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NBAH BJIAUMWPOBUY TIOPUH
(1892—1962)

B mcropuio nownonemeuns mus Wsana Bragmvmposmia TwopEHEa Boifmer
Kak HMst GOJBIIOr0 Y4eHOro, CTPOroro 9KCIEPHMENTATOPA, TPYAEl KOTOPOTO
TOCBAINEHE! H3Y4eHNI0 IIMPOKOr0 KPyra Ba)KHBIX TEOPCTHYCCKMX M TPAKTH-
YeCKUX POGIeM 0IBOBEACHNUSA B 3eMIIeeNns.

Wsan Brapumuporny pojuica 3 noabpa 1892 r. B 6. MeHsenuHCKoOM yeane

¢ it ryGep o Gp on moayeua B 6. Camapckom
CCALCKOXOBAACTBENIIOM YYANMNING, IO OKOHYAIME KOTOPOTO HOCTYOHN B Jler-
POBCKYI0 (Amfc THMHDTICRCKYI0) CCABCKOXOBANCTRCHEYIO AKANCMMIO, KOTO-
pyio okomuma s 1919 r.

B crynemuccrue rogit W. B, TiopuE navan nay9HO-HCCIENOBATOILCKYIR
Jesrreantocts B haGoparopunx axajievnkos H. T, Jlempsinonra n B, P. Banban-
ca. K sroMy BpeMeHM OTHOCATCA jusc BHINOJNHEHHBIe WM paGoTer: «CuHTE3 CTe-
peonsoMepHEBIX 1-4-nubp rureHoB» u «Hece HHe moas Bpancko-
TO ONEITHOTO JI€CHH'IECTBAY.

H. B. Tiopun ne pas orMedasn, yto cTyAeHueckue 1046 B TaMEpA3EBCKOi
CCBCKOXO03AMCTBEHAOM aKaJieMnH, 0coGeHHO NepBHe MIATH B HAYIHO-UCCTORO0-
BaTexsckoit paGore, cmemamHme B aaGoparopmax . fI. JlemeaHosa
B. P. Banapamca, ompefeNnIE 0CHOBHOC HATPABICHHE €r0 HAYTHOrO MYTH —
HHTepec K BONPOCAM reHe3uca H ILIONOPOAUA IIOYB H B PaBHOM Mepe K IpoGie-
MaM, CBH3AHHHIM ¢ Omoxormeit m OmoxmMEedl mous, ocofeHmo X mpoGmeme
OpralfHYeCcKHX BEN{CCTR B UOYBe.

TlepBHit MepHox CaMOCTOATCHLIION NAYYHOU W IIeAarormvuecKo AeATenbHo-
crm M. B. Topnna (1919—1930 rr.) mporekan B Kasamm, rme oE 3ammmat
TLOCTEJOBATCILUO JIONMKHOCTH ace Ta Kaf)eppnt 5o HHs JecHoro (a-
ryasreta laswicko o yuusepcarera (1919—1922 rr.), Kouerra Kageaps: mow-

B K CeJIBCKOX03ANCTBCUIIOM WHCTATYTC B (PH3AKO-MaTeMa-
Tnaeckoro daxyasrera Kasanckoro rocyiapcTBeEHOro yHnBepenrera. B 1928,
HBan Buagumuposun Gbin walpayu mpodeccopoyM BHOBB yTBepagienmnoi kadeg-
P mousoBefeHns © KazamckoM yHEBepcutere.

B 0TOT HEpHOR OH IPOBOAHUT ACCIAC/IOBATENLCKYI0 DaboTy B ofracT:m XHMER
TI0YB M 1OYBEHHO-TeorpadmuecKoro wccaenosanns Tepparopnu Tarapnn, Yysa-
muu 1 upraerawoummx obracrei [Ipuypaasa.

B otu rogst M. B. Twpud Beipoc B Kpynnoro McCIeTOBATeNsa MOYBOBEAA-
reHeTAKa I na-reorpada oy ii mKOABL YiKe offHa M3 HEPBHX
noyseuno-reorpagpuaeckux paor Vsada Bmapmmupomnua «llecuamsie 1mousm
cocHoBHIX GopoB B oxpectHocTax Hasanms, fonosxeHHasa mM Ha Bcecorzuom
chesge mouBoBefon 1 1921 r., GhIIa 0)(eHeHA IPeNCTABATENAMHA CTaplIero 1OKo-
aeuma nogsoneos (K. JI. Tummka, C. C. Heycrpyes, JI. W. Ilpacomios,
B. B. T'emMepauuer X fp.) Kak o0pasem moYBeRHo-reorpafiecKnx mcciaegoBa-
muit. B pgancHeiimiem Wparom BnagummpoBmueM wammcaHB MoHOTpaHIecKne
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paGorrt 0 nounax Tarapau, Uysammn » npyrax repparopmit. Cpenn srux paGor
0cOGeIIHO 3acHyIKEHHOU M3BECTHOCTBIO TONL3YeTCA KPaTkasl, HO MacTepcKnm
cocraBleHHaA oGobmaromaa pabora «K Boupocy o 1euesuce n KIaccupuranAn
JIeCOCTeNHEIX M JeCHBIX HoyYny. J3 uepuof ony6nuxosaEnsa »roit paGorsr (1930)
TofaBasAwILee GOuRITNHCTBO NOYBOREOB CTOANO HA mo3nmwax akad. C. Y. Hop-
JKAHCKOTO 0 MPOMCXOAGHAN CePHX JECILIX 3CMeih IyTeM Aerpaganiy Yeplo-
3eMOB II0/| BANAHYEM HACTYIaBIIAX Ha iuXx sccoB. 1. B. Tiopua B coeii paGore
PasBES IONOZEHME «O BO3MOMCHOCTH IIPOLECCOB Perpajanuv  OroA30JMeHHBIX
JIeCHHIX TOYB NOJX BAMSHACM JIEPHOBOrO IPOMECCA, MHILILAEMOTO TPABAHHECTON
JIyTOBO¥ W JIyTOBO-CTONHOI PACTATEIBHOCTLIO, CMCHUBINEH HCTpeGIeHNn e ccas.
K oroli Teopmm perpajanmum IONIONMCTHIX TOTB B Cephle JCCHLE 3eMIH
H. B. Tiopun Bo3Bpaluaercsa B pajc Apyrux paGor.

B 1930 r. 1 B. Tropis nomywnn mpuriamenne mepeita na padory 3 Iow-
penHRli nHcTATYT MM. B. B. Jlokyuaesa Axagemnm nayk CCCP Ha moisxHOCTH
cTapmiero IOYBOBElAa M OTHOBPeMeHHO B JICHHHIPAICKYI0 MeCOTeXHNYECKYIo
aKaJieMuIo Tpogheccopom, 3aBenyOmUM KadeApoii NOUROBCIEHNA, B CBABH C T6M
u mepeexan B Jleamurpag, .

Co Bpemenn nepeeafa U. B. Tropana B JIeHmHTpaj 3aMcTHO MeHAETCA €O~
JiepKaBMe I HaOpaBleHue ero ACCHeNOBAHAN B o6macTh nouysoseRennsa. Coxpa-
HAA MATepec K BONPOCAM TeHe3dca M reorpadmm mous (skcmeaumuu B Bopo-
Hexckyl, Tyasckyo obuacta, Yavypraio, 3uxankasne u ap.), Visau Baaun-
MHDOBHY IJIaBHOe BIHMAaHAe NEPEHOCHT HA H3yuCHIE OPraHMYIECKOro BCLIECTHA
TOYBHL

VMeCTHO HAIOMIIHMTE, YTO €Ile OCHOBONONOIKHUKA PYCCKOTO TeHeTHYEeCKOro
nousoseenus B. B. [loky1aes u II. A. l{ocThiues Goasilioe BUNManue yReasan
W3YYeHMIO IEPCTHON U er0 POIH B TOUB000PA3OBAHMI W IUIONOPONHA [OYBEL.
Ux mpen passusanuch B Tpyiax H. M. Ca6upuesa, B. P. Buansmca, C. IT. Kpas-
KoBa, A. A, ITIMyKa; X 9TOMY PAXY BHAHENUIMX MCCIEZOBAaTeeH OTHOCHTCHA M
N. B. Tiopus.

Usyguenne oprarAteckoro Bergecrsa mous Meau BuagaMmpoBnT normdeckn
Haval ¢ MeToAmueckuXx pabor. Voke B HepBiie roAsl Upebusannsa B Jlcnnarpane
on pas3paloTal MeTOAHKHE OnpefeNeHHs YIAcpojia I a30Ta B NOUBE, TOWIOCTH U
JOCTYDHOCTH KOTOPHIX CIIOCOGCTBOBAIM WX LINPOKOMY BIiC/IDCHMIO B II0UBeHHEIE
H arpoXMMIYECKHe HCCIeNOBAHHA | TCM CAMEIM PACUIHDUIM BO3MOKHOCTH H3Y-
9CIHEH OPraHEYECKOI0 BEIECTBA I(0YB B HAYYHO-HCCACHOBAreNbCKEX H OULIT-
REIX YIPe/KNeHHAX M Bysax CTPaHH. TaKAMU MCTONAMH ABIAOTCA 067CMHBIL
MeTof olipefiefieHNs FyMyca IPH HOMOINY XPOMOBOM KMCIOTH; MAKPOXPOMOBBIi
MeToJ] oTpeaeneHus ob1nero a3ota B MoUne; 00HEMHO-BECOROM MOTOR ompedene-
HAA ofIero yraepofia, AAOIEE OPejCTABIOHKEe He TOALKO O KoJdAdecTRe, HO B
0 KageCTBe OPraHMYeCKOro BEMIeCTBAa — CTENCHH ero OKHCIeHHOCTH.

CpaBHETeNBHHC AAHHHE ONpEeXeNEHHH Yriepofa, MONYTeHHBIE MeTOJIaMH,
paspaGoraresmr M. B. TropunbiM, m MeTONaMH, DPHEATHIMA B MEXIYHADOR-
Hoit HpAaKTHKe MOYBEHHEIX HCCIEROBANMIL, IIOCHYKAIA TEeMOi ero coobmenws,
npexncranaerBoro Ka 11T Mesaynaponusit Konrpece 09BOBES0B, COCTOARII -
¢ B Auranum B 1935 r.

B HacTosmee BpeMs DPeJI0KEHHBIE M MCTO/(B ONPE/IeICHAA OPTraHA1eCKO-
ro yrieposia u asoTa B M0YBAX ¥ PAcTBOPaX NALLIHM MIAPOKOe NPAMEHeHMe Tak-
Ke H B CMEKHEIX ¢ IIOTBOBC/(CIIAGM JECIUIIIUHAX — TPYNTOBEICHIH, TeOXUMUN,
TH/POJIOTHE K APYTHEX o6nacTax.

B 7e e romu V. B. TIopEE UpHCTYNEI K CocTAaBIeHMIO MoHorpadmm, mo-
CBAIPHEOH OPraHEYECKOMY BeleCTBY NOYBHI, KOTOPAs ABANACH HEPBLIM B
CCCP KaumTampEHM TPYIOM B 9TOM pasfelie hayKH o mogsc. Mororpadusa, mo-
caAman HasaEHe «OpraEmyecKoe BEIIECTRO HOWE M CTO PONb B IOUBOOGpa3o-
BaHAW ¥ IJIOAOPOAHE», Grina manama CeabxosrmaoM B 1937 r Oma cogepmt
mmecTh INAB, MOCIEHOBATENLHO M TECHO CRAZARHEIX Meni(y coboit. B mepmrix
ITABaX PACCMOTPEHB! GHOXEMIMCCKHII COCTas PACTATC:LHBIX OCTATKOB I NPO-
NecCH HX IpeBpamieEMs B IouBe. Jlanee MPHBC/(@HAEI QHALIC, XaPaKTepH3YIO-
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myAe riapHelNe IPYNNBl coefHHeHNH, BXONAMUX B COCTAB rymyca. Mamoxe-
HII MaTepHAJE, WITIOCTPUPYIOINHe MHOT00GpasHyI0 polb ryMyca B HPOMECCax
mouBo0o6pa3oBaEMA (B BEIBETPHBAHHE MMHEpatoB, (opMEpOBaHEE HOTBEHHOIO
npodmng, momsonoobpasosanum, obpasonaHn: coxormoes). Ocofas riasa mo-
cBAMeHA PO TyMyca B IIOAOPOAME NOYB (ryMyC KaK MCTOTHEK MATATeIHHRIX
# (PH3MONOrMIeCKE AKTHBRLIX BELIECTB AJA PacTCAMIil; BIMAHMG Ha (HsmIeckue,
BOJHEIE CBOMCTBA, TEINOBOH PeXHM, Ha CTPYKTYpPHOe COCTOsIHWe MmouBEI). Pac-
CMOTPEHO 3HAYCHMe PAsIMYHLIX NMPUEMOB aTPOTEXHHUKH M MeNUopamud fiad pe-
TYJHPOBAINA KOIAYECTBA H COCTABA TyMyca.

B Monorpadun maioxeHH METORE! W3YYeHMA LOYBEHHOTrO ryMyca, Ipmse-
NeHA XapaKTePHCTHKA Cro COfep:KammsA ¥ COCTaBa B OCHOBHKIX TEIAX IOYB.
CucremaTnamponana ofmIEpHAsA orcyecTBeHHag W 3apyGeHas JHTODPATYDA,
CIOMCOK KOTOPO# BKIIO9acT okoxo 800 Hassanwmit.

Ony6amkoBanne MoHorpadmm ABIIIOCH BaKHLIM coOBITHEM, KOTOpOe, He-
COMHEHHO, TOCAYKHJIO OCHOBOI JUIA PAa3BHTHA MCCHEXOBAHMII B obmacTm mMOI-~
perHoro rymyca B CCCP.

B oaroit monorpagum Y. B. TiopEH BHICTynaeT ¢ KoENeONnEeil 0 ryMyCOBHIX
BeleCTBAaX MOYBEL KaK O TPYIIe BEICOKOMONEKYIAAPHHIX BeliecTs cmemudmue-
CKoif Ipupoakl, 06pa3oBaHMe KOTOPHIX 06A3AHO CHOKUKIM GHOXAMAYECKUM NPO-
neccam. Konnennua Y. B, TiopnHEa DpAEOMOAAIEHO OTAHIANACH 0T TMPEACTAB~
JAeHmil M3BeCTHOTO amepnKaHckoro mmxpobuoisora C. A. BakeMama, oGoGmien-
HEX B ero Momorpagum «[ymyc, mnpomcxozpmenue, XMMHUIECKHA COCTaB
M 3maveHHme ero B mpHpofie». ITa MoHorpagmsa B mepeBojie Ha DYCCKMil A3BIK
6una manasa Cembxosrmdom B 1936 r., T. 6. HecKoMBKO paHee MoHorpadmk
. B. Toopuna.

OmnenaBasi HONOKHMTCITBHO HCCHENOBAHAA BakcMaHa B 06qacTH HBY4CHUSA
6moxAMuu mpollecca ryMycooGpasonanus, V. B. Tiopan B cBoeit MoHorpaduue
KPUTHYECKH PAccMoTpel MpecTasNeHHA BakcMaua o ryMyce Kak o cMecH Ipo-
AYKTOB pacliafja OPraEMYECKUX OCTATKOB M O JUTHO-HPOTEMHOBOM KOMILTEKCe
Kak 0 fifpe TyMyca M YKasax Ha HeoGOCHOBAHHOCTS OTPHMAHHA MM CYIIECTBO-
BaHAA cenadMYecKUX AAA MOUBLI FyMYCOBRIX BEIIECTB KaK HPUPOAHEIX COC/H-
nermit. TloMEITKM MCHOAB30BATH peKoMeHAoBaHHe BakcmamoM mpueMmr aHa-
JUM3a cocTaBa rymyca (KOTophle, B COOTBETCTBAE C 6ro B3INAAaMH, B 3nauu-
Te/bHOM Mepe MOBTOPAIOT CXeMY aHaim3a PACTHTENbIIBX BENIECTB) OKa3aiMch
MaJoYARYILIMA: cBOeoGpasHEe OTAMYMA, IPACYIUHe TYMYCy TeHeTHIeCKU Pas-
JATHHX MOYB, STUMA NPMeMaM¥ BRIABHTDH He YAAI0CH.

HUcxona m3 atnx npeacravnenaii, . B. Tiopun B moclexyiom#e rogst mpa-
CTylaer K MIYYeHMIO DDUPOALI TYMYCOBHIX BeINeCTB (TYMWHOBHIX KMCJIOT,
()ysbBORKCTOT, 1 YMAHOB) .

Ilepsrie pe3yBTATHL 9TUX WCCIeOBAHMI, BHITONHEHHHX AM H €ro COTPYH-
maaxomu (E. JI. Tyrrunoit, M. M. Homononoi, 3. fl. Jleéin, A. U. Harxunof,
II. B. Xanom), obofmenst 8 XXIIT rome «Tpymos IlousemHoro mHcTATYTa
M. B, B. Jokyuaesa», onyGauxosannom B 1940 r.

B srom ToMe «Tpyaos» ocoboc BumMaume upmeileKaeT paGora Msama Bra-
REMupOBHTa, NOCBAIICHHAN HMAYIeHAI0 (YIBBOKMCIOT (TePMHE, BBeFeNHEI
(. OmenoM B 20-x rogax rexymero croieTusa). CiefyeT OTMETATh CKELTHYE-
CKOe OTHOUICHHE B Te TOAEl MIIOTHX MCCIefoBaTelNeil K 8Toil rpynie Bel[ecTs,
KOTODH® CYMTAIHCH HeOIpeAeNeHHOH CMeCLi0 DasHOOGDABUBIX OPTAHHTECKUX
coemHennit.

Bacayro#t W. B. Tiopmua ABIAeTcA NDpemapaTHBHOe BHAENeHHe N3 MOYBAI
QyNBBOKACIOT ¥ WByYCHMe MX TPUPORH; Ea OCHOBAHWH MOMYIEeHHEIX HAHHBIX
OH OpHMeX K BEIBOAY, 9T0 (yIbBOKMCIOTH MpeAcTaBAAOT coboit ocobylo rpyn-
Iy TyMYCOBHIX BEW[eCTB, CYU[eCTBEEHO OTIMIHYI0 OT FYMHHOBEIX KHcIOT. Qyns-
BOKHECJIOTEL — CO[UHEHAH THNA OKCHKApGONOBBIX KHCHOT, OHE 00NajalT BHI-
COKOi eMKOCTBI0 ofMeHa; MX dIeMEeHTAPHLIE COCTAB COOTBETCTBYET TAKOBOMY
KpemoBHX 7 ANOKDPeHOBBIX KmcaorT Bepmemmyca, ¢ KOTOPHIME OHE HAGHTHIHBI
mo ceomM ¢ynxuuam. OH weTko copMyamMpOBAX MONOKeHHe, UTO DPasBHTHE
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10/13071006pasoBaTeNLHOTO MPoNecca 0643aHO 06Pa30OBAKMIO B OUBC TYMYCOBLIX
BCIMECTB TUOa (YJBBOKKCIOT, PaspymanIle AeicTBYOMNX Ha MAIEPaIHIYIo
Y4CTh MOYBHL,

He memsuree BEHMManne B HasBaunoM Tome «TpynoB» ipusieckaer paGora
J. B. Topuna (coBMectHo ¢ E. JI. I'yrinnoii), DoCBsNIeHHAs ASYUCHTIO TyMd-
110B YepHO3eMa. ABTOPLI TIOKABAIH, Y10 TYMHUHTI OTOH 70UBbL HC ABMILOTCA 0CO-
Goii IPyIN0# rYMyCOBHX Bel{ecTB, a LPCIACTABIHIOT 060/ IyMWHOBEe KHCITO-
THI, BHIICNCHNI KOTOPHIX H3 HOYBLI OGBIYWIIME NPHEMAME — NIPH MOMOMM e~
JI0UMBIX BEITHKEK — NPEMATCTBYIOT APOTHBIE CBASH WX C MHHEPAIBLOH JACTLIO
nouskl. Paspyiienne nojio6Horo pofia csa3eii AOCTEraeTcA OKRCICHHEM IOTBLY
MuHepan bubIME xuctotamu (HNOs, H2S0,).

Haxkonern, B ToMm ke 10Me «TpyyoBy onyfmmkosana paGora COTPYAHMILI
H. B. Topnua A. Y. Harknuoii, asyvasimeii mpupoay TyMnHOBHX KHCIOT K3
ueproseMa M HoA3educToll 110uBEL. Ona ycrasosuna, uTo BTH KACHOTH Pasin-
9alKMCh MO HIEMEHTAPHOMY COCTaBy, eMioctn o(iMeHa, xoxmvectsy (pyHRmEO
yanpsbix rpynt. IloayTesnnie €0 jaHHEE CO3BYNHLI BLIBOIY JMECKONLKO paHee
onyGrnxosautoit paGoret B. B. Tumcnxo u M. JI. Peijjsaesckoli, yeranosan-
DINX 3aKOHOMEPHBIE PAGTHTHA JIEMEHTAPHONO COCTABA SYMUHOBHIX RICAOT MO~
30JIMCTHIX, YePHOBEMHLIX I KAIUTAHOBHIX IOYB. JTOT MHTEPEeCHLI! (PaKT yBASHI-
BaeTCA HMH C YCIOBMAMM NOYBOOGPasOBAINA.

He ocraBapuupagcs na gpyrax paGorax, omyGanwosaHEEIX B XXIII 10me
«Tpynmor Ilousernoro mucTnryta wM. B, B. Jloxyuaesa», BHINOJHeHHEIX moX
pysosoncrsom WM. B. Topnaa, Mot XoTean GEI OTMCTATE, UTO BHIXOJ B CBET 3TO-
r0 TOMA, HeCOMHEHHO, OKa3alk BAMANNE Ha AaNbHEANIee PA3BHTHE MCCITOBA-
HHil IOYBEHHOTO TYMYCa, TPOBOAAMEIX B Hallleif cTpaHe.

B romut Benmkoit oreuccTBeBHo# BoiftRel M. B. Tiopnu Gb1 aBaryupoBan
1 Jlenunrpaga b KpacHoxpek, rae saBegoBast kagedpoi LOYBOBCACHNS H Teo-
sornd B CAGAPCKOM 1eCOTEXANYECKOM HHCTHTYTE.

B 1943 r. 1. B. Tiopun mepeesikaer B MocKBY, Iie 3aBeflyeT OTHeNOM Jec-
HOro MOYBOBEREHUs BO BCeCO03HOM HMHCTHTYTe JeCHOro X03ANCTBA U ONHOBPO-
MEHHO 3aHMMaeT XOJKHOCTh 3aBefiyloniero maGopaTopHmeir GHOXMMHH HOUB B
Tloupennom uncraryre mM. B. B. [loxyuaena Axanemun mayk CCCP. B 1944 r.
oH BHOBb BO3Bpamaercss B JlemmHrpax mpodeccopoM B JlecoTexHUTECKYI0 aKa-
nemmo nM. C. M. Kaposa u ogroBpeMenno n3GapaeTca 3aBeqyomuam Kageapoii
SKCIEPAMEHTAIBHOr0 IOIBOBe/leHHA B JICHNHIPAJACKOM TOCY{apCTBEHHOM YHH-
BCpCHUTETE.

B 1946 r. ero nabmpaior WreHoM-KoppecmougenToM Axajemmn Hayr CCCP;
B 1953 r.— aragemMuxom AH CCCP.

B 1949 r. Usan Bragamaposna Gerr u3GpaH Ha moct gupextopa [lousemdo-
ro mucTtyTa EM. B. B. JloKyuacsa, Ha KOTOpOM OCTABAJNCA O IOHHA CBOi
IKH3HA.

9r0T HOCHEAHMIT TIEPHOT CrO HEATEALHOCTH GBI 0cOGeHHO MHOrorpaHeH it
OXBaTHBAI, IIOMEMO HAYYNHX KCCJICNOBANHI, WIMPOKOe 11076 HAYIHO-OPTaHH-
3JaIHOHHOH paloTHL

Y. B. Tiopnn BO3BpAIACTCA K HCCAESHOBAHNAM B 06IacTy MBYIeHHA ODPra-
HHUYeCKOTO BONCCTBA IIOYB, MCXOAA M3 IIPEfCTABIEHAH, 410 B ¢HOPMHpOBAB-
OIEXCH MEHEDANBHHX II0YBAX OPraRMYecKad wacts Opencraniena Ha 80—90%
CcoBCTBEHHO TYMYCOBEIMM BEILIECTBAMY, YACTHYHO CBOGOJHEIMH, 1fpeHMYIIecTBeH-
HO Ko CBABAHHRIMHA C RaXbL{MCM, a TaKKe ¢ HECHIMKATHLIMH ¥ CHIMKATHBIMA
Qopmamn noxyTopaokuccii. M. B. Tiopan paspaGoran MeTopuky aHanHsa rpyn-
10Boro B (PpaKIMOHHOro COCTaBA IOUBEHHOFO IyMYCa, KOTOPAf B HECKOJLKHX
papuanTax Obia mM onyGaurobana B 1940, 1949 u 1951 rr. dra Meroguka ga-
Bala BOBMOMCHOCTh YCTAHOBHTD PA3IHIAA B COJICPIKAHNH M COOTHOMIEH AN IPYHM
CYMHHOBLIX KHCHOT, (y/LBORHCIOT M FyMHIOB, XapaKTCDHHE JUIA OCHOBHBIX
qanos moys CCCP, a raioxe 3aKOHOMEDHLIC PA3NMYHA B COIEPaHuH (pax-
IWii [YMEHOBEIX KHCJIOT A (PyABBOKUCIIOT, TO-PASHOMY CBA3AHHHIX C MHHCPAJE-
Hoii gacTpio mouBw. IlonyyeHHEIe MaTepuuiLl 10 BTOMY Boupocy Guuta Boep




onyGanxopain B cTatbe «M3 pesyasTaToB paboT JI0 WIYWCHNIO COCTABA TYMY-
ca B mousax CCCP» m cosMectHoii ¢ B. B. IlonoMapeBoit paGore «Matepmamnt
10 H3YYeHNI0 TyMyca JecnLX 1o4ny, onyoaakosarasx B 1940 r. Ilosanee, 1o-
I0THeHHEI® HOBLIMH JANIIKIMHA, OCHOBHBIE BBIBOAK ®THX PaGoT BOILIM B JOKMap
#. B. Tiopuna na wGnnelinoi ceccnn, noceamennoii 100-nermo co guA pork-
nenita B. B. [loxyuaesa !,

B nmoxnmage, nocsaniem uaspanme «[eorpadm pHOCTH TYMy-
coobpasoBarusi», Tnan BiragaMmposma 06o6Ipua o6UIApIEIe KaHIEe IO COAED-
MAIAI0 TYMyca M a30Ta, HAKONTEHHble COBETCKMMM II0MBOBEJAMH, a Takke
CBOH MaTCpUAJH 10 cocTaBy rymyca ocHoBibix mous CCCP. Ha asroM MaTtepma-
e oH NOKasalN, 4To reorpamueckue 3aKOHOMEPHOCTH IyMycoo6pasoBamms
NMpPOABNAITCA B M3MEIIeNUA NPOLEHTHOrO COAeP/KaHAA M 3amacoB ryMyca H
asoTa, B MpoduisHOM wx pacmpexenemu, B orHonerwn C:N, a Tarmxe B co-
crane rymyca. BecbMa xapaKTepHEIM 0Ka3aloch COOTHOIIEHHE OCHOBHLIX JIBYX
IPYNN TYMYCOBBIX BeIeCTB: B IIOA30JIACTHIX TNOYBAX OTHOMEUME TyMEHOBHIX
KHCIOT K (yTBBOKMCIOTAM MEHCe eTMHMNEL; BeJHYAHA JTOTO OTIOMEHHA BO3-
pactaeT B CePHIX JeCHHIX 1I0YBaX M 0COGEHHO B 9eplo3eMaXx, Ijie OHA DPeBH-
maer exmHANY. B cocraBe ryMyca cyxnx  0Co6EHIIO NYCTHHHEIX CTeNeil, & TAK-
JKe B CcposeMax BHOBb HaGIIOaeTcA NpeBEIIeHHe KOMHTIeCTBA (PYILBOKHCIOT
10 CPABHEHRI0 C KOJNWYECTBOM I'YMHHOBHIX KMCAOT. 3aKoHOMEPHEIG Pa3THYEA
B PasHAIX MogBax Ouumk ycranosienn Y. B. TiopunsiM u gasa ormensnsx gpax-
1Al TYMHHOBLIX KWCHOT M (YJIBBOKHUCIOT, CBASAHHHIX C IOJNYTOPAOKECAMH M
KaJbIueM.

PasHooGpasune mpupogsi Tymyca B mowsax M. B. Twopmn ofbacaser Kak
pesyJisTaT B3amMOfeHicTBAA KoMIOdeKca (pakropoB ¥ YeaoBHH I0gBOOGpazo-
Banus. Ocofo EM BEeTeHHl POIL PACTATCIEHOIO YOKPOBA, XAPAKTEp MOCTYI-
JIeHHES B TIO4BY OPraHMIECKHX OCTATKOB M THAPOTEPMAYECKHE YCIOBHA, BIHA-
0Ide HA UX TYMUPHEKANMIO M PEryINpYOINHe DpPoicccHl TFANPONH3a M
CHHTE3a.

TTonoGREIf MIMPOKKUiT TOAXOR K OOBACHEHMIO SIBACHRA, OTBEMAIOIIHIt TPHH-
IHIaM IOKYIaeBCKONO TOYBOBETOHHA, MBI IFAX0MM B B Gojdee pamnux paGoTax
U. B. Twopura. Eme 5 1935 r., xapakrepuays pepHoBHIii npoliecc moIBooGpa-
80BAHHSA, OH TeCHeHIIMM' 06pasoM CBASLIBAIL ero pasBUTHe CO CMEHOi JpeBec-
HOl pactETeanHocTH Ayrosokk. Hakommemde rymyca o06A3amo OTMEpaOIM{UM
B TOMN[® NOYBHI KOPENIKAM TPAaBARUCTON pacrETeasHocTH. CojlepaTelsHbie
MaTepRadEl N HHTEPECHYI0 MX TPAKTOBKY MEI HAaXOJXMM TaK#e B CTaThe
H. B. Tiopura o rymyce wepHo3eMos Crpenenxoit crenn (1948).

Hoxnagx U, B. Tiopura Ha Jloxyuaesckoii o6mneiiHol ceccun BRIBBAJX 6015~
moii WHTepec W MOGYAMI MHOYEX IIOYB HCNONb30BATH Paspat 1303
MM MeTOfbi rPYHIIOBOTO ¥ (PPAKIMOHHOTO COCTABA TYMyca UPH pellleHAH TeHe~
rageckux BompocoB. K Hacrosmemy Bpemenm Martepmanrr M. B. Twopmma mo-
MOHEMHCH WAHHBIMW, IONYIeEHBIME MHOTMMHK aBTOPAMM (st @ods Espomeii-
ckoit wacre CCCP, Cu6upn, Cpenmeit Aswmn, Kasxasa, HpsiMa, DosBonHB TeM
caMBLIM PacIIEpUTh B yrayours nuem B. B. loxyzaesa o reorpadmyeckmx 3a-
KOHOMEPHOCTAX TryMycooGpasoBanms. Mertoam rpynmonoro n (paxmuonmoro
aHanK3a TyMyca, IUMPOKO ACHOJL3yCMBble B Hamell CTpaHe, DIPAMENANTCA M
3a pyGesom (Hampmmep, B I'JIP, UCCP, Beurpun, Boarapmm m papyrmx
cTpaHax).

Ve » nornage Ha JlokyuaeBcKoii 106MICIiHOI ceccmm, a TaxKe B pafoTax,
onyOnukoBamnbx B 1951 r. (XXXVIII ToM «Tpynos Iloasenmoro mmcTuryTa
aM. B. B. lloryu4aeBar), U. B. Tioprn yKasnipan, uTo pasTmana B ryMyce pas-
JAMYERIX 10YB 3aKNIYAIOTCA He TOABKO B COOTHONIHHM Ipynn B ¢paxmuit ry-
MYCOBBIX BeIecTB, D0 A B uX npupoge. Tak, B MO}J0:MCTBIX MOUBAX Ipeodia-
naoT GypEle ryMUlOBEe KECTIOTH, 00pasylomue ¢ KaJdbNueM M IOJYTOPAOKH~

' Ceccna coctonnach B 1946 r. B Mockse, ro6mnciimbui ony®. Hp 19491,
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CAME COe[WHEHHE, Jerko maBiekaeMnle us mousi 0,1 H. NaOH Ges mpensapm-
TelbHOlt ee oGpaGorku Kucxoroit (Ges mexaNbHEPOBAHMA). B 4epHOzZeMHEIX jKe
nmouBax IpeofrafaloT cephle TYMHHOBLIe RECIOTHI, 06pas3yloline ¢ KaabIpeM
CHORANE COSNUHEHUA; M3BIeUeUNe IYMAHOBLIX KHCIOT A3 9THX IOYB BO3MOM-
HO JIMIIG IIOCJIe IIPe/BaPUTEIBHOTO HX HeKaNblMPOBAHHAA.

H. B. Topna ykasbiBai, 970 TyMEHOBEIe KUCJOTH depH03eMOB (ocoGeHHO
OGHIKHOBEHHRIX) OTIMIal0TcA Gollee BLICOKHMM IPOLEHTHEIM COlepiKaE¥eM yrie-
POAA N0 CPABREHMIO C TYMAHOBEIMH KHCIOTAMA MOASOMECTHIX NMOYB. ITH pasim-
YHA BTEMEHTAPHOTO COCTaBAa TYMHHOBhIX KHCIOT CONPOBOMKAAIOTCA pPasid-
YHAMH B OKPACKe (YePHO Y TYMHHOBBIX KHCIOT YepHO3eMoB 1 Gypoii — y mom-
BOJMMCTHIX IOYB), BeAMIUHOH eMKoctm ofMeHHOTO morzomensd (Gospmeid y
TyMHHOBBIX KHCJOT 9epIioseMoB) W T. f. JlpunaMag Bo BHEMAHHe BO3MOKHOE
pasnoofpasme IyMEHOBBIX KHCJIOT, O HEORHOKPATHO BBICKABKIBAI IIPeIIOI0-
sKeHHe, UTO TyMMHOBHE KHCIOTH ¥ (DyTBBOKHCIOTH CBARAHEI MEMEAY C0Goi
TepexogHEIME (opMaMm. .

mocnenune roasl paGorst MBana BraguMuposuda B 06nacTH H3YTeHAR
OPraHAIEeCKOT0 BEMIeCTBa HOYBHL GHIIA 0COGEHHO TECHO CBHM3AHHL C MPaKTHIe-
CRAMA 3afadaMu seMuenenusn. HecMorps ma To, wro mocr AmpexTopa Ilousern-
Horo mucTATYTa UM, B. B. Jlokyd9aesa n MAOTEe ApyrHe HayuHO-OPTaHMBAIMOH-
HEle 06S3aHHOCTH OTHHMANHA y Hero Goapmryio dacTs Bpemenu, 1. B, Tiopur
PYROBOAEN BakHeiimIeit mpoGreMoii B 3eMiefeNnH — CO3/(aHueM MOMOMATEb~
Horo Ganamca asoTa B IouBe.

TmareapERI aHaTUs MaTepHANOB WO BLIHOCY a30Ta YPOHKAAMH CEIBCKOXO~
3ACTBEHABNIX KyIbTYp ¥ BO3MOKHOMY IOCTYNJICHHI0 er0 ¢ KOPHAMA M IOM-
HEBHBINMH OCTATKAMY, C ATMOCHEPHLIMA OCANKAMH 7 34 CUeT JeATeNBHOCTH a30T-
$uxcapyouux MakpooprarusMos npusen M. B. Twopuna 1 BeBoRy, uTo Bee
9TH HCTOYHUKA B I6JIOM HC KOMIEHCHPYIOT MOJHOCTLIO TOTO KOJMYECTBA 30~
Ta, KoTOpOe oTYyMKAaeTcs ypomae. IloaroMy He BHBLIBaeT coMueHHHE HeoGXo-
JVMMOCTb NODOMHEHHMA 3aIACOB B IoYBE HTOFO JKA3HEHHO HeOGXORUMOro s
pacTeHna a7 'a B BUJ(@ MIOHEDATBHLIX H OPraHMYeckux yAaoGpenmit. I':iyGo-
KO COfepKATCNBHHI, IPUBJIGKINHA Bccobllee BHMHMaHMe CIyIIaTeNei ROKIAT
Mo aTMM MarepHaiaM 6mur caenan MBanoM BnamuMmposmueM mHa B M
coBelaME mouBoBe/oB B fAnBape 1956 r. m B ToM e ropy Ha VI Me:xayHapoa-
HoM KoHrpecce TouroBefoB B Ilapmixke.

B caMoe nocaensee spema U. B. TiopnHEIM 6Bl mocTaBiey BaKHEI BO~
IpoC, CBABAHEHIA ¢ MCIOJB3OBAEAEM a30Ta MOYBH. BoaMosHOCTH MoGmamaa-
nEE 3TOro (POHAA HYTCM NOBHINEHMA MHTOHCHBHOCTH AEATENBIOCTH MAKPOOP-
TaHU3MOB, JOCTHT2EMOTO HOHONHUTEILILIM BHECCHYWEM B IIOUBY JETKo AOCTYI-
UHX st nx opM OpraHMYecKoro MaTepnaia (HalpHMep, HABO3A, ReNCHHX
ynoGpenuii), ceiivac IpuBIICKaeT BHOMaHHe HcclefiobaTelel y Hac W ocobeHHo
3a pyGeskoM. DTor MpHeM, HAUDPABJIEHHEN1 Ha IpeBpalleHHe MOTeHLHAIBHOrO
unofopoyua B dhexr , MOMKeT OKasaThCH WepCHEKTHBHEIM Ha HUepHose-
Max, Ha TOPPAHO-GONOTHEIX IOYBAX, COEPHKAMMX GoraThle 3amlachl OpraHmde-
CKOTO a30Ta B caoxuLix dopumax, ¢ TPyROM Mmeﬁmmsyem MEKPOOPTaHAz-
MaMu. Opako pesyiabTaThl oTHX uMcclefoBaEHit HBamy Baanmmmposmuy yxe
e CY:K/AeHO YBAfeTh.

Tpyano oxsatuTs BCe pasHooGp HUTED . B. Tropuna B o6racTe
I0YBOBeleHHs; Ipe/CTaBIeH e 06 9TOM faeT MybamKyeMas B HacToAmeM cGop-
nnKe GuGauorpaus ero TpyHos.

B pape opurnraneex paGor M. B. Twopuu ycmemno pasBEBacT Hpel
B. 1. Bepranckoro n B. P. BunbaMca o sHaucHnu GHONOrEYecKOro daxropa B
nounoo6pasopaHnn. B aroii rpymnme ero pabor sacayuBaloT GLITh 0coGo oTMe-
uerEpMA Tpa: 1) «O GuomormdeckoM HaKOMIeHNH KPEMHEKHMCJIOTH B IIOMBaX»

1937), 2) «K xapaxTepmcTHKe JepHOBOro Ipomecca I0IBOOGPa3OBARUAN
1935) = 3) «O KoaMYecTREHHOM YUACTHJ ’KHBOTO BeIlleCTBA B COCTaBe OPra-
HEYCCKo# dacTH mous» (1946). C 60NBIIOH TINATENBINOCTBIO TPOHSBEREHHbLIO
PacueTsl NOCTYIVIGHAA B NOYBY CBOMKHX OPTaHMTECKUX OCTATKOB M BOBMOMK~
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HO0 MX MCHOOJNb30BANHA MHEKDOOPraHH3MAMA B KAQYCOTRe MCTOUHAKA OHOPrAR
ONpOBepraloT IpefCTaBIeHHA TeX McclenoBaTenell, KOTOpHe CKIOHHH IpeyBe-
AMIATL JONI0 YIACTHA MIasMLI MWKPOOPTAHWSMOB B COCTABE I'YMyca MOYRBEL
Bumecre ¢ TeM VipaE BiraguMupoBRY HCKIUIOMATENLHOE 8HAYeNIAe MPAAABAL MHO~
rOCTOPOHHell MeATeNLHOCT MEKPOOPTaHA3MOB, OfA3aHHON HANUYHIO B HHUX
KOMIIeKca (hepMEeHTOB, KOTOPHIe 0GecmeumBalT yIacTHe B BaKHeHmAX mnpo-
neccax, IPOTEKAIOIuX B HOvBe.

W. B. TioprEsIM WapdcaH psaj TMpeBOCXOMTLIX 0630pHBIX B 06o6mmarommpx
paGoT IO pasNMYERIM BOUPOCAM; M3 HHX clefiyer OTMeTHTh 06zop palor
K. K. Tenpofina mo XxuMEn mo1B, o63op paGor mo mousoeemenmio B CCCP 3za .
20 zer, 0 mouBax NecocTemR W Apyrme, a Tawxke «Ommr kiaccudmianma mec-
IHX TLI0mIafeit BOZOOXpaniioi 30HEl OO HX BOJOOXDPANMLIM M BalllATHEIM CBOH-
CTBAM» M MHOTWe APYrHe. Bce OHm cocTanicHHI Ha OCHOBAHHHE TINATENLHOTO
H3YIeHAH MaTepHala M TBOPYECKOro KPHTHYECKOTO ero ofobmierws.

OrpoMHa ¥ IofoTBopifa Gblla HAaYYHO-OPTaHHZANEOHHAs PaoTa, MPOBO~
namaMas U, B. Toprubiv, Hak pyKoBoRUTENb rol0BHOTO HAYYHOIO Y9pe:KACHAA
no nouoBegenHio B CCCP, M. B. Topan akTEBHO cofeiicTBOBAT MOGHIABANNH
CHI HOYBOBEAOB CTPAaHK HA BHOOJAHEeHAe 3afad, HOCTABIEHHBIX CHe3AaMé
KIICC m macnymamu IIK KIICC, HampapieHHBIX Ha OCBOeHMe HOBHIX TeppH-
TOpEI M WMOBHILIEHHEe miofopoxust moussl. Wpan Bmajumuposmy posriasiasn
B Hauleif crpaHe KOOPZMNANMIO Bcex paGoT mo NMOUBOBeIEHHIO.

Ilpr ywactnm ViBana BnagmmmpoBuua Bo306HOBIAET CBOIO [EATENBHOCTD
Beecoloznoe ofmectBo mousoBenoB, IlpesmaeHtoM koroporo oH G6wu1 maGpan.
Hoarme rogwt Y. B. Tropun sBasica pepakropom xypnaita «IlousosemeHues.
Togn pyxosoncTeoM MBanma Buagemmpopmva Gbita cocTaBicHA BaMMCKA MO NPO-
6neme «Hayqmiie OCHOBH pAaIMOHAJLIIOTO MCIIONB30BAHMA 3eMENBHEIX pecyp-
COB K moBHIIeHHA muogopoann mous CCCP» (1957), rue nanoeH mepcmeKTHB-
HH OaH pasBETEA pabor mo mousosefieHM0 B CCCP Ha Gamxaitmme ropul.
WBan BaapaMuposuy GLuT MHMIAATOPOM COCTABJICHAA AOKYMEHTOB O eoGxo/H-
Mocrn oprarusanmi 8 CCCP ciyx6u mousoBecHAA.

Tpyneo mepeumc;inrs Te coemanua AkKapemmu Hayrk CCCP u cowsHmx
akagemnit, MCX CCCP u PCOCP, BACXHWIJI u npyrux opragmsamuii, Docssa-
D{eHHbIe BasKHHIM NMPOGICMaM MOYBOBECHUA U 3eMIENENAs, B KOTOPHX HPAHM~
maxn yuacrme Msan Baapmmmposna. Ero moknammt «IIpoGaeMa asora B mouBo-
BefIeHUH H 3eMiesiemuny, «[IyTn ynyqienas asoTHOro GanaEca B IOABOTECTELY
mogBax», «3uj\auy MOIBOBEOB B CHHSH C HEUIETEIMCM LeIMHHBIX U 3QJe7KIBEX
3eMeNb JUISL CelbCKOXOBAKCTBEINIOr0 OCBOHHA» H ApYTHe GRIIN MOCTPOCHE! HA
darTaIeckoM MaTepHaie, puAalieM GoaLIIyI0 yOeNHTeIBHOCTL ero KOHLeN-

Axrusnyio pa6oty npoeogux Usan Brnagnmnponuy B Biopo otaenenna Gao-
aormveckux Hayk AH CCCP, GeccMEeHHBIM TieIoM KOTODPOTO OH COCTOAM B Te-
4YeHHe MHOIHX JerT. B ero yHKIWM BXOAM/ BaXHeHIIMii pasfcn — BHefpeHHe
AOCTHKeHM} GHONOTMYecKON HAYKM B pasiiuHble OTPAcIH XO03AMCTBA Hamleit
CTPAHBL

Bryalomasnca poas mpuuagacar V. B. Tiopuny B passurun n yxpewnennu
MeKIYHAPOJHBIX CBABCIE ¢ 3aPY0esKHBIMA II0YBOBCAMM.

AxruBHoe ygactue V. B. Tiopun npaunman B paGote MenyHapogHEIX KOH-
rpeccos mogsosefioB — B 1927 r. B CIIIA, B 1930 r. 3 CCCP. B paxnmeiimmem
Uean BuagamMupoBEa aBasnca raaBoit coBerckEx Aeierammit VI komrpecca
(®parnnsg, 1956 r.) m VII xourpecca (CLUA, 1960 r.).

OrpoMEyI0 HayTHO-opraHM3almoHHyl paGory smmonaax M. B. Tiopus,
CHCTEMATHYECKH yYacTBys B Kondepenuaax u cumnosryMax B I'IP, Beurpuw,
Yexocrosaxuu, Pymerann, VUramaw, Beasrmm u papyrux crpaHax. Ma6pa-
Bue Vana BaagmMupormda npeficenateneM 1V xoMAccHE (mIogoponue 1o4sbl)
MesxnyuapojiHoro ofmecrsa HOYBOBE/IOB M JIefiCTBATENLHEIM YIeHOM aKajleMAR
Hayk ITonbiua cIyKAT MOKasaTeleM ABTOPATETA, KOTOPHIM HOJNL30BAJCA OH 83
pyGeskoM.



TIpasuteascteo CCCP BricoKo omenu:to pearcanHocTs Heana Baagmmupo-
Bnua Triopmsa, Harpagus ero oppensMu Jlenmaa, Tpynosoro Kpacuoro 3uame-
HE B MeJaJAMA.

3a 5ay9Hsle TPYNL H HayUHo-opraHMaanmoHuyio pabory Ilpesmamym Axa-
aemuyn mayk CCCP mpucynun Veany BraguMeposuyy BLICOKYIO HArpagy — 30-
n01y10 Mefaab uMenu B. B, Jlokygaesa. Oroii Harpayoil GLUI oTMeUeH Ile TOALKO
JIMUHELY BKJaj, BHeCEHHBIH UM 3a 40 JeT NeyTOMHMol ACATeNBHOCTA B PasBl-
THH 0TEUeCTBCNIION HAYKH 0 WouBe, B 061acTH n3yyeHUA reHesnca u reorpadmm
N0YB, OPraHHYECKOTo BeIecTBA ¥ XAMHH I0UB, Pa3paGoTKH MeTO;(0B W3YUeHMH
Tous, B 06IACTH MOATOTOBKH KaZpoB IOMBOBEOB H JIECOROAOB, HO H B paBuoi
cTeneHH Gruia mocToiiHniM o0pasoM OmeHeHa OTpOMHAA HaYdHO-OPraHM3aNHOM-
Hast NCATENBHOCTH ¥ IUMPOKAA MPONATAHJA COBETCKOTO MOYROBEJEHMA B 3apy-
GeKHBIX CTpaHaX. .

BEICOKaa NpHHIANHANBHOCT, YMEHAe BIOXHOBIATL KOWIEKTHB MOYBOBe-
f0B Ha BeImoiHeHWe HocraBieHHHIX Iaprieit m IlpaBATenncTBOM 3ajau CHA-
ckann Upany BrapuMuposnuy TiopHEHY orpoMnuiii aBTOpATeT M yBaskeHHe M
KaKk K YUeHOMY, H KaK K veioBeKy. Ero coTpyauAKH m y4eHHKH BCerjla TyB-
CTBOBAJIM «/PY’Keckoe II€I0» PYKOROINTONS, TOTOBOTO OKA3ATEH TOMOLIb H NIATh
COBET B HYXHEI/i MOMCHT.

M. M. KOHOHOBA, A A POJIE, A. B. COROJIOB



OPTAHVWYECHKOE BEUIECTBO ITOYB U ETO
POJIb B TIOYBOOBPA30BAHUY W IJIOJOPOAUN !

TIIABA 11

IIPOIECCHI NPEBPAILEHASA
OPTAHHWYECKHX OCTATKOB B IIOYBE

Toctynaonye B MOYBY PACTHTEAbHbIE OCTATKY HOABEPraloTcs B Nociaeaneii
PasitoofipasHEIM UpPoLeccaM IPEeBPAIlEHHsA, B Pe3YABTaTe KOTOPHX BRAYMTENb-
Haf 9acTh OPraHMYecKOro MaTepHAZa PaspymIaeTcs ¢ 06pa3OBaHHEM NPOCTHX
mnHepanbiEix coepunennii (COz, H,0, NH;, HNOs u r. 1), a jipyras yacrh,
H8MeHAACH, Iepexojut B Goace YCToHIABYI0 QOPMY Opraimyyeckoro BeL(eCTBa
M0YBH, HONYJHBIICIO HA3BAHUE NIEPErHO, MU TYMyca.

IIpomeccrl mpeBpamieHus PacTHTENBHBIX OCTATKOB B IOYBe BHI3EIBAIOTCH
pasiEaELIMu faKTOpaMuM M B STOM OTHONIGHME MOKHO HAMETMTEH Clefylou[de
Kareropnn mx: 1) xaMAYecKAe M3MEHeHUs PACTHTENBHBIX OCTATKOB MO BAHSA-
HHEEM BOXH W BOGIYXA TPH YIACTHH OHBIPM, HAXOASIIAXCA B DPACTATENBHEIX
OCTATKAX, W MOj| BIAAHAeM MUHEDAILIHIX KATATU3ATOPOB; 2) USMEHeHHA TOA
BINSHHEM NCHTeJBHOCTH KMBOTHBIX; 3) MSMEICHHM, BHIBhIBaeMbIe AEATElNb-
HOCTBI0 MUKPOOPTraHAZMOB.

IlepeunciieHnbIe KAaTErOPHH LPOUECCOB NMPOHCXOAAT OAHOBPEMEIHO, TECHO
nepemeTanch MeKAY cofoii; H09TOMY BBIACHeHHe OTHOCHTENLNON pOaH MX B
ofIeM KoMuJeKce ABNEHHil PaslioKeHHA H ryMycoobpasosasns IpefcTaBliser
OUeNh TPYAHYIO M IIOKA ellle Ile BIOJHe paspelleHHYI 3ajauy. B ucropmae-
CKOM XOfle PasBUTHS YIeHHs 0 I'yMyce B Nlepsoe BPCMA TOCIOACTBOBAJ B3FJIAN,
Ha mpouecch rymycoobpasoBanus, Kak Ha 9ACTO XMMHYECKMe 1POMEeCCH, Upo-
HCXOjAII[He IOA BIMAHMEM BOABL M knciopopa nosayxa (Berzelius, 1839; Mul-
der, 1861—1862; Sprengel, 1826). Ota TouKa 3peHAs RCTpevaeTcsa M y HEKOTO-
PHX mo3;Heiimmux ucciaeposareneii (Oden, 1919; Zolzinski, 1928).

C passurHeM murpoGuosornm, ocobemHo mocie paGor Ilacrepa, yxasam-
HEIR BBIIAZ, Oj(HaKo, IIOCTCITEHHO CTaXl YCTYynaTh MeCTO BO33PEHMI0 lia mpoec-
CH paslNiozkenysA TyMycoo0pasoBaHMs Kak Ia MEKPOGWOJOTRUCCKHE, H B Ha-
CToAmee BpeMs HeKOTOpHle MCCIENOBATENM OTBORAT ACATENLHOCTH MHEKpOOpra-
HH3MOB He TOJIbKO PelNaioINylo, HO W HCKIIOYATCABHYIO DPOilb, He NpPH3HABasf
HEKaKOTO CYIIECTBEHHOT0 JHATEHHA YMCTO XHMHYeCKMX NPOLECCOB, He CBA-
BamHBIX HEMOCPEACTBEINIO ¢ NeATeNLEOCTHI0 Mukpoopranuamos (Waksman,
1926, 1929, 1930). Hapsay ¢ aTumu KpaiiHuMU BOJ3DEHHAMM, UMEET MECTO H
TeucHme, KOTOPOE, He OTPULAA IPOMaHOW poiam Guosormdecknx dakropos, or-
BOJHT ONPEeACHEEHYI0 PONb ¥ YHCTO XHMHYECKHM HAM GHOYMMHTecKnM (dH3u-
MaTHYeCKMM) IpolCCCaM, MPOMCXOMUAM Ge3 HeMOCPeICTBEINIOr0 YdacTus
mmkpoopranmsmon (Mainwald, 1931; Springer, 1932, u up.). 9o Tevenue, mpu-
MHPSIONEe MpoT! HBIE peHUsA, EMceT, KaK OyJder BHi(HO H3 Aamb-
Heiilmero, psji OCHOBAHRIL, II ¢ro MONHO CYATATH HauGolnee COOTBETCTBYIOIEM
COBPEMEHIIOMY 3Tally B DasBUTHH YUCHHA 0 TyMyce.

! Mouorpadpms pmepswe omyGawmonama B 1937 1+ (M — J1, Ceabxoarus); B HACTON-
eM MIKAHKE MeTaTaeTcu ¢ COKpameHEmAvw# (Omymena I riasa I oTj\eNLUbie MeCTa U3
Tnas [V, V)

11



MSMEHEHMA PACTHTEJIBHBIX OCTATKOB BE3 YYACTHAA
MHKPOOPTAHH3MOB (# JKHBOTHBIX)

PasnoobpasHEle peaKIMH CHNTESa PA3ANIHEIX COGAMHEHHI B PACTENHAX B
mponeccEl 00MeHa, Kak H3BeCTHO, HePA3PHIBHO CBA3AHH ¢ HANAYMEM MHOTOYHC-
JIeHHEIX cHeNHPETeCKHX OHBHM, AATeTHHOCTH KOTOPHIX B MMRHIX PACTEHHAX
perynEpycren mnasmoii (Usamos, 1931; Onapnn, 1936; Ilaxnanus, 1924). Ilpn
OTMUPAHHH PacTeHmil N OTIeAbHBIX UX FacTell, MHOT e 9H3UMEI, HCCOMHEHHO,
COXPAHAKT CBOI0 AKTHBHOCTH, ABIAACH NPUMMHON XapPAKTEPHLIX MU3MeHeHwmit,
8aTParMBAIOMIAX NeNH# PAA COeAMHEHHMM, BXOMAINAX B COCTAB DACTUTONBHLIX
ocrarkoB. X0pouIo H3BECTHLIMA OPHMEpaMA NMOXOOHEIX M3MEHEeHKit MOTYT CIy-
JKATH ABJIEANA NOGYPeHHA M NouepPHeHNA JAACTLEB H IIIOHO0RB, 0co0eHHO Iocie MX
OTMHADAHMA OT MM3KOM TeMiepaTypul (3aMOp03Kk), WAA NP MCXAHUYECKOM
nonpexiesud (Meanon, 1931; Hoppe-Scyler, 1889). fInnenus noGypenus u mo-
YepHeHHA UPOMCXOAAT OT OKACHCHASA PasiHULbIX APOMATHYCCKEX COESMHOHMIL
10N BIMAHWEM OKHCIHTONLHLIX SHBHM HJIH OKCH/a3; HeoGXORMMLIME yclo-
PHAMH JIA TOTO OKMCIEIHsT SBIAITCA NOCTYN KECIAOPONA W Hai@ane BIAIH.
K wrcay coemmbennii, IofBepraomaxcs To0yPEHAI0, OTHOCHTCA AYGANbHLIe Be-
mecTBa, KOTOPEI® IIPH DTOM IepeXOJAT B KOHJGHCHPOBAHHLIE HPONYKTHI, HA-
SHBaeMEle «IYOHIBHBLIME KpacHHIME», wian duoGadesamu. B oramume or jiy-
GUILHEIX BEWECTB OHM He DaCcTBOPHMLI B BOXE, HO DACTBOPHMEL B CIHHPTEe H pa3-
BeNeHHHIX Mefoyax, oGHADYKHMBASL CXOACTBO C TFEMATOMENAHOBOH KHCIOTOM,
T. €. CO CIUPTOPACTBOPMMOi (ipaKmHell TYMMHOBLIX BeIIeCTB, B KOTOPHe OHH
TOCTeNeHHO IePeXOfAT IPH RaibHEHIIMX N3MeHEeHHAX, COHPOBOKMAAIOLINXCH
notepeii Bogsl (Tpycon, 1917; Hoppe-Seyler, 1889).

Irwneuonaua A. Y. Onapura Haj 5H3WMATAYECKAM OKMCICHAEM TaHIIMHA
YaiiHoro 1MCTa B TeMHOOKPAILICHIbIe MPOSYKTH IIOKA3ATH, Y10 DTOT IpOIECC
8HAYMTENLHO YCKOPAGTCS B JIPHCYTCTBAM IeOTOHA, 3aLIAINAIOLIEro NePOKCHIA-
3y OT HHAKTHBHPYIORICTO AciicTBHA TaEAKHa (Onapun, 1936).

TaxuM e OKHCIATENBHBIM LIPONECCOM, MAYI[EM (3 HemoCpPCACTBEHHOrO
YyYacTus MHKPOOPIaHA3MOB, MOHO CYHTATh B HACTOANICE BPEMA A OKHCIeHHe
JIErHUHA B TYMEHOBYIO KHCJIOTY. OTO OKHCIeHHe, OXHAKO, WeT Me[lieHHee &
HAcTynaer 1(0ciie paspylMIeHAs CTPYKTYpHOH CBASH JNATHAHA ¢ Ne/IONe3oil
reMHIeTI0Ne3aMA NPY pasiozenHn mocaepuux. IloppobGaee Ha sToM Bompoce
MBI OCTAHOBEMCA B JladbHeiilleM.

TlouepHeBHe Pac¥MTEIBHHX OCTATKOB MOMKeT NPOMCXOJUTH TAKMKE OT OKHC~
JIeHAS THPOBMHA M APYCMX APOMATHYECKAX aMHHOKHCIOT ION BIMAHMCM OKMC-
JAATeNLHHIX 9HBHM (THPO3MHA3HI); NMPH 9TOM IONYYalOTCA YepHEle B Gypnie
KOHJeHCHPOBAHHEIe IIPOAYKTH (MCIAHHHLI), 0OGHADYKHDAIONIHe CXOACTBO C Ty-
munosuiMi Bemecrami (Abderhalden, Guggenheim, 1907, 1908). Mexurnam
aToro mpouecca JI0BOALHO Xopomo Hccycgonan (Bertrand, 1896; Raper, 1927,
1923, 1925, 1926; Schralfuss, 1927); B Hem MO0 pa3iu¥arth CheLyloruue
CTOJHMHA: OKHCIEHAe THPO3MHA NoX BaMAHHeM (epMeHTa B KpacHoe BEmECTRO,
npaueM a3oT GoKoBoi IeLM 3aMbiKaeTCs B NATHYICHHHIM reTCPONAKI, Natee
obecipeunBane ¢ 06pa3zoBaHHeM B KadcCTBe INIABHOTO HPOAyKTa 5,6-AHOKCH-
uenona, CsH;NO;, KoTophlii myTeM KOEJeHCANMH MHOTMX MONELYJX JCTKO ITpe-
BpamaeTcs B aMopdHEI/ KoTOMAHLIH uepHENT Mesamma (Mainwald, 1931;
Raper, 1923, 1925a, 6, 1927).

Tlogo6HOTo 7Ke poma OKHCIHMTENBHHIM NpoUeccaM Ge3 YIacTHs MAKpPOOpra-
HH3MOB MOLYT TIOABEPraTLcs M APYrHe apoMaTH4CCKHe HIM Boobme VK-
9ecKHe COeMHEHNsA, HANPHMC]D CMOJH], a TaKiKe Helpe)eibHble COSTUHERMA,
HaNpEMep IIMIEPHAE HeNpeleiLUEIX KHPHLIX Kuciaor. IIpn oToM Takme Bo3-
HUKAIOT CIOKEEE II0JEMepA30oBaRAEe TPOAYKTH ¢ Gollee BRIParKeINLIM KACIOT-
HEIM XapaKkTepoM 1o CPaBEEHHIO ¢ HCXOXHBIMM BeM[CCTBAMM,

WcknounTtensHoe 3HaveHde TAaKEM DeaKLHAM OKHMCIEHHA B Ipomeccax of-
pasoBamma rymyca mpanasan JHommumcxkuit (Zolzinski, 1928, 1930). ITo ero
MHenmio, 06pasoBaEEe IyMyca — QUBHKo-XHEMHYecknil, a He GHONOIHuecKmi
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Tponecc OnO 06A3aHO OKHCIENVIO APOMATHYECKHX COeNEHEHUH, BaKAKM (ax-
TOPOM XOTOPOTO B BepXHeM CJ0e IIOYBHI ABNAETCH CBOT, XOTA PAJ COeNUHEHMAN
(TH/(POXUHOH, TAHHUN, XUHOH, THPOKATCXFH) OKHCIAETCA U B TEMHOTC.

OOpasoBaHne TeMHON OKpAacKE npu okuciennm jRoanmHECKmii cauraer mpo-
HeccoM, HAeHTHYHLIM ¢ 0GpasoBalnneM B PACTeHHAX MHTMEETOB IyTeM Ipu-
COelMHeNHA KUCIOPOAa K AHXaTelsHHM xpoMoreHaM mo Ilannapuny (ITamma-
puH, 1924). Poap MuKpoOpraHEaMOB B npollecce 0GpasoRaHuA TyMyca, no MHe-
nuio oanmHcKoro, TONBKO KOCBEHHAsA, IOCKOJILKY OHa MOXKET BeCTH K 06paso-
BAHHI0 ApOMATHIECKHX COefMHCHMII 3a CHeT CoeHACHHII MUPHOTO PAAA.

Hepapuro E. H. Mumycrun ! ycranosun netepecHsiit dakT o6pasoBanus ry-
MHHOBHIX BCI[ECTB (PACTBOPHMEIX B INEJOTIH M OCAKAAIOLIMXCA KHCIOTOM) My-
TeM (PepPMEHTATHBHOr0 OKHCIMTCHLHOTO IIPOTI us IX YT
(kpaxmazna) sepna. Ma Apyrux pearmmil XumMugecKoro B HU3vKo-XUMHIECKOTO
XapaKTepa, KOTOpEle MOTYT HMETH MCCTO MeKAY PA3THIWLIME COSTUHCHHAMH,
BXOJAMAMY B COCTAB OTMEDIIAX DACTHTENBHEIX OCTATKOB, MOKHO yKasaTh Ha
Peakumio Medy cAXapPAME B AMUHOKACIOTaMH, MeXIy HyOMILILIMA BemecT-
BaMH ¥ §eTKAMH ¥ Ha PeaKAio GelKOBHIX BEINECTB ¢ JUTHIHOM,

Peaxnus Moy XapaMe # WCIOTAMW, & TAKIKC JIANENTHRAMI
¥ menTonoM Oblla H3yucHa Maitapom (Maillard, 1912, 1913a, 6, 1916, 1917),
TIOKA3aRIUHM, 9TO PE3yAbTATOM 3TO¥ peaKIwm, UAYNIeH He TONbKO IPH Harpe-
BAHMH, HO E HpH oOBIKHOBOHHOH TeMIepaType, sBIAeTCA 06pa3oBaHUe YePHBIX
HePAaCTBOPMMEIX KOJUJION/THEIX IPOAYKTOB, o6Jagalomiux GombINMM CXONCTBOM C
[pUPOANLIMY IYMAHOBBIMA BemectBama. Mccnenosauus B maGopaTopum Ilpeii-
gepa (Schreiner, Dawson, 1928) nokasans, 9To HpH 37T0i peakuu: obpasyeTcs
$ypan-ansgerun (Pypdypon mim ragpoxcaMernadypdypon), KoTOPHH KOH-
[ICHCHEPYeTCs 4epes aNBJACTHAHYIO IPYNNY ¢ aMUHOTPYNINOK AMUHOKHCIOTH; 3TA
KoRMeNCauHs COMPOROMKAACTCH [eKapGOKCILIALMENd, YTO BEAeT K AajbHellIen
KOHJleHcaI[uH, MOsxeT GEITh, ¢ pasphiBoM dypanosoro sgpa.

K cxomgabv BrBOZaM mpumen Taioke AxaGopu (Acabory, 1933), mecacno-
BallMst KOTOPOTO TORBONAIOT 3AKMOTHTE 00 OKHCIAION{eM MeRCTBHH CaXapoB iia
AMHEOKECIOTLY ¢ IPEBAPUTENLHEIM 00pasoBaHNEeM U3 TICPBHIX ypdypona.

A. T, Tpycos, nposes PR OTLITOB 0 B3AUMOACHCTBHIO MEKIY YTICBOAAMH
I aMAHOKHECIOTAMH, IPIINEN K SaKIOTEHNI0, 9TO 06P HAe Ty X Be-
m{ecTB TIPOMCXOTNT OT B3AUMOREHCTBIA CAXapOB € aMIUIOH IpymIol, cxoHbIe
PeayabTaTH MOMYYalOTCA UPH NeHCTBMH Ha CaXapa He3HAYMTENBEBIX KOJIAIECTB
gncroro aMmmaka (Tpycos, 1917).

XapakrepHoit ocofeHROCTLIO 0GpasylommXxca B pesyibTaTe peakmuu Maita-
Pa FYMHHOBHIX BeIIeCTB ABAACTCA HaNHUMe JIPOYHO CBASAHHOTO asora (Kak W
npE 06pa30saHEN MeIAHHHOB H3 APOMATHYECKUX AMAHOKUCJIOT) .

IIpyras pearnusa — AYOHUBHEIX BEMIeCTB ¢ GCAKAMH, COCTOMT, KaK H3BECT-
70, B OCa;KHCHUM GEIKOB JlyGMIBELIME BeNIeCTBAMU, npAYeM MONYYalOTCA IPO-
AYKTHL, CTOMKHE X Pa3nartalomeMy HeMCTBRI0O MHKpoopraAmaMos. Ilo MHemuio
Méanepa (Moeller, 1917), ara peaknus B House Bejer k 00pa30BaHAI0 ryMd-
HOBHIX BeIIIECTB.

C TonBKO YTO YKasaHHOW peaKnmWeii CXO/(HA PeaKuus B3AHMHOTO OCasKfe-
HHst NMrHEEA M GeIKOBIX REMIeCTB. BuCpBEHe Ha 8Ty peaKkmuio M HA 3HAYERHE
ee B 06pa3oBaHUE TYMHHOBHX Beuiect ykasax [lercpen: «JlermmpaTipoBaH-
Has BACKyJesa (JMIHHR), COeAMHAACH ¢ GENKOBBIMU BelmecTBaMA, ofpasyer
cMech, HassBaeMylo rymycom» (Deherain, 1902). B nocneanee BpeMs na ary
peaknmio obparnn EMMamie XoGcor u Ilamx (Hobson, Page, 1932) u oco-
Gonmo BaxcMan m Aiiep, KoTophle IOKas3amy, uro o6pasylouiica B NesyabTaTe
€C TPORYKT — IETHEHO-NPOTEHHOBMI» KOMIINEKC — 00/JalaeT 3HATHTENLHRIM
CXOACTBOM ¢ HPHPOAHO rymumnoBoit kucrotoii (Waksman, Iyer, 1932, 1933).

W3 cpenanmoro 0630pa MOKHO BRAAETH, YTO YHCIO M3BECTHBIX peaKuumii, Be-

! Mareprmanst omyGnamxonansr B cTatee E. H. Mmmycramra m O. II. Iopmanonscroii
«0fpasoBaHue ryMyCcOBHIX i mpm mpomeccax — M U,
1938, 1. 7, crp 198 (Ped.).

P
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AYymHX K A3MeNeHHAI0 PACTHTEABHEIX OCTATKOB (€3 YUaCTHA MKUDOTHHIX M MHUK-
POOPTaHH3MOB, OKABHBACTCA AOBONbLHO GOABIINM M 2ATPATHBAET DABNHYNLIO
COeIUHEnNs, COCTABIAIMHE 3HATHTONLHYIO 9acTh 0GMIeil MaCcCL! PAacTHTENBHEIX
0CTaTKOB. [{OBOMBHO 110CTOAHHEIM U OGIMM Pe3yIBTATOM IEePEeUMCIEHHEEIX Peak-
Uil ABNAETCA, KAaK MBl BHJIONMH, 0(GpasoBAHAC TEMHOOKDAMIEHABIX HPOIYKTOB
VILIOTHEHAA H NOJAMEePH3AIMH, BOSHHKAIONIEX BCIE/ICTBIC OKMCIEHHA (rian-
HHM 06pa3doM apoMaTH9eCKEX COeAWHEHMN) NpPH Y4acTHM DH3HM HIM MyTeM
B3aAMHON KOINeHCAUMH Pa3iHYHLX BemecTB. OGpasoBauite STHX TeMHOOKpa-
MieiHEIX TPOAYKTOB, MMEIOIIUX MHOTHE 4ePTHl CXOACTBA ¢ YMUHOBLIMH Bemie-
CTBaMH TIOUBEI, OGBACHAET YCTAHOBIEHHOe HEKOTOPHIMA ABTOPAMA HalM4He I'y-
MHHOBHIX DOIIeCTB B TAKAX MATepHaTax, Kak CEHO M CBe¥eonaBIIMe JMCTbA,
Wi OYeHb GhicTpoe HX 0GpasoBaHHe B CaMOM Hadale PA3IOKeHWA HPH OTCYT-
CTBAA 3aMETHOro yBelTHIeRAA B panbuciimred (Ogummmos, 1912; Tpycos, 1917).

HekoTopsle M3 NEPEYHCHCHUEIX Bbifie OPraHHYeCKHX COCAMHEHHH, Jerko
Aal0MuX OPH OKHC/CAMHE MK VDA B3aNMONeHCTBHN JPYT C XPYTOM 1CMHOOKpa-~
ITeHHBIe MPOAYKTHI, PACTBOPHMH B Bofe (MYOHMIBHEIC BemecTBa, caXxapa, aMi-
HOKHCIOTH, UaCTh GeJKOBEIX BeIIeCTB, B NEKOTOPOH Mepe Maske JIHTHAH K JIp.).
Baarojaps 3TOMy ONA MOTYT IIeTKO BBINEN8YHBATECA H BCTYNATh B TecHOe
B3aMMOJICHCTBHe ¢ MWHEPAJNBHON uacThio moyssl. JIpu aToM Miorme M3 mepe-
9ACTeEHLIX BHIINO PeaKNuii OKHCICHHA U YIUIOTHERAA MOTYT 3HAYNTOABHO YCKO-
PATECSA TOA BAMAHHEM aKTMBHOM MOBEPXHOCTH JOYBEHHBIX TAaCTHI[ B MAHEPANL-
HEIX KaTanusaTopo. Tak, H38eCTHO, UT0 apoMaTHYeCKue COCANHEHAR ¢ PeHonb-
HHIMP rpyuuaMy 8HAYMTENBHO GbicTPee OKMCIAITCS B HPHCYTCTAMH Iiesodeii
u gaxe yrackucaoro Kanbrma (Hoppe-Seyler, 1889), npiuem ofipasyrommecs
TYMHHOBEIE BEHm[CCTBA HMEIOT NOYTH IOJNHOE CXOACTRBO C €CTECTBEHHBIMH T'yMil-
HoukMu kHcoraMu (Eller, 1923). Oxncr Meramios, nanpumep Mn, yekopsor
OKHCACHHKE HEIMpPeNeNbILIX HKAPOB W T. J.

TaxuM 06pa3oM, IPelOT0KEARe O GONBIIOM 3HATOHHN BOFHOPACTBOPHMELX
coeuHeHHi B 00pasoBaHWE TyMyCOBHIX BemlecTB, BhicKaszamaoe W. Jlepaxos-
ckum (JleBakoBcxwit, 1888), satem II. CrnesxnnsiM (Cneskms, 1900) n ocoGen-
Ho passuroe C. I1. Kpaskosum (Kpaskos. 1908; Tapxos, 1881), uMoer mop co-
6ot ReCOMHEHHO BECKHe OCHOBAHHA.

OcoBento Gonblloe 3HaueHHe MAHEPAJbHOH 9acTM HOUBHL A MOAOGHEIX
XEMAYECKHX MaH PH3MKO-XHMUYeCKAX PeaKLHif M3MEHOHUA OPTaHMYECKUX Be-
J{ECTB PACTHTENBHBIX OCTATKOB HOMKHO MMETh MeCTO NPH OTMUPAHMH KOpHe-
BO# CHCTeMH, TaK KaK B 9TOM Clydae B3ayMOjCi{CTBHE C MUHEPAILHON YacThHIO
II09BEI NPOMCXOAAT HEMOCPeACTBEHHO M MOKET, BePOATHO, 3aTPATMBATH He TONb-
KO JErKopacTBOpEMEIe BEUICCTBA PACTHTCALHLIX OCTaTKOB. B ciyuae ske 1io-
BepXHOCTHOrO onafa (HAaIpEMep, JeCHOR MOACTHIKA) pacTBOPHMbie B BoZe CO-
e[IMHEHEA MOTYT MONBEPrHYTHCA DPaslaraioijeMy RefiCTBAI0 MAKPOOPTaHUSMOB,
nopeKae UeM OH# JOCTHTHYT MHIEPANBHBIX TOPA30HTOB NOYBHL

Broaye ecTecTBEHHO NpeANONarath, 4T0 YHCTO XAMEUECKHe WIH SH3UMa-
THYECKHe Peaxniui A3MeHCNHA OPraHAuecKHX CoefHHeHMil B MouBe, MOZOGHELIC
TONBLKO WTO OMMCANNLIM, AMEIOT MeCTO # B JajdbHeillleM, B OTHOLIEHME PO~
JIYKTOB MHEKPOGHOJIOTHIECKOro pacnaza H CHHTe3a, HPHYEM B 9TOM CIydac IpH-
HMMAQIOT yJacTHe dH3UMH MHKPOGHoro mpoucxosknenus (Maiwald, 1931).

B TOMLKO WTO CAedannoM 0630pe MH OrPaHHIMINCEH IepPeYMCIeHEeM peak-
uii, BAYMuX UpH 0OLIKMOBEHHOM TeMIcpaType H 6e3 BO3TeHCTBAA CHIIBHO Jeii-
CTBYOIOHX DPearenToB, HAOPEMEp, PACTBOPOB MUUEPANLHBIX KHCIOT M INENOo~
qeir, [IoaToMy MH ne oCTaHABIHBAEMCA Ha AABHO M3BECTHOH PeAKUMH 0Gpaso-
BaHAS IYMUHOBEIX BEU(CCTB H3 YINIEBOROB NpX HAIPCBAHME HX C KMCIOTAMHE
ANE IMeNo9aMH, PABHO KAK M Ha JPYrAX NoXOGHHIX peakuuAx, BBEAY OYeHb
GoxrpIIoro BETCTBHA YCIOBHE 3THX DEaKudii ¢ HMEIOMWMHCA B Ipu-
poge L.

! Tloppobasiit 0630p p Gp BIX P i HCRY X CYMHHO-
BHIX BeIjecTB M3 PASIHYHAX MATEPHANOB MORHO pafitH B paborax H. A. Opionba ¢ co-
aBTOPaME (1932—%34).
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Caenyer Bce e oTMCTHETH, uro Ilpeiinep m laycon B cBoeM MoKIafe na

MesxnysapoxsoM HOYBEHHOM KOHTrpecCe O XHMH3Me oGpasoBaHMA TyMyca,
M3JI0MAB MEXaHH3M PEaKIME MCKYCCTBEHHOro IONYIeBNA I'yMyCOnofoGHbEIX Bo-
LIeCTB H3 YrIeBofoB, GeHOMBHKIX coefuIeRA# u mo peakuun Mbaitapa, mpaxoasar
K BHIBOZY, UTo 0GpasoBaHAe ryMyca B IPUPOE MOKCT WATH IO BCeM TpeM Iry-
TAM, OpHYEM poJb TeMNepaTypH M CHILHBIX PEAreHTOB B HOYBe 3aMeHHeTCH
BIMAHHeM BHICOKON AKTHBHO# HOBEPXHOCTH MOYBEHHEIX YACTUI, MMHEPANLHBIX
KaTalM3aToOpoB M BIHAHHEM MHMKpOOHONOTMUeCKoi AeArtensHocrm (Schreiner,
Dawson, 1928).

N3MEHEHWSA PACTHTEJBHBIX OCTATKOB
noJ BIAAHAEM NEATEJHHOCTH LIOYBEHHON ®AYHBI

B nouse ofuTaer GonnlMoe THCIO PasHOOGPASHEIX NMpPECTAaBATCIIEH HABOT-
HOro Mmpa, HauHHAafd OT NPOCTEHUIAX M KOHYAA I03BOHOUHBIMM IKHBOTHHIMH.
YacTs 37010 HaCeJeHHS OTHOCUTCH K DACTHTENBHOANHEIM OPraHW3MaM, HHTAH0-
MAMCA PACTHTENLILIME OCTATKAMM ¥ NPOAYKTAMHA KX PasilOeHMS HJIN JRHBLI-
Mu pacteRmAMY. Jipyras 4acTb KUBOTHOI'O HACEJNGHUSA TIOYBLI METAETCA MUKPO-
opranusMaMu (GaKTepHAMH, rpu6aMu, BOJOPOCIAME) WM KEBOTHBIMH HEKe
croAmux rpymi. K mamGoneec pacnpocTpaHeHHHIM II0YBeHHEIM XHBOTHBIM OT-
HOCATCA JOM[CBbie UEPBN, 3HXHTPEHAL!, OTYACTH IICMATOAE], MHOTOHOMKHE
(rmammsix o6pasom Diplopoda), xnems (Acarina), XBOCTOHOMKH HIM HOZYPH
(Collembola), IMINHKE NBYKPHIKX H KYKOB, MOJJIOCKH, MyPaBbH, a B Tel-
JIBIX M jKapKex crpaBax TepMmutsl U 7. A. (Hoffmann, 1935).

O KonudecTBe KUBOTHLIX (ACK1I0aA Protozoa) B pasiMuNLIX MOIBAX MOMK-
HO CYANTS 110 IAHHKIM Tabu. 1.

TaGumua

KoamuecTso XMHBOTHHIX B JécHBIX mouBax Jlawmu na 1 m?
(Bornebusch, 1930)

T yGobeit Nec ¢ no- | ByKoBwi nec ¢ nmo- ,E:::of,ﬂeﬁgl';&,
mium

KpoBoM u3 Mercurialis| kposom us Melica

Tpynna
9@ECcno BEC, € qHcI0 IBec, 2| wnmcao BEC, 2

I. Noxneske gepsu

Lumbricidae) . . . 122 61,0 93 27,29 18 0,90
II PacrmrexsHOsmEHe . .| 2675 14,97 4164 9,35 10463 | 10,22
B oM uncie:
Gastropoda (6pioxomo-
THE MOJUIIOCKH) . . . 68 5,32 66 3,98 2 0,15
Diplopoda . . . . . 110 4,70 67 1,87 2 0,10
Acarina (xremn) . . 967 0,08 1919 0,17 7828 0,62
Diptera . ... .. 271 3,10 349 1,03 336 4,31
Elateridae . . . . . 12 0,18 12 0,58 249 7
Mpowme . . . . . . . 1247 1,61 1754 1,72 2046 1,33
111, Xmupmm ...... 181 0,84 167 0,51 231 1,10

Beero . . .| 2978 76,84 4424 37,15 10712 | 12,22

Taxoro ke MOPAAKA AaRHEe B OTHOWEHMY THCAa ocobelt GLIME mOTYIEHE!
pasMIHEIME aBTOPAMHE JJIA TAXOTHEIX, NYroBHX H uacTGumumnix mous. Tak,
Mopprc Bamen Ha Heyfo6pensoM mole oxoio 2000, a Ha ymo6peEEOM — OKOTO
6000 ocobeit Ha 1 M2, mpuUeM momoBMHA MX CocToANa M3 HaceKoMmix. ITo Bex-
U0, KOJMYECTBO PACTHTENbIIOAAHBIX 3KHBOTHHIX B JYroBO#l H HONEBOH HO4BE
OAMHAKOBO; MAOTOAKBIX GOJNbIite B ONERON NOYBO.
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Cnemyer oTMevHTh, UTO, Kak BHAchwi BopHe6ym, naHHMe ydeTa wHClIa
ocobeii He RAlOT MPARVIBHOTO NPENCTABJEUHA O POJM SKMBOTIIOTO HaceleHMs
MOYBH B NPOMECCaxX DasiOMKCIAA OPTaHMYECKOTO BemecTBa B loune. I'opaspc
Gonbimee sHauenMe MMeeT MX Macca (Bec), TAK KaK OKA3aJ0Ch, YTO BEIeNe-
mne CO;, KOTOpoe ARIACTCA TeNeM PIAE pas. U, HaXOmuTCA
TOYTH B IPAMO IPOMOPIHONANLHON 3aBHCHMOCTH OT Beca RHBOTHOTO.

CooTBOTCTBHSA jKe MeMAY Maccoil m gECJIoM ocobeil Moxer m He GBIIDL, Kak
9TO XOpOINO BH/MIO U3 MPEBOIMMEX B TaGn. 1 Jamunix BopreGymma.

IleaTensHOCTL JIOYBEHHKIX JKHBOTHHX HMMEeT, KaK M3BecTio, 6ONbINOE M
pasHocTopoEHee sHadeHue ana mouBH (Darwin, 1881; Hoffmann, 1935; Miil-
ler, 1887; Ramann, 1911). B uacTtocTH, BINAHME HX Ha NPOmeccH H3MEHENHA
H OpeBpaIleHHs PacTHTENbHEIX OCTATKOB 32KTI09aeTCA B CENYION[eM:

1) B HaMeNBUeRMH PACTHTENBHHX OCTATKOB, CHOCOGCTBYIOIEeM Goxee GrCT-
POMY HX Pa3I0oXKeHHIO; .

2) B TiepeMeMIMBAHMA PACTATEIBHHX OCTATKOB M 1IPO;IVKTOB MX IpEeBpaIic-
IEA ¢ MUHCPATBHOM FACTBIO TOYBHL, YTO CHOCOGCTBYeT GONCe NMOIHOMY M Tec-
HOMY B3aMMOMIEHCTBAI0 OPraHMYeCKEX BEH[eCTD C MUHeDAJBHBIMH;

3) B xmMAYecKoM (OMOXMMMYCCKOM) MBMEHEHMM PACTHTENHHEIX OCTATKOD,
ABNAOMUXCA UAMOH JIA PACTHTENBHOARHLK JKHBOTHEIX; IPH 9TOM TacTh Op-
ragMYeCKAX BeI[eCTB IpeTepueBaeT pasnokeHHe f0 obpasoBanus CO: m H,0
Opu ABIXaTEeNLHOM IIpomecce, 9acTh W/eT Ha IOCTPOGHMUC KHUBOTHOTO OPTrapM3-
Ma, IpeBpamasch B OCAKOBLIe BeIIECTBA, XUTHA H T. I, @ He YCBOEHHAA IacTh
BLIGpacKIBAaeTCA B BANE BKCKPCMEIITOB, 0GOralleHHEIX GaxrepmaibHol dropon
¥ NPEeNCTABNAIU(EX TECHYI0 CMeCh C BHACICNAAME KUMIeYHWKa M 3aXBaveH-
HBIMH MUHEPATBHBIMI YaCTATAMH.

HaMens4eEne pacTHTeNBHLIX OCTATKOB M IICPEMCINVBANME MX ¢ TOYBOR
nMeeT ocofeHHO GoaplIoe anadeluHe JJIA JECHEIX TOUR, IJie YacTbh PACTHTCHL-
HHX OCTATKOB HMeeT KPYIHLIe pa3Mcph, a mpeo6Iajaiomias MX Macca MOCTY-
naeT Ha NMOBEPXUOCTH MOYBLI, 06pasys NOACTMIKY. Bompllyko ponn B mepeme-
JUHBAHUM JHCTBEHHOTO OUAAA, IyTeM 3aTACKHBAHMA JNCTHEB B HOPKH, MIDAIOT
HOMKeBLIe TePBH, HMeHHO, KPYOHHe BHAL NOCIefHEX (HarpmMep, Lumbricus
terrestris), BCTpeYalomuecs BO BIAMHEIX B CBEKHX IT0YBAX JMCTRCUNLX H CMe-
IMaHHLIX N6COB, B JYTOBHX, CAJOBHIX U Ionenuix mousax. Ilepenecenne nosepx-
HOCTHOTO PACTHTEIHLHOTO oONafla B MMHepAJbBHLIE ropPE3ONTH IOYBH, OCyulie-
CTBIAEMOe AOKIEBEIMM YCpPBsME (a TaKKe MHIIONOZAMH), CO3TaeT ANA B3TOrO
omaga TAKHE jKe YCJOBHA JaJbHCMIICTO DPaslOMEeHMs, KAK M JiA KOPHeBHIX
OCTATKOB, T. €. NPH TECHOM BBaMMONEMCTBMM C MUNEPANbHON YacThIO IOYDHI,
3HaueHMe KOTOPOTO GHITO OTMEYeHO PaHbIIe.

OroMy B3amMOEHCTBHIO CIIOCOGCTBYeT ® TO, UTO HOETaHWe PacTHTENLHBIX
OCTATKOB YePBAMH ¥ MHOTHMA APYIME [0YBEeHHBIMH >KMBOTHBLIMH CONPOBOK-
JlaeTCA 3aXBATHBAHHEM B KHMIEYHHK GOJILIIOro KOMWYECTBA MUHEPANBHLIX H
ryMycosrix YacTui, Boanimoit maTepec MpencraBisder Talie (PakT, UTO BKCKpe-
MOHTH JC Ix vep acpaT Gonnme |, 9eM 1104Ba, B KOTOPOK
OHH 06HuTANOT.

Buecre ¢ ToM JHeATCILHOCTD KOKAEBHX UePBeil M IPYTAX JKABOTHEIX OKa3hl-
BUCT 3MAYHTENbHOE KOCBEHHOE BIHAHMe Ha IIpOLCCChl pasjoskeHns Gmarogaps
CHILEOMY PHIXJIEHHIO MI0YBH M YIYINICHTIO e¢ adPamuH.

HKomAgecTBo pacTHTENBEOr0 Marvepuana, IPOIYCKAEMOr0 Wepe3 KHIUCUIHK
ROKIEBHIX YePBCH W APYTHX HOYBEHHHIX KMBOTHHIX, Npk Goaplmoil Macce mx,
MOKeT AOCTHraTh 3HAYMTENBILIX P pos. ITo uce am Auapu (Henry,
1908), kaxamit gepss moefaer 0,61 2 cyxoro opraHHYeCKOTo Bem[ECTBA B Me-
can, a mo Baccamaxy — mase 1'/3 2. Echyt npunaTe cpefHee KOXHIECTBO J05K-
nepuix vepseit B 30 mTYk Ha 1 M%, TO 3a IMeCTh MCCANEB MME MOKeT GhIThH Te-
pepaGorano oxomno 1000 x2/za, T. e. oxomo !/s—'/5 e3eronNHorO ONaga; B MOYBAX
se ¢ Gomee OGHIBLHBLIM CO/\CIMKAKUCM JIOM/IEBEIX dYepBeil MOWTH RCCh TOTOBOI
omaj Mox<eT OPOMTH vepe3 KHIIOTHAK AOMACTEIX depBeil. Broyme ecrecrnemo
HODTOMY, UTO B TAKMX IIOUBAX IIOF JMCTBEHHBIMH HJiu J\JKe CMOUIAHHBIMH Jie-
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CaMH DOJCTHIKA He HAaKaITABAeTCA, & BePXHUN FOPH30HT MOYBR IPEBPAIKACTCH
B CTPYKTYPHYIO DEIXJIYIO MaCCy ¢ YMepPeHHEIM CORep:KaHHeM ryMyca (My/LIb),
Torfla KaK B ciydae claGo pa3BHTOMN J{eATelbHOCTH HOMAEBLIX YepPBei, BampH-
Mep B UHCTHIX XBOMHHX Jecax, HaGaomaercs ofpa3opaHme Golee HIE MoHeO
naoTHOTe, CHNeTeHHOro rudaMm rpuGoB BOTOKa W3 IJOXO PaslOKMBIIAXCA
PacTETOALHBIX 0CTATKOB. ITOX TAKMM IOTYTOPPAHHCTHM Cl0eM, HOTYIHBIIUM
y JecoBojioB HasBaHHe rpy6oro rymyca (Rohhumus), o6sryHo HaGmomaerca
CHJIbHOE OON30MBaHAe DepXHEro MEEOPATbHOro ropusonTa moysu (Lundblad,
1924; Miiller, 1887; Ramann, 1911, u np.).

BroxuMHuECKO® H3MeHEHNe PACTHTEIHHEIX OCTATKOB MOX BIMAHMEM DACTH-
TeALHOAAHHX JKEBOTHRIX IIPOMCXONHMT MPE GONBLUIOM Y9aCTHH MEKPOOPTaHMS-
MOB, KOTODHe B KHIIeTHHKe, HAIlpUMep, OMMEBEIX YepBeit RaXofATca B Gonee
8HAYNTENBHHX KOMMYECTBAX, 9eM B OKpYyskalomedr mouse. HecoMHeEHo, 4TO
KPOM® 3TOTO M3BECTHYH POMH HTPAlOT M COGCTBEHHBIE 3HIUMEI, C HOMOMBIO KO-
TOPHIX NIPOMBBOJHTCA PAaCHieIIeHHe CIOMILIX HePACTBODEMBIX COCAMHERMH Ha
Gonee mpocTEIe B pacTBOpEMEe. Tak, B MHMeBapHTeTBHOM TPAKTe MOILTIOCKOB,
ROMeBEIX YepBell H JHIWHOK HEKOTOPHIX HACOKOMBIX HAWAeHH SH3MMSEI, THA-
POTESYIOIIHe KIeTIaTRy (MaMeHeHHYN), TUXeHHWH K reMunewtoiness (Ommen-
reiimep n Ky, 1932; Pringsheim, Kriger, 1932). Bynyur yceoemmnMm, TR
COeHHEHHs HXYT JaCTHIO Ha IHXaTeIsHEOOKHCINTENbHEe IPOLECCH, CONPOBOIK-
Aatompueca srfgenesaem CO:  H,0, a 9acTvio0 Ha IOCTPOeHHE CaMOTO MKEBOT-
Horo oprammaMa. Tak Kak COCTaB JKMBOTHEIX OPraHM3MOB CHJBHO OTIHYAEeTCHA
OT COCTaBa PaCTHTONbILIX OCTATKOB GOJiee BEHICOKMM CORepaHMeM a30THCTHIX
COefilFHeHHH, T0 OPH 9TOM IIPOHMCXOAUT CBA3EIBAHHME a30Ta B (hopMe GerKOBHIX
BemecTs ' XATHHA, YTO MTPAET MIBECTHYIO POJIb B OTHOCHTCIHHOM YBEJIUYESHHH
COfiepIKaHHA a30Ta B MOYBEEHOM IyMyce. B aTOM OTHOLIEHHH PONb IOYBEHHBIX
’KHBOTHHIX He OTIAYaeTCA OT Poia rpEGoB u Gakrepmii.

3HaunTexBNad 9ACTh PACTHTEJLHOANHEIX IOYBEHHHIX JKMBOTHHIX (HH3IIMX
6eCI03BOHOYEHIX M JMYAHOK HaCeKOMMIX) IHTAaeTCHA HO TONbKO PACTHTEIBHLIMO
OCTaTKaMH, Eo Takxe DoefaeT K Muneawit rpu6os. IIpu srom, mo Qamsky, no-
cremeHHo opa3yerca TeMHas rymycomomobras Macca (Falck, 1930, 1931). Ka-
KOBHI, OlHaK0, XNMATECKA® PEAKIAN, IIPONICXOAAIIAEe IPH ITOM NPOMECce FyMA-
¢uxannm, ocraeTCA NOKA HOACHEIM,

NPOMECCHI NPEBPAIIEHNMS OPFAHAYECKAX OCTATKOB
oJl BINAHAEM MUKPOOPTAHH3MOB

Cocrap M KOAHMYECTBO MEKPOOPraHU3MOB B IOYBE

Tlogsa mpepcrasager cooil cpey, IpesBEMaiiHo 6IarompEATHYIO AnA pas-
BHTHS Pa3HOOOpasHEIX TPYNI MHMKPOOPTaHM3MOB, KOTODHI® HAXOAAT 3J{ech Bce
HeoGXO/IMEIC A AX CYI{eCTBOBAHHA YCJIOBHA — HCTOYHMKA SHEPrAM M IATA-
HHEA B BUJle OPraHAYECKMX H MHHEPAJbHEIX BEUIECTB, BJaly u 3alIUTY OT COM-
HEYHHX Jydell, a HaqHyde B I0YBEe KOJJIOWJOB C BHICOKO Pa3BMTONH UOBEpX-
HOCTBIO OfIerTaer TeeRme MIorHX Gnoxmmmdecknx peaknmii (Degopos, 1934).
IosroMy B mouBax HAXOAAT OFPOMHHE KOJNMYECTDA MHKPOOPIAHM3MOB, KOTO-
PHIM IPUHAJJIEUT, HeCOMHCEHO, IVIaBRAA B PCIIalomas Polb B Mpoleccax pas-
T07KeRMA PACTHTENBEHX (H JKABOTHHIX) OCTATKOB. OTO BHAYOHH® HeATENHHO-
CTH MEKPOOPraHH3MOB 0GBACHSOTCS, BO-NEPBHIX, IIOBCEMOCTHEHIM pacIpocTpa-
meHEeM MEKpPOGOB M Ipe3BEIYaiiHO} GHICTDOTO! WX pasMHOMKEHMsI, BO-BTOPKIX,
RCKMOYMTENHO GONBIIMM Pa3Ho06pasneM BHBHBAEMHIX MAKpoGaMm GHOXHME-
WeCKUX DPeaKmHif, 3aTParuBAlOIEX CaMble DasiEYHEIE IPYMIH OPraAHEIOCKHX
COef\MHEHHEI OpH 09eHb PasHOOGPasHHX BHEIIHMX YCIOBHAX, M, HAKOHEN, Me-
Ta6HOTHIECKAM XapaKTepoM OTHOHIGHHI, CYMIECTBYIOIUX MeKNY PasIHIHEIME
IpyOmaMm MEKDOOPraHM3MoB, Glarofaps 9eMy HPOAVKTHL KE3EE[eATeIbHOCTH
OfENX MUKPOGOB HCUONE3YIOTCA APYTHMH. MUKPOOPraRHaME, Hace/AlIIHe
[OYBY, ACAATCA Ia WeTHEpe TPyOusl: GaKrcpud, rpubsl, Bogopocmu u Protozoa.
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Bakrepuu

Tpeo6nayaoutas Macca HOYBEHERIX GaKkTeplil OTHOCHTCH R IeTepoTPodHBIE
(nHave canpopuTHEIM), KOTOPHIM NPHHATIEKHT BHJAKRIIAACA pPoJab B DPa3iio-
FKeHMH OPraHMYeCKHX OCTATKOB. B MeHbIIeM KoMnuccTBe BCTpedalTCA ayTo-
TpoHLle GaKTepmH, He HYKHAOU{MeCH B OpraHHYECKOM BELIECTBe M HMCMOMb-
syloiue B KavecTBe MCTOMIHKOB SHEPrHi( JK30TeDPMUYeCKUe PEAKIAH OKHMCIe-
HEA DPOCTHX IPOAYKTOB pacHaja CIOKHEIX OpraHAYecKEX cocpmmenmii (NHs,
H.S, Hs, CO, CHs) mnn MmHepaabunie coeguHenus (FcO). Cioma ornocares
nETPEQUKATOPH, cepobakrepun, Gakrepuy, OKACIAAMINHE BOTNOPOA, METaH,
OKHUCh yriepofia H iexeso-Gakrepnm (Mmmycrun, 1933; Omensncxuii, 1931;
Waksman, 1932).

Koanuecrso Gaxrepnit B moYse TPoMajio H H3MEPAETCA B HACTOALNEE Bpe-
M5 COTHAMH MHJJIHOIIOB # AdxKe MINTHapAaMH Ha 1 2 modskl, 0co6éHEO B Bepx-
HEX T'OpH30BTaX, Golee GoraTnix OopraEHYecKuM BeiecTBOM. BMecre ¢ mapme-
HEeM PHKAHMS TIOC. 0 B HIDKHEX TOPM30HTAX KONHYecTso Gakrepuit
CHABLNO yMeNbIIaeTCs.

HecMoTpa Ha HEYTOKHEI® pasMephl GaKTODHif, 3TH IPOMafHLIe KOIHICCTBA
ABNANTCA y?Ke 3aMeTHON BeAWUMHOHE B mouBeRHoii Macce. Hampumep, mpu co-
IepKaHmY JKABRIX GaxTepuii B 1 MapH. Ha 1 2 mouBH o6mas Macca ux B 30-can-
TEMETPOBOM CJOe IOYBHI onpepnensercsa B 5 7/za (®epopos, 1934), uto pmaer
oxouno 0,43% K Becy mOuBH. JTa Macca 3HAYHTENBHO HPEBOCXOMMT MACCy 1109-
BeHHEIX }KHBOTHBLIX, KOTopas, o BopreGyuy, faxe B HarGoXee GoraThIX RO~
HeBHIME YepBAMH Noupax cocraniager okoxo 80 z/x?, uaa 800 xe/za. 3navenne
9T0fi MacCH JKHBHIX GAKTCPHil, HPU OrpoMHoii BelMUYWHe HMOBEPXHOCTH BCJIe-
cTBHe HMYTOKOBIX PasMEPOB OTAENBHBIX ocobeit, MOMNHO GMTH Upe3BLYAKHO
Goapmum. Ciacpyer, ogHAKO, OTMOTHTE, YTO METOAH! OHPeNeldeHns KaK YHCIA
SKEBEIX GaKTepuii, Tak 0COGEHHO HX MACCHl He MOTYT IOKA CYMTATHCA JOCTAaTOY-
Ro ToausMA (Waksman, 1932).

Q@uanonoraveckue ocoGemHocTH GaxTepuil, KaK H3BECTHO, Pa3HOOGpa3HAL
Taxk, 1o OTHOWEIHIO K KHCIOPOAY GaKTepud AedATca Ha TPyNls adpolHEIX,
aHaOpOOHHX M (QaKyABTATHBHO AHA3POOHEIX, a IO XapaKTepy BHI3BIBAeMBIX
NpoleccoB — HA 3HAYHTEAbHOe YHCJO IpylX M BAJOB B COOTBETCTBHH C HpH-
PO0it passaraeMmX Bem[eCTR HJIH HONYYAOIIUXCA IPOAYKTOB !

JloBoabEO 06mIelt 0C0GeHHOCTIO GaKTePHil ABNACTCH MX OTHOUICHHE K PCak-
umn cpennl. Ilpeofaagaioinee GoabmuHCTBO GaKTepHit MMeeT ONTHMYM pas-
BRTHA IpH HeliTpaubHO#l MaE ciaGo mieNouHOMt peaxind; K KMCIOH peaKmuRm
oHR Gonee TYBETBUTENbHEI, 4eM IJIECHOBEIE IPHOBL.

T'putbe

Berpeualommecss B mouBe IpHGHI NpefCTAaBIACHBI IAABHHIM o6pasoM ILTec-
HeBHIME rpAGaMu M axTnHOMHUmeTaMy. Te H APYyrie OTHOCATCA K CAHPOPUTHRIM
(reTepoTpodHEIM) MEKPOOPraHE3MAM, PA3BHBAIOIMMCA Ha TOTOBOM OpTaHHAYe-
CKOM MarepHale.

Ymeno aKTAROMUNETOB, no BakcMaRmy, gocTuraer !/jo, a UHCIO TIECHEBHIX
rpubos !/4—!/50 uMcas GakTepmii B BepXHHX TOPM30HTAX IIOUBHI; B HUKHHX
TOPHBOHTAaX UHCJO AKTHHOMHIETOB CpaBHMBaeTc ¢ wECAoM Gaxrepmit. Ilo
Tuapruepy u IlltepMepy, aKTHHOMALETH COCTABIAIOT B HEKOTODHIX I0YBAX
BecHoi u jyeroM 25—30% Bceit Murpodmopst (Mumycrmy, 1933), a no Pa-
MaHHY, B TYMYCOBOM ¢JI0€ JeCHHX IOYB IJIeCHeBHX rprGon Moncer GHITH Gonb-

! B mocuenHee Bpems A. A. Jlasap i 20T P
THON (AIR P ) I & P 1) sumoremHyo MEKpodAOpYy, yC-
BAMBAIOIYI0 NONHOMERENE GemKoBEri 4 yi0 O D 9eCKE-
MM OCTaTKAMH; 2) ayTOXTOHHYI podaopy A, y my:o opo-
OYKTH  ( )’ yica  o6p TYMYCOBHIX ReMIECTB;
3) ay y1©o MEKpOd. B, myio a8 D TOPOB, 00pasy x HNOs,
H;SO,, H,PO, (JTasapen, 1936).
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me; geM Gaxrepmit (Ramann, 1941). Orm nammste, ofHEaKo, AMEIOT OYeH)b IIPH-
GuMzuTeNsHBIA XAPAKTep B BEAY HCTOYHOCTH METONAKE ydeTa aKTHHOMHIETOB
¥ miecHeBLIX rpEGoB. KpoMe Toro, AaHHble KOMMYECTBEHHOro yuera UECIa aK-
TRHOMHIIETOB B 0COGeHHO IiecHeBhIX rpuGoB Ii¢ CPABIHMEL ¢ MAHHEIMH yveTa
Gaxrepmit B OTHOIIGRHME MAcCH Tex M APYFHX W BO3MOKHO aKTHBHOCTH; IPH
BHAYATENLHO MeHbIIEM umcie ocofeil, 0 cpaBHeHHIO ¢ GaKTepHAMH, NjecHe-
BHe rpEGL, Hamp., MOTYT B PsiC CIyYaeB TPeBOCXOAHTL WX IO Macce H IO
8RavYeHHIO B Tporieccax pasiosennsn (Waksman, 1932).

ARTHHOMHIeTH HMeIOT ONTEMYM paasatua upm pH 7—7,5, Torma Kax
naecnenkle rpubs mpu pH — 4,5—5,5 (Waksman, 1932).

Illapoxo pacnpocTpaneHHOll 0COGEHHOCTHI0 aKTHHOMHMIETOB ABAAETCH 06-
Pa3oBaEHe EMH pasiMTHEIX TI0 OKpacKe IIATMEHTOB, 4 TaKKe BemecTna, ofyc-
JIOBNHBAION[ETO 3ATIAX CBeXKel NoyBk.

Boxsmas wacTh N7IecHeBSIX rpuGoB B NOYDE OTIOCHTCA K CBOGOAHO KUBY-
o1EM; Apyrad 9acTh o6pasyer MHKOpH3Yy Ha KOPHAX BHCINAX DACTEHHH, riaas-
Huiy ofpasoM mpeBecHwx mopon. Cpefm Tex um ApyrMx mmeloTca BHmbl, ofpa-
sylomue KpymHHKe IJIOAOBHe Teia. PacmpoctpaHeHume rpuGoB He OrpanmmyH-
BAeTCA BEDXHHMH FOPHSOHTAMH; MHorMe u3 HEX (ocoGemo Trichoderma ko-
lilsi;?g)) BCTPETal0TCA B 3HATHTONLHOM Kommuectse Ao ray6unnt 1 » (Waksman,

Jposcxenkle rprGH TaKiKe 9acTo HAXOAATCA B MoYBe, HO HX PONb NOKa eme
HepocTaTouHo BhiAcHena (Mumycrrr, 1933).

Bodopocau

Berpegaommecs B IoYBe BOXOPOCHH OTHOCATCA K IPYHNAM 3€JeHEIX, CHHO-
8eJeHHX K fuarToMoBhIX. OGIee TUCIO MX MOMKeT AOCTMraTh UPH GIAronpHAT-
HEIX YCHOBHAX HECKONBLKUX JICCATKOB THICAY Ha 1 2 MousH. 3HauuTenbHOE pas-
BATHe Bogopocieli Hafmofaerca BO BNasKHLIX MOYBAX, a B HOPMAJILHO YBIAMK-
HeRHHX — B IOK/AJNBEIe CE30HH B rofnl. Ilo dcMapxy, B KyJabTYPHHX HOYBAX
ropa Bojopocieit Goxee 06HILEA, TeM B 0UBAX HMETHHHBIX,

Bynyuu aBToTpodHBIME OpranH3MaMu B ACCHMHIIUDPYA YIIeKHCIOTY 3a CYeT
SHOPTHH COIEETHOTO CBETa, BOAOPOCIA ABIAITCA, HADAJLY ¢ BLICLIEMY 3eJIOHE-
MH pacTeHEAMH, AONOJHATEILHEIMY IOCTABIIEKAME HeGOABIIMX KONMYECTS op-
TaHAYeCKOro MaTepHAJa B BePXEHii cioii mousk.. OHM, OfHAKO, MOTYT JKHTL B
Ha HeKoTopo# rayGuHc, Ky/la COMHeYHEI CBeT He JOXOANT, B 9TOM CIydae OHH
BepyT cebs Kak reTepoTpodHl, MCIONb3YS B KauecTBe MCTOYHHKA BHEPTHH Op-
rameggne BemmecTsa Moj06H0 GaxrepuaM & rpuGaM (Waksman, 1932; Pac-
ceas, 1931).

Protozoa

Protozoa — mocTOAHHAs COCTABHAA 9acTh MHKPOGHOro HaceNeHWS MOYBH,
XOTA KONHIeCTBO HX IOABEPHeHO CHABLEEIM KoleGaAusaM B TeueHuc rofa. ITou-
perHnie Protozoa oTHocATcs K TpeM rpynmam: 1) kopHemosek (Rhizopoda),
2) mryrakosux uagysopuii (Flagellata), 3) pecunrgarsix madysopuit (Cilia-
ta). B HanGoabimeM uMcic (A0 HOCKONLKMX JIGCATIOB Thicad Ha 1 2 moush)
Berpeatores Flagellata, ornmuatomuecs ot kopaeHoxex (amé6) w Ciliata Go-
nee MenxuME pasMepaMe (Paccens, 1931).

TraBunM MarepHaZoM Jis METaHAA Protozoa apnAmTCA MOYBeHHEIe GaKTe-
pEy, ordacTm niecen: H Mpoxcikd. Ho BMecre ¢ TeM oHH MOryT NMETaThCH B
canpouTHO — PaCTBOPUMEIME OPTAHMYECKHMII BeNIeCTBAMEA W JasKe 1e yTpa-
TEBIUME CBoeil (OPMBI PacTHTENLHEIMH OCTaTKaM#. JTOiM CHOCOGHOCTEIO, MO-
BHAEMOMY, 06BbACHACTCA AX SHATHTENLHOE PA3MII0KeHHe IIyGOKoll 0CeHbIO, KO-
Ila B II0YBe MHOrO CBEKEIOCTYIHMBINETO DACTHTEJBHOrO MaTepHala H KOrja
ReATeIbHOCTb GAKTEPMil COKpAINaeTcs BCIefCTBHEe HHAKOM TeMmepaTyprr (Var-
ga, 1933). Taxuy ofpazoM, B 3ToT mepEOT podb Protozoa B mponeccax mpespa-
HIEHEA DPACTHTENBHLIX OCTATKOB OKA3hIBaeTCA OAWHAKOBOK ¢ pONBI0 Gakrepmit
H TPUsoB.
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Mexaunam OuoxuMUYeCKMX peaxuuil, BH3HIBAEMBIX MEKpoGaMu

M3 npeprinymero 0G3opa MEKDOOPrangsMoB, HACCAAKMINX I0YBY, MOMKHO

GBIIO BHAETH, 9TO T POTH B IpoIeccax pasioKeENsa OPraHATECKUX O0CTAT-
KoB JOJKHA IpRHaANe;RaTh GaxTepmaM M rpEGaM; B ropasio MeHbIIeH creme-
HE B 3THX HpOmeccax MOTYT YYacTBOBaTh Bofopocanm W Protozoa. Bakrepun m
rpubE He HMEIOT CHeNMANLHEX OPraHoB NHIIEBAPEHAA B BeCh HPOLECC TMTaHEA
Y HUX coBepllaeTcA MyTCM OCMOCa Yeped BCIO IOBEPXHOCTD Tela. ClemoBaTenn-
HO, HETIOCPEACTBeHHEIM MMTATENLHKIM MaTepHajoM Ans GakTepmii m rpE6OB Mo-
TYT CIYMATh TONLKO BCIIECTBA, HAXOAAMHECH B DAaCTBOPERHOM COCTOAHZAH,
CIocoGEbIe MPOX0J/(UTH Yepe3 NoNyNpoHKNaeMyo 06oaoury MurpoGos. Taxmmu
BeueCTBAMHE ABNAIOTCA TONBKO JNErKOPACTBOPEMEIE M CPABHHTENBHO IPOCTHIO
OPraEHMYCCKHC COeHHEHMs ¢ HeGOMBIMOi BeINYHHON MOJNeKYIH' (Caxap, opra-
HIT9eCKHe KUCIOTH, CHMDPTH, aMHHOKHMCIOTH M T. 55 ). Bco ke mepacrBopuMEie
opraHWYECKHE Bem[ecTBa, KOTOPHe TCM He MeHee HCIIOAB3YIOTCA GaKTepHAMM W
TpuaMa B KavecTBe MUTATENLHOro MaTepHala, HOJKHEI, 09eBHAHO, MPEABAPH-
Teapilo MPeTeplieTh COOTBETCTBYIOMMe H3MeIlCHNUs!, B PC3YJhTaTe KOTODHX OHE
TPeBPALLAIOTCA B PACTBOPUMbIE CoeAuIeHHA, VaMeH@HHA 9TH RHPOHCXOMAT IO
BIHANYEM THAPONHTAYECKUX JI3WM (THAPONAs), YCKOPAWIIAX PeaKmuK IHPo-
JAVTHYECKOro pacHajia IoJIMCAXAPHAOB, KUPOB, GeIKOB, TIIOKOSHAOB X T. J. Ha
€OCTAaBNANINMe WX IPOCTHEe U PacTBOPHMEIE B BOXEe COO[AMHEHUA. ITH SHBUMEI
MApPOKO PucHpoCTpaHeHH B GaKTepHAX M rpHGax, BLIBHBAONUX DA3IOKCHHe
Ha3BaHHKIX cocpuHeHui. Hak Nerko MOKHO BaKJIOUATH M3 XapaKTepa HeifcT-
BUA ITHX OHIUM, OHH OTHOCATCA ® OKTOOH3UMAaM, JErK0 BRINENAIOIUMCH M3
KICTKII B OKPYKRUOIIYIO CPOTY.
. Tlocne mocTynnemns pacTBOPHMHX OpraHWYeCKHX COEAHEHH# B KIGTKE
MEKPoGOB STH COefMHEIINMA TOABEPraloTCsA MajbHelilleMy pacmany H oOKHCIe-
MHIO, CONPOBOKAAIOMEMYCA BhI\eJIeHHeM SHEPTHH, 1acTh KOTOPOH HCNOIbayeT-
€A A7A DUOTEPMUUECKMX PeaKumit MEKpoGuoro cuuTe3a (GeNKOBHIX BeIIeCTs,
JKNPOB ¥ MOJAMCAXaPHTOB, HAVIHUX KA IOCTPOeHHe MEKPOGHOM KIeTKH), a YacTh
BEIfIJIAGTCA B BHJE TellJa.

Peaxknuy pacuaia H OKHCHENHA TOYHO TAaK ’Ke BHIBHBAIOTCA crmenuaIecKn-
MY BH3HMaMH — JeCMOJIa3aMH, BEI3HIBAIONIAMA DaspHIB CBABEH MexKAY Yraepox-
HRIMH aroMamu. K oTMM SH3HMaM, ABIAIOMAMCH JHJONIZEMAMH, OTHOCATCA
OKCHJO-PeyKTashl (kapGoKchiasa, aipferdipasa M T. A.). YTo ke KacaeTcs
CHHTETHYECKNX PeaKNuil, TO OHN BEISHBAIOTCA TeMHU Ke CAMBIMH PIIBEMAMM, KO-
Tophle IIPH M3MeElCHMH YCJOBHi HX PaboThl 0GyCIOBIMBAIOT TeyeHHe POAKIHIL
B o6paTHOM HampaBieHHH. CyIlecTBeHNO M3 8TMX YCIOBRH, Kax IOKAasalnm pa-
Goral Bypxeno, KoxnuecTBo BOALI: B TO BPCMsi Kak IpH 3HAMATENbHEIX KOJIH-
yecTnax BOJBI DH3HMEI BHIBLIBAIOT NPEHMYIIECCTBEHHO PeAKIEM pasloxKeHHS,
OpM MaJIOM CONEP’KaHHM ROJK Te ’Ke DHBNMBI BBHIBLIBAIOT ITPOTHBOMONOKHEIE
peaxnun cuntesa (OnnenreitMep u Kyn, 1932; Pyaaxos, 1933).

Orcio/a BeCbMa BepOATHO, YTO M YCJIOBHSA BHEIIHEro, 10 OTHOMICHHIO K MHK-
pobaM, YBIAKHEHHA MOTYT OKa3biBaTh aHANOTMYHO® BIHAHME: B TO BPeMA Kak
BO BIAMKHOM IOYBe NO/KHLL M/TH NPEHMYNIECTBCHHO ITPONECChi THAPOIN3A A
pacmenuerns, B Goace CyXoil II0YBe STH IPOLECCH OKAMYTCA ochabreHHEIMM,
a cUHTeTHYeCKHe MPOLEeCCHl, Ha0GoPOT, YCHNCeHHEIMA,

KoapuumeHT ycBOeHIA MMWKPOOPraHM3MaMm 31IepTHH, OCBOGOMKTAaONlelcH
Upn pacnafie H OKHCAeHHM OPraHAYECKWX BCHIECTB, OKABHBACTCA PasNmIHBIM
W11 OTHeNBHBIX IPYNI @ BHAOB MuKPOGoB (y rpuGOB OH BLIUe, ueM y GaKre-
PRi1), EO B CpefiHeM BexmdHHa ero He npeshmaer 20%, ocrambubte ke 80%
0CBOGOKIAIOMEHCA PEEPra} paccedsalotcs B Bupe rtemia (Waksman, 1931;
®enopos, 1934). Takum o6pasom, mpomecchl pacuasa B HECKONLKO Pas OPeBH-
AT UPOTEBONOIOKHKE MpOliecCHl MHKPOGHOro CHETe3a; IOITOMY pe3yJbTa-
TOM MUXpPOGHONOTHYCCKOM AEATeNLHOCTH OaKkrepmii M TpnGoB sBiIfeTcA 3HA-
YKTeIpHOE yMeUbIICHHe MacChl OPraHEYecKoro BelecTBa, HOCTYMAlOWEero B

novsy.
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OnHOBpEMEHHO ¢ 3THM Pe3KAM YMeHbIUeHHEM o6mIel Macchl HOCTYNAKIIEro
B IOYBY OPraHAIECKOTO BelllecTBa IMPOMCXORAT INyGoKHe H3MEHOHHA 6ro Kade-
CTBeRHOI0 coctaBa OGpasylommecs B peayabTaTe MAKPOGIIOro CHHTEe3a Bemie-
CTBA, COCTABIAIONINE IJIa3My U 060I09IKA MRKPOGHEIX KAETOK, OTINYAIOTCH 3Ha-
9ATeNLHO GoNMlee BHICOKMM NPOLEHTOM a30TA4 IO CPABHEHMIO C PACTHTENbHLIME
OCTaTKAMH, TAK KAK BHAYMTENLHAA YAaCTh MEKPOOHoi cyGcTaHIuu cocTouT M3
GenkoBuix Bemects. C 3THM CBA3AHO OTHOCHTONBHO YBeIMYeHHe CONOPKaHEA
880Ta B MOYBEHHOM IyMyce O CPaBHEHMIO CO CPefJHEM COAED:KaHHUEM ero B pa-
CTHTEJIBHBIX OCTATKAX.

IIpopoKATeNBHEOCTD KEBHE MUKPOOHEIX KIETOK ouYeHb HeaHauHTendbHa !,

epmIHe KIeTKE HCIOAL3YIOTCA B KaueCTBe IMMTaTeIbHOr0 MaTepHANa MoJo-
AHME 0cOGAMA, NpAYeM 3TO MCHOJB30BAHA® 06JIErYaeTCA ABIGHNAME AyTONH3A
CTAPHX KJIeTOK, IPOMCXOMAINEro IOf BAASHAEM COGCTDOHHKX (IIPOTCONMTHYIE-
cKAx) aEA0IH3EM, IIPOAYKTHL ayToln3a MOTYT TaKiKe BCTYNATb B PasHoOGpa3-
HHe xuMudecKHe B (PUaNKO-XHMUYeCKMe PEAKIHH ¢ APYTAMH OPTaHHYOCKEMB
COGMIHHEHEAME H C MUHEPAJILHON YaCTHIO IIOYBEI.

OE30P MHKPOBHQJIOTUYECKHMX IPOLECCOB PA3JIO/KEHHS
. TJIABHEAIINX I'PYIII OPTAHMYECKHMX COEJJMHEHHA

Pasno:kenue 6e3a30THCTHIX OPraHATECKHX coemHenni

Pasuaosncenue yearioaestt HecMoTps Ha €BOI XHMHIECKYIO YCTOMYHBOCTB,
enmone3a KaK B YNCTOM WBOJAMPOBAHHOM BAAG, TAK M B €CTOCTBEHHOM COCTOAY
HHH, KaR [JaBHAA COCTaBHAA 9JacTh KIGTOYHRIX 0G0M0Y6K B DACTHTENBHHIX
OCTAaTKaX, MOBEPTaeTCA JOBOJBHO OHLICTPOMY pa3N0IKENMN0 NPH PasAAYHHX
YCIIOBHAX CPOALL.

B anaspo6HEIX ycJoBHAX, KakK 910 Ohli0 ycramonmeno B JI. Omensrckum
(OMensmckuit, 1931), memTonesa MoABEPraeTCA RA3JIOKEHMIO N0 TUNY Maciafd-
HORACI0ro 6poKeHAA IOA BIUAHAEM ABYX aHaapoOHmX Gaxrepmii — Bac. cellu-
lJosae hydrogenicus m Bac cellulosae methanicus IIpoaykraMu paanosenHs
ABJIAIOTCA MACHAHAA H YKCYCHas KACHOTHI, YIIeKHUCIOTa B BOJOPOA MM MeTaH.
IIpm BoopoREoM GPOEHAN KOIMYIECTBO YIICKACAOTLI B BOZOPOAA COCTABIAOT
OKOMI0 !/3 OT Beca PasNOKMBUIOHCA KICTYATKW, LIDH METAHOBOM GPOMEOHME —
okono !/, Kpome Toro, mpE MeTamonoM GpoKeHHW HONYYAEICA JHAUMTEILIIO
Gonlplme yhCYCHON KMCHIOTHL YeM MACIATOHR

B 000EX ciayTasx mpomecc pasioMKeBHs HAYAHAGTCA ¢ THIPONH3A ILOJLII0-
ne3Hl; o6pasylomueca B Pe3YJALTATC ero caxapa GHICTPO MOTPeGIANTCA NesIo-
NesHKIMHE GaxTepHAMM WIA WX COYTHAKAMW, HOABEprafAch AaabHOHMINM mpe-
BpamennaM AHaspoGHOe pasioikelHe LEIONE3Hl I0f, BIUAHWEM OTKPBITHIX
OuMenanckaM GakrepHu MoeT MMCTh MECTO B YCIOBHAX M3GHITOYHOrO yBjam-
HOHH, T, 6. [IaBHEIM 06padoM B 3a60/0UeHHEIX TIOUBax B GoJoTax

B ycnoBmax, GamKuX K aHA3POOHHM, PasioykeHHe HEJNONELI IPOMCXO-
JIXT UOX BANAHAEM TOPMOMHILHNX (HAPEMep, B HaBo3e) M AeHHTPHPHIEpYI-
nex GakrepEu (@enopos, 1934, Waksman, 1932) [as mopasagwomero 60ab
MAEHCTBA WOYB (33 MCKMIOYeHHCM GONOTHHX) Tropasfo Goabnice 3HAYCHA®
HMEI0T OPOLECCH PA3I0/KCHUA LeIII0Neskl IPH a3POGHLIX YCIOBHAX JTH Ipo-
LOCCH, HeCOMHOHHO, IPeoGIafaloT ¥ BEIBHIBAIOTCA PaaJMYHEIMA MEKPOOPraHH3-
MaMn — a3poGHEIME GaKTCpUAMY, ILIeCHEBLIMM IpulaMu M AKTHHOMHIOTAMH
(Waksman, 1931).

Aspo6anble He/0Ie30pa3pymaniae GakTePER NOBOABHO MHONYHCICHHH
& feastcs BusorpafickEM ma tpu pofa Cytophaga, Cellvibrio u Cellfalcicula,
KOTOPHIMH, OffHAKO, YHCTO GaKTepmil, CHOCOGHHX paspyllaTh Ne/uIoNesy, mo-
BHEJ{EMOMY, HO HCYEPILIBAETCSH,

! Cox 6 4 poGoB B mep 6: PHATHHE JIA Pa3-

BHETHS, 0]
, Op nyTed poodp
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Ilo HuaM Ba , PaspyllleRHEe Neanonesnl agpobnume Gaxre-
PHAME ITPOMCXOAT B YCJHOBHUX IeJd0YHOI, HeliTpadbHOM 4 caaborucnoil pear-
nEn. ITpu Tex ke YCJAOBMAX B Pa3iiofKeHHM LeJUIIOJE3bl NPUHAMAT YIACTHE
M AKTHHOMHIIETEH, OTHOCHTEIbHAA POIb KOTOPHIX YCHIMBAETCA NPH yMeHbIIe-
HHH BIa/KHOCTH TO9BBL.

Mpr kacaoit peaknan (pH < 6,0) aspo6uoe pasiosKenie NeMIONTe3L B O~
BAX NPOMCXOMHT rJABHEIM 06GPa3oM IOA BIARAHAEM IJNOCHEBRIX I'PHGOB, MpHHA-
Jexauux K pogaM Trichoderma, Aspergillus, Penicillium, Fusarium, Chaeto-
mium, Cephalosporium, Verticillium u np. B ne#rpanbasix mogsax wx pomb
TaKKe JOBOJBHO 3NAYATENbHA M NP YMHSIIEHAN BAAKHOCTH NOYBH A0 25%
OT DOJROH BIArOeMKOCTH MOMKET HPeBOCXOAHTh poxnb Gaxrepmi (Waksman,
Heukelekian, 1924).

XuMuuecKas cTopoHa IPONECCOB MpeBpallieinA HeMLMOIC3H NPH aspoGHOM
PasnoieHAH W XapaKTep lOJNy4aloMHUXCA OPHE ITOM MPOAYKTOB Mayzaincs ler-
wuncomoM u Kaeitromom (Hutchinson a Clayton, 1919), Buuonpanckum (Wi-
nogradsky, 1929) u Bakcmamom (Wakshman, 1935), BHBoael KoTopeIX mHe-
CKOJNBKO PacXoNATCA.

ITo Tetumrcony m HuefiToHy, MayyaBmAM pasjiodKeHRe INCTIONO3H MOX
BIHNAHKOM BHIAenenHoi aMA Gaxrepun Spirochaela Cytophaga (maz Cytophaga
Hutchinsonii, mo BurorpasckoMy), riaBHas Macca HeJOzesbl IpeBpamiacTes
B CaH3enoflofHOe BEI(CCTRO, CXONHOE C 1EKTHHOM, C OJ{HOBPEMEHHHIM 06pa3oBa-
HBEM JIeTYYAX KHCJIOT M KeITo-Gyporo murMcHTa (PORCTBEHHOro KapoOTHHY).

OGpasoBanne CTYJEHACTOro WIH CIU3HCTOr0 BEIECTBA, HATOMHHAIOMIErO
OKCHIeIII0Neay, PN AeHCTBUM a3pOGHHX GawTepHil Ha Ie/aIIIe3y GELIO HOA-
TBEDHIAEHO MCCIENOBAHWAMA BumHOrpajckoro, KOTOpHIt YCTAHOBHI TaKKe fB-
JeHuA pacTBOpeHnsA (ayroimaa) GaKTepHaabiIbIX KIETOK B 9ToM CTYAHe, Giaaro-
[apA YeMy NOCHAefRHIIT COXEPAHUT a3oT.

CryniueofpasHEIl TIPOJYKT NpeBPAIleHHsT KJAETYATKM BOChMA CTOEK K
BO3AeiiCTBHI0 MUKPOGOB, I IOTOMY He MCKJIIOUEHa BO3MOKHOCTB, YTO OH HLpaeT
BHRHYIO POTb B 00pa3oBanHu rymMyca. Bunorpafckmii Ipexnonaraer, 9To 8TOT
Koaoup, npencraBiger coGoit BemecTso, 0GHYHO HasbiBaeMoe IYMyCOM, XOTS
M He MMeeT TeMPOii oKpackH. K TakoMy ke BBiBoAy IPHXORHT Ha OCHOBAaHHE
cBonx mccnenosanmit 1 A, V. Poxunxan (Poxunxas, 1933).

Busonst T'ergnncona m Kueiitona, kak u Braorpaackoro n Poxunxo#t, ox-
HaKo, OCTABIAIT HeBRIACHOHHEIM DPAJ BOOPOCOB KAK OTHOCUTENBHO IPHPOAHI
o6pasyiomerocss KOIIOAN3NLHOTO MPOAYKTa IPEeBPAIMeHHsA LeEUIOJe3H, TaK H
OTHOCATENbHO BO3MOMKHOCTH PAacIpOCTPAaHATD Cledausbie HabuloNeHns Ha NpH-
POfHEBIe NPOLECCH PABNOKEHHAs NeN0esbl B N0UBE, INe, KPOMe NeJNI0Ne3HEX
Gakrepuii, HennioNe3a U NPOAYKTH ee NpPeBPAIeHHA IfOABEPralOTCA BO3Hel-
CTBHIO IPYTHX MWKPOOPTaHN3MOB.

BGonee DONHBIMA, ¢ 3TOM TOYKHE 3peHHA, ARIAIOTCA HcclenoBauna BakcMaHa
€ COTpY/MIMKAMH, KOTOPHE NPMBOJAT K BHIBOAAM, CWIBHO OTIHIAIOMAMCA OT
BEIBOJIOB LIPEALIAYIIAX aBTOPOB.

B pabore Bakcmawa u Teiikenexmanma (Waksman, Heukelekian, 1924)
6bUTo TpekIe Bcero o0paieHo BHMMAHME HA TO, YTO PAsTosKeHUe LeIMI0Ne3h
adpo0HuIMA GaxkTepEAMM N rpubaMy, OpH HAJMYMA B KaIeCTBE MCTOVIIAKA a30-
Ta TONLKO MANEPATLHHIX ero opM (B BANe aMMHAYHEIX COJelt), CONPOBOKIAET-
CAl II6PeXONiOM a30Ta B OPTAHHYECKYI0 hopMy Graromapsa o6pa3oBaHHI0 MAKPOG-
noit cy6erannuu. Konuuectso cBA3HIBaEMOro a30Ta HaXOAHTCA B NOBOJBIIO OIIPe-
JeMCIIEIX COOTHOMIGHUAX C KOJHYECTBOM PA3IOeHHON NEeTIONesH, COCTABIAN
or /50 10 /30 OT Beca moceIHe;L.

Ecnm UpHHATL Bo BHHMaHMe, YTo ReulecTBo IpEGos copepmnar 45% C u
5% N, a Beugectso 6axrepmii 45—48% C u 8—10% N, To mo konnvecTsy ces-
3aHHOTO 830TA MOKHO BLIYECIHATH M KOJIMYCCTBO Yriaepofia, BXOAAINCIo B COCTAB
CHHETe3HPOBAHABLIX MHKpobaME BemiecTB. IT0 KoaumuecTBo cocramiser ot 20 mo
40% or yraepopa pasnosensoit xaerdarkm (Waksman, 1927). OcransHoe ko-
2HYECTBO YIIepofia BEIeIAETCA rAabHLIM 00pasoM B iopMe YIMCKACTOTH, KO-
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Topag B OnuTax BaxcMaHa E COTPYNHEKOB Y4YMTHIBANACH KOJMYeCTBEHHO.
B onmrax pasnoxeHEA nenmonesn miaeceaMm (Trichoderma m Penicillium)
fIpOMeKYTOTHBIe MPOXYKTE OTCYTCTBORAJM, W LGJLNIONE3a IEJMKOM IpeBpama-
Jlack B BEIIECTBO MEKPOGOB B yriaeKkuciaoTy. IIpu pasioeHNE HelT0Neis Kyilb-
TypaMu Gaxrepmit HaGmiofanock 06pasoBanMe HEKOTOPOro KOJTMYECTBA OpIAHH-
9eCKAX KACAOT H TyMHEHOHOZOOHEIX Beu(ecTs (reMHELeNTIONe3) B nuue GakTe-
paanbHOM causn b

Taxum o6pasoM, mccuefoBanns BakcMama mpuBOAAT K BMBOAY, 4T0 IpH
23po6HoM paaiioeHEHH IeJMONe3H Godblmafg 9acTh YIIepoAa BHIeIAeTcAd B
sefie CO;, ocranbHas 7e 7aCTh CHHTE3HpYeTCA MUKDPOGAME B BHIe a30THCTHIX
<COeIMHCHAH MHKPOGHO# CyGCTARIAM H TONLKO HeaHATHTONLHAS AOJIA ero NMpH-
XONETCA HA HPOMEKYTOYHEI® IMPONYKTHI B BHjie OPramHIeCKAX KUCHIOT ¥ TCMH-
We10Ne3, ABIAIOMUXCA, NO-BHIMMOMY, BHIeleHMAMA MAKpoGoB. CuHTesHpO-
BaHHKE BENIECTBA BMOCTE ¢ MPOMCIKYTOUNKIMA COONHHOHMAMM IOABEPraloTCA
JanbHeillieMy pa3io;KeHAI0 IIOf BIMAHWeM Gaxrepwil, akTMHOMENETOB, Prolo-
70a ¥ GecmosBoHounLix ¢ seifenenmeM CO. m NHs; nocnegmmit mu6o memons-
3yercA OPE HalMYun yIieBoioB, AuGo mpespamaerca B HNOs mpm ux orcyr-
CTBUH.

OnHako HeKoTOpas gacTh 06pa30BABIMXCA BeINeCTB YCTOAIUBA K Pasio-
KOHHIO W CIAYMHT MCTOUYHHKOM TyMycCa, 3HAYMTENHII0 PACTBOPUMOTO B IIEJOYH
& GoraToro azoToM.

Tax, nocie 0AHOTO AATENBHOTO ONMEITAa GBHUIO mOMY4YeHo n3 275 2 meaaroie-
3u 46,3 2 ocratka B BHRe TeMHO-Gypoit Macchl, 06BONAKUBABIIEH HOBEPXHOCTD
necyaHnx 9acTan. Ua sroro xoamgecrea 19,005 2 (1. e. 41,05%) pacreopHnoch
8 menoun (mocne npegBapHTEAbHON oGpaGoTkm Boso¥). IIpE moAKMCIEenMY CO-

,JIABO0H# KHCJIOTOit M3 PacTBOPA BLIAEJAMICA OCAOK ¢IYMHMHOBON KMCJIOTHI», KO-
TOpHIA TMoc/le KANAYeHUA, PHIABTPOBAEAA H OoTMHBAHAA Becwn 1,465 2, uto co-
crasaser 3,16% ot ofmeit MaccH ocraTka. dTa TyMEHOBAf KHCJIOTA cofiepiana
3,95% N. OpmospeMennoe onpefiesieHAe «IATHAHA» B OTASNLION HOPIUA OCTAT-
¥a faxo mmppy 4,5 2, T. e. OAMHAKOBYI C BOCOM «TYMHHOBOH KHCIOTHI®
(Waksman, 1927).

Hccnenosanua BakcMaHa NOATBEPAWIN M 3HATHTEIBHO PA3BHIM BHIBOMHI,
<flenauELe panbme TpPycOBEIM, 0 MHEHHI0O KOTOPOro Leiniole3a He ofpasyer
HemocpeJCTBeHHO TYMHEHOBCH KWMCIOTHI, OJHAKO MOMCT CHY/KATH KOCBEHHBIM
WCTOYHHKOM DocxenHeii GnarojapA o6pazoBaHEX MHKpOGHOTO Genka, KOTODLIi
TpH fanbHeiimeM pa3fioMKeHEAH JaeT HEKOTOpoe KOAMYOCTBO I'YMHHOBO KHCHAO-
TH 3a cueT apomatuyeckux amuiokuciaor (Tpycos, 1917) 2

Bumoas: Tpycoa m Baxcmana, HHble HA T TAIbHHX Ha-
{moneHEAX, NpoU3BefieHHEBIX B ofcTanoBKe, GAMBKOH K eCTeCTBEHHBIM YCIO-
DUAM PasNO’KEHHA ILe/UNONe3H B II0YBE, ONPOBENral0T NPEeKHWe BAIMANEI
(Myasnaepa, letmepa, Yaneka B Ap.) Ha Lexmoneay, KaK Ha TJIaBHHK MCTOY-
HHK IYMHEHOBBIX (M YJIBMAHOBBIX) BeIXecTB II0YBEHHOTO ryMyca.

Ecan, ognako, NpuENTL BO BIMMAanue, 9T0 CyMHEHOBAsA KHCIOTa, Kak Oymer
BHAHO laliee, COCTABJSACT TONBKO YACTh IIOMBOHHOrO TyMYca, B COCTaB KOTOPOrO
BXOIAT PAX APYTHEX FPYIH COeAMHEHMH — reMMIe/LIoNes, GelKOBHIX BENIOCTB
H T. A, TO CACAYET NPE3HATD, YTO MPOAYKTH HPeBPAIlleHHA LeJLI0Ne3sl NrPaoT
H3BECTHYIO PoJib B 00PA30BAHME IyMyca IIOYBHl B LEJIOM, ABIAACH HCTOYHHKOM
uEKkpofHOro GelKa W reMHENENLNONE3 (YACTHIO TANA IOJMYPOHUNOB), KOTOPhIe

! MinrepecHo oTMeTAT, UTO B ONKTe, Iie Cpefiolk Gm uMCTHE KBapmeBHl mecoK, Ha
BONI0 HPOMEKYTOYHHX TMPOAYKTOB IIp noch 24,1 2 yrnep no cf c 79,7 e
YTACpONa, CHHTE3MPOBAHHOIO D BHAC GAXTEPHATLULIX KICTOK; B APYroM OmMHITe ¢ TOH Ke
KyabTypoit Spirochaeta (Cytophaga), B KoTopoit cpepodi 6nna mousa, Ha A0a0 TpPOMe-
SYTOTHRX NPORYKTOB mpuxopunoch 111, e yrmepoga npm 846 ¢ B GakrepmaibEHX
KASTKAX.

2 B aTtom mpomecce, BO3MOKHO, MCpaldOT pPoih EHel pHle aKT B,
aine, mo Beiiep 3 61 bI0 JABATH OUrMeRTH Gxarofaps o6pasoBaHE0
xmnona H8 Genkos (Beijerinck, 1900).
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BXOZIAT B COCTAaB MEKPOGHEIX KJIETOK MIH BHJIAKNTCA B Buje Gakrepmansmol
CIH3H.

Bsume ysxe GELTO CKABAHO 0 CXORCTBE XUMAIECKOH IPHPONK TeMEIEANIONSS
THIA HOTHYPOHHJOB C NeKTHHOBHMH BeINeCTBAMH W OKCHIeammiesoit. Ha cmo~
COGHOCTH IIe/LIIONe3H NPeBPAMATHCA B OKCHIGLLIONE3y OCHOBAHEL BBI/LANH
Mapryccoma (Marcusson, 1925) o sEawATeNBHOM PONE ETIONO3BI B KAaeCTBO
HCTOYHHKA TYMEHOBEIX BOHIGCTB, TAK KaK BXOAAIINE B COCTAB OKCHI[RJLTIONE3H
YPOHOBEI® KOMIOHEHTH], 0 6T0 MHEHHIO, JIerKO IPeBPALIAIOTCA B TYMHHOBH6
BOIIECTBA A&)Ke NPH KEIATEHEA ¢ Bojoil. Baraagu Mapkyccora ocHoBEiBaloTCA
Ha XHMAIeCKOM M3YYeHHHE COCTaBa TOp(a, B3 KOTOPOro UM BHJeNGHH B 3HATH-
TeNBHOM KOJMYecTBe BelllecTBA THIA OKCHIle/LUONe3H; o6pasosanne mocmemHedt
H3 [eJII0Ne3kl, 10 aBTOPY, NPOHCXOJAT IIOX BIHAHMAEM BO3NYyXAa, cBeTa § BIaMK-
HOCTH, T. €. XMMHYeCKEM MyTeM. 3HageHHE 3TOr0 XMMHYECKOTO IPOIEecca OKHC-
NleHAA TENIONE3H II0 CPABHEHHI0 ¢ MUKPOGHONOrMYeCKUME HPOLECCAMH fB-
AeTCA COMHHTONBHEIM, UTO e KacaeTcs NPeANONOKeHHA O BO3MOMKHOCTH
Ipespantelnd NPOA3BOAHEIX YPOHOBHX KHCIOT B FYMAHOBHIe BEIXECTBA, TO OHO
He HCKINMEHO, OIHAKO MeXAHW3M STOr0 NpeBpAIIeHHA B OPHPONHEIX YCJIOBMAX
YOKA HO H3YY6H.

Pasaoscenue seMuyenniones u nexTunosvix eewpecre. Biarogapa Gompmio-
My pasHOOGpasHi0 reMHIeIL10Ne3, IPH ofmei ux cmocofHOCTE ropasgo Jerie
THAPONH3OBATLCA 110 CPABNENMIO ¢ LEIU0Ne30l, B PAaNoKeHAM WX yYacTBYeT
Gonwnloe ucino Makpoopranusmos. Mccnenosanua BakcMana m Tuma (Waks-
man, Diehm, 1929) moxazasm, 9ro memmit pax poAoB Hs Kiacca (HKOMEIETOB
(rpuGoB-Bogopocieif), HeCTIOCOGHEIX K PasiIosKeRAI0 NEIIMONeak], 061agaeT CIo-
coOHOCTHI0 Pa3iaraTh T¢ HIA HHBle FeMumesmonessl. Kpome nmecenei u axTa-
HOMHIETOB, B Pa3NoKeHNM reMHUIe/LII0es IPUHAMACT yIacTHe GOIBMOoe THCIO
aspobuLIX B aBadpobunix Gakrepumii. B wacTROCTH, asorycsosonmit asoTo6aK-
TP MOKET OTIACTHE HCIOTB30BATH T'eMHIeILII0Ne3H B KAYeCTBe MCTOTHAKA 9HEp-
ran (Waksman, 1931).

Pa3IAYEHNe FeMANeINIONE3H OKAa3HIBAIOTCA HEOJMHAKOBO YCTOHUHREIME K
PasioKeRmio. 3MayATeIbHAA YACTh NEHTO3aHOB M HOKOTOPHE reKCO3aHE pas-
sarasoTca GHICTpee, YeM NeJINIe3a, Hiu OPEGAMBATENLHO ¢ OXUHAKOBON CKO-
POCTBIO ¢ HOCJeAHelH, HAIPAMeD KCHIAH, HAXONAMMIACA B TECHOM COeMBCHHR
€ meaiioNie3oll B KIETOYHHX 0G0NOYKAX PACTHTeNbHBIX OCTaTKOB. [{pyrme e
TOMHI(eJLTIONe3H, HAPEMep FaJIaKTaH B 0CoGeHHo MONEYPOHHM, OKA3HIBAIOT-
ca Gonee ycroiiunpriMu. Tak KaK reMuIe/ii0/essl TAA FeKCO3aHOB H MOJAYPO-
HEfoB 00pasywTca B moyBe Grarofaps CHHTeTHYeCKOH NeATEAbHOCTH pasiHd-
HHxX MUKpoGoB (Eampamep, pasiaralIEX KIETYATKY), TO 3TOi ycToiYmBOCTEIO
HasBaHHLIX FeMHIIe/UNONe3 K AajJbHeilleMy pasioKeHMI0 00LACHAGTCA O0U6HB
HMHTepeCHLI (aKT, ycraHOBIGHHHIH pagoM Hccaemosatemeii (Eropos, 1912;
Norman, 1929; Waksman, Diehm, 19!2)9, @ Ap.), KOTOPHIE MMeeT GoxblIoe BHA-
9YeHHe ¢ TOUKH SPEHHUs cocTaBa ryMyca. OKashBaeTCA, 9TO Pa3ioKeHEe reMu-
Ile/uTi0Ne3, AAYIee BHAYANO 096Hb GEICTPO (GRICTpee IeMmonesk), CKopo ocaab-
JifeTcA, H B falbHeilieM CONep:KaHHe TeMULENTIONC3 OCTACTCA HOYTH HR
OfHOM YpOBHe, B TO BpeMs KaK IelToje3a MOMeT COBepIIeHHO HCIe3HYTb.
TloaToMy B cocTaBe IOYBeHHONO ryMyca m Topda Bceraa oGHADYKMBaeTCA MO~
BOJILHO 3HAYUTENLHOE KOAMYECTBO FeMHEIe/LTi0Ne3 JPA OTCYTCTBHY MIH rOpPasfio
MeHRIIEM cofiepskaHEu nexmoiesst (Pemesos, 1933; Waksman, Hutchings,
1935a, 19356).

Pasnokenne reMHALE/II0NC3 B MeKTHHOBEIX BOIIOCTB, TAK 3Ke KAK H IEJLIIO~
Zleakl, OTeBH/(HO, HAUMHaeTcA ¢ T'H/POJASa HOA BAHAHUEM COOTBOTCTBYIOIEX
9H3UM, BRIAEAACMbIX GaxTepnaME H NpmGaMH, ¢ 06pasoBaHHeM HEHTO3, TEKCOB,
¥ ypoHOBhiXx KHCHOT. IIeHTO3bI NerKo OKHECIAIOTCA B 43POGHHX YCIOBHAX IOR
BIEAREEM pasimuakx Gaxrepuii ¢ o6pasosarmem CO; pn HesHAYUTENLHOM KO-
JIU9ecTBe OPraHmdecKuX KucloT. CGpaxnpadue NEHTO3 PH AHAPOGHLIX YCJIO-
BHAX, 0COGEHHO IIpH KACHOH PeaKIEH, COMPOBOKAAETCA OGHILHEIM HAKOILIe-
HHEeM KHCIOT — MypPaBbLUHOM, YKCYCHOHK, MacinAHol, MON0OYHOH H SHTADHOMN.
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ABAOrHYAEM LPUNECCaM MOABEPraloTCH, MO-BETHMOMY, M TAKHe I'eKCOBH,
KaK MaHHO3a ¥ FaJaKTo3a.

Yro e KacaeTCA YPOHOBHIX KHMCIOT, To HX NPEBPAIICHUA HOKA He BIOXHS
acHK, B uacrHocTH, yKasaHHAA BHINe YCTOMYHBOCTH IPOMBBOMHEIX YPOHOBRIX
KHCJIOT HAXOJHTCA B IIPOTHBOPEYHH C TeM, 9TO IOKTHHOBHIE BeIIecTBa, COAep-
MaIIAe 3HAYMTENbHOe KONMIECTBO YPOHOBHIX KHCJOT, JETKO PasnaralnTcA Ioj
BINAHHeM DA3NHYHBIX MHMKPOOPTAHH: o X rpuboB, a’poGHHIX H
aHadpoGuEIX Gakrepmit (Waksman, 1032).

Hccnepopamna dpnmxa (Ehrlich, 1930) mnorasanE, aro mox BIWARHEM
(epMenTOB, CoflepHALMMXCA B TAKAAMACTA3e M3 IJIECHEBLIX IpEGOB, MEKTHHO-
BEIe BOH[ECTBA IIOCNEe0BaTeNbHO FHAPOIM3YIOTCA BIJOTH A0 IPOCTHLX CaxapoB
B MOHOTAJAKTYPOHOBOW KHCIOTHI, KoTopad HpE BhigeldeHun CO. MomeT mepe-
XOETL B IeHTO3y (apaGMHO3Y), a JIOCJAeAHAA, KaK y/Ke CKa3aHO, NerKo pas-
AaraeTcA Kak B a9POoGHLIX, TAK H aHAIPOGHHIX YCIOBHAX.

910 mpoTHBOpeYIHe OTYACTH MOXOT GHTH OGBACHEHO CHHTOTHIECKOH aes-
TeILHOCTHI0 MHKPOGOB, 00pasyloliux TeMHUNe/II0Ne3H TAUA IOJHYPOHHOB,
nprEdeM MaTepHANOM ANS 3TOTO CHHTe3a MOIYT CIHYMATL rexcosnl, C apyroit
€TOPOHE!, He HCKINTEHA BO3MOMHOCT H YHCTO XEMHEYECKHX (WM SH3EMATH-
YeCKHX) PeaKNHEit HOAMMEPH3ANHEE MOLOYPOHOBBIX KHCIOT IPH H3BECTHEIX YCIIO-
BHAX, ¢ 00pasoBaEAeM 0olee YCTOMUMBEIX COONUHEHHH, a Taxie o00pa3oBa-
HEA YCTOATIMBHIX KOMIUIEKCHHIX COeAMHeHAH ¢ APYTMME BeldecTBaMH (Hampud-
Mep, ¢ OpoAyKTaME pacmaja Genxos mo Trmy peaxmue Maitapa). Oror Bompoc
Tpeyer emme E3yIeHUA,

Pasaoxcenue auznuna. BoabmmECTBO MCCAefoBaTeNOl, 3AHAMABITAXCA MPA-
M0 HAR KOCBEHHO BOIPOCOM 0 CYAbGe JNHIHWHA PACTHTEJBHBIX OCTATKOB B NpH-
PORHHIX YCTOBHAX, IPEXOAAT K BHIBOAY O 3HATHTENLHON YCTOWYHABOCTH JATHHU-
Ha K PaslaraiomieMy NefiCTBEI0 MAKDPOOPraHH3MOB IO CpaBHeHMIO ¢ Golee ier-
KO pasnaralol{EMUCA Ie/lT0;1630H H TeMHIEIIONe3aMs (B YacTHOCTH, MOHTO-
saHaMi), DTOT BLIBOJI, B CBASH C NPHHNMAeMSIM NPHHIHINAJLHEIM OTIUYHOM
CTPOeHHA JETHAHA OT CTPOSHMA LE/UIONO3E, JIeMHT B OCHOBE JHTHUHHOI Teo-
PHE OpoHCXOAeHUA Topda, GYPEIX B KaMOBHEIX yrileif, ngennomeuoﬁ Oume-
pou m IIpagepom (Fischer, Schrader, 1921, 922, 1933), xoropas oxasana
HeCOMHeHHoe BANAHEE H Ha COBPEMEHHKI® B3IMAREI 0 IPOHCXOMICHHH TyMy-
ca B II09BaX.

Hexoropklc u3 3aNlUTHAKOB JUTHHHHOH TOOPHE (GopMyJMpYOT yKasaHHKIR
BHIBOJ fla’ke B Golee Kareropmieckoii dopme, oTpHmalomieit BooGmre BO3MOM-
HOCTh MHKPOGHOIOTHYECKOro pasiioiKeHHs JATHAHR B MEPTBHX PaCTATeNbHHX
ocrarkax (Cragmmkos, 1933).

B mosEOM IPOTHBOPEYRH ¢ 9THM B3MIANOM, ONHAKO, HAXONATCA TaKHe (Bax-
TH, KaK OYenb He3HATHTeAbHOe HAKOIJICHHE TyMyca (X MOYTH HOJHOE OTCYT-
CTBHe JOCHOX MOACTHJKH) B XOPOIIo 89PHPYeMEIX H HanGoiee MPOH3DONETENb-
BHX N0OYBAX HANIEX JecoB, H6CMOTPA Ha GOJBIIMe KONM4CCTBA JTHCHHHA B €XKe-
ropEoM omafe .

O BO3MOKEOCTH 3HAYMTENHLHOTO PA3JNOMKEHUA JMIHHHA IIPH M3BECTHHIX
YCUOBHAX CBHAETEABCTBYIOT H HMeIOI[UeCH B HACTOSINE® BPeMs NaHHEE BKC-
NepEMEeHTAJIBEBIX HCCIe[0BAHMIL.

Mayuenue BoIpoca 0 PABNOKEHEM JMIHHHA IOX BIHAHMEM MUKDOOPraHH3-
MoB HaTANKABAOTCA Ha PAA 3aTPYAHEHHI(, IPHIMEAMU KOTOPHIX ABIAIOTCA, BO-
TepBHIX, HEBOBMOMKHOCTb IIONYYeHHA NPENapaToB HeH3MEHOHHOTO HPHPOXHOTO

1 Tag, no samex gasusrM (Twopum, 1935), B mox! ol y oow-
B6 TOX COCHOBO-eossIM JdecoM I Gommrera B Jlucume (mox Jlemmmrpasiom) obmumit samac
ryMyca BO BCeX ropn3oETax Geix paser 100 r/ze, OpEYEM TOJNLKO OKOXO NONOBHHH €ro
npUXopui0Cch Ha NOIIO P X Ty X E; BB KO
IpHUXOf| JMPHAHA OpE 4—5 T omaja fowxen cocrasats 1,2—1,5 7/za. Ecam 0Ll JODYCTHTH,

9TO JAHTEAH HO Paspy a P B Iy RECIOTH, To AaA ofpa-
XCA B MOTBO Ty X norpeGoBanca G 09eHH KO-
porkmii cpok B 30—40 Jet, priit HE MAJEIM [0 CPaBHeHHW C B0O3~

PacToM moYBHL.
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JWTHHHA IS WOCTAIIOBKA OMHITOB MOJOGHO TOMY, KaK 3TO TpOAENAHO ¢ Mel-
JI0Ne30it, M, BO-BTOPHX, REHANEKHOCTh MOTOOB KOJMIeCTBERHOTO ONPEACHCHAs
JIMTHAHA B HPOAYKTAX PA3NOMeHUS NPU NIPAMEHEHNH B KA16CTBe 0GHEKTOB H3Y-
IeHHs eCTECTBOHHLIX JUTHHHCofep:Kamux Marepnanos (Norman, 1935). Onete
THl 110 pa3NOMKeHM:0 NpPemapaTop JIMTHUHA, MOJYIeHHHX N0 Buasmrertepy,
Ranm oTpunaTelbHble PeaYJLTATH: MHKPOOPraHW3MM HA STHX HpenapaTax He
passmsanuck (Schrader, 1924; Wehmer, 1915; 1925), a mpmGasxa muranma
BribmrerTepa X MoYBe He BHISLIBATA yBelXnyennsa seiensaiouteircs COx (Waks-
man, 1926). «Ilenoanoii» nmnuym B ombirax Ipuwcreiiva u Dynca (Prings-
heim, Fuchs, 1923), a tamke Baxcmana oSHapysKunaX CIIOCOGHOCTD K BHA-
MHTEIBHOMY PasJio:KeHul0, 0coGeHHo B Hayane onbra. OfHaKo aTa cOCOGHOCTS,
no Bakemany, foikHa GHTH OTIECEHA K FeMMLEITIONE3aM, CONEP/KAIIEMCA B
3HAYMTeNHHOM KOJIMIeCTBE B IPENAPATAX IMEJOUHBIX JIHTHAHOB.

O cpapRUTeNBNO YCTOHYMBOCTH TMPHEPOJHOTO JUFHEHA IPH Pa3lOKeHHH
PACTHTENHHLIX OCTATKOB MMcercA paj ykasaumit Pose, JImcce (Rose, Liesse,
1917) u gpyrux mccnemoBarerneil.

OKcnepHMeHTaNbHLe Mcclaefosanus Bpes m Jmmpuioca (Bray, Andrews,
1924), a raxsxe @umunca (Phillips, 1930; Phillips, Weihe, Smith, 1930) mag
PasiiosReHENeM ApeBeCHHH THCTHIME KYThTYDaMH HEKOTOphIX GaKTepHit H rpm-
GoB moka3ainy, 9T0 Heai0Je3a GLICTPO pasidaraeTcd, TOria KAK JIATHEH OCTAeT-
¢l OPAKTNYeCKN HeTPORYTHIM. OfHako Ghuio GBI HempaBHIBHHIM W3 STHX pe-
8YNLTATOB AeNaTh OOUIMH BHBOX 0 HECHOCOGHOCTH JHIHMHA K PABJIOKEHWMIO,
BBHAY He3HAYMTENBAOr0 9YACAA HMCHBITAHHBIX YACTHIX KYJABTYp MHKpooOpra-
HHE3MOB.

Mrorouncnentbie JaHRLIE 0 CPABIUTENHHOE YCTONYMBOCTH JMTHHHA npa
PAa3I0KEeHAE PACTHTENLHBLIX OCTATKOB B OKCH@PHMOHTANBHEIX YCIOBHAX HOMY-
uenrl BaxkcMamoM ¢ corpyuuurams (Waksman, 1926; Waksman, Gerretsen,
1931; Waksman, Stevens, 1928, 1929; Waksman, Tenney, 1927, 1928, 1929,
1930). O6uiuit BHIBOX, KOTODHI# HCIACT HA OCHOBAaHUM WX BakcMaH, Moser
Gute cdopMynupoBaH CregylomEM ofpasoM. Jluraus ABnserca HanGolee
YCTOHYMBRIM COeJMHEHYMEM IPOTHB paajiaraminero AeMcTBHSA raaBHbIX TIpymn
MHMKPOOPraHE3MOB, 0COGEHHO B aHA3POGHKIX YCHOBHAX, TAK KAK NPH 3TOM ak-
THBHOCTh TPHGOB M aKTHHOMHUIeTOB paBHa Hymio. ITpm aspo6BHX ycroBmAX
JUTHUH Pa3faraercsd, HO MeAJenIee, TeM Hemuionesa. Ha pasiomente Jaranra
OKaahiBAIOT Takke BIAAAHAE COCTAB PA3JATAOMErocs MaTepHaza W TeMIepa-

a.

Tak, B aHa9pOGHKX YCNOBMAX JWIHHMH JIOLEPHL He oGHADY/RAN pasiore-
AR, a TUTAYH creGaeil KykypysH pasnoxnnca (B Tevenwe 500 gmeii) ma 30%
(Waksman a. Tenney, 1929, 1930).

Ipr reMneparype 37° pasiosKeHHe JMrUHHA B a3POGHEIX YCJOBHAX Ipomc-
XOAMT ROBOIBHO GHICTPO — B HeBATH MecAmes ucuesaer 50—60%, Torma Kak
upy 7° AArHuH coxpaHserca mourH uneruxom (Waksman a. Gerretsen, 1931).

Ipuposa MUKPOOPraHW3MOB, PABNATAIOIAX JHTHHH, €ImC MaJo BLIACHeHA.
OHepruynne paspyIIHTe]M IMTHAHA — HEKOTOPHe TIpubHl H3 Kiacca Gasm-
apansarx (Basidiomycetes). B 3aBucuMOCTH OT HIPEPOAN yYacTBYIOIUX B
pa3iosieHHH MAKPOOPraHM3MOB pPasioykeHHe JHTHUIIA MOKET NPOHCXONHTH C
E‘aadn-moﬁ 6uicrporoii. Hanpamep, ®a:wk (Falck, 1927, 1928, 1930, 1931;

alck w Haag, 1927) pasmuvaer gBa THRa MAKPOG UIeCKHX TP
PasuoeHus APEBOCHBIX OCTATKOB B JeCHBIX IIOIBAX — jECTPYKOMIO, XapaKTe-
PUBYIOMYIOCA PasioKeHHeM LelII0Ne3bl W MeHTOBAHOD M COXPaHeHHEM JIAr-
HMHA, 1 KOPPOBHIO, IPA KOTOPOi NPOMCXONAT Pasio/KeHHe LENTII63H BMecTe
¢ MUTHUHOM, IpHYeM DOCIEAHMI HIOTAA pasiaraeTcs Jaxe GuicTpee IeJIIONe-
si, K umcay rpuGoB, BLI3LIBAIOIEX KOpP HOC pa He, OTHOCHTCH
Agaricus nebularis, pacnpocTpaHeHHB# B JACTBEHHLIX H CMEIAHHEIX Jecax
(Falck, 1930). IpmMepoM Takoro ciydas ABIAITCA, NO-BHIUMOMY, CKOILIe-
mis ruwgoro jcpesa «Palo podrido» B secax IOwkmoro Ymmm, xoropuie comep-
sxanm 84% menntonesn u 3,39% mexrosamoB. It YHHO® P HO
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APEBECHHEI, CONPOBOMAAKINeECA pPaspylmeHWeM IHUFHMHA, BLIBHIBAGTCH ILIEC-
ueBuM rpréroM Mucor chlamydosporus racemosus (Crassa, 1932). Bakcmar
(Waksman, Allen, 1932; Waksman, Nissen, 1932) mame:, yTo MaMIRELOR
(Agaricus campestris) pasjaraer B IepBYH OYepenh JMIHHE ¥ NPOTeMHW H
TONBKO B HE3HAYMTEIILHOI CTeNeHH reMANe/LII0NesY U NeLLoIesy.

Kpome rpn6HO# Kopposum, B IpApoNe CYMICTBYeT M GakTepHaibHas Kop-
POBHA, OPAE KOTOPOil TaKKe NMPOMCXOAMT yMeHLINenWe JHUrlMHA, XOTA U He B
TaKoif cr , Kak npu Kopposuu rpubamu (Falck, 1928).

W3 a7ux upimepos, BO BCAKOM CIydae, MOKHO cHelaTh BHBOX, 4TO B NOY-
BaX, IICCOMHCHHO, HMeOTCsI PAA crenudMIecKAX MUKPOOPraHEaMOB, 001a/ai0-
UMX CHOCOGHOCTHIO PasiaraTh JUrHEE HADAAY ¢ Le/UIONe30i B IeMUIeNIoNe-
BaMM HIH 1a:Ke HHT@HCHBHE® MOCTEAHNX.

V6ennrensnoe [OKA3ATCALCTBO B IOJb3Y TOTO BEIBOAA — omblTH Dmummn-
ca, Beiixe m Cmnra (Phillips, Weihe, Smith, 1930) man pasnoxenmem JUraEm-
COMOPKAINAX MATEPHANOB NPH 3apaKeHWH WX IIOYBEHHOH BLITAKKOI B a3pol-
HHX YCHOBHAX IPA HOHTPAILIOH peaKOWM. OTH ONEITH, NPOROTKABIIAECH
CPABBUTENLHO KOPOTKHIl cpoK (1—2 MecAma), oGHAPYKMIM SHAYNTEALHOE Pas-
J0KeHEe JHTHWHA, NPHYCM B HEKOTOPHX CAYYadAX fake Gosnee sHaUATENHHOE
110 CPABHEHHIO ¢ TENTO3aHAMY K HelLmone3oi (Tabm. 2).

Ta6anxga 2

p p npa rymmd

uEE B Teuenue 65 Rueii, % moTepH ApE pasno:xendn *
Marepuan ll.e.w.r: nesa | JIHTHHH
Cre6m KYKYPY3Hl . o . . . « « « .| 43 50,3 | 29,0
Opcaras mena .. c e 15:4 35,3 9,3
TIoYaTKE KYKYPYSH « « « « « « &+ 35,8 34,5 | 45,1
TmwenAYHEAA COMOMA .+ o « - + o+ « « 81,441 39,9 | 34,3

* Iasaauva K TaGawmam 2—9, 11, 16—23 manu maMn. (Ped.).

OnnoBpeMeHHO ¢ 3TEM ONHITH HA3BAHHEIX aBTOPOB 0GHAPY’KMIM, ITO pas-
J10)K6HHe JIUTHMEA TIPOACXOAUT ¢ Pa3NMIHO| CKOPOCTHIO B SABECHMOCTH OT NpPH-
POABI PaaNaraioIerocs MaTepHaya.

Mo Hopmany (Norman, 1935), samerHoe yMeHbmIeHMe JHTHARA HaGmo-
JlaeTcs yiKe 4epes IIeCTs — BOCeMb He;eNb OMBITA; 32 TOA IIOTepA, NpH aspob-
HOM Pa3JIoKeHUA OBCAHOU CONOMEL, fHocturana 40—50%.

enanHo Xan-Jleexo (1936) ycramoBEX mETepecHLI (paKT, 9TO pasmome-
BHe JMMIMHA 3aBACHT OT PEaKNHH CPejHl; MPH HeHTpaihHOM | MeJ0IHOH peax-
THM JIATHAH PAasiaraicA Mefielliee LeJnoNe3bl, TOrAa KaK IPH KuCIo# peax-
amun (pH 4,5), HaoGopor, GricTpee nocieHe.

HeobxonuMo oTMeTHTH, YTo MOYTHM BO BCEX YNOMAHYTHIX paGoTax o ®Kc-
TMepUMEHTANEHOMY M3YYCHHIO IIPOLECCOB PA3lIOKCHBA JATHWHA IOJ BIMSHHOM
MEKDPOOPTaH¥3MOB ONPE/ieIeHAe 0CTATOYHOTO JMTHEHA IPOH3BOAMIOCH METONOM
Buasmrerrepa miz Henura (B pasnmumsix BEfomsMeneHusx). Ciemoparems-
30, K HeN3MeHEeHHOMY JIATIIMHY NPUIHCIAINCE (B 3HauATeNRHOK Mepe) H obpa-

- SYIOIEecA IPH Pas3IoKeHHH IYMHHOBLIO BeIECTBA.

Wccnepopamaa Tpocckonda (Grosskopf, 1926; 1928, 1929, 1932), xoro-
Pulit MapAAy ¢ ompexejieHMeM IATAMHa M0 BEIBmTerTepy YYMTHIBAN TaKiKe
copepaHMe B HeM IYMAHOBEIX BemiecTB, NPHEMeNss aneTua-GpoMmp, mokasa-
I, UTO MO Mepe PasNOKEHHs Cofep:kaline Hem3MeHeAHOro JIMIHWHa yOmBaer
3Havajie OHICTpEe, a 3aTEM IIOYTH NapPALIENBHO C yOHIBAHMOM ILelTIONesH, T0-
fla KaK cojepaHue TYMHHOBHIX BENIeCTB BO3PACTaeT.

B radectBe 06BEKTOB AJA N3YYEHHA NOCHONOBATENBHHX CTA/Hi pasiome-
musa Tpoccrond BBAM eA0BYI0 XBOIO, BePXHKiL CJION CI0BO# MOACTHAKE (Streu),
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3aTeM NONYpaslIoKHBIIANCA cpepmmi ciaoit (Moder) m mERERmIT ryMudumzpo-
BaHHEI CHIOM; KpoMe TOro, B KadecTBe nmeimn cramull ryMmduranze
GElM B3ATH Topd JecHoro Goaora u Gypsit yrox

l'lo:ly'lexnue T'poccxondom (Grosskopf 1926 1929) pesyasraTir npuBee
JeHEt B Ta6a. 3.

Ta6arma 3
Cocras of pasior %
Pamopuuuo
Pac- | Pac- [ Pac. Tymn- NH, rymn
TBOpH | TBOpH-| TROpH- | IlemTo-| Ilen- | JInr- | HOBme HOBbE
Marepuax Mie B | Mue B| Mue B | damu HuH | Bemte- | KmcmoTH,
3dupe | can BOJle C¢TBa | OT ryMMHOBHIX
selecTs
Cpemas XBoH . . . 7,5 | 14,2 | 22,5 | 10,4 | 26,3 (37,6 | O 0
Bepxanii cnoi noucnumn 49| 76| 2,41 88121,0122,01 29,3 12,8
Cpenanu  » » 38| 6,2 1,2 | 6,0(19,5/20,8] 39,1 23,6
WKARE » » 3,4 29| 04| 3,3144,0(14,2| 41,6 100,0
Topd necroro Goxota 44 5,5| 0,1 |31,0| 2,4| 9,1 59,6 62,4
Bypwit yroas . . . . .| 46| 6,4| 0,8} 0,1| 0,0| 3,2| 98,3 33,9

W3 atex mamAnx 'pocckond menaer BHDOJ, 4TO TYMHHOBHIC BelecTsa 00-
PasylTcA 3a cYeT JHrHAHA, TAaK KaK YBeNMUCHue CONEPIKANHA HX uAeT B 06-
PATHOM OTHONmIGHAM K YMEHBIIGHHIO CofepKaHAA JurHuHa. Llewmonesa mo
Mepe pa3iOKeHHA IpeBpaIiaeTcA B TeMHEIE avopdmblii mpOAYKT, KoTOpLUE
MOKHO HabNIZaTh I04 MMKDOCKONOM M KOTOPHIA IoJy4aercs NpH Ompefele-
HEE nenmwnesk Mo Kpocey u BuseRy, HO 3TOT ¢TyMOMMHLIA» IPOXYKT OTiM-
YaeTCA OT HACTOAIIUX TYMHHOBBHIX DBGIIECTB CHOCOGHOCTHIO THAPONM30BATHCA
B 42% HCI ¢ o6pasoamuem caxapa. K coxanenmio, I'pocexond me ompenonsn
23oTa, MOaTOMY B ero paGoTe 0CTan0Ch HEH3BECTHRIM, KaKyK 4acThb TyMUHO-
BEIX BEIECTB MOMKHO CYMTATH NPOM3BOAHOMA NUTHHHA M KaKas 4acTh NPAXOAMT-
¢ Ha JONX0 asOTHCTHIX COefHHEHMH, B 06pPasoBaBMH KOTOPHIX, HECOMIIeHHO,
NpYHALA y4acTHe TPAGH u GaKTepHu.

Tlepexon AurAMAA NPE aPOGHBIX YCIOBHAX PABIOMKEHUs B IYMHHOBHe Be-
njecTBa (HIA B FYMMHOBYIO KHCJOTY ) Hal NCA PAJOM rexeit (Tpy-,
cos, 1917; Wehmer, 1925; Kiirschner, 1927, u gp.), KoTopsle OAHOBPEMEHHO
yc'raaoslum OTCyTCTBUE oﬁpaaonanuﬂ 9TUX BEIIECTB HPH PA3NOMKeHEHM LONTI0-
aessl. K BRIBORy 0 ToM, uTO oﬁpaaosalme TEMHBIX ryuunosux BeujecTs IpPOHC-
XOAAT OT N3MeHeHAA JHTHAHA, a He el H I )B, IPUIILTA TaKKe
Ao Tya m Ilagzx (Du Toit, Page, 1930, 1932). Conom-annna BEMYANY TYMU-
¢uKanur (Ha OCHOBAHHM KOJNOPUMETPHIECKHX ONPEHeNeHHii) C MPOLOHTOM II0-
TepH JHTHAHA, HOJONE3L H IOHT03aHOB NPE PAa3oKeHHH, OHM HAMLIA, 9TO
9Ta BeJHYMHA HAaXOZHTCA B ROBOJNLHO LHOCTOANHOM COOTHOMIEHWH C HPOLEHTOM
uUoTepH IETHEHa (B cpepmeM, kax 1:2,5), Torza Kak COOTHOIIEHHe ¢ Pasio-
JREBIIeIHCA IEMONC30H H INeHTO3aHAMH KoaeGalocs B 09eHL JUHPOKAX IIpe-
nexax. B omsiTax ¢ mpemapaTaME OTAEIBHEIX BellecTs ryMuapuxamms Habropa-
Jach TOABKO B ClIydae JMrHMHA U NPUTOM B ONMHAKOBOM CTemeHH KaK NpH 3a-
PasKeHHE NOYBeHHOH MWKPOHMOPOi, TAK H B CTEPHABHBIX YCIOBHAK.

TaxkuM o6pasoM, HAPAAY ¢ GolMee AMAM MEHEE 3AMETHH M
pasuioskeHmeM JNIMTHEHHAa B ad3POGHHX YCIHOBHAX, 0CTAal-
m{afica 9acTh ero NOXBepPraeTCA H3MeHEHHAM, BeAYINHEM
K 06pa3oBaEEI0 TYMUHOBHX BEeU[CCTB.

B oTnHYHe 0T pasmoMeEMA JWTHMHA, BHIBLIBAEMOTO MHKPOOPTaHH3MAMH,
ryMEQHKALUA JATHUEA ABIAeTCH, IO-BEANMOMY, XHMHYeCKAM IPOLECCOM,
B KOTOPOM JAeATeNbHOCTs MHKPOOPraHW3MOB MIPAeT TONLKO KOCBEHHYI0 DOIb.
QOfmee HanpaBieHAe IpoLecca HSMeHeHHs JMIHMHA NPH ero NPeBPAieHEE B
TYMHEHOBHe BOIECTBA, NCXOAA H3 JMEMEHTAPHOr0 COCTAaBa M 3MIAPAIECKEX
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popMyT THTHEHA H TYMEHOBOK KHUCIOTHI, CIefyeT 0XapaKTepH30BATh, KAk OKEC-
JleHne ¥ fierAapaTaneo (Bapamruu, 1930). Ilpuass gus JMrAEMHA 9MIHEpHIe-
cry0 dopmyny Opefinendepra (Freudenberg u. Durr, 1932) — CioH110s, a ana
rymmHOBo# KmcaoTs opMyny [dermepa (Detmer, 1871) — CeoHsiOyr (mum
Dyxca — Fuchs, 1930 — CgHs2030), AerKo BEAETS, 4TO AMTHEH OTIMIAETCH OT
CYMHHOBOH KHCIOTH 3HQYNTeABHO MeHBIINM COJeP/KAHHOM KACIOPORa H Golee
BHICOKHM CofiepyKallHeM BOAOPORa:

murEmR (CioH110s) X 6 = CgoHesO1s
rymmoBas Kucnora — CeoHseO2r.

«CregoBaTelibHO, IepeXoy THrHWEA B FYMHHOBYIO KHCJIOTY MOYM<eT GHTH cxeMa-
THYeCKE H306pasKeH CIeYIOmuM ypapHeHAEM:

CeoHgeO18 + 150 = CgoHs4027 + 6H20.

ByAyYr OKHCIHTONbHKM IpONECCOM, IyMHHKAIMA INTHEHA, OYeBH/IHO,
$O3MOHA TOALKO IPH AOCTYIe KACIOPOAA; BeChMa BEPOATHO, YTO B 3TOM IPO-
Zecce MPUHEMAIOT yIacTHe OKUCIATENbHBIe BHBHME, B aHaspoGHHIX ycaoBMAX
IIPE KECHOH (1 o HeliTpanbHOM) peaxnuy JHIHAH HOITH HE ASMEHAETCS, a mpH
NIeT0YHOM PeakUME OpeBpalaeTcA B HemMayueHHLe emie HPOZYKTH BOCCTAHOB-
nenns (Fuchs, 1931). Ognaro A7a coXpaHeHWs M HaKOINelNMs IYMUHOBHIX Be-
fIjecTB HeoOXOAMMEL e YCIOBHA 3aTPYAHOHHON A9PANHH, TaK KaK B adpoGHAIX
YCNOBHAX H HA CBETY TYMHHOBEI® KHCJOTHL IIOiBEPraloTcs NAAbHeMIIEM Hpo-
meccaM OKmeacHEA u pasnokenns (Pmrmmmosa, 1931; Fuchs, 1926).

'yMuQAKaDMA JUTHWHA, BEIPAXKAIOMAACA ¢ BOemuled CTOPOHEL IIOTeMHe-
HHEeM M yBeAmdeHHEM PacTBOPHMOCTH B I[EJ0YaX, SABHCHT OT PAAA YCIOBHI,
Kak 9To Gbino AOBONLIIO MOAPOGIO BEIACHeHo emle MccilefosaHEAME Tpycosa
{Tpycos, 1917).

OnEnM M3 Ba/KEHX PaKToPoB ryMH(EKanME JATHEHA, 0 TPycoBy, ABIAGT-
€A OPHCYTCTBHe aMMMAKa, MCTOYHHK KOTOPOro B NpHEpofie — GexxoBsle Beme-
CTBa PAaCTHTEXLHEIX OCTATKOB ¥ TpHGHOIN Mumemii, IloaToMy mpm Hanmmm B
pasnaraoneMcs MaTepualie 3HAYHTEALHOrO KONHYECTBa GeAKOB TyMEQHMKAIUA
JHTHEHA OPOHCXOAUT HecpaBHeHHO GLICTpee, Torma Kak ApeBecHBa Ge3 Gemkxo-
BHIX BeIIECTB MOABEPraeTcs TOAbKO MeAleRHoMY moGypenmio, Takoe e Bimsa-
diMe OKasbIBaeT M IIeHKa rpuGHOTO MEIeNHs, PEACTBEHHO IO poik
JMrHUE ryMEQUIUEPYeTCA, 0Y6BUAHO, IO BARAHNOM aMMEaKa, HOTYJaroIlerocs
TIpA pa3IoKeHHH OTMepIUX JacTell MUIlenHsa, Toraa Kax Gonee rayGoKHe CIOR
ApeBecHHbl He 0GHAPYKHBAIOT ryMEQRKanud. BauaxHme aMMEAKA, MO-BEAEMO-
MY, CBOANTCA K YCKOPEHHIO ITPOIECCOB OKHMCTOHHS apoMaTEYeCKAX TPYINI JIAT-
auna, AAIONUX COeAMNIeHHs TyMEHOBOro xapakrepa, OHo HaGmiofaercs m Ges
YyYacTMA MUKDOOPTAHH3MOB NPH /elicTBME HA NPeBeCHHY aMMUAKa, & TAKHKe
AIpyTHX Iiesodeii, HAMPEMeEp YINEeKUCJoro aTpus, a OTYACTH Aa)Ke H YIJeKnc-
Joro KamemusdA. Jlanee, ryMuuUKanus AMIHWHAQ CHIABHO 3aBUCHT OT adpamum;
B aHa3POGHNIX YCIOBHUAX [peBecHHa HOUTH He Gypena, Torga KaK Ha BO3XyXe
8a ToT ’Xe CPOK NPHAANA TeMHO-GYpyIo oxpacky. Ogmako ecis B ryMEuxanmm
NPUHEMMAIOT YYaCTHC LeJOUH, TO a3PalMsa He MUrpaeT 3aMeTHOH POJM, TAK KAk
oT npubaBieHNs aMMHEaKa Aa)e HaXOAMBINAACH WOK BOMOHl HPeBeCHHa CHIBHO
Gypena. Orciona TpycoB NpUXOAET K 3aKMOYEHHIO, 9TO €CIH B IPHPORS HapsA-
Ay ¢ ApesecuHOl PaanaraiTcA Gexkd, Npw FHHEHHN KOTOPHX ofpasyercs aM-
MUaX, TO AJA OpeBpaIieBMsA TUrHAHA B TYMYC XOPOMAMR KOCTYI BO3LYyXa He o6a-
sartencH. IJo moBOJY 3TOr0 BEIBOJA, OJHAKO, MOJKHO 3aMeTHTb, YTO YCJIOBHA
omurroB Tpycosa He GBUIH CTPOro AHABPOGHEIME.

Omura TpycoBa Talie BLIACHANE 3maYeRWe TOMIOPATYPH: HoGypermne
NpeBecHNL GLicTPo NacTymalo IpU TeMmeparype 37°, Torga Kak IPH TeMmepa-
Type 8° omo uposABIATOCh 09eHL MeanenHo, Takoi se BHBOX MOMKHO cHeIaTh H
&3 paGorst BakcMana u 'epercena (Waksman, Gerretsen, 1931).
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Busonu TpycoBa B OTHOImIeHNM BIMAHHA GeNKOREIX BemecTs Ha rymada-
KaIHIo JMIHUWHA HAXOAAT ceGe MOATBep:KJenHe B YMOMAUYTOi Bhiure paGore
o Tya u Iamxa, Mo HaGmOfCHMAM KOTOPHIX HamGolec 3HAYHTENBHAA TyMH-
¢uraua mabmomanach NPE PazioKeHUA KIGBEPHOTO CEHA, TOTAa KaK COCHO-
BHI® ONIMJKH JAJM 09eHb He3HAUNTENbHYI0 BeJIMIHHY rymadukamun Habmone-
s TpycoBa B OTHOMIGHHH BIMAHHA INeNOTeil MOATBEPKAAOTCA NAHHLIMK
llIpanepa 06 okmclenMy JATRNHA HA BOJAYXe B TYMHHOBYIO KECIOTY IDH Aeit-
cTBEH pacrBopa mienoan (Schrader, 1922), a B oTHOIIeHAM BIMAHMA YINOKHC-
JOro KaNbl{MsA — MHOTOTHCIEHILIME omniTaMn BaxcMana (u corpyAEHKob),
TaK KaK 9TH ONKITH, NpUBeJmAe K BHIBOAY 06 OTHOCHTONbHOIH YCTOHIABOCTH
JAMTHUEAQ B O PONH ero B 00PABOBAHMYM YMHHOBHIX BeHIeCTB (JIMIHEHO-TIPOTOR-
HOBOro KOMIUIeKca, no BaxcMany), n momaeismiomeM GonblummcTBe cirydgaeB
TPOBOAEIACH IIPH BHECCHNH YIIOKHCIOr0 KaJbIuA (4aCTO B 3HAYATENbHBIX KO-
JIA9ECTBAX).

Ilpu ryMAuKanAE THTHEHA NPOHCXOZRT YMEHHNICHAS COAEPIKAMHUA MOTOK-
CHIBHHX ¥ HAKONJeHHEe (eHONLHEIX U KAPGOKCHIBHBIX TPYII, UTO 06YCIOBIH-
BaeT KHCJIEI Xapakrep 00pasylomEXCA TYMHEHEOBBIX BeUICCTB M JIETKYI0 PACTBO-
pumocts mx B mexoyax (Fischer, Schrader, 1921, 1922, 1933; Fuchs, 1926;
1931; Waksman, Smith, 1934) Ilepexon nuranma B ryMHHOBYIO KHCIOTY CO-
BepiuraercAd ¢ ofpasoBammeM HPOMEKYTOUHHIX COeAMHEHNi, MMeOLIUX MeHee
OKHCNeHHEIH XapaKTep N0 CPABHEHHIO ¢ FyMWHORBON KHCIOTON; K TAKHAM Ilepe-
XOJAHEIM COeMHEHMAM OTHOCHT JIATHMHOBHE KHCJOTBL, JErKO DACTBOPHMEI®
(B OTAHYMe OT JMIAMNA) B INEJOYH, HO CXOXHBEI® ¢ JUTHHHOM IO COA@PIKAHHI
weroxcana (Brandl, 1928). Pag asTopos npemionaraior, 910 06padoBaEmIo ry-
MHHOBOJ KHCJOTH H3 JHTHAHA NPENUIeCTBYeT Pacuaj AAIIEEHOT0 KOMOJIOKCX
¢ oGpasoBanneM Gomee moABRKHBIX coegmHeHuM — Vorstufen mo Maiibansny
(Maiwald, 1931), o6napalomuX HAKIONHOCTHIO K arperamvi o yILIOTHEIHIO
(Dragunow, 1935). 9o npeanoxosKeHne ABAASTCA BEPOATHHIM, MCXOAA H3 Aa-
paKrepa CTPYKTYDHOj CBASH JMCHHHA ¢ meamoiesom mo (PpevinenGepry, Tax
Kaxk OHO O0BACHAET BOBMOKHOCTH PAslNOKeHHA LeJII0Nesh, (PEGPHILIN KoTo-
poit oRpy)KeHHt JuraEHOM. Mexanuam aroro mpomecca Iepexola IHIHEHA B
TOABIKHKE COeEHENHd, 0THAKO, TI0KA COBePIIEeHHO He H3ydeH. TouHo Tax ke
TIOKa HeM3BeCTHO, HMeeT JXd MeCTO HeNOCPeACTBeHHOe YIJIOTHeHHe JHIHHHA C
OJHOBpEMOHHEIM OKHCICHHEM K IOPEXOJoM, MOMKeT GLITh, B HepacTBOpHMHIE
B HI@N04M FYMHHOBEIE BeIllecTBA (IIMNHOTYMHUHH)

Pasaonenue npowux 6esasorucrvir coedumenur Pasinomenme yrie-
BOKOB, He BXOQAMMAX B COCTAD KICTOYHHX 060M0YeK ITH
YTIIeBOAKL DPHKATCA B PACTUTENBHBIX OCTATKAX B 3HAYATONLHO MEHBUINX KO-
JNMYecTBAX, IOM LENII0Ne3a WAH TeMAmemwtoxeasl Ilonajanm B IOTBY, OHR
GBICTPO MOXBEPraioTCsA PAsIOMCHMIO NOJ BIMAHAEM DPABIMYHEIX MAKPOOPraHU3-
MOB Kak B a3POGHEIX, TaK W aHADPOGHEIX YCIOBAAX ¢ 06pazoBaHHEM YIICKHC-
JIOTH M pa3iMYHBIX opraHmieckux kucior Taxk, B aspoOubix ycnoBHAX miec-
uesle rpm6E OKMCHAIOT Caxapa C o6pasoBaHEeM AHTAPHOH, (yymapoBoii, mm-
MOMHOI!, I[aBeJIeBO KMCIOTHI, APOAUKeBLe IPHOKA B 0TYACTH MYKODOBHIE TIIe-
ceHn cOpasKUBAIOT caxapa ¢ 06pasOBAHNCM CITWPTA, KOTOPHIL YKCYCHOKHCIHBIMt
GaKTCpHAMA OKHCIACTCA B YKCYCHYIO KAciory Ilpm anaspoGHLIX YCTOBHAX ca-~
Xapa IIOABEPraloTCs MaCAANOKACIOMY GpoieHHI0 ¢ 0Gpa3oBaHMeM MACHANOH K
YKCYCHO# KHCIOT, MeTaHa I noxopoiia Tesm e caMbiM IpoIleccaM pasiioe-
HMA NOABEPraloTCA M OJECAXAPUALI THNa KPaxMaja, TaK KaK 110 BIMAHHEM
SH3MM, BRIJEIACMHX DPA3JIMIHEIMA MHEKPOGaMH, ocoGeHHO IJTeceHAMH, IPOHC-
XO[MT GHICTPHIA TUAPOIU3 UX ¢ 0GpasoBanKeM caxapos

OGpazyoImaeca OpH Pa3ioKeHHH CaXapoB U GIMIKUX K HEM COGJMHEHHir
(nampEMep, CIEpPTa MaHHATA) OPTAaHHUECKWEe KMCHAOTHl CIYyMKAaT aHep-
reTHUECKUM MaTePHAIOM 1A MHOTHX CampoduTHEIX Gaxrtepuit u rpuGos, oxuc-
JUIOIEX DT KUCHOTH B adpobmuix yorosuax #o CO. E BomH, B aHadPOGHEIX
YCIOBHAX pasioxeHue LOJ| BIMSAHNEM GAKTepHit CONPOBOKAACTCA BLIAGNCHHEM
MeTaHa W BOZOPOJa, B CBOE 0Yepefib H DT IOCTeAHHe NPH MOAXOMALIUX VCIO~
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BusAx MoryT okmcantnea Ao CO; m Ho0. Taxnm o6pasoM, myTem mociesoBaTens-
HOTO BO3JEHCTBEA DPAa3NMMIHLIX MUKPOGOB YIVIEBOAE! GHICTPO pasjaraoTcs A0
KOHIIA, T. €. ¢ 06pa3oBaHREM TIPOCTHIX ra3006pasnbIX, GoMpLIel JaCTHIO BIHOJHE
cilégci:)lennmx coenuHennit (Omexanckmii, 1931; ®esnopos, 1934; Waksman,

OnHako Hapafy c ITepeYHCIeHHHIMH NPOUECCAMHM OKMC/INTENbHOr0 H AHA-
spobHoOro pacmafia caxapos B IPHPOJe CYLIECTBYIT M UPOIECCH MHOTO THMA,
conpoBoaomuecs ofpazosanmeM Gonee cnomHEIX coenumennii, Taxam mpo-
1ecCoM ABIACTCSH C/IH3eBOe CHHTETAIECKoe GporKeHHe CAXapHCTHX BElIeCTB, CO-
mpoBoialomeecs ofpasopanneM pexcrpHHa wiay BHcKosw (CgHioOs) — Beme-
CTBa, MO-BUAMMOMY, GIN3KOro K CMBMCTOMY MPOAYKTY PasioieHus meamone-
aut (OMensanckmit, 1931).

TeTHYCCKoe Oposkenme caxapa NOA BIMSHMEM IOYBEHHHX Gaxrepmir
(na rpymuer Subtilis u Mesenlericus) B IpECYTCTBHM aMMOHMITHLIX COJel €O-
TOpoBoOMIAeTCs, Kak Hokasa: Jlemyann (Lemoigne, 1928), o6pazoBanuem nexo-
TOPEIX KOJMYECTB apOMAaTHYeCKOro COeqHHeHHs — opro-fudenona. DenolsHbe
3Ke TIPOU3BOJIHBIE, KaK MBBECTHO, JIETKO IPeBPalIalOTCA B TYMEHOBHE BEIIECTBA
npu ORUCICHHH ¥ ynaoTHenuH. Eciau, xpoMe TOro, IpHEATHL Bo BHHMAEHE BO3-
MOKHOCTh XHMHUYECKOH PeaKi@M caxapoB ¢ HPOAYKTAMHE pacuafa Geaxos —
aMuHOKHcIoTaMu no Majiapy, T0 ciefyer IpPAHTA K 3aKIOTEHMIO, IT0 H WUPO-
CTHIe YTIEBONK MOJ06HO NEMI0Ne3e B TeMANeIoNe3aM MOryT HpH HEKOTO-
PHX YC/IOBHAX IPUNMMATL yiacTHe B 00pasoBaHHA IyMyca BooOufe M I'yMHHO-
BHIX BEH[ECTB B YuCTHOCTH.

PasnoxeHnme ;kEPoB. VICTOYHHKOM KAPOB B IIOYBE ABJIAIOTCA XaK
pacTHTeNbHEe H KMBOTHHE OCTATKA, TAK H OTMHPAOIHe Teja MHKpoGoB,
B COCTaBe KOTOPHIX, 0cOGEHHO Yy GaKkTepHii, CofepraHue JKAPOB MoeT GHITH 10~
BOJIBHO 3HATATENLHLIM,

Paznoxenne ;xupos MPOHCXOAUT NOA BIUARMEM KaK 6akTepHii, TAK H HJIe0-
HeBhix IpEGOB. IlepBHlit 9Tl pasnoKkeHAA — CAAPOIUS KUPOB Ha FIMNEPMH M
SKHPHBIe KHCIOTH IO BAMAHAEM JH3EMA JHINA3bl, MIMPOKO PacipocTPaHeHHOro
cpelin PasAHIHHIX TPYIN MHUKpoopraHuaMos. OGpasylouimics IpM THAPOIH3E
IIANEPUH ABIACTCA XOPOIUMM MCTOYHHKOM DHEPIHH MIA MHOTHX MHKPoGoB H
6HCTPO HOHBEPraercsi OKMCIGHMIO. UTo ke Kacaercs ;KEPHBIX KHCIOT, TO ITO
Goznee ycToliYMBEIC IPORYKTH, OKACIEHNE KOTOPHX MAET MefjeHHee H TpebyeT
a3po6HEIX ycaoBuii. Bricrpore pa3loeHWA cHOCOGCTBYeT pPaBHOMEPHO pac-
1IpefeNieHHe JKEPOBOro MaTephajia B MacCe PASHAralOlIerocs BELIECTBA; [03TO-
My AEPH MAKPOGHHIX KJIETOK, HAXOAAIIMXCH B COCTOAHAH 3HATHTONABHOrO pacs
ceAnns, NO-BUAUMOMY, PasJaraloTci CPaBHETENbHO GhICTPO. B cayyae xe 3ma-
YATEIbHOTO CKONJIGHHs KUPOB (HANPHMEpP, B TPYDAX KPYMHEIX sKHBOTHBIX,
B CKOILIGHHAX BOOPOCIE): M KMBOTHEIX B CAIPONONIOBHIX AJIaX) PasioieHAe HX
sarpynueno. IIpu atoM, no Mrernw Cragamrosa (Crapmmxos, 1933), mpepexs-
HLle W lCHPeNe/]bHEe, ¢ ORHOH ABONWHOU CBA3LIO, KHCIOTHI CoxpaHAIoTcA Ges
uaMeHeRus, a Gomee HeTpe;CABHbIe KHUCAOTH, NOABOPrasach IacTHIHOMY OKHC-
JleHnlo, 00pasyloT MEKIMYECKA® KUCIOTH NOIMMETHICHOBOrO pPAAa, BXOAMMAE
B COCTaB TAK HA3KBAEMLIX GUTYMOB.

PasnoskeHnme BOCKOB, CMOJ M JAYGHIBHHX BeU[eCTB.
Bocka, CTepHHBl M CMONKl N0 OGNIENPHHATHM BSIIANAM ABIAIOTCA BECHMa
YCTONYHBLIMY COIMHEHASMH, TPYAHO TOAKAIOMMMACH BO3/IGHCTBAIO MUKDPOOP-
1aHASMOB. ITH B3MIAALI MOAKPEIIAIOTCH (PAXTaMM HaXOMMeHMy HCKONAeMBIX
cMON B BHAe ANTaps M Komala, SHATATENLHHIM CONEP/KAHHEM pPAaCTHTeIbHEIX
BOCKOB M cMoJ (B vHEAe 6ETYyMOB) B Topdhax M GypHX YriAx, Xopomledl coxpaH-
HocThio GepesoBoit kops B TopdanmKax E T. . OpAaKo Bce oTH (aKTH, CBA-
HeTeNbCTBYIONAE 06 YCTOMYMBOCTH HA3BAHHBIX COEJBIEHHH, OTHOCATCA K aHa-
BPOGHLIM YCIOBHAM DAsIoKeHMUS OPraHMIECKHX OCTATKOB, OPH KOTOPHIX BTH
COeNAMEHUSA, MMEIIAe B CBOEM COCTABe OYeHL He3HAYMTENbHOe CONep/KaHue
KHCJIopoyia, He MOTyT GHITh H B Ka HCTCYNUKA 9HEPrHA MHK-
poGaMa ¥ TOXBEPralOTCA TOMBKO YACTHINHM XUMHYECKHM N3MeHEHHAM.
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B ycmoBuAx ske aapofIIoro PasioKeHMA B MOYBAX OTH COOJHHEHHA, o6aa-
Jlalomue BechMa GOMLMAME 3anacaMm dHePrHE, HaJo IOJAraTh, HECOMHEHHO,
HCHONB3YIOTCA MAKPOOPTaHH3MaMM, HOABeprasach oKHCIenmio xo CO; m Ho0,
YGenuTeLHHM N0KA3aTENBCTBOM B IOAB3Y 3TOTO NPEMTONOMKOHHA CIYKAT
GHCTPOE YMeHBIIEHHE CONEP/KAHMA CMONHCTLIX BEIIECTB M BOCKOB (HADALY ¢
JAYOBITLHEIMA BEUIOCTBAME) IPH DARVIO/KEHMM NOACTAIKE B XBOMHBIX Jecax.
Hccneposamms Hemena (Nemed, 1930) moxasanm, yTo yMeHBINGHHe BeI[ecTB,
PacTBOpHMEIX B (eH30JI-aJKoTose, MPH PABNOKEHUHM eJ0BOMH, THCTBOHHAYHON H
-COCHOBOK XBOH MPOMCXONHT jaske OBICTpee OfUIero yMeHBINGHHA paslaraio-
Ieroca Marepmaia. IIpE aToM HeT HHKAKHX OCIOBAHHI IPEJUONATATH CKOJMB-
X0-HEGYAb 3HAYATENbHEN! HMePeXof HasBAMHBIX BeIECTB B I'VMHNOBHE WX B
He pacTBOPMMHe B GeHson-ayiKorole CONM, TAK KAK HAKOLLIeHHe TyMyca B XO0-
PONIO a9PUpPYeMLIX MOYBAX IIOX JecaMH 0YeNb HeaHaUHTENbEO.

TlonTBep:nenneM aroMy BEIBOJY O ROCTYNHOCTH CMOT, BOCKOB B XyGHIB-
HEIX BeI[ECTB ABAAETCA OTKPHITHe PAJla MEKPOOPLalnaMoB, OKHCIAIONIAX BeCh-
Ma cToliKHe COO[IMHOHHA B BHJE YIJCBONOPOJAOB JKMPHOTO H apOMaTHIECKOTO
PANa ¥ fake AMOBATHIX IPOMSBOAHLIX HOCHeAHAX B BuTe (eHONa, Kpesola
& 1. 1. Taycon meNnT 9TH MUKPOOPTAHA3MH HA TPA rpynus: 1) Gaxrepme m mire-
CeHH, OKHCIAIIIAe COOAMHEHHMA OTKPHTOX menm; 2) GaKTepd:, OKHCIAANOIIAE
COeAMHEHUA apOMATAIECKOTO PAAA, M 3) GaKTePHH H AKTHHOMALETH, OKACIAIO-
INEe NOMHMETHIICIIOBEI® COSIMHEHHAA.

OxnciueHHe mepevYUCNERHHX COEAMHCHAN NpomcxoAuT o obpaszosamEa CO,
#u H,0; ucTouHmKOM 830Ta MOryT CAY/KHTH HHTPATH M aMMma4fsle coxu. Ilpo-
necc CoBepmIaeTcA B adpoGHBIX YCIOBMAX, a IPH HAJIHWYAX HKATPATOB HIH CYIb-
<paToB MOMeT HATH B B aHABPOOHBIX YCJIOBHAX 3a CUET BOCCTAHOBJIOHHA ASOT-
Hol u cepHoit kucaor (Taycom, 1932; Taycon m mp., 1934). Hax u 8 cayuae
JKAPOB, PA3TO/KEHEE CMOJ MOJKET BATPYAHNTHCA OPH MX 3HAYMTEIBHOM CKOLIe-
HEA, HaPEMEp B IHAX COCHEI; Hao00pOT, IPH PACCeAHHOM KX PaclpocTpaHe-
HWE B MEIIKAX PaCTHTEIBHBIX OCTATKAX B BUAC XBOM H T, Il. Pas/I0eHAC AX OPH
Xopoinei aspauHy He BCTpedaer 3aTPVAHeRMI.

Ilpm aHadpoGHEIX YCIOBHAX BOCKA, IO-BEAHMOMY, He UBMEHAIOTCA, & CMOJBI
TpeTepHeBaldT HCKOTOPHe M3MEHEHHS, COCTOAMME B NOJMMEPH3anuy M YIIOT-
HCIRY B B Y4CTHYHOM BOCCTAHOBJEHHH X0 YT ponios. IIpm uep HH
AHagPOoGHHIX YCIOBHEY ¢ a9POGHEIME MOJEMEPH3ANHA MOMET YCKOPATHCA IOA
BIHAHHEM TaCTHIHOrO okuciaeHHs, Taxas cMech BOCKOB, M3MEHEHHHX CMOX H
.TPOAYKTOB NpeBpallleHAs HelpefelbHHX KAPHBIX KHCIOT (CM. BHINE) HOCHT
nasBaEme GATYMOB, CoflepsuliEe KOTOPEIX B Topdax Moxer Aocrarats 15—20%.
Ha octoBaHHEH H3J0KEeHHOTO ¢j(Ba I MOKHO COMHEBAThCSA, 9TO ¥ JAPYTAe yCTOM-
YMBHE COEMHeNAA PACTHTENLHOTO IPOMCXONeHHA, KaK CyOepHH, KyTHH H,
Mosker GBITH, lazke CHOPONO/JIEHEHE], MOTYT B A9DOGHHX YCHOBHIX IIPE J0CTa-
TOYHOH BIAMKHOCTH TOABCPraTLCA MHUKPOGHONOrMUecKOMY OKHCIeHmio. B aHa-
3pOGHBIX Ke YCHOBHAX CHOPOIOJN HO P alTCA; B 'HOH Mope
8T0, IO-BE{UMOMY, OTHOCHTCA TAKXKe K KyTHHY H OTYACTH K cyGepany.

Pasnomenne a30THCTHIX COeMHEHMIL

A30THCTHE COPJUHOHESA PACTATEABHHX (¥ JREBOTHBIX) OCTATKOB, HOCTYIAN-
[EX B TO4BY, TIOABEPTajOTCA B LOUBC OMEPrEYHEIM TLPONECCAM MEKPOGUO-
JIOTHUECKOro pacnafia, B KOTOPOM UPWHEMAIOT y9acTHEe PasHOOGPasHHe TPym-
1B MUKPOOPraHE3MOB, HAXOAINEECH MesHNY 000l B MeTAGHOTHYECKHX OTHO-
ieHAAX.

Paznoscenne GeaKoBBIX BeLIeCTB HAYAHAETCA C IX TAAPOJNN3a IOA BIAAHHCM
NPOTEONUTHYECKAX JN3HM, BHIIEIACMEIX GaKTep , I MH rpaGama n
HMOKOTOPHIME AKTHHOMHpeTAMH, I'1aBHYM pONb HPH ITOM HIpaloT MAKpOOpra-
HU3MBI, BLIGNAONIAe SKTODHZEMbI. MHUKDOOPTaHE3MH, He BHIACNANIIEE IPO~
TEONHTHICCKAX JH3MM HAPYKY, HENOCDPEHACTBEHHO Ha Gellok He NeiCTBYIOT M
nATaTCA IPOXYKTAMA THAPOTE3A, 00pU3YeMBIMHE TIepBOit rpyLNof MEKpOOpra-
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au3MoB. Bripouenm, B mouse rumpoims Gemcor MoseT MPOHCXORMTH M IO BIAS-
HHeM OHIO0IHBMM DM AYTOJIH3e OTMHDAIOIMX KIETOK.

NponyxraMu ruaponnsa Genxos MOA BANAHEEM MPOTEONATHIecKAX (epMen-
TOB ABJANTCA Pa3sHOOGpas3HBle aMHHOKHCIOTHEI, H3 KOTOPHIX IOCTPOGHA CJOMK-
Hasg MoneKyla GelKoBHIX Bemiect. ByAyIW pacTBOPUMEIME COeJHHEHHAMH,
aMAHOKHACTOTH YCBAHBAWTCH MUKpPOOPraHM3MAMA B KadecTBe MarTepHala Mia
MOCTPOCHUA A30THCTHX M (C32a30THCTHIX BelIeCTs MAKPOGHOK KIeTKH, a B He-
KOTOPHIX CIyYasX, Ipm HeJOCTaTKe YIVIEBONOB, M B KauecTBe MCTOYHMKA JHeEp-
ran. IIpE aTOM 9acTh AMHHOKWCIOT e3aMHHEDYCTCA C BbINeNeHHeM aMMHaKa,
Gaaromapa yeMy aToT mpolecc NOAYYHI Ha3paHme aMMoHMPHKamum Gem-
KOBHIX BEIIECTB.

AmMonndEKanEs GelkoB B HouBe BHIBHIBAETCH PANOM GaKrepHi B HiecHe-
BHX IpHGOB, OTHOCHTEIBLHOE y9acTHe KOTOPEIX MOKeT OBITh DaaJiHIHEIM B 8a-
BACHMOCTH OT YC/IOBHii PeaKLHH, aspaIHK, COCTaBa CpPefsl ¥ T. 1. MeHee amep-
THYHBIMA AMMOHN(AKaTOPaMHE ABIAIOTCH, IO HCC ausM B Ha, aKTH-
Romunersl (Waksman, 1932).

AmMoBEN(HKAIHA MOsET HATH KaxK B a3POGHEIX, TAK A B AHA9POGHBIX YCJIO-
BHAX; B NOCIHGJHEM ciaydae OHA HAET TOABKO HECKOABKO MEJJeHEEe, 9eM B
TlepBOM.

C XEMMYECKO¥ cTOPOHEI NpoIece BEAENCHAA aMMHUAKA N3 aMAHOKHCIOT MO-
et GBITH MBICJINM, HaNpUMeD, B BUje CTeAYIOMEX peaKnmil '

1. R-CH(NH;)COOH + O: = R- COOH + CO; + NH,.

2. R-CH(NH,)COOH + H;0 = R - CH(OH)COOH + NH;.
3. R-CH(NH,)COOH + H,0 = R-CH:0H + CO; + NH,.
4. R-CH(NH;)COOH + H: = R- CH;COOH + NH,.

3acayusaeT sHIMAHEA TOT (AKT, YTO PEAKNUA {C3AMAHNPOBAHAA IO BTO-
POMY M3 YKA3aHHBIX HATIPABNCHHUA MOX<eT HATH (e3 BCAKOTo yuacTHsA GHONOrM- -
9eckux (axTopoB mpE GHABTPOBAHEN BOJNOTO PAacTBOPA AMHHOKHACIOT 4epes
AKTMBHHI JKUBOTHRIA yrodb. Tak Kak moyBa, MoRo6HO yrimo, ofaamaer Ipes-
BHYANHO PA3BHTOH HOBEPXEHOCTHM, TO CABA JIM MOKHO COMHEBAThCA, UTO Ta-
KOTO POAia PeAKIWA BO3MOKHLI H B TI0YBE.

HKak BEAHO B3 IpHMBENIGHARIX BBINIe PeaKOuii JesaMEEPPOBAHUSA, BHElNu-
HEe aMMHAKa NpH pasio’eHI GeAKOBHIX BEIIECTB HODPA3PHBHO CBABAHO C

Gp neM KapG X KHCJIOT, OKCHKHCIIOT WJIM CIAPTOB (a TAaKiKe ajibe-
raon). M3 aMEHOKMCIOT JKMDHOTO DAAA NONYIAIOTCA COOTBETCTBEHHE
JKMPHBIe KECJIOTH (MypaBRHEAf, YKCyCHAA, NIPOUHOHOBAA, MACHAHAA, BAJNEDh-
snoBag H JIp.), TOTAA KAK M3 apOMATHYeCKEX AMHHOKHCIOT (THPOSHHA, che-
HunananMiia, TpanrodaHa) obpasyloTcA apoMaTHIeCKHe KHCIOTH H Apyrme
OUKIAYeCKAE H reTePOUKIHYECKHE COC/iHHeHMa (mampumep, Gemsofimas, MH-
NOMYKcycHAaA KHcaoTa, eHol, RHAOM, CKATON H T. I.).

OTE OPORYKTH B asPOGHHIX YCNOBHAX PA3N0KeHHA NOXBEPraloTCA AaTbHEH-
memy okmcaenmio uiaorh 1o CO; m H.0, ¢ nmonAnM BrenexneM sHEpPIawy, sa-
kmoyaomeiica B Geakopoi#i Moulexyxe. Ilpm amaspoGHLIX yciaoBEAX 06pasyio-
1AecA COeAMHOERA MOrYT HAKAIIMBATECA BIIM LOJBEPraThcs GposkeHHIO ¢ 06-
pasoBanHeM MeTaHa, B 9THX YCI0BHAX He HCKIIOTEHA BO3MOMKHOCTH Peaxmmit
AMHEHOKHCIOT ¢ aJbJerAJAMH W CaxapaMi, o KOTOPLX GHTo CKa3aHO paHBIe,

Brigenaomuiica aMM#aK OPE M3BECTHIIX YCIOBHAX MOKeT IO/BEPraThest
npoueccy HUTPAPURANHM,

HecMoTpa Ha n6rkocTh, ¢ KOTopoil COBEPIIaeTCS MPONCCC pacmaza GeakoBHX
BEH[eCTB, NIPH PasNOKEHEH DACTHTEILHEIX OCTATKOB B H0YBe (WM B KOMIO-
cte) B GonpmmmcTBe CIyYaeB He HAOMIOZAeTCA 3HAUMTENBLHOTO BHIJENCHHS

! TipaBefeBEXe B BCero pi 6] npo-
feccon ;eu:unponmn: moapoGuee o6 sToM cM. y Barcmama «Principles of soil micro-

biology» (Waksman, 1932).
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aMMuaKa, a B pAe CIy4aes OHO COBCPUICHHO OTCYTCTBYET, HECMOTPA Tla CHJIb-
HOC yMelblNeHHe ofuieli Macchl paanaraiomeroca MaTepuana. [lpu atom wpo-
HeATHOE COfepKaHEe azoTA B PACTHTENBLHBIX OCTATKAX, NOJBEPrHYBUINXCA
PasiokeHHI0, OKA3kIBACTCA S3HATHTENHHO BHINIE, YeM B CREMKMX, He MOABEPraB-
MAXCA PazioKeHH0. ITo0 0UCTOATONBCTBO JaBHO yie ofpaTHio na cebd BHE-
MaHHE B CBA3H € BBLICOKMM COJlep)KAHEEM azoTa B NOYBEHHOM ryMyce HIH
ne rHoe. ﬂplnnuy aTOr0 ABNCHUA MHTanEch oObacHuTE Maitep (Mayer,

Pamaun (Ramann, 1888), nepsnii — MeXIeHHOCTBIO paasoKEHUA
pac'rn’re.llbnnx TPOTeHHOBHIX BeliecTB Miu 05pa3oBuHAEeM OCOGEHHHX, yCTOM-
YABHWX COCAUHEHHEN, a BTOPOH — HAKONAEHMEM XMTHHA KHBOTHbLIX, IPHHAMAI0-
IAX YYACTHE B PA3JOMKeHAH PACTATEALHEX OCTATKOB H B 06pasopanun ryMyca.

Banxe kK MCTHHHOK NpHIMHe yKasaHRoro sBieHHs momomedn IN.A. Hocr-
gep (Kocrmues, 1886, 1889, 1890), kotoporo ¢ TOMHKNM IpaBoM cleayer CIA-
TaTh OCHOBATEJeM COBPEMOHHOTO IIPE/ICTABICHWs O IPOIECCAX PABAOMKEHUA Op-
TaHHYECKMX OCTATKOD B NMOYBE M, B Y4CTHOCTH, HPONECCOB NPEBPAINEHHA a30-
THCTHIX COeAHeHHiA.

Iponssens, npr yuacrna CEMaHOBCKOro, pAf| ONBITOB 10 PA3I0YKEHHI0 pa3-
JMYHBIX PACTMTEJLHBIX OCTATKOB B 43pPOGHHIX YCIOBHAX, C KOAHYECTBEHHBIM
yderoM asora fio E uocie oubita, KocThues o6Hapyxui, uto obuiee KoJaHYe-
CTBO 80T NpPH pAa3NOKEHAM HC HIMEHAETCA, HECMOTPH Ha 3HAYMTEIbHOe
yMeHBMIeRHe OOIeM MaccH pasiaraiomferocs Matepmasia. IIpE sroM ToiaLKO
He3HAYMTENbHAA YacTh a30Ta IOCIe ONBITA OKasajach B fopMe aMMHaKa, HUT-
paToB H aMHAHHIX COeJHHEHMH, ITTaBHAA ’Ke Macca 230Ta, Kak 10 OUMTA, TaK
R nocJe Hero, saKioyajach B GEIKOBHIX seltecTBax ( P{ocrmen, 1889).

Hexrorophle RaHuue, monydennbie HocToiuesniM, mpueogens B rabm. 4.

Ta6anuna 4
1 P 0 P npE rymMmad
N Genxo- | N npocrek-

Bec cyxon maecu, % | % o6mero N | Konmgecto N | BHX Be- | mmux coefmn-
mecrs, % | Hewmit, %

uo | mocae no | nocne [ po | wocue
onuta | onwra | 10TPH| onprra | omura | onsita | oumra | MTOCT PA3IOHKEHHA

Crenaoe ceBo, paa-
Jrarasmeecs 6 Me-
CANeB . . . . 100 |62,25(37,75|1,270|2,042 [1,2700/1 ,2711| 1,893 0,149

JIncrea_ny6a noc-
ae 8 Mecauen

paanowenws .| 100 |62,61|37,39 (1,42 |2,60 |1,420 |1,4495| 2,38 0,22
NH3—0,03
NOs— 0,12

Jluerea ny6a noc-

me 12 mecsues

pasnoxenus . .| 100 |47,9 (52,4 1,42 (2,98 (1,420 |1,4274 2,73 0,22
NHy—0,03

Hecnenys npuunHn oOHapyMXeHHBX aBaenmii, KocTeide mpumen k BHBO-
AY, 4T0 pasnoderne GelKOBLIX BEIECTB PACTATENBRLIX OCTATKOB CONPOBOAACT-
CA CHHTE30M GENKOBLIX BOIIECTB GaKTEPHAMM W rpubaMu, paspUBAIOIIAMACA B
OrpOMHHIX KoNMHMYecTBax Ha pasjaralomeMca Marepuarne. Ilpu atom sHpgensercs
TOJBKO YIJIEPOJ B BUAE YTOALHOH KMCAOTH, a Bech 430T OCTAETCA, M a30THCTHe
BemecTsa IPeTepHeBaloT TOALKO NOCTOAHHEIA KPYroBOPOT NM3MeHeHHii, Npej-
isa;:;mnmii paspylmeHHe # BOBooGpasoBaHEe GelKOBLIX BELIECTB (Heyctpyen,

ToabKo 9T0 HaloxeHHSIe Baraansl Kocthiuesa moayuuie nonsoe 1MoaTBEPHK-
JeHHe B MHOTOYHCIGHHHX PaboTax IOCHOAYIOI(EX H COBPEMOHHKIX MCC
Teneli. CyniecTBeHHHIM NONOIHEHHeM 3THX paoT K BHIBOJAM Kocriraena aB-
aserca AeTAlbHOe BHIACHEHHe YCAOBMIA, TP KOTOPHIX MOKeT HPOMCXONATH Ha-
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KONIEHH® B YMEHDLIIEHAe KONMYeCTBA GEJKOBHIX BEIIECTB B PasnaraloHieMCcx
Mafepuane miu, GopoT, CBA3KBAHAE MHHEPATLHHIX CONEHUH a30Ta C 0f1-
HOBPEMEOHNEIM yBeIMUeHHEM CoflepKaHmA GesxoBhix BemtecTs. Bammeitmnm ma
9THX YC/IOBHii OKa3hIBaeTC OTHOCHTENbHOE CONEp/KaHHe G3a30THCTHIX W a30-
THCTBIX COelUHeHAH B pa3iaralon{uXxCA PACTHTENbHHIX OCTATKAX, KOTOpHE
OOLIKHOBEHHO XAPaKTEPU3YIOTCA COOTHOITOHMOM MeAy OOL(MM yriepofioM W
asoroM (C:N). Hakonzenme ammuaxa (¥ Dociesyoifas smrpuduxanna) Mo-
eT AMETh MEeCTO TOABKO NMPH m3BecTHOM cootHomermH C: N, koropoe 1o Bap-
remo (Barthel, 1929) » cpepmem pasHo 28:1, ecnm Ge3asoTHCTHe BellecTBa
npejcTasiensl yraesofaMu. TIpu 3ToM COOTHOUICHNH, COOTBOTCTBYIOLIEM COMEP-
JKAHMIO a30Ta B MCXOAHOM MaTepmaxe oxono 1,7%, Bech asor oprammyeckux
0CTaTKOB HOTPeGAAETCA MHKPOOPraHU3MaMH, Iepexoad B (hopMy Murpo6HOro
Genxa, a mpu Gonee mmpoxoM cootHomreHmH C:N MuKPOOPraRH3MH HCMOJL-
BYIOT [IA CHHTE3a MAICPaJnHBIe (OPMBLI a30Ta, ecaH IOCTeIuMe HMEITCH
(Waksman, 1931; 1933).

VkasaHHOe COOTHOLIEHHE, OJHAKO, MOKET BAPLAPOBATH B BaBHCHMOCTH OT
NpRpoAR 6e3as0THCTHIX COGNUHCHAN M YCIOBHN Dy3iloKeHHA (peakiuu, co-
craBa MAKPodAOPH! H T. A4.); Tak, mo Xan [lenxo, 8 cIyyae ANTHHHA NPy HeW-
TpansHOi M ciabolmenoYHoN PeAKIEE 0HO MOKeT pacmupnthes to 70: 1 (Xan-
Henxo, 1936). OTcyTcTsHe CBASWBARHMA Aa30TA NPH LIMPOKOM COOTHOIIGHUE
G : N nabuogaerca TawiKe OPH Pasi0MeHEN cAarHOBEIX MXOB BCJAEICTBME Ma-
noit nocTynHOCTHE 6Ge3azorucThIX coenuHeHHmil carHOB (reMumesnmiones H men-
moseas) npm kEcaoi peakumu (Waksman, Tenney, 1927—1930).

VkasaHHLIe ABICHHA OGHACHAIOTCA TeM, 9T0 NPH Hanu4yun 6e3as3oTHCTHIX
BeIeCTB, ABAANIIAXCA MCTOYNHKOM OHEPrHE I MHKPOOPraHW3MOB, MOCJE/-
nMe YCHAGHHO PACTYT H B CBI3H ¢ 3THM LOTPeGNAIOT AMMUAK, 00pa3yIOL{Hii-
CA NPH DPA3NOMEHHA ABOTHCTHIX COEJUTHCHHiT DACTHTENLHBIX OCTAaTKOB, JANA
cunTe3a COGCTBEHHHX GCJNKOBBIX Be-
1WCCTB.

Tak Kak KOTHYeCTBO CHHTeSUDOBAH- TaGauua 5
HOrO MEKPOGHOTO BeulecTBa, CoAep Manep asoTa np 1 rymuduRALHA
mero ot 5 no 10% asora, mMoser co- pacTaTeaLHCTo MaTepunia (pikn)
crasaats or 10 mo 4?% OT MACCH mC- yerem—
XOJHOTO MaTepmaja (B CpefiHeM OKOJIO . H MYTPATHWA
20%), To Ha ilc)anquuc 400 2 passomed- . cﬁ:’,”:‘:\,:;m", i s -
HOMY MaTepmajga MUKDOGH MOTYT CBA- N | e | 205w m<c oo L4t
3aTh oT 4 Mo 2 2 azoTa. 06pas- (XM 02 21 ne

B onmitax Bakcmasa u Temum [ [pue, T
(Waksman, Tenney, 1927—4930) c O §§ . }'§§ 1,
pasnomeRHeM pacTeHmii (POMB), CO- §=5 §§ §5%| 8%
GpamHHHIX B DasiEYHLie CTANUH DaiBH- £a| o2 | Sks) o2
THSI, BHAENEHHe aMMuaKa Habmooma-
70ch NpH CcONEPIKAUME 330TA  Bhile Ill %’3‘6) ;gg'; ggg'z ‘*_'Iig'g‘*'_fgvg
1,7%; npw Goxee 1MBKOM COMEPHKAUNE, 11 | 1)0f {215.7|199,5 |—12.1] —7,5
Ha060pOT, IPOMCXOAHINO CBAShIBAEMe  Ilip | 2,20 |261,9|244,8| +5,7 +7,5
MUHepANBHOTO 830TA W3 npudaBiednoi - IVa (1,26 |1269,9/273,8] —4,4) —2,1
K paclarasmewycn Marepaany awwm- Vs | 0,24 |221,4[187,9|—16,0] 5,9

aTHOM CONM. JTO BHAHO H3 AAHHHIX
Tabn. 5.

B COOTBETCTBHE ¢ 3THM PA3jioKeHHO OPTAHATECKUX OCTATKOB, GoraThx aso-
TOM, CONPOROAAACTCA YMCHbUICHAEM (EIKOBHX BELIECTB C CAMOTO Hadalxa Mpo-
mecca PAsTOMKEHHS, TOTNA KAK UPH Pa3ioAeHNy 0CTATKOB, GOIULIX a30TOM, CHaA-
yasa HaGAI0aeTCA YBETUYCHHe HE TOMbLKO OTHOCHTONLHOrO, 110 M aGcoioTHOro
CoflepKaHAs NPOTEWHOB 3a CYET CRAIKIBABNS HEGEIKOBOro a30Ta PACTATENHHELX
OCTATKOB MM MEHEPANLHOTO a30Ta NOWBEL TH ABJICHHA XOPOLIO MOATBEDPK-
nalorea pesyabratamu ombitoB Termnu m Bakemama (Waksman, Tenney, 1929,
1930) no pasmomeHMI0 pixaHO# M KyKyPY3Bo# COMOMLI, AyGOBHIX THCTHEB H
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JOUEPHOBOrO CEeHa [PH A9POGHEIX YCIOBHAX ¢ NpubaBKOi W Ge3 MprbaBKE NME-
rarenshux codeit B Busie (NHi)oITPOy, K:HPO, 1 CaCOs. B 10 BpeMa Kak mpn
pas. Jionep 0 ceria, coep 0 2,58% o6mero N u 8,13% npo-
1@MIIOBHX BelieCTB, KONHYECTRO GOTKOBHX BEH[eCTB YMEHELIIANOCh, IPH pas-
Jowesnn Gonee GeNHLIX MDOTEMHOM KYKYPYSHON M DP/KAHOHA CONOMEI, a TaKKe
RY6ORLIX MMCTHEB HAGNIO/IQJ0CH 3HAUYMTENLHOE YBeNHueHHE KolngecTBa Gearo-
BHIX BeniccTB PesylsTaThl OTHX OIKITOB NpUBCHEHH B TaGur. 6. .

TaGiuma 6
u ¥ p ' npu p % K mep y
y By B P

Tpotens
Marcpuan e, 27 qmen | 68 muel | 206 mrent | 405 mmen

prare, %

Kyxypyaune crebmu:

Gea npuGarku comed . . . . . . . . 1,98 140,65 | 108,23 | 133,67 [ 133,17
¢ npuGaBkoi comedt . . . .. ! 128,68 | 141,90 | 146,63 | 138,15

66 muem | 143 mas | 386 nmmeit
Pxaman coitoMa’

Ge3 npubaBkm comedt . . . . . . . . 0,81 172,44 | 164,44 | 209,78
¢ npnGaBkoit comeit . . . . . ’ 220,88 | 180,00 | 240,00

66 mmeit | 143 mua | 386 nweit
JlyGoBue mmcThA*

6e3 upuGabku comeit . . . . . . . . 4.95 244,24 | 228,00 | 255,88
¢ npubasro# comek . . . . . . .. e 266,35 | 254,12 | 242,59

27 mueit | 68 mueir | 205 nmed| 405 aned
JlioncpuoBoe ceno®

Gea mpubasku comcéh . . . . . e 8.13 72,23 52,51 58,09 43,42

¢ npmGapkod coued . . . . . . . . ’ 77,01 61,07 67,22 44,47
MpaMeuarmume Conep P Bl no o6meMy

asoty 3a agora p P A30THCTHX mik G

yBenmUeRHe KOJHYECTBA NPOTEHMHOB B ONWTAaX Ges NPH6AaBKM MEHEDAILHMWX cOMeH,

Ha0MI0KaeMOe A1 MOPBHX TPeX OGBeKTOB, Np 3a cder y p

56 e .

{4 ¥

HenpepsBHoe B0306HOBICHHAE GeIKOBLIX BELECTB 6Iarofapd CHRTe3HPYIO-
micit AeATeNbHOCTH MAKPOOPralM3MOB CTITAETCH MPHYHMON TOTO, UTO MPOTeH-
HOBB( KOMILIEKC ABIAETCA HanGojee YCTOIMBLIM IPH Pa3iioKEHEN opraHAYe-
CKHX OCTATKOB H B IIOYBC, KK IIOKa3aJin, Hanpumep, onkiTH Crapraca B moie-
BEIX ycnosuax (Sturgis, 1932).

Opuaro 3Ty YCTONYABOCTH HelbdA NPHUIACATS TOALKO CHHTe3HPYIOILel: fed-
TeNsHOCTH MHKpOGOB, TaK KaK IoCIe M3BECTHOr¢ Iepymofia, HeoGxogumoro A
T aasn 6 THCTBIX COeAMHEAMH M yMeHsmMeHua orHomenus C: N, cie-
N0BAJIO GE OKMAATH PAcIajia MEKPOGHOro GeJiKa CO 3HAYATENLHEIM BhIIeIeHAEM
aMMHEAKa ¥ OKMCIGHHeM IocJefHero B a30THYI0 KHCIOTY Gaaropaps JeATedb-
uocte AuTpEPEnApyomax Gaxrepmii. Ha camom ke felle, Kax NOKASHBAKT
MAOTOYHC/IeHHR HCCIEI0OBallAA, NIOYBeHHHIH 830T, COfepHaHEe KOTOPOro B Iy-
Myce paBHO B cpegHeM 4—>5%, oGHapy:KHBaeT 3HAYATENBHYI0 YCTONIMBOCTD H,
33 PeAKEMHA HCKIIOYCHHAMH, IOXBEPraeTcs BeChMa MoIeHHON MAHepaln3aman.
1o EabmoaaeTca Aaske NPH BHECEHAM B 10YBY, GefHyI TyMycoM, GeaxoBoro
Marepdama (cymleHoft KpOBM), 9acTh KOTOPOTO TOPCXOJHT B YCTOHUMBYIO
$opuy (Lathrop, 1916, 1917). Ira ycroiiwubocTs, TO-BUANMOMY, TOCHO CBA-
3aHA C YuacTHeM A3OTHCTHX COeJMIeHHA NOYBH B 0GPA30BAIMH TYMHHOBHIX
BemecTa.
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Vkasanne Ha BO3MOKHOCTH 00pa30BAHMA IyMHHOBOH KUCTOTH H3 GenKoBLIX
BeIIecTB NMpH ACHCTBHE MUHepAJbHHX KUCHOT 6BUIO Chelano ente Mymnaepom
(Mulder, 1861 —1862), onnaxo oHo HMeJNo Takoe ke sHaueHHe, KaK M eIle (o-
Jlee AaBHO M3BECTHEIN C10COG HOMYYEHHA MCKYCCTBEIHBIX IyMHHOBLIX BeI[eCTB
u3 YITIEBOIOB DA HarpeBaHMM WX C KHCIOTaMH. JIpyroe yxasamHe Ha uovep-
HeHue BAKHOA cMCCH aibGyMHEHA ¢ mousoi, cpemanHoe Cyaykm (Suzuki,
1906—1908), ocraBaser MecTo COMHEHEI — He ABIANOCH M NPRYAHON TOTep-
eHHA 06pa3oBanHe CEPHUCTOro Kejesa B peay/bTaTe BOaNeCTBHA CepoBojo-
pona Ha coegmHenus xemxesa (Tpycos, 1917). HecomHeHHLIe moKa3aTeaLCTBA
06pasoBaHUs ryMHHOBLIX BEIMIECTB — WMCINIO, FYMHHOBOH# KHCJOTH W OTYACTH
TyMHHA, TIPH Pa3J0KCIAM GEAKOBRX BEL(CCTB NOA BAMAHUEM MMKPOOPraHA3MOB
Guan Monydenst TpPycoBbiM, KOTOPLUH BHICKA3all TaKKC BechbMa BEDOATHLIC
DPeANON0KCHAA 0 MEeXaHM3Me CORCPIMAKUIAXCA UPH ryMAHKAOMR Genkos
peaxmmii. OcHoswnasice Ha paborax AGucpraabgeHa, Camioans, Bypkero,
Beprpana m paApga APYrux aBTOPOR, & TAK»ke Ha CBOMX JKCIepHMeHTax, Tpycos
Pa3BHJI B3IIIAK, ITO MCTOYIAKOM 00DPa30BAHHA IYMHHOBOM KHCIOTH IIPK Pasio-
skeHHWH GeIKOB ABIAITCA APOMATHYECKEEe AMHHOKHCNOTH M reTepPONHKINYeciio
OPOAYKTH pacmana GeaKoB, KOTOPHe IIOf BJIMAHAEM OKCHA3 JerKo IIpespa-
maoTcsa B Gyphle M uepHLle NPOAYKTHI, PAacTBOPAMEIE B INENIOYAX M OCAIKAA6-
Mule KHCJOTaMH, T. €. 0075, ) { M7 Tymunos0il KucaoTel. Koaddu-
nuenT ryMuduxannn GeNKOBHX TB T OT Xap pa NOCHeAHHX H,
B 9aCcTHOCTH, OT COAEPKAHMA B HAX JETKO OKMCHAIMAXCH M 10IAMEPH3YIO-
L(MXCA apOMaTHYECKAX coefuHeHHil. JlpyruMu cioBamu, rymAduxangs Gel-
KOB, H0 MHeumio TpPycoBa, MPOMCXOZHET 3a CYCT TAKHX ’Ke COeAMHeHHi, 9To H
rymudEKanus AyGHILULIN BCH(CCTB I JIICHMHA.

B nocuennee Bpems Baruasant TpycoBa Nomyuans AaibHeilliee paspATHE Y
MaiiBaiba B ero CBofKe 006 opraHNYecKoM peutecTse mouswm (Maiwald, 1931).
IIpurEMas momuocToio Barasaa TpycoBa o6 06pa3oBullME TyMHBOBHIX BEniCCTB
OpHE pagiosKeHHM GeiKoB 3a c4eT NHEKIWYECKHX IPOJYKTOB MX paclafa mMoX
BIHEAHEeM QepMeHTOB W NpM AOCTYNEe BoagyXa, MaiiBaus) pasEBaeT aTOT
B3alVIAN TaKKe H B OTHONIEHMM UPOJICCCOB PAcNaja BHOBb CHHTC3MPOBAHHOIO
MuKpoGHoro Genxa. Ilo ero MHeRHIo, GelKoBhle COeMIIGHHA MHKDOOHO mia3-
MBl TOYHO TAK K€ MOTYT CJNYKHTH HEMAaJOBaXKHBIM HCTOYHWUKOM T'YMHHOBBIX
BEIIeCTB, TAK KAk NPHU ayTo:uae MJIH PU PasioXeRNn MAKpoGHoro Geaka Apy-
rEME MAKpOGaMH AOJKHBI TakKe NMOJY4aThca B HBBECTHOW Mepe JIeTKo IyMmH-
¢unupyomaecs OEKIHYECKAC OPOAYKTHI, KaKk W NpPH pasiiomeHun GeNKoBLIX
BOIIECTB PACTHTEALHEIX OCTaTKOB. TIpUMeEHNs TOPMHH (MeNaHMHEIY K NPOAYK-
TaM ryMuuKanuA QAKIHYECKAX TPOAYKTOB pacmafa Geuxos, MaitBansa cum-
TaeT BEPOATHHIM HAJMYHe B ryMyce 109BHI METaEMHHBIX 'YMHHOBEIX BeH[eCTB
(MenaHHHHOTO ryMyca) HepBOro HOPANKA, 0OpasyOIIAXCA M3 IPORYKTOB pac-
nana GeNKOBHIX BEUIECTB HCXOMHHIX PACTUTENHLHHIX OCTATKOB, H METaHMHHBIX
ryMUHOBBIX BEIIECTB BTOPOTro MOPAJKA, BOBHHKAIOIMX Npy paclaje MHKpoG-
goro Genka, ORMCAMTCALINE YH3UMBI 15 HEPBHIX AOCTABAAKTCH YaCTLIO HC-
XOAHEIMH DPacTHTEALHBIMM OCTATKAMM, YACTLIO MUKDOGaMH, IMA BTOPHIX —
HCKTOYHTeNbHO MUKPOGaMH.

Tlpepnonoxcenne MaitBanrsga 0 ryMEQHKaNUE MAKpoGHOro Gelka ABAAeTcA
BeCLMa MEHHLIM JOTOJINeHHeM K BhCKazaHHOMY HocTHueBEIM M pasBEBaeMoMy
B HaCToALiee BpeMA B3risyly O NPCBpamIeHMy A30THCTLIX COeAMHeHHi pacTH-
TeNLHEIX 0CTaTKOB B (PopMy MuKpoGHoro Genxa. Bynysm BechMa BEPOATHEIM
GuoxuMAYecKo# TOMKM 3peHMsA, 3TO MPERN0NoIKeHNe BMECTe ¢ TOM HAXOIMTCH
B COOTBETCTBHH ¢ IAHHLIMA 00 YCTOIYMBOCTH 110YBLIIHOrO 830Ta K AalbHeime-
My pas. M0 MUKPOOP , TaK Kak, OYGBHIHO, 4To ryMuduKanua
H3BECTHOM YacTH OPOAYKTOB pacliaja NOIKHA TOCTeNeHHO NPHUBOAUThL K OTHO-
CHTEJLHOMY HaKONJIEHHUIO MeJaHAHHEIX TYMHUUIOBLIX BELECTB.

Kpome 06pagoBamHMA MeNAHMNNLIX TYMHHOBHIX BEMIECTS, TEUPETHYECKH
BOSMOKHEL H [pyrHe WyTH Hepexola asora GenKoBHIX selllecTs B ycTofuu-
Bylo Qopmy, nanpumep, ofpazoBauMe YCTOHTMBHX KOMILIEKCOB GesORLIX
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BEUIeCTB ¢ AYGMIbHHIMU BEIIeCTBAMH M C JIMTHMIOM, O YeM y#ie YIOMHHANIOCH
PpaHbine.

Io moBony d>Tux peakiwii GerKoBHX nenxec'm ¢ MyGMIBHNMM BellecTBaMH
M JIMTHUHOM CJelyeT MMCTh B BHAY, 9TO B MOYBe OHH HMEIOT, 0O BCEH BEPOAT-
HOCTH, HECKONIbKO MHO# XapaKTep, UeM B yCA0BAAX iaGoPaTOPHOro aKcIepaAMeH-
T4, BCIENCTBUE CIOCOGHOCTH AYGHABLHBEIX BCU(ECTB M NUrHAHA K OKACICHMIO M
KOHT@HCAI[MA B TYMHHOBHIO BOLIECTBA.

He ncxmouena Bo3MOKHOCTh, YTO B OYBe MH MMEGM Ha camoM fene obpa-
30BaHHe KOMILICKCHBIX COCIMHEHHi MPOTEMEOB (MIA NPOAYKTOS MX pacmajga)
He ¢ AYOHJLHLIME BeleCTBAME H JUTHAHOM, a ¢ 06PasylOIMMACA H3 IOCICA-
HRX ryMunoBsMu BeiectBamu (JIparyuos, 1936) NMewTca ocHoBan®a mpen-
TONaraTh, YTO KPOMC IYMHHOBEIX BCIIECTB B 00pa30RaHAYM YCTOMUMBHX a30TCO-
JiepHaImAX KOMILIOKCOB NPHAVUMAIOT yUacTHe M JPYrHe IPYNNl COeAHEHRMIt
HOYBEHHOr0 ryMyca. 3TOro BOIpoca MEl KOCHeMCA B falbHeimem.

Wrak, mpollecchl NpeBpAIIeHHA A30THCTMX COGAMIENNE pacTHTENBHBIX
OCTATKOB, NOCTYNAKOUIMX B 11048y, CYNIECTBEHHO OTJIHYAIOTCH OT npoIeccoB mpe-
BpamennA GolbAHCTBA Ge3a30THCTHIX COeIHHEHHMH TeM, YTO IPONecCH pacma-
fla TIOYTA HOIHOCTHI0 (@ B HOKOTOPHIX CIYYaAX faxe ¢ M3GHLITKOM) KOMIIEHCH-
PYIOTCA TPOMECCaME MWKPOGHOro M 0TYaCTH XMMUYECKOTO H (PMaNKO-XHMHGe-
CKOro CHHTe32, TOT/\@ KaK B OTHONIEHHW (e3a3oTHCTHX CoeAMHeHH# HaGmio-
Aaerca mo GonsMieé uacTH pemIHTeNbHoe NpeoGiajaHEe IPOmEccoB pachmama H
MiHepuiMaanan. PeayanTaToM T0r0 ABIAETCA OTHOCHTEJILHOE YBEJIHYCHHE CO-
AepaHMA A30Ta B OCTaTKe OT PasioiKeHHA, TeM (olee 3HauUTeNbHOE, ueM
NaJbliie IPOABMKYJICA NPONece PasioxeHua 6esasoTHCTHIX coefuHeHmii. B atoM
OTHOMEHHH FyMyC MOYBHI CHJIBHO OTNHUAETCH OT HEKOTOPHIX BHEOB TOpda U
oco6ernHo GyphIX yrieif, B KOTOPEIX copep:kaHde a3oTa HesHawTnTensuo. B ceasu
¢ 9TAM HAXOMMTCA PasdlAYHOE OTHOMIeNNE K OeJIKOBEIM BEN(ECTBAM KAK K MCTOY-
HWKY TYMWHOBBIX BEINECTB Yy CICI{MAJIMCTUB, BaHUMAOIIUXCA Xuvuneil Topda B
yraeil, ¢ oXHOH CTOpOHBI, M CHENAAIHCTOB N0 XWMWH NOYBEHHOr0 TryMyca —
C ApyTOii; B TO BpeMsA Kak NepBbie He NPANAIOT CYUICCTBOHHOro 3maueHus Ge-
KOBLIM BOIECTBAM, COCPETOTOUMBAsA NOYTH HCKIIOYHTENbHOe BHEMaHIe Ha Ges-
A30THCTHIX COEIHHEHHAX, BTOPHO C JI0JIUEIM OCHOBAHHEM HMPH3HAKT 3a Gelko-
BLIMH BeIUecTBaMHU KPYNHYIO poin B o0pa3oBaHMM HOTBEHEOro ryMyca.

Cynu6a 30IBHBIX 31eMEHTOB

3onbHHE 3IeMeHTH PACTHTENLULIX OCTATKOB NPH DaslOMeHHH TOCHSHAX
qacThI0 0cBOGOMKIAIOTCH B (hopMe MHUIEPANbHEIX COeMEEHHH, a8 JacTHI0 YCBaH-
BalOTCA MHKDPOOPraHM3MaMH, (IePCXOJiA IIPH 2TOM CHOBA B OPraumyeckyo gop-
My HApAZY C a30TOM M YITICDPOAOM.

K uncay anemeuron, n TpaHcopMauamm KOTOPhIX MHKPOGHOTOTHIECKHE TIPO-
I{CCCBI CHIITE3a Mrpal0T BeCLMa KPYIHYIO Pofib, 01HOCATCA cepa m $ocdop.

Cepa, BXofiAlaag B cOCTaB Ge/ikoBIIX BEIMECTB, BHLICAACTCA cHayaja, HpH
rUIPONHTHYECKOM pacuaje Oenxos, B (opme ImucTeMHa (Wim OucTHHA); TO-
CHAGIHEH MOMKET OLITH 4aCTLIO HENOCPeACTBEHHO YCBOH MMKDPOOPraHH3MaMH,
9acThIo e praercst JaNbHE y pacmany ¢ BHIfeJeHHeM CepH B BHAQ
cepopojioposia. CepoBofope/i NpH a3pOGHBIX YCIOBHAX JErKO OKACHACTCH Kak
YHCTO XUMHYECKHM myTeM (IIPH YYaCTHH OKHCH ’Kene3a), Tak w ocofeHHO Guo-
JormdecKEM (Iox BausuueM cepobakrepaif), cHadala A0 SJOMEHTAPHOH CepHI,
a 3aTeM Ao cepuoit kucaothl. Ilocrepmas o6pasyer ¢ 0CHOBAaHHAMA IOYBLI CYJIL-
daTh, B BHUIe KOTOpPhIX cepa MOXeT GHITL CHOBa BOBJCYENA B GHONOrMIECKU
KPYyroBopoT G1arofaps YCBOGHMIO BEICUIMMH DACTeHHAMM H MMKPOOPraHM3Ma-
mu. IIpsn aHaspPOGHKEIX YCHOBHAX ONWCAHHLIN KPYTOBOPOT YCHOMKHAETCA BOCCTA-
HoBAEHHOM CYIL(aTOB 10 CepoBOIOPONA.

Ilo mMeomumca gannev (Waksman, 1932; Mumyctus w Pysos, 1933),
or 80 mo 90% Becefl CepH B FyMYCOBhIX FOPH30HTAX IIOUBBI HAXOTHTCA B Op-
TaNWYCCKOM (¢ elbit0, TIABHBIM 00pPasoM B IIPOTeMHAX MAK-

PYop (a)
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g)ono CHETC3a HIH KX MPOH3BOMHBIX) m Toabko 20—10% B opme cyms-
aTOB.

®ocdop opranudeckux CoeNHHEHHii — HYKIEOMPOTEHUNIOB, a TAKMKe JIOIUTH-
#a n QUTHEA, BXOAAMMI B COCTaB NociaefAHAX B opMe 3aMeNIEHHEIX OCTATKOB
docoproi KACNOTH, BHAEAASTCA NPH PA3NOMEHHA ITHX COSNMHEHHIl Hemo-
cpencrBenHo B gopMe fochopHo# KECIOTH, 3HauMTENLHAA WACTh DOCTENHE
ycBamBaeTcs KAK PACTOHWAMH, TAK M MHKPOOPraHA3MAaMHA, B KOTOPHIX, IO NAH-
nuiM Crokinasa, conepkarca 4—~5% P,Os mpu obiuem copepskanuu somst 6—9%
{Waksman, 1932).

DTHM OGBACHsMETCA 3HAYMTENbHAA AKKyMynanEa docdopa B IymMycOBRIX
ropusoHTax mous, rae Gomee 50% Bceli focopHOE KECIOTEHI HAXOKHTCA B Op-
ranmdeckolt opme (Hapnuucknmit m 3amaruma, 1933). Ilpm anaspobmeix
YCIOBHAX B T0YBe MOTYT HNPOTeKATh BOCCTAHOBMTCJbHBIE IPONECCH, CONPO-
BOYjalomueca ofpa3oBaHAeM McHee OKHCIeHHHIX ¢opm ¢ocopa BIIOTH KO
docoprcroro Bogopona (Pynaxos, 19264, 6).

Ws npyrux o1eMeHTOB B J0BONBHO 3aMETHHIX KOJAHYECTBAX MHKPOOPraME3-
MaMA ycBauBaeTcA Kalmil, YCBOGHHEe POYHX BJIEMEHTOB MeHee 3HAUHTEILHO;
NOYTOMY NpW PABIOMERUH PACTHTOILHEIX OCTATKOB OHH OCBOGOMIAIOTCA B ME-~
HepaanHoii opMe, T. e, B opMe coxmelt (kapGomaros, cyanaros, docdaros,
HMTPaTOB) M THAPATOB OKWCel, KOTOpHIe, O/(HAKO, MOTYT BCTYNATh B XMMiue-
yeckHe M (PUBHKO-XHMAYECKMEe PeaKUUd ¢ TyMYycOBHIMA BeIeCTBAMH.

OCHOBHBIE HATIPABJIEHMS] TTIPOLECCOB
NPEBPAIIEHUS OPTAHNYECKHX OCTATKOB B IIOYBE

U3 Tomnko 9To cAeMaunoro 0630pa IPONECCOB NPEBPAIIeHHA PACTATONALHEIX
OCTATKOB B TOYBe MO0 BHIETh, HACKONHKO PaBHOOOPAsHH OTH TPOUCCCHL B
3aBACHMOCTH OT XapaKTepa BLIBHIBAIONUINX MX NPHYEH, OT NPAPOALI HCXORHEIX
REIEeCTB M OT YCAOBHI CPOILL.

B aToM pasnoo6pasau paccMOTPEHHBIX NPOLECCOB, OJIHAKO, JIETKO HAMETHTD
nBa BIX, TPOT KHBIX [PYT APYTY HANDABICHHA, OJIHO M3 KOTO*
pHIX oGBenHHACT MPONECCH PasNoMeHHA, a APYyroc —OpPomeCChH
HoBooOGpa3oBaHMA HIM CHHTE3a.

Tpomeccsl pasno:;KeHHAA, BLI3HIBAOMEIC MOYTH HCKAIOUMTeNpHO GHOMOTMYe-
ckumu dakropamu, rraBENM 06pasoM eATeNbHOCTHIO MHKPOOPraHU3MOB, ¢ Xd-
MHEYECKOIl TOYKH 3PEHHsI BHIPAXKAKTCA B PEAKIMAX TEAPONMTHIECKOTO pacma-
Ja, paspbiBa YIMIepPOAHbBIX LcNefi B NWKIOB, BOCCTAHOBIGHUA M OKHCICHHA, CO~
NPOBOMIAION(MXCSA Bbife eHNeM dHepran. Pesyabrar aTux mpomeccos — pacoag
CIOKILIX OPraHAYeCKEX DBELICCTB M NpeBpalleHHe MX B KOHeYHOM Hrore 06-
PaTHO B NPOCTHiE MAHEPAJILHbIE COOMMIIEANA.

Byayan 00a3aHB B OCHOBHOM AEATENLHOCTH MAKPOOPTAHH3MOB, IPOIOCCH
pasiiosKeHus Heu3Ge:KIo CONPOBOKNAITCA IPOTHBONONOMKHBIMU IpomeccaMy
CHHTE3a BEILECTB, COCTABAANWKX KioTKH MuKpoGos. KommwecTso aTmx BHOBB
CHHTe3HPOBAHHBIX BCLIECTB 3HAYHTONHHO MEHBINO PasloMKOHHON MAcCH (B cpen-
HeM okoxo 20%), a cywecr ux POAONKHTENLHO, TAaK KaK IIOCTe
OTMMPAHNA MUMKPOGOB OHKM TOABCPraloTCA PA’N0MKeHMIO HAPARY C APYrWMH Op-
TaIMYECKAMMU OCTATKAMH.

IloBTopenue Mpu 3TOM PaaNOKEHUy HOBOTO MHKPOGHOro CHHTE3a He MOKeT
OCTAHOBMThL NPOTPECCHBHOI YGLIIM BeIIECTB 3TOif KATErOpHM OPH OTCYTCTBHH
DOCTYNCHHS CBEKAX PACTHTENLHBIX OCTATKOB. .

Ho napagy ¢ MHKpUGHOZOTAYECKAMW IPOMECCAMA DPA3A0KeHHA M MHK-
pofHOro cHHTe3a B UOYBe WMIAYT NpONECCEl I APYToro poma, obnsaHHme
cTIOCOGHOCTH pANa OPTaHHYECKHMX BeIICCTB K PEAKMUAM YACTHIHOTO OKHMCIe-
HHS, TONUMEPH3AHE K yIIOTHEHUs, WIH BIAMMHOH KoHIeHCal@H, B PC3ylb-
raTe KOTOPHX BOZHEKAIOT §0;1ee YCTOHUMBEIe K DasjOMEHHIO BEICOKOMONEKY-
JHpHEe coeNEHEHHs, AMCIONMe XapaKTep ryMHRORHX BewiecTs. BoamoxHocts
TAKEX PEaKOEi, IPOMCXONAMMNX ION BAMSHEEM KRCJIOPofa BO3AyXa, HPH y9a-
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CTHEA MHHEPANLHBIX KATAIA3ATOPOB M 9HBEM, JOCTABIAEMHX KAK PACTATENb-
HBHIMA OCTATKAMH, TUK M MUKDPOOPraHM3MaMH, objeruaercsa TeM o00CTOATeNB-
CTBOM, YTO 3HAYATENBHAA ACTH BeIIeCTB, CHOCOOHWX K 3THM peaKkmgaM,
OTIAYaeTcA IPA H3BECTHHIX YCIOBAAX MeHbIMedl NOCTYNINOCTBIO RIA MHKPO-
6mosornyeckoro pacmapa.

K wmcay Taxdx BemecTs OTHOCATCA NPEEMYL(ECTBEHHO COCAMHOHHA HUKIN-
9eCKOr0 CTPOCHHS, IPACYTCTBYIONIHE B CBEKAX PACTHTCABHLIX OCTATKAX (JHr-
HEH, AYGHIbLHEIe BeIIeCTBA) AW BOBHMKAIOM(Me B KAYECTBC NPOMEKYTOUHBIX
OPOAYKTOB paclaja OpH PasioKeHAM J(PYTIX COe/AHOHMEI (HAIpEMep, apoMa-
TATOCKU® AMHHOKACIOTHI) .

Kax no cnocoby croero o6pasonaHus, Tak H 1O CBoeit UPHPORe TYMUHOBHE
BemecTBa, Kak-6yfer BHAHO B AaibHciilleM, MpefcTaBAAIT Co0oi XapakTep-
HHe /A TI0YB COCHHHEHNs, HAINIHe KOTOPHX OTAAYAeT FYMYC OT HeH3MelleH-
HOTO BelIeCTBA PAacTeHHH, JKABOTHEIX A MHKPOOpPraHA3MoB. B mouse oHm raxsxe
HOBEPralOTCA Pas3iioMeHMIO, HO B Goliee Me/UWIeIIHOM TEMIIC, 4eM PacTHTeNBHEE,
JKHBOTHHe B MHKPOGHBIe ocTaTKH. IloaToMy Mul BripaBe BHIIENATH CBoeoGpas-
Hhle MPOLECCH UX CHHTE3a B 0C0GYI0 Ku1eTOPHIO MPOLeccoB ryMupuKaqua.
B rakyio ske 0cobyio KaTeropuio MoryT GHITh BEIieJIeHEl H Mpomecch oGpasoBa-
BB GMTYMOB NpH R3MOLIEHHAH CMOI, YKAPOB M BUCKOB B AHA3POOIILIX YCIOBMAX
pasaoxerEd. Ilponeccs GNTyMBHH3ANAY, KAK Y2Ke MOXHO 3aKIIOYATL H3 H3J0-
JKeHHOro Bhillle ¥ Kak GygcT BHAHO fajee, He MTPalOT 3aMeTHOH poau B obpa-
30BAHME ryMyca GoabIIMHCTBA HOYB, HO MPHOGPeTAlOT AOBOALHO GosBluoe 3HA-
yeH#e B 06pazoBaHun TOPQOB H calponeei.

TombKo 49T0 M3IA0HeHEHoe 06 OCHOBHHIX HANpPABIGHEAX NpONECCOB IpeBpa-
IMeEHs OpraHHYeCKOro BELIECTBa MOeT GLITh IpeacTaBleHo B 06o6menHoM
BHJe CAeAYIOWeil CXeMoil.
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Ilpn cocraBneHnH ee HaMm GBUIM MCHOIL30BAHK AHAJOTHYHEE CXEMH, IPOI-
noxennre Maitsaangom (Maiwald, 1931) u Baxcmanom (Waksman, 1932;
Waksman, Jyer, 1932, 1933). Cxema MaiiBanbaa. paiomas BeChMa NOIPOGHHIi
0680p IIPoReCccoB IPeBPAIIeHNAA OPraHIYeCKHX OCTATKOB, HMEOT, OIHAKO, Nelbio
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ap oyTa o6p HHA B IOYBE 'YMHWHOBLIX BeIICCTB (MJIH ryMyco-
BEIX B COOCTBeHHOM CMBICJIC DTOTO CJI0BA, o TepMuuodorum MaiiBansaa). Ilo-
3TOMY B Heil HE[OCTATOYHO OTIETNIMBO BLICTYHAeT posib MHKPOOHOro cmHTe3a.
Bonee mpoctan mo cpasHeHRIO ¢ Hell cxeMa BaxcmaHa HaeT oryernmBoe mpen-
CTaBJIeHHe 0 HPOICCCaX PasioKeHNA U MWKpoOHOro CHHTE3a; 4TO JKe KacaeTcs
mpoIteccoB ryMuMKaIyu, TO OHA CBeleHE TOAKO X PCAKIIUE B3RUMHOIO 0CAN-
JICHHA JATHNHA ¥ OPOTeHHA (MpM yYaCTHH OCHOBAHMIL IOYBHI).

YCJIOBAAl HAKOIUIEHMAA OPTAHHYECKOrO BEIIECTBA
B IIOYBAX

Hakonaenuc opranmyeckoro BeliecTBa B 10YBAX 3aBHCHT IPEHIE BCEro OT
COOTHOIIGHUS MEKAY BEJMYMHON eXKerofHOro NpPHXOAA OPFaHUMYECKOTO Mare-
pHAZIA M BOJMYMION pacXofa maM YOBIIM €ro BC. BHE IPoLy p
JIM3ANEH; B HEKOTOPWX CIyYadax VOBUIb MOMKeT IIPOMCXOJHUTH TaK:Ke 3a CYCT
BEIMBIBAHHA PACTBOPAMBIX COGNHIIGHAI 38 IPeebl TIOUBbL.

Ilpu paBercTBe Beamuni roxonoro OPAXofa H Pacxofa HAKOILIEHHe OPraHH-
YeCKOro BeweCTBa B 1109Be, 0YeBMAHO, GYAET OTCYTCTBOBATH; OHO BO3MOKHO
TONBKO B TOM CJIyuae, eClM OPUX0J IPCBHIIAeT yOHIb OT paaxnokeHus, Ha-
KOILIAIOICCCA OpranAdeckoe BeIeCTBO OTIHYAETCS, KaK IPaBmIo, Golee sHAYM-
TeNBHOH YCTOMIMBOCTBIO K PA3JOAEHHIO; OTHAKO B U3BECTHON Mepe OHO TaKke
nopsepraeTcA MuHepanmaanuu (u BEMbBanuio). IloaToMy mo mepe Haxomie-
HHA ero B ModBe o0Ias BeIMIMHA €KEerOlloro PacXofa OpraHMYecKoro Bellle-
CTBA MIOKHA MOCTENeHHO YBEAHYUBATLCA U 9epe3 HEKOTOPEIi, Gonee nan MeHee
NOHTeNBLHE/i TEPMOA MOMKeT CPABHATHCS ¢ BOTMIMION €/KETOAHOro IPUXONa
cBeskero MaTepuana. ITo mocTHIKEeHHMH 8TOr0 MOMEHTA JANbHCHIICe HAKONICHAS
CTAQHOBHTCA, 09EBHIHO, YKC HEBOZMOKHBIM.

JpyruMu cIoBaMH, TEOPeTHIECKH MOMKHO IpeAnonaraTh, 4To IPH H3BECT-
HBIX IOCTOAHHLIX YCIOBHAX B OTHOIIEHHMM NOCTYIUVICHEA W PA3N0KeHAA HaKOI-
JleHHe OPraHUMYeCKOro BelecTBa B II0YBAX HMeeT Npejel, Bblle KOTOPOro Ha-
KOIUTEHHe HeBO3MOKIIO,

BHIBOA, cdopmynuposannsit Hocruuesnm (1886), mocaymmn ocmo-
BaHHeM AJIA TEOPeTHIeCKHX PACYETOB IO OHpefeeHUl0 BO3MOIKHOI BeMHYMHLY
HaKoIIeHAA TYMyca I IPOAOKATONLHOCTH NePHOJA HAKOTUICHHsA, IIpAIeM, Off-
Haxo, KocTeiueBniM, a satem m Cubupnmesnim (Cmbupres, 1900—1901) 6uiio
CllellaHO HeOCTaTOYHO 0GOCHOBaHHOE NONYINEHHE, ITO PasNoMKeHHe KaKk CBe-
JKMX PACTHTEJBHBIX OCTATKOD, TaK M HAKOIVIAIOLIETOcA TyMyca HAeT ¢ OffMHa-
KOBOH CKOpPOCTBIO.

Ilpu 3TOM HONYNeAMM HAKOIVIGHWe OPTAHHYECKOTO BEIeCTBA HE MOMeT
npesnimars peausunbt (n— 1) A, rme A — BelHYHMHA €KeTOAHOro HPHXOJa,
a n— spaMeHaTeNb ApoGu pasnoxeHus, ITo pocTm:keHHR yrasaHHoi Bemwdu-
gu (n — 1) A mocaenyionmmii exerofHulit npuxoy A y)Ke He YBeIMIHBAeT CO-
HepAKaHAA OPraHMYECKOro BeLeCTBA B MOYBE, TAK KAK OJHOBPEMEHHAA BeJNH-
ynHa pa3nokeHHA Gymer pasHa aroMy mpuxony (CmGmpues, 1900—1901):

1 nA
7[(n--1)A+ Al = = A4
CiemoBaTensHO, €ClM OT €KerogHOTO IPMXOAA pasjaaraeTcA B TeueHue rofa
0,14, To ofmec KOIAIECTBO OPTAHMIECKOro BeLIECTBA, HAKANVIHBAIOIIETOCH
' B mowuBe, 6yReT paBHO 9 A; Tpu seaMuUMHe pasiaokenus, paBnoit 0,01 A, Hakom-
acane 6ymer 99 A m . 1.

IpusepesHBIC pacdeTsl, OAHAKO, HE HMEIOT PeajbHOTO 3HAWeHMA W3-3a OUIH-
609IHOCTH JIeHAIET0 B OCHOBe MX AONYIeHHA 00 OMIIAKOoBO# CKOPOCTH PA3iio-
JKeHHA CBEIKHX OCTATKOB M HAKOIJIAIIErocs OpraHAYECKOro BEUIeCTBa IIOYBH;
B eHCTBHTENLHOCTH MOC/eJHee PasiaraeTcd 3HAYHTENbHO MeJeHHee IEepPBLIX,
Kak 06 aTOM MOKHO CYJHTH 110 Pe3yJhTaTaM MHOTOMMCIEHHBIX HCC it
paga astopos (Waksman, 1936, n fip.). ITooToMy pusa ompepmeneHHs BO3MOX-
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HOA BeAHYHHE! HaxoIJeHHA HEOGXONMMO MPHBHMATh BO BHHMaHHe KaK APoObL
(unn xo3pPruMenT) pasnoKeHHA NOCTYNAIOUIMX OCTATKOB, TAK U Apobs pasno-
JKeHAA ryMyca, IPHYeM TOCAERHAA AOMKHA GbiTh MeHblle nmepsoil. Kakoe aHa-
ueHHme UMEIT o0e 3TH BENMYMHH [JA PasMepoB HAKOIVICHHs, MOMKHO BH/CTH
M3 CTeAYIOLIEro NpuMepa. .

Monyctuy, 470 Kod@PUUMEHT PasNoKeHUA MOCTYDAILIEro MaTepHa®a pa-
Ber 0,5, a Koaunuent pasnoxmentn obpasyomtero rymyca — 0,1; maxomnze-
HIe B OTOM Clydae MPEKPATHTCA, KOTAA B NoyBe HaKonuTcA 5 A opraEmyeckoro

BellleCTBA, TAK Kak IpH 2ToM OyjaeT emeropno pasmarateca: 0,5 A +‘:1'—: = A,
Tpnrvman nepemit koadpunment pasunm 0,8, a Bropoit = 0,01, monywnm Be-
JHYHAY HAKOIUTeHMs 23}0‘4, TaK Kak Torja obIas BETHYMHA PasnokeHus Oy-
net paena: 0,84 +i00 = A. Boobine, oGoanagas Kosddumuent paanomenns

CBEIKETr0 MaTcpuala depes 4, KoadduuuenT pasnoKeHus TyMyca 4cpes & U Be-
JIMYHHY €KeroRHOro npuwxoia depes A, mpejiefsHas BCJHIMHA HaKomesus S
MoxKeT GBITh BEIpaskeHa gopMyJroi:

s=1=

A.
x

W3 aroit PopmysL BHgHO, YTO PasMepHl HAKONJIEHHA TYyMyca ONIpefeIfAloT-
CA: BEJM'IMHOM €3erofioro NPAXOHa OPraHNYCCKAX OCTATKOB, KodpdumuenToM
Pas:ioMeHMs STHX OCTATKOB W KoaduiumentoM pasioieHHA CaMoro ryMyca.

Bynyuu o6 raaBEEY 06p JeATeNBHOCTH MEKPOOPraHH3MOB, pas-
J103KeHUe 3aBUCHT OT IeJIOTO PANa HaKTOPOB, K KOTOPLIM OTHOCATCA: COCTAB MO~
CTYyNAoIAX B MOYBY PAacTHTEILHLIX OCTATROB, KIMMaTHYeCKHe H NOYBeHHHE
yctopaA. ITH (PaKTOpL! OKA3WBAIOT TaKie GOAbIIOe BAMAHHE M Ha OJHOBpe-
MellHO MAYIWe Hpomeccsl MHxpoGHOro m (hHaMKo-XAMHTECKOro CHHTE3a, pe-
BYNLTATLI KOTOPHIX OTPAKAIOTCA Ha COCTaBe WM CBOWCTBAX ofpasylomerocs
rymyca.

3HAYeHHE XEMMYECKOTO COCTABA PACTETEAbBHHX OCTATKOB

OTnenvHEe CTOPOEH 3TOr0 BONPOCAa HAMM GBUIM yiKe BBIICHEHH paHbuNe,
TpR XapaKTePHCTHKe IPONeCCOB MPEeBPAIICHHs PA3MMYHBIX TPYNIl COCAHHEHMIE,
BXOAAIINX B COCTAR PACTHTENBHEIX OCTATKOB. Floa'muy ceil9ac HAM MOKHO
OTrpaHHYATHECA TOABKO HEKOTOPHIMA 0GoGUIaIOMMH 3aMEeTaHAAMH.

MHorouncIeHHBe 3KCHePHMEHTANBHBIC VCCACIORAUNA PAsIHYHLIX ABTOPOB,
ocobeHRO McCTefoBanAa BaxcMaHa M COTPYIHMKOB, MOKAa3bIBAIOT, 4To GHICTpEe
BCero pasnaraloTcA BOAHOPAaCTBOPEMEIE COeMMHEHMs, NMPeACTABIGHELIe caxapa-
Mu, opraAmyeckuMu KucaoraMu M 1. 1. IloaToMy CKOpoCTh Pa3noKeHHA pacTH-
TEABHBIX OCTATKOB B IEPBEIN IIGPHOX HAXOAMTCA B OPAMOI 3aBHCAMOCTH OT CO-
JiepKaHAA BOXHOPACTBOPHMBIX COSANHEEMIA.

Jipyras rpynna coefHHeHni, K KOTOPHIM OTHOCATCA IIeJUNONe3a U reMHLEN-
J0.41€3bl, COCTABAAIONUX TAABHYI0 MAacCy PacTATENbHBIX OCTATKOB (CBHIIE
50%), paanaraeTcs HCCKONBKO Me[JICHHEE, MPHIEM CKOPOCTh PasioseHHA Ha-
XONHTCH B BABMCHMOCTM OT HAJIMYHMA A30THCTHIX COJHHEHHH B PACTUTENBHBIX
OCTATKAX MIM B I0YBe (B BUAE MHUHEPAJBHBEIX CONei), TaK KaK IPOmecc pasio-
JKeHHA CONMPOBOMKJAETCA CHHTEROM 3HAUMTENbHHIX KONHYECTB MHKpOGHOrO
Genka.

TIpu EcaocTaTKe asoTa pasliosKeHWe LEJI0Ne3H A TeMHIEILTIONe3 HieT Mea-
NeRHee, Ho IOTEPHA OT PaajioeHHsA MOKeT GbITh B KOHIe KORIOB Gosbime BBEAY
MeHBIIAX PasMepoB MEKPOGHOrO CHHTE3a.

Eue Mennennee B 601bOIAACTBE CIYIacB PasiaracTcsi JHTHAH, mpmdeM Ha-
JHYME AHAYMTEJBERIX KOJHMYECTH €ro 3aMe[JifieT pasloKeHHe INeJII0Jieshl
(Ostwald, Steiner, 1925; Rege, 1927; Waksman, Tenney, 1927—1930).
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Taxkoe e saMeIAlOINee BIAANHe Ha PaanoxeHHe OPraHUIOCKHX OCTATKOB
U [eJoM H Ha Pasiio’KeHHe FeMMICIIIoNe3 K NeJNTIoNe3H B OT/eJbHOCTH 0Ka3H-
vaet Gonpmoc cofepanne cmon M Ayounsabx Bemects (Nemed, 1930; Woll-
ny, 1897).

OpranEYecKne a30THCTHIC COEAMHEHHA DPAcTHTENBHLIX OCTATKOR B ofmyeM
JETKO MONBEPraloTCA DA3NOMEHHI0, OAHAKO BMECTO IOCHAeJHHEX HeMe/IeAHO
o6pa3yoTca poTeMHB! MHKpPOGHOTo cuHTe3a. [pn pasiomennd PacTHTENbHHX
0CTaTKOB, GeIHBIX a30TOM, Pa3BHTHEe MHUKOOPraHM3MOB JTHMHTHDPYETCS COMep-
JKanneM a3oTa (IpH OTCYTCTBHM JOMONWNTENEHOTO HCTOYHMKA €ro B BHIE Mn-
HepaNbHBIX COJNCH HOYBH); TMOBTOMY 9eM BLINIE, JO M3BeCTHHIX TPeAenoB, cO-
NepcaHMe AZOTHCTHIX COGIWHEHWI, TeM IHeprEYHee MAYT MROUECCHl (PA3JIO-
HCONUA.

OnHako moTeps OT PasJioKeHEA NPY HOCTATOYHON JUIATEASHOCTH MPOLECCOB
mosker GBITL B 9TOM CJiyyae MeHbIe GIaronaps 3HAYMTENBHEIM Pa3McpaM MUK-
po6Horo cuuTesa H YIacTHIO MPOTeMHOB (M MPOAYKTOB MX paciaja) B o6paso-
vaHUA Goslee yCTOMTHBRIX IYMANORBIX BELECTB.

JInA MITIOCTPAIMN M3N0/KEHHOr0 MOMHO HPHBECTH pe3yNbTaThl ONLITOB
Bakcmana u Tennn (Waksman a. Tenney, 1929, 1930) mo maydemmio xona
PasIoMKeHHs YeTHPEeX PasIHTHEIX N0 COCTABY MATEPHANIOB — KYKYPY3HBIX CTe6-
neil, prtaHoit COTOMEL, Ny6OBLIX NUCTbEB M JIOLEPHE. XMHUeCKAH COCTaB 3THX
MaTepraJiob IpEBeAeH B Taba. 7.

Tabnuma 7
X # cocraB pacr 7 %
= .

oy Elao2 [o%5 | S2 = -]
gézf|azsg|fael| RE |8 | 2 | &2 | 8 | =
Kyxypy3ame cre6un . .| 1,80 | 10,58 3,56 |17,63(29,67|41,28| 1,98 | 7,53| 0,86
Pxasaa cotoma . . . .| 1,84 | 4,51| 1,75 |21,10|38,52(14,63]| 0,81 | 4,18| 0,24
HOy6oBuwe auerea . . . .| 3,71 | 8,28( 5,65 |12,93|13,78(30,30]| 4,25 | 5,09| 0,77
Jhomepua . . ... .. 2,75 | 12,44} 4,80 | 8,52(26,71 (10,78 8,13 | 10,30| 2,58

O paaMepax NoTeph Mocle PaaioKeHUs vepe3 pasnmdHbie CPOKH B aapob-
HHIX YCIOBHAX MOKHO CYARTD IO AauneiM 16, Ta.
Ta6amna 7a

W 'KOrO COCTABA PpACT Ma’ B

P P ¥

1-# cpox 2-8 cpok 3-# cpox §-it cpox

Matepuan
quciao nore- | WO nore- | 9ucy0 10Te- | Yucao noTe-
Juieit | pu, % | nuch | pu, % | Amenr | pu, % | nwek | pu, %

Kywypyaaue cre6am . . . . 27 (36,46 68 |54,40( 205 | 70,70 405 (79,70
Pxanas coomMa . . . . . . — — 66 |66,97| 143 | 28,88| 386 |38,27
Hy6oBue nuerbA . . . . .| 29— — | 66 |22,421 143 | 29,15| 386 |42,15
Jlomepa . . . . ... .. 27 30,0 | 68 41,60} 205 | 54,20| 405 |61,50

Kax BEIHO M3 HOJNyYeHHLX Pe3ylAbTaToOB, 06I(ad MOTeps HPH PABNOKEHHH
oKasanach MauGomee 3HATATENLIIOH Y U3MeIbIeHHBIX KYKYPY3HEIX creGicit; Ha
BTOPOM MeCTe CTOHT JIONEPHA, Ha TPEeTbeM M 4eTBOPTOM — AYGOBLe JHCTBA U
pikaHasA conoma. Manan CKOpoCTh pasnosieHUs PHKAHOM COJOMBI IO CPABHEHMIO
¢ KYKYpysHuMH cTe6asMi o0BbACHAETCA HeSBHAYMTEAhHBIM COfepHKaHueM BO.-
HOPACTBOPUMBLIX BEHIECTB M a30Ta; B OTHONIGNWH {yGOBHX JHCTHEB CKa3LIBAET-
cfl, OYCBU/HO, BIUAHHE BLICOKOTO COAIeP/RAIINN THTHAHA H HATU4UA NYGHIBHEIX
Bentects (M BockoB). OcoGoro BHMMANNA 3acHy/KMBaeT pa3dHYHAR CKOPOCTh
pasnoMeHua KyKYpYsHBIX cTebaeii n MIOTEPHBI; OpK MOYTH ONHHAKOBOM COMlep~
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JKaHHH BOJAHOPACTBOPHMbIX BellleCTB W JMTHMHA M GONee BHICOKOM CORepKaRAM
a30Ta MONepHa AaNa MeHBMNH IPOLEHT HOTEPH IPH PA3JI0KOHHEH, IeM KYKy-
pysusie cre6an. OueBnHo, Gosiee BHICOKOE COACDIKAHME HPOTCUHOBLIX BELIECTB
ABWJIOCH UPUIAHOHE 3HAYMTENHLHOrO PA3BHTHA MPOLECCOR MHKPOGHOrO CMHTEsa
¥ rymMEduKanRn, TOrAA KAK NpU PadNosKCHMA KYKYPY3HBIX cTebacit aTu mpo-
ecchl OLIM BRIpasKeHbl 3HAYHTCABHO clabee.

HaMmeuennsie BHBOAL 0 BIAABHA COCTABA PACTUTENBHHIX OCTATKOB HA CKO-
POCTH padioenusA W Ia PaaMepsl yOLLIA OPraHM9ecKOro BeL(CCTBA HMEIT
Gonpiioe 3HAUEHHAE NPU MPHEFOTOBIEHMM KOMIOCTOB H HaB03A, MPHE 3anamIKe
3eleHBIX YMOOpenuii M IOMKHMBHHX OCTATKUB PasiMYHBIX KymbTyp. Bamssume
aToro (haKTOpa B NPHPORHBIX YCIOBMAX 3HAYMTENbHO OCHabisercd, BO-IepBbIX,
CMEIIAHHLIM COCTABOM ECTECTBEHHON PACTMTEJBHOCTH, 6Jarojlapa deMy cria-
JKHBAIOTCA Pe3KHe DA3NHIMsA B XHMHMYCCKOM COCTaBe TOCTYHAIOMAX B HOYBY
OCTATKOB, 2 BO-BTODPHIX, BIAAHWEM DAAA APYTux aKTOpoB HA NpPOUECCHl pas-
nomenna. Ioarowy peCcTBeHHEle Had MA B IIPHPOTE MOTYT fIpH-
DeCTH X COBepluenHo OGPATHHIM BHIBOJAM, B YaCTHOCTH OTHOCHTENBHO Golee
MeJJIeHHOI'0 PA3oMeHUsA JATHAHA, AYOMIBHEIX BeMIECTR @ cMos. B Kauecrse
OprMepa MOMHO BOCIOAB30BATECA COMOCTABICHHEM JNECIHX NOYB C JYCOBRIMH
AIM JTyroBo-cTenHblMH, HecMoTps ®a To, Wr0 JecHasi PacTHTCIBHOCTL Jaer
Golnlee 3UATUTEALHYI MAcCy OPTaHUGECKUX OCTATKOB ¢ Gojiee BHICOKHM colep-
KaHWeM JNWTHAHA, AYSHALHEX BEWICCTB M CMOI, 4eM JyIrosas WA JyroBO-CTeN-
Has, Bce ofliee KOANTECTBO ryMyca B J€CHBIX MOYBAX, KaK IPaBAIO0, MeHbLIe,
veM B JyroBo-CTeNMHEIX (YepHoszeMaXx) wav B ayrosux moysax (Twpme, 1933).
Ha sroro mpuMcpa MOMKHO 3aKNOIUTH, 4To Gonmce pemaionmamu Qaxropamm
Pa3oMeHNsA OPrAHRYECKAX OCTATKOB M HAKOMIeHHA TyMyca ABIAIOTCA He CO-
CTaB PACTHTEIBHHX OCTATKOB, 8 HOYBCHHBIC ¥ KINMATHYECKRE YCIOWUA.

B cBfizn ¢ BIMAHHeM IOYBEHHEIX YCIOBWA HECOMHEHHOC 3HAdEHHE HMeeT
TAKKE W XapaKkTep MOCTYINEHMSA PACTUTEABHHX OCTATKOB B IIOTBY — B BUAE
HOBePXHOCTHOr0 0Nafa HaA3eMHLIX OPraHOB, WY HEHOCPEACTBEHHO B MHIIe-
PaNBHBIC TOPM3OHTHI BA CYeT OTMMPAIONeli KOPHEBOW CHCTEMBI, TAK KAK yclo-
BHSA Pa3noxeHAA HAA3eMAOTro Omafia ¥ KOPHEBBIX OCTATKOB OWCllb PA3JiifyHLl B
-OTHOIIEHHH YBJIaKHEAASA, A3PANUH ¥ BIMAHAA MUAEDPANbHOH YacTH HOYB.

Bauanme ycnossii yBIaskHeHHS M adpandu

OpnunM w8 HamGomee CyniecTBeHHEIX (DaKTOpoB, olpeaeNAlOmMAX JHEPTHI>
PasIoMeHUs W XapaKkTep APYFHX IIPOLECCOB MPEeBPAINEANA OPTaHHYECKAX
ocTraTKoB B INpMpOfe, ABIAETCA CTeNeHb adpalfiH, 3aBHCANIAA OT YCNOBMit
yBnaxxHenHs. Ha snavenne aspanum fasHo yie ofpamialy BHUMAaHHE ACClIe-
JoBaTend, B pe3yasTaTe 4ero GeUIo YCT3HOBNEHO JBA THNA PasjiosKeHus —
aspo6HOe M aHaIPOGHOe, WaBecTHHe co BpeMeny lllnpenrcaa u JluGuxa nop
nassauuem taemve (Verwesung, Er is) m rememue (Faulniss, Putre-
factio).

Aspo6GHoe pasmoskeHHEe OPraHMIECKHX OCTATKOB B Ho4Be IIPOUCXO-
AUT IpH YCTOBHA CBOGOTHOTO KOCTYNa BO3NYXa IOJ BAWAHHEM aDPoGHHX Oar-
Tepuit B rpuboB, a TAKIKC OKACIUTENLHBIX PH3MM T OTYACTA MHHEPAILHEIX Ka-
TaxusaTopoB. OHO XapaKTepA3yeTcA MHTEHCHBHO MAYIUMA TpomeccaMm Gmo-
XHMAYecKoro (M 9acTLI0 XHMHYECKOro) OKWCHIeHHA, KOHEYHBIM pe3yabTaToM
KOTOPOTO ABMAETCA MUHEPANW3ALNA OPraHUCCKHX BemecTs. IpoMescyroumnie
NPORYKTH IBAPOANTHIECKOr0 PACHAj(a M HETONHOr0 OKMCICHHS UMEIOT BpeMeH-
HEIfi XapakTep M NAKOIIeHUSA HX NPH NMPOYEX OMaronpuaTHEIX YCHOBMAX HE
IPOHCXOAMT.

PaanoseHHe CONPOBOMAAETCA NMPONECCAMH MHKDPOGHOTO CHHTE3a, OAHAKO
NPOAYKTH MOCIeHEro HEYCTOMUMBLI M B CBOIO 0YEPeAb MOZBEPraioTCA Pasiio-
JKOHHIO,

To e caMoe OTHOCHTCA B K 06pasyioIiuMcsA TyMHHOBEIM BemecTBaM. Ecan
OpuHATH Bo BHHEMAHAe, 970 06pA30BAHHE IYMMHOBHX BelleCTB (B 4acTHOCTH,
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93 THTHANA) ABNACTCA OKUCAMTEABHEIM IPONECCOM, TO CGAYCT MPHATH K BHI-
BOAY, 9T0 adpoluoe pasioKeHHe AOMAKHO, HECOMHEHHO, COMPOBOKAATLCA IPO-
nmeccaMu TyMPQUKanuN JNATHAHA, JYOMIBHHX BENICCTE H NUKIMYCKUX WPO-
JykToB pacmafia Geaxa. Ho Ipu pesko BrpaKeHHBIX 2apOGHBIX YCJIOBHAX pas-
JI0;KeHHA FYMWHOBbe BELECTBA HEYCTOMYMBEL H MOCyT WOJBEPrHYTHLCA Padio-
FKCIVNIO,

Taxum 06pasoM, pes3ko BBIpaKeHHHIA aapoGHLIA THI pasiomenus, npu 6ia-
TONPAATHOM COYETAHMW HPOYAX YCIOBHMI, MOMKET NPUBCCTH K HOUTH 1OMHOK
MuHepaansalliy OPraHAIeCKOro BelecTBa B TIOYBe,

Auaspo6Hoe pa3noKeHHEe HPOMCXONUT HPH OTCYTCTBMH AOCTYNA
KueIopofia H B THIHYHOM BHIE MOMKET MMCTL MECTO B HIKHWX TOPHBOHTaX Go-
JIOTHHIX T0YB, IMepPECHINEHAbIX HeMONBHHOM (3acToifHOil) Baaroit (a Takme
Ha nHe mpynRoB m osep). OHo CobepmaeTcsA OOA BIMAIMCM aHAIPOGHBIX GaKTe-
PHif, BEI3BIBAIOLNMX DASHMTHLIe BUAB OpOKEHHMHA, Hpu KOTOPLIX BEIAeJeHHe
SHepruE NPOHCXONUT NYTeM BHYTPHMONEKYJIAPHLIX MeperpylinApOBOK I OKHC-
JeHHA 3a c9eT KMCIOPOAd, COAePKAIErocs B CAMHX OPraHHYeCKUX BEINecTBAX
(11 B HeKoOTOPBIX MUHeDATHHBIX cOefUHeHMAX HouBH), IloaToMy xoamyecTBO
BT/l OKHCJEHHOro HPOJYKTa pasioskeHnd — CO; — 3nauATeNsHO MEHLIIE,
ueM 1pn aspo6EOM pasioxennn, u HapAny ¢ CO; MPOHCXONHT BHIENERNE PE3KO
BOCCTABOBACHHBIX rasoobpasanix coepunenuit — CHy, H, HS. Ilpomencyrou-
HEle OPOAYKTH pacuaja ¥ HemoJHOTO OKHcJeHHs (B BHNG OPraHMYCCKHX KHAC-
JOT ¥ IPYTHX COeAmHCHMI) 06pasyloTCA B SHAYATCABHBIX KOANYECTBAX M yTHe-
1910T IPONECH Paai0KCHUA, KOTOpIe B o6LieM HAYT LeCPaBHEHHO MeJUICHHEe,
YeM UPE adpPOGHBIX YCIOBMAX, W NPHBORAT K 3HAYMTEJIBPHOMY HAKOMICHHIO
HepPa3NoKUBUIEroCA OPraEmdecKoro BemiecTea (B Buie Topda M campomeneii).
Kounmuectso ocBoGosxaaromelica aHepriy, BCAeACTBHE AANEKO HE MOJHOTO
ORMACJEHHA, TOPaso Meibine, 4eM TPH A2POGHOM Pa3NOAEHHH; TMOITOMY MHK-
poGuuiit cuHTe3 BRIpasKeH 3HauuTeabHO crabee. ITo nanunm Baxcmana (Waks-
man, 1931), Tonsko oxomo 2—5% yriepoia PasIoMCHHIX COIMHERM mepe-
Xogar B MHKpoOuyio dopmy. M3 xapaKTepa aHaspOoGHBLIX IPOIECCOB AOMAKHO
GHITH sAcHO, 9T0 MME B Goibllieli CTCNEWH ROJKHEL 3aTPATHBATBCA OpPraHAYe-
CKHe CoeRHHeHMs ¢ (olee 3HAYMTENBHBIM COJEpXKaHHeM KHCIOPOAAa B MOJe-
KyJle, lampAMep YIJeBOAb, TEKTHHOBHE BeleCTsa, NPOTEAHH, TOTAAa Kak
MeHee OKUCTGHHEIG COGAMHEHHS, K YHCIY KOTOPHIX OTHOCATCA JUCHMH, 'RUDH!
H CMOJIBI, AOJKHLI ObiTh Golee YCTOAYUDBIMA @ HAKOWIATLCH, TOABEPrasgch
JHIb Me[VICHAKIN HaMeHeHEAM (GUTYMHHuM3anmuA).

910 coolbparenHe MOATBCPANACTCA Kak PEMEeHTaTLHEIME Habmoa
HUAMA, TaK B AHATHBAMM COCTaBa OPHPOJHKIX MPOJYKTOB aHaspoGHOre pasio-
JKEeHUA.

Peako BEIpaieHALIe aHAPOOHBIe YCIOBHA UEGTarONPAATHHL Ui HPONECCOB
ryMudnkamun (7. e A o0pazoBaHus TyMMHOBEIX BellectB). B wacrtHoCTH,
B OTHOWIGHMH OfJHOr0 M3 HauGoJce BEPOATHBIX MCTOYHMKOB TyMHHOBHX Be-
WICCTB — JATHEHA — HMEIOTCA YKA3AHHA, YTO IIpH KHCIOH W HeliTpaxsHoi
Peaxuud oH IOYTH He H3MEHACTCA, a IpH INEJOYHON PeaKOuA MpeBpamaercd
B eNle He H3yYeHubie NMPOAYKTH BoccTavousenna (Fuchs, 1931). Hporusomo-
aoxene susonsl Tpycosa (1917) mo aTomy BOmpocy MONydeHHI B YCHOBHAX,
KOTOpHIE HeJIb3s CIATATH CTPOr0 AHAIPOGHBLIMH.

apsaay ¢ THNMYRBIME gpuauu 23poGHOro u aHaspoGHOro pasioKeHEA B
pupofe ropasmo Gompllee pacnpocTpaHenne AMeOT NPOMEMYTOUHbIe GOPME!
Hemoanoro aspobuosa MIM HEMONHOTo aHa3poOM03a, IPH KOTOPHIX a3poOHEIe
nIpory O/lHOBPEMEHHO HIIH IIep 1eCKH COUpPOBORAAIOTCA aHA3POGHKIMHE
npoleccaMH, WiH, Hao60pPOT, LA IOCIOACTBe MOCIENHAX OTYACTH HMEIOT MeCTO
N a3pOGHEIE TPOTECCH.

ojlee MK MeHee 3HATHTENBHOC HAKONJIEHHE OPTAaHHIECKOIO SellecTBa, AB-
JARIIeecA PE3YAbTATOM BIAAHAA TAKMX CMEIIANHHIX YCIOBHI, CONpOBOMIaeT-
¢A Opm BTOM Oojice 3aMETHO BHIPAKeHHBIMH SBIGHUAMA MEKPOGHOTO CHHTE3A
| ryMEduKanum.
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IonnTia monpasieNneHHA HPUPOARKIX THHOB PAANOKEHMA U HAKOIICHHN
OPTaHAYecKOTO BEMECTBA B 3aBMCHMOCTH OT YCJIOBMIi anpanuu 6unina cierana
Totouse (Ilotomse, 1920; Potonie, 1910). Ero xnaccaduxanus, ¢ HexoTopsIMH
COKpaLleHAAMH, HMeeT CIeAyIomuii BUA (cxeMa).

Cxena
Tama B opr 0 B npap
(mo INotorse)
o Iocryn v X (z:..
Taenue B upsucyrer- Ioanoe He
BMH KHCIO- YIIICDONCO-
poax epicaiux
Mpn Hamuuxm weors
KO- | 1T, l'lpu Baari Tene-
TOPLM UOR- [~ gypge nocTyne Kec- H THott
s | e
Hule U 6oTI0T aer)
Hue pacre- .
BHA N OGyrau Fymye
Topoos- npa B nanue | Topd
pasoua- RUCTYHEKKC- |  MPUCYTCTBHM
pi Jopoita, @ arMocep-
DATCM B OT- uoil  Baurw,
cyTeTUME JareM b 9a-
ero cToUHOM BO-
ne
Tponecc, Ko- | Tnuewue | Bea noctyna [ B aacro#twoht | Mpenmymnect- | DutyMu- | Caupoueas
TOPOMY 0CO- RECTOPONA Bone BENHO npo- | Husal 1
GeHHO  TIOR- neceH e
BepraloTCA CTHATARUE
HacToANne M BOCCTAHON-
BOAHKE Op- NeHUA
TaunsME R

Yenosaa HaKOIIEHHA TyMyca B I0UBaX 10 cxeMe IToToHBE YRAAULBAWOTCA
B TepBEle TPH Npomecca — TIeHHAe, neperHWBaEMe M TopdooGpasoBanne, Xa-
PAKTEPHCTHKA KOTOPHX B OTHOIICHHMH YCJIOBHI adpamnru H YB. cpena-
Ha, HeCOMHEHHO, 04eHb YHagHo. UTo sKe KacuerTcs XMMHYECKoil XapaKTepucTH-
XM TIPOIECCOB, TO OHA B HACTOANIEe BPeMA J0JKHA GbITh H3IMORENa CICYIOI{AM
oGpasom:

TreEne — mMO4TH IONHOE OKHCIEHMe, B Pe3yanTaTe 9ero OCTaeTCH OYeHb
MaJio MPoAYKTOB MEKPOGHOro CHETE3a H ryMuduKanmun.

Ieperaupanne — HeMOJHOE OKACICHME 1IpH HaNMYMA MHUKPOGHOro CHHTE3a
B ryMAdHEKaLAE; yMepeHHOe HaKOIIeHHe TyMyca (Iepersos).

Topdoobpasopanne — Gpoxenne, GRTyMHHA3ALHA ¥ KONCEPBANAA TPYAHG
pasaaraomuxcsa, GeAHRX KHCIOPOZOM COeRMHEHHH, MeJUleHHAA TyMUpUKalus.
Boarmoe BakomIeHEe OpraBMYeCKOro BeiecTsa B BHj(e Topda.

Paz He B adpoGHEIX YC. X OOHADYKHBAET NDH UPOYMX DABHHK
YCIOBUAX 3aBUCHMOCTb OT CTENEHM YBI&)XKHEHHA. JTOT BONPOC MOABEPrajcsa
MIIOTOYHCIAEHHBIM DK( TaJbHLIM ACC HUAM pafa aBropoB (Meie-

pa, Bonbuu, ®o;opa, Ilerepcena m ocobenno HocThruesa), mpUMeHABIIAX st
CYeHHs 06 SHEPTHU paslokeHnA MeTof ompepenenns srpenmoweiica CO;.

Ha ocHoBaEMM 9TMX HCCI€[0BaHUii, BINAHUE PASINTHOM CTENEHA YBJIAXKHC-
aua na Bupenenue CO; ckasmBaerca crefyommm obpasom (HKoccosna, 1916;
Kocrniues, 1886). Ilpn BaaKHOCTH, COOTBETCTRYIOIEH BO3ZYIIHO-CYXOMY C€O-
CToAHMIO (rurpocKolMdeckas BIA/KHOCTB), KOIMYCCTBO BHIAENAIOLIEHCH yric-
KHCJIOTH 9pe3BHYAAHO Ne3HAWHTENABHO; CJEN0BATENIHO, PAasI0KeHHe XOTA W
He IpeKpamaercs, HO HACT 0YeHb MeIeHHO, IPARHILAO MOBHIIAACH ¢ HOBLIIIe-
HHeM TeMuepaTypsl (T. e. coBepiIaeTcs, Kak XuMmudeckuit mporecc). Tlpm cma-
9MBaHMA BO3IYIIHO-CyXoro Marepnaia Bojoii Bhienenue CO: peako mosw-
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maercs Glaronapa pasBHTRIO MAKPOOPTaHH3MOB: HalibHeiilllee yBeJlNYeHHMe CO-
Rep/KaHuA CPAaBHHTENbHO c1a0 INOBHILAET PHEPrMI0 Pa3lOKEHHA, a Nocie
A3BCCTHOrO Tpefiella BHIBKBaeT ymenbmenue phienenus CO; BcxefcTBHe orpa-
HHYeHMA JOCTYNA BO3AYXA.

Pasnuynan creneils YBAaKHOHAA H KoNeGaHHA B COfep)KAHNE BJIATH OKa-
3KIBaEeT HEOJMHAKOBOe BINAHHE Ha KH3HENEATENBHOCTh GakTepuit m rpuGos;
HoCAeRHAE jerde MEPEHOCAT NEPECHIXaHAe M MPH HU3KUX COZEP’KAHMAX BJIATH
Gonee axkTuBHEL, YeM Gakrepun (Dubos, 1928). Tax xaxk kKoad@HUIAEHT HCHOMb-
30BAMHA DHEPTHH, BHAeAAMINEACA [pH pasioKeHHH, y rpu6os Bhiule, YeM y
GaxTepmii, TO OTCIOfA MOMHO MpeI, Th, 9TO P Pl MUKPOOHOTO CHH-
Teda IPH MeHBIIEM COJEP/KAHHHU BIArm MOryT OHTbL OTHOCHTENbHO GoNee 3Ha-
9HTeNLHEIMH, YoM B G0jlee BAQMHKEIX YCIOBHAX. ITO NPEANONOKEHUC HAXOJHT-
Cf B COOTBETCTBHE C BITJNAZOM, 4TO JUBHMATHYECKEM NpOLECcaM CHHTe3a
GaaronpuATCTBYeT yMeHbmenHe siarH. Tak Kak m 06pasoBaHHe TyMHHOBLIX
BeLeCTB ABAACTCA B M3BECTHON Mepe SH3HMATHYECKHM TIPOLECCOM, TO MOMKHO
TPeNONAraTh, IT0 AIA ryMuPHKamME Gonee GIArONpPUATHH MCHBLIME CTCIEHH
YBIaKHeHHSA, NpPH KOTOPHIX, KpoMe Toro, Golee obecmedyeHHl m Iipomecchi
3aKpeIIeHMA TYMAHOBBIX BeLeCTB OCHOBaHMAMH. Bonee e cmisHoe ysma-
HeHHe HOMKHO CHocOBCTBOBATH IPOHECCAM THAPOIMTHEYECKOTO paclaja.

Kpome comep:xanns piary, mMeer 3HAUGHH® M XapaKTep NOCTYIUIEHHA BJa-
i K pasaaraioutemycs semectBy. Onsirn C. I1. Kpaskosa (1908, 1912), B xo-
TOPHIX y9eT 9HEPTMHM PABNOMKEHHA NPOHSBOAMIACH IO KONHIECTBY Iepexojd-
HEX B PacTBOpP MHHePaJhbHAIX BEIECTB, 1OKa3aid, 9T0 UPH CKBO3HOM HpoMa-
YHBAHAY B PABJIArAIOMEMC MATePHAle HAKALJIMBAIOTCA COGUHENHEA KHCIOIO
xapakrepa, yrHeTaloIM¥e AATbHOMINMI HPOLECC DA3NOKOHHA, TOTAA KAk IPH
OTCYTCTBHW NPOMBIBAHWA PasioieHAe MPOTEKaTo aHepruyHo. Ilpmammoit atoro
AsneHEs HpaBKOB caMTaer ylajeHHe NPH CKBO3HOM IPOMAYHBAHMH IIENOTHO-
36MEJIBHNIX OCHOBaHMI, MrpalOLMX BaXKHYI0 Polb B HeiiTpannsaunmu o6pasyo-
maxcsA OPA PasioyKeHUH KACTHX NPOAYKTOB HEMOJHOro OKHCIeHHA. BechbMa
BEPOATHO, OAHAKO, IT0, KPOMe 3TOro, IIPH CKBO3HOM IPOMAYHBAHUH HMeET 3Ha-
9eHHe yJajlleHHe DACTBOPUMLIX A30TACTHX COAHACHMH, B OTCYTCTBHE KOTODHIX
CHJILHO 3a/1eP/KMBAETCS PAIIOKEHHe NETIOAe3s W FeMANeqn0nes.

B DPHPOAHEIX YCAOBHAX, KAk MOKASKBAIT HAGMIONEHAsA HAA JECHHIMH HOY-
BaME BIaKEEIX 061acTeif, yMepeHHO® CKBO3HOe NPOMAYABAHHE He BefleT K Ha-
KOILIeHAI0 3HAYATETbHBIX KOJMYECTB OPraHETECKOro BemecTsa. Paamomenue
3fiech, XOTA U CONMPOBOMKAAeTCA 06pasoBaHEEM KHCABIX OPOAYKTOB, BCe e HAET
sHepraaHo: Kpome Toro, 3a1ech MOMKeT IPOMCXOATD NOTEPA TACTH OPraHAYECKO-
0 BemecTBa IyTeM BHIMHBAHHA ero M3 mouskl. Ilepmonmueckoe npoMaumBarme
NoYBE aTMOC(EPHHMH OCAaAKAMHE HMeeT M HONOKHETEe]bHOe BIHAHHE, Glaroga-
pA nonoanenuio kucropogom (Russel, Appleyard, 1916).

Taxum 06paaoM, BIMAHKEe BIGKHOCTH Kak PaKTopa HAKOMIEHMA OpraHmde-
CKOTO BEUIECTBA B TMOYBAX MOKET CKAabiBATLCA TOABKO MJHM IPH PE3KOM HeMlo-
CTaTKe BJAIM MMM, HaoGopoT, npu m3GhiTKe ee, IpUIEM B HoCIAeAHEM Cilydae
BJA/KHOCTb MMeeT He MPAMOE, a KOCBEHMHOe 3HAYGHAE BCJIE/(CTBUE® OrPaHAYeNHA
HocTyma BO3ayxa.

BnEAHAe peaKo BHIPA3KEHHOT0 HEOCTATKA BJIArM Ha HAKOIIeHHE TyMyca
B OPHAPOAE OCIabasercs, BO-UIEPBLIX, He3HATHTEALHBIM KOMHYECTBOM IOCTY-
DalOIMX B HOYBY PACTATENbHBIX OCTATKOB, BO-BTOPHIX, BIMSHHEM TeMIepa-
TYpH.

BamsAnue TeMneparyps

Bonpoc o BIEAHAA TeMmepaTypHl, KaK ONHOIO A3 Ba)KHeHIMX KIAMaTHIe-
ckux (axTopoB MoYB00GpPa3OBaHMA, HA MPOLECCH PA3NOAERHA OPraHHIECKUX
OCTATKOB JIONBCPraJiCA MHOTOYMCJICHHBIM MCCTEOBAHHAM KaK B 3KCIEPAMOH-
TaJBHKX YCIOBHSX, TAK A HA OCHOBaRAM HabmoneEmi B IpApoge.

JKCIepEMEHTANbHbIC UCCEeIOBAHAA IPOKHAX aBTOPOB, CYTHBIIAX O CKOPO-
oTH pasnoskenus no seraenenmio COz (ocoGemmo Hocrnivesa, [lerepema u
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Hemyccn B Ap.), AcyepnbiBaiouie pesioMuposariusie Koccosmaem (1916), mpm-
BOAAT K BLIBOAY, 9T0 B Hmpejenax oObIYHBIX TeMIepaTyp, HaGmioZaeMHX Ha
3eMHOM JIOBEPXHOCTH, CKOPOCTh PA3J0KEHAs NOBBULACTCA ¢ IOBBIIICHHEM
TemuepaTyphl. IIpu fanbiueiimeyM NMOBHIIEHEH TeMIepATypHl DHJIeNENHe yTie-
KHCJIOTH CHadalla IAjJacT, a 3aTCM CHOBa 3HAYMTENBHO BO3pacTaer. Takas
aapucEMocTh BETemenns CO; o TevMuepaTypsl o0BACHACTCA TeM, YTO TPH pas-
JOMCeHHH MAYT Kak GHONOrMYeckne, TaK M YACTO XMMHIeCKHe OpOuecchl. Bmo-
NIorM9ecKAe NPOLECCH, HAYMHAAChH OpM TeMmepatype oxono 0°, 3HAYHTeNBHO
YCUNMBAIOTCA IPH TOBHINICHAM TeMIEPATYpPhl X0 M3BCCTHOM ONTHMAILHOHE Be-
JMYHHL, KOTOPAA MOMeT GHTb PasaMYHOM AMA PAsHBIX IPYMI MHKPOOPTaHH3-
MoB. JlanbRelilliee mOBHINICHAe TeMYEpATYpH AEHCTBYeT YiKe YTHETAIOIIEM
06pa3oM Ha GONBIIMHCTBO MMKpOPraHda3MoOB. JTEM OGBACHAETCH yMeHBIIGHHE
CKOPOCTH Pa3JoKeHHs NPH NMOBHILEHUM TeMIIEPATYpPhl 38 HpeNelkl ONTHMANE-
HHIX 3HaueHHH Musd MEKpoopraHusMoB. Ho ojutoppementno ¢ GmonormuecKaMm
MPOLCCCaME PAaJIoMkeHnA HAYT M YACTO XAMAYECKHE (JACTHIO OH3UMATHIGCKHE,
BHCKJIETOYHEE) IIPOIECCH OKMCIeHMUs, KOTOpble, OyAyym HCanadHTEeNLHHME
OpH HH3KHX TEMUCPATYpaxX, YCHAHBAITCA NpPA HOBHIUEHAN TEMIEPATYpH R
MOTYT MPHUBOAMTE K BBIIC/HCHHIO 3HAYATeNBHHX Kodmdects COp yxe mocae
Toro, Kak GHOIOrHYecKHe IPONEeCcCH NPEKPAINAIOTCS.

Mo nccnenosannam Hoersiuera n Beanena (Kocruiues, 1886), onmtumans-
Has TEeMIepaTypa PasioyKeHHs CBe)KHX MarepnanoB (6epeaoBbie JHCTHA) OKa-
3aach 0koo 35°; B ONHTAX e ¢ JIHCTHAME, IPEIBAPHTCALHO IIONBEPrapMI-
MHCH DUBJIOACCHWIO, ONTHMANbHAA TeMmepatypa 6mia Beime — 45—60°. Ilo-
cnegnmii BEBOX 611 moxpTsepskacH Jlerepenoy u Hemyccr (Deherain, Demous-
sy, 1896) mHa ommITax ¢ mouBaMAm, TAC ONTWMANbHAA TeMOepaTypa OKasalach
pasuoit 65°. Ilo mccnemopanumamM Mumycruna (1933), onTwMamnutie sHaYeHH
TeMmepaType! AAA MEKpOQAOPH B Pa3iIMYHBEIX IT0YBAX HCOJIWHAKOBH U HOBBI-
JUAIOTCS OT CeBEPHHIX II0YB K I0AKHBIM.

BrIBOXE! 9KCHEPHMCHTATLHBIX HCCACKOBAHU 0 KPYIHOH POIM TeMmepaTypnt
B IpoLeccax PasioieHMA HAXOAAT HOATBEPHICHWE B HE3NAYUTENLHOM Ccofep-
JKAaHEM TyMyca B IIOYBAX KAPKAX CTPaH, Ifie HAKOIJIEHHs TyMYCa BO3MOMHO
TOMBKO IpH aHA3pOGHEIX yeaosuax (Mohr, 1922). .

BinsAHme TeMmepaTypHl OTpasKaeTcA TaKKe Ha oOMeM COlePKABHH a3oTa
W Ha COOTHOIIGHUA MeK/Y YIVIEPOOM ¥ a30TOM.

JlseHHH Hallles, 9TO IIPH OJHOPOJHEIX YCIOBHAX YBJTasKHEHHA COXepKaHHE
OPTaHE9ecKOro BemeCTBA ¥ a30Ta (B NAXOTHHIX IOYBAX) YBEIHYNBAETCA B
2—3 pasa o Mepe NOHWKeHHS ToXO0BQil TeMmeparypst Ha 10° mpugeM mpome-
XOMIUT OJHOBpeMeHHoe Bo3pacTaHme coorRomemMs C:N (Jenny, 1928, 1929,
1930a, 6).

B pa6ote Baxcmana u Tepercema (Waksman, Gerretsen, 1931) Bompoc
0 BIAHAHWH TeMIepaTyph! GBUI CHOBAa HOJBEPTHYT BeChbMa 0GCTOATENBHOMY 9KC~
nepAMEHTAILHOMY HCCHef0BAHHIO C Topasio 6olee HOTHEIM yieToM He TOIBKO
KOMUYeCTBEHAOR CTOPOHBI ABJEHMi Pa3nosxeHnsd, HO A UBMEHeHMH KavteCTReH-
10ro cocrasa. ONBITHI BEAUCH ¢ OBCAHOIN CoNOMOH, ¢ mpubaBkoil U Ges mpuGas-
KA coneit, npu TeMueparype 7, 18, 27 u 37° B TedeHHe AeBATH MeCANEB; B OAHOMN
CepHE OMHITOB BJAXKHOCTH mojepxmBaiack B 66,6%, B npyroit — B 80%.

Vuenrsmenne ofimeii Macchl pasjaraiomierocs MaTepaana BCAGCTBHe BBIAe-
nenua CO; ¥ npyTHX IPOTYKTOB MOKHO BHAETH M3 KaHHLIX Tabm. 8.

Ionxygennsie BaxcManoM u TepeTccHOM pe3ynbTaTsl HOATBEPHKAAIOT BHI-
BOAK HPEKHUX ABTOPOB O 3HAYUTEILHOM YBeIMICHNH SHEPINHE IPOLECCOB pas-
70’KeHNA TPY NOBHIIEHHH TeMIepaTypH, OpEIeM PasHHNa B BEIWYHHE Paaio-
JKeHHA IPH pasHHX TEeMUepaTypax oCo6eHHO Pe3Ko BHIpasKeHa B HAYaNLHBIK
nepHop pasioKeHHs. B manpHelimeM CKOpPOCTh Pa3NOKeHHA B paB-
HLIC OTPE3KH BpeMeHH CTAHOBHTCA OJHHAKOBOM OPDH BCEX TeM-
nepaTypax, anpa 7° B onuite Ges npubaBKu NHTATENLHKIX Coliel 0HA GhiIa
nooke Gomble, ueM npu §omee BBICOKMX TeMOEPaTypax. 970 BUFHO H3 COMOCTAB~
NeHWA BCNMMMH NOTepH OT pasioxeHua 3a mepmop or 105 mo 273 gmeir (cm.
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TaG6numa 8

Ymennmenue oGmelt Macens pasnar it npe rymud
Venosua pasaokeRns o noare ko.'muec-n";. ¥ Iorepa
108373 ot
Tvar s l Bnargoors, 16 ;e l 48 Mued 105 mecit I 273 Jma %
Conoma Ges mpEGABKR co:TCiH

7 66 He ompen | He ougen 99,4 76,4 23,0

27 66 » o 72, , 56,0 36,4 19,6

37 66 » oo 72,1 51,8 40,1 11,7

Conoma ¢ npubaskoi coneit (5 ¢ (NHg), SOq, 1 2 KCl, 0,5 2 MgS04-7H;0 u 5 2 CaCOs)
ma 100 2 cyxoro BemecTsa

7 66 He onpen | He ompen 73,7 64,3 9,4
7 80 » » » » 17,8 63,7 14,1
18 66 » » 63,3 53,2 49,5 3,7
18 80 81,7 60,2 46,7 39,2 7,5
27 66 66,7 51,2 44,1 35,3 8,8
27 80 67,5 46,4 37,6 29,9 7,7
37 66 64,2 8 39,8 30,0 9,8
37 80 61,0 39,4 32,0 23,6 8,4

raba. 8), a TakiKe UO OPHBONAMERM UBTOPAMH JAHHBLIM yUeTa BHIeIABIIeNCH
COq; Tar, koanmuectsa CO:z 3a Bpema 16—105 naeis, nugeamsuvecs u3 2 2
oucsaHoit comoysl npu 7, 27 1 37°, 6sumn pasrmr 400, 520, 460 n 480 xe, a B mo-
cmepumit ucpuog — 105—273 ua — 178 xz npu 7° u 188 w2 npm 37°.

ITE pesyabTaTH, Kak GYATO, MO3BOMANT CAeldaTh BHIBOA, 4TO TeMOEpaTypa
o6ycaoBIEBaeT BeNMYHAY Ko3((HIACHTA PABIOMKEHHA CBEKHX PACTHTEIBEEIX
0CTATKOB ¥ HMMEeT MCHbiIee 3HAYEHHO
A Kosdunuenta pamlomenua&‘;y.wy-
ca; BennuWHA frocaefiHero Kodddmun-
eHTA, OUEBMINO, 3ABHCHT B GOAei Hauenenue oruomenis C: N B coaome

Ta6awua 9

CTOIIEHN OT WPOROKMTCALHOCTE Tell- mpu ce rymEpnxanuy
noro Tepuona B TeUYEHHC TOXa. P ——

Janumne uccreaosaHua Bakcmana n Venosia omura B OCTATKAX MOCIO
TeperceHa mO3BOJAIOT TaKMKe CACHATH Ll Tkt
pﬂ;l i K UXCA  BIHAHNN TeMnepa- BAAK- Oea npu- | ¢ mpuGas-
TCMOEPaTypH Ha XapakTep M3MOHEHHI Typa, ° | WOCTB, % |0aBKIN conedt| Kok coneft
XEMHYeCKOro COCTABA OPTaHIFYCCKOro
BelNecTBa NP pasioxkenHd. Ilpum Hus- 7 66,6 90,0 22,5
KoM TeMmepaTrype B TeYeHme BCero Ie- 80,0 — 36,6
PEONA PAMIOWKOHHS CEHTE3 OGeNKOBHIX 18 66,6 - 14,7
BelIeCTB MHKPOGAMH HPeBHIIACT OIHO- 97 gg'g 9 12’2

) 36, ,

DpeMeHHO HAYIEA mpomecc pacuafa 200 it 15,7
6omKoB, TOrNa KAK OPM BHICOKHX TeM- 37 66,6 39,3 11.8
mepaTypax pacuam (cmycTsa meKorTopoe 80,0 - 10,8
BpeMs Jocie Hadaja OMBITA) HCCKOMb-

Ko TipepHmaeT canTes. [TooroMy obmice

KOMYECTBO WPOTEHHOB § KOHIE OTMKTA OHUIO BBINIC B OCTATKAX OT PANoKe-
HAA TEPH HHU3KOH paType. OmHoBp Ho ¢ 3THM, Gnarofapa Gonee wen-
JcHHOMY Pas. 10 MCTHIX COCMHNEHMH (0COGEHHO JMTHHHA) UPH
HHE3Ko# Temmeparype, orHowreHHe C: N sflecs 6bino Ja9MTEALHO BLIUIE, TeM
npx Gonce BRICORAX TemuepaTypax (Tabm. 9).

Wccnenopannsa BaxcMana u I'epercesa, k coaleHHP, He CODPOBOMKEA-
NECL KOJAAIECTBOHHHIM yIeToM o6pa3yIOLIAXCA I'YMHHOBHIX BEINECTB, TaK Kak
B NMpAMeHEHHONt MM MeTOJHKe AHANH3a OTH BEmIECTBA IONAfiai¥ B OfHY
¢Ppaxnuio ¢ ueiM aaraurom. Cofiepskande aToit Ppannmu oKasanocs
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Gomee BLICOKBM B OCTATKAX 0T puainomeHus npu 18 u 27°, a umenro: mpn 7° =
= 22,4%, upm 18° = 35,0%, npu 27° = 42,0% = mpn 37° = 34,6%.

Cyna o BHemHEM UpAsHaKaM, rymurKanna Osura nmoxnoit apu 37 m 27°,
HECKOJALKO MeHee IoiHOK opy 18° n sHaunTeasHO crabee mpr 7°, Orciona Mowm-
10 MPeiNoJoAKATh, UTO ryMupHKanuaA yCUIMBaeTCA ¢ TeMUoepaTypoil, HoO IpH
BBICOKOK TeMmepaTtype o6pasyiolimecsi yMHIOBEIe BelllecTBA HOJIBEPralTCA M
6oj1ee CHILHOMY PasioKeHMIo.

BrBoanr paGorst BaxcMana u I'epercena HaxopAr ceGe mofTBED:KAeARE OPH
COTIOCTABIGHNH MX ¢ JAHHHIME TI0 M3YYelMIO COCTaBa ryMyca B N09BaX Pasimd-
HuxX KmMatmiecknx obnacteit CCCP; atu jlarmnie 6yayT coobmennt B V raase.

Banauwe xuMHYecKkHx B PHNICCKHX cBOlicTE MOYBH

PacraTenbHRe OCTATKH, MOCTYNAlON(He B MUHepaAbHEE IOPASOHTH NOYBHI
HeHoCpeACTBEHHO LPH OTMHDAaHHM KOPHeROH cécteMnl (1860 momajaiomue B
9TH TOPHMBOATHI ¢ NOBEPXHOCTH LOYBH B peayJbTaTe AeATeAbHOCTH IOYBENHOMK
(ayHH, TU60 NP sallaXMBAHEN 3eleHoro ynoGpeHdsa W Mo;KHHBHHIX OCTATKOB),
PasnaralOTCA B CYIIECTBEHHO IPYTHX YCHOBHAX IO CPABHEHHIO ¢ HaJ3eMHBIM
onajiomM Grarofaps BIHAHMI0 XHMHYECKOr0 M MCXaHHIECKOTO COCTAaBa IIOYBSI,
HAJIMIMIO A30THCTHIX COeHHEINH MOYBEHLOro ryMyca, APYrEM YCIOBUSM aspa-
oEE W PCAKnuE M ocoboMy cocrany Muxpoduropel. Kpome Toro, MmuepansHas
vacTh MoYBEL, 0c0GeHHO Ca M rIMHACTAA PPAKUASL, ArPAOT PEmAIIIYI0 Polb 8
3aKpelIeHAR 06pasyoIMXCA TYMYCOBBIX BEIIECTB.

3HauCHMe MEPEYNCIEHHHX YCIOBHI MoxerT GHITh BechbMa pasiIMIHBIM B 3a-
BHCHMOCTA OT THIA 1I0YBHI, OT CTajHU €€ PasBUTHA M OT CTEHeHU KYJIbTYp-
Horo BoafieiicreaA. Ha nporsmeHum INATeNbHOA HCTOPHE pasBUTHA JI00OH
TOYBH 3TA YCIOBH#A, 0C00eHHO B OTHOMIGHHE XHMHYECKOTO COCTaRa, HANHYAR
Q30THCTLIX COefMHENUIl, peaknun u MUKPO(IOpPH, HECOMHEHNO M3MeHAINCH B
COOTBCTCTBHH C 3BOJIOIMEN 1104Bo0Gpa3oBaTeJLHOTO Mpoliecca.

Bausnme XAMEYCCKOro coCTaBy MOYBH HA IpPOIECCH paa-
J03KeHAs IOCTYHNANMX OCTATKOB Moser GLTh 06A3aHO Ipesae BCero HallH-
YAJ0 PacTBOPUMEIX MIH JIerKo MOCTYHHLIX MUHEPAIBLHEIX BeIIECTB, HEo6XopH-
MHX 147 Pa3BHTHA MHKPOOPraHH3MOB, T. €. MUHEPaNBHHX (opM asora, docdo-
pa, XaJdA M APYrAX DIeMeHTOB. 3HauemHe 3toro ¢akTopa Tem Gonsmme, YeM
GeflHEe a30TOM M 30JBLHBIMA YJIEMEETAMH HOCTYNAlON{He B I0OYBY PaCTHTeNb-
une ocTaTku. B aTHX cyuasx pasnodeHHe W MAKDOOHBIX CHHTES JIOIPKHBI YCH-
NMBaThCA IPH HAIAYHHM TepeuncleHHLIX BemecTe B mouse. HocBenmoe mnop-
TBEP/KeHAe 2TOMY MBI MMCEM B Pe3yJLTaTaX ONLITOB IO PA3NOMKEHMIO PacTH-
TEeJBHLIX 0CTaTKOB ¢ mpubaBKoi HeGonLuiEX nc3 codeil asora, dochopa m Ka-
aud, npouspefennbrx Bomsun (Wollny, 1897) w Pamamrom (Ramann, 1888),
H 0c06eIHO0 MEOTOUMCIEHHEIX o1uIToB BakcMaHa B coTPyAHKKOB.

Ha ycunenne npomeccoB pasioxciua TyMyca B No4Be BHeCEHHe NHUTATelb-
THIX COJIeH OKA3BIBAET BAMANNE TOAbKO NpH ImpokoM coormomenmn C:N
(Waksman, 1936).

JpyramM BaKEKM ()aKTOPOM, 3aBHCAIIMM 0T XHMMAYECKOIo COCTaBa HOYB,
ABNACTCA peaKnua MouBbl Ileprile sKCHEpPHMeATANBHBG NAHHEEIE O BIHAHHK
PeaKmuy Ha 9HEPrui0 Pa3inoeHus GLLIH moxydeHwm BoapHu, xorophii, npm-
MOHAA BMECTO BOAH moABKY U,1 H. puCTBOpaMA KACTOT WJIH eIKOr0 KajH, Ha-
e, YTo KHCIasi PeaKklHA 3aMeTHO 3ajepKHBAJa pa3loKeHHe, TOTAA KaK IIe-
N0YHAA PEaKIMA HeCKOABKO HOBHIIIANA ero.

B npupomneix ycaopuAX pasanyyas peaKuusa HoYB B GoABMINHCTBe CIy4aes
(3a MCKIIOMEHHEM COJONLOB B CONOUIEBATHIX HOYB) OGYCIOBIMBAETCA HANH-
YHeM HIM OTCYTCTBHEM YIJIEKHCIOH H3BeCTH M CTeNeHbIO HaCLIIMEHHOCTH IT0YBK
KalnueM. IIoaTomy Bompoc o BAAAHHHM PeaKUWA MOIBHI Ha NPOLECCH Panioke-
HAA B 3HATATENBHON Mepe CBOAUTCA K BIMAHMIO Horjou(eHHoro (o6MeHHOro) M
yraexuciuoro KanpuuaA. IIpucyTcreme KaabOMA, ofHAKO, He OrPAHHYMBAETCA
BIMAHMEM HAa PeakIWI0 HOYBHI, TAK KaK KAJBOHI Mrpaer Kpyniyio poib B Pu-

S0



SHYeCKEX CBONCTRAX MOYBEl M B CBOWCTBax rymyca Gaaropapa o6pazoBamuIo
HepacTBOPHMEIX IyMaToB.

Bonpoc o poim Kaibuus H3YIANCA ¢ ABYX TOUEK 3PEHMSA: C TOUKH 3PEHHA
PONE YTAeKHCHOK M3BECTH B HPOIIOCCAX HAKOIJIGHHA TYMyCa B €CTECTBEHHBIX
NOUBAX H ¢ TOYKM 8DeHMs BIHAHAA HBBeCTKOBAHKSA HA MPOTECCH pPas3NoKeHHs
OpraHHYECKOro BeI[eCTBa B HaBO3e, KOMIOCTAX K B IOYBAX.

Ha6monenns B IpEpoae OPABOAAT K OBONHHO COTVIACHEIM BHBONAM 0 Kpym-
HOJi PONE yriaeKkncioli m8secTH Kak (JaxTopa, cHOCOGCTBYIOLIEro HAKOILICHHIO
ryMyca B I04Bax, 0COGeHHO BO BIAKHHX (TYMMIHHIX) M rYMAAHO-apUAHBIX 06-
JAACTHX.

HpoMe xopomo #3BeCTHOTO TpPEMepa HaKONIeHWs IyMyca B HepeTHOHHO-
KapGOHATHEIX IOYBAX WONBONACTOH 30HEI, 06pasopanme EanGosee GoraTLIX ry-
MYCOM TI0YB — YePHOBEMOB — CTABUTCA B TECHYIO £BA3b C KapGOHATHOCTHIO Ma-
Tepuacknx nopon (Tangruses, 1926).

B Gonee cyxmx (apupaunx) ofmacrax, mo mmeEmw Imibrapma (Hilgard,
1892, 1894), yraexncias u3BecTh crocOGCTHYOT HAKOIVIGHHD IyMyca TONBKO
B DIMHACTLIX MOYBAX, TOTlA KAaK B IeCYaHEIX oHa, HA00OpOT, yCKOpAeT paaio-
sxenme rymyca. Hammume yraexucioit mspects, no 'mabrapay, yckopas mpo-
IeccHl OKMCIIeHHA YTepofa ¥ BOTOPOA, B TO 3Ke BpeMs cmocoicTeyeT GHICTpo-
My TPeBPaNIeENI0 PACTHTENLAEIX OCTATKOB B WeDHHI HeATPANBHEN ryMyc,
:;gn APHAHLIX 06nacTAX BeleT K KoHIEeHTpanmd B mociefnmEeM asora (Hilgard,

- Yro e KacaeTCA KCOePHMEHTANBHKIX HCCIeIOBAHHI OO BOIPOCY 0 BAHA-
HUE H3BECTH Ha IPOLECCH PasnioskeHMs, TO 3jech HabmoxamwTca Goapmne pac-
XOKJeHAA B BHIBOJAX pa3IWYHBIX aBTopoB. Craphle ometer Boasda (Wolff,
1859) c pasnoskeHEMeM HaBo3a M, 970 NPHG. KAJbIAA B BHAe Kol
H3BECTH 3aMeNJIsNa pasiokeHne, Toraa Kax B onsitax Ilerepcema (Petersen,
1870) ¢ pasuokeHMeM MaTCPHAJIOB, COAEPMKABIIAX KHCIBIe TYMYCOBH® Bemie-
CcTBa, NPU BHECEHHM YIVeKHCHoil M3Bectn HaGmofamloch Gonce HHTeHCHBHOE
shugenerre CO; (3a BLIYeTOM YIVICKHCIOTH OT PasioKeHHA YrIEKHCION HaBe-
crr). Onnret Boasrm (Wollny, 1897) ¢ pasnoskenmeM p:xaHOi CONIOMEL X TOP-
¢a npAEBeN €ro K BEIBOAY, YTO 6IKAA H3BECTH OHAKAET IHEPTHIO PA3JIOMEHHA
CBO;KUX PACTHTENBHBIX OCTaTKOB H, Hao6OPOT, YCKOPAOT Daslo:eHHe OpramH-
yecKoro BemecTBa Topdos ¥ noys. O6LACHeHne TOr0 BIHAHAA Boabuu Bupen
B HeHTPATH3ylOINeM [eiiCTBAY H3BeCTH Ha IYMWHOBLI® KACIOTH, TAK Kak HO
ero OUBITAM T'YMAaT KAJBIHs DPA3JAraeTcsA SEepruIHes, deM CBOOOAHAA TyMH-
nosas kucnora. Creskur (1900), onuako, yKazaa Ha CHOPHOCTL BHIBOJOB Bob-
uu. ITo onnram Kocrriuena u Onpurosa (Kocrrraes, 1886) ¢ pasnoxcenmeM gpe-
BeCHEIX JIECTHEB W TyMyca UepPHO3eMa OK33al0Ch, UTO YINEGKACHAsA W3BECTh
TIOTH He BAEAET Ha Ipolecc Brmedenns CO, mim cnaGo 3amefuser ero. Bomee
ONpefie7IeHE e Pe3yAbTaTH, HMPOTHBONONOKHKe BEIBojaM Bonbnm, Guia uo-
anyuenst Koccosuuem u Tpernarosuiv (1902) B onbITax ¢ BIHAHHEM YrIeKAC-
nofi H3BECTH HA Pa3iOKCHEE CBEXKHX PACTUTENbULIX OCTaTKOB (CTEIHOTo CeHa
W JpeBecHBIX JNHCTbEB); OKA3alioCh, UTO, «ECHHM CBEXKHE® OCTATKH DacTeHHH W
PasnaralTCA B IPHCYTCTBHY YIIOKHCIOTO KadbIusA B HOKOTOPHX cIydanx, Gma-
roxapa HeliTpanusanuu 06pa3yOMKXCA MePerHOAHMX KHCIOT, CHepBa HeCKOMb-
Xo GricTpee, yeM Ge3 Hero, TO IO HEKOTOPOM DPaaiOKEHWH BeNIeCTBa YIMeKHC-
BT KANbLM Hau@AHaeT TPOABIATH 3aMeNiAloNlee AeHCTBMC HA MadbHeAmmil
IpoNece PA3NoeHHA, M B KoHeuHoM mrore obmee Binarme CaCOs nupaskaer-
CA B 84JIePKKe PA3JOKEHUS OPraHNYECKHX BeIIeCTB», UTO MOMHO 0OBACHHTH
06pasoBankeM MPOAYKTOB, TPYAHO NMOAXAIOLMXCA AANbHEHIIEMY Da3JoKeHMmO.
«A noatoMy,— roBopuT KocCOBEY,— MEI MOMeM IOJaraTb, 4TO YIIOKHCUB
KaJbIUM, COePIKAINUECA B MOTBAX, MOKET COAeHCTBOBAT, HAKOIJICHHIO B HAX
nepersosy (Hoccosms, 1916).

9T0T BHIBOA, Ka3aJ0Ch, OPABHIBHO paspelllaj HPOTHBOPEUHA Pe3yJALTATOB
TpeABIYIIAX MCCTENOBANMIL, OfHAKO HEKOTOPHO PAaGOTH HOCIONHEro BPeMEHE
(Twommn, 1926; Konig, Hasenbéumer, 1920; Starkey, 1924; Van Suchtelen,
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1910, 1913; Waksman, Starkey, 1924; White, Holben, 1924) crosa yxpenman
MHEHN®, 9T0 YIAeKHCILH KaXbluit YCKOPACT pasiioseHHe He TOILKO CBEMHUX
;Zggze-?wemnux OCTATKOB, HO H IryMyca B nouyBax (André, 1898; Waksman,

H suBopy, cxouuomy ¢ smiBosom KoccoBuwa, upminexr Poge, npoEssefs
ONNTH [0 BIHAHRMIO YrAGKHACION M3BeCTH Ha pasioKele TyMyca B TopdsaHE-
CTO-IOA30IACTOM 110YBe M UePHO36ME, HPc;(BRPUTENbHO JHAIIEHHHX OCHOBaHMI
myreM npomsiarua 0,05 B. HCl n Bomoii (Poge, 1927). B arhx onnitax ma-
BECTh BHIHBAJA YBeJWYOHHe BRICTEEHA YIJACKACAOTHL B HAYale oNbITA, KOTO-
poe B fanpHeHmeM CMeHANOCH 3ajiepREBaroIAM feficreueM. HanGonbmree yBe-
nEueEme Habmomanocs upu apoitroi pose CaCO; mo cpaBHeHHIO ¢ BeIUTHHON
HenacHMeHHOCTH; IpH TPOiNOi fnoae neierenme (0, yMembiranocn. Boxee
sHagHTenbHOE BEAGHeHHe COz COMPOBOMUAIOCH YBENNICUAEM KOIHYECTBa BOI-
HOPaCTBOPAMOro rymyca.

onurax M. T. Un 0 TyMyC 9ep Hachiennoro Ca, pasaa-
raincs, EaoGopoT, MejlenIiee, 96M TOTO e TepHO3CMA OpH Gonee KHCHOM peax-
wue (Ymwxesckai, 1932; Umkesckuit & Xuycrunoss, 1933).

IMonrrka Gosee yrayGiueEHOro HOAXOA2 K CIOKHOMY HBOMPOCY O BIMAHHUN
KaJbIAs HA MPONECCH PasioeHHA B 3KCIEPMMEHTAIbHEIX YCIOBAAX Ghuia
cneraHa B mocaefgHee speMs HoHomosoit (1937). OGmexramMu uccremosamms
THOCAYMEIA YopHO3eM B IHOA30IECTAas 0YBA, KOTOPhle GHIIM XIpenBapHTeNSBHO
HacHIIeHs BoxopoaoM myrem npombiBagus 0,03 5. HCI m mocnenyromero gma-
mA3a BOXOM, a 3aTem HACHINIENMH KaiabOyeM 0 PasiMvHLIX 3Havcnmit pH
myres HeliTpaansanmu pacrsopom Ca (OH): OuuTHL Beancs ¢ BHECEEMCM Ho-
GOMBIINX KOXMYECTB CBEKETo PAaCcTHTCJLIIOIO MaTepuana m mpraGassoit 1 2 wep-
HOBEMA.

Yuaer CO;, Buifeansnrefics NpE PasioKeHMH, TOKA3AM, ITO MUTEHCHBHOCTSH
TOCIIE/{Her0 HAXO;MTCA B IIPAMOI 3aBUCHMOCTH OT PEaKIUH cpelbi, 06yCIoBaeH-
HOit pasnmaARIMW KoxmdectBaMm BHeccnuoro Ca(OH),;. B usywemmbix wupcepe-
aax or pH 3,8 no pH 8,4 nanGonee muTeEcuBHOe pazioikenHe Habmogasoch
npu pH 8,4. Ilpn xucxoit peakumm (pH 3,8—5,8) nmpomcxommno maxommenuc
aMMHATHOTO 480Ta B OTCYTCTBOBaJa HATpH(HKanmWA; npa HeHTpabiol | cia-
Gomenounoit peaxnmuu (pH 7,0—8,4) mMeno MecTo HAaKoILIeHe HATPATOB U
YMeHBLIGHAS aMMHAaKa, .

Cocras MUKpO(IOPE! OKasalCsi pesKo pasuMIHKIM B 3apucEMoctu or pH:
npu KECI0N peaknmu HaGrofanoc, MHTEHCHBHOe Pa3BATHE ILI6CHeBHIX rpu6oB,
npr craGoKucnoi m HeliTpaiabHOM — pa3srBantack GaxTepmanbHas MEKpPoOdio-
pa, a npu pH 8,4 nonyvann Goabmoe passATHE aKTAHOMYIIETEL.

HauGonsmyso noTeplo mpE pasnokeHEH [oKasatn (PAKIEN IeITIONESE U
1eManewnones. B orEomennu Goiee YCTO/UMBHIX IYMHHOBBIX BeIICCTB GBLTO
0GEADY:KeHO, YTO B 3aBECHMOCTH OT CTCIIeHH HACHIIEHHOCTH IOYBH KANLIAeM
H BOTIOPOJOM H3MEHAETCA COOTHONIeHHE MEMXY TYMRHOBOH KHMCIOTOH, PacTBo-
pasoi B 0,1 8. NaOIl, » rpynnoi rymura, He pactsopuMoit B NaOH. Wmerno,
JIPE HACHINOHHE KaJbHWeM KOIHYeCTBO CyMHHa YBeJWYHBAETCH 3a CYET IyMH-
HOBOHl KHCIOTHI; ClleloBaTeNbHO, KaJbLHH DLIBHBAN I6PeX0j TYMHHOBHX Be-
mecTB B Goslee TPYAHO HMONTH3EPYeMY  Golee ycTOHYHBYIO opMy.

Ecan DonHTaTheA CYMMHPOBATH ABIOMCHHEE JaHHbIE O BIHSHWA KalbI(As
Ha Hpomecchl paslioKeNEs B Ha HaKONJeHHE ryMmyca, 70 MOKHO, KaK HaM Ka-
JKeTCA, IPHIHTH K CAeAYIONAM BEIBOKAM.

Kansomii oxasmiBaeT Gonsimoe BARAHWE KaK HA OPOSECCH PAa3NOKeHHA, TaKk
® Ha HakoIUIeHHe IyMyca, IpAYeM 3TO BIHMAHMe 9aCTHI0 KOCBOHHO® — Kak (pak-
Topa, 00YCIOBAHBAIOLIETO PEAKIMIO NMOYBH (4 (HaMYecKWe CBOMCTBA TOCION-
Aedl), u YACTHIO IPAMOe — (aarofapa o6pasoBAHHI0 HEPACTBOPEMHX TYMATOB.

Bunanwe xamvnas kak gakropa, 0GycTOBIABAIOINEI0 PEAKOHI0 [OUBHI, Bhi-
p BY HE IpoIy P HUA OPA 1ICPeXofie OT KACION peak-
NEM B INETOYHYI II0 Mepe YBelMYGHHS COflep/HaHHA OOMEHHOTO KambLms,
npEveM, HaYEHAA ¢ HeliTpagbHOM PeAKINH, NPOUECCH pasioxeRAs mpmoGpe-




Talor Gollee pesKo BHpa)KeHHHIH OKHCHHTENbHEI Xapakrep. Takoe ycuiaeHue
PasoKeHUA AMeeT MECTO IPU M3BECTKOBAHAR KHUCHEIX II0YB, H OHO HPOHCXONHUT
TIaBHHIM 0GpasoM 3a CueT BeliecTs, Jerko HOJNAIMMAXCA PABNOKEHEID MEKPO-
GaMu (reMHENE/IIONE W NMEATIONE3b), B B MeHbOIel CTeIeHH 3a CY6T IyMHHO-
BHIX BeluecTB i JuranHa, OIHOBpeMENHO C STHM YCHAEHME OKHCIHTOIHHHX
NpPOmECCoB IpH HeATPaNbHOW M IIETOTHOH POAKNAH NOKHO CHOCOGCTBOBATH
ryMdAKanEN TAKAX BeIECTB, KAK JUTHER, AYGHAbHHE BemeCTBa ¥ MUKIHYE-
CKWe HPOJYKTH pacuafa Geikos. BosHEKalImHMe ryMEHOBHe BemecTBa o6pa-
BYIOT ¢ KaJpNHeM HepacTBOPHMEIe ryMarsl. O6pasobaHmMe MX MOKET ABATHLCHA
OpEYUHON mocTeNeHHOTro ofIMero HaKOILIeHEA TIyMyca, HecMoTpa Ha Gonee
9HeprAYHoe paaioxieHde S8HAHTENBHOM JacTH NOCTYNAIOIEro B NOYBY CBeXKe-
TO OPraHHYecKOT0 MaTepuaja.

0 HaKoNJeRHe, MO-BUAMMoMY, Gollee BepOATHO Npy HeATPANLHOM, YeM
OpA IMeNoTHOM peaKmuH, CIOTOBATENLHO, B OTEYTCTBUC U3OLITKa yriaexmelok
H3BECTH, TAK KaK IPH 3TOM OKHCIHTeJNLHEE NPONEeCCH PasioKeEHA NPOTOKAT
MeHee HHTEHCHMBHO, a HOCTYWeHRe PaCTATENLHEIX OCTATKOB yBeNHINBACTCH
Gnarojaps nyuimeMy passuTHB pacTenHit (André, 1898). Kpome Toro, ma Be-
JMIAHY HAKOIJIeUMA OKA3HBAIOT BAMARNE TeMIepaTypa, BIAKHOCTb B adpamud.
Ilpm peaxo BHpasKeHHKIX aspoGHHEIX YCIOBHAX, 0COGEHMO MPA BEICOKOM TeMme-
paType, OKMCJIHATeIbHEIe IpoNecchl IPOTeKaldT HACTONbKO HHTEHCHBHO, 9TO Be-
YT K CATbHOMY pa3pyIIeHHI0 B TyMHUHOBLIX BeIlieCTB.

OpHEM M3 BaKHBIX NOYBEHHRIX (DaKTOPOB HAKONJEHHsA IyMyca SBIAETCA
MexaHHYeCKH}{ cocTaB I0YB. 37aleHHe 3TOro ¢akropa YCTAHOBIGHO
y’e RaBHO, TAK KaK oOl{emsBeCTHO, UTO TIMHHCTH® HOYBH IPH HPOTAX pPaB-
HHEIX YCJAOBHAX HMeRT G0jiee BHICOKO® COREpIKaHHe IyMyca, 16M JIerKOCYrIRHH~
CTHIe B 0CO0EHHO mecdanne. BimaAme MexaHHYeCKOTO COCTaBa Ha LPOLECCH
pasnoeHEA OGBACHAETCA NpeXde pPasITHIAWME (PE3NTOCKHME CBOACTBAMHA
TIMHHCTHX B NeCYaHHX I0YB, CO3MANIHEME PasiUuIHNE YCAOBHA
aspanuu Ilpu TerkoM MeXaImEIeCKOM COCTaBe B CHIIY ay4llei aspaunm mpo-
LieCCHl pasnoeHnA MAYT Golee MHTEHCHRHO; KpOMe TOro, B IeCYaHBIX MOYBaX
YacTe OPraEMYECKOr0 BENIECTBA MOKET TEPATHCA BCIOACTBHE BHIMHIBaHHA.
CymecTBeHHO# NMPHIEHON MAJNOro HAKOMJEHHA ryMyca B NMeCdaHHX H BO0OIIe
JIETKHX 10 MeXaHWIECKOMY COCTABY IIOUBaX ABIAETCH Tak:Ke GOXHOCTH MX Kajb-
uMeM ® [IHHACTOM ()paKmmei, KOTOPHe ArpaloT GOALIIYIO POb B 3aKPOIIOHM
ryMyca. BinsARme MeXaBEYeCKOTO COCTaBA CKA3RIBAGTCA TaKie M Ha Xoje Ipo-
IIeCCOB PA3IOKeHHs OPTaHEIeCKHX OCTATKOB, UTO OTPaKaeTCA HA XMMHIECKOM
cociase oGpasyiomerocs rymyca (Cumaxos r Hcaxosa, 1933).

PA3MEPHI HAKOIUIEHWA OPTAHMYECKOrQ BEUIECTBA
B DOYBAX

JHna onpeycinenns obmeil BeNMIMHLI 3aMacoB OPraEMTECKOro BemiecTsa B
nouBax Heo6XOAWMO NPARAMATL BO BHMMUHMO KaK IPOIEHTHOE CoAepiaHue
€ro BO BCEX TODH30HTAX IOYBEHIOro MpoQMis, Tak M yAeubHELH (06BeMHEL)
BOC OTAENLIHIX TOP os. K coma onpeneneENs TyMyca, Kak B Apy-
Ide DOYBeHHBI® AHAMMBL, O CAX IOp oGBIYEO He COIPOBOKIANACEH ONmpefeic-
AmeM o6BeMHOTO yaesbHoro Beca. IloaroMy mus TouHOro BHYHMCIGHHA 06UIMX
3allacoB FyMyca B pA3VHYHBIX [OYBAX MKl He pacmoiaracM Heo0XommMuMa
nammevu. IIpEHEMas, ofHaKo, Bo BHMMAanue, IT0 B GONLIIAHCTEe TOYB YN6Ib-
HEIf Bec OTHeNBHEIX FopHsoHTOB KodeGaerca or 1,1—1,2 mo 1,5, mpugem mep-
Bhle MRPPE OTHOCATCA K BePXHEM FOPH30HTAM, a NMOCACXHAA — K Gonee riy6o-
KHM, MOKHO ¢ OCTATOYHEIM, 1) CPABAUTENLHHX Nexeil, NpuCamKeRAeM MOpe-
yHcHATH uMeomueca fauane (Tamaka, 1931; 3axapos, 1927) upomenTHOTO CO-
J\ep/RAHAA TyMyca Ha aGCOMOTHbI® KONMYECTBA MOCHERHOTO BO BCeM Mpodure,
112 eAMHALY Tomany, ganpuMep Ha 1 x2 JlnA JecHHX 095 HON30TACTOH 30HE!
ME pacnionaraeM 6oxee TOYHEIMHM TAHHHIMK, HONYYOHHEIME HAMA Ha OCHOBAHWH
OfMOBPeMeHHOT0 ompejeNesna o0THEMHOro Beca. BuuncieHHEle HaMH [aHABE
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OBrop TINOB HAKOIICHAA
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OCHOBHALIC THOS rymMycoo6pa3onanya nponeccos
THAR
Topds- - M36 y . mpe- | Bp peap
R - WMYMECTBOHAO  3ACTOHIOrO | HAHe Hepas.(OKEeHHWX Oc-
Bl XapaKTepa, OTCYTCTBHC a9pa- | TAaTKOB, OHTYMHAMBANAA
OEE BAA c1a6ad cTemeHb mO- | M Mefjenuad rymmpmxa-
cleNHe#l B BepxXHeM cjoe | mAA
(UpeMMymeCTBeHHO, HO He
TeIIbHO — 1t B
XOIONHO-YMEPeHErl KimMaT)
- ﬂonyﬁqnm- VYcnnenEe a3pamuH B BepXHeM
ouiE C/I0C WIH NCPAONAYECKA BO t
BceM mpodmite, mepROAMTe- |
CKE HernyGokoe CKBO3mOC
npoMaunsBanue
Tymmpani — Baamunit KIUMAT, CKBO3HOE | JHEPIMUHMI THIPOIUTHIE-
KHCTIE# npoMaYnBanye, KUCIadA Peak- | CKHH pacnal OpH yMepeH-
OHA BGICACTBME BEIOCTATHA | HOM WMMR  oci1abieHHOM
CHIBHBIX OCROBaBMA IIpOﬂB.'IeI'ﬂIII ORHACHNTEI h-
HUX OpomeccoB, crabad
ryMApERanAa
— Pymepantd | To e, o medTpansHag (HIH
HedTpaab- Ginmskas K mei) peaxmua t
B GnaromapAa  DpHCYTCTDAID |
KaabnAs
Cmniryu:u- - Monysacynmumeri  KuMar ¢ | QHePrAYAAd ryMAQMKanmA
HHY Hed- ymep P
TPaNbEKK 7eToM; mMCHTpaNBNAA  peak- nocta TAAPOIETAYECKOTO
oma, ofycioBicEEad Oamm- | pacmana
YAeM KaJbOusa
- Cemuapugn-
Huit cmato-
wenouRoR l |
IR meT0T-
HOR
Apapmrri — Cyxo#t kiamMar m Peaxo pup P
menoYRoR P m p cH HOrO pac-
(or CaCOs), BuCOKAA TeMme- | mama
parypa m 60abmas IpOROI-
JRATEALHOCTD JTETa

ofmux 3amacos rymyca (B TIHEHCTHIX H CYTTHHHACTHIX HOYBaX) HPHBeZeHH
B raba. 10, mpureM MBI OrpaHAYMANCH TOJNLKO HOYBAMH MOBHAJNLIONO PAMA,
T. 6. TI0YBaMHU He3aG0OMOTCHHEIMM, C HOPMAJLHEIME AJIA PABINYHBIX KIAMATH-
9YeCKEX 30H YCJIOBHAME aspaldd. ITH AaHHEe, KpOMe TOr0, NpeJCTaBNeHbl Ha
pacyaxe (pac. 1). Jlag cpaBEeEMs STHX TaHHKIX C pasMepaME HAKOINICHHA Op-
raEHYECKOTO BENIeCTBA MPH AHA3POGHHIX YCHAOBAAX MOKHO IPAHATH BO BHAMa-
ade, 910 1 M® Topdha B eCrecTBEHHOM COCTOSHMM COnepkuT ot 77 no M xz cy-
XOro BEU[eCTBA, 9ACTL KOTOPOro NPHXOAMTCA Ha Moo soam (Jlemmm, 1935).
CrnenobarenbHo, HAKOIUIEHHe FyMyca B 9eplO36MixX COOTBETCTBYeT mpubimam-
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OPTaHHYECKOro BeMIECTBA B NOYRAX

£

CooTBCTCTBYIOIMME THUK 0B

rynfyoa HA 1 M8

OCHOBHbBIE

nepexoNHbe

Osenn Gomsmioe B BHS Topda; % . Carsosrie Topdaumn
1P

npa cp
2,5 #—oKono 200 x2

Topda-
BHRH

‘VMeperHOe (10 Gonbiioro), wa-

.| creo B MEACPANLEEX Topm-

80HTAX, 4YACTLI0 B BAAG Re-
Goabmoro coa Topda

1. Topdssancro-no-

30;IMcTLIe

2. lyroso-Gonotinie

1 Hesuaunrenbioe — oK0MO

K2
2. Yuepenmnoe — 15—30 x2

1 Tonaomnersie MOUBH ceBep-
HOM NTCCHON 30HLE

2. BruueoveHnue m onoyso-
JIeHHEle JIECHEIC NOURK BIaMK-
HwX cy0Tponuion

Yuepennoe — 20—40 x2

1 Teperxoiko-kap-
GonaTHNe IOYBB
BIQKAKX ~ MECHBX
obnacreit

2. JlecHne Mo4BH Je-
COCTONHOM 30HK

Boasmoe — 40—80 &z Yeproaemsl
1. YMepesnoe — 20—25 xz — 1. TeMHO-KamITaHO-
2. Heawaunreiihuoe — 10 xe BHIE
2 Cser10-KamTano-
BEIe
Ouenn HeznawETensnoe —5 xz | CeposeMat

reabHo coi0 Topda B 50—100 cx. Ipm cpejmeit Monmrocr TopdAEAKos B EB-
poneiicroit wactu CCCP B 2,0—2,5 # 3anac opraEAuccKoro BeniecTsa B HAX HA
eEHALY MIoUafn ToAbKO B 2—2,5 pasa HPeBHINAOT 3alaC TyMyca B MOIYHOM

YepHO3eMe.

M3 310r0 CONMOCTABIOHHS ACHO, YTO PAsiMIHEIe NONYGONOTHEIE MOYBH ION-
301HCTOM S0HB ¢ HeGOMBMEM TOPPAHMCTHIM CIOM HMEKT ropasjio MeHbIIRE
3aMackl oPraHMYECcKoTo BeI[eCTBa, IeM YePHO3EMBI.

Kax MokHO BMACTL M3 AWArPaMMEI, KpMBasgd HaKOWIEHAA IyMyca IpH roc-
mopCTBe a9POGHEIX yCIOBWit He oGHAPYKWBAET 00I(er0 COOTBETCTBUA HA C OF-
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HAM 18 PACCMOTPEHHHIX HaMK (JaKTOPOB, BAMAIOIINX HA TPOLECCH PasIoKenus
OpraEmYecKHx BemecTB B HogBe. OTCIOfa cienyeT cAenaTh BHBOJ, YTO pasMe-
PH HaROIIeHHA ryMyca oGyC/OBAABAIOTCA B IPHPOAe ONpefe/eHHHIMU C O e-
TAHRAMA (uaH KoMOWHANEAMMA) BOCKONBKHEX HaKTOP OB, KOTOPHM
COOTBETCTBYET TOT HJHM MHOK xapaKTep MOCTYIUIGHAA B MOYBY OpraBAYeCKHX
OCTATKOB, IPOTECCOB BX PA3NOMKEHHSA ¥ ryMmM(MKauuM, HaKONJIEHHA ¥ Pasio-

MeHRA TyMyca,

? n
& A
s @ \
90
20 i AN s
0 L T
MM 1200-2500mm
600 T —T7 12
wo H—t . i fg
200 :m/r?pg . < | -
; T
) ! Ja
V.4
&
. Z
¢ H—1
2 LA 228 40 0 .1 4 Y A R [

Pac 1 3anacu rysyca B mowsax
A— 3aitacld TyMyca B nousax N0 ray6unut 100—120 cx b xe na { w?

B — ronosas YPA M OcanKm I~ rem-
neparypa, JJ— ocanxn; B— pH BepXuero Clof; NoYBH I— MOR30-
ameTHe 2— 3 —TeMume;

4 — B y 5 — 6 —

BHE; KAITAHOBME 7 — TeMHWe & — CBETNHe; 9 — CEPOIEMM;
10 — Gyposems, KpacuoseMm

Ha ocnoBaHuya NMEOIUMXCA AAHILIX MO0 HAMETHTH TeTHpe IMaBHLIX MR
npeobnafaIIEX THNA HAKOIIERHs OPraHAYECKOT0 BeIm(eCTBa B MOYBAX (BKIO-
uas u TopdaHO-GONOTHEIE) , & HMEHHO.

Ilpeo6nananne amaapoGHLIX
nponeccos

1) Topdano-GoaoTHLIH

2) ry i ) yio
muii HOZ30AMCTOMY THNY MOYBO0G-
Pa3oBaRmn .

TIpeo6aganne aspobuLIX 3) ceMHryMuAHNE FCHTDANILALIE, WM

MePHOICMRBKI

opomeccoB . .
l 4) apunuRil wWeNOTHOH WIH ccpoaeM-
Hbili

-

——

Hapany ¢ aT#Mu INIaBHEIMA TMIAME MOZKHO pasiMdaTh UOATHIE B Ilepes
XONHEIe THUNH, HaOpuMep NOoAYGOMOTHEIH, | YMHAHEIN HeATpaABHEI, ceMHapHA~
HbLIH I(eN0THOHA | Ip.

Banacu ryMyca B 104BaX upfiBefieHh sa puc. 1.

KpaTkas xapaKTepHCTHKa OTHX TUNOB B OTHOHICHWHE YCNOBME ryMycooGpa-
20BAHEA, XapPaKTePa MPOUCXOAANUX NPONECCOB, PASMEPOB HAKOIICHNA A COOT-
BETCTBYIONINX THEIOB [OYR aHa B cxeMaTHIecKoit oopMe Ha crp. 54—55.

CxeMa dTa He IPeTERAYET Ha IONHOTY B 8aKOHIeHHOCTD, TAK KaK JUIA HeKO-
TOpLiX (hopM ryMycooGpasoBaHMA y HAC CHHINKOM Majko MaHHHX, HaupHMep
ALA TYOIPOBLIX, TOPHONYTOBEIX, COJOHYAKOB W COJNOHMOB. B oTHOmMemAm mo-
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TaGannga 10

a opr B
0Ofmee KoAEIECTBO
Tymyc ryuyca
TouBu B Bepxucs
cnoe, % xo/m? mjea
CeposeMh . . . . . . . . 1,0—-2,0 5,0 50
Caerno-KauraHoBRe (Gypue IIOle-
IOYCTHHABIE) . « « o o « o o o o « 1,5—-2,0 10,0 100
T (m uep-
HOBOMH) . o « v o o o v o 0 40 o o 3,0—4,0 20—25 | 200—250
OGuREOBEHHLIe qepxoaeuu e ee..| 17,0-8,0 4087)50 400—500

Mommaite 9epRO3OME . . . . . .

v e...| 8,0-7,0 | 60—50 | 600—500
I"" e.o..| 6,0-4,0 | 30—15 { 300—150

P CHOH  30-

BH*. . ... 000 oo .| 4,0-3,0 12—8 120—80
P y OJP n OHOx
JIOBAHE DOYBH BIIAKAKX cy&rpo-
OHKOB . . . . 6,0—4,0 30—15 | 300—150

l'leperuoiuo-napﬁouamue necumx
oBaia s e e s e e s e 4,02—58,0 20—40 20030—0400

P

K

T‘opuouyrosue“ C e e e e e e 30
* BRMO4anA MOUCTANKY
** Iina rymyca B nouyne Mu
TAHHKMK obmci 1, B Py
cu B. T Ha O4EHb TymMyca, oGUIKH 3anac ero
oucHDb 6 i

CIE/JHAX, IO-BHAMMOMY, MOKHO CYMTATL, 9T0 YMEPEHHAs COJNOHIEBATOCTh He
HaMeHAeT O6L{Ero Xapakrepa MPOUECCOB IyMycoo6pa3oBaHusA MO CPaBHENHIO ¢
HOPMANbEEIMA 1IOYBAME COOTBETCTBYWIUAX 30H. UTo jKe KacaeTcs TYHAPOBHIX
M rOpPHOJYToBEIX (aJbIHACKEX) I0YB, TO OHK II0 XapaKTepy IymycooGpa3osa-
HHA OTHOCATCA K TYMUJHOMY KHCIOMY THNY, OTJIAYAsCh, ONHAKO, OT IOA30IU-
CTLIX HOYB IMOHEKCHHCM MHTCHCMBHOCTH OKHCIHTENBHREIX NMPOIGCCOB 1 oGuImM
3aMe/lJielneM Pa3noKeHUs BOJeACTBHE BIMAHNA HU3KOH TeMIepaTyphl B KOPOT-
KOro JieTa.



TJHABA III
XUMHYECKHI COCTAB I'YMYCA

KPATKUA OYEPK PASBHTHA B3IVIANOB HA COCTAB I'YMYCA

Ilepsoit rpyunoii coepamenuii, ofparusmeit Ha co6s BUAMAHME IPH W3Y4e-
HHH COCTaBa ryMyca, SIBAAETCA TpYNU4 TYMWHOBHIX BemecTB, DacTBOPEMEIX B
menouax. YcTaHoB/IeHRe 3TO0M IPYNIL cBA3LBaeTCa ¢ mMeneM Axappa (Achard,
1786), Buepsuie MonyYMBIEro NpH MOAKHUCICHAN MeOYHOMH BHITAAKKN W3 TOD-
$a TemmO-Gypmiii ocafox EemecTa, IR KOTOPOTO BIOCHEACTBHR GHINO Mpes-
N0’KEHO CHATAMA 11a3BaHHe «YILMEHA», a 3aaTeM «TYMYCOBOM» HIM «TyMHHOBOI»
KHACJIOTHI.

Haspanwe «ynemue» 6euio Bresieno Tomcouom (Thomson, 1807) mas Tem-
HO-Gyporo ocafka, moxydennoro Boxaerom (Vauquelin, 1797) mpu moaxucue-
HAW I[eJIOYHO BHTMAKKK N3 THHENoN ApepecHHH Basa (Ulmus). 3arem 3To ma-
3paHHMe GLIIO PacIpOCTPaHEHO Ia AHANOTAYHLIG OCAfKH, NMONYJaeMEle M3 IOMB
a Topdos, a mocne orkputEa Bpakonno (B 4819 r.) mcKyccTBeHHLIX TyMmHO-
phix Bemects (Bouyoucos, 1932, 1933) — n ma aTh HocaepnEe.

TepMun «rymMycoBas Kaciora» 6rLr mpemnosxen [oGepeiimepom B 1822 r.
(Dobereiner, 1822) = meKoTopoe BpeMA NpPEMEHAJCA HapAAY ¢ TOPMHHOM
«yIbMEH» B KadccTBe ero cuuoHmMa. Haumuas ¢ Bepmemmyca (Berzelius,
1839), BMecTo ma3BaEEA «IyMycoBas» KEcIora Gonee yHOTpEOMTENBHEIM CTa-
JI0 HAa3BAHHe (TYMHHOBAA» KHCIOTA; C ?THM HA3BAHACM CBASAHHI TAaKkKe IpH-
MeHseMEIe B HACTOAIee BPeMs TePMWHBI (TYMHH» M (TYMAHOBEIE BeINECTBa»,
3l1A9eHAe KOTOPHIX GyAeT ACIO H3 AAILHENNICro HaK0KEeHTsL.

TlepBbiMn cBefieHAAMH O XHMAYECKOl NpHpoOfie IyMyca, Wiau «ierreaun,
HayKa obssama Coccoopy (Saussure, 1804), ykazaBmeMy, wTo ryMyc Gorage
yriaepopoM n GefHee BOZOPOAOM ¥ KHCIODOAOM IIO CP C PaCTHTCILHEL-
MZ MaTepHalaMA, B2 KOTOPEIX oH o6pasoBancs. OgHAKO MeiicTBETENBHOE Haua-~
70 HayYHOTO M3y4YeHusi COCTaBa M IPHPOXE! TyMyca GbLIO IOTOMKEHO BEIJIAFONIE-
MHCA ANIA CBOETO BpeMeHH HccaefioBaBuaMm IlInpenreas (Sprengel, 1826,
1831, 1837). C mmenmem Illnpenrens cesmzaHsr mepBsle, o6mupHEe Mo 00BEMY
3aTPOHYTHIX BOIPOCOB, HCCIEAOBAaHEA NPUPONHOH ryMEHOBO} (niam, o Himpen-
TONI0, TYMYCOBOHl) KHCIOTH X ee MHOTOTACIEHHEIX COJIG — IyMaToB; HM )Xo
GBI NPEANIOKEH MeTOJ BHEMOHAA M KOAHIECTBEHHOTO ONpejeleHHA TyMAHO-
BOJi KHC/IOTHI, KOTOPHH B OCHOBHOM COXPaHHJ CBOe 3HATeHHE M JI0 HACTOAIIEro
BpeMeHH. EMy jxe IpEHAfNOKUT NEPBOe H3BECTHOE B JATEPATYPE ONPE/CICHHES
YIuiepofa B TYMHHOBOI KHCIOTe n3 HogBH, fanmee mudpy 58%. Bmecre c Ten,
PesyIpTaTH STAX WCCHeJOBaHM GEIM YBABaHH B CTPOHHYH0 CHCTEMY Ipef-
CTaBileHHil 0 3HAYOHAH IYMAHOBOU KMCNOTH M ee collel A ILUIONOPOAHEA MOod-
BRI, Ha OCHOBe KOTOphIX IlnpeHreleM GHN IpeANoKeH DPAA arpHKYIbTYPHHK
H ATPOXAMHYECKIX IPHEMOB.

B orHomennn noypoca o cocraBe rymyca B menoM Lllnperrens mucan: «Ty-
Myc ofpasyeTcs TaM, rfi¢ PacTATEJbHEe W KUBOTHEI® OCTATKA PA3JaraloTcA Ha
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BO3/yXe, M IpeACTABIAET COGOI0 09eHb CHOMKHOE Tel0, COCTABHEIC YACTH KOTO-
poro 3aBHCAT OT COCTaBa PaCTeHW)i W KMBOTHEIX, yIacTBYOMuUX B ero ofpaso-
nagumE». «Ecnm,— rosopur fanee lInpenreian,— ryMyc e GLur DOABEPIrHYT BH-
mMeraquBaHUI0 BOj\OH, TO OH COIlEPKAT TYMYCOBYIO KMCJIOTY, I'yMYCOBHIA yTOJb,
116Pa3IoKABIIHECH UDOTHEE M PACTHTENbHLE OCTATKA, BOCKO-CMOJIE M MHAHE-
panerbie Bemecrsa Si0s, Al;Os, CaO, MgO, conms K, Na u NHy, xa0p, docdop-
HYI0 M CepHYIO KHCJIOTHI, #ele30 u Mapraueny (Sprengel, 1837).

Takam o6pazom, Ilnpenrens oT9eTaEBO MpeACTAaBAAN ceGe CIOMREOCTH CO-
CTaBa TyMyca, XOTA ¥ He o6paTii BEEMaHWA Ha OPraHIYECKHe BemecTBa, me-
pexofAmMue B KNCABIi GUALTPAT HOCHe OCAXRACHNSA I'YMUHOBOI KHCIOTHL.

910 GHNO cAeNaHO CAEAYIOMAM KpYNULIM HMCCIefoBaTelleM B 06IacTH XH-
MEH TyMyca — 3HAMOHHTEIM XuMuxoM BepnemmycoM. B csoem «Lehrbuch
d. Chemie» (7. VIII, 1839) om mucaxn: «Ilpm rEmeEMR pacTeHHii W KHBOTHBIX
B BEDXHHX CIOAX 3EMHOM MOBEPXHOCTA 06pasylOTCA 09eHb MHOTMe PasiMIHHIO
Bem(ecTBa, KOTOphle Gojlee MIH MeHee NPORONKHTONbHOE BpeMA OCTAOTCA B
HEM3MEHHOM COCTOAHHME H KOTOpHIe MHI elie He MOMKeM M3y4ATh B M30NUPOBAH-
HOM JPYr oT Apyra Bmge». BricKaskBas Haje#Ay, 9T0 3To CAYUHTCA B GYRy-
uieM, Beprieanyc mucan, 9To K0 HacTOAIEro BpeMeHHM MEI 3HAGM M3 3THX Be-
I{eCTB HeMHOTRE, TIIaBEEIM 0(pPa30M Te, KOTOPHIE HAXO)(ATCA B HAaHGOAbIICK KO-
anyectse. TaxuMu BemecTBaMu ABIAIOTCS, BO-IGPBHIX, TYMEHOBAA KACHOTA ' M
TYMHH, 3 KOTOPHIX IOCHCUHY, DO ero MEEHHIO, IpeficTaBaser MAANGdepenT-
HyI0 MOTN(PHMKAIAI CYMHHOBOH KWCAOTL M 9KBABAICHTEH TyMYCOBOMY YIJIIO
Hinpenrens, u, Bo-BTOPRIX, OTKPHITEle W H3yyYeHHEle BepuennycoM KpeHosas
(xmoueBas) M anmoKpeHOBaA (0CaZOYHO-KIIOYERAs) KWCIOTH, MIA KOTODHX OH
Jla)l MeTOMbI BHIIeJIeHAA M ONICAN CBOKCTBA psna coleii

Baraaas Bepnennyca nonyswnin ganvHeiimee passuTEe B paGoTax ero yue-
auKka Myasaepa (Mulder, 1840, 1844, 1861). 9Tu pa6oTbi, COmpPOBOKAABIIUECH
B OT/IEYME OT IpefbIAymux GoNBIMMM WHCIOM TIIATeNBHHIX aHalM30B HIEMOH-
TapHOIO COCTABA BH/IENCBHbIX M3 NOYBH U Top(a, a TaK:kKe HCKYCCTBEHHO HOTy-
9eHHBIX FyMyCOBHIX BEU[ECTB, ChIrpany GOJBIIYI0 PONs B HCTODHH M3YYeHHA
rymMyca, ONpeleNHB Ha JOATOe BPeMa IOYTH OOmenpHIATHe B3TJIANH HAa ero
€OCTaB.

Ha ocHOoBaHEM CBOMX HCCICOBAaNHi JIEMEHTAPHOTO COCTaBA M HEKOTOPHIX
CBOMCTB Kax eCTeCTBOHHKIX, TAK M HCKYCCTBEHHO NOAYdYeHHbIX (H3 caxapa) Ipo-
aykroB Myasaep pasiiEdan Crefyonide XapaKTepHEIe JJIA TyMyca COeMUHeHHA:

He pacmeopumbie Pacmeopumsie 6 weaonax
& weaonas
Yabmer YapMEEOBaA KHCAOT2
Tyymusx I"{yunuosan KHCJIOTa
Kp (2
( )
7 g )
KUCJIOTa

B cBonx mpeACTaBleHAAX O OPHEPOXE MepeTHCIeHHNX coefuHeHAN Mysaep
MCXOAMJI H3 B3TAAAA, ITO MCXOAHOE BEIIECTBO NIA HX 0Gpa3oBaHAA — FIABHEIM
ofpa3oM Ieaiionesa, a CaMElf npouecc 06pa3oBaHEA COCTOHT M3 OKHCICHHA B
JerAxpaTanan.

OGpasopaHEe yAbMMHA B YAbMHHOBOX KHCIOTH (GypHiX YABMHHOBEIX Be-
mecTB) ABIsAeTCA IEPBEIM AKTOM Pa3iO’KEHHA LeJlI0Ne3bl I MEKOTOPHX ApY-
TEX OPraHAYECKUX BellecTB; YepIble TyMHHOBLIE BCLIECTBA (FYMHH M TYMMHO-
Bas KMCJIOTA) BOSUMKANT M3 YILMMHOBHIX BEI[ECTB IIPH JaNbHeMIIeM oKmcie-
Enm u germapatanmn. IlosToMy ofpasoBaEme rymmnosmx semecTs Myanaep
CYHTAX BTOPHIM aKTOM NpEeBPaHIEHAsA PacTATENBHEIX BellecTs B ryMyc. Tpersum
aKTOM 3TOro NpeBpauieEHsA, no Myuabnepy, ABaserca o6pazoBaHMe QOKpeHO-
nOW KWCTOTI NPV fajbHeWIIeM OKHCIGHRYM TyMHHOBHIX (I yIbMAHOBHIX) Be-
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IeCTB 8O BAAKHOM COCTOAHEA. BIMIKo R alOKPeHOBOK KECIOTE CTOMT KpeHO-
B4g KHCI0TA, KOTOPasA BO3HAKAET NPH BOCCTAHOBJICHHME ANOKPEHOBOH KHMCJIOTHL
Kpome Toro, Myaszep aonyckax PeICTBOHEOR JBAHM® KPEHOBOM
KHCIOTH K3 yIsMHIOBOM.

Tarmm obpasom, Barnanst Mysnbiepa Ha ofpasopanHe pasiMIHBIX TYMYCO-
REIX BOIECTB MOYKHO IIPeACTaBATH CAEAYIoIeil cxeMoit

P

Hemmonesa, + 0 Vasuan B yabMu- + O  DPymun # ryMn- + O  Anoxpedo- -+ H, Kpemo-
TYMHH, Kpax. — - — —  Ban
MaJy, caxap, — H,0 HOBaA KEGJIOTa —H,0 HoBasr KucaoTa ~ H,0 Bam KACIOT2 KACIOTa
AHKPYCTH-

e
Bemecrsa

IlonTeepsicane aToli cxeMn MyibRep BHACH B PesyIbTaTaX ONpefeIeHHA
9IOMEHTAPHOTO COCTABA TICPOHACICHHEIX COORUHECER I,

Ha ocmosanmz arux onpenenennii | MynbaepoM GLitm BHYACHOHH CleNy0-
NIHe SMOEpIIecKHe GoPMyTHI:

Yapuan — CyH32014; yabMmmonas xkmenora, CeHasOjpp;  BmocaenmcTsmR
CaoHa2014. Tymma — CyoHaoOrs; rymmeoBas kmenora, CeHz40)2; BMOCHOACTRER
CuoH30015 mnm Ca4H 150,
(Temmosas 2 — CyoH24014)
Kpenosaa — Cy4H24016
AnoxrperoBas — CeH12012.

K comanennio, B melsx Mo BO3MOKHOCTH IIOIHOTO YAaJeEUS HOTAOMEHHOM
Bofit Mysbicp mofBepray CBou IpeNapaTH BhCymmBaHmio mpm 140° gro, me-
COMHEHHO, JI0J/KHO GELTO COTPOBOAATBCA 3aMETHEIM Da3ioKeEMeM. JTOT ne-
ekt B mccnenoBanmAx Myiblepa ABHICA MOBOAOM K OTPHIANMIO BCAKOTO 3HA-
YeHHA 3a BHBEJCIUARIME AM IMIEPHYeCKEMB (oOpMyZaMH Co CTOPOHH pAzRa
TOCAeYIOIIHX ABTOPOB, 970 €Ba JH MOMHO CUATAT) cHpaBenaHnLiM, He nuen
3Havenns, KOTOPoe MPHEATO CIATAThH 3a (JOpMYyJTaMu OmpejelieHHBIX OPraHHYe-
cKux coenunenns, opmyart Myingepa, ¢ Halllel TOGKA SPEHMS, BCe e HMEIOT
H3BeCTHYIO IEHHOCTh, TAK KaK Jal0T NpeAcTaRieHne o HAJIAYHME B COCTaBe Ty-
Myca psfia BCIecTB (HJIH FPYHON), OTIMYAIOMUXCA APYT OT APYra pasiMyHoit
CTeNeHEI0 OKHCHCIHOCTH, 9TO HOATROPKARETCA U COBPEMEHHBIMA HCC
HEAMA.

Kak BEOHO M3 mpEBefeHELIX dlopMys, Mynsiep cumran xapakTepHEle AIA
ryvyca Belecrsa 3a Geaudormcrile coeqnuckns. Hanmane asora, oGHapy:Ken-
HOC MM OpH aHajh3e ANEMelTapHOTO COCTABAa BO BCEX BHIIENEEHEIX COGMHC-
HEAAX, OH OOBACHAN NPHCYTCTBHEM AMMBAKa, CBA3AHHEOTO B BAJe KACUKIX COJeH,
mpEYeM DTa cBsAsb, HAlpAMepP ¢ TYMHEHOBO¥ KHCIOTOM, ABAAercs, no Myasae-
Py, oueHb mpounoi. BmecTe ¢ TeM, um GLUIO OTMEYeHO, 9TO LPH OLpejielIeHAR
TYNHHOBO# KACAOTH B8 [0TB, COMePAlINX CBE}KHe OPraHUYCCKAe OCTATKH, OHa
sarpasHAeTCA Ge/IKOBLIMA BEIeCTBAMH HUIH, MOXCT OBITh, APYTAMHA a30THCTEI-
MHA COEANHEHUAMN, KOTOPHIC OTAEIATH OT TYMHHOBON KHCJOTH OYeHb TPYAHO.

B nousax IlepevnCieHHEIe KMCIOTHL, To Myabnepy, maxoparcs Gombimeit
9acTHI0 B BAfE cOJIei ¢ pa3lTMYHEIMA ocHOBaHAAMYU. KpoMe mepeducraenHuix co-

' Ilpmsomuy cp PHOFO CcOCTaBa mep X KHCIOT, 1o
My.bnepy:

c H o N
YabMunoBaA KECAOTa (M3 Toppa — 2 amaymmsa) . . 62,02 4,65 33,48 He omp.
I'yMmmoBas KucioTa (W3 NMAXOTHO# mOYBLI, Camo-
Bo#t 3emiim, BWroHa, TOpfa M THEIOrO ACPEBA —
5aHATABOB) « « ¢ + 4 0 o4 s e e e e e ... B7,2 4,8 34,1 3,9
A KACI0Ta ( cons

W3 NOYB —4 aHANEBA) . . . . . . ... ... 48,8 4,0 44,6 2,5
HKpemoBaa KmciorTa (W3 mous — 3 amanmsa) . . . 44,8 5,3 47,9 1,9

-

2 Myaniep ynoMaHaeT 0 TeMHOBOH KHc0Te, Kak Golee P TOYHOl
CTAfHH IIePOXOJa KMCIOTH B ANOKPEHOBYM.
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enmHennii, Myssnep ykashiBan Ha HaluMane B ryMyce HEKOTOPOTO KOJHYecTsa
APYTEX — HeTYMYCOBHIX COeIMHEHMH, B YaCTHOCTM HPOAYKTOB pacmama Gex:-
KOB — NleliIWHA, MACIAHOI KACNOTH, THPO3HHA, MPOMAOHOBON KWCJAOTH H IpO-
JYKTOB DasiioyKeEAA PasTHUHEIX GeaasoTHCTLIX COefmHeHMil, HANpAMep IMaBe-
neBOit, MypaBLEEOM, YKCYCHOIA, ARTAPHOI, MOJNOUIIOH KWCIOT.

TIpofoIUKATCALIOCTD CYINECTBOBAHHS DTUX KHCIOT He3HAUMTONAbHA, TeM He
MeHee HX IPMCYTCTBHC AMEeT 3HAYeHMe UIA POCTa PACTEHHMIL.

OnnoBpeMerno ¢ pa6oramm Mynbnepa GHUIN OVYGNHKOBAHKE MCCIENOBARHUA
Tepmana ([epman, 1836, 1837; Hermann, 1837, 1841, 1842, 1845), koropwrit
IOpHIe] K 3aKTI0O96HHI0 O CYIECTBOBAHNA ropasno Gojllee 3HAYATENLHOTO THCIA
TYMYCOBLIX Bem[eCTB, HPAYCM, B omimunc ot Myasaepa, Godpimasa 9acTs 3TRAX
BeIeCTB NpefCTaBMAAeT, 110 NaHHBIM ['epMaHa, a80THCTEe COeMHEHNL.

TepMan meama BCC ryMYCOBGIe BelIeCTBA KAK eCTCCTBCHNLIE, TAK M MCKYC-
CTBeHHEIE, Ha TPH IPYNIH, B ofigeM cornacHo Bepueanycy u Myabaepy, Ho ¢
Gomee mMOAPOGHLIM Pa3HeTeHNCM Ha MOJ\rPY L.

Jna Kampoit n3 nmaMcycnnbIx HoArpynn I'epMan Hauwrex HECKOMLKO KHCIOT,
obnapymupimux Goec MIM MeHee 3aMeTHRIC PasiMYHA B dJIeMeNTAPHOM COCTa-
Be, Ha Yero OH TPUBAJ MX KaK WHIWBKAYAJBHHIC BellecTsa.
PaGorst ['epMana 6eu1E BeTpedeRH crenTrYeck MynasiaepoM, KOTOPHIL BHCKa-
84T COMHEHHA® B MX TOYHOCTH W /IOCTOBEPHOCTH H HOTOMY OCTaBHI Ge3 BHEMa-
Bus B cBoeM pacnpoctpadenEoM Tpyfe «Die Chemie d. Ackerkrume» (1861).

TomoxmrensHan omeHka pabor I'epmana Guia fana BIOCHENCTBAR TONBKO
Baymanom (Baumann, 1909—1910), ucnonn3sosasinm 3TH paboTh B KadecTBe
apryMenTa IpoTHB B3rIANoB Myubuepa. 3a KOBONBHO HMPOAOMKUTENLHUIE Te-
prox mocie paGor Myamiepa BOMMaHMe K XHMHM ryMyca 3HAYUTENHHO OCHa-
6eno, K MOABUBNIAECA 324 DTO BpPeMs HCCISTOBAHNA OTHOCHINCL TIABHBIM 00pa-
30M TONLKO K TYMMHOBHIM (H YJILMEHOBRIM) BCUICTBaM, NpATeM pasiamade
MONYly HUMH, HaMedeHHoe MyanjiepoM, He Haiudo ceGe orpaskerns (JlerMep,
Coctumst u mp.). JlomoAHeHeM K CIHCKY IYMYCOBBIX BEIN@CTB, IIPC/INOMKCHHOMY
MyanjiepoM, ABHIOCH pasfenenne ryMUHOBONH KHCIOTHI, MOXYIaCMOM OCask/ie-
HHCM MUHEDAJLHEIMM KHCIOTAMH Wi LIEJN0YHBIX BBITAKEK, HA CHHPTOPACTROpH-
Myl0 II He pacrBOPUMYK B cmEpTe dacTH, crenansoe CoctmHm (Sostegni,
1886), mpndeM oKa3aJi0Ch, UTO COEPTOPACTBOPHMaA QpaKmusa uMeeT Goxee BHI-
coxnit mporeET yraepoga (62—63%), wem mpeo6ranaoimas gacTh, He PacTsBo-
pumast B caupre (58%). Tonne-3eitnep (Hoppe-Seyler, 1889) npepmosna piua
cunpropacTBOpEMOil paKmun rUMaT #f KHCIOTH, KOTOpO®
YAEpPKaaoch [0 HaCTOSAIIero BPpCMeHN.

Onmospemenno ¢ otnM B pane pabor (Fggertz, 1888; Miklauz, 1908, u ap.)
HAMETHNOCL OTPHLATEAbHOEe Tedelile B OTHOMICHEN pPeaZibHOCTH CYILICCTROBA-
ITMA TIepevHCTeHRNX KHCIOT ryMyca M HX KHCAOTHoi npupoAsl. OucHb Goib-
Mas HeyCTOHIMBOCTD COCTABA M CBOIICTB THX KHMCIOT, B 3aBMCHMOCTH OT HpH-
MEHAGMBIX MeTOHOB BBI(EICHNA, ABUAACL OCHOBAHMEM i BO3HUKHOBEHH
B3NIANA Ha IePerHOAHEIe KMCIOTH, KAK HAa HCKYCCTBeHHHe JaGopaTopHsle mpo-
KYKTLI, He CYIIeCTBYIOLIde B IPEpPofe. ITOMY OTPHNATONBHOMY IPOACTABIEHUIO
0 meperuoiHHX Kuclorax Bepmeamyca u Mynpaepa oxasaim GoXbIIyio NOA-
NEPHKY He COBCeM MPaBHILIIO NIOHATEIe Baraags Ban-Bemmenena (Bemmelen,
1910) o KoamomgHON NpApoje ryMYCOBEHIX BemiecTB. YKazaB Ha Gonpmyio
CHIOMHOCTH COCTaBA 9TMX BEHIeCTB M GeapeayNbTaTHOCTh IONHITOK HX pasjelne-
HWA Ha XAMHYeCKHe MU}ABMAYYMBl OyTeM NOpPHMeHeHMs: DA3IMYHEIX DPacTBO-
puTenelt H peaknmii ocaxkienus, Ban-BeMMenen, oguako, He OTpHEAN KHCIOT-
HOH HPMPOAH TYMYCOSBEIX BeIeCTB M BOIMOMKHOCTH CYIECTBOBANHS B CJOK-
HOM KOJUIOMJ{HOM KOMILIEKCE MX OlpejleleHHNX XHMAIecKnx coepuneHmi, Tem
Re MeHee, TH B3rmAgnl mnociy:xuwim Baymanny m Tyman (Pyanm, 1914;
Baumann, Gully, 1910; Gully, 1913, 1914, 1915) ocHoBaHEeM ANA NMOIHOTO
OTPUIAHHA CYIECTBOBAHHSI TyMYCOBHIX KHCJAOT M AMA 00BACHEBHA HX (KUC-
JOTHRIX» QYHKOEHA (HaupHMep, PEAKOMIl PaJsNMoKeHHA CcOJNeil MHUHEPATBHBLX
KHCJOT) HCKIIOTHTENBHO KOMIOMTHEIMU CBOACTBAMH.
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Brsoasr Daymansaa u Tynam, oxnako, ckopo 6uiim omposeprayTil paGora-
Mu menoro pana asropos (Taxke w roxTtuar, Bpenbepr m Bap, satem Oner
H 7Ip.), YCTAHOBHBIIAMHE, YTo IYMAHOBAS KMCJHOTA MMeeT CBoiicTBa caaboit KHC-
norh. Bomee pemmrenpHbIf, Ka3a0ch, YAAP YICHHAIO 0 CYIIeCTBOBAHHEY CIICIHE-
(puTECKHX TyMYCOBRIX MJIH IePerHOMHWX KAcHoT GBI HameceH paGoTaMH aMe-
puxarckax xummkos Illpciinepa m Ilopw ¢ corpyNHHKAME, KOTOpLIe, mpHEMe-
HHB METONBI M30IMPOBAHMS OTAENLHHIX COONEHeHMH, NPMHATHE B OpPraHHYe-
CKOX XNMWH, BHJIEIATM M3 TOYBEHROro rymyca cBhmc 40 pasnmyamx
OpraHMYecKEX COeJHHEHHH, Mo CBoell XMMHYECKOH NpPAPOAe OTHOCAIMUXCA
K PasHHIM TPYNIaM, & HMEHHO:

1. Yraesopopons.

2. CrepEHEH (CTepoJEH).

3. HupH (rMEmepEAE KEPHBIX KHCJIOT), CMONAHEE 3PHPH, BOCKa.

4. OpraAngeckne KACAOTHI.

5. Ambfierngst.

6. Yraesomn.

7. A3oTHCTHe opramHiecKHe COCAUHOBWA (aMHEHOKMCIOTH, aMHHEL, MypH-
HoBble OCHOBARMA, MHPEMHAMHOBbie K NUPHIHHOBHE NPOH3BOAHEIE).

8. @ocdopHo-opraEmiecKHe CONARCHAM,

Pa6oraMu Jpyrax aBTOPOB, KpoMe TOro, GEIIO yCTAHOBIEHO HaaulIue B Iy-
Myce OeIiJessl, TUTHHAA, ONCHMIIOBOM It DIAHJHHOBON KHCHOT, HIPOTEMMNOB,
npoTeoa H MENTOHOB, AMUNOB, THOCOCMHEHMH, YPOHOBEIX KACIOT.

Cuexyer, ofaaKo, OTMeTHTD, IT0 GOABNIAA 9aCTh COEAMHEHHN, H30MHPOBaH-
muix Ulpeiinepom m Illopw, BhileneHa uMA, Bo-EPBHIX, W3 Kucloro drubTpara
mocHe OCa’KACHHA TYMHHOBOM KMCJOTBI, a BO-BTOPHIX, H3 AaJKOTOJBHOrO OKC-
TpakTa Tocre oOpPAaSOTKA COHDTOM O0CAjKa CHIPOH rymmnoBofl KMCIOTEL 9T
BHAHO W3 CIeNylOmIeil CXeMEl AJsT OfiHOi NOYBH, copepkasumeit 0,955% opra-
AMYECKOro yriaepoja.

06pa6cm|m 2;% NaOH

)
HepacrsopaMuit il )4 75,9 %
Zpé,l% ';t obmero C or oﬁmero [

TlopxHECHOHNE B ém‘rpnnn
ocapox, 36,9% C Kamcawit  gunsrpar, 36,9% C
4 MoskeT comepsKarTh:
i 1| 3 RECAAPOOKCHCTOAPAHOBYIO KHAC-

n,
9

 — T JOTY, KCAHTHH, THIOKCAHTHI,
H 1t Cuxp T aprEHUE,
ocratox, 15,7% C pactsop, meHTOsAI
CocTaB HeusBecTeH 21 ,29? C
IKeTp nerposei dup
it ; #  ocTar 19,1% C P, # B I
epaCcTBOPHMHIZ ocTaTok, 19, ¥ p et
P P agupe, 2,1% C
Mosker cogepikarh: MoxeT cogepiKarh:
CMONADLC KHUCJIOTH, a(uph X THAp p 10, Dapa-
KACI0T ¢aOoBYI0 M JHrHOLEPHHOBYIO

RHECJIOTH, TIANGPR/KI, ArPOCTe-
poi, $arocrepou

Takum 06pa3oM, COCTAp 3HMAYMTENbHOM YaCTH IyMyca (He MeHee 40%),
K KOTODOJ# OTHOCATCA 'YMHH B He PACTBOPHMAA B CUHPTE TYMEHOBAA KACIOTA,
octanes B paGorax Ilpefinepa u Ilopu He ocBemeHHEIM.

Ipome Toro, B xaA Tofl 9ACTA TYMMIIOBOH KHCIOTHI, KOTOPAar PacTBOPHMa
B cOHpTE, T. €. A TAK HA3BIBAEMOHi THMATOMENAHOBOY KMCIOTLI, BhIe/MCHHLIE
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COeIHAEHUST TIPEICTABIAIOT, MO-BEAEMOMY, OYCHI He3HAUWTENBHYIO I1aCTh, Pe3-
KO OTAHMYAINIYIOCA HO CBOEMY COCTABY OT COCTABA OCHOBHOH MAacChl.

HKak yixe GElTo yKazaHO BEINIe, FUMaToMe/laHOBAaA KHMCIOTA COMIEPIKHUT OKOILO
62% C; aTa nudpa HaXoXHT MOATBEIKACIHE B B MoCAeAyIOMEX paGorax. Me-
Iy TeM, Bhicaennsle B3 oroif Pppakunm Ilpeiinepom & Mopn coepumenna xa-
];amepnsylo'rca SHAYHTENLHO Goliee BEICOKWMM coflepsanueM yriaepoga (LOMyx,

.

C, %
CMONAHNE KHCIOTH . . « + . . . . 17,6
@RTOCTEPOT « + o v 0 o o .. . . 80,0
ArpocTepox . . . . . .. .. .. . 84,3
Tapad B v P
KHCHOTBI « « o o v o 0 v o v o o« 18,2
ArponepEHOBAH KACAOTA + . . . . . 13,7
Momnooxcmcreapnuopas kucaora . . . 72,0
JRupu (rmmmepams) . . . . . . . o 74,0

IloaToMy gomxHO GHITH CcOBepleNMHO ACHO, UTO ICPETMCICHHME COeAMHe-
BHUSA HEe MOTYT XapaKTePHI0OBATH COCTAB IPYIN rMMATOMEIAHOBOH, a TeM Golee
TYMHHOBOJ KACNOTLI B HeJOM; KpoMe TOTO, 3TH COeAHHEHAsS He MMEIOT M Xa-
PaKTepHOI 1A HA3BAHABIX IPYII TeMHo OKPACKH.

Ecau npueaTs Takie B0 BHUMaHMe, YT0 MHOTHe M3 BEIIENCHHEIX H3 IyMYy-
ca WHIHBMAYANBHHIX OPraHMIECKHX BELICCTB HAXONATCA B IOYBAX B HUYTOM(-
HBIX KOIHYECTBAX, YTO HAaJAHIHe MX YacTO ABNAETCA CAYJaiHEIM M 0GBSCHACT~
€A BAIOM KYIBTYPH, 4To GONBIIMACTBO BHINCNEUHHIX COeAMHEHWii, ocobeHHO
a30THCTHIX BeIIeCTB, HPeACTABIAeT IPOMeKYTOYHble MPOAYKTH pacHmafa pac-
THTeJbHHIX BOM[eCTB B IIOTOMY BO3MOJKIOCTH HAKOILIGHHSA MX B 110YBe B 3NAYA-
TONMBHEIX KOJAYeCTBAX COMHHTENhHA, MOKHO BLOJNHE COTJIACHTBCA C BELBOJOM
Illmyxa, 9o paGorTil HasBaHHLIX aMEPHKAHCKUX HCCIcHoBaTelell «MAYT MIMO
TJaBHOTO CIen@duuecKoro 3anaca» opranadeckoro BemecTsa B mouse. Taxoe
MHeHne GUIO BEICKasaHo raxie OpeuGeprom nm Bapom (Ehrenberg, Bahr,
1913). K aromy crenyer eme joGaBurh, YTo cpaBHHTeIbHO HeGoMBIIas OTIO-
CHTeJBHAs ReAAIMHA TYMEHA IIC TYMUHOBOW KHCJAOTHI B ryMyce IOYBHI, IO-
caymasmei o6p A BIX HC annit Illpeitnepa u Ilopu, xa-
paxTepHa A GeTHHX IYMyCOM IOYB BIAsKHLIX H CYXHX obmacTeif.

B mouBax apujHO-ryMaAHHX o6xacTeii, HanpAMep B Y6pHO3eMax, aTa Bel-
9@Ha, Kak Oyner BEAHO fanee, 3HAYATENbHO Goaslie, MOBTOMY OTHOCHTENbHas
PONb MB0MAPOBIUIEIX aMEPHKAHCKMMHE aBTOPAMH OPTaHHYECKHMX COEXMHEHMmI
1714 3THX HOYB OXa7KCTCHA TOPABN0 MeHee 3HAYATENbHOM.

TlooToMy HecMoTps Ha GolbIoe BleuaTieHde, JIpOM3Befelnoe paGoraMi
aMepMKAHCKUX XEMAKOB, BHEMaHNe PAAa HCCIefoBaTeNeii cHoBa ofpamaeTcs
X I'yMHEHOBBIM BCIIECTBAM KaK XapaKTepHoH cocTapHO# 9acTH rymyca. Mccnemo-
BaHEA 3TOro HepHoaa (BTOpoe M HAYauo TpeThero AecArmaerna XX cromernd),
KAK ¥ paHbINe, IO M0 ABYM OCHOBHHIM NyTAM, 4 MMeHHo: 1) mo myTm maywe-
HHSA XEMETeCKOH IPHPOAN rYMHHOBHIX BElIECTB B 2) IO MYTH BLIACHEHWS IIPo-
1eccoB BX 06pa3oBaHUA B OKCIEPEMEHTATBHEIX YCHAOBHAX C TeM, OAHAKO, cylule-
CTBeHHBIM OTJIHYHEM OT AHAJIOTAYHEIX pa6or B HpefLIAYINNIA HepHof, IT0o IIaB-
Hoe BHUMaHHE ORI 06palieHo Ha PeaKluy H3MeHEHNH OPT4HAYECKAX BellecTB
PaCcTHTeIBHOro IPORCXOAKACHNS, HAYIIHe NPy oGEIYHOI TeMIepaType H B OTCYT-
cTDMe CRILHO AelictBylonux pearentos (Omumumos, 1912; Tpycos, 1914a, 6;
Maillard, 1912, 1913a, 6, 1916, 1917).

HMes B 0CHOBHOM XHMUUECKAR XapaKkTep, 9acTh OTHX MCCIeOBANMi mpu-
HHEMaeT y:Ke Bo BHEHMaune GOTBUIYIO PONb MUKPOGHONOrHIOCKHX HPOI[ECCOB.
Brigalomeecs MecTo B 3T0M OTHONIGHHEH NpEHagne;KHT paboram Tpycosa (Tpy-
cos, 1914a, 6, 1915, 19164, 6, B, 1917).

Hanbonee snaunrensERIMA paGoTaMy 3TOro MepHONA, MMelNIUMu GoJbIUoe
3HaueHHE JJIA Bl A XUM] il IPAPOAE! IYMEHOBHIX BEIIeCTB, ABJAIOT-
¢ TIOUTH ofHOBPeMeHHo mogBuBIIEecH paborsl Onena u lIMyka.
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Ceen Open (Oden, 1919) B smaumTembHON Mepe pecTaBPHpYeT IpeKHHe
B3MIANL Ha COCTAB TYMYca, KOTODEI#, 0 aBRTOPY, XapaKTepH3YeTCs HaTuameM
YeTLIpex TPynn cocjuiienni: 1) ryMycoBsix yrieif, 2) rymmaoBoi (ryMycosoii)
KHACTOTH, 3) rEMaTOMEIaHOBOM KACIOTH, 4) (YyIBBOKACIOT (COOTBETCTBYIOIIMX
KPeHOBOif M amoKpenoBoi KucioraM Bepnemuyca). ITpm aToM B oTHOMICHAE ry-
MHHOBOH (B MeHBIUeH Mepe TMMATOMeIAHOBOH) KMCIOTH aBTOP Ha OCHOBAHMHK
cBOAX 0GCTOATENBIKX MCCHENOBAHMY NpPAIUE] K BEIBOJY 0 CAMOCTOATENLHOCTA
ee, KAK 9eTHPeXOCNoBHOE KACIOTH ¢ SKBHBaJeHTHHIM BecoM oKoxo 350, T. e.
KaK COefHHOHHA, 06Nafaiomero M3BECTHEIM TOCTOSHCTBOM NPU3HAKQB, HECMOT-
A Ha Heu3(e;Kuble TPUMeCH BBUIY HEBOZMOKHOCTH IOJIYYeHHA YHCTHIX Ipe-
naparos.

K cxopewm BhiBoaM B OTHOWeImH TYMHHEOBOH KHCIOTH! H3 YepHO3eMa
npamen n Ilmyx (1924), paccvaTpupaomuil ee B KadecTBC XapaKTepHOro
OpeicTaBHTeNA CHeNu(HICCKNX [JIA NOYB FyMHHOBEIX BEIIECTB, NPENCTaB-
NAOWAX, I6 aBTOPY, OCOOHIA KIaCC OPraHMIecKHX COSIHHCHWH, XapaxTeph-
3YIOMIHXCA H3BECTHLIM OOIEM THIOM CTPOCHHEA.

OToT BArAAj HA PeANBHOCTh CYMIECTBOBAHAA T[yMUHOBOK KHCIOTH, Kak
ocoboit ciemmgmaeckoit ANA ryMyca TpynO o9eHb GIM3KMX WO o6IMemy TaIY
CTPOGHAA COCNEHEHNHA, HAXONUT TaKsKe MOATBEPKIEHHC H JaibHehimee pas-
paTHE B paxe pabor B obnactu xmvun yrag (Opaos, 1934; Cragauros, 19326;
IlIrpaxe-JlanT, 1931; Fuchs, 1931).

[Tocnemume rogs XapaxTepuayloOTCs UNTEHCHBHEIM PASBATHEM OKCIIEpH-
MCHTATBHBIX MCCHe0BARUH, Ha OCHOBAHME KOTOPHIX NIPOHeEcCH TymycooGpa-
30BaHHMA OCBEINAIOTCH HOMTH HMCKIIOTATENBHO C TOYKH 3PEHAS MHEKPOGHOIO-
TEYECKHX TIPONEeCCOB PAsioKelHA OPraHHIeCKAX OCTATKOoB. B oTHOLIeHHH CO-
cTaBa TyMyca, ¢ BTOH TOUKHM 3PCLMA, PA3BHTO ABA BArisla, 0G0CHOBAHHOCTDH
KOTODHX (DAKTHYECKHM MaTepmajioM odYeNs pasamana. Ilepeeni Baraag mpu-
HATeKAT axaj. Buabamcy, sTopoii — Bakcmany

Bsraaas Baasumca (B!!JlbﬂMC 1914, 1916, 1931 1935a, 6, 1936) m=a
COCTAB TyMyca ¢ BHeWHCH CTOPOHBI ITPeJCTABISIOT IOJHYI0 pecTaBpanmio
yaennn Depnemmyca m My:injepa, Tak kax BmInAMC coXpaHsmCT JaA mepe-
THOHHBIX KHCJIOT MX Ipe;KAMe HasBaHHs, pasaddas yALMEHOBYIO, TyMUHOBYIO,
Kp yio p yio kmcsorhl, OfHaxo copep:kande, KOTOpOe BKIAARI-
120t BANLAMC B DTN IOWATHS, CYIECTEEHHO 0TIMIACTCA OT TAKOBEIX OPeKHHX
HasBaHHKIX aBTopos. Ilo MueAmio BuasaMca, TepeuucieHHBI® KHCIOTH —
TOPOAYRTH JKUSHONEATENLHOCTH COOTBETCTBYIOIIHX IPyOl MHKDOOPraHESMOB,
CBOEro pofa rpynuobnie sKrosusEMEl (Buaeamc, 1935a, 6; 1936).

YabuAHOBas KACIOTA ABIAETCA IPOAYKTOM BEHIAENCHHA AHADPOGHEIX Gax-
TepHii, ryMAHOBAA KHCIOTA — adpoSHEIX Gaxrepmii, Kpemosad KHCIOTa — mpO-
XYKTOM BEIfeTeHHs IPAGOB, a AIOKPEHOBAA KHCIOTA — TIPOXYKTOM BOCETAHOB-
NeHHA KPeHOBOH KHCIOTHI NOX BIWAHMOM NeATeNBHOCTH aHAa?apOOHHIX Gakre-
puit. IlocmemHee BzaKmoueHHMe Pe3KO PACXOAATCA € HpPEKEMUMA JAHHEIMA
Myangepa o Gosee 3HAYATENBHON OKHCIEGHHOCTH ANOKPEHOBOM KHCIOTHI HN
cpaBHEHHI c KpeHopod. Kpome ToTo, Mo BmibAMcCy, Bce feperHoOiHEIe KHC-
JIOTHL — 9T0 a30THCTHE COSHEHEHUA ¢ OUCHb BHICOKHM CONePKaHHeM a30Ta:
B rymmnoBoit cerime 20%, B yusMmumoBoit — 23%, B xperoBoit — oxonmo 30%,
anoxpenosoit — 35% (Bmapsamc, 1935a, 6). Ilpomcxomuemme ormx mudp
0CTaeTCs, OfHAKO, HEH3BECTHEIM, H OHM HAXOMATCH B IMyG0KOM HpPOTABOpETHH
¢ EMeloIEMHACA NAHNEIMY, 00 KpaiiHeil Mepe, 1 TyMHEHOBOW KHcIOTH. Mamas
BepPOSATHOCTh HTHX LEPP ACHA U3 CONOCTABIEHHA HX CO CPEAHAM CONOPRAHEOM
asoTa B Tymyce, Kotopoe pasHo 4—5%. Ecim pomycTETE UpaBATEHOCTH
coofmaemsx BrapaAMcoM Tud)p MPOLEHTHOro COAePHKAHHA a30Ta B ero mepe-
THOMHBIX KHCIOTAX, TO Heo6XO0MMMO IpPHATH K BHIBOXY, ITO, €CIH Ja)ke BeCh
a30T HAXOXHTCA B THX KHECIOTAX, TO HA [OMI0 TOCHENHEX TPHACTCA TOIBKO
oxomto '/s—!/s ofmero xomraecta rymMyca. Uro e B TaKoM CIydae IpEACTaB-
aser coboif ‘OcTaNbHAS TTABHAA Macca Tymyca, T. e. */s—5/s or obmero ero
3anaca, ocTaercd coBepIIeHHo HeH3BecTHEM. IlosToMy, HecMOTPs Ha GoxbImoi
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HHTepec pasBMBaCMOTo BHIbAMOOM B3riAfa O HepPerHoMHHX KHCIOTAX, ME
JNHIIeAN BOBMOMKKHOCTE TOKA NMPEHEMATH GO BHAMAaHHAe JaBaeMyl0 HM XapaK-
POPHCTHKY CBOMCTB meperHOHHRIX KHCIOT BBAAY YKasaHHOrO HECOOTBETCTBHA
9Toil XapaKTePHCTHKY C JlelicTBHTeIBHEIM COCTABOM ryMyca. Uro ke racaerca
B3rIAAA Ha TIePerHOMHEIE KHCIOTH, KaK HA I'PYNNOBhe IPORYKTH ’KEBHETA-
TETLHOCTH (DKTOORIMMEI) PABNMIHEIX MEKPOOPTAHH3MOB, TO STO IpPEJCTABIE-
HMe HAXONUTCH B IPOTHBOPERHH C XOpONIo H3BeCTHHIM DasHooGpasHeM mrpo-
AYKTOB ’KU3HeNeATeNbHOCTH PA3NBTHEIX MHKPOOPraHH3MOB B IPCHETAX KasK-
Roit B3 Tex XPymHHIX Tpymn (rpuboB, aspofHEIX M aHadpOGHEIX GaKTepwmii),
KOTOpEIe MMeeT B BHAY Bmabsmc, a Tawke ¢ axkroM MeTabHOTHYECKEX
OTHOINeHHEH MEKAY OTAONABHRIME IpyniiaMu M BHAAMH, B pesyIbTaTe dero
mpomyKTH ofMeHA OjEX MUKPOGOB NOABEpraTCA pPAsTOMKEeHHI0 APYTHME !,

CopepmienHo Apyras KOHGmeumAA IO BONPOCY O COCTABe TyMyca, OCHOBAaH-
Hafg Ha ydeTe MHKPOOMOIOrMICCKAX TIPOLECCOB, pasBETa Bakcmamom
(Waksman, 1929, 1931, 1933, 1936; Waksman, Reuszer, 1930). B cmomx
TipefcTaBIeHAAX 0 COCTaBe ryMyca Bakcman HCXOJET B3 COCTaBa PacTHTENb-
HEIX (M JKABOTHHIX) OCTATKOB, H3 PA3NTMYHOM YCTOWIMBOCTHE COCTABIAIOIHX
MX COGIMHEHHH K umpoﬁuonmqecxwy Pa3lioMKEHUI0 B HZ HAIHIHA CHHTe-
THYECKHEX IOl A7 MUKpOOGHOU CYOGCTARIEM TpH pAsNO/KeHHN.
TlosTomy cocras rymyca, mo Bakemany, XapAKTePH3YeTCA HaMNIHOM TOX Ke
coerlMHEHHit, KOTOphle MKl HAXOAHM B PACTHTENBHLIX, JKEBOTHBIX M MHKPOOHEIX
OCTATKAaX, TONBKO B cBoeoGpaanbiX oTHOmMeHMAX. ['IaBHY0 Maccy ryMyca
(mo 70— 80% ), uo BaxcMaRy, COCTAaRIAIOT NATHAE M NPOTEHHEL, HAXOHLUACCS
B TecEOM (HIMKO-XMMETECKOM COGAMHCHHM ApYr c¢ JjpyroM. Haxonmemme
MepBOTO 0OBSCHACTCH YCTOHUMBOCTHIO er0 K MHKDOOHONOTMIOCKOMY pasio-
mﬂeﬁnun, a HaKOMNJIeHHe BTOPHIX 06ABaHO CHHTCTHIECKOH HeATENLHOCTH MUK-
PoGoB,

B cBoeit mocacpueit Mosorpagun Bakcman (Waksman, 1936), CBOJHT CO-
CTaB TyMyca K CIefyIOIlHM UeTHpeM IJABHBEIM IPYMIaM BEIIecTB:

1. Mmpw, BocKa, CMOJEI (MMM BelllecTBAa, pacTBOpEMbie B 3(HEpe ®
cuapre).

2. YruesogH u pPONCTBEeHHBI® COeNEHEHWA (IEJNI0N63a, TeMAIeILTIONess
PACTHTENSBOT0 B MHKPOGHOrO IPOMCXOMYIeHAA, KPaXMaJ, caxap, IITIOKO3HAL).

3. IIpoTenHs & UX OPOH3BONHLIE.,

4. JlaramEBl ¥ ux lpoHapopEble. COga OTHOCATCZ M I'YMHHOBHE Bemie-
CTBa MPYTEX ABTOPOB, KAK TeHeTWYeCKH CBH3AHHEIS ¢ JATHRHOM H OIE3KEC
K HeMy II0 COCTaBY H CBOHCTBAM.

Taxnm o6pasomM, Baxcmanm orpar cymec He cmenagHYECKAX AIL
ryMyca TyMUHOBHX Bemlects. Ilo ero MHeHHIO, 3a STHM HeoUpefeJeHHEIM
OOHEATHEM CKPHIBacTcs rIAaBHNM O0pPA30M KOMIUIEKC JHTHHHA ¢ IPOTEHHOM,
KoTOphiii 0B 0603HayaeT TepMUHOM krymycoBoe sxpo» (humus nucleus, Waks-
man, Iyer, 1932, 1933). Baxkcmam He oTpuuaer, mipoYeM, TOro, 4r0 pacTa-
TeNpHHIE JATHEH NPY IPoLeccax pas MA IIpeTep T 3HAYATENBHHE
HOMEHeHNA; OFHAKO HECMOTDS {Ia BTO TpHE3HAaHAe, OH BCe ’Ke HAXOJHT BO3-
MOMHEIM TIPUMEHAT: H K 9TOMY HOMCHEHHOMY HPOAYKTY TO Ke HA3BAHHE
JIUTHHHA HAH JTHTHAHOTIOROOHEIX KOMIIEKCOB.

C xmMAYecKo# TOYKA BPEHHA, TAKOe DACIIEpeHH® MOHATHA WIHTHHHS
Haj0 HpH3HATH Majo oGocHoBasHEIM. HecMoTpa mna mBBecTHYH O0HHOCTH
HEKOTOPHX CBOMCTB M HECOMHEHHYI0O reHETHMYeCKYI0 CBA3b IHTHEHHA H TyMH-
HOBEIX BelleCTs, B MaCTHOCTH HamGoiee H3yIeHHOINV NPeACTABHTENA MOCTea-
HHEX — TYMAHOBOH KMCHOTHI, OHK BCe K6 HACTOJNbKO CYNIECTBOHHO pasImda-
10TCA H Ilo COCTABY H X0 PAAY CBONCTB, 4TO OTOMIECTBIATH HX U O0BOAMHATE
TOX OXHMM Ha3BaHHEM HET OCHOBAHMIA, TeM Goxee, YTo OGpasoBaHHe ryMm-
HOBHX BeNIECTB BO3MOMKHO He TONBKO H3 JATHMHA, HO B PANa XPYTHX coedd-

T C.ueu;e‘r, OJIHAKO, OTMETHTH, Y70 UPHPOAA UPOAYKTOB SKHSHOROATONLHOCTH MHEKPO-
g_amuoa DOKa BHACEOBA TONbKO B OGMEX 9epTax B TpefyeT RaNbHeANIero H3y4eHHH
(Thom, 1935; Thom, Phillips, 1932).
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penmi (Fuchs, 1926, 1931; Maiwald, 1931). pyroe soapaieHnme, ®oTopoe
MOMKeT OBITh CRCMAHO B OTHOUIEHHA TMIOTe3H BakcMana, KacaeTcA mpemmolo-
MeHHA, 9TO aG0THCTAA 9acTh TYMycCa HaXOAWTCA IOYTH IeNHKoM B ¢hopme
OpOTEHHOB, CBASAHEHX ¢ junuuHoM (Springer, 1934, 1935). Hmxe mur ysm-
AMM, UTO JTO UpEAIoNOKeHMe Heldb3s CYHTATH AOKABUHILIM, B XapPaKTepHbHIE
CBOMCTBA A30THCTOH 9acTH ryMyca HaxofaT cebc obbscHenswe H ¢ Apyrofi
TOYKH SpeHHA.

XAPAKTEPACTHKA TJTABHEHIOIMX T'PYIN COEAMHEHUW,
BXOJIAIHX B COCTAB I'YMYCA

HNayuenue npomeccoB rymycoo0pasoBaHMs H HCCHO[OBAHHA XWMMIECKOTO
€0CTaBa TYMyca OJEHAKOBO MPHBONAT K BEIBOAY, 9T0 MOYBeHHEIA TyMyc mpejl-
craBnder coGoii BeckMa CIOHEIE M JMIIAMAYECKHE {0 CcBOel mNpupoAe
KOMILIOKC MHOrOYHCAEHHBLIX H OYeHb Da3E0o00Pa3HbIX Io CBOeil XHMHETecKoi
Ipupofe COeNEHEHHA.

C TouKH 3peHHA HPOMCXOMKAEHHA, B 3TOM KOMILIEKCE PA3NMIAIOT:

4. OpraEAgecKkHe COGNHHEEHHA DPACTHTCABHOTO H YACTHIO JKHBOTHOrO IPO-
HCXOIeHHA, MpRHAJIeKalAae HepasIoKABIMAMCA OpPraHmIecKEM OCTATKaM
pacTeHMii ¥ JKABOTHHIX.

2. Bemjectsa MEKpOGHOrO CHHTe3a, TPHHAMJIEKANHe JKABHIM H 9acThi0
MEPTBHIM, HO He YCUeBIUHM eIle NMOJBepPrHyTBCA pPa3JOMeHHI0, MHEKpOOpTra-
HA3MAM.

3. IlpoMcKyTOSAEle MPOXYKTH pacliafa CAOMKIIEIX OPraHAYECKHX Coefn-
HeHH# IPeHAYILAX B, BePOATHO, MOCTeYIONLel TPy,

4. T'ymunoBsie BeljecTsa (M OTYACTH GHTYMEI) KaK IPOXYKT cBoeoOpas-
HBHIX {pomeccoB (PH3MKO-XMMMYECKOTO N BHEKJIETOYHOTO JHIHMaTHYECKOTo
cEHTe3a. PagHOOODasHEle 0 DPOMCXOMKIEHHI0 H {10 XHMHYecKoil upEpone
BeICCTBA TyMyca HAXONATCA TONBKO OTYACTM B COCTOAHEM HsMdecKoi cmeca
APYT ¢ JpyToM WA B BAAe MeXaHHYeCKoi mpAMecH K mouse. Bomee amaum-
TelbHAA YACTh STHX BellecTB 00pasyeT CJIOMKHBIe KOMIVIERCH (PH3HKO-XEMH-
:{ 0 H XEMH 0 XapaKTepa KaK MexJy co0oH, Tax H ¢ MEHepanbHOK
4acThi0 IOYBH — ¢ ee OCHOBAHHAMM M TIINMHHCTON ¢pakmmeir. Iro obcros-
TEeNbCTBO ABIAETCA IPUYMHON NOYTH HeNPeofONMMEIX IIOKA TPYWHocTeld Hs0-
JMHPOBARUA TyMyca H3 MOYBHI H M3YICHHS 6r0 COCTaBA.

TlooToMy coBpemeHHHe HpeHICTABIEHAA O XAMHIECKOM COCTABE IyMyca
HNMeIOT TI0KA 09eHb NPHGIMaNTeNbHEIA XapaKTep, HAXONACH B GABACEMOCTH OT
COCTOSHHA MEeTOAMKHE aHadwsa. IlocleiHAs mO3BONACT HOKAa PAsNMYATh CPAB-
HUTeNbHO HeGonplioe yucno Golee HIH MeHee KpyNHLIX FPYNI BeIecTs, XHs
MATeCKaA OPEPOA M ONJHOPOIIOCTH KOTOPHIX BEI3LIBAIOT elle MHOTO COMHe-
uni,

I'pynna Ben(ecTs, PacTBOPAMEIX B OPraHAYECKAX
pacTBopATensx (OnTyMBI)

B xEMmEE TOpIOYMX MCKOUAEMBIX IpYONY BeIIeCTB, U3BIEKAEMBIX OpraHm-
9eCKAMH PACTBOPHTeIAMH (OOBIKHOBEHHO CMeChi0 COMpTa ¢ GeHaoxoM), mpd-
HATO HA3bLIRATH GHTYMAMHA, DOA KOTOPHIME JIOAPA3YMEBAETCA ,,CMECh YIIEBOJO-
POROB M MX HIPOM3BOAHEIX, 0GPABOBABIIMXCA UYTeM NPeBPAICHAS B TeIeHHE
TeONOTHIeCKOX IEPUOI0B BOCKOB, CMOX M MpHhX kucaor” (CramgHukos,
1932 a, 6). B mousemHOM TyMyce, mpegcTaBusomeM Golee MOMOROE, COBpe-
MenHOe 00pasoBaHue, ANfA KOTOPOTO XapaKTepHH! MPOAOIIKANIIEECA MPOmecchl
DOCTYTIeHNsA CBeMKHX OPraHMYeCKHEX OCTaTKOB M MX PAaio’KeHHA HpH Goxee
HIH MeHee cBOGOWHOM AOCTyme KMClIopofa, cofiepkaAme GHTYMOB B BHIIe-
YKA3aHOOM OMBICTe JONKHO OHITL OYeHhr OrpaHHYeHHHIM, M GHAYHTEIBHAS
¥acTh BEIECTD, PACTBOPEMEIX B OPTaMEYeCKHX DACTBODHTENSX, 37ech Wped-
cTaBMleHa Maj0 H3MeHEHHEIMH COeJAWHCHHWAME, KOTODHe BXOAT B COCT&B
HCXOJHBEIX DACTATCABHEIX OCTATKOB W MHKDOGHHX KNCTOK. T. €. BOCKAVH,
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CMONIAMH, IVATMePUAAMH JRAPIBIX KHCIOT H CAMHME JKHDHBIMH KHCIQTAMH,
a TaKkKe IPOAYKTaMHE oKuciaennss stnx coepmuenmii (Twoper m Ilomomapesa,
1937). Ilpencrapaas coboit BemecTsa, oTeHs GEXHBIC KUCAOPOZOM, KCJIEM0BA-
TEABHO, ¢ GOraTHIM 3amacoM SHEPPMH, OTH COAHMHEHHA ILO/ABCPIAIOTCS DA3NO-
REHHI0 B 8BPOGHHIX YCAOBHAX, M IOTOMY B Golee MIm Meilee HOpPMaXbNO
29pPHAPYeMHX M0YBAX COACPIKAHHE TPYNINHI BCIIECTB, PACTBOPHMEIX B Oprang-
9eCKHX PacTBOPATENAX, 09eHp He3HAUHTENbHO — OGLIYHO Menee 5% or ofme-
ro KonmuecTBa ryMyca B mexoM (raba. 11). Ho 8 amaopoOHEIX ycmoBHAX
PasnoKenHC X CHIBLHO BATPYHHENo, HoYeMy B TOPPAHEIX NOTBAX COJEpHKA-
ume 3ot ¢paxuma cEakHo Bospactaer (mo 15—20%), mpugem mo cocrasy
U CBOJCTBAM OHA yie BHONHe HOAXOXHT K TOMY OIpefevieHHI0, KOTOpoe AAaeT~
cA ana 6mrymop. Kpome ycmoBmii aopanuy Ha HaKOIJIEHHe M COCTAaB BTOM
¢paKmEE B HOYBAX OKA3biBAT BINAHHE DPABTHYHOC COXEPIKAHHE HCXONHBIX

VIR Hee Bemect8 (raaBHBIM 00p cMoOI B ) B pacTeHHAX.

TaGauma 11

Conepaanme  opr y P P B opr p P

H PAMIMYHBLIX THMRAX NO0YB

Pacreo- | Pacrso- | Pactso-
5 | pumue puMie p‘unme. Obman

Hovea TopmsonT .gdgﬁy?}’y‘?a’, B apupe | B cmupre .ﬁtl:lgg;g

% K nowse
% K TyMyoy
CeposeM . . . . .. ... Ay 1,10 '1,9 1,9 — 3,8
Kamrtamosaa . . . . . . . Ay 2,35 1,2 1,2 - 2,4
CoitoRen KamMTANOBOH 30HH A 6,12 0,5 — 3,7 4,2
Yepuosem . . . . . . Az 10,58 0,3 - 1,9 2,2
Cepan JecHast . . . . . . Ay 4,1 — - 2,6 | 2,6
Honsoimeraa . . . . . . . A 10,65 2,9 - 6,7 9,6
Ocoxobnit Topp. . . . . .| 0,5 m — — — 12,2 (12,2
Ca wit Top 08 - - Z | a8 |d
'HOBO-NYIIHNEBHA TO 5™ - - - B B

Ll I - - = | 27 (a7
2,0 » — — — 24,4 2,4

Burymer TopdoB cocToAT raasHhM ¢6pazoM M3 cMECH BOCKOB H CMON; Te
B JpyrHe cofepsKaT cBOGOJHEE KMCIOTHI # OMBUIAEMEle BEUIeCTBA, CPefx
KOTOPHIX HMeIOTC THIHYIIble JUIA BOCKOB OMpH H XapaKTepHbie NIA CMOX
agrugpunst (CragaeEkos, 1932a, 6).

Tak, o mccaemopannam TaToBa, He PacTBOPEMEIL B sdEpe Bock H3 cdhar-
HOBOTO Topgha cocrosa m3 56% xmcaor & 44% HeoMmaseMmumx semecrs. M3
CMECH KICIOT BhUIeleHHl KucaoThl — ieporuHoBas (CasHsoO:2), xapbonepuno-
Bad (CprHs5402) u oxcmkmcmora cocraBa CsoHeoOs. Cpemm meoMulnsieMEIx Be-
MCCTB yCTaHOBICHO TPHCYTCTBAE yTieBogopodos (mo 15%) — Tpurpmaukoa-
tada (CgsHes), menmrarpmamkonrana (CssH7p), a Taxme npememsEoro amko-
rons — CyyHs0  (rexrakosanom). Bxoismme B cocrap OHTyMa cMonsi
TOPEACTABAAIT CMeCh CIOKHEIX HPHPOB, IUIIMYECKAX alKorojeil B IHKIWIC-
CKAX KRBCHOT, W3 Korophix Beimedensl CioH2002 m. Ci4Hp02 (Cragmmkos,
1932 a, 6; Hoccoswa n Tpersaros, 1902).

IMpeiimep m HWlopu (Schreiner, Shorey, 1909a,6, 1910a,6,s,r, 1911)
BBIACTANA 3 TOPPAHECTHX IOYB (IHFHOUEPAHOBYIOD KHCIOTY, ArpocTepwH
(C2sH440) u yraesomopop remrpmarontan (CsiHe); Ackan (Aschan, 1921)
H30MMPOBAT M3 QPUEAAHACKOTO Topa HENpeAEALHYI0 «IyMONEPHHOBYIO» KHC-
aory (CioHa402). .

Barymu rTopdloB npepicTaBafioT, Mocie yAaXeHHA DPACTBOPHTENS, 7KOITO-
Gypylo Maccy co cunaGhiv Gadb3aMH9eCKMM 3aUaXoM, HIABAYIOCH HOPE
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Temnepatype o 63 mo 87°% xapakTepHaylOTCH UHCIOM KHCAOTHOCTH oT 46 mo
9 u gmciaom omslieHus ot 110 po 200 (Cragumkos, 1932 a, 6). Daemenrap-
ubiit cocraB: C —72—73%, H — oxomo 40%

Cocrap «OMTyMOB» H3 MOUB TOKa Majo Mccacaosad; mo JaHHeM Ilpeit-
Hepa ¥ Illopm m ApyrEx aBTOPOB, 3eCh MOTYT IPHCYTCTBOBATH JKMPHEIE KHC-
JOTH, WP, BOCKA, CMOJAHEle KHCJIOTH M HX »dmps, crepman. Hax mo
BHCIUHWM fIpPH3HAKaM (HBeTY, KOHCHCTCHOUM), TaKk H @O COCTaBy (paruud,
pacTBopuMas B OpPraHMYeCKHX DACTHOPHTENAX, H3 PA3OLIX TOYB CHIBHO
BapbHpYeT.

Jlas npuMcpa MOMHO IIPHBECTH Pea3yasrathl ucciegoBanma Tiopuna m Ilo-
momapenoit (Twopur u Ilomouapesa, 1937) Ans (paxmum, pacTBOPEMOR B
ahupe m satem B GeH3oI-aldkorole W3 YCTHIPEX PasIMIHLIX Io4B (Tabu. 12).

TaGamnga 12
, pacrnopmetil B aupe

I ] pHLII cocTaB p
n Genaon-: y %

Beuoou-a1oroublian

Ilouna

UepHoseM . « . . . . . . . . .[8,6]|10,4| 3,0|60,7| 7,8 31,52
COMOMBIL « v v v v v v v 4w v 83,3 | 11,1 | 5,6 59,0 10,2 | 30,8
Momsox. . . . ... e e e o T2,0 9,9118,0)58,2} 9,4 32,7
Jlecyoir Gyposem . . . . ... .| 79,3| 9,2|11,5(65,9) 9,3|24,8

Kax mosxuo suners, $paxums, pacteopuMas B ddupe, OTARIACTCA 3HATHM-
TeIbHo Gonee BBHICOKHM CORepsKaHHeM YTJIePOAa W MCHBUINM COACPKAHEEM
KHCIOpO/a, T. €. MPEACTABJEHa 3HAYUTCILHO MeHee OKMCIEHHBIMH CoefumHe-
HHEAMH, 9eM (PpaKins, H3DIeKacMas NpH HocCHeAylomeil 3KCTPAKIUE Gensom-
AJKOToIeM.

Ecan B mepBoii MOKHO TpPEANONAraTh HaJlWdHe CTEPHHOB HIH CMECH IKH-
POB C YTJIeBOAOPOIAMH, TO BTOpaf, NI0-BUAHMOMY, CIPeCTABICHA IPOU3BOHMI-
MM CMONSHBIX KHCNOT, CHVIBHO M3MEHEHRHLIX B NAlDABJCHEM IHIPATADHE I
oKuceHRA. [l KHCABIX TON30JMCTHIX DOYB, KpOMe TOro, HeCOMHEHHO, HaJH-
¥He B 3TOM (PPAKIUAM UHBKOMOJCKYJISPHBIX MHPHBIX KHCIOT, TacCTBIO YiaeTy-
YHBAMUXCA (¢ MEMPMATHEIM OCTPHIM 3a0ax0M) MpH yWaJleHHM DPAcTBOPH-
Tems.

Camo. " yAAPHEIE JKHPHEE KHCIOTHI, )PHCYTCTBYIOIIHO
B rymyce, MOTyT HAXONUThCA He B CBOGOJOM COCTOSHMM, a B BHAE coleil,
ganpuMep Kellesa ® anioManuaA. Ilocaciune He PacTBOPHME! B OPraHHIECKUX
pacTeopurenax (Stadnikoff, Wiehner, 1931), moatomy mnpocras sKcTpaxmus
cHUpTo-GeH30JI0M YACTO [laeT NpeyMeHbIIERHOe IPeACTABICHAS O CORePRAHUE
rpyonu «Gurymos». Ilpensapureasnas o6paGoTKa KWCIOTON juts yRajeHHA
OCHOBaHHIi, B 0COGEHHOCTH IPH HArPeBAHHM, BHAYMTCILHO yBEIMIHBAET HX
BBIXOL.

Cymanosse Bemecrsa

K rpyuie ryMEHOBHX BeIeCTB OTHOCATCA XapaKTepHHle AN NOYBEHHOrO
rymyca (a rawke qaA topda m GyphIX yrieil) BCLIECTBA TeMHoOH OKpacKH,
9aCTHI0 PacTBOPUMEle, TACTHI0 He PACTBOPHMBIC B INENOYAX, HPEACTABIAIOIIAE
o060l BHICOKOMONEKYAAPHLIE OKCUKAPGOHOBhIe KHCIOTH C PE3KO BHIPAN(CIHbI-
mu cBoificrBamn Komonaos (Fuchs, 1930). OGmeit ux ocoGennocThio ABIETCA
TakKe GOALWIAA YCTOHMHBOCT K KHCIOMY AJDOJIM3Y M HEPACTBOPHMOCTh B
agetunbpouuge (Karrer, Boding-Wieger, 1923; Springer, 1928, 1931); no-
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CHENHAA PO3KO OTJIEYAET [YMUHOBHE BEl[ECTBA OT OONBIUEHCTBA BEIISCTB
PACTHTENBHOTO TPOMCXOMICHA, B TOM WHCIe OT NETHAHA, ¢ KOTOPHIM TyMB-
HOBHIe BeIeCTBa HMelT o6l TPA3HAK B BHAe YCTOWYHBOCTH K KHCJIOMY
ragponnsy. Haspamme «ryMmHOBHE BeIIECTBA» BKBHBAJICGHTHO BEIDAMKEHHIO
cryuyconue BelllecTBA) IIE (HACTOAINHE TYMYCOBH® BELIECTBA», TpPHMEHse-

MOMY DSNIOM ABTODOB VA 0GOBNANCHMA TOM e TIPYNNH CoemHEeHEA
(Maiwald, 1931; Springer, 1928, 1931, 1932). Ilpraumas, onHaKo, BO BHEMA-
HHe, YTO ncxomnm AJiA MOCTeHAX nupamemxﬁ TEPMHH «TYMYC» L PHMOHAET-
CA B OYCHh DA3THYHOM CMEICHe M 9ACTO CIY)KAT NIA 0003HaueHUA Bcero
OPraHEYecKOIO BeImleCTBA HmOYB M TOpdhoB N Jake yrviedl, #MioB W T. A
(Waksman, 1936), maspaiime «ryMycoBhle BeL[eCTBa» MOMKeT MMeTh 09eHb
LIAPOKMI CMBICH BBUIY § il BeNLE C TH COCTaBa TYMyca B Iie-
aoy. TlostoMy M1 cumTacM TepMmu «ry ImecTBa» Golxee omp
JNeHHBIM, HCXOQS M3 HA3BAHUH (TYMHHOBAA KMCJOTA» M (TYMHH», KOTOPH®
He ORUIA TaK 00eanHYeHsl MAPOKAM NPHMEHEHHEM, KAK 3TO CAYYMIOCEH ¢ Tep-
MEHOM ATyMYCH.

Ha ocroBasmm martepuamos, mmeromuxca B 1919 r., Oger xan cneayomee
nonpaanenexme ryunnonux (BAE Wo ero TePMAHOJNOTHE «IyMyCOBEIX») Be-
mecrs (Oden, 1919):

IT6d paad Y 4 no Odeny Ip Bepye. (2,
Myavdepa (M), Tonne-3eiisepa (I-3)
He pacrsopmsne B I'ymycoBm# yronb Tymuua (BM) n yasmua (M)
meJo4ax
Pactnopuuuie B meno- T'ymycoras (ge Ty (BM)
gax (TYMHHOBHE  pACTBOPHMa B CIRpTe)
RHCTOTH) ) wuc- I (r-3)
mora (pacTBOpMMa B YIbMAHOBag KHciora (M)?
coupre)
(1) A KMcoTa
'innm B BOjle) @ ernona KUCIOTa } (BM)

B #macroamce Bpema ma ocHoBaHHE paSor @ykca (Fuchs, 1930, 1931)
BRISICHHJIOCH, MTO He PacTBOPAMEIE B INeJOYH TYMWHOBBIE BEIICCTBA MPEJCTAB-
AANT, 3a ECKIOTeHAEM TyMEHOB KAMEHIILIX yTieif, HepacTsopmMylo dopmy
TYMHHOBHIX KHCIOT, H TONLKO B KAaMCHHHX YIIAX 9Ta IPylNa IpeAcTaBlIeRa
TYMEHAME, DOJ KOTODHIMM lOAPa3yMeBAKTCA pPeNYRHPOBAHHEIE AHTHAPAALI
TYMHHOBHIX KHCJIOT, He COJCPOKAalHe KapGOKCHIBLHEIX B (PEHONBHEIX TpyLLI.
HKpome T0TO0, B 3Ty K¢ rpyuImy BXOHAT, BEPOATHO, 9ACTBIO H TMPOMEKYTOUHHC
NPOAYKTH ryMU@UKAIUN JUNHUHA (FYMONHTHIHEI).

ODyxkcom ke GHII0 BBeNeHO IOHATHe 0 AETMAPOrYMHHOBHIX KHCIOTaX, KaK
0 IPOU3BOJHEIX MePBHYHOIO OKMCIeHHA ryMEHOBEIX Kmcaor (Fuchs, 1931).
9TH NpoM3BOAHBIE PACTBOPEMH! B CAHpPTe H aeTOHe H COOTBETCTBYIOT, IO €T0
MHEHH, TmMaToMenaHoBoii KHciote I'omme-3eifnepa m Opmena. Hmxe Gymer
BAJHO, 9TO TO COOTBCTCTBUC HeEJB3SA CAATATH JOKA3AHHEIM, H He MCKIIOUeHA
BOBMOKHOCTB, 9T0 AermAporyMuHoBble KHCioTht PyKkca B HaBecTHoit Mepe
COOTBETCTBYKT amoKpeHoBoii kuciaoTe Bepuemmyca m Mymspepa.

Boopoc o upupoae dynseoxucaor OncHa Ko CHX IO OCTaeTCS COBepIIen-
HO HeBBIACHeHHHIM; II0 MIENHMI0 PAAA 4BTOPOB, ATH WpeNmolaraeMble KHCIOTH
CKOpee OTHOCATCH K IPYNTC IIPOMEAYTOYEHX NMPOJYKTOB pacmaga, a He K Iy-
uunossiM Bemecrsay (Hobson, Page, 1932; Maiwald, 1931). TaxuM oGpasom,

HOe IFONp: He TPYLIE TYMHHOBHIX BEIECTB MoieT GBITH Ipex-
cTaBIeHO B caepyioimeM BUAeE:

1. T'yMAHOBHe BemecTBa, He PACTBOPEMEIE B IMeN0OTaX.

2. TyMEHOBHe KHCJOTH, PACTBOPEMBIe B IIel09aX, HO DaCTBOPHMEIE B
cnapre.

3. FamaTOMenaHOBAA KHCIOTA H JerHEAPOryMEHOBHE Kuclotht Pyxca,
PacTBOPHMEIE B MEJ09aX H CIHEpTE.




Brosme GesynpedHoro Merofia JUIA OmpeNle]CHHEs 0fmero Coflep:KaHHA Iy-
MUHOBRIX BCIIECTB HC HMeeTcst. 3ackyKupalomaii GoiAbIIOro BHAMAHUA
anerir-GPOMUAREIE MeToj TIOKA HejAOCTATOYHO M3YYeH B OTHOUIEHHH a30TH-
CTHIX COeAMHEHHil, TAK KaK MMeITCA JaHHHE, 9TO IPH IPHAMEHEHWH 3TOrO
MeTOZa K PACTHTeNHHBIM OCTATKAM 3aMETHAA YACThb TPOTEMHOB He PACTBOPAET-
en (Anexcangposa, 1936a). llonyyennkle ¢ moMombI0 ameTHA-GPOMBEZHOrO Me-
ToAs AaHHMe 00 oflmeM CoZepKAlMA T'yMHHOBBIX BELIECTB B IryMyce Dasimd-
MHX TIOUB [OKAa HEMHOTOUHCHACHHEH M NpPHHAZNeKAT TINABHEIM 00pagoM
llnpuurepy (Springer, 1928, 1931, 1932):

Cofteprranne

0B}
Towu Yo Hinpuurepy,
% K rymycy
Topdano-Gosorare . . . 46—49
Monzonmersie . . . . . 46-—52
Bypuie Jecunte . . . . . 50—70
Ieperaoiino-xapGonarhe 57—65
Yepmo3eMM . . . . . . 71—91
Jlyroso-Gorotwe . . . 81—82

JTE faOHble NOKa3HWBAIOT, 4T0 HaEMeHbIee CofiepKaHHe IYMAHOBHIX BEINeCTB
(oxono 45—50% ot Beero rymyca) mabmonaercs B Kmeanx Topdamo-Gomor-
HHX ¥ DOJ30JHCTHX NoYBaX, a HamGomsmee (70—90%) — B UepmozeMax n
MyroBo-GONOTHHX I0YBAX; NeperHoiiHo-kapGoEaTHHe NOYBH H JecHH® Gypo-
8eMbl 3aHEMAIOT TPOMEHKYTOTHOR TIOJIOKEHNUC.

AncKCamJpoBOHl JuA MOITHOTO YCPHO3eMa NONyIeHa Hmo MeTopy lllmpus-
repa undpa B 72% (Amexcangposa, 1936a, B).

Tpockong (Grosskopf, 1926, 1929) ompepcimn copepixaEBe TyMEHOBHIX
BemecTs («4MCTOrO TyMyca») B pAsAMYIHBIX TOPH3OHTAX HANNOYBEHHOTO
TyMyca JecHOH mouBH, B Topde E GypoM yriae, myTeM 0OpaGOTKE auerHi-
GpoMANOM HerHApPoNA3yeMOTo OcTaTKa mocie ofpaGotkm 42% HCI mo Buus-
wrerrepy. IlomydeBAne EM Ranuke npwBegesnt B Taba. 3 (cm. rmasy II).
M3 Hax BEAHO, 9TO COACHKAHME 'yMHHOBLIX BOI[ECTB B HAZUNOUBERHOM TOPH-
sodTe NMecHoit Mogsk! KoucOxerca or 29,3% ® BepxmeM cnoe mo 41,6% B mmK-
HeM CHILHO ryMuQEOMpOBAHHOM cjoe, B XecHoM Topde omo pardo 59,6%,
a B Gypom yrae — 98,3%.

Ilo sannsv Ilmmapa (Pichard, 1931, 1932), onpegensBmero ryMmEoBy®
KHCTOTY, PACTBOPHMYIO B aMMHaKe, H IyMHH (B KauecTBe OCTaTKa OT Bhifle-
JeHHA TYMMHOBOH KHCIOTH, TeMuIeJITIONe3, JUTHAHA H I(€INIoJesH), ofmee
cofiepsKkaHHe TYMHHOBEIX BeINeCTB B IONEBHIX NouBaX KonxeGamocs o 57 mo
68%, a B Topde oxasaviocs paBHBIv 44Y%. CnejoBaTelbHO, noTyIeHHANe KHP-
ph ouens cxounsl ¢ Aauskivu Ilnpunrepa.

Takoro e MopsjKa AaHHBE HOJYYAIOTCH AXA HerHAPONM3yeMoi YacTH
ryMyca B MMHEDPANBHBIX UOYBAX IO MeTORy OnpeleldeHHs JIHIHUHO-NPOTEd-
HOBOTO KoMilTeKca no Baxcmany.

Tak, Afs UCPHO3EMOB COAEpiKaHMe HETHAPOTH3yeMoli JacTH COCTABAAGT
oxono 60—70%, mam nonzonmeTHXx IouB — okomo 40—50% (Komomosa,
1934; Tiopun u ITonomapesa, 1937).

ConocrapieHre 3TAX AaHHLIX ¢ NPEABAYIEME, OXHAKO, BATPYAHATENLHO,
TaK KaK, ¢ OfHOH CTOPOHHI, HETMJPONMBYEMHI OCTATOK MOMKET COeP/RATH
Hem3MeHeHHKIl JMTHAH, a ¢ APYroil cropons:, npm regpormse 80% HaSO,
BO3MOKHA TloTepsA JacTH TyMHHOBHIX Bemiects (Axexcampposa, 1936s).

Bo BCAKOM ciydae, MO-BHIMMOMY, MOKUO CUHTATh AOBOJILHO BEPOATHBIM,
9TO ryMMHOBEIE BellecTsa coctannmior or 40—50 no 80—90% or Bcero rymy-
ca, DpudeM Ieppag Iwd)pa COOTBETCTBYET KMCILIM TOABOMHCTHIM MOTBAM,
a BTOpas — 9epHO3eMaM H JAYToBO-GONOTHBIM (HeHTpaldbEnM) mousaMm. B mow-
Bax apUiHOro THOA FyMyCco0fpasoBaHHA HMPOLEHTHOO COAePHKAHHUE TyMHHOBHIX
BeulecTB, HO-BHAHMOMY, CHOBA YMEHBLINAeTCH.
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T'yMAHOBEe ERCAOTH

Ipyuma ryMWHOBHIX DBeiecTB, PACTBODEMHX B IIENOTM ¥ OCAXKIAGMEIX
KHUCIOTAMH, o0befHHACTCA HOA OOLMM HA3BAHHEM {TYMHROBaA KHCJIOTA»,
KOTOpOE 9acTo OpEMeNserTca K CMeCH IYMBHOBHX KHCJIOT, He DaCTBODPHMBIX
¥ PAacTBOPEMEIX B cnmpre. OfieH NpeAJOKEI HA3KBATH TYMEHOBYI KHCIOTY,
He PacTBOPEMYI0 B CIHpTe, TYMYCOBON KHCIOTOH. JTo HasBamme, OfHAKO, HE
DOMy9’II0 muMpokoro ymorpebiennms. Mcxons ms coofpasKeHmii, BHICKASaHHBIX
BEIIIE OTHOCHTENBHO HEONpPeNeTeHHOCTH IIOHATHA (TYMYCOBEH® BemecTBAY,
MHL TIONAaraeM, WT0 TEPMHH 4TYMWHOBAA KHCJIOTA» 3aCHYPKWBAST HPERICITe-
HEfA, & JJIS TOTO, YTOOK PAasiHYATh IYMEHOBYI0 KACIOTY OT CMECH ee c rEMa-
TOMENAHOBOM, MOJKHO BTy CMCCh Ha3BaTh 4CHIPOii» T'YMHEOBOH KHCIOTOI.

BrieneEde IyMAWHOBO KACTOTH TPOHIBOJHTCA PA3THIHEIME MOTONAMH,
OCHOBARHEIMH HA PacTBOPEMOCTH e¢ COJNeit CO I[eJOYHBIME MeTAlJaMH B Ha
OCasK[ieHEA M3 NOJYYeHAKX PACTBOPOB MHEHEDANLHEIMH KHCIOTAMH.

B zasircmMocT 0T cnocoba IOJNYTIeHHs BHIXOALl FYMEHOBOH KHCIOTH H e
€OCTaB MOTYT AOBOJLHO CHIbHO KomefaTbCs, 9TO OOBACHACTCA, BO-TIEDPBBHIX,
OTCYTCTBMEM Pe3KOR TPAHWIE MEJKAY PACTBODEMEIME H He DPacTBOPEMBIMH
8 IeN0YAX TYMHHOBHIMA KACAOTAMH, BO-BTOPHX, Da3siMYHEIM COTepIKammeM
TeX HJIH WRBIX NpEMecelf, B-TPeTHRX, IPONECCAMA OKACIGHAA TyMEHOBOK KHC-
JIOTHI B INEJOYHOM PACTBOPE, & TAKMKE PA3NAIHON OKHCIEHBOCTHIO TYMAHOBHIX
RACJIOT B IPAPOAE.

Codep 2y i Kucaorvt @ eymyce nouswl. Bemmy orcyrcremA
OOWETPREATOTO B AOCTATOYHO YAOGHOTO METONA KOAMIECTBOHHOTO OIpefele-
ANA TYMEAOBOH KACIOTH CHCTeMATHYECKEX JAHHHX O COlE’HRaHHEHA ee B ryMy-
€e DPAsAMYHEIX MOYB HEe WMMeeTCA.

e3yABTATH onpefeideHHl, NPON3BCACHHNX B Hamell JaGopaTopHR myTeM
waBjeYenns ryMmEoBoi kmeaore 0,1 ®. pacrsopom NaOH npm xommarHOR
ToMuepaType (mocie MPeABAPUTEILEOTNO DKCTPArHPOBAHHA CHEPTO-GEH30NOM,
nexansnuEEpoBanma B ragponmsa 4,0 5. HoSO4 mna ynanenma remmmeso-
Jie3), ¢ NpAMeNeHMeM A OYMIIEHAS MOMYdeHHOTO PACTBOPA BHCANNBAHHA
CEePHOKMCIEIM HATpAEM, IPEBeCHK B Tabi. 13,

Tabauga 13
Conep ry B p ccee
TYMHHOBAR KHCAOTA
Tynye

owes TOPWSORT | » nowse, % | % x nowse | % x ryuyey
T Bag (XuOMEH) . . . . 73,10 8,2 1,3
Tomsonncran (lemwncpar) - .+ .| A° 10,65 1,20 11,3
Cepant MeCHAA . + . . « « o o . . . Ay 3,48 0,84 24,4
YepHOodeM BLINENOREREHHE . . . . A, 8,00 3,20 40,0
» OGHKEOBeRANH . . . . . . Ay 10,58 3,80 35,9
KamTaHoBasm . « o o o o o« o o .« Ay 4,16 1,19 22,7
gonouen. e e e e e e "(A'ﬁ' . Ay 6,12 1,19 28,8

DOABOJIEHHAN JIeCHAA IOYBA xa-

BHAY. + b oo e e e | A 6,20 0,84 12,5
To e, ngyroﬁ paspes . . . . . .. Ay 3,10 0,32 10,1
Temunii OyposeM, OnmaKkmi K nepe-

rAofino-kapGoratao moure (Jlem-

HOPAHE) ¢ « o o v v v b 0 0w oo Ay 40,60 3,27 30,8

Ma sTEx FAHHBIX BWAHO, YT0 ryMHHOBag Kmcuaora cocrasager or 10 mo
40% ot o6mero comepxanus rymyca, caenosatelbro, ot 20 o 50% or cymmut
TYMEHOBLIX BeIIeCTB, TpAYeM MaKcAMaldbHhe KAQPH COOTBETCTBYIOT JepHO-
3eMaM, a MAHAMAJLHHE — TOJBONACTHM TOTBAM.

Tlo mamarM IInmapa, H3BIeKaBIIEro ryMEHOBY0 RECIOTY aMMHAROM MDA
60°, comep:Kauye TyMEHOBOJ KHCIOTH cocraBaszo or 25 mo 44% or Bcero
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ryMyca m ot 38 o 66% or cymmm rymunosbix nemects. IIpm usunedenu®
TYMUHOBO# KHMCIOTH mocae o6paotkn anerma-Gpommzoym I'pocckond momywma
HONHOE PacTBOpEHMe B aMMHAKe [yMMHOBHIX BEIIECTB W3 CHJBHO PasioiKmB-
urerocs CI0A JeCHOH HOXCTHIKHE. J(OBOABHO BEICOKAS PACTBOPEMOCTh IyMH-
HOBEIX BemecTs B caaboit memowm (okovio 80%) mocnme ofpaborkm amermi-
Opomusiom Habmopnanace u Aas dYepnoseMa (Anekcam;posa, 1936 6, B). ITo-
BBTAMOMY, aNeTHI-GPOMHA OKA3LBAET B3aMeTHOE BJIMAHHE HA TyMHHOBHI
BemiecTBa, OOBIYHO He PACTBODEMHE B IIEN09ax, COOCOGCTBYS Tepexomy HX
B pacTBOpEMYI0 (opMy.

M3 mpusemeHHMX Boie JABEHX, TONYYEHHHIX TpPH HENOCPEACTBEHHOM
#3BAeYeHAH ryManoBoi kuexots 0,1 H. pacrsopom NaOH, moxHo BEgeTs, 9T0
CymecTByomee MHeHHe 06 M3BECTHOM TNOCTOSHCTBe COACPIKAHMA TyMAHOBOM
KHCJHOTH B FyMyce PasiMYHLIX MOYB, TOTHO TAK e, KAK M B3TJAN HA TYMHHO-
BYI0 KHCJIOTY, KaK Ha Ipeo0iajalonylo 3acTh TYMyca, ONPaBIHBACTCA TONLKO
8 OTHOIIEHNH UePHO3eMOB ¥ GIMBKEX K HAM II0YB, HO COBEpIIEHHO He COOT-
BETCTBYeT AeHCTBHTENLHOCTH NMpH Hepexofe K ION30MHCTHIM moduBaM (mox
aecamu). Ho sTH JaHHLe XOpOIIO TOATBEPKNAOT IPHBCNEHHYI0 B KOHN®
npexbiyied raape oOMyl0 XapaKTeDHCTHAKy IMaBHBIX TMDOB ryMycooGpaszo-
BaHAA.

94 pRBUL cocTag 2. i sucaorsi. I'yMHEHOBAA KHCHOTA, BHIe-
NeHHAA M3 MouB M TOpPOB, Beerna PKET, Kp yriepofa, KACIOPORa M
BOAOPOJA, elle a30T M HEKOTOpoe KoAmuecTso 30iEl. Comepsanne 30aH oGHa-
PY:KHBaeT NOBOALHO CHILHLE KONCOaNHsa B 3aBMCHAMOCTH OT cocoba ¢unsTpa-
OAM B OYumeHss Mexounnix pactsopos (Hegenos, 1894, 41897; IlImyxk, 1924),
a TIPH OfHOM E TOM JKe Cfioco0e TONYdYeHWs TWPenapaToB B OT THOA IOYBH
(Tmgerxo m Prinanesckas, 1936). Iipm mpmMeHeHEm HEKOTODHIX NIpHEMOB
OYHIIEHHAA MOKHO MOJAYYATH TYMHHOBYIO KECIOTY, HOYTH COBEPHICHHO ¢BOGOA-
=y o 30an {Detmer, 1871; Oden, 1919).

ConeprxaHAe yriaepofia, BOAOPOJA B KHCIOPOofa OOHADYKHBaeT, HeCMOTPA
HA Pa3TEIHEE CI0COOH NONAY4eHHs H PasiHYHble MCXOAHEIC MaTEepHANH, CPaB-
HETeNsHO HeSompliue HoneSamms. MeHbillee IOCTOAHCTBO HabmofaeTcss B
OTHOUIEHHMM COfie[sKafMA A30TA, OAHAKO NOHMKEHHHe NMPpPH Comep:RaEEA
HOCHeNHEero OTHOCATCA He K mounaM, a K Topdax B OypeIM yraam, Kak
3TOM MOKHO CYIHTh IO NaHHHEIM Tabx. 14.

Tamensxo n Prjanesckan (Tmmenxo m Primanenckas, 1936), npomssens
aHANE3Bl TYMEHOBOH KHCNOTH M3 DA3NHYHLIX II09B!, IOTYIHAH [OBONBHO

TaGnrua 14
9. punill cocras ry % , % & O y y
McxoRuuit MatepHan c H o N l Asrop
Maxornaa mowsa . . . . .| 56,3 4,4 36,0 3,3
Topd e o v oo oo .| 5900 | 47 | 3207 |36 |Mulder (1861)
P e e e e 0. .| 59,57 4,51 35,74 | 0,179* | Detmer (1871)
YepmoseM . . . . . .. .| 61,84 4,21 30,87 | 3,28 Mxyr (1928)
Topd. ..........| 58,20 4,27 - — Oden (1919)
T'ymunoBas kmciora, Merk | 58,59 4,91 — 3,55
Cparmopuit ropd, ray6ana Gragoaxos u Kop-
1om ..o L. ] 59,75 4,87 1,37 men (1932) P
Bypaui yroms . . . . . . .| 56,3 3,9 39,97 ) 1,0 B. ®yrc (1936)
T'ymunoBaa xaciora. . . .| 60,2 3,9 - — Eller " (1923)

* Cronis RX3KaA URPPA a30Ta NOTydeHa B

'R

r x p nocie parap
ggnmou. 1%-E8M inc-rwpou NaOH ¢ nocaeayomuym GuaLTpoBaEEeM dcped cBedy laxn-
paeHa.
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OpaBUABHLIE DAN CONPAKEHHHIX UaMeHeHnit 8 copepskanma C, H 1 O, mo mepe
Tepexofa 0T NOA30JMHECTON NOYIBH dYepes YepHO3CMHI K KAMTAHOBOMY 9epHO-
aeMy. VmeHHo, cofiepikaHMe yriepofia B BTOM HANpPaBieHAH IOBHIIaeTcH,
a cofesKaHHe BOJIOPOAA M KHCIOPOJa yMeHBIIAeTcs, H0 He B OXAHAKOBOK
crenenm: orHomernme O :H samerHo BospacTaer mpu mepexoje OT CEBEPHBIX
moup & uepHoseMaM. VHame roBops, TYMEHOBEIe KHCHOTH CEBEPHEIX IOYB
oKazamuch Golee OBOJHEHHHMHE M MeHe¢ OKHCICHHBIMM, 4YeM B uepHoaeMax.
Conepmanne azora u orHomenne C: N xonebamoch B 1e3HATMTeNBHEHX Tpexe-
nax. ITo MOMKHO BHAETh M3 HaHUBIX Tabm. 15.

Ta6armoa 15
js) pBHili cocTaB ry KRCJOT B P ccep,
% K Ge3301bHOMY BEmECTBY

Tlousa c H o N C.N CcC H 0:H
Hopsonmcras  (Jlennn-

rpafickas obaacrs) . .| 52,39 4,82 | 39,05 | 3,74 14 11 8,1
Topdano-6onoraan (ne-

pexonmoe Gomoro) . .| 54,29 4,53 | 37,34 | 3,84 14 12 8,2

CyramuncTas peHA3HHA
(JlemmArpanckaa  o6-
JACTB) o 4 o 0 . . ow 54,90 | 4,36 | 36,67 | 4,07 13,5 12,6 8,4

JerpanupoBannuit wep-
Bo3eM (IlaTRIOBCKaA
onmTEAA cTaEMUA) . .| 56,34 3,54 | 36,65 | 3,58 15,1 16 10,3

Mompgnit wepBo3em (cr.
Tolina Boporesxckon
obmactm) . . . . . . .| 57,47 3,38 | 35,37 | 3,78 15 17 10,4

O6HKHOBEHEWH vepHO-
3eM  (OCTPOroceKui
paiion Bopomexckoi

O6macTH) « « .+ . . . . 58,37 | 3,26 | 34,67 | 3,70 15,7 17,9 10,6
Kawragosuii YeprOozeM
(Ackamua-HoBa) . . .| 58,56 | 3,40 | 33,95 | 4,09 14,1 17 10

PesyastaTh, moaydeHHne THieRko m PHIAazeBcKod B OTHOMIEHAE BO3-
PAaCTaHHA CTENEHH OKHCICHHOCTH TYMEHOBHIX KHCIOT IPH LIEpexofe 0T CeBep-
HHX IIOYB X I0KHBIM, HaXOMATCA B XOpPOIUEM COOTBETCTBHH ¢ HaIIAME JaH-
HEIMY 00 yBeJMYEHHH B 9TOM ke HANDABICHHMM CTeNeHH OKACIEHHOCTH BCEro
rymyca B nexox (Tiopan, 1935).

1Iporeccet germgpaTanEn @ OKMCIEHHSA, BEPOATHO, CONMPOBOKAAIOTCA ABJO-
HEAMYA YIJIOTHENHA M YCHOMKHeHHS CTPOeHHA MoleKys. Ilootomy B XEMuue-
CKOM CMBICTe TYMHHOBHIE KHCIOTH PHLIX TOTB (. HCTOH, TOpHAHO-
GOJIOTHOM B PeHA3HHN) Gonee MOJOAKL, YcM TYMHUOBEIE KHCIOTH 9ePHO3EMOB
(Tamenxo ® Pripamesckas, 1936). dror BMBOA HAXOZHTCA B CONMACHE CO*
BarasgoM Myisnepa, ciETaBIIero MeHee OKHCICHHYI0 YALMHHOBYK KHCJIOTY
mepBoii cragmeil rymmpuKanuu, a GoNee OKMCIEHAYI0 TYMEHOBYIO KHCIOTY —
BTOpO# cTapmeit.

3aBHCHMOCTH OT DPABNHYHOH CTENeHM OKMCICHHOCTH UNPHPONHHIX TyMH-
HOBHX KHCHOT 3MNUpAIECKHe (HOPMYIbl HIeMEHTAPHOIO COCTaBA TYMHAHOBOE
KHCHOTH (BHIYHCIeHHbI® 1A (e3aBOTHCTON 9acTH) y pasHHX aBTOPOB HeORU-
HAKOBH ¥ MOTYT GHTH pasgedeHsl Ha TPH IPYIIILL:
1. Coormomenne Meexay H u O pasro Ho: O
Jeruep — CeoHseO27 (Detmer, 1871)
IImyx — (CsHyO2)n (Lmyx, 1928). .

2. Coornomenme Mexay H m O paBHo Hp—x):O (DOBHIeHHas cremeHs
ORHCJIEEHOCTH).,

Casea Oper — CgH1,7500,95 (Oden, 1919)
ODyxe — CoHs2030 (Fuchs, 1930).




3. Coorstomeane meskny H w O panso Hepiy: O (mOHEKeHHAm CTemeHs
OKMCAGHHOCTH) .

Borroman — CeHs, 10086 (Oden, 1949).

Iocnegusan Gopmyna GAMBKO COOTBETCTBYET COCTABY YILMHHOBOMH KHCIO-
T Myasgepa.

W3 mpuBeneHHHX BBEDe JAHHEIX DIeMEHTADHOTO COCTABA MOXKHO BHJETH,
YTO rYMHHOBAS KHCJNOTA M3 IOYB M HEKOTOPHX TOpdoB MMeer AOBOALHO IO-
CTOSIHO® CofiepikanHe a3oTa — oT 3,5 Xo 4%. TeM He MeHCe, HaJMIMe B OpH-
popie 3HAYATENbHHIX CKONIEHHH FYMMHOBOM KHCJAOTH ¢ HM3KAM TIPOLGHTOM
asora B Oypeix yriasax m carHoBeix Topax, a TaKKe HMEIOHIMECH HAOIIO-
JieABA 0 TOHAMKEHWWM COZC[PKAHHA a30Ta B IpenapaTax TYMEHOBOH KHCIOTH
TpH NOBTOPHOM DaCTBOPEHHH M OCasKAeHNH, 0COOEHHO CCIM [JIA PACTBOPEHHsH
npumensnts NaHCO3, a gna ocaxpenus HsPO, (Detmer, 1871), ciysxar ocHo-
BaHEeM JJIA B3IAANA, 4TO coGCTBEHHO ryMEROBaA KHCIOTA KAk clemmpmIecKoe
coepnuenue mBiAeTca 6 THCThIM BemectBoM. Hammame asora, ¢ aroit
TOUKN 3peHHA, 00bACHAeTCA HeMAGEKHOA NpAMechI A30THCTHX COeXHHEHHH
(nporennoB). B Hacroamee BpeMs, ONHAKO, MOKHO CYMTATH YCTAHOBIGHHEIM,
9T0 HAPARY ¢ (e3a30THCTHIMM TYMHHOBHIMA KHCJIOTAMH, 00pa3yloOIIEMHCA H3
JUrBAHA H APYTHX (e3a30TMCTHX COefEHEHRMH, B IOYBE MOKET LHPOHMCXOAMTH
ryMEdEKanys ¥ a30TACTHIX BEmeCTB ¢ 00pasoBaHHEM A30TCOMAEPKANAX TyMA-
808X Kucnor (Opmos, 1934; Crapuuxos, 1932a, 6, 1933; Benni, 1896; Fuchs,
1931). Bo-BTOpHIX, MOMKHO CYATATL HOCOMHEHHBIM, 9TO G HCTEe TyMH-
HOBEI® KHCJOTBI JETKO IIepeXOfAT B a30THCTHe ONAroAaps peakmEaM IpH-
CoefHHeNNA NPOTEWHOB M IPOAYKTOB HX pacuaja, 0 4eM Goiec moxpoOHO
Gyner CKasamo HEXKe.

IIpuanaMas Bo BHEMAHHe BCe HWIOKCHIOe, clefyeT HPHATH K BHIBOAY,
YTO TePMEH (TYMHHOBAaA KHCHOTA» ABIAETCA IPYNOOBHM
HOHATHEM, HOJ KOTOPHM CIeAyeT NOJpasyMeBaTh Ie-
Ay PPYONY BHCOKOMONEKYIAPHLIX COGXEHCHMN, mMelo-
mAX HECKONXHbKO pasaMUHHA cocTad, HO o6GragapIjux
papnoM o6mAEX cBOKCTB M, Kak Oyder BuAHO [Ralee, H3BECTH MM
ofmuaM THTOM cTpoemus. IloaTomy mpasmibHee TOBODHTH He (IyMH-
HOBasg KHMCIOTA», & «TYMHHOBble KHCIOTHI®, TOR00HO TOMY, KaK OpUHATO To-
BOpATH 0 GeaKax, TUTHWHAX H T. . YKa3aHHLIA BLIBOK, ONHAKO, HO MOKET CIY-
JKATH OCHOBAHHEM [WIf OTPMIAHAA CAMOCTOATENLHOCTH TPYMIbI COSNWHEHHIH,
06LeMIHAOMBIX HeM «IyM KUCAOTH (MWIN MX IPyOIOBOi HHAM-
BAAyaNTbHOCTH) H, B TACTHOCTH, He AaeT paBa 06LeNHHATH Ty Ipynny ¢ JMr-
HUHOM HIH ¢ BOKYCCTBOHHKIME JIUrHO-TIPOTERHAMHE,

Crpoenue zymunosoli xucsorel. CTpoeHne ryMHHOBON KHCIOTH NIH €6
XHMHEYECKAas TMPHPOAA MORA ellle NONHOCTHIO He PACKPBITHI, HMEIOIIHecs AAH-
HEle OTHOCATCA TIAaBHBIM 06pasoM K ee (QYRKUMOHATBHEIM (GOKOBEIM) TPyI-~
IaM, OCTaBJAA HeJOCTATOYHO BRIACHEHHBIM CTPOEIHEe OCHOBHOTO AApa. ,

Haaxmgue rpynn COOH n OH. Kucibe cBoiicTBa rymMmmoBo# KHCIO-
THL H CTOCOGIIOCTL €€ [iaBaTh COTM C OCHOBAHHAMM OLUIN yCTAaHOBIeHH! emme
Illnpenrencm (Sprengel, 1826, 1831, 1837), KoropEik cunTad, YTo ryMmHOBaA
KHcIoTa ofpasyer KuCihle, Cpefuue (HeliTpanbusle) m OCHOBHEIC comm. Jler-
Mep (Detmer, 1871) u Popzamxo (1890) no cepeGpamoii comm rymMmHOBOMH
KACAOTH TaKKe UPMIINH K BHIBOAY O MHOTOOCHOBIOM XapaKTepe TyMHAOBOM
RECIOTHL.

HUccaenosarna apyrnx asropos (Tapxos, 1831; Bemmelen, 1910) = oco-
Gemno BayMann m Tymmm (Baumann, Gully, 1910) ofmapy:xunm, omHaxo,
OTCYTCTBHE CTeXMOMETPMUECKHX OTHOINGHHH IDH DeaKNHAX TyMHHOBOH KHc-
JOTH, UTO SBANOCH MOBOAOM K OTPHIAHMI0O KHCIOTHOH IPHPONE IyMAHOBOK
-KHMCIOTH H K B3rIAAY HA TYMAaTH, Kak Ha afcOpGNEOHALIE COeNHHERHd, 06A-
saEHEe KOJJIOMZHEIM CBOMCTBAM TyMHHOBONW KHCIOTHL Bo3Aumkinas mo atoMy
BOLPOCY OMMBJICUHAA HONEMHKA BHI3BaNa DAA HOBEIX pabor (Czapek, 1913;
Darwin, 1881; Oden, 1919, 1920; Rindell,’ 1944, 1913; Tacke, Siichting,
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1914, m np.), B pesynbTaTe KOTOPHIX KHCIOTHAA MPEPOAA TyMHHOBOH RHCIOTHI,
©e CIOCOGHOCTS NHCCONMHPOBATL ¢ OTIIENJENHeM MOHOB BOJOPOAA M XAaBATh
CONE ¢ OCHOBaHMAME GLUIE Mokasannl, Ha oCHOBAHEE ompejeleHHl 31eXTPO-
1IPOBOAHOCTH H IOTEHIMOMETPHYECKOro THTPoBaHHA OjeH NpHNIeN K BLIBOXY
© HAQJIMYNH B IyMHHOBOHE KMCIOTe WeTHIpeX KapOOKCHIBHBLIX IPYNI IPH MOJe-
KyaspHom Bece okono 1400 m skBuBamenTHOM Bece 350. B pambEeiimem
KHECIOTHBI XapaKTep TYMHHOBOH KHCNOTHI GHI M0KA3aH HemOCPEACTBEHHEIM
ycTaHOBAeHMeM KapOOKCAIbLHBIX N (JeHOTBHHIX TPYNI METOfAMH OpTaHHYe-
CKOH XHMTM.

Jlna TyMEnOBO# KMCIOTH M3 YepHO3eMa NIPHCYTCTBHE KapGOKCHILEBIX
rpynn 6utmo poxasado IlImykom (Imyx, 1924) Ha ocHOBaHEM peaxmmm oGpa-
30BaHMA STHIOBHX 3PHPOB UpH 3TepEPHKANAA aXKOTONeM B IPHCYTCTBHA
CyXOr0 XJ0pHCTOro Bojopoxa. IIpucyTcTBEe B TOM e T'yMEIOBOM KHCIOTO
THAPOKCHIBHEIX ((PeHONbHEIX) Tpynm Gbio yCTAHOBIEHO MM peaxmumeii oGpa-
30BAHHA CIOKHEIX BPHpPOB OeMAOHO# KHCIOTH HPH MAeHCTBEH XIOPHCTOTO
Gensonna.

Hccnegosanna Illmyka, omEako, mMenH RadecTBeHHH xapaxtep. Boiee
TOUHBE MCCAETOBAHAA B HTOM oTHomeREA Grurm npoBenensl Oyrcom u Hlren-
TeJeM ¢ rymMmuosoii xKacuoro#t ma Gyporo yras. ®yxc u Ilremreas (Fuchs,
Stengel, 1930) MmeTEampoBamm cHAYANA TYMEHOBYI0 KHCJIOTY MOTHJIOBHIM
cnaprom w HCI; npm arou obpasosanca Meruaoshii adup 3a c4eT KapGORCHIb-
#bix rpymn. ITonydennnii amp Aaibllle DOABEPrajiCs MCYEPIHIBAIONEMY Me-
THIVPOBAHHIO THAZOMETAHOM, HpHYEM NPOHCXONHAO 0O HHEE B
HHX rpynn ¢ PCHONBANMA TEAPOKCHIAMHE. B mosyueHHNMX mpoaykrax mcdep-
NHIBAIOINETO METHJAPOBAHAS OUPENeSI0CH oflce COXep/KaHAe METOKCHIA 110
Ilefizenio B oTAENBHO HPHPHEIX M THIPOKCHIBHLIX TPYNH IyTeM OMBIICHHA.
Ha ocHoBammu TonyveaHnx peayiasraros Pyxc cumTaer BepoATHRIM HATHTHE
B TYMHHOBOH KHCIOTe YeTHIPDHIX KApPGOKCHABHLIX M TpeX (PEHONBHEIX TPy
Hpome (eHONLHBIX rpymm, TyMHHOBASA KHCIOTA MOMET COAEDHATh eme Tep-
BHUEBe ®H BTOpREuHBle cnuprossie rpymnst OH (r. e. mpr CHz m CH). 9ru
FPyNOH He SBIMIOTCA KUCABME M TOXBKO C TPYAOM METHIHPYITCA AHA30Me-
TAHOM.

IIpeanonomxenne dykca 0 Hanmumm deThipeX KapGOKCHABHWX TPymm M
Tpex (eHONBHHX THXDOKCHIOB HA MONEKYly TIYMHHOBOH KHCIOTH BeCOM
1400 mammo moptmepkuenme B pabore Tmmenko m Prijanesckoir (1936),
OIpeeJMBINEX COfep/KaHAe KapOOKCHALHHX M (PeHONBHEIX TPYUI B TyMEHO-
‘BHIX KACJIOTAaX pasHEIX mous (rafin. 16). Bamskme K aTOMY, XOTA H HOCKONBLKO
Kone6momyecs, pesyIbTaThl GHUIN HOXYYeHH J{PATYHOBRIM € COTPYAHHKAMH
(A parysos, 1933a; Dragunow, 1935).

Ha ocHoBanuy Ma/IoMeHHHX N@HHEIX IyMEHOBHE KECIOTH JOSKHE GHTH
OTHECEHHl K rpyIile BHICOKOMONEKYIAPHHX OKCH-KapGoHoBHX (mim dexon-

Tabnmma 16
Copepsraume RapGorCAILHBX B ¢ Tpynn B ry P
nous
Meroxent MetoKeRT
COOH-rpyun OH-rpyan
TyMRHOBAA KuCIOTA
% aUCTO ancro
% rpyan % rpyad
,
flon30aucTOR MOUBH . o . . . . . . 0,79 9,26 4 7,48 3
Topdano-Go:rotHolit mowsrt . . . .| 1,57 9,50 4 7,00 3
PeHAIHHH . . « « o ¢ o o ¢ v v o o ,18 9,44 4 7,07 3
JerpuaupoBanBOro ueproscmMa . . 0,34 8,97 4 7,47 3
Mouioro yepsoaema . . . . . . . .| 0,69 9,05 4 7,12 3
O0nKHOBeHAOTO UcpHodeMa . . . . .| 0,52 9,68 4 7,49 3
HKawradosoro depHoaemMa . . , . . .| 0,51 9,42 4 1,44 3
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KapOOHOBEIX) KHCAOT, B KOTOPHX THADPOKCHIB HPHCYTCTBYIOT KaK GOKOBHE
nemH Gem3ONBHKX sAgep, T. €. WMelT (GeHONBHEIA Xapakrep (CM. TAKKe
Stadnikoff, Ssyskoff, Uschakowa, 1935).

NMpoyme rucaopoarue rpyunnu, Kpome rpynm COOH » OH
B TYMHHOBBIX KHCIOTaX KONCTATHPODANO Hajmdue kKapGoHmanuolt rpymust CO
(BeposiTHO, B FpymTe MeTHJ-KCTOHA), B KoaMgecTse OfHoi rpynns CO Ha
MoxeKkyaxy Becom oxomno 1400 (Fuchs, 1930). Maiee, ryMEHOBEIC KHCIOTH CO-
mepsxaT HeGomeimoe xonmdecrBo Meroremia CH3O, oberumo mmxe 3%. Io
Jparynosy (1936), comepsxanme MeTOKCHIA B YMEHOBEIX KHCIOTaX M3 TOP-
o monebarocs or 1,53 mo 4,40%; B ryMEnOBHIX KHCIOTaX M3 HOYB, IO
IOpRBCAGHHEIM BRMIe AaHHbIM THmeako B PhijameBckol, comepskamme Me-
ToKeAna B GonpuacTse cyyaes Ouumo Hmke 1,0%.

Ofimee xoamgecTso NepeurcieHHERX Kucaopoameix rpymn COOH, OH, CO
m CH30, ogHaKko, He OOKPHBAGT BCEro COAEPMKAHMA KACIOPOZA B TYMHEIOBOMX
xmeaore (Fuchs, 1931). Jro dbcToATeNBCTBO, KAK M AANDLWE O H3YYEHHIO
B3aEMOJNEHCTBAA ¢ AMMMAKOM M METHITIMKONEM, CBHICTEILCTBYET 0 HANAYAE
UMKITAYECKH CBA3aHHOro Kaclopoga (—O—), KOTOpDHIA MOMeT 3aMeIIATHCR
sa aaor (Fuchs u. Leopold, 1927).

IBolinme cBasm 3aMemaeMuii m gmeruapupyemumi H.
OnETH [0 XJOPAPOBAHEI0 TYMHHOBOH KHCIOTH, IpoHsBefeHnnie MyiszepoM
(Mulder, 1840), Cocrmau (Sostegni, 1886), IImykom (1924), Damepom
(Eller, 1923), ofHapy:KMBAKT JICTKOCTH NOJIYMEHHs XIOPOIPOE3BOAHHIX €
GonplumM cofepsKaHHEM XJAOpa, IpudeM YacTh XJA0pa IPHCOENHEAETCA, 0de-
BHJHO, I0 MECTY ABOMHHIX CBA3ell, 4acTh jKe 3aMeI[aeT BOAOPOX B MOJNEKyIe
IyMAHOBOH KHCIOTH. IIpE TPOXOMKMTENTBHOM XJOPEPOBAHHW IIPOMCXONHT,
KpOMe TOTO, 3HAYHTENBHOE OKHCICHEC. AHANOTHYHKIC DPe3YAbTATH TOJLydYeHB
u upr GpommpoBanmm Pyxcom (Fuchs, 1930). Ha ocsoBanmM »TuX DOKa eme
HeTIONHKX JANHBIX MOYKHO NPeANOIAraTh B TYMHHOBO# KHCIOTe HaIHIHe
mpoitnbix ceaseit (CH = CH) — B xommuectse ofHoii (B GoKoBhix memsx) Ha
MoNekyny Becom oxoixo 1400, aarem Bojopopa, 3a 0 TATOMAOM, H OT
menasaemoro soopoxa (Fuchs, 1930).

CTpoendme OCHOBHOTO sApa ryMHEOBOH kmcanorr Hs
NPHBEJEHHBIX JAHHBIX 0 HAJNAYEHM PA3NHIHEIX FPYIOO B MOXEKyJe IyMHIOBOK
KHCTOTH BHYFHO, YTO OTHMMH JAHHEIME Gosee MIHM MeHee DacKPHTO CTPOeHHE
CPAaBHHTENIFHO HE3HAYMTENLHON YacTH MONEKYIH; CTPOeHHE OCTaJNLHOM, riaB-
HO YACTH, OCTACTCH MOKA HePACKPHITHIM,

Hammame genonpAbix THAPOKCHIOR YKASBBAET HA NPHACYTCTBEE B SApe
TyMEHOBOK KMCAOTH GCH30NBHBIX I(HKIOB, a IHKIMTIECKA CBA3AHIOr0 KHCIO-
poAa — Ha NPHUCYTCTBEE KHCJAOPOJHEIX reTepONHKIOB, KOTODLIe B €CTCCTBCH-
HOf a3oTcoAepiKamell ryMHHOBOE KACTOTE MOryT GLITH NPC/CTAaBAEHH! a30TH-
CTHIMH TeTepONUKIAMM.

B nomsay mpemmomoskenma of apoMaTHMYECKOM CTPOCHHHE OCHOBHOTO AAPA
TYMHHOBOH KHCJHOTHI TOBOPAT TaK:Ke pe3yALTATE HCCIENOBANNA peaRImai
OKHACTeHHA TYMHHOBOM KECJIOTH B KACJOHA H IIEI0TIO0N cpeae.

OxucieHre as0THOH KmcIoToili maydanoch MHOrEME asropaMm (Pomasmxo,
1890; Illmyx, 1924; Crassa, 1932; Eller, 1923; Fuchs, 1928, 1930; Fuchs,
Stengel, 1930; Malkomesius, Albert, 1904; Mulder, 1840; Thom, Phillips,
1932, u np.). B sasucmmocTn o BpeMeHH BO3NEHCTBMA M KOHNEUTPAIEN
230THON KUCIOTHI IONYYAIOTCA PA3IHYHEIE HPOR3BOJHEIE.

Ilpr 0CTOPOKHOM OKHCIeHHH LOJNYYAIOTCA HOYTH B KOJIHYECTBEHHOM BHI-
x0jl¢ IPOM3BOAMNEIE TyMWHOBOH KHCIOTHI («HETPOTYMHHOBEIE» KHCHOTHI), KO-
TOphie EMEIOT COCTaB, OJMBKEII K COCTABY HCXORHOTO IIPOAYKTA, HO OTIHYA-
JOTCA PACTBOPHMOCTHLI0 B OPTAHHYECKMX DACTBODHTENAX, 0COGEHNO B ALCTOHE.
Ilonobusie e pacTBOPEMEE NPOAYKTHl YACTHIHOrO OKMCICHHA 1O0NY4alOTCA
I OpE AcHCTBER ApyruX oKmcamrendeit (mampumep, Hy0p). ®yxc masumaer
STH NPOJYKTH AETHAPOTYMMHOBHIMM KHCTOTAMH IO NPH3HAKY HeCKOIBKO
MEHBINEr0 COAEPIKaHHA BOAOPOAA (U NMOBEIIIEHHOTO CONEPMRHAA KUCIOPOXA)

76




0 CPaBHEHMIO ¢ HCXOZHBIMH T'yMHHOBHIMH KECIOTAME M CYATaeT NX 38
AUANOrH ecTCCTBCHHOM rmMaToMenaHoBoit xmcmorst (Fuchs, 1931). Myasgep,
OJNaKo, B CBOC Bpems BHICKA3aJx MHeHHE, 9TO OPOXYKT OKHCIEHHS I'yMHHOBOK
KUCAOTHI A30THOM KMCHOTOH («HETPOryMHHOBas» KHCIOTA) TOKACCTBEH C
KpeHOBOKHCHLIM aMvoHHeM. IIpm aiepruunoM OKHCIEHEE A30THOE KACIOTOM
TMOJMy9al0Tcs DPORYKTH rayboxoro pacmafa, cpeE Koropuix Tponm u Hlex-
aenGepr (Tropsch, 1927; Schéllenberger, 1927) mamne ao 5% TpmEETpO-
JAuoxcuGensona nemssectHoro crpoenus; Mykc m Ilitenrear (Fuchs, Stengel,
1930) mamau B IPOAYKTAX OKECIeHHA TYMAHOBOA KMCHOTH m3 Gyporo yris
Gemn3oa-KapGoHORNE KHCHOTH (NAPOMEINIATOBYIO, MELIMDAHOBYIO, MELIUTO-
BYI0, B GOIBUIOM KOMATecTBe GCHBOM-1I0HTA-KAPGOHOBYIO); cpexm HETPOodeEHo-
NoB mpeofiazana OHKPHUORAHx KAcxoTa. OSmmil BBIXOA XpHCTANTAYECKHX
npopyxtop Gbrn 10% (mpméanantensHo B PaBHOM KodudecTBe GeHaod-kaplo-
HOBHIE KMCHOTHL H HHTPOQEHONbI).

JlerkocTb, ¢ KOTOpo# NMPOMCXOAAT HATPOBAHHE TYMAHOBOH KMCIOTH! a30T-
HOMl KHCJIOTOM, M WHOTydenne Upu HEPrHYHOM OKHCTCHHE NUKIMIECKAX HPO-
JYKTOB NOATBeP/RNAIOT MaJM9He B AApe TYMHHOBOM KHCIOTH GeH30MbHRIX
rpymnaporok. Ho B T0 ’Ke BpeMs IPH OKHCHeHHH a30THOH KHCIOTOH moiy-
FAI0TCA M TAKHE NPOAYKTH, KAK INABEJNeBast, YKCYCHAA B MypaBBUHAA KHCIO-
Thl, 06pasoBaHAe KOTOPHIX MOWKHO OOKACHETH oKHciemmeM Gexxon' (IImys,
1924, 1930; Schmuck, 1930).

W3 ombTOB OKMCIEHWA TYMWHOBOH KHCIAOTH B IeNOYHOM Cpefe MOMHO
ormerats onntrht Ilimyxa (1924), ®mmepa m Illpagepa (Fischer, Schrader,
1921, 1922, 1933). Oxmcafa ryMWHOBYH KHCIOTY INETOTHHIM pacTBOPOM
nepmaHranata Kaxed, LIMyx ofHapy:KEx IpECYTCTBHE B HPOAYKTaX OKHCIE-
HHUA 3HAYHTENBHBIX KOJMYCCTB L{aBeNeBOH M MypaBbHHOM KHCIOT, KOTOPHIE
MOJKHO -CIUTATH M POJiyKTaME OKHCICHHA Genkos. Jlerkas OKHCIAeMOCTs TyMu-
HOBOM KHCIOTH memoaHerM pacrsopoM KMnO, ykasmBaer, mo aBropy, Ha
HeracHlecHHOCTs Kucxorsl. @umep n Illpajep mpm oxkmcideHm: ryMEHOBOI
KUCHOTH! IEJI0YbI0 B BO3AYXOM Mo AaBleHAeM moayuman 2% wmypappmEHoE
xucnors, 5% yrcycuoit, 3% masenesoit, 1% saurapuoit, 1% GemzoitHOi,
Aajee DEPOMENIATOBYIO, MENLIHTOBYIO, M3oTamcByl0 M TepedTaNeByl0 Kuc-
Jotet, Cxonnble mpogyKTHl Gnimn moaydenn: Tpommem u IllexnenGeprom mpn
narpeBaHyE CO W{eT0YBI0 Noj, fasaenneM (cM. Tropsch, 1927)

TonnITKA MONOMTY # BLIACHEHHIO CTPOSHHS T'YMHHOBONM KHCIOTHI HA OCHO-
BaHMHM M3yYeHHA HPOAYKTOB TrayGOKOro pacmaja IpH CINIABIEHME C eJKAM
xamu (upE TeMueparype 245°) 6mna cpemama Iomme-3eitmepom (Hoppe-
Seyler, 1889), xoTophlii OPE 3TOM NONYYAN B KayecTse ITMABHOTO HPOAYKTA
9epHOE BCHECTBO, PACTBOPEMOE B aJKOroge, KOTOPOMY O AaX Ha3paHHe
THMATOMENAHOBOH KHCAOTHI; cocTans ee, mo I'omme-3eiinepy, cooTBercTByeT
Apopmyme CosHaoOp. droT mpOAYKT mOMyJancs TawKe UpH CIIABASHEH Kpac-
HBIX AYORABHBLIX Bewmtects ((ProGadeHOB) H HCKYyCCTBEHHBIX I'YMHHOBHIX Be-
IMecTB H3 €aXapa, M3 TIIOKYPOHOBON KHCIOTHI, NPOTOKATEXWHOBOH H HIMpO-
raano;a, MPHYCM M3 NOCIAeJHAX TpeX OoGHCKTOB [HMATOMENAHOBad KHCIOTa
nMesia Gonee ormemennuiii Xapakrep. Hapany ¢ aTaM raasHeM DpOAyKTOM Io-
IyYadECh B HEKOTOPOM KOJHYECTBe TPOTYKTH TayGOROrO pacmaga — KHpPHEIE
KHCIOTH, MaBeJIe¢Bas KUCIOTA, MPOTOKATEXHHOBAA KHCIOTA A TAPOKATEXNH.

Tlocaenne Apa coel@HeRHA YKA3HBAOT Ha Hauxmyde GemaompHBIX ((e-
HONBHEIX) rpynmmpoBoK. OXHAKO CcOACp/KaHHe NPOTOKATEXMHOBOH KHMCIOTHI
B NPOAYKTAX pacmaja eCTeCTBEAIOH IyMMHOBOW KHcioTsi M3 Topda OGhlio
DC3HAaYHTENbHEM, OTANAKOBOTO HOPAAKA ¢ TYMHHOBOH KHCIOTOH M3 YIJIeBO-
nos, Torda Kak gaoGageHH faBamm Golee 3HAYATENHLHEIH BRIXOJ BTHX apoMa-
TIIECKHX TIPU{LYKTOB.

Tilmyx, noBropuemmii onbit I'onnme-3eirepa ¢ TyMHEHOBOH KuCaOTON N3
‘gepHoscmMa, OGHADYSKEN B NMpPOAYKTAX paclajia THMAaTOMCIAHOBYK KHCIOTY,

! Haum MX NPOM3BORHEIX,
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UPOTOKaTEXHAOBYI0 KHCIOTY, MonA(eHOTs (DMPOKATEXHA), TeTOPOUHUKINIe-
CKHe TIPOAYKTH paciiafa GeaKoB — MHAO0M, CKATON, HHPPON (EAH MX NPOM3BOX-
HEIe), aAMMHaK ¥ METHAAMAH,

Ilo Togmany m Ipege, mpm cyxoif meperoHKe ryMHHOBBIX KHCJIOT IOJy-
qaercA 3HauMTeNAbloe KogHIecTBo (Peuonos (cM. Cramumwos, 1932a).

Hepeunciennsle McciaeoBaHAA AT OCHOBAHHE I IPU3HAHEA ApOMa-
THYECKOTO CTPOGHHA OCHOBHOIO AIApa TYMHWHOBOH KMCIOTH. OTOT BHIBOX Ha-
XO/IAT KOCBeHHOe IOATBepiAeHme B mccaenosannax Juaepa (Eller, 1923) mag
CRHTETHYCCKHMH TIyMAHOBLIMH KHCJIOTaMH M3 moaEdeHONOB, KoTOpHe 0GHa-
pykHnm Gonblloe CXOACTBO .C €CTCCTBeHHOH T'yMEROBOH KmcIoToii ma Gyporo
YIA WO CBOeMy DAeMenTapHOMY cOCTaBy, HO CIOCOGHOCTM K CAMOOKHCICHHIO
B IMEJOYHEIX PACTBOPAX M IO COCTABY M CBOMCTBAM HETDO- H XIOPOIPOM3-
pogubix, IIpaHaniesxuocTs NpemapaTos daacpa K KIACCY TYMHUOBHIX KECIOT
6una yeranomeHa H. A. Opnosum m H. JI. Jluxauessm (1932) ayrem mecr-
PYKTHBHOTO T4APHPOBaHHA (OepTHAN3AMHUN); mPU DTOM H3 TONYYEHHOr0 Macia
Onl1a BBIAesieHa HeGopIIaA QPaKIHs, H3 KOTOPOH yAaiOCH H30JAAPOBATH THC~
THI yrnesoAopoyn MApeH (B corxacad ¢ Gopmynoir Pykca).

CXopcTBO CTpPOEHMA OCHOBHOTO AAPA TYMMHOBHIX KHCIOT M JITHHHA, apo-
MaTHYecKoe CTpOeHHe KOTOPOTO MOKHO CYHTATh yCTAHOBIEHHEIM, GHIIO IOKa-
3ag0 QyKcoM Ha OCHOBAHHM M3ydeHHd COCTABA METHIHPOBAHHEIX HETPOLPO-
M3BOJHKIX M3 APCBECHHH, JHTHMHa BuabmreTtepa, TeXHMYecKOro TUrHAHA M
ryMaROBO# KuchotH u3 Gyporo yrasa (Fuchs, 1928, 1930).

B namsmeiimux paborax @ykc m I'opr (Fuchs, Horn, 1930) mammm, aro
rYMEROBbIe KHCIOTHI MJIM HX HHTPONPOM3BOAHEIC, TOXOGHO IHIHMHY, peard-
pyor ¢ mermariEKoneu B mpucyrcrsun HCl ¢ ofpasoBammeM MeTRATTHKOIL-
JiepABaTOB, NpPHYEM OPHCOEAWHEHHC METHATAAKONSI IPOMCXOAAT OBKHAKOBO
¢ BEJleneHAEM LWKIHYeCKH CBA3aHHOTO KHCJIOPOAA, CIefOBATEIBHO, COMpO-
BOKJIAOTCA Pa3pLHIBOM KACAOPOXHOrO TeTepoimmkia. VicXonsa M3 aTux fAaHARIX B
DPEHEMAS B OCHOBY Pa3pabGoTuHHYI MM CTPYKTYDHYIO CXeMy CTPOEHHS Jur-
muna, Oyke (Fuchs, 1931; Fuchs u. Daur, 1931) npmunMaer, 110 ocnoBHBIM
KOMIIOHEHTOM MOJEKYJNW IyMHHOBOA KHCIOTHl ABIAETCA ORMCICHHOE SHADO
JaurenHa (cM. gopmyay I). .
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CoenmBenne ABYX Anep NPEBOAAT K Goxee closkHOMy kommirekcy (II), mmeio-
mewmy cocra CyHazO2 m Momexyaspusii sec 880. B npmpoannix rymEEoBHIX
KHCIIOTAX MBI HMeeM, NO-BHAEMOMY, GoNee IONEMEPH30BaHHEIE COEJEHEHHA,
cocTOANAe W3 TpeX B Gojice OCHOBNLIX KOMIVIEKCOB. [lalpHeAmas moTEMepH-
3amuA ¥ BOCCTAHOBNEHMe (BCIEACTBHe YMCHBLIICHWA THCIA KAPOOKCHIBHEIX K
TEIPOKCANLHEIX IPYNN) NPHEBOJAT K CTPYKType TyMHMHOB M, B KOHIE KOHIOB,
K CTPYKTYpe TpahuTos.

Crpyxrypnoii cxeme Dykca, o mpuananmio camoro asropa (Fuchs, 1931),
HeJNb3sl NPHIABATh TOTO 3HAYEHMA, KOTOpOe WMCIOT CTPYKTYpHEe (HopMyrn
ONHOPOAHBIX KPHCTANIM3YIOIEXCA BemccTB. IIpuBejicnHas cxema faer TOJb-
KO MpEGIM3HTeNbHOE HpeJCcTaBIeHMe 00 aTOMHON TPYONAPOBKE B CTEXEOMET-
PHYeCKO# MONeKyTe IyMAHOBBIX KHCIOT; C STHM IPEACTABICHHEM MOMKHO CBAA-
3aTh AHAIMTHYECKHe AaHHEIE, XAMWYecKAe CBOMCTBA M Pe3YTbTATH PeARNHD
ray6okoro pacnaga. Mmave rosopsa, crpykryprnas dopmyna ®@ywca gaer nmms
O6IIyI0 MAE BO3MOMKHOTO CTPOGHHS TYMHHOBWX KHCIOT, B 0CHOBE KOTODOi
JeKHT OpeNCTaBieHne 0 HalWIME KOHXCHCHPOBAHHON IHKIHYECKo# rpynmm-
POBRH, cOocTOAmieil W3 GeH3OJLHEIX, TMAPOAPOMATHUECKEX M TeTepOImHKIMYe-
CKHX fAifiep; ¢ 3TOil KOHMeHCHPOBABHOME cHCTeMOl CBA3AHH B KadecTse GOKOBHIX
rpyni KapGoKCHIB, TEAPOKCAIE B 0TYACTH MeToKcmasl. CIATaTh e HM3obpa-
seHHBIC BEHIIG KOMILTEKCH 32 PeaybHO CyNIeCTBYIONIHE, BEPOATHO, eIle IpeK-
neBpeMeHHO, TeM Goxee, yto Baraagu Pykca o cTpoeHME OcHoBHOro (mEpe-
HOBOT0) AApa JIHTHHHEA BCTPETAIOT CepbeaHEle BO3PAKOHHS CO CTOPOHH
Dpeiinentepra, 0 weM GHI0 cKazaHO paHbIIe '

B mnocuemuee spema WM. JI. Ceqmenxmit (Cemmemmmi, 1953; Cedletzky,
Brunowsky, 1935) nnrancs WOMORTH K RIACHEHMIO CTPOeHUA TyMEHOBOMN
KHCHOTH ¢ NMOMOLIBIO peHTreHocneKkTporpaduaeckoro Merona mo [ebaii-Illep-
pepy. Peaynbrath aToro MccienoBaHMy NpPHEBENH aBTOPa K BLIBOAY O IpHAH-
OUNEANLHOM TOKNECTBE CTPOEHWA OCHOBHOTO sJpa NWTHNHA H TyMEHOBolk
KUCNOTH, TpadETa W yriedl; pasIEdMe CHEKTDOTPaMM BTHX BEIIECTB MOMeT-
6T 00BACHEHO PA3NNYHON NIOTHOCTHI0 YNAKOBKA OCHOBHHIX Aflep B KpH-
CTaNIaX, HAEVMEHpIleld y JArEAHA GIaToflapA HAIAYEI0 GOMBIUION0 KOJMIeCT-
Ba GOKOBHIX I(CICHi H yBCINYMBAKONIEACA MOCAEAOBATCABHO Y TYMHAHOBON KHC~
BOTH, yrael M rpaETa. TH JaHHBIE MO3BOJAIT FOBOPATH 0 MAKPOKPHCTAJ-
NAYECKOM CTPOEHMA TYMUHOBOE KucHOTH. ITomBITKa BHIYMCJERHA BeIMIHHBL
KPHCTAJLIATOB DO3BOMHIA aBTOPY BHICKA3aTh UNEANONOMKeHEe, 9TO KpHCTAl-
JHET COCTORT W3 Tpex ModeKyX (Becoy B 1400), T. e. EMeeT HAUTOKEYIO BelH~
9YHAY, 9eM H 00BACHACTCA, MO-BAXEMOMY, OTCYTCTBHE CIOCOGHOCTH TyMHHO-
BOIi KMCAOTHI KPUCTANH3OBATECA B 0GEITHOM CMLICHE STOTO CII0BA.

PaGora Cemienkoro mpejcTaBiseT HECOMHEHHBIN MHTEpec, XOTH MHOTUE,
W3 ero BHBONOB N IPefNONOKeHHH HYKNAIOTCH eme B Cepbe3HOl IpoBepKe.
Taxk, aBTOp B CBOMX NONBITKAX LIOCTPOGHHA IPOCTPAHCTBEHHOHR pPeNIETKHE TIy-
MAHOBOH KHCTOTH NeJIMKOM NPEHEMaeT CTPYKTYPHYIO ¢XeMy MOJNeKYIhl Ho-
caeaneit mo Myxcy, AmA 9cro JOCTATOUHHX OCHOBANHH He MMeeTCA.

ATOT BOTpoC TPeSYCT CING AANBHCHUIMX HCCTeAORAHMI.

Asorucras uacte 2yMunoeoii xKucaorTvl Brime yie G0 oTMeueHo, 4TO
OpHEpOANAs TYMAHOBAA KHCIOTA, BEITENEHAasd M3 I0YB B HEKOTOPHIX TOPdoB,
ncenm COMeP/KHT A30T I HPHTOM B TOBOJBHO 8aMETHHX Koa@decTBax —3,5—

4,0%. Heemorpsa ma 910, GoanimmucTso MccaeaoBatenelt, nauwnas co Illupen-
reas u ocoGenno Myawpaepa, jepXurca B3riasaa, YTo YWCTas TYMEHOBAafA KHC-
7oTa NpEACTaBAseT GC3A30THCTOE BCIECTBO, HAMMMMC IKe a30Ta OGLACHAETCH
Hen30eXHBIMH NPUMCCHMH aR0THCTHIX (GenkoBhix) Bemects (IlITpaxe-Jlanr,
1931; Fuchs, 1931; Oden, 1919, = ap.). Ilpaaep:xnBasics sTOro BaraAna, OXAH
B3 KpYNHBIX HCClefoBaTenell ryMmEEOBoM KECIOTH — DyKc, oaHako, 0roBapn-
BAaeTCA, 9To HTO MHeNHe OTHOCHTCA K nambosee paclpoCTPaHCHHEIM B IPHpO-

! Cn. m Is paﬁo're U B. Twopara «Opra@miecKoe BOIECTBO HOUB H ero pois B
M.—JI, Censxoarms, 1937 (Ped.).
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Jle TyMEEOBHIM KHCIOTaM, HPOMCINGANIEM W3 JIATHHWHA, ¥ He DacnpocTpaEAer-
¢f HA TYMHEHOBHIE KHCIOTHI, KOTODEIe MOTYT IOJNYdaThCA H3 GENKOBHIX Be-
mecrs (Fuchs, 1931). 3nagenre mocnegEAX B XMMEE TOPIOYHX HCKOTAEMBIX
(carBOBEIX TOPoB H 0cOGEHHO GYPHIX yrieil) ouensr He3HAUHTENBHO, H ITEM
MOKeT OHTh OGBjICHEHO OTCYTCTBME BHHMAHHA K CO{epKAHHIO a30Ta B Ty-
MEHOBHIX KHMCIOTAX CO CTOPOHEI PAAA COBPCMEHHRIX HCClefoBaTededt B 00ia-
oty xuMEH Topda B yriA, ZABIIEX OYCHb MHOro JUIA NOBHAHMA NPHPOARL H
OpPOUCXOMKACHHA IYMUHOBHX KHCIOT.

Jipyroe oTHomenme K 3TOMy Bompocy HaGiiofaeTcsa y psua aBTOPOB, 3a-
‘HUMaBIINXCA H3yyeHHeM TYMAMOBOA KHCHOTH H3 HOYBEHHOrO0 ryMmyca, B pa-
6oTax XOTOPHIX BOHPOCY O HPHPOAE 2BOTMCTON YACTH TYMHEHOBOH KHCJIOTHL
n o ¢opue CBA3Y ee ¢ OCHOBHEIM 6e3a30THCTLIM AAPOM yAeneHOo Gojbilioe BHE-
Manue.

B nepsoit pafore mo atomy Boupocy ([ospeaxo, 1900) BmAcHEIOCH, 9TO
copepiKaHMe aMMEAYHOrO 430Ta BO BCeX HpelapaTaXx TyMHAHOBHX KHCIOT H3
9YepHOBEMOB OKA3aNOCh 0YeHb HC3HAUHTENBHEIM; Golee 3aMEeTHEIM ABIASTCH
cofieprKaHme a30Ta aMHOB, KoTopoe Koaxebaixocs oT 547 mo 12,43% (umo or-
HOLIGHAI0 KO BCeMy a30Ty I'YMHHOBOM KHCJOTH); IIaBHAA jKe TacTh a30Ta
BO BCeX CIy9asX NMPRHANTEKAT asoTy aMHIOKWCIOT H a30Ty OCTAaTKa, fopMa
KOTOPOrO OCTAJACH HeBHIACHEHHOM.

Cysykn (Suzuki,1906—1908), runponusys TyMEHOBYK KHCIOTY H INOAb-
3yses MerofioM DEmepa jisa pasgeneHEA aMUHOKHCAOT, DOoKasad, 4TO B IpPO-
AYKTaX THIPOIA3A CONCPHKATCA: ANAHHH, aMWHOBANEPHAHOBAS KHCIOTA, HPO-
JIMH, JefHH, acIaparnHOBafA KMCIOTAa, TMIOTAMUHOBAA KHCIOTa, THPO3HWH, TH-
«<ragnd, TaknM 06pasoM, IpOAYKTLI TEJPONH3a TyMHHOBOH KHCIOTHI TOMIe-
CTBERHBI NPOAYKTaM IMAPONM3a GexKoB; DTOT BHIBOA, Kak Gyjer BHAHO HEJKe,
OTHOCHTCA M KO BCeMY 3aIaCy a30THCTHIX COeUHEHHH B noUBe.

Bosee mogpobmoe mccacnoBanme a3oTHCTON JACTH YyMMHOBOH KHCIOTH H3
vgepHoseMa Obino cacaaHo Ilmyxom (1924). TlpmmcHAA rAfponms coMANoi
KncaoTolt mo Meroay aycMaHa, Kak # i THADOAN3a GeTKOB, aBTOP MOIYTHI
Cle/yolHe Pe3yIhTaThL.

% K asory’
% K FYMUHOMOR 0]
xacaore Tacnor

Asor aMHIIOB . . . . . 0,36 14,25

A3eT MOHOAMMHOKHC:IOT . 0,92 28,75

A3oT IHAMHHOKHCNOT . . 0,14 4,37
A30T HermIpONH3YeMOro

OCTATHA . o « + « . . 1,713 55,63

Takum 06pasoM, TONBKO MOXOBHHA BCEro a3oTa TYMEHOBON KECIOTH (C 06-
maym copepxannem B 3,28%N) cuocofHa K rEAPOIUTEIECKOMY OTIICIICHMIO.
Pacnipegencive  opm asoTa B IEEPOMMsyeMOi wacTm Gamako HamOMHHAeT
cooTHomeR e Tex k¢ (OPM ANA MPOAYKTOB TMAPOIN3a 0eNIKOB, 3a MCKIIOTe-
HAeM §olee BHICOKOTO COepP/KaHEA aMHJHOTO asora. llocaepuee ofcrosrens
€TBO HAXONUT cefc OOBACHEeHHe B OUEITAX ¢ WOrjJomleHHeM I'YMHHOBOH KECIO-
Toit ammMuaka w3 ammuaunbx comelt (NH,)2CO; m (NH4)2804 Tax xax upu
9TOM TOTIOIeHAN HaGMoAaeTCA mepexof HOrToLIeHHOTO aMMAAKa B AMAJHYIO
dopmy (Honpenxo, 1900).

IIpomaBepss mepecueT rEAPOIN3YeMOTO a30Ta Ha (eNOK yMHOMKEeHHeM Ha
6,25, IlImyx wonyumn, aro 8,87% ryMmHOBOE KHCIOTHI cOCTaBIeHO Gexxowm;
9Ta BeJMIAHA 0IM3KO COOTBETCTByeT NOTEpe BCIECTBA NPH TEXPOTH3E, OIpe-
J(lseﬂ,eéxq:t;ﬁ 1O pasHMTE Beca IyMHHOBOM KHCIOTH o M TocIe THAPOIM3A

A .

HeauaunTeNmkHasm 49acTh 3roro Oenka oGHAPY)KHBAeT pACTBOPEMOCTH
B8 NaCl—1,35% K Becy ryuMHOBO# KmCmOTEL OMEITHI JKe 10 APOGHOMY BHICA-
THBAHHEIO PACTBOPA TYMHHOBOM KMCIOTH! CEPHOKHCALIM AMMOHHeM Jalm (pak-

-80



UMH ¢ ONWHAKOBHIM cofieprkanmem asora. CuaGele KMCIOTH TpH HarpepaBm:
He OTLeNJIANT WIH OTIENUIAIOT OYeHb HC3HAYMTENBHHIC KOMMYECTBA a30TA.
Bee aro yxasbisaer Ha GOJBIIYI0 HPOYHOCTH CBASH Gelka ¢ TyMHHOBOH KHECTO-
TOif B Ha PABHOMEPHOCTb €r0 PacIpefeNeHHs B MocuexHedk.

Buecre ¢ TeM, CoTIOCTaBIeHWe NAHHKIX GJeMEHTADHOIO ARHATMBA TYMUHO-
BO/ KHCHOTH [0 M HOCHe THAPONM3A 3aCTABIAET LpeANoNararTh, ITo GeaKosas
YacTh TYMHHOBOH KECNOTH («HOUBCHHLI Genok») Gouee okmcleHa Mo cpaBHe-
HHIO ¢ PAacTATeIBHHIME GeJKaMH B NpaGImKaeTcA B BTOM OTHOMIEHEH K Tak
Na3bIBAEMBIM MEJAHHHAM.

Copep:anne asora B HerMAPOIH3YEMOH YaCTH IyMAHOBO# KECIOTH (moche
rafposHsa GenkoB) m3 ucpHosema B ommirax Illmyka Gmmo pasmo 1,97%N.
Bompoc 0 mpHEpofe 3TOr0 «TyMHHOBOTO® a30Ta OCTANCA HEBHACHEHHHIM; IIO
umesuio IlImyxa, BeckMa BOPOATHO, UTO 9Ta WYaCTh a30TA TAKJKe NPEHAK-
neXAT OKACTeHHOH (opMe moUBeHHOTO GemKa, CXOAHOM ¢ MENAHEHAME,
Ho HaxofAme#ica B GoJiee MPOYHON CBASK ¢ IMIABHOK WMACTHI0 TYMMHOBOM KHC-
JOTHL.

B nmocmennee Bpems [lparyHomm (Dragunow, 1935; Dragunow, Bachti-
na, 1934) momyuer pan HOBHIX RAHHEIX 0 (hOPMAX asoTa B OBEIX KHCJIO-
rax m3 Topda. Comepkanme HerHApPOAHEBYeMOro asora, mo Jlparymosy, Koxe-
Gasoch oKo0 40%, HE3ABECHMO OT TOTO, MPOM3BOXANCA T CHAPoNms 5% mma
25% comsmoit KuCAOTOK; B aGCOMOTHEIX MPOMeBTaX (K MexofAHol rymmmonoit
KHMCJOTE) 0CTATOK OT FHApONH3a cofepskal or 1,25 mo 1,78% asora. AMmgrOTO
230Ta 0OKABAJIOCH 9—40’%, agora MoHOaMHHOKECTOT 24—28% mE asora pE-
ammROKACTOT — 5—16% *(0KomO 4,8% asoTa B rEXpONHBaTE HE YIMTHBALOCH
merogom Bam-Casiika). JIparynoBeiy e 6bin ycraHoBNeH HETOpecHHNE (axr,
9T0 pacmpefedeHHe HOpM azoTa B IYMUHOBON KECIOTe OGHADY/KHBAGT 3aBHCH-
MOCTh OT MeTOJA ee BEeNeHHs. YKasaHALe BhUIe MAPPH OTHOCATCA K Ipe-
TmApaTaM YMHHOBHIX KMCJIOT, BHITeJeHHKEIX OGLIYHHIM CHOCOOOM, T. €. IpE Jo-
cryme Bosgyxa. Ilpemapar, mOIyJeHHBIE B TOKe a30Ta, CJeA0BATENbHO, IPH
YCTPaHEHAR OKHECIAIMIEro AeHCTBAA KHCIOpOAa BO3AyXa, WOKA3ax SHAYH-
TeIbHO GoNlee BEICOKO® COXePOKAHME MOHO- M JAMAMHHOKHCIOT H TOPA3fo MeHb-
gl IpONeHT HeTHAPOJH3YeMOro M ammamoro agora (ralm. 17) ([paryHos M
Baxrana, 1936).

Ta6auna 17
QopMi a30TA B IYMRHOBSIX KECHOTAX
Awmanas N N t
Vononus noaTyIeHuR O0mut eMoro
TYMHHOBOM KHGIOTH asor, % N JKHCIOT KRET0T ocTarka
% or o6merg asora
Ha Boagyxe . . . .. .| 3,55 10,5 28,3 16,3 44,9
B ToKe azoTa . . .. .| 3,62 4,1 51,0 25,2 25,9

W3 5TEX RaEHBIX MOKHO CHENATH BHIBOJ, UTO B IENI0OYHOH CpPeje W B IpH-
CYTCTBEE KHCTOPOJA BO3AyXa T'yMHHOBHIe KHCIOTH DearupyioT ¢ aMEHEORMC-
a0raM; ¢ 06pazoBaHMeM MPOTHEIX $OPM CBASH a30Ta, yCTORUMBEIX K KECIOMY
THAPONH3Y. g'ro HabmofeHEe MMeeT 3HATCHME AAA BEUACHEHEA BONPOCA O IPO-
HCXOIKIEHEA a30TCOMCPAMMX TYMEHOBBIX KHCJOT B B IPHPOAHBIX YCIOBHAX.
Taxkoc e 3sHaveAne EMeIOT ¥ HaGIIO[eHHs HA3BAHHOTO aBTOPA O pacmaje ry-
MHHOBO-IIPOTEHHOBOT0 KOMILIOKCA HPH KHNAYCHHH TyMUEOBOM KHCIOTH C BO-
Roif; KOMHYECTBO PACTBOPUMOH TYMUHOBOE KHCIOTHL B TIOCTAEfOBATONBHBIX BHI-
TAXKKAX YMEHBINATCHA, TOIYA KaK COMep/KaEEe BOJHOPACTBOPHMOTO a30Ta yBe-
angmsaerca ([lparyHos n Baxruna, 19&6), npuYeM B BOAHHKX BHITSKKAX MOJK-
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HO OTKPHITH HATMYHe aMHHOKECIOT Do Ban-Cusitky. 910 Apnenne obbacHaer-
¢Sl TeM, 9TO OpPH BHIACNGEHE IyMEHOBHX KHCIOT H3 Topda INel095I10 OCHSARAR
paspymaeT XUMAIECKYIO CBA3b MCIKAY TYMEHOBON KECTOTON ' MPOTHHAMY MAR
IPOAYKTaM¥ HX pacmajia.

ITo BopOCY 0 MPOMCXOMKAEHEH A30TCOAEP/KAMAX I'yMHHOBHIX: KHCIOT HMe-
€TCA HeCKOJIbKO TOYEK BPEHHS.

IlepBas M3 HNX OCHOBaHa Ha CXOACTBE OPOXYKTOB THAPOAM3A T'YMHBOBOS
KHUCIOTH ¢ TIPOAyKTaMH Pactiafia GCIKOB | COCTOAT B IPEATONOKCHMM, 9T0 TY-
MAHOBasA KHCIOTA IPeACTaBIACT coBoli cBOeoGpasubll KoMIineKc 6e3asoTHCTO-
ro Ampa ¢ Geaxom. OTHOCATENBHO XapaKTepa dTOH CBASH MHCHUS PacXORATCA:
HeKoTophe ocTaBiaioT Boupoc oTkpHTHM (UIMyk, 1924, 1930) mam cumraior
Gexrox 3a mpuMecs (Oden, 1919, 1920, 1922), apyrme mpeamoraraoT BOBMOMR-
HOCTh CBA3W OO THOY B33aMMHON KOBJEHCANME OEIKOB ¢ AYGHILHEIME Beme-
creamr (Maiwald,1931), Tpersm paccMaTpEBAIOT ryMmHOBHE BemecTsa Kaxy
JHrHEHO-npoTenHoBHe KoMiuiekcs (Waksman, Iyer, 1932, 1933), torga xak
9eTREpPTHIC CYHTAIOT BO3MOMKHHIM IpUcoeANAeHHe feKa K TYMAHOBON KHCIOTE
6naropapA HAIMYHI B IFOCIefHEH KapOOHHABLHEIX M IEAPOKCHIBHBIX TPyHT
(MAparynos u Baxrana, 1936).

TIpemosn0osKeHNI0, pacoMarpuBaiomeMy GeloK, KaK TPAMOCh, TPOTHEBOpe-
9HT BHICOKaA YCTOMYHBOCTh 3HAUHTENLHOH UACTH as0TA FYMHEHOBOM KHCIOTH!
K THPOTA3Y, TAK KA IIPOXeHT HETMAPOIH3YEMOr0 a30Ta B TyMBHOBOMH KHCJIO-
16‘e B HECKONbKO Pas BHIIe OOLIYHONO NPOMEHTA HErHJPOIA3YeMOTO OCTaTKa

©IKOB.

OTHOCHTENBEHO peaKUHl BIAMMHOTO OCAKAEHHS O€AKOB ¢ AyOMIBHHME
BeDIecTBAMH M JIHTHHHOM MBI y/Ke OTMedanad, 4ro Gaarogapa crmocoGHOCTR
AYOMARHEIX BemecTB ¥ JUTHHHA K DEAKOMAM OKWCIEHHA H YIIOTHEHAA B
HOYBO MH HMeeM [eN0 C H3MeHCHHBLIMA, HMEHHo ¢ TyMEQHOMPOBAHHHME
OpOAYKTAMH 3THX BeIIeCTB, W, TakAM 00pa30M, HpeANONOKEHHA O CBASH
GemKOBHIX BemiecTs ¢ AYOWJALHHIME BeIIeCTBAME U ¢ IWTHHHOM He DemaioT
BOTIPOCa 0 CBSBH (E/IKOB ¢ TyMEHOBON KHCIOTOH B TIOYBe.

Hpepnonoskenne 06 00pa3oBaHEA T'yMMHOBHIX BeH[eCTB IIyTeM PeaKIEN
JATHRHA ¢ TPOTeMHOM OhTo BHICKasaHo JlerepeHoM M ‘B HACTOAIIEe BpEeMA
ropsa%o 3amumaetcsd BakcMaHOM Ha OCHOBAHHMM CHHTETHICCKAX OHKITOB IIONY-
YeHHs HCKYCCTBEHHEKX JATHONPOTEMHATOB W3 IMEJOTHHIX PAacTBOPOB JHTHEHR
(1. e. cOGCTBeRHO y’Ke JErRHHOBEIX KHCIOT) W IPOTGHHOB IyTeM OCAKACHHS
®wy cMeceit mpE HopXMcIeEm®. lloxydeHAEle Ocankm oGHapY/KHBaIM pAX
o0IUX CBOMCTB C €CTECTBEHHKIMA I'YMUFOBLIMH KWCIOTAMH, 8 NIMEHHO: PacTBO-
PHMOCTh B IMENOYH, OCAKAeHHe HPH MNOAKECTIEHHH, MOBONBHO BBICOKYIO
o0MeHHyX0 €HOCOGHOCTD K ocHoBaHmAM (OAHAKO Goxee HMBKYI, TeM y ccTe-
CTBEHHHX IYMMHOBHIX KHCIOT) M YCTOMUHBOCTL K DA3iO’KeNHI0 MHKDPOOpra-
HE3MaM@d; B OTIHIHE OT GCXCCTBEHHBIX TYMHHOBHIX KHCJOT, OHH, 0AHAKO, 3HA-
YATENLEO pAcTBOPANMCh B amermiu-Gpovupme. Ha ocHoBaEmE 3TEHX 06mEX
cpoéicts BakcMan BHIABEEYI BSriff, 9T0 TYMHHOBHIE KHCIOTHL HPEJCTABIAIT
c060ii KOMILTeKCH JHUTHEHA ¢ npoTemHaMH. B paGorax Bakcmana, ofHaxo,
OTCYTCTBYIOT NQHHH® JAEMCHTADHOTO aHANAM3a K WCCIACAOBAHHS HEA
GeNKa B HCKYCCTBEHHBIX JHTHONPOTEHHATAX IPH KACIOM THAPONH3E, IO3TOMY
OTOKIeCTBIATh 3TH KOMIUIGKCHl ¢ €CTECTBeHNBIMH TyMHHOBHIMH KHCIOTaMHE
TIOKa HeT OCHOBaHMA. A 3HAaYMTENbHO Golce BEHICOKAA OKMCICHROCTH TYMEHO-
BLIX BEeI[eCTB L0 CPaBHEHHIO ¢ NHTHEHOM (H € PACTHTeNLNBIMH GelkaME)
IPAMO BPOTHBOPETHT B3rIARy Baxkemana.

Bo BcsKoM CcaAydae, 6CHM TakHe KOMIICKCH W 06pasyloTca B mPHPOAC, TO
IJIA MpeBpalieHMst HX B TYMUHOBbe KACIOTH He0GXOMEMEL emle TIyGOXMC peak-
OUE OKWCIEHAR ¥ YONOTHEHHUA, KOTOPHIC XapaKTePHH! iIA 06Pa3oBaHAA TyMH-
UHOBBIX BeI[eCTs.

OTHOCHTCNEHO XapaKTepa BO3MOKHOIM CBASH JUTHWHA ¢ NpoTemHaMn Baxc-
MaH RHICKA3BIBAET HPEIIION0KEeHWe, 9TO MPA B3aHMONeHiCTBUA IATHUNA 1 Geaxa
MPOHCXONMT PeaKmAsA KOHNEGHCAIMK MeARAY KapGOomwipnoil TpyNmoil IArAuHA
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u rpymnoit NH, ammuokmenor Genka (mo Tmmy ofpasoBaHEs ocHOBaHBK
Magda): .

Cs2HuO10 (OCH;) (COOH) (OH)(CO + H:NRCOOH —
— Cs2H46010(OCHs) (COOH) (OH)C = NRCOOH + H:0.

_Bume MBI BHAeIM, 970 ¥ TYMHNOBEIe KHCIOTHI TAKe cofiepiaT KapGo-
HIILHY IPyOmy; I0aTOMy DpeAmonaraeMad BaKcMaHOM peakmus OJHHAKOBO
BO3MOMKHA 1 JiaA rymuHosrx Kucnor (Hobson, Page, 1932; Iparynos n Bax-
runHa, 1936).

Kpome yKasannoii peakuum ¢ xapGoHMIbHOM IPyNION, aMHHOKHCIOTEL MO-
IyT, BePOATHO, faBaTh NMPOAYKTH KOHJEHCALMH IyTeM IPHCOC[HHEHHA uepes
rpynny NHz x rApoKCuABHEIM IpyNnaM TYMHHOBOH KMCIOTH IO THITY peak-
num o6pasoBaHmA MMHHOKACIOT, Ha KoTopylo ykasan Crapauxos (CragHEKOB;
1910). Jlansrciimne peaKnun HMEEOKHCIOT ¢ COeANHEHEAMH, RMEIOIMUMH Kap-
GoxcHIbHEIe 11 THMPOKCANbHEIE TPYNIOH, yKashsaorca JlparyHoBeM ([[pary-
aos 1 Baxrana, 1936).

Bo Bcex TuX peaKnuAX NPHCOe[HHEHME HPOTEHHOBOH MONEKYNH K TyMH-
HOBOIT KMcaore 06s8amo Hanmymio rpynn NHz B ocraTRax aMumoORHCIOT, B3
KOTOPLIX COCTOHT GenroBas Moidexyiaa. OTCIOfa BIOOJHe €CTECTBEHHO BEITCKAaeT
BTOPasA TOYKA 3PeHHA Ha NPOHCXOXKACHHE AB80TCOJlepKAallAX TYMMHOBHIX KHC-
JIOT, KOTOPasA COCTOHT B IPEAIONO0KEeHNH, 9T0 K TYMAHOBON KACIOTe IPACOENH-
HAOTCA He IPOTOHH KaK TaKoBOK (HJIHE He TOJABKO HPOTeHMH), a MPOXYRTH €ro
pacmafa, T. e. aMHHOKHCIOTH. JTO HPeANoo:KeHAe BBICKa3aHO JIparyHOBHIM
(Aparysos m Baxtuna, 1936), ¥ B 1m0XB3y ero MOM<HO IPHBECTH HeJ]KIX pAA
panHbx. OHo TpexfAc BCero He HAXOAHTCH B IPOTMBOPETHH C PE3YIbTATAMH
KHCAOTO TEAPONYM3A, TaK KaK OTIIEIIAeMble aMHHOKHCIOTH, ABIAACH MPOXYK-
TaMH pacnafia GenKkoB PacTHTEINHIIOr0 M MHKPOGHOTO MPOHCXOXICHAA, 096eBAN-
HO, OIKHLL B o6melt Macce MMeTh COCTaB, CXOHBIL ¢ IPOAYKTAMHE THAPOIH3A
pacTuTenbHuX Geakos. B To jke BpeMs 3To HpeAnolyo)xkeHAe Jdydime 0GBACHAET
BHICOKHE NPONMEHT HerMApOJAM3YeMOro asoTa, TaK Kak HOCHe IPHCOeAMHeHAS
aMPHOKHCAOT K KapGOHAMAbHOH MK THAPOKCHIBLHHM TpymnmaM ¢ oGpasoBammem
GOKOBHIX meTieit, B BARe EMEHOKUCIOT, MOCAeAHAE NyTeM NaNbHOHINAX OpeBpa-
meHni MoryT mpeoGpasoBaThcA B asoTHCTHie rereponakasl ([lparynos u Bax-
TuHRa, 1936; CragBaKos, 1933).

Ha6mionenne [lparynopa Haj yBeaumdeHHeM IpPOLHT2 HeTHAPONU3YeMOTo
a3oTa ¥ yMCHbINCHHEM TAAPOAASYeMbIX AMAHOKHCIOT LPA ABAHHAX CAMO-
OKHcJeNss TYMMHOBOE KHCIOTHL B INENOYHOM PpAacTBOPe Ha BOBRyXe yGemu-
TeIpHO TOBOPAT B NONESY TAKONO TPEIIO, ms. U, , BTO TLPSIION0-
#eHHe CTAllOBITCHA BeChMa BePOATHBIM, CCIM UPHAAThH BO BEMMAaHHE JErkoCThb,
¢ Kotopoit GenKoBHe BellecTBa PACTATENBHOr0 M MHKPOGHOTO HPOHCXOMKACHHS
IOABEpPraloTeA TMAPONHTETECKOMY pacmagy Joj BIAAHHCM IPOTEOIHTHIECKHX
9H3KM; NPH HAIMYME TAKOTO PACUA/lA PeaKuVd AMHHOKUCIOT ¢ TyMHHOBBLIME
BemecTnaMd Goixee BCPOATHH, YeM 1EUOCPeACTHCUHLIE PEaKIWH CAMHX GeKoB.

Tperbss TOYKA 3PEHAS Ha IPOMCXOMKACHHE a30TCOAEPHAMMNX TIYMHHOBLIX
KACJOT COCTOMT B HpeANONoKeunr 06 06pa3oBaEAM 9acTH TYMAHOBHIX KHCAOT
13 QURIMIECKHX A ICTePONMAKIAHICCKNX IIPOXYKTOB pacuafa GelKOB HIH myTeM
R3aAMHO KOH[eHCAallHd aMAHOKHACIOT ¢ caXapamm, coriacHo Ma#apy (Mail-
lard, 1912; 1913 4, 6; 1916; 1917). K mepsoMy npeanonoxenno 6aa3ox oTMe-
wennsil Beie B3rasy IlIMyka o maXEYEM B TyMHHOBON KHCIOTE OKHCICHHOM
dopmur mouBeRHOro Geaka, cxonmHoir ¢ Memammmamm (IImyk, 1924). C aroit
TOUKH 3PeHMs, a30TCOXEPHiallfte IYMANOBEIe KACIOTH MOMKHO PacCMaTPHBATSE,
Kak cMech 0e3a30THCTHIX M A30TUCTHX (MCNAHMHHBIX) TYMHEHOBEIX KHCJOT.
Bonpoc o BosMokHOCTE 06pasoBanuA IYMHHOBHIX KHCJIOT (THIAa MeJaHMHOB)
H3 OPOAYKTOB paclana GCIKOB pelIacTcs B WOJNOMHTENBHOM CMEICTE Pasiitd-
suumn apropamr (Maiwald, 1931). C ryMuEHOBEIMM BemecTBaMm TAMA MeTaHH-
HOB CBA3BIBAeTCA HANAIMC HETHADONH3YCMOTO Aa30Ta TYMHIIOBOK KMCAOTH
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(Kyapasnesa, 1924; WImyxk, 1924). Ho a0 Haanume, Kak GELIO BHAHO BHNE,
ofBscHACTCA | ¢ NpeMAYme (BTOPOH) TOUKH 3peHus.

Ilo mosopy ramoresrt Moaitapa MueHHMA moxa pacxoparcs; Gyayum BechMa
Aegom-not ¢ xaMAvecKoll Touxe spenrs (Opaos, 1934; Cragmmxos, 1932 a, 6,
1933), oHa BcTpedaer BO3pAKeHHMA CO CTOPOHM MHKpOGMOTOrMueCKoil BBHAY
MaJolt ycTofiTMBOCTE HCXONHRX s peaknuu Moiapa coepmrennit (Waksman,
1926, 1936). B manbHeiimeM MM yBEAHM, 49TO 3Ta T'HOOTE3a MOMKET HMEThb
TOPEMCHEHHe M JIA 00BACHeHHs COCTaBa HEIyMHHOBOE» JacTH ryMyca, m03-
BONIAA HAMETHTH M3BECTHYH I'eHETHYECKYIO CBA3b 3TOH QacTHE ¢ [YMHEROBHIMH
Bem[eCTBAMM.

Crneffyer eme OTMETET: BO3MOKHOCTH 00D A7 a30TCONEP/KAMAX TYy-
MEHOBHX KHCIOT HyTeM 3aMeIIeHHsA NMKIMIeCKA CBA3AHHOr0 KHMCJIOpPOAa HA
430T MPHE B3AHMOACHCTBAR ¢ aMMHuaKoM. JI3BecTHO, uT0 IIeCTHYICHHEIE IEKIL
¢ KHCTIOpOfoM (HampHMep, Y-IHDOH) JerKO 8aMeIIaloT KECXOPOX Ha IpyDIy
NH npr nefictean aMMmaka Ipe 0GHKHEOBeERO# TeMuepaType. Ha BoaMomRocT
TaKOTO 3aMelleHHA B TYMHEHOBRIX KHCJO0Tax u3 Gyporo yris (t. e. GegHBIX ago-
ToM) yKasuBanT Pyke & Jleonoany (Fuchs, Leopold, 1927).

Taxmym 06pa3oM, MOKHO CUMTATH, YTO HANMIEE a30T4 B TYMEHOBBIX KUCIO-
Tax ABJIASTCA, BO-EPBHX, PE3YAbTATOM PeaKnuli IPACOeINHEHNA OPOTEHHOB H
TPOJYKTOB MX pacmafa (IOCAENHHX, MOMKeT GHTh, rIaBHEIM 06pa3oM) K 0CHOB-
HOMY AApy IepBoHavalbHO 6e3a30THCTHIX TYMUHOBHIX KHCIOT; CIOJA e OTHO-
cHuTCA B 3aMeIeNie MUKIATECKOro KACIOPOXa Ha A80T IPH AelCTBEY aMMHEAaKa;
BO-BTOpDHIX, OHO MO keT GbITH 06A3aHO WPACYTCTBUIO A30TCOACP/KAIMMX TyME-
HOBHIX KHCIOT, 0Gpa3oBaBIIMXcs DyTeM TyMEQHKamuA GelKoB MM TOYHee —
UEKIAYEeCKEX MPOAYKTOB MX pachafa, H, B-TPETbHX, HO MCKIIOICHA BOSMOMK-
HOCTh 06pa30BaHmA A30TCOREP/KAMMX I'YMAHOBLIX BEIIECTB IyTeM KOHACHCARUE
OPOAYKTOB pacmajia GEMKOBHIX BENECTB C PACTBOPHMBIMH YTICBONAMH.

T'aMaToMenaHOBas KHCIOTA

Ilpupopa cnmpropacTBopEMOl paKknmu «CHPOEY TIyMHHOBOA KHCIOTH,
ocakKa0mefica IPE TONKHCICHAN MMEIOYBEIX BHTAKEK, Moayqnsmeir or Iou-
ne-3eiimepa HasBaHMe rEMATOMENaHOBOA KMCJIOTHl, IIOKA HM3ydeHa HeZOCTa-
Touno. B mosorpadEm o rymurosrix Kucxorax Omen (Oden, 1919), yxasusas,
9T0 B eCTECTBEHHOM ryMyce CREPTOPACTBOPAMAA 9aCTh 0YeHb HESHAYHTONBER,
cumTaeT BEpOATHHM 06Pa30BaHHe YaCTH IAMATOMENAHOBOR KHCIOTH H3 TyMM-
HOBO{f KHCJIOTH B pPeayibTaTe THADPOJNA3a NPH IYEXOUHOM 06R:6ome.

9T0 3aKTIOTEHHe MOMKHO CAenaTh Takxke W us paGorst Mmxaayma (Mik-
lauz, 1908). Ilo Tnccery r drrempiepy (Thiessen a. Engelder, 1930), rymm-
HoBag H TUMATOMENAHOBaA KHCIOTH (M3 CTHUBINCH APEBECHHBI) EMCIH IMOITH
OIMHAKOBRIA dIeMeHTapHMI cocTaB:

[ [ H
s:.% Ha Gesa0nbHoOe u .
a30THOE BCMIECTBO)
T'yummoBag xmciaoTa . . 58,8 36,1 5,1
TaMaToMenaHOBas KHC-
MOTR . e 59,0 36,0 5,0

Ioaromy aBTOpH 3aKIIOYAIOT, YTO Pa3TW4de B PacTBOPMMOCTE HX 00A3aHO
Pa3IMYROil BenEImne JalTHI, WHAYe TOBOPH, PAdiINTHON CTeIeHH AMCIepc-
gocrn. Heo6xopmmo, ofHaKo, OTMETRTh, YTO aBTOPH MMENH [eN0 ¢ Ipemapa-
TAMH, YaCTHYHO OKHCJACHHHMH B pe3ynbTarTe mpeABapHTeNbHOR 0GpaGoTrA
ABYORHCBHIO X70pa.

Oper 6K CKNOHEH CUNTATh IMMATOMENAHOBYIO KHCIOTY 32 aHANOL YIbMM-
moBoit xmenorst Myasmepa. Ilo amanmsam MyasAepa, ynnMmmosas Kuciora
NpEACTaBNAET MeHee OKMCIeHHOe COEAUWHCHHe, 9eM TYyMMHOBas KHCI0Ta M B
9TOM OTHOINENMH OHa SaHEMaeT Kak Ol IPOMEXKYTOYHOe MONOMKeHHC MEeKIYy
JETHHROBLIMHM M TYMUHOBHIMM KHCIOTAMHA. JTOMY B3rJAXY COOTBETCTBYIOT JaH-
HHe 3JeMCHTApNoOro aHanusa, npusogmsie OpernoM (Oden, 1919) m Cocrenm

84



(Sostegni, 1886), ®3 Koropeix scHO, 4TO THMAaTOMIaHOBAA KHCHOTA OTIH-
gaerca Golee 3HATMTENLHEIM cOfepsKaHmeM BOXOPOAa H HECKOIBKO Gosee “BHI-
COKMM TIPOMEHTOM YTIepofa o CPABHEHMIO ¢ TYMEEOBOM KHCTOTON.

%G % H
Onen: T 0BAA KHCAOTA . « . .+ 58,2 4,3
MMATOMEJIAHOBAA KECJIOTA . . 62,2 5,28
C : T .. 62—83 4,9-5,3

Mo mammsiM Opena, AN ryMMHOBOK KWCIOTH COOTHONIGHA® MEFKMIY BOMO-
pofom E Kmcaopoom pasEO Hizs: Ooes (mmm Hyg, : O), Torna Kax pas rama-
TOMeIaHOBOM KHCAOTH oHO paBHO Ha s : Og77 (1. @. Hae : 0).

I[Ksyroﬁ B3TIAA Ha MPUPOAY TAMAaTOMeENaHOBOH KHCIOTH BRABHEYT DyKcoM
(Fuchs, 1931). OcHoBEIBasICh Ha MOTY4eBMY PACTBOPHMHIX B CIIHPTE ¥ ANETOHO
MPOUBBOJMKIX TYMAHOBOH KUCTOTH NPH OCTOPOIKHOM OKMCIEHHH (B JaCTHOCTH,
npa ErTpoBanmn), Dykc cudTaeT rEMaTOMeIaHOBYI KHC/IOTY TOMACCTBEHBOI
TePBHEYHLIM MPONYKTaM OKHCICHHA IYMEHOBOYX KECIOTH, TaK HA3HBAGMBIM Je-
THApOTYMUHOBEIM KHCIOTaM. MsMeweHHWe cocTaBa IpH Hepexofie I'YMHHOBBIX
KHCJIOT B AerHAporyMuHossie, o dDyxcy, MokeT 6T BHpPAKEHO CleNyOIHMA
TpEMepaMu: '

Eymonan RHCIOTA . « « o + « + CowHpyOp; H:O0=1,

73:1
« .+ CeHyOn; H:0=1,6

3
i1

(e UL

C T09KK 3peHEA MpesKHHX aBTopos — Bepmenuyca m Myasnepa — mermapo-
ryMEHOBEIe KHCIOTH (DyKca COOTBeTCTBYIOT almOKPeHOBOH KECIOTe, KOTOpas
TAKXKe MOX<eT GhIThb MCKYCCTBeHHO IOXydYeHa NPH OKMCAeHMH IyMHHOBOH KHC-
NMOTH a80THOH KMCTOTON WM XapaKTepH3yeTca PacTBOPHMOCTHIO B CHHpTE.

Hexotopsle MaTepHanhl o BOIPOCY O COCTaBe CIMPTOPACTBOPEMOi {par-
AR «CHIpo» TYMMHOBOH KHCTOTHI M8 UepHO3eMa MK HaXogmM B paGore
Imyxa (1924).

TMEpTOpacTBOpAMas PpaKkmusA, uaBleUeHHaA TOPAYEM AJNKOTONEM, COCTAaB-
asna 21,6% or Beca BopEOpacTBOPEMOHE YacTH FyMHHOBOH KucioTh: m 19,0%
OT Beca He pacTBOPAMOIi B BOJie I'IaBHOMK JacTH.

UccaenoBande cocrasa CIEPTOpacTBOPEMOi fpakmum o6HapyRHIO SHATM-
TEILHYI0 ero CIOMHOCTH, ABTOPOM BHNGHH deTHpPe KHCIOTHL ¢ TOIKAMH
miasxesns 170, 93, 84 m soime 300° cuepyromero cocrasa:

Toura NaBaHuA J ®opumyna ¢ (.B,‘)
82—84° . .. ..... CouHeOs 654 9,90 24,68
170°. . . . . v . ... CuHaOw 5272 475 42,52
Amopduas same 300°. . CyHuOw 49,4 4,2 46,5

Tloperte npe xmcmoTEr (¢ ToURaMm nuasiennsa 84 m 170°) ofmapysmmmm
cBolicTBa, HpACYIHe CMOJAHEIM KECH0TaM. TI03TOMY aBTOp CHHTAET MX 3a Das-
JIUYHEle OPOAYKTH OKHCICHHMA CMONANBLIX KHCIOT, Hambolee OKMCIeHHON H
BMecTe ¢ TeM HambGolee CTOWKoH ABNAETCA IOCHeNHASA, aMOpdHas KHCIOTa,
OpUCYTCTBYIOMWAA B HanGobmeM KOIMIECTBE.

- ¥V apropa, ¥ comancruio, Her JAHHHIX dIeMERTapHOrO COCTaBa Beel CIMp-
TOpacTBOPEMoii (hpaKUEE B WETOM; MOITOMY TPYAHO CKasaTh, B KaKoli Mepe
BHI(eJIeHHEIMU BM HH/AMBANYaTLHEIME KHCIOTAMH MCYEPUEIBAGTCA GOCTAB FEMA-
TOMONAHOBOH KHCIOTH 3 49epHoadeMa. B wacrmocT, HescHHM moKa smBagercs
BOIPOC 0 CONeP/KAHAN B Heif 430Ta: B BHAGIeHHHIX CMONAHKIX KACTOTaX a30Ta
He oGHapyxeHo. Bo BesakoM cydae, mccmenosandamu Iluyka maMeen Tpermit
B3IIAX Ha MPHPORY FEMaTOMENaHOBON KHCIOTH, KOTOPLE CBOXHMTCA K Tpef-
CTaBJICHHIO 0 IOCHeAHeH, KAK 0 CMOCH ORMCIOHHWX IPOWIBOMHEIX CMOJMARKIX
KHCJIOT, CIIef0BRTEAbHO, KAK O IPYNIle BCN[eCTB, FeHeTHYeCKA GIMSKmX Gmry-
MaM, HO OTARYAIOMAXCA OT NMOCAeJHAX 3HaYUTeNLHO GoXee BHICOKON cTeneREi0
oxmcnenrocTr. Taxmy 06pasoM, MMEIOMBGCA MATEPHANE ¥ BIAAAL HA mWpHEpo-
Ay rEMaTOMeNAaHOBOH KHCIOTH OMEHb IPOTHBOPETNBHL.

8



He mckmogena BO3MOKHOCTb, UTO B COCTaB 9T0# PpaKmmm BXOZAT Kak Me-
mee OKHCICHHHIC IO CPABHEHHIO ¢ TYMHHOBOH KMCHOTOH COGNMIIENMS, SBJSIIO-
mueca Kak 6Bl ee «IpeALIECTBENIMKAMH» B CMBICHEe YIbMHHOBOH KHCIOTH
Myasiepa (uadm IpoMe)XyTOYHHIX IPOAYKTOB Ha NYTH Mepexofa OT JATHAHO-
BHIX KHACHOT K TYMHHOBHIM — JETHO-TYMHENOBble KucioThl, 1o Ilmpunrcpy u
Cumony (Simon, 1934, 1935; Springer, 1934), Tax m 6Gonee OKHCICHHEIE
AepEBATH TYMEHOBHIX KHCJIOT, T. €. ACTHAPOryMHHOBHe Kmcaorh Pykca, Ha-
DOMHEHAIAe aMOKPeHOBYIo Kuciory Bepmemmyca m Myasmepa. Bompoc eror
Tpebyer emye JaapHeiinero MsyJeHHs.

I‘ymonne BelecTsa, He pacTBOPEMBbIE B MEN0TH

IIpEposia ryMWHOBRIX BEMCCTB, He PACTBOPUMHIX OPH AGHCTBEM YTIAEKHCILIX
HAM CcHabHIX PAcTBOPOB eAKUX INexodelf, OKONYATCIBHO eme He BHIACHEHA.
lupenreas, ycTanoBuBmIEiE BlepBHe HAXHIWe ITHX BellecTs B Topde m ry-
MyCe N09YB, MPEANOMAN IS NHX HA3BaHMC (CYMYCOBOro YFIA» H BHICKasad
MHEHHE, YTO TYMYCOBHIl yroXs IpeficTaBiser co6ol MPOMeAtyTOUIIOC IO CBOEM
cBOKCTBAM BeIIeCTBO ME;KAY TyMMHOBON KMCJIOTOMN, ¢ OAHOHE CTODOHH, W yrI-
JeM — ¢ fipyroit cropomsl. J{ns onpeneNeHHA COfep:KaHHA T'yMYCOBOTO Yris
inpmArens NPeAN0KAN MeToX OPOROKATENBHOT0 KANATEHHA C PACTBOPOM
KOH nocne mpegsapETensHON0 MBBIEUHHA TyMEBHOBOM KHCIOTHL PACcTBOPOM
YTIERACIOro HaTPHA WIH KaaHa npm Temneparype 60—70° Ipm xensuennn
¢ KOH rymycoBmit yroap TICPEXOAMT B DPAcTBOP, M3 KOTOPOTO MOMET OHITh
BHIleJiell B BANG TYMAHOBOW KECIOTHI IIPH TOAKACTICHHH.

B nansHeiimem Bepueamyc 3aMeHNI TEePMMH «TYMYCOBHIA yroas» Ha Iy-
MuH, a Mynbgep pasnmdan yapMAu #H FYMHII COOTBETCTBEHHO YIBMHEHOBOE M
rymuHOBol KACToTaM, IpHIeM NPUAHMAT, 9TO He PAaCTBOPUMEIC B MENOYH YiIb-
MAH H TYMHH MMeIOT ONMHAKOBRIA COCTaB C COOTBETCTBYIOLIHMH YJIbMWHOBOM
¥ ryMUROBOH KHCJIOTAMHU H, Cef0BAaTeNsHO, PA3NATAIOTCA MKy coboii xro cre-
HeHH OKECIAeHHOCTH: yasMuH Gorage BOAOPONOM, 9eM IYMHH

HsyueBne cocTaBa m WUPHPOAK! He PacTBOPUMHX B IMEA0IH TIyMAHOBEIX
BeIecTs AQJIroe BpeMs OTPaHAIMBANOCH MCKYCCTBOHHBIME HPOXYKTaMH, HOJXY-
YaeMbIMU TP HATPEBAHWH YIAeBOAOB (CaxapoB) ¢ KWCAOTaMH, IpuueM IOCae
Mynsaepa aBTOPH He neTaxm PasiAIAs MCHKAY YILMEHOBHIMH H T'yMHHOBHIMA
BellleCTBaAMMA, HasKBadg HEPACTBOPHMEE BEMECTBa IPEMMYINECTBEHHO IYMUHOM,
MHOr[a yALMAHOM MM caKKyxsMmHOM (Sestini, 1881, 1898).

Ueccneposarna Beprenro m Amxmpe ‘(Berthelot, Andre, 1891, 1892a, 6, &;
1893; 1894), mpomsBeneHHEIe Haj{ TAKMMHE HCKYCCTBOEHHIME OPOAYKTaMH W3
caxapa, HOKa3aJy, 4T0 He PAaCTBOPHMEI B MeI0TH TYMAH IIPeCTaBIIseT aHruf-
pAj TYMHHOBOI KHCIOTH; cocTaB ero coorBerctByer dopmyne CigH 406, Torma
KaK cOCTaB FYMHHOBOHE KACIOTH Bhipa)kaercs $opmynon CysH,s07.

Baraap Ha rymuH, Kak Ha aHTHAPHA TYMWHOBOE KHCIOTHI, 6WI npHHAT
OnenoM | JJIA ecTeCTBeHHRIX I'YMAHOB, KOTOPble OH Ha3biBaer, caeays Illnpen-
remo, onATh ryMycosuiMu yraamu (Oden, 1919).

Ilo mAenuo BuiapsMca, KOTOPHII COXPAHEI JJA TYMYCOBHIX BeIIeCTB
HOJMHOCTHI0 TepMuHoxormio Myabiepa, YIBMEE H TYMEE ABIAITCA Hepac-
TBODAMBIME  «[eHATYPMPOBAHHHIME» (OPMaMu yABMHHOBOW H TyMAHOBOH
KHCAOT.

C npyrofi cToponn, BakcMan, OTPETAIOMAHE caMOCTOATENEHOCTE I'YMHHOBOMK
KHCIOTH, cymTaer Ppaknodio TyMAEHa 3a HEONpefeNeHHYI CMeCh PasiHTHBIX
COoefMHEeHAH, BKMOYas Aaske Nexrionesy (rraBHEM 06pasoM) m reMHUIeILIRNe-
3Bl, 9TO MOATBepXAaeTcd COOOMAeMHIME MM NaBHLIMH aHATH3A OCTATKA OT
IMeNIOYRO BEITAKRM 1OCHe W3BIeUYeHHA TrymuHoBoii Kmcaorsr (Waksman,
Reuszer, 1930). dror BHBOA, 0AHAKO, CBUAETEIBCTBYET TOALKO O HCCOBEPIICH-
cTBe MPEXHUX MeTONOB PA3AENEHHs IyMyca Ha HeperHOMHBE KHCIOTH H HH-
anfpepeHtHle Bemecrsa (FYMHH M yIABMAH) ¢ MOMON(sI0 ofpaGorkm pac-
TBOPaMA menodelt.
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Tlo ®yxey, B rpynme ryMEHOBHIX BeIIeCTB, He PACTBOPHMEIX B INeJ0YAX,
MOKHO PasiEYaTh: a) T'yMAHOBLe KHCJOTHI, IIC PACTBOPHMHIC B Ienodax, H
§) ryMmHEL

He pacTsoprMbie B mesnoyax TyMHHOBEIE KHCHOTH 067a5ial0T TeMM e Xa-
PAKTEPHEBIMM CBOMCTBAMH, YT0O W TYMUHOBEIC KACIOTHI, PACTBOPAMEIE B INeJO-
qox. IIpr ucyepumBaromeM MeTHIMpOBAHEM OHE BORYT ce6f, Kak okcuxapbo-
$10BBle KHCIOTHI; OHM BRIACJAKT U3 ALETATOB YKCYCHYI0 KHCIOTY, M HX He-
PacTBOPAMEIC COJIM LOKAa3HBalT 00MeHHYI0 cuocoGHOCTH ocHOBamuit, Hammaue
TAKAX HCPACTBOPHMBIX TYMHEHOBHIX KHCIOT YCTAHOBIEHO B CTapelx OypeIx
yrasx (Fuchs, 1930). HepacTBopEMOCTh MX B INenodax MOKCT OHITh 00BAC-
HeHa 60iee BHICOKOH CTEMEHBIO MONMMCPU3ANAK U YIIOTHEHHS, CONPOBOKAAIO-
IMHXCA AeTHAPaTanHeil.

K coGcTBeHHO rymMERaM, BXONANIMM B COCTAaB KaMCHHHIX yriaei, Pyke or-
HOCHT BCIECTBA CO SHAYHTENbHO 00Nee BLICOKMM CONepKaHmeM YTIepoia
(75—90% npu copepxammm Bopopoxa 4—6%), B KOTOpPHX kapGoKCHIBHHE
TPYOOBL OTCYTCTBYIOT, & (eHOMBHEle IPYNNH efBa YJIOBUMHI; HHaue TOBOPA,
TyMHHEI ye He MMEIOT KHCIBIX cBoiicts. Conepskanue KapGOHRIEHOTO KACIO-
pona mocruraer 3%; fpofiHble CBASH, 3aMeIIaeMHi M OTIMEIIseMbIl BOXOPON,
70 oubiTaM OPOMHpPOBAHMA, TPHCYTCTBYIOT B TAKMX /Ke KOIHYECTBAX, KaK B
TYMEHOBBIX KHCIOTaX GypHX yriaeil. IIpm KOPOTKOM OKMCIGHMH a30THOH KHC-
JI0TOHE TYMHHBI MepPeXOAAT HPAKTUYICCKH KOJHYeCTBOHHO B PACTBOPAMEIC H HE
PacTBOPEMBIe B LIENA0YH TyMHHOBHC H JeTHAPOTYMEEOBHE KWCIOTH; NpPHE
OKHCIEHMHA BO3AyXOM B L{CIOIHOM Cpefe, NePeKACEI0 BOXOPOAA | T. fi. IYMHEHEI
pPereHepAPYIOTCA B PACTBOPHMbIE B LIeJIOUN TYyMHHOBEIE KHCIOTH! IIpnm MOXHOM
OKMCTOHHNH, TIPR BOCCTAHOBJICHHE & CyX0H TeCTWLIANUA ONK JAIOT Te )Ke Ipo-
JAYKTEI pacTIafa, 9T0 M TyMHAHOBHE KHCIOTLY.

Ha ocmoBaEmE »THX JaHHuX DyKe cumTaeT TYMHHH 3a PefyOEPOBaHHEIE
AHTHAPHEA TYMAROBHX (oKcmKapGomoshix) xmexor (Fuchs, 531). IIpa arom
Dykc oTMedaeT, 9T0 B TOPPAX TyMUHH OTCYTCTBYIOT. DTOT BLIBOA MOMKHO CHe-
Jlxg';; r; u8 MAHENX aHaimmaa Topdos, noxytennsx Cramunxosuim (CragaEmKoB,

a).

BecnMa BeposTHO, 9T0 TYMEHEL, B cMuiciae PyKca, OTCYTCTBYIOT M B ryMyce
109YB, TAe HePaCTBOPEMEIe [YMHIOBHIC BELIECTBA CKOpee XOJKHH HMeTh CBOMH-
€TBa ryMEHOBEIX KHCIOT, HC PACTBOPHEMEIX B LI{eJI0TH.

IIpm ocTopoiroM OKHCIeHME asoTHOM KmcIoToil Mo Meroxy Dyxca, mpen-
JIOMeHHOMY BM JJiA TONy4eHHA AeTHMAPOTYMAHOBHIX KHMCIOT, HepacTBOPHMEI®
TYMUHOBHE KHCJOTH TIOUBHl YaCThIO IIPHOOPETAlT CTOCOOHOCTE PACTBOPATHCA
83 0,4 3. NaOH. Ilpz npnmMeneHME oTOTO MeTOfa K OXNHOH moUBe (TeMHOMY
Gyposemy) HaME OB TIONydeHa FyMUHOBAsA KACIOTa ¢ Goxee BHICOKAM CO-
HewKaHEEM YTiepopa, Uem TYMHHOBaA KHcXoTa, pacreopmMaa B 0,1 n. NaOH

uocie AeKaJbIHHAPOBAHHS YIOYBRI:
A . po c H N o

Ty nocle JmeKanb
rmuponauml.% s et e ... 59,68 4,00 3,42 32,84
B

3 xr
“Moro octarka, mocie 00paGOTHE
HNO3#% « ¢ ¢ o « ¢« o oo o0 o+ 66,88 2,43 3,25 27,44

Cyas mo aTHM JAHHHM, MOKHO HpeANONaraTh, ¥T0 HEPACTBOPHMBIC TyME-
HOBHe KHECIOTHI mpeAcTaBAAWT coGoii Goree KoHTXeHCHpOBaHHHe u Goxee Re-
THAPATHPOBaHHbE TPOAYKTH, CTOAMINE B 3TOM OTHONIEHHH Ha IYTH IepexXopa
B rymmnbl, B cmuicae Dykca, HO OTIMIAOIEECA OT TOCACAHAX UOBHILICHHOK
CTEHNCHBI0 OKHCIHHOCTH.

Hapapy ¢ 9TEMEH TpPOAYKTaMH fAadbHEHmMe# IONTAMePH3AmHH H YUIOTHE-
HHUA TYMHEHOBBIX KHCIOT He DAcTBODHMAaf B IMeN0YH (PAKNEA T'yMAHOBHIX
BCIECTB MOMOT COePIRATh ellie Ile OlipejieieHHble COeMHEeHuA NPYroi Kate-
TODHHE, NPeCTABIAMAG cobol, MOokeT GHITH, HemoNHO TyMmdHENUpPOBaHHBIL
JIMTHHE (& TaKiKe KyTHH K T. 1. BeLIeCTBa).
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B sToM mpemmonoskeHEm yGerKRAlOT Pe3yIBTATH ONPENeNCHHA TYMEHOBHIX
BemecTs (3a BR[IETOM JWTHHHA) W TyMHAHOBONW KHCIOTH, DacTBODHMOHi B
aMmmaxe, caeaannne Ipocckondiom (Grosskopf, 1926, 4929) gaas pasmwarnx
TOPH3OHTOB JeCHOH MOXCTHIKH, a Taxe Topha m Gyporo yraa (cM. Taba. 3).
W3 maurnx Ipocexonda BMAHO, 9TO OTHOCETENBHOE COREprkKaHHe TYMHHOBEIX
BelllecTs, He PAcTBOPHMBIX B ameTHI-GpoMHJle, YBeIMYHBACTCA 0T BEPXHETO
CNOA HOACTEAKE XK HWKHeMy H Ralee — K Topdy u Gypomy yrawo. Cirefosa-
TEJbHO, CTeNeHb ryMEQUKanAn BO3PacTaeT o Mepe paanoxennd. Cofepranne
e TYMEHOBOH KHCIOTH, pacTBopmMoii B amMHake (B % K ofmei# cymme ry-
MHHOBbIX BemIeCTB), CHagala YBEIHYABAGTCA B TOM ’Ke HaNpaBlIeHHH
(8 BepxmeM cmoe moxcrmnm 12,8%, B cpeptem 23,6% m B mmxEem 100%),
a BaTeM, HaumEasA ¢ Topda, onATH ymMenbmaercA., Ecam yMeHnmeRHe pacTso-
PAMHX B HIeNOYR TyMHUHOBHX KHCIoT B TOopde m OGypoM ywie ob6bAcHsercs
¢ Toukn apeHEa Mykca, T. e. TPONECCAMHE TOTEMePHSAOWE @ YIIOTHOHHA
TYMHEHOBHIX KHCJIOT 110 Mepe HX CTapeHHs, T0 yOHBaHHe COJCDP/KAHHA TYMH-
HOBOM KRECIOTH B GoZee MOTOAMX M MeHee TyMEQHNEPOBaHHBIX CJIOAX ITOA-
CTHIKE J0/KHO, OYeBHAHO, OOBACHATLCA COBEPIIEHHO ApYrodl HPHIREO.
C mameli TOYKE 3pemnms, 5To SIBICHHE MOMKeT OBITH OOBACHEHO HATHIMEM B
rpynne ryMEHOBHIX BeIIeCTB B WOJYPasA0KHBUIAXCA CIOAX JECHOH IOXCTHIKH
He BOOAHe ryMAHIMPOBAHHOTO JINTHMHA W HEKOTOPHX APYTHX BIIeCTB, IT0-
TepABIIEX CIOCOOHOCTH PAcTBOPATHCA B aneTHI-GPOMHAE, HO euje lie PacTso-
pAVIDAXCA B IMEN09H.

K oTolt XaTeropHE TYMWHOBHIX BOINECTB OPHMEEHM TeDMEH «TYMOIHTHWHS
(#an «amrsorymun») Illnpmerepa (Springer, 1934) m CmMona (Simon, 1934,
1935). Ilo cTemeHE cBoedi OKHCIGHHOCTM OHH COOTBETCTBYIOT «YIALMHEY»
Myasnepa. K comanennio, merona Afa pasjenenus cOGCTBEHHO TYMHHOBKX
BemecTB 0T TYMOIHTHAHOB TIOKA He HMEeTCA.

Caenyer eme AcfaBHTb, 970 HepPAaCTBOPHMOCTH B mIed0¥ax paccMaTpHBae-
Moll TpynOn ryMEHOBEIX BeL[eCTB B MHHePANBHHX IOYBAX MOKET, IHOMHMO
MX XHEMEYeCKOM IPEPONEI, O0yCNIOBIEBATHCH eUIe TeCHOH CBABHIO TYMHHOBEIX
KHCIOT ¢ TAHMHECTON YacTsio noyshl. Hammume aroll nmpouHoil cBASH ABIAGTCA
NpEYHHO# HOKa HEIPeONONMMAIX SaTPYXHEHHH [af BEJACICHAA H H3yleHHs
JAAHHOM rPYNOH IyMEEOBHIX BEIECTS B CBOGOXHOM W HOE3MCHCHHOM COCTOAHUE.

HaxoHen, Mo’KHO OTMETHTB, ¥TO B Psfie cIydaes, 0COGEHHO B TOIBAX XBOH-
HEIX JIecOB, B COCTAB 9TOM TPYNIBI MOKeT BXOJHTh YIONb KAK DPC3yAbTAT
moxapos. Haxmume ero moxer GhiTh M B KyAbTypEEIX mousax (Kposaep,
1935a, 6, 1936a, 6; Robinson, Mc Lean, 1930; ite, Holben, 1924).

Wrar, cocTaB IyMHEOBHIX BeulecTB, He PACTBOPEMWX B IIENOYH, T. €.
4TYMHEHOBY HJIH WO TpeskHel TePMEHONIOINE — TYMYCOBHIX yrieif, B II0OTBeH-
HOM TyMyce, IO-BHREMOMY, CYIIeCTBOHHO OTIMIASTCA OT AHANOTHUHON IPYNIE!
B Goxee npeBHHEX ofpasoBaHMAX — OGyphx B KameRmHHx yraax. Hapaay c ry-
MAHOBHIME BellecTBaMH, 00pasylol[AMHCA M3 TYMHEHOBOH KHCIOTH TyTeM ee
cTapeHHs, 3/eCh BEpPOATHO HANHYME BEIOCTB, HAXONANAXCA B COCTOAHHE Te-

X0ffa B TYMEHOBYIO KWCIOTY, T. 6. OTHOCATENbHO MOCHeNHel Golee MOTOARIX.

pHcy’ BemiecTB NepBo#l KaTeropm (T. e. GIM3KHX K TyMAHaM) MOMKHO
0}KAflaTh B 10YBAX ¢ OONbIIMM COReprKafmeM FyMHHOBRIX KHCIOT, HAampEMep
B QepHOBEMAX, TOTAA KaK B BePXNMX TOPH3OHTAaX II0WB IIOA30MMCTOrO THNA ¥
TOPHAHMCTHX BEPOATHE® IpPeAUONaraTh HPACYTCTBHE COSAUHEHMI BTOPOH Ka-
Teropud (T. e. TYMOJIMTHAHOB). B 8ToM OTHOWIeHHH, OfHAKO, PEJCTOHT eIle
HeJlerkas safiavya JalbHedInAX HoCAOROBARHI.

Ipoyre coenmnenns

Juenun

IlpnMensis K OpraHAYecKOMY BEIIeCTBY MOYBEI MOTOAB aHamWsa, paspaGo-
TaHHKe @iA W3yYeHHs COCTABA PACTHTENBHEIX BENECTB, T. €. HOCHE0BATENb-
HO: 9KCTparupoBaHMe OPraHEMECKHMH DAaCTBODHTENAMH, sateM rmapomms 2%
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HCl pna ymameEna TeMumeNmONes W, HaKoHem, THAPOTE3 mocie obpaboTki
30% H,SO4 pna ynamenmsa meamonessl, 1erko oOHaPYKATH, UTO 3HAYATeNEHAL
9acTh TYMyCa OCTaeTcs B BHNe HerHJPOIM3yeMOro OCTATKA WepHOTo HBeTa.
Tor Xe peayiapTaT modydaeTcs Ipr uprMenenmn BMecto 80% H2SO, conmHoit
KHCAOTH B Konnenrpanmn 41—42% mo Bmapmrerrepy. Unave rosops, Goxee
HIH MeHee 3HAYMTENHHAA YACTH OPTAaIAYECKOro BeMecTBa I0YB Bexer cebs
HoA00HO JHrHEHY PacTATENBHLIX OCTATKOB.

Hccneonannme icocTapa @TOr0 HOTMAPOIE3YeMOTO OCTATKA OGHapyXHEBaer
B3BeCTHOE CofiepKaHHe B HeM a30Ta. ECIN TpomeHT TocTeRHEro yMHOMKHTH,
Ha kooddumuenr 6,25, npEMeHseMbl UpE ompefeleHNMH IPOTEHHOB, H BHI-
gecTh MOAYYEHHYH BEAHYEHY W3 HErEADOIM3YSMOTO OCTATKA, TO NOAYIEM
COflep#<aEE® B TYMyce HETBPOIA3yeMHX $e3a3OTHCTHIX BeIIECTB, KOTOPHIE
BakcMan ofmeamHser Hoyi Ha3BaHHeM «INTHHHA» (HIM «IHTHHEH-TYMYCa»),
TpeAmonaras B cOCTABe HOCHeNHET0 JATHEE H GAM3KHe K HeMY ero mMPOM3BOA-
sne (Waksman, 1929, 1933, 1936; Waksman, Stevens, 1930).

Opnako, HCCTeAYA 3Ty HEFMAPONH3YEMYI0 JacTh TYMyca ¢ MOMOLILIO ane-
TII-0pOMHAHOr0 Meroia (B HEKOTOPHX APYrax), AeTKo yGeaHThes, 4To IAAB-
Has Macca ee COCTOMT M3 TYMEHOBEIX Bemects (Golee MM MeHee H3MeHEHHBIX
neiccremen 80% H,SO4 m mocHeAyoImEM THAPOAN3OM) @ TOMABKO HeGoNbINAS
KoJsi TPUXOARTCSH HA JUTHAH B COGCTBEHHOM CMBICTe BTOTO CIOBA.

IIpaMenenEe aneTEI-GpOMEAHOTO METOXA K HCCACNOBAHHI HECHADOIH3Ye-
Moit JacTa Tymyca 6mto cAemaHo I'pocckorndom (Grosskopf, 1926, 1929);
ompefleleRHe JMTHAHA TPA STOM MeTONe NPOM3BOJNATCA N0 DaGHOCTH Beca:
HETHAPOIH3YEMOTO OCTaTKA A0 M Hocie o6paGoTKE amermi-GPOMEZOM.

W3 gammmx I'pocckomdpa (cM. rabm. 3) BEAHO, 4T0 B CHABHO DasiOKAB-
nreMcA (FyMEQHIEPOBAHHOM) CJOC JCCHOH TOACTHIKH COfepHAHHE JHTHAHA
OKa3plBaeTcsl He3HAYATENLHEIM B CPABHEHHH ¢ TYMHHOBHIME BemIeCTBAMH,
nMenno: 14,2% nporus 41,6% ryMEHOBHIX Bemiects.

JlanEHIX 0 NpAMeHeHHM ANETHI-GPOMANHOTO METOJAa X ONpefeNeHHI0 JHI-
HEHa B FyMyce MEHepalpHHX HO9YB, K COKAXeHAI0, He AMEeTCA.

W3 panumx IlnpEarepa mo onpefeldeHHI0 CONCPKAHAA TYMHHOBHIX Be-
mecTs, KOTOpHe II0KA3HBAIOT OBOTBHO GAE3KOe COBHAJIeHHS ¢ AAHHBIME O CO-
Hep)KAaHEE HeTHAPOTE3YEMHX BEIIECTB, MOKHO 3aK/A0YHTB, 9T0 COREpIKaHme
HEH3MEHEHHOr0 IATHAHA B TYMyce GOIBUTEHCTBA II0UB JIOJKHO OHITL HesHAYH-
TeTBLHEIM.

IIamap (Pichard, 1930, 1931) mpaMemmn auA ONpeAeleHMs THTHEHA B
rymyce BhifedeHde ero B BEAe (pcHON-TMIBHHa, UyTeM ofpaGoTkm demomoM
npm Temmepatype 480° ocTaTKa IOCTe H3BIEYCHHA TYMHHOBOK KECIOTH —
aMMHAKOM B reMmmexmones — HarpesanmeM ¢ 2% HCL Pesymprath, nony-
wennsic [Tamapom, vpabenent 8 radm. 18.

Tabarnga 18

CocTap OpraRUYecKOro BemieCTBA PasAHIHBIX NOYB

Howsa Juraen P’;,:m:ﬂ Tymur CyMMa
% K OPraEHYeCKOMY BemecTBY MOYBH

Toph. « o o v v v v v v v i 16,42 26,98 16,95 60,35
ITonesas mouma:

HeyfoGpeHHas . . . . . . C. 9,50 43,70 24,20 78,40

ynobpemmas . . . .. ... 8,90 37,90 19,40 66,20
CanoBant mowma:

meygobpenmas . - . . . ... 8,11 25,42 41,20 74,73

ymobpeBHAs . . . . . . . . . 8,06 39,40 33,05 78,51

Nanurte Ilamapa B OTHONIEHWH JNrHHHA TAKOrO e IIOPAAKA, KAK W
nadpa, monysennas I'poccrondoM Ana rymEdENUPOBAHHONO CIOA JeCHOM
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TOACTANKE ¥ cuipHO rymmfmuuposanmoro necHoro ropda. Iloaromy, sa oT-
CyTCTBHEM NOKa Goiee TOUHEIX JAHHEIX, MOJKHO ¢ H3BECTHHIM NPEOIMMeHHEM
CYATATH, UTO COjlePHKAHNEe HOMBMEHOHHOTO (T. €. He MePCUIeRIero B Ty M
BelecTBa) JIATHEHA B ryMyce MWHEepaJIBHHX II04B CPABHATENLHO HeGoabiIoe,
mopagka 5—10% or ofmero koxmuectsa rymyca. O XMMETeCKEX cBOicTBAX
TIOYBeHHOT'0 IATHAHA NOKA HEKAKAX JAHHBIX He HMEGTCH.

«lemuyeanroncaviy symyca

3a BEIYETOM TYMHHOBHIX BOM{eCTB, GUTYMOB M JHIMHMHA HA 0TI OCTAIBHBIX
coequHeHui ocTaeTcA OGHIKHOBEHHO BHAYMTENBHO MeHee HOJOBHHH o0miei
maccH rymyca. OcoGeHHO 8TO OTHOCHTCH X YePHO3EMAM, IYroBHM IOYBAM K
XOpOoII0 TyME(MHUIUMPOBAHHEIM Topdam.

Jl0BONBHO 3HAYHTENBHAA YACTH OTHOCAINXCA CIONA COGRUHEERHE MepeXOAHT
B PacTBOp BMeCTe ¢ TYyMHMHOBOH KRHCIOTOR HpE H3RJeJeHNH mociaefHed mierno-
9aMH ¥ OCTAETCA WOCHe OCAK/ICHUA ee MEHepaXbHEIMH KHCITOTAMH B KHCIOM
¢nasrpate. CoctaB arolt gparmae Gun mecaenosan Illpernepom m IMopam,
OfHapyKHPIIMMA 371ech KapGOHOBHIe KHCIOTH, MPOAYKTHl pacmafa Geikos M
nentosaHil. Hemocpencrsennas ofpafoTka HOYBM Da3BefleHHEIMA MEHEPAIb-
HEIMA KHCJOTaME 6e3 HarpeBaBMS M3BAeKaerT B GONBUIMACTBE CIydaeB OYeHL
HeGoiIbIm0e KOIZYEeCTBO OPraHMIeCKAX BeMECTB; TOOTOMY MOMKHO IIpe;mola-
TaTh, 9T0 Iepexof Goiee 3HAYMTCALHEIX KOAMIECTB PACTBOPAMBIX B KHCIOH
cpeae coepmneneil B PUIABTPAT HOCTE OCAKACHUA TYMHHOBOX KHCTOTHI CBASAH
¢ BIMAHHEM I[eNI0YH, Napyinaomeli cBA3b STAX COeMHeHNH Me:KAy cololi nau
€ OCTANLHOK WACTBIO TyMyca, HAIpHMeEp, ¢ TYMAHOBRIME KHCTOTaMH.

K cxommomy pesayibTaTy MPHBOAMT HPEMeHEHHe KHCIOr0 THAPOIHSA pPas-
BeJeHHHMH MEHEDAIBHHIMH KECIOTAME TpE HarpesaEmm (Hampmmep, 2%
HCl); B rmapommsare B 2TOM cilyJae OOHApYKHBAIOTCA pefyXEpYyONEe ca-
Xapa BMCCTC ¢ AOBONBHO 3HAUMTENLHBIM KOJMYECTBOM AMHHOKHCIOT.

Tak Kax mofBieHAe pefyNHPYMOIIAX caXxapoB UPH THAPOTM3e pa3BeleH-
HHMHA MHEHEPAJIBHNMA KACIOTAMA XapaKkTepHO AAA TPYNNH TeMEIeITioles,
T0 Ha OCHOBAaHMM OTOTO TMPHEXOJAT K 3aKIIOYGHAI0 0 HANMYAH HOCIEHAX B Ty-
Myce. IT0 3aKIIOYeHHe NOATBOPKAACTCS TakKe BEeNeHHeM $ypdypona Ipm
xausggenud ¢ 12% HCI, mo Toxnency, uro cuATaeT™CA NPH3HAKOM IPHCYTCTBHA
HeHT a OfiHOBD HOe BhIlelleHHe UpU ATOM YIVIEKACIOTH IPHEBENO
K BHBORY O HaJIWYHK B TYMyCe MPOMSBORHEIX YPOHOBRIX KHCIOT, T. e. IEKTHHA
I reMumesTone3-noxrypornuos (Shorey, Martin, 1930).

OnHOCHTeNbHO TPOUCXOKNEHAS TeMHNEIII0Nes B IyMyce DPefTOIaracTes,
9T0 YacTh MX NPHEHAJIEHKMT DACTATEILHEM OCTATKAM, a JaCTh BOSHAKAaeT B
nporecce MEKpoGHOro cumresa. He HCKIOYeHa, OiIaKO, BO3MOMKHOCTh, UTO
4TeMHICIUIIONe3BI» TYMyca SBIAIOTCA TOABKO 9acThio cHenAdAYecKod TPYIIE!
A30TCOACPHAIMX COCUHEHHH, BOHAKAIOIMX IIyTeM KOHAEHCANUK IPOAYK-
TOB pachafa mONHcaxapHAoB ¥ GelKoB, 0 wem GyneT CKasaHO HEIKe.

TlepBrie yxasaHuA Ha HATHIHEe HOMHCAXaPHAOB B OPraHMYECKOM BeIECTBe
nous m TopdoB OTHOCATCH K IEHTO3aHaM, onpefeleRre KOTOPHIX IIPORSBOAM-
Jocs 1o Buaenenmio gypdypona npe xensuermn ¢ 12% HCl (Chalmot, 1894;
Feilitzen, Tollens, 1898). Coxpepkanme HeHTO3aHOB, OLpE/CICHHOP ITAM Me-
TOAOM, OK&3aJI0Ch HOBOJALHO BHAYMTENLHEIM, XOTA H CHNBHO KoneGromumMmca
B pasmuyHbix moysax. Tax, mo Illopr m Jlatrpony (Shorey, Lathrop, 1910,
1941), conepranme yraepofia NeHTO3AHOB B MCCJIEJOBAHHKIX MME TIOYBAX CO-
crapasano or 4,3 mo 28,5% or o6mero yrmeposa; AaHHEE ADYFEX aBTOPOB
(Balks, 1925; Fraps, 1922; Michelet, Sebelien, 1906; Waksman, Reuszer,
1932) xesmar B TombKo ¥To yKasamubix npepenax. ®pame (Fraps, 1922) ma-
men AO0BOAbHO GONEIIOE IOCTOAHCTBO COOTHOMIEHAR MEXKY COAepKaHAeM
TMeRTO3aHOB M TIPOTEHHOB, KOTopoe Gbuto B cpenHem pasHo 0,75 : 1. Ilo Baakey
(Balks, 1925), wacTh mMenT03aHOB WpeACTaBICHA METHINEHTO3aHAMH, COXEDP-
7KaH#e KOTOPHIX He MEHsUIOCh IPH BHECEHHMM HaBOSa, B OTIHIMe OT TeHTO3a-
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11183. Hanugme MermnitentosanoB orMeweHo rawxe B. I'. IyGosmm (IlyGos,

C oTKphITHEM B cOCTaBe TyMyCa YPOHOBHX KHCIOT (HIE HX NOJTHMEPOB),
xoTopoe bruno cenano Ilopn m Mapranom (Shorey, Martin, 1930), mpemune
HaHEBE 0 ROMAYECTBEe MeHTO3aHOB, OCHOBAHHEE HA ONIpeAeneHnH Ppypdypoda,
HY’KJ810TCA B KOpenHoM mepecMorpe. Jleao B TOM, 9TO YPOHOBHE KHCIOTHI
npu fgeiictsmE 12% consmoit KECIOTH NOABepraioTC AeKApGOKCHIMPOBAHUIO
< soipenenyeM COp u ofpasobaHHeM IeHTO3, KOTOPHC B AAJbHefIIeM TAKMKe
BRIZEAANT PypPypo.

Bripenenne CO; mpodcXogBT B TEOPCTHYECKAX KOJMYECTBAX H CIYIKAT
AN onpefieNcHAA YPOHOBHIX KHCJAOT; Bhifenenue Qypypora, Bscaepcrsme
HeBLICHEHHEIX eINe MPHINH, TPOUCXOAUT B MCHBIIEM IPOTHB TEOPETHICCKOTO
xomnaectse (49—57,5%), 1o NPE 3HATMTENHFHOM CONEPHAHHM YPOHOBHIX
KHECJIOT OTO KOJHIECTBO MOMKET NMONHOCTHIO MOKPHBATH (ypdypon HeHTOBAHOB
NP YKA3AHHOM BhHUE COHEPAHHHM ITOC/ACKHMX.

Ilo oupegenenmam Iopm m MaprmHa, copepkanme YPOHOBMX KHCIOT,
BLIpUKEHHOe B NPUNEHTAX HX yriepofia X ofieMy YIJIepOAy, COCTaBIAIO
or 12,8 o 28,4% B MumepamsHsIx mousax m or 5/15 mo 9,26% B ropdax.
Amnajoruynsie peayasraTsl GEIE MomydeHH Baxcmamom m Peficuepou (Waks-
man, Reuszer, 1932), xoropsie Hamum Gosiee BHICOKHII IPONEHT YPOHOBHIX
XHcn0T B HeynoOpennsix mousax (20—31,7%) no cpasiennio ¢ yaoOpeREKMY
(12,9—49,2%). HanGoxee BhICOKUE MPOLEHT ypOHOBBIX KHCJIOT GhuT 06HApy-
MeH B TopH3oHTe B nopsonuctolf mousw mom decom (32,4%).

Takoro sxe mopaaka panubie GbiiE moxydenn H is mous CCCP (Twopas,
1935), mprYeM 0Ka3anOCH, YTO B UCPMO3EMAX CONECPHKAHME YPOHOBEIX KACIOT
HIKe, Y¢M B TION30JACTHIX M0YBAX, 8 B NOCACANEX OHO yBEIHTHBAETCH OT
‘BEpXHHX FOPHIOHTOB K HAXOBHATBHOMY .

B uocneanee BpeMs, opuaxo. JI. H. Amexcanpposnoit (1935, 1936 6, B) 6510
BLISICHEHO, 9TO ONpejeicliMie YPONMOBHIX KHUCIOT B MMHCPaAbHHX IIOYBAX
(B WepHO3eMe) AaeT HeTouHhle, CHJIBHO NOBHINEHALIS, peaynbraTi! Grarogapsa
BHIJ(C/ICITA YIVeKACIOTH! 38 CYOT OKHCJICGHAS YIEBOAOB B OPUCYTCTBHH I'HA-
paTa OKMcH sxexe3a. IIpomssefeHHble B Raweil J1aGOPATOPHA ONBITH TO STOMY
BONpPOCY HOATBEPARAN BLIBOA AJIeKCAHAPOBOi; TOITOMY TOAYIeHHElE JO CHX
Iop AaHHBEIE O COAEpMKAHHM YPOHOBHIX KACIOT B MEHEDANBHHIX HOYBaxX (0CO-
GeHBO ¢ GonsmmM cofiepKaHECY OKHCH jKeleaa) TpeGyloT mepecMoTpa, paBHO
KaK A OCHOBaHHBIe HA STHX ONpPENeNeRUAX BHIBOAH O COCTABe IEeMHIIEILIIVE3
rymyca.

Hapsany ¢ 1poH3BOJAHKIME YPOHOBHIX KHMCIOT M, MOKeT OHTh, IeHTO3aHOB
Golee WA MeHee ABAYMTCIBHASA UACTH TeMHIEIIONE3 TyMyca IpefcTaBieHa
TEeXC03aHAMM, IPOMCXOMKACHHE KOTOPHIX OTIACTH MOKeT OwrTbh 00f3amo Ha-
KomeRuio Gosee YCTOMTMBEIX TERCO3aHOB PACTHTEABHOTO IPOHCXOMKICHHSL,
a raaBHBIM 00pa3oM, TO-BHFEMOMY, CHHTETHYECKOH AeATeIBHOCTH MHKDOOPra-
nasmoB. Ipupona rexcosanos B rymyce usyvena mano. Peunarnen u Tomresc
(Feilitzen, Tollens, 1898) npm ragponmae cparnosoro Topda 1% HzSO4 06-
HAapY’KHJHI B DacTBOpe MamHO3Y, TAJaKTO8y MW HAEBYJe3y, 4TO COOTBETCTBYOT
HaJAuTAD B Topdle MAHEAHA, rajaxrana M Jesyiaama. Vsommpomamume rekcos
H3 TyMyca MHHepaAbHHX 0B He Hpomasoxmiaocs. Ilo mamHEM TwopEHa H
HKomonomoii (1934), ocHoBaHHEIM Ha oIpemeleHHHE OOmEro KOJEIECTBA PeXy-
HEPYONEX CAXapoB B THAPOIH3aTe, ompeneaeRum ¢yppypona m CO; mpE
xansaenuu ¢ 12% HCl, Gonpmas 9acTs pefymEPYIOHIHX caXapoB B THAPOTHE-
3are 1,0 H. COpHOIl KMCTOTOM TPEICTABIEHA TEKCOBAMHE M OTYACTH, BEPOATHO,
TeHTO3aMH, TONYJAIOIMMNCSA NPA TEAPOIN3e MoamypoHumor (raba. 19).

Opsnako 9TH JaEEBle, BBUAY YKA3aHHOH BHUNeE HeTOYHOCTH ONpefeoHHN
YPOHOBHIX KHCJIOT, & TaKiKe M 0OILero KOXMY6CTBA TeMHNENTIONes, BBHAY
HEeKOTOPOro OKHCI@HNA CaxapoB IPH THADOIH3E, MOMKHO PAcCMATPHBATH TONBKO
Kak NpuOAE3ATeqbHEIE,

1 U3 HeonyGIHROBANHLIX MATOPHANOB ABTOpA.
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Ta6arma 19
CopepsanEe peAyIEpYIOIUX BeniecTs B NOYBAX

00mee colwu:’ T
TUnpONHIATe W3 YPOHO-
Mousa B ';:cn;
% & dou r,’,‘.,:v, nouBe (% K nowse r,’:,'fq
Momsoamerag . + o . o . v o . . | 0,77 15,9 0,23 0,54 1,2
Yeprosem ofwxmopeEEmE . . . . .| 1,08 10,4 0,35 0,73 7,05

Bonpoc o npapose remmimesniiones rymyca H o (popMe CBASH HX MEMAY
coboif, ¢ APyrEMA TPYUIaMH COEMHEHHI NOYBEHHOrO ryMyca B ¢ MEHOpPaib-
HOf 9acThI0 TWOYBH UOKA eme He mayueH. K xapakrepHcTHKe HX CBoOfcTB
MOKHO OTMOTHTH clefyiomee. TeMAmenmoNess Tymyca, KpoMe yKasammoit
BHINE CHOCODHOCTH K THAPONHSY Da3BefeHHBLIMH MHHePaAbHWIMH KHCIOTAMB
PR HaNPeBaHEH, 00HAPYKHBAIT CIOCOOHOCTH JACTHIHO UEPEXONHTh B pac-
TBOpP IPH KHNAYCHWH HX ¢ BOROM, IIpHm 0GpaGOTKe Pa3BeeHHBIMYU KHCIOTAMA
HA XOZORY H B Gozee 3HAYATENHHOM KOAAYOCTBE — PH AEHCTBHE CcaabBIX
menaodel.

IlpaMerRAn MOTOREKY, NpeATOMeHHYIO ODPIMXOM IIA BHAEUEHHA NeKTH-
HOBHIX BemtectB, CragEmkos (1932a) moxyamn pesymsraTel mas carHOBOro

Topda Somora «DIeKTpoNepesadar, KoTopke IpeAcTaBIeHH B Taba. 20.
Ta6awna 20
Coney , % K Becy Topda

Som | Somuenape| owmae | Ol | S | Orie wes
ro:o.:.,u | remneparype | P 55° | ponanon Gae| BomoR OKCTPAKTOB

0,5 0,69 0,77 6,02 4 14,89

1,0 - 1, 6,50 4,70 12,70

1,5 — - 5,95 ,16 13,11

Bee oxcTpaxTH, IOCTe BHIAPHBAHHA ¥ BHICYIIEBAHHSA, IPCACTABIANE
coboit xpynkde 6necTAmme BemecTBa depHoro NBeTa. Bce o8M BoccTaHABIH-
BadM (heIEAroBY JKHAKOCTH, & TOCAeAHME ABA IKCTPAKTA JABANH IOJNOMKH-
TeBHYI0 peakmuio 4) Ha caxap ¢ o-HadromoM M cepHON Kuciorol EH 2) Ha
axbAeTHA-caXxapHble (ypOHOBBIE) KACAOTH ¢ HadTOpesopmuEOM H coNAHOK
kucnoroit, KpoMe TOro, sKCTPaKTH cofiepiKaam AyOHIbHBe BeIIeCTBA, W3BIO-
KaBIIAECA KOKAHHBM HopomkoM. O CofepKaHHE a80Ta B GKCTPAKTAX RAHHEIX
He IPHBOAHTCA.

Tak KaK TIeKTHHOBBIE BemlecTBA He BOCCTAHABIMBAIT HIA NOYTH HE BOC-
craHaBxuBaior gexunrosy xugkocrs (Ehrlich, 1932), ro momygemmsie Crag-
HEKOBHM OKCTPAKTHL CJIeAyeT CIATATH CKOpe® IPORYKTAMH THADPOIH3A TeMA-
NeTIONes MOXHCAXAPHAOB M NONHYPOHWAOB ¢ HPAMECHH) TyMHHOBEIX KHCJIOT,
KOTOPHe UacTHYHO IENTHSHPYIOTCA M IEPexOofAT B PAcTBOp IPH KANAYIEHHR
¢ Bopoil,

IIpn npEMeHeHHM METORHKH, TPeATOKeHHOH JpauxoM NIA H3BIEYeHHA
NEKTUHOBbIX BCIECTB H3 DACTHTENBHBIX OGBEKTOB, K MHHeDANBHHM HOYBAM
BCTpeualOTCA 09eHb GoMBINHe 3aTPyXHeHHA mpH ¢misTpanme Graropaps mmc-
DeprUpOBaHHEI0 IIMHECTON ¢ppaxmum. Vmemomueca B AnTepaType NAHHHE HO
ODpefieeHAI0 PACTBOPHMEX BOHIECTB TIPH HeMPOXOIKHTENHLHOM HACPeBANHE
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Ha BofgAHoM GaHe (1 wac) yKasnBalOT Ha He3HAUATeNbHOE MX COREPIKAHHE
(3—4% or ofwero copep:xaHHA ryMyca); B HOIYYeHHEOM 3IKCTPAKTe HHOTAR
«O6HapyKHBaeTCA HaIW4Me PefyNUPYOIIAX CaXapoB M HEKOTOPOE KOJHIECTBO
230TUCTHX COGJAHEHHIL.

Ilo ommiraM, mpomaBefieHHEIM B Hameii naGoparopun (Harkunoit), sEaum-
TeNbHOE yBeINYeHHe PaCTBOPHMOCTH M NOABIeHHe B @KCTPaKTe caxapa HaGmwo-
JIaeTcA TOCKe JeKaNbIEHUPOBAHES CIa0HIMA MEHEPAIHHBIMA KHCIOTAMH, ITO
obbscHAeTCA, HO-BAAAMOMY, C OAHOH CTOPOHHI, NeNTH3aMHed ryMEHOBOH KHC-
JOTH, 8 ¢ Apyrodf — ABIGHHAMHK THAPOANSA TeMMNeANI0Ne3 H A830THCTHIX
coeAUHeRN O BIAANKEM BOAB mpH KHcHoi peaknuu (tabr 21).

Tabnmma 21
K H3 NOYBHI OP 0
TocIeN0BaTENLHOCTD c N Caxap C, %K N, % K
06patorKy obmexy C obmemy N
% X mouse
t‘%pmaa Bosa 4 pasa . . . .| 0,27 0,014 Her 4,6 3,3
05m HsS0g .. .. ... .| 0274 0,017 Caremnt 4,6 3,9
0,5 1. HaSO4 B npommsra . .| 0,337 0,029 » 5,7 6,7
Copavas vona 8 paa . . , . .| 0,665 0,062 0,39 11,2 14,4

Ilpu o6paGotrke wuOuYBEI pa3sefleHHEIMM MUHEPAJBHHIMU KHCIOTAMH HA
X0/lofly B GONBIIMHCTBE CAy9aeB KOAMIECTBO PACTBOPOHHHIX OpraHHYecKHR
BeIIecTB 09eHb HesHauATenbHo (1a6x 21). OxHaKo B HEKOTOPLIX MOASOIMCTRIX
mOouBaX, KaK M3 TOpH3oHTA Aj, Tak H 0cO0eHHO H3 CYMyC-H/IIOBHaJLEOTO
TOpH30HTA, Pa3BefleHHBe MHEHEDPAIbHBIE KHCIOTH IIePeBOAAT B PAacTBOP AO-
BOIBHO SHAYATENHLHOE KOAHIECTBO TYMYCa, OOBIKHOBEHHO BMeCTe C 3aMETHBIME
wiE GoJplIMMU KONMYeCTBAMHM ANIOMUHHA M OTYAacTH >Kelesa. Ilomywemmme
PacTBOpE 0GHADPYKHBAIOT 0UeHD HOGONBINO® KOAMIECTBO PefyNHPYMONAX Ca-
XapoB H WOBHINIEHHEYI0 IIPOTHB YriIeBOJOB CTEHCHb OKHCIEHHOCTH, KOTOpas
yKashHBaeT Ha INpPHCYTCTBHe ypoHoBHX KucnoT. HemocpeicTreHHOe ompef
HHe HOCAeAHEX B FyMyC-WWIIOBHATBHHX TOPH30HTAX M3 Iofjsoma Hapeamnm u
H3 TYHAPOBO#M CHaGomOA3OMHCTON IOYBH, OAHAKO, IOKASAN0, 9YTO YPOHOBHE
KHCIOTH COCTABINAIOT TombKo 16—25% (mo yriaepoxy) oT ofmero Kommiectsa
pacreopamurx B 1,0 5. H,SO4 opranmyecknx coejmHeHHH, 9To AajeK0 He LO-
KPHBAeT BeIHIMHY TOBHIICHHON OKHCIEHHOCTH '.

IIpu ocTopoHOK HeHTpanMsanuM KHCAOH BHTAKKE IPOMCXOAAT IOYTH
HoNHOe OCa/KeHHe QJIOMHHHA U yPOHOBEIX KHCIOT BMECTe ¢ OCTAIBHOH Mac-
Coil OPraHHYECKMX BeI{eCTB, a IPH AadbHeilmeM ¢1aGoM MOAIEN0OYeHHE CHOBA
uafmofaercs moxHOe DPACcTBOPEHHE. JT0 ABIEHMS, OTMOUCHHOE TAKMKe AR
KuCa0r0 PEABTPaTA WOCAE OCANCHAS 0BOJ KHCIOTH Ha HEKOTOPHX
nopsonacThx mous (Kommn, 4931; Waksman, 1926), odeEr HamommHaer
CBOMCTBA ANOKPeHOBOI KHCIOTH, onmcaHHEKe BepmeamycoM. A BHICOKag cre-
IeHp OKECHEHHOCTH OPraHMYecKHX BeMIeCTB B KHCHOH BHITAMKK® H BCEro ry-
Myca B OPTWITEHHOBHIX IOPM30HTAX HAXOAHTCA B NPHGIM3HTONLHOM COOTBET-
CTBHE ¢ PMOHpPHIecKoil (opMyoli amoxpeHoBoi KHCIOTH mo Myaspepy. dta
QaxTH TpecTaBIANT GoNBIION MHTEpEC, HO TPCOYIOT elfe AaabHeliurero Gosmee
TIMATEABHOr0 H3yYeHMs.

Kcam pexarsmuaMpoBaHAYI0 TOYBY TOABEPrEYTh 06paGoTke cirabrM pac-
TBOPOM MIETOYH, TO B PACTBOP, KAK H3BECTHO, IEPEXOAAT TYMHUHOBAA M TMMa-

! Onpenenenne ORE! p 0 HAmeMy METOAY OXHOBpe-
MCHHNOTO Omp HAA yraepoaa oo CO; w TH THTP Xp i cmecu
mocie onpenenends Onucande Merofa Kamo B IV riase.
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ToMenaHoBaft Kmcmorhl. Ifocme ocasxpeRmsa DociefHmX HpH mpHGapIeRHR
colstHolt HAM CepHON KHCIOTLI A0 CHIBHOKMCION peaknma B PuianTpaTe o6Ha-
PYKHBAIOTCA B SHAUHTENLHOM KOJMYeCTBe peAYLEDPYIOINME caxapa, KOAHIe-
CTBO KOTODHIX yBeIHuMBaeTCA NOCHe KMNAYCHHA (HILTDATA, & OCTATOK IMOUBKL
nocie MMENOTHON BLITAMKH TIOKA3LIBACT COOTBETCTBEHI0 3HAUNTENBHOE YMEHb-
mMeHne TeMuIeNNoNes. B MeHpIIell Mepe To e ABleHHe HaGiuojaeTca M RIL
reMMILeIITIONC3 PACTHTEIBHAIX OCTATKOB.

D710 MOKHO BHAETH H3 JAHHKIX, monydeHHEX A, V. HarkmHo# n namn quss
90pPHO3CMOB, TI0/30J1a H CTENHONA pacTHTexbHocTH ' (Tabm 22).

Ta6numua 22
Copepsianae reMMIEITAVIC3 B HABAX NOYBAX H PACTHTEILHOCTH

06mnice’ P % x
TCMUBETIONES OPFARHYCCKOMY ReEUleCTBY
Mexoauult Marepuan B KHCOM o
% Kk McxXOmHO-| % K pacTsope Ha | 8 guawrpare | B oCTaTKe OF
ey ryMNyoy XOJONY MPH | OT TYyMKHOBOM| [tenOaHOR
poBaHWE
Iopsomacra mnousa, ro- .
pAsosT A . . . . . L, 16,0 6,3 6,9 2,0
Ueproaem 06HKHOBEHHRKIE 1,08 10,2 — 7,4 4,1
To :xe, npyroi paspes 0,85 8,4 — 7,3 1,4
Crennas pacTATENBHOCTS 20,62 — 3,8* 5,2 10,4
* Mepiedero ropaveit Bostolt, HOTOM npu

W3 9THX AAaHHBIX MOKHO CAeNaTs BHIBOK, IT0 TeMHNENIINE3HN IyMyca
HeCPaBHCHHO Jerde IePeXONAT B LYEJOTHON pacTsop Ipm obpaborke 04 H.
NaOH, gem TeMuHemI0ONe3s Ha PaCcTHTENBHRIX OCTATKOB, TA@ AN HX H3BIE-
weHEs npuMeHserca o0HTHO MHOToKpaTHOe Hacramanme ¢ 4% NaOH (Horn,
1930; O’Dwyer, 1923, 1926, 1928). Ilpm ocasKueHuRm IyMEHOBOI KHCIOTH H3
UerOUHBIX BHTKEK B3 WOYB FeMAROIIONe3s! IOUTH He OCARKAIOTCH, HpirdeM
NOBOILHO 3HAYHTENBHAS YACTH TEMENEJNIONe3 MCTBITEIBAET TAAPOAAS A0 TpO-
CTHIX CaXapoB.

Ilo Mapryccory (Marcusson, 1925, 1926) n Crapumkosy (1932a, §), ama-
uyHTeNBHAA 9aCTh BCLIECTB KMcjoro (PAIBTPaTa MOCTE OCAMEHAA IyMHEHOBOM
KHCTOTH M3 NIEMOUHHIX BHTSKEK OOHADY/KHBAET DPACTBOPHMOCTE B CIEpTE.
Mapkyccon CyHTaeT 9ToT CHHPTOBON BKCTPAKT 3a (TYMANeBYIO» KHCIOTY 2,
KOTOpasA MOKA3HIBAET DPEAKNWI0 HA IIOKYPOHOBYH KHCIOTY H ABIAETCHA, U0
€r0 MHGHHIO, COCTABHOM YACTHI0 OKCHNE/IIONe3Hl.

Ilo mpenmonoskenuio CraganKoBa, 9ra (pakmus, BO3MOKHO, TPEACTABIAET
OHEY H3 NpPOMEKYTOUNHX CTAXAi MeMIy INrHAHOM U TYMHHOBEIMA KHCTOT&-
MH H, MOXKeT GHITH, COJEp/KHT MPORYKTH KOHJEHCAIWH AMHHOKMCIOT ¢ Caxa-
paMu — ToKe, KaK OfHY M3 crajmii ofpa3oBalEf ABOTHCTHX TYMHEHOBBIX Be-
mecTn To rumorese Maitapa.

Hpr ofcymueHnH B3TIAXOB 0 INPOMCXOMACHEW aBOTCORep/KAMAX TY-
MAHOBBIX KMCAOT MEl BHAENM, 9T0 BechbMa BEPOSTHOH ABAAETCA pPearmuA

! Illenounas ReITMKKA B 9THX omnTax mpomasogmiaack 0,4 m. NaOH npm KomHaTHON
TeMnepaType; BHTMNKA 0YHMANAChL OT X 9acTHI BhICa 3
ALIM HATDAEM B QHALTP 9epea i tareas HefiGayapa.

2 Haspanme ¢ryMazepas Kuciota» 6su10 BpefieHo Bperom m IlonmoM, BerensBmmMu
ee B pHAe pacreopEMoll Ca-conn mpn marpesaHEHn TOppa ¢ MIDECTKOBEIM MOJOKOM ITPH
t
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BNHCOeMHEHHA AMEHOKHCIOT K FYMHHOBOM KMCIOTE TI0O MOCTY KAapGOHHIBHELX,
THOPOKCEABHEIX M KapGOKCMABHEIX Tpymn mocaeffeir. Teopermueckm Taxas
e PeaKNmUA MOMKET HMeThb MCCTO H C TIeMHUIeIIONe3aMd, OpHIeM, MOMKeT
GaiTh, Golee BEPOATHO, 9TO B ITY PeAKNHUIO ¢ aMEHHOKHECToTaMK (U Golee CIOK-
HEIMH, TIepBHYHEIMH IpPOXYKTaMM pacnajga GeaKoB) BCTYmAaloT He TreMANeN-
M0Ne3!, a 9aCcTHIHO MIM HOXHO TMAPONU3OBAHHEE (NIOX BINAHHEM 3H3UM)
OPOAYKTHI MX pacmaja, T. e. caxapa H yPOHOBHIE KHCIOTHI, HMEION[Ee CBOGON-
Hble aubjerufHble M KapGoKCHAbAble IPynnH. Bo3MOXHOCTH TaKHX peaKIuii
KOHJEHCAIME CAXapos M OKCHCOeWHEHHH ¢ aMHHOKHCIOTAMH BHITEKaeT H3
paGor Moaitapa (Maillard, 1912, 1913a, 6, 1916, 1917) = Craguurosa (1910).
C aroit TOYKM 3peHMs, TPYNNY (TEMMIEIIONE3» TYMyca MOMKHO pacCMaTpH-
BaTh, MO KpaiiHell Mepe OTYACTH, KaK MadaibHble NPOAYKTH KOHREHCAIUE
YITeBOKOB M aMMHOKHCIOT, KOTOphle IpH JANBHEHNIAX JTpeBpAN(eAUAX (OyTeM
OKHCJIEHHA M 3aMBIKAHMA LHUKIOB) MOTYT OPHBeCTH K A30TCOAEPKAIIAM IyMH-
HOBHIM KHCJOTaM, coriacHo ramorese Maiiapa, ‘moanepxusaemoit u Cragan-
xosum (1932a). Haxonscs, OfHAKO, B HAUANBHHX CTAAHAX KOHAeHCAIAH, DTH
npoayKTH Golee pacTBOPEMH (B KHCJIOTAaX) B MOTYT JXerde MOXBEPraThCsT
THAPOAUSY M PA3NOKEHMI0 MAKPOOPraHAIMAMH,

B HOC TIPGATIO He, KOHEYHO, HYRNAETCA B OKCHEPAMEHTAIb-
HOMi TIpoBEpKe; OHO, HOHATHO, HO MCKIIOYaeT BO3MOMKHOCTH LPHCYTCTBHA B
ryMyce reMANENINIe3 B COGCTBEHEOM CMBICT@ OTOTO CHO0BA, 0COGeHHO NPH
RAJAIAE HePA3N0RABIIUXCA PACTATENBLHEIX OCTATKOB.

Leanrtonesa

IIpuMeHsizs mocne rEpponmsa remumenmones ofpaGotxky 80% HaSOs
(Waksman a. Stevens, 1930) mam peaxrmeom Ilseimepa (Pichard, 1930,
1931), mOkHO ofHapy:XHTH IPHCYTCTBHE B TyMycCe HEKOTOPOTO KOJHTECTBA
DeTIoNesbl.

Ilo cpaBRCHMIO ¢ reMENENLTIONe3aMHE COfepKaHUe NEJIONe3H He TOMBKO
B MuHePANBHHX [0YBaX, HO 7Aake W B Topdax, 8HAUMTEJBHO MeHpmIe, ITO
00BACHACTCA CHOCOGHOCTHIO IEANI0Ne3El PACTHTEIBHEIX OCTATKOB K PasioiKe-
HHIO, KaK B a0pOGHHX, TaK X B aHAPOOHHX YCNOBUAX; CHHTE3 ’Ke HacTOMImei
1[eJI10Ie3b! MAKPOOAMHE 0TCYTCTBYOT.

OnpepcieHue memrione3st B Topdax obHapyxABaeT OOHKHOBEHHO yMEHb-
IMeHAe CofiepKaHUA ee ¢ rayGHuoii. OgHaKo 9To He ABIAETCA OOUIEM IPABHE-
J0M, TAK Kak, o gaEHEM CragHmKoBa, BO3MOKHEI clyYam Gollee 3HAYHTONB-
ROTO COMepPKAHMs WE/UIIJC3BI B HIDKHHX CI0oAX TOpda IO CpaBHEHHIO CO
cpenunmn. IIpEMepHoe copepkaHue HeNTioNessl B PA3NAIHHX Topdax BUAHO
H3 CTAOAYIONIUX TAHHBIX:

Aemoput 20—100 c4s 100—200 cu

Qecitmrrien a1 TosneHc
(Feilitzen a. Tollens,
1898)

) e e e e . 15,2% 6,87%
CragHrKoB 0,5 w 1w 1,5 » 2m
(Craguuxos, 1932a) . . . 9,90% 5,619% 4,80% 7,41%

Copep:kaHEEe NeLLTIONE3H B TO0YBAX BHPAXKAETCA BCAHYAHAME, OOHITHO
aHauMTenbHO MeEbmmMm 10% or ofmero KommiecTsa rymyca. 3aMeTHEIe
wonmdecTsa (oxoro 10%) memmonesrt HAGTIOAAIOTCA TONBKO B HEPA3MOMHB-
me¥icA MIM TOMYPA3IOKHEBINEHCS ECHON TONCTUAKE H B CAMHX BEPXHHX
(mepHOBBIX) ropM3ONTax TOYB, Ilé MHOr0 NOXYPABIOKHBINAXCA PACTATENb-
HEIX OCTATKOB.

B ManepaJsEEX TOpPA3OHTAX CONEp:KaHHe Me/IIIO8H B ryMyce BHIpaKaeT-
cst qudpama or 1 o 6—7%. Ilo nanrmm H. II. Pemesosa (1933), meanionesa
B GOJBIUAHCTBE NOYB OTCYTCTBYeT, 4TO, ONHAKO, HAXOMHTCA B IPOTHBOPCYHH
¢ pannbivn Bakcvama (Waksman, 1936; Waksman, Hutchings, 1935a),
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HOCMOTPA HA OJHHAKOBYIO MeTOAUKY. OTHOCHTENLHO CONEPMAKAHHS B TyMYCe
XHTHHA — Q30THCTOr0 QHANOrA WMEJLIIONe3H, NAHHBIX MOYTH He HMeeTCA WNH
oun nporusopeuusn (Hoveler, 1892; Miiller, 1887). Ilommrrka IIuyka ompe-
JAeNATH ero COfepsxaHMe B UepHO3eMe IO IVIIOKO3AMHEEY JaJa OTPHNATEILHHE
peayapratnt (IlMyxk, 1924).

AsoTucras uacrv 2ymyca 6 yeaom («npoTeunviy 2ymyca)

Kax moxassBaloT MHOTOYHCICHEBE HAGIOXEHHAA, Ha JOMI0 MHHEDAIBHMX
COeJHHEenMit, T. ¢. aMMHaKa M HHTPATOB, OGHIKHOBeHEHO NPHXORHTCA HHITOMK-
Has fons ofmero asora B MOYBe; CIENOBATENHHO, OCHOBHOM 3aIlac CBA3AHHOTQ
asora B 1109Be HaXOJETCA B {opMe OPraHAIECKHX COefMHeHHE rymyca. O6mee
Ccofiep/KaEAe a30Ta B TyMyce B CpefiHeM paBHO oKoido 5% ¢ HexoropmME
OTKIOHGHAAMH B Ty H APYryl CTOPOHY, B 3aBHCHMOCTH OT THIA TIOYBH H OT
KyJBTYPHOTO €e COCTOSIHHA; B OAHONL M TOM )Ke TIOYBe COJCP’KaHHe a30Ta He-
CKOIBKO KONEOIeTCH N0 OTREALHRM FOPH30ETAM.

CpaBHHETeNBHO He3HAYHTENBHAA UACTh OPTAHATIECKOTO a30Ta OGHADY/KHBAET
PacTBOPHMOCTH B BOJE, UPHYEeM BeJMIHHA 3TOH PACTBOPHMOCTH 3aBHCHT He
CTONBKO OT XHMHYECKOH IIPMDOJH A830THCTHX COeAHHEHHH TyMyca, CKONBKO
0T cocTaBa OGMEHHEIX KATHOHOB, BIMAIIIAX HA CTeNeHb JHCIEPCHOCTA IyMyca
B mesoM. HamGonpimas pacTeopEMOocTs HaGMIOAAETCA Y COTOHNOB, T. €. y HOYB,
copiepyKan{ux oGMeHHEIA HATPH, HAMMEHBINAA — Yy YEePHO3eMOB, HACKMIGHHEIX
TIAaBHEIM 00PA30M KATBOHEM; KUCIAEe INOTBH, XAPAKTOPH3YIOIHecs HATETHEM
00MEHHOTO BOJOPOAA, 3AHAMAIOT IPOMEKYTOTHOE MIOJIOMKEHHe,

TowHO TaK e O4eHs HeaHATHTEAHbHAs acTh A30THCTHIX COeNHHCHHE me-
PeXOfHT B PacTBOp IpH 006paloTHEe WOYBHI PAacTBOPAMR HeHTpajbERIX codelt
1 pasBefileHHBIMR KucaoTaMu Ha xonofy (Twopaa u KomoHosa, 1935). Bee a10
VKagHBaeT Ha To, UTO A30T TyMyc& HAXONHTCA B (PopMe CIOKHHIX HepACTBO-
PHMEX coefHEeHmH, Gosee mAM MeHee IPOTHO CBABAHHEIX CO Beeil Maccol
rymyca H OGHApY)KMBAIIIEX BMeECTe CO BCeM TYMYCOM CHOCOGHOCTH K Iepe-
XOAy B KOATOHJANRHO-DACTBOPHMO® COCTOAHHe TpH HANHIHE OOMERHOTO
HaTpHA.

ollee 3aMETHOE paspymieHEe 9TOH CBASH HAGMOKaeTcsA IpR THAPOIHESe
NOYBH Pa3BefieEHEIME KHCIOTAME WpPH HaTpeBaHmd, Hampmuep, ¢ 2% HCl wm
5% H,SO4 ana rumpoamsa IPYNNE TeMANELIIONE3, TaK KaK OPH 5T0M Habio-
RaeTcs Tepexoy WOBOALHO 3HAYUTENLHOM YaCTH Aa30Ta TYMyca B PAacTBop —
ot 30 go 50% or obmiero Kommuecrra azora (Komonosa, 1934; Tiopun, Kono-
nosa u Hosocemosa, 1934; Topur u KomoHoBa, 1934; Waksman, Stevens,
1930). Eme Gomee aEaumTeJbHOE KOJNMTIOCTBO a30Ta H3BIEKAaeTcsA HPA AecT-
BUE IIEJOYHEIX PAaCcTBOPOB, IPAYEM JACThb 3074 OKABHIBAOTCA CBAAHHON ¢ IY-
MuHOBO# KucJoTOH, a 9acTs (B pAfe ciylaes Gonee 3HATATENLHASA) EPeXORAT
B KECTHH QUILTPAT mocae OCAMACHUA TMocHennedl. B ToM m npyrom caysae B
KHCJIOM PACTBOpe aHaiM3 OOBADY’KHBAeT HAIMYHe AMHEHOKHCJIOT, aMM@AAKa
aMHJ0B, a BO BTOpOM caydae rakike W moiunmentagos (Hobson, Page, 1932),
T. ¢. COeNEHEHNIk, KOTOpHe MOIYIAIOTCSH TPH KACTIOM THAPOIHSe Gekos.

Orclona MOMHO CAielaTs BBIBOR, 0 GelKOBOK IPEDPOAe A30THCTHIX COeREHE-
umit rymyca. Eme Gonee, kazanocs Gbl, yGeuTeAbHEI® KOBOJK ® IOIBBY BTOTO
BHIBOJA Q10T Pe3yJBTATH NOJHOTO THAPOIN3A IO MOTOALY, TIPEMEHACMOMY IS
TCCIef0BaHHsA cTpoeHHun Gexkos. Ilpa oTom rapponnse oxodo 70—80% =scero
a30Ta MepeXojAT B KECIBIA PACTBOP, B KOTOPOM aHAJH3 oGHADYKHEBAaeT HAJIH-
9He aMMEaKa (aMB70B), AHAMEHOKHCIOT H MOHOAMHHOKHCIOT. Pacmpepeme-
uue 3TAX dopy, wo sanrsM Vogmau (Jodidi, 1909, 1911, 1943 a, 6) u MMmyxa
(1914, 1930), xapakrepmayercs creayomumy qadpama:

Amapanit agor. . . . . 20—25%
MOHOAMMHOKACHOTH . . 60—65%
JIEaMAROKACIOTH . . . 42—159%



VI3 oTux NaHHEIX, PAaBHO KaK M3 RAHHLX Apyrmx Hcciegosareneit ([dybos,
1932; Kelley, Thompson, 1914; Morrow, Gortner, 1917; Potter, Snyder, 1915;
Remczov, 1933, 1934), o6Hapyxusmmx Gonce sHawHTeNbHEIC KoleGaHus B
OTHOCATENBHOM COlepKAalHH YKA3aWHBEIX CPYIMI, MOKHO 3aKIOYHTH, ITO HPH
TUAPOIA3E A30THCTHIX COCTAMHEHMII ryMyca TOJyIalOTCH Te e IMPOAYKTH, 4TO
u npu reApondse GeaKos, ¢ ToH, 0AHAKO, pAHALEH, YTO OPH TAAPOIAIC TyMY-
ca Toayuaerca Gonee 3HATHTeBIBIE IPOLCUT AMAAHOTO a30Ta H, KPOME TOTO,
NponeHT HETHAPONA3YEMOi UaCTH ropasfo BhIUIE, YeM NpH THAPOIE3e Geiaxos
Ha ocHoBaH®m 2THX AaHHLIX GOJBIMHCTBO MCCIef0BATENCH TPEAep/KABaeTCS
BAMIAAYW, TTO IIABHAA YaCTL 430Ta TyMyca HaXoguTea B dopMe GelKOBHIX
(IpOTeMHOBHIX) BeIIECTB.

B 10 e BpeMs, OHAKO, XOPOINO M3BECTIIO, UTO HO PAAY CBOMCTB IPOTEHHH
TyMyca pesko OTIMUAIOTCH OT PaC THTEALHBIX GCIKOB.

TlonuTKY BHITENEHHs I(POTEHHOR TYMyca, OC HEl¢ Ha PacTnop TH
HEKOTOPBIX GesiKOB DACTHTCALIION0 IPOMCXOMICHMA B CHOHpPTe H PACTBOPAX
coneit, muIn oTpaNarenbHble peayastatht (Morrow, Gortner, 1917). Bauntep-
Cy YAaloCh YCTaHODHTH HANHYHe B TyMycc TepPBHIX, UDOAYKTOB pacmafa Gei-
KOB, AMEIHO, IPOTCO3 M NMEOTOHOB, PACTENPHMEIX B BOJC, HO KOJMYECTBO HTHX
coedHHeHHH OLUI0 0YeHb TeaHaumTensusmM (Walters, 1915, 1917) m, cxego-
BATCABHO, MOTA0 GHITH OOA3ANHEIM MPUCYTCTBHIO HCPA3HOKWBUTAXCSA OpraHH-
gecknx ocrarkos. Jlarpon (Lathrop, 1916, 1917) ma ocnopamuu cBomx mccie-
AOBAHNH HaN PasaOMKelHEeM CYyXoi KPOBH B NodYBe IPHUIEN K 3AKIOUEHHIO,
910 BHOBR 00pasyiompmiica B Hoync OelloK oTiMuaeTcs Golee 3HAYATENbHOM
YCTOHUUBOCTHIO K PA3NOMEHUIO, TIDAYEM BTO OTIIOCHTCS AdKe M K wambonee
JICTKO pasiaralolmedicsi 9acTH AMMAHONO A30Ta. JHAYATENBHAR YCTOHYMBOCTH
230THCTHIX COGNUMHETIMIX TYMyCa (K PA3TAOMKCLIIO0 MIOKPOOPTAHHAMAMH, 1O (PaB-
HCHHAIO ¢ PACTATENSHLIMH T AABOTHHIMH Ge/ikaMH, JI0OCTATOTHO XOPOLIO UBBC-
cTIAa M OOfTDepsKaeHa MCALIM pagoM ueckenosanmif. Ilo onsiram Boiicen-
HNerncena, l'oficona n Llama (Hobson, Page, 1932), na nporemnst rymyca He
AeiACTBYIOT IPOTCOIATAIECKNE SHIAMBL.

Mas obbacHemns 3TAX oCoGeHROCTe, HAXOMAWMXCA B NPOTHBOPEYHH CO
BBTINAOM 0 GedKoBUM TPHPOAC 430THCTHIX COeUHeHuil Tymyca, Ipexmoia-
raioT, Tr0 TPOTeHHEl FyMyca HAXOLSTCA B M3BECTHON PHANMKO-XHMUYeCKol man
XHMHAYeCKO CBASH C APYTAME COSIMHCIHAME rymyca (c AyOHIBHBIMH Bele-
cTRAMA, JUTHHRAOM, FYMHAHODLIME BelleCTBAME) MJIM BMECTe C NMOCIeNHAMH —
¢ romnncToit Ppaxumeit mounst (Hobson, Page, 1932)

Jipyroe ofmscHenme cocToMT B OpeinookeHnn, 4To Gelox rymyca Haxo-
auTcst n Ootee oxnciaeHEHOE opme, TeM TNINIHBIE GCAKM PACTHTENBHOro 1t
FKUBOTHOTO UPOHCXOMACIHA, H OPROMIKACTCH 110 COCTaBy d CBOMCTBAM K Me-
nanmHam (Lmyx, 1924).

Ofa o™i 0OBsICIEHAA HMeIOT GosTee HeNOCPeICTBEHHOe OTHONIEHHE K A30Ty
TYMUHOBLIX BEINECTB M OHH OblIH PAccMOTPCHBEI HAMM BLIIe HPA XapaKrepd-
CTHKC a30THCTON 9YACTH TyMMHOBoM KmcaoTh, Hak yxe Gbuio cxasaHo TaM,
NpoHCX03iTeHNe a30TCOAEPRALIX FYMUHOBBIX BOINECTB RO3MOXKHO U Ge3 Hello-
CPEICTBCANOr0 yIacTus OGONKOBBIX BCU(ECTB HAH TOMLKO UPH JACTHYHOM HX
YHACTHH.

Ho ryMmHOBEIC BeIecTBa COCTABIAIOT TOABKO YaCTh TyMyca, M KOIHYECTB)
CBA3AHHOIO ¢ HMMH a30Ta JaJCKo He HOKPLIBAET BCCTO CONEPMKAHMA a30Ta
B rymyce. OTCiona BO3HAKAeT BoHpoc 0 (opMe A30THCTHIX COEIAIEHHIl 1
ocTaNBIONR TacTH TyMmMyca, HepexoasAlledf B KMCALit (BmInTpar mocac ocamie-
HHA TyMAIOBOM KHCIOTHI H3 INEJOuHBIX BHITSKEK, WA 4acTV, THIPOJH3yeMoi
RMecTe ¢ rewHmeaionesaMu. C Toukn apenus GeaKoBoit TIPHPO;IK TOYBEHHOrO
a:s0Ta He0BX0XUM0, OUEBHAHO, AOIYCTHTH M 3HATHTEALION YacTH MpoTeHHOR
ryMyca HaI@EIEC Meilee NPOYHOII CBAN ¢ TyMWNOBHIMA HKCHIeCTBAMH, JeCKn
paspymiacMoil laxe HpU KEHCTBAN ¢ralLIX INN0YCHE H MOCJC/YIOITero MOIKHC-
JeHusn 1w xoxoxy. lpu aToM, orHaKo. kiK MOKaablsawT Hecae oBaAra odcona
m Ilamra (Hobson, Page, 1932), B pacrsope naSmoxanrcs He Geaxn, a noad-
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TMenTHAR, AMEIH H aMHJOKHMCIOTHI, CACHOBATEeJSHO, HAN0 MOOYCTHTH, dITO
TpoMcXomAT pacmapy Geaxos. llpu Taxoif HeycTONYABOCTH K TMZPONA3Y 3TOM
YaCTH IPOTCMHOB, HeNPOIHO CBABAHHBIX ¢ YMHHOBHIM KOMILIEKCOM, KOBOJABHO
TPYRHO HOHATh MX YCTOWYMBOCTH K PAGMOKEHHI0 M MX HAKOTIOHHe B 3HAYMH-
TeJBHBIX KONHIECTBAX.

Buune, npe ofcy:KAeHAM BONPOCa 0 MPHPOAe reMAMEIN0Ne3, MBI BHCKA3a-
IH NpeRUONOKeHHe, YTO He HCKIIOUeHa BO3MOKHOCTh PeaKNUi aMHEORHCIOT
HIHN [ONMNGUTHAOB C TeMUIeNLIIONe3aMH WJIH, CKopee, ¢ IPOAYKTaMM HX pac-
Taja — CaXapaME ¥ ypONOBHIMH KHCJIOTAMH TQ THIY peaKimii, pefmoxarae-
Mux Maiiapom. C Touxm 3penus 5TOr0 IpeAmONOKEHHs, HCCYMENOBYH TacTh
a30THCTHIX COCHHEHMii TYMYCa MOXKHO, 10 Kpajiueili Mepe O0T9acTH, paccMar-
PHBATH KaK KOMILIEKC CIeNEQHEIOCKEX BemeCTB, HAXOAAMMAXCA Kax Ob Ha
WyTH OpPeBpaIeHHA B a30TCOMlep/Kamme I'yMEROBbIe BemecTsa (uaH, Haobopor,
Ha TYTH pacuajig OCICANHX).

970 IpeAmONOKeHNe, B CBA3H C BHICKASAHHHMH DaHee COOBpateHHAME
0 IpEPOjie A30THCTOl IACTH TYMBIIORGIX BOHECTB, CTABUT IIOJ COMHEHHE BITAALN
0 Ge;KOBOM XapakKTepe a30THCTHIX COeIMHCHEH ryMyca B HeaoM. JT0, KOHed-
HO, He WCKII0YAeT BOBMOKHOCTH TIPHCYTCTBHsI HEKOTOPOro KojmtecTBa Gen-
KOB, HaXONAMNAXCA B HEPA3MOKEBIINXCA OCTATKAX PACTHTONABIIOr0, *KHBOTHOTO
¥ MHKPOGHOTO IpoMCXOKAeNHus H 9acThlo, MOMer GBITh, CBA3AHNUEIX C TYMHHO-
BBIMH BeIIECTBAME.

910 e NpenmoNOKeHHe, KAK yiKC GLII0 BAJHO BHINE, CTABAT IIO-HOBOMY
M BONPOC O TIPAPOJE TeMHANENIIONe3 yMyca, HAMeYasd M3BECTHYN OOIHOCTA
B nponeccax obpasosaHMs TyMHHOBHIX BeIleCTB @ HOryMEWHOBOX 3aciH TyMyca.
Ho, Kax y)Ke MBI 0TMCYAJH, 3TO NpeNNONOKeHEHe HYMKAAETCS B IKCIEPHMEH-
TAABHOM IONTBEPHKAEHHH ¥ BHICKA3bIBUETCA HAaMA TONBKO B IIOPAMKE TOCTa-
HOBKH BOIpOCA. )

OBIIME BbIBO/bl 0 XUMHAYECKOM COCTABE I'YMYCA

Ilogsoas o6mmii HTor H3M0MCHHOMY, MOKHO OPHATA K 3aKIIOYEHHI0, ITO
BOIIPOC 0 XHMHYECKO#l MpPHPOAe IyMyca, IOCTYKHBIIHI IpefMeToM MHOrOYHC-
JeHHBIX McclefOBAHHI HA WPOTHIKCHHKM Gonee YeM CTONETAs, OCTAOTCH emie
BO MHOTMX OTHOMIEHMAX He PaspelleHHBIM, W BO BAriAfax 1O 3TOMY BONPOCY
10 CHX TOP CYIeCcTBYIOT KpyNHLe PACXOKACHHS.

HamGoxee cymecTseEmOe pacxosKaenme, WMelIiee IPMENANHANLHOE 3HA-
uyenme ANA Bceil MpoGaeMBI XEMUYECKOX HIpPHPOAH! IymMyca, Kacaercs obuero
BOLPOCA, ABIAETCHA JAH TYMYC CJOMRBIM KOMIICKCOM DPA3NAYHEIX cOemMHeHH.
M3BECTHHIX M3 XMMUU DACTHTENbHHX ¥ JKHBOTHEIX BELIECTB, HIH jKe B cOCTaBe
€ro NPECYTCTBYIOT H XapaKTepHHe AJg Hero cuenmpEYecKue COefHHEHHS, OT-
CYTCTBYIOINNE B CTIMCKe BeLICCTB PACTHTENABHOr0 H KHBOTHOLO 11POMCXOK-
JleHHA.

B cnenannoM BEIIe 0630pe MBI HOUBITAMNCH OKA3aTh, 9T0 BTOPad TOUKa
spenms, Begyuasa csoe Hagaido or Ilnpenrens, Bepmenrnyca u Myasnepa, He
NOTepATA CBOET0 3HAYGHHS ¥ B HACTOANee BpPeMS, HECMOTpA Ia CHIBHEIE
ynapsl €O CTOPORMI pAAR HpelCTaBHTeNel mepBOro B3rafAAa, HamGonee APKEM
BHIDA3NTeNIeM KOTOPOro B HACTOAIee BpeMs mABaserca Bakcmal.

Ilp mosoxy Baraaza Baxcvana, B 0cHOBe KOTOPOTO JIeHT mpefcTaBleHHe,
9T0 TYMyc CiIegyeT PaccMaTPHBaTh KaK PeayasTaT BO3NEMCTBHA MHEKPOOPTa-
HMIMOB WA pACTHTeNbHEE N JKABOTALIE OCTATKE, MOMKHO, OJHAKO, 3aMETHTS,
9T0 KaxX YOCTYHAlOIHC B TIOYBY MEPTBLIe OCTaTKH, TaR H BCA Macca rymyca
B IEJOM TONBKO YACTHIO OXBAUCHA SKH3HBI0 B HOJHOM CMEICIE BTOrO CJ0Ba,
T e. HAXOAUTCA B opMe KHEBHIX KICTOK, B KOTOPHIX, KAK A B BEHICIIHX pacTe-
HHAX, pasHo06pasHie XEMHYECKHE DPeaKlHM ABIAIOTCA CTPOIO KOOPAHAHPO-
BAaHHBIMU JeATENBLHOCTHIO JKHUBOM NTaaMH. 3HAUATENBHAM Macca MepTBHX
OCTATKOB DACTCHMil, JKABOTHLIX H MUKPOOPTAHUM3MOB HAXOAUTCA BHE KMBRIX
RIETOK, ¥ NPOMCXOAAINYE B ITOM Macce PCAKNHA UPeBPAINeHHA IOX BIAMSTHACM
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#oH H Bo3Ayxa, MHHEPAJBHHHIX KATATM3AaTOPOB M DH3HM He peryaupyorcs
SKMBOH MIa3MOit W WOABTOMY MOTYT NpmBecTH X 00pasoBaHAI cOeARHOHM,
QTCYTCTBYIOINNX B KABOM mpupofe. He saTpynHAs mepedmclieHHeM BOIMOMK-
HBIX IPH THX YCIOBHAX PEAKOMAI, 0 KOTOPHX YiKe TOBOPWIOCH Pasbine, MO-
HO OTMETHTH TOJBKO, YTo HPH M3BeCTHOM pasHO0GpasHu OHA HMEIOT BCO sKe
ofHo ofMjee HampaBieHHe, XapaKTepPH3yllleecd HAKONNEHHEM coefmueEmi,
ofaaganIux yCTOMTHBOCTHIO TP JAHHHX TePMOAHHAMHYECKHX YCIOBHAX HA
3eMHOH NmOBEPXHOCTH. Ira YCTOHIEBOCTL OGBACHAETCA YNIOTHEHHOH NEKIH~
96CKOl CTPYKTYpO#, KOTODYI0 ME MMeeM B I'yMHHOBBIX BEHIeCTBAX M KOTOpas
UPE JPYTHX YCAOBHAX NOJNyJacT CBOe 3aBeplleHAe B yraax m rpadure
(Opnon, 4934). C oroit ToukM opeHHs, NOHATHO, IodYeMy pa3H0OGpasHHE
HCXONHHE COe[HHEHHA MOTYT NPHBOJATH K 06Da30BaHHEI0 IYMAHOBHX BEINECTB,
ofnafalomuX OJHAM TANOM CTPOEHH: OCHOBHOTO AApa M XapaKTepH3yOIIEXCA
IeJIEIM PAAOM OGMIUX A CIeMEPUIOCKAX CBOUCTB.

Haraxoli HemOHATHOR (TaWHCTBEHHOCTH», 0 KoTopoll roBopur BaxrcMas,
B 9TOM ABIEHHU HeT; HAOOODPOT, COBEPIIEHHO ACHO, YT0 M3 pasHOOOpAZHEIX
PeaKmuil mpeBpAMIeHUs OPTaHHYECKOTO BEINecTBA BHO SHEBRIX KIETOK HpHOG-
peraioT 3HaYeHHWe TONLKO T6 DEAKI:H, KOTOphle OPHBOAAT K ofpasoBaHmIO
OTHOCATENEHO YCTOMYMBHIX COefHHCHHN, A4 TAKEMA COGJHHCHEAME ABIRIOTCH
rymymoBHe BeinectBa (Opiuos, 1934).

YxasaHHEI{ BHIBOJ HAXORHTCA B HOJHOM COTNIacHE ¢ (aKTOM, UTO BHATH-
TelLHOMYy HAKOINeEHIO ryMyca (HampEMep, B uepHodeMax ¥ ropfax) coor-
BETCTBYeT M BEICOKO® COAEpaHWe B HEM TYMHHOBHIX BeIIeCTB.

VemmmaMe psaga MccieRoBaTeNci o0Mue YePTH XMMHYECKOTO CTPOSHHR
00mHApHOro KlIacca TYMHHOBLIX BEICCTB yie BHIACHEHH, I B HACTOAIIE® Bpe-
Ms HeT AOCTAaTOUHBIX OCHOBAHHI CYATATH 3TH BEM{ECTBA 33 KOMIUIEKC JHTHRHA
¢ TMpoTeRHAMH, KAK OTO Ipefaraer BakcMaH, XOTA reHeTHYeCKH I'yMWHOBH®
Bem[CCTBA, 0CO0eHEO B M0MBEHAOM IyMyce, HeCOMHCHHO, CBA3AHH ¢ JHTHHHOM
¥ TOpoTeMHAMH, TAK Ke KaK ¥ ¢ YIIeBOAAMH, TYGHAGHEIMU BEIUECTBAMA U T. A,

MeHee sced Bompoc 0 UPHpOXe HEryMHHOBOM wacTH rymyca. He mommemar
COMHEIII0, YT0 M3BECTHHI IPONEHT 9TOi JaCTH NpPefCTAaBleH HCHGMeHeHHHMHE
BeOIecTBAMH PACTATENBHOTO, JKHBOTHOIO H MHKPOGHOTO IIPOACXOMACHAR
(NATEHEH, nenIoaesa, TeMANe/IoNe3s, TPOTeHHK A T. A.) B OPOMEMKYTOUHH-
MH TpogykTaME HXx pacnafga. OfgHakKo BoIpOC O COCTOAHMH, B KOTODOM OTH
BelNecTBa NAXOAATCA, MOKA COBEPIICHHO HesCeH, 3a MCKIOYeHAeM, KOHOYHO,
COefAHenHii, HAXOAANIAXCA B MOD(OTOTHIECKH COXPAHHBINUXCA HepasaoreH-
HBIX DaCTHTEIBHHIX ¥ JKEBOTHEIX OCTATKaX.

He mckmogena BO3IMOMKHOCTB, YTO H3IBeCTHAA RONA OTOH TaCTH TyMyca
TAKIKC TPEJCTABIACT KOMIIEKC CIHeIM(PHICCKAX coeuHeHMH, BO3AAKAOUIEX
OyTeM BHEKIETOTHHX MMAYECKNX Peaknuil KOHZeHCANAW YTIeBOJOB H ypo-
HOBEIX KHCIOT ¢ IpPOMeKyTOYHBIMH IpOAyKTaMu pacnapa Geaxos. 9t coemnd-
HOBHA, BepOATHO, CBA3AHK IIOCTENCNHEIMH NePexoAaMu ¢ TYMHHOBEIMH Belle-
ctBami. Kpoxe Toro, afech jKe MOMKHO MPEANONaraTs NPECYTCTBHC A TIPOMO-
JKYTOUHBIX TIPOAYKTOB pacmafa TOCAC/UIAX, B CleNHUIHOCTE KOTOPHX efBa
M MOYKHO COMHEBATHOSA.

ITH cooGpaskeHAs 3acTABIAIOT AYMATh, YTO MpeKHHE BATAANH Beprexmy-
ca n Mynsaepa 0 HalMdWM aNOKpeHOBOH ¥ KPeHOBOH KHCIOT, MIE (yabpo-
xacror no Oneny, Kak cnequdEICCKEX ATA TyMyca BeINecTB, MOKeT GHTH,
B MaBeCTHON Mepe He JMICHEI OCHOBAHEA, W B HACTOSIISe BPeMst CABA JH MBI
HMeeM NpaBo TIPElaBaTh HTH BIIJA; B NOAHOMY 3a6BEHMIO.

Takum 06pa3oM, ME IPHXOJMM K BHIBOAY, YTO B COCTABe TyMyca Hapagy
¢ COeAHEHNSIMH, H3BECTHEIME A3 XMMH¥ PACTATENBHBIX B ;KHBOTHEIX BEIIECTB,
IPUCYTCTBYIOT M cliel{udhIIecKuHe COeIMHCHWS, BOSHWKAKIIHE W3 MEPBHX R
peayapTaTe 0co60ii KaTeropAM OpomeccoB, KOTOPhie XAPAKTEPHE! AIA TyMyca
¥ He XaPaKTePHBI [JIA 3 KHBOH MPHPOABL.

Ha ocHoBaHEN cxeTaHHOro 0030pa riaBHeuUX TPYAN COeXMHERHIt, BRI~
JIeHHe HIM OTIpefiesicHHe KOTODHIX NO3BOJAET CAETATh COBPeMEHHAS METOXHKE
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HCCOOBAHHA, XHMUICCKHH COCTAB IyMyca B NeIOM MOKHO (IPeACTABHTH
ClefyIoImeii cxeMoii:

XUMMYECKMH COCTAB TYMYCA
I. Pymunoswie sewecmea II Hezymunosgue cewjecmea

1. He pacrBopEMue B mesnogax 1 Jlarsun
(erymMmaL»):
a) He pacTBOPEMEE B INENIOTH 2 Uemmonesa
TYMUHOBR® KHECIOTH (M

TYMIRM?), )

0 i (o [ rm st o
5) yrons (crymaiiEoro mpome- 5 p o | O Romoncanz:
xOmCHAs) yr P x

2. PacTBOpEMHe B IMeEJNOUAX. 4 dlporensy { m:‘c::r :o na::el;:l;'l;cawa-

a) TYMRHOBEIE KHMCJIOTL;

6) ¢«rUMaTOMET4HOBUAY KHC-
JMO0TA W mETHIPOryMWHO-
Bhie KueaoT Dykea

5. HusioMoneky/nApAKe MPOuyKTH pacnana (op-
T Kie JOTH U T W)

111 BRTyMu (AEpH, BOCKA, CMOJIN, )KHUPHME© KHCTOTH H T. M)

Bce mepeuncaeHHbic rpynuny, GyAy4n rCHEeTHICCKE CBASAHH MeXKTY coGoi,
He Pe3kO OTIpAaBMYEHBl APYr OT Apyra M B 0OL(Cii. YACTQ TOMOTeHmOH Macce
TyMyca, BepOATHO, NAIOT GoJee CIOMHBIE KOMIUICKCH BCHeJCTBHE ABJICHHIL
aficopOmAN B acCONMMPOBAHHA. JTH KOMIUIEKCH, KpoMe TOTO, MOLYT OBITH
Golee Mim MeHee TECHO CBABAHH ¢ MUHEPAJIbHOH TACTHIO TOYB — ¢ OCHOBA-
HEAMY ¥ ramaucroil gpakuueir. Bea ara cioxkHas cmcrema NUHAMAYHA IO
CBOeli TpApofie H B HEil TCIPCPRIBIO IPOMCXONAT MIMCHENUIA, 00YCI0BACHHLI®
NMOCTYNIIeHHEeM CBEeKUX OPTaHEYECKAX OCTaTKOB, Hpolleccamy ryMHAQHKaIuM,
MHKPOOHOTO CHHTe3a W DA3N0KeHHA, MpHIeM OTHOCHTEeNbHEIA MacmTab 3THX
H3MeHeHHH, 0IeBHAHO, HAXORATCA B 0OpaTHOM COOTHOIIGHHW ¢ BeJXHTHHOI
obmgero samaca ryMyca B I0UBe.



TIABA IV
METO/AL! AHAJIN3A ¥ MCCJIEAOBAHUA I'YMYCA

TIpE E3yTeHHH BOTPOCOB, CBH3AHHBIX ¢ OPTaHEYECKOH YacThi0 T0YB, NPH-
XOAUTCA WMETh JeN0 C PasiHYHNIMH 3ajadaMH, TPeOYOIEMY IPEMeHeHAT
TeX MIM HEHIX METOAOB aHAAM3a H HCCACKOBAHMA B COOTBETCTBEM C 3THME
3a;a9aMH TpAMeHseMble METOAH MOTyT GhiTh pasfiecnH Ha Cleaylomue ge-
THIpe IPyUIB ,

Meronsl onpegeleHus OOMEro COACKARAA ryMyca (UWiaM OpraEWYECKOK
YacTH MOYBHL B MEeJI0M)

2. Meronbl olipefielIeHHsA OTAEJNBHLIX 3JIOMEHTOB, BXOAAINMX B COCTaB Iy-
Myca

3 MeToms aHanu3a, DpAMeHAEMBIC A KAYeCTBOAHOH XapaKTePUCTHKE
cocTaBa ryMyca

4 Moroas mccenoBaHMs OTAABHEIX COCTABHHIX WuCTEd ryMmyca.

METOJDI OTPEAEJEHHSA QBIEr0 COMEPJKAHMS I'YMYCA B NOUBAX

TouHsx M YHHBePCANBHHIX METONOB ONpefeleHHA ofuiero KOJHYECTBa
ryMyca B DOYBAX O CHMX Iop He mMeercsi CyulecTByIOLIHe MeTONH ABIAITCH
TONBKO NPHGANIMTENBHLIME A MOTYT GBITh NOApasgeqeHH HA NMPAMbIe H KOC-
BCHHEI@

TIpaMeie Meroms

K mopaMmriM meTogaM ompeseleHHs o6uiero KOJAMIecTBA ryMyca B {OEBAX
OTHOCATCA &) MeTOJ ONpPCReJeHHS MOTEPH OT TPOKaJUBaHHA ¥ 6) MeTox
OKM(LJICNHA TyMyca HePeKHCHI0 BOAOPOJAA.

Onpedenerue opzanuxecrkozo eewjectea nove
no norepe 0T NPOKAAUBAHUS

dror nambolee mpOCTON MeTOR, COCTOAUIME B yAANeEMM OPraHEIECKOro
BeLJeCTBA OCTOPOKHBEIM IPOKAJMBAIIMeM IPH AOCTYINe BO3AYXa H B OUIpefelde-
HHM KoJIAYCCTBA TyMyca IO IOTEPe OT NPOKAJMBAHEA (B IepecyeTe Ha Ha-
BeCRy, Bucymcuayio mpH 105°), Moser faTh KOCTATOYHO TOYHHE PE3YIALTATHL
TONBKO A5l O0BCKTOB ¢ HeBHAUMTENbHHIM COAepAKAHHEM MAHepaisHOM gacTa
HJIE OPE OTCYTCTBMH B TIOCACHHEH BOJHBIX CAIHKATOB, T € AiA OefHEIX 300f
TopdoB, c1abo MEHEPATM3OBANHBIX JI€CHRIX IOACTHIOK H s NECYAHHX TO0YB
Ha KsaplfeBHX meckax [luaa Goxee pacmpocTpaHeHHHX IIOYB HA FIEHACTHX U
CYMIMHHCTRIX LOPOAAX, TPH OTHOCHTeJNbHO HeGOABINOM COZepHaHHM TyMyca,
ompefeeHne MOLICAINErO TI0 MoTepe OT MPOKANEBAHASA yoKe HEBO3MOAKHEO BBHAY
TOro, YTO IPY IPOKATUBAHEA HPOHCXONHMT WOTePA XAMUIECKH CBA3AHHOH BOAR
BOAHBIX CHIANKATOB, BeJIMYAHA KOTOPOW MOKeT GHTh HACTONLKO 3HAYATENHHA
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(2—6, nase mo 8%), uro momydaeMble TaxuM myTeM KOAMYECTBA OpPraHEIe-
CKOT0 BEH[eCTBA CHJBHO TPeyBeNNICHH.

B mocrenuec npema Borowoc (Bouyoucos, 1932, 1933) mpemmomnn crme-
OUaTBHHA METORX A OupCACHeHAS XHMHETECKE CBSI3AaHHONE BOXH B TOYBax
nyreM YAAZeEmA HoclepHell HarpeBammeM HaBeCKE HOYsH B TpyGKe Ges mo-
cryna Bo3ayxa. Ecau 6m aToT MeToX ompaBiajcs, To, ONPENeNHB TOTEPo OT
NpOKAAABAHAS U OTHEIBHO COAEPAKAHHE XHMHETECKH CBASAHHONA BOAKI, MOMKHO
6bi10 OH BHYMCIATH COAepKaHEe OPTAaHMUCCKOTO BeI[ecTBA IO pPA3HOCTH.
Opnmaxo memop Bolokoca me Moer OHTH TOYHHIM B IpPHACYTCTBAH opraHETe-
CKOro BemIecTsa, KOTopoe TpH HarpeBaEmi Xo 300° HeH3beXHo JIOVKHO TOPATH
9JeMeHTHl BOJIBL. )

Budouauenenue meroda onpedeseHus op2aHuuecK0zo 8eUyeCTéa ¢ NOYEAL
no norepe or nPOKAAUBAHUS, npedioienHoe Parepox

I[Jm yCTpaHeHHs olMGKM OT HAJIAYAA XMMHAYECKA CBA3AHHOHE BOAM (& Tak-
se u xapGonaros) ParepoM Gbln upepmoren Merox TmpegBapaTeNbHO 06pa-
GOTKM NOYBLI CMECHI0 Pa3BEACHHLIX COJNAHOI W (PTOPHCTO-BOAOPORHON KACTOT
AJs ynaneEEs BOAHHIX CHIAKaToB (B kapGomaroB). Merox cocrour B cie-
Ayi0UEM.

Monrmduxanua A. Hasecka 8 1 2 moMemaeTcst B MIATHHOBYIO TAIIKY
x o6nmeaerca 50 cx® BoAkl; JalKa NarpcBacTca Ha BOAAHOM Game 5 MuH.; AaB
OTCTOATBCA 2—3 MHH., AKAHTHDYIOT KUAKOCTH Ha TAreab I'yda ¢ TOHKAM
curoeM achecta (MPOMBITOrO KMCIOTOM H mHpoKaleHHoro). Omepamms mOBTO-
paerca. lloayueHnas BojHAsA BLITS/KKA HepEHOCHTCS B CTAKAH K CTYIIAeTcs
o HeGoasmroro o6bema. K ocTarky @mousm B MIATHHOBOH yaluxe nprOapiAfmOT
cmech 10 cx® 2,5% HCI, 40 cx?® 2,5% HF m 30 ca#® Boas!, manpcnaloT JamKy
Ha BOAAHOH GaHe 5 MWH., AIOT OTCTOATHCA 2—3 MHH. M AEKAHTUDPYIOT MKEX-
KOCTH Ta TOT ke Tarens I'yaa. IlosTopmiorT omepammio, mociae Wero mepeHOCAT
cofiep’KEMO@ THIAA BMecTe ¢ ac6ecTOM B IIAaTEHOBYIO YamKy, ymoTpebuss Ha
8T0 §0 cx® BOAHL, sareM B 9amky npmrbasasmior 40 cx® 25% HCl u 10 cx®
2,5% HF, marpesaor 5 MuH., NaloT OTCTOATHCA 2—3 MHEH. ¥ [cKaHTAPYOT Ha
rarens I'yua (¢ HoBoit acGecroBoii mabmsroii). ITosTopms omepammmo oGpaGor-
kr cMeceio HCl m HF eme 3 pasa (mcero 6 pas), mepemocar comep:xmmoe
THTASA B MJATHHOBYIO YamKy, KyAa NpAGABIAIOT ¥ KOHNEHTPHPOBAHHYIO BOA-
HyI0 BHITAKKY, BumnapmsawoT, cymar ao mocrosEHoro meca mpm 105°, mpo-
KaJIMBalOT ¥ CHOBa B3BemmBaloT. IloTeps B Bece MaeT OpraHMICCKOE Be-
MIecTBO.

Moxudpurangma B (ympomenmas). Ita MOImPAKANMSI OTIMYACTCA OT
omucannoi TeM, 9To NpeABapureirasi ofpaGorka Bofoi mckamvaerca. Jam
mous ¢ GONLINAM cojepXKAHHeM OPraHHYECKOTO0 BENIECTBA, PACTBOPEMOr0 B
KECJOTAaX, aBTOD PEKOMEHYCT TPCABAPATEIBHYI0 BKCTpaKImio 2%-HHM yrie-
KECILIM AMMOHHeM (ABYKpaTHYIO, KAK ¥ BOJOH). DKCTPAKT BHINapUBAETCH {O-
cyxa, TIOCIe 9eT0 PAcTBOpseTCA M NpuUBARICTCA K OCHOBHOM YacTH HaBecKH,
obpaboranmoii HCl m HF.

Ilo pamAKRM aBTOpa, PaCcXOMKJAEHHST ¢ KOCRCMHBIM METOXOM olpefeneHHs
rymMyca mo yraepopy (mpmiuMas cofepsaHme mocrenucro 8 58%) koxe6a-
amce ot 0,0 no 0,37% ; mocxenuas nudpa oTHocETEs K nouse ¢ 8,10% rymyca.

Pug n Papsxen (Read, Ridgell, 1922), mennirapmae Meron Partepa ma pane
098, MOMYYATH, IO HX MHEHHIO, YAOBJICTBOPATENbHBIE Pe3YIBTATH, XOTA NJIA
MHOrAX TOYB 09eHh HA3KOE COlepKAHMe yriepofia B IyMyCe BEI3HBAET GOMb-
mae commennsa. Ilo pammmm Anexcamnepa m Batiepca (Alexander, Byers,
1932), meton Patepa naer Gollee BEHICOKHME peayabTATH, YeM METOJ OIpejele-
HHA TyMyca IO yriepoly M MeTO] OKMCICHHs IePeKHChI0 BOJOPORa; MO HX
Muenuo, Meros Parepa mor GBI paccyurbiBaTh Ha UPAMEHEHNe B KagyecTBe
TOYHOTO MeTOAa OUmpefeleHHA OPraHMIECKOTO BeI[eCTBA, HO oH Tpebyer MHOrO
BpeMeHM ¥ He TPHTOeH NJA MACCOBHX QHAJIH30B.
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HeTounnkoM OWMHGOK Wpn TPHMEHEHAM DTOTO METOAa, IO HAleMy MHe-
HHEIO, IBNAETCA, BO-TIePBHIX, HemabeHaA MOTepsT OPraEMYecKoro BemecTa IpH
obpa6oTke TIOUBE! COMAHOE T TOPHUCTO-BOXOPOAHOL KECIOTAMH, & BO-BTODHIX,
HeNOJIHOe PAasio<eHHe BOAHHIX CHANKATOB. BimsHHe oTux omEGOR OpPOTHBO-
TDOTIOKHO B MOMKET B M3BECTHHIX CIIyYasX B3aEMHO KOMIOEHCHDOBAThCHA, HO B
HEKOTOPBIX CIyYafAX, HO-BHAUMOMY, BTOpas omulKa Momer OBITH 3HAUHTENb-
Heil, 4CcM MOXKII0 OOLACHATh HUBKHE IEQDH CONOPHKAHMA YIJIOPOAA, TOTYTeH-
mste Pugom m Pumxenom. Meron, opnako, HecoMHeHHo, 3aciyKmBaer BHEMA-
HHA TpA CHeKHANBHEIX HCCIeHOBAHHAX.

Mer0d okucaenus opeanuuecrozo eewjecrea nouev, nepekucvio eodopoda
no Po6uncony (Robinson, 1927)
’

Merog cocrout B oxucIeHn: rymyca 15—16% mepexnchio BORopoma TpB
HarpeBaHHH; TIPH DTOM IHAYHTCNBHAA T4CTH OPTAHAYECKOro BeIIECTBA HOTBHI
paspyiaerca 1o KOHNR, YacTh Ke TEPCXOUUT B PACTBOPHMEE OpPraHHYeCKHE
COeTWHEHHA W aMMOHMHHEI® COJNHM, KOTOpPEIE MOTYT GHITH YAQNeHHI IPOMBIBA-
HHeM ocTarka. OmmcaHHe HTOTO MeTOXa MOMHO Haifru B KEure Ieapoiima
«Xuvuueexnit avanus moas» (1932).

MccneoBanys CAMOTNO aBTUPAa MCTOj|a TIOKA3LIBAIOT, YTO OKHACHEHHe Op-
raHMYECKOTO BCOIECTBA MEPEKACHI0 BOZOPOAR B PasHo06pasHLIX LOYBAX OKA-
3b{BACTOA MEMOJUEIM; ONpefeNeHAe OPraHEYECKOI0 YIIEPOAa B OCTaTKe OT
oGpafioTku Beersia O0HApPYIKITBaeT HEKOTOPOe COJEP/KAHMC HEOKHCIABIIETOCH
opranEgeckoro Bemtecra. CrefoBarelsdo, MeTOX MaeT MpeyMeHbIeHHOe
TPefCTABTeHNe 0 CONGDKAHHI TyMyca H JuiA Ooabllelr TouHOCTH Tpebyer
ONIpeeNCIMs YIACPOAa B OCTATKe; ONHAKO B ITOM CIyYae OCTACTCH I1eW3-
BEeCTHBIM dxpurment ;i mepesoga yraeposa OcTaTka HA  OPraHWMecKoe
BeNIeCTBO.

Kocsennne Meronst

Korsenoie MTOAB! ONpefieIeHUA IyMyca OCHOBAHH HA OTIPEAEJICHER Opra-
HHTECKOTO YrJIepoAd, a30Ta MIM OKHCIAEMOCTH; PC3YIBTATHL STHX ONpeeie-
HHl HCIONB3YIOTCA A BRIYMCIEHHA COJepMKAHMSA TyMyca TyTeM TIPAMOHeHHS
onpefeneHRLX Koa(pPHIAEHTOB.

Onpedesenue codepmanus aymyca no op y Yaaepody

IporasoguTesT MyTeM YMHOMEHYA DPONCHTHOTO CONEpAKAHHA yriepofa Ha
roaprmment 1,724 (mam Beca CO, TOMydeHHON Hpu COMGKEHMH, Ha K0dad-
danuent 0,471). Vkasamuwit roagdamuenr Owix mpegnomern Bousdom
(Bonnd, 1878; Wolff, 1864) n sarem npuisir Ban-Bemuenenom u I'ycrasco-
AoM (I'ycrascon, 1886, 1889) ma ocmopanmm nawnnix IlmpeArens m pana
HocAedyOIMUX aBTOPOB, YCTAHOBHBINKX, YTO COHEpHcalHe YIAEPOAR B TyMHHO-
Bolf KHCnoTe paBHO B cpexHeM 58%; Taroc e coflepikande yriepoja IPHHRH-
MaeTCA M I BCEer0 IyMyca B IeJoM. DTO AOMyLieHHMe, OUHAKO, BHIBAJNO M
BEIHIBAET MHOTO COMHCHMH BBMIY CIKVKHOCTH COCTaBa TIyMyca M HEOJHO-
POTHOCTH ero B pASIHIABIX NMOYBax. Il0 HCKOTOPLIM MAlUHEIM, HampEMep
Prna m Papmena (Read, Ridgell, 1922), comepxanue yracpoja B moBepx-
HOCTURIX TOPUaOHTAX KomeGmercs oOT ’30,2 mo 56,27%, cocrasira B cpen-
nem 49,26%.

Ecan ckaounts @8 obmoro gmcxa 37 o0pasmos, HCCReROBAHHEIX HA3BAH-
HHIMHE aBTOPaM@, YeTHpe MOYBH M3 3amagroit Baprunmm ¢ HamGonee HEBREM
g«;ngegianneu C, To cpegami mpomeET C B TyMyce OCTAJBHBIX WOYB pPABEH

) .

Jina mopmogBeHNEIX TOpAsOETOB PEA u Prnmen mamurm eme Gonee AmaKoe
coaepkane C B -rgluyce, B cpennem 39,16%, npmuem komeGamms Grum ot
13,33 () a0 56,55%. Opnako xax cpwnmynas mEdpa B 13,33%, Tak n pax
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uagp oxono 20—25%, moayueHHBIX aBTOPOM, IPOCTO HOBEPOATHH M CBAME-
TeNbCTBYIOT CKOpee 0 HeHa{CCHOCTH MeTofa Parepa Ana ompefieneHHs ryMyca
o morepe or nmpoxasmBamHsn nocae obpaborku HCI u HF & o6pasmax ¢ mms-
KHM COAeDIKaHHIEM CyMyca A BEICOKHM COACPIKAHHEM IJHHABI.

Ha ocnoBannu comx pmauHex Pup u Pmjuxen cumramor, wro ecam ompege-
NATL TYMyC IO ycaepody, T0O Golcc HpaBHALIBIM Oy;\CT HCXOARTH U3 COfep-
AaHUA TocAeaHero B rymyce B 50—52%, . e. koodupumueHT fOMMeH OHITH
2,0 unu 1,9.

B nocaennce BpeMs Bakcman cumracT Bee e Godee NpaBIIBHLIM IpesK-
Huil Koadppunaent 1,724, ucxoms U3 pacderd, CRENBHIOrO HAa OCHOBAHHHA Cpef-
HHX JaHHRIX N0 M3ydeHmIo cocraBa rymyca (Waksman, 1936).

Pacnontaras JaHALIME 10 M3YYeHHMIO COCTABA TYMYca B HEKOTOPHX NOIBax
(Topur u Jlonomapesa, 1937) u mcxona H3 BepOATHHIX coobpameHui 0 Mpo-
NEeHTHOM COACPIKAHHM YIAepond B OTACABEHX ()pAKOHAX, MH HAMIH, uTO
ROBPPANAEHT BLIYACAEHHA Tymyca OO YyriepofAy koiaebflercs B mpegelax OT
1,88 (y nomsonon) mo 1,73 (y wep . NORATENBHO, BHIYHCICHAE
CcoflepIKaHMA TyMyca Ha OCHOBAHIH ONIOTO M TOTO' ’Ke KoXMpHIHeHTa ABInET-
cA YCIOBHRIM IPHEMOM, Aalou(MM NpPUGIMBATENbHUIE H, MO-BARMMOMY, 1A
GoMBLUAHCTRA 10YB HCCKOABKO )ipeyMeHpNIEHHNe PC3yabTaThl. 3ajaya Jaib-
HeHmax paGoT — MONBITATECA YTOYHATL ATOT Kod(WpHIMEHT NIpHMeHUTEIHLHO
K PasHLIM THIaM 098 ¥ K PasHEIM (opMam rymyca.

Onpedeaenue codepaanus symyca no a3ory

OcHoBhiBasich Ha HabxwAaeMOM s GONMUMHCTBEA NOYB MOCTOSHCTBE COOT-
HONICHWA MeK)\y yraepoaoM H asotoM, panHoM 10:1, ®@pame (Fraps, 1922)
MPeNIOMAN BRIYHCAATH COJEP/KAHMC TyMyca HA OCHOBAHHE OTPeAeldeHMA
ofmero agoTa, yvHoMaa upouedr nocaciHero ma 20. OuxoBpemenso Pua &
Pnyken (Read a. Ridgell, 1922) na ocHoBATHE cBOMX JAHHBIX NPHILIY K BBI-
BOAY, 9T0 BBIWMCIEHHe ryMyca MO 830Ty, MCXONS M3 CPeTHET0 CORepHaHuA
mocieucero B rymyce B 6,24%, 1. o. ymHOMeHMeM asora Ha 16, pacr Goxee
YAOBIeTBOPHTENbHEe Pe3YNbTATH, YCM BEITHCACIHe 1o CPefiHeMy COJepa-
nuo yracpoga (49,26%), Tak Kak mOJyYCHHBIE TAKEM NyTeM BeIUIHHE 1al0T
MeHpILHEE OTKIOHEHHS OT MCTHMINOTO COMepIKaHHs ryMmyca.

JloBonst Ha3BAHHHIX ABTOPOB, OJHAKO, He YOEIHTEABHBI, MHOrOTACIeUI e
HaHHETe ADPYTHX ABTOPOS CONAPYKMRAIOT GueHb 3HAUMTCALHBIE KOJICGaHMn B
COOTHOIICHHHA MeXi/ly YITePOyOM M a3010M, paBHO KAK H B cOAep:KaHMH A30Ta
B rymyce (Bmmokypop, 1934; Pcmesos, 1933); ero y:ke Acho H3 Toro, 4TO
roapuuEcuTH, NpeanokeHHble OpaticoM, ¢ oxmOl cTopoHH!, H Pugom u Pra-
HKCTOM — ¢ APYroli, 0Ka3adHch PasnUTHEIMM, [103TOMY JpH HEuNAYATENLIOM
LpPONeHTe a30T3 B TYMyCe H, CAENORATCIBHO, GOMBIIOM KoXpdumueHTe, omub-
KN B RWYACAEHHA TyMyca O 2430Ty MOryT OHITh OUCHb 3HAYMTENBHEIVH. JTO
06CTOATEABLCTBO I0ABOAAET CACAATH BHIBOJ, UTO METO] OTPeTeNeHHUA COMepHa-
HUA TyMyca (10 as0Ty )¢ TOABKO HC HMeeT TIPECMMYIIECTs Mepelk MeTooM 0mpe-
JCIEHHA 110 YriaepoAy, B0 H HeCPaBIleHHO MeHeC TOIeH N MOJKeT HMCTh TOMLKO
OrpalMIeHHOC NMPAMeHeHMC.

Onpedesenue codepranus symyca no OKUCAREMOCTUL

Uaea sroro merofa npunagaexar B. II. MimepckoBy u 3akmioyaercs B
TPENOJIOMKEHHAH, 9T0 BOZOPOR M KHCAOPOL ryvyca HaXOJATCA B COOTHOUICHMH,
Gumskom Hp : O; moaToMy, TIpi OKMCIeHNH IyMyca KakuM-AHGO OKMCIATEJCM,
KACIHOPO) 110CTeRHEro PACXORYETCsT TOIBKO ha OKkmcieHMe yriaepoia (Mmepe-
Kos, 1904).

Taxum 06pasoyM, CyIIHOCTh MeToAd 38KAI09AeTCA B KOCBEHHOM OTpCHeie-
HEE yriepofia, I0 KOTOPOMY ysKe BEITHCJAETCA COJEpsKallie TYMyca Ha OCHO-
BAHMA Tex #¢e JONyIICHMi, 1TO H 1PU ompepedeHHd yriaepona mo CO,.
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Meron cime Golee yc/IoBeH, TaK KAK MMeIOLIecS K HAcTOAILNEMY BPeMeHH
HaHHBIe NOKA3HIBAIOT, YTO COOTHOMICHHE MEMKAYy BOJOPOROM M KACTOPOKOM B
TyMyce PasIMUHBIX 110YB MOMeT 3AMETHO OTKIOHATHCA OT cooTHomenua Ha: O
B 06e cropornr (Tiopun, 19366; Tiurin, 1935a, 6); moeToMy pesyahTaTH oNpe-
HelleHHST TyMyca U0 OKHCIACMOCTH, Aa)Ke TPH MNONHOM OKHCICHWH, MOTyT
OTAMIATHCA OT JAHHEIX ONpefeNeHHs 110 YIICPOAY Ha ocHosammE ydera COg,
BBIACAAPONeiicA OPH convkeHuH. Kpove Toro, TOWHOCTH caMoro onpefeleHmA
OKHCIAEMOCTH uBHCHT OT COCTaBa OKMCIHTENS I yCIOBHH o(HTa, 0 YeM Gyner
CKasaHO HHKe.

METOJbI ONPEJIEJEHASA OTAEIGLHBIX 3JIEMEHTOB
MeTons OnpefeieHMs OPraHMYecKoro yriaepoga

Vraepon Apasgercs npecHiajalon@EM DICMEHTOM OPTAHHIECKOTO BeHleCTBA
TIO9BLI, COCTABAAA B cpelHem He MeHee 50% ot ofmrero xonmuecTsa mocies-
acro. TloaTomy ompeneleHHe OPraHWYECKOTO YIiepoja NPeACTABIAET BayKHEN-
WIYI0 3aja¥y NpPH U3yYeHHH OPraHMIECKOTO BeleCTsa NOYBHI, TeM Goiee, 9TO
HA BTOM ONPeUCTCIME JaUle BCeIo OCHOBHBAETCA W ONpejielleHHe BCero 3amaca
TyMyca, PaBHO KaK W COJepKaHMC B TIOCHeAHeM OTAeNBHBIX TPYII Coeam-
HCWHIA.

Cyn(ecTByollHe MeTONB! OIpefeeHHMST OPraHHYECKOTo 'yraepoja MoOryT
OBITh pasfeldeHHl HA JBe TPYIOR"

1. Metonn, ocnosamnbie Ha ompexemenuu COg, BreIsOWeics Opu co-
AOKEHHH OPraHEYeCKOTO BCILCCTBA ITOYBHL

2. MIpubnusaTeNbHEBIe MeTONBI, OCHOBaHHBIC JIa ydeTe KHCJAOPOJa, Heos-
XOMIMMOTO IIA OKMCECHHUA OPTAHEYECKOTO BEICCTBA, MM MHAYe — HA PacXofe
OKUCAUTEAA (MeTONE! olpeeNe s OKUCIAEMOCTH TyMyca).

Kak re, Tak o ;pyrae MeTobl, IpH COOTBETCTBYIOIIMX AAMEHCHHSX, MOryT
OPUMCHNTRCH: a) A ONpeflelleHHAs OOLIero COAep’KaHM OPraHUYCCKOTO
yraepona s mousax u G) JUIA ONPCAENCTIHA OPraHMIECKOTO YTIEpPOAa B OTHeNb-
HBIX (PPAKOMAX IyMyca, BHAEAHEMBIX HPH M3yYCHWU COr0 cOCTUBA, KaK, HAID.,
B BOANBIX BRITA/KKAX, KECHBIX THIPOJIN3ATAX, MEJOYHBIX BRITAMKKAX, OKCTPAK-
TaX 0PranMICCKEMH DACTBOPUTEIAMHE B T. J.

Merodur comacenusn, ocnosarnnvie na yuere evideastouyeiica COz

Ilo cnocofy cosKeHHs BTH MeToAbl ReNATCHA Ha: &) MEeTOAB CYXOTo CO-
HOKEHH) B TOKC BO3AYXA HIN KHCAOPOJA NPHA BHICOKOMK Teunepagge uG) me-
TOAK MOKDPONO COMMKCHMN, B KOTOPHIX OKHMcachue yriepoaa fo COp mpomsso-
IATCA ¢ HOMOMIBI0 CHIBHBIX oKMcauTened, wanpumep CrOs, KMnO4 B ap.

Merodu cyzozo coxmenus MeToAL! cyXoro convieENs, IpAMeHAeMble IPH
oONpefielleHEE OPraHAYECKOro yricpPosia B LOYBAX, WPEACTABIASIOT B OCHOBHOM
BUJIOM3MEHEHIsT M3BECTHHIX B OPTaHMYECKOH XMMHU METONOB HJICMEHTapHOIO
anaxmaa no JIubuxy wian Menmrenry.

Metogsl cyxoro comcnnsa AMEIOT CCOMHEHHOe NpemMYLIeCTBO Hepex
APYTHME MeTOZaMH OHPEMCICHKMS OPraHMICCKOTO yriepoja B TOM, WTO AT
NIPH NMpPaBWIBHOM MX MPUMCHEHHH 110JHOC OKECacHMe yricpoga mo COg, Hesa-
BHCHMO OT POAia OpraHwdeckux coeguHenni. Ho Hapagy ¢ 9THM JOCTONHCTBOM,
HeOOXOAHMBIM A TOTHOTO CTAHAAPTHOIO METOAA, METOXBI CYXOT0 COMIKCHHS
HMCWOT ¥ caalnle CTOPOHN, HamGoNee OIyTHMEIe OpE pabore ¢ KapGoHATHEIME
NOYBAMHA, TAK K&K NPH COMGKEHHH TyMyca NPOMCXOAMT YACTAIHO® HIHM IIOJ-
Hoe pasnoKeHHe KAPGOHATOB KAJRLMS M MAaCHEA, B PeayibTaTe 9ero, Kpome
CO; or oxmCIeRHSI OPraHHIECKOro yriaepoAa, BHLe]seTcs HCKOTOpoe Kojmde-
crBo CO; KapGomaToB. s ycTpaHeHMst BOBMOMKHOM OMIEOKE OT PasioKeHHT
KapGoHATOB TpPeIoAKeHo HeCKOMBKO IPHEMOB.
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1. LIpOH3BOJHTE cOMiKeHHe NpH TeMmEPAType He BHINe TeMHEO-KPAacHOro
xanenns, urofur uabeskars paslomeHHs yriaekmciaoro kamsmms (Iycrascom,
1886, 1889). dror npmeM, omHako, He ycTpaHsmer OMMGKE OT pPABMOKEHHES
YINeKACIOro MArHMA, & BO-BTOPHIX, TIDH TaKOM TOMIEDAaType COMUKeHHS TacTh
COq, ofpasyromefics IpE OKHCIEHUR OPTaHHYECKOTO YTIEDONA, MOMKOT OCTATH-
¢ B TOYBe B BHfe YITeKHCIOH CONM ¢ KAJbOWeM, HaXOAUBINMMCH B HOUBE B
popue rymara (Jlembanos, Bunorpamos n Eropos, 1907).

2. IlpouarofuTs oOmpejcleHHEe YIMCKHCAOTH KapGoHaToB B NEepBOHATANE-
Hoit T0YBe M B HABECKe IOCIe COMUKEHHs M 10 PasHOCTH 3THX ONpejcIeHwmi
BHECTH IIOTIPABKY B TOJyTeHHOC MpH coxcxennu xonmmgectso COg (Tempoiin,
1932). Aror mpHem, GymyuH TeOPETHYCCKH COBEpPILEHHO HPABAMALHELIM, IIpaK-
THTECKH CIRIIKOM TPOMO3NOK, TaK Kak TpefyeT Tpex ompepeleHmit, B3 KoTo-
pux ompepeacine CO; B HaBecKe TOCTe COMGKeHDs efBA JH MOMKET paccdd-
THBaTh Ba GOIBINYIO cTeneHb TOTHOCTH.

3. IlpAMeHATh TpefBapHTCILIIOE pasiiodKeHMe KapfoHaros myTem oOpa-
Gotkr ocopHolt MAE cepHMCTON KuciaoTOR B rogMelficTepoBCKEX YamKax;
9TOT MPECM MAN0 yAoGeH 1Mo CBOeH KpONMOTIHBOCTH ¥ CBABAH £ ONACHOCTHIO
HeKOTOpoil MOTePH BeI[ecTBA KAK MeXarJYeCKH, MPK M3MeNBIeHHH W Iepe-
noce, TAK W BCAEJCTBHE BO3MOMKHOCTH HEKOTOPOro DAa3ioeHmS ryMyca IpH
06paGoTke KMCIOTOH.

4. TlpomsronuTs CcodOKeHMe IpPH BhCOKoit Temmeparype (mo 1000°) pus
TOJTHOTO PAasIoMKeNAA KapGoHaTOB KaabUAs (M Marnds) ¢ BHeCeHMeM TIOIpPAB-
KH Ha YITeRHCIOTY KapGoHATOB B NePRONAYATBHON O0YBe. JTOT HpHem HAamGo-
Tee HajeMHIH, HO TpeSyeT KBApNeBBIX TPYGOK ANA COMOKCHHA H TOTHOCTH
oupegeaeEns CO; xapGoHaTos.

5. CXomeH wo mpEERHNY ¢ apeabigymem npueM TosGopr-Encena (Tov-
borg-Jensen, 1931). mo KoTopoMy coiNvKeHMe MPOWINONETCA B Hanecke, cMe-
maunoi ¢ cepoit. IIpE oxAcaennn nocaegneit obpasyeTcs cepHECTas KMCHAOTa,
NOJNHOCTHIO pasnaraomas KapOoHaTHL

JipyraM McTOTHAKOM OmMEGOR TP ONpEJICTeHHY OPTaEMYECKOro yriaepoaa
MeTOR0M CyXOro COMOKeHMmA ABIAETCA HAIHYHe XJIOPHMNOB, TAK KAK WPH cO-
AOKERAN TPOMCXOAET HX PasfiodKeHHe, COMPOBOKNUIOUIEECA IePCHOCOM XIA0pa
B HorIoTHTENbARE TPYOKA. [insa ycrpaHeHHs 3Toif oIEGKA HEOGXOXMMO BBe-
HCHMe B TPYOKY JJIA COMKeHHs BeDiecTB, IOIJOIAIOMEX XJIOp, HamPHMep
PbCrO,, PEO, cepebpsHoit ceTkn, MK BBefeHMe B ALIApAT, MOKAY TPYOKOK
IS COMIKEOHEA H KaJlMATIIAPATOM C CepHON KHECIOTOMH, TPYOKH ¢ OWEKOBHIMEA
ONEIKAME MNH KATHANNAPATA ¢ WACHINEHHEIM DacTBOPOM CEPHOKHCJOrO ce-
pedpa B 5% H:SO4. Ilpm orcyrcTsun aTHX BHAOM3MEHCNHE Heo6X0XHMO Lpen-
BapHTeNbHOE yAadenHe XJopmuon IpombiBaHmem (Crowther, 1935) L.

B HacTosmIee BpeMsA cyIMecTByeT HCCKOMbKO MoAmpEKamuii Meroga cyxoro
CORGIENIES, OTAHYAIOLYIXCA APYT OT Apyra TIaBEHM o6pa3oM mo cocrasy
OKHUCIFIONAX BeIeCTB, BBOAWMLIX B TPYOKY i COOKeRNs B Henax KOCTH-
sReHHA GBICTPOTH I MONHOTHL OKHCICHHA, a Takke 1o cmocoly ygera COo,
KoTOpasg ompenelsictcA JAGO BecoBhiM IyTeM, amOo TmrpoBanmeM. Boiec
ynorpeburenen, onHaKo, Beconoii cnocob yuera COs.

Ilpr OpasnisHOM NpEMeHeHHA BCC CODpeMeHHHe MONM(UKAIHE HaioT
TOYTH TOMKIeCTBEHHBlE DC3yJNbTATHL, KaK MOKA3aJX0 CPABHETCARHOE HCHKITA-
Hue, npoussefendoe KoMATeToM no opramEYeckoMy yriaepony MemmyHapoa-
Horo obwectsa nogsosenoB K 111 xonrpeccy (Crowther, 1935). Ha ommcamnu
X0fa aHaNM3a MBI 1i¢ OCTAHABJIHMBAEMCs, CYHTAA er0 MOCTATOYHO H3BeCTHBIM
H3 PYKOBOJCTB [0 XAMMYCCKOMY aHATA3Y IOUN.

Merodvr Morpozo coxcacenusn. Xpomoswlih merod. XpoMosHlis Meton ompe-
NeNeHEA OPraHEYeCKOTo yriepofa Osun1 mpenuosken bmepene B 1848 r. Popn-
sxepcom. B 1866 r. Kuon (Knop, 1871) mpumenmx atoT MeTon K OmpesedeHAI

! Jlyunie pacTBOPOM THOCA AT YMEFhIEHHEA HOTCPL TYMYCA BCJAEACTBHE erd PACTBO-
paMocTH
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ryMyca B moYBe ({0 yriepofgy); OTCIOQ XPOMOBHI MeTop NONYIHA y HAC
HasBaHZe Metona Kuoma,

B mHorounmcieHHEIX pafoTaX, MOCBAmIERHLIX XPOMOBOMY MeToXy, GBLIO
NPeANoNeno MHOr0 BHAOM3MEHEHHE 3T0r0 MCTOAR, Pa3NHIAOINUXCA Jo COCTA-
BY OKHCJIHTeNA, KOHNeHTDaNuE CePHOH KUCIAOTH M OKHCAHTeNLHOM CcMecH,
coocofy B TeMuepaType HarpeBauHd, cOocofy yd9eTa YTIEKHCIOTH, Ipexsa-
pRTenbHOM 06pafoTKe HaBecKM ANA paspymenus xapGoxatos & T. A (TwopmE,
19366). B saBHCHMOCTE oT OcoGeHHOCTeli MeTOTa B YKasaHHEIX OTHOLIEHHAX
pesynbTaTHl OoNpefeNeHME MoTyT GBIThH PasmMYHLIMH H B prAfe CIydYaeB OKa-
3HBRIOTCA MORMKEHHBIMH 110 CPABHEHHIO ¢ METOAOM CYXOTO COMIKeHHs.

Kax morasamm mccacposanma OMca u Deitrepa (Ames, Gaither, 1914).
Vaiira u Xoasbema (White, Holben, 1925) u mamm (Tiopan, 19366), raasmoit
NPHYAHOH HeMONHOTH OKMCIEHMA TPA XPOMOBOM METOfe M, CIEA0BaTEeTBHO,
DOHMKeHHNX pC3yABTATOB ABNACGTCH HeTOCTATOYHO BHEICOKASM TemIepaTypa
HATPEBAHAA OKHCHMTCABHOH cMecH. OcofeHHO 3To cleyeT CKasaTb B OTHO-
meHuA cmocofa Harpesanna Ha BOJAHOK GaHe, T. e, IPH TeMIepaType OKOJIO
90°: B aroM caynae, Kax jokazanm RanEme Hommara (Kotzmann, 1929),
noaEoTa oxkucaenHs He upensunaer 90Y% name B ToM cayuae, ecaE B ammapat
mocie XoJoAMIBHEKA BBelneHa TPyOka ¢ OKEChIO MenH. Bonee mosmHoe okmere-
HIe JaeT HArpeBaHHe 1O TeMIEpPAaTypH KHIEHHA OKHCIUTENLHOR cMecH.
Oniaxo | B 9TOM Ciyd9ae IOJHOTA OKECTCHUS JRBMCHT OT TeMIEpaTypH KuIle-
HusA, oOyc;I0BNIHBAEMON KOHIEHTPALAEHR CePHOM XHCIOTH B OXHCIATEXLHOI
cvecn. Hamm BecnmenoBayus NOKA3adm, YTo JUIA OMHOTH OKACIeHHsA Heol-
XOZHMO COOTHOIIEHMe MCXKAY CepHoH KHCIOTOM M BOmOM gnmwaa BONHBIH
pAacTBOp XpOMOBORl KmcaoTH) He HmEKe 3:2 (mo ofbemy) !. Ilpm aroit KomH-
NEETPal#yi M KENATEHEE B rtedennc 15 MitH, IONHOTa OKHCIEHHA XOCTATaeT
98% mo cpamHeHMI0O ¢ MeTogoM CyXoro cosvieHma. llpm6aBKa B KauecTse
KaTanHsaTopa 1 2 cepmokucioro cepeSpa IospolAeT NIph TOH e KoHNeHTpa-
OAE NOXYYHTH TIONHOe COBIAfeHAe C MeTofXoM cyxoro coxoremna (Twpnm,
1936; Tiurin, 1935a, 6).

Pexomennyeman B HeKoTopeix pyroBopcTsax (Tempoitr, 1932) rommenrpa-
oA cepHOM RECAOTH, cooTsercryomas 1 oObemy HaSO4 ma 1 ofmem Bomm
(+ pacreop CrOs), maer HemomHoe oKmcnemme (B CpexHeM oxoxo 94%); yse-
TA9eHNe TpOONAKATeNbHOCTA KANATeHuA Ko 30 MmH. B nmpmGaBKa Karamm-
satopa B Bupe 1 2 Ag;SO4 ysenmuEBaroT MoAHOTY OKmelenns fo 98% (Tiopes,

OcHoBrBasich Ha 9TOM, MH JAfHM ONMHECAHHE XPOMOBOro MeTOAa MOKPOTO
COKeHHA B TOM BUJIe, B KaKoM OH HCHBITAH HaMH.

OumcammenprEGopa (cm. prec. 2). IlprGop ana ompemeneans yrae-
POfa T0 MeTojly MOKDOTO COMNGKeHAA COCTOHT W3 MIMIIIOropiod (Kbeabmanes-
cKoii) Kombur A eMkocteio 200—250 cu®, KoTOpas HpHCOEAMHSCTCA K BepTH-
KaJIbHOMY IIAPHKOBOMY XOJ0MAABEEKY DB. B BepXHec OTBEpCTHC XOJMOJHILHEKA
BCTYBINIEHA ¢ MOMOMIBI0 KaywyKoBoit TpyGKm AedHTenhHAs BopoiKa C ¢ KpaHOM
H AIVITULIM XBOCTOM, TPOXOJSIIIAM Tepe3 Bech XOMOTHIBHEK TOUTH 10 ua KoM-
651 A (me moxoma 1 cx mo mocaemuero). Bepxmee oTBepCTHe BOPOHKH 3aKpHI-
BaeTca HpobKoil, 9epe3 KOTOPYW IPOXOAHT KOHeN ABaKAbl M3OTHYTOX mOX
nNpPAMEIM YIJI0M CTCKIAHHON TPYORH, coefmHswomei mpmbop ¢ Garapeeil nas
otmmenes Boagyxa or CO.; 6arapes cocromr E3 mpomstsatke Mpexceas I
¢ xpemxam pactBopom (1:1) KOH m gsyx Typm 2, 3 ¢ HaTpOHHOM H3BEeCTHIO,
OPUKpPEITOH coeM BaTH. XOJMONHABHAK B BepxHelf Wactm mMeer GOKOBYIO
TPYOKY, CORAMEAIOMYIOCT ¢ ABYMA KaauannapaTama 5, 6, mepsi H3 KOTOpHX
HanoJHeR HACHIMEHEKM DacTBOPOM cepHOKHcaoro cepebpa B 5% cepmoit
KHCIOTe ANA DOTJIOIMEHAA XJIOpa, a BTOPOH — Kpemkolt cepHoif KECHOTOH,
ya. Beca 1,84, qna normomerud mapos Boakl. B ciywae mous ¢ GomsmmM co-
AepiKaHEEM XIOPHIOR Nepef MEePBHM KaldaNNapaToM BBOXHTCA eIMe IPOMMI-

! Mam Gomeme. B CTOpoHy ysenmuemmAa cepmolt xEcmoTmt (White, Holben, 1925).
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panka [pekcens 4 ¢ TeM )Ke pacTBOPOM CepPHOKHCIOro cepebpa 3a BTOPHIM
KaJManmapaToM ¢ CepHoM KUCTOTOE BO BPeMA COMGKCHAS IIOMEIAIOTCH ABe
U-ofpasnne Tpybouku 7, 8, HamonmemHne Ha 3/4 3epHHCTOH EaTpoHHOH M-
BeCTRIO ¥ Nia !/ — IPOKANeNHEIM XMOPHCTRIM KaibuueM. Bropag mormorm-
TenbHAs TPYGOYKA CoeMHCHA C IpenOXpaHHETeNbHOW TpyOKol 9, HamomHeH-
Holt XJOpMCTHIM KAaTB(HEM M NMAaTpoHHOM u3BecTsio. lIpetoxpaHHTCNbHAA TPY-
GouKa coenmuHsercA ¢ oObemacTolt koaboi DyuseHa D, x xoTopo#t a0 m mocie
COMWEHAA JIPHCOSHHACTCST AaCHAPATOP WIM BOJAOCTPYHHEIA Hacoc.

Xoa ananmsa. OnpeflencHMe OpraHmyeckoro yriepoga
B mOYBaYX, He codepiamux xapbomarton Hasecka mousm, or
1 no 5 2 gaa munepambabix nous (u 01—0,2 2 Wi Topdos M MOACTHIOK),

c

Prc 2. Annapatypa jua ONpejeNeHMs YITICpO:AA 110 METOLY MOKpPOro
CONGKEHUA

BROAUTCA B WoABY A;s conKeHHs A W X Heil MpuGamigerTcs oXJammpeHHas
emech — 30 ex® HaSO4 (ya. meca 1.84) u 15 ca’® pomst. Ilocie mpaBasienns
CepHONM KHCJOTH! CORepPIKMMoe KONOBI 0CTOPOKuO B3GAATHIBAETCA OT pYKH,
KonGa npucoenmHseTcA K X0MOABABUUKY & depe3 upuGop, H3 KOTOPOrO HCKIIO-
YeHBl MOMMOTHTENbHBIC TPYGOYKH, MNpPOTATMBAaeTcA TOK BO3AyXa B TedeHHe
30 MAH. NpM CKOPOCTH 11POXOKAEHHES TOKa 2—3 NMYARIPhKA B CeKYHAY.

3arem & npubopy HpHCOEAMHAIOTCS 110ITOTHTENbHHIC TPYOKH, acmupaTop
pasbeAMHNETCH, TAK YTO HAPY/KHHIL KOHEN[ npefoXpaHHTe;bHOH TpyGouxn 9
OCTACTCA OTKPBITLIM, H B Koa0y A depes JeIUTCIbHYIO BOPOHKY TIPUIHBAETCS
5 c#® HacHILEHHOro pacTBopa XpoMonoit KuciaoTl Ilpm mpAMeHenunm kaTa-
nmsaropa b Bume 1 2 AgSO4 mocneanmii nchimaeTca s KoaGy mepen npnGapie-
HHEM XPOMOBOH RMCJAOTHI, AAA 4Yero KouGa Ha KOPOTKHt MOMEHT pasmeam-
BAETCA OT XodopmabHEKA. ITociae mpubanicHus XpoMOBOH KMCHOTH Kpam Je-
JMETeTBHOK BOPOHKH 3aKPBIRACTCH, 8 KOaGA UOCTENeHHO Harpesacres A0 KHIle-
HHA OKACAATENBHON cMecH. Harpepanme 1o MOMenTa KUIEHHA 38HUMAET OKOIO
15 Mmn.; croabko e, T. e, 15 Mum., nposomkaercs m xumsyenme ! Mo mcre-
YeHAH yKABAHHOTO CpOKa NADY)KHBIi KoOllel{ TpefoXpaHMTeNbHOH TpyOKm
coefiuAsIeTCH dYepe3 GyHAEHOBCKY0 Koaby ¢ acnMpaTopoM I HacoCOM, Kpam
JICTATeNEHO! BOPOHKH OTKpHIBaeTcs, ropeliika 1of koXGoil Tymmrca, m gepes
pprfop TWPOTITUBAETCH TOK BOSAYXA B TeyeHwe 45 MmHYT. 3areM NOMMOTH-
TenBHBIe TPYOKH CUMMAIOTCSA, OXNayKAAlOTCA OKOJO BOCOB B TedeHme 15 mmn.

! Boxee mp R’ , BanpEMep Ao 30 MHH., He YBCAMTHBAET IOJ-
HOTH OKHCJIEEHA.
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¥ B3BEINMBAIOTCA JJIA OTpeReNeHUs KOoAmdecTBA BHIEAMBIIEHCA TPH COMIKe-
gun COs.

Onpefenerne opraNmYecKOro yrieposa B Kapbomar
HBIX MOYBaX. HeKoTopLie aBTOph! PEKOMEHAYIOT M AN MeTOAAa MOKpPOTO
COMKeHHA TpeBapUTeIbHOe PagpymcHue KapGoHaToB PocopHoit (Cabanma,
1903) mam cepumcroit kucaoroh (Crowther, 1935). Opnaxo stuM oGecreHd-
BAETCA TIPEIMYN{CCTBO XPOMOBOTO METOAa MOKDOTO COMOKCHHS Tepe METoXOM
CYXOT0o COMGKCHM; ¥ OTHOIIEHEH GHICTPOTHI M IPOCTOTH ONpemeleHHs.

ITo Hamum MccleHOBAHWAM, DNOJNE YAOBJMETBOPHTENBHEE Pe3YABTATH
naer paspymeHHe KapGOHATOB CEPHOA KUCIOTOR HeNOCDeACTBEHIO Mepex
coxcoxerneM. 1lpu meGonsmom comepxaHnn KapGoHATOB MOMHOe MX DPAsIONKe-
HYMe JOCTHTAETCA CTAaphIM Mpyevom, TpennoxkeHHuM Boasgom (Boasd, 1878;
Wolff, 1864), a umenxo: B koIly c B3ATOH mavecxolt noussl mpubaBAAeTcA
15 cu® Bomur w nocremenno — 30 cu® Kpemkoi copHolt KHCTOTHI, IPATEM COAEP-
#umoe KonGbi ocTopoxkuo B3banrmnactes. Ilpn nprGapaennn cepuofi KHCAOTH
HPOHCXONHT CHILHOE PasorpeBanuc cmecd H pasioxeHHe KapGonaros. Ilpm
3HAYHTENLHOM COAEPIRAINNM KapGOHATOB IOJHOTO DABNOMEHHR HX yKasaHHBIM
uUpHeMOM He JOCTHTAETCS; B OTOM Caydae BIOJHEe YNOBJIETBOPUTENLHLIM OKa-
3acA caemyomuii nipueM B koxfy co B3ATON uuBECKOX NOHeMHOry NPHIH-
saercs 25 ex® 10% HoSO4; mocme paGanthisaNma COREPIKAMOro M BHIICACHUA
snaunrenbHoit gacrm CO; xapGoHaToB Ais IONHOTO PAsiOKeHHA MOCAEAHHX
Konfa HarpeBaeTcA (OTHCIRHO OT ammaparTa) A0 KHNCHEA COjlePMKEMOIO I
kanararcs B Tewennc 5 MyH.! Ilocre pasioikerna rapGoHaTos KonSa IpH-
COeIMHAETCA K XOJUORMNhHMKY anmapaTta U 1epes 1pnbop UpoTiIrHBaeTcs TOK
BoaAyxa B Tegenwe 30—45 mumH. 3aTeM K mpuGopy npPICOEJHEHSIOTCA TOTIOTH-
TespnLic TPyOKH B B Koaby A npuinpaerca mo ovepen® 45 cx® Kpeuwoit cep-
Toii KHCHOTHL B 5 cu® HacwIiensoro pacTsopa XpoMosoit wkmcsote. (IIpm
TIPEMEHeHHH CEPHOKHMCIOTe cepeGpa BCHIIAHHE ero IMPOM3RO AT Mepes NPAIH-
Bauvem H,SOs w xpomosoit Kucmors.) [Mampueiiwne omepanmnm coOXOReHMs
OXMIAKOBK ¢ ONNCANHLIME BHINE ANA GeckaplonaTimx mous 2,

Iepuanzanarnsiii werod Moxporo coxokcuus Gow npepnoxer O. A. Kox-
mmicom (1924) n srgomsmenen B. T. 3anmpomerossiv (1927). CpapHureanHEIX
HCUBITAHAIL 9TOTO METOJA APYTUMM aBTOpaMA He Ipowssogmiock. Ilo cBoemy
NPEENUIY A 1O Texnmike paborhl KAKAX-THG0 IpeMMyniccTR mepel XPOMOBBIM
MeTOIOM 3TOT METOR HC HMeeT.

Ceprnorucaviiy merod Pobuncona, Mar-Jluna u Buavamxca (Robinson,
McLean, Williams, 1929) Meron cocTOMT B OKHCIEHHH OPTARHTECKOIO yrie-
pona cepuoit kucgoroil (mo Kseapaamio), upuuem yriaepoi BhIeAsercs B BANO
CO;, a cepnaa KmcioTa BocCTaHasamBaeTcs o SO0z, KommdecTno KOTOpOro
B 2 pasa Gomsme koxnyecta COz:

G 4 2H,50, = CO - 2H,0 + 250,.

OnpenencHne mpoussofutcs o Kommucersy SOp, KOTOpoe yYHTHIBaeTcs
wopomerpuuecku. CrenoBaTeNbyio, OTOT METOX KOCBEHHHIM.

llanHEe, MONyYcHIble ARTOPaMH MeTONA, TOKAsalH, YTo U0 CPABHEHHMIO
C MeTONOM CYXOro COMUKEHHA OH AdeT 3HATHTCALHO JIOHIKEHHEIE DPe3yib-
TarHl, B cpeadeM okono 90%; moaroMy aBTOPH PCKOMEHAYIT YMHOAATH NOAY-
qennic pesyibratsl Ha kKoaddmument 1,116. Onmaxo, Kak TOKa3aJI0 CPARHE-
Teablioe MembITaHme sToro Meroxa B 1935 r. (Crowther, 1935), upmvenenue
xoadppunnenta He HaeT YNOBIeTBOPHTCULHEIX pPe3yALTATOB, TAK KAaK IIONY-
YenHble TAKUM IyTeM JaiHKC oGHADY/KABAIOT 3HAYMTENBHBIC OTKIOHEHHMA OT

1
og e pi¢
10N COREPHAHANE TyMyca)

2 Tlo okoH“aAu PaloTrl HCOGXOAUMO OMONOCTIYTL ACHHTENLHYI BOPORKY BOJOW KIS
YAUIEHKA XPOMOBOK KECIOTH. BO M3lexcaHHe 3aefamus KpaHa, & IMUE( KPaRa CMATHBATL
docdoproit kKucaoTol.

3TO0ro P op 10% HsSO, npu xEmAeREH

c s
namo mp peayaLTaTe (mpaE HeGONH-
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NAaHHHX o METORXY CYXOro CoavReHms, coctasafsa or 94 mo 143% mo cpasne-
HEIO ¢ noctefEnaMA. IloaTomy, HecMoTpst Ha Goxee 3HAYBTENBHYI0 CIOKEOCTH
M TPONOKATENLHOCTD ONpeNeleHds, MeToX He MMeeT TPeEMYIIECTB Iepen
XPOMOBHIM METONOM M CHIABHO YCTYNIaeT HOCAOHEMY B TOUHOCTE.

Hpus. abHbLe (| Hble) MeTodv. onpedeseHUs opzaHudeckozo
yeaepoda no oxucasexocru

TIpaHOED 5TAX MeTOJOB OCHOBAH Ha IPENNONOAKEHHM, YTO COOTHONIEHHE
MKy BONOPONOM H KACIOPONOM B OpraHH BemecTse MOYBH MpAGNE-
3HTENPHO PaBHO COOTHOINIEHHIO STHX DJIEMCHTOB B BOJe; Clef0BAaTeNbEO, KHC-
JIOPOJ OKECAMTENsA PACXOAYeTCA TOALKO HAa OKHCIGHMe OPTaHHTeCKOTO yrie-
pora Ao CO.. ITosToMy, IpEMeHAA TATPOBRNHLIA PACTBOP OXHCIHTENS, MOKHO
o pacxoAy IoOCHeqHero BHYECAHTs HpHGIHBATENbHOE COAEpXauUHe B IOYBE
yraepona, a clIefOBATeNbHO, M TyMyca. ITH COOOparKeRMsA OBIIA Da3BETH
Hmeperossu (1904), mpeamommBIiEM THTPOMeTpHUECKHI MeTOx ONpemeie-
HMA ryMyca ¢ DOMONLI0 MApPraHMEBOKHCIOTO KANHMSA; BTOT MCTOJ HOABEPraIcH
pasmmuHmM BagonsMeneBasM (Texpoiimy, 1932; Mmeperos u Twiopuna, 1927;
Poanos, 1914; Cononnena, 1915; Twopan, 1925). B nocrentec npema Gounmoe
BHEMaHHe IpHBIeK Golee GHICTDHIA XpoMosbiil Meron, mpemroxeHEr Ilon-
nenGeprepoy, BAAOM3MeHeHNbI TIOPAENYM, YOKIA H APYTAMA aBTOPaMA.

Xpomostie merodsl npUBAUIUTEABHO20 ONPedescHUS OP2AHUYECKOZ0 Yzie-
poda. Merox Illomnembeprepa (Schellenberger, 4927, 1931). Oxrmcaemme
rymyca npomasoautcs 0,4 H. pacrBopom CrOs, IpETOTOBIEHHHIM HA Kpenxol
ceproii Kucaore (yn. seca 1,84). Hasecka nousst B 0,5 2 Geperca B Gonsurymo
npoSupKy H3 cTeKna «mEpeKcy, Kyma mpmwmsaor 40 cx® pactsopa CrOs B
cepHoii kmcmote. CopepskaMoe HpOGHpPKM mep TCA Tep TpOM,
H npobmpka HarpesaeTca ma ciafoM miamenm po 175° ma wro Tpebyercs
90 cek. Tlocae aroro HarpeBaHHe NpPEKpPaIialoT H, IOAEPMaB NpPOGHPKY B Te-
9eHHe 1 MEH. Ha BosAyXe, OXJamnalor ee saTem B Boje. Ilocie oxiaxpen:s
COmepANMoe TIDOOHPKA BLUIEBAeTCA B CTakam, cofepxammit 150 cx® Bom,
H Typa e OmMoOmacKmBaoT mpo6mupKy. IloayweHmEli pacTBOp THTPYOT AIS
OmpeflefleANs KOJAMYeCTBA HEM3PACXOOBaHHOM Xxpomopoit kherorHt 0,2 H.
pactBopoM colm Mopa B NpPACYTCTBHA HECKONLKEX Kameldb NEQeHENTaMAHa B
5 em® ocdopHoil KHCAOTH io TIepexofia cEHell oxpackn B senenymw. aa ompe-
HeleHHA THTPA XPOMOBOH KHMCHOTHI NDOMBBORAT TAKUM e 0GDA3OM XOJOCTOE
OTpefielieRye, TaK KAK TACTL XPOMOROil KHMCIOTH Pagiaraercsi MpR HArpesa-
HHE g0 175°

Opnranansnnit Meron IlonnenGeprepa 6uir y nac mcunran B. ®. Herrs-
pesmyM (1929; Degtjareff, 1930) = M. C. Bacumsessim (1931), pRecmmma B
Hero HeKOTODHIC BWNOM3MEREHMS B IEIAX NPAMEHEHAs IS MacCOBHIX OIpe-
NeJeHMi.

Ilo [ertsipeBy HarpesaHHe OPOM3BORUTCA N2 GaHe W3 cepHOB KHCTOTHI
B tevenne 10 Mmn.; BacmabeB pexoMeHJyeT HaTpeBaHWe B TepMOCTaTe IpH
125—170° p Tegenuc 5—15 mun, ! .

Meron Tiopuna, Bomee ymoosoe BumomaMeHeHme Merofia lllommenGeprepa
6o npeanoseno Tiopnanm (1931). Cymuocts BAgomsmenenus, no Tiopuay,
saKAOIaeTcA B OKACHCHEH Tymyca 0,4 H. PAacTBOPOM HBYXPOMOBOKHCIOTO Ka-
M5, IPUTOTOBIIEHUOTO HA cepHoll Kucaore, P 7] 1 6 o7 enuu 1 06.
H2S04:1 06. H20, mpm KAnsucHEM B TeveHEAe 5 MEH. B HeGomsimoi KonGouxe
0GHKHOBEHHOTO CTEKIA.

Buifop yxasamHBIX yCHOBWH OKMCIENHA OCHOBAE H& DPe3yNpTATAX HCCIO-
HOBaHHs, TOKA3ABIIETo, UTO NPHA OTHX YCIOBHAX THATP XPOMOBOH KHCIOTH He

&

! OprrrEATBOOe BEAOCHaMEeHeHHo MeTofa III prepa, up Herrspe-
BHIM W COCTOSIIiee B OKECHeHER cmechlo CrOs m HyOs, OKasayoch COBepNIeHHO HeYAATHHIMN
(Toopun, 1931; Walkley, 1935).
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naMeHAeTCA, TOra Kak OpA Golee SHAYATENbHOH KOBIEHTPAIE CEpHOH KEC-
0Tl (M, ciaepoBaTesbo, NpHE Golee BBHICOKOH TeMmeparype KHNeHHA) TPo-
HCXO/[MT 3aMeTHOe DPA3JIOKeHHE XPOMOBOM KHCIOTHI, a IIpH MeHbIIeil KOHIeH-
TPAIME CepHON KACIOTH CHJILHO YMEHBIIAeTCA MOAHOTA OKHCIeHHA, KOTOPas
OpA yKasaHEKIX YCUHOBHAX cocTaBliser okodo 85—90% mo cpasHemmio ¢ Me-
TojoM cyxoro convkenma (Twopunm, 1933a, 19366). Boaee monmoe oxmcieHue
(93—95%) nocrEraerca mpm mpmGasieHmu B Kavecte Kartaxmsaropa 0,1 2
CepPHOKMCIIOro cepefpa, IpAMeReHAe Koroporo Ghino mpeproskedo H. A. Ho-
Maposoii (Homaposa, 1933).

Xox ompememernmAa. HaBecka IOUBH, PAcTepTodi B araToBoii CTyNKe
7 mpocesrnol qepea curo 8 0,25 an, ot 0,1 mo 0,5 2, moMemaerca B Koaude-
cKylo Kon6ouxy emxoctsio 100 ca®; B xonly npmiEBaeTCA M8 UMIETKH HIR
Gioperkn 40 ca® 0,4 H. pacTBopa ABYXPOMOBOKHC/IOrO KauMs B pasBefelHOi
1 : 1 cepuoit kucaoTe 1 Kobasiaserea 0,1 2 AgSO4. B ropio KoaGhl BETasAACTCA
MaJICHbKaA BOPOHKA, CAYKAIIAA XOJONEILEAROM, I K0x6a CTABUTCA Ha Harpe-
TYIO STePHHTOBYIO DIEKTPHICCKYIO IUIMTKY (HIM Ha MAJICHBKO® INIAMA TOpea-
KH), HATPEBRETCA JI0 KIMICHUA FKEJKOCTH, LOCJAC MEr0 YMCPCHHOC KATIATeHMHe
mpopomiaerca B TeucHEe 5 MuA. Ilocxe oxnammgennsa copepuMoe KOMGLl CMbI-
BaeTcA B Golee 0OBEMHUCTYH KOHATeCKYH Koxfy (Ha 250 cax®), mpuuem mnony-
gaercs 06nLeM muaKkocTd B 75—100 cad. K nonyyerEOMy pacrBopy mpm6as-
asercsa 2,5 ca® docdopHOit KuCAOTH, 5 Kamedp AEPeHEIaAMANA H OCTATOK XPoO-
MoBoli KECIOTH TATpyerca 0,1 H. pacTBopoM coxu Mopa jio Hepexofia TeMHO-
cunel OKpack:m B 8edemylo. Ilepexon ompack:m B TPECYTCTBUE pocdoproi
KHCJIOTH, yCTPaHAMIIel BINAHNE WOHOB OKACHONO JKejleaa, 09eHb Pe3OK M BhI-
serBactest 1 —2 kamnsavm 0,4 \. pacTsopa coma Mopa.

Briumcnenue NPEGIH3ATEBHOCO COMEPHKAHWs OpPTaHEIECKOTO YIepoma
PON3BOHTCA, MCXOMA B3 pacdera, uro 4 cu® 0,4 H. pacrsopa coOTBCTCTBYeT
0,0003 2 yraeposa.

IIpacyrernne Kap6oHATOB e OKA3HBaeT HEKAKOTO BIMAHEA HA OIpese-
nenme. Ho anA moun, 3aconeHnBIx XJXopHAaME, MeTOX AaeT HeBepHEE (Ipe-
YBeNHUeHHBIE) PE3YAHTATEL BCASACTBHC PACXOJA XPOMOBOI KHCIOTHL Ha OKHC-
leHHe XMOPHAO0B. BIHARMe XIOPHAOB MOMKeT GHITH OTYACTH YCTPAHEHO Tpe-
BAPHTENLIHM BHeceHMeM K Baaroli Hamecke 0,2 2 AgsSOs ¢ 5 cx® cepmoit
KACHOTH, passefieHHoit 1:1; cmech octapiserca Ha 1 Wac mpm mepmomm1Ie-
cKkOM B3bajTHIBAREM AusA mepesofia xiaopa B AgCl. Ommaxo & B 3TOM Ciygae
TOPOMCXOAMT TWOTOM, BO BPeMs KHIAYEHHS C XPOMOBHM DAaCTBOPOM, HeKOTOPOC
pasnoskenme AgCl ¢ BmmemeEuem xaopa. IloaTomy ais c¢HabHO 3acomeHHBIX
XJIOPHAAME MOYB Jydile OPAMEHATh TPeABAPATENLEOe yAalleHHe colell Ipo-
MBIBAHKEM (HAUPHMCpP, PACTBOPOM CaSO.-EHzO).

Yoxaun (Walkley, 1935; Walkley, Black, 1934) smpmomsmenmn wmetox
TiopHRa, ACKTOUAB KUNAYeEHe; OKHCIeHHe NPOH3BONHTCA 3a CYeT Harpesa-
HHA, TORYFAOMEToCA TPA CMEIMeRuR 10 cx® BomHOTO pacTBOpa ABYXPOMOBO-
KHCcIoro Kaama m 15 cu® kpemkoidl cepHOil KECAOTH, IPHIMBAEMEIX KO B3ATOH
nasecke. IIpm aToyM, onHAKO, OMTHOTA OKHACACHHA OKA3HIBAGTCA 3aMETHO HHEXKe,
weM TpE mcertone Tiopuna.

Merop Imyka (cMm. Cempoitm, 41932; MImyx, 1928). Oxucrenme mpomsso-
auTeA myTem HarpesaEHEs co cMechio 15 ca’® 0,4 m. KoCryO7 ¢ 30 cu® cepmoit
KHCJAOTH Ha BofisHoli Game B Tewemme 4 4ac. Ilomyvemmmifi pactBOp moCHE
npRGaBAeHAA HOHCTOr0 KAIHA OTTHTPOBHIBAETCA IAOOCYIBPHTOM B TpPHCYT-
CTBHHM Kpaxmaua. .

Ma-3a cBoeil AIHTEARHOCTH METOX HTOT HC HMOJYYMI PacPOCTPAHENHA.

Cpasuenme Meropmos HlommerGeprepa, TwopuHEa w VOKIN, mpomaBefAeHHOe
Kouarerom mo opraEmueckoMy yriaepoxy B 1935 r. (Crowther, 1935), moka-
32710, 9TO Hambolee TIOIHOe OKECJIEHUe NOCTHraeTcA MeronoM Tiopmra (c mpm-
Gaproit AgsS04) — 93—97%; caesyioltee MCCTO 3aHAN OPHTHRAIBHHIA METOM
IMoancnGeprepa — 89—94 %, n HammeRce NosHOe OKECICHAe MAX MeTOX YOK-
s — 72—84%, Mo cpaBHEHMIO ¢ METOOM CYXOTO COMKeHHS.

111



Ilpu TpuMeHeHEE COOTBETCTBYIOINEX KO3(MpMIMeHTOB BCe TPH cHmocoDa
HAIOT Pe3yJabT4aTH, NOBOJHHO XOPONIO COBIAAMONAE C METOMIOM CYXOTo €O-
SKAKeHMA; OTKIOHEHHS B Ty MJM JPYTYK CTOPOHY I GONBINMHCTBA HmOYB He
npesumar * 5% (mo Merogam Yoram n LloamenGeprepa Heckoabko Gomb-
me — o + 8—12%).

TMpuumBsE OTKIONEHUHA B Ty H APYTYI0 CTOPOHY, KAK BBHUACHEHO BAIIMMM
uecirenosannamn (Topun, 19366), Teskar B pasnmuHOl CTemeHN BEYTpeHHeil
OKHCACHHOCTH TYMYCd, COCTaB KOTOPOTO MOKeT BBIPasKaThCsl B OJBEX CIyYasx
gopuymoit  CnHzmOm, B Apyrnx CaHomOm-x), B Tpersmx, maoGopor,
Crll2mOpm+y). ITosTOMy TOMHOe coBnagenHme pesyABTATOB TPHOIN3MIeNBHBIX
MeTOH0B (NpAHEMAaA BO BHAMAHWE HelOJHOTY OKHCIGHHST) MOKeT GBITH TOMNB-
K0 B TepBOM CIyYae; BO BTOPOM CIy4ac TMTPOMETPHIECKOe OIpPeAeIeHHe
HOBKHO maTh Gollee BEICOKHE peaylnTaThi, TAK KaX 9aCTh XPOMOBOH KECIOTH
R3PACXOAYeTCA HA OKHCIEGHHE BOJOPOAA, & B TpeTheM ciaydae, HaoGopor, THT-
poMeTpHYECKoe OTpelelleHme JacT (olee HU3KAe DPE3yJLTATH, 9eM MeTOX
CYXOr0 COMOMCTIMA, TAK KaK JACTh YIIepoda B IyMyce ysKe ABISIETCA ORMC-
NeHHOl 3a cueT uaGbITKa KucaOposa Oy.

O6bemn i merod T'iop ATA OIHOBPCMEITIOro OTPefleNeuns yrie-
poma m okucasemoctr rymyca (Tiopmm, 19366, 8). Opraunyecxkoe BemecTBo
OKMCIHCTCA THTPOBAHHEIM PAcTBOPOM XPOMOBOI KHCJOTH; COjlep/kaHHe yrie-
poa ompenengcTca mo obpasyromeiics COg, a OKHCIAEMOCTD, T. C. KOIMICCTBO
H3PACXOT0BAHHOTO KACAOPOSA, — THTPOBAHAEM XPOMOBOK KUOCHOTHI, OCTAIOLHE-
cA TocAe ORHCAeHHA BelmdimHa OKUCIHEMOCTH BLIPAIKAETCA YCIOBHO B yrie-
pome («Cor»).

Xon ananmasa. Jlaa onpepeneHus mpuMeHsercs Tov ke npubop, Koro-
phIf OOMcan BeIIe AAA METOJA MOKPOTO COMKEHHS.

Hasecka, coorBercrByiomas 0,1 2 opraHmdyecKoro BelIeCTBA, TIOMEIAETCST
B k0a6y A s conomenns; sateM B Koaby BHoCATCA OKodo 1 2 IpoKaJeHEOro
TOPOIIKa meM3H (s yCTPaHCHHA TONYKOD M TICPErpeBaliHA BO BPeMs KHUA-
wenus) ¥ npmrEBaercA 20 cx® cepHOHl KACHOTH, p HOW B OT Lo
1.1 (mo oGnemy). Komba mpmcoeanmnserca K XOIOAMIBHAKY IpHGOpa I uepes
TOCAC/\HYI TIPpoTATHBaeTC B TevenHe 30 MHH. OUHMIEHHLIH BO3AYX ANA yja-
JeHIN A3 TprGopa yrIeKNACIOTHL.

ITocne aroro & npuGopy NpACOEIMHATCA TONIOTHTEAbHHe TpyGouKH,
B oGy A BHocAT 1 2 cepsokdcioro cepefpa, B kKavecrBe KaTalmaaTopa, #
npaxusaor toado 100 cx® 0,4 m. pacreopa GExpoMara Kajus, MPETOTOBIICH-
HOTO Tia Ccepioil RMCIOTe, pasBejeHHoii! B orHomerma 1:1; pacrBop BaH-
BACTCA Yepe3 AEIMTENBHYI0 BOPOHKY. 3aKPHIB KPAaE XeAATENLHOH BOPOHKE
7@ paswmeganus 0pabop or acompaTtopa, HArpeBalOT MOCTeNeHHO (B TedeHH®
15—20 mnn.) koaby mo wamenus scwaxocrd. Ilocoe TOro KaK IpoXoXxkjeHHe
NysbIpbKOB ras’a 9epes Kaluaunapat ¢ CCPHOW KWCHOTOM 3ameqmrca (DpHE-
GnnsaTensHo epes 5—10 MuE. mocie Hayana KANeHHA), OpuGOp COPAMHAIOT
¢ ACOMpPATOpOM H, OTKPHIB KPAH [eJHTeNbHOH BOPOHKH, yCTAHABIMBAIOT Mef-
Aemupiit ToX Bo3gyxa (2 mysbippKa B CeXyny), MPONONAA KMNAYCHHS B Te-
wermue 30 yuH.

3aKoHURB KAIAYCHMC, 1TPOOJUKAIOT TIPOTATHBAHHEE BO3AYXa ucpe3 mprbop
eme B Teverde 30 MUH., IOCHe YeTo CHEMAIOT H B3BEIIABAIOT HOTIOTATE/IBHEIE
rpyGouku ana onpegenenma COz, Y0 KOTOPOH BHIACIAIT CORCP/HAHHE yrire-
poga (Cco,). JInA otipejienieHns OKUCTACMOCTH cojepninMoc koabut A mociac
OXJAMKCUHS WICPCHOCHTCA B MepHYlo Konby Ha 500 ca?, mpmaev TwareanHo
OOMBIBACTCS M eTUTCIRHAs BOPOHKa. JloBefsi — NpH OXJAMKICHHN T0 KOMHAT-
HOM TeMlepaTyphl — 00beM MRHAKOCTA B MepHOIT Koafe Ko IepTH H TINAaTeNb-
HO Ticpevemas, Sepyr ase nopmum mo 50 cu®, NpEGaBIANT B KMKAYI 110
2.5 cxu® dpocdopnoit xkmcxorst m rarpyior 0,1 1. pacropom comm Mopa B mpm-

! PacTBOp roTOBRTICA TyTeM cMememma { 4 0,8 B. Boxmoro pacrsopa KiCriOr ¢ 1 4
KpenKoii copHOE KHCIOTH,
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CYTCTBHHE 5 Kaleab ABQeHEIAMAHA, KOTOPH NprbaBiIAeTcA HeHOCDPOACTREHHO
mepeX THTPOBaHHeM. BelmuyHA OKMC/AAEMOCTH BHIPAJKASTCA B BHAE YTIAepoxa
(Cox), mpEEEMasn, uro 1 cx® 01 u. pacrsopa coorsercryer 0,0003 z yrue-
pona.

Jiaa ycTamHOBIeHHs COOTHOIIEHHS MeKAy PacTBOpoM GHXpoMaTa H COJBIO
Mopa npomssojETCA IOMHOe XolocToe onpenedehme. TArp comm Mopa ompe-
RellsieTcst 10 THTPoBaEEOMY pacTBopy KMnO,.

TpaMensa ommcanusli Meron TiOpEHA JIA ONHOBPeMEHHOTO ONpeAejNeHAS
yriepoia M OKHCAAEMOCTH, MOKHO IOIYYATH HPEACTABICHHE O CTENeHH BEYT-
PeHHell OKHCIEHHOCTH TyMyca, KOTOpas, IO HMEIOINHMCA JaHHHIM, OKAa3H-
BAeTCH pasNMYEOR AJA TOYB PASHEIX THIOB H AAA Pa3INTHHX IOPHBOHTOB
onmol  Toli e mowsm (Tropun, 19366). Hax ®m B cayuae OTAeABHBIX OpTa-
HHYeCKEX COSIMHEHNI, 87lech MOKeT GBITH TPH CIIyYad:

1) Cgo, = Cox, 2) Cco, < Cow 1 3) Cco, > Cox -

VecaosHO MOMHO MPHHsTE, 9TO Neposi caywall COOTBETCTBYeT cpefiHeil HIH
HODMAJIBHOM CTeNMCHE OKHCIGHHOCTH TyMyca, BTopPOii — IOHHKeRHOH u Tpe-
THil — IOBHILGHHOA CTeHEeHW OKHCIeHHOCTH. ¥ CIOBHOA BeIMYMHON, Xapaxre-
pH3yWIIed paslAYHYR CTelleHh BHYTPEHHEH OKMCICHHOCTH, MOKH(Q NPAHATH
peqaguEy d = Cco, —Cox (B MPOTMEHTAX K COAeP/KAHHI0 Yriaepofa).

Jlas GonpIIEECTBA BepXHHUX MHHEPAJBHKIX TOPA30HTOB HOPMAXBHHX (He-
380009eBHbIX) TOYB BeNmUMna d GJM3KAa K HYJIO; B CeBEPHHIX 109BaX OHA
[JeldaeTcs OTPHIATENLHON, a B I0IKHBIX, HA0G0POT, NMONOKHTENBHOMA.

Ha To7HOCTH BTHX OIpefeineHHit MojKer OKA3aTh BIHAHHe HAINWYHE B IOY-
Be 3AKNCHBRIX CoeJWHeHMI Kejleia MHIHM, Hao60poT, INepeKACH MApraHma.
Onnaxo M B GTOM CIywae MeToH MOXKCT GHITh MCUOAB30BAH IIA KaveCTBOHHOM
XapaKTepHCTUKH YCJOBH Pa3OMKeHHs OPraHMYecKAX 0cTaTkoB M 06pasopa-
HHEA TyMyca B OTHOmIeunH aspauud. Merox Moxer ObITh 1IpAMEHEH TaK:Ke
AT XapaKTePACTAKHE CTeleHM OKMCIEHHOCTH OTANbHLIX (ipaxmmii rymyca B
I olipefieieHMsA B HEKOTOPHIX H3 AAX CONeP/KaHHsA BOJOPOAA M KHCIOPOAa
(Twopuu u ITosomapesa, 1937).

Tipamencune Meroza TopnmHa K ompefedeHHI0 3amaca ®HePTHE B OpTaHHE-
yeckux coepdHeHEAX. COMOCTABJICHH® MOJERYIAPHOM TONIOTH CTODAHHA Da3-
JIEYHBIX OPraEHYecKEX COegHHEHHH ¢ KOJHYeCTBOM KHCIODOAa, HeoGXOXEMOro
WA X IOTHOTO OKHCHNOHHs, NIPABOJHT K BHIBOXY, 9To Ha | rpauM-aToM ®me-
nopona mpmxopnrca or 52 o 56 kanopmit, 3 cpegem 53—54 Kamopmm. Ilo-
3TOMY DPC3YABTATH! ONpefeNeHUA OKHCIACMOCTH MOTYT GHUTH HCIONH30BARB
AJst XapaKTepHCTHKH IyMyca B MeJ0M, HJIH OTAedbHEIX ero Ppaxmuil, B 0THO-
IleHHE 3amaca OHeprud, tak kak 1 cx® 0,2 H. pacTBOpa OKHCIAHTENXA COOTBET-
crayer 53—5,4 ManniM Kavopuam. Mmewoiecn B HameM PpacIOpPSIKeHHE
I0Ka HeMHOTOIHCICHHLIe JaHHKe (411 TopdoB) MOKasHBaloT (/AMaKOe cOBHA-
JleHH TAKOro MeTOfa ONpefel]eHMA 3amaca JHEPTHA ¢ KAIOPUMETPHYECKEM
METOAOM.

Onpenenenue asora

Jias ounpefeieEds oGmero 83orTa CyMECTBYeT HECKOABKO METOMOB; HAaH-
Gonee pacupocTpaHeHHWt H8 B¥X — MeToR Kneabjans, onEcanHe PasTHYHKX
BAONaMeHEHHH KOTOPOro MOKHO HAWTH B JIOGHX PyKOBOACTBAX IO XEMEYe-
croMy amamaay nods ([lempoiin, 1932; Lemmermann, 41932).

Buecro o6HuHoro MaKpoMeTofa olpefielenre 230ra no Keeasgamo Momuo
BECTH MO MUKPOMEeTOAy HAR,.uTo emie ymoGHee, HONyMHKPOMETOXY.

Omnpepenerde 10 STHM METOKAM MoKer OBITH HPOH3BeleHO NBOSAKEM Ny-
tem: 1) paspyluenme OPraENYeCKOTO Bew[ecTBa NPOMBONMTCA B GOMBUIAX
HaBecKax, HOcTe PaapyLIeRHMA CEPHOKHCHABIE DacTBOpP ROBOJMTCA JIO OIpPexe-
JeEHOro o6bema m u3 Hero GepyTcs HeGoabIINe NMOPHUE ANA OTTOHKH aMMHa-
Ka; 2) paspylleANe OPTAaHWYECKOr0 BEM|SCTBA NPOHIBONHTCA B MAJHX Ha-
BeCKax ¢ HeOOMBUIEM KOTHISCTBOM COPHON KHCIOTHL.
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MuxpoxEMHTecknii MeTox BO BTOpoM ciydae Tpefyer HATHYHA MHKpO-
XMMHEYecKAX BeCOB H B ofomx ciaydyasx — ocoforo ammapara ¢ KBapmeBhIM
XONORAALHAKOM, MHUKDPOGIODeTKM AJA TUTPOBAHHA W 0c0G0il TIATeIbHOCTE
paGorhl. BenrmanHa HaBECKH, Win MOPIEH, KACAOTO PACTBOPA AA OTPE@ACTHI
230Ta 10 MEKPOMETONy AOJN/KHA COOGDA30BATHCS C TeM, YTO AJis HOTIOMEHHA
aMMAaKa Gepercs Bcero 2—4 cx® /70 H. HoSO, (Teppoiin, 1932; Lemmer-
mann, 1932).

Boaee ynoSem AnA paGoTst B OOBIYUHBIX YCIOBHAX HOXYMHKDOMETOR, LpH
KOTOPOM BEJHIMHA HABECKH M KOJMYECTBO CEPHON KHCIOTH, a CAefioBATENLHO,
M PacTBOpa I(eJ0YM AJMS OTTOHKH, YMEHBWIAOT B 4—5 pas mo CPaBHCHHIO C
MAaKpPOMeTONOM, a JIA IOIJONIeHMS AMMH2Ka NpPH OTIOHKe YIOTpeSmamT
0,02 . pactsop H2SO4, Kotophiit orrurposRBaercs 0,02 5. NaOH. Ilpn mens-
meM 0§beMe KHAKOCTH JJIA OTTOHKH COOTBETCTBEHHO yMEHBIIAIOTCA PasMephl
IePeTOHHOTO amIapaTa, a caMas OTrOHKa (0cofeHHO ¢ BONAHKIM IapoM) Tpe-
GyeT Mmenpme BpeMcHH. JlaA TOYHOCTH NOTYyIaeMEIX AAHHEIX HeoGxogmmo
BBOJATL NONDABKy HA OCHOBAHAM De3yABTATOB HONHOTO XOJOCTOTO OIpefe-
TeHHs. .

Xpoxmosrie merodul onpedesenus asora

Maxpomerod. B nureparypc MMeIOTCA YKA3aHHA, UTO OPH ONPeNeNeNnuy
TyMyca MCTOJOM MOKPOTO COMeHHA mo HHomy asor mepexoamt B aMMHAUHYI0
¢opMy m moer OHITB ONpefeleH OTTOHKON aMMHAKA, KaK M IO METOAY
HKreaspana, npmgeM «And moes, GCAHBIX CEAMTPOH M XJIOPHCTHIMH COJNAMH,
TodyYaeMble UpA STOM PE3YABTATHl COBEPIIEHHO TOKAECTBEHHHI C HOXyyae-
meMr mo Merony Hueanmamsm» (Hdemsanos, Bmmorpamos m Eropos, 1907).
910 ykasanme OHN0 TOATBepiideHO mccienoBanmsvmE B. H. @mimmnosoii
(1931); pesyabTarsl, TONY4eHHHe HA3BAHHBIM ABTOPOM IpPH OIpeleleRAH
azoTa mocae onpefe’derma rymyca no KHomy (mpy KORNeHTpaOWH CepHOMK
KHCJOTH B OKHCIMTeNBbHON cMech He muske 50%), maam yamopmeTsopHETCILHOE
copmanenme ¢ Meronom HKbempmana. [las ompejemenms 2a30Ta COmepKEMOe
KOMOH mocie OKMCIEHHA TyMyca HEPeHOCHATCA B AHCTHUIAMMOHHYIO Koafy,
upubapanerca versipexkparEnii o6beM 50% NaOH no cpasmenmio ¢ 06bemom
CepHOIl KMCHOTHI, B3ATOH ANA OKHCAGHMs TyMyca, M aMMHAK OTTOHACTCA B
0,1 1. HySO;4, ®ak & mo meTony Krennmans.

Ynpowennviii noaymurpomerod Tropuna. Hasecka mousm m3 ofpasma,
TponymieRHoro geped curo 0,25 MM, B NBO/mOM-TpOMHOM pagMepe IO cpaB-
HEeHMI0 ¢ HamecKo# Aua ofnemHoro ompejencama rymyca (r. e. 0,2—0,3 ¢
npH cofiepxaHuy ryMyca oxomo 10% ¥ T. A.), Domemaercs B OGLIKHOBEHHYIO
NIE KOHM4eCKylo KOIG0uKy emkocteio 50—100 cad; sarem B koaby mpmam-
Bator 2,5 cxu® 10—25% pacreopa CrOs (mum 10% K:Cr;07) m 5 cx? xpenxoit
CepHO# KUCIOTHI; OCTOPOKHO BAGANTHBAKT W, BCTABAB B TOPABINIKO KOXGH
MaJeHBKyI0 BOPOHKY, IIOMelIaloT Konfy ma NpeABapHTeNbHO HATPETYIO 3ieK-
TPHYECKYI0O OTOPHHTOBYN IATKY UA; Ha ceTKy ¢ rasoBolil ropeiaxoi. Bsumny
OMEBNIHHOr0 BHIAGTOHHUA YTAEKHCIOTH! ¢ MOMEHTA BBeACHNA CePHON KACIOTH
Ha9aJ0 KHNEeHAA MO/KHO CYHTATH ¢ MOMEHTA NOSBIeHAs B KoaOe GemoBaThIX
mapos («¢asiMkd»). Iocie ororo kmnAveHme mpomoikaercsa 10 MmH., IDpHEYeM
HHAKOCTh K KONTy HarpeBaHMsA 3aMeTHO 3eldeHecT. OxiagmB KoxGy, CMBHIBAIOT
colepIKmMoe ee B ARCTIIAAMAOMNIYI0 KoxGy emioctsio 200—300 cx®, mpmuenm
06heM HEAKOCTH momkeH Grirk oxono 100 cal. 3arem B Koy nmpmamBaiOT
20 cx® 50% NaOH, nobaBnsmior \Ba-TpE KycOdYKa 3ePHACTON0 IHHKA IJIA
HeGONBIIYR JIOKKY NMPOKANEHHON HeM3H, NPACOSNAHMIOT KOGy K HeGONBIIO-
My ammapary Add OTTOHKE W OTTOHAIOT AMMNAX KHIAYEHHEM B TeUeHHE
15—20 mun., uro6rt meperramock 50—60 cx?. OTromka TpoM3BORUTCA B IpHU-
CMHEYI0 KOHMYEeCKYI Koaly, B KoTOpYl0 IpefBAapATENBHO OTMEPHBAKNT W3
Groperrm 40—45 ea? 0,02 u. HySOQ,. TurpoBanme xucTmINATa NPOMBBOXHTCH
0,02 =m. -paersopom NaOH, me copnepxxamum yraexmenorsl. Magmratop — me-
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THI-por. JueTHaIAT NepcA TUTPOBaHHEM IONe3HO TIPOKHIATHTL AAA yhanae-
una GO, # THTPOBATH AOCTATOTHO TOPAIRM.

1 ex® 0,02 1. pacTBopa coorsercrayer 0,00028 z azora.

Merox paeT xopoinme coBmafeRHs ¢ MeTomoM Hbeahaans m oucns ypoGed
WIA_MEHepaNIbHLIX [0YB.

Tipn okmci1eREE XpoMoBo# KECTOTOL psAja 830THCTHIX COCHmHeHHil, B KO-
TOPHIX a30T HENMOCPENCTBEHHO CBABAH ¢ YMIEPOAHLIMH ATOMAME, EaIlpEMEp
MOTeBHHBI, MOUeBOH KMcJOTH, KofeHHA, KpeaTHIMEA H T. A., HPOHCXOKHT
TloTepss a30Ta H XPOMOBEIA MCTOA faeT HOHMKCHHBE PE3YILTATH IO CDPAB-
Hewmo ¢ mcropoM Keeapnams:. To sxe camoe Illmysm momyumn E xus nexoro-
puix nous OjHako OU IPOH3BOANI OKHCJeHHe IPH Gollee BHLICOKOH KOHIGHTpA-
muM ceproi kHCHOThE (4H2804: 1H20) m npu Gomec MPOZOIKATCILHOM KHf~
YeHWMM, 9eM TUPHHATO B OOMCAHHBIX BHUIE MCTOAAX; Ha OCHOBAHHMM ke €ro
MCCIeNOBAIIHi, YeM BHINE KOHMEHTPAIMSA CepHOM KHCIOTLI H YeM OGoxpime
OpOROKATCABHOCTs KHUAUCHHsA, TeM Ooiblle IOTEPA a30Ta A YKA3aHHBIX
cO¢NIAHeHMH; B TaKOM jKe HANpaBJeHMM XeHcTBYyer M M3ORITOK XpOMOBOH
kuenorsl. llooromy Beisosst Ilmyona, monsepraiommue COMHEHHIO TOMHOCTH
XPOMOBOr0 MCTOAQ ONPCAGTEHMST a30Ta B IIOYBG, eABA JH MOXKHO CYHTATh
OPABAALIBIMA B OTIOMICHNH ONHACAHHLIX BHIIE METONOB, XOTH He HCKII0TeHA
BO3MOKHOCTB, UTO MOTYT BCTpeuarhcd HOYBH, IS KOTODHIX XPOMOBHI MeTOX
MOMeT Jarh UOHIDKOHHbIe PesyibTaTh, TaK sKe Kak m Meron HKeemnpaas.
Bonpoc, Takum ofpasom, TpefyeT eme natbHeiinicro H3ydCHHs,

Merod Jlioma. Bonee TounbiM (abCcomOTHEIM) MeToXoM ompejeienus 06-
mero asoTa B MOGLIX 830THCTHIX OPraHMYECKUX COCAMHEHAAX ABAAETCA METOX
Toma. Byxyun Goxce cioskasiM B pabore, 9em Meroj Hueasnann, a raasnoe —
Meuee yoDHWM IJIA MacCOBRIX aHaan30B, McToX J{I0MA MoYTH He mpHMeRAET-
c3 B NMOYBGHHOM aHammsc Mexmy TeM He NCKIOY9eHa BO3MOXKHOCTB, 4TO B
HEKOTOpHIX cayvasx Merop I{beabfain MO:Ker [aTh HETOUHEE PeSYIbTATHL
Taxne coy9ad OTMCHENH A POXCTBEHHLIX IOYBEHHOMY TyMycy o0BexTos,
HMEHHO, AN OypHIX M KaMeHHMIX yriell, 0cOGeRHO A TePBEIX, IAe MeTOR
HKeeangana gaeT cHAKUO TOHIUKCHILIC PE3YJALTATH, HO-BUARMOMY BCASACTBAE
BhIjCTTeHAsA a30Ta B cBoGomnoM cocrosmu (Cragnuxos, 1936; Lambris, 1925).

Taxoe ke HecoBmageHuc Meromos Kuempgans ® [{ioMd GOm0 HemapHO
ycranosneno B mias topdammermx mous (McKibbin, Snell a. Dyck, 1935),
ANA KOTOPHIX IOMYYEHBI ClefyIONHe DPesyAbTATH:

Iourw  Io Kuemsnamnio Ho ITsoms

1 2,47 3,28
3 1,88 2,00
5 1,88 2,16
7 1,98 2,50
9 2,20 2,49

Jlan MAHepaNbHLIX IOYB CPABHATONBHBIX JAHABIX He HMEETCH, OFHAKO HO
MCRA0YeHA BO3MOMKHOCTb, 9TO M 34eCh HPH 0c0G0 TOUHEIX MCCIETOBAHHAX
OpEAeTcA ToNB30BaThCA MeTofoM Jlioma.

Meron [I0M3 COCTOHT B COMGKEHHH OPraHHIeCKOTo BelleCTBa 8a cdeT
KHCNIOpO#a OKHCE MeAW B ToKC YrAeKACAOTH, UpHAYEeM NONyJalomuecs IPH
COMKeHHH OKACHB a30TA BOCCTRHABIMBAIOTCS HAKANGHHOH BOCCTAHOBIEHHOH
Mensio o ceobomuoro azora, Cmecs CO; m cBoGogHOrO a30Ta TOCTyHaeT U3
TpyOKR IR cOMOKeHHs B asoToMerp ¢ Kpenxmm pacrsopoM KOH; mpu etom
CO: moromaeTc A B asoToMeTpe CoGmpaerca GHCTHUY a30T, 06BEM KOTOPOro

pAeTca B 1O HHM Ta0MANAM TepednciteTcs B BOCOBHe efMHMIHL '
1 MoppoBroe onucamme Meropa MmmMi MoxHO HaBTH B DY X N0 Op é
CKOMY anmaamasy, a Tak/ke B Kmmre Cragm <A " i { yraei» (1936).
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Onpejieniee BOXOPOZA B KMCJIOPOAA

Omnpepenenuc cofep:KanEs BOAOPOAa H KACAOPORA B IyMyce HPOACTABIAET
8 GOMBMIAHCTBE CIyuaeB HEPA3PEUIMMYIO 34424y BBUAY HeBO3MOKHOCTH KONH-
9eCTBEHHOTO BHIFENEHHA TyMyca M HAJNYHA XHMHUYECKH CBA3AEHOH BOXHL B
MHEHCPaJIbHOHA 9acTA MOYBH JICKNIOWeHMEeM MOryT ABHATHCSA TONBKO GefHble
30J10it TOpPAHEACTHEO TOPH3OHTH WM FOPHSOHTH JeCHOH IOACTHIKH.

Teopermuecky IpeACTaBAACTCA BOBMOKHKM OUPENeARTh CONOPKAHHE BO-
Aoposia M KHCJIOPOfa B TyMyCe MMIepajJbHEIX IOYB, BOCHONb30BABIIHACH Ipefi-
BapHTensHOE 00paboTKOM IOYBH 10 ONMCAaHHOMY BHIIe MeToxy Parepa
CMECBI0 COJIAHOH M (PTOPHCTO-BOAOPORHOM KHCIOT I YAQICHHSM BOXHBIX
CHJIAKATOB M THAPATOB oKucell OmHaxo Taroit 0GpaGoTkoil ecI® m MOCTHTaeTcs
B HEKOTOPHIX CJyYaAX yjaleHHe LOCTeAHAX, TO OJIHOBpeMeHHO HemaGekHO
3aTparMBaeTCs H OPraHHYeCKas YacTh NOYBHI, TAK YTO ONpPEXeJeHME BOJOPOAA
B Kucioposa eAsa aa GyfeT mMers GOMBIIYIO ICHHOCT

IlosToMy ompepeneHHe BOAOPOJa H KHCIOPOJA OORIYHO IPHMEHSAETCA
TONBKO K BH, M H8 ryMyca OTACIbHEIM (PPAKOHAM TOCTON-
Hero, rAaBHbBIM 00pasoM K IyMEHOBOH KACIOTe (Taxike GATyMaM H HEKOTOPHIM
ApYrEM COGJHHEHHMsAM) DM COEHANBHBIX HCCJIENOBAHUAX

Ilpu 3ToM HEMOCPENCTBEHHO ONpeACHAETCA TOIBKO BOJOPON, COHEpriaHHEE
sHe KACI0POoAa OGLIKHOBEHHO BBIYACJACTCH TO PAJHOCTH [a OCHOBAHMHE ONpe-
JeNeHnM yriaeposa, a3ora, BOJOPOAA H 30l

OnpeeieEne BOAOPOAA OPOH3BOJUTCA WO H3BECTHOMY METOly ONeMeHTa]-
HOTO AHAJINGA OJUIOBPCMENHO C OUpefieeHEeM yriepona

B nocnenuee spews loanx (cM CragEuxos, 1936) npeyiroxmn Goaee
npAMOA Meroj OMpefeNeHHst KMCJIOPOJa B OPraHMYeCKHX COGJUHEHHAX IO
PABHOCTH MMy KHCIOPONOM, COMOPHAINEMCA B TOJNYYEHHHIX MPOAYKTAX TO-
perms — CO; m H:0, m xommdecTBoM KHCIOPOKa, 3aTPAUEHHO1O IIPH COMGKe-
aur Ilpn atom [lombx ckoECTPYHpOBaX 0coOEIE mpmGop, mMoSBONANIIMIE TOYHO
ofpefieATh KOXAYCCTBO H3PARCXONOBAHHOrO Ha LOMKKellMe KACIOPOAA

OpEraHanpEHE MeTON oNpeAeNdeHAs BOJOPOAa M KHCIOPOJ8 B OPraHHIC-
CKHMX coegmaeHmAX mnpejanoxken Cramexom m Hememom (Stanéc u Neméc,
1933) IlpEEnAm ATOr0 MMKPOMETONA 3aKIIOUaeTCs B ciaefyiomeMm Opranm
gecKOe BelecTBO OKHCiaseTcH B pacTsope KJO; B KOHNeHTPUPOBAHHON cepHOM
xmcyore mpu 170—190°, npm aTom yrmepox oxmcamerca B (Oz, N — B NHs,
H—B H0, S— 38 H3804 Cl m Br—p HCl m HBr Pacxopg kmcimopoma na
OKHCTEHHe CONpPOBOMKIAETCs BHIZENeHHEM MOj2 IO yPaBHEHHIO

2KJO, = K40 + I3+ 50.

(Onpenenenne a30Ta BOBMOKHEO TOJABKO B COSAMHERHAX, K KOTOPHM IpH-
menEM (ool HKrempmamsa, ciefoBaTelbHO, HCKMIOYasd HATPOCOSAHHEHHA,
THADA30HEL, 03a30HH H T. 1.).

Buijensomuiicst Hon yJaBiEBaeTCA MeTalrHuecKmM N1 H 3aTeM oupeje-
AsieTcA RAA BHYHCIOHHA BeIMIHHH okmcagemocTH (Oxydationswerte) 3mas
okmciasteMocTs (T © pacxox kmciaopoma), % C (mo COz), % N, % S u %
raszoHA0B, MOMKHO BHYACIHTH COXPKAHHe BOROPOAA M KHCIAOPOXa

ABTOpH TIpMBOJAT B CBoeli paGoTe peSYABTATH AHAJABOB pPA3IHMIBEBIX
OpraHAYeCKHX COCJMHEHMil, KOTOPLHe IOKA3HIBAIOT XOpomiee COBIafieHHe C
ARaHEBIME OGLIYHOTO DIIOMEHTAPHOr0 AHATH3A

IIpE mcciefoBaBHMHE COCTaBa TYMyca STOT METOA eIle He NPAMEHANCH, HO
OH 3aclhykmBaeT BHHMAHHA, 0CO0eHHO eCIH AJA aEaqi3a MMEeTcs HEe3HAUH-
TeJbHOe KOJAIeCTBO MATOPHAIA

C 2Toli e NeNBI0 ONpefie]eHAA BOAOPOAA M KHCIOPOJA HO OKHCIAGMOCTH
MOKeT GHTh HCHOAB30BAH THTPOMETPHIECKH-BECOBO XxpoMosbii Meroa Tiopm-
Ha J7s OXHOBDPEMEHHOTOo ONpe/NeNeHHA YIMepPofa M OKHCISeMOCTH, ONACAHEMIE
BHIIE.




THIABA V
POJIb T'YMYCA B NIPOIIECCAX NIOYBOOBPA30BAHIA

C HammumeM B mOYBC ryMyca CBA3aH PAm TPOL B3aH
OpPraHRIeCKAX BEL[ECTB M KOHOYHEIX IPOAYKTOB HX PASIOMEHHA ¢ MEHEepATb-
HOlf wacTpi0 TOYBEL, OTH IPONeCCH MrpaoT GoXbllyl0 pols B 0OmEeM KoMI-
JieKCe IPOIeCCOB N0YB0OGPa30BaHKA, HAYMHAA ¢ ABICHHE BLBETPHBAHHA
OepBHYHEIX HOPOZ00GPAIyIOMEX MEMEPAlioB M KOHYAM CJOKHEIME TpPOHec-
camMu (opPMUPOBAHAA HOUBEHHOTo NIPOGHEIAA ¢ er0 XapaKTepHHM RJfA PasHRIX
THIIOB TO0YB paculleHeHHeM Ha TeHCTHIeCKHe ropwsoHTH Cnemuduyecxue
0COBEHEOCTH IOCEAIHX, BHIPAKAKINAECA B PasANYHOM XHMHIECKOM COCTABE,
Pa3NAYHKIX (PH3RKO-XEMHYECKAX, PHamuecknx, GHoxmMmdecKEX ® Mopdomo-
THYECKMX CBOHCTBaxX, B GOIBIIMHCTBC CAydaes LpPsAMO MK KOCBeHHO, B 0OMb-
eyl BAM McublUed Mepe 00g3aHEI CBOAM DPAasBETHEM INPONCCCAM, CBHIBARHBIM
¢ HaJiM4HeM B I0YBe I'yMyca, H efBa Ju OyfeT IpeyBelHuUeHHEM CUHTATH, UTO
B I¢He3HCe 3HAYMTONLHOM YACTH I0YB 3eMHOr0 INApa YKasaHMNble OPOMCLCH
HrpaoT 04eHh GOMBLIIYI0 DPOJIH

XHMHAYECKHE M KROJJIOHJHO-XMMHYECKHE NMPONECCHI B3AHMMONENCTBHA
TYMYCOBBIX BEHIECTB C MHHEPAJIEHON YACTBIO IIOYBBI

Croco6HocTs FyMycOBBIX BEIIECTB BCTYNaTh B COGAMHEHHAA ¢ MHHEPajpHbI-
MM BeIeCTBAMH IIOYBH! GhIIA YCTAHOBNEHA eIe IepBLIME HCCIAeAOBATENAMEA
rymyca — HIoperrenem m BepueraycoM. TpynamMm HasBaEEWX aBTOPOB GBIIO
MONOMKEHo HATAN0 XMMMYECKOMY HAIIPABIGHHI0 B OGBACHOHHH IIPOHCXOAALINX
OpH ©TOM IIPOIECCOB, KOTOpPHEe PACCMATPHBAIHCH Kak TPOCTHle XAMAYeCKHe
peaKnum 00pasoBaHHA cOMedl IePerHOMHKIX KHCIOT ¢ OCHOBAHMAMA IOYBHL

C pasBMTHeM XHMUN KONIOHAOB OTH NpOCTHE NpefCTABIcHHA HSMeHH-
JMBCH, ¥ OFHO BPeMsA POJb TyMYCOBHX BeICTB B IIPONeccax Ba3amMopeicTaad ¢
MHHOPANBHOM aCTHIO IOUBH OCBEIAIACH WOYTH UCKIIOIHTONLHO ¢ KOLIOUAHO~
XEMU96CKOH TOUKE @peHAS, OCHOBAHHEM JJA KOTOpPoili ABMIHCH pPE3KO
BHIpaKeHHEI® KOJUIOWAHLIe CBOMCTBA IyMyca, a4 TaKiKe H3BeCTHAsA TepPeONeH-
Ka pesyibTaToB pPafor Do M3yIeHMI0 XHMHYECKOTO COCTaBa IyMyca, HOKOXe-
GaBmMX Ope:HMe NPEACTARNCHAA O CHeyUPUICCKAX NePerHOMHBIX KHC-
noTax.

CoBpeMeHHEIH LepHOJ MOXHO XapaxTepH3OBaTh KaK IepHON CHHTe3a
o6onx mampaBieHmH, Tak Kak paGoTHI mocieAHEro BpeMeHH BHIACHHIA, 4TO
PeaKkmHE B3aH i Al TYMY X BeIIeCTB ¢ MHHEeDAIBHEIMH, HeCMOTPH
Ha KOJANOWAANBHEIA XapaKTep MepBHIX, & YAcThi0 H BTOPHIX, ABIAKTCA B PAAe
chy9aeB XEMMYeCKHMHE IO CBOEil UDEPOAe H B OCHOBe UX JN@HHT KHCIOTHBIR
XapaKTep IIaBHOK MacChl TYMYyCOBEIX BEIIECTB, KOTOPOMY o6fdaHEl HX ONeK-
TpPOOTPURATeAbHBIE CBOMCTBA
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Dr3AKo-XHMHYECKHE H KOJIOHIHBIC CBOHCTBA ryMyca

Jman@suposBaHHLic 304 TryMHHOBOH KHCIOTH OGHApYKMBalOT ACHO KHC-
Y10 peakmuIo, Xapakrepuaycmyio sHaucHEama pH or 3,4 1o 4,5, B sasmcm-
MOCTH 0T KOHUeHTpanuu aoaa (Bmmmsxos, 1935). Ilo-sEpmmomy, pH 3,4—
3,5 sApiaseTcA OpefielbHON BeNHTUHOI, XapaKTepuaylomieil cOOCOOHOCTH BhIje-
NeHHO# TYMHHOBOH KHCIOTH K OTIIENNeHHMI0O BOXOPOAHEX HOHOB. DIEKTPONHA-
TH3MPOBAMULIe O0pPA3MbI IPHUPONIULIX TYMYCOBHX 0GpasoBaHmii IOKA3HIBAIOT
Gomee xmcayio peakmmio, o pH 2,9—2,8 (Mattson, Eckman, 1935) n name
no 2,3 (Anderson, Byers, 1933), uTo Moser OHTH O06BACHeHo mim Goiee
3HATATEJLHON NHCCONMALEH ecTeCTBEHHBIX TYMHHOBHX KHCIOT WIM Hajd-
gEeM APYTAX KACIOT, obrajaiomux Gosee BHICOKOE KOHCTaHTON AMCCOLMAMEM.
Vxazauiple 3wageuns aKTABWOR KACAOTIOCTH ryMyca GamsKo COBOAJAOT C
Beanmundumyn pH juis oxexrponwanmampopannmx toan (Bradfield, 1928) m
SHAYATENBHO HPEBHIMAIOT KHCIOTHOCTH, KOTOPAf MOMKET BEIBHIBATHCA NPH-
CyTCTBMEM B BOfe yriIeKMcaorl. O CHIe MOTeKyIAPHOPACTBOPAMBIX
KHCIOT, YAQIAGMBIX TIPA ONEKTPUAUAIH3E, INCITOCPEACTBEHHLIX AAHUBIX dfie
HMeeTcA.

Ha ocroBamME xe mMeomuxcsa ompefenermii pH B pacTBopax HeKoTopBIX
HHBKOMOJEKYJIAPHBIX OpraEHYecKHX KACIOT (IXaBexeBOH, TEMOHHOM, yKcyc-
mO#) MOKHO TipefmoONaraTh, YTo HpH TeX He3HAYATEABHEIX KOHIEGHTPAIHEAX,
B KOTOPWX 3TH KACJIOTH MOrYT IPHCYTCTBOBATh B I0YBE, CTENEHE AKTUBHOK
KHCJIOTHOCTH, BHI3BIBaeMasi HMH, e[sa JH MoMeT NpeBHILIAT: YKA3aHHEE
BEIle 3HAYEHHA, COOTBETCTBYIOIAE TYMAHOBHIM KHCJIOTaM. OTH 3HRUeHAA BO
BCAKOM CJyuae JOCTATOYHO BHICOKHE, TAK Kak cooTsercTeyior 0,001—0,0001 =.
KOHIEHTPATAA CANBHRIX MHMHeDAILHBIX KHCIOT, 94TO IIpA HEPACTBODPHMOCTH
FYMAHOBLIX KHCIOT (B CMBICTe MOJEKYJIADPHON PACTBOPAMOCTA) IPEeACTABIAET
co0oit 3aMegaTeNbloe ABICHAC, KOTOPOC J03BOMNseT CYATATh TYMHUNIOBME KUC-
ToTh 3a KEcaorhl cpefHeit cmam (Oden, 1919); Hoselimme mnccregoBaREA
1o Bompocy ofpasosaHuA IyMaToB, OFHAKO, NIPHBOJAT K BEIBOAY, 9TO IyMH-
HoBasg KucloTa obnafaer cmoiictBaMu cxabbix kucaor (Xammckmid, 1936;
Antipov-Karataev, Khainsky, 1935). KncinMu cBoitcTBaMM TyMWHOBHIX KHC-
n0T 0OBACHAETCA AABHO YiKe YCTARHODJNENHAS CINOCOOHOCTH MX BCTYyNaTh B
COeUHEHMS ¢ OCHOBAHMAMH H pasjararh CONM NPYIUX cIaGhIX KAcHoT (Kap-
Gomarsl, pocdarsr, cHIEKATEH) ¢ 06pasoBaHmeM COGCTBERHEIX coJeil HaM ryma-
TOB, IPHYEM KOIHIECTBO CBASBIBAEMBIX TYMUINOBOM KMCIOTOH OCHOBAHAMA, MK
HHA9e — TUTPyeMad KHCIOTHOCTH Ce, BO MHOro pa3 NIpPeBOCXOJAT aKTHBHYIO
KHCJAOTIIOCTH W HH B KOEM CIyd9ac He MOKCT OBIT), OfbACHeHa HAJIHYAEM HeaHa-
YATCABNLIX KOTHUCCTRB a7ICOPGMPOBAHHEIX AHHOHOB APYTMX KHCIOT.

‘B Hacroamee BpeMs, KaK y:ke G0 cKasaHO paHBINE, MOMKHO CTHTaTh
JIOKA3aHHEIM, UT0 FyMHHOBHIE KHCJOTH ABJMOTCA OKCH (¢peHoM)-KapGOHOBHI-
MHE KHCJIOTaM¥, COepKaInaMn npabruaatennrto 4 KapboxcuasHbx B 3—4 (e-
AOABHEIX TPYNIIL HA MOJIeKyTy Becom B 41300—1400.

Cnofofuele ryMAROBEIE KACAOTHI MMEIT PE3KO BBIP:KEHHEIH KOJIOMMHEIH
Xapaxrtep, ipayeM cTemeHb AMCOEPCHOCTH MX MOKeT ObITh BeChbMa PasiHTHOM.
IlepBAYHEIE IACTHIKE FYMUHOBOII KHCJIOTHI HMeOT AMMKPOCKOIMYECKHe pas-
Mepst okomo 20 pp (Oden, 1919; Ostwald, Steiner, 1925). Yacreuka cuiasgo
TEAPATHPOBAHE!, UMEIOT OTPBLATENLHEA 3apal, M OpPH STHX pasMepax 9acTH-
YeK TyMMHOBasA KHCIOTA AaeT TeMHO-Oyphle TIOUTH IIPO3PauHbie KOMIOMAHLIE
pacrBopsl, KOTople He HATHBEPYIOTCA.

B nmanbHeifmeM, NpA HAJINYAR BIEKTPOINATOB, TP 3aMCP3aHAM WIA UpH
BHICYIUMBAHAN, BCIEACTBME YMeHBIIGHAA HAM paapeiBa BojgHHX ofomovex,
DPOMCXOAAT CHAHBAHHE NEPBUIHWX YacTHIeR APYT ¢ ApyroM W oGpasomaHme
BTOPWYHHIX TACTAYCK Golee KPYNEBIX pasMepoB (0Kkomo 1 M), XapaKTepEEIX
AAS CYyCUCH3MHA TYMHHOBHIX KHCJIOT. DTOT IPONECC YMeHbIICHWs AHCIEPC-
HOCTH MOKeT CONPOBOKAATHCA H H3MEHCHMAMHM XAMHYECKOro CTPOEHHA B
CTOPOHY JerHApaTalAd, OKHCICHHAS 1 10JHEMEPHBaNHH.
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- Hapsgy ¢ TYMAHOBEIMH KHCIOTAMH DA3IMYHOH CTemeRH AWCIePCHOCTH
(BKmOyas Gosee AHCTEPCHYI0 IEMATOMENAHOBYI0 KHCIOTY) B COCTaBe TyMyca
aMeioTes B Gollee MIM MeHee 3HAYATENLHOM KONMYCCTBE KHCHOTHI ¢ MeHbel
BeNMYHHOK MOTeKyxsl, OGHADYXNBaeMble IIPK HI6KTPOARANN3e B ANOXHOH Ka-
Mepe. DT KHCIOTH, JAMIAe MCTEHHBIE PACTBODH, HOKa MAJ0 WMCCIEROBAHBHL
Hapsany ¢ HesHaUATeNRHEIMM KOJMHYECTBAME TPOCTHX HASKOMONEKYIAPHHX
©OPraHETeCKEX KHCJIOT 3liech MOMKHO UDPC/IONAraTh IpPHCYTCTBHe Golee CIOM-
HHIX KHCAOT, TeHeTHIECKH CBARAHHEIX C FYMEHOBHIMA KHCAOTAMH, T. . ABIA-
JOLHXCA JnG0 TpPeALIeCTBeHHUKAMA TOCIEAHHMX, NHGO HpPORYKTAMA HX DAac-
nana. CooGpasKeHHs 0 BO3MOKHEIX IyTAX 06DPABOBAHHS OTHX KHCIOT, 00HelM-
HenHbx OfiedoM B rpynmny QyIbBORHCIOT, OBIIE BEHICKa3aHsl HAMH Danblle,
B 1JaBe 0 XUMHUCCKOM COCTABE TyMycCa.

CooTHomenre MeXAy He NHAIH3YEMbIMM TyMAHOBEIMA KHCIOTAMYM W JHa-
JIA3yeMBIMH KHCIOTAME TIPA 2IEKTPOAMATAZE MOMeT GHITH 0ueHb PA3IUYHBIM,
B 3aBECEMOCTH 0T PAAa YCHOBHI, BIMAKIOAX Ha IpPONMECCH pABNOMeHHA NI
rymaduranun, Ilo pannsy Marcoma m dxmama (Mattson, Eckman, 1935),
OTHOCHTENBIIOe CONEPIKAHHe AHAIHBYeMHIX KHCIOT CHIBHO YMEHBIIAeTCA IO
Mepe Xojla TyMu(UKANMM, 9TO XODONIO BEAHO TPH CPABHEHHMH pA3NMYHBIX
cnoes NecHol mopcruakm (rabm 23).

Ta6nmga 23
Conep:kanHe THANHBYEMBIX KACIOT
O63exT HCCIMORARKA Ca(OH),, Heos s
Enosasa mopcrmka®* . . . . . Fq Fa Fs
Henmaxmayemne KHCTOTH . . . . 84 156 197 205
JEaaEsycMumic kECIOTII . . . . 49,8 50,4 31,2 14,4
* 3uaxu Fy Fy u Ty — ® noxry c1010 3Hak H — x
ryMUDHILPOBANHOMY CTO0

MoskHo AyMaTh, OfHAaKo, 4TO ONEKTPORMANH3 He YAaJAeT IOTHOCTHIO
npeIonaraeMyio TPyIIy HYILBOKHCIOT, aCTh KOTOPHIX, GyAyTH CBfI3aHa HO-
CTeleHHKMHE TIepeXofaMA [0 CTelleHH KORAEHCANMA ¢ FyMHHOBBHIMY KECIOTA-
MH, MOYKET OCTABATHCA B H3BECTHOH (ACCOMMAIMOHHOM MIA ancopboEoHHO)
CBA3K C MOCAEQHEMHE.

B nocnepHee BpeMs HOAYYeHH! AaHHEE 0 HAXMIAH B COCTaBe TyMyca HOIO-
JRATCAPHO AAPAKEHHMIX KOMILIEKCOB, BBIIS/AIOUHXCA IPH BJACKTPO/NAIHZe
8 karomuyio xamepy (Wilson, Staker, 1935). O xoxmuecTBeHHOM COfepHKAHUK
oroif rpymmm moka cyurh TpynHo. Ilpeamomosxenne Anpepcora m Baitepca
(Anderson, Byers, 1933), cawraiomux, 9r0 KATHOHHKI XapaKTep SHATUTEINE-
HOi 9YacTH TyMyca HOKasbiBaercs PacTBOPUMOCTHIO DTOM WacTH B CCPHECTOHR
KECTO0TE, TIeNp3s CIRTATh 0GOCHOBAHHBIM.

Kucinas npEpofa TyMWHOBHX H CONYTCTBYIONAX MM BeI[eCTB H HX KOI-
SOWIHEW XapaKTep OOBACHAIT PsiX ABIEHHN, MMEIONIHX IPOMANfAoe 3HATEHHO
A5 DOYBOOOPAROBAHHA W JTA PA3BHTHA HOKOTOPEIX BAKHHIX cBOMCTB TOYBH.
K uncay mocieqHHEX OTHOCHTCA OGMenHas HOIJOTHTEABHAA c1ocoGHOCTE K Ka-
THOHAM.

Pons rymyca B ofMemmoii moraorHTensHOl cmocobmocTH

- I'ymyc spusercs BaKHEIM (paxropom ofmenmoil mornorATensHol cmocol-
HoctH (wm obMeHHOil ajpcopfmum) IOYBEI K KaTHORAM, TaRK Kak eMKOCTh
oGMEHHEOro WOTJOMEHAA y TyMyca SHATHTeNsHO BHNle, deM Y TIMMEHCTOR
¢paxmme. Vimeowumeca NaHHHe N0 ONPefiefeHUI0 TON -eMROCTH A ryMyca
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B RenoM, 00 0GpasmaM Xopollio IyMEpUUEpOBAHHOTO TOpa HIH TYMEPHIE-
POBAHRHIX CNOeB JeCHBIX HMOACTHIOK, JaloT BeamymEy or 486 mo 200—210
(Mattson a. Eckman, 1935) xz-sx6/100 2 mpm pH oxoxo 7. Hocrepnas senn-
umHa, oxolto 200—240 mz-sxe, GHna Nonyyema TakKe M HAMH ANA rymugH-
NHEPOBAHHLIX FOPM3OHTOB JECHWX NOJCTWIOK B CMOMAHHHEIX jecaXx'. Memee
TyMEQEOEPOBARHLIE CIOH JECHHX HNOJCTHJIOK, OCOGEHHO M3 XBOMHHX JNeCOB,
obmapymnBaioT Golee HASKYIO eMKOCTh 06MEHHOro moraomenus — Ao 100 xe-
axe. IlomuTKa Ompefe/eHEs eMKOCTH WOTAOMIOHHA FyMyc8 B MHHEDANBLHEIX
TOPH3OHTAX HOYB, KOTOPOE MO:KeT GLITH CHeJaHO TONLKO KoCBeHHO (HANpHEMep,
0 PasHOCTH A0 M TOCHe MPOKANMBARMA HIW OKHCIOHEA NEePeKHCHIO BOAOPO~
Za), mpMBera K CHABLHO KodeGmiommmcs pesyasraraM (Bumoxypon, 1934:
Topmennn, 1931; Mc George, 1930, 1934, 1934; Mitchell, 1932; Turner,
1932), ensa nm sachy:KEBalomum AOBEpHA IO ABYM mpmiMHaM. OnHOit H3 HEX
ABNAETCA TO, UTO B pPANe ciIydYaeB He OPOM3BONMIOCH HACHIIEHHA IpPHA Heiir-
PaNbEO PeAKIHE M, CeN0BaTeJbHO, Pe3yNbTATHI HeCPABHWNMEHI, a APYyrok —
Mayaf Hafie;KEOCTh NPUMEHSRNIETOCH METONA PasHMIL, TAK Kak ofmas eM-
KOCTh 00MEHHOrO NOTIOMEHAA TYMyca H MEHEPaTBHHIX KOIJIOHAOB efBA i
ABjIAeTCA IpocToll cymMMoli 00MeHHOM CIOCOGHOCTH Tex M APYrAX IO OTHEIb-
moctn (Bpemdmnsn, 4936).

BenrunRa eMKOCTH 00MEHHOro HOTMOMEHAsA TyMyca 3aBHCHT OT €r0 COCTa- .
Ba, IIpHYeM IVIaBHOe 3HAYCHMe TPHHANICKAT OTHOCHTEABHOMY COJNCPIKAHHIO
TYMHHOBHIX BEH[ECTB KAaK PAcTBOPHMBIX, TaK H He PACTBODEMHIX B IIENOUH.

Ilo gagmbiM Opena (Oden, 1919), axBuBANEHTHEIE Bec FyMMHOBOH KmCJIO-
TH A3 Topda, HA OCHOBAHWW M3MEPEHHIl JJMEKTPONDOBONHOCTH IPH THTPOBA-
HEH aMMEAKOM, TOTeENHOMETPHYECKOr0 THTPOBAHHA H OO COAEDPKAHMIO Kajb-
OHA B ryMaTe KaabOAA (OpH HeiTPaabHOH peakmuu), OKasajJcA pPaBHEIM
340 = 10. Banskas K 9ToMy BeaMYKWHa IOJYTaeTCA M M3 WDPEIKHEMX NAHHRIX
Illopenrens [iaA HefTpaJbHOro TyMaTa KauplUA; TAKHE sKe ROIMUMHBL GRUIM
monydersr OpeHGeprom u Bapom (Ehrenberg, Bahr, 1913), Marconom
(Mattson, 1931) m gpyrmmm asropamm. Ha ocHOBAHHE 2TWX AAHHEIX, EMKOCTH
00MeHHOI'0 YOIVIOIIEHAA TYMHHOBOM KHCJIOTH, OYHINEHHOM OT rAMaTOMeNaHO-
Boji KHcaOTH, paBHa 290—300 xe-5%6/100 2.

Jlpyroro MOpARKa BeJUYMHH I[OMYYAlOTCA TPE ONPeIeJeHME CMKOCTH
MorJoerAa OyTeM M3MePeHHsA afcopbmum GapHTa B NPHCYTCTBHA H3IGHITKA
mocxepnero. Ipm erEx ycaosuax XHCCHHK ONpeNelnn CPefHION BEIRYAHY
SKBHBAJIGHTHOTO Beca I'yMyca (Aas TopdsnacTo-TeperHoitnbix mods) B 176
(c Konebammame or 155 mo 194). Beumen sarem Craganxos m Kopxes (Stad-
nikoff, Korschew, 4929), npuMeHss Tor ke MeToj K TyMHHOBOH KHCIOTC
Mepxa, Hamad, 9To OKBMBAIGHTHBLA Bec HOCHENHel paBeH NMPHGIMANTEBHO
147, wro cooTeTcTBYeT eMKocTH Noriomenna B 680 mz-9x6/100 2 rymmEHOBOI
Kucxorst. Ja o6bACHERHA BTOr0 pacxoucasa ¢ faHHsME Ofena Cragnmkos
BHICKA3AN MPCANIONOKeHHe, YTO B YCAOBUAX ONPeJelNeHHs 3KBABAJICHTHOTO
seca mo OpeHy, T. e. TIIpM HelTPaubHON peakmmE (B <lyuae o6pasoBaHms
rymMaTa KaibliAs), OPOMCXOAAT 3aMelleAMe BOJKOPOAA TONBKO B KapGOKCHIS-
HHX Ipynnax; OpE mMeToYHOH jKe Peaknmum B IPHCYTCTBER H3bhTka Gapmra
3aMemaioTcs BOROPORH! H eBONbHBIX FEAPoKCHIOB. B HomasHol pabore Cran-
HuKoBa, Chickosa m Ymaxosoit (Stadnikoff, Ssyskoff, Uschakowa, 1935) -
STO IpeANONOoNKeHHe ObLIO IOAKPENIOHO Pe3yABTATAME ONEITOB afcopbmum
GapETa MeTHAEPOBAHHHIMA NpPOM3BOXHEIMH TYMEHOBOM Kmcaothl. Tak Kak
wncio GeRONTHAPOKCHIOB B MOJNOKyNe TyMHHOBOE KMCaIOTH (Becom 1300—
1400) mourm paBHO YHCAY KapGOKCHIBHHX TpPyNH, To OTCORa IOHATHO, YTO
TonHOe 3aMemIeHHe BOZOPOAa Tex H Apyrax Ha Gapmit B ycaopmax maGhTka
fapuTa IpUBOART NPAOINBHTEALHO K yNABOEHHON (HECKONbKO BHINE) BeIHTH-
He eMKoctH mormomesus. Kpome xmMmaeckolt peakmum coneoGpasoBaHAA B
STHX ycloBHAX HaGaoflaloTcs u ABIeHEA aJcopOpmE ocHOBaEHSA, Giarofiapa

' s meony6aEKOBAHHKX MaTepHEANOB ABTOPA.
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9eMy eMKOCTh HOTAONIEHHA HeCKOAbKO BHING, IeM CJAefyeT M3 TeOPeTHIeCKHX
pacdeTos.

B ecTecTBeHHNX NOYBAX YCAOBHA A NONHOTO 3aMEIMEHHA He TONBKO
KapGOKCHABHEIX, HO ¥ (JeHONTMAPOKCHIBHNX IPYNI, 32 PeKHMH HCKMOYe-
HEAMYE, OTCYTCTBYIT, B Goee OOBLITHEI CAYYaH HOPMAXBHON EMKOCTH IIOIVO-
IMeHUs, COOTBETCTBYIOMeH 3aMEeMEHHI0 OCHOBAHHAMM BOJOPOXA TONBKO Kap-
GoxemmsEEIX rpymn. [lpm crafomenosHoll PeaKOEE B HPHCYTCTBEE H3OLITKa
KapOoHATA KAJBIHA MOKHO OKHJATH HEKOTOPOE NOBLINEHMe eMKOCTH 34 CHeT
3aMeINeHHA YaCTH IPIPOKCENBEKX IPYNN, TOrAa KAK HpH HEJOCTATKE OCHO-
BaHMii B KHCJAHX II0YBAX YacTh KapGOKCHJBHKX TPYNN OCTaeTCA ¢BOGOAHOI;
B 9TOM Ciy4ae TyMEHOBHlE KHCIOTHI CON@PMKAT BOKOPOA, CHOCOOHBIA XK 3aMe-
N[eHHI0 HA OCHOBAHHA NPH NeHTPaNbHON peaKmud.

Hexopn w3 uzencranueuun 0 TYMHHOBO@ KMCIOTe, KaK 06 OKCH-KapGoHO-
Bolt KucHOTEe ¢ 4 KapGoKCHALHBIMM ¥ 3 (POHONTHAPOKCHNEHBIMM TpPyINIaMH,
MO}KHO TeopeTHIeCKH IIpefmolaraTh CymiecTBoBaHHe 6 KHCImIX colelf. Bemen-
CTBHEe HEPaCTBOPAMOCTH M KOMIOMAHOrO XapaKrepa GoanimHCTBA colell peax-
IUA c0NeoGpPa3oBaHus HMEIOT, OXPAKO, NePMYTORJHKIA XapaKTep, HHaue
rOBOPs, 3aMEIEHMC BOJOPOJA HA OCHOBAHHA M OOpaTHO MOKET IPOHCXORHTH
TONBKO y WACTH MOJEKyld KOMNOMAHKX MHANEZN, «Torfia KaKk Apyras dacTh
MOJIeKyll, MeHee NOCTYNHBIX IUiA JeHCTBHA pPAaCTBOpA, MOMET OCTATHCA nena-
MeHCHHON. UcoGEeRHO OTIETINBO Taroi UepPMYTOHAHLIA XapaK
paeH y TYMHHOBHIX KHCJIOT, Heé PaCTBODEMBLIX B IEI0YH (Fms. 1930). l'lpn
TaKHX YCHOBHAX TPYAHO OKMAATh 00DAa30BaHHMA KHCIABIX COJNell ONpefeseHHOro
c0CTaBa, H B TPHPOJie YALNC BCCTO, NO-BMAAMOMY, HAGIIOAAIOTCHA CMECH Codeil
DasIHYHOTO COCTABA APYr ¢ APYroM M CO CBOOOAHOM TyMHHOBOU KHCHOTOIL
To e camoe MO)RHO CKasaTh M OTHOCHTENBHO CONeH ¢ pasITEYHHIME KATHO-
HaMu (MIH ABOMHELIX coJelf), HAIpEMEp O TyMaTe KadbOAA-MATHEA, KaIbOEA-
HaTpus A T. 1. DTHM OOBACHAIOTCA NpCKHMe Habmogenua o6 OTCyTCTBHH
DOCTOSIHHBIX CTEXMOMETPHYECKHX OTHONICHHH Npu 00pa3oBaHEM TYMATOB, Ha
OCHOBAHHMM 9€r0 MeJAaJMCh HelpaBHABHbIC BRIBOAEI, OTPULOABIINE XAMHYECKIM
xapamep pearmuit ryMEHOBOH KACIOTE ¢ OCHOBAHHAMHE.

n 0 TIOrJOUeHNA TYMUHOBHIX BELIGCTB, He pPac-
uopmmx B IHeJI0TH, MOKa He E3ydeH. Ilpunuman Bo BHMMaHHe Golee yILI0T-
BeHHYIO CTPYKTYpY M 9ACTMYHYIO AHTHADHTH3ANMIO, A HAX MOMKHO Hpef-
momaraTh 60jiee BHICOKHII JKBHBAJNCHTHHIA Bec W, CHENOBATENbHO, MEHBLIIYIO
BeIHYHHY eMKocTH mornomenms. HaoGopor, mia TEMaTOMenaHOBOH KHCXOTEI,
nalome# Golee BHICOKOZMCIEPCHEI® 30JH, AKBEBANGHTHHA Be¢ (B yCTOBHAX
HeliTpansEOR peaknum), mo ompepedenmio Opena, B 1,5 pasa Menplue, 9eM
i rymusoBoit Kucrmorsl (200—220); cienosaTeabHO, eMKOCTh HOrIOL{eHHA
ee B TAKOM K¢ OTHOLIEHMA BhImie, 9eM y TocienHeir. To ke caMoe, mO-BMIH-
MOMY, OTHOCHTCA ¥ K AeTHAPOryMEHOBEIM KucnotTam Dykea.

I'opaspo MeHee saceR Bompoc 06 0GMEHROMH CIOCOGHOCTH APYIAX KOMIOHEH-
TOB TyMyca BBUAY TPYAHOCTH HX BEVIeJeHHA B Gollee WM MeHee HOABMEHEHHOM
cocrosnma. HekoTophe fAaHHHE, MoMyYeHHbIE 110 9TOMY BOIPOCY PAROM 8BTO-
POB, HMEIOT KOCBEHHOe 3HAadYeHHe, TaK XaK O0THOCATCHA Oonbmiell 9acTHIO K Ipe-
mapaTaM PacTHUTENLHOTO POMCXOMACHHA.

OGMennas cuoocoGHOCTH WUrEEHA, BHIONEHHOTO MENOYHNM KN KHCAHIM
cnocofoM, B yCIOBEAX HEHTPadbHON peaKmun (MeTox HeATPaNbHOTo YKCYCHO-
KHCJIOT0 Kaldbmusa mim Gapus), mo AaHuniM Murweas (Mitchell, 1932), Max-
Dmopama (Mc George, 1930, 1931, 1934), Mioanepa (Miiller, 1933), Bake-
Mapa u Aitepa (Waksman, Iyer, 1932 1933), oxasanHch 09€HEL HE3HAUATENb-
Hoii, B mpeaenax or 6—7 mo 20 Jua-ana/lOO 2 nmarAEHa. «JIMTHARY, BHJeXCH-
Hbill B3 TOYEH 10 uerony ®mrmanca (Phillips, Weihe, Smith, 1930) CHHEpTO-
BHM DacTBOPOM eXodm, obmapyxmn, mo Mak-/lxopwxy, Gomee BCOKyIO
obMernyI0 cmocoGHOCTS — 0T 38 Ko 178 Mz-sx6, HO DTOT mpemapaT, BePOATHO,
OpeACTaBAAN JacTHIHe ryMuUNUPOBaHHMIE JHMHEH HIH COAepPMKA} 3HATM-
TEBHYIO NPAMECh ITYMHHOBMX BEleCTB.

121



, TlonkTKy BHIACHMTHL PoAb THrHHHA ¥ NPOTEMHOB KAK TMABHEIX KOMIOHEH-
TOB TyMyca, ¢ TOYKA 3peHusi BakcMama, p o6MeHHOit cmocoGHOCTH cxemamm
Bakcman n Ajtep (Waksman, Iyer, 1932, 1933). ITo mx mauusiM, mcciefsosan-
HEle MMJM TPOTeHEB NMENH HeCKONhKo Golee BHICOKY® OGMeHHyIo Cmocof-
HOCTh, YeM JHMTHHH; TaK, y TIHAfANHA OHAa OKa3adach paBHOE 67 Mz-axe Ho
KOMIIEKCH X, MONyTeHHHS OCa)KJeHHeM cMeceill MI@IOYHLIX PACTBOPOB JIHT-
HAHa B NPOTEMNa IyTeM NojkucieHds uiy nyrem npmbaBkm CaCly (¢ omso-
BPeMEHHEIM TIO;(KMCITeHHeM), oGHapy/KHIM ropasfo 6odee BHCOKYIo 0GMeHHYIO
¢nocoGHOCTB, 0 YeM MOIKHO CYRHTH IO CHeYIONHM TaHHBIM:

100:1;1;{:;:;&.. SRR . 66,78 .m;-o»a} Cyuma 93,58 we-axe

500 ¢ TUCHO-FARATHEOBOLO KOMIIEKCA 650’, %

CrenoBaTeInHO, NMPOHMBOMINO 3HAYATENBHOE YRCIWUCHHe eMKOCTH OOMeN-
Horo mornomenns Ha 95747 mz-sxe (1. e. mpuGruaurensno B 7 pas). Ilpn-
YUHB 3TOI0 ABIEHAA IOKA eule He M3yYeHH. B KauecTBe OMHOTO B3 BO3MOMK-
HBHIX 00BacHemuii BakcMaH IIpefmolaraer, 4T0 CBA3h IPOTEMHA ¢ JMTHEHOM
mponcxopat 8a cder rpynn NHy mepsoro —c¢ KapGoHMILHEIME rpyNIAaMd BTO-
poro, Gnaronapsi 4eMy IPOTeHHK TepaioT aMdoIMTOMIHOCT: B mpuodperar
PesK0 BBHIDAKeHHBIA AIMJIOMAHHN Xapaxkrep (TaK Kak WX KapGOKCHIbALLE
TPYNNH yxe HO ypasHOBENIMBAKTCHA OCHOBHLIMA aMHEAHBIMA). DTo MpPeATIoo-
AeHHC em(e 1e TOATBEPKICHO COOTBETCTBYIOLWME MCCUAeNOBAHUAMM.

B 3aBMCHMOCTH OT COOTHOLICHWs JHTHHHA C IPOTEAHOM €MKOCTH IIOTJIO-
HENHA JHTHO-IPOTEMUOBEIX KOMILIEKCOB B ONHITax BakcMana m Adfepa, mpm
ocaxaenmn CaCly, xomeGanack ot 148,5 1o 90 me-9xe, yMeHbOIasCH NPE OTHO-
CHTEJLHOM YMeHBINGHAE IIpoTeHHA. lIpM OCaKIeHAA JMrHO-IHPOTEHHATOB
pacrsopama FeCls n AlCl; eMocTh HOrTOMEHAA (K KAJBOUIO) CHILHO yMEHB-
manace, ToA06HO ToMy, K&K 210 HabIMOMaercA ¥ Ha TYMHEHOBOH KHCIOTC.

Ha ocHOBaHME NOAYYeHHRIX NAHHBIX BakcMam u Aifep cumTaoT, 9Yro
MCKYCCTBeHHBIE JMIHO-TPOTENHOBBE KOMIJCKCHI II0 CBOel crmocoBuocTa K 06-
MEHHOMY IOTTIOMEHHI0 AMeloT GoMbIIoe CXOACTBO ¢ TyMHHOBON KHCJIOTOH, TeM
Gosee, TT0 MONyYeHHAs NMA W3 MOYBHl TYMHHOBAA KHCIOTA (C-TYMyc 10
TepMHHOTOTHE BakcMama) mMena oOMeHHYH €MKOCTh TAKOro jKe NOPAAKa,
uMeHHO 135,9 M2-3x6. DTOT BHIBOA, OfHAKO, HENb3sA CYHTATH AOCTATOIHO 060C-
HOBAHHEIM, TAK KaK NOJYYeHHEIe AaBTOPAME BeJAHIAHH OOMeHHOH eMKocTH
ROrAOMeHHAs MJIA THrHO-POTeEHOBRIX KOMIJEKCOB 3MayHTeNbHO HmKC (B 2—
3 pasa) mo CPaBHEHHIO C eMKOCTBI0 HeHTpAJIBHBIX TyMATOB KAIBIAA IO JaH-
HbIM, UpHBeNeHARM Bhimc. CoBmajeHme eMKOCTH MOFTOUIGHAS JHIHO-IpO-
TEUHATOB ¢ €MKOCTHIO TYMMHOBOIl KHCJIOTHl M3 TOUBH 00bscHAeTcA GOIBIINM
comepxanmeM B TochefHedr sommr (25,4%), cocroaBmieif, BEPOATHO, TTABHEIM
06pasoM W3 DOJYTOPNLIX OKHCJAOB, IIPHCYTCTBEC KOTOPHIX CHIBHO IIOHHKaeT
ofMeHHYK CcHOCOGHOCTH TYMHMHOBOW KHCAOTH K OcHopaHMAM. BrmBomsr Baxc-
MaHa it Allepa HaXOATCA Takie B DPOTHBOPeImM ¢ BhBofaMu Max-/Ixopmsa
(Mc George, 1930, 1931, 1934), xoropsii ycramosma, aTo ofMeHHAs CHOCOG-
HocTh O0HADY/KHBaeT OPAMYI0 JHHEHYI0 3aBHCEMOCThL OT CONEp/KARHsA.yrie-
poma W He 3aBHCHT 0T Comepkamds asora u orHowenua G: N, Torza xak mo
Baxcmany m Ailicpy ofvcHHam cmocofHOCTH JHFHO-NPOTEHHATOB YBENHYH-
BaeTCA ¢ YBeIHYGHHEM CONEPMKAHHA a30Ta,

Ecnm, xpoMe Toro, HpUHATH BO BHAMAHWe, YTO CONEP/KAHHE JUIHHHA B
cOOCTBeNMHOM CMBICe BTOTO CJNOBA, KAk GBINO yike OTMedeHO paHBIIe, OYEHB
HC3HAYMTENBHO, TO CHeAyeT IPHIUTH K BHIBOAY, 9TO JfpeANoxaraeMsle Bakcma-
HOM JWrno-NpOTeHHATH He HMEIT CYIeCTBeHHOro 3HaYenHEs B ofMeHHOR
ToTI0THTeNLHOI ciocobHOCTH ryMyca ',

! 3T0T BHBOA TOATBEPKAAETCH HCCAOAOBAHRAME JlofiH, MPOB3ReNeHEWME B Hamel
naGopaTopHE,
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Kak yme Obiro yrasaHo, B cocTaBe TyMyca He MCKTIOYeHO IPHCYTCTBHE
KOMITEKCOB TYMHHOBOW KHCIOTH ¢ HOpOTeMHaMu (HAE ¢ IPOXYKTaMH HX
pacmafia). JNEKTPOKMACTMYECKOE TOBENENHC HEKOTOPHX MCKYCCTBeHHBIX
KOMIUTEKCOB TYMWHOBOM KHCIOTH ¢ IpoTernaMu Oblno m3ywemo MatconoM
(Mattson, 1932), KoTOpHH ycTaHOBAI, 9T0 B 3THX KOMIUIEKCAX TYMEHOBAA
KHCIIOTA WrpaeT poin aHMOHA, A TIPOTEMHBI — PONb KaTHOHa. IlomyweHHbIe
KOMILIEKCHI HMelH ‘50jee BBICOKYI0 H303JEKTPMUECKYI0O TOUKY IO CPABHEHMIO
¢ TYMWHOBOH KHCTOTOH M Goflee HA3KYIO — 0 CPABHPHMIO co CcBOGomBBIMH
nmporenname (B upenenax pH or 4 mo 2,8). Ilpn pH shmme m3oamcKTpuueckoi
ToukH (no pH 4,5) BXoKIeHHe HPOTERIOB B KOMILIEKC ¢ TYMHHOBOH KHCIOTOM
YMeHbIIAeT OTPALATENLHBIA 3apAN TOCICAHEH, HA OCHOBANMM dero MOKHO
TPEANONAraTh W yMeHbIIeHHe 0OMEeHHOH CIOCOGHOCTH X OCHOBAaHHAM NpH
ACHTPaNbHOM peaKmuM.

Toxeko 9r0 CcKazanioe, BepOATHO, MOMKIO OTHECTH M K Tpynmc «Qymsso-
xucia0r» OneHa, koropast BKIOYaeT B Co0s 9acTh (TeMHIENTIONE3» I upongk-
ToB pacmafa Gearor, oNpemeNsieMEIX B THAPONH3ATAX NpH kummleHmm 2%
HCl m B kucanix (pEARTPATAX TIOCHEe OCAXKIEHHA TYMEHOBOK Kmcaorsi, Poan
JTOH TPynnW B 00MEeHHOM NOTTOTHTENbHON cIocOOMOCTH HOKA COBEpIIeHHO
wescua. OTHOCHTeNBHO FeMHLETIONE3-TIOMHCAXAPAAOB HMEKTCA eRHHWIHEIE
JlavHbIe 0 He3HAYHTENHHON HX cHOCOGHOCTH K OOMEHHOMY WOrNOIeHWI0 (Ha-
npnMep, Aas KeraaHa 11 xz-axe — Mc George, 1930, 1931, 1934). Bonee 3Ha-
YATeNBHON JOMKHA GHITH eMKOCTH IOTJOINEHHS I'eMHIeITIONe3-T0InyPOHA-
AOB B TeKTAHA, TAK KAK IIEKTHHOBLIC KMCJIOTEL EMCIOT HeBBICOKH 9KBMBAJeHT-
HEI Bec — okoxo 150—200 (Oden, 1919). paux BeCKasaX IpejIONOMeHHe,
4yTo o6pasyomasca TPH PalIoKeHHA TeKTHHOBHIX BeI[eCTB TCTPATalaKTypo-
HOBasH KACIOTa MOYKCT AAATH HEPACTBOPNMbIE CONH, & B CBOGOTHOM COCTOAHAN
obycaoBanBaTe kucaylo peaxmuio (Ehrlich, 1927). Ho naawume TeTparanax-
TYPOHOBOH KMCJIOTHL B LyMyce Noka eme He ycranmopiero. Hocsennsm xoso-
OM B TIOZb3y TPEANONOKeNHs 0 3aMETHOR pOIM FeMHIeUTIONC3-TIOJNKypPORHT-
0B B 0OMCHHOM cIOCOGHOCTH MBAfETcs MOBONRHO BHICOKAas crocobHOCT K
ancopOuuu ocHOBaHMIA y cBeKAX CPArHOBEIX MXOB, B COCTARE KOTOPHIX TeMH-
CANIONe3Bl, B TOM WMCJAe NOJIAYPOIHMAH, Hrpal0T KPYNHYIO PONs, TOTAa KaK
cofiepxKaHde THIHEHA B MpoTeNHOB HeapaumreasHo. Ilo mccaeposamnamM OxeHa
(Oden, 1919), morinomense cHarHOBRIME MXaMM aMMHUaKa, ONHAKO, HMeCT
Apyro¥ xapakrep, uem HOTIOMEHAe TyMUIIOBRIMU KHCIOTAMH, TAK Kak NMOYTH
He compoBoXkpaeTcsa obpasopaHmeM pacTBopuMux coieit. Ha ofmersyio cmo-
€0GHOCT TIPOMABOXHBIX YPOHOBRIX KHCJHOT B TyMyce ROJKHBI OKA3EIBATHL BINA-
HFe CORPOBOMKAAIODME HX MONO- M AUAMHHOKACIOTEL M0N06HO TOMy, Rak Ipo-
TEHHEl OKA3bIBAIOT BIHAHAEe Hu 0GMEHHYIO CTIOCOGHOCTH TYMMHOBOH KHCIOTHI
3roT Bonpoc TpeSyer, oANAKO, KANHEHILICTO U3y IEHH.

Uucras memrionesa He ofHapy:kmpaeT cmocolliocTn K OOMEHHOMY IOTJIO-
menuio, Ho Helmoxesa, o6paboramsan xdopom mam KMnOy, 1. e. oxcmmen-
nroNe3a, cogepXamias TpPHMeCh YPOHOBHIX KHCJIOT, IpHoGpeTaeT HesHATH-
TennAylo o6MerRylo crmocobmocrs (Miiller, 1933).

TaxkaMm 00pasoM, 3a HCKTIO9eHHeM TYMAHOBHIX KHCJIOT, POJb OTAETbHBIX
KOMIIOHEHTQB TyMyca B OGMCHHOH cNocoGHOCTH NMOKa M3yYeHA HeZOCTATOUHO.
OcofieHiro HesCeH BONPOC 0 B3AMMHOM BIHAHAN OTAENLHEIX KOMIOHEHTOB Ha
ofMennyko clocOGHOCT TyMyca B MCNOM HpPHE PasnHaHOM ero cocTaBe. Mmero-
muccA JAHHEE TIOKA JI03BONAIOT CYMTATh, ITO 4eM Goabille OTHOCHTEIBHOE
coJepIKaRMe TYMMHOBEIX KACHOT (He CBASAHHKIX C NOJYTOPHHIME OKHCIAMH),
TeM BHIIe 06MCHHAA CTMOcoBHOCTh IyMyca NpA peaknmd, Gamaxoll K Hefirpais-
noit. Ocoforo BEHMMaHAA NIA AaipHCHINEro M3ydeHus 3acHy;KABAET BOIPOC
0 DPOTH TeMANEANIONe3 W a30THCTHIX COeNMHEHMA, BXOAAMMX B COCTAB IPYATEL
wpynunokmenors OfeHa,— Kak B 0TACNBHOCTH, TAK B B KOMILIEKCe APYT C
IPYroM H ¢ FYMHIOBHIMA Bel[eCTBAMA.

UecrounnkoM ofMeHHEIX OCHOBaHHMN, CBSI3AHHRIX ¢ TyMYCOM, SBIAIOTCA.
RO-TIePBHIX, OCHOBAHHA M3 YNCJIA 30JLHEIX )I1eMeHTOB, COlCPKAIMUXCA B PACTH-
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TeNBHEIX OCTATKAX, BO-BTOPHIX, OCHOBAHHA CHIAKATOB H 8MIOMOCHIWKATOB,
OOABEPralOIYEXCA PABIOKEHHIO IIOJ BAHAHHEM TyMyCOBBIX KHCIOT, B-TDETHAX,
yrieKucuble comd, otiacTi Jocopuokucitie B cond GoNlee CAILHNX MHHe-
panpHbix KECHoT. [IpE KapGOHaTHOCTH HOpoA HamEGoAniee 3HaYeHHe HMEIT
YCAEKACAN® CONW, BBMJY JSTKOCTH, ¢ KOTOPONl ryMMHOBEIe KHCJIOTHl BEITEC-
HAOT YrIOKHECIOTY H3 KapGoHAToB. DTHM OGBACHAETCA HACHILEHHOCTH IyMyca
OCHOBAaHMAMH (MMes B BMAY HACHIMeHHe KapGoKCHABHKIX rpynm) Ha KapGo-
HaTEHX IIOPOflaX Ha CTafHy cTa6oii HIM YMOPEHHOH BEIIENIOYEHHOCTH.

InaBHEY0 podb B KadecTBe OOMEHREIX OCHOBAHMA B GoibIUMHCTBe LOYB,
KaK H3BeCTHO, HrpaeT Kaapmuil, B MeBbiued Mepe — Marmmii. B mousax coaon-
KOBOTO THNA COOTHOUIOHHe MEKAY KalbleM H MarHHeM MOAKeT H3MEHAThCA
B CTODPOHY NpeoGNafauss MarEWA W OAHOBPEMEHHO ¢ BTHM IOABJIACTCA B 3a-
MeTHHRIX KOJIAYeCTBAX HATPHY, perke Kamdh. B mouBax, He HACHIMEHHKIX OCHO-
BaHBAMY, HEROTODOe 3HAYeHMe NpHoGpeTaeT aMMOHHN, XOTA IPOXOMEKATENb-
HOCTB €r0 CyIIeCTBOBAHESA B BHJe 0GMEHROI0 OCHOBAHAA (ade TIPH OTCYTCTBHY
HATPHQHKANAA) OrPpAaHAYMBAETCH BO3MOKHOCTHIO TIepexofia B Godee IpouHoe
COefMHEHAe ¢ FyMEHOBHIME BEIIECTBAME. JIAf KMCAMX IOYB He HCKIIOYeHA
TaK/Ke BOBMOMKHOCTH IPHCYTCTBEA B KagecTBe oOMeHHBIX OCHOBAHHM alIMMH-
HHA, BePOATHO B BuAae moEa Al(OH)** = nmysaneutmoro xemesa (Popp,
1920). Hanmume o6MeBHHX HOHOB OKHCHOTO »edesa (B Bmie Fe(OH)+t),
O-BHAMMOMY, MOKeT OHTHL B Gosee pefKAX ClIyyasx BBHAY Toro, 110 (eppm-
MOHK THAPOAH3YIOTcA NpA Godec KACIONA peakmmd, JeM MOHBI ANOMWUHHA K
3aKHCHOIO XCHesa.

Cgolicrea rymatos

TyMars menouYHKX oCHoBaHHi pacrsopmMil B Bome, oGpasys
BBICOKOHCIIOPCHBIC KOIVIOMANEIE M MONeKyNApHEIC pacrsopl. Ilpa peiicTsam
PacTBOPOB Ieno%el 1a ¢BOGOAHY! ryMHHOBYIO KHCJOTY, KaK MOKa3alH Mccie-
nopanus OcrBansaa m Pemmrepa (Ostwald, Rodiger, 1929), mxer B ocnoBHOM
coneofpasoBaHme, OCHOKHsAEMOe B W3BECTHRIX Npefeiax SBJICHUAMY NeNTH-
sauna. [locrerEue HabIIOJalTeA NpH CPefHNX KOHIEHTPANAAX IMexoum (0T
0,0015 8. mo 0,02 5. NaOH, mpa 25 cx® pacTBopa H HaBecKe TIyMUHOBOK
racrotrt B 0,05—0,04 2), Torna Kak npE Gonee BEHICOKAX E NIPH Golee HE3KAX
KOHIEHTPaNHEAX IMONOYH DPACTBOPEHME WMeeT XapakTep WMcroro coneobpaso-
panus. Ilo Oneny (Oden, 1919), cTemeHp mACHEPCUIOCTH yMATOB 3aBUCAT OT
KOI4ecTBa CBA3AHHOTO IEJIOYHOTO OCHOBAHHA. YiKe ONHON YeTBEPTH HOCTef-
Hero MO CPABHEHHMIO ¢ KOIMUECTBOM, HEOOXOAMMBIM ANA HOAHOTO 3aMeIIeHAS
BCeX ueThipeX KapOOKCHMARHKIX TPyuT, ZOCTATOYHO s HEpeBOfa TYMHEHOBOI
KACJOTH B PACTBOD, OOHADY)KMBAIIIMII CBOACTBA, HePCXOJHHEE OT THNETHOIO
KOJUIOHAHOTO pacTBOpa K HcTuHHOMY. JIpE 3ToM cocTabe rymarta, COOTBeT-
cTByIOIeM ofHO3aMelllennoil coxr RnumNaHs, pacrsop mmeer caaGoxmeayio
peaknuio — pH oxozo 5,0. PactBop naBysaMemensoro ryMarta RnumNaoHg
ameer pH 7,0, 3 10 BpeMn xak RnumNasH (pH —9) m RhumNas (pH — 11)
AMeI0T MeM0YHYI0 PeaKnmio BCIeACTBAe TEAPOIA3A

Rhum + Hi0 2 OH' + HRpum .

Ilpm meburke menoau cods RnumNas mocTosmma u o6pasyer MCTHAAHKEIE pac-
TBOp, 4T0 No OfeHy NOATBEPAAETCHA CACAYIOMEMA HAGTIONCHHAME:

4. OrcyrcTBEE BMAMMBIX JaCTHER B YJBTPAMAKPOCKONEe M HajJH4YAe JHIID
cTa00 BMpaKeHHOro CBeTOBOr0 KOHyca, 00bscHsmeMoe GoabINOH BeIHYMHOI
MOJEKY L.

2. PacTBOpH INeNOYHHIX T'yMATOB IIpM H[eJIOWHOH peaKmum He KOAryiH-
pyRTca KORNEHTPEPOBAHHKIMH pacTBopaMm conell cmubHbix kmexor (NaCl,
KCl) 2 He H3MeHAIOT UPH BTOM YJIBTPAMHKDPOCKONHYECKOH KADTHHEL.

3. Bomvwman amdyupEpyionas cocoGHOCT, Tepe3 LEPraMeHT W Jerkas
prnsTpanas yepes ceeuy llambepaana.
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4. TlocTosAHCTBO PAcTBOPOB NPH Ba0ANTHIBANEE ¢ KEBOTHRIM yrieM HIX
cyanparom Sapas.

Iepeurcienane csolicrBa Gonee maum McHee ofmme aIa comeir Beex
IMeJX0YHKIX KATHOHOB, He McKmoTasg H NH,.

F'yMaTH KaJblNHa W MATHBEHA B JA00PATOPHEIX YCIOBHAX JETKO
HOMY9al0TCA HNPH ROAryAANMHM 307Medl TyMaToOB IMENOYHBIX METALIOB XAODH-
CTHIME CONAME KalnbOuA H MATHHS, WMpHIeM [AA Koaryaanu:m Tpebyercs
HeGonbmol MaGHTOK TPUGABIAEMEIX OJEKTPOJMTOB IO CPABHEHHI C KOIHIe-
CTBOM, HeoOXOZAMBIM JJIA 3aMemeHHs I[eJ0YHQI0 OCHOBAHHA HA KaabOEi HIN
waranii (Kyprecos m Pabmmopumu, 1935). Ilpm koaryaamum XNOPHCTEIM Mar-
HHeM, KpoMe TOTo, HeoGXoAEMa elle W 3HAYATENLHAHA KOHIEHTPALIHS Ha3BaH-
Ho#t conm; mo onwrraM Kyprecosa m PaGmmosmua, 0,1 m. MgCl; He BHSBIBaeT
KOATyJAIAA ¥ HOCKeAHAA HacTyraer ToabKo npu xornentpammm 0,4 m. MgCly
(Kyprecos m Pabumosmu, 1935). MeHbmasn 9yBCTBHTONLHOCTH 30J€l MM{eNoOq-
HBLIX TyMaTOB K CO/IAM MArHEA NO CPABHEHMIO ¢ CONAME KAJbOUA HAXONATCH
B COOTBETCTBAW ¢ PAsiMYHON YCTOHYABOCTHIO IyMaToB KalbOAsg H MArgEf
K nentEsanun. I'yMar xazenes amms caaGo DeNTASEPYeTCA NPH MPOMBEIBAHEE
ocajgKka Ha BOPOHKC BOJOM, TOTAQ KAK TYMAT MATHHA NACHEPIApYeTcs TOTTH
NOJTHOCTHI0, TONOGHO cBeKeocakNeHHON rymmHoBoi kuciore (Hyprecos m
Pabnnosey, 1935). Ote HaGmofenHs HaXOMATCH B COMMACHE CO CTAPHIME
nauusimy Mnpenreas (Sprengel, 41831), no xoTophM cBeiceocaneHHEE Iy-
MHHOBOKHMCIBIA Kaxpnuit «pacreopsiercsi» 8 2000 wactax soart npm 16°, Torma
Kak TYMWHOBOKHCJIHIE Marmuii o6Hapyxus ropasmo Gojiee BLICOKYIO «pacTBoO-
puMocthy —4 wacTe Ha 160 wacreil Bogml mpm TOi ke TeMmepaType.

Jlaa DomydeHEs HefTpaasHOro ryMaTa KalbOusa (COOTBETCTBYIOHIEro 3a-
MCI[eNHIO BCeX KAPGOKCAIBHBIX TPYNN) TOML3YIOTCHA HACHIMEHHEM Tejis I'yMA-
HOBOIf KMCIOTHl KaJAbmueM HYTeM JIPOROKUTEIbHOM 00paGoTKHE HelTpambHEIM
yKcycHokMeaniM KadbmmeM (Mattson, 4931).

Hexoropas, XoTs B HesHaYATeILHAA, CIOCOGHOCTD IyMATA KadbLHUA K Lell-
TH3aTHUHE o0BACHAET HaXOK[leHEe B mpapofie (B GOMOTHHX HOYBax) KOHKpe-
LUHOHHEIX BHedeHUii ero (¢ PAsTAYHLIMY TPAMECAMH) B BEAe NONIIEDHTA
(Oden, 1919).

TIpu BasamMOAeHCTBMH M[eJOUHEIX FYMATOB ¢ KAPOOHATOM KAaJbIUs Koary-
asnee He gaSmozaerca (lempoiim, 4932; Udulft, 1924), aro, BeposTHO, 065~
sAcHseTcs MaJod pacrsopEMoctbi0 CaCOs m 0o6p HEeM Ha PXHOCTH
6ro 4acTEN ILTeHKE TyMaTa KAJIBOUs, 3aTPYAHAONed AanbHEHIIYI0 PeaxIAw.
HaoGopor, npa nelicTBAE yriIeKHCABIX IfeJodeil Ha IyMaT KaabOus IPOHCXO0-
RuT 00pasoBaHMe PACTBOPMMOro ryMaTa HATPHA, HA 4eM OCHOBAHO HpHEMeHe-
HMe yIJIeKHCABIX menodell [iA H3pledeHAA TYMWHOBOM KHcaoTH. IIpH OGHIK-
HOBEHHOH TeMmmeparype ®To H3pledeNne, OfHAKO, 09eHb HEINOIHO.

Tymar saxmcE enesda cumranca Llmpenremem (Sprengel, 1831)
3a pacTBopEMY!0 B Bome coab. Ilo mccmepoBamusm OfeHa, pacTBop HMeeT
KOMIOMTHLIA Xapaxrep, TaKk Kak He NPOXOAAT 9epe3 KOLIOAEOHHHIA MOMIOK.
Or npuGaBk; colell KoarymEpyercs, Ho Koaryaanms obpartmma. IlInpemrems
nEcan, ¥To ofpasoBaHHe ryMaTa SaKHCH Kelesa TPOHCXOMMT TOABKO B HEK-
HHAX, DJ0X0 OPOBETPEBAEMBIX CIOAX NOYB, TAK KAaK Ha BO3AyXe aTa CONb
TepeXofUT B OCHOBHYIO' OKHCHYIO. B HacTosmee BpeMs BHIACHAIOCH, UTO 3a-
KHECHEIG COEEHCHNA SKele3a B NPHECYTCTBHH OpraHMYecKEX BeIECTB M IPH
guskoM pH OKa3HBAIOTCA YCTOMYMBHIME fAaxe IIPH JAoCTyme KHCIOPORA BO3-
Ayxa, Torfa Kax IOpd HefTpadbHOH H INEM0TROH peaKNHAX IPOHCXOAMT GhicT-
poe oxmciende (Bpemdmanny, 1936). Ha ocHoBaHHE 3THX HJAHHHX MOMKHO
npexmonaraTh o6padoBaHMe HEKOTOPHIX KOAMYECTB IymaTa 3aKHCH Kelesd B
BEepXHAX TFOPH30HTAX KACAHX IOJ30NHCTRIX TIOUB, 9T0, MOYKeT OHITH, Erpaer
W3BECTHYIO POAb B IpoTeccax ONON3CNHBaHHA GaarofapA 3HAYHTEABLHOM
TOABMKHOCTH 3TOH CONH.

CymaT okECH enesa. Csen Ofen NOJYyuEA FyMaT :Xenes3a, Gamaxo
orpezaromuit gopmyre (Fe'OH)sRyum (comepamme Fe = 7,2‘%) upe
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OCAK/IeHHN HEHTPANBHON 1eNOUHON €ONH IYMAHOBOE KHCTOTE CBeKepacTBO~
PeEHBIM B JeAAHOH BoXe (Bo Habexanme rmpapoansa) FeCls.

Kyprecos n Pabnmosua (1935) uabmopame peskmit meperuf B KpHBOX
3JIEeKTPOIIPOBOJIHOCTH, COOTBETCTBYIONIAA OMpeNe/IeRHOMY COCTaBY COJM, TPH
THTPOBAAMHA OTHO3aMCIeHHOTO mieJ0IHOro rymMara pacrsopom Fe(NOj)s.

Kax no ganrem Ilnpenress, Tak m Mo HOBCHIIAM HaONONEHHAM, «TyMa-
THI» OKACHOTO Kejie3a (KoaryisThi) HamGojdee TPyAHO PAacTBOPUMEI H He JHUC-
OeprupyloTcs BOXOM.

Tymar Al . Tlpegennt BOBMOMKHOCTH CYILIECTBORAHWA I'YMATA alIOMEHHA
(AIOH++) Goixce IIMPOKH, YeM ryMaTa Kelcaa, BBEAY Golee ACHO BHIDAIKEH-
HOro OCHOBHOTO XapaKTepa I'APOOKACH aTIOMWHAA.

Hanmame o6MeHHOro amioMuuus Mosker GuTh, Kax mssectHo (Heimann,
1929; Kappen, 1916, 1920, 1929), mcrousnkom oOMenHo# KHECIOTHOCTH IpH
B3AMMOJICHCTBAA ¢ DPACTBOPAMA HEMTPANBHMX Coicli Grarogapa ABIeHHAM
THApOAHM3a:

Hum Al 4 3KCl = Hum K; + AlCl,
AICly 4+ 3H,0 = Al (OHj; + 3HCI.

Ha camoM pmele peaknus, BeposTHO, MosKeT OniThb H300pa)ieHa IECKOIBKO
nHATe;

(AIOH*)y Hum + 4KCl = K, Hum + 2A1 (OH) Cl,
Al (OH) Cl, + 2H,0 = Al (OH), 4 2HCI.

Hpu nostimennn pH fo peaxmuyu, GaMakoi k HeliTpanbHoli (BElIe
pH 5 5), ATIOMAHEI TepsieT CHOCOOHOCTh K 0OMeHY BBHMAY Iepexofia B IHApAT
okuce |. Ofpaayoniuiics IpA TOM IryMaT rMAPOOKHCH ATIOMUHES HMEeT XapaK-
Tep CMEeIIAHHOrO redd ¢ UOHMKeHHOM eMKOCTHI0 O0MeHa KATHOHOB IO CpaB-
HCHHIO c0 CBOGOANON ryMUHOBOR KHCAOTOI.

KoarynaThl ryMaToB amOMEHUS!, DOKyIaeMble IPH KOArYIALMH MCTOTHRIX
rymatoB pacrsopom AlCls, me memrusupyworca Boaoit (Hyprecos m PaGumo-
Buy, 1935).

Ilo IMupenremo, «OCHOBHOE ryMaTs ANIOMHMHHAA TPYAHO PacTBOPHM, TOTA
1«811( «KHCARE rymaTy ofHapy:KEBaeT 3aMeTHyio pacTsopmMocTh (Sprengel,
1

0) consx rpynnu «pynsBokmenaors OjeHa, WIH KKPCHATAXY B «amoKpeHa-
Tax» Bepnennyca @ Myasnepa, Hossix Mecnefoannii He 66110, ITo anHBIM Ha-
3BAHHHX aBTOPOB, COJM MIEAOTHHIX OCHOBAHHE BTHX KHCIOT PACTBOPHMEL
«Kpenater» Ca, Mg, Fe' Takike pacTBOpEMBI, anoKpeHATHl PACTBOPHME TPYA-
Hee, B0 Bce c Oomee, wem rymatu. «Kpemat» Fe merpymmo pacrsopuy,
sanokpeHatey Fe m Al m «xpenars Al TpyAHO PacTBOPMMEI, KHCIEI® COMR
Al (7. e. mpr Maxbix Koaugectsax AlI(OH)s) pacrBopmMmbt.

O HepacTBOPEMOCTM «coJeffy OKHCHOTQ Keiesa M aJZIOMMIAA TpH cnato-
KHCJAOH peaxkuyu roBOPAT TAWKe IO3ZHeimMe uafuiofleEns; Tak, Io Bakcma-
Hy, BENIECTBA, PACTBODHMbIE B KHCIOM (PHILTPATE OT OCAKACHHA TyMHHOBOM
KECJOTH, OpU HAJHIHA B PAcTBOpe Kededa H ATIOMAHEA, 0Ca:KIAWTCA MPH
uefirpanmsanun no pH oxomo 5—6. Jra ¢paknms, nassammas Baxcmamom
«B-TyMycoM» B OTIH9He OT ¢G-TYMyca», T. e, FyMHHOBOM KMCIOTHI, CHOBA Jer-
KO pAcTBOpseTCA IpH NOAWUICHOYeHHH. AHAQJIOrHYHBle ABNEHAS HaOMIOAAIOTCA
M QIA TYMaTOB» THRPOOKHCEN jKedesa W amommHaa (T. e. AUA CMEMIAEHBIX
remeit), aro o6bACHAETCA ¢ DIAeKTpoKEHeTHIecKod Towkm 3perma (Mattsom,

v P,

a E B 3ToM cayuac Gxaronapa nommc-
P PeaKUUR BCACACTBES Ropofa I
nosanmeM comm (Tefimpolin), °
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BaaumopeiicTBhe rymyca ¢ IMgpooKHcAMM Keie3a W aTIOMHHAA

Bompoc o peaknmsx B3amMOAEHCTBAA I'yMyCOBEIX BEM[eCTD ¢ THIPOOKACA-
MA QIOMHHHS M Kesncsa ofpaTHI Ha cefsx BHEMAHHE y’Ke B TIePBbUA IepHOR
HAyYHOTO H3Y4eHHS TyMyca, MpHYeM 3To BzamMonelicTBEe 0OGBACHATOCH C
TOYKH 3peHHA o0pa3oBaHMs DASTHYHEIX 1O PACTBOPAMOCTH COMedl C mepe-
rHOKHBIMU KucioTamu. C pasBUTEeM YUeHHs O KOITOMNAX W TIpUMeHeHHeM ero
K 0OBACHEHMI0O HOYBEHHHIX NPOLIECCOB MpeKHAe LPefCTABICHHA O ABJCHAAX
MArPanNH Kele3a M aJHOMANWA TPEeTePIIeqN CYMeCcTBORHOe MGMEHoHNe.

OpHoll W3 3HAYATEABHBIX BKCIEPHMENTANLHEIX paGoT mo 9TOMy Bompocy
sBMNach pafora AapHHO, HcCHCj(OBABliero yCJIOBHS B3amMHOH KOATyAsmMU
307eil TM/IPOOKHCHA JKelle3a M AMIOMHHHs C 30MAMH TyMyca B TeJfAX BhIsACHe-
RHA YCHOBMIA 06pasoBaHma OPTHITEHHOB, GONOTHBIX W o3epunix pyn (Aarnio,

CMemmpas B PasimMiHBIX COOTHOLMEHWAX 30IM THMAPOOKHCH jKele3a WIH
QTOMHHES ¢ 30JIeM TyMyca, IpeicTaBissiuero cofoii B OFHHEX CIy9asX Hpo-
¢EIbTPOBaHHYI0 (HEJUANH3EPOBAHEYI0 M MHAIN3HPOBAHAYI0) BRITANKKY H3
Topa, B APyrux — IMATA3MpOBAHHBNI 301k CyMaTa aMMOKHA, AapHmo o0Ha-
PVIKEJN, 9TO KOary/DIAA Kciae3a TYMycoM TMPOHCXONHT B 3HAUMTENLHO Gomree
Y3KHMX TIpefiellax COOTHOIIeHHHE 06omx 30ieil, YeM NPH B3aMMOREHCTBMM Joyeil
amioMuHusT ¥ rymyca. MiMeHHo oKka3amocs, 4T0 BecOBLie OTHOIIGHHA MeMAY
Fez0; n ryMycoM B clIywasx EX B3aEMHOTO OCaMAeHHA He IpeBmmaiT 1:3
u He magapor mHmxe 1:0,2, Torga Kax s aXIOMEHHA 9TH OTHODICHEA KoXeda-
ance or 1Al:0s:30 rymyca mo 1A10s:1 rymyca. T'ymycossle 301 pasaud-
HOr0 IPOHCXOKACHHAA OKA3RIBAIOT HEONUUAKOBOe BIHAHWE HA 30Jb THApPATa
OKHCH ’KeJic3a; MATH3HPOBAHHBIE 30JH ryMyca MMeln Goxee BEICOKYIO Koary-
JIAPYIMY0 CIOCOGHOCTD, YeM HeTHANd3npOBaHHbIe.

Vs omstroB AapHmo ciexycr, 9To 3a IpefeldaMH COOTHOINEHHI, NPH KOTO-
PHIX TPOACXOXAT KOATYIALMEs, IMIPOOKUCH Keleda H ATOMAHNA MOTYT COXPA-
HMTL CBOIO NOABEPKHOCTH B BHAE 307€i, NpuueM Npejelbl BOSMOMKHOCTHE cym{e-
CTBORAWHA 30Jiedl Kede3a 3HAYMTENBHO IOWpe, 9eM 1iA alxloMEEEA. Orciofa
BHBOJ aBTOpa 0 TIPOMCXOKAEHHH O3ePHHIX E GONOTHRIX pyA 3a CYeT Keldeaa,
BLIMBIBAEGMOTO B BHfe 307eill npE Ioj3omoobpaszosanum. OpHako y AapHHO
OTCYTCTRYIOT dKCIepAMEHTaJbHAe HaOniofienusA HO Bompocy o6 ycmosuax o0-
pasosaHUsA 30Jeif sKele3a M aNIOMEHEA M O POAM B DTOM HPOLEcce IyMYCOBBIX
BEMIECTB.

Heckxonsko Golee KocBeHHHle JaHHRIe 06 00pa3oBaHnH H CBOficTBAX «ryMa-
TOBY THJPOOKHCE]l ANIOMUEAA H Kelesa Ohury moayseHsr Marcomom (Mattson,
1931). MaTcoH DONydYHI CBOM (TYMATHI» NyTeM CMemeHAs pacTsopa N —
ryMara ¢ pacrsopaME AlCl; m FeCly npu pasauyHLIX COOTHOIIEHHAX TyMyca
K Al n Fe u npr pasnmunnix sHaveHmsax pH; Nociennee XoCTHTazocs MmyTeM
ppedasrennst NaOH k rymary marpms mmm HCl k pacrsopam AICl; m FeCls.

Ha ocHoBanum cBoMx omeiToB MaTcoH mpEmen X BEIBOAY, 9TO B 3aBHCH-
MocTa oT pH cMecE MoryT GuiTh IOSYTeHH KOMILIEKCH C BeChbMa PasiIEIHBIM
coornomennem ryMyca ¥ Al m Fe, uro on ofBsacHaer csepTHBalOmuM med-
crBEeM obpasymommeroca «rymara» Al m Fe ma rymyc, npacyrcrByromuil B n3-
GzITKe B pacTBOpe.

ITonyuqaiomueca xommaexcsi rymyca ¢ Al(OH); n Fe(OH)s moryr SmTh
H302JIeKTPUYHL! MM 3APAKEHH! MOMOMKHATENBHO MJIH OTPHOATEIBHO B 3aBHCH-
MOCTH OT OTHOWIEHWI KOHI|EHTDAL|ii pearmpyrImax BemecTs ¥ oT PH cpexsl
B maosieKTpUdecKoil ToUKe KOMIIEKC BHTajaeT HeIMKOM B BHAC OCafKa;
0pW HANHYEE MONOMMTENBHOro 3apAna B KUCHON cpeAe HMIH OTPUIATETHHO-
r0 — B N[EOYHOE OHM CTAHOBATCA pcaEBIME. pH pHYe-
CKOHl TOYKE 3aBHCHT OT COOTHOINCHAA ryMuEHOBoi KHcaotst K Al m Fe; mpm
#30LITKe TYMUHOBOR KHCHOTHI H30JIEKTPHIECKAA TOYKA CMEIIAeTCH B KACIYIO
CTOpOHY, TpH YMeHBUIEHHM COJeDPIKaHHA TYMUHOBOM KHCIOTH 3Ta TOUKa
DCPCABHUTAETCA B M@IOTHYIO CTOPOHY.
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Jina »xelle3HOTO KOMIUEKCA M303TeKTPHUECKAA TOUKA IeMHT HEAKe, deM
paa amomunneBoro, Tak kak Fe(OH)s sBnsercsa Goinee cnabsiM ocHopaHEeM,
gem Al(OH)s. OG oToM e PasTMYEH B cuie OCHOBHOCTH H HefiTpaJIH3yIOMEro
ReficTBAA Ha ryMHHOBHIe KHCJIOTH THIPOOKHCeil ’Keje3a H aMOMEHHA TOBODAT
u onuTH AHgepcona H Batepca {Anderson, Byers, 1933).

K HecKkonbKo MHEIM BbIBOAaM IpHmuE BumusxoB m Pabmmosws (1935),
H3y9aBIIHe BIAAHENE IyMAHOBOM KHMCJIOTHI H TyMATOB HATDHA HA THADAT OKH-
CH ’Kelle3a, B KagecTBe KOTOpOro cay:uia GoGosaa pyna. OgsospeMerHo ¢ ry-
MHHOBOH KHCNOTOH HA3BAHHEIMA aBTopaMi ObUI0 HBydYeHO TaKKe BAMAHHE
TPeX OpraHMYecKMX KHCIOT — yKCYCHOH, IMaBeJCBoi M JEMOHHON, 3aTeM co-
NAHOH KHCHOTH W BOXHOPACTBOPHMOi (PpaKIMHE OpraHMYecKOoro BelmecTsa H3
Topda. TE HcCUeOBAHHA HPEACTABIAIOT WHTEPEC KAK JONLITKA NOJ0HTH
K BEUSACHeHHI0 BIHAHMA HUIKOMOJEKYJADHHIX OPTaHAYECKHX KHCIOT TyMyca,
OPHCYTCTBUME KOTOPHIX MOMKHO IpeflodaraTh B Ipylime (yIbBOKACITOT.

W3 mosyueHHEIX aBTOpaMH JaHHBIX ciaefyeT, 9To BHBOAL MaTcoma, momy-
9eHHBIe C XAOpuCTHIME coaaMu Fe m Al r. e. B mpucyrcTBun comsoi KHco-
THl, He MOTYT GHITh IEJMKOM PACIPOCTPaHEHHl HA IPONECCCH B3AMMOZEHCTBHEA

. M@Ky FHIPOOKHCHIO jKele3a ¥ OpPraHEYecKEMM KHCIOTAMH, 32 HCKIIOYEHHOM
ykcycsoll kmcaorsl. OpraEEYeckue KHCHOTH, KAK TYMHHOBAs KHCIOTA, TAK W
Gonee HHBKOMONEKYIADHBE KHCIOTH (HaiHYAe KOTOPHIX BepoOATI0O B Tpymne
«yILBOKECTOTY ), COOOMAIOT TEAPOOKACH Kele3a OTPUUATENbHBIN 3apAj NpH
Bcex sHavennAx pH u Moryr menTHsEpoBaTh HAEM Aa’Ke pacTBOPATH ¢ ofpa-
30BAHHEM KOMILIOKCHEIX COCTMHEHMI THPOOKACH )Kele3a B YCAOBHAX KUCIOM
MIM WeNOYHOH PCaKOAH, TOTAA Kak OPH CPeAHHX 3maveHmax PH mmeer Mecto
B3aMMIAA Koaryasnusa, Ha OCHOBAHMHE TONYUYeHHLIX AAHHBIX MOMKHO BAKIIO-
YHTh, 9T0 NPMHOUNHANGHOM pa3HMNLI BO BJAMSAHAHM TYMHEHOBOW KHCJIOTHI,
C OAHO} CTOPOHH, W HA3KOMONEKYIAPHEIX OPraHMYECKHX KECIOT (32 MCKIM-
9YeHHeM YKcycHo#t) — ¢ apyro#,— Her. ITooToMy MOMKHO upepmonaraTs, 9TO
rpymna PyJAbBOKACAOT AIPaeT ONMHAKOBYK PONH ¢ IYMEHOBHIMA KHCJIOTaMH,
H pasHALNA B pe3yJabTaTaX, BepoATHO, o6ycCIOBIEBAETCA TOALKO pa3iIWIHOH
CTeTeHpI0 JACIEPCHOCTH, T. €. HOABIMKHOCTH TeX MW APYrux, ocoGeHHO B cBo-
GopHOM, HEHACHIINEHHOM COCTOAHMA. MOMKHO, IO-BHAEMOMY, WOJATATH, 9YTO
AHAJOTHYHbIC ABJSHHEA IIPOACXOMAT H C TEADPOGKACHI0 ATIOMUHMA.

O sHauATeAEHOHR MOJBHKHOCTH (TYMATOB» 3AKHCH Kele3a OBLIO yiKe CKa-
3aso peimie. ‘OTHOCHTENLHO 00pa3’oBaHAA BAKACEWX COGJEHOHHH elesa B
no4yBe MOMHO oTMeTHTH RaHHWe Adganacpesa (Agpanacwes, 1930), uro Boc-
CTAHOBJOHHIO ¢ 'GONBINON JerkocThi0 NMOABEPralOTCH COMM Keiae3a (¢ MEHe-
PaNIBENMM KHCIOTAMH), TOrfa KaK BOCCTAHOBIEHHEe THRPATA OKACH :Kexesa
uper Golee MexuenHO.

BsamMopeiicTsae rymyca ¢ raupEcro¥ ¢parmueit nous

Eme IllnesnAr Hamed, 910 KOAMYECTBO JJICKTPOIHTA, Heobxommmoe mis
KOAryIAHA ITHABL, MEHACTCA B 3aBHCHMOCTE OT HAJAYAA B PacTBOpe TyMara;
NpE yBeNTHYeHHH CcOAep:KaHHA NockepHero Tpebyerca Gomee sHaumTeNbHAA
KOHIGHTPANAS dAEKTPOJHTA.

Ananorugasii BuBoR Obn chenal Takme @uxkergeem (Fickendey, 1906),
ogHako 0Oes JocTaTouHOro 0GOCHOBAHHA 9SKCIEPUMEHTAALHHIMH JaHHEIMH,
Vrazanns Hlnesnura m QukxeHpges OUIM IOATBEPKAEHH OGCTOATENbHEIME
mecaenoBaEnaME Onena (Oden, 4919) map xoaryasmmeit aHmmiaosolt (Maxo
BHIBeTpABIIEHCA) IMHHK M KaonEHA. B 000Ex caydasx 3amuTHOe HelCTBEE
CyCIeH3HH TyMEHOBO# KHCIOTH E HeHTpamsHOro ryMarta HarpEA GHao BHpa-
#eHO BNOJIH® 0TIETIEBO, 0COGEHHO UPH GoAbIIAX KOJNAYECTBAX ryMyca, Koraa
KOHIGHTPANHA 3JA6KTPONHTA, TPeGOBABIIAACA NJIA TOJHOH KOATYAANUHE, yBe-
JIAYABANACH B 5 Pas Mo CPABHEHHWIO ¢ YHCTHIME TIARAME; OPH JOCTATOTHOM
COReP/KAHAA TyMyca MOPOT CBEPTHIBANHA HPAGIMKAETCH K MOPOrY CBEPTHIBA-
HHfL YHCTOi CYCIIeHSHH FyMWHOBON KHCIOTHI,
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Ilo mucnmo Apenbepra (Ehrenberg, 1924), sammroe peficrme rymyca
B OTHOWIOEMH IMIIMCTHIX CycHeHamii o0LACHAETCA TeM, 9To IyMyc 00BOIAKA-
BACT JACTHYKH IIMHLI TOHKOM ITeHKoM, GraroflapA deMy 9TH J4CTHIKE OpH-
o0peTaloT CBOMCTRA, NPHCYN[Me KOJIOMAAM FyMyca, T. €. OMEeKTPOTHTHIECKHN
HOPOT KoaryJAnuM BO3pacTaer.

Ientnanpyoniee BIMAHME BOAHOPACTBOPEMbIX OPTaHMYeCKHX BemecTB H3
rpy6oro rymyca Ha IAMHECTYI 1104By O0bLio OTMedeHo Takime HKamnenoM
(Kappen, 1916, 1920). Wsygas mentuaayuio TyMycoMm KaoamHa, Bymax
(Buzagh, 1927) mamen, 9To pacTBOp ¢ KOIJNOMNHON IyMmHOBOE KHcaOTOM
oxaszan fosee BHICOKOE TeuTA3HpyOmee AeiicTBHe, dYeM MOMEKYIAPHBIR
pacTBOp rymara; BeIMIABA NCOTH3ANMH, KPOME TOTO, M3MeJIAeTCA B 3aBHCH-
MOCTH OT KOJHYeCTBa KaOJAHA MPM OXIIOM A TOM Ke o6beMe pacTBOpa rymata
R MOKHO YCTAHOBATH MAKCAMYM IeNTH3ADMH.

Ilpr KoarynAnEM IIMHLI, MENITH3HPOBAHHON IyMyCcOM, HOIYTATCA arpe-
raTh GoJee PHIXJIOrO CUOMKEHMA, YeM B ciaydae TACTOH IIMHBI; DTUM oOLAC-
mAeTcs GraronpusTHOe HeiicTBHe rymyca Ha (PHBHYECKHO CBOMCTBA TIMITUCTHIX
nouB. ITo Apenbepry, aro GmarompEsTHOC (pasphixasmigee) AelcTBue rymyca
Ha TAHHMCTHIE NOYBBI MOMeT ORITH 06g3aHO TaKiKe, Bo-NepBHX, HANAYMIO HE
BOOJAHE DPA3NOKEBLIMXCHA OPTaHAYECKAX OCTATHOB, & BO-BTODPHIX, CBepTHIBAK-
meMy nelicTBHIO GOJBINAX KONEYeCTB ryMyca Ha IIAHECTHIe cycmeHsmm. Ha
BOBMOKHOCTH NOCJACAHEro ABIeHEA Onlo ykasaHo Illmesmnrom.

9ToT nponecc B3aMMOAEHCTBHA ryMyca ¢ TIHHOM Wayucl eme HemocTa-
TOYHO ¥ MEXaHH3M ero HoKa HeACeH.

Panee nposeneEnnie mccaenoBanns Jleitn Mokasanu, 4T0 BIMAHHE BOZHO-
PACTBOPEMBIX OPrAHMIECKHEX BeIeCTB (M3 CBEKero M PasioKMBIIEroCs CCNA)
HA pasHEble 06pa3nbl IAMHL GLII0 HeOAHHAKOBO; B TO BPCMSA KAK Ha /iBe TIMHB
(92COBOAPCKYI0 M XBAJBIHCKY!0) BAHAHHME GhLITO MeNTH3MPYIOUIMM, Ha TPETHIO
ranHy (M3 MOpEeRHOTO CYIMHKA) OpraHMYeCKHEe BeIfecTBA OKA3KBAIH KOATY-
aupylomee feiicTBHE. JTOT pesyNbTAT aBTOp OOLACHMET PasAMYHEIM XapaK-
TEPOM 10BEPXHOCTM 9JACTHI IJIMHEI, aJCOPGHPYIOIIEX opraHHIecKHe Bellie-
cTBA, OpAYeM MOKHO HPCANONAraTh, ITO JACTb HOCTE/HAX BCTYHNAET B XHMH-
9YeCKHe peaKmum ¢ HOBEPXHOCTHIO afcoplenra. THNEH CIATANL BO3MOKHBIM
00BACHATh, NMEeNTHIEPYIOMee HAX KOATyIMpysomee [efiCTBEe OPraHEYCCKHX
BelllecTB HA pasHEe IVIAHEI PasiAYHON opHeHTamMell JacTHN afcopGupoBaf-
HOTO BeliecTBA HA NOBePXHOCTH IMMHEI, OPHYEM TOT HIW MHOW cmoco6 opmeH-
TamEA CTABHTCA B CBASHL ¢ MpeobmagaHmeM ruApodofHbIX maE rEZpodnIbEEIX
y9acTKOB Ha MOBEPXHOCTH ajicopOeHTa.

9TH DpeAmONOKEHHA HocAT NOKA MpeRBAPHTCIBHEIE XapaKTep ¥ IIA yTOY-
HCHHASL BONPOCA 0 XapaKTepe B3aEMOMeHCTBHsA TyMyca ¢ FMIHEHECTOR (pakmmedt
HeobxonmME Gomec AeTadbHEIe HCCAEAOBAHWA, IO BO3MOMKHOCTH C HHAABH-
AYANLHBIME COGNWHEHMAMH, BXONAILMME B COCTAB IIEHE, K KOTODEIM OTHO-
CATCA pABNAYERIC AMOMOKpeMHOBhle KHCIOTHI (KaodmH, MOHTMOPEIIOHAT,
OeiigennnT, raqNOM3MT M 1p.). ANcopGmMsA T'YMHIIOBOR KHCIOTH KAOMHHOM
6maa ycramopneHa Bymax (Buzagh, 1927). HaGuogenua Jlemonoma H
Bap6re (Demolon, Barbier, 1927, 1929) morasmBaioT, 9T0 TYMYC H riIHEA
BeTymaloT B Gosce TecHoe coefEHeHMe, TeM MoMHO OBLIO IpeAmONaraTh,
HCXONA H3 NONOMEHHA, 4TO KOWIOEJHBIE CBOHCTBA TOYB ABIAIOTCA CYMMOH
CBOMCTB rymyca H TIIUHHEL

Ilo maenmo Bpenpmmspa (1936), oro momoskeHEe Moscer OwTH BepHO
TONLKO MIA HeATpPalbHHX H IIENOYHRIX NOYB. B cayvae ke KUCAWX HOYB
Gorce BCPOATHO HPEANONOMeNAe 0 XAMAYECKOM COeIMHEHEN MEKIy HeKOTO-
pHIME TpynnaMu ryMyca m HeKOTOPHIMM TpynunaMu riaud. O6pasoBaHHe ycroil-
WABHIX KOMIEKCOB FIHEN (MOHTMODHIIOHHTA) C T'YMYyCOM, XapaKTepH3Y:o-
TAXCA yMeHBIIGEHEM pPAcTBOPEMOCTH FyMyca B IeN0Un, o6HADY:KeHO ONH-
ramr Meitepa (Meyer, 1935). . .

O naanMumE yCTOMYMBHIX COeflHHEHAR ryMyca ¢ FIMHOH MOMKHO Upexmona-
raTh Ha OCHOBAHHH TOTO, ITO MOCAENOBaTeabHAs M HOBTOpPHasm o6paloTEa mods
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(HampuMep, WepHO3eMa) KMCJOTOM I IMENOYBIO OCTABIAACT CIIe 3AMETHYIO
9acTh TyMyca B MIEHHCTOH (paKkumum, HeCOMHEHHO OCBOGOMKAEHHOM TIPH TAKOML
obpaborke oT cBoGoAHKIX rAApooKncei e m Al

HurepecHbie coo0paxeHAA IO 3TOMY BoOpocy BHICKA3aHK B HeNAaBHOM
pabore Cupepu (1936), Ha ocHoBaHEE opMrmHAILHHX HaGm0JeHHi 32 TOBe-
ReHMeM CMecell INIHHBI ¢ TyMyCOM M H3YYeHHsi B TONAPUB0BAHHOM CBCTC
opraHo-MEHepaJbHBIX rejeii BTopoii rpymns mo Tioxmay. 9tm naGaogenns
MO3BOJIAIOT CJeNaTh TpPeAmoNoMeHAe 0 MEKPOKDHCTANIMYECKOH (CMEKTMue-
CKOif) CTPyKType IpPOYHHIX COe[lEHEHMH ryMyca ¢ TIEHOH, mpmieM oGpasoBa-
AMe MX MBICAATCA NYTeM YIJIOTHEHHA HAPYMKHOTO CJOA HOHOB M IOHIKEHHS
BeJMYEHH [i3eTa-NOTeHNHMAaNa, ¢ IeM CBA3AHO YMeHbIIeHHe OOMEHHON Clocol-
BocTH, KoTopoe oTMedeHo Trommmmim (1934, 1937). He mckawoucna sosmos-
HOCTB, IT0 37eCh MBI HMeeM [eN0 ¢ MEKPOKPHCTANTHICCKIMHE arperaTamm,

Bausnne rymyca Ha mponeccH BHEETPRBAHAA MRAECPAIOB

KocBenHoe Bausnme. Iocsenmoe Bnamanme OpranmaecKoro Bemie-
CTBA Ha HpPONECcCH XMMHYeCKOTO BHINCTPHBAHAA MUHEPANOB CKA3LIBAGTCA
Gnarogaps o6pasoBaHMI0 KoHedHHIX HpoNyKTOB pacmana, kak COg, asorHas
W CepHAs KHCAOTH NpH a3pobumix yenosmax, H Hp, HoS m 1. m. mpm amaspod-
auX. ITocTosnHOe BHpeNeHHe YIIEKHCIOTHL B HENOCPEACTBEHHOM KOHTaKie
¢ MWHepaJbHOM J4CTHIO NOUBHI, HECOMHEHHO, SHAMATENBHO YCHINBaeT obmfe-
H3BeCTHHIC NpOIecChl BHIBETPHBAHMUA CHIAKATOB M ANIOMOCHTAKATOB, TPOHC-
xonamue nop BaasameM CO: m HoO armocdepr. A ofpaszoBamme asomiioi m
cepHOM KHCIOT, AaKe B He3HaYATENLHHIX KOJHTIECTBAX, MOMET CHILHO IOBHI-
maTs KOHI[CHTPANHI0 BOXOPOAHHIX MOHOB, OGYCIOBIMBAA XapaKTepHHE YepTH
KHCIOTHOTO BhIBcTpuBanmA. Ocobenno Goxbmoe 3HageHHe B HTOM IIOCTefHEM
pagoM aBTOpoB, B ocobeHHo BraHKOM, mpunmchiBacrcs cepuoit KHciaore, 06-
pasyionieiicA IpE OKMCIEHHE cepsl Genxkosnix Bemects. [To mucnuio Bramxa,
PMEHHO CepHOH KHCJIOTe, & He TYMMHOBHIM KHCJIOTAM, NPHHAJIEHKUT ITaBHAST
PoNb B TAK HA3HIBACMOM TYMHHOBOKHECJIOM BHBETPHBAaHWE HOPOX B pafioHax
pacmpocTpaHeEHs KHcIoro «rpyboros rymyca m Topda (Blancﬂ, 1929, 1933).
B 5ToM BariAfe ecTh 3HAYHTENBHAA [OAA TPCYBEIMIEHMS, XOTA HAJIAIAS®
cepHOM KMCHOTHI B KHCIHIX [O0YBAX B psANe CilIyyaeB HecomHcHHo. OBpasyio-
mEecA TOJ BIMAHHEM CepHOH KHCIOTH CyanaThHl BCICTBHE cBOEH DAacTBO-
PMMOCTH JIerKo TIOABepralTcsa BhIMbBaHmIO. Ilpn aHaspoGHEIX yCIOBAAX BEIAE-
neame Hy Bemer K 06pa3oBaHMI0 CEPHHCTIX COCAMHCHHEN; BOIHHKHOBEHHE
HocleNHEX MOMKeT OHTh 06A38HO TAKKC BOCCTARHOBACHMIO cyibgaTos.

HenmocpencrseHHOe BAESHHE TFyMyca Ha HNpONeccH
BHBeTPpHBAaHHEA Bompoc 0 HeMOCPeACTBEHHOM BIMAHWA TyMYCOBHIX
BOIIECTB HA HPOIeCCH BHIBETPMBAHHA CHIMKATOB H AJIOMOCHIMKATOB 70 CHX
op emfe HeOCTATOYIIO HIYICH.

Baraags! B BeIBOABI NpexEAX aBropon (cM. [amnka, 1931) o paanarasp-
meM [eH{CTBEE IyMyCOBBIX BeIfeCTB M, B YACTHOCTH, 'yMHHOBON KHCJIOTH Ha
CANHKATH W ATIOMOCHIMKATH He GBUIA NOATBEPKICHH yGemaTeabHEIMH HKc-
mepEMeATANTBHEIME jaEHEMA. Omomthie ncciefoBanma Humxmaca (Niklas,
1912) no maywenmio BrusHEa Topda m HaGmoOaeHHs, HpoUAsBefieHHEI® IO DTO-
my sxe Bompocy A. Huxndoposeim (1908), ckopee mpmBomar k oSpaTHOMY
BEIBOLY O ca60M BAMSHEE TyMyCOBHIX Bel[eCTB Ha BHIBETPUBAHHE CHIMKATOB
H aNI0MOCHIEKATOB,

Bouce ompenenennbie pesyasrarsl 6mam noaydenst K. JI. Tammxoit B omst-
Tax 10 M3yYeHHMIO BIMAHUA TYMANOBOA KMCJAOTH! (BLIJENeHION W3 JeCHOFO
CyraMHKa ¥ TIOA30J1a) ¥ mcaoyHuIx rymaros (Iamaka, 1906).

CpoBonmas rymEHOBas kMciaora, No MHeHmio [imakm, pefictsyer Ha amo-
MOCHIHKATH TOA0GHO YIUEeKHCIOTe, OTHEMAA ( HA A 6crBys OT-.
MeTJIeRH0 M30RITKAa KpeMHe3eMa, T. e. YCHIHBACT THAPOIN3, OPOMCXORAMIH
Tnof| BAMARKEM BOAH. ITOMyTOpHLIC OKMCIEI IPH 2TOM B PACTBOP He TEPCXOJIAT.
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Paanoskenne $ocdaror KaabmEA IyMHHOBOH KHCHOTOR B INENOTHHIME Ty-
MaTaMu GBUIO YCTAHOBIGHO yie JaBHO PAAXOM mcciefoBarenedr (cM. I'immka,
1931) @ moaTBepAAETCA MHOTOYHCICHHHMH DaGoTaMu COBPeMEHHBIX aBTO-
poB. ABalormusele sBTeHUs GhUIM YCTaHOBAEHK W B OTHOmeHHH (hocharo
Al u Fe, xora 3fiech MMeIOTCs1 M IPOTHBOpeduBhe Janubie, V3 Hopekmux pa-
Got mo aromy Bompocy MoiHO orMeruth paSory A. II. Bammuswxosa (1935),
BBIBOJGI KOTOPOTO BHOCAT IONpPABKE K YCTAHOBHBIOHMCA B3raagaM. Ilo mau-
HEM BHmHsKoBa, TyMHIOBaA KHCIOTA He NepeBoAET (ocopHyI0 KHCIAOTY
dochaToB KaapIMA M KeXeaa B MOJEKYJAADHLIE pactsop. l'yMaTsl HarpHs
BEI3HIBAIOT menrmsanmumio ocPaToB KadbHUA, UTO aBTOP O6BACHAET 06paso-
paHneM THAPOPHIbHOH 060I07KM Ha MOBepXHOCTH uacTun (ocdata Karpmus,
KoTopas, GaaronpaATCTBYA IpoNeccy NeNTHSAaNAd, HPEISITCTBYET MOJERyJIAD-
HoMy pacrtBopernio dochara. ABajormaHoe ofbACHeHHe faeTCA PaxrTy CHIb-
HO LeNTH3UPYIOUIEro ReiCTBUA IyMaToB (MOJNeKYIADPHOH cTeTeHM XHCHEPCHO-
ctun) BHa (ocdaTH Kejesa TpPH INENOIHOM peaKnmAM. 3Kech, OXHAKO, He
MCKIIOYeHa BO3MOMKHOCTH 06pasoBAHHA KOMIVICKCIKX COeAEHeHHH TyMEAHOBOH
KHCJIOTH ¥ jKele3a M Ilepexop gZactw ¢ocdata B MomexyJsApHO-AHCHEPCHOE
cocroaume, K cosxamenmo, y aBropa 0TCyTCTBYIOT JaHEEIE 0O H3YYeHHAI0 BIHSA-
BHA TyMHHOBO# KHCIOTH B YCAOBAAX KECAOd peaKmMd, TAK KaK NpH HeaHa-
YHTEJbHON KOHIEHTPANEM TyMAHOBOH KHCIOTH OHA HeHTpalH30BANACH B3s-
THIM i onbiTa KoamdectsoM Qocdara (ocofenno B ommrax ¢ gocdaTom
Kaxpoaa). Jror AKT, oAHAKO, yKA3HBAeT HA CIOCOGHOCTH TyMHAHOBOH KHC-
N0THl OTHUMATH OCHOBaHHMe H3 (hochaToB, UTO AaeT IpaBo TWPENNOJATATH, ITO
IpH M30HTKe ryMAMOBOH KHCIOTH, I0 cpaBHeHmIO c (pocaramm, MokeT
OPOMCXOAMTH BhITeCHeHHe IociaefHe# B cBoGoxHoM coctosnmm. Ha ary cmo-
cofEoCcTh rymmuOBoit kKHCHOTH 3ameiiats POs mpm BaammopeiicTeHE ¢ ROI-
JoumusiME gocdaramn Al m Fe yrassisaer Marcon (Mattson, 1931), xoropsuik,
OfHAKO, OTM@uaeT, UTO 3TO BHITeCHEHHe MAET C rOpa3io OGOABIIEM TDPYAOM,
gem puTecnende SiOs U3 KOMIOUAHEIX ATIOMOCAIARATOB,

910 NpeANONOKEHAe IIAXOAMTCA B COOTBOTCTBHE ¢ (JAKTOM IIONMOMKHTENb-
HoOro jieiicTBus PocOoPATOB Ha KHCABIX IOUBAX, XOTHA UDHIHABI DTOTO, MOMKET
GhITb, CBA3AHH HE TONBKO C BNEAHMEM TyMEHOBO# KuCIOTH, HO B Golee
9HEPIUYHEIX HH3KOMOJEKY/SIDHBIX OPraHAYeCKAX KHCJIOT, a4 TaKiKe C BIHA-
HAeM cBOGOJHBLIX MHHEPANLERX KACJOT, HaupEMep CepHOH KHCIOTH, eCAH
OpEAATH BO BHHEMAHHE YKasaHHBIe BHINe B3rAARN DBiamka, a tamwke Ham-
nena u ap. OxEaKo ¥ B 3TOM CIydae Ha AOMI0 I'YMEHOBHX BeI|eCTB BRIIAacT
u3BecTHAS, XOTA M KOCBeHHAs poJb, BBEAY YCTAHOBICHHON CHOCOGHOCTH ry-
MHHOBOJ KHCIOTH B H3BECTHOH Mepe pa3iararh COJM CHABLHBIX KACIOT C Bhl~
nmeneHuem mocaenHMX B cBoGomHom cocrossmm (Heimann, 1929; Kappen,
1916, 1920; Rindell, 1911, 1913). Vseanuemue pacrsopmmoctd HocdopHoit
KHACJIOTH IIPH B3aMMOReHCTBMM ryMwHOBOH KHCHOTH ¢ ocopaTOM B IPHCYT-
CTBHE CONell MAHEPANLNHIX KACIoT 6EI0 yeramomemo eme K. Tapxosmm
(1881), sarem M. Bememxmm (1880).

Ilo Jemomory (Demolon, 1933), B BritecEeHmE gocdopmoit KHCIOTH B
HOABMKHOE JopMe aKTHBHYIO POJNs UrpalT 4 HeliTpansHbe I'yMATHI, OpAZeM
TyMaTH He MeHee, & faxke Golee aKTHBHEI, geM DETPaTHl ¥ okcadarsl (Demo-
lon, Bastisse, 1934); ato sakmogeHHe, OgHAKO, HE TMOATEEPAAIOCH B HCCIEHO-
BaHHAX APYTHX aBTapoB (Bummsaxos, 1935).

Oprano-MaHepambHEE COSAHHEOHHA

Bompoc 06 opraEO-MHHepalBHOE CTPYKType TyMyCOBHIX BeNIeCTB, T. €.
0 HaJHMYHE B DOCTeJHAX 30jBHHIX 3I1eMeHTOB, HAXOAANIMXCA B KOHCTHTYNHOH-
Holi cBAsH, ObLI BHIABHHYT B CBA3K ¢ mpexmoxoskenmeM I'pasgo (Grandeau,
1878, 1872) o oM, wro «matiére noire» (wepHoe BemjecTpo), H3BIEKAEMOE
aMumaxoM (mociae NpeABapUTENbHOM 06paGoTKE mOUBHI cNaGoil COMAHOM Kmc-
noTOl), MrpaeT BasKHYIO PONb B 0GeCICUeHNH DPACTeHMI 2MeMERTAME 30MHL.
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Baaropapa atomy OmTo ofpamero Gombllloe BHAMAHWe HA ompepeieHme B
«matitre noire» M B TYMEHOBO! KHCIOTe 30 BHBIX BIEMONTOB, M GLUIM BHICKA-
3aABl BATAAAK 06 Opramo-MMAEpaNbHOM XapAKTepe TYMyCOBHIX BemecTB, CO-
Rep)KAaBIIAX, 0 TONYYeHELIM JaHEEM, SHAYHTENIpHBS, HO OYeHL KoJaeGmo-
mpecs xonmgecTBa 30abr. Tak, maBecTHO mpegmonomenne ycrascoma (1889)
0 3aMeIIeHMH ejles0M H AJOMHHHOM BOJOPOJA COUPTOBHIX OCTATKOB. Boab-
woit ymap sTAM Bsraamam Geur Badecex I'. @. HedemosbiM, npumeHHBIIMM
Ans PEIALTPOBAHAA DIEAOUHHIX BHTsIKeK cseuy lllamGeprena m DomywmemmM
ouens EesHaydTexpHb mpomeHT 3oint (Hedemos, 1894, 1897). B pamsmeit-
meM NpA HPHMeHeHME APYrHX METOROB OYUCTKHE PARY ABTOPOB YAaAOCH TIO-
nMyvuTs MOYTH GeasomnHple mpemapaThi rymumoBoit kmeaotel (IImyx, 1924,
1930; Detmer, 1871). Ha ocnoBaumm aToro, a TaKKe IPUIEMAs BO BHHMAaHHE
0YCHb M3MeHUMBHIM COCTAB 3J0JEL, 9TO MOMeT GHITL OOBsCHeHO pasnHIHBIMA
cooco6aMA uoayIeHMA InpemapaTtos, IIIMyK cumTaeT, 4TO CAMHCTBEHHHIMU
2JIEMEHTAMH, KOTOphle MOTYT HAXOJHTHCH B KOHCTATYNMOHHOH CBA3H C TyMH-
HOBOM KHCIOTOH, ABIANTCA TONAbKO cepa ¥ ¢ocdop, cBA3aHHBE ¢ IPOTEHTO-
BHM KoMmnekcoM. Bce ke mpoume ameMeBTH, KpeMEMH, Keleso, aqIOMEHMIL
¥ Jipyrue, OPHHA/TE’AT MUHePATSHEIM TIPEMECAM, H COXep’KAHNe HX 3aBHCUT
or cmocoba ogmerkn (Ivyk, 1930). Tewerko n Prpamesckaa (1936), mpa-
MeHAA OJWH ¥ TOT ’Ke cnocoG oumcTKA (PuasTpoBanme gepes cvedy Illambep-
NeHa), MONYYANH H3 KaIITAHOBOTO, OGHKHOBCHHOrO M MOIGHOTO YepHO3eMOD
& B3 TopPAR0-GoNOTHOM MOYBH FYyMIHOBYI KHCIOTY ¢ COJCPIKaEHeM 30IH OT
3 mo 4%, Torma xak ryMEHoBaA KHACJIOTA M3 A€TPAREPOBAHHOTO depiiozeMa,
PeHASMHLI W TON30JMHECTON II0YBHL cofepiana coorsercrsedHo 9,81, 10,84 m
15,32% 3omm. AHaims mocmepHelt W3 PEHAIMIL, DOA3ONHCTON H TOPGsHO-
GonoTHOMK MOYBLI 00HApYIKAT, UTO TIABHAS MAcca ee COCTOAAa M3 OKHCIOB
wenesa m amownnus (ot 78,6 mo 91,76%), «xaxum-To o6pa3zoM mpoUHO CBA-
3aHHBIX C OPraHMYCCKO# Maccoil arux Kuciaors. Haamame 30iml, ogHako, He
0TpasmiIOCh HA KoJAHYEcTBE KAPGOKCHIBHEIX H (PeHON-THADOKCHIBHHIX Ipyam,
KOTOpoe OKasAJNOCH OREHAKOBHM ¢ FYMHHOBRIMH KACHOTAMM M3 THOHYHEIX H
10#CHOTO IGPHO3EMOB.

Ha mpouHoCTs ¢BA3H ANIOMHEHHA ¢ «aNOKPeHOBOK KHCNOTOR» yKazal efie
Bepuenuyc (Berzelius, 1839), orMeTHBmEH, 9T0 Npyu BceX omepamdsXx BIfe-
JeHUs poclejHell OHa HEH3MEHHO CONPOBOKAANAch amloMEumeM. ViMeeu an
MH B yKasaHHBIX CIyJadX ABACHHA KOMLIOMNHO-XMMHYECKOTO XapaKTepa HiIH
sKe KOHCTHTYIMOHHYIO CBA3h B (JopMe, HampAMEpP, KOMIUIGKCHEIX COCKMHEHMIA,
noKa ¢ ONpeNeNeHHOCTHI0 HeusBecTHo. IIpnGausuTeasHO B TaKoM e MOJNOKe-
HMA HAXOAMTCA M BOIPOC 0 DPACTBOPAMOM COEJMHEHMH KpeMHeKHCIOTLI C
«KpPEHOBOH KHCioTON», yKA3aHHA HA KOTOpHe MBI HaxoamM y Bepumeamyca m
Myabnepa. B mociennee BpeMsA HOABMIACH YKA3aHUA HA HAJMIMEe KOMILIEKC-
HEX OpraHMYecCKMX MOHOB, 00HADY)KHBaeMbIX NP 3JIEKTpOAHalA3e. Buabcom
u Crakep (Wilson, Staker, 1935) manum, 9to HeKOTOpOe KOJHIECTBO MeTal-
am X mit Tep TCA K QHOQY, NMO-BAAEMOMY, KAK 9aCTh KOMI-
NeKCHHX OpraEmdeckmx aHmoHoB. C Jpyroit CTOpOHH, KpeMAHil, KOTOpHIA
umoria naxomar na Karome (Loddesdl, 1932), BoamoskHo, ABIAGTCA TACTHIO
KOMIUTeKCHOro opranmyeckoro karmoHa (Wilson, Staker, 1935).

Obmne BuBoAE 0 (opMax CBASH IyMyca ¢ MHHEPATbOON YACTHIO TOBHL

Ha ocHOBaHHE H3JIOFKEIHOTO MOXXHO HAMETHTL HECKOABKO XapaKTepHEIX
¢opM ¢BA3M OpPraHAYECKHX BeNIECTB MOYBH ¢ MHHEPANLHNOH FacTp0 Iocaed-
Heit, Brmouas cayvad HAKONIEHHA OPraHHYecKOTO BemecTBA HOYTH B THCTOM®
BHjC, 3TH (HOPME MOMKHO TOJPA3JeJHTh HA CJIeNyIONAe IJABHEIG TPYIIAL:

1. TymycoBhle Bel(cCTBA B CBOGOHOM MJIH MOYTH B cBOGOHOM COCTOSHAM.

2. TymycoBrle BemecTsa B (opmMe TyMaToB CHABHHIX OCHOBAHMIA:
a) ¢ KaauUeM H OTYACTH C MarHdeM, 6) ¢ HaTpmeM (W Marmmem).
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3. T'ymycoBbie BemecTBa B JOpPMe «ryMaTOB» M CMEHIAHHKIX rejeii ¢ IMA-
POOKHCAIME aJIOMAHAA M JKeleaa.

4. CyMycoBrle BemecTBa, IPOYHO CBASAHHBIC ¢ IMMHON («apPrELIOTY-
MHHEI) .

5. T'ymycoBbie pemecTsa B hopMe KOMIUIEKCHEIX OPraHO-MAHEPAJBHEIX
coenumenmit (¢ Al, Fe, P, Si).

3tm gopMEI 0GafalOT, KaK MOMKHO OBLIO BEAETH @3 IPENHIYIICTO HAJIO-
sKeHNA, pasuMynivy csoiicreamu. Illnpuurep (Springer, 1936a), mpeanomxus-
Wi MOUTH TaKoe jKe MOJpasfeNelHe HA IPYNOH, AdeT CIERYIOMYIO XapaKTe-
PHCTAKY MX HA OCHOBAHHH HHA PacTBOP TH TYMWHOBHIX BCI[CCTB
s NazCO3; u NaOH (mo okpacke) mom BIHAHMCM IIPefBAPHTENBIOR 06paGoTKH
comANnolM KHCAOTOM:

1. O6pa6oTka KHCHOTOM He OKASKHIBAGT DAMAHHS HA WHTEHCHBHOCTL OKpac-
KH IIEJ09HBIX BHITSDKEK, T. 6. MAKCAMAJBHAA OKPACKA IOJNydYaeTcs IpH Hemo-
cpefcTBeHHOM M3BJeYeHMH IIeJ0OYaMH: a) TIyMycoBhle BemmecTBa GoupLici
9acTBi0 B CBOOOAHOM cocToAHmE (Topd, IPyGEIA rymyc, anbnumiickmii rymyc);
6) ryMycoBhle BemlecTBa B PHIXJON CBASH ¢ ABY3HAYHHIME KaTHoHamu Ca o
Mg (cnabomoasonucTsie, Ayroske).

2. O6paGoTka KMCIOTOH NOBHIIAET MHTEHCHBHOCTh OKPAacKH INEJOYHEIX
SKCTPAKTOB (T. 6, YBCNHYHBAET PACTBOPHMOCTH TYMYCOBHIX BEIIECTB).

TymycoBhie BeuiecTBa EaxoiaTca B mpouHoi cesau ¢ Ca m Mg; tpexsa-
NeHTHEle KaTHOHEI He ygacTByioT. (ITouBBI wepHO3EMHOro THIA, HCATpaJIbHEIE
GonoTHbIe B MOMYGOMOTHEIe — ANMorige, HACTOANHE Gypo3eMbl ¢ HeHTPaIbLHOH
W IICJIOYHOH peaxmueli, XOpomIAe KyAbTYPHBIE TIOTBHL )

3. O6paSoTka KHCIOTOM WONIDKAeT WMHTEHCHBHOCTH OKPACKH MICIOYHBIX
BMT/KEK BCIE/ICTBHE PACTBOPHMOCTH FyMYCOBBIX BEINECTB B KHCJIOTE.

I'yMycoBbic RelecTBa HaxoAATca B cBAan ¢ moHaymE Fe u Al u obpasyor
pacTBOpEMKE B KHCJIOTe TyMATHBIe KOMIUICKCH (IOUBH NOJ30MHCTOTO THMA):
a) NayCOs, kak u NaOH, pacTBOpsier ryMEHOBLIe BCL(CCTEA MOINOCTHIO; oGpa-
Gotka anermiu-0poMHIOM He BAAsET HA METEHCHBHOCTh OKPACKM, PHXJIASA CBA3H
TYMYCOBHIX BCIIECTS ¢ MoxyTopaokucamm; 6) roxsko NaOH pacreopser rymy-
COBHE BemIecTBAa KOMIUIeKca. PacTBOpHMOCTL B COAe TONBKO u0ciHe 06paGoTKE
aueTHI-GpoMHIOM, GraromapA OTRENEHWIO ITONyTOpaokmcel (BcaemcTBHe pac-
TBOPEHMA B YKCYCHOM H GPOMECTOBOSIOPOJHON KMCJIOTE), IPOIHAS CBASH TyMy-
corbix pemecTB ¢ RqOs.

4. TyMuHOBEI KHCIOTLI HAXOUATCA B KOMILIEKCHOM CBASH ¢ MMWHEDAJBIILI-
M KHCIOTAMH M OCHOBaRNAMH — IYMOKPCMHEBHI® KHCJIOTHI; ryModocdopirsie
KUCIOTHI, KoMmnexcunic Fe, Al — rymmHoBHe Knciotsi (cmaGo jerpazu-
posanuuic GyposeMbl, KACIHe JYTOBBIC IOYBH, B KOTOPHX 6ea ofpadorkm
KUCNOTOM PKCTPAKIHS INENOYBI0 JAaeT MAKCHMYM WHTeHCHBHOCTH OKpAcKi;
mornomennnie KarmoHst — H, Ca, Mg, Fe m Al orcrymalor Ha 3apuuit
niag)

Ruaccuduramus Illopuerepa mpeAcTaBadeT HeCOMHEHHENA HHTepec Kak
HONBITKA TOAXO0RA K XQpaKTepHCTAKe POPM CBAIM TYMYCOBBHIX BEM[ECTB C MH-
HEpANBHLIMA HA OCHOBAHMM CPABHHTeJBHO IIDOCTHIX OIpeNieJIeHHiA.

Onmaxo paAx monomenwit Illnprarepa ocTaeTcs HeACHBHIM, HANPEMEp IOMNS-
THS O ¢PHIXJOAA W ¢TPOYHOI» cBA3M ryMycosmx BemecTs ¢ Ca u Mg, ¢ noxy-
TOPHBIMM OKHCIAME, jilaliee — OTCYTCTBHe BHAMMOU DABHHIE MEMAY TpeThbeit
| "eTBCPTOH TPYmiOf, A TAKMKC OTCYTCTBAC B IPEIT0IKCHIOA cXeMe Coefmme-
HHUIf TYMyCOBLIX BEIIeCTB C NNIEHOH, KOTOPHE IPUCYTCTBYIOT B T0YBAX YepHO-
3eMIOro THTA, HA YTO KMEIOTCS OUpefelieEHBle YKasaHMA B Apyroi paGore

« cavoro Ilnpunrepa (Springer, 19366).

HecoMienno, 1To Tepewnciense BEIIe OCHOBHEe (OPMBI BeTpewamTCA
B IPHPOJIC He B TMCTOM BUfe, 2 B PABHHYULIX COYETAHHAX JAPYr C ApYTOM,
XApAKTCp KOTOPLIX ONPENeNNETCA COBOKYIHOCTHIO yciosmii movBoobpasona-
nus. drnM, MoxKer GHTh, 0GBACHAETCA HEOGXONMMOCTL NOAPA3HENCHAS TPy
Ilinprarepa ma moarpynnsl. Bompoc ke 0 MeToAWKe yCTaHOBICHHS pasndi-
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B naasneitmewm, Korxa 6aaromaps TEAPOIA3Y B pacTsope OKaXkercn Goabmoe
KOIAYCCTBO IIeNIOYH, HaYAHUeT AeHCTBOBATD LIEJNOUHOH pacTBop ryvaTa. Omsl-
TH ¢ DICT0YHBLIME DACTBOPAME TyMaToB (PHBEXM HaaBaHHOTO AaBTOpAa K 3a-
KJIIOYeRAI0, 970 3TH PAacTBOPHL HPeACTABIAIT coGofl UpeaBhIvaiilo 3Hepray-
HEf peaKTWB; TPH NeficTBMA MX Ha TPAPOAHLbIe CHIMKATH NPOHCXOKHET He
TONBKO YACTAYHOE PA3OXKeHMe NOCAEINHX, HO M CIOMKAHM OOMEH MeKAy
Hepa3noyKeHHON TACTHI0 AMIOMOCHIEKATa M MHHODAJIbHHIM KOMIUIEKCOM pac-
TBOpa, TpHYeM B OOMEHHYI0 PCAKIMIO, KPOMC Lfejodedl W IIEJOTHBIX 3eMeib,
BCTYIAOT M TOMYTOPHHE OKHCILL

. Pavans (Ramann, 1911) pmasunyx BSMIsn o peumaromell poam rymyco-
BULIX BEeI{eCTB B KAOAMHH3MDOBAHHN TOAEBOIINATOBHIX Iopos. Ilo ero MAeHuo,
HOpMaTbHOE BHIBETPUBaHHE HOX BIMANHEM ATMOCHEPHHIX AeATeNeill He MoO-
KeT MPHBECTH K 00pa3onammio sadeskell K2OMMHATA, TaK Kak B 3TOM CIaydae
Meae30 BRITeNAETCA B (IOpMe OKACH, MEKIAY TeM TIpA KaONHUM3APOBAHHH
weneao yraasercd. Kaomuauampopanme mo PamaHHY )IPOHCXOZHT TIOX CIOEM
Topda, upmuem Kcdeao yaadsercs B opMe ryvarta MIHM B BHAE KOMIIIGKC-
HBIX GPlaHHYECKHAX COemIeHnil.

1o MHeHHe 06 06pasoBaHMM KAOJMHATA HOX TOPHNHHKAME HALLIO PAA
mocxenonatceaelil B I'epManmy, rae B MOJNB3Y €ro ropopuia CBA3b MEKAY 3aje-
maMA Kaomunuta # Oyphx yriueidr (Blanck, 1929). Opmako nRanbHeiimme
flcCIe0BAHAA NPHBEIE K BEIBONY, 9TO YKASAaHHAS CBS3h HEe ABIAETCA TIeHe-
THYECKOH W 9T0 MHeHHe 0 KAOAHHHANPOBANAE IOPOX MOX BIMAHNmEM Topda
He COOTBETCTBYeT NeHCTBHTCIABHOCTH; BIMSAHHE 9TO MPHBOANT K PeaydbTaTaM.
Gomee CXOFHEIM ¢ HOA30X006pa3oBaHmeM, 9eM C KaoamumamporanmeM. OTpm-
naTeXnHEI BHIBOJ B OTHOIIEHHWM B3rdsmos Pavanua momywmn ocofiyo yGemu-
rexpnmocTs mocxne paSor I'appacoBima, cormacHO KOTOPOMY KaoAMHM3AIEN
npeacTaBaser coboit IPOMEKYTOIHYIO CTAAAI0 Ha MyTH 0GpasoBaHAA ATIATOB
# 00s13aHa BEIMBIBAHHIO KPeMHEKWCIOTHI IPH COXPAHeHHN TIHAO3EMA, TOFAA
KAK IO0J BANANMEM [YMyCOBHIX Bel6CTB OPOHCXO/MT BHIMEIBRHME ITOCTeIHEro
7 HAKOILUIeHHC KpeMHe3eMa.

3nech, ORHAKO, MOMKHO OTMETHTH, 9T0 YKA3aHHHIC FBIENHA, XapaKTepHule
ANt MOA307006pa30BaHNs, 3aXBATHBAKT, KAK TPABHAO, TOABKO IOBEPXHOCT-
HBI TOPM3OHT, IORX KOTOPHIM pacmojaraercs 9acro Golee MOUIHBLE AITIOBH-
aNpHHE TrOPHSOHT, XAPAKTEPM3yMOMEAcA HakolicHAeM ramEo3eMa. YTo ke
KacaeTcA KPeMAeKHCIOTH, TO OHa BRIMBIBAeTCA M IPH moxs3oXoofpasoBanum
(Tenpoitm, 1927; Tamm, 1920, 1931); 06 aToM cBEAETENBCTBYET 3HAYHTENLHOS
cosiepanme Si02 B ecTeCTBEHHBIX BOARX, COTEPHKAINAX OJHOBPEMEHHO M ROJ-
HopacteopEMEi rymyc. ITo mccnegosaunam Marcoma (Mattson, 1931), rymu-
HOBafg KNWCIOTA OHEPTHYHO BhiTccHAeT MOoH SiO3 M3 XK0NIOMAAABHEIX ATIOMO-
cmiIAKaToB. BEIMbBaHMe KPeMHERACTOTH B MPHCYTCTBUM DACTBOPUMEIX TyMy-
COBLIX BEL[ECTB TAKKe BIOAHe TOHATHO C KOJIOMIHO-XAMHYECKOoil TOUKE
3penHd, MOCKOJBKY 00a 30/ — KPeMHEKHCJOTH H TyMyca — MMeloT OTpHIa-
TeNBHLIA 3apsAn. .

Taknm 00pasoM, B BOIPOCe 0 PONH TyMyca B TPOLECCAX BHIBETPHBAHUA
CHIMKATOD M aJOMOCIIHKATOB MMCIOTCA PasiHYHEIe MIENHs, OCHOBAHHEE HA
HE0CTATOYHO NOJHOM H3yIeHmH siicHuit. Hambonmee ompencienHENe AaEHEIe,
nonyternsle [imEKoil, KOTOpHE YCTAHABAMBAIOT PA3NHYHEIL X0j IpPOMeECCOB
npA KECAOH W IMeNOvHOd PeaKmMAX, OTHOCATCA TONBKO K OAHOM Trpymme
CMIOKIOTO KOMIUIEKCA BEll¢CTB, BXOAAMAX B COCTAB TYMyca, MMEHHO K TyMH-
HOBOX KMCJIOTe; BIHAHME e ADYTEX TpYNN COeAUHeHHH, B JACTHOCTH —
Gonee MOABMKHEIX HE3KOMONEKYNAPHLIX OPTAaHAYECKMX KHCIOT, XQpaKTePHHIX
ANA KECAOTO TYMyca BAaKHBIX ofNacred, Ha mpomecchl BEIBCTPHBAREA CHIIH-
KaTOB TIOYTH He 3aTPOHYTO HCCAEAOBAHHAMH,

Donee onpegeleHHbie Aaunpie MMeIOTCS B OTHOIIEHHH BIHAHUA TyMYycO-
BEIX BON[CCTB Ila pasioxeHme kapOonaros @ docaros. Ha pasmorkesnu xap-
GoHATOB TYMANOBHIME KHACIOTaMH OCHOBaH npefnoskeHHnii Takkxe MeroR.
onpeaenenus kucaornoct Topdausix moys (Tacke, 1897). .
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ABX GopM, 0coberH0 B coveTaumH APYT ¢ ApyroM, tpebyeT eme madnHeiimed
paspaborkm. Ocoemno Hescew moka cmocob ycTaHOBIeHUA mnociedHed gop-
MBI — KOMIUIKCHEIX COeAWHCHHN,

Poxs rymyca B (popmaposannm mousennoro npoduin

Pons rymyca B (opMmpoBaEMm HouseHHOro NpodHIA PABIMIHHX IOYB
ABOSKAs: BO-TICPBBIX, KAK COCTABHOHN 9acTH IOWB, ¢ KOTOPOH CBASAH psIf Xa-
DAKTePHBIX CBOACTB MOYBH MMM OTACNBHEIX ee IOPA3OHTOB; BO-BTOPHX, KaK
QaxTopa, BIMMIODET0 Ha NPOMECcCH A MHHEPasbHHX BellecTB M
flepeIBHKEHHN MX M3 ONNMX FOPH3OHTOB MOYBH B apyrke. [Ipyrumum cropamm,
¢ HaJMIHeM TyMyca CBAI3ANLI KaK COBPeMEHHOE COCTOSHME M CBOCTBA TOYBH,
TaK ¥ ee PABBHTHE B OPOIUJIOM.

3uagenne Tol W APYroi PONM ryMyca 3aBHCHT, ¢ OFEO{ CTOPOHH, OT KONH-
gecTBa ryMyca m ¢opM ero HaKONIEHHA, & ¢ APYroil — OT ero KawecTBeHHOIO
cocraBa ¥ csoficts To m apyroe HaxopdTcA B HepaspeIBHOK CBA3E ¢ 06IIEM
XofioM MOuB0OGPA30BAHNA K B TCCHON 3aBHCHMOCTE OT PasdHOOGPA3HOrO0 COTe-
TaHHA YCIOBHIl MocaefHero.

POJIb TYMYCA B NPOLECCAX PASBHTHA TIJIABHBIX NOYBEHHBIX THIIOB

Pony rymyca B mpony X TMOJA3 Gp HUA

3Hauenye rymMyca; KaK OfHOTO M3 BAXXKHHIX MJIH JaXe pemmapmux $axkropos
B Da3BHTHH XaPaKTEPHOro IPO(HIsS DON30IMCTHX T0YB, MOMKHO CIUTATH
menpusnarRkM. OgAaKo Bompoc 0 Gamkaiiimem XapakTepe BIUSHAA TyMmyca
Ha TIPOICCCH MOJ307000Pa30BanUA N0 CAX NOP HC BUONHE SiCeH M L0 3TOMY
BONPOCY REICKA38HKI Pa3dHYHbIe BITJIANLL.

C TOYKN ApeHNs UpeKHEX ABTOPOB, OCHOBAHHOH Ha ydemmm Bepnermyca
7t ocoGeHA0 Myabaepa o meperHodHEIX KHCJIOTAaxX, pemialoiiee 3HaYeHHE B TpPO-
neccax Moj30:000PasoBaHEA JIPHNACKIBAIOCE «KPEIOBOH» M «aNOKPEHOBOH»
KHCIOTaM, MpHYeM ¢ BIAANEEM NePBON, NPHHNMAsS RO BHHMaHHE DACTBOPE-
mocTh «xpeHatosy Ca, Mg, Fe” u Al, cBssbiBamoch pasBuTHE MOA30IHCTOTO
TOPM30HTA, TOTa KAK HAKOMJIEHHe <ejle3a M AQNOMHAMA B MIIOBHAJBHOM
ropuaoHTe, ocofeHHO ecam IocAefHMIA BhIpaXkeH B gopme oprmiTeiiHa, o6Bsc-
HANOCH TepPeXofoM ¢KPeHATOB» NH43BAHHBIX DNEMEHTOB B «ANOKPEHATH)
(z FeO — B Fe)0s) mop namaHmeM OKMCHHTENBHBLIX LOPONECCOB B HEPHOMBI
mpoceixauHa Tousbl, Hambomce moppoGHoe wamodeHHWe 3TOR TOYKH 3PeHHESA
Guo nano Cwubapnensim (Cubupues, 1900, 1901), xoTophii oTmMeTHa TaKKe,
4T0 yCAOBHSIMHE, CHOCOGCTBYIOIAME 05paienio NOYBEl B HONR0J, KpoMe Ha-
KOIUIeHHS B NOBEPXHOCTHOM TOPH30NTE NePerHOMHEIX KHMCJIOT THIA «KPeHo-
BOH» H «alOKPeHOBoil», ABAAIOTCA: a) TepHORWIeCKas (HILTPANHEA DIATH,
6) GemHOCTHL MOYBEHHOM Macchl NCONMTAMA M APYTEMHA CONe0GpasHHIME MHHE-
PanpHBIME BEIIECTBAMH H B) RpeMeHHOe IpeoblajgaHEe BOCCTAHORMTENBLHEIX
TPOTeccoB Waj OKACAMTENBHBIMH, BRI3HIBAGMOE HuCHWIICHHEM N0YBhl BOJOH;
1PH 3TOM OKMCH Kelle3a IEPeXONAT B 3aKUCh, T. €. B NOABKHOE COCTOAMME.

CnbupueBHM jke OBLUI0 BHICKA3aHO NpPEeJHOJOMeHHe, UTO OCAKICHHE IKe-
Jleaa ¥ OpTIITEiiHAaX MOKeT GBITH 0THACTA O0GABAHO JAEATENLHOCTH IKejleao-
Gakrepuii. [loaske aTo npeanonoxenne 6uto nosropeHo XoprGeprepom (Horn-
berger, 1910), ognaxo e HOXYIHIO OUPESICACHHOTO MOATBEPIKACHHA.

B macTosimiee spemst M3NOMKeHHAs BbITle TOYKA 3peHHA 3amAIIaeTcs
Bunnpsimcom (Brisame, 1931, 1935a, 6, 1936) ¢ TeM, oxmako, oTiHIREM, UTO
ANOKPeHOBAs KHCJOTA CIMTACTCH WM 3a TIPOIYKT He OKHCICHHs, a HaoGopor,
BOCCTAHOBJICHAA KPEHOBOH KWCJIOTH IOA BAMANAEM aHAaOpOGHEIX Gakrepwmil;
KpoMe Toro, Baanamc mpepmonaraer He TOJBKO PacTBOPeHHe cBOGONHBLIX THA-
paroB oxmceit Al i Fe (a Taxme docdaToB) mom BAMAHAmEM «KpeHOBOW»
KHCJOTH, M0 ¥ pacuaj ATOMOCATHKATHOrO KAOAMHOBOTO sApA, NPHYEM AII0-
MuHmt RBIOCHTCS B OPMe «KpeBaTa», 4 KPeMHEKHCIOTA WaCTHI0 BHIMEIBACTCHA
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B COCTOSHWH KOJJIOHJIHOTO PAacTBOpA, 9acTBIO JKe BHACAAeTcA B BUAe amMopd-
HO#f KpeMHe3eMHCTOM IPHCHIOKH, JrM B3MIAARL, OMHAKO, He IOJKPeNIeHD!
9KCNEPEMEHTANBHBIME JAHNEIMH H B OTHONGHHE aMOp(HOro KpeMHeaeMa
npotusopeqar xaHEmM Iefipoiima (1927, 1929). MoskHo ymOMAHYTH, 49TO
Mionnep (Miiller, 1887), cToABmmit TakiKe Ha xHMAmYccKoit TodKe 3peHUs,
npefcTaBIAA IpONECC ON0301MBaHAA B Goiee mpocroit gopMme, He BHIeIAR
POE «KPeHOBOH» M «aroKpeHoBoi» kHcaoT. ‘[lo ero MHeHMIO, ryMHNOBHIe
KHCAOTH M HX KHCJIBIe COJH PAcTBOPAIOT OKHCH Keleaa, PpacTBOP BHIMLIBAETCA
Briy0p W, IPHUXOAS B CONPHKOCHOBeMHe C Gojiee 3HAYHTEIBHHIM KOIHIESCTBOM
OCHOBaHHi, 06pa3yeT 0cafoX OCEOBHEIX IyMAaTOB.

C passETHeM Y4YeHHA 0 KOMIOMAAX Ha cMeHy HTHM YHCTO XHMHYCCKAM
npexcTaBleHAsM, 0C00eHHO 3a NOCHeAHMe TPH AeCATHIETHdA, OPHLLIA BITAs-
ABl, OGBACHABIIME IIPONECCH ONMOA3CIMBAHHA H OPTIITeHHO-06pasoBaHAA C
TOYKHE 3pPeHHEA KONIOMXHOR OpPAPOABI rymarToB. Jta Touka apeHus SHia pas-
sura Maitepon (Mayer, 1880), Hoccosmuem (1906, 1910), Porepom (Rother,
1912), Aapumo (Aarnio, 1913, 1928), Moppucorom (Morrison, 1922), I'ins-
Kot (1924) m ApyrAMM HCCACAOBATCISAME M CBOAATCA B OOLIAEX 4eprax K cie-
nyouweMy. [Ipm xKuca0if peakmEH B BEpPXIHX rOPABOHTAX, B KOTOPHIX COCPeAo-
TOYeHA TJaBHAsg Macca OPraHHYECKOro BEIICCTBA, TYMYCOBLIe KOJUIOHAB IIpH-
o0peraior Goabmyio cTemeEh AACIEPCHOCTH K OKAJHBAIOT 3amHUTHOE AelicTBEE
Ha MHHepaJpHupie KowlomAasl (B smje ruapatoB Al m Fe) m wa ranuumcrhie
vacTHNE. BuMEBacMbie M3 BepXHHX FOPH3OHTOB 300H W CyCHEH3HH 0CAMKAA-
10TCA (KOAryaupyloTcsi) Ha IICKOTOPOiH riIyGHMe HOX BIAASHEOM 3JICKTPOIATOB,
HCATPANU3YIOMEero ReHCTBHA HeBHINEeN0Y6HHEIX OCHOBaHHY WM IyTeM B3aHM-
HOMt KOAaryJAuAH IPOTHBONONOKHO 3apaikeHHHX 30ieil. HeoGXoammuim ycao-
BHeM ANA PA3BMTHA Tpollecca ONOA3ONMBAHMA ABIAETCA NpeABapATEILHOE
BLIMBIBAHHE M3 BEPXHHX rOPH30NTOB KaploHUTOB KalbOdA H MATHHA M ApYTHX
DPOCTHIX COJei.

nomonHeHHe K 3ToMy Hekortopne astopst (HKoccosmu, 1906, 1910;
Mikinen, 1914) mpegmosaraiy TarKe BO3MOMKHOCTh BOCCTAHOBJCHHs OKACH
sKejleaa B 3aKACh, KOTOpasl JCrde, 9eM OKMCh JKele3d, HepeXofUT B MOABHAHOE
€OCTOsIHME HOJ BIMAHACM TYMycOBhIX Beimects. BoaMox<HocTH 9TOr0 ABIEHHS
noaTBepiKaeTca moapgHeimumy paGoramm (Adanacees, 1930; Dpeagmasng,
1936; Anderson a. Byers, 1933).

OGcToATenbHOe OCBEMEHAe MPOIECCOB MOA301006pa3oBaABAA ¢ KOJLIOMAHO~
XAMHMYECKO! TOUKH 3peHus Oumo Aaumo, Kak uaBecrHo, Lenpoiimem (1929),
KOTODHIZ HA OCHOBRHHM CBOMX HCCIE/OBAHMI DA3BHI CICAYIOI(He TPEeACTaB-
aenns. Ileppoit cranmeit moasoaoo6pasoBans ABIsMETCs BCTyIICHHe B IOTJIO-
OaomEi KOMIIEKC BOAOPOJHOTO HOHA; Da3BATHE 9TOH CTRJHE BO3MOMKHO
nocie BLIMLIBAHHA IPOCTHIX Cofeif. Berymiaenme BOMopOAHOro MOHA BBI3BIBAET
mpomecchl, XapaKTCpOble AJA BTOPOM cTaaMd ToAsoiooGpasoBaHHA; OHH C€O-
CTOAT B YHEPrUUAOM PACHBLICHMH HOTIOLIAILIEr0 KOMIJICKCA, NPHIEM IyMaT-
Hadg 9acTh NOCAeAHEro BHIMEIBaeTCH B (OpMe KOLIOMIHBIX 30Jedl IyMaToB,
a aJNOMOCHIAMKATAAA 9acTh UOABEPraeTCA pacHajy HA KPeMHEKHCAOTYy W THA-
POOKHCH aJIOMHHAA M Kee3d. BHIMBIBAACH BHE3, OHH MOTyT CHOBA KOAryas-
poBaThes B ropmsouTe B. Kak moskno Bugersn, mo I'epipoiiny, riasEas IpHanHEa
OIOA30/IMBaHAA — HAJHIHe 0GMEHHOr0 BOJOPOAHOTO HOHA, BCTYIIEHHE KOTO-

ro B HOrIOMAKIIAA KOMILIEKC 00bACHAETCA YCAOBHAME BAAKHOIO KINMATa,
T'ymycosrie BemecTsa, coriacHO H3AOKENMHOMY IIpeACTaBIeHHIO, UIDAlOT He
AKTHUBHYIO, 8 TOJLKO IACCHBHYIO pOIb, HOABCPTafch DACHLUICHHID BMECTe ©
KOMOMJHRIME AMIOMOCHIMKATAMM.

K npyroMy BEIBOTy, OPEEEMAalONleMy BO BHMMaHHe AKTHBHYI0 POIb IyMy-
COBHIX BemecT B Ipolleccax moAaoXoobpasosammsa, mpmmesx Marcox (Matt-
son, 1932), passuBmnii yTenue 06 W302/IKTPAYECKOM BEIBETPHBAHMH, B OCHO-
B€ KOTODOTO JCKHT B3riap o6 amdorepioM Xapakrepe IOIBEHHOTO KOLIOH-
RanbEoro xommuexca., OCHOBBIBasICH HA COGCTBEHHBIX HKCHEPUMEHTANBHHIX
HCCIeZOBAHEAX IO H3YYeHUIO IOBeACHHA MOYBEHHHNX KOAAoMHoB, Marcon upm-
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XOAMT K BHIBOAY, YTO XapaKTepHLIC M3MeHendA B Tpefenax npoduaa mopzo-
XAACTOR TOYBK NOMKHHEI GHITH UpHIHCaRbl npeobaagaiomeMy pH pasamguex
ropusonTos. B ¢Bow owepesn, pH ofycnoBiEBaeTCA KIEMATOM E DaCTATeNb-
HOCTBIO, KOTOphie KIaNyT Hadalo o6pasoBaHmIO IyMyCOBOTO ca0A. Xaparrep-
HE Gemechlii TOPH3OHT IIOA30J2 ABIAETCA pPe3yJibTATOM KHCIOr0 THAPONA3A
KOJIOMJHOTO KOMILTeKca, KOTOPHIA (rAPOIE3) NPEBORKT K MOHHIANUH NOIY-
TOPHHIX OKMCHOB, MTPAOIIMX pPoib GasoMAHOM dYacTH KoMmaexca. Hemeso m
aNIOMABAI HAUPaBIAIOTCA BHA3 TIABHEM 06pa3soM B BAAe HORHBIX KOMILIEKCOB
B COeIMHEHMH C OPraHAIECKMME (TyMHHOBHIMH), KPeMHMEBHIME H ADYTAME
KHCIOTAOMH. OTH HOHHEE KOMIUIEKCHI OCa’KAAalOTCA B ropHMsoHTe B, rae pH
BHIe B KOMIIEKC IO3TOMY OiMKe K H302IeKTPHICCKOMY cocTosHEI0. Ha
OCHOBAIIAM TEOPHH W303JIeKTPHYECKOro BEIBETPUBAHHA, COCTaB aMQoTepHOro
KOMILIEKCA ROJUKeH 3aBmceTs oT JpeoGrapmaiomero pH taxmm ofpasom, uro,
weM pH Buime, Tem Gonbme moyskHEO GRITH B KoMmaekce 6asoupmos (T. e. MOTY-
TOPHHX OKHcJioB). Hmakuit pIl momwen, maoGopor, mpErecTm K 06paszoBaHHI0
KOMILIeKCa, B KOTOPOM COOTHOLIeHHe MCHAY amEAOMAAMM M §a30MaaMu IIUpO-
xoe. B moasonmcToM ropHsoHTe KOMIOMEHEIL KOMIIEKC, Tepsd 9acTh IHOTY-
TOPNUKIX OKHCIIOB, XapaKTepHayercs LIMPOKAM OTHONICHEeM AMUAOMI0B K Ga-
30HM/aM, IpAYeM B cocTas mepnhiX, kpome SiOz, BXOAAT TYMHEHOBEIE KHACIOTHL
3aMeNIaloIIMC KPeMHOKHCIOTY, KOTOpasd, K&K H3BecTHO, TAKiKe IOJBEpPraeTca
BhIMBbIBanHI0 H3 3roro ropmsoHTta (Leppoitm, 1929; Tamm, 1920, 1931). Koa-
NOMgHBIN KoMIWeKc B ropmsoute B, rme pH Brume, ofiafjaer OTHOCHTENREO
Y3KUM COOTHOLIGUHEM MeKAY aEOEAaMU 1 (a30AZaAMHE.

Bynyau cxommoii B o6mux ueprax ¢ npeAcraienmamu [enpoiima, KoH-
nenuna Marcowa, ogHaxo, OTIHYAETCA TeM, YTO TYMYCOBHIM BeIECTBAM OTBO-
JUTCA BaXkHas AKTHBHAA POAb KAK B CORAQHAM YCJIOBHH, HeoGXOAMMBIX NIA
omoaaonmsanus (BiuusHue Ha pH), Tax m B mpomeccax mepeMemleHUs IOJy-
TOPHBLIX OKHCHOB M KPEeMHEKHCJIOTH A3 IOJ30JMCTOr0 FOPH30OHTA B TOPU3OHT B.

Teopns MaTcoHa BeTpeTHia COYYBCTBCHHOE OTHOIIGHME CO CTOPOHBI PiA@
aBropos (Aallonen, 1935; Joffe, 1931), xors oma m mnc mcuepmupacT Bceit
CNORHOCTH ABJCHMIL, IPOMCXOAAMEX IIpu HpOWeccax INoAaon0o6pasoBanud,
TAK KaK He KacaeTCS BONPOCR O PA3JI0KEHAH TMEePBHIHEIX MHHEPAJIOB, KOTODO®
%3;;&})100!!0&0 Hopeliumvu paGoramn (Pone, 1931; Bmmusaxon u PaGunosny,

D).

He cumras HCOGXONMMEIM BIABATHCA B KPATHKY TCOPHE (H303jICKTpUTE-
CKOT0 BHBeTPHBAHHA, PasbHTY0 MarTcoHOM, MO)KHO HANOMEHTH CKa3aHHO®
y’Ke BHIOIe 1m0 WOBOAY peayisratos paSorm A. II. Bmmmusakora m C. A. Patr-
HoBmga (1935), KoTopbie He COBIAfAOT ¢ TEOpMed M30dAEKTPHYECKOrO BHBET:
pHBARHA, TAK Kak )pA BceX snageHdsx pH rapapookmcr exesa B OpHCYT-
CTBMY [yMHHOBON ¥ HU3KOMOJCKYNADHHIX OPraHHYeCKHX KACIOT (38 MCKIIO-
9YeHHeM yKcycuoli) oGHapyskuia OTPHLATEALHEIR 3apAn.

3HaunTeJbHAA 9ACTH OKCIEPHEMENTAJLHBIX MCCAENOBAHMI U0 BhISICHEHHID
POJIE TyMyca B Ipomeccax U0A301000pa30BaHHA GElIa NpoBeieHa TMyTeM H3Yde-
HHA B3aMMOACHCTBHA MUHEPANBHHIX KONLIOMJIOB C IpelNapaTaMa IyMHHOBOA
KHCHOTH. Memay TeM, Kak ys;ke OblI0 yKasano BHIIe, cofepKaHue TyMHHOBOR
KHACHOTHl B TOJ30NHCTHIX 1109BAX HeaNayHTeNbHO, M 0GbACHenWe sABJIeHHI
ONION30IABAHUA BINAHAEM TYMHHOBOH KMCJIOTH KajkeTcAd Golee DpUMEHMMEIM
K ONOA30NGHNEIM TI09BaM JECOCTeNH, JeM K IOA30AHCTHIM MoYBaM ceBepHod
necHOi BOHHI

HUccneposanns AapHno TOKasany, 9TO pe3ydBTATH B3aMMOHEHCTBHEA ecTe-
CTBEHHLIX ryMYCOBHIX 30Jieif ¢ Ko/ntorasEsMA pacreopamu Al(OH)s u Fe (OH)s
MOTyT GHITL PasaMuHLIME B 3aBHCEMOCTH OT cocraBa NepshX. M xors paGora
Bnmuskosa u PaGumosuua He o0HapyXmia CymecTBeHHOTO pA3JidYHA BO
BANSIEMA TYMUHOBOK KMCAOTH H TPOCTHX OPraHMYECKEX KHCIOT Ha THEPO-
OKHCH jKelc3a, TeM He MeHee BOIpOC O 3HAYECHAM clenu@HIecKEX ocoGenHO-
cTeil cocTaBa ryMyca UOA3OMUCTHIX TMOYB Ha MPONECCH {OA307006pasoBaHHS
HeNb3A CYMTATh OKOHYATENBHO BBIACHEHHBIM.
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Manusie o cocTuBe ryMyca -MOABONHMCTRIX I0YB, HOTYYeHHHe ¢ IPHAMEHO-
‘HHEM COBPeMEHHBIX METO0B HCCIeJACBAHMA, DOKA TAKMKe HeJOCTATOYHHI ANA
OUpENeNeHHOT0 CYKAEHHS 10 3TOMY BOIpOCY.

o muesmo Baxcmama (Waksman, 1936), mer mago6mocTm npmenMmarh
CyIlecTBOBAHMe ¢TYMAHOBEIX» W (KPCHOBHIX» KACIOT, 9T00BI 06GBACHHTS Mepe-
BBIKeHNe CHeNEPUICCKAX OpPraHMYCCKAX KOMIIEKCOB B IPONEcce IIOA30J0-
oBpasopanns. BelencTBme HejocTaTKa OCHOBAaHMIY, Ba TMABHBLIX KOMIOHEHTA
rymyca mo BakcMamy — narHmu W TIpPOTEHH, Jerko AMCIEPrHPYITCA B BOJNE
W BLIHOCATCA B HWKHHC TOPH3OHTHI, TAe ocapaloTcAa Gunaromapst Goree 3Haum-
TeIbHOM KOHIeRTpanmu ocrosanmit, OgHaxo Bakcuan coBepusenmo He KacaeT-
¢s JIpA ATOM BOIPOCA 0 MepEiBU/KeHHH MEHEPATbHEIX BEL{ECTB.

Buimre mb BUAeNH, 9T0 OTHOCHTENbHOE CONCPKaHMC «IArHAHA», Mo Baxc-
MaHy, B MAHEDAIBHLIX TOPUW3OHTAX JIOR30MMCTHIX I0YB HEAHAUATENBHO W
yMenpimaercA ¢ raybmmoil. ITo-BUREMOMY ycooBUA pasioOKeHHMA OpraHmTe-
CKHX OCTATKOB B BepXlleM TOPM3OHTE NDHA KUCIOH Peaknum ¥ npeobrafaHME
IPOLECCOB CKBO3HOr0 MPOMEIBAHMA BedyT K SHEPrWIHOMY THADOIHTHIECKOMY
W 0TYAaCTH OKACTATeTbHOMY pacliajy JHUrHWHa HapaBHe C YrIeBOZAMH. A Ma-
zoe cojepiKaHHe TYMHEOBOH KACIOTHI CBHAETEALCTBYeT O HeOIarompmATHHIX
JCNOBEAX IryMmPEKANEE MIH 0 CHIBHOM IEApONU3e 0GPA3yIMAXCA TYyMHHO-
BHX BeIeCTs, He AOCTHTAOIIAX BEICOKOH CTeNOHH YIVIOTHEHHS B IONEMCDE-
sanuu. Kak ywe ormewanocs panpme, mo Tmmenxo m Phinamesckoit (1936),
FyMHUHOBEIE KACJIOTH H3 CeBEPHBIX TOYB COXPAHAIT €lie «OT3BYK YTIeBOZHOTO
COCTaBA PAcTETENbHEIX OPrAHA3MOBY H B XMMATIECKOM CMHICIe ABNANTCA Gonee
MOJIOABIMK 110 CPaBHEHHIO C TAKOBHIVA B UEPHO3EMAX, OTIHIASACH OT IOCITEA-
HHX MeHbIISH CTOMKHOCTHIO CcTpoeHHs Momekywr. IlocregHee Xopomo corma-
CYeTCA ¢ BHICOKOH AMCIEPCHOCTHIO TyMyca TMOA3OMHCTEIX NOYB.

Bricokast amclepcHOCTh TyMyca HOJ30MHCTHIX TOYB X CBASH €r0 ¢ TOXY-
TODHBIMH OKHCJIAMH 00BACHACT 3HAYATENBHYI0 PACTBOPEMOCTH OPraHWYECKOrO
BelllecTBa He TONbKO B Lieiouax (Ges mpegsapATeNBHOTo IPOMBIBAHAM KACTO-
“TaMU), HO ¥ B pasRefeHEHX MEHEPaJBLNHX KHCIOTaX Ha XONoxy. dra ocofen-
BOCTh HarGoMee peaKo BHIpAKCHA B yMyC-HMIMIOBAAJBHRIX TOPU3OHTAX, HO OHa
Ha0i0faeTcA @ B TopHsoHTaX A; m Ay, IpEYeM OHOBPEMERHO ¢ OpPraHmHye-
‘CKMMHE BeL[eCTBAMM B pacTBOp NePeXOAAT B 3HAYMTeJpHOM Koxmyectse Al m
Fe. Jlerko pacrsopumas B Kuciorax ¢paxuus obHapymu@BaeT CBOACTBA 4TY-
MaTOB» JKelde3a M aNOMMHUA, o MartcoHy,— npm Helirparmsanma oxoro pH
50—6,0 ona BmnanaeT B BEe OCajKa, TP HE3HATATENLHOM IOALEIOYEHHH
cHoBa pactsopserca. M3 atax maGmopmennlt MoMHo cAeTaTs BHBOA, 9TO Ipo-
neccsl IePeiBUHKeHHs MOXYTOPAOKKceii B WON30MUCTLIX TOYBAX B 3HAYATENb-
HOii Mepe 06A3aHEI HMCIIHO 3TO¥ Pparmmn rymyca.

B rabn. 24 MB IpMBOJEM TMONYTEHHLIC B Haweil xaGopaTropun AaHHHE MO
H3Y4eHHIO COCTaBa IyMyca B HEKOTODHX IyMyC-HITIOBMAJbHBEIX TFOPH3OHTAX
nogaonmcTeix mows HMa fmanmoit TaGnENEI MOMHO BUAETH, UTO OPrauEILCHOS
BEUIeCTBO B ITHX rOPH3OHTAX XapPAKTePH3yeTCs INMPOKAM COOTHOIIGHHEM
MEXKIY YITepOfoM M a30TOM M DPC3KO IOBHIIEHHOM CTENeHBI0 OKHCIeHHOCTH,
9T0, BEPOATHO, 06A3aHO HAKOMIEHNIO KaPOOKCAIBHEBIX IPyI.

Anasms Ppavuem, pactsopEMoit 3 0,5 B. HoSO4 (Tabun. 24), mokasmsaer
eme Gosee MIAPOKOE OTHOIIEHHE yracpofa K a3oTy, ocofenno B GoraTHx rymy-
com ofpaamax (okoxo 60: 1), Tak uro ata TacTh ryMyca nouTH GesasoTECTAA.

Omnpenenenne ypoHOBHIX KHCIOT B 3Tolf (ppakmum IokashiBaer, 410 Ha
nomio mocienHux upmxopmtes ot 16 mo 26%, wro He mOKpHIBaeT yKaszamHOH
CTelNeH: OKMCACHHOCTH, KoTopas GIM3KO COOTBETCTBYET TEOPETHYECKOH cTeme-
HH OKHCIGHHOCTA «amOKpenoBoii» kacaorH, mo Mymbiepy, xoTopas npa ¢op-
uyae CysH24O24 paua —12,5% (mna «xpemoBoit» — mpa CoH24O16 oma pas-
na <+ 8,3%). Comepxanme pegymupyOIAX CAXapoB 09eHL He3HAYATENBHO.

Ha ocii0BaHME 3THX AHHBIX MOKHO TPHITA K 3aKTIOYEHHIO, YTO B IyMyc-
RAMIOBHAJLHLIX FOPA30HTAX NPOMCXOAHT HAKOMIEHAC CHemAdHuecKmx, Gea-
HBIX a30TOM N BBICOKO OKHCIEGHRBIX COeIMHOHHH, NpUPOJA KOTOPHIX IIoKa

138



Tabauma 24

Cocras @paxigan, pacrsopuvoli B 0,5 n. HaSO¢ na X0a08y H3 rymyc-a/uIOBEATEHRX
TOpU30HTOB

(Ananmau B B Tlomomapenoii u M M Kouorosoii)

. ] - C .
C°°’| C"Kl N | co, - B K- caxap, wonr
Unasa E— ('nm % C N| mor, % | %K | obm
% K lo4Re ® C @l’ll(- no4Be | yraepony
nu \ B 10YBO
Tlonaonmerasn, Jerxocy-
rauancran (Jernarpan)| 0,55 | 0,50 [0,016| (9,1 | 34,4 - 0,09 | 29,4
Tlomaonmcran  cynecda-
nman (Kapemma) . . .| — |5,64 (0,087 — 61,4 16,2 — 1,9
CnaGononaonncrasn Tysa-
posas (Xw6umw) . . . |11,67 (10,35 {0,200} +11,3 | 58,3 | 26,7 |0,62| 57,5

ocTaeTcs HeACHON M 3acTaBifer o6paTHTh BHEManne HA 3a6HITHE «KPEHOBYIO»
M «amoKpeHOBYW» xuciaorhl Bepmemmyca m Myanpepa mmm ma rpynmy «dyas-
BokEcaoT» Onena.

VnTepecHo orMeruTs, uro ¢paryua, mspmekaeman 0,5 . HoSO, m3 Bepx-
HEX TOPH3OHTOB IONBOJUCTHIX TOYB ¢ IPYSHIM TyMycoM, TAKMe XapaKTepH-
3yercA IMBpokEM cooTHomeRmeM Mexny C m N, ccam @3 pacTsBopuMoro asora
BEIYeCTh AMMHEATHEIA a30T. JT0 BAAHO M3 NaHHLIX Tabm. 25.

TaGauna 25
Oparuua, pacroopuvaa B 0,5 . H;SO¢ na xomony

c N
Tiouna Topm: | Tavusa, v [oRoE| o Thwos| € N
nouse mecly nouse m%m
Tlonzonmcran ¢ rpy6umM rymycom Ay 0—2 (1,22 ]2,42 (0,020 0,9 | 61,0
(Pic. myrtillosum) A,y 2—6 (0,78 (1,98 0 0271 1,9 | 28,9
Ciabouonzommeran MYIJIeBOTO A, 0-9,510,32 | 2,76 0 043} 7,3 | 7,4
THHA Ay |0,5—6,5] 0,16 | 7,17 |0,009| 4,7 | 18,8

Haofopor, mouskl MymneBoro ThHma co cnalo pasemroit m GHICTPo MEHe-
pamaylomencn TOACTANKOH AAIOT BHTKKM ¢ GoNee ySKHM COOTHOUIEHEEM
C:N. 910 paanmume XopOLIO COOTBETCTBYET PA3UUNC B METEHCHBHOCTE OIOA-
3onmBaHng, Golee 3HAYHTENbHOM NpH HAXWIAM rpyGOro ryMyca B BEIE Haj-
JMOIBEHHOTO cAOA IOMYpAa3ommBICHca Goxee MM MeRee ryMEQMUAPOBANHON
MONCTATIKA, 9eM B NOA3OMHCTLIX (I0YBAX MymieBoro TaAnma. B mocmepuumx, u B
0c06EHHOCTE B COPHIX NECHEIX 110YBAX JECOCTENH, POAb FyMyca, MO-BHAMMOMY,
CBONMTCA INIABEBIM 00pasoM K NeNTH3EpYOILIEMYy W pasiaraiomeMy AekcTBHIO
Ha MHHCPaibHBIe KOMIOHMABL TOTA KAaK B TON30OJMCTHX NOYBAX ¢ TIPYySHM
TYMycOM HMEIOT MecTo sBJieHEs (oiee dHePTHYHOr0 KHCJIOTHOr0 BHIBETPHBA-
HHS MePBHYHEIX CHIHKATOB. JT0 PAaiddMe HAXOAMUTCA B COOTBETCTBAM C pe-
3yJhTaTAMH HCCACROBARUA O UIMEHERHIO CMJIMKATHOM 9acTd NpH mpoIeccax
HHS B i u B gecocrenHoit sonax (Pome, 1931; 3aBamm-
IIHH, 1935) Crenyer, ommako, OTMETHTh, UTO KaK MyANeBHIH, Tak & rpyGo-
TYMyCHBI THI He yCTOHUMBHL M MOTYT NepeXofiuTh OAMH B Apyrol B 3aBmcH-
MOCTH OT XapAKTepa DACTHTeIBHOCTH, 0cO0CHHO @IOf BIMSHHEM deTOBEKA
(Lundblad, 1924). IToeToMy moX30amCcTLie TMOYBH MYINeBOTO THOA B HACTOA-
Tce BPEMA MOTYT IO COCTABY MHHEDANbHON 9aCTH HOCATHL 9epThl, HPHCYmHEe
TI0/30,TECTHIM TI0YBAM C TPYGHIM TyMycOM.
Menee sces moka BONPOC O POAM ryMyca B Ipomeccax pasBHTAA Mo0YB
BIQKHBIX CyGTPOMAYECKHX M YMEDeNnHO TeMIBX obiacrell, XoTA B 3HaueHAH
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TyMyca B 39THX IIPOI{eCCax ejBa JH MOHHO COMHEBATHCA, TAK KAK HMeIOUAeCT
JAHHEIe aHAMH30B OGHAPY)KMBAIOT B @THX II0YBaX He MeHee, a AaKe Hoxee
BBHICOKHEE 3aMachl OPraHEYeCKOT0 BeINECTBAa N0 CPaBHEHMIO ¢ CCBePHHIMH TOA-
B0MHCTHIME II0TBAMH.

Boawoxkno, omHako, 9T0 5T0 3HaUeHHe OCNAbJiAercA NPOTHOM CBAZKI
YCTOMYHBHIX K Da3N0KeHMI0 TyMYCOBHIX BeI(eCTB ¢ IIMHOH, Torpa Kak Goxee
TomBWKHEIe (PARRIMH ryMyca NOABEPraloTCA Pa3lOMKEHHI0 IPA YCHOBHAX
BBICOKOM TeMIepaTypH W BAKHOCTM. JTOT Bompoc TpeDyeT emle H3yTeHMA.

Poap ryMyca B Pa3BHTMH 9ePHO3EMOB, KAINTAHOBHX HOYB H CEPOSEMOB

OTauunTe BHEe 7ePTHL [0YB YepPHO3eMHOr0 THNA H TPOHCXOMKAEHHC dep-
HO03eMOB JOCTATOYHO M3BeCTHH M3 ODI[UX KypCOB LOYBOBEAEHHA, W HOITOMY
Her HafoGHOCTH OCTaHABTMBATHCA Ha EX onmcanas. Kax mo pasmepam m mo
opMe HakOWIeHMA TyMyca, TaK M IO €r0 COCTABY depIIo3eMH saEAMAaiOT
HMCKITIOYHTENBHOe NOMO0/KeHHe B DALY TAK HASHIBAGMBIX MHHEPAIbHBIX IOYB.
B weprozeMax MH uMeeM HamGoZee GraroupmATHOe codeTaBMe yCIOBHH 1aa
ryMudukanau, 1. e. ZAs 06pazoBaHMA TYMEHOBHIX BEHIECTB, M Juid ryModnk-
CBIHY, T. 8. AVIA 3aKpeILICHNMs UX Ha MecTe ofpasopanma. OGpasosanmue rymy-
ca B uepHO3eMax 00A3aHO raaBAEIM 00pa3oM, eCiIM He MCKIIOYATEIbNO, OCTAT-
KaM GOTaTo PA3BCTBIEHHOH I CHNBHO PA3BATON KODPHEBOU CHCTEMH CTENHO
pacrarensnocrn. ITpepmonoxenna Pynpexra (1886), Mokyuaesa (1883) B
(8 mepBhix paGoTax) IlocThruesa (1876) o BO3MOKHOCTA BMHBAHHA Iymyca
cBepxy, B gopme pacTBopos (TyMara aMMOHHM#), HIN MeXaHEYeckn, Ghun
TOABePrUyTH KpATHKe co cTopoRE Kocthruesa B ero maisHelimux paforax,
B KOTOpHIX OH OpAImea K RLIBOAY, YTO DMHBAHHE OPraHMYECKAX BEIIeCTB,
06pasyioIuExcs OPH PasiokKeNHH HAA3CMNLIX OCTATKOB, He MIPAeT pPuIH B
oBpasoBanmu rymyca seprosemon (Koctaizcs, 1886).

a p pacarp me rymyca B IpefieiaX KadKgoro ropHsoHTa, 110
Kocreraesy (1889), o0bsicHsercA MeATeAbHOCTHI0 MEKPOOPraHH3MOB, 0COGEH-
HO Munesnma rpm6oB, pa3pacTalolNeroca B CTOPORE OT rHEPINAX KopHek. Ha
ocHosannm paamastx C. II. Kpaswoa aTo' ABMeHme MoxkeT OBITH 0GBACHCHO
TaKiKe 3HAUHTENBOLIM COAEDP/KaHAEM BOAHOPACTBOPEMHIX BEIECTB B KOPHEBBIX
ocrarkax (Kpasxos, 1908).

Vxasanabi BEBOJA 00 OTCYTCTRME BMBIBAHHMA TYMyca CBEpXY KOCBEHHO
NOATBEPIKAAETCA XOPOLI0 M3BECTHBIM JJIA THOHMYHLIX 9ePHO3CMOB OTCYTCTBHEM
pasamgmii B COCTAaBe MEHEPATBHOE 9acTH OTACHLHHX TIOPH3OHTOB IPODmIs
B orrowrennua SiOz, Al:O; n Fe:03 (Hoccosmu, 1911), rorma kak mpn manmamn
Depe;nmKeHAR OPrauMYeCKAX BCIECTB CHCPXY BHH3 CJACIOBANO OB OXEIATH
7 HemabeacHOro NepeiBMKeENA MHHepadbHBIX Kodmoupon. ITocmenmec maGumo-
naercs B HeGONBIIAX pasMepax TONBKO B BHIMCIOYCHHHX H COMOHECBATHIX
4epHO3eMAX, T. €. IpH HAJAMIHA cIa0OKMCA0H peaKmul HIM XOTJIOIIEHHOTro
BaTpusA. B0SMOMKHOCT He3HAYHTEIBHOTrO Nepe/iBHKEHHS FyMyca B THNHIHBIX
wepHO3eMax, OXHAKO, 1le HCKIIOUCHA, 6CIH yIeCTh H3BECTHYIO CIIOCOGHOCTH Iy-
maTa Kaupnda (@ ocobeHmEo marnma) K ciaoli menTusamum, 3a 3TO rOBODHT
IpHUCYTCTBHEe TyMyca B H3BECTKODLIX KOHKDEIHAX H B IIYGOKHX TyMYCOBBIX
ASEIKAX B TOANOYBE, XOTA 3TH (PaKTHl MOTYT HMeThb H JApyroe obbaAcHenme
(Koccorma, 1911).

O ¢opmax cpsAsm rymyca 9epHO3eMOB ¢ MEHEPANBHOM YacTHIO MOUBH yrKe
6H0 ymoMAHyTo BhinIe. JIOBOJBHO PacHPOCTPAHEHHHE B3TIAR HA HCKIOYM-
TeNHHYI0 CBASH TYMyCOBHX BemecTs seprodeMa ¢ Ca H oraacTm Mg, B dopme
raaBHEIM 00pasoM CyMaToB HasBaunmbix KaTHOHOB, B HACTOAIee BpeMs, HO-
BHIMMOMY, MONKEH GHITH RONOTHCH UPEACTABIGHHCM O HANHYAM H3BECTHOML
cBA3H ¢ MAHEPAILERIMM KommoufaMu (MoueT OHTh, B opMe CMEANHRIX
redeil ¢ MeHee BLIPAYKEHHBIM AIMNOMNHHIM XapaKTepoM H TOKe HACHICHHLIX
KajupnHeM), 8 TaKKe Golee MpouHOH CBA3M ¢ IMMAACTHIME MEHcpadamd. [lus
YTOUHeRHMA DTOTO IPeACTABICHHA, OKHAKO, HeoGXOREMO [alpHeiimee HCCASA0~
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BAHH® LPHPOAH ¢HEBHIIENEMON» YacTM IyMyca d9epHO3CMOB, TAK KaKk He
HMCKMI0IeHA BO3MOKHOCTH, 9TO HOBEAEeHMe 3T0N Pparnum obs3amo Goaee BEICO-
Koit CTeNeHH NOMMMEPH3ANMM M YIJOTHEHHs! FYMHHOBBIX BelecTs, IpHoGpe-
TaOINX cBolictBa ryMuHoB B cMbicie Mykca. Bo BcakoM cayuae, MoHO
OTMCTHTH, YTO HAIMIHC APYrHX (PopM cBs3eil ¢ MUHepaXbHOM YacTHIO MOYBHI,
Kpome HemocpexcTsenHok csssu ¢ Ca m Mg B dopme rymaros, He oKasLipaer
CyOIecTBEeHHOro BINAHAA Ha XapakrepHsle (yHKIHOHANBHBlE CBOACTBA ryMH-
HOBBIX BEmIeCTB, KAaK, mManpumep, Ha MX BHICOKYI0 o6MeHHYIO CHOCOGHOCT.
Ilooromy ofmas emKoCTh moclieAHeld B YepPHO3EMAaX JOBOJLHO GIM3KO COOT-
BETCTBYCT cyMMe oOMeHHO cmocobrocTu ryMyca m ramest (< 0,01 mx), ecam
ML BHYMCIEHNS MPMHAT, Koa(HIEEHTH, YCTAROBIGHHHe XMCCHHKOM
(Hissink, 1926).

13 sroro cOmMOCTABACHAA MO)KIIO 3AKIIOYATH, YTO B IMHRACTHIX H TAMKENO-
CYTMHHECTHX 4YepHO3eMAaX NpH cojepiaHmE TyMyca oxodo 10% = Brmme
OKONO IONOBUHBI 0fmell eMKocTH OOMEHHOTO IOIJIONIeHHS HNPAXOAMTCA Ha
KOO ryMyca.

MerounnKkoM 06MeHHOTO KaIbGuA (B MAarEms). B Ueplo3eMax ABJAmeTCA
TaaBEEIM o6pasom yraexmensit Ca (m Mg) Marepmmckmx mopon. Ilo Mmepe
HAKONMGHHA ryMyca YIMOKHACAAsA M3BeCTh YACTHI0 pA3IaraeTcd, & dAacThiO
pacTBopsierca nox Bamanem COp B BHHOCHTCA B Gojee rIyGOKHe TOPMBOHTHL
IlooToMy B THIWYHEIX WepPHO3eMaX BOPXHAA JaCTh FyMyCOBOr0 FOPH3OHTa He
cofePKET KapGoHATOB KaTbMUA M MarHdd, W NPOAOJIKAION[EECH IPoIeccH
BLIHOCA OCHOBAHHM, 0YeBAJHO, KOMUEHCHPYIOTCA OTYACTH IIeHOYHBIM HOJHS-
THeM pacTBOpoB GEHRapGoHara KalbOAA U3 NIVKEHX TOPE3OHTOB, a IMaBHBIM
o6pasoM, mO-BEAHMOMY, MyTCM GHOMOrMIECKOd AKKYMyNANHMN KaibOHA Tpa-
BsARMCTOM pacTuTeAbHOCTHIO. Ilepexox ofpasylomExca NPE pasiAoKeHHH PaCTH-
TEJBHHIX OCTATKOE FYMHHOBHIX BEMECTB B {I6PAacTBOPHUMLE TYMATH KAXbIHMA
KrpaeT CyIIeCTBOHHYIO Pois B 00pa3oBaHMH XapPaKTEPHOH CTPYKTYPH TepHO-
8eMoR. CymHOCTB 3TOTO WPOIeCcca, OAHAKO, €Ie MeA0CTATONHO MaydJeHa, 0 geM
CBHJIETeNBCTBYIOT HOBHe HampasieHust B ero ofbacmemmm (Cumpepm, 1936).
HanGomee Xxopomo BhpameHHas CTPYKTypa HaGlofaeTcA TOIBKO B INIEHHE-
CTHX H CYrIMHEACTEIX YepHO3eMax; Clefj0BaTelbHO, aKTOpoM CTPYKTYypooGpa-
30BaHMA sBAsETCA HO OXHE TYMyC, a B coefmHeEmu ¢ rameoil. Ilpm mpomon-
HTeAbHOH 06paGoTKe maxXoTHHE TOpH30HT YePHO3eMOB pACHBUIAGTCA, T. O.
YTPAUMBAET CBOIO MAKDPOCTPYKTYPY, HECMOTDS HA BHICOKOe COJepMaHHe TyMy-
ca. Boccranopmenne CTPyKTypH OpPOHCXOAMT IPH OCTABIGHAM NAIER IOX
886K, IO-BAAUMOMY, HOJ BIRAHHEM CBeXeo0pasyloIuXci ryMEHOBHIX Be-
miecTs.

O BiIRAHEE ryMyca Ha OKDacKy 9epHO3eMOB efBa IK ecTh HaHeSHOCTH
YNOMEHATH BBEY 00I[eM3BeCTHOCTH 3TOTO ABICHHA.

Io cpasHenm0 ¢ wepHo3eMaMI POib ryMyca B OPMEPOBAHHE IOYBEHHOTO
npomis KamTaHOBHX IOYB M Cep HO ocnabaserTcA m B cepo-
3eMax CTaHOBHTCA 09eHp He3HAYHTEABEOH, HHOrJa HOYTH HCYE3aeT BBHAY
HUITOKHOTO copepaHEA rymyca, fo 0,2—0,3% (Anexcaumposa, 1935,
1936e). Kamranoskie moTBLI, 0cOGeHHO B IOA30HE TEMHO-KANITAHOBHIX, 0GHA-
PY/RHBAIOT eme H3BeCTHYlo OAM30CTh K UepHOBEMAaM, XOTA SHAYHTEIBHOE
yMeHbIIeHHe COXEpMKARHA T'yMyca, HeCOMHeHHO, ociafifeT poIs HOCAeNHEro,
KaK BaskHof cocraBHOM wacTm mouBeHHOH Macchl. JlamsHeiillee yMeHnIIeHHe
8ToM poNM HPOHMCXOJHT B CBeTIC-KAINITAHOBHIX IOYBAX CyXHX cremeil. 3mage-
HHWe I'yMyca B Pa3BHTMH KAMTAHOBHX HOYB MOKeT IpHoOperath 3aMeTHhle
PasMepHl IPE AOBOJBEO MOCTOAHEOR ANIA STOro TMNA HOwB (X0Ta M cHaloir)
COOHNCBATOCTH, 0GA3AHAOR oCoGeHHOCTAM KiEMaTHIecKEX ycuopmit( Iepa-
cuMoB, 1933). Bnaropapa aToit CONOHIEBATOCTH, T. e. NPHCYTCTBHIO (Io-BH-
AMOMY, HepHOAAYECKOMY) HEeKOTOPOro KOJNEYecTBa OOMEHHOrO HATPHA K
cnabomenoqHol peakNyH, MoXeT IPOHCXONHTh 00pasoBaHHE PACTBOPEMEIX
TYMaToB HATPHA, KOTOPHE OKA3KBAKNT MeNTH3HPYIOmee BAHAHHE Ha KOJIOHN-
HO-TAWHHCTYIO 9acTh JOUBH, B pedyabTaTe Tero HaGmogaercs nEddepernapo-
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BaHHE UOYBCHHOro MpodHs Ha DMOBEANBEEIA M HINIOBHANBULIL TOPHIOHTHL.
HagecrHoe 3HaveAme B dTHX OpOIECCAX, BEPOATHO, HMEIOT HEKOTOPHe 0COGeH-
HOCTH COCTaRa TyMyca B KAIITAHOBBIX 1109BaX, HMMEHHO yMEHpIICHHe OTHO-
CHTEJIBHOTO COJCPHURHA TYMWHOBHRIX BelIeCTB M yBelHYeRHe Godee TMOABHIK-
HHIX BelIeCTB, YACThI0 SIBIAIOLIAXCA, MOMKeT OHTb, MPOAYKTAMH OKHCIATETH-
ROTO pacmaja IepBhIX (ersAporyMuioBEle KHCHOTH? ). BosMoxuo, aTe oTHME
0COGCHHOCTAMH COCTABA FyMyca KAaIUTAHOBBIX IOYB OGBSCHACTCA TAKMKe cIe-
nEQUYCCKNHE OTTEHOK OKPACKH OCHCHIHX.

Poss ryMyca B pA3BATHR HOYBEHHOTO MPO(UIA CONOHIOB

M3 ckazaHHOTO BEIIe 0 PONM ryMyca B PasBATHH COJOHLEBATHIX KaiuTa-
HOBHIX NOYH J0MKHA GEITH ACHON POTH rymMyca H B Pa3BATHE THIAYHHIX CONOH-
OB YEPHOAEMHOI ¥ KaluTaHOBOM 30H. IIpucyTcTowe B coloHmax (Ha H3BeCTHBIX
CTATUAX PA’BHTHA) OGMEHHOro HATPHsA, HPH A0BOALUO GOJBIIOM CofepaHHM
00MeHHOr0 MAarHHs W 30QYUTeNbHO MEHbIIeM YYACTHH KAJAbOUA, SABIAETCH
NpAYKHOH 06pa30BAHAA MONEKYNAPHO-IUCHEPCHBIX PACTROPOB TyMaTa HATPHA
¥ BLICOKOJHCHEPCHHIX IyMATOB MAarHus, KOTOphle OKA3HBAlOT MeNTH3MpyloUiee
BIMAHMC Ha KOJLIOWTHO-TIBHUCTYIO 9acTL WOUBL. JTO BIMAHME YCHJIHBAETCA
GraromapsA IeN0ouHOl peaKmMM, BOAHMKAKNIEW BCAGACTBAE THADPOIA3a TyMa-
ToB m ofpasosanua copsl (Iexpoiinm, 1929). B ycaopuaAx e meXouHOk peax-
LA, KaK 9TO sCII0 N3 yHOMAHYTHIX McclenosaHnit Iimuku (1906), BoamMoXKHE
mpomecchl TIyGokoro pasioKeRHs NepBMUHHX CHIMKATOB, & TaKi(e NENTH3a-
oaa Pocaros Kambnus w o6pasoBuHHe KOMIIEKCHRIX OPraHO-MHHEDAIBHEIX
cocamuennit ¢ Fe u Al. 1lpy He3HAYNTCALHOM KOAMYECTBE OCAfKOB yKa3aHHBIE
nponecckl 3aTparuBaloT HeGOJLINOA DO MONHOCTA BepXHHH rOPH3OHT, HAKe
KOTOPOro PacHOJATaeTcsi Peako BhIPAKeHNBIH WITOBAAIBHEI ropusoRT, IPH-
ofperalomuit XapakTepEYI0 CTONGUATYI0 HJIM INPHIMOBHINYI0 CTPYKTYDY,
TPOHCXOMKAEHMe KOTOPOl NMOHATHO, IPRAHAMAs; B0 BHMMAHHE DeaKHe H3MeHe-
HAA 06beMa 3TOro ropusoHTa NPH YBAAXKHEHHH M BRICHIXAHHH, U BSI3KOCTH €ro
GrarofapA GonmbmoMy cojep™caHWI0 OPraHMIeCKMX H MAHEPAABHHIX KOJJIOM-
ROB B COCTOAHMH 06PaTHMBIX JErKo MIeNTH3MPYIOUMXCS TelIei.

Poas rymMyca B passutHE TOpdaHo-GONOTHHX M NOXYGONOTHHX HOYB

B 1opdhaH0-GomoTHNIX MOYBaX ¢ Golee MIM MeHEE MOLIHO PA3BHUTHIM CII0EM
ropd)a ryMyc coCTaBAAET TAKYIO e IpeoGrafaloliyl0 Maccy, KaK B MHHe-
pajdbHEIX 10YBaX — MHHepaidbHas gacTh. OTclofa COBEPIIEHHO eCTeCTBCHEHO,
9T0 OCHOBHEE CBOMcTBA TOPPARO-GONOTHEIX, MAM TYMYCOBHIX (IO TEpMEHO-
NOruM 340aJHOEBPOMENCKAX ABTOPOB) INOYB ONpPEeRENAIOTCS CBOMCTBAMHU Opra-
1IA9eCKOT0 BellecTBA M TIaBHbIM 00pPa3oM TyMHIOBLIX BEH[eCTB, COCTABIAIO-
IMX OKOJNO TNOJNOBEHEI Bcefi Maccsl Topda. .

IIpacyTCcTBRE MAHEPANBHEIX BEIIECTB B Topde OKABHIBAET CHIBHOE BIMA-
HHe HA CBOACTBA I'yMMIOBLIX BEI[eCTB. KOTOPHIe MOryT GHITh 1HGO B CBOGOMHOM
COCTOAHHE TyMMHOBBIX KMCJHOT, Hampmmcp B carHOBHX (BepxoBhx) ropdax,
6o, kpoMe Toro, B fopme rymaros Ca (Mg), nnorna Fe u Al — B HESHEHHX
Topgax.

AnRa3pobHEe yCHOBMA PA3TOKCAMS OPraHHYCCKAX BEIIeCTB, rOCHONCTBYIO-
mue B HIKANX cI0AX TOpdAHO-GONOTHEIX MOYB, NPH HATWIHA NPATOKA MHHe-
panbLHBIX BELIECTB, CONPOBOKAAOTCA 06pasoBaEAeM XapaKTepHBIX JJA BA3MH-
HEIX TOPOR MHHEPAJIOB, COACPRAIMAX 3aKIMCHOE #eNe30, HapAMep BUBAAHH-
Ta, MHPATA UIH MAPKA3ATA, OALIOCEPHICTOro jKelesa (THAPOTPORNNTA) M T. I

BoccraHopaTeABHLIE TPOLECCH, CBA3ANHEIE € ANAdPOGHEIME yCHOBHME
PaaoAKeHns! oprallMdCCcKOro BEILECTBA, PACHPOCTPAHANTCA M Ha MOXCTHA-
it MAHepaABHEIf ropH3ONT, BLIBHBASL OTJdeCHHUE TOCHeAHero. Buiamum
NPH3HAKOM OIJIGeHHsA sBIIETCS XapaKTepPHbIl 3CACHOBATHIT MM CHHEBATHIL
nper, 06GA3AHHNIE TPHCYTCTBHIO B3aKHCHHIX coeanmHeHmd »enesa. Oraeenme
gapse sccro nabuojaercd mOA HU3HHHHLIME HIM NePeXORHEIME Topdamm.
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B momyGomoTHLIX II0YBAX rieeBLIi ropM3oHT OGHIKHOBEHHO HAXOAHTCA HA
REeKOTOpOH TuyGHEHe, COOTBETCTBYIOLIEll YDOBHIO 3ajeraHEs 3acTolHOM rpyd-
TOBO# BOJHI, OTHENASACH OT IYMYyCOBOIO rOPH30HTA HMON30AACTEIM M HIUTIOBHANb-
HO-Ha[T7IeeBEIM ropmaoHTamMu. OGpasoBaHHe BTOr0 TOPU30HTA MOXeT OBITH
06A3ano au6o BOCCTAHOBHTENBHEIM TpoNeccaM, IPOMCXOJANIUM B CAMOM riee-
BOM TODH30OHTE 3a cYeT BMBIBAGMEIX CI0Jla OPraHMYeCKHX COeAWHeHHit, auGo
BMLIBAHHIO 3QKHCHBIX (OGAHMHCHHIl HeJe3a H3 BePXHEro rOpH3OHTA B NEPHOMB
3HAYNTeNbHOTO yBNaKHeHMs moysw (Adanacwes, 1930). B rom m ppyrom
caygae 04eBHIHO, 9TO BpeMeHHEIe MPOIIECCH OKHCIEHHA B NepHOABI HPOCHIXa-
RUA II0YBH OrpAHAYMBAIOTCS BhIMENEXKAIMME ropE3oHTamMu BokoBoe mepe-
RBUWKeHAe TPYHTOBHIX BOX, CONEP!KAIEX BaKMCHBIC COeJHHEHAsS IKele3a,
COTPOBOMKAETCA BEIHOCOM IIOCHEAHET0 U3 PalfoHOB OTTOKA M HAKONIEHHEM ero
B MCCTaX BHIXOJ{a IPYHTOBEIX BOJ Ha HNOBEPXHOCTH, TAe Glarofaps OKHCIEHUIO
(mpu yuactnn xenc3o6aKTCpHii) 1IPOMCXOAAT OTIOMCHME THAPATA OKHCH Ke-
ne3a B hopme OXpHL, AePHOBOM M G0JMOTHON pyAbl M B POPMC aNIOXTOHHOIO
oprmreitaa Takum jXe IyTeM MoKeT OPOHCXOTHTL OTIOMCHHE JKelie3a W B
o3zepax (o3epmas pyna) Hackoibko BemHka B STHX HIpPOIleCCax poiL mepe-
MBHJKEHAS ’hele3a B OKHCHOM ¢hopMe, B BHAe CMCNIaHHHIX 30xell rymyca B
TEIpaTa OKHACH ’Keie3a, KaK »To ImpeAmonaral AapHHO, IIOKa HeACHO.



TJIABA VI
POJIb TYMYCA B INIOIOPOAVIM ITIOYB

MHOTOBEKOBOIT ONBIT CONBCKOTO XO3AACTBA AaBHO YiKe IPHBEX K yGex-
MeRHI0, 4TO TyMycy NpHHA/UIEKHT GOJBINAA POJb B MIPAOPOAEE mouB OpHa-
K0 B 0GBACHEHEM NPAIHH NOJNOKHTENbHOr0 BJEAHMA IyMyca Ha INIO;ODORHE
0YB JIONr0€ BPeMs CYINecTBOBANM MaN0 0GOCHOBAaEHEIE BaMIAABI, M TOALKO 38
mocJefiHee CToN€THEe COeJHAGHHLIC YCHJINA arPOXHEMEKOB, (HSHOIOIOB, MUKPO-
‘GHONOTOB M TIOYBOBEIOB IIO3BOJMAE NOAOHTH K NPABHJBHOMY IOHHMAHHIO Pas-
HOCTOPOUJICTO 3a4eNAs TyMyca B 3TOM OTHOLIGHHE

Brume MBI yiXe BEfeNH, YTO TyMyC HTpaeT KPyOHYIO POJb B Tpomeccax
mo9Bo06pasoBaHusA, IPABOAS B OANAX CIYYasX K AKKYMYIANWA, B JAPYrHX,
Ha060poT, K BEIMBIBAHHIO ¥, CHEOBATCABAO, K TIOTepe NOYBOH PANA dieMeH-
T0B, HeOOXONEMHX [JIf NNTAHHA PACTeHHM JTHM BAHANEEM TyMyca OIpefe-
JaAeTCA 3HaYeHHe er0 KaK (paKropa B PA3BMTHM eCTECTRCHIOTO LJI0AOPOTAA
nous C DpowsBofCTBEHNON TOUKM 3peHHA, OfHAKO, Goxee BaKHA HC PONL Ty-
Myca B IpOLLIOM HAamuX TOYB, a 3NaYeHHe ero Kak paxropa addexrmBHOrO
mIofopoiuA B HACTOAmEM B OToM OTHOUICHHM ryMycy HNpHAAQANEKAT He
MeHbIIAsA PoJib, NEHCTBHTENBHOC 3HAYEAME KOTOPOH e/BA M elle MOYKHO CYH-
TaTh OCTATOUYHO WOJAHO OMEeHeHHHIM.

BrisicHeHHe poaE ryMyca B IIOJOPOAHE MOYB ILPEACTABIsAET oCOBeHHO
Gonpimoii WHTEpeC WO TOM NPHIAHE, YTO TyMyc ABIAGTCA CPABHHTENBHO JETKO
A3MeHAMMENCA JacThI0 NOYBH, Ha COfepKaHHe, (OCTAaB H CBOHCTBA KOTOpPOI
MO0KHO OKA3HIBATh 3HAYHTENBHOE BIHAHHE B IIPOM3BOACTBEHHHIX YCIOBHAX

NPAMOE M KOCBEHHOE 3HAYEHHE I'YMYCA KAK ®AKTOPA
IJI0A0OPONAA NIOYB

Tymye xax HeTOUHEK NATATEAbHHNX ' BEI[ECTS MAfA PacTeHmi

Paasurme B3TIAA0B Ha 3HadeHHE TyMyca, KaK HCTOYEAKA NHTATENbHBIX
BemecTB AAA PacTeHHEH, NPOXOMHAO NOA 3HAKOM GOpBOBI MeXAy IyMyCOBOH,
MHHODAJbHOX H OPraHO-MEHEPaJbHOM TEOpHAMH IHTAaHHA pacTeHHH 3adaTKR
TYMYCOBOi TeOPHM KpoioTca eme B raybokoit Apesroctm (IIpsEmmAmkos,
1936); Gomee ompemexenHas PopMyIHPOBKA ee Ha 3ape PasBHTHA COBPeMeH-
HOl HayKH NpHHAAJEKHT OCHOBaTeNM0 arpoxummm Bammepmycy (Wallerius,
1761), srickazaBmeny B 1761 r momoxemme, 9To ryMyc ABIAAETCA CyLiecTBEH-
ALIM 2IeMEHTOM NHTAHAA PacTeHmH (nutritiva), TOrga Kax OCTAalbHE® Bemje-
CTBa NOYBHI MMEIOT BCNOMoraTenpHOe 3HaucHMe (nstrumentalia), Iro mono-
JKeHE@ NOJAYIHJI0 3HAYeHHC FocmoacTeylomeli miem B Hawane XIX cromermsa
6narofapa asroparery Taepa (Thaer, 1808, 1809—1812), xota yme x aroMmy
spemeny Vmrenrys, Cenefpe m ocofemno Cocciop ycTaHOBHIH, 9TO pacTeHES
moxyqalor yraepon u3 CO2 Boaxyxa, a 3 mOYBH GepyT BoAy B MEHepalbHEIE
semecrsa (Saussure, 1804). Baraapm Cocciopa GHUIE 3aTeM pasBHTH
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Wnpenrenem, koropsit Heaanoaro xo Jubrxa mourm momHoCTsIO PopMymMPO-
BaJl OCHOBHHI® HOJOKEHHS MHHEDANLHON TCOPHM HMETAHMA pacreHmit (Spren-
gel, 1831). Opmaxo xax Coccrop, Tak ® Illmpesrens, He OTPHNATYE BO3MOMKHO-
CTH HeNOCPeACTBEHHOro JIOCTYNIeHNA H YCBOGHHA TYMyCOBHIX BEIIECTB pacre-
nasmu, uprieM Coccop oTy )CTh Aase J Ha ONBITe yCBOGHHS
ryMara Kauus.

B 1838 r. Byccenro cBOEMHE OUBITAME MOKAa3aJ, YTO PACTEHHA MOTYT pas-
BUBATHCA, He TONydas HEKAKOTO OpraEEdecKoro BemecTsa. Opmaxo Gosee
PenIHTeNLEEIH ynap IyMycoBoit Teopmm Guinl Hamecem B 1840 r. kpETEKOI
10. JIn6uxa (1936), ocHoBaHHO# Kak Ha pabotax mamomoros (MEremrysa,
Cocciopa i 1p.), TaK B Ha pAfe cOGCTBEHHBIX APryMeHTOB, B3 KOTOPHX HamGo-
Jice BA)KHHMH SBJAIOTCA, BO-IEPBEIX, COOOpaXKeHHe 0 He3HaTUTeJNbHOM pac-
TBOPUMOCTH TYMyca, KOTOpas He0CTATOYHA 1A YNOBICTBOPEHHs NOTPeSHOCTH
pacrenmil B yraepofe IIpE CDefHEM Yposkae, & BO-BTODHX, IIyGoxas u mpa-
BHJBHAA MBICHB O TOM, 9TO TyMyc (mepermoif) ofpasyeTcs M3 RacTHTEABHRIX
OCTATKOB H YTO MOTOMY CHa¥aia ROMKHH GHUIA DOSBETHCA pacTeHHA, a IO-
TOM AMIIp NeperHoll. OCHOBHKIM TIONOKeHMeM TeOPHH MHHEDAJHHOIO THTAHAA
pacrermit B opmynmposke JInbuxa GBI TE3HC, 9TO TOJBKO MUHEpAJbHEIE Be-
mecTBa CAY:KAT OHTATeJALHKIMH BeIIeCTBAMH A pacremmi. Orcoma Gorar-
CTBO IyMycOM ABAAeTCS HO WNPHUMHON, a CHEACTBHeM IXOAOPORHA IOYBHI,
4 3Ha9eHHe TyMyca B INTAHAW PacTeHMH COCTOMT B TOM, 9TO OH CIYRET
MCTOIHAKOM YIMEKNCIOTH, KOTOpad fAeHCcTByeT pacTBOPAWIIEM o0pasoM Ha
MHHepaJpHEe BEIECTBA {I0YBHl ¥ yIYWNaeT YCJAOBHA CHabKeHEA YIIeKHCHO-
Toll HajaeMubix opramoB pacremmi. CraGmy MecToM B 3T0M BHBofle JlmGmxa
6BlI0 ymymieHHe PoJm IyMyca KaK HMCTOYHAKA a30Ta; B IPOTHBONOJIOMKHOCTH
Gomee mpapHapHoMy Baraaxy Illmpemreas, JIm6mx cumETa}, 9r0 MCTOMHHEK
a30Ta A PACTeHMHA — YIIEeKHCABIH aMMHaK aTMocdepH. ,

CBocofpaaioii mONKITKOR IPUMHPeHMA TYMYCOBOK W MMHepaAbHOR Teo-
puii WHTaHHA pacTeNHMii ABHAACH OpraHO-MEHepANbHAd Teopud - 'pammo
(Grandeau, 1872, 1878), BrickaganHaa uM B 1872 r. Ilo mucmwio I'pammo,
MHHEpAJbHEIE JJAEeMEHTH, 0CTABafACh eJHHCTBEHHO HeobXxommMmoll nmmed Ana
pacTeHmii, Ho MOTYT CTaTh yA0GoyCBoAeMBIME Ge3 MOCPeACTBA OPFaHHYECKHX
BELIECTB, KOTOPHIE «IIePeBOJAT MHHepaJbHEIe JJEMEHTE B PacTBOPHMOE Co-
crosiAme; o6pa3oBaBmeecA OpraHO-MEHePaJHHOe COeMHEHHe pA3pPyIIaeTcs
KOPHAME pacTeHmd, GepyIiaME OT Hero HeOPIGHHIOCKA® HaYaja B OCTABMNA-
lomEME B CTopoEe oprammueckme» (Kpaskos, 1928).

Baraagsr I'paEgo, ocHOBaHHEe Ha H3yYeHHM COCTaBa UePHOr0 BemIeCTBA
(matiére noire), maBIeKaeMOro AMMHAYHOH BHWTA/RKOM, BCTPETHJIH DAR BO3-
pamennii, ocoGeHEO mociae Toro, Kax GBlro OOHapysKeHO, WTO cofepKaHHe H
cOoCTAB MEHEPAJBHLIX BEIICCTB B AMMHEAUHOH BHITAIKKE MOKET OWTH 09eHb
Pa3MMIHEIM B 3aBACHMOCTH OT cmocoba (uarTpammm.

B nacroAmee BpeMs MOXHO CKa3aTh, 9T0, HECMOTDPA Ha oOMEGOYHOCTH
TYMycOBOit B OPTaHO-MHHEDANBHOH TeOpHi B INeloM, 3HAYHTENBHAA JOIS
UCTUHK B NHEX BCE JKe COAeIKANach, TAaK KaX PAXOM TIIATENBHHIX HCCIGA0BA-
HEl Oblla ¢ MCCOMAEHHOCTBIO AOKA3aHA COOCOOHOCTh PACTeHHMHA K YCBOGHHIO
PA3THYHKLE OPraHMYecKAX M Oprano-muEepadsHHX (P @ S copepammx) co-
OAMHCHRAMK, PABHO KaK W GIarOmpHATHOC BIHSHHE TYMYyCOBHIX BeLIeCTB Ha yc-
Boellde 30JbLHAX D1eMEHTOB, HATPHMOp JKeae3a. STH pe3yIbTaTH He TMOKoIe6a-
7 NPaBMIILEOCTE OCEOBHEIX TONOMKEHNN MUHACPAJILHOK TOOPHY HUTAHNA pacTe-
BHil, YT0 Heo0XOXAMEIME B TIABHEIMM THTATCABHLIME BeIeCTBAMHE ABJIAIOTCA
MHHepajbHble COeHHERHsA, NpwIeM HCTOYHMKOM yriepoga ciaykur COg
aTMochepHl, @ 430T H 30TBHBIC TEMEHTH IIOCTYNAIT B PACTeHHA W3 HNOYBHL.
Ho srEM monoskenmeM, OJHAKO, HH B KoeM CIy7ae He yMaideTcAd RPYTHOe
3HAUEHMe TyMyca KaK HCTOYHHKA TETaTexbHBIX BemectB. Co Bpemenm Jln-
6uxa, OTBOJEBIIET0 TYMYCY TOJBKO POJIb IOCTOSHHOTO MCTOYHARA YINIEKHCIO-
TH, KOTOpaA YCKOpAeT IpONecCH BHIBETPHBAHAA CHIAKATOB M HONrOTOBNAST
MEHepafibHEYM IHEIly PaCcTeHHAM, OBIIO YCTAHOBNIEHO, YTO TYMYC CIYMHT
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6olee HemoCPeJCTBEHIEIM MCTOTHAKOM MHHEPAThHEIX NUTATENLHEIX BEIIECTE;
o0pa3yromuxca B pe3yJpTaTe eTo PAaMOMCHUA IOX BAUAHEEM MAKPOGRMOIOTH-
9ecKoil geareasHocTy. B uncac oTux Bemecrs, kpome COs, ocoberno Gompiroe
onauvende myelor NHi m mmTpathl, a rtawke docdatsi, cymsdats 1 xpyrme:
MHHepaixsHHIe COESHHERHA, Heo§XoAMMEE XA DuTanma pactenmit. Bee arm
BellecTBa, KOHETHO, MOTYT GHITH BHECENLI B BHj¢ MUHCPAJLMHIX VioOpenmit,
ofHaKo rymyc obecimeumBaer Goiiee MOCTOAHHOE MX BHINGHME M B TO iKe'
BpeMs IpefoXpanser OT MOTepH M3 HOYBHI; MOITOMY B TOCIEJHEe BpeMS Ha-
9MHAET MOMYyYaTh NIHPOKOe PA3BHTHE TPUI'OTOBICHHE HCKYCCTBENHLIX OPTamO~
MHHepaIbHKIX yRoOpennit.

Tymyc Kax ucToYHUK MUHEPAALHBIT 8eujecTe, Heo0rodumbiz
Oas nuranus pacreul .

Paanokenne rymyca ¢ BugenenneM CO;, TR HamMymE BiIa’KHOCTE W IpH-
TOKA KHcJOpOAa, GbIO MmoxasaHo eme oumtamMm Imerenrysa m Coccopa,
A B jaxpHefimeM GBUIO MOATBePRAEHO MHOTOYMCAEHOLIMA §oNeC TOMHEIME
HCCNO0BAEAAMA, YCTAROBHBIIHMM, 9TO PAa3JNOXKeHME BHIZWBACTCS MEATENb-
HOCTBI0 MPKPOOPTAHHM3MOB W 4TO 9HEPTHA €ro HaxofWTCs B 3aBHCEMOCTA OT
PARA BHEMHHX YCIOBHH M cOCTaBa CPEAbL JTHME ’Ke HCCIe[JOBAHAAMA GHIO-
BEIACHEHO, 9TO PaalioieHHe CONPOBOKAAETCA He ToibKo BHZerennmeM COq, mo
R» ofpasoBaHMeM aMMMaKa, KOTODEIA HpE GIAarompUATIBIX YCIOBHAX lCpexo-
AHT B HATPATHl IIOJ BIMAHAeM AATpAdHEIApyOIAX Saxrepmil; OXHOBpEMeHHO:
€ pasyio’KeHHEM OPTAHHMYeCKoro BeIMecTBa Hafmofaercd M OTHIENIeHHEE CBA-
3aHENX ¢ IIMM 30MBHKIX 2JeMEHTOB B (hopMe CcOleill MENEDANBHBIX KHCIOT.

Kopensuupepy (Corenwinder, 1855, 1856) mpmmapzeskur mepsas mombiT-
Ka KOJHYECTBEHHOro y4UeTa BHIAeAAIOINeficA YINICKMCIOTH ¢ ONpeAedeHHO
NA0mMaAR TOYBH B JaGOpaTOPHBIX YCAOBHAX (IpH HOCTOAEHOH BIAsKHOCTE W
remueparype). Ilonygennsle My pesyAbTaTHl OpPHBENE K BEIBOAY, 9TO HpPME
3THX YCTOBHAX 38 CYTKH BEifeasierca ot 70 no 319 xz CO; ma 1 2a. Mccxeno-
panna Kocrsmesa m Hepoma (Hocrsrues, 1886) ¢ wepHOseMaMm m mZepHOBEIM
croeM JyroBoil MOYBH IOKA3ANH, 9T0 AJA dep KOJIH! BBIISAIO~
meiica CO, xoneBanocs or 15 mo 77 wz/za, unm or 1,5 mo 7,7 2/x?, B saBmen-
MOCTH OT TEMIEDATYPH M yIJioTHeEHs mouBEL I'opasmo Golee 3HAYHTENH-
Ene rommiecTBa (200—240 xz/2a) BHeRATACH NpPHE pa3NOMeHHE AEPEOBOTOY
c0A ayroBol MOYBH Glarogaps HAZAYHI0 HEPA3NOMEBMAXcA ocraTkoB. Ha
OCHOBaHEM 3THX AAHHEIX ¥ NpAHEMAas Bo BHNMAHHe TOMIeEPAaTypy ¥ LOpPomo¥-
HTENBHOCTh BEreTATHONNOTO IepHoAa, HocThIdes mpHmiex K BBIBOAY, 4TO-
IpA KOCTATOTHOH BIAKIOCTH B PHOI UacTH 9epI it o6racTv Moer
pasmaraThcsa eseronso okoxo 1,5—2,0 7 rymyca, a B Gollee IOMKHBIX paii-
OHAX — B NCCKONbKO pas Gompme (mpmueM NPHHAMANCA BO BHHMAHHEE TONBKO-
BePXHuI( cAOA HOTBHI).

Ilo RaEHEM NO3MHEALIAX HKCCTACJOBAHHA  OKA3AJOCh, UTO KOJMIECTBO-
COq, permeanaomeecs: ¢ 1 »2 mouBH B TeUCHHC CYTOK, Konebmerca or 2,6 xo
50 2, wro coorsercreyer 20—500 x2 CO2 na 1 za (Paccens, 1931; Lunde-
gordh, 1931). Ecan npmmarts Bo BauManEe, uto B 1 »° Boagyxa mpm 0,03%
CO; (mo ob6bemy) copmeprurca Toasko 0,58 2 yraexmenorsl, a emegHeRHOe
norpe6nenme CO; pacTeHHEAME mpu XopomeM ypoxae ! me meHee 10—15 2
CO; ma 1 2, aro cooTsercrByer 20—30-MeTpoBOMY €010 BO3ZyXa, TO He-
TPYAHO TPEATH K 3AKNIOYEHEI0, ITO BEIIENAONAsACA IPH PA3TOKEHHH TyMy-
ca YIMeKACAOTa HMeeT BeChMa Ba)KHoe 3HAUGHHE B KadecTBe MCTOYHAKA NA-
TAHWA pacTeHHWit yriepofomM Gmaromapsa HemOCPeNCTBeHHOH GIH30CTH 3TOrO
HOTOUWWKA K acCHMEIEpylomum opraHaM. Ha aro amadcHEe ryMyca yKasam

! Hanpumep, upr yposkae B 10 7 cyXcro BemecTsa ma { ez m BereTammoRHOM mc-
pronie k 100 nwelt morydmM B cpepmem 100 X2 B CyTHE, 2T0 cooTBetcTnyer 10 2 opramm—
9ecKoro BemfecTsa Ha 1 4 }pu 45% C aTo KonmdecTBo coorBercryer 16,5 2 CO;
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eme JIu6ux, B mocleHee BpeMA Ha Hero ofpalgenmo BREManMe B paBorax
Jlynneropna, Pommens u fAp. Paccens B cBoeit mspecrmoit kamre «Ilousenmne
YCHIOBEA H POCT PacTeHmil» OPEBOJHT HHTEDECHYI TAG/ELY 3aMeYaTelBHOrO
COOTBETCTBHA MEKAY MPOXYKTHBIIOCTBIO N0YB B TOIIOU[eHHEM HMW KHCIODOAR
(npix ofpasosanmm CO2) mo pammBIM, monmyueHEEIM pas mowe BoGypma (Pec-
cens, 1931).

Eme Goxee, GhITh MOKeT, Ba7KHO 3HATEHHEe IyMyca Kak HCTOUHHKA MHHe-
palbHOro asoTa. MHOTOWHCHeHHEI® HCCIe/IOBAEM OTOTO BOLNpPOCA IIPHBEINH
K COBEPIIGHHO ONpOJeIeBHOMY 3aKJIOYEHHIO, 9TO DA3I0XKeHH® TyMyca, 0CO-
GenHno B KyIbTYpHHX IIOYBAX, CONPOBOXKAaeTCsA BhYIETGHHEM a30Ta B (opme
aMMmaKa ¥ HATPATOB, NpAYCM KONMYECTBA HOCAGXHAX MOTYT AOCTHraTh LIpPH
GIArompHUATHBIX YCAOBMAX TIPOMajHHIX paaMepos, Tax, Ha HapoBHIX HOAAX
B IIOA30IACTOM B0HE HAKOIUIEHHe HMTPATOB KO BDPeMeHH IIOCEBA MOKET NOCTH-
rare 0,5—1,0 7 cenuTpw Ba 1 2a, a B yepHOzeMax maske %o 2,5 r/2a (Kyna-
pmsuesa, 1924). 9T KoAmuecTBa SHAYATENBHO ILPCBOCXOMAT fIOTPEGHOCTH
KYJABTYPHRIX PAacTeHMit B asoTe, M Goibimas 3acTh 00pasyomEXcs HETPATOB
nmbo cHoBa moABepraercA MeramMopdo3y B OpraEWdecKyi0 QopMy LON BIEA-
HAeM MAKDOOPraHH3MOB, PasJaraomux 06esasoTHCTHe CoefwHEHHA, ABGO Te-
pAeTcA Ws MOYBHI IIyTeM BLIMBIBAHHSA, & B CYXHX OOXacTAX MOMKET HAKAMia-
BATHCA B BAAE 3aJ€Kell CeTMTPE.

PaziomeRHe TyMyca B ecTeCTBGHHHWX IIOYBAX KOMIEHCHPYOTCA €70 HOBO-
ob6pasopanmeM, I H3MEHOHHH €ro CONOPIKAHHEA HPOHCXOAAT OYeHb MeAJAeHNHO,
ocofenno B He3af0I0YeHHNX «MEHEDAJBHBIX» IOYBAX, HCKIIYAA OTIEMBHKIE
cay9a®, 9acT0 00A3aEHEIE BMEIIATENbCTBY 9YeNOBeKa. B KyJBTYpHBIX IoYBax
mpomecchl DPasAoXeHHs YCHAMBAIOTCA Onaromapsa mAHu0 ofpaotkm =
YMEHBIIEHAIO0 MOCTYILIEHAS OPTANMYECKAX OCTATKOB BCIAOACTBHE OTUYKACIMS
yporraa. IloaroMy ecTecTBeHHO, uTO IPOAOIIKATeNbHAA 00paGoTKa MOMeT Co-
TPOBOKAATHCA SHATHTONBHEIM yMEHBIIGHHEM TyMYyca.

Mmeoniaecss 1m0 5TOMy BONPOCY HCCIEAOBAHMA AAKT OYeHb PABTHYHHS
pu3Mcpsl mOTepH, 4To ofBAcHAeTcA Kak IPHPOROE mOYB H Irymyca, a CIeo-
BATENBHO, B OOIMMH eCTeCTBCHHOHCTOPHYECKHMH YCIOBHEAMY, TaK I CHCTC-
Mol arporexmuxd, T. €. 06pa6oTKoM, YAOGPEHEAMM, XapaKTEepoM KyabTyp R
ceB00GOPOTOM.

BinsHEe BHEIDHAX yCIOBHE — TeMIepaTypil B BIAKHOCTE — HA paaio-
AKeHHe TyMyca B oOHIeM CXOfHO ¢ BIHAHHEM HA DASIOIKEHHE CBEKHX DacTH-
TeABRBIX ocTaTKOB (cM. riI. II); mo CpaBHeHHI ¢ mOCAENHEME Das3NOKemHe
Huer Golee MeANeHHO, BRI3bIBAACH cHenEdHIeCKok (AyTOXTOHHOHE) MHKpO-
dnopoit, mpuuem ONTHMATBHAA TOMIEPATYPA PABIO/KeHHs 3HAIUTEAHHO BHIIE,
9eM A7 CBOKMX pacTHTedbHEX ocraTkoB (Hocteraes, 1886; Deherain, De-
moussy, 1896). Paaioxenue, Kax M B CIydae HOCHAeNHEX, uaer Goxee aucp-
['EYHO B HAYAJe ONBITA, 9T0 00BACHAETCH! yAyIlleHHeM YCIOBHl aspamuy, mo-
TOM OHO CHW@eTcA N0 Golee MIM MeHee IOCTOAHHOTO YPOBHA. SHAYHTENb-
HEle PAsINIAA B SHePIMM Da3iIoykeHHS B 3aBHCHMOCTH OT TEMIeEPATYpLl OT-
HOCATCA K HAYaJbHEIM (hasaM paaNoKeHHMsd; MMeeT JH 37ech MECTO HpuGmm-
JEHHC XK OMHAKOBOM CKOPOCTH IpM DA3HEIX TeMIEPATypax, KaKk 3TO OTMe-
veno Barcmamom m I'epercenom (Waksman, Gerretsen, 1931) 3 nunreapnsix
ONEITAX 1O PasToIKEHMIO OBCAHOM COJNOMBHI, MOKa HemaBectTHO. IlpuHEMAasn, of-
HAaK0, BO BHEMAaHHE, 9TO B OPUPOAHKIX YCIOBHAX Onarofapa dYepeROBaBED
YBAMIENAUA B MPOCHXaHUA MepHOAMIecCKH TPOHCXOMHT YIAYIIICHHE AAPALHH,
MOKHO TpeJIoNaraTs, 4T0 Ip} AOCTATOYHON BAAKHOCTH dHEPrHA PasfoKeHHA
B o0micM A0/KHA GHTH TeM Goapime, WeM BHING TeMIepaTypa.

BiEsEEe BlaT® Ha 3HEPruIo PasNOKeHHA Pe3KO CKASWBACTCA TOABKO OpH
KpaifHAX CTeNeHAX YBIAKHEHUS, T. e. IIpM HeJ0CTaTKe HJM, HaoGopor, mpm
nabuiTke prary. Ilo ommraM Baxcmarma m Ilypemca, pasnoskeEme Topda aasm-
CHT riaBHLIM 00pasoM OT BIAKHOCTH, KOTOpOir ompefedsercA adpamus,
agcnenona'renmo, cocras u axrapHocTs MEKpodhmopm (Waksman, Purvis,
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Bnuanme coctaBa TyMyca Ha CKOPOCTh 60 pasjOKeHHS IOKA Maxo Hay-
qeno. ITo omnitam Crornasst u dpuecta (Stoklasa, Ernest, 1905), wonuuectso
BHIeNAIOMIENACA YITEeKACIOTEL He NPONOPIHOHANLEO 00OLIEMY KOJIMYECTBY Ty-
Myca, a TOIbKO M3BECTHOM ero vyacTH, Golee Jerko ycBoseMoi MEKPOOPramm3-
umami. Ha ocHopaumm o6npUX HaHHBIX 0 COCTAaBe ryMyca MOMKHO HpeAmoda-
TaTh, YTO 3TOH 9YACYHI0 ABAAKTCA BeIIecTBA, HOANAIOIEECH KUCAOMY THAPO-
JH3Y, T. e. HOAMCAXapPOAN ® THAPOAH3yeMad 4YACTh A30THCTEIX COeAMHEHMI
(Twopen, 1933a, 6). ITo HpexmoNOKeHHUe OTIACTH NONTBEPAKAACTCS MMEIOMIH-
MHCA 3KcHIepEMeHTANBHEIME naunniMu (Hononosa, 1937) H cpaBHHTeNbHBIMK
HCCAEAOBANMAME COCTABA TyMyca ecTeCTBeHHHIX B KyasTypnux mogs ([lyGos,
1932). B wacTHOCTH, 9TOMY HpeAIONOMKEHMIO COOTBETCTBYET Pe3KOC U3MeHe-
HHE B COCTABE TyMyca IOJ3ONMCTHIX IO9B IpE O0palieHWH MX W3-TIoX jeca
B CelbCKOX03AlCTBeRHOe MoapaoBaEme. Ofmako i mous cyxmx ofxacredt co
caabonienounoii peaKnueii MOHO HpefNodarath Golce GHICTpoe pasiorenne
¢paxnum, ruApoaHayeMoli Ipy LIeN0THON pearnan.

TO 7Ke Kacaercs IYMAHOBBIX BEIIECTB, TO HEMHOTOYWCJACHHh(E JAaHHbIE 10
3TOMY BOOpocy HmOoKa HpormBopeunshl. I'emne-3eiwep (Hoppe-Seyler, 1889)
Ha OCHOBaRHH XAMHIECKHX MCCAENOBAHMH M ofmux coofpaskeHHE BEICKaza:
B3rAAA 0 Pe3BBIaiiHON YCTOWYHBOCTH TYMMHOBHIX BEIIECTB ® HX HeCHocoS-
HoCTH K pasmokenmi0. Ilpopepxa sroro BariAga PefmrrmepoM (Reinitzer,
1900) moxazaza, 9T0 Ma BHICNEHHOH OGKIKHOBEHHBIM CNOCOGOM TIyMHHOBOI
KWC/IOTe PA3BMBAAMCH IECEHH, ¥ TOABKO Tpemapar, IOABEPTHYTHIX THXPOI-
3y kmcxoToli (MAA yAaleHHA TIPeAHONaraeMbiX YTJeBOAOB), OGHADYKHJ He-
CIIOCOGHOCTH K PasBUTHIO Ha heM MEKpoOpraHEaMos. ONHAKO H 3TOT Ipena-
paT, KaK OKaaaIoCh, MOSKET CIHYXHTh HCTOYHEKOM a30Ta (B NPHCYTCTBHI
yraesonos). II. Cnesknn (1900) maimes, ro ryMar KaJssa He IOfBepraeT-
¢a HANaJIeHHI0 TuIecHeBkIX rpwbos. Io MOBOAY STHX BHIBOAOB, OXHAKO, MOMKHO
OTMETHTh TO 7K€ caMoe, 4TO H IO TOBOAY TpenapaTtos amrAmEa (cM. ra. II),
TaKk Rak HeCOMHEHHO, YTO ONepal{ad BBYIeJeHHA T'YMWHOBOH KHCIOTH, a 0CO-
GeHHO ee TMADONH3 MAHEPANHHHIMM KHCIOTAMH, H3MeHAET ee NPHPOQHBIE
cBoiictBa, ITo nccaepoBanmam B. I'. [ly6osa (1932), ompejcasipinero rymuso-
BYI0 KECHOTY (Q-ryMyc) mo merony Baxcmama (Waksman, 1926), comepxa-
HH6 6e mpR KyIbType yMeHBIIWIOCH CHVbHee, YCM 06uiee CONEPIKAREe ryMy-
ca. OnHaKo HEM3BECTHO, ABNACTCA JNH 3TO Pe3yNbTaToM PAsIOKeHHA TYMHEHAO-
ROl KHCAOTHI MJIH OTYACTH 00fa3uHO NponeccaM BEIMLIBAHAA €6 B HONIAXOTHHIE
ropE3oHTH. 3Ha4eHHe COCTaBA FyMyca CHABHO CKa3mBaeTcA Ha TpoMeccax
MEHODAIN3ANAA a30Ta, TAK Kak IpHE mupoxoM coorHomesmn C:N m namm-
Y YTIeBONOB BLMIENEHHA aMMEAKa He NPOMCXONHT, HECMOTpA Ha 3HaYd-
TeIbRYI 3HEPrulo Mpot pasc , CONPOBOKAANIIAXCA BHIfICHAEM
CO;. HaoGopor, mpa oueHs yakom cooTHomeRmm C:N HaGaomaerca Goumee
3HAYRTCABLHOE BHAeNeHHe amMMuaka, yeM CO2. B GompummscrBe MHRepaILHBIX
nouB coorHomennme C: N komebaerca B mpemenax 10:4 — 15: 4, mpm korto-
PHX MEHePAJH3ANWA YTAEPOAa ® a30Ta MPOHCXONHT HPEMEPHO B TeX e 01-
HOIIEHAAX, T. €. pasioKeHHe 0e3a30THCTBIX W A30THCTHIX COENUHEHAN MieT
OpuGIA3ATENBLHO ¢ OMHAKOBOK CKOPOCTLIO.

Pap nabmofeERit OPEBOXAT K BBIBOAY O 3aBHCEMOCTHE SHEPTHHE DPA3JIOMKE-
MHA rymyca ot peaKnum moushl. IIpm mamenemmm pH or kmcnbx 3maveHmit xo
caaGomeNoUHEIX HEPTHA pasnoxenus nopwimaerca (Homomosa, 1937; Stok-
lasa, Ernest, 1905; White, Holben, 1924). O cooTBeTcTBYIOMUX HN3MEHEHHAX
cocTaBa MEKpO(®IOpH M IPOUECCOB MHHEDANHIAIME 430T4 B 3aBUCHMOCTH OT
peaxnmm Obuto ckasaHo pamsme (cM. ra. 11). Ilpm xmcmoit peaxmmm m mepmo-
CTaTKe OCHOBAHWI MUHEDAIM3amusA a30Ta OGHYHO OCTAHABIMBAETCS HA CTa-
nnE ofpazosanua AMMHAKA, TOTAa KAk IpPHE HeliTpamsHoit u ciabomenounoi
peaKuuax m focraTounofi GydepHocTH cpemsl aMmmak GhicTpo IpeBpamiaeTcs
8 mATpars. CoorHomenuem C: N m peaxmueii oSmacHseTca pasnAiHOe moBe-
ZOHWE MyJeBHX i TPyGOTYMyCOBEIX TIOUB NOX JecoM; B epBHIX HaGmiopaerch
TOBOJILHO DHEPrHYHaA HUTPuHKANMA, TOrfa KaK BO BTOPLIX oNa NofaBNena,
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H MAHEPANM3ANAA a30Ta BHIPAMACTCA OOBLIYHO TOALKO B EAKONICHHH aMMHA-
ka. MspectHEIe o aTOMy Bompocy BHIBojs BopHeGyma (Bornebusch, 1930),
Xeccennmana (Hesselman, 1916—1917, 1926a, §), Pommens n XeiiGepra
(Romell, Heiberg, 1931), Hemema w Ksammaa (Neme&, Kvapil, 1926,
1927) monTtsepmaloTCH M HAIIMMM HAaGMIONeHHAMM AJdsA JecHBIX nous JIeHHB-
rpafickolt o6macre 1.

Ocoforo BHHMamHEs 3aCHy’KHBaeT BONDOC O BIMAHHE HAa DA3lIoMeHHe Ty-
Myca pasmmYHBIX arporexEmIeckux mpmeymos. HamGomee ofmiee sHaueHHe H8
1uX, HeCOMHEHO, MPHAAANeXKUT 06paGoTKe MOUBHI, Pe3yNbTaTOM KOTOPOH AB-
anercA 3HAYATENRHOE YCKOPEHHe DPA3MOMKCHANM TyMyca BCIe[CTBHE YIIydme-
1A a3PAliAY M YCAOBMI YBIaXKHERWs, 8 TaKiKe yMeHBbIICHMs KOJHIOCTBA TO-
CTYDAOIUX B TIOYRY pacTHTENbHBIX 0cTaTKOB. Bompoc 3TOT MCcaemoBazca Kak
8 nafopaTopHEIX, Tak M B modeBHx ycrosEAx (Paccens, 1931). Onmr Byc-
cenro ¢ GoraToifl cyraIEHHCTOH I[OYBON, UONACPPKHBABIIEHCA BO BAAKHOM
COCTOSHME, IPE aspanuu w temmncparype 10—15° mpE oTcyrersmm pacrm-
TEABHOCTH M CKBO3HOTO IPOMbIBA&HHA, mOKazad, uTo 3a 11 ger mousa mote-
paza oKoxo monopuHE! yriepoaa B BExe CO; ® oxoXo !/s asora mpespaTmMOCH
B RuTpaTh. ONBIT B MONEBHX YCIOBMAX, IAe TAKKEe YCTPAHAZACH PaCTHTONb-
HOCTh (OPH MOMOIOM MOTEDKeHHT), HO HETPAaTH BEIMHBAIHCh BOAOM RoAMmel,
61 mocraBaeE B PoTaMcTefe; 8TOT ONMT IOKa3ad, 4TO0 1O0YBA, HMeBIIaf
B 1870 1. 0,146% azora, morepsna B 1917 r. (sa 47 aer) oxomo /s asora
B BHAE HHTPATOB, BHIMBIBABMIAXCH ApeHaKHhIMM Bojamd. ITorepsa asora Ghra
B HavYaxe oubTa Gonee sHawmTenhHON (40 aHra. ¢yHTOB Ha aKp), ueM B KOH-
ne (25 ¢.). B anamornanom onmre [erepena (Deherain, 1889) moreps yrme-
pona Gumma ceemue 50%; st famEHBle GHAM TOATBEP:KAEHH Tarie MioHmeM
(Miintz, 1890). [Ins Goxee cypoBHX KiumaTHYECKMX ycaoBH# Bocrognoit Cu-
6upr  (Baanpgaiickoe oneitnoe mome Bypsr-Momroasckoit ACCP), mno mus
noys, Goxee GoraThx rymycoM (mepermoitHo-kap6onarnsie cyriumkd ¢ 6,68%
ryvyca Ha mexme), [dy6os (1932) mamenx, uro 3a 15 mer GeccmeHHoro mapo-
BaHWs NOYRA NOTepaAta okodo '/s rymyca. Ilorepn rymyca Habmomanuce I Ha
AedaHKax ¢ GeccMeHHOE pObBIO, OBCOM M B TPEXMOARHOM ceBooGopoTe, rae
OHH COCTaBNANH OKoJo '/4 TyMyca 3a ToT :Ke cpok. IIpubauamrensiio TaKne »e
pasmepst TIOTCPH azota 3a 22 roga ofpaGorkm moussl npepmn B Karane (wep-
HOo3eM Ha onwTHokt crammmE Wmgwan-Xon) Owum ompepenennt IllarronM
(Shutt, 1910), mpmaem oxasa’zocs, 9To TONBKO /3 MoTepAHHOro asora GEiIa
yHeceHa yposKaeM; B Kakoit (opMe NpoMsolllna 1OTeps OCTANBHHX /3 asora,
0CTaZOCh HEM3BECTHHIM; BBHUAY OTCYTCTBUA APeHAKHBIX BOX He NCKIHOYeHA
BO3MOKHOCTb, 9TO YACTH A30Ta BRINEJNHNACh B BEJe cBOGoAHOro asora. IogoS-
Hble JKC Pe3ysihTaTel OBLIM TOMY9eHH M JipyruMmE asropamu (Snyder, 1898:
Swanson, 1915, & np.).

Mennn (Jenny, 1933) ana mous mrara MHccypE ycraHOBHX, 4TO IOTe-
pa asora 3a mepsrie 20 et KyasTypwl cocrasaana 25%, sa ropsie 20 der —
10% = sa mocxemyomue 20 ;er — 75%. [TapaaneasHo ¢ 5TMM yMeHBIEHHEM
azora Hafa0famoch TOHMKEHHe ypoKaiiHoctam (mpEOmmsErensHo Ha 45%).

06 yMenbuienvn CofCpMaHUsx IryMyca IOX BIEAHHEM 00pafoTKm B 1109BAX
Ryswenkoii secocrenn 3amapmoit CmOmpm HMeoTcs naGmionenms Jlasapesa,
KOTOpble HOKA3aJIH, YTO OPH 3TOM HPOHCXOAMT He TONBKO DasiloykeHHe, HO K
MepeaswKeAMe IyMyca B HEYKHAe FOPH3OHTHI, Gl1aromapa WeMmy yBelHIHBaeT-
A MOLKHOCTH IyMycoBoro ropmsonta (Jlasapes, 1936).

Jina yenopmit cyxux obmacreit mMciores Rabmonenra (Temsuep, Pybunamk
u Jlacyxosa, 1933), noxasmpaloniae GoNMbLIIEe IOTepH YTAEPORa M A30Ta IpW
KYJBType ecTCCTBeHABIX ceposeMoB, mocrarmue 54% C m 39% N sa mpm
rona. B pansHeilimem sTE morepm Ghitk MeHee sHauHTensHEIME. IIo nammeM
aMepAKAHCKAX aBTOPOB, HaoGOPOT, 3aMCTHOM PASHEIE! B CONED/KAHMHE A30T&
MesK/y AeBCTBeHHKIME H KyILTYypNLIME ToysaMu Bocrowsoro OperoHa n IOTa

! U3 ReonyGIMKOBARHHX MATEPBANOB.
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He 0Ka3ajoch, 9T0, MOKeT OHITh, 00BACHAETCA 09eHb HE3HAUHTENBHEIM COROP-
manmeM rymyca (Pacceas, 1931).

IlepeuncienHse HaGMONeHNA TIPHBOAAT K BHIBOAY, 9T0 00paboTKa mOgYBHR
CONPOBOMKAAETCS, KAK NpPABMI0, 3HAYMTENHHHM yMEHbIIEHEEM CcOfEP/KaHHs
ryMyca, OpUIeM TR TOTCDH, IO-BHIMMOMY, JacrTo Golee SHAZHTeNBHH MIA
yraepoga, 9eM A asora. HamnGonee sHauHTelbHOE yMeHBIIeHNe BHI3HIBAETCA
o6paGoTKoii B OTCYTCTBHE PACTATEILHOCTH, T. €. IPH TAapOBaHMH; GJIH3KO
R mapy, IO-BUJIEMOMY, CTOAT TaKXe IpONAmMHEIe KyIBTYDH; dHEPIUIHOE Pa3-
J0’KeHHe TyMyca K 3HAYATENBHEX KOMTAIECTB HABO3A NPH KYJILType KYKYypyshl
B ycnopuax kammara @pammmm G6wno ycrasosmeHo [lereperoM (Deherain,
1882). Cnepyromee MecTo B MOpsAAKe YMEHBINEHHA UNOTEPH IyMyca 3aHEMAIOT
RyasTyphl 3epHOBEIX. HaoGopoT, AnuTenbHEE MepepeIBH B 0§paboTKe mOYBHI
OpHE KyAbType KicBepa H APYTHX MHOTONETHHEX TPAB MM IPHE NPONOMKHTENb-
HOM 3aIlyCKAHHM MOYBH IOJ ECTECTBEHHYR (HJIH MOIYKYJALTYPHYIO) pacTd-
TeJBHOCTh He TOJIBKO yMEeHBINAIT NOTepH IyMyca, Ho, Haobopor, wacTo cHo-
co6eTBYIOT YBelmueHHIO cogepsKauus nocxendero. Tak, B ommitax Jlerepena,
B mouse ¢ 3,5% rymyca B pesyapbraTe TpexAeTHero NpeSLBaHAA ee IOR
acmapmetoM Habmozmalocs ysexudeHMe cofepikaHma rymyca. Ha Poramcren-
CcHoll ONBITHOM cramumd, Ha yyacrke [xmabGepTa, ocraBieHHoM ¢ 1856 r.
WOR TpaBoif, CKAIIEBAEeMOM eKeToFHO, HaGmI0Jamoch HempepLBHOE yBelHue-
HEe cofiepxaHEA asora ¢ 0,452% B 1856 r. ;o 0,338% B 1912 r.

VBermueHre yriaepoga M 230Ta B TAXOTHOA NMoUBE HMENO MECTO TaKKe
Docle OCTABAEHAA ee B IIOKOE MOoJ| NOKPOBOM ecTeCTBEHHO 3acesiomecs
pacraTensHocTH (Paccens, 1931).

Ilo ma6mogerusam Jlazapesa (1936), mouser HKysmemkoit xecocremm mox
€CTeCTBEHHOM 3a/1e7Kpl0 IOCTOAHHO NOKA3bBAIT GO/ce BhICOKOe cONepKaHHe
fyMyca B BepXHEM clioe IO CPABHENIHIO ¢ NOYBaMH, HAXOAALNEMHACA B KyABTY-
pe. K cxomHsIM pesymsraTaM, no » Gojee KODOTKHi CPOK, HPHBORAT M KYIb-
TYpa MIIOTOJCTHHX TPAB BO BIAKHEIX H IIONYSaCYHLIHBEIX 0GIACTAX.

ToMnMo HcKMOYeHAS BAAAHAA 06paGOTKY, MONOHKNTENbHOe BAHAHKE MHO-
1OMeTHAX TPaB Ha HaKOIJeHHe TyMyca, HECOMHEHHO, 0643aHO H yBeJHICHHIO
KOJHYeCTBA MOCTYyNAIOIIMX B LHOYBY OPraHEYeCKHX OCTATKOB KOPHEBOH CH-
CTOMEL

06 sroM MoKRO cynars mo pamEbIM Taba. 26 (Stoklasa, 1926).

TaGamma 26 TaGaumna 27
KoaguecTBo MOKHEBHLIX B B. yAeGperuii Ha CuN
KODHEBHX OCTaTKOB Ha 1 za B Pora i (Hall)
o o (Amammau opomsnegenu B 1393 r.)
Bay =P ;§" 3!2-5 ]
pacreHuit 2§ 5;'@' 5§§ 6§ Emeroggoc yuodpenue [ N (C N
Bz | 852|888 == :
Poxb . . .| 4328| 44,8 | 1939 2a|llaBos ¢ 1884 1. 1,53210,163| 9,7
IMmernna 4316 49,7 | 2145 2p|HaBos B Tegenme 50 aer|2,230(0,221 40,0
Omec . . .| 4285 49,1 [ 2104 3 |HeynoGpenuan ¢ 1852 r.[0,838 0,089| 8,9
flamens . .| 4894 50,6 | 2450 4 |To xe 0,909]0,083]| 9,3
Kpacamit 016 46.9 | 4297 5 l'[o.'lu%e Munrepaasroe |0,931(0,101( 9,2
K/I6B6) 9163 46 2 obpeanc
Monepwa | 1443% 452 | 5167 6 |To mo ¢ (NHOSOa | 1,019(0,111] 9,2
9 |To iKe, ¢ NeN-); 1,162(0,109110,6

JIlas moYs Tewnslx M Cyxmx oGmacTell T Ipomecchl Haxomxeans ocaaGe-
BAIOT, H MMEIOTCA HAOMIO;(eRMs, YTo JonepHa He >PPeXTHBAA JuA NOBLINERAS
cogepacauns asora p noyse (Paccexs, 1931).

Ilo ganumiM lensuep, B ycloBEAX OpOIIeHWs Ha cepoaeMax :TIONCPna He-
CKOJIBKO YBEJNYMBAJIA COMePHKAHAE OPTAaHMUECKOTO YIACPOAA NO CPABUCHHIO CO
crapomamHeit, Ho comepsanme C 1 opomiaeMoit sanemu GbIIO 3HAYHTEILHO
seune (Teasyep, 1936).
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Eciu 0THOCHTeALHO MHOFOJETHEX TpaB HC BOSHMKAET COMHeHHH, 9T0 HX
BINHKE NPHBOKHT K YBENMYeHMIO COJep:KaHHA IyMyca, 0cOGeHHO BO BIA’K-
HHX ¥ IIOXY3aCyNNHBHX o6XacTAX, TO B OTHONICHMA BIHAHEMA HaBo3a pe-
3yNbTATH HCCAEOBAHAN H BATAAAH OLLIE MPOTHBOPEYHBEHL

0 JAHHLIM YOOMMIIABIIEXCA YsKe ONEITOB JlerepeHa, mpm KyasType Ky-
Kypyabl, a Takie Kaprodiess M CBEKIOBHIBI, T. e. OPONAINHLIX PACTeHUit, Ho-
CMOTPA Ha eerofgHoe BHeCeHHe OTPOMHBIX [03 HAB03a, COOTBETCTBYIOIIEX
npuSamaurensro 15 7 cyxoro BemecTsa Ha 1 za, copepiKaHHe OPraHEYECKOro
BemecTBA H a30Ta B HOYBAX He YBCIMYMIAOCh, & MAa’e HECKOJbKO yMeHb-
ATOCH, HA OCHOBAHEE dero EM OB cAelaH BHIBOJ, 4TO W0YBa, KOTOpas
Kaykawil rox ofpaGartsiBaercst, Gepneer, Bce paBHO, KAK Ghr HE Ghuro oGHIBLHN
ymo6penue. Iror BuBox paspemnaca Hocrsraestim (1886) ma ocmosammm omm-
TOB DA3JIO/KeHHA NEPHEEL, a B HACTOAIee BpeMA 3aliMImaeTcsA TaKke Bumn-
amcoM, Mmeercs, omuaxo, pAA JaHHHEX H HaGuIOfeHUN, 9T0 MPOXOLKHTENbHOE
VHAaBOXKHBAHAC BefeT K 3AMETHOMY YBeIHYeHMIO ryMyca Mo CpABHEHMIO C He-
YAOGPABUIAMECA IIOYBAME IPH OAWHAKOBOM CIoCOGe 06paGoTKM.

BecbMa mokazarelbHHE AaHHEE DO 3TOMY BONpOCY HOAydYeHh Ha Poram-
crefcKoil craHmuE (ARrAWA) B YCAOBEAX YMEPEHHO TEILIOr0 M BIAKHOIO
KIMMATa HA TAKENEIX IIMHACTHX novsax (rabm. 27).

Wz oTax AAHEHX BHEAHO, 9T0 HPOACIDKATENbHOE YHABOMEBAHHE CcIOCOG-
CTByeT 3HAYMTENBHOMY YBENHYEHHIO CONepXKaHMA yriepoga H asora (ofomx
WOYTH B ONUMHAKOBOA Mepe), €cau Jake IPUHATL BO BHUMaHHe, YTO B
HCYHaBOKEHIBIX YIaCTKaX NPOM3OMII0 38 BPEMy ONHITa HEKOTOpOe yMeHB-
IIeHHC OPraHnvyeckoro ®emecTsa. HamporTms, BHeceHEe MWHePaNbHHX
yAOGpeHMii mOYTH He YBEIWTANO COTOPKAHAA OPTaBEMIECKOT0 Yriepopa A
a3oTa.

AHanornuAnle pe3yabTaThl Gbiim MoNydeHH Takie Bakcmamom m Crapkm
(Waksman, Starky, 1924); mo mX manubiM, OJHAKO, MOZKHO CAENaTh BHIBOJ,
910 BHECeHHe MAHEpaNbHLIX ynolpeHmil okasano Goxee 3aMeTHO® BIMAHHE HA
yBeImdenHe ryMyca, 9eM B PotaMcrefie; 910 BIMAHMe MOKHO 00BACHETH Go-
zee SHAMMTENLHHM KOTMYECTBOM HOCTYNANIUX B NOYBY OPTaHEIECKHX
0CTATKOB 6arojjaps UOBBICHUIO YPOHKAGB.

Momuo eme ormeruts HaGmomenua Iecca (Hess, 1901), uro maBos, xak
H Kiesep, cuqcoGCTByeT coXpameHMIO TyMyca, TOTfia Kak B HOYBe WOA IIapoM
coflepiKaHue ero YMEeHBUIaeTCA.

JA BACYLIIMBEIX 06aacTel AANBIX IO 3TOMY BOIpOCY NMOKa He HMeeTCs:;
mocrapieHHBe Hamel JaGopaTopHeil ONBITHI Ha CTAMOHADEe B 3aBOJKbe IO~
Kasald, 110 OPraHAIecCKHe OCTATKA, BHeCEHHLIe B 3HATHTEILHOM KOJMIECTBO,
NONTHOCTHIO PAsIMKMINCh B TevueHHe JeTa; OAHAKO BBHAY KPATKOBPCMCITOCTH
nabi0ofednil emle HeNb3s CHENATH OUPENedeHHBIX BEIBOJOB.

Hast ocTaeTcs emmfe KocmyThes BOTPOCA O BAMAHMA M3BECTH Ha Pa3ioKeHne
¥ HaKONIeHHe ryMyca. OTOT BOTMpoc Obil y/Ke mM0ApoGHO paccCMOTpeH BO
II raape, rAe M NPHILIM K BRBOAY, 4TO HECMOTPA Ha MHOTOYHCIGHHEIC
JaHHHE, CBUAETEAbCTBYIHE 06 yCKOPENME UPOMECCOB PaslioKeHHA OpraHm-
YECKOTO BEIIeCTBA IIpYU H3BeCTKOBAHMH, HPHUCYTCTBMC KAULLMSL B KOIUICCTBAX,
obecneTNBAIOIMEX HeHTPANbiyl0 WIH cHaGOINENOTHYI0 PeaKIiio, MoXeT CUH-
TaThCA B TYMHAHHX MM TyMHANO-apmAABIX obmacTAX ¢axropoM, cmocob-
CTBYIOI[AM MeANEHIIOMY HAKOIICUMIO TyMyca BCJICHCTBHe OGIarompaaTHOrO
BIHSAIEA KUIbUMA [a M(POUecCH yMUQUKALHYL U 3aKPOUICHHA rymyca. Ilpu-
BCNEHIbIC BLIIC Pe3yALTATH ONBLITOB POTAMCTENCKON CTAHOME Tal&Ke NOJ-
TBePARAAI0OT YKASAHHENL BHBOI, TAK KaK OTHOCATCA K HSBECTKOBAMHLIM T0W-
BaM, copep:xamuy B sepxaeM cinoe CaCOs.

Tlo Paccenio, ¢ ypeapucmmeM COMepMaHMs YTICKHCION M3BecTH Habmo-
naerca Goxce sHAywMTeNBHOe HAKONJIEHHE 830Ta B 109BAX, 3allyMIEHTBIX HOX
ecrectieHHylo pactETeasHocTs (Pacceas, 1931).

Heo6xoauyo0, 0AHAKO, OTMETHTh, ITO HPONECC HAKOIJEHHAS TryMyca IO
BJAMAHAEM H3BeCTH, HeCOMHEHHO, 09¢Hb MO[IeHEBIE H MOMKOT IPOABHTLCA
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TONbKO NPE HANMYAH UPOYMX OIAronpHATHHX YCIOBHHA, T. 6. NPH KyJAbTYpe
MHOTONETHHX TPaB MIM LpPH CACTeMATHYeCKOM BHECeHUH HAB03a., Bmecemme
JKe H3BECTH B KHCJbIe NOA30JHCTHE H TOpdansle MOYBH, YIAyIIaA mXx ¢PHaA-
4YecKHe CBOHCTBA, CONPOBOKNAETCA yMeHbIICHHEM OPTaHNYECKOTO BEIIECTBA,
Goxee 3HAIATENHHEIM, YeM Ha HEH3BECTKOBAHHHIX IIOTBAX.

Koceennas poav eymyca ¢ MuHeparbHOM RUTAKUY pacTeHul

O6naman BHICOKOH 0OMemHOH CIOCOGHOCTEI0O K OCHOBAHHAM, FyMYC CBA3IH-
BaeT B JOCTymHON N pacrenmii gopme Taxme . TH MMHEPaIbHOTO HE-
taHnA, Kak Ca m Mg, orsactu K m NH,. Jro ¢BoficTBo rymyca EMeet W py-
roe 3Ha4YeHme, KaK (pakrTopa, cIOCOGCTBYIOINCTO YPABHOBOIIeHHOCTH KOHIEH-
TPaIEA IOYBEHHOTO pacTBopa. IIpM HOCTATOYNO BHICOKOH HACHILEHHOCTH
[OTB OCHOBAHMAMM, T. €. NpW peaKnuM, GuH3Koi K NeiiTpasbHOH, ryMyc aHa-
9ATeNIbHO yBeaWYHBaeT GyQepHOCTH IOYBH B OTHONICHAH K H3MeHEHHIO
peaKkmMHE HOYBEeHHOTO PACTBOPA, TAK KAK B NPHCYTCTBUA HeWTPAJLHEIX ryMa-
TOB NMpHGaBKa ICHOYedl W KHCIOT BHI3HIBACT OYCHb MCHJIEHHBIE CHBHT pea-
1M, Kak B IexoYHy10, Taxk H'B Kmcaylo cropory (Kappen, 1929).

JTo cBOMCTBO TyMyca, HACHIICHHOr0 OCHOBAHMAMH, MMEET TpeaBHYaitHO
GonbImoe 8HaYeHME KaK [ MMKPOOGHONOTHUeCKHX Hp , COFPOB -
maxca o6pasopanmeM kucxor (HNQs, HeSO4, H3PO,) & memnoteit (NH;), rak =
B ocoBerHocTH 1A 9PdeKTEBHOrO MpUMeHeHus (MBHONOTHIECKE KHCIBIX WJfH,
H2000pOT, (HH3MONOTHYCCKA IMeNOYHBIX yRoGpeHmiL,

B nociefHee BpeMA BBIACHHIACH TONOKETENAbEAA POIL IyMyca B yCBO®-
HAW PACTeHAAME H MEKPOOPraHU3MAMM )Kelieaa, 0 KOTOPOil MOMHO GO Hpen-
noxararh, ACX0AA Ha coofpakernuil, BEICKagannbix B cBoe BpeMs I'pamgo (Ca-
makoB u HMcaxosa, 1933; Olsen, 1930; Waksman, Tyer, 1932, 1933)

Ilo mccnenosanms Bepka, Jlaitaymsepa, Xopuepa m Omnmcoma (Burk
a. 0., 1932), pocr asoTobaKTCpa CTUMYIHDYETCH kele30M, HAXOAAMEMCH
B (popMe rymarta xexesa. ['ymar Kexeaa momeT GHTH 3aMeHeH APYrAMH Opra-
HAYECKEMHA M NIEOPraHHYeCKUME CONAMY KCieaa M MeTaNIHIecKHM Kelle3oM,
RO Xene3o B opMe rymaTa yCBaHBAeTCHA jerde M GbicTpee, YeM H3 JpYrux
opm.

Dra pons ryMyca mveer Gompmioe aHadeHHe [JA DA3BHETHA DacTHTENbHO-
CTE KaK Ha IOYBAX, TAK H B BOJOEMAX, TaK KaK B OTCYTCTBHC TyMyca HAR
BoOOLIe OPraHEYEeCKUX BemIecTB IPH cHaboxucaow, HelTpaapHOH M IMenoIHOR
peaKkmuu KeNesa0 HEepeXORAT B HEPACTBOPHMYI dopmy.

HMeerca pax AAIHLIX B MOAL3Y HPEANONOAKEHHS, YTO NPUCYTCTBHE IyMH-
HOBOH KHCIOTHL M €C IPOMSBOANEIX (TyMATOB) IOBHUIAET CIOCOGLOCTH pacre-
HA K YCBOEGHHI) MHHEPAALHBIX BCHIECTB, YBeJHIMBAA IPOHHMAEMOCTb PacTa-
TeABHBIX MeMOpaH (CM. HEXKe).

O poxm rymyca Kak (akropa, yBeIHIWBAoIIEro NMOXBMKHOCTL (HochopHOLE
KHCJIOTH IPU KHCJOii, HCWTpasIbIol A MeXouHOH peakumax, 60 yxe cKasa-
Ho B mpeAmaymeil riase. Tam sc GBI PACCMOTPEH W BONPOC O KOCBEHHOM B
OpAMOM 3HAYEHHM IyMyca Kak (DAKTOpa BLIBETPHBAHMA, B Pe3yibTaTe KOTO-
poro B II0OUBEe MOKET YBeJHYHBATLCSA CONEPKAHHE MUHEPATBHEIX BemlecTR
(8 gacTroCTH, hocdopHOH KHCHOTEI).

Ienocpedcreennoe yuacrue symycosuvlr euects
6 nuranuu pacreruli

Tociropcreopasmas go 1840 r. rymycoBas TeOpHA INTaHAA pacTeHHi GHuIa
CCHOBAHA HA IPAKTHYECKOM ODHTE NOJOKHTONBHOTO NefCTBHN HABo3a ® HA
CyMMAapHHX HabIIOeEHAX 06 M3BECTHOH CBH3M JUIONOPORHA HMOYB C cojepia~
HEEM B HHX IyMyca. OKcnepEMeHTaabHEIe HaGMIONleHNA Haj ycBOeHHeM pacre-
HEAMM I'yMycOBBIX BelleCTB (B BUJe TyMaTa KaJusA) OrpaHHIABANHCH OMLITA-
ma Cocciopa, Gomee Raskubie paGoThl KOTOPOro, Kak yike GBLIO CKa3amo,
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TOJTOKHIE OCIIOBaEAe AJs PAasBUTHA MHEHEDPAILHOH TeOPHH UMTaHUA pa-
CTeHNnH.

Bo3MOKHOCTL ycBOGHHS PACTBOPEMLIX TyMaTOB NPHHAMANACh Talie H
IMnperreaem (Sprengel, 1831), xoTopwlf, peKOMEHAYA HA OCHOBAHHHE CBOHX
OOHTOB B Ka9eCTBe 0UCHb NEHHOTO YNOGPCHAA ryMaThl Kajusa HIE HATDRA,
YKa3sIBaX, YyT0 HX HOJOMHTENbHOe AeHCTBHE 0053aHO He TOABKO OCHOBAHMIO,
HO ® TyMHHOBON KucioTe (ee yriepoxy). MHorme Bce e fepkanmch MHe-
HMA, 9TO HapAAY ¢ MEHepadbHEME coefunenmamu B puge CO;, HNOs;, NHs
H T. fi., KOTOpHEIe ABAAITCA FNIABHKIMH NHTATETHHHIMM BeN[eCTBAMH DacTeHmi,
nocleHAe MOTYT yCBaMBaTh H HEMOCDPe[CTBEHHO pasmuyEie POpMH rymyca
(TToveler, 1892; Johnson, 1883, n zp.).

TIpaBEIBHOCTL 3TOr0 IpeANoJNoeHAA GhIa NoKasaHa PANOM DKCIepUMeEH-
TanpHmx #mccaeposapmii (Tiopmn um Homomosa, 1935; Ilyxos, 1913; Laurent,
1904; Lieske, 1931, 1935; Mazé, 1911; Schreiner, Skinner, 1911, 1912, 1914;
Whey, 1897, u ap.). IlompoGubiii o6sop sTmx mcciemoBanuit gan HKpamko-
BuM (1928). OEM upMBOAAT K BHIBOAY, 9TO PAsNMYHEI® OPraHAYECKHE CO-
eflEHEHWs, 3HAIATEABIIAA JaCTh KOTOPHIX MOeT 0GpasoBaThCA B HOUBe B Ka-
9eCTBe TIPUMEKYTOUHBIX IPOAYKTOB pacuajia, HalpEMEp KPEATHHHH, apruHYH,
TUCTHMH, yaHANHH, KCAHTHH, TMOOKCAHTAH W HYKICHHOBafA KHCIOTA, MOTYT
YCBaHBATHCA PACTEeHHAMW B3aMeH HEATDATOB M aMMHaKa, caxapa — B Ka-
yecTBe HCTOYHHKA YTJIepoga, JNeIATHE ¥ IHACTHH — B KadecTBe HCTOUHH-
xop P m S.

Ipyroit pspg HcclenopaHmEii OpABen K BaKIOUCIHHIO O BOIMOKHOCTH
HCIONAB30BAHAA TyMyca B IENOM KAK WCTOYHHKA OHEprEE H MaTepuama NIA
CHHT@3a MHOTMMU 3eJeHHMH (cCXTOPOPMIBHBLIMM pacT MHL C U[BIO
muxopHasl (Frank, 1888; Melin, 1925, m ap.).

Tem He Mmenee, 3ToT cuoco§ IMTaHMA JIA 3eTeHEIX pacTeRHH Bce e HO
€BOEMY 3HAUCHMIO ABIACTCS IOAIAHEHHEIM, H, CU6ZOBATENLHO, YdacTHe Iy-
Myca B 3ToM IHTaHHH He HrpaeT 3aMeTHON poad B IOAOPOAAE I0YB, 32
UCKMIOYeHAEM, KOHETHO, CIEeNHaTLHEIX CIydaeB KYJBTYpPH GecXA0poduabmbIX
OpragE3MOB, TanpuMep waMnarboHos (Waksman, Purvis, 1932).

Bansrde rymyca na msmueckme cmoiicrsa mous

Tymyc ofnafmaer psfoM XapaKTepHEIX (PM3MTECKEX CBOHCTB, PE3KO OTIH-
9aOIIEXCA OT COOTBETCTBEHHBIX CBOMCTB MMHepambHOU wactm mous. Iloatomy
TPECYTCTBH¢ TyMyca flake B OTHOCHTENBHO HeGOJBUINX KOJAYECTBAX [0 CPAB-
HEeHA0 ¢ MHHCDAABHOK YacTHIO IOUBEI OKA3BIBAET 3HAYHTEALHOC BIHMHME HA
(usmuecKue CBOMCTBA IOYBHI B LieOM, IIPUIeM 3TO BAuAHEe B GONBLIIHHCTBO
CIy4aeB HampaBieHO B GIATONPHATHYIO CTOPONY C TOYKH 3pPeHHEA YCAOBHH
paseurEs pactenmil. Taxny 06pasoM, KpoMe Ba)KHOH pOJW Kax MCTOUHHKA IH-
TATCALHEIX BCHIECTB, TyMyc EMeer 06OIbmI0e 3HadeHHe KOCBEHHOro (aKTopa
naogopomds Gnaromapa ymydmenwo (PEaEIecKux CBOMCTE NOWBH. Bimanme
rymyca Ha (usmgeckme CcBOHCTBA TOYBHI JOCTATOYHO CAOKHO M JNaleKo He
HONHO H3Y9eHO; BO BCAKOM ciIydae, MaMeHeHHe (H3HUeCKHX CBOACTB NMOYBH
TO[ BIHMHMCM TyMyC& HeIb3A PACCMATPHBATH C TOYKH 3PEHMA aAMMTHBHOCTH,
T. e. IIPOCTOr0 CIAOEHMA CBOHCTB TyMyca B MHWHepambHO# wactm mogs. K co-
HaJleHA, 3HAYATENBHAS YaCTh DKCIePUMEHTANBHAIX ACCIBNOBAHER MO BONPO-
Cy 0 BIHAEHE Trymyca Ha (hmamdecKme cBoiicTBa GasHpoBalac, HMeHEO Ha
3TOM TIPONNONOMKEHWH, W OJHEM 13 Haubolee pacCUpOCTPAHEHHLIX MOTONOB
HecxegoBannA y crapuix asropos (Ilo6aepa, Boaraw u ap.) GBI Meron cme-
WeHAA NecKa WIH MIMHL B PasiNYHLX IPONOPHMAX C «ryMyCOM», IPHYEM
B KaUeCTBE NOCHeJHero cayKux Topdanoi mopomox. ITorATHO, 9TO pesyAbra-
TH BTAX HCCIEZOBAHHME MMEIOT IMIIL OTHOCHTENLHYIO HEHHOCTH; TEM HO Me-
Hee, B GONBIIAHCTBEC CIy9aeB OHM HOATBEPHKAAIT PAJX BHIBOXOB, HOXyIeHHRX
arpoHOMNYecKoi MpaKTHKOHA Ha OcHOBe HelOcpeACTBEHHAEIX (Goubmeid wacThbio
10bKO KayeCTBeHHNX) HaGIogenuii,
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Bausnue na cuavt CYenaerUR NOYEEHHLIT “acTUY

Oncpupys ¢ TopdaHeM mopoutkoM, rammoit m wucckoM. IMoGrep nawes,
4TO CAJNA COEINICHHS YaCTHY ryMyca OpPEGIA3ATeNsHO B 12 pas MeHsIIe, YeM
Y TIMHBL, HO BCe ’Ke 3HAYHTENLHO BHUIE, YeM Y YHCTOTO KBAPILEBOTO IecKa,
COBepIIeHHO JMINEHHOT0 CBASHOCTA B CYXOM COCTOAHWH. AHAJOTHYHHYE pe-
synbrar 6ha moxyden Io6nepoM m Ipw MaygeHHEm UPHIMOAHMA K AepeBy H
K JKejlesy; BedWIHHA IPHINIAHWA A ryMyca Giula B 2 pasa MeHbIIe, ueM
Yy DIMHBI, ¥ OpUGAMauTeNbHo B 2 pasa BEINIe, YeM y TecKa OTH AAHHBIE
HaXOATCA B IIONHOM COOTBOTCTBHE C JJaBHO YiKe IOAMEYCHHKIM (haxToM, ¥TO
OpA HATHIAE B IIAIHCTHIX HIOYBAX TYMyCA CBiM3HOCTL MX YMeHbIIaeTcs H
omy Jerde mogRaoTca o6paGoTKe, Torja KaK Ilecuadble WOYBHl 10 BIHAHA-
eM FyMyca TpPHOGDETAlOT HeKOTOPYIO CBABHOCTh. JKCOEPHMEHTANBHO BTOT
BHBOX B OTHOMEHHA TIMHECTEIX Tous mnposepanca Ilyxmepom m IHax6a-
3HAHOM Ha HCKYCCTBEHHHEIX cMeCAX KaomHna M necka ¢ rymycoM (I{pas-
KoB, 1928).

Hoarseppenne cro B modesslx ycuoBEaAx Gsuro momyweno B. A. Kumom
(Kun, 1933) npu nm TPUTSCKAX PeHHEAX CONPOTHBIECHHSA, OKA3hl-
BacMoro noYBoi mpu o6paboTke MIYroM; 0KA3aJNOCh, 9TO e/KerofiHoe BHECeEme
35 7 naBosa Ha 1 20 Ha Taxenylo ramEmcTyo mouBy (Poramcremcko#t cram-
nuu), Kotropoe, Kak G0 BuAHO E3 Taba. 27, IpMBENO K LIEKOTOPOMY HAKOL-
JIeHHI0 TyMyca, 3HAUUTENBHO CKasal0Ch HAa YMeHBIICHHHM COUPOTUBIEHHA.
OGbAcEeHHe 3TOTO ABNEHHS, ¢ TOYKM 3PEHHs KOLIOMNHHIX CBOHCTB TIEHH R
TyMyca, Gbino gaso Ilneannrom, ®@uxxengeeM, Taepom u Bynax (cm. ctp. 202).
B Hacrosmee BpemA, Kak y:Ke GBUIO CKA3uHO DEuIe, NPHBAMAETCS, YTO,
KpoMe o0pa3oBaHEA PHIXNBIX rejieil LPH KOaryiAmuy, IyMyC BCTymaeTr B Ho-
Jiee TeCHYIO CBA3H € ITHHOH, 00pa3ysa TPOTHEIC MUKPOAIPOTaTEL.

Biuanue na ymenvuienue 06eMH020 8eca U Ha UsMellenue
oGvema nouew, npu yeaa. u

T'ymyc B Bage Topda pasmuanbx creueHell PasioKeHAs, PaBHO KaK II Bil-
flelleHEBle M3 TIOYBLI TYMHNOBBIE BEIIECTBA, 00IafaeT Pe3Ko BHIPAYKEHIION c1r0-
COGHOCTBI0O X BHAYMTCJILHOMY yBelHYeHWIO obbeMa NpHE yBiaKHeHWH (Haly-
XaHHe) M, HaoGopOT, K CHIBHOMY CKATHIO NMpH BhickixaHuH. Ilo oTHOmemmio
K o0heMy B CyXOM COCTOAHHM YBCIMYCIIHC €00 NPH yBIaXKHeHWH XOCTHTaeT
50—80%, Torma kak ;ia kaonuHa oHo cocraBimer 36,6%, a mua mecka
PaBHO HyJio. dTa CHOCOOHOCTH, Kak mokasax Boasmv (Wollny, 1897—1898),
yBESUWMBAcTCA IO Mepe BO3PACTAHHA CTeleId pPasmomeHusa (ryMudurammi)
Topda u, clefoBaTENBHO, B 3HAUMTCALION Mepe ofs3aHa TCyMAHOBEIM BelNe-
cTBaM. 10 HOXTBEPMKAACTCS TaIUKC JAHHHEIMA BpemeHcKoil GonoTHO#M cramiumi
110 M3MCHCHMWIO OG'hEMa CBeRero TOpga NpH BBHICYMINBAHAW; B TO BPCMA Kak
Majio PasioMMBLIIICA TymanepLi Topd ymensinuir o6neM ¢ 1000 no 227 cxr’,
CHVIBIIO DPAMIOKHBOULACH UyuHLEeBHH Topd) yMemsmmn ofbeM mo 174 ¢1u®
(Taxxke, 1930). Baaropjaps yxazanHol cmocoGHOCTH HPHCYTCTBHE TyMyca
B MEHEPAXBHLIX TOYBAX BefieT K MX PA3pHIXIEHUIO, HIN K BCOYTHBAHHIO, KAk
seIpaskaercss Poccenan (1931), cnemoBaTennHO, K yMeHBMENHIO HX OGBCMHOCO
Beca.

Paspsixaenne, EAA RCHYIABATULC, DI TIUNHUCTHIX TOTB, CKAOHHKX K CHIb-
HOMY YIIOTHeNHIo, HMeeT GOXBIIOC MOMOMHTEAbHOe BHAYCHHME. B NCKOTOPHhIX
cay4asnx, OFHAKO, 9TO BCIYIMBAHHE MONKET TMOBECTH K YPC3IMCPHOMY pPasphix-
NeAnio, KaK 910 HabNiomaercs Ha CTapblx Oroponax, OOMIRHO YAOOPIBIUHXCA
HaBO30M B TeeHHe Ronroro BpeMeun (Poccens, 1931). Uamenenne ofbeMa mpu
YBIaKHeHAH M BHICBIXAHMHA SIBAACTCS GAAroNPAATHEIM HAKTOPOM a’PALERN NOT-
BLI; ¢ OTHM ’Ke sIBIeHHeM, BePOSATHO, OTYACTH CBASAHH M TPOLCCCHT APOTICH nn
TOYBeHHOH MAcCH Ha CTPYKTYpPHEIe arperarsl.
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Bausnue na 0dnule ceolictéa nouewt

XapaKTepHKIM CBOACTBOM TyMyca sBIAETCH BHICOKAA BIArOEMKOCTB, KOTO-
pasg B HECKOUbKO A3 IPEeBHINAET BIATOEMKOCTh IMHHHL. OJTHM O0GBACHAGTCA
BBICOKAsT RNATOCMKOCTh TOP(OB; B T0 BpeMsA KAK A HACHIIEHHA IIHHH Tpe-
6yerca okomo 55% somsr, 100 wacteit Topda mormomaror or 500 go 1400 u
Gonee Facreii Bomw! (10 Becy).

JIH9VHA BIANOEMKOCTH AJis1 TOPOB 3aBUCUT OT X IPOUCXOMKAEHHHA, CTe-
TIeHA PasioKeHEOCTH (TYMEQHKANAA) M OT COAEP/KAHHMA 30IEL Y charHoBmx
Top0B TO Mepe BO3PACTAHHA CTENeHN Pa3N0EeHHOCTH BIATOEMKOCTH yMeIlh-
maercA, TOIWA KAK y HHBWHHWX TOPPOB (TPOCTHAKOBO-OCOKOBLIX) WpH
yMepeHHOM COfiep/KaHHHE 30IHI OHA, HA00OPOT, YBCIMYHBAETCA, 4TO 0OBAC-
HAETCA DPA3NNIHON BIATOEMKOCTHIO MCXOJHBEIX MATEPHANOB — OYeHb BEICOKOM
¥ CBekero carHoBoro Mxa M 3HaUATEABHO Golee HM3KOM Y OCOK H TPOCTHHKA.
Jro MoeT OHTH HITIOCTPUPOBAHO cuexylomuma pannsmME (Waksman, 1936):

400 wacreii Sphagnum acutifolium

MOTAOMAT . . W e e e e e o 2010—1877 yacieit BONW
100 wacrei u[mrnosoro ‘l\)p:ln norso-

mapor . 500 -1400  » »
100 wacrei ~Carex u I’hragmi\cs mo-

TIOMART . . . . 300—235 » »
100 uacredi HEMEHOTO ropqm norao-

WAKT . .« . .« o « 965—1197 » »

100 wacreif ryuyc.a » mmepanmux
MOMBAX LOOWAIOT . « « . + » o 400—600 » »

IlpacyTcTBHe TyMyca B MEHEpAILIMX I0YBAX CHIbHO HOBHINIAET HX BIA-
TOEMKOCTL B COCTOAMMH IACKHICHAA ROj\0M M YBEIMIHBAET CONEPIKAHHE BIATH
8 OoYBe B TeueHde peretamuoHHoro mepmopa. Mccaeposanus ma Poramcren-
CKOH CTRHIMM TIOKARalH, YT0 MOYBA yUacTKa, HOAYTABINETO €MCTOQHO HABO3-
Hoe ynoOpenme (cofepskasmas Grarogapsa aToMy 0oabie TyMyca), CORCpPHKHT
ofbriHO Bogw Ha 3—4Y% OGonpiue, weu I04YBa CoCeAMCro HeyROOpABIIErocs
yaacTia. HaCKOMBKO MOSKHO CYJUTH 1L0 CONEPRAHHMI0 TyMyca B TOE m Apyroii
rouse (cM. TaGu. 27), ora pasHHMI@ 3aMETHO NPEBHIIAeT BO3MOYKHO® YBCIH-
YeHNe HeyCBOAEMO BIAIM B YHABOKEHHOM NOYBC JIO CPABHEHMIO ¢ HeyHABO-
JKeHHOH.

VBeamucHuc BIaMKHOCTH GIarofjaps MPUCYTCTBHIO IyMyca OCOGEHHO peakn
CRa3HBAaeTCA Ha MECYAHBIX IOYBAX, TT0 GHUIO MOKaszaHo omuitaM# Bonpnu
(Wollny, 1894).

HccncyopanvnamMu psia aBTOPOR BHIACHEHO, YTO, YBEJMIMBAsL BIAroeM-
KOCThb IIOUB, TyMyC B TO K@ BPeMs CMArdaeT pe3KHe pPasiuTis B BOFHBIX
CBOHCTBAX TAHHACTHIX M DeCYaHHX DOYB, yBeINYABAsA BOAONPOHANAEMOCTH
HepBLIX B YMEHBIIAA €€ Y BTOPLIX, OCAAONAA HOTEPH Uepea HCHADPEHHE Y IiHA-
gEcTHIX mods u T. A, (Kpanxes, 1928). 310 BamaAnme TymMyca IACTOABKO 3HA-
YNTENBIO, YTO TPH coficpanmi rymyca 8 15—20% pasnnuaa MeEKAY TIMRH-
CTBIMM M UeIYAHBIMH IOUBAMH [0 (DH3HYECKHM CBOMCTBAM CIJAKABAIOTCH
(Paccens, 1931).

Vkasuunoe Bamsanue MoxeT GLITH 00132110, ¢ OAION CTOPOHBI, BOABIM
cBOIiCTBAM CAMOFO TyMyca, a C JIpyroil CTOPOHH, M3MCHCHHNM arpcraTtHoro
COCTOANHA UOYBL, HMCHINO DPAZBHUTHIO TAK MAIBIBAEMOM CTPYKTYPHOCTH 1IOYH.

Baustue na Tenao8ol pexcum nowe

TpucyTcrBHC FyMyca OKashBacT 3aMETHOC BIAMSAHMe HA TCINIOBHE CBOH-
¢TBa M TeMmepaTypy mouBH. Omo ofyciOBIEBaEeTCA KaK 0COGEHHOCTAMH Tem-
JOBHIX CBOHCTB TyMyca II0 CPaBHEHHI0 ¢ MHHEDAIbHOH YacTHIO IOYB, TAK W

H3MEHeHWEM [PYrEX (PH3EYeCKHAX CBOKCTB, OT KOTOPHIX 3aBHCHT TEIIOBOM
PEKHM TIOUB.
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HemnocpencTsennoe BIAAHME ryMyca Ha TOIJIOBHE CBOACTBA TIOUB CKasH-
BaeTcA NpeXkfie Bcero B YBeJMUEHHN JIydelornolleEHs OGnarofapa TemHoR
OKpacke, koTopan coobmaercs mouse rymycom (Melin, Oden, 1919). Pasnana
B TeMIlepaType Me:KAy TeMHOH M CBCTAOOKDAMISHHOE TOYBOK MOMKeT JOCTH-
ratb 2—3° (Mosier, 1912). 3ro BIMAEHNe HenpoNOPHEOHAILHO COMEPHAAHHIO
rymMyca, Tak Kak AHTEHCHMBHOCTh M OTTGHOK TOMHOH OKDACKH ryMyca 3aBHCAT
oT ero cocrasa W oT HOPM CBA3M ¢ MHHepalbHo#l YacThio mousH. HamGomee
WHTeHCHBHOH TCMHON, IIOYTH WepHOH OKpPAaCKOil OTIMYaeTcA TyMyc depHO3e-
MOB, KOTODHI{ XapaKTepH3YeTCA BHICOKHM OTHOCHTENBHEIM COHepKaHHEM Iy-
MAHOBEIX BeeCTB, CBA3UHHBIX THABHRIM ofpasom ¢ KamsnueM B QopMe
HeHTpalNbHHIX TyMaTOB. YMeHbIIEHHe OTHOCHTENLHOr0 CONEPKAHHA TYMHHO-
BBEIX BEILECTB, OCOGEHHO IPH KHCIOH peaKkmui, U CBA3h ¢ MONYTOPHHIMHA OKMC-
JlaMH 3HATMTENBHO OCHAaGNAIT EHTEHCHBHOCTh TEMHOE OKpackW, KOTOpas
BMecTe ¢ TeM IpmoGperaer GypHil HAM KODHYHEBHNL TOH.

Mlanec, HexoTopoe 3HaWeHHWe MMOCT yAeJbHAA TEIIOEMKOCTh W TeNIONpPo-
BOAHOCTh TyMyca. BecoBasg TeloeMKOCTh IyMyca B 2 paza Goxslle, TeM
y ramnan (0,44—0,47 xauopmit a 1 2), o6beMnas TemroeMxocTh, HaoGopoT,
Menple. Temw10npoBoNHOCTL ryMyca MO CPABREHHIO ¢ INIMHOU W MeCKOM 3Ha-
YUTENLHO MeHbie. B CBA3E ¢ OTHM TOPPAMEIC MOYBH XONOAHee JeTOM H Tel-
Jlee 3MMOJ, 9eM MEHepalbENe MmoYBH. OfHaxko 9F0 ABNeHME B 3HATHTENHLHON
Mepe CBA3AHO U ¢ 6o cOfiep/KanNeM B HePBHIX BOJEL

KocseHHOe BIMAHHe ryMyca Ha TeNJIOBHI® CBOWCTBA MHUHEpPANLHHIX NOYB
CBA3aHO INaBHBIM 00pasoM C yAydmeHMEM CTPYKTYPH H TOPO3HOCTH IOUB,
Onaropaps YeMy yCTPaHAeTCA 3acTaMBaHMe BIAarM W yMeHbIIaeTcd HcIape-
HHEe, a CiefOBATENbHO, HOIMAIOTCH TOILIONPOBOANOCTb, TCILIOEMKOCTh H
PAcXOf TelIa, BHAKIBAEMBIl HCIIapCHHEM.

MuoroyncieRH e HcCAenoBaHusA BoJbHE, NpowpBeJeHHEIE CO CMECAMH
TOpPHAHOrO MOPONIKa C IECKOM M IIEHOH, NPHBEXH K BHBOAY, 9TO Ha raybune
15 cx rymMyc DOBbIMAaeT TeMIEPAaTypPy IOYBHI B XONOJHOE BPEMA TOAA H YMEHB-
Imaer paaMephl KoieGaHMil TeMIepaTyphl, BHAEIBAEMBIX KOJCOaHHAMH IIOCHOA-
Hell B HaOYBEHHOM cioe Bo3Ayxa (Kpaskos, 1928).

Ha noBmmIeHHe TeMIlepaTypsl II0YB MOMKOT OKa3hBaTh BIMAHHE TaKKe
BHjeNeEMe TelNla TpPH Pa3d0KEHEH OPTaHMIeCKHX BelIecTB, 9TO HAXONUT
npaKkTEYecKoe NpAMEeHCHKMC B MapHUKOBOM Xo3siicTee. B mousax, mpm HeaHa-
YHTeNLHOM COMePKaHMK OPraHHYECKOro Bel(ecTBa B MEICHHOCTH TPOIecCoB
er0 pasnoeHMsT OTO BIHSHEE, KOHEYHO, He MOKeT OLITh CKONBKO-HHOYIH
3aMEeTHEIM.

Bausnue Ha azpezarHOe COCTOSHUE NOY6b, (UAU HA CTPYKTYDHOCTD)

CTpyKTypHOCTBIO (MAM CTPYKTYpoll) HMOYBH IPHHATO HA3HBATH CIIOCOG-
HOCTH NOYBCHHOK MAacChl P MAaTECA Ha M WIH Tperathi pasiMyHOR
BeNHIMBH ¥ (POPMBEI, KOTOPEIC NPEeACTABIMIOT cofolf KOMIUIEKCHI MexaHHYe-
CKHMX JNeMOHTOB, CKIeeHHHIX Mek)y co0oi0 ¢ GoxsIncii MM MeHbIei# mpow-
nocreio (Tenmpoiimr, 1926).

Pasau4aloT MEKPO- M MRKDOCTPYKTYPy MIH MHKDO- B MAKpOCTPYKTypHbE
arperaTsl, FPaHUIA My KOTOPEIMHM YCAOBHA (psj{ 8BTOPOB IPHHHMAIOT ATy
rpannny B 0,05 mu). C TOYKE 3peHMs BIMAHMA Ha ILIONOPOAMe, Goubluoe 3Ha-
YeHHe HMeeT MAKPOCTPYKTYPA, BLIparkeHHas B opMe MEIKHX KOMOWYKOB (Xpy-
muTYaTaf CTPyKrypa), 06Iafaommx FOCTaTOTHOM POTHOCTHIO K Paspymaile-
My AcHCTBHIO KokAedl n o6paGoTku. XapaKTepucTHKa HONOKATEALALIX CBOKCTS
NIOYBH C TAKOM CTPYKTYpoi# AocraTtouHo masecrHa (Buabsame, Tegpoiin).

MeaxoxkoMKOBaTag MaKpPOCTPYKTypa CO3/@eT AdA PACTeHW H MHEKPOOMO-
NOrMYecKHX NPOUeccoB GraronpHsATHBI BOMHBIA H BOBNYIIHBI pesxuM, pai-
pelas ecTeCTBEHHbIH aHTATOHM3M, KOTOPHIH CYI[eCTBYeT B OTHOWCHUH TpeGo-
BaHWiT pacTenuit ¥ MHKPOOPTaHAM3MOB K BoOfie M Bo31yxy 8 mouse (l'expoiim,
1926). O xocBeREOM BIHAHHE CTPYKTYPH A2 TEIUIOBOH PexmM yke OLIIO
YHOMAHYTO BEINIe.
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Mexanusm mpomeccos CTPYKTypooGpasoBaHUA H OB TyMyca B 3THX IpPo-
;eccax c¢uie HeMOCTaTouHo moxHo BuiAcHeHsl. Ilo Tempoiimy (1926), nsa
rraBHHX aKTOpa MMelT pemraouiee 3HAYeHHE B CTPYKTypooGpasopasmm —
RaBicHMe M Koaryasmma (cBepThiamme). OTHOCHTENBHO PONH HepBoro ax-
Topa sompoc, mo I'eapoilmy, ocraercsa eIie COBepIIGHHO OTKPHITHM, XOTA, IO
€ro MHeHMIO, faBjeHHe HpMEEMaeT Gokpuioe yIaCTHe B CO3JAHUM CTPYKTYPHI
B mo4Be TON BIHAHKHEM KyJBTYPH HEKOTODPHIX DacTeHHil (TOf BIESHHEM HX
KopHenoi cmcreMbl). UTo ke KacaeTcA aHAYeHHA KOATYIAGAN, TO POIb 1O-
cremncit Goxee monATHA, MPHYEM riaBHOe 3HAYEHMe B COSJAHNM HpOTHHIX
8rperaTos TPUNACHIBACTCA CBEPTHBAHAI TOJ BAMAHHEEM HOHOB Kaavmmsa. Ilo
Teppoiiny, NepsbiM peayIbTATOM KOATYJANMH TOYBEMHLIX KOIIOHAOB NOX
BIMAHACM KAaNbUUA sABIfeTcA ofpasoBaHMC TIPOYHEIX MHKpOATPeraTos; Gaaro-
JIaps BRICOKOH KJelomeil cIioCOOHOCTE BHICOKOTMCIIEPCHO OPraBRYecKoi JacTi
KOAJOHNAJBHOr0 KOMIJIEKCA OTH TNePBHYHEIe MUKDPOCTPYKTYDHHE AarperaTo
COXPAHAIT CTIOCOGHOCTH K AalbHelillleMy CKIeHBAHAIO APYT c APYTOM, o0pasys
MAKPOCTPYKTYpHBIE arperaThl, IpnYeM IeMEHTHPYIOTCA K TbLIEBATHIC MeXa-
HEYeCKHe dJeMeHTHL.

Passusas 3TH monoxemus Teppoiima, Tiomma (1933) yrassiBaer, sTO
faBienue, Mrpaiomee GoAbulyi0 polb B 0GpasoBaHMH CTPYKTYpH (ocobenuo
npu o6pasopamAK MAaKpPoATperaToB), MOMKeT BLI3LIBaThCA HabyxaHZeM KoJ-
JIOH0B, IpAYeM 0coGeHHo GONBIIOe 3HAUEHHE NOKHEL MMeTh OPTaHMIecKEe
KONIOEAH. B oTHOMIeHMM polm koaryiAmmm oR ofpaimaeT BHEMaHHe Ha JApY-
THe BHAHI NOcIefiHel (KpoMe KOATyAAUMH IOl BIMAHUEM JJICKTPOIUTOB),
HBMeHHO, 118 B3aHMHYK KOAryIAUHI0 KOMIOMAOB M Ha KOATYISIMIO HPH BEICY-
muBaHnm, Koropad, 10 PaGumcpcory m @ykcy (1933), momer mzrm Gea
pasgeseHMsA TUCTCPCHOHHEON CPeNH OT AMCHepCHOl (asu, T. ¢. Mo THLY ’Kela-
TABMPOBAHUA KOIIOHAOB,

VKagpiBag Ha HEH3YYCHHOCTL BONUPOCA O DPOMH STHX BHNOB KOAryIARMM
B cTpyKTypooOpasoBanuy. Tionun mpHsHaer 3HayeHHe BHICOKOAUCMEPCHEIX Op-
raE@Yeckux Kalauaoujo8 B 06pa30BAHMM NPOTHEIX (BOJOYNOPHBIX) Arperaros.

Ha xpynHoe 3HageHHe IyMyca B 0GpO30BAHWE CTPYKTYpHl MK HMEeM yKa-
3aHHA PsAfA ABTOPOB, U3 KOTOPuX BuapAMcy TmpmHajiemnT HaubOIee BaKOH-
geHnas B o6Mux Yeprax KOHUENLHEA 10 droMy Bonpocy. Ilo MEeHmI0 Buasam-
ca, CyIecTBeHHKM (AKTOpOM CKIEMBAHHA MEXaHHUECKHX DJIEMEHTOB IIOUBHI
B CTPYKTypHBe OTHeNLHOCTH ABIAETCA CBEMKEOCANeHHEIN IeperHoil B IpH-
CYTCTBMM HOHA KAJBOHUA, NPHJAIOIICIO 3TOMY IeMeHTY-Tepersol CBoHCTBa
JPOYHOCTA ¥ YCTOHIMBOCTH K pa3MEIBAIOINGMY HeitcTsnio BOAB. Mcrowmmk
TaKOro UEPErHOsA —- KOPHeBasg CHCTEMa MHU10JMeTHHAX TPaB, KOTOpasA BMecTe
€ TeM ABIAETCA M DAXKHBIM (JaKTOpoM camoro HpoGueHMs (pacKaJRIBAHWA)
HOYBCHHOM Macchl Ha CTPYKTYPHBe KOMOYKH; UPH OTOM OPEHEMAETCHA BO BHH-
MaHMe TaK/Ke M PONb JABIEHHsd, OKajhiBaeMOro KOPHAMHA Ha ofpasyomuecs
KOMOYKH,

TleperHoit Moxer CIyMUTHL WEMERTOM TONBKO OfMH Das; NOCHe BHICYNIHBA-
AHS M MeXaHWYeCKOTO PACTLIeHUA NOYBH OH yske He flaeT IPOIHOr0 CRICH-
BaHM3 CTPYKTYPHBIM KOMKAM, KOTOPLIE MOKHO co3xath o0paborkoit. IToatomy
¢TapolaxoTHKIC YePHO3EMbI, HOCMOTPsI Ha Gombilioe cofeprkaHKe TyMyca, HMEIOT
YACTO 0WeNL HUSKYIO )PoYHOCTH CTPYKTypw (CasBuuos, 1931, 1935). B o
e BPeMa W3BEeCTHEI CIyYaH HOYB ¢ HeGONLIIEM CONepKAHEEM ryMyca, KOTo-
phle 00HapyKEBAT BHICOKYI0 NPOYHOCTH CTPYKTYpHI, HalpEMep HodMeHHbIE
noussl. B uoanay aroro Barifma o CyImecTBeHHOR POXHE CBexKeoGpasoOBaHIOrO
TIepPerHoss M MHOTOJMETHEX TPAB rOBOPAT TAaKMXKe cTapeie BaGaOAeHAR o BOC-
CTAHOBJEGHNA TPOIHOR CTPYKTYpHL 4cpHO3EMOB HA 3ajeKaX H HoBhle JAHHHIC
0 JHAUATENBIIOM YBeAMYCHUHE IPOYHQOCTH CTPYKTYPH TOX BANANMEM MHOTO-
zerHAx Tpas (CasBmHOB, 19364, 6).

ConocTaBIfAA M3NOMERHEIe B3IMANH, MOMKHO, MO-BHAKMOMY, IpHATE K 3a
KI09eHAI0, 9T0 KOAryIANUN MOYBEHHHX KOMJIOEAOB HOJ BIMAHEEM BIEKTDO-
auTon (uAH NMYTCM B3aEMIOr0 CBEPTLIBAHWA) YHOBIETBOPHTCHBLHO 06bacusier
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o6pa3oBaEMe MHKPOATPeraToB, XOTA M 3eCh, KAK y’Ke GLII0 OTMeYeHO PaHBINe,
TPOLECCHl KOATYIANAK OCIOKRATCA ABAEHNSIME BOSHAKHOBEHUs Golee mpov-
Hux opM cBAsM ryMyca ¢ ramHoM. UTo Ke KacacTcs MaKpOCTPYKTYDH, TO
ofpasoBanMe ee HyTeM AadbHeimeil arperamul MHKPOCTPYKTYPHRIX arperaton
K OBIIeBATHX MEXaHMYeCKHX 3JCMEHTOB XOTA W MOYKET MMeTh MCCTO IPH M3-
Bectublx ycaosuax (Tonmu, 1933), oamako Ans oGpa3oBaEms NPOYHEIX MaK-
poarperaTos cKopce EY/KHO JONYCTHTH yYaCTHe HOBHIX N@MEHTHPYIOLIHX Be-
IlecTB, KAKOBBIMA BepOATHee BCEro MOryT GHTL chekeobpasylomuecs TPORYyK-
THl FyME(UKANMEA KOPICBHX OCTATKOB, IIPUTEM BECEMA BCPOATHO, YTO KOAryisd-
IOHA B 9TOM Caydae IPOMCXOAMT 1O THNY XeXaTHHUPOBAHMA.

Ilo Bompocy 0 mpHpoje STEX BemCCTB MOKA BBICKA3ANLI PA3NHYNLIE IPeA-
aonosxenus.. IIpEEAMAag BO BHEMau@e OCOREHHOCTH KOIIOMAIO-XHMUTECKNX
CcBOHCTB pasnuyHEIX Qpaxmmit ryMyca, ecTeCTBeHHee BCEr0 MPCRUONATATh, YTO
rIaBHasg pojiib B IpoLecce LEMeHTALMY MAKPOCTPYKTYPHHIX arperaroB IpH-
HajIeKUT CBE)Keo0pasyomuMes FyMuHOBEIM BeIieCTBaM, KOTOpHIe, KpoMe TOTo,
061aAaI0T ¥ 3HATATENbHOM YCTOHYMBOCTLIO X PABIOIKEHHIO, 9TO ABIAAETCH He-
06x04MMEIM ycaosHeM Goxec BRI Meuee NIATENbHOW YCTOHWHBOCTE oGpasyio-
meiica crpyxTypsl. [Ipyroe MEeHHEe 10 3ToMy mosofy 6euro BeicKasamo I'cabiep
(1936), xoTopas Ha OCHOBaEEH CBOMX Habuofeuuil Hall cTPYKTypooGpasosa-
HHAeM B CCPO3eMax Hoj BARAHHCM MHOTOJCTHHX TPaB, 3eleHOTO yAolpeEds m
HAB03a DPHMILIA K 3aKIIOYeHHIO, 9T0 B 06pPa30BAHAM ATPEraToB rMAPONABYEMLIC
BemecTBa (rCMENELTIICIE X MENo/e3a) MMCIOT IpeBalupyiomiee 3HAYCHAES
Hap Qpaxmuedr amramma (mo BakcMaHy), KOTopas BKIOUaeT 3NaYATENbLEYIO
9acTh TIYMHUHOBHX BeINECTB. B TOjTBep:KAeNHe JTOr0 3aKIOTEHNS aBTOP
cChIIaeTcA TaKiKe Ha ONKNT ¢ BHeCeHHEM IeNNoNoaH ((PEupTpoBasiblioi GyMa-
I'H) ¥ INTEMIQ, BEeMCHHOTO H3 I(aBo3a: ofpa3oBaEde arperaToB HaGAoOAANOCEH
B [IEPBOM CJyYae H OTCYTCTBOBAIO BO BTOPOM.

O MOTOMATEALHOM BINAHAR BHECEHWs TEIMOAC3H Ha 06pa3oBaHAe CTPYK-
TypH coobmunn tarme V. M. Kanmsey 1 H. I1. Kopreesa (1936).

Ilo noBoay ommita I'esnmep ¢ BHeceHMeM Heimoless! B TNTHHHA M3 HaBO3a
CllejtyeT, OfHAKO, OTMETHTb, YTO PE3yALTATH ero He MOLYT CIAYKUTb OCHOBA-
HHeM JJiA BO3pajKeHHA NpPOTHB HPEANON0MKeHAA O PONH cnemeoﬁpasonaum
TyMUHOBLIX KHCIOT, TAK Kax NPenapar MMTHMEA K8 HABO3A, TOMyTeHNsHE My TeM

pabotim 80% cepHoOk kmcmoToil, Tpefcrasiser coGoil MEEpTHEI KOHACHCH-
ponaunuu TPOAYKT, BeCEMa JaXeKAd 10 CBOEM CBOMCTBaM OT TOIO, ITO MOMKHO
raTh 107 GpasyoIUMACA B N109Beé YMAHOBHIMH KHCIOTAMH.
'l'ro K@ KacaeTcA HabMOxeRnl o0 TOM0KATeILHOR PO MeIoxe3sl KaK HCXOK-
HOrO MaTepHala W 0 3HAYCHWH FEAPOAM3YeMHIX BellleCTB rymyca (T. e. CJaB-
HEM 06pasoM rpynOsl «ICMANEILTIONE3») Kak faxropa crpyKTypoobpasosaHmns,
TO ONH, MO-BHAMMOMY, IOATBEDIKAAIOT BHIBOAHI, CRelaliHble BumorpagckaM B
OTHOLIERIN NPHPO/ILt 1{POMEAKYTOTHHX NPOAYKTOB aDPOGHOTO PasmorKeHnA ea-
monests (cM. 1. IT), KoTopsie 10 cBOMM cnou('rnau COOTBOTCTBYIOT FYMINMOBEIM
pelecTBaM OUBH (3a HCK. I packu). He mcrmoucna Boa-
MOJKHOCTD, 9TO 3[1eCh MH MMECM [eJI0 ¢ CBOEro Poia MpeAlceTReHHRARAMH Ty M-
HOBHIX BemecTs (B COGCTBEHHOM CMRLICAE 9TOTO CHOBA), MPEACTABAAIIAME
co6oft HavaJbUEle CTAAMH KOHJEHCANMM YTAEBOAOB ¢ IPOAYKTAMH ayTOIH3a
6enkoB unxpoﬁnoii wnasmpt. Cypn6a 9THX HpOAyXTOR B NOYBE MOMKET GBITH
Pa3NHYHON B 3aBECHMOCTH OT THIIA FyMyC006pa3oBaHus; IPH ymepexmoii BTK-
HOCTH H HaJNHYHR KaJbOH#, OHA, HAUPAMED B uCk X, MOCT
manTcea B 6once Konneﬂcnpon'mnﬂe TYMHHOBEIE !(HO.IIO’I‘H, TOT/lA l(au n non-
30JIMCTHIX TI0YBAX HPH KHCIOM PeaKOuM, BEPOATHO, POACXOJ(AT AX IEAPOIAS K
pacoap. ONKTH T0 HCKYCCTBEHHOMY CTPYKTYP0ooGDaaoBaHMIO IIOKA3ANH, TTO
co3fanfe MPOYHHX AarPEraToB MoKeT OHITL MOCTHTHYTO C HMOMOWBIO Pa3mmy-
HBEIX OPraEHYCCKNX KOJJIOMAOB — ryMara aMMoBHA @ Kaxua (Cassmros, 1936),
BRCKO3H, CHHTETAYECKOTO KOJIOMAA, NPHUrOTOBJEHHOTO CMemEHHeM Cymbpur-
HOro ICJIO0Ka, ONYdaeMoro HPH Baplke LEIMONE3sl ¢ TAyTHHOM, # T. I (Bep-
e 1 Koneranranosa, 1935; Bepmunrn, 1936).
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HauGonee Ba)<HLIM arpOTeXHHYECKMM IIPEEMOM CO3[AIMA JIPOWHOH CTPYK-
TYPHI ABAAETCH, KAK YK CKA3AI0, KyJLTYpa MHOroJeTuux rpas. Cyas mo ToMy,
q9T0 3aMeTHHH dderT or aToro MpmeMa JOCTHraeTcsi B KOPOTKUME Cpok (2—
3 ropa), MOMHO AyMaTh, 4To A 0GPa’0BaHHMA CTPYKTYPHEIX arperaTos gpe-
Gyercss HesHAURTeNbHOE KOTMIECTBO OPTaHEIeCKAX BeIeCTs; HeOOGXOAMMEIM
YCIOBHEM, ONHAKO, ABIAETCA PABHOMEPHOCTh MX pacHpe/iejeHAs, KOTopas IpH
KyAbType TpaB obasama OGHIBHO pasBeTBIeHHOM KopreBoii cucreMe. Hapoa
OKashIBaeTcsa Menee 3eKTHBHAEM, BCPOSTHO, BCIENCTBAE HERO3MOKHOCTHE PaB-
HOMEPHOTO CMeLIeHHs Cro ¢ NOYBOM, a TaKiKe M BCIe[CTBHe GEICTPOTHI pasio-
JKeHM#A MO BNHAHNEM 06paGoTKu.

TyMye rak Merounnk cnenEQuUECKuX BelecTB, OKA3HBAIMEX BPefHOE
nan  GnarompmATHOEe BIMAHWE HA PocT pacremmif

Bonpoc o Hanw9AH B MOYBe OPraHMYECKHMX BELIECTB, OKA3HbIBAIOLIMX BPEJi-
Hoe (TOKCHYeCKOe) BUUSHAE HA PA3BHTHe PACTCIMI, IMCCT y¥e JOBOIBHO IPO-
RoixuTeapHyI0 mcTopuio (cM. Kpaskos, 1928).

IlepBonavasbHan TowKa spenua mo aromy Bompocy (CEmom, [e-Kampoms
B [Ip.) CBOAWMIACH K LIPeANOTOMKEHNIO, 9T0 MPECYTCTBAS B NOYBe SOBUTHIX Be-
ImeCTB ABIACTCA PC3YNbTATOM HKUSHCHEATCHLHOCTH CAMHX DACTeHHil, HMEHHO,
9TO DTH BeHECTBa UPE/CTABAAIOT CBOETO POJa OTGPOCH, BHIgexAeMble KOpHe-
BOil CHCTEeMOI Tpy KMBHM pacTenuil, @ 4ro, GyAydn BpegHLIMH NJsI PacTCHwi,
NX BHIEIMBIIAX, OHK MOryT GbiTh GeaBpe;LIMM HJIA JAPYFrHX pacTeHHmi. Iro
npenmoNoKeHne IPe/KHAX aBTOPOB, o0BiacCHABIIEe 1e0GX0UMOCTE CeBOOGOPO-
Ta, COyCTA MOBONLHO RONTHI CPOK CIOBA JIPMBJICKNO BHMMAaHME B Havale
TeKyntero croacrus Giaronapa paboTaM aMepHKAHCKHX HCCiefoBaTexed (cM.
Kpaskos, 1928), saraafsl KOTopHX y HAC HAIIIK TOPAYEro saIMMTIMKA B JINKE
Hmepexosa (Mnrepexos, 1910, 1914).

Omuaxo OULITH, mpouaBefenusie B aafoparopur IlpsHMIMAKMKOBA, He MOX-
TBepAuNE YToro mpemnonomenus. Ilo uccnenosarnam @. T. lepurypuna (ITe-
purypun, 1913), naGuiopaemoe B psje cilydaes DOABIEHHe BpefHHX NIA Pa-
CTeHMil BemecTB AOMKHO GHTH 06A3aHO He BHIAENEHMIO MX KUBLIMM KOPHIMM,
a PasIMYHBIM PeaKIuAM, BOZHNKAOIIAM 110cIc BO3/eHcTBHA KopHel Ha IIOYBY.

CoBpemeHHasn TOYKA 3PEHHsA IO ITOMY BOIPOCY MPEAIONAraeT BO3BMOMKHOCTH
HaJW9AsA B NOYBe HEKOTOPHIX ANOBATHIX BELeCTB, BOMMKAIOMUX IIPH MPOLCC-
cax pasiO<eHMA OPraHMICCKEX OCTaTKoB M ryMyca. ONHako ompefeleEHBIX
DAaHHEIX 0 HPHpOJe 3THX BEIIeCTB M 0 PA3MEPAX X BIMAHUM JTOKA OYeHb Mao:
(Waksman, 1936).

IIpeiinep ¢ coTpyARHKaMH, H30TEPOBABIOHE M3 MOYBHI PSJ OPrAHAYECKHX
CcOeANHeHnil, MOKa3ald, YT0 HEKOTOpLle W3 IHX, RanmpEMep, RaHWIHH, GeH30MH-
Hafg KHCAOT2, PasiuYHEe ANLNErHAN M JACHAPOOKCHCTEAPHHOBAA KHCIOTA,
OKA3MBAJM B BONILIX KyJALTYPaX BpeiHOe BANAHME HA PACTEHHs JasKe B He3Ha-
YUTENBHLIX KONMeNTpanuAX; B MOYRC 3TO BIMAHAE CKA3EIBAGTCS TONLKO IPE
GONBIUMX KOWNCUTPALMX, KOTOPble MOTYT CO3JaBaThCA JHIb B PefRAX CIY-
wasx BBHEAY TOTO, 9T0 ITH BeIeCTBA IOABEPraloTCS PAsMOMeHHI0 HIH 06pa-
3y10T Goslee CIOKHEIE KOMIIEKCH C APYTAMH BeIeCTBaMu ryMyca.

{Inoxoit poct n 3aGoneBaHua pacTeHmii (HampEMep, 0BCA) HA OCYIIEHHBIX
TopAEAKax ofBACHAMICH TPACYTCTBHEM 0coboro BeIecTBa — rimefHEa, 00—
pasyomeroca Opy pasiosKeHud Topda. IxeauE pacTBOPAM B cuHpTE M OCam-
JaeTcs Me/lplo; B CBA3H ¢ 3THM HAXONMTCA OOBACIEHME IONOMKUTCIHHOTO ACH-
crua BHeceHHs menm (B Bume CuSO,) na topsamix mousax (Waksman,.
1936). MIpyroc o6bacnenne suxsuAyTo HBemmuckmm (Kwiecinski, 1930), so-
TopHIk camTaeT, 4T0 BpefHOE HelicTBHe Topda Ha PasBUTHC OBCA 0GA3aN0 NMUKO-
ANHY E KCAHTHEY, a BHECeHHe MeJUroro Kynopoca H3MeHsAeT KOJJIOUIHbE CBOTi-
¢TBA ryMyca ¥ YBCIMYWBaeT BHeIeHNe aMMHUAKa.

CymecTByloT TakiKe NpeANONOMKeHHA, UTO TOKCHIECKOe BIHAHHME IyMyca
B KACARIX IOYBAX MOKeT OHTh 06A3aHO BBHICOKOM KOHIEHTPANUH 3aKACHOTO
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Jenesa M MapraENa W BIMAHWIO CBoGopHOM ryMmHoBo# Kmciaortel (cM. Waks-
man, 1936). HenpraTHeii BRyc cena ¢ Gomorubix nous no Illnperremo (Spren-
gel, 1831) obbscHAucA ycBocHueM 6OJMBLIIMX KOMMIECTB 3aKHCHOL0 Hemesa,
A B THocienHee BPeMs — YCBOGHHeM DACTeHHAMN OPraHEYECKHX BeIIeCTB W3
nouskt (Virtanen, Hausen, 1934). Hapamy ¢ BemectsaMm, BpegHBIME Ruast
PACTeHMH, MMEIOTCA IpefONOMKEHHA O CYIIeCTBOBAHMY GaKTePHOTOKCHHOB,
OKaBHBAIOINMX BpeHOe BIHiHME Ha DasBHTHe pasiMuHRx Gaxrepmit (Gray,
Mc Master, 1932, 1933; Hutchinson, Miller, 1909), a Taxncc 6akreprodaros,
pasMHOKeHHeM KOTOPHX O0BACHACTCA NMOYBOYTOMIENHC IPHA KyJbType JIOmCp-
ubt (Demolon, Dunez, 1935). Bompoc aroT, ofnako, moKa Maxo H3ydcH.

O HaAMYRM B TyMyce OpraHMYeCKHMX COefHHEHWi, okasmsalomax 6raro-
npEATHOe BAMAHHE Ha POCT PACTEHMii, MBI MMeeM yKadaHMs eme y Myanacpa
B ero «Die Chemie der Ackerkrume» (1861). Ilpusens pax MAHHKX O IpUCYT-
CTBHM B II0YBAX IICCKOMbKHX HHBKOMOJICKYJIAPHBIX OPraHMIeCKAX KHCAOT (My-
paBBAHOM, YKCyCHON, TIpomMoHoBol, KanpoHosoit u Ap.), Myannep ormermx,
4T0 Ha IOYBAX, B KOTOPLIX OTCYTCTBYIOT OPraHHIecKHe KHCJIOTH, PaCTeHHs
Pa3BHBRIOTCA IIOXO0 M He AAWT cHenrnx maoxos. [lomemusnpys ¢ sanmrnakaMu
AHGHXOBCKOM TeopHE MHHepaILHOro NATaHMA, Myabaep mogdepiuBal BasK-
HOCTh BHECEHHS OPraHEYecKAX yNOGpeHmi, yKashiBafg HA HEBO3MOMKHOCTH IO-
TyYeHHA CHJBHHIX, XOPOLIO Pa3BHTHX pacTeHMil Gea opraHMYeCKHX BelIecTs B
no9YBe; AaA MOATBEPIKACHHA DTOTO MHEHHMA OH CCHUTAJCA, MEMKAY NpPOoYUM, Ha
OIILIT I{BETOBOJOB.

B mocaenmee BpeMs BONPOC 06 OPrauWYCCKUX COGNMHCHHESMX, OKA3HBAIOIINX
CTHMyAMpyiomee ACMCTBEEG Ha PACTCHAA M TOBLINAKOIIEX KAYeCTBO yPOKas,
OpHBJIEK OvYens GoapuIoe BEHEMAHME B CBA3W C PasBATUEM YIeHHA O BUTAMHHAX
# ropMoHax. O6cToATe IBHBIE 0630p OTHOCAYUMXCA K BTOMY Bompocy paGor cue-
nan Bakematom 8 ero kuure o rymyce (Waksman, 1936).

Havano HoBOMY HaupaBieHRIO B JaHHOM BOMpoce 6nizio moinoskeno Borrom-
am (Bottomley, 1914, 1917, 1919, 1920), xorophiit Hamen, 910 «GaKTepH30-
BaEHEIHY Topd (T. €. Topd, momBeprEYTLIt 06paGorke adpoGHEIME GaKTepwma-
Mm) ofzajaer CHOCOGHOCTBIO MOCTe CTePATUAALAM CTHMYIHPOBATL POCT pa-
cTeHRi, OPHYeM 5Ta CIIOCOGHOCTH He MOMKeT GLITH CBefleRa K BIMAHMIO NHTA-
TenpRBX BemecTs. Ha ocBOBammMnA oTux HaGmopenuit BoTToMia BLIABUREYT npen-
moXOXKeHHe 0 HaxMaud B GakTepH3oBaHHOM TOpde crenmmupEUeCKMX CTEMYIH-
PYOIIEX BeI(eCTB, Ha3BaHHLIX MM «ayKCHMOHAMM», ACHCTBYE KOTODHX Ha pa-
CTeHHA HWOA0GHO MAeficTBHI0O BUTAMMHOB HA JKMBOTHBIE OPIaHH3MEL

Beuren, saTem MokkepEmx (cM. Pycrascon, 1886) mamier, 9To «ayKCHMOHEI»
GrarompEATCTBYIOT IponeccaM QEKcanud azota B HETpEdEKamma, 1o ero Mae-
HHI0, 5TH BemlecTBa 006pasyloTcsi GaxTepHamm H rpnbaME, Tak KaKk CTHMYJH-
pylolliee AeficTBHe BOJIHEIX BHITAKEK U3 HABO3a BO3PACTAET CO CTCMEHBI0 pas-
noxenuss mocaennero. Ha HAH uit prya APYrEX aBTOPOB
(Hillitzer, 1932; Iyer, Siddappa, Subrahmanyan, 1934, 1935) cramympyromue
‘BeIecTBA B KOMIIOCTAX XapaKTEPH3YITCA Kak BOXHOPACTBOPMMEIE, yCToHTH-
BHE B DOJHBIX PacTROpax M aKTMBHEE [Naxce B HeGOMBIMX KOHI@HTPAIMAX.

Hapsny ¢ mociexosatexamu ranoresa BoTTOMIE BCTperHua W MHOTO mpo-
rupaukos (Wolfe, 1926, m np.). Jlucke (Lieske, 1931, 1935) Ha ocHoBamum
CBOHX OUHTOB 0 BIMAHMM Gyporo yris ¥ ryMHHOBHIX KHMCIOT Ha pasBMTHe pa-
CTeHWit BHABAHYJ BaraAX, 9To BoabyaureleM pocTa ABIAIOTCA He THIOTETHIE-
CKHe ayKCEMOHH, a TyMAHOBLIE KACIOTH, KOTOphIe BAUAIOT Ha YBEJHYEHNe Npo-
HANAeMOCTA pPacTuTeNBHEX MeMGpau. JImcke Bospaxaer Taxxe OubceHy, Ko-
TOPH# OGBACHAN MONOKMUTONbHOE BINAHWE FyMHMHOBOM KWCIOTH HANMIAEM B
He# KOMIIKCHO CBA3AHHOTo eldesa. Barayan JImcke HaxOmAT IOATBEpIkKe-
HEe B HenaBuei paGore IIpo3opoBCKo# M0 WAYYEHHIO BIAMAHUA TYMIHOBOK KHC-
JIOTH W ee TMPOM3BOAHKIX 1ia pocT H passmTue pacteHmit (Ilposoposckas, 1936).

Opuaxo B fAaipHelimeM NOCHeXOBAX psaAx pabor, MOATBEPHNABIIMX Ipa-
BHJILHOCTH HJeH BOTTOM/IH M HAXONMBIIEXCA B COTIACHH C AABHO H3BCCTHBIM
«paKTOM, 4TO HaBO3 OKa3kIBaeT Gomee GnarompusaTHOe AeifcTBHe, YCM CEKOBANO
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6b1 0xupaTh, HMCXOMs U3 copep:kandn B Hem N, P u K (Lipman, Blair, 1921).
Tak, Hat u corpymumku (Nath, Suryanarayana, Mc Carrison, 1927) mamtu,
4TO 3epHa YpOKaA ¢ YHABOKEHHON IOYBHI GhIM BLINIE II0 KAYeCTBY, YeM C He-
yRoGpersoit WIH ¢ NOYBH, MONYuYMBIUCH MHHepajbHbIC YHROGpeHus, M OTIHYA-
Juch Gosice BEICOKOl IMHMTAaTCALHOCTBIO, IpuMYeM GIaronpusATHOe AeiicTBHEe HaBO-
3a M KOMIIOCTOB YBeQW4MBAJIOCh CO CTeNeHBI0 HX padiokeHHA. B coriacam c
ITHMA HaGIIOfeNuAMA HAXOAATCA M Pe3YIbTATH HCCICAVBAHME APYrMX aBTO-
pos (Mc Carrison, 1926; Rowlands, Wilkinson, 1930) o Gonee ®bicoxoM co-
Aep:KaHEW BATAMAHOB B 3ePHAX pacTeHWit mph ynoOpeHUn HaBo3oM, 06 ycToii-
YMBOCTH JKUBOTHEIX, IHTABIINXCA YPOKaeM ¢ YHABOMKEHHEIX I0YB, K Gole3HAM
GrarofapsA HaIWYHIO, B DTOM Cly4ae, B ceHe BUTaMuua B.

Ilepeunciennbic HaGuiopeHmy, Kak M psan Apyrux paGor, moaTsep:kmas
upelo BorTommu, paloT TaKiKe OCHOBaHME [UIA NPENNONOMEHHA, 9TO «ayKCH-
MONEIY, MIH «(HTAMHHEY, coorBercTsyior BETaMuuam. Hapagy ¢ duramuma-
MH GbLiM OTKPHITBHI TAKIKC M TOPMOHONONOOHBIC BemecTBa. Tak, AmreiimM u
Xoasser (Aschheim, Hohlweg, 1933) KoHcTaTHpOBadyM IpHCYTCTBHE HOTOBOTO
ropMoHa B Toppe, YIIAX @ HeMTH, KOTOPHIL 0Ka3aacA GAMKUM K IBYIeHHOMY
/KEHCKOMY IOIOBOMY FOPMOHY AMBOTHEIX. IIpHcyrcTBHe B IyMyce ropmMoHOIoO-
ROGHBIX BewmecTs, UAU «QUTOrOPMOHOBY, MOMeT GBITH 06A3AHO MIM YCTOHUM-~
BOCTH 3KUBOTHRIX (i DACTUTSNBHBIX) TOPMOHOB, NOMANAONMX B IOYBY, HIK
JKC ONO MBISICTCA Pe3YLTATOM JesTenbNocTH Gaxtepmit u rpuGos. Beposr-
HOCTh HAJIMYHs TOPMOHONOROGHLIX BELECTB B IpeNapaTax ryMHHOBOH KHCAOTHI
BEITEKaeT u3 pe3ylbTaToB Incciegosanus llposoposckoit (1936), B cBasm ¢ vem
BnaroseljeHcKknM BBICKAa3aHO MPEANOJIONeHMe, YTO TAKHME BeI(eCTBAMA MOTLYT
GbiTh arpocTepos ¥ QUTOCTEPON BBHMAY GIM3OCTH MX K JKCAYHAHIM KHCIOTAM H
SProCTepHHY CHOPBIHRM, M3 KOTOPRIX MOCHEAHMM Npu AeHcTBHM yibTpaduone-
TOBHIX Jy4eil MepexoAuT B BUuTaMuu D.

Ha ocHOBaHIII AMEIOLIUXCA HCCIGOBAHMIT MOMCHO CYUTATD, YTO CYH(ECTBYET
OLPECHCENAS CBH3b MUY (PHTAMMHAMM, BUTAMUHAMW M TOPMOHAMH, LUPKY-
JAMPYIOIIMMH 13 DOYBBI B PACTEHHS, 3aTeM B JKUBOTHbIE OPraHUSMEL B 06paTHO
B mouBy. OflHaRO ompefieleHHBIX MATOPHAIOB IO BOMpoCY o6pa3oBaHAA M Ha-
KOIUICHUA CTHMYJNMDYIOIIMX BeIUECTB M FOPMOHOB B ryMyce IOKa eije Her,
M HPeANONOKEeHHs 0 POJK HTUX BEmeCTs B MATAHWM DACTEHMH MMEHT TOIbLKO
ranorermdeckuit xapaxkrep (Malowan, 1934, 1935), xoTa m BHICKashBaeTca
yGexenne, YTo BEIfeeHNe 3THX BelleCTB M3 NOYBCHIOrO IyMyca eCTh TOIBKO
soupoc spemenn (ITposoposekast, 1936).

3ajiaun u COOCOGH PEryIMPORAHHA KOJIMYECTBA M COCTABA TyMyca B TOYBAX

W3 mpempiayiuero MamoykeHHs MOMHO ObITO BHEEThb, HACKOJIBKO BEIHMKO M
pasnoo0pasHo 3HAYeHM® FyMyca Kak Bakyoro (akropa NIOAOPOJHA IOYB.
O1ci0ja coOBEPINCHUO eCTECTBCHHO BUITCKAeT 3ajiadya PAIMOHANLHOTO MCIOJNb-
30BAHMA TyMyca B IIENUAX JIOCTUMKCHHS BHICOKOH M ycroifumBolt yporkaiimocTn.
OcyniecTiene 970if 3aAaT# MOKCT GHITH JOCTUTHYTO PA3IUYHBIMU CIOCOGAMH,
KOTOPHIC, DOHATHO, J\OJVKHBL TPAMCHSITBLCA B COOTBETCTBUA C 0COGeHHOCTAME
NoYB, €CTeCTBCHHO-HMCTOPHYECKUX YCIHOBHH M X03AHCTBEHHBIX BO3MOKHOCTEH.
Onuako HeKOTOpHe OPUHIUNH ABIANTCA Gotee wix MeHee ofLIMME JNA 3la-
YATEINBHO YAaCTH MOYB, HAXOAAMAXCA B CEIbCKOX03AHCTBEHHOM IOJL30BAHAH,
Hak MO0 GLIZIO BUJIETH M3 1PE/IIIYLICIO M3JI0KeHNs, BAXKHOC JHAUCHHUE Iy-
Myca KaKk HMCTOYIMKA HHETATCARHBIX BCOIecTs 0GA3aHO PAsIOKEHMIO TyMyca,
KOTOpOE JIOCTHIACT 3HAYATENbLHBIX paaMepos Ipu o6paBorke mousnl. Ho paa-
JIOMeENe TyMyca COOPOBOKAAETCA YMEHLIIGHHCM Oro 3ailacos, Graromaps
yemy yxymuatloresa gusudeckuc M PA3UKO-XMMEYECKHe CBOMCTBA OB ¥ 1OCTe-
TMenHo ocxabimeTcs ¥ pPONb TyMyca Kak MCTOYHMKA NWTATCJIBHBIX BOIIOCTB,
B CBASK ¢ 9eM ILIOJOPOfide IIOYB IIOHIMAETCA H TEPSAOT CBOK YCTOMTHBOCTE.
Crepionatenbio, AN COXPAHCHHMsI ILTOROPOAUA HeoOXONEMO KOMHEHCHPOBATH
pas3noxkeHne rymyca ero HoBoodpaszoBarmeM. C 0COGeHHOH OTTeTIHBOCTBIO 3Ta
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‘ Bajiaga BCTACT Ha MOYBAX ¢ MeGoJBIIMM 3amacoM FyMyca, HO oHa HC OTHAJAeT
fase ¥ Ha GoraTHIX ryMycoM YepHo3eMax, HMes B BHAY H3TOMKeNHoe BLINTE O
PONIE CBeKeoGPasOBAHHONO TYMyCa B CO3NAHMM CTPYKTYPH W BOCCTAHOBJACHHE
ee OPOYHOCTH.

3uaveHne rymyca Kak gaxropa @usngecknx i (PU3MKO-XMMUIECKHX €BOHCTB
(o6mennoit cmocobocTH u GydepHocTH) MOMeT NPOABHTRCH B AUCTATOYHOI
Mepe IPH HABECTIIOM, 1C CIHIIKOM HUSKOM COfieD/KaHmH CyMyca M {IpH H3BeCT-
HoM cocTaBe mocaepuero. 1loaToMy B psAfe ciaylaes, KpoMe 3aG6OTH o Bo300-
HOBJIGHHH PA3iaralolierocs TyMyca, MOMeT BCTaTh H 3afiaua yBeIHdeHHs CO-
HICPKANNA TYMyca M M3MeHeHHS ero cocrasa. l'osopa B obmien dopme, HTy sa-
Aauy @MaMeHeHHs cocTaBa HeoGXxomuMo coobpa3oBaTh ¢ IOJNOKeHHeM, UTO 3Ha-
9eHne IyMyca Kak HOJOKuUTeNbHOro gaxropa 11i080poaua Momer HamGoiee
17ONHO HPOABIATHCA HPH HAIMYMU B €r0 COCTaBE KaK JIerKo paaiaranniuxcs
COCAMHCHHMA, Tak H Golee YCTOMTHBEIX KOMILIEKCOB, HpPEeACTAaBJICHNLIX IIAB-
HbIM 06pPa30M TYMHHOBLIMU BeI[eCcTBaMH, OfHAKO HOPH YCIOBHM HelpepEBHOTO,
Xorsl B Gollee Me[IEHHOr0 PA3NOKEHMA M 110BooGPa3oBaHHA IOCTeJHHX.

B mpEMeHeHMM K PasnnyNLIM THOAM TOYB 3TA 3a4a4a MoXeT B Gombeil
HIE MeHbINel Mepe BHAOM3MEHATLeH. Tak, UpA KyJAbType GOMOTHEIX IOYB HA
IOpBHIA TTaH BHABHraercsA 3alora 0 MOBHINIEHIPT DHEPrEM DABIOIKEHHS; AIA
GeaHBIX TYMyCOM TIOA30MHCTHIX IOYB M JIOYB cyXuX obiacreif, naoGopor, JIpu-
ofperaeT HepBOCTeNeHHOe 3HaUeHWe 3ajava yBCJWYEHHS 34UacCOB TyMyca H
H3MeHeNHUA ero COCTaBa, B NENAX NMPHIAHUA eMy Goilee 3HaUHTeALNON YCTOM-
QUBOCTH, TOTJ(@ KaK B OT HH 9ep 0B HaMeYaeTcsd 3a/{aya IORBILMICIHAA
QKTHBHOCTH HMEIOIIAXCA 3aTlacoR ryMyca.

OcywecTsnenine 1epeYUCICHHEX 3afat B H3BeCTHOH Mcpe moxer GHITH
HOCTHTHYTO KOMOEHHPOBAHHEIM NpAMEHeHHEM PAJA NPHCMOB, 4aCTBIO AABHO
y’Ke A3BeCTHBIX, a4 JaCThI0 HPeTIOKEeHHBIX 3a MOCJIeTHCC BPCVS.

K mepBLIM OTHOCATCA PA3MMIHEI® OPHEMBI arpOTeXHHEKI I MCMHOpATHN —-
oBpafoTka, yepeAosave KyasTyp (c OpoTHI), He HaB03a W KOMI0C-
TOB, 3eleHoe yaoOpeHme, TopPORaHMAC, M3BCCTKOBANINE, OCYIIHTEAbHAA M OPO-
CHTOILHAA MCIMOPANKA U T. A.; KO BTOPHM — IpHMeHEHHe HCKYCCTBOHTLIX OP-
ragMYeCKAX M OPraHO-MAHePAJBHBIX YROGpeHmi.

3navenne GoNBIIEHCTBA 3THX IPHEMOB AJA PA3IOKEHHs W HaKOmICHHAS
OPraHMIecKOro BeLIeCTBA B NOUBe OBLIO yiKe OCBENIEHO B TIpefbifyieM IHaJo-
JKeNHUY, H B OTHOUWIEHHH HX MOMNO OTPAHAYUTBCA TOABKO CHKATHIMIL BHIBOSAMYL.
Bonee moapo6Ho HaM IpuneTcsi OCTAHOBHTBCH Ha MCKYCCTBeHHMEIX OpraHHve-
CKMX H OpraHO-MHHEPAIBHEIX YA0OpeHHAX.

3uavenne pasaMYHBIX NPAEMOB ATPOTEXHHRH M MEIHOPAHWH
AAA PEryJHpoBaAHHA KORMIECTBA M COCTABa ryMyca

O6paborka nouevt

HKak y»xe 6buto 0TMedeHO BhimTe, 06paGoTKA, IMOYBH YBENIIYHBACT PHEPrUI0
pasnoieRHs TyMyca, ¥ YMeHbIIeHHC COJepsKaHHs TOCIHEHEN0 0 U3BECTHOMN
cTemeHH TPONOPUMOHANEHO RHTEHCHMBHOCTH 06paGOTKM, BO3pacTas ¢ yBeJHTe-
HHMeM OTHOCHTENLHOH INIOMAfM 1Apa H NPOTAIIHBIX KyabTyp. Ilpimenenme
9HCTHIX N8POB ¥ KyAbTyps! HPOUALIHBEIX, OAHAKO, COBCPIUCHHO meoGXoxmmo
o pAY arpoOTeXHHYECKHX M SKOHOMIIECKHX coobpaxenuil (Goprba ¢ copHuimMu
TpaBaMH, HAKOIJICHAe BJIATH M INHTATeNBHEIX BEIIECTB, BO3VOMKHOCTH KYIbTY-
PH TeXHHYECKHX DACTCHHHA M T. J.).

310 mONMOMEHHe 3acTamiscT OOpaTATL BHHMAHHC Ha MCDhf, C LOMOMIBIO
KOTOPBIX BO3MOKHO KOMITCHCHPOBATH TOTCPH TYMYCa, BHI3HIBACMLIC HHTEHCHB-
ot oOpaBoTKoil 10UBEI.

Kyavrypa MrozoseTHuz Tpas

KyapTypa MHONOJNETHHX TpaB HBJJIETCH ORHHM W3 HanGomCce BaXKHEIX
IIpUeMOB BOCCTAHOBJIEHHS yTPAUeHHHIX 3allacoB IYMYyca B TOUBAX, HAXONALIHK-
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cA B CeNbCKOXO3ANCTBEHHOM TOILSOBAHKN, MpLYeM 3T0 BIAANHE CONPOBOMK-
BaeToR, KAk yie 6110 yKA3aHO, SHATUTEALHBKIM YIy4IIeHHCM CTPYKTYPHOCTH
mogs .

OcioBHEIe BMAEL MHOTOJETHHX TP4B — KNCBEP ;UTA TION30JMCTOH M Jeco-
CTeNHOH 30HE H NIONepHa AN TepHO3eMOB H IoMHOCTenmHXx mous. Cyms mo
OTPLBOYHLIM NOKA JAQHHEIM, IPAMECH 3MAKOB, C CHIBIO DABBeTBICHHOH H JO-
cTaTOYHO TIy0OKOH KOPHCBOM CHCTEMOM, ypeaHuYABaeT 3(eKTABHOCTH HAKON-
Zeuds rymyca B crpykrypoobpasosanus (IHononosa, 1934; Cazpmuos, 1936a).

Ha mopaomucreix mogsax aeKTHBHOCT 3TOTO TpMCMa NMOBHMIACTCA NPH
H3BECTKOBAHNM.

B ue u TO8

C TOYKM 3peHMst yBCAMMCHHs 3a0aCOB TyMyca M YAYYIIOHHA CTPYKTYPH
10YB, AeHCTBHO HaB03a, CyAs IO MMEIONMIEMCA JaHHLIM, MeHee y(PdexTnsHO H
MeHee yCTOHYHBO, weM JefCTBMe MHOPQJETHMX TpaB, XOTA NPOAOIKHETENbHOE
H cHCTeMAaTHIeCKOoe YHABOMKHBAINE MOMET BCe 7KC 3aMETHO YBeJHUHBATH 3a-
mackl IyMyca M OKassBaTh MONOKATeNbHOe BIMAHAe Ha (uamgeckuc cwoiict-
Ba mogB, ocofenno uasecTKopaHHbIX. Boxee cymmecTBeHHOe 3HadeHWe HaBO3a
Kak (JaKTOpa NOBHLULEHHsI yporKalHOCTH 06F3aHO SHEPIHYMBIM MPONECCAM €ro
paATOMKeHHA, B pe3yibTaTe KOTOPHIX HPOHCXOMAT BhiJ(CNEHWe GONbIIMX KOMH-
gecrs COg, aMMHAaKa ¥ HUTPATOB M HEKOTOPOTO KOJMYECTBA MHHEPAJBHBIX CO-
neft (Pocdophoit kucaoTH, Kanus u Ap.). B 9ToM oTHOmMeRNH HaBo3 KaK Ghr
Hrpaer polb Jerko paslaraiomeiicA YacTd ¢CTCCTBEHHOTO ryMyca, 3HAUATENBHO
yBemmumBas ee. K comaneHmo, BpeMs B MecTO BHCCCHWA Haroaa B ceBooGopoTte
4 GONBLIMHCTBE ciyvaes NPUBOAET K Gecmoxeanoii Jiorepe yraekucaorsl (a
HHOrfa ¥ HUTPATOB), TAK KAk 3UAYUTENLHAsN YACTh ee BRIENACTCA B TO BpeMs,
KOTa MOYBA HE 3alifATa PacTUTENBHOCTHbIO (HA Tapy), HWIM Bo BpeMs IpPHTO-
TOBNEHHsI HaBO3a, eclM TMOCTeRHHAIH BIIOCHTCA B lepenpesiiem bmge. Baecenne
HaBoaa Ha TOPPAHBIe TMOYBEI MMEET SUAYCHNC TpYeMa, YCHIHBAIONEro MEKPO-
GHONOTHIECKYIO \eATEIBHOCTS.

OcoGoe 3HaUeHme HABO3a KAK HCTOYNNKA CTHMY.MPYIOIMIUX BEILICCTB B BEJE
(ETaMHBOB M TOPMOHOMOAOGNLIX BemiecTB OBLIO OTMeYeHO BHINIe; HAa OCHOBa-
NMH AMEIOIINXCA JaHREIX OOJ0KATENbHOE BIMAHAE HABO3a B 9TOM OTHOMNEHHH
yBeJHIEBACTCA NPONOPHUONANBHO CTENeHH ero paszoxmenHoct. Ilpeanona-
raercs, 4T0 yKasanHoe 3HaueHUe HABO3a CBABAHO KaK ¢ JAOATEIBHOCTHIO MHAKPO-
OPraHA3MOB, TAK U ¢ HAXAIACM BEI[eCTB }KABOTHOTO TIPOWCXOKAGHUA; IOITOMY
HaBO3 MOKHO PACCMATPUBATH KaK HCOOGXOAMMOe 3BeHO B HOPMAJIRHOM Kpyro-
BOPOTE BEMIECTB MEMKAY MOWBOH, PACTEHAAMA M JKMBOTHBIMH.

10 TMONMOMEHMe, BBITEKAalONiee W3 PesyabTaTOB pAAa palor mocaemEero
BpeMeHH, OfHaKo, Tpefyer eme AaibHelilllero YTOMHEHMs M HOXTBEpPHKCHNA.

(Cra3aHHOe O HaBO3e B 3HAYATENBHONH Mepe OTHOCUTCH M K KOMIIOCTAM, TIPH-
TOTOBIAEMBIM H3 PRCTHTeABNLIX OCTATKOB M OTGPOCOB *KUBOTHBIX.

Beaenoe ydobperue

3nageHyc 3eMeHOro yofpemus KaKk MCTOYHWKA UMTATEALHBIX BCLIGCTB
(T. €. XaK DKBHBANEHTA JETrKO Pasnaralomeiica YacTH FyMyca) 3aBHCHT OT pAAa
YCJIOBHIA, KAK TO: BUX M CTagUs PA3BUTUA 3aNaXHBAEMBIX PACTCHKH, KIUMa-
THYECKHE YCHOBHA M TPOROIKHTENBHOCTh ITePHOJA ¢ MOMEHTA 3aNalllKd 0
nocIeAylomero locesa, (PHAMTECKHe CBOMCTBA B XAMHYECKHHE COCTAB IIOTBHI
B T. A Bug un cragma passuTHs pacTeHNi, IpEMeHAEMHX I 3eJeHOTro yxos-
peHns, mMelor Goublmoe 3HaYeHHe, MOCKOABKY C OTHM CBA3HO OTHOLIeHHe
C. N, Gonee yakoe y 60060BLIX, yeM y HeGOGOBEIX, Il y MONOALIX pacTeHMil 1O
cparHennio ¢ cospesmuyu. ITpn yarom orsomenun C:N pasnomenme umer
GBICTpee W COMpPOBOKNAETCA MHAHepATH3amueidl a3ora; HaoGopOT, MpH OIEPOKOM
orsomewin C: N n gaxomseHus B PACTERUAX JNHTHANA H HEILTIONe3H Daslo-

1 ABTOp EMeX B BHJY XOp P : X TPaB OPH MX BHICOKOH ypo-
KaitHoCTH. — (Ped.).
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JKeHHMe MPOHCXOAMT Me/IeHHee H NPHBOXHT K CBA3GIBAHAIO MUHEPAIBHOTO a30-
ra moussl (Waksman, 1936; Waksman, Tenney, 1927, 1928, 41929, 1930).

Brnakmbi KruMat, Gonbmas OPOROMIKHTENFHOCTS TIEPHOAA OT 3aNaMIKK 3e-
NeHoro yao6peEHA A0 PasBUTHA cIeAylomell KyAbTYpLl M Jerkuil MexaHmde-
CKHil COCTAB II0YB MOTYT BHI3BaTh 3HAYATENBHEIE TIOTEDH A30Ta, ITO ABJIAET-
¢fl HHOTJJA IPHIMHON OTPUIATENBHOrO AeHCTBMA 1la yposKail. B casm ¢ atum
3a IocTefHee BpeMsT YacTO OTMEYACTCA ICHAREHKIOCT 3eJdeHOro YAoGpeEms
(Kposaep, 1935a, 6, 1936a, 6) u mpcamosKensl IPHEMEL I MCIONb30BAHHSA 36~
JeHO MaccHl ApYruMH cmocobaMy (KOMIOCTHDOBAHMC M J&Ke CHKUTaHMe).
B psane ciyuaes, ofgHaw0, 3eJeHOe YA0GpeHHe AaeT MOJOMATENLHEBIE odwpeKT;
HauGosec GCCCUOPHWIM ABASCTCA KYJIbTYpa JIONMIA Ha 3eleHoe yHoGpeEHe Ha
mecyaHHX IOYBAX.

B oTHOmeHMH BANANMA Ila NAKOIJEHHe FyMyca HMeIOTCS [aHHEE, 9TO 3e-
acHoe ynobpenme paet Menuinuit agdexrt, wem naxe nasoa (Moocrs, 1926), u
fie B COCTOSHHM KOMIICHCH POBATD TIOTEPA TyMyca, IPORCXOAANMS IO BANAHACM—
o6paborkm. ITo nanusiM I'exbmep, seneHoe ynoGpeHWe B YCAOBHAX IOJMBHOTO
xo3diicTBa Ha Cepo3eMax OKAAKIBANO Goiee BHICOKOE MOMOMKATCABHOO BIMAHUC
Ha CTPYKTYPY LOUBEI, 9eM HaBO3, OFHAKO 3TO BAMAHHe B 00OMX caydanx Gbuio
BCChMa KDATKOBPGMEHHLIM Y Yepes 2 MECANa UOCHe 3amalIkH yoOpeaus cue-
HAJIOCH Hesarperanueil m pacubiiendem arperatos ([emsmep, 1936).

Topgpoearue

Buecenne Topda 8 IenaMeneHHOM Bmjie UMeeT IJIaBHol 3afiadeil yBeamde-
Aue B HOYBE COJEP/KAHAA OPTAHHYECKOro BemIecTBa B IeIAX yBEeJHUUYEHAs BiIa-
roeMKOCTH, CKBa’KHOCTH, OGMeHHOH IOTTOTHTENbHON cnocoGHocTH H GydepHo-
cru. C 9roii TouKm 3peHHa TopdoBaHHe 3acly;KHBaeT GONBIIOr0 BHAMAHHSA
KaKk CPefCTBO 3HATUTENBHOr0 YIYUNIGHHA HMecIaHHX M GemgHBIX ryMycoM cy-
cAMRACTHX vopdoxuctwx nous (KaGawos, 1936). Ilepeoe Bpemsa nocne Bie-
cennsi Topd mpencraniser coboM MEXaHHUECKYIO TIPMMECh K IIOYRC, BJHAS
ruaBHEIM o0pasoM Ha QuanuecKue CBOCTBA MOCTERHCH (CKBaMKIOCTL M adpa-
naA). B nanpHelimeM oH rymMm@uumupyercA M 8axkpenageTcA B IouBe, IO-
BHIIAA €MKOCTh NOIMOMEHHA W yBeamumBasA GydepHocTs mousel, Grarogaps
vYeMy moBhIIaercA 3@P@eKTHBHOCT MUHepanbHEEIX YR0OpeHmit. JauTedsHOCTH
BITHAHHSA BHeCEHHOro TOp(a 3aBHCHT OT MEXaHMYECKOTO COCTABA MNOYB; HA
NeCUaHHX OHA 3HAYATeNIbHO MeHbINe, 9eM Ha CYTIMHECTHIX. MHoroxpartioe
MAETeNbIOe TOpgoBanMe TPOH3BOAHT KOpeHHOe YJydYIleHHe HOYBH, RO3Jcii-
CTBYA Ha NepeTHCIeHHEIe BHlI¢ CBoMcTBa B sHaumrenwHoit crvencunm (HaBa-
nos, 1936). B GoanmmucTBe ciyuaes TopdoBanve JIOMKHO COMPOBOMKAATHCHA
M3BECTKOBAHHEM WIH TIPHMEHATHC) HA TPCABAPUTENHAO N3BECTKOBAHHAIX MMOY-
BaX, 4TO6EI YCTPAUUTL KHCAYI0 PCAKIHIO M 3aKPeNMHTh FYMHHOBHE BELIECTBA.

Iensocts Topda kax gaxrTopa, BIMAIOMEro Ha ¢uanTecKHe W Pmawko-
XHEMHEYeCKIle CBOMCTBA IOYSB, PA3NIUTHA B IABHCEMOCTH OT GOTANHYECKOTO CO-
cTaBa U CTEHeHH DPAaN0AeHHA Topda: LUEHHOCTH HU3UMHABLX TOpdOB, Kak mpa-
B0, BeMe cdarHoBHx. IlocremnEe Eemoarsyoren O0HUIO cnadala B BEJE
TOACTAAKN CKOTY B3aMEH COMOMEI, T. e. A IpUroToBieHHAsA Hamosa. OmEaxo
o HE3HHEHE TOpPa B GONBIIMHCTBE ciydaeB HeOGXOAMMO HORBCPTATH IIPeX-
BapHTCALIOI 06paboTke (KoMmocTHpoBanmio, ocobemio ¢ mpnbasKoil HaBoaa)
B Oeanx nolxydenns Gomee GicTporo adpiexTa oT MX BHeCeHIs.

Hseecrrosanue

3naueHne M3BECTROBAHMA OBUIO Y/Ke OCBEIIEHO PaHbIe M ACHO M3 TOIDL-
KO 9TO HanoKeHHOro. IIpmMenenme ero Ha KHCAHX OGegHBHIX KaabUEeM NON-
30MMCTIX W TOPAUBIX NMOYBAX YCKOPHET UPONCCCHI PAsNONieHAA, HO B TO
e BpeMs CIOCOGCTBYeT M3VEHEHUIO COCTaBa ryMyca G1arofaps HaKoILIeHWIO
TYMHHOBLIX BeIIECTS, CBA3AHHHX ¢ KAIBIUOM.
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fsanscs HeoGXONMEMEIM NpUeMOM NPU KyAbType GoMOTHEX H 3a60s01en-
HEIX TOYB, OCYUICHMC YJNyyIlaeT aspamuio m cHocoGcryer Gomee aHeprmu-
HOMY pa3JioKeHHI0 OPTaHMIecKOro BeIIeCTBA, UTO M HA3BAHILIX NOYB TOJNb-
KO KeJaTeNbHo.

BimsH@e OpOINeHHA, NPHMEHSEMOTO B YCJOBHAX CYXOro M TEIUIOTO HIM
JKAPKOr0 KTMMAaTa, HAa DasjokeHHe M HAKOIEHMe TyMyca 110 CPABIIEHEIO C
HCOPOIIAeMKMN TIOUBAMH IOKa He m3yueHo. Enea am MOMHO comHeBaThesA,
9T0 JTO WIHAHHE OKAMKETCs! PAsNIMIHEIM B 3ABHCMMOCTH OT HHTEHCHBHOCTH I
¢00c0GOB OpolIeHNs, BUAA KyabTypsl I T. A. IIpn Goxpuioi sHeprmn oxmciu-
TEJILHBIX IIPOIY pas us, o6u3aHHOM BBICOKOH TeMmepatype, Gotee
NIM MeHee 3HAYATENBHOTO yReNWYCHAS COACIKAHHMs TyMyca MOMKHO OMUAATH
PN IIHTENBNOM 3ATOIUICHEM, NMPAKTHKYIOINEMCA, HAIpAMEP, NPH KyIbType
pHca.

B uepHO3CMNOji 30He HAKOILIEHHC BJArH NyTeM CHerosafepxanua (¢ To-
MOLIEIO 3AIIATHEIX JIECHBIX 110JIOC H T. W.), NO-BHIMMOMY, MOMKHO paccMaTpu-
BATL KaK CmocoG TIOBEINIEHMA NOXBHMKHOCTH MHeDTHHIX 3allacoB IyMyca
(3acn, 1932). Bausune oToffi MepH Ha YMeHbIIeHHe COAePMKAHMA TIyMyca
mOKa HeACHO, TaK KaK MMCITCA HaGmoieHNs, 9TO B TOA30HE THOWIHOTO dep-
Hosema (KaveHHas cTens) mnog 40-meTnmMu JECHEIMM N0CAaLKAMH TPOU3OULIO
YBelINUeHHe cOJePMKaHHA TryMmyca.

Hexyce opranw W OpraHo-MHHepaIBHBE YROOpeHAS

BuiscHeR¥e KpymHOi H pasnocTOpoHICH POTH rywyca Kak akropa mmo-
BHIICHUsA MJIOAOPOMMA NOYER BLI3BAJIO PA3BUTHE HONOr0 HAIPABICHASA B Tex-
HOIOTHE YAoGpPCHNMIf, BHIPDARUBINErOCH B ycHWIeHHOM BHMMANHMM K TPHTOTOB-
AGHMIO W WM3YWEHHIO MCKYCCTBEHHBLIX OPraHMTECKHX M OPralio-MHIePaXBHBIX
yRoOpennii. Bonpuioe aEadeHHe B PAZBHTHE ITOTO HAUDARNEHHs WMEIR TaK-
Ae 1 KpymHBle ycHex# XWMHH TBCP/BIX TOPIOYRX MCKOMaeMbIX — Topda n
yrias, TaK KaK OCHOBHBIM MaTepHaJoM [JA JIPUTOTOBJICHMS HA3BAHEBIX YO~
GpeHuit ABIAIOTCA €CTECTBCRALIC 3aJIeKH DTHX HCKONAEeMBIX.

O nenocpepcTBenyoM BHeceHRN Topda yme GBLI0 CKasaHO BHINIE; K HeJO-
CTATKaM JTOro MpHeMa OTHOCHTCA TPYAHOCTH PABHOMCPHOTO CMeIIEHHA TOp-
$a ¢ mouBoit, MENIEHHOCTh ero «ycBOeHHA» MOYBONK H HCHOCTYNHOCTH A30Ta
Topda anst pacreEmit. Ilpumenenme Gyporo yroa B qmcTOoM BEXC IO Hexo-
TOPBIM ONKITAM TaeT HONOMKHMTeAbHLIT Pdext upn HeGompmmx Ho3ax, 4TO
OPHOHCHIBAETCA CTEMYIHPYIOICMY ReHCTBHI0 TYMUHOBHX KHCJOT, YBEIHIH-
BAIOIMUX CBOMM NPHCYTCTBHeM NpoHAIaeMocTh mporounasmet (Lieske, 1931,
1935). BHcccHme ke Goabmnx 703 CKAasbiBaeTCA 9acTO OTPHNATENBHO, ITO
00bsicHsIeTCS KHCJIOH peaKmueil (WCTOYAMKOM KOTODOH ABIANTCA KAK TyMH-
BOBBI® KHCHOTH GYDHIX Yrileif, Tax M MpPEMeCh Cephl, OKACIAOmelicA B cepayI0
KWCNOTY), CBAABIBAHMeM KHCJIOPOa M DHTATEABHLIX BEN[CTB IyTeM axcops-
lmg )n xummgeckoro coemuneriua (Kohn, 1932; Lieske, 1931, 1935; Nemct,
1932).

Onuitir A. T. Usanosa m H. W. Tpymkmioii (1936) ¢ GypsiMu yraaMm
TToaMocKoBuoro paiiona MPUBEAM K BHIBOAY, 9T0 Gyphlit yroab TOALKO B OT-
HeJBIHX CIYy4asX MOMET PacCMaTPUBATHCA KaK CaMoCTosATeabHOe yHoGpenme;
mpaBRIbHEe NPHMCHiNTH €r0 B Kadectse (JOHAa 11 MMHepanbHHIX yRobpe-
nwit. Pasmaunoe AeiicTBie Gyphx yriedl 00BLACHACTCS HeONHWHAKOBEIM XHMH-
9eCKHM COCTABOM.

Honurku Gonee spdexrurHoro mcmoan3oBaEMsa Topda, TO CPaBHEHHIO C
BHOCeHHeM er0 B HEeM3MCHEHHOM BUAe WJIH TOCHAe HEeCJOMKIOi HOArOTOBKH B
X0371licTBENHBIX YCIOBUAX, IICPBOHAYANBLHO MMENM I(eNbI0 NMOBHICATH €10 CHO-
COBHOCTH K DAsJOKEeHHI0 MyTeM NPe\BAPUTENFHON XUMUYECKOH HiM Gmoio-
TRYecKo#t ofpaGoTki maM 000raTUTH €ro «ayKCHMOHAaMM» IOCPeNCTBOM Gaxre-
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pusanmE OTH NONKTKY, BHpPA3NBLIAeCA B MOABICHAE PAAA NATCHTOBAHHHIX
[penapaToB NOA PA3TUTHHIMK Ha3BaHUAMHA, B GONBIUHIUCTBE CAyYaeR He MMe-
JIE CephesHOr0 HpaKTHIecKoro sHagzesusa (Waksman, 1936)

Topasno Gonee obcmamonium sBIAeTcs HKCIOTb3oBaHHme Topda I Oypsix
yITell Kax MaTepHalos JJisi OPUFOTOBIEHHA CIOKHEIX OPralo-MHICPaldbHBIX
(ryMumoBbix) yRoOpeHMit, oGoralleHHEIX a30TOM wim a3otoM ¥ docdopou.
Boxsmne mccneloBaHUs 10 H3y4eHHI0 TEXHOTOTMHM U 5PHPeRTHBHOCTH ITHUX
ynobpennit Begyrca Hayano-mccuegoBareinckuM —HMHeTmTyTOM  YROGpemmii
(Aparysos, 1936).

IHEM U3 CNOCO0OB NONYYCHHs TYMHHOBHX yproGpenmi, 06oraufcHHBIX
a3oroM, smunerca obpaGoTka HH3MHHOTO M Nepexoauoro Topda rasoobpas-
HBIM_aMMHaKOM; IIONyJIeHHbIH TPOAYKT — FYyMaT AMMOHMAs — CONEPKHET OKOIO
5% N, npwdeM OKoXNO MOIOBUHEI ero NMPUXONUTCH HA aMMHAYEEIA 30T, cBA-
3aHTAI ¢ KapGOKCWIBHEIMH TpYIIaMA TYMHUOBMIX KHCJOT, a TOJOBMHA IIpH-
Haane:kuT Golee mMpoTHO CBAsanmoMy asory Topda. Ilpm Helirpammsammm ma-
GBITRA aMMHaKa (Pocdmpum”z KHCJIOTOH TolydaeTca MpoAyKT (rymodioc), co-
acpxammit 1o 14% P20s n oxomo 9—11% N, npugem okono 5% N cBazamo
¢ ocopmoit kucaoTOli.

Tlo mccnemopannnm 3. B Jlorsumosoit ® H. M. Caunuxosoit (1936), sre-
CeRHMe ryMaTa aMMOHEA H ocofeHHO rymodoca MMeer PSR IPEMMYIICCTB lepeR
BHeceHHem azora u (ocopa B BHAe MuBEepPaSbLHHIX yHOOpeHHHN, TaKk KaR CIo-
cobcTByer yayuuieHHI0 (MBMKO-XMMHYECKAX CBOMCTB TOYBH (CMKOCTH 110-
raomenus u GydepHocTr), Graromapa IeMy Ve TIOLYYacTCA BLICOKOH KOMI[CH-
TpanaK Cojieit B MOYBEHHOM pACTBOPC, BPCAHOM Jis HEKOTOPHIX pacTeHmit o
OMacHOil Ha JIErKHX N0YBAX BBHAY BO3MOKHOCTH BHIMbIBAHHS MMHEPANBHEIX
yaoGpennmit. KpoMe Toro, rymMarst yoBHIIaoT dP@eKTHBHOCTD KATAXHOTO y106-
peHHS Ha cylmecyaHoil NOYRC, FyMaT AVMMOHUA Nophiuaer AeiictBua ocdo-
pura, a rymMofoc cmocoGereyer HUTpHPmKamum. Bmeccnwe ryMHEOBHIX yjo-
Opennit oTpaxaercA Ha COCTaBe OPTAHHYECKOTO BCI{ECTBA TOYBHI, BEI3KBAA
YyBellngeHHe COJeP/KaHAA JATIHUIO-FYMYCOBOTO KOMIJeKca (TyMHHOBEIX BC-
1IeCTB) .

Ilpn HachlmeHENM aMMHAaxoM TOA TOBHIUIEHHRM NABTGHHEM M IDH BEICO-
Koit temmepatype (200—300°), oco6emEo eciu 3ra 0OpaboTka compoBo-
3KAaeTCA OfHOBPeMeHHO OKHCIIeHNeM, AIH IPOM3BOUTCA HOC/e IpefiBapHTeIBHO-
I0 XJOPMpPOBaHHsA, TONYUAlOTCs IpenapaThi CO 3HAYHATENbIO Golee BEICOKMM
copepskaEmem asora (0o 20—30%). B kavecTRe MCXOAHOTO MaTepHala AJA
TaKol 06paGoTKE MOTYT OHITH MCHONH3OBAHEI TaXie ApeBeCHble ONHIKH, Oy-
pHit yroxs m 1. m. OjHaKo a30T TaKMx OpemapaToB HaXOJUTCA B O9eHb MPOT-
HO CBA3aHHOW ¢opMe M AJA yBEeNHUeHHN ero pacrsBopmMocT Tpebyerca mo-
HONHUTENbHOE OKUCHEHWC XJIOPOM MIM a3oTHOH kmciaoroir (Hparyuwos m 3a-
cefatenesa, 1936). Bompoc 00 aTHx BHICOKOKOHNEHTPHPOBAHHKEIX B OTHOMIe-
HHEH a30Ta TYKax NOKA elie HAXOAWTCA B CTANMH paapaGoTME.

Kpome ryMaToB aMMOnWs, 10ry9aeMbIx B3 Topda mim GYpHX yrieii, mve-
I0TCA HONMBITKA IIOMYYCHHST I'yMWHOBHIX YAOOpeHH!I M3 OTXOHOB KaMEHHOTO
yINA MyTeM OCTOPOKHOTO OKOCAeEHA a30THOM Kmcaorod. OpHaxo  ombrret
Kpoyrepa m BpeHwin moKesand, 9To 3TH TNpemapaTil He HMEIT JHRAKWX
npenmymects nepefl cyibbarom ammonms (Crowther, Brenchley, 1934).

OTHOCHTeNBHO BHAYENHs TYMATA AMMOHMA U3 Topda Kak CTPYKTypoo6-
pasylomero ynoGpeius OnpejceHHBIX BHBOKOB IOKa clelaTh Hexbasd. lloio-
MuTelsHAA ONEHKA TryMaTa aMMOHHS B 9TOM oTnowennd, fanHas CaBeumo-
BHIM, He noxreepamrack onbitamu O. Y. Mamaiinosma (1936), u Bompoc Tpe-
Oyer eme AaldnHeiilIero UAyueHM.

O cnenmaldnbEHX CTPYKTypooOpasyloumiax yRoGpCHHAX, NPHMENACMLIX A
DKCTICpUMEeHTaNbHON palorii (DN3AKO-arpOHOMEYECKMM WHCTHTYTOM, GHIo
YHOMAHYTO BHIIE.

OpuruAanblEit THII OPraHO-MEHEepanbHOrO0 YxoGpenms OLLI IpeAmoseH
Meitepox (Meyer, 1935). Ilo muenmio Meiiepa, B mousax ¢ HauGomee sxema-
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TelbHOHr OPMOil TyMyca —B 4YepHO3CMaX — FyMYC HAXOAUTCA B KOMILIGKC-
10t cBsA3u ¢ raunoi. IosTomy sanaua yiaydmeHASs APYrEX nouw, 0GeAHEHHHX
B OTHONIEHNH TMIMHHECTOH (KONIOMTHO-aMIOMOCHIMKATHON) WacTH, JOMKHA
COCTOATH BO BHECOHHH TOTOBOTO KOMILIEKCA TyMyca ¢ minmHoi. B KauecTBe mc-
XOMHEIX MATEPHAIOB ABTOPOM OB BBATH INATEHTOBAHHKIL Npemapar n3
Topdla — «HCTTONMH® — M YJAMHA THNA MOHTMODPHIIONATA, KOTOPHI® CMeUIH-
BaJMCh BO BJIAAHOM COCTOAHNH IPYr ¢ APYrOM B DPA3NWUHRIX IPOIIOPIUAX.
Mayuenne NOIYTeHHEIX CMecell NMOKA3alo yMeHbIlenu: pPICTBOPEMOCTH TyMY-
ca B IIEJOYH TO Mepe YBENTYCHHsl CONEPHAHMA TIMHBL ¥ TOBBILIEHHE Pac-
TRopuMoctu (B Bome) ammmatnoro N. IIpemapaTir uMeam BHICOKYIO 0GMeH-
Hyl0 cHOCOGHOCTH K OCHOBanwsiM. Pc3ysibTaThl ONKITOB IO BHECEHHIO TAKMX
npemapaToB moka eme me omyGaukosanms. Wpes Meitepa, mpeacrapimioman
KOMOUNAIHIO }3BeCTHBIX IpPHEeMOB BHECEHHA OPrawAYecKOIo BemiecTsa H
MCpreJeBanvs, 3aciy/KNBaeT BHEMAHHA KaK Mepa KOPeHHOTO YJIy9YIIeHHA HOA-
{0JMCTHIX IIOWB, CHJBIO OGEHEHHBIX KOMIOMAHO-TAMHWCTON (hpaxmueid, B
0COGEHHOCTH TOABOMMCTEIX 1104B JMCIrKOr0 MeXaHKYeCKOro COCTaBd, Ha KOTO-
PHIX CO3lfaHAEe CTPYKTYPHOCTM ¢ IOMOIIBI0 TONBKO OPTAaHHYECKOTO BeIecTBa
mpeficraBusfer TPyAHyl 3amawy. Hackombko, ONHaKo, aTa HAeA OKakeTcs
npaKkTryecKy IPAeMIeMOi, HoKa CKasaTh TPYAHO.

BakanuuBag Ha 3ToM KpaTkiii 0630p Bompoca o6 opramHYecKHX H OpraHo-
MUIICpanbHBIX yROGpPeHHAX, MOKIO B KayecTBe 3aKMIOUeHHA CKA3aTh, WTO
paboTsl o aTOMY BONPOCY HAXONMTCH eINe B CTAJHA 3KCHEPEMEHTANBIEIX HC-
CIelOBAHHEl X pPe3yAbTAaThl MX IIOKA MMEIOT 0YeHb OTpaHHIeHHO0® TPOM3BOA-
crennoc npameHenue. Ho oni HamewaloT HHTepeCHbIe NEPCIKTHBH B CMHIC-
ne BoaMoxHocTH Godec SPPexTHBIIOro M PanMOHAIBHOIO PEeryJAHpPOBaEUA CO-
craBa H CBOHCTR OPraHATECKOH YACTH TOYB B HEIAX MOBHIIEHMA HX ILIORO-
POIMA H OTOMY 3acTyKHBAIOT UPOJOIKEHHA M MIMpOKoro passurda. Hecom-
Henoe sHaUeHue aTHX PaboT 3aKNI0YAeTCHA TAKMKe H B TOM, 9TO OHY NpPHHeCHH
PsUL HOBBIX HOKa3aTelbCTB KPYNMHOM poau Tymyca Kak ¢paxrtopa, BIUSIOmEro
Ha poct W pasBHTHe PacTCHWIA
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O BAOJIOTMYECKOM HAKROIIJIEHNN
KPEMHERUWCJIOTHI B [IOYBAX!

(JlaGoparopus mosBoBefeEHA JIGHHBTDAJCKOH TECOTeXHWISCKOH aKaTeMUH)

Heckonsko TeT Hasaj, @BYYas NOK3ONOBUHEIC TOUBBI 3aTATUH CPCIE
4epHO3eMOB JecocTeny B mpefemax Tarapckoi m Uysamickoif pecmyGauk, s
HATOMKHYICA HA pAX (PAKTOB, IPUBONIIMX MEHsI K MBICHM, 9TO HAKOILIGHMC
cB0oGOAHON «aMOpPHOHY KpeMHEKMCHOTH B TaK HA3HIBAOMBIX CONOAAX MOKET
6uTh 06s3aH0 GmonoruvecknM (akTOpaM, B YACTHOCTH AHATOMOBHM BOAOPO-
caam (Topun, 1929, 1935). Bnocuencrenm 3To HpeAmOTONieHMe NOATBEPIH-
Tock TPH IPOCMOTPC HECKOMLKHX 06pasmeB conoxcit 3amagHoi Cubupm w3
xomnexnax E. H. Wnanosoit, a raxme momywensoro Muow or A. A. 3apamm-
mmaHa ofpasma «raIyGoxoocoNofenoli» moUBH ms pafioma os. Cesam. Bce atm
oGpaais, ocoberHo mocaeAnui, cogepkany GonbluEe KOJAIECTBA AHATOMOBBIX.

OnEako pan 06CTOATeNHCTB, OTBIEKMHAX Moe BHAMAHHE HA Apyrme pafo-
TH, He A1 MHEe BO3MOKHOCTH 3aHATHCA Golee 00CTOATENHHO H3YTeHHEM 3TOTO
BOHpOCa M TOABKO B IOCHefHee BpeMsa MHAe yAanocs, npx ydacrad E. H. Tro-
pEHOI, NpPOWSBECTH HEOGXOAUMBIC AOMONHATONbHBIE NCCISIOBAHMH, KOTOPHIC
BMeCTe C TIPESKHYMH MaTepaaiaMu NOATBEPAWAN TPefAIoNoKCcHHe 0 Gmomorn-
9eCKOM HAKONMeHWM KPEMHEKMCJOTHl B CONONAX M, KPOME TOI'0, WBISICHMINH,
970 HapAAY ¢ AMAaTOMOBLIME emle Golee BaXKHbLIM (HAKTOPOM ITOTO HAKONIEHUA
AIBAAIOTCA BHICIUING PACTELHA.

1

B macroamec BpeMa MOKHO CUATATH YCTAHOBICHHEIM, YTO KpPeMHEKHCJIOTA
CHIIAKATOB U AMIOMOCHIEKATOB, 0CBOGOMAAACH IIPA MX BHIBETPHBAIINM, TOXBED-
raercs NOCTeNEeHHOMY BHHOCY M3 BeDXHHX FOPH30OHTOS KODHl BHIBETPUBAHHA.
9TOT BHIHOC, COBEPIIAIIANACA, 110-BEAEMOMY, IaBHKM 06pasoM B opme BbI-
COKOANCHOPCHOTO 30, 3HAYUTENLNO MPEBOCXOAAT OAHOBPEMEHHO MAYLIHik
ropaszo Goree cnaGuiii BEIHOC MOMyTOpaoRucell KaKk w0 alCONMTHOR, TaK H IO
OTHOCHTENBROH BeIRYHHE, eCIN IIPUHATHL BO BHMMaHWe COfepKaHWe KpeMHUsA,
aMIOMEHES K Kelesa B seMHoil Kope (IToasnos, 1934). IloatoMy BhijeneHme
cB0oBOAIHOrO TEApOreNsa KpeMAeseMa (He CBA3AHHOTO ¢ THAPOOKACAME AJIOMH-
HHUA 7 JKelesa) B BePXHEX rOPU30HTAX KOPH BHIBETPHBAHAA U B NOAABIAMEM
GonbIMAHCTBG MOYB, KaK IPaBAJIO, OTCYTCTBYOT; HA PAaHHAX M NPOMEKYTOTHBIX
CTafAAX BEHBETPHBAHHA KPEMHEKHCIOTA CBASHIBaeTCA B (JOpMe BTOPHIHHIX
ATIOMOCHIMKATOB (CHALIRTH [appacoBmma) ¢ ZOBONHHO IIMPOKAM COOTHOLIE-
mnem SiOz: R;03; B mansHeiimem 9T0 COOTHOUICHHE, BCIGACTBAE BEIMHIBRHUA
KPEMHEKHCIOTH, MOCTeNeHHO CYKHBAETCA M HA KOHEYHBIX CTAHAX BHIBETDH-
BaHAA, DPEICTABICHHBIX B IpUpofc JaTepATamu, oTHomeHHe SiOz: ReO3 Mo-
et OHTH yKe MeHbIIe efUHEAILL

EnmHECTBeHHHLIM, IOKA XOPOTI0 M3BECTHBIM, HCKIIOUCHAEM H3 3TOT0 00uIero
mpomecca ABAAETCA HAKONIeHHe aMOP(HOro KpeMHeseMa B TAK HABHIBAGMBIX
conoaAx, ycranosaennoe moxoiinnm akag. K. K. Texpoitmem (1926). Ilpnunua
3TOr0 HAKOIUICHEs, 0 MHeEM0 [eApoiina — MpOMCXOMIEHAE COJMOJCH M3 CO-

' IpoGnemst cos. mousosemenssn, 1937, c6. 4.
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JIOHI(OB, ATIOMOCHAMKATHAA JACTH HOTJIOMAOIEro (KOMIOMAAILHOr0) KOMIIEK-
ca KOTOPHX, OyAyuH HachluleHAa HaTpHeM, JeIKO PACIEUIAETCA M pas3pymaercs
TipH AeHCTBHH BOMBI, IpHYeM 06pasyiolmecs 30IM KPeMHOKACIOTH ¥ I'BApaTa
OKACH aMOMUHNA BefyT ce0A IPE STEX YCIOBHAX COBEPIICHAO ApyrmM 00pa-
30M, 9eM CKa3aHO Bhlllle, 3 AMEHHO: 30Jb KPeMHEKHCIOTH IepPexoinT B Teis,
a 301b IPAPATA OKACH ANIOMEBAA yAANACTCA M3 FOPA3OHTA OCONOACHAA

Tonpko uto nanomennwit Baraax K. K. 'egpoiina Guia ocHOBaH riaaBHBIM
06pa3oM Ha aHANATHYECKUX JAHHHX IO OIpeleNeHAI0 aMopdHOll KpeMHEeKHCTI0-
TH B CONOAAX M3 PaiiOHOB PACHIPOCTPAHCIUA COTOHIOBO-CONOHUAKOBHIX KOMII-
nexcos, a Takke Ha pabore T. I'. Ilomopa, koTopElil BEHICKa3ad aHAJOTHIHEIT
B3MIAL HAa OPOHCXORAEHHE COJIONel, OCHOBHIBaACh Ha MOP(ONOTHIECKOM H3Y-
yenwun coxopeil B cononnos (1914). Uro e kacaeTCA 3KCOEPUMEHTANBHEIX MUC-
cnegopanmii K. K. I'eapoiiua mo atomMy Bompocy, 70 OHH B CYIHOCTA OrpaHAYH-
BafTCA TONBKO AOKA3ATEALCTBOM HOBHIIEHHOH JHCIEPCHOCTH ATIOMOCHIAKAT-
HOM YacTH H0YB, HACHIMIEHHRIX HaTtpheM. OTHOCHTEeNBHO HPENNONOKCHHA O
HANW9HK NPH Rerpafanuy COJOHIOB (MM OCONOACGHHE) YCJHOBMM, BHI3LIBAKO-
mAx Tepexol 80iA KPeMHEKHCIOTH B reiib M OFHOBPEMEHHO AAIOMMX BO3-
MOKHOCTb BEIMEIBATECH 30/10 FHPATA OKHCH alOMEHAA (K kexeda), [egpoiin
ONPaBMYMION TONbKO yKasaHMeM Ha wucciemopaHHe Ppefmpnuxa u Koma
(Freundlich u Cohn), mopTeepamemax samedennoe Ouaemmunrov (Flem-
ming) ABXenye NMOBBIMIeRHsA TYBCTBHTEIBHOCTH 301A KPeMHOKHCIOTH K JJeX-
TPOAHTAM TIPM HAJMINHM He3HAYMTENbHHIX Koxmyects mexozu (1927). Ho, mo
nanasiM Opeiingaaxa m KoHa, MaKcuMansHOe MOHEKEHHE BIEKTPOIMTHYEC-
Kxoro mopora (8 4 pasa OO0 CpaBHeHMIO ¢ HeHTpaJsbHON peaxmmed) mabimio-
naercA TPH Takol KomuenTpanau meixogu (0,027 5. KOH), xoropas ensa an
B0OGIIE BO3MOMHA B CONOHHAX; OPH CHM/KEHHN KOHLEHTDANAM INenodd RO
0,0045 1. monmKenHe MEKTPOTHTHIECKOTO |TOPOrA KOATYIANME KPEeMHEKMC-
NOTH ye OYeHr HeaHaumreabHo — 3800 mrosp NaCl Bmecro 4000; Ho maske
A 9T KOHIENTPamaa menodd, coorsercrsylomas PH csmme 11,0, mosxer
BCTPETHTECA Pa3Be TOJNbKO B CAMBIX BIOCTHHIX CONOHOAX. B THEOMUHEIX e
CONOHIIAX 3aMETHON0 HAKOWIEHHA aMOP(HOH KpEMHEKMCNOTH, 00 NANHHM
arannsos K. K. Tenpoiina n E. U. WBanosoii (1930), He mabmiopaerca. Ta-
KEM 00p , IpAIHHEA 6p 0 MOBeJIEHHA KPeMHEKHCIOTH B COMOAAX
He Gbia packpsiTa, 9TO, MO-BHAEMOMY, NpnanaBaX H caM Ieapoi#tm, rosops,
970 «MoM cooGparkenns IO 3TOMY BONpPOCY WHCTO TCOPETHIECKOTO XApaK-
Tepa M IPOYHOro ¢ynnamenta eme He mMeior» (1926, crp. 25).

Tem He MeHee Barasy Lempofima Ha mpomcxoAKAeHME CONOXEH W3 COJNOH-
op (@ dTHX HOCAEJHUX M3 CONOHYAKOB), MONKPEMIeEHHN GOAbIMM aHAIATH-
YeCKAM MaTepHAJOM Mo OmpefeleHm0 aMopdHOH KPeMHEKHCIOTH B CONORAX
a8 paifo10B paclpocTPaHEHAA COJNOH: COJION X KOMIL. , THe
Opejmonokelne 0 OPOUCXOKACHEE CONO/ei M3 CONOHIVE HAUIPAIIMBANOCH Ha
ocHoBanuu MopdoaorndecKgX HabuioMemui, DoayYmi, Kak H3BECTHO, OYeHL
mApoKoe NpA3HaAMe. A HaAmuHe aMOPPHON KpeMHEKMCIOTHI, ONpPeXCcaneMoil
mo Mcroay IeAipoiina, cTalo PYKOBOAAIIAM UPM3IHAKOM [JIA DelleHAs BOIpO-
ca o GHIBIIeM 3aCOJICHEA MOYB.

K METOJUKE ONPEAEJEHHA CBQBOAHON AMOP®HON
KPEMHEKHUCJOTBI B MMOYBAX

JlaA ycTaHOBIeHUs HAJNEIAN CBOGOAHON aMOpdHOH KPeMHEKHCIOTH B IOT-
nax lefpoiinem Gbln mpepmosken MeToA, 3aKiiquapiqmitca B o6paborke mousn
5% KOEI 5 Tedenme 30 MHMH. Ha CHIbHO KumaAmied Bofgamoi Game (1926,
crp. 92). Stor Merox 6umx mep JIbHO pa3paGoTaH MM AJA ONpexeNeHuA
(HEONMTHON» KPEMHEKWCIOTH B OCTATKAX MOCHe COMSMHOKMCHON BHTAXKKH, B
BamMeHy Golee MMHTENBHOTO CONOBOrO MeTOAa, 3aKNIOUAIOINErocs B oGpaboTke
10% pacrsopom coan mpm 10-gacosom marpesammm (1916, 1932).
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Taxum oGpasom, mpmMencane Mcropa 5% KOH ana ompepemenna cso-
GomHoli aMOP(HOIl KPeMHEKHCHAOTH B NOYBAX OCHOBHBAIOCH Ha JONYIICHHH,
9TO 3Ta KPCMHEKMCIOTa 00IafaeT TeMH »Ke CBOHCTBAMA, YTO H KPEMHEKHCIO-
Ta, BHAEJANIIaAcA IPH PA3N0MeHHH CWINKATOB COJNAHON KECIOTOM.

Ho ans ompefeneHAA KPeMHEKMCIOTHI B OCTATKe OT CONAHOKMCIONR BhI-
TAKKE OHITH € YC TP eHepruTHas obpaborxa 5Y%
KOH mo Merony Van-Bemmelcn. 7. €. IPA HATPEBAHHA B TeIEHNO® O MHH. apu
Tempeparype 50—60°. Ilo mammriM Ban-B (Van-Bemmelen), raxoit
06paGoTKE BIOJHE JOCTATOYHO AJA TMOJHOTO PAcCTBOPEHHUSA COBEPIIEHHO BHICY-
IMeHHOro ¥ faiée HPORAJIEHHOr0 IAZPOreds Kp THI; Th
ke OIMEGKW 0T PacTBOPEeHHsA KBapHAa M APYTHX MHHEDAJOB IIPH 3TOM MeETORe
AomKHa OHITH 3HAYMTENHbHO MeRbIme. B mocimegHee Bpema Meron Bam-Beu-
meneHa Ontn memmran 3urmoHnom ® XuccmaroM (de Sigmond, Hissing) =
oprasar II kommecueitr MemmnymapoxEoro ofmecTsa TOYBOBEIOB KIA OIpeNe-
JIeHAA KPEMHEKBCIOTH TPH CONAHOKMCHOH BHTAKKe (cM. de Sigmond, 1926).

Crenannsle MHOI0 M0 merofaM Iefpoiima m Ban-Bewmenena ompemenemms
aMopdHOi KPeMHEKMCIOTH! M3 PacTBOPAMOr0 CTCKAa W B OCTATKAaX HOYB OT
CONAHOKACNON BEITAKKW NOKa3anm, 9t0 06a Merofa AaloT, KAaK NpaBUio, OAA-
HAKOBHIE Pe3yAbTaTH. Hanpumep, OUBITH ¢ KpeMHEKUCIOTOH, BEYICNeHHOH B3
pacTBOpEMOTO cTeKma (o6paGoTroii comsiHON KHCHOTON ¢ IOCHeXyIOmAM IIPO-
cymupannem 1pH 120° B Tedenme 1 waca), mOKa3aaW, 4T0 HCKYCCTBEHHO IO-
aydeHHas aMOpdHas KPeMHEKHCIOTa Aaske TOCHe AJNHTONLHOTO IPOCYIIHBA-
HUA B c1a6oro IpoKaNMBaHHA NOJNHOCTEIO M3BJIEKaeTCA OGOHMHE METORAMH M
TONBKO CHIBHO® MPOAOIKATCNbAOE MPOKATMBAHAE MEPEBOJAT YacTh KpeMmHe-
KECJIOTH B HEPacTBOPUMOE COCTOAAHC, TPHYCM M B 9TOM ciydae 00a MeTo-
na — Tegpoiina m Ban-BemMmesneHa — [laloT IIPaKTAYEeCKA OJIMHAKOBHE pe-
ayasTatH (Tabm. 1).

TaGaumga 1
Onmtet ¢ amopduok SiOy
Meron Bal Beu-
XapaKTepUCTAKA OMLTA Tenpofima IIpamevauna
% X BOSRYMHO-CY-
pasny
Ilpocymusasme opn 120° B Teuenme
'I” “ e p c e e e e e . .| 82,45 81,93 | Ilonmoe pacrBOpeAme OpB
060oEX MeTonax paublle
5 MmEH.
l‘l%ocymnme opr 120° B TeweHMe
9ac. W DpOKA/IHBAEMe Ha cer
“Re (1 9ac), . . g 82,62 82,12 | To e
cymeBaHHe OPH B TeueRHe
%oqac....?.........sz.se 82,28 »
Ha off naMme
no MOCTOAHHOrO Beca « « « « . .| 73,09 72,30 | Ocranca Ee60OABLION OCTATOK
N ODH  OOpefiefleHMH O
000MM MeTomaM
Reik HOE P SiOg
(mo moTepe OT DPOKANMBAHEA BO3-
Aymiso-cyxoro obpasma) . . . . . 82,43

Jina cpapHeEMs HA3BaHHBIX MOTOHOB B IPEMOHEHHH K OCTATKAM OT COJAHO-
RACAHX BHTAXKEK MHOI0 OLLIM B3ATH 06pa3nBl PasiMIHbIX NOPH3OHTOB Cepoit
¢1a600TIONB30ICHEOM (BIH «OCOTOKOHEOH)) TOYBH SaNafEAK CpeAd IepHO3EeMa
Cnaccrkoit onbrrroi crannuu (Tarapckan pecoybamka). PeaynsraTht ompegerne-
Huil npuBeeHH B Tabu. 2.

W3 gaEHEIX Tabanmel BAAHO, 9TO AJA HIVKHAX WMIOBARIBHHX TOPH3OHTOB,
¢ Gomee sHAYHTENLHEIM COREP)KaHMeM LMEONUTHOM KPOMHEKACIOTH, 00a MeToxa
Aal0T COBEPUIEHHO OAMHAKOBHE Pe3yabTaThl. JIAS BepPXHHEX e TOPH3OHTOB N0
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. Tabanuma 2
OOHITH ¢ OCTATKAMH MOYBH OT CONAHOKMCINOU BHITMAKKM, % K moube,
BhicymenHoit npn 105°

:l‘o»naomc‘u — Meron T'enpofina Merox Ban-BeMMe 1cua
M
810, Al 0, 810, A0,
Ay 010 ... ..., .. 13,08 0,98 10,18 0,77
Ay 25—43 . ... .....| 10,18 0,82 9,29 0,60
B 6580 ......... 13,68 0,48 13,26 0,07
By 14225 . ., ... ... 14,83 0,66 14,: 0,08
B mep Ha ¢ yio Kp Y (3a Alp05-25i04)
A; 010 ... ... .o o 11,93 —_ 9,28 —
Ay 25—43 ... .. . 9,22 — 8,59 —
B, 6580 .. ....... 13,12 — 13,16 —
By 112—125 . . . o] 14,06 — _14,29 —

merony [empoiima nomyammucs Gosee BLICOKHe pPesyJIbTaThi, 0COGEHHO AIA
nosepxnoctoro caost Ay (or 0 mo 10 cx), rmge pasAdma oupenenenuit B me-
pecacTe Ha «cBOGOAHYIO» KPeMHEKMCNOTY (He CBA3aHHYI0 ¢ ajloMubmeM) KO-
craract 2,65%. . e
9TOT peayNLTAT HOBTOPWICA W Ipit oNpefeNesnn cBoGomHON amopdHOK

p UCIOTH B IIep JILHOM e TOro e rop ra. Umenno, mo-
ayamaEch ciefyomue gaEEHe (B %):
Caobonmas Si0,
(sa BHTETOM AlyOy
Si0g A)yOg +2 Si0,)
Ifo metony lenpoiiua . . . . ... 3,54 0,62 2,81
Ilo merony Ban-Bemmesiena . . . . 0,28 0,18 0,07
Pasumua . ...... 2,74% SiOs

Ilonyuennan pasHnma mexny metonoym Iexpoiima m Bam-Bemmenena oxa-
3aJach NOYTH OAAHAKORON ¢ PasHHIel, oGHapy)XeHHON NPH ONPeNeTCHEN Heo-
NUTHOH KPeMHEKWCIOTH IOCTe CONAHOKWUCION BBHITAMKKH.

Ha ocHoBanME 3THX JaHHHIX €CTECTBEEHO HANpPALIMBAJICA BHIBOA, 9TO B
BepXHEM rop Te HCC # IOYBH CTeNHOH SamagWHEBL nMeeTcA
KaKasi-T0 0ocofas opma KpeMHEKHCIOTH, KOTOpas He W3BJIGRAeTCA IO MOTO~
a1y Baun-BemMenena, Ho mepexofuT B pacTsop mpa Gonee aHeprmaHoM BO3gel-
cTBMA eAKOro Kaama no merofy Ieapoiina.

OIIPEJEJIEHMSI KPEMHEKHMCJIOTBI B MOYBAX

Pap ompeaenennmil KpeMHEKHCIOTH 0G0oMMM METOXaMH B JADYyrHX IiodBaXx,
KOTOpHE MOKHO OBLIO OTHECTH K OCONOJENEIM HA OCHOBAHWH HaXHIMA CBO-
Gonmmoit «amopduoity KPeMHEKNCAOTH!, 10 Metoay Iefipofina, yGemmm mens B
TOM, WTO CIydall ¢ BepXHAM TOPM30HTOM modusul 3auanunm Cuacckoro onwi-
HOro LOJIA He OpefcTaBisieT HMCKIIOYeHHA; HA06OpoT, BCe MGCIe OB a H-
HH¢ MEOK HOUBH 00GHapy)XHJAH HHYTOMKHOE COJOPKAHHS®
AIM Kajke OTCYTCTBYEe KPEeMHOKMOJXOTH IO MeTroAy Bam-
BemMMeneHa nmpu Gonee nam Menee 3SBHAYATEALHOM KOaMIe-
cTBe ee mo MeToay lempoiima. PeaymsraTsl oTEX ompegedeHui
npmBegens B Tabn. 3 *.

* H ocoboe 6p «nyroBok mouBH Ha rayGoxo
ocoxoienoit Hopome» (mo Jamanmmmy) na palioma 03. Cepam, ¢ ray6mam 70—75 cx.
B stom oOpasme Merox Doppolima o6HapyEER OrpoMEOe CORePXAHRe PacTBOPEMON B
KOH xpeMnexwcmorit (49,74%). 3pect ® mo meroxy Bam-Bemmenema okasamoce 3,26%
croGOuHON auoop%:gi KPeMHeRUCIOTEL JToT ofpasenm, mo sakmiodsenmo B. C. ITopenxoro,
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Tabamna 3

Conepuarne B mowse Si0; B Al:0;5, HapiesaeMbiX menoublo, % X nouse
(Aranmmaw E, U, Tiopunoi)

Meron Peapofina Merox Ban-BemMenena
5 [
ousa 1 paiton nrg'f;?:::. w g N El
o sl c|es| s| 2|¢8s
@ < 8% » < 85
Cononp. OGekwik pavion Vpans- | Ay 4—7 10,23 10,48 1 9,67 | 0,24 | 0,53 | —
cKolt oftacT®, . . . . . . . .| As T—17 | 3,52 ]| 0,24 | 3,24 | 0,16 { 0,12 | 0,02
Ag17—23 | 1,51 | 0,35 | 4,10 | 0,17 | 0,07 | 0,09
T'ay6oxocronGuaTuil,CHIBHO 0COTO-
JKeBHEWI comomen. OGckmi pak- | Ay 0—7 |8,6910,25 (8,40 0,31 0,45 | 0,13
or VpanbcKoi obmacre . . . .| As 7—14 (2,54 0,15 (2,36 } 0,44 ( 0,01 | 0,13
o i 3 A 4—14 | 6,54 [ 0,67 [ 5,75 0,48 | 0,39 | 0,02
CE6EpE . . . o v u v w . .| Asl4—19 [ 1,94]0,20]1,71|0,23 | 0,12 | 0,00
Iopsononupnan «conoans Yysam- | A1 1—7 | 3,99 (0,22 13,73 | 0,47 | 0,20 | —
ckas pecnybamma . . , . . . .| A210—20 | 3,88 | 0,38 | 3,43 | 0,22 | 0,14 | O,

Ceerno-cepag nomsonmeras IOro-
a  vacte Yy it
pecoy6mEKE. . . . .. ... .| AL 2—10 | 1—07 0,33 [ 0,68 | 0,17 [ 0,21 | —

HMopzoiacTre rannaztm cpenu

crarnBa Tarapekoi pecuy6mmin | As 19—27 ( 3,451 0,59 | 2,77 ( 0,49 | 0,48 [ —
CanbEo ferpanapoBaBLil Ty
gepHOseM M1aTo0. JOro-socToTHas
wacrs ysanckolt peenyGimrn | 5 o 10| 3,85 | 0,65 [ 3,08 | 0,21 | 0,27 | —
Jlyrosasa mouBa Ha «ray6oKo oco-
Jropenoi moposier. IOREME Ge-
r og. Cesam (oGpasem A. A.
dapamumAa) . . . . . . . . .| A2 70—75 51,35 | 1,37 (49,74 | 3,69 | 0,37 | 3,26

Heckombko coB 0 MeToxuKe ompefenennii. Ipm mpamenennn Merofa Ien-
poilma x ompemereHn:0 aMopdHON KPeMHEKHCIOTH B BEDXHHEX TODH3OHTAX
mouB, OGKYHO GOTaTHIX ryMycOM, IOIyJaloTC O4eHb TEMHOOKpAIIEHHHIC M
TPYRHO (PUABLTPYIOIHECA BHTAMKM, BCICACTBAe dero paboTa CHIBHO 3aTs-
THBaeTCA M He HCKAIOYEHAa BO3MOMKHOCTh HENTH3ANEK TOHKAX MEEHEPAIBHEIX
9acTHN, NPOXONAIEX Jepe3 (PHABTP M BAMAIOMAX Ha TOYHOCTEL ONpPEfeTends.

IIpumeHenye e IpefBapUTEIbHOI0 cHaG0r0 NPOKATHBAHHA JIA yHaNe-
HHA TyMyca, pexomeHAyemoro Ieapoiimem Ipu ONpeAeNeHMM «IIOJHTHOM»
KDPEeMHEKHCIOTEl B OCTATKAX OT CONAHOKHCHAMX BHITAMKEK, 36Ch PHCKOBAHHO
BBUAY BO3MOKHOTO M3MEHEHHS DPacTBODHMOCTH KAaoIMAATA M JNPYTHX MHUHE-
panos.

Iocne pARa OMEITOB S OCTAHOBHJCA Ha HPEJBAPHTENLHOM OKHCICHWHA TY-
myca 6% mepexHchio BOXOpOfa TPV HarpeBaHMM Ha BofAHoi Game. ITepekHcn
BOJOpOfia OKHCIAET GONBIIYI0 JacTh TyMyca, A NCIOTIHEE BRITSRKA IIOCKHE Ta-
Kot 0GPAGOTKE HOXY9alTCA CBETIOOKPAINEHHHIMH M JETKO (PUIABTPYIOIMAME-
ca. Omepanns OKECIeHNA IPOHSBONMATCH cO B3ATON Hapeckoir (5 2) B craka-
He; Toce OKMCIeHAA KHIKOCTh BHINADMBAETCA Ha BOAANOKL Game, 3aTeM B
crakan nprGasaserca 100 cx® 5% KOH nna usbneuenms KpeMHeKHCIOTH IO
Mcrony Iefpoiima uan Ban-Bemmenena.

Monywemanie fanEHe (Tabr. 3) o6HapYKUBAaOT, KaK yie CKazaHo BRI,
Peakyi0 pasHENy Me:xAy MeTogamu Ienpoitna m Ban-BemMenema u, Taggm 06-
Pa3oM, COBEpINCHHO PACXOAATCA € Pe3yNLTATaME OuIpefeseHmit aMopfmoi
KPeMHeKHCTOTH!, BEIJIeIeHHOlt MpPH ReficTBMHE MMHepalbHHIX KHCAOT HAa cA-
JNHEKATHL
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Ha ocHOBe CKAa3aHHOIO MOMKHO TIDMATH K BHIBOAY: B LOYBaX, B TOM
YHECHAe B THOHIHKX CONOAAX, aMOPHHasa KPeMHEKACHOTA,
aAHANOTHYHAA HCKYCCTBEHHO DOJNYyTIaeMOH WPH pasdorxe-
HAMY CHIMKAaTOB KHCIOTaMy, oTcyrcrByer. CBoGoRHEan xe
KpeMHeRuCAOTA, OGHapyKHABaeMasx B uounax MerogoyM Fen-
poiima, o9eBM)(HO, HaXOQHUTCA B 0coBol 6onec ycroiumsoit
dopMe K meficTBMIO I[e/I0OYH TPH yCHOBHAX MeToxa Ba=m-
BeMMeneHa MO0 CPAaBHEHHMIO ¢ HCKYCCTBEHHO OCAaMACHHON
KPeMHEKHCIOTOIMH.

ONPEJEJEHNA KPEMHEKHUCJIOTHI B IPYIHX OBBEKTAX

[ina BuscHeHmA Bompoca 06 aToit ¢opMe cBOGORHOK KPEMHEKACHOTH B
nouBax, u3BIeKaeMoii MerofoyM Teapoiina, Muoko 6h mponenaH pPAR ONBITOB
no mpumenenmuio Metona Ieapoiina m Bam-Bemmenema x xsapmy, moieBoMy
Mmnary, omanam H AHATOMHTaM.

OONTH ¢ KBapHmeM M NOJACBLM MIOaToM JId ONBTOB GHUIH
BBATH 06pa3BI TOPHEOTO XPycTald H OPTOKTasa M3 Koxaexkuwn Muneparorn-
ueckoro kabmmera HasaHckoro yHmBepcmrera. ‘O6pasmpl Ghite TIGaTeNpHO H3-
MeJIBUeHBl B araToBOH CTyNKe HO COCTOSIHHsI OYeHh TOHKoro mopomka. Ha-
Beckn or 1 jo 2,5 2. Peayabrars: onkiTos npEBefeAH B Taba 4.

Tabnmma &
Koaruecrso Si0s  AlsO; B poe ” mmnare,
Imenouso, %
tMeron Tenpofina Meron Bau-Bexmeiena
06BexT
810, A0, 810, Al0,
lopamui xpycrans 1,72 — 0,63 -
OpTORZMa3 ., . » . . . 2,56 0,67 1,35 0,45

Tonygensnne JaHEHe MOKA3LIBAKT, ITO LOPH YCIOBAN TOHKONO H3Mejbde-
HAA KBapn ® TIONeBOH mmar o0HAapyXmBaloT HCGONBIIYI0 PAaCTBOPHAMOCTH B
5% KOH xak mo merony Ienpoiina, Tak m mo Merony Bam-Bemmenema. Op-
HaKo paslMya MEK[Ay MeTofaMu 3Xech 3HAUATONSHO MeEHbINE, TeM IDH om-
PefieieANN KPCMHEKHCIOTH B TogBax. JloaTomy, IpENAMas BO BHAMamHe, 9T0
cofiep/KaHne TOHKO PaspOGIeHNLIX KBApHA M IOJEBOIO INNaTa B IOYBAX SHA-
gurensHo mmxe 100%, cuefyer mpmiiTh kK BHIBOAY, 4TO IPHM ONpefeXeRH:
aMOpHON KpEMHEKWMCIOTHI PaCTBOPMMOCTh DTHX MUHCPAJOB CYHIECTBCHEOrO
3HAYEHHMS] He HMEET, M B YacCTHOCTH OHAa He ABJAseTcs NpUYAHOE pesxoro
pacxoskaeHHs pesyiabraTo mo Meroxy Tlempoiina m Ban-Bevmemera.

OnuiTe ¢ omaxaMu # pgEaroMutTamnu Onmaiw ¥ AAATOMATH
(ku3enbrypn) mpeAcTaBAAIOT cofoii ecTecTBeHHWe (OPMBI BHIETEHHA aMOp-
QHOro Kpemmesema B 3ome Katamopduama. Omansr — IpoyKTH (HIAKO-XH-
MUYCCKOTO HOPOMCXOMIENAsA, a AAATOMHTHl — GHONOrMYCCKOro, TaK Ke Kak
ClIOUTOAATH H TOMY 1O0ZOGNLIC OPTaHONGHHKIC KPCMHHCTHIE HODONBI.

B kauecte 00pasnop aus cpaBHerust merofos expolina n Bam-Bemmene-
Aa MHOIO GHITH B3ATH MiBa ONaja M3 KolueKnuA MuHepasorngeckoro KaGmiera
JlecoTexnmgecKoil akafeMu: H TpR o6pasma AAATOMETOB (JACTHYHO H3 TOrO
e KaOmHera, 7acTHYHO ke m3 I'comormueckoro kaSmmera Kasamckoro ymm-
nepcutera). Bee o6pasmpl Ghin HaMedbUeHH B araToBoii ¢Tymke. PeaynpraTht
onpeaeneHuii mpEBefieER B Tabu. 5. Otu pesyasratsl  of6HApYKHIH  OYeHD
Gonbimyio PacTBOPUMOCTL KpeMHedema no Merofy Iempoitma m, HaoGopor,
0ueHb HE3HATATENBHYIO — mo Merody Ban-Bemmenena. Taxnm ob6paszom, Mst
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JNOJKHHI CAlellaTh BHBOA, YTO KpeMHe3eM ONAJOB M ANATOMHATOBR
BefeT ccOGa TawkuMm ke o6pasomM, KAK I KPeMHeKMCIOTa B
COMORAX.

Tabnexa S

Onpesieaenue SiO; B AliO;, pacTBopmbix B 5% KOH, B omasax m fHaToMuTax, %
(Ananmsst E. V. TwoprRoit)

Meron enpofina Mcrox Ban-Bemmenema
3
o6pasna
cBofonEaR caofonxan
Si0s ALO, 810, $10, Al,0y S10,

Onax monouuuit IIvegMont | 94,28 0,54 93,65 4,76 0,24 4,88
To me IHeussectmoro mpo-
HCXOKNCHMA . . . 90,63 0,14 90,47 11,25 — 11,25
R uaroMur Tpernanmii. Axam
lulx. Apueun, HasecKa

cee . .| 61,82 0,34 64,42 1,85 0,10 1,73
To me, nmclta Meu .. 67,23 0,52 . —_ —_ -
B2 .. .| 72,26 0,36 — — — —

Iln'roun nuleorenomi
TR - . .| 4,86 0,78 40,94 1,08 0,61 0,36
HATOMHT eTBOPTHIHLIH
Luneburger Heide. . . .| 58,51 1,25 57,04 13,83 0,76 12,94

Orcioma cuegyer, yTo HaKoNmJIeHEMe aMOpPPHO# KpPeMHEKMC-
JOTH B CONOXAX HNPOWCXOAMT B ¢gopMe, aHaXOrEwHOHK
aubo omamaM (PHBEKO-XAMMYECKOT0 NDPOHCXOIMIEHHSH,
nu60 KpeMHe3eMy JHATOMATOB W APYTAX OOPOR OpraHH-
20CKOro NpoucXoxgernnsa UYTofu pomHTh BOIpOC, ¢ KaKAM MpPOHC-
XOAeHMeM KPeMHeKHCIOTH B COJOAAX MLl MMCEM ACIO0, MIO0K GLuIE TpH-
MEHEHBl MeTOABl MHKPOCKONHTIECKOr0 MCCICHOBAHMA.

II
Kaxk yxe yxasano D Havane CraThH, ofpasmsr comofedt ¢O 3HATATCIBILIM
cofepxianEeM aMopd KD ACIOTHI M0 MeToxy leapofiia mox MmKpo-

CKOIOM BCerga oﬁnapymnnawr Gonee mam MeHee 3HAUATENBHOE KONAYECTHO
maRmEpell AWaTOMOBHIX. UTOGH BHACHATE BOOpOC O posm TIOCHEAHHX B Ha-
KOMJICHMH KPeMHEKHMCIOTH, A o0partmica B MEkpomaxeoGoTanmucckyo malo-
paropmio I{THUTPU & B. C. Ilopenxomy ¢ mpocsGo#i mpouasecTn amanuasl Ha
TIPACYTCTBHE AEATOMOBHX B HECKOJBKAX ofpasmax coxopeli 3ananmoi Cabapu
H CHJIBHO JerpajHpoBaHHOro ucpHosema Yysamcko# pecmyGumku. PeaympraTh
9THX aHaunm30B, BhmonHenHkux B. Illemyxosoit, mpusoparca B Tabn. 6. Ha oc-
posanaun nx B. C. Ilopenknii n B. IllemykoBa Aanm caepyrouieo 3aKIodenHe.

«Bce anaanmsmpoBanHuie o6pasmel comepkar Goree WA MCHee CANBHO pas-
ApobneRHble CTBOPKA AHaTOMOBHX. McKiwouenwem senserca obpasen N 7
(cHABEO JMerpaAmpoBaHHOTO 4WePHO3eMa), OTIAMYAOIEECA XOpolmeil coxpaH-
nocte0 cToopok. Cofep:kaBEMe AMATOMOBHX KaK B KajeCTBEHHOM, TaK H B
KO/IAYECTBOHHOM OTHOLISHMA BechMa He ofmmaroso. O6pasn 1a, 16, 18, mpen-
cTaBasiomue co6ofl BePTUKANLHHEA paapes CONOXE YpanncKoi oGnacm TOKa-
BKIBAOT Pe3Koe Dajennme ¢ ITyGHHON ofmero comepmanms gopm:

Tay6una, cs OGmee aucao
Gopm

fa o000 oL 4—8 23
16 . . ... .. 8—14 14
1B ......... o 1420 2

Hapsaay c oTAM mafiaer ¢ rayGuHO# B KoaMdecTBeHHAs OMEHKA OTAEIBHEIX
dopy. Bee mccmeosanHbiec 06pasnsl TOTB XapaKTePH3YIOTCA PasBHTHEM TpexX
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Ha
(Amanms B.

.

Ta6amua 6

IewyxoBoit)
OKoI0THYC- OGpasnu mOYBR
BuRX IHATOMOBHIX ©oKaA Xapak-
TepHOTHIA 1a 16 s 2 3 7
Melosira ambigua (Gr) 0. | Mpecunonox-
Melosira islandica sp " hel-

vetica O. M. . . .- .. To e .
Melosira italica (E) Ktz. . . —
ryrlo:flla conita (E) Ktz » ..

ragillaria virescens -f-var. » ! .. E PO
Sy(ne:lr;a Gnlnn v. damca

»
Eunotia fallax A Gl . . »
Eunotia fallax v granlhma
Krasske, . . . » .
Eunotia lunaris (E: Gr . » e
Eunotia siberica C . » =
Eunotia valida Hust. . . » .
Galoneis bacillum ((,r) Me- IpecroBon-
resc] [ HO-COJIOHO~
BaTOBOAHKIA
Stauroneissp. . . . . . . . To xe . ..
Navicula cnspldata v. am-
E) Gl . » — . L =
Navicula muticn Ktz . . »
Navicula mutica f. Gahini
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® YcnosHue 0603HAYEHHA JAA _DacOpPOCTPAHEHAR THATOMOBHIX:, . . . CNUHMYUHO, e DEIKO,
Hepeflko, ===== 4acro, 0O4eHb 93cTO, = MaccoBOe pasBUTHE.

Of6osHawerRuA ANA 06PasNOB DOTB: TayGuma, cs Topusonr
1a — conogb. OGCKUE PAROR YPANBCKOR OONACTA. o .« v o 4 o o 1-8 Ay
16 — > > > > » e . 815 Ay
in— » » » > > T 14—20 AsBy
2 — conioHen  ray00XoCTONCUATH], CHALHO ocoMOneNNE OOckni
PAMOR VDATBOKOM OOMACTH .« . o v ¢ v o o o o o 0 o o o oo v s 0—6 Ay
3 — cunbEo CubApA. . . .. .. 5—14 A
7 — caubao nerpmvonallml 9epHOBEM NJIATO HA SJABUA HHKHe-
raeg, 9 pecny e s s e s e 010 -

pM, OGBIIHEIX JIIA TOYBCHHBIX TPYNOApPoBoK. Takmmu gopMaMm ABIAIOTCA:

tschia amphioxys, Pinnularia borealis, Navicula mutica.

Jocraraomas BhcHel KomuvuecTBenHo# omMeHKn B AByX o6pasmax Fragil-
laria virescens--var. mpefcraBieHa 3fech cBoeoGpasHON (hopmoif, cmcTeMarH-
9ecKoe HOMO/KeHHWe KOTOPOH, a B CBASH C 8TUM H BKOJIOTHYECKAas XapaKTepH-
CTHKa, 0CTAlOTCHA HeACHHIMA. Bonbmasn YacTh AHATOMOBHIX, HalileHHEIX B HCCIe-
JROBaHHHX 06paanax, THIMYHA [UIA NPECHBIX BOJZOCMOB; MEHpIIAA 9acTh OOH-
TaeT KaK B IPecHHX, TAK W B COJMOHOBATHX BoflaXx. ExuHcrpeRHOH opmoii,
CBOMCTBeHHOI NpeAMymiecTBeAHO ciaboconoHoBaThM, ABasterca Nitzschia par-
vula, HaitnenHas B o6pasmax N 1 B 3 eMAMUHEIMM BK3EMIIAPAMA.

HanGonee GoraThiM W3 BCOX MCCIGNOBAHEHX Ipol Asigercda obpasem Ne 3
(28 ¢opm), ornmdaomuiica, HapaARy ¢ oSIMAMA AOMHEEDYIOIEME {Hopmamu,
pasBETHeM ICROTO PAKa BAA0s Pinnularia; npepcrasurenm TOr0 PoAa, BMecTe
¢ BEAaMu paga Eunotia, ofwaAsl aus ArcTPOPHLIX BOAOSMOB®.

TakmM 06pa3oM, Pe3yabTaTh ECCIOOBAHAA, IPOESBEIEHHOTO CTeNHaINCTa-
MHE [0 IHATOMOBHIM, IOATBEPAAIE MOE IPEANONOMKCHRS O TOM, ITO HAKOIIEHHE
KPeMHEKICIOTH B CONOAAX, B M3BeCTHOM Mepe, 0043aHO GHOMOrEYecKOMY 3a-
KpeIIeHH0 ee B BEAe MAaHNEpel quaToMoBhX. OCoGeHHO MOKa3aTeIBHO B HTOM
OTHOMIGHAA HOJBOE COOTBETCTBH® MEKAY yMeHLIIOHHeM CONePKaHHA am}g{b—
HO# KPeMHEKHCIOTH W KOIMIecTBa AHATOMOBHX ¢ TaySmHOE B  coxomm 1
(cm. Tabn. 3 w 6), AuA KOTOPON GLIIA MPOM3BEAEHE! AHANH3KI TPOX FOPH3OHTOB,
HaunHas ¢ 4 cx ¥ Kongas 20 cx. Bmecrte ¢ Tem, IpomaBefieHHEIN aHAIN3 mO3-
BOJIAET CAENATh CYIMECTBeHHHH BHIBOA 06 ycloBHAX 00pa3oBaHHA COMOfEi.
Kak MoXHO BEfleTh H3 IOJNYYEHHHIX Pe3yibTaToB, Npecbiafaomee YHCIO AH-
aTOMOBHIX, BCTPeJRIIIAXCA B MAaccOBOM KOJIHYecTBe, DPHHAIEKAT K Hpec-
aosonnuiM opmam. Taxmm o6p , TIPeJHIO ne o GEIBINelt 3aCONCHEOCTH
3TUX NOYR OKA3LBAETCA COMHHTENBHLIM. JTOT BHIBOJ OCOGEeHAO HHTepECEH IIO-
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TOMY, UTO HCCICAOBaHHHE COMONM (3a HCKIIOYeHHeM wepHoseMa Uysamickoir
pecnyGIHKE) pacHoM0ieHE CPeAN THNMIHHIX CONOHIIOBO-COTOHTAKOBHIX KOMII-
TEKCOB.

Bosppamasce k Bompocy 0 PONE AHATOMOBHX B HaKOIUIEHWE aMopdHOf
KPeMHEKACIOTHl B COMOAAX, CIEAYCT OTMETHTH, UTO TIONHOr0 COBIAXEHHS pe-
3yABTATOB ONpefelcHAA KpemHekucaoTsl (Mo MeroAy Teapoiima) ¢ peayubra-
TaMy KaICCTBEHHOrO ONpPe/ieiCHNA OGNANA ANATOMOBLIX B HCCACJOBAHHLIX 104~
BaxX HC OKasanock. B arom oTHOmeRAu ocoGenno xapaKTepen obpasenm Ne 2 ray-
GokrocToxGaaToro CHIBHO
OCOJMIONONOTO  coNoNma, B
KOTOPOM  KPeMHEKMCJIOTH
Gonbme, 4eM B ofpasme
Ne 3; mo comepsxammio xe
AMaTOMOBEIX 3ToT ofpasel
OKazaJcd 3HATHTONBIO Gell-
Hee IOCJHeJHer0: B HeM Her
HE onHO# (opMmEl, KoTopasm
GBI JlOCTHTama MaccoBOTO
pacmpoctpascuns. Takoe xe
HCCOBMAJeHHE MOKHO OTMe-
THTh M OpPH CPaBHEHHH 006-
paana N\t 1 ¢ o6paamom N 3;
II0CTeIHAI 11eCKONBKO Gora-
e QHATOMOBLIME, TOFAA KAk
aMopIioli  KpeMAEKHECTOTIU
B HOM IOYTH B j(Ba pasa
MCHEINe, UeM B mepsoM. Ta-
KAM ofpasoM, cxefoBago
OPEeANONOMAT, YTO AWATO-
MOBHIE He ABJNAITCA CRAH-
CTBeHHBIM (PaxTOpOM Haxom- Pmc. 1. Comops 2& 2; fpannma 0,01—0,005 sm
neRHs KpeMHeknciothi!. B (mom MEKpocKomom)

TO JKe BPEMA IPUYPOTeH-

HOCT, Hamfoee 3HAYMTOABHOTO CONEP/KAHMA KPOMHEKMCIOTH K IIOBEPXHOCT-
HOMY cJolo, HanGoxee GoraToOMy OpraHHYeCKUM BemecTBoM, GhIcTpoe yOhBaHHe
ee ¢ rIy6uHO# B mpefexax OMOA30NEHHOro HIH ¢OCONOKEHHOro» rOPH3OHTA
OnpefelleHHO IOKAshIBAIOT, 9TO 3T (PAKTOPH MMEIOT TaKKe GHONOrHYECKMIl
xapaxrep. Ilocrefyomue n3bICKAHAA NOATBEPAATH 06a TONBKO 9TO BHICKA3aH-
HBIX OPEANoN0KeHns.

HUccnepys mop MmkpockonmoM o6pasmel otvydeBHHIXx (pakumi or 0,05 no
0,01 mx u or 0,01 no 0,005 mx ana nous M 1, 2, 3 1 7, Mu yGenmmucs, ITO,
KpOMe CPaBHATENBHO HeGoMBINOTO KOMAIecTBa CTBOPOK FHATOMOBHX (0cofenHo
B oGpasite N 2), Bo Beex yKasaHHKX mo4paX Hafmofaercs Haobuide ApyrEX
ofpasosanni, BecbMa pasHo0OpasHoOll Popmbl u pa3MepoB, To B BEAe Hal0deK
C POBEEIME MK 3a3y06peHHHIME KpasgMH, TO B BUfe HeOPABHIBHLIX GHCKBHETO-
00pasHLIX, CEPANEBUAHBIX, OKPYTILIX HIA TpaleNHeBATHLIX Tel, HHOTNA Gec-
nBeTHHIX, GONbmIel# ke JacTHIO HKEATOBATHIX H H3PefAKa TeMHO-GyphX (pHC.
1—4). Bce atu 06pasosanns coxpaHAMHCE Xak mociae o0paboTkm 0bpasma xpo-
MOBON CMeChl0, /IIA NONHOTO OKHCIEHHEA TyMyca, TaK H mocxe ofpaSorkm 5%
KOH mo Ban-Bomwmenemy. B oTHomeHEu omtuaecxnx cBoficts T 06paso-
BAHHM XAPAKTEPM3YITCA, KAK M CTBODKW AWATOMOBHIX, HHSKWNM IOKasaTeleM
NpCNOMICHAA; He TOALKO B KaHAjCKOM alnsame, HO fake B [NIMNEpPUHE OHY
o0Hapy;KHBAIOT OTpHOaTenENoe ABM:KeHAe moiocky Bekke; caegosaTensno, mo-
KajaTeslb IpenoMiaeHds nx Hwke 1,465, Ilpm ckpelmeHHRIX HEKOIAX OHM TaK
" 7 3a nermovenmen ofpasua M 8 (cu. Tar. 3) ¢ ray6mEm 70—75 cx, KoTOpHil mpen-
cranuser coboli THOAYEEIK JEaTOMAT, 06p mmiics Ha JHE 0

199



N1
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(oparmman)

Pac. 2. Kp
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H
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N2
(opurunan)

1en1a pact
n3

Puc 3. Kp
ap
a — ¢paknus  0,06—0,04 mm

6— @paxana 0,08—0,005 su (opuranan)



e, Kak U CTBOPKM JAHATOMOBLIX, BO BCeX CIyJasAX JIOKa3bBAlOT HOJHOe yra-
caHue, T. e. ABJAIOTCA ONTHUECKH U30TPoNHbIMU. Bce mepeuncienne npussa-
KN He OCTAaBIAIT COMHeHMA B TOM, YTO PTH O0Da30BAHHA COCTOAT M3 amopd-
HOTo KpeMHeaeMa — onaxa. Ilocne ofpaGotkn 5% KOH mo L'empoitmy oTHOCH-
TeAbHOe KONHYECTBO MX B NIOJC 3PeHHsA (IO CPABHEHMIO ¢ 3epHAMHM Ksapma K
APYTAX an#30TPONUBIX MMHEDANOB) 3aMETHO YMEHBIIAeTCH, TaK e KaK H
KomMuceTBO AuaToMosbix. OHAKO TO CPaBNEHHIO ¢ IOCHEAHEMYA OHH BCe K6
oBnajaloT Gonsieii yeTOATABOCTEIO K AeiicTpiio mieqoun. CTBOPKE AHaTOMOBEIX
MONHOCTLIO (38 e WHMIHBIME MCKIIOYCHWSIMH) PacTBOPAITCA mpHE 06paloTke
5% KOH mo mcromy Bpesckos (1934), T. €. Tpu marpcBanum Ha BORAHON
Gane B Tegenme 4 waca (cAemOBaTeNbHO, B 2 pasda AOJBIIC, yeM IO MOTORY
Cempoiia). [lna pacrBopeHHA e OMHUCAHHBIX (oleC MACCHBHEIX M KOMITaxT-
HEIX OO0 CPABHOHHI0 ¢ AHATOMOBLIMH ofpasoBaHHI Heo6XofMMa MOBTOPHaH 06-
paGotka mo Metony Bpcackoir. ITocie 210if 06paGOTKH OCTAIOTCS HOMIIOIOUMC-
JNGHHRKe BKBEMISIPE], 0GHAPY/KUBAIOITAE CHIBHLIC PH3HAKA PACTBOPEHMA IO
xpasm (puc. 5).

Taxk Kak HeKoTophic M3 ATHX 06pasopaHuii NANOMHNANH IO CBOEMY BHAY
DNCMCHTLI CKCJACTA KPCMHMCTHIX TyGoK, TO s o6paTHICA K M3BOCTHOMY CHENH-
amuery mo ry6xam II. J. Peasomy ! ¢ mpockGoit mpocmMoTpers mpenapats u 06-
PAaanpi M0YB W BLIACHATD, COAEPIKATCA MM B HHX OMHKYJAH TyGox. B peayasrare
aroro mpocMorpa IT JI Peasoit coofmun MHe, 9TO CIIAKYIH IyGOK HMEIOTCA BO
BCex 0fpasmax, HO p HAUTOKHBIX Konudecrsax. Tax, Ha mpenapate N 1 Haiige-
Ha OfHa cUHMKyJa, Ha mpemapate N 2 — tpu ofmoMKa, Ha Upcuapate N 3 —
nrectb 00a0MKOB 1 Ha Tipenapate Ne 7 — nBa ob6moMka (pume. 6). Taxum o6pa-
30M, II0 CPAaBHEHHUIO ¢ OrPOMIIOI Maccoi HaGm0AaeMBIX KpeMHe3eMHCTHX obpa-
sopaumii (KpoMe yIHAaTOMOBLIX ) CNUKYJIBI TYGOK He HIPAIOT MOUTH HUKAKOH poiIn
B HaKOMIeHHN aMopguoil KPCMHCKHUCIOTH B HCCIeFOBAaHHKX nousax. Haiigen-
HEle CIEKYJH IpHHAATeRAT IPCCIOBOJNLIM TyGKaM H3 ceMeiicTea Gajasr —
Spongillidae.

Iocae sakntovenns IT. [. Peasoro Mue ocTaBanoch 05paTiThes K clife MAIO
HayYeHHON POaM BEICIINX pacTeHWil B HaKONJIGHAH KPeMHe3CMa B NOYBAX.

IIpocMaTpEBas cTapsie paGoTH TIO BOIpPOCY O NPOHCXOMK/IGHMM IepHO3eMa,
B KOTOPHX YAeRAnoch, MeXKAy IpOYnM, BHHMaHHE TaK HasblBaeMbIM QuTOnm-
TapusAM, A Hamex GONBIIOe CXOACTBO MeKAy STHMH (PHTOIMTapHAME (HaumpH-
Mep, y PomaHOBCKoOro) ¢ Kp THIMH 06D HHAMYU B HCCIeAOBaHHBIX
MHOI0 T0UBax . JfixBaIn[ paccMATPUBAL (PHTOTATAPHA KAK «IIaBHH Hepas-
pylaAMEIA cocTas GoNOTHHX pacrenmii». Pylpexr e IIOKA3al, 4T0 «COMGKEH-
HBI b5 (Stipa p ta) naer Te iKe, 4TO E B YepHO3eMe, uToaMTa-
PHH ... ¢ ICPeXONHKIMA opMaMu K KpeMHEeBOMY CKeJIeTy, IPEYeM KOJMISCTBO
duronnrapmii ymenpmaercs ¢ raybmuoii» (1866).

Takum o6pasom, yKasaHHA Ha BO3MOKHOCTh HAKOMIEHHA KpeMHE3eMa B
BHEAE 0c00RIX DO opme 0OpasoBaHMid, 3a CUCT TIEPETHHBAHAA OCTATKOB BBLICHINX
pacTeHnH, GHIIYE CHENAHK €Ile Ha 3ape PasBUTUA JI0YBOBC/leHUA. B nacrosmee
BPEMA MBI MOXeM BOCHOJNB30BATHCA AOBOALAO GONnmmM gmeaoM QyHRaMeH-
TaIBHHX PaGoT MO anaTOMAW ¥ MUKPOXMMHM pacTeHHI, AalOIUX BechMa MHTE-
pecIibte MaTepHaJs 0 opMax HaKONIeHMA KpeMHe3eMa B pacTennax. OcoSenso
HEHHBIMM AJA Hacrosmell paGoTEl ABAAACH OGCTOATeNbHEI® MoHOrpadum 06
aHATOMMH anHAepMuca 3nakosux (Grob, 1896), o BoammkHoBeHuuM u Qopme
KpeMHEBHIX Klerok B amakophix (Frohmeyer, 1914), a Taxse aHaxormusie
paGoter mo m3ylemmio cemeiicrna Cyperaceae (Pfeiffer, 1925, 1927, 1929) =
pax apyrax (Molisch, 1918; Wissling, 1930; Netolitzky, 1929).

9@ paGoTH TIOKa3HBAIOT, YTO OKpeMHeHMe pacTeHuH, IIMPoKo pacmpocTpa-
nenuoe cpefu GONBMOro KOXHYECTBA CEMONCTB, B 9aCTHOCTH y 3JMAKOBLIX H

! Tlpn copedictanm mpop. M. H. P: Kop poMy, y cryda-
oM, MO nl!l

2 ci(peuuuc-rm hytolitaria, B Buge TOHKAX H 3a3yGpeREHX mo Gokam Tpy6ogex,
HEOTNa OKpAINCHHHX, H emle CTpyiiuaThe pomGudeckue TeXas.
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OCOKOBEIX, IIPOHCXOANT 1O TIPEHMYIUECTBY B BHUAC 0Gpa3oBaHAA OCOGHIX KpeM-
HCBHIX TeJl, HapaCTAIOUIAX OT 000N0YKM BHYTps KiaeTku. Yauic Bcero 3710T
npouecc IPOUCXOAUT B TaK HaBHBAGMEIX KODOTKEX KAETKAX STUACPMHCA, B KO-
TOpHIX 00pa3yloTcs OKpyrikie, GHCKBATOOOpasHLIe, CepICBUEbIe B TOMY no-
moGHEe KpemHAcphie Teda. OObiuEO 3T Tenma HeGoapmue (10—20 p),°
HHOrfla OHM JOCTHNAIT 3HAUATENHNON BexnuuHH — jgo 100—120 p, xax, ua-
npumep, y Arundo Donax (Molisch, 1948). Hapagy ¢ »vEM oxpemueRue
malmonaerca E B UIEHHBIX HaXry0s-
HEIX KIeTKaX, B aCCEMAIANMOHHOK
THaHM ¥ B nipoBoasmEx cocymax (Grob,
1896; Wlsslmg, 4930). 3tu o6paszosa-
HHEA HMe0T BHITAHYTyI0 ¢opmy u
BCJIG/ICTBHE CPACTAHASA Y4CTO OCTHIAIOT
sHauNTeldbHoi JuuHb. IKpemnepne Te-
7la KOPOTKMX KIETOK smEfepMuca Goas-
uteif 4acTLIO MPO3PAYHH], CTEKIOBHAHH,
TOrfa Kaxk o6pasoBaHMA BTOPOTO PoOAA
06HapyKEBAIOT 3€PHUCTOCTH H TCMHO-
Gypylo OKpacky.

CpaBHenHe ONHMCAHHE H PHCYHKOB
KPCMHCBRIX TeJl B 37aKaX H OCOKaX 10
TepeducACHURIM Bhe pafoTaM ¢
KpeM THIME 06p HUAMU B

HCCCHOBAHNLIX MIIOI HOYBAaX yGemma-

eT B L(OJHOM TOIKAECTDE TeX H APYIHX.

He orpaumumsasc, 9TAM CpaBHeHH-

eM, S, KpoMe TOro, IAYHO MCCIE/IOBA

KpeMHeBLIle Tela HECKOABKEX PacTeHMIt

n3 repGapust JlccoTexsumaecKoii akafe-

mum !: Phalaris arundinaceae, Carex

Prc. 6. Comxyan 'Yﬁ‘"‘ gracilis m Phragmites communis, u3

@ — H09TR NeNbHAA COMKYAA W3 ToYBM M2 KOTOPLIX ABa NepBHIX OBUIH COGpaHbl
:; as; ;—.o:n:;::- :o:myc::*::m '-l-'m:“x: Jimarensmrenrom B paitone r. HaHcka,
e us mowms N 8; ac, 3 — mospenaennue o6. IPEIEM B orHomeruE Phalaris arundi-
TOMXE COWKYM W8 HOYBM N 2; u — mospewx-  flaceae GEITO CKa3aHO, YTO IKIEMIIAP
NeHE® OGOMKHM CHEKYX. ero coGpan «c GoXOTHA CPENH COTOHYA-
(3apucosxa II. LI Pessoro) KOBO-COJIOHI|0BOTO MpoCTpancTsay. Brut
ucCIeoBaH 0CTATOK HEGOABUlOE YacTH

Pa3pe3aHHOro Ha KYCKH DPAacTeHHs IIOCT® OKMCIEHHSA ero XpOMOBOW CMecoi.

Bce mccaeposanunie pacrenus, ocoGenHo jxe Phalaris arundinaceae m
Phragmites, 06Hapy»uau NpucyTcTBHe P Gp Ix 0 opMe ¥ BeIMIHMHC
KPeMHOBHIX Tell, MMEBIINX B TOM H JIDYTOM OTHOMEHWM NOYTH IOJNHOE CXON-
CTBO ¢ KpeMHEBLIMH 0GPa30BaHUAME B CONOASMX.

Has toro arobe yGeanThCA, 9?0 EMEHHO KpeMHeaeMucThic o0pasoBaHHA
6moJorugeckoro OPOHCXOMKAEHHA, B BHA® KPeMHEBBHIX TeJ BBICIUHX DPACTEHHIT
R CTBOPOK JHATOMOBHIX, ABNAITCA ITaBHHIM MCTOYHEKOM KPEMHCKHCHOTHI, H3-
piaexaemoit 5% KOH npu marpepannm Ha KEnAmeii BofsAHo#i 6aHe, MHOIO 6RO
NpeANpHHATO CJAEAyOLee CIenuaJbHOe HCCIefoBaHHe. Bnuronapn CBOHM
paamepaM 3TE 00pasoBaHMA NPU OTMYUMBAHMHM UONAAAIOT TIABHEIM 00pasoM
B se Ppaxuma: 1) or 0,04 no 0,005 xx (mo Buabamcy) u orsacra 2) or 0,05

,01 um. B 6onee ToEkoi Ppaxmun (< 0,005 mm) Mukpockonm obHapysu-
BAET CPaBHHTENBHO HERHAYNTENbHOE KOJIHMYECTBO MEIKMX OGIOMKOB CTBOPOK
RHATOMOBBIX; BO3MOMKHO, 9TO CIofia Jomazaer K JacTh HaHGoXee MENKUX KpeM-
HeBHIX TelX DacTATEALHOro TpoHcXodpmeHds. IloaroMy, eca:m BHIBOX 0 HAKOM-
NeHHH KpeMHe3eMd GHOMOTMIECKHM NyTeM CIPABOJIHB, TO MBI JAODKHE 0KH-

hY
’

e S

I
~
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nlaTh, 9T0 IJABHAA MAcca KPeMHEKHCIOTH, PACTBOPMMON B IeN0TH, HPEAETCA
na gomo ¢paxnam or 0,01 po 0,005 mm. Uro6b mporeputs 9T0 mpeATIONOMKe-
1ie, MHOIO GBITO NpPOM3BENEHO pasjicicHUC Ra PpPaxuuu MyTeM OTMYIHBARES
nByX o0paanoB comopeit — Ne 2 m 3, nanThix 8B KommwectBe 20 z m mpensa-
PHTETBHO OKMCIeNNLIX Tepekuchio Bopopoua. Iocacnaan dpakmun <0,005 mx
Ghuta cofpaHa uyTeM BbUIAPMBAaHAA BCero ofbeMa ymoTpeGieHHOK RuA OTMY-
YHBAHHUA BOJABL

B monyueHENx ¢paxmusx Gbuia ompeperenma pacrsopEMag 3 5% KOH
KpeMHeKHCIOTa, OpAYeM AXs NOTHOTO PACTBOPEHHS JMATOMOBHIX GhuT lpuMe-
HeH MeToX Bpesckoii. Peayaprath aTHX onpejcJeHMii B Iepecdcre Ha cBOGOX-
HYI0 KpeMHeKHcaoTy (T. . 3a BhructoM 25i0;-AlyO3) upusepenst s Tabi. 7.

Tabnnua 7
Onp Si0y B MeXaHAYecKax (parmuax
(Amanus E. W. Tiopuuoi)
Tay6GokocToa6uarTut cnn;.:oz 0 M3
©PAKTHIL, M
- % 1 oOmied
d)p;/um;'n nogﬂre n:ékKS?g. Qp;/:u';mn .‘3‘3““9 % léi().m ©
0,25—0,05 0,32 0,10 1,1 0,58 0,07 0,8
0,05—0,01 4,88 0,85 9,8 2,87 0,40 4,4
0,01—0,005 18,71 6,16 69,6 16,56 6,31 69,3
<0,005 14,54 1,7 19,7 9,57 2,33 25,5

Kak MOKHO BAj\cTh, 9TH pe3yJbTATH BIONHe MONTBEPEWIM Moe IpEIo-
ZoMKeHHe, TAK Kak GonbIIasg YacTh KPEeMICKHMCIOTH, W3BJIeKaeMOH IeI09bi0
(oxomo 70% ), npuxomurcs Ha nomo dpauun or 0,01 mo 0,005 Mu, HanGonee
GoraTolt KpeMHe3eMOM GHONOTHIECKOTO IIPOMUCXOMKICHH.
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BosHUKAeT BOImpoc, KAKAME e IpHYMNAMH 00yCIOBAMBAeTCA CTONH 3HA-
YHTENLHOE HAKOIUIeHHe KPEMHEBEIX TENX PACTHTENLHOTO NPOHCXO/KAGHHA B
comonsax. fIBaserca au sT0 HaKolieHHe cmenudyEUECKUM JipomeccoM, 0Gm3aH-
HRIM, KAk Ionarax I'eipofiml, 0COTONEHMI0 CONOHIOB, MM e OHO ILPeJCTAB-
Jset coboid “TonpKo WaCTHEIH cxywaii mpomecca, ofAsaHHOro xpyram, Goaee
06L4Cro XapAKTCpa IPHIHEAM,

BOKYNHOCT, HMEIO(MXCA JANHAIX 0 9TOMY BONPOCY IIO3BOJIAET CUHTATH
TpaBHJILHEIM BTOpOe NpeXN0a0KeHue,

OxpeMReHHe pacTeHHIl NpeicTaBIAeT HIMPOKO DACIDPOCTPAHCHHOP SBIIE-
HHe, 0COOEHHO Y 31aKOB H OCOK, I09TOMY HalM4He KpeMHenmx obpasomammit
GH0MOTUTECKOT0 IIPOHCXOMKACHAA MOKHO OMKHIATH B JI0Gol mouse, a He TOMB-
Ko B conoasax. Tax ono m ecTs Ha camom jeme. Mccnenosanrne MAoW0 ¢Hop-
MaJbHEIE» TOUBM — uepHo3eM Hamensoi crenm u MoxoBoro mecuusectsa,
cepas JecHasA HOUBA M3 TYIbCKHX 3aCEK M LOAsoiucTasas m3 JlmcmHo — fefi-
CTBHTEIBHO OGHAPYKHBRIOT IPHCYTCTBHE KPEMHE3EMHCTHIX 3I6MEHTOB PACTH-
TEeNBHOTO IPOUCXOMIeHNA, HO B 3HAUMTeNbHO MEHBLIIHX KONUYOCTBAX, deM B
conopsx. IlosToMy upm sHaunTennHOM YCTOHUMBOCTH 3THX ODICMENTOB K
PacTBOPAIINEMY JeHCTBHIO 1{eJIOYH NPHECYTCTBHE HX B ATHX TOYBAX HE CKA-
3BIBAETCA 3AMETHHM 00pa3soM Ha PCayIbTaTax OnpefeleHHs amopdHo¥ KpeM-
uexmenotel mo lempolimy, XoTs B psje CIy9acB aNaiIH3 jaeT HEKOTOpoe
KommiecTBo cBoGomHOM <aMopgHoi» KpemmexHcaorw (Tiopum, 1929, 1935:
Pone, 1931).

B ofoSualomeik craThe 110 BONPOCY 0 BEICTeHUE KpeMHedeMa B PACTEHHAX
Buccaunr (Wissling, 1930) passupaer Baraaj, ato 06pasoBaHMe KpeMImeBHIX
TCA B PACTMTCALHHIX OpraHuaMax mpefcrasuser cofoit pedexanmonHsit mpo-
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mecc OcBOGOM(MEHAA OT HEHYKNHIX PACTEHMIO BELIECTB, MOCTYNAMIIEX MyTeM
0cMo03a H3 IO4YBCHHOTrO pacrBopa. OTcloma ciefyer, 9T0 cTemeHsr OKpeMHOHH
JOJAKHA 3aBHCETH OT COMNEP/KAaHMs PACTBOPHMOH KpPEMHEKHCAOTH B IOYBAX.
B nmourBepmense sToro BeIBOAA ABTODP cChiIAeTcH HA CHHCOK ceMelcTs M
POIOB KpeMHe3aeMHCTHIX pacreHmii, cocrapieHHusit Herommmkum (Netolitzky,
1929). M3 cnmcka BEAHO, 4To GONBIIMHCTBO KpeMHEe3eMHCTHIX DACTeHHH AB-
JAA0TCST 1PeACTABATENAMU (DIOPHI TPONHIECKMX H CyOTpOIMIECKHX CTpaH,
rae Graromaps sHepPrHYHBIM [pOHecCcAM BHIBETPHBANMA B HOYBaX (Ha M3BECT-
HEIX CTAJMAX Pa3BUTHA) MOMKeT OHITH MHOTO DPACTBOPMMOM KPeMHEKMCIOTHL

Yro e KacaeTcs KpeMHe3eMHCTHIX PacTCNMii yMepeHHBIX IIEPOT, TO OHM
Gonpiuch JacTHI0 OTHOCATCS K GONOTHRIM pacTCUMAM. ¢3acToMHAag BOAA,—
ropoput @Ppeii Buccauur,— 04eBHAHO, co3pactT GHarompUATHHE YCHOBUA A
IOCTYNNCHNA KPOMHEKHCIOTH B pacTeBuss»., G Moeil TOIKHM apeHuss, 510 mpef-
TONO)KeHHe COoBepNIeHHO NPABANELHO, TAK KAK NP JUIATeJBHOM 34CT06 BOAHI
B 3a6010T¢HNLIX MOHMKEHHAX AOMKOH IPOHCXONUTH EHTEHCHBHEIA rHIDOIH3
CHIEKATOB M AIOMOCHAHKATOB, B Pe3ylbTaTe KOTOPOTO TOYBEHHBIA pacTBOp
MOKeT COfep/KaTh 3HAYMTOABHEIE KOXIMZeCTBA KPeMHEKHCIOTH, IOCTymaoumel
B PacTeHHA.

TaxaM 06pasoM, HaKoILIende KPEMHEKECIOTH B COJNOAAX, MPMYPOUEIHBIX
K 3amafiMHaM CTeOHOH M JIecoCTeNHON 30, ClefyeT PaccMaTPMBAaTh KAK FacT-
HIl cayyait OwollorHuecKoil aKKYMyJAOUHE KpeMHe3eMa B 3a00J0UeHHBIX
Hmo4Bax IIPH 3acTOMHOM XapakTepe YBIaxHenmus. IIpnm 8ToM Bariage CTaHO-
BATCA NOHATHHIME Takue PakThi, KAK SHAYHTENbHOe CofepKaHHe aMopgrioi
KPCMIIEKHCIOTH, OGHApYKeHHoit No MeroAyY Iefpoiima B mMouBax IOWMLY
p. Boaxosa (Tenpoiix, 1926). Kax mapectno, aror ¢daxr mnpumen Ieppoiina
K NPeANoNI0KeHHI0 0 GhiBIIEM 3aCONeHHN YKa3aHHHX IO0YB, 4TO BCTPETHIO,
ofHaKo, pemnnTenbHEle Boapasenus JI. M. Ilpacomosa, BhIcKasaBmIero, Me:ay
OpOYnM, TPEANnoTokKeHHC 0 NO3MOMKHOCTH GHONOrHIeCKOro HAKOUIEHHA KpeM-
nekucxornl (IIpaconos, 1927). C nameit ToIKu 3peHHs, 37ech MBI HMeeM ApY-
IOl 9acTHHH ciIydait GHONIOrMYecKOro HAKOIIOHEA KPEMHOKHCAOTH, 06s3air-
HEIA o0Djell TIpAYEHe — NOBLINEHHOMY YBIa)KHEHHI0 HONMEHHBLIX NMOYB, HMEI-
IeMy B pafie caydaeB XapaxkTep saGonaunBanns.

BechMa BepoATHO, 9TO HAKOIVIEHH® KpeMHOKHCIOTH GHONOrHYECKHM IIy-
7eM NPOHCXOAMT BO BCeX 3a00J096HHEIX MOHHKeHHAX KAK B CTENHON, TaKk H
B JecHo#l 30He, N0 B mOCTeAHell, B CHIy MeHee GIArONMPHATHEIX YCHOBMA MH-
HepalH3amAM OPraHAYECKAX OCTATKOB, 9TO NAKOILIEHHE MOXKET MAacKEPOBaTh-
ci obpasoaHHeM Topda. B HpapENBHOCTM Taxoro IpeaNoJNOMeNAs MeHsd,
B YACTHOCTH, yGe:KpmaeT pe3ymbTaT HCCIENOBAHHA KDeMHEBHIX Tel B JBYX
o6pasnax Phragmites communis — ogsoro u3 J{HempomeTpoBcKoit o6aacTa,
a Apyroro us JleHuHrpanckoit. B ToM m xpyrom ofpasme Obim oGHapYKeHH
B 3HaUMTeNBHLIX KOXMIECTBAX ¥ NPHTOM NpEGIM3MTeIsHO ORHHAKOBEIC IO
(opMe H pasMcpaM KpyNHEle KpeMHEBEIe TeJa.

OpHako MOKHO IPeADONATaTh, 9TO B YCIOBHAX KIEMaTa JeCOCTONHON K
CTCNHOM 30H HaKOIJIeHHe KpeMHeaeMa B 3a00JI09cHHEIX 3allafuHAaX Graropaps
CUILHOM TPaHCOHPAIHH BOAH! DAacTeHHAMH JOJKHO MMeTh Golee MHTEHCHB-
HHi xapaKrep, 9eM B JecHON 30He, TAK KK UPE OTOM MOKHO OXHAaTh Golee
aHauNMTeJbHOe HaKoIleHHe KPCMHC3eMa B pacTeHusix. BecyMa BeposTHO, uTO
B TOM JKC HaOpaBleHHH MOKeT OKA3LIBATh BINAHHe M GoJiice BHICOKas KOH-
QeHTpanHsr KpPeMHEKHCIOTH B TOYBEHHOM PAacTBOpe HIN B BONC BPOMEHHBIX
BoJ0eMOB, HOKPHIBAKINNX 3ATAAAHE JeCOCTENHON M CTeNHOH 30H. ITO ABIe-
HHe MoKeT OLITh 00fi3aHO 0COOEHHOCTAM COBPEMEHHBLIX KIMMATHIOCKHMX YCJIO-
BHIf; BIASHHAE e GHIBILICH CONOHIEBATOCTH UMEeET, o Beell BEPOATHOCTH, ML
qacTHoe 3HAYeHHE (IJIA HCKUTOPHIX pPasHOBAHOCTeH THIAYHHIX [Jerpajypo-
pamwiLix conoHHoB). dIpeanonaraTe ke ORIBITY 8acONeHHOCTL JIA IOX30NO0-
BUAMEIX, 9aCTO 3a00M0UEHHBIX, CONONeH 3aUAfAH, KAK y)Ke MOXHO GHIO BH-
ReTh M3 Pe3yNLTATOB WMCCAGNOBAHHA COCTABA JMATOMOBHIX, HET OCHOBRHMiL.

WiTag, MLl NPHXOAMM K BEIBOJY, 9TO HAKOIUICHHE KPEMHEKACIOTH B Tak
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HaBLIBAEMHIX COMOAAX IPOMCXONMT GHONOrHYEeCKAM INyTeM ¥ He ABIAETCH
criequdAYECKUM LpomeccoM, NPECYIEM TOJBKO @TOMY Thdy I0dYB n o0ssaB-
HHIM, KaK 8To Ipefmoxarax I'efpoiill, IPOHCXOMXACHHIO CONONeH H3 COTOHNOB
H col0HYaKoB. Bmomormdeckoe HaKomieHEe KpeMHEKHCJOTHL B IOYBAX, CBA-
3aHHOE C JeATENBHOCTHI0 BHICHIMX PACTEHHIl U AWATOMOBMLIX, IIPeJCTaBIseT
co6oit Gonee ofmEik ® Gollee MMPOKO PACHPOCTPAHEHHEIH IPOLECC, OOA3AHHbI
B OCHOBHOM YCJIOBHAM IOBHIIEHHOTO YBIAXKHOHHfA, & He GhBINel 3acoleH-
HOCTH mouB. IlpejcTaBuTenn GOMOTHOMR PAcTHTEALHOCTH H3 CeMeHCTBA 3IaKO-
BHX, OCOKOBHIX, XBOIIe# M T. I. IOAIBEPralOTCA OKPeMHEHHI H BO3BPaI{aloT
B TOYBY KpeMHEKHCAOTY B JopMe KpeMHEBEIX (OHAZOBHIX) Tell B PA3NAIHBIX
reorpagudeckax ofmacrsax. TO Ke caMoe MOKHO CKAzaTh M O JHATOMOBEIX.
Ewge s 1921 r. mpod. H. U. ITpoxoposrim GlI0 yeTaHOBACHO NANHIHE TAH-
nupeil AuaToMoBRIX B Hop301ax Hoanckoro momyocrposa. HezamHue Hcciemo-
parna [eomopdonormueckoro maCTHTYTa AKafeMHM HayK Hapsjy ¢ yCTAHOB-
JleHHeM Ype3BHYAHO IIAPOKOro PacHmpocTpaHeHHA AMATOMHTOB B 03epax H
Gonorax Homeckoro momyocrposa nalE HHTepecHHle CBefeHHA H O paclpo-
CTpaHeHMH JHATOMOBLIX B IIOYBAX.

«JluaToMaTHl GEUIE OOHAPYKEHL! B JECHHX MOYAKUHAX, CPeE BATYHHBIX
poccemeit, Ha Gollee HIM MeHee POBHHIX y9acTKAX C LOP TaAbHOMK p
HOCTHI0, HCKIKYAKMIeH fomyIneRAe HaMHBHOro Mx mpoacxoxaenas» (Eropos,
1934), mpmaeM «MEKPOCKONHYECKAl aHATH3 HOKasal HajldWe NeJoro psaAa
opM, cofepsRamIAxX BIOAHe HOPMAALHEIA XpoMaTodop, KIETOYHEE BKIOYEHHS
M T. A, 9TH pe3yNLTATHl OKOHYATENHLHO IIOATBODAHIE (JaKT HHTEHCHBHOrO
PasBHTHA AMATOMOBHIX B MEJKHX JECHHIX MOY)KMHAX, CIOH BOAEL B KOTODPHIX
CONIOINp H PAJOM H3MepseTcA HeckonpxuMu camtamerpammy  (Ilopemxmil
u Ap., 1934).

IlppEHMas Bo BHHMaHHe Bce M3NOKeHHoe, HEOGXOMMMO TaKiKe CHEAATH
BBIBOJ, 49T0 HalXHEIHe aMODPHON KpeMHEKHCIOTH, ompefe-
aseMolt mo Mcroxy lenpoiima, me MOMKeT CIy®HTH py-
KOBONANHMM NPH3HAaKOM JifA pelleHHA BOOpoca o GmB-
mei# 3aconennocru moas. C ropasjo GoipmIEM TpaBoM STOT IPU3HAK
MOMKHO MCHONb30BATH KAK NOKA3aTeldb 0COOBIX YCIOBHM H3GHITOYHOrO yBIAMK-
HeHMA. BMecte ¢ TeM HeoGXomuMO oTMETHTH, aT0 Mertof I'efipoiima HepocTaTo-
9eH NIA IONHOTO H3BIeYeHAs aMOpHOM KpeMHeRMCIOTH GHolOrEIecKoro
mpbEcxoKmeHEA. JlxA mOMHOro pacTBOopeHMsi ee HeofxoaEMa Mo KpaitHeit
Mepe JIByKpaTHas oGpaGoTka mo MeToxy Bpesckoii; ogHaxo Takas o6paGoTka,
BOPOATHO, GyleT COMPOBOMKAATHCA 3aMETHHRIM PACTBOPEHMCM KBApHa ¥ JPYTHX
cunnKaTon. BoamoskHO, yA0BIeTBOPATENEHEE PeayIbTATHl MOKHO Gyaer moiy-
YHTH METOIOM Pa3NieICHAA 110 YACIBLHOMY BeCy, TAK KaK yAeObHEIE Bec ONAX0B
3HAYHTeNLHO MeHBbINe, YeM Yy KBapla m ApyrEx chamkatos. Ho aror Bompoc
He BXOAHUT B 8ajady HAcTOAIEro cooGIieHHs.

B 3aKnoveHHe CYHTAI0 CBOHM JOATOM BHIPA3HTh IIPASHATEIEHOCTH
B. C. Tlopenxomy m IT. . PeapoMy 3a mOMOIM: B BWACHEHHA BOIPOCA O POJH
JiHaT X U Op HEIX TyGOK.
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K BONPOCY O IPUPOJE ®YJIBBOKUCJIIOT
TIOYBEHHOI'O T'YMYCA'!

KPATKASA HCTOPUA BONPOCA

Bonee 100 mer nasay Bepueanmyc (Berzelius, 1833, 1839) ssen B Hayky
HNOHATHE 0 ¢KPEeHOBOMy (MIM (KO ii») H «amoKp » (wIm «ocamoe-
HO-KJI09€BOH») KMCIOTaX, KOTOpHe, N0 ero MHEHMIO, BMecTe C [yMHHOBOM
KHCIOTOH W TYMMHOM ABJAIOTCH FIOBHBIMH COCTABHBIMH YaCTAMH YTOYBOHHOIO
ryMyca n Topgos.

B cBoem xanuramesov anm toro spevenu tpyne «Lehrbuch der Chemies
(1. VIII, 1839) Bepueanmyc aam o6cTosTelnHoe OmMCAliHe METOAHKHE BBIf6-
NeHAA KP | amoKp KHCIOT M3 NPHAPOAHbIX MATEPHAIOB H TpABEN
HoAPOGHYI0 XapaKTepUCTHKY CBOMCTB Ha3BAIIBIX KHCJIOT H HX coleli ¢ pas-
NHYHBIMH OcHoBawmaME (Tabu. 1).

1lonnsyscs MeTounkoit Bepmennyca (¢ HexoTopeiMH maMeHnennamm), I'ep-
man (Hermann, 1837, 4841, 1842) n Myasgep (Mulder, 1844, 1861) nasmau
KpeHOBYI0 M 4lOKDEHOBYI0 XMCIOTHBl B moYBax u Topdax; B caydae ITAX
001,8KTOB HajBarlHbie KUCJOTLI BRIZGNAIOTCA W3 KHCAOro (mibrpaTa mocie
OCasKZeHHA TYyMHHOBOM KUCIOTH! N3 INeI0YHOH BRTAKKHY.

IlcpBbie anaJM3El GIEMEHTAPIOrO COCTABA KPEHOBOH M aNOKPeHOBOH KHC-
70T, iPUBEJEHHBIC B YHOMAHYTOM Bbime Tpyae Beprexuyca, mpEHagnesar
Tepmany; onm, onHaKo, Ne BHYIIaXH JoBepHa Bepnemmycy u ocoberno Myis-
nepy (us-3a Beicokmx uagdp asora). Bomee TouREIMEM, HECOMHOHHO, CUOAYeT
CYATATh pesylpTaTH aHauu308 Myusiepa, npusefennsle B ero «Die Chemie
der Ackerkrume» (1861), xoTsa u3-3a BEICOKOi TeMmepaTypu (140°), Kotopam
DpuMeHsnac, MyapaepoM 1(pH BECYNIMBAHHE IIpelapaTos A0 aHAMU3a, AaH-
HIle ®THX AHANH30B NOABeprawoTcsa Kpatuke. HaK BHMHO W3 3THX NAHHHX,
npuBefeHHHX B Tabx. 2, amoKpenosas m 0cofeMHo KpeHOBasg KACAOTH OTIH-
9810TCA OT TYMEHOBOH KHCIOTHI 3uAYMTeNbHO Golce HE3KHM COfepKaHHeM
yrieposia ® COOTBETCTBCHHO GoNee BHICOKEM CONEPIKABMEM KHCIOPOAA.

Ha ocrosammEm cBoux aHaam3oB Myabfep OpelToUI AAf KpeHOBOE H
AIOKPCHOBOM KHCIOT OupeneldeHHbIe XHMHYecKHe (OpMyJNH: A KpeHOBOR
CosH24016 u ausa amoxpenosoit Co4H)20j2,, paccMaTpupas 3TE KHCIOTH Kak
GesasoTHCTHeE coefHHEHMs (comepamme asoT B opme ammomus). dtu Pop-
MYJIBI, OJIHAKO, ¥MeJH TOAKKO CYeTHOe 3BAYeHHe H He OTPAKAIH JAeHCTBH-
Te)BHHX BEINYAH MONEKYIPHBIX BECOB.

Yro KacaeTcs CBOHCTB CAMHX KMCIOT M MX COJEH, TO B 9TOM OTHOIIEHAR
Myanaep He aipufabun mOYTH HAYETo HOBOTO K ToMY, 4To GBimo maHo Bepme-
IHYCOM.

B pamsHeiinieM xofe WayteHHs HPMpPOAH TyMyca B HogBax (H Topdax)
BHHUMaHMe HcclefoBaTedell GHUIO COCPCAOTOUeHO MOYTH HCKIIOYUTENEHO HA
rpynuc TYMEHOBOM KHCIOTLI; B OTHOMEHWH Goxee PacTBOPMMBIX, HO IIpemapa-
THBHO TpyAHee BHIE. X Kp it B P i kacaor Bepmemmyca
He 6BLIO TIONTy9eHO0 MOYTH HHKAKMX HOBHIX AaHHEIX, TeM He MeHee Ha3BaHAR

! Tpymu Tows. ma-Ta mu. B, B. Jloxytaesa AH CCCP, 1940, T. XXIIL
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(Berzelius, 1833)

Tabauna 1
CooticTa kpenoBoli m anokpeRoBoii KHcaoT M BX coledh no Bepueamycy

Comn K| ¥ ee 0074 A KHCIOTA U €6 COTn
CBeTJIor0 mBeTa (anoKpenaTH) wepno-Gyporo meera
Cno6onene | PactsopuMa B Bome m cumpre P P B BOmC B 7 Mo-
KHCIIOTH ser GuTh W B Qopme, TpynHee
pnc-mopnuoﬁ
Conrn K } PacrpopExyu B BOZe B - B BOJe, OC PACTBO-
» Na Te, He PACTBOPHMH B aﬁconmnox pmu B coupTe
cmapre
» NH, | Toxe, aro u coam K m Na, ups| To sxe, uro w comx K m Na; npm
DNNAPHBARAM 9ACTEYEO pasfara- | BHUADABAHHM NePeXo.uT B KWC-
10TcA, DPeBpaniagch B KACAYIO COJb | Y0 CONb
» Ba Tpynmo pacrBopuma B BOIe, PACTBO-
plma B H3GEITKE BOXB
» Ca P B BOfE, 6 xKue- | ) tleltmo-ﬁypl-le ocam\u, upr npo—
nau conb | ok
» Mg Jlerxo pacropuMa B BOge i pA0 npu Ma6i
) comt
» Al Heiitpanbran codb, HE P A »Basg EMeeT 0CO-
KAc/Tasg — PacTsopuMa Pacmopn- GeRROE CPORCTBO K aJIIOMBHAHIO,
Ma B aMMuake, 0o6pasya aBOiuyi0 IIpu nacrawsannm ¢ AI(OH), amo-
€ONb, PACTBOPUMYIO MOCTe Yia.e-
ABA N30HTKA aMMHAKa Tfpn MaJIoM Ro:mqecne A)(OH);
noNydacTe pgc'mopnuui& am;
a
o OCHJIOR A p
: JIOTO  QMIOMANEA HC DPICTBOPHM
» Mn PacteopuMa B H30HTKe KpeROBoi
KHCIIOTH
» Fe” PacrsopuMa B Bose PactropaMa B Boje, Ho H®a BO3[Y-
xe HePOXOMT B OCHOBHYIO OKMC-
conp OCHOBHAA COJb BAKA-
fl.,‘:l(Nlesa WepHOro muBera, Ha
Bosnyxe Gypeer (mBer oxpw)
» Fe" | I'pasuo-Gemoro umera (B cyXoM co- | Yopnmii X/ONeCcBHAHMA  0CANOK;
CTOAHEA), He PacTBOpAMa B BOJC, pacTBopaerca B ammduake B KOH
P pAETCH B IJ):m:m& CHAYajla PacTBOPAGTCH, 2 3aTeM
raerca pacrsopom KOH m NaOH N1aeT 0caNoK OCHOBHOH comH
«Kp A» H «anoKp », WIH (KIOueBag» H ¢0caJ0THO-KITI09eBaA»,

KHCIOTH HallIn mupokoe pacfipocTpaHcnue B Kypcax TMOYBOBeJeHAf, 8 CBOM-
CTBA DTHX KACJHOT H HX coneii, omAcaunbic Bepmennycom u Myasaepom, kia-
IMChL B OCHOBY OGBACHICHU nozlsonooﬁpaaonn'rcnbnoro apoxecca (Cmbapnes,

1900—1901).
TaGuuna 2
9 pHBIH cocTas meper xacaor, %
(no Mynbnepy. 1861)
Kuegora c H 0 N
YasMaHoBaR M8 'mpt[)a (ﬂ,penuee u3
ABYX QUANMB0B) . 62,02 4,65 33,33 He oug.
Tymmnosasn us paanmumx 06BeKTOB
(cpenmee W3 WATR aHANHMB30B) . 57,20 4,80 34,10 3,9
Anoxpenosas (cpe;mee 3 nempex
aMaA30B) . . . 48,80 4,00 44,50 2,5
ernonm (cpenuee s 'rpex auemuaon) 44,90 5,30 47,90 1,9
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Hossle skcmepEMeHTANBHEIE AaHHBE O COCTaBe OTAGABHEIX (paxnmit ry-
Myca, B TOM UHCIe M AaHHEe, OTHOCAIACCA K rpyNde KPeHOBOR H ANOKpe-
HOBOH KWCIHOT, OHAM HOJAyYeHH aMepHKaHCKHME mccaepoBatensmm Illpeiime-
pom r IMopu (Schreiner, Shorey, -19?0). Haspanuuy aBropaM, KaK H3BeCTHO,
yAaoCh BEIZENMTL W3 NOYDEHHOro IryMyca u EfjeHTH(umApoBaTs Goasmoe
KO/IM9eCTBO OTpe/lcNeHHBIX OpPraEMJeCKEX COe/MHEHMHA, OTHOCAMAXCA K pas-
IAYEBIM KiaccaM. ‘B wacTHOcTH, 3 (pakumm K@caoro GANETpaTA WOCAE OCAR-
NeHHsA TYMUHOBOH KHCHOTHI M3 IICIOYHON BHITAKKH, COOTBETCTBYIONIETO Ipym-
me KpeHOBOIi M amoKperoBoil kuciaor Bepnemmyca, GBLIE BHJENCHHB CIefylo-
ITHe NMPOAYKTH: AErM)(DOOKCHCTEAPHUHOBAs KHCIOTa, HYKICMHOBAA KHCJIOTA,
KCAHTHH, TMOOKCAHTHH, KPeaTHHMH, OUTO3HH, FHCTHAMH, apTAHEH, NeHTO3aHEL
B HEKOTODHe Apyrue CoefNHeHUA.

Peaymsratht uccaegosamuii Illpeiimepa m COTpyAHMKOB CHWJIBHO IOKOTe-
Gasnu TpeAcTABAEHHEs 0 PEANBHOCTH CYH[ECT HA K] i B p it
KHCTOT Bepmeauyca Kax cnemauyecKux BhICOKOMONEKYJNAPHBIX IePerHONHEIX
Kmcaor L.

Onuako HCOGXOAUMO OTMETMTE, UTO KOMHYECT! cofiep;KaHAe HCHTH-
(UIMpPOBAHHBIX COefMHeNMit B HAasBaHHON Bhuue @pakmEm TymMyca GLIIO OweHB
HeaHATUTENbHBIM, TOTAA KaK BcA (pakmms cocraBasua oKoxo 40% or obmero
KOMHIECTBA OPTANMIECKOro BeMecTBa MCCTefoBalHON TMOYBH (IO Yriepoay).
IloaToMy 3fech, KaK ¥ B OTHOMIEHAM TPYNUH TyMEHOBOH Kmciorw (LIMyk,
1924a, 6), MoxHO WONAraTh, aT0 BRImeNenHbie Lllpeiinepon & conpyAHIKAMH CO-
efAHeHHA (TePCIUCIeHHEe Bhle) HO MOTYT XapaKTepH3oBaTh BCIO (PpaKIy
«KPENOBOii» M ¢«AIOKPCHOBOA» KACAOT B LCIOM.

Bexope mociae omyGIAKOBAHHMS OCHOBHEIX paboT HAa3BaHHBIX aMEPHKAHCKYX
uceaeposatexaeii Ogorr (Oden, 1919) B MoHorpagmu 0 TYMEHOBHIX KHCIOTAX
BepHYICA ¥ TpeHeil TouKe 3peEHs Bepueauyca Ha TyMyc Kak Ha KOMUJIEKC
crenmpICCKIX meperHofHbix (mo TepmuHonoruu OfeHa — ryMEHOBHX) Kn-
cnor. B cpoeit kraccadmraman rymycossix Bemects Ofen 0GBeXEHHI KpeHO-
BYI0 ¥ aTIOKPeHOBYI0 KHCIOTH Bepilenmyca B ofHy Ipynmy Jerko pacTsopu-
MEIX B BOfle KHACJIOT, KOTODYIO Haapal cOODHBIM mMeHeM «(yIBBORMCIOTLIN
n3-3a MX KeATol oxpacku (oT GiegHo- KO somoTHCTO-KenTolt) 2, OTmMeTHB Ma-
Jyi0 H3y9eHHOCTH THX KHCIOT, H3 KOTOPHIX 9aCTh JYBCTBUTENBHA K OKHCJIE-
HEI (KpeNoBEe KWCIOTH), ¥acTh GoNee ycToiiumpa (amoKpeHoBBie KMCJIOTHI),
Onen He TIpEGaBUA HUKAKAX HOBEIX MaTepHANOB K MX TNO3HAHMIO, M TPYIIIOBAA
XapaKTepUCTHKA (yIRBOKACIOT, IPHBONEMAA B yKasaHEOK Momorpagmm Ope-
Ha, TIOBTOPsieT B KpaTKoH (opMe XapaKTepHCTAKY Kp ¥ amoKpeHoBOk
xrcaor no Bepuemuycy. ITo Onery, @yaspokmcaors: 1) maloT MCTHHEElE, Jer-
%o AudpPyRANpyIOIHe PACTBOPLL B BOAE B CHEpTe; 2) PacTBOPEMH B IIET0TAX;
3) mx coaw GOIbINell YacTHIO PACTBOPEMHL B BOfe; 4) cofepikamme yriaepoia
B HMX MeHbIe 55 %.

Tourn opHoBpeMenno ¢ monorpadmeit Onera 6mna omy6amkosana paGoTa
Touna (Popp, 1920) o pesynbraTax MccleXoBaHMS STyMajieBOli KHCIOTH?,
BHIAeNeHHOM mM m3 Topda B Bume pacTBopEMOK Ca-conm (mpE HarpeBagmd
Toptha ¢ M3BecTKOBEIM MouoKoM npm 180°). Bynyunm oummena, rymanesas knc-
nota mpemcrarasna coboi GarpaaMomonofEYI0 Maccy KeNTOrO IIBETa, PACTBO-
pEMYI0 B BOJS, pa3BefieHHOM CUHpPTe W He PacTBOPEMYI B odmpe, GeHaHHe n
Gensoxe. Ona BoccraHapiMBaza (PENMHIOBY AANKOCTH B AMMEAYHEIE PacTBOP
AgNO;, anemerTapHsli cncras ee — 43% E, 6% H = 51% O (mo pasmoctn).
Bce ee conu pacTBOPYMLI B BOXE, HO MOTYT GHITh OCaKKOHBI AJIKOTOIEM. X

Herpynno BEAeTh, uTO IO TEpEYHCAEHHBIM CBONCTBAM ryMameBas KHCHI0Ta
6xA3K0 HAlOMUHAaeT KPeHORy10 KHciaOTy Bepmesuyca m Mosker GHITH oTHeceHa
K rpyome ¢yaseoxucror OpeHa, XOTA OCTACTCA BOUPOC, He SIBIACTCA JHA

! Bepnenumye l?lmll. Ba OCHOBAHEM CocTaBa colteflf, MoneRyaapEE Bec Kpemosoi
KHEcoTH papEEM 1333, & anoxpen - 1698,

2 Fulvus — sReaTrt, '



TyMalleBasd KMCJI0TAa MCKYCCTBOHHBIM IPOAYKTOM PeakmuE Topda ¢ HBBECTKO-
BHIM MOJIOKOM IPH BHICOKOH TeMmepaType.

JanbHedine AccAeTOBABMA HAJX TyMajeBoif KHCTOTO GhUIR mPOM3BeeHH
Mapkycconom (Marcusson, 1925, 192? , KOTODHI BHJENNI ee B BAAE HATPH-
eBoif comu (¢ meGomsimoii mpumechio NagSO,) m3 xmcmoro uisTpaTa wocae
OCaMKICHUA TyMRHOBOH KHCJIOTHI WA IIeJOTHON BBITAKKHE, NONYYCHHOA myTeM
oBpaborrn Topda 1% NaOH (upm xunsuemmm B Tewemme 2 uac.).

Ilonyqcnnasn HaTpmeBas cONb IyMaleBoOii KMCHOTE cocTaBuaia oxomo 30%
or Maccur Bsaroro ropda. Oma IpexncraBiAma coBGoi wepHO-GYpyI0 THrpOCKO-
nMYeCKyI0 Maccy, pacTeopuMylo B 50% cnupre ¥ He PACTBOPEMYIO B KPCIKOM
cunpte. BomHbI# pacTBOP Ce BOCCTAHABIMBAN (PENMATOBYIO MKRAKOCTH B aMMH-
auHBI# pacTBOp cepeGpa; IpA OCTOPOKIOM M30NNPOBAHME OHa flaBaja ¢ Had-
TOPE30PUUAOM B COMAROH KECAOToH peaknmio Tomnerca Ha riIOKypoHOBYIO
KHcHoTy, a npn Harpesanun ¢ HCl smpensna gypdypou.

B otamune or llomma, cumTapmero, aro rymaleBasd KHCIOTA ABIASETCA
MPOAYKTOM PAa3PYIIeHHs T'yMMHOBOH KHCHOTLI, MapKyccOR paccMaTpHBaeT ry-
MaJieByI0 KHCJIOTY B KavecTse IDEALIeCTBeHANKA T'YMHHOBON KWCNOTH, NPEEMA-
Mas BO BHEAMaHHe OTCYTCTBHe é¢ B OYPHX R KaMeHHHIX YTJIAX 1 Jerkmii mepe-
X0 ee B TYMEHOBYIO KACJOTY NPA BLIIADHRAHHK C Pa3BEACHHON CONAROA MIK
masenesoii Kuciaordis. Mcrownnron rymanesoit xmeaotst Mapkyccon camraer
OKCHIeILTI0M03y TOpdha.

ITo mMucuuio Bakcmana (Waksman, 1936; Baxcman, 1937), mopuie fagunie
0 XNMER IeMHULeATI0N03 H CHeNHAlBHO O KOMIJIEKCAX YPOHOBOK KHCHOTH
(BBEAY TOTO, 9TO Gomee 50% cocraBHBIX FacrTel carHyMa COCTOMT M8 BTHX
KOMIIEKCOB) MOTAM 6bl MaTh HOBOJ PacCMATPEBATH TaK TIA3LIBAEMYI0 IyMa-
NeBYI0 KACJOTY He Kak OPOAYKT PARNOKeHMs, 10 KaK COCTABHYI0 JacTh OCTAT-
KoB pacrenmit. Ecanm e ona oGpasyercs B0 Bpems IpoIecca PasaoXeHAA TOP-
¢a, TO 9TO, BepOATHO, MPOHCXOXRT Gnarogaps CHHTESHPYIONICH XeATeNLHOCTH
MHEKPOOPraHE3MOB, 1I0A00H0 TOMY, KaK HTO AMEeT MeCTO B Ciydyae efpasoBauns
GaKkTepHaABNLIX CAM3el m KameXeif, comepalVX TPYNOH IIOKYPOHOBOK
KHCJOTHL, -

VYnoMaEyTHe o CHX LOP aBTOPH], KaK NPABHIO, CYATANH MHTEDPECYION[YI0
Hac rpynny coejMHeHAME RemiecTBaMH 0(e3a30THCTEIME; HalAYHe as0Ta, eClIH
OX onpefensaincs, 00bACHANOCH NPACYTCcTBHEM asoTa B Popme ammonna (Mys-
nep). B mporEBOTIONOKHOCTE 9TOMY MHeHHIo, akad. B. P. Baapamc, samnmas-
wmii BaraAns Bepmenmyca u Myiusgepa o maunymm B DOYBEHHOM Iepernoe
cuenAPRIECKUX KHCIOT — YALMUHOBOK, TYMHHOBOM, KPEHOBOR H 2)IOKPEHOBO,
CUATAN BCe HABBAHHLIE KHCTOTHL BEIIECTBAMH A30THCTHIMU M NPHTOM C BHICO-
REM concp:xaAmeM asora (Bmasamc, 1936). 9710 ykasamme, K coxaneHnmio, He
COPOBOKAANOCH KOIKPETHHIME JAAHHLIMA AHAJIM3O0B. '

Kocseunsle lanHbIe B TMOAB3V NPCATONOAKEHAA, UTO rpymna (yIEBOKACIOT
HOYBeHHOTO TyMyca HpefCcTaBisicT cobolt a3oTcofepiKalife COeMHENUs, TIONY-
qenst NoGeconom u IIsmmem (Hobson, Page, 1932) npm naygenvn mprpoast aso-
THCTHIX cOej(xHeHnd (PpakmmH KHCiOro mibTpaTa Mocie OCAMKACHHSA TyMHHO-
BOH KHCJIOTHI M3 IMEIOYHON BHTANKKA («HETyMHHOBAZ YacTh» OPraHMIECKOTO
BemiecTBa mOYBW, 1o Tepymuoiornm Ilamxka). ITo namunim ToGecoma m ITapsxa,
GonnIIas 9acTh <HEryMAHOBOTO a30Ta», HO-BHAMMOMY, TIPEHAJIIKAT KOJITOMN -
RHIM BEmIECTBAM, OCAKAAeMLIM OCHOBHEIM YKCYCHOKHCIBIM CBEETIOM; KONMYE-
CTBO HeocaXaeMoro azota (3a serveroM NH;3) cocraBasmno gomsko 20% «mery-
ManoBoro asoray. Ha OCHOBaHME ompeXelNeHHs COAEPHAHASA AMUHOKHCTOT KO
¥ moclc THAPOAW3Aa ¢HeTyMHNORON WacTH» FyMyca aBTOPH NAIOT CIeAyIOIee
npnoz.vl)namensnoe pacupejenenne (HopM a30TAa «HErYMHHOBOH» (paKummE
(B :

N menTamoB (DemTOHOB, MPOTE03 B mONENeNTHA0B) 30—40
Nasuau . . . . o v v v v v v oo 00w 12
N CcBOGOAHHX AMAHOKHCIOT . « - « = « « + o o o 5
N oOCTaZBHOR o o « « o o o o v o o o o v o . -40=50
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«OcransHoii» N mpHAagme’ AT HeM3BECTHRIM COCAMHERMAM; 9TH COCARHEHEA
UMOIOT HE OCHOBHOI XapaKTep X 0Ca’KAAIOTCH OCHOBHBIM YKCYCHOKHCIBIM CBHH-
noM. B cBasm ¢ pTAM MOMHO HANOMHRTH, UT0 KPeHOBas KHCIOTa, M0 Beprem-
yCy, TaKKe OCasJaeTcA YKCYCHOKHCIBIM CBHHIOM.

Tonbko 4To CHCAAHHKE 0630p AOCTATOYHO YGeAMTENbHO CBHAETENBCTBYET
0 'Kpaitge ciaGoit UBYTeHHOCTH DACCMATPUBaeMOH HaMH IPYIOH IyMyCOBBIX
BeImecTs, 0GbemEAeMEIX TI0 Tapoanokenuio Onena cGopHEM TORATHEM «PyiIb-
BokucuoTs». Ho BMecTe ¢ TeM aTor 0630p Bee e IIO3BOJIAET CHENATH BLIBOX,
9T0 B COCTaB TyMyca HAapAjy ¢ ryMHHOBBIMM KHCIOTaMH BXONAT Gonee Miau
Momee cnenudE9ecKkue CBETIOOKDAIICHHLIE COEMHEHAA, HMEIOIMUC, TO-BAMMA-
MOMY, XapaKTep BBICOKOMONGKYJIAPHBIX KHCJIOT; @TH COeXAHENAA TO CBOMM
cBoiicTBaM 0GHAPYKUBAIOT, ¢ OFHON CTOPOHHI, GAM30CTH K TPYNIe reMAIeTIo-
7103 (IPOM3BOAHBIX YPOHOBBLX KHCIOT), & ¢ APYroil — K TMPOM3BOXHEIM Gexko-
BHIX BemecTs. Ilooromy mMuoI0 (Tioprn, 1937, crp. 141) Ghimo BEIcKa3aHo mpefi-
nonoscHue o6 obpasopanmm ©TON TpymmBl cocnnnennﬁ nyTeM KOHAEeHCAUA#
DIPOAYKTOB Pacmafa MOAMCAXaPHAOB (MIH DONMYPONHIOB) C LPOMEHKYTOTHBI-
MH IPOAYKTAMH pacmafa GeJkos.

H ckasanmoMy Moxmno cmie AofasuTh Clegyiomiee.

91 coefMHeHAs (DYABBOKUCAOTH) NEPEXONAT B PACTBOP BMECTE ¢ TYMHEHO-
BOi{ KMCIOTOH IpH M3BJIETCHMHM NMOCHeXHeH Mer0YaMM M OCTAIOTCA B KHCIOM
duasTpaTe nmocie OcaxkAeHAs ee MuHepaJbRbIMH Kmcxoramu. Hemocpencrsen-
Hag 00paGoTKa MOYBE pasBefeHHHIMA MAHEPAJbREIMM KucaotaMn (Ge3 marpe-
BaHHEA) H3BIEKaeT B GOIBIIMHECTBe CIydaeB OUeHb HEGOABIIOE KOAMYECTBO Op-
raHMYeCKUX BEMIECTB; II03TOMY MOKHO TIpefIOdaraTh, 9T Iepexoy Godee 3Ha-
YATENBHEIX KOJHYECTB PACTBOPMMAIX B KUCJIOH cpefie coepmuenmii 8 dnaprpar
OCHC OCaKACHAA TyMUHOBON KHCIOTH B3 MIeJI0YHOM BRITAIKKE CBA3AH C BIHA-
HHeM INeModl, Hapymaomell CBA3b 9THX COelMHeHEE MekAy coboii wim c
OCTANBHO} 4YacTelo ryMyca, llampuMep ¢ FyMEHOBEIME Kucihotamu (Tiopmn,
1937, crp. 135). Opnaxo, o MoEM HabNIOAEHEAM, B NEKOTOPHIX MOABOMMCTHIX
NoYBax KaK W3 rOpEsoHTa Aj, TAK B OCOGEHHO H3 ryMyCO-W/TIOBHAIBHOTO [0-
PH3OHTA PasBCAeHHEIE MAHEPATLHBIE KECIOTH IIEPEROAAT B PACTBOP AOBOIBHO
3HAYATENbHOE KOJMIECTBO FYMYCOBEIX BEINECTB, OGLITHO BMECTe ¢ 3@METHBIMH
MIH faske GONBIIMMY KOIMIECTBAMH ATIOMHHEA M O0TACTH sKelesa. Ilomyuen-
HEe pacTsops o6HApyKmBalT HeGONBINOE KONMIECTBO PeAYNAPYIONMMX cCAXa-
pos m 16—25% ypoHOBEIX KHCIOT; IOCHefHee, KaK oKashIBAETCH, AAMEKO HE
IIOKPHBaeT ReNHIMHE! DOBHINEIHOE OKHCIGHNHOCTH Beell pacTBopuMoil (pax-
nun B nesoM (Tiopmn, 1937, erp. 139).

IIpn ocTopoxmoit nempannsanm KHCTHOH BHITSKKA TOPOECXORAT Ocaspe-
HEe 3HAYHTENBHON YacTH OPTaHMYeCKHX BEI[eCTB BMeCTe ¢ rUAPOOKHCHIO alio-
MHUHHS, a OpU fanpHefliTeM MOAMENOYeHNN CHOBa HabmogaeTca IONHOe pac-
TBOpeHue,

Ilomo6Hoo ABTeR®e, Kak H3BECTHO, OLITO OTMEYEHO TAKMe AIA PYNIBI
BewiecTB KEcJoro GUIBTPaTa MoCHe OCAKICHEA IYMEHOBOM KMCIOTH B IN@I0Y-
HOil BHITAKKe 43 HOKOTOPHIX MOJ3ONACTHX MOTB; OCaryiaeMas Tpy aToM (Ppax-
nng Tymyca Opiia HasBama BakoMamoM B-TymumoBoii Kucnotoir (Waksman,
1926; Komum, 1931). B mocueamec Bpema Boparemucxmit u Marrcon (Bora-
tynsk1 Mattson, 1938), mozpasgenas ryMycosble amHAOMAR Ha TPH TIpym-
OH: A — OCakaeMplo KHCJIOTAMH H IONYTODAOKHCAMM, B — pacTsopmMbie
B KMCIOTaX M OCAHKKAEMEIE MonyTopaokHcamm B G — pacTBOpEMEIe
B KMCJIOTaX M HE OCasKAaéMEle HOJYTODAROKMCAMH, NOAPA3yMCBAIOT HOMX Fpym-
noii B, Hecomuenno, Ty ke ¢pakmmio. Oxuaxo TOILKO YTO YKasaHHAA CIOCOG-
HOCTH K OCA’K[eHVIO ¢ ajJiOMANMeM OpH HefTpalmsalMy HaOMWHaeT cBoOMcT-
Ba Al — comeit KperoBoO#t m amoxpeHoBoii Kmclor mo Bepnemuycy, a Brcoxas
CTeNeHb OKMCICHHOCTH OpraHmMIecKAX BEIecTB B KMCMON BHITSIKKE H BCEro
ryMyca B ULUIIOBHAJILHBIX FOPA30HTAX HOA30MMCTEIX IOYB HaxORNTCA B npun-
3MTEIBHOM COOTBETCTBAM C BMINPATIECKAME HOpMyNaMyu KpeHOBOH M amoKpe-
HOBO# KucxoT mo Myasaepy.
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9Tn PaKTH 3acTaBAANT 0GPaTATH HEMAHHe Ha NMOYTH 3a6HITHE B IOCTEN-
Hee BPeMsA «KpeHOBYIO» H «aTIOKpeIonylo» KicroTu Bepmenrmyca mam mRave —
Ha rpymny «dyansoxnciaor» wo Openy (Tiopmm, 1937, crp. 234).

B mactosigee BpeMs s PAaCHONArald HEKOTODHIME HOBRIMY MaTepHajlaMu
STUYHHX GKCTCPAMCHTANBHBIX HecaeMOBAHEH, KOTOPhIC, HECMOTPA Ha CBOK He-
3aKOHYCHHOCTh, BCC ’Ke IMO3BONAIOT COCTABHTH IpeAcTaBieHme of ofImeM-Xa-
paKTepe rpymms (yIbBOKACAOT KAK CYIIeCTBCHHOM COCTABHOH 4acTH ryMyca.
OcBemennc 3THX MaTEPAANOB COCTABAACT 3a/lady AAibHEHIIEro WBIOMKEHHSA.

OKCHEPUMEHTAJIbHASI YACTD !

I. O6bexTH mccaenonannmsa OGhexTaMu HCCHefOBaNMA MHe CIy-
SRIUM fiBe MOYBH: 1) ropusonT A; (or 1 o 8 cx) mMoA30AMCTOM JTerKOCYTHAAHE-
CTOH mOYBLI M3-TIOJ CIBHUMKA-KACAMIHEAKA JIeHMErpajckoill obnacrta m 2) ropm-
30T A (0—20 cx) BRIMETOYEHHOrO CYTJIMHMCTOrO uepHoseMa Bopomesxckoi
ofmacTH.

O6e mO4BEI MpeABapATENbHO OHIM [(eKATBIWHEDOBARE IIyTeM TPOX-IA-
TrKpaTHoit 06paGorkn? 0,4 m. H,SO, m mocrenyiomero Amanuaa B KONIOMMIA-
HEIX MeNIKaX 70 moixHoro yAaienas® wona SOy mom Ca ymansncsa mpm aToM
3HAYATENBHO paRbile. JIHaIMBEpPOBAaHEEe OYBH BHICYIINBAIECHL Ha CI1a60 Ku-
nAmel BOXAHOK GaHe, IMOCTe Wero M3MeNbYANMCh M 3aTeM IONBEPralHCh MC-
9YepNEIBAIOIIEMy GKCTParnpoBaHmio B ammnaparax CokcileTa cMecplo CIHPTa ¢
Gemsomom (4 : 1) mns ymamenma ppaxnue movBeHHEIX 6uTyMoB, Ilocie akcTpa-
FApPOBaRHA 00pasihl NPOCyMNBAIACH, IPA 0OLIKHOBEHHOIl TeMImepaType (Ho mpm
AOCTATOYHO XOpoimeM o6MeHe BO3AyXa) B TCUEHUC HECKONBKAX AHel M0 TOIHOTO
ynerydusanns Gensona ¥ COEpTa.

Cocras NOATOTOBAGHEHRX TAKMM gﬁpaaou ofpasnos mpuselen B Tabm. 3.

TaG6amma 3
Coneprarne C B N B HCCTENOBANEBIX NOYBAX, %
Tousa c N
nn mocle OCKATLUAP M 9K~
CTPaTEPOBAHAA .« « « « o o = o« o o o o o » 3,25 0,287
Yep mocne AeKa P W BKCTpa-
THPOBAHEA . o + « « « « o o o o o s o o 3,45 0,300

II. IparoToBaenEe MeTOYHOM BH T KK [1a H3BIeUeRHA Iy-
MUHOBO} KACAOTII ¥ PYIBOKHCAOT MBI OPAMEHMIN BOAHWA 1% pacTop aM-
Muaka ¢ J00aBileHHeM HeGONBIIOr0 KOJAWYCCTRA HACHINEHHOTO YrAEKHECIOTO
ammonnd. Ilo cpapuenmio ¢ pacreopamm NaOH u KOH nasrcuenuc amymuaxom
TpeficTaBiAfAeT, C ONHOH CTOPORHI, HEKOTOpHle HMpeMMYNIECTBA, a ¢ APYroi —
AMeeT B CBOW HCNocTaTKA. [IpemmymiecTsa maBacaenna aMMHAKOM ClefyioImme:

1) merkoe yjaneHEWe pacTBOPHTENS;

2) UpocToTa ompeReNeHAs CBA3AHHOrO aMMMaKa aMMOHUIHBIX colcit Tepe-
THOMHBIX KHCIOT, OPAYEM BTO OHpeeNeHHe MOKeT OWTH HCHOMB3OBAHO AMA
YCTaHOBRJEHNA SKBABANTCHTHOTO BCCA HA3BAHHBIX KACIOT;

3) smrauntensHo Gonmee cuaboe mo cpasHeunio ¢ NaOH u KOH oxmenn-
TeanHOe MRefiCTBHe Ha H3BIeKaeMble ryMycoskic Bemecrsa ‘(Kaunert, 1926).

o Y

DOAP

! q3CTH

P P

B na6 P
nemwa_JI & ecrolt aKameMur uyM. C. M. Kapona.
2 TIpm aTok 06paGoTHe GHNE yHaleHH BCe BCIMLIBIIEG Ha HOBEPXHOCTb FKHIKOCTH
TH' OCTATRH
"3 Tlpu meperoce nonu”; KONONEHERS MemKu ms o0pasma MOAROABCTON MOYBH
6mna oTnenena mecyamaA (paxmus.
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Yro KacacTcs HeJOCTAaTKOB M3BIEYGHAA AMMHAAKOM, TO OHH 3aKIIOYAIOTCA
TIaBHEIM 00pa3oM B M3BCCTION BO3MOKHOCTH YBeJIWYEHAA COAEDKAHHA Opra-
DHYeCKOr0 230Ta B M3BJCKACMOA TyMMHOBOH KHMCJIOTe. JTa BO3MOMKHOCTD He
MCKJIIOYeHA H B OTHOWIEHWHA COMYTCTBYIOMAX I'yMHEHOBOH KHCTOTe (PyIbBOKMC-
JI0T, KOTOPEIe ABJIAIUCH HENBI0 MCCIAENOBAHMS,

Tax Kax, OlHaKo, A HMel B BANY IOKa BELICHMTH TONBKO 0O XapaKTep
rpynusl QyIbBOKACIOT W He CTaBMA 3afaveil uaydeHHe OpM asora B NHX,
TO YKasaHHBIA He0CTATOK Fe MMeJN /A MeHA pellaolmero 3Hadenas. Toumo
TaK jKe He NMeJ 3HAYeHHs] ¥ APYTOi ICIOCTATOK IPAMEHEHAA aMMHEaKa — Gonee
cnaboe menTHsmpyomee HAeiicTBHe avMuaka mo cpaBHenmio ¢ NaOH n, caeno-
BaTeIbHO, MEHBIINE BHIXOAL! M3B X A3 OpraHAYECKAX BEI[eCTB.

IKCTPAKIHA DAcTBOPOM AMMHAKA Belach ciefylormy obpasom. Hameckm
noussl B 100—200 z (xuanwanpoBaHHOH M BKCTPArAPOBAHHOIN, KAK YKa3aHO BHI-
me) saJmBaauCch B GaHKax ¢ IPATePTHIME upoGkamm Ha 500—1000 cx® 1%
PacTBOpOM aMMpaxa; 6aHKM CTaBMAMCH Ha B30aNTHBAOIMUi agmapat W MOA-
Bepraancs BabanTeianmio B Tedenne 1—2 wac. ITocae aroro B GaEKE mpwan-
sasock 25—50 ca® MacHIMEHHOTO pPacTBOpA YIMIEKHCIOr0 AMMOHHA, OAaEKM
HUTPAXMBANACH OT PYRH H OCTABJAAMHACH B HOKOe JJA OTCTAWBAHAA B TeUeHME
1—2 cytok. B cayvac ucpaosacma mpmGaBieHue yrileKHCIOTO aMMOHAA BHI3BI-
BaJ0 OYeHb GBICTPOE M HONHOE CBEPTHIBAHME B3BEIIGHHHIX INTHHECTHX H Opra-
HO-MHHEPAJBHHIX 9aCTHAL, TAK ITO PACTBOP AOCTATOYHO GRHICTPO PHIBTPOBATOA
4epes MemOpanubiii yasTpadmastp. B ciyuae mogsona ocepmarume BapemeHHRIX
YaCTHN M3-32 OTCYTCTBHA CBEPTHIBAHMA HLIO OYEHb MEJUICHHO B He YCKOPANOCh
IpA yBeAWICN¥H [103bI YTIEKACION0 aMMOHHS; TIORTOMY Tocae 1—2-cyroanoro
OTCTAHBAHMsI MYTHBIA PACTBOP DOABeprajica WeRTpu(yrupoBaEuio HeGOJBIIA-
MY TIOpUAAME, Iociae Yero uukTpOBaICH

@uiIsTpanAsa aMMAAyHHX BHITAKEK LPOW3BOAMTACH Tepes MemOGpaHHHIe
yasTPadmABTPH 3ATMOHAN Ha crenuaisHEX $apdopoBrIX BOPOHKaX HpH caa-
Gom paspeikeHnd TPH OMOIIA BOAOCTPYHHOrO Hacoca.

Tlomyyernsle pacTBOPHI AAA yMeHBUICHAA 00beMa BHIApHBAIMCH Ha C€1aGo
Kannaneii Gane, 3aTcM NepeNOCIINCH B MepHBIe Koalnl (¢ HeGoxsmroi RoGaBKoil
aMMHUaKa A1 KOHCePBUPOBAHMA) H B TAKOM BHMe CIY)KHIH HCXONHEIMH 06BEK-
TaM\ A1A AafbEeiimero HcciefosaHAA. B HekoTopHX ciaydasx (TIpH HeOAHO-
KpaTioi o0paGoTKe IOYBH PAcTBOPOM aMMMaKa) yJbTpadmasrpanua moBTO-
pATach HOCHe CTYIEAAs PacTEOPOB.

1II. KocBecHuB A NOAXOQ K ONPeReNeHAI0 COCTaBa M CBOM-
cra ppaknmum rymMyca, nepexoxAmend B KACAHMHA dAaApTPAT
mocie OCaKMeHUT TYMUHOBOH KACAOTH (PyapBOKHCIOT).
B nepBoii cepun cBOEX ECCIENOBAHNIA 51 OMBITANCA IPAMEHATD A BHIACHEHUA
cocTaBa ¥ CBOMCTB IPeANONAraeMbIx yIbBOKUCIOT KOCBEHHBIN METOR, COCTOA-
BINWIi B CAEMYIONMeM.

B moxyueHHOW, Kak ONHCaHO BhILIG, AMMHAATHON BHITSIKKE ONpeieIfAlUCh
(B OTACIBHBIX TOPIAAX):

1. Cyxoe BemecTBo, Cofiep;KaAHe B HeM 30NHl W, IO PAsHOCTH, Cofiep:KaHHe
OpraHEYecKoro BelllecTBa (B BAJe AMMOHHMAHEIX cOJNeil IYMEHOBOHA KHCIOTHI ¥
PyABBORMCITOT)

2. Cogepxaunc aMMunavwHoro aaota (mocie ymaxeHAs cBOGOAHOTO H yrie-
KHCJIOTO AMMHAKA) IyTeM OTTOHKE €T0 ¢ MATHC3Mel.

Ha ocHOBaHHM 2TOr0 ompefeNeHWA TPOM3BOAWIOCH BEMTHCIEHHC CONEPIKA-
HHA OPraHWIecKOro BemecTBa (B OUIpefeleHROM o0®BeMe BHITAKKA) B BN
CcBOGOMHEIX OPraHMYeCKHEX KHCIOT.

3. DucMeHTapHHI cocTas, T. e. cofepskanme C, opraHmucckoro N (aa BEI-
gerom avmwagnoro), H n O.

3ateM B OTHedBHONE $OMBIION TMOPIAM aMMHAYHOH BHITAMKKM IIPOW3BONA-
JIoch Oca)kgeHHe I'YMHHOBOH KHCIOTHI, JJIA 4ero aMMHUAYHAA BHITSKKA MOJ-
KHCAANach cepHON KHcaoroll (mpAMepHO fo KommeHtpammm 0,1 H.) m cierxa
monorpesanachk. Ilonydennrii 0CaZoK IyMAHOBON KHCAOTH OTPHILTPOBHBAJICA
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depes MeMOpaHHH yaAbTpadEABTD; 0caZoK Ha (PUARTPE TPOMHIBAICA BOHOI,
caa6o mopkacaennoit HC, mo yranenns uoma SOy, a 3aTeM gBa-TPH pasa THC-
Toit Bogoit AuA ynanennsa Gonsiueir wactn mona Cl. Ocaiok ryMAHOBOH KHCAOTH
cMHBaNCA ¢ PANbTPa, pacTBOPANCA B HEGONBIIOM H30HITKE AMMMAKA, PAcTs0p
$anpTpoBajicA M BMecTe ¢ NPOMBIBHHIMU BOAAMY DEPCHOCHICH B MEDHYIO KOJI-
Oy. HMonyvenHB aMMUavYHEE DPacTBOpP TYMAHOBOM KHENOTH IOABEPraica Ta-
KoMy e aHAJIH3y, KaK ¥ UePBOHAYaNBHAS AMMARYHAS BHTAKKA, T. €. B HeM
onpexenmmcr

1. Cyxoit ocraTox, 30Ja H, N0 Pa3HOCTH, OPraHEIECKOe BemecTno (B nvme
anuonnﬁxoi conn).

2. AmMnavHNi asor (TOCHAe yAAMeHHS CBOGOAHOIO aMMHMaKa), Ha OCHOBa-
HEH oUpeZeleHAs KOTOPOro BHYHCIANOCH CORepRaHMe CBOGOZHOM ryMEHOBOM
KACTOTHL

3. DueMeHTAapHHI coCTaB.

Ha ocHOBaHWH yKa3aHHEIX [IBYyX Cepmit OmpeAeldeHHil IPOE3BOAWAACEH 1O
PasHOCTH BHYMCIERHS CYXOTO0 Beca, COACPIKAHHA 30JIHI, COLEPIKANAA AMMHAY-
HOro a3oTa H dIeMEHTAPHOrO cocTana AlA fpaxknum mpeavosnaraemblx QyanBo-
KHCIIOT, OCTaBIIeHCA B KACJAOM PacTBope OPH OCAMKACHAYW TYMUHOBOM KMCIOTHI

Onmcaunsiit c1ocof, KoHe9Ho, HpOAH3ETENbHLIN, HC IpeTeHIAyMAR Ha
Goxpmiyo TowHocTh, OH, OAHAKO, KA3aJACA MHe 3aciAy/KHBAOIAM BHEMAHMA,
TaKk Kak TpA HeM n30eraidch CIOMKHHe ONEPANMK TIO IPENAaPaTEBHOMY BHIe-
JieHAI0 YILBOKKCAOT B YACTOM BHIE M BMECTE C TeM PHCOBAIACH BO3MOMHOCTh
HONYYATH IPEfCTaBleRNe O COCTaBe M KHCIOTHEIX CBOWCTBAX aroi (hpaxuum,
TPAMEHAA MUHAMYM W TIPMTOM CPaBHATENBHO MATKAX» BO3NedCTBMA Ha BH-
nensfeMEle M8 NOYBLI TyMYCOBEIE BEIIeCTBA.

Meronaxa ompenenenuil GEna cresyoman:

1. Cyxoii 0CTaTOK ONpeAeNATCA B OTAEIBHKEIX TOPIYIAX PRcTBOpa (oGrrano
m0 25 cM®) myTeM BHIDApEBAHAA PacTBOPA B lma'maonon vYalmke Ha BOJ(ANON
Gane B BHCYNIEBAHAA JO OCTOSHAEOTO Beca upr 100—105°

2. 3oxa ompefensnach NyTCM NPOKATHBAHAA nonyqenuux CYXMX OCTATHOB
B MydeasHOi Tewu.

. Jlns ompemencHmA aMMHMAYHOro a30TA NMOPHHA PACTBOPA BHIIAPHBANACH
Ha BOAAHOM OaHe JmocyXa ANA yHaneHHA cBOGONHOTO M YINEKHCIOTO0 aMMHAKa,
3arem ofpaGaTeiBanach ABa-TpPH pa3a HeGoapmmME oGbeMaMH aMMMaKa c Jo-
CIIeRyIOIAM KRNI Pa3 BHTapusaneM Rocyxa. Cyxoi o0cTaToK pacTsopdaics
B ropsadeii Bofe, pactop HIALTpoBaNCA Yepe3 MaleHbKEH GyMarHEHIl HrasTp
H JAOBOXHICA AO ONpPEeACTeHHOro ofmeMa, M3 KOTOpOro Gpaidmcs oTMepeHHEIe
DOpOUK ANs ONPEJeNeHNs aMMUAYIHOTO a30Ta.lyTCM OTFOHKHM €ro ¢ MarHesH-
alBHEIM MOJOKOM (B BHIE OYCHL Da3Be[IENHON CYCIeH3MH) B THTPOBAHIMI
pacrsop 0,02 n. HoSOs.

4. Oupezxenenne OpraHMIecKoro yraep TIpC JOCH B OT HBIX
TOPUMAX PAacTBOPa IO CTAHAAPTHOMY XPOMOBOMY Mem;(y, OIIMCAHHOMY B Moeit
paGore (Tropmn, 1936), T. ¢. Ipu cooTHoIenwn cepHoll KHCIOTH K BOXE, PaB-
HOM 3 : 2, 1 ¢ IPEMeHeHHEM B KadecTne KATATHGATOPA COPIOKHCIOrO cepeGpa.
Co6monanocs, aro npusec BuAenaouieiica CO2 61 oxono 0,2 2.

5. OmpeneneHue OpPramAYeCKOro a30Ta IPOHBBOJWIOCH B TOPIHAX MOcie
OTTONKA aMMMATHOrO asoTa xpomonsiM Merofiom (Tropun, 1933).

6. Mua onpeneneruss H n O 6nx McIonb3oBam KOCRCHHBEIA BEIYHCIHTENH-
HBIfi METOJ, OCHOBAHHEIA HA AAHHBIX O/(HOBPCMEHHOrO ONpEefeJeHWs OPraHm-
yeckoro yriaepofa mo COz ¥ 1o OKUCAAEMOCTA (T. €. WO PACXOAy KHCIOPOMmA Ha
OKHCJIeHMe OPraR@IecKOro BeINEecTBa) II0 pPaspaGoTaHHOMY MO0 06BEMHO-
BecoBomy xpomoBomy Merony (Tiopus, 1936). Brramcuemas rpowssonmunch
rlg Popmynam, mpepnoxennsid B pabore Illranexa m Hemena (Standk, Neme€,
1933).

PeayabraTh onmcanHO# MepBoil cepAn WCCNONOBaHMA mpefcTaBieHH B Tabx.
4 ® 5. (AMMpavHas BHITAKKA B OTOX CepAW ONEITOB FOTOBMJIACH NYTEM ORHO-
KpaTHOTO HacTamBaand mOIBH ¢ 1% aMMmaxom.)
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Us pannnix Taba. 4 BUARO, 4TO aMMHMAYHEIe BHITAKKH M3 NOYB COMEpPIKAa
oueHp HeGONBIION DPOLEHT 30JK, KOTOPHI He MOr CIYKHT MCTOUHUKOM 3HA-
9YATENBHBIX NOTPeIHOCTel NpA pacdeTax PesydbTAaTOB dIeMEHTAPHOr0 aHaNd-

Tabumuna 4

K BO B, P P B CORCPAAHHC B HEX 304bl B CBAJANHOrO
NH,
Cyxoft ocratox BessosLioe 0praHudecKoe BemecTro
cBoGoRHEe
BHIXOR BLXOR
®paxmun ) KHCTOTH
sona NH,
% or | oTHO- % or | OTHO- % or | otHO-
nogBLt | cHT %) nOuB | CUT. % nouBH %

. llog3onncTad moOYBa
Pacrsopumas B8 NHOH B me-

AOM o o v e e e e ... .| 2,124/100,0 | 8,38 | 1,946(100,0 | 4,43 | 1,860 | 100,0
TymunoBas KucioTa, ocu»caen-

nag HsSO¢ . .« . 1,056 49,72! 6,96 | 0,992| 50,97| 4,19 | 0,950 [ 51,1
Ounerpat or ryuuuonoii Kne-

soTl (Do pasmoctn) . . . .| 1,068] 50,28/10,68 | 0,954| 49,03( 4,69 { 0,910 | 48,9

YeproaseM
Pacrsopuman 8 NHOH B me- .
TOM « v v 0w e e e . .| 3,02 (00,0 | 5,30 | 2,860(100,0 | 5,76 | 2,695 | 100,0

‘man HySO( . . . .| 1,846| 61,13| 2,73 | 1,797| 62,83| 5,74 | 1,694 | 62,86
Quuerpar or ryunuonon ke
moru (mo paswoctm) . . . .| 1,174| 38,87 9,34 | 1,063( 37,17 5,77 | 1,001 | 37,14

sa Ha OeasonpHOe OpraHWYecKoe BReudecTso. Mas e 1% p p

aMMuaKa OpraHdYecKMe BeIIECTSa B LeJIOM XapAKTePH3YIOTCH CPABHATENBHO
HEBHICOKHM cOfiep/RAaHMeM YTIepoda, KaK 9To BIJXHO M3 JaHALIX TAGI. 5, a MMen-
HO: B Toj3onmcTol mouse 47,32% & B wepHO3eMe 53,67% (mHa Gesaonmue He
copepxanme NH; opraEmdecxme BemiecTBa). JTM IEPPEL He DPACXOAATCS C

TaGamna 5

14

n "

cocTas, NH; n i Bec
ryMyca, BBICKAEMBIX AMMAAKOM

DuemenrapHuit cocras, % or
Kucnor

norsome- | 9KBHUBa-

®paxmus HHA NI, fesTHEl
c H [ N[ Be
"0)‘[303301‘!“ nogyBa

Flcnopnunu B NHOH B nemom . .| 47,32 | 5,67 | 41,37 | 5,64 273 367
THaSO4 e « v v v v s ee s .[50,56 | 5,45 | 38,11 | 5,88 | 258 387
QEABTPAT OT TYMHHOBOH KACTOTE

(mo pasmoctm) . . . . . . o.. .| 43,94 5,90 | 44,77 | 5,39 289 346

YepHosem

Pacropavan B NH:OH B mexom . .| 53,67 | 3,96 | 37,97 ) 4,40 359 278
HeSOg v v v v o v v v .| 59,31 (3,58 ]| 32,61 | 4,50 | 358 279
QmribTpar 0T TYMHHOBOH “raciors .

(mo pasmoerm) . . . . . oo .| 44,14 ) 4,61 | 47,04 | 4,22 360 277




PpeayisTaTaMH, HOMYIEeHHKIME B cBoe BpeMA I'opraepom (Gortner, 1916), y ko-
Toporo comep:xanme C B AMMMAyROpPaCTBOPAMOM FyMyce PasiWYHEIX IOYB KO-
nebanock ot 45,73 mo 53,50%.

OcafieBnasd U3 aMMHEAYHON BEITSAIKKA TYMHNOBAsf KWCIOTa HMeeT $odec
BHICOKO® COXEP/KaHMe YTNepofia, KOTOPOe OKA3aJOCh BEeChMa pPasMIHEIM
B 3aBHCHMOCTY OT THIA NOYBH, a MMEHHO: B TyMEHOBOK KACIOTC M3 IOA30MH-
croit moush 50,56%, a B ryMmmnoBoit xncxoTe w3 gepuosema 59,31%. B Tom m
ApYTOM CNyTae NONYYCHHEIC MHOIO QP CONepHKAHHS Yriepofa B TyMRHO-
BHIX KACJOTAX OKA3aJACh 3aMETHO HM:Ke MAaHHHX, momyteHmmx A. M. Hatkm-
HOi AN TYMHHOBHIX KECHOT H3 QHAJIOTMIHHIX OOLEKTOB IIPH W3BJICYCHHM Ty-
MuHoBoi kuCHOTH 0,4 11 pactBopom NaOH. Ha npaaunax taxoro pacxompeEns
MEeHUly pesyJbTaTaMy OIpefieleHAA YIIeposa B TYMUHOBHIX KHCIOTaX B 3a-
BECAMOCTH OT BMJa IIESOYA A OCTAHOBIIOCH B JlaldbHeMINeM W3I0MKeHNH.

B OpoTMBONCAOMHOCT TYMHHOBLIM KHCJIOTAM BRIYMCICHHEIG NAHHBIE CO-
JACPIKAHAA YIAePoAa 418 PPaKium BCLICCTB KUcIOro QUIbTpaTa MociTe 0Cam-
HNEHAS TYMHHOBOH KACTOTH OKa3aiWch OoveHb GNH3KEME s ofemx modB, a
nmenHo: 43,94% B caywae nopzomucror mouemt ® 44,14% nnsa wepmosema.
B TOM I NPYroM clyvasx 3TO CONEeP’KAHHe SHAUNTONBHO HIDKe, YoM B OGIEM
KOMIIeKCe BeIecTB, PACTBOPAMEIX B aMMuake, ¥, KOHeUHO, HUKe, YeM B Ty-
MAHOBRIX KmcToTax. HaoGopoT, copepskanme Bogopoja M KHEciopoda B0 Ppax-
IOHF BemecTB KHCI0r0 AIALTPaTa 3aMCTHO BHINE, 9eM B FYMUHOBHX KHCJIOTAX.
Curegiyer otMernTs, ato concpkanne H u O, a Tawxe N B maspanmoit ppaxmun
oGHADYKHBaeT PacXoMAeHAA B 3aBHCHMOCTH OT THNA IQUBEL; HO BTAM pac-
XQKeHAAM e¢IBa JH MOMKHO IIPHAABATHL CYMECTBeHHOEe 3HAY€HMe BBHIY TOTO,
MTO METOAB ONpefieleHEA TONBKO YTO HA3BAMHLIX DIEMEHTOB MeHee TOYHHL,
9eM MeTOJ OIpefeleHAA YIiIepoaa; IOaTOMY IPH KOCBEHHOM Crocofe BRIYHCIe-
HEA MOTJH DOTYYATHCA He BIONHE NafCHKHEIC Pe3yJbTATHL.

W3 pammmx ra6a. 4 sumuo, uro ofmee KOIMTECTBO BemeECTB (paxmmu Kmc-
foro QMABTPATA TOCAE OCAMKACHHMS TYMUHOBOM KHCIOTH B TIOA30IACTOR NOUBC
ONMHAKOBO C TYMANOROYM KHCIOTOM, a B IepHO3eMe cootercTBycT 60% oT ry-
MUHOBOH KMCHOTHL [l BHACHEHHA XUMAIECKOH 11PUPOARI ITHX BEI[ECTB BECh-
Ma CyICCTBCHHOE 3HAYeHHe NMEIOT PesyAbTaThi OIIpefene st aMMHATHOTO 830~
Ta, KOTOPHe TpPHBEAeHE B Ta0a. 4 B Bwje TPOLEHTHONO COABP/KAHAA aMMHUaKa,
a B ta6n. 5 — B vunAHoKBEBadenTax Ha 100 2 pemecTsa (T. e. B BAJe eMKOCTH
nornomenns NH,).

Kak MO’KHO BMICTH M3 OTHX JaHHBIX, eMKOcTh nornomerns NHy y obmeit
CYMMBI BEIIECTB, U3BJIEKACMBIX AMMHAAKOM, I OTJENBHO Y OCAM/ICHHBIX [yMUHO-
BBIX KUCJOT IS KaXKIO0H IOYBHI OKasadach ovens Gauskoii. Tloatomy ecreer-
BEeHHO, YTO H BHIUKC/]CHHHI® BEIMYHHH EMKOCTH 1IOMNOLICHAS AMMOHHA RIS
TPymaLl BEN(CCTB KHCIOro QmipTpata IOCHe OCAXACHAA TYMHHOBBIX KHCIOT
OYeHb MaJbl MIN COBCCM He OTIMYAOTCA OT BEAMIMH CMKOCTH IOTJAOIIEHHS
TYMHHOBBIX KUCJIOT. BLiumeieniiie Ha OCHOBAHAM BeIWIMH eMKOCTH TWOTIOILe-
MUst aMMOHMA KBABATEATHBIE Beca KaK [ TYMUHOBBIX KHCJIOT, TaK H IS Be-
mecrs Qpakmmm Kucaoro QuabTpara QKazanHcs B ofmeM TOro e MOpPAIKa,
4TO SKBMBAJEHTHBIN BeC ryMHUHOBOH KHCIOTH H3 Topda 1o Oneny (330 % 20);
WpH 9TOM Y BeIeCTB, K3BICUCHILIX M3 LONAOIHCTON NOYBbI, SKBHBAJICHTHEIE
Beca HeCKONBKO BHILUE, 4 Yy Bem[eCTs H3 YePHO3eMa — HECKOMLKO HIKe, deM
¥ ryMmHOBo# Kucaorsl OpeHa.

Ilonyaernsie pesyibTaTHl NPRBOJAT, Takum 06pasoM, K BHBOAY, TTO CO-
NyTCTBYIOMAE TYMAHOBHIM KECJOTAM CBETJIOOKDAIDEHHLIE BELICCTBA, WIBIe
KaeMble ICT0YHON (aMMAATHOIE) BEITHIKKOI 7 OCTAlOIIAECA B KACIOM PacTBope
TTpA OCAM/ICHHA IYMUHOBOH KHCJIOTL MAHEDPAIBHLIMEA KACTOTaMH, TIPCACTABIA-
10T co00/i BBICOKOMOMEKYNAPIkie OPraHAYecKme KHECIOTH C JKBHRAICHTHBIM
BecoM or 280 1o 350, T. e. TaKoro ke JMOPAJKA, KAK ¥ 'YMUHOBHIX KHCIOT. OT
IYMHROBLIX KHCIOT 3TH CBETIOOKDAIEHHbIE KHCIOTHL FyMyca oTiidaloTca Go-
Jee AM3KUM cOAcpKaHEEM Yriepofa M Goldee BHICOKMM cogep:canmem H m O,
T. e. DIeMCHTOB BOJIHI, NPAOIMKAACH 10 COXEPRAHMIO DTHX TpeX IEMEHTOB K
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YI7eBoaM; 9TO KacaeTcs cOXEPMaHHs a30Ta, TO OHO, IO-BENMMOMY, TAKOTO
sie mopsaka (4—5%), Kax M B TYMEHOBHX KHCXOTAaX. DTH peayJbTaTH Jamr,
KaK MHe KajerTcd, OCHOBaHvie 1a3LIBATH B JaibHeAICM coenAnenns QpaKoyuu
KMCI0TO (PHIBTPATA MOCJe OCAXKISHASA FYMHHOBOK KHCIOTH (M3 INJOTHOH BHI-
TAKKA) 60Mec yNOGNEIM H B TO e BPeMs COOTBeTCTBYMINEM HX ipApoAe Ha-
HMeHOBaHWeM «YIBBOKHCIOTEIY, IpennonennsM Omenonm.

V. BujenleHne npenaparos $YALBOKACIOT B BAJe aM-
MOHEHERKX COMeil H HX HccnenoBanme Crelyomas cepus OuUB-
TOB 3aKJNI0YANach B TIOAYYOHHH TPIAPaToB PYALBOKACIOT AJAA UX HETOCPEeACT-
BEHHOT'O aHANA32 W HCCICNOBAHHA. DTH MCCIACNOBAHEA TOKA ILPOXIBEMCHEI C He-
Somnmumu naBecKaM: Mcexoanbix moas (200 2), w suAedenwe rpynns! PyABBO-
KHCIOT CCHANO NOKA B BAAe AMMOHUWHBIX cofell B KOMMYeCTBaxX, IO3BONABIIAX
TIPOM3BECTA TONLKO QJeMEHTAPHHH aHaNM3 M ONpefeleHHS AMMMAYHOrO a30-
T, T. €. TOT 7Ke 00BeM MCCIeSOBAHAA, KOTOPK 65T IPMMEHEH TPA ONMECAHHOM
BHIIIC KOCBeHHOM MeTOfe MOAXOJA K BEIACHEHHIO NPHPOXS! PyanBoKmCIOT '

Brinenenne GpynabBOKMCIOT B BAAe AMMOHHAHEIX COJIell IIPOHSBONAIOCH ClIe-
AYIOIAM crocoGoM, OTIAIHBIM OT cNoco6a, IpefToAKEeHHOr0 B CBoe BpeMa Bep-
TMeJIHNyCOM [UIf BRIlelleHHAs KPCHOBOM M aMOKPeHOBOM KHCIOT, a TaKMKe OT yIO-
MAHYTOr0 BEIMe crmocofa MapKyccoHa A BHjleNeHHA TyMalleBodl KHCIOTHI.

W3 naBecok mous B 200 2 (IpeABapATENLHO XeKaIbOUHAPOBAHHEIX W JKCT-
ParHpUBAHAHX) IOTOBMJACH AMMAAYHEIe BRITSKKH, KaK ONMHCAHO Bhme (IpA-
geM nacranBange ¢ 1% amMuaxoM ¢ mo6aBieHHeM YTIOKACNOT0 aMMOHHA TOB-
TOpAMOCH TPH-YeTHpe pa3a). BHTAKKY Nocae GuabTpanun gepes MmemOpaHHEE
yabrpadrALTPH BHOapmeanAch B GapPopoBHIX JAINKAaX HA cralo KAMAMIEX
BORSHEIX GaHAX AOCYXa WA YAAJACHHA CBOGONEOTO ¥ YrTEKHCIOTO AMMAAKa.
Cyxoit 0cTaTOK pacTBOpsiCA B ropadeit Boge (06bem okono 1 «4), m B monyZeH-
HOM DAcTBOpPe TPOW3BOZEIOCH OCaKieHHe TyMMHOBOA KHCIOTH IyTeM IDH-
GapaeHnn HeGoasmnx Konmaecrs 1,0 . HoSO4 (30—40 cu®). Ocafior rymmHO-
BOit KMCTOTHI OT@mIBTpOBEIBANCA Ha OyMamnoM Huinrpe (Extra hart),
npoMbIBajcA OAEH pa3 BOMOM, IIOCJHe Y6ro CHOBA PacTBOPAACA B HeGOXBIIOM
uabpiTke aMmuaxa. [lomyueHHEIf pacTBOp BHIIAPHBAJCA JOCYXa, OCTATOK
PacTBOPANCA B ropsdeil Bope, TYMAHEOBaA KACHOTA CHOBA OCAMAANACH yMEHB-
IIeHEHM B |{Ba pa3a xoamgectsoM 1,0 H. HpSO, Ocamok ryMmmroBoit KECIOTR
OTRABTPOBHBACS, M PEABTPAT (¢ TIPOMHIBHHIMA BOAAMA) TPHCOGRHEAJCH K
nepBoMy uabTpaTy. CoefiMHEHHEI KACHHE PuakTpaT mocke OTHeNAeHHA Ty-
MHHOBOH KMCIOTHI noMeN(ajacA B ray6okyio gapdoposyo gamky n obpabarsi-
BaJIcA TOHKO pacTepTodl cycHenmamedl TIIaTeNbHO IPOMBITOrO Yriexmejaoro Oa-
pus, KOTOpHI TpubaBaaNcs-8 Koxmuccrse, a 25% GoasmeMm, wem 6nito
HeoGNOAMO A OCasKAeHUs CEPHOM KWchoTHL.

CoxepnMoe qamxn crabo Harpesanocr Ha BoAsnoil Gane mpm wacToM Me-
PeMeIlIMRARNH CTCKIAHHOM MaN0TKOH B TeueHHe HECKOJIBKAX TacoB [0 MOIHOTO
OcaIeHA cepHOK kmcaoTh (npoba Ha SO4” B OTAGABHON IOPHAN MKATKOCTH).
3atey ocasiok BaSOy4 orcTamBaficst, M pacTBOP OUMIAICH OT MYTH IMyTeM QUib-
Tpao®K cHayana wcpes Gymaxnnit puaerp (Extra hart), a 3aTem wepes meM-
Gparnuit ynsTpadnaeTp. JIpodHILTPOBARHENL PacTBOP BHITIAPMBAJCHA {0 He-
domburoro o6seMa ¢ NpnGaBKoONl YTAERMCIOr0O AMMOEHSA IS PasiodeHHA Oa-
pHeBBIX coneli (PyALBOKMCIOT H BEIACNEHAN Gapwa B BHAe YIMIEKHCIOH COIA,
TocaC MCTO TPOM3BOIMIOCH padbaBaeHEMe Bomofl ¢ mMpmGaBrodl aMMmaka, u
pacTsop cRoBa QMALTPOBANCA Yepes MemGpanENi yasTpadmabTp. OTHmEeRHEIE
TaKAM 06pa3oM aMMAAYNLIl PacTBOp PYIBBOKACIOT NOBOZMICH 10 OUpeHeleH-
Horo o6beMa, M3 KoToporo GpatAch OTAeTbHEe HOPIEA AJIsA aHANHIA.

OnpefieseERme CyXOro OCTaTKa ICPBORAYANHHON AMMHUAUHOR BHITAMKKA M3
MOYBH K CYXOro OCTATKA AMMHA29YHOr0 pacTsopa (YJILBOKACIOT NOKA3ANO, UTO
BHIXOX TOCIEAHAX COCTABAAN A HOA30aHEcTON mousH 41% oT ofmero Koawm-

! B HacTofimee BPeMA MHOX BeAyTcs paGoTH mo
sokmcaoT B Gozee 3Ha X Bax A

penapaton Gyas-
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9ecTBA PacTBOPHMBIX B aMMHaKe Bemrects, wam oxoixo 83% or reopermueckn
OKUAABIIErOC KoJudecTsa PyABBOKMCIOT (CYAS IO COMEPAHMIO MX B AMMH-
avHOM BLITAXKKe B HEPBOM CEePUH ONLITOR); AJs YePHO3EMA BEIXOR COCTABIAT
29% or 0ofmero KOTMYECTBA BEm[eCTB, PACTBOPAMEIX B aMMHAaKe, HIA OKOJIO
77% or omwuaBmeroca KOAHYecTBa (PyILBOKUCIOT.

ITonydennsie aMMAaYHBIe PACTBODH, KOHMEHTPANAA KOTOPHX OEuIa OKONO
0,6%, mMesu KpacuBYIO ODAHMKEBO-KCJITYI0 OKPAacKy, KoTopas y (yIsBOKHC-
JNOT M3 TYePHO3CMAa RANOMHMHAAA OKpacKy pacTsopa Oumxpomarta Xaamsa, a ¥
(ynLBOKHCIOT M3 MOA30AMCTON MOYBHL Gblla HeCKONBKO TeMHee, ¢ BALIAEBHIM
OTTEHKOM.

Omnpenenenne CyXoro OCTaTKa, 30JBI, COlepMAHMA AMMWAauIOro asoTa K
21eMEHTaPHOrO COCTaBa IPOMBBOAMIOCH TeMA JKe MEeTOJaMH, KOTOpHe OBLIR
gnnc;nu B HpeRmAyweM pasnene Pe3yabraThl aHaNA30B NPHBEAEHH! B Tabl.

nT

Ta6muunab
K fimax conedf dy n
, "B HUX 30JH K AMMEAYHOrO 230TA
Cyxo#t ocratox B CBoGoe
Tlouna
Bec, & % sons Bec, 2 % NH, Ber, 2
Monaonncraa (180 ¢e) . . . . . . . .| 1,464 4,19 1,402 5,42 1,326
Yepuosem (2248) . . .. ... . .| 1,678 8,88 1,528 5,51, 1,444
Ta6bnuna 7
9. pHEit cocTas, NH; n i Bec
Gyn
DNeMeRTaDHEI COCTaB
¢ o V| =
ouBa c I H | o l N e ) Peo
% or cBOBORHMX KHCIOT
Tlopsoameras . . . . .| 44,82 5,77 43,66 5,75 318,6 314
Yeprozed . . . . . . .| 44,34 5,94 44,20 5,52 324 309

O9TH peayabTATH, BO-IEPBHIX, TOKA3HBAIOT IOYTH UOJHYIO TOKAECTBEHHOCTD
2J@MEHTADHOTO COCTABA M SKBHBANEHTHEIX BECOB Y BHIEXEHHHX IPENapaTos
(yNBBOKHCIOT M3 TMOA30MACTON TMOUBH M IePHO3EMa H, BO-BTODHIX, TIOYTH OB~
TOPAIOT COOTBETCTBEHHEIC NaHHEIE, NOAYYOHHEIE HHIM OyTeM B
CePHA ONHTOB JUIA PyIbBOKACIOT N3 TOA30NACTON MOYBLI.

TakuM 0oGpa3oM, AOBOILHO ANHTCABLEIE ONCPALAH 110 NpEmapaTWBHOMY
BHIJICNeAUIO AMMOHUIHEIX coieil PyabROKACIOT B 06lieM CPaBHATENLHO He3Ha-
9ATEeNBHO OTPasWIACH’ HA COCTaBe H KHCAOTHHX (yHKOAAX BBIXeJCHHBIX Ipe-
TaparoB yIbBOKACAOT IO CPABHERHIO ¢ ropasfo Goxee KOPOTKEM H «MATKHM»
BO3JeliCTBAEM, IPHMEHABIIMMCA B NIePBOi cepHA nccaenoBanuii, Boree aamer-
Hble M3MEHEHHA 3IEMEHTAPHOr0 COCTABAa B OTHOIICHHA COfePXKavHA a3oTa,
BOJIOPOAa W KMCIOpoja HaGmogawrca y d)ym,noxm.nor vepHoseMa. ITo aTomy
TOBORY MOMKHO CKa3aTh CaAefylolce. YBel )¢ M a30Ta MOMKeT
GBITh 00BACHEHO BXOMKIACHMEM 430Ta B MONEKYIy (I)y]lnoxncnor (® BHAe rpyn-
st NH, nam B Jopme reTepomHKIAIECKOr0 a30Ta) IIpH MOBTOPHEIX 06paGoTKax
aMMAaKOM M YTJIGKHCIEIM aMMoHAeM. YT0 kacaeTcs M3MeHeHMHA B COepaHMN
BOAOPOZa H KHCJIOPOAA, TO OHA TACTAYHO O0M3AHH YBEIHYCHUIO CONQPKAHMA
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230Ta !, & YACTAIHO, BEPOATHO, ABNAIOTCA PESYABTATOM HEZOCTATOYHOR TOTHO-
CTH NPUMEHABIIErocs BEIYUCINTEIBHOTO MeTOfia ONPefeNeHNA ITHX BIEMEHTOB
B TepBOi CepHE ONBITOB. !

HeGonsmue KonmdecTsa BHAENEHHEIX MHOK MPenapaToR (yJIbBOKHCIOT
TmoKa He TOBBOJNAH MHe TIPOMSBECTH AajbHEXlINe HCCIACROBAHMA 1O BHIACHE-
HHI0 XMMBYECKOM Npupoxsl OTHX Kucwor. Ilo mpelBapHTennHBIM oOIpeje-
JeHHsAM, MMEBIIMM NIOKA PEKOrHOCHUPOBOYHKI XapaKTep, BheleHHEE Opela-
paTH AaoT mpu reapoxnse 5% ceproi xacaoTol oxomo 20—25% penynupyo-
mux caxapon (mo Beprpamy), a mpm xunsvenn® ¢ 12% HCI sugexsor dyp-
$ypox u CO; B xommuecTBax, coorercTaylomuax 5—10% nenrosamos 1 15—
20% ypoHOBOTO aHrHAPHAa 2.

Takmy 00pasoM, 3HAUHTENBHAA TaCTh TeMHUIEAJION03 OPraHHYECKOTo Be-
M{eCTBA IOYBbI, OMpefAeNAeMbLIX COMIACHO cXeMe aHanm3a no Bakcmamy m Cru-
BeIICY, TAK ’Ke KaK H YPOHOBHIX KHCJOT, ABJIAETCA, NO-BEAEMOMY, COCTABHON
9acTBI0 (yIBBOKHCIIOT.

9TH HannLie B COOTBETCTBAM C Pe3yIbTATAMM deMeHTAPHOro aHANM3A, 1O-
KajhIBAIOIMEMH GIH30CTH SJI6MeHTAPHOIO COCTABA (DYNBBOKHCIOT K yTIeBOXaM,
M C BENHYMHON DKBMBAJIEHTHOrO Beca Ha MHE Omp WA aMMHAYHO-
ro a30Ta B AMMOHHRHHIX COJNAX I03BONAKT CAEIATH CACAYIOIIUY BEIBOJ 06 06-
HieM XapaKTepe XAMATeCKoH TIPHpoast (PYALBOKMCAOT: P YyABBOKHCIOTH
HOYBEHHOTOTYMYCa NIPEeACTAaBIAAKT cO60ifl BHICOKOMONGKY-
AsApHBIe OKCAKAaPOGOHOBHE (M COReprKalMe a30T) KUCAOTH
¢ DKBABaJEeHTHHM BecoM (moorsowennio kK NHs) okouxo 300, o1-
NA9a0mMAECA OT FPYyONH TFYyMHHOBHX KHCIOT CBeTIOH
OKpacKoi, 3HaTMTeXpuNO Goaee HMIAKUM cOLepKaHHeM
yraepoxa, pacTBOPAMOCTEI0O B BOJle " B MEHEPANBHEIX KHC-
adotax m 6onec BHATHTENBHON CHOCOGHOCTEI0O K KACAOMY
THAPONHUBY.

Kax ysxe 6s110 ormedcHo (cMm. TaGr. 7), mpemapathl QyIbBOKBCAOT H3 IOA-
30/IHCTOI NMOYBHI E YepHo3eMa OGHapy/KMBJIOT IONHOE CXOACTBO MO IEMEH-
TAPNOMY COCTaBY M JKBUBANEHTHOMY Becy.

MokHO TaKXKe OTMETHTDb, UTO IO CORePKAHMIO YIiePoNa, BOAOPOAA M KHC-
JIopojia BhIflelleHHEle MHOK (PYJALBOKACIOTH O0HAPYKHMBAT 0deHp GonbmIoe
CXOJICTBO C COCTaBOM KpemoBOi#l Kucaotel Mo Mynsnaepy (cum. rafa. 2).

Ho mapaAgy ¢ 3TEM B MoeM pacnopsikeHuW celi7ac MMEKTCA Pe3yIBTATH
aHaIN3a (YIBBORACIOT, BHITEJICHHEIX TeM K¢ ONHCAHHHIM BHIIIE CIOCOGOM
w3 Apyroi moxsomdcror mowsn (ma3 JlocHHOOCTPOBCKON JecHoN Jaum). ITOT
aHanH3 Nokaaak Gomec BHICOKOE COZef PONR, T 48,01%. 3ror
NPOLEHT JOAXORAT K CONEP/KAHMI0 YMIEPOJA B ¢AINOKPeNOBON KMCJIOTE» IO
Myaxzepy.

TaknM 06pasoM, MOIKHO IpeANOTaraTs, IT0 COfeprKamHe yraepoaa B Qyan-
BOKHWCIIOTaX, TaK K¢ K&K M B FYMHHOBEIX KHCJIOTAX, MOABCPHMKEHO HEKOTOPHIM
KonebaHunM, OPHIMHY KOTOPHIX IPEJCTOHT elfe BHISACHATH NAaJBHeRIIEME HC-
cieRoBanEAME. Eme Gonee 3maumTenpHble KoieGamMsA, MO-BHARMOMY, HMEMOT-
cA B COleP/KAHAM A30Ta.

H 10 JAMHBIM, NpUBeReHHEIM B TaGl. 5, MOKHO ¢ WSReCTHEIMH Oro-
BOpKaM# (NPMAWMAA BO BHEMAHWE® BOBMOMKHOCTh W3MEHEHHA COAeD/KaHAT
asora mox BansHmeM 0fpaGOTKA aMMUAKOM) CYHTATh, YTO COjepKaHAe a30-
Ta B QyAbBOKECAOTAX NPAGAASETENBHO ONWHAKOBO C COJePKammeM 3TOro dlie-
MeNTa B FyMMHOBHIX KHcCJIOTaX, T. e. okoso 4—5%, 10 B pyrEx caysasx oHo,
N0-BHAMMOMY, MoeT OMTHL 3naunteibHo MeRbme. fl MMelo B BEAY ryMyco-
HINOBHATbHEE TOPHBORTH NOX30NWCTEIX IIOYB, B KOTOPHX, CYAd IO MMeio-

\

HOe yT

! Bxompenae asora B BEfe NH, mau B dopMe reTepomuKimieckoro asora (HOCHOA-
Hee OGHKEOBEHHO IPOMCXOAET IO MOCTY KHCIODOAa) ROKHO YBeNEYHTb NDONEHT BORO-

012 B Y b Op P
PR Tlo omp A M. H. i (1940).
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IHEMCA MaTepHajaM, IPOMCXOAHT 3HaYUTENbHOe Hakomienwme (yABBOKHCIOT;
B TO K@ BpeMs OPraHHYECKOe BEImeCTBO B STAX INOPH30HTAX KaK B HeJOM, TAK
H 0COBeHHO B YACTH, PACTBODHMOA B DPA3RENEHNBIX MHHeDANBHEIX KHCIOTAX
H oﬁxapymnnalomeﬁ B HamOoXbINeil CTeNCHM CXOZCTBO ¢ (YIBBOKHCIOTAMH
HIH Kp i KHCIOTAMH), XapaKTepH3yeTCs OYeHp HesHa-
THTeTEEEM oonepma.uuen asora — oxono 2—1%.

9TH KonebaHHsT B COXEPIAHMMA 430TA BIONHE OGBACHUMEL ¢ TOUKH 3pewrus
YHOMSHYTOr0 ysie OPeAUoNoMeHHd, IT0 IPynny (yNLBOKECIOT MOAHO pac-
cMATpPEBATh B KaUecTBe NPOAYKTOB KOHACHCANHE YIJEBOWIOB M YPOHOBHIX KHC-
JOT C TPOMerKyTOUHBIMHM IHpPOAYKTAMHE pacmaja GeakoB; cofiepaHme asorTa
B TaKUX TPOAYKTAX, 09eBHAHO, GyneT aaBHceTh OT COOTHODIGHHSA MEXKNY BCTY-
MAIMAMK B peaknuio 6e3a30THCTHIME H a30THCTHIMA coexuHeRMaMu. f, ox-
HAKO, OCTABIAI0 OTKPHITHIM BOUNpoC 0 GumKafImMX IpWYMAAX ¥ MeXaHHSME
nojoGHOl peaKmHM, Tak Kak OH Tpebyer CHeNHaNBHBIX WCCICTOBAHMIL.

O ®OPMAX 3AKPEIIEHUA ®YJIbBOKHCJIOT
B IOYBEHHOM I'YMYCE

IIpurnmMas BO BHEMAHHe cBoiictBa (PyIBBOKHCIOT, eCTECTBEHHO 3aJaTh

poc, KaKkAM 00p 9TH KHCIOTHI, 007ajaioImue PacTBOPEMOCTHIO B BOAe
B cnoﬁo;mox COCTOAHHME ¥ B BAAC cojeil ¢ OfHO- B JBYBAJICHTHLIMH OCHOBA-
HAAMH, COXPAHAMTCA B 3AYATeNBHBIX KOIMICCTRAX B COCTaBe IyMyca B IOY-
Bax. M nanee, moveMy gynpBOKHCIAOTH, SyXyuu XOpomo PacTBOPUMEIMU B M-
HOPAILHBIX KACIOTAX, HC M3BJIEKAIOTCA PAcTBOPAMY TIOCHEJHAX HANeN0 Ml
10 KpaiiHeil Mepe B 3HAYWTEABPHBIX KOJAMYECTBAX IPH IpeABAPHTENBHOM Je-
KaJNbHHAPOBaHEH GOJBIIMHCTBA HOYB (38 HCKIIOYEHHEM IyMYCO-ZILIIOBAAID-
HEIX TOPH30HTOB IOABOMMCTEIX MOYB).

Ilo atoMy mOBOAY MOMHO HPHBECTH TPH BOSMOXKHEIX OGbACHEHHs, HaMC-
yeHHHIX B paGore ['o6coma m Ilamxa (Hobson, Page, 1932), a mmenno:

1) mnm (PyIsBORHCIOTH (IO HAa3BAHHHIM ABTOPAM, «HETYMHHOBaS YacThh
ryMyca) ABIAIOTCA COCTABHON TacTEi0 Golee C/TO’KHEIX OPraHEYECKEX BeINecTs
ryMyca, TEADOIA3YEMBX OpA AeHCTBHE eKAX ¥ YIVIeKHCIKIX Mejogeii;

) wiE PyAbBOKACTOTH 0GPasyioT HePACTBOPMMBI® COeAMHEHHMA HAM Af-
COpONEOHAKI® KOMIIEKCH! ¢ MEHEEDPANLHEIME BEleCTBAMH IOYBHI, IpHYEM PTH
COeMMHEHNA WM KOMINIOKCH pACHAfaloTcA IPH AeilcTBEM mejioveit mam pac-
uopmorcx B IT0YaX M PasuaraloTCs KHCIOTAMH;

3) unm, Hakonen, (yIBBOKHCIOTH HAaXONATCA B CBASH C TYMEHO-TIMHHLIM
KOMILTEKCOM TIOUB.

To6con m ITofK CKAOHANTCA B OCHOBHOM B TOAb3Y TPeTHEr0 0GBACHEHHA,
npUHEMas BO BHEMAHHE TapalllelUsM B KOIHGECTBAX M3BJIOKACMBIX IIEI0OYa-
ME TYMWHOBHIX W <HeryMEHOBBIX» Bemiects. TI0 MX MHAenmio, TONBKO HesHa-
9ATeNpHAR wWacTh Goiee PACTBOPEMBEIX (HEryMMHOBEIX» COefAHEHUH, HaX0-
AACH B TOBEPXHOCTHOM Cil0e TYMHMHO-TJiMHHHX Telel, Mosker GbiTh M3BIEYEHA
PACTBODATeNAMHE, He PACTBODAIOIMMA TYMHHOBOE BeilecTBO (T. €. TYMHHO-
BY® KECAOTY). OCTaXbHAA WacTh HECYMMHOBHIX BCINECTB H3BJAEKAETCHA TOJBKO
BMeCTé ¢ TyMHHOBRHIMHE BeleCTBaMM.

3Ta TOYKAa 3PeHHA, OAHAKO, OKASHIBAETCA MANOCOCTOATENbHOH, €CHH IpH-
HATH BO BHAMAHWe, 9YT0 AHAJOrMIHOE Pyas: noT Habmogaerca
He TOJABKO B MEH@DAIbHLIX OYBAX, HO K B TopdAx, Tie IyMHHO-TAHHIE KOM-
WIeKc OTCYTCTBYeT. JTO 0GCTOATENBCTBO, €CTECTBEHHO, HCKIIOUAET B KadCCTBE
06me# OpEIMHE M BTOpPOe W3 NMDHBENCHHBIX BhMe OGbACHeHHH, x0T B
TacTHRIX caydJasx dro o0BACHeHHe COOTBCTCTBYeT [eiiCTBHTENBHOCTH,
HATIpEMeD B TyMyCO-MIUTIOBMAJBHHX TIODH30OHTaX IIONBOMHCTHIX TO0YB, IWe
(YILBOKECIOTH SaKPeNASIOTCA B BHAE COCAMHenWH ¢ NDONYTOPHBRIMA
oxEcaamn, ‘OfgHaKko 9acTs (YIBBOKECIOT He OCAMHACTCA M TONYTOPHHIME
OKHCTAMA.
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C moeit Touxm aperus, Goxee ofmieli mpmaMHOE OTMeYeHHOH BLIMe yCTOM-
anBoCTH (DyABBOKHCIOT B 1OYBAX X Topdax sBisgeTcd CBASh HYALBOKMCIOT ¢
apyroit BaxHOM COCTaBHOM TACTHIO FyMyCa — ¢ FyMHAOBBHIME KacaoTamu. [Tpex-
/C BCEro 0TMedy, YTO ITPeATONOKeHne O MON00HOH CBAM HAXOXNTCA B WOTHOM
COOTBETCTBAN C NAPATENA3MOM B KONMIECTBAX I'yMMHOBBIX XMCIOT H QyabBO-
KHCJOT, H3BTOKaeMbIX IIeN04aMu M3 OJ(HOH M TOH 7<e TOYBH (MpH PasIUYHBIX
KOHNEHTPaLEAX INenovell B PAasHLIX CPOKAX BO3XeHCTBHA),— IapajsIean3MoM,
Korophiii 6eL1 oTMeuen B pabore ToGcora m Ilsmmka. [laxee, ato obwacHenne
0MHAKOBO NPUMEHNMO KaK K MHHCDAXBLILIM 10YBaM, Tak I K Topdam. Yro
KacaeTCsd XapaKrepa OpeAmojaraeMoli cus3um QyabBOKHUCIOT ¢ TYMHHOBEIMM
KKCJIOTaMH, TO 3/ech, 0 MOEMY MHEHMIO, HamoNCe eCTECTBeHHEIM H IMPOCTHIM
Gyner mpexnodoieHne, yTo PYABBOKACIOTH, ABIAACH BBICOKOMOJGKYIAPHBIMA
OKCHKUCIOTaMHF, 001aJaomBMa HAPANY ¢ XapGOKCHIABNLIMM IPYNIaMH TaKikKe
GONBIIMM YBCITOM THAPOKCHIBHEIX CIHPTOBHIX TPYNN, 00pPa3yioT ¢ ryMHHOBEIMA
KACIOTaMH, MMEIOMEM XapaKTep (eroaoKapboHOBHX KHCIOT, Gosee caoskHbIe
COeMYHEHMs 10 THIY CJHOIKHBIX 3 P OB TakuM 06GPasoV, 9T0 KapGOKCHIb-
Able TPYNNBI OFAHOK KHCIOTH, HADPHMED IyMMHOBOH, pearupymoT (c BmIfeNC-
HueM BOJXH) CO CHHPTOBEIME IpynmaMu Apyroii, T. e. B ZaRHOM IpHEMepe C
(pynsBOKACIOTAMA.

Cuocol10cTh OKCHKaPGOHOBHIX KECHOT K 0Gpa30BaHMIO CIOKHKX adHpPOB
Kax ¢ {pyr¥Mm KacaotaMu (3a CYeT COAPTOBLIX IPYNN), TAK U ADYT ¢ APYroM
(3a cueT KapGOXCRABHON IPYNMNH OXHON KACIOTH ¥ CHUPTOBOH rpynmsl ApY-
roii), a TaKiKe ¢BHYTPOHHHX 3(EPOB» (ITAaKTOHOB) y Yy~ ¥ -OKCHKHCIOT X0POMIO
M3BeCTHA M COCTAMJIAET OfHY M3 XaPaKTepPHBIX 0cOOeHHOCTeE 3T0ro Kiracca 0p-
raEmvyeckEx coexunennmit (Meyer m Jakobson, 1913). Taxag sxe cmOCOGHOCTH
K 06pa3oBaHmIo CIOXEEIX 2MPOB XPYT C APYroM TaK HA3HIBAeMHIX AGICHJIOB)
npHcyma (peHONOKAPOOHOBLIM KMCIOTaM, K KOTOPSIM MOTYT GHTH OTHCCCHBU
[yMIHOBEIE KHCJOTHI.

lIpyHmMas Bo BHMMaHHe OTH CBOHCTBa OKCHKAPOGOHOBHIX X po
HOBHIX KHCJIOT, MOKHO IIPeRI0JIAraTs, 970 PyILBOKACIOTH A TYMHHOBH® KHC-
JOTH MOTYT fiaBaTh Goxee CIOMHBIE KOMIUICKCH, OCTPOEHHEIe 0 THOY CIOK-
HEIX 3HPOB, MyTeM COENAHEHHs ABYX HIA G0leC SIATATENBHOTO TUCIAA MOJNe-
Kyl KECHOTHL OFHOK TPynme, T. e. (YABBOKHCIOT, JPYr ¢ APYyroM HIA
TYMHHOBRIX KHCIOT Takie JAPYr ¢ mpyroM. OQHAKO yKasaHHHMA BhIle TApal-
JeNH3M B KOMHYECTBAX M3BIEKAOMEIX M3 MOYBH I'YMEHOBRIX KHCJOT ¥ (yIaBBO-
KHCHOT TOBOPAT CKOpee B OOMB3Y TPENONOMKeHHs 0 TIPeNMyIIecTBEHHOM 00-
pasoBaHAT SQHEPOMOTOGHEIX KOMILIEKCOB OMELIaHHOTO THNA, T. . (yIhBOKMC-
JIOT ¢ TYMATOBLIMHA KECIOTAMHA.

TIpy BEICOKOMOMEKYNAPHOM XapaKTEPC TyMHUIIOBEIX KHCAOT B (yIbBORHCIOT,
obnagaomux GoabumM YHCAOM KaK KAPGOKCHABHEIX, TAK M THIDOKCHIBHBIX
(nnn PeHONBHEIX) rpynm, obpasyompecs aGEPONOAOSHEE KOMILIEKCH, KOHOT-
HO, 11@ MOTYT HMeTh IOCTOHHOTO COCTaBa; CJAENOBATEILHO, COOTHOIIECHAE MEHK-~
Ay TYMHHOBBIME KHCIOTAME ¥ (DYIBBOKWCNOTAMA B PA3AAYHLIX HOTBAX MOMKeET
GHITs OUCHB HeogunaxoBeiM. IIpemmonaraeMuie aduponofobunie KoMmaeKcH
(yALBOKHCIIOT ¢ ryMHHORBIMYE KACTOTAMK (a TaKyKe, MOMXeT GBITh, qpyT ¢ APY-
roM), CCTECTBEHHO, JOMKHEI OTANYATHCA OT ¢BOGONMX PHYIBBOKHCIOT ropasno
M@HBIICH PACTBOPAMOCTBHIO B BOME, & TRKMKe YCTOHYHBOCTHIO K JeHCTBHIO pas-
BefleHHBIX MHMIIEPAILHBIX KUCAOT Ha XONORY, Mopo0HO FyMEHOBEIM KHCIOTAM
(mam maxe B eme Gonee muicokoit cremenu). Ho B To e BpeMa 3TH CiroKHBEIE
OPHPHE MOMKHEL JIETKO OMBUIATHCH NEJI0YaMH, B Pe3yiabTaTe 9ero B IIEIXOTHBIX
BBITSUKKAX MBl yIKe MMeeM CMeCh colell cBOGONHBIX I'yMAHOBLIX KACAOT B Pyan-
BOKHCJIOT, KOTOPEIC 3aTCM JIETKO PA3ReIAITCA HPH MOXKACHCHAN MAHEPATLHLI-
MW KHCIOTAME BBHAY HepPaCTBOPHMOCTH B MOCJAETHUX T'yMHHOBHIX KHCJIOT H,
Haofiopor, pactBoprMocTn pyabBokmenor. Yro nMeHno nelictswe memouel, a
He KHCA0T (IpH NOAKMCIENAM I[eNOYHEIX BHITA/KEK) IPHBORMT K pacmaiy
cx0kHOro 3upononoGHoro KoMmiekca (ETH KOMIVIEKCOB) TYMHHOBHIX KHCIOT
o QyaBBOKMCIOT, yOE/RIAIOT YNPABOEHALe BHIIE PE3YIBTATH ONpejeeHmR
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©€MKOCTH NOIJOmMEHAS aMMHAaKa y (yAbBOKHCIOT, NONyyaeMble N0 PasHOCTH
(cM. Tabn. 5) m memocpepcrseHHo (cM. TaGn. 7). Te m Apyrae ompepenesus
Aaor nedpH OREONO MopsaKa. Mexny TeM ecau Gbl B IeroaHoll (aMMHEaTROl)
BEITAKKe ME HMelIH HePasaoKeHHHH 3PHEpomoxo0HbIi KoMILleKe, pasiarae-
MEUi IIPH NIOCTeAYION(eM NOAKKCICHUH CePHON KECJIOTOM, TO ONPOASIeHNe KOC-
BEHHBIM IyTeM (Mo pa3HOCTH), ecTecTBeNUO, Aano Gl 3HAYHTENBHO MEHBIIYIO
BeTHIMHY, YeM HeOCPeACTBeHHOe ONpeNeieHHe ¥ CBOGOMHNIX KHCIOT.

Ho monmora OMBUIeHAA CHOMKHEIX J(PUPOB FYMAHOBEIX KMCIOT M QYALBOKH-
¢7OT, OYCBUAHO, KONKHA 3aBHECETH OT BHJA INEJOYH, OT ee KOHIEHTPANWH, OT
TeMNepaTypsl M BpeMeHH BoafeficTBusA. OTvM, BEPOATHO, MOryT OuTh 00BAC-
HeHBl (IO KpajiHell Mepe 0TIacTR) M3BeCTHHe KoMeGaHHs dIeMEHTapHOIO CO-
CTaBa IyMHHOBHIX KACIOT, B JACTHOCTH B OTHOLIGHWH COREPMKARMA yIiepona,
NPE pasHBIX cNOCOGAX MaBIETICHHs, TAK KaK MPH HENOJHOM OMBIISHHM CIOMK-
HHX 2upoB PyaBBO- M TyMHHOBHIX KHCJIOT OCa’kHaeMas IYMHHOBas KHCIOTA,
BCJIACTBHE HpUMecH (HyJIBBOKHCIOT, AOJKHA HMeTh 0oiee HWBKHH IpONEHT
yriaepoma. 910 OGCTOATENBCTBO, MO BCell BePOATHOCTH, ABNAETCA TPHIHHON
TOr0, 9T0 B MOHX ONKITAX FYMMHOBEIE KHCIOTH!, M3aBIeUYeHHEIe CcXaboi miexo-
510 — aMMHEAKOM, MMENH G0oNee HE3KEi TPOMEHT YIaepoja, YeM McCIef0BAH-
mote A. U, Harxunoir (1940) ryMunoBble KACTOTH M3 AHAJOTMIHEIX 00HEKTOB,
BHITeNeHREle wyTem ob6paborkm moussr 0,1 m. NaOH.

Toqno TaK e ¥ eMKOCTh NOIJIOM[EHAA, a CIefi0BATEeNLHO, N KBABAJGHTHDIH
BeC TYMHHOBHIX KHCIOT AOKHBI KoMeGaTsCst B, 3aBACAMOCTH OT TMONNOTHI OMbI-
NleHHsd, WHaue TOBOPA, OT TIONHOTHI OCBOGOMKAEHWA (MIE pereHepamum) Kap-
GoxcunsHbix rpymn. Bonee BEICOKas eMKOCTh MOIMIOIIEHUA Y TYMMHOBHIX KHC-
sior, masevensnix A. Y. Harkuroit ¢ momompio NaOH, mo cpapHemmio ¢ em-
KOCTHIO IOTJIONIeHHS TYMWHOBHRIX KHCIOT, BRUIENEHHEIX PACTBOPOM aMMHMaKa B
MOMX ONEITaX, MOKET CJAYKHTh NQNTBED/KICHHEM 3TOr0 IOJOMCHHA.

IpeanonoskeEne O CBASH TYMMHOBHX KHCJOT H PyIbBOKHCIOT IO THNY
CA0/EBIX 3PUPOB XOPOINO OOBACHAST TaK)Ke MEHBIIYIO BeJHIANY 6MKOCTH IO-
TAOMEHHES TyMyca B IeIOM II0 CPABHEHMIO ¢ OTACABHO B3ATHME TYMEHOBHIMU
xrcroTaMu 7 pyrssokmenoramy. Tax, mo gamuny Xuccmaxa (Hissink, 1926),
@MKOCTh TIOTJIOMeHHA XOpOIIo IyMEPHUIUPOBANHOIO TOpda OKasadach paBHOMH
186 Mz-sK6, T. e. MpEMepHO B ABAa pasa HAKe eMKOCTH IOTION{EHMA IyMUHO-
BO# KHCHOTEI M (DyNBLBOKHCIOT.

JlpaHAMan B0 BHMMaHHe, 9T0 [IaBHYK MacCy Topda coCTaBAAIOT TyMHEHO-
BH¢ KACIOTH E (PyJAbBOKACAOTH, 3T0 HOHMKEENe eMKOCTA IMOIMOMEHNA Y TOp-
$a MomHO 0FBACHATH TEM, ITO 9aCTh KAPGOKCHMABLHBIX TPYNIT HR3BAHHHX KHC-
JIOT WapacxofioBaHa Ha 0GpasoBamme 3dMPONOROGHHX KoMmiaeKcos '.

VKaxy eme, 9T0 B CBASE C BEABHTAeMBIM MEOIO NpelIONOMKeHHeM IONy-
gacT of0bACHeREe oOTMeuenHoe eme MyJbaepoM 06CTOATENBCTBO, YTO «IPH
o6paGoTse medoYaMH TyMEHOBas (@ yJAbMHHOBAA) KWCHOTHL HE TOJNBKO pac-
TBOPAIOTCA W COCAMHMIOTCA C IMeJIoYaMi, HO OHH TAK/Ke H3MOHAITCA, TAK KaK
10 06paboTKM OHM VYCHR MalXd PACTBOPHEMBI B BOAE, & NOCHC OCRMKIEHHA Wi
LIeNOTHOrO PacTBOPA CONAHOM XKHCJAOTOH cTamoBsitcs Goxee pPacTBOPAMEIMHY
(Mulder, 1861—1862, c¢tp. 318). Orciona Myasaep sakniowain, 4T0 KACIITHBIR
XapaKTep TyMWHOBOE ® YJILMWHOBOHE KECHOT 0GHAPYKHBAGTCA TONLKO B TOM
caydae, 6CIH OHA B I0YBe COSMACHHN MM GLLIM B COGNMHEHWH C INENOTaMI
(«Die Alkalien machen den auflésbaren Theil erst zu Sduren»). C Touxm ape-
HEA BEIABATAEMOr0 MHOK HPE/I0N0KeHHA O CBI3H TYMAHOBLIX KMCIOT B (yib-
BOKHCIOT B TI0YBaX II0 THILY CIOKHBIX afmpos, orMedennoc MyusfiepoM yrenn-
YeHHC PACTBOPHMOCTH I'yMHHOBOM KHMCIOTH M IPOABNEHMe ee KUCALX CROHACTB
(upaBunBHee, KOHEYHO, FOBOPATL 00 CHACHHE KHCABIX CBOHCTB) Nocie ofpa-
GOTKN IMenoYaMy Jerko OOBACHAIOTCA MPOUCXORAINEM NHpH 3Toii oGpaGoTke
OMELTEHHEM CJOKHBIX 9HpONONROGHEIX KOMIIEKCOB ¢ 0GpasoBaHMeM OTHOCH-
Tenpro Golee mPOCTHIX cBOGOTHBIX IyMHEHOBHIX KHCIOT M (DyJNBBOKMCIOT.

' B MERepaNbHNX NIOYBAX NPHIEEOf YMOHBINGHHY OMKOCTH NOTIOMEHAS IyMyco-
BHX BEmECTB MOXOT OHITHL TaXKe HX CBA3b C NONYTOPHEIME OKHCIAMH.
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SAKJIIOYEHHE

Manoskenaste B HacTosgwell paGoTe MaTepHannl IPHBORAT K 3aKI0YEHH,
9T0 TAaK HaseiBacMble (yALBOKMCIOTH, Mo Ofeiy, COOTBETCTBYIOL[A® rpymIe
«Kp it» X «amoKp » xucaor Bepmenmyca, a Take <ryMaieBoii»
KHCJIOTe WM «HeIyMHMHOBOi1» JaCTH IyMyca JI0 ADYTHM aBTOPAM, HPEACTABISIOT
cofo#i BBLICOKOMOJNEKYJISIPHLIE A30TCOTCPAKAIIAE OKCAKAPOOHOBBIE KMCIOTH C
aKBUBaNeHTHHIM Becom (mo orHomcrmio k NHs) okomo 300 (m cpesmem), 1. e.
TAaKOro e MOpsIAKa, KaK ¥ y ryMUHOBHX KHCIO0T. OT HOCKOTHEX QYILBOKMCIO-
THI, KpOMe CBeTIOK (3KeaTOH) OKPACKM M PACTBOPAMOCTHE B BOJe M KHCJAOTAX,
OTINYAIOTCA 3HAUMTCHBNO $0lee HM3KHM TpomeRToM yriaepoga (<50%) u
Gosree BHICOKWM cofePsKanieM TOB BOABI, O0Hapy:KABas B 3TOM OTHOLIE-
HUu GIH30CTH K yriaeBoRaM.

IlprAuMas BO BHMMaHue CI0cO0HOCTs (PyanBokmCcIOT oTn(enaars COp mpn
runagernn ¢ 12% HCl, gapaTh pejynupylomue caxapa 4, o fanubid I'ofcona
u ITagxa (Hobson, Page), a 0TI IPH KHCIOM THAponuse, o6pasoBa-
HAe QYNBBORUCIOT ¢ XWMATECKON TOTKN 3PCITHA MOMKHO NPEACTABIAATE KAK KOH-
JIeHCAT(MI0 YPAHOBRIX KUCJIOT W YrJeBOJOs ¢ NPOIYKTaMu pacnajga Genkosmix
BCT[ECTB.

B novsax QyIbBOKACIOTEI B HEKOTOPHIX cJydafdx, HANDHEMEP B IyMyco-
UITIOBHANLHBIX TOPH30HTaX HOAA0JMCTHIX II0UB, BAKpemaAlTca B dopMe He
PACTBOPHMEIX B BOAC, [0 PACTBOPHMEIX B KHCIOTaX (M MEN0YaX) COeHHeHHI
¢ mONyTOpaoKECAMH. Boice e ofmleil mpEIMHOE 3aKpemieHus @YIbBOKHC-
JOT B TyMyce IIOYB ¥ B TopdaxX, 0 MHEHHIO ABTODPA, ABIAGTCH MX CBA3H C Ty-
MmmHOBEIME KHcHoTaME. Ilo nomogy xapakTepa HTOH CBASH BHICKA3BIBAETCH
npeguonoKenne o6 obpasoammm B -uownax (m Topdax) Golee CHOMKHHX H
1109TOMY MeHee IIOARHKIBIX (T. €. HEPACTBOPUMEIX) CMEIMIAHHNX KOMILIGKCOB
$ynBBO- M TYMHHOBHX KHCJOT, 110CTPOCHHSIX II0 THILY CJOMKEEIX adupos; stm
3HEPONONOGHEEe KOMINEKCH, Oypydnm ycTOHMIMBEI K JieHCTBHI0 pa3BefeHHBIX
KHGIOT Ha XOJORY, JIETKO OMBUIAIOTCA TpH NelicTBHM mienovelf, naBas pacTBO-
pHMBle COJT (BOGOJHBIX (DYIBBO- ¥ ryMUHOBBIX KHCIOT.
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O COCTABE I'VMYCA B ICKOITAEMBIX ITOYBAX!

Hckonaembie, min norpeGeHHbIe, NOYBH NPHBICKAT BHAMANAE UCCHEHO-
BaTeneil Goabmed YacTBIO KaK XapaKTepible MaMATHUKE usnko- u 6Horeo-
rpadueckux ycrosuit mponoro. Ho oHw mpencrapngior raxxe Gonpmoi ma-
Tepec A W3ydelHs NPHPOALI MOYBEHHOIO I'yMyca, TAK KAK ABIAIOTCA MeHHB-
MM 00BEeKTaMu Jlisi BRISICHOHHS BOIPOCOB 0 XdpaKTepe H3MeHeHMI M O CTCHeHH
YCTOAYMBOCTH TIOYBEHHOTO IYMYCa KAK B IEIOM, TAK ¥ B 0COGEHHOCTH OTHedb-
HBIX ero COefHHeNHI¥ IpH PA3IOMKEHAN B TeUeHHe JIMTENBHOr0 NEPHOAA Bpe-
meny. Mckouaemble OYBE 3T0 Kak OBl OMbIT, HOCTABIGHHBI CaMO PUPOJOIL,
HA OCHOBE KOTODOIO MOKHO HAfCAThCA HOROHTH K pellleHMIO BOIpoOca O Cpas-
HUTeNBHOH ycTONIMBOCTA PAa3NMYHKIX FPYII FyMYCOBBIX BeIIECTB K O TPAPOAS
Hambosee yCTOHIMBONR YacTH MOYBEHIIOTO rymyca.

Kax u3amecTHO, IIEPOKEM pacipocTpaHeRHeM H ManGOMbIIEM BHUMAHHEM
€0 CTOPOHH IOYBOBE0B M renJioros-geTsepTmannkos y Hac 8 CCCP moxsay-
I0TCA HCKONACMBIC TOYBH B JECCOBLIX OTIOMeHUAX YKPaHHH ¥ B IIpHJIEra-
wux « Helt paitonax PCOCP. Kak npasmio, ryMycoBbie ropnaoHRTEl 3THX HCKO-
MaeMbiX TOYB, HECMOTPA HA G0JIee HIH MeHee MHT yio (BO B co-
CTOAHHY) TEMIIYI0 OKpAcKy, OCOGeHHO 1pPH CpaBHEHHH CO CBETNOH# naxesol
OKpacKa n18cca, XapaKTepHSYIOTCs OYCHbL He3HAUHTENBHLIM COjepPKaHUEM ﬂ)—
TAHHYCCKOTO Yriaepofa, KoTopoe upu 06BIYHO mpuHATOM mepecaere (X1,724)
Aaer B GonsmmECTBe cayvaen He Gonnme 1% rymyca.

910 0fCTOATENRCTBO ABAMANOCH, MEMAY MPOUEM, ORHEM M3 JOBOJOB IIPOTHB
TPHBHAHHA MCKOMACMAEIX FyMYCOBLIX TOPH3OHTOB NorpeberunMu nousamu, Tak,
rosops 06 onacaHHEIX (DIOpPOBBIM IyMyCOBHIX OPH3OHTAX B KHEBCKEX JIS8CCAX,
CavHKa NMHcad, YTO XOTs OHM IO cBOell BHeMROCTH Gosee BCero HAaNOMHEHAOT
YepHOReM, 3a HOCHeANMHA WX NPUHATH Helbds. «HecMoTps Ha mx wHorna wma-
TEHCHBHO-TCMHEYIO OKpacKy, TyMyca B HEX cofepikmrca maxcuMym 1,13%, a
HEOTAA ™ 3magETeNsHO Mempme: 0,77; 0,66 m maxe 0,43 m 0,42%. Hymats 0
TOM, 9T0 KOTfa-T0 HAKONMBINHiicA B JpeBHeil Moube IyMyc BIOCHeACTBHH pas-
JOMKIICA, 6JBa AH MOMKHO, TAK KaK TPH YCIOBEA NOrpeGeHER NOYBH TPYRHO
0KHAATh THMOHE S OPranmTecKux ocraTxoB. Moo, cornacHo IloToHbe,
TOBODHTL IMINL 0 HepernuBaHEM, A HocaeAuee Beger K ofyrmepoxmsa-
HUIO, KOTOROe 37ech, 09enuAHO, H mponsousno, Ha aro yKassiBaer HHTeHCHBHO-
”'““331 )oxpacxa Tnpu HeGonbmioM comepxamHuu rymyca» (Iammxa, 1923,
cTp. .

pO}:uluKO coolpaenus, BbiCKA3aHHLE® B NpuBeReBHOE muTaTe, HeXbad CIM-
tath yOematensHuMy Ilo Iloronve (Potonie, 1910), mox cnoBoM TtxeHEEe
nofpasyMeBaercs Mpomecc, BeAYNIUil K OAHOMY OKHCJICHMIO, B Pe3ylbTaTe KO-
TOPOTO He OCTaeTCA OPTalMYecKOr0 MATepHaa ?; CIeOBATENBHO, TJICHMe B YA-
cTOM BHmJe Jie HaGaoOaeTcs Jake B GONBIINIICTBE M COBPEMEHHKX TI0YB, B JaCT-
HocTE B 4epmozeMax. UTo ske Kacaercs NMepermusanmsg (o IToromse — Ver-
moderung), T0 TEM TepMUHOM OOO3HAYAETCA TPONECC, IPORCXONAINAN IpH
McHee NONHOM [OCTYNe BO3NyXa, deM Tiachve (HO mpm Goiee HMOMHOM, YeM

! Mousorenenme, 1940, Nz 2. (B coartopcrse ¢ E, U TiopuHoi.)
2 Es bleiben keine b b C-haiti Produkte zurnck
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obpasopanme Topa), m 1 pesyabraTe cro obpasyerca mepersoii (Moder) —
obpazoBanue, K KOTOPOMY OTHOCHTCA TIOUBCHUKIH IyMyc.

Ho mpn sToM, KaK H3BECTHO, IPOMCXOAUT HO TOJBLKO OTIOCATENbHOE yBelm-
9eHNe Couep:KaHnA yraepona («oOyrieposKEBanme»), HO M OANOBPOMEHHO pas-
noKeHHC Gojgee MaM MeHee 3HAUATCABHON YaCTM MCXOZHOIO OPTRHHYECKOTO
BOILIECTBA.

TakaM 06pasoM, «0GyriepoKEBaHKe», eCIN OHO W MPOMCXOAUT B MorpeeH-
HEIX II0YBaX, He NCKAI0YaeT O/INOBpPeMeRHOro, Golee HIA MeHee 3HAUUTENLHOTO
pasmomennsa rymyca. IToaroMy HE3KO0e cofepKanHMe TYMyca B MCKONAeMBIX Iy-
MyCOBEIX [OPU3OHTAX He MOKET TPOTHBOPEYHTH HPOMUOJOKEHHIO, YT0 9TH TO-
PU30UTH IPUHA/IEKAT ACHCTBHTENBHO 10rpeGeHHEIM 10YBAM, MMEBIIAM N0
norpedeHnsa sHAINTEIbHO Gosice BLICOKOE COflepIKaHMe TyMyca.

OTOMy HpeNNOoAOKEeHAI0 He POTHBOPEIAT XapaKTepHEle 0CoGeHHOCTH JIéC-
COBBIX (M JIECCOBMIHEIX) HAHOCOB IOTa Esponeﬁcnoﬁ gactn CCCP — ux phix-
70CTH, 3HAuMTeNbHAsT MOPO3HOCTE (CKBAXKHOCTB) M IyGoKoe 3ajeraHme IPYH-
TOBLIX BON, BCJE[ACTBAE Hero WCKONaeMEle ryMYCOBBe TOPH3OHTH 3liech Haxo-
JATCA, KaK NPABHJO, B YCIOBHAX, MONYCKAIW(AX HEKOTODPHIA I[PATOK KHCIO-
pona, HeoGxoAMMBliL JJIA OKHCIMTEABHOrO pasnoxendsa. Camo coboil pasymeer-
€A, 94T0 BTH CO0GpaKeHHSA OTHOCATCA He TOJIBKO K T'yMYCOBHIM TOPH30HTaM
ACKONAaeMsIX IOYn, COXPAHHBLINXCSA in Situ, Ha MecTe cBoero o6pasoBanEsA, HO
H K TeM IyMYCHPOBAHHLIM IOPUAOHTAM J6CCA, KOTOPHE HPeICTaBIIOT CoGok
Hawochl, 00pa30BaHHEIC A3 MaTephaia paspyWIABIIMXCA B €BOe BpeMA IOYB.

VMelomumecs B NATEPAType MaTepHANbl O cOCTaBe TyMYCa MCKONaeMBIX
MOYB W O XapaKTepe W3MeHeHMi, IPOUCXORAWIAX B JieM Iocle NOrpe6eHus
N0YB, 9IPe3BLIYANHHO OrpaHMIeHBl M HC MOFYT CIATATBCA AOCTATOYHO 06OCHO-
BaHHBIMH.

Tlo P. C. Hasnuy (1916), rymyc morpefeHshix MOYB OTIN42eTCA OT IyMyca
COBPEMEHHHWX T0YB TPYAHOH pacrsopmMocTei0 B cofe. Hampumep, 1% pac-
T cofbl Ge3 KWNAYeHMsA WMABICK U3 COBPeMeHIoH IOYBLI, CofOpsKAINel
2,?#;0 rymyca, rymmeoBoit Kucxorel 1,52%, 1. e. 72,04% or obmero xoanm-
wecTBa IyMyca, M Kp it m amokp it kucaor —0,41%, 1. e. 5,21% ot
rymyca. s morpeGermoit mouss (moxsomuctoro thma) ¢ 0,57% rymyca 1%
pacTsop coaH Ges kuusTeHHs nasnex Toxsko 0,06% rymmmoBo#t KECTOTH, 4TO
cocraasier 10,53% or Bcero rymyca! m 0,15%, r. e. 26,31% or rymyca, xpe-
HOBOH ¥ amOKpeHoBoit KncnoT. TakuM 06pasoM, oflee KOMMIECTBO PACTBOPH-
Meix B 1% coue TyMYCOBEIX BCILECTB coCTaABASeT ANA NOrpe6eHHONH MOYBHI
Toneko 36,84% or ofmero comepmanus rymyea. B To e BpeMs, ofHAaKO,
aBTOP YKasLiBaeT, 1TO HEpaCTBODHBIICIOCA FyMyca ompejeiaeno mo I'ycraBcony
0,04%, uTo coctamaser Beero 7,01% OT mCpBOHaTANLHOTO COmEPIKARKSA ryMyca
HCCIeJOBAHHOM H( i 1nounst. G TeJbHO, IIPA NPOMU3BEJeHHBIX Oli-
pefieftennAX yuteHo rymyca Tounko 0,25% K nouse, mam 43,85% or obmero
ero cofepskalids, ompeaeienHoro no Meroay I'yeraBcowa, d10 06CTOsTENBCTBO
He MOKPT He BO3GYIMTH HA B AOCTOBEPHOCTH IIp HAKIX B CTaTLe
P. C. Unpnna uaunvix 2. HecMo1 psr a ato, onn slanm Y. [I. Cenacusomy (1937,
crp. 71) ocHoBaHWe BHCKasaTh MHeNWe, ITO «OPraHMYECKOe BEIeCTBO B MCKO-
naeMbIX TOYBaX COCTABJIEHO HOUTH HMCKIOYATENLHO OCTATOUHEIM TyMYCOBBIM
yTiieM, KOTOPHIA He PAacTROPSAOTCS B H{eNoYax» (<¢OCTATOYHTIM TYMYCOBBIM yr-
JeM» aBTOp HasHiBaeT )paKUMI0 ryMAEA Hoynenmoro rymyca). Ipomcxosnme-
HHe TAKOro COCTara TyMyca B morpeGenAHX mouBax Cefmenmxmi ofmacHsmer
TeM, YTo moche MorpeGenusi MOYB TPOAONHANOCH PaspymeHme (MEHepaiwsa-
uEsA) TYMEHOBBIX, (yiBBO- W rmMaToMeaaHoBoit kmcaor. «He uopseprammcn
TOMBKO PaspyIUNTeNBHOMY IPOTCCCY TIYMYCOBBIC YIJIM, KOTOpPHIC SBJIAKTCA
BECEMA YCTOMYMBEIMH COeXMHEHWSMH». ITO NpeAlloNo’KeHHe aBTOP NOAKpel-

' B cratve P. C. Mnenma, mo-smpuMomy, ommbogro mammcago 1,05%
2 C B - P BTEX JRAHABIX y .4
pa T Ty % B ryMyce coBpeMeHRO# mousn (72,04%).
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nsteT cxefAylompaM pacicroM. Conepskanme ryMycoBLIX yriei (dpaxkmmm rymm-
Ha) B ryMyce gepHoseMon cocrapisier 20%, uTo HpE CpemueM cojeprkaHWRE
rymyca B epHosemax s 8% cocrasuser 1,6% x mouse; eTa nudpa, no MireHm0
Cennenroro, ogens GiM3Ka K YKa3aHUOMY BBIN@ MAKCUMANILHOMY COJEPH(QHHIO
rymyca B XueBckux uorpeGennuix nousax (1,13%). Ha srom ocsopammm Cen-
nenkmit (1937, crp. 71) saxmogaer, YTo ¢OPraHMYECKAs Macca MCKOIAeMBIX
TIOYB LPeACTABIHCT CoGOi He ITO MHOC, KAK rYyMYCOBhle YA IePBAYHEIX LOT-
peGeHHEIX moYB. I'yMycoBble yriam mous o6MafaloT Tol e BHICOKON CTemeHBIO
COXPAHAeMOCTH, KaK ¥ Oyphle Yri#, HOTOMY 4uTO HMEIOT BeckMa CTOHKYIO
CTPYKTYpY» .

Onnako XopoiIo H3BECTIO, 9TO IJABHON COCTAaBHOH 4acThio Gyphix yriei
ABAAOTCA ryMusobble Kucaotel (Fuchs, 1931, crp. 170—471), KoropuM, oge-
BHJ\O, H AOMKHBL GLITH IPUOMCANBI «BBICOKAA CTCUCHB COXPAHAEMOCTHY H
«BecbMa IIpovRaf CTPYKTypa» Oypmx yrueii. MaBecimo Taivke, uto Hame Ka-
MeEHB(e YIJIH, COCTOAINAE IOYTH MeJAKOM W3 HepACTBOPEMEIX B IIEJNOYH TyMH-
HOB, IPH MeJVICHHBIX POLECCAX OKUCHEHUA MO BIMANEEM KHCIODONA BO3AYXa
(a TaKne MpomeccHl, 0YeBHIHO, BO3MOHEI B HOrpeGennLx mousax) IpeTeplie-
BAT IAy6oXHe H3MEHCHNS, MPeBPaIiaAch OUATH-TAKH B PAcTBODHMLI® B INe-
JMouM TyMHHEOBBIC KACTOTH (Opiaos, 1934).

I'akny 06paaoM, upeAmonoxenna B BEBoxu CelIcLKOro IO BOmpocy o coc-
TaBe ryMyca B HCKOMaeMuX mOUBax He 06 HEI P TalsHO H Ha-
X0AATCA B MPOIMBOPEUNA ¢ M3BeCTHBIMH (paKTaMi, la OCHOBAHEH KOTODHX B
COCTABC TYMyCa MCKONAEMEIX IIOYB MOM(HO CKOpee NpeAloiaraTi Halmdue ry-
MHHOBBIX KHCAOT, A 1e TYMHHOB.

B macTosIee BpeMy NaMHE MOLY4CHLI HEKO10pLIe MaTepHaibl O BOMPOCY
0 cocTaBe FyMyca B MOrpe(eHNLIX IMOYBax JBCCOBEIX oTI03keHmi fora Hypcxoit
oGnacir ItH 06pa3oBalliA ABHARCH NPEAMETOM CHeLMalhHoro NCCIACKOBAHHS
co croponnr npod. B. H. CyraueBa; oGpasnaMu (Ne 3, 4, 5 u 6), moGeaHo mpe-
7GCTABIEHHLIMH UM, MBI B OCIIOBHOM H BOCIONB30BANUCH /A aHAJHA3A.

lBa ofipasma morpeSennuix moun (M 1 m 2) GwaA B3ATH OJHMM H3 Hac
(T, B. TopunniM) Bo Bpema coBMecTHoii akckypcmn ¢ B. H. CyxaweBnim
(n 1937 1.). Kpove ToTO, s CPaBmCNEA COCTARA TYMyca UOTPEGEHHBIX MOTB
€ COCTADOM TyMYCa COBPEMEHHEIX II0YD JecocTelid HaMH GRIM HOABEPTHYTHI
ACCASIOBAHMIO YCPHO3EM M CCpas CIaBOONO30JMeHHAA JNecHafd NOYBA TOTO e
paitona.

Ilpasesem kpaTkoe ONICaHNC HCCTeXOBAHHEIX 06pasNoB 2.

Ne 1. IlorpcfieHHas UON3ONMCTas NOMBA € XOp coxpann S TOp
Aj, A2 u B 3aigeraer na tayGmEC 5 X, JLisi QHATH3A BBAT TOP T A; Meerc f
HHC  Ompar NpoTHB XyTopa «Cxima Gaba», 110 1IpaBo: Gepery p. locremxm (mpHTOR
p Boperam), 8 okpecrnocTsx ¢ BopEcopkn ypckod acTH.

¢ 2 Torpedenubit HaMbITHIE TYMyCOBRIl (NI TEMROBATO-CEPOTO 1(RETa MOIIOCTHIO
15 cx, AcKAWMI HOLOCPEJIC THONHO HAJ FOPHAOATOM A, HorpefieHHoil MOTA0IHCTONR MOUDEL
Ne A4 (ram ske)

Ne 3 Cnungo TYMYCHDOBAAMSEIE rop NéCCOHU/HOTO CY <8, 3a’CTAOIMA Ha
raybune ot 5,1 po 9.3 x; obpasen Bast ¢ ray6unst 7,5 » BHU3Y OTOT rOPH3OHT Pe3Ko rpa-
HHYAT ¢ TUOAYNLIM CROTI0-CEPhIM THIM TOp 10 0,8 x, a KBepxy
moct P T B oME HE CYTAWHOR, B KOTOPOM Ha rayGmge 3,5—3,9 x ua-
6. TCA HE BIIO IyMyCHp TOp TC i G
croHaxomaerne — oppar «Mwong fpy, ¢ Tesoit CTOpoHE p.
¢. Bopucosxy.

Ne 4 UmTenchrBO TeMmas c. HOpOAA OKOMO 2,4 ¢, 3aleraomas
Ra ruy6ume or 9 1o 11,4 & B CAOMCTON NECUaRO-CYTIERACTOH TONME 03ePHKX OTIOMKEHMUIR,
9acThio 1yMy X, HR pLIc CBCPXY HaJeraer 16 CYIIABOK C
BHPAKPHAOH OA30MCTO-50N0THVM [OULOH B HIDKAEH ero 4acTH ymmnaxommnle -

TAMU

H M

TpanHny
Tocrenkuy, B 0KpecTHOCTAX

ospar, Bpeaawoluuiica B Idato, 6ars ¢. Morroran Bop 0 P
Ne 5. Um TyMycHp it rop T MOmEOCTH0 0,5 &, BHOAPAWMHACA A3K-
waMu B i aé ii CYr.IMHOK, B P um

it 3Ha
KOJIAYOCTBO KPOTOBRH M M3BECTKOBLIX yPABYUKOB, HassagmHi TOPH3OAT, MPEACTABIAL-

T Te se HONOKCHEA HMaNomeRH B ocoloit cratbe M. JI. Cepmensoro ¢[lousooGpaso-
nam;epn ywmoﬁpuon.u»M (1936).

no marepmaiam npod B. H. Cyrauesa.
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mui, NO-RAAMMOMY, TYMYCOBRIA T morp: LHOYBH Yep TADA, 38-
JeraeT Ka Ty6mme 13,25—13,75 * oOT NOBCPXHOCTE Bmmre ero PacmolaraeTcsi CJOMCTAS
'ro.'rm na 0 aBeca, B KOTOPol HAGIIORAIOTCS HECKONBKO €GO
Top H ofmHE TR M — ospar y A Jlan-

'ryxunxu Hs'pckoi ob1acTH.
epxmm 9acTh r%u PCOM, BCKRIAIOMEro
or HCI 3a Ha rry6Ene 6,3—7,8 & OT NOBEPXHOCTE;
oﬁpasen B3AT ¢ nyﬁnnu 6,5 M: TOPHZOHT INOACTHAACTCH xap&)ua'rnuu JIeCCOBHIHBIM
ThIO 1 M, WAKO POro CHOBA 3aleraer TryMyCHpPODARERIT CA0H MOl
!ocnlo 05 » Jfna camﬁo ryMycHp X cloft TAKiKe B BHIeJNeRame
TOJe Ha 3na MCs TOJTNHE,

Ra ray6mEe oT 5 mo m », nnﬁmonamcn caeNi kpo'roml MecToRax0mKIeHAC — OBpar
«lay6oxmit Ap» y 6283 ¢ Bop

Kax BujiHo I3 NPHBONEHHLIX KPATKMX OMHECAHMII, K TOrpeGeHHEIM MOYBaM
in situ, ocrapmmMca Ha MecTe cBoero oGpasoBasus, MOKHO OTHECTH paa-
pes No 1, mpexcrasasomuit morpeGeHHYI0 IOA30MHCTYIO MouBy, I Ne 5, mpea-
CTaBAAOIIHA NOrpeGeHAYI0 TePHO3EMITYI0 (MOKeT GBITh, YACTHIHO CMBITYIO)
nogsy. OcTanbHEIe TyMYyCOBEI® TOPU3CHTHI, CYAA MO MX 3HATATENbHOH MOLIHO-
cre (N2 3 m 4) mam o peskocr Hmxmed rpaHmme (Nt 2 m 6), AomKEBI
ORITL OTHECEeHH! K HAHOCHBIM 0GDAsoBaHHAM (/leMI0BMIl), CNOMKEHHEIM H3 Ma-
TepHAJa CMBITEIX IyMYCOBEIX TOPH30HTOB TI0UB.

CoBpeMeHHEIC IIOYBBI JIECOCTENH, HCC HHbie UIA CP HEst, ObLIN
npefcTABIEHE! ClexylomuMna obpasnaMu.
N7 M i JTIMERCTRIL dC] ¢ moxas 61m3 c. BopucoBkM, ropm-

308T A 10—30 cx
N 8. 6 cy mouBa W3 10 i
ny6pass «Jlec Ha Bopck:ie» 6nu3 c. BopHCOBKH, TOPH3OHT A, 5—15 ca.

HccnepoBanne KageCTBEHHOTo COCTaBa TYMyca B Ilepe4HCTeHHBIX ofpasuax
3AKII09AJI0CH B ONpefiesIeHAA CHOAYIOLAX IPYNN BCM{eCTB: a) GHTYMOB (BOCKOB
B cMox), 0) JCrko pAaCTBOPHMHX BeI[ECTD UPH JeKaAbOMHMPOBAHHE TOY-
sir 0,1 B, H2SO4, B) rymumroBoit xHCHOTH, pacrsopamoit B 0,1 n. NaOH, r) se-
I{eCTB, OCTAIONAXCA B KHCIOM PAacTBOPC IOCHE OCAK/eHNS I'YMEHOBOE KHCIOTBL
B3 wexouHoll BHTAKKA (Ppaxumst PyapBoKECIOT), 1) BeImecTB, TMAPOIM3Ye-
Meix 1,08, HoSO4, w e) ppakumm ryMmeOB, T. €. 0CTATKa OT M3BJeUeHAA Mpe-
ABYIIEX TPYNI.

1Ipu aToM MEI DpEMEHEIN TaKoi XOf aHANHSa !

1. Hapecka mousn B 50 2 Nogseprajack MCYCPIBIBAIOIEMY 3KCTParHpoBa-
HED cnApTo-Gen3onbHol cMechio (1°1). B momxydeBHOM 3KCTpakTe MPOH3BO-
JRIOCH ompefieNeHuc GATYMOB.

2. IxcTparHpoBaHHas HaBeCKa, 1MOCHe yHAJdeHHA ciMpTo-GeHsoaa, moABep-
ranace MHOroKpaTHoii o6paGorke 0,1 1. HySO; upn KoMHATHOi TeMmepartype
s ynaneHEs oOmcnxoro Ca, & B HCKOTOPHIX MOYBAX — H HeGONBIMIMX KONH-
9eCTB YIIEKUCIOro KaJbIHS. I'Imny-renuuu oyTeM AeKauTalnd B PRALTPOBa-
Bua (depes Boponxy Illorra Ne 4) PAaCTBOp CTYIAICH JIO HebomsImoro 06BCMa,
¥ B HeM OIpefe/sANACh OPraHWICCKHH YTIepos, obnail 1 aAMMHEATHIA a30T.

3. U3 pexanpnymEpOBaHHON IOYBHI M3BJIECKAJNNCh TyMHHOBAS KHACIOTAa 1
yneBoxucaoTh myteM o6paborkn 0,1 v. NaOH, npr B3GanTLianum ¥ OTCTaM-
BaHNH, ¢ OpNGaBleHAeM CEPHOKMCAOr0 HATPHEA AJA KOATYJALMA TIHAACTHIX
9acTHI, Kak 3To onMcado B crathe Tiopmna r IloHoMapesoit (1937, ctp. 133—
134). B nony4eHHOM WEXOTHOH BHITsHIKKC IPOM3BORUIOCH OCANK/(eHHE TYMHHO-
BOit KACJHOTHI IyTeM TMOAKNCIEI Uy CePHOIT KHCAOTOM; HONYIEHHHIT 0cafoK CHO-
Ba PacTBOPAINCS B craGoii mienowH, pacTBOp TOBGIICA A0 CNPeNeIeHHOr0 06%-
eMa @ 13 Hero GPaiach OTHCABHAIC NOPKAN AMA OCAMMACHAS TYMHHOBOH KIHCIO-
TH ¢ HOCAeAYIOMAM 00l pejeeHHeM CYXoI0 Beca, 300bl, YTAEPORa M a30Ta.

4. Kucnmit QaabTpar mocae ocanicHMA I'YMUHOBOR KHCIOTHI CTYINANCS XO
o6beMa B 1 4, Tocse Yero B OTZeNBHEIX TMOPHEAX PACTBOPR HpPOH3BOAHIOCH

! ARQJMTHYeCKas 4acTb paG E LT i
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onpeclcNeHHe Yriepoua M asoTd, a TAKMKC PeAYNADYMIEX CaxapoB (mocie
IpefBapHTeIBHOr0 ruApoansa nph 1,0 H. KOHLCHATPaLAA CepHOH KHCIOTHI).

5. OcTaToK HmOYBEI NOCHC IIENOYHOM BHITAMKW HOXBEPrajCA I'HPOINIY
nATEKpaTHRM KoamiectBoM 1,0H. HySO, (4,9%) B Tcuenme 5 wac. n xmus-
unsEuke Hoxa. B monywemHoM rujposnmsaTe ompeflelANKMCEH YIMEPOR M Peny-
HpYIOINHe caxapa.

. T3 ocTaTKe TOYBHI IOCIe TH/IPOMH3A OHpeAeldAIOCH CofepKaHUe yraepona
H a30Ta paknEH ryMuHOB (BBM/y HE3HAYMTENBHOFO CONEPKAHHA BeI(eCTB,
rapponnayemsix 1,0 4. HoSOs, B HCKomueMBIX TOYBAX MH HCKIUOYUIH omepa-
a0 mocaeayoniero rugpoausa 80Y% HaS0,).

PeayabraTsl aHa)iuM30B NPEBOAATCA B Tab6m. 1—5. B Ta6n. 1 mamst pesyas-
TaThl ONpefeleHUll 06Inero cofepKaHUA Yriaepoja, asoTa X TYMYCA BO B3ATHX
A0 MCCHeJOBARAA TIOUBAX; COACPIKAIIMe TyMyCa BBHIUMCACHO TYTeM YMHOME-
n% 4npo|1e.|-rm OPraliiIecKoro yriaepoga Ha 00LIYUO MPHHATHI Kodpdvmuent
1,724,

Tabaunga 1
Conep opr 0y asoTa u rymyea m
M COBPEMEHHBIX MO4BAX
N TUrpocKo-| ¢ I N ((;r ><y :‘,gk)
nounw Tousa C.N
Rona, % % X cyxo#t moTse
Heronaemsie nosas:*
4 | Horp rop T
A . ... 1,7 |0,256 | 0,039 | 0,444 6,6
2 | Hamuruit ryuyromn |opuaom Hajx
3 Cnorpeﬁcxnoi nogsonmctolf mousodr | 2,57 | 0,477 | 0,050 | 0,822 9,5
HIBHO M .
NOIIIHOG'I‘II;VIOJ “ (vle.uosun’) 3,24 |0,783 | 0,084 | 1,350 9,3
4 | MorpeGenuuit rymycoBsit ropusom
MOIIHOCTHIO 2,5 & « « v v o .« & 3,58 {0,389 | 0,045 | 0,670 8,6
t5 HorpeGennaa uyepmoseMmas . . . . .| 4,31 0 534 | 0,087 | 0,920 8,0
6 l'lorpoGeumi TYMyCOBBE TOPH3ORT
(menroBmi?) . .., ........| 382 [0,603]|0,085| 1,040 9,3
Cospemernsie novsu:
7 | M it wep , roj T AZO—-
0ca . ... e e 6,36 | 3,580 (0,309 | 6,480 | 11,6
8 | Cepan ¢ [eHHasT, TOP T
15—15¢e% . . ... ... | 1,80 |2,020(0,193 | 3,460 | 10,4

Iax mMoxHO BujeTs M3 mamHBIX Tabi. 1, coflepKaHme OpraHRYeCKOro yrie-
PO B HCKC 1X NOYBax 6aerca B mpegenax or 0,25 no 0,78%, uro
coorsercrayer 0,44—1,35% rymyca. MHTepecHO oTMCTHTH, 9TO HCKONAEMAR
mogBa N 4, ousmcaHHas Kak IonpefcHuas GONOTHasA MOYBA, HC BHIICAAETCA
To cofiepKaHMAIO ryMyca, KOTOPOro B 8Toi MouBe (HecMoTpa Ha Gonee TeMHYIO
OKpacKy) He Goamlme, a Jakc MeHbIle, YeM B HCKOTODHIX ApYTHX HodYBax (3a
MCKITIOYeNAeM TOMBKO MOUBHI Ne 1). o CPaBHEHHMIO ¢ COBPeMEHHEIMH MOYBaMH
JecOCTENM MCKOlaeMbie MOYBHL OTIMYAIOTCA HECKOABKO NOBHIIEINLIM comep-
JMallMeM a30Ta B FyMYCe, 0 9eM MOKHO CYAATL IO Goee YsKHM OmOIICHWAM
C:N; oanaxo nua GoapmmHcTBA HOYB 3TA PA3HALA IO CPaBIeHHIO ¢ COBPEMeH-
HEIMM 1I0MBaAMH HeBelnKa,

B Tabn. 2 npmwuenu PesyNbTATEL HCCACAOBAIIAA KAaIeCTBEHHONO COCTABA
rymyca B peMeHHHX M0oUBaX, BHIPAJKOIHLIe B MPOLEHTaX K
mouse Jlas y;loﬁc'rna oﬁospcnua ¥ B NelAX JYUINe/ i CPaBHAMOCTH JaHHLI®
Tabx. 2 mepevuciaeHs Taxkmm o6pa3oM, UTO CONEPAAHAe YIIePORa Kammoi
QPaKIAN BHpamCIO B NPONEHTaX K o0lieMy COAEp/KaHMIO YIIepoAa B IHouBe
{Tounce — K cyMMe yriepoga Bcex (ppakmmit), a cofepianAe asoTa Kamoil

231




Ta6nuga 2

\

Cocras rywyca B ® cop nounax, % K NouBE, RuICYmeHRoH
npu 105°
DuALTPAT OF
If;:nopnmx T I Jponsyes
WupoDammM | ? (Wm.:;;mmou H,S0, (ryunnt)
1 .k o
< <
oomee 5 .
z c N |omm| ¢ | w | ¢ | %E gl e ’;§ c | =
a E 9ecTBO) e % E o B
4 0 ST SEE

HckomaeMue Do4BM
14210,087| 0,008 0,057 |He onmp (0,009

1 |0,017|0,014 10,0010/ 0, 0,00810,092| 0,026
2 |0,0270,025|0,0030( 0,342 0,200(0,014]0,072| » ]0,018]0,004 /0,141 | 0,030
3 [0,050|0,023(0,0020f 0,694 0,418 | 0,027 | 0,114 | 0,027 | 0,030/ 0,028 0,207 | 0,036
4 10,035/0,016 10,0014/ 0,182 0,111 10,007 0,090 0,020 0,012 0,002 0,189 0,026
5 10,049 0,026 0,0030| 0,326 | 0,190 0,013 {0,127 | 0,020 0,033/ 0,016]0,175] 0,035
6 |0,055]0,0390,0040{ 0,295 0,178 0,015 | 0,155 0,028 | 0,045 | 0,031|0,184| 0,036

CospeMennLe NOYBL

0,13710,106 (0,012 [ 2,300/1,329 0,084 (0,726 | 0,360 | 0,398 0,281
0,077,0;034 0,006 (0,570 0,330 0,027 (0,600 0,350 '0.297‘
I

o

dpakuu — K o6memy asory moushl. Ilepeunciennnie TakuM 06pasoM peayidb-
TaTH HpABeAeHH! B Taba. 3 u 4.

O6parnmes mpexspe Beero K Tafa. 3, qaionged mpeacrupieHHEe 0 TPYHIIOBOM
CocTaBe ryMyca IO COAEPIKAHMIO Yraepofia B OT/HEIBHHIX ()pAKmAsAX.

ConepsaHue GUTYMOB B ryMyce MCKOIlAGMBIX Ioun Koxebuercs or 4,2 mo
6.2%; oHo, clefoBaTENrNO, JHIIL HE3HATHTEILIO OTAAYACTCA OT CoNepIKaHMA
GHTYMOB B TyMyce COBPCMEHHHIX IOMB B CTOPUHY HEKOTOPOTO YBeluyeHHA.
Moo mo6aButh, 9T0 BEIXOX GHTYMOB He yBeJMYHBAaeTCA M B TOM CIyvae,
Korfia (B cHeLUalbHON cepau ompeAelicHul) sKCTparupoBaHme CUHPTO-GeH3o-
JIoM He IIPeJIIeCTBOBAJIO NeKalhIIHAPOBAHMIO, & CIeJ0BAN0 38 HAM, T. @, KOr-
Jla MOXKHO GBUIO OJKHJ(aTh HOBBIIICHAA BEIXOXA GHTYMOB 3a CueT CMONANEIX
KHCJIOT, CBABAHHEIX ¢ OCHOBAHHAMH HOYBH,

Tadunga 3

Pacoy opr 0 yriepoaa mo gparumaMm ryMyea, % K odmewy yraepofy
NoYBH
» P Pacreopaerca B 0,1 1, NaOH Toap
arcA npH gyeion | Oywwa | Ocratok
moun | BHYME * | nexawnuy-|rysumosan| oyuspoka| oo, ﬁtﬂsg‘ 6+n | (rysmum)
HcKxomaeMne mMOYBHM
1 4,5 5,2 32,0 21,4 53,1 3,3 | 2,4 33,9
2 4,2 5,2 , 15,2 57,1 3,8 l 19,0 29,7
3 4,3 2,8 50,5 13,8 64,3 3,6 17,4 25,0
4 3,7 3,6 25,0 20,3 45,3 2,7 23,0 42,7
5 6,0 4,4 32,4 24,7 54,1 5,6 27,3 29,9
6 6,2 6,1 21,8 24,3 52,1 7,0 © 31,3 28,6
CoBpeMECUHN® UHOYBH
7 2,8 3,1 38,1 20,8 58,9 ", 32,2 23,8
8 2,7 1,7 16,9 30,7 47,6 15,2 ' 45,9 , 32,8
€ro BHEC-

* BBy TOTO, Wr0 YIJIOpOf B BEHHO HO
TeHo. HCXO[ UB NOMYLIORKA, 4TO B GNTYMax CORGPAUITCI 72% YrIePofa
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TaGauna 4

Pacup opr 0 a30Ta Mo (paKmmEAM Ty¥yca, % K o6IIEMY 30Ty HOYBW
DUILTPAT OT YMHHO-!
o nfnmubuuuupou:xg:n b “;:“, 1,0 B ’H';g"g:“' (rynemmst)
TO9BH "~
N ¢ N N ¢ N N C N N C N
lorpedennue MOYBH
1 2,6 14,0 20,9 10,7 9,8 16,5 66,7 3,5
2 6,0 8,3 28,0 14,1 6,0 30,0 60,0 4,7
3 2,4 11,5 32,6 15,2 22,1 7.7 42,9 5,8
4 3,1 8,8 24,4 16,2 14,7 15.5 57,8 6,9
5 4,5 8,7 28,4 14,2 14,9 16,0 52,2 5,0
6 6,1 9,8 27,7 12,3 10,8 18,5 55,4 5,1
CoBpeMeHHHC NOYBH
7 3,9 9,0 26,2 16,3 40,4 9,0 29,5 9,1
8 } 3,2 ‘ 5,7 14,2 ’ 12,2 45,3 10,4 \ 37,4 9,0

Caenyoman Ppaxuusa semecrs, pacTsopumux B 0,1 n. HySO1 npn mexans-
IIHAPOBAHMMA, COCTABAACT B MCKOMAOMBIX HOYBaX He3HAYUTeNbHYIO YacTh Iy-
myca (or 2,8 g0 6,1% no yruepojy), © B 2TOM OTHONICIINM HOCISNIM IOYTH
le oTAHYaeTCA OT IyMyca coBp HBEIX 4ep TTo copeps<aHno opraHu-
yeckoro asora (rabim. 4) aTa (ppakuuA ToNbKO B ABYX caydaAx (mousm N 1
u 3) okasamach GCHHCC A30TOM, 4eM BeCh TYMYC B L(eZIOM; B OCTAJBHEIX MCKO-
maeMHX mouBax oTHomreHHe C:N B aroi Bpakuuu IouTH OJMAAKOBO C OTHO-
mwenreM C : N Bo BceM rymyce (cm. TaGu. 1).

TaasHyI0 4acTh ryMyca MCKONA@MEIX MOYB COCTABJAIOT BEIIECTBR, PACTBO-
pmme (mocne mpejpapmreabmoro Aexambumemposanma) B 0,1 m. NaOH.

HHe 3THX BEWECTB MO Yriacpoxy xoaeGmercs or 45,3 o 64,3% u B
( JONBLUIMHCTBE HCC. HHEIX HCKC x mous npesuimmaer 50%. Beamauns
TOrO e MOPAAKA ML HMeeM ¥ A COBPEeMEHHHX HOYB JeCOCTelH, TAe COojep-
/KaHme Bemects, pactsopumbix B 0,1 . NaOH, sapsupycr ot 47,6 fo 58,9“/’;

Bonee mosoBAHEI PaCTBOPUMEIX B ILEJOYHM BEMECTB BO BCEX JOrPCOEHHHX
10YBaX NPEXOAUTCA Ha OMI0 FYMAHOBOH KACIOTHL.

OTHOCHTeNBI0E COfep/KaHue TYMEHOBOH KHCIOTH B IyMyce HMCKOIaeMbX
NoIB KoneGiIercs B AOBOMLIO MMMPOKMX npefedax — ot 25,0 xo 50,5%, o B
cpeaiieM oHO MPAGIMKaeTCA K OTHOCUTENBHOMY COXePKaHHIO ryMUHOBOH KuC-
JIOTHL B YEPII03CMAX, Te KoleGaHAA 0GHKHOBEHHO JexaT B mpefenax 30—45%.

HKaxoii-mnGo oupejiememiioil 3aBHCAMOCTH COZePKAHUA ryMHHOBO KAICIOTHI
OT XapaKkTepa MCKONAeMOil NMOYBHI Ha HCCICH(OBAHIOM MaTepHale YCTAHOBHTH
He yAae1cA. MoKHO OTMETHTD, 9T0 B ClIy9ae HCKOUAEMBbIX TyMYCOBEIX TOPH30H~
TOR B OQIOM M TOM 3Ke TpoQHTe, KAK 5TO HMeeT MecTo Aiaa ofpasios Ne 1 m
2, OTHOCHTC/ARHOE COflOPIKalMe TYMAIIOBOH KACIOTH Bhblllle y HOIBH ¢ Gosee
BBICOKHM COJeP/KaHACM ryMyca. J1a 3aBACHAMOCTH COXDAUAETCA M NMPH CpPaBHe-
HAH TONBKO 4UTo YKazaHHHX mous (N\e 1 m 2) ¢ moumoit N 3, Koropas mo
YCAOBAAM 3aJIeFaHAA aHANOTHTHA oGpasny Ne 2.

N % Tym™yca % TYMIHOBOA KHC-
TO4BH JOTH B FyMyCo

1 0,444 32,0

2 0,822 41,9

3 1,350 50,5

.

W3 aT0r0 cowocTaBeHAsA MOKHO GELI0 GBI TaKkKe cRejarh BHIBOJ O 3aBH-
CHMOCTH COf[epKanyst TYMANOBOH KACIOTH OT THIA HCXOAHON HOYBHI, TAK KaK
obpaazeny Ne 1 npescraniasaer rog T A; morpeGeniofi TI030MNCTOH HOYBMI,

233




a ofpasmit Ne 2 | 3 MpHMEazJeKaT K HAaHOCHRIM 0OPA3OBARHUAM, COCTOAMIMM W3
MaTeprala CMLITLX, Goilee TyMyCHSIX 109B, BePOATHO YePHO3eMHOTO MM Gm3-
KUI0 K HCMY THOA.

Ho npm mepexone k ocTaibEBIM HeKomaeMuM mousaM (Ne 4—6), saneramo-
UM B /APYTAX YCIOBHAX, yKA3alliasd 3aBECHMOCTb y#¢e IIe MMeeT MeCTa; TAK,
AcKomaeMas 110A30MHCTaA Housa N 1 ¢ comepskanueM rymyca 0,444% n mcko-

mo4Ba 9ep Horo tuma Ne 5 ¢ 0,920% rymyca mMclOT ofHO W TG
’Ke OTHOCHTeNBHOE COfiep:KaHHe ryMunoBol Kucaornt (32,0 m 32,4%).

Takum 06pasoM, OPAIHHY 3NATUTEALHHX KoTeGaHHMi CopeD/KaHHA TyMUHO-
BOIf KHCIOTH B TyMyce HCKOIaeMHIX LOYB CiAefyeT, Ho-BUIUMOMY, MCKATh He
TOMLKO B PABIMYHOM COCTaBe IyMyca HepBOHAYAJLHBIX MOYB, HO TaKike M B
HEONHHAKOBBIX YCIOBMAX M B PA3IMTHON MNPO;0DKKTENRHOCTA NPeGHIBAHMS
HOYB B ACKOIAEMOM COCTOAHAN.

OrRocuTensHOE COmepiaHme BeW|eCTS, NEPEXOAAMAX B KACAKl (QHIBTPAT
OpE 0Ca’eHuH IYMAHOBOM KHCIOTH, B TyMyce MBIX IIOYB KoseGiercs
B mpefenax or 13,8 mo 24,3%, cocrasaan s cpejuenm oxoro 20%. Ira Beanun-
Ha oveHb 6/M3Ka K COJep/KaHMIO Na3BAHHON (paKOUWE B BepXHeM TOPH30HTE
COBPeMeHHOr0 Yepmo3eMa ¥ 8aMeTHO MeHbile, YeM B TyMyce COBDPeMeHHOI
OTIOJ30JIEHHO JTQYBLI JIECOCTOIH.

OTHOCHTe/IbHO TIPHPOAH! 9T0H PpPAaKIAE MOXKEO OTMeTHTL cilexyiomtee. IToc-
Jie CTYWeHNA KHCIOTO PacTBOpa 3HAYHTONbHAA 9ACTH COCTABIAIOIIMX €e Be-
LIeCTB OCWKAAETCA IPH IpnbaBleHAN aJIOMRHMCBHIX KBacnoB OpE pH 4,8—
4,9, oGHapy:xuBast, TaxaM 06pasoM,” CXOACTBO ¢ (PYILBOKMCIOTAMY IOIBEHHOTO
rymyca B CoBpeMeHBEX moyBaX. Ompepcinende pefynEpyOIIEX Caxapos, Hocie
npensapurenbHoro raaponusa 1,0 5. H2SO4, moxasamo HesmawHTeTBHOE Copep-
JKaHEe B 3Toll (PPARIME yraeBofoB (cM. Tabr. 2) — pcero oxoxo 10% (mo yr-
JIepofy), Torja KaK B COBPeMEHHHIX IOUBAX COfepMKaHHe YIicBofoB (ompefe-
JnAeMoe N0 PeAyUHPYIONAM caxapaM) B aHATOTHIHOM (paKuum Kucioro Gpuis-
Tpara IOC/e ocasKaeHHA TyMAHOBON KUCHOTH cocTanaser okono 20—25%.

Kak MoxHO fgamee BHAeTh M3 TaGu. 3, TyMyc HCKOMaeMRX 1I0YB XapaKTepH-
3yeTCsl OYCHDL He3HAUHTEIHHEIM CONOP)KaHHEeM BOLIECTB, TEAPOTHBYEMEIX IOCHe
menounoit Buimsxky 1,00, H2SO4. B yeThipex HccienosaHBEIX DOYBAX STH Be-
mecTBa COCTaBIAIOT Beero okono 3—4Y% Bcero ryMyca mo yriaepoxy; B ABYX
OCTANBHHX IMOYBAX CORep/KaHHe TMAPOIA3YeMEIX BeLIecTB MOBHIAEeTCA Ko 6—
7%, TOrAa Kak COfep)KaHMe aHAJOTMTHOM IPYNIE! BelIeCTB B IYMYyce rOPA3OH-
ra A yepHo3eMa cocTasisceT 11,4%.

Omnpeaenerne B IEAPOIA3aTe PEAYLUMPYIOLAX CAaXapoB IOKA3ako B GOab-
UIHHCTBe HCKOIAeMBIX IOYB 3HAUHTENBHO GoJee HMSKoe WX COTOPHAHHe OTHO-
CHTeNLI0 NaHHOX (PPAKIMA, YeM B COBPeMEHHBIX mogsax (cM. Tabm. 2).

TlorMKeHHOE COUCPKAHNG POAM3YCMBIX BELIECTB B TyMYCe MCKOMAeMBIX
0YB KOMIEHCHpYeTCA HeKOTOPHIM YBelIHMYeHHEM COIePKaHHsT HerHApPOTH3YC-
MOTO H He PacTBOPEMOr0 B I{@JN0YH (HEOMLIIIEMOr0) OCTATKA TYMYCOBBIX Be-
L(eCcTB, KOTOPKIC MOryT OBITH Ha3BAHH MOYBeHHHME rymuHamu. Cienyer, ogHa-
KO, OTMETHTB, YTO TOJNBKO B OJHOM M3 UCCIENOBAHHBIX NCKomaeMbX mouB (N 4)
HaGmonaeTcs 3HaTATEIbHO NOBHUNEHHAA BeJHIMHA 3TOH (hpaxiuy, JOCTHraio-
masn 42,7% ot Bcero ryMmyca Io yriepoay.

BuecTe ¢ TeM TOABKO B 3T0i H0YBe COfepKaHMe yMUHOB 3HAYHTENLHO IIpe-
BHIIaET COfePKaBMe YMUHOBOH KHCIOTH. B OCTaNbHHIX HCKONaeMBIX IOIBaxX
KONIIecTBa 0GeMX HA3BAHHLIX (pAKmHit IPUMCPHO ofuHaKOBBI (B mouBax N 1,
5 u 6) mum cofepRaBMC TYMAHOB 3HAUATENAbHO YCTYIAeT COAEP/KAHHIO I'yMH-
HoBO# KucaoTH (mouBH Ne 2 1 3).

B ofmeM jxe, 3a HCKIIOUeHHeM TOYBH Ne 4, COfiepiKaHne TYMHIIOB B TyMy-
ce MCKOMaeMHIX T0YB TOJILKO HeMHOrMM Goabllle COAepMaHAA aHATOTHYHOM
(paKIME B cOBpeMENHOM YePHO3eMe A NPAKTAYeCKHA He IPeBLIIACT BeJHIHHH,
noTyyennoi s PpaKIuu ryMuHOB B IyMyce ONO/30JeNAOM MOYBHL JECOCTelH.

Tombko uro 3aKOHYEHHHI 0630p rpPyIIOBOTO COCTaBa IyMyca CHeJlaH HaMd,
Kak ye G0 0TMeUeHO, Ha OCHOBaHAH pacHpefielleHHA OPraHHIecKoro yric-
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pona 0o nepednciennsiM Ppakipam. Jipyrad KapTrHa HaGlofaeTcA B OTHOMIe-
HEW DacnpejielicCHus To TeM ke gpaknmaM azoTa. Hak MoxHO Bujers B3 fam-
HEIX Tab1. 4, G0Jee MONOBHUHAEI BCETO a30Ta NMPAHAAIEKHT (PpaKuMu TyMWHOB;
MCKIIOUeHNe COCTaBIAeT TONBKO mouBa Nt 3, rie a3oT OCTaTKa COCTABAsAET
HECKONBKO MeHblle MONOBHNGL ofniero azora mouskl (42,9%), Ho u B aTOM
noyYBe LA J0JIO0 TyMAHOB IPAXOAATCA HamGodbimee KOMEYECTBO a30Ta 10 CpPaB-
HEHHMIO ¢ ApyrmMna (ppaknufAMA, XOTA IO COASPKANHI0 yriepopa fpaxkums ry-
MHHOB 371eCh B 2 pa3a MeHbIIe, 4cM (paKkIus ryMAHOBOIM KACIOTHI,

Tarum o6pasom, ¢pakuus ryMAHOB B ryMyce HCKONAEMHX IOYB XapaKTe-
pusyetcs oforainenneM a3oToM, YTO XOpomo BHAHO mo orHomenmio C: N; moc-
Jefiiee B Tpylle TYMAHOB 3aMETHO CYKeHO 10 CPaBHeRMI0 ¢ OTHOWe-
uuem C: N Bo Bceu rymyce. CaeflyeT OTMeTHTH, YTO TefellldsA K aTOMY 1a6-
NI0J8eTCA ¥ B COBpeMEHHLIX II09BAX JecocTenM (0CO6EHHO B HEMHHX MOPH30H-
Tax), HO B MCKONaeMkhIX 1104BaX OOorameHme (PPaKIEA TYMAHOB a30TOM BHIpA-
JKCHO 3HAYATCNBHO peabedHee. EcrecTBeHHO, 9TO 9TO ABJEHAC CONPOBOMK/ACTCH
OTHOCHTEeNBHEIM o6eiHeHneM APYrAX (paKmmit, a MMeHHO (PPaKIMA TyMHHOBON
KUCTOTH W 0coGeHHo (paxume QyIsBOKACIOT (BMECTe ¢ BemeCTBAMH, FHAPO-
muayemurma 1,0 5. HoSO4).

Yro6sl 3uKOHYMEh PACCMOTPEHHE IOJYICHHHIX JAHHEX, OCTAHOBMMCA elle
Ha JaHHBIX, XAPAKTepABYIOIIAX COCTAB TYMHHOBLIX KUCIOT.

Tabnuma 5
CocTaB ryMWHOBHIX KACJIOT H3 " jt noyn
c c | w o | =
e [oreny o onugaegbors
y: ue-
orBy % K Guso:l:llllm Mr:unno.ol (% d) ,nuw&n::;u': ;Ic?' .e:m%neml
Hexonaeund mounu
1 16,23 61,17 5,74 + 6,7 29,54 3,55
2 3,30 58,55 4,10 15,3 35,07 2,28
3 2,90 60,22 3,95 +13,66 33,53 2,30
4 7,10 60,83 3,76 414,29 33,33 2,18
5 1,78 58,21 , +14,88 35,2% 2,46
6 5,06 60,49 4,93 +14,76 82,44 2,2%
CoBpeMeHHEe MOYBL
7 3,35 57,80 3,54 46,2 34,75 3,91
2,40 57,89 4,7% +0,0 32,05 5,32

W3 naEHEIX Tabx. 5. MOKHO BAJeTH, 9TO IYMAHOBLIE KACJIOTHI, BHITeJeHHbE
H3 WCKOTAeMHX MO04B, B GONBLIIUHCTBe CJIyJaeB OTIHYANOTCA OT FyMHHOBEBIX
KHCJI0T H3 COBPEMeHHKIX I0YB JECOCTENH HECKOJBKO 50NeC BBICOKHM COepa-
HWeM YIJIePOAa; YTO 3KC KACACTCA CONOPKaHHAA a30Ta, TO OHO, 3a MCKIOYeHAM
0/\HO} McKonaeMoit novse Ne 1, koineGreTcsa B TexX se Ipefienax, Kak M y ry-
MWHOBLIX KACJOT A3 COBPEMEHHBIX IO4B. ‘Cofep:kaHme 307bl B GOJBIIMHCTBE
cy7aeB He3HAYUTeNHHO, B TOABLKO Y TYMANOBONH KNCJIOTH M3 MCKOIAeMoil mOj-
30JIACTO TIOYBHI OII0 0Ka3aJloCh CAJIBHO NOBEIMIeRHEM (16,23%).

HamGonee CymecTBeHHRM OTAHYMEM [YMAHOBHIX KECJIOT B HMCKOMaeMBIX
MOIBAX, 32 MCKIIOYeHWEM TONBKO ONHOH MOYBH N 1, ABNsieTcA 3HAYHTENHLHO
Gonee BHICOKas CTemeHb OKMCIGHHOCTA II0 CPABHEHHIO C T'YMHHOBOH KHCIOTOMH
gepHo3ema. [loKasaTeleM 3TOTO CIYMMT YCIOBHAsi BelMvyMHA * d, mpeacTas-

masn co6oi p b MeAY ¥ 0GbeMBO-THTPOMETPHYECKAM OfIpe-
TeneHAeM YIAePofa IO MCTONY, NpeAnoxKeHHOMY OfREM u3 Hac (Tiurin, 1935;
Troprn, 1936). Jra pasHOCTHL BEIpaKeHA B NMPOLENTAX K COAEPIKAHHMIO YrIepo-
13, ONPCACTCHHOMY BecoBHIM MeToaoM, T. e. mo CO.. Kak magro m3 tabm 5,
peanauba d it TyMHHOBHIX KECJOT M3 GOJBLIMHCTBA FCKOTNaeMHX IOYB CO-
craBaser okono + 14%, Torga Kak ANA ryMHHOBOH KACJOTH H3 COBPEMEHIIOro
TepHO3eMa OHA papHa TolbKo + 6,2%.
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PasHoCTL MEKIY BECOBEIM M 00beMHO-THTPOMETPHYECKEM OINpe/e/eRHeM
yraepona (IpH oAHOBP MX BB 1HA T OHOM 7 TOH e HaBCCKH)
MO3KeT GLITH HCHONB30BAHA JIIA BRITHCIEHMsI CONEP/KaHAA RHCJIOPOJA W BOJO-
pona aHAJOTHIHO TOMY, Kak 3To mpemmoxkemo IlIramex m Hemen (Stanék u.
Neme¢, 1933). '

BriuacleHANIe TuKAM 06Pa30M BeJHYNMI(EI IPONEETHOr0 CONEDPKAHAA KUCIO~
pofia 4 BOIOPOAA MOKABKIBAIOT, YTO YMAHOBbIC KACIOTH A3 HCKOUAEMLIX OB,
33 MCKJIIOYEHNeM YKa3aHHOH Y:ke HaMm mogsbi Nt 1, oTIMYalOTCA OT TyMHHO-
BOYM KHCIIOTHI A3 COBP 0 uep CHIBHO TIOHM}KEHHBIM COAePKaHHeM
BOJIOPOAIa IPH MPHGIM3HTEILHO ONMHAKOBOM COXEP/KAaHUA KACIOPOAa.

Cocrap (JpaKOm|m ryMUHOB MCKONaE@MEIX IIOYB JleTajbHee He MCCNCHOBAH.
HagecTBeHuLle meIbITaHHA MOKA3AIH, 9YTO HEKOTOPOE KOMHYECTBO FyMHHOB Ile-
pexofHT B pactBop Hpm o6paborke ma xomogy 1,0 8. NaOH mocxe rugpomusa
1,08, H2S04. Taxme ske pesyibTaTh jact @ 06paG0TKa ocTaTka MOWBEL HOCTe
ueppoiit menouHoi BuTAKKE 5,0 8. HNO; no @ykcy (Fuchs, 1931, crp. 201)
¢ mocaenylomum Hacransauvem ¢ 0,4 m. NaOH. CnenoBatensHo, gpakugs ry-
MHAHOB MCKOIlaeMBIX II0B Befer cels 1P yKasaHHKIX 00paGoTkax momgo6HO ry-
maHaM geproseMa (Tiopnn n I'yTkuma, 1940).

BBIBOJBI

Ilonyuennwe maMm MaTepualNbl UO3BOSAIT CHENATh ClHEAylOUiHe 3AK-
TMOqeHHA.

1. Ilocne morpe6ennn 1oUB B JSCCOBHIX OTIOMEHHAX POHCXOZHT MOCTENeH-
HOC pa3joyKeHue ryMyca, 9eM A oUhACIACTCA He3HAUMTENBHOE COMEPKAIIHe ero
B MCKOlA@MBEIX FYMYCOBBIX FOPHASOHT]X.

2. Pasznoxcenne ryMyca IPOHCXOAHMT TaKAM 0GPa30M, YTO COCTAaB €ro OCTacT-
€S HJIH CTAHOBUTCA CXOMHEIM C COCTABOM FYMYCa B 1ePHO3EMAX.

IIpu norpe6 10YB uep MHOrO TH)A 3aMEeTHOTO H3MEHEHHA B COCTa-
Be TyMyca BpH ero {IPOAOJIKAIOLIeMcs Pa3ivKeHuy He 1IPOHCXOAT; MHA'e Io-
BOp#, OTAETbHBIE COCTaBHbIe YaCTH ryMyca UCPHO3CMA Pa3naraloTcd Kak Ou ¢
OAMH4KOBOM CKOPOCTLIO HJIE MAHEpAAN3alus OXHAX TPYINI COCAMMEHHil KOM-
IeNCHPYeTCA HOB0OGpPa3oBuHMeM WX 3a CYIeT HemoNHOro PasioeHns JPYIAX

Y.

MoxBo oTMeTHTL TOABKO Golee CANbHOE Pa3lOMEHMC TH/POJA3YEeMEIX Be-
1ecTB, BCHONCTBHE 9Yero HECKO/LKO BO3PACTaeT OTHOCHUTEJBHOE COAEpHKiHES
TYMHIIOB ¥ TYMAHOBEIX KHCIOT.

Mpu 1orpeGeHEn mOYB MOABOIHCTOr0 THIA TOALKO UTO YKazaHHEe ABJAEHAA
OpHEBOAAT K Gollee CyllecTBeHHOMY H3MEHOHMIO COCTaBa IyMyca BBERY 3HAud-
TEJBHOr0 Iep YaJbHOTO COICP WA FAPONA3YeMBIX BEINEeCTB M HU3KOTO
cofiep/KaHAA TYMEHOBOM KHCAOTE B I'YMYCC MCXOJMBIX HOA30AMCTHIX MOYB.

3. T'naBHEMH rpynnaMu cOeJHHeHNH B ryMyce HCKOIIaeMbiX TI0YB ABIAIOTCA
TYMHIOBBE KHCJIOTH, TyMUHB 1 (DyJLBOKHCIOTHI (8 MOpsKC yOmBauma HX
CpeRHero OTHOCATCIBHOIO COfiepKalna); ofinee KOMHIECTBO HABBAHHBIX COC/H-
Hennii cocraBiaer 80—90% ot Beero rymyca. Copmepskanfe GUTYMOB, BelecTB,
PUCTBOPAMBIX NPE AeKaJbLWHHPOBAHHH, M BeijecTs, ruapoamsyemsx 1,0H.
H3S04, nesnaumrensio, Npa4eM cogepKaHAe DePBHIX ABYX A3 TOMHKO YTO Has-
BaHHEIX (Pakiymit OTH He OTINYAETCH OT COJSP/KAWHA WX B IyMyce COBpe-
MEHHBIX OB JIECOCTENH.

4. OupepensieMEle B cocTaBe IyMyca {EIX TIOYB T. e rpyOmLl
IyMYCOBLIX BeNIECTB, T. €, TYMAHOBEIe KHCIOTH, TYMHUHH M (DYJNbBOKMCJIOTHL,
OGHapYXHBAIOT Te Ke XapaKTepHble IPYNIOBEIe CBOICTBa, KOTOpHe IMpHCYINH
COOTBETCTBYIOLIUM IPYINaM COC/IRHCHMI B TyMyce COBpeMeHHRIX mo1s, OfHako
pasnoeHHe ryMyca B HOrpeGeHHKIX HOYBaX COMPOBOMK/IAETCH BCC KO IIEKOTO-
PHMA HA3MEHeNWAMH COCTaBA M CBOMCTB NepednCIeHHHIX TIpYIN, HAIpAMep:
3HAUATEJBHBIM YBesH4yeHMeM COJePKanAA a3oTa B LPYNNe TYMHHOB, IOBhIIIe-
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HAEM CTeNeHH OKMCIEHHOCTA TYMHHOBHIX KACIOT (3a CIeT yMeHBIIEHHA CONep-
JKaHHA B MX MOJCKYJe BOJAOPOAa) M yMEHE AA BELIecTB, pe-
aymupylomuax DenMHrony MHAKOCTb, B 4aCTH lynyca, rnupomayeuoﬁ KHC-
JMoTaMH.

5. Tor ¢akT, 4T0 rpYIIOBOIL COCTAB IyMyca MCKONAEMBIX HOYB 09€Hb CXO-
JileH ¢ COCTAaBOM rymyca B yepHo3eMaXx, MO3BOJIAET CAeNaTh BEIBOJ, YTO TYMYC

peMeHHBIX 9epH( npepcrasiser co6oit B OTHOIICHAH TPYNIIOBOTO COC-
TaBa BeChbMa YCTOHYHBYIO CHCTeMY, KOTOpas COXpaHSeT B OCHOBHOM CBOH COC-
TaB faie NPH 3BHAUHTEILHHIX KONMYECTBEHHBLIX HM3MEeHOHHAX, paspymasach
(u 06pasyscs) Kak T0 M3BeCTHOH CTemeHN eauHoe Hexoe. JTOT BHIBOA, Kak
HaM KayKeTcA, MOMKeT MMeTh 3HA4YeHHe NIA AaibHefimiero passATAA XHMAR
NOYBEHHOT0 TyMyca.

B sakmoueRMe CaHTaeM NPHATHHEIM ZAOJIOM BHIPA3UTh HPH3HATEALHOCTH
npod. B. H. CyrageBy 3a npenocrabienne oGpasinos (A OTHOCALGAXCA K HEM
PYKONMCHBIX MATCPHAJIOB), 63 KOTOPhIX HacToAulas paboTa He Moraa 6u1 GHITH
BHINOJHCHA,
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K HN3YYEHUIO TIPOLIECCA TIOA30JIOOBPA30BAHUA!

ONbIT M3YYEHHA BOJHOPACTBOPHMOrO I'YMYCA
HOA30JMACTOM IOYBBHI 2
*

MoxHo cuuTaTh 06 EMPHIHAHHEIM, 9TO TYMYCOBHIC BENIECTBA WrpaioT
BAXKHYI0 DONb B NoA3071006pasoBanna. OgHAKO 10 BONPOCY O caMoM XapakTe-
Pe y4acTHA TYMYCOBBIX BCHICCTB B TIPOIIECCAX ONOASOJHBAHWA MHEHHsI pas3-
JIMYABIX MCCAOAVBATCICH CHIBHO PACXOLITCSA. JTH PACXOKAGHMA KacaoTcs
Tpesie BCero BONPOCca O NMPHPOJe TYMYCOBHIX BELIECTB, YIACTBYIOMHX B HOR,
30m006pa3oBanyun, a 3aTeM H BOOpoca 0 (opMe COOANEEHMA MX ¢ MABEPATH-
HEIMH BemfecTBaMm, ocofenno ¢ okmcaamu Al u Fe, B Bajc xoropeix (coemm-
HeHmi) 8TH OKMCIHI IOJBEPraloTCA BHIHOCY W3 OJIOBHAJIBHLIX TODH3OHTOB
TOAB0MUCTHX TOYB.

Ilo mepBomy Bonpocy cymiecTByeT ABA OCHOBHHIX B3risfa. CoriacHo ogHO-
MY M3 HAX, PelAIoImas Pojib B TPOLECCax 0A30006pa30BaHuA IPAEANILIKAT
He TyMycy BooOule, a TONLKO ero Golee NMOJBHKHON 9acTH, HpeACTABIOHHON
cueiuPAYCCKUMR CBCTHO OKPAINeHHABIME KHCIOTAMH, TAK HA3LIBACMEIMH Kpe-
HOBOM 7 amOKpeHoBO# KmciaoTaMH Bepmeamyca, miM, uTo To ke camoe, Pyun-
sokmcaoTamMu 1o C. Opmeny. 3Tor H3TAAN paspUBAlCH IPEIKHEMH aBTOPAMU
(Ca6apnes, 1900—1901), a B mocleaHee Bpemsa 3aNIAMANCH ITOKOHHEIM
B. P. BrasaMcoM, BHecIINM, IO er0 cOGCTBEHHOMY BHIPAKeHHIO, JEMML HeCy-
mecTBeHHLIe TONONHeHHMsA B yJeHue Depmeadyca o CBOHCTBAX IEpPErHOWHBIX
gucaor (Bmubsmc, 1936). Mpyroit B3rasaj HpADMCHBAeT yd9acTde B HON30JO-
o6pasoBaHAyM BCeMy TyMycCy B IieJIOM, He BBUIeIAA 0cofol poiu (yrbBOKKCIOT
WIN Aa’Ke OTPHNas ee; IPH 2TOM AIA 0GBACHENHA MPOMCXOAAMMAX IPH OMOX-
S0IABANIMY ABNCHHA OGKNKHOBEHHO MCHONB3YIOTCA Pe3YJHTATH BKCHEPHMOH-
TANBHWX HCCACAOBaHHM, PON3BeJeHABIX ¢ IpellapaTaMA TYMHHOBOH KECIOTH
(nampumep, Marrcom, 1934).

Yro KacaeTcsa Bompoca o ¢opMe 0OpasyloLHXCA COCAAHEHHMH TYMYCOBBIX
BEmIECTB ¢ MUHEPANBILIMH, B OCOGEHHOCTH C TONYTOPHEIMH OKHCIAaMH, TO
alleck, KaK ykaswpaet B cBoeii Momorpagum A. A. Poge (1937), cymecrnyior
HpefTON0MKeNAS 0 CNE;IYIOINX BO3MOKELIX clocoGax mepexsmxenus: 1) B gop-
Me MOHHBIX pacTsopoB, 2) B cdopMe PAcTBOPOB KOMINTEKCHEIX Opramo-MmHe-
paNBHBIX coefmHeHnil, B KoTophix Al m Fe BX0mAT B COCTaB KOMIIEKCHOTO
aHAOHA OPraHWYeCKUX KHCJOT, 3) B (opme CMOMAHHEIX oprano-MuHepaihREX
someii (T e. KOMNOMTHHX PACTBOpOB) M, HaKoHem, 4) B (opMe TONKMX MIIH-
¢THIX CycHeHsmii mox sammrtoit rymycoBux soicii ([ammka). Ilpu aToM mep-
Bele 7iBe (OPMBI CBA3KLBAIOTCA INDPeAMYIUCCTBEHHO ¢ NpefmoNoKeuueM of
yuacTul QYIBOKUCIOT M TONLKO OTYACTH C BO3MOMHEIM YTACTHCM TYMHHO-
BOl KMCHOTH; Tperss (opma, HaoGopoT, CRASHIBAETCA NPEHMYIICCTBEHHO ©
ryMAHOBOH KACHOTOH, a HOCTeNHAA — C yIacTHeM TyMyca BooOme, 6e3 yKasza-
HAa Ha ero chenuudeckne vacTy. PaccMOTpeB KPUTUMECKH TIepeTHC;IeHHEIS

! Tousosepmenne, 1944, M 10.

2 Bea P YacTh
Moeit MoKoKEOK coTpyARBNed Armok Waumamok Harxmmoft — H. T.

238

*

GOTHI  BHILOJHOHR




narAael, A. A. Poge s cBoeit MoHorpadmm o 10307006 pa30BATEABIOM PO~
necce TPHXOAMT K BHBOAY, UT0 Rambosce BepoATHOH PopMoit Murpanmm aumo-
MHIMA W Kelle3a cleAyeT CIATATh KOMILICKCHLIE COGIMHEHMA, B KOTODPHX
HaJBaHHEe 3IeMEHTL! BXOJAT B COCTAB AHMOHOB OPrailMYecKEX KHCIOT; HA
BTOPOM MecTe CTOHT MUIPamHA HX B BHe MOHHBIX DACTBOPOB M HA HOCHeN-
HeM — B (IopMe KOMIINEKCHBIX 307el C ryMMHOBOW KHACJOTONM, IpHYIEM 3Ta
dopma Gonce BepOATHA B JIETKHX MeCYAHLIX HOYBAX W €Ba JU BO3MOKHA B
MoYBAX IMHACTHIX M CyTAMHACTHX. YTo Ke Kacaercsa WocaenHedr GHopmb
MHFDAOHMM B BUJC MANCTHX CYCOeH3HH, TO BO3MOMHOCTh e€e Ha OCHOBAHME
psia coofparkeHuit cyuTaeTcA BOOGLIe MaJI0 BePOATHON.

DTOT BEIBOX 0 BHAYCHMM PA3NTMIHEIX (opM METPALME faeT TpaBo Hpeamo-
7araTh, 4To NpeHMyIXecTBeHHOe 3MaveHAe B TOJ30I006pa3oBaHUA OpPHHANTE-
JRMT He TyMycy Boo0Ile H He TyMHMHOBOI KHCIOTe, & Gollee 1OABMKABIM KHC-
noTaM ryMmyca (QyIbBOKHMCIOTAM H TIp.), IPHPORA KOTODPHIX, KaK OTMeYaer
A. A, Pope, ocTaeTest ropasfio MeHee H3yYeHHOH O CPABNEHHIO C IyMEHOBOMK
KHCJI0TOM. T

Onuonpemenno ¢ A. A. Pome aBrop macroamei#t crateu (Twopun, 1937)
B cBocit MoHorpadmm o opranudeckoM BemlecTBe II0OYB BHICKA3aX MHeHHe.
OCHOBAHHOC Wi MMEBIIAXCHA BKCIIEPUMCHTAJBUBIX RAHHBIX O COCTABE TyMycCA
fI0A30MUCTHIX 10YR, 9TO IPONECCH ION30I000Pa3ORAHAA B 3HATHTENLHON Me-
pe ofA3aHK paKnUA rymyca, Jerko PaCTBOPAMOI B KACIOTaX M OcasKgaeMoi
sMecre ¢ Al n Fe npu seiirpanusaumu pacrsopa go pH = 5,0—6,0. dra dpax-
UM ryMyca HAKAILIEBAeTCH B OTHOCHTeXZbHO GONBIIAX KONHYECTBAX B LYMYCO~
AT BHAIBIHX TOPU3OHTAX MOA3MIMCTLIX TO4YB K UpeACTaBleHa cuemmpmae-
cKAMM GCANLIMH 230TOM M BRICOKO OKHMCJHCHHLIMHM COOAMHEHHAMH, COCTAB W
CBOIiCTBA KOTOPHEIX 3aCTAaBAAIT 0GPAaTHTh BHAMAHMC 1A TOYTH 3a6hITHIe Kpe-
TOBYIO ¥ alloKpeHosylo KacioThl Bepmenmyca, man Ha ¢ymsBokacaorn OfeHa.

B oM me ropy H. [I. Pemesaos seicTynmux co crareeit (1937), » xoTopoit
GBI pasBHT HOBHIE B3rjiAz Ha mponecc NoAsonoobpasoBaHns. CorxacHo sToMy:
BITAALY, POJIb Kp i m amoKp # XMCHOT M3-3a HeJOKa3aHHOCTH HX
CYyIeCTBOBAMMA OTPUTAETCH, & AKTHBHOC 3HAYCHWC B MUTPALMH NOXYTOPHBLIX
okHCHOB (8 (opme 3oMeii) TPHIECHIBaeTCSA pPACTBOPAM TIyMaTa aMMOHAA,
KOTOpHe TONYYAIOTCs TIPU ACICTBAM Ha TYMyC amMMHaKa, o6paayiolierocst Npu
pasioykeHAA OPraHHYECKAX OCTATKOB B JECHHIX MOYBAX.

B pambueiimenm (Tropem, 1940a) Gsung momyueHs! HeKOTophe MaTepHAbh
10 BLACHENHIO TIPAPOAL! (Y ILBOKACIOT, 03HOMUBINHE TIPHATA K BHIBOAY, 9T0
2Ta, HECOMHEHHO, CII0KHAA 10 COCTAaBY TacTh IyMyca HIPeCTaBICHA B LIOM
BBICOKOMOJNCKYJAPIBIMA OKCAKADGOHOBHIMA KUCAOTAMA ¢ JOBOJBHO HH3KHM
comepskanMeM yriepoia (45—47%) m ¢ HM3MeNIMBEIM COfepKAHHEEM Aa30Ta,
Dnarogapa HanMauio KapOOKCHABHBIX H TMADPOKCHAbHEIX PYNI B 3TAX KHCHO-
TAX MOJKIIO IPEIONaratTh CIOCOGHOCTH HX K 06pA30BAHMIO CIOMHHX HpOR
¢ ryMANOBOM KHCHOTOH (I APYT ¢ APYroM), 9T0 OOBACHAET HX 3aKpCILICHHE
B cocTane TyMyca.

O;1HoBpeMeNHO ¢ THM GBUIE TOTYIeHH MaTepHAJEl 10 H3yYeHHIO COCTaB&
rymyca B mopsommctsix mowBax (Tiopun, 19406), moxasapmme, 49To OTHOCH-
TeNBHOE CORepKaHHe [yMHHOBOM KHCIOTHI B TyMyce OA30AHCTHX mo9B, Gy-
Aydn CPaBHHTEeNBHO ¢ UepHO3eMOM HEBEHICOKAM B BEPXHAX rODH30HTAx, elle
fostee yMeHpmIaeTc B WIMOBAANBHEIX FOPM30HTAaX, B TO BPeMA KaK OTHOCH-
TempnOe cofepikanme (bympBOKACIOT, HAOGOpOT, BoapacTaeT. OTH JaHHKIE,
TakaM 06pa3oM, MOAKPEIIATH OTMEIeHHEIe BEILIe TPOATIONOKEHAA 0 HpeHMY-
L{CCTBCHHOM Y9aCTHM B MO301000DA30BAHNY TyMyCOBBIX BeruecTs THHA (Pyis-
BOKHCITOT.

JlAa moATBepAACHAA HTHX IPNON0eEMH Heobxonavwo GruI0 06paTHTHCH
K HCCJHENOBAHMIO COCTABA BOJHOPACTBOPHMOTO IyMyCa BePXHHX TFOPH30HTOR
TON30MACTHIX 1I0YB, TAK KAK MMEHHO ¢ 3Tofi 7acTLI TYMyca IemocpefCTBeHHO
cBsI3ail Hauboslece XapaKTepHble DA 1073010006pasoBaHMsA IPONECCH MHATpa-
AR MAuepanbubix Bemiectn. VMapecTHuie nmam paboTH, Kacamlimeca Bompoca
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0 BOJHOpPACTBOpPMMOM TyMyce, B YacTHoctH paGora B. JI. Baiimesa (1928),
HMeNA Melbio OTpefeseNHe OGLIET0 COTEPHKAHAN BOXHOPACTBOPUMOTO TyMyca
B TON30MMCTHIX IIOYBAX M He KacanMch XMMHYeCKOH ero mpmpoas. B xaxoi
Mepe B COCTAB BOAHOPACTBOPHMOrO IyMyca JOASOJHCTHX IIOYR BXOAAT TyMH-
HOBas KHCHIOTA M JPYIAe COSIHHEHHA IyMyca, OCTABANOCH IOKA HCA3BOCTHBIM.
B nanGonee kpynimom MacmTale IOXydIeHme HONHODACTBOPEMEIX BeIOCTB H3
Q3IMIHEIX NOYB, B TOM 4YHCIe H M3 WOA30AACTON, GBUIO IpefNpHHATO

. P. Bunpamcom B ero ombitax ¢ imsmmerpamu. Ho, Kak MoxHo 3aKmounTts
na coofmenrA ero Ommkalimedt corpyanmmsr K. W. Tonenkmmoit (1940),
B. P. BuabAMc He ycfie] IOAHOCTHIO M3YUATh coOpamdble B GONBUIOM KOMM-
9ecTBe IpCUApaTH BOAHOPACTBOPMMEIX BemecTs. Kpome Toro, ciemyer orse-
TATH, YTO B ATHUX ONKTAX CoGMpaNmch JAM3MMeTpUYEcCKHe BOAHI, TPOLIGAIIAE
9epe3 Tonuy MoUBHL B 1 M, cicmoBaTeanHO, CONepKaBIINe TONLKO HamGoiee
NOTBIKEEIC OPraHAYeCKHe BelleCTBA, He 00pasopapiide HePaCTBOPUMBIX
COeAWHEHHI 1IpH B3aHMOREHiCTBMH ¢ MHHepaJIbHOH 4acThi0 IOYBH BO BpCMA
NPOCATABAHNA YCPC3 METPOBYIO TOMILY.

Vixe moclle TOoro, Kax HaMm OHTa 3aKON4eNAa IKCHMEPHMEHTANBHAA TacTh
HacToAmed pafoTE, HaM yAaZoch HO3HAKOMATHCA ¢ PaGoToil KaHAfCKHX
accaegonareneir (Sallans a. 0., 1937), noceauenHoil H3yTeHANI0 XMMAICCKOI
UPHPOAEI BOJHOPACTBOPHMKIX KHCIBIX BEIIeCTB H3 caos Tpydoro rymyca yog-
aonmcrolf noushi, Ilo MaHAKM D7T0H paGoTH, He3HAYHTENBHYIO YaCTh BOJXHO-
pacrBopuMbIX BemecTs (okoio 1,5%) cocTaBNAME yeTyuYHe KHCIHOTH, M3
KOTOpHIX !/s OpAXojmIach Ha JOMI0 MYpaBRHHOH KHCIOTH, a OCTaJgbHAA
44cTh — Ha JIONI0 rAaBHLIM 06pa3oM yKcycHoi xucioThl. Cpemu BemecTs,
PUCTBOPEMHEIX B BOAHOM CItMpTe, OBI1 BHAEXNCH MAHNAT B KOIMYECTBE OKOMIO
3—4% pacTBOPEMEIX OpranEecKHX BemlecTs. OTHM, coOCTBEHHO, H HCYepIHI-
BaeTCA CIHECOK HAGHTAQHNUPOBAHHBIX BeINeCTB. Bea ocramsEag Macca BoI-
HOPACTBOPHMEIX BewiecTs Gbla TONBKO paajneNieRa Ha (ppakum; Io pPacTBOpH-
moctn 8 70 m 96% cmmpre, auerone w HyTanmode, TPHYEM ILOMyYeHAble PHPaK-
nuy, cocraBiABmue mprMepHo 70—75% BO;(IOPAaCTBOPMMBIX BEHICCTB, OBLITH
TONLKO OTYACTH 0XapaKTCPH3OBAHHE B OTHOWICHMWA PAcTBOPAIOIIEH CWJILI, KHC-
JIOTHOTO 3KBUBaNenTa W copepmarnus N, S n P. Jlamsle 1o ofipegeseHwi0 yrie-
poia 1104eMy-T0 OoTcyTCTBYIOT. B HamGomsmem Kommaectse (52,7%) 6uuim
BHencHE! (paxnun, He pactBopumbie B 70 1 96% cnup're, ¢ KACIOTHEIM 3KBH-
pajyrenroM B 780 m 1650 m copepscannem azota B 3,2%. B menpmem xoamve-
cTBe BHIeNuch paKUmM, pactBopuMmite B ameroHe u B 100% cnupre; stm
(parnma xapaKTepm3oBaimch GoNec HM3KAM KHCAOTHEIM OKBHABAJIEHTOM
(208—245), ipryem PpaknEm, pacTBOPAMKEIE B aneToHe, He COREPIKAIE a3oTa.
MonsiTky H30AMposaTs MHAABEAYAThHBIC COCfMHEHAS He YBEHYAIHCh ycIle-
XoM.

B npennmpuAATOM HAMH ONBITEe HCCIeJOBAHAWA MLl CTABAMIH Iepep coboit
CKPOMHYIO 38721y, KOTOPYI0 MOMKHO ONpefe]ATh KAK MNONKTKY BHIACHeHHS
o6mEX YepT XHMHYECKOTO COCTABA BOJHODACTBOPHAMOIO TyMyca M ORHOBpe-
MEeHHO — MCTIBITAHAA METONOB 6ro M3yYCHHA.

9KCIEPUMEHTAJIBHAA YACTH
Hpar 7leRMe MpenapaTos

B kagecTBe HCXOJHOTO MaTepHaia AJds NOJydeHHA NpelapaTos BORHO-
PacTEOPUMOTO TyMyca NaMu OwIH B3ATH 06pasmil ABYX BepXHUX TODHB3OH-
ToB — A («rpyGBli rymyc») m Ay — cpefiHe- M CHIBHONOA3ONHCTON NOYBH H3
LlenTpamsnoro mecBoro samosensmka (Rammmunckoli obnacrm). Haspammas
mouBa pacToNOJKeHa IOJ eJNOBRIM Jecom ciedyiomero cocrasa: 9 E (140x +
+ 70x1), 1 B, ex. 0 ¢, cpepunit nnametp 28 ¢x, cpexAss Bicora 26 » (11 Go-
Hnarer), nosora 0,7; £i apyc 3 6 E, 3 Kn. ocrp, 1 Ps6. + HBa Rosss,
cpeannii gmamerp 10 cx, cpepmaa Buicota 15 x, mommora 0,2. TMopmecox mo-
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BONBHO pPeKuil W3 PAGMRB!, KPYHIHHBI, MKMMOJNOCTH, UePeMyXH, AHIHI, Jeld-
HEL, OAPOCT 13 enn. MoxoBoil n0OKpoB passhT ca1a60 B BHIe pejKHX OATEH H
€THHHYHKIX TPYII; TPABAHO! UOKPOB yMepemHo# rycrorsr (0,7) ma Oxalis
acetosella (cop.) 2. Galeabdolon luleum (cop.), Dryopteris phegopteris (9 p.
u cop.), Majanthemum bifolium (sp.), Stellaria holostea m mp. Vaccinium
myrtillus — peaxumn ugTHAME.

Paspes, B3 KOTOPOro B3ATH 0OpasLH, CASNAH TOJX IPYNIOH elell ¥ WMeeT
caefyiomce crpoense ':

Ao 0—% cx XBoWHAs NMOXCTUNKA, HPECYTCTBHO JHCTBE MOUTH HO3aMeTHO, OT 0 1o 1 cx —
1260 PasIOMMBIIAACA XBOA, OT 1 1O 4 cx — TeMmas, GypoBaTas, PHXIAS, CEABHO

, , DasuoiHBIIAACA.
Ay 4_1‘8 cx, Tedmo-ceprris, iono:n»no PHIXISI, JETKOCYTABAUCTH, HOACHO KOMKOBATHIY
JIABHAA Macca KOPIIOW PACNONO)KeHa Ha IPamEIe MeXTy Ao M A, @ B caMoM A,”
A\ 8—23 (19) cx. Cepmiit, ynnoT i, i Ilo #r 1

JAOBOJLHO PE3KO UOPEXONHT B Ag
Az 23 (19) — 41 cx. MexrrosaTo-6 i ¢ cepuM or 8 i, TOHKO-
HOPHCTHIL, ¢ GOJBIIMM KOMMYECTBOM MCJREX Py x 3eper [ 6rcTpo

1ICPCXOET B HUWMKeJEKALHA TOPH3OHT
B 41—66 cx Kpacno-6ypuii, .1erkocyMMBHCTLIE, HO 30METHO TAKeNee U TUOTHe® BHIUIE- W

HIKONERAIMUX CIOCH
C, 66—110 cx, Pravo-OypRif cO CBOTILME OATHAME B CJ it Jer-
WHE CYTIMHOK
C; 110 cu u raybme Kpacmo-Gypuiit rpy6 it cpepmmit cy ~ Mop
(uepemuiTan?)

Ouwmit coctaB B3ATHX ofpasmop mpubefien B Tabm. 1.,
Ta6bnunma 1

CocraB MCXOAWHIX 06pa3NoB MOYDBH, % HA NOYBY, RbicymeHHYI nmpn 105°

TopmaoHT & FIYOHKA, ¢ | ppewbimemay | MamopanbiLie c N cN
Ao 1—4 81,28 l 18,72 l 44,00 2,12 20,7
Ay 4—T7 17,83 82,17 8,64 0,53 16,3

Baatsie (B mioae 1939 r.) obpasust 6buim aocTaBieHs B JabopaTopuio B
CBEKeM, He HOJICYLIEHHOM COCTOAHWM ¥ B TAKOM BU/e GHLTH MCNOJMb30BaHbLI FJIS
NOJIyYeHHs BOKHOPAaCTBOPMMEIX BEIIIECTB.

O6pasunr B xoxmuecrse 150 2 ropmaonTa Ao mum 500 2 A; uoMemaimces B
¢apdoposrie Boponru Bioxmepa mmameTpoM 13 cx, Ha AHO KOTOPHIX KJIaiCH
Kpy»ox u3 ¢mabrpoBansHoii Gymarm Hart, mocie wero mousa CMaumBanach
BOJIOt fi0 TonHoro macnimenns. PuabTpamia MPoUSBOAMNACE HPE HeGOTBITOM
PaspesKenuH, YeM NPeAYIPesKAANOCH BEUIeaHNe IIOTBE H3 BOPOHKHE BCIEICTBHE
Habyxanus. [Jo Mepe OTCACHIBaHHA Ha BOPOHKY NpHIMBAJIHCL HOBEE MOPINAN
AMCTHMAJIMPOBAHHOM BONBI, BBATON B KoAMdecTBe 2,5 4 HA KaiKIYI0 YKa3aBEYI0
BhIlle NOPUEIO 06pasloB; CleAoBATENLHO, COOTHONIEHHE BOABL K MouBe (cBe-
»ceil) 6uuTo ans ropmsonTa Ao — 16-KpaTHOE, a maa A, — S-xparnoe. Ha mpo-
MBIBaHTe B3ATHX KOJMYCCTB BOAE TpeGosanioch ABa paGoumx aus. Hago orme-
TATH, 9TO IPH YKA3aHHBIX YCIOBHAX M3BICYCHAE BOJHOPACTBOPEMBEIX BEIIeCTB
6LII0 HeMOMABIM; OHAKO BECTH 6ollee MPOXONKHTENbHOE IPOMBIBATIHE MBI CHU-
TanM Ienenecoo6pasHLIM U3 OIACeNUA PA3BHTHA GHONOTHYECKAX UPOLECCOB Ha
BopoHKe ¢ PUABTPoBaABHOH GyMaroii 1 8 umbTpare.

DuasTpaTH, NOMYIABINMNECA 1PH TNPOMLIBaHWE 06GpPasmoB MOYBHL HA BOPOH-
kax Bioxsepa, He RAKAIMBATHCh, & CPA3y ke DONBEPraiick creaylollei ome-
panud, COCTOABMeEH B yABTPAQUILTPANUE vepes MemOpaHHHe QHILTpHL
[ocneune M3rOTOBIAAMCH HAMH B3 KHHOINIEHKH 110 cmocoby, ONmCcanHOMY
E. Muaropoit m A. Boponmaopoit (Dianowa, Woroschilowa, 1934). Vasrpa-

! Tlopex MoMenTOM B3ATHA oGpasmos 14.VII 1930 r. BHTafianm ROMIE 4.VII (1564 M)
510 & ALVII (45 & 4,2 ax). CpemRAa CyTOUHAM TeMUepaTypa 3a Hioxb Gruta 14,5°C
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¢unsTpanus npousBoMAack Ha BopoHKax Bioxmepa puamerpoM 9 cx, cma6-
MERHLIX NpeccaMd MIA yaeTpadmasrpammu KoHcrpykmam I. JI. A6kmma u
C. M. Jlunarosa (1936). B pesymsrare yanTpaduipTpammm MOXYYadHCh CO-
BEpPIIeHHO OpO3pavHble PAacTBOPHI, KOTOPhle HeMeNJIeHHO HOABEPralHCh Cry-
neHF. BBHAy ONACHOCTH W3IMEHCHMA DOJUOPACTBCPUMHIX QPraHAYeCKAX
BeIecTs OPH OOLIYHOM BHIAPMBAHUM Ha BOJHONW Oave BCHEACTBHE OKMC-
NICHHA, THAPOAA3a H T. II. ONepaliiA CTYIIeHUs MPOH3BOAMIAcE HAMU NyTeM OT-
ronku Bofel rpu 40°C B ToKe a3oTa, Ipm paspesKEHHH OT MaC/IAHOro Hacoca.
Jlaa oTroHK: ymorpebaanuc, Gonbmie Koabu Kuafisena. Kax HaM crano Bmo-
CJIe[CTBHE M3BECTHO, YIOMANYTHE BhINIe KaHAACKMe aBTOPH NPHMEHANH B
cBoeit pafore (mpH PpaKuUNOHAPOBAHAN OPTaHWIECKAMN PacTBOPHTEINAMM) Ta-
Koii e Mcrof crymenns. Beero Hamu Gui0 o6paGotano 750 ¢ ropasonTa Ao
3,5 k2 ropusonra A, opudem GelIo Modydeuo coorsercroento 12,5 m 17.5 «
yasrpaduaprparon. Ilomyuennnie yasrpaganprparsl GLuA crymeHE fo o6be-
Ma okomo 250 M., clemoBaTeNbHO, JUIA Ao crymeHue GHJIO ITPOM3BC/ICHO B
5V pas, a nasa A; — B 70 pas. CryIleEHEle PacTBOPK AMelH TeMHO-GypyIo OKpa-
cky. Iepen mavanom 7l mA Gua np TIOBTOP yasTpa-
¢unpTpanHa, nocle Yero pacTBOpPhI GBITH noneuenu 0 ToyHoro ofmeMa ®
250 xs vasyuii. 13 aToro o6meMa Gpanmch onpeneleHHEe MPoOLL As HCcae10-
BaHESA, B TeTeHHe KOTOPOro HpeNapaTH COXPAaHANHMCh Ha JbAY B CKIAHKAX ©
OpHETePTHIME HpoGKaMH.

Hcciuenosanye NOTyYeHHBIX NPEOAPATOBR
Onpedeaenue cyzrozo eeca, 304bl, TA0PE U AMMUAKE

Oupeuoncnne CyXOTo Beca NPOH3BOAWIOCH BEICYMIHBAHHEM B TOKe AsoTa,
cuavana mpn 80°, satem mpm 100°C. Bblcyumnaune BeJIOCh B TIATHHOBBIX
wamkax. Ilocae Aonenennn JI0 HOCTOSAHHOLO BECA CYXOM OCTATOK (IPORAIMBAICA
B Mygesc 4iA olpefielleHUuA 307EL.

B oTNiearALIX NOPUMAX MpeNapaToB ONPEREJNsNI0Ch COMlepKaIIne XJop-HOHa
(turpoBarneM 1o Mopy mocic pasGamaesis Bojioil) M aMMuaka (OTTOHKOI ¢
MarHesHeit B TuTpoBaHHyI0 0,02 H. CepHyI0 KHCIOTY ¢ IOCACAYIOU{MM THUTPO-
panmeyM 0,02 m. mexoTsio). CofeprkaHMe OPraHUIECKOFO BENIECTBA BEIYMCIA-
Joch To TOTepe OT MPOKAJMBaHHMA 3a BEIYETOM XJA0pa M aMMHAKa. PeaymbTaTsr
onpejeleHait NPARSEHE! B TaGlI. 2.

TaGauna 2
Onpepeacaue €yxoro Beea, 30abi, XIopa, n opr 0 Ba
: IpenapaToB
Oprannye-
Cyxoit sec 3ona cl NH, | ckoe Be-
Tpenapar ; © g ;.;“ ® | % ¥ cyxo
3 ; g 3 5 | MY Reilie- | % K CYXOMY BCIOCCTBY
=4 g = =4 § CTRY npe: npeaapara
3 =8 Z 8 napara
Vs ropuzonta A, | 1,1736|2,934 | 0,391 [0,1800/0,4500( 45,34 I 2,38 15,24| 77,04
U3 ropusonta A; | 1,5764|3 0,143 |0,2990J0,7480] 48,97 | 2,88 |3,63] 74,52

Hs aroit Tabamusl, He 'rpeﬁyromeﬁ 0co0LIX MOACHeHHIi, BY/[HO, YTO M3BJe-
YCHHLIe HAMH BOXHOP bie BEICCTBA COCTABIAMH 0, ,391% ot Beca noy-
BEI JyIsi TOPA30OHTA Ao m 0 113% — ANA TOpu3oHTA Aj. Onu COepKAH CpaB-
HUTeNBbHO HCBBICOKHN TIpomerT 306 — 15,34 must ropmaonta Ao u 18,92 ana A,.
Hackomsko nam usBecTHO, B paborax APYTHX ABTOPOB COAEPMAHHC MHUIICPAL-
HEIX DBCIIECTB B BOAHHX BHITAMKKAX W3 HOA30JHCTHX M0YB GBLTO HECKONbKO
BEHIIC, 4TO, BOPOATHO, CBA3aHO C MeHee COBEpIIeHHOH uanrpauueil. B moxy-
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9eHALIX HaMu JARNEIX ofpamiaeT BHHMaHMe JOBOJABHO BHCOKO® COZEDIKAHHE
AMMUAKa, CBASAHHOro, Kak GyAer BH/IO Jaiblle, NOYTH MennKOM ¢ OpraEHve-
CKOlI JaCTbI BOAHOPACTBOPEMEIX Bemtects. Hurparw B momyweHRHIX mpemapa-
TaxX OTCYTCTBOBAJM.

Onpedenenue pH, TuTpyemoli weaourocTy u KucaoTHOCTU

Onpeypenenne pH B npenaparax 6o €O CTeKJAAHHEIM BJICKTPONOM.
Onpenenenye THTPYeMoi KHCIOTHOCTW NDOH3BENIeHO No NpPHMepPY AHaN3a
BOIHBIX BHITAKeK, TATPOBRHHeM OTAeNBHHIX mopumii mpemapatos 0,02 m. mie-
ZOIBI0 Opu MHTUKaTope demondTademue, ciejiopatenrEo, Ko PH oxoxo 8,2—
8,3. BaaTsie Ana THTPOBaHWA HOPLME Hpenapatos pasGapismuch B 30 pas Bo-
Hoi, IpEYeM MepeX TATPOBaHMeM HPOH3BOAUIOCH yAaleHHe YIAeKHCIOTH IIy-
TeM IpofyBaHHsA B TeweHue 1 Jaca Toxa Bo3nyxa, ogumenroro or CO,. Ompeje-
JlenHe THTPYeMoi IIeNOYHOCTH, T. €. CONeil CHIBHKLIX OCHOBAHHE W c/aGhIX
KECJIOT, IPOM3BOANIOCH ITyTeM TUTPOBANHA pa3GaBlieHHLIX BOROH mopmmit mpe-
napatos 0,02 H. KHCIOTO# B IPACYTCTBAN METHI-ODAHIKA.

PeaynnraTul onpejenennit npaBoaArcaA 8 Tabu. 3.

Tabnmma 3
pH, PY LI b H
THTpyeMasn MeJ10IHOCTD Turpyemas RECIOTHOCTD
e 0,02 1 oxe Ha 100 ¢ * 0,02 H. X
Tpeaapar °H | H,80,na |cyxore peme. | ﬁ:oﬁ na | 100 c.:'v;o.m 10‘33;”11')?:-
100 cm* upe- | crsa mpema- | 100 ca® mpe- BCLICCTBA {HBYeCKOTo
uapara . bama napara npeuapara ‘BemecTsa
U3 ropmsonta A, | 5,86 104 177 72 123 160
Wsropmaonta A, | 4,15 2 91 197 250 336

HKax BupHo m3 MaEMEIX TaGauupl, mpenapar u3 ropmsoHTa Ao oGHapy:KHX
craGokmeaylo peakmuio (pH = 5,85), torna xak ms3 ropusonra A; — CHIBHO-
xucayo (pH = 4,15). B cooTseTcTBHM ¢ DTMM mpemapaT M8 TOpH30HTa Ag CO-
Jlep;Kalt MeHpIle TUTPYEMBIX KHCIOT M GOJNhlIe OCLOBAHMIi, CBABAHHHX C Cla-
6umMm xucroramu. Takoro poma pasimide B COCTaBC BOJHOPaCTBOPHAMEIX Be-
IeCTB H3 TopU3oHTOB A¢ m A, (KcTaTu CKasaTh, IpoTHBopeYamiee oGHIHOMY
NMPEACTARICHAIO, YTO OMOX30JUBAHME BLI3LIBAETCA KHCILIMH IMPOAYKTaMH pas-
JI0KeHMA JIeCHO HOACTUIKI) MOKHO CYUTATD, IO-BH/IAMOMY, AOBOXBHO PacHpo-
CTpaneHHRM aBneHKeM. O6 5TOM CBHAETENBCTBYIOT Pe3yIbTaThl MHOTOUHMCJIECH-
HHX IOCTOHHEIX onpeneneHHii pH, cornacHo moKaskBalMKX, 910 KHCIOTHOCTE
YCANUBAETCA OT BEPXHEro CJOA HMOACTHIKH KHM3Y, BKIOYATEILIIO 0 TOPAS0H-
Ta Aj, KoTophlit oTamuactea HauGouce musxum pH (Pope, 1937; Boratynski,
Matison, 1938). Kax Gyuet BMHO faNblle, Ppe3yJabTaThl ONpefieieHUS THTPYe-
MOl IIeJIOYHOCTH, US-3a JOBOIbHO BHICOKOH TOYKE Iepexofia OKPAcKH MeTHJI-
opamska (pH oxonmo 4,5), MMEIOT TONBKO CPaBHUTeJbHOe 3HAYEHME, TAK KaK
YAHTHBAIOT TOALKO YaCTh OCHOBAHHWIl, HAXOJAMAXCA B COeNMHCHMN CO Caabh-
M xucaoramn. K comancHmio, orpaHHYeHHOE KOIMIECTBO MOJNYIEHHEIX Ipema-
PaToD HE Jajl0 BOSMOMKHOCTH IPHMEHHTH MOTOA TMOJYYeHHA KPABHIX THTPOBA-
HAf, KOTOphie Moru OBl AaTh Godee moimoe MpejCTaBienne O XapaKTepe npu-
CYTCTBYIOMUX KACTOT.

Cocrae MumepasvHOl YACTU NPenaparog 00Hop DUMBLT BEUeCTE

8ona, moNyleHHas Mp¥ NPORAIMBAHAM CYXMX OCTATKOB, CILIABIANACH C
KNaCOj; ¥ s cnnase nporasogmiock onpenenerue SiOg, FeoO3 Als03 P20s, MnO,
503, CaO 1 MgO. lenoan (K20 u NayO) merancasmucs mo pasuocta. 06 ompe-
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nenennu Cl m cBasanHOro aMmmaxa GbLIO yie ckasaHo BBimie. Pesyabrath om-
pefieiien il IpuBefeHHL B TabIL. 4.

Tabnuna 4

Cocran p it yacTa p P P
TopusoHT A, TopmaoHT A l TOpH3OHT A, TopusoRT A,
Bemecrso 2 M3-9%8 e | Me-oxe \ e ‘ Ma-9x8 e Ma-oK2
Ha 100 2 cyXoro Remectsa ] Ha 100 ¢ OPraHAYeCcKOr0 BEWICCTBA
Si0g . ....| 1,23 41 2,18 73 1,60 53 2,93 98
PsOs o o o o .| 4,38 161 0,29 11 — —_ —_ —
SO . ...| 1,8 47 5,80 145 —_ - —_ —
c......} 23 64 2,88 81 — — — —
AlOs . .. .| 0,55 32 2,55 450 0,72 42 3,42 201
FesOs ... .| 0,32 12 0,96 36 0,42 16 1,29 48
MnO.....| 03 8 0,24 7 0,40 1 0,32 9
CaO0 .....| 2,8 100 2,39 85 - — — —
MgO.....| 0,74 37 1,07 53 — —_ — —
K30+Nay0 (no
agEocrn) .| 3,13 78* 3,49 87+ — — -— —
NHs . . .+ .| 5,24 308 3,63 214 6,81 401 4,87 287

* Oan ‘YROGCTBa COMOCTABNIOHANR TIPOIIeATHOE COJlepKAHWe BCCX OKMCI0D BHIYUCICHO TAKIK® B MM.I*
JIM-OKBUBAJEHTAX, MPUTEM MIA CYMMH K,0 + Na,0 YCTIBHD 20 : 1 Na,0.

TlonyuenHntle faBnEle 0GHAPYKMBAKT NOBOALHO 3HAYATENHHLIC PABIHIAA B
cocTaBe MMHEpaNbHOI YaCTH UCCTe[oBaNmHLIX DpemapatoB. Ilpemapar us ropm-
30HTa Ag OTJIMIACTCA BHCOKHM coflepskanuem (ocopHO#r KHCTOTHL U aMMua-
Ka, Me3HaYUTeJbHNM COfePIKAHNEM KPeMHEKHCIOTH, allOMAHHA W ’Kelesa,
a TaKme cepHoil KACIOTH. B mpemapare u3 caxenyiomero ropusosita A, ma6mo-
JlaeTCA yMeHbIUeRUe aMMHAKa, O4eHL Pe3koe yMeHbuieHEe PocPOpHON KUCIO-
THl H, Ha0GOPOT, yBelHYeHue COREPKAHAA CCPHOM KACIOTH, ATIOMIHESA, sKeje-
38 B KPOMHEKHCIOTHI.

YMemBmeHAe cofepKaHAA aMMHAaKa H (ocopHON KHCIOTHL B ropH3oITE
A) MOKHO 0GBACHHTH GHONOIMIECKEM YCBOPHHEM OTHX BEIIECTB B 3TOM ropH-
80HTe, B 4aCTHOCTH YCBOGHMEM WX KOPHEBOi CACTeMol enH, Hambodee pasBuTON
Ha rpasnne Ao x A; x B A,. Heanaunrensnoe copepmamnce AlOs, FesO3 m
KPEMHCKHUCIOTH B TOPH30HTEe A HOHATHO, IPHEAMAA BO BHAMaHHWe OpraHorei-
HEi XapaKrep STOro FOPUSOHTA M He3HauMTeJLHOE COfeP’RaHMe HAa3BaHHRIX
oxmcioB B 3oxe xBom exn (Wolff, 18741 —1880). Veennuenne comepxanns atux
OKHCIOB, 0COGEHHO aJIOMHHKA, B COCTaBe BOALOPACTBOPHMEIX BELIeCTB B FopH-
30HTe A, 09eBHAHO, 06s13aHO IEPeXofly MX B PACTBOPAMOC COCTOSHME M3 MH-
HepausHON vacTH AaBHOro rOpH3oHTA. MeHee ACHH A HAC UPUYMHBI 3HAYM-
TENBHOTO YBETAYCHAS B 9TOM FOPH3OHTE CEPHON KUCAOTH; MOIRHO TOABKO Hpej-
noJaraTk, YTO OHO CBABAHO CO CHENHPHUECKHME 0COGeRHOCTAMH MuKpoGHoIo-
THYECKAX DPOIECCOB.

Copmepsxanne cunbHEX ocHoBaHuit — Ca0, MgO m (K, Na);0 B cymme co-
cTaBaseT NPHOIHZHTENbHO ONMHAKOBYI0 BeIMYMHY B oboMx mpemapaTtax . 9ra
BeJIAYHHAA paBHA cyMMe cHubHEIX kuciaor (SOs + Cl) B mpemapate ma ropu-
30HTa A| M 3HAYATENHbHO OpPEBHILaeT HTY CyMMY B HpemapaTte M3 Ag, ro BHHO
H3 CHeYIONEro CONOCTABNeRMA:

CaO + MgO + (KNa):0 S0s 4+ Cl

T'opmaonT Ao 245 wa-axe 111 ue-axe
» A1 227 » 226 »

! ina ynoGcrBa comocTaBiemuit mp THO®

BCEX
TAKIKE B MMAIA-KBMBAJICHTAX, HNPHUEM J(TH CYMMEL KqO + NazO UpHHATO yCIOBHO CO-
ornomenme 2Kz0 : 1Na0.
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Hasxe B cnysae gonymenns, 9To Bee Komuzectso SOs, oIpesieeH o B 30716,
NPUHANIEKAT aHAOHY CEePHON KHCJOTHI !, Cofep:KaHMe CANBHBLIX OCHOBAHMI
OKABLIBAETCA JOCTATOUHBIM [JIA HOJNHOA HEHTPATH3ALNA CHAIBHHX KHCIOT.
OTHM HCKIIOUACTCA BO3MOMKHOCTB IpenmonaracMoro Biamkom (Blanck, 1931)
HEIOCPEACTBEHHOTO YYACTHsi CePHOM KHCAOTHl B TAK MA3hbiBAEMOM TIyMUHOKHC-
JIOM BEIBOTPHBAHHW B PaifoHax PacupocTpamHeHHA rpySoro rymyca.

Poav 0pzanuveckur KUCAOT @ C8A8bIGAHUL OCHOGAHUY
U ¢ onpedeseHUu 6EAUNUHbL TUTDYEMOU KUCAOTHOCTU

MoskHO mpojmonaraTe, YTe W3GLTLK CAMLHEIX OCHOBAHME HAJ CHILHHME
KMCTAOTaMM B OpellapaTe M3 ropAscHTa A¢ cBA3aH ¢ docdopHOil KHCIOTOMH, KO-
ropag mpe pH = 5,86 aroro mpemapara gomkna 6HTH NPAGNA3ATENLHO HANO-
JIOBEHY (WIH ICMHOTO MeHblUe) HachimmeHa ocHoBaHuamu. IIpm sToM upepmo-
noxernn 2 cymma (SOz + Cl + !/2P20s) cocrasur 191 xz-axe, 110 Ha 24 Mz-0K6
MEHBIIe CyMMBI CHIBHBLIX OCHOBaHMI. JTOT OCTATOK CHIRHKIX OCHOBAHMA BMe-
cTe ¢ 3HAYATEABHEIM KosinyecTBOM aMmuaka (304 me-9k6), oueBHAHO, cBA3AH C
opraHMIecKEMA KAcloTamu. B npemapare ma A; conep ne gocdoprol Knec-
JOTH COBepINeHRO He3HaauTcapRo (11 Mz-axe), MOITOMY ee yJacTHe B CBSIH-
BaHMHM OCHOBaHnii, oco6eHHO IpH CHILHOKHMCIOH PeakUWd Dpenapara H3 8TOro
ropusorta (pH = 4,15), He mosxer mrpate saverHolt pomm. CiepoBaTensHO,
H B 9TOM I'OPH30HTC BeCh aMMHAK B KoamzecTsce 214 me-axe Ha 100 2 Bogmo-
PACTBOPAMEIX BeIIECTB CBA3AN C OPTAHHIeCKAMH KHCIOTAMHA,

ITpaxons K 3TOMY BHIBOJIY O CBA3M aMMHMaKa ¢ OPraHMYECKHMH KHCIOTaMH,
MBI HCKAI09aeM YJacTHe KPeMHCKUCIOTH Ha OCHOBaHMH CICAYMOLAX Coo6pa-
sKeHMit: 1) mpu AM3KEX sHayeHMsix pH yvuacTHe KPEMHOKHCIOTHI {OJKHO KOM-
DeECHpOBaThes TeM, TTo YacTh P2Os m SO3 HaxommTes B opraEMIeckoil dopme
H, CTe[0BaTeIbHO, He MPUHAMAET YYaCTHA B CBASHBAHAM OCHOBAHHM; 9Ta KOM-
neHCanysA, KoneyHo, He MoKeT GBITh TOYHOW, HO NOPANOK BENHYEHEI COLEpIKa-
uea Si0;, ¢ oxHoit croponst, B P:0s u SO; — ¢ xpyroi, gaer ocHoBaHWe MoNA-
raTh, YTO UPU YKa3aHIIOM JONYIIeHAH MH He fellaeM 3HAYMTEJbHOK OMIHGKH
B OIGHKEe PONM OPraHMYCCKMX KACIOT (B YACTHOCTH, €1iBa JH NpPeyBeIAYeHAEM
ee). ITa poib 3aKNAYAETCA He TONBKO B CBA3HBARAM GONBIINX KONHYECTB aM-
MHaKa, H0, OYeBUAHO, TaksKe H B ompefencEn: pH n Besmunust THTpyeMoii Kac-
JOTIOCTR, TAK KAK TIOCHAeTHAA MOUTH LEJHKOM AOIIKHA ObiTh 00f3aHa cBOGOA-
HBIM OPraHHYECKEM KHCIOTAM.

Tlompaska, koropast Moxer GHTh cperana Ha dactbh (ocdopHol KHCIOTH,
TETPYeMyIo B mpefiedax or HasadbHoro pH mpemaparta go pH = 8,2—8,3 (ar0
anavenne pH cooTBeTcTByer 06pasoBanmpo ABysaMemeHHEX (ocdaros, cuexo-
BaTeNbHO, CRAKBANNIO /3 PocdloPHOH KRCIOTHI), COCTABISET /A COPH3OETa Ao
26 mz-axe (106—80), a nna A, Beero oxodo 4,5 mz-axe. Ilepmas pemmuuna
(26 Mz-9x6) NOUTH B TOMHOCTH KOMIENCADYETCA YKa3aEHHIM BHIIE H3GHITKOM
CHMBHEIX OCHOBANKIE Hal CUALHLIME KucioTaME (mmoc '/ docdopuoit rmeao-
TLL), BTOPas — HACTONLKO He3HAYMTENLHA, YTO MOKeT He IPMHMMATHCA BO BHH-
MaHAe IpM OpPHOAMSATENBHBIX pacierax. YTHTHBAA 3T0, MOKHO NomoiiTn K
NpEGNA3ATENHHOMY ONpefieleHHI0 ofmei BeMIARN KNCIOTHOCTH, QGYCIOBIeH-
HOl OPTaHMYeCKAME KMCIOTaMH, a CJef0BaTeNbHO, M K NPHGIH3HTETLHOMY
OTpefeNeHHI0 UX KBHBAICHTHOrO Beca

OGman peauumna knciaorsocrn npu pH = 8,2—8,3, coorsercTayromem KoA-
Ry THTpoBaHUA ¢ (PeHOT-TaNteHHOM, OTEBHIHO, PABHA CYMMe CONXEPKAHAA aM-
MHMAKA Y BEIMYAHE THTPYeMoit KHCIOTHOCTH. ITH BeIMIHHEI COCTABIAIT:

Lna ropmsoBTa Ap 304--123=427 mz-ane } Ha 100 & cyxoro
Ina ropmaoHTa A1 214+-250=464 wm2-ax6 BemecTBa

! 910 ponmymeBMe TpeyBeJm'IHBAOT P pHOK , TaKk Kak gacts SOy
B 30J1€ MOIJIA IONYMHTHCH M3 COPH OPTAHHYeCKHX COefMHeHmi.

2 VenoBEO MPUHAMAH, 9T Bco KoamiecTBo P;05 B 30de NpEEAZNEKAT MEEEPANLHRM
docparan.
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B mepecyere ma 100 2 oprammueckoro BenjecTBa 3TO jaer: MIA Ag —
554 me-are m pust Ay — 623 mz-oK6.

Tak xak KpUDhle THTPOBARMA CAaGHIX KACIOT, B TaCTHOCTA TyMHHOBOM KHC-
noret (Puri a. Sarup, 1938), B mperesnax pH or 4—5 mo 7T—8 mpubmmxarTtea
K HpAMOIi, T0, 3HasA cofep:kaHMe ocHoBammii mpn HavaasRoM pH mpemapartos
n npn pH = 8,2~8,3, moxHo, moub3ysce rpadHIeCKEM IOCTPOSHUEM, OT(peae-
AuTH NPHGAHSKETENLHYIO BeawdHHY obmeii xucrorrocrs mpu pH = 7,0. Ora Re-
auynaa GyAeT okono 425 xe-9Ke Aas ropusoHTa Ao B oKolo 500 mz-aKe mua Ai,
9TO COOTBETCIBYCT SKBUBAJICHTHOMY Becy okoso 235 juts Ao # oxono 200 pas A,.
9TH mudps OpEMepHO B 1,5 pasa MeHbUIe SKBHBANEHTHOrO BeCa I'YMHHOBOM
KHCJIOTH H3 mopsonncroit nmousnt (Harxuua, 1940). CuuracM, omuaxo, meo6xo-
UUMBIM clle Pa3 OTMETHTH, 4TO NONYIEHHKIC Pe3YIbTATHI HMEIOT TOALKO TPH-
Gru3UTENBHEIA, ODNEHTUPOBOTHELA XapaKTep M He MOTYT IPETeHAOBATH Ha TOY-
HocTh, B wacTHOCTH, B MpOHMBBefleHHBIX pacueTax MBI He YIMTHBANHE COmepsKa-
HHA aMIOMEEHA ¥ KeJde3a, KOTOpbie TaksKe HAXONATCH, BEPOATHO, TIABHEIM 06-
pa3oM B COGfMUENHH ¢ OPraHMUecKUMH BeulecTBaMu. Ecam otm cocnmumeHus
00pasoBaELI 10 THITY KOMIUIeKCHEIX aHHOHOB HIH CONeil, To YacTh KapGokCRIb-
HEIX W TMAPOKCHILHEIX TPYOI OPraHMYECKMX KHCIOT MOXKeT GmTL cBAsaHa C
AMIOMHHAECM H JKeles0oM, CIeA0BaTeNBHO, IKBUBAJELUTURIA Bec ITHX KHCIOT
MOKeT OKa3aThCA elle HIDKe.

Coctas opraHuueckoii yacTu NpemapaToB BONIOPACTBOPEMLIX BEMIECTB

B OTHCABHBLIX HOPOMAX HOJAYYeHHHX IpenapaTos Gbiim oupepemems: o6-
muit yraepon no Kuony B Bpaonsmencrnn Tiopuna (Twopun, 1937), oxucase-
MocTh o 06beMHEO-BecoBoMy MeToxy Tiopuna, o6muii asor mo Keeappanmo, co-
Rep:KaHKe PeAYOMPYIOIAX caxapos Ho Beprpany B mepBOEATANBHEIX Ipemapa-
Tax E Hocle UpejBapATe;bHOro ruapoansa 1,0 H. cepHolt KucaoTOM, Kaxee —
conepskande ypouosoro anrugpraa mo Tonmexcy u Jledespy u nearosaHos (no
(aeporaionEAHOMY MeTORY). PeayimnraThl ompeseXeHuis CBeleEs B Tabm. 5.

Ta6nuna 5

Cocras 0p it yacTa mpenap P p » %

K cyxoMmy K op ¥

Cocras
A Ay A, Ac
Yraepox (C) . . . . .......| 37,22 37,33 49,02 50,77
Oxmeanemocts B G (Cyl) . . .« . .| 34,47 33,05 45,40 44,95
+7,4 +11,5
Asor (N) . . v v i v i 1,73 1,27 2,28 1,73
C:N . .ttt i i 21,5 29,4
Caxapa Ges rugponmsa . . . . . . . 9,73 14,02 12,82 14,99
Caxapa mociie PHADONM3A . . . . . . 17,81 17,40 23,46 23,67
YposOBHit amrmmpMy . . . . . . .| 22,53 20,38 29,68 27,72
@HTOBAEEl ¢ « ¢ + o o o v o o o o Cuaennt

B mpuBefieEHHX madpax upeskae ncero obpamaer Ha ceGa BREMaHHe CpPaB-
HHTENLHO HHSKAf UPOLEHT YIJepoia, KOTODHL B IepecyeTe Ha OPraHHYEcKoe
peujecTBo (He cofepixamiee aMMWaKa) cocrausier 49,02% B mpemapate u3 ro-
pnsonta Ag 1 50,77% B mpemapare M3 ropu3oHTa A). DTH BeINIMHEL CAIBHO
OTAAYAKTCA OT OGBHITHOrO UNPOLEHTHOro CONEP/KAEMA yriepofa B TIYMHHOBOHK
KHCToTe M SHaYMTeNEHO Gmwske K CORMepPKAHMIO YIMepofia B KPeHOBOH W armo-
KpeHOBOii KHCIoTax N0 amainsaM Mymbmepa mam B (yibBORMCIOTAX )10 AaH-
aum Topura (Topur, 1940a, 6). CxoacTBo ¢ cocraBoM (YILBOKUCAOT BHIpa-
MAETCA TAKKe B 3HAYATOABHO NOBLIMEHHOI CTEMeHN OKHCIeHHOCTH BOAHOPAc-
TBOPMMEIX BeIIecTs, ocofenno AAs npemapara u3 ropusonTa A,. 06 aroM MOK-
HO CYIHTh 10 YCIOBHOM BeTUYnHC d, BEIYACIAEMOH Ha C HH OIHOBD
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HBIX ompeneneHni yriepona o COq, w oxncaseMoctn, Bupasensoi B C (Cox);
YKagaHHNAA BeJM'MHA cocTaBiger 7,4 nnA ropmsoHTa Ao m +11,5 mma A,.
TloBHmIenBas CToleHL OKMCTONIOCTH, 0YeBHAHO, 06A3aHa HANRIMIO GOMBUIONO
KONMICCTBa KapGoKcHAbHEX Tpyai. IlonTepxaeHAeM 3TOMY '(KpoMe BEICOKOH
BeAMYANE 00mel KHCAOTHOCTH H CPABHHTENBHO HEBLICOKOTO DKBMBAJIOHTIONO
Beca BONHODACTBOPHMLIX OPTAaHMIECKHX KHCIOT, O TeM OBLIO cKazamo Bhue)
OTYACTH MOTYT CNYKHTH PeayNbTATHl ONDecAeHNil YPOHOBOTO AUTHAPHIA, TIPH
KotopoM yumrLiaerca COg, oTmenaseMmas M3 KapGOKCHJIBHEIX FpYHI YpPOHO-
BHIX KHCTOT, OfiHako moJdyueHHbie BEARMHNBL CONCPAKAHHA YPOHOBHIX KHCIOT
OOKPHIBAKT TOMBKO OKOJM0 NMOJOBHHE BCANYMHLI HODHIIIGNHON CTeNeHM OKHC-
JIGHHOCTH B FOPH30HTe Ao M HEMHOTo MeHEC NOJOBHHEI 3TOH BeaMUMIE B Aj.
BmecTe ¢ TeM ClefyeT OTMETHTb, TTO NOJMYYeEHHE BENMTEHH CONOPIKAHHS
YPOHOBOro aurHAPHAA COOTBETCTBYIOT COACPHKARHIO KapGOKCHALUKIX TPYNI, BHI-
pamaromeMycs BexnunaaMu B 173 me-ax6 nast Ao m 158 mz-ake st A,. Irn
BeJIMMAHLL 3HAUNTENbH0 HUKe BEIYMCICHHEIX BHIIe BEAHYMH 06meil KHCIOTHO-
CTH, IO3TOMY MOXSII0 IpPCANOAAraTh, 9To, KpoMe KapGoKCHIBILIX IPYNI, BEAy-
max cebs mono6ro COOH-rpymnnaM ypoHoBLIX KHCIOT, B COCTABE BOAHOPACTBO-
PHMEIX BeIleCTE u3 o6onx rop ToB i TIOYUBH NPHCYTCTBYIOT Kap-
GOKCHINBI (AW Apyrde KMCTOPOAHHIE IPYNNLI), He OTINENVIAEME¢ IPH KMIIAIC-
mnu ¢ 12% HCL

Coneprkaiiue opraHuyecKoro asota (3a BHIYeTOM aMMUAYHOro a30Ta) OKasa-
JI0Ch HEBBICOKHM; II09TOMY, HECMOTPA Ha MOHFKEHHLIH IPOLCHT yriaepoja, OT-
nomenne C:N moayynnoce AOBONBHO HIMPOKMM, OCOGEHHO B TIOPH30HTE
(29,4). Aror pesynabTAT He ABHICA HEOXKANAIIHEIM, TAK KaK OH COBOAAAaeT ¢ MIH-
POKMM OTHOLUGHHEM YTIIepoqa K a30Ty B OPraENYECKOM BEIIeCTBE yMYycCO-
HILTOBAANLIIAX rOPA3OHTOR Hopsoaucrbix mouB (Twopmu, 1937), B woTopHX
TIaBHLI MCTOYHBK IyMyca — OPTaHMYeCKVe BellecTBa, BMEHIBaeMBle cofla H3
BepXHUX ropHaoAToB. Ho B To ske BpeMs Takoe mupokoe orRomenne C: N cune-
Ho OTANYaeTCA OT ropasfo 6o:lee YBKOro OTHOMIEHHA MEKAY BaJOBLIMH KOJA-
gecrBamu C 1 N B rymyce ropusonTa A,

He6onumas wacTs BOXHOPACTBOPHMHLX BeIIECTS M3 06OHX ropU3oHTOB Be-
ser cobsa mofobHo caxapaM, pexynUpyoniEM (elanBrosy mupkocrs. Mmaue ro-
BOPA, B COCTaBe MONIEKYJ BOAHOPACTBOPMMEIX OPTAHWYCCKAX BEIIECTB HMEIOTCA
cpoGoHEle abACIANHEIe TPYIOHL. DTa ¥acTh cocTaBiseT mo yriaepoay 12,82%
B ropusonTc Ao u 14,99% B ropmaoETe A). Comepialie PeAYLMPYIOIIEX Be-
ImecTs 3aMEeTHO yBeiMYMBacTCA (IOYTH B 2 pasa) Docie INPeBAPHTEILHOTO
runponnsa 1,0 1. HpSO4, uTo yKastiBaer Ha IPACYTCTBHC BEIeCTB, BeXYyLUHX
celst 1006HO reMAneIONe3aM |

HeoRupaHHEIMA OKasalMCh IOYTH OTPHOATENIbHBEE Pe3YNbTATHL, NONyIeH-
HEe TPHE oNpefeleHAN IeHTO3aH, HECMOTPA Ha HaJMVAe YPOHOBOTO AHTHAPH-
Ha, KOTOpHI, KaK H3BeCTHO, [{0KeH OTIENIATH Hypdyposa UpE KEDAICHHH C
129% HCL. Ilpuamen Takux peayibTaToB OCTANHCh IOKa HEeBEIACUGHHKMH; He
MCKITIOUEHA BO3MOMKHOCTE, UTO OEH KPOIOTCA B MaJoil TyBCTBUTeNbHOCTH (iopo-
IIOMUHOTO MeTofa ompenedeHns ¢ypdypona mpy HeaHAYMTCNBHEIX KOIMTe-
CTBAX BEICCTB, yHOTPeGAABIUAXCA llaMM (0 HeoGXOMMMOCTH) ANA ompefe-
JNeRns.

OTMeTHM, 4To lONYUeHHEe Pe3yIbTaThl oNpefellennil PeNyNEPYOMUX ca-
XapoB (mocie rHapoansa) TOBOJALHO GIM3KO COOTBETCTBYIOT BeXHIHHAM, ITONY-
YCHHEIM A (YIBBOKHMCIOT, BEACMCHHBIX A3 IIeJOTNON BEITSIKKA HOCTC OCAK-
nenus rymmooso#r kHcaorsl (Tropur, 1940a, 6), a pesymbTarkl onpegeleHWi
YPOEOBOTO aRTMAPHAA HECKONLKO BHINe H Golee HOXONAT K COePIKAHMIO ypo-
HOBHIX KHCIOT B OPraHMYeCKOM BEIieCTBe TYMYCO-WINIOBHANLHEIX TOPH30HTOB
(Twopus, 1937).

| Ml MC HMENM BO3MOMKHOCTH YCTAHORBHTH, KaKad 9acTh PeAYNUPYOIIHX Caxapos
OTHOCHTCA K YIiIeBoJaM H KaKagd —K yp C. P Onarofapa HalB-
qui0 aNLACTHAHOE IPYNOHE TAKKe @ Y
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Paspienenne BOJROPACTBOPUMEIX OPraHAYECKMX BEmECTR hHa (paKIHE

Jlua comocramicus cocTaBa BOXHOPACTBOPHMLIX BOIIECTB ¢ COCTABOM BCEro
TYMYyCa NOYBH T4CTh KaKOTo IpenapaTta HoABeprasach pasnelIeHAI0 Ha Ppak-
nma: 1) ocadaeMyi cepHOl KHCTOToH, 2) Ile OCAKHAeMyl0 KHCIOTOM, HO
ocamnaemylo uabrTicom amomunnsa npuw pH = 4,8—5,0, n 3) He ocaxmmaemyo
HA KHCIOTOH, HE amOMHIMeM. 3To pasfeleHde, NpAMeNsAeMoe W NPH aHalH3e
cocTaBa BajtoBoro rymyca mouss (Tiwopnn, 1940a, 6), nponeneHo nas ompenee-
HAA COJAEPHAHHA TYMHHOBOI KHCIOTHI, (YyJLBOKHCIOT, OCai;|aeMHX THAPO-
OKMCHI0 aNTIOMHENA, H KUCIOT, He 0CAMAaeMBIX MOCTeH el

Paapenenue IPOM3BOARIOCH CIRYIONUM 06pasoM. OTACALIIAS MOPIMA KakK-
A0ro npenapara MOAKACIANACH CepHOM KuCIOTOH Ko KoHUeHTpammHA 0,1 H.; mpa
3TOM BHIAENANCA IIOXO OCEJAIONINE 0UeHB MeJKOXJIONbeBHNHBIN TOMIIO-KOpHY-
HEBBIH 0CAZIOK, KOTOPKIil OTPUIBTPOBHIBAJCH, NPOMEIBAJICA BOROH, NMOJKHCEH-
1ol CepHON KMC/OTCH, 3aTeM IACTOH Bofol W BeiCymmuanca mpu 80° mo mo-
cTositHoro Beca. Iloche oKoHYaTeNBHOTO B3BeWMBAHMA O pacTBopsiaca B 0,1 H.
NaOH, pactsop HOBOZWICA }0 ONpefeleHHOro o0T.cMa H AHANM3MPOBAJICH HA
copepkanne C 1 N. K kaciomy duantpary mocie ocamenyna nepsoit gppaxmmuu
npubapasanca 0,5 H. pacTROp aliOMO-KAJMCBEIX KBAcUOB (B KosnyecTse 25 a.t)
n peakmua cMecH moBojmiack A0 pH = 4,8—5,0 myrem mpm6asiennz 1,0 m.
pacreopa NaOH (mpofa ¢ MeTun-por r karue pactsopa). O6pasyromuiics npa
9TOM OCAJ(OK TMAPOOKMCH ANIOMHIINA C JACTHIO OPraHUYCCKAX BEIIECTB OTEMTL-
TPOBEIBAJICA, MPOMKBAJICA [0 OoNpefieleByoro ofBeMa M aHaNHAUPOBANCA Ha
conepsxanme C r N, a Taiske penymapyomux caxapos. QuasTpaThl Hociae ocak-
fleHAs allOMAHMEM, COAep/KaBUIMe OpralHMyYecKHe BemeCTBa, NE OCaKgaeMule
HA CePHOii KHCAOTOM, HA THAPOLKUCHI0 AJNIOMHHHA, aHANA3APOBANMCH (MOCAO
crymenus) Ha cofiepykanne C, N ¥ peiynupyomax caxapos.

PeaynbraThl HpoM3BeeHHbIX ONpefeldeHiii HpABefenn B Taba. 6 n 8.

Kax sugHO u3 faBREIX Ta6a. 6, comepskamnme MepBoit Ppakiyy, ocaskaaeMoit
KUCHOTOl, CocTaBiifier B IpenapaTe IOpM3oHTa Ao JIOBOJBHO 3AMETHYIO Belld-
qnry — 28,8% no yraepoxy u 18,23% mo secy K ofmeMy KoamIecTBy opranmn-
geckoro semectsa. Ho B mpeuapare ma ro%naon'ra A; comepxanue aTol dpar-
1MH 0YeHb CHILHO yMeHbmaerca — o 7,1% mo yruepoxy u 1o 4,63% mno secy
OT PRCTBOPHMBHIX OPraHHYECKHX BellecTB. SHAYUTCNbIIOE PACXOKIEHNE [AHILIX

Tabauna 6

P: opr 0 Belx Ha ¢p
To C, % ¥ abmemMy
Fopraniiconoro ae. | ro v |ucs x
Dpaxnua mectne
Topuaont
A | oA A A A A
8cammeuau cepaoll K"Atiu(og:li) 18,23 | 4,63 gg,g 7(7).: 77,60 | 77,67
caaaoMas H3OHTKOM 3| 50, ,
Heocampmaemag . . . . . . . . }81’71 95,37 20,7 22,8 42,64 | 49,56
TaGauma 7

Banosoii cocras ryMyca B MCXORHBIX 0Gpaslax NOYRK, % yraepona ¢paxumit
K obmenmy yraepony

D y:1bBOKNCIOTH
Topu3oHT MUHOBAs Hepacrropu-
¥ ray0ana, | Butymu l"yncnon ofmee Ko.u- | ocayiIeBHMe | HeoCarTeH- | Mt 0CTATOK
cx 4ecTuo Al(0H), Hute

Ao 0—4 6,60 25,60 24,02 12,65 l 11,42 43,71
Ay 4—17 5,31 27,03 39,89 18,37 21,52 27,78
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TLPOMEHTHOro CofePKaHns MO YIIAGPOAY K MO BeCy OOhACUACTCA OTeHb BRICOKUM
copepaHHeM B 3Toi (pakmME Yriaepola, KOTOpoe OKasajloch OMUAKOBLIM B
ofomx npemapaTax, uMenno 77,6% B ropusonare Ao 1 77,67% B ropmaonTe A;.
Taxo# BLICOKHI IIPOmeRT yrircpofia TOPAsNo Gonpille COOTBETCTBYET BeImecTBaM
H3 TPYNIEI CMONARKIX KACAOT (T. e. )paKkmmym GHTYMOB), YeM IyMHHOBOH KHC-
Jaore. JelicTBUTeNLIO, HCOLITAHAE B OTACALIOR TPoGe MOKA3aNo JIeTKYI0 PacTBo-
PAMOCTB TI0NYYEHHOro OCAJKA B CMECH CIMPTA ¢ 6en3010M,

Taknm 06pasoM, B MOAYIEHHEIX HaMH IpenapaTax BOTHOPACTBOPUMBIX Be-
IMeCTB TYMMHOB2sA KHCHOTA OTCYTCTBOBAJNA, HECMOTPA HA JIOBOABHO 3HAYMUTCIL-
1oe ee colepKaHue B BaJOBOM COCTaBe ryMyca OGOMX TIODH30HTOB MOYRB
(a6 7). U3 3T0oro MK ROIMKHBI CAeNaTh BEHIBOM, YTO 'yMMHOBAaf KHCJIOTA, BH-
[UMO, He IPMHAMaeT HEeIOCPENCTBOHIION0 AKTHBHOTO YYaCTHsi B MATDALUH MH-
HepadbHEIX BerjecTB OpH moAsolooGpasosammu. TaKoil e BEIBOX MOMKHO Cjie-
NaTh A B OTHONIEHWH Malijlennofl (paxiuu GUTYMMHO3HEIX BEINEcTB, CXOMHOI
¢ TYMPHOBOM KHCJOTO# B OTHOUIICHAN HEPACTROPHMOCTH B MHHEPAJhHLIX KHC-
N0TAX, TaK KaK COMlepIXaHHMC 5TOM (PPAaxuuu o9eAh CHIBHO YMEHBIUAeTCS N0
He3HAUNTEAbHBIX KOJIMTECTB NPH 1epexofie u3 Ag B A, (4To Moxcer 6birh 00s-
3aHo GoJree KHMCIOM peaKLum TopusoHTa A)).

Jlpyroe, HecomHeHHO, GoJice Ba)KHOe 3HaUeHWe B IOA30J000PA30BAHMM MLL
JIOIKHEI IPUINCAT PPAKLMH, PACTBOPHMOIl B MEHEPATbHEIX KMCIOTAX H 0CAM:-
naemoit uabhiTkoM ruppookucH amoMuBuA mpu pH = 4,8—5,0. Ira Ppaxmus
COCTaBIAET HOJOBUHY BCeil CYMMBI BOTHODACTBOPHMBIX OPraHUYECKAX BEINEeCTB
B TOPHSOHTE Ao ¥ OGHapy)RMBACT HaMGOJIBIIYI0 OTHOCHTENLHYIO YCTOWYMBOCTL
NpE Mepexofie B ropa3oHT A, I/ie ee cofiepskanue Boapacraer Ko 70% ot cym-
MBI BOJHOPACTBOPHEMEIX BEMIECTB.

Tlocaemusin Pparuus BOJHOPACTBOPHMEIX BEIECTB, He 0CAKAAOMHX HH KHC-
JOTOH, HU ANIOMHHHEM, COXPaHAer HPUGIM3IATENHHO ONMHAKOBOE OTHOCHTEINb-
HOe CONiepsKanme B 06OMX rOpH3oHTax, KOTOpoe 3HAUYHTENBHO YCTyHaeT COAeP-
mamnio mpeangymeit Ppaxmun, Dpaxmuu, pacTBOPHMEC B COPIHON KHCITOTE,
B ofmeM XapaxrepasyloTcs Golee HESKHM COfepKaHHEM YIvicpofia To CpaB-
HEHEIO ¢ JAMHBLIMA 1A 06Ieil CyMMB BOJHODACTBOPHMBIX OPraliMYeCKHX Be-
mects (oM. Tabx 5). Oco6eHO BTO TOHMWKEHUe BaMETHO AJA rOpHaoHTa Ag,
rAe cofepIKame Yriepoga B HassauvHbIX {ipaKkmaax cocrasiger 42,64 %.

K xapakrepucruxe paxmpit, pacTBOPHMBIX B MHHepaJbHHIX KHCHOTAX,
MOKHO OTIIOCTH PC3YJBTATL ONPENSTeHHA POAYNHAPYIOMmeH CHOoCOGHOCTH MX,
KaKgoil B OTENBHOCTH, TIO OTHOIENUIO K (elHHrOBOH HAKOCTH B YCAODHSX
ompefielleHNsA caxapos Tio MeToAly Beprpana (ta6a. 8).

Ta6numa8
Peay. p apos (no Eeprpanmy)
YruepoR caxapos, % k ofmeMy yritepoRy xasoi
bpaxuun
®pakuun, PacTBOPAMAA B CePHOK TopasoHT A, Topmaont A,
Kucaore

‘ Ges ragpo- | mocne ruapo- | 6e3 rumpo- nocne THRpo-
Jmasa JIW3a Ju3a Jigsa
OcakjiaemMasn aiOMMHEOM . . . . 16,6 21,8 | 14,8 | 16,0
Ho ocampmaeMan . « . . . « . . 12,0 37,6 16,1 48,0

IMomy4ennrle pesyabTaTsl LHOKA3HIBAIOT, YTo Npeobrafaiomas mo KoMTIe-
crBy QparmEs, ocaxnaeMay aJIOMEHHEM, CONGPXKHT HEBHICOKH LpOIEHT «pe-
AYUEPYIOWEX CaXapoB» (HHa4e TIoBOpA, HeGoxbIUOe WHCAO AaNbAETEAHBIX
[PYNN), KOTOPHI Majo NMOBHINAETCA NOX BimAHHeM rupponnsa. Opaknms, He
ocaxgaeMas adlOMHHAEM, NPH HeGoibIIOM HAYATHHOM COAGPKAHHH peAYyIH-
PYIOIINX CaXapoB CHJIBHO OTAHYAETCA YBEIMUCHMEM UX CONEPMAHHEA NOCTe I
poanaa 1,0 H. cepHolt kKuciaoToil. MHaue roBopA, sHauMTENLHAS YacTh 3TOM pak-
nau (50 40% B rop. Ao mmo 50% B A,) Bemer cefa mofo6HO LorACAXAPAAAM.
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W3 orux faHAMX MOXKHO, mo-BUANMOMY, CHeMaTh BLIRON, §TO (PAKIEA,
ocayfacMas H3GLITKOM THAPOOKHCH ANIOMMHHA, XApAKTCPU3yeTCH Godee
yeroiuuBrM, B GHOXMMUTECKOM OTHOMIGHHN, CTPOENAEM IO CPABHEHHIO ¢ He-
ocannaemolt Ppakmmeit, TeM u Moer GEITH 0GBACHCIO ee OTHOCATENBHOE YBe-
AmIenHe B COCTABE BOJHOPACTBOPHMEIX BEIECTB FOpHSOHTA A; II0 CPaBHCHHUIO
€ TOPH30HTOM Ao.

Tem He MeHee cocTam 5T0if paKiMy Bee e NoBePraeTca 3aMeTHHM HaMe-
HeHEAM NpH mepexonce u3 Ap B A). ITH N3MCHEHHA 3aKMOYAIOTCH B yBeImye-
1MUY CofiepKaHuA YIiepoNa ¥ yMeHbIICHHE Cofiep:Kannsa azora. O6 yBenmuennyu
CONIePHARMA YITepo/ia MOXIo CYMUTh 1o AaHHLIM Tabx. 6, rae MpEBefeHo co-
AepKaHHe Yriepofia WisA cyMMul ofenx paKumis, He oca)KAaeMBIX CEPHO KuC-
JoToli; Tak Kak B CyMMe STHX (hpaxumil mepsasi, ocaskaaeMas MSGHTKOM alio-
Munus, npeobiagaer, To MokHO ¢ Goablueit oMell BEPOATHOCTA OTHECTH IOMY-
"[eHHYI0 PasHHIY B CONEPKAHNMH YIAepoAa, NpH mepexoge W3 Ao B Aj, B 3ia-
\TATENLHOMN Mepe I1a JIONIO MMCHIIO dToi (pakmuu.

06 yMeHBIICHEN COlep/KaHHs a30Ta CBUAETENLCTBYET PACIIAPEHHE OTHO-
urerg C: N, Koropoe Ha o HHAA TP LILIX OKpC] i oKa3amoc)
paBHbiM 16 : 1 B ropusonte Ag m 44:1 B A;. I10 yMeHBIICHHE COOTBETCTBYET
OTMeYeHHOMY Bbillle YMeNLIIeHHIO CONCPKAHHA azoTa B ofmIeil cyMMe BOgHO-
PacTBOPMMEIX BEUIECTB IIPH Tiepexoxe ¥3 Ag B A; (cM. Tabn. 5) m sacaymmBaeT
ocoforo BHMMAKNA, TaK KaKX HAXOfMTCA B 06pPaTHOM OTHOIIEHNM K M3MEHEIIHIO
COJCP/XaHHA BAJOBOrO a30Ta B IyMyce Ha3BaHHHX ropmaoHToB (cM. Tabi. 1).
MoskHo, DO-BHAAMOMY, INpexmoiaraTh, 4yTo obpa3oBaHRMe BOXHOPACTBOPHMOTrO
TyMyca B FOpH3oHTe Aj, 1ie3aBHCHMO OT TOTO, ANET JIA OHO 3a CIET BOAHOPACTBO-
PHMLIX OPraHMYCCKAX BelllecTs, MOCTYMAIOL[MX M3 BLINIC/eKAIEro TOPH30HTa
Ao, EIH 3a cYeT BaNOBOTO I'yMyca M pasnaralON[HXCA Kopicit ropusonTa Ai, cBa-
3aH0 ¢ OMonoHMeCKUMU IpolleccaMm, CONPOBOMKNAIONIMMEACA IIOTIOIEHAEM
agora. He mCKII0O9eHa BOBMOKHOCTL, YTO HTO LOTIOMIeHNe OPraliuYeckoro aso-
Ta A3 BOXHOPACTBOPMMO} YaCTH IyMyca, TaK ke KaK M OTMEYCINOoC BHIOIe IO-
raowmenne PocdopHoi KNCIOTH B aMMMAKa, 06A3aHo AeATeJbHOCTH MHKpPOOP-
1aBM3MOB pH3oceprl KopHeBoi cHcreMul oxd. O HOBEPXHOCTHOM pacmoNoxie-
HUU KopHeit nocne/iHeii B ropusonre A, yxe Gsito ymomanyro. ITpu 5rom, kax
ysKe GBuIo MOKa3aHO BHINe, YCAJMBAeTCA KECHAA peaxmus (moEmkenune pH) m
yBelnuHBaeTcs o6mas KACAOTHOCTh BOJHOPACTBOPHMEIX OPTaHAIECKAX BEMIECTB
(10 cpaBHEHHIO ¢ TOPU30HTOM Ag), UTO COMPOBOKIAETCH 3AMETHEIM IEPEeXOfoM
B PacTBOP JIOMMHMA M ’Kejle3a (& TAKKC W KPeMHEKHCIOTH) M3 MHHEPaIbHOMH
qacTn ropasoHTa A (cM. TaGi. 4).

TaxuM 06pa3oM, MOMKHO cueNaTh BEIBOA, YTO MCIOCPeACTBERHAA POJIE B HPO-
neccax omoA30NMBAHMSA FOPH30HTA A) IIPIMIAJICIKHT BOAHOPACTBOPHMEIM opra-
HAYeCKHM KHcAoTaM (HyIabBoKHCIOTaM), 06GPasyIOMIMCA B 3TOM sie TOPHIOETE,
a He pacTBOPaM, MOCTYNAIOIIUM CIOj@ M3 TOPHBORTA IOXCTHAKH Ao, Tak Kaw
focefHne MONBEPraloTCsA 37ech rAyGOKMM M3MeHEeHHAM IOX BIMAHMeM GHomo-
raYecKHx (aKTopoB.

.

BBIBOJILI

Tonygennvie pesyAbTaTH HCCICHAOBANKA HOBBOJIAIOT HAMETHTH PAA OJNO-
JKCNMI, MMIOMHEX 3HAYCHMe iy YACHEINMs ITPOIeccOB MON30N00GpasoBanus,
a AMenno:

1. OTcyTcTBMe MAM BO BCAKOM Cly9Jac oveHb He3HaUMTeIbHOEe COAepIKaHue
B BOJAHODACTBOPHMOM TyMyce IYMWHOBO/ KHCJOTHI 3acTAaBifeT IONAraTh, 4TO
oHa, MO-BAAMMOMY, He IPEEAMACT aKTHBHOrO YYacTHsS B TOA307006pa3osanma
IR ToYHee — B MUTDAIIEH NOJYTOPHBIX OKACIOB.

2, Touno Tak e ClIcAyeT OTPHIATCABHO OTHECTHCh K IIPeAIONOEeHHIo
Bnanka o6 aKTABHOH POTHM B (TYMHUIOBOKHCIOM DHIBETPHBAHHH» CCPHOJt KHC-
JOTHI, TAK KAaK MOCHeAHAA HefTpaau3yeTcA CHNBHEIME OCHOBAIIMAMM M aMMHa-
koM. OGpasoBainic ee B 3aMeTHBIX KOJINYeCTBAX B rOPH3OHTE A| MOMKET HMeTh
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TOJIbKO KOCBCHHOe 3HaleHMe, TaK Kak Glarojaps CBA3LIBAHHIO CHJILHBIX OCHO-
BaHUil CePHAA KHCIOTa 0CBOOOMNACT M flelaeT GoNee aKTUBHLIMM PacTBOPAMEIE
TYMyCOBEIE KMCIIOTLL.

3. I'naBEan axTMBHAA POJb B ONOA30JABAHNH, 0IEBHAEO, IPHAANMNEIKHT OP-
raHYYeCKNM BeImecTBaM, 06/NafaloNIAM CBOMCTBAMM TaK HAasHBaeMHX (yIbBo-
KHCJIOT M B ocoGeHHocTH MX Gosee ycroitumpoii dpaKmun, ocaknaeMoil uaGbiT-
KOM THAPOOKWCH QMOMMHHAA NpPH clTaloKMcaoll peakuuu. i Bemecrsa, o6ira-
JlalomKe (B IeJIoM) CBOMCTBAMH OPraHEYECKMX OKCHKAPOOHOBBIX KHCJIOT, IO-
pafAMoMy, obpasyloT B ropusonTax A; B A; ¢ aMIOMHHAEM H Kejle3oM, IIPA
OTHOCHTEJNILHO HEOOJNBIIOM COAEPHAIIHH OCTeAHHX, PACTBOPHMEIE COeXUHEeINA,
KOTOpHI€ 1 BLIMBIBAIOTCS B HHKCIICHATIWE FOPH3OHTH IIOTBHL.

4 SlBnserca am A mpomecca OMOASOINBAHHA HCOGXOAMMEIM ydacTHe aM-
vAaKa, Kak aTo mpemuonaraet mpod. PeMesoB, moka He BIoIHe sicHo BBHRY
7T0ro, 40 (yILBOKMCIOTH PaCTBOPEME u Gca ydacTua aMmuaka. IIpunumas
B0 BEEMAHHC 3TO OGCTOATENbCTBO, MOKHO fia)ke INOCTABHTL BONPOC 0GpaTHOTO
mopAfKa — He oclabisercsa WM aKTHRIOe BoafeiicTBHe (yIbBOKMCIOT HAa MR~
HODPAIBbHYIO YaCTh MOYBHI BCJIC/CTBAE TaCTHYHOH HEMTPATH3AIHY HX AMMUAKOM?

5. CymecTBymomee UpefCTaBlIeHse 0 TOM, YTo TPOLECC OMOA30MUBAHAA M-
HepaJLOnX TOPA3OHTOB MOYBH (Ai M Ay) NPOHCXOAMT HOX TMENMOCPeACTBEHHBIM
BO3jIcHCTBUCM BMHIBaeMBIX M3 TOPH3oHTa HopcTHIKH (Ao) pacTBOpOB, Haxo-
MATCA B NPOTHBOPEYHMH ¢ XaPAKTEPOM M3MEHEHWs COCTABA BOXHOPACTBOPHEMEIX
BeIlmeCTB NPH Ilepexofe A3 rop ra Ao B rop T A;. Iomydennrie HamMu
AaHHbIe H03BOJAKNT BHCKasaTh HPEANON0MKEHNAE, YTO XapaKTePHEIe 0C00eHI0OCTH
€0CTaBa BOXHOPACTBOPMMEIX OPTaNMIecKHX BeI[eCTB, ¢ KOTOPHIMH HeIoCpef-
CTBEHHO CBS3aHLI ABJEHUA OLIOJ30JMBAHMA TOPU3OHTA A), BOSHHKAIOT B BTOM
7Ke TOPHSOHTe B peayiabTaTe GHONOrMYECKBX IIPOIECCOB, IPOHCXOAAIIMX LOJ
RIuANHeM (MIH IPH GONBINOM YYaCTHH) KOPHEBOHl CHCTeMEl peBecHOi pacTi-
TEIBHOCTH (B MCCHEHOBAIIHOM Cy4Yae — eIM) W CBA3AHHOM ¢ Helf MUKpodIopH
puaocdepsr.
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O KOJIMYECTBEHHOM YYACTUM MNBOT'O BEIMECTBA
B COCTABE OPTAHUYECKON YACTHU II0YB!

Opraamveckas 9acTi, NOYRH NpEJCTABIGHA pasnHIHEIMM (opMaMu opra-
HAYECKOro Bell[CCTBA, YACTHIO MCHBOTO — B BHIe KOpHeil pacreRmil, Tell MAKpO-
OpraHU3MOB H NOYBEHHBIX JKMBOTHHIX, a Goubimeif 9acTHI0 MepPTBOTO — B BEAE
OCTATKOB TePEYHCIeHHKIX IPYII OPTaHM3MOR ¥ TaBNLIM 06pa3oM B BUjE CHe-
madudeckEx GHOKOCHBIX ryMycosnix BemiecTs. Bce T opMsI reHeTHYECKH
TeCHO cfA3ambI upyr ¢ ypyrom. Hopnm pactenmii, BMecTe ¢ HaJ3eMHBIM oma-
1OM, ABAAITCSA TJABHEIM, MEPBHYHBI M WMCTOYLIMKOM OPTraHHYCCKOTO Belie-
¢TBa B IOYBe, 3a CI6T KOTOPOro, PH €ro paa, , T OfINT CHNITC3 BT O-
PUYEBIX (opM KABOro BeleCTRa MHKPOOPTAaHM3MOB M NOYBEHHEIX JKHBOT-
HHIX, ¢ OAHO CTOPOHEI, U ofpajoBaiime M HaKoIUIellMe TYMYCOBBHIX BEIIECTB,
¢ fpyroii ¢cTOpPOHH.

B obmeit Macce opraHMuecKoro BelleCTBa B MOYBax IVIaBHYIO, IIpeoGrafaio-
Y10 TI0 KOAMIECTBY 9acTh COCTABIAIOT rymyconuie pemectna, Copepixanne nx
B BepxueM cnoe (o 25 cx) ma 1 za womeGacres B npesenax or 40 7 (cyxoro
BEINecTBa) B caMBIX GEJHBLIX TYyMYycoM IOMKHBIX cepoaeMax Ao 300 7 B TyuHEIX
uepHozeMax. Ha BTopoM MecTe cTOnT Macca KOPHEil pacTeHHIi, KOTOpas coCTaB-
nser 3—4 T cyxoro BemecTBa Y OAHOJNICTHAX KyJLTYPILX pacTeundii (31aKoB)
no 40—15 7 y muoroseTHel eCTCCTBCHHOM (NEAHHHOI MM 3aNKHONR) M KYIb-
TypHoit TpaBAHHCTOH pacTHrenbHocTH B o 20—30 7 Y TecHoil pacTHTeNILHOCTH.
OrnonteRrde Macchi TYMyCOBHIX BEIIeCTB K Macce KOpHeir MoeT GHITH odenb
pa3IMUYHBIM B 3aBHCEMOCTH OT 3allacOB TyMyca B TOYBe H OT POJA NMOKpHIBaO-
meii ee pacTuTe/NLHOCTH; B HamGodee GoraTLIX FyMyCoM TYYHEIX 4epEo3eMax
a70 oTHomeRMe mocturact 40—50, Torja Kak B GeHBIX IYMyCOM IION30MMCTHIX
1OYBAX IIOJ JIeCAMN Olio 11aftaer jo 2.

Ha TpeTbem MecTe o KOIMIeCTBEHHOMY COAOP/KAHMIO B MOYBAX CTOHT Mac-
ca BTOpHYHHKX (OPM OpraHMYecKOTo BelecTBa, NPUIEM B TOM Macce mpeobia-
Rapmas poib B GONLIINHCTBE CTYYaeB NPHEAIEKHT GakTephsaM, 3aTcM MOu-
DeHHLIM KMBOTHHM (6ecIo3BOHOYHEIM), fajiee NPOCTEAIIMM IPEGAM H aKTH-
HommneraM. OGmEe pazMephl 3TOH MacChl oT p p ene-
FOIHOTO IIPHXORA B IOYBY OPTAHMYECKOTo BEIMECTBA CO CTOPONLI PacTeHMii B
BHle OTMRDAIOIAX KOPHeH, HaJaeMHoro onaja, OPWHHSHEHHO OTMHPAIMIAX
KOpDHEBLIX BOJIOCKOB ¥ HOKPOBHBIX TKaHeil KOpHeil M, HAKOHeN, KOPHERBIX DBHI-
Menenmii.

B nouBax, XOCTATOIUO YUGJAKHAEMBEIX (IOJ30MHCTRIX, YCPHO3eMAaX, Opo-
IaEMBIX CePO3EMAX), STOT IIPHXO OMPENeIACTCA, HPH CAMEIX GJaTONPHATHBIX
ycaoBHAX pocTa, BedmuuHod B 6—8, MaxcHMyM 10 7 cyXoro BeimecTsa Ha
1 za. Tlpn pa3noXkeHHM STOH MacChl MUKPOOPraHM3MaM¥ (M NOYBEHHBIMH KH-
BOTHEIMM) MoweT 06pa3oBaThcs (CHHTE3MPOBaThCA), NPHHMMAA BO BIMMamue
cpenEuii KoahdUITEeNT HCIOTL30BAEMA FUEPIHN reTepoTPOPHEIME OPranA3Ma-
Mu B 25%, He Gonee 2,5 7 CyXoro BeIecTBa JRHBOH MacCH MHKPOOPTAHA3MOB
JKHBOTHHIX. Eciiy OGABUTE K 3TOMY Macey MOCIefyIOIMX reHepauuii MaKpoop-
raHA3MOB, MCMOJb3YIINEX ANA NHTAHHA OTMEPINYI0 MacCy HpPeNmIecTByIonlux
reHepanmit (¢ TeM e CPeJIHEM KoaddunuenToM HCIIONE30BARAA JHCPriMd, PaB-

! loxn. AH CCCP, 1946, T. 51, N 4.
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HEM 25% ), To o6ujan cyMMa BellecTBa Beex BropuulLix GopM, HapoxaOMMX-
<A npu pasnoskenun 10 7 cyxoro BemecTsa pacTeHHi, COCTABUT MaKCHMY M
3,33 7/2a. llpn paBHOMepHOM pacnpejieenny aToit Maccht Mexxay 10 remepa-
IUAMA MUKPOOPTaHM3MOB B TeUeHHE BETCTAIHOHHOIO NMEpHOAa CpefiHee COAep-
JKaHUe MAaCCHl JKUBBIX MHKPOOPTaHMBMOB (M IIOUBEHHEIX jKMBOTHHIX) B mioGoit
MOMEHT HCCJeloBaHMA He noiHo mpesermats 0,333 7 (1. e. 333 x2) ma 1 ea.
Ho Tak xak pasMEOKeHHe MHKPOOPTaHHSMOB HPOMCXOJMT HePABHOMEPHO M Gbi-
Baer HaHGOJBWMM Ha NPOTAKEHMM CMEHBl MeHBUIEro MMCJa reHepamuii (mpu-
MepHO 4—5), TO MaKCHMANLHOe COJ(epsKalHe MHMKPOOHOH MAcCCH, BEpOsITHO,
Moxker gocrurars Benmauu mopanka 0,5—0,7 7/za u TonbKo B MCKIIOUMTONE-
HHX cIydanx 1 7 cyxoro semecrsa Ha 1 za. B npouenTHOM BHpasKeHAU K Macce
TyMyca 9TH BeNHYMHEI MOI'YT COCTABETH oKono 1, MakcuMyM 2% B caMbix Gen-
HBIX TYMYCOM M0dBax (IIampHMep, Cepo3eMax), a B IOYBAX C CPOJHHM U BbICO~
KHM cofiepaHueM I'yMyca TOMBKO NCCAThIe A0MH NPOLEHTa. ITOT BHIBOJ BIOXHE
COTNIacyeTcA ¢ mPeACTAaBICHMAME 0 BLICOKOH AKTUBHOCTH JKEBOIO BeIIecTBa,
KOTOpas HCKNIOMAaeT BO3MOKHOCTh HAaKOMJICHASA €I0 B 3HAUMTENBHHIX Maccax
IpH OorpaEAYeHHAbIX BCTOYHAKAX NATAHKA.

Tlpn TaxoM meamavNTeNLHOM KOIHYECTBEHHOM COfiep/KaHNT MAKPOGHOIl Mac-
CH B IOYBEHHOM I'yMyce ee IPHCYTCTBHE He MOKeT OKashiBaTh 3aMETHOIO BJIAA-
HHA Ha peayabTaThl HCCIEIOBAHMA XAMAYECKON MPHPOALI IYMYCOBHIX BEINECTS,
3a HCIJIIOUCHMEM DPasBe TONbKo HamGonee GCUBIX TyMycoM CEPO3eMOB, Iie 9T0
BIHSHNC MOMKCT CKa3HBaThCA B OTHOMMEHMM (opM asOTHCTHIX Coemuenyil,

o aToli e MPEYEHE POJb KHBOTO BEleCTBA MUKPOOPTAHHUSMOB M TOYBEH-
HHIX JKEBOTHHIX B OTHOIICHHW CBASLIBAUHMA BOXKI M MHUHEPAILHBIX BeIIECTB,
B 0COGEHHOCTH B KaTHOHHOM PeKHMe, SEJIACTCA COBepiueno Hea3HaYHTeNbHOMH
¥ Oe MOKCT M3MEHWTb HAUIAX NpPeACTaBIeHmii o PaKTopax BoJHOro M KATHOH-
HOFO PEXMMOB B II0YBe, OCHOBAHHHX HA M3YUeHMH BOAHHX H COPGUMOHHBIX
CBOKCTB I'YMYCOBBIX BeIeCTB H MHHCPaJNbHLIX KosiomgoB. Bomee wim memce
3aMeTHYI0 POJb MUKDOGHOH MACCH B fABJICHWAX CBABKBAHAA HOCTYNHBIX (opm
docdopa, Kanma M asoTa 11eobX0}MMo MMETh B BHAY TOJNbKO B IIPUKODPHEBOIi
soHe (puaocepe) 1IoYBEHHON MaccHl, Ifie Macca MHKPOGOB CHIIBHO CryINeHa
MeHOCPe[CTBCHHO KOHKYPHPYET ¢ KOPHAMH DPACTEHM B yCBOENHM 3THX 3Jje-
MEHTOB.



TEOTPA®UYECKUE 3AKOHOMEPHOCTHU
T'YMYCOOBEPA30OBAHUA!

Bonpoc o reorpadmuecknx sakoHOMepHOCTAX TyMycooGpasoBauus (bl BhI-

NBHHEYT B MMcJe IIPOYHX BAKHEHUINX BOIPOCOB COBP HOrO 01 HUA
JloKyd9aeBEIM B ero KiaccmyeckoM Tpyae «Pycckmit weposem» (1883). Kaw
H3BECTHO, K JTOMY TPYAY Ohlia mpw. Kapra 4ep qHOY obnacry Eupo-

neiickoii Poccun ¢ HaHecemneM Ha Ieit B30ryMycoBHE x momoc. Pacipesne-
NleHHe BTHX HONOC BCKPHBAJTO XapAKTePHYIO reorpaiMuecKylo 3aKOHOMEDPHOCTL
H3MeHENns COflePKanuA TyMyca B BepXHEM CJI0e [0YB, a MEHHO: HAXOARACHAS
H30TYMYCOBOIl TIONOCK! ¢ MAXCMMAJMIIEIM CoAcpKanmeM rymyca ot 13 mo 16%
B MeHTpPAJBHOM B 3aBO/IKCKOH JACTH TePHO3EMHOIT 06IacTH ¥ moCTemeHHoe
y6hIBaHHe TyMyca KaK K ceBepy, TaK M K 10Ty OT 9Toif IOJOCH, T. e, T HampaB-
JeNnio K 06IacTAM pacopocTPANeHns CCBEePHLIX «[@PHOBEIX TIOUBY, ¢ OJHOI CTO-
POHEI, M CIOMKHHX COJIOHYAKOBLIX) — C APYro¥. ITUM CaMiiM GHUIO IIOTOMEHO
HAYaNo YCTaHOBJEHUI0 reorpadauecKux pHoCTEll B KON nIecTBeH-
HOM cofiepsKaHUH ryMyca B MOYBaXx.

B nocrexyomuit neprog csoeit nesareaviiocrr B. B. Moxydaes, a raxxe n
ero Gmmkaiimuii cuonpwxauk H. M. Cubopuer ¢ uoMOIBI0 CBOMX MOJOILIX
YUYeHHKOB IONOMWIM Hadajlo H3YUIeHHI0 reorpadMIecKuX saKOHOMEpHOCTe B
OTHODIEHHE KaleCTBeHHOTO COCTOAHHA H COCTaBa 'yMyca B mouBax. f mmeio B
BHALY pa6oThl MO E3YYeHHIO PACTBOPMMOCTE IePerHoA PasiAMdNLIX [0YB B Bofe,
BHNoNHeHHHe Mo urHuMaTuse B, B. loxyvacesa n . M. CuGupiesa C. Kosiros-
cxum (1893), C. Jlecuenckum (1898) m IllernoshiM, a Takke paGory M. Hame-
TOBA 10 M3YYCHHAIO KaUeCTBEHHOTo cocTaBa rymyca (1900).

Hackonbko BasKHoe 3HaYeHHe JIf MOYBEHHoH reorpauu mpuaaBal STEM
paGoran Jlokydaes, MOKIIO CYJETE IO CICAYIOMEMY ero oT3kIBY B crathe «H Bo-
mpocy o mep Ke seMens Enponeiickoii  Asuatckoii Pocermmy (1898): «Mrt
B HacTofillee BpeMs, GXaroflapA TONBKO UTO BaKOHIEHHHIM paboTaM uUamIMX Mo-
NofiBiX mouBonefoB-xAMuKoB Hosaosckoro, Jecuenckoro i Iernosa, monyyaenm
ellle OfEH, pe3BHIYAiHO DPOCTOH, JErKuil ¥ HANTANHBINA CIOCOG CYZATH 0 Xa-
paKkTepe DOYBEHU B X THIIOB, PACHPENENATH MOIBH 10 30MaM, IpCA-
CKa8HBAaTh HX FTeHEe3HC H 6e30MuGoYHO CYAUTh O MHOTMX XHMUIECKHX
0c00eHNOCTAX I0YB, MMEIOUEX HENOCPCACTBEHHO® NPAKTHIeCKOe SHadenmer.
Hanee on moapo6HO naTHpyeT HUdpOBEE JaHHbEe K BEBOALL HS HaleJaTamHEIX
paGor Koanobekoro u JlecHeBcKoro ¥ MonHOCTLI0 HalaraeT paGory ermosa mo
PyKoLMCH.

Taxum oGpasoM, ¢ AMeneM [loryacBa cBfAsaHO Hadalo paGoT Mo BEIACHe-
HHIO M YCTaHOBICHHIO TeorpadMduecKnx sakoHoMepHocYeil rymycooGpasoBauus
B NMouBaX KaK ¢ KOJHIECTBEHHOM, TAK I ¢ KAYeCTBEHHOH CTOPOHH.

3ajaveil HacTOAmEro CoOOMeHHA sABASETCA NMONHTKA OCBeNIeHMA Ha3BaH-
HEIX BONPOCOB Ha OCHOBE MATEPHAJIOB, KOTOPHME ME PacIoJaraeM B HacCTOA-
niee BpeMA.

! Tpysm IOGma. ceccum, co ABA P B. B. Mloxyuaesa.
Man-eo AH CCCP, 1949,
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1. KOJMYECTBEHHOE COJEPJRAHUE (3AITACBI) TYMYCA,
OPTAHMYECKOI'O YIJIEPOA T A30TA B MOYBAX

Jlna XapaKTePHCTHKYM KOJNMYECTBENHOi CTOPOHH ryMycoo6pasoBammf, T. e.
pa3MepoB HaKoNJeNds TyMyca B HOYBaX, HeoOXOJHMO oIpefelCHUe 3alacoB
ryMyca Ha eHHMIly NJOIafA BO BCeM IouBeHHoM Hpodmme. Ito Moser GHITH
cfieaHo (BHITHCAUTENLEBIA NyTeM) Ha OCHOBAHMM JAaHHWX oTpeieNleHns Ipo-
IIeHTHOTO COJepPKAHAA ryMyca ¥ o0'bCMIIOro Beca O BCeM rOPU30HTAM IOYBEH-
Horo mpodmisa l,

IlepBas momeITKa DPHOIH3ATENLHOTO BHITHCIEHMSA 3alacoB TyMyca B JIOY-
Bax raaBEbX THHOB Coosa CCP Gbita cienaHa B moedt xiuure (1937) ma ocHo-
BAHNHMA CPABHHTENbHO HeGonpmioro umcaa Marepranos. K HacrosmeMy speMenu
MEL paciiofiaraeM cpeguuMu RanHHMY, BhrAcaeunsMa? H. Bonorunoit (1947)
Ha OCHOBAHMA ropasjio GONBNICTO 9HCIa ONpefeNeHHH IyMyca B pPasMHYHBIX
nousax CCCP (npenmmymecrBenno Espoueiickoii sactu). ITo vruM paHHEEIM
MHoOI cocTaBieHa TaGa. 1, B KOTOpOM NpMBefelsl 3amlachl TyMyca s CIOR
0—100 cx, a Tasxe aaa cxos 0—20 cx, neusomeroca (Ham Moryugero GEITb)
naxorHetM cioem . Kpome Toro, B rpade 3amacos ryMyca mas caon 0—100 cx
upnBefileBRl (B CKOOKax) /ANA CPaBHEHAA BEIMINHHI, BHIYHCICHHbLIE MHOIO
B 1937 r. mast caoa B 100—120 cx.

53 jaunnix Taba. 1 MosKHO cAeNaTh CIeYIolfe BLIBOALI

1. B mouBax »mOBHANBHOTO Dfjla (MHAYe — 30HANBHEIX) IAKOILTENHE TY-
Myca JOCTHraeT MaKCHMAJBHAIX PAa3MepPOB B MOIDHEIX (TYYHEIX) YCPHO3EMAaX.
3amachl ryMyca B HEX JJist cllost uouBit oT O mo 100 cx BEIpaskaloTest B cpesiHeM
mugpoii 709 7/za; echu NPUMATSH BO BEUMAHUC, YTO MOMIBOCTS I'YMYCOBOTO TOPH-
30HTa Y OTHX dYcpliodeMoB uacTo npessimaer 100 cx, To o6une 3amacsl ryMyca
B HAX HOnmHHL Gbith Go:rime, mpuGamkasacy K BHIHCIeHHOH MHow B 1937 1.
penmaune 800 r/ea. 4

2. B nogyBax, pacmolo;xeHHEIX K ceBepy M IOTy OT NOA30BLI MOMIHBIX
(TyuHbIX) YepHO3eMOB, 3amACEl TYMYCa IIOCTeIIeEHO YMEHBIIAKTCSA, IPUYeM 370
yMeuplucUKe N0 HANPABICHAIO K 0Ty HueT GhicTpee, 9eM K ceBepy. B cBssm
¢ 9THM 3aIachl TyMyca B BHIL{eJOYEHHHX 4Yeplo3eMaX HECKONBKO BEHIlle, IeM
B OOHIKHOBEHEHX, 4 B CeBEPHHIX IIOASOIHCTHIX MOYBAX HECKONLKO BLIING, TeM
B CCpO3eMaX,— MOYBaX CyxMX cyGTponukos. Ho mpm mepexome or mocreawsx
K I0YBaM BAMKILIX cyGTponHMIOB — KpaciiodeMaM 3amafHoil I'pysam — sauack
ryMyca 3Ha9HTCNBHO BO3PACTAIOT.

3. Pasnuuus B 3anacax ryMyca B cioc 0—100 cx, 1. e. npubansurenrHo
BO BceM OUBeHHOM Ipoduie, oKazkBaloTcA Golee SHAYMTEIBHEIMH, YCM B CJl0€
0—20 cx. Iloatomy MorkIro CKa3aTh, YTO ycTaHoBJIeHHasA J{oKydaeBHIM 3aKOHO-
MepHOCTh PACTIpeeleHNs 30IYMYCOBLIX 110JI0C IT0 COXEePKAHHIO IyMyca B BePX-
HeM clioe Ionydaer eme Gonee pensedHoe moATBEPHKIeHHEe HAa OCHOBAHHH LOJ(-
¢'16TOB OGIIEX 3amaCoB IyMyCa BO BCeM Mpogmie MoIB.

4. Cpasnucure sanacos ryMyca B cioe 0—100 cx pmaer Gonee mpaBHNBHOE
npepcTaBiacHEe o TOPAXKe H3MEHOHHMA ‘PazMepoB HAKOINICHUA TyMyca NpH Ie-
pexopc OT OJHOTO THIA IOYB K APYTOMY, 9eM cp HHE 10 COfief HI0 Ty-
Myca TOIBKO B BepxHeM cloe moup. Tak, 10;KnLie DPefKaBKABCKEE YOPHO3EME

1R opr G q@cae onp p THOTO P ry-
Myca B Hallel HoYBCHHON AMTEPaType COAEDPATCA OYEHL MANO AAHEWX IO ONpPesicIeHHI0
ofbeMIOro Beca moue, ocofeHHO Ha BCIO IAyOERY mouserHOro mpodmas. IoatoMy pas BLI-
qHCTeHBA rymyca op KK OpPaBEJO, DONB30BATHCA NPUGIEIUTENBHEIM
cnoco6oM, Gepx mas 0 Beca y — cpepie MM THNHYHAIS BEIHIHHH,
A3BecTHHE H3 HOKOTOPHX CHeRUAALHHX paGor (JleGemen m Baykowa, 1930). OGcrosreas-
¢TBOM, ONpABJHBAIONIAM TaKoill NpHGAN3UTeNbEBE cmocol, ABAAeTcA HeGonbmoli paamep
Kone6GaHnit o(/beMHOTO BECA ANA OJHOEMOEHLIX TOPH30HTOB HOYB OHOTO H TOro ’Ke THUNA.

2 B cBAsm ¢ paGorod mo y7eTy BamacoB asoTa B MOYBAX, BRIOJNAABMIeHcs oA PYKo-
poficTkom asropa B IousemEom mucruryre AH CCCP.

3 B aroli Tabnmme, a TakKe M B JIOCKEJYRIHX CONCP/RAHMO TYMyCa BLITHCICHO MO
yraepofty, cornaco gopuyne: ryMyc = C X 1,72,

255



Ta6amna 1
3amacsr rymyca B nousax CCCP

Caioit 0—100 cm Cnolt 020 ex
Tpynna nowe mesa omocnr. | ., | gmmockr 905_ oz oo
CHILAOMONBOMCTRE .+ .+ . . . 101 — 63 — —
CpeiHenoA30AMCTHE « .« .« . . 94 — 50 — —
C1a60mONBOTACTHE « + « .+ + . 104 — 54 - -
Ioasonncrtue, B cpeamem . . .| 99 (80—120) 14 53 24 54
Cepre cna6oonon3onennLe jio-

COCTEMHOH 30HR . . « . . . 175 — — — —
To e, TeMHO-COPBIC . . . .+ . 296 — — — —
JI 3¢ B

CpeNEeM . . . . . . . . . .|215 (150—300) 30 109 49 51
YeproseMut

AcrpajupoBaHHLe . . . . 452 — 132 59 -

BHIEOMCHHLIe . . . . . .| 549 (500—600) - 192 —_

RerpajMposamALIe W BLIIe-

NOYEHHLIC, B CpejlHeM . 512 72 164 73 32
MONHKIE . . . . « + « . 709 (800) * 100 224 100 32
O0mKHOBeHERE . . . . . . | 426 (400—500) 60 137 61 32
I07KHble, ,3anaiBoNPeAKan-

KA3CKHe . . . + « « « .« . 391 55 93 41 24
TemBo-KamTamoBWe . . . . . | 229 (200—250) 32 99 44 43
Kawranosie m cBeTIO-KalTa-

HOBHIO « 4 + + « « o « « + o| 156 (100**) 22 —_ —_ —
CeposeMnr:

TEMHAME . . . . o . . . . 128 — — — -

THMHYHLE . o « « o + o . 83 — - — —

CBeTNRG . . . . . c e 67 (50) — — — —
CeposeMut, B cpeuneM . . . . 83 12 37 17 45
Hpacmosemur .~ . . . . ... 282 (300—150%**) 40 153 68 54

s Buuncaeno naa cront 120 cx

PHO NN B GYDLIX MO9D 110/ YUYCTRHK
**¢ [Tugpa B 150 m — JUIA CYGTPONAYECKNX NONIIOJIOB

10 COMeP/KaHWI0 TYMyca B BOePXHEM Cjloe (e/Hee TeMIo-KaluTAlOBLIX IOUB;
ofiHaKo mo obuieMy 3amacy ryMyca B caoe 0—100 cx (KoTopbIM, KCTaTH CKa-
3aTh, MOIHOCTh I'YMYCOBHIX TOPH30HTOB Y HHX He MCYepOLIBAETCA) 9TH 9CPHO-
36MBI 3HAYHTENLHO Goraue TeMHO-KANITAHOBLIX I0YB M 3aHEMAIOT HajIesKallee
MeCTO MeKay OGBIKHOBEHHBIMH 1eDHO3eMaMH H TeMHO-KallTalOBLIME IIOYBAMH.

5. ComocraBnenue 3amacoB TyMmyca B cxoe 0—20 cx ¢ samacaMum B cioe
0—100 cx nacr pasnwduLle BeJMIWHLI B 3aBHCHMOCTH OT XapaKTepa pacmpe-
neleHnA rymyca o OpoHiIi0 pasandHLIX NOYB, KOTOPOe BeChMa HEONHHAKOBO.
B nogBax necHbx o0macTeif, xapaKTepE3yOMUXCA ObLICTPHIM yOHBaHHeM Iy-
Myca ¢ Ty6mHoit, Ha BepxHRi cnoit 0—20 cx mprxomuTes Gonee 50% obuiero
samaca rymyca B cinoe 0—100 cx. B mousax cremmmIX o6nacreit — depHoaeMax,
¢ Golee SHAYUTCJILHOM MOLIHOCTLIO TYMYCOBOr0 TOPU30HTa M TIOCTENOHHBIM
y6xBanEEM ryMyca ¢ TIyOHHOI, Ha Toaio BepxHero cios 0—20 cx npmxopnTes
Tonbko or 24 o 32% ot samaca rymyca B cioe 0—100 cx. IToussl Gonee cyxux
oBnacreit — KalITAHOBLIE M CEPO3EMLI, 3aHUMAIOT NPOMEMKYTOUHOE MONOKeHMe
MeKNy YKazaHHBIMK BEIie IPYOIIaMH; KOMHYECTBO ryMyca B BepXHEM Clloe
0—20 cx B aThx mouBax cocraBiasger 43—45% or o6mero samaca rymyca B
MeTpPOBOM CJI0e.

JlaHHEIe, HCTIONb30BAHHEIE IIPA COCTaBJIeHHUR Tabu. 1, B momaBnAOmeM Gob-
IUHHCTBE CTy9aeB OTHOCATCH K OKYJBTYDPeNHEIM I09BaM, HAXOAAINMCA B Celib-
CKOXO03ACTBEHHOM IOJb30BAHEA, B HeIMRHEIX MOYBAX 3amacHl TyMyca BhIIe.
Taxk, ana HOA30IMCTHX IOYB ITOJ JeCaAMHE OGINMe 3amackl TyMyca B MHEHepamb-
HHIX Trof rax (C TeNsHO, HCKMI09afg TopH3oHT Ag) flo rAyOHHE 1 »
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ompenensiorea B 140—145 r/2a BMecto 99 7/2a mo Tabn. 1 (Tiopun m Ilono-
mapeBa, 1940).

Kax ysme 6uuto cxasamo, BE[MHCNeHMe 3a0acoB IyMyca IPOBORHJOCH HAMI
8 CBABH C y9eTOM 8aMacoB asoTa B MouBax. Co6paHHEIe MaTepHAJNE JAal0T Bo3-
MOKHOCTh XapaKTepH30BaT): NPONECCH ryMycoo0pa3oBaHus B MOTBAX CO CTO-
POHH pasMepuB HAKOMIEHAS OpPralEYecKoro asoTa M, CIeA0BATENBHO, MOXOHTH
TalKe K XapaKTOPHCTHKe KaYeCTBHHOTO COCTABA TYMYCA 10 COOTHONICHHIO
MEKAY OPTalHYeCKUM YTiepPOIoM H as0TOM.

Hannsie, obpaGoraunste H. M. BonornHoii, o onpefeseHAI0 3alacoB opra-
m%ckozrg yraepoga (C = rymyc X 0,58) u asora B mousax CCCP mpusonsTes
BTabm 2%,

Tabarga 2
3 opr CuNBrT rpy nous CCCP, m/:a
B caoe 0100 cx B coe 0—20 cx
Tpynoa noss
[ N C:N| ¢ N ¢ N
CHNBHODOK3OAHCTHE . « « o o . . .| 68 6,6 10,4 37 3,4 10,8
CpenBemofi3aoNMCTRe . « » . . . . .| 53 8,1 8,7 29 32| 9,0
C1a6omoN3onmeTRe « . o . . . . . .| 58 7,2 8,1 3 3,4 | 10,4
TMonsonucreie cepepHOM JecHOX 80HK,
BCPOMHEM . . + 4 « o ¢ o o 4 o« .| 62 6,6 9,4 3 3,2 | 9,7
Cepuie ciab
HOM BOHMBL . o . « v v o o v v 0 o 9,4 10,2 60 5,6 | 10,7
To Ke, TEMHO-CEPH® . . . . . . . . 168 14,0 12,0 68 6,6 | 10,3
Cepuie 7 Tex P 6
JieHHHe, B CpefEeM . . . . . . .| 134 12,0 11,2 63 6,0 | 10,5
YepHO3EMII:
JErpafiPOBAHEBE . . . . . . .| 2% 25,2 10,9 71 7,0 | 11,0
BHUENOYEHAB® . . . . . . . .| 321 26,5 12,2 | 111 9,4 | 11,8
MOmIHKe (TyIHHE) . . . . . . .| 437 35,8 12,2 | 130 | 11,3 | 11,5
OGLIKHOBEHANE . « . . . ce. s 257 24,0 10,7 79 7,0 | 11,3
P 141 17,0 8,3 54 6,3 | 8,6
TeMHO-KAIITAHOBEIE . . . . . . . .| 150 13,2 11,4 57 5,6 | 11,2
(nna cios
0-—50 cm)
CeposeMu:
TOMEHE . . . . . . . e 74 11,8 6,2 N 3,81 8,2
THOEYALE . . . . . . . . PN 7,5 5,7 21 2,5 | 8,4
CBETIHE . . . . . e e e 35 6,4 5,4 18 2,3 7,8
KpacmoseMmr . . . . . . . . . 172 10,5 16,4 4,7 | 18,9
LienHEEKNe NOYBH MOX JNECAMH
RePHOBO-IOI30/MCTHE (MyaneBue)l 85 9,7 8,7 45 4,4 | 10,4
€OGCTBeHII0 mOT3ONHCTHE (IPy6o-
TYMycEHE) . . . . . . . ..l 8 . 5,7 14,6 43 2,8 | 15,4

9TH JaHHHe, MpefCcTaBICHHNE AIA HANIAKHOCTH Ha DHc. 1, HosBOXAT cue~
JIATH TAKAEe BHIBOABL:

1. Ilo samacaM OpraHAYECKOTO a3oTa rAaBHEE IPYNNH (WIH THOB M IOX-
THIB) I0YB PacloNaraloTCs JIOYTH B TAaKoM ke IopAfKe, KaK K I0 o6MuM 3a-
macaM rymyca (a ciieloBaTeJIBHO, B yriepoaa).

* HeolxogaMo ¢ cocalleHmeM OTMETHTb, YTO MAaTEpMaloB MO ONpPeNeleHHI0 as3oTa
B nousax CCCP owens mcMmoro — ropasyo ueM IO omp BI0 TyMyca, B B
©coBORHOCTA Mano AIA MOAHKX npoduned mous, dror oprcym Gous BY
pa6oT HamHEX MOYBOBOAOB, HO ECKMOIAA M KPYmHEX pabor Momorpadmueckoro xapakre-
pa, OTINYaMAXCA BO BCEX DPOYEX OTHOMIEHEAX OYeHs Gompmol 0GCTOATENBEOCTDHIO.

Kpome Toro, Bo caygasx mo omp agora

B EX A p B caay y x 06 T8 P B Tabu. 2,
ne p c m 7161 1, TAK KaK OHE BHYHCJIEHH N4 OCHOBAHEE 3Ha-
ATENBHO 9HECTa HCHOIL PBEIHEIX P
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2. VMeHbIIOBHE 3amacoB a3oTa K CeBepy E K 0Ty OT IOA30HH MOIMHBIX
TePHO3eMOB IPOUCXOMHT, B OTIHIHE OT YMeHbIICHAA TyMyca B YT/IEPOAQ, IpU-
MepHO ¢ OXEHAKOBOA OBICTPOTOH BCICACTBEE OTHOCHTENBHOTO OborallleHms
230TOM TyMyca HOYB I0KHKIX CYXHX 80H, 0C0GeHHO COPOBEeMOB.

3. B papy mows oT cemep-

8 enoe -100ck N HHX 1IOJ30JUCTHX depe3 yep-
ygl,- 45 HO3eMK K ceposeMaM Hambo-
%00 _i 4) Zee IMHPOKOe  OTHOIIOHMe
35 — :;i C: N — Gomee 10 (oxomo 12),
by = ¥ watmopacron y ol
200 1 29 Y cepHX OIONBONEEHHX WOTB
150 m =1 ;.; necocTemd g no,ueo;mm
100 = 1 T0YB CeBepmOH JIGCHON BOHEI
Jg ﬂil H i _Ill:ﬁlﬁk 11 5 (sa mexmodeHNeM NEIAHARIX

7 2 4 ¥ 5 &6 7 8 9 1 rpyGoTyMyCHEIX), a TaKKe y

D I KaIITAHOBHIX TOTB OTHOLIGHHe
C: N ymcusmaerca. B cepoae-

¢ 8 cave 0-200cm y YAaX OHO CTaHOBWTCH DABHBIM
w 2 6—5,5 (nus croa 0—100 em).
150 75 Bcmegemsue @TOTO B THIIMYHEIX
100 Hit 0 cep X 8aTachl Aa30Ta, He-
5 OMOTPA Ha MCHBUIEE COJepsKa-

=773 7 5 6 7 & 4 /a'” HEe TyMyca, OAHHAKODH WIR
/la)ke HEMHOTO BEINE, 4eM B

TIOA30JIKCTHIX TOIBAX.
4. Hawmbonee mmpoioe oTiio-

Puc 1. 3anacu oprasmyccknx C ® N B nounax, m/za
1 — NON30MMCTHE CeBEPHON SOHM, 2 — CephLIe JIeCHHE JIeco-

30HH; 3 — ner 4 — uep-

Hosexst 5 — (rymue); meHme C:N, cncmosarensHo,

6— 7— mee  OTHOCHTENbHOE

8 — CeposeMH TEMHNC; § — » 10 —  comep:XaHMe Aa30Ta B TyMYce,
KpacuoleMu

nabmonaerca » cyGrponHye-
CKHX KpacllogeMaX, a TaKie B
TeJHINBIX NOJ30AACTHX T0UBaX rpyGoryMycHoro npodmsa !,

5. Omnomenme C: N B sepxmem ciice or 0 mo 20 cx, xax Tpapmmo, He-
CKOJBKO IIupe, 4eM BO BCeM Ipoduie MousH Ao ruybmasr 400 cx.
( é(ma )cpannenm! TIPABONKETCA COfepkaHHe TyMyca m asoTa B Iousax CIIIA
Tabn. 3).

Kak cnemyer u3 maHHHIX yToit TaGumust, mo cpasnenuio ¢ mousamm CCCP
OANONMEHHEI® HIH CXORHHE HouBk CeBepHo#t AMEPHKM OTINYAIOTCA MCHBNIH-

TaGuuma 3
3: rymMyca B TPy moss CHIA, m/:a
T'pyuna nous Tymyc c N C:N
IOMBOMACTHE . . « « o v o 4 & o . 109 64 5,6 11,3
ByposeMu mecBle . . . . . . . . . 221 128 10,5 12,2
Mousu mpepmé . . . . . . . . .. 265 141 14,1 10,0
Y " @050 | a5 2,2
©PHO3eMK CeBepEO! mR . . . 1 12,0
q ; pi fpmyn 0 | 1os 18’6 9'4
@PHO3eMHE! I0HCHOK TP e
Kamamosms . r + a e o 172 100 11,2 9.0
CepoaeMul TeMERe (P) . . . . . . . 125 72,5 9,3 7,8
Jlareparn i}t‘pacgoaeun) CIDA Mok 68 40 3,8 10,4
P poBa, Mex-
CHKB) « o o o o = o o o o 0 v oo 247 144 10,1 14,3
! Eme Gonce map C: N (no 25) B LOTBAX NECOTYBAPH
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MU 3amacaMm ryMyca ¥ asora. Takas pasHHIa B 8aIlacax, HeCOMHEHHO, CBABA-
Ha B NeEpPBYIO ouepensb ¢ mporpeccapyiomuM obexuenweM nous CIIMA ns-3a
XHIMHENYECKMX YCUOBHE WX oKcmuyaramud. Ilpm atom HamGonsmas pasmEENa
HoXydaeTcA B TeX M09YBAX, KOTOPEIe HanGo/lee AHTEHCHBHO HCHONML3YIOTCA B aMe-
PHKAHCKOM 3eMJIE/(CIMH M TOf{BEPramTcsa EauGoibes aposau.

IMpusenerusie Hamu naEHEe mo movsam CIIIA ocHOBaHH Ha CBOAKE Mare-
pHAZoR PasTHYHERIX aBTOPOB ', COGpaEHEIX ¢ pasnmaEnMpm nenamu, Her mumka-
KOT'0 COMHEHHA, YTO CeNMAaJbHEIE CPABHUTeNEHBIN aHANE3 JAHHEIX 10 TOYBAM
CCCP u CUIA gan 651 BO3MOMHOCTH MOKA3aTh elle Gonee pesKHe pasiMIMS.
Tonsko mHanGonee GoraThle ryMycom dYepHo3embi cesepHoir rpynnm (Kamaast
i CepepHoit lakoTH) mo samacaM ryMyca M a30oTa GimaKu X HammM oGBIKHO-
BEHHBIM M JIerPafMPOBAHAEIM YepHO3eMaM M 3HAYATENbHO GefHee MOIUHBIX H
BLILEJ0YeHHEIX Jep Esponeiickoit gacte CCCP. YepHoseMn 103xHO#
rpPynne Do 3amacaM ryMyca GefHee HaIIMX IOKHBIX YePHO3EMOB M OJEHAKOBL
¢ HAIMAMHA TeMHO-KAaNITAHOBHIME NOUBaMH, T. e. II0UYBaMH, BooGme Gonee Gen-
HEIMH TYMYCOM, YeM YepPHO3eMEL.

OprrusanbHan rpynda NodYB IPepHit Mo salacaM IyMyca # asoTa GIM3KO
TIOAXOAUT K HALUAM TEMHO-CEePLIM T109BaM JICCOCTENH, OTIAMYAACH, ONHAKO, MCHb~
UMM COfiep:KaHHeM TyMyca B BepXHOM Cloe H 60Jee IMoCTENeNHSIM YGHBAHAEM
rymyca ¢ ray6maoi. JloBoiibHo GIH3Ko K HMM CTOHT rpynma GypHx (@ cepo-
6ypeix) aecHsx mous. Iloasommcrsie mousn CIITA mo samacaM ryMyca ® azora
NOYTH He OTAXIAITCA oT mop3ormcThix mouB CCCP 2 To e caMoe MoxHO CKa-
3aTh 0 rpynOe NoYB, KOTOpEe, NO-BAIAMOMY, AHAJOrAYIHEL TeMHKIM cepo3eMam %,
MouBk, HasuBaeMHe aMepHKAHCKAMH aBTOPaMH JaTepHTaMH, oOHApPYHHIA
HeoXHHAKOBHIC 3allackl ITyMYca M a3oTa B PARHLIX paloHax.

Hacroampme nareprriusie noyns T'anaiicKux 0cTpoBoB, CpaBHHTENSHO HEaB-
o BoINeMne B KYJbTYPY, XapaKTEPESYIOTCA NOBONLHO 3HAUMTENbHHIME 3aMA-
caMu ryMyca H a80Ta, 09¢Hb GAM3KMMM K TAKOBHM B HAIIAX KpacHo3eMax 3a-
naproit [pysuu. Jlateprrs sxe (Todnec — xpacnoseMur) Coepmaennsix Illraros
(10T0-BOCTOYHEIe W IOMKHEIe IITATH) XapaKTePHSYIOTCA OYeHb HH3KUMH 3ama-
caMu TyMyca W a30Ta, pasa B YeTHpe MeHBUIAMHA II0 CPaBHOHHIO ¢ KpacHo3e-
MaMy samafHoit I'pysmy, X0TA Mo KIMMATAYECKUM YCIOBHAM pailoHH mMX pac-
OpocTpaHelus 04eHs CXOAHEI ¢ PaiioHOM HAXOMKIeHHS HaNIHX KPAaCHO3eMOB.
IIpuunHoi 3Toro OTIEYHA, BEPOATHO, ABIAETCA CHIAbHOE pa3pymieHHe NOYB
paitoHoB pacmpocTpanerns kpacHoseMos B CIIIA, Bcnencrsme wero maxoTHhe
109REI B GONBLIIHHCTBE CIYYACD CHIBHO CMHITH, «o6esrmaBnens» (Twopum,
1928). C aTuM, BepoATHO, CBA3AHO U 3HAYATeNbHO Gonee YaKoe oTHomelme
C:N B HEX He TOIBKO 1O CP HEIO ¢ Kp aMu zanajoii I'pysmn, Ho
u ¢ narepuraMu I'aBaiicKux ocTpoBoB. MOJKHO OTMETHTH, 9TO BO BCEX OCTallb-
ueix rpymmax mous CIITA orsomenne C: N MIH 0HHAKOBO ¢ COOTBETCTBEHHBI-
um rpynnamu nogs CCCP (HampmMep, B uepHo3eMaX) WX fiaske mEpe (B mox-
SONECTLIX).

2. KAYECTBEHHBIII COCTAB 'YMYCA B IIOYBAX

Pasamaanie pa3MepH HAKOIUIEHHA TyMyca B MOYBAX CBA3ABE! ¢ HEONUHAKO-
BEIM KadecTBEHHBIM COCTABOM M COCTOAHEEM I'yMyca B MOYBAX Pa3MHEIX TH-
nos, Pa6oramn yuemnko [{oxyiasesa m CmOmpnmesa: Hosmosckoro (1893),

' Hoo6xo@EMo OTMCTHTH, 9T0 B Touncrmo# mureparype CIIA odemh Mallo ompefe-

Jeumii op yraep a , H ryMyca. B Oo-

AaBaAONleM GONBIIMECTBE PA00T MEl HAXOAEM TOABKO ONPOAEIEHAA HOTEPH OT HPOKa-

Omp o6 Beca TaKe BechMa pefKH. Bce 8T0 OUeHb 3aTpYREA-

T yUeT 2amacoB yriepoja ¥ IYMYCA, IS KOTOPOTO MOTYT OhTh HCMONE3OBAEH CPaBEA-
0 MaTOPHAJIEL.

‘w“"&lecs PABNUUEA TAK PEBKO HE CKABWBANTCA, NOTOMY 9To B HOASONHCTHX MOYBAX

ryMyca Boofme Maxno.
" ce‘pg’a euu, 20 X m, OHH OT K rpynne ¢90pHO3eMOB B GIMAKAX K HuM
NYropHX MOYRM E ONECAHM Aus mrata Homopapo.
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Jlecaencroro (1898) m Ilermopa Guno ycTaHOBNEHO, 9TO PACTBOPHUMOCTE Te-
Persos HIM ryMyca B Bofie HaXOfATCA B opATHOM COOTHONIGHHE ¢ BANOBHIM
COJiep)KaHMeM IyMyca B IOYBAX: 9eM MCHEIIe B 09Be Iymyca, TcM Gombme ero
pacTBopEMocTh (B IpomeHTax K BaJoBOMY IyMycy) H obpaTHo. B comocrasie-
HHE ¢ 338KOHOMEPHOCTHI0 KOJHIECTBOHHOTO CONIeKAHAA TyMycCa B TIOYBAX, ycTa-
HoBNeHHOH JloKyuaeBEIM Ha NPEMepe HBOryMyCOBHIX NodoC, aTo GBima mepmas
reorpadmdeckas 3aKOHOMEPHOCTh B OTHONIEHHM KaIeCTBEHHOTO COCTOAHHA Iy-
myca B DouBaX. B mambueiiniem oHa GbLTa MOATBep:IeHA PATOM PaloT APYrEX
apropos (Tymun, 1916; 3axapos, 1906; Timmxka, 1931). Opmako mocrenywomze
TIONHTKH BCKPHTH Goltee ITyGOKo pPasiMTAA KauecTBEHHOTO COCTaBa IyMyca
B HOYBAX IJIaBHEIX THIOB, Npe/iNpEEAMaBinAecsa mpH kusEA [Joxydaesa Hame-
Tosum (1900), a mosmmee corpymuuxom munku Xawmmcxum (1916), me mpwm-
BeJIH K OTpe/ieNIeHHbIM 3aKII096HAAM, XOTs HeKOTOPHe YaCTHHE BHBOAL pabor
Ha3BaHHHIX aBTOPOB COXPAHAIOT CBO® 3HAUeHHEe H B HACTOAIIGE BPOMA.

Ba mociefEAe rofkl, B CBAZH C TOBHIICHEWEM WHTePeca K H3YIEHHIO Kaue-
CTBEHHOr0 COCTaBa IyMyca, PeJIPHRAMANNCH MONBITKY HOJOATH K BCKPHITHIO
roorpaimyecKEX 3aKOHOMepHOCTeil ryMycoo6pasoBaBis B IIOYBAX Co CTOPOHHI
KavecTBEHHOTO COCTAaBA TYMYyca Ha OCHOBe NPUMEHEHHH, ¢ OAHOHK CTOPOHHI, Me-
rtogurn BakcMaua, ¢ Apyrof — MeTofuKH, TIpegosKenioli MHoB. Meronuxa
BaxcMaHa 6BIa PEMEHOHA %A CPaBHUTENbHON XapaKTEPHCTHKA TyMyca pas-
aeannix moas CCCP mpod. H. II. Pemesosnim (1933). B usmemenHoM Bume m
¢ HEKOTOPHMH JONOTHATENSHEIME onpefieIeEUAMM 3Ta METOIRKA Ghlna HCIoML-
30BaHA TaKKe B MOMX pafoTax mo 3ToMy Bompocy, omyGamkoBasHHX B 1935 u
1937 rr. Heckontxo noasxe (19406) s uMes caydaii BLICKAasaTh CYKACHHE O TOM,
970 MeToAmMKa BakcMaHa He COOTBETCTBYET mPHpOLe MOIBEHIOro FyMyca, BCIeH-
CTBHe 9ero OHA He B COCTOAHHHE BCKDHITH CYH[eCTBeHHLe M XapaKTepHEIE pas-
JIRYMA KavecTBEHHOTo COCTaBa I'YMyca B HOYBaX PasHHIX THMOB. IloaroMy B
HACTOADIEM COOGIIEHHE 51 OTPaBAYYCh M3JoMKemHeM Pe3y/BbTATOB, MONYYeRHLIX
IpE DOMOWIE METOAa WayveHms CPYNIOBOTO COCTaBA IyMYCa, OPHEMEHSEMOro
MHON H MOMMN COTPYAHAKAMH,

IlepBbie PeayJbTATH 3TOT0 MsydeHAA GhME omyGmmkoBaH! MHoM B 1940 r.
B Rmacrosiljee BpeMa OHH AOUOJHEHH MaTepHAlaMd N0 JAPYIUM WOYBEHHARIM

Ta6nanma 4
Cocrap rymyca (cp ) B TPy nowm CCCP, B cnoe 0—20 cx
Bocko- T Dyabso- Hi LS 3 %
cMOMTE KECTOTH KHCI MEd 0CTATOK t’e? rgge
1 gxég
Ppynna nods . . v . £
" o g i H] i H] : g ;35 °gE=
£ EX% % =
SE| ¥ sB| Y |aB| B @ |n8s| B
MoasonacTHe COBE
HOE JiecHO souuP: 5|2, 20 |40,6{ 45 |24,0]/ 30 | 16,0 [ 0,4 0,7
(15—25)|
Cepue cmaGoononso-
JIOHHHe  JiecocTen-
HO# 8oBKL. ., , . .| 33,3 25-—30127,2 45 |50,0! 25 |27,0| 0,5 1,0
YeprogeMEr:
pumenogennste .| 3 | 4,9| 35 |57,4( 42 (68,7| 20 | 32,8 0,8 1,7
mommume . . . .| 2|4,5| 40 89,6]| 39 (87,4 19 | 42,6 | 1,0 2,0
‘obukHoBeRERe .| 3 ) 4,4| 35 |48,0] 37 |53,4| 25 | 34,2 1,0 1,4
TemMmo-xamranonwe .| 5[ 4,9{ 34 (33,7 35 (34,6 26 | 25,7| 1,0 1,3
Conormu KawragoBok
0HH . . .. ...l 4|3,0] 23 17,0 45 (33,3] 28 |20,7| 0,5 0,8
€ MAL. . ... . 6(22] 21 7,81 41 145,2) 32 |14,8] 0,5 0,7
Kpacmosemna . . . .| 2(3,1]| 15 22,9( 50 [76,5| 33 [ 50,5} 0,3 0,5
Ioasonwt  cyGrponw-
¥oB . ......|] 2]8,2] 20 {21,4] 42 |49,9{ 35 [37,4! 0,5 0,6
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THIAM H JJIA NeJeil HacToSmero coobuienvsa mpeAcTaBlieHH B Tabi1. 4 *. B pam-
Kax 3TOro coobMeHHA A OrpaiAYyCh XapaKTOPHCTHKON KAIECTBEHHOTO COCTABA
IyMyca TOABKO BepXHEro CHofl 1Mous, Go rayGmusr 20 cx, mpwyeM HCHONBLBYIO
[N 3TOH MeNE OTHOCUTeNIbHOe (B MPONeHTaX X rymycy)  aGcomorHoe (B 7/2a)
cofiepsKaHMe B YyMyce YeTHpex HanGolee Pesko OTIHYANIIAXCA APYT OT APYra

TPYON TYMYCOBHIX BemeCTB: BOCKO-CMOJ (MM GMTYMOB), FYMHHOBHIX KHCIOT,
$yALBOKHCIOT ¥ HOPACTBOPHMEIX BEIeCTB (FyMEHOB) **.

arawe, DpABOAEMEe B TGl 4 H Ha PHC. 2, TIO3ROJNANT CENATh CHENYiv-
I{#e BEIBOJILL:

1. HanGonee xapaxTep-
HOll M0 3aKOHOMEPHOMY W3-
MOHCHHI0  OTHOCHTEJILHOIO
cofiep/KaHAA B TymMyce # ab-
COMIOTHOTO KOIMIeCTBA B
moyBe ABIAETCA  IpymOa
TYMEHOBHX KHcloT. B p=-
AY OT NOASONHCTHIX MOYB
CeBepHOIl JeCHO 30HBI Ue-
pes dep flo
MOB IYCTHIHL OTHOCHTeIb-
Hoe 1 aGcomoTHOE CopepKa-
HHe TPYONH  TyMAHOBHIX
KACHOT H8MeHsAeTcA B 00-
meM mapamlexsuo (cooT-
BeTCTBEHHO) 3amacaM Ty-
Myca B I0YBAX, a HMEHHO:
OHO [OCTHraeT HAHGOABMeil
BeNMYMHBI B MONIHBIX Yep-
HO3eMax,  oOT KOTOpPBIX
YMeHBIIAeTCA KaK K cesepy,
TaK B K Ty, T. e. Kak K
HOA30NHCTLIM IOYBAM, TaK Puc. 2. Cocrap ryMyca B mousax
H K ceposemaM. [pymma 11— 2— 33— mume-
KpacHO3eMOB BIAMKHEIX Cy6- 4 :: P 5 — - OBux-
TPOIEKOB OTKIOHAGTCA OT 9 — wpacosensl
9TOro MPaBHIA, TaK KaK IPU
HAKOIIeHMH J[OBOJLHO 3HA-

YATeNBHHIX 34TACOB TyMY-

ca (MPCBHINANMAX GANacHl B COPHIX ONOMB0JCHHHX NMOYBAX JGCOCTENHR) Kpac-
HOBEMHI OTIMIAIOTCS HaHG0Jdee HASKEM OTHOCHTEJBHBIM COJlepKaHEeM I'DYIIOH
TYMHHEOBHIX KEcTor (15% oT rymyca).

. Bropas BakHas CoCTaBHas 9aCTh MOYBEHHOrO ryuyca — rpynma Tak Ha-
supaeMux (mo Omeny) ¢yapBoxmcaor (Eim Kp 7 amoKp a mo Bep-
neamycy), Kolu9eCTBEHHOE COROPKAHHS xo-ropux Gonsimeit 9acTHI0 MpeBHIMAaET
cofep/KaHne IYMHAHOBEIX KMCIOT, oGHApyKHBaeT HECKONBKO MeHee peibedHOe
H3MeHOHHe OTHOCHTOJBHOTO COAep/KaBUA IO TUIAM IOYB, 96M FyMUHOBHE KHC-
noTEL B ofimeM, oaHaKo, OTHOCHTENbHOE CofepiaHde (YABBOKHCIOT B IyMyce
pasIEYHEIX MOYB TeM Goiblle, WeM MeHBIe COfep/KaHHe TYMHHOBHIX KHCIOT.

3. OueHB XapaxTepHO OTHONIEHWe MeAAY CONEpHKAHUEM TYMEHOBHIX KHCIOT,
¢ OfHOl cTOPOHN, B QyaLBOKHCIOT — ¢ Apyroil. B wepmHosemax (Bcex) m Tem-

jINNEREA
S

2 3 4 5 6 7 8 9 '

* Ilpm coctaBunexmm Tabr. 4 luluuonm aHaxmsn (Goxblmed wacTh0 Heom Gml-
KOBAEHLIe), Bumoxsensnwne B. B. IT A M &, a Tawxe M. M. Ko-
nomopoit m H. II. Beasumrosoft.

** XapakTepRCTHRY IpynEM Gl'ryuo: cM. B Mool REETe 4OprammvecKoe BemecTBO
noys» (1937); xapumepucmky TYMHHOBHIX KHCUOT, (yJBBOKHCIOT ¥ ryMEHOB — B Tpy-
JRax TTouBeBHEOro Mu-ra M. B. B. [loxyuaena AH CCCP. 1940, 7. 23 (MaTepHa;mI DO H3yJe-
HEI0 OTaHNY6CKOT0 BeMmlecTBA HOWE).
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HO-KAIITAHOBHIX IIOYBAX COACPIKARM® TyMHHOBHIX KHCIOT H (DyTEBOKHCIUT
HOYTA ONWRAKOBO M yKa3aHHOe OTHOIIGHHe GIM3KO K eJMHMIG, TOTAA KAk B
OCTANBHLIX TIOYBAX, 0COGEHHO B KPACHO3eMAX H NOA30MMCTHIX, COReP/KANHe ByIb-
BOKHCAOT B 2—3 pasa m Golee TipeBLIMacT copepSkanme TYMAHOBHIX KHCJOT.

4. JloBonbHO XapaKTepHO W OTHOIIeHMe COJeP/KaRMA I'yMEROBHX KHCAOT
K COlep;KaHMI0 HEPACTBOPEMOTrO OCTaTKa (TYMHHOB W JIMCHOTryMuHOB). B wep-
HOBEMAX, TOMHO-KAMITAHOBHX M JECOCTENHLIX II0YBAX 3TO OTHOMIEHW® BHIMe |
(o 2 B MOIHEIX YepHOBeMaXx), B OCTAADHEIX IOUBAX 0HO MeHbIe 1.

5. Copep:canne hpakmum ryMyca, pacTBOPEMOK B OPramAYeCcKuX PaCTBOPH-
TeAX (BOCKO-CMOJN, MM GUTYMOB) B 30HAJBHHX (HesabomOvENHEIX) 1104BAX,
GyayTn odeHbh HE3HAYATENLHBIM, He OGHAapPY/KHBAeT XAPAKTEDHEX HaMeIeHHuit
reorpaugeckoro nopsaxra !.

Meromaecs K HACTOAIIEMY BpeMeHM MATePHANL! HCCIEIOBARHI NO3DONALT
CIHTaTh, YTO PA3NWIHA B COCTABe TyMyca I0YB PU3HHX THIOB He OrpaHHYH-
BAIOTCA PA3NHYHBLIM OTHOCATENBHEIM COAEpP/KalMeM [JIAaBAEIX TPYNN TYMYCOBLIX

mecTe — OHH Hao. TCA TaKie M B OTHONICHMH MX COCTaBa M CBOMCTB
(Tumenko u Pripanesckas, 1936; Harxwsma, 1940; Springer, 1938).

TaK, M0KHO CYMTATH YCTAHOBIEHHEIM, 9TO TYMUIOBHIO KMCIOTH 4CpHO3e-
MoB (0coGeHHO OGHIKHOBOHHBIX) OTAMIANTCHA Gosiee BHICOKMM NPONEHTHHIM CO-
AepiKaHueM yriepoxa W MeHBIINM P HeM BOALL 1O
HHI0 ¢ TYMAHOBEIMA KHCJIOTAMH IIO/I30JUCTHIX IIOYB. ITH PasiAMuMs 3IeMeHTap-
HOr0 COCTaBA rYMMIOBHX KHCJIOT COOPOBOMAAITCA PasiMYEAMU M B HEKOTO-
PHX cBoiicTBAX — OKpacKH (96pHOHl y I'YMEHOBEIX KHCIOT YepHO3eMoB u Gy-
poit — y MOA30MHCTHIX TOYB), CTENeHM BHYTPOHHe# oxdciaenHocTE (Gonbime y
9YepH03eMOB), eMKOCTH 00MeHHoH copGnuu ociiopanmii (Gonblle y ryMHHOBRIX
KHCJIOT N3 YePHO3eMOB) M T. JI.

Ensa nm Mo/KHO COMEEBATHCA, UTO TAKOTO Ke Poja SaKOHOMepHEe pasid-
94A JOMKHEI GHITL W B Ipyurie $yIbBOKHCAOT, KOTOPasA, KaK MOMKHO IOJAraTh,
Mellee OQHOPOAHA N0 CBOEMY COCTABY H CHBOMCTBAM, 4eM TPYNNa IYMAEOBBIX
kucnor. OHAKO HEOCTATOK MaTepPHAaIoB 110 CPABHATENLEOMY H3Y4eHAN (yin-
BOKMCJOT H3 LI0YB PAsUHX TUNOB JHINACT MeHA BO3MOKHOCTH OCTAHABIMBATH-
¢A 1WA BTOM BOMPOCE

Ecamr npvATs B0 BEEMAHHe, 9TO IPYNNa PYIBLBOKMCIOT OTIMYALTCT OT Iy-
MAHOBEIX KUCJOT 3HAYATENbHO Gosee HU3KMM COflep/kaHHeM yriepofa u Goxse
BEICOKEM — 3JICMEHTOB BOAB, TO OTMEYeHHOe BLINIe DAsfuMdue MeMAy TyMA-
HOBBIMM KHCJIOTAMH YepHO3CMOB H NOJABONUCTHIX IIOYB HAXOJWTCA B COOTBET-
cTBHA ¢ oOM[EM XapPaKTePOM pasiHIMi COCTAaBA TYMYCa HepHOSEMOB M IOA30-
AHCTHIX TOYB B leioM. I'yMyC IOA30IHCTHIX IIOYB, a TaKe CYGTponMIecKMx
KpacHoseMoB GefHee yriepopoM m Corave OjieMeHTAMH BONbI, €M TYMyC
9epHO3eMOB.

B ra6n. 4 npmBefeHH TaKiKe BENMYARH aGCOMOTHEIX KOARTECTD rIABHHIX
IPYIN TYMYCOBHX DEMIeCTB B TOHIAX HA TeKTap. ITH BeIATMHEL AT PealbHOe
JICHHEe 0 X TYMYCOBBIX BeulecTB B II09BAaX PASHHIX THIOB.

PEA

3. ®OPMbI CBAI3H (MU COCTOAHMSA) I'YMYCOBBIX KUACIOT
B PA3JTHYHBIX MOYBAX

TTouBH PasNMYNLIX THNOB OTAHIAIOTCA APYT OT APYra He TOABLKO 1O OTHO-
careabHEOMY (E aGCOMOTHOMY) COMEPMAHHIO IIABHBIX IPYNN I'YMYCOBLIX Be-
ugecTs, Ho & Mo PopMaM MX coCToAHMs MIM mo opMaM HX CBABR C MHHEPANDL-
HOJ ¥acThI0 MouB H ApYr ¢ xpyroM. HamGonemmit nHTEpeC B 3TOM OTIOMICHAR
npepcrasnmior GOPME COCTOAHEA HamfoNee BAKHEIX M AKTHBHHIX (B XwMuge-

! MlasecTHO® yBeamdeHE® TOH rpynnu B Topd 6 X TIOYBAX, 0¥e-
BHAHO, B6 C Teorp c X y yB-

JNad(HeHHA E COCTaBA PACTHATONBHEIX OCTATKOB.

B
a
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CKOM CMBICIE) rPYIII TYMYCOBHX BelleCTB, NMEHHO: IyMHHOBHX KHCIOT B (yns-
BOKHCIIOT.

BruMaune GonbIIEECTBA aBTOPOB, KACABIIUXCA HTOr0 O0YeHb MAJo M3y4YeH-
i10r0 Bompoca, GkIo 0OpamicHO Ha YCTANOBIGHHe BO3MOMHEIX (opM cBA3H
ryMyca ¢ MUHepaabHoll YacTsio Houssl (Springer, 1936; Troxrs, 1938). Ograko
YAOBAETBODHTOABHON METO/MKH A PasfelleEns TYMYCOBEIX BEIIECTB 110 3TOMY
IPH3HAKY [0 CHX Ilop He Gmno mpejioseno. Bompoc o moaMoskHBIX (opmax
CBA3K FyMYCOBKIX KHCIOT APYT C APYroM GHUI BHIBEHYT MHOI IIPH ACCIOHO0Ba-
HEM XEMWTecKoii mpmpojsl ¢yussokucior (Tropmu, 1940a). OcHoBuBascs Ha
cROfiCTBaX BHIENCHHHX M3 TIOTBEHHONO TyMyca (yIsBOKHCIOT U Ha DOBeJe-
HEM WX B CCTECTBHHOM COCTOAHME B HOYBAX, A BHICKA3a] NPEANONOMKeHHe, 9TO
$yILBOKECIOTH MOIYT HAXONHTHCA B (PopMe IONMMEPHHIX KOMILIEKCOB ¢ Iy-
MHUHOBEIMR KHCIOTaMH, 06pasyeMsIX B 3HaYHTENbHON JaCTH IO CIOCOGY Caoi-
nbix ahEpoB (sa caeT Kapl JBHBIX ¥ THAPOKCRILEBIX rpynn). Taxme xom-
naeKck (KoTophie, HAAO MOMAraTh, MOIyT GHITH KaK CMEIIAHHSIMA, TaK H OfHO-
KHCIOTHEIMA), GyAy9¥ CPABHHETENBHO YCTOWYMBEIMA K AEHCTBHIO PasBellGHHEIX
MHHepAIBHEIX KHCAOT Ha XOJOAY, AErKo TMAPONE3YITCA (OMBUIANTCA) IpH
AeficTeru crabLix pacTBOpoB Lienodeil, eCH 3TH KOMIVIEKCH He 3aIIMI{eRE!
Ranbnuem B oGMerHoi ¢opMme (T. e. ecNH KHCIOTHEIe FPYNNEl He HACHIMENL
KaJbuueM, a ABIATCA CBOGOAHHIME HJH, KAK B CONOHNAX, CBA3AHHEIMH C
HaTpHEM).

TH MONHMCDHbIe KOMINEKCH, Hafl0 MOJATAThb, MOTYT PasnEYaThcA Kak IO
COCTaBy, T. €. o OTHOCHTEILHOMY COJCD/KAHMI0 TYMHWHOBBHIX KHCIOT H (hymb-
BOKHCIIOT, TAK M 110 CTeleHH PH3ANHEH, pasd, ), COMp -
naeTca AANbHEeHNIEM YIUIOTIIeHHeM M IMOBHIITeHHeM YCTOWYHBOCTH K FHAPOIA3Y
L{eNoYaMH.

PasuooGpasue BosMOKHLIX (JODPM COCTOAHHA (RIM CBABH) FyMYCOBBIX KHC-
JI0T, NOHATHO, BeChMa 3aTPYLHAET yCTAHOBIeHHE 3THX (PopM M KoInIecTBeHHOE
ux onpepenenne. IlocaenEee Moxer GEHITH MOKA CAeNaHO IMINb MPHOAABATENb-
HEIM ofpasom. TeM He MeHee m 9To IPHONH3UTENbROE ONpefeNeHHe HMeeT Gonb-
mo# muTepec.

B HatroAmee BpeMaA 8 naMedal0 YCIOBHO TPH OPMEI CBA3H AJIA FYMEHOBHIX
KHCIOT B YeTHpe GoPME! 115 (yIbBOKHCIOT.

TyMuHoBsle KECHOTH ! MOTYT GHITH pasjieneHl creAyOmuM o6pasom:

a) pacTBOPEMEIe HeIOCDPe[CTBEeHHO B PA3BeJeHHKIX Ilenodax (Ges mpemsa-
pETEILHOro yAameAns oGMeHHOro KANBOWA); 9ra (paknuA IMpejcTaBleHa
GonbIneii 9acTbi0 GypLIMH TyMEHOBEIMH, T. . YILMHHOBHMH KHACHOTAMH (HX
NONMMEPHAHIMH KOMIUIEKCAMH ¢ (yIAbBOKHCIOTAMH), HAXONUAMHCA KAK B
cBo6oaHOM cocToAHME, TaK M B Buje rymato Al, Fe, Ca m Mg, pacrBopaMbix
B 0,1 u. NaOH;

6) pacTBOPUMHIC B Pa3BefleRHBIX IeJ0TaX TONLKO NOCHe YAANeRHA H3 Nod-
BEl 0GMERHOTO KAJbIESA; CIOJIa OTHOCATCA COOCTBEIIHO ryMMHOBLIC KHCIOTH (aX
noJauMepHble KOMILIEKCHI, OGHYHO ¢ HesHAYHTENbHLIM y4acTHeM QyIbBOKMC-
JI0T),, CBASAHHHE ¢ KANLIEEM, T. €. FyMAThl KaJIbIHA;

B) pacTBOpHMEHe B PasBeleHHHIX Ies0Yax NpH momepeMeHHoN ob6paGorke
mousnt kucxoroit (1,0 B, H.SO4) m mienodn (BILTOTH A0 HATPEBAHHA C mOp-
BOM); CHZIa MOTYT OTIIOCHTHCH FYMHHOBBIe KHCJIOTH MOJEMEPHBEIX KOMILICKCOB
(¢ dynpBOKMCIOTAMH), KOTODHE CBA3AHH! C OTHOCHTENBHO YCTONYHBBIMA IHA-
paTaMH| IoXyTOopaoKucei %,

DynbBOKUCTOTH 0 fopMaM CBASH MOTYT GHITH MOAPasfelNeHH Ha CIEAYIO-
muae pparoum:

a) pacTBOpAMEe IpPH HEMOCPe/CTBeBHOH 06paGoTke pasBeileRHLIMH MHHe-
panbErME KacaoraMu (0,1—0,5 1.) ; ciofia oTHOCATCA YacTHI0 cBoGoAHLte (yims-

! fl EMe0 B BHAY I'YMEHOBMe KHCJOTH, BHIGIACGMHO meJ0YAME IOCHe AeKAILIEDO-
BAHNHA, Be CYUTAA Iy x X B COCTAB TaK HASHIBAGMEIX IYMEHOB.

2 Mg e ABIAKTCA G0lee ycTOATHBEIME K TEAP Y o BCIOA-
CTBUE YNJOTHOHEA.
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BOKHCJIOTH (0GHYHO B He3HATHTEILHOM TBE), a T M o6p ux
COeNMHenNA (KOMILIEKCH! MM COTHM) C IO/(RMKHEIMA THAPATAMH NOJYTOPAOKHM-
ceii, IpeEMyIeCTBEHRO AMIOMEHHSA;

6) pacTBOpHMMEle IPH HemocpeACTBeHHo# 06paGoTRe pasBefcHHLIME IeJO-
9aMK (3a BEIZeTOM IpefbiAymedl $pakmun); 570 PYILBORECIOTH, BXOAAIHE
B COCTaB TOTMMEPHHIX KOMILIEKCOB (yILBOKHCNOT ¢ mepBoil (parmmeii Gyprix
TYMEHOBHIX KMCIOT,— KOMILIGKCOB, 06pa3oBANHLIX IO THITY CIOMKHEIX 3(upoB
H 71erKO THAPOJA3YeMEIX Mel0YaMu;

B) PacTBOpHMEIE B pa3BefleHHKIX 1Ie04aX BMECTe C TYMEHOBRIMH KACNIOTAME
BTopoii (oT9acT:), a ruaBHEIM o6pasoM — tpeTsell paxnmn, 1. . GynsBoKHC-
70TH NONAMEPHBIX KOMILICKCOB, CBA3aHHKIX II0 NPEHMYIIECTBY ¢ OTHOCHTENLHO
YCTOHIUBHIME THAPATAMHE IIOIYTOPAOKMCEOH M OTYACTH ¢ KaabIueM;

r) ruaponmsyeMule npu kunsadenun ¢ 5% HoSO4; sta Ppakmusa, wacro or-
HoCHMas K TeMUNeNTioNe3aM MOYBEHHOr0 TYMYCa, BEPOATHO, BXOAUT KaK CO-
¢raBHAs 9acThb B CJAOKHEI® KOMIUIEKCH, ofpasyeMble (yIbBOKUCIOTAME IpPeAbi-
nyugeit paxun B ryMAHOBRIME KHCIOTaMu TpeThell dpaxnmm.

Tabauma 5
IIpaGaaaeTensHoe pacnp ryMy mo dopmam cBA3H (COCTOAHWA)
% K oeMy CONEPKAHEI rymyca (B cloe 2 cM) ’
T'YMPHOBHE KACIOTH @ yNTbBOKUCNOTH
$ !85 3 g . o Dg 2
Ef3 5E2 | o3 E S 32 | &
= a,,e Az 2 [ Laa -
rosaua wo AR AR R T
gefc|B5~ | Sfq | S8f | 287 (S22E | Ed:
ELIRSTR AN AR A LS
1 2 3 28. | 222 |SPELR| E2E
I B nef 7
81 pROI
BOHEl . . . . v v v.oa .. 20—10( 0—6 | 4—10 | 6—4 | 20—10[ 14—23 | 7—10
Cepue craGoononsonennse je-
cocTemHOR 20RW . . . . .| 15—5 [ 8—15 7 3 19 18 10
Momuwit weprozeMm . . . . .| 0-5 23 13 2 14 17 8
OG6uxRoBenAlil wepROzeM . .| 0—2 22 | 10 3 16 10
Coumonen (kamTanopoi 30RH) . 8 10 5 6 16 16 7
CeposeMH . . . . . . . . 0 9 | 12 8 (5) 19 9
Kpacmosem . . .. ..... 12 1 2 14 4 8

B 1261, 5 mpABeNeHs AaHHHe, XapAKTepHSYIOL(He pacnpefeleHNe IyMEHO-
BHIX KHCIOT M (PYALBOKHCIOT WO HaMedeHHHM (opMmaM cBA3E ', ItH maHARe
[I03BOJAIOT CAieJIaTh TAKHE BEIBOMBI:

1. B pacmpenenennu ryMEHOBHX KAcHoT o fopMam ceA3H Habmogaercs
0TYeTIIUBO BHIPa’KeHHAs BABHCHMOCTH OT OTHOCHTENBHOTO COMIeP/KAHHA UX B
OYBeHHOM TyMyce. B mousax ¢ HaHMeHRUIHM OTHOCHTENBHEIM COReD/KaHHEM
TYMAHOBHX KHCJIOT — KPacHO3eMaX W THONIHHX INOA30MMCTHIX MOYBaX — Ipe-
obnapaiomeit GopMOli IYMEHOBLIX KUCIOT ABIANTCA NOIEMepHEIe KOMIJAEKCH
6ypHIX IyMHHOBBIX KMCTOT, JeTKO PacTBOPEMEe B IeN0o9ax NDH Hemocped-
cTBeRHO! 06pafoTke crabuMu pactBopaMm mociefumx (0,1—0,02 H.); copmep-
/KAEAe TYMEHOBBIX KECIOT, CBASAHHEIX C KAJbOUeM H C YCTOMTHBEIMH HOTYTO-
PAOKHMCAME, HesHATNTENHO WJIH TOYTE orcyTcTBylor. HaoGopor, B mousax ¢
BHICOKEM OTHOCHTENBLHHM (H GolNbIIeit JacTH aGCONIOTHHRIM) CORep:KaEMeM ry-

MAHOBHIX KHCJIOT B IyMyce, T. 6. B 9ep X B KallT X, peoGuafanT

' f1 me Mory ceiiuac Ha TORpOO! 2t aBanm3a
Ras omp pe! dp i 9T0 970 GyAeT mpefMeToM 0coGoro
cooSmeran,
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TYMRIOBbIe KHCAOTHI, CBA3AHAEIe ¢ KAJbIMEM, PN IIOMHOM WIAM HOYTH MOJIHOM
OTCYTCTBMH «CBOGOMNLIX» yMHAHOBEIX KhcJOT, B ofleM cooTHOMIEHH® MEHKAY
«cBOGOHMMAY BTN GYpHIMII TYMEHEOBBIMH KHCIOTAMH H CBARAHHEIMH C KAJb-
HEeM HAXONUTCA B HEKOTOPOM COOTBETCTBHH CO CTENEHbI0 HACHIEHHOCTH IOYB
KaJbIHEM: YeM OHA BLie, TeM GoisIle CONOpKaHAe T'YMUHOBHX KHCJOT, CBA-
3aHHLIX C KaJbIHeM, 1, Ha0GOPOT, MeHbIIe COMepsKaHme «CBOGOAHEIX» IyMAHO-
suix Kucaor !. Cogepsxagne TpeThell ()PaKIHE FyMHHOBEIX KECIOT, CBASAHHBIX
C OTHOCHTENILHO YCTONYMBEIMHA IMIPaTAMH JIONYTOPAOKHCeH, AIA GOMBIIEHCTBA
I04B MeHLlle, 9emM (PpaKkmuH, CBA3AHHON ¢ KalbmueM (HMCKINYAS CEpPO3eMBI W
9acTh 110;(30SMCTHIX MOYB), & M3MEHCHHC OTHOCHTENBIIOro CONePMKAHMA TOH H
Apyroii dpaxnuu nporcxoauT Gollee nIM MeHee MaPAIEABHO.

2. Pacnpenenenme ynnBokmcaor mo QopMaM MX COCTOAHHMA (MIH CBASH)
o6HApYKUBAET MECKONhKO MeHee OTYeTAUBYI0 CBASh C THIAMH T0YB, YeM pac-
npefielleHHE FYMUHOBBIX KHCIOT. 3Ta CBA3B AOCTATOYHO ACHO BHIPAM(EHA TONBLKO
nas uepssix AByx ¢opm. OrniocATensHOe cofepskanuc Nepsoli ¢pakmnn Pymas-
BOKHCJIOT, PACTBOPHMBIX B PA3BejleHHHX MMHEpanhHBIX KHCIOTAX, MEHbIIC BCe-
r0 B YepHO3eMax M GOALIIC BCEro B KPACHOACMAX; NOBONBHO XapaKTepHO TaKKe
saMeTHOe cofep/kaHme HToll (paxuum PyAbBOKMCIOT B MOA3OTHCTHX IMOYBAX,
0co6eHH0 B ryMyco-WImoBEAIbHNX ropusomrax (Tiopmm, 1940a, 6). Cmeno-
BaTEABLHO, B 00mIeM 3Ta (PAKIMA OTHOCHTENBHO GoNbINe B MOYBAX KUCILIX, HO
AACHIMEHHBX KAJBIEEM, H MCHBIIe B OYBAX HACHINEHKEIX. B comornax moBsI-
HCHHOE copepkaHue JaHHOR (parnumu, BepoATHO, 06A3aHO HEyCTONIHBOCTH
KOMILIEKCOB, CBASAHHBIX ¢ HATPHEM.

Hsmenenne 0THOCATENHLHOTO Cofep:KaHmA Bropoit Ppakmum dyansoKmCIOT,
PaCTBOPMMAIX NP HeNOCPeACTBeHHOIN o6paGoTke HOUBHL pacTBOpaMu miesodeit,
o0HapY/KEBaeT B 00LIeM MApaIIeIu3M ¢ H3MEHEeHHeM COTOPsKARAA «CBOGONHEIX»
TYMEHOBBIX KHCIOT M (yAbBOKHCIOT MepBoi (hpaxmud; cremoBaTeNbHO, BTO
u3MeHeHHe TalKe HAXONUTCA B 0OpaTHOM COOTHOMIEHHH CO CTENECHLIO HACH-
1eHREOCTH mogB KaabnueM. [foaromy B HamGomblIeM KojiEdecrBe arTa (paKmms
COMEPIKHTCA B KPACHO3eMAX, 3aTeM B ION3ONMCTHIX NOYBAX, & B HAHMEHH-
ureM — B 4epHO3eMAax 1 0COGEHHO B Cepo3eMax.

4. O IPHYAHAX 3AKOHOMEPHOI'O M3BMEHEHHSHA
KOJHYECTBEHHOI'O COREP}KAHNA W KAYECTBEHHOI'O
COCTABA T'YMYCA B MMOYBAX

N3 npegmiaymiero uaiomeHMs MOKHO BHTH, 4TO PasiAYRbie HOYBEHHEIE
THNS! 4 MOATHIE, PacmupeeleHHe KOTOPHIX HORYMHACTCA M3BECTHHIM BAKOHAM
1I0YBeHHO#l reorpaum, BechbMa 3aKOHOMEPUO PASAHIANTCA IO 3amacaM ryMy-
ca, 10 ero Ka4ecTBEHHOMY COCTaBY W, HaKOHeI, 1o (JopMaM COCTOAHUSA rTaBHEIX
Tpynn TyMycoBHX Bemecrs. MHade TroBopA, IPOmeCCH IyMycooGpazoBaHms
WBMEHAKTCA KaK ¢ KOMHIeCTBEHHOM, TAK B ¢ KaueCTBeRHOH CTOpoRs! reorpadm-
9eCKH 3aKOHOMEpHO, B COOTBETCTBAM C OGIIMM XONOM N04BOOGDa30BABHA, H,
CNefoBaTENbHO, 06YCIOBIMBAIOTCA OAHAMH M TeMM ke OOIMMA INpHIMHAMH.

JinA yAcHeHAMA STHX NPHIME CYIMeCTBEHHOe 3HAYEHHe EMEIOT CIOAyIONEe
ofmue NON0OMKEHAA O XapaKTepe HAKOIUIEHHA ryMyca, KoTOphle BRITEKAalT M3
HBIOKEHHEIX BHIIe BHBOJOB O 3aKOHOMEPHOCTAX MBMEHEHMS KOIM'1eCTBOHEOr0
COf{ep’KaHMA, KaTeCTBEHHOTO COCTaBa H COCTOSHMA IyMyca B IOYBaX 3JIOBR-
aTBHOrO PAAA.

1. PasMepn HakoIIeHAA TyMyca (B I0YBaX SAI0OBHANBHOrO pAAa), KakK mpa-
BAJO, HAXONATCA B TECHOM COOTBETCTBHH C OTHOCHTENBHHM H a6COMOTHLIM

B HIaX BMeCTo i X» Ty X KHCIOT X
HLe KOMIVIOKCH, CBSASANHEIO ¢ HATPHOM; BTH P P upr P
it 0Gpal 6EO GypHM Ty TOABONACTHIX

H0YB M KPACHOBEMOB. K
265



cofiepKauueM TYMHHOBHIX KHMCIOT; HHade FoBOPS, YCIOBHA, HeoOXOMUMEIe ANA
0o6pa3oBanuA W HAKOIIEHHA TYMHHOBHIX KHCIOT, GNarolpMATHH M JIA RaKoIl-
TieHHA 06mero rymyca, KaKk 3T0 MOXHO BHETH Ha IPUMepe ICPHO3EMOB.

2. Ilpu me3HATHTENLHOM COZEPKAINME TYMAHOREIX KHCIOT H OTHOCHTEIBHOM
npeoGaanarmy $yaLBOKNCAOT HAKONJIEHHE TYMyca B LeIOM, KaK IPABHIO, Ped-
KO COKPAaIaercs, MIpMMepPoM Yero ABIAIOTCA IOA30JHCTHe MOYBH; HAKOIJIEHHE
Gonee Man MeHee 3aMETHLIX KOJIMIECTB TyMyca IPH TAKOM COCTABE IO MOJKET
HOPONCXONHTH TOMBKO MPH 0COGHIX YCNOBMAX, a MMEHHO IIPH BO3MOKHOCTH 3a-
xpenneEnsa Gyansoxucior B GopMe CoefMHEHMI ¢ NOXBIKHHMH THAPOOKACAME
aNOMUERA (M OTYACTH Kcie3a), HANpPHMep B CYGTPONHMYCCKHMX KPACHO3EMAX
MM B FyMYcO-MIMIOBMAMLHBIX TOPH3OHTAX EEKOTOPLIX IOA30MICTHIX MOYB.

OTH HONOEHMA HO3BOJAIT INOCTABATL NPONECCHl TyMYycooGpasoBaHma B
TECHYI0 3aBMCHMOCTh OT IHMAPOTEPMHIECKAX YCJIOBHH, OUNpeAensieMLIX DasiE-
YHAMH KIAMATa ¥ XapaKTepd pacTATeIsHOCTH.

VEazaunas 3aBECEMOCTb GYAeT 1(OHATHOH, eC/IM NPUEATL BO BHNMAHHE 0CO-
GeRHOCTH COCTABA YIOMARYTHIX TIABHEIX IPYNII TYMYCOBHIX BelECTB, T. . Iy-
MAHOBEIX KHCJIOT H (DY TbBOKHCIOT, II0 CPABHEHHIO C COCTABOM HCXOAUKIX IyMy-
cooGpa3oBaTcieit — pacTATenbHHX ocTaTKoB. OT CpegHero cocrasa IOCHeNHHX
IpyNa ryMAEOMEIX KHCJOT OTJIHYAeTCA 3HAYMTENHHO Gollee BRICOKUM IPONEHT-
HHM COflepsKaHHEeM yriepofa (4 asoTa) M MeHBIUMM Cofep:KaHHEM dIIeMCHTOB
nOAB HPH HECKOALKO 0osec BHICOKO# CTencHm oxucIeHHocTH. CaejosaTensHO,
¢ XHMAYeCKOH CTOpPOHEI 06pasoBaHye T'yMHHOBHIX KucioT (IIpH IpeBpalneHnd
PACTHTeNLHBIX OCTATKOB B MOYBC) XapaKTePHayeTCHA NPOLeCCAMH JerHpaTanad
(o0yrmeposKMBAHAA) H YACTHTHBIM OKHCIeHMeM (IPH opfHOBpeMeHHOM ofora-
mennn azorom). TaruM 0GpasoM, o CPaBHEHAIO C IOCIIO/(CTBYIOIIMME ODPE pas-
7I0’KeHAM PACTHTENBHAIX OCTATROB B LOUBe TpomeccaMu (hepMeHTaTHBHOrO rUJ-
ponnaa o0pa3oBaHue T'YMAROBBIX KMCJOT TpeGyer ocoGhIX YciaoBHIi, NpH KOTO-
PHX AeATeAbHOCTH TEAPONM3YIIHX (epMeHTOB MOrya GH npuHAThL 06paTHOE,
CHATe3MpyIIee HanpableHRe. TaKknme yCIOBHA cKOpee BCEr0 MOTYT OCyIme-
CTBIAATHCA MPH OTCYTCTBHE WK 3aTPyHeHANM CKBO3HOr0 IPOMAYABAHMA, B JACT-
HOCTH 06ycJ0BIEHHOro nejocraTkoM piard. OgHaKo B mOCHe[HeM claydae, 0co-
GeHHO B COYeTaHHM C it T paTypoi, p T HMHTOHCUBHOCTH

POOHBIX IIPOIN OKHACT HOTO paciajia, B PeayibTaTe KOTOPHX TyMu-
HOBLIe KHCIOTH MOTYT HOJBEPTATLCA H BHAYHTENLHOMY DABJIOKEHHIO.

I'pynna pyIbBOKACTOT 910 COMEPIKARHIO YTICPOAA H DNGMCHTOB BOABI OTeHb
faUsKa K CPeAHEMY COCTaBy PACTHTEeJBHHX OCTATKOB M OTIUTAETCA OT JIOCIOH-
HEX TTaBEEIM o6pasoM Gomee BLICOKOi CTemeHLIO okmclIeHHocTH. IloaroMy mMx
o6pasoBaHue MOMeT OMTHL peayNhTaTOM TIOCHOACTHYIOIIEX NpH PasioKeHHA
GPraHEYCcKAX OCTATKOB GHOXMMEYCCKMX DPeaKnuil THAPOTM3a K OKHECIEHHSA,
KOTOpHM 0c00eHHO GAAarONpHATCTRYIOT CKBO3IOE IPOMHBAHAE W IIOBEDPXHOCT-
Hoe (HAam3eMHOE) 1I0CTYINIEHHe PACTHTENBIBIX OCTATKOB (HAIpPHMep, B TOJ30-
AMCTHX noysax mop aecamm). Ho mop BiuAHMeM sTHX Ke peakmuil OHH, 09e-
BATHO, MOTYT M PasjaraThcsd, He HAKAILIABAACH B 3HAYATENHHEIX KOJHYECTBAX.
Haxonnemue uX B moYBaX Mosker OLTH 00A3aHO M CBA3KBAHHIO HX C THApA-
TaMH TOMyTOpaoKKcel, IMaBUbIM 06pa3oM ATIOMEEHA, HIHM e ¢ o6pasyomiu-
MHCH TYMEROBHIME KECIOTAMH B )OPMe CIOKHEIX IONEMEPHEIX KOMIJIOKCOB
(cBABaHHEIX GONBIIEH JACTHI0 C KanbI(HeM).

Takum 06pasoM, HaKoILIeHKe TYMEHOBBIX KUCIOT ABNACTCA ycJIoBHeM, Gna-
rONpAATCTBYOIEM BAKPEIICHUI0 W, TCIBHO, E uio E QyapBO-
kmenoT. [losToMy B TY9HHX (MONIHMBIX) YepHO3eMax IpM mamGoiiee BLICOKOM
OTHOCHTeXHHOM M aGCONITHOM COREPKAHHA FyMHHOBHIX KHCIOT MBI Ha6ixo-
naem EauGonbIree aGcoNMOTHOE (HO He OTHOCHTeNbloe) HAKONTeRHe H (yIbBO-
KkucoT (B opMe HOAAMEPHLIX KOMIUIEKCOB ¢ 'YMHAOBHIMY KUCJIOTAMH, CBA3aH-
HHIX ¢ KaIbOyeM).

OGHIKHOBEHHO YIPHHEMAETCA, T0 YCIOBHAMM IyMycooGpasoRaHHA B YepHO-
3eMax ABJIAITCA: a) IOCTyIIeHHe GONBIIOTo KOAAYECTBA OPIAHUYECKHX OCTAT-
KOB B BHJle OTMHDAIONIEX B KOHIE JeTA KOPHeBHX MacC TPABAMHECTOH pacTu-
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TOABLHOCTH M 6) paajioseHMC ITHX OCTATKOB IPH Pe3Ko BHIPaKeHHOM CyXOCTH
1o0yBH L, .

Opmako Takme yciobEs Gonee XapAKTOPHE AMA ION3OHK 0GHIKHOBCHHEIX
(7 PKHBIX) YCPHO3EMOB, B KOTOPHX HAGIIONACTCA yKe yMEHBIICHHAC 3aIIACOB
ryMyca no CPaBHeHHIO ¢ MOU(HBIMU (TYIILIMW) W JlasKe BHIENOYCHHRIMA dep-
ii03eMaMH JIeCOCTeNH, Cc(HOPMHPOBABIIUMHUCA IIOA TOKPOBOM JLYroBO-CTEINIOfN
PACTHTENBLHOCTH, OTMHpAIOUel B 3HATHTENLHOM 9acTy He JIeTOM, a rayGoxoi
ocenr0 (Bumbamc, 1936). Taxnm o6pasoM, MaKcHMalbHOe HAKOMIEHHe IyMyca
B MOIIHHIX (TYYHRIX) YepHO3eMAaX CBA3aMO C PA3JoKelneM GONLHIOro KoJHYe-
C7Ba KOPHEBBIX OCTATKOB B YCIOBHAX BECEHHEro MaKCHMYyMa BJarm NpH Orpa-
HHUYCMIIOM CKBO3HOM IIPOMATMBAHNH ryMycoBoro ropmaorra. Hacryuawowmit B
TedYeHHe JieTa IepHo/l OTHOCHTENLHOM CYX0CTH, BePOATHO, HrPAET POJIb B MOCIE-
IylOIux ABJIEHHAX Iepexofia o6pasyloNIeicst yILMUHOBOM KUCJAOTLI B TyMAIO-
BYIO N 3aKpeIIeHHH nociefHei B oPMe ryMaToB Kaabuus.

ITo mampaBuenmio oT 9epHO3eMOB K CeBepy — K ONOA30NCHHLIM II0YBAM JIe-

r

o

cocteny # 0COGCHHO K MOA3ONMCTLIM TOUBAM CCREp 30HbI, MEPUOIL
MCCYLICH WS TIOMBLI COKPAN{AIOTCA 1 NCYC3AI0T, & B YCIAOBAAX AOCTATOUHO YCTOI-
YHBOIO CKBO3HOMO MPOMauMBaHM M upeoGiasalomiero NOBEPXHOCTHOTO 10CTYII-
JIeHNA PACTATENBHBIX OCTATKOB TOCHIOACTBYIOT IPOMOCCH THAPONATHIECKOro
pacraga. IIpu aToM yenoBus Ana 06pa3oBaliAA TYMUHOBHIX KHCJIOT YXyNIUAIOT-
©fl, HAKOIUIeHNe HMX CHIBNO COKPAIaercs, W NpcoGlafalolmieit rpynnoi rymy-
COBBIX BemlecTs aABusoOTCA PymsBokmciaoTs:. Ilocnemnne, omEakxo, He MOryT, 3a
HeKOTODHMHA HCKIYeHHAMH, HAKAINIEBATHCA B BHAYHTENBHBIX Maccax, IOSTO-
My cofepKaHHe ryMyca B MOA3OAMCTLIX 10YBaX peaKo CoKpamaercd. Bmecre
€ 3TAM M3MEHATCA M (POPMLI COCTOANMA I'YMYCOBEIX KUCJIOT, KOTOPHC B 3Ha-
YHETENBHO/ CBOE}T YacTy OpeAcTaBleHsl GypHIMH, T. e. YILMHHOBLIMA KHCIOTa-
MH, Ne BIOJHEe HACHLUIEHHLIMA KalbIMeM HIM JaCTHI0 CBA3AHHBLIMA C IOABMIK-
HEIMH [OTYTOPAOKHCAMM.

K 10ry B 10T0~-BOCTOKY OT YePHO3EMHO¥ 3011bI B CBA3H C YMEHBIIEHNEM BIAK-
HOCTH KIMMATa MoKio Oul Ohllo oKMZAThL ociaGieHMs peakudii rUApoNH3a
#, KaK CJC/(CTBEC TOr0, YBeJIHIeHHA OTHOCHTENHHOr0 COACDPHKAHAA IYMHEHOBBIX
xHcA0T. ONHAKO 5TOMY DPEMATCTBYET 3HAYMYENBHOE YCHIEHHe SHEPTMH POaK-
NEE TWPOINTHYCCKOrO M OKMCIHTENLHOTO PACHafa OPraHMYECKHAX Bem[ecTB,
CBfi3alIoe C JioBeUmeHAeM TeMrepaTypsl IIpu oHOBpPEMEHHOM DE3KOM COKpa-
W{eHHK KOAMTecTBa MOCTYHAIIIMX DPACTHTENBHBIX OCTATKOB 3TO NPHBOJHT K
GHCTPOMY pacnajy mociefHMX AaKe B KOPOTKHe 1ePHOJE! JOCTATOYHOr0 YBIaM-
acnmst. O6Gpasyommecs: OpH 3ToM B HeGOARIMAX KOJAMYCCTBAX TyMHHOBHE KHC-
JOTHL TOABEPTAIOTCH OKHCIHTONLIOMY pacmajy B TOCHeNyIOIIHe IPOAOIKH-
TeJbHHe MEPHOAK CYXOCTH HOYBHL. BeueficTBHe 3TOrO B THIAYHEIX CEPO3EMAX
MBIl EMeeM Hau0odee HM3KHe 3amachl TyMyca NPH OTHOCHTENBHO HEOONBIIOM
COflep/KARAY TYMUHOBEIX KECJIOT H BHICOKOM IpomenTe a3ora. Ilocmenmee o6a-
3aHO TOMY, UTO HeNOCPeNCTBEHHHM MiaTepHajoM anA obpasoBaHEA TyMyca
3acch B Gonmee 3HauMTenbHON Mepe, 9eM B APYrHX IIOYBAX, ABNAIOTCA ABTONH-
3HPYOIIHECA TeJa MHKPOOPraHM3MOB.

Peskoe yBeamueHMe BIAKHOCTH KIuMara (IT0 CPABHEHHK C CepOseMaMm)
B YCIOBHAX BIAKHEIX CyGTPONEKOB COIPOBOKAAeTCA He MeHee Pe3KEM YBENH-
9eHHEM NOCTYILIEHHA OPraHMYCCKOTo BEILECTEA B IOMBH (KpacHO3eMsl).

910 06CTOATENBCTBO, HECMOTPA HAa HHTEHCHBHOCTHL NpPONECCOB THADONHTH-
9eCKOr0 B OKHCAMTENLHOro paciaja, IPHBOAMT K IOBOALHO BHAYMTENHHOMY Ha-
KOIIeHH TYMyca B KpacHO3eMax. B coctaBe mociefmero mpeoGmagaior $yms-
BOKHCJOTHI, CBA3aHILIe ¢ MOABEMKIBIMM (POpMaMu IIOXYTOPAOKHCeIl.

1 3ror TOX BJ4arE B Yep X B KOHNO I6Ta 1 B CBOEM
veuabHOM Aokaafe m E, H. Mumycran, moxasapmmii Takske, 9TO B TaKHe CyXHe HepPHOAR
COMpOBOANITAGCE SATYXANEOM A poop 06K
;ﬂe PeaKNUE PACHAKA OPrARHYECKEX BOMIECTB, NPOAOINKAKT HENOTEHCHBHO paGorath
OPMOHTEL.
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B HacTosmmeM coo0NIEHEN A HO AMeR BOSMOKEOCTH OCTAHABNEBATLCA Ma
BOIIPOCe O BHAYCHEH [JIA IIPOLY rymycooGp HEA Gomee YACTHEIX
(MeCTHHX) yCIOBH M KyIBTYPHBIX noaneﬁcnnﬁ 9T0T BONPOC 3ACAYIKEBAET
ocoforo coo0meHEs BBHAY CBOell BAYKHOCTH ¢ MPAKTHYOCKOH TOUKH 3peHMA.

JUTEPATYPA

Boaoruma H. 3 TyMyca ® a3oTa B tanax noss CCCP.— I[TouBoBese-
uwe, 1947, & 5.

BrabamcB. P. I'lounouenenue M., Cennxosrus, 1936,

Tamnxa K. [l Ilosonenenme.

Hoxyuwaes B. B. Pycckmi qopnoaeu Cl'l6 1883.

Aoxywaes B. B, K Bompocy o ncpeononm 3emens E i Poc-
cBH, ¢ ‘lglgasccn(bmue mous. OTf. OTT. s cox. AypEana Mock. 06-8a CeNBCKOro
X08-B4, 3

e A

3axapos C. A, IlouseHEHe pPacTBOPH. PoNb X B Gp FX Hc-
CHONOBAHAA M BHAYGHH MX AJVA XapaKTep x Tinon — . om. arpo
momma, 1906.

Roaxosckuit C. O p )i M 1op — M 0 H3YT. PYCCKEX WOYB,
1893, pum. VIIL

Jle6euenA O®.zxBaykosa E. E @ 0 mpodu-

as.— Tpyam Pll-n arponovYBoBeeRAs BACXHMJL M 1930

JlecseBckuir C. C Bacmpnoc'm nepernon PASTHIHLIX
noas B Boje. Vs naﬁopuopn npotf H. M. Cbnp (Hogo-. npaA).— 3am.
HoBo-AeKcanap. HH-TA CeIBCKOTO X03-BA ® JTeCOBOACTBA, 1898 1. X, pHm. 2.

Hamxeros M Ty p: X IOYB. -Ma'lepnanu n0 A3y4. PYCCKMX
mous, 1900, Brm, XIII.
Hartkema A, 0. ¥ u cBolictB ., KHCIOT W8 9JOpHO3eM&

" ggnao.ncroﬁ TIOYBBL— pr;l,u Tlous. uu-Ta uM. B. B. lloxywaesa AH CCCP, 1940,
T.

Peme3aosn H. II. O xauel opr mectpa B mousax CCCP.—
TlouBoBepenne, 1933, N

TEmerKo B. B. n Punanenckun M. . Onur
HOBHIX KACIOT PA3NEYALIX IOYBEHHHIX THIIOB, -J.'lolul. AH CCCP, 1936, T. 1V, J‘& 3.

TyuMErT. M. Tlousn TamGonekoil ryGepaun. TamGos, 1916,

Tioamn A, @. O gopmax cssau ryunnomx BeleCTB C MEHOPANHHON JacTLIO NIOUBER-
HHIX xomlouon TlousoBepenue, 1938, Ne 7—8.

Tl)pnli M. B. O nousax CeBepHoit AMepHKY.— Vuenkbie saml. Ias. roc. yu-ra, 1928, v 88,

Twopry U. B. Opragnieckoe BeIeCTBO HOYBH H €ro poib B nonooﬁ 30BaHMH M IO~
RopoaEn.— B ¢6. «IlousonesienHe u arpoxmaasy. Max-no AH CCCP,

Topuy J. B. Opragmdeckoe BelecTBO NOYB B €0 POIb B nonMpawnam ® niono-
porma. Cenbxosrus, 1937.

Topur U B. MaTepuans no uayqemno cocraBa rymyca B mousax CCCP.— IIpoGa. cos.
nosoegennsn, 1940a,

Topar U B. K Bompocy ° npul?lone (l)ynuomcuor noysenHoro rymyca.— Tpyaw Ilous.
mH-Ta HM. B. B. loxyuaesa AH CCCP, 194 T. 23.

Topar K. Bnnonouapen . B. Matep mo Y H3YYeHMIO Me-
TOROB ONp p yraep B mousax.— Ilpo6a. cos. MouBoBesie-
HEA, 1937, ¢6. 4.

Tiopes M. B. w ToEoMapeBa B. B. MaTepHanisl N0 HSYYeHHI0O IyMyca JeCHGLIX
nous.— Tpyne Jlecotexu. akagemnn uM. C. M. Krposa, 1940, Bam. 56.
Xan):cx zi A. . OpraBE9ecKHe Bell[eCTBA IOIBEHHOr0 ryMyca.— IlousoBeperme, 1916,

Springer U. Zur Kenntnis der Bindungsformen der Humussto(fe, besonders in Wald-
boden.— Z. Pflanzenernihr., Dn.ng. und B odonk\mde, 1936, B. 45, H, 5—6.

SpringerU. Derheutigesmndd thoden u. s. w — Z. Pflan-
zenerniihr., Diing. und Bodenkunde, 1938, B. 6 (51), H. 5—8.




K METOOWHKE AHAJIN3A JJII CPABHUTEJIBHOT'O
N3YYEHUA COCTABA IIOYBEHHOI'O IIEPETHOSA,
NJIM TYMYCA'!

B opHo#t uas npeanpymEx paGor (Tiopum, 19406) ME nomelTanmch AaTh
XapaKTePAECTHKY COCTaBa TyMyca HeCKOAbKAX TwuwdHsx 1oys Cowosa
CCP Ha 0CEOBAHEW {IAHHHX, NOMyYeHHHX NpA NpAMeHeHHu paspaGoramHOML
HaMA B TO BPeMA MeTONHKE aHANA3a. ITa METOAHKA TPeNHASHAYANACH JAA ON-
pefieNleRAs CICAYIONMX TPYNN IyMyCOBHX Bewiecrs 2: 1) HoYBeHHEIX «GHTY-
MOB», MUK BOCKO-CMOJI, M3BJAEKAEMBIX OPraHHIeCKAMHE PACTBOPUTEIAMA (CMECHI0
coapra ¢ GeH3onoM); 2) ryMHHOBHIX (M YALMHUHOBBIX) KMCJIOT, M3BJEKaeMHX
cnabem pacrsopom meaodn (0,1 H. NaOH) m ocammaeMBIX MuHepalsHEIMH
KrcxoTaMa; 3) PyIbBOKECTOT (T. 6. TPYHIY KpPeHOBOIl H aHOKPeHOBOH KHCIOT),
H3BIICKAMBIX YACTHIO LPH JAeKaJbIAPOBAHAM [OYBL Pa3Be[leHALIME MAHEDAJb-
HHME KACJOTaMH, a GoXbImeii 9acTHI0 — PACTBOPAMH Ieloveil BMecTe C TyMA-
HOBBIMH KACIOTAMHA, HO B OTAHYH® OT HAX He OCAMKAAeMHIX MHHepPAJbHEIMH
KncnoraMu 3; 4) NMOYBEHHAKIX (TYMEHOBY, T. . BeIIECTB, HO PACTBOPHMEIX B ClIa-
GHIX _pacTBopax lienodeil (UPH YCHOBAAX UPAHATOM CXEMBI aHAXH3A).

IIpuMenenne yKa3aHHOH METONHKA K H3yJeHMIO COCTaBa IyMyca B H0YBax
TOA30TECTOr0 M YepHO3eMHOr0 THHOB IIOKASAJI0 BeCHMAa XapaKTepHEIe H OTIET-
JIEBLIe PA3AN9dA TPYINOBOrO COCTaBA IYMyca B IOYBAX HABBAHHHX THIIOB,
1IpHIeM OTH PABAHTHA OKaBaTHUChH BIOAHEe 3AKOHOMEDPHEIMA ¢ MOTBEHHO-TeHETH-
9ecKoli TOYKM 3peRmA. 1o ybesaano B NPHEIMNHAAILHON DPABEILHOCTH pas-
paGoTaHHON MeTONHKHM B IEPCIHEKTHBHOCTH ee NpPAMeHEHHA [JA Ieleii Xapak-
‘TOPHCTHKE KaYeCTBEHHOIO COCTABA IIePeTHOA, WM IyMyca, B PasiHIHBIX HOY-
Bax. [leficTBUTeNbHO, Golee ITHPOKHe, N0 OXBATY PA3IN9IHLIX OYBCHHLIX THIIOB,
MaTepHAaJEl, NOLyYeHHEE NPA NPAMEHEOHHNA 3TON METONMKHE ABTOPOM H COTPYA-
HOKaMA K KoHmy 1946 r., Janm BOSMOMKHOCTEH CAeNaTh PAX BEIBOJOB O reorpa-
(HIECKEX BAKOHOMEDHOCTAX TYMycoOGpa30BaHHA B IIOYBAX CO CTOPOHEI Kade-
CTBEHHOTO COCTAaBa FyMyca M HAMETATH ONpeMleJeHAYI0 CONpPAKEHHOCTh 9TOro
cocTaBa ¢ pasMepaME HAKoIUIeHMA ryMyca B pasaMurmix nousax (TiopmH,
1949). Torpa sxe MBI HocTaBnAM cebe 3amady MOMOMHATH padpaGoTaHEYI0 MeTO-
[HKY ONPCAGTeHHAMH, KOTOPHE AaBadd GLI BO3MOMKHOCTH PAasfielHTh ITIABHEIE
TPYNOH TyMyCOBHX BemecTB, T. 6. 'YMEHOBLIX KHCJIOT M (DyIpBOKHCIOT, Ha

PaKNuu 10 XapaKTepy HX CBASH APYr C APYroM H C MAHEPaNsHOM 9acThio
T0YB.

Bompoc o ¢gopMax cBssH rymyca (B meaoM) ¢ MAHepadpHON JACTHIO MOYB
3aTparuBaica B paae paGor, mpmieM GHIE BhHICKa3aHE! Gollee MIH MeHee Be-
POATHEIC TPE/LONOMERNAS, OCHOBAHHEIE YaCTh0 HA M3YYEHMHN CBOMCTB OTHENb-

! Tpymu Tlouscrroro mr-Ta uM. B B Jloxywaesa AH CCCP, 1951, T. XXXVIII

2 Tymy WM meperHolt BeIMeCTRAMA MBI Ra3piBaeM B chenupmIeckme
“BeIMecTBa, BXOAAU(AE B COCTAB o rymyca IIpeo6. yio ¥ RamG BAN-
HYK0 YACTh HX COCTABIAKT TYMYCOBBIC. RIH nepemoﬁm, KACAOTH, K KOTOPDHM OTHO-
«ATCA Tpynira IyMBHOBLIX (I YMIIOBHX) KHCJIOT, C ORHOH CTOPOHKEI, ¥ IPynna KpeHo-
BOf H ANOKPEHOBOHR KMCJIOT, MIM (410 TO e caMoe) Ipymia (PyIBBOKHCNOT,— C KPYroi
CTOP o Tep «ry MEI rpyaay Ty X
(u yanl X) KaK X PasBefICHHEIME INON0YAMHE, TAK B He PAacTBO-
PIMBIA B WHX, T. 6. BXOAAIIEX B COCTaB rPYNNH HOYBeHHHX ¢TYMHHOBY.

3 dra rpynma, KBOIIO TOro, MORpPasnedsiach Ha IOATPYIlbl: @, OCA/KZA6MYI0 IHIpo-

Al . & p P A Kuciota?), m B, He ocarxpaemyw

upu
(xpemnoBas KaEcuoTa?).
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HHIX TPYNN TyMYCOBHIX BeLIeCTB, YacThi0 Ha ydeTe MOBefeHHA HX B IIOYBAX
a3IMYHLIX THIOB IIPA HEeKOTOPHIX XMMHYeCKUX Boajcicrsuax (Springer, 1936;
opun, 1937; Toann, 1938; Jlein, 1940). Ilpenmonaratores, o KpaiHeit Mcpe,

9eTrIpe (POPMBI COCTOANAA FYMYCOBBIX BEleCTB II0 XapaKTepy HX CBASH C MH-

HepanbHOU 9acThIO MOYB: 1) ryMycoBmle BeugecTBa B CBOGOAHOM COCTOAHAH, He

CBA3AHNBI ¢ MUHEPAIbHBIMH BellleCTBAMH IOUBH'; 2) ryMycoBhle BemecTBa

(rymuHoOBEIe KHCIOTH) B opMe CoNell ¢ CHABHBIME OCHOBAHHAMH (IIPeHMY-

IIeCTBEHHO IyMaThl KaJbmoEA); 3) ryMycoBhle BemjecTBa B hopMe coxeii wim

KOMIIMIEKCHEIX COeJMHeHMit W KOMINIOKCHEIX reqeil ¢ moayropaokmcamn (Al m

Fe); 4) rymycoshie BemecTBa, CBAi3aHHKE ¢ FIMHHECTOM (paxmuelt moussi. Oj-

HAKO BMONHe Y/OBIETBOPUTENHHOM METONMKA NIA pasjelNeHns Ha3BaHHBIX

hopM mo cux 1op He 6110 MPeATIOKEHO.

Bompoc o Bo3MOKHKWX (PopMax CBM3M IYMYCOBEIX KHMCJIOT APYT C APYroM
GBI BHIABEHYT HaME B paGore o XuMmdeckoit mpupope gymsBokucmor (Tro-
pun, 1940a). OcHoBBIBasICH HA CBOMCTBAX BHIICNCHHKIX H3 NOYBEHHOTO ryMyca
(PynBBOKMCIIOT B Ha NOBEfileAUA HX B eCTECTBOHHOM COCTOARHE B NOYBAX, MBI
BEICKA3aJ1M NPeANoJ0ieHUe, YTO (PYNLBOKHCIOTHI MOryT (GoabmIci dYacTsio)
HaxofuTheA B (PopMe IONMMEDPHEIX KOMILIEKCOB C YMHHOBBIMH KHCIOTaMH,
o6pasyeMEIx Io cmocoly CIOMKHEIX 3()EpOB 8a cueT B3amMoOfeiicTBHsA KapGo-
KCHABHHIX TPYNO ONEAX MONEKYJ ¢ THAPOKCHIBHEIMH rpynmaMm Apyrux. Ta-
KNG KoMIJIeKchl, GyAydYd CpaBIATENbHO YCTOMYHBLIMHM K AcHCTBHI pu3BefieH-
HbLIX MHHePalNbHHEIX KACIOT Ha XOJOAY, JEerko TEAPONE3YIOTCH (OMBLIAIOTCA)
npn feiicTBuE craGhix pacTBOpOB Miedodeil (ecaM OHM He CBA3AHH C Kalll-
UHeM HAM ¢ YCTONYMBBIME OpPMaMu THjpOOKACell ATIOMHIINA M ’Kelesa, a fAB-
NA0TCA CBOGONHEIMM HiIM CBA3AHHBIME C HarpueM). Moo yonaraTs, 9T0 3TH
NoNEMepHEIe KOMIIEKCH B IOUBAX MOIYT DASIMYATHCA IO OTHOCHTEILHOMY
y4aCTHIO B MX COCTAaBe 'YMHHOBHIX KHMCIOT M (PyABBOKHECIOT, a TAKKe MO CTe-
HeHH MOANMePH3amuy, OpUIeM HOCHeJHAsA, BO3MOMKHO, CONPOBOKAAETCA HAlb-
HelmEM YINOT ¥ OB YCTOHYABOCTH K THAPONA3Y IXeA0daMM
(epexoA B rPYNITy «IYMHEHOBY).

;aanooﬁpaaue BO3MOKHLIX (OPM COCTOANMAA TYMYCOBLIX KHCJIOT IO XapaK-
Tepy MX CBASH ¢ MHHEPAIBHEIMH BeII6CTBAMH TOYBHI M APYr ¢ APYToM, TOCTe-
HeHHOCTH MepeXofia ofHEX (OPM B JPYrHe U HEOCTATOYHAA MX H3YYeHHOCTH
BechbMa 3aTPYAHAIOT KoAKYeCTBeHHOE pasfiefieHAe FYMYCOBBIX KHCIOT Ha (hpak-
WM 10 9TOMY OPH3HAKY (T. €. 0 MX COCTOAHMIO WM, MHAde, 0 fopmaM cBA-
3H). 310 pasfeleAHe MoeT GLITE CAeNaHO MOKA TOILKO MpEGAA3nTENsHO, TeM
He MeHee M TaKoc NPHGAM3ATENLHOE pasfeneHAe HMeeT GOMBIIOH AHTepec, TAK
Kak T03BOAAeT BCKPHIBATH XapAKTePHHIC DASIAYHA MeKAY IOYBAMH Pa3HBIX
THIIOB U PA3IMIHOrO KyALTYPHOTrO COCTOSAHMA.

B Hacrosmiee BpeMa MLl NpuicpREBaeMcA CIAELYONIEro pasfelleHAA Hepe-
THOMALIX KHECIOT Ha (ppaxuun, I'pynnma ryMEHOBEIX KHCIOT ModeT GHITB pas-
neireHa Ha Tpn $pakuun (He CUMTAA IyMHHOBHX KWCIOT, BXOAAIMX B COCTaB
I'PYOIH N0oYBeEHBIX T'YMUHOB) :

¢paknua 1 — ryMAHOBHE KMCIOTH, PACTBOPAMLIE IIEIIOCPEICTBEHIIO B
PasBefieHHBIX IICI0YAX, T. 8. 663 IPeABAPHTENBHOTO YANICHAA 0GMEHHOr0 KaJlb-
umas; ora Ppakuus mpejcraBienra GonbImell 9acThb0 CYPEIMH I'yMAHOBHIME, T. €.
YIBEMUHOBHIMHE, KHCIOTAME (TOYHEe — MX HOJNMEPHEIMH KoMIueKcaMma ¢ Gyis-
BOKHCIIOTAMH), HaXOAAIMMUCA KaK B CBOGOTHOM COCTOAHMH, TaK M B DHfe Iy-
Maros Al, Fe, Ca Mg, pacreopamuix B 0,1 5. NaOH;

¢paknEa 2 — ryMuHOBble KMCHAOTE, DACTBODHMEIC B PasBefileRHEIX MIC-
JIoYaX TOMBKO TOCHe YAaNelnmA M3 MoYBH OOMEHHOTo Kaupumsa; ara $paxmus
TnpefcTaBlena YePHHIMH TyMIHOBLIMA KHCTIOTAMHA, HAH COOCTBOHEO TYyMHHOBHI-
MHE KHCIOTAMH (MX TONMMCPHLIME KOMILTeKCaMu ¢ yuactHeM ¢yappokucior),
HaxofAmuMEcs B gopMe ryMaros Ca, He pactsopmmux B 0,1 n. NaOH;

! YInE B 4DHIX/OCBASAHHOMD COCTONHEE, IDE KOTOPOM OUE BoAyT cefa kak csoGon-
N6 KHCIOTH.

270



$paKnEA 3 — ryMHHOBHI® KHCAOTH, PACTBOPHMEHIC B PasBeieHHHIX Iue-
J07aX IpE HonepeMeHHo o6paborxe mouswt kKmeaoroit (0,5—1,0 v, HoSO4 ma
X004y B HpH HATPeBAHUA) M IIeT0YLI0; CIOAA OTHOCATCA I'YMHHOBbIE H Yilb-
MHHOBEle KHCJIOTLU DOIHMEPHEIX KOMIUICKCOB ¢ (DyJIbBOKHCIOTaMH, CBA3AHHHE
C OTHOCHT@IBHO YCTOHYMBLIMA THAPATAMHE HOXYTOPAOKMCEN.

Tpynua ¢ymbBormenor Moxer GHTh HmOApasieleHa Ha YeThipe (paKmEH:

$paxmua 1a— QyIbBOKHCIOTE, PACTBOPEMEIC IPH HeIOCPEACTBEHHOMH
06paGoTKe MOYBH pa3BefleHABIMA MEHepanbHuiMu KEcToTaMn (0,4—0,5 n.) Ha
XOJIOZLY; CIOla OTHOCATCA TACTHI0 CBOGOHLIC (PyALBOKMCIOTH (06EIYHO B He3Ha-
YHTCILHOM KOIHIECTBE), a rI1aBILIM 06pasoM — (yabBOKHCIOTH, HAXOAALIHECS
B cocfiANEHHAX (KOMIIEKCAX MM COJAX) C MOABMMKHEIMM I'W/PATAMEA IOLYTO-
paoKuceil, IPeEMYIECTBEHHO AMIOMUHHES;

dpaxmma 1 — ¢yALBOKUCTOTH, PACTBOPUMEIE HPH IEIOCPOCTBOHHOM 06~
paGoTKe pasBefleHHEIMM INesoYaMH (3a BEIMeTOM NpeAbyl(eli ¢paxunam);
9T0 — ()YILBOKHCIOTH, BXOAALIMC B COCTAB MOJMMOPHEIX KOMILIGKCOB ¢ HePBOi
¢paxnmeit GypLIx ryMEHOBHIX KHCIOT, KOMIUNCKCOB, J€IKO CHAPOIA3YEMBIX Iie-
7I09aMu NpH HellocpeAcTBeRHou 0b6paGoTke;

dpakmEA 2 — QyIsBOKMCIOTH, H3BICKAGMBIC Pa3BelcHHHMH INe09aMH
BMeCT® ¢ TYMHHOBHIMA KhcHoTaMn (paknmm 2; clIeJOBaTeNsHO, 9T0 QyAbBO-
KHCAOTHL, BXOAAINHE B COCTAB MOIMMEPHHIX KOMILUIEKCOB C UePHBIMH [yMHEHO-
BHMH KECIOTAMH, HaXOAAmMMHCH B JOpDMC TYMAaTOB KaIbOuA, He pazjiarae-
MBIX Pa3BCACIHAIMA INEI0YaMH;

PpaknEa 3 — GyALBOKHMCIOTE! MOIMMEPHEIX KOMILIEKCOB C I'YMHHOBHI-
MH B YAMEHOBHIME KHCIIOTAMM, CBA3ANINLIX C OTHOCHTEEHO YCTOHYHBEIMA TH]i-
paTaMn NoJyTOpaoKHCel; H3BIEKAIOTCA N{CI0YaMy BMecTe ¢ (paknmeit 3 ryma-
HOBHIX KHCJIOT.

Ocolyio ¢paxnmo, 6aaakyi0 x QyILBOKHCIOTAM, COCTABJAIOT BEI[ECTBA,
pacrsopunmsie B 1,0 . HySO4 upm Harpesanmm; ora fpaxnus, 9acTo oTHOCHMAA
K TeMHIeJI0Ne3aM TIOYBEEHOIO TYMYCa, BXOAUT KAK COCTABHAA JACTh B CIOM-
Hble KOMILIeKCh, 06pasyemMble T'YMHHOBHIMH KHCJIOTAMU M (PyILBOKACAOTAME
rpyons 3.

Tlocie MPOXOMIKATENBHOr0 HCIBITAHUS PH/la BAPHAHTOB MBI OCTaHOBHJHCE
Ha MOTOJ(MKC aHAJM3a, KOTOPAA HAPAAY ¢ olpefeleHHeM IPYIIIOBOTO COCTABA
ryMyca faeT BO3MOKHOCTL HOAPA3MedATh T'YMHHOBEI® KHCIOTH H (yIbBOKHC-
JOTH Ha NepedmCieHHEe BhMe (pAKIHH, OTIHIAIONEECA 110 CBOEMY COCTOAHHIO
B TO9Be.

OCHOBIIYI0 9aCTh HOBOE METOAMKH COCTaBIAET MOCIEAOBATENBHBA XOf[ aHa-
am3a, KOTOPLIA 09eNb CXOfleH C IPesKHell MeTOAHKOMH; IIaBHOE OTIMYHEe 3aKIIO-
9aeTcH B TOM, UTO olepalyA JAeKaJbNuposaHns, nporspogusmasncs 0,1 H. cep-
yoit KucloTOH, 3aMeneHa o6paborkoir 1,0 2. Na;SO4 (1. . HefirpaibHo CONBIO
Na); KpoMe Toro, CAIBHO COKpamleHa AJZMTEILHOCTh BCeX IOCHeNOBaTeNBHLIX
o6paboTox nyTeM HpUMeHeHHA NEETPAQyrEposandA. OTOT IOCHeAOBATONBHEI
XOJf aHANTH3a COCTOUT K3 CIE/[YIOUHX OMepammii:

1. BKcTparAposaHHEe HaBeCKH NOYBBl CMECHIO ITHIIOBOTO CIIMPTa ¢ GeH30m0M
(1:1) naa HBBNETECHHA FPYNIBI BOCKO-CMOI,

2. Jlexamsumposanme moushl myreM o6paGorke 1,0 H. NazSO4 mo ynanemns
o6MeHHOro KaaLmMs (Nas MepeBOfa ryMaToB KaJdbUMf M MAarHAf B TyMaTH
HaTpus).

3. Buenenne ryMycoBBHIX KHCIOT, HAaXOJHBIIMXCA KaK B CBoGOJHOM €O~
croanum, Tak u B Bufge ryMaros Ca m Mg, nyreM noa‘rosnoi‘: MHOFOKpATHOH
obpaGoTkn mexanemuposanmoit mousst 0,4 m. m 0,02 n. NaOH.

4. Tlonepemennas o6paGoTka mowsn 0,5—1,0 n. HoSO4 (ma xomomy m npw
narpenannn{ u 0,1—0,02 5. NaOH jun maBnedeHUA TyMYCOBHIX KHCIOT, CBA-
3aQHALIX C OTHOCHTENBHO YCTONIMBELIMA HONYTOPHHLIME OKHMCIAMH,

5. Ompejienenie 1epacTBOPMMOro OCTaTKa (rpynnbl NOYBEHHHX «TYMH-
HOB»).
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B menoYHKX BHITAMKKAX, HONYIaeMEHX HPH omepamuax 3-i m 4-ff, mpoms-
BOZMTCA, OyTeM NORKACHCHHS COPHON KMCIOTOH, pa3feleHHEe TyMyCOBHIX KHC-
TIOT Ha TPYNIY T'YMHHOBHIX KHCAOT M rpynny ¢yassoxncior. Cofepixanne Kamg-
J0if TPYNIEI IPK BCOX OMOPANUAX ONPeNeNASTCA HA OCHOBAHHM CONEPKAHWS
OpraHHETECKOr0 yriepofa M HOLONHHTENLHO — OPraHHYeCKOro asora (mo Mero-
nau, mpepnoskenusM Y. B. Tropansiv).

HKpome manoskenHOro mocienonaTel-HOrO Xofia aHANu3a, B OTAENLHHX Ha-
BeCKaX MOYBHI, HKCTPArMPOBAHHOiH CHMPTOGEHS0JOM, HPOMBBONATCA NOUOJHM-
Te;LHEI® ONpeNeNeRns B HelAX (PAKINOHHDPOBAHAA TYMHHOBHX KHGIOT U
$yasBorEcaOT. ITH ONpe/ieNeHAA 3aKMOIAIOTCH B CENYIOILICM:

6. Hemocpencrsennas ofpaGorxa mousn 0,5 n. HoSO4 ana mspnedenma n
onpenenenus Ppargun PyIsBOKHCAOT, HaXOZALIAXCA B COSUHENHH C TONBIIK-~
HEME HOpPMaMA TMIPATOB OKHCH ANIOMHEAA (H OTIACTH ’Kelesa); oTa (pak-
IuA XapPaKTCPHA ZiA NOA30MHCTHX HOYB M 0co0enno — HX RILTIOBHANGHRIX
TOPH3OHTOB.

7. Hemocpencrsennan ofpaGorka mousst 0,1 m. NaOH pna waprevenmms
¢paknma rYMAHOBEIX KHCJIOT M (HyAHBOKHCIOT, HO BAI{HIMEHHBIX KANBIOHEEM K
yetoamBEIME (opMaMu THMApOOKHCeil aNMOMmMHEA ¥ jKele3a (0HA BKIIOYaeT
u gyansoxuciors, mspaexaeMsie 0,5 n. HoS04).

OIMNCAHNE XOJA AHAJIN3A

MoaroToska o6paanoB kK anaausy. Iogroroska o6pasnos K aHa-
JIA3y COCTOMT, KaK 5TO OOKIYHO NPHHATO, B NPOCYIIHMBAIIAHM ][0 BO3AYIIHO-CY-
XO0ro CocToAHEA, B oTGope Hepa3NOKUBIIAXCA OPraHAYECKEX VCTATKOB H B OT-
MlesieHAN KpynHo3eMa npocenBaBmeM ofpasna Iepes CHTO C OTBEPCTHAMA B 1 M.

OCHOBHOA (IOCJIEOBATEJBHBIN) XOX AHAJM3A

1. OnpeneneEnme CcofepXKABHA BOCKO-CMOJ (NOTBOHHBIX
«Gurymon»), Hasecky Bospymmmo-cyxoit mousst B 20—50 2 nomemaior B Gy-
Ma)KHBEI DaTPOH (MM NAKCTMK) H3 QUIBTpoBANbHO# GyMarm (mpenBapATeNs-
HO 3KCTParEPOBAHHON CMeCHI0 CIEpTA ¢ GOH30J0M), KOTOPEIA BCTABIAIT B 4N-
napar Cokciera, mocie 9ero moYBa ITOKBEPraeTcs IKCTPATMPOBAHMIO CMOCHIO
cumpra ¢ GensonoM (B orHomenmu 1:1) okoao 40 wac. Ilo oxomwammE 5Rc-
TPaTEPOBAHUA U8 HKCTPAKTA YHANAT PacTBOPHTENb (OTTOHKONW HA BONAHOH
Game), a cofepRaHMe H3BIOYOHHEIX BOCKO-CMOJ ONPENeANT BSBEIIMBABHECM
nocie BEICYMABAHUA A0 HOCTOAHIOTO Beca B TepMocTare mpu 80°. aa mocie-
JYIOIN[EX BEIYMCJEHHI CoAep/AaliHe yriaepofia B 9Toi (pakumu rymyca NpUHm-
Maerca paBHEIM 72%, a cofepsxanne a30Ta PaBHEIM HYJIO |,

OKCTParMpOBAHEYI0 IIOYBY BHHAMAOT M3 NAaTPOHA, TOMEINAKT TOIKAM
¢hoeM B MEPOKYI0 (apdopoBylo YalIKy M OCTABAAIOT WO TATOM IPH KOMHAT-
Hof TeMmepaType Ha HOCKONbKO AHeH (IIPE MepHOL] peMeImHBaHNH)
710 TOMHOTO yAaXeHusa pacrpopureins. llocie 3TOro ee HOmOIHMTENBEO PACcTU-
PAIOT B CTYNKe 7 MPOTYCKaIOT Tepes curo ¢ omeperaama 3 0,25 ux. Ma monro-
TOBJGEHOTO TAKMM TyTeM oOpaama Gepyr Tpu Hamecxknu, oT 5 mo 10, sHorma
no 20 2, Kaxemaa (pasmep HABECKM BABHCHT OT CONEPKaHWA ryMyca) His mo-
chexyomux onpencxennit. G ofHo# Hs BSATHX 11aBECOK MPOJOIKAIOT OCHOBHOM
(\nociesioBaTe bAELA) XON aHANMBa, fiBé JIPYrHe CIYKAT AJA AONONHHATENBHBIX
onpeneNeHRil, ONACAHALIX HIDKE,

2. MexanboupoBamue pactsopox 1,0 5 NaSO,. Hasecky mouss
(5 mm 10, muorya 20 2) moMelmatoT PaBHEIMH TIOPIHAME mO 2,55 z B TONCTO-
CTeHHEI® TeHTPUQYRHEE cTaKauil (IPOGHPKE), B KAXKMHI CTaKaH MPHIABAIOT

! Mpa Gomee Towmmx paboTax ComeprRAEEO YIMEpojia H A30Ta B BOCKO-CMONAX MOMeT
OwITL OTpefeNeH0 HEMOCPORCTBOEEO,
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30—35 ma 1,0 B. pactBopa NaySQ, CraxamH 3aKpHBAIOT XOpPOLIO HpHrHAII-
UBIME KayTyKOBKIMI MNpOOKaMH H cOJepMmMoe HX HeCKOJBKO pas XOpollo
IiepeMemuBaOT (B3GANTEHIBAEAEM OT PYKA), Jicie Yerv CTAKaRLI OCTABISAIOT
 loKkoe Ha HoOWbL (na ocobom mraTHBe-mofctasie). Ha gpyroit jens mpo-
H3BOJATCA OEHTPEPYTHposatHe B TeUeHHe 5 MUH., HoCHe Tero HPo3PaILIf
PacTBOp CIMBAIOT B YHCTHIH COCYN, 4 B CTAKAHEI ¢ MOYBO/ NPHIABAIT CBEeMKHit
pactnop 1,0 B NazS0,, cogephuMoe cTakaHoB XOpoUIO B3GaATHBAIOT H MOCTe
HACTAMBAHUA B TedeHHe 1 vaca CHOBA NPOMBBOAAT UCHTPHYTrHpOBaHEEe M CHM-
BaEHe NpospauHoro pacropa. Taxas moBropHas obpaGorka pacrsopom 1,0 m.
NapSO4 ¢ BacrampaHmeM 1 LeHTPH(YTHPOBAHHEM IPOMABOAHTCH JIO NOTHOTO
BEITeCHeHHs1 oGMeHHOro Kaapuua s atoro Tpe6yercs, B 3aBHCUMOCTH OT CO-
AcpyKaina 06MEHHOro KaJblHA, 0T TPEX A0 MATH, pejko Gomee, 06paboTok.

Caureit B oimA cocyn pacTsop NaSO,, monydeHRH npu AeKatbLupOBAHNH
BCeli HaBECKW AHANWBHPYEMOii TMOYBH, JIPOIYCKAIOT Yeped IJIOTHHM (GUIABTP A
AOBORAT To ompesieNensHoro obmema (250 mmu 500 ma), n3 KoTOporo GepyT mop-
1M [ OIpeNeldeHnA Yricpoia U a30Ta.

Onpenenenne OpoRaBouTCH 110 06LeMHOMY (THTPOMPTPHYECKOMY) METORY
U. B Twpuna B cyXoM oCT4TKC OT BuUTAPHBAHHMA B3ATON HODUAH DACTROPA;
ofmpii_a30T ompe/eNACTCA TAKAM jKe 06pasoM 110 XPOMOBOMY MHKpOMETORY
W. B. Tiopuga. IIpu HeoGxo/4MOCTH TOYHOTO ONpeAeIeHHA OPraHMYeCKOro aso-
Ta HCOGXOINMO BHeCTHM TONPABKY HA COJICPIKANMEe aMMMATHOTO a30Ta, KOTO-
PHIii ONpeACHH#ETCA B OTHKONBLHOH NOPOMM PAcTROPA TyTeM OTTOHKH ¢ MarHe-
3RaNLHBIM MOJoKOM (1o MeToRy MaHcypsna).

B cayuae saMeTno# GypoBaToii OKPacKH pacTBOpa NMPOU3BOJIMTCA B OTAENb-
HO¥t ero MOPLNY 0CaKIEHMC YMWHOROH KHCJIOTHI IIyTeM MOXKACIEHUA CCPHON
KHcaoTolt Ao wouventpammn 0,05 B. m nocuenyioumec oipefenenne B 0CafKe
TYMBHOBOW KUCJIOTI yriepoAa B a3oTa (cM. 06 9TOM B ONMCaHHH aHAJM3A IIe-
J04YHOM BHTAKKY) .

Mpumeuanue Ilpr Puisrpoanmm pactoopa 4,0 B NagSO ma dmiusTpe OCTART-
esi 1 HeGounion TBC P " T dunmp opramu-
4CCKHE OCTATKM ¢ HeGOIhIIHM oM panbHHX acTER  Kop W OpTaHA-
MCCKHC OCTATKH MOTYT GHITH JIETKO CMwTW ¢ (uintpa ¥ NPUCOeRHHeHH K IOYDC, & OJA

MeHbMIEHAA OWAGKA OT OOTCPHA NPHCTABMHX K (I)mr Y MENKWX OPTaHWYeCKAX YRCTHI]
én:n.-rp NPOMEIBAIOT pasa ABa MONOrpeTHM pactsopoM 0,1 @ NaOH m TpaT MPACOS; LA~
HHIOT K )IOCieyIOIiell IXeT0YHON BHTMKKe.

3. BElereHrne TYMYCOBBIX XHCJIOT H3 JeKaxbOmpo-
BaHHOI Mo 4B b Iousa NoClie JICKaALUMPOBAIIMA IACTAHBAETCA B TeYEHHE
uoun ¢ pacrBopoM 0,1 5. NaOH, fina 1ero B nentpudykHEe CTAKAHEI C JeKANb-
OupoBaHHolk UouBoit naamsaoT 1o 30 #a 0,1 H. NaOH, craramm sakpeiBaioT
mpo6koil M copep:xmMoc Xopomio BaGanThsaior. Ha mpyroit menk B cTaKaHE!
106apaA0T 7—8 M4 HachieHHOTo (Ha X0;101y) pacTBopa NaxSQ4 (g xoary-
IS TAMIMCTRIX 94CTHL), IOCHe Uero CTAaKaHbl 3aKpHIBZIOT, BaGaJTHIBAIOT
M 10csTe oTcTamBaEuA B TedeEme 10—15 MuH. npomssonAT MeRTpEPYrHpoBanUe
(5—10 Mun.) OrncutpudyrHpoBaHibii TeMULIA PACTBOD CIMBAT B IHCTYIO
crAAHKY (MM Konby), a 0CTaBIIyIocA MouBy obpabaThisaior mosropso 0,02 n
NaOH o nonysenms mouru GecuperHoro pacrBopa. O6paboTka Kammuil pas
RAKIOYAETCA B HACTaMBaHMM (Ioclie B36GaiaTLIBAHMA) co CBexell mopmueit
(25—30 aa) pacisopa 0,02 1. NaOJT b rcucume 1—2 wac., nocie doro jio6as-
anior 7—8 M4 HachileHHOro pacTBopa NapSO,, cMcch B3OANTHIBAIT, OTCTAaH-
paior B Teuenne 10—15 Mun. n neaTprdyrEpyior, 3aTeM MpoapasHLi pacTBOp
CJMBAIOT B O{HH T TOT ’Ke COCYA.

CoGpannRii BMecTe L{eJ04HO| PaCTBOP MOBOLSAT JO ONpefieleHHOTo 06beMa,
Nociie Iero OCTABJAIOT Ha CYTKHE (B 3AKPHITOM COCYAe) AVIA NONONHHMTENBHOrO
OTCTAMBAHMA, 3aTeM NEKAHTAPYOT M (HILTPYIOT Yepes IUIOTHLIE GuiLTp.
Occeputnit Ha Alie 0CAOK MOYDH Ha (PMABTD He NCPEHOCAT M HoCTe [eKaHTH-
pOBAHMA PACTBOPA UPHCOCHMHAIOT CMbIBaHMEM K NoYBe, BaXQAAMIe#cA B NeHT-
pREYHRHBIX CTaKAHAX,
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M3 orguasTpobanHoro pacTsopa GepyT nopuHM HaBe¢THoro o06TLeMa It
ompefiencnus obuiero yriepofa M a3oTa; KpoMe TOTO, B OTAeJbNO# GoXbmIoN
sopuAR (0OHITI0 110J08HHA BCETO PACTBOPA) OCAMCIAIT TYMHHOBYI KHCIOTY
1,0 . pacrBopom H;SO4, B3nrOoM B KonmuecTne, Iif PHO BIBoe NP
uleM copepkainme B pactBope NaOH (t. ¢. 50 KoHuenTpamuu oxoio 0,05 u ),
apu Harpesauuu no 60—70° Ocapok ryMHHOBOIN KHCJIOTL! 110C.1¢ OXJaMISHEA
H ocejanua (Nyullle B TeucHHe HoYA) OTQUILTPOBLIBAIOT Ueped GyMasKHLIH
¢uastp, npommsaior 0,02 5. HSO, w croBa pacTBopsaior ropsageit (,02 m. we-
JA04bI0. PacTBOp ryMaTa HaTpHMA NOBOJAT A0 OMPCAeNeHHOTo oohema (100 ma)
u u3 Hero GepyT oTpelbHEIe IOPIMM JUIA ONpEAeNeHHEA yriepoja H asoTa.

Jlna onpepelieHAs Yriepofa B IGEMOTHBIX DACTBOPaX HOCIEAHHE NOMCHAIOT
8 KonGoukn eMroctsi0 100 M., HeiiTpanusyior cepHoii kucaoroit (1,0—0,1 H.)
10 MOABIEHNA 0CafKa IYMUHOBOH KHCJIOTL, I0CHE T6ro M36LITOK KHCIOTH Heii-
TPANM3YIOT HECKOILKMME Kanaami 1,0 H. pacTBopa COALI J\0 PacTBOPEHMA 0CAf-
Ka; B KomGouxu npubamnmior oxono 0,1 2 MPOKaNCHHOrO MOPOIIKA TMEM3H M
PacTBOpLI YiapHBalOT fio IeGonblioro o6beMa a JTepPHUTOBOH IIATKe (0CTO-
POMKHO), a NOTOM Ha BOJAHO# GaHe JocyXa. 3aTeM OmpEAeNNIOT Yriepof| Ho
obbeMHOMY (TMTpoMerpuyeckomy) Merony M. B. Tiopuxa (kak ompepenenue
TyMyca B IOYB4X).

Ilpm onpepenenun asora BHINAPHBaHME PACTBOPA HPOHBBOAMTCA C HCGOMB-
IIEM B3GLITKOM KHCIOTHI.

To pasHocTH MCKAY OGIIAM COJiCP/KAHKOM YIJIepoAa M azoTa B IIEJOYNON
BEITSKKe W COJ(CpPKaHMeM HX B FYMUHOBOH KHCJOTe BHITHCIACTCA COJlerKaHHe
yraepoaa v asora B PyALBOKHCIOTAX.

NMonepemennasn o6paGoTka MOYBIM KNCIOTOH H Ife-
noupp0. K moise B meHTPEPYKHBIX CTAKAHYAKAX JIOCTe OKOHYAHMA TPCABILY-
meit onepanuu npuimsaor 30 xs 0,5 . HySO,; cMeck BaGarTuiBaloT M ocTaB-
JAI0T Ha HOYb, MoCJe ero IeHTPEQYrupyOT H CIAMBAIOT OPOIPAUTHKIM PacTBOP.
Jlus ynanesua M3 MoYBbl MAGHITKA KHCHOTH NMOYBY 2 pa3a MPOMBIBAIOT JUCTWI-
JMpOBaHHOIl Bojoll, NPAANBaeMOl KaKAELi pas B KonmuecTBe 30 M4 co B3Gai-
ThIBaHHeM H HeHTpudyraponaHueM. IIpoMeisHEIe BOJK IPACOC/IHHAIOT K OCHOB-
HoMy KEcJaoMy fuasTpaTy (o6 aHaJMae Cro cM. HIKe).

3areM X HouBe B UGHTPHQYKHBIX CTAKaHYMKAX npHIEBalT 25—30 M4
0,1 n. NaOH; cmect B36anTHBRIOT M HacTamBalOT B reueHue Houn Ha apyroi
neHb npubasisnior 7—8 M nmackmernsoro pacrsopa NaOH, BaGaiteBalor, falor
orcroAaTsess 40—15 mun n mertpudyrnpyior llpoapavnmii pacTsop causaioT,
u onepanus mosropserca ¢ 0,02 u. NaOH, xak yxazamo B 1. 3, A0 toayueHHs
nourtH GecmBeTnoro pacTBopa, JUIA gero o6biyHO TpeGyerca nc Gonee NByx 06-
paboTok. CanBaeMble PacTBOPH! CoeTMHAIT BMecTe (06 aause MX CM. HHsKe).

Io oxonuanuu 06paboTku IMeN0UBI0 UOUBY B MEHTPUPYMHHEX CTAKAIYHKAX
sanusaioT 30 x4 1,0 B. H280,, mociae yero ¢crakaHIMKH CTaBAT B KHNATAIBIUK
Koxa (wim B Bopadyio GaHio) M HarpeBaloT B TeucHHe 1 Taca (mpy nepuopnde-
CKOM TlepeMelIMBAHEN CTekNAHHOH manoukon). Ilocue oxmamieHHMA neHTPH-
(yrupylot, cAMBAOT PACTBOP M 2 Pasa NPOMHIBAIOT BO/ON, KaK I mpu o6paGoTke
0,5 1. HySO4 (cM. Buimze).

TMocne sToro 1ouBy B UCHTPAPYKALIX CTAKAHYAKAX CIIOBA 3aJABAIOT
25—30 ma 0,1 1. NaOH, cMecs p36anTeBalor H 0CTABIAIOT HA 1109%; HA Jpyroi
nean npubasnsor 7—8 ma nacrmenHoro NasSQ:, nentpndyrupyior B ciaBaloT
PacTBop, a 3aTeM NPOM3BOAAT NMOBTOPHYIO o6paGorky 0,02 H. NaOH, kak onn-
caHo B 1. 3.

06a KHCIEIX PacTBOpA, MOJyYPHESX Npu 0dpaborke 0,5 u. 1 1,0 1. HzSO,,
06bluHO coepusioT BMecTe |, ynaprBawT (Mocie HeMoaWoi HefiTpaTAasaumn) Ha
BOJIAHOIE Garie 1o o6beMa 200—250 Ma n 3aTeM OIPCUCIAIOT B OTACNLHBIX HOP-
REAX Yraepof M azoT. ITpu 5ToM 1A onpeneleHus yriaepoda HeoGXouMo nepes

1 Tag KaK CORePAHAHR® YriepoAa E asoTa B pacrsope of ofpaborkm 0,5 m H,SO,
Ha Xofony ofMYHO G9eHD HOSHATETEILHO
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BHIDAPHBAaHMEM [0CYXa B3ATOH HOPOHE PacTBOpA TMOJNHOCTHI0 HelTPaln3oBaTh
ero (eAKEM HATPOM Wi COJ(OI).

Hfexounsie pactsoput uoce o6paborkn 0,5 B. 1 1,0 5. HoSO, amanusupyior
HIA B OTAGABHOCTH (B CIYYac 3HAMATCILIONO Pa3iHYHA B COMGPKANHM TYMH-
HOBOH KUCIOTH IO OKpacKe), MM KC COCJUINAIOT BMeCTe 4 aHANHIMPYIOT Ha
CoepKaHAe YriICPOfia M a30Ta, a TaKXAKe IyMMHOBOIT KUCIOTH (IO Yriepoay
W 830TY) TAKHM 3¢ 06pu3oM, KaK MEJ0YHOH PACTBOP MOCAC ACKANBIMPOBARANL
(cm. m. 3).

Mpumewanne, IoiyeHune Ne;I0UAKIC PACTBOPH OTCTAMBAIOT ¥ QUIBTPYIOT, KAK M
IICN0YHOH PacTROP WoCHe AeK4IBIMPOBAHESA, & OCAMOK HPECOCAMHAIOT X OCTATKY MOUBH
B uenTpHQYHMAMX CTAKAHTHKAX.

OcTaTok MouBH. OCTATOK MOUBH B LCHTPUPYIKIBIX CTAKAHIAKAX OT-
MBIBAIOT OT cosieif 3 pasa BojoH, OpHUem B TePsblil Pas BOAA MOAKHCIAETCH
HeckoAbKAME MumrinTpamu 1,0 n. H,SO,; npa KamaoM mpoMbiBaENN mpAMe-
HAeTcs B3GaJNTHIBaHMe, 3aTeM HENPOJ\OIKHUTCABIIOE OTCTAMBAHME W TEHTPAPY-
rapoBaBue. ITo okOHIAHNH IPOMBIBAHESA N0YBY HCPEHOCAT BO B3BEMIeHHYIO dap-
PopoByIo ualuKy; mocie OTCTaMBaHHA M3OHITOK BOJBI CIMBAIOT, 3aTeM BEIApPH-
BAIOT JOCYXa Ha BOJAAHON GuaHe, OBOJAT N0 BOBAYMHO-CYXOTO COCTOSHMA H
B3BewuBalT. CyXoli OCTATOK PACTHPAIOT araToBHIM MECTHKOM M B3 Hero GepyT
HABeCKH JJIs ONpC/iesielMA yrilepoAa H asora. Cofiep:xaHHe NOCTeNHHX Iepe-
CUATHIBAETCA B IPOLESHTAX K HCXOXMOI NaBecKe MOIBHL.

JIONOJHHUTEJNBHBIE ONPENENERAA

| Hemocpeacrsesnan o6paGorka mousH 0,5 m. HSO,.
Hens o6paborku — oupedenenuc (PyInBoKKCIOT, HaxoAsmuxcA B (Hopme coe-
AuHeuuii ¢ MOABMAHEIMA (OTKO PaCTBOPHMEIME & KHCJIOTAX M ICJ0Yax) Uo-
JyTOPHEIMH OKHCJAMH, 8 JacTbi0 H B CBOGOHOM COCTOSHMH.

Hagecky uouBu 8 5—10 2 nomMemaior B kKoaby ¥ K Heil npuimsalot 250 xt
0,5 1. HoSO,. Konby saxpmpaot 1po6Koit, Comepkamoe B36aNTLIBAIOT HECKOMIE-
KO pas M OCTABIAIT Ha Houb B mokoe. Ha Apyroit nesb copepskuMoe KoaGut
CHOBa B3GaNTHIBAIOT M 3aTeM (UABTPYIOT Yepes CYXOl CKIaAdaThlif MAOTHBIA
$uabTp ¢ mepeHecenyeM na nocaefnuit nousul. @uarTpanna ofLYHO HAeT Ho-
€TaTo¥HO GLICTPO, M PAcTBOP MoJdyuaerca Tpospaunnit. s mero GepyT mpoGhr
ANA ompefieNieAHA yriepoja A asoTa (KaK OMMCAaHO Bbime B 1. 4). Jlaa Beramc-
NONHA COMlePKaHAA yriaepofia M asota QYIBBOKMCIAOT 3Toif (paKmEM H3 HOTY-
YeHHBIX Pe3yJbTaTos olpejeleHHil yriepoja M a3oTa BEHIYNTAIOT CONepHKaHEe
ax B conesolt BuTAKe (1,0 H. NapS0O4) ocnopioro xonia ananwsa,

2. Henocpegcrseunaas o6paborka nouss 04 m. NaOH,
Ileas aro#i 06paGoTKN — OIpenesieHNe T'YMYCOBHIX KHCIOT, He BaIIMIIEHHBIX
KaJabnueM WIH 0GPa3yiomIax ¢ TOCAGMHMM COXH, PacTBODEMEI® B PacTBOpax
Igeoveii; mpu aToil 06paboTke pacTBOpPAIOTCA U (YIHBOKHCIOTH, PACTBOPHMEIS
B 0,5 m. H2S0,.

Hagecka mousst o7 5 5o 10 2 Moxer GuiTh 00paGoTaHa ofIHEM W3 ABYX BO3-
MOMKHBIX cnccoGoB. llpu mepsoM cnocoGe o6paGoTka BeneTcA B HeHTPHPYHKHEIX
€1aKaIYBKaX COBePIIGHHO TaKWM e o6pasoM, KaK ONHCaHO BHIIe JJA omepa-
MR BBYICEHHA TYMYCOBULIX KHCIOR Vocae AeRanpiupoanua (u. 3). Hemocrar-
KOM dT0ro cmocofa jist MHOTHX HoYB (0COHCHHO He HACHIIEHHHIX OCHOBaHMA-
MH) ABIAETCA TPYAHOCTh HOJYYeHHA NPO3PAUHBIX PACTBOPOB, TAK KaK IPHGaB-
7leAMe KoaryiasaTopa B BHIe HachimeHHoro pacrsopa Na:SOs m uenrpadyrapo-
BaHWe He JA0T XOPOWMKMX peayabTatos. ITooToMy YA0GHEC TONK30OBATRCH BTO-
phIM ciocoGoM, KoTophii cocrout B caeayiomem. Hasecky mouBEl Heamkom Io-
MeINaloT B MIMHADP Miu konby, Kyxa npuansaor 200 xx 0,1 5. NaOH, zaxps-
BalOT Ipo6KOil, HECKOAbKO pad B3GaJNTHBAIT M OCTABNAIT B NOKOC Ha HOYb.
Ha npyroit nems mpu6asuaaior 50 x. nacuimienHoro pacrsopa NasSOy, B3GanTh-
BaloT ¥ 3aTeM ucpes 15—30 MuH. QUABTPYIOT 4Yepes CKIAmIaTHIl MIOTHEIH
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(uapTp, NepeHocA Ha MOCJIENHAIN CPasy Mo BO3MOMKHOCTH BCIO (10YBY (KaK 210
flela@TCA IPU NPUTOTOBIEHHH BOJHBIX BLITAeK). LIpu sToM ueppuie MyTHEIE
nopnEn GuabTpaTa REMIHBAIT 06pPaTHO Ha QUALTP, & COGMPAIT TONBKO HPO-
3pavHBI PACTBOP, U3 KOTOpOro OepyT ompefesieHHbIC LUOPUMA IS AHAIHAOB
(ompesiesrene yraepofa m asora, OCaMcIeNne IYMUHAOBOM KHCIOTH C LOCHeAYIo-
ImAM oNpefielleHHCM B Hell yriepofia H a30Ta, KaK OMMCAHO BRIIE B N. 3).

Mpumewanua 1 [loreneaue %nﬂuﬁanm J0 KORJla BO BTOPOM Caydae Heoli-
8aTeNLHO: TpoMbiBaBHE pacTBopoM 0,0: tea Ilpu

(mo
PARROCTY) YTIepofa H a30Ta PYJRBOKHGIOT HYIHO nuwecu COftepIKARMe MX B B CONeRo
priraskke (1,0 H NagSO4) ocuoBEOre Xoja aHaamaa.

2 Mcomtanue pad.MMERIX BAPHANITOD ONMCAWHOM METONMKH B LpPOMecCe ee paspa-

GOTKE IMOK: 9r0 ;A A, u cp pealeM'a'ron He0GXOIMO, BO-Tep-
BHIX, beA 10 6, B TEKYIICM BUTH
TpeNiymeM FORy; BO-BTOPHIX, 06A8aTeNBHO IpAMeNATE onepanmo SKCTPACHPOBANHH
cnnpro-GesaonoM niA YAMICHES BOCK! Ipu nc Ol PALME I OB,
cofieKamux oKowro 5% ® BHmIe BoC )1, MOy Hble PEBYNbTATL
onp HA Ty X KHCJHOT, ¢ noT u 0 OCTATKA' an

[RHOBHIX l\H(‘..'[OT H xepacmpm(oro OCTaTKa HOTy‘I&'O‘I‘C’I HPeyBeTHICHOLIME, a AJIA
YABBOKHCJIOT -~ CHJIBHO NpeyMeHbIIeRRBIMA

BLIYMCJIEHHME PE3YJILTATOB AHAJIN30B

PeaynbraThl aHaIH30B, T. ¢ ONPOACICAWI( yraepofa A azora Bo Beex dpak-
NUAX, BHIYACIAIOTCA B NPOMEHTax K NoYyBe H, KPOMe TOro, B IIPOIEATax K o6mme-
My yriaepofy (Ans omipeneleHmii yriepoma) M K oGmeMy asoty (mias ompefeie-
muil asora). IlpaMepoM BBIpaeHNA Pe3yAbTaTOB ONMHMCAHHLIX BLINIE aHalH30B
cuyxar ta6a. 1. OHa mO3BONACT COCTABMTHL HpENCTABIEHHC O TPYNHOBOM CO-
cTaBe TyMyca ASHHO MOYBH M o (PPAKLHOHIOM COCTaBe TIABHBIX IPYNI ryMy-
COBHIX BeIeCTB, T. €. TYMHHOBBIX KHCAOT W (yIbBOKACIOT.

Tpynnonroit cocTaB ryMycCa BuYNCIAETCA Ha OCHOBAHIIH Pe3yJb-
TAaTOB 110C/Ie0BaTCALHOrO Xo1a awa:Tu3a. CoraacHo TaHHBIM Tafi. 1, 3TOT cocTaB

PesyanTaTsl aHAINSA
TMousa — IMHKS.‘KO‘ISEHH* 9YepHO3EM,
(MaTepraint

Ofwee conepkanne
C | N

@ AR FYMYCa B0 XOAY AHA (H3a -

% % K 06- % % K 05-
K noync memy C | K wouse memy N

T . —

IMocaenora- |[Mcxoaumas mowxa .. 39 100 0,28 100
x0,0 |PacTBop
aHA (33 1) ® cuupro-Gensoae . . 0,12 3,0 — —
2) 1 1,0 8. NagS0q . . . 0,14 3.6 0,011 3,9
3) 804 8 NaOH . . . . 2,18 55,7 0,134 47,9
4a) B 0,5 8 (ua xoxony) m
10 (upu HATPeBATHE)
Ha! -« .. ] 0,206 5,3 0,039 13,9
40) 50.1 n NaOH . ... 0,509 13,0 0,036 12,9
5) ocTATOK . . . . . . .| 0,80 20,4 0,06 24,4
Cymua X | 01,0 | 028 | 100,0
Jonoawreas- ipact P { 3 'BCI-
Hile onpene- | Ho.
ot 6)B05m HiSOs . . . .| 0,10 2,6 | 0,012 4,3
)04 x NaOH . . . .. 0,91 23,3 0,076 21,4
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sbIpasaTea crnegyomumu nudpamu (B % k obugemy Yyriepony mno RaHHBIM
onpeneneHna yraepoga dppaxoui) :

Ilo naHHEM B uepeuncucrul
anaansa Ha CyMMY B 100%
BocKo-tMo. (W e e e e 3,0 3,0
F'yMHHOBHC KHCJAOTRL . . . « . . 46,5 46,0
DyibBOKHCIOTH . . . . . . . 22,2 22,0
HepactBopaAMumit octatok . . . 20,4 20,2
Bemecrsa, pacrBopEmie 3 1,0 n
NagSO¢ . v v v v v v v o e 3,6 3,6
BemecTra, pacrBopuMuie 8 05 B n
1,08 HyS0« . . .. e 5,3 5,2
Cymya .. . 101,0 100,0

Ipunedasme. Bouny 1010, ur0o B pesysibrare HemaGe:KHHX nOrpelm-
HOCTeH NpH aHANM3e MTOroBag CyMMa cocTaBiaser He 100 %, a HeCKOJLKO
MenLue uan Goabwe (B uamHoM caywae 101%), cieayer noayuenBLictnud-
PHl MepeuHciIuTs, NpHReJA HX K cyMme B 1009%.

@®paxuyuonusi cocran HKak yme Guio ckazaHo Bwme, rpynma
TYMEHOBHIX KHCJIOT MoKeT GHITh pasienena Ha TpH (pakuun:

1 — pacreopEMYI0 HemocpeacTBenno B 0,4 5. NaOH,

N fé— pacteopuMyio 8 0,1 5. NaOH Tombko mocme pmexamsmmposanms 1,0 H.
25504,

3 — pactBopumy®o B 0,4 n. NaOH ronsxo mpm peMeIHol  o6paGorke
0,5—1,0 1. HoSO4 1 0,1 1. NaOH.

Conepxxanne (paxiyum 1 GepeTcs u3 peayTbTaTOB AHANH3A INENOYHON Bbi-
TAIKKH, TONYy4YaeMoii npH nemocpencTBeHHoi 06paGoTKe OTHAEALHOM HABECKH
nousst pacrsopoM 0,1 w. NaOH, 7. e. ua 7-it ropusonTanbHoii rpadst Tabm. 1;
JUIA IAHHOM ModBHI 0HO paBno 14% (mo yraepony) or o6mero rymyca. Comep-
wanue Ppaxnun 2 (CBA3aHHONM ¢ KATbOHEM) BEITHCIACTCA N0 Pa3HOCTH MEMAY
KOAMYECTBOM CYMMHOBBIX KucIOT, mapiekaembix 0,4—0,2 m. NaOH mocae

Tabanma 1
€0CTaBa rymMyca
Tatapckaa AC(P, ropusont 1—10 cx
A M MsacBukonoii)
TyMmHonie KUCIOTI DY.bEOKUCIOTH
c N c N
C-N “|C N C:N
% K % k 06- | % Kk % K 0b- % 1 % 1 06- % K % ® 06
nouse} wemy C | nouse | miemy N nouse | wemy C | nouse | miemy N
13,9 — —_ — - - - - — - -
12,7 | — — - — - —_ - -—

A

16,3 1,55 | 39,7 [0,004| 33,5 |16,5]0,63| 16,0 | 0040 15,3 |15,7

53| — - — .. — — - — —_ —
1511027 68 |002| 7,1 (133|024 6,2 |o0,018] 5,7 |15:2
133 = BOAS i = A DA [ 2=

14,3]1,82| 48,5 o,u4| 40,6 !46,0|0,87 22,2 |o.oss| 20,0 '15,6

GCuN, p
B 1,0 NagSO,
— 0,0 0,0 0,0 0,0 -
0,55 14,0 0,043 15,3 | 12,9 0,22| 5,7 0,022] 7,9 | 10,0




pexanpouposanna 1,0 1. NagSO, (3-a1 ropusomTambmas rpada Tabm. 1) =
BeIHINHOI NpeabIAymed dpakuuu: ono pabRo (mo yraepomy): 39,7—14,0 =
= 25,7%. Copepkanue Ppaknus 3 HAXOAUM HCIOCPOCTBEHEO B TOPH3OHTAN K-
Hoit rpadhe 46 Toi sxe TAGIIMIEL; 2T0 coflepxkan@e pasHo 6,8% (onaATs Mo yrie-
pony). Taxum 00pa3oM, (paKUAOHHEIH COCTAB TYMUHOBHIX KACJIOT BHDa3HTCH
caefyomaMy sexawmiamn (B8 % yriepoga (pakmmit ® ofmemy yracpoay
TOUBHI) :

B nepequcnenun
Ilo Ranumy  Ha npusenwz.yn

aHaTu3a cymmy B 46,
®pakmua 1 . . . . .. 14,0 13,9
» 2 ... . 25,7 25,4
» 3 ... ... 6,8 6,7
48,5 46,0
T'pynna ¢ynsBokmcnor Mosker GHITH NMojpasicileHa Ha uerhipe paKmuH,
u3 KoTopeix TpH ¢paxmun (1, 2 n 3) TCA OJ[HOBPEMCHHO C COOTBET-

cTBYIOmUMA (PpaKOUMAMH TyMHHOBLIX KHCJIOT, a ()paKnus deTBepTas, Koropad
obosHauaeTca Kak la, pacTBopEMa Hpm HcuocpPeACTBeHHoir o6paGoTKe mOuBHI
0,5 5. H,SO4 (na xomony).

Copnepxanue dparuda 1a Geperca us 6-it ropusonTanbHOM rpadr Tabm, 1;

B AaHHOU moYBe ATa (ppakmma orcyrcTByer. [lIA oupepeneHus I At
¢paxnnn 1 (cBasaBHOM ¢ (paxnueil 1 ryMOROBEIX KHCIOT) 11e06XO0/{AMO H3 flaH-
HHX COlep)KaHuA (yALBOKHCIOT, H3B IX PeACTBEHHO TIeN0TbI0

(7-7 ropusonraabHan rpada Ta6a. 1), BeitecTs Beanunny ¢pakumm 1a, B jan-
HOM CiIyYae OTCYTCTBYIOM(el; CefoBaTe/NLHO, OHO paBHo (o yraepomy) 5,7%.

Conepanne paknay 2 ompeeisAercs Jio Pa3HOCTH MeXAY KONWdecTBaMH
¢ynbsoxucnor B 3-it m 7-it rpadpax Tabu. 1; ANA fAamioi NOYBHL OHO pPaBHO
16,0 — 5,7 = 10,3%. Benmuuua ¢paxnun 3 GepeTcsa ncuocpeACTBEHHO U3 JaH-
HBIX TOPHIOHTANEHOM rpadrr 46; oHa pasaa 6,2%. Caenosareinbno, gpakmuon-
HBIE COoCTaB IpYNNL (PYABBOKMCTOT MOMOT OBITL TPENCTABIeH CICAYOI{MMU

JNAHEBIMO:
B nepeaucaenuit
ITo xaRHBIV HA npuueneum"m
aRanusa cyMMy ¥ 229

Opakuua fa. . 0,0 0,0
» 1 5,7 5,7

» 2 10,3 10,2

» 3. 6,2 6,1
22,2 22,0

B o61gem Buge rpynnoBoit ¥ PPAKITHONHLIFA COCTaB IyMyca B3ATOH A MPH-
Mepa IOYBLI — BHIIETOTeHHOTo IePHO3CMA — IPCACTaBiIed B Tabm. 2.

Ta6amma 2

Tpy i & ¢p g coctan rymyca
Mousa -— pusme:T0YeNkIl wepHoaeM, Tatapckaa ACCP; ropusour 1—10 cu
2|z T @ : o %
gl |— 5. | &2
LR Ppaxuuu PPakmun 2= gw
Tloxanaren 3 |8x=s 5o g
; 53‘2‘ 1 2| 3 (M1l 1 | 2 | 8 [cymma 5“9.’. §";
| |&az A S| mE

Cojlepkaume B % K 06-
memy 1ymycy mo C . (3,00 3,6(13,9i25,4) 6,7/46,0( 0 | 5,7(10,2( 6,1| 22,0( 5,2 (20,2

C: N B rpynnax u pax-
nMAx ce e | —| 12,7)12,9019,5(13,3(15,8] —[10,0{22,8(15,2| 15,6] 5,3 (13,3

Hanmbie 370/ TaGIRILI 10KA3HIBAIOT, 9TO ANA COCTABa TyMyCa BHIIEd0Yell-
HOTO UepHO3eMa XapaKTepPHO: BEICOKOe CO/lePKaHMe IPYIINLI TYMHHOBBIX KHCIOT
(46%), » cocrane Korophix mpeofinajaer gpaxmus 2 (T. e. YePHWX TYMAHOBHIX
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KWCJIOT B BWIC TYMATa KaJbi(is) ApM YMCDCHHOM cofepxkamnu (pakmum 1 n
1eGonbimoM collepxaHuy GPaKIuM 3; BHATHTENBHO Melbiiee cofcpianmue dyirn-
soxmenor (22%), B cocraBe KoTophix TaKike mpeoGnapmaer dipaxnus 2 M oTCYT-
crayer Q)pakuna 1a; MoYTH B PaBHOM KOJHYCCTBe C )YILBOKECIOTaMU HPHCYT-
CTRYCT TPYyIMa HCPacTHOPMMOTo octatKa («rymmHoB»). Comepamme BOCKO-
€MOJT ¥ APYTHX VDY He3HAYHTENBHO.

Ilepeuncinenntie Pparnmy o6HAPYKMBAIOT Heo/\HHAKOBOE COlleP:KanAe a30-
Ta, 0 9eM MoKIOo cyauTth 1o otHorrennio C:N. O6pamaer ra ce6a BanMaHKe,
uro HauGolce 3HAUNTENBHHE (PPAKINA IYMAHOBHX KHCIOT W (YILBOKHCIOT
(2 1 3) oTAMIAIOTCS HOHKKEHHEIM COflepRaHHeM a30Ta.

TpuBenem eme HeCKoIbKO IPHMEPOB JIA 11098 PAa3JMIHEX THIOB,

1. Cepaa necHas nouna BoGposckoro paitona Bopomeskckoit o6macrm, ro-
puaont 0—10 cM. Peayabrarel aRanmaa cocTaBa ryMyca mpHBeHeHHI B Tabl. 3.
Ilo 3TMM NAHHBIM TPYANOBOI COCTaB MOKeT GHITH BRIPajKeH cIeAyIOlMu mad-
pamn:

% yrnepona B nepeduciuc-
aKOHH HAD
oT ofiero  Ha %uuy
B 100%

yraepona
TOoYBH
BOCRO-CMOJILL « + + « ¢ o 4 o o o = 1,6 1,6
I'yMHHOBHE KHMCHOTH . « . o o . - . 33,3 32,8
OyIBBOKHCIOTH « « + + v o o « &« 28,5 28,1
HepacTBopuMMit ocTaTOK . o . . 2,6 21,3
Bemecrsa, pacraopamuie B 1,0 1 Na)SO, 2,6 2,6
Bewectna, Igmcﬂmpnm.le ® 0,5 B8
n1,0m H80, . . . [N 15,8 15,6

DpakuRoHHBI COCTas TYMHIIOBKIX KHCIOT W (YALBOKNCIOT 11a OCHOBAaHHH
MaHHBLIX aHa;nsa NpefcTaslieH B Tabu. 4. W3 stoii Tabammur njHo, 4To B CocTa-
Be TYMHHOBBIX KHCJIOT HanGoJlee 3HAMMTeNbHOIl ABAATCA PpaknEa 1 — Gypsix
FYMUHOBEIA KHCIOT (T. e. yIBMHHOBBIX KACNOT), M3BJIEKaeMbIX IIDH Ienocpefi-
cTBeHHOii 06paboric Menosi0; Ppaxnun 2 — YEPHHIX TYMMHOBBIX KHCJIOT 3Ha-
qurensiio Mexswe. B coctane yabBOKHCTOT TOABIAGTCS B HeGOTLUIOM KONH-
qecTBe PpaKnua da, XapaKTCpHAA WIA AePHOBO-1(OAI0OIHCTEIX TOTB; JIIAUHTENb-
10 yBeJUYeHHO# O CPABHEHUIO ¢ TPEAIAYNiell N09BOM — TepHO3CMOM, OKABHI-
pacTes Pparmus, rugposunsyeman 0,5—1,0 . HoSO4.

2. Bypas necnas mousa, ropusont 0,5—8 cu. Peayabratsl aHaxMsa cocTasa
ryMyca OpUBCAGHBI B TalM. 5, a BRYMCIEHN/ HAa OCHOBAHMHM WX CpPYIIOBON
u pakyMOHHKI cocTas — B Ta6mI. 6.

OcoBeEHOCTLIO CoCTaBa TYMYCa 9TOi mOUBL! ((OBTOpAIMIEHCA M B ClAeAyI0-
mem ropEaonte 13—19 cx) ABIAeTCA BCCHMa BEICOKOE COJlep:KaHHe TrpYymmLl
CIOYBCHHLIX TYMHHOR®, T, ¢. HepacTBopHMOro ocrartka — 43,3%. B ceasu ¢
BTEM COfiepskaHHe TYMUHOBHIX KICIOT M (hYIBBOKMCIOT 3HAYHTENBHO MeHAIIe,
yeM B OpeAmAymux Dousax. OGpamaer Ha ce6a BHHMaH@e, 4TO 3lavaTeNbHAS
9acTh ryMEnosbix Kucior — 19,1% na ofuero xoamdccrsa B 26,1% — npen-
craBiaena paxumeii 1, pacTsoy i PENCTBEHIO B LIeN04H, T. ¢. GyphiMn
(yMBEMMHOBLIME) IHCToTaMI:, Ppakmus 2, COGCTBEHHO TYMUNOBHIX (UePHBHIX)
KHCIOT, CHASAHHKX C KanplldeM, TIPAKTHIECKH OTCYTCTBYeT, TaK Ke Kak U
dpaxuns 2 GyapBOKMCAOT.

3. B sarmoucune B Ta6n. 7 NpaBe/ieM faHHEIe IPYNNOBOro H GPaKIUOHHOTO
cocTaBa FyMyca AIBYX Weplo3cMoB H3 Beiuko-AHanonbCKoil ONEITHOM CTAaHIHE:
OJJIOr0 ¢O CTOIHOj NOJNAHE!, APYroro — M3-IoJ Jieca, PasBeleHHOrO 3fiech Ha
TaKoM sxe wepHoaeMe Gonee 80 jcr Hasag (oGpasmsr coGpanut B. B. Hapesman-
HHIM).

S)'rn mamibie IpeacTapasnioT Gonblloli HHTepec B TOM OTHOLIGHHH, 4To OHH
YKa3HBAIOT Ha 3aMETHOe A3MeHeHHe rPYNIOBoro  (parmmOHHOrO CocTaBa ry-
MyCa TMIMYHOrO CTeNHOTO UepHO3eMa HOJ BAHAHHeM obaeceHHs. dro MaMeHe-
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PeayapraTsl anasusa
[lousa — cepaa necuan, BoGposckmit pasom Bopome:kcxoi oSaacru,

Obwee cofiepranue
@parnuu PyMyCa MO XOOy aRaIu3a - v N -
% K nouse wn:/,';.“y C |% wnoune oﬂlnz‘n; ~
Nocnenona- | Mcxopmas mowsa . . . . . . . .| 3,42 100 0,370 100
TeALHLE X0N| Pacroopmae:
aHAME3A 1) B ¢nupro-Gensone . . .. 0,04 1,6 — —
2) B l 0 u NagSO, ..l 0,00 2,6 0,02 6,2
3) ® 0,1—0,02 u Naoll .. 1,38 40,5 0,125 33,8
4a) B 0,5 1 (ua xonoxy) m 1,04
(npu nmarpesaumu) HaSOg . . .| 0,54 15,8 0,089 24,0
46) r 0,1--0,02 1 NaOH . . . .| 0,66 19,3 0,050 13,5
5)0CTaTOK . + « « « . v . .. .| 0,74 21,6 0,072 19,4
Cyuma . . 3,45 101,2 0,361 95,2
I P ReHHO
TeIbHkIEe : i
p 6) B 0,5 B HaS0Oq (Ha xnz0ny) 0,14 4,4 1 0,032 8,7
Ty 0,4w NaOH . .. ... .| 0,92 26,8 0,106 28,8
HYC 3aRI0YACTCs B JMeHUM IBYX TPYNN TYMYCOBRIX

BeIeCTB — TYMHHOBHIX KHCJOT n nepac-mopnmoro ocTaTKa (T. ¢ WOYBEHHBIX
TYMHHOB).

B ofeceunoy yepHo3CMe 3UATHTENBHO YHCIHYHBASTCS coflepkaHHe ryMu-
HOBHIX KHCJOT (W3BJCKACMLIX IUeNoyaMu) IPH OXHOBPEMEHHOM 3HATATENLHOM
YMeHbIOIEHAN HePacTBOPMMOro OCTaTKa, T €. [YMEHOB; IIPH aToM o6njasA cyMMa
OTHOCHMT@NLHOTO COXepKaHMA ABYX HasBaHHBIX IPYNN OCTACTCA NPUOAABHTENH-
110 of(Hoji 1 Toil e (orono 60%) Bo Bcex ropEBOHTAX KaK B CTENHOM, TAK W 1
oGecenIoM YCPHO3CMC.

W3 mpounx rpynn meGoasmmoe ne mabs TCH TOJBKO A PyIb-
BOKHCJIOT, COfeP}KaHne KOTODHIX B HWKIIAX TOPU30HTAX 06IeCeHHOTo TepHo3e-
Ma YBeJNINBAeTCA MO CPAaBHEHMIO C COOTHCTCTBEHHHIMH FOPH30HTAMHA CTENIIONO
9epHO3EMa.

Vpeauueruc o6uiero cofep/KaHUA IYMUIIOBLIX KACKOT, U3BJEKa6MEX pasBe-
JMeHAKIMH LIcHoYaMy, B 00JeCeHHOM UepHO3eMe B ycnoBMsix Beanxo-AHamo:as
UPOMCXONAT IIABHLIM 00pa3oM Grarofapsa yBeamvennio gpakmuu 2, T. . ry-
MaToB KaJibIus; MeHce 3HAMATeNbHOe yBenuvcHue HaGaoflaetca ans (pak-
it 3m 1.

HecoMHeRHO, 9To OTMedellHbie N3MEHEHHA 06YCIOBIGHB! Ile TOALKO HM3Me-
MeHHeM COCTaBa DPCIKHEro I'yMyca CTeIHOTo 9epHO3eMa, HO M XapaKTepoM Ho-
BOOGPa30BABIIMXCA TYMYCOBBIX BENECTB IO HOKPOBOM JeCHoil pacTUTeIbHO-
cta. OG 9TOM, MeXIy IIPOYHM, FOBOPHT 3aMeTHoe YBeandeHHe COfiCPKaHnA 06-
mero ryMyca B BepXHeM ciioe 0GieceHHOTo uep B oGem nrore mepe-
YMCJCHHEE M3MeNeHus MoryT GHTh 0XapaKTepu3oBailbl KaK 3aMETHBIII CABAT OT
pamoliee yCTOHUMBHIX (JOPM TyMYCOBLIX BelllecTs K Godee MoipukubiM. dro
YKashiBaeT Ha CYIIECT nie A ycIoBuil ryMycooly W51 B CTO-
JOHY WM3BECTHOTro NPUGIMMKEHHs K YCIOBMAM, XapaKTePHEIM JJA YCPHO3CMOB
JlecocTenHol 30HK (T. e. BEIMexoueHAEM). Takoi XapaKTep WaMeleHlii B Co-
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Taduuua 3

couTapa ryMyca
ropuaont 0—10 on (mareprann B. B. Hageixnuna)

TyMHHOBNE KICIOTH DY IbBOKKCHOTH
c N ° N lew ¢ ¥ ¢ N
% % 1
noéll‘;e 06‘3‘5111(70 n?)‘w':(e uﬂm/:uyN n:ﬁi:e oﬂn:;:yc nzﬁqge osu:’ea:yN
9,2 | — - — - - | = — — - -
(3,6)

11,2« 0,77 | 22,5 (0,064 17,3 {12,0{0,61{ 20,0 (0,061} 16,5 | 10,0
6,0 | — — — — - | = — — — —
}‘i:% 0,37} 10,8 (0,013 6,2 |16,1|0,29 8,5 0,027 7,3 | 10,7
03 | = = - — - - — = - =
9.6 (1,44 33,3 10,087} 23,5 |13,2)0,90| 28,5 |0,088) 25,8 |10,4

3a mwvetroM C m N, pacTBopammx

B 1,0 B. NasS0,
4,4 | — — - — — 10,05 1,5 10,007] 2,0 |7,
8.6 |0,48! 14,0 [0,032{ 8,7 [15,0)0,35| 10,2 ‘0,04'3 13,9 ,

cTaBe ryMyca THNUTHOTO CTIHOro YepHozeMa Benmko-AHasona mom Bamsmumem
o6neceEnA HaAXOARTCA B COOTBETCTBHM C HaGTI0aeMLIMK U3MEHEeHAMY B CTPY K-
TYpe, KOTOpas NOJ JeCHBIMH MOCaAKaMH eaaeTcA 0COGCHHO XOPOINO BLIPasKeH-
Hou; OpHMYHHOU aToro, HajAo HONAraTh, ABIAETCA HOBOOODPA30BAHME yMATOB
KaJbOusI.

IIprBenenRbie TpAMepPHl MOKA3LIBAIOT, YTO paspafoTanHad HaMH MeTO{MKa
u3y4YeHHUA IPYNNOBOTo ¥ (PPaKUMOHAOrO COCTaBa IyMyca HO3BOJISIET BCKPLIBATH-
PU3IUY¥A B COCTABE TyMyCa HC TOJBKO IOYB Pa3lHIHBIX THIOB, HO M PA3THYHO-
ro KYJLTYPHOTO COCTOANHKA B IPEACHaX 0HOro THIIA.

B unensx BouABNeHAA Goiee TOHKHX pusiivmid, oco0eHHO y moyB, GIu3KHX
MO CBOMM TCTETHYECKHM IIPH3UAKAM, ONMCANHAA METOAHKA aHANH3A MOMKET

TaGanma 4

- +

Py i cocTaB rymyca
Tlomna — cepass necHasn, Boﬁponcmm paion Boponexckoit oftacru; ropuaont 0—10 cu
(Marepraia B. B Hagemnuaa)

@ |lyMumosse knGIOTE DY T6BOKICTOTE e | 8
2 v - 24 | =
: | & £ | 2
Moxasarem L] CE dpaxnun dparig g = |5,
SBR[ ][R E B
& | &2 5| *|E| 3|28
Conep:kanue B % K|
oneuy ryuycy
mw G L. 1,6 { 2,6 [14,0({8,2(10,6(32,8/1,5!|8,5{ 9,7 8,4(28,1| 15,6 | 21,3
C:N3 rpynnax
u Ppawmuax . .| — |[(3,6) |15,0/9,0|16,1(13,2/7,1|7,1 (21,7/10,7[10,4| 6,0 | 10,3
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PeayanTaTsl aEaIu3a
Tousa — Gypas necmas, Cepepmuit

(mMaTepnans
OGutee cone pikaHue
Dpakuun ryMyca 1o Xxoay aHa.usa __ © N
% K Douse oﬁn.{::l.:y C % X nouse 06"7::7 N
Tocaenosa- | Mexouwas mowsa . . . . . . . .| 5,70 100 0,320 100
T8, X0n| Pacraop
ana:maa 1) B cnypro-Gemsone . . . . . . 0,18 3,2 — -
2) B 1,0 5. Na:SO, .. 0,10 1,8 0,010 3,0
3) B 0,1—0,02 1 NaOH .. 1,90 33,1 0,146 44,1
4a) B 05 W (ma xomony) m 1, On
. (upm uarpenl-um) HySO4 . . .| 0,50 8,7 0,025 7,5
46) B 0,1—0 02 H. NaOH . 0,58 10,1 0,050 15,0
5) ocratok . e e ] 2,47 43,6 0,100 30,4
Cymma. . ... 5,73 100,5 0,331 103,4
I Pactrop P
TebHEbE
onpeneitenns|6) 8 0,5 @ He804 .. . . . .| 0,35 6,1 0,027 8,2
7)s0,4m NaOH .. ... .. 2,00 34,9 0,156 1,1

GbITh NOMONHeHa APYTMMA oNpeAecJieHusME Aua Golee AeTambHOM XapaKtepu-
CTAKY COCTABA ryMyca u ero coctoAuns TaxuMm ompemeneHusMu, Haupumep,
MoryT GHITh: 1) ompefesieHue BOJHOPaCTBODHMOIo IyMyCa B MCXOAHOI MO4Be;
2) ompefe/ieEHe BOFHOPACTBOPUMOro ryMyca (H TyMMHOBBIX KHCIOT) Hocae
NeKalblMPOBaHUA ¥ HachmieHAa HarpueM (@3 1,0 n. pacrsopa Nas:SO,); 3) mo-
TOIHHTEALHOE pasjelieue IPYTIL d)ym.noxucno'r (mo dpaKumAM) Ha ocak-

¥ TeoCam ruppooknceio Al npa ciaaGokmciaoi peakumn (pH 4,8)
HAK THAPOOKHCHIO KaXbHsA NpH IenodHoii peaxin. OcaxknaeMbie IpH yKa-
BaHHLIX YCHOBUAX (YABBOKHCAOTH OTINYAIOTCA TEMIO-3KeTOl OKpPacKoH u, 10-
BU/IUMOMY, COOTBETCTBYIOT allOKPeHOBOi KMCIOT®, TOTAa KAk 1ICOCaskhaeMsle

Ta6bamoa 6

Tpy i u Qf i cocTaB rymyca

Tousa — Gypas nechan, Cesepruii Kaskas, vopmaont 0,5—8 cx
a0 A lusep 0)

Iy @ 10Tel

1fokanarenn dparuua dpaKmuu

1 2 3

0,5—1,0 H * H,SO,
HepacTBOpHMH
ocratok

BoCKO-CMOJIB
PacTBOpHMAA B
1,0 H Na,S0,
CuaponusyeMan

cymMa

cymMa
5

Cogepmanne k % K|
obiemy rymycy
o Cope - - o .| 3,2 1,819,40,7{ 6,3(26,1| 4,3( 8,8/0,0( 3,8/16,9| 8,7 | 43,3

€N B rpynnax u
¢dpakmuax . . .| — | 10,2 |14,5] —|12,4(14,3(15,3(11,3) —|11,3]11,3| 20,7 | 24,7
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Ta6amma 5

tocTaBa rymyca
Hasras; ropusont A 0,5 —8 cu
10. A. Juseposckoro)

TyMHHORLIE KUCHOTH DY THBOKMG 10TH
c'N c N cN ° N c'N
A o
n'évl:e oﬁn%‘e::y < nz‘q,‘m oou;/&:‘y N n?)‘ql:e oo&e:‘a(y [V n'o'u‘l:o oﬁm‘e:y N

17,8

wolZ| Z|Z| Z |Z(zZ| Z1z]| Z |z
13,0 | 1,14 | 19,9 |0,078| 23,6 14,6 | 0,76 13,2 (0,068| 20,6 |[11,2
%(1),8 0,36 6,3 10,030 9.1 12,0 | 0,22 3,8 10,020 6,0 | 11,0
%7 | — - | = - — | = — | = — Z
17,3 11,50 | 26,2 (0,108 32,7 13,9 | 0,98 17,0 (0,038 26,6 | 11,1

G u N, pacrsop x
B 1,0 u. NagSO,
13,0 | — - — — 4,3 (0.017 5,1 | 14,7
12,8 | 1,10 19,2 |0,078) 23,6 |14,1)0,8 | 13,9 |o0,088( 20,6 | 11,8

MMCIOT GIeIHO-KCATYI0 OKPACKY WM GecuBeTHBL W, CIeX0BATeNhHO, COOTBET-
CTBYIOT KPCHOBOI KHCIOTC.

C Apyroit CTOpOHEL, 9Ta MeTOjMKa B psifie CAY4aeB Moxer GLTh ynpomieHa,
npexaie Beero IMyTeM MCKMOYHNs OMpefiesieHUN a3uTa, 9TO 3HAYMTENBHO co-
KPATUT 3aTpPaTy BpPeMeHM Ha BEHUIOIHeHHe aHAJM30B. B HexoTopeix ciydamn
BO3MOMHO MCKIIOYHTH Ollepalfio MoIepeMeHHOH 06paboTkm KHCTOTOH H Iie-

Tabunua 7
Tpy i 1 ¢ i cocTan rymyca B u ¢6 P
Beauko-Anagoas, % yraepona (paxunli K o6memy yraepony 1ousst
Iy O =
3 @ el n
M - —|39| %
I Topmsonr, | ; | § |&& dpaximw dpanun 4=} §'
CALEY on ©a § a2 -
D H FESRE
|l g[Sl | 2 3 faft | 2 | 3 2 |E-| 85
8= | & |22 B T|on|®3
CrenHoii vepmoO- 0—10 [5,641,7|3,2|1,2(19,9] 10,531.60,00.0‘17,9 6,9(24,8| 9,0/29,7
3eM, THUMY- 2030 |3,54/1,3(4,411,4(21,2 8,5[31,1(0,0/0,0/20,2| 5,8(26,0| 8,8(28,4
wWelil, cpenre- | 40—50 (2,3912,4(5,1[0,0]14,9(11,4/26,3(0,00,0(11,11 8,6/19,7| 8,9(37,9
Mo, 70—80 |1,42|1,75,3/0,0| 9,0] 7,8/16,6(0,00,0(12,2| 9,0[21,2/12,7[42,5
QObneceunnit 0—10 |6,48/1,9)2,3)3,821,015,3/40,3/0,03,4{13,6/11,0[28,0| 8,1/19,4
geprozeM 20—30 |3,4311,412,3/1,7[33,1| 8,4}43,2/0,0(0,0[20,9| 5,1(26,0 8,2/18,9
40—50 )2,43(1,4[4,3|1,9(23,512,1(37,5(0,010,0(18,8] 7,2(26,0 9,721,4
60—70 |1,66(1,1]3,80,0121,416,4(37,8/0,02,5/12,2/12,0(26,9| 8,7|21,7
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7109B10, OTPAHMIHB 3a7laYy AHAJA3A ONpefeaeHNCM cojaepKaHus ¢pakumi 112
ryM bIX KHCIOT ¥ P it 1a, 1 u 2 pynpBoxncaor . [lorarHo, uTo TaKOro
Poza cOKpaIleHUs CXeMsl 8Ha/lM3a MOKHO DEKOMEHJOBATH JIfA MOBTOPHBIX 06-
PasmoB NpA HATAYHA TOMIBIX AHATH3O0B [ OCHOBHEIX.

ITpa paspaGoTke onHCaHHOH B HaCToALleli cTAThe METONMKA aHATH3A CYIe-
CTBEHHYIO TIOMOINb MHe OKa3adu COTPYAHMKE Kadenpel mousose;chns Jlennu-
rpajickoro opfiena JleHnHEa rocyzapcrBeHHoro ynuBepcutera uM. A. A. FKuano-
Ba KaHmunaThl Hayk A. M. Msacunxosa u B. B IloHoMapeBa. Cunraio cpomM
OPHATHHIM J0JTOM BHLIDA3UTH MM 32 3T0 NIYGOKYI0 HPHSHATENBHOCTD.

Homonnonue. Onucannas mMerommka paspaborama A J0YB, Ne conep-
aauux KapGonartoB. [lna Kap6oHaTuhix U40YB (KAPGOHATHBIX TOp TOB) 3Ta
MeTofAKa TpeGyer PEIX BHJOU3 nii. B cayyae kapGomatmmix 1ous
B OCHOBHOM XOfle aHATH3a HC UpUMCHEMO feKandbiuposaue 1,0 H. Na:SOy; ansn
9TOll Uenm 3pech HeoGXoAHMo IpuMeHATH 06paGoTKy consioii xucaoroit. Ilpn
9TOM B Ciydae MOYB ¢ HeGoanmaM colepraHHeM KapGonatoB B nuddysHeiM
pacnpepeneHHeM AX B MACCe NOUBHI MOJKHO IIOJL30BaThcA CIAGHIMII PacTBOpPA-
MH COJAHOM KuUcHOTs!: cHavana 0,2—0.1 H., sareM — 0,02 H. [{na mous co 3Ha-
TATONLHRIM COjlepKaHneM KapGoEATOB, 0COGCHHO B BHiE KYCOMKOB M3BECTHS-
Ka, KOHKpelEi 11 T. 1., ieJiecooGpasHo HAYMHATH ¢ 00paGoTKE Gonee KOHICH-
TPHPOBAHHBIM PAacTBOPOM CodaHoM Kucaothl —- 1,0—0,5 n., nua ckopeiuuero
PA3JIO/KEHAA YLICKUCIOTO KAIBIAA, TOcHe 9er0 WCPCATH K OTMBIBAHMIO Kadb-
nug 0,02 u. xacnoTOM.

O6pa6oTaHBas CONAHON KUCIOTON HaBeCKa TOYBHL OTMLIBAETCH OT KNCAHOTHI
Bozoit o ynanenns Cl-noHa, mocie Yero BHICYLIABACTCH, B3BEITHBaeTCA A B Heil
npoussoaurca onpenenesde C m N, na OCHOBAHUYM uero BHYHCAAETCA KOMHYe-
¢TBO OPraHHIECKHX BElICTE, MEPCHIC/UIAX B PacTBop Ipu 06paboTke KUCAOTOMH.

MansEciimmit X0 DOoCACA0BATEIbHOrO aHaMM3a Gyxer ToT ke, 4TO ¥ jyin Gee-
KapGoHaTHMX nous. M3 JONOJEATeARHLIX ONpele]eHMii coXpaHAeTCA Hemo-
cpepcreennan obpaGorka 0,4 m. NaOH; mpyras o6pa6orka — 0,5 . H2SO4—
HCKNIOYaeTcs, TaK Kak ee B W3BecTHOH Mepe 3aMeHsAeT ONEPANUA ACKANLIHPO-
BaHWsA CONAHOA KHCIOTON C BHIYMCIOHMEM HepPCIIeqMX TP 3TOM B PACTBOP
OPraRAYecKUX BellecTs.

Ilpu comocTaBienyy Pe3yJILTATOB aHAJN3a KAaPGOHATHBIX HOYB ¢ PESYIBTA-
TaMH aHanH30B GeckapGoHaTHBIX HOYB (IO OCHOBHONM MeTOANKe) CIeAyeT UMeTh
B BHAY, 4TO B CIyuae KapGoHaTHEIX NOYB MOKeT RaGIIofaThCs HCKOTOPOC yhe-
augenue GpakmEE 2 ryMAHOBHIX KACAOT (M Toi K¢ (pakumn QyIbBOKHCIOT)
3a cyeT (hpaRUMM 3, BBHAY “YACTHYHOTO PACTBOPEHMsI CONAHOM KUCIOTOH YCTOH-
aquBhIx ¢opM runparon okncu Al m Fe, ¢ KoTophiMu cBAzana gpakiusa 3 rymi-
HOBEIX KHCJOT.

JUTEPATVDPA

Jdeitu 3. 1 It nonpocy o ¢opMax cBASE ryMyca ¢ MHHepa1hHOW YACTHIO MOYBLI — ITow-
ronepenue, 1940, Ne

Twann A L. 0 (bop)lax CBASH IyMAHOBBIX BEIIECTR ¢ MWNEPANBHOW YacThI0 HO4YBeH-
Huix komwronaos.— Ilounosenenue, 1938, Ne 7—8.

Topun H B OpranHyeckoe sellfecTRO TMOYR W €T0 POJIL B WOIBOOGPAIOBAHNHM H LI0Z0-
popsn M., Cempxosrus, 1937

Topee U B. K P dyas o o rymyca.— Tpynst IToas.
mH-Te uM. B B. Ilouyuaena "AH CCCP, 19403, 7. 23.

Twpnu I B N3 peayasraTon paﬁo‘r U0 M3YYeHHI0 COCTaku FyMyca ® nowsax CCCP.—

pcba_cos mousoscAcHEA, 19406, cf

Toprau I B l‘eor aduuecKite H Ty Tpyas  I06un.
ceccrm, nocs. 100-aeTu0 co pHa pomnenml B. B J.louyqaena M, I/l:m -s0 AH CCCP.
1

Springer U. Z is der Bindungsf der Humusstoffe, besonders 1 Wald
béden — Z. Pllanzenernahr., Diing. und Bodenkunde, 1936, Bd. 45, H. 5—6.

! Tipnmepro Takoii oGbeM mmeer metopmka fI. B. Ilefise, ony6imKoBaBRag B cTaThe
«Cxema amanmsa nepernoiuux KECJIOT LOYB JAA NPOE3BOACTBEBHLIX Meicly — Was, AH
Jlats. CCP, 1950, Me 7 (36



TJIOAOPOAME TOYB W IIPOBJIEMA A30TA
B NOYBOBEAEHNUN 1 BEMJIEJIEJINN !

KaaccnueckuMn pa6oTaMy BHIAAMIAXCH arpoOXHMHKOB u M3HOIOTOB pac-
renmit, RatnEan ¢ Byccenro (Boussingault) Bo ®pauuuu u kouyan JI. H. Hpa-
unmnukosuiM B CCCP, Guccrsme BHACHeHA MCKIIOYATENBHAA POJIb a3oTa B
JKWSHA PACTeNHii H YCTAHOBACHO NEPBOCTeNeHHOC 3nadeHue asoTHoro Gamam-
ca B semiejicanyt. «Bea azora ncBo3MoKHO o6pasosanue GeJKOBHX BeMIECTS,
He MoKeT ObITH NPOTOILIA3MEL, a CAcAOBaTeNbHO, U KusHM» ([IpanmmHmKOB,
1940). IlcaToMy BCIO 9BOTIOMKIO KABHH Ha 3eMJIC, ¢ KOTOPOil Hepa3phiBHO CBA-
34HO M Pa3BUTHE TMOYBEHHO10 MOKPOBA, HENb3A MBICAAThL, HO YYHTHBAA IPO-
UECCOB ACCAMUIAUAN M [MCCHMWIANMM, BhHOCA M HAKOIIEHMs! a30Ta B CBA-
JaHHCY (JopMe B PACTEHHMIX W JIOUBAX.

Heas3s He 0TMeTHTH, OHAKo, Mapajokcannioro (akrta, MTO MCCMOTPA Ua
lpHcTaILHOe BHAMAHHC K npo6ieMe asoTa Co CTOPOHBI arpoXHMUKOB, (H3HO-
JoToB pacienuii B MHKpoGHONOTOB, 3Ta mpoGreMa ue¢ LA IpelMeToM CHerH-
WILIOTO HBYYEHAA CO CTOPOHH HOUBOBE;I0B W a30T He IOIYYMI 1I0JHOTO TpH-
SHAHMA KaK BaykHelnii ¥ nauboree XxapaKTepHbIi 2IeMeHT IOUBEHHBIX 00pa-
OBaHMIi.

B cBoeM coofiieHun A X049y o6paTHTL BHUMAHHE HA HEKOTOpble CTOPOHEI
Poith a30Ta B H0TBOOGPU30BaTEIHHOM TIPOLCCCe U B Pa3BUTHA IUIOAOPOAHEA KaK
HeJHHHBIX, TAK A NAXOTHEIX 1I0YB M Ha 3TOM OCHOBE AATH OLEHKY CYN(CCTBYIO-
UM OpHeMaM pery:MpoBaHEA asoTHOro GaraHca B uousax CCCP.

1. B. B. Jloky4aes (1950) yxa3an Ha (MOJOrMYeCKYI0 KOHLEHTPAOmuio a3o-
T4 H HEKOTOPBIX JPYTHX 9JIeMeHTOB NpH o6pasoBaHMM NOYB, XOTA ¥ He TOA-
4epKNyT ero ocofo Basknoit ponu. Beaex sa B. B, [lokyyaesmv B. P. Brusame
(1947) cumras GHONIOrAYECKYI0 KOHICHTPAUHIO B MOYRBAX 2JEMEHTOB 30JthHOI
M A20THOM NMIIA PACTENUHA 3a CYLIECTBCHULIA | o6L{HiT 11 PM3HAK BCeX TIOYBCH-
HBIX ofpasosanmii. Ho mpu oM oH monarasn, uvo B HamGonee ApKoil 11 oGLIeBE-
paskeHHo# gopme oTo mpHcyme gocdopy, a He asoTy, MOYEMY KOHLEHTPALHIO
docdopa cacayeT cunraTh 3a naubodee TBEPALIE M YCTORUMBHI NPH3HAK,
OTANTAIOIIMI HOTBEl OT MATEPHHCKMX FOPHBIX Mopo;i. C 3THM, ofHako, Meab3st
COTTTaCHThCH.

DBerMaTensHslii npocMOTp aHaJMTHYCCKAX AABHHX yGeKmaeT B ToM, 9T0
xonnenTpauysa gocfopa B mMouBax BEIpasKeHA B MeHee ApKoi fopMe, yeM KoH-
LieHTpanBs TyMyca B a30Ta, a B HeKOTODHIX CIy¥aAX, BCIe/ICTBAe II6PBOHA-
4aJbHOH Heo/\HOPOAHOCTR MaTep ii TOPOMEL, OHA COBCEM He IIPOABIAETCH,
4TO MOKHO BAJieTh U3 NAaEHEIX Tabi. 1.

Llppuinpl MeHee SPRO RhIpaReRHON aKKymMy1danmm B ousax ocdopa
N0 CPABUEIHIO C YIJIepo;\.0M M A30TOM AOCTATOYHO oueBHAHL: (ocdop conep-
JKHTCA B 3uMETHBIX KOJMYPCTBAX BO BceX OPHBIX MOPOAAX, a YTAePOX H a30T B
MaTepHMHCKHX I'OPHLIX NOPOJAaX NPAKTUYECKA He COJePIRaTCA U CBOMM MPOHC-
XOJKACHACM B IOYBax o6s3anmel ToNbKO NpoucccaM Gmonormuockoir Gukcanmm.
Tpr aroM axxyMyasnua yriaepoga ¥ asoTa MPOMCXOTAT TOPa3fo MNTeHCHBHEe,
yeM akkyMyaamus gocdopa, Tak KaK cojlepKaHHe IOCHeAHEro B rymyce (oKo-
10 1%) ropasgo Mewsiue, YeM azoTa (5%), a TeM Gomee yrmepoga (25%).

i956l Hoxx ma VI Memp kowrpecce OB 4-A Hsp-s0 AH CCCP,
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VauTsiBas sHaueHHe a3oTa WIfA ILIONOPONMA, aKKYMYNSANUIO ero B MOYBAX
Haji0 NpU3HATh Gojlee BasKITOil, YCM HaKOILJIPHUE OP1 AHHIECKOTO YIAePOAa, BBH-
Iy TOro, 9TO YraAcpofHOC IMTAHHE DAacTeHWUii HPOMCXOMAT B OCHOBHOM 3a Cder
yrAeKMcNOTH. BO3AYXA !, TOria KaK a30Tioe TUTAHMC PACTEHH MAET B OCHOB-
HOM 3a CYeT MUIEPANM3AIMU OPraHMdecKoro a3oTa CaMoii mousn. Kpome Toro,
ARKYMyJastuusi yracpoia B (popMe TyMYCOBHIX BellleCTB HAXOAWTCA B TpAMOil
30BMCHMMOCTM OT HAJHMUHA OPraHWYeCKOTro a30Ta, yyacrTmylouiero n ofpasona-
UBA IyMyca, CAefl0BATE]bHO, Pa3MEPHl aKKYMYJMIHM a30Ta OMpefelsioT M Ha-
KODJIeEUe TryMyca, eClIM MMeTh B BMAY €ro OTHOCHTEIBHO YCTOMIMBEE (OPMEI
¢ cofiepskanueM asora B 5—69% (mmua C: N = 10—12),

Tabamma 1
CpanuuTe.lhHOe HAXO/UIEHH™ B MOYBAX TyMyca, asota n P;0;
Tymye N PO,
TMoysa l":nyf:ua, l I
%
M B (Tyummi) .. 1—5 9,82 | 0,45 0,21
(ltousu CCCP, 193§) e e e e e .| 120—125 [ 1,72 0,09 0,12
TeMHO-KAIUTAHOBAsT MOUBA e 0—15 | 4,18 | (0,21) 0,08
(lowpu CCCP, 1939) . . . . . . .| 130150 [ 0,34 | (0,02) | 0,09
Ceposem (Posamos, 1951) . . . . . . 0—10 12,33 | (0,13) 0,22
100—110 | 0,22 | (0,013) 0,16
Cepoacm (Posamos, 1951) . . . . . . 0—7 1,61 | (0,10) 0,23
137—145 | 0,21 | (0,013) | 0,26
C o6p HHeM H HaKOI CM ryMyca B ¢BOIO odepefib MPHYHHNO CHi3a~

HBI'Pa3BUTHe CTPYKTYPHI, H3MEHeHHe BOAHHX M (R3UUECKMX CBOICTB 10YB,
TOT/IOTUTENLION €110COGHOCTH, aKKYMYJIANHs B opranmdeckoi gopme docdopa
H APYTEX TOB, BOB. X B GHONOTHYECKUil KPYroBOPOT, B TOM YHCIe
M MHKpPO37eMeHTOB, Ba:KHEIX [UIA KUSHA PACTeNMil ¥ }KUBOTHHIX, WHAYE OBO-
psi — BCe CBOICTBA, KOTOpHe OTIMYAIOT I10YBY OT MAaTepHHCKOii TopHOH mopo-
B H KOTOPHMEA 06y CcI0BRHBaETCA ce ILI0gopoAHe.

Takum o6pasoM, paccMaTpHBad IN09B00Gpa3oBaTe]bHEIH HPOMECC KaK B
OCHOBHOM GHMONOTHIECKWil IIpoIecc pasBUTHA TPHUY )r0 IUIONOPOANA TMOYRHL,
MBI [O/KHE CHeJNaTh BEIBOJ, 4YTO CYL{ECTBEHHOil wepTOii aToro mpolecca AB-
JIAIOTCA NPONeCCHl AaCCUMHIALMM 4 KPYTroBOPOTa as30Td, 4 XAPaKrepHEIM
DPN3HAaKOM INOYBCHILIX 06pa3oBaHMii CleflyeT CINTATh AKKYMyJIsAuMio a3oTa,

¥

TIaBHLIM 00y B OpraHu it JopMe TYMYCOBLIX BellecTB B OTUACTH pac-
TUTEJBHBIX B dKHBOTHHIX OCTATKOB H MHKPOOPTAHUIMOB.

Vcxona ua ToihKO 40 CKa3aEHOTO, 3a0aCH OOMICTO a30Ta B I0YBAX MOKHO
CYHTATh 82 YCHOBHLI KOJAYeCTBEHHBIH IOKA3aTCAnL 110TEHIHUANBLHOTO TLION0-
POIMA UOYB. A KONMUECTBA a30Ta, ©KETOAMO MUCIOIb3YeMOTo PacTHTENLHGCTHLIO
M3 3THX 3aIlacoB, MOIYT CNYMHATH TAKOIl e YCIOBHON MePOH JeHCTBUTENLHO-
r0 MMM, KaK NPHUATO FOBUPNTE, sdipeKTUBHOTO I ponus mouB 2,

2. IlocTenennoe HAKOMACIINE a30TiA 10J €CTECTBEHROH PACTMTENBHOCTBIO B
HeIRRHBIX TTOYBAX HPONCXQ)MT TIOTOMY, ITO a30T, YCBaNBaeMBli U3 IOYBH pac-
TeHUSAMH, He OTUYIKNAaeTCA B BHNe Yp 4 OM, & pamaeTcA Mo4TH
nesrkoM o6paTHo B noysy. Duarogaps a1oMy cO3lAeTCA MONOKMTENBHEIN a30T-
HHH GanaHC, TaK KAK HEKOTOpaA [0NA CBA3AHHOTO a30Td, NOCTYNAIOMIEro B

' He: poit ge Toapko CO;, a3 i mog-
sbl, Ho B CO;, UPHHOCEMAR BO3NYMHEME ¢ P cymn ¥
OKeaga.

2 YIpu OTCYTCTBHM BHECGHMs1 430THHX YRoGpemnmii IIpm BHeceHnm yaoGpemmir odh-
(eKTHBHOS NIOAOPOREE OHPEMEASTCHA He TONLKO a30TOM NOYBH, HO M A30TOM YAoGpeHuit.
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TOYBY ¢ JIOKIAMA B BAQE OKHCIOB M AMMMAaKa, a TaKKe (PUKCHPYeMOro MUKpO-
OpraHuaMaMi (3a BLIY4CTOM IOTEPh BCIEACTBHC BLIMBEIBAHHA M JeHHTpudAKa-
LHH), 110CTeTIeHHO NpubaBiscTeA K 3amacaM a3oTa NOYBH B QopMe oprammye-
CKHX OCTA4TKOB H HOBOOGDA3YIONMUXCA TYMYCOBHRIX Ben(ccTB. B saBmcuMocTH ot
pasnngni NPUPOHBIX Y i H04BOOGD BuA (TeMOepaTyphf, BIaXK-
HOCTH, MaTepMICKHX NOPOX, PACTHTCABEOCTH, penbedia M T. I.) paaMephl Ha-
KOMICHUA CBASAHHOTO a30T4 B NOYBAX BapbUpYIOT B OUeHDL LIMPOKMX TipeTe-
JAaxX, IT0 BUAHO u3 JIMIHEX Ta6mn. 2.

TaGauga 2
3 opr 0 azoTa H C: N B nounax CCCP*
B caoe 0—20 cx B cioe 0—100 cw
Tpyuna mour
ylea C N y/ea C'N
i i 3
HOf MOMOCK
HeTHHHELIE COOCTBEHHO TOJ30-
JIHCTRIC XBOWMHRIX JIGCOB . . . 28 15,4 57 14,8
JIMCTBEHHKX JICCOB . . . . . 44 10,4 97 8,7
ITa npenmy T
NOJBONMCTHE, B CPeIHeM . . . . . 32 9,7 66 9,4
(ephe M TEMRO-cephie JIECOCTEMHOM No-
Jocel (MAaXOTHWE M LEJHERLE), B
CPEREM . . « . .o e .o 60 10,5 120 11,2
Yepmoaemn (6 w maxotusie):
BEINEJOGEHILIC . . . . .« . . 94 11,8 265 12,2
MOWHKE (TYTHLIC) . . - . . . 113 11,5 358 12,2
OGHIKIOBEHHRIE . « . . .+ . 70 11,3 240 10,7
;l:euno-xamaxnume c e e 56 1,2 132 11,4
P T u , B
CPCAHEM . .« . . . . .. ... 24 8,1 70 5,6
Kpacrosemur sana,moii Tpysum (me-
JABHO OCBOGHHLIE) . « . « « « & . 47 18,9 105 16,4
Topd: 50J0THEe 1! ro THIOA,
BOPERECM . . 4 v 4 v o -0 4. .| 148 A7 590 17
To e mepexoynv10 THIA, B Cpeinem 75 18 377 18
To e BepxoBoro THNA, B CpeNEEM 18 35 90

* ITo MAHHNM, [IPHBENCHHNM B paGorax U B Tiopuna (1949) w M1 C Jlynmsosuya (1954)

OtH samacel, 6yiy4n BecbMa 3/(Q4HTENLHBIMA B CPaBHCIUH C KOAMIECTBA~
MH a30Ta, KOTOPHle YCRAMBAITCA PACTEHWHMH MIM BHOCATCH ¢ YNOGpeHUAMM,
BCE K6 SHUYMTEAbHO MeHhie, UeM MOMKHO OHl OJKHIaTh, YYHTHIBAH BO3PACT
NOYB ¥ BO3MOJKHBEIE HCTOYHMKM NOCTYIIGHHA CBASAHHOIO a30Ta M3 aTMocdephl.
B camoM pesie, gaxke Hakonsichme 36 T azoTa Ha 1 ¢a MOIHKIX YePHO3CMOB IIPH
HAIMYHE TONBKO OJHOr0 HCTOYHHMKA — COeJMHEHHi a30Ta, NMOCTYHNAIOUMX C
ROHCIAMA B KolnuccTBe He MeHee 4 k2 N Ha 1 2a B roj, 10TpeGoBamo 6hi cpora
MaKcuMyM B 9 THC. Jer, & AIA HaKomaesusa 6 7 azoTa B MOABONHCTHIX MOY-
Bax — Tolhko 1500 mer. Memay TeM B0o3pacT MOA30MHECTHIX NOYB jluske B Paiio-
HaX IOCIHeAHero ONefleHeHMs Ha ceBepo-samage CCCP ompegenserca B 10—
12 Thic. NeT, a Bo3pacT YepHo3eMoB MHoro Goabure. CiegoBaredLHO, IpH 06pa-
30BaHMA IeJAWHHBLIX I0YB HapANy ¢ MOCTYMJIEHMeM CBA3aHHOTO a30Ta HMCIOT
MeCTO 3HAIHTeJbHBIC NOTEPH a3oTa BCIO/CTBAE BHIMHIBAHNA M JeHATPHPUKa-
Lu¥, npuYeM IepBaa MpUYMHA oYeBHAHA JJA J0YB BAaXKHHIX obnacreil, a Bro-
pad — A ToYB 3aCyLIMBEIX M CYXAX o6iaacTei, rji0 OTCYTCTBYyeT CKBO3IIOe
nmpoMuiBande no4B. CleyeT OTMeTHTh, YTO a30T, BHIMBIBACMLI W3 MHEHepaib-
HHX HOYB, YAaCTHYHO AKKYMYyJHpyeTcs B TOPPAHO-GONOTHEIX MOYBax HMBMH-
10ro THIIA, YeM H MO’KHO 0OhACHATH OrPOMHLIe 3amachl asoTa B YTUX o6pasoBa-
HRAX. .
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KonmyuecTBenilo HeoTHHAKOBBIC 3alachi 430Ta B PAasHBIX INOYBAX PA3INM-
TAIOTCA TaKKe MO MX CIOCOGHOCTH K YCROGHHIO PACTUTEJBHOCTLIO, T. €. K IHepe-
X0y B MUHepaasHEIe QopMEl, oGecncyEBaloiMe JefictBATENbHOC (AaH 3hdex-
1HBHOE) IIOA0POIHE 1101B,

Tpu6nuauTesbHEoe MpeiCTAPICH e 0 KONAYECTBAX A80Ta, eKEIOZHO YCBAH-
BIEMOI0 eCTeCTBEHHO{ PaCTMTENBHOCTHI0 Ha PU3NRIHHX IOYBaX, B COMOCTAB-
JeHMHM C 3amacaMy a30Ta B BHX, MOKHO COCTABAThH IO AaHHKIM, HPUBOJEMEIM
B 1abn. 3.

Ta6auma 3

KonnyecTBo a30va, eKerofHo y off PacTHTCALROCTHIO, H Cro
OTAOCKTENbEAN BOITYHNA OT OBHIIX BAUACOB AZOTA A fOMBAX *

Conep: o K¥ N uounu
Toussl Pacrure (bHOCTH b id
%3fea ucnoe 0—20 cu | B caoe 0—100 cae
dloxsonucruie X teca, B cpex 25 1/110 1/230
Xpoifunic jeca, MAKCH-
MAamBHO . . . . . - . 50 1/55 1/115
Jdep me~| XBolao-mucT Teca,
TLE B CPOREM . . . . . . 50 1/90 1/190
JIncreeanute Preca . . 9% 1/110
CyXOmOMBHKE SIyra . . 30—40 1/110-1/150 1/240—1/320
Cepute u Temito-ce- | {y6osme eca . . . . . 70 1/80—1/100 | 1/140~1/240
pHe JlecHhle 3 nyonmtarme ayra (sa-
aewd). . . . . .| 30-40 | 1/150—1/200 | 1/320—1/560
Uepuosemn Buume- | JIyrosad pasuorpasaas
JI0TeHANe (Tyro-| cTenk (BO BnamdmErom) 120 1/80 1/220
suie qepioaeMn) ) Cyxooaname myra (3a-
demu) . . . .. . . .| 30—40 | 1/240~-1/320 | 1/660—1/880
T Tu crens . . . | 30—40
‘Cepoaemut dpemepuo-noauuune . . | 20 -30 1/140—1/190 1/330~1/440
90 (mo | 1/80—1/120 1/230-1/350
BIIAMK AL 1/25 1/75
rogx)

B crarhe H Y. Gasniepud (1935), a

NAHHKY,

* TaGn. 3 cocrasiena na
JlapEHa (PYKODHCD).

TakKe Matepwamos M. B

B kagecrne o6miell 3aKOHOMCPHOCTH MOKHO NpPU3HATh, 4T0 UeM GoJbme sa-
nacsl ofimero asoTa B MOYBAX, TCM Melihlle OTHOCHTeNblasd BeJHYWHA a30Ta,
CH(erofHo YCBAEBAGMOT0 PaCTUTENBHOCTHIO.

VYKasaHHas 3aKOHOMEPHOCTb EAXOJMTCA B COOTBETCTBHH C yCNOBHAMM aK-
KYMYJIsn(UM 230Ta B I0YBE, TAK KaK HAKOMJICHUe GONLUIHX 3a1aCOB OpraHHTe-
CKOTO 230Ta B NOYBAX BOSMOKHO TOABKO TIPH 3aTO] i Mu-
HCPANM3AOMA A30TCONEPHKAIMX OPTalMUCCKAX BEINECTH MOYBH, OTCYTCTHHE
BWMBIBAHAA M NpH HOBLILEHHOH YCTOHYMBOCTE 06GPasyloIMXCA TYMYCOBHIX
LeI(eeTB K PA3AOIKEHHI0 HX MEUKPOOPraHU3MaMu,

3. llocne pacnamKM NEeNTMHHBIX 109B, B YCIOBHAX TONEBOH KYJABTYPH
GanaHC CBA3AHHOTO a30Ta B IOYBAX CYNIECTBEUHO MBMOHAOTCA M BMECTO Ua-
KOTUIEHHA a30Ta B GONBIIANCTBE CIyyaes (UIpn HeAOCTATKEe HABOBA H OTCYTCT-
BAM KYJABTYPH MHOTOJAeTnux 6060RbIx) IPOMCXOIAT nocTeNenHas yOLub aso-
T4 NPH OITIOBPEMEHHOM yMeIhIUeHHM COJep:Kanma yraepojia (crexosarensio,
BCero ryMyea).

VMcHbIIeRMe yriaepoaa W a30Ta B NaXOTHBIX HOYBUX JIO CHX Mop Ghio mpu-
HATO OGBACHATL BIAAAHAEM MeXaHM4eCKoi 06paGoTKW, yCHIWsalledl MHTeII-
CHBLIOCTE PAaNOMeHIA TYMYCA BCAGACTINO uonicHAn aspanmd. [To namemy

! M no.'mnm DOAYepKHYTh npubAusureanwoe B3HAYeHHE WNPUDONEMHIX B Tabl. 3
MAHHBIX BBHILY TOTHOTO Omp e:uerom;oro npupocTa  Maccw
MHOT

s oc ), a Takwe 3HATM-
TONKEMX RONeGAmMI NPHPOCTA RAKIEMHON MAceHl pac-mnmocm B 3aBHCUMOCTH OT YC-
JoRAE MOTOAN (BAAKHEIS H CYXHe roaml).
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MHCHHIO, APYTOfi CYI[ECTBCHHOW TPUYHHONR CIe[yCT CYMTATH BBIHOC a30Ta M3
MOYBH ¢ YPOMANMM BCEX KYJABTYPHBIX PACTCHHH, 3a MCKIOUeHHeM G606OBLIX.
3T0T BHIHOC, CCJM OH He KOMIOEHCHDPYeTCsl TOCTyIJIeHAeM a30Ta MPH KyJhType
6060BLIX Win BHeCEHHH YAOOPCHWI, MlokeH HeH3Ge:KIlo MPUBO)MTH K YMeHb-
INCHUIO CBABAHHOTO a30Td, A CJej0BaTebHO, M TyMyca I0YBH. PasMepn atmx
moTeph NMPH PasiiyHON BeNTUYMHe yPOKAs BCPHOBHIX X7e60B MOMKHO NIpeacTa-
BHTH [0 IWHHBIM Tabll. 4.
TaSnmua 4

IpaGmsure:suptit exeronuslii 6aianc asota NPH KyasType 3epPHOBHIX XaeGoB, %z/ea

Tpu yponcang 3epHa, u/za

Crareit Gadamca asora
10 20 30

Oraysnaercst ¢ ypokanmn (3epuo u

COTOMAY + .+ v oo o e ..
llocTynact B MOYBY M3 BOANYXA C IONMK-
MK (4 x2), r cemcuamn (3 ";0"
,

30 60 90

¢ T°H 8301 pou (5,
Br)* o oo
Iorepa a3oTa M3 NOMBH . . . . . .

Coorpercteyoman yomih rymyca

4+4-345) =12 |(4+3+10) =17 [ (44-34-15) =22
(44 v, (4 43) ( %3 )

(NX20) B y2a, okpyracunmo . . . 4 9 14
* PasMepul NPHXORA aRoTa Aa CYeT pa NPMMHTI 1/t09 ot no:o-
T (110 1MCAXapuI0B) B KODHAX B X OCTATKAX X./e00B; Koau-

MCCTLO KOpueii pasuo 110YTUPHOMK BCANKSHEE OT ypokaa sepua,
A CONCPWAHIE B HIIX YIIEBOAOB 0itU.1U '10"/.. ‘© e pPAaBHO NHUGANSHTCARHO YDOKA 3EPHA;  C.ICN0BA-
;?moi n&w YpOKae Sepita u 10 Y KOANWYECTRO CBABAHHOIY a30tra GyNeT OKOTO D x2, a upH 20 y —
ono g R

Mpavewanne llpm cocTaBneumst TG 4 me uy BO )
TOTEPH AB0TA Iy TeM M JeHHTPUD B CBfI3H ¢ ATUM (I8 CDA3AHHOrO
as0Ta, HOCTYNAIONETro ¢ ;IONCIAMM, upHvxTa mudpa B 4 k2, yCTaHOBICHUAA I8 PAA
mecr 8 CCCP, Awinm, CHIA (Koceoswy, 1916, Lyon a Bizzel, 1934), a me Goxee Buico-
KHe sexqnHR (L3—16 xe), MOIVIeHHNe NUIA HCKOTOPLX nywkTow B l'epvaunm u @ pan-
WHU; Ci(€\0BATONLHO, GAKTHUEtKAA BeTHYALNA HNOTEPH A30TA4 M3 HOYBLL MOJKeT GmTL donb-
me

B cpegEeM MO<HO CYMTaTh, YTO IIPU KYJBTYpe OGHIMHIIX 3CPHOBHX Xi1660B
esxerofHsle U0TEpH ryMyca paBust iipuMepHo (,5—1 7/2a, o cocraBasgeT OT
samacon rymyca B BepxHeM choe (0—20 cm) 1OZ30NMETHIX TOYB OKOJO
'/120—60 1 YopHO3ReMOB OKONO '/100—'/200. [Ipm KyanType Gomce shICOROYPO-
sKaliHEIX pacTennil (CBeKIOBHIA, KyKYpysa) uTd ToTepm MoryT OmTh Goiee
3HATHTeJSLHEIMH,

INpnHnMan Bo BHUMaBHe, YTO OAHOBP ) C BLITOCOM a30Ta YP MH
wjer BbiHOC (ocopa, Kuiua W APYrAX OHONOTHYCCKH BAKHEIX DISMeNTOB, MBI
JIGZARHBL CAGNATH BLIBOj, 4TO YOBLIL 430Ta M3 NOYBAI MOMKET CHYMUTL 00BeK-
THBHBIM TOKA32TCHCM YMEHBIIEHHA MOTENMIMANLHOIO NIOXOPOIHSA HaM, ToOUHEe,
MOTEWOMANLHBIX 3aNACOB MATATENLUMX BCLMECTB JIOYBLI JTO YMCHBINEHWE TeM
Gosee 3HAUMTENLHO, UeM BLUUC ypoiKaW, Hoxydacmuie (e3 BHecenmus ynoOpe-
HITA, T. e. KOTa YBeJMUCHHe YPorKaeB FOCTHIACTCS TOJBKO IMyTeM YCORCpUIeH-
CTRUBAI ML CHCTEMBI 0GPAGOTRH OY BRI

TI6uATIHO, 4T0 YoM BEILIE B MOYBE 3aifachl FyMyca M a30Ta, a TaksKe APYTHAX
2JeMEHTOR NWTAHAA PAacTeHHH, TeM GoJce TNATEILHEIM MOKET GhTh CPOK, B Te-
YeHMO KOTOPOTO MOMKHO, YAyuluast ofpaloTKY, IOARepAuBaTh Ha AOCTATOYNO
BRICOKOM ypoBiie difiekTHBHOE ILIOAOPONNE Noun (M Jaxke ero yBesiuuUBATh),
Tie mprmeisist Y RoGpenall 1 He HCno.m3ys KyabTypy GoGoserx. Minpoko ussecr-
HbIM LPHMEPOM TaKOro CHYYAH 5RNAETCA ONMKT OPHMCHCHAL CHCTEMEI 06pa-
Gorku moussl Mo Mansreny na saypaibckEX Yepnosemax. OHaxo B 9ToM Ciry-
yae BbICOKoe dddewrunnoc wiogopoame GYACT No!y\CPKUBATLCA 32 CYET INCH3-
Ge/RHOro YMENBUICIHA UOTCHUMATBHOTO TUTORopoaus. Ecim takasd crcTema
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meecoo6pasHa @ AoUycTAMA Ha YePHOseMaX, TO OHA HenpHeMieMa Ha HoUBax
¢ HEBKHM COfieP’kaHdeM a3oTa W IyMyca, Ifie A4 BOCCTANOBICHAs 3amMacoB ry-
Myca KaK HCTOYHMKA a30Ta U ADYIAX B3JI6MEHTOR NMTAHMA DpacTeHHH H Kak
fdaxropa CTPYKTypooGpasoBaHHus HEZOCTATOYHO OMIHOTO HaMeHeAMA CHOco0a
obpa6oTkm, Kak ato mpegnaraer T. C. Maabnes. [las sToro meo6xoAuMo ofHO-
BpeMeHHo 00eCHeYHTH HocTyIUIeHHe B HOYBY a30Ta B BUJAC yHoGpeHMii MIE
OyTeM KYABTYPH 60GoBHX, 4TOGH KOMHEHCHPOBaTh HNOTEPH a30Ta M3 IIOYBHN
BCHIeICTBHE €T0 OTYYKAeHHA C yporKaaMd |,

4. B pacnopmxeHHn arpoHOMUYeCKo# HaYKH M IHPAKTUKE MMeCTCH, KaK M3-
BeCTHO, HeCKONBKO CI0C0GOB, ¢ MOMOI[BI0 KOTOPHIX, OPH EX PANHOHAILHOM CO-
9eTaHZH, BOSMOKHO YNOBICTBOPUTENEHO PemIATh MpolieMy a3oTHOrO Hananca.
K umcny mx oTHocATcA: BHeCeHHe B IOYBY HaBo3a M JPYTAX OpraEMYecKHX
yno6pennit, KyabTypa GoGoBHX, MpUMCHEeHKe MAHePalbLEHX a30THHX ypmoGpe-
HEl, a TaK#e HeKOTOphe KOCBeHHKe NpaeMEl (HalpAMep, A3BeCTKOBaHMe, IPH-
MeHeHHe GakTepuaJbHBIX YROOpeHHil, BHeceHWe MONHGICHOBLIX MUKPOYROG-
pedwmii u Ap.).

BueceHnme HaBo3a. Ilpm of/NYEO NPHHEATHX B NMPAKTHKe [038X Ha-
Bo3a B 30'm 40 7/2a B mousy BHOCUTCA 150 m 200 K2/2a asora. Ua sroro komm-
9ecTBa, ¢ Y9eTOM HOCHefeicTBAA B TeUeHHe ABYX-Tpex JeT, PacTCHAAMY HC-
nonb3yeTcs OKOZO HONOBHHEL T. €. cooTBercTsenHo 75 m 100 x2f2a asora, wT0
Mo7KeT TOKDHITL 3HAUHTONLEYI0 IacTh IOTeph a3oTa LOYBH IPH YPOXKaAX 3ep-
Ha oT 10 1o 20 y/za u TeM CaMBIM CHH3MTH IOTepH IOYBeHHOro rymyca. Jpy-
rasg DOJIOBHHA a30Ta HABO3a YACTLIO TePAETCA BCIOACTBHO yNeTydWBAHUA aM-
MHnaKa, NeERTPEQAKALAA ¥ BHIMBIBaHMs (NpA o6WImM OCaZKoOB), JacThi0 Ke
3aKPeNIAeTCS B MouBe B opMe HOBOOGPA3yOIMHEXCA (M3 HaB0o3a) I'yMYCOBBIX
BEI[eCTB, ITO MOMKeT CroCOGCTBOBATh BOCCTAHOBJEHHIO 3alacOB IyMyca B IMOY-
Be, a HPA CHCTeMATHYeCKOM BHeCEHHH BEICOKAX 03 Hano3a Jiaske BCACT K IO~
creneEHOMY uXx yBemmyeHuio. To m Apyroe mopTBepXAaeTCA MHOTONETHUME
JAaBHEHMA PAAA ONLITHEIX YIpeNeHHi Kak y Hac, TaK M 3a TpaHule.

Taxum 06p , peryasp ue (1 pas B 3—4 ropa) o6WuHO mpu-
HATHX, T. €. IOCTATOYHO BHCOKHX 03 HaB0o3a MOKeT CYI[eCTBeHHO YIyIMHTH
GanaHc a3oTa UpPH KyAbTYpe 3epHOBHIX XxaeG0B. IToHATHO. 9T0 HaKoImeHH®
B HeoGXOAMMEIX fJif 9TOTO0 pasMepax HaBo3a B KOJIX08aX M COBX03aX BOBMOK-
HO TONBKO HPH [OCTATOYHOM 0GeCHeYeNnHOCTH CKOTA KODPMaMH W HDPHTOM CO
SHAYHTENLHLIM CofjepaHEeM asora. IloaToMy BajkHOe 8HadeHHe [ yBelH-
delda HaBO3a U OGOTameHHA ero a30TOM MMeeT KYJLTypa MIoOToJeT-
BEHEX 6060Bux. B rabn 5 npuscieHH faHHEe 0 pasMepax uxcanyum azo-
Ta 606OBHIME.

Mo pacueram [JI. H. llpaaumunkosa (1945) mpu AocTaTo¥no BLICOKHX ypo-
manx (okono 50—60 y/za cema) kmeBep ¢umxcEpyer 8a rof okoemo 150—
160 x2/2a azoTa, a MoONepHA TPH YPOKAAX OKONO 1"3’0 ylea cena — go 300 xz/za
agora. Ilpm Gonee BHICOKMX YpOMKafAX BHTH BeJMYAHH COOTBETCTBEHHO BO3-~
pacTalor H MOTYT HOXORMTH AJs Kiesepa (® fommmKa) a0 250—300 x2/za,
a faa aonepEH go 500—600 xe/za emeromgno. Uz yrasaunbix konmyecTs QHK-
CHPYeMOro a30Ta HEeNOCPECTBEHO IOCTYIaeT B LOYBY, B BMAC OTMUPAIOIIEX
RODHEjt H IOCIEYKOCHBIX OCTATKOB, IIPH KYJIBTYpPe KIeBEPa OKONO MOJOBMHEL,
7. e. 75—80 x2 (m po 125—150 x2), a npE KyabType JOXEPHE 0KOMO /3, T. €.
100 xe (m go 150—200 x2). T KonMyecTBA MOryT 00€CIEYATE HOBOOGD
ume ryMyca B 20-KpaTHoM KoimyecTBe, T. e. of 1,5 mo 2 (u mo 3—4) 7/2a esme-
ropso. OcTanbHAaA YacTh a30Ta CHEMAeTCH B BHJe YPOKad CeHa (HJIH 3eM6HO-
TO KOpMa) H MOKeT BEPHYTLCA B OYBY B BUJe [1aB03a.

3HaYATeNEHO MeHbBINCG PasMCPH (PAKCALMH a30Ta y OJAHOJETHHEX 3CPHOBHIX
GoBonrix pacteruii (Mo 100 xz). Ilpu 5ToM BasKHO OTMETHTE, 4TO BCe 3epHO-
Bhle GoGOBLIE KYILTYDH He yBeIUIUBAKT, a Aa’kKe HGMHOTO yMEHBIIAJOT 3ama-

! ToratHo, uro safota 0f asoTe He MOWKHA 8a6OTH o Apyrax
penmit, B DepByw o0vepens Gocd a B pAfie CIyYaeB W KalTHHHMX.
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Ta6bnmana 5
€ro B NOYBO NpPAE KyILTYPS

ipaGauanTessuLe P

P @

asora &
GoGosrix (sa 1 rom) *

PacrenzEn Bceero , ¥8/ea B 0OYBG, ¥8/2a
Kmebep. . . o v v o0 v o0 v 150—160 75—100
(no 250—300) (ro 125—150)
JomepHa « « « . 40 u ...
(xo 500—600) (mo 150—200)
3epHoBHe GoGoBme - . . . . . . 50—100 ~{(5~—~15)
JdeoomEn . . ... . o 150 Jo150

~ Tlo RaHHmM AHUMEKKOBA (1945) Ha ocHOBaHmM paRa pabor,
B TOM MHCIe Jhlon u Bnnwl (Lynn. mnuel. IO& (1949 prRa p

¢ agora B mouBe (Lyon a, Bizzel, 1934). Taxum oGpasoM, nomojHeHHEe 8ama-
COB a30Ta B I0YBe NPHE KYJAbTYpe 8ePHOBHIX G0GOBHIX (BEpOATHO, M BHKH)
BOBMOKHO TOJNBKO 96pe3 HaBo3.

CaefoBaTenbHO, A TOro YTOOH HoiHee HCHONB30BATh GHOMOrmYecKHmi
asor, PEKcApyeMbifi GoGoBLIMA, AlA YIyIMIeHWs a30THOro GajaHCa B HameM
seMIefe]uA, HeoGXoquMo, Kak 3To ocobenno mopdepkmpan JI. H. IIpasmmun-
KOB, 06eCevHTs mpaBANLHOe HCHOMAb30BaHMe ypo:KaA GoGOBEIX AAA yBeiHde-
nEs HaBo3a. McKI09eHme cOCTABIAET TONBKO JUOUMI M HEKOTOpse ApyrEe Go-
GoBkle, KOTOpEe 3aaXMBAlTCA MEIHKOM Ha SeleHOe ynoGpenue. B aroM cay-
gae 60GOBEIe He HONOAHAKT HABO3, & €r0 3AMEHSIOT.

IlpuMenesne MuHEepadbHHX a30THHX YyARoGpemuit
(BMecTe ¢ docdopoM m KanmeM) mO3BOAAET B HOOGXOAUMHX KONHIECTBAX B B
JIOIDKHEIC CPOKH YHOBIOTBOPATH MOTPeGHOCTH pACTeHMH B TeM CAMEIM 3HAUH-
TONLHO TOBHICHTH YPOBeHb yposkaeB. Hak I0Ka3HWBAalT JaHHHE MHOrOJOTHHX
ONKITOB B YCJAOBHAX BIA)KHOTO XamMara 3amapuoii EBpomsi, npumenemme Mm-
HepaJbHEIX a30THbLIX YHoOpeHHil clefyer CYMTaTh IPeAMYIIECTBEHHO CPEACT-
BOM TOBHINEHAA >PPHeKTHBHOrO WIOAOPOAHA (T. C. YPO/KAeB) H B SHATATEALHO
MeHbIIe CTelleHH NPAMEIM CIOCOGOM IOBHINEHWA 3aNacoB ryMyca B asoTa
B N0oYBax (T. 6. MOTeHIHAILIOTO IJIOROPOAHA) .

OfHaKo NMOBHIIIEHHe YPO/KaeB yBeJIMIHBAET BOBMOKHOCTE HAKOILIGHHA Ha-
B08a, BHECOHHe KOTOPOro Oy/ier IOBHINAThL He TOABKO adifeKTHBHOe, Ho M IO~
TenmUaibHOe miomopofue. CilefoBaTensHo, M B CuydYae IpUMeHeHHe MHEHe-
panbHEIX yAoOpeHEil NoBbULENFe NOTeHNAAIBHOrO ILIOKOPOMHA MOMeT HITH
B 3HaTUTENbHOU Mepe Yepe3 HaBO3.

W3 KoCBeHHHIX Mep YJy4IIeHAsA a80THOro §ajaHca B II0YBaX CIefyer IPeK-
J\e BCero Ha3BaTh M8BOCTKOBAaHMe KMCAB X I O0YB, KOTOpoe HeoGxo-
MMO KAA YCHEmIHOW KyJAbTYphl MHOroderHux G60oGoBEIX TpaB (x7esepa X
Jionepnpl) M JuA passATEA a30To6aKTepa. OrpomMHa‘ DONOKATENLHAA DPOAD
#3BECTH (KAQIBLWA) B IPOLECCax HAKOIUICHWs B MOYBAX a30Ta He MOMIEHHT
commenmio. OHa 7OKA3LIBAGTCA KaK AKCIEPHEMEHTAILHLIMA JaHHEIMHA, TaR K
BEaGIIOeFHAMY Haj| LPEPOAHBIMA NOTBAMH.

[ToaTOMy HM3BeCTKOBAHHE KHCJLIX NOA3OMHCTHIX K AEPHOBO-HOA30MACTHIX
IOYB CJ6AYeT PACCMATPHBATH KAK BAXKHBIA HpPHeM ANA NOBHIIEHAA PasMepoB
¢$urcamEr atMocdepHoro asoTa B obmEpHON HedepHOSeMHOMN modoce Coser-
croro Comosa.

TaxHM Ke KOCBeHHKIM IPHeMOM, B HeKOTODHIX CAydYafAX HeoGXOAEMHIM A
UOBHIMIGBHA a30T{HKCHpYyOIeli feATeapHOCTA G0GOBHIX pacTeHHmH, ABIAETCA
BUeCeNHe B KadecTBe MEKPOYAOOpeEmii coenumeBHii Moiambmema. B ceasm
¢ 9THM Heo6xogmma 3KCIepAMeHTanbHasg paGoTa MO Ompe/eleHEI0 COAEPIKA-
HuA MOAHGTena B HAIOEX I0YBAX M YCTAHOBIGHHIO OT3HIBIMBOCTA G0GOBHIX Ha
MonubeHOBbIe MEKPOYXoGpeHns.
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Ocofoe HONOMNKCHKC 3AHMMAIOT NMpPHEMBI BJIAIOHAKOIUICHAS, BKIIOYaA HCKYC-
CTEOONOe OpOMIeHHMe, KOTOpHe MOMIH OBl 0Gecme4MTh yCHOEMHOoe BO3eNLIBa-
nAc MHOrOJETHHX GoGOBLIX pacTefimii B 3aCyNITMBWX CTOMHLIX paiionax, rie
Ges omosnnT oy MHOroJIe1HHe TPaBh He YOaloTCA M, KpoMe
TOro, CMALHO HCCyIIasg HOYBY, ABAAIOTCA IUIOXMMH ITIpeJMIeCTBeHHHKAMH 3€p-
HOBHIX.

O NPMNIIUNAX TNOOEPEHIIUPOBAHIOrO NPUMENENNA
B CCCP INPUEMOB PEI'YJIUPOBAHUS A3OTHOI'O BAJIAHCA

I. H. Hpanummmugosy uUpHHAAJEXAT 3achyra 1(0CTAHOBRM M paspaBoTKu
BoIpoca O KOPCHHOM YJIy4mieHHm a3orTHoro Gamamca B aemuemenmn CCCP.
B cBoe ppems IMpaawmankos, mcxo3a u3 HeoGXOJMMOCTH B NeDCHEKTHBE 10-
BefieHys BaJoBoi npoayxuun 3epHa B CCCP 1o 184 man. 7 (7. e. mouT: T09HO
o pasMepoB, yxasannmx n jwpexraBax XX ceeaga KIICC) m onpegenss 06-
mue pasMepnl BLIOCA 430Ta B 8,2 MAH. T, CUMTAJ, UTO IVIABHBLIM OyTeM yAOB-
JeTBOPUTCALHOIO pelleRus HpobieMsl asoTHOro GalaHCa HAIIero 3eMIeNeTUs
JIOIREN GBITH MYTH BCEMEPHOTO YBEIMYEHHA NPHXOAA B MOYBY azoTa 6HOIOTH-
YCCKOTO 3a CYET KYJALTYPH KiIeBePA M JIOIEPHLI, B CBA3H ¢ YeM IPOMAJIoe 3Ha-
9eHAe JOMKHO HOJYYHThH MPaBWiLIIOe NAKOIACHNE ¥ NPRMCIICHUE HaR034.

B GamscaiiiieM Gyxyu(eM, B CBSA3H ¢ HaMeTeHHHIM SHATNTENBHBIM DPOCTOM
OPOM3BO/ACTBA MHHEPAJIbHEIX a30THHX YHOGPeHHi, BO3MOMKHO CYIIeCTBEHHO
YBeIHMUHTH CTaThIO UPUXOAA 32 CYCT MIIOPANLIIOr0 a30Ta M JIOGHTHCH YOB-
ZIeTBOPHTENBLHOTO a30TIOrO GanaHca, Pt na yMcublUcHAE
1o cp A0 ¢ Tpeo. JU H. 1Ty MKOBA CTUTBM MPHAOAA
6GHONOTAICCKOTO u30Ta KJICBEPA N JIOUEPHBI (BBAAY COKpAllleHHMA IUomiafei
TpaB B YGPHOIEMHOM 10IOCE). .

3)een, Kak B B prie ApYrax caytaes, Heobxomgmm RuPQepeHIHpoBanHbIi
noAxod K pemeHM0 mpoGieMut azoTioro Cananca, UPUMCHATENLHO | PasHoo6-
Pa3UBIM TIOYRCHHO-KINMATHUCCKHM 30HaM 1 ofiacraM CCCP.

f1 cuynTarw, uro s TaKoro ARQQepeRIAPOBAHHOTO PElICHAA 3a1aTTH pery-
NMpOBaHAsA a30THOro GazaHca HeOGXOMMO OPHHHWMATH BO BHEMaHHe CyIIecT-
BeHHHIe DasiHYHEA Kak B samacax asora B nousax CCCP, tak m B KimMarnde-
CKHX YCJHOBMSIX, JIOMyCKAOMNX HIH HCKIOYAIOIIMX BO3[EILIBAHHE MHOTOJeT-
HuX 606GOBHIX Tpas.

B BcucpHOseMHON MOROCE ¢ MPCOGAAYAHACM TIOWB 1O\30HICTOTO
THIA, OTHHYAIIAXCH HASKEMH BamAcaMH as0Ta, OpH GIarompHATHHX AIA
KyJBTYPH KieBepa KIEMATHYECKMX YCIOBMAX, AOKHA IPOBOJHTHECA YCTa-
HOBKA Ha Co3faivie 0e3feMOMTIION0 WJIH JAWKE NOAOKMTCHLIIONO A30TIOTO
Gayragca. Jlns pToro HCOGXOAMMO PAUMOHAIBHO COYETATh BCE BOAMOMKHbLIE IipAe-
MEI eT0 YNYYIIeHHsA, T. e. KYAbTYPy MHOrollerHux 6060BHIX TpaB, obecmeTmBast
BLICOKHE yPOMaH MX COOTBETCTRYIICH arpoTeXNwKod u M3BCCTKOBAIIWCM, Bile-
CCNMC TONNBIX )03 HABO3d, NPHMeHeHHC MHMHEPAaNbHEIX A30THBIX Y00pcunii
A IDHPOKOe HCIOAb30BAHNE KYJABTYDH JIONIHA Ha 3elJeHoe yaoGpeHHe.

TaKas e yCTaHOBKa Ha CO3faHHe GeafeMUATHOTO HWIE MOIOKHTEILHOrO
a30THOrO Gajamca HOKIA UPOBOJHTBCA B YCHOBHIX OP 0 X03/HCTBA
B HAIIUX IOKHBIX CYXHX OGIACTAX, C HCIOALI3OBAUACM KYJLTYPLI JIOMePIH H
BHCCCHHSA JIOCTATOTHO BHICOKHMX 03 MHUHEPAIBHHIX yHoOpemmit (NPK).

B wepHO3emMmoil MoNTOCC BNOJMIC BOSMOMKIO H JIONYCTHMO NOOHBATE-
¢Sl 3HATHTONBHOTO HOBHIIEHAs CPEAHHMX YPOJKAEB 36PHOBLIX KYJIBTYP B OCHOB-
FOM 32 CICT 3ADACOB A30Ta NOYBL, AOMYyCKas, TakmM o6pazoM, nedmuuTHut
famafc a30Ta. YCHemHBIA ONBIT NPUMEHEeHHsT CHCTeMBI 00PAGOTKE MOYBH 1O
Maxsnesy Ha 3aypasibCKHX UepHO3eMaXx TOKA3hIBAET BO3VOKHOCTb IIONYeHHsA
ypoKaes NIICHRNE B cpedHem okodo 20 yfea Ges wpamenenua ymobpenmit,
NonaTtHo, 4To MpH aroM ueH3BeHHA uOCTEUEHHAs YORUIL a30Ta M TyMyca H3
nowsul B Koanuectse okosno 50 k2 azoTa M, clegosaTeldbHO, OKoI0 1 7 ryMyca
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Ha 1 2a B rog. MosKHO, OAHAKO, NONUTaTh, YTO TaKas MeAldeHHasa yOHIbL He
CKa’KeTCsl 3aMETHO OTPUIATEIBIbIM 00paoM HA YPoKadX B TeYGHHE JOBOJIBLHO
IIPOZOKUTEABHOTO NIePHORA HCIOJKI0OBAKHUSA, 0COGEHHO ecam GyAeT upaKTHKO-
paThCA BHecenne gochoprnix ynobpenmii .

KyasTypa MHEoroscTHux 6o60BHIX (XJIeBepa M JIOIEPHH) B Yepio3eMHON
nojsioce BO3MOMHA Ges 0COGBIX NOMONHUTENBHBIX MEPONPHATHA B OTHOCHTONB-
Ho Gosee BIaKHNX paiioHax Jecocremn. IToaToMy B KauecTBe KOPMOBHIX KYJlb-
Typ B OCTadbHHIX (6oJee CyxMx) padoHax FIaBHYI pOJb JOMKHA MrpaTh
KyRypy3a, KOTOPAs SIBAUTCA M OCHOBHLIM MCTOYHHKOM asora B HaBose. IToaTo-
MY 0COGCHHO Ba)KHO BHeceHWe IIOJ Hee a30THHIX M APYrMX ynoGpeHmii AJis mo-
BRIIIEHASA YPoXKaeB H JJIA YBeIMIeHAA oOIIero coilepkav¥sA asoTa B HaBoze.

CrnemoBaTeNbHo, B JOCTATO4HO YB. HHBIX 9ep. HEIX pafioHax Je-
COCTCITHOM 30HBI BOBMOMKHO CO3faHMe MajnoHedMUETHOrO a30THOro GajlaHca 3a
cyer KyJNbTYPH KieBepa U JIOMEPHHI, BHECEHNsA HABO3A M AJOTHHX MUHepalb-
HHX yAoOpeHHi (B BAJE NMOJKOPMKM IEPHOBHIX ¥ B NOBBINIEHHHX A03aX, ¢ P

u K, 10a Texnudccknx KyanTyp u KyKypyssi). B Godee sacymmmeeix paiioHax
10ra, I0ro-B0CTOKa M HOCTOKA ¢ [PEMMYLIECTBEHHLIM BO3ACILIBAHNCM 3CPHOBHIX
xae6oB, rae yelaosnsA HeGIarompHATHBL JIA KYAbTYPbl MHOTOACTHUX Tpas, JO-
nyctaM Gomee AemmuTHLIE GaJamlc asoTa, ¢ NPMMCHCHHEM HaBo3a M MHHe-
pansHbx yuobpeunit (NPK) raasHeiM 06pasoM IiA KyKYPYsH H TeXHAYECKHUX
RyJBTYD.

IlonnATio, 4TO B HeAaNeKOM GYMYLIEM MOMMO DACCYMTHIBATH NPHA NMOMOLNE
CUCHAABEBIX MEPONPHATUIE N0 NONONHATETHHOMY BIAroHAKOIUIEHMIO (B BHEAE
JONE3ALMATHEIX JCCHRIX 1I0JI0C ¥ JPYIAX NPAEMOB CHero3afiepkaHnd, a B pAAe
cayyaeB — NyTeM OpOIIeHAA) CO3MaTh H B CTeNHHX palloHax YCIOBMA Ui
ycnenmioff KYJALTYPS! MHOTOJIETHAX 60GOBLIX Tpas. 9T0 NO3BOJMT M JJIA Has-
BaHHHIX paifioHOs MOGHTHCA GeafeHNETHOTO a3oTHOro GamaHca m TakEM 06-
Pa3oM cTaGUIH3MPOBATH COlepKaHKe a30Ta M FyMyca B IOYBAX HA YCTOHYMBOM
ypoBHe. 910 AMeeT aKTyaldbHOe 3HAYEHHE JUA CTENNLIX PAafiOHOB I0r0-BOCTOKA
Esponeiickoii wacrm CCCP, Kaszaxcruma n 3amaguoii CEOmpm ¢ HOKHHME
YePH( H ¥ KallTé MH TIOYBAMM, B KOTOPBIX COJlepKaHHe a30Ta ¥ Iy-
"Myca HeBENMKO M r\e HeMeAdTeNbHO JONMYCKATh 3aMETHOTO ero CHHKEHHS.
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POJIb IIOYBOBEJIEHUA B PA3BUTHH CEJILCKOT'O
XO3ANCTBA CCCP'

Passatee nousosefieans B Poccmu ¢ caMoro Hagana ero BO3HHKHOBEHHS
6L0 CBA3AHO C YYAaCTHEM IOYBOBCAOB B Pa3pellIeHAH KPYNHHX HapOXHOXO-
3AlicTBeHHEX 3afa9. BakHelMMME H8 HAX OHUIH, BO-IEPBHIX, CPABHATENbHAR
OLEHKA KA9ecTBa 8eMelb JIA PA3IEYHHIX IjeJied, B TOM YMCAC JIA OCBOGHHS
HOBHIX 3eMeNb MOJ SeMIefelue, M, BO-BTOPHX, HOBHINIeHAe UPOM3BONHTEINb-
Hocta mous. IlpuMepamu MoryT cayxuTh Kiaccuseckme paborst B. B. Iloxy-
waeBa (c mpymxaun) o WBYYeHHIO DYCCKOro YepHozeMa M mous Hmxe-
ropoackoit m Ilonrasckoit rybepumit B 80—90-x rogax XIX croxnerma. drm
paboTH, NpeANpAHATHE C MEAbI0 MOAHATHA CEABCKOro XO03AMCTBA UCPHO3ECM-
Roit OJIOCH H CPAaBHATENBHOE OMEHKA 8eMelNb, KAIH BOSMOKHOCTb 3ATOKHUTH
HAYYHEIe OCHOBH COBPEMEHHOTo 1I09BOBEAEHHS M pPaspaboTaTh KOMILICKCHEIH
©CTEeCTBeNHO-HCTOPHSECKMIT MeTO M3ydeHHS II04B, O0IMeNpAHATHIA B HACTOA-
mree BpeMA.

B moc. , B nadase XX croserus, IOA PYKOBOA-
crBoM Hpod. l"mmlm 6l-um BAIIOHEHH ofmmpHEe noYBeHHO-reorpadmae-
ckae mcciegoBaEMA Ha JlansHeM Boctoke, B CuGmpr u Cpemucit Aanm ¢
NPAKTAYECKAMA WeNAMH CelbCKOXO3SICTBEHHOIO OCBOGHHA 3€MeNb B IIOBRIX
MaJloHaCeleHHHX paiioHax cTpaHEL. B To ke BpeMa B Espomeiickoit Poccum
Pa3BePHYIHCH HCCUASJOBAHEA IOYB BO MHOTEX IyGepHMAX ¢ DCALIO IPABHIb-
Hoii OPraHA3aLMA COTH CeNbCKOXO03AMCTBOHHBIX ONHITHEIX CTaHImA. B pesyis-
TaTe HA3BAHHBIX PaGoT GHUIE HAaKONIEHH OOMEDHHE MATEPHAJNE, aHAIH3
# 0600IjeHEe KOTOPHIX NpPUBEIM K BA’KHEIM HAYYHHM BHIBORAM B 06IacTH
reHesnca, KiaccndEKamEE T reorpadEd IOYB, DONYYABIEM MeKAYHAPOH-
HY H3BOCTHOCTH. UHCNO HPAMEPOB B3AHMHON CBASH TEOPMM M _IPAKTHKE
B TIOYBeHHHX @CCIOROBABMAX, MpoBonuBmuxcsa B Poccrm B komne XIX m ma-
qane XX cToxerHil, MOKHO ObLIO G5 3HAYATENBIO YBOAHIHATD.

IMocnre Beammoit OKTAGPBCKOE CoLEANKCTAYECKOW pEBOJIOIEHM HOTPel-
HOCTH B HCHOJH30BAHHE HOCTHKEHHH [OYBOBEZICHHA i HYMKK HApORHOro
xo03AlicTBA CTPAEH 3HAYHTEABHO BO3POCTa, B CRASA ¢ UeM IIOTBOBE/ICHHE

B CCCP momyumio ropasgo Gollee IMMpOKAe BOSMOKHOCTH MJIA PASBHTUA
nocneuom‘renwm pa6oT Ho BCeM CBOMM OCHOBHEIM pa3fedaM. 3To B CBOIO
ouepensh MO3BONMIO 3HAYATCJARHO PAaCIIEPET: MacmTabe paGor mo yduacTmio
NOYBOBeROB B pEHIeHHMH 3ajlad, IOCTABJCHHBIX IEPe} CEABCKAM XO3AUCTBOM
CTPAaHEL B CBASE C HOPEXOOM MOCIefHero Ha CONUATMCTHIECKEE MyTh passd-
THA,

i

PA3SBHATHE NOYBEHHO-KAPTOTPA®HYECKHAX PABOT
A NX HCHOJb30OBAHMAE INPA NEPCOEKTABHOM
TVIAHRPOBAHHM CEJDLCKOI'O XO3ICTBA CTPAHBI

Pa6oraM mo H3y4eHHI0 ¥ KAPTHDOBRHHMIO IIOYB YAEJNAAOCH GOJNbIIoe BHH-
MaHEe Ha IPOTSKeHHN Beeil mcTopmm mousoBemenus B Poccmm m CCCP. Oco-
Genno Goxpmroe passATHE 3TH PaboTul moayumam mocie 1917 r., uro xopomo
BHAIHO B3 JIAHEKIX Ta6IunH.

¥, }Ion.np. BHa VII Me:xn. xorrpecce mousoseos B CIDA, 1960.
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Raprorpad: x paGor B Poocam w CCCP ¢ 1877 no 1957 r.

MacmTalhi HCC/IORORARHL C 1887 mo 107 r ' C 1918 mo 1957 r,

Jletabime DOYBEHHHE CLEMKHN
50000

1 e« +eeeeeeo.| Emmmmiase xoasicraa Oxono 250 wiH. 2a
CpennemaciurabHLe CLEMKH

4:50000—1:200000 . .. .. Oxrono 150 muH. ea » 500 » »
MeaxomMacmrabuse CHEMKH

1:300000—1:1000000 . . . . » 450 » » s 1200 » »
Oﬁsoguue TIOYBEHHE® KapTH

1:2,5 maa.—~1:4 Mar . . . .| EBponeiickaa wacte Poc- | Bea tepprropaa CCCP

cen (6ea KaBxasa)

K HacToAmeMy npeMeHm Goilee 9eM HJia NMONOBMHH Beeii Teppmropmm Co-
Berckoro Coloza @ B TOM 4HCIe M BCeX 3eMAefeNbYECKHX PailoHOB CTpaHE!
HMMeIOTCA NOYBEHHKE KapTh MeJIKOro M CpefHero Macmraba.

OpnHOBpeMeRHO co 3HAYMTENBHNM YBIMIeHMeM o00BeMa HOuBEHHO-KAp-
Torpagmiecknx paGor 3a mociaeAHHE COPOK JeT COBEPIIEHCTBOBANHECH METOMI
noxesbix M JAGOPATOPHBIX MCCHQNOBAHAE 10YB, YiNyYmAaloch COfepKamue &
opopmaenne Kapt, paspabaThBaNnCh, H YTOUHANACH KIACCHPAKAUUA H CHCTE-
MATAKa @mO4YB, a CIeNOBATENBHO, H JIOTEH/B TOYBEHHBIX KapT.

Ham6onee sHaumrensHas pabora B 9ToM HANpaBieHME Obllla HpoBefeHA
8a mocaegnMe 15 ner mpu cocraBienmE OGmieit rocymapcTBeHHOH HOYBeHHOM
raptht CCCP, #a KoTopoit Bce MeCTHBI® IIORpAsfeleHHs TOYB, IPEMeHAB-
wImecs paHBWIe, GRIE nEnneuenu K eMHO} CHCTeMe M HOMeHKIAType HOYB
fna Bcero Comerckoro Cotosa. INMpmemmnut sToli cucTeMml, paspaGoramHoit
TousennriM mHCcTHTYTOM MM. B. B. Jlokyazaesa AH CCCP, cocrosar B cie-
Fyromen.

OcHoBHOlf  TAKCOHOMHYCCKOW e[MHPUEH DpH3HAETC HOYBEHHH i
THI B CMBICKE, GIM3KO COOTBETCTBYIOIIEM NOHATHIO THN I 0'YBH eBponei-
CKHX IIOYBOBEAOB, A B HECKONBKO GoXNec ySKOM CMEICNe — HOEATHIO «great
soil group» aMepHKaHCKHX aBropoB. Hamamii mo9BeHHEIE THD ofbefAuHAET
TPYNNY NOYB, PASBEBAIOLIAXCA B ONHOTHIRKX CHOKIMMATHYECKEX H FEJPOJO-
THYECKEX YCIOBHAX M XapPaKTEPH3YIOIEXCA OAHOTHOHHIM CTPOCRHeM HOYBEH-
Horo mnpofuis. YHcHO OCHOBHHX IOYBeHHHIX THIOB, YCTaHOBIEHHRX
B. B. loxyqaestim u H. M. Cobmpmernm x Bavany XX croner:a, He mpe-
semano 12. K macroameMy BpeMenH, B pesyibTaTe YCTAHOBAGHHA HOBRX
H YACTHYIOTO pa3jeNeHAA cTaphx (T. e. JAAaBHO MSBECTHHX) IOYBEHHBIX
THIOB, UHCNO MX BHAYHTENBHO yBedwdImXoch H fas Teppmwroper CCCP xo-
craraer 60.

HouBeHERle THNLI B CBOIO OYepefb IOAPA3NENAOTCH HA reHEeTHIe-
CKHe HOATHNE, CPeAH KOTOPHX OOEYHO pasaAYaloT HOPMAXBHL O
(. e. mamGonee xapakrepHHe A KAHHOrO THNA) A DepeXOAHHeE, oT-
JEYaOmuecs HalWdueM HOKOTOPHIX HPU3HAKOB, CBOMCTBEHHHIX [PYTHEM, CO-
cefHERM ToYBeHHKM TrHnaM. HampuMep:

NON3ONUCTHE THN — HOATANE. HOA3OAHCTHX NOBEPXHOCTHO-IAIEETOf30NHCTHE,
GOTOTHO-NO/3OMHCTEIX JIOYB;

9epHO3eMHEIX TN — MOATHNN MOIMHLX M OGHKHOBeHHHX YepHO3eMOB, BEI-
MeTOYEHHEIX 9YepHO3eMOB, KapGOHATHEIX wYepHO3eMOB,
COMOHIEBATHIX YCPHO3EMOB H T. I,

B mocnenEee BpeMA HAMOTHIOCH BHeNeHHe NPOBAHEGHANBHHX
OOATENOB (WIE rpynm IOATHIOB) KO 0COGEHHOCTAM TIAAPOTEPMEIECKOrO
PeREMa, ITO AMeeT CYIIecTBeHHOe IpC b 3HavYeHHE

B mpemenlax Kajaoro MOATHNA Ha Kaprax KPyOHOro Macmrraba BRIeNs-
10TCA TeHeTHUeCKEe BHAB (BAPHAHTH) H PABHOBHZHOCTH IO CTe-
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NeHH Pa3BUTHA NPHIHAKOB, XaPAKTEPHBIX A ;\ANLOr0 THMA IOYB, HaNlpH-
Mep 1O CTeNeHN HOA30MMCTOCTH — AAR MOA30ARCTOr0 THNA MOYB, MO TyMYC-
HOCTH — ]Il 4ePHO3EMOB M T. J.

Hapsaay ¢ mogpasfeneHHCM. OCHOBAHHEIM HA LPH3IIAKAX, PasBATHC KO-
FOpPHX 00f3aHO0 OHOKIMMATMYCCKHM, TIHAPOAOIMYECKUM M THAPOTeOI0rnyc-
CKHM YCJORMAM I04B00GDa3oBAHMI, IPOBOZHTCA TaKMKe I0gPa3feleHAe Ha
POABI II0 MCXAIHYECKOMY COCTEBY M JMTOJIOTHIECKEM OCOGEHUOCTAM MaTepiH-
CKUX IOPOA, HANPAMEP POAH IHHACTRX W TAKENOCYITHHACTBIN, CYIINHUCTHIX
(CpeRHe- M JIerko-), Cy)CCYHBIX, IeCHaHbIX, KAMCHHCTBIX H T. . TOUS.

TaxuM oGpasom, Kiaccud ¥ cucteMaTura iowB B CCCP ocmo-
BaHA HA IIOCNC/OBATENBHOM IPNMEHeHMHM TeHEeTHYECKOro NPHHIMNA JUIA BbI-
AENCHHA BCEX TAKCOHOMWYCCKMX ENUHHMI — OT HOYBCHHOrO THNA N0 Lo4YBeH-
HOrO BUAQ HIM PpasHobMjHocTH. IIpH aToM B KOUKPCTHBIX OIpPEHENCHINX
BHJIOB M DA3NOBUHOCTEN II0YB COXPAaHAETCA HA3BAHME rCIIETIYECKOTO THIA
W TOATANa, 4To OJervaer NMoHMMaHWe NOYBEHHEIX Kapr ILUMPOKAM KpyraM
MPaKTHIECKAX PAGOTHAKOB CENBCKOTO (M JIECHOTO) XOasiicTBa, a CIelMaJH-
CTaM-10YBOBeAaM Aaer BOIMOMKIOCTH UIA HIMPOKMX COMOCTABIEHEN 1t 0606-
e il

OTMeraym TalKe, 4T0 HOCAEAOBATCIBHOS MPUMEHEHNE TCISCTHIECKOTO TIPHH-
MIa 06JeryacT BO3MOMKHOCTS AANLICHINEro YCOBEPHICHCTHOBALNA CHCTEMATH-
KM TIOTB Ha OCHOBC 0Ollee MOJHOrO yYCTa BCeX CBOMHCTB 11048 M YCIOBUE WX
paspiTHa. CHcTeMaTHyccKas paGoTa B 9T0M HaNpaBIeHHA NPOBOJMTCA B Ha-
CTOSIEC BPCMA.

TNpumenenme eamHOU cucTeMil KIacCHPAKALMM M CHCTEMATHKA 110YR
B NOUYBeHHO-KapTorpaguieckux paflurax ofiaeriaer mcnonLiobaHHe ITOYBEH-
HEIX KApT (MCikoTo M cpefHero MacmiaGon) NpH pemieHw# 3aAad INVTaHH-
POBAHHA KDYNHBIX MCPONPHATHl [0 NOXLEMY CEILCKOrO XO3HilCTRA B COOT-
BOTCTBUA ¢ IOYBEHHBIMA W KIAMATHYECKAMH YCAOBUAMH Da3iUTHBIX WaCTCH
cTpaHEL B 9acTHOCTH, mOUBEHHBle KAPTH CIYXKAT OCHOBOW AJA FeHePaTBHON
CXeMBI IoYBeHHOo-arponoMmdeckoro paiionuposanua CCCP, Ha ocHose KoToO-
PO pemanTca BONMPOCHI CIICIMANH3aNAN celbCKOr0 X03stiicTBa B Juddeperry-
POBAHHOTO UPWMEHEHHS PasAHUHbIX CHUCTOM 3eMIeTeNHs1.

BaskHoe suavenne 1A 3ajay MAAHWPOBAHAA AajbHEMNIEr0 PA3BHTAA Celb-
ckoro xo3giicrea CCCP umcior paBoTH mo KauecTscuiioMy yd9eTy (MHBCHTA-
pu3anun) 3eMcABAHX QOHTOB, T. ¢ To ONUpPeTeleHNI0 IUIOMaei, BAHIMAaeMbIX
pas/AMYiLIMK TOYBaMH, AN BCell CTPAHHK M 1O OTACNLNKIM ATMHHHCTPATHUT-
HEIM W 3KOHOMWYECKHM paiionaM. Iti paborsl, HagaThie oxodo 30 jer Hazax
axkagemnxom JI. ¥ TTpacoaossiM, mpoBogsavesn B nacrosamee speMn s Ilounen-
noMm wirctutyre ¥M. B. B. Jlokyuaesa (mox pyxosomersom H. H. Pozona) ma
OCHOBANUY WCIONB3OBAHIA HOBCHUMX IIOYBEHHO-KAPTM padpuucCRIX Marepua-
uoB. B peayauraTe 1xX onmpefieseHB! 1J01Ma1A OB PA3TMIHEIX THINOB M IOATH-
OB M BBIICHCHO B OCHOBHHIX 9€P1aX COCTOSHHE HX XOIAHCTBEHHOro MCIONB-
3opaundA. [laHHBI® TAKOro yJeTa HYKHEI JUIA ONpeTeNeHHs BOSMOMHBIX pas-
MEpOR 3CMeJBHHX (POHAOB, UPHTOMUBIX NIA OC oy, 3eM , TO-
CIe0BaTeABROCTA PaloT 10 OCBOCHWI0 NOBHIX 3eMelb B DasiH'HEIX 30HAX
H paiioHax W HCOOXORMMEIH AuA 810r0 00beM MepONPHATHA H KATHTANOBIO-
HACeHHI.

BoijalonuMess NPAMepoM NCHOMb30BAHMS  NOYBEHHO-KapTOrpapuIecKHx
MaTepHaloB [Jsi pemicnna 3agad Hogo6Horo poaa OHIO mpeiasapuTensHOe
onpegelledne (GoHAOB LEIMHHHIX H 3QJEKHEIX 3eMe)b, NPATOTHBIX MJH JIC-
Me;VIeHHOro ocroctiasa (6e3 mpHMeHeHHst MeAMOPATMil) TOX TOCERb 3¢PTIOBBIX
KyJAbTYP B BOCTOYHBIX paiioHAX CTPaHBL. JTa MpeABapHTeNBHas paGora, mpoBe-
nennas B llousensom mucruryre M. B. B. Jlokyvacna, mocaysknia ocxopoii
AnA HWBBECTHOTO IIPABMTEALCTBEHHOr0 mocraHosucnus 1954 1. of ocroennu
NeAMHHLIX U 3aldeXNEX seMensr B Cubnpn, Kusaxcrame n 3anomnve. Beaex
3a OTHM 3HAYHMTENBHOE 9UCIO [HOYBOHC;l0B IPOBEMH PaloTy Ha MecTax IO OT-
Gopy M BBIleACHHI0 TAXOTHONPHTONHHIX 3eMeah B HAType ATA Oprauvuaamfuy
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HOBBIX COBX0308. Ofwman wiIomank 0CBOeHHBIX TaKUM 06paszoM 3eMesb 3a 5 JeT
ocraria 36 MaH. za.

B 6ammaiinmme rogu mousoseiam CCCP ipeaeTont BLMOMRUTL GoJABINOH
061beM HCCICHOBAUMIT 110 M3YYeHHIO, CPaBHUTEAbHON OuecHKe M 0160py HOBHIX
3CMCJIh, MPUIOAHBIX A OCBOGHHA Ha OOMIMPHON TeppATOPHM IIOATAEHKHOR
(neuepHosemHoii) mosocet B Esponeiickoit wacte CCCP, Cubapn n na [lann-
1em Bocroke.

PABOTHL OO AETAJIBHOMY (KPYLHOMACLITABHOMY)
KAPTHPOBAHHUIO NIOYB KOJIX030B 1 COBX030B

JIpyruM BasKHEIM DasielioM 1O LIX HCC. Hii, HEOCPENCTBEHHO
CBABAINLIX ¢ 3a/1a9aMM ORLINICAMA TTPOMIBOAMTENBHOCTH 1(0YB, HAXOHLIHX~
¢l B CEeIBCKOXO3fMCTBEHAOM MOTB30BAHUH, ABIAIOTCA PAGOTH IO [IETANTEHOMY
HIN KpymHOMAcIITaGuoMy H3yyeldMi0 U KapTHPOBAHMIO NOYB KOJXO30B H COB-
X030B.

Mo Bemuroit OkraGpLCcKoil conmmanscTHycckoll pesosuonum Taxie paborsl
HO DONYUMIH PAsBATHA BBHAY DKCTCHCURHOIO XAPAKTEPA 3CMICACHNIN B CTPa-
me. Ong orpanyumanch B TO BpeMs NHIIL COCTaBJIeHHEEM KpYiHoMacmiTaGHEIX
MOUBEHHKIX KAPT efMHWTHKX IePefOBLIX MMEHMil, HeKOTOPHIX OMBITHLIX CTAIl-
IHi M ONBITHBIX JECHHIECTD.

Hauano MaccoBsix paGor o KpyIHOMAacmTaGHOMY KapTHPOBAHMIO NOYB OT-
HOCATCs K KOHOY ABAaALaTHIX TOOB TeKyiero crolerud. Hopkle sagaun B 06-
MACTH CCABCKOTO XO3AMCTBA, CTOABLIHE B TO BPCMsI 11€PE CORETCKUM TOCYyAap-
CTBOM, 8 MMEHHO — OPralM3an¥s KPYIHbIX 3epHOBHLIX COBX030B M COBJLMHC
KOJXO030B, HA4{l0 WUAPOKOIro IPMMEHEHHS M3BeCTKOBAHHA UM MUHEPAlIBHBIX
yRo6pernit, pasBuThe paGoT MO MPPHralMOHHOMY CTPOMTENBCTBY M T. I., HO-
TPeGOBUIH COCTABNCHUA KPYNHOMACINTAGHBIX TOYBENULIX KapT B Macmrabax
1:10000 — 1 :50000 Ha mIoW@AM MHOrMX JECATKOB MWIIWOHOB TEKTapoB.
91n paGoTHl MHPOKO PasBepPHYJIACh B TPHALATHIX I'0AaX, HO 3aTeM BBRIHYMKIeH-
HO Nperpa1winch B nepuop Bexmkoii OTevecTBeHHo/ BOIfHEL. 3a roabl BOHHH
3HAYATENbHAA UACTH MOYBEHHBIX KAPT KOJNX030B M COBXO030B, PACHOIOMKEHHBIX
B PAONAX ORKYNATIMM, IOTHGAA.

Boso6HoBTeHHe paGoT N0 COCTABIEHMI0 KPYMHOMacmITAGHHX NOYBEHHHIX
KAPT B IOCIEBOGHHOE BPEMA HAYANOCh B KOHIE COPOKOBHX F0JOB M HOXY-
9WI0 HITENCUDHOE pas3BUTHEe sa Hoclenuee mecarmierde (1950—1960 rr.).
I nacrosimemy BpeMenu KpymnoMacmrTabHLIMH CEBEMKaMH IIOKpLITa TeppH-
Topust ¢ 06HICH naouaaLIo oxono 250 Marr. za.

CnenyeT, omHaKo, CKasaTh, UTO KaieCTBO IIPOBEAGHHBIX B panuoe BpeMs
paGor GuI0 HEOJHOPOAHEIM M He BO BCeX CAY9YaAX YHAOBIETBOPHTENBHBIM,
& FCIHOMhA0BAHNC COCTABACHHBIX KAPT B KOJXOIAX H COBX03aX IO PA3lLIM IPH-
9EHAM O0Ka3aloch HefocTaTouHO »dextmBHbIM. OcolGCHHO 9To OTHOCHTCH K
KAPTaM, COCTABICHHKM B JOBOEHHEIN IIePHON H OTYACTII B 11ePBHIE 110CTCHOEH-
HLIC TOALI, BBHAY caa6oit pa3paGOTAHHOCTH MeTOJMKH HCCIEJ0BAHHY A He
BCEL A1 YAOBACTROPHTCALION OpraiE3anny pagor.

Takxoe momoxenue moGyamiao Ilousennsiit uacturyr nM. B. B. Jlokyuaena
AH CCCP u sxypnaa «lfousoBeneHne» BricTynuts B 1953 r. ¢ npepnoicenus-
MH O PeMMTCJALIOM YAYYIUCHHA OPrandM3anie ¥ METORMKH NpOBedeHHs pabor
N0 JeTaJbHOMY KapPTMPUBUHMIO TIOUB KONXO030B M COBX030B C Ieabio olecme-
uyBATh Goflee a(hheKTIBHOe HCIIONB3OBAHME HX DPE3YJIBTATOS [ (OBBILICHUS
NPOM3BQAUTENLHOCTE 3eMilefiesa. B Hacrosigiee BPEMsa B COIO3NLIX pecmyl-
JIMKAX CO3JANLI COOTBETCTBYIOIIME OPraHA3aLWH, KOTOPHIe IpoBoAArT pafory no
BHAYMTEJbHO YNYYIIEHHKM 1IPorpaMMaM. JTH NpPOrPaMMLl MPeiyCMATPUBAIOT
caepylomae 3BeHbA paGor: 1) cocrapieHHMe MOYBEHHBIX KapT, 2) arponpoms-
BOJICTBEHHYIO B MeJHOPaTHBHYI0 XapPAKTePUCTHKY LOYB, 3) paspaGuTKy pexo-
MeE/aNRit 110 OPranu3anun TePPHTOPHHE XO3AHCTBA M NMPOBEAeHMIO arpoTeXHHM-
9eCKMX K MeJHOPATMBULIX MepONpPHATHN ANA YBeAHYEHHs IPOAYKTABHOCTH
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xoaaticrea. HanGollee mHTEHCHBHO PaGOTH TAKOro Pofa PasBepHYJIHCH 3a HO-
clefHRe TONH HAa TeppuTOpHE YkpamHckoit CCP, rme mocrasiena samava
TPOBeCTH CIVIOIIABE KpymHOMacmrTaGHEle NMOYBEHHHE HCCIENOBAHMA (B Mac-
mrraGe 1 :10000—1:25000) Bcex cembCKOXO03AUCTBEHHBIX 3eMENBHKIX YIOAMil
Ha TUIONAMH OKOM0 47 MAH. 2a. ITA PaGOTEI MPOBOAATCS TO eAMHON METOJHKe,
paspaboTaHHO! HAYYHO-HCCTEOBATCILCKAMA YUDEHUCHAAME Y KPaHHCKON
aKaJIeMHN CeNbCKOX03AiCTBeHHEIX HaYK.

OneMeHTapHoi (T. e. HaEGoMee MeNKOH) TAKCOHOMHYECKOH efMHANEN Ipm
aTHX paloTax NPMHAT HOYBCHEHIHE BHEJl, MOJ KOTOPHEIM HOHAMACTCA eIH-
HEOA NOYBEHIOro HOKPOBA, OANOPOAHAR IO reHeTHIECKHM IPH3HAKaM CTpoe-
HuSA ToYBeHHOro npodmas (T. e. OTBevaloUIad HOHATHIO IOYBEHHBIH BHA 00-
aeit cucreMn Knaccudmrammm nods CCCP) m mo oTHocuTeibHO yCroiium-
BEIM LpH3NAKAM XO3ANWCTBEHHOro Mclons3osanua. VIHaue rosopA, moYBEHHEIH
BMj B YKPAMHCKAX paGoTax NOHMMAETCA KAK OJHODOANAs IPOH3BOJCTBEHHO-
TeHeTHYeCKAA eAAHANA.

Tloynemnxie BEAL rpynnEpyloTes (006n.camAmI0OTCA) B GoMee KpyTHEE arpo-
TIPOU3BOACTBEHERE IPYNNE], XapaKkTepUaylomyecs NPAGIN3ATENBHO OFAHAKO-
BHMHA OCHOBHEIMH arpolpoH3BOJCTBEHHBIMYM NOKA3ATENAMH, K UACHY KOTOPHIX
OTHOCATCA: MeXaHHYeCKHii cocTaB NOYB B POA MATePHAHCKOR IIOPOABI, YCJIOBHA
sajieranus (mo peibedy M yBIAyKHEHHIO), XapaKTcp M CTENeHb OKYJIbTYpell-
HOCTH TOYB.

B peayasrare npoBOAMMEIX MCCAENOBAaHMI JUIA KaXKIOTrO KONX03a W COBXO03A
COCTABIAIOTCA: MOYBEHEEI Intam (B MacmraGe 1:10000 mam 1 :25000)
M KapToTPaMMEI, XapaKTePH3YIOI(He OTAeJLHEE ArpolpoNaBoACTBEHHHE CBOIi-
CTBA HOYB MM PEKOMEHNANEHW [JA MPOBEJCHHA TeX MM MHHX MePOoNpHATHI
N0 YAy9IIeHMI0 HCHONb3OBAaHMA mOYB. KpoMe Toro, AuA Kammoro xosaiicrsa
<cocTaBaAeTCs MoHorpadas, coflepiRalas oNMHCAHHe BEITENCHHBIX I1a IOYBEH-
Hoil KapTe KOHTYDOB II0YB, XapAKTCPACTHKY HOYBEHHHX BHIOB M ArpoIpoHs-
BOCTBCHHLIX TPYI 1104, KAMMATAYECKAX, TONOTPpafAYECKHX H APYIAX MpH-
POMHHIX YCNOBMIf, a TaKse DPeKoMeHAanuu o obpaGorke, yRoOpcnmaM, Me-
nHOpauBAM, Goprle ¢ aposmeir u 7. . Jlda cocTaBlieHMA NMPaKTHIECKUX POKO-
MeHJaMA B COCTaBe HMCCAER0BATENBCKHX IPYHN paloTaloT COOTBETCTBYIOL(HE
CTeNAalHCTH-aTPOHOMBL.

Omur paGor B Ykpamucko#t CCP memomssyerca cefiuac mnpm paspaGor-
Ke IpOrpaMM ¥ NpPOBCACHAN aHAJNOTMYHLIX HCCIEfOBaHmE B APYrEX pecmy6-
simKax. Ciefiyer OTMETHTD, 9TO NPH COCTaBJeHHN JeTANHHLX NOUBEHHHIX KAPT
B HacToAIlee BpeMA Bce IMupe HCHONB3YIOTCA aspopOTOCHMMEH, AaloLiae
BOBMOKHOCTh 3HAYATENHHO YTOUHHTH IPAaHHIH NOYBEHHHIX KOHTYPOB H [e-
nmdpopaTs MocieANde HA OCHOBe AOKYYaeBCKOro NPUHNHIA O CBA3H reHesmca
1109B ¢ paKTOpaMM (M yCIOBUAMM) IOYBOOGPa3oBAHMS.

TIOYBEHHBIE HCCJIENOBAHUA
CINEMUAJIBHOI'O HA3HAYEHMA

Jna omeHKE BRIAZa IOYBOBEJCHNA B PasBATAE CEIBCKOTO XO3ANCTBA
0co6oro YNOMMHAHHA 3aCIyKHBAlOT CHeNHATbHLIE MOYBCHHO-MEJMOPATHBHEIE
uccaenoBaHms.

OHp HMe0T BaxcHOe SHaYeHMe B pAalloHAX HMCKYCCTBEHHOTO OpOIICHHA
(wppurammn), xotopoe B CCCP npAMeHseTcA raaBHHM o6pasoM B mamGoaee
CyXnx H okapkux paitomax Cpepmeit Asmm m 3araprasea. Opomenme sgecs,
DO ONMTY IpEHAX JieT, YACTO CONPOBORAANOCH ABICHHAME BTOPUYHOTO 3a-
coneHHA mouB. IIpenBupeTh, DpefOTBPAaTHTL, HIM JHKBHJMPOBATH TAKOE 3a-
cOleHne HeBO3MOMKHO Ge3 CHEMAANBHOIO TINATENLHOIO H3Y4eHHA OpOMAaeMEIX
N0YB M HX BOAHO-COTEBOro PEKMMA. IT0 0GCTOATENBCTBO ABHAOCH HOGYNHTEND-
noii npmamHoit passurns B CCCP McamopaTHBEEIX IOYBEHHBEIX HCCIef0BaHMit
(nouseHRO-KapTOrpaAUECKNX U CTAMAOHAPHLIX).
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MHaTeHCHBHOe Pa3BHTHe NOJYYHIN HOYBEHHHE HCCIENOBAHMA MOIHOPATHB-
#oro HampasieHEA mocie 1921 r. B cBsan ¢ GoOABLIHME MeTHOPATHBHO-CTPOR-
TeJBHLIMA PaGoTaMA IO PEKOHCTPYKIMH CTApHIX M CTPOMTENBCTBY HOBHIX HP-
PAralEOBHBIX CHCTEM C IeIbio TOJbeMa M PACIINPOHHA XJIONKOBOACTBA. 34
MCTCKIINE COPOK JIeT GLIM JeTasLHO MCCAe0BAaHE H BAKAPTHPOBAHEH BCe TepP-
PUTODHH JelicTBYIOLIETO B HACTOANICG BPEMA OPOIICHHMA, a TAKKe HBYTeHE!
TePPATOPHEM BO3MOMKHOro HoBOro opomenus. O6uias safaua BTHX HCCIEOBA-
AuUit, KPOMC MPOCTPAHCTBOHIOro0 W3yUeHNA M AETAILHOr0 KapTHPOBABHS IOYB,
8aKJIOYANach TaKKe B BHIACHCHHA 3aKOIIOMEPHOCTEH HmepefBHAEHHA (MHETpa-
OUME) B aKKYMYJAOUHA CoYell B IIOYBAX B YCIOBMAX OpPOINAEMOro 3eMiefeqHs
® 8 OpOrHEO3c (Ha BTOlt OCIOBe) ABNCHHE BTOPAIHOTO GACONCHHUS, @ TAKKe
B UIHCKAHMA paLMOHANBHLIX CNO0COGOB ero TNpefympexmeHAs # GopsGul
< HAM.

Jlas ycmemHoro pellleEHA DTUX 3a/ia4 Ghuia paspaGoTaHa clelMAaNbHAm Me-
TO[INKa, MPeAyCMaTPUBAOINAA CONPAMEHHOC M3Y4YCNNe Mo4YB, FPYHTOB H IPYH-
TOBHIX BOJ{ B OTHOMIEHAR COREP:KAHNA M COCTABA CONCH HA BCIO IIyGHHY BORO-
BMeIIalomleii NMOYBCHHO-TPYHTOBOH TONINE, & TaxKe HaydeHWe (PH3MICCKHX
KOHCTAHT H yHKIHOHANLHLIX BOAHO-PHSHYECKHX CBOMCTB IOYB H TPYHTOB, OT
KO10pPHX 3aBHCHT BOTHO-COJNEBOH PEXKMM I0YB M BCeil opomraeMoit TeppaTOpHA
8 nexoM. IIpumciienne aroli MeTOTMKE TpeGyeT COYCTARMA IOYBOHHO-KapTO-
rpamgecknx pabor ¢ HabalOACHMAME Ha BpeMeHHHIX KIIOYeBBIX Y9acTKax M
HA DOCTOANHO JeNCTBYIOIKX ONBITHO-MeJHOPATHBHKEIX CTAHNMAX, OCYL[ECT-
BIAeMoe B Pjie PAKOHOB OpPOIIEHAA.

BKNajie MOYBODEJiCHMS B pasBuTHe opolmacMoro aemiuenenua B CCCP
MOKHO CYAMTH MO CIHCAYIOIEM INoKasatexsM. Ilnomans mcmombayeMmx miIA
semiefiennsn opouraeMulx semeds 8 CCCP wocae 1917—4921 rr. Bospocaa
Gonee ueM B nBa pasa M ceidac mpeswkuuaer 10 MaA. za. IIpm 3ToM Bco mpo-
KTH OpOIIeHAs GHUIK OCYDIecTBICHE C MCIONB30BAAMEM De3YABTATOB Ipef-
BAPHTENLHBIX METANBbHEIX MOYBEHHO-MEJMOPATHBHEIX  HCCJIENOBaHMiL. ITO
<obecneynno, Kak OPaBHIO, YCHENIOCTs AEHCTBHEA CO3NAHHEIX MPPHUramEOHHELIX
cHcTeM ¥ 3QPeKTHBHOCTD CHCTEM MEJIMOPATHBHOM arPOTeXHMKH, B PeayibTaTe
gero SHAYHTENHHASA 9aCTh paHee 3aGpoleHHBIX (10 NPHYAHE BTOPHYHOTO 3a-
CONCHHA) 3eMenhb ObLTA MeAMOPMPOBAHA H BOSBPAWCHA B KYABTYPY, & eme
Gosee 3HAYMTENpHLIE ILTOLIAAH HYCTHHHHIX MEAHHHEIX 3eMeNb ORIYM IpeBpa-
WUEHH B BRICOKOMJIOZOPOAHEIC 3eMJM, rapaHTMPOBaHHEIC OT BTOPHYHOIO 3ac0-
aenas. B CBASH ¢ TAaKMMM pesyJBTaTaMM IIOAfb IOCEBOB XJONYATHHKA B
‘CCCP 3a nocneguue 30 ner ysenmamuach B 2,5 pasa, a cpegHAA yporKaifHOCTH
nofEANach Goee TeM Jo 20 y xnomka-cuipua ¢ 1 2a.

Koneuro, cronn Gonpmme ycmexn B ofacTd opomaeMoro 3eMiefelns o-
CTHTHYTH B Pe3yJbTaTe COBOKYIHOTO BIMAHMA OJAronpHATHHX COLMATBHO-
SKOHOMUYECKAX YCIOBHIl, BHICOKOTO YPOBHA MeXaHM3AlMM, ArPOTEXHURA X
upuMeHenns ynoGpennii. OHAaKO fieiicTBEe masBAHHEIX (PakTOpOB Morio 3d-
«)eRTHBHO LPOABUTRCA TOABKO HA OCHOBE NMPABAJIBHOTO yUeTa Pe3yIbTaToB 00-
CTOATENBHHIX 0YBEHHO-MEIHOPATHBHRIX MCCIeAOBAHMIE.

Crepyer Ro6aBHTb, 4To B IACTOAMEe BpeMsA B palioHAX OPOIEHHA Ha-
4a5och TpoBefenre (Goxbmieil FaCTbI0 TOBTOPHOE) CIJIOLIHKX METAILHBX
fI0YBEHBNX HCCACAOBANKI 3eMENb KOJX030B H COBXO030B C IEJNBI0 KOHTPOIA
HaJl MeJHOPATEBHEIM COCTOAHMEM II0OYB B paspaGoTkm Gojee CoBepIIeHHO
CHCTeMEI arpoTeXHHYECKNX M MCHMOPATABHHIX MEPONpPHATHHA, ¢ YIeToM 0CO-
GeHHOCTeli NMOYB, ANA AANbHEHUIEro INOBKINEHHA YPOMKAHHOCTH BCOX BO3MENH-
BAEMEIX KYJAbTYp M B HepPBYIO 09ePe/ib XJI0MIaTHAKA.

W3 ppyrax BEAOB CcHemEajbHEIX HOYBeHHAHIX HCCIEOBAHEM, OKA3ABMIAX
CYIIeCTBEEHYI0 ITOMOINE B YCHeITHOM OCYIIEeCTBJACHAH HEKOTOPHIX 8aJad celb-
croro xosaiicrea CCCP, ceayer yOOMAHYTL 0 HOYBEHHHIX HCCG/OBAHHAX B
HeYePHO3CMHOI I0J0Ce /A BHABICHAA 8eMenb, HYKIAOIEXCA B H3BECTKOPA-
A, 06 oTfope W H3yYeHHN N0YB B PABIHYHEIX paitonax Kamkasa mna cospma-
HPA ONAHTALMIA JaHOTO KyCTa M MUTPYCOBHIX, & TAKMKE B CBASH C INPOSKTAMH
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CO3TAHHSA IOJIe33dINHUTIRIX JIECHBIX NMOJOC B CTCIITLIX oGJlac'mx, o6 neencyona-
HHAX IOYB B paiionax NOATOWIEHAA IpHA CTPOHUTCHLCTBE KPYIHHIX THAPO-
onekTpocTaHmuii ¥ T. 1. Bo Bcex paborax mojoGioro poga mpmweHsuacs o6-
masA (eAMHAA) CMCTCMA KiaccW(PUKammu Hous, KOTopas AOMONHANACH HPOUI-
BOJCTRCIHON rpynnnpomoﬁ Bhi/ICNIAeMBIX IOTBEHHBIX BKM]|0B II0 IMORA3aTeIAM.
HMCIOJI[UM 3HAYeHHe jJIA ycHelHOro OCYUIeCTBIeHHA HiaMeuYCHNULIX MepPOoIpHA-
THif.

POJIb MMOYBOBEJEHUS B PA3PABOTKE NOBBIX NPHEMOB
TNOBBIEHUA IJIONOPOAMS ITOYB

OgHEM U3 XapacTCPHLIX HOBHIX TEYeHWM B NOYBOBEJEHHH CJeAyer CYH-
TATH CTPeMJEHAe IOYBORCAOB K Pa3paGoTke HOBEIX TIPECMOB JIOBBRIMICHHSA
NJIONOPONHEA TOYB ¢ MCHONB3ORANUCM JAA 3TOTO XHMHYECKHX, (PHIMIECKHX,
MeMOPAaTHBHLIX M GHOJOHTECKIIX cnocofon, ¢ yU4eTOM reBeTHYeckuX ocobemn-
HOCTeH pasIMYHEIX Nous B KavecTBe IpHMepa MOMIIO0 yKa3aTh Ha HEKOTO-
pele paGOTLI, PeayMbTATH KOTOPWX HWEIOT MpaKTHIECKOr 3naucuie 1 BHeApA-
107CA B 1IPOH3BOACTBO.

CoBMeCTHBIMM HCCIEOBAHHAMH (I0MBORC/\OB W arpoXHMIKOB RayveHa
a(pPeKTHBHOCTL NPUMCICHUA OPraHUYECKUX M MWICPAILIBIX YHOOpeHuii Ha,
TAABHBIX THN4X TOYB. YCTaHOBIeHO, WT0 3PHeKTHBHOCTH UEHCTRWA MANe-
PANBHBIX Y/I06peHuii 3HATATCALHO RLIe Ha MouBax Gojee BiaMITLIX ceBep-
HBIX O6;acTes, T. ¢. Ta MOABONHCTEIX M CCPBIX JCCHWX, AerPagHpOBaHHBIX, M
BHIIENOYeHHEIX YepHo3cMaX. Ha mouBax Gomee 3acymausuix 30H — OGBIKHO-
BEHHBIX H I0KHEIX TePHO3eMAaX M TeMHO-KaIiTaHOBBHIX — difieiTunmocts ymo6-
PCHEN CHALHO CHHUJKAeTcsi, LUPOABJsACH TVIaBHEIM 00pasoM B CPABIHETEILHO
BAQKHEIe TORBL LIeHTpaubHan NONBOH: MON{ITLIX YEPHO3EMOB 3aHNMACT 1
adipexTHBHOCTH YAOOPCIMIL IIPOMEKYTOTHOE TTOAOIKCHUC,

IIpu seicoxmx posax yaoOpennin (1,2 y/ea) Ha Beex mousax Hamboxee
(WbHOe AEHCTBHE UPOSBAACT a3oT, 3ateM docdop w, naxoHenm, Kaamit. Ilpm
cpeaanx mosax (0,45—0,60 y/2a) aToT 10pPANOK UaMeHAETCA Ha MONUIBIX K
OCLIKIIOBEBHEIX YepPHO3ICMax, Tle Ha NepBOM MecTe OKashiBaeTcA (ocdop, Ha
BTOPOM 230T, & KalHil 3aHMMaeT IoclefHee MeCTO, 38 MCKI0YeHHeM MOIIHBIX
9ePHO3EMOB 1 CTAPLIX PaiioHaX BO3;ICILIBAHAA CaXapHOH CBEKIH, Te OH 110
3 PeKTHBHOCTY CPARIIUBAETCA ¢ A30TOM.

Nayyenne agdertnBHOCTHN y/0OpeHmit B YCHOBHAX OpOICHHA BBIABILIO,
970 B paifoHaX OTHOCHTENBHO MOJOJOr0 3eMIeTeNdmsa (Ha IOMKULIX H Tpef-
KaBKABCKMX YepHO3eMaX M KaIOTAHOBbIX (I0YBAX SaBONIKBA) OpoNICUME SB-
ngerca Gomee Mou(iniM (JaKTOPOM MOBHILIEHMs! yPojkaen, deM BHecenuc yjio00-
penuii, XoTA 3PeKTHBHOCTL UOCTETHAX FOCTATOUHO Hbicokast (ocoGeHHo Ha
TOCEBAX KYKYPY3Ul H JIONepHH). 3T0 NOK23HIBACT, YTO 3alachl MOGWAM3YEMBIX
JIPE OPOIMEHHA DMTATCARIGIX BEHIECTB B MOYBAX OTHUX PalOHOB eme A0CTATOY-
HO BeAuKd M IpN DPAaBHIBHON arpoTeXUHKe MOTYT oficciicydBaTh MOMyYeHHe
BEICOKNX ypoikaen. B crapmx aeMile;icsngecKux paiioHax CBeKJOCeANHA 3ana-
CHl JIETKO MOOMIN3YeMLIX TPH OPOUIPHMM NHUTATENBHHIX BEUICCTR CHALHO
yMeHbIIEHH, M0ATOMY Opolienue Aaer MeHbMit dpdext (mpa Kyabrype rume-
HALBI), yeM BHeceHRe yaoGpennii. Hausuicman sdpdexTusnocts MaHepaIbHHIX
yAoGpennit, B MePBYI0 oYepefib a30THBIX, B YCJOBAAX OPOLIEHNH yCTaHOBJIEHA
UpPH KyJAbTYpe XNOMYaTHHKA 1a ceposeMax CpefHeii Asun.

Taxum o6pasoM, asdpdexTnBHOCTL ymOOpeHHIl Ha pasILIX THOAX TNOYB
PasiMIHA M 3aBACHT OT YCJIOBHIi yBJQMKHEHHA M OT BeJMuMIL 3amAcOB IH-
TATENBHHX BeUCCTB, CTIOCOGHBIX K IIepeXojly B ycBoseMEle (POPMEL JTa Bems-
YyHia ONMpeAenseTCs, ¢ O/0ll CTOPOHH], THIOM 1104B, ¢ APYrod — pasamyuoit
CTENeH/l0 HCTOUIEHHS NOYB B OTHOLIENMM TeX MM APYIMX JJIEMeHTOB B pe-
SyNbTAaTe AAHTENbHOTO 3eMIeNeNbUecKOro MCIONL30BaHMA (Mpn wegocraTot-
HOM BHeceHUH yxoGpennii),
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Tlonyueminre HeIBO}b CIAy/KaT OCHOBaHHeM XiA JAn(hdepeHOMpoOBAHHOTO
OpEMeHeHHA YAOOpeNHii B PasIMUHBIX IOYBEHHHIX 30HAX H XO3AWCTBEHHBIX
paiioRax cTpaHBl H HCIOAB3YIOTCA WM PaspaboTRC TEePCTEKTABHHEIX ILIAHOB
PasBETUH TYKOBOM DPOMBINUICHHOCTH M paclpefeneims yjlo0peHnmii mo pas-
JHIHBIM PaiioHaM CTPaHBL.

JApyraM npaMepoM YCHCLIHOTO MCIONL3OBAHAA MOCTHMKENMil MovysoBele-
L B seMdeleNHH MOKeT CAYHHETL Pa3paboTka H PeKTUBHEIX IPHEMOB Me-
AVOPUIMY M 3eMIefe1bYeCKOr0 OCBOeINA COJOHIIOB, UIMPOKO pacmpocTpaHem-
HBHIX B 3aCYLLIMBOH 30He KAIITANOBLIX JIO4B, a TaKiKe B 30He TEPHO3EMOB.

OcHosht y9eHHs O FeHesHCe CONOHIOB H 1PMIUYMULI MX XMMHAYECKoil Me-
AMOpanEE IyTeM 3aMeMIeHNA OOMEHHOrO TATPYUA Ha KaabIuil GEUM paspa-
6OTaHBI BEIFAIOIMHMCS COBCTCKUM yuenbim — aragemurom K. K D'emposimem.
B panpHeiimeM 9TH OCHOBEI H HPHIDMIThL passusandch B paGoraX MHOTHX
aBTOPOB, KOTOPLIMK BACCCHR HOBble NPEIIOMKEHHA ¢ LeNbI0 YIPOCTATH M CJic-
naTh Gosice JOCTYIHEIMA METONBl KOPeHHOTo yayymenna colonmos I ux uuciay
OTHOCATCA METONH, B KOTOPMWX /A 3aMCHCHAs OGMeHHOTO HATPHA Ha Kalb-
OOl ACHOIB3YIOTCA 3aACH TUNCA MW YLIeKACJIOro KaubOHA, CcOfepiKa-
HEeCS B WIGKMWX TOPMSOHTAX CAMHX COJOHLOB. J\1a 3Toro mpoBomaAT rayGo-
Ky neiamky H ofecrmeTuBaor AONMOMHETENBHOE YBIWKHCIHE Jnbo 1yTeM
CHCrosaj\epiKaHnd, 6o nyreM opomreHmA. (A YCKOpenwA PCaKIUH 3aMewe-
HUA 06MeHHOr0 HATPHA Ha KAJLOMA M3 cro KaploHata (IpW OTCYTCTBHM THII-
ca), B YCAOBHAX HCKYCCTBEHHOrO OPOLUEHAA, BAXKHBIM JOIOIHUTEIEHBIM Mepo-
NPUATHCM ABAACTCA 10CeB MHOUOJNETHHX TPAB (JIOLEPHEI), OPA PasBUTHH Ko-
TOpHIX B mouBe moBsimaercA cofiepkanme CO2 H YBeTHUHBACTCH PACTROPH-
MOCTh KAPGOHATA KANLOUA. ITH METOIN VCTILITAHLI 1 MAJM 1OLONHTOAbHEIS
PeayALTATH B ONbITHBIX W NPOH3BOACTBEHHBIX YCIOBAAX. OHY OTKPHBAIOT Mep-
CHCKTHBBI IIMPOKOTO OCBOEHHA 3HAUHTENLILIX MACCHBOB LEJHIIIIX 3eMellh B
CYXHX CTeNAX Ha I0TO-BOCTOKC W B BOCTOMHBIX PAiliaX CTPAHH, VIC HasinuMe
SHAYATENNHOTO KOOWUCCTBA NATEH CONOHLOB! MCKIIOUAI0 A0 CHX MOD BOBMONK-
HOCTb OCBOCHUS ITHX 3eMelb

MLl He mMeeM BO3MOMKIOCTH B KOPOTKOM AOKHafe €0oB(nThL 0 ApYrHx
IPHMePax YCHOENIHOTO YUACTHA HOWBOBC/\OB B WOWCKAX W Pa3paboTKe HOBBIX
mWyTe#t MOBLNIEHMS 1IOKOPOIMA NOUB B PA3IMIHBIX IPUPOAHBIX 30HAX CTPAHBL
VYuoMsneM JAMB 0 TAKAX NpHEMAaX, KaK MeJMOPATMBHAA BCIAMIKA JEPHOBO-
MO30MHCTHX TIouB (Ha rayGuuy nio 40 cx), wpu JpUMenenHn KOTopoii Ha He-
CKOJMKO JICT yIyumaeTcs BOTHBIN PeXIM H YCTOHUHBO MOBBIIAETCA ypOsKaii-
HOCTH, 0COGEHHO B 3aCyLITMBBIe FOAKI, yCHelIHOe NpHMeHeHAe MArHe3HalhHEIX
yRoGpeHmit J1a WecYAHHKIX NOuRAx M apyruc. Muorie paboTel B 3TOM Hampas-
JCTMHM WAXOSPTCSI B 1ILPOLECCE PAsBUTHN W ACIBITAINS ) MOKHO TIAJICATHCA, YTO
OoHH AaAyT s derTHBHEIe Pe3yALTATH.

TNTPOBJEMA BOPBERI C 9PO3HMEWN ITOYB B CCCP

B cany paga mpuamE mponmeccer aposum mouB Ha Tepputopun CCCP, za
MCKII0TeHAeM HeKOTOPHIX FOPHBIX PAHOHOB M ray(oKo paculenenHex To-
BHIIIGHHEIX IIATO, HC MMCIOT TAKOTO MNTCHCUBIOrO pasBuTus, Kak B CLIA
(mo Bennuery). BepoaTHo, m03TOMY OHM TOJNBKO 33 NOCHC/HMG JABA-TPH fAe-
CATRNETAA CTAlM OpegMeToM INpPHCTANLHOrO BHIMAHAA M HA3YYeHMs! COBCT-
CLMX [0YDODEOB, XOTA Ia HalWYMe H YrposKaioulee aHA'eHHe APOIMOHHBIX
npoleccoB B yepnoscemmoit monoce yxasan eife JoxyvaeB moutu 70 Jer ToMy
Hasaf. PaGoTsI nociesHero BpeMeHM MO3BOMMJN BLISICHHTL MAOMAAH pacupo-
CTPAuCIHMA H UHTEHCHBHOCTh BOTHON M BeTPOBOil 3PO3AHM, YCTAHOBATI KATCTO-
PHH CMEITEIX IIOYH M COCTABMT) DPHGIU3HTeNbHOe IpefiCTaBIEHHE O paaMepax
©/KeTONHAIX YOBITKOB, IPAUHHACMBIX DPOSHCH, KOTOPLIE OKA3AJICH BecbMa aHa-
unTeabHbIMA. Bonpockr GOpeOEL ¢ 2PO3HOHHBIMM AWJICHWAMU M JMKBHAJANAK
X OTPHIATCALNUIX TOCAeACTBAN NMPHUBIEKATH Ceiiac BHUMAHMC MIIOTHX IOY~
BOBE,0OB M APYIUX CHCIMATHCTOB.
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K BacTosmeMy BpeMeHH OpU aKTHBHOM YJaCTHH 110YBOBeZOB-CHEIUATHCTOB:
N0 HSYYeHHIO HPO3HE IOYB Pa3pabOTaHH CHCTeMH oOIIEX H 30HAJNBHEIX Mepo~
npuar@it Do Gopble ¢ Hell. DT MEPOUPHAATHA BXOAAT B YHCIO 06A3aTENBHBIX
POKOMeH/jamuif, KOTOPHe AAIOTCA KOJIX03aM H COBX03aM LPA IpPOBefeHHEHA [e-
TaNBHBIX IOYBEHHEIX MCCIEAOBAHAMN, M TaKAM o6pasoM HAYHHAIT IOBCOMCCT-
HO OCYIIeCTBIATHCA HA OPAKTHKe.

3ARJIIOYEHUE

B mamem poknajie Mel NONKTANACH AaTh ofmee NpefcraBielide O POIH
NMo4YBOBE/IeHNsA B PA3BHTHA KYJbTYPH 8eMlefellMs U B o0meM Iporpecce Cejb-
ckoro xoaaiicrBa B CCCP. Mu, moYBOBefisl, HO CKIONHEI IpeyBEAUYABATEH ATy
poab; HaoGopoT, MEI YacTO AyMaeM M BhIPa/KaeM He[O0BOJIBCTBO, 9T0 AOCTHIKe-
HEAA N0YBOBefleHHA ellc HefOCTATOYHO H CANIIKOM Me[JICHIO0 HCHONb3YIOTCA
B mpakTAKe seMyefeausa. Ho x aToMy ecth Bamble OPUIHHEI, BHI3DaHHEe Be-
JmKoit OredecTBeHHOR BOMHOMN, NPONO/KATEABHEE M ONMYCTOMMATEILHBIC Pa3py-
IMIeHHA KOTOpo¥ GELIE HACTOABKO OrpPOMuEI, 9TO MOTPeGOBANCA AAMTENBHHIR
mepHof BPeMEHH [Jf BOCCTAHOBJIEHHF HOPMAJIBHBEIX YCJOBHMIl JKM3HH H Beje-
HEA cenbcKoro xoaaicrea. EcTecTBeHHO, UTo 11PN 2T0M He GHIIO MaTepHANBHRIX
R OpraHH3ANMOHHBIX BO3MOKHOCTEH A HCNONh30BAHASA BCEX JIOCTIKOHHIK
HAYKH H B TOM YHCJC JIOCTHAEHHY IOYB HA JAA P WA 3eMIENCIHA.

Ceiftac 5ToT TPYAHBIE BOCCTAHOBHTEILHHI IePHOX B OCHOBHOM B3aKOH-
9nNCA B CONMAJHCTAYECKOe CelbeKoe xossmicTBo Coperckoro Coioza pacmora-
TaeT BO3MOMKHOCTAMH, a PYKOBOJUTENH ero HCIONHEHLI PeIIMMOCTH IIOAHATH
KYABTYPY 3eMiefilellmf Ha pUOro ECHONb3b JOCTH K eN Uik
Raykm. VI ecam ompaBfaipTcA Hafi@AEI BCCX HADOAOB HA YCTAHOBJeHMe BCe-
0bImero ¥ OPoYHOre MEpa, HA yCTpaHeNHe YIPOBHI HOBOM BOKHHI, MOMKEO GHITH
YBepeHHHIM B TOM, ITO AaNbHelmi mporpecc ceabckoro xoasiicrsa 8 CCCP
GyAeT NPOMCXONHETH C BO3PACTAII(MM yCHeXoM H 9T0 B BTOM ycIleXe BHAHAR
poas Gymer mpEHANIeAKATh HCHOAB3OBAHMIO JOCTHIKEHUN IOIBOBEJICHHA.




BUBJINOTPA®HA TPYIOB AKATEMUAKA
VBAHA BJIAJUMMPOBUYA TIOPYHA *

1920

Cnares cTepeoraoMepHEIX 1-4-mubpoMrexcamernnenos.— HP®XO, 7. xam.,
1920, r. 51, ¢. 263—274. Bubmmorp. B mopctp. mpmMed. (CoBMecTHO
¢ A. Yenencxknam).

1921

Bamerka 0 coo x mousax Ci o karTtona TCCP.— Kasanckuit
semaenenen, 1921, Ne 5/8, crab. 47—58.
O mpou3BefieHHHX 3a MocTefHEEe ToNsl B mpeAmonaraeMsix B 1922 romy
HEIX HccaefoBasEAx B K xpae.— Brosa. 11T Beepoc. chesma
mousoseos B Mockse, 1921, N 1/2, ¢. 9—10.

1922

TlecuaHnie MOYBE COCHOBEIX 60poB B okpecrHocTsax Hasanu.— Bectauk Ka-
3aH. 061, c.-X. on. crammmm, 1922, Ne 4, ¢. 10—22, 1 a. max.; M 2, ¢. 1—40,
1 n.aax, Bu6anorp. B OACTpP. APEMeT.

To xe. O, orT. 54 ¢., 2 1, ENA.

Ilecqal TOYBH x Gopo B oxpecrHoctax Kasann, [Komemexr
ongania ma III Beepoc. cnesse mousosenon].— Pyc. mousosem, 1922, N 4/5,
c. 15—18.

Tlousosenenue Ha O6nacTHOM cHe3lc MO ONHTHOMY CelbCKOXOBAMCTBOHHO-
My nery B Kasanm ¢ 10 mo 18 gexabpa 1921 roma.— Pyc. nousosen, 1922,
Ne 1/3, c. 44.

Iloupnt Tarpecny6rukm.— B kn.: I'eorpadmueckoe ommcamme Tatapekoit
ACCP. Y. 1. Kasans, T'oc. msa-Bo, 1921 [ma o6x. 1922], c. 141—126.

IlporpaMma n muam pabor Ilousemmoro xomureTa B 1922 rogy.— BectHEK
KasgaH. 061. c.-X. on. cranimm, 1922, Ne 4, c. 142—143.

1923

Touserrsie mcenenoanms B Tarapckoit Pecry6uuxe.— Tpyn n xo3aicTBo,
1923, N\e 8, c. 43—53.
To xe. Ora, orr.

1924

HcenemoBatensckoe aeno B Hasamm.— IlouBosepenme, 1924, N 1/2,
c. 188—189. {[Toamace: U. T.).

1925

O mousax B paiffioHe cpegHero m BepxHero Tevedma p. Kumapmepkm Apckoro
KanToHa Tatapckoii Pecmy6amkm.— COopEmk HaydumEIX craTeil Hasam. mH-Ta
* Cocrapmrens crapmue GrGamorpagul E. I'. Msanamxuna u M. [I. Pynaxos.

B coumcok mHe Bomum HeKotopile paborsi H B. Topwma, EMelomme DTOPOCTeNeHHOS
3RaveHHe.
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ceancKoro Xo3-Ba @ JecoBoacrsa, 1925, Bmm. 1, c. 23—32, KapTh, cxeMsl
Babamorp. B HoacTp. mpuMed.

To sxe. O1a. orr. 19 c., 2 1. KapT B cXeM.

llouBennas kapra paiiona cpeIHero u BcpxHero Teuesus p. Kuamepxu Ap-
cxoro kagToHa TCCP.— Tam ke, c. 24

TMousa Kaszauckoii oGiracThoil CeJBCKOX0O3ANCTBEHIIOH ONBITHON CTaNLuM.
Kasans, 1925, 29 c., an1. BuGamorpad. b woqcrp. mpumed. (Hap. Kom. sem-
nemenns Tar. CCP. Kas. 061, ¢.-x. omL. crarumn. Do, Ne 3

1926

K sonpocy 06 oupefieleHHH aKTyaahuoii peakmun mousbi.— IlouBoBesenuc,
1926, Ne 2, ¢. 121—123.

K Meropuxe onpepeNeHuss s 1104Be NOTMOMIeHHBIX ocHosaEWiA.— Diomt.
nousoBena, 1926, N 2/4, ¢. 17—21.

1927

K sonpocy 0 MeroiHKe onpeAescHus TOMIOMEHHSIX KANBIHA H Marius
8 KapOoHaTubIXx toyBaX.— IlouBoBegenne, 1927, No 1, c¢. 5—24. Pestove Ha
aHra. s3. bubaworp: 10 nass.

To xe. OTA. oTT.

Yeueaw pycckoil mayku B obnactm XMMEH mouB.— B kim.: Ycmexu mouso-
Besenns. Joraaast nederaton CCCP na 1-M XoHrpecce MesmayHap. o-sa Lou-
BoBeoB B Baumnrrone. M., Uax. Biopo ynonnomouennsix noynosenos CCCP,
1927, ¢. 125—154, Bubanorp.: 127 wass. To xe.— Boanx mousosoza, 1927,
N 5/8, ¢. 5—34.

Achievements of russian science in the province of chemistry of soils. L.,
Publishing thce of the Acad of suences, 1927. 42 ¢, ([Acud Sci. Union of
the Soviet St st Rep Pedological Investigations. IV).
Du6anorp. 135 Hass.

1928

O moupax CemepHoii AMepnkda.— Yuenste 3an. Hasau. roc. ye-ra, 1928,
1. 88, Ru. 1, ¢. 27—48. Rubanmorp. B moAcTp. NpuMed.

To xe. Ora. orT.

Mepsuii MexayHapossbliii )souneHHEN! KoHrpecc B Dammarrome 13—
22 yuona 1927 r. Na paGor 2-it komuccuu (mo XmMum nous).— Broyi. mouso-
Bena, 1928, N 3/7, c. 77—86. Bubanorp. B MOACTp. IpHMCY.

1929

W3 peaynsTaToB paGor 10 n3ydeHHO no‘r&ef Hocta 10uB TarpecnyGankn B
napectropanAl — Tpyn m xossaiictso, 1929 8/9, c. 46—53, i) a1. xapr. To
&e. Ora, o11., 8 C.

Rapra cesepHoit yactn Tatapckoit pecnyGanxu ¢ NOKasaHHeM paiionos,
HY;KAAIOIIMXCA W He HYymAaoL(EXcA B uapectkosannd. ITo mceaciovanuam
1929 r.— Tam ske.

TousenHsle uccacfoBaEnss B Yysamckoil pecmyGamke. Oruer o pabore
1-it noupenHoit nmaprun Uynaurckoit sxcoeusuumn AxajeMmu Hayk B 1927 r.—
B kn.: Uysamexas pecuybamka. C6. 1. JI., Waz-so AH CCCP, 1929, c. 109—
180. BuGarorp. B 10ICTP. MpUMeY. (Akan. gayk CCCP. MaTepnanu Komuce.
orened, neciaegosanni. Bom. 10, Cepus wysamckas). To e, Orx. orr.

1930

K Boupocy o remesfce H Kiaccu(PHKAMH JecoCTen(ILIX X JeCHHX HOYB —
Vyenste zan. Kanan, yu-ra, 1930, xu. 3/4, ¢. 429—462, 1 n. va6n Brémuorp.:
75 naas.
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To mxe. Ora. orr.

Genesis and classification of forest and forest soils, By prof.
1. V. Tjurin.— Housosepenne, 1930, N° 5, ¢ 104—141, Budamorp.: 74 Hass.

To mxe. Ora. ort.

1931

KpaTtkue yKasaHHA K H3YYeHHIO IOYB B IPUPoAe B CBA3H C JIeCOTHIOIOTH-
vyecknAMY HccaefoBaHmamu.— B ki.: Cyxkaues B. PyxoBonacrso ® mccaemo-
sam)m THHOB Jecos. 3-¢ pom. max. M.—JI, 1931, c. 305—328. (Ilpmnome-
HEO

Marepuagsl K XapaKTepHCTHEe [0YB HOKOTOPHIX ONBITHEIX IoNeil CeBepO-
BocToKa Epponeitckoit uactu Coloza.— B. xm.: ITowsa m ynobpemme, Ne 3,
M.— JI, T'oc. nayuan-rexn. uan-Bo, 1931, c¢. 5—60, win., mabn. Bubamorp. B
mopcrp. mpames. (BCHX. CCCP. prlll-l HAY9.-MCCleA, MH-TOB HPOM-CTH
Ne 435. Hayu. me-1 no ygo6peHaAM. Brim.

HoBoe BHmousMeHCHHe 0GBOMHOrO MeToja oOLpeleNieHHs TIyMyca ¢ TO-
MomBI0 XpoMoBoi kucioTh.— IloyBonenenne, 1931, Ne 5/6, c. 36—47. Pearo-
Me Ha aHriL A3. BaGmuorp.: 7 Hass.

1933

3afau® m MOTOAE NOYBeHHHKIX MCCAEXOBAHMM B JCCHOM X03fficTBe.— B KH.:
3aa9l m MeTOXH ImOYBeHHHX mccaexoBaEmit, M.—JI., Cemnxosrus, 1933,
¢. 69—75. [Tpyast Cos. cekuuu Mexnyrap. accoumammm mogsosegos. T. 2.
Komme. 5 (T'emesuc mous), e 1).

IIporpaMMEl anajiEaoB Opd NOYBEHHBIX HCCAefOBAHHAX, BLINONHAEMHEIX C
IPOW3BOJCTBEHULIME Neaamd.— Tau ske, ¢. 64—65.

HKype mousomepenns. aa necmeix BrysoB. M.—JI., Cemsxoarms, 1933,
312 c., man. Yxazareab aur-pai: ¢. 309—

Mnxpoxpouonuﬂ MeTo/i OIpejejeHns oﬁmero azora B NOYBe. —l'loqnone-
nenne, 1933, N 2, ¢. 123—130. Texcr Tawxe Ha HeM. 3. Bmbamorp.: 5 Hass.
To sxe. O'm oTT.

IlouBu cesepo-samapmoit actu TarpecmyGnaxu. ITo mccnemoBaHEAM 3KC-
nexumen 1929 r. B cocrase moysosefos B. B. I'op6ynosa, I'. M. HonockoBa u
E. E. flcaunxoro mnog. pyxos. npod. Y. B. Twopuna. Kazans, 1933, 106 c., 5 a.
mar., 1 a. kapr. BuGauorp. B momerp. mpuMed. (Bcec. akapm. c.-x. mayx mm.
B. U. Jlesnra. Tarapckuit Hayd.-uccie]]. BH-T Coll. PEKOHCTPYROHHE CEIBCKOTO
xo3-sa 1 Hapkomaem TP).

ITousennas xapra cesepo-samafHoit 9actu Tarapckoit pecmyGmmkm. Coct.
o mecaeposanaaM 1929 r. mousoBepamn B. B. I'opGymosmM, I'. M. Komocko-
suM ¥ E. E. flcangxaM mox pyxos. npod. U. B. Tiopara.— Tam sxe.

Kurze Anleitung zur Untersuchungen von Waldbéden.— Von I. W, Tiii-
rin.— Forstliche Wochenschrift «Silva», 1933, Jg. 21, N 48, s. 377—380;
N 49, s. 385—389.

Uber eine neue Bestimmungsmethods des Stickstoffbedarfs in Béden Von
I. W. Tiiirin und M. M. Kononova.— B ka.: Bodenfruchtbarkeit und Anwen-
dung der Diinger in der UdSSR. M., 1933, c¢. 67—74. (Abhandl. Sowjet-
Sektion Internat. Bodenkundl. Ges. Bd. 1I. Kommission IV. Bodenfruchtbar-
keit).

1934

K Bompocy 0 MeTOfnKe M3ydeHAs OPTaEAIECKOTO nemecm mouBH B 6HO-
xEMEIecKoM orHowenmd.— Tpyaw Ilows. mE-ra EM. B. [okyaaera
AH CCCP, 4934, 1. 10, N\e 4, c. 27—37. PeaioMe ua anr. s3. Bn6:morp B WOA-
CTp. IPEMeY.

To xe. Otx. oTT.
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K MeromuKe mayueHRA OpraHHYeckoro BelnectBa HouBH. ([oxmax ® 3a-
KmogET. coBo).— Tpyas VYpan. ¢ma. Axap. mayx CCCP, 1934, smm. 2,
c. 37—40, 48.

O HOBHX XHMHAYeCKAX MTOJax oIpefelCHMs HOTPeGHOCTE mouB B yAoGpe-
auax. (Joxnaj u 3akmOTHET. cloBo).— Tam e, c. 140—143, 155.

{O mousennkIx HccleOBAHUSX [If PELICHHA 3a7a4 CCNBCKOro XO3AHCTBa
Vpana. Bucrynnerue B mpenusx Ha YueHoM cosere Ypad. ¢mi. Axag. Rayk
CCCP).— Tau :xe, c. 42.

Marepuaasl no H3y4eHHIO OpradudecKoro pemecTsa moussl. Coobui. 1-e.
CocraB rmgpoiNH3aToB, HolydaeMsrx upd Aeiicream 1,0 HopMaxsHoit u 80-mpo-
OeRTHO# cepHOH KucaoThl.— XMMM3amma com. acMiepenus, 1934, M 8, c. 3—
9. Bu6nmorp.: 7 uase. (CoeMecrmo ¢ M. M. Kounorosoit m JI. B. Hosoccuo-
BOI).

Marepuansl mo H3yYeHHIO OpPraHEIECKOTo BemiecTBa lownkl. Coobnr. 2-e.
Ilpupoaa remumesnionos NouBEl.— XuMAsanua cou. seMienends, 1934, Ne 11,
¢. 15—20. Br6amorp.: 15 naas. (Cosmectno ¢ M. M. Kononosoif).

O HOBOM MeTofe ompepeienus norpeGHoCTH mouB B asore.— Tpyist Ious.
ua-ra uM. B. B. [lokyzaesa AH CC(SP, 4934, 1. 40, Ne 4, c. 49—56. Bu-
Gauorp.: 4 nass. (CoBmecrao ¢ M. M. KoroHoBoi1).

PaGorut ‘K. K. Tegpoiina B oGnactn xumum moss.— Tpyaur ITous. mA-ta
au. B. B. loxyyaesa AH CCCP, 1934, . 9, c. 33—44.

Pen: Bypenkos B. A, Kamees A. J. u Maabuenckaa H. H,
Martepuain 110 H3yIeHNIO IPONECCOB 3a00AYMBAHAA CONOIMHEIX JIECOCEK B
%lgncnnckou aecmpoMxoze.— Tpyant Jlecorexn. akag., 1934, N 4 (42), c¢. 3—

, BIIL.

1935

K xapaxrepHcTuxe AepHOBOro mpolecca IOYBooOpasoBaHAs.— B kim.: Axa-
nemuk Bacunmit PoGeproeny Buapamc. 50 mer mayunoit, nex. u ofm.-moant.
pesrenssoctd. M. —JI., Cempxosrms, 1935, c. 263—287, man. Bn6amorp.:
22 Hass.

O MeTtopax onpefiereHEsA moTpeGHocTA Hous B asore.— Tpyam Ilous. mH-Ta
uM, B. B. [lokyzaesa AH CCC§61935, 1. 12, ¢. 159—180. Peasrome ma amra.
a3, Bubmuorp.: 12 mass. (CoBMecrno ¢ M. M. KonoHoBoi).

Iowsm Yysamcxoi pecny6amxm. M.— JI., Uan-s0 AH CCCP, 1935, 329 c.,
9 a. max., 3 orA. n. Kapr. (Axax, mayx CCCP. Ious. mu-r M. B. B. lokysae-
8a u Crannga xummsanam HH3 Yysam. ACCP). (Cosmectro ¢ C. Y. Aunpe-
esuiM, JI. T. Semaanunxum u M. T'. IlleanpakoBrn).

Ycnosra nounoo6pasoBaHMsA M KpaTKoe OnmeaHMe NouB UyBamcKoil pec-
ny6amky. OOBACHMTeNbHAS 3aUHECKA K JIOYBCHHOM KapTe M KapTe MATeDHH-
ckax mopox Uysamckoit pecuybamrm. ITo Marepmanmam osxcneaumuu 1927—
1930 rr. M.— JI., Hapg-s0 AH CCCP, 1935, 75 c., 3 ota. 1. kapt. (Akan Hayk
g%(éll;) Ilous. mA-1r uM. B. B. loxygaesa u Craunma xamazanus HK3 Uysam.

Comparative study of the methods for the determination of orgamic car-
bon in soils and water extracts from soils.— B xu.: MaTepEasn mo remesncy
u reorpagun moys. M.— JI., Max-s0 AH CCCP, 1935, c. 139—158, una. Ile-
pex 3arai: I. V. Tiurin with collaboration of V. V. Ponomareva and L. V. No-
vossclova. BuGirmorp.: 15 HasB.

Contribution to the study of the swamping process of forest podzosoils
after cutting. I. V. Tiurin, V. A, Burenkov and A. S. Masslov.— B ka.: Trans.
3-d Internat. Congr. Soil Sci., v. I. London, 1935, p. 379—384.

A method for the simultaneous determination of erganic carbon and the
«oxidation value» of soil organic matter. By I. V. Tiurin. Ibid., p. 111—113.

On the influence of meadow vegetation on podzol soil. By prof. I. V. Tiu-
rin.— B xm.: Classification, geography and cartography of soils in USSR.



M., 1935, p. 16—28. Bu6amorp.: 29 nass. (Trans. 5 Commission of the Inter-
nat. Soc. Soﬂ Sci. Soviet Section, v. 1.)

Ilousennana kKapra Yysamckoit pecmyGmmuu. CocT. 10 HCCHOROBAHHAM
1928—1929 rr. mousosesamu C. H. Anﬂ)eenuu, JI. T. 3eMnARAOKEM
M. T. HlenapnossmM Tof pPyKoB. mpod. B. Tiopmea. Ha 2-x amcrax.—
B ku.: Tio gun . B. u gp. lousn Yysamckoif pecmy6nmra. M.— JI., Usa-
Bo AH CCCP, 1935.

To se.— B xu.: Tiopra WU. B. Yciosaa noypooGpasoBaHUA M KpPAaTKoe
onmcarne mous UyBamickoit pecmybamxm. M.—JI., Usg-s0 AH CCCP, 1935.

HKapra MarepuHCKEX H0YBOOoGpasylomux mopoy UyBamickoil pecmy6Gamkm.
Coct. Ha 0CHOBAHAM reoll. cheMkH, mpoussel. upod. H. A. PozanonsiM, H pa-
6or mous. axcmemmmum 1928—1930 rr. mouBoBemamu JI. T. 3eMaAuAuKAM,
M. I, Menppurosrim 1 C. K. Aupgpeessim nop pyxos. mpod. W, B. Tiopmua.—
B kn.: Tooprnu M. B. u np. Housw Yysamcko# pecmybamxu. M.— JI., Hax-
Bo AH CCCP, 1935.

To me.— B ku.: Tiopuu U. B, YcaoBas nousooGpasoBanua M KpaTKoe
onacanue mouB Uypamcroit pecnybaurm. M.— JI., Uasn-eo AH CCCP, 1935.

Pen.: Tiopuun M. B, Aagpeen C. ., Bemaasunkui J. T. n
Mengprkos M. I. Ilousu Uysamckoii pecmyGmaxu. M.— JI., Hap-Bo
AH CCCP, 1935.

1936

MarepraZsl o CpPaBHATENbHOMY M3YYeHHI0 METONOB ONpefeieHMs Opra-
HHYeCKOro yriepofa B HouBaXx. MeTogn ompenelemds 06Iiero OpraHEYeCKOro
yraepofa # yraexnciaoTo KapGomaros.— IIpoGa. cos. mousosenenus, 1936, c6.
2, ¢. 121—150. Bu6auorp.: 34 nass.

MarepHalH no CpaBHETEILROMY H3YIeHWI0 MOTOJOB ONPE/eNeHNA OPTaHR-
9ecKoro yriaepofa B moYBax. MeToIHl ompe/ieseHEs OpraEMdecKoro yraepoia B
BOXHHIX BHTAKKax E3 mouB.— IIpoGa. coB. mousoBepenEa, 1936, c6. 3, c
151—1641. Bu6aworp.: 5 Hass. (CosMectro ¢ B. B. Tlonomapesoit u JI. B. Ho-
BOCEJIOBOI) .

OpraHavecKoe BelecTBo HOYBH H ero Pojib B HOYBOOGPA30BaHMM H ILIO-
nopomwu.— B xi.: ITousoBesmemme u arpoxummsa. Tpymer Matickolt ceccrm
1935 r. M.— JL., Msx-80 AH CCCP, 1936, c. 105—134.

1937

MaTepuaNkl o CpABHETENSROMY H3YIEHMIO METONOB ONpEeNeHES OPranH-

qecxoro yriaepoga B mousax. 3. MeToArl ompefeseHHA yriaepofa B OTANBHEIX
opraEEvYeckoro BemecTsa Houn.— Ilpo6a. cos. mousosemenns, 1937,

4, c. 129—177. Bu6maorp.: 16 Hass. (CosmectHO ¢ B. B. IloHoMapesoit).

O 6HMonormYecKoM HAKOIJNEHAHM XDeMHEKHCHOTHL B IouBax.— TaM iRe,
¢. 3—23,3 a. unn. Bubrmorp.: 28 Hass.

Opramecxoe BelecTBo IOYB H ero Poib B mo4B0of HUA H I
nm, YaeHHe 0 IoysBeHEHOoM rymyce. M.— JI., Cemnxosrus, 1937, 287 c., .
Bu6anorp.: 776 mass.

Tloasosenenre B CCCP 3a mBapmats ser.— Ilpupoma, 1937, Ne 11, c. 16—
23. Bubxmorp. B mopicTp. HpAMed.

1938

K Meropmke o#enenem rymyca no Keony. (Ilo moBofy mocTaHOBNeHEs
meron. komacenn Ilous. mu-ra nm. Jloxyyaesa AH CCCP). Ilpo6a. coB. mouso-
Bomenns, 1938, c6. 6, c. 66. BuGamorp.: 6 HasB.

OcEoBHHe 3aKoHOMepHOCTH B pacnpepeacHun nous CCCP.— B xn.: Pacru-
reasEocts CCCP. T, 1. M.— JI., Wax-80 AH CCCP, 1938, ¢. 107—132.
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TIporpaMMa kypca «IlouBoBeseHMe» mmA HOATOTOBKE HHKEHEPOB JIOCHOTO
xoasiicrea. JI., Hayu.-meron. ka6. I'VV3a Hapxommeca CCCP, 1938, 9 c.
(Hapromunec CCCP. T'a. ynp. yue6H. saBefenmsamu). Brbamorp.: 9 AasBs.

. 3§Jocnnmeu5: Pacrarexsrocts CCCP. T. I. M.—JI., Uag-so AH CCCP,

1939

Ilousst necocrenn.— B xm.: TTowsmt CCCP. Espomeiickas wacts CCCP.
T. I. M.— JI., Uan-80 AH CCCP, 1939, c. 187—223, nuxx. Bubauorp.: 82 Hass.

1940

W3 peayabraToB paGor mo WSyd9eHHIO CoCTaBa TIyMyca B IOYBAX
%}CP.— IIpo6n. cos. mousosemenua, 1940, c6. 11, c. 173—188. Bmbamorp.:

HAa3B.

K sompocy o mpupofie dynsBoKMCIOT mouBeEHOro rymyca.— Tpyasl Ilous.
uB-ra uM. B. B. Jlokyzaesa AH CCCP, 1940, . 23, ¢. 23—40. PesioMe Ha
aHrN, 13, Bubuorp.: 29 nass.

Matepaais mo may4eHHI0 NPUPOAH <«IyMEHOBY depHozeMa.— Tam ke,
c. 41—57. Pesome ma aErx:. a3, BaGmmorp.: 20 vass. (CoBmecrro ¢ E, JI. I'yr-
KHEHOM) .

MaTeprans mo EsyUeHER rymyca JdecHHx Ious.— Tpynmsr JlecoTexH. akaj.
nM. C. M. Kaposa, 1940, sun. 56, c. 3—49. Bubanmorp.: 34 mass. (CosmectHO
¢ B. B. ITouoMapesojt) .

O cocraBe rymyca B mCKonmaeMEIX mnousax.— Ilowsosememme, 1940, No 2,
c. 10—)22. Pesiome Ha HeM. a3. BuGanorp.: 12 mass. (CosMectHo ¢ E. . Tio-
prHOHK).

Pen.: Mareprans no msyueHslo opraHmdeckoro semjectBa mous. M.— JI.,
Hsg-80 AH CCCP, 1940. (Tpyau ITous. mr-tra mmM. B. B. [okyuaesa. T. 23).

Ipenacnosne.— Tam ke, ¢. 3—8. Texcr Ha pyc. B HeM. A3.

1941

OnmBITH M3Yd9eHHA BOJHOPACTBOPHMOTO TyMyca NOASONMCTOH MOYBHL—
B ka.: Pegepatst paGor yupesnenni Ora-uas 6mon. nayx Axan mayx CCCP
sa 1940 r. M.—JI.,, Usn-e0 AH CCCP, 1941, c. 303—304. (CoBMectHO C
A. W1. HarkuHoit) .

szmecxm npapofa (yABBOKHCHOT MOYBEHHOTO ryMyca.— Tam ke,
c.

TIporpamma xypea «IlouBoBelieHEe ¢ OCHOBAMH IeoJIOTHH» XA HOATOTOBKE
HHKeHOPOB I'OPOACKOTO 3eJeHoro crpontexbersa. JI., Hayd.-meron. ka6, I'VV3a
HHJleca CCCP, 1941, 15 c., tabn. Bubamorp.: 15 mass. (CoBmecTHO c
B. ®. 3emnsanoBrIM).

TiporpaMMa kypca «IlouBoBeneHEe» IIf NOArOTOBKA HHKEHEPOB JECHOTO
xossiicrea. JI., Hayu.-Meton ka6, I'YY3a HKJleca CCCP, 1941, 13 c. Bn-
Gmuorp.: 10 nass. (Hapkomaee CCCP. I'n. ynp. yue6H. 3apeieHAAME).

1943

K xapakTephcTEKe THWOB TryMyca necEmX mous.— Ilowsomesenme, 1943,
Ne 1/2, c. 34—46, wnn. Peaome Ha anra. a3,
1944

K naygennmio mpom mops 6p gas. OneT U3ydeRms BOAHOPACT-

BOPHEMOTro rymyca moasoancroit moassl.— Ilounosenenme, 1944, Ne 10, ¢ 441—
455. PesoMe Ha agri. #8. BuGamorp.: 18 mass.
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1946

Bacnyra xadenps mousoneneHua JIeBHHrpaaCcKoro rocyAapcTBeHHOro YHH-
BEPCHTETa B PABBETHH TPoGlueMs! mouBeREOro rymyca.— Tpyaw I06mr. mayq-
Hoit ceccant (JlemnArp, yu-r). Cexnusn reox.-moys. Hayk. JI., Uan-so Jlemmarp.
ya-ta, 1946, ¢. 163—172. Bu6nuorp: 36 nass.

O KoIMYecTBEHAOM YYacTHH >KHBOTO BeieCTBa B COCT4Be OPraHMYeCKod
gacTy mogs.— JIoRaI. CCCP, 1946, r. 51, M 4, c. 307—308.

O KONHYeCTBEHHOM Y94CTHR JKHBOLO BeIIECTBA B COCTABE OPraHHYECKOM
qacru moyB.— IlouBoBepenne, 1946, Ne 1, c. 11—30. PesioMe Ha aHrI:. A3,
Batanorp.: 27 Hass.

1947

JKusEp m fesarteasHocTh akafiemmka B. B. Ioansosa.— ITousoBemerme,
1947, N2 9, c. 513—520.

1948

Apcemnnit Apcenmesuy fpmuos, (1868—1948).— ITouBomepenue, 1948,
Ne 5, c. 283—284, 1 n. moprp. (Cosmectuo ¢ JI. Y. Ilpacoxosnm, B. B. Ioms-
uoBryM, JI. H. IlpassmanKoBsM & AD.) .

Kopnde# pycexoit nayxa. Mapamue npymos II. A. Kocrauena. [Becepa]. —
Beuepnnit Jlerrnurpap, 8 nexabps 1948 r.

OKOTOpHle PE3YABTATH PaGoT 10 CPABHETENHHOMYy H3yJeHHIO COCTaBa Iy-
Mmyca B mousax CCCP. [Pcsome Aokiama ua ceccurm OTA-HMS reod.-reorp.
nagy;c Ag'éu nayx CCCP. Mapr 1948 r.]— Becramx AH CCCP, 1948, M 5,
¢. 95—

IlporpaMmMa mo TOYBOBefeHHI0 ¢ OCHOBaMH Teodormu. ([laa mecxos. dhak:
JecoTexH. W JNeCX03. BHCIL. yueOH. saBefienmit). (¥YrB. 25,VIII 1947 r). J,
1948, 15 c. {B xomnme Texcra aBr.: wi.-kopp. AH CCCP npod. U. B. Tlopuu]
Bnﬁuorp.: 12 nase. (M-so Bmicm. obpasosamma CCCP. Ix. ymp. mecorexs.
U JeCX08. BY30B).

TiporpaMMa mo MOYBOBefeHHI0O ¢ OCHoBaMH reoiormi. ([as dax. Jecomap-
KOBOTO X03AHCTBA JECOTEXH, U JIeCX03. BHICII. yuelH. 3aBeferuii). [Yrs. 25.VIII
1947 r.]. JI, 1948, 15 c. [B komme Texcra asr.: wi.-kopp. AH CCCP mpod.
. B. Txopnn] Bnﬁnmp 12 nass. (M-po BIcIL. oGpasosarus CCCP. I'n. ynp.
JIeCOTeXH. M J1eCX03. BY30B).

CocraB u cBoiicTBa ryMyca Crp crenu.— Tpyast
I.gem-p 9epHO3OMHOTO 2aloBeNHMKa, 1948, B 2 c. 79—102. BrGauorp.:
18 nasB.

1949

Axapnemak Bacmamit PoGeprosny Buaname., [K 80-mermio co pua pompe-
grsa).— Jlecuoe xosaiicrso, 1949, Ne 1, c. 81—84, noprp.

Axagemax Bacmmmii Po6e J& oBET Baubamc. [K 10-1eTa0 co yua KoHUE-
mh1).— Ilousopenemne, 1949, Né 41, c. 633—637.

YTeorpadmueckue zaxououepnocm rymycooGpasopanaf.— Tpyas 06w
CeccHM, HOCBAIN. CTOJNETHIO Co AHA pomaenns B. B. okysaesa. M.— JI., Usn-
o AH CCCP, 1949, c. 85—"101 mbauorp.: 25 mass. (AKaj. Hayk &CCP.
Ilous. ma-1 nM. B. B. lokysaesa).

OubIT KnacCHQHKAMUE JeclbIX OJ0Iafeii BOJOOXDANHOH 30HHI IO HX BO-
nooxpmo-aamn'rnoﬁ pomn.— B ka.: MccnenoBanua 1o necHOMY XO3RiCTBY.
M.— JL, TocnecSymmamar, 1949, ¢. 5—56, man. Bmbamorp.: 28 mass. (Bcec.
Bayy. —nccnen HMH-T TecHOrO Xoastiersa BHUMIX. Bonr. 26).

Vuerue B. P. BuapaMca o gepuoBoM mepHofe nomaooﬁpazonamm M ero
3HadeHMe s NogBoBefiendd.— B xu.: lauaru axagemnxa B. P. Bmasamca.
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[C6opamk moxmamoB corpynrmkos [lous. HH-Ta... Ha pacHIpPeHHOM COBOIAHHH
Vuen. copera, MoCBANL. 85-JeTHIO CO JHA poraenws axax. B. P. Buapamca ).
—J1., Usn-Bo AH CCCP, 1949, c. 20—30. (Axag. mayk CCCP. Ilows. mE-T
um. B, B. [lokyqaesa).
[Vaennme B. P. Buansamca o aep T07B00GP uA. Pesio-
uo nommna 1a 38CeAAHMA Ydel. cOBETA l'lo'm mE-Ta uM. B. B. [lokywaena
H CCCP, nocsam. 85-nmeTuio co nHA ponyicEEna axaf. B. P. Bumbsmcal.—
Becﬂmk AH CCCP, 1949, N 4, c. 94.

1950

TlouBeHHERI MHCTHTYT Axagemmn mayk CCCP um. B. B. Jlokydaesa ma
LUyTAX DEepecTPOMKE cBoed paGoOTHL. (,T.[owlan Ha pacIIMpPeHHOM 3acefalnn
VYuen. cosera ITous. mm-ra @M. B. Hoxygaea AH CCCP 16 cenr.
1949 r.) — IlousoBenenne, 1950, M& 1, c. 42—-50

Pezomonua BcecolosHoro coBemmalua mo Kaprorpadum B HOMOHKIATYpe
nous.— ITousosenernme, 1950, Ne 4, c. 244—245. (Cosuecrso ¢ O. A. Bagkos-
CKoli).

Pesomonus KommccHE mo Boumpocam %ynnoxacmuﬁnoro KapTHpoBa-
uus.— Iousosenenne, 1950, Ne 4, c. 247—248. (Commecrno ¢ A. A. Epoxa-
HOf).

CnoBo «sacyxa» 6ymer sabmro.— Tpyn, 31 mexa6pa 1950 r. (ComrmectHO
¢ B. Opugnanmonm).

Pex.: Buserpaaame m mnounooGpaszosanme. M.—JI., Wsa-so AH CCCP,
1950, (Tpynmt Ilous. me-Ta uM. B. B. Jlokyaaesa. T. 34) (CoBMecTHO ¢ ap.).

Pen.: Matepuadsl mo E3ydeHHI0 BOJHOIO pemnna moys. M.— JI., YMan-so
AH CCCP, 1950. (Tpyam Ilous. ma-ra nM. B. B. [Joxyuaesa. T. 32) (Cos-
MECTHO ¢ 1P.)

Pen.: PaGotm mo arpoxummm. M.— JI., Han-s0 AH CCCP, 1950. (Tpyan
Mous. na-ra BM. B. B. Joxyuaesa. T. 33) (CoBmecTHO C np)

19501’91.( Cokroaos A. B. Arpoxumua docdpopa. M.— JI., Miax-80 AH CCCP,

i 1951 “

3apaum comeTckoro mousopefenus.— Vasecrns, 15 mionsa 1951 r.

3mavenne paGor II. A. Kocredesa anA I0YROBENCHAS ¥ 36MIGNSIHSA.—
B xu.: Kocrruesn II. A. UsGpanawe tpyant. [J1.], Mag-so AH C.CCP 1951,
¢. 549—3596, 1 a. moptp. Bubanorp. B moacTp. mpAMe.

K MeTofHKe aHaJW3a A CPaBEMTOILHOIO nsy*mma €OCTaBa TOYBEHHOTO
neperroa wim rymyca.— Tpyast ITous. mu-ra mv. B. B. Jlokyzesa AH CCCP,
1951, 1. 38, ¢. 5—24. BuGmuorp.: 7 Hass.

K XapaKTepHECTHKe COCTaBa M CBOWCTB I'YMAHOBHIX KHCIOT, DACTBOPHMEIX B
Pa3BeJeHHHX IeA09aX HENMOoCPeACTBEHHO M nocke AeKamplupoBanma.— Tam
e, ¢. 59—64. Ba6amorp.: 2 Hass. (CosMectHO ¢ O. A. Haiinenonoit).

Hexorophle pesyabTaTs! paGor OO CPaBHATEALHOMY M3YYEHHMIO COCTAaBA Iy-
Myca B mousax CCCP.— Tawu sxe, ¢. 22—32. Ba6anorp.: 16 mass.

Opomrennme aeMear PocTorckoit m Cranmmrpapckoit o6aacreir.— Ussecrus,
7 saBapsa 1951 r.

amare npodeccopa Cepress ITasnosaua Kpasrosa. (K 10-netum co mas
cMeprH).— Yuensie zan. (Jlenmurp. yu-1), 1951, Ne 140. Broa.-mous. Paxyns-
ter. Cepus Gmon. Hayx, Beim. 27, ¢. 3—

Vcmexm B 061acT8 u3ydeHMs opraHmIeckKoro semecrtsa moys B CCCP.—
Tam me, ¢. 5—17. BnGmuorp.: 47 HasB.

: Moxyvaes B. B. Coumnemnna. T. 6. M.—JI., Usn-s0 AH CCCP,
1951 (Cosuec'rno ¢ Ap.)
Or pepaxmun.— TaM xe, c. 5—12.
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Pen. Honomosa M. M. Mpo6remMa mogyseHHOro ryMyca B COBpeMeHHHE
sagaun ero maygenusn. M., Mag-80 AH CCCP, 1951.
wsi‘en.* Kocrruen II. A. Us6pannmie rtpymst. {JI.], Msp-s0 AH CCCP,

Tocnecropme penaxropa.— Tam sxe, ¢. 547—548.

Pepn.: Paotit o opranmveckoMy semectny mouskl. M., Uan-8o AH CCCP,
1951 (Tpyne: Ilous. un-ta mm. B, B. [lokyuaesa. T. 38) (CoBMecTro ¢ ap.)
195%%}.1 Poszanos A. H. Cepozemn Cpenmeit Asmn. M., Uan-80o AH CCCP,
P‘en.: Axy6os T. ®. Oneir o6necenns u saxkpenieHnsa neckos CepepHoro
TMpukacous, M., Uan-no AH CCCP, 1951.

1952

Hosrie 3afaum coBercKoro mouBonepennf.— Hayka m mumsub, 1952, Ne 12,
¢. 8—10, mnx.

Tnopﬂecxoo conpymectso. {Yuacrre Iloup. un-ta B npaxmecxou peute~
HAE PAAa HapoAHOX03, Tpobnex].— Tpmpora, 1952, N 5, ¢. 13—T

Pen.: 06 yiIy4ileHHA CeNBCKOXO03ANCTBEHHOIO MCIONb30BABHS 3eMelh He-
4epHO3eMHOI noxocsl Espomneiickoit sacra CCCP. M., Msg-so AH CCCP, 1952
(CoBMecTHo ¢ ap.).

Pex.: PogeA. A. Tlousennan snara. M., Msp-so AH CCCP, 1952,

Pex.: Teppacosrie mousst Cpepgsero 3aBouKbA M MX arpoMeJEOPaTHBHAS
xapakrepucrika. M., Mag-so AH CCCP, 1952, (Tpyam moYB. mu-Ta WM.

B. Hoxyuaesa. T. 37). (CorMecrso ¢ Ap.)

1953

COCTOIHME B 3a7aYaX COBETCKOTO nownonenemm B cne’re pemennii
XIX crveana KIICC m mocramosaenna Ilmemyma HR 7.IX 1953 r.
«0 Mepax naneHelimero paspuTHs ceabckoro xossiictsa CCCP».— ITousoBe-
Aenue, 1963, Ne 9, ¢. 4—13. Bubumorp.: 4 Hass.

Ilytn DOBHMERHA yposkaiiHOCTH B HedepHO3eMHOH momoce.~ Ispecrrs,
31 uona 1953 r.

ITyTa moBbIMeEHMA ypoKAHEOCTE M RaNbHeHIIOro PasBUTHS CEABCKONO XO-
saficTBa B HeuepHO3eMHoit monoce.— Ilpmpona, 1953, Ne 12, ¢. 3—12, mmux,
Kapr.

CHcTeMaTHYECKMil COMCOK MOYB UPAGANTHACKAX COIOBHBIX DPeCryGaHK —
Jla'rnnucxoﬁ JIxronckoit m Scromeroit. ([lnm AeTampmEIX WOYR, Kapr).—
Hononenenne 1953, No 3, ¢. 78—80. (Commecrno ¢ B. ®. Barmmckac,
K. K. BamGepr, H. R Bpmmaam, B. M. Basaimuckac, E. H. Hpanonoi,
K. A, H ymersm, A, Y. Jlunnema, H. A. Hormnoit, H. H. Pososun, O. T. Xar-
amg, A. C. lllaposoit).

Pen chnc;(onanne Bapa6nncroit HHBMeHHOCTE Kaxk 00heKTa CelbCKOXO-
3aficTBeHHOro mcnoan3opanva. Y. 1. M., Msg-s0o AH CCCP, 1953. (Tpyam
IMous. un-ta mm. B. B. Jokygaesa. T. 36) (CosmecTHO ¢ Ap.)

Pep.: MatepEaisl mo HAY4eHMI0O TOYB OPeXOBO-TIONOBHX Jecos IOwkmoit
Raprasan. M., Wan-80 AH CCCP, 1953. (Tpyast ITous. us-ra nM, B. B. o-
Kywaesa. T. 39) . (CoBmecTHO ¢ np.)

Pen.: Martepnain no May4eHA NPOMECCOB HOYBEHHOH SPO3RH H IIONOPO-
m cMbithix mouB, M., Msp-s0 AH CCCP, 1953. (Tpyamt ITous. mm-ra mEM.

B. B. loxyuaesa. T. 40) (CosmecTHO cnp)

Pep.: Memmopamas cononnos 8 CCCP. M., Han-so AH CCCP, 1953. (Cos-
MEeCTHO ¢ fIp.)

Pen.: IxcuepaMenTanbHse PaGoTH B o6nacTu PmanKH, XUMAR B GEOJIOTHM
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ﬂo‘l’; 21) Man-s0 AH CCCP, 1953. (Tpynst ITous. mu-ta mM. B. B. [loxyuae-
Ba, 1
Pen.: foxywaes B. B. Counmenua. T. 7. M., Uan-sBo CCCP, 1953. (Cos-

MeCTHO C AIp.)
1954

M?am;eﬁme sagagm coBerckmx nouposefoB.— Bectnuk AH CCCP, 1954,
4, ¢ 3—

3anava 10IBOBEMOB B CBA3A C BBIIEJEAMEM ICARHNKIX H 32JIEKNLIX 3eMelb
A celbCKoXo3alicTBeHROro ocBoends. ([lokaaa ma Cosemly IOUBOBENOB, 1i0-
CBANI. BOMpPOcaM IOBHIIEHHS MIOKOPO/HS [OYB W OCBOCHHS LIEIWHHKIX 3eMelh.
Aup. 1954 r.).— IMousoBenenne, 1954, Ne 6, ¢. 4—

HexoTopbie BOIpOCH OCBOGHHSI MEMMHHEIX M 3aje;KHHIX 3eMeins.— Hsse-
cras, 25 Mapra 1954 r.

06 opranmsanum «Ciay:RGH MOUYBOBENeHHSA, ynoOpeHWid M OXPaHH MOYB B
CCCP».— ITousoBenenue, 1954, Ne 3, c. 51—54.

[OrBeTHOE cH1OBO B 3aKMI0IATENBHOE CTOBO Ha CoBelN. OYBOBENOB, HOCBSLL.
BONpocaM NOBHIIEHASA IUIONOPOAAA HOYB M OCBOCHHA LEJMHILIX 3eMelb. ATp.
19&@]. l'lwme,'.teune, 1954, Ne 8, c. 34, 50—54.

glno;grmopi 8B'M3KE IpyHTO3HaBNiB.— Hayka m sxarra, 1954, Ne 5,
c. 15—16.

IoBsimenue NaofOPOAMA M KyAbTypuoro cocrofnns mods CCCP — pask-
ne?mai;é npo6nemMa mo JACIHAA N 8eM. — Iloas , 1954, Ne 3
c.1—

Nyma_nosumrenns muaopopopes mows.— ITpapoxa, 1954, M 9, c. 15—23.
Despre situatia $l sarcinile pedologlen sovietice in Jumina hatamalor congre-
sului al XIX — Lea al. P. C. U. S. si hotdririi Plenarei C. C. al P. C. U. S.
dm 71X 1953 «Cu privire la misurile pentru deZvoltarea contlnué 3 agricul-

urii U. R De 1. V. Tiurin.— An. Romfno. Sovietice. Seria agricultura,
1954 N2 (18) p 39-—50. Ba6maorp.: 4 sass. 1955.

1955
K opraEmzagmm mousemnoit cayk6mt B CCCP.— Ceanckoe xo03afcTso,

11 moons 1955 r.
Toysa.— BCY, 2-e wax., 1955, 1. 34, crn6. 303—314, 2 x. uan. Bubauorp.:

cra6. 311. (CbnuecnocA A.Po e).
Tlousoseneane.— BCI, 2-¢ map., 1955, 1. 34, cra6. 315—317 Bubnmorp.:

cra6. 317.
Pen.: Pone A. A. Ilousosepeame. M.— JI., Tocaec6ymmapar, 1955. (Com-

MeCTHO € Ap.) -

1956
HoxyyaeBcKuil LOPHOA B HCTOPAA noqnonenennn v Poccnn. {Pesrome mok-
Jafa Ha Yuen. cosere ITogs. IH-’I‘a M. B. Hokyaaesa AH CCCP, nocasur,

110-acta0 co Aux pompmenus B, J.'lokyuaena] Bectn. AH CCCP 1956,
Ne 5, ¢. 104—105.

{0 3afavax mayamsIx mcclefoBaHuit mo mpoGieMaM AadbHeiimero passATHA
XJIOLIKOBOJICTBA B COOTBETCTBHE ¢ mocTaHosiendem Cosera Muamcrpos CCCP
u Ienrpansroro Kommrera KomMmyHmcTmueckoit maptan] — B km.: O6neam-
HeHHaa HaygHas ceccusi Axag. Hayk Y36, CCP m CorsHUXMW mo sonpocam
paaButua xmomkosopcTsa (1954 r.). Creworp. oruer. Tament, Mag-s0 AH
V36. CCP, 1956, c. 322—327.

O6BbenmHuTs yCRIMA mouBoBesoB. {Us shivtymiaenms Ha Bcec. copemr. pa-
GoTHEKOB c.-X. HayKkm].— Hayka m NepenioBoit OHEIT B CeIbCKOM X03SiicTBe,
1956, N2 8, c. 6—17.
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{OTaernHil Hoxknmanm o HaydYHo-HCCAeHOBATENBCKOMN .AeATENBHOCTH YIpeKae-
‘umit Otnenenna 6momormyecknx Hayk AH CCCP sa 1951—1953 ropmi].—
Bectunx AH CCCP, 1956, M 4, ¢. 103—106.

Ilmogopoa¥e nous | Mpo6lieMa a30Ta B HOYBOBENCMHMM M 3eMie/leNud.—
B kn.: Joxnaau VI Memmuysap. Xomrpeccy mouBoBefoB. 4-s1 xommecns. ITmo-
ilopo,qne nous. M., 1956, c. 5—24. Texker Ha pyc. m aEra. a3, BmGmmorp.:

2 HasB.

TIouB0oGp TeNbHBI Ipomecc, IIONOPOfHe MOYB ¥ TpoGieMa asoTa B
nousoBefennu n semiemenun. ([omoeno ma Bcec. cosem. moYBoBefioB B
Mockse 28. 1 —4. II 1956 r.).— Tlousoreneune, 1956, Ne 3, c¢. 1—17. Bu-
6muorp.: 22 Ha3B.

Soil fertility and the problem of nitrogen in pedology and agriculture.—
B xx - Rapports VI Congr. Internat sci. sol Paris, 1956, v. D. Paris, 1956,

p. 187.
 Pen.: Kawmncruit H A, Tlousa, ee cwoiicrsa m skmsub, M., Max-so
AH CCCP, 1956.

Pen.: Ocsoenne meIMHEEIX B Baje/KHHIX 3eMeah B 1954 roxy. Martepmamst
copemanmsa npm Axagemmm mHayx CCCP.. M., Hsmso AH CCCP, 1956.
(CoBMecTHO ¢ Ap.)

Pen.: Nonmaos B. B. Ha6pannue tpyas. M., Hen-s0 AH CCCP, 1956.
(CoBMecrHo ¢ xp.)

Pen.: Moammos B. B, Kpyneamxos M. A. m Kpynernuxos JI. A,
Bacmmuit Bacunbesma Jloxygaes. Ouepk sxwamm m tBopuectsa. M., Man-mo
AH CCCP, 1956. Ilocrecaorme.— Tam sxe, c. 274—277.

Pen.: Py 6mann E. B. Tlousu npearopmit  mpeAropHux pasrun Cesep-
noit Ocerun. (IIpoECxoMnenme, CBOMCTBA M XO3AMCTBCHHOE MCIONb3OBAHHE).
M., Uan-s0 AH CCCP, 1956.

Pen.: Taxnipn 3anagHoli TypKMeENHE M OYTH HX CeIhCKOXO3AHCTBCHEOTO
ocsoenns. M., Naa-s0 AH CCCP, 1956. (CoBmectno ¢ Ap.)

Pen.: Vriy6neane maxoTHOro Ci0f MOA3OIMUCTHIX MOYB KAK CPE/ICTBO MOBHI-
menna ux mwiogopopas. M., Man-so AH CCCP, 1956. (Tpyast Ilous. mH-Ta
nuM. B. B. loxygaesa. T. 49).

1957

Hsa cveapa nousosesos. [VI Mesxuynap. nous. xoarpecc (Ilapms. ABr.—
ceHT. 1956 r.) m roguuHoe co6panme Bpmrasckoro ofmecTBa HOYBOBEXOB
(Popmnr. Cenr. 1956 r.)].— Becramk AH CCCP, 1957, 7t 1, ¢ 68—T71.

3agaum Haykm B Gopp6e ¢ aposdeii moas.— B ku.: Jposua nous u Gopnba
¢ ®ewo. (Marepnaan Beec. cosemy. no 6opsBe ¢ aposmeit mous, cocT. 12—16 xek.
1955 r.). M., Cemspxoarms, 1957, ¢. 7—10.

3HaHUA 0 MOUBAX — KIOY K BHCOKOMY HX IIIogopoamio.— Cemsckoe Xo-
agiicrso, 15 nexabpa 1957 r.

3uavenme pabor Komcramtnra Kasramosmua [enpoiima a1s passErTas co-
BeTcKoro mousosenenns.— Iloanopencmnc, 1957, Ne 9, c¢. 1—5.

W3 pesyasraros pabor Opuramst AH CCCP mo maygemnio cmcteMn oGpa-
Gotkm mous mo cumocoby T. C. Manrmesa na lllagpmecKoii omHITHOH CcTam-
1w, — Tlousosenenne, 1957, N 8, c. 1—11, mun.

Meronnueckue peKOMEHRanEy N0 BHIENCHHIO 3eMelb TOX KylsTypy das
B Asep6aiipranckoit CCP.— B xn.: PasBaTHe KyJbTYpH Yad B Asepbaimma-
He B COYOTAHMA C NPYTMMH OTPAacIsAMM CelIbCcKOTO xoamiicrea. M., Man-so
AH CCCP, 1957, c. 398—401. (CosmectHo ¢ U. [I. Mycradaesrm, A. C. Immp-
WTaxom, P. B. Korancssim u fip.)

HexoTtopste mTorm usyuennss Meropa obpaGorku mousst mo T. C. Maxbue-
By. [PesioMe moxnana na Bropo Orp-umEs 6uon. mayk AH CCCP 19 mapra
1957 r.]. — Becreux AH CCCP, 1957, Ne 6, c. 98—400.

O0befmHuTH yenana yiensx B Goppbe 3a Hoe 3ampeLieHHe sAep-
Horo opyusa.— ITpasna, 13 asrycra 1957 r.
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IMamaru Jleonupa Msanosuua Ilpaconmosa.— B ku.: Bompocsi remesmca m
oo aﬂmn nous. {C6oprux crareii). ITamarn axan. JI. U. Ilpacososa. 1875—
1954. M., Nan-80 AH CCCP, 1957, ¢. 7T—11.

ITaonopopve mous m mpo6reMa azoTa B HOYBOBeACHMM W 3eMiejeanm. M.,
1957, 21 ¢. (M-Bo ceanckoro xo3-Ba CCCP. Cosemi. wo BonpocaM mambonee
2 eKTHBHHX CcmocoG0B MCTONL30BAHUA MUHEp.-OpraHmY. B Gakrep. ymoGpe-
eri. Maii 1957 r.). Bu6auorp.: 21 naas.

Paspatue nousoscacuus B CCCP 3a 40 ner.— ITousoencume, 1957, Ne 11,
c. 1—13.

The Mal'tsev system of cultivation. (Transl. from Pochvovedenic N 8,
1957, p. 1—11).— Soils and Fertilizers, 1957, v. 20, N 6, p. 305—309.

Pen.: PassuTue KyabTypel yas B AzepfaiinyKaHe B COYeTaHHHA C ApyraMm
oTpacasMM cedbcKoro xosmitcrsa. M., Waa-so AH CCCP, 1957. (CosMectHO
¢ ap.)

1958

AKTyanbHbi¢ 3a\aY¥ COBeTCKHX nounosejoB.— Becramk AH CCCP, 1958,
N: 8, c. 78—83.

B 6Gops6e 3a .BEICOKOe II0OPOAMe. AKTYyalbHEE 3a[IaYK COBETCKHX IOYBO-
Beos.— Ilpmpona, 1958, Na 10, c. 22—30.

JiBa — Tpu y4eHBIX TaM, rae ccrofHa paGoraer oamu! — B kn.: Hayka m
mononexb. [CGopHmk crateit)l. K coporamermio Jlemmmckoro KomcoMona.
1918—1958. M., Man-s0 AH CCCP, 1958, c. 199—201.

JlocTHIMeRMsA €0BETCKOTO 1i09BoBefieHHA. M., «3nanne», 1958, 32 ¢. (Bcec.
0-BO II0 PaCHPOCTPAHEHMIO MOJAT. ¥ Haydy. aHaHMii. Cepnsa 5, Ne 13).

Ouepefiubie H akTyaldbHHe 8afadl COBETCKAX N0uBoBeloB. ([Jokiag Ha
1 Bcec. cpespe mousosegos CCCP, 12—18 man 1958 r.].— ITousonenenne,
1958, N 8, c. 1—10.

OuepeNiHble U aKTyaJbHBle 3aa9u COBETCKAX Mo4BOBeNoB.— B ki.: «Cre-
sorpamma Ilepsoro qmenerarckoro cheaya mouBosemos CCCP». M., 1958, mme-
HapHoe 3acefanue 12 vam 1958 r., ¢. 23—53. [Hanucano xa mam.]

Inoxopomue mous @ mpoGieMa a3oTa B HOYBOBe/ieHAM B 3eMiefeamu. Ha
xmr. A8 — B xu.: [Jloknajur VI Mesxaynap. xonrpeccy mousosefioB. Ilep. ¢
pyc. Ha kar. 3. Ilexnn, Uax-s0 AH KHP), 1958, ¢. 245—257.

19 goxpanm M YMRORHTH IJIOOpOJMEe HamImX Ho4YB.— MaBectnsa, 7 Mas
58 r.

Taox moss B adeKrmBHOCTs yA0OpeHnii.— Uasectua AH CCCP, cepus
6mon., 1958, Ne 6, c¢. 651—660.— PestoMe Ha anra. ss. Bubamorp.: 18 mass.
(CosmecrHo ¢ A. B. Cokonoshm).

Rezultatele lucrarilor brigdzii Academiei de stiinte a U. R. S. S. in stu-
dierea sistemului de lucrare a solului dupd metoda I. S. Maltev la statiunea
experimentald din Sadrinsk. I. V. Tjurin.— An Romino — Sovietice. Seria
agricultura-zootechnie, 1958, 2(42), ¢. 31—43.

Pen: Kaumuckmit H. A. Mexannueckuit m MEKpoarperaTHmii cocras
mouBH, Mertoan ero uayyenus. M., Max-so AH CCCP, 1958,

Pyxonox.: O He6XOAMMOCTH KOTHYECTBEHHOTO yueTa KadecTsa CelbCKOXO-
SANCTBEeHHHX yroamd. JlokmagHas sanmcRa xomuccmu Ilous. mH-Ta MM.
B. B. loxysaesa AH CCCP, nomamHas B 1955 r. B M-Bo cembCKoro xo3-sa
CCCP. Pabora Brmoaresa mox ofm. pykos. araf, M. B. Tiopura corpyanuka-
mu [fous. mu-Ta, IpH y9acTrE corpyAHEKoB CoBeTa 10 M3YJEHHMI0 HPOHIBOAMT.
caa, Mn-top reorpagum m aeca AH CCCP, reorp. dakyasrera MI'V].— Bo-
mpockt reorpagum, 1958, c6. 43, ¢. 10—58, Tabu.

Pen.: angxggonue AepHOBo-nOA30MUCTHIX mous. [CGopEmk crareir). M.,
Hang-s0 AH P, 1958.

Pen: Coromon A. B. Oucpku m3 mCTOpHE ATPONOMHYECKOH XMMHE B
CCCP. M., Man-s0o AH CCCP, 1958. (CoBmecTHO ¢ gp.)
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1959

Anexceit Hukanoposma Coxonorckuit. 1884—1959. [Hexpomor]).— Iouso-
segenne, 1959, Ne 10, c. 124—125. (CoemectHo ¢ A. B. Cokonosniy, B. II. By-
murckaM, C. C. Co6onesriM & Ap.) .

BaxHoe ycaosne YCTOWYMBEIX ypoxaes.— IlpaBma, 22 mekabpa 1959 r.
(Commectno ¢ H. Cye, C. Co6onesrm u I'. Heneanosrm).

K Bompocy 06 MByYeHAN JUHAMAKH CONEPKANAA M COCTABA OPraHMIECKOro
BemecTBa I0UBH. [PesioMe jokinana mra O6veauucanoii ceccua AH Asep6. CCP
n Otp-ana 6mon. mayk AH CCCP. Baxy. Oxr. 1958 r.).— Boran. ypmau,
1959, . 44, \e 5, c. 740.

Kondepennns MexayHapoanoro obmjectBa mousosefioB. [[amGypr. Asr.
1958 r.].— Becrumk AH CCCP, 1959, M 2, c. 74—175.

OpraEmieckoe RenecTso H azor B nodsax [Boarapmml.— B ku.: Iousm
Boarapme. M., Man-0 AH CCCP, 1959, c. 263 —274, mmn. (CosMecTHO C
H. H. Anrunosrm-Iaparaceuim).

Ilounenro-reorpagmaeckue m sKcnepuMentanbHbie paborst IlouseHHOro
mucruryra AH CCCP, ux mayunoe u mpakTHueckoe sHademme. [Ms mokmana
Ha o6m. cobparmm Orn-HEa 6mox. Hayk AH CCCP 25 Mapra 1959 r.].— Usse-
crua AH CCCP, cepus 6mou., 1959, Ne 4, c¢. 599—611. Pestome na amri. s3,

TMousenBo-reorpagyeckue m 9KCHOPEMeRTaNbHEIe paborw IlouserEoro
mucruryra uM. B. B. JlokyuaeBa Axagemun nayx CCCP, mx nayusoe m mpax-
THueckoe 3HaueHme. [PealoMe NoKnaZa Ha oblierofuuHoM cobpanmu Ota-ums
Gng.il. n7a2yx AH CCCP 25 mapra 4959 r.] — Recrunk AH CCCP, 1959, N 5,
c. T1—=T72.

ITowsoBenerne. MCD, 3-e meg., . 7, 1959, crin6. 482—483.

. [Qtézka] prohlubovéni orni¢niho profilu tézsich pid podzolového typu,
ruznymi metodami.— Véstn. Ceskosl. Akad. zemed. véd., 1959, ro€. VI,
&islo 12, s. 632.

Problemele de perspectiva §i problemele actuale ale pedologiei soviétice.
I. V. Tiurin.— An. Romino — Sovietice. Seria Agricultura-zootechnie, 1959,
an. 13, NI(47), ¢. 5—16.

Pep.: Arpoxammueckne paborst B Hammmumrpapcroit o6macru. [CGopmm
crareii]. M., Han-so AH CCCP, 1959. (CoBMecrro ¢ AD.)

Pen.: Jinseponcknit ¥0. A. Ilousu pasma Kamaarckoro moxyoctpo-
Ba. M., Ysx-s0 AH CCCP, 1959,

Pen.: Tlousennas cheMKa. PyKOBOACTBO HO MOJEBHIM HCCIEAOBAHHAM M
Kapraposasmo nous. M., Han-so AH CCCP, 1959. (CoBMecTHO C Ap.)

Pep.: Ilousenno-reorpadETecKre HCCACHOBAHEA B MCHOAb3oBanEe aspodo-
TOcheMKH B Kaprmposamwu moys. [CGopumk crareif]l. M., Usu-s0 AH CCCP,
1959. (CoBMecTHO C Ap.)

Pen.: Iloasu Bonrapmu. M., Max-s0 AH CCCP, 1959. (CosMecTHO ¢ Ap.)

Pen.: Kavmucxni H. A. Tomupak, onsin kacuerrepl men emIpl. Ax-
Mats, Hasak MeMnexer Gacmacsr, 1959.

1960

Hmurpnit Tepmoremosmy Bumaemcxmit, 1. VII, 1892 r.— 13, IT 1960 r.
[Herpomor].— 3emnemexue, 1960, Ne 4, c. 95. (Cosmecrso ¢ M. I'. Ilerpos-
cxmy, JI. J1. Bpesxaesrm, A. C. fI6moxoBrM 1 Ap.)

Hopoxc 30a0ma. [K Bompocy o Mepax K AanpEeillleMy DPasBaTHIO BeMicHe-
ansa).— Coserckas Poccus, 24 Hon6ps 1960 r. (Cosmecrno ¢ Cobonesnm C. C.)

K cronernio co gus poxnenas Hmxonas Mmxaiinosnga Cubmpnesa.
[Beryn. cioBo Ha Top:KecTB 3aceAaEmE Bcec. 0-Ba mOuBOBefoB m YwueH. Co-
pera ITows. mu-ra um. B. B. Jokygaesa AH CCCP).— Ilowsosenenuc, 1960,
Ne 7, ¢. 1—2, moprp.

OcHOBHEI® ATOTE M AaNbHeHmEe mepcmextusn paGor IlousemHoro mHCTH-
‘5‘4{15& m;lSB %iﬂoxy‘mena Axanemma mayx CCCP.— Ilousosegenme, 1960,

e 5, c. 115—121.
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Vayumenne cpoficTs ¥ ycioBRit IIOAOPOMEA CYFTHMHMCTHIX JepPHOBO-IOA-
30JMCTHIX IIOYB TOCPENCTBOM MeNHOpaTWBHOH Bemamku.— B xm.: Probleme
actuale de biologie si stiinte agricole. Bucuresti, 1960, c¢. 729—735. Pezioue
Ha pyM. 3. (CosMectHo ¢ B, K. MuxHOBCKHMY.)

Die wichtigsten Untersuchungsergebnisse der Priifung verschiedener
Methoden zur Vertiefung der Ackerkrume lehmiger podsolierter Béden.—
B xn.: Probleme der Bodenbearbeitung. —Berlin, 1960, S. 39—49 ¢ max.
Pesiome Ba pyc. u anra. s3. Ilepen sara. asr, I. W, Tiurin und W. K. Mich-
nowskij (Dtsch. Akad. Landwirtschaftswiss. Berlin. Tagungsber. N 28).

To sxe. Orr

Pen.: loknags coserckmx nousosenos x VII Mesxaynaponaomy wonrpeccy
B CIIA. M., Hsn-80 AH CCCP, 1960. (CosMectHO ¢ Ap.)

Pen.: Tlousnte B Bearapuu. Codua. JInp:aBHo U3J-BO 3a CEJCKOCTOMAH-
cKa amT-pa, 1960. (CosMectHo ¢ Ap.).

Pen.: Co6onen C. C. PagBETHe 3p03HOHHBIX NPOLECCOB HA TEPPATOPAM
Esponeiickoit vacta CCCP u 6ops6a ¢ mamu. T. 2. M., Man-80 AH CCCP, 1960.

Pepn.: Tonkophlil cioBaps mo nousosefennio. [Buu. 1], (Dusuka, Meanopa-
nus B MuHepaxorus mous). M., Max-so AH CCCP, 1960. (Cosmectno ¢ zp.)

1961

Bamanme seiaeHoro yAoGpeHHA Ha cofep:xaHHe TyMyca H a30Ta B AEpPHO-
so-mopgonmcrolt mouBe.— Masectma AH CCCP. cepEa 6moxm., 1961, Ne 3,
c. 337—351. Pesiome ma anmra. s3. Bubaworp.: 32 mass. (CoBMectHo
B. K. MuxHOBCKEM).

Poms mousosefieEns B passATAE ceanckoro xossiicrsa CCCP. [oxman mHa
X;I Mez;mﬁnap. xourpecce mousosenos B CIITA, 1960]. — ITouBoscaennue, 1964,

1,c. 3—d4. :

VII MexnyrapopHriii  xourpecc mousosefioB. [Majmcon (CILHA), 15—
24 abr. 1960 r.J— Bectemk AH CCCP, 1961, M 2, ¢. 95—96. (CoMectHO C
W. H. Aaranosuiu-Kaparaessinm).

International soil map of Eastern part of Europe. Compiled by I. V. Tiu-
rin, N. N. Rozov and E. N. Rudneva.— B kn.; Trans 7-th Internat. Congr.
Soil Sci.; Madison, Wisc., U. S. A., 1960, Vol. 4; Amsterdam ( — Groningen),
1964, p. 36—43.

The contribution of pedology to the development of agriculture in the
USSR. By 1. V. Tiurin.— B xau.: Trans. VII Internat. Congr. Soil Sci. Madi-
son, Wisc., U. S. A., 1960. Vol. ]. Amsterdam (— Groningen), 1961, p. 14—22.

Pex.: Mokywaes B. B. Coumnenna. T. 8. M., Han-80 AH CCCP, 1961.

Pen.: foxkyzaes B. B. Counnenna. T. 9. M., Max-s0 AH CCCP, 1961.

Pexn.: Ilowsm Hanmumarpagckou obmactm. M., Wan-so AH CCCP, 1961

Pen.: Tomxopuit cioBaps mo mnozsoeennio. [Bum. 2] (Xmuma, mmxpo-
Guonoras, 3oonorusa ¥ naonopopde nous). M., Man-so AH CCCP, 1961.

Pen.: fApxos C. II. Ilowsm secomyropoit 3omemt CCCP. M., Hag-no
AH CCCP, 1961.

Or penaxropa.— Tam ke, ¢. 3—4.

1962

Buonores rymMyca ¥ BollpocH IVIofopofus mods. M., 1962, 21 c. Texer ma
pyc. m amrn. s3. Bm6amorp.: 25 mass. (CosMectno ¢ M. M. Komomosoii).
(Axap. Bayk CCCP. Bcec. o-Bo mousomefio. [lokmamst k Meskaynap. xonde-
PeEIHE no nousosefernio. Hosas 3enanausn, 1962 r.).

W3 pesyabraToB paGoT mo M3Y9eHRI a30THOTOo GanaEca B JePHOBO-NOA30-
JOACTHIX NOYBAX HPH MX CENbCKOX03AlCTBeHHOM HCIoab3oBaHWEE.— [louBoBe-
Jenne, 1962, N2 8, c¢. 1—10. Pesiome Ha anrn. a3. Babaworp.: 9 mass. (CosMe-
cruo ¢ B, K. Muxnosckam 1 A. K. flpnesoit).
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TousoBenenme.— B xm.: Mcropus ecrectsosmanms B Poccmm. T. 3. M.,
Nan-s0 AH CCCP, c. 216—238, moprp. BuGnzmorp. B mogicrp. apamed. (Co
BmectHo ¢ 10. A, J'lmeponcklu)

Pen: Bumconkmit I, H. WNabpannre cosmmemmus, 1. 1. M., Hsa-Bo
AH CCCP, 1962. (CosMectHO ¢ mp.).

Pen.: Oruer o paGore VII Mexnynapopsoro KoHrpecca mousoBenos. M.,
1961 {ma o6m. 1962]p (ConmectHo ¢ ap.). Akan. mayk. CCCP. Beec. na-T Hay4.
n TexH. AEPopMannn). [OTHETaTAHO MHOKHT. annapnrou]

Pep.: IIpo6nemnt moasosefenus. [C6opank crareii]. M., Nax-80 AH CCCP,
1962. (CoBmectHO ¢ Ap.)

1963

Baoxorna rymyca m BorpocH mofopoamsa moussl.— Ilousosenenue, 1963,
Ne 3, ¢. 1—13, max., Ta6x. PestoMe Ha aHri. n3. Bubiumorp.: 25 nass. (CoMecT-
Hoc M. M. Kouonono&]).

Biologia humusului si problemele fertilitatii solului. I. V. Tiurin,
M. M. Kononova.— Analele Romino — Sovetice. Agricultura — zootechnie,
1963, N 5, p. 5—18. Bu6mmorp.: 25 sass.

Pen.: Bopumii pexxny mouB nonynycraian. (ITo marepmanam J[xaHpiGek-
ckoro cranmoHapa). M., Uan-so AH CCCP, 1963.



JIATEPATYPA
O JKM3HH N JEATEJIBHOCTH AKAJXEMHKA
HUBAHA BJAJUMHPOBHAYA TIOPHHA

[Mabpaune memeraTom ma 1-fi MemayHapojHHIl KoHIpecc TOYBOBEMIOB B
Bamumrrronel.— Boaa. noysosena, 1927, N2 1—2, ¢. 46, 63; Ne 3—4, c. 95.

IManapo II. A. Jokrop mousoBesesms Vpau Bnagummposmu Tiopus.
Vkasarems tpymos. M., 1939, 11 ¢. (Arax, mayk CCCP. ®ynnament. 6-ka 1o
o6mectB. HaykaM. Cexrop cetn cmem. 6-x. CHECKA TPyAoB Hayd. paGoTHHKOB
CCCP. Cepns mous. Hayx. Beim. 2).

Popne A. A. Hasub n geAarensHocTs Mpodeccopa Msana Biagummposmua
Trwopana.— ITousosesenne, 1944, Ne 10, c. 501—503, 1 x. moprp.

[HarpaspenrEe opneHom Tpymosoro Kpacuoro 3maMennm za Bhpammuecs
3aCayTd B PAGBATHH HAYKM M TCXHUKH B CcBfsH ¢ 220-meTHeM AxageMEH Hayk
CCCP).— Benomoctr Bepxossoro Cosera CCCP, 1945, 11. VIII, Ne 46.

ExzMon A. Bupgaomnecs yiensie. HoBble wicuhi-KoppecmonfenTs: AKa-
nemuu Hayk CCCP.— Bewepnmii Jlemunrpan, 11 gekaGps 1946 r.

3aBanumun A. Ynen-koppecnougenT AxafeMen Hayk M. B. Topus.—
Becraak Jlenarp. yu-ra, 1946, Ne 4—35, c. 224—225, moprp.

4;{&.1!115[!( osa K. Tog yduemoro.— Beuepumit Jlewumnrpax, 6 moaGps,
1948 r.

K mecTafiecATRNCTHIO KASHE M TPHANATATPEXJNETHI0O HAYYHOH M TeAAro-
raveckoit aesreasHocta V. B. Tiopuaa.— ITounosenenue, 1952, Ne 11, c. 969—
972, moprp.

[Harpaxnenne opreoM Jlernaa].— Becrarxk AH CCCP, 1953, Ns 10, c. 57.
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ONEYATKH H MCNPABNEHUS
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— ==
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