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Tax naseiBaeMHe MelHOpaTHBHHe pa-
GOTH NPOJOJNKHTRNLHOrO NeHCTBHS, KO-
TOPHE H3MEHAIOT (H3HUECKHE, OTYaCTH
H XHMHYECKHe CBOHCTBA IMOYBH HOCPes-
CTBOM onlepauuil, CTOSIIAX 3aTpaTH Ka-
NHTanaa, .. MOYTH BCE CBOAATCS K TO-
My, 4TOGH ..NOYBEe .. NPHAATH TaKHe
CBOACTBA, KOTOPHIMH JApyras moysa,
3a4aCTyl0 pacnoJsioXXeHHasi CoBceM 6JIH3-
KO, 06/1ailaeT OT NPHPOAHI.

K Mapxke

OT ABTOPOB

3emMas — TrJaBHOe CPeJCTBO INpPOH3BOJCTBA B CENbCKOM Xo3dsfictBe. ITouBa —
KOMNOHEHT 3eMJIH, OHa He3aMeHHMa B NPOH3BOACTBEHHHX MacliTabax W OrpaHHYeHa
B npocTpaHcTBe. JTO OGYC/IOBJAHBaeT HeOGXOAMMOCTb HCIOJb3OBAHHS B 3eMJEACTHH
njowanell He TOMbKO ¢ JY9YWIHMH, GoJiee NJIOJOPORHHMH MOYBAMH, HO H ¢ XYALIHMH,
MeHee TJIOAOPOJHHIMH,

Hayka o mpoHCXOXZeHHH H CBOHCTBaX IOYB — FeHETHYECKOe NOYBOBe-
JeHHE H ero oTpacib — MeJHOPAaTHBHOEe MOYBOBE e HHUe NPUIBAHH TIO-
MOYb NPAKTHKe MOJHATb NPOH3BOJHTEJBHOCTh OCYLIEHHHIX H OPOLIAeMbIX MOYB NMyTeM
HX OHCTpefilllero OKyJLTYPHBAHHA C HeJbl0 NOBHIUIEHHA 3((PEKTHBHOTO IIOAOPOIHS.

CnenuannCTH-MeIHOPaTOPH H arpOHOMH JOJ/IKHH BJaJeTb CYMMOH TeOpeTHYe-
CKHX 3HAaHHA O NMOYBaX M MX arpoMe/JHOPaTHBHHX CBOHCTBAaX, 4TOGH YyCHEIUHO NpH-
MeHATb 3TH 3HaHHs Ha npakThke. [louBa — 06BEKT MeJHOpanHi, MO3TOMYy Kak ar-
POHOMY, TaK H T'HIPOTEXHHKY-MeJHOPAaTOPY HeOGXOAHMO 3HATH ee NPHPOAHbIE 0COGEH-
HOCTH H BO3MOXXHOCTH HX H3MEHEHHS NOJ BJHSHHEM LeJeHalpaBJeHHOro peryJaupo-
BaHHA BOJAHO-BO3AYLIHOrO PeXXHMa H APYrHxX ()akTOpPOB MJIOROPOHS.

B CCCP niomaji# MeJHOPHPYeMHX NouB (OCYIUEHHHX H OpOIIaeMHX) NOCTOSIH-
HO paCIIHPAIOTCA H AOCTHrIH yxKe 30 MJH. ra, Baaromaps ynpaBiseMHM BOJHO-BO3-
JAYUIHOMY, NHIIEBOMY H TEIVIOBOMY peXXHMaM Ha HHX IOJYYalOT He TOJbKO BHICOKHe,
HO H YCTOHYHBHE IPOrPaMMHDOBAHHHE YpOXaH, MeHblle 3aBHCAINHe OT NOTOZHHX
YCJIOBHIL.

Ha wmafickom (1966 r.) Ilaenyme LIK KIICC pa3BHTHe MeJHOpanHH 3eMejb B
Hallell cTpaHe B NepCNeKTHBE PacCMaTPHBAJOCh Kak LieJeBas nporpaMma B o6jaacTH
CeJIbCKOr0 XO03AHCTBa, PACCYHTaHHAs Ha IJMTEJbHBIA CPOK H Tpebyiolas OrpOMHHX
yCHJHH H GOJBbIUHX KaNHTaJbHHX BJoXeHHH, OHa OCHOBaHAa Ha JAHHHX HAYKH H
HOPaKTHKH, Ha peajbHHX BO3MOXHOCTSIX, KOTOPHMH pacmojaraeT B HacCTOsgllee BpeMs
OTeyeCTBEHHAas 3KOHOMHKA., Pea/H3auus 3THX IJIAHOB — MeJHOPANHH, OCYIIeCTBJS-
embie B Heueprosemuoit sone PCOCP, Ha wre YCCP, B IloBoaXbe u pecrnyGiukax
Cpexnueit A3un, Ha JlaibHeM BocToke H B ApYrHX paHOHax CTpaHH.

B COOTBETCTBHH C pelleHHAMH HosGpbckoro (1982 r.) Iluemyma LIK KIICC, oc-
BOGHHE MEJHOPHPOBAHHHX 3eMeJb H B OyAyllleM SBHTCS BaXKHbHIM ()akTOpOM pPa3BH-
THS ceJboxoro xossiictsa. IlpogososberBennas mporpamma CCCP npelycmaTpHBaer
KaJbHeiilllee TOBHIIEHHE POJH MEJHODALMH 3eMeJb B yBeJHYCHHH MPOH3BOACTBA NPO-
AYKOHA ceabckoro xoasfictsa. Iliomaau opollaeMHX 3eMeJb HaMeyeHO JOBECTH X
1985 roxy mo 20,8 MJH. ra u k 1990 rony — nxo 23..25 MJH. ra, a OCYLIEHHHIX —
cooTBeTCTBeHHO A0 15,5 u 18...19 MuH. ra.



OcHoBHas 3ajaya MeJHOPATHBHOI'O NMOYBOBEJIEHHS — NO3HAHHE €BOHCTB NMOYBul Ala
. ynpaBjeHHs (aKTOpaMH H YCJIOBHSMH ee IJIOZOPOJHS B COOTBETCTBHH C TpeGOBaHH-
SIMH BO3JeJHBaeMHX Ha Hell pacTeHHi.

Pa6oras p/HTeqbHOE BPeMS B YKPaHHCKOM opieHa JIpyXGH HapogOB MHCTHTyTe
HHXKEHEepOB BOJHOrO X03AficTBa B 06JAaCTH MEJHOPATHBHOrO IOYBOBEAEHHS M MOA-
TOTOBKH CleLHaJHCTOB MeJHOPAaTHBHOrO Nmpo¢H/s, aBTOPH AAHHOTO NMOCOGHA MPHILJH
K BHBOJAY O HEOGXOZHMOCTH TOr9, YTOGH THADOTEXHHKH-MeJHOPATODH BJaJejH 3Ha-
HHSIMH He TOJbKO B 06G/JaCTH MeJHOPaTHBHOTO IOYBOBENEHHS, HO TaKXe H THAPOJO-
THE HOYB, ABTOPH CTPEMHJHCb C yueTOM TpeGoBaHHH y4yeGHOH NpOrpaMMH ONMHCATh
NOoYBH — OGBEKTH MeJHOPaLHH.

Ilepsasi gacTh mocobus, cocTofmlas H3 12 rjaB, HamWcaHa [-poOM C.-X. HayK,
npoo. C. T. BosuiokoM u KaHj. c.-x. Hayk, Roll. I1. K. KysbmuueM, 3a Hck/movenneM
rnaB 2 ¥ 11, HanmuCcaHHHX KaHA. C.-X. HayK, gou. B. I'. Kpuurogom.

Marepuaa BTOpOH YacTH HOCOGHA pacnpefiesieH CHAeRylOIHM o6Gpa3oM: rJiasa
13 uHanucaHa A-pom c.-x. Hayk, npodp. C. T. BosniokoM H KaHA. c.-X. HayK, JOL,
B. I'. Kpuwrtodom, raasu 14, 15, 25, 26 — kaHA. c.-X, Hayk, gou. B. I'. Kpniwuro-
¢oM, rmasu 16, 17, 18, 22, 23 — kann. c.-X. Hayk, gou. B. A. OiinnenHyeM, rJaBb 19,
20, 21, 24 — KaHA. C.-X. Hayk, gol. T. H. KupHenko.



Yacts |. MPOMCXOXAEHHE, COCTAB, CBOHCTBA
H PEXXHMbl NO4YB—OBBHEKTOB MEJIROPALHI

CymecTByeT HeMasno NyOJHKalui, MOCBSIIEHHBIX MCTOPHH OTHENb-
HBHIX Npo6JieM H pa3fieloB MOYBOBEAEHHSI, €r0 DPAa3BHTHIO B pasHBIX
CTpaHax, OLleHKe BKJaJia TeX HJH HHHIX YUYEHHX B HAKOIJIEHHE 3HAHUH
o noyBe. OfHH H3 HHX NECTPAT MHOCTPAHHLIMH HMEHaMH, JpYrHe,
BEDHO INOAYEPKHBAasi MBICJb O pellaloumed DPOJH PYCCKHX YYEHBIX B
CO3JJaHHH COBPEMEHHOI0 TeOpPeTHYECKOro nouBoBejeHHs, 060cob/uBa-
IOT ero.

B nenoM B JnuTepaType no HMCTOPHH MNOYBOBEJEHHs1 NpeobiamaloT
ny6nuKanuu HayyHo-OHOrpacguuyeckoro mJjaHa H OHO, KaK OJHa H3
¢dynnamMeHTaNbHBIX HayK o 3eMJle, O CHX NOP MO CYLIeCTBY He HMEET
NOJIHOH HCTOPHH CBOEr0 CTAHOBJIEHMS H pa3BHTHA. M Tospko B mO-
caenHee Bpemsi MoHorpatust M. A. KpynennukoBa «Hcropus mnouso-
Benenusi» (1981) B 3HauuTesbHOW Mepe BOCNOJIHHJA 3TOT NpoGeJ.
IToguepknBass KPaTKOCTh COGCTBEHHO HCTOPHYECKOro NepHOJa M AJH-
TEJIbHOCTb INPEJLICTOPHH, aBTOp BhIAEJSAET CJeAyIOllHe rJIaBHblE 3Ta-
Nbl CTAaHOBJIEHHS] H Pa3BHTHS HAYKH O IOYBE:

1 — HaxomJileHHe pa3po3HEHHBIX (aKTOPOB O CBOHCTBAX N0OYB, HX IJIO-
JOpOAHH H crnocobax 06paGoTKH (HEOJHT, GPOH30BHI BeK);

2 — npHMHTHBHHI CBOZA (KajacTp) cBeleHHil 0 mouBax B JlpeBHeM
Erunre, Meconoramuu, Kutae, IleHrpanpHoii AMepHKe, NOsBJIeHHE
cnoco60B 60pbOHl ¢ 3aCOJIEHHEM T10YB;

3 — mnepBHYHasi cCHCTeMaTH3alusi cBeleHHii o nousax: Peodpacr
(372—287 no u. 3.), Karon (234—149), INaunuit (62—114); nonwit-
Ka HX kJaccuduxkauun (Kosmymenna, I B. 1o H. 3.); nepeble npHeMH
ynob6penuss nous (Bappon, 116—27). B mnpoussesenusx I'epomora
(490—425) comepxkartcs cBefeHus o reorpaduu nous. Punocodckue
0060011eHHs] O MOYBaX — B COYHHEHHSIX PHMCKOro mosta u ¢ujocoda
Jlykpeuns Kapa (I B. 10 H. 3.);

4 — onucaHHe MOYB KaK 3eMeJbHBIX YroAuil AJisl YCTaHOBJIEHUS
¢deonanbHEIX noBuHHOCTeN W mnpuBuieruii: Kurail, Busantus («I'eo-
TNIOHHKH»), 3eMJIeOLeHOYHble aKThl B I'epManuu, Aurauu, Ppanuus,
«[TucuoBrie kuuru» B Poccuu, onenka nous B Jluree, Benopyccuu, Ha
Ykpaune (VI—XVI BB.);

5 — npopoJkenue npexcrabaenuil o nouse AGy M6u Cunm (ABH-
ueHHH) (980—1037), Jleonapno na Bunuu (1452—1519) o6 o6paso-
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BaHHH TOYB NOJ BO3JEHCTBHEM PaCTeHHHi; NepBbe MHCJAH O POJH CO-
Jefl TOYBE! B MHTAHHM PaCTEHHIA;

6 — 3apoxk/eHHe COBPEMEHHBIX BO33DEHHiHl Ha NJIOLOPOAHe NOYB H
HX CBf3b € TOpDHBHIMH nopojzamMu (M. B. Jlomonocos, 1711—1765).
Crnopnl 0 nouBe JIMIIb KaK «Onope» njs pacrenuit (BskoH, 1561-—
1626) naM Kak HCTOYHHKE NHTAaHHS pPaCTEHHH COJISIMH; BO3pacTaHHe
NOKa3a pOJIM MOYBBl B arpOHOMHYECKHX COYHHEHHSX, HCIOJIb30BaHHE
CBeJileHHH O Hell B 3KOHOMMKE;

7 — pacuiupeHHe H yray0JieHHe HCCJeJOBaHHil IOYB M NOsIBIEHHE
TeopeTHYeCKHX 00OOILIeHH# 0 HUX; TyMycOBasi TEOPHs NMHTaHHs pacTe-
Huit (Taep, 1752—1828), TopxkecTBo oTKpbrTHS JIHOHxa (1803—1873)
00 HCNOJIb30BAHHH PACTEHHSIMM COJiefi NOYBBI, HAYaJ0 JHCKYCCHH O
IIPOHCXOXAEHHH YepHO3eMa; NnepBble IIOUYBEHHBIE H arporeoJiordueckKue
KapThl; reoJloruyeckoe noysoBefieHHe B I'epMaHHH m APYrHX CTpaHax.
Yyenne o mionopoiuu mouB u ero tpaktoBka K. Mapkcom u @. Ju-
reabcoM (koHen XVIII— cepepuna XIX BB.); ‘

8 — co3paHMe TEOPETHYECKOro TOYBOBEACHHS, JOKa3aTeJbCTBO
BaXKHeHIINX ero KOHUENUHI: NoYBa — CaMOCTOSATEJbHOE TeJNO NMPHPO-
Ibl, INIOROPOAHE — €€ onpejensiollee KayecTBO, YUEHHE O IOYBEHHBIX
TUIAX, HX TFeHe3HCe H 3BOJIIOLHH; KJacCHpHKalMs INOYB; NOYBa H
nanjumagT; 3akoHs 30HadbHOocTH nmouB (B. B. Hokyuaes, 1846—1903;
H. M. Cu6upues, 1866—1900; II. A. Kocthiuep, 1845—1895;
B. P. Bunbsmc, 1863—1939); .

9 — 3aBoeBaHHe AOKYYaeBCKHM NOYBOBEJEHHEM JHIHPYIOLIEro Io-
JIOXKeHHs1 B MHpe, nuddepeHnHalus NOYBOBEAEHHs1 Ha pPAL AOUEPHHX
gucuuniaud (reorpadus nous, ¢u3MKa NMOYB, XUMHsS NOYB H Ap.); nep-
Bele MuHpoBble nouseHnnle kapthl (K. 0. Taunka, 1868—1927;
JI. Y. Tlpaconos, 1875—1954); yueHHe 0 MOIrJIOTHTENbHOI CIOCOGHOC-
T4 nouB ([expoiin, 1872—1932); nepecTpoiika arpOHOMHYECKOro 10Y-
BOBE/IEHHS] HAa HOBBIX TeopeTHuyecKux ocHoBax (Paccen, 1872—1965;
Muruepaux, 1874—1956; A. H. CokomnoBckuii, 1884—1959);

10 — coBpeMeHHHIHl NEPHOA: HCIOJb30BaHHE HOBEHIIMX METOMOB,
MOZE/JMPOBaHHe TNOYBEHHBIX NpPOLECCOB; pa3paboTka KaNHTaJbHBIX
METONOB MeJIHOpalHH M OXPaHbl NOYB; H3y4YeHHe IOYBEHHBIX Decyp-
COB MHpa C LeJIbl0 pellieHHs NPOJOBOJbCTBEHHBIX IPOGJIEM.

OcHoBHIBasicb Ha [JOCTHXKEHHMAX HayKH O IOYBe Ha BCeXx aranax
€e CTaHOBJIEHHS, PAaCCMOTpPEHHE NPOrPaMMHBIX BONPOCOB B JaHHOM
yye6HOM 110cO6GHH BeNeTCs C MO3HLUHA COBpEeMEHHBIX NpPEACTaBJEHHMH
O reHesdce, CBOHCTBAX H NYTHAX NOBHILIEHHUS IJIOAOPONMS MOYB —
06bEKTOB CeJIbCKOXO3SiCTBEHHBIX MEJHOpalui.

Kak camocTosiTe/IbHOe €CTECTBEHHOHCTOPHYECKOEe TeJo MPHPOIH
MoYBa BO3HHKJA B pe3yJbTaTe BO3JEeHCTBHS Ha FOPHBE MOPOAB (mpe-
MMYIECTBEHHO OCaJOYHbBle YeTBEPTHUYHOIO NEepHONa) XKUBBIX M MepT-
BHIX OPraHU3MOB H NPHPOAHBIX BOJ B Pa3JIMUHBIX YCJIOBHSX KJIHMaTa
H peabeda B rpaBHTALMOHHOM noJie 3eMJIH,

B oTauuMe OT ropHOi OCaJOYyHOH MNOPOAB, COCTOSIIUEH H3 CJIOEB,
[0YBA BKJKOYAeT cJaraioliue ee npoduib reHeTHYECKHe TOPH3OHTH C
OCOOLIMH y KaXAOro H3 HHX MOpP(]OJIOTHeld, XHMHYECKHM COCTaBOM,
dusnueckuMH ¥ GHoJOrHuecKHMHU cBoiicTBaMu. Eiff npucyur cnenuduy-
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HBIH XapakTep NpOLECCOB NpeBpallleHHs] H NepeMelleHHs BeLleCTB —
NPOAYKTOB NOYBOOOpa3oBaHusl M 3Hepruu. OT/HUHTENbHOE CBONHCTBO
TMOYBbl — NMJOJOPOAHE T. €. CHOCOOHOCTL 06ecNneyuBarTh
BOoO3JeNbBaeMbie PacTeHHsT 3€MHBIMH (aKTopaMu H
ycnoBuAMHU XH3HH Hcnosb3opanue nouBH B KauecTBe CPeACTBA
NPOM3BOJCTBA B CEJbCKOM X035HCTBe 006YC/OBJIHBAaEeT H3MEHEHHE ee CO-
CTaBa, CBOACTB H PEeXKHMOB.

CJI0XKHOCTb NOYBH KaK OGbEKTa HCCAEAOBAHHS H HCHOJb30BaRHS
3aKJo4aeTcs B TOM, 4YTO OHa sBJIseTcss MHOrogasHoi cHUCTEMOH H
BKJIIOYAeT COBOKYNHOCTb BXOASILHX B €e COCTAaB MaTepHaJbHbIX KOM-
NJIeKCOB: TBep LOM, K MAKOH, ra30BOfi H XKUBOH (as.

Tsepaass ¢asa nousnl, B CBOIO ouepenb, HeoJHOponHa. OHa mpen-
CTaBJIeHa MHHepaJIbHOH M OpraHHYecKoil 4acTsIMH, o6pa3oBaBLIMMHCS
OT IBYX HauyajJ INPHPOAbBI — MHHEPAJbHOTO M OPraHHUeCKOro, T. e.
xuBoro. YacTuuml, ciaramollbde TBepAylo a3y MOYBH, MO pasMepaMm
pasJIMuUHBl, [O3TOMY NOYBa He TOJbKO MHOrodasHas, HO Takke H
NoJIUAMCIIEpCHAs CHCTEMA.

H3yuenue nyteit npoucxoxeHusi ¢a3 noysbl, HX XapaKTEPUCTHK —
BaXHoe 1 006s513aTe/IbHOE YCJIOBHE NPaBHJILHOrO MOHHMaHHS ee CBOHCTB,
B TOM YHCJe KaK OObe€KTa MeJHOpaliiu H CeJbCKOXO03HCTBEHHOro HC-
NOJIb30BaHHUS.

nasa 1. TBEPJIAS ®A3A MOYBLI

Munepasbnas 4acTh TBepHO#l ¢asbl nouBsl o6pasoBajiaCh H3 rop-
HBIX NOPOJ M NOPOAOOOpasyIOLIMX MHHEPAJoB, pa3pylIeHHe (BbIBET-
pUBaHHE) KOTOPHIX NMPOHCXOAHJIO H NPOUCXOJHT B HACTOsllee BpeMs
MOJ BJIMSIHHEM Pa3/IMYHBIX areHToB ((aKTOpOB): TeMneparyphl, BOAHI,
BETpPa, MHHEPAJIbHBIX H OPTaHHYECKHX KHCJIOT, KMBbIX OpraHH3MOB.

1.1. MpoucxoxpaeHne 1 cocras
MHHEpanbHON YacTH TBepAoH (ha3sbl NOUBbLI

M3 Kypca reoJorHu H3BECTHO, 4YTO FOPHble MOPOAH, CJaramllue
¢yHaamMeHT 3eMJIH, ee «KOpY», N0 NMPOHUCXOXKAEHHIO NOAPa3AeNnsiorTcs
Ha TPU IPynnmel — MarMaTHYeCcKHe, OoCafloyHble H MeTaMOpQHuecKHe.

[Mo comepxkanuio SiO; marmaruyeckHe nOpojnl OGBIBAIOT: KHCHBIE
(75...65% SiO,), cpeanne (65..52%), ocHoBHble (52..45%) u yabT-
paocHoBuue (Si0:<<45%).

BosbLInHCTBO nOYB 06pa3oBaJioch Ha OCaJOYHLIX NOpoJax, NossBUB-
IIMXCA Ha 3€MHOH NMOBEPXHOCTH B Pe3yJibTaTe BHIBETPHBaHHA (Paspy-
IIEHHSI) M NEepPeoTNOXKEeHHs] NPOAYKTOB BbIBETPHBaHHUS MarMaTHYe€CKHX
H MeTaMOp(HYECKUX MOPOJ HJIH M3 OTJOXKEHHH OCTATKOB pPa3JHYHBIX
opranuaMoB. Mx cocrtaB M cBoficTBa BO MHOrOM 3aBHCSIT OT COCTaBa H
CBOHCTB TOPHBIX NIOPOJ.

MeraMopduueckue mnopoasl o0pasyloTcs H3 OCaAOYHBIX H Marl-
MaTHYEeCKHX B IJIyGOKHX CJOSX 3€eMHOH KOpH MOJ BO31eHCTBHEM BHI-
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COKHX TeMmIepaTtyp ¥ 6oJsbLIOro aaBieHHs. K HHM OTHOCATCS THEHCHI,
pasjMuHble CJAHIL ([VIHHHCTHIE, CJIOASHBlE, KPEMHHCTHIE) H MpaMo-
pHl, o6pasyouiuecss U3 H3BECTHSIKOB.

Ocapounbie NOPOALl AEJNAT Ha TPH IPynnbl: 1) o6JOMOUHBIE; 2) TJIH-
HHCTHIe; 3) MOPOABI XMMHYECKOr0 H OPraHOT€HHOro NPOHCXOXKIEHHS.

OG6Ji0MOUHbBIe, HJIH KJIACTHYECKHe NOPOJH, — MNPOAYKTH (hH3HUYeC-
KOro paspyLleHHsl pasJHYHBIX, B NEPBYI0 Ouepelb MarMaTHYeCKHX.

I'nuHuCcTHIe MOpPOAH (NMEJHTH) — 3TO IPyNNa OCAAOYHBIX TOPOA,
cocTosillas npeumyliecTBeHHo (a0 75%) w3 wactuu auamerpoM, Ho
0,01 MM, npudeM npeo6GJafalOT 4acTHUB, AMAMETP KOTOPBHIX MeHblie
0,001 mmM.

Cpens ocaloYHBHIX NOPOX XHMHYECKOTO M OPraHHYeCKOro NpOHC-
XOXIEHHS] BBIAEJSIOT: KapOOHAaTHbie, KPEMHHCTHE (ZMATOMHTH, Tpe-
neJbl, ONOKH H KPeMHeBble KOHKPELHH), CEpHO-KHCJIble U TaJJIOHAHHE
(runc, KaMeHHas COJIb U Jp.), XKeJie3HcThle, HochopHTHBIE H KayCTOGHO-
JUTH — OpraHOreHHble roplouHe NMOPOAH (TOPd, yriu, HedTb U AP.).
U3 ocagouHblx nopox B ()OPMHPOBAHHH MOYBOOGPA3yIOLIMX MNOPOX
BaXKHYIO POJIb MIPAlOT KapOOHATHHE OTJIOXEHHs1 (M3BEeCTHAKH, Mepre-
JIY, JOJIOMHTHI H MeJ).

Marmatuyeckie H MeTaMopduyeckHe nopoasl, cocraBjss O6oJee
95% suTocthepnl (TBepHOil MOBEPXHOCTH 3€MJH), HMEIOT, OAHAKO, Or-
paHHYeHHOEe pacCIpOCTPaHEHHe B KayecTBe NOYBOOODPaA3yIOUIHX MNOPOK
H CJy2KaT UMH IVIaBHBEIM 06pasoM B rOPHBIX 06/1acCTsX.

1.2. BuiBeTpMBaHKE FOPHLIX Nopopa

Boiserpusanue 2oprblx nopod — cAOMCHbLE npoyecc ux usmeav4e-
HUA U UBMEHEHUS XUMU4ECKO20 COCTaBa nold 8AusHuem Koaebanull
TeMneparypel, packiunusarowezo Oelcreus nonasuieii 8 ob6pa3osas-
wuecs Tpewjunsl 3amep3aroujeil 800bt (460a), XUMUHECKO2O 83AUMO-
OelicT8USL COCTABHObIX HACTel NOPOsG — MUHEPAs08 — C YeAeKUCAOTOL,
80001l u 06pasosarue npu 3TOM HOBbLX 8TOPUUHbLX (8 TOM uucae 2Al-
HUCTbLX) MmuHepanos, 8000pacTeopumelx coreti, c60600H020 KpemHese-
Ma u Opyaux coeOurnenul.

B 3aBucumoctu oT npeobiajaHus TeX WM HHBIX (PaKTOpOB B pas-
HBEIX KJIMMATHUECKHX 30HAaX pas3jiHyaloT TPH THIA BbIBETPUBaAHHA: (PH-
3HYeCcKoe, XHMHUEeCKoe H GHOJIOTHYeCKOe.

1.2.1. Mu3myeckoe BbiBETPMBAHMUE FOPHLIX NOPOL
M MMHEPanoB M ero (pakTopb!

Pusuueckoe svlgeTpusatHUe — 3TO Mexaruyeckoe pa3dpobienue
20pHbIX NOPOO U MUHeparog 6e3 UMEHEeHUR UX XUMUHECKO20 cOCTABA.
OcHoBHBIE (aKTOPh! (PH3HYECKOrO BhIBETPHBAHHS, BHI3bIBAIOIUHE PA3PY-
1eHHe (KpOLIEHHe) MarMaTHYeCKHX IIOPOoJ M HX H3MeJIbueHHe, — KO-
gebanue TeMnepaTyph, oOycJOBJHBaWllee HarpeBaHHe M oOXJaxje-
HUE 1OpOJ H MHHEpaJsoB, pacK/JIMHHBaKOuLlee AEHCTBHe BOABI H KpHC-
TaJJIOB CcOJell, AeHCTBHE MODPCKHX BOJIH ( B NMpHOpeXHO# 30HE), NBH-
JKeHHe BOJbI, BeTPa H JIeJTHHKOB.
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T'opHble nopoasl cocTosiT U3 MHHepaJsoB. Hampumep, rpaHuT BKJIIO-
yaer KBapll, CJAIOAK H TOJEeBHe wnaTel., Pa3Hble MuHEpaJH 06/agaloT
HEOJMHAaKOBHIMH KO3 dHUMeHTaMH O06beMHOTr0 pacCUIMpPEHHS HJIH
yMeHbllIeHHs1 o0beMa NpH INONepeMeHHOM MX HarpeBaHHH—OXJaxje-
HuH. OT 3TOro MOpPOAB DPACTPECKHBAIOTCS M MPEBpAIaIOTCs B 06JIOM-
KH — PYXJSIK BIBETPHBaHHA.

[lepexon BoABI M3 XKHAKOTO B TBEPAOE COCTOSIHHE IPH 3aMep3aHHH
cONnpoBOXKaaeTcsl yBejnueHuem ee ob6beMa (g0 1/10 mawaabsoro). B
pe3yJabTaTe BOJa, NONaBiias B TPEUIMHbl, OKa3bIBaeT JaBJeHHE Ha

Puc. 1.1 JleznukoBwiii peabed.

CTeHKH TpelluH (mo 15,1-107..19,6-107 ITa) u TeM caMblM cO3xaer
CHJIbHOe DacKJHHHBallllee neilicTBHe. K o6pa3oBaBuiemMycs B TpellH-
HaX JibJy, COTJIaCHO H3BeCTHBIM 3aKOHaM, NOCTymaeTr XXHIKas BOJA.
KpucTtaann Jbja yBeJHMUYMBAIOTCS M YCHJMBAIOT pacKJIHHHBAIOLlee
nefictBue. [lono6GHoe meficTBHe OKa3bIBAIOT TaKXkKe COJIM, BbIKpHCTAJ-
JiM30BaBLIMEeCS M3 pacTBOpoB B TpemuHax. Tak, auruapup (CaSO.),
NpHCOeHHAST BOAY, yBednduBaeT o6beM Ha 339%.

[TpoayKTbl BEHIBETpHBAHHS FOPHBIX NMOPOJA M MHHEPAJIOB, KaK NMpaBH-
JIO, HE OCTalOTCSl Ha MecTe M NepeMellaloTcs Ha pasjiduyHble paccTosi-
HUA (JNeIHHKaMH, BOJOH H BETPOM).

B ropHbix 06JacTsIX Bbillle CHETOBOH JIHHHH B npouecce ¢GopMHpoO-
BaHHA JNeJHHMKa Jiel NMOJA AefiCTBHEeM HapacTawoulero JaBJeHHs NMPHOG-
peTaeT NJIaCTHYHOCTD M HayHHAeT [BUraThCs M0 CKJIOHY MECTHOCTH,
yHocs1 ¢ co6oii o6pasoBaBiIniics B pe3ysbTaTe (U3UYECKOTrO0 BHIBETPH-
BaHMs HM3MeJbUYeHHBIH MaTepHaJi, HCTHpPass M H3Mejbyasi ero B INYTH.
B npouecce nepeHoca NpoAyKTOB BHIBETDHBaHHUsI JIEAHHK HX He COPTH-
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pyer. Ilocse orcrynienus jgeJHHKOB NOBEPXHOCTb 3eMJIH NOKPHIBaJach
(u nmokpniBaeTcsl ceiiyac) cBO€OGPa3HBIM HECOPTHPOBAHHBIM MaTepH-
anoM (MmopeHoii). Ilpu atom ¢opMupyercss TakKe JIEAHHKOBHIH peJib-
e (o03wl, ApyMJauHbl, KaMbl) (puc. 1.1).

B XuIKOM COCTOSIHHH BOZA C BOJOPAa3fesiOB IO CKJIOHAM IBHIKET-
csl B NOHHXeHHS pesabeda H yHocHr ¢ co6Gofi pasjMUHBle o0 Macce W
pasMepaM 4acTHLB — NPOAYKTHl BhIBeTpMBaHMSA. Ee Hecyuias (Tpas-
CTIOPTHPYIOLLasA) CNOCOGHOCTE BHIPaXKaeTcsl U3BECTHBIM ypaBHEHHEM Me-
XaHHKH mv?2, T. e. 3aBHCHT OT MacChl ABUKYUIeHCH BOAH H €€ CKO-
pocTH. B otnvune oT sbKa Boxa B XKHAKOM COCTOSIHUH COPTHpYyeT NPO-
LYKTHl NlepeHoca: ¢ yMeHbUIEHHeM CKOPOCTH KpYNHBble YaCTHUH (KaM-
HH, TIeCOK) OCefaloT Ha MQHO INOTOKAa, MeJKHe (HJHCTBHIE) YHOCATCS
Jajiplie H BHNAJAIOT U3 BOABl IPH NOYTH HOJHOH NOTEpe CKOPOCTH €e
JIBHXKEHHUS.

Kak u Bozma, BeTep TOXKe YaCTU4YHO pa3pylliaeT M TPaAHCIOPTHPYET
NponyKTh BhiBeTpHBaHHs. OrsiaraeMblii BETPOM Ha IOBEPXHOCTH 3€M-
JIM MaTepHaJs (NEeCOK, NbLJIb, MMIMHHCTbIE YACTHIB) Ha3bIBAKOT 3 O J O-
BEHIMH OTJOXEeHHSAMHU (OT ApeBHerpey. 30J. — Gor BeTpoB). Me-
XaHHYecKOe JefCTBHE BeTpa Ha INOBEPXHOCTb CKaJl HJIM NOYB TaKXe
NPUROAKT K YaCTHYHOMY pa3pylIeHHIO NocaeRHHX (aGpas3Hi, 3PO3HH).

M3 nepememmaeMblx BeTpOM H BOJOH NeCKOB 00pasylOTcsi AIOHHI,
OapxaHbl, apeHbl NPHMOPCKHX IJISIXKel, necuaHble OTJIOXKEHHS pedHbIX
Teppac. YacTulbl MEAKOH NbIJIM U HJIa MOTYT NEPeHOCHTbCS Ha 60JIb-
LIHe PacCTOSIHHSI H OcelaTh B MeCTax, JaJIeKHX OT MeCT X o6pa3oBa-
HusA. B Mecrax ocaxjeHus oHU 06pasylOT TaK HasblBaeMhle JIECCOBHIE
OTJIOJKEHHS, MOLIHOCTb KOTOPBHIX MHOrga aocturaer 300 M u GoJee.

B oranune OT HCXOAHBIX FOPHBIX NMOPOJ MPOAYKTH HX (PH3UYECKOrO
BHIBETPUBAHHS CNOCOOHHE NPONYCKaTh CKBO3b cebsl BOAY H YaCTHYHO
yIepXHBaTh ee.

1.2.2. Xummuueckoe BbIBETPUBAHME FOPHbLIX NOPOA,
M MX MMHEpanos

[Ipn usyueHHHn maHHOro BONpoOca INOJE3HBIMH CTaHYT CBEIEHHS, IO-
JiyyeHHble B Kypce XMMHH, B YaCTHOCTH, O peaKUHAX MeXJIy CoeluHe-
HHSIMH.

Xumuueckoe svigeTpusarue — 3TO PA3AUHHbIE U3MEHEHUA XUMU-
yecKkoeo cocrasa 20pHbIXx nopod u mureparos. OHM NPOUCXOAAT NPH
B3aUMOJefiCTBHH MOPOJ H MHHEPAJOB C BOMAOMH, YIJIEKHCJIOTOH, KHCJIO-
POAOM HJIH PacTBOPEHHBIMH B BOJ€ MHHEPAJbHHIMH H OPraHHYECKHMH
coenuHeHusaMH. [Toceqnue ABJAAIOTCS NPOAYKTAMH KH3HENRATENbHOCTH
6akrepuii, rpu6oB, BogopocJjeii. M lHTeHCHBHOCTb W HanpaBJIEHHe Npo-
11eCCOB XHMHYECKOr0 BHIBETPHBAHHS 3aBHUCAT OT BJAXKHOCTH (0CaJaKOB)
U TEMIIEPAaTYPHHIX YCJAOBHH. :

B npouecce XMMHYECKOro BBIBETPHBAHHS NOpPOJ H NOPOR0oo6pasy-
IOIUMX MHHEPAJOB NPOHCXOLHT BHICBOOOXKAEHHe IIEJOYHBIX 3JIeMeH-
TOB, B NEPBYI0 Ouepeib HATpUsS H YAaCTHUHO KaJlUs, KOTOpHIE C JPYTH-
MH 3nementamu (Ca, Mg) BoBJeKaloTCs BOJOH B 60JIbILOK I€0JIOrH-
4eCKHIl KPyTOBOPOT MEXAY CylleHd H MOpeM.
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XuMHuecKOe BHIBETPHBaHHE MpOTEKaeT B pe3yJbTaTe CJAeLyIOUIHX
MIPOLIECCOB H peaKIHuii:

PactBopeHHe nruaposau3. BoablIHHCTBO MHHEPAJIOB TPYA-
HOPACTBOPHUMH B Boze (HampuMmep, kapOoHaThl, cyabdaTel KaJbLHs).
OHaKo NIpH PacTBOPEHHH B BOJE JaxKe CHJIMKATOB H aJIOMOCHJIHKATOB,
KpOMe HX 3JIEKTPOJIMTHOH AHCCOIManuu (pacTBOpeHHs), HabJIOfaeTcs
TaK Ha3blBaeMoe T'HJIPOJIHTHYeCKOe JefCTBHe BOJABl Ha 3TH MHHepaJhl,
npH KOTOPOM HOHBI BOAOPOZAA 3aMellal0T KaTHOHBI B I'MJPOJIM3YIOIIHX-
cs COeMHEeHHSX.

IIpumepoM rugposn3a MoxeT CIYXKHTh NPOIECC KaoaHHU3aUUuH (06-
pa3oBaHHsl KaoJHHHTa — IJIMHHCTOrO MHHepaJsa) M3 MNOJIeBOro mmnara
(oproksiaza) — cOCTaBHOH YaCTH rpaHHTa B TFyMHJHOM (BJIaXXHOM)
KJIHMaTe YMepeHHOH 30HBl 3eMHOro Hiapa:

KzAleisO]s +2HOH= HgAleieole + 2KOH
OpTOKJ1a3 KHCJIBIH OpTOKJIa3 UIeJIoYb

JanbHeliliee B3auMOAEHCTBHE KHCJOrO OPTOKJIasa ¢ BOJOH NPHBO-
JOHT K 00pa30BaHUIO KAOJHHHUTA U BHIJEJEHHIO CBOGOXHOH KpeMHeKHC-
JIOTHI:

HgAleisole + 2HOH= H2A12$i208 . 2H20 + 4Si02
KHUCJIBIH OpTOKJ1a3 KAaoOJIHHHUT KBapu

KpeMHuekucyora, KBapl, — OCHOBHasi COCTaBHasl 4acTh NecuiaHblX yac-
THIL [IOYBHl H NMOYBOOOPA3yIOLWIUX NMOPOJ.

B >xapkoM TpPONHYeCKOM KJIMMaTe XHMHYeCKOe BHIBeTpHBaHHe aJlio-
MOCHJIMKQTOB MIET NO THNY NECHJIMKaTH3aluH, KOrja H3 OpTOKJa3a
o6pasyeTcss nHpodHJIJIHT, GHKapGOHAT KaJusi H KPeMHEKHCJOTa:

K2AlL,Sis016+2HOH +2CO, =HAl,Si40,2+2KHCO;4-2Si0,.

OpTOKJa3 nUpOPHATHT

Mupodunaur HpAl,SisO12 nepexogur nanee B MHHepasa Juacrop
u cBoOOAHYI0 KpemHekucaory Al,O;(OH),+4Si0,.

Ecsin MHHepaJ COZepIKHT XkKesle30, FeMaTHT, TO B Npoliecce FHApaTa-
LU OH NpeBpallaeTcsi B reTHT:

2F9203 + 3H20 —_— 2F6203 B 3H20.
reMaruTt reTUuT

Ferur — KpacHoO-Oypblii MHHepaJ, NPHAAIOIIHA OCAaJOYHHIM NOPOAAM
n o0pasylomuMcsl Ha HHX ¢(eppaiMTHBHIM (JIaTePHTHHM) MoYBaM B
TPOIHYECKOM KJHMaTe KpacHO-GYPYIo OKpackKy.

I'mppartanus (o6BoxnHeHHue). O6Gpasywomascs u3 MHHepa-
JIOB TeTHTA H JIEMHAOKPOKHTA NOPOJa — JIMMOHHT — MOXET HaKal-
JIUBaThCA B JPeHaXKHHIX TpyOKaxX, BH3BIBATh UX 3aKyNOPHBAaHME H, KaK
C/IeCTBHE, — HHOTAA MOJIHOe NpeKpalleHHe AEHCTBHS APEeHaXHBIX
Tpy6 B MeJHOPHPYEMBIX NOYBAX.

Mounekyasl BOAB Kak AMNONM 06J1afaloT CBOHCTBOM IIPOHHKHOBE-
HUSl B KPHCTAQJVIMYECKYIO pelleTKy MHHepaJioB, OCOGEHHO NO ee rpa-
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HAM H peGpam. B pesyibTraTe 3TOro MEHSIOTCH CBOMCTBA IOCJTENHHMX
HJIH JaxKe BO3HHKAIOT HOBhle MHUHepaJbl. Tak ob6pa3yercsi M3 aHTHJ-
pHUAa rumnc:

CaS0,+2H,0—CaS0,-2H;0.
aHTUAPHUL rHnc

F'unc — ueHHoe KaJsbLHHcoJepiKalllee coequHeHHe, ynorpebiaseMoe
NPH XUMHYECKOH MeJIHOpaLHH COJIOHIIOBHIX IOYB.

Okucanenne. Ilpouecc okucleHHs: HabJwomaercs B NMOpojax H
NoYBax 1o BceH 30He aspaluM — rJjyOHHe NPOHHKHOBEHHS B HHX BO3-
nyxa. Kucnopon mucddyHIHpyeT B NOUYBEHHEIH BO3AYX H IOYBEHHHIE
pacTBOpHI H, BCTynas BO B3auMOJEeHCTBHe c TBepHOi (a3oil IOUBHI,
OKHCJIsieT ee cocTaBHHle yacTH. Hanpumep, nupur (FeS.), o6pa3osas-
wHiicd B GOJIOTHHIX TOYBAaX MNOCJEe MX OCYUIEHHS, B3aHMOAEHCTBYS C
KHCJIODOZIOM H BOJOH, NpeBpalllaeTcsi B CEPHOKHCIIOE XKeJse30, CEPHYIo
KHCJIOTY W ApYyrHe COeJUHEHHS XKeJjie3a:

2FeS;+70,+2H,0=2FeS0,+2H,SO0y;
12FeSO4+6H,0+430,=4Fe, (504) s+ 4Fe (OH) 3;
2Fe2 (804) 3+9H20=2F6203 . 3H20+ 6H2$O4.

B Takux cjaydasix cepHash KHCJOTa MOXKeT CHJbHO NOAKHC/SATH NOYBY
nocye ee ocymenus. OKuCJeHHBle COEJHHEHHUs Kese3a NPHIAIOT NO-
poZaM M NOYBaM OKPACKY KEJTYIO, -GYPYI0 MM KPacCHBIX TOHOB.

BoccTtanoBaeHnue, [IpOHCXOOMT NpH YYacCTHH HaeedSIOUINX
nopoabl H MOYBH MHKPOOPraHu3MoB. B pesyibTaTe 3Toro mpouecca
HEKOTOpHE XHMHUECKHE 3JIEMEHThI, BXOASIHe B COCTAB COEJHHEHHH,
0o6pasyolux TBepAylo (a3y INOYBHI, NPHOOPETAIOT MEHLUIYI0 CTeleHb
OKHCJICHHS:

H+ H,
Fe3+——Fe?t+; Fe,03;—>FeO+H.0.

s pacteHnii BoccTaHOBJICHHble (OPMBI 3JIEMEHTOB TOKCHYHBL.

Kap6ounarusauus. [Ipouecc, cBg3aHHH ¢ o6pa3oBaHHeM B
noysax W nopoaax kKap6oHaToB uaH GHKapGoHaTOB. Pas/inynble KaTH-
OHbl, COEMHSISACH C YIJIEKHCIOTOH, oOpasylor KapGoHartel. K36bl-
tok CO,, neiictBys Ha KapOoHAThl, NepeBOAHT HX B OHKapOOHATHI,
PacTBOPHMOCTb KOTOPHIX MHOTOKPAaTHO IIPeBOCXOJHT PacTBOPHMOCTh.
Kap6oHAaTOB:

CaCO;3;+H;0+CO,—>Ca(HCO3),.

B ompepmeneHHBIX YCJAOBHAX OHKapOOHATBI MOTYT pasJjiaratbCs H
nepexoAMTb B HepacTBOpUMble KapGoHaThl, 06pa3ys IpH 3TOM KapGo-
HaTHble KOHKpEUHH B NI0YBeE:

Ca (HCO:;) 2———*C8C03 + H20+ COz.

[Tornomenune (cop6buus). I'muHucTHle MHHEpAJH BCJIEACT-
BHe HaJu4Yus Ha HX NOBEPXHOCTH YaCTHI, HEYKOMIIEHCHDOBAHHOH 3HEp-
THH MOTYT HOIJIOIIATh H yAEPXKHBaTh MOJIEKYJIbl ra30B H ApPyruie MHK-
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POYaCTHUH ¢ NPOTHBONOJIOXKHEIM 3HaKOM 3apspa. CyHIHOCTb H 3Haye-
HHE 3THX NPOLECCOB B N0OYBOOGPA30BAHHH M NPAKTHKE PEryJHPOBAaHHUS
NJI0AOPOAHSA NMOYB NOAPOGHO paccMaTpHBaeTcs B pasjese O NOIJIOTH-
TeJIbHOH CNIOCOGHOCTH 1OUB.

Takum o6pa3oM, B pe3yJbTaTe XHMHYECKOrO BHIBETPHBAHHSI H3Me-
HieTcsl (pH3HYECKOe COCTOSIHHE M XMMHUYEeCKHi coctaB MHHepaJoB. Ilo-
pona, oboralleHHasi HOBLIMH (BTOPHYHBIMH) MHHepaJaMH, npHoGpera-
€T CBA3HOCTb, BJIarOEMKOCTb, NOIVIOTHTEJbHYIO CIOCOGHOCTb IO OTHO-
IIEeHHIO K BOJAe, ra3aM (BO3AYXY), HOHaM.

1.2.3. Bruonoruueckoe BhiseTpMUBaHHe

Bce xuBble OpraHu3Mbl, KOPHEBbI€ CHCTEMEI BHICIIHX PacTEHHI BHI-
IeJSIOT B OKPyXalollylo cpely (NOYBY, MOPOAy) OpraHH4YeCKHe KHC-
JIOTH M YIJIEKHCJOTY, OKa3hbiBaloliMe Ha cOCTaBHEIE yacTH TBepmoi ¢a-
3B MOYBH pacTBOpsioLlee, paspylianiee U npeobpasyioulee neHcTBHE.
Knaccuueckum B 3TOM OTHOILEHHH SBJSIETCS [A€HCTBUE BHIJEJEHHH pH-
30HMJ0B MXOB H JIHHIAHHKOB Ha cy6CcTpaT (MECTO HX NpHKpeIJIeHHs) —
TOpHbie NOPOIHI, CKaJHl.

Buosoruueckoe BLIBETPHBAaHHE INPOSIBJSETCS M B paspylliaiolieM
(packauHUBaIOUIEeM) AeACTBHH KOPHEH BBICIIMX PACTEHHH, «HILYLIHX»
XO0B H NPOHHUKAIOIHUX B TPEIIHHH MOpoAsl (rnouBnl). KopHH HekoTO-
PHIX pacTeHHH OKa3hIBAaIOT AaBJIeHHE HA CTEHKH TPelHH, paBHoe 12,8 X
% 10°...14,7-10° [Ta.

Ponb 3eMJlepOofiHBIX KHBOTHBIX B IIpollecCax BBHIBETPHBAHHs CBO-
AUTCS B OCHOBHOM K pHIXJIEHHIO, NEPEMEIUEHHI0O H NEePEMEMIHBAHHIO
PHIXJILIX OPOJ U NIOYB B NPOCTPAHCTBE.

W3 oTMHpaomuX OCTATKOB OPraHU3MOB (PACTHTEJbHHIX H XKHBOT-
HBIX) o6Gpasyercsi ryMmyc. [IpeBpanieHHe pacTHTEJIbHBIX OCTaTKOB H
ryMyca CONpPOBOXKJAAeTCs BHIJEJEHHEM YIJIEKHCJIOTH, OPraHH4ecKHX
KuCJIOT, o6pa3oBaHHEM OPraHOMHHEPAJbHBIX COEJMHEHHH, KOTOphe
CYIIEeCTBEHHO BJIHAIOT Ha HHTEHCHBHOCTb H HanpasJieHHe MPOIeceoB BhI-
BETPHBAHHS TOPHHIX NOPOJA U MHHEPAJIOB.

1.2.4. MNepsuuHble M BTOPHUHbIe (FMMHMCTBIE) MUHEPanbl

[TepBuuHble MHHEDaaH. Haubosee pacnpocTpaHeHHBIE Iep-
BHYHBIE MHHEpaJbl B NMOPOJAX H NoyBax — IMoOJIeBHE WINATH, KBapll,
aM¢uG6OoJIE, MHPOKCEHBl H CJIOAH, O YeM CBHAETEJbCTBYIOT AaHHHE MO
CpeHeMy MHHEPaJOruyeckKoMy COCTaBy MarMaTHYeCKHX Nopox (mo
. VY. Knapky):

MHHepannt Conepxkaune, %
Tonesne wnath Na —K—Ca—>(AlSi;—305) 52,6
Ksapr, SiO, 12,0
Amdpubonn u .

MHPOKCEHH (5i4040) —¢; Mg—>Fe(SizO¢) 6,8
CmonH 3,8
TIpoune 7,9

ATo MHHEpaJibl CO CTPYKTYpoii HOHHOro THna, o6pa3oBaHHHIE NPO-
THBOTIOJIOXKHO 3apsKeHHBIMH HoHaMH. HoHBI B KpHCTa/jlaXx MHHepa-

.
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JIOB PacnoJIOKeHHl B BHle I€OMETPHIECKH npaBHJIbHON NPOCTPAHCTBEH-
HOM KPHCTAJJIHYECKOH pelleTKH.

I/1aBHBIH 3J€MEHT CTPYKTYpPH CaMBIX PacHpOCTPaHEHHBIX B MOYBE
KHCJIODOAHEIX COEJIMHEHHH  KPeMHHSI — KHCJIOPOJHHIH  TETPasAp
(SiO4)~*, B BepiIHHAX KOTOPOro Pacmojaraiorcs 4yerbipe HOHa KHCJIO-
poaa, a B LeHTpe — HOH KpeMHHS:

—_ 0 -

——O——S‘i—O——
0
|

KpeMHEKHCIODOAHBIA TETPasAp HMeeT CBOGOAHHIE BaJIEHTHBE CB-

3H, KOTOpDHE MOTyT GhiThb KOMIEHCHPOBaHH NPHCOEAHHEHHEM HOHOB

HJIH, YTO OYeHb BaXHO, CO-

elHHEHHEM C IPYTHMH KpeM-

. 4- HEKHCJOPOLHBIMH  TeTpa-
(5% ) 3ApaMH. .

Ecau KpeMHEKHC/IOpOn-
Hble TeTPasJpH COENHHSIOT-
cq Mexay cobof yepes KHUC-
JIOpOAHBIE HOHEI, OHH MOTYT
06pa3oBLIBaTh pasJHYHbIE
(st o,,)‘: THOB WK COYETAHHS CTPYK-

TYpH: LeNOYHHEe, OCTPOB-
HHe, JEHTOUHbIE, CJIOHCTHIE,
KapkacHue (pwc. 1, 2.).
llenounasgs  cTpPyKTypa
XapakTepHa JJsi NepBHY-
HHIX MHHEpAJIOB IHPOKCe-
HOBOH TPYINH, CABOEHHbIE
HEeNOYKH HJIH JeHTH — IJIsk

, 4~ aMmpu60oJIoB H 1ap.

(Sis0p)'Q B KapKacHHX CTpYK-
Typax HoH KpeMHHs (Si*t)
. MoXeT OHITb 3aMellleH HO-
wom amomuuusa (AIR*) c
o6pa3oBaHHeM KOMILIEKC-
HoO# aJIIOMOKPEMHHEBOM
TPYHIRE, KOTOpas JIEXHT
B OCHOBE CTPYKTYPHOTO
CTPOEHHS NMOJIEBHIX LINATOB.
Puc. 1.2. KpeMHexHCIOPOIHbE PajAHKA/IH: Cso6osHasi  BaJIEHTHOCTb
a — uenusle; 6 — JeHTOWYHblE; 6 — JHCTOBaThle. TIPH 3TOM (Si‘H' 3amelia-
erca Al3t) MoxXer KOMIEH-
cHpOBaThcs APYTHMH HOHaMH. Ilpn xoMneHCAUHH cBOOONHOH BaJIEHT-
HOCTH KaJHeM (OpMyJa COOTBETCTBYET OPTOKJa3y, HATPHEM — aJlb-
6uTy, KaJabllueM — IJIarHoK/IasaM.
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Hor anioMuBHs, B cBOlp oOuepefib, MOXKET YAaCTHYHO 3aMeNlaThCs
KHCJIOPOJOM H TOrja o6pasyioTcsl aloMO-KHCJIOPOAHO-FHIPOKCHJIbHEE
CTPYKTYpHI, XapakTepHble yKe [Jis BTOPHUHBIX MHHEpaJIoB.

BropuuHbe MHHeDaJH. D10 MHHepaan, o6pasoBaHHbE B
npoliecce XHMHYECKOrO ,BbIBETPHBAHHS NepBHYHBIX. OT HCXOJAHBIX, OHH
OTVIMYAIOTCS XMMUYECKHM COCTAaBOM H, UTO CaMoOe€ rJIaBHOE, HaXoAATC B
TOHKODacCNBIIEeHHOM COCTOSSHHH. BTOpHYHBle MHHEpaJbl — OCHOBHas
cocTaBHasl 4acThb IVIMHHCTOH TOHKOAMCHEPCHOH (pakuuu NOYBH, BCIEH-
CTBHE Yero UX Ha3hIBAIOT TaKXKe FJIHHUCTHIMH.

B mouBax coxepxatcs TakHe rpyNnnbl BTOPHYHBIX MHHEpAJIOB: KPeM-
He3eMa (omaJi, XaJUenOH, KBapll); ajiOMO- H (peppHCHIHKATOB (KaOJH-
HHT, raJlJlyasuT, MOHTMODHJIJIOHHT, HOHTPOHHT) ; THAPOOKHCH aJIIOMHHHSA
(rHapapru/IuT, AMAcNoOp); THAPOOKHCH Kese3a (JIHMOHHT, TE€THT, THI-
POTeTHT, TYPbBHT); ABYOKKHCH MapraHua (Baj, NCHJOMeJaH, MHPOJIO-
3MT); MHHepaJBl NPOCTHIX cosiell (KapGOHAaThl, CyJb¢aThl, XJOPHAbI
H ap.). HaubGoJsiee pacnpocTpaHeHHHIMH B [I0OYBaxX TJIMHUCTHIMH MHHe-
pajlaMH SIBJASIIOTCSI MOHTMOPHJIIOHHMT, KaOJHMHHUT, THAPOCHIONHL.

MnuHepajsl KaOJMHHUT H MOHTMODUWJUJIOHHT — [rJaBHeHIIass cocTaB-
Hasl 9acTb [VIHH, MHHepaJIbHOH 4acTH TBepJo# ¢asnl noussl. IIpu stom
KaOJIHHHT npeob/ajaer B KHCJHX HOA30JHCTBIX I0OYBAX TAa€XKHOH 30-
HBl, 3 MOHTMODHJIJIOHHT — B YEPHO3EMHHIX, KalITaHOBBIX H co.nom.(o-
BHIX I0YBaX JIECOCTENHON H CTENHOH 30H.

Bnaropaps cTpyKTYypHOMY CTPOEHHIO BTOPHYHHIX (FVIMHHCTBHIX) MH-
HepaJioB TBePAOH (a3bl MOYBH, HX CJIOMCTOCTH H BHICOKOH CTENEHM JHC-
NIePCHOCTH NOYBa NpHoGpeTaeT TaKue CBOHCTBA, KaK CIIOCOGHOCTb yAEP-
JXHBaTb BOAY, norJjoumarh (yAep>KHBaTb) YaCTHIK NPOTHBONOJOXKHOIO
3HaKa 3apsua.

1.2.5. MHTEHCHMBHOCTb M XapaKTep BbIBETPUBAHUSA
B Pa3sNMuHbIX KNMMATUUECKMX 30HAX

PaccMoTpenHble THNB BHIBETPHBAHHSE FOPHHIX IIOPOJ M CJAaralolluX
HX MHHEpaJIOB INO-pPa3HOMy HPOSBJASIOTCS NPH pa3pylleHHH NOpoj H
MHHEDaJIOB B 3aBHCHMOCTH OT KJIMMAaTHYeCKHX YCJIOBHii, 4TO JOCTaTOY-
uo)noamo onucano B jureparype (B. B. ITonninos (1934), B. A. Kos-
na

B apkruueckoM (XONOZHOM) KJauMaTe mnpeoGJjajnaer ¢u3uueckoe
paspylieHHe NOPOJ H MHHePaJOB, a Takke NOX JeficTBHEM BOAH
(sbpma).

B yMepeHHO BJiaXHOM (TyMHAHOM) KJauMare HaGJionaercss (U3H-
4yecKoe, XMMHUeCKoe U GHOJIOrHYecKOe BhIBETPHBaHUe ¢ NpeobJajaHueM
XHMHUKO-OHOJIOrHYeCKOTO0 BO3JeHCTBHSA. B ycJOBHSIX NPOMBIBHOrO BOJ-
HOTO peXHMa NPOAYKTH BLIBETPHBAHHS HWHTEHCHBHO BLIMBIBAIOTCS, B
pesyJsibTaTe 4ero OCTAIOIIMecs Ha MeCTe CHJIBbHO BbillesioueHH (cozep-
}KaT MaJio JIeTKOPaCTBOPHMBIX coJiefl) M COCTOSIT B OCHOBHOM H3 TPYI-
HOPACTBOPHMBIX COeJHHEHMIA.

B yMepeHHO KOHTHHEHTAJIbHOM KJHMaTe HanpaBjieHUe BHIBETPHBA-
HHs1 GJIM3KO K XapaKTepy 9THX NPOLECCOB BO BJIaXKHOM KJIHMare, OfHA-
KO BHIlleJayHBamwllee AeficTBHe BOAB 3JeChb 3HAUHTEJbHO cnaéee, U B

-
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TPONlyKTax BBIBETPHBAHHS HAKamJIHBaeTcs 60JIbIIOE KOJHIECTBO Kap6o-
HATOB KaJbliMsl H MarHus. B ycl0BHSX CyXoro moJynmyCTHHHOro KJH-
Mara npeoGJiajaer (U3HUECKOe BHIBETPHBAHHE, NPH KOTOPOM MOTYT
HaKalJIMBaThCs JIETKOPACTBOPHMBIE COJIH M THIIC.

B xapkoM (TpomuueckoM H CyGTPONHYECKOM) KJIHMaTe AOMHHHPY-
IOT NPOLECCH XHMHYECKOro BLIBETPHBAHMsl C De3KUM IpeobiafaHHeM
¢BOGOAHOH KPEMHEKHCJIOTH. BO3HHKalOllHe NPH 3TOM IJIOTHHE TOPH-
30HTHI, 06OralleHHble H CUEMEHTHPOBaHHbIe JXKeJle30M, HHOTNa MapraH-
ueM (mjacTbl MOPOAH — JIATEPHTA), KAK M PHXJbE NPOLYKTH TPOMH-
4eCKOro BHIBETPHBaHHUS, GOraThl BTOPHYHHIMH KHCJIOPOAHHIMH MHHeEpa-
JIaMH.

1.3. Mouscobpasyiouwme nopoas!

IloyBoO6Gpa3yOIIMMH, HIH MaTEPHHCKUMH, IOPOJAMH HA3LIBAIOT I1O-
BEPXHOCTHBI€ TOPU3OHTHl BBIBETPEHHBIX FOPHBIX MOPOA, H3 KOTOPBIX 06-
Pas3yroTcs NOUBHI.

ITo renesucy noysoo6pasymoliHe NOPOALl Pa3AeAIOT HaA cJAeAyIOLIHE
OCHOBHBIE Ipynnbl (OTJOXKEHHS): 3JMI0OBHaJbHbB e, AENIOBHAJAb.
Hble, NPQAOBHAJbHHeE aJJIOBHalbHL e, O3epHHe, JeJI-
HHKOBH € 30J0BHEe MOPCKHE. i

OnoBHaJAbHHMHU (OT JaT. eluo — BHIMBHIBAIO) MOPOJAMH, HIH
3JIIOBHEM, Ha3bIBAIOT NPOAYKTH BHIBETPHBAHHS HCXOAHBIX TOPHBIX MO-
pon, 3aJjeramouiye Ha MecTax o6pa3oBaHus. DJIOBHAJNbHbLIE IOPOAL HaH-
6oJiee pa3BHTH Ha IJIOCKHX BOAOPAa3JeJbHHIX INPOCTPAHCTBAX, TaM, Lle
JeHyJallMOHHblE TNpoLecCH He HaGJI0JalTcd HJIH CHJIbHO ocJab-
Jennl. Ha cknonax amioBuit 1160 otcyTcTBYyeT, 1HGO Kpaiine cnabo pas-
BHT. XapaKTepHble NMPHU3HAKH 3JIIOBHS — TeCHash reHeTHyecKasi CBSA3b
NPOAYKTOB BBIBETPHBAHHS C HCXOJHOH NMOPONOH M NMOCTENEHHOCTH Ie-
pexoza K Helf npu HabJIIOZEHUH HA BePTHKaJIbHOM pa3spese.

HenoBuaapuab Mu (Or jart. deluo — cMBIBaIO) OTJIOXKEHHSIMH,
HJIM JeJIIOBHEM, Ha3BIBAIOT HAHOCH, 06pa3yioliecss Ha HUXKHHX 4acTAX
CKJIOHOB B pe3yJbTaTe CMbIBaHHS HNOXKIEBHIMH U CHErOBHIMH BOJaMH
IPOAYKTOB pa3pyLIeHHs NMOPOJ C BEPXHUX yacTell CKJIOHOB H YaCTHYHO
BOAOpa3neoB. [Ipu3HaK aeMI0BHAJNBbHBIX OTJIOXKEHHH — CJIOHCTOCTb H
HEKOTOpasi COPTHPOBAHHOCTb CJIAralolIMX ero MeXaHHYeCKHX YacCTHIL
6oJiee KpyHHble OCEJAIOT BHILE IO CKJIOHY, MeJKHe — Y NOLHOXbsA
cki1oHa. OfHaKO MOXKeT BCTPedyaTbCs AEeJIOBHI HECJOHCTHIH H HECOPTH- -
pOBaHHHI.

Bo Bcex cayuasx mesioBuil 6ojiee MeJKO3EDHHCTHIA, yeM HCXOJHas
nopoja.

[Iponwsuanabubl Mu (OT JaT. proluo — cHolly), HJIH NPOJIO-
BHEM, Ha3BIBAIOT OTJIOXKEHUS, o6pa3yeMble BpeMEHHHMH CeJeBLIMH MO-
ToxaMi. CpopMHPOBaBLUIMCh B FOPHHX 06/aCTAX, TAe ceJieBble NOTOKH
6OJIbLIOH CHJIBI, OHH BMECTE C MeJKO3eMOM CHOCST 3HAYHTEJbHOE KO-
JIHUECTBO HECOPTHPOBAHHOTO KPYNHOOGJOMOYHOro MaTepHasa M OTJa-
raloT ero y NOAHOXKHH rop, B MEXTFODHBIX NOJIHHAX, B YCTbAX PEYHBIX
IOJIUH H OBPaXHO-GaJIOYHBIX CHCTEM, 06pa3ysl xapakTepHble «KOHYCBI»
HJIH «Beepay» BHIHOCOB. -
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JlemoBHa/IbHBIE H MPOJIIOBHAJIbHEIE OTJIOXKEHUS IUHPOKO PacnpocTpa-
HeHbl B TOPHBLIX M NPEATOPHBIX 06J1aCTAX, B palOHaX C MeJKOCONOYHBIM
penbedoM (Kasaxckuil MeJKOCOMOYHHK M AP.) W CJAYKAT MaTEPUHCKOM
NnopooH AJS pPa3jHYHBIX MOYB,

AnnwoBuanbuse (or gar. alluvio — HaMBIBaIO) OTJIOXEHHS
npejcTaBJsIOT cO00H OCafKH OT NPOTOYHBIX BOJ HJIM NMOHMeHHble Ha-
HOCHI, OTJIaraeMble NpH pa3/HBe peK. K aJ/TioBHAJIbHBIM TaKXke OTHO-
CAT NOHHbIE OTJIOKEHHSI IPOTOYHBIX 03€P H JeJbTOBhIE OTJIOXKEHHS peK.

Bce pa3HOBHAHOCTH aJlJIIOBHSI Pa3JHYHOrO MEXaHHYECKOro COCTaBa
OTJIHYAIOTCS] 3aMETHOH, 4acTo Xopolled COPTHPOBKOH MarepHaja IO
KpynHocTH yacTull. Hepenko cpelu 3THX OT/I0XKeHHH BCTPEYAIOTCS JIMH-
36l TOp(da, BKJIOYEHHS] OCTATKOB DACTHTEJbHBIX H XKHBOTHBHIX OPraHH3-
MOB, IPECHOBOIHBIX H Ha3eMHbIX MOJIJIOCKOB, HHOTJa KOCTH IIO3BOHOY-
HBIX. AJ/10BUaJ/IbHBIE OTJIOXKEHHS] OTJHYAIOTCS TOPH30HTAJBHON HJIH KO-
COH CJIOHCTOCTbIO, CBA3aHHOH C NEePHOAMYHOCTBIO OTJOXKEHHS HAHOCOB.
B rtonme annioBuss oGbHIYHO HAOMIOZAIOTCS PXKaBO-OXPHCThle, KOpHY-
HeBble, CH3ble H JPYrue NPOXKHUJKH JU6O 1eible NPOCJOHKH OrJIeeHHBIX
HJIM OpYIeHeJbIX FOPH30HTOB.

Pasjnyalor HECKOJIbKO THIOB aJUIIOBHSA: PYCJOBBH H, NOH MeH-
Hbl #, cTapH4HB ii. OHH NPOABASIOTCS NO-Pa3HOMY B 3aBHCHMOCTH OT
THAPOJIOTHYECKOrO XapaKTepa BOZHOrO NOTOKa, B pekax paBHHHHBIX
TCPPHTOPHIT pa3BHTHl BCe THIBI aJJIIOBHS, B TOPHBIX PEKax — pPYCJOBHIH
aJ1JII0BHH.

AnnoBHanbHBle HAHOCH CJAYXKAT MAaTEPHHCKO{l MOPORO# IJsi pas-
JMUUHBIX TOMMEHHBIX NMOYB, OGHIYHO 06J1afalOUIHX BLICOKHM IJIOJOPO-
IHeM.

O 3epHbl e OTIOXKEHHS 3aNOJHSAIOT NOHHKEHHs IPeBHero pejbeda
H OTJIHYAIOTCH TSIXKeJbIM MeXaHHYECKHM COCTaBOM H GOJIBIIHM COZep-
JKaHHeM HAUCTOH ¢pakuuu. OGHIYHO OHH HMEIOT FOPH30HTAJBHYIO HJH
cjlerka BOJIHHCTYIO TOHKYIO IJIaCTHHYATYIO CJOHCTOCTb, B 03epHBIX OT-
JIOXKEHHSIX TOCTOSTHHO Ha6J/I0NaloTCs opraHoreHHble MPOCJOHKH (JIMH-
3Bl canponenuTra u topda). B HeKOTOpBIX 03epax ocaikH GbIBAIOT 3a-
COJICHHBIMH, OTVICEHHBIMH H T. [ XapaKTep 03epHbIXx 06pa3oBaHuil Tec-
HO CBfI3aH C (H3HKO-reorpaHuecKHMH YCJIOBHSMH 30HH, B KOTOPOH
pacnoJioxeHsl 03epa.

Jle IHHKOBBH e OT/IOXKEHHsS NPEACTaBJIeHbl MOpeHaMH, (JIOBHO-
[ASAUAAJAbHLIMH H 03€PHO-JIEJHHKOBBIMH OCaJKaMH.

MopeHamMH Ha3BIBAIOT OTJIOXKEHHS pPHIXJoro OGJOMOYHOro MaTepH-
ana, NepeHeceHHble ABHXKYIIHMCS JeAHHKOM H OCTaBILHeCs Ha NOBEPX-
HOCTH 3eMJIM IlocJie ero TasiHHs. MopeHbl OTJIHYAIOTCH HEOAHOPOIHBIM
COCTAaBOM H BKJIIOYAIOT CMeCh I'VMIHHHCTBIX YacCTHI, NecKa, rpaBHs, 11e6-
HA M BaJyHOB Pa3JIHYHOTrO pa3Mmepa.

Mopena, kKak npaBuJo, o6pasoBajiacb M3 KHCJABIX (1o coiaepxa-
o SiO;) ropHbIX mopon H sBAsercd GeckapOGoHATHOH MOPOAOH.

Oxpacka MOpeHBl 3aBHCHT OT KOPEHHBIX IOPOJ H THIAa HX BBIBET-
puBaHus M noysooGpa3oBaHus. Ilyisl TaeXkHO-J1eCHOH 30HH XapaKTepHa
KpacHo-Oypasi H XeJTOo-6ypas OKpacka, B JIeCOCTENHOH 30He OHa CTa-
HOBUTCST Oypo->KeJNTOH ¢ 3aMeTHHIMH OejlecbiMH TNATHAMH W JpY-
THX LBETOB B 3aBHCHMOCTH OT COCTaBa MeCTHHIX nopoi. B kauecrse
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nousoobpasyiollefl nopoasl npeo6anaeT B TaexkKHO-JECHON 30HE eBPO-
neiickort yactu CCCP.

BojHo-/1efHHKOBbIE, HIH (JIIOBHOTJIALHANBHEE, HAHOCH OTJAarajuch
H OTJaraloTcsl B KpaeBOH 30He GBIBLINX JIEAHUKOB M3 TEKYIIHX JI€JHH-
KOBHX Boja. CocTaB HX pa3/iHyeH (4alle NMecyaHB) W 3aBUCHT OT COC-
TaBa MOPEHB H YCJOBHI OTJIOXKeHHs, BepTuka/ibublii mpoduiab 3THX
OTJIOXKEHHH XapaKTepudyeTcsi KOCOH, MJIH JHArOHAJbHOH, CJIOHCTOCTHIO
(AByYJIeHHBIE HJIH MHOTOYJIEHHble HAHOCH!).

O3epHO-JIeIHHKOBHE OTJIOXKEHHS NpPEACTaBJEHbl JEHTOUYHBIMH IJIH-
Hamu M cynecsiMH. OHu o6pa3oBajuch B NpPHJIEIHHKOBLHIX 03epax, 3a-
NOJIHSABILNX IJIOCKHE, 4acTo BecbMa OOIIMPHblE TOHHXKEHHs peabeda.
Hx oriuuaer ropHsoHTasIbHAs CJIOHCTOCTh C PHTMHYECKHM YepeloBa-
HHEM TOHKHX H 60Jiee MOLIHBIX IVIHHHCTBIX NPOCJIOEK.

D0N0BH MH NOPOAAMH HAa3bIBAIOT HAaHOCH, OGpa3oBaBllHeCs
BCJIEJCTBHE OTJIOXKEHHSI YacCTHL, NPHHECEHHBIX BeTPOM. B mnecuaHmIX
30JI0BBIX OTJIOXKEHHAX NpeobJiafaloT XOpPOLlo OTCOPTHPOBAHHBE YacCTH-
bl pasmepom 0,05...0,25 MmM. Berpeuarorcs u c1abo OTCOPTHPOBaHHBIE
NecKH, XxapakTepusylolinecss HEOAHOPDOLHBIM MEXaHHYECKHM COCTaBOM,
conepxamue g0 8..10% uactun kpynuee 0,25 MM. MuHepaJioruueckui
COCTaB OTCOPTHPOBAHHHBIX NECKOB OJHOPOJEH Ha OOJbIUHX NPOCTpaH-
CTBaX: B HUX npeoGJamaer KBapl. MuHepasbl, HEyCTOHUHBHlE K ADPOG-
JIEHHI0 H HCTHPaHHIO, NPEJCTaBJeHbl B HeGONbLUIOM KoJHYecTBe. DoJIo-
Bble NEeCKHM caaralor oco6ble ¢opMbl pesabeda (AloHB, GapxaHbl,
6yrphl). -

Haun6osee xapakreprnas noysoo6pasyiolllass nopoja 30JI0BOro Npo-
HCXOXKIEHHsT — Jecc. 1o KapOoHaTHas, NMOpHCTasA, NpocajoyHasi no-
poxa, pacnpocTpaneHHas B crenHo# H jsecoctenHoil 3oHax CCCP. baa-
rofaps XOpoILIO BHIpa>XeHHOH NMOPHCTOCTH H KapGOHATHOCTH Jlecc MocJe
yBJIaXHEHHs] CKJIOHEH K yMeHbLIeHHI0 o6beMa — mnpocelaHuio. Jlecc
ABJseTcss HauboJsiee LieHHOH noyBoo6pasywoolled MOpoJoil M Ha Tep-
PHUTOPHH Hainell CTpaHH BHICTynaer OOIIHPHOH INpOTSIHyBlIedcs ¢ 3a-
najga Ha BOCTOK 110JIOCOH B JIECOCTENHON H CTENHOH 30HAX, Ha KOTOPOH
cthopMHpOBaJIHCh YEDHO3EMHbIE H KAIITAHOBbIE NIOYBHI.

Mo pCKHe yeTBePTHUHBIE OT/IOXKEHHST XapaKTePU3YIOTCH SICHOMH ro-
PH30HTAJbHON CJOHCTOCTbIO M XOpOWIeH IOCJOHHOH OTCOPTHPOBAH-
HOCTbIO. MexaHuyecKuii cocTap uX pa3Hoobpa3eH, 4YTO CBSI3aHO C YCJO-
BUSIMH OTJIOXKE€HHSI B Boje. MOpCKHE OTJIOXKEHHS OTJIHYAKTCH CHJb-
HBIM 3acojieHHeM (HampHMep, «LIOKOJaJHble IVIMHB» OTJIOXeHHs XBa-
JAblHCKOH TpaHcrpeccuu Kacnufickoro mopsi). OHu BeTpeyaoTcs Ho Io-
6epexnio CeBepHoro JIeIoOBHTOro OKeaHa, B IOr0-BOCTOYHBIX o06Jac-
tax CCCP (okpectHoctu ApaJsbsckoro u Kacnuiickoro mopeit); Mecra-
MH BBIXOJAT Ha IOBEPXHOCTb H Ha HHX OODPa3yloTCsl 3acoJieHHBle
MOYBHI.

Boabioe pacnpocTpaHeHue H BaXKHOe 3Ha4yeHHe B KayecTBe NOYBO-
06pasyolliuX NMOPOA HMEIOT NOKPOBHHIE CYIVIMHKH M TJIHHBI, a TakXe
JIeCCHl M JIECCOBHIHBIE MOPOJABI.

IToxpoBHEIE CYrJIHHKH LIHPOKO pacnpOCTPAHEHH B 30HE JIEAHHKOBHIX
OTJIOXKEHHH, NOKPHIBasi MOPEHy Ha BOAOPasjesiax cJoeM MOIIHOCThIO B
HecKosbkO MeTpoB. OHH He COIepKaT BaJyHOB, He CJIOHCTHIL

18



[NouBooGpasyioluiue NOPOIb  OKashiBawT GoJbliloe  peulaiouee
BJAMSHHE Ha GOPMHPOBAHHE COCTABA H CBOHCTB MOYB, HX BOAHO-BO3Aylll-
Horo pexuMa. Ilocieannii B 3HaYMTENbHON Mepe 3aBHCHT OT CJOXe-
HHS nouBooOpasyiolueil NMOpoAbl, ee OJHOPOAHOCTH HJH CJOHCTOCTH,
YTO HEO6XOAMMO YYMTHIBATH NpPH IIPOEKTHPOBAaHMH H OCylLIECTBJE-
HHH MEJIAOPATHBHBIX MEpPOIPHSATHH.

1.4. MpoucxomaeHne u cocTas
OopraHMuyecKoi 4acTH TBepAcH (hasbl NouUBLI

VcTouHnKaMH OpraHHYeCcKHX BellleCTB TBepAOi ¢(assl MOUBH ABJA-
I0TCSl OTMepIlHe PacTHTe/bHble H XKHBOTHbIE OCTATKH, NPOAYKTHI HKH3-
HellesITeJbHOCTH IIOYBEHHBIX MHKPOOPraHH3MOB H JKHBOTHBIX, BbijeJie-
HHSI KOPHEBbIX CHCTEM.

-
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Puc. 1.3. Pacnpezneneiine KopHel elH H cOCHB (r/M2?) 1o reHeTHueCKUM

ropu3oHTaM JepPHOBO-CHJIbHOMOA3OMHCTOH MOYBbHI B 27-JeTHell  eJiOBO-

cocitoBofi  kyJabrype. Ilymkunckuit necxos MockoBckoi 064. (ro
H. H. PaxreeHnko):

1 -- KpynHble KOPHH €JH; 2 —- KDYIMHBble KOPHH COCHbl; 3 — MeJKHE KODHH €eJH;.
4 — MCJakHe KOPHH COCHBI.

B siecax, Ue/HHHOI CTeNH M HAa HEKOWIEHBIX JIyraX OCHOBHas Mac-
ca HAajJA3¢eMHOMH YacTH pacreuuﬁ CKallJIiBaeTcs y MOBEPXHOCTH' IIBYBH
(puc. 1,3). Ha o6GpaGaTbiBaeMBIX Yroabsix OHM YA4CTHYHO MONMAAAIOT
B IIOYBY B BHAE MOXKHHBHBIX OCTAaTKOB. Tak Kak HaA3eMHYIO. 4acTh.
pacTeHui eXerogHo COGHPAIOT M YBO3ST C MOJIeH B BHAE ypoKasm, TO:
34€Cb OCHOBHOH HCTOYHHK OPraHHYECKOro BeIeCTBa — KODHEBHE OC-
TaTKH pacTenHit (puc. 1.4). JanHbie 0 KOonHyecTBe HaA3eMHBIX H OCTa-
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1.1. Konuuectso pacTturenHbix
ocratkos, T/ra

oM /\ Toysa u Tun Hazseu-
PACTHTEALHOCTH Has Kopun
, YacTh
i Jlyrosast  crems,
Z S| uepHO3eMbl 7 25
20 g — Knepep, nepHo-
BO-NOJ30JIHCTAA
, nousa 6 - 6—7
g “R ) ); ! XBoiiHbiil Jec 4—7  Hannubix
40 HeT
) OnuoserHue
KYJbTYpHHE pacTe-
A k\ HHS 4—6 3—4
50 b Iosusuas  mo-
e 1A NS HepHa Ha cepo3eMe  — 12
AT IycTeiHHas crens
J ‘\1 \ R M ceposeM 1 15
\
80 ) Al 2 Puc. 1.4. Kopuesas cucrema Genoyca
AY ! ‘}\ 'S (Nardus stricta) wHa Topqmﬂo-nonyso-
JINCTO-TJIeeBO/ MOYBe BJIaXKHOrO Jyra.
JHoOnimckuit paiion JKuromupckoii 06
100 YCCP (no M. C. llaawity).

IOUIMXCSA B NOYBE OPraHHYECKHX OCTATKOB DPa3HBIX THIOB PaCTHTE/b-
HOCTH Ha Pa3J/IMYHBIX NOYBAX NPHBeJeHH B Tabu. 1.1.

1.4.1. UctouHmkm, ycnoeus, npoueccsl M NPOAYKTI
npespaLLeHns PACTUTENbHbIX OCTAaTKOB B NOYBAX

[TonaBuine B MOYBY HMCXOAHBIE PACTHTE/NbHble OCTATKH — TyMYCO-
o6pasoBaTenn — cojaepxkat MHoro Boau (75..90%). Mx cyxoe Beine-
CTBO COCTOMT H3 YIJIEBOAOB, Ge/JKOB, COCIMHEHWH THUNA JIHUTHHHA, JH-
NUAOB, BOCKa, CMOJ, AYGHJAbHBIX W APYrux Belnects. [IpumepHoe co-
IepXKaHHe STHX COeAMHEHHH B HCXOAHBIX T'yMycoo6pa3oBaTessix NpH-
BeZeHo B TabJa. 1.2.

PacrutenbHble NOJ3eMHBle H Hal3eMHBle (IOCJe 3anaxuBaHHs) OC-
TaTKU B II0YBe B 3aBHCHMOCTH OT HX COCTaBa, CTE€NEHH yBJIaXXHEHHOCTH,
TeMNepaTypul MOYBEI MOTYT IpEeTEepNeBaTh Pa3jiHYyHble H3MEHEHHS.

B a3poGHBIX YyCJOBHAX OHH NOYTH ITOJHOCTbBIO - MHHEPAJIH3YIOTCS,
o6pasys npu 3ToM okucjeHnble npoaykTe: CO2, H,O, annonn SO42-,
PO,?~, NOs~ u mp.

ITpu HeZocTaTKe KHCJIOpPOZAa H NMOYBE PACTHUTEJbHBIE OCTATKH MOJ-
BepraioTcsl THHEHHI0. B aHa3poGHBIX YCJOBHSX NpPHU PasJIOXKEHHH pac-
THTeJbHBIX ocTaTKOB Kpome CO. u H.O BhizeasiioTcs 'Takke MeTaH
(CH,), cepoBomopon (H.S), ammuax (NHj;), docdonnit (PH;) u npy-
rHe BOCCTaHOBJIEHHble coefuHeHus. [Ipu pe3ko BBHIpaXKeHHOM aHa’po-
6MO3HCe, HalpHUMep Ha AHe BOJOEMOB U B GOJIOTHBIX NOYBAX, NPOHC-
XOJHT KOHCEPBALHs PAaCTHUTENbHBIX OCTAaTKOB, HX YaCTHYHOEe «OGYIJIH-
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BaHHe» (ZeruapauMs) M npespalleHde B Topd. TpyiHo nommarorcs
PasJIoKEHHIO BOCKH, CMOJIBI, NyGUHJbHBIE BelllecTBa.

OnHako He 3TH NPOAYKTH MHUHEpaJIH3allHH WJIH KOHCEPBAllMH Op-
raHUYeCKHX OCTATKOB SBJSIIOTCA XapaKTepPHbHIMH [Jis OPraHHYecKoro
BelllecTBa TBepAOH (pa3bl HOPMaJbHBIX OYB. B ero cocraBe npeob.ia-

1.2. Cocras BbiclIMX M HM3WKX pacTenuit (B Y k cyxomy eewecrsy)

Beakoshie Awvan.u,
OpraHuy. 3ona peuectpa |Llenni01032 l Jiurnuy cﬂiﬁ:felzl;b;:
MHorosieTHHe TpaBH:
3J1aKOBbIE 5—10 5—12 25—-40 15--20 2-10
6060BHE 5—10 10—20 25-30 15—20 2—-10
XBoiiHbie:
JpeBecHHa 0,1—1 0,5—1 45—5¢  25-30 2—12
XBOSI 2-5 3-8 15—20 20-30 15—20
JlucTBeHHbIe:
JpeBecHHa 0,1—1 0,5—1 40—-50 20—30 5—15
JIUCTbA 3-8 4—-10 15-25 20-30 5—-15
Mzxn 3—10 5-10 15-25 - 5—10
JlumaitHaxu 2—6 3-5 5—1¢p 8—10 1-3
Bogxopocau 20—-30 10-—15 5—10 0 1-3
Bakrepun 2—10 40--70 Her 0 1—40
JaeT cnelHdHUYECKHI BHJ OpraHHueckoro BellecTBa — ryMmyc. O6pa-

3yercs OH B pe3yJibTaTe Pa3JIOXKEHHS U CHHTE3a OPraHHYECKHX BellecTB
B NoYBe NPH Y4acTHH, KaK H B Ipolieccax MHHepa/JH3alHH, cnenudH-
4eCKHX TPYII NMOYBEHHBIX MHKPOOPranuaMoB (puc. 1.5).

Yuennie-uccnenonarenu I1. A. Kocteiues, 1. B. Twopun, M. M. Ko-
HOHOBA H3y4aJd NYTH 06pa30BaHHS FyMyca H3 PacCTHTEJNbHBIX OCTAT-
KOB, €ro 3JeMeHTapHbIH H TPYNNOBOH COCTaBbl ¥ YCTAaHOBHJIHM, 4YTO
TYMYyC COCTOHT H3 CleLH(pHUYECKNX T'YMHHOBHIX, YIbMHHOBBIX H (yJIbBO-
KHCJIOT M HX coJiefl ¢ MeTa/juiaMH (ryMmaToB, ¢yJbBaTOB, yJbMaTroB),
GHTYMOB.

Kak u oprannueckass yacTb pacCTHTEJbHBIX OCTATKOB, I'yMyC BKJIO-
YaeT Te K€ OPraHOTeHHble 3JEMEHTH: YIJIepo, BOJAOPOA, KHCJIOPOA H
a3oT. M xoTs H3BeCTHBl XHMHYECKHe (hOPMYJbI COCTaBa OPraHHYECKHX
KHCJIOT — TYMHHOBOH, YJbMHHOBOH, KPEHOBOH M Ap., NPOLEHTHOE CO-
JlepKaHHe OpPraHOTeHHBIX 3J1eMEHTOB B HHX CBHIETENbCTBYeT O HEMNo-
CTOSIHHOM XHMHYECKOM COCTaBe IyMyca, TaKk KakK B IpHpOJe CymlecT-
ByeT He OJYH, a MHOXeCTBO ['YMYyCOB, B 3aBHCHMOCTH OT HCXOJHOroO Ma-
Tepuasa, CTaJHH H yc/aoBHi ux o6pasoBanua (A. H. CokoJsoBCkui,
H. K. Kpynckuit, H. . JlaktuonoB). BeccnopHo omHo, 4TO MO 3Je-
MEHTapHOMY COCTaBY T'yMYC CJIOXKHEee PaCTHTeJbHHX OCTAaTKOB, H3 KOTO-
peIX oH o6pasyercs (Tab6Ja. 1.3). CienoBaTesIbHO, OH SIBJSICTCS HE TOJIb-
KO NPOAYKTOM pa3jioXKeHHs, HO U BTOPHYHOTO CHHTE3a OPTraHHYecKHX
BellecTB.

W3 rta6a. 1.3 BHAHO, 4TO MO cOJEPKAHHIO yrJjepolda TyMHHOBas
KHCJIOTa, HalpUMep, 3aHUMaeT NPOMEXYTOUHOe NOJIOKEHHe MeXIy HC-
XOZHBIMH pacTeHMsiMH H TopdoMm. Bomopoma u kucaopoaa ryMmyc co-
JePXKHT MeHblIe, YeM HCXOAHBIC TyMycoO6pa3oBaTelH.
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IIpu stoM Heo6XOLHMO MOAYEPKHYTb, UTO NMPOLIECCH PAa3JIOXKEHHS
OpPraHHYeCKUX OCTAaTKOB H BTOPHYHOTO CHHTE3a OCYLIECTBJSIOTCH B
[104Be KaK NPH y4aCTHH MHKDOOPraHHM3MOB, TaK H XHMHYECKH, T. €. 3a
cuer NOJIMMEPH3AUMH, KOHACHCALMH M JeTHApPaTallil COeAMHEHHH, yua-
CTBYIOILHX B rymycoobpa3oBanuu. ['yMyc — cTolikas ¢opma cyliecTBo-

Pacmumensueie ocmamuu
Yenamono3a u . Jluenun
venesods bernu manuns!
Qenonsusie Amurorucaome, Denonsusie
coedurenun ne g’" uder coeduwenus
(rpodyrmer (Z/;% ”“gfﬂbfl (npodyxmes
Memabonusma ) becunme:a) pacnada )
Kondencauusn

Monuronderncauus ( nonumepusayus),
0bpasosaue eymycossix 8euwecms

Puc. 1.5. OcuoBHbe nyTH 06pa3oBaHHS TyMyCOBBIX Be-
uiectB noysnl (1o M. M. KouoHnosoii, 1967)

BaHHS OpPraHHYeCKOro BelllecTBa B NouBe. Ero MuHepasM3alusi npo-
HCXOJHT B OCHOBHOM IIPH YYaCTHH MHUKPOOPTraHH3MOB.

Kak BunHO M3 cxeMbl, NpeicTaBJeHHOH Ha pHc. 1.5, o6pa3oBanue
ryMyca H3 PacTHTeJbHBIX OCTATKOB NPOUCXONHT KaK NyTeM pacnaja Ha
COCTaBJIAIOLIME HX yrieBoisl, Oenku, ¢eHOJB, Tak H oGpasoBaHHA

1.3. DnemeHTapHbIl €COCTaB pAaCTUTENbHBIX OCTAaTKOB
pasnuuHoi ctenexu pasnoxenus Y (M. C. Koccosuu, no A. H. Coxonoeckomy)

Nlpepecuna nyba Topd Yroap
pa:’;;';g;i(cu;n- § 3 Yepuufi s s
3 — < g & S
AeMeHnT g ] ? < | %s E g S g ? § 5
2 S | ehl el 2 =& |2 S s a2 s
— O ua | 2 [ o = vy v 32N [} <
VYraepoa 494 506 536 56,2 56,1—59,0 57,8 62,0 64,1 69,5 84,2 948
Bogopon 62 60 52 49 44-53 54752 50 59 58 26
Kucnopoax 444 421 — — 32,5-36,0 360 30,7 268 240 88 —
Asor — 1,3 412 389 2,8-6,1 08 21 41 06 12 26

-
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TMIPOLYKTOB PECHHTEe3a, KOHAEHCAIHH H NOJHMepU3alud. MoJseKyJasipHO
‘pacTBOPHUMbIE OpraHHYEeCKHe BellleCTBa (TaHMHH, NyOHJ/bHBIE COelMHE-
HHS) BMECTe C BOJOH NPONHUTHIBAIOT NMOYBEHHYIO TOJILY H IOCJe OKHC-
JIeHHs] OKpallIMBalOT B TEMHble TOHA.

I'ymyc obpasyercssi nmpu NOOuYepefHOH CMeHe a3pOGHHIX M aHa3pOOb-
HBIX YCJIOBHIH pa3sJiOXXeHHs PAcTHTEJbHBIX OCTaTKOB B nouBe. ITpoayk-

aa ,00/. (90 1070

LN~ |-

Puc. 1.6. LlukjorpaMMa COOTHOILEHHS OpraHuueckoit (/) ¥ MuHe-
paJjibHO# (2) uyacTeii B moyBax:
a — MHHepaJbHBIX; 6 — OpPraHoreHHsIX.

Thl aHa3POOHOro pasyoxKeHHs1 (aHa3POGHHIH T'yMyC) MOJIEKYJSIPHO pac-
TBOPHMEI, IIOJ(BUKHBI, IPONHUTHIBAIOT OYBEHHYIO TOMILY, KaK H IPOLYKTHI
rugposusa (BbllesaunBaHus). C HaAcTynJieHHEM a3pOGHBIX YCJOBHI,
NpH NOJACHIXaHHH NOYBBI, MOJIEKYJSIPHO PaCTBOPHMbIE COeHHEHHUs (IIpO-
OYKTHl THAPOJIH3a M aHA3POOHBIA FYMyC) OKHCJSIOTCS, CTaHOBATCS 6O-
Jiee TEMHBIMH, a caMoe [JIaBHOe — YacCTHIBI HX YBEJHYHBAIOTCA B pas-
Mepax, OT Yero BHINMAJalOT B OCAJOK, Tepsis CIOCOGHOCTbL IepeMellaTh-
csl 10 NMPo¢HII0 NOYBHl, 3aKPENJISIOTCS B HEH.

B ycnoBusix u3GBITOYHOrO yBJIaXKHEHHsl B TOUBE, KaK H INPH 3apa-
CTaHUH BOJOEMOB, HaKal/uBaeTcs ocobas ¢opMa opraHHYecKoro pelie-
ctBa — Topd. Hekoropas yacTb pacTHTENBHEIX OCTaTKOB B HEM, XOTH
U TNOoJBeprajach yxe pasjoxKeHHIO, BCe XK€ B 3HAYHTENbHOH CTeNeHH
COXpaHHJIa CBOe NEePBHYHOE aHATOMHYECKOE CTPOEHHE.

ITo cooTHOlIeHHIO OpraHuyeckol (B LEJOM, a HE TOJBbKO ryMyca) H
MHHEpaJbHOH yacTell B cocTaBe TBepAOH ¢a3bl Bce CYLIECTBYIOLIHE B
NpUpoJe NMOYBbl MOXKHO pa3heJUTb Ha JBe TFPYHNbl — MHHEDP aJb-
Hbhle H opraHoreHHse (puc. 1.6). B cocrase TBepioil ¢asbl
nepBbIX npeoGaazaer MHHepaJbHas yactb (o 909% u Gosee), BTO-
pbix — opranuyeckas (xo 90..95 %).
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Kak Gyner nmokasaHo HHXKe, TaKoe pas/iuyhe TBEPAOHl (hasel 3THX
Tpynn nouB 06yc/0OBJAMBAaeT M OCOGEHHOCTH MX XHMHYECKOro COCTaBa,
¢usnyecKux ¥ BOJAHO-(H3UYECKHX CBOHCTB, a TaK¥Xe NyTH YIpaBJeHHS
BOIHBIM PEXKHMOM M arpOTeXHHMKOH BO3Je/bIBAHHS CeNbCKOXO3AHCTBECH-
HBEIX KYJbTYP.

Ilocaie ocyurenusi TOppAHOMN 3a/leXKH WM BepPXHEH ee 4aCTH — TOP-
¢siHO¥ NOYBH, B Helt MOryT aKTHBH3HPOBATbCS NPOLECCH Pa3JOXKeHH,
TyMHQHKAUHH PacTHTeJbHBIX OCTaTKOB — Topdoob6pasoBaTedieil, 4yTo
HPHBOAUT K HAKOIJIEHHIO aMOP(HOro rymyca, mo CBOHCTBAM H cOCTa-
By CXOJHOr0O ¢ TYMyCOM MHHepaJIbHBIX NOYB BOJOPAa3nesbHbIX He3a60-
JIOYEHHBIX TEPPUTOPHH. ITHMH NpoueccaMH HeoOXOAMMO yIpaBJsTh B
COOTBETCTBHH C MOTPEGHOCTAMH BO3MAEJbIBAEMBIX PACTEHHH H 3aJauaMHu
COXpaHEeHHS NOYB,

1.4.2. CopeprxaHue rymyca B nousax u ero posnb
B No4BoobpasoBaHum U POPMMPOBAHUM CBOMCTB NOYBbI

ConepxaHne rymyca B MHHepaJIbHBIX MOYBax KoJebJjercs B mpeje-
nax 1..10 % u GoJsee U 3aBHCHT OT MOYBEHHO-KJHMMATHYECKOH 30HBI,
nouBoob6pasyroues NopoArl, Ha KOTOpoil o6pa3oBaJjach MOYBa, PUIHKO-
XMMHYECKHX CBOHCTB MOYB, a TaK¥Ke OT IJIHTEJbHOCTH HX 06paGOTKH
H CeJIbCKOXO0351CTBEHHOTO HCNO/Mb30BaHus. B TabJ. 1.4. npuBeleHsl AaH-
Hbl€ O 3anacax rymyca M COAepXKalllHXCfl B HeM YIJIepofa H a3oTa (no
H. U. Bonorunoi).

O6mmue sanace rymyca (ra6a. 1.4) Bo3pacTamT OT AePHOBO-NOA-
3oaucThx (100..200 T/ra) moyepHosemHbx (okoJsio 700 T/ra) nous, yTo
COOTBeTCTByeT Hajuyuwo 7..35 T/ra asora. B opranoreHnblx (TOpdsi-
HBIX) MOYBaX KOJHYECTBO OPraHHUYECKOro BellecTBa mocturaer 500...
1500 T 1 GoJjiee B METPOBOI1 TOJIIE OJHOrO reKTapa MOYBH, a a30Ta —
ot 15...20 go 25...40 T u Gouee.

BoraTcTBo opraHoreHHbiX, OCOGEHHO HH3UHHBIX TOPQSAHBIX, NOYB
a30TOM MO3BOJIET CYHTATh HX IJIOZOPOLHE MO 3TOMY 3JE€MEHTY HC-
KJIOYHTEJbHO BLICOKHM, a caM TOp¢ — LEeHHBIM HMCXOIHBIM ChIpbeM
IJIsl IPHTOTOBJIEHHSI W3 HEro OpraHHYecKHX yAOOpeHHH — KOMIIOCTOB.

IlpuBenennntit B Tabs. 1.4 nokasartenb otHomenusas C k N B rymyce
ABJISI€TCA Ba’KHBIM NPH OLEHKEe NOAATIMBOCTH OPraHHYeCcKOro BellecT-
Ba K PasiOXKeHHI0 — MHHepasu3auuu. UeM MeHbllle 5TO COOTHEILeHHE,
TeM rymyc 6ojiee yCTOHYHMB M TeM JaJjblle B HeM 3allJIH HPOLECCHI
noJMMepH3alil, KOHAEHCAIHH, YIJOTHEHHs YrJePOAHbIX COeAUHEHHI
OpraHHYeCcKOro BelleCTBaA.

B xopowo aspupyeMbiX H BOZONPOHHLUAEMBIX NOYBAX NPOHCXOAHT
HHTEHCHBHOE pa3J/IoXKEHUe OPraHUYecKHX BemecTB. B To Ke BpeMms.
ryMyc — YycToiiunBass ¢opMa OpraHHYeCcKoro BellleCTBa MOYBH. ITa
CTOMKOCTb TNIPOTHB pa3pylleHHUs CBsI3aHA CO CTPYKTypoH T'YMHHOBOIM
KHCJIOTHI, B OCHOBE KOTODO# JieXKaT 3aMKHyTble apOMaTHYeCKHe Ipyn-
IFHPOBKH, TNPOU3BOJHLIE (PEHOJIOB H XHHOHOB, KHCJOPOA- H a30TCO/EP-
JKalllie TreTEepPOUHKJ/B, MepHdepHyecKHe TIpynnbl — KapGOKCHIbHBIC,
CNMPTOBHE H Ip. ~
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1.4, 3anacel rymyca, yrnepepa u asora B nousax CCCP
(8 cnoe 1 m B TOHHax Ha 1 ra)

Conepxanue
rymyca s
Tun :ozgnrun Fynye Yraepoa AsoT Omocm'%uue Bepxuem
N cao0e MNMoYsBH,
%

MunepaabHbe

CpenHenox30/ucTbie 94 54 6,4 8,7 3—4
CJ1a60104301UCTHE 104 60 7,2 8,1 2-3
Cepble JiecHble 175 100 9,4 10,2 2—3
TeMHO-cepHie JieCHHE 296 173 14,0 12,0 4-6
UepHO3eMbl BbIILEJIO- .

YeHHble 549 318 26,5 12,2 7—8
YepHO3eMBl MOLIHBIE 709 411 35,8 12,2 a0 10 »

6onee
YepHo3eMBl OGbIK-

Hoaell:nble 426 247 24,0 10,7 7—8
tllepHOSGMbl I0XKHbIe 312 181 — — 4,5—5,5

epHO3eMHBl IIpef-

Ka Bxgscxue P 391 201 17 8,3 4—6
TeMHO-KaLITaHOBbIE 229 131 — - 3—4
Kamranosbie u cser-

JIO-KaIUTaHOBbIE 156 90 — — 1,5-20
Cepo3eMbl TeMHble 128 74 11,8 6,3 4—6
CeposeMbl THIHY- '

Hhble 83 48 7,5 57 1-2
CeposeMbl CBeTJblE 67 39 6,4 5,4 0,5—1,5
KpacHozeMBI 282 163 10,5 16,4 4—

OpraHoreHHs e OpraHny. OpraHuu.
BelIeCTBO BElECTBC
TophaHHKH HH3HH-

Hble 1500 600—800 20—40 25 75—93
TopdsHukH Bepxo-

BhIe 300—600 150—250 5—15 40 50—95
TopdsiHukH nepe-

XO[Hbie 800 300-—-400 10—-25 30 55—80

YMmepeHHOe yBJIaXKHEHHEe NPUOCTAHABJIHBAET Pas3JioXKeHHEe H CNOCOG-
cTByeT rymMH(pHKanuu. B onpenesieHHBIX yCJIOBHSIX MeXAY Pa3soXKeHH-
€M 4 HaKOIJIeHHeM OpraHHYeCKHX BeleCTB B [IOYBe HACTyHaeT paBHO-
BecHoe coctosinne (A. M. I'punuenko, O. A. UYecusk, I'. . UecHsk,
1968). 3nauuTesbHOE BJHSHHE Ha MNpolecCh TryMHOHKAUHH B MOYBe
OKa3blBaeT HaJIM4yHe B Hell KaJbIus.

Posib rymyca B KH3HU NOYBH Ype3BHYaiiHO pasHooGpasHasi. OH co-
JepXKHUT B ceOe NPAKTHYECKH BeCh a30T NOuBH, yacth docdopa, cephl,
XeJje3a, MeJH H JPYrHe Makpo- H MHKPO3JEMEHTH NMHTAaHHA PacTeHHH,
3HaUeHHE KOTOPHIX ellle HeJOCTATOYHO H3yueHO. CoJepXkKaHHe rymyca B
No4Be — B ONpeJesIeHHOH CTelleHH NoKa3aTeJb ee MJI0Jopoaus. Besnka
poJib ryMyca H B NPOSIBJI€HHH NOTJIOTHTEJNBHOH CIOCOGHOCTH NMOYBH, CO-
3/laHHH H COXPDAHEHHH ee CTPYKTYpHI, a CJef0BaTeNbHO, B (HOPMHpPOBa-
HHH BOJHO-()H3HYECKHX, BO3LYIIHBIX M TEMJIOBBIX CBOMCTB mouBHl. I'y-
MYC H3MeHseT OKPacKy NO4YBH, cnocobcTByeT 6ojiee CHIbHOMY HarpeBa-
HHIO €€ COJIHeYHbIMH JIy4yaMH, HO B TO K€ BPeMs NOHHXKAeT TeloeM-
KOCTb H TeNJOoNnpoBoAHOCTb. ['yMyc, CBSA3aHHHII ¢ KaTHOHaMH, o6Jaja-
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‘€T BBICOKOI GYy(EepHOCTbIO, MPOTHBOCTOUT M3MEHEHHIO PeaKLUHH Cpelbl.
OH yBe/HYMBAaeT CBSI3HOCTb H BJIArOEMKOCTb JIETKHX IlecYyaHBIX IOYB
U jgenaer GoJsiee PHIXJBIMH M BOAOTPOHHLAeMBIMH TsIXKeJIble IVIMHHCTHIE,

BrinosiHeHHbIE C YY€TOM CBOHCTB IOYBBI THAPOTEXHHYECKHE NPHEMBI
110 pPeryJHpOBaHUIO ee BOJHO-BO3AYIIHOTO pexkHMa co3faloT 6Jaronpu-
SITHBIE YCJIOBHSA IJ151 FTyMycoo6pa30oBaHHs.

OpHako MenHopalusi NMOYB MOXKeET NO-pa3HOMY BJIMATL Ha 3alna-
-cel rymyca. Ilepecymka nous Beler K MHHePaJH3allHH OPTaHHYECKHX
BellleCTB MOYBHI, a H3GBITOUHOE yBJIaXKHeHHe — K 3a60/1auMBaHHUIO, Ha-
KOTIJICHHIO HEPa3J/IOXKUBLIHXCS OPraHHYECKHX OCTAaTKOB B IOYBE, CBSA3HI-
BAaHHIO B HHX JIEMEHTOB NHTAHHUSI PaCTEHHH.

1.4.3. OpraHomuHepansHbie COEAMHEHKS
TBepAoM hasbl Noussl

O6pa3oBaHue nouskl, ee Npoduas, GOpMHPOBaHHE CTPYKTYPHBIX OT-
[eJbHOCTEH H FeHEeTHYECKUX TFOPH30HTOB, 3aKpelJieHHe MHHepaJbHBIX
H OpraHHYecKHX BellecTB B Hell OblJIO 6H HEBO3MOXKHBIM 6e3 B3aHMO-
IefCTBUS MHHepaJIbHOH M OpPraHM4yeckoil yacTell MOYBH U BO3HHKHOBe-
HHUS IPH 3TOM OPraHOMHHEPAJbHHX COeIHHEHHH.

O ¢opMmax cBfiI3H MeXAy KPHCTAJJHYECKOH PEIIETKOH TIVIMHHCTHIX
MHHEpaJiOB C TyMyCOBBIMH BellleCTBaMH efHHOro MHeHus uet (B. A. Kos-
na, 1973). Ha pasubix sranax pa3BHTHS YYeHHSI O XAMHYECKOM COC-
TaBe U CTPYKType OpPraHu4YeCKHX W MHHEpaJbHHIX BEUIECTB NOYBH B3a-
HMOJEHCTBHE HX NpeACTaBafAaN no-pasHomy: A. @. Twomnun (1938) Bu-
JieJ1 ero Kak afacopOuIMI0 TYMHHOBBIX BeIIeCTB NMOJOXHTEJNbHO 3apsiKeH-
HBIMH KOJIIOMAHBIMH YacCTHLUAMH aJiOMHHHA M kene3a, E. H. I'anon
(1933) momyckas BO3MOXKHOCTb XHMHUYECKOH CBSI3H, 1OJiarasi pH 3TOM,
YTO B3aUMOJelCTBHEe TYMHHOBBIX KHCJOT C MHHEPaJbHOH 4acTbio OCy-
LIEeCTBJSETCA Yepe3 KATHOHHI:

=Si—0—00C ~ R ,/CO00—Ca—0—Si=
=8i—0—00C / N\COO0—Ca—0—Si<

Ecau cBSI3b MPOHCXOZHT Yepe3 KaTHOH KaJlbliMs, NOYBEHHHeE arpe-
raThl IPOTHBOCTOSIT pasMEIBAIOLIEMYy AefiCTBHIO BOAH H, HA060POT, NPH
3aMeHe B JaHHOM COEJHHEHHHM KaJbLlUs HAaTPHEM OHO IpeBpaliaercs
B BOZOPACTBOPUMBLI r'yMaT — CHJIMKAaT HaTPHs. .

JI. H. AnexcanapoBa (1954, 1958) c coaBTOpamMH CYHMTAlOT, YTO
B3aMMOJE/ICTBHE I'YMYCOBHIX BeIleCTB C KaTHOHaMu — oOMeHHas peak-
UHS MEXAY OYHKLHOHAJbHHIMH IPYNIaMH FyMYCOBHIX BellecTB M 00-
MEeHHBIMH KaTHOHaMH IJIMHHCTHIX MuHepaJsoB. Ouna, kak u U. H. AnTH-
noB-Kaparaes (1948), npupaer GoJiblioe 3HAYEHHe MNOJYTOPHBIM OKH-
cAM XKeJje3a, KOTOpble TaKxkKe MOTYT ObITb «MOCTHKOM» MEXAy ryMy-
COBBLIMH BEIECTBAMH M KPHUCTaJIJIMYeCKOH DELIeTKOH IVIMHHCTHIX MHHE-
paJos.

[MokasaHo cyuiecTBOBaHHE B NOYBAX BHYTPHKOMILIEKCHBIX COEIHHE-
HHI OPraHMYeCKHX BeILeCTB C KeJe30M, aJIOMHHHEM, MapraHueM,
Melbl0 — TaK Ha3biBaeMbIX XeaaroB (OT aHrJ. chilate — 3aXBaThHBATh,
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KJIeIIHS) . YCTaHOBJIEHAa BO3MOXKHOCTb 06pa30BaHHs OPraHOMOHTMOpPHJI-
JIOHHTOBBIX, a NPHUHYJAUTENbHbIM NyTeM — OPraHOKAOJHHHTOBBIX KOMII-
aekcoB (K. I'. KykoBckuii, 1966).

IlepeBoa opraHuueckoro BellleCTBa B OPraHOMHHepaJibHBlE COENM-
HeHHs1 ( KOMILJIEKCH) OYeHb BajKeH [/ MOHUMAaHHUsl TeHe3Wca M Ipo-
I1€CCOB OKYJIbTypHBaHHS NMOYB, Takue KOMIJIEKCH — «pe3epByap», uU3
KOTOPOrO PpAacTeHHs] MOTYT MOCTOSHHO H3BJIeKaTh HeOOXOIHMBlE HM
aJeMeHTH nutaHus. Ho pis o6pa3soBaHHs MaKCHMaJbHOro KOJHYeCTBa
TaKHX COeJHHEHHH TPebyloTCA onpeleseHHble YCJIOBHS.

OcHOBHOe M3 HHX — HaJIMYue HEOGXOAHMBIX KOJIHYECTB OpraHHyec-
KOro BelllecTBa B MHHEPaJbHLIX 10YBAaX H, HA060pOT, MHHEPaJbHHIX
BellleCTB B OPraHOreHHHX nousax. Kpome TOro, HyXeH XOpoOUIHil KOH-
TaKT MeXJAy MHHEPaJbHOH U OpraHHYeCKOH YacTAMH, KOTOPHIfi NpH-
BOAHT K aAcOpOLHOHHOMY H JAa)ke XHMHYECKOMY B3aHMMOMEHCTBHIO,
NpUYeM OCYLIECTBJISIETCS OH Jyullle, KOTrjJa pa3apo6JeHHOCTb (Auchepc-
HOCTb) 3THX BeLIECTB HAXOAUTCH B HHTepBaJe KOJJIOHAHBIX M OJH3-
KHMX K HHM dacTHl. ['yMycoBble BellecTBa HMEIOT TaKyl JHCIIEPCHOCTb,
a NpH BHECEHUH B OpraHoreHHole (TOp(QsHbIE) NOYBH MHHEPAJbHBIX
BELIeCTB HaJ0 CTPEMHTbCS K MAaKCHMaJbHO!H TOHHHE HX NOMOJIA.

Bropoe BaxHOe ycJoBHe, cOCOGCTBYIOllee B3aHMOAEHCTBHIO TIVIH-
HHCTOH M TyMyCOBOH uacTe#l NOYBB, — HaJU4YHe B HeH aKTHUBHOIO
KaJblusl UJH Kese3a. [laxe necuaHble MHHepPaJbHble YAaCTHLBI MOTYT
COeHHSTBCA C T'YMYCOM C NOMOILbI0 HOHOB KaJbliHsl H keje3a. O6pa-
60TKa NOYBBEI, aKTHBHOE IlepeMelLIMBaHHe NPH 3TOM YacTHI| ee TBepJO#H
¢a3nl yBeJIMYHBAeT BEPOSITHOCTb HX KOHTAKTHPOBAHHS M B3aHMOJEH-
CTBHSL.

Fnasa 2. OBLWME NPEACTABJIEHUSA
O NMOYBOOEGEPA3OBATEJIbHOM NPOLIECCE

IlepBoe HayuyHOe onpejejieHHe NOHSATHA NOYBa GHLIO JaHO OCHOBA-
TeseM Hayku o nouse B. B. JlokyuaeBmM., ITo B. B. Jlokyuaeny,
nousa — OHesHble, UAL HAPYNHCHBLE, 20PUBOHTBL 2OPHBLX nOPOQ (8ce pas-
HO KaKUX), eCTeCTBeHHO U3MEHeHHble COB8MeCTHbiM 8030elicTeuem 80-
Obl, 8030Yyxa u pasauuHozo poda opeanu3mos: scusux u mepreoix. OHO
JIEXKHT B OCHOBE H COBPEMEHHBIX ONpeeJIeHH l T0UBHI,

O6pa3oBaHue NOYBH H3 MaTePHHCKO!H (TFOPHOI) MOPOAH IPOHCXO-
IUT NOA BJIHSHHEM COBMECTHOTrO HelcTBHS (PAaKTOPOB H YCJOBHI NOY-
BOOOpa30BaHHA: PAaCTUTEJNbHOCTH, KJIMMaTa, pejibepa MeCTHOCTH H, Ha-
KOHEll, B pe3ysbTaTe NPOH3BOACTBEHHOH AEATE/NBHOCTH YeJOBEKa.

ITouBooGpasoBanne — cJOXKHBIH B MHOrodaktTopHuit npouecc. Iloc-
ae B. B. JlokyyaeBa ero teopuio pa3pabarbiBaju H NPOJOJKAKT pas-
paGaTbiBaTh Psj BHAAIOWKXCSA oTeyecTBeHHBIX yueHmx: [1. A. KocrThi-
yes, H. M. Cubupues, B. P. Buansaumc, I1. C. KoccoBuu, K. [. I'nunka,
K. K. Tenpoiiu, b. B. ITosasinos, M. B. Twopuwn, A. A. Poge, A. H. Co-
KoJioBckuii, M. M. Tomsun, H. I1. I'epacumos, B. A. Kosaa u gp. Pe-
3yJbTaThl HX PaboT U MocJefHHe faHHBE GyH/JaMeHTaJbHHX HayK, Ha
KOTOpHIX 6a3HpyeTcsl HayKa O NOuYBe, B NePBYI0 oyepelb (PH3HUKH, XH-
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MHH, MHKPOOHOJIOTHH, NPHKJIAJHO# MaTeMaTHKH, THAPABJIHKH, THAPO-
JIOTHH H [PYTHX OoTpacJjell 3HaHHH, MO3BOJHIH CYIIeCTBEHHO PaCLIMPHTh
H yrayOuTh onpejesenue noussl, gandoe B. B. JlokyuaeBbiM.

Ilpounecc moyBoo6pa3oBaHHA C TOYKH 3PEHHS] MApPKCHCTCKO-JIEHHH-
CKOH MaTepHa/IMCTHYCCKOH AHAJEKTHKH MO CJIOXKHOCTH H Pa3HOCTOPOH-
HOCTH — KJIACCHUYeCKOe IMpOsiBJIeHHe NeHCTBHS 3aKOHOB €IHHCTBa H
60pp6bl POTHBOMOJIOXKHOCTEH, Nepexoja KOJHYeCTBEHHbIX H3MeHeHMH
B KaueCTBeHHbIE, 3aKOHA OTPHLUAHHUA-OTPULAHHA H Ap. s Jayuluero
NOHUMAaHHUS POJIH OTHAEeJbHBIX ()AaKTOPOB H YCJOBHI B NOYBOOGPazosa-
TEJbHOM Mpoliecce He0OXOAHMO HMeTb LeJIOCTHOe NMpeaCTaB/eHue O ero
CYILLLHOCTH.

2.1. O6was cxema nousooGpasoBaTenLHOro npouecca ‘

[TouBn o6pasyioTcs Ha MOYBOOGPa3yIOUINX, NPEHMYIIECTBEHHO OCa-
JOYHBIX NOPOJaX YETBEPTHYHOrO (pexe TPETHYHOrO) BO3pacra: Mope-
HaX (OT/IOXKEeHHSIX JIe[[HHKOB), Jieccax H JIECCOBHAHBIX NMOPOAaX BeTPO-
BOrO (30JI0BOr0) NPOUCXOXK/JEHHS, Ha PEUYHBHIX, 03€PHBIX, MOPCKHX H
IPYrHX Nopojax.

B ornnune ot nousbl nouBoo6pasyiollue NOPOAL He 06/aal0T HIH
NouTH He 06/1a1a10T NIJI0JOPOJHEM — CHOCOGHOCThIO obecrneynBarh IoT-
peGHOCTH pacTeHHii B 3eMHBIX (DaKTOpax MX POCTa H Pa3BHTHS. DTHM
OHH H OTJIMYAlOTCS OT NouBhl. Kpome TOro, mopoma COCTOMT M3 CJIOEB,
N0YBAa JXe — M3 reHeTHYECKUX I'OPH3OHTOB, COCTABJAIOLIHX ee NPOPHIIb,

[IpespamieHue ropHoii nopoast B mouBy (o6pa3oBaHHe Ha Hel NOU-
Bhl H ee pa3BHTHE) NPOHCXOJAHUT BCJEIACTBHE ABYX OJHOBPEMEHHO NpO-
TEKalOWHUX TNPOLECCOB: BbIBETPHBAHHS (paspyuiennust) nouBooGpasylo-
el NOPOAL H NOYBOOGPA30BaHHS.

[Ipn BHIBeTpHBaHHH MOHOJIMTHasi ropHas nopoja INpeBpallaercs
BHaualJle B PYXJISIK BRIBETPHBAHMS, a 3aT€M B MaTepHHCKYIO NOYBOOGpa-
3YIOILYI0 NOPOAY, KOTOpas oTsaxuaercs Gojiee 6JarONPHSATHBIMH yCJ0-
BUSMH [JIS TIOCEJICHHS HHU3IUUX U BBICUIMX pacTeHHH H XKHBOTHBIX Op-
raHH3MOB.

Ilpu sTOM B MaTepHHCKO# mnopope onpejejeHHass 4acTb ee MHiie-
PaJIbHOrO COCTaBa PacTBOPSIETCS, CTAHOBHUTCS JOCTYNHOH AJi pacTeHHi
H MoOXeT ycBaWBaTbcs UMH. OfHaKo GOJBLUIMHCTBO PacTBOPEHHBIX 3Je-
MEHTOB BMECTE C NOBEPXHOCTHBIM M I'PYHTOBBIM CTOKOM BHHOCHTCH B
pPeKH, MOpSl H OKeaHBl, rie OTKJaAblBaeTC B BHIe OCaJOYHBIX HOPOI.

Juo MupoBoro okeaHa B pe3yJbTaTe TEKTOHHYECKMX IIPOLECCOB,
NPOTEKAIOWUX B HeApax 3eMJiH, yepe3 OnpelejeHHble Te€OJIOTHUYECKHC
NepHOALl MOKET CTaTh CHOBA CYyllel H BHOBb NOJBEPrHYTbCH BBIBETPH-
BaHuio. Takoil KPyroBOpPOT BelLeCTB, NPOHCXOAAIIMH MeXAy cyuleii H
OKeaHOM, siBJsieTcs] 6OJbUIHM, HJIHU F€OJIOTHYECKHM, Kpyro-
BopoTOoM BeulecTB. [To cBoeii HanpaBJeHHOCTH 3TOT KPYyroBOpPOT
BelleT K 06eIHEHHIO BepXHell yacTH 3eMHOI KOpHl (IIOPOA M MOYB) 3Je-
MEHTaMH 30JIbHOrO MHTAHUS PACTEHHH H He MOXKET CIOoCOOCTBOBATHL Ha-
KOIIEHHIO B HHX OZHOTO M3 BaKHeHLIMX 3JeMEeHTOB MHTaHHS pacre-
HH — asora.

CinenoBarelbHO, OHH NPOLECCHl BBIBETPHBAHHS ((pH3HYECKOro Apo6-
JIGHHS] U XHMHYeCKOro npeBpallleHHs NMOPOJ, COCTaBASIOIIMNX HX MHHe-
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pasioB) He CO3[JalOT M3 FOPHOH NOPOJH NOYBY, OHH TOJBbKO NOArOTAB-
JHMBAIOT Pa3BHTHe Ha HeH NOuYBOOGpa3oBaTesbHOro mpouecca. HMuaue
roBops, BhIBeTPHBaHHe — INpeABapHuTe/NbHas ¢as3a npeBpallleHHs Top-
HO# nopoAsl B noyBy. OHO pa3pylliaeT NOPOAY, AeJaer ee PHIXJOH, BO-
JONPOHHILIAEMON H BJaroeMKOH, co3jlaeT MHHepaJbHYI0 4acTb MOUYBEH-
HOro TeJja.

[TouBa BO3HMKaeT TOrxa, Korja Ha NPOAYKTaX BbIBETPHBAHHA —
no4yBo06pa3yIoHX NOPOAaX — HOCENSIOTCH KHUBble OPraHH3Mbl M Ha-
YHHaeTCs] CHHTe3 M Pa3pyllleHHe OpraHHYeCKOro BellleCTBa, B pe3yJbTaTe
4ero B IOPOJAE NPOUCXOJHT KOHIEHTpALHs 3JEMEHTOB 30JIbHOrO H Opra-
HOTeHHOTO NHTaHHs pacTeHHi. C 3TOro W HayMHaeTCs NOYBOOGpas3OBa-
‘TeJIbHBIH Tpoliecc.

[TouBoo6pasoBanHe cjaraeTcsi U3 MHOTHX YacTHBIX B3aHMHOOOYC-
JIOBJIEHHBIX H NPOTHBOPEUHBBIX MPOILECCOB, NPHBOAALINX K (POpPMHpO-
BaHHUIO NPOQHJIS NOYBE H HMEIOUIHX GHOJNOTHYECKY0, PU3HYIECKYIO, XH-
MHYECKYI0 H (U3HKO-XHMHYecKyio npHpoay. [To coBpeMenHbIM npej-
craBaeHusM (A. A. Poge), nau6osiee BaXKHble H3 HHX CJAELYIOLIHE: CHH-
Te3 OPraHHYeCKOro BellecTBa H ero pasJioXkeHHe, CHHTE3 OpraHOMHHe-
paJibHBIX COeIMHEHHH M HX paspylieHHe, pacmaj NepBHYHBIX MHHepa-
JIOB H 06pa3oBaHHe BTOPHYHBIX, aKKyMYJSIHSI OPraHHYECKHX H MHHe-
paJbHBIX BelleCTB H HX BBIHOC, NOCTYIJIEHHe BOAbI B NOYBY H ee HC-
napeHHe, MOTJIOILEHHE CONTHEUHON 3HEPTHH MOYBOH U ee H3JYUEHHE H AP.

Beaymyio posib B GOJIBIIHHCTBE 3THX NPOLLECCOB Hrpaer XHBOe H
OoTMepillee OpraHHuYeckoe BellleCTBO (6HoMacca) opraHH3MOB, IJIaBHBEIM
o6pa3oM pacrenuil (¢uroMmacca). PacreHuss B mepHoj cBOero pocra H
pasBUTHS NOTPe6JaS0OT (aKKyMyJHUpPYIOT) yraepon, as3ort, ¢ocdop, ka-
JUH H ApYrHe XHMHYECKHe 3JIeMeHTBI, KOTOpble BHICBOOOXKIAIOTCS MOC-
Jie OTMHPaHHS H pa3J/IOKEeHHs PaCTHTeJbHOr0 OPraHHYecKoro BelllecTBa.
310 cnoco6CTBYeT HAKOMJIEHHIO YKA3aHHBIX 3J€MEHTOB, a CJeI0BaTelb-
HO, CO3JaHHIO MJIOAOPOJHS NOYB.

B pesyjabraTe HOCTOSHHOrO CHHTe3a H Pa3JIOXKEHHS OPraHHYECKOro
BellecTBa NPOHCXOAHT KPYroBOPOT YIJeponad, a30Ta U 30JIbHEIX 3JIeMeH-
TOB B CHCTeMe NOYBAa-—paCTeHHS—IIOUBa, KOTOPHIH NPHHATO Ha3biBaTb
MaJabM, HAH GHOJNOruYeckHM, kpyrosoportom On Kak
Obl caep:kuBaeT O60JiblIOH (reoJIOTHUECKHI]) KPYroBOPOT BEIIECTB B
npupo/e.

C60p ypoKasi H BHIBO3 €ro 3a Ipejesibl N0Js1 CyLIeCTBEHHO H3MEeHs-
€T eCTeCTBeHHbIHI OGHOJIOTHYECKHH KPYroBOPOT BeLIECTB, NOCKOJbKY C
ypoxaeM K3 NMOYBHI OTYYKAAETCH YaCTb XHMHUYECKHX 3JIeMEeHTOB, KOTO-
pple B NPHPOAHBIX YCJAOBHSIX HAKalJHBAaIOTC B BEPXHHX ee TOpH-
30HTAX.

2.2. akropbl ¥ ycnosusi nouscobpascBaHus

B. B. JokyuyaeB mepBHIil yCTaHOBHJ (PYHKIHOHAJIBHYIO CBA3b MeX-
Iy CBOHCTBAMH IIOYB M YCJOBUSIMH HX o6Gpa3oBaHHs. ITy CBSI3b OH
npencrasu B Buje Bbipaxenus [I1=f(K, O, I', P)T, rpe /1 — mnouBa;
K — gnumart; O — oprauusmel; I” — ropuble nopois; P — penbed;
T — Bpems. Pemnth 3T0 BHpaXkeHHe TPYAHO AaxKe C NOMOIIbIO COBpe-
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MEHHOr0 MaTeMaTHYeCKOro annapaTa, TaK KakK ero COCTaBJSIOliHe —
CJIOXKHO B3aUMOCBSI3aHHble M B3aHMO3aBHCHMble NUHAMHUYECKHE CHCTe-
Mbl. OHaKO 3TO BhIpa)K€HHe MOXKHO YCHEUIHO HUCNOJb30BaTh MPH H3Y-
YeHHH NIOYBEHHOTO NMOKPOBA 3€MHOTO Liapa [Jisl BRISIBJECHUS BO3MOXHbBIX
THIIOB NIOYB Ha HeOGCJ/e[OBaHHbIX TEPPUTOPHUSX.

Knumar kxak ¢akrop nousooGpa3oBaHHs HMeEET KOCMHYECKOE
NIPOHCXOXKAEHHE H €ero COCTaB/sIoliHe (TeMIepaTypa, OCaiKH) 3aBH-
CAT B TEPBYIO OuYepelb OT COJHEYHOH paivallid U ee pacnpelesieHus
N0 NOBEPXHOCTH 3eMHOro mapa. Pojb kjauMaTa B moyBoo6GpasoBaHHH
OYeHb BeJIHKAa, O YeM CBHIETEJbCTBYET 30HAJIbHOE pa3MellleHHe MOuB,
KaK M KJMMAaTHYECKHX TOSICOB Ha NMOBEPXHOCTH 3eMJIH. .

OT KnuMaTa 3aBHCSAT CPeHETOJOBblE TEMIIEPATYPhl, POAOIKUTENb-
HOCTb ce3dOHa roja, KOJIHYeCTBO OCaJKOB, a CJeI0BaTe/bHO, HAGop H
pasHoo6pa3ue HaceJsIOUIMX NMOYBY OPraHu3MoB. C 3TO# TOUKH 3peHus
Ba)KHO 3HATh KJACCHGHKALHIO KIHMATOB 110 30HAM 3€MHOrO Ilapa.

Haub6osee pacnpocTpaHeHa kJjaccHpUKalUs KJIUMATOB MO TEPMHU-
YeCKHM YCJIOBHSAM M YBJaXKHEHHIO NMOBEPXHOCTH CYIH. TepMuyeckue
YCJIOBUSI 3aKOHOMEPHO H3MEHSIOTCS OT MOJSIPHHIX 06JacTeil K 3KBaTo-
Py H, CJleIOBaTeNbHO, 3aBHCAT OT LIHPOTH MecTHocTu. ITokasaresu
3THX YCJIOBHH — CpeIHerofoBasl TeMNepaTypa U CyMMa aKTHBHBIX TeM-
nepatyp (1>>10°C) 3a rox. Ilo 3TuM mokasaressiM BBIAEJSAIOT TJaB-.
HblEe TEPMHUYECKHE TPYIIBl KIHMATOB:

KauMart . Cpenneronosas CyMMa aKTHBHBIX
TeMnepatypa, °C  temnepatyp (t>>10-C)
XonoauHi (MOMSPHBIF) —15 <600
YMepeHHO XOJOAHHH (6OpeasbHulii) - 4 600—2000
YMepeHHO Tenubiit (cy660peanbHblii) +10 2000—3800
Tenasiit (cy6TponHYecKHit) +15 3800—8000
JKapkuit (TponmHueckuit) +32 -

Crenenb yBJIaXXHEHHS] TePPUTOPHH XapaKTepu3yeTcsi KodpdHUHeH-
TOM YBJIaJXXHEHHS, T. €. OTHOLIEHHEM KOJIHYeCTBa OCaJKOB K HCHaps-
eMocTH. 1o 3HayeHuio KO3 GHUNEHTA YBJaXKHEHHs] BHIAEJSAIOT CJEAy-
IollHe TPyNnsl KJAHMaToB (mo Bricoukomy—HBaHOBY):

Kaumar Kosdouunenr
YBAaXKHeHHs
OueHb BJIAXKHBIA (IKCTPAryMUHBEI) >3
Baaxublit (TyMHIHBIH) 3—1
ToayBaaxHbf (CeMHrYMHIHbIN) 1—0,5
TMoaycyxoit (ceMHapHIHBIiT) 0,5—0,3
Cyxoit (apHaHBIii) 0,3—0,1
OveHb cyxoil (3KCTpaapHIHBIH) <0,1

Or ycnoBuil yBnakKHeHHs 3aBHCHT (HOPMHPOBAaHHE BOJHOTO pexuMa
nouBsl. B nepBeIX Apyx rpynnax 6ymer npeobJjagaTb NPOMBIBHOH BOI-
HHI{l peXuM, CONPOBOXKAAIOIIKIACA NpoLeccaMH NPOMBIBaHHS (Bhillle-
JIaYyHBaHUS) 1I0YB, B IOCJENHHX TPeX — BBINOTHOH, NpPH KOTOpOoM Oy-
IeT npeo6JiazaTh NPUBHOC cojiell B MOYBY, ee 3acoseHHe, B noaysiax-
HOM KJHMMaTe 3TH Npolecchl yepeayloTcs.

Kpome TOro, rumporepMuuecKHe yCJIOBHS BJHSAIOT Ha pacTHTE/b-
HOCTb, ee GHOJIOTHYECKYI0 NPOAYKTHBHOCTb, 06pa3oBaHHe H HaKoOmJe-

30



Hue ryMmyca B nouyBe. OnHako posip KJHMara B NOYBOOGPa30BaHHH
H3yyeHa elile HeJO0CTaTOUHO.

Kak oTMmeueHo Bhblille, 10YBOO6pa30BaHHe HAET TOJbKO IPH yu4acTHH
JKUBBIX OPraHH3MOB — HH3IIMX H BbICIUHX. MHKPOOpPraHH3Mbl NepBLI-
MM TOCeJsIIOTCA Ha noyBoo6pa3syiollell (ropHoit) mnopoze. Mx poab
BecbMa pa3HooOpasHa: OJHH pasjaraloT PacTHTeJbHble OCTATKH [0
rymMyca M MHHepPaJIbHBIX coJiel, ApyrHe yCBaHBalOT a30T BO3AyXa, He-
Jlasi ero AOCTYNHBIM IJisl pacTeHHi, pa3jaraioT MHHepaJsl, 0cBoO0X a5
30JIbHBIE 3JIEMEHTBI, YYaCTBYIOT B XHMHYECKHX, IVIaBHBIM 06pa3oM OKuc-
JINTEJbHO-BOCCTAHOBUTEJ/IBHBIX, Npolieccax.

OueHb BaXKHYIO POJib B NOYBOOGPA30BAHUH HIPAIOT 3eJieHble pacte-
Hus. B mpolecce pocTa u pa3sBUTHA HX KOpPHEBbIe CHCTEMBI H3BJIEKAIOT
M3 TOJILUIH TOYBHI (M Jaxe NOYBoOOpa3yollleil NOPOJb) 3J€MEHTHl IiH-
TaHUA M KOHLUEHTPHPYIOT HX B CBOMX OpPraHu3Max B ()OpMe CJOXKHBIX
OpPraHHYeCKHX COEJHHEHH#l (IPOHCXOAHT TaK Ha3blBaeMas GHOJIOTHU-
uyecKash aKKyMyJsIlUA XHMHYeCKHX 3/JeMeHTOB B nouBe). [locse oTmu-
paHMsl pacTeHHH 3TH COEAMHEHHS BO3BPAllalOTCs B BepXHHE TOPH30H-
THl HOYBBHl H B Npoliecce MHHEPaJHM3allUU ONATb CTAHOBATCS JOCTYIHBI-
MH AJIS1 MHHEPaJbHOTO NMUTAHHUS pacTeHHiH. BHesieHuss KOpHEBHIX CHC-
TEeM YCHJHMBAIOT BbIBETDHBaHHE MaTepPHHCKOil mopoiad. Kpome Toro,
pacTeHHs] aKTHBHO y4YacTBYIOT B ()OPMHPOBAaHHU BOJHOTO H TEIJIOBOTO
PEXHMOB H 3allMIUIAIOT NTOYBY OT 3pO3HH (CMBIBA BOHAOMH, BHIIYBaHHS ee
BETPOM) .

Crnenucdpuyeckyo poJjb B N0YBOOGPA30OBAHMH HIPalOT BHIbI PacTH-
TeJILHBIX accolHanuii, JlpeBecHass pacCTHTENILHOCTb MHOTOJIETHSAS, H
€XEerofHo OTMHpaeT He3HauyMTeNbHasg yacTtb ee OGHOMacchl. XBOiiHble
Jeca pacnoJioXKeHbl B 30He H3OBITOYHOIO YBJIaXKHEHHS, HX ONaJ, Jiec-
Hasl MOJCTHJKA DPasJjlaraloTcsl NPeHMYILeCTBEHHO rpHOHOI MHKpOGJIO-
poit. Ilpu 3TOoM o6pa3yercsi MHOro BOAOPacCTBOPHMBIX OPraHHYECKHX
KHCJIOT, KOTOphLIE B YCJOBHSIX IPOMBIBHOTO BOJHOrO peXHMa 3HEpPrHu-
HO pa3pyllaloT MHHEpaJIbHYIO 4acTb NOYBH. [lon moJjoroM JIHCTBEHHO-
ro Jieca 3TOT IpoLiecC pa3BHBaeTCsl 3HAYHTeJbHO cJiabee. Y TpaBs-
HUCTOH DaCTHTEJbHOCTH €XEerofiHo oTMHpaer 60Jbiias 4acTb GHOMac-
Chl, HaKOIJIEHHe H Pa3JjioKeHHe KOTOPOH NMPOHCXOAMT B 'TOJIIE NOYBHI,
uyTo 6J1aronpHsATCTByeT OOOralleHHI0 ee OpPraHUYECKHM BeleCTBOM H
30JIbHBIMH 3JIEMEHTaMH.

Mxu, 6narogapsi cBoeil BJaroeMKOCTH H CHOCOGHOCTH PAcTH Ha He-
PasJIOXKHBIIMXCA PaCTHTEJbHHIX OCTaTKaX, CHocOOCTBYIOT Pas3BHUTHIO
NPOLIECCOB TepeyBJIakKHeHHs, 3a00JlaulBaHusl NMOYB H HAKOIUICHHIO B
HHX HJIH Ha HHX HePa3JIOXKHBIIErocsi OPraHHYeCcKOro BelecTBa —
Topda.

JKuBoTHBlE, HaceJsOIHe NOYBY, Pa3pPBIXJASIOT e¢ M NPHHHUMAIOT
ydactHe B IpolLecce pa3JioXKeHHS PacTHTeJbHBIX OCTaTKOB.

MarepHHCKHE NOpPOAB ONpelessIOT MEeXaHHYECKHH (COOTHOLIeHHe
YaCTHUL[ PasJIMYHOro pasMepa B TBepAOH (hase NOYBBI) H XHMHUYECKHII
(snemenTapHblil) ee cocraB. Ha marepuHCKoii nopoje JIErKOro Mexa-
HHYECKOro cocTaBa (c mpeoG/afiaHHEM B Hell NMECYAaHBIX M MBLIEBATBIX
YacTHI) B OJHHX M TeX XK€ YCJIOBHAX (OPMHPYIOTCS HOYBHI, CyLIeCT-
BEHHO OTJIMYalollHecsl OT No4yB, 06pa30BaBLUMXCSH Ha NOPOJAax Tsxke-
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Jioro (FJIHHHCTOrO) MexaHu4yeckoro coctaBa.- OT MaTepHHCKOi NOPOJBI
3aBHCHT HaJIHyHe B NMOYBe KapOOHATOB KaJbliHs, COJIeHl HATPHS, rulca
H T. 1., YTO BJIHAeT Ha (pH3HUEeCKHe CBOMCTBA IOYB, UX peakKlHIo, npo-
LecCH 3aCOJIeHHs H AP.

Bpems kak ¢akrop nmouyBooGpa3oBaHHMs BJHSET IO- ocoéoMy Ha
pasBHTHe 3TOro npouecca. Bo BpeMeHH nposBJsieTcsl BJAHSHHE OCTaJlb-
HbIX ()aKTOPOB NMOYBOOGPA30BAHUSI M MX Pa3BHTHE. YueT 3TOro (pakro-
pa NO3BOJISICT pacCMaTpPHBATh NOYBY KaKk 3BOJIIOIHOHHDPYIOILYIO - CHCTE-
my. Kaxpas nouysa uMmeer cBOIO HCTOpHIO pa3BuTHsl U Bo3pacT. CaMmbl-
MH MOJIOABIMH CYHTAIOT aJ/lJIIOBHAJbHBIE NOYBHI, 00pa3ymwollHecss Ha MO-
JIOABIX OTJIOXEHHSX B [OJHHAX DeK, BO3PacT KOTOPHX HCUHCJSETCH
HHOTZla HeCKOJIbKHMHU rofaMu. HauGoJiee crapbiMu SBJSIOTCS NOYBHI,
COXpaHMBILHECSH C TPETHYHOrO NepHoAa, T. €. c(pOpMHpOBaBlIHecs He-
CATKH MHJIJIHOHOB JleT Ha3ajJ. B cBoeM pa3BHUTHM NOYBA NPOXOAMT OI-
penesneHHble CTaJHH, HAUMHASi C BHIBETPHBAHHS NOPOABLI H 3a4aTOYHO-
ro nousooOpa3oBaHus, 40 HOPMHPOBAHHSI THIIMYHOrO AJs Hee Npodu-
as. B panbHelilieM OHa 3BOJIIOLIMOHHPYET M MOXKET BeCbMa CYUIeCTBEH-
HO H3MEeHATbCS, NMOCKOJIbKY CO BpeMeHeM H3MeHSIOTCS (aKTOpH H ycC-
JIOBUS NOYBOOODPA30BaHHS.

Caenyer pasnnyath a6COJNIOTHHH H OTHOCHTEJIbHBI i BO3-
pacrtbl nouB. AGCOMIOTHBIH BO3pacT — IE€PHOJ CYIIECTBOBAHHS II0YBBI
¢ HayaJia nouBooGpa3oBaHHs; OTHOCHTENbHbII — cTaldus Pa3BUTHS, B
KOTOpOH HaxOAMTCH INoyBa. BhicTpee pasBHBamwlluecs HOYBH GYAYT
OTJIMYATbCsl GOJIBLIMM OTHOCHTEJbHBIM Bo3pacToM. [louBbl GoJiblliero
OTHOCHTEJILHOTO BO3pacTa cojepKaT GoJibllle rymyca, CTPYKTypHee, C
XOpolllel BhIPaKeHHOCTbIO FeHeTHYECKHX FOPH30HTOB.

Peuabe ¢ —ycaoBue nouBoo6pasoBanuss OH B 3HAUHTENIbHOH Mepe
BJHS€T Ha Nepepacnpejie/ieHHe 3JIEMEHTOB K/IHMaTa, YTO XOpOUIO 3a-
METHO B FTOPHHIX pauonax H gonuHax pek. OT opHeHTalHH CKJIOHOB 3aBH-
CAT TEPMHYECKHH M BOAHBIA PeXHMBI: I0XKHble CKJOHBI HarpeBaloTCs
CHJIbHEe, a YBJAXKHSIOTCH MeHbIlle, yeM ceBepHHe. Kpome TOro, skcmo-
3ULHUA CKJIOHA BJIMSET Ha WHTEHCHBHOCTb Da3BHTHS 5PO3HOHHBIX IPO-
IIECCOB, NepepacnpefeieHHe 0CaJKOB H IPYHTOBBIX BO/.

['pyHTOBHE BOABI NpH r1yGHHe 3ajeranus 5.7 M H IiyGXe MeHee
CYIEeCTBEHHO BO3JENCTBYIOT Ha NOYBOOGPa30BaHHE, TaK KaK IJyBOKO
3aJIeralolliie rPyHTOBBIE BOILI NPAaKTHYECKH He NPHHHUMAIOT yYacTHsl B
nouBoO6GpPa30BaHHH. .

B nocsaennue 50... 100 jer oco6oe 3HayeHHE IO BJAHSHHIO Ha IIOYBH
npHOGpes aHTPONOreHHBIH (paKTOp — AEATEJIbHOCTh YeJIOBEKa. Ho ne-
J1aBHEr0 BPEMEHH BJMsIHHE €ro OhUIO CTHXHAHBIM. Pacnaiuka crenei,
packopueBKa JIeCOB BeJIH K H3MEHEHHIO YCJOBHH I10YBOOGpa3oBaHHS,
3a4acTylo yXyAmas Hx. [Tpumep nuawoBoro, LeJeHaNnpaBJeHHOTO BO3-
JIefiCTBHS HA MOYBBl — HAYYHO 060CHOBaHHas H NP aBHJIbHO OCYIIECTBIIS-
eMas ux mejuopauus. OcylieHne OCcTaHaBJIUBaeT GOJIOTHHIH H r/ieeBbIi
1104B006Gpa30oBaTe/NbHEle INPOLECCH, OpOILEHHE [ejaeT MOYBHl CYXHX
TEPPUTOPHII MOXOXKHMH Ha IJIOKOPOJAHbIE IOYBH OA3HCOB, MPH INOMO-
LI¥ XHMHYECKHX MeJauepauuil yaaercsi 60POTbcsl ¢ KUCJIOTHOCTBIO NOYB
¥ NPOBOJHTb KOPEHHOE yJy4YlLIeHHe COJIOHLOB.
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2.3. SnemeHTapHbie nousoobpa3zoBarenbHbie NPoLECCh

Kak BumuMm, o6pasoBanHe INOYB -~ MNPOLECC MHOrOMAKTOPHBIH H
OYeHb CJIOXKHBIH, OJHAKO B HEM MOXHO BHIJENHTb IEJNbIH psix GoJsee
NPOCTBIX, 3HaHHe KOTOPHIX yXKe B CaMOM HauaJje Kypca 6yaer cnoco6-
CTBOBaTh JIyyllleMy MOHHMaHHIO CYILHOCTH (OpPMHUPOBaHHS CBOHCTB
noyYB, nyTel ynpaBJieHHs HMH. YCJOBHO 3TH NPOLECCH MOXHO Ha3BaTh
ajeMeHTapHbIMH. OnumieM riaBHblE U3 HUX.

F'ymMmycooGpa3oBaHHe — npeBpaleHle HCXOAHBIX PACTUTEJb-
HBIX H XKHBOTHBIX OCTaTKOB B NOYBE, CONMPOBOXKAalouleecss 06pa3oBaHu-
€M HOBBIX CIelH(HYECKOH NPUPOAbI TYMYCOBLIX BelllecTs. Hakonnenune
B NOYBEHHOIl TOJIle rymyca, hOpMHPOBaHHE I'YMYCHO-aKKYMYJSTHBHO-
rO FOPH3OHTA MPOHCXOIHT B TOM CJydyae, eCIM B NOYBY PacCTHTENbHBIX
OCTaTKOB NoCTynaer 60Jbllle, YeM HX MHHEpPaJIU3yeTCH.

OnopnsonuBaHHe — MNOYBEHHBIH MNpOIEC, 3aKIIOYAIOIIHICH B
pa3pylueHHH NEepBHYHBIX H BTOPHYHBIX MHHEPAJIOB NOJ A€HCTBHEM MHK-
pPOOPraHU3MOB, OPTaHHYECKHX KHCJOT, 00pa3ylOIHXCS NpPH pasjoxe-
HHU OpPraHHYECKHX OCTAaTKOB M BBIHOCE IIPOAYKTOB paspyilieHHS B HHXK-
HIOIO YacTh NOYBEHHOro npoduJs WJIHM 3a ero npeiefsl. JTOT Hpoliecc
NPHBOAUT K (HOPMHPOBAHUIO OCBETJIEHHOTO (3JII0BHAJBHOI0) TOPH30H-
Ta W NpPOTEKaeT IPH COYETaHHH (HaKTOPOB NOYBOOGPa3OBAHHA B yC-
JIOBHSIX TPOMBIBHOTO HJIH TEPHOAHYECKH ITPOMBIBHOTO BOJHOTO pEXH-
MOB MOYBHI.

JleccuBaK — nepemellleHHe HUCXOJSAIIHM BOLHBIM IIOTOKOM HJIH-
CTBIX M KOJIIOMJHBIX YACTHL, H3 BEPXHEro rOpH30HTA NMOYBBl B HHXKHHE
6e3 HX XHMHUYECKOro paspyuieHus. [IpeoGnanaer B mepeyBia*kKHEHHBIX
noyBax MocJje 3aKJaJKH [IpeHaXa, HO pa3BHBAETCS H B eCTECTBEHHBIX
YCJIOBUSX.

3a6onmauynBaHHue — ofGpa3oBaHHe B NOYBE aHa3pOOHBIX YCJIO-
BHUil, BbI3bIBA€MOe NepeyBJIajKHEHHEM H COINPOBOXKJaeMOe BOCCTAHOBH-
TeJbHBIMH NpOLiecCaMH, HaKONJeHHeM 3aKHCHBIX, a HHOrIa H OpraHu-
YEeCKHX BeUIeCTB.

OrJseeHHe— claelCTBHe 3a60/MaunBaHisl M Pa3BHTHA BOCCTAHO-
BHTEJbHBIX MPOLECCOB, B pe3y/abTaTe KOTOPbIX pa3pyiialoTcs MHHe-
pasibHble BeLleCcTBAa NMOYBBI W 0O6Gpasyercss BS3KHH TIJIeeBblii FOPH30HT
CH30-roay6oro isera.

ToppornakonaeHnue — cJhaeayromuil 3a orjeeHdeM 3Tan pas-
BHTHS 3200/1a4uBaHus, 3aK/A0YalOUHicd B HAKOIJIeHHH Ha NOBEPXHOC-
TH TOYBH HJIH B 3apOCTAIOLINX BOJOEMAaX NOJYPa3JOXKHBUIMXCA PacTH-
TeJbHbIX OcTaTKOB — Topda. [Toapo6Ho onucan B riase «bosornbie
MIOYBHI».

Oxene3HeHHe — Mpolecc, pa3BUBaIOLIHiCS B NMOYBax ¢ 6JIHM3-
KHM K NOBEPXHOCTH IOYBHI 3aJieTaHHEM TPYHTOBbIX BOA. [Ipoucxonut
B TOM cJiy4yae, eCJld NOYBEHHBIH pacTBOp 60raT BOCCTaHOBJICHHHBIMH CO-
eIMHEHHSAMH 2KeJe3a M MapraHua. [logHuMasch BBepX N0 KalHjJspaM
NOYBH, PAacTBOP KOHTAaKTHpyeT C BO3AYXOM. BciencTBHe OKHCIIeHHS
THAPOOKHCJIBI JKeJie3a H APYrHX MeTallJIoB BhIMajaioT B ocajiok. [Ipu
atoM ¢opmupyercs 60JIOTHAs Kese3Hass pyjaa, o6pasyiquias pyAsKo-
Bble TOPH30HTHI.
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3acoseHHe — oOOraleHHe MOYBLI JETKOPACTBOPUMBIMH COJSi-
MH B pe3yJbTaTe NMOCTOAHHOIO HJH NEePHOAHUYECKH BOCXOASILIEro TOoKa
MUHepaJM30BAHHBIX IPYHTOBBIX BOZ.

OcononueBaHHe — Ipouecc, KOTOPHH HACTynaer npd Npo-
MBIBKE HATPHEBBIX COJIOHYAKOB H COJIOHYAKOBATHIX MOYB (ECTECTBEH-
HON MJH npHu opoutenuu). [Ipn 3TOM KaTHOH HaATpHs octaeTcs B IOT-
JIOLIaolIeM KOJIJIOHZHOM KOMILJIEKCe TMOYBBI U BBI3bIBAET AHCIEPralHio
TBEPIOH (asbl, yBEJIHYHBACT ee MOABHAKHOCTb, YXyHlIaer Q)Hanqecxne
CBOJCTBA.

Oconojgenune — paerpagauus moys (COJOHLUOB), NpPH KOTOpOH
HHTEHCHBHO paspylIaloTC MHHepaJbHble KOJJIOHUAB TBEPHAOH (ashl
NO4YBbl B YC/JAOBHSIX NMPOMBIBAHHSA IIOYB NMPECHBHIMH HJH Cl1a0OMHHEPaJH-
30BaHHBIMH BozaMmu. ConpoBoxzaercsi HaKONJeHHeM aMOpdHoro
KpeMHe3eMa.

IMTocnennue Tpu npouecca noapoGHee OCBEIUEHB B IV1aBe «3aCONEH-
HBI€ NIOYBHI».

OrnuuuBaunue — oOpa3oBaHUe IJHHB B TOH HJIH HHOM yacTh
noyBeHHoro npouas (Ha MecTe) Kak cJeACTBHEe NOYBOOGPa30BaHHA.

JlatepuTunsauus — obpa3oBaHHe JaTepuTa — IUIOTHOH HJIH
3aTBepjJeBalolllell NMpH BHIXOJAE HAa AHEBHYIO IOBEPXHOCTb NMOPOJAHI, 060-
raileHHoH M ClieMeHTHPOBAHHOH OKHCJAMH Keje3a, HHOrZa Maprasia.
Srot npouecc npeobjazaer B KOpax BHIBETPHBAHUS TPONHYECKHX 06-
Jacrei.

Kpome nepeunc/ieHHBIX, K 3JIEMEHTapHbIM IIOYBEHHBIM HpolLeccaM
OTHOCATCS TaKXe TakHe, KaK HAKOIJICHHe B IOYBe KapOOHATOB, THII-
ca, MepreJisi, paccosieHve H psAA NPOLECcCcOB NepBHYHOrO NO4YBOOGDPa3o0-
BaHUs, OMHCAHHBIX jaJjee, IOHHMaHHe KOTOPHIX He BHI3bIBaeT 3aTpyl-
HeHHl.

Inasa 3. TBEPAASl ®A3A MOYBbHI —
AUCMNEPCHAS CUCTEMA

3.1. IncnepcHoCTb — NPM3HaK, cnpefienKIoWMiA CBOHCTBA
TBepAcH (hasbl NOUBLI

YacTti TBepAOi (pa3bl MOYBBI OTJAMYAIOTCS HE TONBKO COCTAaBOM (Op-
raHvyeckass 1 MuHepaJsbHas), OHU COCTOAT M3 3JEMEHTOB Pa3HOM CTe-
neHu AUCIepCHOCTH (u3MesbueHHs). B Heil comepxkarcs necuawble,
nblJieBaThle, WJIHCTBIE W KOJUJIOMAHBblE YAaCTHIIBI, 110-pa3HOMY B3aHMO-
JIefCTBYOUIHe C JXKHAKOH H ra3oBoil (pasaMH M OTJHYAKOHIHeCs XHMH-
4eCKHM COCTaBOM.

ITosTOMY NpH H3yueHHH CBOHCTB TBepAOH (ha3bl MOYBHI Heoéxonumo
Onpele/uTh, H3 KaKHX MO pa3MepaMm 4YacTHL OHa COCTOMT H CKOJIbKO
HX UMeeTcs B AaHHOH mouyBe. DTH NOKa3aTeJH XapPaKTepH3YIOT Me X a-
HHYECKHIN cOCTaB IOYBbl, KOTOPHIH MO3BOJiseT CYIHTb 00 ee QH-
3UYECKHX, (PHU3HUKO-MeXaHHYECKHX, XHMHUYECKHX H (H3MKO-XHMHUECKHX
CBOJICTBAX.
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3.1.1. MexaHunueckuii cocTas TBepAOH (Ha3bi MOUSHI

OtzenbHBIe MepBHYHBIE YACTHLBI, H3 KOTOPHIX COCTOHT TBepaas ¢d-
3a MOYBHI, HA3bIBAIOT MeXaHHYECKHMH 3JdeMeHTamMu B npu-
pPOAHBIX YCJOBHSIX NEePBHUHBIE MeXaHHUCCKHe 3JieMeHTH 06pasyloT
mukpoarperatol (<C0,25 MM), KOTOpble, B CBOIO ouepelb, GOpMHPYIOT
arperatsl, HJH CTPYKTypHble OTAesabHOCTH. [TouBelHbIl arperat BKJIO-
yaeT NMepBHYHbIE MeXaHHYeCKHe 3JIeMEeHThl — TCCYMHKH, NblIb, COEIH--
HEHHble KOJIIOHJIHBIMH YaCTHUAMH - TYMYCOM, [JIHHO{l (IOYBEHHBIM
uioM). Ecau pa3pyliuTh NMOYBEHHBIHI KOMOK NyTeM KHNSUEHHS C XH-
muueckumu gucnepratopamu (NH,, HCl wnum ap.), To MOXHO pasb--
elHUTb CJaramolliie ero MeXaHHYeCKHe 3JIEMEHTH, a 3aTeM onpeje--
JIUTb HX KOJIHYECTBO IO pasMepam.

Bau3Kkue Mo pasMepaM MexaHHYecKHe 3JIeMeHTH 00beIHHSIOT B
rpPYNNbl, Ha3biBaeMble ME€XaHHUYECKHUMH ¢dpakKuusaMu OcHo-
BaHHe /151 0ObelHHEHHs MeXaHHYECKHX 3JMEeMEeHTOB B Ty HJH HHYIO
¢pakuuo — HX CBOHCTBA, B NEPBYIC ouepelp (PH3HUYECKHe W BOJHO-
¢dusnueckue. Ppakuuu necka, NblJd U UJIa NPOSBJSAIOT TaKHe CBOHCTBA
(mo B. B. Oxotuny);

necuaHas ¢dpakuusga Boicokags BoponponHHuaemoctb. Kanmi-
JsipHOe MNOJHATHe oveHb MaJjo (meHee 33 cm). He naacruuna u He
aunka. B Bome He Habyxaer. Ilpm BbICylINBaHMHM He HaeT YCajiKH.
B cyxoMm cocTosinuu chlnyya;

nelgeBaTtas ¢pakuus BomonponnuaemocTs He3HayHTENb-
nHas. KanuaasipHoe mnopHstHe O6oJbuioe. CiaaGo nsaactuuHa, B Boae
He HabOyxaeT uau cinabo nabyxaer. Cnabo npuaunaer. B cyxom cocro-
SIHUM TLJIOTHA;

HnoBaTasa ¢pakuusa. [lpakTHyecKH BOMOHENPOHHIAEMAST..
KanuansipHoe noassitHe oueHb BesqHKO. [lacTHuHOCTL BBICOKasi. B Bo-
Je cuabHO HabyxaeT, a NpH BHICHIXaHMH naer GOJbIIYIO ycaaky. Bo
BJIaXKHOM COCTOSIHMHM 06pasyer BfI3KYIO, CHJIbHO MPHJHNAOLLYIO, a B
CyXOM — TBep/ylo KOMIIAKTHYIO Maccy.

IlpunaBas GoJsblioe 3HAYEHHE CBOICTBAM MOYBH, NPOSBJASEMBIM
el0 B 3aBHCHMOCTH OT COJePXaHHS TeX H.IM HHBIX MeXaHHYeCKHX (pak-
UH#, cNeUHaJUCTHl H NPAKTHKH JaBHO HHTEPECOBAJHCh MEeXaHHYECKHM
cocTaBoM noyB. BHauvase pasiuyanu ToJAbKO nBe (PpaKLHM — TIJHHY
u necok. ITosxe 6bl10 BBeAeHO MOJpasfieieHHe MEXaHHYECKHX 3Jie-
MeHTOB Ha ueThipe ¢pakiuun (3. b. lllene, 1868). B 1893 r. B. P. BuJib-
AMC TIpeiJIoKua 6ojlee AeTalIbHYIO KiaaccHbHKalMo, o0beIVHHB Me-
XaHHYeCKHe 3JIEMEHTHl B TakHe (paKuuH, Kak Kamuu (>10 mM),
xpam (10..3 mm), necok (3..0,01 mMm), nbiae (0,01..0,001 mMM) u us
(>0,001 mm).

I'pynnupoBky uactuu (¢pakuuil) no pasmepam HasblBalOT KJI ac-
cHpHKaunel# MeXxaHHYEeCKHX 3JeMeHTOB NOYBH., O6-
menpusiana B CCCP  kaaccudukalnsg MexXaHHYECKHX 3JeMEHTOB
(¢pakunit) mo H. A. Kauunckomy (1942) (taba. 3.1).

B YCCP MexaHuueckue 3jieMeHTHl KaaccHpuuupylor no M. M. T'oa-
auny. O6Ge 3TH KiaaccudHKAaLMH SBJASIOTCS YCOBEPLIEHCTBOBAHHBIMH'
kiaaccupukanusimu B. P. Buabsamca u A. H. Ca6unnna. B CIIA 06-
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HlenpuHuaTa Kjaaccupuxkauus Yopuurrona, B HCCP — Koneukoro. B
ITHP o6s3artenbHa knaccudHKalusi, NPHHATAS IOJbCKHM OGLIECTBOM
nouBoBeJoB. CymecTByer Takxe MexkayHaponHas KJaaccHpHKalus,
KOTOpasi OCHOBBIBaeTCS Ha KJacCH(pHKAlMH MeXaHHYeCKHX 3JIeMEeHTOB
nouB ArreGepra.

Takoe pasHooGpasne KJacCHGHKAUHH MeXaHHYECKHX 3JE€MEHTOB
(ppakuuit) obycnoBieHo ymoTpedJeHHeM pPa3JHYHBIX HA3BaHHE JJs

3.1. Knaccugmrauus MexaHMHECKMX SNEeMEHTOB MNOUYB M NOPOSA
(no H. A. Kauumckomy)

Mexawpueckui MexaHuueckud

3neMeHT Pasuep, mm JNeMeHT Paavep, mu

Kamun >3 Tuas kpynwas  0,05—0,01
T'pasuit 3—1 [Meib cpepnss 0,01—0,005
Tlecox kpymn-

HBI 1—-0,5 Tolibp Menkas 0,005—0,001
IMecok cpea- Wi cpy6niit 0,001—0,0005

Hul 0,5—0,25  Hn tonkmi 0,0605—0,0001
Tlecok Mea-

KUl 0,25—0,05 Koaaouas <0,0001

G6IM3KHX N0 cBoiicTBaM (pakUHH, a TakXKe FPaHHYHBIMH 3HAYCHHSIMH
CBOHCTB 3JIEMEHTOB WU OTHECEHHeM HX K TOH HJH HHOH (pakuHH.

OTHoCcHTE/IbHOE COJepXaHHe B IOYBe H NMOPOJEe MEXaHHUYECKHX 3Jie-
MeHTOB (¢pakuuil) HaA3HIBAIOT MeXaHHUYECKHM COCTaBOM
NOYBH (MOpOAIK)-

CymMMy BceX MexXaHHYeCKHX 3JeMeHTOoB pasmepom <<0,01 MM Ha-
3bIBAIOT (hM3MYECKOli IJIMHOH, a cymMy uwactum >0,01 MM — ¢usu-
ueckHM NeckoM. Kpome TOro, BEIIEJSIOT MENKO3eM — CYyMMY 4acTHIL
<<1 MM H NOYBEHHBI CKeJeT — CyMMY 4acTHIl >1 MM.

Kak 6bljI0 OTMeueHO BhbILle, XHMHYECKHH COCTAB OTIEJNbHbIX rpynn
MeXaHUYeCKHX 3JIeMEHTOB IIOYB H NOPOJ TaK¥Xe HEOJHHAKOB.

Haunsle Ta6Ga. 3.2 cBUAETEJbCTBYIOT, YTO C yMEHbUIEHHeM pasMe-
pa MexXaHHYECKHX 3JIeMEHTOB CHHIKaeTCsi COJepXKaHHe KpeMmMHe3eMa H
yBeJHYUBAETCS COJEpXkKaHHe MNOJYTODHBIX OKHCJIOB (XkeJse3a, ajloMH-
HHs), a TaKkKe KaJbllis, Mardus 4 Ip.

[TeineBaThie W necuaHble ()PaKUHH NOBEPXHOCTHO NaccHBHBI, Hiuc-
Tas (bpammﬂ urpaer GOJbIIYIO POJib B CO3JaHHH MOYBEHHOro MJOXO-
poausi: B Hell COCPeLOTOYEHH TyMyC H 3JIEMEHTBI 30JIbHOTO MHTAHHS
pactennii. Konsongnasi yactb stoil Qpakuuu sBjsierca Kak Obl «Le-
MEHTOM» NpH 06pPa30BaHHH CTPYKTYPHBIX OTAEJbHOCTEH MOYBHI.

3.1.2. Knaccupumkaums nous rno mexaHMYeCKOMY cocTasy

Bce MHOrooGpasue NMOYB M MOPOA MO MeXaHHYECKOMY cocTaBy 00b-
eJHHSIOT B HECKOJbKO TPYNN C XapaKTepHHIMH (QU3HYECKHMH H XHMH-
yecKMMH cBoiicTBamH. PazjiuuHble rpynnel MeXaHHYECKHX 3JIEMEHTOB
HMeIOT HeOJHHaKoBhie CBOiHcTBa. [103TOMy M NOUYBbI, H NOPOAH TaKXkKe
6yayt o6nanaTh HEOJHHAKOBHIMH CBOWCTBAMH B 3aBHCHMOCTH OT CO-
JepXKaHUS B HHX T€X HJIH HHBIX MEXaHUUECKHX 3JIEeMEHTOB.
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3.2, XMMHUYECKMM COCTaB MEXaHMUECKUX 3NEMEHTOB Mous
M nousoobpasytowux nopop (8 % Ha cyxyw nousy)

Oxucabt

Moysa, nousoo6pa-|PasamMep MexaHHuyec-
3ylouiasl NOpOAa (KHX 31eMEHTOB, MM

Mpumeyanne

510, | RO, | CaO | MgO

Toasoaucrass He pacunenena 85,2 8,8 1,4 1,0 Tlo Kauus-

CKOMY
0,01—0,005 791 123 1.2 —
0,006—0,001 63,2 24,3 27 1,8

<0,001 53,7 232 34 23

Jlecc wxuo- He pacunenen 61,3 159 8,7 1,8 Tlo Masypen-
pyCcCKuit KO

0,25—0,05 84,3 8,3 3.2

0,05—0,01 79,7 10,3 3,3

0,01—0,005 62,2 17,3 7,6

0,005—0,001 427 246 127

<0,001 39,0 299 14,1

OpxHy H3 NepBBIX HAYYHBIX KJAcCHOHKALHUH NOYB MO MeXaHHyec-
KoMy coctaBy Aaa H. M. Cubupues. OHa OCHOBaHa Ha OTHOILEHHH (H-
3H4YecKOH IVIMHBI K ¢usnueckoMy necky. Kiaaccudukauuu, B KOTOpHIX
YUMTBIBAIOTCS JABe TFPYNNbl MeXaHHYECKHX 3JEeMEHTOB, Ha3bIBAIOT JBY-
4JIEHHBIMH.

B Hacrosiliee BpeMsi B NOYBOBEJEHHH MOJb3YIOTC 6oJice cOBep-
IIEHHOH K/JacCHdHUKaLKel MeXaHHYeCKOro COCTaBa IOYB H NOPOJ, Npel-
aoxenHoit H. A. Kauunckum (tabJ. 3.3).

B 3T0#i KJaccupHuKaUUH OCHOBHOe pasjiefieHHe NPOBEAEHO NO CO-
Jep:KaHuio (HH3HNYECKOMN IVIMHBI H (HU3HYECKOro NMecka M JONOJHHTENb-
HOe — C yyeToM MNpeobJafalolliX MeXaHHYecKHX (paklHil: rpaBesuc-
toi (3..1 MMm), necuanoit (1,00... 0,05 mm), kpynuonusiesaton (0,05...
0,01 mm), neineBaroit (0,01..0,001) u wmaucroit (<<0,001 Mm). Bce
MHOroo6pasue NmopojJ H NOYB IO MeXaHHYECKOMy COCTaBy OGbeIHHEHO
B IeBSATh TPYNN C XapaKTePHbIMH [JIsl KaXKAOH rPyNnsl (pH3HYECKHMH,
(H3HKO-XHMHYECKHMMH M XHMHYECKHMH CBOHCTBaMH.

ITonp3ysce aTo#i knaccudukalell, MOXHO AaBaTb KakK KpaTkoe,
TaK M noJpobHOe oONpeje/ieHHE INOYBHI N0 MEXaHHYECKOMY COCTaBy.
Kpatkoe onpenenenne mnpoBogurcs mo wikaide (ta6a. 3.3) ¢ yueroM
cofepxanus (U3HUYeCKOH riuHbl U (u3Hyeckoro necka. IIpu mompo6-
HOM OIpeJleJIeHHH YYHTHIBalOTCA, KpOoMe Toro, npeobsagamomue ¢ppak-
uud. Hanpumep, ecain yepHo3eM THNHYHBIH COXEPXKHUT (U3HUECKOH IJIH-
ool 80% (B ToM uncae mna — 45%, nwuin (cpexHeit U MeJKOH) —
35%) u dusuueckoro necka 20% (B ToM uucse nmeIM Kpynaoit 10%,
necka 10%), To no comep:KaHHO (H3UYECKOH TJIMHBI 3TOT YEPHO3EM
OTHOCHTCSI K cpeJHed TIJHHe, nepBoil mnpeoGuajalouieii ¢pakuuei B
HeM OyJeT uJ, BTOPOil — IbIb (CPeqHsss H MeJKas), TpeTbel — IbliIb
KpynHass H necok. C yueToM yKa3aHHBIX ()pPakuuii 3TOT yepHO3eM IO
MeXaHHYECKOMY COCTaBY Ha3bIBAIOT CPeAHECYTJHHHCTHIM, IBLJIEBATO-
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3.3. Knaccucpukaums nous ¥ NOPoA NO MEXaHMYECKOMY cocTtasy
(no H. A. KauuHckomy)

Coacpianve GH3NYecK Ot TAMHD Conepxanne GHU3MYECKCTO NECKa
{ <0,01 MM ), % ( >0,01 mm ), %

;
Hassauue no
B nousax cren-
B mousax cren-
MexanuueckoMy | B MOYBAX |yoro tyna mou- n cotommax| B MOuBaX |B MOUBAK CROR) o ax
cocrasy NOA30AHKC- |pgo6pasoBanns,|n cuabaoco-| OAI0IHC-

Boo6pa3oBaHus,| H CHAbHO-
TOFO THNA |5 7aue Kpac-|nonuesarwx|TOFO THNA P | cononne-

104B0OOGPa- nouBoo6pa-{a TaKke Kpac-
i Ho3eMb M sied-| nouBax PO nose:,;;.e:umen- BaTHIX
Iecoxk peixavit  0—5 0—3 0-5 100—95 100—95  100—95
Mecor cBas-

Hblit 5—-10 5—10 5—10 95—-90 95—90 95—90
Cyrnech 10—-20 10—-20 10—-15  90—80 90—80 90—85
Cyraunok

JerkHit 20—30 20--30 15—20 80—70 80—70 85—80
CyriMHoK

cpeaHnit 30—40 30—45 20—30  70—60 70 —55 80—70
Cyrannok

TsKeJIbi 40—-50 45—60 30—40  60—50 55—40 70—60

I'.inHa aerkas  50—65 60—75 40—-50 50—35 40—25 60—50
InuHa cpea-

HeIA 65—80 75—85 50—65 35—20 25—15 50——35
Tanna taxe-
nast >80 >85 >65 <20 <15 <35

uaoBaThiM. Kak BHAHO H3 nmpuMepa, NpH NOAPOGHOM OMNpeIeNeHHH Me-
XaHMYECKOTO COCTaBa B TEPMHHOJIOTHH OTTEHSIOTCS ABe (pakUMH —
npeobJiajjalolias ¥ COMyTCTBYIOU(asi, MpHYeMm mnpeoGiaajgaioulias ¢pak-
LUHS CTABHTCHA Ha MOCJeJHee MECTO, YTO NMOJYEPKHBAET ee OMNpesess-
jolllee 3HAYeHHe.

\

3.1.3. 3HauyeHKe MEXaHUYECKOrO COCTaBa MOuYB

MexaHHyecKHil COCTaB MOYB H NMOPOA OKa3hiBaeT 6OJbIlIoe BJAHAHHE
Ha moyBooGpa3oBaHHE W MeJHOpaTHBHBE cBoiicTBa noyB, OT MeXxaHH-
YECKOro COCTaBa IM10YBOOGPA3yWINHX MOPOA H TOYB B 3HAYHTENbHOM
CTEMEeHH 3aBHCHT MHTEHCHBHOCTh MHOTHX N0YBOOOpPa3oBaTesbHBIX NPO-
LleccoB, CBSI3aHHBIX C NpeBpallelileM, NepeMelieHHeM H HAKOIJIEHHEM
BelleCTB (paspylleHHe H CHHTEe3 OPraHHYeCKHX H MHHepaJibHbIX Be-
LIeCTB, HX AaKKyMVJISLHs, BHIMbIBaHHe H T. A.), B pe3yJibTaTe 4ero B
OJHHUX M TeX Ke NPHPOAHBIX YCJOBHSAX HA NOPOAAX Pas/MYHOrO MeXxa-
HHYECKOro cocTaBa (OPMHPYIOTCSl 1IOYUBHL ¢ pa3ubiMu csoificTBamu. Ot
MEXaHHYECKOTO COCTAaBa IOuUBbl 3aBUCAT (H3HYecKHe, DH3HKO-MEXaHH-
yecKHe M BOJAHbIe CBoOficTBa MNOuBBl: OO6beMHass Macca, NOPHCTOCT,
BJIATOEMKOCTb, BOJONPOHHIIAEMOCTb, BOJAONOABEMHAs] CIOCOGHOCTb,
CTPYKTYPHOCTb, BO3AYIUHBII H TEIJIOBOH PeXXUMB! H AP. ‘

C MeXaHHUEeCKHM COCT2BOM CBSI3aHO TakKxKe COAepXKaHHe B IOYBe
30JIbHBIX 3JIEMEHTOB M a30Ta, HCOOXONHMBIX I/ NMUTAHHS DPaCTEHHIL.

Takum 06pa3oM, 3HaHHe MEXAaHHYECKOro COCTaBa MO3BOJSET B Ka-
KOH-TO Mepe XapaKTCpPH30BaThb CBOMCTBA MoyB W HX 1ptogoponue. Iou-
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BBl JIETKOTO MeXaHHYeCKOro COCTaBa — [eCYaHhie W CynecyaHble —
JIETKO NoajnaloTcsi o6paboTke, 064aJal0OT Xxopollell BOAONPOHHILae-
MOCTbIO H 6JIarONpHATHBIM BO3AYIIHBIM PeXXHMOM, HO GeIHBl TyMYCOM,
2JIEMEHTaMH IHTAHUS M HMEIOT HH3KYIO BJaroeMKOCTb.

[TouBH CyrJaHHHCTble W TJHHHCTHlE OTJIHYAIOTCA OT MeCYaHblXx H
cynecyannx 6oJiee BBICOKOII CBSI3HOCTbIO U BJIAroeMKOCTbIO, MeHbIUeH
BojonpoHunaeMoctblo. O6pa6GoTKa CYIJIMHHCTHIX H TJIMHHCTHIX IIOYB

+
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Pacemosnun mewdy dpenamu, m

Puc. 3.1. HomMorpamma pacnpenefieHHss YaCTHIl M PaccToO-
SIHHH  MeXAy JpeHaMH B 3aBHCHMOCTH OT COjepXKaHHS
YacTHI[ NMBUIH B MHHepaJbHLIX NMOYBAaX NpPH FOXOBOi HOpMe
ocagkoB no 600 mm (no Y. Ceenuuunxomy, 1960):
1 — MHOroJIeTHHe TPaBbl; 2 — mnaluHs.

TpebyeT GOJMBUIMX 3HEPreTHYeCKHX 3aTpaT, NO3TOMY HX INPHHATO Ha-
3bBaTh THAXEJBMH MNOYBAaMH, a NecuaHble H CynecyaHhe —
JEerKHUM H.

B GecCcTpyKTYpHOM COCTOSIHHM TSIXKeJble NOYBBH 3alJibIBalOT, o6pa-
3yIOT KOPKY, TPYAHONDOHHLAEMYIO IJisi BOAB H BO3AyXa, BO3AYIUHHIHA
M TEIJIOBOH peXXHMbl Y HHX HeGJIarONnpHATHEIE, HO B TO XK€ BpeMs Td-
JKeJible TOYBHl OGBIYHO Jyuylie oOO6ecneyeHbl 3jeMEeHTAMH NHTaHHSA
pacTeHH#, YeM NOYBHI JIETKOr0 MEXaHUYEeCKOTO COCTaBa.

[Ipn oLeHKe MeJHOpPaTHBHBIX CBOHCTB NOYB ME€XaHHYECKHH cOCTaB
NoYB H NOYBOOOPA3YIOIIHX NOPOA SIBJSETCS HCXOAHBIM YCJOBHeM JIJIs
pacyeTa paccTOSHHH MeXIy OTKPHITHIMH KaHaJaMM H ApeHaMu (NpH
NPOCKTHPOBAHHH OCYIIHTEJNbHBIX HJH ODOCHTEJBbHBIX MeJHOPATHBHBIX
cHCTeM).

Tak, nas onpeleseHHsi pacCTOSTHUH MeXIy APeHaMH B MHHEpaJlb-
HBIX MOYBAaX NpPH CPEIHEroZOBOM KOJHYECTBe OCaAKOB OKoJo 650 MM
MeJHOPaTOPHI-NIPOEKTHPOBLIMKH MOJb3YIOTCH HOMorpammoit (puc. 3.1),
KOTOPOH yCTaHOBJIEHbl 3aBHCHMOCTH (B TIPOLlEHTaX) MeXIy COAep-
J)aHHeM B MouBe yacTHL AuaMmerpom <<0,01 mMm.

Onpenesnenne pacCTOHHI MeXAy pery/JHPYIOLIMMH 3JieMEHTaMH
(IpeHaMH, OTKDBITBIMH OCYILHMTE/SIMH) NMPOH3BOLSIT TaK¥Ke MO TEOPETH-
YyecKUM (opMyJiaM, OJHH H3 KOTOPBIX BKJIIOYAIOT KOI(PPHLUHEHT (HJIb-
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TpaH¥, a Jpyrue — Ko3pO HUHEHT, 3aBHCSLIHH OT CBONCTB
NOYBbI.

ITousa — He nHachinHas kojonHa. Kak Gyaer nokasaHo nuxe, KaX-
JbI# TeHEeTHYeCKHH THI M Ja)Ke BHJ NOYBBI COCTOHUT H3 NMPO(DHUJS, B KO-
TOPOM 3aKOHOMEPHO COYETAIOTCS CBOHCTBEHHble TOJBKO €My TIeHETH-
UecKHe Topu3oHThl. Kax[blii TOPH3OHT OTJIHYEETCS OT APYroro, Bhillle
HJH HHXe JieXallero, He TOJBKO IO IBETY H CJOXKEHHIO, HO H IIC Me-
XaHHYECKOMY COCTaBYy, CTPYKTYpe.

HruopupoBaHue 3THMH CBOHCTBaMH IIOYBbI, HayhHas OT BHIGOpa
00beKTa MeJHOpallMH H KOHYast ONpeleseHHeM PACCTOSHHH M TIyGHH
3aJ10XKeHHS 3J/eMEeHTOB MeJHOPATHUBHOI CETH, YAOPOXKAeT ee CTPOHTENb-

CTBO, NPHBOJMT K HeyJOBJIETBOPHTENbHOII paboTe MeJHOPATHBHOI CHC-
TeMBbl B L[EJIOM.

3.1.4. MpuHUMNBI onpeseneHMs M pacueTa
MexaHMuyecKoro coctasa noys M nousoobpasylowmx nopog

KosnuecTBenHoe onpesiesienne coaepikauus B nouse (rpyHTe, NOpo-
Jie) MeXaHH4YeCKHX (pPaKUMi Ha3blBAalOT MEeXaHHYECKHM aHa-
au3om nouB. K HacrosimeMy BpeMeHH pa3paboTaHO MHOro MeTO-
JI0OB MeXaHHYeCKoro aHasusa noys. Cpeln HUX ecTb TaKHe, KakK Ipoce-
HBaHHE yepe3 CHTA, CeJUMeHTauus (OTMyYHBaHHS NyTeM OCaXKIEHHS B
crosiyeil BOAe), NMPOMBIBKAa (OTMyuYMBaHHe B NOAHHUMAOLIEMCs BBepX
TOKe BOJbI), HEHTPHU(YTHPOBaHHE, OTBEHBAHHE,

MexaHuYyecKHH aHaJH3 NOYB, OCHOBAHHLIN Ha NPHHLUHNAX NafeHHs
YacTHIl B BOJe, B 3aBHCHMOCTH OT NPHMEHSEMOH anmapaTypsl BKJIO-
YyaeT JONOJHHTEJNbHO CJAeAyIOllHe MEeTOJH: AeKaHTalhH, OTMYYHBaHHA,
MeTOJ INHNeTKH, NOJYYEHHS HENpepbIBHbIX KPHBBIX NaJeHHS YacTHI,
apeoMeTpHYECKHe, BOJIOMETPHYECKHE.

B Hacrosimiee BpeMsi NPHMEHSIOT MeXaHMYeCKHH aHaJIM3 INOYB: ce-
JYMEHTalHI0O B cTosiuell BOJe, OTMYYHBaHHe B cTOsAYell BOIe, OTMY-
YHBAaHHE B BOCXOASAILEM TOKe BOJAbI, LEeHTPHdyrupoBaHue (AJs Bhije-
JIeHHsT HJAHCTON ppaKLUuu TBepaoH ¢asbl MOYBHI).

Meroapl ceqMMeHTalUHH B CTOfYel BOJe H OTMYYHBAHHS B BOCXO-
JslleM TOKe BOJAbl OCHOBaHBI Ha NPHHIHINE pa3lesieHHs YaCTHL ITyTeM
HCNOJIb30BAaHHSl HEOAMHAKOBOH CKODOCTH NaJeHHs 4YacTHL B BoAe, 3a-
BHCALLEH OT HX pa3MepOB H MacCHI.

ITo 3akony Crokca CKOpOCTb Naf€HHs YaCTHIBI B XHAKOH cpele
ONuChiBaeTCsl ypaBHeHHEM

2 ,d—d,
v==gr? ,

9 m
re U — CKOPOCTb MajeHHsl YaCTHIbI, CM/C; g — YyCKOpeHHe CBOGOX-
HOTO nNajeHHs; 7 — paguyCc 4acTHUH; d — MJOTHOCTb YaCTHLBI;
d, — TNJIOTHOCTb KHUIKOH cpelpl; 1] — KO(QOHUHEHT BA3KOCTH XKH[-
KOCTH.

JlanHoe ypaBHeHHe MOXKHO 3amucarb TakXe B ¢opme
v=Kr?,
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2 d-d
rae K=gg ——n—’ ; K — KoHcTaHTa, 3aBHCSIAS OT NMPHUPOLHI KHIKOC-

TH H 9aCTHLBHI.

CuiienoBaTesbHO, CKOPOCTb NaJeHHs YaCTHI[ B XKHIKOH cpeje MOXK-
HO CUHTAaThb HPONOPIHOHANbHON KBaJparTy UX paauyca.

IIpn ucnoss3oBannu ypaBHenusi CTokca AJsd ONpeJelieHHs COAep-
XKaHuA (PpaKUMi MeXaHMYECKHX 3JE€MEeHTOB B IOYBe NPHHHMAIOT Pl
JonylleHu#: cpeia najneHuss (BOZa B LHJIMHADE) -— OZHOPOXIHA, caMa
cpefia — HeorpaHHY€Ha, YacTHUBl HMeEIOT Lapoobpa3nyio ¢opMmy, BIAH-
sIHMe KOHBEKLIHOHHBIX TOKOB OTCYTCTBYET U T. A.

OnucaHHble Bhille MeTOAbl ONpeje/eHHsT MeXaHHYeCKOro coCTaBa
NnoYyB: CeJHMEeHTalHH B CTOsilued BOJLe C HCNOJIb30BaHHeM mjs ot6opa
npo6 creuHaJbHOH KOHCTDYKUHMH NUIETKH; B BOCXOASLEM TOKE BO/bI;
LeHTPH(YTHPOBAHHUS HAIOT BO3MOXKHOCTb NMOJYYaTh BIOJIHE OOBEKTHB-
Hble H YJOBJIETBODHTeJbHBIE HNJisi NPAaKTHKH pe3yJbTaThl. MeTOnHKH
onpejeJieHdss MeXaHHYeCKOro COCTaBa NOYB MNMPHBEAEHBl B COOTBETCT-
BYIOIHX PYKOBOJCTBaX K 1a60paTOpHOMY aHAJM3y MOYB.

3.2. [NlouBeHHble KONNOMADI

Baxnefiline B Me/IHMODAaTHBHOM M arpOHOMHYECKOM OTHOIUEHHSX
CBOHCTBA MOYBHl — CTpOeHHe ee NPOPHJIs, CTPYKTYpHOCTh, (pH3HUeE-
CKHe, (hH3NKO-MeXaHHYeCKHe, BOJHbIe, BO3AYIIHbIE U B KOHEYHOM HTOTe
ee MJoJopojHe B GOJbLION Mepe 3aBHCAT OT HAJHYHs B Hell HauboJee
MenKo#l (pakuuM B cocraBe TBepAOH ¢asbl, T. e. HOYBEHHBIX KOJJIO-
HIOB.

IMockonbKy TBepas ¢a3a mouBbl COCTOHT W3 MHHEpPaJbHOH, opra-
HHYECKOH M OpraHOMHHEepaJbHO#H yacTeH, KOJIJIOHAB TOYB TOXKE NO CBOe-
My HPOHCXOXKEHHIO H COCTaBy OBIBAIOT MHHEPaJbHbBIMH, OPIraHHYeCKHMH
H OpraHoMHHepaJIbHBIMH. MuHepa/sibHble KOJJIOHIB -— COCTaBHAS
4acTb TJHHHCTHIX NEPBHYHBIX H BTOPHUHBIX MHHepaJ/oOB, OpraHHyec-
KHe — ryMyC, OpraHOMHHepaJbHble — KOMIJIEKCHbIE (XeJlaTHble) COeNH-
HEHHsl CMeLIaHHOT'O COCTaBa H MPOHCXOXKIEHHS.

M3 kypca XHMHM H3BECTHO, UTO CHCTEMBI, COCTOSIILHE H3 HECKOJb-
Kux (mByx u Gosee) ¢as, HasbiBalOT gHcnepcHbIMH. [louBeHHasi Mac-
ca, NPOHH3aHHAg NMOPAMH H NYCTOTAaMH, COLEPXKAUMMHU B Pa3JHYHBIX
COOTHOIUEHHSAX BOAY H BO3IYX, — 3TO He TOJbKO MHOrogdasnas, HO
TaKKe JHCHepCHasl CHCTeMa.

3.2.1. Knaccudukaums M cBORCTBA AUCMEPCHBIX CUCTEM

JIo6asi nucnepcHasi CHCTeMa COCTOMT M3 JMCNEPCHOHHOi Cpensl,
B KOTOPOH pacnpefessieTcs BellecTBO, U HUCNEPCHOIl (pa3kl — BellecT-
Ba, pacnpeesieHHOro B JHCIIEPCHOHHOMN cpene.

B 3aBHCHMOCTH OT cTemeHH H3MeJsbYeHHsi NUCHEPCHOH ¢as3bl puc-
nepcHble CHCTeMbl GRIBAIOT B BHJE CYCNeH3Hi (3MyJbCHH), KOrZa AHa-
MeTp yacTHL aucnepcHoH ¢daspl Gosbiie 0,1 MK, KOJJIOHAHBIX CHC-
TeM, KOrAa AMaMeTp 4acTHI[ AMCNEepCHOH (a3bl HAXOAHTCS B HHTEpBa-
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ge 0,1...0,001 mx (10—%..10~6 MM), U HCTHHHBIX pacTBOPOB, KOTAa
4acTHUbl AHcnepcHo# ¢dasbl Menbwe 0,001 mMx. B nmouBoBemeHuu yc-
JIOBHO K KOJIJIOHMaM OTHOCAT yacTHUUbl MeHbiine 0,001 MM,

C pasapobsienueM BelllecTBa (NpH IOCTOSIHHOH ero Macce) B AHC-
TIEPCHBIX CHCTEMaX MPOHCXOAHT Pe3KOe yBeJHueHHEe OGUIeH U yAeJbHOH

3.4, Ysenuuenue nosepxHocTM Tena npu ero pApoBnenum
(no A. H. Cokonosckomy)

ﬁ;‘g;‘: Koauuecro Obmas YneabHas TMepumetp (P),
Ky6a Ky6ukon NOBEPXHOCTb | MOBEPXHOCTb cM

1 cm 1 6 6 12

1 MM 10° 60 6-10 12-102

100 M 108 600 6.102 1210t

10 m 10° 6000 6-10° 12-108
Y 1012 600C0v*—6ra  6-10 12-108
0,1 M 101% 60m* 6-10° 12-10%°

0,1 mm 102 60000m>—6ra 6-108 12-10t

MOBEPXHOCTH €ro YacTHI[, YTO BHAHO M3 JAHHBIX, INpPUBEJEHHBIX B
taba. 3. 4. '

Bosbmas ynenbHasi MOBEPXHOCTb H ce cMOCOGHOCTh B3aHMOJIEHCT-
BOBaTh ¢ BHEIIHEH cpelofi — caMoe CcyLleCTBeHHOe CBOHCTBO KOJJIOU[-
HBIX 4acTHIL NOYBH. Ha HX MOBepXHOCTH HMeeTCsl 3HAUHTENbHO GOJblile,
YeM Ha MOBEPXHOCTH OoJiee KPYNHBIX YacTHL, AKTHBHBIX MOJIEKYJI,
ATOMOB H HOHOB.

ITpuaHMas Bo BHHMaHHe GOJIBIUYIO MOBEPXHOCTh IOYBEHHBIX KOJI-
JIOHJOB, cJelyeT TaKxkKe NOMHHTb, YTO KPOMe BHELIHeH IOBEpXHOCTH,
TaKUM CHeuH(HYECKHM KOJJIOMJHBIM BElIeCTBOM IOYB, KaK ryMyc H
BTOpHYHblE TIJIHHHCTBIE MHHepaJbl, NPUCYLIUH H TaK Ha3blBaeMble
BHYTpDEeHHHe TNOBEpPXHOCTH MeXNakKeTHBHX NPOCT-
pauncTB. [locnenHue 3HAUHUTENBHO yBEJHYHBAOT OOIIyI0 IOBEpX-
HOCTb BTODHYHBIX MHHepaJsoB, B pesysnbrate y 1 r KaoJdHHHTA, HA-
npumep, oHa gocruraer 80 m?, a y MOoHTMOpHaaoHuTa — 800 M2,

B HacTosiliee BpeMs NpeicTaBJieHHs] O NPHPOJAe CBOGOAHON 3HEPTHH
Ha INOBEPXHOCTH KOJIJIOHAHBIX YaCTHIl, XapaKTepe HX B3aHMOAEHCTBHS
C JUCHepCHOHHOI Cpefoil 3HAYHTENbHO pacluupHJuch. [as ux 06b-
sacHenus H. M. Top6yHoB npensioxus (pH3HYECKYI0 MOJENb CTPOEHHS
KOJIIOHHOH 4acTHl(bl BMeCTe C MOHAaMH AHCHEPCHOHHOH CpejH, ¢ KO-
‘TOPLIMH OHA B3aNMOJeHCTByeT 3a CYeT CO3JAKOlIMXCS HAa ee IOBepX-
HOCTH 9JIeKTPHUECKHX CHJI.

3.2.2, CTpoeH1e KOANOMAHON MULEnsbl

YCJOBHO MpeAanoJiaraloT, 4To KOJJOHAHAs MHIeJdJa COCTOHUT H3
Tpex chepHyecKHX 30H: sipa, BHYTPEHHEro, NPOYHO CBS3aHHOro ¢ fAl-
POM, CJIOS HOHOB M BHEIUHEr0 CJIOSI KOMIEHCHPYIOIIHX HOHOB
(puc. 3.2). Slapo — HOCHTeNb ee XHMHUECKOTO COCTaBa.
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dnpo uactuus Gaarofapsi cHjlaM, NPOMCXOXKJAEHHe KOTOPBIX CBfA3a-
HO C HEyKOMIIEHCHPOBAHHBIMH BaJIEHTHOCTSIMH aTOMOB HA TPaHsiX H peG-
pax YyacTHUbl, NPUTATHBAeT, COPGHPYeT HOHBI AHUCIEPCHOHHOH Cpenbl,
o6pasylollHe Ha €ro NOBEPXHOCTH MOTEHIHAJIONpeAeAIOIHUH Ca0H
HoHa *. SlApo BMecTe ¢ HOHAMH NOTeHUHAaJONpeae/AOILero c0si Ha3bl-
BalOT rpaHyJoii. B 3aBucuMocTH OT 3HaKa 3apsja HOHOB, COpPOH-
POBAHHHEIX AAPOM B MOTEHLHAJ-

onpejeqadmoueM CcJaoe, rpasyJa Pl
MOKET HMETb IIOJOXKHTEJbHBIH - T T ] -
HJIH 0Tpuua'reJIbexﬁ 3apda. Hep-
Bas rpanyJa 6y11€’1‘ NPUTATUBATDL
H OKPY2KaTb cebs OTpHUIATEJIbHLI-
MH, BTOpass — NMOJIOXKHTEJbHBIMH | ~
HOHAMH. | B
Honsl, pacmojoxeHHble K |
nepmpepml OT TIIOTEHLHaJoIpe- | ] E
AeJsiouiero ¢Jjaosd, UMET NPOTH- } I
Eps L N |
E gl
4+ | + + |
3+ 1+ t+ - l
4+ | -
3+ 1. T |
J+ 10t 5y 4
T = |+ + |
4+ .+t
3+ 1+ 4 - |
J+ 1= + I
3+ T F o
3t I+ 3 |
q+ + _+
3+ ,+ +
F c
a(J)
Puc. 3.2. CxeMa CTpPOEHHS KOJIJIOHZHOI Puc. 3.3. CxemMa pacnpepnesieHHS] 3JI&KT-
muuenis (no H. K. TopGynosy). POKHHETHUYECKOro NMOTeHIHajla B KOJJIO-
uaHoil yactuue (mo CrepHy):

% - T — noBCPXHOCTb YacTrUbl; F — NJIOTHOCBA-
BOIIOJIOKHBIH oeMy 3apii H 06 3aHHblll  BHYTpeHHuit caolt; C — cBoGORHO
pasyoTt CcJIoH KOMIICHCHPYIO- CBA3AHHBIA nneu.lm:in caoht li‘i cgoﬁ Jgac)bd)y-

d o 3HOHHBIX HOHOB; — asofiHolt auddysu-
X HOHOB, HJH CJOH IIpO- ;):Hllblﬂ caoit; A — BHelUHMit pacTBop;
© — pacCTOsiHHE OT INOBePXHOCTH 4YacCTHIDbI;

THBOMOHOB. Pe — 3JeKTPHYCCKHI noTeHuMana (Anseramo-
Cioun noTeHUHaJdoNnpenenasato- TCHUIIAN); Pt —  TepMOJAHHAMHUYEeCKHH

UX HOHOB H MNPOTHBOHOHOB noreHuua.

BMecTe o6pasylor ABOHHOH 3JeK-
TpuuecKuii c/10il. [IpOTHBOMOHBI, pPacno/ioKeHHble B HEMOCPeCTBeHHOM
6JM30CTH K HOHAM I[OTEHIHAJOoNpenesiouero caos, o6pasyior Hemno-

* JlBOfiHOH 3JIeKTPHYECKHH cJIOH Ha I[OBEPXHOCTH 571pa obpa3yerca Takike C

NMOMOMUIbI0O BHELWIHHX MOJEKYJ €CaMOro sijipa H ImyTeM MOrJOLIeHHS] BHEUHHX HOIIOB H3
nucnepcuounoﬁ cpeanl.
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JIBUIKHBIH CJIOH, 32 KOTOPHIM JeXHT AHUPQY3HBIA CJAOH HOHOB, IO-
CTeNeHHO NepeXxoAsliil B HHTepMHULIe/ISPHBIH PacTBOP.

I'panyna BmecTe co cJioeM NPOTHBOHOHOB 06Gpasyer KOJMJIOHAHYIO
YyacTHIy, KOTOPYI0 BMeCTe ¢ OKpyXawuum ee AHPOy3HBIM cjoeM
HOHOB Ha3bIBAIOT KOJNIJOH AHOH MHIL eJJoOH.

Takum oGpasoMm, rpanHysa H KOJIJIOHAHAS yacTHLla 06/afaoT 3api-
JlaMH TIPOTHBOIICJIOXKHOrO 3HaKa. B To e BpeMsi KOJJIOMIHAs MHLEJ-
Ja sBJIgeTCS B IeJIOM 3JeKTpOHeHTpaJbHOH., OmHAaKO NOA BJIHSHHEM
TEIJIOBOTO [BMXKEHHMS HJH NPH H3MEHEHHH KOHLEHTPAalliy HOHOB B
AUpGhY3HOM cloe NOcAeJHHH MNOCTOSHHO CMEILAeTCsl IO OTHOIUEHHIO
K MeHee NIOABHXKHOI rpaHyJe.

Ilpu cmemennu GoJiee noaBHXKHOrO AH(PGY3HOro CJlos 1Mo OTHOLIe-
HHIO K HENOABHXHO CBfI3aHHOMY CJIOI0O HOHOB KOJIJIOHAHOH YaCTHLbI
Ha TOBEPXHOCTH pasjesa TBepHOH M XKuAKOH ¢a3 dhakTHUECKH BO3HH-
KaeT pasHOCTh MOTEHUHANOB, YacTb KOTOPOH H3Mepsercs BeJIHYHMHOM
TaK Ha3bIBAEMOrO JA3eTa-NOoTeHuHa a (B MHJJIHBOJbBTAX).

Hounl aud¢ysHOro ciios noABHXKHBI M BCTynalor B oOMeHHble pe-
aKIMH C HOHAMM NOYBEHHOr0 MeXMHUeJIspHoro pactsopa. Ha 3Toi
CNOCOGHOCTH OCHOBAHBI METOABI XHMHYECKOH MeJIHOPALHH TOYB, O KO-
TOPHIX OyZeT WATH peub HUXKE.

3.2.3. YcTOMUMBOCTE KOMAOUAHLIX CUCTEM

B nmucnepcHOHHOH cpene KOJIJIOMAHON CHCTEMbl YAaCTHIBI JHCHEpPC-
HO# (ha3bl HAaXOMSTCH BO B3BEIIEHHOM COCTOSIHHH, Ha3blBaeMOM C O.C-
TOSHHEM 30J1.

YCTOHYHBOCTD KOJIJIOMAHOH CHCTEMBI 3aBHCHT OT 3JIEKTPOKHHETH-
4eCcKOro MOTeHIHajla 9acCTHIL H OT MX THAPATHPOBAHHOCTH: YeM Bbillle
3JIeKTPOKHHETHYECKHH TNOTeHLUHaJ KOJJOHIHBIX YacTHl, Tem OoJiee
yCTOHUHBA KOJIJIOHJHAasi CHCTEMa.

Kak onucano Bhlllle, 3HaueHHe [3eTa-NOTEHIHAJNa 3aBHCHT OT KOH-
IIeHTPALMH 3JEKTPOJNHTA, OKPYXKaIoWlero KOJJIOHAHbBIE YaCTHLBI, H OT
BaJICHTHOCTH HOHOB B ero pacrBope. B ouenb ciabblx pacTBOpax npo-
HCXONMT NOCTeNeHHoe NajeHue notenuuana (puc. 3.3). Kpusag P—E
HMeeT o4eHb cJaabbll HakJoH. IloBbllleHHe KOHUEHTpaUHUH JaHHOTO
KaTHOHa B pacTBOPe HJIH 3aMeHa ero KaTHOHOM G6GoJjiee BBICOKOH Ba-
JIECHTHOCTH yMeHbILaeT TOJIHHY au(dy3HOro cJjos, a cjaef0oBaTes]bHO,
MOHHXKA€eT yCTONYHUBOCTb KOJIJIOHJHOH CHCTEMBI.

B pesynbraTe OpOYHOBCKOrO  ABHXKEHHS  KOJJIOHIHblE YaCTHLbI
MOT'YT CONpPHKAacaTbCs APYT C APYroM H BCJAeICTBHE eHCTBHA 3JEeKTDH-
YeCKHX CHJ IPHUTSXKEHHS COeNHHATbCA MexXay cobGoii. OmHako InpH
3TOM KOJIJIOWAHBbIE YACTHIBI HOJKHBI NOJOHTH Ha cTOMNbL 6JH3KOe pac-
CTOsIHHE, LiDH KOTOPOM CHJIBI NPHTSAXKEeHUS OYIAYT CHJbHee CHJI OTTaJIKH-
BaHusa yacTul. [{Mddy3HbI cI0H HOHOB, a TakXKe BOJHBIH IMAPATHHIN
SIBJSIOTCS NPENsTCTBHEM [Jis8 ABHXKYIIHMXCS 4acTHI, He JAIOT HM BO3-
MOXHOCTH NonoiTH 64Hu3Ko Apyr K Apyry. Huas mocratouHoit addek-
THBHOCTH COyZapeHHs (M CJHNAHHUS) YacTHIl TOJIiHHaA JubPy3HOro
cJI0s1 J0J1KHa OBITh PE3KO YMEHbIIEeHa.
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CreneHb ruapartallid HCOPraHHYECKHX OTPHLATEJNbHO 3apsArXKeHHBIX
TIOYBEHHBIX KOJIJIOMJOB OOYCJOBJIEHA TaKKe BHAOM KaTHOHOB, HAaXO-
JAIIUXCSH Ha UX NTOBEPXHOCTH.

I'uapaTHpoBaHHOCTb HOHOB, B CBOIO Oyepelb, B 3HAUHTENbHOIl cTe-
MEeHH 3aBHCHT OT WX AHaMeTpa W BaJjeHTHOCTH. [Ipu oamHakosoil Ba-
JIEeHTHOCTH M3 ABYX HOHOB 06oJiee THAPAaTHPOBaH OyneT TOT, NHAMETp
KOTOPOI'O MeHbllle.

JIByxBaseHTHBIe KaTHOHB, OyAyuu OGoJiee THIPATHPOBAHHBIMH, B
TO Ke BpeMsf cjabee JHCCOUMHPYIOT OT IIOYBEHHBIX YACTHI, yeM OZ-
HOBaJIEeHTHblEe KaTHOHHI.

Ha ruzpaTHpoBaHHOCTb OPraHHYECKHX KOJIJIOHIOB BJIHSIET HaJHYHE
B HHX THAPOGHJBHBIX HJAH FMAPOGOGHHIX pajgHKaJaoB. ['HapoduIb-
Hete — 310 pamukanasi OH—COH,=CO-—COOH, —H,—HCO—;
rugpodpo6usie —CH=CH,, —CH3;—CH,—CsH;. BoabliuucTBO opra-
HHYeCKHX KOJIJIOHIOB 06/ajaeT YCTOMYHUBOCTbIO 30Jeil 6Jaromapsi THA-
POTHPOBAHHOCTH HX 4YacTHLU. B mpouecce eCTeCTBEHHOro W/ TepPMH-
YeCKOro CTapeHHsl OpraHHYeCKHe 30JIH TepSIOT HApaTalHOHHble CBOM-
CTBA.

B cocrosinuu 30515 (nceBmopacTBOpa) MOYBEHHBIE KOJIJIOHIBI, Ty-
Myc, I'JIHHA, BJeKOMble TOKaMH BOJBI, MOT'YT NepeABHraThCsl MO NpodH-
JII0 ‘IOYBBI, paBHOMEPHO OKpaIllIHBAaTh €ro, a Iocje ocaXKAeHHs (Koary-
JSUHH) aKKyMYJHPOBaTbCid B ONpeJeJeHHbIX 30HaX, o6pa3ys TropH-
30HTHl TOYBEHHOro NpPOGHJS ¢ NPUCYWUMH IJs HHX BOJHO-(pH3HYec-
KHMH H IPYTHMH CBOHCTBaMH.

3.2.4. Koarynsiums nouseHHbIX KOANOMA OB

Uacrtuubt gucnepcHoil ¢a3bl KOJMJIOHAHBIX CHCTEM JO TEX MOP MOTYT
HaXOLHUTbCS BO B3BELIEHHOM COCTOSIHHH B IHCIIEDCHOHHON cpefe — KH]-
KOCTH, NOKa He HauyHyT oObeIHHATbCA B OoJiee KPYNHbie CrYCTKH,
XJIONbsi MJIM arperathl. YCJOBHe TaKOro CJAHNAHHS, YKDYINHEHHs pas-
MepPOB 4YacTHLL — IIOHHXXeHHe J3eTa-NOoTeHlHasa H THAPATHPOBAH-
HocTH dacTul. ITocse 3TOro KoJonAHast cucreMa M3 COCTOSIHHS 3015
nepexoiuT B cocTosiHue renst (ocaiaka). Ilpouecc mepexona Ha3biBa-
10T Koaryasuuei. O6pa3oBaHie arperaToB U BbiajeHHe XJOMb-
€B B OCafOK NPH KoaryJsilHH MOXHO Ha6JIofaTb HEBOOPYKeHHbIM
rJ1a30M.

B ecrecTBeHHBIX YCJOBHSAX KOAaryJslHs HOYBEHHBIX KOJIJIOHIOB
NPOHUCXOAUT BCJICJCTBHE IOBBILIEHHS KOHLUEHTPALHH HOHOB B MeXMH-
Ue/JISPHOM pacTBope H AHGM(Y3HOM CJIoe NPH NOCTYIJIEHHH B NOYBY
JOTIOJIHHTEIbHBIX KOJIMYECTB cOJiell M3 TPYHTOBBIX BOJ HJH K3 aTMOC-
{epnl (3JEKTPOJHUTHAS] KOAryJsLHs), NPH BhICHIXaHHH H 3aMep3aHHH
noysbl. IIpu fgeficTBMH Ha KOJJIOMIHEIE YAaCTHIH HOHOB 3JIEKTPOJIHTOB
(conefi, KMCTIOT, OCHOBaHHH) OTPHILATE/bHO 3apsXKEHHble KOJJIOHAHbIE
yacTHUB (TyMyc, IVIHHA) KOAryJUpYyIOT NojJ AeHCTBHEM KATHOHOB, a
NOJIOKHTENbHO 3apsiXKeHHble — 0] BJHSIHHEM aHHOHOB.

Koarynupyiomee peiicTBHe KaTHOHOB NPSMO NPONODPLHOHAJBHO HX
JiHaMeTpy ¥ BaJIeHTHOCTH H 0OpaTHO NPONOPLHOHAJBHO CTENeHH ux 00-
BOJHEHHOCTH (THAPaTHPOBAHHOCTH).
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[Mpouecc 5JIEKTPOJINTHON KOAryJsilHH HAaYHHAETCA TPH NOCTHNKe-
HHHM Ofpe/e/IeHHOH KOHLUEHTPAUHH 3JEeKTPOJHTa. DTy KOHUEHTPaLHIO
Ha3plBAlOT NOPOrOM KoaryJssuHH. YeMm Bhlllle BaJeHTHOCTHb
KaTHOHA 3JIeKTPOJHTA, TeM HHIKe 3HaueHHe Mopora KOoaryJsiiHH.

B GosbluMHCTBe NOYB, HACHIUIEHHBIX JBYXBaJEHTHbBIMH KaTHOHaMH,
rIaBHBIM KOAryJsiTOPOM BBICTyNaeT HOH KaJsblHufA. [IpucyrcTBHe KaTH-
OHa KaJbLUsl BCErlia YCHJIHMBAeT COCTOSIHHE redis (COCOGCTBYeT yCTOM-
YMBOCTH KOJIJIOHJHOIrO 0CajaKa).

Koaryasilust noyBeHHBIX KOJIIOHJIOB (FyMyca M I'VIMHBI) MOXeT Ha-
CTyNaTh He TOJIbKO IIPH YMEHbLIEHHH A3€Ta-NOTeHIHaka CHCTEMB IOJ
JelficTBHEM KAaTHOHOB INPOTHBOIOJIOKHOIO 3HaKa 3apfia, HaXoAsIIHX-
¢l B MEXMHIe/VIIPHOM PacTBOPe 3JeKTPOJHTOB, HO TaKXe W NMpH B3a-
HMMOZEACTBHH 4YaCTHL NPOTHBONOJIOXKHOTO 3HaKa 3apsjga (B3auMHast
KOaryJasius).

3.2.5. MenTu3aumMa NOUBEHHBLIX KONNOMAOB

J10 siBJIeHHE NMPOTHBOMNOJOXKHO Koaryasiuud. [Ipu nentuszauuu npo-
HCXOAHT He yKpYyNHeHHe, a, HaoGOpOT, pasnpoé.ne}me pacmax u Kak
6bl TOBTOPHOE H3MeJib4eHHe YaCTHI[ JHCIEPCHOMH ¢ashl.

OrtpHnatenbHO 3apsXKeHHBle KOJJIOHALI MENTH3UPYIOT MOJ BJAHAHH-
em —OH-rpynn. Katnonsl K u Na (oanHoBaJieHTHBlE) B HH3KHX KOH-
UEHTpalUHUSAX YCHJIHBAIOT NenTH3auuio, a KaTHOHH Ca?t npu BBICOKHX
H HH3KHX KOHLIEHTPAlUsiX MOJHOCTbIO YCTPAHAIOT NeNTH3HpYIOllee neil-
ctBue OH-nonoB. Ouenp cH/IbHOE MENTH3HPYIOIee AefiCTBHe Ha NOY-
BEHHblE KOJIJIOWABI FyMyca W TJIHHB oKasbiBaer colda (Na,COj;
NaHCO3). Ilentusauusi KOJNJIOHAOB TJIHHHI YCHAHBAeTCA 3alIUTHBIM
IeHcTBHEM THAPO(DUJIBHBIX KOJIJIOHIOB TyMyca, KOTOPble <«OOBOJaKH-
BaIOT®» UX YaCTHLBL.

B nouBax npeo6iazaiorT KOJJOHIbB B COCTOSSHHM reJisi, H MeHbllle
HX CONEpPIKHUTCSH B COCTOSHHH MNCEBAOPACTBOpPa — 30J1f, TaK KakK INpH
HU3KOM 3JIeKTPOKUHETHUYECKOM INOTeHLHaJe MHUUEJJ INOUBEHHBIX KOJ-
JIOHJOB TOCJeIHHEe NMOCTOSHHO MEePEeXOAsT H3 COCTOSHUS 30Ji1 B redib.

3.2.6. Buabl nouBeHHbIX KOAAOUAOB
¥ MX 3HaueHue B POPMUPOBAHUM CBOMCTB NOUBLI

ITouBeHHBIe KOJJIOMABI MOTYT HMETb IIOJIOXKHTEJbHBII H OTpHLA-
TeJbHBEIN 3apsigel. K oTpulaTe/bHO 3apsAXeHHbIM KOJUIoHAaM GOJb-
IIHHCTBA NOYB yMEPEHHBIX LIMPOT OTHOCAT TYMYC H KOJIJIOHJH TIJIHH-
HbIX MuHepaJioB. IlosoxuTenbHBIA 3apsij HMEIT KOJJIOHAb OKHCJ/IOB
JKese3a, aJIOMHHHS, TpHoOchaThl KaJbliusg H 6eJKOBble COEIHHEHHS.

B 3aBucuMOCTH OT 3HaKa 3apsilia, a TaKXe OT TOro, Kakyw peak-
UHI0 cpenbl OGYCJOBJIHBAIOT KOJJIOHMIbI, HX AEJNAT HAa aLHJIOH 1B,
6asonab H aMPOJHTOH B

K apnpupgounpmam OTHOCAT KOJJOHUAB TrymMyca M KPEMHEKHCJOT,
JHCCOLMHPYIOIHE B pacTBOp KaTHOH H*t, B pesy/bTare uero pacTBop
npuo6peraer c1abOKHCIYIO PeaKLHIO.
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K 6a3ounjgaM OTHOCAT KOJIJIOMIHBIE PacTBOPHl OKHCJIOB KeJe-
3a W aJIOMHHHS, coxepxauiHe B nubdy3HoMm ciaoe auuonsl OH- wu
NpUAaoIIHe eMy cJaabolleNOYHYI0 peaKIHIo.

K aMmdboautTonmam npuHamsexar KOJJIOHAb, HOHOTEHHBIE
rPyNOBE KOTOPBIX, BHICTYNAIOLLHE HA NOBEPXHOCTH YACTHIL, NPOSABJISAIOT B
3aBHCHMOCTH OT peaKUMH cpelbl aM(pOJHTOHAHble CBOHCTBA. JTO THI-
POOKHCh aJIOMHHHH, XKeJse3a, GeJKOBble COeHHEHHsI TOYBhl, KOMIJIEKC-
HbI€ COeIHHEeHHUS.

Ilo oTHOWIeHHIO K Bone NOYBEHHble KOJJOHABI AEJST Ha TH AP O-
¢duipbHble H TuApPpOPOOHB e, KoMMOHAN KPEMHEKHCJOT, TyMy-
ca U BTODHYHBIX TJIHHHBIX MHHEPAJIOB XOPOILO CMAaYMBaIOTC H OKpY-
KAT cebs1 HECKOJbKHMH CJOSIMH MOJeKyJ Boibl. I'mapodHabHOCTH
3aBHCHT He TOJBKO OT XHMHYECKOTrO COCTaBa, HO TaKXe OT COCTaBa
MOIVIOIEHHBIX KATHOHOB, BBICTYNAIOIUHMX HAa TOBEPXHOCTH KOJJIOHIHBIX
vacrull. [TouBhl, cogep:kanue rymyc, MOHTMOPHJIJIOHUT H OTHOCHTEJb-
HO MOBBbILIEHHOE KOJIHYECTBO IOIJIOLIEHHOr0 HaTpHS, NPOSABAAIOT 60Jb-
myio ruapoduabHoctb. Takue KoJJOHABI 6Osee yCTOHYHMBBL INPOTHB.
Koarysaupylomux ¢akropoB. CkoaryJiHpOBaHHBlEe T'HAPO(HIbHbIE KOJ-
JIOUAB MOT'YT OGpPaTHO AMCHEeprupoBaTh, NMOSTOMY HX Ha3bIBalOT O 6-
PaTHMBIMH KOJNJOHLAMH.

Ckoary/upoBaHHBIHl KaJblLiueM Tymyc obpasyer ryMar KaJblHus:
IpH 3TOM OH IOYTH TepsieT CBOHCTBAa 06paTHMOro KOJIJIOHAA H, BHICTY-
nas B KayeCTBe BeLIeCTBA, CKJEHBAIOLIEro CTPYKTypHble arperarhl,.
00yCJIOB/MBaeT X BOAONPOYHOCTb, HAIPUMED B YEPHO3EMHBIX NMOYBAX.

Takue kogagaougbl, kak Fe(OH)s, AlI(OH); u xoayonanbiit pacTBop
CaCOg, xapakTepHu3ayioTcs caaboil ruApaTHPOBAHHOCTbIO H OTHOCATCH K
rugpodobubiM. [locse Koaryasiuu OHH NMOYTH He NENTH3HPYIOT H ABJS-
10TCA HeOGpPaTHMBIMH. DTH KOJJIOHAKI 00YCJOBJIHBAIOT NPOYHOCTb KOM-
KOBaToOH CTPYKTYPbl B HJIJIIOBHAJbHBIX FOPH30HTAX MOJL30JHCTBIX IOYB.

Ilo orHOmeHHIO K THAPOPOOHBIM THAPOPHIBHBIE KOJJIOHAB MOTYT
NposBIATL 3alluTHOe AelicTBHe. CYyILHOCTb ero 3akKJ/lo4aeTcss B TOM,
4TO IrHAPOMHJIbHBIE OKPY2KEHHble BOJHBIMH IJIEHKAMH KOJIJIOHAH 06BO-
JIaKUBAIOT THAPO(POGHBIe KOJJIOHAHbIE YACTHLbI.

B kauecrBe 3alUTHHIX KOJJIOHZOB MOTYT BBICTYNaTh KOJJIOHIHbIE
pacTBOpHI TyMyca, a «3allHIaTb» OHH MOTYT OKHCJ/BI XKeJe3a, alloMH-
HHS, @ TaKXe IVIHHUCTbie MHHEepaJbl.

ITo Beipaxkennio A. H. CoKOJIOBCKOro KOJJIOHABI —«KPOBb» MOUYBBI,
ee xKuBas mJaoTh. Takoe o6pa3Hoe cpaBHEHHe KaK HeJslb3s Jyulle MOZX-
YepKUBaeT UX POJb B (POPMHPOBAHHH CBOHCTB NOYBH H €€ TIJIABHOrO:
CBOHCTBA — IJIOLOPOJUSI.

Mnasa 4. XYXMAKAS ®A3A MOUBbI —
NOYBEHHbLIX PACTBOP

B nouBe Bcerna HaxogMTCsl ONpejeJeHHOe KOJHUYECTBO BOAbI, OX-
HaKO BOJa B Hell He MOXKEeT OCTaBaTbC XHMHYECKH YHCTHIM BElECTBOM.
BsaumMopeiicTBys ¢ TBepao#l U rasoobpasHoii ¢azaMu NOYBHI, OHA OKa-
3HBA€T Ha HHX pacTBOpsollee AEHCTBHe, T. €. NMpeACTaBJsAeT coboil
aKTHBHBIH peareHT W CpPely, B KOTOPOH pacnpelensioTcsi pacTBOpPEHHbIE
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COJIH, OpraHUYecKHe BELeCTBAa, ra3bl TOYBEHHOTO BO3AyXa, B NepPBYIO
ouepelib KHCJOPOX, YIJIeKHCNOTAa, aMMHak u np. [loatoMy »xuikas
dasa NoYBbl — HE MPOCTO YHCTAs BOAA, KAK XHMHUYECKOE COeJHHEeHHe,
a NOYBeHHBIH pacTBOP.

[TouBeHHbIN pacTBOP, KakK CJOXKHAasi CHCTEMa, fABJAsSETCS AMHAMHYU-
HOH M aKTHBHOH XHIKOH ¢a3oit nmousnl. VimMenno oma yuactByer He-
NOCPEICTBEHHO B NMOYBOOGPAa3oBaTeNbHBIX MNpoueccax, B GHOXHMHUE-
CKHX H XMMHUYECKHX PeaKuusX, B MHTAHHU pacTeHHH.

[Tousennnlit pacTBOp, KakK H J106ast CUCTEMa, XapaKTepH3yeTCs oOl-
peleJieHHBIMH CBOHCTBaMH, a HMEHHO: KOHIIEHTpalueil, a cJeloBa-
TeJbHO, OCMOTHYECKHM JaBJIeHHeM, peakuded, Gy(pepHOCTbI0 U OKHC-
JIHTEIbHO-BOCCTAHOBHTE/IbHBIM NMOTEHIIHAJIOM,

4.1. CocraB M KOHLEHTPALHA NCYBEHHOrO pacTBopa

OTH XapaKTepHCTHKH NMOYBEHHOTO PacTBOPa 3aBHCAT OT MHTEHCHBHQC-
TH B3aHMOJEHCTBHSI MeXIy TBepIOH, XKHAKOH H ra3oobpa3Hoit ¢asa-
MH TOYBBI H OT COCTaBHBIX yacTeH 3THX (a3, a TaKkKe y4acCTHS B ITHX
npoueccax XHBYIIMX B IIOYBe OpPraHH3MOB, B TOM UYHCJe KOPHEBBIX
CHCTEM pacTeHHil.

B 3aBucHMOCTH OT TOro, Kak NpOTEKAalOT B IOYBE NpPOLECCH pacT-
BOpDEHHs BOXOH TBepaoH ¢asbl (MHHEPAJIbHON W OpraHHYecKoil ee uac-
Teil), ra3oB MOYBEHHOrO BO3AyXa, KaK HAYT OOMeHHble peaKUnH MeXAy
PacTBOPOM M KOJIIOHAHBIM IOTJIOLLAIONIAM KOMIIJNIEKCOM, KaK OCyIecTB-
JgeTcs B3aHMoJeiicTBHe KOpHell pacTeHuil ¢ TBepAOi u XHUAKOH dasa-
MH NpU MNOCTYIJIGHHH 3J€MEHTCB ITHTAHHS H3 IOYBBl B PACTEHHS H
NpoayKTOB oOMeHa M3 pacTeHHS B NMOYBY — XHMHYECKHH COCTaB HOuY-
BEHHOTO pacTBOPa, KOJHYECTBO M COCTOSIHHE DacCTBOPEHHBIX B HEM Be-
L1eCTB CHJbHO MEHSIETCS, a CJieJ0BaTe/]bHO, MCHAETCS €ero OCMOTHYe-
CKOe JaBJIeHHe.

BomopacTBOopuMBIE COMH MOTYT NOCTyNaTh B INOuYBY, OyAyuH yXKe
pacTBOpPeHHBIMH B IpyHTOBOIi Boxe. B cBolo ouepelb, B IPYHTOBbIE
BOJIbI OHHM TMONAJalT M3 NMOYBOOGPA3yIOIIHX NOPOA HJH AaxKe H3 MOJL-
3eMHBIX (NJacTOBBIX) BOJ, €CJH NOCJAeJHHe HAa CBOeM NYTH KOHTaKTH-
PYIOT € OTJIOXKEHHSIMH BOJOPAacTBOPHMBIX coJieft (HampuMep, XJOpH-
JIOB HATPHS HJIH CYJb(haToB).

B nouBeHHOM pacTBOpe GOJIOTHHIX H NMOJA30JHCTHIX MOYB, COJIOHLO-
BHX TOPH30HTOB COJIOHLOBHIX IOYB mpeoGJajaer oOpraHHyeckKas
4acTb — pPaCTBOPHI KOJIJIOHJOB IyMyca, OpPraHHYecKHe KHCJOTHI, a B
YepHO3EMHBIX H APYTHX MOYBAX, COAEPKAIIHX KapOoHATH KalbLHs, —
MHHepaJbHble COeIHHEHHS.

U3 pacTBOpeHHBIX COJIeH B 3HAYHTEJbHBIX KOJUYECTBAX MOIYT NpH-
CYTCTBOBATb XJIOPHMIbI, KapGOHAThI, HUTPAThl, HUTPHUTHI, CYJabdHAaTHl —
COJIM HATpHsl, KAaJbLHsA, KaJHs, aMMOHHS, MarHdsi U IPYrHX KaTHOHOB.

[Ipu muskux Kouuentpauusax (or 0,001..0,1 %) B 3aBHCHMOCTH OT
TOKCHYHOCTH aHHOHA HJH KaTHOHa BCe COJIH YCBAaHBAIOTCH DACTEHHS-
MH KaK 3JeMeHThl NHTaHHus, 0cOGEHHO COJH, coAepxkKallhe a3or, doc-
¢op, Kanuil, KaJbluH, Maraui, cepy U Apyrue saeMeHTHl.
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B cayuae Gosee BBICOKHX cOnep:KaHHil rjiaBHbIM o6pasom coJeit
HATpHA — COJBl, XJOPHIOB, CY/Jb(aTOB, OHH CTAHOBATCS TOKCHYHBIMH
A PACTEeHHI.

[TouBbl, Ha KOTOPBIX KYJbTYPHble pacTeHHS He MOTYT HOpMaJlbHO
pacTH U pa3BHBATbCsl M3-3a IOBHILIEHHOTO COAEPXKAHHUS TOKCHYHBIX
coJieil, NPENMYIIECTBEHHO HATPHEBHIX, OTHOCAT K 3aCOJIEHHBIM.

PacTtBopuMocTh OpraHuyeckMX H MHHEPaJbHBIX BeLIECTB B BOJE
KosebJerTcs B LIMPOKHX NpejiesiaXx H B 3HAUHUTEJNbHOH Mepe 3aBHCHT OT
TeMIepaTypbl NOYBHl M peakKUuH cpexbl. B omnpenenenHoM uHTEpBase
pH (4—7) coan xene3a, aJiOMHHHS W MapraHua 6oJjiee pPaCTBOPUMHI,
4yeM [PH WHOM €ro 3HayeHUH.

PacTBopuMocTp ra3oB NOYBEHHOro BO3[yXa B XKHAKOH (haze mouBH
NpSMO NpPONOPLHOHAbHA NapLHAJLHOMY AABJEHHIO rasa M OGpaTHO
npornopuuoHanbHa TeMnepatype. IlouBeHHBlli pacTBOp Goraue, yeMm
BO3/lyX, KHCJIOPOJIOM, a TaK¥XKe YIVIEKHCIOTOH BCJENCTBHE €e BEICOKOTO
NaplHaJbHOTO AaBJIEHHS B NIOYBEHHOM BO3AYXe.

[TouyBenHblit pacTBOp B GOJIBLUIMHCTBE CJIY4YaeB — 3To pa3baBJeH-
HbIl pacTBOp, B KOTOPOM MOJIEKYJbl 3JEKTPOJHTOB JHCCOLHHPOBAHBI
Ha ruapatupoBaHHble HOHB. Kak pa36aB/ieHHBIH, OH OOHapyXKHBaeT
OCHOBHBIe CBOHCTBa pa36aBJieHHbIX PacTBOPOB — IIOHHXKeHHe JaBJle-
HHS NTapa, TeMIepaTypbl 3aMep3aHHsI H OCMOTHYECKOrO 1aBJIeHHS.

4.2, Peakums ncuBeHHOro pacreopa

Peakuusi nmoyBeHHOrO pacTBOpa XapaKTePH3yeTCs KOHIEHTpalHeH
BogopoaHbix H* u rugpoxkcuapueix OH~- monoB. Ona Bblpaxkaercs
cumBosniom pH, nokasmiBalollHM KOHLeHTpauuio HoHOB H* B mouBeH-
HOM pacTBOpE, BbHIPAaXKEHHYIO JECATHYHBIM JIOTapH(PMOM C OTpHLATENb-
HbIM 3HaKOM. Peakiiuss moxer GbiThb KucJ0H npu pH<C7, nelirpasbHoit
npu pH=7 u menounoii npu pH>7. Kucnas cpemxa o06ycJoBiaH-
BaeTCsl MPOTOHOM BOAOPOAA, a LIeN0YHass — THIPOKCHJIbHBIMH HOHa-
MH. B 3aBHCHMOCTH OT TOro, B KakoM COCTOSSHHH (CBOGOJHOM HJIH MO-
IJIOLIEHHOM) HaXOAATCH B IIOYBe HOHB BOLOPOJA, pasjMyalor a k-
TUBHY0O (aKTyaJbHyl0) ¥ MaCCHBHYI0 (NOTE€EHUHAJNbHYIO
CKPHITYI0) KHCJOTHOCTb IOYBHI.

AxTuBHAas KHCJAOTHOCTBH obycaoBauBaercs HoHoM H+, Ha-
XOISIIIHUMCS] B NIOYBEHHOM pacTBope B cBOGOAHOM cocTosiHHH. OHa BHI-
paxaercsa moka3zateseM pH. McTouHHKOM 3THX BOZOpPOAHBIX MOHOB B
MIOYBEHHOM pacTBOpe MOryT GBbITh OpPraHHYeCKHe H MHHepaJbHble KHC-
JIOTHl M HX COJIH.

AxTHBHas peakUHs IOYBEHHOrO pacTBOpPa 3aBHCHT TaKxke OT CO-
nepxaHus B HeM yraekucaotsl CO, M HaJH4Hsl B NoYyBe KapOOHATOB
Kanabuusi. C yBesiHYeHHEM COJEpXKaHHs YIJEeKHCJOTH B pacTBoOpe yBe-
auyuBaercsi pactBopenue CaCO; c o6pasosannem Ca(HCO3), u
BMecTe C TeM IIOHHXKaeTcs 3HauyeHHe pH (Bo3pacraer KOHIEHTpallMs
BOZOPOJAHBIX HOHOB). DTO CBSi3aHO ¢ TeM, 4TO GHKAapOOHAT KaJblHs
MOXET COJepKaTbCs B PacTBOPe TOJBKO NPH H3BECTHOM H3GHITKe CBO-
6oanoii CO,, cosparouleli B pacTBOpe KOHHEHTPALHI0 BOXZOPOAHBIX
nornoB H,CO3 = H++4-HCO;™.

43130 49



OnHako KpoMmMe aKTHBHOH KHCJOTHOCTH, NpPOABJAfIOUIEHCs B AaH-
HBIH MOMEHT, B IIOYBe CYLIecTByeT CKPBITas MHaCCHBHAaSfA, HIH
NOoTeHNHaJbHasdA, KHCAOTHOCTb. Ona oGyclosluBaercs Ha-
JIMYHeM B TOIJIOIIEHHOM COCTOSTHHH H NMEepeXoJOM IpPH ONpeAesIeHHBIX
yCJIOBHAX B NOYBeHHBbIH pactBop uoHos H+, Al. IloreHuuanbHas KHc-
JIOTHOCTb MOXKET INPOSIBHTbCA B NOYyBe B OOMEHHOH H T'HMADOJIMTHUYe-
CKOH ¢opMax.

O6MeHHas KHCJIOTHOCTb OGHAPYKHBAETCH NPU B3aHMO/IEHCTBHH MOY-
Bbl ¢ pacTBOpaMHu HefiTpanbHbix coJeft (Hanpumep KCl, BaCl, u apy-
rumu xjopuaamu). O6MeHHasl peaklys NPOTEKAET MO cXeMe

[MTKK]— H*+ KCl—{TTKK] — K+==H*+ CI-

HJIH XKe NPpH HAJHYHUHU B INOIJIOILEHHOM COCTOSIHUH B IIOYBe KAaTHOHA
AJIIOMUHUSA HJIH OKCHAJJIOMHHHUA. an 3TOM MO2KE€T BO3HHKHYThb AOINOJI-
HHTEeJ/IbHOE NOAKHCJEHHUE pacTBOpa Mo cxeme

[MTKK] — Al3+ + 3KCl—{[TTKK] — K+ + AICl;;
AICl;+3H,0—>Al(OH) 3 + 3HCI—>3H++3CI-.

I'npponuTHYecKass KHCJIOTHOCTb NPOSBJAETCH, eCJqH NMOuBy oGpado-
TaTb PacTBOPOM FHAPOJHMTHYECKH pacuielJsioulleficss colH, HampHMep,
ykcycHokucsoro Harpus (CH;COONa). B sTom cayyae KHCJIOTHOCTb
MOXeT ObITb 060Jbllel, YeM NocJje HeHTpaJbHOH COJH:

[[TKK]—H+4 CH3COONa—{I1KK}— Na+ CH;COO-+H+,

A. M. I'punuenko (1946) noxasan, uyro, o6pabaThiBasi MO4BY pa-
CTBOPaMH coJielf, COIepKalIMX pasjHyHble KaTHOHBI-BBITECHHTEJH,
MOXXHO BBITECHHTb, IEPEBECTH B PACTBOP NPSIMO HJIH ONOCPEACTBOBAHHO
pasyiHuHbIe KOJIHYeCTBa (IMOPLHH) HOHA BO10poja. CreneHb ero BHTECHe-
HHsl 3aBHCHT TakXe H oT pH pactBopa, T. e. npu ero BO3pacTaHHH
BHITECHEHHE YBEJHYHBAETCS.

Takum o6pa3oM, B 3aBHCHMOCTH OT METOAOB OINPeJEJEHHS I0Y-
BEHHYIO KHCJOTHOCTb MOXHO NPEeACTaBHTb B ABYX BHAAX: KaK aKTHB-
Hyi0 — MNpPOSBJAIOLLYIOCS B JaHHOe BpeMsl H BHIpa)KaeMmylo Nnokasare-
JaeM pH; u kak maccuBHyIO (NIOTeHLHaJbHYI0), BHICTYyNAWOUlyI0 B ABYX
¢dopmax — o6MeHHO# M rupposuTHyeckoii. OHH BHIPaXKalOTCs B MHJI-
Jurpamm-skBuBaJjenrax Ha 100 r cyxoit nouBbhl.

B 3aBHCHMOCTH OT CBOMHCTB MOYBBI B Hellt MOxKeT Hab/0AaTbCs OX-
Ha M3 3THX POPM KHCJIOTHOCTH, a APYyrasi OTCYyTCTBOBATh.

[To snayennto pH nouBenHoro pacrBopa noYsH GBIBAIOT CHJIbHOKHC-
asie (pH 3—4), kucawve (4—5), caabokucianie (5—6), HefiTpaibHble
(6—7), menounsle (7—8) u cuabHouUIeNOUHbIE (8—9).

HeiiTpanbHast peaKiusi CBOMICTBEHHA YepPHO3e€MaM, KHCJYIO PeaKLHIO
HMeIOT MNOA30JIHCThIE NOYBbI, LIEJOYHYI0O — KalITaHOBBlE H CEPO3eMBI,
CHJIbHOLIEIOYHYIO — COLOBHIE COJIOHYAKH H COJIOHILBI.

lenounasi peakius, Kak GbIO OTMeYEHO, 06YCJIOBJHBAETCS HOHOM
OH~. On MoxeT NpuUCYTCTBOBaTh y»Ke B NOYBEHHOM pacTBOpe BCJeA-
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CTBHe JIHCCOIMALMH B HEM THADOJIMTHYECKH LieoyHbix conell (NayCOs,
NaHCO:;) .

NaQC03 +2H202H2C03 + C02+2Na +2OH,

YTO CBUIETEJbCTBYET 00 aKTHBHOH I11€JIOYHOCTH IOYBHI. Korna Xe me-
JIOYHOCTb NMOYBEHHOr0 pacTBOpa BO3HHKaeT B pe3yJbrare Bsaumonen-
cTBHf OOMEHHO MOTJIOLIEHHOro HaTpHusa C BOJAOH H yFJIeKPICJIOTOH IOYBEH-
HOTQ pacTBopa

Na+CQOy;—>Na,CO3
[NKK
N82C03 +2H203H2C03 +2Na+20H—,

noysa o6JiafaeT MOTEHUHAJNbHONH (TaCCUBHOH) IUEJIOYHOCTHIO.

Pasauyaor o6Llyo I1eJ0YHOCTD, HEJOYHOCTh OT HOPMaJIbHbIX Kap-
GonaToB M GukapGonaroB. IllesOYHOCTL OT HOpMAJbHBIX Kap6oHAaTOB
NpOsABJSIETC B pe3yJsbTaTe oOMeHHBIX peaKlLHH I0YB, COAEpHKalluX
OGMEHHBIH HaTpHH, HJIH BCJAEACTBHE XHM3HEAEATeJIbHOCTH cy.m,(parpev
OyUUPYIOIIHX GaKTepHuil, BOCCTaHABJHBAIOIIMX CEPHOKHCHBIH HaTpHils
JIO COAbl B aHA3POOHBIX YCJAOBHSX:

Na,S04+2C=2C0,+ Na,S;
Nags + C02+ H20=N32C03+H25

Ecau akTyasnbHas ILIEJOYHOCTh Bbipaxkaercsi mokasarteneMm pH, To
NOTeHUHAJbHAA — B MHJJHMrpaMM-skBHBajeHTax Ha 100 r nouswl.

4.3. BycdepHOCTb NOYBEHHOrC pPacTBopPa M NCYUB

BydbepHOCTbIO HA3HBAIOT CNOCOOHOCTL MOYB HPOTHBOCTOSTEH
PEe3KOMY M3MEHEHHIO aKTHBHOIl peaklHH Cpelbl NPH NPHOGABIECHUH KHC-
JIBIX HJIH LIeJIOYHBIX BeleCTB (HanpHMep, NpH BO3JEHCTBHH XHMHUEC-
KHX BellleCTB, HMeEIOWHX KHCJAyl0 (cynepdocdaT) HIH ILENOYHYIO
(kanuitHas coJib) peakuHIo).

BydepHocTh NMOYBEHHOro pacTBOpa (NOYBEI) ONpejessiercs B OC-
HOBHOM COCTaBOM TBepHOfi ¢pa3bl NOUBBI, HAJHYHEM KapOOHATOB H KOJI-
JgounoB. OHa nposABASeTcs TeM CHJbHEe, yeM Bhillle eMKOCTb MOrJouie-
HHS NOYBH M yeM 6oJibllie B €€ COCTaBe MOIJIOUIEHHBIX KaTHOHOB KaJb-
Hs.

4.4. OKMCAMTENBLHO-BOCCTAHOBHTENbLHbIE NMPOLECChl B NCYBaX:

OKHCcJeHHe B IIHPOKOM CMBIC/E C/I0Ba — IPOIECC, NPH KOTO-
POM OKHCJISIIOlleecs BelleCTBO (aTOM, HOH) JIMLIAETCS OJIHOIO UIM Hec-
KOJIbKHX 3JIEKTPOHOB:

Fe?+—e=Fe3+,

l'Ipu 3TOM IMOBBIIIAETCA MNOCJOXHTEJNbHAsI BAaJE€HTHOCTh 3JIeMeEHTa, Hpﬂ
OKHCACHHH BellleCTBA BbIACAACTCA 3HCPTHS. '
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BoccraHoBJ eHHe — XHMHUECKasi peaKiysi, IPOTHBOIOJIOXKHasl
okucsaenuio. CyIIHOCTD €ro COCTOHT B INPHCOCJHHEHHH 3JEKTPQHOB
BOCCTaHABJHBAIOIHMCS BeleCTBOM. B 3TOM ciyyae noHHXKaercs Ba-
JIEHTHOCTb 3JieMeHTa. DBoJblliasi yacTb 3THX peaklHuil HMeeT GHOXHMH-
YecKylo NpPHPOAY H CBSi3aHa C MHKPOOHOJIOTHYECKHMH NpOLECCaAMH B
HOYBaXx.

BewecrBo, B cocTaB KOTOPOro BXOAHT 3JIEMEHT, NMPHCOELHHSAIOMIMMH
3JIEKTPOHH H NPH 3TOM BOCCTaHAaBJIMBAIOLIMACSH, Ha3bIBAIOT OK H CJI H-
TeJieM, a BeLeCTBO, COJAEpIKalllee 3JIEMEHT, OTHAIOIIUiA 3JeKTPOHH
¥ MPH 3TOM OKHCJSIIOUHICT — BOCCTaHOBHTeJNeM. B nouse, re-
TeporeHHOH, JUHAMUYECKO!H M CJOXKHOH B XUMHYECKOM OTHOLUEHHH CHC-
TeMe, HeNmpephlBHO U OJHOBPEMEHHO MPOTEKAlOT NMPOLECChl BOCCTAHOB-
JeHusi—okucyaeHus. OCHOBHOe BOCCTaHABJIMBalOlLlee COeAHHEHHe — Op-
raHuuecKoe BELIeCTBO, a OKHUCJHUTEJNb — KHCJOPOJ NMOYBEHHOro BO3AY-
Xa M pacTBopa.

HHTeHCHBHOCTD H HanpaBJ/leHHe OKHCJHTEJIbHO-BOCCTAHOBHTEAbHBIX
NpOIeCCOB XapaKTepH3yeT OKHCJ/IHMTEeJbHO-BOCCTAHOBHTENbHHIH IOTEH-
aman (OBIT), usMepsieMHi#t B MHJIUBOJIBTaX, KaK OOpaTHHIH MOTEHLH-
aJ TyaJKoro NJAaTHHOBOrO (pexe MJATHHHPOBAHHOIO) HJH APYroro
HHAHGbGEPEeHTHOTO 3JIeKTPOJa, NOrPYKEHHOro BO BaXKHyIO NOYBY.

3nauenne OBII xapakTepu3yeT ypaBHeHHe:

RT (oxucnl,MB

Eowwy=Eo+ ——In
PTTe T nF (BoccT)

rae R — ynuBepcasbHas rasoBast nocrosunas, Jx; T — aGcomorHas
temneparypa, K; F — uncno ®apanes, Kn; n — uncsio 3apsios, ne-
PEHOCHMbIX OnHOH uacTHled (HonoM); [okuci] u [BoccT.] — KOHUEHT-
pauusi OKHCJHTe/efl 1 BOCCTAHOBHTENEH JaHHOM CHCTEMBI.

3a Hy/leBoe 3HaueHHe NPHUHHMAIOT moTeHuuas H — HOPMAJIbHOrO
BOJOPOJHOrO 3JIeKTPOJa.

VxynieHnue a’palyiu NMOYBH B DPe3yJbTaTe MOBBILEHHS ee BJaX-
HOCTH, YIJIOTHEHHsSI ¥ 06pPa30BaHHsI HA MOBEPXHOCTH NOJISI KOPKH BEAET
K CHHYKEHHIO OKHCJHTEJbHO-BOCCTAHOBHTEJbHOIO NOTEHIHAMA.

B aBromopdubix aspupyembix noyBax OBII naxozutcsa B mpene-
nax 300..600 mB. 3a6onaunBanue u orueeHHe cumxaer OBII mo
200 mB u HHXe.

OBII no oTHOLIEHHI0 K BOAOPONy Ha3biBaioT Fh, 3HaueHHe KOTO-
poro omnpenessieTcs 1o (GopmyJe

2
En=E,+ RL 1 7
nF [Hz]

HanpsXeHHOCTb OKHCJIHTEJbHO-BOCCTAHOBUTEJbHBIX MPOLECCOB B
TIOYBax cBfi3aHa B ONpeJeJIeHHOH Mepe C peakKlHei cpeibl, 3HaUCHHEM
pH. Ilas nosnyuenusi cpaBHuMblx nanHbix no OBII B cpenax c pasmauy-
upiM pH BBezeH nokasatenb rH,, KOTOpHH npeacrasisier co6oi OTpH-
HaTebHBIN JorapudM AaBJeHHS KOHLEHTPALHH MOJIEKYJSIPHOrO BOJO-
pojia H BHYHCHAsAeTcH N0 GopMyJie
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rH2=£I-l- 2pH.

30

CaenoBaTesbHO, KOJHMYECTBEHHYI0 XapakrepHcTuky OBIT B nouse
MOXHO BbIpa3uTh uepe3 EA (B MHJJIHBO/ILTAX) H YEpe3 YCJAOBHYIO Be-
NMHYMHYy — rH,. 3Hauenue rH, Bbllle 27 CBHLETEJbCTBYET O NPeos-
JlaJJaHUH OKHCJIHMTEJIbHBIX NpoleccoB. BoccraHOBHTENbHBIM NpolieccaM
B IIOYBax CBOHCTBEHHO 3HaueHHe rH,, paBHoe — 22—25. [Ipu HHTEH-
CHBHOM Da3BHTHH BOCCTAaHOBHTEJbHBIX MPOLECCOB OHO Majgaer Huxe 20.

TIposiB/ieHHe OKHCJIHTEJIbHO-BOCCTAHOBHTE/bHBIX NPOLIECCOB B MOYBE
3aBHCHT OT ee F'€HETHYECKHX CBOHCTB, COCTOSIHHS BOAHO-BO3AYIUIHOTO H
TEMIIEPaTypPHOIO PEXHMOB, KOTOpbIe, B CBOIO OYepefib, TECHO CBS3aHbL
C THAPOTEPMHYECKHMH YCJOBHAMH TFOJHYHOrO IMKJAa Pa3BUTHSI TOYBHI.

Pa3nuunble noyBsl HMEIOT cBolicTBeHHBle M 3Hayenuss OBII. B nox-
30JIUCTBIX, [E€PHOBO-NOJ30JHUCTHIX IIOYBAX HOPMAJILHOTO YBJIAXKHEHHS
OBII cocrasasier 550...750, B yepnozeMmHbIx — 400...600, B cepozemax —
350...450 MB. HauGosice Hu3kHe 3HaueHHs] MOTEHLHAJOB HaAGJIO[AIOT-
cs1 Ha AJIMTE/IbHO 3aTONJISEMBIX 3€MJISIX PHCOBBIX MoJIeH H Ha GOJOTHBIX
noysax. Ilpu nagesun EA no 200 MB u HHXKe HAUHHAETCS HHTEHCHB-
Hoe rJeeo6pasoBaHue.

3nasa 3nauenne OBII nous, MoXHO cyauTh 06 06LIell HanpasJCcH-
HOCTH Ipolecca No4yBoo6pa3oBaHHs H O HEOOXOZHMOCTH NpPHMEHEHHS
MEpONPHATHI MO PeryJHPOBAHHIO PEKHUMOB ITOYBHI.

4.5. BnmsHue peaKimnu nOUBEHHOTO PacTBOpPa Ha pacTeHus

PasyiuHble pacTeHHs NO-Pa3HOMy pearupyloT Ha peaKLHIO MOYB.
OpmHH W3 HEX MOTYT XOpOIIO PacTH H Pa3BUBAThCS B LIMPOKHX INpele-
aax pH, npyrue, Hao60poT, OUeHb YYBCTBHTEJNbHBI K H3MEHEHHIO peakK-
I[HH NOYBHI.

K uncay Ky/abTypHBIX pacreHuil, MaJOYyBCTBHTEJIbHBIX K H3MEHEHH-
sM pH, oTHocsTCs oBec u poxkb. OueHb YYBCTBUTENBHBEI K KHCJOH peak-
MK TOYBH MIIEHHIA H KJeBep. JTH pacTeHus Jyuile BCero pacryT H
pasBuBatorcs ngu pH noussl 6,2—7,5, poxs, Hao6opor, npu pH 5—6.
Jlen xopouio passuBaercs npu caaGokucaoit peakuud. OH oyeHb 4yB-
CTBUTeJIEH KaK K NMOAKHCJEHHIO, TaK H K nojauenaunsanuio. Kaprodeis
BBIHOCJIUB K KHCJIOH CpeJie H MOXKeT XOPOUIO PAacTH H PasBHUBATbCA NPH
pH 5 u paxe nuxe. OqHAKO OH HACTOJbKO YYBCTBHUTENEH K MOAIIEJA-
YHBAHHIO NOYBBI, YTO €ro HE PEKOMEHAYIOT pa3MeuiaTb B noJie B ron
H3BECTKOBaHUS KHCJIOH NMOYBBL. IDTO MOXKET NPHBECTH K IOpaXKeHHIO
KaAy6Hell mapumo#l (rpu6KOBOMY 3a60J€eBaHHIO).

[TpuBeneHHasi XxapaKTepHCTHKA OTAC/bHBIX BHIOB DACTEHHH, HECOM-
HEHHO, OTHOCHTEJIbHA.

dusnosoruyeckas CyIHOCTb OTPHLATEJIbHOIO BO3ACHCTBHSA KHCJOT-
HOCTH TOYBHl Ha 'TO HJH HHOE pacTeHHe CKOpee KOCBeHHas, yeM Mps-
masi. [Ipu noBbILIEHHOH KHCIOTHOCTH OTJICEHHBIX A€PHOBO-NOA30JMHCTBIX
IouB, HaNpHUMep, BO3pacTaer COAEPkKaHHe HOHOB MOJBHKHOTO ajllOMH-
HHUS, U OH TIPOHU3BOJHUT yrHeTawllee AelicTBUE HAa BO3JeJbIBacMble pacre-
nusa (M. Y. Hasapenko, 1981).
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4.6. Xummuueckui cocTaB ApeHaXKHbIX BOA
M BLIHOC MMM BOACPACTBOPHMbBIX CCEAMHEHMNH M3 NOUBLI

OcyuiaeMble NMOYBH NePHOLHYECKH NIPOMBIBAIOTCS HUCXOASALIMMH TO-
KaMH BOJHI, Npeo6pa3yloOIIHMUCS B HeH B NOYBEHHBIH pacTBOp, BHITE-
KalolMM{ o ApeHaM 3a npejensl noJs. BMmecre ¢ BoJo# H3 JpeHUPOBaH-
HOJ1 TOYBBI BBIHOCATCS ITlepellefillike B pacTBOp BellecTBa. B 3apucuMoctH
OT COCTaBa MNMOYBBHI B JpeHaXHHIil CTOK MOTYT NOoNajAaTbh 3JEMEHThl NHU-
TaHUd pacTeHuH, He yCIeBllIHe NOTJIOTUTHCA HMH HJIH 3aKPENHThCS B OY-
Be B BHIe TPYAHOpPAacTBODHUMBIX coequHeHHH. Kak nojuepkuBaer
@. P, 3aiigensman (1981), mpeHakHble CHCTEMbl — OTPOMHBIE JIH3H-
MeTpel. B perynupywolyio ceTb OCYILIHTEJNbHOH CHCTEMBl MOCTYNAIOT
NI0YBeHHble PacTBOPH, COCTaB KOTOPBIX CBHAETEJbCTBYET O Xapakrepe
noysoobpa3oBaHusi, NpPOTEKaloUlero IpH AKTHBHOM BO3AEHCTBHH ue-
JIOBEKa Ha MOYBY IIPH ee OCYLIEHHH,

3HaHHe XHMHYECKOr0 COCTaBa BOJ APEHAXKHOr0 CTOKa HEOGXOLHMO
1yl 060CHOBAaHHOIO BHECEHHS] B INOYBY HOPM yJ0OpeHHil, OLEeHKH BJIH-
SIHHS BOJ JpeHa*KHOro CTOKa Ha COCTaB H KaueCTBO BOJbI BOJONPHEM-
HHMKOB, Ha HX THOdayHy, a TakXe IJs pa3paboTK#H MepONPHATHH mO
OoxpaHe oKpy:Karollel cpenbl. HakoHel, 3TH cBeeHHS ONpenesiiOT KOH-
CTPYKTHBHHIE 0COGEHHOCTH ApeHaxa. C BHIHOCOM BOAOPaCTBOPHMBIX
COeJIHHeHHH Kese3a APeHaXXHbIMH BOLAMH CBSI3aHO TaKoe OTpPHIATeNb-
HOe fIBJIeHHe, KaK 3aKynopka apeHaxka. Haubosee akTHBHO H3 NOYBbBI
BLIHOCATCA COEIMHEHHS »KeJje3a, aJlOMHHHS, KPEMHEKHCJOTH B BHJE
KOJIJIOHJHBIX PacTBOPOB.

Ilpu paBHBIX yCJIOBHSIX HHTEHCHBHOCTH BHIHOCA ONpeJe/sercs napa-
MeTpaMH J[peHaxKa: ueM MeHblle pacCTOSHHE MeXAy ApEeHaMH, TeM
6osibLIMiT 00bEM IpEHAXKHOr0 CTOKAa NMPONYCKaeT OCYLIHTeNbHas CHCTe-
Ma u TeM Goublue BuiHOC. M3 mOJA30JMCTBIX MOYB aKTHBHO BBIHOCATCS
TaKXe lleJOYHO3eMeJ/bHbEIE MeTaJ b, cepa, Kaauii. Pochopa nocryna-
€T B JpeHaXKHble BOJbI MEeHbllle JaxKe NPH BHeCeHHH (pocdopHbIX yr00-
peHHH, MOCKOJBbKY OpTO(OoCc(OpHast KHCJAOTA CBSI3BIBACTCS B IIOYBE TPeX-
BaJIeHTHHIMH MeTaJllIaMH.

B 3aBHCHMOCTH OT BJIaXHOCTH F0Aa H3 TSKeJOCYTJHHHUCTHIX OrJie-
eHHHIX TOYB OTMeYeHbl TAKHEe BBIHOCHI C FOJOBBIM CTOKOM: KaJIbUHS —
11...164, maruua — 6...56, nutpatos — 8...20, pocdatoB — 0,3 kr/ra
(no @. P. 3aiigenomany, 1981). YmeHue ynpaBaaTb ApeHaXKHbIM CTO-
KOM H3 OCYIIEHHBIX TOP(PSHBIX (OpPraHOreHHbIX) INOYB, B KOTOPHIX NOC-
Jle OCyUIeHHS HJeT MHHepaJiu3allis OpraHH4YeCcKoro BelllecTBa, BBHICBO-
GoxJaeHHe a30Ta U3 TOpda M BO3MONKHA NOTeps ero coeAHHeHHH (HHUT-
paToB) C JApeHaXHBIMH BOJAMH, HMeeT HCKJIOUHTeJbHO GOJbLIOe 3HA-
yeHHe.
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4.7. BnusHue cocTaBa NCUBEHHOrC pacTBOpa
M FPYHTOBLIX BCJA Ha 3aKYNOPKYy ApeHaka
M noTpebHoCTb NOUB B M3BECTKOBAHMM

Uem Gouibilie COACPKHUTCHA B NI0YBe KapGOHATOB M YeM Bbillle CTENEHb
HacCHIIIEHHOCTH €€ ABYXBaJIeHTHBIMH KaTHOHAMH, TeM yCTOHYHBEe K BHI-
BeTPHBAHHIO €e MHHepaJbl (aJdioMO- H QepPUCHIHKATH), TeM HHXe CO-
IeprKaHHe B BOJe APEHaXKHOro CTOKa KpeMHe3eMa, XKeJe3a, aJlOMHHHS,
¢octhopa, MapraHua H TeM MeHbllle 3THX BelUleCTB BHIHOC M3
HOYBHI.

JKese30, akTHBHO MHTPHpYIOlllee B aHA9POGHBIX YCJOBHSX KaK KOM-
NOHEHT NOYBEHHOIo PacTBOpPa B HOHHOH HJIH OPraHOMHHepaJbHO# ¢op-
Me ¢ JApeHaXXHbIM CTOKOM, AOCTHTHYB OKOHYaHHS APEHHl H INONaB B OT-
KPHTYIO ADEHaXXHYIO CeTh HWJH B 30HY a3paliiH, npeBpallaeTcs BHaua-
Jie B CTYACHHCTHIA KOJIJIOHIHBIH OcaJOK FHAPOOKHCH KeJe3a, a BIOCJe]-
CTBHH 3aTBepJeBaeT H 3aKyllOpHUBaeT jJpeHax<Hble TpyOku. EcrecTBeHHO,
4TO STOT NIPOLIECC BHINafaHHUs XKeJje3a B OCa[0K Heslb3sl CYHTATb YHCTO XH-
mugeckuM. OH, HeCOMHEHHO, IpOoTeKaeT NPH y4aCTHH MHKPOOPraHH3MOB,
B YaCTHOCTH XKeJle306aKTepHi.

Jlasa npenynpexneHHs 3TOr0 HeXeJaTeJbHOro sIBJEHHS HeOGXOLHM
BCECTOPOHHHH aHa/H3 H OLleHKa NPHPOJHBIX YCJIOBH{: 06beKTa ocylle-
HHS H 0COGEHHO ero NMOYBEHHOr0 MOKpPOBa. PeasbHasi OmacHOCTb 3aKy-
NOPKH JAPEHaXKHBIX TPYO CYIIECTBYET B CHJIBHOOXKeJe3HEHHBIX MOYBaXx
PEeYHBIX MOHM, JIETKHX IO MeXaHHYEeCKOMY cocTaBy (MlecyaHblX H cyIec-
YyaHbIX) C 2KeJIe3UCTBIMH, TAK Ha3biBAeMBbIMH OPT3aHJOBBIMH, WJH pPY-
ISIKOBBIMH, TODH30HTaMH.

B HacTosillee BpeMsl HeT ellle TOYHBIX AAHHBIX O KPHTHYECKHX KOH-
HEHTPaNHAX NOJBHXKHOrO 2Keje3a B IIOYBAX, NMPH KOTOPHIX BO3MOXKHO
BO3HHKHOBEHHE 3TOro HexeJjateabHoro sijenus. ®. P. 3ailizenbman,
CHCTEMATH3HPOBAB HMeEIOUIHECs] N0 3TOMY BONPOCY CBeAeHMs, CUHTAeT,
UTO MPH FOHYAPHOM JApeHaKe (ApPeHbl U3 FOHYAPHBIX TPYGOK) ONacHOCTb
3aKyNOPKH IPeH OTCYTCTBYET, ecJH KOHleHTpauus Fe?+ B rpyHTOBBIX
(npeHaxkHBIX) BoJax He mpeBblwaer 3 Mr/ia. MHreHCcHBHOe 0XxpooGpa-
30BaHHe B JAPeHAaXHbIX TPpyOKax uJeT NpH KOHuUeHTpauuu Fe?+ 25..
50 mr/um.

Ins npodHNaKTHKH 3aKYNOPKH ApeHaXka YBeJIHYHBAIOT YKJOH JAPEH,
NPHMEHSAIOT Oe3yKJOHHHH jApenax, NPH KOTOPOM B JpeHH IOCTyHaeT
MeHbLIe BO3[yXa, BHOCAAT H3BeCTb B APEHaXKHble TpaHIUCH, NPHMEHSIOT
H3BECTKOBaHHe H KPOTOBaHHe MOJIeH, OCYLIeCTBJAAIOT NepexBaT oXeJjes-
HEeHHBIX BOJ, JIOBYUMH KaHaJaMH.

Ecan nnacrMaccoBble IpeHBl H3rOTOBJEHB! ¢ 06beMHBIMH (DHJbTPA-
MH, TO B 3aBOACKHX YCJOBHSX B (DHJIBTPBI BBOASAT (heHOJbHBIE NOGABKH,
B KOTOPBIX (e€HOJ BHICTYNaeT Kak 3(PGMEKTHBHbI HHIHOGHTOD XKeJe3o-
6akrepuii. OH HanOArO 3aLiUI{aeT APEHBl OT 3aKYHOPKH T'MJPOOKHCHIO
XKenesa.

TIpodunakTHyecKuM npHEMOM, yMEHbIIAIOIINM NOABHXHOCTb XeJle-
3a B NOYBE H, CJCIOBATEJbHO, NpeAylpexAaoUIM BO3MOXKHOCTb NO-
NajaHusl €ro B APEeHbl H HMeIOLIMM HCKJIOYHTE/JIbHO Ba’KHOe 3HAYEHHe,
SIBJISeTCS] H3BECTKOBaHHE NOYB Ha BCEM IIOJeE.
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JlpeHaxk MoyB B TaeXHOH 30HE yCUJIMBAeT BBIHOC KaJlbLUUS, MarHHs
(1 BoOGILe KATHOHOB) H3 OCYyLIaeMbIX NOYB H CHOCOGCTBYeT yBeJjHue-
HHIO HX KHCJOTHOCTH. JTOr0 IOYTH He MPOMCXOAUT B MOYBAX MOIM, Tak
KakK OYyAyYH OCYIIeHHBIMH, OHH NMEPUOAHYECKH Bce XKe NOATONJISIOTCS
IPYHTOBHIMH BOZAaMH, COAEpKAlUUMH 3HAUUTEJbHBIE KOJHUYECTBA liie-
JIOYHO3eMeJbHHX 3JeMeHTOB, B TOM uHcJje KajabLus., Takoe gmelicTBue
JpeHaxka ycyrybasiercsi BHeceHHeM (DH3HOJIOTMUECKHX KHCJBIX ya06-
peHHil, BBIHOCOM KaJ/blHs U MarHus ¢ ypoxaeM. OTpuLaTe/NbHOe Aei-
CTBHe ApDeHaXa Ha MOYBH MoXeT ObITb KOMIEHCHPOBaHO TOJbKO H3-
BecTKoBaHHeM. [1/1s ocyllaeMblX MHHepaJIbHBIX NOYB B 3aBUCHMOCTH OT
HX MeXaHHYecKoro cocraBa n03a H3BecTH cocrasJser: npu pH or 3,8
1o 3,9 — 5...12; npu pH 5,2...5,3—2...5,5 1/ra.

B TopdsHbix (opraHoreHHbix) mnouyBax HauGoJiee GJaronpusiTHbie
YCJIOBHS /i1 POCTa H PA3BHTHS MHOTOJIETHHX TPaB, O3UMOIl MIIEHHLBI,
suMens co3xatorcsa npu pH or 5,0 mo 5,5, T. e. HeMHOro HHXe, 4eM B
MHHEpaJbHHX NOYBAX, TaK KaK KUCJIOTHOCTb OPraHOreHHHIX nouyB o6yc-
JIOBJIEHAa B OCHOBHOM HOHOM BOJOPOJa, a He aJIOMHHHEM, CO3JalolluM
JOTIOJIHUTEJIBHYI0O TOKCHYHOCTh, KaK 3TO HalbJiofaeTcss B OIJIEEHHBIX
noysax, ocoGenno B [1pukapnatbe (M. M. Hazapenko, 1981). ITostomy
NpH H3BECTKOBaHHH TOpdsiHbiXx nouB pekoMmenaylor mo3nt CaCOs,
paccuutanubie no 1/4 unu 1/2 ruapoHTHYECKOH KHCJIOTHOCTH C Y4€TOM
pH u crenenu HacHIEHHOCTH NMOYBHl OCHOBAHHSIMH.

nasa 5. TABOBAS ®MA3A (ncusenHbli Bo3pyx) MOYB

lasoBas ¢asa (IOYBEHHBIH BO3AyX) — BaXXHH M He3aMEHHMBbIH
GaKTop XKH3HH pacTeHHH, Pa3HOOOPa3HbIX NMOYBEHHbIX OPraHH3MOB, a
TaKXe aKTUBHBIH (aKkTop NoYBOOOpa3oOBaHHs.

Oco60o BaxHasi poJib B KH3HH pacTeHHH, HaceJsIOIUX IOYBy opra-

HH3MOB, U B Mpolleccax NOYBOOGPa30BaHUS NPHHAMJIENKHT OCHOBHBIM
COCTaBJSIIOIHM I[IOYBEHIIOr0 BO3AyXa -— KHCJIOPOLY, YTJEKHCJOTe H
a3oTy.
Kuc/10poi OuBEHHOTO BO3AyXa HEOGXOAMM AJs ABIXaHHs pacTeHHH
H OpPraHd3MOB, B pe3yJbTaTe KOTOPOrO BhifessgeMasi 3HEPrHs pacxo-
JyeTcsl Ha TakHe BaxHble (PH3HOJIOTHYECKHE NMPOIECCH B HUX, KaK nepe-
JBUXKEHHE BELIECTB, IOrJolleHHe MHHEepaJabHbIX coJjefl ¥ BOIBI, [JBHXKe-
HHe npoTonya3Mbl U 1p. OH aKTHBHO y4YacTBYeT B PEaKLHSIX OKHCJ/EHHS
MHHEpaJbHbIX H OpraHHuYeCKHX BelleCTB, NMepeBoAs OLHH 3/JEMEHTH B
TPYZHOPACTBOPHMBIe (OPMHI (¥Keae30, MapraHeu), a japyrue (cepy,
XpOM) B JIETKOPacTBOPHMBIE,

[TouBeHHBII BO3AYX SABASETCS BaXXHBIM HMCTOYHHKOM YTJIEKHCJIOrO
rasa, MCIo/b3yeMOro pacTeHHsMH B mpoliecce (GOTOCHHTe3a. YTIJIEKHC-
JIHl a3, pacTBOPSSACh B NOYBEHHOH Biare, crnocOGCTBYET paCTBOPEHHIO
TakHX MHHepasoB, Kak Kaapuur (CaCOs), noaomur (CaCO;-MgCOs),
cugepur (FeCOj). CuenoBaTesbHO, NOYBEHHBIA BO3AYX HaXOAUTCA B
MOCTOSIHHOIT H TecHOil CBA3M ¢ TBEPROIi, KUAKOH H 6HOPA30ii NOUBHL.
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5.1. CocraB ncuBeHHOro so3ayxa

Boaayx B nouBe HaXOAHTCH B CBOGOAHOM COCTOSIHHH, 3aHHMaeT CBO-
GoxHble OT BOJBI NOPbI, B aJCOPOHPOBAHHOM — Ha NOBEPXHOCTH NOY-
BEHHHIX YaCTHL H B PacTBOPEHHOM — B NOYBeHHOi BoJe. KosnHuyecTBO
BO3JAyXa B MOYBE 3aBHCHT OT NOPO3HOCTH H BJIaXHOCTH IIOYBH, T. €.
yeM GoJibllle HEKAaNHJJNSPHAss MOPHCTOCTb M MeHble BJAXKHOCTb INOY-
BbI, TeM GoJIblile BO3AyXa COAEPKHUTCSA B NOYBe H Hao6opoT. [Tocko/bky
o6liasi MOPHCTOCTh B MHHepasbHBIX noYBax poctHraer 25..80%,a B
Topdsibix B 10 90%, TO comep:kaHHe BO31yXa IPH CYXOM COCTOSTHHH
3THX NoYyB MoxeT 6bITh 25...90% oGbema nousbl. OfHAKO B NPUPOJHBIX
YCIOBHAX BCerja HaXOLHUTCS ONpeACJeHHOe KOJIMYeCTBO BJArH, a Io-
3TOMY coJepKaHHe Bo3nyxa Oy-
JeT HHXKE 3THX BeJHYHH.

[TouBeHHBIN BO3QYX MO cocTa-

5.1. Cocras armocoepHoro
M nousexHoro Bosayxa, Y%

BY 3aMETHO OTJIMYaeTcs OT aTMO- Fasts ovesa | Mouscussin
coepHoro (taba. 5.1). BO3LYX Bosayx

B nousennoM Bo3gyxe 10
CPaBHEHHIO C aTMOC(EPHHM Yr- Asor (Ng) 78,08 78,08—80,24*
JIEKHCJIOTO ras3a  COMNepXXHTCH 5“2}‘{’!’3115"%02)3 2095 20,90— 0,0

TJIEKHCJI ra

6oJibllie, a KHCJIOpPOJA — MeHb- (CO») 003  0,03—20,0
we, CozepxkaHHe a3oTa B HEM Apron (Ar) 093 —
MOXKe€T YMCHbIIATbCA — IIPH HH- Jpyrue rasnt

TEHCHBHOM pa3BUTHH a30TdukcH- (Ne, He, CHy u
DYIOIHX M KJIyOGeHbKOBHIX pacre- AP-) 0,04 -
HHA — HJM YBEJHYUBATBCS —  Anor+aprou
BCJIEACTBHE  JeHHTPH(HKaUHH
a30TcoepKallMX BellecTB H pacnazna 6eikos. IIpu 3TOM conepKanue
STHX OCHOBHBIX KOMIIOHEHTOB TOYBEHHOTO BO3AyXa I0JBEPKEHO
3HAYUTEJbHBIM KO/MeOaHUSIM.

B cocraBe IOYBEHHOrO BO3JyXa MOTYT HaXOAHTbCS B He3HAYMTEJb-
HBIX KOJIHUECTBAX «JIETY4He» OpraHHYecKue COeJHHEHHs B BHJe YIJIeBO-
JOPOJOB XXMPHOTO H apOMAaTHYECKO-

5.2. Copepx O O
Aepwanne Op u CO ro psAa, CJOXKHbBle aJbAeTHIH,

B nouBeHHOM Bo3ayxe, Y obvema

(no U. C. Kaypuuesy) cnuptel U Ap. Ha GonoTHHX M 3a-
60,104EHHBIX TOYBAX B €ro COCTaBe
llepHoso- Illepnoso-
Fay6una no;ua%nuctaa rngesaﬂ MOTYT GbITh NHs, CH,, H,, H.S.
B3ATHA nousa nousa

npoGH, Opnako HauboJsiee BaxcHas poJib
i 0, | €O, | 0, | CO,  pisl MOUBHl H HACCJSIOIUX €e Op-
raHH3MOB IPHHAJJIEXKHT KHCJIOPO-
5 209 01 193 1.:} Ay H yIJIEeKHCJOMY rasy, coaepka-
}52 ggg 8'2 lg-g 12’3 HHe KOTOPHIX 3aBHCHT OT OGILEro
60 206 05 929 195 KOJHYECTBA BO3LyXa B IOMBE, CKO-

pocTtd ero o6mMeHa ¢ aTMOC(epHBIM
H OT MHTEHCHBHOCTH IIPOXOXKJEHHS
B Hell GHOXHMHYECKHX mpoueccoB. [louBeHHBIHi BO3AYX HaXOAUTCS B
HOCTOSIHHOM B3aHMOJEHCTBHH C NOYBOH M ee OCHOBHBIMH KOMIIOHEHTa-
mu (pasamu), okaspiBasi GoJibllIoe BJHSHHE HAa XapaKTep M HHTEHCHUB-
HOCTb NpOTEKawluX B Hell mpoueccoB. BsanMojedcTBHe NOYBEHHOTO
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BO31yXa € TBepHOH, XKUJAKOH MU GHOoda30# NMOYBHl OCHOBAHO HA TAKHX
ABJEHUSAX, KaK: cOpOuus (CTylleHHe ra3oB Ha MOBEPXHOCTH YacCTHL),
ancopbuusi (mucpdysus rasoB B NOpH), XeMOCOPOUHS  (XMMHuecKoe
B3aHMOJEHCTBHE ra30B C BELIeCTBAMH YaCTHI), KANUJJISIPHAS KOHJAEH-
cauus (TMorJIolleHHe NapoB B KANH/MJISPHBIX NOPax BCJEeACTBHe KOHIEH-

5.3. Aunamuka CO; u O, B nouseHHom BO3pyxe
B cnoe nousbl 0...15 cm, % obvema (no M. B. Pesyry)

O3sumas

Nlara Cmechb Tpas Dwennua TMap Osec

npose-
DeHHS

anaan3a I Co. I o, co, l 0, CO, I 0, l co, l 0,

20.1V 0,89 2035 0,89 20,12 2,28 1846 0,34 20,61
20. VI 037 20,58 040 20,72 1,16 19,59 0,38 20,63
20. VIII 2,25 18,55 0,23 20,80 041 20,50 1,15 19,80

cauuy) ¥ GMOXMMHYECKOe NOIJOLIEHHe WJIH BbifleJeHHe ra30B NOYBEH-
HBIMH OpraHH3MaMH.

Conepxanue u aunamMuka O, u CO, B NOYBEHHOM BO3yXe 3aBHCAT
OT THIIA NOYBHI, ee (PH3HYECKHX, XUMHYECKHX U GHOJOTHYECKHX CBOHCTB,
OT CTENEHH ee YBJaXKHEHHs M TEMIIePaTyphl, a TakkKe OT BHAA YrOAHMil
U BO3Je/IbiBaeMOH KyJbTyphl (Taba. 5.2, 5.3).

B BepxHHX ropH30HTaX HOPMaJIbHO YBJIAXKHEHHOMH M XOPOIIO OCTPYK-
TYPEHHOH IOUBBI COAEPXKaHHe KHCJAOPOLA B IIOYBEHHOM BO3JAyXe MaJio
OT/IHYaeTCsl OT HA/JIHYHs ero B armocepHoM. B 6eccTpyKTypHHIX u
nepeyB/aKHEHHbIX II0YBAX C IJOXOH BO3JYXONPOHHLAEMOCTbIO COMep-
ZKaHHe KHCJIOpOLa B INIOYBEHHOM BO3AYyXe MOXKET CHHXKAaThcsl IO Jecs-
THIX JO0Jiedl NIPOLEHTA, a KOHUEHTPALUsl YIVIEKHCJIOTH B HEM HOBBILIAET-
cs 1o 15..20%.

Bosblioe BinsiHMe Ha cocTaB NIOYBEHHOro BO3AYyXa OKa3biBAaeT TEM-
mepatypa I0YBbl. YCTaHOBJIEHAa 3aBHCHMOCTb MeXAY cOJepKaHHeM
CO; u TemnepaTypoii nouBbl (ce30HHOe KoJIeGaHHE): MeHblle paHHeil

BECHOH, MAaKCHMyM B BeCEeHHe-JeTHHI NepHOMA, YMeHbLIEHHe K OCEHH
(puc. 5.1).

5.2. MoTpeGHOCTL pacTeHM) B NOYBEHHOM BO3gyXe

Ins HopManbHONl JKH3HENESTeNbHOCTH KYyJbTYPHBIX PACTEHHH HX
KOPHH JOJIXKHBl HMETb BO3MOXKHOCTb «ABIIIATbY, T. €. yCBAHBaTb H3 MOY-
BEHHOr0 BO3/lyXa KHCJOPOX M BbIAEJATb B OKpy2Kaloliee NPOCTPAHCTBO
MOYBHI YIJIEKHUCJIOTY.

[Tostomy B mouBe, B ee nopax, JOJIXKHO COAEPKATbCS JOCTATOUHOE
KOJIIIYeCTBO BO3JyXa, a B HeM — KHcJopoza. JIuiib HEeKOTOphie pacre-
HUsl (HanmpuMep, U3 JUKHUX — TPOCTHHK, H3 KYJbTYPHBIX — pHC), CTE6-
JIH KOTOPBIX BHINOJHEHBI CIeNU(UYHON TKAHbI0O — a3peHXHMOH H 00-
Ja/Ial0T CHOCOOHOCTBIO NOJaBaTh CBOMM KOPHSIM aTMOC(epHBIH BO3AYX,
kucaopoa. O6 3TOM CBHIAETENLCTBYET yBeJHUEHHE CONEPIKAHHs OKHC-
JIGHHBIX COGCJHHEHHH HeNOCPeACTBEHHO B INpHJeramouell K KOpHIM
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Puc. 5.1. CoaepxkaHHe KHCJODOAAa H YIVIEKHCAOTH B NOYBEHHOM BO3AyXe Ha yHp00-
PeHHOM HaBO30OM YyacTKe noj niueHHue# B DBpoabanke (mo 3. Pacceny, 1955):
1 — Oz; 2 — COa.

30He — pH30ctepe, B KOTOPOH COCPEAOTOYEHO 6OJblle, YCM B OCTaJb-
HOH TOYyBe, MHKpOOpPraHusMmoB. Bosayx, kucjoponx u Hajjexauias
aspauus HeoOXOLHMBI AN KH3HENEATEJbHOCTH PACTEHHIl U NOJe3HOH
MHKDPO®JIOpHl [IOYBHI, YYacTBYIOlleldl B NpeBpallleHHH BaJIOBHIX 3allacoB
NHTaTeJbHBIX BellecTB (a3ora, docdopa, Kalius U ApP.) B OKHCJICHHBIE,
HauboJiee ycBOsieMble pAaCTeHHAMH (POPMHEIL.

CyrtouyHasg norpeOGHOCTb B KHCJAOPOJe KOPDHEH KYJbTYDHBIX pacTeHH
KosneGaercst B npepenax 0,35..1,56 mMr na 1 r cyxoro semecrsa. Oco-
6eHHO HYX/alOTCH B KHCJOpPOAe NPOPOCTalOllHe CeMeHa, a INOBBIlIeH-
HOe CoepXKaHHe YIJIEeKHCJIOThl B NTOYBEHHOM BO3AyXe 3aJepKHuBaeT HX
npopacranue. I1pu HemocTaTKe KHCJIOPOAA B NMOYBEHHOM BO3lyXe pas-
BUBAIOTCA aHa’3po6Hble GaKTepHH, YTO INPHBOAUT K HAKOIJIEHHIO B
NoYBe HEeJOOKHCJEHHBIX H jJaXe 3aKHCHBIX COeIHHEHHH.

IIpuHuMas Bo BHHMaHHE TOKCHYHOCTb GOJIBLIOrO KOJNHYECTBa yrJje-
KHCJIOTHl [Ji pacTeHHH, B TO XKe BpeMsl cJelyeT yKa3aTb Ha HeO00XO-
JAUMOCTb €e NPHCYTCTBHSI B IOYBEHHOM BO3JyXe B ONTHMAaJbHBIX Ipe-
ngenax. Kak ycraHoB/jieHO, KODHH DacTeHHH, KaK H JIHCTbsl, ToXe ycC-
BaNBalOT YTJEKUCJOTY, Nepefaoulyocs no creb/i0 K JHCTbSIM H SBJSA-
IOLYIOCA HCXOIHBIM MaTepHasJoM Ajsi ¢oTocuHTe3a. Bennka poJb BbI-
JejisieMON KOpPHSMH YTIJEKHCJIOTH B OOMEHHOM YCBOEHHH HMH JADYTHX
3JIeMEHTOB IIMTaHHs pacTeHHi, B NEpPBYIO ovepelb KaJHg Henocpen-
CTBEHHO W3 MOYBEHHBIX KaJHHCOAepXKallHX MHHEPAJIOB.

B sutepatype onmucaHbl onbiThl, NOATBEPKAAIOLIHe BHICOKYIO yCTO#-
YUBOCTb HEKOTOPHIX KYJbTYPHBIX PAacTeHHH, B YaCTHOCTH IPEUHXH, K
TNOBHIIEHHOMY coJepxkKaHHio B coctaBe Bo3gyxa CO: M JApyrHX rasos,
B TOM 4HcJe a3ora, HecMoTps Ha Hanuuyue TaKHX AaHHBIX, 75 6OJib-
UIMHCTBA BO3Je/bIBAEMbIX KYJbTYPHBIX pacTeHHH 6/1arONPUATHBIA BO3-
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AYUIHBIA PeXHM MOYBbl — BaxHelillee yCJOBHE MX HOPMaJbHOro pas-
BHUTHS U POCTA.

Heo6xoanmMo Takke yuyuTHIBAaTh KOCBEHHOE BJIHSHHE YIJIEKHCJOTH
Ha YCJOBHS XKH3HH pacTeHHH# M MHKPOOpPraHu3MoB HouBH, B 3aBHcH-
MOCTH OT YCJIOBHH aspaliid CYUIECTBEHHO MEHSETCS COCTOSIHHE HEKO-
TOPHIX coegnHeHHH B mouBe. Takue coeguHenusi, kak CO,;, NOj, SOy,
Fe3+ B nepechlllleHHBIX BOJOI MOYBAaX NEPEXOASAT B BOCCTAHOBJIEHHbIE
dopmel: CH4, NH,, NHj, H,S, Fe2+, Mn?*. IloBHlieHHoe colepKaHue
yraekucaoTol BosfeiictByer Ha pH cpenbl. [TouBeHHHt pacTBOp HpH
3TOM IOAKHCJSIETCA, Pe3KO MEHSIeTCS] PaCTBOPUMOCTb  YrJIEKHCJIOro
Kanbuug (0,013 r/n npu orcyrctBun CO; u 0,4884 r/a npu 109 CO.).

B kucabix mnouBax ¢ochopHas KucaoTa npeobiajaer B BHIe
H2P94, a B menounnix — B BHae H3;PO4, MeHnee poctynHom anst pac-
TEHHH,

5.3. Bo3pyuHble CBOMCTBA,
BO3/1yLIHLIH PEXXMM NCUBLI M €rC perynupoBaHne

ITouBa kak mopHCTOe TeJO BCEerha COLEPXKHT ONpefesieHHOe KOJIH-
9eCcTBO Bo3ayxa. K BO3LyIIHBIM cBOfiCTBAM MOYBHl OTHOCAT BO 3 AY X O-
€eMKOCTb M BO3AYyXONpOHHLaeMOCTh. Bo3AyXoeM-

KOCTb — 00beM HNOYBEHHBIX NOp, 3aHATBIX BO3AYXOM, IIPH BJaX-
HOCTH  TOYBBl, COOTBETCTBYIOIleH  HaHMeHbIIeH  BJIarOEMKOCTH.
BosayxonpoHunaeMocTh — CBOHCTBO MOYBH IPONYyCKaThb

Yyepe3 ce6sg BO3AYX.

Bo3nyxoeMKOCTb M BO3AyXONPOHHILAEMOCTb 3aBHCAT OT THIIA NOYBBI,
ee CJI0XKEeHHS, CTPYKTYPHOCTH, HOPHCTOCTH H CTENEHH YBJaXXKHEHHOCTH.
UeM noyBa MeHee yNJOTHEHaA, Jyylle OCTPYKTypeHa, coAepXHT 00Jb-
Lle HeKaNWJJISPDHOH NOPHCTOCTH H MeHee yBJIaXKHeHa, TeM BHIle ee
BO3LyX0eMKOCTb H BO3AyXONPOHHLAEMOCTb, TeM Jyyllle NMPOUCXOMHT
razoo6MeH MeXay NMOYBEHHBIM M aTMocdepHbIM Bo3xyxoM. IIpouecchl
o6MeHa MOYBEHHOro BO3AyXa ¢ aTMOC(hEePHbIM HA3hIBAIOT aspaliuell uJH
razoo6MeHOM NOYBBEL. A3palysi NPOHCXOIUT B CHCTEME IIOYBEHHHIX NOp,
3al0JIHEHHBIX BO3]yXOM, COeIMHEHHBIX MeXay co6Goit H aTtMocdepoii
NOJ BJHSHHEM CJAeAYIOIHX ¢(akTtopoB: AHG(QY3HH ra3oB, H3MEHEHHS
TeMIlepaTyphl, BJaXXHOCTH NOYBbl, 6apOMETPHUYECKOro [aBJIeHHs, CKO-
POCTH BeTpa, YPOBHS TPYHTOBHIX BOJ, BbilaJ€HHsI OCaAKOB M HcIlape-
Husi. Bce 3TH (pakTophl B NPHPOJAHBIX YCJAOBHAX NO-Pa3HOMy BJIHSIOT
Ha HHTEHCHBHOCTb ra3006MeHa, HO HX COBMECTHOe JeHCTBHe Ha IOYBaXx
¢ XOpolueii BO3LYyXONpPOHHIIAeMOCTbIO 00ecreyuBaeT NOCTOAHHYIO a’pa-
UHI0 MoyYBH. YeM Jyylile NPOHCXOAHT rasoobMeH, tem GoJibliie B MOY-
BEHHOM BO3JIyXe COAEPIKHTCA KHCJIOPOJa H MeHbIlle YyIJIEKHCJOro rasa.

OnHako Ha pa3HBIX THNAX NOYB M B PA3JIMYHBIX FHAPOJIOTHYECKHX yC-
JIOBHAX MO-DAa3HOMY CKJafblBaeTCsl BO3AYIUHBIH DeXuM mnouBbl. Bos-
LOYLUIHEIl PEXXHUM I0YBBI — COBOKYIHOCTb BCEX SIBJEHHH MOCTYNJIEHHS
BO3JyXa B IOYBY, €ro nepeIBHXKeHHs, pacXoaa u oOMeHa rasaMu MexX-
Ly MOYBEHHHIM H aTMOC(HEPHBIM BO3LyXOM.

B noyBax TsXKeJOr0O MeXaHHYeCKOro cocTaBa, OeCCTPYKTYPHBIX
H TlepeyBJax<HEHHBIX, O06JalalollMX HH3KOH TMOPHCTOCThIO as3palluH,
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BO3AYIIHBIH PeXKUM CKJaAbiBaeTcsl HeGJaaronpusiTHO, 4YTO OTPHLATENLHO
CKa3biBaeTCsl Ha NMOYBEHHHX NPOHeccax U ypoXKaiHOCTH CeNbCKOXO3sIil-
CTBEHHBIX KYJBTYP.

OntuMaJbHHIH BO3AYIIHBEI PeXHM B NouyBe (OpPMHpPYeTCs TOTAA,
Korza 20..40% noYBeHHBIX MOP 3aHATO BO3AYXOM H B €ro cOCTaBe CO-
Jep¥aHHe KHCJOpPOZa He CHHXKaeTcs MeHee yeMm Ha 15%, a KoHueHT-
pauHMs yrJIeKUucJoro rasa He npesbiuraer 1..2%.

OG6 onTHMaJbHOCTH BO3AYIIHOTO PeXXHMa NMOYBBI H XOpOllel o6ecre-
YeHHOCTH pacTeHHi H INOYBEHHHIX OPraHM3MOB KHCJOPOJOM MOXHO
CyOUTb N0 MHTEHCHBHOCTH NPOXOXKIEHHS B HEH OKHCJIHTEJNbHO-BOCCTA-
HOBHTEJIbHBIX IpoueccoB. IIpu xopouielt aspauuu u 06eCHnedcHHOCTH
NOYBHL KHCJIOPOJAOM B Hell MHTEHCHBHO pa3BHBaeTCsd a3po6HAasi MHKPO-
¢Jopa, pasnarampoulas opraHHYeckHe BellleCTBa [0 MHHEpAaJbHBHIX, UTO
cnoco6CTBYeT yJy4YlLIeHHI0 NHUILEeBOro peXXHMa MNO4YBHl, B IIEPBYIO Ode-
pedp a3oTHOro. B aspo6GHEIX YCJOBHSX XeJe30, MapraHell, aJIOMHHHH
U JApyrHe 3jeMeHTbl B pe3yJbTaTe peaKLUHH OKHCJCHHS NePeXONST U3
3aKHCHBIX B OKHCHble — HETOKCHYHBbIe [Jisi pacTeHuit ¢opMbl. Hampo-
THB, B CHJIbHO IlepeyBJIaXKHEHHBIX, c1a60a’pHpyeMblX, HeIOCTaTOYHO
obGecleyeHHbIX KHCJOPOJOM MOYBaX, CO3LAIOTCH aHa’3poGHBle yCJIOBHS,
B KOTOpHIX npeobjafaer aHaspoOHass MHKpodJaopa. IIpu atom TOpMO-
3UTCSl pas/ioXKeHHe OPraHHYECKHX BellleCTB, HAYT INOLECCH TOPGhOHA-
KOIJIEHHS], OTJIeEHHS, CHHXKAaeTCs KOJHYeCTBO NOCTYNHBIX A/l pacre-
HUl TNHTaTeNbHBIX 3JIEMEHTOB, YCHJHBaeTCs NEeHUTPUDHKAUMA, a Tak-
JKe OKHCHBble COeJMHEHHS ¥KeJje3a, MapraHua, aJqlOMHHUS NEepPexXOisT B
3aKHCHblE — TOKCHYHBIE AJIST pacTeHHil GopMBHI.

CreneHb BHIPaXKEHHOCTH OKHCJMTE/bHBIX HJH BOCCTANOBHTEIbHBIX
NPOLECCOB B NOYBE MOXKHO NPHHATH KaK 3HayeHHe OKHCJHTENbHO-BOC-
CTAaHOBHTEJNbHOrO MOTEHNHaNa HAH Eh, XapaKTepPH3YIOUIEro 3JeKTpo-
JIBIDKYIIYIOCS CHJy, H3MepseMyl0 NMOTEHUHOMETPOM B MHJJHBOJBLTAX.

OntuMasbHBIl BO3AYIUHBIH U BOAHBIH PEXHMBI H OKHCJIHMTEJBHO-
BOCCTAHOBHTEJIbHbEIE YCJOBHSI IIOYBBl CKJAAbIBAIOTCS NpPH 3HAYEHHUSIX
nokasaress OBII B npenenax 300...500 mB.

ITpu 3nauenusx OBI1<<200 mB B mouBe npeo6saafaioT BOCCTAHO-
BHTEJ/IbHbIe IIPOLIECCH HAj OKHCJHTEJbHBIMH, UTO CBHAETEJLCTBYET O
HeG/arONpHsITHOM  BO3AYLIHOM pexHe, a npu 3HaveHusix OBII>
>600 MB — o HeGnaronpHsaTHOM BOJHOM peXKHMe NOYBHI.

ITonmep:KaHHe WK co3qaHue NPOYHOH CTPYKTYPHI, oGecneyuBaloieii
yCJTIOBHS AJ1S1 OLHOBPEMEHHOI0 CHa0XeHHs pacTeHHi BOLOH U BO3LYXOM,
peixyieHue (06paGoTKa) NOYBH OCTAIOTCSA H ceifdyac OCHOBHHIMH MeEpO-
HPHATHAMH IO NOJLAEPXKAHHIO U YJYYIIEHHIO ee BO3LYLIHOIO peXuMma.
Ha u36bITOuHO yB/1axKHEHHBIX, 6OJIOTHBIX H 326O0JIOYEHHBIX NOYBAX 3TH
arpoTexHHyecKue NpHeMbl MOTYT GHITh 3()()EeKTHBHHIMH TOJBKO Ha (poHe
FHAPOTEXHHYECKOH MeJHOPalUH IO4YB, IVIaBHOH 3ajauelt KOTOpPoH 4B-
JsieTCsl peryJiipoBaHHe BOXHO-BO3LYLIHOrO PeKHMMa, B TOM 4HcCJe H C
NOMOLIBIO arpOMeJHOPATUBHEIX MPHEMOB: yriybJieHHsI aXOTHOro cJos,
riay60KOro phiXJeHHusl, KpOTOBAHHUS, LieJleBaHUA U JP.

B nocsennee BpeMs1 Hayka H NpPaKTHKa CKJOHSIOTCA K MHEHHIO, 4TO
BJIHsIHHEe H3GbITOUHOH YyBJIaXXKHEHHOCTH NOYB HA PacTEHHs 3aKJlo4yaercs
He B NIPSMOM OTPHLATEJNbHOM AEHCTBHHM Ha HHUX BOJH, COmepXKalleiics
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B H30bITKe, a B HeJocTaTKe Kuciopoja. [TostoMy, mo-Buaumomy, ie-
J1ec006pa3HO pery/MpoBaTh BOJZHO-BO3AYIUHBIH peXHM IepeyBJa’kHeH-
HbIX TOYB HE TOJIbKO C NOMOIIbIO THAPOTEXHHYECKHX MEJHOPATHBHBIX
cucTeM (ocylleHHeM — yBJaXXHeHHeM), HO M NyTeM BO3AYIIHHX (KHC-
JOPOAHbIX) MesaHopauuii. Takas MbIC/Ib, HECOMHEHHO, 3acJyXHBaeT
BHUMaHHs H TpebyeT HHXXEHePHO-KOHCTPYKTOPCKOH NpopaboTKH.

IFnasa 6. BMUOMA3A NOUBbI

Hapsny c TBepao#, XHIKOH U ra3oBoil (rasaMu NOYBHI Bexyllas H
onpepensollass poJb B NOYBOOOPa30BaHHUH, B  CBOHCTBAX MOYBLI H
yPOBHE ee IJIOAOPOAHS NPHHAAJIEXHT OHOdase, mpeAcTaBJeHHONR ca-
MBIMH DPa3HOOODAa3HbBIMH HH3LIMMH H BBICIIHMH PAaCTHTEJNbHBIMH Opra-
HH3MaMH, MHOTOYHCJE€HHBIMH MHKDOOPTaHH3MaMH H KHBOTHBIM MHPOM.
Baaromaps 6uodasze nouBoobpasyiolllas Nopoja NOCTOssHHO oforaila-
€TCS ONTaHHYECKHM BellleCTBOM, BKJIOYAIOUIUM KaK 3JEMEHTH 30Jb-
HOrO MHTaHHA, TaK H AKKyMYJHPOBAHHYIO COJIHEUHYIO 3HEPTHIO, H B
el NpoucXoauT GHOMIOTHUECKHH KpyroBopoT BeulecTB. [Tocienuuii npe-
NATCTBYeT BHIHOCY C HHQHUJBTPALHOHHBIMH BOZAMH 3JIEMEHTOB 30J1b-
HOTO NHTAHHA H CNOCOGCTBYET KOHUEHTPALHH U 3aKpEN/eHHIO HX B
BepXHHX TOPH30HTaX CHCTEMBI TIOUBA—>OPraHU3Mbl 6HO(a3bl—>T0YBa.
CrnenoBaresbHO, no48a — HUBAA, GUOOUHAMUHECKAS CUCTEMA, 8 KO-
Topoli sedyuyan pose 8 pOpMUPOBAHUU CBOLCT8 U NPOTEKAOWUX Npo-
yeccos npunadaexcur 6uogpase. Bmecte ¢ TeM ciedyeT NOAYEPKHYTb,
YTO POJIb KaXXJO# W3 rpynn OpraHu3MoB 6uo(assi pasjaHyHA, HO COB-
MecTHasi HX [AeSTeNbHOCTb B 3HAUHTEJNbHOH cTeNeHH Npejolnpenensier
XO0J W HampaBJjieHHe NOouBOOOpa30BaTeNbHOrO Ipoiecca B KOHKPETHBIX
KJAHMaTHYECKHX H THIPOJIOTHYECKHX yCJIOBHSAX.

6.1. PacTutensbHbie cpraHMsmbl

PactutesbHble OpraHH3Mbl IPeACTABAEHB BHICIIH MU BH L aMH —
3eJIeHbIMH PACTEHHSIMH M HH 3 I H M H — MXaMH, JJULIaHHHKaMH H BOJO-
POCIASMH.

3esienast pacTHTENBHOCTh — TJIABHBII HCTOUYHHK OPraHH4YeCcKoro Be-
mecrBa noysbl. OGBIYHO ee JeJAT Ha ABe TPYNNBl — ApeBecHas M Tpa-
BaHucrasa. O6Ge Kak mo KoJuyecTBY o6lleli GHOMAacChl, eXerogHo IO-
cTynamouieif B NOYBY, TaK H N0 XHMHYECKOMY COCTaBY, CyLIECTBEHHBIM
o6pa3oM oTanyarotcs (taba. 6.1.).

JlpeBecHass pacTHTENbHOCTb €XKEroJHO OCTaBJseT Ha NOBEPXHOCTH
NOuYBHl 60JbHIOE KOJHYECTBO ONajka B BHJE BeTBEH, JHCTbEB, XBOH, KOPH
H T. 1., 06pasyIolero Tak Ha3blBaeMyio e CHY0 NOLJCTHJKY, u He-
3HAYHTEJNbHOE KOJMYECTBO KOpHeBO# 6GHoMacchl. OJHOJIETHSS XKe H MHOro-
JIETHSAS TPaBSIHHCTasl PaCTHTENbHOCTb, pa3BuBasi OOJBLIYI0O H TyCTYIO
KOPHEBYIO CHCTEMY, MNOAYAc MpeBbIIAWILYI0 HaA3eMHyio OHoMmaccy,
octasJ/isier GoJibile OPraHUYECKOro BelllecTBA B IOYBE, H3 KoToporo o0-
pasyercs rymyc.
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6.1. BuoMacca, exxerofHbit onag M XMMHUUYECKMUA
COCTaB OCHOBHbLIX THMMOB PacCTMTENbHOCTH, u/fra
(no . E. Poguny u H. A. baaunesuu, 1965)

OpraHKyeckoe BeuleCcTBO 304bHbiE 91EMEHTHl U 230T
s | s |. SR e: | g0 | o28%
Piovemecrss | =5 | §3 |5 §| 88 | £ 55 | Bazz | 2313
= |8 b = ses c2s 50wz
EnbHHKH B
10XKHOH TalirH 3300 73 85 55 27,0 1,55 1,20 —0,35
Ccarnosble
GosoTa 370 40 34 25 6,1 1,09 0,73 --0,36
Jy6pasbl
Jlyrosbie 4000 960 0 65 58,0 3,40 2.55 —0,85
cTenu 250 170 137 137 11,8 6,82 6,82 0,0
Cyxue crenu 100 85 42 42 3.5 1,61 1,61 0,0

Pasnuunble coobuiecTBa 3esieHOH PAaCTHTENbHOCTH CYLIECTBEHHO
OTJIMYAIOTC He TOJbKO KOJHYECTBOM HA3€MHOH W MOJ3€MHOH Macchi,
HO M ee COCTaBOM, a CJeIOBaTeJbHO, XapaKTepoM H CKOPOCTbIO pas-
Joxenus. [{peBecHast pacruresbHOCTh Ooraye, ueM TpaBsiHHCTas, JIHT-
HHHOM, CMOJIaMH, BOCKaMH M [OyOHJbHBIMH BeLleCTBAMH, HO 3HauH-
TeAbHO GenHee yraeBogaMH U Genkamu. [lostoMy ApeBecHbIi onax pas-
JaraeTcsl MeJJieHHee, YeM TPaBsSHOH.

JlecHasi MOACTHJIKA, NMPONHTaHHAA AYOHJBHBIMH BellleCTBaMH, HMe-
€T KHCJYIO peaKLUHMIO Cpelbl, a OCTaTKH TPABSHHCTOH DACTHTEJbHOCTH
nocje HX OTMHDaHHsA obperaloT HeHTpaJbHYyIO peakiuio. IlosTomy Jec-
Hasl NOACTHJIKA pasJjaraercsi NpeuMyllecTBeHHo rpH6aMH, a ‘TpaBs-
HuCTass — GaKTepHSMH.

[ToBepxHOCTHEIE CJIOM NepeyBJIaXKHEHHOIl NMOYBHl, 0COGEHHO BECHOI,
HaceJasI0T BOZOPOCJH, NpeAcTaBJasflHe co60l MeJsbyailiine OpraHU3-
MBI, COlepKalllie B KJeTKaX XJOPOQHJI U CHOCOGHBIE K (HOTOCHHTE3Y.
PassnyaloT TpH BuAa BOJOpOCJeH: 3eJleHble, CHHE-3€JIeHble U AHaTOMO-
Bele. Boopociin, cofepxkalllne XJOPOPHII, aCCHMHINPYIOT YTAEKHCIO-
TY H BBIAEJSIOT KHCJIOPOJ, yJyullas KHCJODOAHBIH peXHM INOYBH H
ycuIMBasi B Heil OKHCJHTeNbHble Ipolecchl. MmeloTcs BHAB BOJO-
pocielt, cnocobHble acCHMMUJIHPOBAThb aTMochepHBI as3oT, yJayyllas
TeM CaMbIM a30THHIH peXXHM NOYBBI, a TaKXKe CTHMYJHPOBATb AEATENb-
HOCTb a30TO(QHKCHPYIOLIUX OaKTepHil.
~ TlouBy Hacens10T TakXKe JHIIAAHHKH — CHMOHOTHYECKHE OPraHH3-
MH rpuba u BojopocsaH. Bojopocab nuinaiiHuKa CHHTE3HPYET OpraHH-
yecKoe BeleCTBO, a rpu6 c NMOMOIUIbI0 rpuda NpHKpenasercs K cyber-
paty, H3BJIeKass MHHepaJibHble BelllecTBa. [Tocse oTMupaHus JHILIaHHK-
kH oboranlalor NOYBy MHHEpaJbHOH H a30THOM MNHIeH, co3daBas yc-
JIOBHS AJISi IOCEJIeHHS BLICILKX 3eJIeHbIX PaCTeHHH.

6.2. MMKXpCCpPraHM3msl

ITouBy Hacejsier OrpoMHOe KOJHYeCTBO CaMhiXx pa3HOOOpasHbIX
MHKPOOPTaHH3MOB — GaKTepHH, aKTHHOMHLETH, TrpHOBI, mpocTeiiline
(taba. 6.2), urparoUIHX UCK/IIOYHTEBHO BaXXHYIO POJb B NOYBOOGPaso-
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6.2. CopepKaHMe MHMKPOOPraHM3MoB B NpothuNe LeNMHHbIX nous
(teic. Ha 1 r noussl) (no E. H. Muwyctuny, 1966)

Tay6una Tymyc o?lgglece Bo|Cnopoobpa-| o ;
Mousa Mo S |MSaepnn | syioume | VUEMEL rpuow
GaxTepuu

JlepHoBO-11030- 0—5 34 1600 180 177 40
aucTas 5—10 33 780 175 61 18,9
(MockoBckas 2030 1,4 168 59 33 0,9
0641.) 40—50 04 77 16 9 0.5
70—80 0,1 20 12 4 0,3
YepHoseM 0—-5 9,2 8950 815 835 37,0
(XapbkoBckast 5—10 9,1 6650 945 1015 36,5
06.1.) 20—30 77 835 825 126 19,5
40—50 4.5 200 169 24 17,2
70—80 2,7 147 127 13 0,3
CeposeM 0—5 2,2 1500 505 780 20,0
(Y3Gekucran) 5—10 2,1 800 350 750 12,0
20—30 1,0 560 96 360 2,4
40—50 0,5 110 69 160 04
70—80 0,3 90 77 150 0,2

Banud. OHH NPHHUMAIOT AaKTHBHOE y4yacTHe B IPOlleccax pasJoXKeHHs
OpPraHHYecKoro BellleCTBa IOYBBI H NpeBpallleHHst ero B TyMyc, B Kpy-
roBOpOTEe a3oTa, yriepoxa, docdopa, ceprl M APYTHX 3JEMEHTOB MH-
HepaJ/IbHOr0 NMHTaHHS. MHKPOOPTraHU3Mbl BbIAEJASIOT GHOXHMHUYECKH aK-
THBHble BelllecTBa, HEOOXOAHMMble /51 CHHTe3a 6eslkoB, (epMeHTOB,
POCTOBBIX M APYrux BelllecTB. HekoTophie U3 HHX CNOCOGHEI aCCHMHJIU-
poBaTh a30T H3 arMocdepbl, NEPEBOAUTL PAL 3JEeMEHTOB MHHEPaJIbHO-
ro NUTaHHS M3 HENOCTYNHHIX ¢OpPM B pacTBOPHMbIE, NOCTYNHble AJs
pacTeHHil, 4TO cNOCOGCTBYeT NMOBBIIIEHHIO NJIOAOPOAHS NMOYBHI.

Cpeau MHKPOOPraHU3MOB, HaceJsIOIIHX NOUBY, HaHGOJee pacnpocT-
paHednslit Bug — 370 GaKTepHH, ofllee KOJHYECTBO KOTOPHIX
MOJKET JOCTHraTh OT COTEH ThiCAY A0 MHJJIHapaoB B 1 r mousbl. Hx
XKHBasi Macca B MaxOTHOM FOPH30HTe KoJeGaercsi B npefenax 3...6 1/ra.
ITo cnoco6y nutaHus Bce GAKTEPHH MOXHO Pa3feUTb HA JBe IPYNIbL:
aBTOTpPOdQHBIE HTeTepOTPODHHE,

[TepBHle ycBauBalOT Yr/eponx H3 YIVIEKHCJOro rasa, a BTOpHeE —
yIryiepoJ OpraHuYecKHX coeJHHeHHH. ABTOTpPOodHbIe 6aKTepHH OCyIIeCT-
BJSIIOT PAJ BaXKHBIX IJg NMOYBOOOpa30OBaHHs INPOIECCOB, TAKHX, Kak
aMMoHH(UKaUHsA, HUTpHHKALHUA, cyJbpodHKaLHsA, OKHCIEHHEe H AP.
[Mpouecc OKHUC/EHHS NS HHX SBJSETCH HCTOYHHKOM 3SHEPTHH, He0O-
XOIHMOM A/ yCBOEHHS Yrjepoma H CHHTE3UDOBAaHHS OPraHHYeCcKoro
BemecrBa. K 310ii rpynne oTHOCATcS HHTpHGHUHpYOIUHe OaKTepHH,
cepo6GaKTepHHU H KeJe306aKTepHH.

TerepoTpodHbie GaKTEpHH OKHCJSIIOT OpraHHYecKHe BelleCTBa pac-
THTeNbHBIX M JXKHBOTHBIX OcTaTkoB. OHHM pa3faraimT yrieBoabl, GeJKH,
JKHpPbl, KHCJIOTHI, BBI3BIBAIOT GpOXKEeHHe YIVIEBOJOB H IEKTHHOBHIX Be-
IlecTB, THHEHHe GeJIKOB, [eHUTpH(HUKAUMIO a3oTa H Aecydbpodu-
KalHio.
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[To Tuny AbixaHust 6aKTepHH AeNAT HA a’pobHble, cnOCOGHBIE XKHTb
npH AOCTylle CBOGOZHOrO KHCJAOPOHA, H aHa3poOHBIE, XHUBYyllHe 6e3
JocTyna cBo6OJHOro KHCJIOpPOAA.

B mouBenHbIX mpoueccax 6oJiblliasi poJib NPHHAAJNEXHT aKTHHOMH-
HeTaM, HUJIH MJecHeBbIM 6GaKTepusM. DTO a3pobHble OPraHM3MBI, XOpPO-
0 pasjaraioliie KJeTYaTKy, JUIHHH, napaduH, BOCK H TYMyCOBbIe
BellleCTBa HOYBH M BRICBOOOIKAAIOIIMe COAEpXKAIHMECHd B HHX MHTaTeNb-
Hble 3J1eMeHTHl /1Sl pacTeHHH.

AKTHHOMHU eTH TNpPeJNOYHTAIOT HeHTpaJbHYIO cpely, MaJo-
TpeGoBaTeNbHBI K BJIAXXHOCTH, a HEKOTODble H3 HHX YCTOHYHBH K 3a-
COJIEHHIO TIOYBHI.

B nouBax 3HauHTeJbHOE pacHpOCTpaHeHHe UMET I p U 6 bl, rias-
HbBIM 06pa3oM nuecHeBole. OHH XOpOHIO Pa3BHUBAIOTCH B KHCJOMH cpele,
HO3TOMY B NOYBAX C KHCJOH peakuuell cpelbl pa3/oxKeHHe OpraHHyec-
KHX OCTaTKOB OCYILIEeCTBJSIeTCsS] NpEeHMylecTBeHHO rpu6aMHu. B Han6oJb-
el Mepe Npoiecc pa3JjioKeHHs rpu6aMH PacTHUTEJbHBIX OCTaTKOB HpO-
SIBJISIeTCS B NOACTHIIKE JIECHBIX MOYB.

B as3po6ubix ycaoBusX rpubHl pasfaraloT YrjieBOAbl, JUTHHH, KJeT-
4yaTKy, GeJKH, XKHDBl H JpPyrHe opraHuyeckde BellecTBa. I'pubhl, Kak U
aKTHHOMHUETHI, 00/1aJal0T JOCTAaTOYHON 3aCyXOYCTOHYHBOCTBIO, KOTO-
pasi oOBbSCHSETCS NOBBILIEHHHIM OCMOTHYECKHM [JaBJeHHeM HX Kie-
TOK, TIO3BOJISIIOLIUM HM Pa3BHBATbCH W Ha 3aCOJIEHHBIX MOYBAX.

Hapsiny ¢ 6akrepusiMu u rpu6aMu B NOYBe PAa3BHBAeTCs H aKTHB-
HO JeficTByeT 6OJbLIOE KOJHYECTBO pPa3HOOGPA3HbIX MpocTeHIIH X
ONLHOKJETOYHB X OPraHH3MOB B BHIe HHOY30pHH, ame6, KO-
HeHoXeK M nap. IlpuueM Haun6Gosiee MHTEHCHBHO OHH [HeHCTBYIOT IIPH
temnepatype nouBnl 20..22°C u pocTaTOYHbIX 3amacax BJaru B Hef.
B xapkue u 3acyluiuBble NepHOALI TOfa OHHU NEpPeXOAdT B COCTOSIHHE
NOKOS. DTH OPraHU3Mbl MPEHMYILIECTBEHHO a3po6bl H NMHUTAIOTCH Opra-
HHYECKHM BeLlecTBOM, B TOM 4YHCJe H KHUBHIMH Gakrepusmu. [losaTomy
yeM Ooraye Nnoysa OpPraHHYECKHM BCILIECTBOM, TeM HHTEeHCHBHee pas-
BHBAIOTCS NpOCTelillHe,

6.3. YXuBCTHBLIN MUP NOUBLI

K XHBOTHOMY MHpy, NpHHHMAIOIleMy aKTHBHOEe y4yacTHe B XKH3HH
NOYBbl, OTHOCSTCSA KakK GeCHO3BOHOYHBIE, TaK U I03BOHOYHble, bBecrnos-
BOHOYHHEIE -— 3TO JOXKJeBble YePBH, MyPaBbH, TEPMHTHI, JHUYHHKH XKY-
KOB U pas3jnyHble HacekoMble. Cpenu 3TO# rpynnel XKHBOTHOTO MHpa
HOYBbl 0c060€ BHMUMaHHE 3aC/JyKHBAIOT HOXKAEBble uyepBH, obllee KO-
JIMYECTBO KOTOPBIX MOXET AOCTHraTb OT HECKOJbKHMX ThICAY OO He-
CKOJIbKHX MHJIJIHOHOB 0co0elt Ha rekrap.

[lepememiasice B mouBe, HOXKJIeBble YepBH INEPEeMEINHBAIOT ee Mac-
Cy, aKTHBHO nepepabaThiBalOT PaCTHTE/bHbIE OCTAaTKH, NPOHH3BIBAIOT
MHOTOYHCJI 2HHBIMH XOJaMH, Nponyckas Nnpu 3ToM 6oJbllyi0 Maccy nod-
BBl yepe3 KullleyHblll TpakT. IlouyBa, npoieaiias yepe3 KHIIEYHHK yep-
Beil, COAEepXKHUT GOoJblle ryMyca M TOTJIOUIEHHOro KaJbliHs, obJazaer
MEJIKO3€PHHCTOH JOBOJIbHO BOAONPOYHO# cTpyKTypoii. CienoBaresbHo,
JOXJeBhle HepBH yJy4yulaloT (pH3HYECKHe CBOMCTBa INOYBH, YBEJIHYH-
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BalOT ee CKBaXXHOCTb, JeJ1aloT ee GoJsee PBHIXJIOH, BO3AYX0-H BOZONPO-
HH1laeMo#i, cnoco6CTBYIOT GoJiee rny60KOMY NIPOHHKHOBEHHIO KOPHEBBIX
CHUCTeM DacTeHHH.

UTto ke KacaeTcsd MypaBbeB, TEPMHTOB, JHYHHOK KYKOB H HACEKO-
MBIX, OHH TaKKe CIOCOOCTBYIOT, XOTS H B MeHblllell CTeNeHH, yAyulIeHHIO
NOYBHI, [lepeMelINBas ee W Noexass pacTutesabHble ocraTku. Ilocie or-
MHpaHHS OHH o6orauiaioT NOYBY OPraHHYeCKHM BelLeCTBOM.

Ilousa — MecToOGHTaHHe Pa3JHYHBIX NMO3BOHOYHBIX XKHBOTHBIX —
KPOTOB, CYCJHKOB, XOMSAKOB, Mbllieil # ap. I'pbI3yHbl TOXe cnoco6CTBY-
IOT NepeMelUMBAHHIO 3HAYHTEJIbHOTO KOJIHUECTBA IMOYBEHHOH Macchl,
JyulleMy NPOBETPHBAHHIO MNOYBHI H YCKOPEHHI0 BHHTHLIBAHHSI aTMO-
cepHBIX 0CaKOB.

Takum o6pasom, 6uodasa noussl 6Jarojaps ee pasHoo6pa3HOMY
BHIOBOMY COCTaBYy, MHOTOYHCJEHHOCTH OPTaHU3MOB, MPHUCHOCOO6JEHHO-
CTH MX K YCJOBHSIM BHellHeil (NOYBEHHOH) cpenbl Hrpaer GOJBIIYIO
poJib B NpEBpaIleHHH BeLLeCTB, KPYrOBOPOTe 30JIbHbIX 3/1eMeHTOB MHILH
pacTeHuil, HaKOIJIEeHHH B NOYyBe a30Ta, ¢ochopa u APYyrHx GHOreHHBIX
3JIEMEHTOB NHTAHUS PACTEHHH, YJIYYIIEHHH OCHOBHBIX CBOHCTB M peXKH-
MOB M04YB, ONpeJessOlIHX YPOBEHb HX MJIOZOPOLHUS.

buodasa nouswl, rymyc, MHHepasbHas 4acTb H IOYBEHHBIH pacTBOp
ee — BCe 3TO cJOXKHasfg OGHOJMHAMHYecKas cCHCTeMa, NOCTOSHHO pas-
BHMBAlOUIAsICA H HAXOASALIAsCS BO B3aHMOJEHCTBHH ¢ OKpyxXKawuied cpe-
J. ()8

Fnasa 7. MOINOTUTESNIbHAS CNTOCOBHOCTDb MOYBbLI
U CBA3AHHBIE C HEH MPOLLECCDI

B nouse xuakas ¢asa s3aumoneiictyer ¢ Tepaoi. Haubonee ak-
THBHO 3TO B3aMMOJeliCTBHe MPOHUCXOAHT MeXIy KaTHOHAMH H aHHOHAa-
MH pacTBODEHHBIX coJleli H TBepAoi ¢asoii mouBsl. Hannuyue B cocra-
Be TBepAoH ¢a3bl NMOYBBI TOHKOOUCIEPCHBIX KOJJIOHAHBIX YacTHI, a
TaKxe MNOPHCTOCTH, 06pasyeMoil NMPH CJAOXKEHHH PasjIMYHBIX MO pasme-
paM yacTHl, 06YyCJOBJIHBAETCS CNIOCOOHOCTbIO NMOYBHl 3aAE€PKUBATHL Be-
HIeCTBa, KOTOpble B Hee MONafaloT. JT0 MOryT OBITh BellleCTBa B MO-
JIEKYJISIPHOM H HOHHOM COCTOSIHHH, CYCNEH3HH H KOJIJIOHJHble PacTBO-
pH, TeJa MHKPOOPTraHH3MOB.

SIBnenye morJiolleHHs BellleCTB M3 IIOYBEHHOTO PacTBopa, a TakK-
JKe 1apoB, rasoB H HaXOASIUHMXCS B ra3ax B3BeLUGHHBIX YacTHL, MHKPO-
OpPraHU3MOB HAa3biBalOT INOTFJOTHTEJbHOH CNOCOOGHOCTbHIO
no4yYB.

Hmenno c siBlieHHeM IOIVIOIIEHHS B MOYBe CBSI3aHBl OCOGEHHOCTH
No4YBOO6pPa30BaTeNbHbBIX NPOLECCOB, POpMHPOBaHHe ee peakLuH, HH3H-
YyecKHe CBOICTBA, oNpenpesoliue cnelupuKy U Heo6XOAHMOCTb NpHMe-
HEeHHS THAPOTEXHHYECKHX H XMMHYECKHX MeJHOpallMii H Jaxke arpoTrex-
HHYECKHX NMPHEMOB.

H3yueHH10 mNOrJIOTHTENLHOH CNOCOOGHOCTH NMOYBH YIENAJH MHOIO
BHUMaHHs BHJHblE YueHble-HCciegoBaTeNu cBoero BpeMenn T. I'peM
(1805—1869), I1. A. Kocrbiue (1845—1895), K. K. I'empoiin (1882—
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1932), ero passuau B cBoux tpyaax B. P. Buabsamc, M. H. Autunos-
Kaparaen (1888—1965), A. H. CokosioBckuii (1884—1959), H. 1. T'op-
6yHoB (1978) um npyrHe pbijarouldecs; yyeHble NOYBOBE[bl, arPOHOMBI,
XVMHKH H (PH3HKH.

7.1. Bupnl nernetuTenbHoi cnocobHoCcTH M uX npupoja

B 3aBucHMOCTH OT xapaKTepa IOIJIOUIEHHs BeIIeCTB INOYBOH
K. K. Tempoiin (1922) ycTaHoBHJ NSThb BHAOB IOTVIOTHTEJNBHOH CIO-
coGHOCTH: MeXxaHHueckKas, OHoJormyeckas, Gu3HYe-
cKasg, XUMHuecKass H QUH3HKO-XHMHUYeCKas.

MexaHnHuecKkas NOTrJOTHTeJbHAasg cNOCOOHOCTH CBSI-
3aHa C MOPHCTOCTbIO NMOYBH], CIIOCOGHOCTBIO ee 3aJepXKHBaTh YACTHILH,
‘B3MyueHHble B BOJe€, JHAaMeTP KOTOPBIX GoJblie gHaMeTpa NMOYBEHHBIX
nop. MexJay MexaHHYeCKHMH 3J€MEHTaMH H arperataMu BCerja ecTb
NpPOCTPAHCTBa B BHJe CJOXKHOH ceTd nop. OHH UMeloT pasiuyHyio gop-
My H AHaMeTp, HepeikKO INpPepPhIBAIOTCS H 3aKAHYMBAIOTCS TYINHKaMH.
B pesynbraTe nouBa 3ajep:kuBaer (IOIJIOLIAET) YaCTHIb, KpYIHEe
AnaMeTpa nop. MexaHHyecKoe MOrJIOLIEHHe YCHJIHBaeTcs HO Mepe
3aKkaJHBaHHUA (KoJpMmaraluu) nouswl, [Ipu MexaHHuecKOM TO-
TJIOUIEHHH B MeJIKHX NOYBEHHBIX MNOpax 3aJepKHBAIOTCA TaKXe OT-
JesibHble MHKPOOPTaHH3MBI.

BrnosnoruuecKkas HOrJOTHTeJbHAas CONOCOGHOCTL —
NOrJIolleHHe M 3aKpellJieHHe BeLIecTB B Tejax opraHusmoB, OHo ocy-
IeCTBASAECTCS PACTEHHSIMH, MHKPOOPraHH3MaMH H XKHUBOTHBIMH, OOH-
TalOIIMMH B NOYBe, B mepHoa HX XH3HU. OcoGeHHOCTbIo GHOJOrHYec-
KOro IOTJIOLIEeHHSI siBJIgeTC ero U36upaTeJbHOCTb, T. €. YCBOEHHE Opra-
HH3MaMH H3 pacTBOpPOB Haubojee HEOOGXOAMMBIX I/ HHX BELIECTB IPH
HX MHHMMAJIbHOM COIEp’KaHHH B NPHCYTCTBHH GOJBIUHX KOJHYECTB
Apyrux coeinuneHuit. Ilocsie oTMHpaHHSI OPraHH3MOB B BEPXHHX TFOpH-
30HTaX MOYB B TyMyce aKKYMYJHDPYIOTCSA TaKHe GHOreHHble 3JIeMEeHTH,
Kak a3oT, pocdop, Kaabuuii 1 ap.

du3nyecKas nNOrJOTHTEJbHAas i CIOCO6HOCThL (aNo-
asipuas ancopbuus) o6ycloBJNeHA ABJEHHSIMH IOBEPXHOCTHOTO
HaTsXKeHHUSl H Bbipa’kaeTcsd B yBeJHYEHHH WJH YMEHbIUEHHH KOHLEHT-
pallu¥ MOJIeKYyJl pacTBOPEHHOro BellleCTBa B NOrPaHHYHOM CJIOE PacT-
BOpa, OKpyXalouieM IoYBeHHHle KoJJIoHAbl. CTeleHb BHIPAXKEHHOCTH
ee B [I0YBE 3aBHCHT OT HaJIMYHMS KOJJIOMJOB, HX KauyecTBa, MexaHHYec-
KOTO €OCTaBa, MPHCYTCTBHS NEePBHYHBIX H TJIMHHCTHIX MHHEpPaJoB Op-
FaHHYECKHX KOJJMOHIOB. PH3Hyeckoe MNOrJolleHHe OO6YCJIOBAHBAETCS
cB0OOIHOH NOBEPXHOCTHOI 3Heprueil NOYBEHHBIX YACTHIL,

CorsacHo 3akoOHaMm (PU3HKH, Ji06as DHCNepCHast CHCTeMa CTPEMHT-
¢l YMEHbIUHTb CBOIC NMOBEPXHOCTHYIO 3HEPTHIO, YTO OCYILECTBJSETCH
NpH YKPYNHEHHH AHCHepcHOH (asbl WM yMeHbIIEHHH NOBEPXHOCTHOrO
HaTAXKeHHs.

ITpu ¢usnueckoit ancopOLHH NMPOHCXOAHUT NOIJIOLIEHHE NMOYBOH Ile-
Jbix MoJsiekyJs. EciH npu 3TOM NOrJiomlaloTcsl BellecTBa, MOBBILIAIOIIHE
NOBEPXHOCTHOE HATSXKCHHe, TO B pe3yJbTaTe BO3HHKAeT SBJIEHHE OT-
puuarejJbHOH aAcOpOLHH, IPU KOTOPOM Ha rpaHHie pasiena AHcOEp-
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cHOH (a3nl M AHCIEPCHOHHOH cpelnl co3jaercs Gojiee HH3KAs HX KOH-
IeHTpalus, 4eM B OcTalbHOM o0beMe NOYBEeHHOro pacrsopa. IIoBH-
HIQIOT NMOBEPXHOCTHOEe HaTsXkeHHe, HanpuMep, ool Cl-, NO;—. Ilpu
‘OTPHLLATE/IBHON aJCOPOILHH OHH YHOCATCS BOZOM, NMepeABHraloleics 10
npoduJio noyssl B GoJiee ri1y60KHe FOPH3OHTHL H JaXKe 3a ee MPeAeHl.
YnaneHue XJIOPHAOB H3 NOYBBl — MOJIOXKHTEJbHOE SIBJEHHe, TaK KakK
H30BITOK XJIOP-HOHA OKa3biBaeT TOKCHYecKoe JeficTBHe Ha pacTeHHS.
Ortpuuatenbnas afcop6unsi H cnabGoe 3aKpelnJieHHe HHTPATOB B NOYBE
B arPOHOMHYECKOM OTHOIIEHHH — IMPOLECCH HexesaTeabHble. BeIHOC
3a npejesbl KOpHeOOHTAaeMOro cJ0osl HUTPAaTOB MOHHIKaeT ypOXKaiHOCTh
pacTeHHUH.

XuMHUeCcKOe NOTrJOlleHHe — 3TO0 CHNOCOGHOCTb MOYBH
3aKpenysiTb B (opMe TPYAHOPACTBOPHUMEBIX COeAMHEHHH HOHBI, NMOCTY-
nallye B NOYBEHHBbIH pacTBOp. 3aKpelnJjeHHe HOHOB B pe3yJbTaTe XH-
MHYECKOro MOrJIOIIeHHS] NPOHCXOAMT, KOrja B IIOYBEHHOM pacTBOpe
COJEpKHTCS cosb, OOpasymollasi C BelleCTBaMH, HaXOAALUHMHCSA B
noyse, B TOM YHCJe B IOIVIOLIEHHOM COCTOSIHHH, TPYZAHOpPAacTBOPHMbIe
coeauHenus. Tak, B NoyBax, HMEIOIIUX HEHTPaJbHYIO WM caabollesoy-
HYIO peakLHMIO (YepHO3eMbl, KalITaHOBble CepO3eMbl), BHOCHMEIe (oc-
¢dopuble yao6peHus: nocje o6MeHHON peaklUMH MeXjl1y KaTHOHOM YA00-
PeHHsl M TMOIJVIOLIeHHBIM KaJbllueM 3aKpeIJsiioTcsi BCJeAcTBHe obGpa-
30BaHHs TPYIHOPACTBOPHMBIX COeJHHEHHH — (OCHAaToB KaJbLHUS:

Ca NH; Ca(I—12PO4)2
[TTIKK} Ca +nNHH,PO4— [[TKK] NH; + CaHPO,.
Ca NH; Ca3(POy):

B kpacHozemax M NOJ30JIHCTHIX MOYBAX C KHCJOH peaklHeil Bcaen-
CTBHe B3aHMOIeicTBHS cBOOOAHBIX IHIPATOB OKHCJOB XKeJje3a ¢ ¢oc-
($haT-HOHOM OCYIUeCTBJSETCSs XHMHYecKoe IorjouieHHe ¢ocdar-HOHA B
pesyJbTate o6pa3oBalHs TPYNHOPACTBOPHUMBIX (hocdaToB KeJsesa:

Fe(OH) ; 4+ HPO ,—>FePO, +3H,0.

B co/MOHLOBHIX NOYBax cO WIEJNOYHOH peaklHell TakkKe BO3MONKHO
3aKpenyieHue (pocgarT-HoHa NPH BHECEHHH B HHX THICA:

3C3$O4+2N33PO4=C33 (PO4) 2+3N32504.

dusuKo-xMuMHYECKass MNOTrJOTHTeJbHasg Ccnocob-
HOCTbh NOYB O6yc/aOBaMBaeTcsd ajacopbuueli HOHOB B JBOHHOM 3JeK-
Tpuueckom cjoe KoastounoB. K. K. Tegpoitny (1955) mHaseiBanm ee
o6Mennoil. Ecaum mouBy o6pa6oTaTh pacTBOPOM COJIH, TO NpOu3oHzeT
o6MeHHasl peaKLUs MeXIy KATHOHAMH pacTBODEHHOH COJIH H KaTHOHa-
MH, HaXONSIIHMHCH B CJ0€ KOMIIEHCHDPYIOIUHX HOHOB KOJJIOHAHBIX
mune/t. [Ipy 3TOM 3KBHBaJIeHTHBIE KOJIHYECTBA KaTHOHOB MEHSIOTCH
MecTaMH, T. €. KaTHOHBI H3 pAacTBOPOB NepedAyT B CJIOH KOMIIEHCH-
PYIOLIHX HOHOB, @ KATHOHBl M3 CJIOS KOMIEHCHPYIOIIHX HOHOB — B
pactsop.

COBOKYNHOCTb KOJIJIOMIOB NMOYBBI, CIOCOGHBIX K peaKuusaM OGMeHa,
K. K. I'eppoiilf Ha3piBajJ NOYBEHHB M MNOTJOMAKWIMHM KOMI-
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aekcoMm (IITIK). A. H. Coko/n0Bckuil cuuras Gosee npaBHIbHBIM
HasBaHHe MOYBeHHB I KonJaouAHB A Komnaekc (ITKK), rak
KaK NOrJIoLleHHe NPOHCXOAHUT B OCHOBHOM KOJIJIOHIHOM YacCThIO MOYBHI.
Katuonbl, Haxogsuluecs B KOMIEHCHPYIOUIEM CJIOe KOJIIOHAHHX MH-
e/ U CHOocOGHble K peakuussM oO6MeHa, Ha3BaHbl MOTJOILLE HH bl-
MH, HIH OO MEeHHBI M H.

Ou3NKO-XHMHYECKAsi MOTJIOTHTeJNbHAsE CHOCOGHOCTb y IOYBEHHBIX
KOJIJIOHJIOB, 32pSIXKEHHBIX OTPHLATEJNbHO, NPOSIBJASIETCS MO OTHOLIEHHIO
K katuonaM. Hanpumep, peakunio o6mMena mexay [1KK noussl ¢ pact-
BODOM XJIOPHCTOTO KaJiusi NPeACTaBJSIOT cJjelyloliefi cXxeMo:

Ca K
[HKK]l\}’lig+ nKCl=[ITIKK]K + CaCl,+MgCl,+ HCI.
K

TeopeTHueckH MOXHO AONMYCTHTb, YTO B CJyyae INOJOXKHTEIbHOrO
3apsifia KOJIJIOHZOB, MOTJIOWaTbcs GynyT aHHOHB. Tak, ecau mopefict-
BOBAaTh Ha KpaCHO3eM, COJepKalllHil MOrJoIeHH bl (poctdar-HOH, pact-
BOPOM eJIKOTO HaTpa, TO AOJXKHA NMPOH30ATH peaKuHs

[[IKKJH,PO, +NaOH == [[TIKK]OH-+NaH;PO,.

B APHAHBIX YCJNIOBHAX T€UYCHHE €€ CYLUECCTBCHHO OCJOXKHACTCA.

7.2. CoctaB COMEHHbIX KaTHOHOB
M €MKOCTb NOrnclieHMs Noys

Passoo6pasue ycioBuil H ¢akTopoB NouBoOGpa3oBaHus, 0cobeH-
HOCTH T0YBoOGpa30BaTeNbHOrO Npolecca OGYCJAOBIHBAIOT PpasjuuHe
cocTaBa O6MeHHBIX KaTHOHOB Yy Pa3JIHYHBIX THNOB noys (raba. 7.1).
Mpeo6napamue o6MeHHBle KaTHOHbl B YepPHO3EMax — KaJblHUd H
maruufi. KpoMe KaTHOHOB KaJIbLiHS M MarHusl NOA3CJHCThle H 1€PHOBO-
NOJ30JIHCThIE NMOYBHLI COAEPIXKAT TaK¥kKe B INOIJIOLIEHHOM COCTOSIHHH BO-
IopoA U afdoMuHHIA. B coJioHIAaX M COJIOHUEBATBIX MOYBax B COCTaBe
O6MEHHBIX KAaTHOHOB HMeEeTCss HEeKOTOpPOoe KOJHYECTBO MOrJ/iolieHHOro
HaTpHs. B KpacHo3eMHBIX NMOYBax B cocTaBe OGMEHHBIX KATHOHOB Ipe-
06/1a1a10T BOJAOPOA H aJIOMHHHII, KOTOpbie MOryT 00yCJ/IOBJIMBATh BbI-
COKYI0 THAPOJNHTHYECKYIO KHCJIOTHOCTb 3THX IOYB.

B 3aBucumoctH OT cocTaBa norJouleHHbix katuoHoB K. K. T'en-
poiiy (1955) npensioxHa HAeMUTb Bce NOYBHl HA HacCblUi€HHBle H
HeHacbiIleHHbBle OCHOBAaHH S MHU. HachillleHHble OCHOBAHHSIMH
NMOYBH TOYTH He COAEpPXKAT MOIJIOLIEHHBIX BOAOPOAa H amioMHHHs. K
HAM MOXKHO OTHECTH YepHO3eMbl OGBIKHOBEHHble H IOXKHBle, KallTaHO-
Bble H Apyrue nouBbl. [TouBbl HeHachIleHHble OCHOBAHHSIMH COJEpP¥Kar,
Hapsily C KaJbllMeM H MarHueM, Takxe IOIJIOLleHHkle BOJOPOA H aJio-
MHHAHA, DTO — INOA30JUCTHIE, AEPHOBO-NOL30JHCTIE, KPACHO3EMHbIE H
Ipyrue NOYBHI.

HaunyyiuuMiH arpoMesIHOpaTHBHBIMH CBOHCTBaMH 006JafaloT mod-
Bbl, Y KOTOPBIX, NMOJ0GHO 4epHO3eMYy, B cOCTaBe OOMEHHbIX KaTHOHOB
npeo6/afaloT KaTHOHBI KaJblHs, a APYrHe KaTHOHBI 3aHHMAIOT NMOAYH-
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7.1. CoctaB O6MeHHbIX KATMOHOB M EMKOCTb NOTIOW\EHMS
B nouysax CCCP (8 mr-3ks #a 100 r noussbi)

I O6MenHbe KaTHOHB | Eg
Tay6uua % E g
Tousa 0%;;;'&2, I‘yr.;‘yc. E = §_ = £ g g gs AsTOp
ou 2| E| 5| 8|88
g 3| 8| 2 |a2|588x

JepHoso-nozx- 0—10 1,7 20 03 33 Her 56 41 H.C.Crannuc-
30MCTas Jer- 10-20 16 17 04 33 , 54 39 nasuuyre n
kocyramuucras  80—-90 03 58 14 28 , 100 72 A W. llse-

120—130 He 49 08 1,7 74 77 jpac, 1962
orpes.

Cepas snechaa 0—10 39 194 31 64 Her 289 78 TL T. Aze-
cpepsecyrandnc-  20—-30 3,2 17,9 29 61 , 269 77 puxuu u
Tas 40—50 21 150 22 46 . 21,8 79 E. I1. Tuxo-

80—90 07 96 2,5 23 , 144 84 ga, 1963

Yepuogem ta- 0-—10 96 460 9,1 3,0 Her 581 95 TII TI. Anepuw
NUYHBIA /M- 20—-30 76 444 75 20 . 9539 96 xuH W
HUCTHI 60—70 4,1 367 70 08 , 445 98 E. II. Tuxo-

80-90 31 364 70 Her . 434 100 pa, 1963

Cononern, yep-  2—8 46 128 44 29 20,1 100 H. U. Ycos,
HoseMHbIH cpea- 10—16 28 14,1 11,2 ., 104 357 100 1948
HecTonbuaTsi 74—80 02 20,2 6,5 . 76 343 (00
TSAKEJOCYT I~ 100—106 He 214 7,1 N 6,4 349 100
HUCTDIH oupen.

Cseryio-Kali- 0--15 26 248 48 Her 14 31,0 100 H. I. Vcos,
TaHoBasi COJIOH- 22—32 19 213 82 , 1,5 31,0 100 1948
Lesaras 72—82 07 140 89 , .58 287 109

110—120 He 150 96 , 32 278 100
onpen. )
Kpacrosem 3—6 30 13 07 263 Her 283 7 W. [ Tam-
CYTJIMHHCTBIA 17—25 He 1,2 1,2 448 , 472 5 kpemiggze,
onpen. 1955
60—70 1,5 1,1 320 , 346 8
120—-130 1,5 1,1 261 , 287 9

HEeHHble MeCTa, HO HMX HaJuyie HeOGXOIHMO JHJs IHTaHHS pa-
cTeHui.

CTenens HACOLLUEHHOCTU NO4BbL OCHOBAHUAMU — OTHOULEHUe CyM-
MbL OOMEHHbIX KATUOHO8 K CYMMe Tex e KATUOHO8 U 2udpoauTuyec-
Kol KucaoTHocTu noyssl. OHa onpegensiercs popMyJoi

S
V= —
S+ H
rie S — cyMMa OGMEHHBIX KATHOHOB; H — THIPOJNHTHYECKAS] KHC-

JIOTHOCTb, MI-3KB Ha 100 r noushl.

YuHuTBIBasi BaXKHYIO POJIb KaJbLHs B JOPMHPOBAHHH CTPYKTYPH NOY-
Bhbl, €€ peaKuHuH, GU3HYeCKHX CBOHCTB, PUKCAIMH ryMyca B npoduse nou-
BH, A. H. CokosoBckHii emte B 1919 r. MpefJIOXKH BMECTO A€JIEHHS NOYB
Ha HacHIIIEHHble M HeHachlllleHHble OCHOBAHHSMH oOnpelelsaTh MO K a-
3aTeNib CTeNEeHH HAaCH UIEHHOCTH NOYBH KaJbLHEM.
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Crenenp HachlIIEHHOCTH MOYBHI, ee KOJIIOHAHOII YaCTH, KaJbLHEM
nonyvyaloT no ¢opmyJae
_A—-K

A

S 100,

rae S — creneHb HachILEeHHOCTH NMoyBbl, %; A u K — 3HauyeHHs MOLJO-
uienuss HoHoB cooTBercTBeHHO NH, u Ca/y, Mr-skB Ha 100 r nouBwbl.

Omnpenensisi Ha/iuuHe OGMEHHBIX KaTHOHOB B KOHKDETHBIX IOYBaXx,
MOXHO YNpPaBJATb MX COCTaBOM H TaKHM NYyTeM YJayYllaTh CBOHCTBa
NOYBBI MO0 OTHOIIEHHMIO K BO3Je/bIBAEMbIM DPACTEHHSIM HJH B JPYTHX
HeNsiX.

ITpuemsl, nosBoJsiiolLllie NPAKTHYECKH H3MEHSTh CBOHCTBA MOYB H
TPYHTOB B 3aBHCHMOCTH OT (eJefl W HamnpaBJeHUs HX HCI0Jb30Ba-
HHSI, — H3BECTKOBaHHe, THICOBAaHHE, MepresieBaHHEe, KHCJIOBaHHe H
0COJIOHIIEBaHUE.

B 3aBHCHMOCTH OT KOJIHMYeCTBa MNOTJIOIIEHHBIX KAaTHOHOB MOYBH H
OTJe/bHble TOPH3OHTHl CYLIECTBEHHO OTJAHualoTc. BeauuuHy (BHI-
paxK€HHOCTb) INOTJIOTHTEJNbHOM CNOCOGHOCTH NMOYB XaPaKTEPH3YIOT CyM-
Ma TOTJIOIIEHHBIX OCHOBAHHH H €MKOCTb MOIJIOLIEHHS.

Cymmoi nozaoujenuvlx ocrosanuii (S) HasbiearoT obujee KOAU-
4eCT80 nozaoujeHnblx ocHosanuil (Cat2, Mg?t, K+, Nat, NH,*t). Cyxn-
MAPHOE KOAUHECTBO CNOCOOHLLX K OOMEHYy NOZAOULeHHBLX KATUOHO8 HA-
3b618Q10T eMKOCTo10 nozaouwenus no4ssl (E). Kak cymMMmy mnor/ouieH-
HBIX OCHOBaHMH, TaK H €MKOCTb MNOIJIOUIeHHS BhIpaxKalOT B MHJLIH-
rpamMM-skBUBasieHTax Ha 100 r noussl.

EMKocTb morsiolenus nous Kose6Jercsi B WIHPOKHX npenenax. Ona
3aBACHT OT MEXaHHYeCKOro W MHHEepaJorH4ecKoro cocraBa, OT COJep-
JXKaHHA KOJJIOMZOB M peakuuH pactBopa. I[TouBel TSXKeJoro Mexauu-
YeCKOro cocraBa UMelT GoJiee BBICOKYIO €MKOCTb IOIJIOUIEHHS, 4eM
JIeTKue.

CocTaB TNOIJIOLIEHHBIX KAaTHOHOB BJIMSeT Ha (H3HKO-XMMHUECKHE
cBolictBa nouBbl (pH), MOABHXKHOCTD OPraHHYEeCKHX BellECTB M CTe-
NeHb QHCIEPCHOCTH MHHEpPAJIbHONH 4acTH MOYBHI,

CocTaB H coOTHOlIeHHe OOMeHHBIX KaTHOHOB CYIIECTBEHHO BJMSIOT
Ha arperaTHOCTb NOYBBl H ee (pu3uueckue cBoiicTBa. IlouBhl, HacH-
IIeHHble KaJbLIUEM, OTJIHYAIOTCS arPOHOMHYECKH LEHHOH BOAONPOYHOMH
crpyktypoil. CoJsioHuoBble nmouBbl, copepxaitue 10..20% o6GMenHoro
HaTPHUS OT €MKOCTH IIOIJIOIIEeHHsI, HMeloT HeGJaronpHATHYIO B arpoHO-
MHYECKOM OTHOILEHHH CTOJI6YATYI0O M FIBIGHCTYIO cTPYKTYpy. OHH Jum-
KHe, MaxKyliMecss H CBfI3Hble BO BJIaXKHOM COCTOSIHMH, TBepJAble — B
cyxoM. BpeMs, Ha npoOTsKeHHH KOTOPOro COJIOHIB HanGojee Jierko
NOAAAOTCS KpOlIeHH0 U 06paboTKe (CreJOCTh NMOYBHI), Y HHX HaMHO-
ro Kopoue, yeM y YepPHO3€MHBIX, HACHIIEHHbIX KaJpllHeM I10YB.

3HaHHe CBOMCTB MOYBbI, O0YCJOBJEHHBIX OTHEJbHBIMH KAaTHORaMH,
BO3MOXKHOCTb HX 3aMeHbl B COOTBETCTBHH C 3aKOHOMeDHOCTSIMH (pH3H-
KO-XHMHYECKOr0 OOGMEHHOro MOIJIOMIeHHST — TeOpeTHyecKass OCHOBa
NpaKTHYECKHX NMPUEMOB XHMUYECKOH MesJHOopalHu NMOYB.
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7.3. HacsiujeHHbI@ M HEHACLILLEHHBIC KaNbLMeM NOUBbI

Kak oTMeueHO Bblille, eMKOCTb NOIVIOLIEHHS M CTEMNEHb HACHILIEH-
HOCTH NOYB OCHOBAHHSIMHM, — BaXKHble NOKAa3aTeJH, N0 KOTOPHIM MOX-
HO CYAMTb He TOJIbKO O CBOMCTBax MOYBHl B 11eJIOM, HO H O ee IJIOJO-
POJHH, NOCKOJILKY 3TH XapaKTEPHCTHKH HaXOHAATCS, HECOMHEHHO, B OIl-
pelesieHHOH KOPpessiiMOHHOH 3aBHCHMOCTH.

Onnako, no mHenuwo A. H. CokonoBckoro (1956), BakHo 3HaTh He
HACBIILEHHOCTh NOYBbl OCHOBAHHMSIMH BOOOUIE, a HACHILEHHOCTb ee Ka:
THOHaMH, HrpalOIlHMH BaXHYI0 pOJib B CO3XaHHH 6JaroNpHUATHBIX
CBOHCTB NOYBLI. TaKHMM KaTHOHOM sIBJISieTCS1 B IePBYIO ouepelb KaTHOH
Kasbuus. MiMeHHo oH npeoGJjagaer B yepHO3eMax B NOIJIOIIEHHOM CO-
CTOSIHHH, B pe3yJbTaTe Y€ro CBOHCTBA LEJHHHBIX YePHO3€MOB IO CHX
Nop NPHHUMAIOT B KayecTBe 3TaJOHA COOTBETCTBHSA MNOTPEGHOCTAM
BO3JeJIbiBaeMhlX pacTeHHuH.

Ho B pa3nnunbix mnouyBax, HX TeHeTHUECKHMX TrOpH30HTaxX He-
OJIHHAaKOBa €MKOCTb NOTJIOLIeHHSI H BMECTHMOCTb TIO OTHOIUEHHIO K HO-
riomaeMbiM kaTHoHaM. IloatoMy ¢ NpakTHuecKOi TOYKH 3peHHS M
OLIeHKH NMOTPe6HOCTH KOHKPETHOH NOYBH B KaJbLHH HeOOXOAHMMO NpH-
HHMaTb BO BHHMaHHe He abCOJIIOTHOe ero colepxKaHHe, a CTeleHb Ha-
ChIII€eHHOCTH HM.

He uckmawouasi poab APYrux KaTHOHOB, OTMETHM INPSIMOe H KOCBEH-
HOe BJIMSIHHE KaJ/bLiUsl Ha MHKPOOHOJIOrHYeCKHe MpollecChl, XHMH3M H
¢usnyeckue cBOHCTBa NMOYBHI, €r0 3HAYCHHe AJI1 COXPAaHEHHsS MOCTOSH-
CTBa CaMOro cocTaBa INOUBbl (KOaryJHpyeT H NpelOXpaHseT OT BHI-
MBIBaHHS ee KOJIJIOHAHYIO YacTb). [103TOMy HachbllleHHOCTh IOYB HMEH-
HO KaJbliHeM IipejcraBjisieT GOJbIIOH HHTEpec ¢ MEJHODATHBHOH H
arpoHOMHYECKOH TOYEK 3peHHA.

ATO JaeT OCHOBaHHe MOJAPAasleNsTh Bce NMOYBHI He Ha HacChIlEHHBIE
H HeHacbllleHHble OCHOBAHMAMH, a Ha HachlllleHHble H HEHAaCbILleHHbIe
KaJjbuueM. K mepBbIM MOKHO OTHECTH NOA30JHCThie H GJH3KHE K HHM
NOYBEl, a TAKXKe COJIOHLOBBIE, KO BTOPbIM — YepHO3eMbl THNHYHbIE U
G/iu3KHe K HHUM [0 NPOHCXOXIEeHHI0, 06pa3oBaBlHecss Ha KapOoHart-
HBIX, He cOJepKallHX B GOJBIINX KOJHYECTBAX HATPHS JIECCOBBIX H
JIECCOBHIHBIX NOYBOOGPa3yOUIMX NOPOAAX.

7.4. OnpepeneHne u pacuetr nocrpebHocTH NouB
B KanbLuM ANS ONTMMM3ALMM MX CBOWCTB

[MoTpe6EOCTb KHC/BIX NMOYB B H3BECTKOBAHMH OMNpENeNseTCs MOKa-
sateseM pH. IlpunsaTto cuurats, uro npu pH conesoii KCl BHITSHKH
or 7,0 1o 5,5 mouBa He Hyxkjaercs B u3BecTKoBaHuu, mpu pH or 5,5
10 5,1 — caabo nyxkpaercs, npu pH or 5,1 no 4,5 — cpelne HyXja-
ercs u npd pH nHuxe 4,5 — oyens HyXaaercs.

KpoMe peakiiiu MOYBHl MEepPHJIOM NOTPEOHOCTH B KaJbUHH ABAAETCS
ee OTHOILEHHEe K 3TOMY KAaTHOHY, <XKaJHOCTb» MOIVIOLIEHHS €l Kallb-
LHS, MO3TOMY TOKazareadb pH B 3TOM OTHOLIGHHH JHUIL NPHG/IH3H-
TeJbHBI H YCJAOBHBIL. PacyeT m03bl H3BECTH HJIsI M3BECTKOBAHHS KHC~
JBX TOYB TPOBOASAT MO MOKA3aTesaio FHAPOJHUTHYECKO! KHCJIOTHOCTH.
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Hanpumep, NpH THAPOJHTHYECKON KHCIOTHOCTH 2Mr-3kB Ha 100 r
NOYBH NepecyeT Ha | ra MpOH3BOAAT 11O TAKOMY NPHHUHITY:

a) pas HedTpanusaumuu 1 Mr-skB H+ HOHOB rHApOJNMTHYECKOH KHC-
JgotHoctd B 100 r mouBn Heo6xoxuM 1 Mr-skB KaJbluf, a Ha 2 Mr-
skB H+ HykHO 2 Mr-3kB. Ca?*;

, 40 (moJ1. Macca)
6) rpammoBoe 3Hauenue 1 Mr-skB Ca=2- (BajentHocTb) 1000 (Musn) =
100 mon. mMacca
=0,02 r. Jdas ussectu (CaCOj;) 310 Gymer—2(BasnentHocTs) 1000X
X 1000- (Muau) =0,05 r.

Ecqu Macca maxoTHOro cJ/os NoyBel Ha muollagu 1 ra (riayGuHa
naxotsl X 10000 M2 X 06beMHyI0 Maccy nouBH) paBHa npumepHo 3000 T,
TO HeO6XOIHMOE KOJHUECTBO H3BeCTH Ha 1 ra Takoil no4Bsl

3000 1X0,05X2(r) X 10000 (nepecuer Ha 1 T nousn) =3000 Kr.

AHaNOrHyHO, HO TIO COAEpKaHHIO B NOYBe MOTJIOWEHHOrO HATPHA,
NpoBOASAT pacuer HyXHoro kKosuuectBa runca (CaSO,-H,0) pas
BHECEHHS er0 B COJIOHIIOBble MOYBBI IPH HX XUMHUECKON MEJHOpPAIHH:

[[TKKINa*+ CaSO,~—[[1KK]Ca2++Na,SO;,,

ytlmTuBaa IpH 3TOM, YTO IpaMMOBOe 3HaycHHe | Mr-3KB rumca —
36
3.100 0,068.

DBoJslee ycKOpeHHBIM fIBJSI€TCS NepepacyeT AJs M3BECTH NMyTeM yM-
HOXEHHSl KOJMYecTBa IIOrJIOTHBIUEerocs Kajabuus (B mr-3kB Ha 100 r
NnouBsl) Ha Ko3¢p¢uuuent 1,25, uTo cpady gaeT 403y u3BecTH Ha | ra.

Ilepecuer past runca (CONOHLOBbIE NOYBBI) OCYILIECTBJSIOT yMHO-
XKeHHeM Ha Koadduuuent 2,15.

7.5. Ucnonb3cBaHMe HEHACHILWEHHOCTM NOUYB KanbLuMem
B FrMAPCTEXHUUYECKOM CTPOKTENbCTBE M 3eMiefeniu

HeHnachllmeHHOCTh NMOYB KaJIblHeM — He BCerja OTpHIaTe]bHOoe HX
CBOMCTBO.

Ecau crpykTypa NOYBH (arperuipoBaHHOCTb) — BaXKHeillee Ka-
YeCTBO IJIOAOPOAHON IOYBH, €e arpOMeJHOPAaTHBHBIX CBOWCTB, TO B
THAPOTEXHUYECKOM OTHOLIEHHH OHa SABJSETCA YyXKe OTPHUIATE]bHBIM
¢paxropoM. Xopoiasi BOJONPOHHIIAEMOCTb CTPYKTYPHOil MOYBHI B 3eMJIe-
JeNMH BeCcbMa XeJaTeJbHa, OJHAKO OHA BPelHa TaM, rje HeOGX01HMMO
3aiepXKaTh BOAY, YCTPOHTb BOAOXPAHHUJHIIE, NPYA, MNOCTPOHTH ILJIO-
THHY, AaM0y, NPOJIOXKHTh HPPHTallHOHHBIE KaHaJbI,

B 3Tux ciayuasx nouBy cJeAyeT cAeNaTb KaK MOXHO MeHee NPOHH-
nHaeMoil [/ BOZAbI, YCTPAHHTb BO3MOXKHOCTb e€e NPOCaYMBaHHA, pacTe-
KaHusl MO0 NyTH K opowiaeMbiM nossM. [IpH Ha/lH4YHH TaKO# «yTEUKH»
BOZbl OHA HE TOJBKO HENPOH3BOJAMUTENbHO TepseTcs, HO H CnocoO6CTBY-
eT NMOMHSATHIO YPOBHS IPYHTOBBIX BOJ, 3a60/1aYHBAHHIO H 33COJICHHIO
opolIaeMbIX M TpHJEralollux K KaHaiaM M BojoeMaM yuactkos. Ilo
NpUUHHE BBICOKOH BOAONPONYCKHOH CNOCOGHOCTH mecyaHble H CTPYK-
TYpHbIe CYTJIMHHCTBie MOYBH BoOOlle GHIBAIOT MEHee NPHIOAHBIMH AJIS
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OpolieHHs, YeM MOYBHl 60Jiee TAXKENOT0 MeXaHHMYEeCKOT0 COCTaBa HJIH
€J1a600CTPYKTypEHHBIE.

B MennoparuBHOM cTpouTesbCTBE A1 60pbOB ¢ QMIAbTpPaLHeii BO-
Abl IPUMEHSIIOT GETOHHbIE, NJIEHOYHbIE, TJIMHUCThie H JPYrHe HCKYCCT-
BeHHble OJleXK bl KaHAaJIOB H JHa BOJOEMOB.

YacTo HX npHMeHeHHe 3aTPYAHEHO H3-3a BBICOKOIl CTOMMOCTH H
OTCYTCTBHSI HeOOXOAUMBIX MaTepHaJioB. Mi3BecTHO U TO, 4TO OJHO JHLIb
YIJIOTHEHHE M0YB MJIH IPYHTOB [IJISi yYMEHbLIEHUS (UJAbTPAUMH MaJo-
3(pdeKTHBHO, TaK KaK NPH HaJHYHH (PAKTOPOB CTPYKTYypooGpasoBaHHs
CTPYKTYpa NOYBH GBICTPO BOCCTaHABJIHBAETCS.

Ecau e B nouBe (rpyHre) XoTsi Gbl YaCTHYHO 3aMEHHTh MOIJIO-
LIEeHHHIH KaJblUHil Ha HOH HaTpus, o6paGoTaB ee NMOBAPEHHOH COJBIO
(NaCl), To TakHe HCKYCCTBEHHO OCOJIOHLOBaHHbie MOYBLI (IPYHTHI)
Jerye yIJIOTHSAIOTCS H [eJsaloTcsi NPAaKTHYeCKH BOAOHENPOHHLAeMBIMH.

B na6oparopun nousosenennss AH YCCP B Xapbkose eule B 30-e
roasl YCTaHOBJIEHO, YTO, cOYeTasy OCOJIOHI€BAaHHE H YNJOTHEHHe, MOXK-
HO B OYeHb KODOTKHH CPOK CleslaTb HEeNpPOHHIAeMbIMH [AJsi BOIBI He
TOJIbKO YepHO3€MHble CYTJIMHHCTbIC TOYBBI, HO TaKXkKe CyNecH H IJIH-
HIICTble TIeCKH NPH CPaBHHTEJNbHO HeGOJbIIOM pacxoje MOBapeHHOH co-
an (1..2 kr/mM2) unu ee samenuteneil (Na;COs, K,COj;, KCI, K,SOy,
NaF u gp.). Takum o6pa3om, B nouBe coAepKarcs 3aMeyaTelbHble
«BHYTPEHHHE Pe3epBBbl» /51 THIPOTEXHHYECKOrO CTPOHTE/bCTBA — IMOY-
BEeHHbIE KOJIJIOMMbI, KaK 3aMeHHTeJH 6eTOHa H JAPYrHX HCKYCCTBEHHbIX
06/1M1I0BOK KaHasoB, BonoeMoB (A. H. Coxososckuii, H. K. Kpync-
kuil, A. S1. lemunuenko u 1p.).

OcoGoe 3HaueHue MeTOJ, OCOJIOHLEBaHHS NPHOOPETAET IPH CTPO-
HTEeNbCTBE NPYNOB H BOLOEMOB B CTENHOH H JIECOCTENHOH yacTAX €B-
poneiickoit yactu CCCP, B Typkmenuu, Ha Boare, B [lpukacnuu, Ha
jore YKpauHHl, Te MOYBBI CTPYKTYPHBI HJH JIETKOrO Me€XaHHYECKOro
cocraBa. DTO CBOMCTBO NMOYBEHHBIX KOJJIOHZOB MOXeT OHITh HUCIOJb30-
BaHO H B APYTHX OTPac/fAX HapOXHOrO XO3siCTBa.

B 3semsenennd HeHacHIIEHHOCTb NOYB KaJblHEM OKa3bIBaeTcsl HX
HOJIOXKHTENbHBIM CBOHCTBOM B TOM cJlyyae, KOrja MPHXOAUTCS UCIO/b-
30BaTh AJS yAOGDEHHS TPYAHOPACTBOPHMBle COeIHHEHHS KaJaus (Imo-
JIeBBIX IUNATOB, TPAHMTOB) HJIH (GochopHy KHCIOTY (HocdhopuToB
(K2Al1,Si6016, Ca3(PO4).. Ilpu B3auMojeiicTBHH ¢ BOAOPOAOM KHC-
JOT NOYBEHHOrO0 pacTBOpa TPHKaJbLHi(OcpaT NepexoauT B OAHO-
[Ca(H3PO4) ;] unu asysamemennblii (CaHPO4) docdar xaubuus, u3
kotopbeix ¢octhopHas KucaoTa OGojiee MOCTYNHA paCTEHHAM, 4YeM H3
dochopura — TpHKadbLUHbDOCDAaTA.

To e camoe MOXKeT NpOSABJATbCA B GOJOTHBIX MOYBAaX, comepxka-
uux nuput FeS,. Kak oTMeuasiock BHILIe, NOCJe OCYILIEHHS 3THX NOYB
BCJIEJICTBHE OKHCJIEHHS] ABYCEPHHCTOrO XeJjie3a MNOSIBJISAETCS aKTHBHas
KHCJOTHOCTh OT CePHOH KHCJOTH. Buecenne ¢ochOpPHTHOH MYyKH B
TaKyio no4By obecneunBaeT pacTeHHs AeleBoi $HochOpPHOi KHCIOTOM.

[lpuMeHenne B KauecTBe Ka/JHHHOro yJa06pEHHs IIOJIEBOro IlInara
¥Meer BaXKHOe 3HaueHHe s mous YKpauHckoro I[Tosecws, Kapedn-
ckoft ACCP u apyrux pafioHoB, 60raThix BbIXOJaMH TPaHHTa, B COC-
TaBe KOTOporo npeo6./ajaioT NoJeBble WNaTH.
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Fnasa 8. ®USUYECKME U DUUKO-MEXAHUUYECKHME
CBOMCTBA MOUBbI

ITouBy Kak NOJHAHMCIEPCHOE, MOPHCTOe (H3UYECKOE TeNO U YeThl-
pexcdasHyio CHCTeMy XapaKTepH3YIOT ¢pH3HuecKHe, (Pu3UKO-MeXaHHUeC-
KHe, BOJHble, BO3AYLIHbIE H TEIJIOBble CBOMCTBA.

Bce sTH cBolicTBa NOYBBH B3aHMOCBSI3aHbl M B3aHMOOGYCJIOBJIEHH,
OKa3biBalOT 6oJbllIoe BJHSHHE Ha (QH3HUECKHE, (DH3HKO-XHMHUYECKHEe H
GHoJIorHYecKHe INPOIECChl, a TaKkKe Ha OCOGEHHOCTH (POpMHPOBAHHSA
BOJIHOTO, BO3AYILIHOrO, TeNJIOBOTO H MHUIIEBOr0 PEXXHMOB NMOYBHI, Ha XO[
U HampaBJieHHe N0YBOo6pa3oBaTe/NbHOrO INpoliecca B HeH, ypOBeHb ee
IJIOIOPOiHS U B KOHEYHOM MTOre Ha POCT H Pa3BHUTHE pacTeHHil.

CBoficTBa NOYB 3aBHUCSIT He TOJBKO OT THNA, HO M OT Pa3HOCTEH
NOYB, MOCKOJIBKY OHH OGYCJIOBJIEHB MeXaHHYeCKHM, MHHepaJoruyec-
KHM COCTaBOM, HaJlMYHeM TryMyca, CTelleHbl0 HACHINEHHOCTH pa3JIHy-
HBIMH KaTHOHAMH, HX CTPYKTYPHOCTbIO, NOPHCTOCTbIO, CJIOXKEHHEM.
OHH H3MEeHSIOTCSA NOJ BJIHSIHHEM NPOTEKAIOMHX B NOYBE MPOIECCOB H
0oco6eHHO B pe3yJbTaTe NPOH3BOACTBEHHOH [EATENbHOCTH YEJOBEKa,
HHTEHCHBHO BO3/Je#CTBYIOIIEro Ha IOYBY ¢ MOMOIIbI0O MeJHOpauHil H
arpoMeJIMOpaTHBHBIX NPHEMOB.

ITosToMy H3yuyeHue CBOHCTB IOUYB, XapakTepa MX H3MEHEHHH H OI-
penesieHHe ONTHMAJIbHBIX NMapaMeTpoB — OJHa M3 BaXKHeHLIHX 3ajay
MEJHOPaTUBHOIO NoyBoBeAeHHs. [lozHaHHe CBOICTB MOYBHI H OCOGEH-
HOCTeH H3MeHeHHHl IO03BOJISeT NPHUMEHSTb TaKHe MeJHOPATHBHble H
arpoTexXHHYeCcKHe MeTOIbl U NPHEMbl BO3JICHCTBHS Ha MOYBY, KOTOpDbie
CNoco6CTBYIOT €e YJYYIIEHHIO, a CJIeJOBATe/NbHO, H NMOBHLIIIEHHIO YPOB-
HS TVIOAOPOIHS.

8.1. Mu3nueckue cBokCcTBa

K ¢usuyeckum cBoiicTBaM 06GBIYHO OTHOCAT: o6HIHe (H3HUeCKHUe,
¢$u3HKO-MexaHHYeCKHe, BOLHBIE, BO3AYUIHBIE H TEIIOBLIE.

OG6une pu3nyecKHe cBOICTBA caeAyOLlHe: NAOTHOCTH, 06 be M-
Hasi Macca M NOPHCTOCTDb, HIM CKBa>X HOCTh HOYBBHL

[TnortHocTh (yAeJbHAsT MacCa) — OTHOLLIEHHE MacChl efy-
HullBl 06beMa alCoOJIIOTHO CYXOH TBepAo# ¢a3el MOYB K Macce BOMbI
Toro e ob6bema npu +4°C. [lng pasjuuHblX MOYB OHA HEOJHMHAKOBA
H KoJseGJercss B TaKUX MNpefesax: AJs MHHepaJabHblx nous 2,4..2,8;
1715 TOPQSHBIX NOYB B 3aBHCHMOCTH OT CTENEHH Pa3J/OXKeHHS H 30Jb-
HoctH 1,4...1,8. T1ioTHOCTL MOYBHI 3aBUCHT OT MHHEPAJOTHYECKSro cOC-
TaBa M HaJHYHs B Hell OpraHU4ecKoro BelllecTBa, T. €. yeM OoCJblle B
NoYBe COJNEPKHUTCSA TAXKENbIX MUHEPAJOB U MeHblle OpraHHYecKoro Be-
I[eCTBa, TEM €€ IJIOTHOCTb Bhiille, H Hao6opoT (TabJ. 8.1).

Ilo naOTHOCTH B OmpeneseHHOH CTEEHH MOXHO CYAHTb O MHHepa-
JIOTMYECKOM COCTaBe MOYBbI H HAJHYHH B HeH OPraHHYECKOro BeLlecT-
Ba. OnpegensieTcs NJIOTHOCTb MUKHOMETPHYECKHM MeTOJOM.

O6beMHass Macca — 3TO Macca efHHHIB 00beMa aGCOJNIOTHO
CyXoii IIOYBBI B €CTECTBEHHOM CJIOKEHHH, T. €. BMecTe ¢ nopamu. Ee pac-
CYHTHIBAIOT N0 popMmyJie
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A=a/v,

rae a — Macca aGCOJIIOTHO CYXOM MOYBHI, r; v — 00beM MOYBHI, cM?;
[ — o6bemHasi macca NouBhl; T/cme,
O6beMHast Macca NMOYB H3MEHSeTCs B JAOCTATOUHO UIHPOKHX Mpele-
Jax: y MuHepaJbHbix nous — 0,9...1,8, y topdaurix — 0,15...0,35 rfcm3.
81. N . 3naueHne 00'beMHO Macchl 3aBHCHT OT Me-
AN NOTHOCTb BAXHEeULWnX
MuHepanos u oprawwueckoro ~XAHHUECKOrO COCTaBa, HAJHYHS B NOYBe

Bewecrsa nous OpraHHYeCKOro  BelllecTBa,  MOPHUCTOCTH,
Nomepan CTPYKTYPHOCTH H CJOXKEHHS, T. €. ueM GoJee
opraHuueckoe NaoTHOCTH JIETKHH ME€XaHH4YeCKHH COCTaB, UeM GOJIbHIe

BeuecTs0 B IIOYBe TymMyca, 4eM Bbillle ee CTPYKTYp-
HOCTb M 4eM MeHblile OHa YNJOTHEHA (B3pHIX-

I{an ggg—gﬁg JeHa), TeM ee 0o0beMHasi Macca MeHblile.
Koo 258263 Ontumanbhas o6beMHas Macca AJs
Mont™opHa- HOpMaJIbHOrO Pa3BUTHUSI KOPHEBBIX CHCTEM
JIOHHT 2,50—2,65  GOJIBIIHHCTBA CEJbCKOXO3AHCTBEHHBIX KYJIb-
BhycKOBHT 276—3,00  1yp maxoamrcsa B npepenax 1,0..1,2 r/cms.
oOMaHKS 300—350 OTKJIOHEHHE €e OT STHX NpPeleJOB BEleT K
Terut 400—440  YXYAUIEHHIO BOLHOTO H BO3IYIIHOrO PeXH-

Tymye, Topd 1,25—1,80 MOB IOYBHI. .
[TopucTocTh (CKBAaXHOCTH) MO Y-
BBl — CyMMapHBIi 00beM Bcex INOp H NYyCTOT B elHHHIe 00BEMa
HOYBHL.
[TopuctocTh BBIpa)kaloT B NpolieHTax 00beMa NMOUYBHI M BHIYHCIS-
10T 1o (opmy.Jie

d
—(1—%) 100,
d ( o)

rae p — nopuctocth obmas, %; d —naoTHocTs nouskl; JJ — o6beM-
Hasg Macca IOYBHI. :

Ona 3aBHCHT OT MeXaHHYeCKOro COCTaBa, CTPYKTYPHOCTH, C/JIOXKEHHS
nouBbl M KoJie6jercss IJs MHHepaJbHeix nouB B mnpexpenax 30..70,
a aasa topdaubix — 80..95%. Omnako pasmep, ¢popma H CoueTaHHE
nop B IOYBe BechMa pa3HOOOpPA3HbBl H JOCTATOYHO AHHAMHYHBI, MO-
CKOJIbKY OHH OGYCJ/IOBJIEHBl MEXaHHYeCKHM M arperaTHbIM COCTaBaMH
MOUBbI, CTENEHbI0 ee B3PBIXJEHHOCTH HJH YIJOTHEHHOCTH, a TaKXe
XapaKTepOM H CTeNeHbI0 HACBIIIEHHOCTH MHOYBBI Pa3/JHYHBIMH KaTHO-
HaMH.

Ilo Benuuune nop (puc. 8.1) o6Llyr0 NOPHCTOCTh AeNsAT HA HeEK a-
NuJAAsIpHYIO (auamerp mop >1 MM) u KanuJdJafipHyw (Au-
aMmerp nop <<l mm). B cBoio ouepenb, KaNU/IfpHAas NOPHCTOCTb A€-
autcss Ha Makpokanmuaaspuymwo (1,0..0,1 MM), Me3oKanuJ-
agapuyno (0,1..0,001 wmmMm) U MHKPOKANHJAJSIPHYIO
(<<0,001 mm).

Pasnenenue o6lLieil MOPHUCTOCTH MO AMaMeTpaM COCTaBJ/SIOMIUX ee
TI0YBEHHHX KaNHJ/UIAPOB OCHOBAHO HA WX BOJOMOABEMHOH CIIOCOGHOCTH
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H BoJonpoHHuaeMocTH. Kpome Toro, uesnecoo6pasno pasiuuyaTth ee
AKTHBHYIO H NAaCCHBHYI0O YacTH (B OCHOBHOM NO BOJOYyAep-
JKHUBaIOLIeA CIIOCOGHOCTH) .

K aKkTHBHOM NOPHCTOCTH MOXHO OTHECTH NMOPH B €CTECTBEHHHIX yC-
JIOBHSX NOMBH, KOTOpHIE 3aNOJHSIOTCS BOJAOH H OCBOGOXKIAIOTCS OT

Budsr nopucmocmu

06was nopucmoemo

HexanunaspHan KanunspHas
> 1,0 mm < 1,0 Mm
Marpo - Meso - Muxpo-
KanuIspHas HQULINIRPHAA| | KanUAp
1,0-0,1mm | 16,7-000imm| | < 0,000 mm) }

Kamezopuu nopucmocmu

06wyan ngbuemocrs

Naccusran

1. Heranunnspran 1. Murpokanunnapras

2. Marporanunnapyan

2. Brympuxnemournas u
CHYMOUTIKAHEBAR

3. Me3oxarunaspras

Puc. 8.1. Buget w®  kaTeropud mnopHcTOCTH (IO
IT. K. Kysbmuuy).

Hee B pe3yJbTaTe IPaBHUTAlHH, HCIAPEHHS H NMOTPe6JeHHs pacTeHHSIMH.
dTo HeKanuJJsIpHAsl, MaKpPOKANWJISIDHAs M Me30KaNHMJIspHAsi MO-
pucroctu (mo knaccudukaunmu H. A. Kaumnckoro — MexarperatHasd,
3aHsiTass BO3JAYXOM, U BHYTpHAarperaTHasi NOPHCTOCTb, 3aHSATas KalHJ-
JSIPHON H PBIXJIOCBSI3aHHOH BOJOH).

[TaccuBHOH# MOXKHO CYHTAaTh IOPHCTOCTb, KOTOPAsi B €CTECTBEHHBIX
YCJIOBUSIX 3aNOJIHEHAa NMPOYHOCBA3AHHOW BOJOH, TPYAHO-HIH HEHCNOJb-
3yeMoil pacTeHHSIMH H He HCIapsolledcs NPH €CTeCTBEHHO CKJaJbiBa-
I0LIeMCSl TeMIIepaTypHOM peXHMe NOYBBI. YCJOBHO — 3TO 00beM IOp,
OTBeyalolHil MEpTBOMY 3amnacy BOJH B NouYBe (CM. rjaBy 9).
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Kak ormeueHo Bbillle, MOPHCTOCTb MOYBHI BeCbMa JHHAMHUYHA, OCO-
GeHHO B MaxXOTHOM M KopHeoGuTaeMoM cjosix. OHa u3MeHsieTcs B 3a-
BHCHMOCTH OT BHIOB 00pabOTKH MOYBLl UOJ BJAHSHHEM KODHEBBIX CHC-
TeM pacTeHMH, 3aMep3aHHs U OTTAHBAHHA BOJH B NOYBe, a TaKXe 3a-
HJIeHHS] MJIH BBHIMBIBaHHS BOJOPaCTBODHMBIX BeIIECTB H3 MOUYBBI H Ap.
OT NMOPHUCTOCTH TOYBBI 3aBHCAT €€ BJIArOEMKOCTb, (pHJbTpAlHsA, BOIO-
noxbeMHasi cnoco6HOCTb, BOAOOTAAYA, a’pallusl M JApyrue CBoIiCTBa,
a cjeIoBaTeNbHO, OHA HrpaeTr BaXKHyo poJib B (pOPMHPOBaHHH BOJHO-
ro, BO3IYLIHOTO, TENJOBOTO H KOCBEHHO-IIHIIEBOTO DEeXHMOB MOYBHI.

OnrumanbHble pH3HUECKHEe H BOLHbIE CBOMCTBA .MIOYBbHI, ee BOXHBIH
H BO3AyWIHBI# peXHMBl CKJaAblBalOTCS, KOrAa KamnuJIsApHAas ¥ HeKa-
NUJISIPHAs OPUCTOCTH B Heil HaXOASITCA B COOTHOWIeHMH 1:1, mpuueMm
MUKDOKaNH/JIsipHasi MOPHCTOCTb He mpeBbimaer 8..10% oGuied.

8.2. Mu3uKc-mexaHuyecKe CBCHCTBA

[TosHaTh (H3UKO-MeXaHHYECKHe CBOHCTBA MOYBH MOXKHO JIHIIbL B
KOMIIJIEKCE, YUHTbIBAsl ee MEXaHHYECKHI COCTaB, CTPYKTYpy, 00BbEMHYIO
Maccy, MJIOTHOCTb, BJAXKHOCTb, CHJY TPEHHs, IPOYHOCTb H CBSI3HOCTD.
3Has 3TH CBOfiCTBa, Jlerue XapakTepH30BaThb TakKHe HX INPOH3BOJHBIE,
KaKk NJaCTHYHOCTDb, JUHIOKOCTb, CONDOTHBJEHHE NPOTHB

pacTAXeHHs, cxXaTus, u3ruba U KPYUYeHHSA, TpeHHe,
yaieabHOe CONDPOTHBJEHHe NOYB Npu 06paGoTKe OpraHaMH
nouBooGpabaTeiBalolINX OPYAHH. .

8.2.1. MnacTnyHOCTL NOUB

I1nacTHUHOCTh NOYBH -— OJHA M3 (OPM NOABHKHOCTH ee HacCTHLL
(KOHCHCTEHIMH), 3aBHCAILAs OT CTENEHH YBJIAXXHEHHOCTH IMOUBHI, a
CJIe[0BaTeNbHO, OT CTENEHH IPOSBJEHHS CBSA3eH MeXIY 4aCTHIAMH.

TaknM 06pa3oM, NAGCTUHHOCT6 NO4BbL — ee CNOCOBHOCTb USMEHATE
c8010 popmy nod OelicTéueMm BHEUHUX CUAL U COXPAHATL HOBYIO dop-
My Heonpedenenno 00420 nocie npexpaujenus OedcTeus ITUX CUA.

B m/acTHYHOM COCTOSIHHH, €CTECTBEHHO, MOryT ObITb JIHIIb NMOYBHI,
cojepXalllue IOCTATOYHOEe KOJHYECTBO IVIHHHUCTHX 4YacTHI, B OCHOBHOM
[JIMHHCTOTO M CYrJHHHCTOro coctaBoB. CynecuaHble H 0cOOeHHO mecya-
Hble MOYBH CHINYYH, XOTS NPH YBJaXKHEHHH YBEJHUHBAIOT CBS3HOCTD.

Tlo ¢opMaM KOHCHCTEHLHMH N0YBA, B 3aBHCHMOCTH OT CTENCHH €€
yBJlaXKHEHHOCTH, OBBaeT X HMAKOTeKyuyas, BA3KOTeKydad,
JHOKONJAacTHYHAas, BfA3KomJacTHYHas, TMNOJYyTBEp-
Las HTBepaas B iunkonnacTaueckoM ¥ GJH3KOM K HEMY COCTOs-
HUY NOYBA NPUJMNIAET K OPraHaM NMoyBoo6pabaThBAlOLIMX OPYAHH (s1e-
MexaM IJyroB, JiallaM KyJbTHBAaTOPOB M Ap.), TYyCEHHUaM TPaKTOpOB,
POIOLIHM H JPYTHM OPraHaM MeJHOPaTHBHBIX MalIHH. Ilo HacTofMero
BpeMeHH OTCYTCTBYeT yIOBJeTBOpUTeJbHOE OGbACHEHHe NPUPOABI Iia-
CTHYHOCTH TOYBHI.
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8.2.2. NlunkocTtb nous

JIunkocrs no4so. — ee CnNOCOGHOCT6 NPUAUNGTG 80 BAANCHOM CO-
croanuu K sedennsiLi 8 nowsy npedmeram, ATo CBOHCTBO NpPOSBJIsET-
csl KakK OTpHIlaTeJbHOe NpH 06paGoTKe nouswl. IIpuaunanne noussl K
paGourm opraHaM No4YBOOGpPaGaTHIBAIOIIMX OPYAHH PE3KO YBEeNHUH-
BaeT TAroBOe CONPOTHBJEHHE, YXYJAIIaeT KauyeCTBO NAalIHH. Y MOYB C
XOpOWIO BbIPaXKEHHOH arpPOHOMHYECKH LEHHOH CTPYKTYPOH JIHIIKOCTb
nposiB/isieTcss npu comepxkauuu 60..70% Boaw. BeccTpykrypHbie nou-
Bbl NPHJAUNAIOT yXKe NpPH coaepxkaHuu B HUX Boxabl 40..50% wmacch
MOYBHI.

JIMNKOCTb NMOYBLI B 3HAYHTENBHONl CTENEHM 3aBUCHT OT HAJHUYUsS B
IIOTJIOIEHHOM COCTOSIHHM KaTHOHa HATpH$A: YeM ero 6oJiblile, TeM OYBa
Gosiee nunKas, MaXyulascsi BO BJaXKHOM COCTOSIHHHM M TBepjaas (cBsi3-
Hasg) B cyxoM. OT JIHIKOCTH 3aBHCAT TakHe BaXXHble B MEJHODPATHB-
HOM OTHOLIEHHH CBOHCTBA NOYBH, KaK ee HabyXaHue H ycajka.

8.2.3. Habyxanune u ycagka nous

Habyxanue nouser — ygeauuenue ce 0b6vema npu snurviganuu 8006,
OGpaThmlit npouecc, T. €. yMeHblleHHe OGbeMa  NOYBH NPH eC
BbICHIXaHHH, HasblBaloT ycankoil. HabGyxanue M ycaaka cBOHCTBeHHBI
H HauboJiee BBIpAXKEHBI Y IOYB, GOraThlX FJIHHHCTHIMH KOJIJIOHJAHBIMH
YyacTHUAMH. ¥caldka — pe3ysbTaT KAnuAAAPHO20 OABAEHUS, yBeutu-
8AIOWLE20CS O Mepe BLICLIXAHUS NOYBbL U POCTA KPUBU3HbL MEHUCKOS
8 ee KanuAAapax.

Ha6yxaHue—ycaiKy NoOYB MOXKHO OOBSCHHTh TaKXe€, HCXOAS U3
KOJIJIOHAHO-XMMHYECKHX KOHULENUHH, B COOTBETCTBHH C KOTOPBIMH Ha-
OyxaHHe — pe3yJibTaT THAPaTAalUH TOHKOAHUCIEPCHHIX YACTHI[ MOYBH H
yBeJM4eHHS] AHQGY3HBIX 060/M0YeK BOKPYr HHX, a ycagka — 3TO 00-
patHulit nponecc. HabGyxanue moyBn MOXeT 0Kas3hiBaTb OTPHLATe/b-
HOe BJIHSHHE Ha KODHeBBHle CHCTeMBl KYJbTYDHBIX pacTeHHHl H Ha
YCTOHYHBOCTh 3aKPBITOIO JApeHa)a B IouBe, rJaaBHBIM 0o06pasoM Tak
Ha3blBaeMbIX KPOTOBBIX (Ge3marepHaJ/ibHbIX) ApPEH.

IIpH rHOpPOTEXHHYECKOM CTPOHTENbCTBE 0c060 HECOXOAMMO YYHTHI-
BaTb BO3MOXKHYIO YCaAKy OPraHOTeHHBIX IOYB.

Ynasnenne BOLBl MOC/JE CTPOMTEJNbCTBA JPEHa)Ka BhI3biBaeT yCalKy,
yIJIOTHEHHe TOp$a, yMeHblleHHe 06beMa KPYNHHIX NOP B HeM H MOIU-
HOCTH 3aJ/ieXXH B IejjoM. MOILHOCTb ee Nocje OCylLIeHHs yMEeHbllaeT-
cd NMOA BJHSHHEM Tpex ¢gakropoB: /| — MeXaHHYeCKOH ycaiku Topda,
BbI3BAHHOH yia/jieHHeM BOJBI, 3alOJHSBINEH NOPH NOYBbl, 2 — OGHOXH-
MHYECKOTO pas3JioXKeHHs (MHHepasnu3aunuu); J — 3po3uu TOpPsHOH
3aJIeXKH.

B cesepo-BocTounbix pationax CCCP, B ocHoBHEIX paiionax Heuep-
HO3eMHOIi 30HBI TeMIIbl pa3jioxkeHHs Topda cocramiasior 1..4 cMfrox.
ITo manunm P. C. TpyckaBeukoro u C. T. Bo3Hioka, cyMMapHas ycan-
Ka Topopsaubix noys Ilosnechs u Jlecoctenu YCCP noj BausHHEM OCY-
LIeHHsS] TOHYapHLIM ApeHaxKeM Ha (oHe ABYCTOPOHHEro peryJHpoBa-
HHSl YpOBHEH IPYHTOBHIX BOZA 3a 1964—1983 roas cocraBuia B mnonme
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pexu Llpip (Bonnickast 0641.) OfHY TpeTh HCXOXHOH MOLIHOCTH 3aJie-
xu (co 180 no 120 cm), a B mnoiime pekn Opxuna (IToarasckas
06s1.) — ¢ 210 go 130 cm. Cpa6oTka 3ajeXH Gbula MeHblIell B Gec-
CMEHHBIX JIyTOBO-TIOJIEBOM H JIyrOBOM ceB006OpOTax H GoJblieil — mpu
GeccMEeHHOM HCIOJIb30BAHHH MOYBH B NPONALIHOM ceBooGopore. OHa
3aBHCeNA TaKXKe OT CTeNEHH OCYUIeHHs, INIYGHHBI 3aJleraHHsl yPOBHS
IPYHTOBBIX BOJ, OT TEMIEpPaTypPHl IOYBHI.

Buavase ycanka TopdsHOH NMOUBHI, T. e. yMeHplieHHe ee 06beMa,
NPOMCXOMAUT I'J1aBHBIM 06pasoM NOJA BJHMSHHEM ApeHaXa M NpaKTHYe-
ckn Ge3 norepp TBepHO# (asbl MOYBH. BepXuuit ropu3OHT NOYBH npu
3TOM TepsieT Yaerb 3aKJIOYEeHHOH B HEM I'PaBHTALHOHHON BOJIbI, BCJAEH-
CTBHE 4ero BJIAXXHOCTb €ro NOHHXKaeTcs npuMepHo Ha 209% u Gouee,
Ot notepu BOABI IVIOTHOCTb MOYBbI YBENHYHBAETCS, H OCYUIEHHHA ro-
PH30OHT KaK Obl MJaBaeT Ha BOLONOIPYXKEHHOM HHXHeM cJoe. ITocae
CTOKa BONBl B OCYIIEHHOM TOP(SAHHKE BO3HHKAaeT KaNWJISpPHOE HaB-
JIeHHe MO BCEM HaNpaBJeHHSM, B TOM YHCJE W N0 BepTukaau. [lox
BJIHMSHHEM KaNWISPHBHIX CHJ TOPd CKHMaeTcss M NPOHUCXOAHUT €ro
ycajka.

[naBubie dakTOphl, onpenensiolye 3HaYeHHs yCaiKH TOP(SIHOMN
noussl (A. I. Bpynacros, 1955), caenyouue:

1) xoJsnuecTBO BOABI, cojaepiKalleecs B efHHHIEe ee o6beMa JO
OCylIeHHS, T. €. ycajJKa C yBeJHYeHHeM BJIaXKHOCTH BO3PAacCTaerT;
2) MOILHOCTb OCYIIEHHOro cJos TOP(AHOM NMOYBH H rJyGHHa KaHaja;
3) KauyecTBO cJarampulero no4ysy Top¢a, T. €. ero GOTaHHYECKHH cO-
CTaB, 30JIbHOCTb H CTelleHb pa3JioXeHHs; 4) BpeMsf, HCTeKllee mocJe
OCyllIeHHsl; 5) HHTEHCHBHOC1b GHOXHMHUECKHX IIPOLIECCOB B TOpde
nocJsie OCyLIeHHS.

Tak xak 0GBIYHO ecTeCTBeHHas NJIOTHOCTL Top¢a yBeJHYHBaeTCs
K MHHepaJbHOMY 1HY, TO HauboJjbluasi ycajika XapaKTepHa OJs NO-
BEPXHOCTHBIX FOPH3OHTOB MOYBHL. Ycaika TOP(AHOH NOYBBI HPOHCXO-
JUT B OCHOBHOM B INEPHOJA NPOKONKH TPaHIIeH HJM KaHaJOB, NocJe
4ero NpoaoJKaercs, HO yXKe OueHb Me[JeHHO, NMOCKOJIbKY NPOTeKaeT
Je I0J BIHSHHEM yMeHbIIeHHS COAepXkKaHuUs BOJBl, a B pe3yJbTaTe
pasBuBalollerocss aspo0GHOro mpolecca pasJioXkeHHs Topda, KOTOpoe
Moxker pocturath 6 T/rog Ha 1 ra.

Ycagka TophAHBIX NOYB IIOC/JE HX OCYLIEHHs HCKaxaeT NonepeyHoe
ceueHHe KaHaJjoB. DTO HeOOXONHMO YYHTBIBAThb NPH HX MPOEKTHPOBA-
HHH U NlepeHoce NpoeKTa B HaTypy.

8.2.4. Cnienoctb nous

CneaoCte nougst — 3T0 TAKOe ee COCTOAHUE, npu KOTOPOM OHQ
Haubonee aeczko noddaercs 06paboTke, KPOWUTCA, pacnadaercs HaA
60see-MeHee posHble OTOEAbHOCTU NPU HAUMEHbULIEM CORPOTUBACHUU OD-
2anam nousoobpabareiearouux opyouil (HaumeHsuiem T42080M CONPO-
Tuaenuu). Kak cocTosiHHe MOYBHI CIIEJOCTh 3aBHCHT OT PSfa YCJOBHH,
a NpH ONMHAKOBOM MeXaHHYECKOM COCTaBe — OT YBJIaXXHEHHOCTH H
COCTaBa MNOTJIOLEeHHBIX KaTHOHOB.
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K coxasieHnio, H3yUEHHIO CNIJIOCTH, STOTO OYEHb BaXKHOTO B IpakK-
THYECKOM OTHOLIEHHH COCTOSIHHSI TOYBHI, A0 CHX NOp YAENSJIOCH He-
ZocraToyHo BHHMaHusi. B paGortax M. X. ITurynesckoro (1936) u
B. A. ®panueccona (1953) GblTo MOKa3aHo, YTO yepHO3EMHAs NOYBA
npeGhIBaeT B COCTOSIHHH CIIEJIOCTH B MHTEpBaJjie BJIaXKHOCTH — OT HaH-
MeHblued (TOJIeBOH) BJIarOEMKOCTH [0 BJIAXKHOCTH 3aBsiJaHHs pacTe-
Hud (MOJTyTOPHOH MaKCHMaJbHOH rurpockonuynocty noussl). A. H. Co-
KonoBckui (1956) ¢ coTpyAHHKaMH oGpaTH/IH BHHMaHHe Ha TO, YTO
BO BPEMEHH 3TOT HHTEPBaJl y YEPHO3eMHbIX IOYB [JHMTCS JBE-TPH He-
nean. CaelnoBaTelIbHO, BECHOM, 1OCJIe 3aKPbITHSI BJard GOPOHOBaHHEM,
YepHO3eMHbIE MOYBBI MOXKHO O6pabaThiBaTbh NOJble, 4eM, HalpHMep,
IIOIafH, B COCTaBe KOTOPHIX Npeo6JiafaioT COJNOHIOBble KOMIJIEKCHI.

[TecTpoTra, NATHHCTOCTL NOYB C PA3JHYHOH CTENEHbIO COJIOHIEBA-
TOCTH M TIMyOHHOH 3ajieraHHsi IVIOTHOTO COJIOHLIOBOTO TOPH30HTA, a
3HAYHT, C HEOJHHAKOBBIM YAEJNbHBIM THATOBBIM COIPOTHBJECHHEM SBJSA-
I0TCSl NPHYHMHOH HeKauecTBeHHOH 00pPabOTKH MOYBH H MOJIOMOK ILIY-
roB IPH OCBOEHHH LEJMHHBIX 3eMeJb.

IToHaTHS BJaXKHOCTb H YIeJbHOE CONPOTHBJIEHHE IOYBH B3aHMO-
cBA3aHbl. IIpH BJIaXKHOCTH, COOTBETCTBYIOLIEH COCTOSIHMIO CHEJIOCTH,
KpOllleHHe TOYBbl BHIpaXKeHO Jyuylle, a IpPHJIHIAHHE ee K OpraHaM
noyBoo6pabaTbiBalOIIUX OPYAHH M yAeNbHOE CONPOTHBAEHHe 06palboT-
Ke MeHblIIe.

Ilpn o6pabGoTke MOYBBI NPOHUCXOAHT TPEHHE YACTHIL O METANJd H
Ipyr o apyra. IlepBoe Ha3wIBalOT BHELIHHM, BTOPOe — BHYTPEHHHM
TpenneM nousbl. Koadduuuent BHemnero Tpenus nousu (mno B. I1. I'o-
psukuny, 1956) mocrturaer 0,3..0,8 no cpaBHeHHIO ¢ KO3(h(QHLHEHTOM
TPeHHs1 MeTaJjia O MeTaJll.

B cnyyae BO3HHKHOBEHHS B MOYBE CIBHIalOLIMX YCHJIHH CONPOTHB-
JleHHe MM NPOHCXOJHT B TOYKAX KOHTAKTAa MEXIY OTACJbHHIMH 4acCTH-
uaMH B ¢opMe TpeHHs] MeXAy HUMH. {15 meckoB, XapakTepu3yIOLIUX-
€Sl HHUTOXKHBIM BHYTPEHHHM CLEIJIeHHeM, 3HaueHHe CJBHraloLlero ycH-
Jusi Bupaxkaetcs ¢opmyJoit Kymnona

H=f’9,

rae H — casuraoilee ycuiue; p — BepTHKaJbHas Harpyska; f —
K02(ppHLHEHT BHYTPEHHEro TPEHHS.

Jlasi onpenesieHdsi CONPOTHBJIEHHS MOYBBI NPH 06paboTKe IJIYyroM H
YCTAHOBJIEHHSI COOTBETCTBYIOLIEH CHJIBI TATH OOBIYHO MOJB3YIOTCS Pop-
MyJI0#

P=K-a-s,

rae K — ynenbHoe cONpOTHBJ/IEHHE NIOYBH (OTHOIIEHHe 3aTpauyMBaeMoOro
yCW/IMSl Ha MOAPE3aHHe MJacra, ero 060pPOT H TpeHue o pabouyio mo-
BEpPXHOCTb OPYAHSA K IJIOWALH MONEPEYHOrOo CeYeHHs NJacTa), Kr/cM?;
a — ray6uHa NaxoThl; 8 — IUMPHHA 3axBaTa, cM. 3Hauenne K KoJjeG-
netcs B mpegeaax 0,2..0,3 ma serkux nousax, po 0,9 kr/cm? — Ha
TSHXKEJBIX.

Hanpumep, yaeibHoe CONPOTHBJIEHHE TSAXKEJIOCYTVIMHHCTOIO HOXKHO-
ro uepHosemMa Ha Jecce (YCCP) cocrasiser 0,52...0,54, oGHKHOBEH-
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Horo yepHodema — 0,40, riny60KocTON6YATOrO JIETKOCYTAHHHCTOrO CO-
snonna — 0,70, cpeaHenon3oJuctoit cynecuanofi noussl — 0,41, caabo-
noxsonucroit necuanoii — 0,29 kr/cm? (A. M. I'punuenxo, H. K. Kpyn-
CKull).

IlanHble N0 CONpPOTHBJ/IEHHIO NMOYB 06paboTKe KpaiiHe HEOGXOLHMEI
H MOTYT GBITb HCIO/Ib30BaHbl A5 KOHKPETH3alMH HOPM PacXOAOBaHHS
3HEPropecypcoB IO XO3sHCTBAM H jna)e B npefenax KaxJIOro H3 HHX
B 3aBHCHMOCTH OT (PH3HKO-MEeXaHHYECKHX CBOIICTB IOYBEHHOIO IHO-
KpoBa.

8.3. Crpykrypa [arperaTHbii cocTas) nous
M nouscobBpasyiolux nopopg

B npexblaymux pasjienax YNOMHHAaJOCb, YTO NEPBHYHble MEXaHH-
YyecKHe 3JeMeHThl TBepAO#l (a3bl NOYBHL 32 HEGOJBIIHM HCKAIOYEHHEM
(HanmpuMep, B CBIIYYHX IleCKax) He HAXOAATCS B Heil B M30JHDPOBaH-
HOM, He CBSI3aHHOM JPYT C APYroM COCTOSHHH. [loa BJHSHHEM CJOX-
HBIX NPOLECCOB, HMEIILHX B CBOeil OCHOBe (hH3HUECKHH, XUMHUECKHil
H (DU3HKO-XMMHYECKHIl XapakTep, NPOHCXOJUT COEIHHEHHe, arperupo-
BaHMe MeXaHHYeCKHX 3JEeMEHTOB IleCKa, NMbIJIH B MHUKDO- H MaKpoarpe-
raThl, CTPyKTypHbI€ OTAEJbHOCTH. «LleMeHTOM», CK/JIeHBAOLIUM BelLecT-
BOM B arperare, SBJISIIOTCSI MHHEPaJbHble H OpPraHHYeCKHe KOJJIOHIbl —
TYMYC H [VIHHA (MJIHCTHI@ YaCTHIBI).

CTpyKkTypoii noussl Ha3618al0T 0TAeAbHOCTU (azpeeaTbl) PA3AULHOL
8eAudUHbL U (hOopMbl, Ha KOTOpble pacnadaercs T8epdas ¢haza noussl.

IMosioxkutenbHasi poib CTPYKTYPHl NOYBBl B (POPMHPOBAHHH ee 6Jia-
FONPUSITHBIX CBOWCTB MO OTHOLIEHHIO K BO3/€JBIBaeMbIM KyJbTYPHBIM
pacTeHHSIM HACTOJNBKO HECOMHEHHa, YTO NOHATHE CTPYKTYpHAafd
NOYBa W OKYJAbTypeHHas NJOAOPOAHAs MOYBaA craiu
cuHoHMMaMH. CreuHa/sucTy MeJHOPaTOPY-THAPOTEXHHKY He06X0dMMO
3HaThb arpoMeJHOPaTHBHOE 3HAUeHHe CTPYKTYpPBI, NPHYHHBI ee YTPaTH
H TpaKTHYeCKHe NYyTH BOCCTAHOBJIEHHSH, a CJAEAO0BATeNbHO, (haKTOPBI H
npoueccel ee 06pa3oBaHHus.

8.3.1. ArpomennopaTHBHOe 3HaueHHe
3epPHUCTO-KOMKOBATONW arpoOHOMMUECKU LLeHHOM
CTPYKTYpPbI MOYBbI

Cpefy pas/MYHBIX F€HETHYECKHX (OPM CTPYKTYPHBIX OTAeJbHOCTEH
(3epHHCTO-KOMKOBATO#H, OpPEXOBATOM, NJaCTHHYATOH, IMIBIGUCTOH, CTONG-
4yaToO#H, NMPHU3MATHUECKOH M AD.) TOJbKO 3€PHHCTO-KOMKOBaTYyIO0 CTPYK-
Typy MOXKHO paccCMaTpPHBaTh KaK HCXOAHOE YyC/IOBHe (OPMHPOBaHHSA
ONTHMAJBbHOIO O OTHOUIEHHIO K NMOTPeGHOCTSM pacTeHHil BOLHO-BO3-
JYILIHOTO peXkHMa IOYB.

[louse, o6anamatomefi Takoi CTPYKTYpOH, NPHCYW psja BaKHBIX B
arpoMeJIHOPaTHBHOM OTHOIUIEHHH  CBOHCTB, BJIHSIONIMX Ha ypOBEHb
ypoXkaeB BO3AeNBIBaeMbIX pacTeHHd. B CTPYKTYpHBIX IOYBax, HMe-
JOLIMX HMEHHO 3Ty LEHHYI CTPYKTypy, dopMupyloTcs 6ojee GJaro-
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NPHSATHBIE YCJOBHS BOAHOTO, BO3AYIUIOrO, MHILEBOrO H TEJOBOrO
PEXKHMOB.

CoBpeMeHHbIe NIpeCTaBIEHHS O MeXaHH3Me CTPYKTYPOOGpa3oBaHHus,
poJi¥ CTPYKTYpPbl B ()OPMHDOBaHHH CBOIICTB MOYBH H €€ NJIOZOPOIHS,
NPHYHHAX TIOTePb H MYyTSX BOCCTAHOBJEHHS CTPYKTYPHOTO COCTOSIHHSA
NOYBH OCHOBaKL Ha paborax B. P. Buasamca, K. K. Iezpoiiua,

Puc. 8.2. Tunbl caoxenus (nopucroctu) mnousw (mo A. H., Coxo
JoBckomy, 1956). [Ilopuctocts ot obuwero ob6beMa nouBeHHOR
Macchl:

1 — 2595%; 2 — 47,64%; 3 — 45,17%; 4 — 61,50%; 5 — 55,70%.

A. H. Cokososekoro, H. A. Kaunnckoro, H. B. Pesyra, U. C. Kaypu-
YeBa H APYrHX H3BCCTHBIX YUYEHEIX.

M3 kypca ¢u3uKH H3BECTHO, YTO B NPHPOAe CYLIECTBYIOT ABa BHAA
YNAKOBKH yacrull: mJaoTunas H peixaas (puc. 82). I[Ipu naor-
HOH yNax0BKe YacTHL MaKCHMaJbHO BO3MOXHBIH 06'be€M 110POBOro Mpo-
cTpaHcTBa cocTaBaseT 25,95, a npu poixJoil ynakoske — 47,64% 065b-
eMa MouBbl. B 3THX npenesnax M HaxXoAHWTCS NOPO3HOCTb GECCTPYKTYp-
HHIX TSXKE/BIX NOYB MJH ChHIYYHX MEeCKOB, CJIOXKEHHLIX H3 MHKPOCTPYK-
TYPHBIX arperaToB HJIM Jlake HECBSI3AHHBIX MeXKAy CO6O0il MepBHYHBIX
MeXaHHYeCKHX 2JIeMeHTOB (MecyaHblX YacTHIL).

B crpyKkrypHOii nouBe, cocrosiliell U3 arperatoB, BHYTPH KOMKOB
npeo6s1afaloT KaNH/ASpHble MPOMEXYTKH, a MeXIy KOMKaMH — KpyII-
Hple Hekanuusipuble. [lace BHYTPH KOMKOB CTPYKTYPHOI NMOYBHI
HMeeTCd MHOTO HeKalMJUISIPHBIX TNPOMEXKYTKOB — IOp aspalluH
(puc. 8.3).

Ecau nouBa COCTOHT M3 CTPYKTYDHBIX arperaTop 3epHHCTO-KOMKO-
BaToH (opMBI ¢ pasMepaMM CTPYKTYpHBIX oTaeabnocteir 0,25..10 mm,
TO B Hell KpoMe NOPOSHOCTH, BO3HHKaWOLIeill B pe3yJbTare YHNAaKOBKH
NEePBHUHBIX MeXaHHUYECKHX 3JIeMEHTOB M MHKpPOAarperatoB, AOMNOJIHH-
TeJbHO MPOSIBJASETCH TNOPO3HOCTb, IpeJCTaBJEHHAS MEeXKOMKOBRIMH
NPOCTPAHCTBAMH H NOpPaMH BHYTPH KOMKOB, BcsemcrBHe 3toro o006-
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fIag NOPO3HOCIH B [IOYBe BO3pacCTaeT APH CaMoil NJIOTHOH yNakKOBKe
gacieu jio 45,17, a npu puxaoii — no 61,50% (mo A. H. CoxoJos-
ckomy, 1956).

B OGeccTpykTypHO#l pa3mejbHOYACTHYHOI TOYBE YACTHLUH JeXaT
NJOTHO, KaNWJASIPHbIE OPOMEXYTKH MeXAYy HHMH HeGoJbliue, B HHX
C TPYIOM OPOHHKaeT BoJa H KOPHEBHE BOJIOCKH pacTeHHH. 3Jech Hpo-
SABJSIOTCS JBa KpaiHHX
COCTOSIHUS yBJIaXKHe-
HHS — H30BITOYHOE HJIH
HesnocratouHoe. [Ipu u3-
GHITOUHOM YBJIaXKHEHUH
GoJibliasi 4acTb AaKTHB-
HbIX IIOp MNOYBHI 3aloJi-
HeHa BOJOH, MOYTH OT=
cyTeTByer BO3AyXx. B
3THX YCJOBHSAX npeodJa-
JAT aHas3poOHble Mpo-
Hecchl, pacTeHHs] HCHbI-
THIBAIOT HEJOCTAaTOK B
gucaopoge. [Ipn Hemo-
CTaTOYHOM XKe YBJaXKHe-
HHH B TakKoil nouse, Ha-
060pOT, HMEEeTCS MHOIO
KHCJIOpOJa, a pacTeHHs
HCNBITHIBAlOT  HeJOCTa-
Tok B Boge. Kak cuaen-
CTBHE, B 6eCCTPYKTYpHOH
NoYyBe COAEPKHUTCHA MEHb-
e JOCTYNHBIX AJS1 pa-
Puc. 83. TlopucTocTh  KyJAbTYpHOl  CTPYKTypHOI CTeHU! MUTATENbHBIX Be-

nouss (mo H. A. Kauunckomy): 1eCTB.
I — ToHKHe, NPEHMYIIECTBEHHO KaNuWAJAsIpDHble nNopsl B T
KOMKaX, NPH CMa4YHBaHMH 3aNOJNHSIOTCH BOAOH; 2 — cpen- B CTPYKTypHOH 1O4-

HHe NOopnl B KOMKax (AvellKH, KaHaablbl), NPH CMayuBa- Be BoJa BIUTBIBaeTcs
HHH Ha KOPOTKHE MNepHOJ 3aNONHAIOTCH BOJOHK, IMOTOM,
nocse paccacuuanug ee — BO3KYXOM; 3 — KDYNHble MOPBI TaKXe BHYTPb KOMKOB,
MeXAy KOMKaMH, oOblyHO 3anoJjHeHHble BO3AyXoM; 4 — Ka-
OUANSPHBIE NODHI HA CTbiKe KOMKOB, B ChIPO#l NOYBe GOJb- a4 NPpOMEXYTKH MeXIy

1led YacTbio 3anojiHeHhl BOXOH. HHUMH 3aIN0OJHAIOTCSA BO3-
IYyXOM, KOTOpHIH  CO-
JAEpXKHTCS H B MHKPONOpax BHYTPH KOMKOB. TakuM o6pasoM, B OITH-
MasbHBIX YC/IOBHSX B CTPYKTYPHOH MOYBe OJQHOBPEMEHHO MOLYT MNpH-
CYTCTBOBaTb B HeOOXOZHMOM A/l PAcTeHHii KOJIHYeCTBe BOJAa W BO3-
I1yX, 4TO, B CBOIO O4Yepelb, CO3JAeT YCJAOBHS HNJisi ONTHMAJbHOrO IH-
1IeBOr0 pexuma nousbl. KoMKoBaTo-3epHHCTasi CTPYKTypa, nmpuaaBas
NoYBE PHIXJIOE CJIO0XKEHHEe, CNOCOGCTBYeT YMEHbIUEHHI0 SHepreTHUeCKHX
3aTpaT npu ee o6paborke. BeccTpykTypHBle MOuBHI, Kak GoJiee CBSA3-
Hble, Ha000POT, OKAa3biBAIOT GOJIbIIOE YAeJNbHOE CONPOTHBJIEHHE NPH HX
obpaboTke.
B cBasu ¢ xopoileil BOZONPOHHIAEMOCTbIO Ha CTPYKTYPHBIX MOYBAX
cnabee BbIpaXKeH MOBEPXHOCTHbI CTOK, OHH MeHee NOJBEpXKeHH BOJ-
HOH H BETPOBOH 5PO3HH.
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OuennBasi posib NMOYBEHHOH CTPYKTYpPH, HAlO NPHHMMATb BO BHH-
MaHHe He TOJbKO ee MaKpO-, HO H MHKPOCTPYKTYpy. MHKpocTpyKTypa
(pasmep wacrun 0,25...0,01 MM) ToXe yayqiiaer BOZO- H BO3IYXOIPO-
HHLIaeMOCTb NOYBBI. TakK, cepo3eMbl MOJNYNYCTHIHb, HECMOTPS Ha TOYTH
NOJIHOE OTCYTCTBHE B HHUX BOZONPOYHOH MaKpOCTPYKTYphl, 0612 1a10T
OTHOCHTENIbHO XOPOLIHMH BOZHO-(QH3HYECKHMH CBONCTBAMH, YTO B 3Ha-
YHTeJbHOH Mepe obecneynBaeTcs] HaJUUHEM Yy HUX BOAONPOYHOH MHKDO-
cTpykTypbl. OAHAKO 3TH NMOYBBEI CKJIOHHBI K YIJIOTHEHHI0O u 06pasoBi-
HHIO Ha HX MOBEPXHOCTH KOPKH, 4TO YXYA'U2eT WX BOJHO-BO3AVIIHBiE
CBOHCTBa, NOBBIIIAET HCIapeHHe C MOBEPXHOCTH MOYBbI, CHHXaer 06-
MeH MeXIy aTMocpepHbIM H [OYBEHHBIM BO3AyXoM. Takue MOYBHI
CPaBHHTEJIbHO JieTYe CMBIBAIOTCS H BbIAYBaoTcs BeTpoM. Ouiia TOMb-
KO MHKDOCTPYKTypa NOYBH He ofecneyHBaeT ONTHMaJbHble ycJ0BHA
IJIs1 POCTa H Pa3BHTHS BO3/e/bIBAEMbIX KyJbTYPHBIX PaCTEHHH.

8.3.2. Ycnosusa o6pasoBaHns arpoOHOMMUECKU LLeHHOM
BOAOMNPOYHOM CTPYKTYPbI MOYBbI

IlonsiTHe arpoHOMHYeCKH LieHHas CTPYKTypa BKJlOYaeT He TOJBKO
CJI0XKeHHe TBepAoH (pasbl NOYBHI M3 arperaToB 3ePHHCTO-KOMKOBATOH
(OpMBI, HO M HX BOZOIPOYHOCTb — CBOHCTBO HNPOTHBOCTOSTH Pa3MHl-
BawleMy AeHCTBUIO BOAHI.

Uro6bt B moyBe Morja o6pa3oBaTbCsl U CYLIECTBOBAaTh MaKpOCTPYK-
Typa, B Hell JOJIXKHBI NPHCYTCTBOBAThb NecyaHas U NblieBaTas ¢pak-
nuu (Kak CKeJeT), HalMoJIHHTENb CTPYKTYPHOro arperara H ui (rymyc,
rJIMHA), CKJEHBAIOIIHMH MecyaHble H NblJeBaThle YaCTHUHW (MeXaHHUe-
CKHe 3JIEeMeHTBl) B arperarsbl.

®opmupoBaHHe arpOHOMHYECKH IICHHOH MaKpOCTPYKTYphl Xapak-
TepusyeTcsi AByMsl 3TamaMH: KpoOlleHue, ujaH pa3jejieHHe NOYBEHHOH
Macchl Ha arperarsl, IpUAaHHe arperatam CnocoGHOCTH He Pa3MbIBAThb-
cs BOJOH, T. €. BOLONPOYHOCTb.

Pasgnesiende nouBbl Ha arperathl NPOMCXOJHT TJVIaBHBIM 06pa3oM
BCJeACTBHE OOBbeMHBIX H3MEHeHHH NpH [ONEepEMEHHOM ee IOAChIXa-
HUH—YBJIaYXKHCHHH, 3aMeP3aHUH—OTTAHBAHUU BOJBI, NPHCYTCTBYOLLEH
B IOpaXx MOYBBI, a TaKkKe B pe3yJbTaTe AaBJeHHS KOPHeH pacTeHHH,
IeTeNbHOCTH yepBeil, phIXJeHH NOYBH NpH 06paboTKe.

ArperupoBaHuio NOYBH COAEHCTBYeT ee MPOMOpDAXKHBaHHe, NPHUEM
arperspoBaHue, T. e. o6pa3oBaHHe KOMKOB, IPOHCXOJAHT JIMIIL TOTAA,
KOrja NpoMOpa’KHBaeTCsi ONTHMAJbHO yBJaXKHeHHas nousa. Ecam ke
3aMep3aer nepeysJaxKHeHHasl MOYBa, TO, HA0OOPOT, KPUCTAJJIH JibAa
paspyllaloT CTPYKTYpPHHE arperaThl, H NOCJe OTTaHBaHHS NMOYBa Teps-
eT MaKpOCTPYKTYpPY, KOTODYI0O OHa HMeJla AO NPOMOpaxkKHBaHHS.

Jlnsi npujaHusi CTPYKTYPHOMY arperatry BOJAONPOYHOCTH HEOGXOAH-
MO, uTO6Bl CTPYKTypHble OTIEJNbHOCTH GBbIIH CKpemJeHel HeoGpaTHMO
CKOaryJIHpOBaHHBIMH NOYBEHHBIMH KOJJIOHZaMH. TakuM KOaryJisTopoM
B OCHOBHOM siBJIsieTcsl ABYXBaJieHTHHI katHoH Ca?*, a WHOrja Tpex-
BaJieHTHOE XeJjle3o rFed+ u amomuuuit Al3+, Ilo A. H. CokonoBckomy,
KaJabUHil — «CTpaxK» NOYBEHHOH CTPYKTYpPH H NJOAOPOAHS NOYBHL
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[Ipy ocaxJIeHHH MOYBEHHBIX KOJJIOHA0OB O/IHOBaJIEHTHBIMH KAaTHOHA-
MH, HaTpHeM, KaJlHeM OHH KOaryJHpyloTcsi oOpaTHMO H BOLONPOY-
HOCTb CTPYKTYPHBIM arperataMm B 3TOM cJjydae He NpHAAeTcd, T. €. He
o6pasyeTcst BOLONPOYHAs CTPYKTYpa.

B dopMHpOBaHHH BOZONPOYHOH CTPYKTYPBI, KpOMe KaTHOHA KaJ/bLHs,
BaXXHYIO POJIb HTPAeT TaK Ha3blBaCMHBLil [IaCCHBHHI rymyc, 06e3BoXKeH-
Hblll (merunpaTHpPOBaHHBIH), T. e. nOsBJAAOWHKICA B X01e nouBoobpa-
soBanua (A. H. CokomoBckuit, 1956, H. M. Jlakrnonos, 1980).

IIpu oO6pasoBaHuy BOJIONPOUHOI CTPYKTYPH! BaXKHA TaK¥Ke poJib MHO-
roieTHUX TpaB. TpaBsiHHC1as PACTHTEJNbHGCTbh OKa3bIBAeT IBOSIKOE BJIH-
siHHe: BO-NIEPBbIX, €€ CHJIbHOPA3BeTBJEeHHAs KopHeBas cucreMa (KOTO-
poii o6ianaloT raaBHEIM 00pa3oM 3J1aKH H HeKOTOphie 60GOBble) 06-
yCJIOBJIHBAET JaJibHeiilllee pasjeseHHe MOYBB Ha KOMKH H YIJIOTHEHHE
#X (BHAYaJie KOPHM CaMH <«HULyT» NOpPbl, KyAa INPOHHKAIOT); BO-BTO-
pBiX, o6pasyloliuiicss NpU passoKeHHH KOpPHell W HaA3eMHBIX yacTei
pacTeHHll TyMyc NPONHTHIBA€T KOMKH H, IIOTJIOWiasi ABYX- H TpeXxBa-
JIEHTHble KaTHOHBI, CTapess H Jeru/paTHpPyfcb, HeOOGpaTHMO KOaryJH-
pyeT, NepexoAHT B HEpacTBOPHMOE (MacCHBHOE) COCTOStHHEe H HPOYHO
LeMeHTHPYeT arperarhl.

[aBHO u3BecTHA poJib YepBell B CTPYKTypooOpa3oBaHHH H MOBHIIe-
uun naogoponust nous (Y. Hapeuun). Ilpoxons uepes KulleuHbIH TPAKT
JOKJEeBBIX YepBel, Mousa yMJOTHSETCS M BHIAENSETCS HMH B BHAE He-
60JIbLIMX OYeHb BOLONPOUHBIX KOMOYKOB — KanpoJuToB. CTPYKTYypa,
CO3/laHHasi N0XKIEBLIMH uyepBsiMH, no ¢opme JerkooraHuuMa. [loBepx-
HOCTb 3THX arperaroB «OMNJaBJCHAa».

Poixnenne nousbl cnoco6CTBYeT ee arperHpoBaHHIO, HO He NMpHAAET
BOJONPOYHOCTH 06pa30BaBLINMCS BPEMEHHBIM KOMKaM.

Takum o6pasom, na o6pa3oBaHHe CTPYKTYpBl NOYBHl H IpHAAHHE
eil BOAONPOYHOCTH BJUSIOT pa3/THUYHble IPHPOAHBIE (PAKTOPHI.

8.3.3. PaspyweHue u soccTaHosneHmne
BOAONPOYHONW CTPYKTYPb! NOUBbI

Ecsiu B noyBe UMEIOTCS YCJOBHS JJs 00pa30BaHHsi arPOHOMHUYECKH
LEHHOH CTPYKTYpPhl, TO B IIPOH3BOACTBEHHbIX YCJIOBHSX IPOHCXOAHUT
JHIIb €€ YacTHYHOe pas3pyluleHHe (rJaBHbIM 06pa3oM IMOL BJHSHHEM
MeXaHHUYEeCKHX, (HH3HKO-XHMHYECKHX H OHOJIOTHYECKHX NPHYHH), MO-
CKOJIbKY OJHOBPEMEHHO OCYyL1eCTBJISIeTCS NPOLECcC BOCCTAHOBJIEHHS.

Mexanuyeckoe paspylieHHe CTPYKTypol HabJozaercs Jullp y MO-
BEDPXHOCTH MOYBHl H BLI3bIBAeTCS NPEHMYLIECTBEHHO MNePEIBUraloIH-
MHCSI TI0 MOBEPXHOCTH IOYBHI OPYAHSIMH H MamHnaMHu. Paspyiaercs
CTPYKTypa TakK)Ke INOJI BJHSIHHEM MeXaHHYECKOro BO3NEHCTBHS Kalesb
CCTCCTBEHHOI'O HJH HCKYCCTBEHHOIO lIO}KlLCf;l, ocoB6eHHo npH JiiBHEBOM
XapaKrepe UX BbIMAJCHHA HA IIOYBY.

Paspyuienne CTpyKTypbl MOXeT ObITb BbiI3BaHO H OJHOBAJIEHTHBIMH
KaTHOHAMH, lIONajallliMi B NOYBY C HCKYCCTBEHHBIMH yXOOPEHHMSIMH
M BbICBOGOMKAAIOWEMHCS [IPH MHHEpaJH3alluH OPTaHHYCCKOTO BEULeCT-
Ba. OI[HOBaJleHTHb!e KaTHOHbI MNMPHBOAAT K NENTH3allHH NOUBEHHBIX
KOJIJIOHJI0B, YTO YMCHBIUACT BOJOIPOYHOCTb CTPYKTyphHl. Buara ar-
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Moc(epHbIX OCaAKOB, NPOCAUYHMBASCh B IOYBY, YAaCTHYHO YBJIEKAeT B
HUXKHHE TOPH30HTH HOHBI KaJblius. B cBf3H ¢ 3THM BepXHHe FOpH30H-
THl TIOYBBI TEPSIOT KOaryJ/Hpyiolliee HayaJso, 4YTo Takxke ocsaabiaser uX
OCTPYKTypHBaHHe,

Oprannyeckoe BelleCTBO MOYBBl — TyMyC — BaxKHeHmHii (axkrop
o6pa3oBaHHsl BOJONPOYHOH CTPYKTYphl, HO OH MNOABEpraeTcs Bozjeii-
CTBHIO MHKPOOPraHH3MOB H NOCTENEHHO MHUHEPANH3yeTcss A0 KOHeYHbIX
npoayktoB (COz, H;O u Munepanbubix coseit). C MuHepasn3auuei
rymyca CTPyKTypa yYTpauHBaer CBOIO BOJONPOYHOCTb. I1OCKO/BKY OC-
HOBHY!O POJb B INpoliecce MHHepaJH3allid OPraHHYeCKOro BelllecTBa
WIPaloT MHKPOOPTaHH3MBbl, 3Ty NPHYHHY PpaspyLIEHHs CTPYKTypHl
CYHTAIOT GHOJIOrHYeCKOil.

Jns co3fanusl arpOHOMHYECKH LEHHOH CTPYKTYpPbl H NpHIAAHHs el
BOIONPOYHOCTH B INOCJAEAHee BpeMsl BeAyT IIHPOKHE 3KCHepHMEHTalb-
Hble HCCJIeOBAHHS MO HCKYCCTBEHHOMY OCTPYKTYPHBAHHIO HOYB,

HckyccTBeHHOE OCTPYKTYpHBaHHE NOYB OCYIECTBJAsIeTCS MyTeM BBe-
JleHHS B IOYBY CTPYKTYPOOODPA3YIOIHX BellecTB. DTO NPEHMYIL1eCTBEHHO
opraHuyeckue coeJuHeHHusi, GUTYM, TOpdAHON Kiell U ApyTHe, KOTODbIE,
6ynyun BBeleHBl B NOYBY, YBEJHUMBAIOT €€ arperHpoOBaHHOCTb H yJy4-
IIAI0T BOJONPOYHOCTb CTPYKTyphl. Hauunaga ¢ 50-x rogos 8 CCCP u
IPYrHX CTpaHaX CTaJH NPHUMEHSTh LJs 3TOH LleJn BBICOKOMOJIEKYJsp-
Hble COeJMHEHHS — IIOJHMEpH U CONOJIHMEpH], COCTOSIlINE H3 IPOH3-
BOAHBIX aKPHJIOBOH, METAaKPHJOBOIl ¥ MaJeHHOBOI KHCJOT, NOJYYHB-
1He cobHpaTeJbHOe Ha3BaHHe KPHUJJAHYMbl. Buecenwne conosu-
Mepa, COCTOSILEr0 H3 MeTakKpuyaoBoil Kucaorel (60%) u Mmerakpuia-
muna (40%), Bcero tosbko B Kosauuectse 0,001.9 maccel moussl yxke
CyL1eCTBEHHO YBeJHYHBAET BOLONPOYHOCTb CTPYKTYPHI.

K arporexsuueckHM MeTonaM OCTPYKTYPHBaHHS IIOYB OTHOCHTCS
KOMIlJIeKC NPHeMOB: NOCEB cMeceii MHOTOJIETHHX 600OBBIX H 3J1aKOBBIX
TPaB U OLHOJIETHHX KYJbTYp, 06pab6oTKa NOUYBBI B CIIEJIOM COCTOSIHHH,
M3BECTKOBAaHHE KHCJBIX IOYB, FHICOBAHHE COJIOHLOB H COJIOHLEBATHIX
NOYB, BHECEHHE OPraHHYeCKHX U MHHepaJbHEIX ymoOpenuil. Pewawiee
BJIMSHHE Ha OCTPYKTypHBaHHe TMOYBBl B INpaKTHKe 3eMJele-
JINsl OKa3biBAeT TMpPUMEHeHWe OpraHH4YecKHX ynoOpeHHii — Hapo-
3a, TOPPOKOMMNOCTOB, 3ejeHbIX yHoGpeHuii. MuHepaibHHe y106-
peHHs cnoco6CTBYIOT YJYUIIEHHIO CTPYKTYphl MOYB KOCBEHHO, TAK KakK
OT HX TNpPHUMEHEHHs pacTeHHs pa3BHBaIOT Gojiee MOLIHYIO KODHEBYIO
CHCTEMY H OCTaBJSIOT B NMAaXOTHOM cJioe GoJibllie KOPHEBBIX H MOXHHB-
HBIX OCTaTKOB, KOTOpPHIE, B CBOIO OYepefb, SIBAAIOTCH 3HEPreTHYECKHM
MaTepyua/oM IJs Pa3BHTHS MHKPOOPraHM3MOB M HCTOYHMKOM 00paso-
BAaHHS IyMyca B IOYBe.
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lnasa 9. MOUYBEHHAS BJIATA.
BOAHLIE CEOWCTBA M BOAHbIA PEX(MM NMOUYBbI

Hanuune B nouse BoAn — o6s13aTe/IbHOE yCJOBHE POCTA U Pa3BH-
THS pacTeHHH, NMOYBEHHBIX MHKpoopraHuamos. O6 3TOM CBHIETEJbCT-
Byer ux coctaB. Okoso 909% Maccel 3eJieHbIX pacTeHHH H MHKpOOpra-
HH3MOB cocTaBJsieT Boja. UToGH CHHTE3HPOBaJach €IHHHIA CYyXOro
BellleCTBa B OPraHu3Me pacTeHHs, OHO pacXoAyeT H Hcmapser (TpaHc-
NHpUpPYeT) dYepe3 JHCTOBYIO noBepxHoctb oT 250 o 1000 u GoJsee
qgacTell BOABI, MOCTyNalolleil B Her0 B OCHOBHOM H3 IOYBHI.

ITpu mMasnoM KoJiHYeCTBe OCaAKOB IVIaBHBIM (DaKTOpPOM, JIHMHTHPY-
IOIUM ypoxKa#, siBjseTcss Boja. B To ke BpeMs mJisg GOJbLIHHCTBA
BO3JeJIbIBaeMbIX KYJbTYPHBIX PaCTeHHI HexesaTeJbHB Kak HeHUHT,
TaK H U30BITOK BOJBI B NIOYBE.

Hapany ¢ teM urto Boga — oG6s3aTesbHbil (aKTOp IOYBEHHOTrO
NJI0J0POJHSl H YCJOBHE KH3HH XKUBBIX OPraHH3MOB, OHA TaKXe aKTHB-
HBEIA (akTop H ycjoBue mnouBooOpasoBaHHsi. Boma — pacTBopuTeNb
H HOCHTe/Jb PaCTBOPEHHBIX COJIeH, OPraHHYeCKHX COeIHHEHHH, ras3oB
(yriekucjoThl, KHCJIOPOZA), MOYBEHHBIX KOJ/MI0HAOB. Baaromaps neii-
CTBHIO BOJH KaK NEPEeHOCYHKY MNPOAYKTOB NOYBOOOpA30BaHHs CTANIO
BO3MOXKHBIM (POPMHpOBaHHE TeHETHUYECKHX TODPH30HTOB B NOYBEHHOM
npoguse.

HcknountenpHo BesMKa posib BOABI B NMOYBE B KauecTBe (akTopa
THIpaTal{H ee YacTHL, KOJJIOHAHBIX BEIIECTB i HOHOB, IPHAAIOLIEr0 UM
npu 3TOM ocobble cBOHCTBA.

9.1. Crpoenme M 3HepreTHKa BCAbI

Kak u3BecTHO, MOJIeKyJia BOAbI COCTOMT M3 ABYX HOHOB BOJOpOJa
H ogHoro HoHa kucjopona. Ilo cBoeit ¢opme oHa siBJseTcs AHIOJEM.
Junosp B 3JIeKTpHYECKOM MOJIe HHIYUHPYETCS: HOHBI BOAOPOAA H KHC-
JIOpoZia pacnoJiaraloTcss B BHIe TpeyroJabHuHka (puc. 9.1.). Moaeky-
JIBl BOJABl MOTYT COEJHHATbCS MeXJy cobofl, B3auMoJeHCTBOBAaThb C
HaxXOJSLIMMHUCA B PacTBOpe HOHAMHM, pacnojaratbCsi BOKPYr HHX, 00-
pa3oBLIBaThb COeAUHEHHs THIA COJbBATOB W ruipatoB. Boaa u moue-
KyJsl TBepHo# ¢(a3wl NOYBH NPHTATMBAIOTCH IIPOTHBONOJIOXKHBIMH TMO-
JiocaMH (3apsijaMH), 4TO yaule Bcero OblBaeT y NMOBEPXHOCTH KpHC-
TaJIJIHYeCKHX BelIeCTB HJIH cOpOMpOBaHHBIX TBeplOH ha3oil HOHOB,
BOKPYT KOTOPBIX 06pasyioTcsl BOAHBe NMJeHKH. Tak B moyBe NPOTEKAeT
npouecc ruapartauud. JLHnoJsu BOAbl, NPUTArHBas K ce6e NMOBepXHOCT-
HBl€ HOHBI KPHCTAJIHYECKHX pelleTOK MHHepaJioB, MOTYT OTPhIBaTh HX
OT 4YacTHIl TBepAoi ¢a3u. ITo0 cnocobCTByeT paspyllleHHI0 MHHepa-
JoB — uX BoiBeTpuBaHuio. [Ipomecc ruaparauuud nporekaer napaJ-
JIeJIbHO OKHCJIEHHIO, THAPOJIH3Y, O YeM FOBOPHJIOCH pPaHee.

Kak u3BecTHO, NIpd CONPHKOCHOBEHHH IBYX (a3 (TBepIOH H XKHI-
KoM, XUIKOH H rasoo6pasHoil M T. 4.) MeXJy HHMH BO3HHKaeT TakK
HashlBaeMasl rpaHHYHasi NMOBEPXHOCTb, HJIH MOBEPXHOCTb pasieJa.

Ha mnosepxHocTH pasjesna BoJa—BO3AYyX (HAacCHIIEHHOro ee napa-
MH) B pe3yJibTaTe Pa3/HYHOr0 B3aHMOAEHCTBHS B CONPHKACAIOIIHXCS
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¢dasax oGHapyxKHBaeTcss HalpaBJeHHas BHYTPb XKHAKOH (asbl pPaBHO-
fefictByromas cusia (puc. 9.2.). MoJieKyJ/ibl TPaHHYHOTO CJIOA Kak Obl
BTATHBAIOTCSA BHYTPb XKHIKOCTH H 3a CYET 3TOr0 CO34aercs INOBepX-
HOCTHO€e HaTsXKeHHe.

YBeJsHueHHe NMOBEPXHOCTH IPAHMYHOrO CJIOS TpeGyeT NONOJHHUTE/b-
HOro IepeHeceHHsi MoJeKyJ Bojibl. [lJis mnepeHeceHHss MOJIeKyJ H3
ob6beMa BOJH B ee NOBEPX-
HOCTHBIH cJIO# Heo6X0ANMO
coBepwHTb paboTry, KOTO-
pas HIeT Ha YBeJHYEHHE
MOBEPXHOCTHOH 9HEPTHH —
co3gaHHe U3GHITKA 3HEPruu
B TIOBEPXHOCTHOM  CJIOE:
A—(Fs_‘Fv)'N, I‘Ile Fs'_
—F, — cpenHsas pa3HOCTb
¢BOGOAHO! 3HEeprHH Ha MO-
BepxHoctH Fs U B o0beme
F,; N — xonuuecTBO MoJje-
KyJI B IOBEDXHOCTHOM CJIO€.

H3sorepMuueckoe yBeJn-
Puc. 9.1. Crpoenne Moaexyant Boxw (Ilayausr, 4YeHHe INOBEPXHOCTHOIO CJOA

no Y. CseHuHUKOMY). 3a cyeT MOJIeKYJ, HaXOAd-

muxcsi B ee obbeMe, Tpe-

Gyer coBeplInTb pPaboOTy, HAYWIYI0 HAa YBeJHYEHHE IIOBEPXHOCTHON

sHepruu BoAnl. Pabora H3oTepMHueckoro oGpa3oBaHusi 1 cM? noBepx-

HocTH (yZHesnbHass CBOGOZHAsl NOBEPXHOCTHAsi 3HEPrHsi) Ha3biBaercs
TIOBEPXHOCTHBIM HATSAXKEHHEM:

A N
°=§=(FS_F0)§=(FS—F0) -y,

N
rae ny= s 4HCJIO MoJeKysa B 1 cM? moBepXHOCTHOro cjaosi; A —

cBo6oaHAasl TOBEPXHOCTHAS] IHEPTHS.

[To cpaBHeHHIO ¢ JAPYrHMH JXHAKOCTSIMH BOZa XapaKTepH3yeTcs
60/IbLIHM MOBEPXHOCTHBIM HaTsxkeHHeM (TabJa. 9.1), npuuem c HOBHI-
UIeHHEeM TeMIiepaTyphl OHO YMeHbllaeTcs, H Hao6opOT.

B ecrecTBeHHBIX yCJOBHSIX JI060€ TeJO CTPEMHTCS K HaHMEHb-
el NOTeHUHaJbHOH 3Heprud. Tak, Kamas BoAbl AJs 3TOro AOJIXKHA
HMeThb WapoobpasHyio ¢GOpMy, NPH KOTOPOH omnpenesieHHOMy 00beMy
COOTBETCTBYEeT HaHMeHblllas NMOBEPXHOCTHAS 3HEPTHSA.

IlpeBpauienre oxpyrJoii ¢OpMB Kamiu BOAbI, HAaNpuUMep B JIHH-
3010100HY10, CNOCOGCTBYeT 3HEpPreTHUYECKOMY ee O0OOrauleHHIo, Mo-
CKOJIbKY OJJHOBPEMEHHO C yBeJHYeHHEM IOBEPXHOCTH IpH AaHHOM olbe-
Me BoO3pacTaeT KOJHYECTBO OOOralieHHbIX 3HePrHell NOBEPXHOCTHBIX
MOJIEKY L.

Takum xe o6pa3oM H3MeHseTCs INOTEHIHAJbHAsl JHEPrHsl BOXbI
NpH 3aNo/JHEHHH el0 pPa3/IMYHbIX MO BeJHYHHe H (PopMe MNOYBEHHBIX
npocrpancTB. Eciin onpejesieHHoe KOJHYECTBO BOIBI 3aNOJIHAET MpO-
CTPAaHCTBO OKpyrJoi (wapoobpasHoi) ¢opMbl, TO MOTeHUHaJbHAs
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SHEPrusi TaKOH BOLBI MeHbllle, YeM TOrJa, KOra TaKoe e KOJNHYecT-
BO BOJbl 3aMOJHHT HPOCTPAHCTBO, NPEANONOXKHM, NPH3MATHUECKO
MM HHOH (opMBI. DHepreTHYecKoe COCTOSIHHE BOJB — KOCBEHHBI
NoKa3aresb CTENeHH H3MeJbYeHHOCTH (JHCHeprHPOBAHHOCTH) TBEp-
nofi (a3pl H ‘CBSI3aHHBIX C HeHl JAPYrHX (U3UUYECKHX CBOHCTB INOYBHI,
B TOM YHCJIe €e CTPYKTYPHOCTH H CBSI3HOCTH.

OHepreTHyecKue NepeMeHbl B BOJE INPOTEKAIOT B COOTBETCTBHH C
O6lUMH 3aKOHAMH TE€PMOJAMHAMHKH, B 4YacTHOCTH C MepPBbIM H
TpeTbUM. IpH M3yyeHHH BOZHO-(DH3HYECKHX CBOMCTB NOYBH HCKJIOUH-
TEJbHO BaXXHO€ TE€PMOJHHAMHYECKOe MOHATHE — 3TO IOHATHE CB O-
6oaHO# 3Hepruu, chopmyaaposanHoe I'm6com u [eabMmroJpueM.
Ono BeIpaxcaeT O6LIM OOMEH 3HEPrHH NPH PU3UYECKHX H XHMHUECKHX
npoueccax Ha OCHOBE 3aKOHa TePMOJHHAMHKH O NOTJIOUIEHHH W BHE-
JeHHd aHeprun: df =dH—TdS, rae df — yBennyeHHe uaum yMeHblIeHHE
cBOGOLHON 3Hepruu; dH — u3MeHeHHe BHyTpEeHHEH SHEPTHH, HANpHMep,

Puc. 9.2. [lefictBHe MOJIEKY.ISIPHBIX CHJ HAa MOJEKYyJy
BOAbLI B TOBCPXHOCTHOM M BHYTpeHHeM cjaoe  (mo
H. H. Ilmocuuny, 1964):

1. 2, 3, 4 — MOJeKyJbl, pacrnonokKeHHble Ha PAacCCTOSIHHM OT

TOBEPXHOCTH, MeHbLUeM pafuyca MOJIEKYJSIPHbIX CHI; 5, 6 —

VOJIeKYJIbl, HaXxoMsiHeCHs Ha pacCTOAHHH (OJblle paZHyca MoO-

NeKyJasIPHbIX CHJA OT NoBepXHocTH; [ — BeJAHMYHMHA M HanpaBJelHe
paBHoAelicTBYiOWIEeH CHJbI.

9.1. MNMoBepxHoCTHOE HaTsHKEHME Pa3HbIX XKUAKOCTEN
(no Y. CeeHumuxomy, 1976)

ﬂoaepxuoc‘ruoe HaTAeHue
BOAbI B 3aBHCHMOCTH OT
Efffffm?'ﬁoi Eaunnua Temnepartypsl
TemnepaTtype 20° C B H3MepeHus
HaCHIIPHHBIX Napax Ml m? TeMmepatypa, | Bola—BO3AYX,
XKHAKOCTH °C M1 M,
Bona 72,53 0 75,49
Taxenas Boaa 67,8 5 74,75
Srudaosulit s¢duHp 16,49 10 74,01
benzoa 28,17 15 73,26
Ptyts B myctoTre 471,6 20 72,53
Aueron 23,32 25 71,78
Hutpobensoa 43,35 30 71,03
YKcycHas KHCa0Ta 27,42 40 69,51



sbinoJHeHue paCorbl, T — alco/ioTHas Temneparypa; dS — yBean-
YeHHe 3HTPONUH (npubaB/eHHe HJAH TOTEPs TemJa).

ITockonbKy cBOOOJHast 3HEPTHS BOABI B NOYBe NPH IMOJHOM HACHI-
LIeHKH ee BOJOIl B COOTBETCTBHI C TaKHM OIpelesieHHEM He MOXeT
NpeBHIIaTh HYJS, TO B CJdydae B3aUMOAEHCTBHS BOIBI ¢ NOYBOil IpPH-
XOJHUTCA HMETb JeJI0 C OTPHLATEJbHBIMH 3HAaYCHHSIMH CBOOOAHOMH 3HEp-
rud (<<0). B cayuyae moxachixaHusi (HCCylleHHs]) NOYBBl H YCHJIMBA-
olllelfics AedopMallid NOBEPXHOCTH BOJbI B OTHOLIGHHH K ee 0ObeMy
OTpHlaTe/bHble 3HAYCHHS ee NOCTOSHHO BO3PaCTaloT.

9.2. fiBneHms, CBA3aHHbIE C HIMEHEHHEM
csobofHOM 3HepruM BoAb! B nouse

[TocTynaiias B MOYBy BoAA NOABEp}KEHa BO3AECHCTBHIO pasjuy-
HBIX CHJ (COPGLUHOHHBIX, OCMOTHYECKHX, MEHHCKOBHIX H T'PaBHTallMOH-
Hbix). [Tox ux pefictBueM oHa MoxkeT qubGo nepeaBHraTbcsi B pasJuy-
HBIX HallpaB/eHHsX, 160 yaep:XKHBATbCS B [OYBE,

Ecau kanas Bonbl, cBOGOAHAas 3HePrusl KOTOPOH paBHa HYJIO,
BIUTHIBAETCSl CYXOH NOYBOH, TO, AedOPMHPYsCb, OHA PACHOJONKHTCS
B BHAC TOHYaliIe# NJEHKH BOKPYr TBEPABIX YacTHL; NPH 3TOM CBO-
Goanasi 3HeprHsl BOJAbl 3HAUHTEJIbHO YBeJHuHTCs. B morpaHuysom cioe
MEXKAY BOAGH W YacTHLAMH IOYBbI HAYHYT AeilcTBOBATH aACOPOLHOH-
Hble cunbl Bau-gep-Baanbca. BesnunHa 3THX CHJI 3aBHCHT OT Xapak-
Tepa YacTHL[ MOYBbI, HX THAPOPHABHOCTH HJIH THAPOPOOHOCTH, a TAK-
JKe OT CTeneHH ee YBJAXXHEHHOCTH, KOHLUEHTPAUHUH coJieil B BOZe, BbI-
cOThl €TOJ10a NMOYBHl OTHOCHTEJBHO YPOBHS TPYHTOBHIX BOX H T. A.

B 3aBHCHMOCTH OT CHJIBI CBSI3aHHOCTH BOJBI C 4acTHILAMH TBepAOH
ta3pl MOYBH OHa Jerde HJAM TPyAHee yCBaHBaeTCs PACTEHUSIMH.

IlpoHukioBeHHe BOLBl uepe3 IOJYIPOHHIAeMylo O60JOYKY Ha3H-
BalOT ocMoOc oM. JlaBneHne, pasBuBalolleecsi B COCyle C IOJYIpO-
HH1laeMOH CTCHKON, BBI3bIBAETCS B3aHMHBIM IIPUTSKEHHEM MeXAay
yacTHLLaMH pDacTBOPEHHOro BelllecTBa M pacTBOpHTess. B mouse oHo
NPOHCXOAHT B IBYX CJy4Yasix: KOria B3aHMOJeHCTBYIOT Boga H OGMeH-
Hble KaTHOHBl M KOTJa MOYBEHHBI pacTBOP HMeeT HEOJHHAKOBYIO KOH-
LEHTPAlHI0 HA PAa3JIMYHBIX yyacTKaX IOYBeHHOro npoduas. Puyapno
(1961), nonuepkHBas CBOMCTBO pacTBopa 6oJibluell KOHUEHTPALHH BBI-
3bIBaTh NepelBHXkKeHHe K cefe BOoLbl M3 pacTBopa MeHblueil KOHLEHT-
pauuH, NpeaJoXHJ Ha3blBaTb OCMOTHYECKOE [aBJieHHe BC aC bl B a io-
WM jJaBJeHHEM pacTBODa.

HeficTBHe KanuanaspHbIX (MEHHCKOBHIX) CHJI NMOKa3aHo Ha pHc. 9.3
1 9.4. MeHuckoBble, HJIH KanMJJSIpHbIE, CHIIE 00y CJ/I0BIHBAIOTCS TIOBEpX-
HOCTHBIM HaTsI)KeHHeM IIJIEHKH BOJbl, ce NaBJeHHEM Ha HHXKesexallHi
(1oa NOBEPXHOCTHOH NJEHKOH) 06GbeM XKHIKOCTH H IpeJOMJEHHeM
STHX SIBJICHHH NpPH Npolecce CMauHBaHHS BOJOI CTEHOK COCYHOB (HX
ruaparanueit).

Boaa xopowo cmauuBaer GOJBLIMHCTBO TeJs. $IBJeHHe CMayuBa-
HHS CIIOCOOCTBYeT HCKPHBJCHHIO NMOBEPXHOCTH KHJIKOCTH Y CTEHOK CO-
cyna. B cocynmax mamoro guamerpa (KanmMa/Aspax) HCKPHBJ/ISHMe I0-
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BEPXHOCTH Y CTEHOK KalWJIsipa BHI3bIBaeT 0Gpa3s0oBaHHE MEHHCKA,
MMelolero AJs BOAb BOTHYTYi0o ¢opMy. [IpHTSruBasicb moBepXHOCT-
HBIMH MOJIEKYJIAMH BellleCTBA, U3 KOTOPOTO COCTOSIT CTE€HKH KamHJLJsi-
POB, HCKDHBJASICb, IOBEPXHOCTb BOJABI IOJXKHA CHJbHO YBEJHYHTH-
csi. Ho Tak KakK cu/la OBEPXHOCTHOTO HATSIXKEHHS CTPEMHTCSI K yMeHb-
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Puc. 9.3. Kanuasipuaple canel - Puc. 9.4, CooTHouweHHe  3HaueHHH  BHYTpPeHHero

(mo A. A. Poge): JaBJieHHs: M NOBEDPXHOCTHOrO HATAXeHHH  (mO
r T pamuve Kamiuspa; O H. H. IlmocHuny):
YroJ yBJlaXHEHHS,; — BbICOTA Pi<P;<P3s — BHyTpeHHee JaBjeHHe; ¢;>§:>q; — TO-
KanMMJISAPHOTO  MORHATHA; R — BEDXHOCTHOe HaTsKeHHe; d;<d;<d; — paBleHMe mapa;
PaaHyc MeHHCKa. mi>my>m; — KOJHYECTBO NOBEPXHOCTHBIX MOJEKYJ.

LIEHHIO TOBEPXHOCTH, TO 3TO NPHBOJHT K NOJHSATHIO CTOJ6HKA BOAHI,
NI0Ka OH CBOell Maccoil He YDaBHOBECHT 3TOH CHJIHI.

OpHnako, ueM GoJjiee BOrHyTa IIOBEPXHOCTb KHAKOCTH B MEHHCKe,
TeM MeHbllle J[aBJieHHe MNOBEPXHOCTHOH NJIEHKH MOJIEKYJ BOIH HA
HH3JexKalue cJou (puc. 9.4). DTo TaKkkKe NPHUBOAUT K NOLHSATHIO BOIBI
B KaNUJJIsIpe, CONPHKACAIOIIEMCS C «pe3epByapoM» BOJbl HHXKHHM KOH-
IOM, NMOCKOJIbKY JaBJIeHHe Ha IJIOCKOH NOBEPXHOCTH BOAbI B COCY.e
6oJibllle, yeM HaJ BOFHYTOH B TpyOKe, moJyuaercss H3GHTOK HapyXHO-
ro faBJIeHHS, JOCTATOYHBI Ajs TOro, uroOnl XHAKOCTb NOJAHSAJNACh B
Kanujigpe Ha ONpeJeJIeHHYIO BBICOTY.

'paBuTalHOHHBIE CHJIB BJHSIOT TJaBHBIM 00pasoM Ha BOAY, CO-
CPEIOTOYEHHYIO B KPYNHBIX NOpax MOYBHI.

9.3. MoTeHuman NCUBEHHCH Bnaru

B npupoaHbIX YCJOBHSX BJHSIHHe OTJE/bHBIX CHJ Ha BOAY B HOY-
Be pasrpaHuyuTh TPyAHO. [lo3TOMY A/ XapaKTEpHUCTHKH COBOKYII-
HOCTH JeHCTBHS CHJI Pa3/M4YHOH NPHPOJAH BBEJEHO IOHSTHE MO T e H-
HHaJda BOJAH B NMOUBE.

[MoaHbIl MoTeHUMaN P! BOAL B IOyBe NpH ‘Temneparype To — 3TO
nosnesHas pabora Ha eIHHHIy MacChl YHCTOH BOARI, BbIpaXKeHHast B
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JIKOYJSiIX Ha KHJOTpaMM, KOTopasi JoJXkKHa ObIThb 3aTpadyeHa NOCpen-
CTBOM MNPHJOXKEHHHIX H3BHE CHJ, 4TOOBI nepeHecTH OOpaTHMO H H30-
TepMHYeCKH OGeCKOHeYHO MaJjioe KOJHYeCTBO BOAbI M3 CTaHAapTHOro
cOCTOSIHHSI So B JKUAKYIO a3y NOYBHl B 3a1aHHOI TOUKe.

3a cTaHZapTHOe COCTOSIHHE S, MPHHAT «pe3epByap» c uuctoil (6es
PacTBOpPeHHBIX coJieil) BOJOH WJH, APYTHMH CJOBaMH, BOAOH, OCMOTH-
yeckoe gaBJienue P ko-

TOPOH PaBHO HyJIO, a F y N

Tak¥ke cBo6ogHOH (He- HOH

TN0/IBePIKEHHOi BJHSHHUIO -——l— \g N N/

TBepAOH (pa3h IOUBHI) itﬂ ARV

BOJIOIl MPH TeMmepaTtype \)

T,, BbicOTe c/10f ho H X >

nasnenuu Po. - e h
IMonupiit moTeHUHAN Y

BOAbl B TIOYBe — 3TO [ / Y 70

CyMMa  COCTaBJSIOUINX AN Y s

€ro YaCTHbIX NOTEHLHA- VX /\/\

JIOB: [PaBHTaLlHOHHOTO, K v

OCMOTHYECKOro, KamHJ-
JI5ipHO-COPOIIHOHHOTO,
NMHEBMATHYECKOTO H IMO-Pyc, 9.5. Kanuanspusiit notedunan (mo Y. Csel-
TeHuuasjsa TEeH30METPH- uHukomy, 1960).

YeCKOro JaBJICHHS.

CuJiibl CBSI3bIBAHHS BOABI B NOYBE MOTYT GbIThb BHIpAXK€HBI OJHHM
KanuJAJAPHO-COPOUHOHHBIM MOTEHIHaJ oM, IpHYEM KOJHYECTBO BOMIBI
B [I04YBe XapaKTepu3yercs KaK (yHKUHA 3TOro NoTeHLHaJa.

ITo Y. Ceenuuukomy (1976), cymHocTb 3TOr0 moTeHLHaja Jyylle
BCEero BHIHA HAa ONBITE C IIOYBEHHBIM MOHOJIUTOM, OJMH KOHEL, KOTO-
poro morpyzeH noj cBo6OLHYI0 NOBEPXHOCTb BoAbl (pHuc. 9.5). B atoM
cJyyae MPOMCXOLHT HachllleHHe NouBH Bogo#. KosHyecTBO ee B mou-
BeHHOM mnpodHe OyaeT yMeHbIIaTbCAd MO Mepe NOAHATHA HajJ ypoOB-
HeM Hachlllawolleii MOHOJHT BOAH B cocyAe. Korja HacCTYnHT paBHo-
BecHe B 3HEPTreTHYeCKOH cHCTeMe BOJa—IloyBa B MOHOJIHTE, yDaBHO-
BECSTCA TaK¥Xe CHJBI, AelicTByIOIMe Ha ONpefesieHHble YacTHIBI BOABI.
OnHa u3 HHX — CHJIa MacChl, NeHCTBHe KOTOPOH HampaBJeHO B CTO-
poHy cocyna ¢ Bomoil (pesepByapa). OJHOBpeMEHHO B 3TOH CHCTeMe
Ha YacTHIy BOAB HOJXKHA AefiCTBOBaTh ONpele/i€HHas CuHJa, Hanpas-
JeHHass B NPOTHBONOJIOXKHYI0 CTOPOHy, T. e. BBepX. B Kauecrse ee
BHICTYNAIOT KaNWJUISIDHbIE CHJIBI, ONpefe/sieMble KaK KamHJJISAPHBIA
noreHuuan. Pabora, kKoropas fo/axHa ObITb NpPOU3BEJCHA /s Npe-
OJI0JIEHHS 3TOH CHJIBI, YTOOH NepeMecTHTb 1 © BOABI OT ee POBHON MO-
BEDXHOCTH B cocyje (pesepByape) k ompeznesneHHoii touke (A;), co-
OTBETCTBYET KaNWJISPHO-COPGLHOHHOMY TNOTEHLHady. DTOT NOTEHLH-
aJl npezacrasJiseT cob0il pa3sMepHYIO BeJHUYHHY C OTPHLATEJbHHM 3Ha-
koM. Ero 3Hauenne paBHO pabore, HeoOXONMMOH AJsi NPEOJOJIEHHUS
YCKOpeHHS CBOOOJHOro najeHusi, 4TOOLl nepeMecTdTb 1 r BOABI MeXay
TEeMH JXe ABYMS ypPOBHAMH. Dta pa6oTa paBHa Takxke NMYTH, NPOHAJeH-
HOMY MeXJAYy ABYMSI YPOBHSIMH h, YMHOXEHHOMY Ha CHJy TpaBHTa-
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unu g, T. e. h-g. B ypaBHOBeweHHOii cHCTeMe, Kak 3TO NMOKAa3aHO Ha
pHc. 9.5, KaNUNIAPHO-COPGHIMOHHBI MOTEHIHAA MOXKHO NpPeICTaBHTb
BEJIMYHHOH A, IOCKOJIbKY CHJA TPaBHTALMH B JAHHOM yPaBHGHHH €CTb
BEJIMYMHA TNOCTOSIHHAS.

[TosTomy Ha mpakTHKe KanMJJIsIPHO-COPOLMOHHBIH MOTEHLHAJ CUH-
TalOT PaBHBIM THAPOCTATHYECKOMY MIAaBJIEHHIO BOAB B JAHHOIl NoOuBe.

[TockonbKy naHHBII MOTEHUHAJ B HeHaChIeHHO{I BOXOH IlOYBe —
BeJHUYHHA OTpHUATeNbHASA: P= —gh, TO, H3MEHHUB 3HAK HA [0JOKHTEJb-
HBI{, €r0 MOXKHO NpPHHSATb 3a COCYLIyl0 CHJY MNOYBLI: {p=g-h (cocy-
1as CHJa TOUBHI).

9.4. CocrositiMg BOGbI B no4Be

C ¢usnyeckoil TOUKM 3peHHS, BOJa B NOYBE MOKET HAXOAHTLCHA B
TPeX arperaTHbIX COCTOSIHMAIX: TBepIOM, Napoo6pasHOM H KHIKOM.
Ilepexon BOAB H3 OXHOTO COCTOSIHHSI B Apyroe oGycCJOBJHBAETCS riaB-
HBIM 06pasoM H3MEHEHHeM TeMIlepaTyphl BO3AyXa H MOYBHI, NMpHUEM
B JIOBOJBHO y3KOM HHTepBalje, T. e. NpH nepexoje ee uepes 0°C B
Oy HJHM APYyryio cTopoHy. M3 3Tux Tpex cocTosiHuii Boabl HauG0.b-
XA HHTEpeC NMpelCTaBJgeT XKHJAKasg BoZa KaK C TOUKHM 3DEHHS] BJHSA-
HHS ee Ha NMOoYBOOGpa3oBaTeNbHBIN Npouece, TaK H Ha ofeCneYeHHOCThb
JKMBBIX OPTaHH3MOB MNOYBHI Bjaroil. OnHaKo KHAKas BOJAa HAXOMHTCSH
B CaMbiX pa3HooO6pa3HbIX B3aHMOCBSI3siX C TBepAO#, razoBoil u GHoda-
30 TOUYBHI.

XapaKTep B3aHMOCBsi3eHl BOZBl C TNOYBOH OIpele/isercs ee BHYT-
pPeHHHMH (H3HYECKHMH (TepMOIMHAMHYECKHMH) CBOHCTBAMH, Yyle/b-
HO!l IJIOTHOCTbIO, 00bEMOM, MOABHXKHOCTbIO MOJIEKYJT M HX B3aMMOIeii-
CTBHEM, BJHSHHEM COPOLMOHHBIX, OCMOTHYECKHX, KAllHJJASPHBIX H rpa-
BHTAaLHOHHBIX cHJ. Bce sTH cBoiicTBa M cuJbl 06yC/IOBAUBAIOT CTelleHb
TIOJBHKHOCTH BOJIbI B TIOYBE, ee JIOCTYNHOCTb JJS PacTeHHH.

HsyuenneM cocTosHHII H CBOHCTB, BHIOB H ()OPM M APYrHX Kare-
ropuifi MOYBEHHOH BJIarM 3aHHMAaJHCh MHOTHE OTEUeCTBEHHBIe M 3apy-
G6exusie yuenbie (C. HU. Hoaros, H. A. Kauuncknii, A. ®. JleGexcs,
A. A. Poge, Bekunrem, Puuapmo, Augepcod, @uaunn u gp.).

Ananus JauTepaTypHBIX HCTOYHMKOB O fIBJIEHHAX M MpoLeccax mno-
BefleHHS NOYBEHHOH BJarW ¢ (H3HYeCcKoH, (QH3MKO-XHMHYECKOH, rii-
POJIOrHYECKOil ¥ MEJHOPATHBHOH TOYeK 3pEHHS NMO3BOJACT NMPEJOKUTH
CJAeNYIOULYI0 KJaCCH(HKALHOHHYI0 XapaKTEePHCTHKY I[I0YBEHHOil BJa-
ru (puc. 9.6).

9.4.1. Bona B TeepAOM COCTOSIHMM B BMAE NLAA

Jlen — cJa6oakTHBHOE KPHCTaJJHYeCKoe cOCTOsiHHe BOABI. ITosiB-
JsieTcs 3MMOi B GOJbLIMHCTBE NMOYB YMEPEHHOTO MOSCa H IOCTOSIHO
B Der{oHe pacnpOCTpPaHEHHS BeYHO# Mep3JOThl, O0COGEHHO B LIHDO-
Tax, rae cpeanerofosasi temneparypa Hmxke 0°C. Ilpu oGpasoBauun
U3 XHUIKOH (OpMBI yBeJHuHBaeTcs B o0beMe H OKa3blBaeT PAaCKIHIH-
Baolllee JefCTBHe Ha TMOPOABl M MHHEpaJbl NPH HX (H3HUECKOM
BHIBETPUBAHHM, CNocOOCTByeT HaGyXaHHIO H BCNYYHBAHHIO y4aCTKOB
nouBH B TyHIApe. B 30He BeuHOH MEepP3JIOTH IOCJ€e OTTAMBAHHA MOYBH
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Puc. 9.6. Cocrosinve, BuUAB, (GOPDMBI H KaTeropHu fIOYBREHHOH BJArH (Mo
I1. K. Ky3bmuuy).

Ha nBa-Tpu Mecsina (mo ray6uusl 0,5..1,5 M) Jie NepexoauT B XKHAKYIO
$hasy — nouyBeHHBIH pacTBOP.

Jlen BausieT Ha NepeJBHXKEHHe JKHIKOH BOJBI B IOYBe, TAK KakK
Y4aCTKH JibJa SIBJASIOTCH UEHTPAMH KDHCTAJJIH3aUHH KHIKOH (HOPMEL
Boanl. On urpaer GoJsiblyo posb B (DOPMHPOBAHHH CBOHCTB IOYBCH-
HOTO NOKPOBAa B 30HE BEYHOH Mep3JIOTH H B NPHJEramwllux K Hed NMox-
30Hax.
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9.4.2. Bosa 8 napoobpasHOM COCTOAHMM

B noyBenHOM BO3Lyxe COIEPKHTCS BOASHBIX MapoB GoJblie, geM
B aTMocdepHOM. J[BuXKeHHe BOASHBIX NapoB B NMOYBE MPOHCXOAHT OT
yyacTKos OGosblielt ynpyroctu (ZaBJIeHHS) K y4yaCTKaM MeHbleil
VIOPYroCTH Mapa; OT y4acTKOB ¢ Gojiee BBHICOKOH TeMmepatypoil K
ydacTKaM C HH3lIefl TeMnepaTypoi; ot 6ojiee KPYNHBIX Kalu/JISIPOB K
KalWIsipaM MeHbIIETO JHAMeTpa.

[Tpu onpejesieHHBIX YCJOBHSAX BOASIHOH Hap B IOYBe KOHAEHCHPY-
eTcs.

Kongencaunsi BOINSHBIX INapoOB HrpaeT HHOTAA BAaXHYIO pOJib
B HAaKOIJIEHHH BOJAbl B IIOYBe, OCOGEHHO B BEPXHEM TODH3OHTE
noyBeHHoro npoduisga. OHa NPOHCXOAUT Ha NPOTAXKEHHH roja H IO
HEKOTOphIM HaHHbIM B cJsoe 0..15 ¢cM moctHraer 3a rom 15 MM, wiu
150 m3/ra.

3aMmep3aHHe NMOBEPXHOCTH IOYBH CONPOBOXKJAAeTcs NepeMelleHHeM
BOASHEIX NMapoB H3 GoJiee riay6OKHX TOPH3OHTOB K NoBepxHoctH. [lo
C. H. Jle6GeneBy, B uepHoseMe B6au3n Ogecchl oborallleHue BepXHEro
rOpPH30HTA BJIAroi BCJEeACTBHE KOHACHCAUHH BOASIHBIX NMapOB, NOATSIHY-
THIX U3 GoJiee ryiy6oOKHUX c/oeB 3a nepHoj ¢ 26 Hos6pa no 1 Mapra, co-
cTaBJjser okoJo 66,2 MM (600 m3/ra).

Ha6monennss Y. Ceenuunkoro (1976) sa aBuKeHHeM BOJASIHBIX
napoB B INOYBax NOKa3ajH, 4TO NpPH OoJibliell YNPYrocTH BOASHBIX
napoB B IOYBe, YeM B aTMocC(epHOM BO3IyXe, NMpHJeramllleM K NO4YBe,
BOJla MCNapsieTcsi W3 INOYBBl, U NOYBa NOAchixaer. [lorJomeHde nou-
BOH BOISIHBIX apOB H3 BOBAYXa HACTYIaeT, KOTAa yNPYyrocTb BOASHHIX
napoB B aTMOC(EPHOM BO3IyXe BhIllie, Y4eM B [IOYBEHHOM.

9.4.3, Boga B XMAKOM COCTOSIHWUM

JKuakasi Boja, Kak OTMEUEHO Bblllle, HTPaeT HCKJIIOYHTEJNbHO BaXK-
HYIO poJib B NOYBOOGpa3oBaHHH. DTO NPEKPACHHIH pacTBOpPHUTENbL H
NMepeHOCYHK MHUHepaJbHBIX H OPraHHYeCKHX BellecTB, a TaKXke rasos
[0 IOYBEHHOMY INpPO(dUJII0; OCHOBHOH (PaKTOp, BJHAIOIWIMH Ha HHTEH-
CHBHOCTb IPOTEKAHHS B MOYBe (PU3HUECKHX, XHMHYECKHX, (QHU3HKO-XH-
MHYECKHX M GHOJIOTMYECKHX IPOLECCOB, Ha 3HePro-maccobMeH MeXay
NOYBOH M MNOJCTHJAIOIIed NoyBooGpa3ymwolled HOPOJOH H, HaKOHel,
JKHAKas BOJA — ONMH H3 Ba)KHEHUIHX M He3aMeHHMbIX (PaKTOpOB
JKU3HH PACTHTEJBbHOTO H XKHBOTHOrO MHpPa B IIOYBE.

9. 5. Buanl, noasuabl, (hOPpMbl M KaTEropum
NouYBEeHHOM Bnaru

JKuaKyio Boly B 3aBHCHMOCTH OT XapaKrepa CBs3H ee ¢ TBepIO#H
¢a3oil moOYBHl mensT Ha TPH BuMAA: XHMHYECKH CBS3aHHYIO,
pusHUecKkH cBf3aHHY M cBobGomHyi (cM. puc. 9.6).
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9.5.1. Xumunueckm ceasaHHasn soaa

B cBow ouepelp, 3Ty BOAY JeJSAIT HA KPHCTAaJdJH3all HO H-
HYIO HKOHCTHTYI HOHHYIO.

Kpucrananu3alnnoHHass BoJa — COCTaBHAs 4acTb HEKOTOPbIX MHHe-
paJsoB, HampuMep, runca (CaSO4-4H.0), mupabuaaura (Na,SO4X
X 10H;0).

KoHcTuTyLIHOHHAS BOoZa — KOMIIOHEHT XHMHUYECKOTO COCTaBa TaKHX
munepaJsos, kak retur (FeOOH), kaoaunur (AlySisOs) (OH)s u ap.

XumMu4yecKH CBfiI3aHHAsl BOja He IIPHHHMAaeT HENOCPeACTBEHHOrO
yyacTusi B YBJIaXXHEHHH MOYBbl, HO IOCJE DPACTBOPEHHS MHHepaJioB
NepexoJuT B aKTHBHYIO BOAY NouBeHHOro pactBopa. OHa BHICBOGOXK-
JaeTcs U3 MHHepaJiOB NPH HarpeBaHuu nouBHl Bhile 105°C, mpu go-
CTHXKEHHH XapaKTepHbIX AJS HHUX TeMnepaTypHbix KoHcradr. Ilosro-
My ZaHHBIH BHJ BOAbI HEepeiKO OTHOCAT K TBEPAOMY KPHCTAJJIH3a-
IHOHHOMY cocTosiHHI0. OJHAaKO BaXKHO MOAYEPKHYTb, YTO XHMHYECKH
CBsi3aHHas BoJa aOCOJIOTHO HEMOABHXKHA WM HEeJOCTYNHA [JIsi pacre-
HHU.

9.5.2. ®Ousmnueckn censaHHasn sBoga

®du3nueckoe cBfA3bIBaHHE BOABI TBEPAOH (ha3oil MOYBBHI MPOHCXOTHUT
IpH NOMOLIM MOJIeKYyJsApHBIX cusl. [lo mnpOYHOCTH CBA3H MOJEKyJ
BOJBI YaCTHLLAMH NOYBHl Pa3JIHYaloT ABa ee MOABHAA: NMJOTHOCB -
3aHHAasf THrPOCKONMHYEeCKass u pbIXJOoCBsA3aHHAaf
t.1eHOouHas I'mrpockonuueckass Boga obGpasyercss 3a CYeT MOIJIO-
LleHUs] MOJIEKYJl BOABI H3 BO3JAyXa M yJepXkKaHHs ee BOKPYr NMOYBEHHBIX
yactul, CnocoGHOCTh MOYBHI MOrJOLLATh BOASIHble Maphl U3 BO3AyXa
Ha3bLIBAIOT THTPOCKONHYHOCThIO. Boma B Bume napa copbupy-
eTcsi NOYBOH «OXOTHee», UeM XKHJKas, IOCKOJbKY B Napax CHJbHee
BbIpa)KeH IHIIOJBHBIN XapaKTep ee MOJIEKY.JI.

MakcumanbHOe KOJHYECTBO BOIBI, afAcopOHpyeMoe NnoyBoH M3 BO3-
AyXa, HachllleHHOro BoAsHBIMH napamu (mo 98Y%), HasHBalOT M a K-
CUMAaJbHOH THIFPOCKONHYHOCTbI mnouyBw (MI), Haa
onpejeNeHHs] MaKCHMaJbHOH THIPOCKOHNHYHOCTH HaBeCKy INOYBHI NOMe-
IIal0T B 3KCHKATOp, BO3AyX Koroporo nourH Ha 100% HacHueH Bo-
IOSHBIMH NapaMH. Takoro HachbllleHHs1 MOXHO AOCTHTHYTb B 3KCHKa-
tope Haj pactBopaMu 109%-noit H,SO, (no Muruepiauxy) ujam Hajy
HacuiuleHHbIM pactBopoM K,SO, (no HukonaeBy). ITouBy HeoGxomu-
MO BBIIEDXKHMBATh B 3KCHKATOPEe HECKOJbKO CYTOK, [IOKa OHa He IIpH-
obpeTeT NOCTOSTHHOH MaccHl.

ITockosabKy MakcuMaJjbHass THTPOCKONHYHOCTb COOTBETCTBYeT MaK-
CHMaJIbHOMY KOJIHUECTBY BOASIHBIX NapOB, MOIJIONIaeMblX HJH YAep¥KH-
BaeMbIX NOYBOH, TO 3Ty BeJIHYHHY CUHTAIOT KOHCTAHTOH.

[Ipu MakcHMaJibHOH THrPOCKONHYHOCTH BOKPYr NMOYBEHHBIX YaCTHIL
o6pa3yeTcss MOHO- HJIH B HECKOJIbKO HECSATKOB MOJIEKYJ CJOH BOAHI.
[Tpu puamerpe MOJIEKYJH BOAR, paBHOM 2,76 A, ToJsuuHa cjost rurpo-
CKONHYeCKH CBSI3aHHON BOAH Moxer pgocrurath 39...145 A, a Koauuecr-
Bo cJoeB oT 14 o 52.
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CBsi3aHHas Boja obJiajaer NMOBBILIEHHOH NJAOTHOCTbIO, KOTOPAsh KO-
nebaercs B npexenax 1,13—1,74. Ilpouecc cBA3bIBaHHsSI THIPOCKOIH-
YecKOH BOAB MOYBOH CONPOBOXKAAETCS BbIAEJEHHEM ONpeleseHHoro
KOJIMUecTBa TenJa, Ha3biBaeMOro Te€NJOTOH CMayYHBaHHg H
paBuoro 336 J>k/r cBsi3bIBaeMO# BOIbI.

CasizanHasi Boja 3aMmepsaeT npu TeMnepatype — 78°C, '-ITouOﬁ’b-
SICHAIOT ~TOHHJKEeHHOH ee
3JIeKTPONPOBOJHOCTHIO.

! : ! . UYem TsKesee MOYBa IO

a : b | ¢ : d MeXaHHUYEeCKOMY COCTaBy

T 1 v (puc. 9.7), uem oHa conep-

! | XKHT 6Osbllle rymMyca, TeM

| | BhbIllle ee FUrPOCKONUYecKas

| ! eMKOCTb, 3aBHCALLAS TAaKXKe
2! ! ,’g’,’;gf;zf,gﬁgﬁ OT CTPOEHHSI KOJJIOMAHBIX
< | - BelllecTB, OCO6EHHO OT Ha-
S ! JIHYUS] MJIHCTHIX MHUHEpPaJoB
s //',—- u rymyca. IlosTomy MakcH-
S MaJibHasi THTPOCKOMHYHOCTb
<PasJHYHLIX NIOYB COCTABJIS-

- eT: MNOoA30JHCThHe — 2.3,

. * — yepHo3eMHble — 6...7, HH-

o 7 . 3UHHBIE  TOP(SAHHKH —

0 0.250400.50 075080 1.00 P[P, 20,500,

Puc. 9.7. KpuBbie cop6uuu BOAL H3 BOAAHBIX Hornowenne (copbupo-
napoB  pasJHuHBIMH  (pPAKIHAMB TNOYBH (Mo  BaHHe) NMapoB BOAbI MOYBOH
Y. Ceenuuukomy, 1960). M3 BO3AyXa OOYCJOBJIEHO

TaKXe KayecTBEHHBIM CO-
CTaBOM TMOTIVIOUIEHHBIX KATHOHOB M HX KOJIMYECTBOM B NOYBEHHOM KOJI-
JouAHOM KommJjekce. OHOBaJleHTHHE KAaTHOHBI OGYCJIOBAHBAIOT (0Jib-
1iee OBOJHEHVEe MOUYBEHHBIX KOJJOHAOB, YeM [IBYXBaJeHTHble BCJICACT-
Bue GoJjlee CHJIbHO BBIPaXKEHHO!H NHCCOLHALUH HX COeIHHEHUH.

HauGousbiiee KOJHYECTBO MPOYHOCBSI3aHHOI MNOYBOM BOJIBI, KOTO-
PYI0O OHa MOXeT HaKONHTb, HAa3bBAWT MaKCHMaJbHOM af-
COpOILHOHHONH €MKOCTHIO.

[To passuyHBIM NaHHBIM, COAepKaHue BOALI B NOYBe, paBHoe 1,5..
3,0 MI' (makcuMaJbHOH THIPOCKONMYHOCTH), yAepXKHBaeTcs INOYBOH
c cugoit go 15 arm (1,5-10¢ ITa). OcMorHuecKkoe HaBJieHHe KJeTOU-
HOTO COKa y GOJIbLUMHCTBA pacTeHuil cocrasaser 3..5 at™ (3-105..5X
X105 Ila), B pesy/bTaTe yero NpoOYHO CBfI3aHHAas NOYBOH BOJa He-
NOIABHXHA H HEJOCTYNHA /IS pacTeHuil.

C yBeanyeHHEM KOJHMYECTBA CBS3bIBAeMOil MOYBEHHBIMH YacTHIA-
MH BOABI, CCJHM HACHIILIEHHOCTb BO3AyXa BOJHBIMH IapaMH He YBEJH-
YHTCS, CBSI3bIBaHHe BOJABI NMOYBOH CTAHOBHTCH Bce 6oJjee caabbiM H,
B KOHEYHOM HuTOre, mpekpauiaercsi. IIpH yBesJHueHMH HacCbIIEHHOCTH
BO34yXa BOIAHKIMHM TapaMu, Hanpumep ot 94,2 mo 100%, B1axHOCTD
MOYBHl BO3PACTAET U MOXKET HOCTHYb NOJHOH COPOLUHOHHOH €MKOCTH.

[Mocnenylouiue NMOpPUHMH BOABI BOKPYr INOYBEHHBIX YacCTHIU, NPHTA-
ruBaeMble 3a CYeT BHEIIHHX MOJIEKYJSPHBIX CHJ H pacnoJioXkeHHble
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BOKDYT CJIOE€B Y’Ke THIPOCKONHYeCKH cOpOHPOBaHHOH BOIAB, 00pasyloT
B II0YBe IIJIEHOYHYIO BOAY.

CocTosiHNe YBJIaX>XHEHHOCTH TMOYBHI, IPH KOTOPOM KOJIHYECTBO IJie-
HOYHO!H BOIBI JIOCTHraeT NpeXe/bHOTO 3HAYEHHs, Ha3bIBAIOT M a K C H-
MaJbHOWH MOJNEKYJADHOH BJIAroeMKOCTbio MNOYBH
(MMB). Ilo A. A. Poze u H. A. KaunHckoMy, 3Ty BOLY B NOYBe Ha-
3bIBAIOT pHIXJOCBsi3aHHOH Ona obsanaer MeHblleH pacTBOPS-
tolllefl CIIOCOGHOCTBIO, HECKOJIBKO MOHHXKEHHOH TOYKOi 3aMep3anus. Ilo
COJIep:KaHHUIO 3Ta BOAA B ABa—YeThIpe pa3a NpeBbilllaeT MaKCHMaJIbHYIO
THIPOCKONIHYHOCTb IIOYBBI, H IOSTOMY OHa $BJAETCA yXe YacTHYHO
NOABHXKHOH M HOCTYNHOM (ycBOsieMO#) [AJsi pacTeHHH — KaTeropueii
NIOYBEHHOH BJarH.

ITneHouyHast BOZa MOXET MeJJIeHHO NepeiBUraThcsl B MOYBE OT MeCT’
¢ GoJjiee TOJCTOH IJIEHKOH K MecTaM C MeHee TOJICTOH, HTrpast poJb
nepeHOCYHKa coJsell no npodumio nouBsl, Takoe gBUKEHHE NPOHCXOIUT
oueHb MelJieHHo. ToJlHHa NJEHKH B 3TOH (opMe BOABI MOXKeT
JOCTHraTb HECKOJNBbKHX COTEH AHAMeTPOB MOJIEKYJ BOJBI.

9.5.3. CsobopgHas kanuanspHas soaa

K stoMy Buay BOAb B MOYBE OTHOCST BOAY, 3aNOJHSIOULYIO NOY-
BeHHble KaNUJJAAPbl Pa3/MYHOH BEJHYHHBI M (GOPMBbI, B KOTOPBIX CHJIbI
KallHJIJIAPHOTO B3aHMOAEHCTBHSI MeXAy BOJOH u TBepaoi ¢asoi
noyBbl 60Jbllle TPABUTALIHOHHBIX.

I'pyHTOBBIEe BOABI (MepBBbIif OT NOBEPXHOCTH NMOCTOSHHBIH FOPHU3OHT
NOJA3eMHBIX BOJ), 3aJieralpouie Ha onpefeseHHOH rjay6HHe, NOAHHMA-
I0TCA K MOBEPXHOCTH MO KanuaaspaM. DTO NOJHATHE 3aBHCHT OT AH-
aMeTpa KamuaJasIpoB, MeXxaHuyeckoro cocraBa (puc. 9.8), cTpykryp-
HOCTH, MHHEDaJIOTHYeCKOro COCTaBa MOYBHl H CONEPXKAaHUA B HeH Iy-
myca. Ha BO3MOXHOCTb nepeiBHXKeHHs (NOAHATHS) BOALI B MOYBE MO
KanujasgpaM 3HaYHTesbHOE BJIMSHHE OKAa3bIBaeT CTPOEHHE IOYBEHHOTO
npo¢us, HaJHYHE B HEM TOPH3OHTOB C Pa3/HYHBIM MEXaHHYECKHM
COCTaBOM, B TOM uHcJe cJaa60BONONPOHHIlAEMBIX.

OGbIiyHO MexaHu3M (OPMHPOBAHHS KaNH/JSPHOH BOAB B NOYBE
CBAI3BIBAIOT C 3alOJTHEHHEM INOYBEHHBIX KaNHJJIAPOB BOJOH OT TpYH-
toBbiXx Boa. OmHAaKO KanuaisipHash BOLA MOXeET OCTaTbCs B I10YBE
nocse OTTeKaHus Bray6bp 06pa30BaBIUEHCS eCTECTBEHHBIM MJIH HCKYC-
CTBEHHBIM NyTeM (B pe3ysbTaTe MOJHMBA) IPaBUTALHOHHOH BOJIBI, IO-
JaBaeMOli Ha MOBEPXHOCTb NOYBBI, HJIH XK€ B pe3yJ/braTe 3anoJHeHud
KanuJJIpOB BOJOMH, KOHIEHCHpPOBaBIUeHCH 3a cYeT BOASHBIX NapoB.

B ecTecTBEHHBIX YCJOBHSIX B 3aBHCHMOCTH OT MeXaHHYECKOro cO-
CTaBa BOCXOASILIHHA KanHJSPHBIN NMOABEM BOABl OKA3LIBAaeT BJAHSHHE HA
pasBuTHE KOpHe#l pacTeHui, eCJH YPOBEHb TI'DYHTOBBIX BOJ 3ajeraer
He ray6Xe 5 M OT NOBEPXHOCTH NMOYBHI. 3aJsieraHye rPyHTOBBbIX BOJ Ha
raybune 8 M yiKe MNOYTH He BO3JEHCTBYET Ha YBJIa)KHEHHe BEpDXHHX.
TOPH3OHTOB MOYBHI [a)Ke NPH CYNJIMHHCTOM HJIH [JIMHHCTOM MeXaHHue-
CKOM COCT2Be MOYBOIPYHTA.

KanunasipHasi Bojga MOXeT NepeiBHraTbCsi B I0YBe BO BCeX Ha-
npaB/eHHsX. B KaxJoM KOHKDETHOM cJlyuae HalpaBJieHHe H HMHTEH-
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CHBHOCTb TaKHX NepeMellleHHH 06yC/0BIHBaeTCS Pa3HOCTbIO KAUJJISAP-

HBIX MMOTERIHAJOB.

B nouBeHHOM npo¢HJe HJIH MAaTepPHHCKOH MNOpOJe KaNmUJLIspHAs

BOJa MOXeT HMeTb [ABe (GOpPMbl —

NOANEPTYIO HJIH MOLBELIEHHYIO,

Pa3inyaoT Takxke KanHWJJISPHYIO BOAYy HMCTHHHYI0 H OGBOJIaKHBa-

0.01..0.005

IOULYIO NOYBCHHBLIC YAaCTHIBI.

Hernnnass  kanuinsipHas
< 0.05...0.01 BOJa CBf3aHa C TIPYHTO-
S 200 Boii. OHa 3amo/HseT KanuJ-
& JISIpBl TIOJIHOCTBIO, TaK 4YTO
§ 0.1..005 OHH_He NPEpHBAITCsA NpO-
& 0,005..0.002 / CJOHKaMH (MM Ny3bIpbKa-
2 400 . MH) Bo3nyxa. ATy ¢GopMmy
g <0.002 BOABl CYHTAIOT KaNHUJJASp-
s W HOii 3aMKHYTOH. B oT/inune
3 S OT Hee OTKpHITAas KamMJ-
=] 1,01503 laoj JiApHasg BoJa COINEpPXKHT B

0 100 200 300 IOYBEHHBIX KaNU/Asipax my-

3BIPbKH BO3ayXxa (pHc. 9.9).

Bpems, 4 Ona GbiBaeT 3aleMJEHHOM

Puc. 9.8. KanuansipHoe noaHsTHe B MOAGISHHX
MOHOJIHTaX, NMpeJCTaBJeHHBX YacTHUAMH PasJiHy-
unx auamerpoB (Hosak, mo Y. CseHuHikomy).

MeK1y MOYBEHHbIMH 4aCTH-
namMu (neHAyJnspHas MJH
CTHIKOBasi) M 06BOJIaKHBa-
fouefi ux (4eTouHass HJIH

¢ynukynspuas). O6BoONaKHBAIOINAsl MOYBEHHble YaCTHIB BOAA OCTa-

eTcsl B NOYBe MOCJe OTTeKaHHs H
cBs3aHa ¢ TBepnOil (a3ol NOYBHI
cuJoi, Goabiueit 1/3 atwm.

B nouBy ¢ BbIpaXK€HHON MEJKO-
KOMKOBATOM (3€pHHCTOM) CTPYKTY-
po#i, KpoMe KaNHJAJAPDHOH BOIHI,
KOTOpasi HaXoJHTCH B MexKarperar-
HBIX TNPOCTPAHCTBAX, BIHTbIBaeTCH
BHYTpPb arperatos KamHJ/JsIpHO-NION-
BellleHHas BOJa.

Kanunnsipuas nojisellieHHas BO-
Ja obpasyercs HpH NOCTYMJIEHHH
BOJIB! CBEPXY B HOpPMaJIbHO BOJO-
nponuuaemsle nouysul. OHa 3anoHs-
€T Me30- ¥ MHKPOKanmuJJIsAphl U He
nepefBUraeTcs NoJ, BJAHSHHEM rpa-
BHTALMOHHLIX CHJI, a TepeMellaeT-
«Cfl OT HU3LIHX K BHICIIHM NOTeHUHA-
JlaM A0 TeX Nop, NMoKa He HacTy-
{IHT COCTOSIHHE YBJAXKHEHHOCTH N0Y-
BH, Ha3biBaeMoe BJIaXKHOCTbIO pas-
puBa kanuaaspos (BPK), npu ko-
TOPO# MOXBHIKHOCTH TIOYBEHHOH BJI
yMeHblIaeTcs.
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3 Hee I'PaBUTAllMOHHOH BOJBI, OHa

Puc. 9.9. CTHKOBBEE CKOMJEHHsI («MaH-
2KeThl») BJIAaTH MeXIy 1apoo6pasHBIMH
vactuuamu (o A. A. Pojxe):

a — HayaJbHasi CTagHsd OGpa30BaHAA MaH-
XKeThl; 6 — cMhKaHHe MaHXeT, 8 — CThi~
KoBasi BJara MeXnay neCYaHbBIMH YaCTHOaMH.

aru B Ipoliecce HCCYLIeHHs1 pe3Ko



Bce ¢opMBl KanuaasspHOH BOIBI B MOYBE NO MOABHIKHOCTH M AOCTYI-
HOCTH AJIA pacTeHHH OTHOCATCS K KaTeropusiM CpelHe- H JIeTKOIOj-
BHXKHOH NOCTYNHO!H NOYBEHHOI BJIary.

9.5.4. CsoboaHan rpasuTauOHHas BOAA

CBoGojHasl rpaBUTALHOHHAS BOXa NpeacTaBJseT co6oi YacTb CBO-
6onHOH BOAbI B NOYBE, Ha KOTODPYIO HE BJHSIOT COPOIMOHHBIE CHJIbI.
Ona B HauGoJsblleil Mepe NoJBep)KeHa HeHCTBHIO CHJ TPaBHTALHH.
Crnenyer pasauyaTh BOAy TIpPaBHTAaUHOHHYKW IIPOCAuHBa-
0y I0C 4, BHICTYNAIOILYI0O NPH OAHOPOJHOM MeXaHHYECKOM COCTaBe
npoduJisi MOYBH], ¥ BOAY TPaBUTALHOHHO NOANepPTYIo, BCTPe-
4aloIylocs B 0YBaX ¢ BOJAOHENPOHHIAEMbIM FOPH30HTOM B IIOYBEHHOM
npoguJe.

MepnsienHoe paBuXKeHHe (NPOCAayHBAaHHe) BOABI NMOJ BJHMSAHHEM CHJ
.TPaBHTAIlUH INPOHCXOJHT IPH Pa3HOCTAX KaNHJJISPHOrO INOTeHlHaka
0,15...0,35 atm (1,5-10%..3,5-10% ITa). BricTpoe npocaynBaHHe rpaBH-
TallHOHHOH BOJB Yepe3 NOYBY OCYLIECTBJASIETCS NPH KalHJISPHOM INO-
teHuuane Menee 0,15 atm (1,5.104 I1a).

C ¢u3noNI0rHyecKoi TOYKH 3peHHs rpaBHTalMOHHAs BOJA AOCTYIIHA H
yCBauBaeTCsl PACTEHHSIMH, OJHAKO, 3aNoJiHAs TNOYBEHHBle IMOpHI, OHA
MOXKeT NEepPeXOoAuTb B H3GHITOUHYI0, U6O BHITECHSET BO3IYX, OT Yero B
NoYBe CO3IAI0OTC aHa3pOOHBIE YCJIOBHS, AKTHBH3HPYIOTCS BOCCTAHO-
BHTEJIbHBIE NIPOLECCH ¢ 06pa30oBaHUeM TOKCHUECKHX JJIs PacTeHHH MH-
HepaJbHbIX H OPraHHYECKHX COeAHHEHHH.

9.5.5. TpyHTOBBIE M MOA3EMHBIE BOALI

FpyHTOBBIE H NOA3eMHBIE BOJAB HMEIOT GOJIbILIOE 3HAYEHHE B IOYBO-
006pa3oBaHHH, XO3SMCTBEHHOH MAeATEJbHOCTH 4YeJOBEKa, BOJOCHabXe-
HHMH, OPOILLEHHU 3eMeJb U T. [.

Jlaa akkyMyasiuuu cBoGOAHOM NMOA3EMHON BOAK IO NOBEPXHOCTBHIO
3eMJIH HeOOXOJHMO TaKoe COYeTaHHEe IeOJIOTHYECKHX MJIACTOB, NPH KO-
TOPOM OIHH H3 HHUX (HHXKHHH) OblI Gbl BOJXOHENPOHHLAEMbIM (BOJO-
yNnopoM), T. e. 3ajilepXXHBaJ BOAY, 4TOOB OHa He NPOCAYHBAIACh
Bry6b, a Apyroil oueHb MOPHCTBIM, T. €. cTaj Gbl aKKyMyJATOPOM M
HOcHTeJIeM BOAbl (BOJAOHOCHBIM ropu3zontoM) (puc. 9.10).

Ilo orHoweHHIO K 3eMHOI NOBEPXHOCTH MNOA3€MHbIE BOAH pa3fe-
JSIOT HA TPYHTOBBI € — INEPBHH OT MOBEDPXHOCTH IOCTOSIHHBIA TrO-
PH30HT CBOOOJHOH BOABI M MO A3€MHB e — BTOPOH, TPeTHHl M MNO-
CJEAYIOIHA TOPH3OHTHl BOAbI, B OCHOBHOM IIJIACTOBBIEe, KOTOphle MO-
ryT ObITb HalOpHBIMH H Ge3HanopHbIMH. LlupKyaupys B TOJIIE 3€MJIH,
NOA3eMHbIe BOJbl NEPEHOCST PacTBOpPHMble BellleCTBa OT OJHHUX €€
Y4acTKOB K JPYrHM.

Besnanopnbie rpyHTOBhIE BOABI NOCJE BCKPBITHS OCTAIOTCS B KO-
JOALEe HJ/H CKBaXKHHe Ha TOM JKe YPOBHe, Ha KOTOPOM OHH OblIH B
nousBe (nopoxe). Hanopuble (apresnanckde) Boaml, Ha060pPOT, HAxXoO-
AACb NOJ HAanopoM, NOJHHMAIOTCA B CKBaXKHHe, H3JHBafcCh Mojuac B
Buae ¢onrana (puc. 9.11).
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Tam, rae BONOYNOPHHI TOPH3OHT BHIKIMHHBAETCH Ha AHEBHYIO IO-
BEPXHOCTb, 'PYHTOBBIE BOJAbI BHIXOAAT B BHIE KJIOUEH HJH POJHHKOB.
B nonmnax pek uau B oBparax M 6a/jKax OHH BHI3BIBAIOT H3GBITOYHOE
YBJIaXXHEHHE DACMOJIOXKEHHBIX B NOHHXKEHHBIX 3JEeMEeHTax peJbeda
1oyB, cnoco6cTBYA HX 3a6oJaunBanuio (cM. puc. 9.10).

Hcrounnk o6pa3oBaHHsi W NMONOJHEHHS NON3EMHBIX BOJ — aTMOC-
¢epHble OcafKH, BOABI 03ep, NPOCAYHBAIOLIHeCs Briy6b (IPH Tak Ha-

Puc. 9.10. Bopa rpynrosas u rpaBu-  Puc. 9.11. YpoBHH rpyHTOBHIX BOJ

TalHoHHasa noanepras (mo Y. CeeHuui- (ro Y. Caenuuukomy, 1960):
KoMy, 1960): a — BbicoTa 3epkana YI'B npu pasae-
@ — rpaBMTauMOHHas  moamepras; 6 — nun A; 6 — BeIcOoTa 3epkana YI'B npu
FPYHTOBas RaBaeHuu b.

3bIBa€MbIX KaPCTOBLIX SIBJEHUSIX B CJOKEHHBIX BOAONPOHHIAEMBIMHU H3-
BECTHIKAMH palOHaX 3eMJH), BOJAbl MCKYCCTBEHHBIX KaHAaJIOB H BOJO-
€MOB, PUJAbTPYIOLIHECH H3 3THX THAPOCOOpYXKeHHi. B mocaeanem cay-
yae 1oc/je CMBEIKaHHSA ¢ NMOA3eMHBIMH BOAAMH, 3aJeralOIUMH yXe Ha
KaKod-TO 6JIM3KOH K NOBEPXHOCTH rJayOHHE, NPOHCXOAMT HeXeJsaTesb-
HOe MNOAHATHE K NOBEPXHOCTH MNOYBHI T'PYHTOBBIX BOJI, BBI3BIBAIOLIHX
ee 3a6oaynBanme.

Ha nporsixkenuun roma rny6uHa 3ajieraHusi YpOBHSI TPYHTOBBIX BOJ
3HAQYUTENbHO KoJsiebJsieTcsi B 3aBHCHMOCTH OT CTeNeHH JpeHHPOBa-
HOCTHM TEPPUTODHH, HCHApEeHHS MOBEPXHOCTbIO NOYBBI, a TaKXe OT HH-
TEHCHBHOCTH TPaHCIHpaUud pacTeHusMH. [Ipu 9TOM OpeBecHass pacTH-
TeJBHOCTb TPaHCNHPHpPYeT OOJibliee KOJHUECTBO BJard, 4yeM TPaBfHHC-
tad. B To e BpeMs ucnapeHde BOJbl C NOBEPXHOCTH MOYBHI B JecCy
MeHblIIe.

[To ganHbIM HaOJI0JCHHII 3a BJAXKHOCTbIO NMOYBHI NMOA Pa3/HYHBIM
pacturenbHbiM nokposoM I'. H. Bricoukum cpenanbl ciaeinylolide BbI-
BOAb: 1) moBepxHOCTbp MOuBbl B HAHOGOJIbLIEH Mepe BBICBIXaeT MNOJ
YepHBIM NapoM (KOrja HOBEPXHOCTb NOYBHI pHIXJaf, HO He 3aHATA
PaCTHTEJIbHOCTBIO), 3aTeM Ha lleJHHe H MeHbllle — B Jiecy; 2) B Ile-
JioM nousa (no BceMy Npo¢dHa0) 60Jbllle BCEro HCCYLIAETCS Ha LEeNH-
He (NMOX ecTecTBeHHOH TPaBSIHHCTOM pPaCTHTE/]bHOCTBIO), 3aTeM MNOA
JIECOM M MeHee BCero — MOJ YEpPHBIM NapoM; 3) NOAloYBa TepsieT BJa-
ry 6oJbllle BCEro B JieCy H TeM CHJbHee, 4eM CTapuie HacaXJIeHHusd,
3aTeM Ha lieJIHHEe U MeHee BCero — I0J YePHbIM MapoM.
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[To xapakTepy yB/IaXKHeHHSI BCe IOYBBI MOXKHO Pas[e/uTb Ha JBe
OCHOBHbIE TPYMNIbI: NOJYyYalollHe BOLY NPEeHMMYyLIECTBEHHO U3 aTMOcdepHl,
T. e. nouBH armocdepHoro yeaaxuenuss no C. C. Heycrpyesy (aBrto-
MophHble) M yBiaXkHseMble BOJOH, NOCTynaiouied H3 TrJIyOHHBI MOX
BJMSHHEM THAPOCTATHYECKOrO [aBJeHHs (HAMOPHBIMH BOJAAMH), KakK
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Puc. 9.12. IlouBesnas BJara, ee KJaaCCHQHKauHA W XapaKTepHCTHKH (0O
I1. K. Kysbmuuy):

I'B — rurpockonuyeckas Biaara; MAB — MaxcuManibias afCOPOLHOHHASL BJAAXHOCTb;
PBK — BnaXHOCTb pasphiBa KanuaaspoB; HB — Haumenblias Baaroemkoctn; IM[IB —
IipelesbHast MoJdeBasi BRaroeMKoCTh; IIB — mnoanas Baaroemkoctb; I'pB — rpyHroBas

BOja.

cTekawolledl ¢ BbllIeNeXallHX y4acTKOB, T. €. NMOYBbI I'PYHTOBOro HJIH
H30LITOYHOIO NOBEPXHOCTHOrO yBJaXKHeHUS — THAPOMOpPQHEHIE.

I'pannupl 3HAayeHHH BJIAXKHOCTH, XapaKTepH3ylolilMe Npepesbl IO-
fIBJICHHS Pa3/JHYHBIX KaTeropHd M (opM BOAB B [OYBE, HA3bIBAIOT
NOYBEHHOTHAPOJNOTHYECKHMH KOHcTaHTtamu (A A. Po-
ne). IlouBeHHO-THAPONOrHYECKHE KOHCTAHTBl — TOYKH Ha llIKaJje BJaX-
HOCTH IIOUYBBI, IIPH KOTOPBIX KOJIHYECTBEHHble H3MEHEHHS B MOJIBHXK-
HOCTH BOJLI B INOYBe NepPeXOAsiT B KauecTBeHHBle, [TouBeHHO-rHApOJIO-
FHYeckHe KOHCTAHTbl XapaKTepH3YIOT TaK¥Xe Ipeaebl AOCTYNHOCTH
BJIard AJS pacTeHHH.

Boigensiior mecth OCHOBHBIX NOYBEHHO-THAPOJOTHYECKHX KOHCTaHT
B IIPOLIEHTAX OT 06'beMa HJIH MacChl MOYBHI:
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1) makcumanbHasi afcopGUHOHHAs BJaroeMkocTs (MAB) — Hau-
6oJiblliee KOJMYECTBO BOJbI, YAEPKHBaeMOe CHJIAMH aJCOPOLMH: BJa-
ra HeJOCTYNHA AJS1 pacTeHHH;

2) maxcuMaJjbHas rurpockonuuysocts (MI') — HauGosblliee KoJH-
4ecTBO BJIarH, KOTOpPOe NOYBa MOXKET COpOHPOBATh M3 BO3[AyXa, MOUTH
HACHIIIeHHOro BOASIHBIM NapoM. Boxa HemocTynHa A/t pacTeHMil;

3) mouBeHHas BJIAaXHOCTb YCTOHYHBOro 3aBSJaHHs pacTeHHl
(BY3) — xoJsuuecTBO BOABI B NOYBe, MPH KOTOPOM pAaCTeHHs HAYHHA-
10T 00HapyXKHBaTh NPH3HAKH YCTOMYHBOrO 3aBsi/laHUs, HE HCUE3AIOIIHe
IpH NOMeILleHHH HX B aTMocdepy, HachIeHHYI0 BOASHBIMH NapaMH.
STO HUXKHHI Npefes JOCTYNHOCTH PaCTEHUSM BOAH B TNOYBE;

4) BjaxHOCTh pa3phiBa KanuiajasipHoit ceasu (BPK) — cogepxa-
HHe BOJBl B IOYBe, IPH KOTOPOM MNOJBHXKHOCTb NOABEILEHHOH# BOABI B
npolecce HCCYLEHHST pe3Ko yMeHbIllaeTcs;

5) HauMeHbllaf, WiH MnojeBas, BaaroeMkocTs (HB) — wmakcu-
MaJibHOe KOJIMYECTBO KalHJJIsIpHO-NOABEIICHHOH BOJIBI;

6) moJHasi BJIAaroeMKOCTb, HJIH IOJiHas BogoBMectuMmocTh (I1B) —
HauboJibillee KOJHYECTBO BOJBI, cojepxkauleecs B NMOYBe NPH 3amoJiHe-
HHMH BCeX ee MOp.

Kaaccupukanusi noyBeHHO# BJIard, ee NOYBEHHO-THAPOJIOTHYECKHE
KOHCTAHTH M MX XapaKTePHCTHKH NMOKa3aHBl Ha pHC. 9.12.

9.6. BopgHblie cBCHCTBA NOUB

Hau6osee BaxxHble B NPAKTHYECKOM OTHOIIEHHH BOJHO-(hH3HYec-
KHe CBOHCTBa NOYB, (hOPMHpYIOIHeCs B pe3yJibTaTe B3aHMOJEHCTBHS
HX TBepHOH H XHAKOH ¢a3, — BJAaroeMKOCTb, BOAONPOHH-
HaeMOCTh, BOLONOAbEeMHass cHoco6HOCTH, BOLROOTARA-
Yya ¥ BOLOYAEepXHBaloUas CIOCOGHOCT.

9.6.1. BnaroeMkocTb nous

[loxg BnaroeMKoCTbio MOYBHl CJeAyeT NOHHMaTb ee CNOCOGHOCTh K
NOIJIOLIEHHIO U YAEpP:XKHBAaHUIO ONpejeseHHOTO KOJIHYeCTBa BOAbI NpH
onpejeJieHHbIX YCJIOBUSX. Ta CNOCOGHOCTb Y Pa3JIHYHBIX TOYB HEOAH-
HaKOBa, TaK KaK OHAa 3aBHCHT OT HX MeXaHHYeCKOro cOoCTaBa, CTPYKTyp-
HOCTH, CBOMCTB KOJIIOMJOB (HX THAPOGHJIBHOCTH), MHHEPaJOrHYecKo-
ro cocraBa TBepAOod (ha3bl NMOYBH (HAJHYHS BTOPHYHBIX, CIOCOGHBIX
HaGyxaTh TJIHHUCTHIX MHHEPAJOB), OT COCTaBa 0OMEHHO-NOIVIOMIEHHbBIX
KaTHOHOB, paclpefeseHHss 3THX CBOHCTB MO NpOQHJI0 NOYBBI, HaJH-
YU B HeM TOPH3OHTOB Pa3JIHUYHOI'O CJOXKEHHS H BOXOINPOHHLAEMOCTH.

CreneHb BHIPaXKEHHOCTH 3THX CBOHCTB 0OYCJOBJHMBAeT TemJoBOH
H BO3IYLIHBIH PeXHMBl NOYBBI, XapaKTep MeJHOPATHBHbIX H arpome-
JHOPATHUBHBIX NPHEMOB, HEOGXONMMBIX [Js1 YCTPaHeHHs HebJjaromnpu-
ATHHIX 10 OTHOLIEHHIO K BO3[EJLIBAEMBIM PacCTEHHSAM CBOHCTB IOYBBHI.
IMo HuM BeayT pacueThl 3amacoB AOCTYNHOW (NPOLYKTHBHOH) H He-
LOCTYNHOH (HEeNpOAYKTHBHOH) IO OTHOIIGHHIO K BO3J€/IbIBaeMbIM pac-
TEHHAM BOJBI.
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PazinyaoT ciaeayiollie BHAL BJArO€MKOCTH MOYBbI: MNOJHY IO
(IB), kanuansapuylo (KB), HauMeHbUylo HNOJEBYIO
(HB), npemeanpnonoaenyiw (II[IB) u makcumanabHylo
agcop6uuonnyio (MAB) (puc.9.13).

IToanas 84Qa20emk0CTb, UAL B80008MECTUMOCTIb, NO4BbL HACTYNAET,
koz0a 8ce ee nopel u nYcroTsl 3anOAKAOTCA 8000ik. B stom chayuae
OCHOBHasi Macca BOJbl B NOY-
Be He MOXeT YIepXKHBaThCH
CHJIaMH B3aHMOJEHCTBHA MeX- 1 __ [ y !

T
Iy BOmOi M TBepmoil asoit |- = '”i l

|

i ”|

l.Hl il

MOYBHI. . — -

B ecrecTBeHHBIX YCJAOBHAX |- __
NOYBEHHHH NPOQHJIL HJIH €ro - —| n8 HB
OT/e/IbHBlE TOPH30HTH MOIYT
JOCTHYb TaKOH CTeneHH YB-
JIQJKHEHHOCTH, KOrja IOYBa
pacnoJioxkeHa HHIXKe YPOBHS l
TPYHTOBBIX BOA (TpyHTOBast a 5
BOJa BHICTyaer y NOBepXHO-
CTH NOYBBEI) H BOJA CKAalJIH-
BaeTcs HaJ TPYZHONPOHHIA-
€MblM TODH30HTOM IIOYBEHHO-
ro nNpogHJIs.

B nachineHHOH 10 NOJHOH
BJIarOEMKOCTH NOYBe BOZAA Ha-
XOIMTC B COpPGHPOBaHHOH,
KanwigpHOH U rpaBUTallMOH-
Hoit ¢opmax. [IB BHpaxa-
IOT B NpOLEHTax oT ob6beMa
MOYBH H PAaCCYHUTHIBAIOT MO ] 2
o6meit nopucroctd: [IB=P.

Opnako B pesyabraTe Haly- Puc. 9.13. Buasl  Baaroemkocrh  (no

XaHUa TOYBBI NPH ee YBJaX- I K. Ky3sbmuuy):

HeHMH, a TAKXKe HamMiMs 3a- g o nome erargeweets (IR0 Sanons

1HIeMJEeHHOro BOo3AyXa IIB He kocth (KB); e — mnpelcibHAs [oJieBas BJaroem-
koctb (IIB).

Bcerja paBHa P.

[MosToMy Jyulle ONpefeNsATb COAepiaHHe BOLBI B NO4YBE NPH 1OC-
THIXEHHH €0 IIOJHOH BJIarOEMKOCTH, €CJH IMJIHHIp C HCCIeNyeMOH
nouBoil (HeHapyLIEHHOrO CJOXEHHs) NOTPY3HTb B BOLY. }'Ioc.ne noJi-
HOrO HAaCHILIEHHS] TOYBHEl IMJIHHAD 3aKPHIBAIOT NOJ BOJOH (HuXHee
OTBepCTHE), BHIHUMAIOT €ro U3 BOAbl H MPOTHPAIOT HApyXKHBIE CTeH-
KH GHAbTpoBajbHON GyMmaroil. Ilociae sToro MoxHO Onpefe/uTb CO-
JepaHHe BOAbl B NOYBe, yIaJHB H3 Hee BOJy C NMOMOIILbIO BRICYLIH-
Banua (npu ¢ He Boime 105°C), u paccuuTarth MPOUEHTHOE comepxa-
HHe BOABI.

Kak oTMeueHo BHIe, rpaBMTAllHOHHAas (popMa BoAwl NpeoGiana-
eT B IloYBe NPH NOJIHOH ee BJIArOeMKOCTH H C (bH3HONOTHYECKOH TOUKH
3peHHs JOCTyNHA AJIs PACTEHHH, HO MPUCYTCTBYeT OHa B MOYBE 3@ CUET
BO3AyXa (KHMCJOpOZa), TaK KaK BoAa U BO3JyX HABJATCA B MNOHYBE
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aHTArOHUCTAMU H He MOTYT OJXHOBPEMEHHO 3aHHMAaTh OJHO H TO XKe
POCTPAHCTBO.

Kanuanrsapras 84020eMKOCTO — MAKCUMAABHOE KOAUYECTBO 800bL,
yOepacusaemoe 8 nouse 8 KQNUAAIPHO-NOONEPTOM COCTOAHUU HAO
YpoBHEM 2PYHTOBbLX 800 MEHUCKOgbiMU (KANUANAPDHOIMU) CULAMU.

Ecau kanuansipHasi Boja B NOYBe BBICTYNaer B (opMe NOAneproH,
T. €. CBfI3aHa M NOCTOSTHHO NHTaeTcss OT TPYHTOBOH BOIBI, TO B 3TOM
c/yyae OHa 3aloJiHseT BCe KANMWJJsIPHBIE TOpPH, a HeKalnHJJspHble
IPOCTPAHCTBA OCTAlOTCS 3aNOJIHEHHBIMH BO3IYXOM.

Kanunaspuass Bl1aroeMKoOCcTb MOYBHI He OJHHAKOBa IO BbICOTE Ka-
nuaAAsipHO# KailMbl. B Bepxuelt yacTH KanuaJsApHO# KaiiMbl OHa IpH-
ONMXKaercss K HauWMeHbllIeil BJIArOEMKOCTH, a B HHXKHeH, HNPHMBIKA-
Iolleil K 3epKaJjly 'PYHTOBBIX BOJ, — K MoOJHO# BiaroeMkocTH. Kanua-
JISIPHYIO BJIarOEMKOCTb IOYBBI MOXXHO ONpeIe]HTh B 1a6OpaTOpPHBIX
VCJIOBHSIX, €CJH MOMELIEHHYI0 B HMJAHHIP MOYBY IOCTaBHTh B COCYJ C
BOZOH M HachillaTh €e BOJOH CHHU3y, He IOrpyxasi HUHJIHHIpA
B BOAY.

Haumenowias nosesas 814a20eMKOCT6 NOY8 — 3TO MAKCUMAAbHOE
KoAuuecTeo 8006, yOepacusaemoil 8 nouse 8 PABHOBECHO-nOOBeweH-
HOM COCTOSKUWU NpU ee yBAAJCHeHUU c8epXy u c80600xOM OTTOKE epa-
BUTAYUOHHOL 800bL.

310 — noaselleHHas (kanuaaspuasi) Boxa. OHa yAepXKHBaeTcs B
ncpax AMaMeTpPOM OKoJio 8,5 MKM, YTO COOTBETCTBYeT BOJZHOMY NOTEH-
uuany oxosio 0,345 atm (3,4-10% I1a).

CocrosiHHe YBJIaXKHEHHOCTH NOYBBI NpH HAMMEHbIlell MOoJieBOH BJia-
rOEMKOCTH SIBJISIETCSI CaMbIM ONTHMAaJbHBIM, INIOCKOJILKY IpPH HEM B
NI0YBE COJAEPKHUTCA B GJaronpHATHOM COOTHOIIEHHH HeoOXoAHuMble pac-
‘TEHHSIM H TOYBEHHBIM MHKPOOpPraHH3MaM BoJa H Bo3ayX. MMenno no
HauMeHbllel 110/1eBOil BJIaroeMKOCTH HeoOXOZHMO JOBOAHTb KOJIHYECT-
BO BOJIBI B TIOYBE, 110/1aBasl ee HA IOBEPXHOCTb NOYBbI HCKYCCTBEHHBIM I1y-
TeM — noJuBoM. Ecjii HopMa nosiHBa (KOJMYeCTBO NOJaBaeMOi BOJBI B
KyOGHuecKHX MeTpax Ha rekTap 3a OJHH pa3) pacCuHTaHa NPaBHJIBLHO, C
YYeTOM CBOICTB MOYBHI YAEepPKHUBATh BOLY B NOJBEIICHHOM COCTOSIHHH,
‘TO ee yBJa)KHeHHe onTHMaJjbHO. [lojaya npu OpOLIEHHH BOAH B KO-
JIHYECTBaX, NMPEBBILIAIOMIHX 3Ty CIOCOGHOCTh MOYBHI, OyJeT CONPOBOXK-
aTbCsl HENPOH3BONUTENbHBIM OTTeKaHMeM ee B MNOANOYBY, a cJelo-
BaTe/bHO, NMOJHATHEM YPOBHS TPYHTOBBIX BOJ BhIllle KPHTHYECKHX IIpe-
Ji({0):

HauMeHbiyl0 BJIaroeMKOCTb MOXKHO ONpeAesNHTh TOJbKO B NMOYBAaX
HOpMaJIbHOH BOJONPOHHULAEMOCTH, KOTOphle B CBOeM IIpOdHJie He CO-
IepxKaT BOAOYHNOPHBIX (TPYAHONPOHHLAEMBIX AJS BOLBI) TOPH3OHTOB.
Eciu B mouBe ecTh Takue FOPH3OHTHI, TO HaJ HUMH Mo¥Xer OBITb He
TOJILKO NOjBelleHHasi Kalu/JsipHas BoAa, HO M INOANepTas, rpaHuya-
1asi ¢ TpaBHTaHOHHON (POPMOH BOIBI.

ITocko/ibKy HaMMeHbllasi BJAroeMKOCTb MOUYB TakKKe 3aBHCHT OT
MeXaHHYEeCKOTO COCTaBa, CTPYKTYpPbl HOYBH, COAep:KaHHSA B Hel Mod-
BEHHbIX KOJIJIOMJOB M WX Xapakrepa (rymyc, IVIHHa), TO ee BeJIHUHHA
KoJsiebsercsi B npeaenax 40...909% o61uieit NOPO3HOCTH MOYBHI.

IIpedesbnasn noaesas 8.a20eMKOCT6 — 3TO MAKCUMAAbHOE KOAU-
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4ecT8o 8006l ydepicusaemol 8 nouBe 8 OTHOCUTENbHO PABHOBECHOM
1008eweHH0-NOONePTOM COCTOAHUL.

YBaaxuenue noyssl g0 [11B HaGmiogaercs B NPHPOAHBIX YCJIOBHAX
noc.1e OGHIBHOTO YBJa)KHEHHs NOYBBI CBEPXY M NPH HErJyGOKOM 3a-
JIETaHHH YPOBHA IPYHTOBHIX BOJ, T. €. KOTJa 30Ha IIPOMAaYHBaHHS CMBI-
Kaercsi ¢ 30HOH Kanua/asipHoil kaiiMbl, OnHako npejesbHas HoJieBasi
BJIATOEMKOCTb He CTabW/bHAa H IIOCTENEHHO MEHSeTcs, MO03TOMY OHa
He [BJsieTC NOYBEHHO-THAPOJOrHYecKOH KoHcraHTo#, Kak HB u IIB.
B KosMyecTBEHHOM BBIpAaXKEHHHM TNpeleJbHas MNoJeBas BJAaroeMKOCTb
3HAYMWTEJbHO MpPEBbIIIAET HAHMEHbIIYI0 H KaNHAJASPHYIO, NPHUGIHKA-
sicb K NoJiHOH BiaroeMkoctH. [lpenesnbHasi noseBas BJaroeMKoOCTh HO-
CTENEHHO YMeHbIIAaeTCss B pe3yJabTaTe 3aMeNJICHHOH HHQPHIbTPALHH
rpaBHTAaLHOHHON BOJbl, NpubauxKasch K HauMeHblueil. Bpems, korza
npekpamaercsd HHOUAbTpauus H3JulIHe# Boxbl cBepx IIIIB u Hach-
ueHne nousbl npubGauxkaercs kK HB, HacTymaer B cymecuanblx nousax
gepes 20...30 u, a B cyraunHcThix — vepes 40...50 u.

Onpenenenne npenenbHOf NOJEBOH BJAATOEMKOCTH HEOGXOAHMO AJS
TOJIyYeHHs] CTENEeHH YBJAXXHEHHOCTH H 3alacoB BO/ibl B mouBe. [lo neit
HaXOJST NOJHBHYIO H NPOMBIBHYIO HOPMBI.

Makcumanronas adcop6yUORHAL BAAZ0EMKOCTG — 3TO MAKCUMAAb-
HOe KOAU4eCT80 npPO4HOCBA3AHHOL 8006l Haxolawelics 8 nowge noo
BAUAHUCM MONEKYAAPHOIX cus npuTascenus. OHa HECKOJbKO MEHbLIe
MaKCHMaJIbHOH THUTPOCKONHYHOCTH H He AOCTYNHA [Ji pacTeHHH.

9.6.2. BoponpoHuaemMocTb nous

BononpounuaeMocTb MOYBH — OJHA M3 Ba’KHEHIIMX NMOYBEHHO-THJ-
POJIOTHYECKHX XapaKTepHCTHK, BJHAIOIIHNX HE TOJbKO Ha OCOGEHHOCTH
¢opMHpPOBaHHS NMOBEPXHOCTHOrO H TPYHTOBOrO CTOKA, BOJHBIN DeXHM
NOYBH, HO H Ha KOHCTPYKTHBHble OCOGEHHOCTH M IapaMeTpbl OCYyLIH-
TEJbHBIX H OPOCHTEJIbHBIX CHCTEM.

BoponponuuaeMocTb, HAH BOAONPONYCKHasi CIOCOOGHOCTb, — CBOI-
CTBO NOYBBI, KaK NOPHCTOrO TeJsa, IPHHUMATh M NPONYCKaTh yepes cebs
Boay. KosnuecTBeHHO OHa BbIPaXkKaeTCsi MOLLHOCTbIO CJIOS BOJIBI, IIO-
CTynamlule# B I0YBY yepe3 ee NMOBEPXHOCTb B eAMHHILY BpPEMEHH.

Ilpounecc nocTynsieHHss BOAB B NMOYBY MOXKHO Dacu/ieHHTb Ha TPH
Tana: BNHUTBIBaHHe, HacbllleHHe U QHABTpPaAULHA.

BrnurtbiBaHHe (MM HHOHAbTpALMsi) — MNOCJAe0BaTe/bHOe 3aNoJi-
HeHHe BOXOH CBOGOJHBIX MODP NOYBHI NOJ, BJHSHHEM COPOLHOHHBIX, Me-
HHCKOBBIX H I'DaBHTALHOHHHIX CHJI, a TakKXe rpaauenta Hanopa. Ilpu
BNHTHIBAHHH MNPOHCXOJHUT BepTHKaJbHOe M OOKOBOe pacTekaHHe CBO-
GoxHOM BOABl NMOA BJMSHHEM TrpaJHEHTa Hanopa, MEHHCKOBHIX U cOpO-
ILHOHHBIX CHJI, T. €. NPOHCXOAHT NPOLecC HaChILEHHs MOYBHI BJaroi.

GuabTpanus (NpocayHBaHHE) — HeNpPePbIBHOE IBHXKEHHe BOIbI B
HacblLleHHOH NOYBe NOJ BJMSHHEM rpajHeHTa Hanopa. 3Ha4YeHHs CKO-
POCTH BIMTHIBaHHS H (HUJIbBTPALMH, a TakKxe obliero pacxoma BOAbI
npexpcrasJaeHbl Ha puc. 9.14, u3 Kortoporo BHAHO, UTO yXe mocJe
50 MHH ¢QuIbTpalHs B NOYBe YCTaHOBHJIAch Ha ypoBHe =~ 0,2 cM/MuH
H €€ HHTEHCHBHOCTb BIOCJICACTBHH HE MEHSA/acCh.
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QunbTpanus BOAbl Uepe3 NOYBY KaK JaMHHAPHOe ABHXKEHHe M0Y-
BEHHBIX H TPYHTOBBIX BOJ NMOAYHHSETCsi 3aKOHy JlapcH:

Q = Ky-FI/L,

rae Q — KosuMyecTBO BOAH, MpOTeKalolllee B eJUHHIY BPEMEHH, cM?;
F — nniomane nomnepeyHoro ceuenus, cm?; | — Hanop ruapaBIHYeCKHI;
L — pnuna nytu ¢uabTpanuonHoro noroka; Ky — KO3((HIHEHT
¢dbuabTpanuu, cM/c.

, Pecxad
v, - 80361
oM /mun [ Q,cm 3

] _
0,8 1y 3 a0 J2

_‘ ] nﬁo 1
06\ g 1%

- \ E
0,41 116

- ~ ~- —
027 T ————— 38

: Bnumeisanue Dummpayun .
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Puc. 9.14. Kpusas BnuthiBanug u ¢uibtpaunu (mo U. H. Ilmoc-
HHHY, 1964).

3Has Q, Jerko paccyuTaTh CKOPOCTb BOABI, (HJIbTPYIOIIEHea ye-
pes nousy, no dopmyne

o9
Flt

rae V — ckopocTb ¢uibTpaluu; £ — BpeMs, MHH, 4, CyT.

QuibTpauus KOJHYECTBEHHO XapaKTePH3yeTca KOo3((PUIHEHTOM
(uIbTPALUH, ONPeeAIOMHM CKOPOCTh NIPOXOKAEHHS BOJK Yepe3 efH-
HULY MUIOmaJ¥ NMOYBH 32 €AHHHIly BPEMeHH NpH rpajHeHTe Hamopa,
paBHoM epuHuLe. OH H3MepSAETCS B CAHTHMETPAX B MUHYTY HJIH B MET-
pax B CyTKH.

BogonponunaemMocts nouB u KO3(pGHUHEHT (GHAbTPALHH 3aBHCAT
OT psiia HaKTOPOB, a MMEHHO: MEXaHHYECKOrO COCTaBa, CTPYKTYPHOCTH,
BHAa MNOPHCTOCTH MNOYBHI, ee CJOXKEHHS, COJAEpXKaHHA B Heil ryMmyca,
XapakTepa HacChIIeHHS1 TNOYBH pa3/IMYHBIMH KaTHOHAMH, CTeNeHH
YBJI2XKHEHHOCTH, TeMIepaTypHl NMOYBHl U JIp.

YcraHoB/IeHO, YTO uyeM nouBa 6oJiee JIETKOrO MeXaHHYECKOTo cOC-
TaBa, YeM BHILIE ee CTPYKTYPHOCTb, 4ueM GOJbllle B Hell aKTHBHas IO-
PHCTOCTD, YyeM MeHbllle OHa YIJIOTHEHa H JIyylile B3PHIXJEHa, yeM 60Jb-
Il HachblllleHa JBYXBaJIeHTHbIMH KaTHOHamu (Ca, Mg), Tem Bhille ee
¢uabTpaLHOHKbIE CBOKCTBA, H HA06OPOT.
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ITpumepHble 3HayeHHs1 KO3pDHLHEHTA PUABTPALMH AJs NOYB H MO-
POA pAa3IYHOrO MEXaHHYECKOTO COCTaBa M CTENeHH PasJjIoXKeHHs TOp-

¢a npuseaens B TabJa. 9.2.

9.2. KoadhpuumeHT punbTpaumum B pasHeix
NO MEXaHUYECKOMY COCTaBy MM CTENEHM Pa3NOKEHHMA
nousax u nopopgax (no Y. Csenuuukomy, 1976)

Mousa u nopoaa Koa?ﬁgﬁf"&ﬂ"nb' AsTtop
Ilecok poixabiit 1.10-2 Uepkacos
Ilecok TJIMHHUCTHI 5 -10-3+3.10-% "
Tauna 5 +10-4+-5.10-¢ ”
Jlecc kapGoHaTHbI 5 -10—4+1-10-+% "
Jlecc He kapGoHarubiii |5 -10-%=-1.10-8 »
Topd mnymunesbiit

¢1a60pa3/I0KeHHBIH 6 -10-3=2.10-3 .
Topd crabHOpasnoxel-
HBbIH 2 -10-4+-1-10-¢ Kocrsxos
Topd HH3HHHHIH myUIH-
LeBO-MOXOBHIH
1o BepTHKaJH 1,8-10-3 Ocrpomen-
CKHH

N0 TOPH3OHTAJH 1 .10-3 »

Topd, oceBunit mocJe
OCylIeHHS

0 BepTHKaJH 2,5-10-%

110 TOPH30HTAJH 1 .10~
Jlecc THMHYHBIA 3 10—+ Ho6xaH-

CKHH

W3 npuseieHHbIX AaHHBIX BHAHO, 4TO KO3pQHUHEHT (HUIbTPALHH
BapbHPYET B AOCTATOYHO LIHPOKHX mpejesax.
ITo namupiv H. A. Kauunckoro (1970), ecau nouBa mnpomyckaer

3a 1 4 npu Hamope 5 cM H Temne-
parype Boanl 10°C Gosee 1000 mm
BOIbl, TO €e BOJONPOHHIIAEMOCTh

9.3. Knaccudurauus Ky nous
npu ouexke ycnosuii pabotbi gpexara
(Srenscman, no M. P. 3asigensmany)

sBJseTcs npoBaJibHOH; ot 1000 mo
500 — wusauuIHe BBICOKOH, OT 500 Koot dument Ko mieyr Krace
1o 100 — Hauayuweit; or 100 go
70 — xopoiuei; oT 70 go 30 — Kpafine Hus-
YIOBJAETBOPUTeNbHOH H MeHee 30  uj 0,01 I
MM — HeYJOBJIETBOPHUTEJIbHOI. Ouelb Hu3-

I1pu 3ToM cieayer NOAYEPKHYTD, K 8»3(‘5—3:?2 m

- H3KHH U=V,

YTO BOJONPOHHLAEMOCTb HOUBH MO Cpenuit 0.15—0'40 W
JKeT Hrpatbh Kak NOJIOXKHUTENIbHYIO, BhicoKuit 0,40—1.00 v
TaK M OTPHUATEeJbHYIO poJb. [lpu Ouetb BbiCO-
HEJIOCTAaTOYHOH BOJONPOHHIAEMOCTH  Kuil 1,00—2,50 v
BJara 3acrameaerca ma mnosepx-  Kpaitie su- 950
HOCTH IIOYBH HJIH CTE€KaeT 10 YK- )

JIOHY MEeCTHOCTH, yBeJH4HBas IIO-

BEPXHOCTHHIH cTOK. Bona, 3acranBasich, BH3HBaeT BHIMOYKY INOCEBOB,
a cTexKawwas — CMBIB M Pa3MBIB N0YBHL. [Ipu BHICOKOA BOAONPOHHIA-
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€MOCTH BJiara BHINaJalomHX OCagKoB OBICTPO GHUIBTPYETCs 3a Npele-
Jibl KOPHEOOWTAeMOro cJios M He MOXKeT GHITh HCMNOJb30BaHa pacre-
HUSIMH,

IlokasaTenu KosdduuHeHTa QHAbTPALHH — BaXXHble KPUTEPHH JJIs1
pacyera napaMeTpoOB JpeHaxKa H OCYLLeCTBJEHHS arpoOMeSHOPAaTHBHbLIX
MEpONpPHATHH, HaNpaBJeHHBIX HA yBeJHYeHHE HJIH CHHXKeHHe BOJAOINpO-
HuuaemocTH. Knaccudukanus ko3hGHUHEHTOB QHABTPAUMH MO Drelib-
cmany (1978) npusenesna B ta6a. 9.3.

ITo mHenHo psAga aBTOpOB, NpH 3HayeHHu Ky Menbinem 0,06 mM/cyT
NOYyBbl HJH [OYBEHHBle TOPH30HTHl  SABJSIOTCA  BOJOYNOPHBIMH,
Jnas  mnosbilieHHst (GUABTPALKMOHHBIX CBOHCTB Ha HHX HEoOX0IHMO
NPOBOAHTb arpoMeJHOPATHBHBIE MEPONPHATHSA, TaKHe, Kak IJy5oKoe
pBIXJIEHHe, LleJeBaHHe, NecKOBaHHe, oboralieHue OpTaHHYECKHM Be-
L1eCTBOM HJIH BHECEHHEM HCKYCCTBEHHBIX CTPYKTypooGpasoBaTesneil.

9.6.3. BoagonoabemHas cnocobHOCTL NOUBLI

BojonoxbeMHasi cnocoGHOCTh MOYBBI — CBOHCTBO €€ KakK INOPHCTO-
ro TesJa BHI3BIBAaTh BOCXOLsfllee Nepe]BHXKEHHe conepiKaluedcs B Hell
BOJbl, IPOHCXOASIIIlEe ¢ OMOLIbIO KAaNHAAAPHBIX cuji. KosuuectseHHas
XapaKTePHCTHKAa 3TOr0 CBOMCTBAa — MaKCHMaJibHas BBICOTA TNOXbEMA
BOJbl, OZHOBPEMEHHO paBHas MOLIHOCTH KaNHJ/JSPHOH KafMbl IIpH
PaBHOBECHOM COCTOSIHHH B Hell BOJBI.

Kanuniasipuas KaiiMa, KaK OTMEUEHO BBILIE, — CJOH MOYBHI HJIH
TPYHTa, PACNOJOXKEHHbIH HeMoCPeICTBEHHO Haj BOLOHOCHBIM TOPH30H-
TOM M COIepXAMUH KamuJASPHYI0 MOLNEePTYIO0, FHAPABIUYECKH CBS-
3aHHYIO BJAry ¢ BOZOH BOLOHOCHOTO FOPH30HTA.

BononoabeMHasi cnocO6HOCTb MOYBbI — 3aBUCHT OT arperaTHOCTH
MEXaHHYECKOrO COCTaBa M CJOKEHHS NMOYBHI, 06YCJIOBIHBAIOLIHX €€ N0-
pucrocts. Ee 3HaueHHe 3aBHCHT OT pajHyca KalH/JASIPOB H ONpejes-
etcsa no popmyse JKiopeua:

2a 0,1
H = —— == 2z s
rgd r
roe H — BblcoTa KamW/AJSIPHOTO NMOJHATHS, CM; @ — IIOBEDPXHOCTHOE
HaTsKenue Boiabl (mpu 20°C paBuo 75,2 muH/cM); r — paauyc Ka-

nUAAspa, cM; g — ycKopeHue cBoGonuoro najgenus (981 cm/c); d —
NJOTHOCTb BOADI, T/cM3,

Baaromaps BoNONOABLEMHONH CHOCOGHOCTH IIOYB FPYHTOBBIE BOJBI
BJHSIOT Ha NMOYBOOOpa3cBaHHe W (OPMHpOBaHHe 3alacoB NMPOLYKTHB-
HOH BJIarH B IIOYBe.

B rpyHToBeneHun (Hayke o (hH3MKO-MeXaHHYECKHX CBOHCTBAX IIOYB,
CBSiZaHHBIX C HX Hecylleii cnocOGHOCTbIO) NPHHSATHI HOPMBI OMacHOro
kanuaaspaoro nogbema soasl. B CCCP onu cocraBasiloT: IJis Iecya-
Heix rpynToB 0,2..0,3, /s meckos mbljeBathix H rauHHCThIX 0,3..0,8,
nusieBaThix rpynTtos 0,8...1,5, raubHcThIX 1..2, maucThix 1,5..2,0 M.

Kpome BbICOTHI KaNHJMSPHOrO MOAHSTHS BOIALI B moyBe (IpyHTe)
Ba)XXHOe NPaKTHYECKoe 3HAYEeHHe HMeeT ero ckopocTb. Kak u BbIcOTa,
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OHa 3aBHCHT OT pajuyca KalnHJJASIpOB, BA3KOCTH BOIbI, COCTaBa 0GMeH-
HO-MOTJIOIIEHHBIX KaTHOHOB. Ec/ii BBICOTA KaNMHJ/ISIPHOTO MOXHSITHS BO-
Ibl B NIOYBe C YMEHbIIEHHEM pajfHyca KanuJspoB BO3PacTaeT, TO CKO-
POCTh HOABEMa BOAbI, HA060POT, yMeHbIIAETCS.

9.6.4. Bogootaaua noussl

Bodoordaua (BO) — crexanue c80600KH0i (2pasuTayuornoii) 60-
06l u3 B0OOHOCHO20 20PUBOHTA U KANUAAAPHOL KALUMbL NPU NOHUNCEHUL
YPOBHA 2PYHTOBLIX UAU NOYBEHHO-2PYHTOBbIX 800. BennunHa BOZOOT-
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Piic. 9.15. CooTHoueHHe MeX1y MOJNHOH, MoJeBOH BJa-
roeMkocTbio M Bojooraayeidi (nc A. A. Poge).

Jayd JaHHOTO IOPH3OHTa M3MepSeTCHd Pa3HOCTbIO 3aMaCOB BOIBI MeX-
Ay TOJHOI BJArOEMKOCTbI0O H COOTBETCTBYIOUlEH KaNW/JISAPHOH BJia-
roeMKocTbio. IIpH HCXOZHOM H KOHEYHOM IIOJIOKEeHHH YPOBHs I'PYHTO-
BbIX BOJ OHa BhHIpa)KaeTrcs B MeTpaX KyOGHYeCKMX Ha rekrap, WJIH B
MHUJJUMETPAX BOLHOTO cJIo4d.

BesuunHa BOHOOTAAYM [JIS Pa3HbIX CJOeB KalHJJADHOH KalMbl H
Bhblllle Hee MOCTENCHHO YBEJHUMBAeTCs MO Mepe MOAHATHS OT YPOBHA
TPYHTOBBIX BOJ. DTO HAarJIsAHO NOKa3aHo Ha puc. 9.15, u3 KoTOpoOro
BHJHO, YTO MaKCHMaJsbHasi BOLOOTHaya IPOHUCXOJHT B BepXHed 4YacTH
MOYBEHHOTO MOHOJIMTA, I'le BJAXHOCTb NOYBbl HAXOAMTCS B Npelesax
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HaHMeHbllIECH BJ1aroeMKOCTH, a MHHHMaJibHasy — B HHUXKHEH 4acCTH Ka-
NHAJNSpHON KaHMBbl, NMPHMBIKaOUEH K YPOBHIO TPYHTOBHIX BOJ.

B cBs3u ¢ 3THM pasnHyalOT TPH BHAA BOJOOTHAYH: MAKCHMAJIbHYIO,
pasnyw IIB-HB; munumasabnyio, pasuyio [1B-KB; ynenbHyio, paBHyio
[1B-III1B.

Kosdpduuuent BogooTAa4H — OTHOLIEHHE BOAOOTAA4H, BRIpaXKeHHOMH
B 00beMHBIX NpOLEHTaX, K obuleMy o6beMy MOYBbI, NPHHATOMY 3a
100%. Kosdpouuuent BogooTanaun — BequyHHa Ge3pa3mepHas.

ITpu ocyiieHHH NMOYBH ONpefesIOT KOJHYECTBO BOALI, NOAMeKaLLeil
yIaJeHu10, a [IPH OpOLIEHHH N0 BOJOOTJaye YCTAHABJAHBAIOT BO3-
MOXHbI€ NIOTePH BOJABI Ha (DHJABTPALHUIO.

BosmoxHOCTL ApeHHpPOBaHHS (BOJOOTAAYH) IOYB 3aBHCHT OT Ha-
JHYHS B HHX KPYNHHIX NOP, TaK KaK NMPAKTHYECKH TOJbKO H3 3THX NOP
BOJa OTTEKaeT H3 NOYBHI NPH ee OCylLIeHHH. BeaunuuHa BogooTnauu B
Pa3JHYHBIX TPYHTax BapbHPyeT B LIMPOKHX IpejesaX H COCTaBJSeT
415 neckoB 25..30, pasi CyrJHHHCTHX 4..6, IJs TAXKeNbIX TVIHHHCTBIX
nous 1...3 u aas toppsaubx 10..25%.

9.6.5. Bogoyaepiusalowas cnocobHOCTL Nousbl

Bodoydepocusaroujas cnocobHocTe — 3TO CBOLCTB0 noussl Kax Ouc-
nepcHo20 nopucTozo Teaa yoepxrusaro OnpedeseHHOe KOAUHECT80 80-
06t nod sausruem pasdauunozo poda cua. Boma B mouse MoxKer yAep-
JXHBaThCs NMOJ BJAHSAHHEM COPOLHOHHBIX, OCMOTHYECKHX M KaNHJJISIPHBIX
cua. Ilpu sToM B onpenesneHHBIX HHTEPBaJax BJAXHOCTH IOYBH 3TH
CHJIBl IEHCTBYIOT OZHOBPEMEHHO W pa3rpPaHHYHTb UX AeHCTBHE, H3YUHTDb
poJib KaxAO0H W3 HHX HOBOJMbHO TpynHo. [lo3ToMy npuHsiTO paccMar-
pHBaTh MX KaK OJHY BOJOYAEpKHBAIOUIYI0 CHJY, Ha3BaHHYIO C OC Y-
me#f CHJAOH NOUYBH, HJIH KANHJJAPHHM NOTEHUHAJJOM.

BonoynepxuBaiomyio, HJIH COCYILYIO, CHJIy IIOYBH BbipaxKalr B
CaHTHMeTpax BOAHOro crosba, B aTMoctepax, HJIH B eIHHHLAX paboTHl
(aprax). Ilpu pasnuyHOil cTeneHH yBJaXKHeHHs NOYBH BOAa B Hell Mo-
JKeT yAepKHBaThCs C CHJIOH OT HyJs OO HeCKOJbKHX ThicA4 aTMocdep.

Hanpumep, npu HachlllleHHH NOYBBI JO MNOJHOH BJIaro€MKOCTH CO-
cylllasi CHJI2 paBHa HYJI0, a B BO3AYLIHO-CYyXOH IIOYBe OHa JOCTHra-
er 10* arm, wuaum 107 cm Bomuoro croaba. Ilockonbky omepupo-
BaTb TaKUMH OOJIbLIMMH BeJIHYHHAMH B NPAKTHYECKHX LeJsAX 3aTpyn-
HHTEJbHO, TO NPE/J0XKeHO 0603HayaTh COCYILYI0 CHJIY CHMBOJIOM pF H
BHIpaXaTh ee Jorapupmom 3Tofi BeqHUHHH pF.

Cocymas cuna B 1 arm pasua 101 325 Ila, uau 1033 cm Boanoro
cronba, a ee Jorapudm, T. e. pF, paBen 3. IIpn a6coJIOTHO CyXoM
cocTosiHuH nouBhl pF ee 6yaer cocTaBiATb 7, a B NOYBE, HACHIILEHHOH
JI0 TMoJiHOM BaaroeMkocTH, pF — 0.

Takum o6pasoM, NpU pa3jiMYHOH CTENEHH HaChIlIEHHs NOYBH BJa-
rod nocjeiaHsii GyaeT yIepKHBATbCSl TOYBOH C Pa3/IHYHOH CHJIOH, a
CJIeIOBAaTEJNbHO, XapaKTEePU30BaThCs PA3JIHYHON CTENEHbIO JOCTYNHOCTH
LAJIl pacTeHHH.

YcTaHOBJIEHO, YTO ONpejeJeHHBIM BOAHBIM KOHCTAHTaM COOTBETCT-
ByeT onpefenenHoe 3Hauenue pF. Tak, AJasf MakcHMaJlbHOH THTPOCKO-
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nuyHoctH pF paBen 4,8, piaxkHocTH 3aBsijaHuA — 4,2, HaHMeHbllel
N0JIeBOH BJIarOeMKOCTH — 2,7, a KaNUJJASIPHOH BJarOeMKOCTH — OT
2,5 1o Hyas.

9.7. 3HaueHue ANS pacTeHMH NOUBEHHOH BRaru

B nouyBe B moseBHIX YCJOBHSIX BCerja COAEPKHTCH ONpeleseHHOe
KoJinyecTBO Bjard. Hannune Boan B nouse B JaHHOE KOHKPETHOE BpeMs
B TOM HJIH [IPYrOM CJiIO€ Ha3blBAlOT BJAAX HOCThIO NOUYBBH, JTO
HCKJIIOYHTENbHO JHHAMHYHAS BeJHYHHA, H3MEHSIOWasACsd He TOJbKO MO
nepuojaM roja, Ho H No MecsiaM, JHAM H Jaxe uyacaM. BiaxHocTb
NOYBHl JaHHOTO KOHKPETHOr0 BpeMeHH 3aBHCHT OT KJAHMaTHYECKHX
yCJOBHII (KOJMYeCTBA U PaBHOMEPHOCTH BBINAJEHHS OCANKOB, TeMIle-
paTyphl NMOYBBI H BO3[yXa), HAPOJOTHYECKHX YCJIOBUH NaHHOTO y4acT-
Ka (ray6MHBl 3ajleraHHsl BOJBI), CBOMCTB NMOYBH (MeXaHHYECKOIro cocC-
TaBa, CTPYKTYPHOCTH), BHJAa IIpOH3PACTAIOIIUX pPACTEHHH H MHOTHX
Ipyrux (pakTopos.

BuiaxkHOCTb MOYBHI BBIPAXKAIOT: B NpPOLIEHTAX OT Macchl CyXOii mou-
BBl, Ha3blBasi BECOBOH BJaXHOCThIO; B NPOLEHTAaX OoT 06beMa
noyBel — 06 beMHON BAaXHOCThIO H B OpolieHtax ot 1B, uaun
HB, T. €. OTHOCHTEJNbHON BAAXKHOCTHIO.

KosnyecTBo BoAb B NMOYBe XapaKTepH3yeT CTelleHb ee yBJaXKHeH-
HocTH. Tak, MoYBa MOXKET HaXOAUTbCH B NMEPEYBJNaKHEHHOM COCTOSIHMH,
T. €. BJAaXHOCTb JOCTHraeT moJjHo# BJjaroemkoctH (IIB), B HopMaJb-
HOM (ONTHMaJbHOM) YBJaXHeHHH — IIPH BJIAXXHOCTH, PaBHOH HaH-
MeHblielt BiaroeMkoctd (HB), u B cocTOSIHHH pas/IH4YHON CTeNeHH HC-
CYILIEHHOCTH, KOTr[la BJAXXHOCTh CHHXKaeTCs OT BJAXXHOCTH pasphiBa Ka-
nunaspos (BPK) po rurpockonuueckoit Baaxuocta (I'B).

ITo B/1a:KHOCTH NOYBBI ONpPENeNSIOT 3anac BOAL Ha NAaHHbBIH NepHOJ
B 3aJaHHOM pacyeTHOM CJIOe MOYBHI:

Q06= th'det

rae Qos — 06uHit 3amac BoAbl B pacyeTHOM cJjoe, m®/ra; h — MoIl-
HOCTh pacuerHoro cqos, M; d — o6beMHasi Macca nouyBsl, r/cm3; Wy —
BJIaXKHOCTb 1o Macce, %.

Onnako, 3Has o6IIMil 3amac BOoAbl B NOYBE, HCYePNbIBAIOILEH OLEH-
KH CTENEHH M IPOHOJKHTEJIbHOCTH OGecreyeHHs] pacTeHHH BJaroi Imo-
JYYHTb HeJb3si, IOCKOJbKY He BCsi BJiara, HaXoAslLlascs B NOYBe, ABJS-
eTcsl JOCTYNHON H NPOAYKTHBHOMH.

9.7.1. DoctynHas n HegoCTynHas ANs pPacTeHUM
BOAA B nouse

HocTtynHas s pacTeHHH Boia, T. e. ycBosieMas UMH H3 NOYBBI, —
3TO Ta ee 4acTh, KOTOpas MOXKeT OBbITb yCBOeHa (MOIJIOLLeHa) pacre-
HUSIMH KaK B Ipouecce MX HOPMaJIbHOH XKH3HeIEATENbHOCTH, Tak H
B Hayaje MX yBamanus. HuxxHull npexnes conepkaHHs B MOYBE NOCTYI-
HO [/l pacTeHHH BOABI — ee coOJepXKaHHe, G6JH3KOe K MaKCHMaJb-
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HOH THrPOCKONHYHOCTH (HauOOJbLIEMY KOJHYECTBY Nnapoobpa3Hoil BJa-
', TIOTJIOLlaeMOl OYBOH H3 BO3AYXaA).

Ipannum goctynHo# A/si pacTeHHH BOJBI HAXOAATCS B Ipeaenax,
Korjga Boja yaep:KuBaeTcsi TBepnoi ¢asoit moussl cusoi 0,3..15 arm,
. uto cooTBeTcTBYeT pF ot 1,0 1o 4,2.

KonuyecTBO HOCTYNMHON JJi pacTeHHH BOABI 3aBHCHT OT MHOTHX
(hakTOpPOB: MEXaHHYECKOI0 COCTABa IOYBHI, HAJHYHSA B HeM OpraHHYecKo-
ro BellleCTBA, NPHUCYTCTBHS M XapaKTepa KOJJIOHIOB, CTPYKTYpH H Ip.

Hepoctynnas ans pacrenuit Boja (HeycBosieMas) — 3TO 4acTb CO-
JnepxKalleicss B IoYBe BOAHl, KOTOpasl He MoXeT ObITb ycBoeHa (IOrJo-
IleHa) pacTeHHsIMH, B TOM YHCJIe H B IPOLECCE HX YBsAaHHSA, TaK Kak
OHa CBsI3aHa ¢ TBepAod (as3oil mouBwl (yIepXKHBaeTcs €l0) CHJIaMH,
6GOJIBIIMMH, YeM cocyllast CHJa KOpHeii pacreHHii (=15 arm, uiu
>42 pF).

Haubosbliee comep:xkanue B NOYBe HEAOCTYNHOH NJis1 pacTeHHH BO-
Ibl Ha3blBAlOT «MEPTBHIM» 3amacoM, cocraBjasouum 1,5..2,0 makcu-
MaJIbHOH TMIPOCKONHYHOCTH H 3aBHCSAILIHM OT CBOMCTB NMOYBH, a TaK¥xKe
OT BHJa BO3/e/JBIBaeMbIX Ha Hell pacTenuii (tabJa. 9.4).

Hepoctynnyio Bsary, «MmepTBHIi» 3anac, BbipaXkaeMblii B KyGHue-
CKHX MeTpaXx, pacCUUTHIBAIOT 0 (HopMyJie

Qus=15 MI-h-d.

9.7.2. MpoayKTHBHAN M MeNPOAYKTMBHAS
BOAA ANA PaCTEeHWMH

Kaxk nokasan ®pait (no Y. Cennuukomy, 1976), cymecrByer 3a-
BHCHMOCTb MEXIY COAePXKaHHEM B IOYBe BOJbI, yAepPKHBaeMoil cuJia-
MH 1O 5 aTM, IPHPOCTOM JIHCTOBOI INOBEPXHOCTH PACTEHHI H TPaHCIH-
paumeil. Bona, ynepxuBaeMas TBepnoii $a3oil mousbl cHJIamH GoJjee
5 aTM, ellle yCcBauBaeTCsl PAacTEHHSIMH H HCHapseTcs yepe3 JHCTOBYIO
NOBEPXHOCTb, OJHAKO NPH BTOM He INPOHCXOAHT IPHPOCTA JIHCTbEB
(puc. 9.16).

[TosToMy conep:KaHHe BOAB B IIOYBe, NMPH IOIJIOLIEHHH KOTOPOMH
pacTeHMs He TOJIBKO NOJAEpXKHBAIOT CBOIO XKH3HEAEATEJbHOCTb, HO H
CHHTE3HPYIOT OPraHUYecKoe BeLleCTBO, CYHTAIOT NMPOAYKTHBHBIM. HHXK-
HUH NPOAYKTHBHHIA Npelesn BOJALI B IOYBE — ee COAepXaHHe, paBHOE
BJIaYKHOCTH YCTOHYHBOIO 3aBsIAAHHUSI PaCTEHHH.

B ta6a. 9.4 npuBedeHsl MaKCHMaJbHO BO3MOXHBEIE KOJHYECTBA
NPOAYKTHBHOH M HENPOLYKTHBHOH BJIard B PasjIMYHBIX NOYBAX.

CoaepxxaHne BOJbl B NOYBE, IPH KOTOPOM OHa He MOXeT GBITb HC-
NoJib30BaHa pacTeHUSIMH sl NOoAAepXKaHHS (PH3HOJOTHYECKHX NpoIlec-
COB, HalpaBJIeHHHX Ha CO3JaHHe OPraHHYecKOro BellleCTBa, Ha3bIBAIOT
HEeNpPOAYKTUBHOHN BJaaroii, Bepxuuil ee npeges — BJIaXKHOCTD
YCTOHYHBOIO 3aBSIaHUS pacTeHHH.

3Hasg o6yl H «MepTBHIl» 3anachl, Jerko pacCuHTaTh NMPOLYKTHB-
HBle 3anachl BOAH B II04Be 1O (opMyJie

Qup-"——- Qoé—QM.a .
114



Hayano crusxenun
mpanenupayuu u pocma

Bonsuroe cHuMenue
pocma
-

7

o
3 . 6 3
8 11 &
i8] pe1 . S
SSE 10 \ {5 %
SQ R 09 \ ! >
§RZ 08 ‘/ 14 8
T8 g 07 Hayansuoe g

T o S
55 S gi. saendonue |yimos-19 &
T3 ¢ Yu8020
S5 04 \ sasna-f o §
3 NS 03 HUA S
§ ~ 8 o1 N &

22 20 18 16 14 12 10 8 Boda,,
o1 0.5 10 204080101518 at nomenyuan

Puc. 9.16. KpuBasgs H3MeHeHHs TpaHCIHpauHH H NpH-
pocTa  JIUMCTOBOH MMOBEPXHOCTH MOACOJNHEYHHKA TNPH
YMeHBIIAoWEeMCs COAepKaHHE BOAHW B TVIHHHCTON i10Y-
e (®paii, no U, CBeHUHIKOMY):
I — KpHBasi pocta; 2 — KPHBasi TPAHCNHPAUMH.

KoJsnuecTBO Takoil BOJAB B MoyBe cocTaBjser okoJo 30% mo-
JIeBO# BJIarOEMKOCTH. TOYHO ONpenesnuTb ee 3HAUEHHE MOXHO JIHIIb B
KaxJOM KOHKDPETHOM cJydae, NOCKOJbKY OHO TaK¥Xe 3aBHCHT OT ¢ak-
TOpOB, 06YCJIOBJIHBAIOUINX COLEPKAHHE NPOAYKTHBHOH BOJAH B MOUBE.

9.7.3. BnaxkHocTb 3aBsSAaHMA PaCTEHMWNA.
Touku 3aBafaHURA M YCTOMUMBOro 3aBAAaHMA

ITo mMepe pacxomoBaHHsl BOAB M3 NMOYBHI BCJIENCTBHE ee HcHapeHHS
C OTKPBITO! NOBEPXHOCTH MOYBHI U Hepe3 pacTeHHs cOjepXKaHHe BOIBI
B Hell NMOHUIKAeTCS HACTOJbKO, 4TO TaM OCTaeTcsl HeROCTyNHas AJd
pacTeHHil BoJa, yAepxKHBaeMas NOYBEHHBIMH YacCTHILAMHU C CHJIOH, paB-
HOH uJH GoJibiiell OCMOTHYECKOTO JaBJIeHHS] KJIETOYHOro COKa B KOpPHSX
pacreHuii. B pesyibTaTe aTOro pacTeHHsI HAYMHAIOT 3aBSAaTh OT He-
JOCTAaTOYHOrO MOCTYIJIEHHS BOABI B KJETKH M YMeHbIUEHHS HX Typro-
pa, T. e. coJepxKaHHe BOJAH B IMOYBE YMEHbUIHJIOCH JO BJaX HOCTH
3aBAAaHHS PacTeHHH.

Ilpu norenuuane, paBHoMm 10..12 arM, pacTeHHs 3aBAHalOT, HO HE
okoHuaTeabHo. Ec/H MX IoMecTHTh B aTMoc(epy, HACHIUEHHYIO BOASA-
HBIMH NapaMH, TO 3aBsilaHHe NpeKpalllaeTcs, JHCTbS BOCCTAHABJIHBAIOT
Typrop. B nogo6Hom ciyuae MOXKHO CYHTaTb, 4TO BJIaXKHOCTb IOYBHI
JOCTHIVIa TOYKH 3aBSAJAaHHS DacTeHHH.

Touka ycToHYHBOro 3aBANAaHHS PacTeHHil HACTyTaer TOria, Koriaa
BJIaXKHOCTb NOYBBI YMEHbIIAETCH HACTOJNBKO, YTO, GYAYIH NOMEIIeHHBI-
MH B aTMocdepy, HachllleHHyl0 BOASHbBIMH napaMu, Ha 12 u, pacreHus
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9.4. MakcMmanbHO BO3MOXHBIE 3anackl HENPOAYKTMBHOMN
M NPORYKTUBHOMN BNaru B PasfMUHbLIX NO4BaX
(8 mm®) (no C. A. Bepuro u JI. A. Pasymosoii)

KoanuectBo HenpoxyxTuBHO# IpoayxTusnas Baara
BJAaru npH NpH BAArOEMKOCTH
MoumnocTb
Mousa pacerioro
4 MaKCHMaabHOM
M THTPOCKONHY- yl;c’;?g:g::;?o HakMES®" | noamon
HOCTH 3aBsAaHuS ure

JlepHoBo-nox3oaucras 0—-20 3 5 68%* 97
cyneco  Apxaurenbckoit | 0—50 10 13 166* 217

0641 0—-100 14 19 335* 409*
IepHoso-nopsosuctuii | 0—20 12 16 61* 77
TAXKeJud  cyrauHok Ha| 0—50 58 78 117 135
raute Hosropoackoit o6s1.| 0—100 152 203 160 200
OG6eikHOBeHHbI cpexne- | 0—20 10 14 43 106
CYIIMHUCTHA  4epHoseM | 0—50 28 40 94 237
Ky#i6rimeBckoit 061, 0—100 59 82 184 438
C1a60BHILEI0YEHHbIH 0—20 25 33 43 78
TJIHHHCThIH uepHoseM | 0—50 64 86 97 178
Kpacuopapckoro kpas 0—100 135 181 180 337
Cgetainifi  cpegHecyrau- | 0—20 18 25 43 72
HHCTLIH ceposeM TaiukeHt-| 0—50 47 63 96 183
ckoil 06.1. 0—100 95 127 193 376

* — 3anac BOAH B No4Be, PsBHBLIA | MM, B nepecyere cooTBercTByer 10 T/ra;

** — NPy MAKCHMaJbHOH KANHANAPHON BJIArOEMKOCTH

He BO3BpallalTcsd K XKH3HH. CJeloBaTesbHO, HACTYNHJA BJAaXKHOCThb
YCTOHYMBOro 3aBsLaHHUs, BblpakaeMas yepes KO3Q(pHUHEHT 3aBsgaHus
pactenuii. [Ipu sToM Kanuansipabiil moteHuHan gocturaer 15 at™, Hix
pF=42.

B rtabna. 9.5 npuBefeHbl maHHBlE MOJIEBOH BJAaroeMKOCTH U BJaXK-
HOCTH yCTOHYUHBOIrO 3aBsilaHHS PacTeHHMH [Ji MHHEPaJbHBIX H OPraHo-
reHHblX (TopdsiHBIX) MOYB, moJyueHHble Ha Kadeape NOYBOBeAEHHS
I'naBHo#t wKosbl cesbekoro xossiicrsa [THP B Bapwage (mo Y. CeH-
uuLuKomy, 1976).

9.5. Monesas BNaroeMKOCTb M TOUKM YCTOMUMBOTO 3aBARAHMS
pacrenuit (no Y. Csenumuxomy, 1976)

[Monesas Baaro- |Touka ycroitun-
eMKOCTb BOrO 3aBANAHMA | Maxcumanbuas
Fay6u- | Maor- P=1/3 at™ P=15 at™ TUrPOCKOMHY-
Tousa Ha, cM | HOCTD HOCTb
' % % P=50 atm
% (Mac.)l ogpem. |% (Mac.)| ognem. % (mac.)
TlceBno- 10 123 1255 | 31,4 9,1 11,2 4,5
O304 20 1,48 | 20,5 | 30,4 7,7 11,4 4,1
40 1,60 | 19,5 | 31,2 82 | 131 4,6
Top¢sauuk (20—25 336,7 110 54,9
Topdsinuk
aerpanupo-
BaHHBIH 20—25 2104 88,0 54,2
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W3 nanubix ta6a. 9.5 BUAHO, 4TO BJIaXXHOCTb, IIPH KOTOPOH HACTYy-
NaeT YCTOHYHMBOe 3aBSJaHHe pacTeHHsl, Ha OPraHOTEHHHIX (TOPQSHBIX)
noyBax Ha TMOPSANOK Bhlle, YeM Ha MuHepaJbHblix (88..110 H
5,7..9,1%). B To xxe BpeMsl OHa He CTOJb CYILECTBEHHO 3aBHCHT OT BHAA
pactenuii (tabJua. 9.6).

ITo nanubiM ruapomereoctanuuit CCCP (C. A. Bepuro u JI. A, Pa-

3yMOBa)’ BJ4KHOCTL yCTOHIMBOTO 9.6. BnaxkHoctb noussl, NpM KOTOPOMH

3aBgnaHusd (B NpOLEHTaX OT Mac- WacTynaer ycroiumsoe 3aBsmaHMe
Chl a6COJIIOTHO CYXOH HOYBHI) pas- pacTeHus

JIMYHBIX THIIOB IIOYB XapaKTepHusy- (A. B. depoposckuii,

eTcsl TAKHMH BEJHYUHAMH: IECOK — no W. C. Kaypuuesy, 1975)
0,5...1,5, cynecb — 1,5...1,4, CyrJu- BaaxcHocTh yCTOAYHBOrO 32~
HOK Jierkuit — 3,5...5,0, cpeanmit — O on nousn
5,0...7,0, taxensiit — 8,0...12,0, rau- b

Ha — 12,0..200 u Topd HHu3UH- ACTEMME | oepuoseM | nonsoancras
vl — 40,0...50,0. TsORenocyrau- | Cymecuanas

HUCTHIA nousa

BcenencrBue Gosbuinx passdumil
B 3HayeHHAX K03p(HLUHEeHTOB 3aBs-

NaHHus AJi OUEHKH YCJIOBHH BOXO- Orypusl 16,50 3,87

cHa0XXeHHUsI pacTeHHil, Npouspacra- geﬂ %2%8 3?3
. LIeHHIA, » »

IOUIMX Ha Pa3HBIX NOYBaX, COMOCTA Conepoc 1413 398

BUMOH MOXKHO CYHTaTh JHIIL BO-
Ly, HMEIOILYIOCS B HUX CBEpPX BJIaXK+
HOCTH YCTOHUYHBOTrO 3aBSiJaHHS.
Cuuia norJiolleHHsl BOAK KODHSIMH PacTeHHH B TOUKe YCTOMYHBOro
3aBsilaHUsl, 3aBUCAIAsl OT OCMOTHYECKOro JaBJIeHHsI B KJETKax pacre-
HY{, paBHA CHJIe CBSI3bIBAHHS BOAbI HA NOBEPXHOCTH MOYBEHHHIX yac-
THII.
Psan aBTopoB mpoBesin o6uIHpHble HCC/IELOBAHHE JJisl YCTaHOBJICHUS
YHHBEPCAJIbHOTO 3HAYEHHS TOYKH 3aBSJaHHSA PACTEHHH.
®aresiep, B35B B KaueCTBe HCXOAHOTO OCMOTHYECKOe [aBJEHHE,
NPEJJIOXKHA PaCCUHTHIBATL COCYLIYIO CHJY HOUYBH 1O (GopMyJe

S =50 (m)y
W

rae S — cocymas cuaa, atM; MI' — mMakcHMaJ/ibHas THTPOCKONHYHOCTh
NOYBH; Yy — 3IMIHpHYecKHH Ko3pduuuerrt; W — BJIaXKHOCTL NOYBHI,
mac. %.

B cooTBeTcTBHH C 3THM ypaBHEHHEM COCYLAasi cHJa NPH BJIaXKHOCTH
MT pasna 50 aT™. BosblIMHCTBO BO3ZeNBIBaEMHX KyJbTYPHHIX pacre-
HU# o6aajaloT cocymeit cusoit ot 10 10 35 aT™, a B cpeaHeM 0KoJo 15.

®darenep u ANbTMaH NPeAJIOXKHIN PACCUUTHBATL KOJIHYECTBO (H3H-
OJIOTHYECKH HeyCBOsieMOM BOJH AJis1 pacTeHH# no ¢popmyJie

H=A-MI,

roe H — ¢usnonoruueckn HeycBosieMas BoAa; A — KO3(pGHUHEHT;
MI" — MmakcuMaJjbHast THTPOCKONHYHOCTD.
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3nass A u MI' (KOJHMYeCTBO HENOCTYNHOW [Jis pPacTEHHHi BOAH),
MOXKHO OIpeXe/JIuTb KOJIHYECTBO [OCTYNHOH BOAMW [Js pacTeHH#d Ha
JaHHHH MOMEHT B NOYBE

M=W—-MT,

rae W — cozepxkaHue BoAbl B nouBe, Mac. %.

ITockosbKy cocyliasi cusia pacTeHHH cuabHO KoJsebaercs (ot 10...
30 aTM), TO TOuKa 3aBSiAHUS PACTEHHH, BbIpa’KeHHasi yepe3 MaKCH-
MaJibHyI0 THIPOCKONHYHOCTb, TOXE MEHSETCS B IIHPOKOM HHTepBaJje.
Tlo Cekepe, ona paBua 1,2—2,2 MT, no Bpurrc u llany — 1,47 MT,
(mo A.A.Pozge) — B cpennem 1,34,a B HekOTOpBIX cayyasix —3 MI.

ITo H. A. KaunnckoMy, ciaefyer pasjuyaTh TPH CTaAHH 3aBSJaHHSA
pactenuii: 1 — Hawajo, KOrja 3aBfialOT TOJbKO BEpPXHHE JIHCTbA
pactenuil; 2 — ruy6okoe 3aBsifaHHe, KOTAAa BSHYT H JKEJTEIOT Takke
U HHXKHHE JIUCThsl, 2 paCTeHHe TNOCJe NOJMBa BOCCTAHABJIHBAET TYpProp
JIMIIb CNYCTSI HECKOJIbKO 4acoB; 3 — OTMHpaHHe pacTeHHs. BiaxHocTb
BTOpo# craguu coorBerctByer 1,6 MI, tperveii — 0,6—0,8 MT.

Jns onpepnesieHusl TOYKH 3aBSIAaHHS PACTEHHH HCIOJb3YIOT TaKHe
MeTOJbl, KaK HaxOXJeHHe BJaXKHOCTH MNOYBbl IPH 3aBSIJaHHH pacre-
HHH, BbIpallMBaeMblX B COCYAax; NpopalluBaHHe ceMsiH B oOpasuax
MIOYBHl Pa3JIHUHON CTENEeHH YBJIAXKHEHHOCTH HJH JKe HENOCPEICTBEHHO
B N0JIe BO BpeMs 3aCyXH, KOrla pacTeHHs YBSRAIOT.

9.8. Pexkum u BanaHc Bofbl B nouBe.
Mertcgbi H3yuyeHM] M CCHOBHbIE
noyseHHo-ruaponormuyeckme pacyerhbl

BoOHbIM peHumMom noussb. HA36I6AIOT COBOKYNHOCTbL 8cexX ABAeHUl
nocTynaenus, nepedsuscenus, yoeprcanus U pacxooa 8006. U3 nO4BbL.
KonnuecTBeHHOe BBHIpaXKeHHE BOJHOIO peXKHMa MOYBBl — ee BOJHBIH
GaJsiaHc, YYHTHIBAIOWIMHA HayaJbHble H KOHEUHBIE 3amachl BOAB B II0Y-
Be 3a onpejeJeHHBIN pacueTHbIH NepHOJ BPeMEeHH.

ITonnwit Bogublil GajlaHC NMOYBHL 32 ONpPEAEJICHHbIN NEPHOJ BpeMe-
HH MOXHO NPeJCTaBHTb B BHAE YpaBHEeHHS

Bi—Bo= (O +NOT'B+IIMNB+ BIIII, + K) —
— (U+ 0+ OTIB+I10::+ BIlOx),

rie B, — sanac Bjaru B nouBe Ha Hauajo nepHoxa; B; — sanac Baa-
rd B Kouile nepuona; O, — cyMMa 0CaAKOB, JOCTHTIIHX IIOBEPXHOCTH
nousnl; [IT'B — npuToK BJaaru B mouBy U3 rpyHroBhix Boa; IIIB —
noBepXHOCTHHIA nputok BjaarH; BIIIl, — BHYTpHUNOYBEHHBIA NPHTOK
Baaru; K — KoJuuecTBO mapooGpa3Hoi BJard, NOCTynaiolled B NOYBY
u3 aTMocdephl H KOHAeHcHpyolleiica B mouse; M1 — ¢usHueckoe uc-
napenue BJard u3 nouBH; [ — mecyKuus (TpaHCHHpaUHsi) BJard M3
HOYBH pacTtuteibHOCTbi0O; OI'B — OTTOK BJ1aru M3 NOYBH B IPYHTOBBIE
BoaH; [10.r — moBepxHocTHBIH oTTOK BOabl; BIIO:; — BHYTpHIOY-
BEHHH OTTOK BOJIbI.
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Usyuas passnuuHble BHABI MOCTYNJIEHHSI H PACXOAa BOAbl B MOUBE,
MOXKHO JaTb HM KayeCTBEHHOE BbipaXK€HHe, COCTaBHB /ISl ONpejeJeH-
HOT'O CJIOSl 32 KaKO#-TO NPOMEXYTOK BPeMEeHH ypaBHeHHe BOJHOro Ga-
JlaHca NOYBHI.

Hekotoprie cocrapisiomne BOAHOrO 6anaHca NPH ONpeeNeHHBIX
YC/IOBHSIX Ge3 GO/bLIOH MOrpeliHOCTH MOXKHO HCKJIOUHTh M3 HpHBe-
AeHHOH Bbllle GOPMyYJIBI, KaK KOMIEHCHPYIOLLHe APYr ApPyra (BHYTpH-
MOYBEHHBIH CTOK, KOHIEHCAlHs Napoo6pa3Holl BoAK B nouse). DTo fe-
JIaeTCsl OTYaCTH H3-32 HEJOCTATOYHON H3YYEHHOCTH 3THX SBJEHHH U
OTCYTCTBHSI METO/I0OB HX H3MEPEHHS.

IMocne storo nosmyyaioT HOBOe yNpOLIEHHOEe ypaBHEHHe BOLHOIO
6ananca noysn: B;—B,= (O.+III'B) — (M+ 1+ OTB).

Ecnn pasnocts B;—B, uUMeeT mnosioxKHTe/NbHBII 3HAK, TO HabJio-
ZJaercs npupallenue 3amnaca BOAbl B MOYBE, €CJH OTPHUUATEJNbHBIA —
ee yObJb. B mepBoM c/ayyae MNOYBB HYXKAAKOTCA B OCYLIHTEbHbBIX
MeJIHOPallusX, a BO BTOPOM — B OPOCHTE/bHBIX.

[Mocrynsienne BOAB B NMOYBY, B KAaKyIO-TO €e TOJILY, Ay4llle OlNpese-
JATb CHayasna Ajst Kaxjporo 10-canTumerpoBoro csosi. CyMMHpys pac-
XOX H HOCTYIJIEHHE BOJBI 110 3THM CJIOSIM, NOJIyYaeM HX 3HaueHHs AJs
¢J104 J11060# MOIIHOCTH.

3Hast NPUXOJ M pAacXof, YTOYHHEM, HAa YTO PacXofOBajach BOAA
H3 MOYBBI HJIM OTKYJa OHA B Hee MOCTYMHJA.

SIBnenns o6MeHa BOZON MeXAy IOYBOA H MOACTHJNAIONIHM ee TPYH-
TOM (IOPOAOH) MOXKHO HCKJIOUHTb, KOrJa IPYHTOBble BOAH 3aJIEraloT
ray6oKo, H BOCXOAAIIHe NepefBHXKEHHS BOALl B MOYBY CUHTATh OT-
CYTCTBYIOIIMMH. B Takux cjayyasix NpHXOZ BOABI B NOYBY MOXKeT GbITb
o0yc/I0B/ieH TOJIBKO OCafKaMH (NMoZayeil ee Ha NMOBEPXHOCTb MOYBHI
IpH OpPOIUEHHH), a pacXoj — (QH3HYECKHM HCIAPEHHEM H AeCyKuueh
(ucnapenuem yepe3 pacreHus). Korga ke rpyHTOBHE BOMAb 3aJ/ieraioT
6113Ko oT noBepxHoctH (6.8 M), Bo3HHKaeT mnoTpeGHOCTL oTlpee-
JISiThb OTTOK BJIaTH M3 NOYBEHHOH TOJIIIM B IPYHTOBBbIC BOJH HJIH NPH-
TOK ee I'PYHTOBBIX BOJ B HOYBY.

CyllecTByer nBa MeTOJa, C NOMOIIBIO KOTOPHIX Onpelensior o6MeH
BJIAaTH M€Ky NOYBOH H IPYHTOBBIMH BojaMH. M3amepsas noabeM (A, cMm)
TPYHTOBOH BOJBl M 3Has BOJAOOTAauyy MOYBHE, BHIYHCJASIOT KOJIHYECTBO
ee, mpocounBlleecs B rpyHTOBble BoAH (A-BO mMM). OueHp npuGJiu-
JKEHHO OTTOK BOJBl H3 NOYBEHHOH TOJILH B IPYHTOBHeE BOJABl HaXO4AT
TaKxke 10 Pa3HOCTH MeX]Jy HaJHYHbBIM 3aMacoM BOJH H 3alacoM BJa-
rH B 3To# XKe Tonme npu HB.

Haun6osnee Tpynno nonyunTh 3HaueHHe OTTOKA H NPHTOKA BOABI B
NOYBY NPH OYeHb GJIH3KOM 3ajieraHHH IPYHTOBBIX BOJA. B atoMm ciyuae
PEKOMEHAYIOT NpsMOe H3MepeHHe BCceX BeJHYHH, BXOAAIIHX B ¢(HoOp-
MyJy 6ajaHca BOABI B NOYBE, C NOMOIIBIO CIELHAJNbHBIX HCIIAPHTEJEH,
3apsXKeHHbIX MOHOJIHTAMH IIOYBHl C PaCTHTEJbHOCTbIO, a TaKXe cCIie-
IHaJbHHX HoxnaeMepoB. [Ipeo6pasys ypasBHeHue BoaHoro 6aJjaHca

[I'B—OTI'B= (B;—B,) + (U+ ) — O,

BBHIYHCJ/ISIOT NpPEBHIIIEHHE NPHUTOKA BOABI HaJ OTTOKOM, HJH HaO60p0T
(T. €. MoJy4YaloT €ro ¢ INOJIOKHTEJbHBIM HJH OTPHUATEJbHBIM 3HaKOM).
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CyMMapHOe HcHapeHHe M3 MOYBH,, WJH PacXoi BoAbl Ha GH3H-
YyecKOe HCNapeHHe H AeCYKLHIO, HaXOAAT YCJOBHO, HCKJIOYasi IOCTYI-
JieHHe BOAB H3 IOYBEHHO-TPYHTOBBIX BOJ H €€ OTTOK B IIOYBEHHO-
TPYHTOBHEe BOAH INO MeTody, npeanoxenHoMmy M. C. BacuabeBbiM H
uanoxendomy I'. C. Baswikunoit u A. A. Pome (1976). IIpeoGpaso-
BaB ypaBHeHHe BOAHOro 0ajaHca, MOJYYalOT UCKOMYIO BEJHUHHY

H+0=0,+ (II'B—OI'B) — (B,—B,).

Ilpn mnOYBEHHO-THAPOJIOTHYECKHX HCCJACJOBAHUAX, KOrja HYXHO
0XapaKTepH30BaTb KOJHMYECTBEHHO BOJHBIN PEXXHM IIOYBLI, T. €. OIpe-
JIeJIMTh €e BOAHHI 6aJjlaHc, BCe COCTaBJSIOUIHe yPaBHEHHS BOJHOrO
6ananca yno6HO BHIpas3uTh B TabuuuHON ¢opMe. B kauecTBe npHMepa
MOKHO TIPHUBECTH TOJOBOH BOJHBIH 6aslaHC NOYBBI, COCTaBJEHHHIH Ha
ocHoBaHHH Ha6miofenuii Ha [lxaHbGekckoM craunosape AH CCCP
Ypaabckoit 0641, (Taba. 9.7).

9.7. BogHeiti 6anauc (B MM) uenunHoW nousbl ans cnos 0...400 mm
(no T. C. BasbikuHoit u A. A. Poge, 1976)

Mpuxon saaru
Tuapoaoruue- Cymma Cay6una | npupauenne
CKHMA ron OceHHe-3UMHe-| NPOMauM- | ganaca ppary | MOCTYNAGHHE | NeTHAS cyMMa
(oxTa6pb— BECEHHHX Bauud, 38 OCeHHe~ NOYBEHHO- 0cankoB °
ceHTA6Pb) ocankos M suMHe-pecen-| TPYHTOBBIX (anpeap— s
HURA TepHOA BOA ceHTa6pb) E
1957/58 116 400 320 i 30 199 549
1958/59 101 100 230 30 78 338
Pacxon Bonm
THapoaorn- 3BAKOTPaH CNHPAUHS r,.gfu. o::;-
ueckuit roz| OTTOK B ucey- | nedn- Baaro-
(OKTﬂﬁopb3 NOYBEHHO- u3 nng;:&‘; 3a cuer Hroro meu);m unr | 06opor
CenTs6pb) | rpyHTOBBIE| BeceHHero =] nerHux '
P pysonu 3anaca Hus 0CanKoB Hroro e Baarn
nousw |M8 TPYHTO-I (V.[X)
BHIX BOX
1957/58 30 281 30 199 510 | 540 | 210 | 274 | 1089
1958/59 0 257 30 78 365 | 365 | 330 | 401 703

B GosblIHHCTBe ciy4yaeB NPOrpecCHPYIOIero yBJAaXKHEHHS HJIH HC-
CylleHHsl NOYBH He HabJiomaeTcs. YpaBHeHHe BogHOro GaJjaHca B
€CTeCTBEHHBIX YCJOBHAX OJM3KO HYyJ/I0: TNPHXOL H pacxojy BOXAH
NpUOJN3HTENBHO PaBHBI.

9.8.1. Tunbl BOgHOroO peXxMma nous

UncieHHoe 3HaueHHe TroJ0BOro BoAHOro O6aJsaHca oOnpenedsercs
Npexjae BCEro COOTHOLIEHHEM BeJHUYHHB HHQHJbTPALHH H KOJHYECTBA
Hcrnapsiouieficd H3 NMOYBBI BJard. B 3aBHCHMOCTH OT 3TOro COOTHOlle-
HHSl BOAHHI GajlaHC NMOYBHI CKJaJbIBA€TCS HEOLHHAKOBO B PAa3/IMYHBIX
NMOYBEHHO-KJAUMATHUECKHX 30HaX M Ha OTAEJbHBIX yYacTKaX MeCTHOCTH.
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OcHOBONOJIOXKHHK y4eHHs O THNax BOAHOTO pexuma nous I'. H. Bui-
COUKHH BBIAENSN TPH THNA BOJHOrO peXHMa II0UB: PO MBIBHOH,
HEeNPOMBBHOH U BHIIOTHOH.

ITpu npoMbiBHOM (IepMaUHAHOM) THIE BOAHOIO PEXHMMA MOYB CyM-
Ma roloBbIX OCajKOB 6OJbllle BeJHUYHHBl HcmapseMoctd. Toraa mo-
CTyIJIEHHE H3 TPYHTOBHIX BOX K NOBEPXHOCTH MOYBbI GyAeT MeHblle
KOJIHYeCcTBa BOJbI, HHPHJIbTPYIOIEHCA B NMOYBEHHO-TPYHTOBYIO TOJLILY:

Oc+TITNB>HW+ 1 +I104.

llJlﬂ BbIPOBHEHHBIX MeCTHOCTEeH 3HaYeHHs NOBEPXHOCTHOI'O IIPHUTO-
Ka H OTTOKAa O4YeHb MaJihl, T. €.

O, -
O.> U+, uau 7 1.

OrHoulenHe KosinyecTBa ocaikoB K ucnapsiemoctd I'. H. Boicouxwnit
Ha3BaJl rOJOBH M KO3bduuuentom yBaaxHenus (KY).
Ins npoMeiBHOro Tumna BogHoro pexuma KY>1. ITouBennas ToJua
nojBepraeTcss CKBO3HOMY IpOMaYHBAaHHIO IO IPYHTOBBIX BOJ, TaK Kak
HHCXOAsILIHME TOKH Ipeo6JanaioT Hal BOCXOISLIHMH.

HenpoMriBHOi#t (HMnepmMauuaHbIH), WJAH 3aMKHYTBIH, THI BOJHOIO
pexxuma HabgiojaeTcsl TOrAa, KOrAa BJlara OCalKOB paclpefensercs
TOJIbKO B BePXHHX TOPH30HTaX H He JOcTHraer rpyHToBbix Boi. Ilou-
BeHHasl BJara HaXoOAMTCH B NOJBelIeHHOM COCTOSIHHHM, H KalHJJspHas
KaiiMa TPYHTOBbIX BOJ He NOCTHraeT NOYBEHHOH TOJIILH, YBJaXHsgeMOH
ocagkaMu. B TakoM ciayuae ypaBHeHHe BOZHOro GaJjaHCa MOXKHO Npel-
CTaBHUTb B BHJE

Oc+MMNB=HW+1+TI10,,

a a/a BHIpOBHeHHHX npocrpancts, rae III1B u [10:,=0, a U+ O,=
— Cy
Oc —_
U+a

Bcs Bnara ocaJkoB, HAaKONJIEHHass B NoOYBe NPH HENIPOMBIBHOM TH-
e BOJHOrO peXHMa, pacXoAyeTcsi CHOBa B arMocpepy B pesy/bra-
Te (PU3UYECKOro HCMapeHHsl H NyTeM TPaHCIHPALHH.

[TepuoauyeckH NPOMBIBHOH THN BOAHOrO peXHMa INOYBH XapakTe-
pu3yeTcsl YepeIOBaHHEM OrPaHHYEHHOTO H CKBO3HOTO IPOMbIBaHHUS
MOYBEHHOH TOJIIIH.

BrinotHo#t (3KCyZaTUBHBIH) TUN BOAHOro pexuma Hab/l0Aaercs
TOrja, KOraga B TOJIE NOYBOIPYHTa MPe06/afaloT BOCXOASAIIHE TOKH
BOZAH. B 3THX ycJIOBHSIX PDYHTOBBIE BOJBI 0 KaNHU//ASIPaM cOO6ILAOTCS
¢ KOpHeoGHTaeMBIM CJIOEM M JaXe MOBEPXHOCTbIO MNOuYBh. Bona B
TIOUBEHHOM IIPOQHJIE HaXOLUTCH B KalUJISPHO-NOANEPTOM COCTOSHHH.
YpaBHeHHe BoaHoro 6aJjlaHca B 3TOM cayiae Gyder MMeTb BHI

Oc+IIMNB<H+ A +TO0x..



A nockosibKy MHGHJABTPAUMsI BOAH MeHbIe, YeM NOCTYIJIEHHe ee
U3 TPYHTOBHIX BOJ, TO Ha BHIpOBHeHHHX yuacrkax [I[1B u [1Op;=0
YpaBHeHHe NIPHMET BHJ,

O.C._
U+A

T. €. B 3TOM cJlyyae Ko3(p(hHUHEHT yBJa’KHeHHs NOYBHI MEHblle elH-
HHI(BL.

BHInoTHO! THN BOLHOrO pexXHMa XapakTepeH IJis MOYB ¢ GJIH3KHM
3aJleraHHieM TPYHTOBHIX BOJ, Ile HCHApeHHEe IpeBbILIAaeT BeJHYHHY
ocajKoB, a Ae(HLHT BOAH B NMOYBE KOMIEHCHPyeTCS NOCTYIJIeHHEM ee
U3 TPYHTOBBIX BOJ.

A. A. Popne, passuBas yuenue I'. H. Bricoukoro, k BeJHYHHe HH-
$uabTpaUHH H KOJIHYECTBY HCIApSIOIIeHcs W3 NMOYBBI BOAH H00aBHJ
HCTOYHHK YBJIaXXHEHHUS] U CTeNeHb yBJaxKHeHHOCTH nousHl. Ilo cooTHO-
UIEHHIO 3THX YeTHIpeX XapaKTEePHCTHK OH NPeAJOXKHJ BhIAEJNATb IIeCTh
THIIOB BOZHOTO peXHMa MOYB: Me P 3JOTHBH { (KpHOTCHHB), I p O-
MBIBHOMH, BBINNIOTHOM, 1€CYKTHBHO-BHNOTHOH, NepHOLH-
YeCKH NPOMBBHOH MHHENPOMBBHOI.

<l

9.8.2. Tunbl BOAHOro PeXMMa OCHOBHbIX
nouseHHbix 3o0H CCCP u xapakTtepucrnka
oTAenbHbIX paioHOB Mo BnaroobecneyeHHOCTH

[TouBenumnit mokpoB CCCP npuypoueH K pas3/jM4yHBIM NPHPOLHHIM
¥ reorpauyecKuM 30HaM: OT TYHAPB H A0 CyGTpPONHKOB — B IIHPOT-
HOM H oT Baatuiickoro mopsi o Tuxoro okeana — B JOJTOTHOM Hamn-
paBJieHHH, e KJIHMaTHYeCKHe, PacTHTe/bHble W NOYBEHHHEe YCJOBHS
3aKOHOMEPHO MEHSIOTCS, H3MEHSIOTCS TeMIIepaTypHBIH peXHM u cTe-
NeHb YBJ1aXKHEHHOCTH TEPPHTOPHH.

3oHa/bHBIE NMOYBBI XapaKTEPH3YIOTCS ONpeAeNeHHBIM THNOM (MOZ-
THIIOM) BOJHOTO PeXHMa: TYHAPOBOH 30HK — Mep3JIOTHBIM; TaeXkHOM
30HH — MPOMBIBHBIM; JIECOCTENHON H CTeNHOH 30H — HNepHOJHYECKH
IIPOMBIBHBIM; MOJIYNYCTBIHb H NYCTHIHHOH 30H — BBINOTHHIM., OH XKe
CBOMCTBEH M HMHTPA30HA/bHBIM IOYBaM mNOHHKeHHH. Takas MpHypo-
YEHHOCTb THIOB BOJHOIO peXXHMa K IOYBaM OTeJbHbIX 30H, 3HaHHe
ee, naeT obuiee NpeACTaBJIeHHE O TOM, KaK CKJAaAbIBAeTCS peXHM
BJIAXKHOCTH ITIOYB NO 30HaM cTpPaHH. DTa oblllasgs HX XapaKTepHCTHKa
N0 pexXHMaM BJIaXKHOCTH JesiaeT BO3MOXKHBIM BhIGOD NPHHIHNHAJIBHO-
ro noixoja K peryJHpOBaHHIO NyTefl YyHpaBJEHHS IepelBHKEHHEM
BOJBl M YBJIa)XHEHHOCTbIO NOYBH B KaXKJOM KOHKDETHOM clyuae.

OGo6uieHHblii NMOKa3aTeJb COOTHOLIEHHS OCAJKOB K HCIapeHHIO
(KY) He Bceria npaBH/JbHO XapaKTepPH3yeT THN BORHOTO peXHMa H
yBJlaXKHeHHe TOYBH. TakK, Ko3(p¢hHLMEHT yBJaxKHEHHOCTH, paBHBHIHA 1,
MOKHO MNOJIYYHTb H NPH OOJIBIIOM KOJHYECTBE OCAaAKOB H BHICOKOM HX
ucrapeHun (Hanpumep, B Anrauu 1000 : 1000 mM/rox), W NpH HH3-
KOM 3HaueHHH 3THX NoKasarteneii (HanpuMmep, B Bocrounoii Cu6u-
pu 250 : 250 mM/ron).
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ITostoMy Ans XapaKTepPHCTHKH yCJOBHiI eCTECTBEHHOH yBJaXKHEH-
HOCTH NOYB (M NpPOM3PACTaHHsl PAacTeHHH) GbIAH NMpPEAJOMNKeHH APYyTHe
MeTOAHl, YYMTHIBAIOLIME TEMIEpaTypy, AedHUHT BJAXKHOCTH BO3AyXa
u ap. [To I'. T. CensgnunoBy, Gosiee TOUHYIO OLEHKY XapaKTepa yBJaxK-
HEHHOCTH MOXHO cJeslaTb [0 THIPOTepMHYeCKOMy Ko3dduuuenty
(T'TK), npeacraBasiomeMy co6oii OTHOLIEHHE CYMMH OCaJKOB K CyM-
Me CpeIHHX CyTOYHHIX Temnepatyp Bhile 10°C 3a Berertauuio pacre-
HHUH:

K = =0
At
On Moxer umerb 3HaueHus menee 0,5 — cyxo; 0,6—1,0 — 3acyuu-
Bo; 1,1—1,5 — Binaxuo; 1,6—2,0 — u36BITOYHO BJIaXkKHO.
A. H. KocTSK0B npensioKuj ONpenessith BJaroo6ecneyeHHoCTdb 10
K03 puuuenty BogHoro 6ajanca, BhIYHC/IsIeMOMY 110 opMyJie
Oci
K= ==,
E

rae O — cpeznHee rofoBoe KOJIHYECTBO OCAaAKOB, MM; E — BesanunHa
HCllapeHHsl 3a rOf, MM; i — IOKa3aTe/b MOBEPXHOCTHOrO CTOKa (ycTa-
HaBJIHBAETCS SKCIIEPHMEHTAJbHO).

ITo 3paueHHio Ko3ad¢HulHeHTa BOAHOro GaJsaHca B eBponeficKol
gacTH CCCP BBIAeNAIOT TPH 30HB YBJaXKHEHHS: H3GLITOYHOro, He-
YCTOHYHBOIO M HeJOCTaTOYHOro. B nepBoii 30He romoBoe nocTymJjeHHe
BJIaTH NpeBBIIIAET ee IOTepPH Ha HenapeHue (3HayeHue KospdHuueHTa >
>1); Bo BTOpO# — MOCTyNJIEHHE H pacXoj BJard NpHMepHO ypaBHOBE-
muBawTcd (3HaueHHe KO3 duuueHra GAU3KO K eNHHHLE); B TpeTbed —
NOTepH BJIaTH HA HCIapeHHe NpeBbllIAloT NPHXOH (KO3(pOdHIUMEHT 31eCh
HHMXKe efMHHIBI) (Tabua. 9.8).

9.8. OueHka yBnakHenus sacywnusoi uwactn CCCP
(no A. B. Sipmuanny)

3oHa HEHT
ana:(HHeuuu YBaaxaenune JlaHnau(x)z?THaﬂ C);r;m:o;'cm:(os l)(r%?l?zrlgﬂm
3acymiuBast | Hautoxnoe IycThinu 80—120 0,1
CkynHoe IMoaynycTHHH 150—250 0,1-0,2
Cuna6oe Cyxue crenu 200—400 0,2—0,3
Hemocrarou- |Hepocratounoe |IOxuble crenmH 250 —450 0,3-0,5
Horo ymjaxse- |Heycroiiunsoe |CesepHble cre-
HHS nu 350—550 05-0,7
YMepeHHOe Jlecocrenu 450—650 0,7—0,9

H. H. VBanoB mnpennoxun k03pQuUHEHT yBJaXKHEHHS, yYHTHBa-
IOIIHHA HeJOCTAaTOK HacCHIIleHHs BO3AyXa H TeMIepaTypy:

j2)

P

E 0,0018(25 + t)2d
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rae P — ropoBhle ocanki; E — ucnapsieMocTb; ! — cpelHeMeCsuHbIC
TeMnepaTypbl; d — HEIOCTATOK HACHIIIEHHOCTH BO3Ayxa, Y.

Jans passeix 30H 3acywanBoiit yactu CCCP uHCcTHTYTOM «I'HNpO-
BOZAX03» OBIJIM YCTAaHOBJEHBl KOHKPeTHble KO3((HUHEHTH YBJaXKHe-
HUs.

Ha ocHoBanuu oco6GeHHOCTe#l NHHAMHUKH 3aNacOB MNpPOAYKTHBHOI
BJaru B noyse oTjenbHbIx paiioHOB CCCP u COOTBeTCTBHSI 3THX 0OCO-
GeHHOCTeH MOTPeGHOCTH BO BJjare 3epHOBBIX KYJAbTYp Ha TEePPHTOPHH
CCCP MOKHO BBIACJNHTb YeThipe arporuApOJIOrHYeCKHe 30HbBI, KOTOPBIM
COTJIaCHO TFOCHOACTBYIOIIEMY THIIy FOJOBOrO XO4a 32lacOB MPOAYKTHB-
HOH BJarH TpPHUCBOEHbl TaKHe HaHMEHOBaHHMS: 30Ha OOBOLHEHHS,
KaNHJJSIPHOTO YBJAXKHEHHS, IOJHOIO BeCEeHHErO0 MpOMayuBaHHS H
cnaboro BeceHHero npomauuBanus (puc. 9.17.).

3oHa o6BogHeHHs oxBaThiBaer [Ipu6anTHKy, mNPUMBIKAIOILIYIO K
Hell uacte Desopyccuu, ceBepo-zanajHble paiioHbl eBponeHcKoi
teppuropud CCCP u Taexunle palionsl 3anagno-CHOHPCKOH paBs-
HUHBL.

30H3 KaNUJJISPHOTO yBJa*KHEHHS OXBAaTbiBaeT TEPPHTOPHIO CeBep-
Hee JuHHH Kaausuarpag—JluBusl—Kyneimkap—To6onsck—Keme-
poBo.

30Ha NOJHOrO BeceHHero NMPOMAayYHBaHHSI NMPOCTHPAeTCs Ha KT OT
30Hbl KaNWJIJASPHOTO YBJa*KHEHHS OO JHHHH YepHOBUH—XapbKOB—
ITepmpb—Openbypr—Kycranaii— M muM—MapHHHCK.

3oHa caaboro BeceHHero NpoMayHBaHHS OXBaThiBaeT paHoOHBI, pac-
NOJIOXKEHHbIe K 10Ty H I0r0-BOCTOKY OT 30HbI IIOJTHOT'O BECEHHero npoma-
YHBAHHUSA.

B kaxpmo#l M3 3THX 30H HEOGXOAHMO OCYIIECTBJIATH clelHaJbHbIE
MeJIHOPaTHBHblE H arpOHOMHYECKHe MEpPOIPHATHsS, CIOCOOCTBYIOLIHE
palHOHAJbHOMY MHCIOJIb30OBAHHIO, BOCCTAHOBJICHHI0 H cOepexKeHHIO
NPOLYKTHBHBIX 3aNacoB BJaru [AJs Y/JOBJETBOPEHHS €10 BO3JeJbl-
BaeMHX pacTeHHH.

9.8.3. PerynuposaHue BOAHOro pexmuma nous
B COOTBETCTBUM ¢ noTpebHOCTAMM B BOAE
BO34enbiB@eMbIX PacTeHHH

PerysnupoBanue BOIHOTO peXHMa NOYB OCYLIECTBJSETCS KOMIJIEK-
com npuemoB. llenenanpaBieHHO HM3MeHSsl NPHXOJHblE H PacXojHbIE
cTaTbd BOJHOro 6asiaHca, MOXKHO BJIHATb Ha OOLIMe W NOJIe3HHE IJsi
pacTeHuii 3anacel BOAbl B NOYBaX H CNOCOOCTBOBATb 3THM IOJYYEHHIO
BBICOKHX H YCTOHYHBBIX ypOXKaes.

Uro6bl 06ecneyHTh ONTHMAJbHbBIE YCIOBHS POCTa H Pa3BHTHS KyJb-
TYPHBIX pacTeHuil, He0O6XOAUMO CTPEMHThbCS K NOAAep:KaHHIO KOapDH-
IHeHTa yBJaXXHEHHd MNOYBHI, OJH3KOro K eIHHHIE. DTOro MOXHO J0-
CTHYb, PEryJupysl BOAHBHIH DEXHM INOYB C NOMOLIbIO COYETAHHS IPH-
€MOB HX OCYIIeHHS H opolleHHs. B mouBax mocTynHas [J/s1 pacTeHHH
BOJla NepeIBHraeTcss B OCHOBHOM IOJ AeHCTBHEM KaNHJJISPHBIX CHJI.
Onu, B cBOIO Oyepelb, 3aBHCAT OT arperaTHOro COCTaBa NOYBH H ee
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YIJIOTHEHHOCTH. Peryjupys cjoxeHHe NOYBB, MOXHO JHGO coXpa-
HATb, JHOO YBEJHYHBATh PACXOMA BOJBl NMYyTEM (PHU3HUECKOrOo HCNAPEHHS.
Co3naHue CTPYKTYpbl NOYBH YBEJHYHBAET COAEPXKaHHe MOJBEIIeHHOH
H NOANEPTOH, a TaKXKe JOCTYIHOH PaCTEHHSIM BOJBI.

[epeyBiaxkHeHHble NMOYBBI HYXKJAIOTCS B OCYUIMTEJbHBIX MeJHOpa-
IHSAX — YCTPOMCTBe 3aKPHITOro ApeHaxka AJs1 U3OLITOUHOH BOIHL.

B 30He HelOCTaTOYHOrO yBJIaXKHEHHS! PeryJHpPOBaHHe BOJHOrO pe-
KHuMa JO0JXKHO OBITb HanpaBleHO Ha MaKCHMAaJbHOE HaKONJIEHHe BO-
bl B IIOYBE H DallHOHaJbHOE ee HCIOJb30BaHHe, M3BecTHH cJeanylo-
uIke NpHeMbl OKYJbTYpHBaHHS NOYBBI: CO3[aHHe TJIYGOKOro naxoTHOTO
rOpH30HTA, yJyyllleHHe arperaTHOCTH, YBeJHYeHHe OOMIeHd MOPHUCTOCTH,
NOANaxXOTHOTO TOPH30HTa, IMJAaHHPOBKA NOBEPXHOCTH, HHBEJIHPOBKA
MaKpo- H MHMKPONOHHXKEHHH TOYBBl U AP. IDTH NPHEMH I03BOJSIOT
YJAYUYLIHTh BOAHO-(pH3MYECKHE CBOHCTBA IOYBHI IO OTHOLIEHHIO K IO-
TpeGHOCTAM BO3Je/BIBAEMHX KYJAbTYP.

O¢ddeKTHBHOMY HCNOJIb30BAHHIO HAKOMNJIEHHOH B MOYBe BOJAH CIO-
COOCTBYIOT arpoTeXHHYeCKHe NpHEMBbl: NMOBEPXHOCTHOE PHIXJeHHe MOoY-
BBl BeCHOH, 60pOHOBaHHe [JIs1 «3aKPHITHS» BJArH, MoCJeNoCeBHOE NpH-
KaThIBaHHE, yBeJHYeHHe NMOBEPXHOCTH MNOYBHl cO3JaHHeM rpebuell —
BOT JaJieKO He MNOJHLIA MNepeyeHb BO3MOXKHOCTEH palHOHAJbHOrO
yInpaBJieHHs] BOAHBIM peXXHMOM MNOYBH, B TOM 4HucJe Ha (oHe ee rul-
pPOTeXHHYeCKOH MesaHopauuu (ocyluienusi, opouwenusi). Coueranue me-
JIHOPATHBHBIX H arpoOTeXHHYECKHX NPHEMOB — MOIUIHBIH pe3epB ylpas-
JICHHS] BOAHBIM PEeXKHMOM IIOYB.

BouJbilioe 3HaveHue [/151 NOJIy4eHHs] BRICOKHX M YCTOHUMBHIX ypoO-
¥aeB B KOHKPETHOH 1O YyBJaXXHEHHIO H YCJOBHSIM 30He HMeeT noabop
pacTeHu#l, NpHCcnoco6/eHHBIX K Pa3BHTHIO IPH HEKOTOPOM H3OBITKE HJIH
HeXBaTKe BOJBI.

Fnasa 10. TENJIOBLIE CBOMCTBA,
TEMJIOBOM BAJIAHC M PEXXMM NOUB

TemnepaTypa nouBHl, ee TelJOBhle CBOHCTBa — BaXXHOe YCJOBHE
NpOTeKaHHs] NMOYBEHHBIX IIPOLECCOB, KH3HEAESTEJbHOCTH DaCTEHHH H
NOYBEHHBIX MHKPOOPraHH3MOB.

[Ipu oHroreHese pacTeHHs 3aBHCAT OT KOMIJIeKCa TOYBEHHBIX
NPOLIECCOB, BBIPAXKEHHOCTb KOTOPBHIX peryJHpyeTcss TeMIepaTypoii
MOYBBHI.

TeMnepaTypHBIil pesKHM NOYBLI — Cy1eCTBeHHbIH (haKkTOp N0YBOOGpA-
3oBanus. [lox BAMSHHMEM rpaiHeHTOB TeMIlepaTyp HPOHCXOJAHUT Helpe-
pPHIBHOE IBHIKeHHe BOJbl B nouse. [IpH HH3KHX H Upe3MepHO BHICOKHX
TeMIepaTypax NoYBeHHBIE NPOLECCH 3aTyXalT, KaK H NpH Nepechixa-
HHH HJIH NepeyBJlaXHEHHH. TOJIbKO NPH ONTHMAJbHOM COYETaHHH TEM-
HepaTyphbl H BJaXXHOCTH NOYBH NpoTeKamwllie B HeH nmpoueccH xapak-
TEepU3yIoTCs HanOoJsblleH HHTEHCHBHOCTBIO. DTO NPUBOLHUT K CO3JaHHIO
MaKCHMaJIbHOTO eCTeCTBEHHOr0 NJIOAOPOAHS.

PactBopuMocTh MuHepaJbHbiXx Beilects (kpome NaCl) B 3Hauu-
TeJIbHOH Mepe 3aBHCHT OT TeMIepaTyphl. Bsskocte Boan 00paTHO

126



NponopiHoHadbHa TeMnepaType, a npu +4°C oHa goeTHraer cocCTos-
HHSI, IPH KOTODOM INPAaKTHYeCKH HpeKpaulaeTcsl MNOCTyIJIEHHE ee B
KOpHH pacTeHHH.

M HTeHCHBHOCTD XHMHYECKHX peaKUHil B NMOYBe TAKXe 3aBHCHT OT
teMmnepatypel. B uactHocry, pacrsopumocts O, u CO. B BoOZIE, afcop6-
LMl Ta30B NOBEPXHOCTbIO NMOYBEHHBIX KOJIJIOMIOB, «IbIXaHHe» IIOUBHI,
CKOpPOCTb ra3006MeHa MeXAY NOYBEHHBIM M aTMOC(HEpPHBIM BO3AYXOM.

HaunGosbiuee KoJinuecTBO MHKPO(JIOPH B NOYBe GHIBAeT NPH TeM-
neparypax 20..30°C. B ToM ke uHTepBase TeMNepaTyp NpOSABJISIOTCS
ONTHMaJIbHBIE YCJIOBHSI ee JAesiTeqbHOCTH. CKOpPOCTb pasfioKeHus H
CHHTe3a OpraHHYeCKHX BelleCTB INOYBBI, NpeBpaleHHe GEJNKOBBHIX Be-
mlecTB B aMMHaK H HHUTPaThl TaKXe 3aBHCAT OT TeMIeparyphl
(3. . Paccen, 1955).

CuaenoBaTesbHO, TeMnepaTypa IOYBH — OJHO M3 BaXKHEHUIHX yC-
JIOBHH, omnpefesiolllee XapaKTep H HHTEHCHBHOCTb IIOYBEHHBIX IIpO-
I[eCCOB, B TOM 4YHCJ€ CHHTE3 pa3pyLIeHHs OpraHHYeCKHX H MHHepaJb-
HBIX BellecTB, 6HOAMHAMHUKY HOYBHI.

B snuteparype npHBOISATCS OPHEHTHPOBOYHHIE AaHHBlE O Iljlpaesux
TOYKax TeMIepaTyp, Heo6XoauMhuX a/s npopacranus cemsn (M. bB. Pe-
ByT, 1972):

MuRHMaNbHHE MaxkcuManbHble
flmeHHna, AYMeHb, OBeC, POXb 1—5 25—31
I'peunxa, cBekJjia 3—5 25—31
IToaconnednuk, Kaprodelb 5—6 31-37
Kykypysa, mpoco 3—10 37—44
XJI0MYaTHHK, PHC, apaxc 12—14 37—44
HuHs, orypen 15—18 31—-37

3Has TemnepaTyphl, IPH KOTOPHIX HAYHHAIOT NMPOPACTaTh BHICESTH-
HbBle B TOYBY CeMeHa, YCTaHaBJHMBAIOT ONTHMaJlbHble CPOKH CeBa BO3-
HeJBIBaeMbIX B KaXAOH MOYBEHHO-KJIMMAaTHYECKOH 30He KyJbTYp.

PocroBrle npouecchl B pacTeHHH NPOTEKAIOT 110-pa3HOMY B 3aBH-
CHMOCTH OT TeMnepatyp. IIpu 3TOM HMeeT 3HaueHue TaKxKe H TeMuepa-
Typa BO3AyXa, TaK KaK OHa COBMECTHO C TeMIepaTypoil MOYBHl AefiCT-
ByeT Ha pacTeHHS.

Jlns HOpMaJsibHOrO pocTa, Pa3BUTHS WU (HOPMHPOBAHHUS ypoxKas OT-
JeJibHble TPYNNBI pacTeHHH HYXKAAlOTCA 3a BereTallHOHHBIH NEPHOJ B
onpefieleHHHIX CyMMax akTHBHBIX TeMneparyp (Bbiwe 10°C). Has oxn-
HUX KyJbTYp (IpeuuXH, suMeHs, CKOPOCHeJblX COPTOB KapTodedsi, cTO-
JIOBOH CBekKJH, MOpkoBH) oHa coctaBiasier 1000...1300°C, a1s KyKypy-
3pl — 2700...3000°C, xsomyaTHHKA M UUMTPYCOBBIX — ellle BHILIE.

10.1. TennoBble XapaKTEPUCTHKH NOUBLI

K TennoBeIM XapakTepHCTHKaM MOYBH OTHOCSIT CIOCOGHOCTb MOY-
BBl MOTJIOIATh TEMJIOBYIO SHEPTHIO, TeIJIOEMKOCTb, TENJIONPOBOLHOCTD,
TEMIIePaTypoONpOBOJHOCT H CIIOCOGHOCTb K TENJIOBOMY JIyYeHCIyCKa-
HHUIO.

Croco6HocTb NOYBBI OTpaXKaTh COJHEYHYI0 PajiHaLHIO, BbIPaXKeH-
HYIO OTHOLICHHEM KOJIMYECTBA OTPa)KEHHOH 3HeprHH A K KOJHYeCTBY
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Puc. 10.1. KoanuecTBo TemJia, HAyllee Ha HarpeBaHHe MOYBH B JAHEBHYIO 4acTb CY-
ToK 32 BeretaunotHbii mepuon (mo C. A. CanoXHHKOBOIi).

nagamoomeil sHeprun E (B mpolieHTax), Ha3biBalOT OTpaxaTeJb-
HOH cnocoGHOCTbIO, HIH aJb6elo NOBEPXHOCTH. Ko-
JMYECTBO TEMJa, HAyllee HAa HarpeBaHHe IOYBBl B AHEBHYIO 4acTb Cy-
TOK B €BponeicKO# yacTH CCCP, nokasano Ha puc. 10.1.

Croco6HoCTb MOYBH NOTJOLIATh COMHEYHYIO pajgHalHIo, HIH €€ Ha-
rpeBaeMOCThb, ONpeJessieTcss OKPacKO# (ueM TeMHee IOYBA, TEM 60J1b-
Ie HarpeBaeMocTb), (HOpMO# IOBEPXHOCTH (ueM oHa 6sHKe K IJOC-
KoM, TeM HarpeBaeMOCTb MeHblle), COJEpXaHHeM BOAbl B NOYBE (uem
ee GoJibllle, TeM HarpeBaeMocTb MeHblile).

BesnuuHa aJpbeqo AJs MOYB, PA3/JHUHBIX MO 3THM CBOMCTBaM, KO-
ne6aercs B npeneaax 10..40% u Gosee.

Tenn0eMKOCTb NOYBbI C — OTHOLIEHHE KOMHYecTBa TemloTh (AQ),
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NOJBENEHHON K MOYBe, K H3MEHEHHIO ee TeMImepar =
AQ/AT. Pasauuaior: patypt (AT) T:e

a) YAeNbHYIO MacCOBYIO TellJIOEMKOCTb NOYBB — KOJHYECTBO Tenua,
HeOOXOAMMOe [JIsi HAarpeBaHHS HJIH OXJaXACHUS eIHHHLUB Macchl a6-
COJIIOTHO cyXoil nousbl Ha 1°C. BbipaXaeTcs OHa B KHJOMKOYJIAX HA
KHJIOTPaMM-Tpajiyc.

6) 00beMHYIO TENJIOEMKOCTb MOYBBl — KOJHYECTBO TelmJa, Heo6Xo-
AHMOE /11 HATDeBaHUsl HJIH OXJIaXIeHHs eJUHHLBI 06bEMa CyXOl 1Ou-
Bol Ha 1°C. OHa paBHa NPOU3BENEHHIO YAeJNbHON TENJIOEMKOCTH Ha
00BeMHYI0 Maccy MOUBBI H BbIPa)kaeTcss B KHJIOAKOYJSX Ha Kybuuec-
KHil METp Ha rpaayc;

B) 3(Q(EeKTHBHYIO TeNIOEMKOCTb NOYBHI, BKJIOYAOUYy0 Temlo ¢a-
30BBIX NePeXOLOB BOIHI.

st 60/bIIMHCTBA MOYB B abCOMIOTHO CYXOM COCTOSIHHH TeIJIoeM-
KOCTb MeHseTcs B y3KuXx mnpenenaax 0,71..0,84 MIx/m3-rpax. B 3a-
BHCHUMOCTH OT BJIZXKHOCTH TeIJIOEMKOCTb NOYBBI MOMKET MeH
0,71.. 4,19 MIx/m3-rpan T e or

YeM 6ouibllie BJAATH MOMKET 10.1. Tennoemkocte M TennonpoBofHOCTL
YAepXKHBaTh TOYBA, YeM PA3NuunLIx sewecrs
Bbllli¢ €€ BJaroeMKOCTb, Yaeabnas .‘:
TeM GoJiee BBICOKA .ee Ten- TenaoemMKocTs S
JIOEMKOCTb H TeM GoJblie K .8 £g8
tenna Tpefyercs Ha ee ~ DemecTeo) gt ) §& | Bemeerno Ef:S
o6orpes. Ilostomy mnouBHI g2 | &g 283
TSXKEJOro MeXaHHYeCKOro g2 | 8% g9
cocTaBa CYHTAIOT XOJO-
HBIMH, a JIeTKOr0 Me€XaHH- Bojaa 4.19 |4.19.10%3/Boaa 2.514-10—-°
yeCKOro cocTraBa (Hecqa- Bosnyx 0.00126] 1.26 |[Bosmyx 5.698-10—*
Hbl€) — TEMJBIMH, T. €. I}(‘;g%’f g‘:\cp‘ﬁ‘ewﬁ
6blCTp0 H JIETKO Harpesalo- HeBHIi 0.804 804 1.131.10—*
HMHCSH. Hssects [0.897 897 [Hssecrb 1.006-10—*
TensoeMKoCTh KHIAKOH Tumna 0976 | 976 |Tauna 3.436.10-°
2 | 2.10° [Topp  |2.179-10-°

¢asn moussl (Bonabl) paBHa  Topd
4,19 xdx/kr-rpan, ra3oBof
(Bo3gyxa) — 0,60126 k[x/kr-rpan, T. e. oHa 6au3ka K Hysio. Ciae-
OBaTeJbHO, TENJOEMKOCTb NOYBB B CYXOM COCTOSIHHH COBNaJaer c
TemJoeMKocTblo TBepaoH ¢asnl (0,587...2,514 kI x/Kr-rpan), Bo BIaXK-
HOM — 3aBHCHT OT cojepxkauus B Heil Bogbl (0,419 kIIX/Kr-rpam u
6onee). [To Mepe yBeauueHHs BJaXKHOCTH HauOosiee BO3pacCTaer Tell-
JoeMKOCTb Topda, MeHblle — IJIHHB U ellle MeHbllle — necka. [TosTo-
My Top¢siHble H TJHHHCTBlE MOYBBI TPYAHONPOrpeBalOUIHECs XOJOA-
Hble, a ecyaHble — TeIble.

Baxuasi TemJioBasi XapaKTePHCTHKAa IOYB —  'TEIJIONPOBOJLHOCTb.
Ten/ionpoBOAHOCTb NMOYBBl — 3TO ee CNOCOOHOCTb MPOBOAHTH TENJIO B
pesyJibTaTe TENJOBOrO B3aHMOAEHCTBHSI CONPHKACAIOMIUXCS MEXIY CO-
60l TBepABIX, XKUAKHX H ra3o00pasHbIX (a3, a TakKxke ¢ NOMOUIbIO HC-
napeHusi, NMEePEerOHKH M KOHAEHCALHH BOAbl BHYTPH nouBbl. KosnyecT-
BEHHO TeIlJIONPOBOJHOCTh XapaKTepHdyeT KO3(p@PHLHEeHT TemIonpoBOJI-
HOCTH.
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Kosd¢duinent TenyionpoBOIHOCTH — KOJMHYECTBO TeIJIa, MPOXOMLs-
11ero B eIMHHILY BPeMeHH 4epe3 ABe NPOTHBONOJIOXKHbBIE TDAHH eUHH-
Ibl .06beMa, NepPHeHAHKYJSApDHBIe HaNpaBJeHHI0 TEIJIOBOrO IOTOKA.
Koadouuuenr tennonpoBosHoctH usMepsieTcss B KJK/M-C-rpaf.

Kpome kos3pduunesTa TenJI0MPOBOLHOCTH TENIOBOI XapaKTepHCTH-
KOH MNOYBHl SBJI€TC TaKXkKe KOI(PQHIHEHT TeMIepaTypoNpOBOJHOCTH
KaK 4YaCTHOEe OT JeJieHHs 3HauyeHHS TelJIONPOBOAHOCTH IOYBLI Ha €€
00’ bEMHYIO TEMJIOEMKOCTb.

KosduuueHT TennonpoBOAHOCTH UHCJAEHHO PABEH KOJHYECTBY
TEeNJIOThI, KOTOPOe MPOXOJHUT B eJAHHHIY BPEMEHH Yepe3 eqHHHLY H30-
TEePMUYECKOH IOBEPXHOCTH NPH TeMIEepPaTyPHOM TrpajHEHTe, PaBHOM
eJUHULE.

TenyonpoBoAHOCTb 3aBHCHT OT NJIOTHOCTH M IOPHCTOCTH MOYBHI,
colepxKaHHsi B Hell BOJbI, JHCIEPCHOCTH H MHHEPAJOrHYECKOro COCTa-
Ba (taba. 10.1). Uem Bblllle TeNJONPOBOAHOCTb, TeM Jyylle TelJoIe-
penaya H TeM OblcTpee NpOrpeBaeTcs U OXJaXK/JaeTcs I0YBa.

10.2. TemneparypHbi pexxum M Tennosoi 6anaHc nousbl,
nyTH MX perynupoBaHua

Jnst onTHMaNBHOrO POCTa M Pa3BHTHS PACTEHHH H MHKPOOPraHH3-
MOB TOYBHI BaXKHOe 3HAUeHHe HMEIOT He TOJIbKO aGCOJIIOTHble 3HAYEHH S
ee TeMIepaTypel B JaHHOe BpeMs, HO H KoJieGaHHS HA IPOTSKEHHH
CYTOK, BereTalHOHHOrO NepHOJa, Ha NPOTSXKEHUH TOfa, B MEpPBYIO
ouepeb B NaXOTHOM H KOPHEOGHTaeMOM CJIOSX.

PacTuTesbHbIi MOKPOB He TOJMBKO JaeT ypoxkal 6uoMacch B OIpe-
JeJIeHHBIX TeMIepaTyPHbIX yCJOBHSAX HOYBHI H MPU3EMHOrO CJOS BO3-
JyXa, PacTeHHS M PacTHTeJbHBIe OCTATKH 3aTEHSAIOT MOBEPXHOCTh MOY-
Bbl, IPENSATCTBYIOT €€ NeperpeBy H NMepeoxJaxAeHHIo. Posib pacTHTe/b-
HOCTH CKa3blBaeTCsl Ha YMEeHbIIEHUH CYTOYHBIX H CE30HHBIX KOJeGaHHI
TeMIlepaTyp B BEpPXHEM CJIOE TOUYBHI.

H3meneHne TeMnepaTypel NOBEPXHOCTH MNOYBHI B TeYeHHe CYTOK
HMeeT CHHYCOMZAJIbHBIN XapaKTep: OHa MOBHIIIAETCS MOCJEe BOCXO[a
COJIHIA [0 NMOJYAHS, a 3aTeM CHHXKAaeTcs A0 3aX0ja COJIHLa H B Te-
yeHne Houd. UeM sficHee moroja, TeM Bhllle MAaKCHMYM H TEM HHXe
MHHHMYM (pHc. 10.2).

[To mMepe yray6seHuss B nmouBy KoJieOGaHHs TeMIepaTypbl B Teye-
HHEe CYTOK CrJaXKHBaloTci. YKe Ha raybude 20 ¢cM CHHYCOMAAJbHBINI
XapakTep KpHMBOHl XoJa TeMnepaTyp Majio 3aMeTeH, a Ha TIJayOuHe
40...50 cM oHa CTaHOBHUTCHA MOYTH NpAMoil Juuueir (puc. 10.2). Uem
pBiXJlee U Cylle BepXHHH cJoil MOYBHL, TeM ciaabee uIAeT TemJonepena-
ya Bray6b MOYBH H 0OpaTHO K ee NMOBEPXHOCTH U TeM GoJblie rpa-
JIMeHT TeMnepaTtyp.

IToBepxHOCTb CylIH, OGHAXKEHHYIO HJIH 3aKPHITYIO PaCTHTEIbHOCTDIO,
Ha KOTOPO# NPOHCXOJHT TPaHCHOPMaLHsA 3HAYHTEJNbHOH YacTH COJIHeY-
HON 3HEepPrud B JpYyrue BHAH O3HEPrHH, Ha3HBAlOT A e TEJAbHOH
HOBEPXHOCTHIO.

TennoBo#t GasaHC [esTe/NbHOH NOBEPXHOCTH IIOYBH — COBOKYI-
HOCTb NMPHUXOJA M pacxoja NOTOKOB BCEX BHAOB HEPrHH, TPaHC(HOPMH-
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pyeMbIX B 3HEPTHIO TeIJIOBYI0O H 00OpaTHO, Ha TrpaHHile MeXAy nes-
TeJbHOH NMOBEPXHOCTbIO H aTMochepoii 3a ONpefeseHHbliI TPOMEXKYTOK
BpemeHH. OH BbipaxKaercsi ypaBHEHHEM

R=LE+P+A,
rie R — paauauuonnbiit 6Gamane, kAx/m2-c; LE — 3arpa-
Thl TelJa Ha HCNapedHe HJH: BblAeseHHe TeNnJja| IIPH KOH-
7
WETERAN
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Puc. 10.2. CyTounHlii X04 TeMIepaTypel Mep3JIOTHOH JyroBO-JecHOH
noyssl (mo B. H. Humo, 1972):
a — nap; 6 — NUIeHHNa; 8 — eJbHHK; | — NOBEPXHOITb; 2 — 10 cM; 3 —
20 cm; 4 — 50 cMm.

IeHcauuu; L — ckpbiTasg Tensora HcrnapeHusi; £ — BeJiiuMHa Hcna-
peHHs HJAH KOHAeHcauuu; P — 3aTpaThl Temja Ha TypOyJeHTHbI 06-
MeHn; A — tenjioo6MeH MeXAy AesTeNbHOH IOBEPXHOCTbIO H HHXKeJie-
JKaUUMH CJIOSIMH.

YactHblil cayyafi TensoBoro 6ajaHca gedTeNbHOH IOBEPXHOCTH
HOYBH — TeMJOBOH 6aJjiaHC MOYBBI, KOTOPHIA mpencTasisier coboit co-
BOKYIIHOCTb BCEX BHJIOB IOCTYIJIEHHSI H PacXOAOBaHHUsS TelJla B MOYBE
B HX KOJIHUeCTBEHHOM BHIDa)Ke€HHH 3a OIpeJie/eHHbH IPOMeXyTOK
BPeMEeHH /15 oNpejeseHHOl MOYBEHHOH TOJIIIH.

Cuoienyer pa3/nvyaTh YeThipe BHIA TenJoBoro GasnaHca NouyBbl (KaXkK-
IbIH H3 KOTODPBIX, B CBOIO OYepelb, COCTOHT H3 HECKOJbKHX COCTaBHBIX
gacreil) :

T6 — pamnannouubiil 6anaHc, T. e. aareb6pavyeckasi CyMMa HOCTY-
naouleil K NOBEPXHOCTH MOYBBI H OTTEKAIOLIeil U3 Hee COJIHEUHOH sHep-
TUH;

Tk — TypOyJIeHTHBIH NOTOK TelJia, CBA3aHHbBIH C MeXaHH3MOM Ten-
Jo00MeHa MeXIYy NOBEPXHOCTbIO IIOYBH U BO3LYXOM;

Tt — TenJso, pacxoayeMoe Ha HCHapeHHe BJard H3 NMOYBH H TPaH-
CIUpalHIO ee PACTeHHSMH;

Tn — Ttemnoo6MeH MeXIy CJIOSMH MOYBHI, HJIH TENJIOBOH NOTOK C OA-
HHX rJyOMH NOYBBI B APYTHE.
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Ypasnenne TemsoBoro 6ananca INOYBH NpEACTABJSET aareGpau-
4eCKO€ PABEHCTBO BEJHYHH PA3JIHUHBIX MOTGKOB:

T6+Tk+Tr+Tn=0.

B 3aBucuMocTtH OT TOro, KaK CK/AaAbIBaeTCs TENJIOBOH GajaHc MOd-
BH, Ha TeppuTopun CCCP pasauvator (mo B. H. dumo, 1972): mep-
3JIOTHBIH, [JIHTEJBHO CE30HHONPOMEp3alolIuii, Ce30HHONPOMEep3atolIHil
U HEeMpOMEp3aIOlHi TUNBl TENJOBOro (TeMIEPaTypHOro) pexuMa
TH0YB.

3uanue TeMIOBOro GasaHca H ero 3JeMeHTOB, TEIJIOBOrO MOTOKA B
TIOYBY H €ro 3JIEMEHTOB H TEIJIOBHIX CBOHCTB MOYBH Aa€T BO3MOXKHOCTb
OCYIIeCTBJIAITh MEPONIPUATHSA IO €r0 PeryJHupOBaAHHUIO.

IIpuemMbl aKTHBHOrO BJIMSHHSI Ha TENJOBON peXHM MOYB AEJST Ha
MeJIHOpaTHBHble (OCylIeHHe—OpOLIeHHe), arpoMe/HOpaTHBHble (06pa-
6oTKa, My/nbUHpOBaHMe, rpeGHeBaHHe TOYBBI, OCTAaBJEHHe CTEPHH Ha
3UMY, JIeCOMEJHOpalus) H arpoMeTeopoJIOTHYECKHe (IIPHEMBI, CHHXKA-
IolllHe HM3/yYeHHe TeMsia U3 IOYBH, Mepbl no Gopble ¢ 3aMOPO3KaMH,
ABIMOBbIe 3aBechl M Ap.). HanGosee cyliecTBEHHBIMM H3 HHX SBJSIOT-
Csl  OCylIeHHe—OpOLIeHHe, arpoTeXHHYeCKHe M arpoMe/JHOpaTHBHble
BO3/IeHCTBUSI HA NOYBY, MYJIbYHPOBAHHE.

10.3. OccbeHHOCTH TennoBbIX CBONCTE TOP(AHBLIX NOUB
M NYTM MX perynuMpoBaHKs

OnHa w3 OTpHUATEJbHBIX OCOGEHHOCTEH OCYLIEHHBIX TOP(SHHKOB
110 CPaBHEHHI0O C MHHepaJbHBIMH NMOYBaMH — MeHee GJaronpusITHHIHA
TeMIepaTypHBIH PeXXHM HX H HaANOYBEHHOro Bo3ayxa. Top¢dsaHbIM moy-
BaM CBOHCTBEHHA BHICOKas BJIAaroeMKOCTb, a CJeJOBaTe/bHO, GoJpllas
TENJIOEMKOCTb H He3HauyHTeJbHas TeIJIONPOBOAHOCTb, NO3TOMY BecHOI
OHH Me[JIeHHO OTTaMBAIOT H NporpeBaloTcss B raybOuHy. TeMuas ok-
packa 3THX NMOYB CNOCOOGCTBYeT CHJIbHOMY HarpeBaHHIO HX IIOBEPXHOCTH
JHEM H OXJaxJIeHHI0 HOublo. KpoMe TOro, B mOHHXKEHHble MecCTa, rje
pacrnoJioxeHnl JaHHBE NOYBHI, crekaerT 6oJiee XOJIOAHBIH BO3AYX, YTO
o6ycJ/IoB/IMBaeT BO3HHKHOBEHHE Ha HHX NO3JHEBeCEHHHX H paHHEOCeH-
HHX 3aMOPO3KOB.

PasHocTh TeMmepaTyp BO3LyXa Ha YpOBHe TPaBOCTOS H TOpPsIHOH
nouBnl Ha ray6une 10 cM 3HauHTeJNbHO 60Jbllle, yeM BO3LyXa M MHHe-
paJjbhoil nousn (M. A. ToabuGepr, 1955, Taba. 10.2).

CyuecTBeHHasi pas3HHLAa TeMIepaTyp HAJANOYBEHHOrO BO3AyXa H
KOpHeoOHTaeMOro rOpH30HTa IOYBHI, BO3MOXHO, SIBJISIETCSI MPHYHHOH,
06ycJ0BIHBaIONIE#l HEKOTOPYIO HENPHUCIOCO6/eHHOCTh OTAENbHBX KYJ/Ib-
TYPHBIX PACTeHHH K POCTY H Pa3BHTHIO Ha TOP(DSAHBIX MOYBAX.

Ecau ¢ Touku 3peHus BniGopa ONTHMAJBHEIX CPOKOB C€Ba OT/AeJb-
HHX KYJbTYp Heo6xoauM yder nporpeBaHHsi BepxHero (0...10 cM) caos
NOuYBHI, B KOTOPOH NOMeIIalOTCs CeMeHa NPH IOCceBe, TO C TOYKH 3PEHHS
ycaoBHi NouYBO06pasoBaHHs 6o0JbILION HHTepec HPeACTaBJSIOT TEINJIO-
BBIE CBOHCTBa M TeMIlepaTyPHHI peXuM GoJsiee rayGOKHX rOpH3OHTOB
HOYBbI, BCEro NOYBEHHOI'O NPOdHIs.
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10.2. PasHOoCTb Temnepatyp BO3AYXa Ha YpPOBHE TpPAaBOCTOS
M Temneparypbi nousbl Ha riybune 10 cm B gHeBHbie uackl

Tez)rﬁ;;g:aypa OTHOCHTe bH2S
MecTo Mousa Kyasrypa Bpems Bbiille BAAXKHOCTD
Habnio aenns HabaloneHHi TeMuepaTypsl BO3AYXa
NOuBHl B TpaBocToe
Kamenunas Yepuosem | Osec 10—20.VIL.51 4,2 —
crenb BopoHex-
cKkoit 06J1aCTH JlouepHa 25.V—5.VIL52 3,9 58
Cesepo-3anajg Jlyr 10—20.VIIL.50 4,0 59
eBponeldcKoi
TEpPHTOPHH
CCCP
ITaxta-Apaan CeposeM |Opomwaembili |8 nHefi 4,0 58
xJonyatHux | VII.1952
3anagHas Topd TumodeeBka
qacTb eBponeii- 12—22 9,2 75
cKoil TeppHTO- VIII.1952
puu CCCP

B mesoM HUXKHHE FOPH3OHTHI TOP(SIHBIX MOYB, KAK H MHHEPaJbHBIX,
HOBTOPSIOT aMIJIHTYIY CpelHeleKaJHBIX H CpelHeMecsyHbIX KoJeba-
HHUH BepXHero ropH3oHTa, HO C GOJIBLIHM 3ana3iblBaHHEM M 3aTyXaHH-
€M 3TOM aMIJIUTYIBl C I'yGHHOM.

Ilpomepsanue TOophsIHOH NMOYBH B 3HMHee BpeMsl He paclpocTpaHs-
ercsl Ha Gosbluywo ray6GuHy, u B suBape B Jlecoctenu YCCP, nanpn-
Mep, TeMneparypa Housbl Ha rayb6une 50 cm paBma +1,8..40,8°C,
B TO BpeMs KaK HeMHOro OJiHXe K NMOBEPXHOCTH, Ha raybune 30 cw,
oHa nonuxaercs a0 — 1,4..—1,1°C, TeMneparypa Bo3nyxa HajJ NOY-
Boit B 3T0 BpeMsa — 10,3..—17,2°C. Ha ray6une 50 cm Temnepartypa
MIOYBBl OCTA€TCH BCIO 3UMY NOJOXKHTeAbHOH (-+4...4-8°C). Bnaropaps
3TOMY H B 3HMHee BpeMs HabJ0JaeTcsl MOCTOSTHHOe NMOATArHBaHHE BO-
Ibl K 3aMep3LIHM BepXHHM IOPH30HTaM, I'le OHa (HKCHpyeTcs OO OT-
TanBaHHUS MOYBHL.

ITepenoc Baaru k Mep3sofi 30He TOpP(AHOH NOYBHI B Npoliecce NMpo-
Mep3aHHS OKa3hiBaeT CYLIeCTBEHHOE BJIHSHHE Ha PeXHM ypOBHel rpyH-
TOBBIX BOJ KaK B 3UMHHI, TaK 1 B BeCEHHHH NEpHOJBI.

IIpoMep3aHue OTKOCOB KaHa/0B B TOPMAHBIX NOYBax HeGJaromnpH-
SATHO CKa3blBaeTcH Ha HX ycroiuuBocTH. [edopmanus mepsnoil 30HH
NPOXOAUT KaK BCJEACTBHE NOAHSTHS INOBEPXHOCTH (NMyyeHHS), TaK H
cxatuda Taqoro caos (I'. U. Adbanacuk, 1964).

B BapaGuHcKo#l cTenn 3HMOH 32 cYeT TAKOro nogbeMa 3aCOJIEHHHIX
TPYHTOBLIX Boj HaGuiomaercsi 3uMHee 3acoseHHe mousnl (H. M. To-
asgkoB, 1952). OrrauBaHue TOPGAHBIX MOYB BECHOH NPOHUCXOAHT MeX-
JIEHHO M C NMOBEPXHOCTH, H CHH3Yy, IpHyeM npeobJafaloT HHCXOAsLIHE
TOKHM BJIaTH B IIOYBE, UTO y2Ke CIIOCOOCTBYeT ee paccOJIeHHIO.

B JeTHe-oceHHHI NepHOJ NepecOXINHil BePXHHH CJOH NOYBH —

3TO XOPOLIMH TeNJNOH30JATOp, 3allUINAOIIMNE HUXHHE CJIOH NOYBH OT
JaJibHelllero nporpesaHHus.
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Cnenuduueckye TemnJoBble CBONCTBA TOPHSIHO-GONOTHLIX NOYB H
pacnosioxXeHHe WX B NOHHMIKEHHBIX 3JeMeHTax pejbeda OGYCJIOBJIMBA-
10T BO3HHKHOBEHHE Ha HHX 3aMOPO3KOB 3HAUHTEJbHO yallle, yeM Ha
MHHEDAJIbHBIX II0YBaX BOJOPa3AeNbHbIX MPOCTPAHCTB.

['yGurenbnoro mefcTBus 3aMOPO3KOB MOXKHO H36€XaTh nmyTeM 60-
Jlee MO3JHEro BbiCeBa HMJIHM paHHe#l yOOpPKH BbipalllHBaeMbIX pacTeHHH.

10.3. O6uvemHas Tennoemkoctb, KO3MPMUUMEHT TENIONPOBOAHOCTH
M KO3(P(PUUMEHT TEeMNepaTyponpoBOAHOCTH UENWHHbIX
M OCBOEHHBLIX TOP(AHLIX NOuBs
(no B. ®. We6eko, 1956)

YieavHas obbemnag | K0ddduument Koadduunent
TeNAGCMKOCTE oy~ | TENI0NPOBONHOCTY | TeMNepaTyponpo-
i X n04B, Kaa )
P Lot 0 5
noct,
weiuH- | OCBOGH- | meaHH- | 0cBOeH- | Weamn- |.ocBoeH-
HBIX HBIX HbIX HBIX HBIX HBIX
65 3,10 3,06 3,77 5,87 12 18
70 3,27 3,27 5,03 6,28 15 19
75 3,48 3,48 6,70 7,12 19 20
80 3,64 3,69 8,38 7,96 23 21

BakHoe yc/IOBHE yMeHblLIEHHS] BEPOSITHOCTH 3aMOPO3KOB Ha OCYyLIeH-
HBIX TOPQSAHBIX MOYBaX — H30ekaHHe MepeoCylIeHHs BEpXHEro ropH-
30HTa NOYBH, OcOGEHHO B BeceHHee W paHHeoceHHee BpeMms. Bouee
BJIaXKHbIH BEpXHHil CJOH TOPGAHOH NMOYBH Jyyllle NPOBOJAHUT TEIJO,
ray6xe nporpeBaercss B JHEBHOe BPeMs M OT[AAeT TEIJIO NPH3EMHOMY
BO3AyXy B HouHoe. O6 yBeJHYeHHH TeNJONPOBOAHOCTH TOpda c poc-
TOM BJIaXXHOCTH CBHJETEJbCTBYIOT AaHHbIe, NpUBeleHHble B Ta6a. 10.3.
Y3 Ta6aHUB BHAHO, YTO NMOYBH LEJHHHOro 60JIOTa MPH ONpeleseHHOM
BJIaXKHOCTH GoJiee TEIJIO- U TEMINepaTypolpOBOAHBIe IO CPaBHEHHIO C
OCBOCHHHIM 60JI0TOM. DTHM MOXKHO B 3HaYHTe/bHOH Mepe OODBACHHUTDH
60/b1LIYI0 BEPOSITHOCT 3aMOPO3KOB HaJ, OCBOEHHBIMH TOP(SHBIMH NOY-
BaMH. V3aMeHeHHe KO3 (DHUHEHTOB TENJIO- H TEMIIEPATypONPOBOLAHOCTH
B CBSI3M C Pa3J/IHYHOH BJaXKHOCTbIO MeHbLIe Ha OCBOEHHBIX, 4eM Ha
LeJIMHHHX 6OJIOTHHIX NOYBaX.

TemnepatypHulil pexkuM, 6yAyuH CBA3AHHBIM C BJIaXXHOCTbIO NOYBHI,
COBMECTHO C Heil BJIMSieT HAa HHTEHCHBHOCTb M JHHaMHKY MpPOLECCOB
o6pa3oBaHus] W HAKOIJIEHHS NOABHXHBIX IHTaTeNbHbIX BEIIECTB B
TOp(siHO NMOYBe Ha NPOTSKEHHH BereTallMOHHOrO NepHoaa, 4ro Mo-
KasaHo Ha puc. 10.3, rae comnocraB/eHH pe3yabTaThl Hallux HabJIo-
JCHHI 3a BJAXHOCTbIO IOYBH, OCaJKaMM, TeMIepaTypod IOYBH H
BO3/lyXa M HaJMuhMeM HHTPAaTOB B TOP(SIHOM mouBe cTalHOHapa B IOH-
Mme p. Opxuna I[Tosrrasckoit 06J1.

U3 puc. 10.4 BupHO, 4TO KpHBas BJAXKHOCTH NOYBbI Ha MNpPOTsSIXKe-
HHUH BEreTallMOHHOTO NepHOJa, paclpefeseHHe 0CaKoB U KpHBasg ypoB-
HSl CTOSIHMSl TPYHTOBBIX BOJ MOYTH CHHXPOHHBI BO BpeMeHH. MakcH-
MaJibHOE XKe NpOorpeBanye BO3AyXa H NOYBH HE COBlajaer.
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KpuBble BJaXKHOCTH NOYBHl M €€ TEMIepPaTypel HMEIOT NPOTHBOIO-
JIOXKHBI Xapakrep: YeM BHIIE BJAXKHOCTb NOYBH, TeM HHXe ee TeM-
nepartypa. Baiaxuoctb nouBsl B ropusoHre 0...15 cM, B KoTOpyI0 ObUIH
BHeCceHbl MHHepaJbHble BellecTBa — Jecc — H3 pacuera 100 1u/ra,
Ha NPOTSXKEHHH BereTalMOHHOrO mepHoga Oblna Ha 4..5% HHXe, ueM
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Puc. 10.3. UHTeHcHBHOCTD HHTpPHOHKaLHH TOPQAHOM
noussl B moiime p. OpXuua  (anpeib—OKTa6pb
1967 r.) (mo C. T. BosHIoky):

1 — Ha KOHTpoae; 2 — IPH BHECEHHH B MNaXOTHLI TOpH-

30HT Jecca 100 w/ra (@ — Temneparypa BoO3Ayxa, °C;

6 — oOcaiKH, MM; 8 — TJAyOHHA CTOSIHHR TIDYHTOBBIX BOA,

CM; & — BJaXKHOCTb MNouBbl, %; 0 — TeMmmepaTypa MOUYBH

B ropusoute 0—15 cM, °C; e — comepxkanne NOs, Mr/Kr
TOYBHI)

y KOHTPOJIbHOI NOUYBHL, @ TeMmeparypa ee Ha 2..4°C BHllue, 0COGEHHO
panHeil BecHO#l u ocenblo. COOTBETCTBEHHO TAKOMY PEXHMY BJIaXHOCTH
H TeMIepaTyphl B NOYBe C BHeCEHHEM Jiecca paHbllle HAYaJoCh HAKOI-
JieHHe HUTPATOB BECHO! H NPOLOJXKAJOCh A0Jblile OCEHbIO. :
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Takum o6pa3oM, yBesHYeHHe MHHepaJbHOH YacTH TBepAOH (ashl
TOpGhsAHON NOYBHL He TOJbKO 3a CYET eCTeCTBEHHON MHMHepa/u3alHu
Topda, HO Takxke M BHECEHHS 30JIbHBIX BeIECTB B MOYBY CO CTOPO-
Hbl — paJMKaJbHBIH NpPHEM TEIJIOBOH MeJMHOpPalUuH TOpP(SHBIX NMOYB B
nesoM. ITogo6HO TOMY, Kak BHeceHHe OPraHMYEeCKHX BELIECTB B GelHble
TAXKEJOr0 MEXaHHYeCKOro cocTaBa MHHepaJibHble MOYBHI YJAy4YLIAeT
HX BOJHBIe H TeIUIOBble CBOHCTBa, TaK H oOOraiieHHe OpPraHOreHHBIX
NoYB MHHepaJbHBIMH BelleCTBAMH NPHUBOJUT K YJAyuYlleHHIO ¢usu-
YeCKHX CBOMCTB 3THX [OYB B LEJOM. DTOT IPHEM JAejiaeT MeHee Pe3KHM
H3MEHEeHHe TeMIepaTypbl TOP(MSIHON NOYBBI no rJayOHHe, yMeHbIIaeT
pasHHlly TeMIlepaTypbl IIOYBH H BO3AYyXa B JHEBHOe BpeMs, CNoco6-
CTBYET JIylleMy NPOrpPeBaHHIO NPHIOYBEHHOrO BO3JAyXa HOYbIO.

KoneuyHo, OH He HCK/I0YaeT H APYrHX IPHEMOB TENJOBOH MeJHOpa-
IHH TOPDAHBIX MOYB: MOCAAKH JIECHBIX IOJIOC, YMEHbLIAIMHUX TypOy-
JIEHTHOCTb BO3AYyXa B INOHHIXKEHHSX; NPHMEHEHHs [IbiMa KaK CpeacTBa
60pb6bl C 3aMOpPO3KaMH; NOBEPXHOCTHOIO IMOJIHBA-OpPOIIEHHS. YBJaXK-
HeHHe TOpGSAHOH NOYBHI HaKaHyHe 3aMOPO3KOB cNOcOOCTByeT IOBbI-
1IEHHIO ee TeMIepaTyphl B pe3yJbTaTe CKPbITOH TENJNOTb CMauMBaHHSA.

Inasa 11. MUTATEJIbHbIA PEYXMM NMOYBLI
U CMOCOBb! EFO PEIYJIMPOBAHUA

[TuTaTeNIbHEIM peXXHMOM MOYBHI HA3BIBAIOT NOCTYINJEHHe, NpeBpa-
meHre (H3MeHeHHEe NOCTYIHOCTH), MepeiABUIKEHHE H PacXOgOBaHHE OC-
HOBHHIX 3/IeMEHTOB MHHEpaJIbHOrO NMHTAHHSI PaCTeHHH.

[lpu pocTe W pa3sBUTHH pacTeHHs] yCBaHBalOT U3 NOYBH MHOTO XH-
MHYECKHX 3JIEMEHTOB, HO He B PaBHBIX KOJIMYecTBax. B 3aBHcHMOCTH
OT noTpe6/1eMOro KOJHYeCTBa 3JeMEHTHl MHTAaHHS pacTeHHil moapas-
JeJISIIOT Ha Makpo- (BBIHOCHMbIE C ypoxaeM AeCATKaMH KHJIOTPaMMOB,
HEKOTOpble — LIeHTHEpaMH C TreKrapa), MHKpO- (KHJOTpaMMbl) H
YALTPAMHKPO3JIEeMEeHTH (JecTKH H cOTHH rpaMM). K Makposjeven-
tam otHocaT N, P, K, S, Ca, Mg, Fe, C, Na, Cl, Al; Kk MUKpO3JieMeH-
TaMm — Zn, Br, Mn, Cu, Mo, J, As, B, F, Pb, Ti, V, Cr, Ni, Sr, Ag,
Co, Ba; x ynbrpamukposnemestaMm — Au, Rb, Hg, Ra. M3 Hux
KHCJIOpPOJ, BOAOPOJ H Yriaepoi norpebJsioTcss M3 BO3AyXa H BOXHI,
ocTaJbHBIE 3jIeMeHTH — H3 NOYBBl. PacnpejeneHde UX B pasHbIX TH-
nax HOYB H reHeTHYECKHX TOPH3OHTaX KpalHe HepaBHOMEDHO, H OHH
MOTYT COAep3KaThCH KaK B AOCTYNHBIX, TaK H HEJOCTYNHBIX pACTEHHAM
dopmax.

[TorpeGnenne 3/eMeHTOB NHTaHHS NPOHCXOAHT y pacTeHHH 4vepe3
KODHEBYI0 CHCTeMY, B PAaCTeHHH OHH BMeCTe ¢ YIJIepOAOM, MorJjouia-
€MbIM JIHCTbSIMH M3 BO3AyXa, MpPeBpallaloTcs B OPraHHYeCKHe BellecTBa.
[Nornomesye 371€MeHTOB NUTAHUS M3 NOYBH HAET H36HpaTesbHO, T. e.
pacrenusi noTpebJSIOT H3 MOYBBI TOJBLKO Te COJIH, KOTOPbIe HM HYXKHBI
IJIS XKU3HEAeATeNbHOCTH.

BaxHedwuMH noTpe6asieMbIMH M3 NOYBBH 3JE€MEHTaMH MHTaHHSA
pacrennil asasiorcsa N, P, K, Ca, Mg, S, Fe. Bce o paBHOUEHHH AJ15
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pacTeHHH M He3aMeHHMMBI, OJHAaKO pPOJb UX B (POPMHPOBAHHH ypoOXKas
He paBHO3HAYHa.

Kanpuuit 1 Maruuii comepxarcsi NpakTHYECKH BO BCeX NOYBax, a
HejocTaya HMX HabJ/I0JaeTcs TOJbKO B HEHACHIEHHBIX OCHOBAHHSIMH
CHJIBHOKHCJIBIX H KHMCJBIX NOYBAX H MOXKeT GHITh BOCIOJIHEHA H3BECT-
KoBaHHeM. JKese30 H cepa TaKXe OYeHb paCHpOCTPaHEHHbie 3JeMeH-
THl; (akTOp, JIHMHTHPYIOIUHH YPOXKaH CeJbCKOXO3AHCTBEHHBIX KYJb-
Typ, — HX AOCTYIHOCTb [Jif pacTeHHH, 3aBHCSIIAsi OT OKHUCJIHTEJbHO-
BOCCTAaHOBHUTEJIbHOTO MOTEHIHaJa NOoYBbl. DTOT BONPOC NOApOGHO ocBe-
IleH B COOTBETCTBYIOLIeM pasjeJse nocobus.

Takum o6pa3om, riaBHble XHMHUYECKHe 3JeMEeHThl, HeJOCTaTOK KO-
TOPbIX CHJbHO OTpaHHYHBaer ypoxaH, — a3oT, dochop u KaJHil.

Bosnbmas yacte asora B Guocdepe mpeiacrasieHa B rasoo6pasHo
¢dopme u cocraBasier okono 70% atmocteprl. OnHako ra3ooGpasHbIi
a30T pacTeHHdM HepocTyneH. EcTb HayuyHble HaHHBIE, YTC HEKOTOpas
€ro 4acTb MOXKET MNOrJIOIaTbCcs PacTeHHSMH H B ra3oo0pasHoOM BHIE,
HO B OYeHb HE3HAYHTEJbHOM KOJIHUECTBE, He HMeEIOIleM IpaKTHYecKo-
ro 3naueHus. OCHOBHble 3amachl a3oTa IOYBBl XPaHATCA B Hell B BHIe
OpraHHYeCKHX COeJIHHEHHH B r'yMyce W OpraHHYeckoM BeiuecTBe. A30T,
BXOASILIMH B COCTAaB OpPraHHYeCKHX COeIHHEHHH, TakXe HeJOCTyIeH
pacreHuaM. UTo6bl pacTeHHs MOIJIH HCIOJbB30BaTh €ro, 3TH COelHHe-
HHSl JOJIXKHBI MHHepasiu3oBaTbcs. OGpas3oBaBliHecss IIPH. 3TOM COJIH
a30THOH KHCJIOTBHl H CJIY2KaT IJaBHBIM HCTOYHHKOM a30Ta [Jisl NHTaHHSA
pacTeHHH.

BasoBoe copmepxkaHHe a3ora B NoYBe, KaK BBITEKAaeT M3 CKa3aHHO-
ro BbiLIe, 3aBHCHT OT KOJIH4eCTBA OPraHHYEeCKOro BelleCTBa IIOYBBI
(ryMyc+pacTHTesbHble H XHBOTHble OCTaTKH) M KoJjebJjercs B Ipe-
peaax 0,01...0,03 (moasosnHcTbie MOYBBI JIETKOTO MEXaHHYECKOro cOCTa-
Ba) 1o 0,4..0,6 (uepHO3eMBI), HaHGOJbIIEE €r0 KOJIHYECTBO COAEPHKHT-
csl B OpraHOreHHbIX TopdsHbIX nouBax — 3...4%.

[TockonbKy passiokeHHe rymMyca B TeIIBIH NepHOX roga — Ipo-
IlecC HeNPepBIBHBIH, TO B NOYBE BCErAa CONEPXKATCSA TPH TPYIIbl COENH-
HeHHH a3oTa pa3/iHYHOH AOCTYNHOCTH LJs pacTeHHi:

— MHHepaJbHble COeIHHEHHS a30Ta, NPeACTaBJIEHHble HHTPHTAMH,
HUTpaTaMH, COJNIIMH aMMOHHS H NOIJIOLIEHHBIM aMMOHHeM. DTH COEMIH-
HEHHSl MOTYT HENOCPeICTBEHHO YyCBAaHBaTbCcid PACTEHHAMH H CJAyXaT
NpAMBIM HCTOYHHKOM a30THOTO NHTAaHHUS;

— JIerKOTHAPOJIH3yeMble OpraHHYecKHe coeJHHeHHsi (aMHHOKHCJ/IO-
Thl, aMHHbl KHCJIOT, HEKOTOpble Ge/IKOBble BellecTBa). JTH COeLHHEHHS
JIETKO pa3JjaraloTcs U NO3TOMY MHHepaJH3yHTCS B NEpPBYIO ovepelb,
nepexons B NepBYio Ipynmy;

— HerupoJiu3yeMble OpraHuyecKHe COEJHHEHHS, He NMOALalOUIHeCsH
pasJjioxkeHH0 pa3baBieHHBIMH pacTBOPAMH MHHEDAJIbHBIX KHCJIOT H,
cJieIoBaTeJbHO, TPYAHO NOAAAIOIIHEeCS MHHEPANH3aLHH.

CooTHOILIeHHe 3THX [PYNN COeJHHEHHII B MOYBe 3aBHCHT OT THIIA
NOYB, XapaKTepa MX HCHOJIb30BaHUs, KYJbTYpH, ce3oHa H T. n. OxHa-
KO 6oJsibliasi YacTh BaJIOBOTO a30Ta NMOYBHI NPeJCTaBJE€HA TPETbeH rpy-
nnoi, coeJHHeHHs XKe NePBBIX JBYX COJep:KaTc OT MHJJIHTPaMMOB [0
IeCATKOB MHJIJIITPAaMMOB Ha 1 Kr cyXo# TOUYBHI.
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KOJIPI'-IeCTBO BaJIOBOro a3oTa 3aBHCHT OT T'yMYCHDOBAaHHOCTH IIOY-
Bbl. B Ta6a. 11.1 npuBeneHn maHHble O COJEPXKaHUH BaJOBOrO a3ora
B OCHOBHBIX THIax IOYB.

Kak BuauM, 3anac a3oTa B MaXOTHOM CJIOe IOYUBBI KoJeGJercsi oT
1,5 mo 15 1/ra.

Ilpouecc nepexoma coeJHHEHHI a3oTa, HEAOCTYNHBIX NJst pacTe-
HHUIl, B MHHepaJibHble (OPMbl NPOXOZHT MO cxeMe: GeJIKH, T'YMHHOBBIE
BelileCTBa—>aMHHOKHCJIOTHI, aMHAbl—>aMMHaK—> HUTPHUTBI—>HHT-
parThl.

Pas/jioxeHHe oOpraHHYecKuX BelllecTB ¢ oOpa3soBaHHMeM aMMHaka
Ha3bIBalOT aMMOHH(HKauKe. DTOT NpollecC MOXKeT NPOoTeKaTh B a3pob-
HBIX ¥ aHa’pOOHBIX YCJOBHSAX NPH yYyacTHH rpynn GakTepud — aMMo-
HU(UKATOPOB, rpubos, akTHHOMHUeToB. OO6pasoBaHHe H3 aMMHakKa
HUTPATOB — HUTPU(UKALHA — NPOTEKaeT TOJNBKO B a3pobHBIX ycJO-
BUSX M OCYILECTBJSAETCS crnenudHyecKUMH HUTPHQHUHpYHOWHMH 6ak-
TepHSIMH. DTOT NpoUecc HAET B ABA 3Tana:

1) 2NH;+30,=2HNO;+2H,0  (ocywecTBasieTcs HHTPUTHHIMH
6aKTepUsIMH) ;

2) 2HNO,+0,=2HNO; (ocyuiecTBiisieTcs: HUTPATHHMH
6aKTepUsIMH).

HauGosee uWHTEeHCHBHO HHTDH(HKALHSA NPOTEKaeT HpU TeMIeparty-
pe 25...32°C, Bnaxkuoctu nousnl 60...70%, kanuaisipHoil BJIaroeMKOCTH
u pH 6,2..8,2. O6Gpasyrouuecss HUTpaThl — COEAHHEHHs] BecbMa MOA-
BHXKHBIE, cJab0 (hHKCHpyeMble NMOYBOH, KOTOpble MOTYT BHIMBIBAThCS
U3 Hee NOJIUBHBIMH HJIH ApeHaXXHbIMH BoAaMHU. [TorepH HHTpaATOB MpOHC-
XOIAT He TOJNBKO 32 CYET BbIMBIBAHHS, HO H BCJeICTBHe pa3pylleHHs
NpH Pa3BHUTHH ACHUTPHU(PHKALHH, a TakKxKe IPH HCHOJb30BAaHHU HX
NOYBEHHBIMH MHKPOOpPraHH3MaMH (HMMOOHJIM3allHH a30Ta NMOYBHI).

JeHuTpuduKanusd — INpolecc BOCCTAHOBJIEHHsSI HHTPATOB A0 raso-
obpasusix ¢opm NO, N.O, N,, ocyumectBiaseMulii clelHHIECKHMH
MHKPOOPraHH3MaMH-IHHUTpHOHKATOPAMH. YcJI0BHsA, 6/1aronpHsATCTBY-
I0IllHe 3TOMY INpolleccy, — HeXBaTKa KHCJOpOZa B INOYBe, lUEJOYHAs
peakuuss U H30BITOK CBEXHX HepassOXHBUIHXCS PacTHTe/NbHBIX OCTaT-
KOB. B o6uiem Buje AeHHTpHpHKALHS NPOTEKaeT IO cXeMe

HNO3 —_— HNOg —_— (HNO2) —_— N02 — N2
HHUTpAT HUTPHT THIIOHHUTPHT 3aKHCb MOJIEKYJIAP-
asora HBIH a30T

OG6pasymolmuecss 3aKHCb a30Ta H MOJIEKYJNSPHBIH a30T YJ/eTyYHBaIOTCS
B aTMocodepy.

[TockonpKy nake NpH ONTHMaJIbHOH a’pallid NMOYBBI BHYTPH CTPYK-
TYPHBIX arperatoB HaG6JI0JaeTcs onpeaeJeHHbBi aHa3po6HO3HC, TO MPO-
necc JeHHTPH(HKALHH HAET NOCTOSIHHO, JOCTHras MaKCHMyMa B IepHO-
Ibl IepeyBJaXKHeHHs NOYBHl (HAa PHCOBBHIX YeKaX, BO BpeMs IMOBEpXHOCT-
HOTO NOJIHBA H NOCJ€e HEero, NpH HeLOCTAaTOYHOH JPeHHPOBAHHOCTH IOY-
BBLUT. 1.).

HMimMmo6Gunn3auus — mnpolecchl, NepeBoAslllMe MHHEPaAJbHBIH a3o0T
B OpraHuyeckue HeJOCTyNHHE s pacTeHuil gopmul. OcyuiecTBiasercs
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MHKDOOPraHH3MaMH, YCBAaHBAIOLIHMH MHHepaJbHbIfi a30T (6akTepuH,
aKTHHOMHIEThI, MJeCHeBble TIpHOBI) AJs CHHTEe3a 6esKa CBOMX Tell.

HocrynubiMu ansi pacTeHHil coefuHeHHsiMH (ocopa SABJSIOTCH B
OCHOBHOM COJIH OIHOBAJIEHTHBIX KaTHOHOB oprtodochopHoit (H,PO,)
KHCJIOTBl. DTH COJIH JIETKO pa-
cTBOpHMBI B Boae. Kpome ToO-
ro, BaXKHbIM IICTOYHUKOM (hOC-

11.1. CopeprxaHue a3ota B NaXoTHOM cnoe
nousbl (no M. M. Cmuprosy)

dopa s pacreHmit cayxart Asor oButwit
¢dochaTel IBYXBaJIEHTHBIX Ka- TMousa .

tTuoHoB Ca, Mg, mioxo HJIM % Tira
BoOGLIe He pacTBOpSIOILHECS B

BOJe, HO PAacTBOPHMBbIE B cJIa- JlepHOBO-TOA30THC-

ObIX KHCJOTaX — MHHEpaldb- Tas 0,05—0,20 1,5— 6,0
HBIX M opranuueckux. OueHb Cepas siecHast 0,20--0,35 6,0—10,5
MaJo JOCTYNHBI pPacTeHHAM "0]2:3““0“3"““" TP 030045 90—135
COJIH TPEXBAJICHTHBIX KaTHO- Momuwit veprozem  0,40—0,50 12,0—15,0
HOB 0pTO(dOChHOpPHOI KHUCIOTHI OG6LIKHOBEHHLI uep-

W MNPaKTHYECKH HeJOCTYNHBI HO3eM 0,25—0,45 7,5—13,5
OpraHHyecKHe COeHHEeHHS g:;zz;"“" 8-}8_—_8»33 §'8: (75»(5)
3TOro s/1eMenTa. Kpactosenm 0.20—0,30 60— 9.0

BaJsoBoe conepxkanHe doc-
¢opa B nouBax KoJebJercss B npegenax 0,01..0,29%, oH mpencraBieH
OpPraHHYeCKHMMH (HYKJIEHHOBBle KHCJOTbI, GHUTHH, docdhaTHab) u MH-
HepaJbHbIMH COeAMHEHHSIMH (MHHepaJbl, pocdopur, anatur u ¢ocda-
Thl — KaJ/bLHsi, MarHus, I[OJYTOPHBIX OKHCJOB, KaJusl, HaTpHus
" ap.).

®ocdarbl KanbUusg ¥ MarHds npeo6JafaloT B LIEJOYHBIX H HeHT-
paJbHBIX NOYBAaX, a B KHCJABIX — ¢octaThl aJIOMUHUS H Keje3a. Ta-
KM o6pasoM, HCTOYHHKOM ¢ocdopa Moxer OGbITh MaTepPHHCKas MO-
pona, oborauieHHast ¢pocHOPHTOM H aNaTHTOM, H OpraHHYECKHe COeqH-
HeHHs1 dochopa, comepKaliuecss B PaCTHTeJbHHX OCTAaTKax M ryMmyce.
IIpn muHepanusanuu rymyca oGpasywoorcs coud ¢ocdhopHoll KHCIOTH,
JOCTYNHbIE PACTEHHSIM, OJHAKO 3HAYHTEJbHOr0 HaKOIJIEHUS TaKHX ¢oc-
t¢aToB B moyBe He HabJofaeTcsl, NMOCKOJbKY OHH NOJBEpXKeHbi HHTEH-
CHBHOMY XHMMHYeCKOMY, (H3HKO-XHMHYECKOMY M GHOJIOrHYeCKOMy HO-
raomenuo. [Ipy XUMHYECKOM TNOIJIOWIEHHH BOJOPACTBOPHMBIE COJIH
¢hocthopHOH KHCJOTHI pearupyloT ¢ KaJblHeBHIMU U MarHHeBHIMH COJIS-
MH ¢ ob6pa3oBaHHeM Tpex3aMelleHHbIX ¢ochaToB, KOTOphle NMOKa Ha-
XoAsATcsl B aMOP(pPHOM COCTOSIHHMH, ellle CIOCOOGHBI pPacTBOPATbCS B cJla-
6bIX KHCJOTaX, HO CO BpeMeHeM MNpHOOpeTalOT anaTHTONOJ06HYIO
CTPYKTYPY H CTAHOBSATCS HEIOCTYHNHBIMH /151 GOJIbLIMHCTBA PacTEHHUH.
Takoe norJomeHne xapakTepHo AJs IOYB, HMEIOUIHX peakiuio, 6JH3-
KYyI0 K HelTpasibHO# (CJabGOKHCJBIX, HEHTpaJbHBIX, CJabOILeNOUYHHIX).
B kucablx noyBax H3-3a HeJOCTaTKa KaJiblUsl MU MarHus obpasylorcs
HepacTBOpuMEBIe docdaThl kesne3a H aJIOMHHHS,

ITpn ¢usuko-xuMuyeckoM mnorjomeHun anuon PO,~ norjomaercs
NOJIOXKHTENbHO 3aPSIXKeHHbBIMH KOJIJIOHAAMH NOYBH, HO B CBSI3H C TEM
4TO TaKHX KOJIJIOHIOB MaJ0O (KpoMe KPacHO3€MOB H HEKOTOPBIX APYTHX
noyB), o6MeHHOe HoryolileHHe ¢pochopa HE3HAUHTENBHO.
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Kpome Toro, noxBuxkHOcTh ¢ochaToB 3aBUCHT OT Psifia OpraHdye-
CKHX BelLeCTB M BJIaXKHOCTH NOYBBI. Tak, HajJH4yHe rymMara HaTpHUs yBe-
JIUYHBaeT AOCTYNHOCTh ¢ocdopa. OpraHHyecKkHe KHCJOTHI, CBSI3BIBAS
KaTHOHBl aJIIOMHHHSI H XKeJje3a, NPensiTCTBYIOT 006pa30BaHHIO HEPacT-
BOPHMBIX (ocaTOB 3THX METAJJIOB.

Ilepnognueckoe BBHICYNIHBAHHEe H CMauMBaHHe, paspyllalollee ar-
peraTel MOYBHI, TaKXKe MOBHILIAET MOABHKHOCTb pochopa.

KosnnyecTBo kanusi B 3eMHOH Kope mocTHraer 2,14% (B nepecuere
Ha K:0). EcrecTBeHHO, YTO JOBOJILHO MHOTO €r0 H B OCAaJ0YHBIX NMOPO-
Iax, Ha Kotophlix ¢opmHupyercss nouBa. Conep:KaHHe KaJHs B MHHe-
pasibHBIX TOYBAX MOYTH BCErjAa BhIlle, YeM a30Ta M ¢ochopa BMecTe
B3ATHIX. [1OCKO/IBKY KanHil B OCHOBHOM COZEPIKHUTCS B TJIHHHCTBIX MH-
HepaJjaX, TO NMOYBHl THXKEJOro MeXaHHYeCKOro cocTaBa (oraye 3THM
3JeMEeHTOM, YeM mecuaHnble u cynecuanble., OueHp GefHbl KajHeM TOp-
¢aabie noyBbl. OfHAKO TJIaBHOe 3HAaYeHHe HMEET He BaJloBOe COJep-
JKaHHe KaJius, NOCKOJbKY OoJblllasi 4acThb €ro CoeJHHEHHH HepacTBO-
pHMa B BojJe M cJabblX KHCJOTax, a KOJHYeCTBO JOCTYNHBIX [Jis pac-
TeHHH coeHHEHHH 3TOro 3JieMeHTa.

BasioBoe conepxaHHe Kaausl B MaXOTHOM FOPH30HTE B Pa3JHUYHBIX
THnax noys kosebaercs B npegenax 0,5..3,0%, npuuem wacto c¢ ruay-
6uHOll ero kosuuecTBO yBeduuyuBaercss. CoeJHHEHHs, B KOTOphle OH
BXOJHUT, Pa3JiMYHBl MO cBOell HOCTYNHOCTH pacteHusiM. CoryiacHo 3To#
XapaKkTepHCTHKe H coeJHHeHHs, U HOPMB KajHsi MOXHO Pa3felHUTb Ha
nsATh TPYyNM:

1) kanuil, conepxamuiicas B MUHEpaJax U B OYeHb MaJioil CTeleHU
DOCTyNHBI pacreHusiM. HauGosbliee KOJHYECTBO KaJlHs COAEPKHTCH
B noseBoM mnate (KqAl2SisOi6), HECKONBKO MeHbllle B MYCKOBHTE
(H2A138i50,2), 6uoture [(HK), (MgFe), (SiO,)s], wuedenune
[(Na,K):0-Al,03-25i0,+nSi0;] u np. HaumeHnee mocrynmen KaJuii
N0JIeBOrO HINaTa, HEeCKoJbKo GoJiblie OHOTHTa, HedesHHA, MYCKOBHTA
(6naronaps oOMEHHBIM peakLUusM C COJISIMH NOYBEHHOIO pacreopa);

2) kanuii, puKcHpoBaHHbIi nouBoi. HeoOMeHHOe moOrJollleHHe Ka-
JIHSl NOYBOH NpoHcXOAuT Gsarofapsl BHYTPHKPHCTAJIMYECKOH aacopo-
I{HH KAaTHOHOB IJIHHHBIMH MHHEPaJaMH MOHTMODHJIJIOHHTOBOH W THI-
pocaiognoil rpynn. OGoralleHHe MOYBBHI T'yMycOM H llleJOYHasi peax-
LHsl YCUIHBAIOT HeOOMeHHOE MOTJIOIeHHe KaJus;

3) KaJjuil, NOrJIOIEeHHBI# MHKPOOpPraHH3MaMH INOYBbI M Iepexojis-
KA B JocTynHBIe (OPMBI TOIBKO mocje ux oTMHpanud. ColepkaHHe
€ro B JEPHOBO-N0A30JKCTOl nouBe, no AauHbiM A. B. Ilerep6yprcko-
ro (1975), okoso 1,3 mMr na 100 r. Bonpoc aToT H3yueH ellle MaJo.
EcTecTBEHHO NpEANONOXKUTb, UTO KOJHYECTBO 3TOH (POPMBI KaJaHsd
BO3pacTaeT € o6oralieHHeM MOYBbl GaKTEPHSIMH;

4) ocHoBHasi ¢opMa KaJius, HCIONb3yeMasi PaCTeHHSIMH, — KaJHi
0GMEHHO-NIOTVIOIEHHBIH  KOJIoHAamMu MOYBbl. KaTHOHBI KaJHsl JIerko
06MEHHBAIOTCA HAa KaTHOHBI BOAOPOJA H NepexoAsT B MNOYBEHHBIH pac-
TBOp, H3 KOTOPOr0 W NOTJIONIAIOTCs pacTeHHsAMH. UeM Goraue ryMmycom
NOYBbl H YeM TsKejlee HX MeXaHHUeCKHI cocTaB, TeM OOJibille B HHX
o6menHoro kKaJgusi. OT BaJIoBOro KOJIHYECTBa 3TOro 3JeMeHTa OOMeH-
Hbil cocrasaser 0,8..3% (0,1..1,5 mMr-sks na 100 r mouBH);
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5) BomopacTBopuMBIfi Kasuii HauGosee JIErKo HCIOJNb3YeTCsl pacTe-
HHSIMH, HO KOJIM4YeCTBO €ro penko mnpesbiimaer 0,1 Mr-sks Ha 100 r
nouBbl. BogopacTBopuMble coO/IH Kasidsi NOSBJSIIOTCS B MOYBe GJaroja-
Psl THAPOJNIH3HOMY M XHMHUYECKOMY BbIBeTPHBAHHIO KaJHHCOJepKallux
MHHEDAJIOB.

[Tpu 6naronpusTHOM COYETAHHH B NMOYBE APYrHX (pAKTOPOB ee IJIO-
Hopoiusi (BJaXKHOCTH, TeMIlepaTyphl BO3[yXa) BaJjioBOe COMepXKaHHE
3JIEMEHTOB MHHEDPAJbHOrO NHTAHHS B IIOYBE OTPaXKaeT TOJbKO €e IO-
TeHLHAJbHOE NJI0J0POJHe, a 3¢ (dEKTHBHOe, NPOSBJAIOLIEeCs B ypoxkKae,
3aBHCHT OT HAaJMYUfl B HeH NOCTYNHHIX pacTeHHsIM (GOpPM I[HTATeNb-
HBIX BELIECTB, COeIHHEHHH a30Ta, dhocdhopa, KaaHsi H Ap.

Hns onpeneneHusi 3amacoB 9THX COEJHHEHHH HCIOJb3YIOT BHITAXK-
KH U3 TOYBBHI.

MunepaJ/ibHbIe COEJHHEHHS a30Ta ONpPEeAesSIOT ¢ NOMOLILK BOAHBIX
H COJIeBBIX BBITSXKEK.

Hurparbl comepxatcs B NOYBe B BHIE AHHOHOB, [0O3TOMY OHH
JIETJIO 3KCTParupyloTcss U3 MOYBBHI JUCTHJJIHPOBaHHOH BOmOH. B pajb-
HeflllleM MNpPH aHaJH3e HCIOJb3YyeTCcsi CINIOCOGHOCTh 3THX COEIHHEHHH
06pa30BbIBATb NPH B3aHMOJEHCTBHH B LIEJOYHOH CpPeAe ¢ JHCYJb(O-
(beHOIOBON KHCJOTOH COeJHHEHHS, OKpalleHHble B KEJTHIH IIBET, MO
HHTEHCHBHOCTH OKDacKHM ONpeReqsdioT KaJOPHMETPHYECKH KOJIHUYECTBO
HHUTPATOB.

AMmmuaunelit asor npeicraBiaeH KaTHonom NHi+ m moxer Haxo-
OUTbCS B MHOTJIOILEHHOM COCTOSHHH. Il/isi BbITECHEHHsI 0GMEHHOro Ka-
THOHA H3 MOYBEHHOIO MOIJOUIAIOUIero KOMIIeKca mosb3yiotes 1 H
pacTBOPOM XJIOpHCTOro KaJsuf. KoJsnuecTBo ero ompegensercs Takxe
KaJIOpUMETPHYECKH nocJ/e nobaBjieHHs K BHTSXKKe peakTHBa Heccaepa,
¢ kotopeiM NHy oGpasyer coeanHeHus XeJTOro Lsera.

3amnacel JIerKOrHAPOJIH3YEMOro a3oTa MOJYYaloT B BHITSXKKe C I10-
moubio 0,5 H pactBopa H,SO,.

Hoctynubie coeavHenus ¢pocdopa u3BJaeKawT u3 noussl 0,2 H pacT-
BODOM COJITHOH KHCJIOTbI, IDU 3TOM B BBITSIXKKY Inepexonsar ocgarhl
KaJblus u Gosbllass yacTh (ochaToB XKese3a W ajloMuHus, Meron
onpefeneHds pochopa OCHOBAH Ha peakUHUH ero ¢ MOJHGIEHOBOKHC-
JIBIM aMMOHHEM, NPH KOTOpoH o0O6pa3yloTcs CcoeJHHEHHs roJay6oro
[BeTa; AajibHeflllee ompeaejeHHe NMPOBOIUTCS KaJopuMerpHuecku. U3
KapOOHaTHBIX NMOYB AOCTYNHBIH docdop ussaekaercs 1%-HeIM pacTBo-
POM YTJIEKHCJIOrO aMMOHHS.

IMoaBuKHBIH Kanui NepeBOAHMTCS B BBITAXKKY pacTBOPaMu CoJefi.
Bei6op co/IH 3aBHCHT OT CTENEHH HACHILIEHHOCTH MOYB OCHOBAHHSIMH H
Kap6onaTHoCTH. M3 nouB, HeHAacCHILEHHBIX OCHOBAHUSMH, OGMEHHBIiH
Kanuil BoiTecHs0T 1,0 H pactBopom NaCl, #3 HacHIIEHHBIX OCHOBAHHSA-
MH — 1,0 H pacTBOPOM YKCYCHOKHCJIOrO aMMOHHS, H3 KapOOHaTHHIX
0,2 B — pacrBopom yriekucaoro ammonus, CojlepKaHue KaJus B
BHITSIXKKe ONpefeisieTcss MeTOJOM naaMeHHoH (ortoMerpuH. Ilpu stom
3aMepsAIOT HHTEHCHBHOCTh CIeKTpa AAHHOrO 3JjeMeHTa, KoTopas Ipo-
NOPUHOHA/NbHA €r0 KOHIEHTPalHH.

PassnuHble cesibCKOXO3SHCTBEHHBIE KYJIBTYPHl BRIHOCAT HEOQHHAKO-
BOe KOJIHYECTBO 3JIeMEHTOB MHHepasabHOro nuTaHusa. Haubosee Tpebo-
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BaTe/IbHbl K HUM OBOLUHBIE KYJIbTYDBI, HECKOJIBKO MeHblIe — KapTodelb
M KODHEIJIOAb, MeHee TpeGOBaTeJbHBl — 3€pHOBbIE, TPABBHI U JEH.
B cpexneM MOXHO cuuTaTh MOYBy oGecrneyeHHOH (pocdopoM H KauaueM
npH uX cjaenywouieM cogepXaHuu: P,0s>10, K;O>20; neo6ecneuen-
Hoit — npu P,O; menbme 2,5, K;O menbiie 14 mr #Ha 100 r nouBHL.

PerynupoBanye NHILEBOro peXXuma NMOYB BHINOJNHSETCS B OCHOBHOM
nyTeM BHECEHHS OPraHHYeCKHX H MHHepa/bHBIX YAOOpeHHil, a TakXe
BCJIe/CTBHE MOGH/IM3aLHH, NepeBoja B AOCTYNHbie [Jis pacTeHHil ¢op-
Mbl BaJIOBBIX 3aMacOB NHTaTeNbHBIX BeLlEeCTB NMOYBHL. B 3HauuTe bHOL
CTENEHH Ha 3TOT PEXHUM BJHAIOT MeJHOPATHBHble MEpONPHATHS, Ha-
NpaBJieHHBIe HAa HCNOJIb30BAHHE MNOTEHIHAJbHOr0 MNJIOJOPOAHS IOYBHI.
Tak, ocyuenue, ycunuBasi aspalHtio H yJaydilasi TeNJIOBOH peXXuM, yBe-
JIMYHBaeT MOGHJIM3alHi0 MUTATeNbHBIX BelwecTB. [Ipu opollenun Takke
yJyulllaeTcsl aKTHBHOCTb MOYBEHHBIX npoueccoB. Baxuyio poJb npu
3TOM Hrpaer o6pa6oTKa HOYBHI.

Db deKTHBHOCTD YHOGPEeHHH Ha MEJHODHPOBAHHBIX 3eMJAX, Kak
NnpaBHJIO, BHIIIE, YeM Ha CTapONaXOTHBIX HEMEJHOPHPOBAHHHBIX. ITO
00bsICHAETCH TEM, YTO B HHX KPOMe IHIIEBOrO YIPABJSAEMBIM SIBJSIOTCS
TaKXe BONHBbIH, BO3AYLIHBIH H OTYACTH TENJIOBOW pEXHMbI IOYB,
B apuambix (cyxux) mnoyBax Gsarozapsi BHICOKHM TeMIepaTtypam yc-
KopsieTcs pasJiolKeHHe pPaCTHTENbHBIX OCTATKOB N0 MHHEpaJbHBIX CO-
Jed. TlocsenHHe B KOPOTKHe BJIaXKHbIe NEePHOABl BLIMBIBAIOTCS H3 BepX-
HHX FODH30HTOB H MOTYT CKalJIMBaTbCf, 06pa3ysl coJieBble TOPH30HTHI.

PerysnupoBanne nuieBoro pexkHMa Ha MeJHOPHPOBAaHHHIX NOYBaX
UMeer CBOH 0COOEHHOCTH. B ocylleHHBIX MHHEpaJibHBIX MOYBaxX COLep-
JKHTCSI MaJIO OPraHHYeCKOro BellleCTBAa H MOJIBHIKHBIX 3J€MEHTOB MH-
HEpaJIbHOr0 NHTaHHUA. DTO OOBACHSAETCS] HU3KOH OHONPOAYKTHBHOCTHIO
TaKHX IIOYB A0 OCYLIEHHS, B pe3yJbTaTe 4ero B HHX NOCTYNAJIO MaJo
pacTHTE/bHBIX OCTAaTKOB, a NOABHXKHble MHHepaJbHble COeIHHEHHS Bhl-
MbIBaJIUCh. Jl/1f MOBBILIEHHS] MJIOJOPOLHS 3THX NOYB HEOOXOAHMO yBe-
JIHYHBATh COJEpXkKaHHE TyMyca C NOMOLIbI0 BHECEHHS OpraHHYeCKHX
ynoGpenuit (HaBo3a, kOMnocToB ¥ T. n.). OboraileHne HX OpraHHKOMH
yJayyllaeT He TOJbKO NMHINEBOH peXHM, HO H BOAHO-(DH3HUYECKHE CBOii-
CTBa, 4TO OGYCJOBJAHBAeT H YJyullleHHe BOJHO-BO3AYIIHOIO peXHMa.
B cBA3H c ycuJeHHeM [peHHPOBAHHOCTH IPH OCYLIEHHH BO3pacTaer
ONMacHOCTb BBIHOCA H3 NOYBHl 3JEMEHTOB MHHEPaJIbHOro NHTaHHs Ape-
HaXHbIMH BoxaMH. [To3TOMy 34ech NpeAnoYTHTENbHee BHeCeHHe yH00-
peHHil MaJbMH J03aMH H B HECKOJbKO cpoKoB. OceHblo noj 3516/1eByI0
BCHALIKy MOXKHO BHOCHTh KaJiMiiHble yJ0OpeHHs, KaJHH KOTOPHIX mepe-
XOJHUT B NOYBe B 06MeHHYI0 GopMy H cnaGo BEIMBIBaeTCs, a Tak¥Xe ¢oc-
(GOpHUTHYIO MYKY Kak MaJjopacTBopumoe yxobpenue. AsoThble ynoOpe-
HHUsI, COlepKalllHie HUTpaTHBle POPMBI a30Ta (CEIHTPHI), OCEHbIO BHOCST
B MaJjbiX [03aX TOJIbKO MOJ O3HMYIO NIIEHHIY H MHOTOJIETHHE TPaBbl.
Ocrasphble yao6peHust pacnpefessioT LJs BHECEHHS B PAAbl IIPH
noceBe M MNOAKODMKE B MepHOJ BereTalMH CeJbCKOXO3AHCTBEH-
HBIX KYJbTYP.

Creunduueckuii NHIIEBOH PEXHUM HMEIOT OCylleHHble TOp(sHbE
nouBsl. Bce oHun (KpoMe BepxoBhX) Gorathl a3oToM, o4€Hp OOeqHEHbI
KaJjueM, a 4acto u ¢ochopoM. Ilocie ocymiennss HUTPUPUKALKUS B HUX
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MOXeT HATH TaKMMH TeMIaMH, 4TO PaCTeHHs He HCIOJB3YIOT BCe HUT-
paThl, H OHH TePAIOTCSI M3 NOYBH. B mepBylo ouepenp HAa THX NOYBAX
He06X0JHMMO NPHUMeHATb KaJuiiHble U (hochopHble yAOGpeHus. A30THble
ynobpenust 3¢ eKTHBHB Ha Ccaa60pa3/oXKHBLIMXCA TOP(DSHHKAX.

B opoumlaeMBIXx MHHepaJbHBIX NMOYBAaX B IIePBOM MHHHMyMe Haxo-
aurcs asor, 3ateM ¢ochop. IloTpe6HOCTD B KaJjiuu 31ech MaJasi, a Ha
3aCOJIeHHBIX NOYBAaX NMPHMEHEHHe KaJHHHBIX yAOOpeHHii MOXKeT NOHH-
}XaTb ypOxKaHHOCTD.

Ha mennopupoBaHHBIX 3eMusix ocoGoe 3HayeHHe NpHOGpeTalOT
MHKDO3JIEMEHTBI, HeJJ0OCTaya HX Pe3KO CHHIXKaeT ypoKai, Bbl3biBaeT 6o-
JIe3HH pacTeHHH W yMeHblIaeT HX YCTOHYHBOCTb NPOTHB BpeluTeteil.

Bce noussl HeuepHo3eMHOI 30HBI CHIBHO 0GeLHEHB GOPOM, Upe3BbI-
4alHO MaJo ero AOCTYNHbIX (OpM B I€PHOBO-TJIeeBHIX KapOOHATHBIX
nousax. Ilpumenenne 3gecy GOpHBIX yaoOpeHHil B KoJuuectse 1..2 Kr
6opa Ha 1 ra B OTAesbHEIE TOABI MOXKET CYIIECTBEHHO NOBBICHTb ypoO-
JKaH celbCKOXO3AHCTBEHHBIX KYJAbTYP.

B TopdsaHHKax B GOJNBLIMHCTBE CJy4aeB OLIyLaercs OCTpask He-
JlocTaya MelH, N03TOMY MeAHble ynoOpeHHs B BHIe MHPHTHHIX OrapkoB
HIH cynabdaTa MeAH NMPHMEHSIOT Ha 3THX NOYBaX B NEPBYIO ouepenb.

JKese3zo u Mapranern B GOJBHUIMHCTBE NOYB COAEPXKATCH B JOCTATOY-
HOM KosuuecTBe. Hacto gaxe Habuaiogaercs yrHeTeHHe pacTeHHH H3-32
H36BITKA NOIBHXKHBIX COeIMHEHHH 3THX 3JeMeHTOB. M36GbITOK XKesesa
MoxKeT HabJsogaTbC B KHCJBIX IIOYBaX, Ije pacTBOPHMOCTb €ro co-
eIWHEHUH NOBBIIIAETCS, TO JKe caMoe Kacaercss mapranua. [ToaBux-
HOCTb 3THX 3JIeMEHTOB YMEHbIIAIOT C NOMOUIbIO H3BeCTKOBAHHS KHCJ/bIX
nous. Perynupysi BomHBIH peXHM, MOXHO yNpaBJfATb NOABHXHOCTbIO
3THX 3JIeMeHTOB.

B kauyecTBe MHKpOyHOOpeHHI YyCIeUIHO NPHMEHSIOT XKeJje30coiep-
JKallMe KOMIJIEKCHble COeIHHEHHS — XeJaThl H MapraHueBbifi Ll1aM,
a Takxke MapraHu3HpoBaHHHIH cynepdocdar.

Henocratox Monu6aeHa B NouBe MOXKHO KOMIEHCHPOBATb BHECEHH-

eM MoJn6aeHoBoro cynepgocdara.

Inasa 12. NNIOAOPOAME NOYBbI
M NYTU EFrO NOBBLILLUEHKUS

OnHO H3 OCHOBHBHIX W HauboJiee CYILECTBEHHbIX OTJHYHMI HOYBBI OT
ropHoii mopogbl — 3TO ee o0co60oe CBOMCTBO -— INJIOJOPOAME, T. €.
crnocoGHOCTb yAOBJIETBOPATh INOTPEOHOCTH pPaACTEHHH HEOGXOAMMbBIMH
(bakTOpaMH KH3HH — 3JEMEHTaMH 30JIbHOMl M a30THOH MHILH, BOJOH,
JHOCTAaTOYHBIM KOJHYECTBOM Temsa H Bo3Ayxa. MueiMu cioBamu, moj
IJIOJOPOJHEM NOHHMAIOT CIIOCOGHOCTb IOYBBI NPOH3BOAHTL ypOXKai
pacteHuil. DTo BecbMa CJIOXKHOe CBOHCTBO, ¢opMHpylouleecs B pe-
3yJibTaTe NoYBOOGpa3oBaTENbHOrO Ipolecca.

ITnogopoane 3aBHCHT OT COCTaBa H CTPOEHHS NMOYBbI; COAEPIKAHHS
B Heil a30Ta W 30JIbHBIX 3JIEMEHTOB INHTaHHSA; OT MHOroo6pasHHIX
MHKPOOGHOJIOTHYECKHX, XHMHYECKHX, (PH3HUeCKUX H HH3HKO-XUMHUYECKHX
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TIPOLECCOB, NPOUCXOASAIIHX B NOYBE, a TaKkKe OT GHOJOTHUECKHX OCO-
GeHHOCTefl pacTeHHMil H KIHMAaTHYeCKHX YCJOBHH HX INPOH3pacTaHHS.

B 10 ke Bpems miaopopomue nouBH — He CTOMBKO KOJIHYECTBEHHOe,
CKOJIbKO Ka4eCTBEHHOe CBOWCTBO, NPHYEM [OCTATOYHO AHHAMHYHOE.
T0 OTHOCHTe/IbHOE NOHSTHE, NOCKOJBbKY OAHA H Ta e NOYBA MOXer
6HITD BLICOKONJIOOPOJHON 1JISi ONHOM KyJIBTYPhl H MeHee MJIOJOPOAHOM
L ApYroi.

Ilnopoponsas nousa momxHa oGecreunBaTh pacTeHHs HeOOXO4u-
MBIMH 3/IEMEHTaMH TIHTAHHSA, BOAOH, BO3AYXOM, 06/1afaTb GJaromnpH-
ATHOH TEMIIEPATYPOH M He HMEThb TOKCHYECKHX BelleCTB. DTH CBOHCTBA
TOYBbL MPHHSATO HA3BIBATh (AKTOPAMH H YCJIOBHAMH NJIOJOPOLHsS MOY-
BBl (puc. 12.1). Crnenyer NomyepKHYTb, 4TO He BCEe MOUBHI HMEIOT O/H-
HaKkOBoe IJIONOPOAHE, a C/eOBATEeNbHO, OJHHAKOBYIO NPOH3BOAHTENb-
HOCTb.

B nayynoit nutepartype pasaunuaior caenyroulne BUAbI (KaTeropuwu)
IJIOJOPOAHST TOYBHl: NMPHPOLHOE, HIM €CTeCTBEeHHOe; HC-
KyCcCTBEHHO®, HIH KYyJAbTYypPHOe; NMOTEHQHAalAbHOe, WIH
BO3MOXHOe (CKpPBITOe); (GaKTHYECKOe HAH AEHCTBH-
TE€JNbHOE, 3KOHOMHUYECKOE, MJIH COLHAJNbHOIKOHOM H-
YeCKOe, OTHOCHTEeJbHOe, UIH CPAaBHHTEJbHOE.

Ilpuponnoe nsonopoane obpasyercs B pesyJbraTe IPOSBJAEHHS
NPHPOAHBIX HAKTOPOB H YCJOBHH NOYBOOGPA30BAHHS U 3aBHCHT OT re-
Hesnca, coCTaBa, CBOHCTB NOYB M MOYBOOGpPa3yiomux nopoi. B pas-
JIMYHBIX NPHPOAHBIX 30HAX OHO BHIpAaXKaeTcsl MO-pa3sHOMY, 4TO OCOOeH-
HO 3aMETHO Ha NOYBaX, He NMOABEPraBLUIMXCS OCBOEHHIO H OKYJbTYpH-
BaHuio. [1aBHble KPHTEPHH, XapaKTepH3YIOllHe BBICOKOE €CTECTBEH-
HOe MJIOLOpOAHe, — CTeNeHb 'yMYCHPOBaHHOCTH CJIOfl, €r0 CJOXKeHHe
M OCTPYKTYPEHHOCTb, a TaKXe 0JlaronpusTHble BOAHO-(QHU3HYECKHE H
¢usuKo-xuMuueckue cBoicTBa. [IpH OCBOEHHH M OKyJbTYpHBAaHHH
BC/IEICTBHE NPUJIOKEHHS TPyJda M MaTepHaJbHBIX 3aTpaT NOYBA CTAHO-
BHUTCS CPEeICTBOM MNpPOH3BOACTBA H NMpeJMEeTOM TPyAa, a NPUPOLHOE
NJ10A0pOJHe TIEPEXOAUT B HCKyccTBeHHoe, C/ieoBaTeNbHO, HCKYCCTBEH-
HOe IJIOAOPOJHe CO314aeTCHd INPOH3BOACTBEHHbIM BO3AEHCTBHEM uyeJo-
Beka Ha 3emsio. OHO nposBiseTcs He NapaJjenbHO ¢ NPHPOAHBIM, a
BMecte ¢ HUM. Ilo Mepe yBesnuyeHHs cpoKa MCIIOJNb30BAaHHS 3eMJH, ee
OKYJIbTYPHBAHHsI, HEBO3MOXKHO OTAEJHTb NPHPOAHOE INJOZOPOJHE OT
HCKYCCTBEHHOrO, NPHAaHHOTO I0YBe ¢ MOMOUIbIO NPHJIOXKEHHS YesloBe-
KOM TPyZa M MaTepHaJbHBIX 3aTpar.

ITpu cenbCKOXO3AHCTBEHHOM HCIOJB30BAHHH 3€MJIH HCKYCCTBeHHOe
NJ0J0pOAHE MOBHIILIAETCSA, YTO OTpPaXKaeT Hay4YHBIH, TEXHHUYECKHH H Op-
raHU3allMOHHO-X034CTBEHHBIH YPOBHH 3eMJegnenns. K. Mapxcunnca.n
06 3TOM: «... XOTs NJIOXOPOJHe H SIB/sSeTCS] OOBEKTHBHBHIM CBOHCTBOM
MOYBbI, 5KOHOMHYECKH OHO BCe 2Ke NOCTOSSHHO NOJpa3yMeBaer H3BECT-
HOE OTHOllIelIHe — OTHOUIeHHe K JAaHHOMY YPOBHIO PAa3BHTHS XHMHUE-
CKHMX H MeXaHHYeCKHX CPENCTB arpHKYJbTyphl, a MOTOMY H H3MeEHseTCs
BMecTe C 3THM ypoBHeM pa3BHTHS» *. lckyccTBeHHOe mnJojopojue

* Mapxc K. Kamutan. — Mapkc K., Oureac @. Cou. 2-e 3L, T. 3, 4. 2,
c. 708

144



HauboJiee 3aMETHO NPH OCBOEHHH IIeCKOB, TOP(SIHUKOB, peKyIbTHBALUH
KapbepoB, NPHOPEXHBIX MOPCKHX TEPPHTOPHH, T. e. NOYB C HU3KHM
eCTECTBEHHBIM NJIOLOPOJHEM.

BmecTe ¢ TeM aio6ast mouBa oO6sajaer ONpPeAesIeHHbIM YpPOBHeM
MOTEHIHAJIbHOTO (CKPHITOr0) MJIOZOPOIHS, KOTOPOE Pa3BHBAETCH BMEC-
T€ C NOYBOH M XapaKTepH3yeT ee COCTOSIHHe Ha JAHHOH CTaiHH Pa3BH-

Mumamensnoie Boda s navee

Omeymemeue 6
spedusix dng—=—
pacmenuz sewecms

Bo3dyx
novese

Koprneobumaemo Temnepamypa
0bseM noysst 104851

Puc. 12.1. CxeMa B3aHMO32BHCHMOCTH ()aKTOPOB H YCJOBHiI NJOXOPOAHS MOYBHL
(mo A. H. Cokonosckomy, 1956).

THS H NPH KOHKPETHBIX THAPOJIOrO-KJAHMAaTHUeCKHX ycJoBusx. IToren-
IMaJbHOE TNJIOAOPOJHe BhipaxkaeT MaKCHMaJbHO BO3MOXKHYIO NpPOAYK-
THBHOCTb TNOYBHI, He NPOSABJAIOILYIOCS NPH OJHHX COCTOSIHHSIX M YCJIO-
BHSIX, HO CIOCOGHYIO NMPOSIBUTbCA NpPH APYTHX, Gosiee GJaronpHATHHIX.
ITouBbl, o6sajawniie BbICOKMM MOTEHUHAJbHBIM IJIOLOPOJHEM, OTJIH-
qgapoTcsd OOJbUIMMH 3anacaMu HeoOGXOZMMBIX MHTaTeJNbHbIX BeIeCTB,
KOTOpble, OAHAKO, B HACTOSILIHX YCJOBHSX HAXOAATCH B cjaboioctyn-
HBIX (opMax; XOPOIIHMH BOJHO-QH3HYECKHMH H OHOJOTHYECKHMH
cBOficTBaMH. BHICOKHM OJHOCTOPOHHHMM IOTEHIIHAJIbHBIM IIOJOPOOIHEM
XapaKTepU3YIOTC HH3UHHble TOP(hSAHO-O0JOTHBIE, JYyroBo-6oJIOTHbBIE,
NOHMEHHble ¥ JpYrHe IIOYBbI, NpeBpALAIOLIMECS MOCTe OCYIIEHHS H
CeJIbCKOXO3SIICTBEHHOTO OCBOEHHsI B NOYBBHI C BBICOKHM 3(P()EKTHBHBIM
miaogopoaueM. Ilo ypoBHIO NMOTeHLHaJbHOro MJIOJOPOAHS MOXKHO CY-
IHTb O MEJHODATHBHOM CTOCTOSIHHH NOYB H HaMeuaTb CHCTeMy Heo6-
XOLHUMBIX MeJIHOPATHBHBIX H arpOTeXHHYeCKHX MepONpHATHH, HalpaB-
JIECHHBIX Ha UX KOpEeHHOe yJyYllIeHHe,

®akTHYecKoe NJIOAOPOAHE — 3TO CNOCOOHOCTH NOYBHI YAOBJETBO-
pATb NoTpeGHOCTH pacTeHHil AJs obecneyeHus ypoxasd NHpH JaHHOM
crnoco6e Npou3BOACTBA 6e3 JONMOJNHHUTENbHBIX KanuTa bHbIX 3aTpar. [Ipu
OKYJIbTYPHBAHHH TOYB H HCIIOJNB30BAaHHH HX NOJ, CENbCKOXO3SiCTBeHHbIE
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KyJbTYpbl NPHPOAHOE IJIOAOPOAHE, BKJIOYasy NOTeHLHaJbHOE, mepexo-
IUT B (paKkTHYecKoe, H3MepsieMOe BeJHYHHON ypoxkas. Beanuumna ypo-
Kasi — OCHOBHOH NoKasaTeJb H KOHKPeTHOe BbIpaXKeHHe BBICOTHI (pakK-
THYecKoro maojoponusa. OHO 3aBHCHT OT YpPOBHe#l pa3BHTHs MPOH3BO-
JHUTEJbHBIX CHJI, HAYKH H TeXHHKH JaHHoro ofliecTBa W OT Xapakrepa
NPOH3BOACTBEHHBIX OTHOUIeHHH B HeM. PakTHUeckoe NJA0JOpPOAHE MO-
BbIIIaeTCs N0 Mepe Pa3BHUTHA arpoXHMHH, MeJHOPALlHH H arpOTeXHHKH
BhIpAIIUBAaHHA CEJbCKOXO3AHCTBEHHBIX KYJbTYp H CTPEMHTICH BHIPOR-
HAATbCS C MOTEHLHAJIbHBIM.

OrHocHTe/IbHOE NJIOJOPOAHE IO3BOJSET CPaBHHBAThL yPOBEHb IJIO-
JOpPOIHsl OTHENbHBIX YYaCTKOB 3eMJIH, OTBEAEHHBIX MO KYJbTYphl, H
ONpefiesIATh CTeNeHb BJHSAHHS Ha TNOYBEHHOe IJIOAOPOJAHE COIHAJIbHO-
3KOHOMHYECKHX H NpHPOAHBIX ¢pakTopoB. O6 OoTHOCHTEJILHOM (CpaBHH-
TeJIbHOM) IJIOZOPOAMH TOYBBl M €ro 3aBHCHMOCTH OT HAyYHO-TEXHH-
4ecKHX BO3MOXHocTell ob6mectBa K. Mapkc nucaJ, 4To: «Ta NoyYBa, KO-
TOpasi oKasbiBaeTcs MJIOAOPOLHON AJIs1 JAHHOH CTyNEHH Pa3BHUTHS NpPO-
H3BOJAMTE/JbHBIX CHJ, SBJSETCH HEMJOAOpPOAHOH mjsi 6oJiee HHU3KOH
ctynenu».* OTHOCHTe/bHOE IJIOJOPOAHE 3aBHCHT TaKXe OT BO3JeJbl-
BaeMHBIX KyJabTyp, T. €. JaHHas NoyBa MoxKeT OHTb NJAOJAOPOAHONH AJs
KapTodesis, HO MaJIOMJIOJOPOSHON /15 MILEHHI(BI.

PacnpoctpaHeHo MHeHHe, YTO NOHATHS (AKTHYECKOro U SKOHOMH-
4ecKOro IJoJopoaus HouBbl ajekBaTHb. OIHAKO TaKoe UX OTOXKAECTB-
JIeHHEe NPOTHBOPEYHT MapKCHCTCKO-JeHHHCKOMY YYEHHIO O NJIOJOPOAHH
nouBbl, 160 OHO oOcJabJsieT 3HaueHHe [/ NOYBEHHOro IJIOJOPOAHS
BO3/eficTBHSI O6LIECTBEHHO-5)KOHOMHYECKHX YCJOBHH. DKOHOMHYECKOe
IJIOJOpOJHe, KaK HH ONHO ApYyroe, B HaHOOJbllell cTeneHH 06ycJIOBIe-
HO BJIHSIHHEM COLIMaJIbHO-3KOHOMHYECKHX (PaKTOpOB.

PaccmarpuBasi pasiuyHble onpefeeHHs NOHSATHS IOYBEHHOIo IJIO-
nopoaus, He ciaenyer 3a6biBaTh 06 UX YCJIOBHOCTH H OTHOCHTEJBHOCTH,
NOCKOJIbKY YeTKOH TpaHHLbl MeXAY HHMH YCTaHOBHTb HEBO3MOKHO.
Tax, TpyAHO pasrpaHHYUTb eCTECTBEHHOE H HCKYCCTBEHHOE IJIOLODPOJHE,
noTeHIHa bHOe H (akTHueckoe. OTHOCHTENBHOCTb NOHATHS NJIOKOPO-
U1 MOYBH OTHIOAb He H3MeHseT ero 00beKTHBHOTO COJEPXKaHHsA, 3Ha-
YHMOCTH, PeaJlbHOCTH H HCTHHHOCTH B MapKCHCTCKO-JIEHHHCKOH Tpak-
TOBKe.

Kak oTmeueHo BhIlIe, TOYBEHHOE MJIOAOpPOJHe XapaKrepusyercs OH-
HaMHYHOCTbIO; B IpOLEcCe 3BOJIOLHMH, OCBOEHHS H OKYJbTypHBaHHS
NOYB OHO HENpepHIBHO MoBHILIaercs. [loBrIeHHEe NIOAOPOAHST NOYBH —
3aKOHOMEPHOCTD, NPOSBJsOMascs B HauboabpLIeH Mepe B YCIOBHAX CO-
nuanusma. I1porpeccuBHoe moBHIIEHHe NOYBEHHOro NJIOJAOPOJHS B CO-
LHAJIICTHYECKOM CeJIbCKOM XO3sIiCTBE OTBeyaeT OCHOBHEIM TpefoBa-
HUSIM 3aKoHa, c)OPMYJHPOBAHHOIO MapKCHCTCKO-JIEHHHCKOH (HJI0Ca-
¢ueil, ¥T0 BO3pacralollee NJIOAOPOAHE ecTh obllee, CyllecTBEHHOe, yC-
TOHYUBOE, NOBTOpSKOLIEeCS M OOBEKTHBHO HEOOXOJHMOe B fIBJEHUSX
JKU3HH NOUBHL.

* Mapxe K. Kamuraa. — Mapke K., dureac ®. Cou, 2-e H3A, T. 3, 4, 2,
c. 717.
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HecmoTpss Ha OGBeKTHBHYIO 3aKOHOMEDHOCTb BO3pacTalollero mio-
JOPOaUS TMOYBHI, NOJATBEPKIAEMYI0 MHOTOYHCIEHHBIMH CTATHCTHUECKH-
MH JaHHBIMH IIPOrPECCHBHOIO POCTa YPOXKAHHOCTH CebCKOXO3SHCTBEH-
HBIX KYJAbTYP, B KaNHTAAHCTHYECKOM MHpe OypxkyasHble (HIOCODB H
ydyeHbie SIBJFIOTCS NPHBEPXKEHL,AMH MaJbTy3HAaHCKOH «T€OpHH yOBIBAlO-
1ero NA0JOPOJHs NOUYBLI», KOTOPAsk OPraHHYHO CBA3aHA C MaJbTy3HaH-
CKOH «TeopHell HapojoOHacesJeHHs». DTa TEOPHS BO3BOLHUTCI HMH B
paHr «3akoHa yOHIBalOIlero IJIOAOPOAHS mMOYBbI», CYLIHOCTH 3TOrC
JIXKeHAYYHOrO 3aKOHA COCTOHT B TOM, YTO BCfKOe 106aBOYHOe BJIOXKe-
HHe TPyla M KamuTajla B NOYBY He BeJeT K NPONOPLHOHAJIbHOMY yBe-
JIMYeHHI0 NPHBABKH ypoxkas, a HallPOTHB, YMEHbLIAeT €ro ¢ KaXJbIM
rooM.

OcHoBHasl uaes peakLHOHHBIX TeopHil MaJbTyca 3akJioyaercs B
TOM, 4YTO 6yATO OBl YHCJEHHOCTb HapoOAOHACeJeHHs1 BO3pacTaer GbICT-
pee, ueM cpeicTBa cyllecTBoBaHHs. [losToMy GeaHocTb, HHILUETa, ajd-
HOCTb H arpecCHBHOCTb — HeH36exkHble aTpHOYTHI yesoBedecKoro oG-
HlecTBa, a CJeJ0BaTeJ]bHO, HeH36eKHbl BOWHEI, OrpaHHYMBAIOLIHE YHC-
JIEHHOCTb HaceJieHHsl, HecocTOATe/NIbHOCTE W AHTHHAaYYHOCTh «TEOPHH»
Mausbtyca 6blIH B HOJIHOM Mepe BCKpHITH K. MapkcoM, @, DHresbcoM,
B. U. Jlenuunm. Pasobnauas MoleHHHYyecTBo MasbTyca B Hayke,
K. Mapkc nucan: «BriBoabl MajbTyca no HayyHbIM BonpocaM chabpu-
KOBaHbl «C OIJIAJKOH» Ha TOCNOACTBYIOUIHe KJacChl BOOOILIe M Ha
peaKkLHOHHHE 3JIeMeHThl 3THX FOCNOACTBYIOMINX KJIAacCOB B 0cobeHHOC-
TH; a 3TO 3Ha4uT: MaJabTyc QasbcuGHLHPYET HAYKY B YyrOLy HHTEpecaM
3THX KJaccoB»*,

OmnpoBeprasi 0IHO M3 OCHOBHHIX NOJIOXEHHH «3aKOHa yOBIBaIoOILEro
IJIONOPOAMS] NOYBH», B YAaCTHOCTH yTBepXKAeHHs MaJibTyca O HEBO3-
MOXXHOCTH NIPOKOPMHTb pacTylliee HaceJeHHe C OrpaHHYECHHOH NJIoLLaH
Hawe# naaHetsl, K. Mapkc nucaa: «Bmecto Toro, uto6H 0o6paTHTbCA
K PacCMOTDPEHHIO AeHCTBHTENBbHBIX, €CTECTBEHHHBIX NPHYHH MCTOILEHHS
3eMJIH, BMECTO 3TOro NpuberyH K NOMOLIH TOro MJIOCKOro coobpaxeHus,
UTO HeJsb3s-Ae BJOXKHTb JI060e KOJMHYECTBO KalHTajla B IPOCTPAHCT-
BEHHO OrpaHHYEHHHIH YyacTOK 3eMJH..»** Paszobnauas 3TOT Tesuc
ManabTy3uaHcTBa, ®. durenanc nHcaa: «Ilaomanb o6pabaTeiBaeMoil 3eM-
JIH OrpaHHYeHa — gonycTuM. PaGouas cuia, npuMeHsieMass Ha 3ToM
ImJollany, Bo3pacTaeT ¢ POCTOM HaceJIeHHs; JONYCTHM [aKe, 4YTO BeJH-
4yHNa ypoxkasi ¢ yBeJIMYeHHEeM 3aTpaT TPyAa He Bcerja INOBHIIaeTcs B
TOH XKe CTeleHH, YTO H TPYA; TOTAa OCTAETCH ellle TPETHH 3JIEMEHT ...
Hayka, a ee nporpecc TaK e 6ecKOHeYeH H NPOHCXOZHT, O MeHbIUeH
Mepe, TaK XKe ObICTPO, KaK M POCT HaceJeHHA»**¥,

Oco6o yHHuTOXKalOleH KPHTHKE «3aKOH yOHIBAIOLIEro MJIOJOPOAUSI»
6bl1 noasepruyT B psge pabor B. U. Jlennna. OnpoBeprasi MasibTy3u-
aHCKHH Te3Hc 06 yMeHblualowmeiicsa 3¢ (peKTHBHOCTH NOCJAEA0BaTENbHBX

113 * Mapkc K. Kanuraa. — Mapkc K., duressc ®@. Cou. 2-e u3n., T. 4, u. 2,
c. X
#* Mapxc K. Kanuran. — Mapke K., dureasc @. Cou. 2-e H3A., T. 3,9. 2, c. 848.

*¥* Oneeavc P. HabpockH K KpHTHKe IOJHTHYECKOH SKOHOMHH, — Mapke K.,
Aureasc ®. Cou. 2-e u3fn, 1. 1, c. 568.
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BJIOXKEHHH TPyna M KamuTaja B seMiegpenane, B, Y. Jleuun nucan: <k
4yeMy CBOAMTCH «OYEBHAHOCTb» IIPECJOBYTOIO <«3aKOHa YGHIBAaIOLIEro
nJ1040poaHs NouBbi»? K TOMY, YTO ecsin Gbl NOCAEAYIOLIHE NPHIIOKEHHUS
TPYJa H KanuTaja K 3eMJie JaBaJii He YMeHbIIalolleecss, a 0JUHAKOBOE
KOJIHYeCTBO NPOAYKTa, TO TOrja He3auyeM Oblyio O6b BooOuie pacUIHPSATh
3anailki, Toraa 106aBOYHOe KOJIHYeCTBO xJe6a MOXKHO GBLIO GH Mpo-
H3BOAUTH Ha MNpeXHEM KOJHYecTBe 3eMJIH, KaK OB MaJio 3TO KOJIH-
4eCTBO He GBblJIO, TOTrJa 3eMJIeesHe BCEro 3eMHOTO L1apa MOXHO GHUIO
OBl YMEeCTHTb Ha OXHOI JecATHHe»*,

B cratee «Kagerckuit npogpeccop» B. U. Jlenun nucai: «M3pecrublit
3aKOH najalolledl Npou3BOAUTEJNBHOCTH eCTh CTaphIil Gyp2Kya3HbIH XJaM,
cayXaluit 041 Onpasdanus KAnuraiu3ma B PyKax HeBeXJ H HaeMHBIX
yuyeHbIx Oypxkyasuu»**. A B pabore «ArpapHblii BONPOC H «KPDHTHKH
Mapkca» JleHnH, KPHTHKYSl «3aKOH yGbIBaIOLIEro MJIOJOPOIHsI NMOYBH »,
NOJYePKHYM: «..UTO 3TOT AOBOA mpejcTaBisier H3 ceba Geccomepxa-
TesbHYI0 abCcTpaklMio, KOTOpasi OCTaBJIsSIeT B CTOPOHE CaMmoe IJIaBHOE:
YPOBEHb TEXHHKH, COCTOSIHHE NMPOH3BOAHTEJBHBIX CHJI» **¥,

C MarepHaJHCTHYCCKHX NO3HLHA K NOYBEHHOMY IJIOAOPOAHIO NMOA-
XOMHJH peBOJIIOLHOHepH-neMokpaThl [lucapes, T'epiien u Uepubliles-
CKHii, KOTOpBEIE BEpU/IH B NPOTrPeCCHBHOE MOBHILIEHHE TJIOAOPOAMs HOY-
BhHl Ha OCHOBE Pa3BHTHS HaYKH M TEXHHKH H M3MEHeHHs] OOLIeCTBEHHHIX
OTHOLLIeHHH.

Cepbe3HOll KPHTHKE «3aKOH YOBIBaIOIEro MJOAOPOAHS> MOJBepraJ-
cs1 psIIOM NPOrPEeCcCHBHBIX OTeYeCTBEHHBIX yueHmXx — S1. A. JIunoBcKuM,
B. B. Hdokyuaesbim, I1. A. KocteiueBeiM, B. A. MuatotuHelM u Ap. 3a-
CJyXKHBaeT 0co60ro BHHMaHHS BbicKa3biBaHHe MHJIOTHHA O BO3MOXK-
HOCTSIX HENpepBIBHOTO MOBBIILICHHS NJIOAOPOJHS, Ile OH, B YACTHOCTH,
ckasan: «[IpousBopuTesbHasi cuJa 3eMJu Moxker OHITb yBeJHUHBaeMa
U pa3BuBaeMa 10 GECKOHEYHOCTH BCJEACTBHE NOCTOAHHOIO yBeJHYEHHs
B YHCJIe NPOH3BOJHTENEH H B KOJIHYECTBE KalUTaJoB, BCJIEICTBHE, Ha-
KOHel,, YHHUTOXKEHUs] TeX NPHUHH, KOTOPhle 3aMe[JISIOT HBIHYE yCHeXu
M Pa3BHTHE CEJIbCKOTO XO3sHCTBa» ****, :

ITporpeccuBHOE NMOBHILEHHE MJIOAOPOJAHS NOYBH — 3aKOHOMEPHOCTD,
Ha KOTOPOi OCHOBAHO ONpejesieHHe MOHATHS O NOYBE Kak O NMPHPOA-
HOM pa3BHBAIOHIEMCsI TeJle, MPOXOASIUEM NyTb OF GeCIIOLHOH 1N0YBO-
o6pasyiouleil MOPOAbl A0 NMOYB € HX OOraThiM eCTECTBEHHBIM IJIOLOPO-
JveM, KaKHMH SBJSIOTCS, HAIpHUMep, YepHO3eMBl H JApyrue mousbl. Ho
II0OCKOJIbKY NOYBEHHOE IJI0JOPOAHE 00YCJIOBIMBAETCSA KAK NPHPOAHBIMH,
TaK M COLHAJbHO-3KOHOMHYECKHMH (haKTopaMH, TO 3aKOHOMEPHOCTb
IIPOrPeCCHBHOTO IOBBIIIEHHs NJIOAOPOAHS MOYBH B HauGoJbLIeH cTe-
NeHH NpOSIBASETCS B YCJOBHAX COLHAJHCTHYECKOro CEeJIbCKOXO35HCT-
BeHHOTO crnoco6a npousBojcrsa. O6 3TOM KpPacHOPEYHBO CBHIETE/BLCT-:
BYIOT JaHHbie NOBBILIEHHS YPOXKAHHOCTH 3€PHOBBIX KyJbTYp B €BpO-.

* Jlenun B. H. ArpapHbii Bompoc H «KpHTHKH Mapkca», — TloaH. co6p.
cou., T. 5, c. 104. ,
#% JTenun B. H. Kagerckuit mpogeccop. — Iloas. cobp. cou., T. 22, c. 153.

#++ Jleyun B. H. ArpapuHil Bompoc H «KpHTHKH Mapkca»., — IloaH. coGp. cou.,

T. 5, c. 101.
w#kx Mypwotun B. A. Ws6p. mpoussenenusi. — M.: TocnoJHTH3AAT, 1946, c. 135.
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neiickoit yactu CCCP ¢ 5,9 u/ra B 1918 r. g0 18,5 njra B 1980 r.,
a B YCCP — po 27 u/ra.

OnHako 1/ NMOCTOSIHHOTO NOBHIIEHHS NJIOAOPOMAHs IOYB HEOGXO-
JMMO KOpeHHbIM 00pasoM yJyyillaTb HX (H3HUECKHe, BOJHbIE, TEIJIO-
Bble, XHMHYeCKHe H OHMOJIOTHYeCKHe CBOHCTBA, NOOGHBAThCS ONTHMH3a-
IMH BOJHOrO, BO3AYLIHOrO, TENJOBOrO M MHLIEBOr0 PeXHMOB, ITO
JOCTHraeTcs NyTeM NPHMeHEHHS HayYHO O0OCHOBaHHBIX IIPOrPECCHBHBIX
CHCTEM 3eMJeJeNHs, T. €. IPaBHJAbHBIX ceBOOGOPOTOB, AHGGDEpeHIHpO-
BaHHBIX crnoco60B 06paboTKH NouBbl, HanbGoJjee pallUOHAJIbHBIX CHCTEM
yaoOpeHHs, a TaKxe KOMIIJIEKCHBIX CeJlbCKOXO3SHCTBEHHBIX MeJHOpa-
Iuf, BKJIOYAIOUINX THIPOTEXHHUYECKHE, XHMHUECKHe, CTPYKTypHBbIe,
TemJIOBble H JIeCOMeJHOPalHH, OCYIIECTBAIEMBIX C YIeTOM KOHKPETHBIX
NOYBEHHO-THAPOJIOTHYECKHNX H KJHMaTHYECKHX YCJOBHH HaHHOro pe-
ruoHa. KoMnijiekcHble CeJIbCKOXO35HCTBEHHble MeJHODPALHH, HAapALy CO
BCECTOPOHHEH MeXaHH3allMell W XHMH3alluell — BaXHefiline daKTophl
HHTEHCH(OUKALHH CeJbCKOX03HCTBEHHOrO MPOH3BOJACTBA, IMOBHIIEHHS
YPOXaHHOCTH CeNIbCKOXO03SHCTBEHHBIX KYJbTYp Ha OCHOBE HOCTOSHHO-
ro NPOrpecCUBHOro NOBBIIIEHHS NJIOJOPOAHS NOYBHI.



YACTb II. ATPOMENHOPATHBHbLIE OCOBEHHOCTH
OCHOBHbIX THNOB NO04YB CCCP—OBbEKTOB MEJIHOPALKHA

Fnasa 13. OCHOBHbIE CBEQEHMS O FrEHE3UCE
U KNACCUDUKALIMM NOYB

Ha tepputopun CCCP, kak u APYTHX CTPaH U KOHTHHEHTOB, cop-
MHpOBAJIOCh M MPOJOJIKAET Pa3BHBAThCs 60JblIOe pasHOOGpasHe MOYB.
Onnako, HecMOTps Ha 9TO OOJBIIMHCTBY IIOYB IHpPHCYIL Psf
o6IIKX YepT CTPOEHHS, MOP(OJOrHH H CBOHCTB TBEPHOH, XKHUAKOH H
razoo6pa3Hoii ¢a3, MOCKOJbKY B NPHPOJe MOYBHI, HX CBOWCTBA BO3HH-
KaJd, POPMHPOBAJIHCh H NPOJOJIXKAIOT Pa3BHBATbCS 10J BO3JEHCTBHEM
M NpH OMNpelesieHHOM COYETaHHH YCJIOBHH H (aAKTOpOB nousoo6paso-
BaHHUS: KJHMAaTa, PacTHTEJbHOCTH, NMOYBOOOPa3yIOIIHX MNOPOM, peJibe-
¢a, 6HoJIOrHYecKHX (paKTOPOB NpPH Pa3/IMYHON YBJIAXKHEHHOCTH H BO3-
JneficTBHM Ha MOYBy 4eJoBeka. Bc/eacTBHe TOro, yTo Ha NOBEPXHOCTH
3eMJIH ONHCaHHble Bhillle PaKTOPbl H YCJIOBHS BBICTYNAIOT He XaOTHYHO,
a B ONpeJesIeHHOM KOJHYeCTBEHHOM COYETaHHH IO 30HaM, TO B ¢op-
MHPOBAHHH, PAaCIPOCTPAHEHHH NOYB — INPOU3BOJHBIX 3THX ()aKTOPOB
U yC/IOBHH — TakKe Hab/10KaloTcs ONpejesieHHble 30HAJ/bHbIE 3aKOHO-
mepHoctd. Dosblioe pasHoo6pasue (akTopoB M YCJIOBHH, CTENEHb HX
BHIPAXKEHHOCTH H COYeTaHHe CO3Jal0T ONpelelieHHble 3IKOJIOTHYeCKHe
yCJIOBHSI NPOTEKaHHsi NOYBOOGPaA30OBaTeNbHOro mnpouecca 1 (HOpMHPO-
BaHMA NOYB, CBOHCTBEHHbBIe [JI51 JaHHOH KOHKPETHOM 30HBI.

ITpu 3TOM Ta MJH HHAsl 30HA, 06/1aCTb H IaXKe YYaCTOK NMOBEPXHOCTH
CyLId HMEIOT CBOH MHKDOKJIMMAT, BOAHBIA peXHM, PACTUTENbHBIH H
JKMBOTHBIl MHMp, MHP MHKDOOPIaHH3MOB, a Takxke 0coOblii THI 0OMeHa
BELIECTB H 3HEPrHH, COCTaBJAIOIlHe eIHHbIH HeNpepblBHO pa3BHBA-
[OIHICA MPUPOAHBIA KOMILIEKC, HMeHyeMbiii 6 HOreom e HO30M.

13.1. Pa3sMTHe M 3BONIOLMSA NOYUB
B KOHKPETHbIX YCNIOBMAX COUETaHMS YCNOBHH
u ¢paktTopos nousocGpasceaHus.
3CHanbHOCTh NCUYBEHHOrC NCKPOBA

CrpoiiHoe nua/jeKTHYeCKOe y4yeHHe O BO3HHKHOBEHHH H Da3BHTHH
MOYB, MX reHe3Hce B KOHKPETHBIX YCJIOBHSIX OCHOBAHO Ha yueTe BO3-
LefiCTBHS ONpeJeNeHHOro coueTaHust (GakTOpoB MouBOOGpPa30BaHHS.

K/auMaT Kak yc/0BHe NOYBOOOpa3oBaHHs (aTMocepHBIi, OYBEH-
Hbill, MAaKPO- H MHKPOKJMMAT) BJIHSIET Ha Ipouecc NoyBooGpa3oBaHHs
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B IlepPBYIO o4yepe/b NPHU NOMOLIY COJHEYHOH paJHallui H AMHAMHYECKHX
npoueccoB B aTMocdepe, HepeHOCAWIHX BJary u rtemno. CoJsiHeyHas
pagvanHs — TIJaBHBIH MCTOYHHK HEPTrHH g GHOJOrHYeCKHX npouec-
coB B noyse. Biara ocajgkoB, nonazas s Housy, NorJolllaeTcs pacre-
HHSIMH M BO3Bpallaercs B arMmocdepy HOCPEICTBOM TpPaHCIHPaUHH
pacTeHHi H yepe3 (pH3HYeCKOe HCNAPEHHe C NOBepPXHOCTH moysbl, Om-
pelleJieHHOe coYeTaHHe TeMIepaTyPHBIX YCJOBHH H BJIaXKHOCTH oOmpe-
JeJsieT TeMNbl H XapakTep CO3JaHHS H pPasJIOXKEHHS OpPraHHYeCKOro
BellleCTBa, CKOPOCTb H HalpaBJieHHe MpPOLECCOB BHIBETPHBAHHSA H
noyBoo6pa3oBaHH4.

Penbed Bcerza BHICTyNaeT Kak KOCBEHHBIH (pakTop noyBooOpa3oBa-
Hus. Ero posb cBOAMTCS K NepepacrpeieseHHIO 3J1eMeHTOB KIuMara —
COJIHEYHO! 3Hepruu (TemJsia) H BJArd B NOYBE. YKJOH MECTHOCTH B 1...°
I02KHOH 3KCNO3HLHK OGecneydBaeT NoJyYeHHe Telsa HaHHBIM Y4acTKOM
6osiee uem Ha 100 KM 10XKHee ero AeHCTBHTENbHOTO DaCHOJIOXKEHHS.
Ilpn onHHAaKOBOM BHINafeHHH OCAAKOB Ha DPOBHYI0O MECTHOCTb H Ha
CKJIOHHl NOYBa Ha CKJOHe BCerja cylie, Tak Kak BoJa CO CKJIOHOB B
BHJe IOBEPXHOCTHOI'O H IOANOYBEHHOIO CTOKOB CTE€KaeT B IOHHMKeH-
Hble 3JIeMeHTHl pesbeda. [ToBepXHOCTHBIN CTOK YHOCHT TaK¥Ke BePXHHH,
KanboJiee NMJIONOPOAHBIN T'yMYCOBHIH cJjoil mouBwl. [Ipu 3ToM npoucxo-
IHT TJIOCKOCTHasi U riayOHHHAsi 3pO3Hsl, CMBIB H pa3MbiB IIOYB. ¥YMeHb-
uleHHe BJarooGecrneyeHHOCTH M 3alacoB 3JEMEHTOB MNHTaHUsl pacre-
HUH — OCHOBHAas INpHYHHA TIOHHXKEHHS YPOXKaeB BO3Je/bIBAeMHIX
pacTeHHH Ha CMBITHIX (3pOJHPOBaHHBIX) NOYBaX.

[Ipn KOHKpETHOM COYeTaHHH YCJIOBHH H (paKTOpPOB MOYBOOGpa3oBa-
HUSl HEKOTOpBble H3 HHX B JaHHBIX YCJOBHAX SBJAAITCS BeAyIHMH,
OKa3blBaIOT pellaionlee BIHSAHHE Ha XapaKTep W HalpaBJeHHe INOYBO-
o6pa3oBateabHoro npouecca, Haunbosee yacTo Takoe JOMHHHpYIOIlee
BJMSIHHE Ha NoyBooOpa3oBaHHe OKa3blBaeT NOyBOOOpasyoolias NOpOAa,
NOCKOJIbKY HMEeHHO OHa 006ycJIOBJHBaeT HaJH4YHe TaK Ha3blBaeMbIX
HHTpPA30HAJbHHX NOYB (CO CBOHCTBAMH, He XapaKTePHHIMH [Js AaH-
HOH 30HBI). DTO, HanmpHMep, YepPHO3eMHble NOYBH BO BJaguMmupckoi
o6JsacTi, ryMycHO-KapOOHaTHBIE MOYBH («PeHI3HHBI») B 30He [Tosechd
n ap. B noao6GHbIX cyyasx NpH nepeyBJakHeHHsX 06pa3yloTcss HHTpa-
30HaJIbHble GOJIOTHEIE NOYBDI.

Buonornueckuit ¢pakTop 06beAHHSCT BAHSHHE PA3JHYHBIX OPraHH3-
MOB (XKHBBIX H MepTBhIXx — mo B. B. JlokyuaeBy) Ha nousooGpaso-
BaHHe.

MHoroo6pasue BJIHSIHHS DPacTHTeNbHOCTH H CONYTCTBYKOllero e
JKHBOTHOTO MHpa Ha 3BOJIIOLHIO NMOYB xopollo nokasan B. P. Buibamc
B €ro YYeHHH O POJIH pacTHTeNbHBIX (opMaluii B N0YBOOGPA30BAHHH.
OH nopyepkuBaJ cneuMUKy BJIHSHHA Ha NOYBOOGPasoBaHHe KHCJBIX
NPOAYKTOB rpuGHOrO pa3J/oXKeHHs JecHOro (XBOHHOro) omajga M Tpa-
BSIHHCTBIX (pOpMalLuil, KOTOpble B COYETAHHH C APYIHMH (PaKTopaMmH
(nouBooGpasyiouiasi nopoja, KHC/Able MPOAYKTHl PasJoKEHHs JIECHOM
HNOJACTHJKH) INPHUBOASAT K (POPMHPOBAHHIO HAa MOPEHHBIX OTJIOXKEHHAX
NOJ30JHCTBIX T0Y4B, a NPOLYKTH pPa3/IOXKEeHHsI TPaBSAHHCTBIX PacTeHHH
Ha Jecce — uyepHO3eMOB. Tak Kak 3aKOHOMEPHOCTH reorpagHueckoro
pacnpocTpaHeHHsi NOYB ONpeJesSIOTCH NPUPOAHBIMH YCJIOBHSMH, B3f-
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Puc. 13.1. Cxema mouseHHo-reorpaduyeckoro pakionupoBauuss CCCP (cocrasJiena
IMoysennbiM uHCTHTYTOM uM. B. B. Jokyuyaesa u COIIC AH CCCP).

1. Moaspuuiit (xonomubift) mosic: I 1 a. ApKTHYecKas 30Ha apKTHYeCKHX H TYHAPOBLIX IOUYB,
I 1 6. Cy6GapkTHuecKasi 30Ha TYHAPOBbLIX IIOYB.
1I. BopeaabHBili (yMepeHHo XonoaHeiil) mosic: 11 1. 3anapnHas ayroso-secHas oGaactb. II 1 a.
XBOHHO-LIHPOKOJHCTBEHHO-IeCHasi 30Ha OYypPhHIX H /[A€PHOBO-NOA30JHCTHIX mnouyB. II 2. Llentpanab-
Hasi TaexHo-JecHass oGjactb. Il 2 a. Cesepo-TaekHasi NOJA30Ha TFJeeBO-NMOA30JHCTHIX MOYB.
II 2 6. CpenHe-TacxKHasi noj3oHa noas3oaMcteix mous. II 2 B, JOXHo-TaeXkHasi NoA3oHa Aep-
HOBO-NOA30JMHCTHIX NouB, II 2 r. JIMCTBeHHO-JeCHas 30Ha cepbix JecHbX mous. II 3. Bocrouso-
CH6GupcKasi MepaJoTHO-TaeKHasi o6Gaactb. II 3 a. CeBepo-TaeXHass NOA3OHA IJI€EBO-MEP3JIOTHO-
TaexXHpiXx nous. II 3 6. CpeaHe-TaexxHass NOA30HA MEP3JIOTHO-TA€XKHBIX H IaJieBbIX IOUYB.
II 3 r. IOXHO-TaeXHasi NOA30HA AEPHOBO-MEP3JOTHO-TAEKHBIX ONOA30JMEeHHHIX mous. Il 3 B.
JIMCTBeHHO-/IeCHasl 30Ha CcepuiX JecHbix nouB. Il 4. JlaspHeBOCTOYHAS TaeXHO-JYroBO-JleCHas
o6nacth. II 4 a. JlyroBo-iecHas 30Ha JepHoBbix nous. II 4 6. TaexHo-JecHass 30Ha HOA30-
JIMCTHIX M KHCJBIX HEONOJ30JIEHHBIX IOYB.
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II1. Cy66opeanbuniit (ymepennsift) mosic: 111 1. 3amagnas GyposeMHo-NMecHast o6nactb. IIT 1 a.
LIHpOKONHCTBEHHO-JIECHAsl 30HAa ONOA30JEHHBIX M THIHYHBIX OYPBIX JecHbiXx mous. III 2. Lich-
TpaJibHasi JIeCOCTeNHass H cTenHas o6.actb. III 2 a. JlecocTenHass 30Ha OMOA30JEHHBIX, BbiLe-
JIOYEHHBIX H THNHYHBIX yepHo3emoB. III 2 6. CrenHas 30Ha OGHLIKHOBEHHBIX M IOXKHBIX YE€pPHO-
demoB. III 2 B. CyxocrenHasi 30Ha TeMHO-KalUTAHOBHIX H KalTaHOBHIX mouB. III 3. BocToynas

6yposeMHO-necHast o6aacte. III 3 a. XBOHHO-IUMPOKOJNHCTBEHHAsi Jecnas 30Ha OYPbIX JECHBIX
H JEePHOBO-NMOA30JHCTLIX mnousB. III 4,

IlycTbIHHO-CTeNMHass W MNyCThiHHass o6aactb. III 4 a.
IlycThIHHO-CTeNHasi 30Ha CBETJIO-KAWITaHOBBIX H Oypeix mnous, III 4 6. IlycTeiHHass 30ma ce-
po-6ypuix nous. III 4 B. IlpeAropHo-nycTHIHHO-CTENHast 30Ha MaJIOKapGOHATHBIX CEPO3EMOB.
II1 5. Bbicokoropnasi nmycTbiHHasi 06JacThb.

IV. Cy6rponuueckuif ymepeHHo Tenablii nosic: IV 1. Cy6rponnueckasi yMEpPEHHO TemnJas BJaX-
Ho-JNecHasi o6aactb IV 1 a. 30oHa BJaXHBIX JIECOB C JKeJTO3€MaMH M KpacHozeMaMu. IV 2.
Cy6Tponuyeckasi yMepeHHO TemJast KcepoduTHo-iecHass o6aactb. IV 2 a. 30Ha KopHUHEBHIX H
cepo-Kopu4yHeBbiX Moy, IV 3. Cy6TponHueckass yMepeHHO Tenaasi NYCThIHHO-CTENHAsi H NYCThbiH-
nas obuaactb, IV 3 a. IlycThiHHast 30Ha IOXKHBIX cepo-6ypmix mnous. IV 3 6. Tpenroprno-nyc-

THIHHO-CTEMHAS 30HAQ CCPO3CMOB.



THIMH B HX B3aHMHOH CBSI3M H o6ycJoBJIeHHOCTH, TO B. B. Jlokyyaes B
pabore «K yuenuio o somax mpupoabl» nucan: «IlockoaeKy . . . Bce
BaXKHeHllMe 10YBOOOpa3oBaTeJH pacnpelensioTC Ha 3eMHOH Io-
BEePXHOCTH B BHJ€ MOSICOB HJH 30H, BBITSHYTHIX 6oJiee Wy MeHee Ia-
pa/JiebHO 1IHPOTaM, TO HEH36eXKHO, YTO W NOYBH — HAIUM YEPHO-
3eMbl, NMOA30JIBI H Np. — AOJIKHBI PaclpOCTPAHATHCA 1O 3eMHOH Mo-
BEPXHOCTH 30HAJ/IbHO, B CTPOrOii 3aBHCHMOCTH OT KJHMara, pPacTHTE/b-
HOCTH H IIP».

[TouBenHo-6HOKIMMAaTHYECKHE TOsICA Pa3AESAIOT Ha NMOYBEHHO-GHO-
K/JIHMaTHyeckue 06/1aCTH, XapaKTepU3yIOIHecs oNpeaeleHHBIMH THAPO-
TEPMHYECKAMH YCJOBHUSAMH. Pasjuyalor o6JacTH ¢ TaKHMH THIAMH
PacTHTe/JIbHOrO IOKPOBa: BJa)KHble — ¢ JeCHbIM (TaeXHBIM) HJH
TYHIPOBLIM; MNepexXoJHble — CO CTENHBbIM, KCepOogHTHO-JIECHbBIM H ca-
BaHHBIM; CyXHe — C NOJYNYCTBIHHBIM H MYCTHIHHBIM,

[TouBenHbIli MOKPOB NMOYBEHHO-GHOKIMMATHUECKHX 06JacTeil cocTo-
UT H3 30HAJbHBIX M CONYTCTBYIOIIHX HM HHTPa30HAJbHBIX NMOYBEHHBIX
THNOB, MO3TOMY B KaXAOH 006J1aCTH BHJE/SIOT ellle IOYBEHHBIE 30HBI
KaK apeaJ 30HaJbHOTO NOYBEHHOrO THNA W COMYTCTBYIOIUHX €My HH-
TPa3oHaJbHbIX NOYB. BHOK/IHMaTHUYeCKHe YC/IOBHS B mpelenax MOYBEH-
HBIX 30H He BIIOJIHE OJHOPOJHBI, NO3TOMY reHeTHUeCKHe NOYBEHHbIE
THIIBl PaCYJeHSAI0T Ha HOATHNBI, YacTO BBIAENsSl B Mpexesax 30H HOJ-
30HbI ¥ 060C006J151 10 IPOCTHPAHHIO MOYBEHHBIX 30H NOYBEHHbIE (DalLMH H
npoBuHuuH. CxeMa mouBeHHO-reorpaduyeckoro pafionupoBanusi CCCP
nokasaHa Ha puc. 13.1.

B ropubix 06/1aCTsIX IPOSBJISAETCS BEPTHKAJIbHAs 30HAJIbHOCTD IIOYB.
OCHOBONOJIOXKHHKOM YueHHs1 0 Heil TakXe siBasercs B. B. Jlokyuaes.
OH OoTMeTHJ1 H3BECTHYIO aHAJIOTHI0O MEeXJAYy CMEHON BepTHKaJbHBIX I0Y-
BEHHBIX 30H IIDH HOJAHATHH B rOPBl H CMEHOH TOPHU30HTAJbHLIX [OYBEH-
HBIX 30H, €CJIH JBHMaTbhCs OT NMOAOLIBHI FOPH K CeBepy.

YyeHHe O NOYBEHHO-KIHMATHYECKHX (allMsiX U NMPOBHHIUUSAX paspa-
60TaHO MO03XKe yyeHHs O 30HAJbHOCTH NOUYB. 3HAUYMTE/]bHBIH BKJIaj B
ero passutue BHecsu JI. M. IIpacosos, H. I1. T'epacumoB u ap.

13.2. NousccBpazcearenbHbii npolece,
€rc TMNbl, TAKCCHCMMUYECKME efiMHMIIbI NOUB

ITousoob6pasosaresbreli npoyecc — npoyecc o6pa308aHUSL NOYBbL
U3 MaTepuHCKol 20pHOL nopodsl no0 8ausHUeM OeliCT8US HA Hee HU-
8blx 0p2anu3mos u npodyxkros ux meraboausma u pacnada. O BO3HH-
KaeT Ha KOHTaKre JHTOChepnl H OHocdephl B pe3yJbTaTe HX B3aHMO-
nefictBusi. Hapsany ¢ autocdepoit u 6Hoctepoit B nouBooGpasoBaTelib-
HOM Ipouecce y4acTByIOT atMocepa u rugapocdepa. OcHOBHOI HCTOYU-
HUK 3HEPruH No4yBooGpas3oBaTeNIbHOIO Mpolecca — COJHeYHAs 3Hep-
rus. IlouBooGpa3oBaTenbHblil npolecc NPOMCXOIHT B IPABHTALlHOHHOM
nosie 3eMJIH, OH BKJIOYaeT pa3HOOGpa3Hble XMMHYECKHe, (PH3HUECKHE H
OunoJiornyeckde fBjeHHsd. DoJsbllloe M HanpaBJ/ieHHOe BJHSAHHE Ha I0Y-
BoOGpa3oBaHue B COBPEMEHHYIO 3IOXy OKa3blBaeT MeJHOpalHs MOYB.

BbljensiioT nepHOBBIH, MOL30JAHCTHI{l, COJOHUOBBIH,
GONOTHH HJAAaTe P HTH B THNB NOYBOOOGPA3OBAHHUSA.
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JepHOBH I THI MOYBOOGPA30BaHHsI OTJAHYAETCH HAKONJEeHHEM B
BepXHeH 4acTH NOYBEHHOTO NMPOQHJA ryMyca U3 OCTaTKOB TPABAHHCTOH
pacTuTeJbHOCTH, 06pa30BaHHEM KOMKOBAaTO-3€PHUCTOMN CTpyKTypHI. I1po-
‘TeKaeT OH HaHOoJiee BHIPAXKEHHO NOJ JIYrOBOH (CTeIHOH) TpaBSHHCTOMH
pactutespHocTb0. Ilo 3TOMY THNy 06pasyroTCs 4YepHO3E€MBI, JyrOBble
NOoYBHI, TOYBHI CTeNeH — KallTaHOBBIe, 6ypble H AD. .

[TogsoauctTol it TN MoyBoOGpa3oOBaHusl 3aKJOYaeTcs B Paspy-
IIEHUH NEePBHYHBIX M BTOPHYHBIX MHHEPAJIOB MOJ AeHCTBHEM MHKpPOOp-
raHu3MOB, OPraHHYECKHX KHCJOT, 00pasylolluXcs NpH pas/oXKeHHH
PacTHTEJNbHBIX OCTATKOB, H B BBIHOCE IPOJYKTOB Pa3pyLIEHNs] B HHKHIOK
YacTb MOYBEHHOTO MPOQHUJS MM 3a €ro npenenbl. IT0 — OIUH U3 NPO-
LIeCCOB, NPUBOJALINI K GOPMHPOBAHHIO OCBETJIEHHOrO (3/I0BHAJLHOIO)
ropu3oHTa nouyBeHHOro npoduas. OH MoXeT NPOTEKaTb B LIHPOKOM
JuanasoHe COYeTaHHS (aKTOPOB NOYBOOGDPA30BAHHS B YCJOBHSX IPO-
MBIBHOT'O MJIH NMEPHOJHYECKH NPOMBIBHOTO BOIHOro pexuma. Ilpoayk-
THl 10J30J1000pa30BaTeJbHOr0 Npolecca NoYBooGpa3oBaHUs — MNOJ30-
JiMCThle MOYBBHI — MOA30JbI, MOYBBl H3-IOJ, 30/bl» (IO LBETy BepxHe-
ro CBETJIOrO rOpH30HTa) M OJIM3KHe K HUM — JI€PHOBO-IOI30JHCTHIE,
JIepHOBO-TJIeeBble NOYBBI TaeKHOH H JIECHO! 30H.

IToa3onoo6pa3oBaHne B COBPEMEHHOM NpPEACTaBJEHHH — 3TO cove-
TaHHE INPONECCOB MOA30JHCTOrO, OrJIEEHHs H JecHBaxa (WJ1JIHMepH-
3allii) — INepeMelleHHs B NPOQHIe NOUBH HIHCTOH (pakuHu Ge3 ee
XHMHYECKOro pa3pylleHHs.

ConoHBOBH# THI — npolecc 06pa3soBaHus COJOHUOBBIX NMOYB,
Mop(oJIOrHuecKHe H (PU3HKO-XHMHUYECKHe CBOHCTBA KOTOpPbIX 06YyCJIOB-
JIMBAIOTCH HaJluyHeM OOMEHHOTO0 HATPHS B MOTJOIIAMIOLIEM KOMIJIEKCe
noyBbl. Bo BJaXKHOM COCTOSIHHH COJIOHLOBble NOYBBI BHICOKOJHCNEPCHBI,
BSI3KH, JIUNKH, CHIbHO HAaOYyXaloT, B CYXOM COCTOSIHHH — CJIMTHIE, TBEp-
Zble, TPeLUIMHOBAThle, NPH3MATHYECKOH, KOMKOBATOH HJH CTOJGYATOH
CTPYKTYPHL.

BonoTHB I Tu N — nouBooGpa3oBaHue xapakrepuayercs GopMu-
pPOBaHHEM MOYB B YCJOBHSX H3GBITOYHOrO YBJIAXKHEHHS (NOBEPXHOCTHO-
ro WJH TPYHTOBOIO) INOJ CrelH(pHYECKOH BJaro/0GHBOI pacTHTE/Nb-
HOCTbI0. IIpodusb GONOTHBIX MOYB CBePXy HauHHAETCS TOP(SIHBIM ro-
PH30HTOM, KOTOPbIH NOACTHJ/AETCS OPraHOTeHHOH nopojoil — Topdom,
npencrasasiomum coboil norpe6eHHble 0 3aKOHCEPBHPOBaHHbIe NIOYBEH-
Hble TOPH3OHTHI.

KpoMe ONHCaHHBIX YeTHIpeX OCHOBHBIX THIOB NOYBOOOPa3oBaHHS,
HHOTZa BbIAEJAIOT KaK CaMOCTOSITE/bHbE TaKXe TrJeeBbl i H N aTe-
P U T H B H IpOLECCH.

B npHPOAHBIX YCJOBHAX NepeyHc/eHHble OCHOBHHe MOYBO0Gpaso-
BaTeJbHble NPOLECCH He NPOTEKAIOT B «YHCTOM» Buue. Ilepemexasch
BO BpPEMEHH H B IPOCTPAHCTBE, OHH B3aHMOJEHCTBYIOT, HaK/IablBAIOT-
csi Apyr Ha Apyra, YTO NPHBOJHT K BO3HHKHOBEHHIO GOJIBLIOTO 4HC/A
THIIOB NOYB KaK TaAKCOHOMHYECKHX NOYBEHHBIX €JHHHIL

OcHOBHasi TaKCOHOMHYECKas eIHHHIa COBPEMEHHOM xnaccuqomxa-
L[MH TOYB — TreHeTHYECKHi MouyBeHHbIH THN. KaXablil MOYBEHHBIH THUI
pasBHBAeTCs B OJHOTHIIHO CONPSKEHHBIX GHOJNOTHYECKHX, KIHMAaTHYeC-
KHX M THAPOJOTrHYECKHX YCJOBHSX H XapaKTepH3yercs Xopollo Bhpa-
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JKeHHHIM IIPOSIBJIEHHEeM [JIaBHOTO Ipoliecca MNOYBooOpasoBaHHA MpH
BO3MOXKHOM COYETaHHH C APYTHMH.

OTanyuTe/IbHbIE YePThl NOYBEHHOTO THNA — OAHOTHIHOCTb TaKHX
NpOLecCcOoB, KaK NMOCTYNJIeHHe M NpeBpallleHHe OpraHHYeCKHX BellecTs,
Pa3jiokeHHe H CHHTe3 MHHepaJ/bHbIX U OPraHOMHHepaJbHbIX 00pa3oBa-
HHH, MUTpallud H aKKyMyJISILUsl BEILECTB, CTPOEHHE NOYBEHHOro NpodH-
Jifl, @ CJeIOBaTeJbHO, MEPONPHSATHH 1O MOBBIIIEHHIO NJIOAOPOAHS NOYB.

Crenyolie TaKCOHOMHYECKHE €JHHHUBI NOYB — HX NOATHIH, PO-
Jbl, BUIbl, PA3HOBHAHOCTH H Pa3psiibl,

[MoxTun moys — 31O rpynna noys, KaYeCTBEHHO OTJAHYAOILASICS MO
NPOSIBJIEHHIO OCHOBHOTO W HaJIAraloLlerocs NpoLeccoB N0oYBOOGpPas3oBa-
HHS, NPEACTaBASOIWHAX co00A nepexofHble CTYNEHH MeXAy THHAMH.

Ponel nous — KauecTBeHHble FeHETHYECKHe OCOGEHHOCTH HX, 06Y-
CJIOBJICHHBIE BJIHSIHHEM MECTHBIX YCJIOBHH: COCTABOM NMOYBOOGPa3yOUIKX
nopoJ, XHMH3MOM T'DYHTOBBIX BOJ.

Buabl moys BHAENSIOT B Npefieslax poia H OTJIHYAIOT MO CTeleHH
paBHTHS MOYBOOOPAa30BaTEeNbHBIX NPOLECCOB, CTENEHH MOA30JHCTOCTH,
riay0vHe W CTeNeHH TyMYCHPDOBAHHOCTH, CTENEHH 3aCOJeHHOCTH H
B3aMMHO! CONpSAXKEHHOCTH.

PasnoBuaHOCTH NOYB ONpefesfiIOT N0 MEXaHHYECKOMY COCTaBY
HOYBEHHBIX FOPH3OHTOB H NOYBOOOPA3YIOUIHX NOPOL.

Paspsan noys 06yc/ioB/IHBaeTCS F€HETHYECKHMH CBOACTBAMH IOYBO-
o6pasyomux nopoj (NJIOTHblE, MOPEHHbIE, a/JIOBHA/IbHbIE, TOKPOBHEIE
HT 1.).

Bosiee noJsnble npuMephl CHCTEMATHYECKOrO pasjiesieHHs MOYBEHHBIX
THIIOB Ha MNOATHIIBI, POAb W BHAbl NPHBEJEHBbl NPH OMNHCAHHH IOYB IO
NOYBEHHbIM 30HaM.

13.3. MpuHuMNbl NecTpoeHMa KnaccuMKaLmMM Nous
B MeJIHOPaTMBHbLIX Lenax

Knaccuounkauus siBieHHH HAM NpeIMeTOB — BeHell CBEIEHHH O
HHx. s Toro uTOGBl KJacCH(pHUHPOBATH IOYBbI MPUMEHHTENbHO K
3ajzayaM MX HCIOJIb30BAHHA H YJYyYlleHHS, He0OX0AHMO 3HATh HX NPH3-
HaKH H CBOHCTBa B CTENEHH, Aalolledl BO3MOXKHOCTb OObLeIHHHTHL 06-
IlMe AJ HHX NPH3HAKH H CONMONYHHHTH HX TaK, yTOObl OTHEeCeHHas i10
HHM K TOH WM HHOH TAaKCOHOMHYECKOH eAMHHIe NOYBa Morja GHITb
JIETKO «ONO3HaHa» U HM3BJeYeHa [AJfl COCTaBJEHHS NOYBEHHBIX KapT H
NpOBeeHHS] MEpONPHSTHH, OT KOTOPHLIX AaHHasl noyBa (MJH rpynia
TOYB) YJYYIIHT CBOH CBOHCTBA NO OTHOLICHHIO K BO3JeJbIBaeMbIM
pacTeHHaM.

Conep:kaHHe NOHATHS NOYBAa, NPHUHIHIBI H MeTOAbl KJacCHdpuka-
TIHH II0YB U3MEHSAJIMCh B 3aBHCHMOCTH OT YPOBHsSI Da3BHTHsI HayKH, Tpe-
00oBaHMH, NpeXbABASEMBIX K BbIUJIEHEHHIO NPH3HAKOB NOYBH TOH HJH
HHOH OTpac/bio NPAaKTHKH, OJs KOTOPOii OHH pa3pabaThiBaJjHCh.

Paspa6orka J060it KjaaccHpHUKalLHu NOYB, B TOM UHCJe AJs Lesel
HX MeJIHOpalHH, Ha COBpPEMEHHOM 3Tane 3HAaHHH O NOYBaX MHOJXKHA
HCXOJMTh M3 ONpejesleHHbIX NPHHUMINOB: OLITb IeHETHYECKOH, YUHTHI-
BaThb NPH3HAaKH H CBOHCTBA, NpHOGpeTeHHble NMOYBOH B pe3yJibTaTe XO-
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35IHCTBEHHON JesITeJIbHOCTH YeJOBeKa, PacKpbiBaTh IIPOU3BOJACTBEHHEIE
0COGEHHOCTH NOYB, GbITh CTPOr0 Hay4yHOH.

B passanuHOe BpeMs pa3Hble aBTOPHI CO34aJjM reorpado-reHeTnyec-
KHe, (aKTOpHO-reHeTHYeCKHe, COOCTBEHHO-TeHeTHYeCKHe M HCTOPHKO-
reHeTHyecKHe NOYBEHHBIE KJIaCCHOHKAIVH.

C no3suuMii MeJHOPAaLHMH A0 HAcTOAIIEro BPEMeHH 3acjyXHBaIOT
BHHMaHUuSA G aKTOpHO-reHeTHYecKHe KJaccupukauuu nous I'. H. Bricou-
koro, C. A. 3axapoBa, K. [I. I'muskH, a u3 cOGCTBEHHO-reHeTHYEC-
kux — II. C. KoccoBuua, K. K. I'eapofina. B stux kiaaccucdukanusx
Ha BHICIIMX TAKCOHOMHYECKHX €JHHHIIaX CAMOCTOSITENbHBIMH CUHTAIOT
NoYyBbl THAPOMOPGHBIE (pa3BHBalOLIMecs] NpH H3OLITOYHOM YBJIaxkHe-
HHH), HeJJOCTaTOYHOrO0, YMEPEHHOro, CpeAHero, ONTHMAaJJabHOrO, BPeMeH-
HOro u36biTouHOro M M36biTounoro ysaaxHenus (K. . I'iunka).

I1. C. KoccoBHu B Kjlacce MyCTBIHHO-CTENHBIX NMOYB BbIJeJseT cle-
ZAYIOLlMe IPynnbl NOYB: TPYHTOBOTO YBJIaXKHEHHS CYXHX CTeNed, rpyH-
TOBOr0 YBJIaXKHEHHS YePHO3eMHO# 30HH, GOJIOTHBIX IOYB IOJ30JHCTOH
30HBl M GOJIOTHBIX TOYB BJIAXKHBIX TPONHYECKHX H CYyOTPONHYECKHX 00-
Jacref.

B knaccupuxanuu K. K. I'egpoiina, ncxoasuiei u3 xapakrtepa ¢u-
3UKO-XHMHYECKHX SIBJIEHHI, OOYCJIOBJEHHOrO COCTaBOM MOIVIOLIeHHbIX
KaTHOHOB, BblJeJieHbl YeTbipe THNA IIOYB: YePHO3eMHHIH (B morJsoula-
IOHA KOMIJIEKC BXOAAT B ocHOBHoM Ca2?t u Mg 2t), co/loHLOBHI (B
norJoularouui KoMmiekc kpome Ca?t u Mg?*+ xoaur Nat), moaso-
JIUCTHIA W JIaTEPUTHBIH (cOAepkKaT B MOIVIOIIAKOIEM KOMILJIEKCe BOJO-
POIHBIH HOH).

B ucTOpHKO-reHeTHUECKHX KJACCH(PHKALHAX NPOILIOro 3aclyXHBa-
€T BHHMaHHS Hes 0 PACCMOTPEHHH THIIOB NOYBOOGPA30BaHHUs KAK CTa-
IMil eluHOro nouBooGpasoBaresbHOro npouecca B. P. BuabsMca.

DTH B3rIAAB TECHO CONPHKACalOTCs ¢ OGHOreOXHMHYECKHMH INpen-
CTaBJCHHSAMH O BO3JeHCTBHH GHOJIOTHYECKHX 3/€MEHTOB NMPHPOAH Ha
NOBEpPXHOCTHble MUHepaJbHble ropusontsl cymu (B. WM. Bepranckuil)
M HOBeHIIMMH TNpeACTaBJeHHSMH 06 3BOJIOLMH NMOYBOOOpa3oBaHHs Ha
3ewmae no reosornyeckum nepuonam (M. IT. T'epacumosa).

BaxHasi posib B pa3sBHTHH aMePHKaHCKOro INOYBOBEJCHHs NPHHAL-
Jexut Map6yry (1935). OH BoCnpHHSJ HAEH PYCCKOTO reHeTHYECKOro
nouBOBefEHHS W npuMeHua ux npu usyvennu nous CILIA. B amepu-
KaHCKOM MOYBOBEJEHHH B CHCTEMAaTHKy No4B OBlJI0 BBEJEHO NOHATHE
nouBeHHHB e cepHnu Hopas amepHkaHcKas KJaCCHQHKaLHs MOYB
paspa6orana 'ocynapcTsennoi noysenHoit cayx6oi CIIA. Ona pgekJa-
pUpYeTcs Kak reHeTHYeCKas, OJIHAKO B IOC/IEJHEM H3JIOXEHHH FBJISACT-
csl TPYAHOM JAJIsi OHHMAaHHs H HCIOJIb30BaHHS B NMPAKTHYECKHX LEJX.

LlenHble CBEJEHHS NPHMEHHUTENBHO K 3a4ayaM TIHJPOTEXHHYECKOU
Me/NHOpalHH M NOBbIEHHS 3((eKTHBHOrO MJIOAOPOAHS MEIHOPHDY-
eMbiX IIOYB cojJepiKaTcs B paboTax mo KiaaccHukaluu MOYB. DTO
«Knaccupukauus u guarsoctuka noys CCCP», noaroTossenHas nod-
BenHbIM mHcTHTYTOM HM. B. B. lokyuaesa (BACXHMJI), u «Ilonesoit
onpefie/uTeb TOYB», COCTABJEHHbI YKPaHHCKHM Hay4YHO-HCCJIENOBa-
TeNbCKHM HHCTHTYTOM nouBoBenenns n arpoxumun uM. A. H. Coxo-
JIOBCKOTO.
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13.3.1. Mopdonorrueckme npusHaku Noussbl

Mopdoioruyeckue NPU3HAKH MOYB — 3TO BHEILIHHe MPH3HAKH, ON-
pellenisieMble, KaK MNpaBHJO, OpraHoJenTHyeckd, K HHM OTHOCHATCH:
oKkpacka (LBeT), CTPYKTypa, CJIOXKEeHHe, BKJIOYEHHs], HOBOOGDPA30BaHHS
H XapakTep nepexoja OJHHX TOPH3OHTOB B ApYrHe. DTH NPH3HAKH
AOCTAaTOYHO XOpPOLIO OTPaxKalwT Npolecchl 06pa3oBaHHS H Pas3BHTHS
TOYB.

Onun u3 nHaubosee 3aMeTHbIX MOP(OJOTHYECKHX TNPHU3HAKOB MOY-
Bbl — €€ OKpAacKa, HJIH LBeT, KOTOPHIH JIerko MOXHO YCTAHOBHTb Aa-
J)Ke Ha 3HAYMTe/JbHOM pAacCTOSIHMH (HampHMep, Ha LBETHBIX a3podo-
TOCHHMKAaX) H O HeMy C OINpeJeJIeHHOH CTEeNeHbio MOCTOBEPHOCTH
cyauTh 06 ypoBHe NJOAOPOJHsI MOYB. MHOrHe NMOYBBI HMEKOT LBETOBbIE
Ha3BaHMs (4epHO3eM, KpacHo3eM, cepo3eM H Ap.). TeMHBIii LBer noy-
BaM B OCHOBHOM IIpHJaeT TyMycC, peke — OKHCJbl Maprasua, rHApar
CEPHHCTOTO XKeJe3a HJIH MarsHeTHT. KpacHblfi (XeJdThl#i) IBeT NOYBHI
33aBHCHT OT pAa3JHYHbIX COeAHHEHHH OKHCJIOB XKeJesa. DBenoBarhit
o0ycyioBJIeH Pa3HOOOPa3HBIMH COeJHHEHHSIMH KpPeMHe3eMa, 0COGeHHO
MeJIKOpa3aApo6JeHHOro, YrJeKHCIHM KaJbLiHeM, T'MIICOM, KpHCTalJaMH
coneii. CoyeTaHHsl yKa3aHHBIX IIBETOB H HAlOT BCIO LBETOBYIO FaMMy
H3BECTHBIX OKPaCOK MOYB.

[TepeyBnakHeHHBIe MOYBBI YaCTO HMEIOT CH3ble, rONy6Gble HJIH ONHUB-
KOBble OTTEHKH, KOTODBle HM NpPHIAIOT BOCCTAHOBJEHHBIE COEeJHHEHHS
3aKHCHOro xene3a. B 6oJOTHBIX NoYyBax roayGoil HJAHM CHHHA LBera
3aBHCAT OT HaJHuHs BHBHaHHTa. OKpacka Gosiee pe3Ko BhlpaXKeHa BO
BJIaXKHBIX NTOYBaX H GJIeKHET NPH HX BbICHIXaHHH.

ITo knaccudukauun C. A. 3axapoBa, NouBeHHble arperathl NoJpas-
JeJIAI0TCA Ha THIBI, KOTOphe NeJsATCA Ha pojbl, a IocaejHHe — Ha
BHAB, CTPYKTYpH. B OCHOBY KJaccHuKaluu NOJIOXEHb ¢opMa, pas-
Mep H BHIpa)KeHHOCTb rpaHeil H pebGep y arperatoB (puc. 13.2). Pas-
JHUaloT KYyOGOBHAHYy0, HNPH3MOBHAHY H NJHTOBHI-
HY 0 CTPYKTYpHL.

Ky6oBuagHas — 3jeMeHTHl pPa3BHThl pPaBHOMEPHO IO TpeM
u3MepenusiM. K 3ToMy THny oTHOCATCS HSITh POJAOB: TabIOHCTasl, KOM-
KoBaTasl, NblieBaTas, opexoBarasi, 3epHHCTas; rpaHu u peb6pa Xopo-
IIO BHIpaXKeHhbl TOJNBKO Y ABYX HOCJEIHHX.

[IpusamoBHAHAA — 3JIeMEHTB Pa3BHTBl B OCHOBHOM IO
BepTHKaJaH. B 3TOM Tume TpH poma CTPYKTYpH: cTO/NOGOBHAHAs, CTOJNG-
yaTtasg H NpPH3MaTHYecKas; rpaHd u pebpa NJIOX0 BbIpaXKeHbl ‘TOJBKO
y nepBO#H.

[InutToBUHAHAasA — 3JeMEHTH Pa3BHUTH B OCHOBHOM IO TOpH-
30HTQJIBHBIM OCAM H TNOApa3fesIoTCA Ha jABa Poja: IJIHTYaTas
(cTpykTypHBle arperaThl NpsiMble) W Uellydyaras (arperathl H30-
THYTH) .

Kaxaplit pon peantcs Ha BHAH, OTJHYAIOUIHeCs M0 pasMepaM
arperatoB — KpyIHBe, cpeande u Mesnkue. Hanpumep, Kk KOMKOBaTod
CTPYKTYpe OTHOCATCH: KPYIHOKOMKOB aTas (arperaTo 3..5 cM),
komkoBaTtasn (1..3 cM) u meankokoMkoBaTas (05..1 cMm).
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[Ipu mennHopaumu noys ocoGoe 3HAUeHHe NpPHOGpETAeT CO3JaHHE
W cOXpaHeHHe arpOHOMHYECKH IieHHOH CTPYKTYPH IOUYBbI, TaK Kak JO-
6aBasilOTCA (pAaKTOPBI, pa3pyllalolllie ee: NPH OPOLIEHHH — paspy-
mamouiee JefiCTBHE BOAbI; IPH OCYHICEHHH — YCKOPEHHOe pasJsoxkKeHHe
OpPraHH4YecKoro BellleCTBA IOYBBI H3-32 YCHJEHHS a’pallid BEepXHHX
ropH30HTOB. XapaKTep YHNaKOBKH 4YacTH TBepAoi ¢a3nl ompejaenser
c/J0XKeHHe NOYBH. [lo cTemeHH MJOTHOCTH pas3JjHYalOT: CJAHTOe (HOX
u JonaTta He BXOAST B TPYHT), IIOTHOe (HHCTPYMEHTHI BXOASIT TPYI-
HO), pbixJoe (MeXIy arperaTaMu XOpOLIO BHIHBI IODHI, Jonara Jer-
KO BXOJHT B IOYBY) M pacchinyatoe (CTEHKH paspe3a OCHINAIOTCSH)
CJIOKEeHHe,

OnuceiBasg coxeHHe NMOYB, 06pallaloT BHHMaHHE Ha XapakTep HX
TPELHHOBATOCTH H NMOPHCTOCTH.

CiloKeHHe TNOYBbI H3MEHSeTCS] NPH YBeJHYEHHH HJIH YMeHbLIEHUH
BJAXHOCTH (HaOyXaHHe, pacTpecKHBaHHe) MNOJ BJIHSIHHEM 3eMJepoii-
HBIX JKHBOTHBIX, KODHEBHIX CHCTEM H B ocoOeHHOCTH HpH o6paboTke.

B npouecce BriBeTpuBaHHS W MOYBOOOpa30BaHHS B IOYBe IPOHC-
XOIMT paclnaj NepBHYHHIX MHHEpaJoOB Ha BTOPHYHBIe, KOTOphe, pact-
BODSSACh B BOJE H NepEOTKIaAbIBasiCh B MOUBEHHOH ToJlle, o6pasyor
XOpolIO 3aMeTHble CKOIJIEHHs,, Ha3biBaeMeBle HOBOOGpas3o0Ba-
HusIMH. Kpome HOBoOOpa3oBaHHII XHUMHYECKOIO NPOHCXOXKJIEHHS, B
noyBe OTMeyaloTcsl U GHoJIOrHYecKHe HOBOOOpas3soBaHHS.

XuMHyeckHe HOBOOOpa30BaHHSI COCTOSIT H3 JIErKOPacCTBOPHMBIX
coJieil, XJIOpHAOB, cy/1b(aTOB, H3BECTH, OKHCHBIX H 3aKHCHBIX CO€IH-
HeHHH »KeJe3a, KPEeMHEKHCJOTH, COeJAHHeHHH MapraHua, ryMyCOBHIX
BemlecTB. OHM MOTYT OTKJIaABIBATbCSA B BHJAE BHIIBETOB, HAJIETOB, NpPH-
Ma30K, KOpouekK, NCeBAOMHIeNHs, Gesoria3kd, KOHKpeuuH, 6060BHH
H Ip.

Buosoruueckue HoOBooOpa3oBaHHsS MOryT OBITb B BHAE KPOTOBHH
(XOZXOB pOWOLIHX XHBOTHHIX), XOJOB uepBel, KOPHEBMH (NycTroT B
MecTaxX CCHHBLIHX KOpHeli), Kanponnros (3KCKpPEeMeHTOB JOXJEeBHIX
YyepBed) H Ap.

[To HOBOOGpa3oBaHHSIM MOXKHO CYIHTb O TFeHe3HCe H CBOHCTBaXx
MOYBBHI.

Bk/wueHHsIMH B MOYBE Ha3bIBalOT pa3/HYHble mpeAMeTH, HaXOAd-
IHecss B Heill, HO He CBf3aHHble C reHesucom nousbl, OHH Moryr GbiTb
MHHepaJIbHOro (BaJIyHbI, rajbka, Xpsul H ap.) W GHOreHHoro (KOCTH,
PaKOBHHBI U Jp.) NPOUCXOXKIEHHS.

13.3.2. HomeHknatypa no4YBeHHbIX FOPU3OHTOB M MOYB

HpOBOJ.Iﬂ noJieBHle HcCIAelOBaHHs NMouB B ObiBuielt Huxeropon-
ckoit ry6epuun (Tenepn I'opbkoBckasi 06u.), IlonTaBckoit W APYrux
AJi OLEHKH MX INOTEHUHAJbHOro IJIOZOPOJHA H HA 3TOH OCHOBE —
nudpdepeHIHaNHE  HAJOrO0C/I0KEH S, COTPYAHHKH 3KCIeJULHii, BO3-
riasasieMbix B. B. JlokyuaeBHM H JPYTHMH COOCHOBATEJISIMH PYCCKO-
IO TEHeTHYECKOr0 II0YBOBEIEHHs, 3aMETHJIM, 4TO NPOPHAL MNOYBH
Ka)KJIoro THIAa COCTOHT M3 3aKOHOMEDHO CMEHSIOIUX ApYr Apyra oT
NOBEPXHOCTH Br/IyGb TOPH30HTOB, OTJIHYAIOLIMXCs MO LBETy (OKpac-
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Ke), IJIOTHOCTH, MEXaHHYECKOMY COCTaBy, CTPYKType H LPYruUM IpH-
3HaKaM.

3aMeyeHHOe CXOJACTBO NPH3HAKOB OT/ENbHbIX F€HETHUECKHX ropu-
30HTOB MOYB NMPHBEJIO K MBICJHM O BO3MOXKHOCTH MX COKPAIIeHHOro
o6o3naueHHss. CHCTeM BBIZEJEHHS] U GYKBEHHOTO OGO3HAUEHHS MOY-
BEHHBIX FODH3OHTOB CYLIECTBYET HECKOJIbKO, OJHAKO HauGoJjiee pac-
npocrpanesHbiMH B CCCP sBasiorcs npemnoxensas B. B. Ilokyua-
€BBIM, a 'TaKXe YKPaWHCKas HOMEHKJaTypa M HHAEKCHPOBKa NOYBEeH-
HbIX TOPH30HTOB.

TFopusont A¢ — COCTOMT M3 pACTHTENbHBIX OCTaTKOB (omajza) B
pa3Hoil CTemeHH pa3/oXKeHHsA. DTO caMasi BEPXHsS 4acTb INOYBEHHOIO
npo¢uns, npeiacTaBleHHas JECHOH MNOACTHUJKON, CTENHBIM BOMJIOKOM
HJIH HE3HAaYHUTeJbHHM OoTOop¢oBaHueM. MomHOCTh 1...5 cM.

TFopusonT A — rymycoBbiii, TEMHOOKPALIEHHBIH HM3-3a HAKONJEHHS
TYMYCOBBIX BellleCTB. B 3aBHCHMOCTH OT KOJIMYECTBA 3THX COeIHHEHHH
OKpacKa ero BapbHPyeT OT CBeTJIO-CepoH 0 4epHOH. MOLIHOCTL KO-
JnebseTcss OT HeCKOJNbKHX CaHTHMeTpoB 1o 1,5 M, a uHOorga u
6oJble.

Korna napaay ¢ HakonjeHHeM rymyca HaeT paspylUeHHe M BbIMbI-
BaHHe MHHEpPAJIbHBIX BEIIECTB, YTO NPOHCXOAHUT NpH npeob/agaHuH
B HEM BOJOPAaCTBOPHMBIX I'yMyCOBHIX KHCJOT B COYETAaHHH C NPOMBIB-
HbIM BOJHBIM pPE€XHMOM, BepXHHe TOPH30HTH MOuYBH 06GO3HaAYalOTCS
nHaekcaMu A; u A,.

TFopusont A, — ryMycoBO-aKKyMyJSTHBHBIH, OGBIYHO CTPYKTYp-
Hbif, OKpallleH B pa3/IHYHble OTTEHKH CepOro LBeTa.
Topusont A, — 3J0BHAJbHBIN, MNOX3OJHCTHIH HJH OCOJOLEJBIH,

CBeTJIbIH GeCCTPYKTYPHBIH HJIH CJOHCTBIH, NPAKTHUYECKH JHIIEHHBIH Ty-
Myca M oOeJHEeHHBIH HJIHCTHIMH YaCTHIIAMH BCJIEACTBHE BBIMbIBAHHUS HX
BHH3 O NPOQHUJIIO.

Koraa omnuchiBaloT maxoTHble NMOYBBI, JJIMTE/IbHOe BPEMs NOIBeEp-
raBuinecss o6paboTKe, BBIAEJSAIOT MNAXOTHBIA FOPH3OHT Anax, uaH An.

[Tox sm0BHANBHBIM TOPH3OHTOM 3aJjieraer TOPH3OHT BbIMBbIBaHHS,
HJIM HJJIOBHAJBHBIA, 0603HauaeMblit 6YKBOit B,

T'opusonr B — Oypelii, oXpHUCTO-OYpHIl HMJAH KpacHOBaTO-Oyphlii
6naromapsi NPHCYTCTBHIO OKHCJIOB 2KeJe3a, YIJIOTHEHHHIH, oboralleH-
HBEIA HJIUCTOH (ppakuHed M KOJJIOHZAMH B pe3yJbTaTe BbIMBIBAHHS H3
ropusoHTa A,.

B uyepHO3eMHBIX, KalITaHOBHX H JAPYrHX MOYBaX, rlie He MPOHCXO-
JHT paspyllieHHe TBepHoH (a3bl H NmepeMelleHHe TyMyca H IVIHHHCThIX
YacTHL, rOpPH30HT B sfABIfeTcs NepeXoJHHM MeXIy TYyMYCOBHIM H
MaTepHHCKOH nopoaoil. HacTo OH HEOJHOPOJAEH H IO pa3HHM IpH3HA-
KaM MOXeT NnoJpa3fensTbCsi Ha NOATOPH3OHTH Bi, B, Bs.

Topusonr C — nouBooGpasyoouiass (MaTepuHHCKasg) Iopoxa, Ha
KOTOpOH cthopMHpOBasach IOYBA: B HeH OTCYTCTBYET aKKyMYJsIUHs
rymyca, 3J10BHaJbHbIA UJH UJJIOBHAJNbHBIN NPOLECCHI.

B mouyBax c¢ nocTosiHHBIM H3GHLITOYHBIM yBJa*KHEHHeM Da3BHBAIOT-
Cs1 BOCCTAHOBHTEJbHBIE NPOLECCH, NMpHIAlollHe NOUBEHHBIM TOPHU3O0H-
Tam crneuudHyecKHe NPH3HAKH: CH3YIO, TOJy6yI0 HJIH TPSI3HO-3€/EHYI0
OKpacKy C pKaBBIMH HJIM OXPHCTHIMH MNSTHaMu, Bf3KOCTb W Ap. I'o-
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PH3OHTHI, 3aTPOHYTHlE 3THMM IpPOLlECCAMH, Ha3BIBAIOT IJIEeBHIMH H
o6GosHauaioT 6ykBaMu gl. OrileeHHOCTb MOXKET NPOSIBHTbCS B JIIOOOM
NIOYBEHHOM TODH30HTE, B 3TOM CJy4ae K OCHOBHOMY HHIEKCY IOPH30H-
Ta pob6asasior 6yksu A, B, C, nanpumep, Agl unu Bgl, Cgl.

OueHb BaxKHBIH MOP(]OJIOTHYECKHH NPH3HAK NMOYB — 3TO XapaKTep
nepexona OT IOPH30HTa K ropu3oHty. Pasiuualor cieaymoliue BHIBI
nepexojoB: 1) peskuil — OJHH rOpH3OHT CMeHFeTcs APYTHM Ha Ipo-
TSKeHHHM 2..3 cM; 2) sCHBIN, WJIH YeTKHH — TODPH3OHTH CMEHSIOTCH
Ha NpPOTSIKEHHHU 5 cM; 3) mocTeneHHHH, Ui MJIaBHBH — TrpaHuLy nepe-
X0Za YCTaHOBHTb TPYA-

13.1. Cucrembl MHREKCOB NOYBEHHbIX TOPM3OHTOB
A id HO, CMEHa TOPH30HTOB

H ,
I Mnzexch, mo e 3aHuMaeT 6oJee 5 cM.
4 B. B. lokysaesy | A. M. Co- HoBosbHO YacTo Ha
NOYBEHHOM INpoduJie He-
JlecHast M CTenmHast BO3MOKHO pa3ie€JHTb CO-
MOLCTHIKA Ao Ho(ho) ce/lHHe TOPH3O0HTH, TakK
S 4 Fe  Kaxmepeox mponexo
2
WanmoBuanbubiit B 1(i) ZMT oueHp MiaBHO. B
Marepuuckasi nopo- TaKHX cJaydyasiX BbIAeJif-
Ra C (u3meneHHas) P(p) 10T nepexoaHble TOPH3OH-
KapGonaru ;fla ;He:;re::;' THl, NPHMEHSAS ABYXGYK-
CTHAZIOWAS TI0- BEHHOE o6o3HaueHue,
pona) K(k) HanpuMep A, A, — ro-
T neeBbiit — Gl (gl) PH30HT, cojepxkanini
gg:)cr%ﬁ::ﬂubm pac - G(g) ryMyC U HMEIOLHA uep-
‘TBOPUMBIMH COJIAMH — S(s) ThL BMOBHaJIb}{.OFO;
Topd — T(t) A;B — nop3onucrHi ro-

PH30HT C TpH3HAKaMH
HJUTIOBHAJIbHOTO (cepoBaTo-GesiecHii ¢ GypbIMH NSTHAMH H NPOCJOH-
KaMH).

OnucwiBasg TopdsiHukH AJ5 0603HAYEHHs TOPQSAHBIX TOPU3OHTOB,
HCNONb3YIOT 6YKBY T, KOTOPYIO NPH H3MEHEHHH CTEHNEeHH DPa3JIoXKeHHs,
BeTa HOBOOOpa3oBaHMi M BKJIOueHMH Oepyr ¢ wuHaekcaMu T4,
Ty, Tzur. o

B YCCP npuMeHIOT HOMEHKJATypy M HHIEKCAIHIO NOYBEHHBIX
TFODH3OHTOB, IpelJoxKeHHylo akagemukom A. H. CokosoBckuMm.
B Ta6a. 13.1 npuBemeHa uHIeKcHpoBkKa ropusosntos no A. H. Coko-
JIOBCKOMY, Kotopasi Gosiee yno6Ha H KOHKpeTHa, 10 CpaBHEHHIO C
0611ecO103HOH, OTpaXkaeT Npolecchl, NpHBeJllHe K 00pa30BaHHIO AaH-
HOrO TODH30HTA H YyKa3blBaeT Ha HMX XapakKTep U CTeleHb BHIpaXKeH-
HOCTH.

COBOKYNHOCTb NPH3HAKOB NOYB, IO KOTOPHIM HX BHIAE/SAIOT W OT-
HOCAT K TOMY HJH APYroMy KJaccH)UKalHOHHOMY MNOJApasje/eHHIo,
Ha3bIBAlOT JHATHOCTHUHYECKOH XapakTepHCTHKOH MOYB, HJAH HX
JHArHOCTHKOM.

Onpenenus, U3 KaKUX FeHeTHYECKHX TOPH30HTOB COCTOHT MOYBEH-
HBli mpoduab, H NMPHHAB BO BHHMaHHe NOPOAY, Ha KOTOPOH MNOYBa
o6pasoBaJjiach, PaCTHTEJNbHOCTb, 3JeMeHT peiabeda, K KOTODOMY OHa
JIpUypOUYEeHa, MOXKHO JaTb eii KOHKpPETHoe HAaHMeHOBaHHe — OTHECTH
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ee K TOMYy HJH HHOMY KJIacCCH(PHKAIHOHHOMY (TaKCOHOMHUYECKOMY)
NoJApa3ieeHUIo. :

IonHoe Ha3BaHHe NMOYBHI 3aNUCHIBAIOT B TAKOM MNOPSAKE: TOJTHII,
pox, BHI, Pa3sHOBHAHOCTb, pa3psji. Hanpumep, uepnosem (Tum), oGHK-
HOBeHHBbIH (NOATHI), COJOHUEBaTHIl (POA), CPEAHErYMYCHBIH (BHA),
TAXKEJOCYIIMHUCTBIH  (Pa3sHOBHAHOCTb) Ha JIECCOBHIHOM 'TAXKEIOM
cyraunke (paspsan). Ecam nouBa ¢opMupyercs Ha ABYUJIEHHOH HO-
pojie, TO AJisi XapaKTePHUCTHKH ee MeJIMOPATHBHBIX 0COOEHHOCTEH OUEHb
BaXXHO yKa3aTb 00a uJieHa, HampHMep, Ha TAXKEJIOM JIECCOBHAHOM
CYTJIHHKe, TOACTHIaeMOM NecKOM (C TakOH-TO IIyGHHEI).

B. B. dokyuaeB, NOJIOXKHBUIHH HayaJjio PYCCKOIl HAYYHOH HOMEH-
KJaType NO4YB, HCIIOJNB30BaJ [Jif Hee HapoAHble Ha3BaHHsS, 4acTO MC-
XOJMBIlNe H3 eCTeCTBEHHOH OKpacKH BeDXHHX NOYBEHHBIX 'OPH30HTOB.
Tax BO3HUKJIM HaMMEHOBaHHS TEHETHUECKHX THIOB: 4YepHO3eM, Kpac-
HO3eM, MoJ30J1 (NouBa LBeTa <H3-NOA 30JIbI»), cepble NMOYBH, Gyphie
HOYBHI, CEpO3eMbl, KeJTO3eMbl, KalllTaHOBHeEe M Ap. Hekorophie Ha-
3BaHHS NOYBEHHHIX THNOB 00YCJOBJIeHB OCOGEHHOCTAMH H COCTaBOM
HaHHHX NO4YB (COJIOHYAK, COJIOHEl, COJIOAb, FJeeBas, TopdsAHas
T. R.). MHOrHe H3 3THX pPYCCKHX (CJaBSIHCKHX) Ha3BaHHi NMOYB BOILJIH
B HAayYHYI0O TE€DMHHOJIOTHIO H YHOTPeGJISIOTC Tenepb B JAPYTHX S3bi-
Kax Ge3 nmepesBoga. C pacliMpeHHeM 3HaHHI O NMOYBaX 0Ka3asOCh, YTO
B pflie clyyaeB OKpacKa BeDXHHX TOPH30HTOB Yy Pa3JIMUHBIX TE€HETH-
YeCKHX THINOB NOYB cXOxHa, [103TOMy K HX HaHMEHOBAHHAM IO lBeTY
N0GaBHIM XapaKTePHCTHKY YCJOBHi (cpeakl), B KOTOpHIX (OpMHPY-
ercs mauubiii THn. Hanpumep, 6ypbie jecHble, 6ypHe NOJYINyCTHHHBIE,
cepnie JecHble W np. HasBaHHe HEKOTOPHIX NOYB CTaJO LEJHKOM HC-
XOAHTh M3 Ha3BaHHS JaHAlladTa HWJIH Yrofbs: GOJIOTHBIE TOYBHI, JIy-
roBbl€ NOYBHI, apKTHYECKHE MOYBHI.

Fnasa 14. MOYBbI APKTUMECKOWH
U CYBAPKTMYECKOW 30H

ApkTHyeckoil H cy6apKTHYECKOH 30HAMH NpeACTaBJieHa MNOJSPHAS
NOYBEHHO-GHOK/IHMAaTHYeCKas 06J1acTh,

ApKTHuecKasi 30Ha BKJoyaer OCTpPoBa JleZoBHTOro okeaHa (Hc-
KJoyas woxkHble octpoBa HoBoil 3emau u ocrpoBa Koaryesa) u yskyio
nosiocy no6epexnss CH6upH. OHu noJpasfessoTcs Ha ABe NOJA30HH —
aPKTHYECKHX NMYCTHIHb U apPKTHYECKHX TYHAP.

Cy6GapKTuueckass 30Ha pacloJioXkeHa IOXKHee apKTHUeCKOH, ee
I0XKHasl TpaHHIla NPOXOAHT MO ceBepHOH wactu KoJsbCKoro mnoJyoct-
poBa, 3areM noutd no Ilosspuomy Kpyry no yctest p. OGb, nanee
rpaHHLa 30HB CMellaeTcs ceBepHee M NPOXOAUT npuMepHo mo 70-i
napaanenu o p. KoJabIMBI, a MOTOM onyckaercs Ha KOro-BOCTOK AQ
nonyoctpoBa KamuyaTtka. Dra 30Ha NOApasje/seTcs Ha JBe INOA30-
Hbl — CEeBEepHOil M MXKHOK TyHApH. O6llas njaoumag, apKTHYECKOH H
cy6GapKTHUeCKOH 30H cocTaBJjsier okosio 180 MaH. ra, uau 8,1% Ttep-
putopun CCCP.
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14.1. MpuxpopaHsbie ycnosus 30H

Kanmar apkruueckoii u cy6apkrHuecKoll 30H XapaKTepH3yeTcs
MaJIbIM KOJIHUECTBOM Tel/a, KOPOTKHM jetoM (2.3 Mec.). Cpenusis
rogoBasi teMmneparypa kogebsaercs or —0,2°C (espomneiickasi 4acTb)
Ao — 10...15°C (asnatckas yactb). OcaKoB B CpPefHEM 3a roj BHINa-
naer 200..300 mm (ot 400 MM na Kouabnckom momyocTpose o 140...
160 MM B Bocrounoit Cu6upn). Huskne temmepaTypsl 0Gyc/lop/HBa-
I0T c1a6yi0 HCNapsieMOCTh M BBICOKYIO BJAXHOCTb BO3AyXa., KoHTH-
HEHTAJIbHOCTb K/IHMMaTa Pe3K0 HapacTaeT NPH  NepelBHXXEHHH OT
£BPONEHCKON YacTH Ha BOCTOK.

Pesbed esponeiickoit yacTu TeppHUTOPHH 30H paBHHHHBI ¢ HEBH-
‘COKUMH XOJIMaMH HJIH OTporamu ropHeix rpsia, Cubupckoir — rop-
HO-KaMeHHCTBIA. B TyHape BcTpeuaeTcsi MHOrO 3aMKHYTHIX NOHHYKeH-
HbIX PaBHHH C MHOTOYHMCJIEHHLIMH  MEJKOBOJAHBIMH O3€paMH, TakHe
PaBHHHEI Yalle BCero HMEIOT XOPOIIO BbIpaXKeHHblii GyropKoBhii my-
YHHHBIH H TePMOKapCTOBbIH MHKpopenaped. MecraMu penabed 3TOM
4acTH YBAaJIUCTO-XOJIMHCTBIN u ropubiii (Xubuuel). B asuartckoii yac-
-TH 1o EHucea cxomeH c eBpomneiickuM, a BocToyHee EHuces on mpe-
HMMYIeCTBEHHO FOpHbIH, NepeMeKaloWHuicsa OMHHAMH DPeK.

Hs nousoo6pasoBaTenbHbIX MOPOA B 30He TYHAPH Npeo6/agaioT
JIe[HHKOBble OTJIOJKEHHS H 0caJKHu 60peasbHON MOPCKOH TpaHCIPECCHH,
BCTPEYAIOTCH BBIXOJB Pa3/JHUHBIX KOPEHHBIX MOPOJA, B TOM YHCJe H
KpHCTaJIJIHYeCKHX, Kotopble B BocTouHoit Cubupu sBASIOTCH OCHOB-
HBIMH.

PacTuTe/bHOCT TYHAPH B OCHOBHOM MOXOBO-JHILAaHHHKOBaf, MIO-
BOJIbHO IIMPOKO paclnpocTpaHeHbl KYCTapHHYKH (BepecK, YepHHKa, ro-
ay6HKa), KYCTapHUKH H [peBeCHble TNOPOABLI NOABJAIOTCS TONBKO B
I0KHOH YacTH 30HBl H TNpeACTaBJeHbl KYCTapHHKOBBIMH HBaMH, Kap-
JHKOBOH Gepe30oil, a 0[{HHOUHbIE YaXJ/ble JepeBbsd — Gepe3a, eb, JHUCT-
BEeHHHIIAa — BCTPEYAIOTCS B JECOTYHIpe, NpPH Nepexole TYHAPOBOH
30HBl B TaeXHO-JecHylo. Bo MHOrux MecTax 30HB JOBOJIBHO YacTo
nonajaimTcs ydYacTKH, BOOOlle JHLIEHHble PaCTHTEJNbHOCTH HJM Ha-
XOAsIIHecH B pa3JIHYHOH CTeleHH 3apacTaHHd.

I'pynToBHE BOZH B TYHApPE NPAKTHYECKH OTCYTCTBYIOT, TaK Kak
HaxoaATcs B ¢opMe JbJa B 30He BeuyHOH Mep3JoThl. JleTom orrauBa-
eT JHIIbp HeboJbloi caoit 3emau: g0 30...40 cM — B apKTHYecKo#l 30-
we u 1o 100..150 cv — B cybGapkruueckoii. [To monuHam pek W non
MEJIKOBOJHBIMH 03epaMH MHOTOJIETHSAS MeP3JI0Ta OTCTynaeT ray6xe —
Jo 2..5 M. Tak Kak BeyHas Mep3JjoTa — XOpOLIH# BOJOYNOp, TO
GHUIbTPALUsl B 3THX YCJOBHAX OTCYTCTBYeT M JIeTHHe OCaJKH «3aBH-
caloT» Ha Hel B BHUJE «BEPXOBOJKHY.

14.2. OcHOBHbIE@ TMNbI NOYB

Ocobne KJAMMaTHYECKHe YCJOBHS apPKTHUECKOH H cy6apKTHUeCKOH
30H, B YaCTHOCTH HH3KHE TeMIepaTyphl, BLICOKasl BJaXHOCTb BO3IyXa
H HaJIMYHe BEYHOH Mep3JIOTH, ONPeAessIOT HalpaBJEHHOCTb DPAa3BHTHSA
no4yBoo6pa3oBaTesqbHOr0 Inpollecca. beinas pacTUTENbHOCTL H OYEHb
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cnabbiii ee NpupPocT 0OYCJOBJHBAIOT HeGOJbILOE MOCTYMJIEHHe PacTH-
TeJbHBIX OCTATKOB B IIOYBY, NIPHYEM BCJEICTBHe HEGJIarONPHATHOIO
TEeMIIePaTypPHOrO pexXHMa H aHa’poGHO3HCA pasjaraloTcss OHH OuYeHb
menaenHo. IlostoMy B TyHApe HAeT 3aMeTHOe HAKOIJIEHHe HepasJio-
XKHUBLIMXCS PACTHTEJNbHBIX OCTAaTKOB B NOYBE H Ha ee IOBEPXHOCTH.
CHuHTe3 rymyca oueHbp 3aMelJieH H B €ro cocrase mnpeo6janaior
¢ynbBOKHCIOTH. Bce 3T0 6/1aronpuaTCTByeT MHTEH- A

CHBHOMY DAa3BHTHIO BOCCTAHOBHTEJbHBIX IMPOLECCOB O M T Ao
B II0YBAX: 37eCb B OCHOBHOM Da3BHBaeTcs TYHADO- I
BO-IJieeBblil 104BO0Gpa30BaTe/IbHbIl npouece, B pe- 20 "0 ¢
3yJbTaTe KOTOPOro GOPMHUPYIOTCS OCHOBHBIE 30HAJb- : ’
Hble NI0YBbl cy6apKTHYECKOH M I0XKHOH 4acTH apKTH- 40
4ecKOH 30H — TYHIpOBble IJieeBble, 3aHHMalollue :
njowmanps okoao 105 MJH. ra. 60N

TynnpoBrie rJieeBble NMOYBH (HPOPMHPYIOTCS Ha :
Nopojax IMIHHHCTOTO H CYIVIHHHCTOIO MeXcocTaBa, 80
OTHOCATCS K aBTOMOP(QHO-THAPOMOP(HBIM NOYBAM
H OTJHYAIOTC CBOMMH cneuu(HyecKHMH NpH3HAKa- 100
MH H CBOHCTBaMH.

Ilpodpunp 3tHx nous ykopoyenHoro tuna, Ha 120
NOBEPXHOCTH 3aJieraer JHIIaHHUKO-MOXOBasi Topds-

Hasl noacTHaka (Ao) MomHOCTbIO 2..3 CM, Noj Helt 140
ryMycoBbiit TOpH30HT (‘A;), MOIIHOCTb KOTOPOTO HE
npessliaeT 6.7 cM, OH OKpallleH B TeMHO-CepbIi
UJaH cepo-Gyphlf 1IBera, HHXKe, OO Mep3JIOThl, pac-
IOJIOXKEH roJy60oBaTO-CU3bIH C OXPHCTHIMH HJIH pIKa-
BbIMH NsiTHaMu ryeeBniil ropusont Cgl, Gl (puc. 14.1).

Ha papennpoBaHHBIX NOPOAAX JIErKOr0 MeXCOCTaBa pa3BHBAIOTCSA
TYHAPOBBIE TIJieeBble HJ/JMIOBHAJIbHO-TyMycOBble MOYBbl. OT THIHYHBIX
TYHAPOBBHIX TIJIeeBBIX NOYB OHH OTJHYAlOTCsH Gosiee Pa3BHTHIM NPODH-
jgeM. I'ymycoBeiit ropusont (A;) MaJOMOIHBIH, NpPePHIBUCTHIA, MO
HUM 3aJjieraeT TeMHO-GYpBIil WJJIOBHAJNbHBI ropH30HT (B), mocte-
neHHo nepexonsdiiuil B nopoay (C), raeeBblil TOPH3OHT He CHJIOLUIHOMN
H TpeJCcTaBJ/eH OXPHCTBLIMH NATHAMH H NPOCJOIKAaMH.

IOxHee, B KycTapHHKOBOH TYHApPe H JeCOTYHape (OPMHPYIOTCH
TYHAPOBBIe ONOJ30JIeHHBIE NMOYBBLI, MOPdoJoruyeckass oco6eHHOCTb KO-
TOPHIX — ONOJA30JIEHHOCTb [JIeeBOro TOPH30HTa, Bbipaxalomascs
B BHJe (eJiecOBATHIX NSATEH.

[To nonunam pek, rie BeyHas Mep3/0Ta OTCTymaer ray6xe, obpa-
30BaJINCb TYHIPOBO-1EPHOBHIE IOYBbI, UMEIOUHe TyMYCOBBIH TOPH30HT
(A1) mommnoctbio o 30 cM ¢ coaepxkanuem rymyca mo 10%.

Bce nepeunc/ieHHBle NOYBBI HMEIOT KHCAYIO H CHJIbHOKHCJYIO peak-
uuo (pH coneBoit BuiTsixkku 4,0..4,5), onn GeAHbl ryMycoM, HeHachl-
IIeHBl OCHOBAHHSIMH, B HHX MHOTO MOIBMXHBIX COeJMHEHHII XKeJse3a.

B GeccTouHBIX MOHMXKEHHSX TYHAPH pa3BHBaeTcs GOJIOTHBIH II0Y-
BooGpa3oBare/bHbIH IpolecC, B pe3yabTate KOTOporo o6pa3oBbBa-
I0TCS TYHAPOBble 60JIOTHBIE NOYBH. DBO/OTHBEIE MOYBH B 3TOH 30HE 3a-
HHMaIOT OKOJIO 18 MJIH. ra, 3TO NpPeHMYINeCTBEHHO HH3HHHBEIE TOP(s-
Hble MOYBBI C MaJoil MOLIHOCTBIO OYeHb cJ1abo Pa3JIOKUBLIErocs TOP-

Puc. 14.1. Tynnpo-
Bas rJjeeBas II0YBa.
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«ba, B JeCOTyHIpe BCTpPeualoTcsi U BepxoBble (charHosble) TOPPSIHHKH.
ITockosbKy GOJIOTHBIE NMOYBBLI HHTPA30HAJbHbI, NOJHAs XapaKTEpHCTH-
Ka UX NpHBeJeHa B IJaBe 16.

14.3. MenucpaiuHs M CenbcKOXO3SHCTBEHHOe
Mcnonb3cBaHMe TYHAPOBLIX NOYB

3HaueHHe NMacTOHIL TYHIPHI KaK KOPMOBOH Gaspl AJs OJIEHEBOJACT-
Ba o6umien3BecTHO. JIMIIAHHHKOBBlE TYHJPH HCIOJB3YIOT B KayecTBe
3UMHHX NacTOHIl, MOXOBhHE H TPaBsiHO-MOXOBrle — JeTHuX. OpHako
0o01IHH KypC Ha HHTEHCH(HUKALHIO CeJbCKOro X034HCTBa CTaBUT 3aja-
uy Gojlee NPOLYMAaHHOTO HCIOJBb30BAaHHSI TYHAPOBBIX I0YB. BHpauu-
BaHHe OBOLLEH B 3aKPBITOM IPyHTe (MapHHKax H TEMJHIAX) B apKTH-
yeckOH H cy6apKTHUYecKOii 30HaxX NPOHM3BOILHUTCS yXKe MHOTHE TOJbl.
B cyb6apkTHuecKoli 30He BO3MOXKHO 3eMJeJeJHe H B OTKPHITOM TIpyH-
Te. B mocienHee BpeMsi ceBepHOe 3eMJiefiesiHe 3HAUHTEJNbHO PaclUIHpH-
Jock. B TyHipe U JlecOoTyHape OOBOJBHO IIHPOKO BHIPAlHBAIOT B OT-
KpPbITOM I'PYHTE KapToge/b, KanycTy, MOPKOBb, KOpPMOBBIE KOpPHENJOMH,
JIYK, OLHOJIETHHE U MHOTOJIETHHE TPaBhl,

B nepByio ouepenb MNOJJeXKAT OCBOEGHHIO H HCHOJb30BAZHHIO XOPO-
1I0 JpeHHpyeMble IOUYBHl JIETKOTO MeXCOCTaBa, KOTOPble GHICTpee
IporpeBaloTCs H OTTaHBAIOT Ha OO/bllyl0 ray6HHY, ueM rJHHHCThHIE
H CYTJIHHHCTBHIE.

Ilpn o6pa6oTKe NMOYBH IIHPOKO NPHMEHSIOT arpoMeJHOpPaTHBHbIE
NnpueMbl—Yy3KO3aroHHYy10 BCNallKy, rpe6HeBaHue, BHOOPOUYHOE GOpPO310-
BaHHe, KPOTOBaHHe M llejeBaHHe. M3 ruapoTexHHYeCKHX MeJHOpalHil
HCNOJIB3YIOT OTBOJ, H3GLITOYHO! BOAB MeJKHMH (Z0 1 M) KaHaJaMH H
apeHaxamu. BoJibiioe 3HaueHHe 3ech HMEIOT XHMHYECKHE MeJIHOPalllH,
B YacCTHOCTH H3BecTKOBaHHe., [IoCKOJbKY MNOYBH ‘TYHAPHl OTAHYAIOTCS
HHU3KOH GHOJIOrHYECKOH aKTHBHOCTBIO H COJEpXKAT OYeHb MaJo 3JeMeH-
TOB MHHEpaJbHOIO NUTAaHHSA, 3Jech 0cOOyI0 POJIb HrpaloT yAOOpeHHS.
Oprasnueckne yao6peHHs] BHOCAT B BHICOKHX no3ax — 80..200 T Ha
1 ra, nojsHoe MHHepa/jbHOe yaoGpeHHe — 60...120 kr peficTBylouIero
BellectBa Ha 1 ra, oueHp >bdexkTuBHb OGakTepHa/ibHble Yy[n06-
peHusi.

B nocnemHue roabt Ajis CO3JaHHs KyJbTYPHbIX NacTOGHuI CTAJIH
NPHMEHATb CllellMasibHOe MeponpHsATHe. B HH3MHAX NpH NOMOILH He-
BBICOKHX JaM0 HakalJIHBalOTCSl TaJible BOAW M 00pasyloTcs o3epa;
6/1arofaps BHICOKOH TeIlJIOEMKOCTH BOABI HOJ 03epOM HauHHaeTcs HH-
TEHCHBHOE TasiHHe BEYHOH Mep3JIOTH H 3a TPH-4YeThIpe roja OHa IOHH-
xkaercst Ha 2,0..3 M. Ilocne c6pacriBaHHst BoAB NJOIIaAb GHICTPO 3a-
pacTaeT TpaBaMH M CJAYXKHT nactOHINEM OKOJIO HSATH JeT, NoKa Mep3-
JIOTa ONATh He MNOJAHHMETCS K INOBEPXHOCTH, 3aTeM LHKJ INOBTOPSAIOT.
Ouenp 3h(heKTHBHO Ha TaKHX MeCTax IPHMEHeHHe CIelHaJbHbIX
TpaBocMeceH.

HccnenoBanusiMH nocielHuX JeT YCTAHOBJEHO, 4YTO OCylleHHe
TOPOAHBIX NOYB B 30He BEYHOH MEep3JIOTH NPHBOAHT K YXYAIUEHHIO HX
TEMJIOBHIX CBOHCTB, NIO9TOMY Ha MNepBHIH IJaH 34eChb JOJNXKHBI BHIJIBH-
ratbCsl TeNJIOBble MEJHOPALHH,
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Inaea 15. MOYBbI TAEYXHO-JIECHOX 3OHbI

Taexno-ecHass 30Ha 3aHHMaeT okoso 529% Tteppuropuu CCCP
(1150 MaH. ra), pacnoJiokeHa OHa B YMEPEHHO-XOJOJHOM KJHMAaTH-
yecKoM mosice Haule#l cTpanbl. C ceBepa IpaHHYUT ¢ Cy6apKTHYeCKOH
30HOH, ¢ wra — c JecocrenHod. Ee 1oXHas rpaHuna c samajga npoxo-
zut no Jaunud JIyuk — )Kutomup — KueB — Yepnurop — Tyna —
Pszanp — Tlopbkuit — Kasanb — yctbe p. Batka — no p. Kama po
yerbst p. Benas — ceBepHee Buiicka n Y¢bl, 3aTem Ha tor no Ypasb-
CKOMY XpeOTy, a B a3HaTCKOH 4acTH NPHMepHO mo JuHHUM Tarua—
Tiomenp — HoBocubupck — ToMmck — Huxueyaunck — Hpkyrek —
Bnagusoctok. PaBHHHHAsi 4yacTh 3TOH 30HBI  OXBATHIBAET OKOJIO
725 maH. ra, ocrajdbHble 425 MJIH. ra 3aHHMalOT rOpHble pPaiHOHBI

15.1. MpupopaHbie YyCNoBMSa 3CHbLI

Kaumar 30HB BecbMa pa3HooGpaseH, B eBPONEHCKOH 4acTH OH 3Ha-
uYMTEe/IbHO MArYe, yeM B a3HaTCKOH. B eBpomneiickoil yacTH cpeiHeromo-
Bas TeMmnepartypa 6..8°C (moHuxkaeTcs ¢ 3anafa Ha Boctok). Ilpo-
JOJI)KHTEJbHOCTb NIepPHOZA CO CPeAHECYTOYHbIMH TeMIIepaTypaMHU Bhlile
5°C — 160 — 200 gmueit. F'omoBoe KosuuecTBo ocaaxos (500...700 mMM)
B 1,1—1,3 pasa npeBHIaeT HCHAPSIEMOCTb.

B asuarckoit (Cu6upcKO#l) 4acTH 30HBI KJAMMAT KOHTHHEHTAJbHBIIL.
CpennerojoBasi TeMnepatypa otpuuaresbHas — 3..8°C B 3anaznHnoii
Cubupu 1 — 7...16°C B Bocrounoii. [Ipoao/XKHTeILHOCTD TEIJIOrO Me-
prosa 100—140 nueii. Bo mHorux paiionax Bocrounoit Cubupu
0CaJKOB BHINIaflaeT MeHblie, yeM ucmapsiercs — 150...300 mMm. H3-3a
oYeHb cJaboro CHeXHOTo NMOKPOBA IOYBa MpOMep3aeT 3UMOIl riyGokKo,
NO3TOMY IIHPOKO pacnpocTpaHeHa MHOTOJIETHSISS Mep3JOTa.

Ha Jlasbnem BocToke kJaHMaTt HOCHT MyccoHHHIt xapakrep. Cpen-
HerofoBass Temmepartypa okoso 0°C. T'omoBoe KOJHYECTBO OCaAKOB
500...700 MM, okoso 90% wux BHIMajgaer B Hione—ceHTsAGpe. 3uMa
cyxas H xosnomHasi (cpenHss Temmeparypa sauBaps — 20°C), Jeto
BJIaXKHOE H TelJoe (CpeiHss Temneparypa Hioas +20°C).

Penbed 30HB oueHp HeogHOpozeH. Esponeifickas 49acTb 30HH H
3anagHass CHOMDbL OTJIHYAIOTCH pPaBHHHHBIM peJbedoM. B espormei-
ckoft yactu CCCP 310 Pycckas u Ileyopckas pasruHbl, Iloseccko-
I HenpoBckas, BepxHeBosxkckass U Meniepckass HU3MEHHOCTH, Xapak-
TepHass OCOGEHHOCTh KOTOPHIX — uepeJoBaHHe KOHEYHO-MOPEHHBIX
rpsfi ¢ NJOCKHMH MOPEHHBIMH paBHHHaMu. Hapsmy c TakMMH paB-
HUHAMH B 3TOM YacCTH 30Hbl INpPeACTaBJEeHbl H BO3BBHIILEHHOCTH: JIH-
ToBcKO-Besopycckass, Banpaiickas, TuMmaHckuil KpsaX, YpaJjibckue
ropu, Kapnarsl u 1p.

B 3anaanoit Cubupu ot ¥Ypanabckoro xpebra mo p. Enuceir pac-
nosoxeHa 3anaaHo-CHOUpCKass HH3MEHHOCTb, HMelOllas OYeHb cJia-
GBIl YKJIOH Ha ceBep, MO3TOMY peuHble AOJHHH 3leCb Heraybokue, a
BCsI HI3MEHHOCTb MaJIoIPeHHpPOBaHa.

Ha Boctok ot p. Enuceit npeoGnamaer ropubii peabed: Enuceii-
ckuil kpsax, CpenHe-CuGupcKoe NJIOCKOTOpbe, CHCTeMa TOPHBIX Xpel-
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ToB CraHoBoro xpe6ta H Ilpu6aiikaibs, ropHble o6aactu BocTounoit
Cubupu u lanpHero Boctoka. OnHako 31ech HOBOJILHO INHPOKO Npel-
CTaBJeHbl H HH3MEHHOCTH, HanboJiee 3HaYuTeNbHble M3 HUX — LleHT-
panbHO-SIKyTcKast ¢ OGOJIBLIHM KOJHYeCTBOM  GEeCCTOYHBIX 3amajiuH,
3aHATHIX 03epaMHu H GojoTamMu, H AMypcKasi, pacnoJioXKeHHast B JOJH-
He p. Amyp.

Penved Caxanuna m KypuibcKHX OCTPOBOB XapaKTepH3yercs ue-
pelloBaHHEM TOPHBIX XpeOGTOB H HU3HH.

IToyBooGpasyioliue Nopoasl 30HB BecbMa pasHooGpasHbl. B 3a-
nagHo#t yactu 30Hbl 10 p. Exuceil mpeo6/ianaloT JeZHHKOBbIE W BOJ-
HO-JIeHUKOBBIE OTJIOXKEHHS: MOpeHHble GeckapGoOHaTHble H KapG6o-
HaTHbIE Pa3HOTO MeXaHHMYeCKOro COCTaBa C BaJyHaMH KDHCTaJJHye-
CKHX H MECTHBIX OCafOYHBIX NOPOJ, NOKPOBHBIE Ge3BaJyHHbIE CYTJIHH-
KH ¥ [JIHHBI, BOJXHO-JI€IHHKOBble H [PCBHEAJJIOBHAJIbHBIE OT/I0XKEHHS
B OCHOBHOM I€CYAHOTO U CYIECYaHOTO MeXaHHYeCcKoro cocraBa. MeHb-
LIe pacnpocTpaHeHbl MOpPCKHE OTJIOXKeHHs, 0Opa3oBaHHble B pe3yJb-
Tare TpaHcrpeccud bBaartuiickoro u CeBepHOro mopei, 1 COBpeMeHHble
aJlJII0OBHAJ/IbHbIE OTJIOXKEHHS] B JOJHHAX PeK U 03ep.

Ha Boctok or p. Enucell ocHOBHBle nousBoo6pasylouiue NOPOIAH —
3JII0BHH W JeJNIOBHII KOpEHHBIX MOPOJ, a TaKXe APEBHHe H COBpeMeH-
HBlE aJITIOBHAJbHBIE OT/I0KEHHS.

PactutenbHOCTb. ¥YKe CaMO Ha3BaHHE 30Hbl — TaeXHO-J1ecHasg —
CBHAETENbCTBYET O TOM, 4TO 3aech mpeobGaanaiwor Jeca. C ceBepa —
XBOfiHble, CMEHSIOIIHECS K IOTY JIHCTBEHHBIMH H IIHDPOKOJHCTBEHHBIMH.

Esponefickyio 1 3ananHo-CHGHPCKYyl0 YacTH 30HBI 10 COCTaBy
JIPeBeCHOl H TPaBSIHUCTOM paCTHTENbHOCTH IOADPa3AesfAlOT Ha TpH
noja3oHel: 1) ceBepHO#l Taiiru; 2) cpeiHeit Ta#ru; 3) I0XKHOH Talru.

ITon3ona ceBepHOil TaiirH — penKoJieCHble €JIOBble Jeca CO 3HAUH-
TeJIbHOH npuUMechbio OGepesbl, a Ha BOCTOKe — CUOHDPCKOI JIMCTBEHHHUILH,
HHXXHHI SIpDYC JIeCOB COCTABJSIOT MXH, JHWAHHHKH H cybapKTHYecKHe
kycrapuauuku. [logsoHa cpenHeil Taliru — TeMHOXBOHHBIe BBHICOKHE TyC-
Thle eJIOBO-UXTOBble Jeca ¢ HU3KHM 3eJICHOMOXOBBIM IIOKDPOBOM.

TpaBHHHCTaﬂ PacTHTEJNbHOCTb B 3THX JBYX MNOJA30HAX NPAKTHUYECKH
OTCYTCTBYET.

TMox3oHa 0XKHOH TalrH -— TeMHOXBOHHBIE Jieca ¢ NPHMEChbIO LUH-
POKOJIHCTBEHHHX mnopon (ay6, KJeH, fCeHb) B €BPONEHCKOH wacTH,
JUCTBeHHBIX — B 3anajgHoii CHOHDH W CBETJIOXBOHHBIX JIHCTBEHHHY-

HeIX — B Bocrounoit CubupH.

Ha danbuem BocToke BCTpedaloTCsi MPaKTHYECKH BCe BHABI JIECOB,
XapakTepHbIX A JaHHOH MOJ30HBI.

TpaBsiHHCTasi PacTUTENbHOCTh NOA3OHBI NPEACTaBJe€Ha B OCHOBHOM
3naKaMH, 60JI0THAsE — OCOKaMH, CHTHHKOM, THIIHOBHIMH H C()arHOBLIMH
MXaMH.

I'pyHToBbie Boabl. ITouBoo6pasoBanue Ha GOJblieil YacTH TaeXKHO-
JIeCHOI1 30HBI HJET Ha MHOrOJIETHEMEP3JIOTHBEIX NopoAax. B esponefickoii
YaCcTH 30HBI OHM IIOYTH He BCTPEYAIOTCH,a B a3MATCKOH — OXBATHIBAIOT
npaktuyecku Bcio Boctounyio Cubupsb, B 3anagHoit CHOUpH UX 0XKHad
rpaHHIa NPOXOAMT No suHuM ropa Hapoanas (Ypan—Cypryr—Typy-
XaHcK). 3[1ecb TpYHTOBbie BOAbl HaXOAfATCS B OCHOBHOM B BHJe HaA-
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Mep3JIOTHOH BePXOBOAKH, HaxoAslleHcs B AEATENbHOM cJioe Mep3JOThl
(oTTauBawImEeM BECHOH U 3aMep3alolleM OCEHbIO) H CKBO3HBIX TaJHMKaX.
Posib BoJOynOpa BHINOJHSET NOBEPXHOCTb MHOrOJIETHEMEP3JbIX NMOPOL.
ITostoMy 3mech Habuaiogaercs 3aCTOHHBIX BOJHBIH PEXHM, IDYHTOBbBIE
BOJIBI CJ1a60MHHEPAJH30BAHbI, H NMPOLECCH BHILEJAYHBAHHS NOYB NPaK-
THYECKH OTCYTCTBYIOT.

B 3anajHoii Cubupu 1 eBponeicKoit yacTu 30HBI HAXOAHTCH MOJAOCA
H36LITOUHOrO yBJaXKHeHHsI ¢ GJH3KHM 3aJjieraHHeM TPYHTOBHIX BOJ, a
CJIeI0OBATENbHO, 3HAUUTENbHBIM Pa3BHTHEM 60/10T006pa30BaHHUS.

OcHoBHble TOYBOOGPa3oBaTebHbIE NpoHecchl. 3HaUHTENbHblE Pa3JH-
4us NPUPOAHO-KIHMATHYECKHX YCJOBHI OTAEJNbHBIX paliloHOB 30HHI 00Y-
CJAOBJHBAOT pPa3BHTHE MHOTHX MNOYBOOGPa30BaTe/bHBIX IPOLECCOB.
OcHoBHBIE M3 HHX CJA€IYIOUIHE: MOA30JHUCTHIH, AepHOBBIH H GOJOTHBHIIL,
a B Boctouno#t CHOHPH — Mep3JIOTHBIH.

IloaszonucTeiit npoulecc GopMHPyeTcs NPEHMYLIECTBEHHO INOA IO-
JIOTOM XBOMHOrO Jieca ¢ MOXOBBIM MOKPOBOM B COYETAHHH C NPOMBIB-
HBbIM BOJHBIM PEXHMOM.

JlepHOBHI} npoliecc MPOXOAHT NMOJ NOKPOBOM JIYTOBOH TPaBSHHCTOM
PACTHTEJbHOCTH H OCBETJIEHHOro Jieca ¢ TPaBAHHCTBIM HJH TpaBsi-
HHCTO-MOXOBHIM IIOKPOBOM IIpH YCJOBHH, YTO MaTepHHCKas mNopoia
Kap6oHaTHas W1y Gorarasi OCHOBaHHSIMH.

BoJioTHBIil 1pouecc pa3BHBaeTcs B YCJOBHSIX H3GBITOYHOrO yBJaX-
HeHHS B NIOHHXKEHHBIX 3JeMeHTaX peabeda.

Mep3asnoTHBII mpolecc NpoOTeKaeT MNOJ CBETJOXBOHHBIMH (JIMCT-
BeHHHYHBIMH) JIeCAMH Ha MHOTOJIETHEMEp3JIbIX NMopPoJaXx.

ITouBsl 30HBI MOryT HOPMHPOBATHCS MOJ BJIHSHHEM 3THX IOYBOOG-
pa3oBale/bHBIX INPOLECCOB, HefCTBYIOUIHX CaMOCTOSATEJNbHO HJH COB-
MECTHO, TIpHYeM B pa3/jHYHBIX COYETAHHUSAX.

15.2. OcHCBbIe TMNDbI MOUYB TA@XKHOC-NIECHONM 3CHbI,
MX reHe3Mc, COCTaB M CBOMCTBA

Pasnoob6pasue nouBoo6Gpa3oBaTe/ibHbIX NPOLECCOB NPHBOIUT K 3HA-
YHTEJbHOH NecTpoTe NMOYBEHHOI'o NMOKPoBa 30HBL. OZHAKO MOXHO BbI-
OeJIUTh NATb OCHOBHBIX THIIOB MOYB: MOJA30JHCTbIE, AePHOBbIE, N€PHOBO-
NOA30/MCThIE, 6OJIOTHO-IIOA30/HCTEIE, MEP3/IOTHO-TaeXKHble.

15.2.1. Mogsonuctble nouskl

IToxsonucthie mouBbl 3aHUMaiOT 0koJo 140 maH. ra. Onu ob6pasy-
I0TCS NOJ, BJAHSIHHEM INOA30JIUCTOTO Npoliecca, KOTOPHIl MpOTeKaer cle-
LyomuM o6pasoMm.

Jlecnad moacTuiKa, cocTosiuiasi U3 OTMHpalouieil XBOH, MXOB H JIH-
HIaHHUKOB, CONEPIKUT MaJo KaJblisg H obJafaeT KHCJIOH peakuuen.

I'pubHoe passioxeHHe MOACTHAKHM 6/1aronpusitctByer o6pa3oBaHHIO
JIETKOPaCcTBOPHMBIX (PYJIBBOKHCJOT, KOTOpPhbie CIOCOGCTBYIOT pacTBOpe-
HHIO BelllecTB NOYBEHI, IJIOXO PacTBOPSIIOLUIMXCSA B BOJe, HO JieTKO — B
KHCJIOTaX. B nepBylo ouepenp pa3pyluaeTcs HJAHCTass (Gpakius, 9eM H
006DbsicHSeTCS 06eJHEHHE HJIOM BEePXHHX FOPH3CQHTOB NOJ30JHCTHIX NOYB.
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3HaunTe/IbHAsE YacCThb 3THX COEJAHHEHHH BBLIHOCHTCS (QHABTPYIOWIEHCS
BOJOH B 'PYHTOBBIE BOJB W yAAJS€TCS U3 MOYBHI, a OCTaBLIASCH YaCTh
nepeoTKAaAbIBaeTCs B HHXKeJeXalleM ropu3oHre. Takum o6pasoMm
(dopMmHpyeTcsi XapaKTepHbIl NPOGH/Ib NMOJA30JHCTHIX NMOYB, COCTOSILIHI
H3 CJIeIYIOUHX TOPH30HTOB:
Ao — necHas NOACTHJKA (HEPasJOXKHUBIUASACS XBOS, MXH, JHIIAHHHKH,
MOILHOCTb 2...5 cM);
A;A; — temHo-6yphiii, o6ora- s s
len rpy6bIM  FyMy- Codepwarue gparyud, %,
COM, pHIXJBIH (MOII-

0
HocTh 1.5 cM);
Ay — 3J110BHAJbHBI, Geseco- —
nenesbHbI (LBeTa ney- 20 -
HOH  30J1B1), 6ec-
40 —J
60
80
100
0 20 40
C_1-+
=k
[ -»
Puc. 15.1. INoasoaucras Puc. 15.2. MexaHH4YeCKHii COCTaE mNoOA30-
noysa. JIHCTOll CYTJIHHHCTOM NOYBH (IO RAHHHM

H. B. Tiopuna):

I — 025 mMM; 2 — 0,25—0,05 mMM; 3 — 0,06—
—0,01 mM; 4 — 0,01—0,0006 mMM; 5 — 0,005—
—0,001 MM; 6 — Menee 0,001 mMMm.

CTPYKTYPHBIH HJM IJIaCTHHYaTO-JHCTOBATOH CTPYKTYPH, MOII-
HOCTb 3aBHCHT OT CTEHNEHH OMNOJ30JHMBaHHS H COCTaBJSeT
HECKOJIbKO MJIH JeCATKH CaHTHMETPOB;

B — unnioBHanbHEM, GYpHIH HJIH KPacHO-Oyphlil ymJIOTHeHHH (Obl-
BaeT HACTOJIbKO YIUIOTHEH, YTO IpeBpallaeTcsi B BOJOYIOP),
CBEpXy OpEXOBaTOH, HUXKe NPU3MATHYECKOH CTPYKTypH (MOIL-
Hoctb 20...120 cm);

€ — marepuHckas nopoja (puc. 15.1).

B 3aBHCHMOCTH OT Pa3BHTHS NOJA30JHCTOTO Mpoliecca M H3MeHeHHH
1BeTa, CTPYKTYpPH, MJIOTHOCTH MOTYT BBIAE/AThCS NOArOpH30HTH (A2B1;

B, By u np.).
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IToxsosucThie MOYBH 30HBI NOAPA3AE/AIOT MO HAJHYHIO HJIH OTCYT-
CTBHIO OIJIEEHHS B NpPOdHJIe B OCHOBHOM Ha JBa NOATHIA: IJeeBO-NOJ-
30JIUCThIE H NMOA30JHCTHIE,

MexaHnyecKdil cocTaB M CBOHCTBa MOA30JHCTHX MOYB YeTKO AH(-
depenuupoBanbl no npodunio. Haubosnee xapakrepHass 0cO6eHHOCTb
MeXaHHYeCKOro COCTaBa NOA30JHCTHIX NMOYB — IOHHXKeHHOe IO CpaB-
HEHHI0O € HJJIIOBHAJbHBIM TOPH30HTOM H MAaTEPHHCKOH IOpOAoH
(puc. 15.2) comep:kaHue HJHCTOH (PaKUMH B BEePXHHX TOPH30OHTaX.
®dusnyeckue W BOAHO-(QH3HYECKHe CBOMcTBa 06YCJ/IOBJEHBl MeXaHHYec-
KHM COCTaBOM H HHTEHCHBHOCTbIO Pa3BHTHS MOJ30JHCTOro Inpolecca.
OG6beMHasi Macca 3HAYHUTENBHO YBEJHYHBAETCS MO NpodH/I0 C raybu-
HOIi OCOGEHHO NpPH mnepexofe K HJJIOBHAJbHOMY CaMOMy YIJIOTHEH-
HOMy ropusonty. IIpu 3TOM mopHcTOCTb, HaXoAsiCb B 06paTHOi 3aBH-
CHMOCTH, CYUIeCTBEHHO CHHXKaeTcsl.

ConepxaHue rymyca, COCTOSILlero raaBHbIM 00pasoM H3 (yJ/bBO-
KucaoT, HeBbicokoe (1..3%); o cocpeiorouen B ropusonte A; A,
MOILHOCTb KoToporo 1...5 cM.

INogzonucTeie nMoyBHl cJaboHACHILEHB OCHOBAHHSIMH H OTJIHYAIOTCS
KHCJIOH peakuuel, MOBHILIEHHOH NOTEHUHAJbHOH KHCJOTHOCTBIO H Ma-
Joii 6y epHOCTBIO.

B GosbiinHCTBE c/ayuyaeB 3TH MOYBH GeCCTPYKTYPHbI. Eciin XKe oHH
H UMeT ca1abyl CTPYKTYpY, TO HX CTPYKTypHble arperatbl HEBOJO-
MPOYHBL.

15.2.2. [lepHosble nousb!

JlepHOBBIe MOUBBI Ta€XKHO-JIECHOH 30HBI (POPMHPYIOTCS NOJ, BO3AEH-
CTBHEM [IePHOBOrO Npolecca, NPOTEKAIoIIero moj JYroBOil pacTHTE/b-
HOCTBIO M IOJ TPaBSIHBIM IOKPOBOM JIECOB, yallle Ha KapOoHaTHBIX
Ha# nopojax, GoraThiX MHHepaJbHHIMH BeulectBaMH. OOmas mnJo-
IaAb 3THX MOYB OKOJIO 9 MJIH. ra, U3 HUX 6oJibllIast yacTb (OKOJIO 5 MJIH,
ra) pasMmemaercss B Bocrounoii Cubupu, Ha Haabuem Bocroke u Ha
KamuaTtke. B eBponeiickoit wactu oHu ectb B [Ipubairtuke, JleHun-
rpazacko#i, Apxanrennckoi, HoBropoackoit u apyrux obJjacTtsx.

Hanuune nyroBoit TpaBSIHUCTOH PacTHTENbHOCTH CHOCOGCTByeT 060-
raieHu1o no4ysbl rymycoM. KOpPOTKH# KM3HEHHBI UHKJ TPaBsSHHCTHIX
pacTeHuil 06yCJOBJIHUBAET 3HAYHTEJNbHOE KOJHYECTBO €XerogHoro omna-
Ia ¢ BHICOKOH 30JbHOCTBIO (1m0 13%), Gosbluasi wacte KoToporo (B
cpeadeM 50..80%) — KopHeBHIe OCTaTKH, HaXOASIIHECS B TECHOM KOH-
TakTe C NOYBOH. DTH YCJOBHS GJIaronpHSATCTBYIOT Pa3BHTHIO Ipoluec-
coB ryMuukanuu. [IpeamyiiecTBenHoe 06pa3oBaHie ryMHHOBHIX TPYA-
HOPAaCTBOPHMBIX KHCJOT HPHBOJUT K aKKyMyJSLHMH HX B BEPXHHX ro-
PH30OHTaX NMOYBHI, B pe3yJbTaTe Yero YJy4lIaloTcs BOAHO-(H3MYECKHE
CBONCTBA MOYBHI H CO3[JaeTCs BOAOINpPOYHas CTPYKTypa.

Hakonsienuio W 3akpemjieHHI0O TyMyca CIOCOOCTBYeT HaJuuHe B
NOYBe OCHOBAHHH, B YAaCTHOCTH KaJIbLHg H MarHus, HeHTpaJdu3yIOUHX
FYMYCOBBIE BellleCTBa NOYBHl H PE3KO CHHUIXKAIOIIHX HX PacTBOPHMOCTb.

JlepHOBLIe MOYBHI OT/IHYAOTCH MeHbluell AubdepeHuHanned npodu-
Js 10 ropu3oHTaM. B npogH/e 3THX NMOYB BBIAEJAOT TPH FOPH3OHTA:
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Ao — TNOACTHJKA, HJIH AepHUHA (MOIIHOCTH 2...7 ¢M);

Ay — ryMycoBblil TOPH3OHT, B 3aBHCHMOCTH OT COJIeDXaHHsA ryMyca oT
Ceporo A0 4epHOro lBeTa ¢ KOMKOBATO-3€PHHCTOI CTPYKTYpOH, mepe-
XOL K CJenyiollleMy TFOPH3OHTY naaBHblii  (MomHOCTh 15..25 cM);
B — nepexonﬂou cBeT/iee BEpPXHEro, MMeeT NPH3HaKU TOPH3OHTOB A,
H Co — mepexoj] K MaTepHaJ/bHOH NOpOJe NJaB-
ubtll (MomHocth 15..50 cm); C — MaTepHHCKas
nopoaa (puc. 15.3).

Cpens HepHOBBIX NMOYB BBIACJAAIOT TPH THMA:
nepHOBO-KapOoOHaTHBl e (peHJ3HUHBI), A€ P-
HOBO-THTOTEHHb e HJEPHOBO-ITJA€EEBhHIE.
[MocnenHue passuUBaIOTC B NOJYTHAPOMOp(d-
HBIX YCJOBHSX, NeEepBble [Ba — B aBTOMOpPO®-
HbIX.

HepunoBo-Kap6OHaTHBH € NOYBH HOPMH-
pyloTcs Ha KapOoHaTHBIX nopojax (MeJax, H3-
BecTHsIKax, Mepreasix @ Ap.). llupoko pacmpo-
crpadensl B [Ipu6aaruke, Jlennnrpaickoit o6.a-
CTH, BCTpeyawoTcs Ha 3anage Ykpausw. Otin-
yaoTcs MajomoliubiM npoduaem (20...100 cwm),
He6HUCTOCTbIO, GOraThl F'YMycOM (5...22%) oT
HCI] BckunaoTr ¢ NOBepXHOCTH, BOIHBIN peXuM
Puc. 15.3. JlepHoBas HX HEYCTOH'HB.

nouBa. OTH NouBHl NOAPa3Ae]SIOTCH Ha ClaeAylollye

NOATHIBI: JepPHOBO-KapOoHaTHBIE THIIHYHBIE, MOLI-

HocTh mpotuas 10..30 cm, or HCIl Bckunawr no BceMy NPOQHIIO;

JIePHOBO-KapGOHATHbIE BBILEJOYEHHbBIE, MOLILHOCTD npoduas 60...100 cm,

ot HCl Bckunaior ¢ ropusostra B; nepHoBo-kap6oHaTHble ONOJ30JIeH-

Hble, OTJIMYAIOTCA NMPH3HAKaMH ONOA30JIEHHOCTH, BCKHIIaHHe HabJjloja-
eTcsl B HUXKHeH YacTH ropH3oHTa B.

JepHOBO-THTOT €HHB e NoYBbl 06pa3oBaJUuCh HAa NOpojax, 06o-
rallleHHbIX CHJIHKATHBIMH COeIHHEHHSIMH KaJbliusl U Marsus. Boapuie
Bcero Takux nous B Cpenueit Cu6upu. KonnuecTso rymyca B HUX KOJeG-
Jercs B Npejeax 2..9% ¥ pe3ko CHHXKaeTcsi ¢ TJIYGHHOH. Peaxmm
6J13Ka K HelATpaJsIbHOM.

IToaTHNBE! 3THX NOYB BHIAEJSIOTCS 110 HACBHILEHHOCTH OCHOBAaHHSIMH,
peakUHH H NPOSIBJEHHIO ONOA30JHUBaHHS (JepHOBble HACBILIEHHBIE, Aep-
HOBbBIE KHCJIble, A€PHOBBIE ONOJ30JEeHHbIE).

HdepHoBo-raeeBble NOYBH OTJIHYAIOTCH HaJHYUEM OrJje-
eHHss U (GOPMHPYIOTCSl NOA BJHsHHEM XKecTKHX (GoraTthix Ca um Mg)
Box. B nHux muoro rymyca (10...15%), BrICOKas HACHILEHHOCTb OCHO-
BaHHMSIMH, peakuus HalTpaJbHass WJaH ciabokuciaasd. B cBfA3u c nepe-
yBJIaXKHEHHEM HMEIOT HeGJIarONPHATHBIA BOAHO-BO3AYLIHHIH peXuM. B
3aBHCHMOCTH OT CTeNleHH NPOSIBJIEHUS OIJIeeHHs BHIAEJSIOT CJelyloiine
MOATHIIBI 3THX NOYB: AEePHOBO-NOBEPXHOCTHO-TJIeeBaThle, 1€PHOBO-TPYH-
TOBO-TJIeeBaThle, I'yMYCOBBle IIOBEPXHOCTHO-IJIeeBbie, F'yMycOBble T'pYH-
TOBO-TJIEEBHIE.

Bce nepHOBBIE NMOYBH NOApPa3AeJSIOTCS HA BHAB IO FYMYCHPOBaH-
HOCTH M MOLIHOCTH TyMYCOBOro ropH3oHTa (MaJjorymycunie <<3%,

bl "
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cpenserymycusie 3..5%, MHororymycuble 5..129%, rymycHoie >12%;
MaJioMoulHble <15 cM, cpegHemomubie 15..30 cMm, Mouable >>30 cM).

IlepHoBo-KapGoHaTHbIe NMOYBH — HauGOMee MJIOAOPOAHBle B THMNE
JEPHOBLHIX MOYB, OHH XapaKTePU3YIOTCA CJENYIOUHMH CBOHCTBAMH.
ConepxaHue rymyca B NOYBe Pe3KO CHHXKaeTcsi ¢ TIJIyGHHOH, yKe B
NepexoAHOM FOPH30HTE ero B ABa-TPH pa3a MeHbllie, 4eM B I'YMyCOBOM.
OTH NOYBBHI OTJHMYAIOTCS JOBOJIBHO BBICOKHM BaJOBbIM COJEPXKa-
HHEM 3JIeMEHTOB MHHepaJbHOrO INHTAHHS, W3 KOTOPbIX aJisi pacre-
Huit goctynHsl 3..5%. KosanuectBo CaCO; pes3ko Bospacraer ¢ riy-
O6uHol u pocturaer 609 B MaTepuHcKoil nopone. KapGonatsl Kanblius,
colepKalliecss BO BCeX TOPH3OHTAaX MOYBBI, OOYCJOBAHUBAIOT ee Heil-
TpaJibHYI0 peakuuioo. PacnpeneneHne yacTull ¢pU3HYECKOH I'VIMHH H HJa
JI0BOJIbHO paBHOMEpHOe.

OGorauieHHOCTb OPraHHKOH u KapGoHatamu (GOpPMHPYET OTIHYHM-
TeJbHBIE (hH3UYECKHe M BOJHO-(pU3HUYecKHe CBOHCTBa JepHOBO-KapGo-
HaTHBIX TNOYB.

3anachl NPOALYKTHBHOH BJari B HUX HeOOJblIME, YTO CBSI3aHO C
BBICOKOH BJIaXXHOCTbIO 3aBsifaHHs, 0OGYCJOBJEHHONH BBICOKOH T'HI'POCKO-
NMHYHOCTBIO 3THX NOYB M 3HAYUTEJbHBIM KOJIHYECTBOM BOMABI, XHMH-
YeCKH CBsi3aHHOM ¢ Kap6oHaTaMH. OTCYTCTBHE OCaJKOB Ha NPOTHXKEeHHH
NATH-CEMH JHell BhI3bIBaeT yrHeTeHHe pacTeHuil. Kpome Toro, onu cuib-
HO HabyXaloT H NpH NOACBIXaHHH pacTpecKuBaloTcs. [ToyBBl 3TH MJIOXO
a’pHPOBaHbl, HA [OJI0 BO3AyXa NPH HauMeHblIe# BIaroeMKOCTH IpH-
xoputcs Beero 28...349% o6beMa o61eil MOPUCTOCTH.

JlepHOBEIe AUTOreHHBIe MOYBH 00/1aJal0T HECKOJIbKO MeHbUIMM IJIO-
JopoaueM, yeM JepHoBHle KapGoHaTHble. Peakuus ux ciaaGokucnaas
(pH conepoit 5,2—6,6), conepxanne rymyca 2..9%, KOJIHYECTBO ero
¢ riny6HHOH pe3Ko CHHXKaeTcs.

JlepHOBO-T/ieeBble MOYBH HMEIOT AOBOJIBHO BHICOKOE MOTEHIHAJIbHOE
naonopoaue, rymyca B HHX 10..15%, HacblIIeHHOCTH OCHOBaHHSIMH
BbICOKAsl, peaKLHs HeHTpaJbHas, HO BCJEACTBHE NePEyBJaKHEHUs OT-
JIHYAIOTCH HeGNaronpHsiTHBIM BOJLHBIM PEXKHMOM.

15.2.3. [lepHoBO-NOA30NMCTbIE NOUBbI

PasBuTHe RepHOBO-NOA30JNHCTHIX IOYB OMNpEeAeJsieTCss COBMECTHBIM
HJIM NOOYepeAHBIM BO3JAeHCTBHEM AEPHOBOrO H IOA3OJHCTOro Ipouec-
coB. [lon nosoroM cMelaHHOro Jieca ¢ TPaBSHBIM HMJIH TPaBSHO-MOXO-
BbIM NIOKDOBOM 3TH NpOLECCH HAYT OJHOBPEMEHHO, AepHOBHIH mpolecc
MOKET CMEHHTb NOA30JHUCTHI B pe3yJibraTe CBeIeHHs Jieca W INoOfBJe-
HHS JIYTOBOH PaCTHTEJbHOCTH.

[llnpoko pacnpocTpaHeHH AEePHOBO-NOJA30JHCTHE NMOYBH B I0XKHOM
YaCTH TaeXXHO-JeCHOH 30HH, NJOLIaAb UX 3aHHMAaeT GoJiee 155 MJH. ra.

IIpodunp 3THX NOYB cxo0xka ¢ NpoduieM NOA30IHCTHIX MOYB, HO OT-
JIH4aeTcss] OTHOCHUTEJbHO Pa3BHTHIM TyMYyCOBO-aKKYMyJSITHBHBHIM TOpH-
30HTOM. MMeloTcsl pa3Hble MHeHHsSI O KJaacCH(OHKALHH [JepHOBO-IOJ30-
aucTtelx nouB. [TouBeHHblil HHCTHTYT UMeHH B. JlokyuaeBa OTHOCHT HX
K NOATHIy Moa3osucThXx nous, M. C. Kaypuyes paccMaTpuBaer HX Kak
CcaMOCTOATe IbHHH TUN. IToCKOBbKY YPOBEHb NJIOJOPOJHSA H MEJHOpaUHs
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NEePHOBO-TNIOA30/MHCTHIX TI0YB JOBOJIBHO 3HAUHTENLHO OT/IHYAIOTCH OT MOA-
30JI0B, B MEJHOPAaTHBHOH NpakTHKe yao0Hee KjaaccH(pHUHPOBATbH HX
KaK OTAeJbHBIH THIL

B noartume [AepHOBO-MOA3OJHMCTHIX II04B IO HAJHYHIO HJH
OTCYTCTBHIO NPH3HAKOB OIJIEEHHS BHIJEJSIOT JAEPHOBO-NOA30JHCTHIE
rieeBble, KOTOpPble MMEIOT OTYETJIHBO BBIPaXKeHHOe OrJjieeHHe B HHXK-

A, Ap A, A,
-
Az A, 15
A, 25,
N\ RB' \\8' Y
A s0 60 N\ 60 ANAN 60
5 8, 8y 8,
a 6 8 e

Puc. 15.4. CxeMa CTDOEHHSI NEpHOBO-NOJA3OJNHCTHX IIOYB
(no H. Il Pemesosy, 1952):

a — noxson; 6 — cnaGomepHOBas CHJABHONOX3OJHCTASs; 8 — Cpea-

HeflepHOBasi CHALHOMOM3OJHCTasA; & — rpyGokoaepHoBas caabo-

nonsoaucras. Ao — JecHasi NOACTHJKa H JepHHHa; A, — AEPHOBLIA

TOPH30HT; Ay — TMOA30JHCTHIA TOPH3OHT; By — HepBHIA HJIIOBH-

anbHO-MeTaMOpGHYCCKHIl B BepXHelt YacTH C NPH3HAKaMH OMNOA-

30JIeHHOCTH; By — BTOPOH HJAMIOBHaJbHO-MeraMopdHuecKuit uacrto
C NpH3HAKaMH OrJIeeHHs.

Helt yacTH npodusis u oroppoBaHHe ¢ noBepxHocTH. Tak Kak Kauma-
THYeCKHe YCJOBHS OGYCAOBIMBAIOT PasHyl0 MOLLHOCTb NMPOGHIA mep-
HOBO-TIO30JIUCTHIX TIOYB, TO NOATHNBI HX BBIAEJAIOT H MO (auusM:

Tensias — MoltHocTs npoduas 200...250 cM;

yMepeHHas — MolHocTb npoduis 150...200 cm;

Xosoxnas — MmomHocTb npoduis 100...150 cm;

IJIATETbHO-Mep3JIoTHAsT — MOUIHOCTb MPOdHIIs <<100 cm.

B 3aBHCHMMOCTH OT CTEIleHH Da3BHTHSI HaKJ/aJblBalOLIMXCA AEpHO-
BOrO H TNMOJ30JHCTOrO NpPOLECCOB JEPHOBO-NOA3ONHCTBIE MOYBHI MOA-
pa3fensiioT Ha AEePHOBO-CJ1a60-, CpeliHe- H CHIbHONOA3OMHUCTHIE. ITo me-
pe yBeJHYEHHs CTelleHH OMON30JEHHOCTH CHHKAETCS HACHILEHHOCTD
OCHOBaHMSIMH, YMEHbLIAETCS MOIIHOCTb T'YMYCOBOTO FOPH30HTa H yBe-
JIHYMBAETCS KHCJAOTHOCTH (pHc. 15.4).

BaJioBOH M MeXaHHYECKMH COCTaBbl AEPHOBO-MOA30JHCTBIX NOYB B
3HAUMTENbHON Mepe 3aBHCAT OT MAaTEPHHCKOH MOPOAbl U CTENeHH
OKYJIbTYPEHHOCTH HX, OJHAKO 3/1€Cb MOXHO NPOCJEAHTD H o61IHe 3aKO-
HOMEpPHOCTH, XapaKTepHble 1Jisi JaHHOro THNA MOYB (puc. 15.5). Ux
OT/IHYaeT oboralleHHe JKeJe3oM H aJIOMHHHEM HJJIIOBHAJBHOro ropH-
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30HTa 32 CYET T'yMYyCOBO-aKKyMYJSTHBHOTO H 3JIOBHAJbHOrO, TaKOMy
JKe NepeMellleHHIO NMOoABepXKeHbl H (Gpakuuu (U3HYECKOH IJIHHBI, 3Ha-
YHTEJIbHYIO 4acTb KOTOPOH cocTaBJiseT MJ. MHrpalHs ykasaHHBX CO-
e[HHEHHH M MJIa CBHIETEJNbCTBYET, YTO 3TH MOYBH DPa3BHBAJNHCH NOA
BJHSHHEM NOA30JIHCTOr0 npouecca. IIpy 3TOM OTHOCHTENBHO BBICOKOE
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Puc. 15.5. XuMuyeckasi XapaKTepHCTHKa JepHOBO-CHJbHONOA30MHCTOM
nousn (mo H. Il. TepacumoBy m M. A, T'iasoBckoit, 1960):

a—1 — rymyc, %; 6 — pH Boaublfi (5 — KHCARas peakuus);
8 — MNOrJolleHHHe KaTHOHHM (2 — La.., 3 — €., — H.), mr:3xkB Ha 100 1
nousni; 0 — BagaoBnie (5 — Fe0; 6 — AlLO;, 7 — Si02), %.

cojepxKaHHe r'yMyca B MaXOTHOM FOPH30HTE IO CPABHEHHIO C HHXKHHUMH
H €ro MOIIHOCTb XapaKTePHH AJS JAepHOBOro npouecca. Bmecte ¢ TeM
31eCb 3aMeTHO H BJIHSIHHE OKYJbTYPHBaHHS, YTO BhIpa)KaeTcs B MOLI-
HOCTHM NaXOTHOIO FOPU30HTAa H ero oborauieHHOCTH (pochopoMm.

BopHo-¢pu3uyeckHe CBOHCTBa AEPHOBO-NOA3OJHUCTOH MNOYBH IpHBE-
ZIeHHl B Tabu. 15.1.

[T10THOCTL MOYBHI B OCHOBHOM 3aBHCHT OT MHHEPaJIOTHYECKOro CO-
cTaBa M N0 NpoduIo H3MeHseTcs MaJo. HeckosbKo MOHHXKeHHas NJOT-
HOCTb NaXOTHOTO rOpH30HTa OGBACHSAETCS HaJH4YHeM B HeM ryMmyca.
B 3TOM e ropu30OHTE 3aMeTHO CHJbHOE BJHSHHEe 06paboTKH NMOUYBbI HA
06beMHYI0 MacCy, KoTopasi yBeJqHuHBaeTcs ¢ ray6uHoit B 1,2..1,4 pa-
3a, MPUYEM COOTBETCTBEHHO 3TOMY yMeHbllaeTcsi o0llas NOPHCTOCTb.

HauMenbliiasi BJaroeMKOCTb MO NPOQHIII0 ¢ IMyOHHON H3MEHseTCs
MaJjlo, HO 3aTO CHJIbHO YBeJHYHBAeTCs BJAXKHOCTb 3aBsiiaHus, Cy-
LIECTBEHHO YMeHbIlasi KOJHYECTBO NPOJAYKTHBHON BJIard, 3anachl Ko-
TOpOo# B ropu3oHTe A;B u ray6xe Ha TPeTb MeHblile, YeM B ITaXOTHOM
cJIoe, UTO 3aTPyAHAET KanuJJISPHOe NOJANHTBIBAHHE KOpHEOOHTaeMoro
cJI051.
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15.1. BopHo-chu3mueckne nokasarenu AEPHOBO-NOAR3ONMCTON NOUBbI
(no pauubim U. C. Bacunbesa)

O6mas |Haumenn-{| Baax- | Hoctyn- | Aspa-

Femetu-| IAy6mna | puor. | O6bem- | mnopuc- | waa Baa-{ HoOCTb Hast uus
qecKuil B3ATHA HOCTD, Has rocprb. roeMm- 3aBs- Baara npu

ropusont | ©OOpasua, r/cM® Macca, KOCTb, Aauus, npu HB
P cu / T /oM HB B3 HB

% oObema NOYBH

An 0-- 20| 2,63 1,18 55 31 7,0 24,0 24
AB 40— 50| 2,72 1,43 47 31 16,5 15,5 16
60— 70| 2,68 1,54 43 33 16,2 16,8 10
90—100} 2,70 1,58 42 35 20,1 14,9 7
C 150—160] 2,73 1,60 42 37 21,2 15,8 5
190—200| 2,69 1,66 40 37 21,3 15,7 3

HauGosnee cuabHOMYy H3MEHEHHIO ¢ TIJIyGHHOH noJABepxKeHa MoO-
PHCTOCTb a3palluH, B FOpH3oHTe B oHa B uyeThipe, a B ropusonte C B
LIeCTb pa3 MeHbllle, YeM B NMAaxXOTHOM, 4TO O0ycCJ/OBJHBaeT IJIOXOH ra-
3006MeH B HHXKHHUX FOPH30HTaX.

. T. BuneHckuii oTMeyaeT HeMPOYHOCTb CTPYKTYpPHI H IVIOXYIO BO-
JOTIPOHULLAEMOCTD JAEPHOBO-NOA30JHCTBIX NOYB, YTO GJArONPHATCTBYET
006pa3oBaHUI0 KOPKH NOCJe NOXKAeH H CHeroTasHHUs.

15.2.4. BonoTHO-NOA30NUCTLIE MOUBHI

bo/oTHO-0A30/1MCThie MTOYBBl (GOPMHDPYIOTCH NOJ BJHsIHHeM 6OJIOT-
Horo npouecca Ha (poHe NOI30JHCTOTO.

CocraB U CBOHCTBA GOJIOTHO-NOA30JIUCTHIX IOYB 3aBHCAT OT CTele-
HH Pa3BHUTOCTH GOJIOTHOrO H INOJ30JHCTOTO NPOLECCOB H POACTBEHHBI
GoJoTHBIM (rsiaBa 16) u JAepHOBO-NOA30JHCTBIM noyBaM. OrJseende
oGycoBauBaer npeoGiagaHHe B HUX 3aKHCHbIX (OpM XKese3a H Map-
rasia H NOBBbILIEHHOe coJepkKaHHe YacTHIL

15.2.5. Mep3noTHO-TaeMHble NOUBLI

Mep3/i0THO-TaeKHble NOYBbl (DOPMHPYIOTCH MOA BJIHSHHEM MHOrO-
JieTHeH Mep3JIOThl, KOTOpasi, NPEeNsgTCTBYs] Pa3BUTHIO KOPHEBBIX CHCTEM
B ray6uHY, YMeHblIaeT NOTJIOIEHHe HMH 3JIeMEHTOB MHHEPaJIbHOTO IH-
tanud. Huskue Temneparypsl CHHXKAOT OHOJOTHYECKYI0 AKTHBHOCTb
MHKPOOPraHH3MOB, a 3TO 3aTPyAHAET Pa3J/oKeHHe PaCTHTEJbHBIX OC-
TaTkoB. Uacro Mep3soTa CJYyXKHT BOJOYNOPOM, BbI3bIBasi 3aBHCaHHE
BEPXOBOJKH, 4TO, B CBOIO Ouepelb, NPHBOAUT K OIJIECHHIO MOYBH.

PacnpocTpaHeHbl 3TH NOYBHI K BOCTOKY oT EHHcesl H 3aHHMAIOT 1JIO-
manp Gosee 200 mMaH. ra.

Mep3/IoTHO-TaeXKHble NOYBHl ellle MaJlo H3YYeHbl, H CHCTEMATHKA UX
paspaborana cna6o. B HacTosilee BpeMs CpPefH HHX BBIAE/SIOT NOYBBI:
1) Mep3JIOTHO-TaexHble rJeeBble — OJH3KHE K TYHAPOBO-IJIEEBLIM;
2) Mep3JIOTHO-TaeXHble NaJieBble — HMeIollHe N0J c/0eM JIECHOH 0/~
CTHJKH TYMYCOBHIi FOpPH30HT MoulHocTbio 15..20 cM cepoBaTO-KOpHY-
HeBOro liBeTa.
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15.3. Mennopaiusl, OKynbTypMBaHHE M CENbCKOXO3AHCTBEHHOE
MCNONb30BAHME NOUB TAGIKHO-NIECHOM 3OHbI

TaexHo-ecHble MOYBH — OCHOBHOH OOBEKT MeJHOpPaLMH 3eMefb
HeuepHoseMbsi. Kak orMeueHo BhIle, B 30He npeo6/iafaoT NpOMBIBHOM
U 3aCTOMHbIH BOAHBIE PeXKHMBI, MOYBH NPEHMYLIECTBEHHO NepeyBJaxK-
HeHn. MHTeHCcHdUKaLHA CcelbCKOXO3SHCTBEHHOTO NPOHM3BOJACTBA 3aBH-
CHT 3/leCchb B IIepBYyI0 Ouepelb OT MeJHOpAaLHi: rHAPOTEXHHYECKHX, XH-
MHYECKHX, CTPYKTYpHbIX. [leficTBHE TIMAPOTEXHHUYECKHX MeJHOpalHi
JOJKHO OBbITb HampaBJeHO NPeHMYLIeCTBEHHO Ha c6poc H3GBITOUHOMH
BJIarH, HO TaKXe MpeAyCMaTPHBATh BO3MOXKHOCTb NOJHBOB B 3aCyLLIH-
Bhle NMEpPHOIH, KOTOPHIE 3[eCh JOBOJIBHO yacThl. [IpeoGraganne nous ¢
KHCJO# peakuuell o6yc/lOBIHBaeT WINPOKOe IPHMeHEHHe H3BECTKOBa-
HHuSA, a cJjaabasi CTPYKTYPHOCTb BHI3BIBaeT HeOOXOAZHMOCTb CO3HaHHS
NpoyHoii, 6/7aronpHsiTHON B arpOHOMHYECKOM OTHOIIEHHH CTPYKTYpPH
NoYB.

TaexxHo-JlecHast 30Ha uMeeT GOJIbIIHE NOTEHIHAJbHble BOSMOXHOCTH
JJIS1 pa3BHTHS CeJbCKOro X03sdHCTBa.

H3 cenbckoxo3siicTBEHHBIX yroauil npeobiafaloT eCTeCTBEHHbIE JIy-
ra ¥ nacrbuiia, mpuyeM MHOr0 HOMMEHHBIX, SBJSOIIMXCA 6a30i AJd
pPa3BUTHS XKHBOTHOBOACTBA. IJisl yJyullleHHs TaKuX yroguii He TpeOy-
10TC GOJbIlIHE BJIOXKEHHS, NOCTAaTOYHO HEKOTOPHX KYJbTypTeXHHYec-
KHX MepONpHsTHH (pacuHcTKa OT KyCTapHHKa, y6opka KaMHe#l H Jp.)
H BHECEHHS MHHepaJIbHBIX yHOGpeHHH, YTOOBl 3HAYHTEJNbHO MOBHICHTDH
Vpoxai ceHa H 3eJIeHOH MacChl; AJ/151 NOBHIILEHHS COAEPXKaHUS MPOTEH-
Ha B KOpMax NpakKTHKyeTcs nojceB GoOOBHIX TpaB, HallpHMep KJeBepa
6eJioro.

PacnaxaHHocTh 30HB He3HauuTeJbHadA: B Bocrounoit CubHupH u HA
Haabaem Bocrtoke ona cocrasiser 0,6%, a B cpeaHem okoso 6% Bcei
TeppHUTOpHH. JHAUUTEJbHBIH pe3epB NMallHH N10cje NPOBeJeHHSA MeTHopa-
uHit — 60J0Ta, 3aHUMawUIHe oKoJo 22 nJolaayu 30HB, a TaKXke Ma-
JIOTIPOH3BOJUTEJIbHbBIE JIeca, TapH H BHIpYOKH.

OKy/ibTypHBaHHS NOYB 30HBI HA ()OHE THIPOTEXHHUYECKHX MeJHOopa-
U MOXHO JOCTHYb C MOMOIUBIO CJIeNYIOUIHX MEPONpHUATHI:

yBeJIHYEHHSI COJepXKaHHS TyMyca H AOCTYNHHIX IJs pacTeHHH oJe-
MEHTOB MHHEPaJIbHOI'O NHTaHHUS — INyTeM BBeJeHHS] B CEBOOOOPOTHI
IIOCEBOB MHOTOJIETHHX TpaB, oco6eHHo 6060BbIX, H BHECEHHEM Opra-
HUYEeCKHX ¥ MHHepaJIbHbIX YAOGpeHHH;

yray6/eHHs NaxoTHOro TOPH30HTa — IOCPEACTBOM €XKeroJHOro
npunaxuBaHusg Ha 1..2 cM HHXejeXalux MaJONJ0JOPOAHBIX TrOpH-
30HTOB B COYETAHHH C BHECEHHEM OPraHMYeCKHX M MHHepaJbHHIX yn00-
peHHH B HECKOJIbKO NOBHIIIEHHBIX 103aX;

CHHXKEHHSI KHMCJOTHOCTH NMOYBbI — IPH IIOMOUIH H3BECTKOBAHHS H
HCMONb30BaHHSA HOCHOPHTHOH MYKH LJs ya00peHHs.
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I'nasa 16. BOJIOTHBIE NOYBHI

Bb010TOM HA3616a10T U3GBHITOUHO YBAAHHERKOLY YuaACTOK 3eMHOL no-
BEPXHOCTU, NOKPLITOUL Croem TOPGa eaybunoli He menee 30 cm — 8
Heocywennom u 20 cm — 6 ocyuienHoMm cOCTOAHUU. VI36HITOYHO YBIAK-
HEHHbIE YYaCTKH C MeHbUIEH TOJUIMHOH TOpda OTHOCAT K 3a60J0ueH-
HBIM 3eMJISIM, a NIPH OTCYTCTBHH TOpda — K MHHEpaJbHHIM 3a60J0-
yeHHBIM. BosoTa, uMeromue TosuHy Topda Goabue 50 cM, HA3BLIBAOT
TOPPAHHUKAMH, HIH TOPOPAHHMHU MECTOPOXKIEHHSAMH;
NOCJIeAHUH TEPMHH pacnpocTpaHeH cpeau topdosenos. Top ¢ oM Ha-
3bIBAIOT NpuHpoAHOoe ob6pasoBaHue, cocrosiilee Ha 50% u Gojee u3z op-
FaHHYECKOH MacChl Pas3/iMYHOH CTeNeHH Pa3yOKEHHS] M TyMH(PHKAUHH.

16.1. NMnowaas u pacnpocrpanenne 6onor

O6mas nmomanp 6oaor B8 CCCP — okoao 100 MaH. ra, a Bcex
3eMeNib, HYXKAAOIHXCI B OCYIIHTEJbHBIX MEJHOPalHSIX, — OKOJO
200 man. ra. Bonota — HHTpasoHasbHble 06pa3oBaHusl, OMHAKO HaH-
GouiblIMe MJIOIIAAM HX Ha TEPPHTOPHH Halleil CTPAHBI PacnpOCTPaHEHbl
B JIECHOH, TYHIPOBOH H JiecocTenHoit 3oHaX. OrpoMHble 60JIOTHbIE Mac-
CHBH pacnojioxenbl B Heuepnosempe PCOCP, 3anagno-CuGupckoit
HuzMeHHocTH, Ha JlanbHeM Boctoke, B Benopyccun, IMpubanruitckux
pecny6/ukax.

Ha Ykpaune niomaznp 60J0T n 3a60/104EHHBIX 3€MeJb COCTaBJISET
5,5 maH. ra. 3a60JIOYeHHOCTb TEPPUTOPHH pecnyGJHKH yMeHbIIaeTcs
C ceBepa H CceBepo-3anafia Ha Ior U 10ro-socTok. Haubosee 3abosoueHa
H 3atop¢poBana tepputopus Ilonecbs (6,3% o6uielt TeppuUTOpHH 30-
Hbl), 3aTeM B yObiBaiomleM nopsike ciaeayioor MaJjoe Ilogsecbe, Jleco-
crenb, Kapnate u Ilpegkapnartse.

16.2. F'eHe3uc BonoTHLIX o6pa3zceanmi

OcHoBHOe H 00s13aTesibHOE YCJOBHe AJisi BO3HHKHOBEHHs] W pa3BH-
THS 60JI0T — MNOCTOSTHHOE HJIH NepHOAHYECKoe H3GHITOYHOe yBJaXKHe-
Hue. [lo B. H. CykaueBy, o6pasoBanue GOJIOT HAET ABYMsl NYTSMH:
3apacTaHHe BOJOEMOB U 3a060J1a4uBaHue CYILIH.

KpoMme toro, 6osora o6pasyloTcs y MecT BhIXOAa KJwueld W POA-
HHKOB, V36BITOUHOE yB/IaxKHeHHe MOXeT BO3HHKaThb 6Jarogaps BBIXO-
Ly Ha NOBEPXHOCTb HJH OJIM3KO K NOBEPXHOCTH NOYBEHHO-TPYHTOBBLIX
BOJ, WJIH BCJEACTBHE CKOIUIEHHS Ha NOBEPXHOCTH NMOYBHI aTMOC(HEpHHIX
ocankoB. IIpu sabosauuBaHHH CYIIH CO3LAHHIO U3OBITOYHOrO YBJaAXK-
HeHHSl NOBEPXHOCTH CHNOCOGCTBYIOT IVIaBHBIM 00pa3soM KJHMaTHYECKHe
YCJIOBHS U PaCTHTEJNBHOCTD.

BosoTa B 0CHOBHOM pacHpoCTpPaHeHH B 30HaX C AOCTATOYHBIM KO-
JIMYECTBOM OCaJKOB, NMOBBILIEHHOH BJaXKHOCTbIO BO34yXa H HeGOJbIIHM
ucnapenueM. HauGosbuiee TOpdoOHaKonIeHHe Hab/aofaercs B 00-
JIacTSiX C YMEPEHHO TeNJbIM KJIHMAaTOM, I'e HMelTcsi 6JaronpusiTHble
yCJ0BHSA IJs1 BHICOKOTO HPHPOCTAa OPraHHYeCKOro BelleCTBa H COXpa-
HeHHd ero B Buze Topda. CaMble 6JaronpusTHbIE YCJOBHSA IJs1 HAKOIN-
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XxeHHsl Topda B 30HAX ¢ KOS(D(MHUHEHTOM YBJIaXKHEHHS, HEMHOTHM
6oJIbllIe eAHHHILbI. .

UYame Bcero 6osora 06pasyloTCs HA OTHOCHTENIbHO IOHHXKEHHBI
y4acTKax MECTHOCTH C 3aTPyZHEHHBIM CTOKOM BoAbl. Hanuude monu-
JKeHHH H BNaAHMH CNOCOOCTBYeT HAKOIJIEHHIO BOABI, a CJeI0BATeNbHO,
3abosnaynBanuio. Ha paBHHHHOH MeCTHOCTH NPH OTCYTCTBHH XOpOllle-
ro CTOKa M HaJIMYHH Ha ompejeseHHON riay6HHe MaJlONpOHML@eMbIX
AJs BOJABl NPOCJOEK IIOYBOIPYHTOB TAKXKe€ MOIYT CO34aBaTbCsA YCJO-
BHS AJi pa3BuTHS 6oJioTa.

Bosiota wacTo BO3HHKAIOT TaKXke Ha Boaopasienax. dTo 0ObsICHS-
eTcs CHOCOGHOCTbIO HEKOTOPHIX pacTeHHi (rjJaBHBIM 06pa3oM MXOB)
HAKaNJUBATh BJAry U YAep:KHBaATh ee B 3HAUHTEJNbHBIX KOJHYECTBAX,
49T0 Heu3(eKHO NPHBOAHT K MNOCTENEeHHOMY 3a60/1auHBaHHIO TEppH-
TOpHH.

3HauuTeNbHasA 4acTb TOPDAHBIX GOJOT o6pasoBasack B HeGOJIBIIUX
MOHHXKEHHSAX MECTHOCTH C POBHBIM pesibedOM H MeIJIeHHO TeKyLIHMH
pekamu. HaunGosee GnaronpusiTHble YCJIOBHS 111 3a60JIauHBaHHSA CO-
34al0TCs B npuTeppacHoi uyacTu mnoiimMbl. OgHako Mmoryr 3abojayu-
BaThbCs U lLieHTPaJbHAf, H NpHPYcJOBas yacTH. B mpHTeppacHyio dyactb
NofiIMBl CTeKAalOT BOIbl C BhILIesexKallell MecTHOCTH — BojocGopa, a
TaKXe BBIKJIHHHUBAIOTCA I[OYBEHHO-TPYHTOBble H TPYHTOBble BOXBI H3
KopeHHoro Gepera. IlpuTekalomue Bogbl 6OraTel MHHepasbHBIMH Be-
IIecTBAMH, KOTOpbie MNOCTENEHHO OTKJ/IaAblBAlOTCS B TOP(ax HpHTEp-
pacHol gactu noimel. Topdaunele 6on0Ta, o6pa3oBaBlibecs 3aech, 06-
JafaloT BBICOKHM NOTeHUHaJbHbHIM MJOLOPOAHEM H IPeACTaBJSAIOT
6oJIbIIYI0O LEHHOCTh AJIS1 CeJbCKOXO3SIHCTBEHHOro OCBOCHHA. TakuM
nyrem o6pasoBajuchk Gosiora Ilonecckoit, 3anagno-CHOHPCKOH U ApY-
rAX HU3MEHHOCTeH.

3a6onaunBaHHe CyIIH NMPOHCXOLHT H IOCJEe CMEHbl CTENHOH pacTH-
TeJIbHOCTH JIYTOBOH, B pe3yJbTaTe 3TOF0 B NOYBE €XKErojiHo HaKamJu-
BaeTcd ONpeleseHHOe KOJHYECTBO OpraHuyeckoro BemlecTBa, OcTaTKH
AYrOBOH PaCTHUTENbHOCTH, OTMHpalolllell NO3JHell OceHbIO, He yCleBa-
10T Pa3JIoXKHTbCS H3-32 MOHHXKEHHON TeMnepaTyphbl, H3GBITOUYHON BJIaXK-
HOCTH H HeNOCTaTOYHOro AOCTYNa KHCJAOpOAa BoAyxa. B cBfizu ¢ Ha-
KOIVIeHHeM MePTBOro OPraHHYecKOoro BelecTBa YXYALIAeTCS BOAHBIH H
NHUTATEJIbHBIH PeXKUMBbl NIOYBLI. DTO NMPHBOAHT K CMEHe PbIXJIOKYCTOBBIX
3/1aKOB IJIOTHOKYCTOBbIMH. ¥ INOCJEIHHX y3€J KYIeHHs paclojioXeH
Ha MNOBEPXHOCTH NOYBHI, 4YTO JaeT UM BO3MOXKHOCTb Pa3BHBATbCS NPH
HeJO0CTaTOUYHOM JOCTYIi€ KHCJ0POAa H CHOCOGCTBYET najbHeilleMy Ha-
KOIUIEHHIO OpPraHHYeCKOro BemiecTBa Ha mnoBepXHocTH. Co cMeHOH
PHIXJIOKYCTOBBIX 3JIaKOB IJIOTHOKYCTOBBIMH [€PHOBBIii mpoliecc mepe-
XomMT B GOJIOTHYIO CTaiuI0 nouBooGpa3oBaHus. 3abo/slauHBaHHe MNJIOT-
HOKYCTOBOTO 'JIyra HayHHAaeTcsl ¢ MOSBJEHHS B 3HAYUTEJbHBIX KOJHYe-
CTBaxX OCOK H THITHOBBIX MXOB, a TaKXe ApeBeCHO-KyCTapHHKOBO# pac-
THTEJbHOCTH. ’

3abosiaynBaHHe JIeCOB NMPOHCXOAHT B pe3yJibTaTe H3MEHEHHs BOJ-
HO-BO3JYLIHOrO peXkKHMa MOBEepXHOCTHBIX FOPH30HTOB I0YBE. OHO BO3-
HUKaeT B NePBYIO Oyepefb Ha OTPHLATENbHEIX 3JEMEHTax penbeda.
Opnako Moxer ObITb Pe3yJbTaTOM HENPaBHJbHOH BHPYOKH, ' YHHUTO-
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JKeHHs Jleca NMOXKApPOM U APYrHX H3MeHeHHH TrHApPOJIOTHYECKOro peXuma
tepputopuu, [Ipu 3TOM H3MeHsieTcsl npollecc MOYBOOGPa3OBaHMS H MOA-
30JIUCTHIH TIPH COOTBETCTBYIOUIHX YCJIOBHSAX NEPEXOAHT B GONOTHBIA.

3atopdosbiBanne BonoeMoB. [Ipn o6pasoBaHuu 60JIOT BCAEICTBHE
3apacTaHHS BOJOEMOB Ha HX IHe OTKJIaJbiBaeTcs canponeib (THHJIOH

o, 4 ¥
L Q:‘:‘Q;"Q'v 4, / l’l”'..-. ‘1& P
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COSKX X OO SO SToSA
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Pic. 16.1. Cxema 3apacramus osepa (mo B. H. Cykauesy):
I — OCOKOBBA Topd; 2 — canponeneBbifi TOopd; 3 — TPOCTHHKOBHR M KaMLIIOBHIK
Topd; 4 — canponeiaut,

un), KOTODHIl B 3aBHCHMOCTH OT COCTaBa H CBOHCTB MOXeT GHTDH IVIH-
HHCTHIM, [eCUaHbIM, M3BECTKOBBIM, TOHKOJETPHTOBHIM, IPyGOAETPHTO-
BHM H Ap. (puc. 16.1).

Ha MeJeolllix o3epax BO3HHKAIOT cIVIaBHHE. DopMHpOBaHHe HX
npoucxonut AByMs nyramu. Ha osepax ¢ Xxopoumlo MuHEpaAH30BAHHHI-
MH BOJAAMH THIHOBHIE MXH H THAPOQHJbHble TPaBSHHCThHIE paCTeHHs
(TpHGOb, GeJOKPLITbHHK, cabelbHUK) 00pasyloT Ha C/I0€ pas3kHIKeH-
HOTO TOP(AHHCTOTO canponeJss TOHKHA PaCTHTE/bHBI KOBep. ITno-
magpb H TOJLIHHA 3TOT0 KOBpa IO Mepe HAaKOIJIEHHS PaCTHTEJbHBIX
ocTaTKoB yBeiuuuBaercd. Co BpeMeHeM OH 3aKphIBaeT BCIO BOAHYIO
f10BEPXHOCTb HeyCTOHuHBOM GOJIOTHOH JePHHHOM.

B ofMeJeBUIHX 3apacTaiolluX oO3epax Ha canponeje BHauale
BO3HUKAIOT NMOAYWIKH M3 cdarHoBbix MxoB. [lo3aHee Ha HHX moOcCeJs-
10TCH LIefiXuepHsi, OCOKH M JpyrHe pacTeHHs, CKpemJsiollue OTAeTb-
Hble PhIXJIble NOAYIIKH CarHoBbIX MXOB B CIVIABHHY.

BosioToo6pa3oBaHue XapakTepusyercss ABYMs OCHOBHBIMM IpolLec-
camu: TOp(oo6pasoBaHHEM C HAKOMJIEHHeM TOpha Ha MOBEPXHOCTH
[IOUBHI H OrJICeHHEM HHUXKHell MHHepaJbHON YacTH MPOQHIs.

TopdoobpazoBaHne — TIeOJNOTHYECKHI H 1104B006pa3oBaTeNbHLIH
npouecc. OHo oOycaoBauBaer o6pasoBanue HOBOH TIeQJIOrHYeCKOoH
OpraHoreHHO# mHopoan — Topda. IMpu 3tOoM ¢opMHpOBaHHE

HOBOfi 60JIOTHOf TMOYBH, B KOTOPOH HMEIOTCHA YCJOBHSA [Js Pa3BHTHA
Ha Hell Pas3JHYHHX CreUU(HUYECKHX PaCTHTE/bHBIX Cco0G6IIeCTB, TpO-
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HCXONUT Ha mnoBepxHocTH TopdsiHoi sanexu. [To Y. H. CkpriHHHKO-
BOH, TopdsHassi mouBa — BepxHUH (TopdorenHb) ca0f TOpGsHOH
3aJleXkH, B KOTOPOil NpPOTEKaloT CJOXKHBle IPOlecCH IoyBoo6pa-
30BaHHA.

B pasButuu TopdsHO# 3asMeXH pa3MYalOT TakHe CTaAuM: 1) npu-
poct pacreHuii — TOopdoobGpasoBarelieil; 2) cob6CTBeHHO npollecc TOP-

191078
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Pac. 16.2. Cxema crpoernsi 6oJoTa, 06pa30BaHHOrO B pe3yJbTaTe 3a60-
snauuBanus cymu (mo B. H. Cykauesy):

1 — cdarHoBnii TOopd C NHAMH COCHBI; 2 — OCOKOBBI! H JecHoil Topd; 3 — rumHo-
Bl TOopd; ¢ — nymHUeBo-charHoBuiit TOpd; 5 — welixuepueBo-carHoBuiii Topd.

doo6GpasoBanusi; 3) npUpocT TOPPSIHHKA B LEJIOM (YBEJHUYEHHE MOIIL-
HOCTH TOP(SHOro CJIOS).

HesaBHcuMO OT TOro, KakuM mNyTeM TNPOHCXOAUT o6pa3oBaHHe
TopdsaHbIX 60JI0T (3apacTaHue BOJOEMOB, 3aboJjlauHBaHHe CyILIH), KO-
HeuHbIi pe3yJbTaT 3TOro Ipolecca — HapacTaHHe MOLIHOCTH TOp(s-
HO# 3asexu Gojora. M po Tex mop, noka MOUIHOCTh TOPGSAHOH 3aJe-
JKH He INpeBHIIaeT MaKCHMaJIbHOH BHICOTH KaNHJISPHOTO MNOAHSATHSA
TPYHTOBHIX BOJ (KanmuJIsApHO# KafMBI) H B 3a/exb NOCTYNAIOT IPyH-
TOBBIEe BOJH, 6OJIOTO «NHTaeTCsI» BOJAMH, COAepKallMMH pasHYHHE
KOJIHYecTBa MHMHepaJibHHIX coJjiedi. Ecau cyllecTByer cBSi3b 3aJleXKH C
TPYHTOBRIMH BOJaMH, OHa HaXOAHTCA B TaK Ha3blBaeMO#l HH 3 H H-
HOH CTaAHHM pPa3BHUTHS, a HHU3HHHHIH TOPOSIHHK  CJOXKEH
Topoobpa3zoBaTesIIMU, OTHOCHTENbHO 6OraThiIMH MHHEDPAJbHOH YacThbIO
(3esieHble MXH, OCOKH, TPOCTHHK).

C HapacraHueM 3aJjexu BBepx (puc. 16.2) HacTymaer OTpHIB €€
BEPXHHX CJIOEB OT TPYHTOBHIX BOA (FPYHTOBOe yBJIa)KHEHHE) H MHHE-
paJibHBIE BellleCTBA MOTYT NOCTYNaTh B 3aJieXb JHIIb Oyayud NpHBHE-
€eHHBIMH Ha ee MOBEPXHOCTb C AOXKIASAMU H NBUIbIO. B Takux ycloBHsX
MOTYT NpoH3pacTaTh JHUIL charHoBble MXH M Jpyrue HeTpe6oBaTeNb-
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HBle K 30HAJIbHOMY MHTaHUIO GOJIOTHRIE pacTeHusl (MYLIHLA, KapJHKO-
Basl Gepesa).

D1y craauio passuTHs 60J0Ta HA3LIBAIOT BepP XOBO . ITpo-
MEeXYTOYHAasA MeXJY BEpXOBOH M HHU3HHHOH — NepeXxOjgHad
cCTajgusd.

WurencuBnocTs m  xapakrep T0pooGpa3oBaHHs, a 3HAUHT,
CBOHCTBA Topha 3aBUCAT OT BHIOBOrO COCTaBa M GHOJOTMYECKOH Ipo-
AYKTHBHOCTH GOJIOTHOH pPaCTHTENbHOCTH; BOLHOIO peXHMa TEPPHTO-
PHH, B YAaCTHOCTH OT KoJie6aHHH ypOBHeil IPYHTOBBIX BOA H CBS3aHHHIX
¢ HHMH YCJOBHMH a3po- M aHa3poOHO3MCa; XapaKTepa BOJZHOrO MHTa-
Husl 60JI0TA M peaKkUHH CPefbl; TeMIepaTypbl H APYTHX IPHPOAHBIX
NPHYHH U (HaKTOPOB.

16.3. Knaccudpuiaumus 6onor u rophsHo-60n0THLIX Nous

B nacrtosimee BpeMs HanGoJiblliee pacnpoCTPaHeHHe MOJNYYHIH clle-
AyoluHe KaacCHpuKauun 60JIOT MO HX TreHeTHYECKHM H TNPOM3BOJACT-
BEHHBIM OCOGEHHOCTSM.

Knaccudukanus 6onaor no tuny BopHoro nuranusi. A. JI. Bpynac-
ToB (1955) mo xapakTepy BOZHOrO NHUTAHHS BBIAE/SET TaKHe THIH
6oJ10T.

Bonora aTMocdepHOro mnHUTaHUS pacnojokeHb Ha
BOJOpasjienax, rpyHTOBble BOAB 3aJieralor ray6oko. Takue GoJsiora
OTHOCATCA K BepXOBbIM. Kak NMouBbl OHH MaJIONJIOJOPOSHHI.

BoJsoTa rpyHTOBOro nuTtaHus, [pyHTOBBIE BOAH BHIXO-
IAT Ha NOBEPXHOCTb HJIH HaxoAATcs OJH3KO K Hel, 3aboJjlaunBaHue
co3jaeTcsd B pe3yJibTaTe KamHJISAPHOrO NogbeMa. MuHepauzauus
BhicOKasi. ITO 60J10Ta HU3HHHBIE U NEPEXOJHbIE.

BosnoTra rpyHTOBOHamopHOro NHTaHHs o6pasywTcs,
KaK IpaBHJIO, B TNPHUTEpPPACHOM YacTH peYHOH MNOJHHBI, e BHIKJIHHH-
BAIOTCA IPYHTOBHIE BOJB H3 HAaANOHMEHHHIX Teppac.

BosoTa HaMBIBHOrO MHTaHHS NOAPa3feNsiOTCs Ha JABa
MOATHIA: aJJIIOBHAJbHblE — IIMTAIOLIHeCs NaBOJKOBBIMH BOJAaMH, H
JeJIoBHAJIbHBEle — IHTAlOUIHecs BOJAMH, CTEKAIOIIHMH 1O IOBEpXHOC-
TH C BBllIejeXaluX TePPHTOPDHH H CKaNJHBAIOMIHMHCS B MOHHXeH-
HBbIX 3JieMeHTax penabeda. [To renesucy, ycjaoBusiMm o6pa3oBaHUs H pas-
BUTUSI 60JI0TA NOAPa3Ae/SIOT HA 'TPH THHA: 1) HU3HHHble — TPaBSAHHC-
Thie, 3eJIeHOMOXOBble (THIHOBBIE) H JpeBecHble; 2) nepexoiHble —
TPaBSHUCTO-THNHOBHlE M THIHOBO-cparHoBele; J3) BepXOBble cdar-
HOBBIE,

[lo MomHOCTH TOp(hSHOrO UM AEPHOBOTO CJOSI M CTeleHH BhIpa-
JKEHHOCTH NpoleccoB Topdo- H rieeobpa3oBaHusl pasjHyaloT: topos-
HHKH, TOp(SHO-T/IeeBble H JEPHOBO-I/eeBkblie MOUBHI.

TopdsHHKOM Ha3wIBaIOT MOYBY, B KOTOPOH cJoll TOpda cocTamis-
eT 50 cM u Gosee. ITo MomHOCTH TOPGAHOro €0 TOPODSIHHUKH AEAT
Ha MaJjoMollHble (cjoit Topda 50..100 cm), cpeanemomtnne (100...
200 cM) u MowHble, uau rayGokue (Gonee 200 cm).

TopdsHo-rieeBasi MOYBa COCTOUT U3 ABYX rOpH30HTOB: A:<<50 cM
u Gl — raes. lepHoBo-ryieeBble NMOYBH He MMEIT TOP(PAHOro ropH-
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30HTa, M IJIeeBblll TOPH3OHT y HHX 3ajeraer HeNOCPeJCTBEHHO IOJ
nepHoBeM. Cpelly 3THX NOYB Pa3jHYaIOT JYroBo-GOJNOTHEE H HJIOBATO-
Gosortuble. Ilocsiennne pacnosaraloTcsi MO OKpaHHaM TOPQSHBIX Mac-
CHBOB H OTJIHYAIOTCS OT JYroBO-GOJOTHBIX HAKOIJIEHHeM CHJIbHOPa3-
JIOXKUBLIEroCs, MaXyllerocs, HI0OBaTO-OPIraHNYECKOro BellecTBa, HHOT-
Ja HaJHYHeM NOJYyTOPGSHHCTOrO CJIOS1 H 3HAUUTEJNbHBIM OlJIeeHHEM
HHXKHeH yactd npoduis.

B 30He nepHOBO-NOA30JHCTHIX NOYB 3HAYHTEJbHOE pacHpocTpaHe-
HHEe HMeloT 6OJIOTHO-NOA30JHCTHIe, CPelH KOTOPHIX BBIAEJSIOT: AepHO-
BO-NIOA30JIUCTO-TJIeEBbIE; TOP(SIHO-NIOJ30/MHCTO-TJIeEBbIe H TOPPSAHUCTO-
N0J30JIHCTO-TJIeeBHIE.

Bosota YKpaunbl MNOApasAessilOT B 3aBHCHMOCTH OT HX obecre-
YeHHOCTH 3JeMeHTaMH MumepajabHoro nurtanus (. K. 3epos,
1938) caeayiomuM o6pas3oM:

OBTpodHBEe 60/10Ta — XapaKTEePU3YIOTCA JOCTATOYHBLIM CO-
JepXkaHHeM MHHepaJbHBIX BelllecTB. ComepxkKaHHe MHHepaJbHOTro OC-
TaTKa B Top(dax 3HauyHTesNbHOe, HO HeBHicokoe (8,0...17,1%), a co-
ndepxanne CaO He mnpeswimaer 3,5%. Peakius nouBeHHOro pacrso-
pa — ot cnabokucao# no HeiirpadbHOil (pH 5,4..7,2). BoJjora 3Tof
rpynnel pacnpocrpaHensl Ha [lonecbe YCCP. ITocie ocyumienuss ux uc-
TOJIb3YIOT B CEJbCKOXO3SIHCTBEHHBIX LeNsX.

AnkanurpodHbe 60J0Ta -— XapaKTepH3YIOT GOJbIIHM
cofiepxKaHHeM MHHepaJbHBIX BellecTB (18,1..40,7%) u 3HaAuHTENBHBIM
KoaugecTBoM Kapb6oHaToB Ca. Peakuus — ot HefiTpaJibHOH 40 Lied0Y-
Ho#t (pH 7,0..8,1). Bosora 370l rpynnsl pacnpocTpaHeHnl B JieCcOCTel-
HOl yacTH Ykpaunwnl. O6pa3oBajiuch OHH rJaBHHIM 00pas3om Ha moii-
Max peK M uyallle BCero B NpHTeppacHoit yacTH. [Tocse ocylileHHss oueHb
IeHHBl KaK CeJIbXO3yTrops.

Me3orpodHbe (mepexomHhbie) 60JA0Ta — 3aHHMAIOT
NPOMEXYTOYHOE MOJIOXKEeHHe MeXAY 3BTPO(HBIMH H OJHIOTPODHHIMH.
Peakuusi rpyHtoBnx Box kucias (pH 0,4..6,0). A3oTa u 30JbHBIX
3JIEMEHTOB COJLEPKHT MaJo.

OnurorpodHHEe (BepXxoBHe) 60N0Ta — BCTPEUAIOTCH B
YCCP Ha Bojopasgesax H Ha necuaHbIX peuHblx TeppacaX. Cosza-
JIHCb Ha NOYBaX, COAEPXKALIUX HE3HAUHTEJbHOE KOJHYECTBO 3JIEMEHTOB
30/IbHOTO NuTaHuS pacTeHHH. I[loyBeHHBIE pacTBOp OYEHb KHCJBIH
(pH 3,0..4,5). Comepxkanue MHHepaJbHOH YacTH HE3HAUHTENbHOE
(2,7..5,3%), couseii kampuusa Majno. Topd HCHOJNB3YIOT B KauyecTae
TONJ/IMBA H NOACTHJKH IJIS1 XKHBOTHBIX.

Ousuro- u MesorpodHble 60sI0Ta 3aHAMAIOT He3HAYHTEJNbHBE I1J0-
manu (Menee 5% nuomagu Gosor YCCP) u pacnomoxenn Ha [lo-
Jecbe H B Kapnarax.

Beiie npuBefeHa TreHeTHKO-NPOH3BOACTBEHHAsi XapaKTepHCTHKa
TopdsaH0-60s0THHX Nous YCCP, oro6paxalomuX HX reHe3Hc, CBOKCT-
Ba H MO3BOJSIONIAS ONpPEeAeJsATh BO3MOXKHOCTH HX PallHOHAJILHOTO HC-
NoJ1Ib30BaHHS B HapoJAHOM xo3sficTBe (puc. 16.3).
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16.4. Mopdonoriueckse npu3HaK,
COCTaB M CBOHCTBA TCPhAHO-GONOTHLIX NouB

ITo 0coGeHHOCTAM CTPOeHHs] IOYBEHHOrO INpPOQHJIS, cOCTaBy H
CBOHCTBaM TOP(sIHO-60JIOTHBIE IOYBEI PE3KO OTJIHYAIOTCS OT MHHEPAJib-
HBIX. DTO OGYCJIOBJIEHO COCTaBOM H CBOHCTBAMH JBYX OCHOBHBIX TOpH-

‘oJogaarrd H oloHE(doL :goLHOE

[Ipodunp TopdsAHOro ropH3oHTa, Kak NPABHJO, HEOJAHOPOAEH, OH
COCTOMT M3 YepeAyIIIHXCsl caoeB Topda pasJHYHOH cTemeHH pa3sJo-
xkeHus. Takoe uyepefoBaHHe — CJEACTBHE Pa3/IHYHOH HHTEHCHBHOCTH
MHKPOOGHOJIOTHYECKHX TPOLECCOB, MPOHCXOASIIMX B  TOP(HOreHHOM
cnoe. B cBoio odepep, 3Ta MHTEHCHBHOCTb 3aBHCHT OT ONpeJeJeHHBIX
(GHU3HKO-XHMHYECKHX YCJOBHH, BJIaXKHOCTH, TEMIEpPaTyphbl, YCJIOBHH
MHHEPaJIbHOrO NHTaHHsA U Ap. C HX H3MeHeHHEM H3MEHSJICS PacTHTEb-
HbIH TIOKPOB M COCTaB OPraHHYeCKOro BelllecTBa B TOL$OreHHOM CJIOE,
a TaKXe MHTEHCHBHOCTb ero pacrnaja.

B kauecTBe npumepa onuileM npodH/b LEeJHHHOH TOPPAHOH HH-
3UHHOH MaJIO30JIbHOH NOYBBI Ha MOIIHOM TPOCTHHKOBO-MOXOBOM TOp-
¢de. O6bekr — CapHeHCKasi HayuyHO-HCCJeNOBaTeNbCKasi CTAHUMs MO
ocBoeHuo 6odsior, 3anagnoe [Tonecbe YCCP.

[Ipoduaio 1nenuHHOH NOYBBI CBOHCTBEHHBI CJAeNYIOLlHe NPH3HAKH:

T, — 0..25 (30) cm. Topd TeMHO-KOpHYHEBOro LBeTa, CBEXHIl, XO-
POIIO Pa3JIOXKUBIIHIACS, PHIXJBIH, MEJKOKOMKOBATOH CTPYKTYpPH, Ipo-
HH3aH KOpHSIMH pacTenHil. [lepexon peskui;

T, — 25..70 (80) cM. Topd cBerso-6ypHiii, BraxKHHH, c1abopasJio-
JKUBLIHHCSA, XOPOIIO 3aMeTHBl OCTAaTKH OCOK, THIHOBHIX MXOB, caabo-
ynioTHeHHbIH. [Tepexon 3aMeTHHIH.

T3 — 70 cM u ray6xe no Boabl. Topd teMHOBATO-OypHIH, BJIaX-
HBII B BepXHell YacTH, KHH3y MOKpBIH, COCTOMT H3 XOpOILUO cOXpa-
HUBIIKXCA OCTAaTKOB 'TPOCTHHKA, KaMblllla, BaXTh, T'HIHOBHIX
MXOB.

TnaBHble oT/iHYHS TOPGSAHOH NOUYBH, onpelefsiolllde ee OCHOBHbBIE
CBOIICTBA 1O CPaBHEHHIO C MHHEPaJsibHOH, — mnpeobJiaflaHHe B cOCTaBe
TBepAOH (ashl opraHHueckoro BellecrBa u Hebosbmoi obbem (10..
15%) tBepmoii ¢a3el B TpexdasHoi cHcTeMe (TBepAas, XHAKas H ra-
3000pa3Hasi).

ConepxaHue 30K B TOP(de 3aBHCHT OT YCJOBHH ero o6pa3soBaHHs
H XHMHYECKOro cocTaBa pacTeHHii — TopdoobpasoBaTtesieii, KOTOpHE
CHJIBHO OTJMYaloTcsd Mexay coboii. [lo mpoLEHTHOMY CcoAep:KaHHIO
MHHepaJibHOH YacTu Topda mensir Ha Majno3oabHb e (o 4,5%),
HopMaJabHO3O0JbHHe (45.12%) u BHCOKO3OJbHHE
(Bbime 12%) (H. M. Hukoxos, 1955).

B nepByio rpynny oGblYHO BKJ/IO4aloT BepXoBble TOpda, 30/a KO-
TOPHIX COCTOHT HCKJIOUHTENbHO W3 MUHEPaJbHbIX BELIECTB PaCTUTEJb-
HBIX OCTATKOB M BEIleCTB, NMPHHOCUMBIX Bo3xyxoM. Ko BTOpOIi rpymnme
OTHOCAT Topda NepexoJHOro THNa. TpeTbio rPynny COCTaBJSIOT HH3HH-
Hele Topda, B KOTOpBIX 6OJiblliOe BJAHSHHE Ha COJAEpPKaHHe MHHepaJb-
HOM YacTH OKa3bIBAaIOT aJ/lIIOBHAJbHble H JeJIOBHAJbHble BOABI, NMpPH-
HOCsILle H OTJIaramollie Ha NOBEPXHOCTH 60JI0Ta HJIHCTbIE, MblI€BaThIE:
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W lecyaHble YaCTHUH, a TaK¥Xe I'DYHTOBHE BOJAbl C PaCTBOPEHHHIMH B
HUX MHHEPaJbHBIMH BelleCTBAMH..

Crenenb pasJjoxeHuss  rymudukauun. CreneHb pasjioXKeHHsT —
cojiepkanHe B 'Topde INPOAYKTOB pachnaja pACTHTEJNbHBIX TKaHeH.
Cloga BXOAAT KaK BellecTBa TyMYCOBOH INPHPORBI, TaK M OCTaTKH
PacTHTENbHOCTH, YTPATHBIUHE KJAETOUYHYIO CTPYKTYPY, HO ellle HE TIy-
MHpHLHpoBaHHble. CTeneHb ryMHGHKalHH XapaKTepH3yeT colepxKa-
HYe B TOp(de pasHYHbIX FYMYCOBBIX BelleCTB H HX cOJeH.

B npouecce tophooGpa3oBaHHs, a TakkKe IO Mepe OKYJbTypHBa-
HHsI TOPOAHBIX MOYB HabawojaeTcss onpeleJeHHbI napajjejusM B H3-
MEHEeHHH CTelleHH pPAa3JIOXKeHHS M CTelNeHH TYMHQHUHPOBAHHOCTH
topdpa. OxHako ryMH@HKalHs OpPraHUYECKOro BewecTBa — OGoJiee
CJIOKHbIH Ipoliecc, 4yeM pasJjoxkeHHe, B pesysabrare ryMudukauuu o6-
pa3yloTcsi HOBble crnelu(HYecKHe COeIHHEHHS, KOTODbIX He OBLIO B
pacTeHusx-topdoo6pa3oBaTenssix: TYMHHOBHE H (YJIbBOKHCIOTHI, HX
COJIH H Ip.

dusnueckne cpoiictea. O6beMHasg Macca H IJIOTHOCTb Topda He-
BBICOKHE M COCTAaBJSIOT [Jiss HH3HHHBIX TOPOSHHKOB YKpaHHB
coorpercrBenio 0,16..0,24 u 1,2..1,6 r/cm®. 3avactyio B 3Ha-
YeHUsIX OOBEMHOH Macchl M IJIOTHOCTH HabJlofgaeTcs HeKOoTopas
CJIOHCTOCTb, T. €. HHXKHHE TOPH30HTH Topda HMeOT MeHbllylo Mac-
Cy MO CpPaBHEHHIO C BHILIEPACIIONOXKEHHBIMH, 4TO OOBACHSETCS CJOHC-
TOCTBIO CJIOKEeHHSI TOPPAHON 3aJeXkH.

O6mas nopo3HOCTh BO BCeX TOP(SHHKAX MO CPaBHEHHIO C MHHe-
pa/jibHBIMH NOYBaMH OYeHbh BbICOKasi M KoJebjaercs B mpefedax 80..
95%. OrMeueHBl 3HauYHTeNbHble KOJIeGaHHS CKBAXKHOCTH IO MPOQHIIIO,
TOPGhSHHKOB, UYTO OO'bSICHAETCS B KaXKIOM KOHKDeTHOM cJyyae 6oTa-
HUYECKHM COCTaBOM TOp(da, CTeNeHbIO pa3jioXKeHHs H FYMH(HUKALHH,
IIJIOTHOCTBIO 3aJ1€XKH M JPYTHMH NMOKa3aTeJdsMH.

®du3nKo-XHMHYeCKHe cBOiicTBa. Pemawoniee 3HaueHHe B (HopMHPO-
BaHHH (PH3MKO-XHMHYECKHX CBOHCTB TOP(MSHHIX NOYB HMEET COCTaB MX
OpraHH4eCcKoil H MHHepaJbHOH YacTH, a TakKXe INOTJIOUIEHHBIX KaTHO-
HOB B KOJIJIOMIHOM KOMILJIEKCe, KOTOpBIl, B CBOW ouepenp, oOpasyer-
cf B OCHOBHOM C NOMOLIbIO cOJIel MOYBEHHOro pacTBopa, JTo NPOsB-
JseTcsl, B NepBYI0 ouepelb, B KHUCJIOTHOCTH. [Io 3Ha4eHHIO aKTHBHOH
kucaorHoctH (pH) BepxoBele Topda oTHOCAT K cHiIbHOKHCAbIM (pH 3...
4), nepexoxHsle — K Kucabim (pH 4..5,5) ¥ HH3HHHBIe — K cJa00OKHC-
JIbIM, He#iTpasbHBIM, a HHOrAA M cJAaGOILEJOYHHIM, KakK TOP(PAHHKH
JleBoGepexkHoro [TpunuenpoBes YCCP. EmkocTs norsomenus topos-
HBIX NOYB oueHb Bbicokas (150..350 mr-sxkB. wa 100 r noyskl) u on-
penessiercsi rAaBHBIM 06pa3oM OpraHHYeCKHM BellleCTBOM Topda.

Arpoxumuyeckue cBodcrtBa. TopdsHble NMOYBBI CONEPKAT GOJbIIHE
KosnyectBa asora (3% wu Gosee), ofHAKO B LEJHHHBIX HEOCYLIEHHBIX
fo/0Tax a30T MaJIONOABHXKEH H BXOAHT B COCTAB CJONXKHBIX OpraHuye-
CKUX coefvuHeHH!. BuBunanutoBble TOPOSIHHKH HMEIOT JOCTaTOYHble 3a-
nacel ¢oceopa, Bce TopdsaHble NOYBb! G€AHH KaJHeM H MHKpO3JeMeH-
TamH.

TenaoBbie cBoiictrBa. OCHOBHBIE TEMNJIOBbIE CBOfICTBAa TOP(SIHHKOB —
GoJsibllasi TENJOEMKOCTb M HE3HAUHTeJbHas TEMJIONPOBOJHOCTb. ITH
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CBOHCTBA OMpeJeNsIOTCs COCTaBOM TBepAOH (ha3nl Toptha H CBSI3aHHOMH
C Hell BBHICOKOH BJIaroeMKOCTbl0. MHKpDOKJHMAT Hajg TOP(QSAHBIMH MOY-
BaMH HeyAOBJIETBODHTeJbHHHA. OH XxapaKTepH3yeTCs YacTHIMH MO3AHH-
MH BeCeHHHMH, paHHHMH OCEHHHMH, a HHOIrJa M JIeTHHMH 3aMOpO3Ka-
MH, NPUBOJAIIUMH K 3HAYHTEJbHBIM NOTEPSIM ypoxKas BbipalllHBaeMbIX
KYJbTYP, MEJJICHHBIM OTTaHBaHHeM TOP(AHUKOB BECHOH.

16.5. OcobeHHOCTH BOAHO-PU3HUECKUX CBOHCTB
TOop(aHbIX nous

OpraHnyeckHe KOJIIOHZBI TOPGSAHBIX NOYB IHAPOGDHJIBHE H CMAyH-
BaloTcs BoJAOH. B 3rOM MoxHO y6eauTtbcs, ecaH TOPpGhSHOH MOPOLIOK
NOJABEePruyTh GJIOTAlMH B BOJHO-alleTOHOBOH cMecH. [locne B36aJThi-
BaHHSl TAKOH CYCIIEH3HH, KOrja MeXAy alleTOHOM H BOJAOM ycTaHO-
BHUTCS 4eTKasl rpaHHla, KOJJOHIbl Topda MOUYTH INOJHOCTBIO NMEePeXOnsiT
B BOAHYIO cpeny H, OyayuH oGe3BOXKEHBI, IIOKPBIBAIOTCSA CJIOEM aAcop-
6HpPOBaHHOrO BO3AyXa, BCJAEACTBHE UEro BoAa yxkKe He MOXKeT JOCTHYb
X ruapoduiabHOil moBepxHocTH. [103TOMy cosgaeTcss HenpaBHJbHOE
npeAcTaBleHHe O THAPOGOOHOCTH NOBEPXHOCTH KOJUJIOUZOB Topda.

INoBepxHoCcTh pa3pena B Toppe — TBepAass ¢pasa — BOAA, KaK H B
4epHo3eMHOH nouBe, HeogHopoxHa (B. A. OxanuneBuu, 1966). B ueko-
TODBIX ee MeCTaxX NPOHCXOJUT HaKOIJIEeHHE MNpPOAYKTOB THIA BOCKA,
cMosbl H T. A. Ilpuuem 3pmece nOBepXHOCTH TOPPSAHHX KOJJIOHAOB
rHApodOOHE W Jy4lle CMauyHBAIOTCSH HEKANMJISPHBIMH KHIKOCTSMH.
MukpockonuueckHe HCCJIEIOBaHHS TaKxkKe IOATBEPKIAIOT HEOJHOPOA-
HOCTb IIOBEPXHOCTH TBepAOi (pa3nl TOpPAHLIX MOUB.

HecmaynBaeMocTh  KOJIIOMZOB TOp(a BHIpAXKaeTcsi TeM CHJbHEE,
4eM BHILIle CTeNeHb ero pasJjoxeHus. TeM He MeHee, ecqH TOpOdsHasd
foYyBa NpeIBapUTEJ]bHO He Obla IepeocyllleHa, OHa BIIHTHIBAeT H
3ajepxkuBaeT B cebe Gosblioe KOJHUeCTBO BoAbl. OGHIYHO B JIHTEpa-
Type NPHBOJAT TaKHe AaHHble, XapaKTepH3ysl MNOJIHYIO BJAroeMKOCTb
TOP(AHOH NMOYBHI 10 CpaBHEHHIO C MHHEPaJbHOH.

Kak BuaHo u3 gaHHbIX TabGa. 16.1, B1aroeMKocTh TOP(SAHBIX MOYB
BBICOKAs, YTO 0OBsICHAETCH GOJBIIMM COLep:KAHHeM B HHX OpraHuye-
CKOrO BeleCTBA W HAaJHYHEM KOJJIOHIOB, CNOCOOHBIX CHJIBHO Haby-
XaTh B BOJe H NPOYHO ylAepXKHBaThb ee. BiaroeMKocTb TOPPAHBIX MOYB,
KaK U NOYB MHHePAaJIbHBIX, 3aBHCHT TaK¥Ke OT HX CKBaXKHOCTH.

ITonnast BJaroeMKOCTb NOYBBEI HACTYNaeT NPH 3alOJIHEHHH BceX €e
nop Bofoi. 3HaHHe MOJIHOH BJIAarOEMKOCTH MOYBHI MO3BOJSET CYAHTb O
KOJIHUeCTBE BOMABI, KOTOpas MOXET IOCTYNHTb ¢ OCYLIaeMOH TEepPHUTO-
PUH B peHB! H KaHaJbl (0 BOZOOTAAYE), a TAKIKE NOACYHTAThH KOJIUYECT-
BO BOJbl, KOTOPYI0O MOXKeT MNOIVIOTHTb NOYBAa B NePHOL  BHINAaJeHHS
0CaJKOB H IIPH OPOLIEHHH.

[Ipu pasnoxenuu Topdha H YBEJHUYCHHH ero 30JbHOCTH BJIaroeM-
KOCThb 3aMeTHO majaerT B pe3y/bTaTe 3aMETHOrO YMEHbILUEHHs COAEp-
XaHHS OPraHHYeCcKOro BelllecTBa M 06Liell NOPHCTOCTH NOYBHIL.

Ilonnas u KanuaagpHas BJAaroeMKOCTb TOP(SIHBIX IIOYB COOTBETCT-
BYeT 3allOJIHEHHIO BOJOH BceX Kamu//ispoB. B topdsHbIX moYyBax, uMe-
IOIIHX GOJbLIOE KOJHYECTBO KamuaJadapoB, OGHapyXKHBAeTCs MHOrO
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KanuaaspHoil Boabl. Tak, B 0COKOBO-THIHOBHX TOpdax ee colepxkaHHe
pocturaer 80...90% u 6oJiee OJHOH BJAaroeMKOCTH MOYBHI.

Kanunasipuyio BiaroeMkocts Topda HeOOXOAMMO 3HATb AJS MOA-
cyeTa NPOAYKTHBHHIX 3aNacoB, HCIOJIb3YeMHIX pacTeHHSIMH. MepTBHI
3amac BOIBl B TOP(SAHBIX MOYBAX [OCTATOYHO BBICOK — OKoOJo 60%
MOJIHOA BJIarOEMKOCTH.

[ToxasaTenn MaKCHMaJbHBIX MOJIEKYJSIPHO#l BJAaroeMKOCTH M THI-
POCKONMYHOCTH HAXOAATCH B ONpe[eNeHHOH B3aHMO3aBHCHMOCTH, HX
HCNOJB3YIOT A/ HaXOXKIEHUS HEAOCTYIHOH pacTeHUsM BOAHI.

16.1. 3anacul BoAbl B TOPSAHBIX 16.2. BbicOTa KAaNUANAPHOro MOQHATHA
nousax npu NOJIHOW BNATOEMKOCTH BOAbI B pPAa3fiMuHbIX MOYBOTrpPYHTaAX
B CPaBHEHMM C MUHEPAaNbHbIMK Buicota Ka-
nousamu (C. B. Acranos, 1958) NHAASPHOTO
e e Topoia wan novsa HOAKATHS,
MNoanas BNaroeMxocCTb, % M
TMousennas pasuocTs| ot OB::;M:, I'py6uiit mesioBHANbHBINA MECOK 0,33..0,5
vacen | o6sema| TposOM TiHHa MOpeHHas ,0. .1,50
caoe, CyriMHOK 3aCOJICHHRLIH 1,60
Méra TO P ) 5
— pd pas3oXHBLIMACS b
Topd caabopasnoxupmmiics 1,90
Topd Topd HH3HHHBIH pasJoOXKHB-
HH3HHHBIA: uuiics 75
OCOKOBO-Bax- Topd BepxoBOH  pPa3JIOKHB+
HOBHIA 580 90 9000 iuwmiic: 0,15
OCOKOBO-THII- Ilecox, muaMeTp 3epeH 5 ...
HOBHI# 444 86 8600 2 MM 0,038
Gepe3oBo- Ilecok, amamerp 3epex 1,0..
OCOKOBHIf 395 83 8300 .05 MM 0,131
OCOKOBO-Tpa- Ilecok, nuamerp 3eper 0,1 ..
BSIHHCTBIi 195 80 8000 ..0,06 MM 0,55
HepHoso-noa- TMbiab, anamerp sepel 0,05 ...
30JHCTas Jer- ..0,01 Mm 2,00

KOCYIJIHHHCTas 34 48 4800

UTo6bl BHIDACTHTb VAOBJETBOPHTE/bHBI YpoOxKaifi CeJbCKOX03si-
CTBEHHBIX KYJbTyp Ha OCYUIEHHHX TOP(MAHBIX NOYBax, HeOOXOAHMO
JONOJHHUTEJIbHOE, KPOME 0CaAKOB, YBJIaXKHEHHE MOYBHI,

ITosToMy npu ocyueHuH 60JI0T 06513aTeNbHO MPeAYCMAaTPHBAIOT He
TOJILKO NOHHXKEHHe YPOBHS IPYHTOBBIX BOJ B HHX, HO H ABYCTODOHHee
peryJupoBaHHe BOJHOro pexuma, obecneunBamollee CBOEBpPEMEHHHIH
OTBOJ M3OBITOYHBIX BOJ H AONOJHHTE/NbHOE YBJaXKHEHHe MOYBH B 3a-
CYLIJIHBHIE NepHOIHI.

Jnsi obecneyeHHsl yBJAaXXHEHHOCTH BEpPXHEro TroOpH30oHTAa TOPP-
HOHM MNOYBH C IOMOIIBIO TPYHTOBHEIX BOJ IpH OCYLIEHHH HEO6XOAMMO
HX He CJHIIKOM rJy6oKO NMOHHXKAaTbh, a NOAAEPXKHBATH ONTHMAJbHYIO
HOpPMY OCYlIeHHS, TaK KaK BbICOTA KANWJJISIPHOTO MNOAHSTHS BOJH B
TopdaHoi nouse He npesbiliaer 60...70 cM.

BricoTa Kanu/a/aspHOro NOIHATHS BOAK B Pas3jHYHBIX TOpGAHHKAX
B CPaBHeHHH C IOYBAaMH MHHepaJbHEIMH H TIECKOM TIIpHBeJeHa B
tabsa. 16.2 (A. 1. bpyznacros, 1955).

U3 rtaba. 16.2 BugHO, uTO B caabopas3oXKHBLIMXCH TOpdax BHICO-
Ta KaNuWJJsipHOro INoAHSTHSA Hebosbwiass. C yBeJHYEeHHEM CTENeHM
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pasJloxeHHs1 OHa gocTuraer 5 M. KoHeuHO, NIpu 3TOM CHJIBHO MeHsIeTcs
H CKOPOCTb NOJHATHS BOABH MO KaNHJJISIPaM: ueM MeHbllle CTeleHb
pasJIoXeHHusl, TeM BOjJa NoaniMaercs OwicTpee, W HaobGopoT. C 3T0i
TOYKH 3PEHHs, BHICOTY KaNMJJISIPHOTO NOAHSATHUS BOJALl B HHU3HHHBIX
TopdsHEX nouyBax 75..100 cM MOXHO CYUHTaTh HMelOLIell MpaKTHUe-
CKOe 3HaueHHe.

Bricota kanunnspHoro noHATHS (KakK M BOJONPOHHLAEMOCTD)
TOP(QSAHBIX NOYB B YBJaXKHEHHBIX NOYBax BHIleE, yeM B cyxux. CHIbHOE
BJHSIHHE Ha 3aMejJjieHHe IlepeMelleHHus1 BJaru B TOPPAHOH mouBe oKa-

16.3. KoapduumeHtsl unbTpaLunM pasnuuHeix TOpGOB
u nousorpyxtos (A. M. Bpyaacros, 1955)

[Mopo3nocTb c Koaq)q)uuuenro
- 9 7 UH T
Mousorpysr Toren answers | pasnowenun | * sepraxans,
3epHa cM/c
Coarnoseiit Topd — Cpennsas 0,0002. ..0,0001
Maanasn ),092...0,0002
OCOKOBO-THITHOBHI — Cpenuss 0,0008. ..0,0002
Topd Maunas 0,0006. ..0,002
Topd ocokoBmifi ¢ gpe-
BECHbIMM OCTaTKaMu 90 — 0,0024
TI'MnHOBO-0COKOBHIf
TOpG 40 —_ 0,0014
TpocTHEKOBHIE TOPD 65 —_ 0,0065
I'azHa (nmopoja) - — 0,001 . ..0,000003
CyrauHok — —_ 0,000
Cynech — — 0,01...0,002
PeuHoit necok 0,1...0,3 — 0,25

suiBaer 3¢¢ekr )Kamena, cocrosiIMA B TOM, YTO HaJH4YHe MY3BIPHKOB
BO3JyXa B JKMIKOCTH, HaXoAflleHcs B KaNHJNJsApax, 3aMejjser ee
nepeMelleHHe.

[TpoHnkHOBeHHe BO3AyXa BHYTPb KalHW/Ispa MOXKeT BHI3BaTh pas-
JleJIEHHe BJIaTH NOCJIeHEero Ha OT/eJbHble 30HBI, OrpaHHYeHHHle 3aMK-
HyTHIMH noBepxHocTsaMu Hcnapenus (H. M. Kynakos, 1947).

3HaHHe MHTEHCHBHOCTH H BBICOTH KalMJ/UIAPHOTO MNOJAHSATHSI BOIH
B TOpGhAHBIX NMOYBaX HMeeT BaXKHOe 3HAYEHHE He TOJbKO s AOMNOJI-
HHTEJIbHOrO obeclieueHHs PpacTeHHH BJArofl 3a cyeT TPYHTOBHIX BOJ,
HO, B CJydYae HX 3aCOJIEHHOCTH, TAaKXe H [Jis1 OLEHKH NOTEHIHaJbHOH
BO3MOXKHOCTH NPUBHOCA cOJefi B BepXHHe TOPHU3OHTH MOYBH BMeECTE
C BOCXOASIIMMH KanWUISPHBIMH TOKaMH BOJH, TaK KaK BOAHBIH pe-
KuM Topdsubix nouB Jlecocrenu u Iloseces YKpauHb H mociie ocy-
HIEHUS OCTaeTCs] IPeHMYIIeCTBEHHO BHITOTHHIM.

Jlas pacueToB NMOHHXKEHHsS TPYHTOBHIX BOJ KaHajlaMH, a TakxXe C
omnpeesieHHs] BHIHOCA HMH 3a Ipejesibl TNOYBEHHOro npouis mUTa-
TeJbHbIX BelIeCTB H3 MOYBH HEOOXOAHMO 3HAaTb BO3MOXHYIO BOJAOIPO-
HHII2eMOCTb TOP(MSHHIX IOYB, O KOTOROH MOXKHO CYAHTb NO KO3(dH-
UHEHTY (HJIbTPaUHUH.
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CpasHuTenbHbE NPHOJIHKEHHble 3HAUeHHS] KO3()(MHUIHEHTOB (QHIBT-
pauuu Top(sHLIX NOYB NMpPHBeAeHHbl B TabJu. 16.3.

Kos¢pduunentsl ¢uabTpalud TOPGHOB THIHOBO-OCOKOBOIO, OCOKO-
BOro M JpPYrHX, a Takxke rauabl 6ausku: 0,000...0,001. OtMeueHo, yTO
BOJONPOHHMLAEMOCTb YMEpPeHHO BJIaXKHOro Topda ocTaercs aoJroe
Bpemsi HesHauuTeabHOH (I'. ITyxnep, 1927), Ho ecau TOpd NONHOCTHIO
HachIllleH BOJOH, TO OH HEOOGHIKHOBEHHO GBICTPO NMPOMNYCKaeT ee CKBO3b
cebs.

Kos¢pduuuenr ¢uavrpaunn tophosB noj MHHEpAIbHBIM TPYHTOM
yMeHbllaercss npuMepHo B 100 pas u 6oJiee 3a CUeT CHJIBHOTO CXKATHS
H BHIHOCA B TOP( MHHepaJbHHIX 4aCTHL (KOJbMATAIUH).

16.5.1. PacueTt cogepimannsa Bogbl B TOPMAHLIX NOUBAX

Topdb oTanyaloTcs APYr OT ApYyra MHO BJAaroeMKOCTH B 6OJIb-
HIel CTEeNeHH, HeXKeJH pas3JjIHYHble THIBl MHHepaJbHbIX mouB. Cocros-
HHe BJIaXXHOCTH TOpgsHOi Maccel npu 60% noJHO# BiIaroeMKOCTH
HeoxuHakoBo. Jlannbie O. E. ®artuuxuHoit (1955) cBHAETENLCTBYIOT,
4TO NpPH H3MeHeHHH abCOJNIIOTHOH BJaXKHOCTH TOopda (MaccoBoe co-
JepxKaHHe B NMPOLEHTaX Ha abCOJIOTHOe cyxoe BewiecTBo) ot 1540 mo
6169% oTHOcHTe/NbHAasi BJAXKHOCTh (paccYHTaHHAsi HA BCIO HABECKY)
H3MeHHJach Jaullb ¢ 94 1o 869%.

CocTosiHHEe YBJIaXXHEHHOCTH Pa3JIMYHBEIX THNOB IOYB H BHIOB TOp-
¢oB npu TOH HJAH HHOH BJIAaXKHOCTH, BBIPaXK€HHOH B MNPOLEHTaX
MOJIHOM BJIarOEMKOCTH, HeoguHHakoBo. Ecau B Topdax nma 10..22%
cyxoro BemectBa npuxonutcs 90..78% Boabl, TO B MHHCpaJbHBIX MOY-
Bax Ha 85...87% cyxoro BemectBa — 15...23% BoaHi.

BcaenctBue pasnuuuit TopdoB mo creneHu passoxkKeHHs, 30JbHOC-
TH M JPYTHM IIOKa3aTeJsIM HX yBJaXKHEHHOCTb NpPU NpHOaBJEHHH KO-
JIHYeCTB BOJBI, paBHBIX 609 nONMHON BJIaroeMKOCTH, OKa3blBaeTcs He-
OJIMHAKOBOH.

UTo6bl H36exaTh TaKHX OLIHOOK, KPHTHYECKYIO BJIAXKHOCTb Jyvylle
BhIpaXaTb B IIPOLEHTaX aGCO/IOTHOM BJaXHOCTH Topda, T. e. BIaX-
HOCTH, BbIpa)KeHHO! B NpoOLEeHTax K Macce abCOJNIOTHO CyXOro BellecT-
Ba, HanGoJiee OZHOPOJHO XapaKTepH3yWOlLlell yCJOBHS  yBJa)KHeHHS
PAas3JIHYHBIX TIOYB.

16.5.2. BnaxHocTb 3aBagaHuA pacTeHmi
Ha TopdAHbIX nousax

Ilpu BBICOKOII BIaroeMKOCTH 3amachl INPOAYKTHBHOH BJarH B
TOPQSAHBIX NOYBAX 4acTo OBLIBAIOT OTPaHHYEHHBIMH.

Ilo mepe ucrouieHuss 3anacoB AOCTYNMHOH AJSl pacTEHHH BJIarH Npo-
TPECCHBHO YBeJHYHBAETCS NPOYHOCTb €e CBS3H € YACTHLAMH IIOYBHI.
Ilostomy manmenus comep:KaHHS BJAard OO BJAXHOCTH 3aBSIaHHS HE
caenyer jpomyckatb. lllnwo3oBanHue (MM [HOXKAEBaHHe) HeOGXOAMMO
NPOH3BOAUTL HECKOJBKO paHee, KOrAa 3anac AOCTYNHOH BJIarH yMeHb-
maercs Ha 1/2—2/3.
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KosinuectBo nocTynHOi /st pacTeHdil BoAbl B TOPMSAHBIX MOYBAX
3aBHCHT OT CTENEHH Da3JioXeHHsi TOP(AHOH Macchl, M3 KOTOpPOil co-
CTOSIT 3TH NOYBHI. UeM Bblllle cCTeNeHb pasJioXkKeHHs Topda, TeM Goplle
ZOCTYIHOCTb BOAB I/ pacTeHHH. B cusnbHOpas/oxusiieiics He3aco-
JICHHOH TOYBe HHXKHHM nNpefes [OOCTYNHOH .AJisi pacTeHHHt BJaru
(56,6%) namHOro HHuXKe, 4eM B He3aCOJIEHHOH claGOryMH(HIHPOBaH-
Hoit (74,4%).

B kauecTBe OPHEHTHPOBOYHBIX [Jisi TOPGSHHIX NOYB NPHHHMAIOT
TaKHe Cpe[JHHe 3HA4YeHHS KPHTHYECKOH BJIAXKHOCTH (B NpOLEHTaX
abCoJIIOTHO CYXOH MOYBHI): MOYBBI CHJIBHOPA3JIOXKHUBLIHECS HE3aCOJeH-
Hele — 56%; COJIOHYaKOBO-COJIOHLEBATHIE CHJIbHOPA3JIOKUBIIHECH —
86%. Ilna cinabopassioKHBIIHXCS TOPGAHBIX MOYB B KAaYeCTBe KPHTH-
YeCKOH NPHHHMAIOT BJIAXKHOCTb, paBHyl0 76...80%, Macchl a6conoTHO
cyxo# noysnl (C. T. BosHiok u zap., 1979).

16.5.3. UameHeHune Bnaroygeprxusaioweii cnocobHocTH
TOpPAHLIX NOUB Kak cneacreme
UX nepuoanUecKoro o6e3BoKUBaAHUS—OBOAHEHMS

CoBpeMeHHbII Hay4YHO-TE€XHHYECKHH YPOBEHb T'HIPOTEXHHYECKOTO
CTPOHTEJbCTBA MO3BOJISIET C MNOMOIIBIO  OCYHIHTEJbHO-OPOCHTEJBHOH
CeTH He TOJbKO cOpachiBaTh H3GBITOK NMOBEPXHOCTHBIX 'PYHTOBHIX BOZ,
HO H OOBOJAHSATh HCNOJb3yeMble NOYBH JJs NMOLAEPIKAHHS HX B COCTO-
STHHH ONTHMAaJIbHOTO yBJIaXKHEHHSI.

Takoe nBycTOpOHHEE peryJHpoBaHHE YPOBHS IPYHTOBBIX BOZA NPHBO-
JHT K NepHOAHYECKOMY M3MEHEHHIO BJaXKHOCTH NOYBEHHOH Macchl Haj
ypoBHeM Bonbl. I[lepHoanueckoMy 06Ge3BOXKHBaHHIO INOJABEpraloT-
cs riaBHBIM 0o0pa3oM BepxHHe, KOpHeoOHTaeMble TOPH3OHTHI TOPG-
HBIX TIOYB, YeMy CIOCOGCTBYIOT, Hapfiiy C NOYBEHHBIMH, H KJHMAaTH-
4ecKHe yCJOBHS.

Toppsanas macca 6orata KOJJIOMAHOH 4acTbio, oHa He HHIH(De-
peHTHa KaK K mnomnepeMeHHOMY O0Ge3BOXKHBAHHIO H CMAaYHMBaHHIO IIPH
LIJII030BAaHUH TIOYB, TaK M K BO3JeHcTBHIO npuHeMoB obpaboTku. [leit-
CTBHE 3JIEKTPOJIHTOB IpPH BHECEHMH GOJIBIIMX [03 KaJHHHBIX ynoGpe-
HUH B TOp(QsiHble NMOYBHI CYLICCTBEHHO BJIHSET Ha COCTOSIHHE HX KOJI-
JIOHJHOTO KOMIJIEKCa.

O6 u3mMeHeHHSIX KOJJIOMIHOM 4acTH TOP(AHON NOYBBI CBH/IETEIbCTBY-
I0T TPYAHOCTb BTOPHYHOI0 OGBOHEHHS ePEOCylIeHHbIX TOP(SIHHKOB H Ta
TPELIHHOBATOCTh MOBEPXHOCTH, KOTOpas Cnoco6CTByeT BIIOC/ENCTBHH
BBIIYBaHHIO TOP(DSAHOH Macchl, 06pa30BaHHIO NBIIbHBIX Oypb, HHOTAA
BO3HHKAIOIIHX Ha OCBaHBaeMbIX MacCHBaX.

B cBsidan ¢ 3TUM 6OJIbILIONH HHTepec NpeAcTaBJseT H3MEHEeHHe BJa-
royJepxupaolleli cnocoGHOCTH TOP(QSAHBIX NOYB IPH NEPHOAHUYECKOM
MX 00€3BOXKHBAaHMH — OCylIeHHH. V3BeCTHO, 4TO BRHICYIIEHHBIH TOP(
yXKe He MOXKeT NOrJOTHTb TaKoe KOJTHYECTBO BOJbI, KAKOE OH yAepXKH-
Baa 10 BbicymnBands. Ban Bemmenen (no H. H. Kyaakosy, 1947)
Ha3BaJ/ 3TO fIBJ€HHE [JSI JHCIEPCHBIX CHCTeM COPOLHOHHBHM
FHCTEPE3HCOM.
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Mexannyeckass 06paboTKa Tak»Ke BeJeT K 3aMETHOMY YMeEHbIIEHHIO
<BA3H BoAH ¢ TOopoM. UTo ke Kacaercss BJHSHHs 3JEKTPOJHTOB Ha
BJIarOyAepKUBAIOLLYI0 CNOCOGHOCTh TOP(SHOH MOYBH, TO JYYIIHM KO-
aryJupymomuM AeicTBHeM obJiafaer HoH xene3a. Mon kanabnus no ko-
aryJqupyioulefi cHocOGHOCTH YCTyNaeT eMy, OJHAKO TOJbKO KaJblluii
NpaKTHYECKH NpHMeHseTcsl KakK MeJuopHpyoliee cpeicTBo. Hepomy-

LIeHHe TNepeocylleHHs — o00s13aTe/bHOEe YCJIOBHe YJyulleHHS Topds-
HBIX NOYB.

16.6. MenKxopaums, OKyNnbTypMBaHHE M CeNbCKOXO3NHCTBEHHOe
ucnonbioBaHue 60MOTHLIX NouB M Topga

B Hacrosiee BpeMsi TophsHO-60/0THEE 06pa3oBaHUsl HCNOJb3YIOT
B OCHOBHOM [Ji JByX ueJeil: 1) B KauecTBe CeJIbCKOXO3SIHCTBEHHBIX
yrogu#i nocje npeiBapHTe/]bHOrO OCYIIEHHS; 2) KaK ChIpbe AJs HpO-
MBIIIJICHHOCTH, Ha YyAOGpeHHs, MOACTHJKY H T. N. ¢ nocJeldymollei
pexyJbTHBalHel BHIpaGoTaHHBIX IJjollafel.

C TOUKH 3peHHS MeJHODalliH, CEJbCKOXO3SHCTBEHHOro HCIOJb30-
BaHHsS U NpeBpauleHHs TOPDSIHBIX GOJNOT B NOYBH C BHICOKHM YPOBHEM
NJI0A0POJHsA, TOPOSIHHKH HMEIOT TaKHe NOJIOXKHTe/bHble CBOHCTBA: BHI-
COKOe BJIarocoiep:kKaHue; GoJibliMe 3amacel a30Ta — OCHOBHOrO 3Je-
MeHTa NHTaHUs, JUMHTHpPYOUIEro BHICOTY ypoxKasg Ha [pPYrux THHAx
No4B, a HHOTAa ¢docdopa H APYTHX 3JE€MEHTOB.

OnHako TOpQsAHMKH 00Jafal0OT H pPSIAOM HeXeJaTeJbHHX ¢ arpo-
HOMHYECKOH TOUKH 3peHHs] CBOHMCTB: HM30LITOUHAsl YBJIAXKEHHOCTb Kak
CJIe[ICTBHE BHICOKOH BJIarOEMKOCTH B €CTECTBEHHOM COCTOSIHHM; HebJia-
TONPHUSATHHIH BOJXHO-BO3AYUIHBIH DPEXKHM; BBICOKHH 3anmac HeZOCTYIHOH
IJIsl pacTeHHit Bjiard; HeGjarompHUsATHHIEe TeNJIOBHle CBOHCTBA H TEIJIO-
BOIl peXHM; HeZOCTaTOYHasli 00ecrnedeHHOCTb 3JIEMEHTAMH MHHepaJib-
HOrO NHUTaHUS pacTeHHi (KajlueM W MHKpO3JeMeHTaMH) u Ap. Bce
3TO OTHOCHTCS B NEPBYIO Ouepefib K HH3HHHBIM TOP(SHHKAM, NOCKOJIb-
Ky OHH HauGoJiee NPHrOAHBI AJIS1 MCHOJb30BaHHS B KayeCTBe CeJbCKO-
X03s1HCTBEHHBIX yroaui. Yem BHIIe 30/IbHOCTbL 'OYB, TE€M BHIIE 3amna-
CH  3JIEMEHTOB MHHEpaJbHOro, B YaCTHOCTH  KAaJHHHOro NHTaHHA.
(tabJ. 16.4).

I'naBHeiiline MepoNpHSITHSI, HalpaBJeHHHE Ha CO3JaHHe M TNOBHI-
weHue 3pPeKTHBHOrO MA0A0POaHsS TOPDAHO-6OJOTHEIX NOYB:

palKoHaJbHOe OCYIIeHHe ¢ ABYCTOPOHHHUM Der/JHPOBAHHEM BOJAHO-
BO3JYLIHOTO PexXHMa IOYBHl C Y4€TOM €ro ONTHM#3allHH Ha MPOTSXKe-
HMH BCEro BereTalHoHHoro nepuopga. [Ipm 3ToM neJomyuleHHe nepe-
OCYLIKH TOpda U pPEe3KOro H3MEeHEHHs THAPOJIOTHYECKOro pexuMa ocy-
waemoit ¥ Gau3JeXallux TeppUTOpHil — obs3aTe/bHBE YCJIOBHS npa-
BHJIbHOTO C€JIbCKOXO3SIACTBEHHOIO HCIOJb30BaHHsI OOJIOTHBIX IOYB;

yJlyullleHHe THTATEJbHOrO pPeXHMa IPH NOMOWIH MOGHJIH3alHH Ba-
JIOBHIX 3aNacoB, B UaCTHOCTH a30Ta, W BHECEHHs KaJMHHBIX, docdop-
HHIX H MHKPOYIO6GpeHHi;

pasymHasi cucreMa o6paGoTKu NouBH, ofecnedHBarolllass HOpMaJb-

HHE YCJOBHS POCTa CENbCKOXO3SHCTBEHHHX PacTeHUil, HO He JONMyCKa-
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16.4. 30onbHOCTL TOPAHBIX MOUB M XMMMUECKMII COCTAB MX 30Mbl
(N. WU. MNbseuenxo, b. [. 3anues, 1964)

'pvrna topda Xumauecknit coctas Topda, %

O 304bHOCTH, !
% Si0, [Fe,03\ Ca0 | MgO} KO ' Na,o\ MnO | P,0;

soal N

4,5..12 15 125 30 03 012 — — 015 050 26
Jo 20 38 04 39 059 019 025 017 030 134 281
20...40 18,18 18 675 070 093 106 1,20 065 245 194

>

jomas H36BITOYHBIX NOTepb TOpda B pe3yJbTaTe pacHblieHHsi H MHHe-
paJH3alHH;

palMOHa/MbHAasi CTPYKTypa TMOCEBHBIX TJOIALEH U ceBOOGOPOTHI
obecneyuBaioline, ¢ OAHOH CTOPOHBI, MAaKCHMaJIbHbI BHIX0OJ CEJIbCKO-
X034fCTBEHHOH NMPOAYKUHHM H HCIOJNb30BAHHE eCTeCTBEHHOro IJIOLOPO-
IMsi TOpDAHUKOB, a C ApPYroii — 3KOHOMHOe pacXoJOBaHHe OPraHH-
YeCKOTo0 BelllecTBa Topga.

TuaperexHuyecKkHe MeJHOpalld B KOMIJIEKCe ¢ arpoTeXHHYeCKH-
MH MEPONpPHSITHAMH 3HAYHTENbHO YJAYYUIalOT CBOHCTBA TOP(AHBIX MOYB.
B pesysbraTte NPOHCXONAT NOJOKHTEJNbHble H3MEHEHHS CBOHCTB 3THX
MOYB: YBEJHUHMBAETCH COIePXKaHHe 30JIbHBIX 3JEMEHTOB, NOBBIILAETCH
crenedb TYMH(GHIMPOBAHHOCTH, CHHXKalOTci o0beMHadg Macca, NJOT-
HOCTb, TIOPHCTOCTb, BJArOeMKOCTb, yMEHbIAETCS MePTBHIH 3amnac BJja-
I'H, KHCJOTHOCTb, YJAYYLIAIOTCS BOIHO-BO3AYLIHBIH W NHUTaTeJbHBIH pe-
JKHMBL.

K uncay BO3MOMKHBIX OTPHLATENbHBIX MOCJAEACTBHH OCYLIHTENbHBIX
MeJIHOpalyii c/enyeT OTHeCTH: 1) mepeocylleHHe TEPPHTOPHH; 2) yCH-
JieHHe INaBOJAKOB, INOATONJIEHHE M H3MEHEHHe peXHMa MaJblXx pekK;
3) ycuaenue BOAHOW U BeTpOBOH 3p03HH; 4) yXxyllleHHe TENJIOBOro pe-
JKMMa TOYBHI,

Heponyiuenne nepBblXx ABYX BO3AEHCTBHA — IpeporatHBa THAPO-
TEXHHUKOB-MeauopatopoB. [as 6opbObl ¢ 3po3uell H HENPOAYKTHBHBI-
Mu HoTepsiMH Topda B pesy/abTaTe HHTEHCHBHOH MHHepasH3alluH, a
TakxXe [/ yJAydlleHUs TENJOBOrO pexuMma Hapsiy ¢ TPaAHUHOHHBIMH
npuemamu (ceBooGopoThl, 06paboTKa M Ap.) cJelyer lHpe NpHMe-
HATb CTPYKTYpHYyl0 MeanopauHio. Cyrb ee 3ak/ioyaercs B yBeJHUCHHH
ColepKaHHusl MHHEPaJbHOH 4yacTH Topda NpH NOMOLIM A06aBKH MHHE-
pajbHOro rpyHra. B kayecTBe n06aBOK MOXKHO HCIIO/Ib30BaTh IECOK,
cymech, TJIHHY, CYTJIHHOK, TPYHT, BBIHHMAEMBbIH NPH CTPOHUTEJbCTBE Me-
JIHOPATHBHBIX CHCTEM M IJIAHHPOBKe NecuaHblXx 6YrpoB, a TakXe HH3-
KONPOLIEHTHbIE ~ MHHepaJbHhle ynoOpeHHs, OTXOAbl MPOMBIILJIEH-
HOCTH H T. .

Fnasa 17. NOYBbI JIECOCTEMHOW 3OHbI

JlecocTenHasi 30Ha PAacnosoKeHa MeXJy TaeXHO-JeCHOd u crel-
Hoil 3oHamMu. OHa XapakTepH3yeTcs NnepexOJHbIMH NPUPOAHBIMH YCJ/O-
BHSIMH, UMeeT M3BHJIMCTOE OuYepTaHHe IPaHHIl, a B OTAEJbHBIX MECTax
(3anaanoe ITosecbe YCCP, Bocroynas Cubupp) — OCTPOBHOE pac-
npocTpaHeHye B Npeje/aax APYrHX 30H.

OG6uiasi MJOLIaAb 30Hb COCTaBJsgeT 0Kojo 1,2 MaH. M2
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17.1. NpupoaHble ycnoBus 30HbI

KiIMMaT 30HBI HECKOJIbKO Cyllle, 4eM TaexKHO-JeCHOH, HO BJlaXKHee,
4YE€M B YEDHO3EMHbIX CTEMNsAX; NPH ABUKEHHH ¢ 3amafa Ha BOCTOK BO3-
pacTaer ero KOHTHHEHTaJbHOCTh. ['0JJ0BOe KOJIMYECTBO OCalIKOB Ha 3a-
nane 3onbl cocrasiaser 500..550 MM, a 3a Ypasom — 300...350 mm. F#a
YKpauHe KOJHUECTBO OCAaLKOB yMEHbIIAETCS C CeBEPO-3aMajfa Ha I0ro-
BocToK. B cpeanem B Jlecoctenmu cymMma ocaikoB paBHa cyMMapHOMy
HCNapeHHI0, MNo3ToMy 6aJjlaHc BJard (B cHCTeMe OCaJKH — HCIa-
penne) 3zech GaaronpuATeH AJs NOJYYeHHS BHICOKHX YPOXKaeB Celb-
CKOXO3SIHCTBEHHBIX KYJIBTYpP. B 10XKHO# 4acTH 30HH BOLHBI 6aJjaHC
CKJIaIBIBAETCSI OTPHILATENBHO.

CpenneronoBas temnepatypa Koaebsercs or 7°C — Ha YKpaune,
#o 0°C — 3a Ypanom. Hwonbckas usorepMa NpHMEPHO OAHHAKOBAs
B npezesiax BceH 30HH H cocTaBaser 18..20°C. Cpeanss TeMneparypa
SIHBaps Ha YKpauHe — 6, a B 3abaiikaibe — 30..—32°C.

Ocazku u TemnepaTyphl NOJBEPKEHbl PE3KHM TOJOBHIM M CPeHe-
MeCSYHBIM KoJieOaHHsSM, B CBSI3H C 4eM 3HAUHTE/bHble KOJeGaHHS HC-
NHITHBAOT 6asiaHC BJArd H CTeneHb YBJIAXXHEHHS 30HH.

Peaved necoctenu neoanopoinnlii. B eBponeiickoit wacTH oH 3po-
3HOHHO-BOJIHHCTBIH € Pe3KO BbIpaXK€HHHIM Me30- M MHKpopesbedoMm H
pa3BUTON rHApPOrpaUYECKON CeThIo.

Marepunckue noponpl. B eBpomneiickoii yacTu Jecoctenu u B mep-
BYIO ouepelib Ha YKpaHHe npeo6/iafaloT JIeCChl H JIECCOBHAHbIE CYTJHH-
KH. C npojBHKeHHEM Ha BOCTOK OHH YCTYNalOT MECTO NOKPOBHBIM
CYIJIMHKaM H IJIHHaM aJlJl0BHAJbHO-Ie/I0BHAIBHOIO NPOHCXOXKAECHHUS.

PacTHTesIbHOCTD NpefcTaB/ieHa uepefOBaHHEM JIeCHBIX yYacCTKOB CO
crennbiMu. [locneanne B HacTosillee BpeMs IMOYTH NOJIHOCTBIO pacna-
XaHbl H HCTNIOJIB3YIOTCA B CEJIbCKOXO034HCTBEHHOM npoHu3BoicTBe. Coxpa-
HHMBIIASICH €CTeCTBeHHas CTelHasl PaCTHTe/bHOCTh (ONYLUKM JecoB, 3a-
NOBEIHMKH, CKJIOHBI 6aJIOK H Ap.) COCTOHT M3 JYrOBO-CTENHOrO W CreM-
HOTO pasHOTPaBbs. B IHpPOKONHCTBEHHBIX Jiecax eBpOMNEiCKOM yacTH
CCCP — pny6paBax — mnpeobaapgaior ay6, rpa6, GyK, siceHb, OCHHa,
Jiuna, a B NOAJiecKe — JielluHa, yepeMyxa u aAp. B 3anaanoit Cubupu
OCHOBHasl mopoja — O6epe3a, a B 3abaiikajbe — JIHCTBEHHHLA.

Fpyuroebie Boabl. PacunenenHocTh pesbedpa U pa3BHTHE OBpaXKHO-
6anoyHoii cern B eBponefickoii yactu Jjecoctenu CCCP npuBoaaT K
3HQUHTEJIbHOH [PEHHPOBAHHOCTH TEPPHTOPHH, CTEKAaHHIO OCAJIKOB H
riiy6OKOMYy 3aJIeraHHIO TPYHTOBHIX BOJ. I DyHTOBHIE BOABI 31€Ch, KaK
NpaBHJO, He Y4acTBYIOT B NouBooGpa3oBaHHH. Hckalouenne cocrapas-
10T reoMopdoJioruyeckie paioHel co c/1ab0i pacu/ieHeHHOCTbIO Tep-
PHTOpDHH, Tle TPYHTOBBIE BOAK 3ajeraloT GJH3KO K NOBEDPXHOCTH H
€noco6CTBYIOT 3a00/1auHBAaHHIO MECTHOCTH (HampHMep, YKpaHHCKoe
Ilonecbe), uTo onucano B npeanaylied rJsaBe. [IpH 3TOM NHTaHHE
KeCTKHMH TPYHTOBHIMH BOJAaMH NPHBOJIHT, Kak NpaBusio, kK o6pa3osa-
HHIO GOJIOT HH3HHHOrO THNa, a OGJH3Koe 3ajieraHHe 3acOoJeHHBIX BOJ
HJAB 3aCOJIeHHBIX NMOPOA CNOCOGCTBYET 3aCQJIEHHIO NOYB.
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17.2. OcHOBHbIE THNBI NOYB M MX CBCHCTBa

17.2.1. TeHe3Muc NoOYB NecocTenHoMi 30HbI

CJ0xHBII 1 cBoeoGpa3Hblii IOYBEHHBIN NTOKPOB JIECOCTENH ONpefe-
JseTcs ee NMEPeXOLHbIM IOJNIOXKEeHHeM MeXAY JeCHOH H CTellHOH 30-
HaMH.

B Hayke IO CHX HOp HEeT €JHHOrO MHEHMS IO BOIPOCY O TOM, HACTy-
naer JIM JieC Ha CTeNb HJH cTelb Ha Jec. [IpoTHBOpeuuBble rHUNOTE3HI
MOryT OHITb HpaBHJBHBIMH [/ Pa3HbIX OTPE3KOB BPEMEHH C y4YeTOM
MHOTOJIETHEi PUTMHYHOCTH KOCMHUYecKHX (akToOpoB u KoJjeGaHHH
kauMara. Kose6anusa KnuMmaTa NepHOAHYECKH IPHBOAAT K CMELIEHHIO
rpanul JaHAmaTHO-reorpadHYecKiX U IOYBEHHBIX 30H H H3MEHSIOT
B3aHMOOTHOILIEHHS Jieca M CTend. B mnouBoo6pa3oBaHHH NpPOSBHJIOCH
COueTaHHe TNOA30JHCTOrO H JAEPHOBOro MpOLECCOB, NpHYEM Inpeobaa-
JlaHHe OJHOro M3 HHX OOYCJOBHJIO XapakKTepHble OCOGEHHOCTH IOYB
3oHH. KpoMe TOro, mponsBoACTBeHHas [NesiTEJbHOCTh YeJOBEKa B 3TOH
JIpeBHelllIell 3eMJieieIb4eCKOil 30He, B 4YaCTHOCTH BbIpy6Ka JiecoB, HMe-
eT omnpenefsoliee BJAHSHHE Ha XapaKTep COBPEMEHHbIX MOYBEHHBIX
IPOLECCOB.

17.2.2. Knaccupukauma cepbix necHbiX noys

B necocrenu HauboJblilee pacnpoCTpPaHEHHe UMEIOT Cepbie JecHble
NOYBH, BBILIEJOUEHHBbIE, OMOA30JIEHHbIE, H THIHYHble YEPHO3EMBI, a B
3anapHoit CubupH HapsALy C Ha3BaHHBIMHU 3HAYKTE/bHHE NJOLIAAH 3a-
HMMAIOT COJIOHYaKH, COJIOH-
ub, cosmoau u Gosoraee C[7
noysul. Cepble JecHble noy- 10
Bbl 3aHUMAIOT POMEXKYTOU- op |-
Hoe TOJIOXKEHHe MeXIy

15

JlePHOBO-TIOA30MHCTEIME 1 97 30

yepHO3eMaMH. 401 AAg
B 3aBucuMOCTH OT MOIL- 59|

HOCTH H OKpacCKH TryMmyco- 55

BOTO TOPHM30HTd, CTPYKTYp- 60+ 5

HOTO COCTOSIHHA, KOJIH4ecT- 70

Ba KPEMHE3eMHCTOH IpH- 5| 8,

CHINKH H JPYTHX Mopq)(z- 90 Loo 90 9

JIOTHYECKHX ocobeHHOCTeH, “””” m” 0 ”““”

a TaKXe CBOACTB THN ce- 100 | 85 By 83

PHIX JAECHBIX (CepHX ONOJA-

30JIeHHHIX) TOYB mojpasje- a 6 8

JSIOT Ha TPH MOATHMA:

CBETHAO-CEpHie, cephle H TeM- Puc. 17.1. CxeMa CTpPOeHHSI CepHX JIeCHHX HOYB.

HO-cephle JecHbe (omoxso- cnm‘;‘ge :Ia- ?;HP:“?%Y, 1952):
JeHnne) noyssl (puc. 17.1). D oMo copan aecaan. | lecuem ¢ =
Haun6osee xapakrepHble

MOp(OJIOrHUeCKHE NPH3HAKH CepWX JECHbX floYB -~ cepas OKpacKa
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TYyMYyCOBOrO FOPH30HTAa, OpeXoBaTas CTPYKTypa TFOPH3oHTa B M HaJH-
yre npucuiika SiO,.

B cBersio-ceppix mouyBax B GoJblIeH cTenmeHu 3aMeTHH NPH3HAKH,
SIBJISIOILAECS CJIeJCTBHEM M0A30/1006pa30BaTe/IbHOrO Ipoliecca: CBET-
Jlasi OKpacka npogu.s, 6oJbliasi MOLIHOCTh MOA30JIMCTOTO FOPH30HTA,
3HAYUTEJbHbIE KOJIHYECTBA KPEMHE3E€MHCTOH NPHCHINKH, MEHbLIAg BH-
PaxK€HHOCTb CTPYKTYPHl B T'yMYCOBOM TOPH3OHTE H AP.

TemHo-cepbie JsiecHble nOYBbI HaHGOJIee PacNPOCTPAHEHBI B I0XHOIM
4acCTH JlecocTenu, no Mop(dOJOrHYecKHM NpH3HAKAM H CBOHCTBAM OHH
6JIM3KH K ONMOA30JIeHHBIM YePHO3eMaM, HO OTJHYAlOTCs GoJiee TEMHOM
OKpacCKo# ropu3oHTa A, W MOUYTH MOJHBIM OTCYTCTBHEM OINOA30JeHHOTO
ropusonta A;A,. B To e BpeMsi y HHX SICHO BBIIE/SETCS HJJIOBHAJb-
HBIH FOPH3OHT C OpexXoBaTOil, a KHH3y NPH3MATHYECKOH CTPYKTYpoOil
H XOpOILUO 3aMeTHOH KPEeMHe3eMHCTO! MPUCHINKOI.

17.2.3. CocTaB 1 cBO/}CTBA CePLIX NECHbIX NOYB

MexaHuyeckiii COCTaB CephIX JIECHBIX INOYB pa3JHYHBIH, OAHAaKO
npeo6iagaer NblJEBATO-CYIVIMHACTBIH u rauHHCTHIH. [lo mpoduaw c
rayOGHHON uYeTKO IpocJeXuBaercss oborallleHde HJIHCTONH (pakuuei.
DTo cBSI3aHO C OMOI30JHBAaHHEM, a TaKXe 3JI0BHAJbHBIM IIPOLECCOM
H B HauboJbliell Mepe NpPOSABJSETCS B CBETJO-CEPHIX ¥ B HaWMEHb-
mell — B TeMHO-CephbIX JieCHBIX NouBax. HeonHOponHOCT, MeXaHuuec-
KOro cocTaBa Nno Nnpo¢u/I0 OKa3blBaeT BJHSHHe Ha BOXHO-(H3HYeCKHE
U arpoMesiHOpaTHBHBEIE CBOHCTBA CepbIX JeCHBIX MOYB.

®dusnueckne n BofHble cBofictBa. [lnoTHoCcTh TBepaoH (assl H
o6beMHasi Macca KHH3y YBeJHUYHBAKOTCS, a o0llas NOPHCTOCTh YMEHb-
mwaercs or 55..659% B maxotHoMm ropusoHte A g0 40..45% B HAMIO-
BHAJIbHOM.

CTpyKTypa cephlX JIeCHBIX NMOYB cJ260BOIONPOYHASA, OHH NOJABEPKe-
Hbl BOJIHOH 3PO3HH, a TaKxKe 3alJBIBAIOT NOCHAe NOXKIAeH HJIH OGHJb-
Horo opoulenusi. Ilpu sToM o6pa3yeTcs MOBEPXHOCTHas KOpPKa, KOTO-
pasi 3aTpyAHSIeT NOCTYIJIeHHe B MaxXOTHHI cJOH BOAB M BO3LyXa, HO
cnoco6CcTBYeT HHTEHCHBHOMY HCIapPeHHIO BJjard. DT0 OTHOCHTCS B Iep-
BYIO OYepeb K NOJATHIIAM CBETJO-CepPhIX JIECHBIX NOUB.

Tun BojHOrO peXHMa — NnepHoaHYecKH npombiBHOH. CaMoe ray6o-
Koe NpoMayHBaHHe NMOYBH HabJsmofaeTcs BeCHOH, B NepHOJ CHeroras-
HHS, HAaHMeHblllee — B JIETHHH NepHOA. BaaroeMKoCTh cephIxX JIeCHHIX
NOYB B BepXHeM, MaXOTHOM CJIOe JOCTAaTOYHO BhICOKasl H yMeHbllaeTcs
BHH3 110 NPOGHUII0 B COOTBETCTBHH C NMOPO3HOCTHIO.

[Mpu ecrecTBeHHOM yBJaxHeHHH (6e3 OpOlLEHHS) NMOYBH GOJbIIYIO
4acTh BereTallHOHHOTO NEePHOJA HeJOHACHIIEeHbl BJAaroil, H TOJbKO BecC-
HOH M mnocjie OGH/BbHBIX JIUBHE YBJaXKHeHHe JOCTHraeT NOJeBOH BJa-
roeMKocTH. MakcHMaJibHasi THTPOCKONHYHOCTh C TJIYOHHO# yBeIHUH-
BaeTCsl H JOCTHTaeT HamGOJbIUMX 3HAYEHHH B HJJIIOBHAJbHOM, obora-
IIeHHOM HJIOM ropusonTe. COOTBETCTBEHHO N0 NPOQH/II0 yBEJIHYHBA-
eTcsi «MepTBbIfi» 3anac BJaru v NMOHHU}KaeTCcs BOZOOTAAUaA.

Arpoxumuueckue nokasateau. CoaepkaHue rymyca B ropu3onte A,
BO3PACTaeT OT CBETJO-CEPHIX K TEMHO-CEphIM IoYBaM M KojebJjercs B
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npefenaax or 1,5..2 no 6% u Gosee. KonuuectBo rymyca ompenensetr
cofep:KaHHe BasaoBoro azora. OHO CPaBHHUTENLHO BEJUKO H KOJEGJeTCs
B npepenax 0,1..0,2%. Conep:xxkaHHe Kajusi B cepbiX JIECHBIX MOYBAX
HeJOCTaTOYHOe, a BaJoBoro (ocdopa H ero NOABHKHHX GOPM HECKOJb-
Ko 6oJbllie, YeM APYTHX 3JeMEHTOB MHTAaHHUS.

A 0246810 5678 0 204060020400 20306070
0 % BB / I, H
A | S AN A \
1 20 v 4 y
AA 50 i
172 40 YR
Ay8 N -gg B
70 A
80 B

\
- 90 ;
5 - 100 \ AN ﬁ
1

et
= s e e e 3

T

=110 . o'a '
- 120 L ,/ .’_
130 |
BK\\\\J'I 0 0

BN 7500m :

-y

-

a 6 8 é q
B-1 NN-2 P -5 -+B=-5

o..-o---—-6 -——--7 __———8 ______ 9

Puc. 17.2. XuMHueckast  XapaKTepHCTHKAa TeMHO-cepoil  JecHOii NOYBH (1O
H. I1. TepacumoBy u M. H. T'nasosckoit, 1960):

a—1 — rymyc, %, 2 — CO, (kapGoHatoB), %: 6 — pH BoaHwil (6 — ulenOyHaq

peakuusi, 7 — KHCAas); 8 — NOrNowWeHHble Katuousl (3 — Ca, 4 — Mg, 5§ —

Mr-skB Ha 100 r nouBnl; ¢ — 7 — wua, %; — Bagaosble (7 — Fe0; 8 — AlO;,
9 — Si0,), %.

Peakuusi cepbix jiecHbIX noys caabokucaas (pH 5,5—6,5), kucaor-
HOCThb TNOBHILIAETCS OT TEMHO-CEPbIX K CBET/IO-cephiM HoaTHnaM. Onu
XapaKTepH3yIoTcsi HeGOJbIIo# €MKOCTbIO MOTVIOLIEHHS H BBICOKOH cTe-
MEeHbIO HACHIIEHHOCTH OCHOBAaHUAMH. B cocTaBe NOrJIOMIEHHBIX KaTHO-
HOB npeobaanator Ca u Mg (puc. 17.2).

17.3. Mennopauus, okynbTypuBaHmue
M CEenbCKOXOZAMCTBEHHOE MCNCNb3OBaHKE CepbIX NIeCHbIX Nous

EcrtecTBeHHOE MJIOJOPOLHE CEPbIX JIECHBIX NOYB 3HAYMTE/bHO Bbille
JIEePHOBO-TIOA30/HCTHIX H HHXKe uyepHO3eMOB. OHHM OTJ/IMYAIOTCS BBICO-
KO pacnaXaHHOCTbIO, H UX TeppuTopusi pacnpocrpanenns B YCCP u
PCOCP — 30Ha uHTeHCHBHOrO 3eMJjeneius. Ha cepblx JiecHBIX mMOY-
BaX BbIPAIIUBAIOT NUIEHHLY, POXKb, SUYMEHb, FOPOX, CaXapHyl0 CBEKJY,
KapTodesb, KOpMOBbIe KYJbTYPbl, MHOTOJIETHHE TPaBbl, OBOLHbIE H APY-
rue KyJabTyphl. Jlecoctenb YKpaHHbl SBJASETCS 30HOH MHTEHCHBHOrO ca-
JIOBOJCTBA.
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K uucny meponpusiTHiH, HanpaBleHHBX Ha NOBHILIEHHE CENbCKOXO-
BSACTBEHHOH NPOAYKTHBHOCTH CephiX JIECHBIX IOYB, OTHOCAT Clefly-
oiue:

BHeceHHe OpraHHYEeCKHX M MHHepaJbHBIX yI0OpeHHii Ha Bcex pas-
HOCTAX, HO B NEPBYIO Ouepenb Ha CBETJO-CEPHIX MOYBAX JIETKOIO Me-
XaHHYECKOTrO COCTaBa;

H3BECTKOBaHHe, AJISI Yero MOXKHO HCIOJb30BaTh jAeeKalUuOHHYIO
TPA3b CaxapHBIX 3aBOAOB, MOJIOTBI HM3BECTHSK, MEprejb, a TaKxe
oGbluHbil Kap6oHaTHHIH Jecc. Cnoco6 npHMeHeHHs1 KapOOHATHOrO Jiec-
ca AJS H3BECTKOBaHHsl NpeAJioxKeH H paspaboran nmpodp. M. M. I'ox-
auubpM. Hapsany ¢ BHCOKO3(p(deKTUBHBIM AeHCTBHEM 3TOT CNOCO6 Bbi-
rofiecH 3KOHOMHYECKH B CBf3H C OJH30CTBIO CHIPbSI OT H3BECTKYEMBIX
miomanei;

o6paboTka (MmO cHCTeMe) C y4eTOM KOHKPETHBIX MOYBEHHBIX YCJIO-
BUH pesabeda M APYyrux (pakTopoB, a HMEHHO: C OJHOH CTOPOHH, yr-
Jy6JieHHe NaxOTHOro CJos [Jis YJYYIIeHHs BOJHO-BO3AYBIHOIO, MHILe-
BOrO M TEIJIOBOTO peKHMOB MNOYBHI, C APYyrod — NPHMEHEHHe IOBepX-
HOCTHOI1 6e30TBaJibHOH 06PabOTKH NOUBHl KaK BAaXHOro NpPOTHBO3PO-
3HOHHOTO MEPONpPHUSTHS, 00eCNeYHBAIOIIErO TaKKe 3KOHOMHIO CPelCTB
W 3Hepruu;

npuMeHeHue AJjs 6opbObl ¢ BOJHOH 3pO3Hel NOYBO3ALIHUTHHIX ce-
BOOGOPOTOB C MHOrOJIETHUMH TPaBaMH, BClialllKa IONepeK CKJOHOB,
TeppacHpoBaHHE CKJIOHOB, NOcCajKa Jieco- H cajonoJoc H Ap.;

cHerosajepKaHue, 3aJep:XKaHHe TaJblXx BOJA, 0GBaJIOBHIBAHHE Tep-
puTOpHii, CTPOMTEJLCTBO INPYJOB H BOLOEMOB B BepXOBbfIX O6aJIoK,
OBparoB H B €CTECTBEHHBIX JIOXKGHHAX, clelHalbHasi 06paboTKa NoyYBhI,
HallpaBJieHHass Ha COXPaHEHHe BJIarH, pPeryJHpOBaHHe CTOKa, HAaKoO-
Hell, OpollieHHe, KaK pa30oBOe, BpeMEHHOe MEPONPHSTHE HJHM C HCIOJb-
30BaHHEM CTAlAOHAPHBIX OPOCHTEJbHBIX cHcTeM. 3DTo 06YCJOBJ/EHO
TeM, YTO cepble JieCHble NOYBH HAXOAATCS B 30He HEJOCTATOYHOIO
yBJaXKHEHUS U HCHOBITHIBAIOT NEPUOAHYECKHH HENOCTATOK YBJaXKHEHHS,
0CcO6eHHO B JIETHHI NepHOJ.

Fnasa 18. MOYBbl CTEMHOW 30HbI

OcCHOBHble NMOYBH 30HH — 4YepHo3eMbl, OHu 006/1a4a0T CaMBIM BBI-
COKHM IJIOZAOPOAMEM, HMEIOT OrPOMHOE HapOJHOXO3SHCTBEHHOEe 3Haue-
Hue. HaubGosee mosHOe M rayb6oKkoe H3yuyeHHe MPOHCXOXKJIEHHs, pac-
IPOCTPAHEHHUS] U OCHOBHBIX CBOMCTB YEPHO3EMHbIX NOYB GblJIO MPOBEAEHO
B. B. lokyyaeBHM M omHcaHo UM B pabGore «Pycckuit uepHO3eM>
(1885). )

YepHO3eMHbIe NMOYBbI PaClOJIOKEHbl B CTENHOH H JIECOCTEMHOH 30-
HaX M NPOCTHPAIOTCS IIHPOKOH CIVIOWIHOH moJocoit or MoanaBuu 10
p. OGb u nanee OTHe/bHBIMH MacCHBaMH JO BepxHero GaccefiHa
p. Amyp. CeBepHasi rpaHHlla YepPHO3EMOB NPOXOJHT NPHMEPHO NO JH-
nuu )Kutomup — Kues — UepnuroB — Opea — Tyna — I'opbkuit —
Kasaup — CBepJJIOBCK, a 10xHass — B6u3H GeperoB YepHoro u A30B-
ckoro Mopeii 1o Ioua, Baoib KaBkasckoro xpe6ra, Kamblinna, Ca-

198



paroBa, Openbypra — Cemunanatuucka. O6uas miomais 4epHO3EM-
#Hbix nous B CCCP cocrasaser 190 maH. ra, T. e. 8,69 Bceil TeppH-
topun Coserckoro Colo3a n 48,49 MHpPOBOH mJOIagX YEPHO3EMOB.

18.1. MpupoaHLie ycneBus 3OHLI

Kaumar Taxoit OrpoMHOH TeppHTODHM HeOZHOpOAHHII. CeBepHasi
H 3amnajHasl 4YacTH YePHO3eMHOH 30HH BJIaXKHee IOKHOH M BOCTOYHOH.
TF'ogoBoe koJsHYecTBO ocankoB cocrasisier 500..600 mm u Gonee —
Ha 3anaje YkpauHs, 450..350 mm — B IloBousxkbe u 350...300 MM —
B Cu6upu. B 10XkHOl 4YacTH 30HH OCaAKOB 3HAYHTENbHO MeHbLIe.
Béapimias yacte ocagkoB Brimajaer JeTOM. THN BOZHOro peXuma Ha
pPa3sHHX TEepPHTOPHAX OT HENPOMBLIBHOTO IO BHINOTHOro. C NpoaBHXKe-
HHeM Ha BOCTOK BO3pacTaeT KOHTHHEHTaJbHOCTb KJHMara, 3HMHSA
TeMIeparypa CHHKaeTcf, a JIeTO OCTaeTcsl XKapKHM. AMIJIUTyAa Ko-
ne6GaHuil TeMIepaTyphl Ha NPOTSXKEHHH roja Ha 3anaje 30Hbl COCTaBJfA-
et okosno 25°C, a Ha Boctoke 40°C, mosroMy Mopo3Hbix gHeil B Cu-
6upH B JBa pa3a GoJibllie, yeM Ha YKpaHHe.

Penbed paBHHHHHI B CTENHOH 30He M CJAaGOBOJIHHCTHI B Jeco-
crennoit. 3 ¢opm Meso- u muxpopesabeda B JecocTend npeobaajpaer
oBpaxHo-6aJloyHasi ceTb, HauGosee pa3Hras B BoabiHo-Ilomonbckoil,
IpuanenpoBckoil BO3BBILIEHHOCTAX, 3aBOJXbe H APYTHX MecTax.

ITouBoo6pa3syiomine NOPOALl — B OCHOBHOM JiecC H JIECCOBHJHHIE
OTJIOXKEHHSI 30JI0BOTO, Ae/IOBHAJBHOIO H aJVIIOBHAJIbHOTO IPOHCXOXK]e-
HHs, CYIVIHHHCTOTO W TJIHHHCTOrO MeXaHHYeCKoro cocraBa. XapakTep-
HOIi OCOGEHHOCTBIO 3THX TIOPOJ SBJSETCs IMOAATJIHBOCT BOLHOMH
3pOM3H, YeM OGBbACHSeTCS Pa3BHTHE OBpParoB M CMbIB IOYBBI Ha CKJIO-
nax. Jlecc u JleCCOBHAHBIE OT/IOXKEHHS colepiKaT OoJiblliMe KOJHYECTBA
KapGoOHATOB KaJbIHsl H MarHus.

PacTurenbHblii M KHBOTHBI# MHP. B HacTosilliee BpeMsi uepHO3eM-
Hble MOYBBI pacnaxaHbl H eCTeCTBEHHAas PAaCTHUTEJbHOCTb COXPaHHJIACh
B 6ajsKkax ¥ B 3anoBeiHbIX TeppHTOopHAX. O6GpasoBajiuch YepHO3EMB
NOj TPaBAHHCTOH PACTUTEJbHOCTbIO CTEMHOH (HOPMAIMM, XapaKTepH-
sywoueiicsi GOJbIIAM KOJHYECTBOM KODHEBBIX OCTATKOB M HA/I3e€MHOH
Macchl, MPeACTaBJSIOIMX co00il OCHOBHON MarepHas AJas obpasoBa-
Hus rymyca. C ceBepa Ha 1or No Mepe yCHJEHHs 3aCyLIJIMBOCTH KJIH-
MaTa yBeJMYHBAETCs COAEPXKAHHE B TPABOCTOE KCEPOGHTHHIX BHIOB.
B secocrenHoil 30He JiecHBle MACCHBH YepelOBaJUCh C JYTOBBIMH CTE-
nsiMm#. B crenmHo# 30He JiyroBble CTeNH IEPEXOAMJH B Pa3HOTPaBHO-
KOBRUJIbHBEIE, KOTOpble, B CBOIO OYepelb, B IOXKHOH 4acTH 30HBI CMEHS-
JIHCh THITYAKOBO-KOBBIJIbHEIMH aCCOLHALHSMH.

Caeayer OTMETHTb BaXKHYIO poJib B 00pa3soBaHHH 4YepPHO3eMOB Me-
30dpayHbl (IZOXKIeBble YEPBH M 1P.) M MKHBOTHHIX 3emJepoeB. Iloso-
JKUTENbHAS POJb XKHUBOTHBIX 3aKJIOYaeTCsd B Pa3MeJbYeHHH OpraHuue-
CKHX OCTaTKOB H NepeMeIlMBaHHH HX C MHHEpaJbHOH yacTbio MOYBHI,
H3MEHEeHHH XHMHYECKOro COCTaBa NOYBBI H YJYYIUEHHH ee CTPYKTYDHI,
BOJIHBIX H (PH3HYECKHX CBOHCTB.

I'pyHTOBBiE BOARI HM3-32 XOpOLIeH APEHHUPOBAHHOCTH MECTHOCTH Ha-
XOJSITCH HAa 3HAUYUTEJNbHOH riyOHHe. B JecocTenHoil 30He KOJNHYECTBO
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OCajJIKOB CPaBHUTEJbHO BHIIE, a HCNAaPsieMOCTh HHKE, YeM B CTeNH.
[Tostromy B Jecoctenn KoadGhHUHMEHT yBAaXKHEHHS GJIHM30K K eIHHHILE,
a THN BOJHOTO PeXXHMa — INEPHOAHYECKH NMpOMbIBHOH. C npoiBuxke-
HHEM Ha IOr H BOCTOK KOJIMYECTBO OCaJKOB YMEHbIIaeTcs, HCIapsie-
MOCTb yBEJNHMYHBAETCH, CKBO3HOE NPOMbIBAaHHE NMOYB OTCYTCTBYET, THII
BOJHOTO peXHMa — HeNpOMBIBHOI.

UepHoseMbl CTeNHO! 30HBI HMEIOT AOCTATOYHBI 3amac BJAarH, Kak
npaBuso, JHUlb B NEPBYIO NOJOBHHY JeTa. B cepemuHe Jjera Hacry-
naeT INOYBeHHAs 3acyxa, KOTOpas COYETaeTcs C 3aCyUIIHBOH MOrofioH,
HepesKo CONMPOBOXKIaeMOH CYyXOBesiMH M NblJIbHBIMH O6ypsaMu. Cuaeno-
BaTeJ/IbHO, 3Ta 30HA TpebyeT OPOCHTENbHBIX MEJHOPALHHA.

UepenoBaHie BeCeHHEro NMPOMAYHBaHHUS W JIETHE-OCEHHEro Hccylle-
HHS TI0OYBbl OKa3blBaeT BJIMSHHE Ha MOIIHOCTb TYMYCOBOT'O TOPH30HTa
H npouecc cojeHakonyesus. Ha onpenenennoil ray6HHe B pe3yJsbraTte
HHTEHCHBHOTO HCHApeHHs BOAbl MOBBIIIAETCS KOHUEHTPAIHS I[10YBEH-
HOro pactBopa, KapOoHaThl BHINanalT B OCaJ0K H 06pasyloT ropu-
30HT «6esIoraasKuy.

Ha xapakrep yB/ia)KHeHUs] YepHO3eMOB B 3HAUUTEJbHOH Mepe BJH-
sieT pesnbed MeCTHOCTH. [ToBBILIEHHBlE Y4acTKH CHJBHO APEHMPOBAHDI,
yPOBeHb IPYHTOBBIX BOJX Ha HHMX HH3KHIl, a MOBEPXHOCTHBIH CTOK H HC-
napeHne — BbiCOKHe. Ha 3aMKHYTBIX NMOHHXKEHHAX NPOHCXOMMUT CKOI-
JIeHHe NOBEPXHOCTHBIX BOJ, IPOMauHBaHHe N0 YPOBHsS TPyHTOBHIX H,
BO3MOXKHO, BhblillesaudBaHHe NouBbl. [lo-Apyromy ckJaaablBaeTcss BOX-
HBIH DeXXUM B NOJHHAX GaJioOK W HHXKHHX YacTSX CKJIOHOB, T. €. Ha OT-
KpPbITHIX HE3aMKHYTLIX MOHHMXKEHHSX. 34eCh MNEPHOJbl CKBO3HOTo IpO-
MauyuBaHHs MOYBHI YepeAyIOTCH C NMOANOPOM TPYHTOBBIX BOA H Jaxe
KPaTKOBPEMEHHBIM CKOIlJIEHHEM NOBEPXHOCTHBIX.

18.2. TeHe3nc YepHO3E@MHbLIX NMOUB

CyumsocTh 110YBOOGpa3oBaTeJbHOro Npoliecca B uepHO3eMax ycTa-
HoBJeHa eule B. B. JlokyuaesbiM,

[TouBooGpa3oBaTe/bHBI/ NpPOLECC B YEPHO3EMaxX MPOTEKaeT MON
HOKPOBOM TPaBSIHHCTOH JIyrOBO-CTEMHOH PaCTHTENbHOCTH B YCJOBHSX
HENPOMBIBHOTO HJIH I1€PHOAHYECKH IIPOMBIBHOro (B CEBEPHOH YacTH
30HBI) BomHoro pexuma. HauGosee xapakrepHble 4epThl 3TOro Ipo-
lecca: HaKONJEHMe IyMyca B 3HAUHTEJNbHOH TOJIUe Npoduis ¢ npe-
ob6JafaHHeM B €ro cocTaBe F'YMHHOBBIX KHCJIOT H TyMaTOB KaJiblHf;
HaKOMJIeHHe 3JIeMEHTOB NHTAHHS pPacTeHHil; npeobJanaHHe a3pOOHBIX
yCJIOBHH /11 MHKPOGHOJIOTHYECKHX NPOLECCOB HajJ aHa3pOOHHIMH INPH
HeJOCTaTOYHOM YBJIaXKHEHHH MNOYBBI; 00pa3oBaHHe KapOOHATHOro HJ-
JIIOBHAJIbHOTO OPH30HTA; BBIBETPHBAHHE IIOJIEBBIX LINATOB M INpeBpa-
HieHHe MX BO BTOPHYHBIE TJIMHHBle MHHEpaJibl; OCTPYKTypHBaHHe Npo-
¢uas c o6pa3oBaHHeM NPOYHOH 3€PHHCTOH H MEJKOKOMKOBATOH CTPYK-

TYpHI.
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18.3. Knaceuukauma yepHo3lemos

UepHo3eMHble NOYBHI, 3aHUMaloHe OGLIMDPHble TEPPHTOPDHH C pas-
JIHYHBIMH KJHMAaTHYECKHMH YCJOBHSIMH, PaCTHTEJNbHOCTBIO, II0YBOOG-
pasylouMy NOpoJaMH, HEOLHOPOLHH MO CBOEMy COCTaBy W CBOMCT-
BaM. OHH OT/IHYAIOTCA MOLIHOCTBIO T'YMYCHPOBAHHOH YacTd NpPOdHJS,
colepXKaHHEM H KaueCTBEHHBIM COCTaBOM TIyMyca, MeXaHHYECKHM
COCTaBOM, CTPYKTYPOH, KapGOHATHOCTBIO, CTENE€HbI0 CMBITOCTH H ApY-
FHMH noka3aTensmH. Ha ocHOBaHHHM reHeTHYeCKHX 0cOGeHHOCTEll B
COBpeMeHHOH KJaacCH(HKAaLHH THI YepHO3EMHBIX MOYB MOApA3je/seT-
Cq Ha cJenylolllie TOATHNB, 3aHHMawollHe ONpejeseHHOe reorpadu-
YyecKoe IIOJIOXKEHHEe: . YeDHO3eMbl OIOJ30JeHHbIe, BhILEJIOYEHHbBle, TH-
nuyHble, OOBIKHOBEHHHIE, 10XKHble (pHc. 18.1).

BHYTpH NOATHNOB BBIAEJNSIOT POJbl YEPHO3EMHBIX NOYB, H3 KOTO-
pbiIX HauboJsiee pacnpocTpaHeHnl cjenymouue: 1) oO6blYHble — MPH-
3HAaKH H CBOICTBA COBNANAlOT C TaKOBHIMU MOATHNA; 2) riy6OKOBCKH-
namwlHe — HMEETCs pPa3pblB MeXAY F'yMYCOBBIM FOPH3OHTOM NPOGHUJISA
i Kap6oHaTHBIM cjioeM; 3) GeckapOGoHaTHble — BCTPEUAIOTCST B ONOI-
30JIEHHBIX, LIEJOYHBIX M THIHYHBIX yepHOo3eMax; 4) kapOOHaTHble —
BCKHNAIOT O BCEMY NPOGH/IO, BBIIEJNSIOTCS BO BCeX MNOATHHAX 3a
HCKJIOUEHHEM OMNOJ30JIEHHBIX H BBILIEJOYEHHBIX; 5) coJoHLeBaThle —
HMEIOT COJIOHIOBBIN TOPH3OHT, BBIAEASIIOTCS CPeAH OOBIKHOBEHHBIX H
IOXKHBIX NOATHNOB; 6) ocosozenble — HMeeTcss Oesecass NMpHCHNKa H
Ipyrue NpH3HAKH OCOJIOLEHHS, BCTPEYAIOTCS CPeNH THIHYHBIX, OObIK-
HOBEHHBIX H I0XKHBIX 4epHO3eMOB. KpOMe nepeuyHCJeHHbIX OCHOBHBIX
POJIOB YepHO3EMHbIX II0YB, BHYTPH OTHEJbHBIX IOATHIOB BhIIEJAIOT elle
TakKHe POJABI: OCTAaTOYHO-KapOOHaTHBle, rJyOHHHO-TJIeeBaThie, CJAHTHIE,
meJsbHble, caaboxuddepeHIHpOBaHHbIe, HENIOJHOPA3BUThle H AP.

Poapl yepHO3eMOB  HessiT Ha BHABI: MO MOIIHOCTH TyMYCOBOrO
caos — cBepxMouiHbie (>>120 cm), mommusle (120..80 cm), cpeaue-
mownbie (80...40 cm), manoMouinnle (40..25 cm), maJoMOIllHHe yKO-
poueHHble (MeHee 25 cM). Takasl rpajauus NPHHATA AJs 4EPHO3EMOB
esponelickoil yactu CCCP. B cuGupckux uepHO3eMax ryMyCOBBI# ro-
PH30HT MeHee pPa3BUT H TaM NPHHATO HECKOJbKO HHOEe JeJIeHHe, a
HMEHHO: K MOIUHBIM OTHOCSTCS UEPHO3EMBbl, MMEIOLIHe T'yMYyCOBble rO-
pusonTsel > 50 cM, k cpexHeMomHbiM — 50...30 ¢cM H MaJOMOILHBIM —
meree 30 cm.

ITo coxep:XaHHIO ryMyca pasJHyaloT BHAb: TyuHble (Gosee 9%),
cpegnerymycuble (9..6%), manorymycuole (6..4%) u caaborymycu-
poBanuble (Menee 4% ) yepHO3eMBI.

[To BbIpaxKeHHOCTH TNPOILECCOB BhillleJAYHBAHHSA, ONOA30JHBaHHA H
COJIOHIIEBAHHS BHYTPH COOTBETCTBYIOLIHX POJAOB BHIAENSIOT COOTBETCT-
BeHHO: cyiabo-, cpejHe-, CHJbHO- BHIIEJOYEHHbIC, OMNOA30JE€HHbIE, CO-
JIOHIleBaThIE,

Mopdposornyeckre Npu3HAKH PacCMOTPUM Ha IPHMepe THIHYHBIX
YepHO3eMOB, NpH OO6pa30BaHHH KOTOPBIX MAaKCHMaJbHO BbIpaXKeHbl
npolecc o6pa3oBaHus YePHO3EMOB, a TaK¥XKe CBOHCTBa, MpHUCYlHe BCEM
NOATHIIAM YEepPHO3EeMHBIX IOYB. PacCMOTPHM MOYBEHHBIN NpOQHJb, 3a-
JgoxeHnHbl#l B Kapaosckom paitone ITonrasckoit o6aactu K. M. Boxko:
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A — 0..46 cM, TemHO-cephii, ryMycoBHH, g0 20 cM riAyCHHH —
NaxOTHBII KOMKOBATO-3€DHHUCTHIH, ¢ IAy6HHH 20 cM —  3epHHCTHIN.
Hmerorcs xonbt D0XAEBHIX uepBeii;

B — 46...90 cM, TakKe TEMHO-CEpHIdl ¢ NaJeBBIM OTTEHKOM (B HHXK-
Hell 4acTH), KpyNHYaTO-KOMKOBATHIH, HA [y6HHE 52 ¢cM — OTJIOXKEHH$
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Puc. 18.1. Cxema ctpoenus noaTunos yepHosemos (no H. I1. Pewmeso-
By, 1952):
a — OMNOA3ONEHHbIH; 6 — BLILEJOYEHHDbI; 8 — THNHUHBIL; & — OGbLIKHOBEHHbI;
@ — 10XKHB. TlouBeHHble TODH3OHThbI: ! — NePerHOAHO-aKKYMYJASTUBHBIA; 2 —
HHXHSAS YacTh NepPerHofHO-aKKyMyJSITHBHOTO ¢ npHchinko# SiOp; 3 — mnepexox-
HbIi; 4 — HMXHSS 4YacTb NePeXOXHOrO0 TOPH30HTa; 5 — HAYaj 0 MaTepHHCKON
noponn; 6 — BuiuBeTh CaCos; 7 — BbiuBersi CaSO;.

yrieconell B dopMe KapGoHaTHO#H «mJeceHH». Bckumanue oT KHCJIO-
THl Ha rayGuHe 46 cM;

C — 90...130 cM, rpssHOBaTO-NaseBHi kapOOHATHHIA Jiecc, CHABHO
H3PHITBIT  3CMJIEPOSIMH, KPYNMHYaTO-rABIGHCTHIA.  MHOro  yrseco-
Jiell B GopMe «IJIECEHHU» H TOHKHX «KHJIOK»;

C — 130..200 cM, na/ieBblii TAKEJOCYTJHHHCTBIH KapOoOHATHBIH
Jecc ¢ peIKHMH KPOTOBHHaMH.

Jlns npodu/si THNHYHBIX (MOUIHBIX) YEpPHO3€MOB XapaKTEPHO CJIy-
6oKoe NMPOHHKHOBEHHE TyMycOBHIX BellecTB (mo 120 cM H 6oJsee), Ha-
JHYHe yIJecoJell KaJbLus M Markus B ¢opMe KapGOHATHON <«miece-
Hu» Ha ray6use 50..100 cM H GoJsiblioe KOJHUECTBO KPOTOBHH.

TIpuBesieM OCHOBHBIE MOP(OJIOrHUECKHe OCOGEHHOCTH APYTHX NOA-
THIIOB 4ePHO3€MOB, OT/IHYAIOLIHEe HX OT THIHYHBIX.
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UepHo3eMbl OMOJ30JICHHBE XapaKTEPH3YIOTCH HalHUHEeM KpeMHe-
3eMHCTOH NPHCHINKH B ropH3oHTe AB H HJJIIOBHAJbHOM ropu3oHre B.
B BhIllleI04eHHBIX YepHO3eMaX HeT MOP(OJOrHIecKHX NPH3HAKOB ONOA-
30/IEHHOCTH, HO TOPH30HT B Bhlllle/loyeH 0T KapGOHATOB.

OO6LIKHOBEHHbIE M IOXKHBle 4YepHO3eMH OTJIHMYAIOTCS BBIAEJIEHHEM
KapGonaTtoB B ¢opMme Gesorsia3ku B ropusonte B. Kpome Toro, 1oxHbie

YyepHO3eMbl HMEIOT YKOPOYEHHBIl I'YMYCOBHIH NMPOGHJIbL H BHICOKOE I0-
JIOXX€HHEe JIHHHH BCKHIIaHHUA.

18.4. Cocras, CBOHCTBA, PEXMMbI YUEPHO3EMHBIX NCUB

MexaHuuecknii cocTaB 4epHO3eMOB onpefensercss OcOGEHHOCTSIMH
MaTepHHCKUX NopoJh. 3aech npeobyafaloT IVIMHHCThIE H TAXKEJIOCYIJIH-
HHCTble Pa3HOBHJHOCTH C BBICOKHM COJAePXKaHHeM HJHCTOH (pakuHH.
MexaHHYeCcKHil COCTaB YEPHO3eMOB, B MepPBYI0 OYepelb THMHYHHIX, OX-
HOPOJeH No NpodHIIIo, YTO CBHAETENbCTBYeT 06 YCTOHNYHBOM 3aKpeie-
HHY KOJIIOHJOB, HX MaJIOM IepelBHXKEHHH NO NPOGHII0 H HeNo.-
BePXKEHHOCTH Pa3pylUeHHIO.

TFaunncTele wacTHUb HaubGoJsiee 60OraTthl TyMycOM, C YBeJIHYEHHEM
HX COIEepXKaHHS B NOYBE YBEJHYHBAETCS CyMMa MOIJIOIIEHHBX OCHO-
BaHui. BinaronpusTHBIM MeXaHHYECKHM COCTaBOM, BBHICOKHM cOZep¥Xa-
HHEM TyMyCa H CTeNeHbI0 HACBHIIEHHOCTH OCHOBAHHSIMH 06YCJIOBJIHBA-
eTCsi XOpollee arperaTHoe H CTPYKTYpHOe COCTOsSIHHE, a TaKkKe
BOJIONPOYHOCTb arperaToB, YTO SABJISETCS OJHOH H3 rJIaBHEHIINX MOJIOXKHU-
TeNbHBIX XapaKTEPHCTHK YepHO3eMOB. 3epHHCTasi H KOMKOBATO-3ep-
HHCTasi CTPYKTYpPHl 4epHO3eMOB OOG€CNeYHBAIOT HX PBIXJIOe CJIOXKEHHE,
XOpOILIYI0 BOJONPOHHILAEMOCTb H BBICOKYIO BJIAaroeMKOCTb.

[lnotHocTs TBepaoit ¢asel (2,4..2,6 r/cM®) m oObeMHas Macca
(1,1...1,3 r/cM3) uepHO3eMOB cpaBHHTeJbHO HeBbIcOKHE. IlepBas obyc-
JIOBJIeHa BBICOKOH 'yMyCHPOBAaHHOCTbIO, @ BTOpasi — XOpOIllel OCTPYK-
TypeuHocTbio npo¢uas. [lopucrocts BHcokasi, oHa cocTaBisger 40...
60% wu mocTeneHHo yMeHbluaercs ¢ ray6uHoit (ta6a. 18.1).

Bbicokasi NOPUCTOCTb W BOAONPOYHAsl CTPYKTYpa o0OecneyHBaloT
BO3MOXHOCTb ONTHMAJIbHOTO YBJaXKHeHHs1 no4yBH. JloXkneBas U NOJHB-
Hasi BOJa JIerko MOIJIOllaeTcsl, NPOHHKAET Ha 3HAYHTEJbHYIO IJyOu-
Hy {2..3 M), X0opoliO yAep:KHBaeTCs KalHWJUISIpaMH M 3KOHOMHO pac-
xoxyercs.

CoJlepXXaHHe TyMyca B DasHbHIX NOATHIIAaX 4epHO3EMOB KoJeGaeTcs
B 3HauUTe/bHBIX npenenax (or 4..6% B ONOA30JEHHHIX H IOXKHBIX 1O
10...129% u Gosiee B THNHYHLIX YepPHO3EMaX), ONHAKO BO BCEX MOATHMAX
B cocTaBe ryMyca npeo6JafaioT T'yMHHOBble KHCJIOTH M rymathl Ca
u Mg (ta6a. 18.2), (puc. 18.2).

B cOOTBeTCTBHH C BHICOKHM COJEpXXaHHeM TyMyca HaXOAMUTCs KO-
auuectBo asora (0,2..0,5%), a TakkKe APYrHX 3JEeMEHTOB MNHTaHHS,
BBICOKAS eMKocTb mnorsoueduss (40..60 mr-skp na 100 r mouyBH) H
HACHIIIEHHOCTb TOIVIOLIAKOLEro KommJekca ocHoBanuamMu Ca u Mg
(90% u Gomee). B npopu/isx YepHO3eMOB OTCYTCTBYIOT TOPH3OHTHI
HaKOIJIEHHS] KDPEMHEKHCJOTH H He HalbJiofaeTcs nepeMelleHHs INo-
JIyTOPHBIX OKHCJIOB.
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18.1. ®usuuyeckue u BOAHO-U3MUECKME CBOWCTBA YEPHO3EMOB
CpeaHe-Pycckon nposuHummn (pauubie A. B. ®dpaHueccona u B. M. Knbiunukosa)

Maken-
n Maab- | Baax- | IToae-
lopusoHT H JI0T- {Ofutan Had | HOCTBb | Bas

ray6una pas- | [1A0T- | HOCTb |nopyc. | rurpo- [sassna-| Brax-

% MaccCH IOYEBI

UepHoseM THUHYHBIE  As 0—10 121 2,58 531 116 17,4 38,4
raundcThii, Tam6oBckass Az 10—21 1,30 2,57 494 11,6 17,4 389
06.1. A 21—45 1,16 2,62 557 12,1 18,1 334
B, 45—58 1,14 263 567 11,9 179 3038

B, 58—72 1,21 2,69 550 108 16,3 29,1

BCx 72—113 1,23 2,/1 54,6 100 150 283

Cyx 113—150 1,52 2,72 44,1 9,4 14,1 243

C, 150—180 1,45 2,72 46,7 96 149 24,1

YepnoseM obbikHOoBeH- A; 0—20 094 25 631 113 17,0 43,1
Hblil raMHMCTHIL, Bopowexk- A 20—40 1,12 260 529 127 19,1 382
ckasfg 0061 B, 40—60 1,28 266 51,9 12,0 180 344
Bx 60—85 1,33 271 50,9 10,8 16,1 294

BCk 85—105 1,57 2,72 423 10,1 152 253

Cix 105—150 1,62 2,73 40,7 10,1 152 234

Peakuust yepHo3eMOB B GOJIbLIMHCTBE CJayuaes GJH3Ka K HEUTpaJb-
sHoit (pH 6,5—7,0) B BepxHeil wacTu npoduas u caabouieJoyHas B
ray6okux ropusonrax (pH 7,0—8,0). I'mgponuTHyecKkas KHCJIOTHOCTh
He3HauuTesabHas u cocrasaser 0,5..2,5 mr-3k8/100 r nouBsI.

Bonubit pexxum. V3yuenneM BOJHOro pexxHuMma 4YepHO3EMOB B pas-
Hoe BpeMsi 3aHumajauch A. A. Wsmaunaeckuii, [. H. Bbicou-

18.2. OcHOBHble NPU3HAKM MNOATUMOB HEPHO3EMOB
esponeickon uactu CCCP

ConepxxaHue MouwxocT b Coaep xaHue 3anacu
Mozrun uepnosewa | “HEITE % | RSB~ | o vopnoowte | s nouse,
% cM A+B, Tjra T/ra
Onop3odieH-

Hhiil 6—7 60--70 500 25,0
BriuenoueH-

HbIH 7-8 80 549 26,5
THRHYHBIA 10—11 110—120 687,5 34,37
OG6bIKHOBEH-

HblH 6—8 70 426 24,0
0 xHbIH 5—6 55 312 —

kuit, I1. A. KoctbiueB, A. A. Poxe, C. Y. JloaroB u Apyrue Hccjaeno-
BaTeJH. Tun BoJHOro pexuMa KoJeGJeTcs OT NepPHOJHYECKH IPOMbIB-
HOrO — B JIECOCTENHOH 30He [0 HeNpPOMBIBHOrO — B CTeNHOH. B uep-
HO3eMax CTemeill HHXe CJ10S NPOMauuBaHHs HAXOOHTCA «MEPTBHIH»
ropu3oHT. B 0MOA30/eHHBIX M BHIEJOYEHHBIX UYePHO3EMHBIX MOYBAX
JIeCOCTENH TaKOM FOPHU3OHT, KaK IPaBHJO, OTCYTCTBYyeT, OAHAKo 6OJb-
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Y0 YacTb BereTaluHOHHOIO Nepuoia 4epHO3E€MbI HeIOHaChllUleHbl BJA-
roi. C.nenye'r OTMETHTb CPABHHUTEJbHO BbICOKYIO T'HIDOCKONHYHOCTb
U BJAXXHOCTb 3aBAdaHHA, 06yCJIOBJIeHHbIe TAXKeJbIM MEXaHHYCCKHM
COCTaBOM, a TakKXe 3Ha4YHTeJbHbIM COAEPKaHHEM ryMmyca. BaaxHocTh

0 678 0102030400 2040010207080

7
15
o //
A’ :23 B 4 ,/7/.
L 50 : 479!
50 24
o // X
AB 70 : i
80 : 2.
90 | Wt
s 4% BN M
Z"?O : \' E
AN, 5 '
& 150cm L
a 6 8 2
2R q >
- NN -2 -5 [5]-+
,',f'
§ mmme 6 —emem 7 eeeeee 8

Puc. 18.2. XumHueckas XapakrepucTHka uepnosema (o M. Il. Tepa-
cumoBy U M. A. T'nasosckoii, 1960):
a— I —rymye, %, 2 — CO, (xapGouatos), %; 6 — pI—L BOAHLIH (8 — uiej0Y-

Hasi peaKuHus); 8 — I[orJouleliHble KaTHOHbl (3 — Ca, — Mg), Mr-3kB Ha
100 r nouBbl; 8 — 5 — na, %y @ — BanoBble (5 — Fe:03 6 — AlLO; 7 —
Si0s), %.

3aBSiIaHMA PACTEHHil cocTaBiaseT B yepHozeMmax no 20% wu Gosee, yTO
yMeHbllaeT colepXKaHue NPOAYKTHBHON BJIarH.

BbicOKas NOPHCTOCTb M NpOYHasi CTPYKTypa uyepHoseMoB obecre-
YHBAIOT XOPOIIYH a3palHio H GJarONpHUATHBIA BO3AYLIHBIH peXHM
MOYBHI.

[MuTaTenbHbI# peXHM YEepPHO3EMOB 3aBHCHT OT BaJIOBOrO COAEpXKa-
HHS 3JIeMEHTOB IHTaHHS, 4 TaKXKe OT YCJOBHH yBJAXHEHUS W TeMIle-
paTyphl, CNOCOGCTBYIOMIMX HJIH NPENSTCTBYIOUHX NPOTEKAHHIO 6HOXH-
MHYeCKHX mpoueccoB. B cBoio ouepelb, 3TH yCJIOBHS ONTHMH3HPYIOTCH
arpOTEXHHYECKHMMH H MeJHOPATHBHBIMH MepPONpHATHsMH. HepHo3eMbl
GoraTsl MHKpO(Q.IOpOi, KOJIHYECTBO MHUKPOOPraHH3MOB NpH ONTHMaJlb-
HBIX TEMIIepaTyPHBIX YCJIOBHAX M JOCTATOYHOM YBJIaXKHEHHH COCTABIACT
HECKOJIbKO MHJIHapaoB B 1 r nouBbl. OHH MOGHJIH3YIOT MHTATEJbHbIE
BellleCTBAa M NEpPeBOAAT HX B NOCTYIHbie /s PACTeHHH (OpMBL.

TeMnepaTypHBIH pPeXuM YEPHO3EMOB B LeOM G/1aronpHATHBIA 15
BO3/IC/IbIBAHUS GOJIBLIHHCTBA CEJbCKOXO3SHCTBEHHBIX KYJbTYp, OCOGEH-
no B esponeiickoit yactu CCCP. Omnpeze/eHHy0 posb B yJaydlleHHH
TeMIepaTypHOTO PeKHMa HrPaloT TeMHas OKpacka 4epHO3eMOB, a TaK-
JKe pacTUTe/bHbIH NOKPOB H OPOCHTE/IbHBIC MCIHOPAIHH.
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18.5. Mennopauus, coxpaHeHMe M NoBbillleHHe
nNoACPCeAMa NPM CENbCKOXO3AMCTBEHHOM MCNOCMb3CBaHMM
YepHCe3eMHbIX nous

UepHo3eMbl — I0YBBI €CaMOTO BBHICOKOTO NOTEHIHAJbHOr0 MNJI0MO0-
POAHSl, HAa HHX BBIPAIHMBAIOT INHPOKHH Habop celbCKOXO3siicTBEH-
HBIX KyJbTyp: IIEHHNY, S4MeHb, KYKypy3y, TIpedHxy, ropox, ca-
XapHyI0 CBeKJy, Kaprodesb, NOIACOJHEYHHK, KOPMOBble M OBOLIHblE
KyJabTypH. B 10xkHHX pafioHax Ha uepHo3eMax, rjaBHbIM 06pa3oM
opollaeMblX, MOXHO cobHpaTbh JBa ypoOXas: OCHOBHOH M MNOXXHHBHOH
KYJIbTYpHI.

OpxHako YepHO3eMHl HMEIOT H OTpHLATesabHbie cBolicTBAa. OCHOBHBIE
IJIOafH HX PACNOJIOXEHbl B 30HaX HeyCTOHYHBOIO M HEAOCTATOYHOTO
yBJaXKHEeHHS H TOJBepXKeHbnl INEePHOJHYECKH 3acyXxaM H CyXOBesM.
BcrencrBue BBICOKOH pacnaxaHHOCTH OHM INOJBePraloTcsi TakKXe BOJ-
HOH, a B CTENHHIX palOHaX — BeTPOBOI 3po3uH. MHTeHCHBHOE HCNOJMb-
30BaHHE YePHO3EMOB CONPOBOXKJAETCA BBIHOCOM H3 MOYBBI INHTATE/b-
HBIX 3JIEMEHTOB, HEKOTODHIM YyMEHbIlEHHEM TyMyca H yXyALIeHHeM
BOJHO-PU3HYECKHX CBOHCTB, mnosBieHHeM cautoctH (B. A. Kosia,
A. M. T'punuenko, I'. d1. YecHusxk, O. A. YecHsk).

ITo x03s1icCTBEHHOH 3HAYUMOCTH, FreHEeTHYECKUM OCOGEHHOCTSAM, NpH-
POJHBEIM YCJIOBHSIM H reorpacHyecKOMy pacHPOCTPAaHEHHIO BCe YepHO-
3eMbl MOXKHO pasfesiHTh Ha ABe rpynnbi: 1) onoj3oJieHHble, BbLLE/IO0-
YeHHBIE U THIHUYHBIE; 2) OGLIKHOBEHHBIE H IOXKHbIE.

[lepBasi rpynma HaxOZMTCS B HECKOJIBKO JYYIIHX, 4yeM BTOpas,
YCJIOBHSAX YyBJIaXKHEHUS.

J1s1 Bcex uepHO3eMOB OCHOBHBIE MEPONPHSTHS COXpAaHEHHS U IO-
BBHIIIEHHS JIOJOPOAHS CleLyIollHe:

ONTHMH3al¥sl BOJHOTO pexHMa NyTeM: a) CTPOHUTE/IbCTBA KPYMHBIX
OpPOCHTEJIbHBIX CHCTeM; 6) HCHOJIb30BaHHS AJIS1 OPOLICHHS BOJ MECTHO-
ro CTOKa; B) JeCOHACaX[eHH#l, CHerosajgep:KaHus, NapoBoii 0O0-
pabOTKH H JAPYrHX MepONPHATHH 1O HAKOIUIEHHI0O H COXPaHEHHIO
BJIarH;

yJyullleHHe IHTaTeJbHOrOo peXkHMa H COXPaHeHHe 3allacoB ryMyca.
dT0 nocrHraercsl NPaBHJbHOR CHCTeMOH ynoOGpeHHH, coueTalollel BHe-
CeHHe HaBO3a H MHHepaJIbHBIX ya0GpeHHH, B nepBylo ouepelb ¢octop-
HHIX;

CcOXpaHeHHe U BOCCTAHOBJIEHHE CTPYKTYPHI.

Bopb6a ¢ BoAHOI H BETPOBO# 3pO3Heil ¢ MOMOUIBIO NPABUJIBHOK Op-
raHH3aldH TEPPHTOPHH, CEBOOGOPOTOB, JIECOHACAXKAECHHA M TNpaBHJb-
HOM cHcTeMH o6paboTkd. Kak mokasbiBaeT ONBIT IOCJAEIHHX JIET, 3[€Ch
clefyer WHKPe NPHMEHsATh Ge30TBa/bHYIO M IIOCKOPE3Hylo 06paGoTKy
NOYBHI.



Fnasa 19. MOY4YBbI 30HbI CYXMX CTENEMN

19.1. F'paHmubl M NnoWagb 30HbI

30Ha CyXHX M MOJYNYCTHIHHBIX CTenel, PaclOJOKeHHast B 06J1aCTH
HEJOCTATOYHOrO YBJIAXHEHHs NOYB H HHTEHCHBHOrO MCHApeHHUs BJACH
C HX TIOBEPXHOCTH, TAHETCS Y3KOii nosioco#t ot p. [lyHail no no6epexnio
Uepnoro u A30BcKOro MOpei, 3aXBaTbiBasi CTENHYIO YacTh KpsiMcko-
o NOJyOCTPOBa, 3HAYHTEJbHO PACIIMPAACh B MeXAypeube pek Bouaru
u Ypana u 3ateMm nepexois B 3anaiuyio CuGupp. CeBepHas ee rpa-
HHLA COBNajaeT C IOXKHOH rpaHHLeHd YepHO3EMHO-CTENHOH 30HH, a
I0XKHasi — NPOXOAHUT MO JIHHHM ceBepHas yacTh Kacnuiickoro mopsi—
Apansckoe Mope — o3epo Baaxaui.

B npenenax Bocrounoit Cubupu 30Ha CyXHX cTeneil HMeeT OCTPOB-
HO€ pacrnpocTpaHeHHe U npeacTaBaeHa MuHycunckumu u Ilpuap-
TYHBCKHMH CTEIsIMH.

OG6was niomanb 30mb okoso 107 mun. ra, uau 4,89% Bsceit TeppH-
topun CCCP.

19.2. MpupopHbie ycnoBus 30HbI

KanuMaT 30HB KOHTHHEHTaJIbHBIH, XKAPKHil M 3acCyUIHBBIH, B Te-
YeHHe roja OCaAKOB BbiNagaer MaJjo: Ha ceBepe — 350..400 mMm, B
ueHTpa/bHOH 4actu — 320..350 MM, Ha rore — 250...300 MM, npuyem
GoJblliast UX YacTb NPHXOAHMTCS HAa OCEHHE-3HMHe-BECEHHHI IEPHOJbI.
CpenneronoBass TemnepaTypa Bo3iayxa koJebjercs or +9°C na 3a-
naje 1o +2...3°C Ha BOCTOKe 30HHI.

[MpomomxurespHocTs mepuoja ¢ TteMnepatypoil Bhime +5°C co-
orBercTBeHHO 215...225 u 150...160 nueit. B nernee Bpems wacto aylor
CYXO0BeH, CHJIbHO HCCYLIAIOUIHe MOYBY.

Penbed 30HbI HeogHopoanwii. IOr Ykpaunsl u crenHas yactb Kpbl-
Ma XapaKTepH3YIOTCS paBHUHHBIM pesbe)OM C XOpOLIO BbipaXkKeHHbBIMH
NOHHXKEHHAMH — nojgaMH. BocrouyHee BbIAEJSIOTCS BO3BbILIEHHBIE BO-
JopaslenbHble IJIaTO, pacuJieHeHHble oBparaMu M GajkaMH. Mexny
Boaroii m Ypajom pacnosaraercs obuupHas I[lpukacnuiickas HH3-
MCHHOCTE.

B npepenax Ka3axckoro MeJKOCONOYHHKA M B 10XKHOM 3abalikaJjbe
penbed BOJHHCTHIH, ¢ COMKAaMH H yBajaMH. XapaKTepHast 0cOGEHHOCTb
30HH — XOpollasi BHIPaXKEHHOCTb MHKpopeJbeda, npeacTaBJeHHOrO
HeGONbUIMMH N0 nNJjowand, ray6usoit 10..40 cm, 6Gaioaueob6pasHbIMU
3anafHHKaMH, YepPeyIOUHMHUCS C MJIOCKHMH y4acTKaMH M GYyropKamd.
C MuKpopesbedoM cBs3aHa KOMIIEKCHOCTh IIOYBEHHOro NOKPOBa,

TlouBooGpa3syiouine nopoasl B 30He pa3HOOOpa3HH H NpeACTaBJe-
Hbl Ha GoJblledl YacTH TEPPHTOPHH IOXKHOPYCCKHMH JleCCaMH M JIECCO-
BHAHBIMH CYrJIMHKaMH Pas3jHYHOrO MexaHHyeckoro cocraBa. Ha Ilpu-
BOJKCKOH BO3BBILIEHHOCTH Hapsiiy C YETBEDTHUHBIMH JIECCOBHIAHBIMHU
CYrAHKaMH BCTPEUAIOTCSI OTJIOXKEHHS MeJIOBOrO H TPETHYHOro mepH-
ogos. B 3aBosixkbe WIHPOKO pacnpoCTpaHeHbl CHIPTOBBIE TJIHHH H CYT-
anukH, B [IpHKacnufickol HH3MEHHOCTH -~ OTJIOXKEHHS apaJo-Kac-
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MUACKOH TPAHCTPECCHH, B BOCTOYHBIX paHOHAaX — pasjuyHble 3JIOBH-
aJIbHO-[[e/II0OBHAJIbHBIE TIOPOJHI.

XapakTepHasi 0COGeHHOCTb NMOYBOOGPA3YIOUKX MOPOJL 30HB — HX
BbICOKast KapOOHATHOCTh, 2 YACTO U 3aCOJIEHHOCTb.

[pyHTOBBIE BOZBI NIOBCEMECTHO 3aJieraloT riayGOKO M Ha pasBHTHe
110YBoo6pa30BaTeqbHOrO Npoliecca BJIHSAHHS He OKa3blBaIoOT.

PacTHTenbHOCTD 30HBI OT/JIHYAeTCS HEOAHOPOAHOCTBIO, GOJBLIOH
KOMILJIEKCHOCTBIO M H3peXKeHHOCTbIo. IIpOeKTHBHOe NOKpHITHE HE Mpe-
Bhimaetr 50...70%. B ceBepHO# yacTH 30HBI PACTHTENbHOCTb NpPeNCTaB-
JIeHa THIYaKOBO-KOBBIJIBHBIMH CTeNSIMH ¢ HeGoJblUOH JoJell pasHo-
TpaBbsl, B cpenHed M I0XKHOH npeob6ianaloT HH3KOPOCJble MOJBIHHO-
THIIYaKOBO-KOBbIJIbHbIE H IOJIBIHHO-THIIYAaKOBble aCCOLHALHH C yYacCTH-
eM KCepOGhHTHBIX pacTeHHH.

KosnyecTBo KOpHEBO# Macchl, eXerogHo MNOCTynamwoued B MOYBY,
HeBeJIMKO H cocTasJsieT Bcero 3...6 T/ra.

19.3. OcobeHHocTH nouscobpascearenbHOro npouecca

B 30He cyxux creneil 30HaJbHble NOYBBI — KalllTAHOBHIE.

OHH, KaK H 4epHO3eMbl, Pa3BHBAIOTCH IOJ BJHAHHEM JIePHOBOTO
nouBooGpasoBaTesnbHoro npouecca. OmxHaKo 3acylIJIMBOCTh KJMMAara,
pa3pexeHHOCTb PAacTHTEIbHOTO MOKPOBa M, KaK CJeACTBHE 3TOTO, MeHb-
llee MOCTyNJIEHHe B IOYBY pacCTHTEJbHBIX OCTaTKOB H MeHee G6Jaro-
NpHSITHBIE YCJAOBHS MX TyMH(HKaluu OGYCJOBJAHBAIOT OcaablieHHOe
pa3BHTHE 3JleCb JEpPHOBOro Ipolecca MO CPaBHEHHIO C YEPHO3EM-
HOH 30HOI.

OGpazoBaHHe ryMyca HueT 3aMeAJeHHbIM TeMIIOM, TaK KaK B 3a-
CYLJIUBBII MepHOL MHUKpOOHOJIOTHYEeCKast NeATeJbHOCTb 3HAYHTEJBHO
3aTyxaeT, H TyMHU(HKANHUs PAaCTHTEJbHBIX OCTAaTKOB IIPHOCTaHaBJIH-
Baercs.

B nepuonabl yBJaXKHEHHS TNOYBbBI TYMyC aKTHBHO MMHEpaJ/H3yeTcsl
MHKPOOPraHH3MaMH, NO3TOMY 60JIbLIOTO KOJHYECTBA €ro B KalITaHOBBIX
MoYBax He HaKalJIHBaeTCH.

[Ipu yB/ia)KHeHHH MOYBEHHOro NPOoduis aTMOCchepHbBIMH OCafKaMH
NPOHCXOAUT BhilllelaYHBAHHE JIEFKOPACTBOPHMBIX COEJHHEHHH 10 TJy-
GHHBl NPOMAulMBaHHS H HAKONJEHHe MX Ha TOH WJIH HHOH rayGHHe.
OnHCBpeMeHHO (POPMHPYETCsI FHIICOHOCHBIA FOPH3OHT.

KpoMe BBIMBIBAaHHS JIErKOPAcTBOPHMBIX COJIEH H CHICA NMPOHCXOIHT
IOCTENEeHHOe BhillleaYHBaHHe U3 BepXxHeil yacTH npoduias kap6oHaTOB
KaJblHg M 06pa3oBaHMe HJUIIOBHAJBHOTO KapGOHATHOro ropusonra. B
pe3yJbTaTe Nepepacnpele/eHusi BOAOPaCTBOPHMBIX COEAHHEHHH NOYBEH-
HBIA NPOdHUIb pacu/eHAETCS HAa COJIEHOCHbIE FTOPH30HTHL.

Kalwranosblie mouBkwl 06BIYHO BCTpeYalOTCs B KOMIVIEKCE ¢ COJIOHILA-
MH, 4TO GOJIBLIHHCTBO HCCJIefOBaTe el CBA3bIBAIOT C MHKPOpeabehoM

MECTHOCTH.
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19.4. Crpoenne nouseHHoro npotuns

LlenuHuble KalITaHOBBE NMOYBBl XapaKTEPU3YIOTCA CJAEeAYIOUUMH 06-
IIHMH MOP(hOJOrHYECKHMH YepTaMHu:

Ao — cn1aGoBbIpaXKeHHasl JePHHHA;

Ay — TyMycOBBIi FOPH30HT, MOWHOCTL 15..25 cM, TeMHO-KamiTa-
HOBOrO, KallTaHOBOI'O0 HJIH CBeTJIO-KallTaHOBOTO LiBeTa, KOMKOBATO-IH-
JIEBATOM HJIM IBLIEBATO-NIOPOXOBATO-KOMKOBATOM CTPYKTYPHI,;

B; — rymycoBbIit nepexoaHblii FOPH3OHT, MOIIHOCTD 25...35 cM, TeM-
HO-KOPUYHEBOH HJIM cepoBaTo-Gypoii OKpacKH, KpyIHOKOMKOBATOil, a B
COJIOHIIEBATBIX PA3HOCTAX KOMKOBATO-NPH3MOBHIHOH HJIH NPU3MOBHIHO-
opeuxosa'roﬁ CTPYKTYPHI, YIJIOTHEHHOH ¢ 6ypOBaTO-KOPHUYHEBOH JIaKHPOB-
KO Ha rpPaHsX CTPYKTYPHBIX OTAeJbHOCTEH;

Bs — HuXHMH NepexoAHulil ropu3oHT, MomHocTh 30...50 cM, HeoAHO-
POAHBIH, MO OKpacke — KOpPHYHEBaTO-NaJieBblil ¢ TEMHOBATO-GypHIMH
MOJIOCAMH T'YMYCOBHIX 3aTeKOB, KPYNHO-KOMKOBaTO#l HJIM KOMKOBAaTO-
IPHU3MOBHAHON CTPYKTYPHI, YIJIOTHEHHbBIH;

By — nnnoBuanbHbIi Kap6GOHATHBIA rOPH3OHT, MOLIHOCTD 15...25 cM,
6ypoBaTO-XKeJNTOro LBeTa, NPU3MOBHAHON HJH NPH3MOBHIHO-OpPEXOBa-
TOH CTPYKTYpbI, 4acTo NJIOTHOro cjoxeHHs. Kap6oHaTwl BbleasioTCA
B BHfe SIPKO-6eJsIbiX NsATeH «6esorJgasku», NPUMa3oK HJH MHLEJHS;

C — nouBooGpasyiolasi nopoja, npeicTaBjieHHas NpeHMyILeCcTBeH-
HO MaJjieBO-XKeJTBIMH JIECCOBHJHBIMH CYTJIMHKaMH MeHee IJIOTHOTO CJIO-
JKEHHS, C Pe3KHMH mATHaMH Kap6onaToB, Ha ray6une 100..150 cM
HMeIOTCsl BKpaIJIeHHs THNca H JerKopacTBOPHMBIX coJiell B BHAe HAPY3,
MPOXKHJIOK, MHIlNHS,

19.5. Cocras M cBOMHCTBA KAaWITAHOBLIX NOYB

MexaHuyecKHi cOCTaB KalITAaHOBHIX NOYB OJHOPOJEH MO NPOdHIIO,
B HECOJIOHIIEBATHIX PA3HOCTHX HJIHCThie YACTHIB pacHpenessoTcs pas-
HOMEPHO MO0 BCEM FeHETHYEeCKHM rOpH30HTaM.

[To Ba/loBOMY COZepXKaHHIO KpeMHe3eMa H HOJYTOPHBEIX OKHCJIOB
KallTaHOBasl NMoYyBa NOX0Xka Ha YepHO3eM H 3aMETHOro NepeMelleHHs
B Hell 3THX CoeAWHEHHH He HabJawogaeTcsi, KpOMe COJIOHLeBaThIX pas-
HOCTel, Irie OTMeuaeTcs 3aMeTHOe yBeJHYeHHe NOJYTOPHEIX OKHCJIOB B
ropu3oHTe B.

Bosiee peskoe nepepacnpejeseHde B XojAe N04BO0GPa30BaTe/bHOrO
npoliecca NpeTeprneBalOT KapOOHaThl, MaKCHMaJIbHOe CKOINJIEHHe KOTO-
pHIX oTMedaeTcs Ha ray6une 50...60 cM.

Kamranosbie nouss coxepxar 0,15...0,3% asora, 0,15...0,25% doc-
¢dopa u 0,5..2,0% xanus. KonnuecTBo ryMmyca cocraBJser 2,0...5,0%,
B cocraBe ryMyca TyMHHOBble KHCJOTHI Npeo6JajaioT Hajg ¢yJ/bBoO-
kucaoraMu. C ray6uHON KOJIMUECTBO TyMyca majaer nocreneHHo. Em-
KOCTb MNOTJIOIEHHsI B 'yMyCOBOM ropusonre koJsebiaercs ot 15..20 g0
35..40 mr-skB Ha 100 r nouBbl. B cocraBe norJomeHHblXx OCHOBaHHI
npeoGaafaior Kajapuuii 1 Maruuil. CosepKaHue NOMVIOLWIEHHOrO HaTPHsA
B HECOJIOHLIEBATHIX I10YBaX He3HauuTeJbHOe (puc. 19.1).
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Peakuust B BepxHel uactu npoduns caabomenounas (pH 7,2..7,3),
B cpelHell H HUXHelH — menodyHas (pH>7,5).

HenpoMbIBHOH BOJHBIH peXXHM NPHBOAHT K aKKyMyJsIHH Ha pas-
JUYHOH rJyGuHe KapGoHATOB, THICA H JIETKOPaCTBOPDHMBIX COJIEH.
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Pue. 19.1. Xumuueckass XapaKTepHCTHKa TeMHO-KAalITaHOBOH NOuBH (MO
HU. I. TepacumoBy u M. A. T'saszoBckoii, 1960):

&—1 — rymyc, %; a=2 — CO;, %; 6 — pH BoaHbIfl (7 — WeNOYHas peaKuus); 8 — IM0-

rJouleHHble KaTHOHW (3 — Ca'*, 4 — Mg, 5§ — Na') B Mr-3ks Ha 100 r nouBb;

2 — Ha, %; 0 — Banosble (8 — Paos, 9 — ALO;, 10 — SiO;, %; e — BoaHas BbI-

TAMXKKA, aHHOHB, KaTHoubl) I — SO/, 2 — CI}, 3 — HCO;!, ¢ — Ca;, 5 — Mq",
6 — Na ), Mr-sks.

KamiranoBele HecoJlOHIeBaThle NMOYBH COAEPXKAT MO BceMy HpodH-
JI0 OYeHb MaJio BOJOPAacTBOPUMEIX coJiefi. Cyxoil ocTaTOK BOAHOH BHI-
TSXKKH B BepXHEM KOpHeoGHTaeMoM ropu3oHre He npesniaer 0,l...
0,2%. Ha ray6une 50..60 cM oTYeTJIHBO BBAessieTcs KapGOHATHHI
ropH30HT, Ha ray6uHe 100...120 ¢cM — runcoBHIi.

JlerkopacTBopHMbIe COJIH aKKyMYyJHpyioTcs Ha ray6une 120...160 cm.

KauitanoBble MOYBBH XapaKTEPH3YIOTCS yHOBJETBODHUTEIbHBIMH (DH-
3HYECKHMH CBOHCTBAMM 3a HCKJIIOYEHHEM COJIOHLEBATHIX pa3HOCTeld C
60J1ee MJIOTHHIM CJIOXKEHHEM NPOdHIIA.

Haumenbuiass BJIaroeMKOCTb B BEPXHHX TODH30OHTax COCTaBJIsi€T
22..36%. IlouBa B BeceHHe-OCeHHHe NEPHOJAH NPOMAUYHBAETCH Ha He-
3HAYUTENbHYIO Tay6udy (mo 1 M.). Huxe 2 M B KalITaHOBBIX
TIOYBaxX OTMeuaeTcs] «MEPTBHI» FOPH30HT, rAe cOJePXKaHHe BJard He-
3HAYHTEJbHO H NOCTOSIHHO B TeueHHe roza. KalliraHOBHE NMOYBH OTJH-
4al0TCs1 Ae(HIUHTOM BJIATH.
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19.6. Knaccuthukauma KaliTaHOBbLIX NOUB

KairaHoBble MOYBBl NOAPA3AeNdIOT Ha TPH NOATHNA MO COZEpXKa-
HHUIO TyMyca, MOIIHOCTH TyMYyCOBOTO TOpH30HTa H I1y6HHe BCKH-
naHus.

TemHo-KalITaHOBBIE NOYBH HMEIOT 'YyMYCOBHIil ropu3onT AB; B 35...
50 cMm c comepxkanueM rymyca 4..5% H BCKHIAIOT OGBIYHO B IOPH3OH-
te B, T. e. Ha ray6une 45..50 cMm. I'nnc u JerkopacTBOpHMBle COJIH
3aJieraloT Ha raybuHe okoJso 2 M.

Kamtanossle noYBsl HMEIOT MEHbLIYIO MOIIHOCTb I'YMYCOBOTO CJIOS —
30...40 cM, a conmep:KaHHe ryMyca cHHxkaeTcss no 3..4%. Bckunanue
oTMeyaetrcss Ha ray6une 40..45 cM, ckoNJieHHe runca — Ha rJay6uHe
;50...170 cM. JlerkopacTBOpDHMbIE COJIH HaXOAATCS Ha [JyOHHe OKOJIO

M.

CBeTJ/10-KallITAaHOBble MOYBEI XapaKTEPH3YIOTCS HAaHMEHbUIHM IJIOLO-
poauem. MomHocTh ropusontoB A+ B; He npeBbimaer 25..35 cM, a
comepxanue rymyca 2..3%. Bckunanne npoHcXoQuT B BepXHei YacTH
ropu3oHTa A, T. e. IOYTH C NMOBEPXHOCTH. I'uInc BcTpedaercst Ha rayGH-
He 110...120 cm™m.

BoJsee BrICOKOe coiepxkaHHe coJiefi B CBeTJO-KAIUITAHOBBIX NOYBaxX
cnoco6CTBYeT Pa3BHTHIO HX COJIOHLeBaTOCTH. [TouTH Bce cBeT/IO-KallTa-
HOBHIE NOYBLI COJIOHLEBATHI, MOTOMY OTJHYAIOTCH He6JaronpHATHHMHE
¢H3MYeCKHMMH H H3HKO-XMMHYECKHMH CBOHCTBaMH.

19.7. Menucpauus M cenbcKoxo3snicTBeHHoe
Mcnonb3cBaHMe KalTaHOBbIX NOYB
M MepOnpHATHA NO NOBLIWEHHIO MX NNOAOPOAKA

HcnonbsoBanne KalITaHOBBIX MOYB AJ1s1 BO3JEJBIBAHHS pPa3JHYHBIX
CeJIbCKOX035HCTBEHHBIX KYJbTYp OrpaHHYMBAaeTcs OCOOGEHHOCTSAMH HX
BOJHO-BO3JYUIHOTO H TeMIepPaTypHOro pexumoB. BosiesrniBaHue Tpe-
6oBaTe/IbHBIX K BJIare pacTeHHH 31ech 6e3 OpoOlIeHHS MaJ03(pPeKTHBHO.

VYcnewnoe 3emJjenesde B 3THX YCJHOBHSIX BO3MOXHO TOJBKO IIPH
JOTIOJIHUTEJbHOM BJIarOHAKOIJIEHHH Ha NOJSX NyTeM CHerosajepxaHHsd,
NOJIe3alllUTHOTO JiecOpPa3BefleHHs] M OCOGHX HNDHEMOB arpoOTeXHHKH,
BKJIIOYAIOIIHX ray6oKyio 3516JeByI0 BcnaukKy, 6e30TBajbHOe PHXJEHHE,
10CeB KYJIHC H3 BHICOKOCTEGeJbHBIX pacTeHHil, co3JaHHe MOCTOSHHBIX
CHero3afepKHBaIOUIHX MOJIOC H3 MHOTOJIETHHX JPEBECHBIX H KyCTapHH-«
KOBHIX HacaXXJeHHH H opolleHHs. 30Ha CYXHX creneil — 3To obJacTh
OPOCHTEJIbHBIX H OGBOJHHTEJbHBIX MeJHopauuii. B ycioBusx opollieHus
nepeloBble X035SHCTBA INOJYYAIOT BBICOKHE YPOXKaH BCeX CEJIbCKOXO-
3SHCTBEHHHIX KYJbTYP.

B cBsi3u ¢ BBO#OM B aeiictBue Bouro-Ilonckoro, CeBepo-KpriMcko-
ro, Boabmoro CraBponosbckoro u CapaTOBCKOro KaHaJOB, KaHajla
Uprhiu-Kaparanzna, a Takxke coopyxkenuii Kaxosckoit u I1puBoakKckoi
OpPOCHTEJIbHHIX CHCTEM IJIOLIAJLb OPOLIAeMBIX 3eMeJb B 30HE CYXHX CTe-
nedl ¢ KaXAbBIM TOJOM YBEJNHUHBAETCS, NO3TOMY Heo6Xx0xuMo ocoboe
BHHMaHHe yAeJdTb 0TOOpPY 3eMelib, IPHTOAHHIX NOJ, OPOLIEHHE, H yCTa-
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HOBJICHHIO TNPABHJIbHBIX HOPM TOJIHBA AJS MPEAOTBPAILEHHUS BO3MOXK-
HOCTH Pa3BUTHS BTOPHYHOTO 3aCOJIEHHS.

Crneayer TakXke y4YHTHIBaTb BTOPHYHbIE M3MEHEHHS, NPOUCXOAALIHE
B II0YBaX B pe3yJibTaTe OPOLIEHHs, OCOGEHHO NpPH BO3/e/bIBAHUH KYJIb-
TYpH 3aTONJAEMOro DHCa, BHI3BIBAIOLIEl KOpeHHble M3MEHEeHHs B Ha-
NpaBJIeHHOCTH N0YBOOGPa30BaTeJbHBIX NPOLECCOB H XapaKTepe THAPO-
reoJiornyeckoil 06CTaHOBKH.

Ha TeMHO-KalITaHOBHIX COJIOHLEBATHIX NMOYBAaX Iora YKpPawHH AJH-
‘TeJIbHOE 3aTONJIeHHe NPHBOAHT K Pa3BHTHIO 3JIOBHAJbHO-IJIEEBOro Mpo-
1ecca, NPH KOTOPOM YXYAIUAIOTCS OKHCJIHTENbHO-BOCCTAHOBHTEIbHBIE
“ycaoBus, GHu3nyeckne, PH3HKO-XMMHUECKHe CBOMCTBa NOUBH, ee MHIIe-
‘BOH pEXHM, YTO NPHUBOJHT K MNOSIBJEHHIO NPH3HAKOB [AerpagupoOBaH-
HOCTH IIOYB H, CJ1eJOBaTe/]bHO, K CHHKEHHI0O HX 3((eKTHBHOrO MJ0KO-
poaus u najenuio ypoxaen puca (T. H. Kupuenko, 1981).

[TonuKeHHe ypOBHS I'DYHTOBHIX BOJ, PEryJIHpPOBaHHe PeXHMa OpO-
‘LIeHHs, IJIy60OKOoe pHIXJIeHHEe NOYBHI, BHECEHHe KHCJOPOAOCOAepKallHX
IBEIIECTB NO3BOJISIOT ONTHMH3HPOBAThL NOYBEHHble NPOLECCH M COXpa-
HHUTb IJIOJOPOJAHE MOYB.

B roxHo#t yacTH 30HH 6e3 NoJuBa MOXKHO HCNOJb30BaThb JYTrOBO-
KalliTaHOBbIe NMOYBHI MOJOB H JHMaHOB, ofecrneuyHBalolldecss BOAOH 3a
cyeT NMOBEPXHOCTHOIO BECEHHEro CTOKa, a TaKXke CBeTJIO-KallTaHOBble
NOYBH JIETKOr0 MEXaHHYECKOro COCTaBa, XapaKTepH3ylouiHecs GoJee
6J1aroNpUsATHEIMH BOAHO-(PH3HYECKHMH CBOHCTBaMH.

Opnako nocsnenHue o6GjagaioT HeGOJBIIMM 3aacoOM NHTaTeJAbHBIX
BEIIeCTB H CHJIbHO MOJBepIKEeHHl Npolieccam BeTpoBoil opo3uH. [Ipu ux
OoCBOeHHH O6oJIbllIOe 3HAYeHHEe HMeeT BHeceHHe yNOGPeHHH M IpoBeje-
HHE CIeNHaJbHOr0 IPOTHBOIPO3HOHHOTO KOMILJIEKCa, BKJIOYAIOULero
BBeJleHHEe IOYBO3ALIUTHEIX CeBOOGOPOTOB C MOJIOCHBIM pasMelleHHEM
KYJIbTYp, COXpaHEeHHe CTePHH Ha NMOBEPXHOCTH H CHeLHasbHble NPHEMbI
06paboTKH NOYBHI.

Ha cosoHLeBaThIX KalUTaHOBBIX NOYBAX W OSITHAX COJIOHUOB He06-
XOAHMO MPOBOJUTD THIICOBaHHE, MMAHTAXKHYIO BCIAIIKY.

Bce 3TH MeponpusaTHs noBHINalOT 8 (eKTHBHOe NJIOJOPOAHE Kall-
TAHOBBIX NOYB, HA KOTOPBLIX MOXKHO NMOJIyYHTb BBICOKHH ypoxkKail Takux
LeHHHX KyJbTyp, KaK NuUIeHHIla, KYKypy3a, NPoco, NOJCOJHEeYHHUK, 6ax-
ueBHlE H Ip.

)
B

Fnasa 20. NMOYBbI NMNOJNIYNYCTbIHHLIE U NMYCTLIHHBIE

20.1. FpaHnybl M NAowWaAb 3CHbI

IMouBH NOJYNYCTHIHHON (MYCTHIHHO-CTENHOH) 30HH PacNpoCTpaHe-
HH Ha ceBepHOM mnoGepexbe Kacmuiickoro m ApaJjbckoro Mopeit u B
joxHoit uyactu Kasaxckoro Mesakoconoynuka. IOxnee, Ha o6uMpHO#
teppuropun  Cpenneit Asuu m Kasaxcrana, pacnojararorcs NOYBH
nycTeiHHOH 30HH. O6mias mJollafb NOYB NOJYINYCTHIHHOH H MYyCTHIH-
HOR 30H 3anumaer 186 muu. ra, ure cocraBasier 8,3% TeppHTO-
pun CCCP. o :
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20.2. NMpupopaHbie YCNOBMS 30HbI

KauMat nojiynycTblHHOH M NMyCTBIHHOH 30H KapKHH, 3aCyLUJIHBBI
U KOHTHHEHTaJbHbIH. ECJIH B 30He MOJIyNYCTHIHb KOJIHYECTBO OCAAKOB
KoJiebJieTcst 1o rojaM B npegenax 125..250 MM, B 30He NYCTHIHb CHH-
>kaercst 4o 75...200 mm. OcHOBHasSi YacThb OCaJAKOB BHINANAET B 3UMHHUIL
H paHHeBeceHHHI nepHonbl. McnapseMocTb B ueThipe-uiectb pa3 npeshbl-
1IaeT KOJHYeCTBO OCaJKoB. THI BOJHOro pexkHMa HENPOMBIBHOH H/H
BBINOTHOH. B 10XKHBIX paiioHax MOYBH B OTAe/bHbIe IOfbl HATPEBAIOTCS
no 70°C. CpepneroioBasi TeMIepaTypa BO34yXa B NyCTHIHHO-CTENHOM
3oHe pocruraer 6...7, B nycTeiHHON — 15...20°C.

Pesbed xapaxkTepusyercsl 3HaUHTENbHOH HEOLHOPOAHOCTBIO. B mpe-
npenax Ilpukacnufickoi HH3MEHHOCTH 3TO CJ1aGOBOJIHHCTAsi paBHHHA
C XOpOILO BBIPaXKeHHBIMH NJIOCKHMH TOHHXKEHHSAMH (1MMaHamu), [Tox-
ypaabHoe myato H Typraiickas BO3BBILIEHHOCTb OTJHYAIOTCH YBa-
JucTHIM penbedoM. B paitone Kasaxckoro MmesnkoconoyHHKa OTMeua-
€TCfl YepeAOBaHHE CONOK C HEBHICOKHMH TOPHBIMH CHCTEMaMH H KOJH-
HaMH.

ITycThIHHYI0O 30HY 10 XapakTepy peJbeda AeJfiT Ha TPH paHoHa:
1) Typanckasi HH3MeHHOCTb; 2) muato Yctiopt u bBer-Ilak-Jlana, npen-
craBJsiioliye co60il paBHHHY, pPacIoOJIOXKEHHYIO 3anajHee U BOCTOYHee
Apaanckoro Mopsi U npunojHsaTtyio Ha Bbicoty 100..300 m; 3) mpex-
ropHble PaBHHHBI, pacno/ioxeHHble B npearopbsix Tanp-llans u Ila-
mupo-Anras.

IMousoo6pasyiomue nopoas B [Ipukacnufickoii HU3MEHHOCTH, B 00-
jgactu Kasaxckoro mesnkoconounuka, B npearopbsix Taub-lllans u Ta-
MHpO-A/Tasi NMpeAcTaB/eHBl IJIaBHBIM 06pa3oM JiecCaMH M JIeCCOBHI-
HBIMH cyriauHkaMu. B npepenax Typralickoit BO3BHILIEHHOCTH — 3TO
nbljeBaThie, 4aCTO 3aCOJIEHHble TSXKeJble CYTJIHHKH, NOJACTHJIaeMblie
rajeyHukoBoit tosmeil. B TypaHcKofi HH3MEHHOCTH paclpOCTpaHCHBI
IIDEHMYILIECTBEHHO APEBHHE H COBpPeMEHHbie a/II0BHAJIbHbie H 03€pHO-
aJJII0BHasbHble 0T/10XkeHHs. Ha niato YcTiopT nouBooGpasyioline no-
pPOAB — MaJIOMOIIHble IIeGHHCTbIe NMOKPOBHble CYIVIHHKH M CYyIecH,
NOJCTHJIaeMble THIICOHOCHBIMH TPETHYHBIMH U3BECTKOBBIMH H TJIHHHCThE-
MH oTJoXeHHAMH, B npegenax Ber-Ilak-Ilana nycThiHHBIE N10YBH (HOP-
MHDYIOTCS Ha 3JIOBHH H JEeJIOBHH MOPCKHX NaJICOT€HOBHIX H HEOI€HO-
BbIX 0caakoB. OcCTaHIOBble BO3BBILIEHHOCTH B KBI3BIIKYMax CJIOKEHbBE
W3BeCTHAKAaMH, CJIaHIlaMH, MepresucToiMu rauHamu, lllupoko pacnpo-
CTpPaHeHbl ApeBHe-aJIIOBHAJbHbIE NlecuaHble OT/IOXKEHHS ‘H IECKH.

I'pynroBbie Bonbl 3ajeraioT rayb60KO H BJAHSAHHS Ha NpoOLECCH ModY-
BOOOpPa30BaHUS HE OKa3bIBAIOT.

PacTuTenlbHOCTD XapaKTepH3yeTCs H3PEKEHHOCTbIO, KOMILJIEKC-
HOCTBI0O H KCepo(UTHOCTBIO. B mosynycTHIHHOH 30He MOYBH (GOPMHPY-
IOTCS TJIaBHBIM 00pa3oM NOA THNYAKOBO-MOJBIHHBIMH aCCOLHAIUIMH CO
3HAYHTEJbHOH NpPHMechIo 3(eMepoB H 3(peMepOHIO0B.

B 30He nycThiHb Npeo6/1afalT KYCTAPHHKH M NOJYKYCTaPHHKH C
ray6okofi KopHeBoOil cucreMoil. B TpaBoctoe mHoro sdemepos. M3 kyc-
TapHHKOB HauboJiee pacnpoCTPaHeHH [KY3TYH, HWJH KaHAbIM, necua-
Hasl akalusl, yepKe3nl, 6enblil cakcayJs H ap.
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20.3. OcobennocT nouscobpascBaTenbHOre npouecca

OcHOBHO/ THI NOYB B 30HE MNOJYNYCTHIHb — GypHble NyCTHIHHO-
CTenHbe nouBhl. Mx reHerHueckHe 0COGEHHOCTH ONpeaesSIIOTCS CIEIH-
(HYHOCTBIO ycsIOBHiT 06Pa30BaHHs, B YAaCTHOCTH 3aCYLIJIHBOCTbIO KJIH-
MaTa M M3PEXKEHHOCTbIO pPACTHTEJILHOTO IOKPOBa. B 3THX ycJOBHSAX
NOYBEHHHI} NOKPOB 06J1afaeT TpeMs OGIUMH HYHKLIMOHAILHLIMH CBOIi-
CTBAMH: OYeHb CJIaboH TryMyCHPOBAHHOCTbIO, GeCCTPYKTYPHOCTbIO H
coJeHocHocTbio. Omaj  3esieHOH uYacTH pacTeHHH He NpeBHLIaeT
4..5 nfra. OcHoBHass Macca omaja INOCTYNaeT B BHAE KOPHEBHX oC-
TaTKOB.

Bricokasi Temmepatypa u HeGOJIbIIOE KOJHYECTBO OCaaKoB 06YyC-
JIOBJIHBAIOT KPATKOBPEMEHHOCTh IPOLLeCCOB 06Pa30BaHUSA M PA3JIOXKEHHS
TYMYCOBHIX BelIecTB, YTO H OObSICHSET MaJyl0 I'YMyCHPOBaHHOCTb H He-
60JIbILIYIO MOLIHOCTb T'yMYCOBbIX FOPH30HTOB OYpPbIX MyCTBIHHO-CTEMHBIX
NOYB.

B aHa’po6HBIX yCJOBHAX NPOMCXOLUT GHICTPass MHHEpPaJH3aALUS
OpraHHYeCKHX BelleCTB, B pe3yJbTaTe KOTOPOi B NouBe HaKallJMBaeT-
csl 6oJblIIoe KOJIMYEeCTBO 30JIbHBIX 3jeMeHTOB (0koJsio 200 kr Ha 1 ra).

HakomnJieHne HaTpHeBHIX coJiell criocOGCTBYeT Pa3BHTHIO NPOLECCOB
OCQJIOHIIeBaHHS TI0YB BCJIEJCTBHE BHEeAPEHUS HATPUS B NOIVIOILAOIIKH
komnJjekc. CoJsioHUeBaTOCTb OYpHIX MYCTHIHHO-CTENHBIX NOYB — HX 30-
HaJbHBIA NpPH3HAK.

B 30He nycTHIHb OCHOBHBIE THIIH NOYB — cepo-6yphle, TAKHpH, Ta-
KbIDOBH/JHbIE H NYCTHIHHBLIE NlecYaHbIE.

ITouBoo6GpasoBaTesbHBIN NpOLECC OT/IHYAETCH MPEPHIBUCTOCTBIO H
KPaTKOBPEMEHHOCTbIO I'YMYCHpOBaHHs. PacTuTenbHbEle OCTaTKH 3a OAHH
Ce30H NOJIHOCTbIO MHHepasiu3ylorcs. B xkapkui neprosn GuOJIOrHYECKHE
HpoliecChl B MOYBE 3aTYXaIoT,

[ToBhilleHHasi KOHUEHTpAIHsl HATPHS NPHUBOAHT K YBEJIHUYEHHIO
1[eJIOYHOCTH U Pa3BHTHIO NPOLECCOB OCOJOHLUEBAHHUS.

HenpombiBHOH THI BOAHOTrO pexxuMma H cjaboe npomauHBaHHe NOY-
BeHHO# TOJLIH cioco6CcTBYyeT 06pa3oBaHHi0 KapOOHATHOCTH H COJIOHYA-
KoBOCTH. TakeIpBHl BCTPeYaloTCSl HAa [VIMHHUCTBIX IJIOCKHX NOHHXeHHAX
NYCTBIHH W OTHOCATCS K NOYBAM THAPOMOPGHOro psija CONOHYAKOBO-
COJIOHILIOBOTO THIIAa MOYBOOOpa3oBaHHs. B (opMHpOBaHHH TaKbIpOB Be-
Iyuias posib NPHHAMJIEKHT HpolieccaM IIONEPEMEHHOro 3acOJieHHs H
paccoJIeHHs.

20.4. CrpoeHme nouBeHHOrce npoguns

Bypble NYCTBIHHO-CTENHbIE NOYBBI HMEIOT ciaenyloulee CTpOeHHE

npoQHIs:
A — TryMycOBO-3JI0BHaJIbHBI TFOpH30HT, MoiHocTs 10...15 cM;
B, — TryMycOBO-HJJIIOBHANbHBIN TOPH30HT, MowHocTh 20..25 cM;
k — WIIIOBHAJbHBII KapOOHAaTHBIH TOPH3OHT,  MOLIHOCTb
20..25 cm;

Ha ray6une 80..100 cM ropusont ckomienusi runca (C:), HuxkKe
KOTOPOTrO 3aJjieraer TOPH3OHT CKOIVIEHHS JIEFKOPAaCTBOPHMBIX CO-
aeit (Ce).
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T'enernyeckoe cTpoeHue cepo-OypblX NYCTHIHHBIX IIOYB XapaKre-
pH3yeTCcsl MeHblUEH MOILHOCTbIO NMOYBEHHOro npo¢guas. ['yMycoBHIii ro-
pu3oHT A, He npeBHaer 5.7 CM, CBepXy BbIAEJsIETCS NMOPHCTAst KO-
pouka naJgeso-ceporo usera. Ilox HHM 3aJjieraer HJ//I0BHAJbHBIR IOPH-
30HT B, 6osiee TeMHOH OKpacKH, YyNJIOTHEHHBI, IPH3MOBHIHO-KOMKOBA-
TOH CTPYKTYpPHI, HHOTJa cJ1ab002Ke/Ie3HEeHHbIN H OrJIHEHHBIH.

®opMHpOBaHHe YNJIOTHEHHOIO TrOpH30HTa cepo-OypeIx NouB OYypOH
OKpPacKH ¢ KpaCHOBATO-3KeJe3HCTBIM OTTE€HKOM NPOHCXOAHT B pe3ylb-
TaTe OKHCJEHHA, NernipaTallid H MNOCJAE[YIOLIEro 3akpemJeHHs Ha
MecTe NMOJBHXKHBIX (OPM KeJje3a.

Jns TakbIpOB XapaKTepHH BbICOKas Kap6oHATHOCTb Npoduss H Ha-
JIHYHe HAa MOBEPXHOCTH IMOJIMTOHAJbHO-TPEHIMHOBATOH KOPKH, MOLI-
HOCTBIO 2...3 CcM.

20.5. CocrtaB 1 cBoKCcTBA NOYUB

Mexanndeckuit coctaB 6yphX NyCTHIHHO-CTENHBIX MOYB NPEHMYIIeCT-
BEHHO CYIJIMHHCTHIH, cynecuanblii U necyanbll. OHH OTJIHYAIOTCS CKOII-
JIeHHeM MJIHCTHIX (pakuui B HHXKHEH yacTH T[YMYCOBOIO TrOpPH30HT@
(B1), uTO CBHJETEJbCTBYeT O pa3BUTHH COJIOHLOBOTO mpolecca
(puc. 20.1). Ha 3ro ykasblBaloT H JaHHbie BaJIOBOr0 aHa/iu3a, H3 KO-
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Puc. 20.1. Xumuueckast XapaKTepPHCTHKA GYpOW MyCTHIHHO-CTeNHOA MOuBH (MO
H. I1. Tepacumosy u M. A. I'1asosckoii, 1960):
a — 1 — rymyc, %, 2 — CO; (xapGonaroB), %, 3 — SO, (rumca), ﬁg, _6 — pH Boa-

Hufi (7 — IlIeAoYHAs peakuus); 8 — IMOorJolleHHble KaTHOHb (3 — Ca':, 4 — Mg,
5 — Na'), Mr-3KB Ha 100 r mouBbl; 2 — 8 — 41, %; @ — Bajosbe (8 — F:0s, 9 -
Al,Og, 10 — SiO;); e — BoJHAs BLITAXKKA, aHHOHbI, KaTHoHbl (I — SO, 2 — Cl,

3 — HCO)', 4 — Ca-, 5§ — Mq::, 6 — Na’), %
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TOPHIX BHAHO, YTO OKHCJBI MO NOYBEHHOMY HPOGHII0 pacrnpeleeHn
HepaBHOMEDHO.

ConepaHHe rymyca 3aBHCHT OT MeXaHHUYECKOTO COCTaBa H KOJe6-
Jercs B npenenax 1,5..2,5%. O6mue 3anacel rymyca B IOJYMETPOBOM
cyoe BapbupyioT ot 30..40 no 70...100 T/ra. EMKOCTb HOr/IOIEHHs Ha-
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Puc. 20.2. XumHueckas XapaKTepHCTHKa cepo-Oypoli mouBwm  (mo
U. I1. Tepacumosy u M. A. T'nazosckoii, 1960):
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a — 1 —rymyc, %; 6 — 2 — CO;, 3 — runc; 8 — 3 — NOABHXHOE XKeae3o
no KupcaHoBy, M%100 r; & — 4 — RyO; BanoBble, Y%.

uboJiee HH3Kasi: B NeCYaHbIX U CyNeCYaHbX pasHOCTAX — 3...10 Mr-skB
Ha 100 r nouyBHl, B CyrauHHCTBIX — 15...25 Mr-3kB Ha 100 r nouBHI.

Peakuus caabomenoynas u mwenousas (pH 7,5..8,5), B coctase
NOTJIOLIEHHbIX KaTHOHOB npeo6sajaior Ca, Mg, uMmeercss nHe6oJblioe
KOJIMYECTBO HATpPHs, COAEpkKaHHE KOTOPOrO YBEJHYHBAETCS B COJIOHLO-
BhIX pa3HocTax n0 10...159% eMkocTH MOrJoLIeHHus.

ConepxxaHue BOJOPAaCTBOPHMBIX cOJIefi B BEPXHHX TODH30HTax He-
3HauuTesbHOe, a Ha raybune 120..130 cm uwacro mocturaer 1,5..29%.

Bypble nmycTBIHHO-CTENHBlE NMOYBHI OTJIHYAIOTCS HEGIArONPHATHBIMH
CBOMCTBAMH: 6eCCTPYKTYPHOCTbIO, BBHICOKOH IJIOTHOCTBIO HJIIIOBHAJ/b-
HEIX TOPH30HTOB M HM3KOH HX BOJOINPOHHI2eMOCTHIO,

[MoneBast BMaxKHOCTDb B JIETHHH NEPHOJ OYEHb HH3KAsT U YACTO MeHb-
1le MaKCHMaJIbHOH MMIPOCKONHYHOCTH.

Cepo-Gypble NOYBH NYCTHIHH MOTYT HMeTb pa3JIMYHBII MeXaHHue-
CKHI COCTaB — OT INeCYaHHX A0 CYIJMHHHCTHIX, OnecyaHEHHOCTb BepX-
HEro ropM3oHTa H npeobGJajaHHe TOHKONECYAHOH M KpYNHONHJIeBa-
ToH ¢(pakuuii — xapakTepHas 0CO6EHHOCTP MeXaHHYECKOro COCTaBa
cepo-6yprix nouB. B coJioHIEBaThIX Pa3HOCTAX OTMedyaercs yBeJHye-
HHMe HJHCTHIX ¢pakuuil B HIJIOBHAJIbHOM ropusoHTe B (puc. 20.2).
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[NoayTopHbie okuCAB MO NpoduI0 pacnpeleNiioTcss PaBHOMEPHO.
Cepo-6yphle NOYBH NYCTHIHH HMEIT HH3KOe miogopoane. CoxepxaHHe
rymyca He npesbimaer 1%, asora 0,04...0,07%, docdopa 0,07...0,15%. B
TYMYCOBBIX KHCJIOTaxX HaZ TyMHHOBBIMH npeo6sajalor ¢yabBOKHCJIOTHI,
Emxkocts norJomenns 5..10 mr-3ks Ha 100 r noushl. B cocrase norJo-
IIEHHBIX OCHOBaHHH NpeobsiafaloT KajabliHit H Maruuil. B cosoneBaTbix
pasHOCTAX BcTpeyaeTcss Harpuil. Peakuus mnous ienousas. Makcu-
MaJibHOEe cojepXKaHHe KapOOHAaTOB OTMeYaeTCs] B BEPXHHX FOPH3OHTAX,
Ha riy6une 30..40 cM 3aJleraior JerkopacTBOpPHMEIe COJIH, CPEAH KO-
TOPHIX 6OJIbllie BCEro COAEPKUTCS Cyab(aToB KaJbIUs.

Cepo-6yprie NyCThIHHbIE NOYBH XapaKTepH3YIOTCS1 c/1aboii OCTPYK-
TYPEHHOCTbIO H GOJIbILON NJIOTHOCTBIO, B CBSI3H C Y€M MX BOJONPOHHIIA-
eMOCTb HO0BOJIbHO HH3Kas. OHH HCHBITHIBAIOT PE3KHH Ae(HLHT BJAarH.

TaxkblpHl OTJIHYAIOTCS TSXKEIBIM MEXaHHUYECKHM COCTaBOM, cJaGoil
rymycupoBanHoctbio (0,3...0,8%), cunbHolesouHol peakuueir (pH8—
10), HanuyuneM GOJLHIOTO COAEpXKaHHSA COJieil B NOAKOPKOBOM cJioe H
He6J1aronpusATHLIMU BOJHO-(PH3HYECKHMH CBOICTBAaMH.

20.6. Knaccudurauma nonynycrblHHbIX
M NYCTBLIHHBIX NCUB

Bypble NyCTHIHHO-CTENHBIe NOYBHI MOJAPA3AEJAOT HA TPHU NOATHIA
B 3aBHCHMMOCTH OT CTelleHH F'YMYCHDOBAHHOCTH H rJyGHHB 3aJjleraHusi
JIErKOpacTBOPHMBIX cOJeii: 6ypble NMYCTHIHHO-CTENHble THIHYHbIE, COAEP-
x)amue 1,5..2% rymyca u pacnosioxeHHble B ocHoBHOM B Ilpukacnuii-
CKOH HH3MeHHOCTH; Gypble NYCTBIHHO-CTENIHble CBeTJIble, COAEpXKallue
1..1,5% rymyca, pacnpocrpaHensl B KasaxcraHne, u Gypble NyCTHIHHO-
cTenHble Ge3runcoBHe (LEHTPabHOA3HATCKHE),

Cepo-6ypble MOYBH NYCTHIHU NMOJPa3nelsioT Ha ABa MOATHNIA: cepo-
6ypble THNHYHble KapGoHaTHble, KOTOpble (OPMHPYIOTCS B 3anagHoi
YacTH NyCTHIHHOH 30HB TypaHCKOH HM3MEHHOCTH H Ha IJaTo YCTIOPT,
i cepo-6ypble MeJKOKapGOHaTHBIE, pacnpoCTpaHeHHble Ha naaro ber-
Ilaxk-lana u B [1puGanxaune.

20.7. Menucpauus, cenbcKkoxc3sicTaeHHoe
MCNONb3CBAaHME NONYNYCTLIHHLIX M NYCTLIHHLIX NOYB
M MEpPCNpPMATHR NO NOBLIEHMIO MX NneacpoAKns

HeGoJblioe  KOJMIHYECTBO OCAAKOB M HH3KOe MJI0AO0poAHe Oypbix
NyCTHIHHO-CTENHLIX IIOYB OrpaHHYHBAIOT HCIOJNb30BaHHE HX MOJX IOCEB
CeJIbCKOX03AUCTBEHHHX KYJbTYD B YCJOBHAX 6orapHoro emJefenus,
N03TOMY 3[€Cb NPEUMYLIECTBEHHO Pa3BHTO NAaCTOHLIHOe *KHBOTHOBOA-
CTBO H B NEPBYIO ouepeb OBLEBOJACTBO.

IIpu opolrenun ¥ 06BOLHEHHH NOYB NMYCTHIHHO-CTENHOH 30HHI NMOJY-
yal0T BHICOKHE ypPOXKaH MHOTHX LEHHBIX KyJbTyp. DTOMY cNOCOGCTBY-
eT 60JIblIOe KOJHYECTBO TellJia H CoJIHeyHoro cBeTa. OJHaKO HHTEHCHB-
HOE HCIIapeHHe ¢ NOBEPXHOCTH MOXKET BHI3BaThb Pa3BHTHe BTOPHYHOrO
3acoieHHs nous. I103TOMy B 3THX yCJIOBHsX OpOllleHHe HaunGoJjee 3¢-
()eKTHBHO Ha HHXXEHEPHBIX CHCTEeMaX, I'’le ¢ NMOMOIIbI0 JpeHaxa pery-
JIHpyeTCsl YPOBeHb I'PYHTOBbHIX BOJ.
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Ins nopneprkakusi BHICOKOrO NMJOXOPOAHS OPOLIAEMBIX NMOYB HEOG-
XOIHMMO NpPHMEHEeHHe CHeLHaJbHOH CHCTEMBl arPOTEXHHYECKHX M arpo-
MeJIHODaTHBHBIX MEPONPHATHH, NpelycMaTpHBalollell MpeJoTBpalleHue
BTOPHYHOTO 3aCOJIEHHS, OCOJIOHIEBAHHS NOYBH M NDOSIBJIEHHS BETPO-
BOIl 9PO3MH, CHJIBHO Pa3BHUTOH B 3TOi 30He.

ITpn opomennn oyeH» 3deKTHBHH a30THHE M (ochopHbie YHOG6-
PeHHsI, BHECEHHE KOTOPHIX obecnedynBaeT MOJYYeHHE BHICOKMX YPOXKaeB
CeNIbCKOXO3SIHCTBEHHBIX KYJBbTYP.

B 30He nycrbiHb 3aCyIIJIMBOCTH KJIHMaTa BO3paCTaeT, a €CTECTBEH-
HOe INIOZOpPOJAME NOYB CHHXKAeTCs, MO3TOMY OCBOEHHe HX BO3MOXHO
‘TOJIKO NPH OPOLIEHHH H NMPHMEHEHHH 0CO00H arpOTeXHHKH.

bBe3 opoliennss nycThIHHBIE NOYBHI HCIOJB3YIOTCS KaK NacTOMLIHBIE
yronps, MJIOMaAb KOTOPHIX BMecCTe ¢ nacTOHIaMH NOJYNyCTHHHOMA 30HbI
cocraBJisieT 0Kosio 509 Bcex macTGUUIHBIX yroAuil Hauueil crpanbl. Ha
JOJII0 TIaXOTHHIX 3eMeJib, BKJIOYas 3aJleKH, calll H Oropojhbl, MpHXo-
AuTcs Beero Juipb 0,4%.

MHoroJileTHH# ONBIT NMOKa3LIBAeT, yTO OPOLUIEHHe H BHECEHHe Opra-
HHYECKHX H MHHepaJIbHbIX YIOOpeHH# NO03BOJISIeT co3Jarb B 3TOH 30He
KYJ/IbTYPHO-0a3HCHBIE MTOYBH, HA KOTOPbIX MOXHO BO3J€JbIBaTh XJIOMNOK,
pHC, KYKypy3y, OBOIIH, 6axyeBHe H NJOLOBHIE KYJbTYpHL.

OcoGeHHO TPYAHH B MEJHOPAaTHBHOM OTHOLIEHHH TaKBHIPH, Xapak-
TEePU3YIOIHECH KpaiiHe HeGJaronpHsITHHIMH BOJAHBIMH H BO3AYIIHBIMH
CBOHCTBAMH, KOTOPhIe OGYCJIOBJICHH HX TAXEJHM MEeXaHHYECKHM COCTa-
BOM, BHICOKO# JHCNIEPCHOCTBIO H HaJHYHEM IJIOTHOH KODKH.

TToBbICHTS IJIOOPOAHE TAKHPOB MOXKHO, NPHMEHss CIelLHaJbHBINA
KOMIJIEKC arpOTEXHHMYECKHX M arpoMeJIHODAaTHBHBIX MepOIpHATHH,
BKJIIOYAIOIHUX ITYGOKYIO (IIJIaHTa)KHY]O) BCHALIKY ¢ BHECEHHEM THIICA,
NPOMBIBKY B OCEHHE-3UMHHI IIepHOJ,, BHECEHHe OpraHHYeCKHX H MHHe-
pasibHbIX yA0OpeHHH H NOCEB B NepBhle OBl OCBOGHHS COJIEYCTOHYH-
BBIX KYJBTYD.

Inasa 21. 3ACOJIEHHBIE NMOYBbLI

K rpynne 3acosieHHBIX IIOYB, KOTOpbie COJEPXKaT B MOBEPXHOCTHOM
UMM Gosiee TJIyGOKHX TOPH30HTaX MNOBHILIEHHOE KOJHYECTBO JIErKOpa-
CTBODHMBEIX coJielf, OTHOCATCS COJIOHYaKH, COJIOHIH H COJOAH.

O6pa3oBaHHe 3aCOJIEHHBIX 10YB 00YCJIOBJEHO MPOLECCOM HaKomJe-
HHS coJlei B TPYHTOBHIX BOJaX H NOpPOJAax H 3aBHCHT OT (DakTOpOB,
cnoco6CTBYIOIIHX HX aKKYMYJSIIIMH B NOYBaXx.

HcroynnkaMu coJieii, nonajamoliux B 'PYHTOBBle BOIbI, MOPOABI H
HOYBH, ABJSIOTCS HX NOA3€MHbIe 3aJIeXKH, COJH — NPOAYKTH BHBETPH-
BaHHsA, NPOAYKTH (HHUINKO-XHMHYECKHX H OGHOJOTHYECKHX IIPOLECCOB,
MODCKHE OTJIOXKEHHS.

Ha nepepacnpegnenenue coseil mo 3eMHOl MOBEPXHOCTH OKa3HIBaeT
BJIMSIHHE peJibed, BeTep, NOBEPXHOCTHLIE H TPYHTOBHLIE BOAHL.

HuaTencuBHOCTD nepepacnpeneieHusi codefi W HAKONJIEHHS HX B
NOYBaX 3aBHCHT OT KJIMMAaTHYECKHX YCJIOBHH, UAbTPALHOHHBIX CBOKCTB
NOYB M NOYBOOGPA3YIOIIHX MOPOJ M CTENEHH PACTBOPHMOCTH COJIEH.
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21.1. PacnpocTpaHeHwe u nnouafb

3acosieHHbIe MOYBLI He HMEIOT CTPOroil NMPHYPOYEHHOCTH K KaKOM-
60 onpeaeNeHHONH 30He, ABJIAACH HHTPA30HAJbHBIMH, BCTpPEYalOTCH
B Pa3JIMYHBIX NOYBEHHO-KIUMATHUYECKHX 30HAX.

Bosbite Bcero 3TH mouBH pacmpocTpaHeHBl B 30He CYXHX cremei,
HOJYNYCTHIHb H NyCTHIHb. JI0BOJIbHO YacTO BCTpeYalOTCs B Y4ePHO3EMHO-
CTeHOH M JIecOCTeNHO! 30Hax (Ha YKpaHHe M B paioHax 3amnajHoii
Cubupn). OtaenbHble NITHA HX HMEIOTCS B JIECOJIYTOBOI 30HE H TYHIpE
(puc. 21.1).

O6mas niaomanp 3acoseHHbix nous B CCCP cocraBisieT 0KOJIO
52,3 MaH. ra, uid 2,4% Bcex NOYB CTPaHbl, a B KOMIUIEKCE C APYTHMH
nousaMH — 120 maH. ra, uau 5,4Y%. Ha Ykpaune sacosieHHbie mOYBH
3aHHMAIOT nJjoulagp Gosee 2 MJH. ra.

21.2. ConoHuYaKkM M nNOouBsl
Pa3snMYHOH CTeneHKH 3aconeHus

IlouBH, coaepxkamiue Mo BceMy NpodHaI0 U 0cO6EHHO B BepxHeM
NIOYBEHHOM T'OPH30HTe H3OLITOYHOE KOJHYECTBO BOJOPACTBOPHMMHIX CO-
Jiefl, Ha3bIBAIOT COJIOHYAaKaMH. B 3aBHCHMOCTH OT XHMH3Ma 3aCOJICHHA
coJepxkKaHHe BOJIOPAaCTBOPHUMBIX coJiell B cOJIOHYaKax KoJae6Jaercss oT
0,6...0,7 10 2% u Gouee. [IouBbl ¢ MEHbLIUM COJAEpPXKAHUEM COJIEH NO
CTENEHH HX 3aCOJIEHHOCTH JEJST Ha c1abo-, cpefiHe- H CHIbHO3acoJIeH-
Hole, CTeneHb 3aCOJIEHHS YCTaHaBJIHBaeTCA NO 0OLleMy COAEPXKAHHIO
coJieli B BOJHOMH BHITSIKKE C y4eTOoM HX XHMH3Ma (Taba. 21.1).

[To rny6uHe 3ajeraHusi COJIEBOTO TI'OPH30HTA 3aCOJIEHHBIE IIOYBHI
KJIaCCHOHULHUPYIOTCS Ha COJIOHYAKH H COJIOHYAKOBHIe NOYBbl — r/ayOHHA
BepxHeli rpaHuLb cosieBoro ropusoHra 0..30 cM, BHICOKOCOJIOHYAKOBA-
toie — 30...50 cM, ray6okocosonuakoBathie — 100...150 cM, ray6okosa-
conennnlie — 150...200 cMm.

CoJsionuaku 06pasyloTcsi rJiaBHBIM 06pa3oM npH 6JH3KOM 3aJieraHdu
MHUHEpaJH30BaHHBIX 'PYHTOBBIX BOJ B YCJIOBHSIX BBIIIOTHOTO BOLHOIO pe-
kuMa. OHu MOryT (HOPMHPOBATHCS H Ha 3acOJIEHHBIX I0YBOOOPa3yOLUX
nopojax, HanpuMep, Ha 3aCOJNEHHBIX MOPCKHX OTJIOKEeHHSIX, B paHoHax
pacnpocTpaHeHHs 3acOJEHHHX 03ep H B NPHMODPCKHX 06JacTsix B pe-
ayJbTaTe IepeHoca coJeil BeTpoM. Hekoropoe 3HaueHne B (OPMHPO-
BaHHM 3aCOJIEHHBIX T10YB H COJIOHYAKOB HMeeT PacTHTeJbHOCTb. BosHu-
Kamouige NpH MHHEpPaJH3aUHMH PaCTHTEJbHBIX OCTaTKOB COJIH B YCJO-
BHSIX apHJHOrO KJHMaTa MOTYT HakallJIMBaTbCA B BEPXHHX CJOSX
HOYBHI.

CoJ/ioHYaKH W 3acOJIeHHhe NOYBH MOT'YT 06pa3oBHIBATbCS B Pe3yilb-
TaTe€ BTOPUYHOrO 3aCOJIeHHS, T. €. YCKOPEHHOro 3acojieHHs IOYB B
YC/IOBHSIX OPOLIEHHS] BCJEACTBHE HapYyIIEHHS THAPOJOTHYECKOTO PEXKH-
Ma, IPUMEHEHHUs] 3aBHILIEHHHX OPOCHTEJbHBIX HOPM NPH IJOXOH pabo-
Te ApeHaxa, Torga NPOHCXOAHT NOAbeM MHHePa/JM30BAaHHHX IPYHTO-
BHIX BOJ K INOBEPXHOCTH H BHIIafieHHE JIETKOPACTBOPHMBIX coJiedl B
BEPXHHX NOYBEHHBIX TOPH30HTAaX.
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Puc. 21.1. Apea/lll cOBpeMeHHBIX COJIeBHIX akkyMyasuuii B noysax CCCP (mo
H. U. Koraopckoii):

BropuyHoe 3acosieHHe MOXKeT Pa3BHBATbCA M NPH HCIOJb3OBaHHH
Ui OpOlIeHHst BOJ C TMNOBHIIIEHHOH HX MHHepaju3alueln (6oaee
1,5 r/n).

OTMmeyaeTcss BO3HHKHOBEHHe BTOPHYHOrO 3acCOJICHHS] TOYB M NpH
ocyumieHnH 60JIOT ¢ MHHepaJM30BaHHOH Bojgo#i. B 3rtom ciaydae npu
yAaJleHHH H30BITOYHOH BOABI MOABJSAIOTCA BOCXOJSfIlHe KalHJJIsipHble

220



ATy S0° 1600,
o,
“€ 2anyesy* > g
& 3
s \&
lle,yo *
) «
Q
o
,,v"- PRk
R
. <
Q L3
* ° .
et o \*
Ao
o3
»
140°
¥
0"’ a)o
Axyo
9 N )
(34
0
qumﬂ‘ g
. ‘ g ooy ﬁ'
. AY
{\{/AJ 2
. Lon =,
-3
(T
-
=
S\Bir 2
- (, R NS
NS
=
RN @
EEds
1 — couoeble; ? — XJOPHAHO-CYJb()aTHO-COXOBLIE; 3 — CYNbaTHO-XJODHAHO-COROBLIe; 4 — CO-
ROBO-Cyab()aTHble; 5 — COAOBO-XNOPHAHBIE; 6 — cynbdaTHble; 7 — XJOPHAHO-CYJb(ATHLIC;
8 — cyabhaTHO-XJODHAHBIE; 9 — XJOPHAHbIE.

TOKH C PacTBOPEHHbHIMH coJiaMH. Takue mpomeccel Ha6Jai0gajJuch NpH
ocyuiesnn bapa6unckoilt HuaMenHocTu Ha O6b-HpThinickoM Bogopase-
Je B 3anagHo#i CubupH, rae OCylieHHe MPHBEJNO K 3aCOJEHHIO O6IIHUp-
HBIX TEPPHUTOPHH.

BTopuuHoe 3acoJsieHHe NOYB MOXKeT pa3BHBATbes M NpH 0GBaJsIoBa-
HHH NOMAM, y 3arpajHTe/]bHEX 1aM0 BCJeJCTBHE HCaDEHHs] MHUHepaJH-
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21.1. 3aconeHHOCTL NOYB B 33BMCMMOCTM OT KAYECTBEHHOTO cocTaBa
conenn, % (no H. WU. basunesuu u E. U. Manxososi, 1968)

Tun 3aconeHus

cyabdart-
sacorcun | saopua- |SYABET: xropuror cotano: | ioPMR. | 30T o utne. cyabr
PHAHBIA HBIA Hbli BHIA BbIft Ka:gg: runcom
_ HaTHbIA
Hesaco-
JIeHHbI® <0,05 <0, <0,2 — <01 <015 <02 <0,1
Caa6osa-
CcOJIeHHble 0,05—-0,150,1—0,2 0,2—0,4 — 0,1—0,2 0,2—0,3 0,2—0,4 1,0—1,1
Cpennesa-

COJIeHHbIE 0,15—-0,3 0,2—0,4 0,4—0,6 0,3—0,4 0,2—0,3 0,3—0,4 0,4—0,5 1,1—1,4
CuJbHO3a-

COJIEHHBIE 0,3—0,7 0,4—0,8 0,6—0,9 0,4—0,6 0,3—0,5 0,4—0,6 — 1,4—-20
Quenb

CHJIbHO3a-~

CoJlIeHHblE >0,7 >08 >09 >06 >05 >06 — >2,0

30BaHHHIX TPYHTOBBIX BOJ, NOJHHMAIOIIUXCS IOJ THAPOCTATHYECKHM
JaBJieHHeM (sIBJEHHE NOJMOYKH),

21.2.1. CrpoeHure npocuns conoH4axKos

CoJloHYaKH He HMeIOT 0COOBIX MOP(OJIOrHYECKHX NPH3HAKOB H HO-
CAT 4epTH 30HAJbHBEIX nouYB. IIpodpunap cosonuakor cinabo pudpdepen-
LIHPOBaH Ha reHeTHYeCcKHe ropH30HTH. OGLIYHO B HEM BLIAEJSIOT FYyMYy-
coBHIfi TOopu3oHT A, mepexoiHnii B u mouBooGpasyioulyio mopoay C.
ITo BceMy npoduie CONOHYAKOB 3aMETHBI BHILBETH coJiell, 0COGEHHO
nocJe NoACHXaHHS CTEHOK paspesa.

HHoraa B uuxkHel yacTH NouBeHHOro npodHNd oTMeyaloTcs NpH3Ha-
KH OlJIeeHHs B BHJE P2KaBO-OXPDHCTHIX BKPaIVIEHHH W CH3HIX NATEH.

21.2.2. Cocras M cBOMCTBA CONIOHYAKOB

Jns conoHuakoB XapakTepHO paBHOMEePHoe pacnpejesieHHe HJIH-
CTHIX YaCTHI, KPEMHHsS H TNOJYTOPHBIX OKHCJOB NO NPO(MHII0 MNOYBH.
Cozmep:xaHHe ryMyca B HHMX 3aBHCHT OT 30HAJbHHIX OCOGeHHOCTEeH H
KosnebJerca B npepenax 0,5..5,0% u Gonee. HauGoJsiee rymycHpoBaHbI
COJIOHYAKH JIECOCTENHOH 30HH. B cosoHuakax MaJjo a30ra H APYrHX
3JIEMEHTOB NHTaHHsA. EMKOCTh MOTJIOIIEHHS! MX NPEHMYLIeCTBEHHO HH3-
Kasg u coctaBasger 10..20 mr-sks/100 r nmouBH. B cocraBe o6MeHHHX
OCHOBaHHH mpeo6/afaloT Kanabluil, Maruui, uMeercss HaTpHil. Peakuus
cnabomenoynas (pH 7,3..7,5). B comoBHX CcOJIOHYaKax peakuHs
cu/pHOLleJoyHass H BeanuuHa pH moaummaercs mo 9 u Bmme. Coae-
BO#l NPOGHJbL COJOHYAaKa MMeeT XapakTepHoe CTpoeHHe (pHc. 21.2).

21.2.3. Knaccupuraums CONOHUAKOB M 3ACONEHHbLIX NOuB

[To npoHCcXOXAeHHIO CONOHYAKH MOAPa3AeJAIOT Ha JABa MOATHIA:
ruapoMopdubie H aBTOMOpOhHHE. ['HAPOMOpdHBIe CONOHYAKH CHOPMH-
POBaJIUCh MOJ BJHSIHHEM 3aJsieraiolluX GJH3KO K NMOBEPXHOCTH MHHE-
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Puc. 21.2. Xumuueckas xapakTepHCTHKa coJjioHyaka (no M. I1. TepacumoBy
u M. A. T'aasoscko#, 1960):
I — CI'; 2 — SO"; 3 — HCOs'; 4 — Ca'; 5 — Mg!!; 6 — Nal.

paan3oBaHHBIX TPYHTOB BoA. OHH BCTpeyaloTCs B YCJAOBHAX cJaboro
JpeHaxka IO OTPHLATENbHHIM 3JieMeHTaM peabeda (OKpaWHHAM M JQHH-
1laM BBICOXIIHX COJIEHBIX 03€p, NepHpepHH GOJIOTHHX NMOHHXKEHHH, BhI-
COKHM NOWMEHHBIM TeppacaM ... .
peK).

ABToMOpdHEE CONOHYAKH
06pa30BaJIuCh Ha 3aCOJIEHHBIX

21.2, XuMu3M 3aconeHus nous no AHHOHHOMY'
cocrasy (no H. N. Basunesuu)

no4yBoo6pa3yoluX MOpoAax o1~ |Hco=lHco=
npu I‘JIY60KOM 3aJieraHuu XAMH3M (THO) 38CONEHHS - __f’ 2_3
rpyHToBeix BoA. OHHM Berpe- §0; | CI™ [SOy
YalTCs NPEHMYLIECTBEHHO B
NOJNYNYCTBIHHON W NMYCTHIHHOM Xaopuanui >25 — -
30Hax. CynbdatHo-xsopuanuii 2,5..1 —  —
CoJIoHYaKH pasielsiioT Ha é(ﬂﬁgﬂn;m:gﬂwamuﬁ I<"b(3'22 - -
POABI MO COCTaBYy cOJeH, KO- anog’g.x*:lopu“uﬁ ST a1
TOpHIE YCTaHABJIHBAIOT 1O CO- Comoso-cymbpatami <1 >1 <1
OTHOUICHHIO aHHOHOB B BOJA- XJI0pH IHO-COROBHI >1 >1 >1
HOH BHITSIKKe (Taba. 21.2). Cyambpatho-comoBuit <1  >1 >l
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21.2.4. Menuopaums, cenbcKOXO3AMNCTBEHHO® WMCMNONb3oBaHUe
U OKYNbTYPUBAHME COJIOHYAKOB M MOUYB PA3AMUYHON CTENEHM 3aCoNeHus

ITo oTHOWeHHIO K BO3AEJBIBAEMBIM DPAaCTEHHSM OTPHLATEeJbHbE
CBOHCTBA COJIOHYAaKOB H B Da3J/IMUHOH CTENEHH 3aCOJIEHHBIX IOYB MPO-
AIBJIIIOTC B TOKCHYHOM [€HCTBHH NOBBILIEHHBIX KOHIEHTPAUH coJieil,
HaxoJsHXcs B mouBeHHOM pactBope. Ilopor ToKcHUHOCTH (HaHMEHb-
Urast KOHUEHTPALHUs COJIH B PacTBOpe, NPH KOTOPOH pacTeHHEe HAuHHAeT
YrHeTaTbCsl) 3aBHCHT OT XHMHYECKOTo COCTaBa COJNH H BHAA BO3ZEJbl-
BaeMbIX pacTeHH.

ToxcHuHOCTD coJselt Bo3pacTaeT OT CY/Ib(aTHOro K COAOBOMY THIY
3acoJieHHsl. Y KyJbTypHBIX PAaCTeHHIl Ha 3acOJIEHHBIX NOYBax Hapylla-
10T OOMeH BelleCTB M MHHepasibHOe NMHTaHHe, 3aJePKHUBAIOTCA POCT
M pa3BHTHe, 0CJabJATCA NMpoUeccH AbIXaHHS, POTOCHHTe3a H TPaH-
CIMpaUHH, H, KaK CJEeACTBHE, CHHXKACTCH ypoXKal M €ro KauecTso.

CosoHuaxku OTHOCHITCA K NOYBaM, Ha KOTODHIX HEBO3MOXKHO MOJy-
YUTb ypOXkKail CeJIbCKOXO3AHCTBEHHBIX KyJbTyp 06e3 npeiBapHTENbHOM
UX MeJIHOpalHUH H OKYJbTypHBaHHA, Bopbba ¢ 3acojieHHeM NMOYB BKJIO-
YaeT UeJNbH KOMIJIEKC arpoOTeXHHYECKHX, arpOMeJIHOPaTHBHBIX H THJPO-
MeJIMOPAaTHBHBIX MeponpusATuii. K TakuM MeponpHSTHAM OTHOCHTCS B
NepBy0 oyepelb yAajeHue cojell ¢ NOMOIIBIO MPOMBIBKH, OpraHH3auus
TEPPHTOPHH, BbICOKasi arpoTeXHHMKa W pallHOHa/bHasl CHCTEeMa 3eMJie-
Jenus.

OnHuM H3 BaXKHeHINHX YCAOBHHA 3()(PEeKTHBHOro paccosieHusi MOYB
ABJIeTCS TOHHXKEHHe YDOBHS IPDYHTOBHIX BOJ M INpeldynpexAeHHe HX
noabeMa. DTO ZOCTHraeTCsl KOMIJIEKCOM MeJHOPATHBHBIX MepONpHsTHH,
BKJ/IOYAIOIIUX YNOpSAJOYEHHE BOJOINOJb3OBAHHS, APeHaX, CTPOroe co-
6J10AeHHe NIOJUBHBIX H NPOMBIBHBIX HODM, OPraHH3alHIO THAPOMENHppa-
THBHOTO H arpoXHMHYECKOro KOHTDOJISl, yNOPSAJA0UYEHHe THAPOCETH, pe-
ryJIHPOBaHHE YPOBHS I'PYHTOBHIX BOJ.

[IpoMbIBHBIE HODMBI ONpeAeJsOT B 3aBHCHMOCTH OT CTENEHH H Xa-
pakTepa 3acoJIeHHSl IIOYB, MX MeXaHHYeCKOro cocTaBa, BOJIHO-(pDHU3H-
YeCKHX CBONCTB, rJIyGHHbI H MHHEPaJIH3aLHH IPYHTOBLIX BOA (Ta6.. 21.3).

IIpu6an3HTeNbHO NPOMBIBHYI0O HOPMY MOXKHO paccyHraTh no ¢op-
myJe JI. T1. Po3oBa

M=P—m+nP,

rie M — npombiBHas HopMa, M*/ra; P — mpejesabHas noJieBasl BJaro-
€MKOCTb PacyeTHOro cJosi NMOYBHl, M3/ra; m — 3anac BOAH B pacuer-
HOM CJI0€ MOYBHI INepe] MPOMBIBKOH, M3/ra; n — 4YHC/I0BOH KO3 HIH-
€HT, 3aBHCALIMH OT MeXaHHYeCKOro COCTaBa, CTENeHH M Xapakrepa 3a-
COJIEHHS TIOYB.

[TpombIBKe QOJIXKHBI NPENIIECTBOBATb THIATe/bHas IJIaHHPOBKA NO-
BepXHOCTH ToJieil; riaybokasi ypaBHUTE]bHAs BCHalllka, pas3pyllaiollas
TPEIMHbl H XOIBl 3eMJIepPOeB, H NPHKATbiBaHHe BHIPOBHEHHOrO MOJsA
IJISl paBHOMEDPHOCTH NPOMBIBKH. 5

Hawn6osee onTuMadbHBIM s NPOMBIBOK SIBJISS€TCSI OCEHHE-3HMHHMH
nepHof, KOrja rPyHTOBHE BOAbl 3ajeralotr HanGosee riayboko, a ucna-
penre HawuMmenbluee. [IpoMBIBHYyI0 HOPMY OOBIYHO MNOZAIOT B TPH—ISATDH
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NIpUEMOB C NepepbhiBaMH B NATb-UIECTh nneﬁ B 3aBHCHMOCTH OT CTEII€HH
3aCOJIeHHST H CBOMICTB TNOYBHI, TEMIIEPATYpPH BOABI H BO3AYyXa. Hepepu-
BH MeXJy NOJHBaMH MOBHINAIOT 3(p(eKTHBHOCTb NPOMBIBOK, yBeJH-
yHBasl BHIHOC coJieil Ha eIHHHLY o0beMa BOOHL.
Hpu IIPOMBIBKE 3aCOJICHHBIX II0YB HEe00X0AHMO YYHTBIBaThb KPHTH-
YecKMH YPOBEHb DYHTOBBIX BOJ — TIJYOMHY MX 3aJleraHus, OPH KOTO-
21.3. NpumepHbie HOpMbI (B TbiC. M3?) NPOMbBIBKM 33CONEHHBIX

nous Mypra6ckoro oasuca (no AaHHbIM Manbuesa,
F. C. E¢pumosa)

TayGuua CTeneHb 3aconeHHs
3anerauus
MexaHHueCKRH rPYHTOBBIX
cocras BOA mepen
TPOMBIBKOH, caabo- cpeaHe- CHAbHO-
M 3aCONEHHBE|3aCONCHHBIC|3aCoNCHHbIE
JlerkocyrauHHC THe 1,5 3.8 5,7 8,3
2.5 3,0 4,6 6,8
3,5 2,3 3,7 5,4
CpenHecyryi HHCTHIE 1,5 58 8,5 12,3
2.5 4,3 6,8 10,1
3,5 3,2 5,4 7,9
TsxKesoCcyrauHUCTEIE 15 80 117 17,6
2,5 5,8 9,0 13,8
3.5 3,9 6,9 11,0

podl BOZa Mo KamuajaspaM OOCTHraeT KOpHeoOMTaeMOH 30HBEI H BBI3H-
BaeT 3acosieHHe NMoyB. KpuTHyeckas riyOGHHA IPYHTOBBIX BOJ 3aBHCHT
He TOJIbKO OT MeXaHHYeCKOro cOCTaBa IOYB, HX BOAHO-(PH3HYECKHX, (DH-
3HKO-XHMHYECKHX H GHOJIOTHYECKHX CBOMCTB, HO H OT MHHepaJM3alluH
IPYHTOBBHIX Box (Ta6u. 21.4).

ITepen o6uielt mpoMbIBKOH BCero yuacrka HeOGXOAHMMO BHIGOPOYHO
IIPOMBITh COJIOHYAKOBBIE NSITHA, YTOGBl JOCTHYb MOCJAEAYIOIIEro paBHO-
MepHOro NpOMBIBaHHS Bcero noJisi. B psife ciyyaeB nouBy npoOMBIBAIOT
B TeuyeHHe HEeCKOJIbKHX JeT. Jlerkue no MeXaHHYECKOMY COCTaBy cpel-
He3acoJIeHHble TNOYBHI NPOMBLIBAIOTCS B TeYeHHe OJHOro-ABYX JeT, a
CHJIbHO3acOoJIeHHble H 6oJiee TSXKeJble NOYBbl — YeThIpEX-NATH JieT H
6outee.

21.4. Kputuueckas rny6uHa rpyHTOBbIX BOA
3a BeretauMoHHbIA nepuos, M

MuHepanu3aums TPyHTOBHX BOR, r/a

! Moysorpynt

JleccoBnie (no A. H. Ko-
CTSKOBY) 1,5—2,2 | 2,2—3,0 | 3,0—-3,5 —
Hppurannonssle  cyr-
auHKH Byxapckoro oa3sn-
ca (mo O. M. Kany) 1,6—2,1 | 21—23 | 2,3—2,5 | 2,5—2,9

15—3150 295



B paiionax BosznenbiBanus puca (Ky6aus, ror YCCP, CpenHss.
A3us) NPOMBIBKY CHJIBHO3aCOJIEHHBIX NOYB 4acCTO NPAaKTHKYIOT C OJHO-
BPeMEHHBIM BO3Je/IbiBAHHEM 3TOH KYJbTYPHL.

Opoulenne puca 3aToljieHHeM cIOCOGCTBYeT BHIMBIBAHHIO JIETKO-
PacTBOPHMBIX COJIell H YJYYIIEHHIO COJIEBOTO peXHMa nouB. AHaJu3 H
CONOCTaBJIEHHE Pe3yJIbTaTOB HCCJAeNOBaHHUH, NPOBEJEHHBIX B Pa3/IMYHBIX
pHCOCeIOIUX paloHaX Hallel cTPaHH H 32 py6exkoM, CBUAETEJIbCTBYET,
4TO KYJbTYpPa pHCa Ha 3aCOJIEHHHIX OYBaX BO3MOXHA TOJbKO NpH Ha-
JIMYHH TayOOKOro ApeHaka, CocoGHOro mojaep:KHBaTh ypOBeHb IPYH-
TOBBIX BOJ Ha ONTHMaJbHOH ray6uHe W obGecrneuydBaThb OTTOK IPOMBIB-
HBEIX BOJ, COAepkKalllux GOJIbIIOE KOJHYECTBO COJel.

ITpu Bo3jenbIBaHHH KYJbTYpPHI 3aTONJISIEMOrO pHca Ha 3aCOJIEHHBIX
CPeHECYTIMHHUCTBIX H JIEFKOCYTJIMHHCTHIX nouBax [TpuyeproMopnst YCCP
3HaYUTeJbHOE CHHXKEHHE COAEPIKAHHS coJiell NMPOHCXOAHT yxKe mocje
NepBHIX ABYX JeT Bo3AenkbiBanus. [Ipu sTom 3amnachl coJgeil B noJyTopa-
MeTpPOBOM cJioe NouBbl yMeHbmaiorcss ¢ 85,4 mo 32,1 1/ra (Kupuen-
ko T. H., Kyxra O. A,, 1971).

21.3. ConcHuybl M CONOHLEBaThie NOUBbI

Co/loHILaMH Ha3BIBAIOTCS 3aCOJICHHBIE NOYBH, B KOTOPBIX JIETKO-
pacTBOpHMHE COJIH BO BPEAHBIX IJII PACTCHHH KOJHYeCTBAX B OCHOB-
HOM Haxoisarcs Ha raybuse 20..50 cM u GoJsiee, a NOYBEHHO-NOrJOILA-
IOIIHIA KOMIJIEKC HJIJIIOBHAJbHOTO FOPH30HTA HachllleH 0OMeHHHIM HaT-
pHeM, a HHOTAA M MarHueMm.

CrneunguyecKHM NPH3HAKOM COJIOHIIOBBIX NOYB B OTJIMYHE OT CO-
JIOHYAKOB SIBJISIIOTCS He COJIH, a Pe3KO BbIpaXKeHHasl HJJIIOBHAJIbHOCThb
KOJLJIOHJIOB, HaJiyHe Ha He6oJbIIOH rayOHHe COJIOHLLOBOTO rOPH30HTA
co croji6uyaTo, ryILIGHCTONR HJH OpeXOBaTOi CTPYKTYPOH M OdYeHb IJIO-
XMMH (pH3HYeCKHMH CBOHCTBaMH.

JIJsi cOJIOHLOBOTO NOYBOOOpPAa30BaTEJbHOrO Ipolecca XapakTepHO
NpOSIBJIeHHE CHJILHOIO pa3pyIUeHHS] M NepeMellleHHs MHHepaJibHOH M
OpraHuYecKkoil yacTell TOYBHI, NMPOTEKAIOIIEr0 B YCJIOBHAX LIeJOYHOH
PeaklHH Cpefibl U NPHBOAALIEro K pe3Koi AuddepeHuualuy nNoYBeHHO-
ro 1poguJiss Ha rOPU3OHTHI.

CoJIoOHIIH B NPHPOAHBIX YCJNOBHSIX MOTryT 00pasoBaThCs Pa3HBIMH
nyramid. CoryiacHo KosuouaHo-xuMHueckoit teopun K. K. Tezpoiiua,
COJIOHLB 006pa3oBasuch MOCTE PacCOJEHHs COJIOHYAKOB, 3aCOJIEHHBIX
HeHTpaJbHBIMH COJISIMH HaTpHsa. B 3ToM ciyyae cO3RalOTCA YCJIOBHS
JJIs HaChIILeHHS INOTJIOLIAollero KOMIJIeKca HOHAMM HATPHS HyTeM
BHITECHEHHS H3 Hero APYTHX KaTHOHOB.

Teopus o6pa3oBaHHs COJIOHLOB Ha 3aCOJIEHHBIX NOPOAax B pe3yJb-
tTaTe OHOT€HHOrO HAKOIJIEHHs HaTPHeBbIX coJel Oblla pas3BHTa
B. P. BuabsiMcOM, KOTOPHIA CUHMTaJ, YTO HCTOYHHKOM COJIeH HaTpHs
CJIYXKUT CTENHasl U NOJyNycTHIHHAs PACTHUTEJNbHOCTh — COJIIHKH, KaM-
¢dopocMbl, NoJbIHE, KepMeK H Ap. [Ipn MuHepa/u3auuH pacTHTEIbHBIX
ocTaTKOB 06pasyercsi 6oJibllIoe KOJHYECTBO COJIeH, B TOM 4YHCJe H CO-
nu. OGorallicHHe NOYB JIEFKOPACTBODHMBIMH COJISIMH TakKxke NPHBOJHUT
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K HaCHILIEHHIO NMOrJIOMAloMIero KOMIJIEKCa HATPHEM, H NOCTENeHHO He-
COJIOHI€BaTas NMOYBA IPEBPaLIaeTcsl B COJOHeIl.

B. A. KoBza. cunTaer, 4T0 COJIOHUH MOTYT BO3HHKATh, MHHYS CO-
JIOHYaKoBYI0 ctaauio. Takoe o6pa3oBaHHe COJIOHLOB BO3MOXKHO B TOM
cjllyyae, KOrJa HCTOYHHKOM HATpHs SIBJSIETCS COAA, KOTOpas MOXKeT
NOSIBJIATbCS B NOYBEHHOM pacTBOpPe B pe3y/bTaTe B3aHMOAEHCTBHSA
HEATPaJIbHBIX coJieH, NMOAHHUMAIOIHXCS C BOCXOASIIHMH pacTBOpaMH
H3 TPYHTOBBIX BOJ ¢ Kap6OHAaTaMH HIEJOYHBIX 3eMejib MOYBbHI, NPH 06-
MEHHBIX peaKIHSAX MU OHOJIOHYECKHM MyTeM, 32 cuer GHOXHUMHUECKHX
IpOLeCCOB BOCCTAHOBJIEHHS CyJabdaTa HaTPHUsA C MOMOUIbIO Cyabdar-
penyuHpyomux GakTepHil B MPUCYTCTBHH OPraHHYeCKOro BellecTBa.

Bce 3tH Teopuu oOpa3oBaHHs COJIOHIOB CBSI3aHH C BO3[E€HCTBHEM
Ha NoyBbl 0GMEHHOTO HaTpHSI.

BcTpeualorest cOJIOHUBI ¢ SIPKO BHIpaXKeHHOH (H3MUECKOH COJIOHILe-
BaTOCThI0 (HaJHYHe IIOTHOTO HJJIIOBHAJBHOIO TOPH30HTA), COLEpIKa-
LHe He3HAYHTEJbHOEe KOJNHYeCTBO noryouwenHoro Hatpusa. A. H. Coko-
aoBckuit (1938), B. A. Kosma (1963), A. M. Moxeiiko (1965) cun-
TAIOT TaKHe COJIOHLB PEeJHKTOBBIMH.

[To B. B. AugpeeBy (1965), o6MeHHbII HATpUi — He NPHYHHA, a
CJIeACTBHE COJIOHLOBOrO Hpoliecca, OH MNOSBJSIETCS B TOM cJydae, KOT-
Ja mpollecCy pacnajga noj AefCTBHEM COJIEBHIX PacTBOPOB (rajbMHpPO-
JIN3Y) NMOABEPraloTcsl HaTpUeBble MUHepadbl. IIpu 3TOM BHICOKasi THAPO-
GOUILHOCTD KOJIJIOHJOB 3aBHCHT HE TOJIBKO OT HAJH4YHs OOGMEHHOro
HaTpPHUs B NOYBAX, HO H OT NPHPOJH CaMHX KOJIJIOHOB.

Teneauc COJIOHIOBHIX IIOUB UM JAETaJH COJIOHLOBOrO IOYBOOGpas3oBa-
HHS ellle NOJIHOCTBIO He SICHB H NMPOJOJIXKAIOT H3ydaThCs.

21.3.1. Ctpoenvne npocuns conoHuos

Mopdodosornueckuii NpopHIb COJOHIOB YeTKO AU deperlinpoBaH HA
CJIeAYIOlHEe FOPH3OHTHI:

A — ryMycoBo-3JI0BHAJIbHHI (HaACONOHLUOBHEI) TrOPH30HT, MOLI-
Hocth 20...30 cM, cBeTsIo-ceporo npera, NJacTHHYATOH CTPYKTYDHI, HO-
PHCTHI, NIepeX0] B CJIeAYIOLIHHA rOPH3OHT Pe3KHii;

B, — wuanoBHaJIbHBIA, HJIH COJIOHIOBHIH TOPH30HT, MOLIHOCTH OT
7 1o 12..25 cM, KopuuHeBO-Gypblii uJaH OyphbiH, OYeHb NJIOTHBIA, NMPH3-
MaTHYeCKOH HJIH cToJI6UaTOl CTPYKTYpHI, CAHUTHHH B CYXOM COCTOSIHHH
H CHJbHO HaOyXaloUiu#, BA3KHH, BOJOHENPOHHLAEMbI NPH yBJaxKHe-
HUH;

B, — mnomcoJIOHLOBHIi TOPU30HT, xapaKTepusyercs Gosiee CBETJOH
OKpacKoil, NpU3MaTHYECKOH HJH OpEeXOBAaTOH CTPYKTYPOH, COAEPHKHT
rUIC U KapOoHAaTHI;

Cc — TrOpH30HT MAaKCHMAaJbHOTO CKOIUIEHHS JIETKOPacTBOPUMBIX
coJied.

21.3.2. Coctas # cBOMCTBA CONOHLOB

OGpa3oBaHHe COJIOHLOB CBSI3aHO C PaspylleHHeM aJIlOMOCHJIHMKAT-
HOfl YacTH M nepepacnpejeseHHeM NPOAYKTOB pa3pylIeHHs: 1O NPodHu-
JII0, TI0TOMY BaJIOBOH COCTaB COJIOHIIOB HEOJHOPOJEH: BEPXHss yacTb
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npoduis xapaKTepH3yeTcsl NOBLILIEHHBIM COAEPXKAHHEM KPEMHEKHCJIO-
Thl, 2 CPeAHSS — MOJYTOPHBIX OKUCJIOB (pHC. 21.3).

KosnmuectBo rymyca pas3jiMyHO B 3aBHCHMOCTH OT Mecta 06paso-
BaHHS COJIOHLIA: B 30HE CYXHX H HOJYNYCTHIHHBHIX cTeneii OHO COCTaBJs-
eT o6muHOo 1,5..3, B uepHO3eMHO-cTenHOH 30He moctHraer 6..8%. B
COCTaBe I'yMYCOBHIX BeLECTB B COJIOHLLOBOM rOPH30HTe (YJbBOKHCJIO-
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Puc. 21.3. XuMHueckas XapawTepucTHKa cron6uaroro conouua (mo M. IT. Tepacumo-
By u M. A. Tzazosckoii, 1960):
a — 1 — rymyc, %; 2 — CO. (kapGonaron), %; 6 — pH BoaHBIl (8 — MiesoyHas peakuus);
8 — morJolueHHble KaTHOWb (3 — Ca', — Mq', 5§ — Na'), Mr-3kB Ha 100 r mnouBbl;
2 — 9 — un, %; 0 — Banosue (9 — Fy0s, 10 — ALO;,
TAXKa, aHHOHM, KaTHoHH (2 — SO/, 3 — HCOs!, 4 — Ca',
Mr-3KB.

11 — Si0,), %; e — BOAaHas BbI-
v 5 — Mg, 6 — ClIl, 7 — Na),

TH TMpeo6aafaoT Hal FyMHHOBHIME kuciaoramu. Conepxanue o6MeH-
Horo Hatpus 13..20% u GoJiee OT €MKOCTH NOIJIOIIEHHS. B cononnax
COOBOrO THIA 3aCOJIEHHS OGMEHHOrO HaTpHs 3HAUHTEJbHO OoJbille,
yeM B XJOpHIHO-CyJbdaTHHX. B cocTaBe 0OMeHHBIX OCHOBaHHH YacTo
cogepxutcsi MHOro Maruua (35..45% emkoctH norJoitenus). CoJion-
1bl, HMEIOIIHE COAY, OTJHYAITCs BHICOKOH miesounocTsio (pH 8—10),
a COJIOHLH, 3acoJieHHble HeHTPaJIbHBIMH COJIAMH, HMEIOT caabollenoy-
HYI0 peaKUHIo.

[To MeXaHHYeCKOMY COCTaBYy COJIOHIBI HEOJHOPOLHBI 1O MPODHIIO.
T'yMycoBO-3JII0BHAIbHEI TOPH30HT OT/IAYAETCH GoJiee JerKHM MeE€XaHH-
YyecKHM COCTaBOM, HJIIOBHAJBHBIA OOOralieH HJIOM H TNO3TOMY BCeria
raxenee. OHH XapaKTepH3YIOTCS IVIOXHMH BOAHO-(U3MIECKHMH H odu-
3HKO-MeXaHHUECKHMH CBOHCTBaMH.
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21.3.3. Knaccudpmkaums conoHuos

Knaccudukauus conoHLOB OCHOBaHa Ha TpexX NpH3HAKaX: rJyOnHe
3ajieraHusl TPYHTOBBIX BOJ, MOILHOCTH T'yMYCOBOro IOPH30HTa H TIJYy-
61He 3aJleTaHHs JIErKOpPacTBOPUMHIX coJjiel. [To nepBoMy npH3HaKy BH-
JeJISIIOT COJIOHIBI JIYrOBhle (FPYHTOBBIE BOABI 3aJIeraloT BhILIE 5 M), Jy-
roBo-CTeNnHble (rPyHTOBHIE BOJAK PacHosioXKeHH Ha ray6uhe 5..8 M) u
cTenHbie (TPYHTOBble BOJH 3ajeratlorT Huxe 8 m). [To MOIHOCTH ryMy-
COBO-HJITIIOBHAJIbHOTO FOPH30HTA Pa3/HYAIOT KOPKOBHIE cOMOHLBI (A<
<<7 cMm), cpepHecTosi6uathie (A;=7...15 cM), rmy6okocronbGuatsie (A, >
>15 cm).

[To ray6Guxe sajieraHus JIErKOpacTBOPHMBIX coJiefl BBIAENAIOT CO-
JIOHLBI COJIOHYaKoBHe — coJsid Ha ray6use 0..30, cojloHUaKOBaThe —
30...80, rmy6oxocononuyakoBaTeie — 80...150 u necosoHYaKoBaThble (He-
3acosieHHble) — coJH ray6xke 150 cM.

21.3.4. Menuopaumsi, OKYNLTYpMBAHME M CENbCKOXO3SMCTBEHHOE
MCMONb30BaHWE COJIOHLOB M COJSIOHLIEBATBIX MOUB

CoJIOHLIH OTJIMYAIOTCS HH3KHM eCTeCTBeHHBIM MJIOAOPOAHEM, NO3TO-
My 6€3 KOPeHHOro yJIyyllleHHs OHH MaJIONPHIOJAHBI K OCBOEHHIO.

Menuopauus CONOHLOBBIX NOYB CBOJAHTCS K CO3LAHHIO MOUIHOTO
NaxOTHOTO rOPH30HTA, K yIaJIeHHI0O H3 KOPHeOOHTaeMoii 30Hbl BpeJHBIX
coJiell H NOrJIOIEHHOr0 HaTpHA, K YCTPaHEHHI0O HeGJaronpuATHHX ¢Qu-
3HYECKHX CBOICTB HJIJIIOBHAJbHOrO FOPH30HTA H NpPeLyNpeKJeHHIO BTO-
PHYHOrO 3aCOJIeHHS.

OcHOBHas NpHYHHA OTPHLATE/bHBIX arPOHOMHYECKHX CBOWCTB CO-
JIOHLOB CBsI3aHa C HaJHYHEM B HuX noriollesHoro Hatpusa. Caenoa-
TeJbHO, Haubosee 3Pp¢HeKTUBHBIM CPeACTBOM IOBBILIEHHS MNJIOJOPOIHS
COJIOHLIOBBIX NOYB SIBJASIETCS THIICOBaHHE, T. €, 3aMeHa HATpHs MOYBEH-
HO-TIOTVIOIIAIOLIEr0 KOMIJIEKCa KaJbIlHeM THIICAa MJH APYroi KaJplue-
Bo#i coJin. [To cBoeMy geficTBHIO Ha BBITECHEHHE IOIVIOMEHHOrO HATPHSA
M3 COJIOHLOBBIX NOYB COJIA MOMKHO PACNOJIONKHTb B CJeAyolluil yObl-
BalOUWHUA pAA:

C3C12, CaSO4, AI(SO4) 3, K2504, FeSO4.

Onuako 6osbluasi posib NPHHAMJIEKHT THNCY, KaK BellecTBy GoJee
JOCTYIIHOMY U pPacnpocCTpPaHEHHOMY.

Ilo pesyabTaTaM MHOrOYHCJAEHHBIX onbiToB (A. M. Moxeiiko, 1936;
Y. H. Asrunos-Kaparaes, 1937; A. M. I'punuenko, 1945; I'. H. Cam-
6yp, 1953; K. Il. Ilak, 1957; M. §1. ITonosuuxuii, 1970), runcoBanue
COJIOHILIOBEIX NOYB B COYETAHHH C arpOTeXHHUYECKHMM H arpomenHopa-
THBHBIMH NpHEMaMH NPHBOIHT K KOPEHHOMY OKYJIbTYPHBAHHIO 3THX
N0YB, MOBLILIEHHIO HX 3(p¢eKTHBHOro miaojopoaus. Jlody rumnca, Kak
6blJI0 TI0KA3aHO B IVIaBe 7, yCTAHABJIHBAIOT 1O COAEPXKAHHIO OGMEHHOr0
HaTpHs, YTO OGBLIYHO COCTaBJIIeT AJISI JYrOBbIX COJIOHLOB C COROBHIM
3acosieHHeM 0koJsio 8...10 T/ra, AJig JYroBO-CTENMHHX H CTENHHX XJO-
pUAHO-CyJIbdaTHHX cOJOHIOB — 3...5 T/ra.
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o3y runca paccuHTHIBAIOT TakKe Mo GopMyJe
ﬂcaso‘-zﬂ,o=0,086(Na—0,05E) -H.d,

rae Na — coseprKaHue IOIVIOWEHHOTO HATPHS, MI-3KB Ha 100 r MOYBHI;
E — emxocTb norJiomenus, Mr-3ks Ha 100 r nouBw; 0,05 — K03 du-
IHEHT, COOTBETCTBYET 5% HATPHA OT eMKOCTH NOIVIOWIEHHsS, KOTOpOe
MOXeT ObITb OCTaBJIEHO KaK HeBPeJHOe AJIsi CBOHCTB NMOUBH M pacTe-
Hui; H — ray6uHa naxotHoro cjosi, cM; d — o6beMHass macca COJIOH-
11I0BOro ropu3oHra, r/cm?; 0,086 — 3Hauenue 1 Mr-sxs rumnca, r.

A. M. T'punyenko u B. A. Ilenunen (1956) nokasasu BBHICOKYIO
3(p(PeKTHBHOCTb €XKErofAHOr0 BHECEHHS] MaJblX 03 THICa Ha COJIOHLO-
BoIX nousax (3..5 m/ra). Kpome runca /s XUMHUECKOH MeJHOpalHH
COJIOHLOB DEKOMEHAYIOT TaKxKe HCIOJb30BaTh H3BECTb M XJOPHCTHIH
KaJbuuil. FisBecTb BHOCSAT Ha 0COJIOZEJIBIE COJIOHIB, B KOTOPHIX NOTJIO-
LIEHHOro HaTPHs MaJo. Jg yJayylieHHs COJIOHILOB MPHUMEHSIOT a30T-
HYIO M CEPHYIO KHCJOTY, CepHOKHCJOe KeJje30, (HOCGHOruinc, UIakd H
Ipyrue OTXOAbl NPOMBIMIJIEHHOCTH.

[Tocne runcoBanus coJOHLOB HEOGXOAHMO NMPOBECTH BJAro3apsiako-
Bbll MOJHB (HJIH Jaxke NPOMBIBKY), 0GOraTHTb MOYBY OPraHHYECKHM
BEIleCTBOM — HaBO30M HJH TOP}OM, KOMNOCTAMH HJH OpPraHOMHHe-
paJbHBIMH CMeCSIMH INyTeM NOceBa JNOHHHKA H JPYyrux O06OBBIX Ha
3esieHoe ynobpeHue.

151 OKy/nbTypHBaHHS COJIOHLOB NpeAJOXKeHbl M APYTrHe METOXbI, B
YacTHOCTH HCHOJIb30BaHHe KapOOHATOB KaJbLHs W THICAa caMoil nou-
BBl C NOMOIIbIO IMyO0OKO# (mAaHTaXHOH) Bcrmallkd (CaMOMeJHOpauus
cosionuoB). Ilpu sToM poctHraeTcs CHHXKeHHe IJIOTHOCTH COJIOHLOBOTO
rOpDH30HTa, YyJyullaeTcsi BOAONPOHHLAEMOCTb, YBEJHUHBAIOTCSA 3amachl
nponyktuBHo# Baaru (A. B. HoBukoBa, 1953).

Ilpu HeGoJblIOM pacnpoCTpaHeHHH MeJNKHX H CPeJHHX COJIOHIOB
CpeaH YepHO3eMHBIX MOYB YJyullaTh HX MOXKHO «3eMJeBaHHeM». [las
3TOrO Ha COJIOHIIOBHi€ NSITHA CKpelnepoM W JAPYTHMH MallHHaAMH HAHO-
cAT IJIONOPOAHYIO MOUBY cJoeM 2.3 cM, NOBTOPSAST 3TOT Ipollecc He-
ckosbko pa3 (H. B. OpaoBckuit, 1955).

K meponpusiTHsiM 1o MeJHOpaLlUy COJIOHIIOB OTHOCAT TaK¥Xe BHece-
Hue B MOYBY HCKYCCTBEHHBIX CTPYKTypooOpasoBaTeseil (NMOJHKPHIAMHA
HJIM Ipyrue NOJHMepHbie COeIHHEHHS).

21.4. Conopgm

CoJIOZH — 3TO CHJIbHOBBHILIEJNOUEHHbIE U N10/130JI0BHHbIe (6esechble)
MOYBbI NMOHHXKEHHI JIeCOCTENHOH H cTenHoi 30H. HasBaune coJyonH
COOTBETCTBYET HAapOAHOMY Ha3BAaHHIO MOKPBIX NOHHXKEHHH INOJ OCHHO-
BO-6epe30BbIMH KOJIKaMH.

K. K. 'egpoiin cuutas, YTo COJOHYAKH, COJIOHIH H COJNIOAH CBSI3aHBI
MeXJy COGOM reHeTHYECKH H SIBJISIIOTCS OTAeNbHBIMH 3BEHbSAMH OLHOH
uen: pasBuTHA. B npouecce paccosienuss coJioHYaka oGpasyercs cO-
JIOHell, 3aTeM NPOUCXOIUT ero paccosoHUeBaHHe. [ToHukKeHHe YPOBHS
IPYHTOBBIX BOJ, YCHJIEHHE YBJIa)KHEHHS] MECTHOCTH B Npejesax MHKPO-
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TIOHH>KeHHH, NOABJICHHE CTENHOH TPaBSIHHCTON PaCTHTENbHOCTH H KycTap-
HHKOB — BCE€ 3TO CHOCOOGCTBYeT yAaJleHHI0 H3 BEPXHEro ropu3oHTa
COJIOHIIa OPraHHYeCKHX BELIECTB, BHITECHEHHIO NOTJIOIIEHHOro HaTpHd,
PaspylIeHHIO KOJIIOMaJbHOH 4aCTH NMOYBHI, BBIHOCY MOJNYTOPHBIX OKHC-
JIOB, pacnaay ee aJIOMOCHJIHKATOB, HAKOMJICHHIO B BEPXHHX TFOPH3OH-
TaX aMOpGhHOH KPEMHHEBOH KHCJOTH W HpeBpalleHHIO COJIOHLA B CO-
JIOJIb.

[Tosxke 6blI0 AOKA3aHO, UTO COJIOAH HE OGS3aTENBHO AOJKHBI IPO-
XOAHUTb CTaJHI0 COJIOHLOBOH nouBbl. OHH MOryT BO3HHKAaThb HeENOCpe-
CTBEHHO NPH MHOTOKpaTHO NOBTOPSIOLIEMCS BO3AEHCTBHH Ha IIOIJIO-
IMAIOIHA KOMIVIEKC CTENHBIX MHOYB CJalbix PacTBOPOB HATPHEBBIX
coJefl.

21.4.1. Crpoenme npocuns

Hasa cononelt xapakrepHa peskas Aud¢epeHuHanuss MOYBEHHOrO
npotung. Ilpodune THNHYHOA cOJIOAH HMeeT cJiefylollee CTPOEHHe:
o — JecHas TOACTHJKA HJH AepHHHA; A; — ryMyCOBBIi FOpPH3OHT,
MolHOCTh 2..3 cM, cepoBaToro UBera. [lepexox B cJaefylOuIHi TOpH-
30HT peskuil; A, — ocoJsiofesblii, spKo 6esecoro upera, CJOEBaToO-
NJIUTYATON CTPYKTYPHI C JKeJEe3HCTO-MapraHIOBLIMH HOBOOOpa3oBaHHS-
MH B ¢dopMe KOHKpeUHH H p:KaBO-oXpPHCTHIX nsaTeH. [lepexon peskHii;
B — wunmoBHaNbHBIA TOPH30HT KOPHYHEBO-GYpOro IBeTa, OpPexoBaToO
HJH OpPeXOBaTO-3€PHHUCTOH CTPYKTYPH, B KOTOPOM OBIBAIOT pIKaBhHe
NATHA OKMCHOrO KeJie3a H rojyboBaTo-cu3ble — 3akucHoro; C — No4Bso-
ofpasyiolias nopofa xKeJTo-6yporo IBeTa C HESICHO BBIpaXKeHHOMH
CTPYKTYpPO#, NJIOTHOI'O CJIOXKEHHS, Y4aCTO MOXKHO BCTPETHTb KapOOHATH
B BHJE PacCIJIbIBYATHIX NATEH H XKypPaBUYHKOB.

21.4.2, Coctas M cBoiicTBa conogen

HconHopoaHocTh NMOYBEHHOro NPOGUIS coJofeil OTYeTIHBO obGHa-
pyXKuBaeTcsl 0 MeXaHHYECKOMY cocTaBy. BepxHuit ocomnomenblit ropu-
30HT A, o6eHeH HAMCTHIMH YaCTHLIAMH, a HJJIOBHAJbHEIA ropH3oHT B
o6orauied HMH. JlaHHble BaJIOBOr0 aHa/H3a CBHACTEJbCTBYIOT O HaKOI-
JIeHHH KpeMHe3eMa B BePXHHX FODH30HTaxX H 0OeJHEHHH HX MNOJYTOp-
HBIMH OKHCJIaMH, KOTOpble HaKaIJIHBAIOTCS B HJJIIOBHAJBHOM TOPH30H-
Te. Bepxuuit ocosofenBlii FOPU3OHT COAEPIKHUT MaJIio F'YMyca H NHTarelb-
HBIX BellecTB. B cocTaBe ryMycoBHIX BellleCTB 3HAUHTEJNbHBIH NPOLEHT
NMPHUXOAUTCA Ha (YJAbBOKHUCIOTH. EMKOCTh NMOrJIOLIEHHS] B OCOJIOAEJOM
ropusonre HeBbicokass — 10...15 mr-3kB/100 r moyBH, B cocTaBe IO-
rJIOLIeHHbIX KaTHOHOB uMeercsi HY (puc. 21.4).

UnnoBuanbHelit ropu3oHT GoJjiee HachILleH MNOTVIOIIEHHBIMH KaTH-
onamu Ca?t, Mg?+, Nat, eMKOCTb NOIJIOLIEHHS B HeM BO3pacTaer 10
30...40 Mr-3kB.

Peakuusi cosieBOH BHITSI)KKH B ropH3oHTe A, Kucjaas uiu cjaabo-
kuciaas (pH 3,5..6,5), B HUXKHHX rOpH30HTaX — G6JIM3Ka K HEATpaJb-
HOH wuau caabolnesnoyHas. BopgopacTBopuMBle COJIH  BCTpPeYaoTCs
ray6xe.
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Puc. 21.4. XuMmuueckas XxapakrepHcTHka coqoiu (mo M. I1. TepacumoBy u
M. A. Taasosckoit, 1960):

a — 1 — rymye, %, 2 —CO;, %; 6 — pH Boaunlii (7 — KHcaasi peaknus, 8 — Iie-

JioyHast); 8 — TMOorJouieHHble KaTHOHBI (3 — Ca':, 4 — Mq', § — Na‘), Mr-3kB Ha
100 r nousw; 2 — 7 — uaA, %; O —panoBble (7— Fy0; 9 — Ales. 10 — 81 02), %;
€ — BOjHas BLITAXKKa, aHHOHbI, KaTHOHbI (/ — Na:. 2 — N — CI, — HCO3!,

4 —~Ca:, § — Mg::), %,

TunuyHble COJIOAM — MOYBHI C MJIOXMMH BOJHO-(DM3HUECKUMH CBOH-
CTBaMH M HH3KHM miaogopoiueM. Ilpu Bcnamike GecCTpyKTYpHBIH ro-
pHu30HT A, sansniBaer, oOpasyer KOPKY H 3aTpyZAHseT IOJyYeHHe HOp-
MaJbHBIX BCX0ZOB. KpoMe Toro, pacrnosioXeHde coJiofell B 3amaJHHaxX
cnoco6CTBYeT 3acTaHBaHHIO Ha HHX BOABI, 0COOEHHO B BeceHHee BpeMs.

21.4.3. Knacecudmrauma conogeit

B 3aBucuMocTH OT ycJioBHH 0Opa3oBaHHsI THI COJIOAeH pasielsioT
Ha TpU noxatuna: 1) cosogu JecHble (THNHYHBIE); 2) COJIOAH JYyroBhle
(mepHoBBIe); 3) cosoau JiyroBo-GoJsoTHbie (TOpdaHHcTHE). CoJoaH
JIecHble Pa3BHBAIOTCS NOA Gepe30BLIMH H Gepe30BO-OCHHOBBIMH KOJIKa-
MH M MMEIOT XOPOIIO BBIPAXKEHHBIH OCOJIOAEJBbIH FOPH3OHT A..

Cosogu Jsiyrosble, o6pa3yiomiHecs: mojJ OCBEeTJEHHHIMH KOJIKaMH HJIH
B NOHHXKEHHSAX THNA TOJOB, JHMaHOB C XOPOWIO DPAa3BHTHIM TpaBs-
HHCTHIM NMOKPOBOM, HMEIOT YETKO BbIPaKEHHHIA NePHOBBI rOPH30HT A;.

Cosioau J1yroBo-60JIOTHHE (POPMHPYIOTCSA B NMOHHKEHHSAX MNOJ JIYro-
BO-00/IOTHOH pPaCTHTEJbHOCTbI0 NpH OJH3KOM 3aJleraHHd TPYHTOBHIX
Bol. [l HHX XapaKTepHO HaJU4YHe TOP(SIHHCTOrO rOPU30HTA H OrJIe-
eHHs N0 BceMy NpodHuIio.
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21.4.4. Mennopauus, CKYNbTYPMBaHHE M CeNnbCKOXO3RHCTBEHHOE
Mcnons3osaHue conopen

B CBS3H ¢ HM3KHM eCTeCTBEHHBIM IJIOJOPOJHEM COJIOAEH IeJeco-
006pa3HO HX OCTaBJSATb NMOJ JIECOM HJIH HCIOJb30BAaTh KaK CEHOKOCHBIE
yroubs.

HHTeHCHBHOE CeIbCKOXO03SIHCTBEHHOE HCNOMb30BAHHE COOLEH H 0CO-
JIOLEJIBIX MOYB BO3MOXKHO NPH OOOralleHHH HX OPraHHYECKHM BellecT-
BOM (HaBO30M, KOMIIOCTaMH) H BHECEHHH MHHEPAJbHbIX YAOGpPEHHIL.

XopolHe pe3y/IbTaThl N0 YJAYYLIEHHIO COJOLEH AaeT 3eM/eBaHHe —
NOKPHITHE IIOBEPXHOCTH MOYB TIEPErHOHHON 3eMJell, NPUBO3UMOH ¢
Gausnexalux yyacTkoB. Ha GosbliMX MacCHBax paclaxaHHBIX cOJIO-
Aedl ciiefyeT NPOBOAHTbL IJ1y6OKOoe G6Ge30TBaJbHOE PHIXJEHHE, CIocob-
CTByIOllee JIyuylleMy BHHTHIBAHHIO Bjard H Gosee GBICTPOMY mocleBa-
HHIO NIOYBH BecHOi1 K o6paboTKe.

Mennopanus coJiofeit CBOAUTCS K YKPEIJIEHHIO KOJJIOHAHOTO KOMII-
JIeKCa NyTeM 3aMellleHHs] BOLOPOJHOrO HOHA Ha KaJbLUil B pe3yJbTarte
BHECEHHS1 B IIOYBY H3BECTH COBMECTHO C HABO3OM H [JPYI'HMH OpraHH-
4eCKHMH yao6peHusiMH. Xopoliue pe3yJbTaThl [JaeT M, BHECeHHe ca-
nponeyseo6pasHbIX OTJOXeHHH (03epHbIH u peuHoit ua). Ha syroso-6o-
JIOTHBIX COJIOASIX HeoOXOZHMO NPOBOJHTH Pery/iHpoBaHHe BOJHOro pe-
JKHMa IOyTeM OCYLIeHHS.

Heo6xoauM0 OTMETHTb, YTO B NPHPOJAE NPAKTHYECKH PENKO BCTpe-
YalOTCs «YHCTHIE» COJIOHYAKH, COJIOHIB WM cosond. Kak npasuno, ra-
KHe MO0YBHl OLIBAIOT OJHOBPEMEHHO 3aCOJICHHBIMH, COJIOHLCBATHIMH H
ocosoneabiMH. Clief0BaTeIbHO, MEPONPHATHS 110 OKYJIbTYPHBAHHMIO H MO-
BBIIEHHIO 3((EKTHBHOIO MJIOAOPOAHS 3THX IOYB HYXKHO OCYILIECTBJSATb
B COOTBETCTBHMH C HX CMeLIaHHBIM FeHe3HCOM H CBOHCTBaMH.

21.5. Anmnammuka, pexxum u GanaHc conel B nousax.
MporHes BTCPMUHOrc 3acosieHMs NCUB NPH CPOLIEHHM

DddeKTHBHOCT ¥ NPOLOJKHTEJNBHOCTh CeJIbCKOX035HCTBEHHOrO
HCNOJb30BaHHSI 3aCOJIEHHBIX NOYB 3aBHCHT OT TOro, Kak O6YAyT cKJa-
IbIBaThCS B HHX NHHaAMHKa, pexXuM U Gajnanc cosell. B Mupe coTHH
THICSIY OPOIIAaEMBIX 3eMeJib BBHIOBIBAIOT H3 CEJbCKOXO3SHCTBEHHOro HC-
N0JIb30BaHUs H3-3a BTOPHYHOTO HX 3aCOJIeHHS.

Usyuenne JHHAMHKH coJieH, CE30HHOTO H3MeHEeHHs HX KOJIMYecTBa
M KayecTBa J[aeT INpeACTaBJeHHe O XapaKTepe [BHXKEHHs cOJied B
NoYyBe B 1€JIOM, NOKa3biBasi, MPOHUCXOAMUT JIH B JAHHBIH NepHOL H NpH
JlaHHBIX OO6CTOATENbCTBAX INPOLECC HX HAKOIJIEHHS HJH BblllesayH-
BaHHS.

O HanpaBJIeHHH TNPOLECCOB COJICHAKOIJIEHHSI B IOYBe MOXKHO CY-
IHTh 110 X pacnpejesieHHIo B HouBeHHOM npoduiae (puc. 21.5.). Pacno-
JIOJKEHHE TOPH3OHTOB CKONJIEHHs HaHGoJiee PacTBODUMBIX COJIEH —
XJIOPUJOB, BHIE, YeM FOPH30OHTOB MeHee PacCTBOPHMHX cOJIell — TrHIl-
ca U Kap6OHATOB, CBHAETEJbCTBYET O NPOrpeccCHpyIollleM HAKONJEHHH
coseit B mouBe, 1 maoGopor, HHBepcusi cOJieBHX TOPH3OHTOB, KOrjia
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JIETKOPACTBODHMbIE COJIH BCTpeyaloTcss Ha OOJbIIMX ryy6HHAX, YEM
TPYAHOPaACTBOPHMBbIE, CBHAETENBCTBYET O NpOLeCcCe pPacCONEHHS.
Bosiee o6beKTHBHOE M HafeXHoe NpelCTaBJeHHe O XapaKTepe Ha-
KOIJIEHHS coJieHl B MOYBax HAIOT Pe3yJbTaThl HaOJIOAEHHH 3a COJNEBHIM
PeXHMMOM H JaHHBbIe COJIeBOro GajsaHca MOUBHI,
CoJieBoil pexXHM NOYBbHI — H3MEHeHHe B MEXKIOJHBHOM, FOLOBOM
HJIH MHOTOJIETHEM IHKJie CORepKaHus coJiell ¥ HX KauyecTBEHHOro co-
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Puc. 21.5. Pacnpezenenne cosieii no mouseHHsiM npo¢uasm (no I'. C. T'pu-
Hio, 1959):
a — npu 3aconsednH (I — HCOs; 2 — SO/’, 83 — Cl’, 4 — Na,5—Ca, 6 —CO,,
7 — Mg); — TpH CMeHe IMepHOAOB 3aCOJeHHS IMePHOLAMH paccojieHHs (I —

HCOy, 2 — CI', 3 — SO, 4 — Na’, 5§ — Ca'*, 6 — Mg'") 8 — NpH paccoJeHHA
(/ — HCOy,2 —CI', 3 — SO, 4 — Na’', 5 — Ca, 6 — mg’).

craBa B moyse. CoJieBOfi peXKHM NOYBHI HaXOLHTCS B TECHOH 3aBHCH-
MOCTH OT IOJIHBHOTO H €CTECTBEHHOr'0 BOAHOro pexuma. [lo3Tomy oHH
H3y4YaloTcs OZHOBPEMEHHO KaK BOJHO-COJIEBOH pEXUM IOYBHI.

CosieBoH pexKHM cKJablBaeTcs NOJ BJHSHHEM aTMOC(EPHBIX ocal-
KOB, peXHMa TpPYHTOBBIX BOJ, BO3AeHCTBHSI MNOJHBOB (IPOMBIBOK).
Jns GospminHcTBa opouaeMbix paiioHoB CCCP oH uMeer ce30HHBIH
XapaKTep: 3HMHe-BeCeHHee pacCOJIeHHe CMEHSeTCs BOCCTaHOBJIEHHEM
2acoJieHHsl B NMEPHOJH 3aCyX.

B nycTelHHBIX pafioHax mepHOA paccoJieHHs1 OTCyTcTByer. B ycJo-
BHSIX MYCCOHHOI'0 KJHMaTa 3acOJIeHHe NOYB NPOHUCXOAMT B OCHOBHOM
B 3UMHHE MeCSLbI.

CouneBoit GaJlaHC NOUYBH — KOJIMYECTBEHHOE BHIpaXKeHHe H3MEHe-
HHS 3anaca coJieii B IIOUBEHHO-TPYHTOBOH TOJILILE 3a ONPeAeJeHHbIH IpO-
MEXYTOK BpPeMEHH B pe3yJsbTare NOCTYNJIeHHs ux H pacxoja. Coue-
Bojt 6ajiaHC MOYBHI CJaraercsl H3 TaKHX 3JeMeHTOB: 1) samac coJieil B
HayaJle H B KOHLE NMepHOoJa BPEMEHH; 2) NPHXOJ coJiel 3a 3TOT MepH-
on; 3) pacxox coJjiell 3a 3TOT e nepHoxa. Bananc cosedl uaMepsiercs
B KHJOrpaMMaxX Ha KBaJpaTHHIH METP NOYBbHl Ha 3ajJaHHylo IJyOHHY
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HJH 10 TPYHTOBBIX BOJ, a TaKXe B TOHHaX Ha FeKTap OpollaeMoi
N0 A H.

B nau6oJee obuieM BHAe coJsieBOi GaJjiaHC opolIaeMoi TeppHTOPHH
BhIpaxaercs ciaenywoumumM ypasuenuem (. M. Kan, 1967):

S20—819=8;0+8,04 85+ S°—8;9—835°—S,°—S %, 1/ra,

rie S;° — HayaJbHHI 3amac coJieif B 30He a’3pallid U B I'PYHTOBBIX
Bojax; S,° — TO Ke, KOHeuHBIH 3amac; S;° — NOCTynJieHHe coJiel C
aTMocepHBIMH ocafkaMu; S% — NOCTYIJIeHHE COJIeHl C OpPOCHTEJbHOM
Boaoi; S50 Se¢° S7° — mnocrynseHde cosiedl ¢ NOA3eMHHIM HPHUTOKOM,
UMIyJbBepusanueit, yro6penusamu; Ss?, So°, S1o° — BHIHOC cosell ¢ noj-
3eMHBIM OTTOKOM, JpEeHaXKHbIMH BOJAaMH H ypOXKaeM.

CoJgieBoii GaJlanC NO3BOJIAET OLEHHTb YCJOBUS IepelIBHKEHHS CO-
Jel, BRISBHTb (PaKTOpHI, AEHCTBYIOIHe Ha yBeJHYEHHE HJIH CHHXKEHHe
3amaca coJieif, H BbIpa3HTh WX KOJIHYECTBEHHO, MOAOGpaTh palHOHaJb-
HBle MeToJbl MeJHOpPAaLMH H OCBOEHHS 3acoJieHHBIX nmouB, Kpome roro,
coseBoil 6ajiaHC JaeT BO3MOXKHOCTb OMNpPENEJNHTh BJHAHHe NPHMeHse-
MBIX METOJOB MeJHOpauuu H OOCYZHTb (NOJyYeHHBle  pe3yJib-
TaTH.

B ycaoBHSIX opolleHHS, KpoMe COCTaBJIeHHs cOJieBOro GaJjaHca,
GoJipllioe 3HAYEHHE HMeeT W OleHKa BO3MOXKHOTO H3MeHEHHs MeJHO-
paTuBHOH OOGCTAaHOBKH B XOJe HPPHrallMOHHOH 3KCIJyaTallHH MOJIHB-
HBIX MacCHBOB. B HacTosillee BpeMsl NpOTHO3 MeJHOPaTHBHOH obcTa-
HOBKH cuYuTaercsi 0G6s3aTeIbHOH COCTaBHOH 4YacTbl0 NPOEKTA.

B paspa6oTke NMOYBEHHO-MEJHOPATHBHLIX NMPOTHO30B HMEIOTCH CJe-
Jylolllve HanpaBJIeHHS.

MeTon cpaBHHTEJbHBIX NOYBEHHO-reorpadMueCKHx H IIOYBEHHO-Me-
JIMOPATHBHBIX aHAJOrHH OCHOBAH Ha M3YYEHHH CTapoopollaeMbix Mac-
CHBOB H 3KCTPanoJIALHH BHIBOJOB 06 H3MEHEHHHM NOYBEHHO-MeJNHOpa-
THBHBIX YCJIOBHI Ha TEPPHUTOPHIO, HAMEUEHHYIO NOJ, OpOlleHHe.

BanancoBblii MeToa OcHOBaH Ha pacuerax 6ajsaHca rPYHTOBHIX BOJ,
HX COCTaBa M BBIHOCA COJIEll B KODHEOGHTaeMylo 4acTb NOYBH Ha Oy-
nyweM opowaeMom MaccuBe (B. A. Koma, 1947; A. I'. Moposos,
1962; @. 1. Kosmnosckuii, 1966).

AHajuTHYECKHEe METOAbl COCTOSIT B MaTeMaTHYeCKOM OIHCAHHH INpo-
mecca NepedBHIKEHHS] COJIell MOJ BJHSHHEM KOHBEKTHBHOH AH(PPy3HH
u pactBopenusi (H. H. Bepurun, 1953; C. ®. Apepbsnos, 1965;
JI. M. Pexkc, 1968). Meroabl N03BOJSIOT PacCYHTHIBATH OXKHJaeMoe
coJepikaHue coJiell TOJNIbKO B NepBOM NPHOJHIKEHHH, TaK KaK He MO-
ryT ONHCATb BCe MPOLECCHl, KOTOpble COBEPINAIOTCH MNPH HACBIIIEHHH
NOYBO-TPYHTOB I'PYHTOBBIMH BOLaMH.

Meton ¢u3HyecKOro MOAEJHPOBAHHS IPOLECCOB MNepeMelleHHs
BOIBl M cojiell B nouBo-rpyHTax, pa3paboranuwiii A. B. Houkosoi
(1964, 1975), nosBoJisieT NOJYYHTb SKCNEPHMEHTAJbHble AaHHHIE IJIs
pacueToB BO3MOXHOrO H3MeHEHHs] COJepXaHHs coJied B MOYBax.

Ha ocHoBanHm MeToia ¢usuyeckoro Mozenuposanusi A. B. Ho-
BuKoBO#H (1969, 1973) coctaBjseH MPOrHo3 BTOPHYHOrO 3aCOJIEHUS] Ha
OpOolllaeMBIX MacCHBaxX ora YKpaHHH H NPOBEIEHO MeJHOpPaTHBHOE
palioHHpOBaHHE TEPPHTOPHH AAHHOrO PerHoHa.
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Fnasa 22. NOU4YBbI CYXMUX,
BJIAYKHbBIX CYETPOMUKOB U F'OPHbIX OBJIACTEHA

22.1. MouBnl cyxux cy6rponukos

K cyxuMm cy6TponukaM OTHOCAT 30HY HpPEArOpPHO-NMYCTHIHHBIX CTe-
neit pecny6iuk Cpenneit Asuu. OcHOBHBIE NOYBH 30HBI — CEPO3EMHI.
Onu pacnpocrpaHeHsl B mnpexaropbsix Tsnb-lllansa, [Tamupo-Aartas u
Kypa-Apakcuuckoit HuaMeHHocTH B Asep6aiimkanckoit CCP. Ilio-
majib CEpoO3eMOB BMECTe C JIYrOBO-CEPO3EeMHBIMH U JIYTOBHIMH NMOYBaMH
cocTaBJjifieT 0Koso 33 MJH. ra, uau 1,5% rtepputopuu CCCP.

[To kAMMaTHYECKHM YCJOBHAM 30HY pacHpPOCTPaHEHHs cepO3eMOB
MOXKHO OTHeCTH K cyxum cybrponukam. OHa xapakrepH3yercs Npo-
NOJIKHTEIbHBIM CYXHM H KapKHM JIeTOM W MSATKOH H TemJao#
3umoii. I'onoBoe kosnyecTBo ocazkos ot 100..200 MM Ha npearopHbIX
paBHuHax H g0 450...600 MM — B Hu3koropbax. Mcnapsemocts 1000...
1400 m u Bblwe, Ko3d¢uuHeHT yBAaxkuenus 0,12..0,33. Huas paHHOIl
30HBI XapaKTepHa KOHTPACTHOCTb THAPOTEPMHYECKOTO DeXHMa C ABY-
Msl 49eTKO 0060coG/eHHBIMH (ha3aMH: KpPaTKOBPeMEHHOH BeceHHell —
BJIAXKHOH M TeJoH, U JieTHeH — G6oJjiee NMPOLOJIKHTENIbHOH — CyXOil
H JXapKo#.

Penved u nouysoo6Gpasywiine nopoabl HeogHOpoAaHbl. HuxHui
nosic npeacraBjeH HH3MEHHBIMH H 6ecCTOYHBIMH DaBHHHAaMH, KOTOpHIe
NIOCTEeNeHHO NepexoAfT B XOJMHCTHe NMpeAropbsi 4 Hu3Koropbs. ITouso-
obpasyiolHe NMOPOABl — JIeCChl H JIECCOBHAHBle CYIVIHHKH, OOBIYHO
NojACTH/NaeMble rajjeyHukom, a B Kypa-ApakcHHCKOH# HH3MEHHOCTH —
TJIMHUCTHIH aJlTIOBHI H JenioBHil, pexXe — meGeHyaTble 06pa3oBaHuA.

PacTuTesqbHOCTD NpPEArOopHBIX NYCTHIHHBIX CTenel cBA3aHa ¢ 3a-
CYILIHBOCTBIO H CE30HHOH KOHTpacTHOocTbio Kaumara. OHa npexcras-
JleHa B OCHOBHOM KcepodHuTamu (BepOJloKbSl KOJIOUKa, COJSIHKH, Ge-
Jasi MOJbIHb, MYCTBIHHASI OCOKa, NMPYThAK H Ap.) H 3deMepaMu (myc-
TBIHHAsl OCOKa, JXHBOPOAAILHHA MATAMK H Ap.). B mosmHax pek BCTpe-
4alTcd TyraiHele Jieca U3 TOMNOJSA, HBBI, JOXa.

B nouyBooGpa3oBaTesbHOM IIpolLiecCe Pa3/HYalOT JBa KOHTPACTHHIX
nepHoja: BeCEHHHH — aKTHBHOe NpOsBJeHHe GHOJOrMYeCKHX Hpolec-
COB, HHTEHCHBHOE Pa3BHTHE PACTHTENbHbIX H JKHBOTHBIX OPTraHH3MOB,
3HAUHTENbHOE YBJaXXHEHHe H NPOMayHBaHHe INOYBBH, FyMHpHKAIHUA
OpraHHYeCcKHX OCTaTKOB H JIETHHH — 3aTyXaHHe H Aaxe IpeKpaile-
HHe GHOJIOrHYeCKOH neATe/IbHOCTH, CHJIbHOE HCCYllIeHHe NOYBbI.

B o6uwem ke B 3TOi 30He OpraHHYecKHe OCTATKH GBICTPO MHHEpa-
JIU3YIOTCS, MO3TOMy B cepo3eMax ofpasyercs MaJo rymyca. Xapak-
TepHasi 0COGEHHOCTb — aKTHBHOE yyacTHe B NOYBOOOGpa30BaHHU cepo-
3eMHOll 30HBl Pa3/IHUHBIX JKHBOTHBIX: IOXAEBHIX YepBeH, TEPMHTOB,
JKYKOB-HAaBO3HHKOB, 3Mei, yepenax, siiepHll, TYWIKaHYHKOB H Ap. [lis
noyBooOpasoBaHHs XapaKTepPHO TaKxXe pa3joXKeHHe IepPBHYHBIX
i o6pa3oBaHHe H HaKONJeHHe BTOPHYHBIX MHHEPaJIOB, T. €. Ipollecc
OrJIMHHBaHHS.

Tun cepo3eMoB N0 MOIIHOCTH FyMYCOBOro FOPH30HTa, COLEPXKAHHIO
ryMyca M KoOJIM4eCTBy KapOOHaTOB NOApa3fejsercs Ha TPH MOATHINA:
cBeT/ible, THNHYHHE (OGBIKHOBEHHblE) H TeMHble cepo3eMmbl. Hapsny
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C cepo3eMaMH B 30HE€ NPeArOpHO-NYCTHIHHHIX CTenefl BLIAEJSIOT THIIB
JIyTOBO-CEPO3EMHLIX NOYB H OPOIIAEMBIX CEPO3EMOB.

CaerJibie cepo3eMbl PacmpOCTPaHeHH HAa PABHHHAX H NPOJIOBHAJb-
HBEIX CKJIOHAaX. OHHM XapaKTepH3YIOTCS HEe3HAYUTENbHOH MOUIHOCTHIO
rymycoBoro ciosi (30..50 cM) M OTHOCHTE/JBHO MOBbILIEHHOH Kap6o-
HaTHOCTBIO.

Tunuynble cepo3eMbl 3aHHMAIOT 06/1aCTh XOJMHCTHIX NPEATOPHil H
BO3BBHILIEHHHIX PaBHHH. B HHX MOXHO BbIAEJNHTb rOpH3OHTH A+ B 06-
e MOIIHOCTbIO 55...80 cM, Moj KOTOPHIMH pacnosioKeH KapOOHAT-
HbIAl TOPH3OHT C NMATHAMH H KOHKPEUMSIMH YrJeEKHCIBIX coseil. C ray-
6unnl 150..200 cM B dopMe MeJKHX KPHCTAJJIOB BBIACNASAETCS THIIC.

Temuble ceposeMbl COCTaBJISIIOT caMblii BePXHHH MOSC CEPO3EMHBIX
noyB. OHu pacnpocTpaneHH B 06J1aCTH BBICOKHX NPEArOPHl H HH3KHX
rop B YCJOBHSAX NOBbILIeHHOro yBaaxHeHus (450..600 mM) Ha neccax
fOoJjiee TSAXKENOTO MEXaHHYeCKOro COCTaBa, ueM OGBIKHOBEHHBIE H
cBersible cepo3eMbl. OT/HYalOTCSl Jyylled TyMyCHPOBaHHOCTbIO IIPO-
¢uIs 1 KOMKOBaTOl CTPYKTYpoii ropu3onTa A.

Mexanunueckufi cocraB KoJiebJeTCsI OT JIerKO- H CPeAHEeCYrJIHHHCTO-
rO0 B CBETJIBIX H THIHYHBIX A0 THAXKEJOCYIJIHHHCTOrO B TEMHBIX CEpo-
3eMax. Pusnueckue cBOHCTBa cepo3eMOB OJIAarONpPHSTHBI: IIOTHOCThb
HeGosbiasg, nopucrocth Bhicokas (50..60%), cTpykrypa Bozo-
NpoYHas.

Bricokasi MHKpoarperaTHocTb H NOPHCTOCTb OGYCJIOBHJIH 3HAYH-
TeJbHYIO BJIarOEMKOCTb H BBICOKYIO BOJONPOHHLAEMOCTb CEPO3EMOB.
MakcuManbHasi THIPOCKONMYHOCTD H KO3G(HIHEHT 3aBsiJaHHsl pacre-
HHH Ha cepo3eMax 3HAYUTEJbHO MEHbLIHE, YeM y YePHO3EMOB.

Cojgep:xxanne rymyca ot 1% B cBetTabix g0 5% B TeMHBIX cepo-
3eMax, asora coorBerctBeHHo ot 0,1 mo 0,4%. Peakuus cepo3eMoB
menoyHasd. Emkocts morgomenuss ot 9..10 mr-s3xB Ha 100 r nouBHl B
cserablx, 10 18..20 Mr-3kB Ha 100 r nouBHl B TeMHBIX ceposeMmax. M3
NorJIolleHHBIX KaTHOHOB A0 90% cocraBaser Ca?t, satem B yOhiBa-
ouem nopsizke Mg2?+, K+, Nat. 3ona cepo3eMoB sBJfeTcss paloHOM
JpeBHeMIIeH 3eMJenebyeCKOH KYJAbTYPhI.

I'maBHasi KyJabTypa cepo3eMHOil 30HE — XJOM4aTHHK. Kpome Hero
Ha cepo3eMax BHIPALIHBAIOT pHC, NLICHHILy, caXapHyIO CBEKIy, KYKY-
Py3y, 6axueBble H OBOLIHEIE KYJbTypH. DoJjbline nJomWaiH 3aHsATH
NOJ Ccafbl H BHHOTPAAHHUKH.

Brille oTMeyaJsoch, 4TO AJHUTEJNbHOE OpOlleHHe NPHBeJO K obpa-
30BaHHIO 0cOGOro THNA OpoLIaeMbIX CepO3eMHBIX NOYB. 3HAUHTE/IbHOE
BJIMSIHHe Ha uX o0pa3oBaHHe OKa3aJ KOJbMaTaxK MEJKHX YacTHIl H3
HOJIMBHBIX BOJ, UTO NMPHBEJNO K YXYALIEHHI0 HH3HYECKHX CBOWCTB: yII-
VIOTHEHHIO TPOQUJS, NOBHILIEHHIO OOBEMHON MAacChl H CHHXKEHHIO BO-
JONPOHHIIAEMOCTH.

OCHOBHBIE MEPONPHATHS NO MNOBHILIEHHIO NJIOAOPOAHS CEPO3EMOB
caenywowue: 1) opouieHue; 2) HakolJeHHe H COXpPaHEHHe BJarW (B
6orapHelX YcJOBMAX); 3) mnpeAynpex[eHHe BTOPHYHOLO 3acCOJIEHHS,;
4) BHeceHHe OpPraHMYECKHX M MHHepaJbHHX yHoOpenuii; 5) npucde-
peHLHpOBaHHasl ¢ yueToM OCOGEHHOCTeil BhHIpAIlHBAEMbIX KyJbTyp 06-
paboTKa NOYBHI.
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22.2 MouBbl BnaXkHbiXx cy6Tponukos

B Hamefi cTpaHe 30Ha BJIaXHBIX CYOTPONHKOB OYeHb OrpaHHYeHa
H InpeicTaB/jeHa [BYMs pafioHaMH: KOJXHACKHM, NDHYPOYEHHBIM K
FTODHBIM CKJIOHaM, OKaHMJSIOIKUM KoJIXHICKYI0 HH3MeHHOCTh OoT Tyamn-
ce po rpanuue CCCP c¢ Typuueit (KpacHozapckuii kpa#, 3anagnas
Ipysusi, AGxa3us u Anxapus), u JIeHKOpaHCKHM, PaclOJIOKEHHHIM B
npearoppe W Ha ckjaoHax Tanblickux rop (Bocrounoe 3akaBkasbe,
Asep6aiinkanckas CCP). IlouBw BJaXXHBIX cyOTPONHKOB NpeACTaB-
JIeHbl KpacHO3eMaMH H KeJTo3eMaMH H 3aHuMaioT okoso 600 Thic. ra.

KnuMar Temsblit M BJaXKHBIH. YBJIaXKHeHHe mnoyBbl npeobiaagaer
HaJ HCIapsieMOCTbIO, YTO CO34aeT NPOMBIBHOH THI BOZHOro peXHMa
Ha NPOTSIXKEeHHH roja.

Pesbed 30HBHI pacusieHeHHBIHi NpeAropHHIH, MEJKOXOJIMHCTHIH, YTO
okashiBaer GoJsibllIoe BJIMSHHE Ha NepepacmpejefieHHe Telna H BJarH
H co3faeT GOJBINYIO NECTPOTY PACTHTEJbHOTO U NMOYBEHHOro NOKPOBOB.

MarepHHCKHMH TNOpOJaMH BO BJIaXHBHIX CcyOTpPONMHKax SBJASIOTCH
NPOAYKTHl BBIBETPHBAHHS H3BEPXKEHHHIX KPHCTAJUIHYECKHX TNOPOJ, a
Ha GoJiee HH3KHX TEPPUTOPHSAX — IJMIOBHI 3THX mopox. B ycioBusax
TENJIOr0 M BJIaXKHOTO KJHMaTa BLIBETDHBaHHE NPOTEKaeT HHTEHCHBHO
U pacnpocTpaHsieTcs Ha O6oJblIyio TJayGHHY. PacTHTeJbHOCTb 30HBL
npeicTaBjeHa NBIUIHBIMH cy6TponHyeckKHMu JecaMu. OGHJIbHHI eXe-
rOAHBIH onaj B YCJOBHSIX TEIVIOTO H BJAXHOro KJAHMara GbICTPO MH-
Hepasusyercs. B HacTosllllee BpeMs JieCHas PaCTHTENbHOCTb Ha 60Jb-
wieil mJIoUlajd 3aMeHeHa KYyJbTYpHbIMH YrOAbsMH.

[TouBooGpasoBartenbHBI Npoliecc HIAET NO THNY M0A30/1006pa3oBa-
HHSI, OHAKO HMeeT CBOM XapakKTepHble 0cOO6eHHOCTH. IlepBoHayaabHO
OH TNpOTeKaeT B YCJOBHSX LIEJNOYHOH cpefbl H NPHBOAHT K BBIHOCY
HUCXOAAINMM TOKOM BOAH NpPOAYKTOB BhIBeTpHBaHHsA. IIpu 3TOM BHI-
HOCATCSl IVIaBHBIM o6pa3oM ILeJOYH, IieJOYyHO3eMeJbHhHe METaJh H
KpeMHe3eM. B pesyJjbTare NPOHCXOJHT OTHOCHTE/bHOE HaKOIUIEHHe
THAPOOKHCEH Keje3a U alioMHHHA. B nanbhediieM BC/IeACTBHE BHIHO-
ca LieJioueli NMPOLECC CABHraeTcss B KHCJYIO CTOPOHY, OJHAaKO OMOA30-
JHUBaHHe 0CJabJIeHO MOJYTOPAOKHCSMH, NOCTyNAOMUMH U3 MHHEpaJH-
3YIOIIUXCH PacTHTEJNbHBEIX OCTAaTKOB.

Exeroanoe mnocrymieHue GOJbIIOH MacChl PaCTHTENbHLIX OCTATKOB,
HECMOTPS Ha HMHTEHCHBHYIO MHHepaIH3alUIo, NPUBOAUT K 06pasopa-
HHMIO 3HAUHTEJHLHOTO KOJIHUeCTBa rymyca.

Bo Biaxubx cy6TponHKax Haubojiee pacnpocTpaHeHBl JBa THIA
nouB: KpacHo3eMH U xenrTo3eMbl. OKpacka KpacHO3eMOB 00ycJIOBJIeHa
MaJIOBOJAHKWIMH, a 2KeJIT03eMOB — MHOIOBOJAHBIMH THAPaTaMH Kejesa.

KpacHo3eMHl NOApasAeNslOT Ha JBa MOATHNA: KPAaCHO3EMH
THOHYHH e (HEONOA30JEeHHHE) U KPacHO3eMb ONOJA30JeH-
HH €. .

MexaHHUeCKH#l COCTAaB KPaCHO3€MOB TIVIMHHCTHIH HJIM CYTJIHHHCTHIH,
CTPYKTypa BOZONpOuYHas 6jiarojaps KJEIIUM CBOHCTBaM MNOJyTOpa-
okucefi xeJesa. [lnoTHoCTb BHICOKasi, 06'beMHasi Macca BHH3 MO IpoO-
duio yBeaHuuBaeTcsl, a CKBaXHOCTb CHHxkaeTcs. BJiiarogapsi yCcToHYH-
BOMY arperaTHOMY COCTOSIHHIO 3TH TOYBH 06/1alal0T KaK BBICOKOH BO-
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JONPOHULAEMOCTBIO, TaK H BOJOYJEPXKHBAOILIell cIOCOGHOCThIO, a TaK-
e 6JaroNpUSTHHIMH BOIHO-BO3LYUIHBIMH CBOCTBaMH.

Cozxepxxanue ryMmyca Bbicokoe (2..8%), HO pe3ko cHHIKaercs C
ray6uHoii. B cocraBe rymyca mnpeoGuanaior ¢yabBokucaoTH. Kouiu-
yectBo asora 0,2..0,4, pochopa 0,1..0,2%, ogHako Gosbliass 4YaCTb
€ro HaxoJMTCs B BHIe ciabopacTBOpPHMBIX docdaToB Kesieza H aJio-
munus. Peaknus kpacuosema kucaas (pH 4,5—5,5), napsaay c Bogo-
poroM 3nech npucytctByer Al, cojepxkanHue Ca m Mg oueHb He3Ha-
yHTeJbHOE, eMKOCTh norjoiieHds 10...20 mr-3kB Ha 100 r nousH.

JKesTo3eMHble MOYBHI MOAPA3AENSAIOT HA K €JNTO3€MH THHHY-
HBl e MOA3O0JHCTO-XKEJTO3eMHBIe, )KeJITO3EeMHOTJNeeBHE
H NOA30JHCTO-XX€JTO3eMHOC-TJeeBbl e, B ornHune oT KpeM-
HEe3eMOB JKeJITO3eMbl (HOPMHDPYIOTCS Ha KEJTTOLBETHBIX KHCJHBIX IpO-
IYKTaX BBIBETPUBAHHS CJAHLEB, IVIHHHCTBIX M CYIVIHHHCTBHIX OTJIOXKe-
Huil. [Ipodusnp HX aHaJOrHYeH KpacHo3eMaM, HO OTJHYaeTcs OoJee
CBeTJION OKpacKoit H 6oJiee MOIIHBIM OMNOJ30JI€HHBIM TOPH30OHTOM.

MexaHHUecKH#i cOCTaB 2KeJTO3eMOB NPEHMYUIECTBEHHO [NIHHHCTBIM
" cyriuHHCTHIA. Uerkass aud¢epenHunanus 3/10BHAJbHOrO U 6oJjee
IJIOTHOTO HJJIIOBHAJBHOIO TOPH30HTOB HPHUBOJAHUT 3adacTylo K obpaso-
BAHHIO HaJ NMOCJEeJHHM CJOeM BepXoBOIAKH. [To BOAHO-(DH3HIeCKHUM CBOH-
CTBaM OHH YCTYNAIOT KpacHO3eMaM, NpHYeM OCOGEHHO IOJ30JIHCTO-
JKeJITO3eMHEBIE H NOA30JIHCTO-XKeJTO3eMHO-TJieeBble nouBbl. Cinabass BO-
JONPOHHLaeMOCTb, OCOOEHHO HHXKHHX TFOPH30HTOB, YXYAllaeT a3palHio
H NPHBOJNUT K H3OLITOYHOMY YBJa’KHEHHIO.

Cozepxkanue ryMyca B BepxXHem ropusonre 2..7, asora 0,1..0,4%;
o6a mokasaTteJsiss pe3KO yMeHbIIalOTCcsl ¢ riayOuHoi. Peakuus noysen-
HOro pacTtBopa OT KHcJoH no caabokuciaoi (pH 4-6), eMkocts morJio-
IIeHHs] He3HAuyWTeJNbHasl, B COCTaBe MOIVIOIIEHHHX KaTHOHOB Ipeob.a-
naet Ca, cogepxurcts Mg u H. ConzepxaHue moJyTOPHEIX OKHCJIOB B
OTJIHYHE OT KPacHO3eMOB He3HAUHTeJbHOE,

HecmoTpsi Ha cpaBHHTe/NbHO HeGOJIblIHE NJIOLLALH, KPACHO3EMBI H
JKeJITO3eMBl HMEIOT BaXKHOe CeJIbCKOXO3sIicTBeHHOoe 3nHaueHHe, Ha nux
BHIDAIUBAIOT LeHHble CYOTPONHYECKHE H TeNJoJI00HBble KYJbTYpHI:
qyaH, LUTPYCOBHE, a3pupoMacaHyHble KyJbTyphl, TabaK, OBOLIHEIE H AP.
OcHOBHBIE MEpONpPUATHS IO NOBHIIEHHI0 HX 3(Q(eKTHBHOro MJIOAOPO-
nusi: 6opbba ¢ BOJAHOI 3po3Hell M ycTpaHeHHe ee NOCJHEACTBHH NyTeM
TeppacHpPOBaHHA CKJIOHOB, cO3JaHHA Gy(pepHBIX NOJIOC, NPHMEHeHHs
crenuaJbHO# 06pabOTKH U CTPOUTENbCTBA MHAPOTEXHHYECKHX COOpYXKe-
HMH IJIs1 peryJIMpOBaHHs CTOKa; BHeCEHHE OPraHHYecKHX M MHHepaJlb-
HHIX (B MepBYIO ouepelb a30THBIX M (octhopHBIX) ynoOpeHHuii; u3Bect-
KOBaHHe JJIs TUKBUAALHUU H3OBLITOUYHOH KHCJIOTHOCTH.

22.3. MouBbl ropHbIX cbnacrem

Topuble nangwadTe 3anuMaior noytu tpets reppuropun CCCP.
[Monomaznp ropublx mnous cocrasisier okoJo 650 MJaH. ra. OcHOBHbIE
MacCHBH HX Haxoastca Ha [daabHem Boctoke, B Bocrounoit Cubupw,
Ha Aunrae, Ypane, B Cpexnneit Asuu, Ha KaBkase, B Kpeimy, Kapna-
tax. PacnpocTpanenne ropHuIX noyB CBSI3aHO C 3aKOHAMH BePTHKAJbHOM
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30HAJNBHOCTH, OTKPHTHMH B. B. JlokyuaeBsiM. [Tos BepTHKa/bHOMN 30-
HaJ/IbHOCTBIO NOHMMAIOT 3aKOHOMEPHYIO CMEHY IOYBEHHBIX 30H 0 Mepe
NOJHATHSA OT MOAHOXbS rophl A0 BePLIMHB, OGYCJOBJIEHHYI0 CMEHOMH
(aKTOpPOB H YCJOBHH NOYBOOGpa30BaHUSA.

Penbed — BricOTa rop, 9KCNno3us W KpyTH3Ha CKJOHOB, LIHPOTHOE
pacnoJIoXeHHe TOPHOFO MacCHBa — BJIMSIET Ha KJIMMAaT, PacTHTE/b-
HOCTb H, TakKMM 006pa3oM, Ha XapakTep NOYBOOGpPa3OBaTeNbHBIX NpPO-
LLeCCOB.

Or nomHOXHMs rop K BepLIHHAM TOHHXKaeTcs TeMnepatypa (Ha
kaxable 100 M BbicoTH B cpeanem Ha 0,4..0,6°C), yBennuuBaercs Ko-
JIHYeCTBO OCaJKOB, mapnaer aTMocdepHoe nasiieHHe, PasHooGpasublii
peabed cosnaeT YCJAOBHA [OJS1 OTKJIOHEHHH OT HOPMaJibHOH 3aKOHO-
MEpPHOCTH KJMMarTa, T. e. KJMMaTHYecKHe HHBepCHH. C KJIHMaTHYECKH-
MH MHBEPCHSIMH CBI3aHHE PacNpOCTPAHEHHE PACTHTENbHOCTH H HHBEPCHS
MIOYBEHHBIX 30H.

MarepuHCKHe NOpPOAB TOPHHIX MNOYB — MAaJOMOILHAsg KOpa BHI-
BEeTPHBaHMA MJIH HENOCPeACTBEHHO KOpeHHas ropHas nopofa. Ha cpas-
HHUTEJbHO HeOOJIbIIMX MJIOUIAaASX 4aCTO BCTPEYAIOTCS COBEpPLICHHO pas-
JIMYHble N0 (PH3HYECKHM CBOMCTBAM H XHMHUYECKOMY COCTaBy FOpHbIE
HOpOJHI.

PacTutespHOCTD HMeeT NMOSICHOe pacnpoCTpaHEHHe, KOTOPOe 4acTo
Hapyuiaetcsl NMOJ BJIHSIHHEM KJIHMATHYECKHX H pejbeHBIX HHBEPCHH.
[TecTpora penbeda cosgaer YCJOBHS AJs1 NMOCeJeHHs Ha He6OJbILHX
TEPPUTOPUSIX COBEpIIEHHO Pa3JHYHLIX PACTHTEJbHHIX cOOOMLIECTB: Kce-
pPOMHUTHHX, Me30(HTHBIX H HaxKe rUAPOGUTHHIX. C BHICOTOH BJIHSHHE
penbeda Ha paCTHTEJIbHOCTb YMEHbIIAETCA, a KJHMara YBeJIHYH-
BaeTcH.

BoaHbe cBOWCTBA H pEXHM 3aBHCAT OT KOJHYECTBA OCAJKOB, (H-
3UYEeCKHX CBOHCTB rOpHOI NMo4yBoo6pasylolllell MOPOAHl, NECTPOTH pelb-
epa u xapakrepa HamJjacroBaHuil nopox. IIpu BepTHKaJbHOM MOJIO-
JKEHHH MJACTOB rOpHas MNOPOJAa HMeeT BBICOKYIO, a NPH FOPH3OHTAJIb-
HOM — OYeHb HE3HAUYHTEJbHYIO BOAONPOHHIIAEMOCTD.

BeprHkaibHas 30HaAbHOCTb. OT NOJHOXKHSA rop A0 HX BepLIHH
pacnoJsiaraercsi psii BepTHKaJbHbIX NMOYBEHHBIX 30H, BO MHOIOM CXOJ-
HBIX C FOPH30HTAJbHBIMH TOYBEHHBIMH 30HaMH NPH [BHXKEHHH C Iora
Ha ceBep. [TouBeHHass BepPTHKaJbHasi 30HAJbHOCTb OOYCJOBJIEHA 30-
HaJbHOCTbl0 OHOXHMHYecKOoH, CHcTeMa NOYBEHHO-DACTHTEJbHBIX NOfA-
COB, HX IOCJIENOBATEJbHOCTh 3aBHUCAT OT LUIHPOTHOH JaHALIAdTHOH 30-
Hbl pacioJ/IOKEeHHs TropHoil crpaHbl. [louBeHHble BepTHKaJbHBIE MOfiCa
MAYT HA CMeHY THIMYHHLIM IJIs 3TOH 30HHI NOYBaM paBHHH (puc. 22.1).
Tak, B 3anagHoM 3akaBKasbe (co cToponsl Kosixuckoil HH3MEHHOCTH)
nepBoil BepTHKAJbHOH NOYBEHHOH 30HOH SBJISETCS 30Ha KPacHO3eMOB
u xkenaroseMoB. Ha Bhicore 500..600 M oHa cMeHseTCS 30HOH TOPHO-
JecHHX Gype3eMoB, a Ha Bbicote 1200 M — ropHo-noxsosucroii. Ha
BHcoTe okosio 1700 M pacmosaraeTcs ropHO-JyroBasi 30Ha, Ha BbICOTe
2000 M — 30Ha NPUMHTHBHBIX NOYB, KoTopas Ha Bhicote 2800 M mne-
PEXOJHUT B HHBAJIBbHYIO 30HY BEeYHBIX CHErOB H JIEJHHKOB.

Ilns cpaBHeHHs] OTMETHM, 4TO B paiione CeBepHOro Ypasa mepByio
CTyNeHb BePTHKAJbHOH 30HAJbHOCTH COCTaBJISIOT [OPHONOJA30JIHCTHIE
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NOYBHI, KOTOPbIe CMEHSIOTCS CpelHeli rOPHO-TYHAPOBOH U BepXHe# rop-
HO-apKTHYECKOH 30HaMH.

Onnako Bce ropHble NOYBHI OTJHYAIOTCS OT CBOHX PaBHHHHHIX aHa-
JIOTOB MaJiOi ¥ H3MEHYHBOH MOIIHOCTbIO NOYBEHHOIO MPOGHIIS, NPUCYT-
CTBHEM B Mpejaesax Bcero npoduas o610MOYHOro MaTepHa/a B BHIE
we6Hs, raJbKH, Xpsma u ap. Huxe nousensoro npo¢pu/is pacnosoxeHa
TBepJas MJUTa HJIH NPOLYKTH ee BHIBETPUBAHHUS.

Kaxnas ropras o6/1acTb XapakTepH3yeTcsl CBOUMH [IOYBEHHO-PaCTH-
TeJbHBIMH mosicaMH. HawnGoJsblllee pacnpocTpaneHHe HMEIOT CJeLy-
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Puc. 22.1. CxeMa BepTHKAJbHHX MOYBEHHHIX 30H B 3anmagHOM H BOCTOYHOM
3akaBKa3sbe.

IOUIME TOPHBLIE NOYBHEI: TOPHO-TYHAPOBble, FOPHO-JYrOBble, FOPHO-NOJ-
30JIHCTHIE, Cepble FOPHO-JIeCHble H OGyphle TOPHO-JECHbIE,

B HHXHHX YacTAX CKJIOHOB rop IOXKHBIX WIHKPOT 06pasywoTcs rop-
Hble YepHO3eMHble, KallTaHOBble, CepO3eMHble M TOPHO-NyCThIHHbIE
NOYBBI.

3HayuTe/bHBlE NJIOIAAH TOPHBIX NMOYB, B NEPBYI0 OYepPelb IOKHBIX
pafoHOB, HCHOJB3YIOT KaK BbICOKONPOAYKTHBHBlE NaXOTHble 3eMJIH,
ayra B nacr6uma. OpHako naJbHeillllee YBeJHYeHHE NPOH3BOACTBA
CeJIbCKOX03HCTBEHHOH NPOAYKUHH Ha 3THX NOYBax JOJKHO ocyllle-
CTBJSITbCSA He 3a CYeT pacmallKH HOBBIX IJIoHIajfei, a MOBHIILIEHHS IIPO-
AYKTHBHOCTH 3eMJefeJusl M yJy4dlleHHs TOpHBIX JIYrOB M macTOHLIL.

I'ynaBHOe HanpaBJieHHe BCeX arpoMe/IMOPATHBHBIX MepONPHSITHH Ha
TOPHBIX NOYBaX — INpelyNpexAeHHe M yCTpaHeHHe BOJHOH 3PO3HH.
BaxHylo NOYBO3AMHUTHYIO H THAPOJOTHYECKYI0O POJib MrpaloT JecHble
HacaXJeHHsl, MOITOMY KOJIHYECTBO BBIPYOOK HEOOXOAHMO CBECTH [0
MHHHMYyMa. [{1s1 yMeHbllIeHHs BOJHOH 3PO3HH CJEAYeT NPHMEHATH IIO-
JIOCHOe 3eMJlefieJiie, 3arOHHBIH BblNac CKOTa, NOYBO3aLIUTHOE JecOHa-
caxJeHHe.

Ha u36HTOUHO-yYBJIaXKHEHHBIX YYacTKaX CeHOKOCOB H macrbuiy cJje-
IAyeT NPOBOAMUTb OCYLIEHHE W MePONPHATHS NO NOBEPXHOCTHOMY yJIyd-
weHuio: GOpoHOBaHHe, BHeceHHe YAOODEHHH, OYHCTKy OT COPHSKOB H
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NOJCEB KyJbTYPHBIX BHAOB TpaB. [lsis BBeAEHHs B CceIbCKOXO3SIHCTBEH-
HBll 060DOT JepPHOBO-TJIEEBBLIX M AEPHOBO-NOA30JHCTO-NIOBEPXHOCTHO-
orneeHHbiX noys [lpukapnatess H 3akapnartbsi HEOOXOAHMO OCYLIEHHE
H NPOBe/ieHHe arpoMeJHOPaTHBHBIX MEPONPHATHI.

lnasa 23. MOYBbI PEYHBIX MOWM

YacTb peuHOll JOJHHEI, 3a/HBaeMyi0 NaBOAKOBLIMH BOJAaMH, HA3bI-
BawoT no i Mo i [lnomaner noiimenuwsix nous B CCCP 57,5 MJaH. ra,
4ro cocTaBaser 2,69 ceil Tepputopuu. HauGosbline nofiMbl uMeloT
TakKue KpynHble pekn, kak [lHenp, Bosra, Oka, Hon, O6b, Enucei,
Jlena, Amyp u np.

23.1. NMpUpPCAHLIE YCNOBMS M OCOGEHHOCTH
noypocGpa3oBaHMs B NOHMaxX

BonHblfi peXXuM H ypOBeHb BOJH B peKe He SBJISIOTCS NOCTOSHHBI-
MH, a H3MEHSIOTCA IIO0J BJIHSIHHEM NDHPOJHBEIX YCJOBHH, B NEPBYIO
oyepelb KAHMaTHueCKNX. MakcuMaJibHBIH ypoBeHb BOARI B pekax, Ge-
pPYLIMX CBOe HayaJo Ha paBHHHAX, Habawojaercs BEeCHOH BO BpeMs
TasiHUSl CHEroB, a B peKaX, BHTEKaIOWHX C rop, — JeTOM BO BpeMs
Tasinus JgeaHukoB. Ilocse mosoBoabs ypoBeHb BOJAH B peKax CHHIXKa-
eTcs: MHHHMAJIbHBIN YPOBeHb ONpejessieTcss BeJHYHHONH NPHTOKA rPyH-
TOBBIX H TOBEPXHOCTHHIX BOJI.

ITpomo/KHTENbHOCTD NaBOJKAa H BHICOTA MOABbEMa BOAbl B 3HAYH-
TeJbHOH Mepe 3aBHCAT OT 3a60JIOYEHHOCTH BOAOPA3JeNbHBIX INPOCT-
PaHCTB, pacmaXaHHOCTH H oO6JjeceHHOCTH TeppuTopuu. Ecam niomans
Bonocbopa obJsieceHa, ToO ypOBeHb BOABI B PeKe B BeceHHee NOJIOBOAbE
NoJHHMaeTcss MeIJIeHHO H Me[JIeHHO CHHXKaeTcsl NMOCJe TasHHSl CHera.
B pekax c GesjechiM BOZOCOOPHBIM NPOCTPAaHCTBOM B pe3yJbraTe
6LICTPOro TasiHHS CHera ypOBeHb BOJBI NOAHHMAaeTcsl GBICTPO H BHICO-
KO H yepe3 KOPOTKOe BpeMsl Pe3KO CHHIKaeTcs.

IlaBogku A/s1 MOYyBOOOpPa3OBaHHS H XO3AHCTBEHHOH [efATENbHOCTH
MOTYT MMeTb KaK IOJIOKHTeJNbHOe, TaK H OTpHIlaTe/bHOe 3HayeHHE.
K oTpuuaTte/sbHbIM NOCJAEACTBHAM NaBOAKa CJeAyeT OTHeCTH 3aTomJie-
HHE TEPPHTODHH, HEBO3MOXKHOCTb HCIOJb30OBAHHS ee INPOJOJKHTENb-
HOe BpeMs, H3GBITOYHOe yBJaXKHeHHe H 3abojauMBaHHe NMOMMHI, OTJO-
JKeHHe rpyOhIX HAHOCOB Ha MJIOAOPOJAHHIX cJOsAX MouBHl M ap. IToso-
JKHTeJbHBIM CJeAyeT CYHTAaTb HaKOIUIeHHe HaMJKa H BJarosapsaky
noliMeHHbIX MOYB. B KauecTBe ce/nbCKOX03ffiCTBEHHBIX yrojuii Haubo-
Jlee IPHrOAHB PaBHHHHbIE NOMMBI C BECCHHHMH MaBOAKaMH.

OcoGenHocTH noyBoo6pa3oBaHHs. B momepeyHoM ceueHHH noiMa
pasgeJisiercsl Ha TpH 06J1aCTH: NPHPYCJIOBYIO, LEHTPAJbHYIO H IPHUTED-
pacHyio (puc. 23.1). OHH OTJIHYAIOTCS THAPOTE€OJOrHYECKHM DPEXKHMOM,
COCTaBOM pPEYHBIX HAHOCOB H NIOYBAMH.

[TpupycnoBas oGjacTb HauboJjiee BHICOKas, CJOXKeHa H3 KPYNHOro
MaTtepuasia, MeXaHHUYeCKHH COCTaB OTHAEJNbHHEIX CJI0€B HEOJHOPOJEH,
IO3TOMY €e Ha3blBalOT CJOHCTOH. YpOBeHb IPYHTOBBIX BOZA B NpHpYC-
JIOBOi noiiMe HaxoAHTcs I1y6oKO, OHa XOpOIUO ApeHHpOoBaHa. 31eChb
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006pasyloTcsi, KaK NpPaBHJO, NecyaHble W cynecyaHHe Caabopa3BHTHE
NOYBHl ¢ HU3KHUM IJIOAOPOTHEM.

LlenTpasbHas o6sacTe 3aHHMaer HauOboJblIyio MNJOWIALL IOHMHI.
JIBuKeHne naBOJKOBBIX BOJ 3Jech NO Mepe yJaJieHHs OT pycja 3a-
MeaJqsercs, NO3TOMY OTJIOXKEHHS XapaKTepu3yioTcsi 6oJiee TsKebIM
110 CPaBHEHHIO C INPHPYCJOBOH 06/1aCTbi0 MeX3aHHYSCKHM COCTABOM.
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Puc. 23.1. CxeMa yuaCTKOB 3epHHCTOl MOHMBI H ee 3/1eMeHToB (no B. P Buusb-
aMcy):
a — GeueBHHK; 6 — NpPHPYCJOBHe QIOHBI; 8 — 064aCTh HaMGOABUWIETO CKOMJIEHHS TECKOB;
2 — npHTeppacHbie AIOHB; O — MpUTEppacHbie B3AYThle [MECKH; e — TMpUPYCJOoBasi MNoiiMa;
¥ — IeHTpaJbHass mnoifiMa; 3 — BOMOTOK LEHTPaJbHOH MNOMMbLI, ¥ — nNpHTEeppacHas noiMa;

K — npHTeppacHas peuka.

PasnnualoT 3epHHCTYIO u cioHctyio mnofiMbl, IlepBast oGpasyercs B
yCJA0BUAX 0G6JeCeHHOro BOnoc60pa H «CNOKOHHOro» INOJOBOJIbS, BTO-
pas — B Ge3JjleCHBIX paliOHax B pe3yJibTaTe CHJbHOTO IOJIOBOIbSl H
OTJIOXKEHHS CJOHUCTOTO aJsfioBHs. Pesbed ueHTpaJbHOH NOHMEI paB-
HHHHBIH, HECKOJIbKO MNOHHIKEHHBbIH, ypOBEHb TI'DYHTOBBIX BOJ| yCTOHYH-
BBIil H JOCTHraeT riy6GHHB KOPHEOOHTaeMOro CJofl.

Ilputeppacuas ob6sacte noiiMbl o6pasyercsi B pe3dyJibTaTe COBMECT-
HOro feficTBHS aJlJIIOBHAJIBHBIX IIaBOAKOBBIX BOJ PEKH, AENIOBHAJbHBIX
BOJl, CTeKaIIIHX ¢ HaJNOHMEeHHBIX Teppac, BLIXOASIIMX Ha NOBEPXHOCTh
TPYHTOBBIX BOJ Teppac HJH KOpDeHHOro Gepera peKH. DTO NPUBOIHT
K o6pa3oBaHHio 60Ji0T U Tomeil. [loyBeHHBIH MOKPOB 3[1eCh AOBOJBLHO
necTphHil, ofHaKO mpeoGJanaloT TopdsaHble 60J0Ta HJIH MHHEDaJbHBIE
3a60JI0YeHHbIE 3eMJIH.

Ha nousoo6pasoBanHe B moiiMax BJAHAIOT Kak aJlJlOBHaJbHbIEe NPO-
lecchl, TaKk H 30HaJbHBle (hakropel. Ha cina6oszanuBaeMbix noiMax
npeo6JiaialoT 30HaJbHble (aKTOpPel H 06pasyloTcs IOYBHI, CXOLHBIE C
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BOJOpa3JeNbHbIMH H HAao60pOT, B YCJIOBHAX GOJbLUIMX NMAaBOAKOB MOIL-
HbIX 2JJIIOBHAJIbHBIX HAHOCOB 30HaJIbHbIE (PAKTOPH HrpaloT NOAYHHEH-
Hyi0 poJb. [To3TOMY NnOYBBI NOIM BecbMa HEOJMHAKOBbI KaK B JOJHHAX
PeK pa3HHIX reorpauyeckMx 30H, TaK H B FPaHHLAX MNOHMBbI OTAEJb-
HOH pekH. B MeHblLIell cTeneHH NOLYHHEHBI 3aKOHY TOPH3OHTAJbHOH
30HAJIbHOCTH MOHMEHHble MOYBH KPYNHBIX peK, B GOJblleii — IOYBH
noiM MeJIKMX pek. B crenHoil 30He moiiMa MoxeT GbITh NpencTaBJeHa
TOJIBKO NPHTEPPACHOH, B TOPHOH — TOJIBKO NPHUPYCJAOBOH 4YacTblO.

23.2. Knaccucpmkaums M xapakrepmcTmka
NCHMEHHbIX Nous

[TofiMmenHble NMOYBHI ecTb BO BceX reorpadHuecKux 30Hax H OT/IHYA-
I0TCH XapaKTepPHHMH 30HAJbHBIMH OCOGEHHOCTAMH. BaxkHoe 3HaueHue
KaK O0BEeKTbl MeJHOPALHH H CeJbCKOXO3SIHCTBEHHOrO HCIIOJb30BaHHs
HMEIOT NOMMbI JIeCHOH U JIeCOCTENHOH 30H.

3nech B Pas3NHYHBIX YaCTSAX JOMNMBl PACHOJIOXKEHBl IEPHOBBIE, JAep-
HOBO-TJIeeBble H GOJIOTHHE NOYBHI,

[ToiiMeHHble nepHOBBIE NMOYBH 0GPasyloTCs B NPHUPYCJIOBOH H LEHT-
panbHOH o6JactaAx mnoifiMbl, Cpeid HHX pas3/HYyaloT: JepPHOBBIE
CJIOHCTHE MOYBbl — XapakTepHH KaK AJIsI MPHPYCJIOBOM, TaK M LEHT-
panbHOH o6JacTelf, HepHOBble 3epPHHCTBle — XapaKTePHBI OJs1 LEHT-
panbHOi obaacti nmoitMel (puc. 23.2).

JlepHOBbIe cJiOHCTBIe NOYBH HMeloT MaJjomouHbi (20..30 cMm)
TYMYCOBbIH TFOPH3OHT C coAep:KaHHeM ryMmyca Jno 3%, HelpouHyio 3ep-
HHCTO-KOMKOBATYIO CTPYKTYpPy H cabOBBIpaXKeHHHII NepexOoZHON ro-
pusoHT B. I'maBHas oCO6EHHOCTb HX — CJIOMCTOCTb NPOQHISA: CJIOH
[IeCYaHOr0 H CYNecyaHOro aJIIOBHS 4YepedyloTcsl ¢ CYIJIMHKaMu, a
HHOTJIa U C I'VIHHHCTBIMH CJIOSMH.

JlepHOBble 3epHHCTHIE NIOYBHI HE CJOHCTHl, OHH OTJIMYAIOTCS CPABHH-
TeJbHO ONHOPOAHBLIM CYIJIMHHCTBIM H TJMHHCTBIM MeXaHHYeCKHM CO-
craBoM. Biarogaps o6u/bHOM TPaBAHHCTOH PACTHTENbHOCTH 34eCh XO-
polio pa3BHT [AEPHOBHIH IpoLecc H CBA3aHHOe ¢ HMM HAaKOIUIEHHE ry-
Myca H 30JIbHBIX 3JIEMEHTOB NMHTaHHs pacTeHHH. Ilag HHX XapaKTepHO
ciefyiollee CTpoeHHe NPOdUIIS:

Ao — 3eMsHCTas JepHHHA, MOLIHOCTD 4...6 cM;

A, — ryMycoBBIi FOPH30HT, TEMHO-Cepblfi WJH CephIH, CTPYKTypa
3epHHCTasl MJH MEJKOKOMKOBaTas, SPKO BbipaXKeHHas,
MoinocTh 30...40 cM;

B — nepexonHO#l TOpH3OHT HeGOMbINOA MOIUHOCTH, IpPH3HAKH
HJLTIOBHAJIBHBEIX NPOLECCOB OTCYTCTBYIOT;

C — aJioBua/bHble OTJIOXEHHS Pa3JHYHOIO MEeXaHHYecKoro coc-
TaBa.

JlepHOBble 3epHUCTBIE NMOYBH N0 YPOBHIO IJIOJOPOAHS 3HAUHTENbHO
Bbillle JepHOBHIX cjaoucThiXx. OHH cojepKaT 3HAUHTENbHOE KOJHYeCTBO
rymyca (4..7%), a Takxke a3oTa, ¢pocdopa H Kaausi. DTH NOUYBbl HMEIOT
c/1a6OKHCIYI0O peaKLHjo H BBICOKYIO CTeNeHp HachIIIeHHOCTH OCHOBAa-
Husmu. Ilpounas 3epHHCTas CTPYKTYpa ONTHMH3HPYeT BOJHO-BO3AYILI-
HBIH PeXKHM TOYBBI H NMOAAEPKUBAET ee B COCTOSHHH a3pOCHO3HCA.
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IlepHOBO-r/IeeBrle NMOHMEHHBE NOYBBI PA3BHUBAIOTCS B IOHHMKEHHAX
H MEXTPHBHBIX IDOCTPAHCTBAX, Iile B pe3yJibTaTe 3acTaMBaHHs NaBOJ-
KOBBIX H JOXKIeBbIX BOJ BO3HHKAalOT mpouecchl 3abosnaunBaHusd. OHH
TOKPBITHl BJaXKHBIMH Pa3HOTPABHBIMH 3JlaKaMH M KycrapHukamu, Hau-
6oJiee pa3BHTH B HX NpOGH/e ABAa FOPH3OHTA: MOLIHBIH NEPHOBHII C
cojlepxkanueM rymyca 4..69% wu rieeBblii, roJy60oBaTo-CH30ro LBera C
obuneM pXKaBbIX NSTEH W IOTEKOB IO
X0ZaM KODHeHd H TpellHHaM.

ITo moka3arensiM NJIOJOPORMS [L€PHO-
BO-IJIeeBble NMOYBBI YCTYNAIOT AEePHOBBIM
3epHHCTHIM. BeaeacTBue 6aM3Koro sade-
raHus TPYHTOBHIX BOJ H INepeyBJlakKHe-
HHSl NPOGHUAA OHH TPe6GYyIOT OCYIUHTENb-
HbIX MeJuopauui.

BosioTHBIe mOuyBH 06GpasyloTcss B OC-
HOBHOM B NpUTEPPACHOH 4acTH NOHMBI, a
IPH MaJjoM YKJIOHe MEeCTHOCTH MOTyT
pacnpocTtpansiercs u Ha Bcio noimy (Ilo-
Jecbe, Memepa u zgp.). OHu popmupyor-
¢ MO HHM3HHHOMY THINy 60J10T006paso-
BaHHsl NPH cOYeTaHHH GOJIOTHOrO MHpO-
Hecca no4yBoo6Gpa3oBaHus C aJJIOBHAJb-
HBIMH npoueccaMi. PactutesnbHocTh 60-
rarasl, npeicraBJjieHa I1aBHEIM o6pa3oM
TPOCTHHKaMH, OCOKaMH, XBOIlaMH H Ky-

CTapHUKaMH — HMBOH, OJbXOH H Jp. a 0
HcTouHHKH M3GHITOYHOrO YBAaXKHEHHS, pyc 939 Cxema CTPOEHHS Ae€p-
KakK yXKe oTMe4uaJioChb, — NAaBOJAKOBBIE€ BO-  HOBHX (a//IOBHaJbHHX) MOYB:

Jbl, BOABl MOBEPXHOCTHOIO CTOKA C BOJO- @ — ClOMCTON; 6 — 3epHuctoit.
pasjesioB H MOATOK IPYHTOBHIX BOJ Haj-
NoHMeHHHIX Teppac.

B ecTecTBeHHOM COCTOSTHHH NOWMEHHbIe GOJIOTHBIE MOYBH NpPEACTaB-
Jg10T co6oit ceHokocHble Jgyra. Ilocje mnpoBeaeHHss OCYLIHTeJbHBIX
MeJIHOpalHil H OCBOEHHS OHH NPEBpPAIIAIOTCA B BHICOKONPOLYKTHBHEIE
CeJIbCKOXO03SiCTBEHHBIE YrOIbsl.

OnucaHHBlEe NOYBHl XapakKTepHHl B OCHOBHOM [Jisi JIGCHOH H JIeco-
cTenHOH 30H. B nofiMax pek JApyrux npHpOAHBIX 30H mpeoGJanalot:
B TYHApPe -— TYHIPOBbLIe JepHOBble H TYHAPOBble GOJIOTHbHIE; B CTENH H
OTYaCTH JIECOCTENIH — aJIJIIOBHAJIbHbIE JIYTOBHIE, BJIaXHO-JyroBhle, noi-
MeHHble OOJIOTHBlE W 3acOJIeHHBIE TOYBHI CTeNeH; B NOJYyNycThiHe H
NycThIHE — NYCTHIHHO-JYrOBBle, JIyrOBO-GOJIOTHBIE; B NPEArOPHBIX
NYCTHIHSIX — JIyroBble cepo3eMBl; B CyOTPONHKax — aJl/IlOBHAJIbHO-
JYTOBHEe H JYroBo-60/I0THbIe, NOfiMeHHble H NPHMOpPCKHe AEPHOBHIe H
rjieeBoie, 6OJIOTHBIE TIOYBHI.

Kpowme Toro, B moiiMax pek pasHbIX 30H BCTpedaloTcsi norpebeHHbIe
HJIH HcKonaeMble mouyBbl. OHH KOrfa-To HaXOAMJIHCh Ha NMOBEPXHOCTH
H chOOPMHPOBAJKCL NMOJA JAeiCTBHEM 30HAJbHBIX (pakTOpOB NOYBOOGpa-
30BaHHus. B HacToslee BpeMs 3TH NMOYBBEI NEPEKPHITH CJIOSAMH aJlJIio-
BHAJIbHBIX HaHOCOB, 06pa3oBaBIIKXCS B pesyJ/brate mnoJosoauit. Muor-

Jia BCTPEYAIOTCA HAaHOCHI COJIEBOrO NMPOHCXO2KIACHHSI.
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23.3. Mennopaums, OKyNbTypHBaHME M CeNbCKOXO3AHCTBEHHOE
MCNonb3OBaHME NOMMEHHLIX NoYB

Bnibop croco60B rHAPOTEXHHYECKHX MeJHOpAIHil JJs ONTHMH3aLHH
BOJHO-BO3AYLIHOTO peXHMa MNOAMEHHBIX IOYB 3aBHCHT OT Xapakrepa
BOJHOro NHTaHHSA, pesbeda, pasBHTOCTH noiiM u ap. Ilogpo6bHo sTOT
BOIIPOC H3JlaraeTcsi B Kypce CeJbCKOXO3SHCTBEHHBIX MeJHOpanui,
HO3TOMY 3JeChb PacCMaTpPHBAeTCs TOJbKO HeOOGXONHMOCTb TaKHX IIpH-
eMOB, Kak o6BaJjioBaHue NOAM H KOJbMAaTax.

O6BaJjioBaHKHEe NMPHMEHSIOT HA XOPOIUO Pa3BHUTHIX NOHMax, rae CTpo-
HTEJIbCTBO OCYLIUTEJbHBIX CHCTEM TEXHHYECKH HelleJecoO6Gpa3HO H 3KO-
HOMHYecKH HeBbirogxo. O6BanloBaHHe TeDPHTOPHH HPOBOJUTCS B pas-
JINYHBIX cJydasix: AJS 3allUThl OT MaBOAKOBBIX BOJ, 3aTONJIEHHS BOZA-
MH HCKYCCTBEHHBIX BOJOEMOB, YTOGbl YMEHBIIHTh MJOLIaAb MeJKOBO-
U, OT MOPCKHX NPHJHBOB M T. . Hapaay c noJsoxurTeNbHBIM BJIHSA-
HHeM Ha X0J NouyBoo6pa3oBaTeJbHBIX NpoleccoB o0BajloBaHHE MOXKeT
HMeTb H OTpPHLATeJ]bHble NOCJAEACTBHS. DTO, B YAaCTHOCTH, NpeKkpalle-
HHe MOCTYIJIeHHS Ha moHMy NJIOJOPORHOTO OCajfKa NaBOJKOBHIX BOJX
H BO3MOXHOe 3acoJieHHe MOYB B 3acylUIHBHX obJjactsax. Ilag mpen-
OTBpallleHHs] M YCTPaHeHHS TaKHX SBJeHHH B namMbax ycTpauBaroT
LIJI03Bl, Yepe3 KOTOpble B He0OXOAMMBbIE NEepHOJbl NPOU3BOAHUTCS Ha-
NycK BOZBl Ha 0GBAJIOBAHHBIE YYaCTKH.

KosbmMaTtax mpoBoasAT Ha 3a6oqoueHHbIX moiiMax. OH TakXe cIo-
COGCTBYeT YJYYLIEHHIO NJOZOPONMS rajleYHHKOBBIX, NecyYaHblX H ApY-
THX MaJIONPOAYKTHBHBIX HaHOCcOB, CYLIHOCTb ero 3akJjmo4aeTcsd B MHO-
rOKpaTHOM HaNyCKe Ha MOBEPXHOCTh MOHMBI GOraThlx HAHOCAMH BOJ
peku. KonbMaTax NPOBOAST HA NPOTAXKEHHH psAja JeT, B pe3yJbTarte
yero NOAHHMAeTCs YPOBEeHb NOBEPXHOCTH MOWMBI H BepXHHe CJIOH IIOY-
Bbl CTaHOBATCS NJIOJOPOLHBIMH.

[NoliMeHHBIE IOYBEI HMEIOT BRICOKYIO arpOHOMHYECKYIO LIEHHOCTb KaK
eCTeCTBEHHBIE KOpMOBBle Yyroibsd H Kak 0as3a JJs BbipalllHBa-
HHSI KOPMOBBIX, 3€pPHOBBIX M APYrHX KyJbTyp. OcoCyio LeHHOCTb
NpencTaBAslOT NOHMeHHble TOP(QSHHUKH, KOTOpble NOCJe OCYUIeHHS H
OCBOEHHSl NpeBpallalOTCs B BBICOKONPOAYKTHBHble yrofbs. [lepHOBbIe
3epHHCTBIE ¥ CJOHCThie MOYBH LEHTPaJbHOH NOHMBI 3(PQEeKTHBHO HC-
NOJb3YIOT KaK NaXOTHLHle 3eMJIH NMOA KapTtodesb, OBOLIHEIE H JApYyrue
KYJbTYpbl, MeHee IIOLOPOLHEIE MOYBLI NPHPYCIOBOH YacTH NMOHMBL HC-
NOJIb3YIOTCS B KayecTBe CEHOKOCOB. [lJis MOBBIIIEHHS HX MNPOAYKTHB-
HOCTH HEOGXOAHM KOMILIEKC paboT No MOBEPXHOCTHOMY HJH KOpeH-
HOMY YJIYYILEHHIO.

ITouBs ueHTpanbHO#l nOMBI 06/12aJaI0T BBICOKHM IJIOLOPOJHEM.
UYro6nl MOBBICHTh TJOAOPOAHE JIETKHX MOYB NpPHUTEPPacHOH NOHMH,
HeOOXOJHMO BHOCHTHL OOJiblliHe [03b OPraHHYeCKHX H MHHepasbHHIX
ynob6penuii. IlpueMbl OKyJbTypHBAHHSI OPraHOTE€HHBIX NOYB NPHPYCJO-
BOJi MOAMBI ONHCAHH B raaBe 16.
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Fnasa 24. 9PO3MA NOYB M MEPbI BOPbELI C HEH

I1od sposueil norumaror paspyuietue nous u no4eo00pasyOU4UX
nopod 8odoii u serpom.

B 3aBHCHMOCTH OT BPeMeHU NPOSIBJIEHHS U CTENEHH BHIPAXEHHOCTH
pasjMyalOT JPEBHIOIO, HOPMAaJbHYIO (reoJOrHYecKyrw) u yc-
KOPDeHHYI0 (COBPeMeHHYI0) 9P O3 HIO.

3anoaro A0 NOSABJIEHHs YeJOBeKa, MOJ BJHSHHEM TEKTOHHYECKHX
NpOLLeCCOB, ABHI'aBIUMXCS JIbIOB, CTEKAaBIIHX MO 3€MHON NMOBEPXHOCTH
BOI H pe3KHX KoseGaHHMH TeMIepaTyp HHTEHCHBHO INIpOTeKaJja TakK
HasblBaeMas JpeBHfAS 3pO3Hs — NepeMellasuch phbiXJble NOPoakl, Gop-
MHpPOBaJINCh JOJIHHBI pPeK, BOAOpa3jenbl, pycsaa, CTOKH, CKJIOHH H 006-
pasoBaJKCh IPYTrHe 3JeMEeHTHl pejbeda.

[To okoHYaHMH JIeJHHKOBOTrO NepHoja, KOrja NMOBEPXHOCTHBIH CTOK
CHJIbHO yMEHBIIHJICH, a PbIXJIble NOPOIbl NOKPBIIHCh PACTHTENbHOCTBIO,
IpeBHSIS S5pO3Hs INepellja B HopMajbHywo. HopmanabHas (reoJoru-
yecKas) 3pO3Hsi NPOTEKaeT OUeHb MeJJIEHHO M NPaKTHYeCKH Bpela He
npuHocuT. IlouBa B ecTecTBEHHOM COCTOSIHHH 3alUHIlleHa OT 3PO3HH
PaCTHTEJNbHBIM IOKPOBOM, OCOGEHHO KOPHSIMH DacTeHHH, a TaKXe HX
OTMepIIUMH yacTaMH (noacTunkoit). IlosToMy He3HauHTe/bHBlE IO-
TePH BEPXHHX CJIOEB NOYBbl OT CMbIBAHHS H BbIAYBAHHS BOCHOJHSIOT-
cd B XoZe nouBooGpa3oBaTesbHOro mnpouecca. Bce 3T0 NpPOHCXOZHT
NIOCTENEeHHO, COBEPILEHHO He3aMeTHO JJIsl YeJlOBeKa.

YcKOpeHHasi COBpeMeHHasi 3pO3Hs — pe3yJbTaT HeNpaBHJbHOrO
BO3JefCTBHS YeJiOBeKa Ha 3eMHY0 NOBePXHOCTb. Bo3HMKaer oHa mpH
HepaluoHAJbHOM XO3SICTBEHHOM HCIOJIb30BAHHH TEPPUTOPHH, YHHUTO-
JKeHHH B 'TOH HJIH HHOH Mepe IpPEBECHOH H TPaBAHHUCTOH PaCTHUTE/b-
HocTH. [loyBa suIIaeTcss ecTeCTBEHHOH 3aLUTHI, YCKOPAIOTCS NPOLECCHI
apo3uu. Ecau npu HopMaJibHOH 3PO3MHM KaKasg-TO 4acTh MOYBH CMEI-
BaeTcs M BHIAYBaeTCs B TeueHHe CTOJETHH, TO HPH YCKOpEHHOH —
NPaKTHYeCKH 3a FOJ HJIM [axe 3a MeHbUIHH CPOK.

B pesysnbrTaTe 3p0o3HH Ha MNJIaHeTe MNOTEPSAHO IJIOAOPOIHE OKOJO
600 MJH. ra ceibCKOXO3fIHCTBEHHHIX 3eMeJb. IDTO NPUGIH3HTEIbHO
PaBHO NJIOWIAJKH cesbCKOXo3saicTBeHHbIX yroauii CCCP.

Pas3inyaior BOJHYIO H BETPOBYIO 3PO3HIO, HIH AeqJIsLHIO.

24.1. BogHan 3po3us

Boanass 3po3usi NpPOHCXOAHT NOA JefcTBHeM aTMochepHBIX ocaj-
KOB, CTEKAIOIHX N0 NMOBEPXHOCTH MOYBHI, U NOJApa3[essercs Ha IJIOC-
KOCTHYI0, HJIH MOBEPXHOCTHYIO, H JIHHEHHYIO, HJIH OBPaXKHYIO.

ITnockocTHast 3po3HS — CMBIB BepXHHX TOPH3OHTOB HOYBHI, JIHHEH-
Hasi — pa3MblB NOYBHI B INIYGHHY MOIIHOM, y3KO#l cTpyeit BOAH ¢ 06-
pasoBaHHeM DLITBHH, IPOMOHH H OBParos.

B paiioHax opoliaeMoro seMJefiesHs BCTpeyaeTcss HPpPHralHOHHas
9pO3Hs, NPH KOTOPOI NMoYBa CMBIBAaeTCS OPOCHTENBHOH BOLOH TaK IKe,
KakK H ocajkamu. 3a 3po3ueil HEH3MEHHO CJeLyer AKKyMyJasuus —
HAKOIJICHHe NPOAYKTOB Pa3pylUeHHs MOYBHI.
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VIHTeHCHBHOCTb 3DO3UH 3aBUCHT OT NPHPOAHBIX H IPOH3BOACTBEH-
HBIX yCJOBHMH (KJUMara, CBOHCTB NOYBBI H NOYBOOGPa3ywOLINX MHOPO,
YKJIOHA TOBEPXHOCTH, XapaKTepa PacTHTEJbHOCTH, NPHEMOB CeJbCKO-
XO349HCTBEHHOIO MCNOJb30BaHUS 3eMesb). BoaHas 3po3uss nouys HaH-
GoJiee pacnpocrpaHeHa Ha npaBoGepexbe [lnenpa, Bouru, Hona, Ce-
BepHoro Jounua, Hecuw, JlHecTpa H uX NPHTOKOB, Ha Cpexane-Pyc-
ckoit, Boarino-ITomonnckoit, Jonenko#, I1puBonxkckoit u CraBponoJin-

24.1. JKOHOMUUECKME NOKA3aTeNM MCNONb3OBAHWS 3POLHPOBAHHBIX

nous B cosxose «[uoHep» KambiwmHckoro paviona Bonrorpagckon
o6n, (no Komnesy, 1970)

MMousa

Moxasareab p—— YR cpeae “ALRO-

| CMbITaf \ c4blTad CMNTas

Vpoxaft 3epHOBHIX, w/ra 10, 8 9,30 7,40 5,10
3arpatel TpyAa Ha 1 m,

yeJi.-IH. 0,15 0,18 0,22 0,33
H3pepxkH  NpOM3BOACTBA

Ha 1 ra, py6. 32,84 34,82 36,63 39,11
CebecrouMocTh 1 1 3epHa,

pys6. 3,04 3,75 4,87 7,66
CTOMMOCTb MNpPOAYKLUHH C

1 ra, py6. 59,40 51,20 40,60 28,10
Mpubbib (+) uau y6u-

Tok (—) Ha 1 ra, py6. +:936 -+1638 -+ 397 —11,01

CKOH BO3BBILIEHHOCTAX, B BricokoM 3aBoJkbe, Ha O6mem Cripre, B
NpHPEYHHX 30HAX CHOHPCKHX peK, ocoGeHHo O6u, MpThlmia, B npex-
ropesix U ropax Kpwima, KaBkasa, Kapnar, Ypana, Cpenneit Asun.

Dpo3us MOYB HAHOCHT OTPOMHBIA ymiep6 HallleMy HapOAHOMY XO-
351ICTBY, NpeXkJe BCETO CEJbCKOMY.

CMBIB M pa3MbIB IIOYB, CONMPOBOXKIAIOMHUICA aKKyMyJisilHeil oOTJIO-
JKeHull, YHHYTOXKaeT NallHH, CEHOKOCHI, nacTOulla, DpoaupyeMble nou-
Bbl €XEroJHO TepSIOT T'YMYyC, & C HHM a30T H 3JEeMEHTH 30JbHOro IH-
TaHHSA, B KOJHYECTBAX, NPEBOCXOASIIHX HOPMHI BHOCHMBIX B IOYBY
ynoGpeHuil Ha He3pOAUpYeMBIX NJollafsx. Bce 37O mpHBOJUT K CHH-
JKEHHI0O ypoxasi Bo3JeJbiBaeMblx KyJabTyp Ha 20..60% u GoJuee
(raba. 24.1).

OBparu co3pailor GoJbluixe HEYROOCTBa NpH NPOBEJEHHH BCEX BH-
IOB MNOJEBbIX paGoT, a pa3pacTasicb, NPHBOAAT K YHHUYTONKEHHIO XO-
357CTBEHHO HCIOJb3yeMOH MJOIAAH, pa3spylIaloT JOPOTH H AOPOXKHbIE
coopyxeHHusl. [IpoyKThl paspylieHusi nouBbl, o6pa3yiolluecs npu 3po-
3UM, BH3BIBAIOT 3aWJIEHHE BOJOXPaHMJIHLL H PycCes peK, 3aHOCAT Opo-
CHTEJIbHYIO CeTb, KaHaBHI, NPY/bl, XKUJHIIA H NpUycafeGHbe CTPOCHHS.

C 3po3ueil OYB B rOPHHIX pailiOHaX CBfA3aHH pa3pylUHTe/bHHe ce-
JieBHe NOTOKH. JIBHrasicb ¢ GOJIbLION CKOPOCTbIO, OHH CHOCOOHH Ie-
peMelaTh OTAe/IbHbBIE KAMHH Maccoit go 10 T.

CeJieBHe TOTOKM pa3pyLIalOT HaceJeHHble INYHKTH, THAPOTEXHH-
gecKue COOpPYIKEHHS, KeJe3Hble M IIOocCeiHble MOPOTH, 3aHOCAT IeH-
Hble CeJbCKOXO3SAHCTBEHHBIE YroAbsi H NpPeACTABJAIT ONACHOCTb IJIA
JIOeH H XKHBOTHHIX.
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Pa3BuTHIO 3p03HH cNOCOGCTBYeT BCHALIKa M PSJOBOM IIOCEB BJIOJb
CKJIOHOB, a TaKXe paclamka KPyTHX ckJOHOB GoJee 10...15°, neypery-
JIHPOBaHHBIH BHINAc CKOTa H GecnopsiiouHas BhpyOKa Jieca.

Dpo3usi mouBs, HayaBlIasiCs B [JOPEBOJIOIHOHHOe BpeMs, B EBpo-
nefickoit yactu CCCP oxBarbsiBaet g0 50 MJIH. ra.

Kaxjaomy THny noYBH COOTBETCTBYeT CBOHl XapaKTep 3PO3HOHHO-
ro npouecca. [IpoTHB 3p03HH OTHOCHTE/BHO MEHee YCTOHYHBH IOYBBI
crenell H 6oJiee YCTOMYHBHI NOYBH BJAXKHBIX O6JacTeil BCAEICTBHE HX
60J41b1I0T0 3aJE€PHEHHS.

B03MOXKHOCTb CMBIBA B 3HAYHTEJbHOH CTENEHH 3aBHCHT OT YKJ/OHA
MecrHoCTH. Passnualor cMbiBbl: c1abulii (yroa HakjioHa Menbiue 3°),
cpenuuit — 3...5, cubHBI — 5...7, oueHb CHJIbHHIHE — 7...10°.

ITo cremeHH CMEBITOCTH 3POIHPOBAHHBIE MOYBH KJIACCHOHIUPYIOT
cjaepyomum obpa3oM: 1) ciaabocMBITHIe (CMBITO MeHblIe MOJOBHHH
ropusoHta A;); 2) cpelHecMBIThie (CMBITO 60Jjiee NOJIOBHHBI FOPH30H-
ta Ai); 3) cuiabHOCMBHITHE (pa3pylieH Becb ropusoHt A;); 4) oueHb
CHJIBHOCMBITHIE (pa3pylieHb ropu3oHTH A; u B).

UeM Kpyue M IJiHHHee CKJOH, TeM GoJjee pa3pyuiHTe/qbHa paboTa
Bosk. IOXHble H BBINYKJble CKJIOHH CHJIbHEE 3DOJUPYIOTCS.

24.2. BerpoBan 3po3us

BerpoBasi 3po3usi Habawojaercs yalle B 30HAX HEYCTOHYHBOro yB-
JaXKHEHHs, B 3aCyLUIHBHIX 006J1acTsX, 0COO€HHO B NYCTHIHAX H MOJY-
nycTHHAX. BeTpoBasi 3po3usi nposiBAsieTcss B BHIEe MecTHOro (mosce-
JHEBHOr0) pa3BeuBaHHS (HedJISLHH) M NBUIbHBIX (4E€PHBIX) Oypb.

[MebHble 6ypu HauboJiee pacnpocTpaHeHH I0XHee JuHuN bBaarta —
Kpemenuyr—IlonraBa—XapokoB—bBanamos—Kyii6uimes—Ydpa— Ho-
BoTpounk—Marnutoropck—Omck. Ocob6eHHo 6oJablioi  yumep6 OHH
npuunHsilor B CeBeprHom Kasaxcrane, Bawkupuu, B CraBpomnoJs-
ckoM U KpacHomapckoM Kpasix, Ha I0ro-BOCTOKe YKpauHH], B 3aBOJIXKbe
H B CTeNHbIX pailoHax 3anajgHoll u BocTrounoit CuGupHu.

PaspymntenbHoe MexaHHYecKoe BO3JEeHCTBHe Ha IOYBY BO3AYLI-
HbIX NOTOKOB NOCTHraer GOJIbIIMX pa3MepoB. BerpoBas 3posuss Mo-
XeT NPOHCXOJHTb BECHOH, JIeTOM, OCEHbI0 H 3HMOH Jaxe NPH cJaabHIX
Berpax (5 M/c) moboro Hanpasienus, OJHaKO uyaille BCEro OHa Mpo-
ABJsgeTcss Npu CcUIbHHIX Betpax (15..20 m/c) BecHoii, Korga mouBa
B3pbIXJIeHa Ha OOJIbIIMX IJIOIIAANAX, a CeJbCKOX035HCTBeHHbIE KYJbTY-
pHl He ycneJu elle Pa3BHTbCA H He NpeJOXpaHAOT NOYBY OT BHAY-
BaHHA, U JieToM (NpeHMYLIeCTBEHHO Ha NapaX M Ha NOJAX, 3aHATHIX
NpONalIHBIMH KyJbTyPaMH).

HeiicTBue Betpa ciabee MpoOsBJASETCS Ha BJAXKHOH nouse, o6Jana-
1ollell yBeJHYEHHOH CBSI3HOCTBIO, e YCKOPEHHBIl pPOCT pacTeHHi cno-
co6cTBYyeT GHICTPOMY CO371aHHIO NMOYBO3aUIHUTHOIO nokpoBa. IIbuIbHEIE
6ypn pasBHBAIOTCS IIPH OYEHb CHJIBHBIX BETPax, KOTOphle NOAXBAaThl-
BAalOT H NEPEHOCAT Ha 3HAUYHTEJbHbIE PACCTOSHHS MEJKHe NOYBEHHbIE
gacTHLb. 32 OAHH-IBA IHS OHH CHOCAT HOBOJIBHO MOIUHBIE CJIOM Jaxe
CYMJIHHHCTOH paclblIeHHON MOYBH U ry6GAT NOCeBbl Ha 6OJBLIMX IJIOLLA-
4s1X. ITbiabHBle 6ypH nmpHHOCAT 6OJBLIOH Bpej CEJbCKOMY XO3SIACTBY,
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OHH MOBPEXKJAIOT NOCEBbI, MECTAMH MOJHOCTBIO CAYBAIOT T'yMyCHBIit
ropu3oHT. TeppuTopus, NOJABEpraloulasicsi NbIIbHBIM OypsAM, HHOrAa
npocTHpaetcs B AJHHY H WHPHHY 1o 1000 kM u GoJee.

IloBcenHeBHass (MecTHasi) 3po3ust NporeKaer Ge3 NBLILHBIX GYpb;
OHa MEJJIEHHO, HO IIOCTOSIHHO pa3pylHaeT INMOYBY, OCOGEHHO CHJBHO
nposiBJ/sAsCb Ha cKaoHaxX. I[Ipu 3TOM MOryT BO3HHKHYTh Tak HasbiBae-
Mbl€ CMEPYH H T03EMKH.

B nepsoM ciiyuyae BeTep MOJHHMAeT YAaCTHYKH NMOYBH Ha GOJbLIYIO
BLICOTY HajJ maiuHeil, o6pasys CTOJOBI NBLIH, BO BTOPOM — 4YacCTHI(BI
HOAHUMAIOTCS Ha BHICOTY A0 1,5 M, mepenBurasicb cKaukoo6pasHo HJH
GBICTPO MepeKaThiBasCh 10 NMOBEPXHOCTH 3eMJIH H NOBpexnaas (3ace-
Kasi) Ha CBOEM MYTH CeJbCKOXO3SHCTBEHHbIE KYJbTYpHI.

24.3. Mepsbi 60pb6bl ¢ 3po3melt

IMpenynpexnenue 3po3uu u 3¢ dexTuBHasg 6opb6a ¢ Hell BOZMOXKHBL
TOJBKO B TOM CJiyyae, KOrja HPOTHBOSDO3HOHHBIMH MEpPONPHATHAMHU
OXBayeHa BCfl 3€MeJibHas TEPPHUTOPUS — OT BOJOpasjena Jo pycaa
peku.

Bopbe6a ¢ spo3ueit nous nosKHa GbITh HanpaBJ/eHa rJaBHbiM o6pa-
30M Ha yCTpaHeHHe NPHYHH, NOPOXKAAIOIIHX €e, a He TOJbKO NPOTHB
nocaeiCTBUH 3TOro siBaeHus. [asg 9Toro paspabaThiBAIOT KOMILIEKC
NIPOTHBO3PO3HOHHBIX arpoOTeXHHYECKHX, JIeCOMEJHOPATHBHBIX H T'HIpPO-
TEeXHHYECKHX MepONpHATHH Ha OCHOBe Hay4yHO-0O0CHOBaHHOH OpraHu-
3allMH 3eMeJbHOH TepPHTOPHH.

SITOT KOMILJIEKC H CHCTEMa MEpPONpPUSITHH HOJXKHBI COCTOSITh H3 3a-
IIMTHl TTOYB BOAHOro GaccefiHa NMyTeM CO3JaHHS JIeCHBIX H JIYTOBBIX MO-
JIoC, BOCCO3IaHNsl CTPYKTYPHl NOYB H yNpaBJeHHs KYJAbTYPHBIM MHKpPO-
penbedom npH o6paboTKe NOUB, a TakKkKe yCTPOHCTBOM KaHaB, BaJos,
Teppac, NJOTHH, 3aNpPyA, BOXOOTBOASIINX H BONOMNOIJIOIIAIOUIHX CO-
opyxeHu#i (JOTKOB, JNOXKOHH, BOLOCJIHBOB, KPOTOApPEH, wLiesell) A/
peryJHpOBaHHsI MOBEPXHOCTHOrO CTOKA.

MeponpusTtus no Goppbe ¢ 3po3uell AeJdIT Ha ABe TPYNNH: mac-
CHBHble — MNpOGHUIAKTHUECKHe H aKTHBHBIE, AKTHBHble Mephl GOpPbLOBI
6a3upyloTcs riaaBHBIM 00pa3oM Ha HHXKEHEPHbIX MpHeMax Npeaynpex-
I€HHS] BO3HHKHOBEHHS 3po3uH (KpemJieHHe CKJIOHOB H JHa OBpAros
JIeDHHHOH, KamHeM, GeTOHOM, YCTPOHCTBO mnepenajoB, JIOXKOHH, Tep-
pac, 3anpyn, njiotHH u T. A.). Ciola OTHOCHTCS Takke GOPO3JOBaHHE
H CO3JaHHEe HCKYCCTBEHHOrO MHUKpopejbeda, phiXJeHHe INOYBHI, YHHUTO-
XeHHe MOYBEHHOH KODKH, KOHTYpHas Bcnallka, Ge30TBasbHas Bcrall-
Ka, yCTPOHCTBO OrpafMTeJNbHBIX KaHaB H BaJHKOB, 3aKpelljieHHe pacTH-
TeJIbHOCTBIO, N0XKJeBaHHe, NOANIOYBEHHOE OpPOLICHHE.

OnuuM u3 s3ddeKTHBHBIX H Haubosiee MOCTYNHBIX BHIOB MPOTHBO-
3DO3HOHHON arpoTeXHHKH sBJigeTcs 3s6/eBas Bclallka, KyJbTHBaLUs
(KpoMe noceBHO1) H pPALOBOH NMOCEB HJH NOCAJKa CEJbCKOXO3SHCTBEH-
HBIX KYJIbTYp INonepek cKJOHa. Boposnbl, rpe6uu U cPOpMHPOBABILH-
ecsl PAAKH PacTeHHH 3afepIKHBAIOT CTEKAIOIIYIO Ha MOBEPXHOCTH Hall-
HH BOZAY, yMeHbllIasi TeM CaMbIM CMLIB H Pa3MbiB IIOYBHIL.

BaxkHoe NpOTHBO3pPO3HOHHOE MEPONPHITHe — MEPEKPECTHHIH CeB,
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24.2. NpotnBo3pO3MOHHAA pPONb PasnMuHbIX cnocoboB noceBa 03MMOMN
nweHuubl Ha nonsx J[oHeuxon o06NACTHON CENbCKOXO3ANCTBEHHOM ONbITHOM
CTaHUMM NPM BbINAREHWM NIUBHEBOro RoXAs 50 mMm

(aanHbie K. Jl. Xonynska, H. K. LUukynes)

CMbIB 1104BbI NIPH pa3- CwMbiB mOYBLI NIPH pa3-
Paccrosiuue ARYHBIX cnocobax noce- | pacerosumue AHUHBIX cnocobax noce-
ot Bopopaa- | KpyTHana Ba, M%/ra ot Bonopas- | KPyTH3Ha Ba, M%/ra
neaa, CKNOHOB, nena CKJAOHOB,
M rpan. sroan | mone- | mepe- M rpaa. saoap | Aione- | nepe-
cknoua | PSK | Kpect- ckaoua | PeK | KpecT-
CKJAOHA | HBIW CKJAOHA | Hbl#
100 1,0 - — — 250 50 93 23 1,4
150 1,5 — — —_ 300 9,5 158 | 5,2 4,0
200 2,0 22 | — — 325 12,0 334 | 91 7.5

NpH KOTOPOM AOCTHraeTcsi 6ojiee paBHOMEPHOe Pa3BHUTHe KYJbTYpHBIX
pacTeHH#l M Jiyyllas, 4eM INpH psaoBoM (Tabu. 24.2), saimura nous
OT BOAHON H BETPOBOH 3pPO3HH.

BaxkHoe 3HaueHHe B GopbOe C 3pO3HeH NMOYB HMEKOT OpraHHYecKHe
¥ MuHepajbHble ynoGpenus. Ky bTypHble pacTeHHs, BHIpOCIIME HA
yno6peHHOli nouBe, pa3BHBAIOT GoJiee MOLIHYIO KODHEBYIO CHCTEMY H
Gosiee rycTofl Haj3eMHBI MOJIOT, YJy4yllalT GH3HYECKHe CBOHCTBA
HOYBH, YTO B COBOKYIIHOCTH CHOCOGCTByeT Jyullleii 3aliuTe ee OT
3pO3HH. ‘

[IpaBusbHEE ceBOOGOPOTH ¢ MHOTOJIETHHMH TpaBamu (Tabu. 24.3)
NOBHIIAIT MJOJAOPOAHE CMBITHIX NMOYB, a TAKXKe BbIMOJIHAIOT NPOTHBO-

3PO3HOHHYIO (GYHKLHIO.

24.3. BnusiHme pacTUTENLHOCTM Ha CMbiB YEPHO3@MHOK NOUBbI
(no I A. Yepemucunosy)

Xapaktep Yxaou, Crtok BOAbI CMbiB nOuBH
3eMJIeNoAL30BAMS rpan. clra, a clra 1
MHoroJieTHHE TpaBHl
BTOPOrO rOfa 3KH3HH 5,5—7 3020 4,1
Osumas niueHHna 5,6—7 3700 8,0
Kykypysa, mnocesiHHas
[OnepeK CKJOHa 5,5—7 4200 15.7
Pauunit nap 5,5—7 7500 49,9

B 6Gopnbe ¢ BeTpoBOil 3po3Hell 3((HEKTHBHB arpoTeXHHYECKHE Me-
ponpusATHS, HanpaBJ/ieHHble Ha yBeJH4YeHHe H COXPaHeHHe BJIaru B
nouse H ofecrneueHHe NOCTOSHHOH 3alUTHl ee¢ IOBEPXHOCTH pPaCTH-
TeJIbHBIM NOKPOBOM OT BbILyBaHHS.

HapgexHblit crioco6 3allHThl NOYB OT BETPOBOH 3PO3HH — IIOCKO-
pe3Has o6pa6orka. IIpn Takoit 06paboTKe Ha NMOBEPXHOCTH NOYBH OC-
TAIOTCS CTEPHS M NOXKHHBHble OCTATKH, KOTOphIe NPensTCTBYIOT CAyBa-
HHIO CHera, yBeJTHUYHBAIOT 3anachl BJIArH B NOYBE.

U3 npyrux npHeMoB GOpbOHI ¢ BETPOBOH 3PO3HEH MOXKHO OTMETHTH
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CILJIOIIHOE H TIOJIOCHOE OCTaBJIeHHE CTEPHH Ha BHICOKOM Cpe3e, CHelld-
a/IbHbIe TIOCeBBl JIMHHOCTEGJIEBBIX KyJbTYp (IOACOJHEYHHKA, KyKY-
PY3H H Ip.), co3/laHHe UIEPOXOBATOH MOBEPXHOCTH NAlIHH npu ee 06-
paGoTke u moceBe. BakHOe 3HAaueHHe WMEIOT CKAThle CPOKH moceBa
AAPOBBIX KYJbTYD ¥ GHICTpOe MOSBJEHHE BCXOJ0B, 0GeCHeunBaoIne 3a-
IIHTY MOYB OT BETPOBOI 3PO3UH.

K npenynpenurensusiM MeponpuaTHiM oTHOCATCS NPOTHBO3PO3HOH-
Hasi OpraHu3allisi TEPPHTOPHH KOJIXO30B H COBXO30B, pa3MelleHHe
YrOAHM C y4eTOM NpefynpexJeHusi BO3MOXKHOH BOLHOH M BETPOBOI
3po3uH, obJieceHHe OBPAaroB M pa3BeHBaeMBIX NECKOB,

BosblmuHCTBO M3 paccMOTPEHHBIX NPOTHBO3PO3HOHHBIX [IpUEeMOB
NPHMEHSIETCS] NMOYTH BO BCEX NOYBEHHO-KJIHMAaTHYECKHX 30HAX CTPaHBI,
T. €. 9T0 MeX30Ha/bHble Meponpusrus. OLHAKO ecTb MEpONPHATHS,
KOTOpbl€ NMPHMEHSIOT TOJNBLKO B OlNpeJeJeHHBIX MECTHBIX YCJIOBHSX.

Coueranne MexX30Ha/bHBIX U MECTHHIX MepONPHSATHH o6pasyer
KOMIJIEKC NIPOTHBO3PO3HOHHBIX NIPHEMOB, SIBJASIOIHXCS YACTbIO 30HAJb-
HOW CHCTEMBI 3eMJIE/IeINS.

Tnaea 25. BOHUTUPOBKA U SKOHOMMUYECKAS OLLEHKA NMOuYB

s BBICOKO3()(EKTHBHOrO HCHOJB30BAHUS 3eMeJIbHOro (poHAa CTpa-
Hbl HeOOXOAMMBI KOJNHYECTBEHHBIH y4yeT 3eMesib M KauecTBEHHash HX
ouenka. KauecTBeHHYIO OLleHKY MOYB 10 MX CBOHCTBAM H NPOLYKTHB-
HOCTH Ha3hiBaloT 6 OHHTHPOBKO H. IIpy GOHHTHPOBKE yuHTHBAIOT
OCHOBHBIE CBOHCTBAa IOYB, UX NPOCTPAHCTBEHHOE pa3MelleHHe, BOAHHIH
pPeXHM, BO3MOXKHOCTH MEJHOPAalMH, a TaKKe MHOTOJIETHIOW CPeXHIOI0
yPOXKaiHOCTb CeJbCKOXO3AHCTBEHHBIX KyJabTyp. Ha ocHoBaHuM coGpaH-
HBIX JaHHBIX BBIYHCJASIOT KOJIHYeCTBeHHble nokasarteau (6ajjbl), Mo
KOTODHIM MOXHO COIOCTaBHTb pas3JiHyHble NOYBH, [lo onpegeseHuo
®. §1. TaBpuJIOKa, «... GOHUTHPOBKA MOYB €CTh arPOHOMHYECKAS] HHBEH-
TapH3alius NOYBEHHOTO NJIOAOPOAHS B GaJiaxs.

BOHHTHPOBKY 1OYB NPOH3BOASAT IO BCEM CeNbCKOXO3SHCTBEHHHM
yroabsM (naliHe, CeHOKOcaM, NacTOUIIaM H MHOTOJIETHHM Hacaxne-
HHUSIM).

JaHHble GOHHTHPOBKH HCHOJIb3YIOT NpPH IJIAHHPOBAHHH CeJIbCKO-
X0351{iCTBEHHOr0 IPOH3BOJCTBA, Pa3paboTKe MeJHOPATHBHBIX NMPHEMOB,
PeKoMeHJallufl IO clelHaNu3alUd XO3AHCTB, CHCTEM 3eMJlefenusd,
CPaBHHTEJIbHOH OlleHKe NPOH3BOJICTBEHHOH [eATEeNbHOCTH XO3fHCTB,
arpoNnpoMBbIlIJIEHHBIX KOMIVIEKCOB H DElLIeHHH MHOrMX APYTHX 3ajad.

Meroauk GOHUTHPOBKH CYIIeCTBYeT MHOrO, HO OHH HCXOIAT M3
ctopmyaupoBanHoro B. B. JloKyuaeBbIM NOJIOXKEHHST O TOM, 4YTO INpH
CPaBHHUTEJbHO OlleHKe NMOYB HeOGXOAHMO OJZHOBPEMEHHO HCIOJIb30BaTh
JAaHHbIE TIO cpefHell MHOroJleTHell ypOXaHHOCTH CeJIbCKOXO3SHCTBEH-
HBIX KyJbTyp (I/15 NaXOTHBIX 3eMesb) HJH GHOJIOTMYECKOH HPOAYK-
THBHOCTH 3eMeJ/b (AJIsi KOPMOBBIX MJIH JIECHBIX YroAui) W JaHHbIE
CBOHCTB IIOYB, KOTOPble HMEIOT KOPPeJNSLHOHHYI0 CBA3b C HX NPOAYK-
THBHOCTbIO: TYMYCHPOBAHHOCTb, MOLIHOCTb T'yMYCOBOrO FOpPH30HTA, Me€-
XaHHYECKHH COCTaB, peaklusi, 3acO/IeHHOCTb, €MKOCTb MOFJIO-
IeHUs | Jp. ‘
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OnHako KOppessiliusl yKa3aHHHBIX CBOHCTB C YypPOXafHOCTbIO He
Bcerja TecHas H 3aBHCHT OT 30H U (OpPMHPOBaHHMS OCHOBHBIX PeXKH-
MOB TIQYB: BOJHOrO, BO3AYLIHOTO, TEIJIOBOro, MHTATeJIbHOTO H yCJIOBHI
oYB006pa3oBaHusl.

Haub6osnee KoppesupyoT ¢ ypoxKalHOCTbIO BO BCEX 30HaX CJACAY-
IolllHe CBOHCTBA MOYB: 3amachl ryMyca B NaXOTHOM H HOANaXOTHOM
FOpH30HTaX, COAepxXKaHHe ¢pakuuii Haa u GU3UYECKOH TIJIHHH. Pan
noKasareJjiei MMeeT BaXKHOe 3HaueHHe B ONpPeAeJeHHBIX 30HaX.

Hanpumep, B 30Hax JocTaToOYHOro yBJiaxKHeHHs 310 pH couesoii
BBITSXKKH, THAPOJIMTHYECKAasl KHCJIOTHOCTb, CTeNeHb HaChILIEHHOCTH H
CyMMa NOIJIOIIEHHbIX OCHOBAaHHH, 'PYHTOBOE M IIOBEPXHOCTHOE H3GhI-
TOYHOE yBJIaXKHEHHE; a B 30HaX HEJAOCTATOYHOIO yBJIaXKHEHHS] — MOII-
HOCTb T'YMYCOBOrO TOpPH30HTa, €MKOCTb IIOIJIOIUEHHS, KOJHYECTBO NO-
IVIOIEHHOT0 HaTPHS H JIEFKOPACTBOPHMBIX COJel.

B GoJblIHHCTBe cJyyaeB Bce NOKa3aTeJH CPABHHUBAIOT C 3TAJIOHOM
(onTHMaNbHBIM 3HAYEHHEM NpH3HAKa, npuHHMaeMbiM 3a 100 mau 50
6annaoB). DBajs Kaxaoro OLEHOYHOro IpPH3HAKa OIpelAe/sioT IO
dbopmyae

5 _ 3¢ - 100
’
3u
rie b — 6ananbn nousb; 3¢ — ¢akTHYECKOe 3HAUeHHe IPH3HAKA;

3M — 3TaJIOHHOE 3HaYeHHe NPH3HAKA.

Ilo ato#i e dopMyJsie BHIYHCAAIOT GalJbl H 10 YPOKAHHOCTH.

Ilo cymecTBylOmHM MeTOJHKaM 3TaJOH MOXKHO BHIOpaTh Ajs 30-
HBI, AJIS1 arporeHeTHYeckKoro psija MOYBHI, AJS pecnyOaHKH, AJs Beeil
crpanbl. IIpH 3TOM 3Ta/IoHOM CYHTAIOT CaMyio JY4iylo IOYBYy H el
JalOT MaKCcHMaJsibHOoe KoJauuecTBO GaJjuiioB (100), a BceM gpyruMm nou-
BaM B 3aBHCHMOCTH OT HX KayecTBa — MeHblle 6asjioB. Takyio lka-
Jy Ha3bBalOT 3aMKHYTO . [Ipy pa3oMKHYTOI mKaxe 3Tajo-
HOM cuHTalor HauboJiee pacnpoCTPaHEHHYIO CPEXHIOI NOYBY, KOTODOii
npucsauBator 100 unu 50 6anyoB, a ocTajbHble NOYBBI 10 CPABHEHUIO
¢ Helt 6yAyT HMeTb GOJIBIIYIO HJIH MEHbIIYIO OLIeHKY.

DBosee ToyHas KauecTBeHHas OLlEHKa 3eMeJsb NPOHM3BOLHUTCS MO XO-
3giictBaM, B Hel Yy4YHTHIBaeTcsl pefbed, 3pOAHPOBAHHOCTb, KJIHMAaTH-
yeckKne, THAPOJIOTHYECKHe M [Pyrde yCJOBHS C NOMOILUbIO BBEAECHHS
COOTBETCTBYIOIIHX NMONpPaBoyHbIXx Koad¢dHunentoB. Tak, no H. @. Tio-
MeHIeBy, TonpaBouHble KO3(®(HIUHEHTH pedbeda OYAYT ciEAylOLIHE:
paBHUHHHIT — 1, mepeceuennbii — 0,94, cuibHonepeceyennnii — 0,80;
JJIsl yueTa 3pOJUPOBAHHOCTH CJAaGOCMBITHIX noyB — 0,5, cpefHecMbi-
Toix — 0,2; 1Js NMONpaBKH Ha KJIHMaTHYeCKHe OCOOEHHOCTH DPEKOMeEH-
JIyeTcsl HMCIOJIb30BaTb THApPOTepMHYecKHe KO3(dHIMeHTH H T. A.

B pesyabraTe MOXKHO HOJYYHTb CPELHHMH G6aJly OUEHKH 3eMmelb
KOHKPETHOTO Xo3siiicTBa no ¢opMyse, pekomengoBannoit C. H. Tait-
YHHOBBIM:

5, -8, 48,8, 4 - +35,8,
S

-TTK, Kpgs Kip 1 T2 Ay
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rie b — 6anan xayecTBeHHOH oOueHKu 3eMmJaH; O, 62..6, — O6annsl
OTHeJbHBIX m0YB; S;, S..S, — mIoWanH, 3aHHUMaeMble 3THMH
nouBamu; S — obmaa miomwaae xossictB; I'TK, Kpg, Koy — no-
NpaBOYHBlEe KO3()(pHUHEHTH Ha THAPOTEpMHYECKHe, peJbedHble,
FHAPOJIOTHYE€CKHE H Apyrue ycJjaoBus.

Ha ocHoBanun GOHHTHPOBKH COCTaBJSIIOT GOHUTHPOBOUHbIE KapTHl,
B KOTOpPBIX OKYHTYPHBAIOT MAacCHBbl NOYB OJHHAKOBOTO GOHHTETHOrO
6anna uau onpeneseHHoro HHTepBaJa 6anmaos (90...100, 80..90, 70—
80 u T. 4.), T. e. GOHUTETHOTO KJacca,

DKOHOMHYecKasl OlleHKa 3eMeJb — NOHATHe GoJee IIHpPOKoe, yeM 60-
HUTHpOBKA. B ee 3aauy BXOJHUT onpeleseHHe X03siCTBEHHOH LIEHHOCTH
NOYBHI, €e 3KOHOMHYECKOro NaoAopoAus. [Ipu 3Tol olieHKe YyUHTHIBAIOT
60HHTHPOBOUHbIE 0aJs/bl NMOYBbI, penbed, KOHGUrypaUuio noJeid, 3ar-
paThl Ha NPOHU3BOJCTBO H TPAHCHOPTHPOBKY NPOAYKUuMH H Ap. Ho Ha-
CTOSIIIEr0 BPEMEHH HeT eJHHOH MeTOAMKH 3KOHOMHYECKOH OlEeHKH 3e-
MeJib, IpHYEM pa3Hble aBTOPBI NpeJJlaraloT pas3JHYHBIA MOAXOJ K 3TOH
npo6aeme, OfHH CYHTAIOT, YTO NPH 3KOHOMHYECKOH OlieHKe 3eMeJb
caenyer 6parb 3a OCHOBY BaJIOBOH A0X0J C €IHHHIB IVIOLIALH, APY-
rHe NpeasiaraloT YYHTBIBaTb HE TOJBbKO BaJIOBOH, HO M YHCTBIH [JOXOZ,
¢ oueHuBaeMoil moyBH. CyliecTBYIOT pas/iH4yHble MHEHHS H 00 ydere
nuddepennuaspbHoil peHThl. PacueTel mo Takoil OLleHKe 3e€MJIH 4acTo
BeIyT B [eHEXKHOM BBIpa)KeHHH, cyllecTByer MeTOAMKa BcecowosHoro
HayYyHO-HCCJIEOBATE/NbCKOTO HHCTHTYTA CEJbCKOTO XO3fHCTBa NO 3KO-
HOMHYECKO olieHKe 3eMJsiH B 6ansax, no BaJOBOMY H YHCTOMY LOXOLY
pacTeHHeBOAYECKON NpPOAYKUHH. Baninl BHUHCAAIOT TaK Ke, KakK H
npu G0HHTHPOBKE.

Jns 5KOHOMHYEeCKOH OLeHKH 3eMeJsib PaiHOHOB H o6JiacTell JOJIXKHBI
ObITh BBIOpAHH 3TaJIOHHBIE, THIHYHbIE AJIS JaHHOI MECTHOCTH, XO3sH-
CTBAa 1O YPOBHIO IIPOH3BOICTBA H WHTEHCHBHOCTH XO3fHCTBOBaHHS.

Bce mnaHHble KOJIHYECTBEHHOTO H KayeCTBEHHOTO ydyeTa INOYB BHO-
car B TocynapctBennbiii 3eMmenbHblit kagactp CCCP u yuuThiBalor
NpHM OpPraHH3allMH HCNOJb30BaHHA 3eMeJb, HX OXPaHbl, MeJHOpAllHH,
XHMH3allHH, NJIaHHPOBAaHHH HApOAHOro X03fAHCTBA, pa3MellleHHH H che-
HMaJM3alHH NPEeANPHATHH arponpoOMBIIIIEHHOrO KOMILIEKCa, a TakXe
pellleHHH JPYrHX HapOAHOXO3SHCTBEHHBIX 3a4ay.

BOHUTET MeJHOPHPOBAHHBIX MOYB (OCYLIEHHBIX, OpoLIdeMBIX) IO
CPaBHEHHIO C HEMeJHOPHPOBAHHBIMH 3HAYHTEJbHO BbIlle, YTO CBHIE-
TeJbCTBYET O LeJecoo0pa3HOCTH INPOBeJeHHS MEJHODATHBHBIX pabor
C TOYEK 3peHHS X IKOHOMHYECKOro IJOAOPOAHS H KaJacTpa.

Fnasa 26. KAPTUPOBAHME NMOYB,
MOYBEHHO-ME/IMOPATMBHBIE U3bICKAHMS

3ajaya MOYBEHHO-MEJHOPATHBHBIX HM3BICKAHHH — H3yu€HHe IIpH-
POAHBIX YCJOBHH H NOUB TEPPUTOPHI, HAa KOTOPbIX HaMmeuaercs Inpo-
BeJleHHe MeJIHOPATHBHBIX MEPONPHSATHH; MeJHOpaTHBHAs JHarHOCTHKA
NoyYB; pa3paGoTKa MpPOTHO3a BO3MOXKHBIX H3MeHeHHH CBOHCTB IOYB B
pesyJibTaTe OpOIIEHHS HJH OCYLIeHHS H 06OCHOBaHHe MEPONPHATHH IO
NOBBLILIEHHIO IJIOJOPOJHUS MEeJHOPHPYEMbIX 3e€MeJlb.
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Marepuadbl, NoJyYeHHAble B pe3yJbTaTe H3HCKAHHIl, HCIOJNb3YIOT
npu Bei6Ope YYacTKOB [AJs NpPOBEIeHHs MeJHOpauuii, paspaborke
KOMILJIEKCOB MEJIHOPATHBHBIX MEPONPHUATHH NPUMEHHTENbHO K MECTHBIM
NIOYBEHHO- KJIHMaTHYECKHM YCJOBHSM H PeXXHMOB 3KCIJIyaTallHH MeJH-
OpaTHUBHBIX CHCTEM.

OGCwas nporpaMma H3bICKaHHH BKJIOYaeT NPOBeJeHHe NOYBEHHOI
CHEMKH, YCTaHOBJICHHE NPHYHH 3a00/1aYHBAHHS, 3aCONIEHHS H APYTHX
ABJICHHI, BbI3BIBAIOIIHX HEOOXOAHMOCTb NPOBeJeHHs] MENHOPAIHU, H3Y-
4eHHe BOAHO-QU3HYECKHX ¥ XHMHYECKHX CBOIICTB MOYB M MOACTU/IAIONIAX
NopoJ, 0600IleHHe HMEIOLIErocss ONbiTa MeJHOPAUHi, arpONPOH3BOA-
CTBEHHYI0O H MEJHOPaTUBHYIO TPYNNHPOBKY nouB M Ap. Ha ocHoBanuu
NONy4YeHHBIX JAHHBIX COCTaBJSIOTCH MOYBEHHO-Me/JHOPATHBHble KapThi,
mMacwtal KOTOPbIX 3aBHCHT OT KOHKPETHOH 3ajJauyH uCCJeLOBaHMil,
CJIOXKHOCTH NOYBEHHOrO NIOKPOBA, BHAA H CTAIHU NPOEKTHpoBaHus. [as
paspaboTku ofuiedl cxeMbl MeJHOPAlUHH CHEMKY BeAyT B MacluTabe
1:10000 000 umu 1:2000 000, nis TeXHHYECKOro NMPOEKTa IO CTPO-
HTEJNbCTBY OCYUIMTEJbHBIX HJIH OPOCHTENbHEIX CHCTEeM — B MacliTa-
6ax ot 1:200 go 1:50000. M3sickauusi NpOBOAAT Ha OCHOBE TOIO-
rpagHYeCKHX KapT COOTBETCTBYIOILEro MaclutaGa, onpefelsiomero
cpelHee KOJHMYECTBO NMOYBEHHBIX pa3pe3oB Ha 100 ra. OxHoBpeMeHHO
€ NCYBEHHO-MEJHOPATUBHBIMH KapTOrpadMieCKHMH H3bICKAHHSIMH OCY-
L1EeCTBJAIOT 60TAHHYECKOe H KYJbTYpTeXHHYECKOe KapTHPOBaHHe.

[ToyBBl HM3yyalOT Ha OCHOBE MOP(OJIOTMYECKOr0 OMHCAHHSI MOYBEH-
HbIX paspe3oB raybunoit 150..200 cM, or6opa M nocjelyioliero aHa-
Jin3a MoyBeHHBIX 06pasnoB. OCHOBHBIE pa3pesbl 3aKJAaAblBalOT B HAH-
0oJiee THNHYHBIX, XapaKTepHbIX MectaxX. [lJig yCTaHOBJIEHHS M YTOU-
HEeHHsl TPaHHIl Pa3/JHYHBIX MOYB 3aKJAJbIBAIOT KOHTPOJbHBle paspesbl
rny6unor 75..125 cM (mo Havasa MaTepHHCKO# NMOPOAbI) u MPHKOI-
K ray6uHoi 25..75 cM. HMx o6blyHO pasMellaloT MeXAy OCHOBHBIMH
paspesaMH, B MecTaXx IHpeAnoJiaraeMoii CcMeHBl OJHOH IIOYBHI
LpYyTo#.

MarepuHncKue M NOACTH/IAIOLIHE OPOABI BCKPHIBAIOT 6YPOM B Cpei-
HeM [0 IJyGHHBI 5 M.

Ha ropdsannkax npoBoasiT nocnoiinyio uepes 35..50 ¢cM 30HIHPOB-
Ky topba 6ypamu I'manepa mnu HHcToda no MunepasnbHOro AHa.

BonHo-pu3nyecKHe CBOMCTBa NOYB ONPENENSIOT Ha CHELHAJbHBIX
nJ0IafAKaX, Pa3sMelleHHbIX Ha OCHOBHBIX DPa3HOBHIHOCTAX IIOYB Mac-
cuBa, B HaubGoJsiee XapaKTePHBIX MeCTaXx.

IIpu o6cnenoBannu ruapoMopdHBIX HOUB, MOAJEKAIHX OCYLICHHIO,
yCTaHaBJAHBAIOT, KAaKHe BOJAbl BRI3HIBAIOT NepeyBJjakHeHHe moyB (aT-
MochepHble, NOBEpXHOCTHOTO CTOKa, NMOYBEHHO-TPYHTOBBIE, TPYHTOBHIE,
NaBOJKOBEIE), ONpeAensioT THI BOAHOro nurauus. Kpome toro, oco6oe
BHHMAaHHe yAeJSIOT H3yYeHHI0 HOBooOpa3oBanuii (dopma, uper, NmJiIoT-
HOCTb H Jp.), LIBETOBBIX IIPH3HAKOB OIJIe€HUS, BrIpaxkamouuxcsa B GeJe-
coBaro#i, GeJseco-cepoil, roay6oBaTO-cepoil, CepoBaTO-CH30M, rosay6o-
BaTO-CH30H M 3e/IeHOBATOH OKpacke, U NpHYHH 3a6osauyHBaHHsd, NpO-
HCXOXIEHHS, COCTaBa H peXXMMa FPYHTOBBIX BOA H IP.

O6pasubl [AJsi aHaJM30B B MHHEDaJbHBIX NOYBaxX OTOHPAIOT IO
reHeTHYeCKHM rOpH30HTaM, a B TopdsAHbIX — uyepe3 10...15 cM po ray-
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6unnl 0,7 M, pexe B 3aBHCHMOCTH OT craturpaduu TtophsiHHKa —
ray6:xe.

B o6pa3unax aHa/IH3HPYIOT MeXaHHYECKHH H arperaTHblii CoOCTaBHI,
4KTHBHYIO H NOTEHIHAJIbHYIO KHCJIOTHOCTH, TYMYC, HOIJIOLIEHHBIE OCHO-
BaHHUs, NJIOTHOCTb, MAaKCHMAJIbHYI0 MOJIEKYJSIPDHYIO BJIaroeMKOCTb,
COepKaHHe KasblHs, JKeJle3a M NOABHKHBIX 3J1€eMEHTOB MHHepaJb-
HOTO MHUTaHHSA pactenuii. B TopgsanuKax, KpoMe TOro, onpenensior 6o-
TaHHYECKHH COCTaB, 30HAJBHOCTb, COCTAB 30JIbl.

Ha nnowankax njst onpeneseHdss BOAHO-GH3UYECKHX CBOHCTB M
MOHOJIATaX NOJYYaloT 00GbEeMHYI0 Maccy, MOJIHYIO, HAHMEHbLIYIO, Tpe-
AEJbHO-TIOJIEBYIO BJIarOEMKOCTb, BOJOOTAAYy, CKOPOCTb W BBICOTY Ka-
NHJIISIPHOTO NMOJAHATHS U HCHAPEHHEe C MOBEPXHOCTH IOYBHI.

IIpu o6cnenoBanuy MaccHBOB, MOMJIEKALIMX OPOLICHHIO, 06PAIIAIOT
TaKxe BHHMaHHe HAa JHHAMHKY IPYHTOBBIX BOJ H MX MHHEpaJM3allUIO
C 'TOYKH 3peHHs ONAacCHOCTH NMOXHATHS 3THX BOJL H BTOPHYHOrO 3acoJie-
Hus. [l 3Toro ocoGeHHO TLIATENbHO H3YyYalOT XHMHYECKHe MOKa3a-
TeJM NOYB (HaJIHYHe cOJieH, HX COCTaB, AHHAMHKY, riy6uHy 3aJjiera-
HHS M T. I.), XapakTep BHIIEJaYHBAEeMOCTH, T. €. IIPOMBIBAEMOCTH
NOYB OT BOAOPACTBOPHUMBHIX coJiell. BaxkHo Takke 3HaTh e€MKOCTb IO-
TJIOLIeHHS], KOJIMYECTBEHHble H KayecTBeHHble II0Ka3aTeJd CTENEeHH H
XapakTepa HacChIIUEHHOCTH OCHOBaHHSIMH. UTOGH onpenesuth crocoGbl
noJuBa, AJUHY 60pO3J], HHTEHCHBHOCTb AOXK/sS, NMOJHBHBE H IPOMBIB-
Hble HOPMBI H [pyrHe MepONpHSTHS, CBSI3aHHBIE C OPOILEHHEM, H3yya-
10T BOAHO-(DH3HYECKHe INOKa3aTeJH IMOYB: MeXaHHYEeCKHH H arperar-
HBIA COCTaBBbl, MOPHUCTOCTD, NOJIHYIO H HAHMEHBIIYIO BJIar0eMKOCTh, MaK-
CHMAaJIbHYI0 FMTPOCKONHYHOCTb, CKOPOCTb BNUTHIBAHHS, PHJIbTPALHH BO-
Ibl H NpoMayHMBaHHs nouBH. Mccienyior u BhICOTY KaNHJISIPHOH Kaii-
MBI NPECHOH BOABI H COJIEBHIX PacTBOPOB, CKOPOCTb HX NepeiBHIKEHHS
B M0YBe, 3anachl NPOLYKTHUBHOH BJIard H BJaXHOCTh 3aBsgaHus. Bax-
HO NOJIyYHTb CKOPOCTb HCIIAPEHHS ¢ NOBEPXHOCTH MOYBHI M TPAHCIH-
palHio pacTHTeJbHOCTbIO. [lJisi mpefoTBpalleHHs OTPHIATENbHBEIX NOC-
JIC[ICTBHH OPOIIEHHS COCTABJSAIOT NPOrHO3bl BO3MOXKHOI'O BTOPHYHOrO
3acoJIeHHS], OCOJIOHLIEBAHUs, 0COJIOeH s, 3a60JaynBaHus, OrJIeeHHs H
HAMeYalT MEPONPUATHS MO UX NPeOTBPAILEHHIO.

[To pesysnbratam nOYBEeHHO-MEJHOPATHBHBIX HM3BICKAHHH COCTAaBJIfA-
10T NOYBEHHO-MeJHOPATHBHYIO KapTy, KOTOopas B CXXaToM BHAe Npel-
CTaBJIsIeT T'eHe3HC, JHTOJOTHIO H OCHOBHble CBOWCTBAa NOYB H NOACTH-
Jalouux nopol. B jereHme x KapTe falOT peKOMEHAAUHH IO HCHOJb-
30BaHHIO HCCJENOBAHHHIX NMOYB A0 H IOCJe NMPOBEAECHHS MeJNHOpallHH,
a TakXe YKa3blBaloT cnocob MeJHOpalHH.

Uro6H He meperpykaTb OCHOBHYIO KapTy, Hapsaily ¢ HeH cocTaBJifi-
IOT Apyrde KapThl M KaptorpaMmbl. Hanmpumep, kapTorpamMmbl (u3H-
YecKHX MoKasartejiefi nous, (GUJIbTPALMH, 3aCOJIEHHS, KHCJIOTHOCTH,
THIICOBAHHsI, H3BECTKOBAHUS, MOJUBHBIX U MPOMBIBHBIX HOPM, coaepKa-
HHUS JOCTYNHBIX PACTeHHAM 3J€MEHTOB MHHEPaJIbHOrO MUTAHHS H AP.

Ilpu o6cnenoBanuu GOJMBUIMX TEPPHTOPHH MOXKET NPOBOAUTHCH TaK-
XKe paliOHMpOBaHHE HX MO Pa3HbIM NPH3HaKaM (BHAaM BOIHOro NHTa-
HHUS, HEOGXOAMMOCTH OCYLIEHHsl, NPHUTrOJHOCTH IOJ OpOlleHHe, 3pOAH-
POBaHHOCTH WJIH TOJBEPXKEHHOCTH 3PO3HH H T.IL.).
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OpnHOBpeMEHHO C NOYBEHHO-MEJHOPATHBHBIMH HM3bICKAHUSMH IIpPO-
BOAAT KYJbTypPTeXHHUeCKHe H OoTaHHuecKHe obGcayxusaHHd. ITocaen-
HHE BBINOJIHSIIOT TOJIBKO [JISl €CTECTBEHHRIX CEHOKOCOB M nactbuil, Ko-
TOpHE HaMeyaeTcs YJAYYLIHTb C NOMOLIBIO MOBEPXHOCTHBIX MepOo-
NPHSITHH.

OueHKa KyJbTYPTEXHHUECKOIO COCTOSIHHS OCYILIaeMOH TE€PPUTOPHH
3aKJ/I04aeTcs B BHIABJIEHHH CJAeAYIOUIHX CBOHCTB:

JieC — MOPOAHBIN COCTaB, I'yCTOTa Ha 1 ra, nguaMerp B CaHTHMeT-
pax, cpenHss BHICOTA;

KyCTapHHK U MeJkoJecbe (mo 11 cm B jpuamerpe) — rycrota B
NpOLleHTaX 3aKyCTAPEHHOCTH; NHH HAa NOBEPXHOCTH W NorpeGeHHBIC —
nopoga, rycrora Ha 1 ra, puaMmeTp B CM, AABHOCTb PyOKH, e€cJH MO-
rpeGeHHble, yKa3blBaeTCs riy6uHa 3ajeraHus,

KOYKapHUK — BBICOTa Kouek (mo 25 cM, 50 cm u GoJsee), THN KO-
YeK, CTeneHb 3aKOYKapeHHOCTH;

KaMEHHCTOCTb — KOJIMUeCTBO KaMHe#l B M3/ra, ux AuameTrp, xa-
pakTep 3aJjeraHus (Ha NMOBEPXHOCTH, moJynorpe6eHHble, NOJTHOCTbIO B
3eMaie);

HaJIHYHe pacKOpYeBaHHOH JpeBecHHbl, sIM, KapbepoB, TrOpeshiX
TOP(PSHHKOB H JP.

Ilo pesysnbraTaM KyJbTypTeXHHYECKHX OOCJEJOBaHH{ COCTABJSAIOT
KYJbTYPTEXHHYECKYIO KapTy.

K nouBeHHO-MeJHOpPATHBHON M KyJbTYpTeXHHYECKOH KapTe NpHJa-
raloT OTYET, B KOTOPOM NPHBOJST BCE PE3YyJbTAThl HCCAEMIOBAHHUI, ONU-
caHuii pa3pe3oB, BeJOMOCTH oT6opa 0OpasLOB, XapaKTepHCTHKa KaX-
0N TaKCOHOMHYECKOH IOYBEHHOH pa3HOCTH, pe3y/bTaThl arpoXuMH-
YeCKHX M (H3HKO-XHMHUYECKHX aHaJIH30B, BOLHO-(pH3HYECKHe CcBOHCTBA
NOYB, aHAJIH3 KJIMMaTHUYECKUX ocobGeHHOCTel, reoMopdolioruio, penased,
MeJIHOPaTHBHYI0 OLEHKY NOYBEHHOTO NOKPOBa H PeKOMeHayeMhble Mepo-
NpHSATHS.

JlaHHble OTueTa, NMOYBEHHO-MEJHOPATHBHOH KapThl H KapTorpaMMm
SBJSIIOTCS OCHOBOH [/ pa3paboTKH MeJHOPATHBHBIX MPOEKTOB.

Hayuno-texHuueckuil nmporpecc paclIHpsieT BO3MOXHOCTH HHTCHCH-
¢HuKaluy NPHKJAAAHBIX HCCJAeJOBAHHH Hallefl nJaHeThl, B TOM UHCJE
ee NOYBEHHOro NOKPOBa.

[IpumeneHne aspodoTOCHEMKH, HCCAeIOBaHHe NOYB H3 KOCMOCA
NO3BOMIMT B OYyAyllleM HCIOJb30BaTh IIOJYueHHble pe3yJabTaThl mJs
O6OCHOBaHHSI H NOBLILIEHHS KauecTBa MeJHOpAalMH 3eMeJb, a TaKXKe
U1 pellleHHs 3ajay OXpaHbl H PalHOHAJbHOTO HCIOJb30BaHHA 3e-
MeJIbHBIX H BOJAHBIX PECYPCOB CTPaHBl B II€JIOM.
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