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BBEIEHUE

Kypc «Menuopauuu MOYB» YUTAETCA CTYIEHTAM MOYBEHHOU
CHEHUATIBHOCTH KaK OJIMH U3 OCHOBHBIX TCOPETUUECKUX KYPCOB MpaK-
TUYECKH CO JHS OCHOBaHUs Kadeapbl. Emie B ceMHAECATHIX ToJax
OPOLUIOr0 BeKa ObUIM W3/aHbl y4yeOHbIE TNocoOust mnpodeccopamu
N. H. Kapnayxossim [20, 21], YriaHoBeIM [66], Tie ObLIu IIpeACcTaB-
JIEHbl TEOPETUYECKUE MaTepuasbl, KacarolIUECs 3aCOJICHHBIX [OYB
Pecnyonuku Xakacuum u 3anagHoit Cubupu m ux menuoparuu. Cae-
JIEHUsI O MpoOjeMe 3acoJeHUs U Menuopauuu nouB MpkyTckoi 00-
JIACTH Pa3pO3HEHHBI 1 HEMHOTOYUCIICHHBI.

VYyeOHast nuTepaTypa MO JAHHOMY Kypcy B IOJHOM Mepe He
npejcTabicHa. B mocnenHee aecATHieTHE MOSIBUWIUCH HOBBIC ITyOJIH-
Kalli¥, B KOTOPBIX OTPaXXEHbI HOBbIE MOJIXOAbl U JOCTHUKEHUS B 00-
JIACTH METUOPALMHU 3aCOJICHHBIX TIOYB.

Hanbonee 3HaunMou myOnaukanuen siisiercs: GpyHIaMeHTaIbHas
MoHorpadus «3aconeHHble moussl Poccumn», rae, B ToM 4uciie, B OJ-
HOM M3 TJIaB OBUIM MPEACTaBICHBI MAaTEPUAJIBI TIO 3aCOJICHHBIM TTOYBaAM
tora Boctounoit Cubupu, noarorosieHasie O. I'. JlonaToBckoit — oa-
HUM U3 aBTOPOB JIAaHHOT'O MOCOOUSI.

[Tocobue BKIIOYAET TEOPETUUECKUN U MPAKTHUUECKUM pa3ienbl,
KOTOPBIC HEOOXOUMBI JIsI CAMOCTOSITEIbHON paOOThI CTY/ICHTOB.

B y4yebHOM MOcoOHM TIPUBOIATCS OCHOBHBIC MOHATHUS U TEPMU-
HbI, KACAIOIIUECS MEJIMOPAIlMU K OCBOCHHUSI 3aCOJIEHHBIX MOYB, TaK KaK
penreHue Jar00i MpoOIeMbl JOJKHO OMUPATHCS HA YETKOE OMpeee-
HUE TMOHSITUH, COMOCTABUMOCTh METOJIOB M KPUTEPHEB OLIEHKH 3aCO-
JICHUSL.



1. 3ACOJIEHHEIE IIOYBEI: OCOEEHHOCTH
$OPMMPOBAHUA M UCTOYHUKM 3ACOJIEHUA

[To naHHBIM MeEXIyHapOIHOTO UHCTUTYTA OKPYKAIOLIEH Cpebl
u pa3Butus (International Institute for Environment and Development)
u NuctutyTta MupoBsix pecypcoB (World Resources Institute), okomno
10 % nmoBepXHOCTH KOHTUHEHTOB MOKPBITO 3aCOJIEHHBIMU MOYBaMu. B
OOJIbIIICH CTENEeHU OHU PACIPOCTPAHEHBI B apUAHBIX paiioHax. Cepb-
€3HO MpoObJieMa 3acoJICHUs MposBIsLeTca B 75 cTpaHax mupa (ABcTpa-
aus, Kuraii, Uaaus, Upak, Mekcuka, ITakucran, CIIA u np.). U3
222 MJIH ra MaliHu 3aCOJEeHHBIC U OCOJIOHIIOBAHHBIC MOYBBI 3aHUMAIOT
40 MJIH ra; COJIOHIIbI, COJIOHYAKH, conoau — 62 MiH ra. /s opomae-
MBIX 3€MEJIb arpOXMMHUYECKHE MEIHOpalnk TPEeOYIOTCS Ha TUIOIMIAIH
211 TBIC. Ta, @ CHIIBHO3aCOJCHHBIE ITOYBEI COCTaBIAIOT Oojiee 101 ThIC.
ra [75].
3acoaenHsle MouBsl Poccnu coctaBistor 53 997 Twic. Ta, unm 3,3
% oOmeit momaau Poccuu u 5,0 % mmomaau nous paBHUH (Tadi. 1)
[18].
Tabawunga 1
3acoJieHHBle NIOuUBE Poccwmum, TEHIC. Ta

Iromane
% 06- CeJIECKOXOBAMCTBEHHBIX
I[lpuponHO - O6mas men NanledisZiZi
BSKOHOMUYECKHUE 10— % 06—
Jiomanbk zaco- .
PET'VMOHE! mranr merr
obmas JI€HHEIX
I104YB rjiona —
ITIOUB
payzs
Poccusga 53 220 22
997,0 2,02 700 142,9 10,0
CeBepHBM - - 3400 - -
HerTpanbHo- 601,4 | 3,6 L4 100,2 | 0,7
YepHO3EMHEIM 700
[TOBOJIKCKUM 16 41
085, 6 31,4 000 8485,5 | 20,7
CeBepo-KaBxascrml | 5041 916,55 72060 3621,8 | 13,6
Ypanscrmi 6538,6 |15, 62 03040 3188,9 | 9,4
BananHo-CubMpCKUM 15 34
507, 6 7,04 800 0489, 0 18,7
BocTouHo-Cubupckun| 1264,5| 0,28 22 257,5 1,2




100

JIaJIbHEBOCTOUHLIM 3808,4 | 0,04 8000 - -

3aconenue nousbl — NPOLECC HAKOIIEHUS PACTBOPUMBIX COJIEH,
NPUBOASAIINN K 00pa30BaHMIO COJIOHYAKOBATHIX (TIIyOMHHOE 3acoJe-
HHUE), COJIOHYAKOBBIX (ITOBEPXHOCTHOE 3aCOJICHUE) U COAO0BO3ACOJICH-
HBIX TTOYB [58].

3acoJieHHe MOKET ObITh IEPBUYHBIM U BTOPUYHBIM (puc. 1).



3acoJieHue II0UB

-
IlepBryHOE — HAaAKOIIJIE— BropmyHOEe — BOSBSHMKAET
HMe COJIey B IIOYUBE B pesyJsibTaTre MCKYyCCT-—
BCJIEOCTBME MCIaAPEHMA BEHHOI'O M3MEHEHMUSI
I'PYHTOBBIX BOI, COJIE— BOOHOI'O pexwumMma (Ha-
HOCHOCTHM MaTEPUHCKUX npuMep, I[Ipy HeNpa-
rnopon ujiM B pPe3yJIbETa- BUJIBHOM OPOLIEHMM)

Te BO3IOEMCTBUSI BO0JIO—

Pyc. 1. BuIOL B3acoJIeHMS IIOUB

3aconennvie nougvl — 3TO TpyMNa IMOYB PAa3HOTO TE€HE3UCa U
CBOMCTB, UMECIOIINX B MPOo(miie Takoe KOJIUYECTBO JIETKOPACTBOPH-
MBIX COJIEH, KOTOPOE€ YXY/IIAeT IJI0JOPOJUE MOYB U OTPHUIATEIHHO
BIIMSET HA POCT M pa3BUTHE OOJIBITUHCTBA pacTeHuit [15].

[To xumMuU3My 3acojeHUsI pa3iMyar0T MOYBBI C HEUTPAIbHBIM 3a-
conenueM — pH < 8,5 (xsopunHoe, cysibhaTHO-XJIOPUIHOE, XJIOPHU/I-
HO-cyJb(aTHOE, CyJb(paTHOE) U IIEJIOYHbIM 3acojieHueM — pH > 8,5
(XJIOpUIHO-COIOBOE, COJIOBO-XJIOPHUIHOE, CYJIb(PaTHO-COAOBOE, COJ/I0-
BO-CYJIb(haTHOE, CYIb(PATHO-XJTOPUIHO-THIPOKAPOOHATHOE).

IIpu ouieHKe 3acojieHHs MOYB, KaK MPaBUIIO, OMPEACISIOT aHUO-
bl (CO5> , HCOy, CI, SO,%) u katuons (Ca*", Mg*", Na*, K") rner-
KOPAaCTBOPUMBIX CoJiel. B HEKOTOPBIX CilyyasX JIOMOJHUTEIBHO OIl-
PEICISIOT HOHBI OOPAaTOB, HUTPATOB U HUTPUTOB.

TOKCHYHOE NEHUCTBUE JIETKOPACTBOPUMBIX COJIEU IMPOSABIIAETCS B
YBEIIMUCHUU OCMOTHYECKOTO JIaBJICHUS MMOYBEHHOM BJIard, CHHKEHUU
€€ JIOCTYITHOCTH JUIsl paCTeHUM, HApYILIEHUH HOPMAJIBHOTO COOTHOIIIE-
HUS 2JIEMEHTOB MHUHEPAJIBbHOTO MHUTAHUS, OTPUIIATEIHLHOM BO3JEHUCT-
BUM Ha CBOMCTBA MoYB. B 3TOM ciydae coJid MOTYT OKa3bIBaTh CIie-
nrduyeckoe TOKCUIECKOe JelcTBrE Ha pacTeHusd [28, 29, 30].

JlerkopacTBOpUMBIE COJM B 3aCOJEHHBIX IMOYBAaX HaXOIATCS B
COCTaBe MOYBEHHOI'O PacTBOpa U TBEPJbIX (a3 MouBhl (KaK B BHUJE
MUHEpAJIOB, TaK U B BUJIE HIOHOB B COCTaBE MOYBEHHOI'O MOTJIOIIAI0-
niero komiuiekca) (tadmn. 2) [74].



OCHOBHEIE COJMH,

Tabgauiia 2

ydacTBylIMe B 3aCOJIEHUNM IIOUB

XuM. TpamguIMOH—
dopmMyia Myrepas HaszBa- HOe Hal3Ba- OnmcaHme HEKOTOPEIX CBOMCTB
HIie HIie
Kanpuur (13- Kan60— B cBa3u ¢ Majiom pacTeopuMOCThIDO CaCO; OeszBpe-
BECTKOBBIM Hai neH njad OOoJIbIMHCTBA pPacTeHulM, KapOOHATHHE
CaCoOs mraT), aparo- U Men TOPM3OHTH  YaCTO CUJIBHO  CLEMEHTUMPOBAHBE U
HUT, s TPYIOHO IIPOHMIIAEMBl IJI KOPHEM pacCTeHUM
BaTEPUT
Kapbo- PacrBopel MgCO; obysiamaioT BEICOKOM WEJIOYHOCTHIO,
MgCO3 MarHesur HaAT - 4TO yTHEeTaeT pacTeHUA
MaTHUA
HaxxomnuT, TpoO-— K260 KparvHe TOKCHMUEH mOJid PaCTEeHUM Mu3-3a BHCOKOMU
Na,COs5+ Ha, Haz Cona pacTBopuMocTyr (178 T/J1) M BECOKOM MEJIOUHOCTH
10H,0 HATPUT, TEpMO-— pacTeopa (pH 10-12)
HaTpusa
HaATPUT
Kap6o ToxcuueH nJjig OOJbUMHCTBA pPacTeHMM. lM3-3a
€OKOM BCTPEeUYaeMOCTM He HuI'paeT CyULEeCTBEHHOM
K,CO3 [ToTam HaT - b b P Y
I posir B IUIODAJIBHEIX [Ipoleccax QOopMUPOBAHUA 3a-—
COJIEHHEIX IIOUB
He okxasbBaeT OTPULATEJIBHOT'O IEMCTBUS Ha pac-—
TEeHMS BCJIEOCTBME MaJiom pacTteopumMmocTy (1,9
T'mnic, cejne- CyJb-
CaS04+2H, e pat T/J) . BeICOKAs KOHLEHTpALMS THUICA CIOCOBCTBY—
O ! T'unc eT o0pasz’O0BaHMIO CIJIOWHOM IyOdyaToM MacCCE, He-
anebacTp, aH- | KaJlb- . .
CaS0, I R NpOHMIIAEMOV IJig BOZXHE, BO3OyXa M KOPHEM pac-
P TEHUM, UYTO IMIPUBOIUT K YTHETEHMI0O PaCTEeHUM U
ux rmbesnu
Cvrie— Aurymiickas | O6jlamaeT BHICOKOM PACTBOPMMOCTBI (252 1T/m0) u
MgSO0,4+ 7H;, O COMUT @ZT COJIb, TI'OPb- XapaKTepusyeTcsda KpaMHe BECOKOM TOKCUUHOCTHIO
O Kasa CcoJb, IJiS pacTeHUulM
MaT'HUA
MaTHe3Usd
Na,S0,4 TeHapouT, CyJnb- - TOKCHMUHOCTL B 2-3 pal3a HMXe IO CPAaBHEHMUI C




Na,S0,-10 | MupabuaInuT bat MgS0,
H,0 HaTpMsa
OOHO M3 PaCIPOCTPaHEHHEIX M TOKCUUHBIX BeUECTB
Xnopun | llorapeHHasa -
NaCl TanuT 3aCOJIEHHEIX I[I0YB M3—-3a eTro O(MU3MOJIOTUUYECKON
HaTpus | COJIb .
AKTUBHOCTV ¥ BEICOKOM pacTBOpuMMOCTHM (264 1T/)
B 3BacoJjyieHHBIXx NouBax KOHUeHTpaumusa KC1 eIIKoO
KC1 CuIbBUH, Xnopun . P P
- IOoCTUT'aeT 23HAUEHUM, IIPU KOTOPHIX IIPOABJISAETCSH
KapHAaJJIUT KaJinsd N
€TI0 TOKCHMUECKOEe IeMCTBUE
Xjopun BciilencTBME BEICOKOM pacTBopuMocTr (353 r©/m)
MgCl, BumodnT - g
MaTHUSA ofbJlalaeT BBEICOKOM TOKCUUHOCTHLIO




OCHOBHBIE 3JIEMEHTBI, COETMHEHUS] KOTOPHIX MOTYT MPUBOIUTH K
3acosnenuto nouB — Ca, Mg, Na, K, Cl, S, C, N, B, Si. 3aconenue mous
MPOUCXOIUT MPEUMYIIECTBEHHO B (hopme coseit: xiopuabl — NaCl,
KClI, MgCl,, CaCl,; cynbdatrsl — Na,SO,4, MgSO,4, K,SO,; kapOoHaThI
— Na,CO3, NaHCO;, MgCO;, CaCOs3, Ca(HCOs),; nutrparsl — NaNOs,
KNOj;; 6opatsl — Na,B,0O, u np.

JlerkopacTBOpUMBIE COJIM, COJIEpIKAIIIUECS B MMOYBE, MOTYT OBITh
TOKCUYHBIMM W HETOKCHYHBIMH [49]. TokCHMYHBIE CONMM IEJISATCS Ha
xaopuasl (NaCl, CaCl,, MgCl,), cynedatet (Na,SO,, MgSQ,), kap-
oonatsl (Na,CO3, NaHCOs) u mutpatel (NaNOs, KNOs3). 1o Bo3aeii-
CTBHIO Ha PaCTCHHUS COJIM PACIOJIararoTCsl B psij MO CTENEHU yObIBa-
HUs yrHetaromero naectus: Na,CO; —NaHCO; —NaCl —NaNO;
—)CElClz —>Nast4 —>MgC12 —)MgSO4

K mserokcmunsiM comam  oTHocatcss CaCO;, CaSO,2H,0,
C&(HCO3)2.

['1aBHBIC BOJIOPACTBOPHUMBIC MUHEPAJTBI BKITIOUYAIOT:

— cynb(daThl: apKaHUT, OJICINUT, TIa3ePUT, STICOMUT, THIIC, TTOTY-
TUJpaT, aHTUJIPUT, TIayOepuT, TEKCAruJIpuT, CTAPKEHT, MUPAOWIINT,
TEHAPIUT, KU3EPUT;

— XJIOpHUJIBL: TaJIUT, KAMHUT, KApHAJUIUT, CUJIBBUH, OUIITO(DHT;

— KapOOHATHI: JOJIOMUT, KaJBILIHUT, AparoHUT, JIFOOJIMHUT, MarHe-
3UT, OYPKEUT, I'CHIIOCEUT, HAXKOJIUT, IUPCOHUT, TEPMOHATPUT, TPOHA;

— HUTpATHI: KAJIMMHAS CEIUTpa, HATPUEBAs CEINTPA, KaIbIIMeBas
cenutpa [31].

JlerkopacTBOpUMBIE COJH TOYBBI MOTYT OOpa30BBIBATH KOM-
mwiekcol cosieit: nmomuranut (K,SO4MgSO,-CaSO,-2H,0), cuimbBUHAT
(KCI-NaCl), kapaanut (KMgCl,-6H,0), kaunut (KCI-MgSO,-6H,0).

HaunOonbiieil TOKCHYHOCTBIO AJIsI paCTEHHU 00J1a1at0T KapOoHa-
THI HaTPHs, 3aTEM CICAYIOT XJIOPHUALI U HUTPATHI IIEIOUCH; CyIb(aTh
HauMeHee TOKCHYHBbI. CMech pas3IMuHbIX cojied Bcerma Oosee 0Oes3-
BpEJ/IHA, YeM NpeodiiagaHue OJHOMN COJIH.

C ToYkM 3peHHS TUIOJOPOAMS TOYB HamOOJIee BaXKHBIM TOKa3a-
TEJIEM SIBJISIETCSI 3aCOJIEHHOCTh BEPXHETr0 METPOBOro (KopHeoOuTae-
Moro) ciios. Hannune cosieil BO BTOPOM METPE MOYBEHHOTO MPODUIIS
U TIOJCTUJIAFOIIUX TTOPOIaX CMOCOOCTBYET Pa3BUTUIO BTOPUYHOTO 3a-
coJieHHs. DTa wHGOpMAIUs SBISICTCS 00s3aTEILHON TIPH MeJIHopa-
TUBHOH OLIEHKE 3aCOJICHHBIX TTOYB [44].
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Mopdonorudecku paszaeieHrue 3aCOJICHHBIX IOYB IO TIyOuHE,
XUMU3MY U CTETIEHU 3aCOJICHUS 3aTPYIHEHO, IOATOMY BBIJICIICHUE 3a-
COJICHHBIX MOYB, UX IMarHOCTUKA U KiIaccU(UKaIKMsd OCHOBaHbI Ha pe-
3yJbTaTaX XUMHUYECKUX aHaIu30B. llepedeHp mmokaszaTesiei, WCIOib-
3YEMBIX I OLIEHKU 3aCOJIEHUs TIOYB, IPUBEIEH B Ta0d. 3 [15].

Tabguia 3
[lepeuyeHb NOkKaz3aTeJIe¥ 3acCOJIeHUS II0UB

CBoricTBa IIOUB IlokazaTesiy MouB

Pacnpenesienue| 1. BepxHasd T'paHMlla 3aJieTaHMsa COJIeEM, CM

coJiem B Mou- | 2. MOmNMHOCTB COJIEBOTO Npodmias, CM
BeHHOM mnpoomu—| 3. T'nmyOmHa 3ajieraHusa TOPU30HTa, MAaKCU-
Jie MaJIbHOT'O COHOEpPXaHMda COJIeM, CM

4. Cojiepoy npodmipb (rpapmueckoe mM30-
OpaxeHMe paclpenesyieHMS MOHOB B IIOUBEH-—
HOM Ipoodmie)

5. T'my®mHa 3BajieraHusa TPYHTOBEIX BOI, CM

XummsMm 3aco- | 1. ComepxaHMe KOHKPEeTHEX MOHOB (Cl -,

JIEHUS II0OYUB U SOf_, ca’" u op.), MMmoJib okB / 100 T

TPYHTOBBIX BOI| IIOUBH, MMOJIb 3KB / J, [MT-3kB / 100 T
[IOUBHI ]

2. CooTHOUEeHMe MUIIJIMMOJIEeM B3KBMUBAJIEHTOB
—_ 2_
noHor (Cl : SO, m @Op.), OTHOCUTEJILHEE

BEeJIMUMHE
KucmaorHO- 1. pH nouyBeHHHIX PAacTBOPOB, [AacT, CYyC-—
OCHOBHEIE eH3ul, enuHuue pH

cBomcTBa (mwe-|2. BuIE WEJOUHOCTM: OOuasd WeJIOUHOCTH,
JIOUHOCTB) mejiouHocTs oT CO, , kapboHaTHasa (CO,
noyB M TI'pyH—- |+HCO3 ) WEeJNoOUYHOCTL, OpIraHMuecKas eJjou-
TOBBEIX BOJI HOCTh, OoOpaTHasd WeJIOUHOCTL, CUIIMKATHAaS

LEeJIOYHOCTb, CyJbOMIOHAasa WEeJIOUHOCTD
3. OcTaTouHEM kKapboHaT HaTpusa Lobu- (Ca
+ Mg), MmoJib 5kB/100 T IOUBE, MMOJIb
3kB/J, [Mr-5xB/100 © oOuBH]
CreneHb 3aco-| 1. KoHUeHTpalmMsa COJIEM B IIOYBEHHHIX pPac-—
JIEHUS TIOYB M | TBOPaAx M TPYHTOBHX Bomax, MT/j, T/1
MUHepaamuszaumusa| 2. I[IJOTHBEM MM CYXOM OCTaTOK (MeTon

°

TPYHTOBBEIX BOZ| BOOHBIX BBEITAXEK), %
3. CyMmMma coJyem (MeToI BOIHBEIX BHTSIXEK) ,

o\°

4. CyMMa TOKCMHUYHHX COJIeM (MeToI BOIHBIX
BEITSIXEK) , 3
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5. ConmepxaHue OTIAEJIBHEIX MOHOB, MMOJIb
5kB/100 T MOUBE, MMOJIbL 3SKB/J, [MI-
3kB/100 T NOUBEH]

6. AKTMBHOCTB OTIEJIbHBIX MOHOB, pa
(pNa, pCl u mop.)

7. DJEeKTPONPOBONHOCTH OQMIBTPATOB U3
HACHIIEHHEIX BOIOM IOUBEeHHHX nact (EC),
MCM/cM, nCMm/M [MMO/cM]

8. Bamac JIerKOpaCTBOPMMEIX COJIEM B CJIOE
[OuYBH, T/Ta, KI/M°

9. IlokazaTesyib Ce30HHOM aKKYyMYyJSLUM CO-—
aem [28]

12




OrxoHuaHmue TabJjl.

3

CBoricTBa I[IOUB

[lokasaTejiy I[IO0UB

COJIOHLIEBATOCTDB
IIOUB

1. Mopoosornueckme NPU3HAKM (CTPYKTY-—
pa ¥ CTeleHb BHPAXEHHOCTM COJIOHILIOBOTO
TOPM30HTA)

2. MomHOCTB HaAICOJIOHLIOBOT'O T'OPU30OHTA,
CM

3. ConmepxaHre OOMEHHOI'O HaTPUA
MOJIb (+) /100 © mouBe [MD-3kB/100 T
[IOUBHI ]

4. Homna (%) obMeHHOTO HaTpusa oT EKO,
% MIM OT CYMMBl OOMEHHEBEIX KaTMOHOB

5. SAR - mokasaTejyib ancopbupyeMoro
HaTpMS IIOYUBEHHOT'O PAaCcCTBOpa MU OQMIIbT-—
paTa 3 BOIOOHACHIIEHHOM INACTHE UM OPO-—
CUTEJIbHOM BOOBl (HAXOOAT PAaCUETHHIM IIy-—
TeM) , enuHmiel SAR

I'MIICOHOCHOCTB
IIOUB

1. BepxHad T'paHMla 3ajieraHusa TUIICa,
cM

2. TnybrHa 3ajieraHusa TOPM30HTA MaKCU-—
MaJIbHOT'O CKOIIJIEHUsS TMIIca, CM

3. ComepxaHue THUIICA B IIOYUBEHHBEIX I'OPU-—
30HTaAxX (pacnpenejsyieHuMe I'MICa B IIOUYBEH-—
HOM Impoodmie), $

4. Bamnac ruIca B CJoOe I[OUBH, T/Ta

5. Q®OpPMEI I'MIICOBEIX HOBOOOpPasOBaHUM

KapboHaTHOCTH
[IOUB

1. BepxHad T'paHulla 3ajieraHusa KapOoHa-—
TOB, CM

2. TnybmHa 3ajieraHusa TOPM30HTa MaKCU-—
MaJIbHOT'O CKOIIJIEHMS KapOOHATOB, CM

3. ComepxaHue kKapOOHATOB B IIOUBEHHHIX
TOPM30OHTAX (pachpenejieHre KapOOHATOB
B I[IOYUBEHHOM Impodmie), %

4. Bamnac xapOOHATOB B CJIOE€ IIOYBH],
T/Ta

5. ®opMBl KApPOOHATHEIX HOBOOOPA30OBaHUMI

Hpmef;aHMz: B KBalpaTHBIX CKOOKax VYKasaHel eIOVHMIIEI, KOTOPEIE

HacTosuee BpeMsS HE PeKOMEeHOyeTCs yHnoTpebisaTk. PesynabsTaTel, BE-
PaxeHHEe B MWUJLJIMMOJISIX SKBMBAJIEHTOB,
100 T HODOYUBE M CAHTHUMOJIAX SKBUBAJCHTOB HAa 1 KI' DOYUBEI

PaBHEI

B

MMJIJINIT'PaMM—29KBMBAJIEHTAX Ha
YMCIJIEHHO
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PaznuuaroT crienyromme yukavl coleHaKonj1eHus, BEAyIue K
GbopMUPOBAHUIO 3aCOJICHHBIX MMOYB [31]:

e KOHTHMHEHTAJIbHBIE LHKIbI, CBA3aHHBIC C JBUKCHHEM, IEpe-
pacnpeieicHUEM M aKKyMyJisauend KapOOHATOB, CyJib(HaToB, XJIOPH-
JI0OB, HUTPATOB, IIEJIOYEH U HICTOYHBIX 3€MEJIb HA OOIIMPHBIX KOHTH-
HEHTAJIBHBIX paBHUHAX, ICTIPECCUAX U HU3MEHHOCTSX CYIIIH.

e [IpuMopckre IUKIBI CBA3AHbI C AKKYMYJISIIUEH MOPCKUX CO-
Jied, B OCHOBHOM XJIOPHJIOB HaTpHs, HAa IPUMOPCKUX paBHUHAX, BIOJIb
HU3KHUX MPUIIMBHBIX OEpPEroB, MEIKOBOJHBIX 3aJIMBOB, JaryH, OTYJIC-
HEHHBIX MPUMOPCKHUX 03€p.

e JleabTOBBIC ITUKIIBI XaPAKTEPU3YIOTCS CIIOKHBIM COUCTAaHUEM
NEPEHOCA U OTJIOKEHUS COJIEN, MPUHECEHHBIX C KOHTUHEHTA PEKaMU U
JTOJIMHHO-AEIBTOBBIMHA MOJI3EMHBIMU BOJIAMH, a TAKXKE COJICH, MPUHE-
CEHHBIX C MOPS IPUJINBAMHU, HATOHHBIMU BETPAMH U T. 1.

e ApTE3MaHCKHE IUKJIbI CBS3aHbI C BEIXOJOM BOCXOISIINX pac-
TBOPOB COJIEM HA MOBEPXHOCTh 110 TEKTOHUYECKUM TPEILMHAM, Pa3iio-
MaM, 4epe3 pa3pylICHHbIE CTPYKTYPHI (TPSA3EBbIC BYJIKAHBI U TPUQPOHBI
Kacnuiickoro permosa) B oOIIMpHBIE U TTyOOKHE KOHTUHEHTAJIbHBIC
BriaauHbl (Adpukanckuii pudrt, nenpeccuu YcTopra B A3UHM) WIH
BIIQJIMHBI BAOJb KOHTAKTHBIX PA3JIOMOB MEXIY TOPHBIMH CUCTEMAMH U
npuiieraronmmu pasHuHamu (Ckamuctbie ropsol, TsaHb-11lanb, KaBkas).

e AHTPOIIOTEHHBIC IUKJIbl CBA3aHbl C HEPALUUOHAIBHOWU €S-
TEIBHOCTBIO YEIIOBEKA.

Hcmounukamu nocmynienua COiey B MOYBBI CIIyXKaT TOPHBIE
IOPO/IbI, TIOYBEHHO-TPYHTOBBIE BOJIbI, J0JIOBBIM IIEPEHOC COJIEU C MO-
ps Ha cyiry, aTMOc(hepHbIE OCaJKH, Pa3JIOKEHUE PACTUTEIBHOCTH, He-
(D EeKTUBHOE OPOIICHUE.

OCHOBHOM HMCTOYHHMK OOpa30BaHMS COJIEH B MOYBE — IIPOLIECC
BBIBETPUBAHUS TOPHBIX MOPOJ C MOCIEAYIOIUM NEPEPACIPEACIICHUEM
coJiel MoJ JEHCTBUEM TTOBEPXHOCTHBIX BOJI M MX aKKyMYJISIIIUEH B MOY-
Bax TMOHWKEHHBIX 3JIeMEHTOB penbeda. [Ipu BbIBETpHMBaHUM TOPHBIX
nopoj, 00pa3yroTcs XJIOPUIbl, Cylb(aThl, HUTPATHI, CHJIUKATBl U OCO-
OEHHO MHOT'O KapOOHAaToB (3a cueT B3aumoeicTBusa ¢ CO, Bo3ayxa).

3acoyicHUE TOYB MOXKET MPOUCXOJUTH MOJ BIUSHUEM TEKTOHU-
YECKUX MOJHITUN, KOTJa COJICHOCHBIE MOPOABI BBIXOAAT HA MOBEPX-
HOCTh. Kpome 3TOro BO3MOKHO BTOPUYHOE PACTBOPCHHUE COJICH ITOY-
BOOOPa3yIONUX MOACTUIAIONIUX MOPOJ MPECHBIMUA T'PYHTOBBIMU (M-
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pUTalMOHHBIMH) BOJAMH, a TAKXKE UX MEPEHOC U aKKyMYJISILUS B TO-
PU30HTHI IOYBEHHOTO MPOPuIIs.

3acojieHHe MOKET OBITh BBI3BAHO D0JIOBBIM INEPEHOCOM COJIEH C
MOpsI Ha Cyiy (MMITyJIbBEpU3allisi) B BUJIE Karellb U TBEP/IbIX a’3po30-
Jei B bacceiiHaxX COJIGHBIX 03€p, MOPEU U ¢ TOBEPXHOCTH COJIOHYAKOB.
TaKoii IPUBHOC COJIEi BETPOM MOKET JocTUrath 20—30 T/KM’.

HcrounnkoM conelt cimyxat atMmocdepHbie ocaaku. Coaepranue
coJjieid B HUX OObIYHO HE mpeBbimacT 20-30 Mr/i1, HO B MPUMOPCKUX
paitonax pocrturaet 400 mr/m.

3acoyieHuE MOYB MOXKET NPOUCXOANUTH B MPOLIECCE PA3JIOAKEHHS
PaCTHTENBHOCTH, O0COOCHHO TaouTHON. B 3TOM ciydae ocBOOOXK-
JNAKOTCS pa3IMdYHble MUHEPAIBHBIE BEMIECTBA OCTATKOB PACTUTENBHBIX
Y KMBOTHBIX OPTaHU3MOB U NMPOIYKTOB UX KU3HEACATEIbHOCTH.

Headdextrrnoe oporenue (MpeBHIIIEHHE MOJIUBHBIX HOPM H
HEYJOBJIETBOPUTEIIbHBIN APEHAXK) CIYKUT MPUYUHON BTOPUYHOTO 3a-
COJICHUS TTOYB.

OpocutenbHbie BOAbI IPU OE3IPEHAKHOM OPOILCHUHN B apUIAHOM
KJIMMATE€ MOTYT ObITh UICTOUHMKOM COJICH B TMOYBE, TaK KaK COJIEpHkKaT
TO WJIM MHOE KOJIUYECTBO PACTBOPUMBIX cojiei. OnTUMaabHOE Coaep-
KaHWE COJICH B TIOJIMBHOM BoJAC — | T/J1 U MEHBIIIE.

Ocoboe BHUMaHUE CIIEIYyET 0OpaTUTh Ha TPYHTOBBIE BOJIbI, TaK
KaK OHM SIBJSIFOTCS HEIMOCPEICTBEHHBIM HCTOYHUKOM TMOCTYIUICHUS
COJIEM B MOYBY BCIEJACTBUE BBICOKOM HCHApSIEMOCTH BJIArd MOYBOM.
[loBepXHOCTHBIE W TPYHTOBBIE BOJBI, COAEpHKALIUE JErKOPACTBOPH-
MBIE COJIM, HE BCETJIa JIOCTUTAIOT PyClia U 3a/IEP>KUBAIOTCA HA 3JIEMEH-
Tax peibeda ¢ HAUMEHBIIMMHU YKIOHAMHU. YPOBEHb IPYHTOBBIX BOJI
CTAHOBUTCS OJIU3KUM K TOBEpXHOCTH (1-3 M), B pe3yibTare 4Yero
MPOUCXOAUT KaNWJUISIPHBINA MOJBbEM MHHEPATU30BAHHBIX T'PYHTOBBIX
BoA. Bonma mpu 3ToM OBICTpO HcCHapseTcsi, @ MUHEpaIbHBIE COJH OC-
TAlOTCSl B BEPXHUX CJOSIX TOYBHI, 3acosis ux. Haubompiias BenmuunHa
KOHLICHTPAILIMK COJIeH, KOTOpasi MPU ONPEACIICHHON IITyOUHEe U PeXKu-
M€ OPOILICHUSI HE BBI3BIBAET 3aCOJICHUS MTOYBBI, HA3bIBACTCS KPUTHYE-
CKOM MHUHepanu3aluend npupoaHsix Boa. Kputnueckas riryOuHa 3aBu-
CUT OT MEXaHMYECKOI0 COCTaBa MOYBHI, BETUYUHBI U UHTEHCUBHOCTHU
yucnapenus [63].

3aconennocms npupoOHBIX 600 — HACHIIICHUE MPUPOIHBIX BOJ
MUHEPAIBHBIMU BEIIECTBaMU (COIsIMH) [S8].
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Munepanuzayus npupoousvix 600 — CyMMa BCEX MHHEPaTbHBIX
BEIIIECTB, cojaepkamuxcsa B BoAe. CTerneHs MUHEpAIH3allii OLICHHUBA-
€TCsl 10 CYXOMY OCTaTKy, MpEICTaBIISIONIEMY COOOM colepKaHue B
BOJIC HEJICTYYMX MUHEPAIBHBIX U OPraHUYECKUX COCIUHCHUN B €lIU-
HHUIIAX Macchl Ha 00bEM WM Maccy Bobl /11, mr/n [63]. Knaccuduka-
ISl MUHEPAJIbHBIX BOJ MO CTENEHH MHUHEPAIU3alnK IPEACTABICHA B
TadII. 4.
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Tabgura 4

Knaccuomkaumsa MMHEPAJbHHEX BOIN

I'pynna Bon Ilogrpynmna Bon Mynepanmnzarm4a,
/1

[IpecHble YIbTpanpeCcHbEe <0, 2
YMEpPEeHHO MIpPeCHHE 0,2-0,5
CoBbCcTBEHHO npe- 0,5-1,0
CHEIE

CosioHOBaTHE | Cl1TabOCOJIOHOBA THE 1-3
YMEepeHHO COJIOHO- 3-10
BaTHIE

CoJieHble CnabocoJieHble 10-30
CUJIbLHOCOJIEHEIe 30-50

PaccoJis Crnabrle 50-100
Kpenkue 100-320
CBepxKpenKue 320-500
[lpenesibHO HaCBI— >500
e HHEBIE

Kpumuueckas konyenmpayus (Munepanuzayus) epyHmosvbix 600 —
CTENCHb KOHILIEHTpAIlMU, MPU KOTOPOMl B YCIOBUSIX THAPOMOP(OHBIX
NMOYB (B €CTECTBEHHBIX YCJIOBHUSX WIM MPHU UPPUTALUHA U JIPEHAXKE)
KAUJUISIPHO-BOCXOJISIIIIME TOKU FPYHTOBBIX BOJ| BBI3BIBAIOT 3aCOJICHUE
BEPXHUX MTOYBEHHBIX TOPU30HTOB [31].

[lo BomopogHoMy mokazarento pH 3aconeHHble NpUpPOIHBIE BO-
IbI ofipazaestoTcs: Ha kucible (pH<7), nelitpanbusie (pH=7) u 11e-
aounsie (pH>7).

JIns1 XapaKTEpUCTUKU COCTaBa U CBOMCTB BOJbI IPUMEHSIOT: T10-
JIEBOM, COKPAILEHHBIW U TTOJIHBbIN aHAJIN3bl. BIYUCIISIOTCS: KECTKOCTh
obmiasi, kapoonatHas, CO, arpeccuBHas. CojaepkaHUe COJied BbIpa-
*aeTcsa B MOHHOU dopme B T win Mr/a uiu kr (1)/100 1. Conepxanue
MUKPOKOMIIOHEHTOB BBIPAXKACTCSI B MKI/JI BOJIBI.

Haub6onee yacto Bcrpeuaromasics: hopma BeipakeHUsI — %-3kB. B
3TOM Clly4yae JAeNaroT CIAEAYIOMHA pacyer: CyMMbl MUJLJIATPAMM-
SKBUBAJICHTOB, TTOJIYUYCHHBIX MIPU aHAJIM3€ KATUOHOB U aHHMOHOB, MPHU-
HUMAIOTCS Kaxkaas B oTAeabHOCTH 3a 100, 3aTeM OTHOCHTEIBbHOE KO-
JMYECTBO PKBHUBAJICHTOB Ka)KJIOrO MOHA BBIYMCISIOT B %. Bhruncien-
HBIE COJIM SIBJISIFOTCS] TUIIOTETUYECKUMHU.

JI1s1 BBIpaXEeHHUsI XUMUYECKOTO COCTaBa TPYHTOBBIX BOJI MOJIb3Y-
1otcst popmynoit Kypnosa. B uucnurene Haxoaarcss aHMOHBI (%-2KB)

17



B yOBIBAIOIIEM MOPSAKE UX COACP)KAHUA, B 3HAMEHATENIe B TAKOM JKe
nopsiike KaTuoHbl. ClieBa OT ApOoOH MPOCTABISAIOT B T/J1 KOJUYECTBO
ra3oB U aKTUBHBIX 3JIEMEHTOB MPHU COACPKAHUU UX HE MEHEE HMYKHHX
HOPM JI0 TIEPBOrO JAeCITUYHOro 3Haka. CrpaBa OT ApoOU MpOCTaBIIsi-
eTcsa Temneparypa Boasl T u geout 1 n/cyT.

KOHTpOJNBHEIE BOIPOCH

1. Uro Takoe 3RacoJieHue II0UB?
2. KakxopBv BMIOB BaCOJIEHMSA II0UB?
3. HaszsoBuUTe OCHOBHEE JIETKOPACTBOPMMEE COJIM,

coepxaummecd B I1o4dbe, MX CBOMCTRA M BJIMAHUE
Ha pacTeHus.

4, HazoBuUTE BO3MOXHBE IIYTM NOCTYIIJIEHMUS JIETKO-—
PACTBOPUMEIX COJIEN
B I[IOYBY.

5. Kakopa poOJib TI'PYHTOBHIX BOI B IIPOLIECCE Baco-
JIeHuAa?

6. Kaxkre MeTOmOrl aHajJjiM3a MCIOJIB3YITCH npn
OLIeHKEe 3aCOJIEeHMHA IIO0OUYB
I'PYHTOBEBIMIM BOOaAMU ?
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2. METOOB OLEHKM 3ACOJIEHUA I[I0YB

Crnocobamu OIIEHKU 3acojieHus MoYB B Poccuu u B psijie IpyTrux
CTpaH SIBJISFOTCA aHAJIN3 IOYBEHHBIX PACTBOPOB U aHAJIN3 BOJHOM BBI-
TsoKkH (1:5). B CIIIA, ctpanax EBporibl olieHKa 3aCOJICHUS Ta€TCs MO
pe3yabpTaTtaMm aHayn3a (GUIbTPATOB U3 BOJAOHACHIIIEHHBIX nacT [77].

[IouBEHHBIN PACTBOP HEMOCPEACTBEHHO BO3JACHCTBYET KaK Ha
pacTteHusi, Tak U Ha TBepjble (a3bl caMux Mo4B. OT KOHIEHTpALMKU U
COCTaBa COJIEH B MOYBEHHBIX PACTBOpPAX 3aBUCAT YCJIOBUS MUTAHUS
pacTeHuii, cocTaB OOMEHHBIX KaTHOHOB MOYBEHHOT'O MOTJIOMIAIOIIETO
KOMILIEKCa U JIp.

B. A. Kosnoii [27, 28, 29] O6buta mipeyioKeHa OJHa U3 TEPBBIX
KJIacCU(UKAIMI OLEHKU 3aCOJICHUS MOYB MO KOHIICHTpAIlUU COJICH B
MOYBEHHBIX PACTBOPAX JIJIsA MOYB XJIOMKOCEIOIIEH 30HbI (Tad. 5).

JI71s1 OpollIaeMBbIX OYB XJIOMKOCEIOMIEH 30HbI ObLIN MPETI0KEHbI
KJIacCU(DUKAIIMHU 3aCOJICHUS TIOYB IO KOHILICHTPAIIUX COJICH B MTOYBEH-
HBIX PacTBOpax C YYETOM XHMMHU3Ma 3aCOJICHMS, TUIICOHOCHOCTH H
KapOOHATHOCTH, a TAKXKE U MO MacCoBBIM J10J15iM (%) cojield B mouBax,

MOJTyYEHHBIM METOJIOM BOJIHOU BBITSKKH [45, 48].
Tabimamuia b
BiMsaHMe pasJIMUHBIX KOHILEHTPpALMM COJIEM Ha KYJbTYPH

XJIOTIUAaTHUKA
KoHIleHTpalms coJjieit, I'/J1| BausaHme Ha KyJIbTyphl XJIONOYaTHUKA
3-5 ONTUMAaJIbHOE
5-6 cynaboe yrHeTeHUue
10-12 CUMJIbHOE yIT'HeTeHUe
12-20 OUeHb CUJIbHOEe YyI'HeTeHUe
20-25 pacTeHus TUOHYT

b. A. 3umosen u 3. H. KaypuueBa [16] npuMeHHUTENBHO K KYJb-
Type O3MMOM MIICHUIIHI pa3zpaboTanu KiacCU(DUKALUIO JJISl IOYB CY-
XOCTEITHOM 30HBI (Ta0II. 6).

Tabismuia 6

CTeleHb BacoJIeHUud TAXESIJIOCYI'JIMHMCTEIX IIOUB IIO KOH-—
LeHTpaluum CcoJjieu

B TIOYWBEHHEX pacTBOpax IIpM BJIAaXHOCTM, COOTBETCT-—
Byomen IIB, 1©/1

CrerneHs 3aCOJIEHMSA CocrTaB coJiern
IIOUB XJIOPMIOHBI CYJIb(Qa THEIL
HezacoJsieHHEE <2,2 <2,5
Crnabos3acoJiIeHHEIE 2,1-4,5 2,5-5,4
CpenHesaCOJIEHHEE 4,5-8,2 5,4-10,9
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CUJIbHO3ACOJIEHHEIE 8,2-20,6 10,9-21,7

OueHb CUMJIBHO3AaCO- >20,6 >21,7
JIEHHEIE

[Ipu orieHKe 3acOJICHUsI MOYB IO pe3yjbTaTaM aHajv3a MOYBEH-
HBIX PACTBOPOB MMEIOTCA MPEUMYIIECTBA U HEAOCTaTKu [47]:

1. BoijiesieHre MOYBEHHBIX PAaCTBOPOB TPYJIOEMKO, TpeOyeT BbI-
COKOM KBaM(pUKAIIUHA aHATUTHKA.

2. CBoiicTBa MOYBEHHBIX PACTBOPOB JUHAMHUYHBI, KOHIICHTPALIHS
COJIC MEHSETCS B 3aBUCHUMOCTH OT BJIQXKHOCTH IOYB, KOHIICHTPALUU
CO,’, atMocdepHOTO MaBJICHUSA, TeMIepaTyphbl MOYBBI, OMOXUMHYE-
CKUX PEaKUUU U IIp.

3. Conu, HaxoasIIHEeCs: B TBEPABIX (ha3ax IMOYB, HE M3BIICKAIOTCS
MIOJIHOCTBIO MIPH BbIICJICHUH TOYBEHHBIX PACTBOPOB.

TakuM 00pa3zoM, CyauTb 00 OOIIEM COJEpPKAHUM JIETKOPACTBO-
PUMBIX COJIEH MOYBBI MO PE3yJibTaTaM aHau3a MOYBEHHBIX PACTBOPOB
Henb3s. LlenecooOpa3sHo MCTOIB30BaTh METOA BOJIHBIX BBITSDKEK, Tak
KaK KpoOMe COJIeH, HaXOASAIIUXCS B XKUAKUX (pazax MOYB, U3BJICKAIOTCS
COJIM, KOTOPBIC MPHUCYTCTBYIOT B TBEPABIX (pa3ax.

MeTo BOJHOM BBITSIKKH MPEAYCMATPUBAET COOTHOLICHUE MAC-
Chl TTOYBBI U 00BbeMa BOJIbI 1:5. [Ipu mobaBieHNU K MOYBE BOJBI U 1O-
JYYEHUM BOJHBIX BBITSHKEK MPOUCXOJUT HE TOJBKO PACTBOPEHHE JIET-
KOPACTBOPUMBIX COJIC, HO W BO3HHUKAET Psiji COMYTCTBYIOIIUX MPO-
IIECCOB, KOTOPHIE BIUSAIOT HA PE3yIbTAThI OIICHKHA CTECIIEHA U XUMHU3Ma
3aCOJICHUS MOYB W JOJDKHBI MPUHUMATHCSA BO BHHUMAaHHUE MPHU HHTEP-
MpeTaIy Pe3yIbTaTOB aHAINM3a BOJIHBIX BBITSIKEK. ITOT METOJ SIBJIS-
€TCSI CaMbIM MPOCTHIM U HMIUPOKO HCTOJIB3YEMBIM ITPU MACCOBBIX OII-
peleNIeHusIX, MPOBOJNMBIX C IENBI0 ydeTa W IMOJy4YeHHUs OO0Ien xa-
PAaKTEpUCTUKHU 3aCOJICHUS TOYB. Pe3ynbTaThl BOJAHBIX BBITSKEK HAIOT
MPEeJICTaBICHUS O XMMHU3ME U CTEIICHU 3aCOJICHUs, TJIyOUHE 3ajeranus
COJIEU U JIp.

XHMMHU3M 3aCOJICHUS OII€HUBAIOT IO COOTHOIIECHHUIO MHUJIIMMOJICH
SKBHUBAJICHTOB aHMOHOB M KaTHOHOB, M3BJICUCHHBIX METOJIOM BOIHBIX
BRITsDKEK M3 100 r mouBsl. B Ha3BaHuu Ha MoOCJI€IHES MECTO CTaBUTCS
npeo0IaIarouii aHUOH; OJMH aHUOH B HAa3BaHUU XHMMH3Ma HUCMOJIb-
3yI0T B TOM CJyd4ae, €CJIM €ro cojiep>KaHue B 2 paza U 0oJiee IPEBbI-
1IAET COJICPKAHUE APYTUX aHUOHOB. Ecin colepkaHue TpeX aHUOHOB
(HCOy5', CI, SO42‘) MPUOIU3ZUTEILHO OJMHAKOBO, TO B Ha3BAHUU XU-
MH3Ma 3aCOJICHUS YKa3bIBAIOTCSI BCE TPU AHUOHA.
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[lo XuMHU3My 3aCOJICHHS BBIIEIISIOTCS MTOYBBI, 3aCOJIEHHBIE HEM-
TPaIbHBIMHU COJISIMH, M TIEITOYHBIC OYBHI [29]. XUMU3M 3aCOJIEHHUS 11O
aHHOHHOMY COCTaBY IIpejcTaByieH B Tadn. 7 [15].
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TabJjimira

XMMM3M 3aCOJIEHMSA I[IOUB I[IO COOTHOWEHMK aHMOHOB, MOJL (-)/100 T nOUBEH
. KapboHaTHO-
HernTpasbHOE 3aco- pboHaTH
meJIouHO3eMeJIbHOe 3a-
JIeHME IIlestouHOE 3BacoJiIeHue Conenme
(Iosy <Ca’ +Mg”", (Ieer>Ca’ +Mg™*, pH>8, 5) o2t 1 2
pH<8 5) (]-U.oém—ca +Mg ’
’ pH<8, 5)
Moey <20 % oOT 3] Mgy >20 % OT ). aHMOHOB Mgy <20 % oT ) aHMOHOB | gy >20 $ OT ) aHMO-
AHVMOHOB HOB
. CynbdaTHO-
XJIOPUOHBEIM U CyJibdaT—
. XJIOPUIOHO—

. o HO—XJIOPUIOHBIM C yda-— .
XJIOPUOHEIN COIOBHEIM CTMEM GO KapOOHa THEM
Cl™/S04% moxe>2 > Cl™ m SO0, - _ > C1°

/ 4  TokKC H-I'OGLL[ 4 ]-H.o6m < Cl u <SO42,' Cl U—lo61.u .
> S0 2- U—loém> SO4
‘ Cl™ > S0,
. XJIOPUIOHO—
CynibGaTHBEIM U XJIOPUI—
. . cyJibdaTHO—
CyJib@aTHO- XJIOPUIOHO—COLOBEIM HO—-CyJbQaTHEM C yda- .

¥ - 2 o KapOOHAaTHEN
XJIOPUOHBIMN Mysw> Cl, SO,° <20 $ OT | cTHMEM COIOE m.> Cl°
C1l7/S0,% pore=2-1 S aHMOHOB Mo < C1™ m <SO0.%; oom o

30 2—> Cl— H—[o6m> SO4
‘ S0,%™> C1-
XJIOPUIHO— o
c ﬂE@iTHHﬁ CynbpdaTHO—COIOBEIM
Y M,e> SO.27, Cl” <20 % or |- -

C1™ /S04 soxe=1-
0,5

> @HMOHOB

CyJbdaTHHEMN
C17/S04% noxe<0.5

ConoOBO—XJIOPUIOHEI
Mo < C17, SO,°° <20 %
OT ) AaHMOHOB
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ComoBO—-CyJibdaTHEM
CynbedaTHO—COIOBEIM
Moeu< SO,°7, Cl™ <20 %
), GHMOHOB

oT
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[Ipu omeHke MOYB IO XUMHU3MY 3aCOJICHHUSI IOMHMO COOTHOIIIE-
HUS aHWOHOB CIIEyeT JIOMOJTHUTEIHHO YYUTHIBATH U COOTHOIICHHE
kaTroHOB. Ilo cocTaBy KaTHMOHOB BBIJCISAIOTCS IOYBBI, 3aCOJICHHBIC
HATPUEBBIMHU, MATHUEBBIMU U KaJIbIITUEBBIMU COJIsIMU [ 15] (Tadi. 8)

CrerneHp 3acOoJIeHUs TOYB MPHU MCTOJIB30BAHUM METO/a BOJTHOU
BBITSDKKHM OIIEHMBAIOT C YYETOM €ro XMMHU3Ma o MaccoBoit foiie (%)
CyXOro, Wiy TJIOTHOTO, OCTAaTKa WM 110 CyMMe MaccoBbIX aofiei (%)

OTJCIIBHBIX HOHOB (CyMMa COJCH — D coneit FUTH Scoeit)-

Tabiguira 8

XVMM3M 3aCOJIeHMA I[IOUB IO COOTHOIEHMVI KaAaTMOHOB,

MoJib (+) /100 © mouBH

XyMmmsM 3acojie—
s CooTHoOmeHne KaTMOHOB

HaTpueBhlix Na' > ca‘’, Na'>Mg“", Cca®'<20 % YxarTmonos,
Mg?'<20 % YKaTMOHOB

MaTrHMe BEI Mg“*> ca’’, Mg“*> Na', Na'<20 % YxarmoHoB,
Ca®’<20 % YxaTMOHOB

KaJsblMeBhIL ca’t > Na*, ca’*> Mg’’, Na'<20 % Yxarmouos,
Mg“'<20 % YxaTMOHOB

MarHUeBO- Na'>Mg“*, Ca®"<20 % YxkaTMOHOB

HaTPUEBLM

KanblUmeBo- Na' > ca“’, Mg“'<20 % YxaTuoHOB

HaTPUEBLIM

KanbpLmeBo- Mg“*> Cca‘’’, Na‘'<20 % YkaTmoHOB

MaT HME BB/

HaTpueBo-— Mg“*> Na®, Ca’*<20 % YxaTuonHoB

MaT'HME BBV

HaTpueso- Ca”® > Na“, Mg“'<20 % YxaTMUOHOB

KaJlbl Ve BB

MarHmeBo- ca‘"> Mg“*, Na'<20 % SkaTmoHOB

KaJIbLME BB

IInomnwiti ocmamox — ob1iee cColep)KaHUe B TTOYBE MUHEPAJIb-
HBIX U OPTAaHUYECKUX COCAUHEHMH, U3BJIEKAEMBIX M3 TTOYBBI METOJIOM
BOJHOM BBITSDKKU. [10 BeIMUMHE INIOTHOTO OCTaTKa yCTAHABJIMBAIOT
CTETEHb 3acoJieHus mouBkI (%).

lIpoxanennwiti ocmamox — MaccoBas NOJ NEPEXOMSANIUX U3
MOYB B BOJHYIO BBHITSKKY MUHEPAIbHBIX BellecTB. Ero onpenenstor
MPOKaJIMBAaHUEM CYXOI'0 OCTAaTKa WJIM O30JICHUEM B HEM OpraHuye-
CKOI'0 BEIleCTBA MEPOKCUIOM BOJIOPOIA.
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B BOo/HBIE BBITSKKHA MEPEXOJAT HE TOJBKO JIETKOPACTBOPUMBIE
(TOKCHYHBIC) COJIU, HO U COJIM CPEJIHE- U TPYIHOPACTBOPUMEIE, KOTO-
pble K TOKCUYHBIM HE OTHOCATCS. JTO MPUBOJUT K 3aBBIIICHUIO Be-
JIMYHUHBI TUIOTHOTO OCTAaTKAa U CYMMBI COJIEH U, KaK CIICJICTBUE, BIUA-
€T Ha OILICHKY CTENEHU 3acojeHus mouB. [loaToMy mo pesynbTaram
aHaJIN3a BOJIHBIX BBITSKEK PACYETHBIM ITyTEM MPEIJIOKEHO HAXOIUTh
COZEPKAHUE TOKCUYHBIX COJIEH W TIO HEMY OIIEHUBATH CTENEHb 3aCO-
JICHHS ITOYBBHI.

B. C. Myparosa u B. 0. Maprynuc [48] pekOMEHAYIOT SMIU-
pUYECKOE ypaBHEHHE Il MPUOIU3UTETbHOM OIIEHKHM CYMMBbI TOK-
CUYHBIX COJICH:

Yrore=Na'+Mg”'/15 [%],
roe Na™ u Mg2+ — KOJIMYECTBO MUJUIMMOJIEN SKBUBAJIEHTOB HATPUS U
Mar"us, KOTOpPOE€ OBUIO OMNpPEAEICHO METOJO0M BOJHOM BBITSKKH,
MMOJIb(+)/100 I ITOYBHI.

B tabn. 9 [4, 25, 55] npuBeneHa OpueHTUPOBOYHAS KiiacCU(u-
Kalldsl CYIJIMHMCTBIX II0YB IO CTENEHM 3aCOJICHUS, YYUTHIBAIOIIas
oO1iee coaep)kaHre M3BJICYCHHBIX W3 TOYBBI COJIEH M COACp)KaHUE
TOKCHUYHBIX COJIEH.

Tabsamnuia 9

Kimaccupmkalmga IIOUB IO CTEIIEeHM 23acCOJIeHUHd
B 3aBUCHMMOCTM OT XUMM3Ma S3aCOJIEeHUH

XUMM3M 3aCOJIEHMS (IO OTHOMEHMIO MOHOB, MMOJIE SKkB/100 I
ITOYBEI)
Kapbo-
HaTHO—
CreneHs HemnrTpalbHOE 3aCOJIEHME lenounoe sa- MeJIOUHOEe
3aCoOJIeHMA COJIEHME sacome—
IIOUB Hite
Co
c}—{ X X-C c X-Cx g;_jg C-X-K
Co-X
[Topor
TOKCUU-—
HOCTU <0,1 <0, 2 <0, 3 <0,1 <0,15 <0, 2
(He3aco- <0, 05 <0,1 <0,15 <0,05 <0,15 <0,15
JIEHHEIE
[IOYUBEI)
0,1-0,2 0,2- 0,3(1,0)- %;g %;é% 0.9-0.4
Cnabasa 0,05- 0,4(0,0) 0,6(1,2) 0,65_ 0:15_ Ox15—d,3
0,12 0,1-0,25 0,15-0,3 0,12 0,25
Cpenusasda 0,2-0,4( 0,4(0,6)- 1] 0,6(1,2)- 0,2- 0,25- 0,4-0,5
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0,12- 0,6(0,9) 0,8(1,5) 0,3 0,4 0,3-0,5
0,35 0,25-0,5 0,3-0,6 0,15- 0,25-
0,3 0,4
0,3-
0,4-0,8| 0,6(0,9)- 1 0,8(1,5) - 0.5 0.4-0.6 He
CuiibHas 0,35- 1,0(1,4) 1,5(2,0) 0’3_ 0,4—0,6 BCTpeua-—
0,7 0,5-1,0 0,6-1,5 d,5 ! ! ercd
OueHb >0, 8 >1,0(1,4) >1,5(2,0) >0,5 >0, 6 B
CcUIbLHAag >0, 7 >1,0 >1,5 >0,5 >0, 6
[IpMeuyaHMsi: Hal YepPTOM — CyMMa COJieM, IIOX YepToM — CyMMa TOK-—
CUUYHEIX COJIeM, $%; BoIHas BHTAXKa 1:5. X — xjopunhHut, C — CyJb-
daTuet, Cmn - comoBeM, K — kapboHaTHHM. [ubdpel B ckobBkax COOT-—

BETCTBYIOT CTEIEeHAM 3acCoJIeHMS IO CYMMe COJIeM B IIouBax,
MMX TUIC.

comepxa-—

CrerneHb 3aCOJICHHS MMOYB XJIOPUIHOTO, CYJIb(aTHO-XJIOPHUIHOTO,
CyJIb(PaTHOTO U XJIOPUIHO-CYIb(PATHOTO 3aCOJEHUS C YHACTUEM COJIbI
OIICHUBAETCS MO KPUTEPHUSIM MOYB IIETOYHOTO 3aCOJICHUS.

Cpenu conmyTCTBYIOUIMX MPOILIECCOB, BOBHUKAIOIIUX MPU MPOBE-
JIEHUM aHAJI13a BOJHBIX BBITSKEK, BBIJICISIOT CIEAYIOIIHE:

1. ITpu noGaBieHHM K TOYBE BOABI PACTBOPSIOTCA HE TOIBKO
JIETKOPACTBOPUMBIEC COJIM, HO U COCIMHEHUSI MEHEE pacTBOPUMbIC, Ha-
IpUMEP THUIIC. DTO NPUBOAUT K 3aBBIIEHHBIM MOKA3aTENSIM [UIOTHOTO
OCTaTKa, CyMMBbI COJIEH, COAEPKaHUs CYJIb(aT-HOHOB U KAJIIIUSI.

2. Ilpyn mosydyeHUU BOJHBIX BBITSHKEK TBEpAbIC (ha3bl MOUBHI
B3aMMOJICCTBYIOT C KUJIKUMU (hazaMH CYCIICH3UM, HapyIIalOTCs HO-
HOOOMEHHBIC PABHOBECHUSI U MOKET MTPOUCXOIUTH 3aMEHa OOMEHHBIX
kaTtroHOB III1K Ha KaTHOHBI )KUAKOU (ha3bl CyCIICH3UMU.

3. Jo6aBieHue BOJbI MOKET MPUBOJIUTH K YCUJICHUIO THAPOJIN3A
[ITK, conepskaiiiero OOMEHHbIN HaTpUl, B pe3yJibTaTe 00pa3yeTcsi HOH
OH’, 4ro npuBOAUT K yBenMYeHUIO pH 1 TUTpyeMOU IETOYHOCTH

[IITK-Na" + H,0 « MIIK-H+Na+OH

4. PesynpTatoM 100aBiIeHHS BOJABI K MTOYBE SIBJISIETCS pa30aBiie-
HUE aJcOpOUPOBAHHOIO MOYBOM ITHUOKCHAA yriaepojaa [69]. Dto mpu-
BOJIUT K MOHMXeHUI0 KoHIleHTpauu CO, B )KUJKO# (pa3e cycreH3nu
U, KaK CJEJCTBUE, MOHWKACTCS MaplUAIbHOE JAaBJICHUE IHOKCH]IA
yriepoaa (Pco,) B ee razopoii daze. OT ypoBHst Pco, 3aBHUCUT COOT-
nomernrne noHo CO;> u HCO;, PacTBOPUMOCTb TPYAHOPACTBOPU-
MBIX KapOOHATOB (KapOOHATOB KajbllUsl U MarHus), 3HadeHusi pH,
oO1iel 1 KapOOHATHOW TOYHOCTU, KOHLEHTPALIUH KAJIbIIUS U MarHusl
B )kujkux (azax [15].
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3a pyOeXoM IJIaBHBIM OIEPATUBHBIM TOKA3aTesIeM 3aCOJICHHO-
CTU TIOYUB SBJACTCA YyJeIbHAsA AJICKTPONPOBOIHOCTH (MCM/CM,
a1Cwm/Mm), onpenensiemMasi B GUIbTpaTax M3 HACHIIIEHHBIX BOJOM IaCT.
B Poccun Hanbosee pacnpocTpaHEH METOJ BOJHOM BBITSDKKU. [Ipu
ATOM OMNpPEAEAIOT Hanboaee HHPOPMATUBHBIN MOH, YETKO KOPPEIH-
PYIOIIHAM ¢ CYMMOM TOKCUYHBIX COJIEH, U YKa3bIBAIOT METOJ OLICHKHU
3aCOJICHUSI TOYB, OCHOBAaHHBIM HAa M3MEPEHUN AKTHBHOCTH HMOHOB C
MMOMONIBK) HOHCEJIIEKTUBHBIX JIEKTPOAOB [12, 23, 54, 65, 73].

KoHTpONBHEIE BOIIPOCEH

1. HazoBUTe npeuMyllecTBa ¥ HEIOOCTATKM aHaJlmMsza
TTOUBEHHHX PACTBOPORB.
2. Kakme T1oka3aTesiM MCIOJb3YITCHS IJiS onpene-—

JIeHNHA CTelleHrM 3acCOJIeHMA TII0OYBR IIpM aHallli3e
BOIHBEIX BEITAXEK?

3. Hanummure ypaBHEeHME IOJIS OLEHKM CYMMBI TOK-—
CUUHBIX COJIeM.
4., Kaxkwue COIIyTCTRYIIOIINME NPOLIeCChl  BO3HUKAKT

IIprM IIpoBeeHVM aHaJlM3a BOIIHEIX BEITSXEK?
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3. KIIACCUSUKALIMA 3ACOJIEHHEIX IIOYB

B Poccum nokasarenem pas3zelieHHUsT 3aCOJICHHBIX U HE3aCOJICH-
HBIX TOYB SIBJISETCS MOPOT TOKCUYHOCTHU JISTKOPACTBOPHUMBIX COJICH,
YCTaHOBJIEHHBIN ISl CPEAHECOICYCTOMYMBBIX KYJIbTYp [15].

llopoe moxcuunocmu conetl — Coiep>KaHue B TIOYBE COJICH, MpHU
MPEBBIIICHUU KOTOPOT0 HAYHMHAETCS PE3KOE YTHETECHUE KYJIbTYPHBIX
pacteHuil 1 ux rubenb. [lo JMaHHBIM BOJHBIX BBITSKEK, MPUHSTHI
CIEAYIONINE TTOPOTU TOKCUYHOCTH (IO CyMMe€ COJICH): ISl TIOYB XJIO-
puaHOTO W CcyhbdaTHO-XxnopuaHoro 3aconenus — 0,1 %, mas mous
cynbbaTtHo-HaTpHueBOro 3acoyneHus — 0,15 %, qis mouB cynbharHOTO
3acoJieHus ¢ ydyactueM rumnca — 10 1,0 %, a 1 modB, 3aCOJIECHHBIX
mea0uHbIMU cojisimu, — 0,05-0,1 %.

Cornacuo knaccudukanuu mous 2004 r. [26] Bce 3acojieHHBIC
MOYBBI Haxo1ATCs B cTBOJIe IlocTmurorennsie (cm. Tada. 10), oOpazyror
5 otnenoB: TeKCTypHO-TU(dPEpeHIIMPOBAHHbIE, MIEIOYHO-TIIMHUCTO-

nuddepeHpoBaHHbie, raToMopdHbIe, CT1a00Pa3BUTHIE U ArPO3EMBI.
Tabawuia 10
Kimaccudmukaumsa BaCOJEHHEX I10UB

OTne Trara
TexkcTypHO— CoJjiooM HNeperHOMHO-TEMHOI'YMYyCOBEE
nddepeHIUPO— MeTaMopobuueckmue AH-EL-BTg-Q-COQ
BAaHHEIE Cononu TeMHOT'yMycoOBEle AU-EL-BC-
BCA-Cca (s)

Arpocosiogun P- (EL) -BC-BCA-Cca

® Arpocosioon 1TJieeprle P- (EL)-BCg-

E BCAg-Cca—-CGca

5 Arpocosnonu TeMmHele PU- (AU)-EL-BT-

B BCA-Cca

= ATpOCOJIOOM TEMHEE I'MOpoMeTaMopdm-—

& yeckme PU-EL-BTg-BCAQ-Q-CQ

5 IepHoBO-coyionu AY-EL-BT-BCA-Cca

8 HepHoBO—cosionn rJjeeBele AY-EL-BTg-
G(s)-CG(s)

E [lestoUyHO— COJIOHLIEI T'MOpOMeTaMop@ruecKre CBeT-—

£ | rmEMCTO- sele AJ-EL-BSN-BMKg-BCAGQ-Q

O nndbepeHumpo— | COJIOHLEl I'MApoMeTaMopbruuecKue TeM-—

BAaHHBIE Hele AU-EL-BSNth-BMKth, g-BCAth, g-0Q

CogioHuel cBeTJible AJ-EL-BSN-BMK-BCA-
Cca

ATPOCOJIOHUEl I'MOPOMeTaMOpdMrUecKHUe
ceetTJele P-BSN (gq) -BMKg-BCAg-0Q
ATPOCOJIOHUE TI'MOPOMETaAMOPOMUECKHUE
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TeMHEle PU-BSNth (g) -BMKth, g-
BCAth, g-0Q

ArpocosioHusl cBeTJiele P-BSN-BMK-BCA-

Cca

ArpocosioHusl TeMHbBle PU-BSNth-BMKth-

BCAth-Cca
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OxoHuaHme Tabs. 10

OTneJsI Trar1

T'anmoMopoHEE CosioHuakm S-Cs, g
CoJyioHuakm 1JuieeBele Sg—-Gs—-CGs
CoJIoHUakM CyJabduIHele (COPOBEE) S-—

SS—-Gs

CosioHuakm TeMHEle S[AU]-Cs,qg
Crnabopa3BUTEE CoyloHuaku BTOpuUUHBE S—[A-B-C]

CosioHuakm TopbsaHele S[T]-Gs-CGs
ATpPO3€eMEl ATpos3eMBl COJIOHLIOBEHIE CBeTJiEle Pagr-—

TUR [BSN+BMK+BCA] -BCAs-Cca, s
ATpo3eMbl COJIOHLIOBEHIE TeMHbe PUagr-—
TUR[ (AU) +BSN+BMK] -BCAth, s-Cca, s
ATpO3eMEl COJIOHLIOBHE I'MOPOMETaMOpP-—
bnueckme TemHbBle PUagr-
TUR[AU+BSN+BMK] -0Q0-CQ

ATpO3eMEl COJIOHLIOBHE I'MOPOMETaMOpP-—
bnueckme ceeTsiEle Pagr-
TUR[BSN+BMK] -BCAth, s-Q-CQs

[IpuMeuaumusi: OUATHOCTUUECKME TOPM3OHTEL — AY ceporymycoBwli, AJ
CBETJIOTYMYyCOBEDM, AU TEeMHOI'yMyCOBEM, AH NEeperHOMHO-T'yYMyCOBEM,
EL osmoBmanbHel, BT TexkcrypHew, BMK kcepomeramopduueckuri, BCA
AKKYMYJIATUBHO-KapboHaTHEM, BSN COJOHLOBEM, G TJieeBHM, Q I'MIPO-
MeTaMopbdmuueckmii, SS COJIOHUYAKOBBM CyYJbOMIOHEN, S COJIOHYAKOBEIN, P
arporyMycoBeli, PU arpoTeMHOT'YMYCOBHIM.

B knaccudukanusax 3aconeHnbix mous 1977 u 2004 rr. umeroT-
csl psiZl 00X uepT u oTanuuid (tadmn. 11) [25, 26, 34].

[To crenenu 3acoseHus mo4Bsl auddepeHuupyoTcs Ha: ciabo-
3aCOJICHHBIC, CPEIHE3aCOJICHHBIC, CHIIbHO3aCOJICHHBIC, OYEHb CHJIb-
HO3aCOJICHHBIC.

B 3aBucuMocTH OT riyOMHBI 3ajleTaHHS COJICBOIO TOPH30HTA
BBIJICTIIFOTCS CIIEAYIOIINUE TUITBI 3aCOJICHHBIX TT0YB [ 14, 74]: 0—-30 cMm —
coJioHYakoBkIe 1ToYBkI, 30—50 cM — BeIcOKOconoHUakoBathie, S0—100 cm —
cosionyakoBarsie, 100200 cm — rimybokocononuakoBateie, 200 cM u
ri1y0e — riy00K03acoJIeHHBIC.

ITo MOIITHOCTH COJIEBOT'O TOPHU30HTA 3aCOJICHHBIE ITOYBBI JICIISAT-
Cs HA: MaJIOMOIIHBIE — COJIEBOM rOpU30HT MeHee 30 cM, CpeTHEMONI-
HbIe — cosieBOM TOpU30HT 30—100 cM 1 MOIIIHBIE — COJIEBOM TOPU3OHT
oonee 1 m.

[To ctpoenuto coneBoro npoduiist 3acosieHHbIe TTOUBBI AU de-
PEHIMPYIOTCSA HA TPU TPYIIIBL: 1) C COTOHYAKOBBIM COJIEBBIM MPOdU-

30




JIeM — MaKCUMYyM COJIEH B €ro BepXHEW 4acTu; 2) ¢ NMPU3MOBUIHBIM
COJIEBBIM MPO(DUIIEM — COJIM PACIPEACIICHBI 110 TPOQPHUIIIO TTOUBBI OT-
HOCHUTEJILHO PaBHOMEPHO; 3) C MUpaMUAAIbHBIM COJIEBBIM MPOQHUIEM —
COJIEpKaHUE COJICH HapacTaeT BHU3 10 Ipoduiio.
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Tabowura 11

CpaBHUTEJIbHAS XapaKTepuCTHUKa KJjJaccuduraumm
3acoJyieHHBx nous 1977 m 2004 rr.

Knaccupmukarms m guarHoO-—
cruka oy CCCP (1977)

Knaccupukarms mnouB Poccuu
(2004)

[IooTMo CcoJIoou
T'OBO—CTEIIHEIE

JIy —

TUNEl OEepPHOBO—-COJIOOEN, OTUYacC-
T COJIOOEV TEMHOI'YMYCOBEHX,
arpocoJsionen M arpocosyionemn
TEMHOT'YMY COBEIX

OTyacTM THUIBE OEPHOBO—-COJIOINEN

§ TJIEEBEIX, COJIOIEN MNepeTrHOMHO-
8 [MlogTun coJjiogu Jy- TYyMYyCOBBEIX I'MIOpoMeTaMopduue-—
S TOBEIE CKUX, aTr'poOCOJIoOeM TJIeeBHX,
I~ arpocoJIoger TEMHOT'YMYCOBEIX
5 TUIpoMeTaMopdrue CKMX
B OCHOBHOM TMIIEI COJIOOEN Ie-—
PETHOVMHO—TEMHOTYMYCOBEIX T'UI—
I[logTun coJjiomoM Jiy-—
pOMeTaMOPOMUUECKMX UM arpoTeM-—
TOBO—0OOJIOTHEIE
HOI'YMYCOBEIX I'MIPOMeTaMopdm—
UeCKMX
g TUIBEL COJIOHLIOB TEMHEIX, aIl'po-
d O | [looTur COJIOHLIEL
ST COJIOHLIOB TEMHEIX M aIl'pO3eMOB
T L | UePHO3EMHEE
8"& COJIOHILIOBEIX TEMHEIX
O O | llooTUIl COJIOHLIEl Kall-—
O 3 TUIBEL COJIOHLIOB CBETJIEIX, aIl'po-
O | TAHOBEIE
5 & COJIOHLIOB CBETJIEIX M aIr'p03eMOB
5 N | IoOTUII COJIOHLIEL
T COJIOHLIOBEIX CBETJIBIX
[1OJIYI1y C TEIHHEIE
| TUIELl COJIOHLIOB I'MIPOMETaAMOP—
"a [TooTmIl COJIOHLEI Yep-—| OUUEeCKUX TEeMHBIX, aI'POCOJIOH-
% HO3EMHO-JIyI'OBEIE LOB I'MIPOMeTaMOoOpdruUueCcKMx
& [logTurn COJIOHLEL JIy— | TEMHBEIX M aTl'pPO3eMOB COJIOHLIO—
§ TOBO—OOJIOTHEIE BEIX I'MIOPOMETaMOPOUUECKUX
H % TEMHBIX
—
S TUIEL COJIOHLIOB T'UIOPOMETaMOP-—
% [logTuUrn COJIOHLIBEL Kall—| QUMUECKUX CBETJIEIX, aT'POCOJIOH-—
§ TAHOBO—JIyT'OBEIE LOB I'MIPpOMEeTaMOpdUUIeCKMX
- [TogTurl COJIOHLEL JIy— | CBETJIEIX M aI'pO3eMOB COJIOHLIO-
5 TOBEIE MEP3JIOTHEIE BEIX I'MIOPOMETaMOPOMUECKUX
CBETJIBIX
L T'mnpomMeTaMOpPdM3UPOBAHHBIN
|
8 E ol IoOTUII COJIOHLEI JIy— |IHIOOTUII B THMIIAX COJIOHLIOB TEM-—
3 %E%I@BO—HGPHOSGMHHG HEIX, aAT'POCOJIOHLIOB TEMHEIX U
Sy

arpozseMOB COJIOHLOBEIX TEMHBIX




I[IooTmn COJIOHLE JIy-—
TOBO—KAIITAHOBEIE

OTyacTy I'MOPOMETaMOPPUIUPO—
BAHHBIM TMOATUII B THUIIAX COJIOH-—
LIOB CBETJIEIX, AT'POCOJIOHLIOB
CBETJIEIX M ar'pO3eMOB COJIOHLO-
BEIX CBETJIEIX

I[TooTmUIl COJIOHLEL JIy-—
TOBO-—TIOJIYITY C TEIHHEIE

OTuacTy rMOpPOMEeTaMoOpPOMU3IUPO-—
BAHHEBEIM IIOOTUII B TUIIE COJIOH-—
LIOB CBETJIBIX
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OxoHyaHme Tabs. 11

Knaccupmukarnmsa m OUMarHO-—
cruxa oy CCCP (1977)

Knaccupmukarmsa nouB Poccumu
(2004)

[IogTHmII COJIOHUAKU

TUII COJIOHUAKOB

PEHHEBIE

|
N B
X 8* aBTOMOPQHEIE
©
2 2 |MooTun COoJIOHYAKM y
S B TaKBIPOBUIHEI IIONTUII B TUIIE
5 @ | @BTOMOPQHEIE OTAaKbI~
~ COJIOHYAaKOB

[TogTUII COJIOHUAKMU
TUIIMUHBIE

OTyuacTM TUII COJIOHUAKOB

[IooTuIn COJIOHUYAKU
JIYT'OBEIE

OTUuacTM TUIIEI COJIOHUAKOB
IJIeeBBEIX UM COJIOHUAKOB TEMHEIX

[IogTmII COJIOHYUAKMU
HO0OJIO THEIE

TUIELl COJIOHYAKOB IJIEEBEIX U
COJIOHUAKOB TOP®AHBIX

[IogTHMII COJIOHUAKMU

TUII COJIOHUYAKOB CYJIbQUIHBIX

Tl COJIOHYAKM T'MIPOMOPQG—
HEIE

COPOBEIE (COPOBEIX)
[TogoTu COJIOHUAKU

OruacTty crnabomnmbdepeHLnpPOo—
TPA3EeBO— .

BAHHBIM TIOITUII B TUIE COJIOH-—
BYJIKAHMUECKUE

UaKOB
I[TogTui COJIOHUYAKU
OyTrpMCTEIE

Hnsa Bepxnero [Ipuanrapes 1. JI. Xucmaryumnem [71] pas-
paboTaHa kiaccuduKaiuys 3aCOJICHHBIX mouB (Tadnu. 12). B Hell He
BBIJICJISIFOTCSI COJIOHIIBI, COJIOIM U COJIOHIIEBAThIE PA3HOBUIHOCTH TOYB,
a TaK)Xe€ aJUIOXTOHHBIE COJIOHYAKH, KOTOpbIE, 0 MHeHNIO b. B. Hane-
xauHa [S50], B JIeHO-AHrapckou J€coCTend HUMEIOT IIUPOKOE pac-
MPOCTPaHEHHUE.

B. A. Ky3emuH [35] npemnoxun kinaccuduxanuio mous [Ipen-
Oaiikanbsi, ocHoBaHHYI0 Ha onbite b. B. Hanexxnuna [50], B. I1. Map-
TeiHOBa [43] m Kiaccudukauuu u auarHoctuke mouy CCCP [25]
(Tabm. 13).

Huxe npuBOIUTCS XapaKTepUCTUKA TUIOB 3aCOJICHHBIX TTOYB.

CoJioHYaKHu — 3aCOJIEHHBIE MOYBBI (CymMMa coselt oT 1-2 o 20—
30 %), umMerolKre MakKCUMyM JIETKOPACTBOPUMBIX COJIEH B BEPXHUX
(040 cm) ropuzonTax. [ToBepXHOCTh COTOHYAKOB OOBIYHO MOKPHITA
KOpPOYKaMU JIETKOPACTBOPUMBIX COJiel. PACTUTENBHOCTh OTCYTCTBYET
WJIU TIpeJICTaBjIeHa rajopuTamMu.

ConoHyaku AensATCA Ha JBa BHUAA: aBTOMOP(HBIE W THUIPO-
Mopdusie [39].
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Tabowuia 12

CxemMma kJjJaccudmMkalMM 3aCOJIEHHEIX IIOYB JIECOCTEIIHEX PalMoHOB BepxHero IlpuaHTaphb4d

T

IlogTui

I'pyrnmna ponos

Ha cunuxaTHRIX (nec-
YaHO-IJIMHMCTEIX) aji—
JIOBMAJIBEHEBEIX M aJIJIDBIM—
AJIbBHO—IOEJIBMAJIbHEIX
OTJIOXEHMUAX

Ha raxeBrlX (I'MIICOHOCHEBIX) OT-
JIOXEHMUSIX

JIyT"OBO—UEepHO-
3eMHEIE

JIyroBO-UepHO3EMHEIE

A. COJIOHUaAKOBLIE
BE. ComoHuakora-
THIE

HeT

JIyTOBEIE JIyTOBEIE A. CoJsioHuakoBEE |A. TUIMUHHEE
B. Comnonuaxkora- |B. BeckapOoOHaTHEE COJIOHUA-
THIE KOBEIE
B. BeckapOoOHaTHEE COJIOHUYA-
KOBATEHIE
I'. KapbOoHaTHEE
BilaxHO-JIyI'OBEIE II. KapOoHaTHEIE COJIOHUAKOBEE
To xe E. KapboHaTHEIE COJIOHUaAKOBAa-—-
THIE
To xe
BojsioTHEIE MrioBaTo-rJjieeBrle, OBOI— COJIOHUYAKOBATEIE He oOHapyxeHO, HO GQOpMUPO-—
HEHHBIE C IIOBEPXHOCTU HU- BaHME BO3MOXHO
SMHHBIX TPAaBAHBIX OOJIOT A. ComoxHuakoBre |To xe
[leperHOVMHO-TOPOSHMCTO- BE. CosioHuakoBa-
TJleeBBle HU3MHHEIX OO0JIOT TEIE To xe
TopbsaHO—-TJIeeBBle HMBMHHEX | TO Xxe
TPaBAHO-MOXOBEIX OOJIOT
[ToIMe HHEIE [IoV¥IMEHHEIE JIyT'OBEIE A. CoJioHUakoOBEIe | Hem
aJIJIBUAJIBHO— B. CosoHuakora-
CJIOMCTEIE [IoIMeHHEIE BJIAQXHO-JIYT'OBEIE | THE -
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To xe

CoJIoOHUAaKU

I'mopomMopdHEIE

A. BiiaxHoO-
JIYT'OBBEIE OCTaTOU—
HO-

BEICOKOT'YMY CHEIE
B. JlyroBele ocTa-
TOUHO—
BEICOKOI'YMY CHEIE

A. BiaxHO-JIyI'OBBEIE OCTATOU-
HO—-BBEICOKOIT'YMY CHEIE

B. JlyroBrlEe OCTATOUHO-
BBEICOKOT'YMY CHEIE

B. TunmuHbele CJ1abO0O3€PHUCTHE
MaJIOT'yMy CHEIE
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Tabiamurga 13
CxeMa kJlaccubdmrKalMM BaCOJIEHHEIX [IOUB [Ipenb®amrkalibsa

Ty HomTumo Porn B
YepHO3EMEL OxHEBIE COJIOHLIEBATEIE
OCTaTO4YHO— [Io MomHOCTU
KamraHoBee KamTaHoBEE
COJIOHUAKOBEIE TyMyCOBOTO
COJIOHLIEBATHIE TOPU30OHTA U
Jlyroro- JlyroroO—
OcorqonmeJiele COOEPXaHMIO
UepPHO3EMHEIE | UEPHO3EMHEE
CoJIOHUakKoOBATHE rymMyca
JIyTOBEIE JIyTOBEIE 3aCOJIEeHHEIE
BosioTHEIE
[To MOmHOCTMU
HM3VHHEIE
BoJsioTHEIE TOPDHAHO COJIOHUAaKOBATHE | OPTAaHOT'€HHOT'O
P TOPU30HTA
TJIeeBEE
I'mnpomopbdHElE CynbdaTHEE
COJIOHUAa KM JlyroBEIE XJIOpUIOHO—
[IOBepXHOCTHEIE
BosioTHEIE cyJib@aTHEIE
T'nmy©OmHHO -
BeckapOoHaTHEE
JlyroBHIE IpPOQUMIIbL HEIE
COJIOHLIEL BropmuHO-
CTernHuee
KapOOHATHEE

Aemomopghuble CONTOHYAKN BCTPEUAIOTCS B MECTaX BBIXOJIOB Ha
MOBEPXHOCTh JIPEBHUX 3aCOJIEHHBIX MOPOJ WM 00pa3yroTCs Ha THI-
POMOP(HBIX B MPOILIOM COJIOHYAKAX MPU MOHUKEHUU YPOBHS TPYH-
ToBBIX BOJ (YI'B) u mpepbiBaHUM KamWJUIIPHOU CBSI3U C MOYBEHHBIM
cioeM. BoaHbIi pesxruM HENPOMBIBHOM, WIIA MIEPUOINYECKU BBITTOTHOM.

ABTOMOp(HBIE COJOHYAKU JENSITCd Ha TMOATUIIBL: TUIHYHBIC
(MaKCUMyM COJEp>KaHUsl COJIEd B BEPXHUX TOPU30HTAX) U OTAKbIPEH-
HbI€ (MPU3HAKKU PACCOJICHUS BEPXHETO TOPU30HTA IIPHU NEPUOANUECKOM
YBIIQXXHEHUH aTMOC(HEPHBIMH OCaJIKaMU U TIOBEPXHOCTHBIMU BOJIAMH).

[To ucTounukam cosieii aBToMop(pHBIE COJTOHYAKHU PA3ACISIOTCS
Ha: JINTOT€HHbIE (BBICOKOE COJEpMAHUE COJIEH MO BCeMy HpOodUITio
MOYBHI), JIPEBHETUAPOMOPPHBIE (MAKCUMAIIBHOE COJICPAKAHUE COJIEH
B BEPXHUX TOPU30HTAX MTOYBBI) 1 OMOTCHHBIE.

[1o Tumy 3aconeHus aBTOMOP(PHBIE COJTOHYAKHU PA3JICISAIOTCS Ha:
CyJIb(paTHO-XJIOPHUIHBIE, CYJIb(ATHO-XJIOPUIHO-HUTPATHBIE.

Ha noBepXxHOCTH aBTOMOP(HBIX COJIOHYAKOB OOpa3yrOTCs KO-
POYKHM Y BBIIBETHI PHIXJIOM BCIYYEHHOM 3EMIIMCTOW MAaCChl MOIIHO-
cthio 1-2 cm. Huxke nexut He nuddepeHnupoBaHHas Ha reHeTUYe-
CKHE TOPU30HTHI NOYBOOOpa3yromas nopoaa. IToBepXxHOCTh OTaKbI-
PEHHBIX aBTOMOP(HBIX COJOHYAKOB MOKPHITA XPYHKOW KOPOYKOM,
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pa3OUTON CEThIO TPEIIHH, 0 KOTOPHIM MPOCTYNAET MyXJiasg CHIIBHO-
3aCOJICHHAs 3€MJIMCTasi Macca ¢ BBIIBETAMU COJIEH HA MIOBEPXHOCTH.

PaszButue euopomopgHvix COTOHYAKOB MPOUCXOAUT B YCIOBUIX
omuskoro (0,5-3,0 M) 3ajieraHusi MUHEPAJIU30BAaHHBIX TPYHTOBBIX
BOJ, MPU HAJIMYWU WHTEHCUBHBIX BOCXOJSIINX TOKOB Biaru. M3-3a
WCITAPECHUS BJIarv C MOBEPXHOCTH MOYBBI MPOUCXOIUT aKKYMYJISITUS
B BEPXHHMX TOPU30HTaX JIETKOPACTBOPHUMBIX COJIEH, KapOOHAaTOB H
runca. ['mapomopdHbie COJIOHYAKM BCTPEUYAIOTCS B TOHMKCHUSIX
MHUKPO- U Me3openbeda, B TMMaHax, Ha JHUIIAX NEPEChIXaIOMNX BO-
JIOEMOB, TMOWMEHHBIX Teppacax, Ha nepudepun OOJOT U COJEHBIX
03€p B MYCTHIHAX U MOJYNYCTHIHAX, @ TAKXKE B JIECOCTEITHOM U CTEII-
HOM 30Hax. PacTUTENbHOCTh HA TMOBEPXHOCTU OTCYTCTBYET WIIH
npeAcTaBieHa TunepragsopuTamu.

Ha nmoBepxHocTH ruapOMOpGHBIX COJTOHUYAKOB 00Pa3yIOTCs BbI-
LBETHl COJIEM, & TAKXKE ITyXJbIi, KOPKOBO-IIYXJIbIA, UHOT1a MOKPBIA
CJI0# ¢ BBICOKOM KOoHIeHTpanuen coneit (30—60 %). Paznenenue ru-
POMOP(HBIX COJIOHYAKOB Ha MOJTHUIIBI MPOUCXOJIUT MO YCIOBHUSIM

dbopmupoBanus (Tadn. 14) [39].
Tabamuia 14
Knaccuoomkaumsa I'MOPOMOPOHEIX COJIOHUAKOB

HHomgTum YCIJIO0BUSA QOpPMUPOBAHMUSA

POopMMPYIOTCA Ha Teppacax COJIEBHX 0O3ep,
Ha BOBBHIUIEHHOCTAX MeXOY JIMMaHaMM I[IPpU
HeTJybokoM (2-4 M) 3ajleTaHuM I'PYHTOBEIX
BOI

TUIIMUHBIE

Obpal’ynTCcsa IPM 3aCOoJIEHUM JIYTOBEIX I[IOUB U
pacrnpoCTpaHeHs BOKPYI OOJIOT O03ep M B
IIOHVXEHVAX IIOVIMEHHEIX Teppac, I'Ie IPyH-—
TOBBIE BOIB 3ajJieraldT Ha IJaybmHe 1-2 M.

JIyTTOBEIE

dopMUPYIOTCSH NPU 3aCOJIEHUM JIyI'OBO-—
OOJIOTHEIX, HM3MHHBEIX U TOPOAHO-IJIEEBHX
Noue. PacCHpOCTPAaHEHE B JIECOCTENHOM 3BOHE
BanagHoy CubupM B MecCTax C HeIJlyOOKMM
(0,5-1,0 M) 3ajeraHueM CUIJIbLHOMMHEPAJIM—
30BAHHEIX T'PYHTOBEIX BOI, a TaKXe B IIyC-—
TEIHHO—CTEIHOM 30HEe, B IIOHWXEHUAX IIpen-
TOPHBIX PaBHMH UM PEUHHIX Teppac.

BosioTHEIE

dopMUpPYIOTCS Ha IOHUIIAX [IepeCHXallyxX CO-—
JISHEIX O3ep, I'Je TPYHTOBHE BOIB CUJIBHO

MUHepanm3oBaHu (mo 100-150 m/;) u 3ane-
TanT Ha IJiybmHe He 0Oojiee 1 M M CE30HHO

CopoBEIE
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BEIXOIOAT Ha IIOBEPXHOCTE.

I'pazsero- ObpasywnTca B pes3ylibTaTe M3JMBa Ha 10—
ByJIKQHUUE— BEPXHOCTb IUIYOMHHEIX TPA3eM MM MUHEepa-—
CKUue JIM30BAHHBIX BOI.

[IpencTaBiganT COOOV HaBesHHBE OYI'PHI
CUJIBHO3A4COJIEHHOTI'O 3eMJIMCTOI'O MaTepuala,
YBEHUAHHBIE YTHETEHHEIMM MJIM OTMEPLMMU
KyCTaMM I[IyCTBEHHBIX PACTEHUMN.

ByrpuctTee

Kpome 3Toro BBIIEISIOT BTOPUYHBIE COJOHYAKH, 0Opa3oBaB-
LIAECA HA HE3aCOJICHHBIX MOYBAX B PE3YJIbTATE XO3AWCTBEHHOM JIEs-
TEIbHOCTH.

ITo Mmopdomoruyecknm mpru3HaKaM COJIOHYAKU Pa3EAIOTCS Ha:

»  CyXue — COJIOHYAKH C TITyOOKUM PacIioio>KEHHEM TPYHTOBBIX BOJ;

= MOKpble — COJIOHYAKHM C OYEeHb OJIM3KHUM PACHOJIOKEHUEM
IPYHTOBBIX BOJI, B PE3YJIbTATE YETO MOYBA MOCTOSIHHO IMEpPEHACHIIIIe-
HAa KANWUISIPHOW BOJOW M COJIOHYAKH, COAECPIKAIIUE B ITOBEPXHOCT-
HOM CJIO€ XJIOPUCTBIM MAarHuid M XJIOPUCTBIM KaJbLUK, KOTOPBIE COP-
OUPYIOT aTMOC(EPHYIO BIIATY, PA3KUKAIOTCS U ONPEETISIOT BHICOKYIO
BJI&YKHOCTb ITOBEPXHOCTH MOYBBI, IPUIABAS €1 TEMHYIO OKPACKY;

=  KOpKO@ble — COJIOHYAKH, UMEIOINE MPOYHYIO KOPKY M3 JIer-
KOpPAaCTBOPUMBIX COJIEH WJIM THIICA, MOIITHOCTBIO 10 2—5 CM B pe3yJib-
TaTe NEPUOJAUYECKOTO YBIAKHCHUS;

» NyXJvle — COJIOHYAKU C CHIMYYHUM IyXJIbIM BEPXHHUM TOPH-
30HTOM, MPEJCTABIAIONIMM CO00M CMECh MOYBOOOPA3yIOLIEH TOPOIbI
C TOHKOKPHCTAJUIMYECKOM MAaCCOW YTJIEKUCIIONO W CEPHOKHUCIIOrO
KaJIbLUs, XJIOPUCTOTO U CEPHOKHUCIIOTO HATPUSL;

= cmoabuamovle — COJIOHYAKHU, MPU BBICBIXaHUM KOTOPBIX IMO-
BEPXHOCTh PACTPECKHUBAETCS, & BEPXHUW TOPU30HT PACHATAETCS HA
KPYITHOCTOJI0YAThIE U TIIBIOMCTHIE OTASIBHOCTH 0 TTyOuHbl 10-20 cMm;

» uepHble — COJOBBIE COJIOHYAKH, HE COJepiKalirue OOoJIbIINX
KOJIMYECTB XJIOPUIOB U CcylbdaToB. OOUINE TEMHOOKPAILIEHHBIX Op-
raHOMUHEPAIbHBIX KOJUIOW]IOB, HEKOTOpPasi TYMYCHOCTh MTOYBBI U OT-
CYTCTBHE CBETJOOKPAIICHHBIX XJIOPUAOB U CYJb(aToB 00yCIIaBIM-
BAIOT YEPHYIO OKPACKY;

» Oesble — COJIOHYAKH, COJIEPIKAIINE HAa TOBEPXHOCTH OOJIBIIOE
KOJINYECTBO CEPHOKHUCIIOTO HATPHUS Y MarHusl, a TakKKe€ XJOPUCTOTO U
a30THOKHUCIIOTO HATpHsl, 00YCIIABIMBAIOIINUX CBETIYIO OKPACKY.

B 3aBucHMOCTH OT cocTaBa COJIeH COTOHYAKU Pa3JICSIOTCA Ha:
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s X2opuonvle (NMpeoOiiafaloT XJIOPUJBl HATpHUsA, MarHus u
KaJIbITUs);

s cynbghamuble (npeodiagaomme Coiu — Cyib(parbl HATPUS,
MarHus 1 KaJbIus);

=  Humpamusie (COAEPXKAT, INIABHBIM 00pa3oM, a30THOKHUCIIBIN
HaTpUN U KaJui);

»  CYIbOAMHO-XN0pUOHble (HATUIUEe XJIOPHUIOB, CYJIb(HATOB H
TUIICA);

" XI0puoHo-cyrvgamusie (peodiaanue cyiab)aToB HATPHUS
Y MarHus Haj XJOpUJIaMH, a TAK)K€ MPUCYTCTBUE 3HAYUTEIIbHBIX KO-
JIMYECTB TUIICA);

»  Ccynbgamuo-cooosvle (COCTaB COJIEH MpeacTaBieH Ccyibda-
TaMH, XJIOpUJIaMu, KapOoHaTaMu U OMKapOOHaTaMHU IIeJI0YCH);

» coodosble (comepkaT KapOoHAT M OMKapOOHAT HATPHS U B Ka-
4yecTBe puMece cyabdaTt HaTpusi U KapOOHAT MarHus);

» MaeHe3umosvle (COAEpPKaT MOBBIIIEHHOE KOJUYECTBO YIJIe-
KHUCJIOTO MarHusi);

s  Oopamuvie (NEPBUYHBIN UCTOYHUK OOpPCOAEPIKAIUX COJEH —
BYJIKaHMYECKHE SBJIEHU. bopaTHOMY 3acojieHHI0, OOBIYHO, COITYTCT-
BYET HAKOIUICHUE XJIOPUJIOB U CYIb(ATOB);

» axmusHvle (CBA3aHBI C TPYHTOBBIMH BOJIAMH KaIHJUISPHON
KaiMOW ¥ TIJIEHOYHO-KAIMJUBIPHBIMA BOCXOJISAIIUMH PacTBOPaMH)
[31, 74].

CosoH4aKkoBaTbIe MOYBBI — [TOYBBI, COJICPHKAITUE B KOPHEOOU-
TaeMbIX ropu3oHTax (1 M) JerkopacTBOpPUMBIC TOKCUYHBIE COJH B
koanuecTBe 0oiee 0,3-0,8 %.

B 3aBHCHUMOCTH OT cOCTaBa COJIEM COJIOHYAKOBATHIE TOYBHI JIe-
JASATCA  HA:  XJIOpUAHBIE, CyJab(paTHbIE, COJOBBIE, XJIOPUJHO-
cyib(arHbie, CyJIb(aTHO-XJIOPUAHBIE, COJTOBO-CYIb(aTHBIE, COI0BO-
XJOpuHbIE [74].

ConoHYakoBaThie TOYBBI MOAPA3ACISIOTCS B 3aBUCHMOCTU OT
ITyOWHBI 3aJieraHus TPYHTOBBIX BOJ Ha CJICIYIOIINE THITHI:

»  COJIOHYAKOB8AMble J1y208ble TIOUBBI (POPMUPYIOTCS TIPH OITU3-
KOM 3aJieTaHWHM TPYHTOBBIX Boa — 1,5-3,0 M (YpoBeHL MEHsSIETCS B
pas3IMYHbBIC CE30HBI I0jla) U CBA3aHBI ¢ HUMHU BOCXOJSAIIMMH KaITHII-
JSPHBIMU TOKaMHu. MuHepanuzaiusi rpyHToBbIX Bojx — 0,5-5,0 1/m.
PacnonokeHne MakcMMyMa JIETKOPACTBOPUMBIX COJIEH 3aBUCHUT OT
nepuojaa rojga. B cyxoe BpeMs OH COCPEIOTOYECH B BEPXHEM TOpH-
30oHTe (0—30 CcM), BO BIAXHBI MEPUOJ — CIBHUTACTCS HA TIIyOUHY
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MpOMayrBaHus TOYBBI aTMOC(HEPHBIMH OcajkamMu. Menuopanus u
OCBOCHHE TAKUX MOYB CBA3aHA C NMEPBOHAYAIBHON IMPOMBIBKOM HOP-
MaMH BOZBI IIOPSIKA 2—3 ThIC. M'/Ta, Pa3PEeKEHHON CEThIO IIIyOOKHX
npeH. Kpome 3Toro cneayer BHOCUTB THIIC, CEPY, PA3TUYHbIE KUCIIbIE
COCIMHEHUS, YTOObI HEUTPAIN30BATh UX BHICOKYIO IICJIOYHOCTD;

»  OCTAMOYHO-COJIOHYAKO8amyvle  TIOUBBl  XapaKTEPU3YIOTCA
rIyOOKHM 3ajieraHueM rpyHTOBbIX Bof (> 10 m). MakcumyM Jnerko-
PacTBOPHMBIX cojied pacmosaraercs Ha riayoumne 30—-100 cm, koH-
nentpanus — 0,3-0,8 %. Takue mouBbl 001aMaI0T CHIIBHOM MIETIOY-
HocThiO0 (pH 1o 9), cronbuaroi CcTpyKTypoOM, NPUCYTCTBUEM OOMEH-
HOI'0 HATPHS, MHOT/IA UMEKOTCA 4epThl CIUTOCTHU. [Ipu opouiennu us
3aKPBITHIX KAHAJIOB U JOKAEBAHUU IMOYBbBI IOCTENIEHHO PACCOJISIOTCS.
bin3koe 3ajieranve rpyHTOBBIX BOJ U BBICOKAs CTEIIEHb OCTATOYHOTO
3aCOJIEHUSI MOTYT CHOCOOCTBOBATh BTOPUYHOMY 3aCOJICHUIO TIOYB B
MPOLECCE OPOLIEHUSI.

Ilenouynble MOYBBI (COJIOHIBI, COJIOHIIEBATHIE MOYBBI) CO-
nep>kaT OOMEHHBIM HATpUM B TYMYyCOBOM TOPHU30HTE MPU OYCHb Ma-
JIOM KOJIMYECTBE WJIM MOYTH MTOJIHOM OTCYTCTBHH JIETKOPACTBOPUMBIX
cojieit. [IpucyTcTBre HaTpusi B MOYBEHHOM IOTJIOMIAIOIIEM KOMILIEKCE
00yCaBIMBAaECT MIECTIOYHYIO PEAKIIHIO IOYBbI, BBICOKYIO PaCcIbUICHHOCTD,
BSI3KOCTh BO BJIQXKHOM COCTOSTHUH U BBICOKYIO TBEPJIOCTb B CYXOM.

CONOHIBI XapaKTEPU3YIOTCS MajOu BOJIOIPOHULAEMOCTHIO H
HEOOJIBIIIMMU 3aIM1acaMy IOCTYITHOM NI pacTEHUN Biaru. TOKCHUYHbBIE
COJIM OOHAPYKUBAIOTCA B HUKHUX ropu30HTaxX npoduiit. CoJOHIIOBbIE
CBOMCTBA CBSI3aHBl C TIOBBIIICHHON PacTBOPUMOCTBIO OPTraHUYECKOIO
BEILIECTBA U CKIIOHHOCThIO MOYBEHHBIX KOJUIOUIOB K NENTHU3ALUN.

OCOOEHHOCTSIMU CTPOCHUS, XUMUYECKOTO U (PU3UUYECKOI0 CO-
cTaBa COJIOHLIOB sIBJIsIFOTCA [21]:

— HAJIMYKME B T'€HETUYECKOM Mpoduiie MmIoTHOr0 WLIIOBUATIBLHO-
ro ropuszonta Bl, umeroiiero xopomio BBIpaXXEHHYIO CTOJIOUATYyIo,
MPU3MATHUYECKYIO U OPEXOBATYIO CTPYKTYPY C TJISIHIIEBATOW MOBEPX-
HOCTBIO;

— COJIep’KaHHE B COJIOHLIOBOM ropu3oHte Oosiee 20 % morio-
IIEHHOTO HATPUsi OT €MKOCTH TMOIJIOMICHUS WM TMOTJIOMIEHHBIX
Na+Mg 50 u > % y ManoHaTpUEBBIX COJOHIIOB;

— TOBBILLICHHOE CojepkaHue B ropuszonte Bl wmmucroil ¢pax-
uuu ¥ R,05;

— MaJIO€ COAECPKAHUE BOJHOPACTBOPHUMBIX COJIEA B BEPXHEU
YaCTH MOYBEHHOTO Mpoduis (ropu3oHT A u Bl);
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— B COJOBBIX COJIOHIIaX KapOOHATHOCTh BBIpa)KE€HA C MOBEPXHO-
CTH, a Y OCTaJIbHBIX Ha HEKOTOpoU riyoune — 20—30 cM B MO/ICOJIOH-
1I€BAaTOM ropu3oHTe B2;

— ckorieane CaSO,42H,0 y rumncoBbIX COJIOHIIOB B MOJICOJIOH-
HOBOM ropusonte B2 Ha rmyoune 20—40 cm;

— IIEJI0OYHAs PEAKIHs OMPEILISIETCS 0 BCEMY MPOQPHUIIO COIOH-
11a, 0COOCHHO B WJLTIOBHAJIBHOM COJIOHIIOBOM ropusonte B1. Haubo-
JIe€ BBICOKOM HIETOYHOCTBIO XaPAKTEPUZYIOTCSI COAOBBIE COJIOHIIBI;

— BBICOKasl paCTBOPUMOCTh MIEPETHOS B BOJIE, OCOOCHHO B COJIO-
BBIX COJIOHIIAX.

PacnipocTpaneHre COJIOHIIOB NPUYPOUYEHO K JIECOCTEMHOM M
CTEITHOW 30HaM C YEPHO3E€MaMH, CYXOCTEITHOW W TOJYITYyCTBIHHOMN
30HaM C KallITAaHOBBIMU, CBETJI0-KAIITAHOBBIMU U OYPHIMU ITOYBAMHU.

B 3aBucumocTH OT XapakTepa BOAHOTO pEKHUMa, COJIOHIIbI pa3-
NesroTesa Ha Tpu tuna (puc. 2) [39]:

COJIOHIIEI
ABTOMOPQHEIE oty TunpoMopHEIE I'mgpoMop@HEBIE
YI'B 6-8 u > YI'B 4-6 M YI'B 3 1 < M

Pyuc. 2. TwWIBL COJIOHLIOB

Asmomopghuvie cononywl. PacipocTpaHeHbl B BUJI€ MEJIKUX IIsI-
TEH B KOMIUIEKCE C HE3aCOJICHHBIMM TOYBaMHU, MHOTAA OOpaszyroT
CIIOIIHBIC MAacCUBBI. BOJHBIN pexnM — HenpoMbIBHOU. CoaeprkaHue
OOMEHHOI'0 HATpHs B COJIOHIIOBOM ropu3oHTe aocturaetr 15-30 %, a
nHoraa 40 % emkxoctu nornomeHus. pH HaICOIOHIIOBOrO rOPU30HTA
CJIA0OIIEIIOYHON, HIDKHUX — IIEJIOYHOM.

Ilonyauopomopgnvie cononyvr GOPMUPYIOTCS B YCIOBUSX Ii€-
PHUOANYECKH MPOMBIBHOTO (HEPETYISIPHOT0) BOJHOTO PEXKUMA, C JOC-
TaTOYHO OJIM3KO 3ajeraloiuMu rpyHTOBBIMU BogaMu. pH B ropuzon-
Te A ONM30K K HEUTpalibHOMY, HUXe — wmenoudoi (pH 8-10). B ro-
pusonte E xonndectBo oOMeHHoro Hatpusi gocturaet 30-50 % em-
KOCTH morjiomnieHus, 4yro coctanigeT 40—60 mr-sks/100 T 1IOYBEI.

Tuopomopghuvie cononyvr GOPMHUPYIOTCS MPU 3aJ€TaHUM TPYH-
TOBBIX BOJ He Huxke 3 M. [Ipeobnanaromuii TUI BOJHOTO pexXuMa —
BBIIIOTHOM [74].
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[IlesiouHbIe CTENMHBbIE MOYBBLI — IMOYBBI, B KOTOPBIX OTpHUIIA-
TEJbLHBIE COJIOHIIOBBIC CBOWCTBA BBIPAKCHBI B MEHBINEH CTETICHH,
4YeM B TUIMYHBIX COJIOHIIAX: IJIOXHE arpou3nIecKre CBOWCTBA, TO-
BBIIIICHHAS TUIOTHOCTh MAaXOTHOTO TOPH30HTA, OCTATOYHAS IIEI0Y-
HOCTb (HCO3 > 0,08 %, ooMenHoro Hatpus 10-15 % ot emkocTH T10-
riomenusi, pH 8,5-9). lllenouynbie cTenHbIE TOYBBI PACTIPOCTPAHEHBI
B CYXHUX CaBaHHaX, CTEIsX M moirycrensx FOxxHoit Amepuku, EBpa-
3un 1 Adpuku [31].

Cosoam — MOYBBI, KOTOpPBIE 00pa3yrOTCS MPU «PACCOJOHIIEBA-
HUW» TIOTYTUAPOMOP(GHBIX U TUAPOMOP(GHBIX COJIOHIIOB U COJIOHIIE-
BaThIX TOYB C 3aMEIIEHHEM B UX BEPXHHX TOPH30HTAX OOMEHHOTO
HaTpUs Ha BOAOPOJ B YCIOBHUSAX MPOMBIBHOTO WJIM HHTEHCUBHOTO Tie-
PUOJIMYECKH TIPOMBIBHOTO BOJIHOTO PEXKUMA, MPU KOTOPOM IPOUCXO-
IUT MENTU3alUs U YaCTUYHOE pa3pylIeHHE MOYBEHHBIX KOJIOWIOB,
BO3pACTaeT MOJABUKHOCTh TyMyca U TOHKUX MUHEPaIbHBIX (hpaKIuii.
OcosiofieHre 0OBIYHO COYETAETCS C OTJICCHUEM.

[lo cremeHu ruapPOMOPOHOCTH COJOAM JENATCS Ha JIyTOBO-

CTEIHBIC, TYTOBBIC U JIYTOBO-00I0THBIE (Tab. 15) [39].
Tabawumnga 15
Knaccuduxkaumsa COJOOM O CTEIeHUM TUOAPOMOPOHO-

CTU
YI'B,
IlogTmi YCJIOBMA (QOPMUPOBAHUA N
PasBmBawnTCAd B HeODOJIbIIMX [IOHMXE-
Cojlooy JIyTo- |HMAX pejibeda Ha CTENHBIX HEeOPEeHU-—
BO—CTEIIHBIE POBAHHBIX PaBHMHAX (bepezoBEE 6-7
(DepHOBO- KOJIKM, MeJIKMEe JIMMAaHBI) C IIOBBIIEH—
TJieeBaTHE) HEIM TIOBEPXHOCTHEIM  yBJIQXHEHUEM,
BPEMEHHOM BEPXOBOIOKOM
PasBMBawTCA B  KPYIHBEIX  CTEIHBIX
[IOHMXEHMAX C OOJIbIIMM BOIOOCOOPOM
(B JIMMaHax) WIM B HeRrabOJIOUEeHHLBIX
CoJjionou Jyro-
JIECUCTO-TPaBAHBIX 3analguHax (be-
BEHEe (IepHO- 1,5-3
PEe30BEE KOJIKM, YaCTO C TaJIbHUKO-—
BO-TJIEEeBEE)
BEIMM OIIylIKaAMM ¥ C KOJIBLIOM COJIOH—
LLOBO—COJIOHUAKOBEIX KOMILJIEKCOB II0
nepubepnn) .
PaspuBamwTCH OO MEJIKMMM OCOKOBO-—
Conomn Oepe30BEIMM C MBHAKOM JieCaMy WU
NTYTOBO- non =3aboJIOUeHHBIMM JiyTaMu B IUly-— 1-7
OOKMM TIOHMXEHUAX C  OJIUTEJIbHBEM
©OJIOTHEIE
3acTaMBaHMEM I[IOBEPXHOCTHEIX BOI
(boJjiee OHOT'O MecHdla) .
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Ilo xapakTepy pacnpeneneHus KapOOHATOB U JIEFKOPAcTBOPH-
MBIX COJIEH COJI0AM pa3JearoTcs Ha: 0ObIuHbIe, OeckapOOHATHBIC (BO
BceM mpoduie OTCYTCTBYIOT KapOOHAThI), COJIOHUYAKOBaThIe (coaep-
*at He MeHee 0,3 % BogopacTBOpUMBIX coJjieit Ha rinyouHe 30—80 cm.

[To rmybune oconoaeHus (MOITHOCTh TOPHU30HTOB Al+A2, cm)
nenarcs Ha: Mmenkue (<10 cm), cpennemontnsie (10-20 cm), rmyOokue
(> 20 cm).

ITo mommHOCTH TymycoBoro ropuzonta (Al) comomu audde-
PEHUUPYIOTCS HA: JEPHUHHBIE UM TUMTHYHBIE (< 5 CM), METKOAEPHO-
Boie (5—10 cMm), cpenuenepuoBbie (10-20 cm), ryOOKOAECPHOBBIC
(> 20 cm).

[To conepxkanuto rymyca COJOAM JENATCs Ha: cBeTible (< 3 %),
cepsie (3—6 %), Temubie (> 6 %).

CenbCKOXO035IUCTBEHHOE HCIIOJIB30BAaHUE COJIOACH BO3MOYKHO
npu o0OTalieHUd WX OPraHMYEeCKUM BEIIECTBOM W MHHEPAIbHBIMH
yaoOpeHusMHu. XOpollre pe3yJibTaThl JaeT 3emMjeBanue. Menuopa-
uus npoBoautcs nyreM BHeceHusa Ca(OH), coBMeCTHO ¢ HaBO30M U
MUHEpaJbHBIMU yJI00peHusMu. PekoMmenayercs Benaiika 0e3 06opo-
Ta IJIaCTa WM PHIXJICHUE TTOYBOYTITYOUTEIISIMHU.

Coasinble KOPbI — TIOBEPXHOCTHBIC COJICBBIC CKOIUICHUSI MOTII-
HOCTBHIO OT HECKOJBKHX CAaHTUMETPOB JI0 HECKOJIbKUX METpPOB (CO-
neprkanue cojieit omm3ko k 100 %).

ConsiHble KOPBI IETSATCA HA:

— COBPEMEHHBIC COJITHBIC KOPBI, 00pa3yroIlirecs W HapacTaro-
i€ B HACTOSIIEEe BpeMsl B pe3yJIbTaTe HUCMAPEHHs] BHICOKOMHUHEpa-
JIM30BAHHBIX BOJI (MOPCKUX, MOJA3EMHBIX U JIp.);

— PEIUKTOBBIE (OCTATOYHBIE) COJISTHBIE KOPBI, B KOTOPBIX IPO-
IIECCHI COJICOOPA30BaHMS TIPEKPAIICHBI.

[To xumuueckomy coctaBy aub@epeHIIUPYIOTCS Ha: U3BECTKO-
BbI€, TUIICOBBIE, COOCTBEHHO COJISIHBIE [ 74].

N3BecTkoBBIe KOpPBI coaep:katr > 50—70 % kapboHaTa KajabLUsl.
EctecTtBeHHOE mmogopoaue oueHb HU3Koe. KopHeBas cuctema pac-
TEHUU pa3BUTa OTpaHUUYEHHO. VI3BECTKOBBIE KOPBI 00pa3yroTCsa B pe-
3yJbTaTe HEOJHOKPATHOW XUMHYECKON CETUMEHTAIIMU U3 BBICHIXaB-
IIMX O3€pPHBIX WU TPYHTOBBIX BOJl, COBPEMEHHBIX WJIM JPEBHUX
(ruteiicTolieHa, paHHEero roJjioneHa). PacnpocTpaneHsl B apUIHBIX 30-
Hax Azuu, Appuku, FOxxHOM AMepuku.

['uncoBbie KOpbI 00pa3yrOTCs B pe3yJIbTaTe UCIIapeHUs MUHEpa-
JU30BaHHBIX TPYHTOBBIX BOJ (COBPEMEHHBIE) MM B pE3yJIbTaTe HC-
MapeHUsl UCYE3HYBIIUX O3EPHBIX M I'PYHTOBBIX BOJI B TIJICHCTOIICHE U
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roJionieHe (penukroBbie). Coaepkanue cyibhara KalblUs TOCTUTACT
80-95 %. Momnocts 10-20, nnorna 50—-100 cm. EcTecTBeHHOE 1I10-
nopoaue Hu3Koe. BogHbiit pexxum U GU3NUECKHE CBOWCTBA HEYIOB-
JICTBOPUTEIBHBIE U3-3a BBICOKOM MEXaHUYECKOU TUIOTHOCTH, IIJIOXOH
MIPOHUIIAEMOCTH Il KOpHEU, OONBIIMX KOJIMYECTB MpUMEced TOK-
CUYHBIX COJIEH M KPUCTAJUIM3ALMOHHON BOABL. [ MTICOBBIE KOPHI BCTpE-
YarOTCsl B MOJYMYCTBIHAX M MycThiHAX LleHTpansHoit A3um, KaBkasa,
Upana, CeBepnoit Adpuku, ABctpanuu, FOxxHol AMepuku.

CoOCTBEHHO COJISIHBIE KOPBI 00pa3yroT MOBEPXHOCTHHIE COJIEHOC-
HbIe TOpU30HTHI, Ha 50—60 % cocTosIre U3 JErKOPACTBOPUMBIX COJICH
(XJ10pUabl, HUTPATHI, cyabdarsl HaTpus U 1p.). PopMUpYyIOTCS B TO-
HIOKCHHBIX (popMax pernbeda B pe3ysbTaTe XMMHUECKON CEIMMEHTa-
IIUU O3€PHBIX U MOANIOYBEHHBIX BOJI ¢ MUHepau3aiueit 250—500 r/m.

CosnsiHbIe KOPBI PEACTABIISIIOT UHTEPEC B KAYECTBE UCTOYHUKA
CBIPbSl JJIsl XUMHUYECKON MPOMBIIIJIEHHOCTH WM CTPOUTENIbHBIX Ma-
Tepuaiios [31].

TakbIpbl — pa3HOBUIHOCTh 3aCOJIEHHBIX OECIUIOIHBIX MOYB Ha-
YaJbHOW CTagUW PACCOJICHUS B YCIOBUSIX apUIHBIX XKapKUX MyC-
ThIHb. PacmpocTtpanensl B mycThiHAX Asun u CeBepHoi AdpukH.
PacTuTenbHOCTh TIPAKTUYECKU OTCYTCTBYET. Ha MOBEPXHOCTH TaKbI-
pa IUIOTHAs TJIMHUCTAasA Kopa 3—5 CM, HMKE pacnojaraeTcs CyxXou co-
JeBoit ropu3oHT (comepxkanue coneit 0,5—1,5 %). Ha rimyoune 20-30
CM HaXoJATCS CIa00M3MEHEHHbIC APEBHUE aJUIIOBUAJIbHBIC OTIIOXKE-
HUs. YPOBEHBb TPyHTOBBIX BOA 10-30 cMm.

[TonHoe Oecmiogue TakbIpOB OOYCJIOBJIEHO apUIHOCTBIO, He-
OJIaronpuATHBIMU (PU3UUYECKUMHU CBOMCTBAMU, BBICOKOW IIEJIOYHO-
ctbto Kopku (pH 9-10), BbICOKOH OCTaTOYHON 3aCOJIEHHOCTHIO IOJ-
KOPKOBOTO TOPHU30HTA, MOYTH MOJHBIM OTCYTCTBHEM Tymyca U Oak-
TepUATIBHON MUKPOQIOPHI.

BeprTucoau (4epHbIC CIUTHIC TMOYBBI) CIOXKEHBI MOHTMOPUILIO-
HUTOBBIMHU TJIMHAMH, UMEIOT U3BECTKOBYIO OEJIOrIa3Ky, HHOTIa THUIIC
U CIa0y1o 3aCOJIEHHOCTh HU)KHUX TOPU30HTOB, 00JIAIAI0T MOBBIIICH-
Ho# menounocthio (pH no 9), cogepxkar 6onee 1020 % oOMeHHOTO
HaTpus. Beptuconau GopMupyroTCcss OOBIYHO HA TJIOCKUX PABHUHHBIX
MOBEPXHOCTAX JPEBHEO3EPHOTO WM JIPEBHEAIUTIOBUAIIBHOTO MPOUCXO-
KJICHUS B CyXUX TPOIMKax U cyoTponukax. Pacnpocrpanensl B D¢uo-
nuu, Cynane, Erunire, Uunun, FOxuon Amepuke, ABctpanuu [78].

KoOHTpOJNEBHEIE BONPOCEH
1. CpaBHUTe KJaccudMKaALMM BaCOJIEHHEIX [1OUB
1977 m 2004 rr. Hamoure CXOICTBa M OTIUUML.
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2. HazoBuTe mOpyrue kJjaccudUKaLUM 3BaCOJIEHHBIX
IoUuB (IO CTEeleHM RacoJieHud, IJIyOMHe 3Bajera-
HYS BEPXHEV I'PaHMUBE M MOUWHOCTM COJIEBOTO I'O—
pU30OHTA) .

3. OxapakTrepu3ymuTe aBTO- U I'MIPOMOPOHEIE CO-—
JIOHUYAaKM.

4. HasoBuTe BMIOE COJIOHUAKOB I10 MOpdojiormnue-—
CKUMM TIIPM3HaAKaM.

5. VYkaxmuTe OCHOBHBIE OCODEHHOCTUM CTPOEHUHd,
XYMUUECKOTO M OM3MUEeCKOT'O COCTaBa COJIOHLOB.

6. JalTe xXapakKTepuUCTHKyY CoJiomou. HaszsoBure
KJIaCcCUPMKALUU COJIOON .



4. OCHOBHELIE CBOMCTBA 3ACOJIEHHBIX
[I0YB

Ll]enounocmsb noys — CIOCOOHOCTH MOYBBI MPOSIBIISITH CBOMCTBA
ocHOBaHMI. OHa MOBBINIACTCS 3a CUET MOAIICTIaYMBaHUs (U3MEHEHUE
KHCJIOTHO-OCHOBHBIX CBOWCTB MOYBBI, BBHI3BAHHOE MPHUPOIHBIM MOY-
BOOOpPA30BATEILHBIM TPOILIECCOM, TOCTYIJICHUEM 3arpsi3HSIONINX
BEIIECTB, BHECCHUEM (PU3MOJOTUYECKHU IIETOYHBIX MEIUOPAHTOB H
AHTPOIIOTEHHBIM BO3JICUCTBHEM). B 3aBHCHMOCTH OT THIa aHUOHOB
pa3IMYarT TUJPaTHYI0, KapOOHATHYIO, THAPOKApOOHATHYIO, CHJIM-
KaTHYI0 U QochaTHyO MIeI0YHOCTb. [10UBbI HA3bIBAIOT IICIIOYHBIMH,
eciu pH gocturaer 8 u 6osee [52].

OnpezeneHue MEI0YHOCTH MPOBOJUTCA TUTPOBAHUEM IETIOY-
HOCTHU KHUCJIOTOW B MPUCYTCTBUM UHIUKATOPOB: (heHondTanenna, me-
THJIOBOTO JKEJITOTO WJIM METUJIOpaHXka (B Mr-3KB Ha 1 ,Z[M3).

B MyTHBIX WJIM TEMHOOKpAIIIEHHBIX PACTBOPaX PEKOMEHIYEeTCs
MIPOBOJIUTH OMNpEJEICHUE MIEJIOYHOCTH C TTOMOIIBIO MOTEHIIMOMETPA.
I'mapokapOonaTel peodnamaroT B Boae ¢ pH 6,0-10,0; kapOboHaThI
npu pH>7. B Bogax, B koTopbix coaepskarcs ruapatsl (OH), rugpo-
xap6onatel (HCO;") mmm kapGonats (CO;>), BBIYHCICHHE MOXKHO
OPUEHTHUPOBOYHO MPOBOJUTH IO TabJ]. B 3aBUCHMOCTH OT Pe3yjbTa-

TOB TUTpoBaHus ¢ nHaAukKaTopamu (Idd, Imo) (Tadbn. 16) [52].
Tabiowura 16
BM,HBI MeJIOYHOCTNM B 3aBUCHKHMOCTM OT OIpeneJiIeHUA
o ¢e”HoONdTANEMHY UM METUIIOPAHXY

CooTHOHmEeHNE I'mnpaTHasa KapﬁoHaTHaﬂ-.FMQpOK&p@OHaTHaH
Iigd m Ilmo or Ik
Mo o=IMo Moo, Mo HeT HeT
mpdp>0, 5 Mo 2lpd-TMmo 2 (Ilmo=Ildd) Her
Mod=0, 5lmo Hem Imo; 21dd Hem
Mdd<0, SlMo Her 21dd IMo=21lldd
Mpd=0; IMmo>0 Hem Hem Mo
IpuMmewaume: dd - wmesouHoCcTs DO OQeHONdTanemHy, Mo - wmejou-
HOCTBbB 10 METMIIOPAHXY ,
Ir — mWeJJOYHOCTH IMIpaTHas, Ik — WeJOUHOCThL kKapOOoHATHASA

Coooycmotiuugocms no46é — KOJIWYECTBEHHBIM MOKAa3aTellb yC-
TOMYMBOCTH (MMMYHHUTETA) MOYB K COJIOBOMY 3aCOJICHUIO U Oydep-
HOCTH nouB. Metoj pa3padboran B. M. boOkoBbIM [5] u ocHOBaH Ha
ydere kKonudectBa MOHOB COj;’, CBS3BIBAEMBIX MOYBOM M3 PacTBOpA
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COJIbl, U TIO3BOJISIET OMPENCIUTh BCHO CYMMY 3alllUTHBIX CBOWCTB
MOYB, MTPOTUBOJICUCTBYIONINX COJIOBOMY 3aCOJICHUIO.

ITo comoyctoituuBoctH (Mr-skB/100 T 1MOYBBI) BCE MOYBHI Je-
narcs Ha kareropuu: 0—10 — mpaktudecku He oOnaparor; 1020 —
oueHb cnabas; 20-35 — cnabas; 35-50 — cpenusisi; S0 — BbICOKaA.

Co0ycTOMYMBOCTh MOKET pPacCMAaTpUBATBCA Kak IOKa3aTelib
COJIOHIIEBATOCTH TOYB, XapaKTEPU3YIOIIUNA MEIHMOPATUBHOE COCTOSI-
Hue nouB. M. T. YcruHoB [68, 69] paccMaTpuBaeT MOKa3aTeab COM0-
YCTOMYMBOCTH TMOYB KaK MHTETPATBLHBINH KPUTEPHH METHOPATHBHOTO
cocrtossHusA nouB. OHa oueHuBaercs ¢ ydyeroM: YI'B, munepanuza-
U1, XUMHYECKOIO COCTaBa MPUPOAHBIX BOJI, XapakTepa U CTEIEHU
3aCOJICHUSI TIOYBOTPYHTOB, JTUTOJIOTMYECKOTO COCTaBa 30HbI a’palui,
CCTECTBEHHOW JPEHUPOBAHHOCTM M OOIICH OLIEHKH HKOJIOIo-
MEIMOPATUBHOTO COCTOSIHUSI.

[Tpoueccrl cogo00pa3oBaHusl U MUTPALlMU MPEICTABIIAIOT COOOM
WHJIUKATOP TpoIlecca MOYBOOOPa30BaHUsS M MOYBEHHOrO MOTEHIIHA-
na. Colia nosiBsiETCA B MOYBE B HAYAJIbHOM CTaJUU 3aCOJICHUS WU B
MPOIIECCE PACCOJICHHUS.

CylecTByeT KOppeIMOHHAs CBS3b C apUAHOCTHIO U TyMUJI-
HOCTBIO KJIMMaTa U MX 00YCJIaBIMBAIOIIMMHU MTOYBOOOpPA30BaATEIbHbI-
MU TpolieccaMu — TyMH(UKALMEH, KUCIOTHO-IIEIOYHBIMU U OKHC-
JIUTEIbHO-BOCCTAHOBUTEILHBIMU TOTCHI[MAIAMH, OCOJIOHIICBAHUEM,
3aCOJICHHEM M T€OXHMHUEH ITOYB, YTO ITO3BOJISACT MOHATH MPUPOTHYO
Y aHTPOMNOTEHHYIO 3BOJIIOLHIO MmouB [10].

Coneomoaua — KOIUYECTBO BOJIBI, PacX0JyeMO€ Ha BBIHOC CO-
jieif IpH IPOMBIBKE 3aCONCHHBIX MOYB (M/T comeif). JTa BeIHYHHA
NepeMEHHas, TaK KaK 3aBUCUT OT BPEMECHU MPOMBIBKH, TEMIIEpaTyphl
BOJIbI, cocTaBa cojiei. OHa MOXET U3MEHATHCA B IPOLIECCE IPOMBI-
BOK — TEPBBIC MOPIMHU BOJbI BHIHOCAT HaUOObIIEE KOJUYECTBO CO-
7ed Ha eAuHuIy (PUiIbTpaTa, 3aTeM KOHIIEHTpAIUsSl COJIEH MOCTerneH-
HO CHIDKACTCS M Ha €IMHUILY Beca cojiel TpeOyeTcs Bce OobIee Ko-
JUYECTBO NMPOMBIBHOW BOJbl. CHauana BBIMBIBAIOTCS XJIOPUABI, KaK
HanOoJiee pacTBOpUMBIE cONM. Pacxol BOAbI HA TOHHY XJIOPUAOB —
30-80 M°. 3aTeM BBIMBIBAIOTCS CyIb(aTsl HATPHS M MarHus. [miic
BBIMBIBAETCS, HO MOJHOCTHIO €r0 BBIMBITH HEBO3MOXKHO. Haubonee
TPYJHO BBIMBIBAIOTCSI BHICOKOTOKCUYHbBIC KapOOHATHI HATPUS U Mar-
HUS, IPU HAIMYUK KOTOPBIX MOYBA CTAHOBUTCS TPYIHOBOJONPOHU-
naeMoi. B kauecTBe MEIMOPAHTOB PEKOMEHIYETCSI BHOCUTbH THIIC,
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CEPHYIO KUCIIOTY, Cylb(}aThl Kejie3a U APYrue BEUIECTBA, HEUTpasu-
3ytomue cony [46].

Conesoti 6bananc — KOMMYECTBEHHOE COOTHOLIEHUE MEXKIY MpHU-
XOJIHOM M PacxoJIHOM 4acThio OaniaHca cojiedl B Mo4yBe, 00yCIOBJICH-
HOE TIPUPOAHBIMU (PaKTOpaMH M ACSATENbHOCTBIO uesoBeka. OH co-
CTaBJISICTCS HA ONPEICICHHBIN EPUOJ] BpEMEHHU (JIeKaa, Mecsll, roj,
MHOTOJIETHUN niepuof). OMUCHIBAETCS YPAaBHECHUEM:

AGr=+ Gg+ Gn— Go * Gp,

rae AGr — u3aMeHeHue 3amacoB cojiei B TOYBEHHOM CJIOE 3a BpeMH, f;
Gg — coneoOMeH MeXAy MOYBOM U IPYHTOBBIMH Bojilamu; Gn — mpu-
TOK COJIEM ¢ MOA3eMHBIMU BogaMu; Gp — COJIECOOMEH IMOYBBI C MOJ-
3eMHBIMU (TPYHTOBBIMH) BoJaMu. BogooOMeH U coiieoOMEH C Moj-
36MHBIMH BOJaMU, 3aJIE€TAI0NIMMU HI)KE OTHOCUTEIILHOTO BOJIOYTIOPA,
JIOJKEH OBITh paBHbIM HyIHO [17].

ConeBoit 6anaHc MOXET ObITh TPEX THUIIOB:

1. CosieBoit 6amaHC TPAaH3UTHOTO THUIIA — 3aIac JETKOPaCTBOPHU-
MBIX COJIEH B TIOYBaX MaJIo U3MEHAETCS, a OaJlaHC TPYHTOBBIX BOJI pe-
T'YJIUPYETCsl B OCHOBHOM TIOA3€MHBIM CTOKOM M TpaHCIHpaIUeH.

2. ITonoxxuTenpHbINA COJEeBOM OajaHC (3acOJICHHE) — 3arac Co-
Jed B TIOYBE BO3PACTAET C KaXKIBIM ToJoM (mepudepur KOHTHHEH-
TaJbHBIX CYXHUX JI€JIbT, NOMMBI HM)KHETO TEYEHUSI PEK, OECCTOUHbIE
HU3MEHHOCTH). banaHc TrpyHTOBBIX BOJ| PETYJIHPYETCS B OCHOBHOM
WCIIapeHueM, BCIIEJICTBUE YEro MPOIECChl HAKOIICHHS COoJiel mpeol-
JafaroT HaJl POIlecCaMy TPaH3UTa U BBIHOCA.

3. OTpunarenbHbI coNneBOM OanaHC (paccoleHue) XxapaKkTepeH
JUIsl €CTECTBEHHO WJIM MCKYCCTBEHHO JPEHHPOBAHHBIX TEPPUTOPHUI
(IpeBHHE Teppachl PEUHBIX JOJIMH, JAPEBHUE JCIHTOBBIEC MOBEPXHO-
CTH, BOJIOpPa3/iC/ibHbIE U MPEArOPHbIE PaBHUHBI). ballaHC TPyHTOBBIX
BO/Jl PETYJIUPYETCA B OCHOBHOM MOJ3E€MHBIM OTTOKOM, YTO TTPUBOJIUT
K TOCIOJICTBY MPOLIECCOB PACCOJICHUS B MOYBAX.

Aeponomuueckue ceoucmea 3acONeHHbIX HNOYE. 3aCOJICHHBIC
MOYBBI TIPU HUCIOJIL30BAHUHM HUX B CEJIIBCKOM XO3SMCTBE MPOSBISIOT
HEOJIaronpusTHBIC CBOMCTBA: ILIEJIOYHASI PEaKIUsi MOYBEHHOrO pac-
TBOpA, TOKCUYHOCTh COJIEH, IJIOXUE BOAHO-(PU3NUECKUE XapaKTepH-
CTHUKH, HU3Kasg OHMOJOTHYECKas aKTMBHOCTb, ITyOoKas TpaHchopMa-
1S KOJUTOMTHOTO KOMILIEKCA.

D deKTUBHOCTh 3eMIIeIeTUsl CHUXKAETCA BCJEACTBUE BBICOKOU
KOHIIEHTPALMU COJIEH B NTOYBE, KOTOPHIEC BBI3BIBAIOT YTHETEHUE POCTA
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paCTeHHfI, Hapymasa MOCTYIUICHHC B HHUX IIMTATCIIbHBIX BCUICCTB H

BOJIbI (Tadm. 17) [49].

Tabguia 17

BnmsaHMe BacoJieHMS Ha INPOOYKTUBHOCTL KYJIbTYyP-—

HBEIX pacCTeHUM

CrerneHs CocTosHME CpeOHeCOJIeyCTOMYUYMBEIX pacTe-—
3aCoOJIeHNS I[IOYB HUM
[lpakTHMyeCckM YPOXaMHOCTb HOPMATMBHASA IOJIS [IOYUBEH-—
He3aCOJIEHHEE HOM PasHOBUIOHOCTU
Crnaboe yrHeTeHMe, BHIIAOE PACTEHUN;
Citabo03aCoOJIEHHBE | YPOXAMHOCTE CHMXAaeTCs IIPMMEPHO Ha

10-20 %

CpenHesaCOJIeHHEE

CpenHee yTHeTeHME, U3PEXEeHHOCTb I10-—
CEeBOB; YPOXaMHOCTbL CHmxaeTcsa Ha 20—
50 %

CHUIJIIBHOBACOJIEHHBIE

CuyibHOEe yTHEeTeHMe, I[IOCEBEl M3PEXEHHl;
HeoOxXoOouM nonbop COJIEyCTOMUMBEIX pac-—
TEeHUU

CoJIOHUAaKM

[lpom3spacTanT eOVHWYHEE pacTeHMSa; He-—
0OXOOMMO BO3IeJIEIBAHME TOJIBKO COJie—
YCTOMUMBEIX PAaCTEHUN

3acoJeHNE TTOYBBI HEOJIMHAKOBO BIIMSIET HA KYJbTYPHBIC pACcTe-
HUSI, YTO OOYCIJIOBJIIEHO UX arpoOHOMHUYECKOH COJIEyCTONYHUBOCTBIO.
Aeponomuueckas coneycmoudu8ocms — CIHOCOOHOCTb pacTEHUU
OCYIIECTBJISATh MOJHBIA UK Pa3BUTHS HA 3aCOJECHHOM MOYBE M Ja-
BATh B 3THX YCJOBHUSIX MPOAYKIHUIO, YAOBIECTBOPSIOUIYIO CEIBCKOXO-
3siCTBEHHOE TIPOU3BOACTBO [49]. B Tabn. 18 mpeacTaBieHsl JaHHBIC
110 arpPOHOMHUYECKOMN COJIEYCTOMUYUBOCTU KYJIBTYPHBIX PACTEHUA.

Tabioawuia 18

ATpoHOMMUECKAsa COJIEYyCTOMUMBOCTBL PaCTEHUM

HeycTomumBEIE CpenHeyCTONYMUBEIE YcrTonuymuBEele
[IosleBEIE KYJILTYPEL
Poxb, mnumweHmiia, CoOp-
o, KyKypy3a, Ion- AumMeHb, caxap-
dacoiab COJIHEUHMK, pucC, JeH, Had CBeKJia,
cosa, 0O0OBl KOHCKUE, parnc, XJOIOK
TOPOX
OBOIIHEIE KYJIbTYPE
Permc, cenbme- TomaT, nepel, Kalyc-— CeekJjla CTOJIO-
pet Ta, MOPKOBbL, cajlaT- Basd, cClapxa,
JaTyk, JYK, THKBA, WrnMHaT, KanycrTa
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orypel JINCTOBAA
KopMOBEIE TpaBEH
JOHHUK OeJBll, XeJi— BeckunvbHULIE,
Krniepep nonsy- . . o
. TBIM, MHOUWCKUM, KO- | ODepMyncKad Tpa-
uuim, JIMCO-— -
CTpel, KaHapeeuHUK Ba, IBIPEM BEICO-
XBOCT, KJIEBep . .
. KJIYOHEHOCHE, BOJIOC— K1Y, KOCTpel,
TMOPMIOHEIN, .
Hel ©e30CTHM, KJIEBEP | BOJIOCHEL, KaHal-—
KJIEBEP JIyI'O— N . -
. 3EMJISHUUHBIM, CyIOaH-— CKWUM, TIBIpen
BOM, KPOBO- .
ckad Tpaka, JOLEpPHa, aMEepPMKaHCKUMI,
xJjiebKa MaJleHb-—
. OBCSAHMIIA JIyrorasd, OBCSHMIIA BBICO-
KoCcTpel, 6e30CTHEM Kad
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OrxoHuaHme TabJjl.

18

HeycTorumBEE CpenHeyCTOMUYMBEIE YcTornumBele
[IstogoBEIE
I'pywma, abioHg,
rpenndpyT, JIAU-
b OpyT, T'paHaT, OuTa, WHXMKD,
MOH, aleJbCUH, OduHUMKOBAA IaJlb-—
OJIMBKOBOE IEepeBo,
MMHIOAaJb, abpu- Ma
BUHOTPAn
KOC, IepcCUuK,
crmBa
KycrapHukm
OJyleaHnp, JMUCO-—
Kammua, posa, Tya BOCTOUHad, MOX-— oc
o XBOCT
bemxoa XeBeJIbHMK, JaHTaHa y
Oy TEIJIOYHBIM

PaznuanbIe peKUMBI OPOIICHHUS, CTECIICHh M THI 3aCOJICHUS T10-
pa3sHOMY BIIUSIOT Ha BCXOXKECTh CeMsiH pacteHuit (tadmn. 19) [18].

Tabimawuia 19

BcxoxecTh CeMSH pacTEeHMM B 3aBUCUMOCTM OT

pexrmMa opomeHm4dg,

Q

o

CTelleHM UM THWIla 3acCcoJIeHMda II0UYUB,

Pexum opomeHmsa
IIpOMEIBHOM C
CremneHs IIPOMEIBHOM HenpoMEIBHOM HPERBAPITEIIBHEM
3aCOJIeHUS OIIPECHUTEIIEHEIM
ITOJIMIBOM
c | cx]| X c | cx]| X c | cx]| X
JlorepHa
CunbHada 17,5(17,015,8| 0,0 0,0 0,0 [35,5(21,0|15,8
CpenHsad 38,7130,0(20,0(13,3(10,0| 8,3 | HeT | HeT | HeT
Crnabasa 72,5139,0169,0167,5(29,054,0| "HeT | HeT | HeT
CymaHckasa Tpasa
CunbHasa 71,8(19,2(11,5|30,8(17,1| 0,0 |92,3148,7|19,2
CpenHasa 96,6 |73,0161,8|94,4|139,3|25,3| HeT | HeT | HeT
Cnabasa 95,0186,9|80,8|75,8|60,6|78,3| HeT | HeT | HeT
Kykypyza
CunbHasa 100 | 100 100 | 100 | 100 | 100 | 100 100 | 100
CpenHsas 100 | 100 | 100 | 100 | 100 | 100 | HeT | HeT | HeT
Cnabas 100 100 100 100 100 100 | HeT | HeT | HeT
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HeonuHakoBO pacTeHHs OTHOCATCA M K OOMEHHOMY HATpHIO,
COZIEpKAIIEMYCSl B TOYBEHHOM IOTJIOIIAIOIIEM KOMILIEKCE COJIOHIIOB
1 COJIOHITOBBIX TTOYB (Tab:a. 20) [49].
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Tabawura 20

OTHOCHUTEJIbHAS YCTOMUMBOCTB PaACTEHUM K OOMEeH-—

HOMY HaTPUII

HeycrTonuymuBEe CpenHeyCTONYMBEIE Y CTOMYMBEIE
MopxoBbL, wWnMHAaT, JlinliepHa, OOHHUK,
dacoJib, KYKypy-—
ToMaT, KJIeBep, dUMeHb, puc,
3a, kocTpely 6e3-
N OBCHAHMIIA BEHICOKAa4, CBeKkJla CTOJIOBad
oCcTHIM, S0JIOHA,
BMKa, JyK, penmuc, M caxapHas, IB-—
Trpyua, dYepelHd, . -
oBeC, puC, IIeHU-— pen BEICOKUM U
abpukoc . .
lia, POXb, COPTO CU3EM, amnBa

Takum 00pa3om, MOYTH BCE CENBCKOXO3IUCTBEHHBIE KYJIbTYPhI
MOTYT OBITh OTHECEHBI KaK K HEYyCTOWYUBBIM, TaK U CPEJIHE- U YCTOM-

YHUBbIM.

KOHTPOIJIBEHBIE BOITPOCEI

1. UYUro Takoe meJIOUHOCTL, COIOYCTOMUMBOCTEL IIOUB U
coJjieorTmaudar?

2. HasoBuTe kaTeropum NOUB IO COIOOYCTOMUMBOCTU.

3. HanmumTe ypaBHeHMe, OINMCHBawlee CcoJjieBoM Oa-

JIAHC TIOUB.
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5. BTOPUYHOE B3ACOJIEHME IIOYB U METO-

OBl
ET'O INPEJOTBPAIIEHUA

Bmopuunoe 3aconenue o4 00ObIYHO 00YCIIOBJIECHO TEepeMellie-
HUEM K TIOBEPXHOCTH BOJOPACTBOPUMBIX COJIEH M3 IITyOOKHX CIIOCB
MOYBOOOPA3YIOINX U TOACTUIAIONIUX TOPOJ U TPYHTOBBIX BOJ WU
CBSI3aHO C IPUTOKOM MHMHEPAJIHU30BAHHBIX BOJ| C BBIIICPACIIONOKCH-
HBIX OpPOIIAEMBIX MAacCHUBOB. Kpome 3TOro BTOPHYHOE 3aCOJICHHE
MOXET OBITH CIIEJICTBUEM HENMPaBUIbHON TEXHUKH MOJIMBA.

Bmopuuno 3aconenuble nougbl — MOUYBBI, KOTOPBIE B MPOIILIIOM
ObLIM IIOAOPOAHBIMH U 00padaThiBAEMBIMHU, HO TMOJBEPIVIMCH 3aCO-
neHuto. B pe3ynbTaTe yero B KOpHEOOUTAEMOM CJIO€ TTOYBBI COMEP-
KUTCS OOJBIIOE KOJUYECTBO JIETKOPACTBOPUMBIX W BPEIHBIX IS
PACTEHUH COJIEH.

[IpuauHBI BTOPUYHOTO 3aCOJICHHS:

— MOABEM YPOBHS MHUHEPAIM30BAaHHBIX TPYHTOBBIX BOJ M WH-
TEHCUBHOE UX UCTIapCHUE;

— Her((PEKTUBHOE OPOIICHUE U/HUJTH HEJOCTATOUYHOE OCYIIICHHE;

— Tepepacrpe/iefieHue 3amacoB JIETKOPACTBOPUMBIX COJIEH B
MIOYBOTPYHTAX 30HBI a’panuu 0e3 00IIero moabeMa ypoBHS TPYHTO-
BBIX BOJI IIPY MEPUOJINYECKOM YBIQKHECHHUU-UCCYIIICHUH TI0YB;

— HaKOIUICHHE COJIEH B KOPHEOOMTAEMOM CJIO€ TOYBBI MPH HC-
M0JIb30BAHUH Ha OPOIICHUE MUHEPATN30BaHHON BOJbI;

— HEYJIOBJIETBOPUTEIbHAS PaboTa MM MOJTHOE OTCYTCTBHE CETH
JTPEHAKHBIX KaHAJIOB;

— Teperpy3ka nacTOuIl, B pe3yJIibTaTe KOTOPOM IPOUCXOIUT
yBEJIMYECHUE (PU3NYECKOTO MCIIAPEHUs BJaru MO4YBOM MO MEpe yHWY-
TOKEHUS PACTUTEIBHOCTU M POCT KAMMWJUIIPHOM BIAronpoBOAUMOCTH
B CBSI3U C YIUTOTHEHUEM ITIOYB;

— cOpOC COJIOHOBATHIX BOJ MPH MX OTKAYKE M3 HE(PTIHBIX CKBa-
’KUH, YTOJLHBIX MIaXT, TPOMBIIIUICHHBIX MPEIPHSITHH;

— BTOPKEHUE MOPCKHUX BOJ IOCJIE OIyCKaHWs CYIIU WIH B pe-
3yJbTaTe Pa3pylICHHUS U CHOCA MepeMbIueK (Iam0), Orpa)Kaaromiux
CyIllly OT MOPCKOM BOJbl, @ TakK)Ke IOCJIE€ CHUJIbHBIX OYypb, I[yHaMH,
IITOPMOB U 3€MJICTPSICCHUM.

Craguu BTOPUYHOTO 3acoyieHust 1ouB [14]:

e 3acojieHue MOYB BJ0JIb HOBBIX OPOCUTEIBHBIX KAHAJIOB.
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e (O01Iee 3acoJICHUE OPOIIACMO TEPPUTOPHH.
e PaccojeHrne CTapoOpolIaEMON TEPPUTOPUU M 3aCOJICHUE
MyCTYIOMIMNX MPOCTPAHCTB.

Ha mepBoii craauu npoucxXoauT MHTEHCHMBHAS (UIbTpalUs BO-
Il U3 HOBBIX KaHAJIOB U TOBBIIIAETCS YPOBEHb TPYHTOBBIX BOJ B 30-
HE BIUAHUS KaHaia. Bosb kaHana oOpasyeTcsi 30Ha BTOPUYHOIO 3a-
COJICHUSL.

[IpodunakTHueCKUMU MEPONPUATUSMU TEPBON CTaAUM SIBIIS-
IOTCSI:

— TpaMOOBKa JTHUIIl ¥ CTEHOK KaHAJIOB MOCJIE UX COOPYKEHUS U
3alJIMBaHUE UX (KOJIbMATaX) HEOOJbIIMMHU MOPIUSIMHU MYTHOU BOJIBI;

— TpaMOOBKa B COYETaHUU C 0OpaOOTKOM JHUINA U CTEHOK Ka-
HAJIOB TOPSYUM Ma3yToM U He(PThIO (PEKOMEHIyeTCs TaKXe B coye-
TaHHUM C COJIOHIICBAHUEM );

— OOJIMIIOBKA KaHAJOB BOJOHENPOHUIIAEMBIMU IIJICHKAMH WJIU
OJIC’K1aMH TUIa ac(aIbTOB, ONTyMOB, IIEMEHTOB;

— PErYJISIPHBIM PEMOHT HPPUTALUOHHOW CETH, IOJJICpKAHUE
MPOEKTHOTO MPOo(uisi KaHAJOB, COXPAHCHHE IMPU OYUCTKE KaHAJIOB
3aKOJIbMaTUPOBAHHOTO WJIMCTBIMH HAaHOCAMH CJIOS Ha JHE U CTEHax
KaHaJI0B, 000pPY0BaHME UX IKCILTyaTallMOHHON apMartypoit [31].

Btopas craausi xapakTepusyeTcs OOIIMM 3aCOJICHHEM IOYB
opomaeMoil Tepputopuu. Bropas craausi peann3yercs B HECKOJIBKO
aTanoB (puc. 3):

IIarHM—
cToe ce-
30OHHOE

_RAMNTAe —

IIgarHM—
cTO€E IOo-—
CTOSHHOE

_RAMrNTTae—

CnJjsiou-
HOe 3a-
coJieHue

Puc. 3. Cramum oOmWero 3acoJIeHMS OpollaeMOM Teppu-—
TOPUN

YcTpaHeHrue Ce30HHOTO MATHUCTOTO 3aCOJICHUS MPOU3BOMST Me-
pamMu IKCILTyaTaIl[AOHHOTO M arpOTEXHUYECKOTO XapaKTepa, BETyIIH-
MU K IIOHHMKEHHUIO TPYHTOBBIX BOJI M YMEHBIIICHHUIO UcriapeHus. Kpome
ATOr0 MPOPUIAKTUIECKUMU MEPAMH SIBIIIOTCS IUIAHUPOBKA TMOBEPX-
HOCTH, TIIATEIbHBIC BErCTAIIMOHHBIC ITOJIMBBI, THIATEIbHAS MEXaHU-
yeckasi 00pabdOTKa, BEICOKAs 3aryIIEHHOCTh KYJIbTYPHBIX PACTCHHI.

Jlst 60pbObI ¢ MSATHUCTHIM TOCTOSTHHBIM 3aCOJICHHEM HCIOJb-
3YIOT: CHUCTEMAaTHYECKYH IUIAHHUPOBKY OpPOIIAEMOM TEPPUTOPUHU U
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MOAAEP>KaHNE €€ B BBIPOBHEHHOM COCTOSIHUM, CHU)KEHHUE TPYHTOBBIX
BOJI C TOMOIIBIO PA3PEKEHHBIX JPEH, YIYUYIICHHYIO TEXHUKY TTOJIUBA,
BBEJCHUE JIIOIIEPHOBBIX CEBOOOOPOTOB, YIYUIlICHHE KadyecTBa oOpa-
OOTKH, HEJIOMYIIEHHUE Pa3pbhIBOB MEXKIy OOpaOOTKOW M MOJHMBAMHU,
TIIATEILHOCTH TTOJUBOB.

Jns MUKBUAALMU CIUIOIIHOTO 3aCOJICHUS MPUMEHSIOT CUCTEMA-
TUYECKUU CIUIONTHOM TIIyOOKMM JpeHax (2—3 M), KamuTaJlbHbIE MHO-
TOKpaTHbIC IJIAHUPOBKH, MPOMBIBKM OOJBIIMMU HOPMaMH BOJIbI,
pacTATUBAIONINECS Ha HECKOJBKO JIeT, Ha (OHE HJIeabHO padoTaro-
el ceTH riyOOKUX KOJJIEKTOPOB U APEH.

Yrpo3a BTOPUYHOTO 3aCOJICHUSI MOYB TEM 0O0JIe€ CYIIECTBEHHA,
YEeM BBIIIE YPOBEHb MHHEPATU30BAaHHBIX T'PYHTOBBIX BoJ. [loHsTHE
Kpumuyeckuii ypogeHsb 2pyHmosvlx 600 BBeneHO b. b. IlosibiHOBBIM
[60]. KpuTtuueckoil Ha3pIBaeTCs TIIyOHMHA 3ajieTaHUs TPYHTOBBIX BOJI,
IpU KOTOPOW HAYMHAETCS 3aCOJIEHUE MOBEPXHOCTHBIX KOpHEOOUTae-
MBIX TOPHU30HTOB, MTPOUCXOJIUT COJICHAKOIUICHUE, TPUBOMSIIEE K YT-
HETCHUIO M THOCIIH CENbCKOXO3SHCTBEHHBIX PACTEHUM.

Kputnueckyto riayOuHYy TPyHTOBBIX BOJ MOKHO OMNPENETUThH MO

dbopmye:
hkp = hmax + a,

r€ My.x — HAMOOJIbIIAsl BBHICOTA KANWJUISIPHOIO MOAbEMa B HUCCIe-
TyEMBIX TOYBAX; @ — TJIyOMHA pacinpoCTpaHEHHs] OCHOBHON MAaCCHI
KOPHEH CEJIbCKOXO3IMCTBEHHBIX PACTEHHM.

Kputnueckass riiyOMHa TPYHTOBBIX BOJI MOXET HU3MEHSATHCS OT

1,5 B nerkux 10 3,5 M B TsDKeIbIX ouBax (Tadi. 21) [14].
Tabawuia 21
KpMTquCKaH I‘JTy@MHa TPYHTOBEIX BOIO B 3aBVMCHMMOCTU
OT MeXaHMYeCKOI'O COoCTaBa

MexXaHnJyeCcKMi COCTAaB Kpnrnieckas IyiyGuHa IpyH-
TOBEIX BOJ

Jlecctl, [IBIJIEB A THIE 3,5-4,0

CYTJIMHKU

CpenHue CyIJIMHKU 3,0

Taxesible CYTJIMHKU 2,0

TsaxeJiele ITJIMHEL 1-1,5

[Tlecku 0,5-1,2

Koppoit B. A. Obuta npemioxkeHa ¢hopmysia A OLIEHKH BEPOSIT-
HOM KPUTHUYECKOU ITyOUHBI 3aJIETaHUSI COJIEHBIX TPYHTOBBIX BOJI:
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L=170+ 8¢+ 15,

rjae L — KkpuTudeckas riryorHa, cM; ¢ — CpeJiHerojioBasi remmneparypa, °C.

Yem BhbIllIe CPEAHETO0BAsI TEMIIEpaTypa pEeruoHa, TeM OOBIYHO
BBIIIIE CYMMapHOE UCIapeHue U 0ojiee MUHEPAIN30BaHbl TPYHTOBbBIC
BOJIBI [31].

[IpoBeneHre KOMIUIEKCA MEIMOPATUBHBIX MEPOIPUATHM Ha-
MIPaBJICHO HA PEryJMpPOBAHUE YPOBHS TPYHTOBBIX BOJ 3a CUET OPO-
ICHUS, JPECHAXA U arpOTEXHUYECKUX Meponpusarui. KauectBo mo-
JIMBHOM BOJbI HAIPAMYIO BJIMSET HA COJIEBOM PEXUM IouB. Bona
JTOJKHA COJIEPKAaTh TAKOE KOJMYECTBO COJIEH M MPUMECEU, KOTOPHIC
HE TOJIbKO HE ObLIN Obl BpEAHBIMH ISl PACTCHUH, HO U, CaMOE TJIaB-
HOE, HE BTN OBl OTPUIATEIHLHO Ha TIOYBY.

[IpumeHeHre BOA MOBBIICHHON MHUHEpAIU3alMU B OPOIIA€MOM
3eMJICJICIINU TOJDKHO OCHOBBIBATHCA HA T'PAJalMsAX, PUBEICHHBIX B

Tabm. 22 [31].
Tabiwuia 22
[I[pyMepHBEEe Tpamalluu UM BO3MOXHOCTB XO3SAMCTBEHHOTO
MCIIOJIb30BaAHMSA BOJX IMOBHIEHHOMW MMHEepAaJIM3alLUU

KoHrten-
TPAaIs BO3BMOXHOE MCHIOJIE30BAHMUE B XO3SM-
o HasBaHMe BOL
coJiert, crBe
r/JI
OpomeHre, XUMMUYECKME MeJmopa-—
OnpecHeHHBle |UMM 1 pas B
0,5-1 LEeJIOUHBIE 3-5 jeT, npoMmelBKa 1 pas B Ion,
(comoBuEe) npeHaxHe oTrBonm 10-15 % BOZO-
3abopa
0.5-1 OnpecHeHHBe | TO Xe, HO XMMMUECKME MeJimopa-—
! CyJib®aTHEE UMY HE HYXHEI
CraboMmHe—
OpolmeHre, IIOJIMBEL IIPOMEIBHEE,
panmMs30BaH-
1,0-2 IIPOMEIBKA 1 pas B I'OL, IOpeHaxX-—
HBIE CYJIb-— ¥ °
HEIM oTBOn 20-25 % BOmo3abopa
baTHEIE
Bomomnom XMBOTHEIX; OpPOUIEHUE IIPO-—
MuHepasmso-—
MEIBHOE JIETKMX IIPOHMIIAEMBIX II1eC—
BaHHBIE,
2-3 YaHBIX I10YB, IIPOMBIBKA 1 pas B
XJIOPUIOHO— o °
ron, IOpeHaxHem oTBon 30-35 %
CyJibdaTHEIE
BOnmozabopa
[IOBBIIEHHOM Bomomom XMBOTHEIX; OPOIIATH
3-5 MUHEepaus3a— | MOXHO TOJIBKO I[IeCKM WM WeOHM-—
UMY XJIOPMIO— | CTEHE I[IOYBEBI, IIOJIMBEL [IPOMEIBHEE,
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HO-
CyJibbaTHEIE

KyJIbTYyPHE IIOBBIIEHHOM COJIe-—

YCTOMUMBOCTM, [HacTOUIa, CEHO-—
KOCEL C TaJIOOMTHOM pacCTUTEJb-—
HOCTBK, IOpeHaxHeM oTBOn 30-60

o

o2

BrIcOKOM MM-—
Hepaamn3alumumu
XJIOPUOHO—
CyJibbaTHEIE

MoxHO opowmaThk CylecCu U IIeCKU
I TOJIbBKO BBICOKOCOJIEYCTOMNUYMBEE
1 TaJlobUTHEIE pPaCTeHMA; I[IOJIUBE
CUJIBHOTIIPOMBIBHEIE KaXIOBM IO,
IpeHaxHBEM BomooTeon 50-70 %.
MOXHO MCIIOJIB30BATh IOJIA [IPOMBI—
BOK COJIEM, HO C I»ocJenyouemn

IOIIPOMEIBKOM IIPECHOM BOIIOM
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OxoHyaHue Tabjg. 22

KoHIre -
TpanmMg BoBMOXHOE MCIOJILB30BAHME B XO3SMU-—
. HasBaHme BOIO
coJieu, cTBE
r/JI

Bonmoewmel 1njid peIOOBOINCTBA M BO-—
nornJjaBapuer IITUMLB, IOJ8 [I0JIMBa
M BHIPAlMBAHMA TPOCTHUKA TexX-—
HMYECKOTO WM KOPMOBOTO, Ta-
JIOOMTOB KOPMOBHIX WMJIVM IIPOMHIII—

OueHb BEICO-
KO MMHepa-—
10-15-20 | nuzauumu
cyJbdaTHO—
XJIOPUIOHEIE

JIEHHBIX
PaccoJs
BomoeMel-MCHIapuUTeNM OJjsa OOOBEUU
XJIOPUIOHEIE U -
20-30-50 Pas3HBIX COJIeM, IIOJIydeHHue Jie—
cylbdaTHO- .
UeOHBIX T'pd3ey U IOp.
XJIOPUIOHEIE

Benyuiee 3HaueHHE B CHUCTEME KOMILJIEKCHOI'O PEryJIMpPOBaHUs
IJIOAOPOAUSL OPOILIAEMBIX 3EMENb MMEIOT COCTABJIEHUE IOJTOCPOY-
HBIX IIPOTHO30B BO3MOYKHBIX M3MEHEHUMN IMOYBEHHO-MEINOPATUBHBIX
yCJIOBUI TEPPUTOPHI B pe3ybTaTe OpOIIEHUS U pa3paboTKa Mep 1o
NPEAYNPEXICHUIO PA3BUTHSI HETATUBHBIX IPOLIECCOB.

Cpenu MeponpusiTuii o 60psr0e ¢ BTOPUYHBIM 3aCOJICHUEM TTPU
OpPOLIEHUH MOYHO BBIJEIUTD CIECIYIOIIUE HAPABICHUSA:

1. TlonnepxaHne Ha OPOMIAEMBIX 3EMIIIX MEJIKOKOMKOBATOU
CTPYKTYpPbl IIOUBBI ITyTEM BBEJEHUSI TPABOIMOJIBHBIX CEBOOOOPOTOB U
IPUMEHEHHS B KaXKJOM MOJIeé CEBOOOOPOTa COOTBETCTBYIONICH arpo-
TEXHHUKU. B pe3ynpTare JaHHOrO MEPONPHUSITUA MPOU30UIET YMEHb-
HICHUE KalWUIAPHOTO MOAHSATUS BOJAbl B BEPXHUE CIIOW U CHUKEHUE
VCIIAPEHUS BJIATH C HOBEPXHOCTH MOYBBHL.

2. CoOnrofieHre TOJIMBHOTO PEXKUMA, MO3BOJISIONIETO MOJIEP-
KUBaTh JIOMYCTHUMYIO JJISI PAacCTEHHl KOHIIEHTPALHMI) MOYBEHHOIO
pacTBopa.

3. IlpenorBpaimeHne BO3MOXKHOCTH MOIbEMA TPYHTOBBIX BO/I.

4. IlpumeHeHre Ha OPOIIAEMBIX 3EMIIAX KOMILUIEKCA arpoTex-
HUYECKUX MEPOIPUATHUI, B TOM YHCIIE:

— 3arylieHue IMOCEBOB, YTOOBI JIyUIl€ 3aTEHUTHh MOBEPXHOCTH
MOYBbl U TEM CAMbIM YMEHBIIUTh UCIAPEHUE, &, CIEAOBATEIbHO, U
HAKOIUIEHUE COJIEH B TAXOTHOM CJIO€ TTOYBHI;

— CBOEBpeMeHHasi 00paboTKa OpoIIaeMbIX MOYB (MOCE KaXI0-
ro MOJMBA MPOU3BOJIUTH JIBA-TPU PBHIXJICHUS MOYBHI HA TIyOuHy 10—
12 cM, paspylieHue YIUIOTHEHHOW IUTYKHOM MOJOIIBEI, 00pa3ylo-
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HIEHCs HA CTApPOMAaXOTHBIX 3EMJISIX, TAK KaK OHAa MeIaeT MpocavyuBa-
HUIO BOJIbI BHU3 U POMAYUBAHUIO MTOYBHI);

— IJIAaHUPOBKA U BbIPABHUBAHUE OPOILIAEMbIX 3€MEJIb;

— MOCaJKa BJIOJb OPOCUTENIBHBIX KAHATIOB JIECHBIX ITOJIOC, KOTO-
pbhIE€ CHHXAIOT CKOPOCTh BETpPa M MOBBIIMIAIOT BIAXKHOCTH BO3/yXa,
YTO, B KOHEYHOM CYETE, YMEHBIIAET HCIAPEHHUE BJIaru MOYBOWU H,
CJIe0BATENbHO, TIOIHITHE COJIEH B BEPXHUE CIIOU;

— MEJIMOPATUBHO-3KCILTyaTallMOHHbIC MEpONpUsATHUs (CO0JIrOIe-
HUE€ MPABUIBHBIX PEKUMOB U TEXHHKH IOJIMBA, TUIAHOBOTO HOPMH-
POBAaHHOI'O BOJOIOJb30BAHUSI U MOHMKEHHE YPOBHS MHUHEPAIU30-
BaHHBIX TPYHTOBBIX BOJ NMPHU OJM3KOM MX CTOSHUHM K JHEBHOU TIO-
BEPXHOCTH);

— Oopb0a 3a yMeHblIEHUE (DUIBTPALIMOHHBIX MOTEPh BOJABI U3
KaHaJOB.

5. IlpaBuibHOE HCNIONB30BAHME OPOCUTENBLHOU cUCTeMBI. [lo-
CJIc OKOHYaHMS BETETAIIMOHHBIX TOJMBOB Pab0OTa OPOCUTEIBHBIX Ka-
HaJIOB JOJKHA OBITh MOJIHOCTHIO MPEKpallleHa U TeM CaMbIM JIMKBU-
JUPOBAH WCTOYHHMK MOMOJHEHUS U MOABEMA TPYHTOBBIX BOJ, YXY-
MIAIOIIUH METUOPATUBHOE COCTOSIHUE.

6. buoTtnueckue MeIMOpalMi BTOPUYHO 3ACOJICHHBIX OpoIllae-
MBIX 3€MEJTb:

— arpoJIeCOMEIUOpALIUs, COUYETAIOIAsl BhIPAIIUMBAHUE TPATUIIU-
OHHBIX CEITBCKOXO3SMCTBEHHBIX KYIbTYP U JPEBECHO-KYCTAPHUKOBBIX
YKU3HEHHBIX (POpM TaIO(PUTOB, BBIMOJHSIOMNX (PYHKIIHIO OHOJIOTH-
YECKUX HACOCOB;

— MEJMOPATUBHBIE CEBOOOOPOTHI, 0OECIECUUBAIOIINE paccoJe-
HUE C MOMOUIBIO PA3JIMYHBIX Tal0(PUTOB, KOTOPHIE SBISIOTCS MPEI-
IIECTBEHHUKAMH W/WJIM COMYTCTBYIOIIUMH KOMITOHEHTaMHU CEJIbCKO-
XO3MCTBEHHBIX KYJIbTYP.

B kadecTBe OCHOBHBIX MPEAYNPEAUTEIBHBIX U MEIUOPATUBHBIX
Meponpusitui, nopeimarommx KIIJ[ opocuTenbsHON ceTH U CHUMXKAIO-
X QUIBTPALUIO B OPOCUTENBHBIX KaHANIaX, BHICTYIIAIOT OOJIMIIOBKA
KAHAJIOB HEMPOHULAEMBIMU YKPAHAMH U COOPYKEHHE OPOCUTEIbHBIX
KaHaJI0B B 3aKPBITHIX TpyOompoBoaax [31].

Bo Bcem Mupe mposiBieHHs] BTOPUYHOI'O 3acCOJICHUsI HaOoaa-
toTcst Ha 40-50 % muomaau opomaeMbIX 3€Mefib. DTH 3€MJIM 1at0T
CHIDKEHHYIO TTPOAYKIHIO VI BBIMAIN U3 3€MJIEICNIHS MIOJHOCThIO. B
Nupnu miomaib BTOPUYHO 3aCOJICHHBIX MOYB MPEBBIMIAET 7 MJIH Ta.
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boiniee 2,5 MiIH ra no4B pa3HOM CTENEHU 3aCOJIEHHOCTH BCTPEYAIOTCS
B npoBuHIuu llenmxkad (Ilakucrtan), uto cocrtaBisier 2627 % ee
TeppuTOopuu; B npoBUHIMK Cung — 5,2 miH ra (98 % ot Tepputropuu
MIPOBUHIIUN).

B ctpanax bimxuero u Cpegnero Bocroka n CeBepHoit Adpu-
KM OPOILIAEMOE 3eMJIEIETINE NTPUBOJUT K 3aCOJEHHIO MOYB H3-3a OT-
CYTCTBUSI WJIU HEJOCTATOYHOCTH JPEHAXKHBIX YCTPOUCTB, IIOXOTO
KA4eCTBAa WJIM MCIIOJIb30BAaHUSI PEUYHBIX WJIM MOJ3EMHBIX BOJ MOBBI-
MICHHOW MUHEpaU3alliy B KA4€CTBE MOJUBHBIX BOJ [79].

B Agctpanuu (CeBepHasa Buxrtopusi) mouBbl 3aCOJI€HBI Ha TEP-
putopun 80 ThIC. ra. MuHepanu3aius rpyHToBbIX Bod a0 10—40 r/n
[81]. IIpoBoaMMBIE TTPOMBIBKH, TIyOMHA 3aKIagKH JIPEH U TOHMKE-
HUE YPOBHS COJICHBIX I'PYHTOBBIX BOJ HEJAOCTATOYHBI AJisI OOPBHOBI C
3aCOJICHUEM.

B Aprentune (Ilataronust) 40 Thic. ra 3eMelb, OPOIICHHBIX B
XIX B., ceroans Ha 50 % 3acoseHbl BCIICACTBHUE MEPENOINBOB, 00JIb-
IIUX DOTEPh BOJIbI B KAHAJIAX U HEJIOCTATOUYHOCTH JIpeHaxa [76].

BTopuuHoe 3aconeHue W MIENOYHOCTh MOYB SABISIOTCA CEPbhE3-
HOM Tpobsiemoit B 3anagHoit yactu CHIA. Okosio 4 MiIH akpoB Opo-
IIAEMBIX 3€MEIb HYKIAKOTCS B MEIUOPATUBHBIX MEPONPUITUAX I10
YCTPAHEHUIO OTPHUIIATEIFHOIO BIUSHUS U30BITOYHOTO TepeyBIIaKHE-
HUSL U 3aCOJICHHOCTH.

CuibHOE 3acoJIeHHME OpOIIAaeMbIX MACCHMBOB HAOIIOIAE€TCS HA
tepputopun Kutas, Upana, Ammkupa, Cederana u TyHuca. Pazsutue
BTOPUYHOIO 3aCOJICHUS XaPAKTEPHO U ISl HEKOTOPBIX pailOHOB OTO-
BOcTOKa EBpornenickoit yactu Poccun, 3akaBkasbst u CpegHent Asuu.

KOHTpPONEBHEIE BONPOCH

1. UYro Taxkoe BTOPMUHOE 3acojieHue? [IpMUMHEL
BTOPUYHOTO 3aCOJIEHUA.

2. HasoBuTe cTamuu BTOPMUHOT'O 3aCOJIEHUA.

3. VYKaxmuTe OCHORHEE HalpaBJIeHUa IHO Oopbbe C

BTOPMYHEIM 3aCOJIeHMEeM.
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6. MEJIMOPALIMA 3ACOJIEHHBIX IIOYB

st 000CHOBaHUST METUOpPALMI U BHIOOpPA METUOPATUBHBIX
MIPUEMOB YUUTHIBAKOTCS:

1. CBoiicTBa OYB — COJIEp>)KaHME OOMEHHOTO HATpHsl, CTEIIEHb
3aCOJICHUS, COJIEBOM OajlaHC MOYB, TJTyOMHA 3ajeraHus KapOOHATOB
KaJIbIUS U TUIICA, YPOBEHb U MUHEpATU3aIus TPyHTOBBIX BOJI.

2. Knumartrnueckue yclioBHs — KOJIMYECTBO BBIMAIAFOIIUX OCAJIKOB.

3. Crnenuduka ceIbCKOX03SIMCTBEHHOTO UCIOIBb30BAHUS — Talll-
Hs, CEHOKOC, ITacTOUIIE, CaJOBbIN WU TJIOAOBBIN YYAaCTOK.

Hwke npuBeieHsl CriocoObl paccoyieHus ouB (puc. 4).

MexaHnyecKui crocoo
yIaJeHus CoJiei

IToBepxHOCTHAs

[IpombiBKa

CkBo3Has

Jamarka coneit

DNEKTPpOIn3

DnexkTpoocMoc

DnexkTpomenuopanus

Dnektpodopes

Croco0sbl
paccolieHus
I104YB

Tepmuueckuii nmap

N3BecTkOBauue

FJIY6OKOG MCIIMOPATHBHOC

T'unicoBanue

Kucnosanue

Puc.
JIEHHBIX IIOUB

Crnoco0bm

dochopuroBaHue MO4YB

PBIXJICHUE
‘ Brecenue ToHKO
duromenuopanus HU3MEIBYECHHON Cephl
[TouBoyKpenuTEIbHBIC
3emaeBaHue
arpOXMMHUYECKUE
MEIUOpaIun
Camomenuopanus
Y nobputenpHbIC
XuMudeckass MeIuopaIus MeJimopalnun

yIOaJjleHMsd COJIe M3 Opoduid 3aco-—

Mexanuueckuii cnocob yoanenus coneil — crpebaHue COJIEBOU
KOPKH COJIOHYAKOB WM CHJIbHO3ACOJICHHBIX IT0YB TPAKTOPHBIMH
CKpeOKaMU C MOCIIENYIONIEH ee TPaHCIIOPTUPOBKOM 3a MPEEIbl OPO-
maemMoro MaccuBa. OH TIPUMEHSIETCS B OCHOBHOM Ha CHJIBHO3AaCO-
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JICHHBIX TMOYBaX IEepe]] MPOMBIBKAMH, YTO CIIOCOOCTBYET COKpallle-
HUIO pacxojia MPOMBIBHBIX BOJ Ha PacCOJICHUE.

Ilpombvieka nousbt — KOMILIEKC MEPOIPHUATHH, 00eCTeUnBarO-
I CHIDKCHUE W30BITOYHOM KOHIICHTPAIIMM TOKCHYHBIX COJICH B
MIOYBE JI0 JOIYCTHUMOTO ISl CeTbCKOXO3SIMCTBEHHBIX KYJBTYp Tpee-
Ja, MMyTeM IoJa4Yu Ha TOBEPXHOCTh ITOYBHI BOJIBI U YIAJICHUS PACTBO-
pa cojiel 3a cYeT JpeHa)ka 3a Tpeaesibl MPOMBIBHOW TEPPUTOPHH.
[IpoMBIBKa 3aKjIIOYaeTCs B 3alOJHCHHH IIOPOBOTO MPOCTPAHCTBA
MIPOMBIBHOM BOJIOM JJIsI MOCIEAYIOIIETO yAaJIeHUS JIETKOPaCTBOPH-
MBIX COJIeH 3a MpeAeIbl IOYBEHHOTO MPO(IIISI 3a CUeT UX MepeBo/ia B
MMOYBCHHBIM PACTBOP, CO3JaHWE TPABUTAIMOHHOW WM HAIOPHOU
bunbTpauy, TPOMBIBHOM BOBI [24].

JIJ1s1 MPOMBIBKH TOYB PacCYUTHIBASTCS MpOoMbIBHAs HopMa. OHa
3aBHUCHT OT (DU3UKO-XMMHUYECKHUX CBOWMCTB IMOYBHI (THII TOYBHI, CTE-
MIeHb 3aCOJICHUS, THAPOXUMHUYECKHE U (DUIIBTPAITMOHHBIE CBOMCTBA).

lIpomvisnas nopma (HETTO) — 0OBEM BOJIbI, HEOOXOAUMBIN IS
yaaneHus U30bITKa TOKCHYHBIX COJIEM M3 pacdeTHOro cios. Paccum-
TBIBACTCS 110 aHAJIMTHYCCKUM 3aBHCHMOCTSM HIIM II0 MOJCIISM BJja-
rocoJjierepeHoca ¢ UCIMOIb30BaHUEM COOTBETCTBYIOIIMX KOMIIBIOTEP-

HbIX TporpamMm. HambGosee npocta u ynobna dopmyna B. P. Boo-
oyesa [7]:

IOOOOhHs a'-C,
wHT — C. )
S JIoI

rae Myt — IPOMBIBHAs HOpMA; ¢ — TOKa3zaTesb cosieoTnayu; hy, —
pacyeTHasi riayouHa onpecHeHus; C; — UCXOJIHOE COJIEpKaHUE COJIEH,
BBIPAXKEHHOE 4YE€pe3 KOHILEHTPAIMIO JIETKOPACTBOPUMBIX COJICH Tpu
MOJIHOM HACBIIIEHUH TTOPOBOT0 MPOCTPaHCTBA MOUBHI, /11, (%0); Cyxon
— JIOTTyCTUMas KOHIICHTpAaIlKs TOYBEHHOT0 pacTBopa, 1/1, (%).

3HaueHUEe nmapaMmeTpa O MEHSIETCS B 3aBUCHUMOCTH OT T'PaHyJIO-
METPUYECKOIO0 COCTaBa W THUIA 3ACOJCHHS: CYTJIMHHUCTBHIE IOYBbI
¢ = 0,92-1,98; TsoxenocyrnmmHHUCTBIE TTOYBHI ¢ = 1,22—1,78; rinHu-
cteie mouBel ¢ = 1,80-3,30. Bosbiime 3HaUYCHUS XapaKTEPHBI IS
CyJIbpaTHOTO THUTIA 3aCOJICHUSI.

[Ipy paBHOMEPHOM 10 TJIyOMHE UCXOJHOM 3aCOJICHUU MPOMbIB-
HYI0 HOpMY HETTO M, 7 onipenensitoT 1o popmyne C. @. ABepbsiHoBa

[1]:
MWHT - (ZA \Y mdtw + hns )na ’
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rie A — mapamerp, BaBI/ICHHlI/II/I OT TpeOyeMOl CTENEHU OMPECHEHUS
TOYBBI B KOHIIE MPOMBIBKH C:C=C, qon — Cn / Cy— C,, Tne Cn —
MUHEpaIu3alus TPOMBIBHBIX BOM, I/J; my; — KO3G(UIIMEHT KOHBEK-
TUBHOU U dy3nH, M2/CYT; N, — aKTUBHAsI IOPUCTOCTh MTOYBOTPYHTOB
B JOJISIX OT 0ObeMa. 3HaueHue mapameTpa 4 B 3aBUCUMOCTH OT CTe-
TICHH OIPECHEHUs [OYBHI B KOHIE MPOMBIBKM C OIpPEeNIseTcs B CO-
OTBETCTBHUM C TaOJI. 23.

Tabaurnga 23

Onpemenenmne napamerpa (A) B koHIe npomeiBxu (C)
B 3aBUCHUMOCTM OT CTENEHM OINPECHEHMUS I[IOYBE

¢c|0,001(0,005{0,01|0,02|0,04(0,06[0,08[0,10/0,12(0,14
A| 2,19 1,82 |1,65|1,45|1,24}1,10,0,99|0,91/0,83|0,75
C| 0,16 | 0,18 [0,20({0,25|0,30/0,35(0,40(0,45(0,50 -
A| 0,70 | 0,65 |0,65|0,48(0,37(0,27,0,18|0,09 0 -

OpHEHTUPOBOYHYIO BEJIMUYUHY IPOMBIBHOM HOPMBI HETTO B 3a-
BHUCHUMOCTH OT I'PAHYJIOMCTPHUYCCKOI'O COCTaBa I1O4YBbI, TUIIA U CTCIIC-
HH 3aCOJICHHUA MOXHO OIIPCACINTDb MJIsA CJIOA ITOYBBI MOIITHOCTBIO I m
(v'/ra).

B pE3yjabTaTC HA OCHOBEC COJICBOI'O COCTaBa IIOYB JACJIACTCA
CPYIIIUPOBKA ITOYB I10 COJIEBOMY COCTaBY B 3aBUCHUMOCTH OT COAEP-
KaHus cojier (Tabum. 24) [24].

Tabimauia 24
I'pynnupoBKa HNOYB IO COJIEBOMY COCTaBY B 3aBUCU-
MOCTMU
OT COIepXxXaHus COJIeMN

ConmepxaHne I'pyrnna mnoyB O COJIEBOMY COCTAaBY
coJier B
pacuyeTHOM
cjoe Jo Ha- CYJIBEQaTHO- | XJIOPUIOHO—
XJIOpUOHAaS cyJibQaTHasd
gaJsia INpo- XJopunHasd | CyJbdpaTHadA

Q

MEIBKM, & OT
MaCCEl ITOYBEI

[IOUBEl JIETKOT'O T'PaHyJIOMETPUUECKOT'O COCTaBa CO CBODOI—
HOM coJeoTrauduen

d= 0,62 ¢ = 0,75 a = 0,82 ¢ = 1,18
0,5-1,0 4500 4000 3500 -
1,0-2,0 6500 6000 5500 4000
2,0-3,0 7500 7000 6500 5500
3,0-4,0 8500 8000 7500 7000

I[IoUuBHEL CPeEIHECYIJIVMHNMCTEIE WMJIM aAdHAJIOT'MMUHEBEIE VIM IIO COJIEe—
orTmade, CJIOMCTHE IIOWBEI HEOOHOPOIHOI'O TI'PaHyJIOMETpUMUEe—
CKOI'O COCTaBa
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a = 0,92

a=1,02 a = 1,12 = 1,48
0,2-0,5 4000 3000 1000
0,5-1,0 6500 5500 4000 -
1,0-2,0 9500 8500 7500 4500
2,0-3,0 11 000 10 000 9500 7000
3,0-4,0 12 000 11 500 11 000 9000
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OrxoHyaHme TabJl.

24

ComepxaHme
coJiey B
pacueTHOM
cjioe mo Ha-
yajia Hopo-
MEBIBKM, % OT
MaCChl ITOYBEI

I'pynmna rmoys IO COJIEBOMY COCTABY

XJIOPUITHA ST

CyJIbQaTHO-
XJTOPHUIHAS

XJTOPMITHO —
cyJippaTHad

CyJbpaTHad

[IOUBEL TJIMHUCTEIE WM CYIJIMHUCTEE C IIOHMXEHHOM COJIEOT—

mauen

a = 1,22 a = 1,32 a = 1,42 a = 1,78
0,2-0,5 5000 3500 1500 -
0,5-1,0 8500 7000 5500 -
1,0-2,0 12 000 11 000 10 000 5500
2,0-3,0 14 500 13 000 12 000 8500
3,0-4,0 15 500 15 000 14 000 11 000

[IOUuBEl TJIMHMUCTHE C HMBKOM CoOJiIeoTIHaden

a = 1,80 a = 1,90 a = 2,10 a = 2,40
0,2-0,5 7000 4000 2500 -
0,5-1,0 12 500 10 000 7000 -
1,0-2,0 18 000 15 500 15 000 7000
2,0-3,0 21 500 19 000 19 000 12 000
3,0-4,0 23 000 21 500 21 000 14 500

[IOUuBEl ITJIMHMCTHBIE CJIMTHE

a = 2,70 a = 2,80 a = 3,00 a = 3,30
0,2-0,5 11 000 6000 3000 -
0,5-1,0 19 000 14 500 12 000 -
1,0-2,0 27 000 22 000 21 000 10 000
2,0-3,0 32 000 28 000 25 000 15 000
3,0-4,0 35 000 31 500 30 000 20 000

B. A. Kosna [80] mpemyioxun aMoupudeckyto Gopmyiny pacuye-
Ta o0beMa MPOMBIBHOW BOJIBI JJIi PACCOJICHUSI 2-METPOBOM TOJIIIH

II04YBBbI:

Y=ny-n, n3-400 - x+ 100,

riae Y — 06beM MPOMBIBHOMN BOJbI, M°/Ta; X — CPEIHHIT IPOLEHT JIer-
KOPaCTBOPUMBIX COJIEH B 2-METPOBOM TOJIIIE MOYBBI;, #; — KO3 Pu-
IMEHT, 3aBUCSIIMI OT MEXaHUYECKOro cocTapa: /i necka = 0,5, mis
cyrnudka = 1,0, qist riusbl = 2,0; 1y, — KoO3QPUIUEHT, 3aBUCSIIUNA OT
rIyOUHBI TPYHTOBOM BoAbL: nipu 1,5-2 M = 3, npu 2-5 = 1,5, npu 7—
10 = 1,0; n3 — xo3dPUIMEHT, 3aBUCAIINA OT MUHEPAIU3ALUUA TPYH-
TOBBIX BOJ: npu ciaaboi = 1,0, nmpu cpeaneir = 2,0, mpu pacconax =
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3,0, mpy HaMOPHBIX TPYHTOBBIX BOAAX J00aBisieTcs UHACKC ny (0T 1
70 2).

IIpu mpoBeneHUH MPOMBIBKM MOYB HACTh MOJaBaeMOW Ha Mpo-
MBIBKY BOJbl pacXoAyeTcsl Ha UcHapeHue, OOKOBON OTTOK U (PUIIbT-
palmio U3 MOAAIOIIEH CETH.

IIpomvienas nopma (OpyTTO) — CyMMapHBI 00BEM BOJIBI, TPE-
OyeMBbIi 171 IPOBENEHHS NIPOMBIBKU (M;,). OH 3aBUCHUT OT TEXHOIO-
TUU pacipeaeieHUs BOJIbl Ha MPOMBIBAEMOM YYACTKE, Ka4eCTBA IOJ-
TOTOBKH MOYBBI K TPOMBIBKAM.

Ms, = KN+ U+ C+ b,,,

rae M, — npoMeiBHass HopMma OpyTTO; K — KOO()(UIMEHT, YYHUTHI-
BAIONIMI HEPAaBHOMEPHOCTh pacHpeiesieHUs] MPOMBIBHOW HOPMBI
HETTO, 3aBUCUT OT YKJIOHA, CINIAHUPOBAHHOCTHU MOBEPXHOCTU U TEX-
HUKHU pacripenenenusi Boasl. [Ipu 3aromiennu yekoB K cocTaBisieT
1,16—1,25, npu nonuse HamyckoM 1o nmojiocam — 1,10—1,20, opu no-
auBe 1o 6opozgam — 1,05—1,10, mpu monuBax AoxiaeBanuem — 1,1—
1,2; N — pacueTHass npOMbIBHAas HOpMaA HETTO, M /ra; M — UCTIApECHUE
C BOJHOII MOBEPXHOCTH 3a BPEMsI IPOBEICHHS MOMMBOB, M /ra; C —
MOBEPXHOCTHBIA COpOC M MOTEPH B KaHanax oT 5 1o 35 %; b, — 0o-
KOBOil OTTOK, M/ra. [IpOJOIKUTEIBHOCTD MPOBEICHUS IPOMBIBKH
YKa3bIBACTCSI C MPOITYCKHOM CITOCOOHOCTHIO IPEHAKHO-KOJIIIEKTOPHOM
CETH U PaCCUUTHIBACTCS O (POpMYJIE:

t:M5p/ V(,

rae ¥V, — CKopoCTh (PUIBTPALUK IPOMBIBHBIX BOJI, M/CYT.

[lo opraHu3aliMOHHO-XO3SUCTBEHHBIM TMPHU3HAKAM TMPOMBIBKH
MOYB MOJIPA3ACIISIIOT HA KAUTAIbHBIE U 3KCIUTyaTallMOHHBIE. 3EMIIN
CpEeaHE3aCOJICHHBIE, CHIIBHO3ACOJEHHBIE U COJOHYAKU HYXIAIOTCA B
IIPOBEACHUH KalUTaJIbHBIX MTPOMBIBOK. Ci1a003aCcoJIeHHbIE TOYBHI OC-
BAMBAIOTCS KalMTAIbHBIMU M SKCIUTYaTallMOHHBIMU IPOMBIBKAMH.

Kanumanvnvie npomviéxu SBISIOTCS €IUHOBPEMEHHBIM Me-
JTUOPATUBHBIM MEPOINPHUATHEM IO PACCOJCHHUIO IMOYB Ha pacyer-
HYIO TJIyOUHY.

IKCnIyamayuoHHble NPOMbIEKY SIBIISIOTCS] TIEPUOJUUYCCKUM Me-
JMOPATUBHBIM MEPONPHUATUEM ISl PETyJIUPOBAHUSI BOJHO-COJIEBOTO
pexrMa 1ouB.

llosepxnocmnas npomviéka — ynajaeHue cojiedl U3 KopHeoOu-
TaeMbIX TOPU30HTOB TSKEJIBIX IOYB C HHU3KOH BOJOMPOHHUIIAEMO-
CThIO, BBICOKOW BJIArOEMKOCTHIO U BBICOKMM COJIEPKAHUEM COJEr
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CIIOCOOOM JICKaHTAaINH, T. €. CHCTEMaTUUYECKUM PAaCTBOPEHUEM COJIEH
B MPOMBIBHBIX BOJIaX M MX TMOCIEAYIOIUM cOpocoM. Mcnonb3yercs
Ha TSDKEJIBIX MTOYBAX C BBICOKHM COJIEP’KAHUEM COJIEM B BEPXHHX TO-
PU3OHTAaX U OTHOCUTEIBLHO HU3KUM COJIEPKAHUEM B TIIYOOKHX CIIOSIX
MOYBEHHOTO MPOQUJIA.

CK603Hast NpomvleKa BCEU TOJIM TOPU3OHTOB IOYBEHHOIO
npoduisi 00eCrneynBaeT BEIHOC BOJOPACTBOPUMBIX COJIEH B TPYHTO-
BbIM MOTOK U WX YJIAJICHUE €CTECTBEHHBIM WJIA UCKYCCTBEHHBIM ApE-
Ha)KE€M 3a MpeIeiibl opomaeMoro Mmaccua. [Ipu CKBO3HOUM MPOMBIBKE
BO3MOJKHO OIIPECHEHHUE HE TOJBKO MOYBEHHOM TOJIIHU, MOYBOOOpa-
3YIOIUMX W MNOJCTWIAIOMIMX IOPOJ, HO W TOBEPXHOCTHBIX CJIOEB
IPYHTOBBIX BOJI. [103TOMY TOJIEKO CKBO3HBIC TPOMBIBKU Ha (HhOHE TO-
PU3OHTAJILHOTO, BEPTUKAIBHOTO WM KOMOMHHPOBAHHOIO JIpEHaXa
MOTYT OO€CHEUYUTh CO3JaHUE YCIOBUM, HCKIIOYAIOIIUX MOBTOPHOE
3aCOJICHUE TTOYB.

3anawka conet TPUMEHSETCS Ha ClIa003aCOJCHHBIX IOYBAXx,
KOTJIJa HUKHUE TOPU3OHTHI CBOOOJHBI OT COJIEH, @ X HE3HAYUTEJIBHO
MOBBIIICHHBIE KOHLIEHTPAIMHA COCPEOTOUYEHBI B TOBEPXHOCTHBIX T'O-
puzoHTax mpoduinda. Ilepenamka nmpu OTHOCHUTEIBHO MOIIHOM Ty-
MYCHOM TOPU30HTE CO3JAa€T YCJOBHUS Il paBHOMEPHOTO pa3daBiie-
HUSI COJiel B MEJIKO3€M€E MaxXOTHOTO TOPU30HTa JI0 YPOBHSI KOHIICH-
Tpauuii, HEe MNPEMATCTBYIOIMMX HOPMAIbHOMY POCTY U Pa3BUTHIO
CEJIbCKOXO3SIMCTBEHHBIX PACTEHUN.

Inexmpomenuopayusi — 1eUCTBUE MOCTOSTHHOTO 3JIEKTPUUECKO-
ro TOKa Ha MOYBY. Pe3ynbTaThl MPUMEHEHUS DJICKTPOMETHOPAIIUN:
paccoJieHue, TpaHcpopMallisi COJIEBOTO COCTaBa B CTOPOHY YJTydllle-
HUSI €r0 C MEJIIMOPATUBHON TOYKH 3PECHUS, YMEHBIIEHUE CUIBHOTOK-
CUYHBIX KOMIIOHEHTOB, YCHJIMBAIOTCA MPOLIECCHI MUKPO- U MaKpoar-
peranuu. llpum snaekTpomennopanuy 3HAYUTEIBHO COKPAIIAKOTCS
MTPOMBIBHBIE HOPMBI BOJIbI, TPOIIECC MOYBOOOPA30BAHUS U3MEHSIETCA
B CTOPOHY 30HAJbHOTO THIIA, TMOBBIMIAETCS YPOBEHBb IJIOJAOPOIUS
MOYB U MPOJYKTUBHOCTH pacTeHui [21].

[Ipy mpomyckaHWM TOKa 4Yepe3 BOJOHACHIIICHHYIO MOYBY WU
TPYHT OPOUCXOJIAT IECKTPOJIN3, FIEKTPOOCMOC U AIEKTPOPOpE3.

[Ipu atekmpoauze BIaKHBIX MOYB OKOJIO AJICKTPOJIOB U B MEXKD-
JIEKTPOJIHOM TIPOCTPAHCTBE MPOUCXOMST CIOXKHBIC AICKTPOXUMUYC-
CKHE TIPOIIECCHI, B PE3yJibTaTe KOTOPBIX M3MEHSCTCS TBepjas daza
nouBkl. [loamenaunBanue y Karojia U MoOJIKUCICHUE Y aHOJIa YBEJIU-
YUBAET PACTBOPUMOCTh MHOTUX COEAUHECHUM.
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Anexmpoocmoc — NBUKEHUE BOJbI B HAIIPABJICHUM KaToOJa IMpHU
JIEUCTBUAU TOCTOSIHHOIO AJIEKTPUYECKOro ToKa. [Ipumensaercs s ape-
Ha)ka TTOYBOTPYHTOB MPH 3aKjIaaKke GyHIAMEHTOB JJIsi COOPYKEHHIM.

Onexmpoghope3 — TEPEHOC MEJKUX WJIOBAThIX YacTHUI[ B Ha-
IIPABJICHUHU JJIEKTPOIOB.

Tepmuueckuti nap — ynydiieHue (pU3NYECKUX CBOMCTB COJIOH-
1IEBATOTO TOPHU30HTA MOJ JACHWCTBUEM COJIHEYHOM paauanuu. B pe-
3yJIbTaT€ OTBAJIBHOM BCHAILKHA COJIOHLIOBBIA FOPU30HT BBIBOpAUMBA-
€TCS Ha TOBEPXHOCTh, 110 BO3MOXXHOCTH Pa3PBIXJIAECTCSI U B TEUCHUE
YKAPKOTO JIETHETO IEpUOAa MOABEPracTcs BO3ICUCTBUIO COJIHUIA U
Berpa. IlponcxoauT permaparamnus U HeoOpaTuMas KoaryJIsmus mo4-
BEHHBIX KOJJIOHMJOB, B PE3yJbTAaTe UEro YJydilaroTcs (U3NUECKHe
CBOMCTBA COJIOHLIOBOTI'O TOPU30HTA.

Tepmudeckuid nmap NPUMEHUM TS YJIYYIIEHUSI CBOWCTB COJIOH-
L€BAThIX MOYB M COJIOHIIOB CYXOCTEMHOW W TOJYNMYCTBIHHOM 30H
TOJBKO MPU MAJIOM KOJIMYECTBE OCAJKOB, BHICOKMX U PE3KO KOJIEO-
JIOUIUXCS TEMIIEpATypax.

I'nyboroe menuopamusHoe puixieHue — ri1y00KOe MEJIUOpPaTUB-
HOE 0€30TBAIbHOE PHIXJIEHHUE COJOHIIOB U COJOHIIEBATHIX MOYB, OCO-
OCHHO MMOCTIe BHECCHUS THIICA.

B pesynbrate riiyOOKOTO PHIXJIEHHUS B TTOYBE MPOUCXOIAT CJie-
Iyromue n3MeHenus [39]:

a) paspymiaeTcs yIJIOTHEHHBIH COJIOHIIOBBIA TOPHU30HT, CO37a-
€TCsI MOIIHBIM KOPHEOONUTAEMbIM MaXOTHBIHN CJIOH;

0) B TaXOTHBIHN CJI0M MEPEXOAAT KAIBIIMEBBIE COJIM CaMOM TTOYBHI;

B) YJy4IIalOTCS BOAHO-(PHU3UYECKUE CBONCTBA MOYBHI, YBEIUYH-
BaCTCs 3amac BOJIbI B MOYBE, U YAAISIIOTCS BpPEIHBIE COJHM, 00paso-
BaBIIIMECS B PE3YJIbTATE PEAKIIMU OOMEHA.

Dumomenuopayus — UCIOJIb30BAHUE PACTEHUM U1 PACCOJICHUS
noyB. Ee 1enecoo0pa3Ho UCMOJIB30BaTh COBMECTHO C arpOTEXHHUYE-
CKMMH W HWHXCHEPHBIMU IPUEMaMH YJIYUIICHUS MEJIUOPATUBHOIO
COCTOSIHMSI HU3KOTUIOIOPOAHBIX MOYB.

[IepBU4HOE OKYJIbTYPUBAHUE MEIMOPUPYEMBIX ITOYB OCYIIECT-
BJIACTCS 3@ CUET BO3JICIBIBAHUS MOJIOOPAHHBIX JIJI ITUX LIEJICH KYJib-
Typ — OnomenuopanToB. Ilpu OMM3KOM 3ajleTaHUM yYPOBHS T'PYHTO-
BbIX BOJI MHTCHCHUBHO Pa3BUBAIONINECS PACTUTECIBHBIC aCCOLUAIINMN
MPENOXPAHSIOT MOYBY OT 3acojieHusl. B kauecTBe OMOMEITMOPAHTOB
BBICTYIIAIOT TalOQHUTBI — A3TO HKOJOTHYECKH, (PU3MOJOTHYECKH U
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OMOXMMHUYECKU CIEUUATU3UPOBAHHBIE PACTEHHUSI, CIIOCOOHBIE HOP-
MaJIbHO (DYHKIIMOHUPOBATh U MPOAYLIMPOBATh B YCJIOBHUSAX 3aCOJICH-
HOM cpenbl W/WIU OpOIIEHUs colieHON Bomoi. DopMupys BBICOKO-
pOCIIble, Pa3BETBJICHHBIC HAA3EMHBIC MAacCChl, rajJouThl oOecreyu-
BAaIOT HUCHapeHue OOIBIIOr0 KOJMYECTBA BOJbI, CHW)KEHUE YPOBHS
IPYHTOBBIX BOJ, COKPAILICHUE HUCHAPEHUs C MOBEPXHOCTH IOYBHI U
CHIDKEHHUE KOHIIEHTPAILIMM COJIEH C €€ BEpXHUX TOPU3OHTOB [74].

CnocoOHOCTh TaToPUTOB K HOpMATbHOMY (DYHKIIMOHUPOBAHUIO
1 POPMHUPOBAHUIO OTHOCUTEIBHO BBICOKON KOPMOBOW M JIEKApCTBEH-
HOM Macchl B YCIIOBHUAX 3aCOJICHHOW CpeJibl CBA3aHa C UX crenuduye-
CKMMH DKOJOTUYECKUMHU U (PU3HOJIOTO-OMOXUMHYECKUMH OCOOEHHO-
CTSMH.

Knetku v TkaHu rajioQUTOB OTIMYAIOTCS TIOBBIIICHHBIM OCMOTH-
YECKUM JaBjieHueM, aocturaromumM 70-90 atM. (nnorma 1o 110 atm.),
3@ CUET YBEJIMYECHUS B HUX KOHUEHTPALIMU MOHOB, HU3KOMOJIEKYJISIP-
HBIX OPTraHUYECKUX COCIUHEHUH (ITPOJIMHBI, O€TanHbI) U crienuduye-
CKMX MEXaHM3MOB TPAHCIIOPTa MOHOB Yepe3 KIECTOUHbIC MEMOpaHBI.

laoutsl TPEeMMYyIIECTBEHHO NPUHAMJICKAT K PACTECHUAM C
C4-tunom potocuHTE3a. ITO MO3BOJISIET HOPMAIBHO MPOTEKATh MPO-
LIECCY CHUHTE3a OPraHMYECKHX BEIIECTB B YCIOBHUSX IMOCTOSIHHOTO
JTOMHUHUPOBAHUS HKCTPEMAJIbHBIX (DAKTOPOB (BBICOKHUX TEMIIEpaTyp,
(bU3UOTIOTHYECKON U KIMMATHYECKON CYXOCTH, 3aCOJICHHOCTHU TTOYBHI).

B pesynpTare BUI0BOW M BHYTPUBUIOBOW CEJIEKIIMH BBISABIEHO
15 mepcneKTUBHBIX BUAOB U SKOTUIOB, IPUTOAHBIX B KAYECTBE pac-
TEHUH-O0MOMETMOPAHTOB HA BTOPUYHO 3aCOJICHHBIX TIOYBAX U B YCIIO-
BUSIX OPOIIEHHUS COJEHOW BOAOM. IIepCHIEKTUBHBIMU SBIISIFOTCS ClIe-
AYIOIIME PAacCTeHMs: CBella AYTOJIMCTHAasE M 3a0CTpeHHas, Jiedena ce-
pas, KIIMMaKoINTepa MsICUCTasi, Mapb Oenasi, 0accusi UCCOMOIMCTHASI,
COJIEPOC, KOXHSI BEHUYHAsl, COJOAKH T0JIasi U ypajabCKas, MOJbIHb CO-
non4vakoBasg u Apyrue. ['anoduter popmupyror 10—12 T cyxoit kop-
MOBOM Macchl, 1-1,5 T cemsiH (T1010B), 00ECIICUHNBAIOT MOJYyUYCHUE
10 1,5 T mpoTerHa B yCIIOBHSX OPOIIEHUS COJIEHOM BOJOM Ha mecya-
HBIX TIOYBaX.

[lepuon paccoiieHHs TOYB B MEIUOPATUBHOM CEBOOOOPOTE,
BKJIIOYAIOIIIEM Pa3HbIe AKOJOTHYECKUE TPYIIbI raJopuToB, A yC-
JIOBUW CPEIHEHU CTCICHU 3aCOJICHUS COCTaBiseT 4—5 JIET, CUIBHOU
CTEICHU 3aCOJICHUS — 6—7 JIeT.
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Paccomsttomuii 3pdekT raiopuToB CKIAIBIBACTCA U3 CIEAYIO-
IMX 3JIEMEHTOB. B METPOBOM CII0€ TMOYBBI HAa CHIJIBHO3ACOJIEHHBIX
CPEAHECYTIIMHUCTBIX TMOYBAX MOJYMYCThIHb COAEPKAHHUE COJEH CO-
crasisier 48 1/ra. I[lpu Putomacce nagzemuoit yactu 1820 t/ra ra-
710GUTHI BEIHOCAT U3 nouBkl 8—10 T coseit ¢ 1 ra B roa. 3areHsis nod-
BY, rajgo(uThl MPEMSITCTBYIOT UCIIAPEHUIO U CBSI3aHHOMY C HUM IO/I-
TATUBAHUIO COJIEH B BEPXHUM CIOU MOUBBIL. D(PPEKT 3eNeHON MyITbUU
cocTaBIsIeT 2,5 T/ra coneii. B urore, Ha y4acTke, 3aHATOM HacaxK[e-
HUSAMM Talo(QUTOB, MPOIECC BBIHOCA COJIEHM K3 TMOYBBI JIOCTUTACT
10-12,5 T B ron.

Drtarbl 0CBOECHUS MEITMOPATUBHOTO CEBOOOOPOTA:

1. Ucnionb3oBaHue B EpBbIE TOABI TATO(PUTOB.

2. Iocnenyromuii mepexo/i K CMEMIaHHBIM [OCeBaM rajaogura ¢
KOPMOBOU KYJIbTYPOH.

3. [locTeneHHOE yBENMYEHUE ITOAU ITOJ KOPMOBBIE KYJIbTYPBL.

4. Ilpu MOJHOM PACCOJICHUH TIOYBBI OCYIIECTBISCTCS YHUCTHIN
MIOCEB KOPMOBOM KYJIbTYPHI.

buonornueckuit crnoco0® paccojeHus TMOYBBI PEKOMEHYETCS
MPUMEHSTh Ha CYIIECUAHBIX CPEIHE- U CHIIbHO3aCOJIEHHBIX CpEIHE-
CYTJIMHUCTBIX TOYBAaX, KOrJa CTEHEHb XJOPUIHOTO 3aCOJICHUS HE
npessimaet 0,6 %.

JIpEBECHO-KYCTAPHUKOBBIC HACAXKICHUS SBJISIOTCS COCTABHOU
4acThIO arporeHo3a u Janamadra. JlepeBbsi NepexBaTbIBAIOT BOLY U3
BOJOMOJIAIOIINX KaHAJIOB, COKpALIal0T 00bEM MOJ3EMHBIX BOJ B pe-
3yJIbTaTe HBANOTPAHCIUpPALIUM U HE TpeOyroT oponieHus. Kycrapuu-
KOBasl 3aJ1€Kb — PACIPOCTPAHEHHBIA METOJI YIAYUILIEHUSI TOYBEHHOTO
IJIOJIOPOJIUS. M WHTEHCU(PUKAIIMU CEIbCKOXO3SIIICTBEHHOIO ITPOU3-
BOJICTBA B apUIHOM 30HE.

[locanka nepeBbeB U KyCTaPHUKOB B CHCTEME arpoJIeCOMENO-
paluu peKoOMeHayeTcsl OJIOKaMU WK PsiJIaMH 10 TpaHUIlaM 30H 3€M-
Jaenenus U BAOJIb 1OPOT.

[Ipu 5K0IOrMYECKOl OLIEHKE 3aCOJICHHBIX TOYB BBIIAECISIOT OMO-
JIOTUYECKYIO0 U arPOHOMHUYECKYIO COJIEYyCTOMYMBOCTh pacTCHUU. bro-
JOTHYECKasi COJIEYCTOMYMBOCTD (COJIEBBIHOCIUBOCTh) — CIIOCOOHOCTh
pacTeHusi OCYLIECTBIIATh MOJHBIM UK WHAWBUAYAIBHOTO PAa3BUTHSA
Ha 3aCOJIEHHOW II0YBE, HEPENKO C ITOHMKEHHOW HWHTEHCUBHOCTBHIO
HaKOIUICHUSI OPraHUYECKOTO BEILECTBA IPU COXPAHEHUH BOCIIPOU3-
BOJICTBA MOTOMCTBAa. ATPOHOMHYECKAs COJEYCTOMYMBOCTH (CoJie-
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YCTOWYHUBOCTh) — CHOCOOHOCTh OpPraHu3Ma OCYIIECTBISATH MOJIHBINA
UK Pa3BUTHUSI HA 3aCOJICHHOW IMOYBE U JaBaTh B D3TUX YCIOBUSIX
MPOAYKIHIO, YAOBIETBOPSIOULYIO PAKTUKY CEMBCKOTO XO3SMCTBRA.

Haubonee coneycmotiuusvie pacTeHUs: XJOMYATHUK, COPTO,
MOJICOJIHEYHHUK, CBEKJa, SUMEHb, Parc, JOHHUK, nblpei. Cpeonecone-
ycmouyusvle pacTeHUsl — pOXKb, MIIIEHUIIA, COsl, KOHCKUE 000BI, KYKY-
py3a, BOJIOCHEL, €XKa, CyJaHCKas TpaBa, pairpac, TOMaThl, MEpell,
MOPKOBb. [110x0 neperocam 3aconenue: $hacomib, KIeBep, JUCOXBOCT,
penuc, ceapaepeit [59].

3emnesanue — UCKYCCTBEHHOE co3AaHue MouHoro 6—20 cm
IJIOAOPOJHOIO MaXOTHOTO TOPU30HTA HA MOBEPXHOCTH COJIOHLIA HIIH
CHJILHOCOJIOHIIOBOU IMOYBHI ITyTE€M HAacClIauBaHHUsA 00raTol 0OOMEHHBIM
KQJIbIIMEM M OPraHUYE€CKHM BEIIECTBOM YEPHO3EMHOW MOYBBI HA CO-
JoHEel. B 3TOM ciydyae BHECEHHBIM AKTUBHBIM KallbLUd YEPHO3EMA
AKTHUBHO BBITECHSIET OOMEHHBIN HAaTPHUIl U3 COJIOHLA U IOTAlIAET €ro
TOKCUYHOCTb. 3€MJIEBAHHE COIMPOBOKIAETCSI BHECEHUEM YIOOPEHUI,
O0COOCHHO OpPraHUYeCKHX, MOCEBOM CHJEPATOB U IPYTUMU MEpO-
MIPUATUSIMH.

Camomenuopayusi — 3TO TEPEMENINBAHUE C MNOMOIIBIO IUIAH-
TaKHOM BCHAIIKKU THUTICOBBIX U KapOOHATHBIX TOPU3OHTOB; PACCOJIOH-
[IeBaHWE Ha TJIyOHMHY, Ha KOTOPYIO MPOMCXOJIUT MPOMayvyUBaHUE.
[Ipuemsbl, yCKOpSIOIIME CaMOMEIMOPALMIO TIOYBBI: IMPOMBIBAaHUE
MOYBBI, UCKYCCTBEHHOE OPOILCHUE, YJIYyUIlIeHHe ApeHaXka, XopoIas
00paboTKa TOYBHI, BHECEHUE PBIXJISAIIUX BENIECTB (HABO3a, COJIOMBI,
Topda, KOMIIOCTAa U Jp.); YBEIUUYCHHE KOHIEHTPAIMU KajibIlUs B
MMOYBEHHOM pacTBope (BHECEHHE Turica, cynepdocdara, M3BECTKOBOM
CEJIUTPHI); TTOBBIIICHUE PACTBOPUMOCTH YTIIEKUCIOTO KaablMs B Kap-
OOHATHOM COJIOHIIE; BO3JEIBIBAHUE PACTEHUM HA COJIOHIIAX.

Xumuueckas menuopayus — JIEATENBHOCTb, 00€CIIEYMBAIOIAS
LENICHANPABICHHOE  YIY4YIICHUE AarpoOXUMHUYECKMX H  BOJHO-
(U3UYECKUX CBOMCTB, a TaK)Ke IHUIIEBOro pexkuma mous [53]. B pe-
3yJIbTAaTEe IPOUCXOIUT KOPEHHOE YIYUIICHUE XUMHUUECKOIO COCTaBa U
CTPYKTYphl MOYB, MOBBINIEHWE WX IUIOJOPOJHUS, MPEIOTBPAIICHUE
WM OCJIa0JICHUE HETATUBHBIX IMOCIEICTBUNA MHTEHCU(UKAIIMU arpo-
HOMMYECKOTO MPOU3BOJICTBA HA OCHOBE NMPUMEHEHUSI MEJIMOPAHTOB,
OPOIICHUS U OCYIICHUS, NPUBOSIINX K HETATUBHBIM MOCJICICTBUSIM.
XUMHYECKass MEIUOpAlUsl HAMpPaBJICHA HA PETYJUPOBAHUE PEAKIIUU
MIOYBEHHOU CpeJibl, €€ KUCIOTHOCTH U IICJIOYHOCTU, OCTPYKTYypHUBa-
HUSI TTIOYBBL.
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[Ipy XMMHUYECKON MENUOpALMA MOYB MU3MEHSIOTCS: COJEBOU U
MUKpPOArperaTHbIi COCTaB MOYB, TYMYCHOE COCTOSIHME, HOHOOOMEH-
HBIE U KOJUTOMJHO-XUMHUYECKHUE CBOMCTBA.

Xumuueckue meauopanmvl — XUMUYECKUE BELIESCTBA, MPUME-
HAEMBbIE NI YJYYIICHHMS] KauyeCTBAa M CBOMCTB IMOYBBHL. B KauecTBe
XMMHUYECKAX METUOPAHTOB MOTYT MCHOJIb30BATHCS:

a) XMMWYECKHE BENIECTBA JJISl PETyJIUPOBAHUS KHUCIOTHOCTH,
HIEJIOYHOCTH MOYBbI, €€ OCTPYKTYPUBAHUSA U OOOrallleHUsl SJI€MEHTa-
MU MUTAHUS PACTEHUN;

0) XMMHYECKHE BEILIECTBA, NMPUMEHAEMbIC MJII YMEHBUICHUS
IUIOTHOCTH W COJICHAKOIUICHUS, MOBBIIICHUS BOJIOIMPOHUIIAEMOCTH
MOYBBI, CTAOMIN3AIMYA TYMyca U OOPBOBI C IPO3HUEH;

B) XMMHUYECKHUE MpenapaThl CHeUaIbHOTO Ha3HAYCHHUs (CHHTE-
TUYECKNE TPOAYKTHl WA XUMHYECKH U3MEHEHHBIE MPUPOJHBIC Ma-
Tepuaibl) [41].

[Tpuemsbl MenMopanuu:

H36ecmkosanue — IPUMEHSIETCS. HA KUCJIBbIX MIOYBAX C MPUMEHE-
HUEM W3BECTH, JIOJIOMUTOBOW MYKH, CIIAHUEBOW 30JIbl, LIEMEHTHOM
MBUTH, U3BECTKOBOTO Ty(a, canporness, 036pHOU U3BECTH.

l'uncosanue — BBITECHEHUE MOTJIOMIECHHOIO HATPUsA KaJlbIMEM
TUTICa WM WHOTO KaJbIIMUCOIepIKAILeTO COCTUHEHUs KaK HauboJiee
OJIarOMpPUATHBIM JJIsI )KU3HU PACTCHUU MOTJIONIEHHBIM KAaTHOHOM.

nmouBaNa, + CaSO, — nouBaCa + Na,SOy4

['uncoBanue NMPUMEHSIETCSI B OCHOBHOM Ha MOYBaX C TIIyOOKHUM
3aJleraHreM KapOOHATOB U CyJb(aToB Kampuus (Hmxke 0,4 m).

B kauecTBe MEIMOPAHTOB HCIIOIL3YIOT THIIC, (hoChOrHUIIiC, ecTe-
CTBEHHBIC THIICOBBIC MOPONBI (Hampumep, raxy). IlomoxurenbHbIH
MEIHOPATUBHBINA (PPEKT JaeT BHECEHHE B MOYBY OPraHUYECKOro Be-
HIECTBA, JKEJIE3HOTO KYIMOpoca, CEPbl U APYTUX COEAMHEHUM, CIIOCO0-
HBIX IIPU OMOXUMHUYECKOM OKUCICHUHU 00Pa30BbIBaTh CEPHYIO KUCIOTY.

ITo muenuto K. K. I'enpoiinia [9], runcoBanue OIAKHO COMPO-
BOXKJAThCSA yNAJICHMEM M3 MOYBbI NMPOayKTOB oomeHa (Na,SO,) my-
TEM XOPOIIIETO YBJIAKHEHUS M JPCHUPOBAHHOCTH, YTO JIYUIIe BCETO
OCYIIECTBIISETCS TIPU METHOPALIUU COJIOHIIOB B YCIOBUSX OPOIICHHS.

Kucnosanue — BHECEHHE KUCIBIX XUMUYECKUX BEILECTB (CepHas
KHUCIIOTa, Cyab(dar skenesa, cynbdaT aTrOMUHMSI, XJIOPUCTHIN Kajlb-
1, Gocdorurc).
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Peakuusi B3auMOJE€MCTBUS KapOOHATHOTO COJIOHIIA C CEPHOM
KHCJIOTON UIIET II0 CXEME:

}bSO4+Cb£Ih—9}bCO3+ChSO¢
OO0pa3oBaBIIMIICS THIIC, B CBOIO OYE€PEIb, BHITECHIET OOMEHHBIM
HATPUU 110 CXEME:

nmouBaNa, + CaSO, — nmouaCa + Na,SO,

Buecenue monkouszmenvueHHnol cepwvl, KOTOpas OKUCISETCS Ce-
POOAKTEPHUAMH JI0 CEPHOM KUCIOTHI, IO CXEMe:

S*ﬁ“)+}b0—9}b804

3areM cepHas KUCIOTa pearupyer ¢ kapOoHaramu, oOpasys
TUIIC, COTJIACHO BBIIIETPUBEIECHHOMN CXeMeE.

llousoykpenumenvrvle azpoxumuyecKue Meiuopayuu — Mepo-
TIPUSATHS, HallpaBJICHHBIC HAa YMEHBIIICHHUE TIOTHOCTH TOYB U COJie-
HAKOIUICHHUS, TTOBBIIIIEHUSI BOAOOTIAYM U BOAOMPOHUIIAEMOCTH, CTa-
OWJIM3alMK OYBEHHOM CTPYKTYpPBI, 3aKPEIUJICHUSI TYMyca, U CHHXKE-
HUd nipobseMbl 3po3un. Hanbonee pacrnpocTpaHeHHbIE METMOPAHTHI:
KUIKUM aMMUaK, MOYEBUHO-(OPMaNbACTUIHBIE KOHICHCATHhI, MOJIHU-
komiiekcel, ITAB.

Yoobpumenvhvie menuopayuu — HaNpPaBIEHbl HA TMOBBIIICHUE
T'YMYCHOT'O COCTOSIHHSI TIOYBBI, YJYYIIICHHE BOJHO-BO3IYIIHOTO pe-
’KUMOB TI04YB. B KauecTBe MEIHOPAaHTOB UCMOJB3YIOT: HABO3, NTUYUI
MOMET, 3€JCHYI0 Maccy pacTeHui, Topd, campornenb, OTXOJbI Iepe-
BOOOpabaThIBaOIICH, THAPOJM3HOM, MHUIIEBOH, OHMOXMMHYCCKOU H
JIPYTUX BUJIOB MTPOMBIILJICHHOCTH.

Docghopumosarnue noue — BHECEHUE 3alPABOYHBIX J103 yI100pe-
HUH, comepkammx (ocdop B ycBosieMol pacteHusiMu dopme (cy-
nepdocdar, repmodocdar, pochopHas myka).

KOHTpPOJNBHEIE BOIIPOCE

1. Kakwue OGaxTOpH BJIMAKLT Ha BHEHOOP Meamopaumm?

2. KakuM o0O0OpasoM IOIPOMCXOOMUT I[IPOMEIBKA I[IOUB?
Kak paccumMTBHBATCHA TI[IPOMBIBHASA HOpMa WM IIpO-—
IOJIXUTEJIbHOCTD [IPOMBIBKM ? Buinsl [IPOMBIB KU
[I0OUB.

3. OdurTomMesnmopaluMa KakK MeTOI pacCOJIeHMS I[IOUB.

4., UYro Takoe CcaMOMenMopalusa II0UYB?

5. HasoBUTe BUIOH XUMMUECKOM Meamopaluu 3aco-

JIEHHEIX TIIOUB.
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6.

B ueM CyTb KOMIIJIEKCHOT'O aI'pOoOMOJIOTUUECKO—
TO MeTOoIa KOPEHHOM MeJMopalMy COJIOHLIOB?



7. OCOEEHHOCTHU MEJIMOPALIMM IIOUB
COIOBOI'O, CVYIJIB®UITHOI'O, KAPBOHAT-
HOT'O
U THUIICOBOI'O 3ACOIJIEHMA

Ocobennocmu menuopayuu no4e co0osoco 3aconenus. Cono-
BO€ 3aCOJICHHE TMOYB OTPUIATENILHO BJIMSET HE TOJBKO HAa PAaCTEHUS,
HO M BBI3BIBACT JUCIICPTAIMIO TTOYB, IOHKAET BOJOMPOHHUIIAEMOCTb,
CHIDKAET TIOPO3HOCTh, YXY/IIAaeT ee GU3niecKue CBONCTRA.

CyniecTBy€eT HECKOJIBKO TEOPUI CO0BOIO 3acoiicHus ous [ 14, 19]:

1. 'eoxumuueckas Teopusi cogoo0pazoBaHusi — coja oOpasyer-
Cs B TIPOIIECCE BBIBETPUBAHUS TOPHBIX MOPOJ, COACPIKAIINX ATFOMO-
CUJIMKATBl HATPHUSA C TIOCICIYIONIUM IEPEHOCOM WX BETPOM U TIO-
BEPXHOCTHBIMH H/WJIA TPYHTOBBIMU BOJTAMHU.

2. Teopust oOpa3oBaHMs COJIBI B PE3YJIbTATE 3aMCIICHUS Kallb-
1M KapOOHATOB B MOPOJAaX Ha HATPHUH XJIOPUIOB U CYIb(})ATOB TPyH-
TOBBIX BOJ (peakius E. B. 'miprapara):

CaCO3 + N&zSO4 — N&zCOg + CaSO4.

3. KomnougHo-xumMuueckass oOMEHHass Teopusi 0Opa3oBaHHS
colibl — cojla o0pa3yercsi B pe3yJibTaTe BHITECHEHHS MOTJIOLIEHHOIO
HATpUsl U3 COJIOHIIOBBIX MTOYB:

2Na nmouBa + CaCO; — Ca mousa + Na,COs;.

4. Teopust OMOTEHHOT0 HAKOIUIEHUS COJbI — 0OPA30BaHNUE COMBI
OMOXMMHUYECKUM IyTEM B PE3yjbTaTe AEATEIbHOCTH Cyibdarpeny-
UPYIOIMAX MUKPOOPTaHWU3MOB B IEPECYBIAXHECHHONW MOYBE B aHa-
APOOHBIX YCIOBUAX. Peakiysa npoTekaeT mpu 00sa3aTeIbHOM HATUIUU
OpraHWYEeCKOro BEILECTBA U CYyJIb(PATOB HATPUs B MOYBAX NPU aKTHUB-
HOM YYacCTUH CYJIb(PaTpeIyUPYIOIMINX MUKPOOPTAaHU3MOB 10 CXEME:

CaS0O,, MgS0O,, Na,SO, + opranunueckoe BemectBo — (asS,
MgS, Nazs + H20+C02 — CaCO3, MgCO3, N32C03 + st

5. Conoo6pa3zoBaHue B MOYBE MOXKET IIPOUCXOIUTH B PE3yibTa-
T€ MUHEpAIU3AlX PACTCHUH, COJICPKAIMX HATPHIA.

6. HakormieHue cojibl B HOYBEHHOM MPOQHUIIC BOZMOXKHO 32 CUET
MOCTYIUJICHUS] TJIYOWHHBIX HAMOPHBIX MIETOYHBIX BOJ, a TAKXKE MPH
OPOILIEHUH MOYB CJIA0O0IIEIOUYHBIMU BOJAMH.

77



Menuopanuss TOYB COJOBOTO 3aCOJICHUS IIPEIyCMaTpHUBAET
IIpUMEHEHNE TTyOOKOro ApeHa)a (IIpu HAIlOPHBIX TPYHTOBBIX BOJIAaX
KOMOWHHPOBAHHOTO C BEPTUKAJIBHBIM), BBICOKHX 103 XHMHYCCKHX
MEJIMOPAHTOB, TTyOOKOTO PBHIXJICHHS WJIM KPOTOBAaHHS, IPOMBIBOK,
OOJBIITUX 103 OPraHWYECKUX YAOOPEHUN W TMOCTOSHHOTO NMPHUMEHE-
HUSI KACIIBIX ¥ (DU3UOJIOTHYECKH KUCIIBIX yaoOpenwit [31].

Jlns Menmuoparuy 1MOYB  COJIOBOTO 3aCOJICHUS HCIIOJIB3YETCS
rurcoBanue. B pesynbrate 0OMEHHOHN peaklMu B MOYBE 00OPa3yIOTCS
cynb(har HaTPHUS U U3BECTh:

N32C03 + CaSO4 — N32804 + CaCOs.

Cynbar KaJblusi, B CBOIO O4Y€pe/ib, JIETKO PacCTBOPSETCS B BO-
JI€ ¥ BBIHOCUTCSI TPYHTOBBIMU BOJIAMH 3a IIPEIEIIbl OPOILIAEMOro Mac-
cuBa. ['urc pekoMeHyeTcss BHOCUTh B HECKOJIbKO TTpueMoB. O1HaKO
MPOLECC MEJIHOPALMU TT0YB COJIOBOIO 3aCOJICHUSI C MOMOIIBIO THUIICA
naxxke Ha (poHE MPOMBIBOK U JIpEHa)ka MPOTEKAET OYEHb MEIUICHHO, a
KOJIMYECTBO MEJMOpaHTa BecbMa cyiiecTBeHHO (0T 15-20 mo 60-90
T/Ta THICca).

bonee a¢dextuBHO Hcnons3oBaHue 1%-ro pacTBopa cepHOU
KHUCJIOTBI U CEPOCOJICpkKAIIUX MPOAYKTOB (3KEJIE3HOI0 KyIopoca, ce-
pBI U JIp.) I TPOMBIBKU MOYB COJOBOTO 3acosieHusi. CepHasi KUcIo-
Ta aKTUBHO pa3jaraeT Cojy:

Na2CO3 + HZSO4 — NﬂzSO4 + H2C03.

JlerkopacTBOpUMBIE COJIM, OOpa3yroUIMecs B pe3ysbTaTe ATOU
peakIu, OBICTPO OTBOAST C TMPOMBIBHBIMH BOJAMH 3a TMpEIeIIbl
opouraecMon teppuropuu. IIponecc memnopanuu COMOBBIX IIOYB B
TOM Cllydae OCYIIECTBISETCS 3HAYUTEIHHO OBICTpEE, YeM C IMpHU-
POJIHBIM THUTICOM.

[Tocne 3aBepliieHHs] TPOMBIBKM B MOYBY BHOCAT JKEJIE3HBIN KY-
nopoc. JKene3o KOMIEHCHPYET BBIHOC TPEXBAJEHTHBIX METAJIOB
MIpH MPOMBIBKAX TMOYB PACTBOPOM CEPHOM KHCIIOTHI, CIIOCOOCTBYET
VIYUIICHUI0 UX (U3UYECKUX CBOMCTB, a 4acTh 0Opa3yrolieics u3
KYIOpOca CEPHOM KHUCIOThI MPOJOJIKAET MEIMOPATUBHOE BO3JICUCT-
BHE HA OTMBITYIO OT COJIbI IIEJIOYHYIO TIOYBY.

Ocobennocmu  menuopayuu noye Cyib@uUOHO20 3ACOJIeHUS.
Haubonee mupoko Kucible CyibGUIHbIE TOYBBI PACIPOCTPAHEHBI B
JeIbTaxX KPYMHBIX PEK TPONUUYECKOM 30HBI HA TeppuTopuu Taunanna,
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BreTtHama, OuiunnuH, B IMPUMOPCKHUX CEBEPO-3alaJHbIX ParoOHaX
Poccun u ipyrux crpaHax.

OO6pasoBanue cynbhHUIOB Kejle3a B MOYBAX MPOUCXOIUT Clie-
OyroluM 00pa3zoM. HakorieHrne J1BYXBaJIEHTHOTO KeJie3a B YCIOBHU-
X aHa’poOHo3a B MOYBAX MPUMOPCKUX PABHUH, B MOWUMAaXxX U JeJIbTax
KPYITHBIX PEK CBA3aHO C MOIIHBIMU (HEePPALTUTHBIMUA KOPaMH BBIBET-
pUBaHUS, SPOJUPYEMBIMU BOAHBIMU MOTOKaMU. VICTOUHUKOM CYIib-
($aToB ABJISIIOTCS MUHEPAIM30BAHHBIC MOPCKHUE U TPYHTOBBIC BOJIbL. B
pe3yJIbTaTe aHa3pPOOHOTO Pa3I0KEHUS PACTUTEIBHBIX OCTATKOB CKJIa-
JBIBAIOTCS OJIArOMpPHUSATHBIE YCIOBUS JJIsi MHTEHCUBHOHN cynbgarpe-
ayknud. OOpa3oBaBIIMICS CEPOBOIOPOA B3aMMOACHCTBYET C JABYX-
BaJICHTHBIM >kesie3oM. Cynbdun xene3a He U3MEHSIET CBOMCTB MOYB
0 TEX MOp, MOKA COXPaHSITCS aHa’poOHbIe ycioBus. OmHAKO B
MPOLIECCE OCYUIEHHUS, C YIYUIIEHUEM a3paldy MPOUCXOJUT OKHUCIIE-
HUE Cynb(UI0B C BBIACICHUEM CEPHOM KUCIOTHI, KOTOpasi pa3pylia-
eT KapOOHATHI U SBIACTCS MPUUNHOMN PE3KOTO MajeHus 3HaueHui pH
Takux nouB (1m0 2,5-3,0). /IByXBaJleHTHOE >K€JIE30 MPU KOHTAKTE C
BO3yXOM IEPEXOAUT B OKCHUJ TPEXBAJIEHTHOTO JKEJIE3a, a €ro aKKy-
MYJIALUS HEMMOCPEACTBEHHO Ha MOBEPXHOCTH MOYBHI U B TYMYCOBOM
TOPU30HTE BBI3BIBACT peTporpaaanuio ¢ocdaroB. ITH MPOIECCHI
MPUBOISAT K TTOTEPE MIOAOPOIHS TTOYB.

B HEeKOTOpBIX clydasX KUCJIbIC IMOYBBI, O0OTAIICHHbIC CYIb(HU-
JaMH, BO3HUKAIOT Ha IMOYBOOOPA3yIOMIMX MOPOJax, OOOrameHHbIX
ATUM CEpPOCOJIECPKAIIUM MHUHEPATIOM (HArpuMep, Ha IOPCKUX TIIMHAX
U Jp.).

CnoXHOCTh MEJNHOpallid TMOYB CYJIb(PUAHOTO 3aCOJICHUS 3a-
KJIFOYAeTCsl B TOM, YTO JUIsl HEUTPAIHU3aUUN BBICOKOW KHUCIOTHOCTH
M3BECTKOBAHMEM HEOOXOAMMBI OIPOMHBIE MACChl METMOPAHTOB, 00b-
€MbI KOTOPBIX TOJBKO YBEIMYUBAKOTCSA, TAK KAK JJISI CEIbCKOXO3AMCT-
BEHHOTO HCIMOJIb30BaHUS CYIb(DUIHBIE TEPEYBIAKHCHHBIC TMOYBBI
HE00XO0MMO OCYIIIATh.

Brixon #u3 3TOW CUTyallMd, WCHOJIB3YEMBIM B KPECTbIHCKOU
IIPAKTUKE TPOIHUYECKOIO 3eMJICIEIHs, CICIYIOIMNN: OCYLIEHUE OCY-
HIECTBJISIETCA C MOMOIIBIO MIUPOKUX U HEBBICOKUX TP/, KOraa U30bl-
TOYHAs BJIara yAalsieTCs W3 CaMbIX MOBEPXHOCTHBIX TOPU30HTOB.
B mepuon Tponmuyeckux MOKJIEH CEpHas KHCIOTa OTMBIBAETCA W3
KOpHEOOUTaeMOM 30HbI. B TakuX yCIIOBUSIX yIa€TCsl YCIIEIIHO BO3/IE-

79



JbIBaTh HEKOTOPBIEC LIEHHBIE KYJIbTYPhI, YCTOHYUBBIE K MMOBBIIICHHON
KUCJIOTHOCTH (Harpumep, OakinakaHbl, aHaHACKI U JIp.).

Ocobennocmu menuopayuu noys KapOOHAMHO20 3ACOJNEHUSL.
KapOonaTHoe 3acojieHHE MMOYB BO3HUKAET B YCJIOBUSX apUIAHOTO
KJIUMaTa TpU OJIM3KOM 3aJIETAHUU JKECTKUX TPYHTOBBIX BOJI, KOTJa B
MOYBEHHOM MpPO(uiIe BOZHUKAIOT M3BECTKOBBIC, JOJOMUTHU3UPOBAH-
Hble KapOOHATHBIE AKKyMYJISIIIUM, BBI3BIBAIOIINE YIIJIOTHEHUE TIOYB.
Takue akkyMyJISIIIMM U KOPBI PE3KO YXYAIMIAT (PU3NUECKUE CBOMCTBA
MOYB: MOPO3HOCTh, INIOTHOCTh W BOJOMPOHMUIIAEMOCTh U, KaK CJIEACT-
BUE, YXYALIAIOT MEIMOPATUBHOE COCTOSTHUE OPOIIAEMBIX TEPPUTOPHUH.

B Cpenneii A3um Takue akKyMyJISIIUM TIOJIYYHJIM Ha3BaHUE
«mox». [IloxoBble TOPU30HTHI 00JAJAIOT BBHICOKOM TMJIOTHOCTBIO,
PAKTUYECKH HEMPOHULIAEMBI ISl KOPHEWU, HEPEIKO TOKCHYHBI IS
pacrenunii. Copepxanne CaCO; B NIIOXOBBIX MOYBAX JOCTUTAET
60-70 %. Cnenyer yuuTbhiBaTh, YTO NPU COAECPKAHUU B MAXOTHOM
ropuszonTe 10—15 % wu3BecTH BO3MOKHO YTHETCHUE 3€PHOBBIX; MU
cogepxkanuu okoso 40-50 % CaCO; ypoxkail 36pHOBBIX CHUKAETCS B
nBa pasza; npu Haauuuu 50-70 % W3BECTH MPOUCXOAUT YTHETECHUE
0000BbIX KyIbTYp [14].

MenuopaTuBHbBIE MEPOIIPUATHS IOYB KapOOHATHOTO 3aCOJICHUS
HaIpaBJICHbl HA MEXaHUYECKOE pa3pylIeHUE IUIOTHBIX KapOOHATHBIX
TOPU30HTOB U MOHWKEHUE KOHIIEHTpaluu KapOoHatoB. Jljist 3TOTrO B
KapOOHATHBIE MOYBBI 3aMIaXUBAECTCS 3HAYMTEIbHASI Macca OpraHuye-
CKUX ynoOpeHuil. PaznokeHue opraHM4ecKkoro BeIecTBa COMpPOBOXK-
naercst BoiienieHueM CO, W pe3KUM MOBBIINICHUEM KOHIIEHTPAIIUU
OnkapOOHaT-MOHA B IOYBEHHOM pacTBope. KapOoHaTHBIN ClieMEeHTH-
POBaHHBIN TOPU3OHT PHIXJAT C MOMOILBIO [TYOOKUX MEIMOPATUBHBIX
PBIXJIUTENEH U 3aTEM MPOU3BOIST MOJUB. [ yOOoKO€ phIXJieHHE, IO0-
JIUB U BHECEHHUE OOJIBIINX 703 OPTaHUKHU MOBTOPSIIOT MHOTOKPAaTHO.

Ocobennocmu meauopayuu no4e 2uncoso2o 3acoenus. Haxon-
JICHHE TUIICA TPOUCXOJIUT U3 TPYHTOBBIX BOJ, COAEPXKAIIUX BOJOpac-
TBOPUMBIN rurc. @OpMbI TUTICOBBIX AKKYMYJISIUAM Pa3JIMYHBI: B IITy-
OOKHMX MOYBEHHBIX TOPU30HTAX 3TO OOBIYHO APY3bl; B BEPXHUX FOPU-
30HTaX — OT/IECJIbHBIE UIACTUHKH; B MyXJIBIX COJICHOCHBIX TOPU30HTAX
COJIOHYAKOB — B BH/JIE JIEIKOW MYYHHUCTOM MAccChl; B ITECUYAHBIX KPYII-
HOTIOPUCTBIX TOYBaxX (POPMHUPYIOTCS THUIICOBBIE «PO3bD»; B THAPO-
MOP(HBIX MOYBAX BO3HHKAIOT MOIIHBIE HO3APEBATHIC THUIICOBBIC AK-
KyMyJIsiuu (Taxa).
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['UncoHOCHBIMM Ha3bIBAIOT TAKHE TOYBBI, B KOTOPBIX COJEp-
KUTCs Oosiee 2 % rumca. YMEpeHHOe THIICOBOE 3acojieHHe (MeHee
20 %) He OKa3bIBAET OTPULIATEIHHOTO (PU3HOJOTHUECKOTO BIHSIHHS
Ha CEJIbCKOXO3IMCTBEHHBIE KYJIbTYPHI.

Menuopanus Takux MOYB HamNpaBlieHA Ha JIMKBUIAIUIO BO-
JOYMOPHBIX TUIICOBBIX FOPU30HTOB C MOMOIIBIO TiIyOoKoro (Ha
0,8—1,0 M) MenuopaTuBHOrO phixjeHus. OQHAKO IeIeco00pa3Hee He
BOBJICKATh ITOYBBI TUIICOBOTO 3aCOJIEHUS B OPOILIAEMOE 3EMIIEACIUE U
OCTaBHUTb UX B HEHAPYIICHHOM COCTOSIHHH.

KOH'I'POJ'IBHHG BOITPOCEH!

1. IlepeumciiMTe OCHOBHEE TeopumM oOOpaszoOBaHMSA
COIbl B IIOUBE.

2. KaxmMm crnocoboM OpOBOOAT MEeJMOpalMuio COOO-—
BOB3AaCOJIEHHEIX I[I0UB?

3. C ueM CBA3aHO oOOpasoOBaHME CyJIbOUIOB XeJe-—
3a B rousax?

4. Kakue MeJlMOpaTUBHBE MEPOIPUSATUSA MUCIOJIb3Y-—

0T Opu o6paboTKe INOUBR CYJNbOMIHOTO, kKapbo-
HaTHOTO M TITUIICOBOI'O BaCOJIeHusa?
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8. OCOBEHHOCTHM MEJIMOPAIIMA COJIOHIIOB
/U COJIOHLOBBIX IIOYB

[IpyunMHOW HHU3KOTO TUIOJOPOJUSI COJOHIIOB SIBJISIETCS ITOBBI-
IIIEHHOE COJIEpKaHUE TMOTJIOINIEHHOT0 HATPHUs B MOTJIOIIAIOIIEM KOM-
IJIEKCE W UX HEOJIaronpusTHeie GU3nUecKkue u (HU3NKO-XUMUUYECKUE
CBOWCTBA.

['unicoBanue sBisiercss HanbOosee F3(HPEKTUBHBIM CITIOCOOOM Me-
JMOpAaIMy COJIOHIIOB. [[03bI TUIICa ONPEETSAIOT B pacueTe Ha MOJIHOE
BBITECHEHME OOMEHHOI'0 HATpUsl W3 IMOYBEHHOI'O MOTJIOMIAKOIIErO
KoMmIuiekca. KpoMe rurca, s MeIuopaiu COJIOHIIOB MPUMEHSIOT:
NPUPOAHBIE KaJbLMICOAEPKAIIUE MaTepUallbl — TJIMHOTHUIIC, MEJI,
OTXO0bI MpOMBITILIEHHOCTH — (ocdorurnc (92 % CaSO4,H,0), xnopu-
cthiil kanbituii (67 % CaCl, u NaCl), nonucynbdun kanbius (CaSs,
24 % cepsl) 1 ynooOpenue kanbleByo cenutpy (Ca(NOs),4H,0).

Jlo3a rurica i1 HeUTpaau3auu W306ITOYHOM IIEIOYHOCTH pac-
cuuThiBaeTcs o dhopmye [18]:

G=0,086(S—1)-y -k

HJIs1 BBITCCHCHUS HATPpHUA WU Malrous U3 IMOYBCHHOI'O IMOTJIOMIArOIICTO
KOMIUIICKCA 03y I'MIiCa paCCYUThIBAIOT CJICHYIOIIHUM 06p330MZ

G = 0,086[(N;— N,™" - No) + (N, — N, - No)] - v - h,

rie G — no3a rurnca, 1/ra; 0,086 — ko3dduIeHT neperoaa Mojb B
Maccy BemecTBa; S — coaepxkanne CO;+HCO; B BOJHOU BBITSIKKE,
M0J1b/100 T MOYBHI; Y — INIOTHOCTh MOYBHI, T/M3; h — pacUYeTHBIN CJI0H,
M; Ny — eMKOCTh KaTHOHHOTO oOMmeHa, Moiuib/100 r mousbr; N u
NY"°" — nonyctrMoe conepkanre 0OMEHHOIO HATPHsI U MarHusl, J0JI1
oT Ny; Ni u N, — TO K€ UCXOHOE coepkadue, Moiab/100 r moYBHI.

J103bI TUIICA MOTYT MEHSIThCSI B IIUPOKOM JIHAana3oHe — OT 2—3
10 20-25 t/ra. MakcumanbHble 3HAYEHUSI HEOOXOAUMBI JIJISI YEPHO-
36MHBIX JIYyTOBBIX M COJIOBBIX COJIOHIIOB, MUHUMAJIbHBIE — JIJIsI CO-
JIOHIIOB CYXOCTEIHOU U ITOJIYITYCTBIHHOM 30H.

PacTBopuMOCTb rumca B Boji€ 2 I/J, TOATOMY JIy4llleé €r0 BHO-
CUTh B ITOYBY B cyXoM Bujie. [Ipu copepkaHuu COJOHIIOB B MOYBEH-
HOM TTOKpOBe < 25 % rurmc BHOCAT JOKaJIbHO, nipu 25-30 % — B KO-
JIMYECTBE, PACCYUTAHHOM Ha OKPY’KAIOIIHE MOYBBI, 3aTE€M 10 MSITHAM
COJIOHIIOB B JI03€, PACCUMTAHHON HA UX MEJIHOPALIHIO.
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[Ipu runcoBaHur Ha TITyOOKOCTOJI0YATHIX COJIOHIIAX THUIIC BHO-
cat noa mryr. Ha cpeanecronduareix — 1/4—1/2 10361 THIICAa BHOCST
o wiyr u 3/4—1/2 103bl MOBEPXHOCTHO IOCIE BCIAIIKUA C MOCIIE-
IYIOIIAM TEpeMEIIMBaHUEeM NpH KyjibTHUBaIlu. Ha KOpKOBBIX coO-
JIOHIIaX BECh TUIIC pa30pachIBaOT MO MOBEPXHOCTH C MOCIEAYIOUUM
MEPEMEIIMBAHUEM €T0 C MAaXOTHBIM ciioeM OopoHoBaHueMm. Ilocie
BHECEHU TUIICA TPOU3BOAAT BIIAro3apsAKOBbIN MoauB [ 14].

D HEKTUBHOCTh MEIHOPAIIUN COJIOHIIOB OIICHUBAIOT 110 M3Me-
HeHuto conepxkanusi B [ITIK oOMeHHOro HAaTpus U «aKTUBHOTO HJIay.
Ha conoBeiX u Ccynb(aTHO-COAOBBIX COJOHIAX 3(PGHEKTUBHOCTH OT
TUIICOBAHUS MOYBBI CHMXKAETCS, TaK KaK MPOUCXOJUT KapOOHATH3a-
[MS TUIICA B LIEJIOYHOM CpeZie MOYBEHHOTO pacTBopa. Ha Takux 1moy-
BaX TUIICOBAHUE COUYETAIOT C KUCIOBAHUEM.

['uncoBanue CONOHIIOB MPOBOISAT B KOMIUJIEKCE C IPYTUMU Me-
PONPUATHSIMU — TIIYOOKOW BCHAIIKOW, BHECECHHUEM OPTaHUYECKUX U
MUHEPATBHBIX yA0OPEHUH, TPOMBIBHBIM PEKUMOM OPOIICHHUS, ITOCE-
BOM COJI€- U COJIOHIEYCTOMYUBBIX KYJIbTYP.

D¢ HEeKTUBHOCTD JEHCTBUS THUIICA 3aBUCUT OT CTEIICHHU €TI0 M3-
MEJIbYCHUSI, YCIOBUI YBIAXKHEHHUS, THIATEIbHOCTH MEePEeMEITUBAHUS
¢ mouBoit. Jl1st pactBoperws rurca tpebyercst 600—800 M’ BOMIBL

TpeboBaHUs K Ka4eCTBY THICA JJII XMMHUUYECKON MEITHOpaIiu

TIOYB JaHbl B Ta0d. 25 [18].
Tabsawuia 25
TpeboOBaHMUA K KauvecTBY I'MIICa

ComepxaHue
rymca, CBEpPXKPU~ yacTury, %, MOPOXOISIMX
Knacc Caso, - CTaﬂF?BO— yepes CuTo C ﬂ@?MeTpOM
rurca 5 BAHHOIM BO- OTBEPC T
280, %, IOEl, % He
He MeHee ! 2 1 0,25
boJiee
A 85 5 100 97 75
B 70 5 100 97 75

M3BecTKkOBaHWE MPUMEHSIETCS MPEUMYIIECTBEHHO HAa MaJloHa-
TPUEBBIX COJIOHIIAX B KOMILJIEKCE C BHECEHHEM 3HAYUTEIIbHBIX 103
OpTraHUYeCKHUX YJI0OPEHUM.

KucnoBanue >¢p(HeKTUBHO UIsi MENIHOpPALUA COJOBBIX COJIOH-
110B. B kadecTBe MEMTMOPAHTOB UCIOJB3YIOT JKEJIE3HbIN Kymopoc, ce-
py U Ipyrue cepocojepikalire COeCAUHEHHs, KOTOpble IPHU OKHUCIe-
HUU 00pa3yroT CEPHYIO KUCIOTY.
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Ha co0BBIX COJIOHIIOBBIX MOYBAaX (COAOBO-CYJb(ATHBIX, COMO-
BO-CYJIb(PATHO-XJIOPUIHBIX, CYJIb(ATHO-COAOBBIX M  XJIOPHUJIHO-
COJIOBBIX) MPUMEHSIOT Jcene3noséanue — o0paboTKy MOYB CEPHOKHC-
JIBIM KEJIE30M C LIEJIbI0 YJI0OpEHUs U OKYJIbTYPUBAHUS CPElibl IPOU3-
pactanusi pacteHuil. KucnoTHell ruponns uaeT ¢ oOpa3oBaHUEM
CEPHOM KUCJIOTBI U THIPAaTa OKUCH XKeJle3a:

F@SO4 + 2H20 — HZSO4 + F@(OH)z

CepHOKHUCIIOE KENe30 B psiy COJEH MO0 MHTEHCUBHOCTHU BBITEC-
HEHUsS OOMEHHOr0 HAaTpHs U3 MOYBEHHO-MOIVIOMIAONIETO KOMILIEKCa
CTOUT Ha MEPBOM MECTE:

FeSO, > CaCl, > CaSO, > (AleO4)3 'K,SO, 2H,0 [18]

3emiieBaHHUE Kak CIIOCOO MENHOpaluy MPUMEHSETCS I Me-
JMOPalvy COJIOHIIOB YEpPHO3EMHOM 30HBI, MOCKOJBKY Cpe3Ka Ho-
BEPXHOCTHBIX CJIOEB MPHU TIIATEILHOM BBIMOJHEHUHU 3TOTO PUEMA HE
BBI3BIBAET 3aMETHOTO M3MEHEHUS IUIOAOPONS YEPHO3EMOB. 3€MIIe-
BaHHE JIOJDKHO COMPOBOXKIAThCS BHECEHUEM OPraHUYECKUX yao0pe-
HU, TOCEBOB CUIEPATOB U APYTUX MEIIHOPALIHIA.

JI1s1 Menropanuu COJI0HIOB U COJIOHLIEBATHIX MOYB MIPUMEHSIOT
TaKXe TEPMHUUECKUN TIap, TIy00KOe METMOPATUBHOE PHIXJICHUE, MHO-
TOSIPYCHYIO BCIIAILIKY, TUIAHT@XXHYKO BCHALIKY (CaMOMEIuopanus co-
JIOHIIOB), PUTOMEIMPALIMHU U DJIEKTPOMEIUOPALIUH.

W. H. AntunossiM-KaparaeBbim [3] ObUT NpEIIOKEH KOM-
IJICKCHBIN arpoOHOJIOrHYSCKUN METOJI KOPEHHON MEIHOpaluH COo-
JIOHIOB, KOTOPBIN 3aKIIFOYAETCA B CIEAYIOIIEM:

— BBITECHCHUE HATpUs KaJIbIMEM U3 COJied MmouBbl. JJist 3TOrO
MPOBOIAT TMEPEMENIMBAHUE COJOHIOBOrO ropuzoHTa Bl ¢ wacteio
MO/ICOJIOHIIOBOTO KapOOHATHOTO UJIM TUIICOBOTO ropu3oHTa B2;

— YCWJICHUE BIArOHAKOIUICHUSI MyTEM CHEro3ajiep:kaHus B 0O-
TapHbIX YCIOBHUSX, MPUMEHEHHUE JTUMAHHOTO WJIM PETYJSPHOIO OpO-
HICHUS;

— TMIOCEB MHOTOJIETHUX TPaB U CUAECPAIbHBIX KYJIBTYpP IJIS YCH-
JICHUS MPOAYUHUPOBAHHUS YTIIEKUCIOTH B TOYBEHHOM BO3.yXE C Lie-
JBI0 TIOBBIIIEHUS PACTBOPUMOCTH KapOOHATa KaJbIlUsl MOYBBI, a TaK-
e JJIs1 CO3/IaHUsI BOJIOIIPOYHOM CTPYKTYPHI;

— IPUMEHEHUE OPTAaHUYECKUX U MUHEPAJIbHBIX YJI00pECHUM.

Kazakosa JI. A. [18] npennoxuina KOMIUIEKCHYIO MEIHOPALIAIO
OpPOIIAEMBIX COJIOHIIOB, KOTOpPAasi OCHOBBIBAETCS HA TE€HETHUYECKUX
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O0COOEHHOCTSX 3THUX MOYB M HCIIOJIb30BAHUU 3aKOHOMEPHOCTEH B3au-
MOJICHCTBHS YUACTBYIOIIMX B TPOIIECCE METUOPAIUH MPUPOIHBIX U
AHTPOTIOTCHHBIX (DAKTOPOB, IOCIENOBATEILHOCTH W 3aBHCHMOCTHU
MPOXOKACHUSL arpo(PU3NYECKUX, XUMUYECKHX U OMOXUMHUUYECKUX U3-
MEHEHHH B 9THUX TOYBaX C YUYE€TOM CEJIEKTHBHOTO M CHHEPreTHIEeCKO-
ro a(pdexTa npu BO3IECHCTBUU arpOTEXHUUYECKUX, XMMUUECKUX, THIPO-
METHOPATUBHBIX U arpoOHOJIOTHYECKHUX BHIIOB MeEJHOpaIiiu (puc. 5).
Ha puc. 6 orpaxkeHa yHuduuupoBanHas 0J10K-cxema BbIOOpa MeToa
KOMILIEKCHON METHOPALIMY CPETHUX U ITYOOKHUX COJIOHIIOB.

KoHTpOJNBHEIE BOIPOCEH
1. [lepeuncamnTe OCHOBHEIE CIIOCOOB MEIMOpaLum CO-—

JIOHLIOB .

2. KakuMm obBpazoM paccumTHBaeTCcsa nosa docdormn-—
ca IOJjd MaJio—, CcpelHe—- ¥ MHOTOHATPUEBHIX CO-
JIOHIIOB?

3.B yueM CyTh KOMILJIEKCHOT'O aIpofMOJIOTMUECKOIO
MeToa Mearmopaluuy COJIOHLIOB?
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Buornueckue u abuornyeckune hakTopbl .
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Puc.

5. Brnok-cxema BO3memcTBMA QaKTOPORB,

MBIX SBACOJIEHHBIX 3eMeJib [18]

InpouecCcore " nokasaTeJiel olleJlauMBaHUs opolae—
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v

CooHIIBI, OKYJIBTYPEHHBIC JIO0 YPOBHS IPOAYKTHBHOCTH 30HAJIBHBIX

Pyc. 6. Biok-cxema BHOOpa MOIEJ M MeTOoHa KOMIIJIEKCHOM MeJMOopalMM I10YB COJIOHIIOBEIX
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9. NPOBJIEMEl 3ACOJIEHMA M ONYCTHHMBA-
HUA

OnycThIHUBAHHUE 3€MENb SBIISICTCS OHOM W3 BAXKHEUIIHUX W CY-
HIECTBEHHBIX MO MOCJIEACTBUSAM AKOJOTMYECKUX MpoosieM. CorjaacHo
onpeaeneauo Konsennun Opranuzanuu OO0beauHEeHHBIX Harui
(1994) 1o OGopsbe ¢  ONMyCTHIHUBAHHEM,  OIYCTHIHUBAHUE
(desertification) — «aerpagauus 3eMelb B 3aCyIUIMBbBIX, MMOIYy3acyll-
JUBBIX U CyXMX CYOTYMHUIHBIX paiiOHax B pe3yJbTaTe JACHCTBHS pa3-
JUYHBIX (DAKTOPOB, BKJIIOYAs M3MEHEHUE KJIMMaTa U ACATEIbHOCTh
yesoBeka» [11].

[To nanubiM JIoGoBoit n Xabaposa [37], apuanbie oOmacTu (myc-
TBIHU, TTOJTYITYCTBIHHU, CUJIBHO 3aCYyILINBBIC CABAHHBI U CTEIN) COCTaB-
as110T 3640 % cymi. ApuaHble W MOJdyapuaHble 00JacTH PacIofo-
xeHbl Kak B CeBepHoM (10-50° u 20-50°), tak u B FOxuoMm (10-50°)
noymapusix. AOCONMIOTHBIE MYCThIHU 3aHUMAKOT 7—8 % cymu. [Ipsimo
WM KOCBEHHO HCTIBITHIBAIOT BIUSIHUE OMYCTHIHUBAHUS U MEPUOIUYE-
ckux 3acyx 120-130 crpan [83]. Ot 40 10 60 % oporiaeMbIX 3eMeb
IJIAHEThI MOJBEPKEHBbI 3acoieHuto. OT 3a00JauyMBaHUs U 3aCOJICHUS
MOYB €XKETOJHO BhITIamatoT u3 3emienenus S00—600 Teic. Ta 3emens
1o Bcemy mupy [31].

BriaenstoT crienyromuye TUIbI MycThiHb [31]:

» Ecmecmeennvie axkymynamusenvlie nycmoinu. Ocagxku < 100—
200 mm/rox; nucnapenue 3000-3500 mm/roa u, Bo3MoxkHO, 4000 MM.
Paznuuaror BHyTprMarepukoBblie (lommaa CMepTH, IyCThIHM 3araj-
Horo Kwuras, Llentpanenoit ABcrpaninu, Erunerckon Caxapsl u Apa-
n0-Kacnuiickoro pernoHa) U MNPUMOPCKO-OEPETOBBIE AKKYMYJISTHUB-
Hble MycThIHU (OeperoBblie mycThiHU Ilepy m Ywnm, mycteiHu 3anaj-
Hoi, FOro-3anaauoi u FOxHO#M Adpuku, roro-3amnajadoro Mujgocrana,
Boctounoro Kuras).

s Ecmecmeenuble OeHyoayuoHHsle nycmuinu. JleHynaliMoOHHbIE
OCTAaTOYHBIE JPOJAUPOBAHHBIE MYCTBHIHW TOPHBIX IUIATO, CKaJTHUCTHIX
CKJIOHOB, ITOKPOBOB JIaBbl, BEIXOJIOB TBEPABIX MOPOA U T. 1. [ myOokue
MO/I3€MHBIC BOJIBI, KpaliHe OelHasi pacTHTENBHOCTh (IIYCTBIHM HAro-
puii u ckinoHoB Upana, Apmenun, 3anagHoro Kuras, Monronum).

s  Aumponocennvie emopuunvie nycmvinu. O0pa3yroTcs B pe-
3yJbTaTe€ YHUUTOKEHUS PACTUTEIBHOCTH U TTOYBEHHOIO MOKPOBA WJIU
BCJIC/ICTBUE HMHTCHCUBHOIO BTOPUYHOTO 3aCOJICHUSI TOYB U BOJI.
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Ocanku — 300400 mm/rox; pe3kue KojeOaHus Mo rogaM; ucnapeHue
— 10002000 mMm/ron. BropuuHble IMyCTBIHM OOpa3yrOTCS Ha MeECTE
MPOJYKTUBHBIX, B MPOILJIOM MacCTOMIIHBIX, CTEMHBIX, CABAHHBIX, JIy-
TOBBIX, TYTalHBIX, MTOJIEBBIX JAHAA(TOB BCIECACTBUE HEPABUIHLHOTO
OCBOEHHUSI U UCIOJIb30BaHUs (0O0JblIas 4acTh OMYCTHIHEHHBIX TEPPU-
Topuii ABcTpasiuu, Benukux paBHuH CeBepHOM AMEpUKH, H0ro-3amnaj
Kanansl, ctenu roro-socroka EBponsl u [{enTpansHoit A3znmu, Manoro
KagBka3a, paBuuH u ckioHoB Kanaxapu, Kenun, Tanzanuu, Dduonuu
u Cynana).

JlaHHO€ AeneHre MyCThIHb HA TUIIbl YCIOBHO, TaK KaK T€HETHYE-
CKHM Y IPOCTPAHCTBEHHO BCE TPU THUIIA CBSI3aHBI IPYT C APYTOM.

Ha mporiecc onmycThIHUBaHUS BIUSIOT KaK €CTECTBEHHbIE (TIpH-
POJIHBIE U KIIMMAaTUYECKUE YCIIOBUS), TAK U aHTPOIIOTCHHbIEC (PAKTOPBHI.

3acoJieHHue MOYB SABJISIETCS OJHUM M3 MHOTHX (DaKTOpPOB, YCHIIH-
BAIOLIMM IPOLECC ONyCThIHMBaHUA. KpoMe 3acoyieHus moYB Ha 3TOT
MIPOIIECC BIUSIOT: UCTPEOJICHUE PACTUTEILHOTO TTOKPOBAa U pa3pyliie-
HUE IOYBEHHOIO MOKPOBAa MNPU MPOMBIIIJIEHHOM, WPPUTAlMOHHOM
CTPOMUTENBCTBE; AErpajalus PpPacTUTEIBHOIO MOKPOBA YPE3MEPHBIM
BBITIACOM; YHUUTOKEHUE APEBECHO-KYCTAPHUKOBON PACTUTEIHLHOCTH B
pe3yabpTare 3aroTOBKU TOIUIMBA; MC(IALUS W SPO3us MOYB MPU HH-
TEHCUBHOM OOTapHOM 3e€MJIEACINN; BTOPUYHOE 3acOJIeHHE U 3a0oiia-
YMBAHUE II0YB B YCJIOBUSIX OPOIIAEMOr0 3eMJICACIUS; pa3pylICHUE
nanamadTa B paloHax TOPHBIX pa3pabOTOK 3a CUET MPOMBIIICHHBIX
OTXO0J0B, cOpoca CTOUHBIX U APEHAKHBIX BOJ.

3acoyieHue OpOIIAEMBIX MOYB, KakK (haKTOp OIyCTHIHUBAHMS,
MMeEET JIBa aclleKTa: pOCT COJIOHYAKOBBIX IMYCThIHb B OECCTOYHBIX Oac-
CeliHaxX M BTOPUYHOE 3aCOJICHHE OpPOLIAEMbIX 3€MeJb (aHTPOIOTeH-
HBII pakTop onmycTeiHMBaHU). Crienuduka OMyCThIHUBaHUS Ha 3aCO-
JICHHBIX TIOYBaX CBSA3aHA C MX 30HAJIBHBIM M CTPYKTYPHBIM Pa3zHO00-
paszuem.

[Ipy 3KOJI0rMYECKOM HOPMHUPOBAHUM OITYCTHIHUBAHHS BBIICIIS-
€TCS YETBIPE YPOBHS IKOJIOTUYECKOTO COCTOSIHUA [6]:

1. OrcyTcTBHE WM cinaboe OMyCThIHMBAHUE (30HA KOJIOTHYE-
CKOW HOPMBI) — TEPPUTOPUU O€3 3aMETHOTO M3MEHEHHUS IPOYKTHB-
HOCTH, C BBICOKOH YCTOMYMBOCTBIO U CTAOUIBHOCTBIO AKOCHUCTEM, Te
OPEANOYUTACTCSI HOPMAIBHOE XO3SIMCTBEHHOE UCIIOJIB30BAHUE 3EMEITb
C IPEBEHTUBHBIMU ME€pPaMH OXPaHbI PUPO/IBI.
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2. YMepeHHOe ONMyCThIHMBAHME (30HA PKOJIOTHUYECKOTO PUCKA) —
TEPPUTOPHHU C 3aMETHBIM CHI)KCHUEM TPOTYKTUBHOCTH U YCTOWYHBO-
CTH DKOCHUCTEM, C MaKCHMaJlbHOH HECTAOMIBLHOCTBIO, BEAyIICH, B
najbHENIeM, K COHTaHHOM Aerpajalid 3KOCUCTEM, HO HapYIICHUS
HKOCHUCTEM 37€ECh €Ill€ OOpaTUMBI; IPEAIONaracT COKpalleHue X035u-
CTBEHHOI'0 MCMOJIb30BAHUSA U IJIAHUPOBAHUE MOBEPXHOCTHOTO YIIyd-
ICHUS.

3. CuibHOE ONyCThIHMBaHHE (30HA PKOJIOTMYECKOTO KPHU3HCa) —
TEPPUTOPUU C CUIBHBIM CHUXEHUEM MPOAYKTUBHOCTU U TOTEPEH ycC-
TONYMBOCTH, TPYAHOOOPATUMBIMU HAPYIICHUSIMH SKOCHCTEM, MPE.-
MOJIATAIOIINUMU JIUIITH BBIOOPOYHOE X XO35HCTBEHHOE MCIIOIH30BAHHE
U TJIAaHUPOBAHUE TIIYOOKOTO YIYUIIECHUS.

4. O4yeHb CUIILHOE OMYCTHIHMBAHHUE (30HA HKOJOTUYECKOro Oei-
CTBHS) BKJIIOYAET TEPPUTOPHUM C TOJHON TMOTEpel MPOTyKTUBHOCTH,
NPaKTUYECKH HEOOPaTUMbIMU HAPYIICHUSIMU IKOCHUCTEM, MOJHOCTHIO
VCKITFOYAIONITAMH TEPPUTOPHUIO U3 XO3IHCTBEHHOTO MCIOIB30BAHUS U
TPEOYIOIIMMHU KOPEHHOT'O YIIYUIICHUS.

Cpeny BO3MOXKHBIX CIIOCOOOB OOpPHOBI C OMYCTHIHUBAHUEM B
CBSI3H C 3aCOJICHHBIMHU MTOYBAMH MOYKHO BBIJCITHTE:

— OpraHu3aIys JOJTOBPEMEHHOTO MOHUTOPHHTA 3aCOJICHHBIX T10YB;

— ONTHUMU3ALHMS CTPYKTYPBI CEMBCKOXO3IMCTBEHHBIX YTOINN, CO-
BEPIIICHCTBOBAHUE CTPYKTYPhI MTOCEBHBIX ILIONIAACH, HOPMUPOBAHHOE
UCIIOJIb30BaHKE TTACTOMIII;

— MPOBEJICHUE KOMILIEKCAa MEJIMOPATUBHBIX MEPONPUSITUN B Li€-
JAX YAYYIICHUS 3aCOJCHHBIX MOYB (OCOOCHHO 3€METh BTOPUYHOTO 3a-
COJICHUS);

— OpraHu3alus Hay4YHbIX HCCIEIOBAaHUM, CICKEHUE 3a COBpE-
MEHHOW JUHAMHMKON OIYCTHIHMBAHUS M COCTaBJICHHE IPOTHO3ZHBIX
CIICHApUEB B 3aBUCUMOCTH OT MPUHHUMAEMBIX Mep 1o 0oprbe ¢ ormyc-
THIHUBAHHUEM.

SIBneHus OMyCTHIHMBAHMS M COJICHAKOIUICHHS B mouBax Poccuu
MPOSIBJISIIOTCS HA APEBHUX BOAHOAKKYMYJISITUBHBIX paBHMHaX CuoOwu-
pu, 3aBoskbs W Ilpukacnus. YBenudeHue oOIe 3arpsa3HEHHOCTH
PEUYHBIX BOJ HHTpatamu, (pocdaramu, OmonuaaMu, HePTECOTXOIaMHU,
NAaTOTCHHBIMU OPTaHU3MaMH, a TaKXKe yBEJIWYEHUE MHUHEpaIu3aluu
BOJIbI U CHIDKCHHE YPOBHS BOJI IPUBOST K 00pa30BaHUIO OOIIUPHOMN
00JIaCTH COBPEMEHHOT'O COJICHAKOTUICHHS] B TPYHTOBBIX BOJAX U IMOY-
Bax (Kacrnmiickoe u Apanbckoe Mops).

91



[IpenoTBpailieHye npouecca OMyCTHIHUBAHUS OCOOEHHO aKTy-
anbHO N5 tora Bocrounoii Cubupu. [Ipuponas cneruduka cocTOUT
B TOM, YTO 3JE€Ch OTPULIATENBHBIE 3UMHHUE TEMIIEPATYPHl U KOPOTKUU
BErC€TAIMOHHBIA TEPUOJ, TTOATOMY HENB35, KAK BO MHOTHX JPYTHX
apUIHBIX PETHMOHaX, MOJy4aTh B OTKPBITOM TPYHTE MO 2-3 ypoxkas B
ron. JlaHHOE€ OOCTOSITENHCTBO YCYTryOJisieT SKOHOMHUYECKHE M COLU-
abHBIE TTOCTIEICTBUS OMTyCTHIHUBAHUSI.

Paiionbl onycThiHMBaHus B VIpKyTCcKOH 001acTu HaOII0Jal0TCs B
noiuHax pex AHrapel U YHru (banaranckasi crenb). bonbiime crer-
HbIE y4acTKH u3BecTHHI 110 pekam Oce, e, Kyne u B [Ipuonsxonse.

KoHTpONBHEIE BONPOCH

1. HDawnTe omnpenejieHMEe IOHATUI «OIIYCTHEHUBAHME .

2. HazoBure 0(axTOpPH, BAMAKIME  Ha  IIpolecc
OITy CTEIHMBAHMS .

3. HazoBuTe TUMNHE NYyCTHHbL, OXapaKTepuU3lyuTe UX.

4. HazsopurTe w™Mepbsl OOpPbBOEl C OINYyCTEHHUBAHUEM B

CBA3M C 3aCOJI€eHHBIMM I10UYBaMM.
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10. PEKYJIBTUBAILIYA 3ACOJIEHHBIX IIOYB

Pexynomueayus 3emenb — KOMIIEKC UHKEHEPHBIX U CAHUTAPHO-
TUTUCHUYECKUX MEPOINPHUITHH, TPEeAyCMaTPUBAIOIINX YIYUIlICHUE,
BOCCTAHOBJICHUE CBOMCTB I'PYHTOB B IIEJISIX MCKIIIOUCHUS (HU3HIECKO-
ro U XMMHYECKOr0 HETAaTUBHOIO BO3JICMCTBHS HA OKPYKAIOWIYIO MPU-
ponHyto cpeny [8].

Obvexmoul pexyivmugayuy — HAPYUICHHBIC 3€MJIN/TEPPUTOPHH,
Ha KOTOPBIX HApYIICHBI, Pa3pyII€Hbl WJIM TOJHOCTHIO YHHUYTOXKEHBI
KOMITOHEHTBI MPUPObl: PACTUTEIILHBIA U MTOYBEHHBIA MTOKPOB, TPYH-
ThI, TOJA3EMHBIC BOJIbI, MECTHAs rUiporpaduueckas ceTh (pyubH, PO/I-
HUKH, MaJIble PEKH, 03€pa U T. 1.), i3MeHeH penbed MectHOCTH. K Ha-
PYIIECHHBIM 3€MJISIM OTHOCSITCS TaK)KE 3arpSA3HCHHBIC 3€MJIH, T. €. 3€M-
J¥, Ha KOTOPBIX B KOMIOHEHTaX MPUPOILI MPOU3OILI0 YBEIUUYCHUE
COACPMAaHUSI  BEIICCTB, BBI3BIBAIOIIEE  HETAaTUBHBIE  TOKCHKO-
HKOJIOTUYECKHUE TTOCHEACTBUS JJIs1 OMOTHI.

MupoBO# OOBIT MO PEKYJbTUBALUM 3€MEJIb HACUYUTHIBAET BCETO
okoJji0 75 net. IlepBbie pabOTHI 110 PEKYILTUBAIIUN 3€MeIb OBLIH MPO-
BeleHbl B 1926 . Ha ydyacTKax, HapyIICHHBIX TOPHBIMU paboTaMu
(CHIA, mratr Uuauana). B CCCP pexkynabTUBAIUI0 HAYalad MPOBO-
muth ¢ 1959 r. B Poccun ¢ 1971 mo 1980 rr. pexkynbTuBaiusa OblIa
BBITIOJIHGHA HA muromanu 713 TeIc. ra, T. €. eXKEerogHblli 00BeM pe-
KYJbTHUBALIMOHHBIX PabOT cocTaBisti 71,3 Thic. ra. 3HAYUTEIbHBIN
POCT PEKYJIbTUBALIMOHHBIX Pa0OT ObLI 3alioKEH B ['ocyaapcTBEHHOM
KOMIUIEKCHOW MpOTpaMMe MOBBIMIEHU TU1oa0poAus nousB Poccuu Ha
1992—1995 rr., raoe nmpeaycMaTpuBajIoCh €XKErogHO PEKYIbTHUBUPO-
BaTh J0 96 ThIC. ra. B 1995 r. 00beM BBITIOJHEHHBIX PA0OT COCTABUII
160,1 teIC. TA, B 1996 T. — 79,9 THIC. T2, B 1997 1. — 79,2 THIC. Ta.
B Toxke BpeMs, Hapsay ¢ UMEIOIIMMCS HEKOTOPbIM POCTOM 00BEMOB
BOCCTAHOBHUTEIIBHBIX pabOT 1o cpaBHEHUIO ¢ 1980 r., peKynbTUBALIMS
3eMENb MO-MPEKHEMY BBIOJHSAETCS JIMIIb HA IUIOLIAAHN, COCTaBJISIO-
et ot 2 % 110 25 % TeppuTOopuN HAPYIICHHBIX 3¢MEb.

OnbIT TPUPOJHOTO BOCCTAHOBJICHUS HEOOXOJMMO YUYHUTHIBATH
pu 1oAO0pPE BUAOBOIO COCTaBa PACTEHUU HA MOBEPXHOCTH HAPYIIICH-
HBIX 3€M€Nb. B CBSI3M C 3TUM pEKYJbTUBALMSA JOJDKHA HAYMHATHCA C
W3YUYEHUSI ONbITa MPUPOJHON SBOIIOMU HAPYIIEHHBIX 3€MENb IS 0-
rucka HauOonee (DPEKTUBHBIX CIIOCOOOB ONTHUMHU3AIMK H3MEHEHHBIX
TEOCHUCTEM C LIEJIbIO MTPEBPAIICHHS UX B KYJIbTYPHBIE JIaH A ThI.
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BbienstoT clieiyIoiye 3Tanbl PeKyIbTUBALIMM:

1) moATOTOBUTENBHBIN ATAll — BKJIIOYAET WHBECTUIIMOHHOE 000C-
HOBAaHHUE MEPOMNPUATUNA MO PEKYJIbTUBALIMM HAPYLIEHHBIX 3€MEb U
pa3paboTKy paboueil JOKyMEHTalNH;

2) TeXHUYECKHUM 3Tam — peanu3alus HHXXEHEPHO-TEXHUUYECKOM
YaCTH MPOEKTa BOCCTAHOBJICHHUS 3€MEIb;

3) OMONOTMYECKUN 3Tam, 3aBEPIIAOIIUN PEKYJbTHBALUIO U
BKJIFOYAIOIIUNA O3€JICHCHUE, JIECHOE CTPOUTEIBCTBO, OMOJIOTHYECKYIO
OUYHCTKY IOYB, arpOMEIMOPATUBHBIE U (PUTOPEKYJIHTUBALIMOHHBIE Me-
pONPUSTHUS, HAMIPABICHHbIE HA BOCCTAHOBJIEHUE MPOLECCOB MOYBOOO-
pa3oBaHusl.

Iloocomosumenvuviii dman pexyarvbmusayuu. Pa3zpaboTka mpo-
CKTHOM JOKYMEHTAllMM Ha CTaJMM HHBECTULIMOHHOTO OOOCHOBAHUS
WM paboyvero mpoeKTa OCyHIECTBIISIETCS HA OCHOBE 3a/IaHUsI HA MPO-
€KTUPOBAHUE PEKYJIbTUBALWHU HAPYLICHHBIX 3€M€llb. MHBECTULIMOH-
HOE 00OCHOBAHUE — BAPUAHTHOE UCCIICIOBAHUE MPOCKTHBIX PEIICHUM
C LETBI0 BbIOOpA M3 HUX ONTHUMAJIbHOTO, UMEIOIIErO HaWIyullee Co-
YeTaHUEe KOMMEPYECKOM, COIMAIbHON M dKOJIOTHYecKoil d(pheKkTHBHO-
cTu. Pabouunii mpoekT — 3TO perjaMeHTUPOBAHHBIM HOpMaTHBaMU
KOMIUIEKT MPOEKTHOM JIOKYMEHTAIIMHU, MOJATBEPKACHHBIA ITOJIOKH-
TETbHBIM 3aKTIOUCHUEM DKOJIOTHYECKOM IKCTIEPTHU3HI.

[IpoekTupoBaHUE PEKYJIbTUBAIMA HAYUHACTCS C aHAIM3a UMEHO-
HIUXCS MPOEKTOB, TPU PEATU3AUN KOTOPBIX MPOU30ULITN HAPYIIEHUS
MOYB U PACTUTEIBHOTO MOKPOBA, C aHAIM3a TEXHOJOTUM NpeaAnpUusITHii
W OpraHu3alliii Kak MCTOYHMUKOB IOJIOOHBIX HapylleHui. B ciydae
HeJocTaTka uHGOpPMAIMU NPOBOAATCS (parMeHTapHbIe, a MPU HEOO-
XOJIUMOCTH KOMIUIEKCHBIC H3BICKATEIbCKUE PadOThI MO BCEH Hapy-
LIEHHOU TEPPUTOPHH.

Texnuuecxuu sman pexyromusayuu. TeXHUUECKHE MEPONIPUITHUS
M0 PEKYJIbTUBAIUM HAPYIICHHBIX 3€MENIb MOAPA3ICIAIOTCI Ha Clie-
JYIOILHME BUJIBIL:

= CTPYKTYPHO-NPOEKTUBHBIC: CO3JaHUE HOBBIX MPOEKTHBIX IO-
BepxHocTe U dopMm penbeda (mpoduaupoBaHue, TEPPACUPOBAHUE,
BEepTUKAJIbHAsl TUTAHUPOBKA), 3eMJIEBaHHE, TOPPOBaHUE, KOIbMAaTaXK,
CO3[IJaHHE DKPAHOB, YIAJCHHE HEHYKHOU IPEBECHO-KYCTAPHUKOBOMU
PACTUTEIILHOCTH, ITHEW, KAMHEH, PA3/ICIIKa KOUCK;

= XMMHYECKHE: U3BECTKOBAHUE, TUTICOBAHUE, KUCIOBAaHWE, BHE-
CeHUE COPOCHTOB, OPTAHUYECKHUX U MUHEPAJIbHBIX YI00pECHUH;
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= BOJIHBbIC (THAPOTEXHUYECKHUE): OCYIIEHHUE, OPOIICHHUE, pery-
JUPOBAHUE CPOKOB 3aTOILICHUS TTIOBEPXHOCTHBIMU BOJIAMH;

» TEIJIOTEXHUYECKUE: MYJIbYMPOBAHUE, TPSAIOBAHUE, OOOTPEB,
IPUMEHEHUE YTEILTUTENCH.

buonoeuueckuti sman pexynomueayuy 3aKIOYAETCI B B0O300-
HOBJICHUHU TpOoLIecca MOYBOOOPA30BaHUS, MOBBIILICHUH CAMOOYMIIAI0-
e CITOCOOHOCTH TTOYBLI U BOCITPOM3BOJICTBE OMOIIEHO30B. brooru-
YECKUM DTalloM 3aKaH4YuBaeTCs (POPMHUpPOBAHME KYJIbTYPHOTO JIaH/I-
madTa Ha HAPYIICHHBIX 3eMJIAX. bHojoruueckass peKyjIbTHUBALMS
OpoBOAMUTCS B JiBe cTaguu. Ha mepBoil BhIpalMBalOTCsi MUOHEPHBIE
(mpenBapuTeNbHBIC, aBaHTAPHBIC) KYJIbTYPhl, YMEIOIINUE aTalTUPO-
BaThCsl K CYILIECTBYIOIIUM YCJIOBHUSIM M OOJaJarollre BBICOKOW BOC-
CTAaHOBUTEJIBLHOM CHOCOOHOCTHI0. Ha BTOpOH MEpEeXonsT K LEIeBOMY
UCIIOJIb30BAHUIO. 3€MJIH, 3arpsI3HEHHBIC TSKETIBIMU METaJlJIaMH, Opra-
HUYECKUMH BEILECTBAMHU WIM MPOJYKTaMH MPOMBIIUICHHOW nepepa-
OOTKH, Ha TEPBOM CTAINU TTOABEPTAIOT OUYHUCTKE C MIOMOIIBIO COPOCH-
TOB, PaCTCHUM WJIM MHUKPOOPTaHM3MOB (OMOJECTPYKTOPOB), a 3aTeM
BKJIIOYAIOT B XO3SIICTBEHHOE HCIOJB30BaHUE TOJ >KECTKUM KOHTPO-
JIEM CO CTOPOHBI CAHUTAPHO-IITHIEMHOJIOTHYECKUX CITYXKO.

JI71s1 BBISIBIICHUS] TIPUTOJHOCTH HAPYIICHHBIX 3€MENb ISl CEllb-
CKOTO M JICCHOTO XO3SHCTBa MPOBOIAT HAONIIOACHUE 3a 3apacTaHUEM
Y4aCTKOB €CTECTBEHHON PaCTUTEIBLHOCTBIO, C IIOMOIIBIO TIOJICBBIX WU
BETETAlIMOHHBIX OIBITOB YTOYHSIOT MPUTOJHOCTH ITHUX 3€MeNb IS
KYJIbTYp, B JIaDOPATOPHBIX YCIOBUAX MPOBOAST XUMHUYECKHUE, MUHE-
PaJOTHYECKHUE U arPOXUMHUYCCKUE aHATU3HI.

[To mpuUrogHOCTH AJIA CEIBCKOTO XO3AMCTBA MOYBBI U MOPOJIBI
CTEITHOM M JIECOCTEITHOU 30H JICJIATCA Ha!

= BIIOJHE TMPUTOJIHBIE — COJEpKaHUE TyMyca B IMOYBax OoJiee
1 %, OnaronpusTHbIE BOJHO-(PU3HYECKHE CBOMCTBA, JOCTATOYHOE KO-
nu4yecTBo rymyca Oonee 1 %, OnmaronpusiTHbie BOIHO-(PU3MUECKHE
CBOMCTBA, IOCTATOYHOE KOJMYECTBO MUTATEIbHBIX BEIIECTB;

= [PUTOJHBIE — TOYBBI coaepkaT rymyca meHee 1 %, Omaro-
NPUSATHBIE arpo(U3NYECKUE CBOMCTRA;

» IIPUTOAHBIC TIOCIE HEOOXOAMMOTO YIYYIICHHUS — IOYBHI 0e3
coJiepaHus Tymyca, OeHble a30ToM, PochopoM, Kanuem, Oaronpu-
SATHBIC arpopU3NICCKHUEC CBOUCTRA;

= HETMPHUTOJHBIE — TOYBHI MMEIOT TSHKENBIA TPaHyJIOMETpHUYE-
CKHI COCTaB, COJIEpXkKAaT pacTBOpUMbIE coiH [49].
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[locnie pekyabTHBAIMU 3EMJIM UCITOJB3YIOT JUISL: CEIBCKOTO XO-
35IUCTBA, JIECOBOJCTBA, PHIOOBOJCTBA, BOJIOXO3SMCTBEHHBIX, pEKpea-
UOHHBIX U CaHUTApHO-3cTeTHUeCcKuX HYyx. [Ipu BpIOOpe Hampasie-
HUSI MCIOJIb30BAHUS PEKYJIbTUBUPOBAHHBIX 3€MEIIb IPEANIOUYTEHUE
HEOOXOJUMO OT/aBaTh CO3[IaHUI0 CEIbCKOXO3IMCTBEHHBIX YrOAMM,
OCOOEHHO B I'yCTOHACEJICHHBIX pallOHaX C OJIaronpUsTHBIMU JJISL TUX
LHeJIen yCHOBUSAMHU. PekynbTHBanMs Ui YJIy4YLIEHUS CaHUTAPHO-
ACTETUYECKUX YCIIOBHM MPOBOAMUTCS Ha OOBEKTAX, MPEICTABISIIOLINX
yIpoO3y 340POBBI0 HACEIEHUS W KOJOTMYECKOMY COCTOSHHUIO MpH-
POJTHOM CPENbI.

HauGonee yacTo aisg peKyJIbTUBAIUU 3aCOJCHHBIX TIOYB UCIOJIb-
3y1IOT (dutoMenruopaHThl. PaccojieHre MOuYBbl OCYIIECTBISETCA C TO-
MOIIbIO PACTEHUN-TAIO(UTOB, IyTEM MOJAa4YH BOJbI B KOPHEBYIO 30HY
U yJaJ€HUsl COJIed U3 BEPXHEro CJIoA MOuBHI rajiopuTamu, BbhiceBaec-
MBIMHM Ha OpPOIIAEMOM IJIOMAN C MOCIAEAYIONMM UX CKAallMBAaHUEM U
BBIBOJIOM 3a IIpeJIesbl yuacTka [2].

Kpome aToro 1emnecooOpa3HbIM SIBJISIETCS CITOCOO OCBOEHHUS 3a-
COJIEHHBIX CPEOHECYTJIMHUCTBIX 3€MEJb, BKJIIOYAIOIIMKA BBICEBAHUE
rago(uToB B YMCTOM BHJE C MOCHeayromiend ux yoopkoit [56]. Takoii
Croco0 MO3BOJISIET OCBAaUMBAThH 3aCOJICHHBIE CPETHECYTIINHOYHBIE 3EM-
JIM C HOPMaJIbHOW BIIA)KHOCTHIO B TEYEHHE JIETHETO MEPHOAA.

B kauecTtBe ragouUTOB MOKHO HCIIOJB30BATh COJEPOC €BPOMEH-
CKHMI W/WJIM capcasaH IIUMITKOBaThI. BriceBaHME CleayeT MPOBOIUTH
BMECTE ¢ KCepOhOPMHBIMH PACTEHUSIMHU (KOKIIEKOM, OUIOPTYHOM).

PexynbpTHBAIMs 3aCOJICHHBIX TTOYB MPOUCXOIUT CIAEAYIOIIUM 00-
pa3oM: y4acTOK 3aCEBalOT CEMEHAMHU COJIEpOCa €BPOIEUCKOro, WU
capcaszaHa IIMIIKOBATOIO (MJIM CMECBIO CEMSIH 3THUX TPaB) COBMECTHO
C CEMEHAMM KOKIIEKa WK OMIOPryHa (MM CMEChIO CEMSIH 3THX TPaB).
Conepoc eBpOIEeNCcKHil U capca3aH MIUIIKOBATHIA XOPOIIO MPOU3pa-
CTarOT Ha YBIIAXKHEHHBIX MOYBAX U IIPU POCTE HAKAILUIMBAKOT B CBOUX
TKaHAX OO0JIbIIOE KOMMYECTBO cojed. [Ipu 3TOM KOKmek u OUIOPryH
MPOM3PACTAOT HEAKTUBHO. [10 Mepe BBICBIXaHUSA MOYBBI AKTUBHOCTH
COJIEpOCA €BPOIEUCKOr0 W Capca3aHa IMIMIIKOBATOIO CHHKAECTCS, OJI-
HAKO TOBBIIIAETCS aKTUBHOCTh POCTA U YCBAWMBAHUSA COJIEU W3 MTOYBBI
KOKIEKOM U OutopryHom. IIoaToMy cmech 3THUX pacTeHuil oOnagaet
aKTUBHOCTBIO POCTAa M YCBAaWBaHUS COJICM M3 MOYBBI HpU JIFOOOU ee
BlaxkHocTH. [lociie BripamuBanusi IPOU3BOJST COOp TpaBbl U €€ YTH-
nu3anui. Pacxon ceMsiH pu 3aceBe COCTaBisieT nmopsaka 1 cems Ha
1 cM” [HOYBBL
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PexynbTUBaLus 3aCOJICHHBIX MOYB B 30HAX, UMEIOIIUX YCTOWYH-
BBII CHEXHBIA TOKPOB U SIPKO BBIPAXKCHHOE MPOMEpP3aHUE TMOYBHI,
OCYLIECTBIIACTCS CAeAYIMM o0pa3zom. Ha mepBoM sTarne BhICEBAIOT
pacteHus-ranopuThl. OCEHbIO B MOMEHT YOOPKH WUJIM PaHbILIE OCYIIIE-
CTBJISIIOT MPOKOCHI Ha MOBEPXHOCTH MOJA C YKIAJKOW CKOIIEHHOTO
PACTUTENBHOTIO MaTE€pUalia B PAJIKH, & PACTUTEIbHYIO MacCy CO CMEX-
HBIX TIPOKOCOB BBIBO3ST 32 MPEJIEIIbI TOJS.

OceHHUE OCaJKU U BECEHHUE BOJAbI BHIMBIBAIOT COJIM U3 OCTAB-
MIMXCSL PSAKOB, B PE3yJIbTaTe YEro Moj HUMHU 00pa3yloTcsl Y4acTKH
NOYBBI 0OJIEE 3aCOJIEHHbIE, YEM OCHOBHAsI Macca IOJjsl, a BCIIEJCTBUE
3TOr0 W MO3JHEE 3aMEP3aA0IINE U paHblle oTTauBaromue. B pesyns-
TaTe YEro BECEHHUE Tajibie BOJbI BIUTHIBAIOTCS YEPE3 3TH YUACTKU U
MONAaJaT B NOAMEP3JIOTHBIE CJIOU MOYBbI, OJHOBPEMEHHO ITPOMBIBAL
paHee OTTasBIIME YYACTKU M CHIXKAasi KOHUEHTPALMIO COJIed B TOJ-
MEP3JIOTHOM CJIO€ MOYBBI CMEXKHBIX YYaCTKOB.

Br10Op METO/I0B pEKYIbTHUBAIIMM 3aCOJCHHBIX U OCOJIOHIIOBaH-
HBIX IOYB OMNPEACNACTCS COCTOSHHUEM IMOYBEHHOI'O MMOIJIONIAOIIETO
KOMILIEKCA, FT€HETUYECKUMHU OCOOEHHOCTSIMHU, CTEMEHbIO M XapakTe-
poM 3arpsizHeHus TouB. Hanbonee nepcrnekTUBHA B HACTOSAIIEE BpEMs
KOMIUIEKCHAs TEXHOJIOTUMS BOCCTAHOBJIEHUS CBOWCTB TEXHOT€HHO-
3aCOJIEHHBIX M OCOJIOHIIOBAHHBIX TMOYB, BKJIIOUAOIIas B ceOs BHECE-
HUE Pa3JIUYHBIX MEJIHOPAHTOB, (PUTOMEIMOPAIINIO, HCIOJIb30BaHUE
ouonpenapaton [61].

KOHTpPONEBHEIE BOIIPOCH

1. UTO TakKoe «PEeKyJIbTUMBALMA»?

2. UTo 4apjdgeTcda OOBEKTaMM pPeKyJIbTUBALUU 3e-—
MeJlb ?

3. Kakue BBIOEJAIT D2Tallkl PEeKYJIbTMBALUUM 3eMelb,
B UEM CYTh KaXIOI'O M3 3TAloOB?

4, Kakme BBIOEJIAKT IIOYBE M IIOPOIOEl 10 MIPUIOIHO-—
CTM IJIA CeJIBCKOT'O XO0BR4AMCcTBAa-?

5. YkaxmuTe OCODOEHHOCTM pPeKyJbTUBALUM 3aCOJIEH-—

HEIX TIOUB.

97



11. NPOTHO3MPOBAHME 3ACOJIEHMA I[IOYB

B kadecTBe MCXOJHBIX AAHHBIX, HEOOXOAMMBIX IJISI MPOTHO34,
UCIOJIb3YIOT JIaHHBIE TI0:

— JIMTOJIOTMH TPYHTOB Ha riryouHe 10 20-50 m;

— TJIyOMHE Y MUHEpAJIM3allui TPYHTOBBIX BOJ;

— HAMOPHOCTHU WK O0E3HANOPHOCTH TPYHTOBBIX BOJI, CE30HHOMY
K0J1€0aHHUIO YPOBHS U XUMHUYECKOI'O COCTaBa;

— (U3UUECKUM CBOMCTBAM TOYB U TPYHTOB;

— CKB&XXHOCTH, T'PABUTAIMOHHOW CKBaXKHOCTH (KO3 duireHt
BOJOOT/IAauM), TOJICBOM BJIArOEMKOCTH, KOX((UIMEHTY 3aBsIaHus,
yAENIbHBIM U 00bEMHBIM BECAM, OTEHIIMATIBLHON BBICOTE KAIUJLISIPHO-
IUICHOYHBIX PACTBOPOB;

— XUMHUYECKUM aHaIn3aM O COACP>KaHUM YIJIEKUCIOTO KalbIlus,
TUIICA, JIETKOPACTBOPUMBIX COJIEH;

— BEJIMYMHE TMOTCHIMAIBHOTO UCTIAPEHHSI C TTIOBEPXHOCTH TOYBBI
IpU Pa3HOMl CTENEHU BIAXHOCTU M pa3HOM riyOuHE 3ajeraHus rpyH-
TOBBIX BOJT;

— pacxoay BOJbl Ha TPAHCIUPALHUIO KYJbTYPHBIMH PACTEHUSIMHU
IpU NPOEKTUPYEMbIX BEIMYMHAX YPOXKasi U COOTBETCTBEHHBIX BEJU-
YHuHaX OMOMACCHI.

Ha ocHoBe aHanu3a aHHbIX, NEPEUNUCICHHBIX BBILIE, TPOU3BO-
T auddepeHIuaIuio TePPUTOPUH MACCUBA Ha OCHOBHBIC MIOYBEHHO-
reomopdonoruueckue 0Ji0ku. Boienenue 6J10K0B MPOUCXOIUT C MaK-
CUMaJIbHO BO3MOKHOM OJJHOPOAHOCTHIO (B MpEIeIax Me30- U MUKPO-
penbeda, MOYBEHHOTO MOKPOBA, MOACTHIAIOUIMX TPYHTOB U T. H.).
B kaxxom u3 BBIZICIICHHBIX OJOKOB IOJICYMTHIBACTCS BAJIOBOE COJIEP-
aHUE COJIEH, COAEpPIKALIUXCA B TPYHTaX, MOYBE U TPYHTOBBIX BOJAX:
YIJEKUCIOTO KalbIUs, TUICA, CEPHOKUCIOIO MarHus, CEpHOKUCIOrO
HATpPUsI, XJIOPUCTOTO HATPHUSA U T. [I.

[TporHo3upoBaHue 3acoJIEHUs MOYB MPEANOoaaraeT OlEHUBAHUE
UPPUTAITMOHHBIX ceTeil. [Ipu 3ToOM yuWThIBalOTCS Takue MOMEHTHI,
KaK: COOpPY>KEHHE MarucTpajibHbIX, PacHpe/ICIUTENIbHbIX U KapTOBBIX
KaHaJIOB-OPOCUTEINIEH B 3€MJITHOM T'PYHTE, 00€CIeUeHue THIPOU3O0IIs-
MEH, 3aKII0YEHHUE B BOJONPOHUIIAEMbIE TPYOBI U T. II.

Kpome 3Toro Heobxoauma OIeHKa BIAUSHUS BEr€TallMOHHBIX T10-
nuBOB. HemnpaBuibHOE OpOIIEHHE NPUBOAUT K TMOIHSTHIO YpPOBHS
IPYHTOBBIX BOJ M IOCJIECAYIOIIEMY BTOPUYHOMY 3acojieHuto. Jlisd u3-
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OexaHusl JAaHHOTO Ipoliecca HOpMa MOJIMBHOM BOJBI HE JOJIKHA Ipe-
BBIIIIATh PA3HUIY MEXKY MOJICBOM BJIArOEMKOCTBIO U (PaKTHUECKOM
BJIKHOCTBIO MEPE] OUEPEIHBIM IMOJIUBOM.

Ouenka pa3MepoB €CTECTBEHHOTO OTTOKA TPYHTOBBIX BOJ MPH
WX Pa3HOU TIIyOMHE MpeAroJiaraeT onpeacsieHue CKOPOCTH U 00beMa
MOA3EMHOTO OTTOKA IPYHTOBBIX BOJI C IOMOIIBIO €CTECTBEHHOTO ApE-
Haxka. CKOpOCTh TOAbEMA YPOBHS TPYHTOBBIX BOJ OMPEACISETCS CO-
OTHOILICHUEM MEXIY CyMMAapHOW BEJIMYMHOM MOTEPU BOJIBI HA TMOJAX
Y B CETH KaHAJIOB M PAacXOJOM I'PYHTOBBIX BOJI HA €CTECTBEHHBIN Ape-
HaKHBIA OTTOK.

JIJ1s1 cocTaBlieHUsI TPOTHO3a 3aCOJEHUS TTOYB HEOOXOJIUMO YUH-
TBIBATh HE TOJIBKO CKOPOCTb, HO M BPEMA IMOJBEMA TPYHTOBBIX BOJ,
ONUPAsICh Ha JlaHHbIC, CBSI3aHHBIE C OPOIIEHHUEM, AaTMOC(EPHBIMU
ocaJKaMHM, OAIOYBEHHBIM CTOKOM U ABaTpaHcnupanuen [31].

Ha 3akiatounTensHOM ATane HeOOXOAUMO OMPENETUTh BO3MOXK-
HYI0O MUHEpAIU3AIUI0 U XUMU3M 3aCOJICHUS] TPYHTOBBIX BOJ Ha pas-
HBIX YPOBHSIX HX MOJIOKEHUS. BeposiTHasi KOHIEHTpaLKs U COCTaB CO-
JeH TPYHTOBBIX BOJ MpU HMX 3ajeraHuu Ha riayoune 20-25, 10-15,
4-5, 2-3 M MOXHO OINpPEIEIUTh, 3HAsl 3amachl coyuerl u K03 HUIMEHT
BOJIOOT/Aa4H.

KoOHTpOJNBHEIE BOIIPOCEH

1. Kaxmre maHHBEIE HeOoOXOIOMMB Ha HadvaJIbHOM cCTa-—
oMY [IPOTHOBUMPOBAHMA??
2. HazoBMTEe OCHOBHBIE DTAallEl [NPOTHO3a OIIaCHOCTU

3aCOJIEHMA TIOUB.
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12. BACOJIEHHHE IIOYBH MPKYTCKOM OBE-
JIACTU

B UpkyTtckoii obmactu Beiaensercs 30 aqMUHUCTPATUBHBIX paii-
OHOB, U3 HUX CEJIbCKOXO35IUCTBEHHBIX — 20, B 13 U3 KOTOpPBIX OTMEYa-
€TCs JIOKAJIBHOE TMPOSIBIICHUE 3aCOJICHHBIX MOYB WJIM BBIKJIMHUBAHUE
COJICHBIX BOJI. 3aCOJIEHHBIE ITOYBHI 3aHUMAaIOT 89,3 TheIC. Ta, YTO CO-
craBiger 4,4 % momaau 00CIeHOBAaHHBIX CEJIbCKOXO3SIMCTBEHHBIX
YTOJIMH, OT IUTOIAH MAIIHA OHH 3aHUMAKOT 1,5 %.

B HpkyTckoil 001acTy 3acoyicHHbIE MOYBbBI OTMEUYAOTCA B OC-
HOBHOM B I0OKHOM, HanOoJjiee 0CBOEHHOM ee 4acTH (Y CONbCKUM, 3U-
MuHCcKkuil, Kauyrckuii paitonsr). M3 o01ie#l miomanam 3acojIeHHbIX 3€-
Melb 33 % NOpPUXOAUTCS Ha JIOJI0 CEJIbCKOXO3SMCTBEHHBIX YIrodui
Yerb-OpAbIHCKOTO bypsATCKOTO aBTOHOMHOTO OKpyra. 3acOJICHHBIE
no4Bbl B MIpKyTCKO#l 00JIaCTH NIPUYPOUYCHBI B OCHOBHOM K MOWMaM H
HaJMMOMMEHHBIM TeppacaM pek YHru, O0ycel, Ocbl, Kyasl, MypuHa,
Kupenru u ux nputokoB. [log BiausiHUEM aHTPOMOreHHOro (axropa
MPOUCXOJIUT 3aCOJICHUE YYaCTKOB, MPUJICTAOINX K bparckomy Boao-
XpaHWJIMIY, B pe3yJbTaTe MoJbeMa YPOBHS I'PYHTOBbIX BoJ. Ha Tep-
putopuu crnadoapeHupoBaHHON KyInuHCKON Jernpeccuu pacraiika
TEPPUTOPUU IPUBEIIA K PA3BUTHUIO BOJHOM U BETPOBOM 3PO3MH, A TaK-
K€ K MPOrPECCHUBHOMY PA3BUTHUIO MPOLIECCOB HAKOIUIEHUS COJIEH B
MOYBE U TPYHTOBBIX BOJAX. 3aCOJEHHUE 3€MEllb B UHTEpBaJE TIIyOUH
0—1 M, conmpoBOXaaroNIee OPOIICHUE, BBISIBIICHO TAKXKE B basHIaeB-
ckom, UpkyrckoMm, bparckom, Kauyrckom, Ycrb-MnuMckom u Oxu-
put-bynararckoMm pakioHax Ha romaau okojio 1300 ra. OrmeueHna
TCHACHIMS PACIIAPECHUA IUIOMIAAN 3aCOJICHHBIX 3€MENb B CPEIHEM Ha
1-1,4 % B rox [62]. Kpome Toro, 3acojieHHbIE TOYBBI BCTPEYAOTCS HA
0. OubxoH U B [IpuOIBEXOHBE BOKPYr COJEHBIX Ta)kxepaHCKUX 0O3ep
[72].

[TouBbI CyJbQaTHOTO THIIA 3aCOJICHUSI JJOMUHUPYIOT CPEau Jep-
HOBO-KapOOHATHBIX U JIYToBbIX. Cpeu HUX 0CO00 BBIICISIETCS TPyM-
1a 3aCOJICHHBIX MOYB, (DOPMUPYIOIIUXCS HA TAXKEBBIX (TMIICOHOCHBIX)
OTJIOXKCHUSIX 0€3 ydacTusi Coabl [72].

ConenakoruieHHe B NO4YBax OOJACTU CBSI3aHO C HECKOJIBKUMH
NPUYUHAMU: HATMYHUE COJICHOCHBIX OTIIOAKEHHUM TUIICA — AHTUJIPUTOB H
KAMEHHOW COJIM; BBIBETPUBAHHUE MOPOJ, COJIEPIKAIIUX COJIH, TUIIC, JO-
JIOMUTBI U U3BECTHAKH; MOJANNUTKA MUHEPAJIM30BAHHBIMU I'PYHTOBBIMU
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Y TOA3EMHBIMU BOJAMH; HAIUYHUE JJIUTEIBHOMEP3JIOTHBIX T'PYHTOB,
MPENIATCTBYIONIUX BBIMBIBAHUIO COJIEH W3 MPOWIIs MOYB; 3aCyIUIH-
BOCTb KJIUMaTa; PaCwICHEHHOCTh perbeda.

CyIIiecTByeT HECKOJIBKO THIIOTE3 MO FeHE3HCY 3aCOJIEHHUS MOYB
Hpkytckoii obmactu. OHU KacaroTCsl MPOUCXO0XKACHUS BOJIOPACTBOPHU-
MBIX COJIEU, «TaXKW», IPOLECCOB COJICHAKOIUICHUS, HATUYHUS COJIEBBIX
AKKyMYJISIIAM, BIUSHUS KPUOTE€HE3a HA HAKOIUICHUE W MUTPAIIHIO CO-

nei (tabm. 26).

Tabiguia 26

OCHOBHEIE B3IJIAOB Ha IIPpOMCXOXIOEHNE coJjley B IOUBAax

lpkyTCckKOM oOOJjlacTuU

HccmemgoBarTess,
OCHOBHEIE IOJIOXEHMS
hledii
BE. B. Hamex- |ComepxaHue BOOOPACTBOPMMEIX COJIEM B I10-
ouH, 1961 BEPXHOCTHEIX CJIOSX KOPEHHBEIX OCaIOYHBIX

IOpOn HeImoCTaTOuHO moJja QOopMMPOBAHUA
3aCOJIEHHOM IIOYUBH B I[IJIAKOPHEIX YCJIOBUSAX;
colm o6palylnTcsa B pes3yJibTaTe BHBETPU-—
BaHMA KOPEHHBIX [IOPON M HaKallJIMBAaKnTCHA B
OTpMLIATEJIbHEIX (QopMax pesbeda;

YIOEPXaHUIO COJIeM B IIOYBAax CIOCODOCTBYET
HaJiydye MHOTOJIETHEM MEepP3JIOTEL M HEeIpo-
MBIBHOM, a MHOI'ZA BHIIOTHOM BOIHEM pPe-—
KIVIM .

m. 4. XmucMma-
TyJaauH, 1964,
1979

[MpoxkoMy IMNPOABJIEHMIO IIPOLIECCOB COJIeHa-
KOIJIEHMS B I[IOUBaX pPEUYHHBIX HOOJIMH B apea-
Jle PpacHpOoCTpaHeHMS OTJIOKEHMM BEpPXHEeIO
KeMOpusa CIOCOOCTBYKT COJIEHOCHOCTB TIOpP-—
HEIX TIIOPOH; SBHAUMTEeJIbHAd MMHEepaJu3alud
TPYHTOBBEIX W I[IOYBEHHO-T'PYHTOBEIX BOI;
pPacuJyiIeHeHHOCTh  pelnbeda, JIOKaIMU3yKllas
ABJIEHVMA COJIEHAKOIJIEHMA B IOOJIMHAX PEeK U
najgey; 23acyluJIMBOCTL KJIMMATA .
dopMMpOBaHME T'@XEeBBIX TOJI IPOMCXOAMIIO
B IOJIYNIPOTOUHBIX OBEPHBIX KOTJIOBMHAX,
CylleCTBOBaABUIMX Ha MeCTe COBPEMEHHEX
[IEPBEIX HANONOMMEHHBIX Teppac B pesyJjbTa-
Te OCaxXIeHMd IMUICa U3 KOHLUEHTPUPOBAH-—
HBIX pPacTBOPOB. VCTOUHMKOM TIMIICa TaxXu
CIIYyXUIIM MMPOKO PaCHPOCTPAaHEHHBEE Ha 10—
BHIIIEHHEIX BJIeMeHTax pejibeda IMICOHOCHEBIE
[IOPOObl KeMOpus.

M. B. Huxkomga-

[IpyCcyTCTBME COJIEBBIX AKKYMYJIAULUMM B IIO-—
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e, 1949

pomax;
HaJiyuue OVCJIOKALUMA B Te0oJIOTUYECKOM
CTPYKTYpPE;

cBoeobOpasue TUMOPOTEeO0JIOTUUECKMX  YCJIO—
BMM, I»OONycCKapllee IIePeHOC COJIeM U3 IJIy-—
OMH K I[IOBEPXHOCTU;

SHAQUMTEJIbLHOE pPacClHpOCTPaHeHMe CUIIbHOMU—
HepaJjiM30BaHHEIX I[IOI3EMHEIX BOI.

A. A. Izwoba
C CcoaBTOpammu,
1997

3acoJjieHre TII0uUB HpMOHbXOHbFI nmpomcxoaomT
C YydacTrueM MMHePaAJIM30BaAHHBIX ITTOIO3€MHEIX
BOII.
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OxoHUaHme Tabj. 26

ViccriegoratTerb,
ron OCHOBHEIE IIOJIOXEHUA

Brsiacor u mgp., |llepmonmuecku moBTOpPALIMEeCH [IPOLIeCCHL

1962 3aMep3aHUA u OTTauBAaHUA PacTBOPOB,
NIPONMTHEBAIIMX OeAdTEJIbHEIM CJIOM TIIOYB U
nopon, HOpMBOOAT K IubdepeHLMaUUM Be-
mecTB, BXOOAWMX B MX COCTaB

B. C. Ilpeob- |ObpazopaHMe TI'axXy IIPOUCXOOUT B pPes3yJib-

PaxXeHCKUI, TaTe AKKYyMyJIALUMM COJIEM U3 I'PYHTOBBIX

1936 BOL.

BE. A. Kinono- |Of0OpasopaHue TI'axXy I[OIPOMCXOIOUT B pesylb-

TOBCKMM, 1948 | TaTe B3aMMOIEMCTBMUS KaJbLMA KOPBL BBI—
BEeTPUBaAHUSA C CyJdbdaToOM HaATPMUA, IIOCTY-—
naomyM C OeJIOBMAJIbHBIMY BOIAMM .

A. H. Poza- dopMMPOBAHME T'axXM DSJIOBMAJIBHBEIM (IIOUBEH—
HOB, 1954 u HBEIM) IIYTEM.

H. I'. MurHamm-

Ha, 1956

B. B. AxumMm- ObpasopaHMe Taxy IIpM BEHBETPUBAHUM U
uer, 1953 u Pas3sMBIBAHUM TUIICOHOCHBIX I1OPOL.

BE. B. Hamex-

omH, 1961

Kapuayxos, CBa3b KPMOTEHHOM akkymyJdaumsa CaCOs c
1980 HaIMEP3JIOTHEMY I'PYHTOBEIMM BOIAMMU.

Ha tepputopuu rora MpkyTckoit o0jacTy MpeacTaBieHbl TOYBbI
OT MOA30JUCTBIX U JEPHOBO-MOA30JIUCTHIX JO YEPHOZEMHBIX, KallTa-
HOBBIX U 3aCOJICHHBIX (cM. puc. 7) [15].

Huxe npuBoAsSTCS XapaKTEPUCTUKU MOYB, HAUOOJIEe 4acTo MO/I-
BEPKEHHBIX MPOLIECCAM 3aCOJIEHUS.

Yeprozemwvi pacroararoTcs ydyacTKaMu, YEpeayoIUMUcs ¢ ce-
pPBIMHU JIECHBIMU U JIYTOBO-YEPHO3EMHBIMU TMOYBAMH, 3aHUMAsi OKOJIO
10 % tepputopun. OHU IMUPOKO PACIPOCTPAHEHBI HA BEPXHUX TEppa-
caXx peK M Ha MOJIOTMX CKJIOHaX KopeHHbIx OeperoB [33, 50]. Cpenu
YEPHO3EMOB BBIJIEISIOTCS BBIIIECIOYCHHBIE, OOBIKHOBEHHBIC U FOXKHBIE
cononiieBateie [50]. [TouBooOpazyromuMu MOpoJaMu CIyKaT Ipe-
UMYIIIECTBEHHO JIECCOBUAHBIEC CYTIIMHKH PA3JIMYHOTO MPOUCXOKICHUSI.

UepHOo3eMbl BBINICIOUYECHHBIE SIBIAIOTCS MPEoOJIaIatoluM IO/~
TUTIOM. B OONBIIMHCTBE ClTy4aeB OHU HE 3aCOJICHBI.

B kapOoHaTHBIX uYepHO3EMax PaCTBOPUMBIC COJIM Yallle BCETO
OTCYTCTBYIOT, XOTSI BCTPEUYAIOTCS U 3aCOJICHHBIE TOYBBI B JIOJWMHAX
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pek Aaru u Mypuna. [1o jaHHBIM BOJTHOW BBITSKKH, BEJTMYMHA TLIOT-
HOro octatka BapbupyeT oT 0,25 o 0,78 %, 3aconeHue cynbharHo-
HaTPUEBO-KaJIbLIMEBOE.
AAD ] n? ‘

3 vw

ch

Puc. 7. TlouBeHHO-COJIeBad KapTa ora JVpKyTckou 00—
JlacTu

[MouBwl: I[I" - OEPHOBO-NOI3OJMCTHE (6e3 pasmesie’us); I -
IEPHOBO-TIOA30JIUCTEE TJIyOOKOTJIEEBEIE U TJIEEBATHE (B TOM UMCIIE
[IOBEPXHOCTHO-TJIeeBaTre) ; " — IepHOBO-IIOL3OJIMCTHE IJIeeBHE;
" — NepHOBO-TOIAZOJIMCTHEIE U MNOA3OJIUCTEIE OCTATOUHO KapboHaT-—
Hee; [I™ - IepHOBO-NOA30JMCTHE WIJIOBMAJILHO-XEeJIe3UCTre; II° —
IepPEeTHOVHO-KAPOOHATHEE UM HOEePHOBO-KapOOHATHHE (BKJIOUAS BHILE—
JIOUEHHBEIE ¥ OINON30JIEHHHE); [' — TaexHo-IJleeBhle (6e3 paszneje-
Hug) ; Bp” — Oypo-TaexHbe (IepHOBO-OYypO3eMHBEe, HOIOYPE OXPU-—
CTHE ¥ OpyIMe IepPHOBO-TAaEeXHHIE [IOUBH 0e3 pasneseHuda); Ci -
ceprle JiecHule; Cii” — cephle JIeCHHE HeOoNnon3oJieHHele; Cy’ — TeM-
HO—cepule JiecHEe; CJI' — Cepee JIeCHBE ITJIeeBaThle U TJleeBkle; U°
- UEepHO3EMHl BHIIEJIOUeHHBe; U° — uepHO3eMu OOBIKHOBEHHHe; Y™ —
YEpHOB3EMBl COJIOHLIEBATHE; UYJI — JIyrOBO-UepHO3eMHbe; Ui - gjy-
TOBO-YEPHO3EMHEIE COJIOHIeBaTEEe; Ui — JyroBO-UepHO3EMHBE
COJIOHLIEBATHE COJIOHYAKOBaTHE: K — KamTaHoOBHE; JII' — JyTOBHE
(6es paszpesieHus); Ba™ - ngyroBo-OOJIOTHHIE COJIOHUAKOBHE; TH -—
TOPpbSHO-OOJIOTHEIE HM3MHHEE; A — aJUJIOBMAJIbHEE (KMUCJEE, HEeMN-—
TpaJibHBIE, HACHIIEHHBIE; 0Oe3 pasmesieHus) . JIoKaJIbHBe MNPOABJIEHUA
IOYB, BacojieHHEXx B cjoe 0-100 cm, of6ozHauawTcd BHeMacumrad-
HEIM 3HakKOM: 1 — COJIOHLB M COJIOHLIEBATEHE I[OUBH (De3 pas3meie-
HUsA); 2 — COJIOHYAKM UM 3BaCOJIEHHEIE IIOUBH (0e3 pa3zmejieHusa); 3
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~ aJUIBMAaJIbHEE S3aCOJIeHHBe I[IOUBH. [I[pOIEHT y4yacTHs B KOHTYDPE
conyrcrBynmer nouBel: 4 - 50-25 %; 5 - 25-10 %, 6 - 10-1 3.
IIporieHT yyacTwms B KOHType IIOUB, 3acojeHHEX B cjoe (0-100 cm:

7, 8 — > 75. I'mybuHa BaJIeTraHMs BEPXHEM T'PaHUIE COJIEBOI'O I'O-
pusoHTa: 7 — TOBEPXHOCTHO-3AaCOJIEHHEE IIOUBH (3aCOJIEHEl B CJIOE
0-30 cmMm); 8 - cpenHenpOdMIIBHO-3AaCOJIEHHEIE II0UBH (3aCOJIeHE B
cioe 30-100 cM); © - He3aCOJIeHHHE ITOYBH.

[Ipoume obOozHaueHua: 10 - mecuadHsle [oypooOpasl’yllMe U 10—
cTujapmMe nopomnel; 11 — TOpHEIE TEPPUTOPUU.

Tpaumuer: 12 - agMMHMCTPATHUBHEE

ComoHLEeBaThIE YEPHO3EMBI BCTPEYAOTCS U B BOCTOYHOM [Ipnan-
rapckoil yactu Anapckoro paiioHa (YcTb-OpJbIHCKUA aBTOHOMHBIM
okpyT). OCTaToYHOE 3aCOJICHHME YHACIICIOBAHO UMM OT THAPOMOpP(-
HOH cTaguu pa3BuTusa. [[ouBbl MMEIOT MOPQOIOrHYECKUE MPHU3HAKU
COJIOHIIEBATOCTH — YIUIOTHEHHOCTh, CTOJIOUATYIO CTPYKTYpy, HO IpHU
TOM OOMEHHBIN KaJblUi cocTaBisieT okoyio 80 % cyMMbl OOMEHHBIX
OCHOBaHUM, a 0OOMEHHOTO HAaTPHs B COJIOHIIEBATHIX YEPHO3EMAX TOJIb-
ko 1,5 %.

Ha tepputopuu O6acceitHa p. YHTH B MOHWKEHHUAX BCTPEYAIOTCS
YEPHO3EMbI CO 3HAYUTEIBbHBIM CKOTUICHUEM THUIICa B HUKHUX TOPH-
30HTaX U MOSBJICHUEM COJIOHILIEBATOCTH, YTO OOYCIOBUIIO HEOOJBIIOE
COJIEpKaHUE JIETKOPACTBOPUMBIX cosieil B mpoduie. KoauuecTBo co-
nei Bo3pacraet ¢ riryounsl 100 cM (BenuuKMHA MJIOTHOTO OCTaTKa Mpe-
BoimaeT 1 %). 3acosieHHe CBA3aHO C HaJU4YHEM CyiIb()aToB HATpUS U
MarHusl, a Tak’Ke TUrca.

B 10)KHOM 4epHO3eMe KOJMYECTBO JIETKOPACTBOPUMBIX COJIEU
oueHb HU3Koe. Cyxoit octaTok He mpeBbimaet 0,15 %. Tun 3aconenus
XJIOPUIHO-CYIb(PaTHO-THAPOKAPOOHATHBIH.

Jlyeoso-ueprnozemuvie nmoussl, o MHeHuo M. B. Huxkomaea u
b. B. Hanexnauna [50, 51], copMupoBanucek B pe3yiabTaTe dBOJIOIUN
OOJIOTHBIX MOYB. B HacTosee BpeMsi OHU HAXOJATCS B YCJIOBUSIX IO~
BBIIIICHHOTO YBJIAXHEHHS. 3aCOJICHHBIE JIyTOBO-YEPHO3EMHBIE MOYBBI
3anumarot 20 % miomaau Bcex JIyroBO-4€pHO3EMHBIX MTOYB 00J1acTH.
ComnoniieBaTble Pa3HOBUHOCTH XapaKTEPU3YIOTCA CJIa00W YIIJIOTHEH-
HOCTbIO TYMYCOBOI'O T'OPHM30HTa W HajuuueMm Ha riayoune 20—40 cm
CJ1a00BBIPAKEHHON CTONOYATOM CTPYKTYphl. Penko BcTpevaroiuecs
OCOJIOAENBIE PA3HOBUIHOCTA MUMEIOT B HUKHEW 4acTHU TOpPU30HTa A
CBETIIYIO OKPacKy, OOYCJIOBJICHHYIO NMPUCYTCTBUEM KPEMHE3EMUCTOM
npuchinkyd. COJOHIOBBIM TOPU3OHT YIUIOTHEH, HUMEET CTOI04Yaro-
NPU3MATHYECKYIO CTPYKTYpY, pH Kosebnercs OT HEUTpabHOro [0
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niesnoyHoro. Conepxanve oOMeHHOro HaTpusi — He Oonee 1 % B Bepx-
HUX rOpu30oHTax u 10 9—10 % B COTOHIIOBOM FOPU30HTE.

['unicoHoCHbIE TTOYBBI (POPMHUPYIOTCSI HA YETBEPTUUHBIX CYIJIMH-
Kax. BennunHa mioTHOTO octartka 10 2 %, Mpy 3TOM TOKCHUYHBIE COJIA
He npesimaiot 0,8 %. Peakiysi mOYBEHHOrO pacTBopa CJIadouenoy-
Has ¥ LIeJ0YHast. DTH MOYBKI 1IEJIECO00PA3HO UCIONIB30BATh MO KOP-
MOBBIC U JIYTOBO-TIACTOUIIIHBIE CEBOOOOPOTHI, TaK KaK MPU pacralike
y HUX OBICTPO pazpymiaercs cTpykTypa. OHU UMEIOT OOJIbIIINE 3aIachl
MUTATEIbHBIX BEIIECTB, HO B TPYAHOAOCTYITHOM /ISl pacTeHuit hopme,
OATOMY TPEOYIOT BHECEHUS yA0OpEeHU 1 HaBo3a [72].

Kawmanoswie 11ouBbl 3aHuMaroT B UpkyTckoil 061actu HEOOIb-
moit apean B [IpuonbxoHbe M Ha 0. OJNBXOH. 371eECh KPOME MPUO3EP-
HBIX COJIOHYAKOB Ha CKJIOHAX BCTPEYAIOTCS KAIUTAaHOBBIE COJIOHIIEBA-
THIE, COJIOHYAKOBBIE W JyTOBO-KAIITAHOBBIE COJIOHYAKOBBIE TOYBHI.
3acoJieHHe 4acTo BO3pacTaeT ¢ riayouHoil. Berpewaercs cynbdarHoe,
XJIOPUIHO-CYJIb(aTHOE, a TaKkKe TUIPOKAPOOHATHO-XJTIOPUIHOE 3aCO-
JICHUE, U3 KaTHOHOB Mpeo01agaloT HaTpU U MarHui.

JIy2o6vie 3aCOJICHHBIC TIOYBBI BCTPEUAIOTCS OOBIYHO B KOMILIEKCE
C JyTOBO-YE€PHO3EMHBIMH, OOJIOTHBIMU TIOYBAMH M COJIOHYAKAMH Ha
CYTJIMHUCTBIX OTJIOKEHUSAX B CTEIHBIX U JIECOCTEHHBIX paliOHaX U pe-
K€ B TACKHBIX. B MepBOM cilydae 3aCOJICHUIO CITIOCOOCTBYIOT MUHEpa-
JIM30BAaHHbBIC TOYBEHHO-TPYHTOBBIC BOJbl M UCIAPUTEIIbHAS KOHIICH-
Tpalus B YCIOBUSIX CyXOro kKimMara. B TaexXHbIX palioHax 3acOJIECHUE
MIOYB CBSI3aHO B OCHOBHOM C COJIEHOCHOCTBIO MOPOJ U BHIKJIMHUBAHH-
€M MHUHEPAITM30BaHHBIX BOJI.

JIyroBble 3aCOJICHHBIE TMOYBBI PACHPOCTPAHEHBI B JOJIMHAX
kpynHbIx pek: Kynel, Man3ypku, Auru, Yuaru, Ocel, Uae1, Kupenry,
Mypuna, benon, Uu [50, 51]. 3necy BcTpedaroTcsi Kak Mo4YBbl Ha ra-
€, TAK W MOYBbl HA HETUIICOHOCHBIX AJUTIOBUAIBHBIX OTJIOKEHHUSX,
IPUYPOUCHHBIC K TIEPBLIM HAAMOWMEHHBIM TeppacaM U 03€PHBIM KOT-
noBuHaM. Tak, ucciiefOBaHUE JIYTOBbIX MOYB [S1] HA HAATIOMMEHHOU
Tteppace p. Uu (TynyHCkuil p-H) mOKa3ano XJIOPUIHO-CYJIb(aTHOE 3a-
COJICHHE, KOTOPOE OOBSICHAETCS BBIXOJAMHU Ha IOBEPXHOCTH MOJ3EM-
HBIX MUHEPAJIM30BaHHBIX BOJ. JIyroBeie riyOOKOIIpOMEpP3aOIIHe 3a-
COJICHHBIEC U COJIOHIIEBATHIC TIOUBBI OB BCTPEUYEHBI TAKXKE B JTOJIMHE
p. Kupenru, B ceBepo-BOCTOYHOM 4acTu JI€HO-AHIapCcKOro Iuiato B
TaeKHOW 30HE Ha MEPBOU HAJAMOMMEHHON Teppace BOIu3M nep. Tapa-
coBo u aep. Kapam. 3necy HaOM01at0TCA BBIXOABI KEMOPUMCKHX OT-
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JI0’KE€HUM, COCTOSIIIMX, TJIaBHBIM 00pa3oM, U3 U3BECTHIKOB U JOJIOMH-
TOB C TIPOCJIOSIMHU aHTHUJIPUTA, THUTICA U KAMEHHOM COJIH.

WccnenoBanue COJIEBOrO peXMMa JYTrOBBIX IOYB B JIOJUHE P.
Kyne! (B npenenax FOxuoro Ilpuanrapbs) nmokasano M3aMEeHEHUE CTe-
MIEHNW ¥ XMMHU3Ma 3aCOJICHUS B TeUeHue roja [67]. BecHol u B Havase
jeTa HaOMogaeTcss HamOoJbInas KoHUeHTpamus coxeit 0,5-1,0 % B
BepxHEH 4YacTu TpOQHsA JIYyTOBBIX TMOYB, XHMH3M 3aCOJICHHS CYJIb-
dbaTHBI U XJIOpUAHO-CYIb(haTHBIA. B KaTHOHHOM cocTaBe mpeodIa-
JAeT KaJdblUKA MPU BBICOKOM COJIepKaHUU MarHus u Hatpus. [lo mepe
NPOTAUBAHUS CE30HHON MEP3JIOTHI COJM MUTPUPYIOT BCIE] 3a €€ XO-
JIOJHBIM JKPaHOM, HO B 3aCyIIUBBIC BECHBI KOHIICHTPUPYIOTCS B TO-
BEPXHOCTHBIX TOPU30HTaX. B mpedenax Mep3soro ciosi coiaepikaHue
COJIe YMEHBLIAETCA, a B UX COCTaBe Mpeo0sagarT cynbpaThl U Ha-
Tpuit. [log cioem ce30HHOU Mep3T0Thl HAOMIOAAETCS BTOPOM MaKCH-
MYM KOHLIEHTPALlMX COJIEW, HECKOJIBKO MEHbIIMK, 4YeM IepBbii. Ha-
pYyIIEHUE MOHOJUTHOCTH CJIOSl CE30HHOW MEP3JIOTHI B €CTECTBEHHBIX
yCJIOBUSX HaOmro1aeTcss 0ObIYHO B aBrycre. B KoHIle jieTa — Hauyaje
OCCHHM MPOUCXOJUT BBIMBIBAHUE COJIEH M3 BEPXHUX TOPU3OHTOB U
3HAYMTEIIPHOE YMEHBIIICHHE HMX OOIIEro CoAepKaHHS B IMOYBEHHOM
npoduie. ConeBor mpouiib BHIPABHUBACTCS, THIT 3aCOJICHHS 110 BCE-
My TIpOQUIIO CTAaHOBUTCA XJIOPHIHO-CYIb(GATHBIM HIIH COJIOBO-
XJIOpUIHO-CYIb(aTHbiM. C HACTYIUICHUEM OTPHUIIATEIBHBIX TEMIIepa-
Typ ¥ IIpOMEp3aHUEM TIOYB HAOIIOAETCs HOBAs MEPECTPOIKa COJIEBO-
ro npoduisi. B pe3ynbrare TeMnepaTypHOro rpaiueHTa mpoUCXOauT
MOATITUBAHUE COJIEM K (PPOHTY MpoMep3aHus M3 HUXKEISKaIInX Ta-
JBIX CJIOEB MOYB U IPYHTOBBIX BOJ M UX HAKOIJIEHHWE B BEPXHUX TOPH-
30HTax IouB [67].

3acoJieHHbIE O010mHble U 1Y2080-0010MHble TIOUBBI BCTPEUYAIOT-
Csi 0OBIYHO B KOMILIEKCE, Pa3anuyasiCh JIMIIb CTENEHbIO yBIAKHEHHO-
cTu. Boigenstor 00710THBIE U OOJOTHO-COJIOHYAKOBBIE TOUBBI. 3aco-
JICHHBIMHM PA3HOBUIHOCTSIMU 3aHITO OKOJIo 15 % muromanu Bcex 0o-
JOTHBIX TI0YB. BeTpedaroTcs 60JI0THBIE HU3WHHBIE TOPp(SHBIE, MIIOBA-
TO-TJIEEBbIE U OOJIOTHBIE MEPETHONHO-TOP(sIHO-TIeeBble TTOuBbl. Ha-
JUYUE MEP3JIOTHI CIYKUT OCHOBAaHUEM i1 OTHECEHHsS] OOJOTHBIX
nouB K ¢auuu mMep3noTHbix [40]. 3acosieHHbIe OONOTHBIE TMOYBHI
BCTpeuaroTcsi B AnapckoM paiioHe u B nmoiime p. Kynwl (cpegnee teue-
Hue). OHU coziepKaT JIETKOPACTBOPHUMBIE CEPHOKHCIIBIE, XJIOPUCTHIE, a
MHOT 12 YIJIEKUCIIBIE COJIH.
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JIyroBo-00JI0THBIE MTOYBBI PACIIPOCTPAHEHBI B OCHOBHOM B JIECO-
CTEIHOW 4YacTH B JOJIMHAX PEK, JHUIIAX MaJcid B YCIOBUSIX MOCTOSH-
HOT'O YBJIA)KHEHHUSI TPYHTOBBIMM BojgaMu. OHU MOTYT COAEpPKAaThb B
cBoeM mpoduie KapOOHATHI U BOAOPACTBOPUMBIC COJIM. 3aCOJICHHUE
cnaboe, OukapOoHaTHO-Cynb(daTHOE. bonbinas 4acTh 3TUX TOYB HE
3acoJjieHbI [38].

Annrosuanvrvie TOYBBI IPUYPOUYEHBI K TPUTEPPACHBIM YHACTKAM
MOMM PEK, YacTO 3aHUMAIOT MOHUWKEHHUS LEHTPAJIbHOW U MPUPYCIO-
Boi nmoiimel. M. B. HukomaeB [51] yka3piBan Ha HAIW4YUE aJTFOBUATIb-
HBIX 3aCOJICHHBIX TOYB naxke Ha 59° c. m. B OacceitHe p. Huxueit
Tynrycku (yctbe p. Henbl) 1 Bons p. Mka B MecTax BbIXO/1a COJSTHBIX
kiroueit. [louBwl vale He 3acojieHbl WK c1abo 3acofieHbl. [1MoTHBIM
octratok — 0,09-0,19 %. B BepxHel yactu npoduiisi HOMMEHHBIX TTOYB
[Ipuonbxonbst (p. AHra) npeo6sanaT THAPOKAPOOHATHI KalbLUS U
HATpUsl, KHU3Y BO3PACTAET A0Js XJopa U cyib(haToB, npeodiianaoiiee
3acojieHHE CyJab(aTHO-KalbI[MeBO-MarHueBoe. B 3acCOJICHHBIX IOM-
MEHHBIX [0YBaX, PACIPOCTPAHEHHBIX B NoMMax pek YHru, Ocel, Unpl,
Mypuna u ap., 3aconenue cyinbdarnoe [71].

Cononuaxu, Tak K€ KaK U APYryue 3aCOJIEHHbBIE MOYBBI, UMEIOT OT-
paHWYEHHOE PACIpPOCTPaHCHUE B CTEMH U JecocTenu UpkyTckoit 00-
nacta (0,01 % ee Teppuropum). PacnpocTpaHeHbl IPEUMYIIIECTBEHHO
B JICCOCTEITHOM U OCTCITHEHHOM YacTsax obsactu. [lo moamHaM pek atu
MOYBBI MOTYT BBIXOJIUTH 32 MPENEIIbI JECOCTEITHON 30HEI.

B Jleno-Anrapckoit necoctenu b. B. Hanexxnun [50] Beiaensier
AJUIOXTOHHBIE ¥ TUAPOMOP(HBIE COJIOHYAKHU. AJNTIOXTOHHBIE (J1€/TFOBU-
aJIbHBIE) COJIOHYAKU MUTAIOTCS MOBEPXHOCTHBIMH BOJIAMH, KOTOPBIE
o0oraiarTca COMSIMU NPU MEPEIBUKEHUU MO CKIOHAM, CJIOKEHHBIM
TUTICOHOCHBIMM TIOpoJamMu. Boaoymnopom npu 3TOM SBISIETCSI MHOTO-
JETHSAA MEpP3J0Ta, CIOCOOCTBYIOIIAsT 3aCOJICHUIO. AJUTIOXTOHHBIE CO-
JIOHYaKH, C(hOPMUPOBAHHBIE HA MECUAHO-TIMHUCTHIX OTJIOKEHUSX, HE
MMEIOT YETKO BBIPAXKEHHOTO T'yMYCOBOTO TOpu30OHTAa. HaumHas ¢ mo-
BEPXHOCTH 3aJIETacT OypoBaTasi CyTJIMHUCTasl YIUIOTHEHHAs Macca, B KO-
Topoi Ha riyoune 30—50 cM MOSIBIISIIOTCS] CU30BATHIE MSITHA OTJICCHUS.

Hpyrue aBtopsl [35, 71] UCKIIIOYAIOT HAJTUYKE alJIOXTOHHBIX CO-
JIOHYAKOB U BBIACIISIIOT TOJILKO THAPOMOP(HBIE COIOHYAKU, OTMEeHasl,
YTO BCE COJIOHYAKHU MPUYPOUCHBI K MOHHKCHUSM C YPOBHEM TPYHTO-
BBIX BOJ 10 3—4 M, 4TO, BIPOYEM, HE UCKITIOUYAET BO3MOXKHOCTH BIHUS-
HUS Ha WX 3aCOJICHUE U JEIIOBUAIBHBIX BOJA. COJIOHYAKU NIEJATCS HA
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MOJTHUIIBI: COPOBBIE, JTYTOBbIE, OOJIOTHBIE, UTO OTPAXKAET OCOOEHHOCTH
WX BOJHOTrO nmutaHus [35].

B 3aBuUCMMOCTM OT XapakTepa I10YBOOOPA3YIOIIUX MOPOJ]
. JI. Xucmarymus [70] nenut rugpomMopdHbIe COJIOHYAKH Ha JiBa
pona: 1) Ha MECYaAHO-TJIMHUCTBIX OTJIOKEHUSAX U 2) Ha THUIICOBBIX,
«TaXKEBBIX» OTI0XKEHUSIX (TUTOTCHHBIC).

CosoHYaku Ha TEPPUTOPUM OOJACTH Pa3IUUAIOTCA KakK IO CTe-
IICHHU 3aCOJICHUS, TaK U MO KAaYECTBEHHOMY cOCTaBy coJjicid. CteneHb
3aCOJICHHOCTH TIOYB OT BEPXOBBEB PEK K HU30BBIO MTOCTEIIEHHO Hapac-
TaeT. B 3TOM ke HampaBJI€HUU MEHSETCS U COCTaB COJIEH: OT THAPO-
KapOOHATHOTO K CyJbaTHOMY U XJOpuIHO-Cyib(aTHOMY. Cynbdar-
HO-XJIOPUJIHOE 3acojicHue HaOoaaeTcsl, Koraa 0aM3Ko K TOBEPXHOCTH
MOJXOJAT COJIEBbIC BOJABI HIDKHEro kemOpus (moc. Kamckuit Hykyr-
CKOT'O paiioHa).

[Io coctaBy cosiell BBIIETSAIOTCS COJIOHYAKH CYJb(aTHbIE, XJIO-
pUIHO-CyNb(daTHBIE, CYIb(PAaTHO-XJIOPUIHBIC U XJIOPUJIHBIC, TIPH ITOM
TOCIOACTBYIOT Cyib(daTHbie conoHuaku. Cpeayd KaTHOHOB dalile Ipe-
o0JazaeT KaJblMi, XOTsS BCTPEYAETCS HATPUEBOE, MarHUEBOE U CMe-
IIIaHHOE 3aCOJICHUE.

KonuyecTBeHHOE pacnpesiereHne coje 1mo npoduio coloHYa-
KOB HaXOJIUTCS B TECHOM 3aBUCUMOCTHU OT XapakTepa MmoYBooOpa3yro-
nmx mopoa. B mouBax, ¢opMupyrommxcs Ha aJUTIOBUU, MAaKCUMyM
cojiel oTMedaercss B MOBEPXHOCTHOM 10—20-caHTHMETPOBOM CliO€,
BIJIyOb COAEp)KaHHE COJIEM pe3Ko cHmkaeTcsa. Ha raxe ormedaercs
apyras KapThHa. MakcuMyM COJied MOKET HaOJII0JIaThCA KaK B BEpX-
HEM cjoe TMOoYB (IpH BBICOKOW CTENEHU COJICHAKOIUICHHS), TaK M B
CPEIHMX YacTsX MOYBEHHOTO npoduiis (MpU CpeHEeH U HU3KOU CTe-
MIEHSIX COJICHAKOIUICHUS). 31€Ch JOMUHUPYET CyJb(aTHBIA TUI 3acO-
JIEHHSI, YTO OOYCIIOBICHO TEOXUMHUIECKUMH OCOOCHHOCTSIMH T'€0JIOTH-
yeckoro crpoenus tora Upkyrckoro amdureatpa [72].

Pa3BUTHIO MpPOLIECCOB COJCHAKOIUIEHUSI B coloHYakax Mpkyr-
CKOM 00JIaCTH CIIOCOOCTBYIOT COJIEHOCHOCTh MOPO/T; BBIXOJIbI MUHEpA-
JIM30BAaHHBIX T'PYHTOBBIX U TMOJ3EMHBIX BOJ; PACUJICHEHHOCTh pEJibe-
da; ucnapureinbHas KOHIeHTpalus coiei [33]. YacTh COlMOHYAKOB
UMEIOT PEIMKTOBOE mpoucxoxaeHue. OHM (PopMUpOBaIUCh HU3-3a
CIlyCKa U HUCMAPCHUSI MEJKUX MO3JHCIJICUCTOIICHOBBIX 03€p B IPO-
1ecce MPOTAaMBAHUSI MHOTOJIETHEW MEp3JIOTHI, BHI3BAHHOTO IOTEIIE-
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HHUEM KJIMMAaTa B HayaJie rOJIolEHa. JTOT MPOLECC NMPUBET K MOITHON
KOHIICHTPAIIUM COJICH U TUIICA Ha MECTE OBIBIINX O3€PHBIX BaHH [22].

Cononybl UMEXOT OYEHD HE3HAUYUTENIBHOE pacipocTpanenue B Hp-
KyTCKOM 00siacTy. 3aHMMaeMasi UMY IJIOAAb COCTaBJISIET BCEro JIUIIb
1,4 toic. ra. CONIOHIIBI MPUYPOUYEHBI K IPEBHUM TE€pPpACaM PEK U CyXUM
J0XXOMHAM, Yallle BCEr0 BCTPEYAIOTCS B KOMIUIEKCE C KapOOHATHBIMU
YepHO3eMaMHu U JYTOBO-UYEPHO3EMHBIMHU TTOUYBaMHU. MaTepUHCKUMU TI0-
pOlaMH CIIY>KaT IEIIOBUAIBHBIC OTJIOXKEHHUS] YETBEPTUYHOIO BO3PACTa.
Heb6omp1mme miomaau ConoHIb 3aHUMatoT U B [IproabXxoHbe.

Comonupl, mo muenuto 1. B. Hukonaesa [51], oOpa3sytorcs B pe-
3yJIbTaT€ PacCoOJICHUs JyroBbIX coloH4YakoB. b. B. Hanexauubim [50]
BBIJICJICHBI MOJITUIIBI CTEMHBIX U JIYTOBBIX COJIOHIIOB. OH CUHUTAET, YTO
B (POPMHUPOBAHUU COJIOHIIOB OOJIBILIYIO POJIb UIPAKOT HAAMEP3JIOTHAS
BEPXOBOJIKA U MTPUCYTCTBUE MATHUS B 3TUX MMOYBaX.

ConoHiipl 00pa3yroTCs Ha TSXKEJBIX IO COCTaBy MOPOJax ¢ Mak-
cuMalibHBIM (10 2,5-3,0 %) comepxaHueM coJicii, a Ha 00JICTUCHHBIX
opo1ax o0pa3yrTCs COJOHIBI ¢ 00jiee OTMBITBIM IIpoduiieM, IJI0T-
HBIN O0CTaTOK KOTOpbIX coctarisiet 0,5-0,8 % [35].

CoJoHIIeBAaTOCTh MOYB CBsI3aHA HE TOJBKO ¢ OOMEHHBIM HaTpH-
eM, HO 1 ¢ marHueM [50]. IIporeHT 0OMEHHOTO HATPHS B COJIOHIIAX
UepemxoBckol paBHUHBI gocturaet 14—17 %, maraus — 2540 %.

Hamuuawne conooeii cpeau mous MpkyTckoit o6gacTe oTMedain
b. B. Hagexxnun [50] u B. A. Ky3smun [35], B TOo Bpems kak M. B.
Huxonaes [51], B. II. MapteinoB [42] u O. B. Makees [40] conmonu
KaK CaMOCTOSITEIbHBIN THUII TTOYB HE BBIJICIISUIN, HO YKa3bIBAJIM HA Ha-
JIAYME MMPU3HAKOB OCOJIOAECHUSA BO MHOTHX MouBax [35].

Cononu BcTpevaroTcsi HEOONBIIMMU MSATHAMU B mpeaenax Hp-
KYTCKO-UYepeMXOBCKOW paBHUHBI HA TIJIOCKUX BOJOpA3eiax, MOJOTUX
CKJIOHAaX W JPEBHUX Teppacax Ha JCIIOBUAIbHBIX U AJUTFOBHAIBHBIX
OTJIOXKEHUSIX TIOJT CBETIIOXBOMHBIMU W MEIKOJUCTBEHHBIMH JIECAMU C
XOPOIIO Pa3BUTBIM TPABSIHBIM MOKPOBOM. B AnapckoMm paiioHe nyro-
BBIE OCOJIOAENBIE COJIOHI[BI BCTPEYAKOTCS HEOONBIIMMU MSTHAMH B
KOMIUIEKCE C  COJIOHLIEBAThIMHU  YE€PHO3€EMaMM WJIA  JIYTOBO-
YEPHO3EMHBIMU IMOYBAMMU.

B HpkyTtckoli 001acTh OTMEYEHO JOKAJIBHOE MPOSIBIEHUE OCTa-
TOYHOTO 3aCOJICHUSA B JICCHBIX MOJA30JIUCTHIX, JICPHOBO-TI0/I30JIUCTHIX U
JIEPHOBO-KapOOHATHBIX MoYBax [15].
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KoHTpOJNBHEIE BOIIPOCEH

1. Kakme 3BacoJieHHBIE TIIOYBE BCTpedawTca B Up-
KyTCcKOM obJjilacTm?

2. UYem OOycCJIOBJIEHO (GOpPMMPOBAHME  3aCOJIEHHBIX
rnous?

3. Kaxkme comm Haumbojiee YaCTO BCTpedawnTCcd B
rnoumpax?

4, Kro wm3ydasl BaCOJI€HHBE I[IOYBH JVIPKYyTCKOM 0OO-

JacTm?
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[IPAKTUYECKME PABOTEI

3anaume 1

Wcnonw3ys nanupie Tab. 27, BRIMOIHUATE CASAYIONTUE 3aIaHHS:

a) paccUuTalTe KOJINYECTBO MOHOB Cng', HCOy5', CT, SO,”, Ca
+ Mg2+, Ca*"’, Mg2+, Na' + K" ( Mr-3x8/100 r ouBsl 1 %);

0) paccuuTaiiTe CyMMy COJICH, ONIPEACINTE XUMHU3M 3aCOJICHUS TTOYB;

B) BBIUUCIIMTE CYMMY TOKCHYIHBIX cojiei (B %) 1o hopmye:

Yore = Na' +Mg' / 15;

r) pe3ynbrarsl opopmute B Tabmuily (Excel), moctpoiite rpaduku
coJIep)KaHus JETrKOpacTBOpUMBIX cosnelt (puc. 8). Ilo rpadukam ompe-
JENUTe, B KaKUX TEHETHYCCKUX TOPH30HTAX HaKaIUTMBACTCS Hau-
OoJIbllIeEe COAEPKAHUE JIETKOPACTBOPUMBIX coiieil. Kakoii mporiecc co-

JICHAKOIUICHUS MpeodianaeT (paccoyeHUe UM OCOJIOHI e BaHUE).
Tabiawuia 27
IIomenmee Ha TUTPOBaAHUE

2+

KommuecTBO MJI pacTrBOpPAa,

AJIUKBO TEI
BOIHOM BEITSXKU

2+

Fﬂynga’ cos*™ | HCOs c1° 50,2 C;ng ca?
Bapmuaut 1

0-26 0,10 1,35 10,35 | 10,45 1,20 1,10

26-50 0,35 9,80 3,00 22,00 2,00 1,60

> 50 0,30 5,30 3,40 16,00 12,00 8,10
BapuaHT 2

0-27 0,50 4,75 2,55 18,75 3,50 1,20

27-55 0,40 3,00 0,70 21,15 0,85 0,75

55-77 0,20 3,00 0,50 20,45 1,10 0,50
BapuaHT 3

1-22 - 1,45 0,85 23,50 15,20 4,25

22-33 - 0,90 0,65 20,25 6,25 2,60

33-60 - 1,20 0,55 20,75 8,95 5,00
Bapuaut 4

1-10 0,80 15,35 | 12,50 | 13,65 2,50 1,50

10-60 0,45 3,00 3,45 11,40 2,90 1,90

> 60 0,10 5,20 0,70 24,00 21,75 1,80
BapuasnT 5

3-5 1,65 6,05 0,80 17,05 1,00 0,50

5-29 - 2,25 0,80 18,00 1,15 0,50

29-60 0,25 2,75 0,95 10,30 2,20 1,50
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OOpaser] npeacTaBiaeHUs] pe3yJIbTaTOB BOJHOW BBITSKKU (Tal-
JMIIa ¥ PUCYHOK):

ny6mma, | COs | HCOs | CI' | SO, | Ca™ | Mg™ | Na'+K" | Cymma
’ COJIEH,
M Mr-9kB/100 T IT0YBBI o
CosoHYak J1yroBo-00JIOTHBIN
0-1 320 | 9,64 |12,44| 18,20 | 0,10 | 1,40 18,20 63,18
1-29 4,80 | 11,48 | 16,08 | 22,08 | 0,50 | 2,00 22,08 79,02
2941 0,40 | 2,60 3,44 9,51 0,45 | 1,45 9,51 27,36
41-50 048 | 3,72 5,24 6,14 0,6 1,30 6,14 23,62
CoJioHYaK JTyrOBO-00J10THBIH
mr 3k8/ 100 T ToYBEI

-40 -30 -20 -10 0 10 20 30 40

I'myGuna, cv

—— Ca —+— Mg —&— Nat+K —=— HCO3- —— Cl- —— S042- —— CO32-

Puc. 8. I'paduk pacnpenenenust JIETKOPACTBOPUMBIX COJIEH MO TOUBEHHOMY MPODUITIO

XHUMU3M 3aCOJICHUS — THAPOKAPOOHATHO-HATPHEBBII.

CymMma TokcumuHbix cosieit — 0,50—-1,61. 3aconeHue muiemoyHoe,
CTEIEHb 3aCOJICHUS] — CUJIbHOE U OYEHb CUJIBHOE.

Hawubonbiiee coaepxkaHue JErkopacTBOPUMBIX COJICH Ha IiTyOuHe
29 cm.

[Tpeobnamaer mporecc 0COIOHIIEBAHN.

Bananme 2

PaccunTalite KpUTUYECKYIO TTTyOMHY TPYHTOBBIX BOJI, €CJIU Hau-
OoJblas BbICOTA KamwuispHoOro moabemMa — 30 cM, a riryOuHa pac-
MPOCTPAHEHUS] OCHOBHOW MAaCChl KOPHEU KYJIbTYPHBIX pacTeHuid — 10—
40 cMm, o popmyiie:

hkp = hmax+ a,

rae A, — HauOoIbIIasg BhICOTa KAMWUISIPHOTO MOABEMA B UCCIETyE-
MBIX TIOYBaX; a — INIyOWHA pacIpOCTPAHEHUSI OCHOBHOM MAaCChl KOpHEU
CEJIbCKOXO35IMCTBEHHBIX PACTCHUM.
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Bagaume 3

OrneHuTe BEPOSATHYIO KPUTHUECKYIO TIyOMHY 3ajeraHus COJEHBIX
BOJI /ISl TOPOJIOB T10 TaOJIUIIE, UCTIONIB3YS (POpMyITy:

L=170+8¢t=% 15,

rae L — kpuTudeckas riyonHa, cM; ¢ — CpeiHerojioBas Temieparypa, °C.

Topod Cpedﬁeeoc)oeaf Topod CpeaHeeodoeaf
memnepamypa °C memnepamypa °C
Anma-Arta +9,0 MockBa +5,0
ApXaHrenabck +1,1 Omck +1,0
bonaiibo -5,1 Cankrt-IletepOypr +4,7
Butum -5,2 Coun +14,2
BnanuBocTok +4.4 TomMck +0,1
Epb6orauen -6,7 Vnaun-Y -1,1
HpkyTtck -0,4 Xaranra -12,9
Kupenck -4,0 Uura -2,2
KpacHosipck +0,9 AxyTtck -10,0

Bapauue 4
g . 3
Paccuuraiite 00beM IIpOMBIBHOM BO/BI (M~/Ta) 110 (hopmyiie:

Y=n;-n, n;-400-x =+ 100,

rae Y — o6beM MpOMBIBHOM BOJIHI, M /ra; x — CpeTHUM TIPOIIEHT JIETKO-
PacTBOPUMBIX COJIEH B 2-METPOBOM TOJIIIIE MTOYBBI; 7 — KOA(DPHUIIUEHT,
3aBUCSAIIMN OT MEXAHWYECKOTO cocTaBa: s necka = 0,5, mis cyr-
muaka = 1,0, qusa rmael = 2,0; 7y — kKo3dUIMeHT, 3aBUCAIIAN OT
IyOUHBI TPYHTOBOM BOABL: TipH 1,52 M = 3, ipu 2-5 = 1,5, npu 7-10
= 1,0; n3 — k03P ULHEHT, 3aBUCAIINUNA OT MUHEPATU3ALNN IPYHTOBBIX
BOJI: Tipu cnadoii = 1,0, npu cpenneit = 2,0, mpu pacconax = 3,0. [Ipu
HAIOPHBIX TPYHTOBBIX BOJIaX J00aBIsA€TCs UHIEKC 1y (0T 1 10 2).
HUcxonHble JaHHBIC:

Bapuanm 1: necyanas mo4Ba; MPOIEHT JIETKOPACTBOPUMBIX CO-
aeut — 0,5 %; ypoBeHb I'PYHTOBBIX BOJ — 5 M; MUHEpaJIU3aI1s TPYHTO-
BBIX BOJ — 11/11.

Bapuanm 2: cyrnuHucTas mo4Ba; MPOLIEHT JIETKOPACTBOPHUMBIX
conet — 0,5 %; ypoBEHb I'PYHTOBBIX BOJI — 5 M; MUHEpAIN3aIUs TPyH-
TOBBIX Bog — 10 /11

Bapuanm 3: ravHMCTas MOYBA; MPOIICHT JISTKOPACTBOPUMBIX CO-
aer — 3 %; ypoBeHb IPYHTOBBIX BOJ — 5 M; MUHEpaIM3aIys TPYHTO-
BbIX BoJ — 100 1/m1.
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Baganme 5

Boeruncnure 103y rumca sl HEUTpalu3aluuu HU30BITOYHOM 1ie-
JOYHOCTH 110 hopMyII€:
G=0,086(S—1) -y h;
rac G — nmosa rumca, 1/ra; 0,086 — K03 duULIHEHT TepeBoia MOJIb B
MaccCy BEIIECTBA; S — CoJIep)KaHUE CO32' + HCO;3; B BOAHOM BBITSKKE,
MoJib/100 T TTOYBBI; Y — IJIOTHOCTH ITOYBHI, /M ; h — pacyeTHbIH CIIOH, M.
Hanpuwmep: S — 10,5 mons/100 r mouBsr; y — 2,5 T/M3; h—0,5wMm.

Bapnaume 6

IloaroToBbTe K 3amuTe pedepaTr o BEIOPAaHHOW TEME:

1. I'pyHTOBBIE BO/IBI KAK HICTOYHUK MOCTYIICHUS COJIEU B MIOYBY.

2. Ponb aTMOC(EpHBIX 0CaJKOB B 3aCOJICHUU TTOYB.

3. AHaIM3 BOJHOW BBITSDKKH KaK METOJI ONPEACIEHUS COJIEh B
MOYBAX.

4. Mlciosib30BaHUE COJIOHYAKOB B CEILCKOM XO3SMCTBE.

5. Mcnionp30BaHue COJIOHIOBBIX ITOYB B CEJIbCKOM XO3SAUCTBE.

6. Bropuunoe 3aconenue 3emenb. [IpuduHbI, cTaguu, pacrpo-
CTPaHEHHE B MUPE.

7. OCHOBHBIE MEPOIIPUSATHS IO OOPHOE C BTOPUUHBIM 3aCOJICHUEM.

8. BropuuHoe 3acosneHue Kak cieacTtBue Hed(h(EKTUBHOIO Opo-
HICHUSI.

9. Menuopanus 3aconeHHbIX 104YB. OCHOBHBIE IPUEMBI U METOIBI.

10. IIpombIBKa ITOYB KaK OCHOBHOM METO/]T PACCOJIEHHUSI TIOYB.

11. OcobGeHHOCTH METUOpaIliU MMOYB COI0BOTO 3aCOJICHUS.

12. OcoOeHHOCTH MEIHOPAIIUU MOYB CYJIb(UIHOTO 3aCOJICHHUS.

13. OcobGeHHOCTH MeTuopaIiy MOoYB KapOOHATHOTO 3aCOJICHHUS.

14. OcoOGeHHOCTH MEeTMOpaly MOYB TMIICOBOI0 3aCOJICHUS.

15. OcobeHHOCTH MENMOpaU COTOHIIOBBIX MTOYB.

16. OcCHOBHBIE TEOPUHM NPOUCXOXKICHHUSA 3aCOJCHHBIX IIOYB B
HpkyTtckoii o0nacTwu.

17. XapakrepucTuka U pacnpoOCTPAaHEHUE 3ACOJICHHBIX IOYB B
HpkyTckoit o6nacTu.
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BOITPOCH IJii CAMOKOHTPOIJIA

WX B =

10.
I1.

3acosieHHbIe MOYBblI pKyTCKON 001aCTH.

XYUMHYECKAsT MEJTMOPALIs.

CenbCKOX034MCTBEHHOE UCIOJIb30BAHUE COJIOHIIOB.

CrocoObl yaneHust Coyei.

[IprHUIKNBI COCTAaBIEHUS KapPThl 3aCOJICHUS TTOYB.
XHUMHUYECKHUH COCTAaB COJOHIIOB U CIIOCOOBI X MEJIMOPAIIHH.
ABTOMOpPGHBIC U THIAPOMOPGIHBIC COTOHYAKU U UX METHOpAIIHS.
Menuopanus moYB COJ0OBOTO 3aCOJICHUS.

ConeBoit OalaHC TOYB.

[[leno4HOCTH MOYB.

BoHpIe 1 MEXaHMYECKHE CTIOCOOBI yIAJICHUS COJICH M3 3aco-

JICHHBIX ITOYB.

12.
13.
14.
15.
16.
17.
18.
19.
20.
21.
22.

[IpoMBIBHBIE HOPMBI IIPU OCBOCHUH 3aCOJICHHBIX MTOYB.
buonornyeckas Menuopanus COJIOHIOB.

BnusiHue menmopaHTOB Ha 3aCOJICHHUE TIOYB.

MunepanbHbIE TTOJ3EMHBIE BO/IHI.

[louBeHHBIC U THAPOreOJOrHUecKre yeinoBus MpkyTckoit o0aacTy.
EcTecTBeHHBIC U aHTPONOTCHHBIE (PAKTOPHI 3aCOJICHHS TIOYB.
[IepBUYHOE M BTOPUYHOE 3aCOJIEHHUE TTOYB.

XUMHUYECKUE CTIOCOOBI YIaICHUS COJICH.

OCHOBHBIE COJIM, YYAaCTBYIOIIHE B 3aCOJICHUMN.

3acoJICeHUE TTOYB MIPU OPOIICHHH.

Knaccugukamus 3aconeHHbIX MOYB, CPABHEHUE HOBOW U CTa-

poii KiaccuuKauy.
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