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llPEtUfCJIOBHE 

BKIIlO'IeHHe By-qe6HLIA: nnaa cne~HOCTH "Oxpaaa OKpYJK8lOm;eA: cpe

,lI;b1 H PaQROH8JII>Hoe HCnOJIb30BaHHe npHpO.D:HLIX pecypcos" xypca "XmmR OKpY

xanom;eit cpensr",nrpaiomero JlIDIOIYIO poJIL Bnonrorosxe HIDKeHepoB-3KOJIOrOB, . 

llOCTSBRJIO sanasy 06ecne'leHHll CTy~eHIOB yqe6HLIM nocOOHeM. tIaCTH'IHO 3Ta 

38.D:a'la 6WIa pemesa B 2000 ro.ny m.naHHeM noaroroaneaaoro Jl.H, Tparopse

BLlM H TJ1. liypeHHHOH y-qe6Horo noc06ID1 "XHMHll oKpyxcmom;eA cpema (aTMQ

c41epa, JIHTOc41epa)"[6], B xoropox CO.nep)J(HTCR HHctwPMllUHH 0 npeapameaasx 

38i-pJl3Hl1lO~ Bem;eCTB BaTMOCcllepe HB nO'IBe, HeOOxO):(HMall ):(JlR xaseerseaso
.	 . 

ro pemeaas npo6neM, CBJI38HHLlX C 3arpJl3HeHHeM m'MoccllepLI H nO'IBLI. B aa-

CTORIIJ;eM noco6HH pacCMaTpHBaIOTCJI rn06am.HLIe nponeccu, 3arparHB8lOIIJ;He , BClO 6Hoc4lePY, a TlUQl(e XHMIJIIeCKHe H 6HOXHMlJllecKHe npOU;ecCLI, npOTeKaJOIIJ;He 

B ranpoceepe, CoBPeMeHHLIe 3KOnOrH'leCKHe npo6neMLI B03HHKJIH B pe3yJILTaTe 

llJCTHBHOrO, HO saero HeKOMIIeTeHTHorO BMernaTeJILCTBa <[eJIOBeKa B CJIO)J(Hoe ne

peUJIeTeHHe B38HMOCBJI3aHHLIX XHMH'I~CKHX H 6HOJlOIWIecntx ~tieccoB, onpe

.neJUlIOIIJ,HX COCTORHHe 6Hoc41ephl, n03TOMY npa nonrorosxe noco6IDI HCnOJlL3Q

BaHLI HCT01JHHKH, aBTOpW KorOpLIX aHllJIH3l1pyJOT npH'IHHLI 3KOnOJ'HlleCKoro KpB

saca H paccMaTpHBIIIOT nyra H nepCneKTHBLI BLIXo.na H3 Hero. UeJILIO yqooHoro 

noco6HJI JIBJlJIeTCR saeceasenOCHJILHOrO BKJIana B'cllOPMHPoBaHHe KOMneTeHT

HLIX CneIIHaJIIICTOB B 06J1acTH oxpaasr OKpy)l(lUOIIJ,eA: cpe,LJ;hI H p8IIHOHaJILHOrO HC

n0JlL30BamUJ: npHpo):(HLIX pecypcoa, nonrorossa xoropux JIBJlJIeTCR B HaCTOJIIIJ;ee . 

BpeMJI O~ 03rJIaBHLlX npHOpHTeTOB BblcweH ID<OJILI. 

BnaronapioHlDKeHepa HJ1lIIO.C. l1B8HOBY, acnapaara II.M Mocyp H CTY

.neHTKY 113<1> E.B. MaKeeHKO aa6oJILmyIO nOMOIIl,b Bnonroroaxe PYKOUBCII K ne

'lam. Ilpaaomy rny60Icyro 6naro.napHOCTL npoeeccopy I'B, C~OMYII no

u;eHTY A.H. HHKOJllltBy 38 BHHMareJILHOe nposreaae PYKOUBCH H PJI.D: u;eHIn>IX 

3aMC'lllHld\. 

Ilpoeeccop H.B. BoJILcll 
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H pemenae rrp06neM oxpama H perYJIHPOBaHHll cocrosnas oKpYJltalOmeil cpensrBBE,$HDE 

)!(mID> H x03m<:TBeHH811 .newreJlJ>HOC'l'I> '1enOBeXa Hepll3PhlBHO CB~aHhI CHC

n0JIb30BaHHeM npllpO.nHJ>IX pecypcos H H3MeHeHHeM COCTOJIHHJl oIqlYJDlOIIJ,ei\ 

npUPO,!J.Hoi\ cpe~. 

):\B8,lJ,Utrl'J>di Bex 03HlIMeHOBaJICJI HeTOmiEO crpeMmeJIhHWM p83BHTHeM aayKH 

HreXHHKH, HO Hpe3KBM yxy.nmeHHeM 'Ka'lecTBa npupo)J,HoA cpena: 38I'P~HeHHeM 

In'MoccllepLl, I'H.!lPocct»ePLI H nO'IBLI, HCTOIIJ,eHHeM CblPbeBbIX H 3Hepre'l'H'leCKHX 

npRpO)I;H&lX pecypcOB, ocKY.nemteM etmYHLI H cllJIOPLl. 

COBOJCYIIHOCTb 3THX HenmtBaYx pe3YJlJ>l1lTOB. amponoremlOro Boo,m:ACTBHJI 

aa npupo,ny nOJIY'DDIa H83B8HHe 3XOJiOIWIeexoro IqlH3Hca. Bo aropoa nOJloBHHe 

~ro sesa npollBJIeHIDI 3KOJIOIWIeCXOro IqlH3Hca . npH06peJIH HB.CTOJIbKO 

rposaae c}lopMLI, 'ITO B03HHXJ1a yrpcsa HeTOJIbXO 3.n0POBblO, HO H CaMOMY cyme

CTBOB8HHlO 'leJIOBe'leC'rBa Be.JIH'IllibneA 3a.naqeli HayquO-TexHH'lecxoro nporpec

ca. CT8JJ0 npeBp&memte JDo6oro TeXHOJiOrH'l~xoro nponeeca B n:p8ICI1I'IeCKH 6e3

oixoAHWit peUHPKYJIBnHoHIIhIA nponecc. 3ro n03BOJIKI' 06ecne'UttL y,nOBJleTBQ

peaae n()'IJle6HocreA JIIO,lJ,eA 6e3 HCTomeHHJI npllpO,lI,HbIX pecypcos H yxy.nmeHHJI 
,,

COCTOJIIUUI oIqlYJK8lOmeA npup0,lJ,HoA cpe~, TO eers peaJIH30BaTb soanennmo 
. . . .' 

ycroAtnmoro Pll3BH"l'HJl 06mecrBa H 06ecne'lHTb TY rapMOHHlO BO B3aHMOOTHOWe

HHJIX '1eJIOBeKa H npRpO~, 0 XOTOpoA rOBOpHJI B.M.BepHa.ncIOtit B CBoeM yqeHHH 

o nooceepe - c41epe p83YM8. 

B pemeHHH noli rJI06aJILHoH 3a.ns'IH npH3BaHL1 ChITplITb Be.nymyro P0JlJ> 3Ko

nOIWIeCKH rpaMOTHL1e XHMHKH-Hccne.nOBaTeJIH If XHMHKH-TeXHonorn. B03HHXJIa ' 

He06xoJ(HMoCTb cro.nlUOOl H P83BHTHJI XHMHH oKpyx<aIOmeA cpe,lJ,L1 (3xonome

CKoA XHMHH) - HayKH 0 XHMlf'IecKHX nponeccax, npOTeK8IOJnHX B OIql)')KaIOmeii 

npllpO.nHOH cpene B CB~H CIOMeHeHHJIMH,BHOCHMbIMH B nee ,lJ,eneJIbHOCTbIO 'Ie· 

nOBexa. 
Co,neplKaHHeM XHMHH oKp)'JK8IOmeA cpe~ (XOC) JlBIDleTCli BL1llBneHHe HC

TO'IHHKOB nocryrmeHHJI Bnpaponayro cpeny 3arp~HlllOJnHX semecra, H3yqeHHe 

nyreA H MeX8HH3MOB HX pacnpocTPaHeHHJI, TPaHCcl>OPMaIJ,HH H HaKOnneHHJI B 

6Roc41epe. UeJIbIO XOC JlBJUleTCH C-OAeHCTIme HayqHo-TeXHH'lecKOMY nporpeccy 

rryrex rrOCTOmHOrO rrossnneaas 3cl>41eKTHBHOCTH HCrrOJIb30BaHHJI IlpHpO,lJ,HIdX 

peCYPCOB. 

H3 onpeneneaas XOC KaK HayKH eCTeCTBeHHo cnenyror ee BlIJKHeAmHe npa
\

XJI8,lJ,HbIe sanasa; 

1. P83pa6oTxa MeTO,lJ,OB cOKpaw:eHHJI amponoreaaax 3arp~Hemm (CM. npHJIQ

":eHHe 1 ). 

2. n03.HaHHe MeX8HH3MOB npRpO,1J.HbIX 6HOXHMH'leclCHX npQueCCOB H BnHJIHHJI 

na HHX P83JIH'ffibIX cl>llKTOpOB. 

-t 3. COCT8BJIeHHerrP0rH03oB nonycraaoro YPOBBJI amponoreaasx B03,lJ,eACTBd 

II BhIJlBneHHe nyTeA LJ;OCTHlKeHHJI sroro ypOBIDI. 

" H3 H3J1OOKeHHOro cnenyer, 'ITO XOC He MO)f(eT P83BHBlITbCJI R30JIHpOBaHHO H 

HMe.eT TecHYJO B38HMOCBlI3l> CUeJlLlM PJl.nOM aayx, K 'lHcny KOTOpblX npeane see

" ro cneayer OTHeCTH 3KonorHlO, aeopraaaaecxyro, opramrsecsyro, 4IH3H'1eCKYIO, 

:1 KOJIJIOH,D,HylO H aH8JIIffH'IecKylO XHMHIO, MHICp06Honormo, a TaJOKe TaxHe HayKH 0 
~. 

3e~e, KaKMeTeoponOrHJI, ranponoraa, reoXHMIDl, rrO'IBOBeLJ;eHHe, nllHJJ;lIIa4lTQ

seneaae a np. C8MO co6oA P83YMeeTCll, 'ITO npa pemeaaa rex HJIH HHbIX 3a,n;a'l, 

CB~aHHLIX C XOC, Heo6xo.n;HM0 ysarsrears 3XOHOMH'lecKHe acnesra. CTPaHL1, 

Y,lJ,eJIlllOIUHe ,lJ,OJDKHoe BH8M8HHe rrOLJ;I'OTOBKe CneIUf8JIHCTOB B 06naCTH XOC, ,lIQ

6HB8IOTCli H8lI60JIbWHX ycnexosBpaspemeaaa3KOnOrH'lecKHX H 3XOHOMH'leCKHX 

npo6~eM. 

.3a.na'leii XOC JlBIDlereli BL1JIBneHHe H H3yqeHHe p83Ho06pa3HL1X, nponeccon 

MHl'pawm XHMH'IeclCHX BemeCTB B CHCTeMe B03.lJ.YX - BOM• noxaa H HX npespa

memm non BJIHllHHeM reaneparypa, COJIHe'IHoro CBeTa, B03LJ;eHCTBHJI KOMrrOHeH

TOB oKp)')K8lOmeA cpe,lJ,bl H:lKIIBbIX OpraHH3MOB, a TaJOKe pJl.na npyrax 4lllKTOPOB. 

• B IJpHJlOlKeHHH 1 IllIH ClIHCOK TepMHHOB H noHJITHii,pacumpeHlll>di no cpaBHeHHIO C repaa

HOJIOraeH, HCnOlllt3OlIllHHOR B HaCTO~M yq:e6HOM noc06HH.B Hero BKJIlOlfeHbI HcnoJlb3yeMLIe 

B HllY'IHoR mrreparypeTepMllHl>I, 3HBHHe xoropux He06xo,llHMo CneUHllJIHCTlIM no oxpane OJ(

p)')KllIOlIleR cpensr. 
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Cne,nyeT yqHTblBllTb, 'ITO nOBe,lleHHe p8.3JDRHblX Bew,eCTB B oKpy1KlUOw,eA 

cpen B 3BatnrreJll>BOit Mepe 06yCJIoBJIeHo HX c}lmHKQ-XHMB'IeclCHMH CBOitCTBaMH. 
e 

CnC,II.OBIrfeJiI,BO, CDeWWIHCTbl B 06JIacTH XOC ,ll.OJJ)l(Hbl 06JI8,!I;8:fb 3H8HHeM c}lH

311Ko-XHMH'IcciCHX OCHOB P83HoOOplBHblX npoueCCOB MHI'PauBH H npeBpam;eHHll 

.~XBMB'IecJ(HX Bem.eCTB B oKpyJKlDOw,eA cpene. 

"~~'!C~' {
~{"',;--;'~$'~"-~"""'-.'''''' .',.. 

.;JrP:'i;. ':>o;jJt.;:~~ < ,'< •.. 

of, '!.: 
\./ 

" 
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, 1.. B3MEHEHHE COCTOJIHWI UPlIPO~Oit CPE,lUd DO 

BPEMEHH 

COCTOmHC npHpO,llHoit cpeaa nocrosaao H3MeHJIeTCJl no,Zl. ,lleACTBHeM npn

ponaax H amponoreaaax c}l8XTOpOB. P83JIHllHe MeJIC,ZI.)' HHMHB TOM, 'ITO non ~oo

\ ,I.lcitC'I'BHeM IlpHpO,II.HI>IX c}l8XTOPOB 6Hoc~a H8XO,ZI.HTCJl B COCTOJIHHH p83BHTHlI 

MWIJIHap.llhI JIeT, a mrreHcHBHoe amponorenaoe BOO,Zl.eitCTBHe 38 nepH6~ HC~C
( 

JIJleWdft CTOJIeTIDIMH, cnocosao nOCTaBlJI1) 6HOccllepy aa rpaas KaTacrpol\lbl. 

"~ 1.1. IIpBpo,ll,Bhle B3MeUeUBJI 

IIo npe,ll.CTaBJIeHIDlM, pa3,Zl.eJIJleMblM6oJILUIHHCTBoM yqeHbIX [2, 7, 11], npen

nOJIaraeTCJl,".'ITO HaJII8 lJ.!I8HeT8 00p830B8JlBCb nyTeM arJIOMep8lJ;Hll paccesaaoro B 

OKOJIOCOJIHe'lHOM npOCTpaHCTBe XOJIO,llHoro KOCMJI1IecKoro aemecrsa, B COCTaB 

soroporo BXO,IJ;HJlH B CBJl3aHHOM COCTOllHHH Bee XHMH'lecI<He 3JIeMeBTLI nepHO,Z{H

1lJCCKoA u6JIHUb1 ,l{.H.MeH,lleJIeeBa Ha ocaosasaa onpeaeneaas B3OTOnOB CBHH

ua B npeBHeiimHx noponax, coaepaamaxyP8H, IlpllpoAfIbIA BOOpaCT 3eMJIH onpe

,neJIJleTCJl B 4,6 MJIP,IJ;. JIeT. 

G 
B pe3YJlbT8Te nponeccos rpaBHT/llUIOHHOrO C:lKlmIll H panaoesraaaoro pacna-

All BLI,IJ;eIDlJIOCI> TeIUlO, Bbl3bmmomee qaCTH'lHoe pacDJIaBJIeHHe MarepUaJIa nnaae

ThI H o6p830BaHHe ra3OOOpli3HbIX BemeCTB. 3TH r831ll, BbUl:eJIJleMble ByJIKaHaMH B 

reseaae nepasrx 500 MIDI. JIeT Cym,eCTBOBaHHlI nnaaera, Cl\lOPMHpOBllJIH nepaas

HYJO lrI'Moccj)epy, COCTOmJ,yIO JO BOnOpO,lla, sonsaoro napa, MeTaHa, ceposonopo
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C~~oe CDllep__ lC_po•• 

PRe. 1. IbIKeReBRe co,!{epaalRRR DCJloPO,!{8 B 8TMOCtepe BO BpeMeBR 

1 

D.' 

K upoueccaa; BLl3h1BlUOIlJ,HM H3MeHeHHll IIpHpO,Il,HoA cpe)l,hl, OTHOCJITCJI 3tlM

nerpscenaa, BYJIK8HWleCKaJI lleJITemHOCTL, nepHOJJ;H'leCKHe H3MeHeHIDI KJIHMara, 

B0311eHCTBHe 6HOThI. 

3eMJIeTpJlceHHll, IIpH'IHHLI B03HHKHOBeHIDI XOTOpLIX erne He nOJllIOCThIO my

qeHLI, sa KopO'I'I<HAIIpOMexcyrOK BpeMeHH H3MeHJlIOTKapTHHy OKpY:JKIDOm;ero MHc. 

BYJII(8HH'IecKaJl,ZJ;eJITeJILSOCTh aaecna 60JILmoD BMall B MHoro06pll3He reono

mqeCKHX cPOpMa.mdi H rereporeanocrs 3eMHoii xopa, no BceH BepOJITHOCTH, 

ooJILm811 qaCTL OKe8HH'lecKoi:t BO)l,hl H r830B nepBH'IHOH aTMoccPepLI nOJIBHnaCL B 

pe3yJILTaTe ByJIK8HWleCKHX H3Bep:lKeHlrlt. 1'HnH'IHLIe ByJlK8HWlecKHe rll3LI co

,ZJ;ep:JKaT (no OObeMY) 79 % BO)I,HHOro napa, 12 % CO2, 7 % S02, 1 % N2 HI % B 

"'1 

····....fJa .1)[21]. 
••. :;' I ..... pe'J)'nTlDC ~ me.ll.lleBHO OOp83YeTCli C)J(e

:. IiIIa nBI CYporO opr8IDI'ICCJCoro BeDlCCTBB H BLI,l(eJDIeTCJI 250 

........CocrD ~ B 3H8'IH1'CJIJdIOA xepe H8XO,wnCJI 

.........C8mI. 
/.XIpaTep H ~ H.JMesemdi, npoHCXO~ HB 3eMJIe aa reonorase-

CKlIe nepHO,AJ.l BpeMeHH, OnPe,Il,eJDlJJlI Tame cParropw, KaK' H3MeHelllfK teOXHMH

qCCKHX, re<Mj)B3WlecKHX H MeTeopoJIOOOeCKHX ITapBMeTpOB, 3BOJIIO~ >KHBLIX 

OPraHH3MOB, 06HTaIOmRX B BO,Il,e H Ha cyme, a T8lOKe H3MeHeHHll rOMoreHHOCTU 

60oc,epLI B KJIHMaTH'IecKoM, XHMJIIIecKOM H 6HOnOIlfqeCKOM OTHomeHHH. 

B COOTBeTCTBHH C 3lUCOHaMH TepMO)I,HHBMHKH aa 3eMJIe C oommoA creneasio 

BepOJlTHOCTH IIpOHCXO,wn yBeJIHqeHHe 3JITPOOHH, HO 3TOT IIpo~e~ H,!J;eT DOCTe

neaso, a nocrynneaae COJIHellHOH 3HeprHH eme oomme ero 3aMe)l,JDleT. 

Ha samea nnanere 1Ip000KalOT KlUC ynoplJ)l,O'IHBlUOID,HeCJI nponeccsr, CBJI3aH

HJiile C nornomeaaea 3Hepl'HH, TlUC H nporasononosarsre IIpO~ecCLI, COnpoBO:lK

,Il,lUOIlJ,HeCJI ee Bw.neJIeHHeM. Hanpnxep, C nOrJIOmeHHeM asepraa nporexaer npo

necc cPoTOCHIITe3a, a C BhI)I,eJIeHBeM - npouecc pIl3JIO:JKeHHll opraaasecxax Be

meCTB MHKpoopraHH3MBMH. 

. 10 

na, OKCH,!I,OB yrnepona Koaneacanas BO)I,HHOro napa npaaena IIpHMepHO 4 Mllp.n. 

ner TOM}' HIl3a,n: K 06p83oBaHBIO nepBWnloA nmpoc4lepw. 

3KcnepBMeHTh1 nOJ(ll3LIBaIOT, 'ITO B aHa3p06Hh1X YCJIOBHlIX, xaparrepHhIX JUUI 

nepBH'DIoA aTMoccllePW, B03MOlireH a()HOTH'IecKHit canres MHOrHX oprasasecssx 

coe)l,llHemDt npa B03.1leitCTBHH ym.rpa4JnoJIeroBoA p~ CO,lIHQ3 H 3JIeICrpH

qeaeax p83PJIJlOB. 

MomIo npe.llD()JI8I'lrl'L, sro BMeHHO a()HO'l'H'iecm CHHI'e3 npRBen: K HaKon

.-.0 B lrIMocc)epe H rHJJ.POC~e opraHH'lecKHX semecrs B K~JIHqeCTBax, ,Il,OC

._ a ..B09IIDHOBeBU npllMH'rHBBJdX (IopM )J(H3HH. IT(3)I,Hee nOJIBHJIHCL 
. . 

... .-i.~~un. ICHCJIOPO.ll B nponecce 'OTOCHlITe38. Ha
.;~:. T' • opGQeCC ~ro OOoram.eHml nepBImloft: aTMOC'epw 
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CyMMe CO, H
2S, 

HCI, CH4, Ar. B pesynsrare ,lI,lIBTeJIbHhIX H3MeHeHHi% C$OpMH

poBarr8Cb secsaa pB3Hoo6p83HasI no COCTaBy TBep,nall o6oJIo'IKa 3eMJIH. IlepHo.nu:

qeCKHe H3MeHeHIDI KlIHMlfi'a B resenae, no xpaiiHeit Mepe, MHJIJIHaP.lUlJIeT conpo

BO)l(,l(aJIHCb nponeccaaa BblBeTPHBaHHJI, 3p03HJI H ()C8.)I()l;eHIDI asaecea 

3IDl'IHTem.Hoe B03AeitCTBHe aa COCTOJlHHe npUP0,lUlOit cpe,llhI OK83L1BaJIH sa 

nOCJIeAHHe 250 ~. JIeT H3MelWOm;HeCJI yCJIOBHlI npOTeI<aHIUI XHMB'Iecmx pe

8J([lHit B CBJI3H C qepeAOB8HHeM JIe,llHHK0BLIX H 60JIee rennsrx H BJIIDKIDaIX nepao-

AOB. 
B03,lleitcraBe 6HOTLI npOllBBJlOCb C B03P8CT81Om,eit HHTeHCHBHOCThIO. B· no

~e.zume·1,8. MllpA. JIeT. npBMepHO K 3TOMY BpeMeHH B nponecce cllOTOCHHI'e3a 

C1'UOOOpa3oBWB8l'I>CS 6oJn,me KHCJIOPOAa, qeM 3lITPa'IHBmCJI na oKHCJIeHHe He

. ~ Je1Q.CCTB, B eroKOllJ1emp8Q.llll B antoccllepe CT8JI8B03pacTIrrb. 

1IoI'.~. ..... yllltTp8l()BOJIcm>Boe H3JIY'1eHHe Comma OOOHOBJdit CJIoft, Be

"'b~BqfioJIce 600MmL JIeT TONY HlI3lJA H JlBHJICJI BIDKHhIM cllaK

._.'"«O~II:""""""'JoI·d·;,·'".;...···· ..". ~.I'. 
8IaM .eye DllJleJICPC"lHCJICHBYMH' tI1aK'1'OPaMH mMeHeHIDI COCTaBa ospy

/ .' 
o~ cpeJIW BM~, UK JIOIClllIbHLlA, TalC H rno6aJThHYi xapmcrep. 

1.2. ABTponoreBBwe B3MeBeBBil 

Maeurra6b1 H mrreHCHBHOCTh BooAeHCTBHlI qeJIOBeKa aa npapony HenpepLIBHO 

BOOpacr8JlH aa npOTJDKemrn BCeD: HCTOPHH P83BBTHlI senoeerecxoro 06m,eCTB8 

BMeCTe C pOCTOM qHCJIeHHOC1'H naceneaaa nnanera H ypoBHeM ero :reXHH'lecKOH 

BOOpYJICeHHOCTH. B APtBHHe H cpenaae aexa qHCJleHHOCTb HaCeJIeHIDI 3eMJIH 6L1Jl8 

OTHOCmeJILHOHeBeJIHI(a, ORa AOCTHrJIa nonyMBJIJIHap.lUl qeJIOBeX K 1650 rony, 

JIro.nu: OCBaHBaJIH 3eMIDO nOA IIaJIIHIO, OAOManIHHB8JlH )KHBOTHLIX, 3aHHM8"' 

JIHCb OXOTOitH pbl6HOit JIOBJIeii. BMeCTe C TeM, OHH BeJIH BOt:iHbl, ~())KasI aa

xonneaaae 6oraTCTBa, OTBoeBblBaJIH HOBbie 3eMJIH, Hcrpe6JIJL'IH neca, HO TeM He 

MeHee, AO HeAllIJRerO BpeMeHH qeJIOBeqeCTBo OK83b1BaJIO JIHIIIb JIOKaJIbHoe BJlHJI

HHe H8 BeJJlU<ldl xpyrosopor Bem,eCTB B 6Hoc$epe. 

13 

Ilonosseaae KopeHHblM 06p83oM H3MeHHJlOCb B ,ZJ;B3,lJ;IUl1'OM sexe. HaY'IHo

TeXHH'lecKHt:i nporpecc nponoxaa HOBble nyTH nepeuemeaaa Bem;eCTBH 3HeprHH 

B 6Hocl}lepe, aapymaiomae npaponaoe paBHOBeCHe H C03AaIOm;He cepsesayio yr

pooy He TOJILKO OTAeJIbHblM peraoaax, HO H scea6HocI}lepe B n;enOM. B03HHKllIOT 

H PB3BHBaIOTCJI HOBble BIUlbI HH,nyCTpHaJIbHOrO IlpOH3BOACTB8 - ManmHOcrpoe

HHe, aBtoM06HJlbHaJI IlpOMblIIIJIeHHOCTh, caMOJIeTOCTPoeHHe, aTOMIWI saeprera

xa, pll,ltH03JIeKTpOHHKa, XHMIfIIecXWI IlpOMLUWIeHBocn. H MHoroe ,iqJyroe. B cens

CKOM X03mCTBe npoaaomna rnyOOKHe nepeMeHbl B cropoay ero HH.nyCTpHaJIH

3aIJ;HH H XHMH3an;HH. KOJIHlleCTBO HCnOJIb3yeMlJlX BO BeeM YHpe yJi06pemdi H 

JUlOXHMHKaTOB HC'lBCJIJleTCJI B sameBpeMJI C01'HJIMH MBJIJIHOHOB TOHH. 

Pe3XO B03pOCJl8 H aapymana npapoznoe paaaosecae AeJITeJIbHOCTb qeJIOBeXa 

npa A06bJqe nOJIe3HblX HCKOnaeMblx, peryJIHpOBllHHH pes, C03A8HHH BOAOxpaHH

JIHm;. 

Bappa KOMMOHep [13, c.l26] npHXOAHT K BLlBO.ny 0 TOM, ~O rJIaBHasI npH'iJif

aa ICpH3Hca oxpyxcarom;eit cpe,llbl .COCTom B "CTpeMHTeJThHOM npeo6P830B8llHH 

TeXHOJIOrHHonpoH3BOACTBa, npoacmenmex nOCJIe BTOpoii MupOBOJi BOmu.r... Ha 

CMeRY crapoa xeaee npoAYKTHBHOit, HO H MeHee P83pyDIlITeJIbHOit TeXHOJlOrHH 

npHWJIa TeXHOJIOrHJI ooJIee npoAYKTHBH8.lI, HO OK83LIBaIOm,asI ooJIee Her8THBHoe 

B03AeiiCTBHe H8 oxpyxcaromyro cpeny. Kpasac oKpyx<aIOm;eii cpe,llbl - HeH36e1f(· 

HbIii pe3YJILTaT 3TOro llIITlOKOJIOIWIeCXOro xapaxrepa nponecca P83BHTHlI" . 

4>paHn;y3cKHii npol}leCcop <I>HJIHl1Il CeH-MapK, cosanes 0 TOM, ~o COBpeMeH

Hoe 3XOHOMHtlecXoe p83BHTHe npHBOAHT na ero pOAHHe K Ael}lHIJ.HTYqHCTOrO B03

nyxa, 3eJIeHH, THIIIHHbI, namer: "MldpaCnOJIaraeM orpoMHIdMH YA06CTBaMH, He

CMeTHblM XOJIHlleCTBOM aBToM06HJIeit, rHraHTCKHM B03AymHldM I}lJIOTOM, 38CTH

JIaIOm;HM HtOO, HO HaM OOJIee He BKYCHTb qHCTOrO aosnyxa, n033HH npoopa~IX 

pes, MHpHoro nOKOJInOJIeH" [23]. OH npHXO,ZJ;HI' K BblBO.ny, 'ITO 38 nporpecc npn

XO,llHTCJI nnarars CJIHIIIKOM noporyio neay. no CeH-MapKY, 6JlarOCOCTOJlHHe qe

JIOBeKa - Ii, xapaxrepmyrom;ee creneas ero YAOBJIeTBOpeHHOCTH HJIH HeYAOBJIe

TBOpeHHOCTH onpeaenaercs arrre6p8H'lecxoit CyYMoit rpex KOMnOHeHTOB: 
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Ecna, H8DpHMep; 'lHCJIeHHOCTh HaceJIeHHJI nJIaHeThI, COCTaBIDlBm8ll B 1965 f. 3 

MJIP.n· senose«, BOOpaCTaeT C)f(eroJJ;HO sa 2 %, TO BpeMJI ee Y.ZJ:BoeHHJI - 35 JIeT H 

KOJIH'leCTBO mo.neH aa 3eMIIOM mape COCTaBHT B 2000r. 6 M.lIp.n., B 2035 f. 6y.neT 

12 MJIP.n., B 2070 f. - 24 MJIP.n. 

BLlIIOJIHeHHhdt ,ll. Me.noYJoM C OOMOIIU>IO COCTaBJIeHHOH 8M Mo.neJIH H HC

nOJIb30BaHHJI Bbl'lHCJIHTeJII>HOA TeXHHKH .no.nrocpo'IIIhIH nporaos H3MeHeHH.ll yc

JlOBHH cymeCTBoBaHHJI mo.neAupHBeJI K secsaa HeyreIIIHTe~HOMY BLlBO.ny: que

JleHHOCTb qeJIOBeqeCTBa aa aamea naanere 6y.neT B03paCTIrrI. JIHIIIJ> .no 205Or" a 

3aTeM Ha'IHeT cOKpamaTLCJI no TaKHM UpH'lHH8M, KaK He.nOCTaTOK npo.ZJ:YKTOB ~

TaHHJI, acsepnaaae capsesax H 3HeprerH'lecKHX pecypcos HJIH sarpsaaeaae OK

. p)')K8IOmeu cpena [16]. 

3KOJlOfH'leCKOfO KpH3HCa He U36e)l(8J1a H HaIIIa crpaaa, aecaorps na ee 6oJlb

myJO TeppHTOpHlO H xoponryio ofecneseaaocrs UpHpO~MH pecypcasra IlJIo

ma;n. pemOHOB, KOTOpwe xap8ICTepU3YJOTCJI K8K 3KOJIOfHllecKH He6J1llr()OoJIy<l

asre, COCTaBIDIIOT 16% repparopaa PO"CCHH. BMeCTe C Tey, B POCCHH COXP8HHJICli 

KpynHeHumii MaCCHB eCTeCTBeHHLIX 3KOCHCTeM (- 8MJIH. n(), KOTOpLdt CJIY'KHT 

pesepsox YCTOil'lHBocrn6HOC~bI [28]. 

KaK orsresaer r.B. CT~ [25], HaY'IHo-TeXHH'lecKldi nporpecc upHBeJI 

mo.neii K pOKOBOD oillH6Ke: K npeacraaneaasa 06 HX He3aBHC~OCTH OT CM II sa

KOHOB UpHpO.ZJ:hl. CclJopMRpOBanacL H.ZJ:eoJIOfHJI Bce.n03BOJIeHHOCTH B CHJIOBOM 

ynpaaneaan UpHpO.nOH, ee CHCTeMaMH, pecypcasor. JlmIIL K cepenaae XX sexa 

qeJl()BeQecKllH pa3YM n03BOJIHJI OC03HaTL, lITO He3aBHCHMOCTb qeJIOBeKa OT npn

PO.ZJ:bl- HaHBHbIii: CaMOO6MaH. Ho K J'fOMY BpeMeHH sa no6e.ny HlI.lI: npaponoa 6b!

JIa ynnaseaa noporas neaa; BOOHHK 3KOJlOfBlleCKHH KpU3HC H yrpooa ru6eJIH ca

Moro QeJIOBeqecTBa [18) 26,30]. 

Cero.ZJ:IDI mo,ZJ:H nonana, 'ITO 3aKOHLI 3KOJIOfHH 06'LeICTHBHLI H He3aBHCHMhI OT 

Hac. 11 ecJIH .neACTBOBaTL sonpesa TIHM 3aKOHaM, TO nOCJle.nCTBHJI OK83bIBaIOTCJI 

OeQWIbHLIMH H .nmKe rparasecsaxa. 

r~
I~6 

-+T 

2 
o t'" =---.............. -....... ...........' 

5 

10 

6 

1~ 
-10 j 
·15 

PBc.2. H3MeBeBBe 6JIaroconOBUBR DpB pone ypoBBB M8TePU8J1I>HOI 06ec

1 - BKJIa.n B 6narOCOCToJIHHe YPOBIDI 06ecneqeHHOCTH; 

2 - BKJIa.n B 6naroCOCToJIHHe cocroaaas oKpyx<momeA cpeztsr; 

3 - peayxsrapysomas KpHBaX 3aBHCHMOCTH OJiarOCOCTOiiHllii OT iipeMeilli L 

Oe'leHBOCTB : 

. 14 

B=Yp+Yc+OC, 

T 1=701B J 

rne T r speW! Y.ZJ:BoeHHJl, rozra; 
-: B - nponear eJlCero.ZJ:H0ro I1pHpOCTa. 
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rne Yp - yposeas lKH3HH (MaTePHWIbH8lI o6ecneqeHHOCTb)i 

Ye - YCJIOBHJllKH3HH (cocrosnae cepsaca); 

Oe - COCTOJlHHe 0I(pyx<8lO~eA cpe.ZJ:hl. 

ECJIH upHHllTb cocrossae cepsacasanepaonHa6mo.nemm HelDMeHHLIM H ao

nyCTHTL, 'ITO nOJIO)J(HTeJIbHLIe 3MOl\HH OT o6CJIy)IamaHHJI KOMIIeHCHpYJOTCJI OT

punaTeJIbHLIMB (ayJIeBoA yposeas), TO lDMeHeHHe »npa pocre Yp MOlKHO OTO

6pa:um rp8l)mcoM, OOIC83aHHLIM HilpHC.2. 

,lleHHHc Meaoys B pa6OTe, Ony6J1HKOB8HHoA B CIlIA B 1972r.. [16] OTMe'Uler, 

'ITO pOCT quCJIeHHOCTH naceneaas, MaClOTa60B npOMLIIIIJIeHHOrO H ceJIbCKOX03l1H

CTBeHHOro npOH3B?.nCTBa, oorpe6JIeHHJI npHpO,ZJ:HLIX pecYPCOB H 3arpJl3HeHHJI OK

pyx<momeA cpe.ZJ:hl OOHCLlBaeTCJI 3KCnOHeHI(H8JII>HOA 38BHCRMOCTbJO, M1I KOTOpoD 

xepasrepno COOTHomeHHe 
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Hanpaaep, 60JThmWl ,nOIDI CTOKa BOMH aaxonaeaa B aonoxpaaaaamax rH,IJ;

p03JIeKrpOCTalllUlA, IIO,n xoropsre ynum ,neCHrKH MHJJJIHOHOB resrapoa qeHHeii

IIlHX rraxOTIII>IX 3eMeJIb; }'II{ep6 CeJIbCI(0MY xoomCTBY ,nOIIOJIIDleTCJI aerposoa H 

BO,IJ;HOii: eposaeanosa, B03HHK8IOmeit Bpesynsrare CBe,neHHJI JIeCOB. 

B nacroamee B}JeMJI cpena 1jlaxT0poB aarponoreanoro B03,neiiCTBHJI Ha 6HO

Ctj)epy IIllH6oJn.mero BHHMa.HHJI 38CJIy)KHBaeT sarpasaeaae IIOBepXHOCTllLlX H 

IIO){3eMHhIX BO,n coelUlHeHHJIMH 83OT8 H 4K>c4I0pa, HectrrenpO,nyKTaMH H T1DKeJlhl

MH MeT8JlJlaMH. B Poccllf6poc 3THX semecrs CO CTO'IHLIMH BO,naMH, XaK DpaBHJIO, 

npesamaer YCTaHOBJIeHHhle HOpMaTHBI>l. B Camer - Ilerepoypre aKTYam.HOCTb 

nPooJIeMbI COICpameHHJI c6poea 6HoreHmdX 3J1eMeHI'OB, npeaae scero, epocljlopa, 

YCHJIH$aerCJI Heo6xo,IJ;HMOCTbIO BhlIIOJIHeHIDI Mexc.nymtpO)I.lIhlX 06J13aTeJIbCTB Poe

CHH IIOc6pocy B 6aceeAH lianmitcKoro MopJl06mero a30Ta H 06mero Ijloeljlopa 

.rvm roro, 'IT06h1 rpaMOTHO, T.e. 3KOJlOruqecKH KOppeKTHO II0Jlb30BaTbCJI npa

po,lUlblMlf pecypcaaa, ne,nOCTllTOtIHO 3HaTb .3aKOHhl 3KOJIOrHH H cnenoaars HM, 

Ha,lI,O TllIOKe 3HaTb KaK OpraHH30BaHa npapona, KaKHe ee CTpyKTypW H npOHCXo

,IJ;JIIIJ,He B Heii nponeccu MorYT6hlTh napymeHhl H rrpe,IJ;BH,IJ;eTb B03MO:llCHhle orpa
-: 

I{lll'eJThHhle nOCJIe,n~HJI. 

He06xo,IJ;HMO epoPMHPOBaHHe aosoro OTHOmeHHJI K 6HocIjlepHblM nponeccax H 

HX B3aHMOCBJI3H C,neJITeJThHOCThIO qeJIOBem 

- .' 1.3. KOB..en.... ycrol"lBBOI"O p83BBTR. B nyrB ee peaJlB3a"BB 

-' 

B cBoeit 60Jlee II03.llHeA pa60Te [17] ,ll;. Menoya oraesaer, 'ITO qenOBeqeCTBO 

npo,nOJDKaeT HCII0Jlb30BaTb CBOii: BOOpacT8IOUJ.HA HayqHo-reXHH'lecKHit IIOTeHlUfaJI 

,IJ;JIJI IIO.n.nep~8HHJI pocra npOH3BO,nCTBa H IIorpe6J1eHHJI, HO HMeHHO pOCT CBO,IJ;HT 

H8HeT nOJl<»KHTeJThm.di 31jl1jleKT OT HCIIOJTh30BaHIDI HayqHLIX ,nOCT~eHHH. Oro

,IJ;BHHYB CHX nOMo~IO O,IJ;HH npeaen (aanpaaep, npeztensayto 'IfIICJleHHOCTb aa

eeJIeHBJI) H npo,nOJDKaJI pOCT, MLl HeH3~O CTllJIKHBaeMCJI C,npyr8M npenenoa. 

Ilpa 3TOM, eCJIH pOCT 3XCIIOHeHllHaJIbHLlii, TO HaCTYIlJleHHe aosoro npenena npo

HCXO,IJ;HT oseas 6wCTpo. 

~ 
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JVur roro, 'lT06bI cnenars y,nOBJleTBOpeHHe norpeoaocrea YCTOWnmbIM, He

,nOCTaTOlfHO PLlHO"lHhlX MeXaHH3MOB. Hanpreaep, npa BhIJIOBe pw6L1 PbIHOK He 

y,nepmmaer COIIepHH'laIOIUHe CTOPOHbl OT llpe3MepHOit 3KCIIJIyaTlIIJ;HH PLl6HhIX 

pecypcoa Hao60pOT, OH menpo soanarpaxaaer rex, KTO yCIIeBaeT nepBLlM H 6e

per 6oJThme. EcJIH HaH60Jlee npHBJIeKaTeJII>HQil pw6w CTaJIO MaJIO, TO ee npO,nIDK

H8JI ueaa pesxo aospacraer, 'ITO II06yxc,.a;aer eme 60Jlbme mrreHcHI)HIJ;HpOBaTb ee 

BhIJIOB. 

no MHeHHIO ,lJ,. Menoysa, Heo6xo,IJ;HM0 CTpeMKrbCJI K coaaaamo YCTo~oro 

qeJIOBeqecKoro 06meCTBa, cnocofiaoro C}'II{eCTBOBaTb B TelfeHHe XCH3HHMHOrnx 

IIOKOJleHHA. Tazoe 06mecTBo y,nOBJleTBopJleT Hy)IC.ZlLl ceronasmaero nOKOJleHllJl, 

He JIHIllaJI 6y.nym;He nOKOJIeHHJI B03M<»KROCTH y,nOBJleTBOpJITb HX C<roCTBeHHbIe 

uy)I(,IJ;bI. 

BbIIloJIHeHHble 8M pacsera nOK83aJIH, 'ITO C03,naHHe nOJIO:>KHTeJThHoii: Mo,neJIH 

MlIpa, 06ecne'IHBaIOmeil YCTOWnmoe p83BHTHe, ,nOCTHfaeTCJI npH npHHJJTHH CJIe

.nyIOm~ nporpaaaa: 

•	 CTa6HJ1J:l38IJ;HJ1 IfHCJleHHOCTH HaceJIeHHJI aa yposae 7,7 MJIP.n. xenoaex HMeli

HO cra6HJm:uunlJl IfHCJleHHOCTH HaceJIeHHJI D03BOJlJleT c,neJlaTb ynpaBIDIeMbIMH 

Bee np06J1eMLl. KaK OlKll.ItaeTCJI, qRCJIeHHOCTb aaceneaas ,nOCTHrHeT 8'MJIP,n.
I 

xenoaex x 2020 rony. 

•	 Cn6HJIH3&n1J1 06'beMOB npOMbIillJIeHHOrO npOH3Bo,nCTBa. I1pH 3TOM orpaaa-. 

sesae pOCTa 06LeMOB npOH3BO,nCTBa He CJIe,nYeT paccaarpasars, XaK saeroa 

BMecTO pOCTa npezycxarpaaeerca aenpepaaaoe p83BHTHe npOH3BO,nCTBa, T.e. 

ero COBepmeOCTBOBaHHe aa 683e HCD0Jlb30BaHBJI ,no~eHHil aaysno

rexaaxecxoro nporpecca IIYTeM BHe.npeHHJI TeXHOJIOnm, YMeHbmaIO~ ssr

6poCbl H c6pocw 3arpJl3ID11Om;HX semecrs, 3aMe,IJ;IDIIOm;HX 3p03HIO' IIOllB. no

'~ 
BbIIIIIUOIIJ;HX ~KTHBHOCTb HCnOJIb30BaHHJI npaponnax pecypcos. 

"	 3TH H,IJ;eH HlIIIlJIH orp~eHHe H p83BHTHe B pememmx KOHcPepeHD,HH Q()fI 09 ' 

oxpyxcaromeA cpene (pHo-,ne-)I(aHeApo, 19~).-K~;~-;;;~ii ~~~~ H 

npHBJIThI ,IJ;Ba BmKHhIX ,noK)'MeHTa: ,lleKJIap_ no OIq>yJIC8IOmeii: cpene H P~JH-
, I 

I I 
THIO HI1oBeCTKa.llHJl aa XXI sex [10]. i , .	 ~ ; t· 

L	 •.__ . _:..~ 
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)];eKJI8paI.lWl 06113hIBaeT ace rocynapcrsa ysacrsoears B paspafotse HaU,Ho

Ha.JII>HOro H Mexc.n:yHapo,nHoro saxoaoaarenscraa, npenycaarpaaaiomero npHHll

me He06xoJl:HMLlx Mep Jl:JIlI npenorapameaas yXy)J;IIIeHIDI 3KOJIOfH'leCKOii 06cTa

HOBKH. Me)f(Jl:yHapo.n:uoe coOOw;eCTBO 06113yeTClI OKa3L1BaTb He06xoJl:HMYlO no

MOID;L Pa3BBBaIOID;HMCJI rocynapcrsaa. 

B )];eKJIapau;HH cljlOPMYJIMPOBamJ CJIe.n:yIOID;He OCHOBHLle npHHQHIILI: 

•	 JIroJl:H HMeIOT npaso aa 3.n:OpOBYIO H DJIO.n:OTBOPHylO )J(RJHb B rapMOHHH C 

npHpo.n:oii. 

•	 Tocynepcraa HMeIOT cysepeaaoe npaso Pa3pa6aTLIBlITb CBOH cofcrseaaae 

pecypca, HO.6e3 ymep6aoKpy)lCmow;eli cpene aanpe.n:eJIaMH lIX rpaaau 

•	 )];JIJI .n:OCTIDKeHHll ycroasaaoro pa3BHTIDI samara olCp»JKmow;eii cpeJl:Ll .n:OJDl(

aa COCTa:BIDITb HeOTbeMJIeM)'lO qaCTb nponecca pa3BHTIDI H He MO)l(eT pac

CMaTpHBaThCJI B OTpLIBe OT Hero. 

•	 HcxopeaenaeHHID;eTLI Haepaseacraa Byposae )l(H3HH BPCHbIX qaCTJlX Mllpa 
" . 

He06xoJl:HMo Jl:JIlI 06ecneqeHHll YCToii'IHBoro PCBHTHJI H IiOTpe6HOCTeil 

60JlbIIIHHCTBa HaceJIeHHJI. 
. / 

•	 Tocyaapcraa .n:OJDICHLI orpanasars H JlHKBH.L\HPOBaTt. He3KOJIOrH'lHLle Mo.n:eJIH 

npoasaoncrea H nOO~lITh COOTBeTCTBYIOID;yIO CJIO)I(HBmeHCJI CHTY~ ne

MorpaljlH'IecK)'lO nOJIHTHKY. 

•	 Tocynapcraaa cneayer .n:eJIHTbCJI HOBLIMH 3HaHIDIMH HTeXHOJIOrHJIMH. 

•	 MHp, pasaarae H coxpaaeaae OlCpy)l(mow;eH npHpO.n:uOH cpeasr B3aHMOCB1I3a

HLI HHepm.n:eJIHMLl. 

B IIoBeCTKe ,lUIlI H8 XXI BeK OTMe1IeHO, 'ITO qeJIOBeqeCTBO nepesaaaer pe

mmoII\Hii MOMeHT CBoeH HCTOpHH. MHp CTOJIKHYJICJI C np06JIeMaMH ycyry6J1J1IO

w;eHCJI HHID;eTbI, ronona, 60JIemeli H npo.n:oJDlC8JOw;elicJI .n:erp~eH OICpY*lIlO

w;eii cpeztsr, OT KOTOPOH JaBHCHT H3.IJle 6narocOCTOJIHHe. COXPaHSIeTCJI aepaaea

CTBO Mamy 60raTLIMH H 6eJl:HLlMH. He06xoJl:HM0 y.n:OBJIeTBOpJITb OCHOBHLle H)')K

Jl:hI mo.n:eii, nOBLlWarL ypoaeas )l(H3HH Jl:JIlI scex H B TO )l(eBpeMJI - JIY'lIIIe 3aIQH- ' 

ID;aTh H coxpaasrs 3KOJIOrH'IecKHe CHCTeMLI. HH 0Jl:H8 crpaaa He MO)l(eT .n:OCTHr

19 

H)'Tb :noii ~eJIH B OJl:HHO'IKY, HO eeMO:JKHO .n:0CTHrH)'Tb Bpaaxax BceMHPHoro co

TpYJl:HH'IeCTBa aa nym yCTOiRHBoro PCBJITIDl. 

YCTOH'IHBoe pa3BHTHe -:ITO raxoe pa3BHTHe 06w;eCTB8, npa KOTOpoM y.n:OBJIe

TBOpeHHe nOTpe6HOCTeii mo.n:eH .n:OC'I'HNleTCJI 6e3 HCTow;eHHJi npaponaax pecyp

COB H 6e3 nerpananaa OICp)')KlIlOw;eH npHpOJl:HOH cpema, 

YCTOH'lHBoe 06m:eCTBo cnocofiao CymecTBOBfITb B reseaae MHOfHX nOKOJI~" 

mdt, rax KaK y.n:oBJIeTBOPJleT H}')IC,lUd ceronnsnmero nOKOJIeHIDl, HeJIHDIaH 6y.n:y

~e nOKOJIeHHll B03MO:JKHOCTH y.n:OBJIeTBOpJlTh HXco6CTBeHH¥e H}')IC,lUd. 

. B IIoBeCTKe ,I(IDI HaMeqeua nporpaaxa KOmcpeTHhIX .n:eHCTBHH Jl:JIlI pemeaas 

H8CymHhIX np06JIeM" ceroaasnraero Jl:HJI H MJI nO,nrOTOBKH K pememno np06JI~M 

6y.n:yw;ero. B Heli rOBOpHTCJI, 'ITO 06ecneqeHHe yCT01NHBoro Pa3BHTIDI JlBJIJleTCJI. B 

nepBYIO osepezts 06113aHHOCThIO npaBHTeJlbCTB H 'ITO OHO norpefiyer paspeforxa 

HlUlHOHaJIbHhIX nporpdMM, DJIaHOB H nOJIHTHKH. YCHJIIDI rocynapcra .n:OJDKHLI xo

'\:0PJl:HHHP0B8ThCJI sepes Mexc.n:yHapO,ll;HLle opraHH3lU{HH, TaKHe KllK OpfaHH3anHa 

061.e.ll:HHeHHbIX HaD;Irll Pemeaae 3a,naq, nOCTaBJIeHHhIX Iloaecrxoa ,lUIlIHa XXI I
BeIS norpeoyer cymeCTBeHlIOH .n:onoJrinITeJlbHoii ljlllH8.HcoBoii nOMOID;H MJI pas /I 
BHBlIlOID;HXCJI CTpllH. 

Oco6oe BHHMllHHe cnenyer y.n:eJIHTb rocynapcrsaa, 3KOHOMHKa KOTOpbIX B na

CTOJlID;ee BpeMJI nepeacaaaer nepexomnra nepaon, BKJDOqaJI BOCTO'lH)'lO Espony 

H 6l>IBunm COBeTCKHH COI03, r.n:e crpaasr 3aIDITb1 3KOHOMH'IeCKHMH npeoopaso

Ba.IIIDIMH B 06CTllHoBKe 3Ha~eJIbHOH co~HoA H nOJIHTH'IecKoA aanpsacen

HOCTH [10]. 

•Ko~eIIIJ;IDI nepexonaPOCCHHCKOii 4>e.n:ep~ K YCTOj{qHBOMY pa3BHTHIO 6JlJ

JIa yrsepaneaa YK830M npesaneara Pel> OT 1 anpena 1996 rona OHa npasaaer 

He06xoJl:HMMM ocymeCTBHTh B POCCHHCKOH el>e.n:ep~ nOCJIe.n:OBaTeJlbHbIH ne

pexon K YCTOii'IHB0MY pa3BHTHIO, o6ecne'IHBlIlOII:J;Hit OOaJIaHcupOBlUIHoe pemeaae 

CO~a.JII>HO-3KOHOMH'IeCKHX 3a,naq H np06JIeM coxpaneaas 6JIaronpIDITHOii oxpy

)I(lIlOWeli cpensr H npaponao-pecypcaoro noreanaana B ~eJIJIX y.n:OBJIeTBOpeHIDI 

nOTpe6HOCTeii HaCTOJlID;erO H 6yJl:YID;HX nOKOJIemm mo.n:eil 
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ITOCKOJIbKY 6HOCcj>epa KlIK perynsrop oKpYJKlOOmeii cpezna npe,nCT8BJUIeT co

60A e;umyIO CHCTeM}', nepexon K YCTOWnmOM}' P83BHTHJ{) acero MHpOBOrO coo6

mecrsa MOlKeT 6hITh ocymecranea TOJIbKO B ycnoBIDIX 3cj>cj>eKTHBHoro Me)l()J;yHa

poaaoro CoopYAHJRecTBa . POCCHll npIGB8Ha carpars BIDKHyIO POJIb B pemeaaa 

nnaaerepaax 3KOnOJ'H'lecKHX npo6neM, nOCKOnLKY OHa 06JI~ 60JIbillHMH no 

llJIOma.AH reppHTOpHJIMH , no'ITH He 3aTpOHyThIMH xoomCTBeHHOH ,neJITeJIbHo

CThIO H JlBJIJDO~ecJl peaepaox yCToifimBocrn 6HOC<}JepLl B .QeJIOM. 

He06xo)l.HMO npO,lJ,OJDKHTl> pa60Ty no CJIe,D,yIOIUHM OCHOBHhIM HanpaBneHHlIM 

Me>K,D.yHapomtoA ,lJ,eJITeJIbHOCTH POCCHH: 

•	 coxpaaeaae 6Hop83Hoo6pa3Hl1; 

•	 3aII\IfI1l 030HOBOro enos OT HCTOmeHHll; 

• npenorspanreaae aarponoreasoro IGMeHeHHll KnHMlITa; 

• oxpaua neCOB H neCOBOCCTaHOBneHHe; 

•	 6opl>6a ConyCTIdHHBaHHeM; 

•.	 pa3BBTHe H COBepmeHCTBOBaHHe CHCTeMhI 00060 0xp8HJIeMLlx· npHpO,lJ,HhIX 

repparopaa:
.: 

•	 06ecnelIeHHe 6eaonacuoro yuH'ITO)KeHHllXHMlf'IeCKOrO H JI,lJ,epHoro OpYJKIDI; 
. , 

•	 pemeaae np06neM Maposoro oxeaaa H Me)l()J;yHapOJtHl>lX pemOH8JIbHblX 3Ko

JlOnAeCKHX np06neM (cospameaae rpaacrpaaasaoro sarpasaeaas, HOpMaJIH

3l1.QHl1 oKp)')IClOOmeii cpe,I:lbl B 6aCceHHax EaJITHHCKOrO, qepHoro, A30BCKoro, 

Kacrmacsoro Mopeii H B ApKTH'lecKOM peraoae) 

•	 K 1IHcny Baxmeiirrmx HaY1JHhIX npofirrea, pemeaae KOTOphIX B03MOlKHO TOJIb

KOJIHmI> B PaMICaX Me)l()J;yHapO,lJ,HOro COlpY,lJ,HH'IeCTBa yseasrx, OTHOCHTCJI on

penenenae XBpaKTepHCTHK 3KonOIWIeCKoA YCTOHtnmOCTH 6HOC4lepLl B .QenOM 

H ee OCHOBHhIX nO,lJ,CHCTeM. Bnaroaapa CBOOM}' HaYlJHOM}' noreanaaay POCCIDl 

MOlKeT carpers snees 0,D,Hy IG sezrymax pones. 

llOCTaHOBneHHe npaBHTeJIbCTBa PcI> "0 paspaforxe npoesra rOCY,lJ,apCTBeH

HoA crpareraa yCToffiHBoro pa3BHTHJI PoccmkKOH cI>e,lJ,epaItHH" OT 8 MaH 1996 

rona nopysano <}Je,lJ,ep8JIbHLIM opraaaa BnllCTH 1I opraaax HCnOJIHHTeJIbHOii ana-

CTH cytTbeKTOB PoccntfclCoti 4>eJleparnrn Y'!!IT~!BaTb nonoxenna KonueITmn: nc
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pesona pC!> K yCTowmBoMy p83BHTHIO npa paspatiorse nporaoaos H nporpaMM 

COUHIlJIbHO-3KOHOMHlJecKOro P83BHTHJI. 

.nmr Caaxr-Ilerepfiypra paspaooraa Crparerasecsaa nnaa Camero 
r> . 

Ilereptiypra - CBO,n cornacosaaaax Mep, HMelOIIJ;HX crpareraseceyio BlDKHOCTh 

)J.JIlI ropoaa, xoropue He06xo,I:lHMo npe.n.npHBJITL B IDrrepecax llpOH3Bo,I:lHTeJleA H 

naceneaas (CM. llpHJIO)I(eHHe 2) • 

B COOTBeTCTBHH CMHpOBhlMH TeH,lJ,eH.QIDlMH B Camcr-ITerep6ypre npo.nOJDKaT

\ CJI H3MeHeHHJI B CTpYKType 3KOHOMHKH, npHBO,I:lllIIJ,lle K YB~eHHIO .nOJIH ycnyr, 

TypH3Ma, <}JHH8HCOBOro 06cJIyx0m8HIDl, Toprownl; HHlflOPM~H CB,oH.: 

Ilo Mepe CTa6H.liH38ltHH 3KOHOMHKH IIpOH30A.neT OOKHBneHHe c4tepl>l Ha~, 

06p830BllHHlI, KYJIbTyphI H HCxyCCTB8 - orpacnea, crparerasecsa BlDKHLIX ,I:lJIJI 

coxpaaeaas nonrocposnax HCTO'lHHKOB P83BHTHlI H ,I:lJIlI DOn.nep)l(8HHJl npeCTIDKa 

ropona Pa3BHTIle 3THX <}J)'lIKInIii npenycaorpeao B npoesrax, CBJl38HHI>IX C rpex

corneTHeMropo,na - "Camcr-ITerep6ypr-2003" H "Camcr-lleTep6ypr - KYJIbTYP-

Hall CTOJIH.Q8". 

Ha nOMepxcxy nepO?eKTHB~ 03MeHeHHA, onpe,neJlJleMLti: rnaBHoi!: nenI>lO, 

opHeHTHPYJOTCg serape CTplm:nAeCKHX H8Ilpaanemm, B paMKax KOTOPLIX cj>op

MHPYJOTCJI ornensaae neJIH (PHC. 3). 

,lleHCTBIDI no 3THM HaIlpaBJIeHHJIM nooBOJIlJ!Y' ropony PeaJJH30BaTL CBOH KOH

KypelITHhle B03MO)I(HOCTH. 

Ilepexon K YCTOH1IHBOMy p83BHTHIO - npouecc secsaa ,I:l.lIHTeJ1I>HhIH H 

Tpy,I:lHblH, TaK KaK 'rpe6yeT paapemeaas 6ecnpen;eMeHTHhIX no MacIUTa6y 
.,	 . 

COUH8JIbHLIX, 3KOHOMHlJecKHX H 3KOnOnAeCKHX 3a,nalJ. ITo Mepe llpO.!J:BH)I(eHHJI K 

YCTOA1IHBOMY P83BHIHIO 6y.nyr cOBepmeHCTBOB8ThCJI cpencraa ynoaneraopesas 

nOTpe6HOCTeii JIIO,nej{, H C8MH nOTpe6HOCTH - P8UHOHanH3HpOBlITbCJI B 

COOTBeTCTBHH C3KOnOnAeCKHMH'Tpe60BaHHlIMB. 

J 
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CTaHyT .nyXOBHhle QeHHOCTH H 3HaHIDI senoeexa, XGlBym,ero B rapMomm c 

OlcpyxauomeA npHpO.u;HoA: cp~oA:. 
/ I 

( B8JKHeWmM cpe~CTBOM ,llOCTH>KeHHll:noA: QeJIH JIBJIlre'l'CJI: 

1. - 3KOJIOrH'IecKoe 06p330B8HRe H socmrraane HaceJleHHJl, HaqegaJOmeecll C 

~eTCKOro cana; 

2 ~ 'myqeHHe H pll3BHI'He Hll}'K 0 3eMJIe H XHMHH oICpYJKlIIOmelt cpeasr; 

3.  nonroroaxa COOTBeTCTBYJOUJ.HX cnenaezacros. 

B~ POJIb B 3KOJIOrnqecKOM 06p330BaHHH H BOCIIHTaHHH HaCeJIeHIDI 

arpeer 06meCTBeHHLIe opraHH3lllJJ1H. 

B xasecrae ripHMepa MOXCHO npHBeCTH MHOrOJIeTHlOIO llIITHBJryIO 

~e1ITeJIbHOCTL OHOnOJIHTH'IecKoA HHrepHaUHOH8JIbHOA oprasasenaa(SIO), OCHo

BareneM.H npe3MemoM xoropoa JlBJUleTClI Am:H BJIaBHaHOC Apsaaarac (I'pe

UIDI). :QeJIbIO BIO JlBJUleTCll BceMltpHllJI xoonepanas HapO)J,OB ~ JIY'DIlero nOHH

M8HHlI H OlleHKH poJIH oICp}')K8lOmeA: 6HOCcj;lepLl. Aarpononearpasecxoe MHpo

B033peHHe 3llMeIDIeTClI 6HOQeHTpH'ICCKliM, 'ITO nOOBOJUler ycnemuo npeononeaen, 

reo.rpacllH'Ie"cKHe rpaamrsr HH,lle~JIOnReCKHe 6apLepbl. 

I1JIO~OTBOPHOjt H,lleeA: lIBHJIacL opramnanas IiHOC-oJJHM~ ICOTOphIe no. .", ...•. 

noJIHllIOT cnoprasaue O.lIHMlDlAcKHe arpsr, cnocoocrays .pmH'IeCKOMY, nyxos-

HOM)' Hmrrennexryansaoay P33BHTIf1O MOJIO~e)I(H p83Hb1X CTpaH. 

BIO COBMeCTHO CB03rJIaBJUleMhlM npo.peccopOM A.M. ll1Hnn<mn.IM sxonora

qeckHM kJJ)'60M 8CIlHpaHfOB, CTY~eHTOB H IllICOJIbHHKOB IillJlTHii:CKG- JI~O)KCKOrO 
. . 

peraona, CllHKT-llerep5yprcKHM'HayqHblM uearpox POCCHHCKOA ~eMHH HayK, 
, , . 

KOMKreTOM OxpaHbl OKpYJK8lOmeti cpeJnd H npapoaaax pecypcos CllH1("r

TIerep6ypra H JleHHHrp~C.koti 06.nacm H .lq)ymMH opraHH38lUfJ1MH e)f{erOJnlO 

IlpOBO.ztHT IiHoc-oJIHMIIHa,lU,l B Caasr-Ilerepfiypre. B K~oA H3 HHX npHHHMaer 

ysaerae 300-500 IOHomeJt Hnesyme«or 11 ~o 22 ner, llpe,lUlapJITeJIbHO npenera

BHBIllHX pe.pepaThI CBOHX )J,OKJl~OB, B xoropsax pacCMaTpHB8lO'l'CJI pll'3JIH1llihle. ) 

3KOJIOfH'IeCKHe np06rreMLI. 3TH ~oKJianw 38CJIYllIHB8lO'l' H OQeHHB8lO'l' qrreHblMe

)J()l)'Hapo;w:oro )KJOpH. C60p )J,llIIlThlX ~ ~OKJl~OB H nO~BKa pepeparos 

npOH3BOmrrClI B Me)l(,Z{yHapO,lUIhlX 3KOJIOrH'lecKHX narepzx,opraaaayeasrx Bnpa-
I 

KYnI.TYPHAR 
cmnMl-'A 

Pae, 3. OpaeBTBpbl erpareraseeser» WlaBa CaBKI'-IIeTepfiypra (10) 

. 22 

Ilepexoa K YCTO~OMY COCTOmnDo 06meCTBa MO)f{eT norpefoaars MeHbmeH 

aarparsr npupo,ll,HLlX pecypcos, HO ropasno 60JIee BIdCOKHX MOpaJIbHhIX KaqeCTB 

JDO)leA. Heo6xo,lllfM0, 'IT06h1 lleJIbIO qeJIOBeqeCTBa CTaJIO He 6ecnpe~eJIbHOe 

o60ra,meHKe, a 06ecneqeHHe ~OCTOIDlO~O YPOBIDI )l(H3HH ,!UIll scex. Yeroasaaoe 

pasaarae HeCOBMecTHMO C BOIDlaMH, TeJ>pOpH3MOM, roHKOIt BOOPYJKeHfrl.t, 

ICoppYIIQHeA, ICpBMHHalIOM. 

,.QBIDKeHHe qeJIOBeqeCTBa K YCTOWmB0MY pa3BHfHlO npasener B KOHeqeOM 

csere K cIlopMHPoBaHmO npezrcsasaaaoa B.M. Bep~cKRM aooceepsr (c$epbl 

pasyaa) [3], xorna MepHJIOM HauHOHBJILHOrO H HJWflIH)lyaJIbHOrO 60nrrCTBa 
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2. OJiInHE CBE)J.EBIDI 0 IEOCCPEPAX 3EM.Jm 

npil: cPOPMRpOBaHRR Hameii IDUlHeTbI R B xone nocJle.D:YIOrn,eit ee 3BOJIlOURH 

npoHCXO,llHJIa .D:RcPcPepe~ cocraaneomero nnaaery semecraa, KOTOpaJI 

npasena K 06p83oBaHHIO HeCKOJlbKRX reoceep - KOHQemplAeCKH
• 

paCnOJIO:>KeHHhIX CJIoeB, P83J1R'1aIOllI,HXCll no DJIOTHOCTH,XlIMH'leCKoMy COCTaBY R 

arperarnoay cocrossmo (ra6J1. 1) [11]. 

25 

CaMM HapYJKHM o6oJIo<J:Ka - lrI'Moc4>ePa 06pll3YeT soxpyr 3eMHOrO mapa 

J CJIoit Cr>LlBaIOrn,elt DJIOTHOCThIO, 06rn,eA TOJIllJ,HHoA nopsnxa 2000 KM. 

I10BepXHOC11> 3eMHoro mapa na 71 % nospara MOpllMR H OKealUIMlf, 

. 06p83yIOllI,HMR OCHOBHyIO <J:acn. nmpoc4lePbI. 

I10BepXHOC11> ICOHTIlHemOB, a TlllOKe .D:RO MopeA H OKeaHOB nOKpLIBaeT 

CP8JlHHTeJIbHO TOHICHH CJIoA JIRToc4lePbI, TOJIllJ,HHa soroporo aepaeaoaepaa 

Cpe.D:HU ee TOJIllI,HHa .D:JIA: 3eMJIH B ueJIOM - OKOJIO 17 KM, noa OKeaHaMH H 

MOpndlf 5-7 KM, aa KOHfHHeHTax B cpe,llHeM 35 KM, a non ropHIdMH xpe6TaMH IJ,O 

70KM. 

BepXHRit cnoa JIRTOC4>eIUd - DJIalfeTapHhIit nQ1D1eHHlodt nospoa - o<J:em 60

raro aacenea MRKpoopramt3MllMIf H MeJIKHMH 6ecno3BOBO'IHIdMH )J(IfJIOTHIdMlI, 

06rn,u 6uoMacca KOTOpLIX npessanaer cyMMapHyIO 6HOMaCCy acex CYXOnyrHbIx 

H MopCKHX n03BOHO"IHI.1X)J(IfJIOTHbIX. 

IlonJIHTOCcPepOH pacnoncaeaa HlUID()JIee MOlll,HM 10 reoceep - MlIHTHJl, a 

B nempe nnaaera HaxO.D:HTCA: JI.ll:PO. 3KBlrI'OPHaJlbIlldH panayc 3eMJm COCTaBJDIeT 

6378 KM. 

TPH BHeillHRX.06oJIo1OOf 3eMJIH - aTMoc4lePa, m.npoccPepa H mrr~cPepa 

BXO)llIT B COCTaB 6HOc4>ePH [31]. ORR CBJl3llH1d Me)J(.D:y co6oA, a T8IOKe C qlJIopoA 

H cPayaoH DJIaHeThI, nponeccaxa Macco06MeHa, HMeIOllI,HMH l(RKJlIAecKHif: xapas

rep H 06YCJIaBJIHBaIOllI,RMH rn06aJIbHlde KpyrOBOpOTbI XHMH<J:ecKRX lneMemOB H 

coe.D:HHeHUA. Bnaronaps TIHM CB'I3JlM JII060e MaclDTa6Hoe B03.neACTBHe <J:eJIOBeKa 

na OKpY'KaIOm,yro cpeny o6hI'lHO BhI3hIBaeT ueJIyIO uenossy nOCJle.nCTBHH, 06~c

HOBlllIBIilli nporaos KOTOPhIX OJIJIeTCA: CJI())J(HeitmeA 3a.D:ll'Ielt. 

B3aHMOCB'I3b reoceep He HCKJIIO<J:aeT He06xo.D:HMOCTR myqelDUI nponec

COB, npOHCXO~ B Ka:lK.lI;oA R3 HRX. 
j' 

B HacTOJDneM yqe6HOM noc06HR .neTaJII.HO paCCM81PHBaeTCll XHMHSl rH,D;-

POCcPepLl. XHMIDI lrI'MOCt)epLl H JIHTOCIj)epbI paccsrorpeaa a [6]. 

j 

TaMaoa 1 

HeKoropLle xapalO'epRCTBKa reoc4tep 
/ 

. 24 

roponax Caasr-Ilerepfiypra B cemA:6pe 2006 r, CocTOKlI'lCb 12" Baoc - OJIHM

naana R MelI<.lJ:YHapO,llH8lI IOHomeCKM KOH4>epe~no oKpYJlWOrn,eA cpeae [32]. 

Cpe.D:R yqaCTHHKoB 3KOJlOI'R'lecKRX narepea R nROCoOJIRMllRll,ll. - WKOJlbHHKH, 

crynerrrsr H npenonasarena10 Pa3JIRIIHI>IX peraoaos POCCHR H)J,pyrHX CTpaH. Ta

KHM 06pll3oM, opraHmBQIDI 3KOJIOI'R'leCKRX JIarepeH R 6ROCoOJIHMIIRa.D: OKIl3L1BaeT 

3aMeTHoe BJIRJlHHe aa noaameaae ypoBIDI ssonorasecsoro 00pa30BaHlfJI H BOC

IIRT8HHlI MOJlO.D:e1kH. 

reoc4teph' PacCT01loue OfibeM, Macca, ,lI;OJIR MaCChi I 

OT OH*Oeti M3'1018 
"'10

18 reoctepw OT 

rpaOHDhI .no MaCCh. 

YPOBBJI MOpS, DJlaBeTLI,'!o I 

I'M i 
ATMoccl>epa - 1320 0,005 10~ . 

IfH.D:PoccPepa 11,02 1,4 1,4 002, , 

JlHToc4>epa 

(3~HE6t'lOpn 5-70 10,2 28,5 0,48 

MllHfJUI ,l:(o 2900 896,6 4013 67,2 

L ~ 6378 175,2 1934 32,3 i 
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3. XHMIDI nmrOCcDEPhI 

3.1. OCHoa... nupoXBMHB 

HCKilKl'lH1'eJILHO BllX<H8HPOJIb BO,l(Ll B npapone H TeXHHKe BO MHOroM CU

38Ha C ee cnoc06I1OCTblO K 06p1l30BllHHIO CJIO»CHLIX p8CTBopoB COJIeji, rasoa H op

ICIHH'IecIOlX BemeCIB, 06mwuoID;HX p33.1IH'1HbIMH CBOHCIBlIMH [14]. Ilpacyrcrsae 

B npapoaaax BO,lI,8X pllCTBOpeHHbIX conea, 0pJ'8HHllecIGIX BemeCTB H ra:JOB naer 

B03MOllCBOCTbcymecTBOBllHIDI epJIOpbl H epaym.I B MOpJlX, pesax, osepax. Or CD

craaa BO,ll,bl 38BHCJlT ee epwH'lecme CBOHCI'Ba H xap_aKTep npOTeKaIOID;HX B Hell: 

XItMWIecKHX H 6HOJIOJ'HllecKHX npoueccoa. 

«1>mHKD-XJIMHIIecKJdt COCTaB BO,ll,bl He06xo,ll,HMo yqHThIBllTh npa HCn0.JlI>30

BaHHH BO,ll,HldX OtTheKTOB )J)UI BO,ll,OCHa6lKeHIDI,npH crpOHTeJILCTBe rH,lI,pOTeXHH

'leCKHX coopY'KeHHii, npa HCn0.Jlb30BaHHH BO,ll,b[ B npOMblIIllIeHHOCTH, snepreraxe 
.	 . . 

H ce,JIbCKOM xoasacrse. Oco6eHHO BalKHoe 3Ha'leHHe npHo6peTaer npo6J1eMa 

OOpb6b1 C 3arpDHeHHeM H 3sTpoepHpOBllHHeM npaponaax BO,ll,. Bes 3HIDOOl 4>H3H
/" 

KO-XHMH'lecKoro cocrasa BO,ll,bl HeB03MOOKHO nporaosapoaamre B03,l1,eHCTBIDI 'le

JIOBe'lecKoii: ,lI,eJITeJIbHOCTH H8 0XPYlKaIOIIJ;YlO npHpO,ZJ,HyJO cpe,ll,)'. Bee 31'0 onpene

JDUJO HeOOxO,ll,HMOCTb pmpa60TKH rH,lI,pOXHMHD - HayqHoii ,lI,HCD;HITJIHHbl, H3Y

'IaIOmeii cjlH3HKo-XJIMHIIecKHii cocras npaponasrx BOJ\ H 3aKOHOMepHOcrH ero ro

MeHemm: BO BpeMeHH H npocrpaacrse nozt ,lI,eACTBHeM npaponaax epaxrOpoB H 

,lI,eJITeJIbHOCTH qeJIOBeKa 

B CHCTeMe HaYK 0 3eMJJe rH,ll,pOXHMIDI 3aHHMlleT ,lI,BOHCTBeHHoe nOJIOlKe

HHe. C o,ll,Hoii CTOPOHbl OHa COCTaBJJJleT xaen, 60JIee 06lIlHpHOH uaym 0 XHMHH 

3eMHoii KOpbl - reoXHMHH. a C ,lI,pyroii CTOpOHbl SlBJJJleTCg 'laCThIO KOMnJIeKCHOI 

Haym 0 rHJqloc(jlepe - rH,lI,pOJIorHR. 

XHMH'IecKHe nponeccu, npoacxonsmae BO acex npHpO,ll,HblX sonax, HMelOT 

06mae 3aKOHOMepHOCTH, HO cnellHcjlHKa p33JIH'1Hb1X BO,ll,HblX OtTheKTOB osaasraaer 

cymecreenaoe BJIIDlHHe aa HX nporesaaae, II03TOMY TaKHe P33,l1,eJIbI rH,lI,POXH

.,
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MHH, KaK XHMIDI oxeaaa [2] HJIH XHMIDI nO,!J,3eMHbIXBO,ll,[14] HMeIOT TeH,D;eHll.HlO K 

B~eHeHHlO B CaMOCTOJITeJIbHble aayxa, , 

ru.npoXHMIDI reCHO CBDaH8 C 3KoHomeji, m.zxpo6HOJIOmeji, KOMIIJJeKCOM 

HaYK 0 3eMJIe, aH.8JIHTH1IeeKoA XHMHeii H P~OM npyrax J\HCu;mIJIHH. 

3.i XapanepBCTBKa rH,lI,poe4tep... 

Oco6eHHOCTblO Hamel DJIBHeTbI 1mJDIeTcg HaJIH'lHe I'IWJoccjlepbl, KOTOpaJI 

BKJUO'laeT B ce6g Bee cBo60.mw:e B.0,ll,bl, He CBD8HHbIe 4>mli'lecKH H xm.lli'IecKH C 

MHHepan8MH 3eMHOH KOpLl. 

Bees 06JIHK uameii IIJIaHeTbI, B03HHK1l0BeHHe sa Heii epnOPbl H cjl8ym.I, 

BOOMQlKHOC1J> cymeCTBOBaHIDI JIIO,lI,eH Hep83pbIBHO CBDaHbI C HllJIH'lHeM BO,ll,bl H 

ee onpeneneaaseraXHMH'IeCKHMH CBOHCTBaMH. 

Bo,[(a npHcyTCTBYeT BO BceA 6Hocl)epe, BKJIIO'lM llTMocepepy, JIHI'OCcjlepy H 

6HOTY. HauOOJIbmee KOJlH'lecrBO CBo6o,ll,HoH BO,l(Ll cocpe,ll,OTO'leRO 'B rH,lI,pOCepe.. 
pe.,' 

06mae sanaca B9.lU1l B ranpoceepe COCT8B1lJIIOT 1456'106 ~ [15]. 3Ta 
. ..~ 

BeJIH'lHH8 npHMepHO B 10 p83 npeaamaer om.eM cynra, HaxO)lllIIleitCg Ha,Ll ypoa-

HeM Mopll II COCTaBJIlIeT 1/800 06'beMa BceA IIJIaHeTbI. 

Pacnpeneaeaae BO,ll,Ll B rH,ll,pOCcjlepe XBpaKTepH3YeTClI cJIe,ZJ,ylOm;HMH u;H4>
'- -, 

paaa [5]: MHpOBOit OKeaH 1370'106 
KM

3, (94%), BblcoKoropHble JIe,ll,HHKH H 1I0

JIlIPHble JIb,ll,Ll- 24'106 ~ (1,73%), nO.lJ;3eMHble BO,ll,bl- 61,4'106 
J(M3 (4,22%). 

3arracbl npecaax BO,ll" HrplUOID;HX BIDKHYIO POJIb B lKH3HH H ,lI,eJITeJIbHOCTH 

3
'leJIOBeKa, 0u;eHHB8IOTcg B 35'106 

KM , 'ITO coeraanser 2,52 % 06mHX 3anaCOB 

BO,lI,bl. HaH60JIee mrreHCHBHO HCIIO.JlI>3Y1OTCg npecaae BO,ll,Ll pex, CYMMapHbdi: 

,	 3 

f
OtTheM BO,ll,bl, CO,ll,epX<aIIJ;Hiicg B pycnax pex MHpa, COCTaBJIJIeT 2120 KM , r.e. see

ro JIH[Ilb 0,00015 % 06ID;HX sanacos BO;I;bl B rlI,lI,POC(jlepe. O,ll,H8Ko cnenyer yqH-
I 

rasan, 'ITO sona B pexax MHOrOICp8THO B0306HOBJJJleTCJlB nponeccax xpyroaopo

! ..	 1'8 BO,ll,blH 06mee KOJIH'leCTBO, BbIHOCHMoe peKaMH B xops H OKeaHbI (CYMMapHhlit 

ronoaoa pe'IHoA CTOK) COCTaBJIJleT 44,7 TLIC J(M3 . Kpoae roro, B MOpR: H OKe8Hbl 

Н
А
УЧ

Н
О

-И
Н
Ф
О
Р
М
А
Ц
И
О
Н
Н
Ы
Й

  Ц
Е
Н
ТР

  С
А
Н
КТ

-П
Е
ТЕ

Р
БУ

Р
ГС

КО
ГО

  Г
О
С
УД

А
Р
С
ТВ

Е
Н
Н
О
ГО

  Т
Е
Х
Н
О
ЛО

ГИ
Ч
Е
С
КО

ГО
  У

Н
И
В
Е
Р
С
И
ТЕ

ТА
  Р

А
С
ТИ

ТЕ
ЛЬ

Н
Ы
Х

  П
О
ЛИ

М
Е
Р
О
В

 



28 

e)l(erO)],Ho nocrynaer 2,2 TbIC KM
3 

nOll.3eMHLIX aon He npeaapyexax pesaxa. Ta

KHM 06p1l3OM, 06uudt rO,ll,oBoD CTOK BO,ll,bI B MHpoBoD OKeaH COCTllBJIlleT oxono 47 

ThlC 1(M3. H3 )ToD BeJIH1IHHhIHB,ll,OJIIO POCCHH opHXO,ll,HTCJIopHMepHO 4 TblC l{M3. 

llpllpO)],HbIe BO,ll,bl npencraanaor coOOA cJlo)l(Hble pacraopsr opraaasecsax 

semecra, MHHepllJIJ>HbIX cOJIeD H ra3OB. Bea HX opHCyrcTBIDI 6L1J1o 6b1 HeB03MO)l(

BO B03HHKHOBeBHe H cymeCTBOB8HHe 4lnopbl H 4mYHhl. Bozmae 06'beK1'Ll, BXO,ll,ll

~e B COCTas ~lJI - MOpJl, pesa, osepa, nO,ll,3eMHble BO,ll,bl - X8paKTepH

3}'1OTCJI 60JILlIIHM pll3Bo06pll3HeM COCTllBa DpHMeceD H HX KOHIJ;eHTpaII,HH, 'ITO 

oIIpe,ll,eJUIeT pll3Jlll'lHLIe YCJlOBIDI cymecmOB8HIDI B HHX PllCTHTeJILHhlX H )l(HBOT

HlJIX Opra.BH3MOB, aT810lCe pll3JlR'lHLIe B03M())l(HOCTH HCllOJIL30B8HIDI ,ll,8HHoD BO

,ll,bIB H8pO,ll,HOM x03d:CTBe. 

Cymecrsyer JIB B npapone 'DICTWI BO,ll,a? 0rBeT na sror BODpOC 3aBHClIT OT 

Tom, KaKoD CMblCJI BKJIll,ll,LIBaeTJI B cnOBO '''mCT8JI''. ECJIH HMeeTCli B BH.ll.Y orcyr

CTBHeB aozie KaKHX JIH60 DpHMeceit, TO MODO C ysepeHHOCThIO yTBep)l(,ll,aT.b, 'ITO 

TaKOH XJIMH1IecKH 'lHCTOH BO,ll,blB npapone He cymecrsyer, Bonee.roro, ee rrony

seaaelIBJIleTCII ,ll,OCTaT01JHO cno)KHoD TeXHH'lecKOH 33,1J;aQeji. 
/ . 

TeM He M~Hee, neaecooepesao paccssorpers nexoropsre 4lH3m<:0

XHMwieCKHe cBoDCTBa BO~ OTBelJ8JOmeji no COCTasy OPHB1.IlfHOji 4l0PMYne H20, . 

nOCKOJILKYOHH OKll3bIBaIOT cymecrseasoe Bnmnme aa 4l0pMHpOBaHHe He TOJILKO 

cocrasa npapomnax BO)l, HO H scero OKpyxcaIOmero Hac MHpa npaponu. 

3.3. cJ)B3BKO-UMBIJeCKHe cBolma BO~LI B npBcYDlBe ei aUOMlIJIBH 

Ilo CBOHM 4lH3HKO-JQfMH1JeCKHM CBODCTBllM sona npencraanser c060ji 

f 
yHHKaJILHoe XHMHlJecKoe semecrso, KOTopOMY npacym uemR pll,ll, aaoaanaa, 

llolKaJIYii, CaMoD oqeBH,ll,HoD H 3Ha'lHTeJIbHoD H3 HBX JIBJtgeTClI O,ll,HospeMeHHoe 

npacyrcrsae BO,ll,bl na HameD nnaaere B TPex arperarasrx OOCTOlllOOIX - raepnox, 

)k}J,lU(OM H ra3006pIl3HOM, TOr,ll,a KaK .ll.Pyme seniecraa C COIIOCTaBHMOH Monexy

nspaon MaccoD aaxonsrcs TOJILKO B ra3006pIl3HOM COCTOmHH. Tas, nanpaaep, 

)lIDI rH.ll.PH.nOB 3J1eMeHTOB VI rpynmr nepHO,ll,lAeCKOH CHCTeMbI TeMlleparypbl 

/ 
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nnaaneaas H KHDeHIDI sasoaouepao B03paCTlUOTB PW H2S - H2Se - H2T e, HO 

OCTlUOTCJI B npeaenax orpanaremaax TeMI1epaTYP IIO mxane lleJILcIDI (puc. 4 

[33]). ,l(JlllBO,ll,bl)l(e TeMllepaTyPbI llJIaBJIeHHll H KHIIeHHJI, COOTBeTCTBeHHO aa 80°_ 

1800 asmre, lJeM ,ll,0JDI(H0 6LlTb no norase cpaBHeHHJI. TaKHM 06p1l30M, sona B 

,ll,llHHOM cJIY'Ule npossnser CBoDCTB8, xapasrepasre ae ,ll,Jlll aemecrsa C MonelC)'

JlllPHoD MaccoD 18, a ,ll,lUI semecrsa co 3HlllJlfTeJILBO 6o.m.meD MoneXYJlllPHoD 

MaccoD. 

ECJIB Jl<e COnOCTaBHTh 4IH3H1JecKHe cBOACTBa BO,ll,bl H XQI,ll,KOCTH C 6oJILmeii: 

MOJleXYJlllPHOD MSCCOit, HMelOmeD.6J1H3xyIO K soae TeMIIepaTYPY KHIIeHwI (aa

npasep, co cBoDCTB'aMH HOpMllJIJ>HOrO reIIT8HB C 7HJ2, M=100), TO TaIOKe MmlCHO 

06Hllp}')lGITI> cymecraeaasre Pa3JIH'DIJI: (Ta6J1. 2). 

Bona xapaKTepH3YeTCJI 60JILIIIHMH BeJIHIIHHllMH y,ll,eJILHOH TeIliIOeMKOCTH, 

rennorsr nnaaneaaa H , oco6eHHO, TeIIJlOTbI napo06pll3OBlUIIDI. 

120100 1
 
80
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MoneIC)"IIAPM- _008 

PBC. 4• .H3MeBeRBe Te"oepaTyp DJlaBJIeOBa B KBOeBB8 B. pimy nmpB

)l.OB3JIeMeBTOB VI rpynnLl 

Cne,ll,OBaTeJILHO, H3MeHemre ressneparypa BO,ll,bl HJIH ee arperamoro co

CTOJIHIDI COnpOBO)l(,ll,aeTCJI 33'rpaTOH HJDl BhI,ll,enelDleM O'TiJOClITeJILHO 6oJILmoro 

KOJlHlJeCTBa 3HeprHH. K1IoleHHo C 3THM CB'I3llHO orposmoe CTa6HJ1H3Hp)'lOm.ee 

BJIHlIHHe BO,ll,lJl aa KJlHMaT nnaaersr: ee llpHcYTCTBHe YMeHLmaeT aMDJIHTY.ll.Y ce

30HHlJIX H cyrosaax Kone6llHHA rearreparypa, 'ITO HaTJIlI)l,110 npOJIBJUIeTCli B 
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TaMHua2 

CpaBBBTeJILBLle c80lcraa 80~LI B BOpMllJIbBOrO renraaa 

BopMllJ1bBLI.Bo~aPll3MepC80ICTBa 

reDTaBBoerL 

100- 18MOJleKYIDlpHWI Macca 

98,4100°CTeaneparypaIGIIIeHHll 

-970°CTesmeparypa IIJI8BJIe

HHlI 

-
 1,97 ..
 80 

IIpOmmaeMOCTb IIpH 
20°C 
;r(mIoJlbHblA MOMelIT 

~JleKll)ll'lecK8ll 

0,2'10
018 

1,84"10-18 
~e6au 

0,731,0r/cM'Ilnoraocrs 

0,51,0 

(2,1 .[(x<Ir·rpa.ll) 

xan/r-rpaaY.lleJILHaJI TemIOeM

(4, ~ 9,nxdr"rpa.ll) 

76 (318 .[(x<Ir) .• 

KOCTb 

540(2262 .[(x<Ir)KanlrTeIDIOTIl nap006pa30Ba

~ 
34 (142 .[(x<Ir)79 (331.[(x<1r)KanlrTeIDIOT8 IDIaBJIeHIDl 

2573,llHHiCMIloaepxaocmoe aarx

)l(eHHe IIIpH20°C i 

"06meH3BeCTHbiX pa3JlH'illJlX MopcKoro H KOlITHHelITaJlbHOrO KJIHMaTa Ilosepxao

CTHoe HaTIl)I(eHHe BO,llhl OTHOCHTeJlbHO B~O, HO ero cym.ecTBeHHo CHH)I(ll1OT 

IIpHMeCH nOBepXHOCTIlo-aICTHBHLIX semecra. BJl3KOCTb BO,llhI cymecrseaao 

YMeHbIlIlUCg CnOBLlIlleHHeM TeMlIepaTYPbI (pRC. 5) [14]. 

31'006CTOJITeJlbCTBO HCnOJlb3ytOT B nponeccax, CBDaHHbIX C4JHJIb'I'pllQHeA. 

lJBCTaJI -BOA8 06na,naeT OqeHb ManoA YAem.HOA 3J1eIcrJl0npoBOil,HOCTbIO 
t-; 

(0,004'10-6 CHMiCM IIpR 18°C). 

npHCyTCTBHe IIpHMeceA HOHHOro xepasrepa pe3KO noasnnaer anextponpo

BO,lUIOCTb, 'ITO naer BOOMO)I(HOCTb HCII0Jlb30B8Tb H3MepeHIDI. 3JleIcrJl0npoBoAHOCTIl 

31 

BOJlLI B K8'lecrse BeC&M8 'l}'BCTBHTCJJI>Il0ro, XON H npH6JImHfem.HorO MeI'O.lla 

8Bl1JIH3ll ee COJIeco.l(ep)fCllBJfj[o 

llpJliUlHy MHOfOlIHCJleHHbIX 8IlOMllJIhBIaIX CBOitCTB cnenyerRCKlrI10 B MOJIe

KylDIpHOM CTpoeHRR BO,Abl, .llJIjJ: KOToporo xapaKTepHa HCCHMMeTpll'lHOCTb pac

npe~JleHRll 3JleKIpR'lCClCllX 3~OB, 06y~ ..,KO BIoIplUIIleIlJlylO no

IDIpIlOC11J. BaneHl'HWl yroJl a B MOJICKYJIe BO~ H a H COC'I'8BJmeT 104,5°. 

? 

1,6 

1,4 

1,2 

1 

10,8"
i o

•
6

,
 

0,4 I
 

0,2 .
 

I 01 ;. ..' '" .~ ,;" ,;. i 
r.c i 

Pae-S. 3aaaeRMOCTI> BIDICOCTII BO,llW or TeucpalYPLI (14) 

llpR 06pa30B8HRH MOJIeKyJIbl In ;noMOI BO.llOPO.ll8 (3J1eKTpOH-.llOHOP) H 101

CJlOPOJUl (3JIeK1pOB-8lDl;Cmop) JJ;Ba In meers 3JlCXTPOHOB aroporo 3HepI'eTH'le

csoro ypoBm aroMa ICBCJIOPOAa BOBJIeIC8lOTC'l BB8JleHrHble CBlI3H C .llB)'MlI aro

M8MJIBOAOPO,ll8, BXONImHMH B J(8HH)'IO MOJleICYJIY BO.zu,I. 0ctaBmHec1l .n;se He no-
I 

,neJlCHHWC 3J1t1O'pOHllJlle napbl yqacTBYIOT B o6pa3oBamm. BO~OP0,llHYX CBlI3eA C 

In'OMaMH BO,IlOPO)l;8 coce.u;HHX MOJICxyJI IW,llhI, Bpesynsrare qero OOp83YJOTcg 60

nee BJIHMeBee CJIOEHYe 8£C()QmiTy. 
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Teopaaacconaanaa MOJIexyJI n03BOJIJleT npe)lIlOJIO)l(HTeJIbHO o6blICHm'b 

IlpH'umy nJIOTHOCTHoAaHOMaJIHHBO~. KaK IDBecTHO, MaKCHM8JIbHall nJIOTHOCTb 

BO~ (1,000 r/MJI) COOTBeTCTBYeT resmeparype +4 ac, a JIe.A, o6p83)'1ODJ;HttCJI B 

IlpHpO,nHhIX ycnOBHJIX, HMeeT nnOTHOCTb 0,920 r/MJI. llOBH.1nIM0MY, IlpH resmepa

Type +4 °C B aoae npeOOJIlIJl.lIIOT accouaarsr, OOpa3)'1Om;Re H8H60Jlee nJIOTHbIe 

ynaxOBICH, a npa H3MeHeHHJIX TeMllepa:ryphl II, B oc06eHHOCTH, npH npespameaaa 

BO~ B JIe,n HJJH caer 4/OPMHpyroTCJI 8CCOllHlrI'bI co crpysrypon, xapaKTepH3YJO

meHCR ~eM nyCTOT. 

C OCo6eHHOCTIIMB CTpoeHHR,MOJlexyJl BO~ CBR3aIUl H ee ymncam.HaJJ cno

C06HOCTb Ie 06P830Biunno BOHHhlX pacTBOpOB. Ilpa B3aHMo,neHCTBBB C BOiJ.Ott co

JIett OOp83YJQm;Re BX HOHbl npHTJIrBBaIOT Ie ce6e UOJIRPHhle MOJIexyJIhI BO,lU>I C CH

JIOa, xapmcrepH3YJODleil:CJl3HeprReH rHiJ.P~. 

Ilo caQJUlXHMH'leCKHM CBOHCTBaM Bo,na JlBIDIeTCJI BeCbMa peasnaosao 

cnoc06HbIM BemeCTBOM. ODa pearapyer co meJIO'IHLIMJI MeTaJI.lJaMH, 1lT0M8pHbIM 

KHCJlOPO,nOM, ranoreaaaa H,,npyrm.m coeiJ.HHeHHJIMH, HMeeT onpe,ne.neHBble Tep

MO):tHHaMH'IeCKHe npe,nem.l YCTOii'IHBOcrn [4]. PeaKIJ;H.0HHYJO cnocodaocrs BO.D;bl 

He06xoAHMo yqHThIBIlTb npa RCn0JIb30BaHHB ee B Pll3JIHllHbIX TeXHOJlOl1AecIOlX . , .,.-~ 

nponeccax H npa Bbl60pe MeTO,nOB O'lllCTKH. 

Ilpacymas sone cnoc06HOCTb pacrsopsrs O'leHb MHOrHe TBep,lU>Ie semecr

sa, )l(HiJ.I<OCTH H r83h1 carpana B8)l(HeibuyIO POJIb B c}IoPMHPOBaHHH COCTaB8 up«

POiJ.HldX IJO~ soropae B 38BHCHMOCTH OT yCJIOBuA 00p830BllHRJI pe3KO OTJIHlla· 

lOTCJInpyr OT npyra no COCTaBY upHMecett. 

3.4. fl)oPMB~BauHe tB3BICo-XBMBQeCICOrO COCTaaa BO.llId 

Ilponeccu 4/OPMllpOBaHIDI c)H3HKO-XlIMH'leCKoro COCTaBa npHP0.D;HbIX 

BOA TeCRO CBSl38.HbI C KPyroBOpOTOM BO)lbI B npapone. 

. ~ BO,n pes H oaep, xoropsre JIBJIJIIOTCII OCHOBHhlMH HCTO'lHBlC8MB aono

cHafuKeHIDl H upaeMHHKaMB CTO'lHhlX BO,ll, MOXCHO BbUleJIHTb TpH OCHOBHble srana 

4l0p¥uPo1imrn,. XBMH'IecKoro COCT~: 
-" 

1'. K6HTaKT BO,lU>I C llTMoc4/epoii. 

&~ 
3 

'/1/ 

tI 

./ 
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3HepIWI nOK83aHHhTX nyHKTHpOM BO,nOpO.zim,Ix CBJJ3eH COCTaBillIeT 4-5 

I<J<8Jl/MOJlL, 'ITO 3Ha'IHTeJII.HO MeHhme 3Hepnm BnyrpHMOJIexyJUpHLIX BaJIeHI1lLrx 

cBeeA, IDMepJleMLIX ,necHTI<8MH kKaJJ!MOJIL. Ilosroxy B03HHKaIOIl\He accouaaru 

CPaBHHTeJThHO HeyeroittumlJ, JIerKO paolI8,!UlIOTCJI H 06p83)'lOTcJI BHOBb, 'ITo 

06ycJIaBJIHBaCT o6paImu.di xapmcrep 8CCOUHllQHH. H8H60JIbmWl crenem, ecco

ItHaJ:(HH MOJIexyJI X8p8lITepHa .D;.IIlI JIL,na H caera (PRC. 6) [7). Ilpa nOBLIWeHHH 

TeMIIeparyphl creneas aCCOUHllQHH YMeBbm8eTCR H npa ,nOCTaro1fHO BhlCOlOiX 

rexneparypax onpeneneaae MOJIexyIDlpHoH MaCChi no WI01'HOCTH napa aaer Be

JlHIlHRY, paaayso 18, 'ITO YK83h1BaeT aa Ilp8lCl'JltlecKH nOJIHoe O'fCYTCTBRe acco

UH8UHH. 

"-

PHt. 6. rHDOTeTHQeclCBe CUMLI MO.lleJIel crpyrrypLi JIL.lla ~ 

1- JJe,roIHLle KpHCT8JIJIhi (a - TeTp83.npbl, 6 - nOJIOXCeHHe MOJIeKyJI B crpyxrype m,.n.a: 1_ 
aTOM KHCllOPO.na, 2 - aTOM sonopoaa, 3 - BO,n0po)\Hhle CB)}]"); U- ICOOP,nHH8.IlH0HHoe 

'lliCllO MOJJeKyJI B C1J>YI<'1)'pe.lTh,Zlll (paaaoe 4), onpeneneanoe no paccemmoPeHTreHOB
csoro H3JI)"leHHJI aTOMllMH ICHCllOPO.n.a; m - CTpyKTypbl JI~a (l -: nycrorsr ({JJ.bIPKH», 2 
- ueH1J>bI nyCTOT, Hax0.nBIllHecJl H8 paccTOJIHHH 3,47 A apyr OT .npyra, 3 -MOJIeKyJIa 
BO,1Uol, 4 - uearpu MOJIeKyJI, H8XO.!UlIJ1HecJl or uesrpa na pacCTO)}HHH .2;941.) 
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2.	 KOHTaKT BO)lbl C MIDlepanllMH nOlffi H rpyHTOB, 06pll3)'lOIIJ,HX DOBepXHo

CTHLIe CJJOH mrroctjlep&l. 

3.	 ~pMHpOBaHHe XHMIi'leCKoro COCTllBa BO)l,hl B CaMHX BO~OTOKaX H BO~O

eMax B pesynsrare )KH3He~eneJlI>HOCTH I1U\P06UOIIT0B, 06PIl3YJOIIUfX 

BO~e 6HoreoIleu03LI. 

Ha scex nepe'UfCJIeHHbIX 3T8JIax cymecrseaaoe npllMoe HJIH socseaaoe 

BJJIDIHHeaa fPopMHpoBaHHe COCTaBaBQlU>I OKIl3LIBaeT ~elITe.m.HOCTh lJeJIOBeKa 

3.4.1. KOBTlua 80~hI c aTMoctepoi 
.IIapw BO}lLl, nocrynarontae B lmdoet)epy npa HCnapeHHH C nOBepXHoCTH 

MHpOBorooKeaaa, CO~ep3CllT 38 cser 6pw3roYHOCa HeOOJIbmoe KOJlH'lecTBO co

lIeit. }:{aJIbHeAmee 4lopMllpOBaHHe COCTllBa aTMOCcPepHhIX OCfW(OB upOHCXO.lUIT 

rro~ BJIIDlHHeM cocrasa npaponnoa lITMOCepepLl H ereneaa ee 3arpJl3HeHHOCTH 

HHopoJ.(HblMH rll3aMH H eemecraaaa TIpH:noM CJIe~eT )"IH1'hIBaTb, 'ITO paCTBO

pBMOCTh rlI30B B sone 33BHCHT OT HX ~ecKoit IIPUPO,ZJ;hl, napnaaasaoronas

JIeHHll B aTMocc}lepe H TeMlIepa-rypJ>J. ATMoc4JepHLIe OCa,nIGf, 06pll3)'lO~ecH B 

'DfCTOit llTMoccPepe, conepxar pacrsopeaaae rasa: Nz, O 2, CO2. H3 3arpR3HeH

HOit l:n'MOCc}lepbl B lttMocc}lepHble OClIJlI(H nepexonsr NH3, S02, NOx , H 2S, a TalOKe 

MHome opraaasecsae H MHHepaJIbHble semecraa, IIpHCyrCTBYJOmue B 38rpH3

HemIO! aTMoc41epe, BKJIIOlfllSl p/WfoaKTHBHLIe 3JIeMeHlDl. 

IIO.llC'lHTaHO, 'ITO 1 JI .llOlK,lleBOH BO)l,hl, TIll,I],alI C BJ>JCOThl 1 KM, OMLIBaeT 3,26 

~ soaayxa [1]. IlocneCHJIbHOrO H npo~OJDJ.(Hl'eJlbHoto .llo>K,lVllrfMocc1lepHl>Ut B03

nyxBeCbMa 3cPcPeKTHBHO OtIHJIJ;aerCHOT IIbIJIH H rasos, XHMH'IecKH 833HMO~eitCT

B)'lOmRX CBO.llOit. 

Ilepexonsr B BO.llY H xaorae JIeT)"IHe opraaanecxae semecraa, BbI.lleJIHeMbJe 

B lrI'Moc41epy pllCTeHIDlMH, He Y.llaJI1llOTe»: H3 aiMOCcPePbI JIH1IIL'aesoropsre ran

potjJo6Hb1e npHMecR, B qaCTHOCTR, 4lpeOHhI. I' , 

3.4.1. KOBTaKT BO~bI C MBBepuaMB 00'18 B rpyBTOB 
\ 

KOHTllI<T BO.ll&l C rpymllMH H nOlffiaMH arpaer rJIaJlH)'lO POJlb B npeo6paJo

DffilltU 30m-J. !! C.i10:+=~!:!t p!lCTllOp Rr.masma»: H8 3eMHYlQ nOBepXHOCTh sona ar

.,
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MOCcPepHbIX OC8.lnCOB. npocasasaercs sepea nossy H BeTyTIaeT B KOHTaKT~DO.llCTH

JIllIOmHMH ee ropH&IMH noponasra, B pesynsrare xero o6oramaercH COJUlMH H Me

IDler CBO"lt raJOBWi COCT8lI. TIpoHHlCIlSl B 60Jlee r.ny60KHe CJlOHJIm'OCcPePbI H non

seprascs BJIHHHHIO B&lCOKOrO~aulleHHR H nOBJ>JlIIeHHOA resmeperyper, sona npa

OOpeTaeT eme 60JIee CJIo)((J{Ii,[jt HaOOP pacTIlopeHHLIX ra30B H MHIlepaJIbHblX co

lleD. 

TIpH KOHf8KTax BO.lU>I C nOlffiaMH, rpymaMH If MHHepamwlf JUfTOCIPePLl 

npOHCX~.Mf nponeccsr pllCTBopeHIDI, Bl>IIIleJIa'DIBaHHH, lIJJ.cop61lHH, HOHHOro 06

Meaa PllCTBopeHBIO I1pHpO,nm;IX llJIIOMOCBJIHICarOB H p~ npyrax MHitepaJIOB 

cnoco6cTByerux H3Mem,lfeHBe B Pe3YJIloTaTe nponeccos 38Mep3aHBJ1IlO)lLl, npo

HHlC!llOmeit B TpeIIJ;RlI&l, a TlIIOKe nOB&IllIeHHe KHCJlOTHOCTH BOllbl BCJle.llCTBHe pac

TBOpeHIDI B ReA yrlleKUClIOTLI. KuCJlOTHOCTb BO)(bI MOJKeT nOBJ>JIlIllThCH TlIlOlCe 

BCJle~CTBHe OKHCJIeHHR CY!lb41~OB MeTaJlJlOB, npacyrcrayiomax Il H3BepJKeHHblx 

DOpO~. Hanpaxep, OKHCJIeHHe paeraopeaaax B sone KHCJlOP0.llOM HaH60JIee 

pacnpocrpaaeaaoro CYJIbc}lH,ll;a-IIHpHTa FeS2 nporexaer no PeaKIlBll: 

2FeSi+2H20+7~=2FeS04+2H2S04'
 

06paJ)'lOmllSlc.lI cepaas KHCJlOTa OK33LIBaeT CHJlbROe arpeccasaoe B03~eA. . . 
CTBHe Ha aJUOMOCHJmKlITLI H ocaaosasre KapOORlmI&Ie nopona: 

Na2AhS4016 + H2S04 + H 20 =~2Siz09 + 4Si~ + Na2S04 

CaC03 + H 2S04= cas04+ H20 + C02. 

B Pe3Y~TaTe 3THX uponeccos sona 060ramaercJI pacrsopeaauxa CYJII>cPa

TaMH H nmpoxapOOHlrfllMH. 

Bona, conepxamas p3CTBopeHH}'lO yrJIeKIICJIory, 83aHMo.lleACTBYeT C Kllp

60HaTHLlMH ropHbIMH nopo~8MH (H3BecTIDIK, MeJI, MPllMOp) no peaKIIHY: 

jCaC03 + H 20 + COz +-+ Ca (HC03h,
')	 . 

~npHBOlUlT K noaameamo lJCeCTKOCTH BO.zn,I, a B pesynsrare paCTBopeHIDI MR-

HepllJiOB 06p83)'JOTCH nemepa, 06PaTHMOCTb PeaIOJ.HH npHBOoWlT x B03HHKHOBe

HHlOlt nemepax CTaJI8lITHtOB H CTaJI/lI"MHTOB. 

Ilosamemno ConeCO.lleplK3HIDI BO,ZJ;hl cnocoeerayer pSCTBopeHHe conea, 

pacceJIHHLIX B OC8JlO'IHNX nopozax (rJlHHbI, necza) H MeCTaMH 06pIl3)'lOmRX 38
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JIelKH COJIen - xapfoaaros, XJIopHJJ;OB H cYJJb<PaTOil KllJIbIJ;Wl, MarHHJI:, Ha1pIDI. Ii 

KaJIIDI. K HHM OTHOCRTCJI InBeCTWIICH CaC03, L{OJIOMHThI CaC03, MgC0J, ranc 

caS04• 2H20 , KaMeHH8ll com. NaCI, CHJlbBHHHT m KCI +n NaCI a np. 

BlDKH)'IO pons B lPoPMHP0BaHHH COCT8IIa npaponaax BOL{ arpaer OX KOB

TaKT C no'IBaMH, B' COCfaB KOTOpbIX, B OTJIH1IHe OT ropnsrx nopoa, BXO,Z(lIT Be 

TOm.KO MHHepllJIbHLle , UO H opraaasecxae KOMIIOUeHTLI. I1pH B38HMo,neACTBHIl: 

BO,[I,LI C nO'IB8MH OOp83yIOTCJI nO'IBeHHLIe P8CTBOPLl, COCTaR H KOIm;eHTpaI(Hll xo

TOPhIX InMeHJIeTCJI B llIBpOKHX npenenax. 

Ilpa KOHT8KTe C nO'IBaMH MllJIOMHHep8JIH30B8HHLlX' nO'lBeHHLIX oca.mcOB, 

I<8K npaaaao, npoacxonar nOBWIIeHBeMHHep8JIIl38UHH, OC06eHHO saasarensaoe 

B 30Uax UeL{OCTaTO'Uloro YBJIlDI<HeHHJI (3SCymmmLIX 06JI8CTJIX), rne B pesynsrere 

HHTeUCHBHOro HcnapeHHJI BJIarH, nO,mmM8IOm;eAcJI no Ka.IlH.lIIDlPaM nO'IBbI, npo

HCXOL{JIT saconeaae nocnenaea, Hepsny C nOBLlIIIeHHeM MHHep8JlH381tHH npn 

KOHTaKTe BOL{bl C nO'IBlIMB npoHCXOL{DT H3MeUeHHe HOHHoro COCTaBa BO,[I,LI, 06y

CJIOBJIeHHoe TeM, 'ITO nO"IBbI npeL{CTaRJIJIIO'f co60A npapoaasre KaTHOHHThI co 

cJIa60KHcJIO'I'HblMH HOHOreHHhIMH rpynnaaa 0c06eHHO 3Ua'IBTeJIbuyIO HOHoOO
/ ~.

MeHHYIO eMICOCTb ~elOT QepH03eMHLIe H Top'l'JlHhle nO'IBhI, xapasrepaayionraeca 

BhlCOKHM COL{epxaumeM ryMHHOBhIX KHCJIOT, 06MeHHaJI eMKOCTb KOTOphIX L{OCTH

raer 3,5 Mr-3KB/r. 

Cnocooaae K HOHHOMY 06MeHY KOMIIOHellThJ nO"IBhI 06p83Y1OT rYMYc - op

rauo-MHHepam.HLlH nornomaJOmHH KOMruIeKC, xamqHbl xoroporo MOryT 6b1Th 

3aMeUeHbI ):(pyrHMH KarHOH8MH, 60JIee 3HeprH'UIO yL{epXGIBaeMhIMB rrO'IBaMH, 

aanpasep, HlrI'PHAMO)KeT 6hITh3aMeHeB KaJIbInleM no peasnaa: 

IlK............
 
2IlK-Na + Ca2+ = Ca + 2Na+, 

IlK"""

rne IlK - p8L{HK8JI nO'IBeHHOrO nornomaiomero KOMIUleKCa, COL{~8mHH onay 

HOHoreHHYJO rpYIIIIY. 
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B COOTBeTCTBHH C 06m;HMH 3aKOHOMepHocTJIMH HOBoo6MeHHOH ceJIeKTHB

BOCTH L{JIJI rrO'IBeHH()rO nornomaromero KOMllJIeKCa xapasrepea CJIeJ\YIOmHA PM 

ocJIa6JIeHBJI cop6HPyeMOCTH: 

W> Ca2+>Mi+> K+> Na+. 

I1poneCCLI HOHHoro 06Meua OK83LIB8JOT cymecraenaoe BJIHJlHHe aa <pop

MHpOBaHBe HOHHoro COCTaRa KaK BO,llLl, TaK H rrO'IBLI. B cesepaax paAoHaX na

mea CTPaHhI, OTJlB'f8lOIInIXCR In61JIT0'IHLIM YBJIlDICHeHHeM, H3 rrO"IBLI InBJIeK8eTCJI 

6om.IDlI,lI qacTb KaTHOUOB H cIlopMHp)'IOTCJI xapasrepaue XHCJlLle rrO'IBLI Cesepa, 

C . nponeccaaa HOHHOro 06Meua CBJI3aua H OqeHb M8JIaR JlCeCTKOCTh BOinar TOp

4JJIHhIX 6oJIOT.,nmr 6oJIOTHOA BO,[I,LI xapasrepno rrossnneaaoe cOL{ep)K8HHe opra

HH'lecKHX coe.mmemD\, nepexonsmax B sony H3 no'IB C BhlCOKHM COL{epXC8HHeM 

opramrsecxax Bem;eCTB. 

3.4.3. !POpMBpoB2BBe eoeraea BOJ(bI B pelYJlbTaTe )lCB1BeJ(eJITeJlbBOCTB 

nmpo6BOBTOB.
 

)J(mueL{eJITeJIbUOCTh JlCHBLIX OpraHH3MOB cymeerseaao H3MeHJIeTXHMIDIec:KH:it
 

COCTaB npHP0L{HbIX BOL{ Bpesynstare secsaa CJIO)ICHJ>IX H P83UOOOp83HhIX npouec


COB. 

B nponecce lPOTOCHlITe3a C03L{8eTCR npo~ rrepBftqHoii 6HOMaCCId no 

cxexe: 

C02 t H20 +E -+ (H - C - OR) + O2. 

I 
C03L{aB8eMaR T8KUM 06p83oM 6HoMacca pacrenaa JIBJIJIeTCJI OCHOBOH 1lH

TaHHlI BO,lIHldX Opr8HH3MOB H HetO'UlHKOM 06p830BaHHlI p83JIHq8J>IX pacrsopeu

~~B BOL{e opr8HH'lecmx coeL{HHemm. 
I 

P83ll0JICeHHe OC1'8TKOB OTMepIIIHX paeraremaux H )lQlBOTHhIX OprauH3MOB 

nPoHCXO~ non L{eACTBUeM MHIq)OOpr8HH3MOB. B 3aBlfCHMOCTH OT yCJIOBHH 

(a3p06Hh1X HJIH aHlbpo6HhIX) 31,'OT nponecc MO)KeT nporesars C 06p830BaHHeM 

p83JIHqHJ>IX npoersrx MHHep8JJbHbIX coeL{HHeuHA (C02, H20 , C~, H2S) H 60JIee 

CJIOJlCHblX opraHOMHHepllJIbHblX semecrs, BXO.lJ)llIUiX B COCTaB ryuyca. I1pH nOM B 
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a3p06HLIX ycnoBIDIX npOHCXO~ TaK Ha3L1BaeMoe ClIMOOllHlIleHHe BO,lJ,OeMOB, B 

pe3yJILTaTe xoroporo OHH H36llBID1IOTCR OT orxepnrax Opr8HH3MOB H npo~OB 

HX )l(HJHe,lJ,eneJIbHOCTH. O,lJ,HOBpeMeHHO B BO,LJ,y BOOBpamaIOTCJl paCTBOpHMIile co

e,lJ,HlJeHHJl a30Ta H cj)oc4lopa, HeOOXO,lJ,HMLle )VIJl BOCnpOH3BO,lJ,CTBa opraaasecxoro 

semecrsa npa clKrr0cHHTe3e. 

B CBOIO osepens, MHKpoOpramnMLI H rPHTODnaHKTOH cny>KaT HCTO'lHHKaMH 

1IHT8HHJI )VIJl MHOrO'IHcneBHLIX OPr8HH3MOB - cj)HJILTpaTOpoB, K KOTOpLlM OTHo

CRTCR P8'D<ll, BX0MllJ.He B COCTaB 300IDIaHKT0Ha, MOnmocKH, ry6KH. Bee OHH ax

11I8HO0'lHIIl:8lOT BO,LJ,y, HCnOJIL3yR ynoaneaaae npHMecH )VIJl csoero IIHTaHHJl.· 

B 'I1lCTH0CTH,Hccne,nOB8.HH.lI, npoeeneaaae aa osepe liaibcaJI, noxasaaa, 'ITO 

npHCYllJ.M 3TOMY osepy ymncaJIbHM 'lHCTOTa H npospasaocrs BO,lJ,hl nOAAepJlOlBa

eTCR )JCH3He,lJ,eneJILHOCThIO BO,lJ,HOrO 6HoreoueHooa, B KOTopOM BmKHyIO pOJIL ar

paer 3H,lJ,eMH'IHbIH pa'lOK snamypa 1l0,lJ,C'lHTaHo, 'ITO nonyJDIIUUI enamypa 

npOcj)HJILlpOBLlBaeT sepes CBOH opraaasasr e)J(ero,lJ,HO 1/3BceK MaccLi BO,lJ,bI, 06
. . 

Pa3Y1Om.eA B osepe nOBepXHOCTHLIH cnOH TOJllll.HHOH 50 M. B3aHMOCBJOL 6Houe

aosa H 6HOTona npOJIBnReTCR B ,lJ,aHHOM cnysae B TOM, 'ITO snamype ,lJ,.lUI ofecne
// 

'IeHIDl ee nOlJle6HOj;I'B B IIHTaHHH He06xo,lJ,HM0 npoc)HJILlpOBLlBaTL orpoaaue, 

no CpaBHeHHlO C ee pa3MepaMB, 06'LeMLI BO,lJ,hl. 

OpraHH3MhI, npeJJ,CTaBnJlIOllI.He co6oH DOCne,LJ,ylOlURe 3BeHLR DHllI.eBLlX ue

Dei\, aanpaxep, pLl6hI, TlllOKe Y'laCTBYIOT B 6HOnOrH'leCKOM xpyrosopore Be

meCTB, HaKanJIHBaR opraaasecsae semecraa H 6HoreHHLIe 3neMeHTLI. MacCOBLIii 
I 

BWIOB pLl6 pLl60R,lJ,HLlMH DTHl.(aMH HJlH '1enOBeKOM OKa3hIBaeT onpeneneanoe 

BJIIDlHHe aa 6aJIaHC coe,lJ,HlJeHHiia30Ta H cj)occj)opa B JJ,aHHOM BO,lJ,OeMe. 

)l(mHeJJ,eneJILHOCTb BO,lJ,HLlX Opr8HH3MOB H3MeHReT COCTaB paCTBopeHHLIX 

B BO,lJ,e ra30B: UP" cj)OTOCHHTe3e yBeJIH'lHBaeTCR conepsanae pacraopeanoro B 

BO,lJ,e KHCnOpO,lJ,a " YMeHbmaeTCR cOJJ,ep)J(aHHe yrnexacnoro rasa. 06paTHLIH no

MY nponecc npOHCXO~ npH ,lJ,hlXaHHH BO.D:HhIX OpraHH3MOB H 6HOXHMH'leCKOM 
~ [ 

OKHcneHHH OpraHH'leCKHX Bem.eCTB B a3p06HbIX ycnOBIDIX. IIPH pa3nOJKeIUlH op

ramAeCKHX Bem.eCTB B aHa3p06HIdX ycnosasx B BO,LJ,y MOryr BLmenRTLCJl MeTaH, 

KpeMHHit, Me,lJ,b, HO.n: H npyrae 3neMeIITLI Ii CoeJJ,HHeHHJl. Hanpaaep, .u.HaTOMOBLIe 
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BO.n:OpOCnH KOHIJ;eHlJlRp)1OT KpeMHHA. 06m.eB3BeCTHa npacymaa 3KOnOIWleCKHM 

CHCTeMlIM cnoc06HOCTb HaKannHBaTb no DHllI.eBhlM ueDRM TR)J(enhIe MeTaJInLI H 

xnopopraaasecxae coe,lJ,HlJeHHJl. 

Ha scex sranax cj)oPMHPOB8HHJI cj)H3HKo-XlfMH'lecKOro COCT8Ba npRpO,lJ,HhIX 

BO.n: cymecraeaaoe BJIIDlHHe OKa3L1BaeT xoodCTBeHmUI .n:ell'IeJILHOCTb senoaese, B 

pe3yJILTaTe KOTOpoH B3 He.n:p 3eMnH H3BneIC8lOTCR H BosneIC8lOTcR B npRpO.D:HhIK 

xpyroaopor MHJIJIHap,lJ,bI TOHH Pa3JIH'iHbIX semecra, npo.n:yKTLI nepepa60TKH KO

TOphIX 3,aI'pDHRIOT aTMOCcPePY, uosay, BO,lJ,hl H B03JJ,eHCTBy:IOT.Ha npaponsue 3Ko

CHCTeMhI. 

3.5. XUMBB peqBblX B OlepBblX BOil 

H3 scex BO,nHLIX 06'LeKTOB pesa H npecHoBO,lJ,HLle osepa HMelOT HaH60m.

mee npasrasecxoe aaaseaae. Bnaroneps ox mapoxovy pacnpocrpaaeamo aa no

BepXBOCTH cynm H MaJIOH MHHepll.JIH38lUBl BO,lJ, OHH nOBceMeCTHO HCnOJIb3Y1OTCll 

KaK HCTO'IHHICH BO,lJ,OCHa6)J(eHIDI H npHeMHHKH CTO'lHblX BO.n: H nosrosry ox co

CTOllHHe ;JacnyxamaeT DpHCTaJILHOrOBBHMaBHR. 

Pexa JIBnRIOTCg 0a060nee nO,lJ,BH)J(80H 'IaCTbIO rn.n:pOCcj)epLl. K HX ocooea

HOCTRM, OT KOTOphIX laBHCHT rH,lJ,pOXHMH'leCKHH pe>KHM H cj)B3HKO-XHMHlfecIGIiI 

COCTaB BO,lJ,Ll, OTBOCllTCR: 

- 6L1CTpllll CMeHa BO,lJ,bI B pycne; 

_ cj)OPMHPOBaBHe cj)H3HKO-XHMH'IeCKOrO coCT8Ba BO,lJ,hl B nOBepXHOCTHLIX, H 

DOTOMYOOLI'IHO xopomo npOMbIThIX cnosx nHTOCcj)epLl; 

_ CHJIbHaR 38BHCHMOCTb BO,lJ,HOro pe)J(lfMa OT KnHMllTII'IeCKHX H rroromnax 

ycnoBHH; 
') . 

J' 

_ xopomee B3aHMO,lJ,eHCTBHe BO,lJ,bl C aTMOCcj)epOH.
 

.03epa, no cp8BHeHHlO C peKaMH, HMelOT 3aMe.n:.rreHHbl1t BOJJ,006MeH H 66J11>

\ 

myJO nnomans sonssoro sepxana, llOOToMY B~HHe H8 MHHepaJlH3aJtUIO BO,lJ,ld 

KnHMllTII'IeCKHX ycnoBHH H, B 'IacTBOCTH, cooraomeaas KOnH'leCTB BhIll8.D:8IOllI.HX 

OCa,nKOB 11 HcnapRlOm.eDcg BO,lJ,hl BLlpIDICeHol .D:nR osep ropasno CHnLHee, 'IeM J])lJI 

'
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pex B peraoaax C 3acymIDlBhIM KJIHMaTOM 06pa3YJOTcx 6ecCTO'llible osepa, 

HMelO~e BhICOKYJO MHHepamo~ BO./thl. 

Cosnaeaeasre na pesaxaonoxpaaamnna no CBOHM rH./tPOJIOmqecKHM a 

rB,lij)OXHMH'lecKHM oco6eHHOC'NIM 6JI83KH K IIpeCHOBO)lHblM 03epaM, 0,lJ,HaK0 He

06XO./tHMO Y'fIUhUlaTh, 'ITO B nepBooatIlllIhHLlH nepaonCOO.nllHIDl Bo./toxp~a 

Ha6JI1O.llaeTCX cymecraeanoe yxynmeaaeKatIeCTBa BO,ll,hl. 

OsepaH BO./toxp8HHJlHID;a B 6oJIhme:'t CTeneHH, tIeM peICH, nO./tBep)l(eHI.l :lB

'fIioclinpOB8HHJO. 

t-; /

3.5.1. r~poXB~fI...ecKBi pemlM pex B eaep 
~ 

Ilon rH,Iij)O~ecKHM peJKHMOM soaaoro om.eKTa noaaaaercs COBOKyn

HOCTh xapasrepaax InMeHeHHit xm,mqeCKoro COCTaBa BO,ll,hl BO BpeMeHH rona 

[14,16]. IH.u.po~ecIqlli peJKHM BXO.IJ.HT B 6o:ree 06uurn fMPoJIorWlecIOOt pe

)I(HM XaK ero COCTaBHali 'faeTh, B3aHMOCBJI3aHHWI co BCeM» .llPyrHMll tIaCTXMH 

BO.lUfhIM. Jle,llOBhIM, TepMH'lecKHM peEfM!lMH. 

lliyqeHHe nmpOXHMHtleCKoro pe»rnMa P83JIHIIHhIX BO.IJ.HhIX 06'LeKTOBH xa

paerepa ero H3MeHemm npa B03.neACTBHR P83JI1ll1Hl,(X npapomarx cIl8lITOpOB H 
// 

.neXTeJIhHOCTH tIeJIOBeKa XBAAeTCJI o.ltHoA In 3a,natI I'If.nPOXHMlm. 

, Bona pexH osep nOnOJIHlleTCJI sa cser BhIDa,n3lO~ na repPHTOPHH cynrn 

aTMOCcllepHbIX ocaasoa, xoropae nocrynaror B BO.ltHhIe otn.eKThI P33.J1H1U1hlM1i ny

TJIMH ( pHC 7) {29]. 

tIacn. llTMOCcIlepHLIX oca,nKOB (1), BLlIla,naeT aenocpencraeuao aa nosepx

HOCThBO)lJlHOro sepxana ,nIDI pex era qacn, OTHOCHTeJIhHO HeBeJIHKa, HO .IJ.AA He

rnyOOKHX osep cpeaaea nOJIOChI POCCHH ORa COCTaBJlJleT no 50 % scero BO./tHOrO 

DHTllHIDI. 3HaqmeJIhHWI tIaeTh BO,ll,hl nOCT)'TIaeT B pesa H osepaB BH)le nOBepXHO

craoro CTOKa(2), 06p83)'1Omerocx nOCJIe CBJIhHbIX .no)lC,l.l;eii HJIH .u.pyxcuoro TWIHHX 

CHerOB. OCTlllIhHaJI BOM JIH60 acnapserca C nOBepXHOCTH cyma, JlH60 npocaqu

BaeTCXBrJIY6h noqs Ii rpyHTOB, nonoJIHJIJI nOA')eMHhIe BO,ll,hl, xm;.~hIe no yCJlOBH

JIM 3aJIerllHIDl no.u.p83~CJI aa rpynroaae (3) Ii apTe3HaHCKHe (4). Te Ii npy

me T8K)I(e cJIY)I(aT HCT01JHHKaMH IDITaHHX BO.nOHpex Ii osep. 

Pae, 7. H(TO~BBKB DBTaBBJI peK B 03ep: 

1- aTMoctlaepBble OC8,llKB; 1- DOBepXBOCTBbll (TOK; 3- rpYBTOBbI~BOilbl; 4
peK8; S - BOiloBOCBble CJI0B; 6- BOiloyDopBble DJl8CTb1 ; 7~ 8PTel.8BcKBe DO

ilbl 
HecMOTpJl ua 6oJIhmoe P83Hoo6p83He cIlwHKo-reorpaclluqecKHX yCJIOBHA aa 

r: 

reppirropaa POCCHH, ,lJ)lR KaJK,!loro In nepequCJIeHHLIX tIeThlpex HcTOtI~OB I1H

TaHHSI M())I(HOBLI,AeJIlfih xapasrepnae oco6eHHOCTH XHMH'Iecxoro COCTaBa. . . , ~ 

B 1fi'M0ccllePHhIX oceasax, cOCT!Di KOTOPhIX 3aBHCHT OT l:;OCTOmHX aTMO
'. ... . 

~hI, 06mee KOJIH'IecTBO B3BemeHHLIX H pacraopeamax npHMeceA ( sa HCKJIIO-o 

tIeHHeM paCTBOpeHHbIX r830B) OTHOCHTeJIhHO HeBeJIHKO. 

ITOBepXHOCTHIdU CTOK JIKIIIb xparxoepeaesao conpasacaercs C noaepxao

CTHhIM CJIOeM noxaeaaoro nosposa, HO, TeM He MeHee, HHTeHCHBHO ero npOMhl

aaer, 

XapaKTepHoA ero oco6eHHOCThIO XBAAeTCJl npe06JIlI,1UIHHe B ero COCTaBe 

npHMeceu B3BemeHHhlX aemecrs, nepexonsmax B B0./tY B pe3YJIhTaTe 3po3HH noqs 

B rpYHTOB. CO.llep)I(8HHe pacTBOpeHHLIx conea 06hI'IH0 HeBeJIHKO, 80 sospacraer 

BlaHOHax HeilOCTaTOtIHorO YBffiUKHeHHJl, rile COJIH MOryT HaKlIII1IHBaTbCJI B nos

sax. BMeCTe C nOBepXHOCTHbIM CTOKOM B peKH B osepa nocrynasorraxae aHTPo

noreaasre sarpssaeaas, KaK 3OJIa, caaca, y.u.06peHHJl, x.u.OXllMlOOlThIH .u.p. 
\ 

Cocras rpyHTOBhIX BOil <llOPMHPyeTCJl nozi BJIHJlOOeM <llHJIl>Tpaumt BO}lb1 

xepes CJIOH noqs H rpyaros npa ee OTHocmeJIhHO .wnp-eJIhHOM KOHTaKTe C HHMII. 

B 3THX YCJlOBHJlX nOBhIIDaeTCX 06mee coneconepseaaae D cIlopMHPyeTcJI 60raTbrli 
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HOIfHI>lii COCTaB BO,llhl B Pe3YJThTare nponeccos paCTBOpeHIDl conea H HOHHOro 

06MeHa. 

OJUlOBpeMeHHO 6JIaro,napJl cIlHJlI>Tpan;HB sona oCBo6o~aeTcJI OT 60JlbmeA 

'IllCTH B3BeIlIeHHblX semecrs H MIIKpOoprllHH3MoB. Fpyaroasre BO,nbI 06b1'lHO 

IIpHrO,nHbl .MJI BO,nOCHa6iKeHHll H HCllOJIL3ytOTCJI .nJIJI 3TOt ~eJIH B eeJIbCKOH Me

CTHOCTH JIYTeM coop}')KeHHll KOnO.D:QeB. 

ApTe3HaHCKHe BO,nbl - 3T0 Gonee r.nyOHHHble uO,n3eMHble BO,nbl, saneraso

IIJ;He Me~ ..nByMJI BO,nOynOpHbIMH UJIacTaMH H aaxonsmaecs non HanOpOM, 6JIa

ro,napJl "eM)' DpH.6ypeHHHCKBaiKHH OHH BblXO,llllT aa UOBepXHOQ1> B llHJ(e ctx>H

TaHOB. Tasae yCJIOBHJI 3aner8HHJI H .zvnrreJThHLlA KOHTlIKT C pll3Hoo6pll3HLlMH MH

HepanaMH JIHToccpepbl cnoco6cTBYJOT 06oram:eHHIO apTe3HaHCKHX BO,n paCTBO

peHHLIMH'r83aMH (same scero CO2) H MHHepam.HblMH COJUlMH, B TOM 'IHCJIe, 

MllKp03JIeMeHTaMH. Coaepsaaae B3BeD1eHHbIX semecra H MliKpOOpramoMoB, K8K 

IIpaBBJIO, He3Ha'IHTeJIbHO. APTe3HaHCKHe BOJn>l mapOICO HCllOJIL3YJOTCJI B' JIe'le6

HhIX~eJIllX B ICa'leCTBe MHHepam.HbIX BO,n. 

Xapasrepnas AIDI pesnsrx BO,n H3MeWIHBOCTL HX COCTllBa BO BpeMeHH H 
/ 

npocrpaaerse nO~eTc.Il onpe,neneHHhlM 38KOHOMepUOCTSIM, 'ITO naer BOO-

MOiKHOCTL nporaoaapoaars H3MeHeHHll XHMH'IecICoro COCTasa pe'IHbIX BO,n, B 'Ia

CTHOCTH, ero Ce30HHble H3MeHeHHll. AHaJIH3 3THX H3MeUeHHH nOOBOJIJleT BWIBHTL 

recayio B3aHMOCBlI3L raapoxaxasecxoro peiKHMa pexa C ee BO,lJ;HblM peiKHMOM, 
\ 

xapaKTepH3YJOm:HM 3aBHCHMOCTh BeJIH1lHHLl pesnoro CTOKa OT BpeMeHH rona 

,n;m Ue3aperyJIapOB8HHLlX pex socrosao-esponeacxoro mna M8KCHMam.

m.m pacxon BO,nbl Ha6mo,naercJI B nepaon aeceaaero nOJIOBO,l\L.Il, MHHHMam.HLIe 

pacxona - 3HMoli H JIeTOM, a BbIlla,l\aIOm:He oeeHLIO ,n~ BLI3LIB3lOT nexoropoe 

YBeJIH'leHHe pesrroro CTOKa (ocellllHA UasO,nOK). 

3HMoit, xorna pexanoxpsrra JTh,nOM, e,l\HHCTBeHHLIM HCTO~OM ee nara

HHlI JIBJIJIIOTCJI rpyarosue H apTe3HaHCKHe BO,llhl, X8paKTepH3Y1Om:HecJI OTIIOCH

TeJThUO BLlCOKHM coneconepsaaaea H MaJILIM co,nepiKaHHeM B3B~meHHhlX Be

~eCTB, noerovy B 3HMHHH nepaon pesaas sona HMeeT M8KCHMaJIbHOe COJIeco

.nepiKaHHe H MHHHMaJIbHYlO MYTHOCTh. HanpOTHB, B nepaon seceaaero nOJIOBO

~
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,l\L1I, xorna OCHOBHOH BKJI8,l\ B IIHTaHHe pexa BHoCm nOBepXHOCTHhIH CTOK, 06pa

3Y1OundtCJI IIpH TaJIHHH caeros, MYTHOCTh pe'IHot BOJn>l M8KCHMaJILUa, a COJIeco

,nepiKaHHe MHHHMaJIbHO. ITo saaepnreaaa nOJIOBO,l\LJI MymOCTh BO,nbl YMeHLmaeT

CJI, a C HaCTYUJIeHHeM nepaoaa oceHHHX ,no~et BHOBL sospacraer, Hanpaaep, 

Bonra y Opeu6ypra B seceaaee nOJIOBO,l\Le BLlHOCBT 79010 ronosoro CTOKa B3Be

meHHbIXBem:eCTB, JlerOM H oceHLIO - 19,5 %, a 38MOt JIHIIIb 1,5 %. AHllJIH3apYJl 

H3MeHeHHll COJleco,nepJK8HIDI pe'lHot BO,llhl, MO)f(HO B 60JIbmHHCTBe cnysaea BId

JlBHI'b oPPamyIO 3aBHCHMOCTb Mex<.lJ.Y pacxonaaa BO,nbl H HX coneconepxaaaea, 

Ha fH,npOXHMH'Iecrom pellGDl BO,l\HhIX oObeKTOB OKll3b1BlIIOT BJIHlIHHe MHO

rO'IHCJIeHHble.Dpapo,l\HLIe H aarponoresaae c}laKTOPI>l ( pHC. 8). Hx B03,neifCTBKe 

MOiKeT 6LITh KaK aenocpencrseaasra, T8K H KOCBeHHLlM, nepe,n8IOIIlHMCJI 'Iepe3 

nenosxy H3MeueHHA COCTOJIHHJI oXP)')KaIOm:eA cpe,l\hI. 

P.:':' 

C.JI. 

1 

j
~ 

•i .. 
l 

~ 

I
,:3 

~ ! 
PDe 8. CUMB B03AeltTBBJI PB3JlBlfDLO: taKTOpoB Da eeerae peerDblX D 

OlepDbIX BOA: llpHpO,ZJ;Hble 4wm>PbI: K-KJJHMaT; Pe-pem.e(l MeeniOCTH; M-MOiJ,YlTh Cl:OKl!; 
A-coct1IB aTMoc4lePHoro B03JlYX8; Il- no'lBJ>l H rpyHThl; Pa- pacmTeJI!>HOCTh HIl TeppHIOpHH 

BO.l\0c6opa; B.6.-BO.zun,di 6HoueH03. 
Aarponoreaaae (Iaxrophl: P.c - perynaposaaae pesaoro cron; C.B - c6poc CTO'IHIdX 

BO.l\jp.6 - OCymKll60JJOT; 3.a - 3llI'plI3HeHHe aTMOCcPePDI; P.3.- pacnllIIlIQl Jeuem.; C.Jl.- ceeae
HHe necos; Y.l!. - HCnOJlb3OB8HHe YIl06peHHi H lI,lIOXHMHKaTOB; 3.B.-3B1JlOIlJHpoB8HHe soao

eUOB' . 

fu npapomnrx c)8KTOPOB OaaOOJIbmee BJIIWIHe aa COCTaB BO,n osasasaer 

KJIHMaT. B peraonax CEapKHM H 3acymmmIdM KJIHMaTOM C03,l\8IOTClI yCJIOBHJI ,l\JIJI 

06p830BaHHJI 6ecCTO'IHLIX osep C'BLlCOKHM COJIeCO,nepiKaHHeM. 

K arrrponoreaasra FOPaM, OKll3b1BaIOIUHM Henocpe,nCTBeHHoe B03,neif

..--..... .... ." .....,. Y"''f7"~.n.,-,,",,"_~T~n,.....r ...~ ""'O....._..,.~ " ..........",..rY"'r'............,.T""lIJ...,..,_".n"" ..~a~ .... ~..... '''T''6'' , ',,,., ••

""1.0"."" fiU ....1.f.II.py..-....J:.lJ..U.l.,,""""'.n.I'U.. t''''''.ILl..LJ..1u.,. V.l.l.a.V"",n..a.""n. p"".l ] ........ .lpVUI.&.u...."" t'''' ".U,VI. U "" v,n,,,,
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c6poc 38rpS3HeHHLlX CTO'IHhIX BO,n H 3B'l'JlO4lHpOBllHHe pex H oaep nyrex o60ra

meHIDI HX6HOreHHhlMH 3JIeMeHTIlMH - a30T0M H epoe4>OPOM. 

PeryJIHPOBaHHe pesaoro CTOKa nyreM CrpOlITeJIhCTBa IInOTHH, nepe6pockJI 

BO~ H3 onaoro BO,lJ;HOro 6acceibJa B .npyroA, OKa3b1BaeT nenyzo ~en0'lKY B03,neti

CTBHti sa cocrosaae oICpyDKlmeA npHpO,lJ;HOH cpeaa xepes H3MeHeHHe TaKHx 

DpHpO,l(HhIX 4>lIXTopoB, KaK MHKpOICJDIMaT MecIHOCTH, xapasrep pacnrrensaocm 

aa TeppHTOpHH BO,nOCOOpa, rronyJUlllBomn.dt COCTaB BO,lJ;HLlX 6HOlleH030B. Ilon 

BJ1HJIlIHeM H3M.eHeHHll KJIHMara H pacraremaocra npOHCXO,lUIT nocreneaaoe H3

MeHeHHe no'IB. BCBOlO O'lepe,lJ;b, npoasomennrae B pe3YJIbTaTe scero :noro H3Me
. ... , 
HeHIDI rH)QXlXHMH'leCKoro pex<HMa pexa, OIWKyT caoe B03,neACTBHe aa BO.nffi.JH 

.6HqueH03. 

K aarponoreanax 4>axrop8M, OKa3L1BalOmHM aa rH,lq)OXHMIf'IecKHit pex<HM 

KOCBeHHoe B03,neACTBHe, O1lIOCJITClI, H8IIpHMep, Bhlpy6Ka necos aa repparopaa 

pesaoro 6acceJma, XO'r0PWl osasaaaer BJIHlIHHe aa rHlq)OXHMIf'IecKHit peJKHM 

DpeHM)'III:eCTBeHHO '1epe3H3MeHeHHe BO,lJ;HOrO pex<HMa pexa H {)TIJOCHremHOH 

,nOJIH Pa3JIH11Hb1X HCTO'IHHKOB IIHl'aHIDI.ee BO,nOH. 

lloHJITHo, 'ITODpH KOMDJIeKCHOM B03,neHCTBHH aa BO,noeM Pa3JIH11HI>IX 4>llK

TOpOB COCTaBJIeHHe .nOCTOBepHLlX nporH030B BecbMa cnosoro, 'ITO B H3BeCTHOH 

CTeneHH O6LsICIDIeT (XOT1I H He onpaaznmaer) MHOrOllHCJIeHHbIe omH6KH H npo

cseru, CBJI3llHHLIe CBO,nOX03mCTBeHHOH ,llen-eJIbHOCTbIO.
\ 

Ilposeneaaas sa nOCJIe,l(HHe ,necJITHJIeTlUI 60mwlIJl pa60Ta no C03,D.aHH1O 

.n:aM6, BO,n0XPaHHJIHm, KaHaJIOB, opomemno 3eMeJIh, ocymxe 6onOT H r.n, nana 

pe3YJIbTllTLl, onnasemrae BPAAe CJIY'laeB CJIHmKOM ,noporOH lleHoit 

TIOHHMaHHe 3llKOHOMepHOCTeH 4>OPM8pOBaHIDI ru.npOXHMlf'lecKOro pe)KHMa 

BO,noeMOB H aeransaoe 03HllKOMJIeHHe C XUMH"lecKHM COCTaBOM CTO'IHI>IX H npa

PO,l(HblX BO,n SIBJIlIeTCJI He06xo,l(HM.hlM yCJIOBHeM ,l(J1JI COCTaBJIeHHll 60JIee H8,llex<

HbIX IIpOTH030B H 60JIee ocMhlcneHHoA BO,nOX03mCTBeHHoA ,neneJIbHOCTH. 

3.5.2. (l)H3HKo-XBMB'IecK1II Coc:TlI8 UPRPO~ULIX B ctO'lBt.n. 80~ 

JJo,n 4>H3HKo-XHMlAeCKHM CO<:'faBOMIIJl.HpO,l(lIbIX Ii ~'IHhlX BO,n nokmaKlT 

.,.
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sees CJIOJKHblA KOMIlJleKC Co,nep>K8.IIUIXCJI B HHX B3BemeHHLlX H pacrsopeaaax 

BemeCTB. 

Ofu.e.D;HHeHHe B ,n8HHOM paanene npUPO,l(HLlX H.CTO'IHLIX BO,n onpaanaso, aa 

Ham B3rIDl,l(, TeM OOcrollTeJIbCTBOM, 'ITO npH COBpeMeHHhlX xacnrraeax aonono

Tpe6JIeHHJI ro,nOBOH ofu.eM c6pacLIBaeMLIX B BO,noeMLI CTO'IHLIX BO,n nocraraer 

2000 KM3, 'ITO COCTaBJI1IeT 5 % roaoaoro peraoro CTOKa DJIaHeTLI. B pexax, npo

TeKaIOmHX B npoMhlWJIeHHLlX peraoaax, nponearaoe co,nepDHHe nocrynaio

nrax B HHX CTO'IHLIX BO,n 3Ha'lHTeJIb'H0 BhlIlle. 

):lIDI y,no6CTBa PSCCMmpeHHJI aecs KOMDJIeKC npHMeceit, ccaepaamaxca B 

npHpo,l(HhlX H CTO'IHLIX sonax, MO)l(eT 6L1TL yCJIOBHO paaaenea aa cnenysomae 

rpynma: 

1. Basemeaaae MHHepaJIbBhle H opraaasecxae aemeersa 

2. Pacraopeaaae 0pl1UDI'JecICHe semecraa. 

3. PaCTBopeHHLIe MHHepaJIbHLIe semecrsa (HoHHLlii COCTaB). 

4. Pacrsopeaaae rasa.
 

YCJIOBHOCTL IIpHBe,neHHoro rro,l:q)a3,lJ;eJIeJIIDl CBJI3llHa co cnOcOOHOCTb)()
 

MHomx XHMH'lecKHX 3neMemOB H coe,lJ;HHemdl: (N, P, S, CO2H .np.) H3Me


IDIYl> caoe 4>83oBoe COCTOJIHHe H nepexozarrs H3 O,lJ;HOn cpensr B npyryro B 

nponeccax npaponaoro xpyrosopora BemeCTB. 

B3BemeUBWe Bemecrsa 

IlpHCyrCTBHe B pesnax H 03epHLIX aonax B3BeweHHLIX BemeCTB npapozaoro 

'1 npoHCXOOK,lJ;eHHll (Ta6JI. 3, [12]) - necxa, rJIHHhl, ana, '1aCTHU DJIo,nopO,l(HLlX nOlJD 

.- 06ycnOBJIeHO, npeHMYmeCTBeHHo npolleCC8MH JP03HR. 

f\. 3po3IDI - sro paspyureaae nosa Ii rpyaros non ,LJ;eHCTBHeM TeK)'IJUIX BO,n 

'(BO,lJ;HWt 3p03IDI) HJJH serpa (BerpOB8JI 3p03IDI). Bo,lJ;HWl 3pOOIDI nonpaaaensercs 

aa CKJIOHOBYIO H pyCJIOBYIO. Ilponysrsr BeTPOBOH 3p03HH, nepeaocasose Ilh1JIh~ 

HblMH 6ypJIMH, Tl1I()I(e '1aCTH'Jllo nOCTyIlaIOT B peICH H ooepa, JIH60 nenocpencr

BeHHO OCIDK,llWlCL aa nOBepXHOCTL BO,l(JlHOrO aepxana, JIH60 06pa3yJl aa nosepx

..."",........,. ,..~,...TT'n ~"'f" ,. I n .., -, f'\.:::a'~l..ii'L'in.·::a.v..,,-t.'i~ n.,wp.n.~urn""TlTi..TUrT{\l(OU

liV"".L~" ""]t...a..I...I:.I. ""' "" ...,.., l"'~ -_ u.....-- _ ~ _ _A._ -------.-. 
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TaOJlHQa 3 

B3BemeBHbleBeIQeCTBa npBpoJ{BblX BOJ{ 

Pa3Mep qaC1'HIU>l;B3BeCl> 

Ilecos: 

KP}'IIHLIA 

Cpe~ 

Me.JIKHJl 

HJI: 

MeJIICldi HJl 

numa 

MM (opaearapo

sosao) 

1,0 

,0,5 

0,1 

0,027-0,05 

0,05-0,01 

0,0027 

rH.l\PaBJIHlleclCaJI spyn-

HOCTh (CICOPOCTh.ocaxc

J{eHID.l); MMlc 

100 

53 

6,9 

0,5-1,7 

.0,017-0,07 

0,005 

HmeHCHBHOCTL BO.D;RoD 3P03HH 3aBHCHT OT ereneaa conpOTHBJIeHHll noqs 

H rp}'HI'OB PalMLIBy ,H OT 3Hepnm BOJ{OTOICa, PacnrreJIbHOCTh,ocOOeHHO, nee, 3a

mamaer nosay OT Pa3Ml>IB8, a pacnamxa 3eMeJIb, HanpOTHB, cnocoocrayer spo

300. 

B CBJI3H CmiIo)l(eHHLlM, CTaHOUTCJI nOIDITHLIMH KaKCe30HHhle KlMeHeHIDl 

co,nep)l(8HHJI assemeaaax BeIQecTB B pe'IHbIX aonax, Tax H 30HaJIbHOCTh pacnpo

crpaaeaas pex CPa3JlU'lHbIM co,nep)l(aHHeM B3BemeHHLIX BemeCTB Bsone. 
I30Ha CHaHMeHLmHM cpe,nHero,nOBbIM co,nep)l(aHHeM B3BemeHHhlX BemeCTB 

( no 50 Mf'/JI) COOTBeTCTBYeT reorpa41H'leeKHM 30HaM TYJI,l{pbl H neca Pen cren

HbIX pailOHOB conepsar 150-500 Mf'/JI B3BemeHHhlX semecra, a HeICOTOpLle pesa, 

6epym;ae Hll'IaJIO Bropax K/lBIC83a-eBLIwe I rill. 

C co,nep)l(IDIHeM B3BemeHHbIX senrecrs aenocpeacraeaao CBJI38HbI TaKHe 

06meKlBeCTHLle xapaICTepHCTHICH xasecraa BO,nLI, ICaK npOOPl1'lHOCTh H M)'THOCTb. 

TIonoMY 6op..68 C3p03Hea HeOOXO,nHM8 He TOJIbICO ,Z(1lJI coxpaueHHJI 0110,nOPO,n

HbIX noqs, HO 1f,Z(JIJI YJIY'DlIeHIDI xasecraa npaponaax BO,n. TIPH pa3MblBe 0110,n0

po,nHLlX nosa B BO,lloeMl>I nOCTymlIOT opraaaseczae semecraa H 6Hore.HHble 3JIe

MeHTbI, yCKOpJllOmHe uponeccsr 3B'J'POtPHpOBaHHJI. 
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):ij>ynrn IfCTOquuf(OM B3BemeHHLIX semecra, nosamaiomax MYTHOCTh B(}

,nLI, JlBJIJleTCJI pa3BHTBe O11aHKTOH8 (MeJIhqaAmHe nnaaasonrae )l(HBLie opraHH3MLl 

H BO,nOPOC1lH), ICOTOpoe Ha6mo,naeTCJI npeHMYIDeCTBeHHO B JIeTHHe MecJlD;bl. 

B OTJIH'fI!Ie OT npO,nyKTOB 3p03HH, co,nepJKalIlHX npeHMYIDeCTBeHHO MHHe

p8JIbHble semecrsa, B COCT8Be IIJIaHICTOHa npe06JIa.naJOT 0pI'3HH'leCICHe semecraa, 

CTO'D:ILIe BO,Z(bI Pll3JIH1iHLIX orpacnea IIpOMI>llIJIeHHOCTlI conepaar B 3Haqu

TeJIbHbIX ICOJlHqeCTBax ssaemeaaae BeID;ecTBa, B TOM 'lHCJIe Bonomo, raapoxca

JJ;LI II ~ICOMll1leKCLI TIDICeJILIX MeTaJIJIOB, ocanxa H mJIllMM, BIdHOCHMLle H3 

O'IHCTHbIX coopyaeaaa R JIP..Tax. JianpHMep, OCa,nKH, 06P83YlOID;HeCJI npa OquCT

xe K08ryJIHpOBaHHeM HeBCKoli BO,Z(bI, H8 BO,nOllpoBO,Z(HbIX C'I'8lnl;WIX CaHKT

Ilerepoypra noxa eme Henonaepraiorca rrepepa60TKe H BOOBP8ID;aJOTClI B Hesy. 

TIo ereneaa He6naronpRJITHOro B03,neDCTBHll aa BO,Z(Hble oOO.eICThl aarpo

noreaaae B3BemeHHble semecraa 3Ha'IRTe.JII>HO npeBLlIIIlIIOT npapomuae B3BeeH, 

noeroay nonycraaoe YJleJIRqeHHe ICOHl{elfIJl8D;HH B3BemeHHbIX aemecrs B npa

po,nHbIX sonax npa c6poce CTOqHbIX BO,n )l(eCTKO HopMltpyeTCJl «Ilpaaanasra '6x

paasr nOBepXHOCTHblX BO.n». TeM He MeHee, He6naronpHllTHoe B03,D;eACTBHe TOK

CWIHbIX KOMDOHemOB, co,nep)I(IIID;HXCJI BO B3BemeHHbIX semecraax, OTllaraIOIDHX

CJI aa ,nH0 aonoeaoa, Ha61l1O,naeTcJI nOBceMeCTHO. 31'0 MO)l(HO npoCJIe,Z(RTh aa 

npaxepe JIa,nO)l(CKOrO osepa, na .nHe xoroporo CTaJIH OOp830BLlBaTLCJI ''MepTBLie 

30Hbl" • 06mRpHLIe rronacanpofiaue TeppHTOpHH [24]. Ilon BJIIDlHHeM TOKCH'IHLlX 

nOJIJIIOTaHl'OB y rH,D;J>06HomoB, BqaCTHOCTR Y1lH'IHH0K xupOMOHH,n, nOJlBJlJllOTCJl 
. I 

cepsesaue MopcjlOJIOfHIIeeKRe OTKJIOHeHHJl. TIPH3HaKH rJIy60KoA nllTOJIOrHH B co
r • 

06meCTBe 300IIJIaHKTOH8 Ha61l1O,n8lOTCJI 6J1H3 r. I1m'IcJIpaHTbl. Haer HHTeHCHBHOe 

uaxoIIJIeHR~ TOKCHKaHrOB BrH,llp06Homax H nepenasaHX no nHIDeBLlM n;eIlllM. 

(1;" PatTBopeBBble OpraHB'IeCKBe BeIQeCTBa 

B mo6oitnpHpo.nHoA sone, JIBIDIlOm;eacJI cpe,noA o6HTaHIDI )l(H8hIX cymecrs, Bee

rna rrllRCYTCTBYJOT pacreopeaaxe opraaasecxae semecrsa, 06Pa3YJOlllHecJI B pe

3YJIbTaFe ')l(H3He,neJITeRl>HOCTH P83JlH'lHLlX paCTRTeJIbHblX R )l(HBOTHhIX opraaas

MOB. HMeHHo npHC)lTCTBHe CJIO)l(Horo KOMIIJIeKca pacrsopeamax OpraHIReCKRX 
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aemecra OTJIH'IaeT npaponaae BO,D;bl OT MO,neJILHLIX paCTBOpoB MHHepllJILHblX co

JIeB H I'83OB B ,nHCTHJIJIHpoBlIHHOii sone. 

TIo CBOOM)' IlpOHCxOxmeHHlO opr8Hlf1leCKHe semecraa npaponaax BO,n MO

ryr 6h1Tb paJ,ne.rreHhl Ha .nae rpynnsr: 

1) nocrynaomae mBHe C lmIOC~epHLIMH oca,zncaMH H nOBepXHOCTHhIM CTo-

KOM; 

2) 06p83yro~ecll B caMOM sonoeae. 

.Cnenyer 3aMeTHTb, 'ITO no aenaanero BpeMeHH nonarana, 'ITO aeaarpss

HeHHalllfiMoc4lepa He conepsear opraaasecsax semecra (xpOMe MeTaua) B KOH-
o .' • '. • • 

nearpanaax, 3llClIYJIGIBllIOmHX BHHMaJiIDJ:. O,llHl1KO.no ,naHHhIM, 0606meHllLIM 

RA. I1CH,nOpoBblM [11 J, ,nepeBLlI, KYCTlIPHHIOI, MXH, JIHlIlaiDnuof, nanoporaaxa 

Bbl,neJIlllOT B lrI'MOC~epy p83JlHtlHLle llJIH~aTIf'lecKHe H apoMaTH'IecKHe yrnesono

pozta, CIJHPTbI, llJIL,nerH.lUoI, KeTOHbl, npocrue H CJIO>KHble 3~Hphl H .np. (6h1JIO 

H,neHTH~JIUHPOBllHO 60nee 90 coe,nHHeHHii C 'IIICJIOM aTOMOB yrnepona OT 1 .no 
15). .ITro6oIThlTHO, 'ITO 6oJILmyIO 'HlCTb 3TIDi coe,nHHemdt (sa HCIC.IDO'IeHHeloJ rep

neHOB H repneaoanoa) erne He.naBHO IIpH'lHCJllIJIH K amponoreaasra aarpssaare

.JIlIM, ras KllK 06uapyxomaJIH HX B B03~e roponoa BIdnOJIHeHHhle B 1993 rony 

PllC'IeTbI ro.u;oBoH rJI06llJILHOii 3MHCCHH KOHTHHeHTaJILHOA paCTIITeJILHOCTbIO JIe

T}'lJHX opraaasecxax BemeCTB B lfiMO~epy, OCHOBaHHhIe ua ysere COOTHomeHIDI 

MeJR,ny BllJIOBOH nepBH'lHoB npo.u;yKQHeA opraaasecsoro aeurecraa H ero noreps

MH npa ,nLIXaHHH H TPllHCIIHpllUHH, nana BnellaTJIlIIOIIJ;He Pe3YJILTllTbI: 1350 MJIH. 

roaa/roz; Onaaxo, HX HllKODJIeHHll B npmeMHOM CJIoe He DpoHCXO,lJ;HT, rax KaK 

OHH '1llCTIJ1D10 OKHCJIlIIOTClI B CaMoA aTM~epe no CO2 H H20, a '1llCTWnlO BbI

MhlBllIOTClI aTMoc4JepHLIMH OCll,ll;Ka.\fH. CJIe,nOBaTeJIbHO, nocrynneaae paCTBOpeH

HbIX opraamecsax BemeCTB npapoaaoro npoacxosneaas C llTMoc~epHbIMH 

OCll,llI(llMH 3aCJl}')KHBaeT BHHMllHHlI KllK O,D;HH m HCTO'lHHKOB o60~eHHH 3THMH 

BemeCTBllMH npHpO,mILlX BO.n. 
I 

TIOCTyIIllIOIIJ;He B nOBepXHOCTHbIH CTOK aTMoc4lepHhle 0C8,I{I<H ,nonOJIHH-

TeJIbHO oforamaorcs opraHH'lecKHMH coeaaaeaasaa, BhlMblBaeMhlMH m nO'IBbI. 

Ilpoacxoxneaae HX CBlI3aHO C HaJIH'IIIeM B rrosaax rysryca HJIH neperaos - CBOt

.,. 
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06p83Horo KOMDJIeKCa opraaasecxax H MHHepaJILHbIX coe;nm:emdl, 06p83YIOIII,e

roes B Pe3YJIbTaTe P83Jl0JKeHHJI npa onpeneneansrx YCJIOBHlIX paCTHTeJILHbIX H 

)l(HB0THhIX Opr8HH3MOB. Bona BblMbmaeT m ryxyca opraaasecxae KHCJIOTId Ii 

npyrae npOMeJKyTO'lHLle°npO.nyI<ThI paenaaa H fYMH4IHKllQHH. 

B COCT8B ryxyca sxonsr opraaasecxae KBCJIOThI 0 ox COJIH, cym,eCTBeHHO 

pa3JIHl1ll1OIIJ;Hecll no MOJIexymrpHoA Macce R paCTBOPHMOCTH. B '1llCTHOCTH, BO,noA 

MOlKHO 3KCTParHpOBaTL m rysryca OTHOCHTeJILHO HH3KOMOJIexymrpHble H cJIa6o

OKpam~HHhle 41YJILBOKHCJIOThl, 3THJIOBbIM CIIHpTOM - rHMln'QMeJIaHOBlde KHCJIo

TbI C 60JILmeu MOJIeXYJIllPHoit M~it. a PllCTBopaMH meJIo'leA - ryMHHOBwe KIl

CJIOThl,npH,nlllOIIJ;He'60JIOTHLlM BO,naM HHreHcHBHYIO lKeJITOBaTo-KOpHlIHeBYIO 01(

pacxy, 

rYMHHOBble KHCJIOThI npe.nCTaBJIlIlOT co6oA BblCOKOMOJIexymrpHhle coena

aeaas (M=150-1500), BKJIIO'IllIOIIJ;He ~H'lecKHe OOp830BaHHlI H pll,n 4I)'FIImHo

HllJILHLlX rpynn - 41eHHJIrH,lJ,J>OKCHJIbHble, ICapOOKCHJIbHLle, H .np. ,ll.nlI ryMlIHOBLIX 

KHCJIOT xapaxrepno BLICOKoe conepaaaae yrnepona npa HIOKOM .CO:z.eplKlUIHH 

MOTa (COOTHomeHHe C : N ~ 1O:~). OHH cnoco6Hh1 OKHCJllITbClI CHJIbHbIMH OKHC

JIHTeJIlIMH, HO nposaneor OTHOCHTeJIbHYIO yCTOiRHBOCTb K 6HOXHMlf'leCKOMY 

OKHCJIellHIOH npa onpeneneaaux yCJIOBHlIX HllKaDJIHBaIOTClIB sonoesrax. 

Or KOJIHllecTBa npHCYTCTBYIOIII,HX B sone opraaasecxax aemecrs 3aBHCm 

BH,lJ;OBOH COCTaB nmpOOOOlITOB, 06HTllIOIIIHX B npHpO,lI;HbIX aonax. B Ta6JI. 4 {4J 

npHBO,ZJ;lf«:lI/KJIllCCR4IHKalUflI npaponaso; BOon no canp06HOCTH, r.e. no creneaa 

sarpssaeaaa opraHH'leCKHMH BemeCTBaMH. OJIHfo-, Me30- 0 nonacarrpocsr - co

OTBeTCTBeHHO oprllHH3Mhl, 06HTllIOIIJ;He B soaax MllJIOit, cpe,l(HeA H BblCOKOB sa

rpll3HeHHOCTH. 

i't\pyrHMH HCTO'lHHKaMH o6orameHHll npopO,nHLlX BO.n opra.HlAeCKHMH co

e'.znmeHHllMH JIB.JD[eTClI HX 00p1l30BaHHe B caMOM sonoeae B pe3YJIbTaTe p83BHTIDI 

H ~9CJIe.lJ.YIOmero OTMHpaHHll aonopocnea, a TaKlKe )J(H3He.nellTeJIbHOCTH BO,nHblX 

lKHB011:ILIX. 

HaoooJIee YCTOH'lHBlllI K OKHCJIeHHIO '1llCTb 3THX coe,nHHeHHB aaanorasaa 

fYMYCOBLIM BemeCTBaM no'IBw. 
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KHCJIOThI, BXO~e B coeraa ryxyca, 06JIll).(lIJOT cnOcOOHOCTblO COp6HpO

Barb MeTIlJIJIhI, oco6emm TJDKeJILIeH 06P830BLlBllTb C HHMHKOMIIJIeKCHIde COe)Uf

HeHIDl, 6JIaro.llapJl qeMY ORB m:p8lOT BIDKHyIO POJIb B nepenoce MHOrHX 3JIeMeH

TOB npUPO,lUlLlMH BO,naMH. MeTIUIJIoopI'8Hll'Jecme KOMIlJIeKChI, nO-BH,.ltHMOMy, 

npe.llCTaBJUIIOT co6oA HBB60JIee JIerKO YCBlIHBaeMYJO 4><>PMY lIHTllHIDI pacresaa 

MHKPOOJIeMeHfllMJl H, BMeCTe C TeM, C03,lJ:8lOT npe)UlOCLlJIKH ,!l,Jlll pacnpocrpane

HIDI TIDKeJThIX MeTIUIJIOB no ~eBLIM ueIIJIM BO,lUlLlX 3KOCHCTeM. 

Ta6JIBu.a 4 

KpaTiClUI xapaKTepBCTBIC1l Pll3JlH'IObIX BO.ll 

KmtCCH~1I ~ DO CTeDeIUI 38I1lIIlIWUIOCTH (no eAlloo4hlOCTH) 

KpHTepHl 
HH3KllII 38I'pII3-

HeRBCK:Tb 
(OJIHrocaOpOOW) 

cpe)lJUUl 3llf1)l 3IIeRBocrh 

p.. Me'JOCllRpOcz- Me3OClUIpo4!hI 
fiw 

BWCOKllll 18rpl1:J-
aeBHOc:n. 

(OOJlHcanJJOOw) 

COllepllUlBRe 

~ 
8 Mr/Jl 6 Mr/Jl 2 Mr/Jl <2 Mr/Jl 

JillKs 1 MNJI 2-(j MrOz/JI 7-13MrOz/Ji lSMrOz/JI 
KWl-BO 

D.naain"oHI 
M8Jl1le fioJn.moe. cptWlee M8Jloe 

K~ecI'BO 

owfiw 
M8J1oe 6oJIbmoe epezaee oTCyTCTBYeT 

AJpOOllLle IIRTeBH,lIlILIe AB8JpOOHwe AHaJp06Hwe 
I5aJ(Tel)HH fiaKTeOBH 6aKTeOHB fiaKreOBH 

BoIlOpoe.llB BoJlOpoc.iIB 

CBRe-' 

leJIeHbIe 

BOAODOCJJH 

CHRe-:JeJIeHWe 

BOJlOPOCJlH 

BH,lIOBOA co
eraa 

KOJJOBD8TKJ1 KoeBeTKH llpocreAwHe 

I 
DOOCTeBmBe 

PecllllT'laTbie 
IIJIaBapBH YJlBTKH " DaRBKH HH4IYJOpHH, rpa

fihl 

1IKpa, 
JlIlCOeb 

MHoro06palHe 

P8:JHbIX BH,lIOB 
owfi 

M8Jlo BH,lIOB 

pw6 

OrcyrCI'BYJOT 
pw6w 

MHor006p83He KOMIlOHemOB pacraopemroro B npupO.llHLlX aonax opraaa

qeCKOrO aemecrsa H OqeHb M8JII>Ie HX KOlDl;eHTpllQHH, H3MepJleMhIe MHl<porpaM

MaMH aa .1IllTP, 38.TpY,lUIJIIOT nposeneaae }:leTaJIbHLlX HCCJIe.llOBiuunt noD 'UlCTH 

COCTaBa npaponaax son. ,lVul KOJIH'leCTBeHHOA Xap8ICfepHCl1HKH CYMMapHOro 

conepsanas pacrsopeaasx opraaasecxax BemeCTB 06L1'IHO llpHMeHJlIOT MeTO;n.r, 

OCHOB8HHhle Ha HX OKHCJIemrn.: XIlK, nepMaHrllHaTIJYIO OKHCIDIeMOCTb, BIIK. 

U,i>i;Ti:i(r~Tb ftpri!-,ULlttbl!l 1lU.LI rvu;11..I1 .uUI.:-LHJ.'at:"l MliKCl1MaJlbHblX :ma4l:H"" na sa

1" 
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6oJIoqeHHbIX TepplITOpIDIX Tae:lKHoA 30HLl, CIIIDKaeTCJI B necocrennoa 30He H CTa

HOBIITClI MHHHMaJIbHoA B crenaax paAOHaX. npH'DIHoA TIIKOA 311K0HOMepHOC'fD, 

BepoRTIIO, JIBJIJIeTCJI 60JIee 6LlcrpLdt H noJIHLlA pacnan oprllBH'lecKHX BemeCTB B 

1O)KHbIXIIIHpOTax. 

nerKOOKHCJIJleMWe opraHH'lecme semecraa B npouecce ax 83P06Horo 

OKHCJIeHHH MllKpOOPraHH3MaMH P83JlaralOTCJI no BO.llbI H yrnesacnoro rasa C BbI

}:leJIellReM 3HeprHH, HeOOxo,llHMoD,!l,Jlll lICH3He}:leJITeJIbHOCTH MHKPOOpraHH3MOB. 

Hanpaxep, OKHCJleHHe rJllOK03hl nporesaer no peaKIJ.HK 

CJl1206+6~-+6C~+6H20+674 KKaJI. 

A3p06Hoe OxUCJleHHe arpaer BmKHYIO POJlb B npoueccax caMOOlJHmeHIDI 

BO}:loeMOB OT opraaasecaax BemeCTB. 

COCTaB rrocrynaionrax B BO,llOeMhl co CTO'IHLlMH BO}:l8MH OpraHH'leCKHX co

e.llHHemm oqem. pWHoo6p83eH. TaK, B npOH3BO}:lCTBe CHHfeTH'lecKOrO KayqyKa B 

CTO'lHble BO.llbl nepeXO,IJ;HT HecKOJlbKO }:lecJlTKOB Opf8HHllecKHX coe.llHBemm, B TOM 

'lHCJIe, CIlBpTLI, 3«IlHPhl, aJIb.llerH,lJ,Ll, Henpe}:leJThHhle yrneaonopoaa,' oprlimNeCXHe 

KHCJlOThIH ax COJIH. 

B CTO'IHI>IX sonax npOH3BO}:lCTBa IlJIacTMacC conepxarca clleHOJILl H ax npo-

HlBO,lJ,HLIe, aneroa, CTHpOJI, .llHBHHHll6eH30JI, a TaIOlCe MHome npyrae coenaae

"'YT ..... ..." ......~~... ...-- ...._ ........ "<~~_.,.__. __ .... ,... ... .,...,..r-......,....,.,._.........., .'"'..... ""................... .,..,..,.".. .... (...,...,........ ....,.,....,..,_.....e- .. _ .., .. -,.-.-_~~ ... -----...,. -~ 
D.l'US-, D .lUl'tA '")...t'J.\oIJ.l\ol AJJUPUfI.lWU.l""1\,t\,tAr.l\,t \oIv\,tA!1ft""'nJ'lJI \~Ju"'J.la.n., AJJUflullotn..:JUJ.l ¥.1 

.lIP.), onacHLle TeM, 'ITO OHH cnoco6HLl HIIKlUUlHBllTbClI no IIHmeBhIM ueIlJlM 3KG

JIOrHIJeCKHX CHCTeM. 

Bonsmoe KOJIH'leCTBO opraaasecxax BemeCTB nocrynaer B BO.lloeMhl co , . 
CTO'IHbIMH BO.llaMH UeJIJIIOJImH0-6YMIDKHbIX npe,nnpllJlTHA, a npa HCn0JIb30BaHHH 

.na HHX XJlopa Hero coe,lJ,HHeHHA.llJIH oT6eJIKH .ueJIJIlOJI03Ll B03MOiKHO 3arp1l3HeHHe 

BO.z«)eMOB XJlopopI'aHH'lecKHMH coe.nHHeHHHMH. 

ilO'.rrH nOBceMeCTHO Ha6J11O}:laeTClI nocrynneaae B BO}:lOeMLI HecllTenpO}:lyx-

TOB, xoropxe BBH.llY HX MaJIoA paCTBopHMOC'I'H, 38.rpJl3ID1lOT rJIaBHhlM 00p830M 
.. linOBepXHOCTh H .llH0 BO}:loeMOB. O}:lHH sr He4rm cnocofea 06pa30BaTh aa BO.llHO

UOBepXHOCTH IlJIeHKY IIJIOma,ztb1O 1 ra. B 3arpJl3HeHHbIX He<lrrenpO,ll)'KTaMH pexax 

C03~aeTCJl HenpOXOrotMbdt .nmr MHomx PblO Oapbep. HaxonJTeRKe He4mlH'bIX OT
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JIo)J(eHldt (Ma3yra) aa ,lJ,He BO,ll,oeMOB MOOKeT npHBO,ll,HTh K COO,ll,aHHIO lIHlOp06Hh1x 

YCJIOBHH H lIBHl'LCR HCT01JHHKOM BTOpH'DIOrO 3aI'p.ll3HeHHR. 

Illapoxoe HCn0Jn.30B8HHe. B IlpOMLlIDneHHOCTH H 6L1T}' MOIOJIlHX cpencrs 

(,ll,erepreIrrOB) H.lq)yrHX nOBepXHOCTHO-aICmBHLIX BeDleCTB IlpHB.o,ll,lfi K o(iP830

BaHHIO CTO'IHLIX BO,ll,. aecymax CTOhyIo neay, KOTOPlUI Pe3KO yxyzanaer ycnOBHR 

83PanHH BOJloeMa· 

CHJILHoe He6naronpHJITHoe BJIIDIHIIe aa BO,ll,oeMLI OKa3L1BaeT nOCl)'IIJIeHlfe 

B HHX C nOBepXHOCTHLIM CTOKOM p83.1IH'1HLlX JI,ll,OXHMHKaTOB: rep6HIJ;H,lJ.OB, HHceK

THIl;H,ll,OB, 4l~OB, HCn0Jn.3yeMLIX B CeJILCKOM H neCHOM X03mCTBe, C 'no

BepXHOCTHhIM CTOXOM nocrynaior B BO,ll,oeMLlHnpHMeHReMhle B ce.m.CKOM x03Jdt

CTBe y,ll,06peHIDl, CO,ll,ep>K3llUile coe,ll,HHeHHR esora H epoc41Opa, 'ITO BHOCHT cyme

CTBeIlHhdtSKJI8,lJ, B nponecca 3BTpoclJUPOBaHIDI BO,ll,oeMOB. ,Iij>yroA npwnmoA an

rponoreaaoro 3BTpoclJHpOB8HHll BO,ll,oeMOB lIBJIReTCll perynaposaaae CTORa pex 

nyI'eM COO,ll,8RIDI aa HHX. IlJIOTHH H BO,ll,OXP~. Ilponecca 3BTJlO4lUP0BaHIDl 

nPHBO,ll,lIT K nOCTeneHHOMY.nOBLIllIeHHlO KOHDemp~ paCTBopeHHLIX opraan

'leCKHX BemeCTB BCJIe,ll,CTBHe HX 06paJOBaHHR B caMOM sonoeae B nponecce 6Ho

norasecsore xpyrosopora Bem;eCTB. 

IIpH :nOM 0TMHp8IOIDHe caae-seneaue BO,ll,OPOCJIH IlpO,ll,yUHpYJOT TaKHe 

TOKCH'lHLIe BelI(eCTBa K8K 4»eHOJILl, HH,ll,on, CKaTOJJ. PLi6L1 nOKH,ll,8lOT 3TH BO,ll,O

eMLI, aona B HHX CTaHOBHTCg HenpHrO.IJ;HOH He TOJILKO ,ll,JIR OHTMI, HO ,ll,alKe ,ll,JIR 

peKpeaQHOHHLIX .u:eneA. IIpOOneMa 3BTpOepHpOBaHHJl ,ll,0CTaT0'lH0 cepsesaa, TaK 

KaK B POCCIm Hac'lHTLlBaeTCg csume 100 BO,ll,0XPaHHJlHlIl: C 06lI(eA OJIOm;a.zu,IO 

MeJIKOBO,ll,Hit, IflMepReMoif TLICJl'laMH I<Ba.lq)aTBIllX KRJIOMeTpOB [5). . 

HMeHHo Hll MeJIKOBO,ll,LJIX C03,ll,8lOTCR HCICJIlO'lHTeJIbHO 6:rraronpHRTHLIe yc

JlOBHJl ,ll,JIR P83BHTHJl CHHe-3eneHLIX BO,ll,opocneit, cpe,ll,H KOTOPbIX eers BH,ll,L1, BLI

3b1BaIOIDHe 'I1lK H83LlBaeMoe "IJ;BeTeHHe" BO,ll,Ll [15). 

PaCTBopeBHwe MBBepaJILBWe sem:eCTBll 

p~~i)peH!-'::t.:e MHUC}j&"'iiJiihie semecraa npacyrcrsyror j) BUA~ i) Dime nv
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HOB, CYMMapHaJI KOHUemp8l.tIDl KOTOpbIX onpenenser BeJIH'lHHY 06m;eA MHHepa

JIIflllUHH (ana COneCO,ll,ep)J(8HHJl) BO,ll,Ll. 

IIpHpO,ll,HLIe BO,ll,Ll nO.lq)a3,ll,eJIJ[JOT aa npecasre (coneconepsaaae no 1 r/n), 

COnOHOBaTLIe (1-25 1'/;1) H conesae ( 60nee 25 r/n). ,AmI IIpeCHLIX BO,ll, P83JIH'llllOT 

Manyro MHHepll.JIH.'38UHIO - ,ll,0 200 Mr/n, Cpe,ll,HlO1O - 200-500 Mr/n H noasnneaayro 

- 500·1000 Mr/JI. 

H~HIILdf COCTaB pesaax H 03epHLIX BO,ll, 4l0PMHJ'YeTCR B nponecce npapon

aoro xpyroeopora BO./lLI. IIpH HCDapeHHH BO,ll,Ll BMecTe C BO)lllHLlVH napaMH ys

JIeKalOTCJI B anfoc41epy qllCTHIJ,Ll conea, a serep, cpbIBaR neay C MOpCKHX BOJDI, 

nepeHOCHT aa 3Ha'lHTeJIbHoe paCCTOJlHHe MeJILqaitnme xaneJIbKH conesoa BO,ll,Ll. 

IIo ,ll,aHHLlM [22], cpeaaee coneconepaaaae BO,ll,Ll 06JIaKOB COCT8BJIReT oxono 34 

win. ,I{am.Hemnee o60ram;eHHe BO,ll,Ll aTMoc4lepHLIX OCa,ll,KOB COJIRMII npOHCXO

,ll,HT B PeJYJIbTaTe ee KOHTaKTll H B38HMO,ll,eACTBIDI c nO'DIaMH II MHHepanllMH JIB

Toc41ephl. 

B npHpO,ll,HLlX BO,ll,8X 06~0 conepaarcs KarHOHLI rr', Na+, K\ ~+,Ca
2+, 

8 2+ M 2+ F 2+ Mn2+ eu2+ Zn2+N·2+ C 2+ Pb2+ Al3+ C 3+ F 3+r, g, e, " , 1 , 0, , , I .., e ,. II JlPyrHe, H 

2- 3-3,
aHHOHLI: OH·, HCO·3, co-, HSiO"3, HS-, cr.F-, Bf, T, NO-3, N02-, 80 4, B0

P03-
4. Hs HHX K rnaBHLlM HOHaM, BHOCJllJJ,HM pemarolI(HB BKJIa,ll, B BeJIHllHHy 06

2+, 
mero COJJeCO,ll,~aHHJl, OTHOCllTCR cem HOHOB: Ka:IHOHhI Na\ K+, Ca Mi+, H 

aHHOHhI HCO"3, 802
"4, cr. H3 .upyrHX HOHOB 3Ha'IHTeJILHLle KOHIJ;empan;HH (./l0 

HecKOJIbKHX ,ll,eCJlTKOB Mr/n) Ha6JlJO,ll,aIOTCR npa onpe,ll,eneHHLIX ycnOBHJIX ,ll,JIR 

Fe2+,Br", T. OCTaJILHLle HOHLI npHCyrCTBYIOT B KOHDeHTp8l.(IDlXOT ./loneA Mr/n./lo 

_HecKOJlbKHXwin H HX MO)KFIO OTHeCTH K MHKpo3neMeHIaM. 

;-..Boqem. MaJILIX KOHUeHIpan;IDlX, H3MepReMblX MHJIJIHOHHLlMH ,ll,OJIRMH will, 

U238 
~ npRpo.znn,rx aonax npHCyrCTBYJOT pll,ll,HOaKTHBHLle3JIeMeHTLI, B qacTHOCTH, . 

H Ra226 
. 

, C,OJJH MHOrHX MeTllJIJIOB,OCOOeHHO TJl)J(eJILlX, B BO,lJ,HOH cpene nonaepraror

CR,rU,ll,pOJIlfly C 06p83oBaHHeM MaJIOpaCTBOpHMLlX OCHOBHLIX cOJleit H rH.lqlOKCH

llOB. 3To06cTORTeJIbCTBO, C 0,lJ,H0!t CTOpoHLI, orpaaasasaer B03MO)l(Hble KOHIJ;eH
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TpllUHH ,naHHbIX XJIMHIIecKHX 3JIeMemOB B npHpO)I.HhIX sonax, a C .npyrOH CTOPO

HhI - OOYCJI8BJlHBaeT B03MOlKHOCTbHX IIpHCyrCTBHH B BH,neHe TOJILKOHCTHHHLIX, 

HO H 1C0JJJIOH,llHLlX pllCTBOpOB. Kposre TOfO, I<8THOHLI eu2+, Al3+, Fe
3+, c(l+ H .np. 

BeCLMa CKJIOHHh[ scrynars B PeaKUHH ICOMIIlIelCcoo6p830BaHHlI C. npacyrcrsyro

IJVfMH B soneryMyCOBJdMH KHCJIOTlIMHH noraomersca HMH B npoueccax a.ncop6

~ H HOHHOro OOMeHa 

YlIKfhIBlUI npeOOJIll,llaHHe rJIaDJILlX HOHOB B HOHHOM COCTaDe npHpO,nHhIX 

BO,n, O. A AJIeKHH [1] npe,nJIO>lCHJI lCJIacCH4IHI<aUHIO npHpO,lJ,HLlXBO,nno COJIeBoMy 

.COCTaBy, KOTOpaJI no.npll'3,neJI'leT HX no npeo6JIa,n;lllOID;eMy B 3ICBHBaJIeHTHOM . BhI~ 

pmKeHHH BHHOHY Ha TpH snacca: m.npoKap60HaTHlde (HC0 3"). CYJIL4IaTHI.Ie 

(Sot); XJIopH,llHllle (Cl'), K~ xnacc no.npa3,neMeTCa no npeOOJIa,n;lllOmeMY 

I<a1'HoHy .H8 1pH rpyrma: ICaJILUHeBy:IO, Mal'HHeBy:IO H aarpaeayio. I'pyrma, B 

CBOIO o'lepe,nt., no.npa3,neJUlIOTC'l aa THIIhl, onpe,neJDIeMhIe COOTHomeHHeM HOp-

MaJILHhIX KOImeHTPlmHIt.HelCOTOphIx fJIaD~ HOHOB. . 

.. Me>IC,lIJ' COJIeBLIM COCTaBOM H HX oomHM COJIeco,nep)J(aHHeM·cymecrsyer 

'IeTKWI BJaJlMOCBJI3L. Ilpecnae BO,nLI MllJIOH H cpe.nHeA MHHepllJIH38I.J;HH, npeo6

JIa,n;lllOlIUfe B ceaepasrx peraosax POCCHH. OTHOCllTCS:, KaIC npaBHJIO, K raapoxap

oomrmoM)' xnaccy, BO,nLI CyJIL4IaTHOfO xnacca BC1pe'llllOTCR cpena npeCHLIX BO,n 

nOBLlIIIeHHolt MHHepwnnauHH H COJIOHOBaThIX BO,n, pacnpocrpaneaasrx na tore 
\ TI vC1paHLI, 8 Bee COJIeHLle BO,lUd OTHOClITCR IC XJIOPB./lHOMy KJIllCCY. pH'lHHa 3TOH 

JaKOHOMepHOCTH CBJI3aHa C Pll'3.lIH'1Hoit paCTBOpHMOCTLIO COJIeH O,JJ;Horo 113 rnas

HLIX HOHOB - KIlJILUHR, pe3KO aospacreiomea B PW Kap60HaT- cyJIL4IaT- XJIOpH.n. 

BCJIe,nCTBHe orpaaaseanoa paCTBOpHMOCTH cYJIL~81'a H, oco6emro, KapOOHaTa 

KIlJILUHR, nOBLlDIeHHe 1C0DUeHTPaIUm COOTBerCTBy:IOlIJ,HX aHHOHOB B03MO)J(HO 

JIJmIL no onpeaenenasrx npeaenoa, npa ,nOCTIDlCeHHH ICOTOphIX npoHCXO,nHT oopa

30BaHHe ocazaoa. 

B '1acTHOCTH, B pe3YJILT8Te ocax<,neHHR lCapOOH81'a IC8JlLUHH H3 npHpO,nHMX 

BO,n ooPalYJOTC'l MOID;Hhle nJIaCThI 1I3BeCTHllXa H MeJIa. BMeCTe C TeM, 06pa30B8

JIBe If3BeCTHRKOB He sanserca Heo6paTHMLIM nponeccox, TaK KaIC B pacrsopax 
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nt,npoKap60H8TOB, IC KOTOpLIM oraocarcs npHpoAHwe BO,nLI, cymecrsyer ,nHHa

MH'IeclCoe paaaosecae M~ PIl3J1H'1HL1MH 410pMlIMH yrOJILHoii ICHCJIOThI: 

2HC03' +-+C032· + COz+H20. 

B npacyrcrsaa HOHOBlCaJILUHR no ypasaeaae onpeaenser yCJIOBHe paDHO

secaa MeJK.nY pacrnopHMLIM rH,llpOICapooHaTOM H M8JIopaCTBOpHMLIM lCapOOHaTOM 

KaJILUIDI: 

Ca(HCOJ)2+-+C8C03+COz+ H20. 

B npHpo,ne nOT nponecc, npOTelClllOIIIJdf npa yq8CTHH conepsamax COz 

no;:oeMHLIX BO.n, npHBO.IJ.HT K nOCTeneHHOMy PacTBOpeHHlO 1I3BeCTHllKOB, B pe

3YJILTare sero 06pa3yIOTCR nemepa C xapaKTel?flLIMB ,nJI'l mIX CT8JIaKTHTaMB· H 

CTllJIarMHTaMH. 

MHome npacyrcrsyiontae B Bo,ne 3JIeMeHTLI He06xo,nHMhI ,nJI'l HOPMIlJILHO

ro pa3BHTIDI paereaaa H X<HB0THhIX. 8 TaJOKeH 'IeJIOBeIC8. 06meIf3BecTHo, 'ITO He

nocrarosaoe conepaaaae B sone 6HoreHHLIX 3JIeMeBTOB - 1l'30T8 H 4Iocc)lopa (B 

4IoPMe HX p8CTBOpeHHhIX coneit) JIHMHTHpYeT pa3BHTHe BO,u,HoA pac'nrreJILHOCTH. 

Heooxo,nHMblA pacreaasx KllJIHH nOBceMeCTHO npHCYTCTByer B COCTllBe 

npHpO,lJ,HLIX BO,n lCaK O,nHH If3 fJIaDHhIX 3JIeMeHTOB H BO~ pacnrreJILHOCTL 

06Ll'lli0 He HCIILlTFdBaeT B HeM He,nOCTaTKa, K 'lHCJIY HeOOxO,nHMLIX ,nJI1I nHTaHHlI 

P8CTeHHH MHKP03JIeMeBTOB OTHOCRTClI Me.nt., UHHK, xapraaeu, BllHa,nHit, KooIlJILT, 

60p H.np. 

,lVuI 1{eJIOBe1C8 BlDICHoe 3HaqeHHe HMeeT conepsasae B nHTLeBOii sone )lCe- . 

JI~a. xoropoe BXO.D;IIT B COCTaB reMOfJIooHHa 1Cp0BH, 4rropa - aenocrerox KOTO~o

ro IIpHBO,nHT IC KapBecy; iio.na, IlpB co,nep:lK8HHH xoroporo MeHee 0,001 Mr/JI ysa

mlllOTC'l CJIY'laH 3a60JIeBaHIDI 3H,neMlAeCKHM 3060M, a T8JC)J(e psna npyrax MHK
'., 

pooiIeMemoB, KCTlmI, Bee MBKP03JIeMeHTLl, aaxonsmaecs B npKpOAHL!X sonax, 

'nPHCYTCTBy:IOT H B '1eJIOBe'JecKoM opranasxe. B HeM OOHapYJICeHLI B HH'lTO)J(JlLlX 

KOHI\eHTpaUH'lX. ,nIDJ(e TlIIOIe 3JIeMeHThl lCaK 1Ca.n;MHH H PTYTL, ICOTopFde 1C0uueH

TpHpyIOTClI B,ne'leHH H nosxax [19].Hx 6HOJIOrH'leCKWI poJIL noxa He lICHa. 

Otimee 1C0JlH'leCTBO pacrsopeamsx COJIea. BLlHOCHMhIX C repparopaa POC

CID!., C,(ICTaBJJ!I(rr OJCOJIO 300 MlTH. T/m.n: lifOHHhlH cT01C Ru (KOJlH'leCTBO COJIeH, ne

••••••••••••••t~~'..F:"w? I!L { ._" 
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Pae, 9, BeJlB'IHBbI pH, ~aH6oJJee xapanepBble .llJ1H palHblX DpHpo}J.

BbIX BOll. 

e BeJDNHHOH pH CBJI3aH OKHCJIHTeJlbBO- BOCCTaHOBHTeJILHhlH nOTeHD;HaJI 

Eh ( pe,lJ.OKC  nOTeHIlH8JI), OT 3Ha'lemm KOTOPOfO 3aBHCJITcPoPMLI ( OKHcneHHble 

HJIH BOCCTaHOBneHHbIe) npacyrcrsas XHMH'lecKJIX 3neMeHTOB JIJIJI JIX coeaane-

HHH B npaponaax sonax. . 

B3aHMOCBlI3b MelK}J.y BeJIH'lHHOH Eh H COOTHomeHHeM KOlD.lempm:nm 

\ OKHCJIeHHon: ox H BOCCTaH()BJIeHHOH red cPOI'M ,lJ.llHHOfO 3neMeHTa HJIH coeaaae

HIDI BhIpIDKaeTCJI H3BeCTHhIM BbIplllKeHHeM HI;:pHCTa: 
~ . 

Eh= EhO + (0,0591)/n·lg ([ox]-(Wf')/[red], me Eho - HOpMam.m.di OKHCJIH-

TeJILHO - BOCCTaHOBHTeJILm.rA nOTeHU,HaJI ,lJ.aHHOH ClICTeMLI, n - 'lHcno 3JIeKTPo
I ~ • 

" HOB, yqacTByIOD(JIX B peasnaa, m - 'lHCJIO HOBOB BO,lJ.OpO}J.ll (eCJIH OHH ysacrayior 

B peasnaa), lliMeHC;HHe Eho IIpHpO}J.HhIX BO,lJ. n03BOJIJleT CYmITb 0 HaJIH'UDI B HJIX 

OKHClIHTeJIeH HJIH BOCCTaHOBHTeJIen:. 3Ha'leHHe Eh }J.JIJI IIpHpO)J.HhIX BO,lJ. o6hI'lHO 

KOJIe6JIeTCJI B npenenax OT -0,4 ,lJ.0 +{),7 B. ,UHarpaMMa COCTOJIHHJI pH- Eh (PRC. 
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peHOCHMIllX peKOH B e~ BpeMeHH, ¥:rIc, CBJI3aH C Beml'IHHOH 06mero cone

CO,lJ.epX<aHIDl, SJf/M~ COOTHomeHHeM: 

Ru= (8'Q)11000, rne Q - pacxon BO}J.Jd B pexe, ~/c. 

Oco6oe nonoxeaae B COCT8Be IIpHpO,lIWJlX BO,lJ. 3aHHM8lOT ~OHhl BO}J.0PO}J.a. 

Hx KOHUempmnm HIfIITO:lKH8 H no noM)' nOKa3aTeJIIO OHH YCl)'IUlIOT 6oJILmHH

crsy IIpHcyrcrsyIOIIUIX B BO,lJ.e MIIlCpOOJIeMeHTOB. TeM He MeHee, poJIL HOHOB BO

nopoza B npllpO,lQihIX BO}J.BX qpe3BLAaHHO Bemuca R B paaecnysaes HMeHHO HX 

KOlD.leHTpllUIDl JIHMHTHPYeT p83BHTHe B BO,lJ.oeMax cPnoPhl H cPaymd. 

HOHhl sonopona BCef}J.8 upacyrcrsyior B DpllpOJUIOH BO,lJ.e, TaK I<aIC 06pa

3YJOTCll DpH ee }J.HCCO~ no peaKInOC 2H20 - HlO++OR" HJIH B YCJIOBHOH sa

mCH H20-W+OR". 

lli Bl>IplDICeHHJl KOHCTaJIThIpaBHOBeCIDI K noH peaKIJ;HH CJIe}J.yeT: 

K= (fH [Hl'foH[OR"])/[H20], 

fH [ff}foH[Off]= K'[H20]= Kw, HJIH pH + pOH = pKw, rne fHR fOH- K03Cfi

c)HU;JileirTI.I aKTHBBOCTH, [Hj H [OH'] - KomiempaQIIH cooraercrayromax H9BOB, 

[H20]  KOHIJ,eHTp8I.{IDI He}J.HCCOQHHpOBaHHI>IX MOJIeKYJI BO}J.bl - nOCTOJIHHWI Be

JIBIJBH8., paBHWI 10QO/18 = 55 Mown, Kw_HOHRoe npOH3Be,lJ.eHHeBO}J.bl. 

IIpH KOMHaTHOH resmeparype (rosaee npa 22°C) nacconaapyer O}J.Ha MHJI

JIHOHHaJI'IlICTh scex MoneKYJI BO}J.bl. B 3TOM cnysae pH =pOH =7, K w=14. IIpH 

lI3MeHemm resmeparypa BO}J.bl OT 0 °e ,lJ.0 100 o~ pKwH3MeHJleTClI OT 14,89 ,lJ.0 

12,13. 

PeaJIJ>HhIe BeJIH'IHHLI pH npaponaax BO,lJ. H3MeHJlIOTCJI B npeaenax 3,0 - 9,5 

(PHC 9). 

OTKJIOHeHHJl pH IIpHpO}J.HbIX BO,lJ. OT Hempam.Hofo 3Ha'leHIDI CBJI3aHhI C aa

JlH'lHeM B HHX coemmeHHH, 06ycJIaBJIHBaIOmnx KHCJIOTHOCTb RJIH meJIO'IHOC'fb B 

pe3YJThT8Te nponeccos: pacrsopeaas rasoa, 06PmyIOmHX KHCJIOTId H meJIO'lH, 

BbIMbIBaHHlI H3 no'IB ryMyCOBhIX KHcnOT, I'II}J.poJIH3a conea, ,lJ.elITeJILHOCTH MHK
. \ 

poOpf8HH3MOB H }J.p. 

pH 

9 

B 

7 
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nO'l~~CT~m{~ ee rH1Te~f. H3 ncna:'e'fn~e. 

penxo DpHBo;umee K 33COneRJlIO BO.ll:h1 H nO'lBbl. 

• Cosnaaae MeJIKOBO,IJ,HhIX BO,l:\OXPllHHJJ.HID, C 6om.moA nnomameo BO)(RHOro 

sepxana, 'ITO npHBO.ll:HT K xoanearpapcaaaaio coneD B sone BCne,l:\CTBHe 

• lIpHMeHe~ conn B roponax .ll:JIll ycxopenas T3llHHlI caera 

• lIpHMeHeHHe MHHepaJIl>HhIX y,l:\o6peHHit B Ce.JThCKOM X03mCTBe. 

~ ifcnoJlb30BaHHe BO.ll:h1 .ll:illI opomeaaa noneR B 3acynIJIHBhIX paaoaax, He-

TaJIJIOB. 

syiouraecs npa HX 3KCnnyaTllIJ;HH OTpa6oT3HHhIe pereaepenaoaasre pac

rsopa 06hI'lHO C6pachIBaIOTClI B BO,l:\oeMI>I, a C HHMH aosspameercs 3HlRH

TeJIbHO 6om.me conea, '1eM 6h1JIo H3'hJITO H3 BO.ll:bI lIpH 06eccoJIHB8HHH. , 
• 3arpll3HeHHe aTMoo4lePhI ICHcnOT006pa3yIOmHMH f33l1MH, DpHBo,ll;llqe K 

BLlDa,neHHIO ICHCJIbIX ,l:\O)l(,lleA, 8 TaK:lKe IIbI.JThIO, CO,l:\ep:lKameH OKCJmhI Me
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qenoBe'lecKall ,l:\eJITem.HOCTh, K8X DpaBHJIO, DpHBO./mT K cymecraeaaoxy 

noasmreamo 06mero coneconepaaaas npecnsrx nOBepXHOCTHbIX BO,l:\ H J( 3Ha'lli

Tem.HLIM H3MeHeHHllM fiX HOHHoro COCT8B8. lIpHMepoM MO:lKeT CJIYil<HTb c6poc 

DpoMblIUJIeHHhIX CTO'UILIX BO,l:\ C BhlCOKOH Kouu:empar(Heil 3neKTpOJDfiOB. Ha

IIpHMep, IIpH nonyseaaa consr H3 XJIOpUCTOrO HllTpHR no cnoo06y COJIbBe o6pa

3YJOTClI CTOqJlLle BO.zn,l, npencraaasromae co6oil: secsaa KOHD;eHTpHpoBamn.le (10 

% H asnne) P~hI XJIopnnOB, B OCHOBHOM, HaTpIDI H J(aJII>~. ,11,mJ. yMemille

HIDI CTe,neHH B03,l:\eACTBHlI nO,l:\06HbIX CTOKOB sa pelffiYlO BO,Qy DpaKTHKyeTCll HX 

HaKOnneHHe aa 06BaJIOBaHHOH .repparopaa B Tal( Ha3h1BaeMLIX "OOJILIX MOPllX" 

co CnyCKOM B pe.KH Bnepaon seceaaero nonoaoasa 

IIpaJCTHtlecm, 6om.illall '1aCTh scex ,l:\06h1BaeMLlx H Bblpa6animaeMLIX co

nei\, IOl:CnOT H menOqeH nocne me HCnOJlb30BaHHll nocrynaer B BO,l:\OeMLI B BWI,e 

paeraopoa 3neKTpOJIHTOB. lIpHMep8MH MOIyr cJIy)KHTb cnenyiomae nponeccu: 

• HCn0Jlb30BaHHe pearearmrx Mero,l:\OB O'lliCTm DpHpO.ll:HbIX H CTO'lHhIX BO,l:\ 

(uanpHMep, KOaryJIHPOBaHHlI) , nOBhlIIlaIOlIJ,HX coneconepasaae O'lHIlJ,eH

HOH B0.ll:bl no cpaBHeHHIO c. ncxo,l:\HoA. He COCT8BIDIJOT nCKJDO'IeHIDI H MHO

rosacneaaae HoumoBLle YCTaHOBIOl: 06eccoJIHB~. BO,ZJ;hl, TaK leaK 06pa

" 

.'. 

Eh,S
':0 

0.8 

:l 
qA 

...at ... -... ~ .......... I 
I I I I 

-O,B 2 4 8 8 

0.2 
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10) naer H8r.lIll.ll:Hoe npencraaneaae 0 XHMH'IeCKHX OC06eHHOCTIDCPll3J1H'DIbIX BH

,l:\OB npaponaax BO,l:\. 

PRC. 10. 3aBRcHMOCTb nelCoTopblX DpRpo./{BbiX cpen bTEh R pH 

Ha 3ToA JnW'PllMMe IllTpHX - nymcrllpHLIMH J1HllIDIMH orpaaaseaa 06

n8CTh TepMO,l:\HHliMJI1IeCKoil: YCTOWrnBOCTH CaMOH BO,ll;bI. Ilpa 60nee HH'3KHX. no

reanaanax sona pasnaraercs CHJILHLIMH BOCCTaHOBmeJUlMH( H8IIpHMep, MeTaJI

JJH1IeCKHM HaTpHeM) C BLme.n:eHHeM sonopona, a IIpH 60nee BhlCOKRX - CHJII>HLlMH 

OmCJlHTeJIDlliCB~e.n:e~eMm~~~a 

..,
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Pae, 11. MBKpo6aOJlOfaQecKJlI MeTa6OJlH3M P'l)'TH B BO.lle H ee UaKODJleUBe 
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B QeDH DBTIlBBH 

lloBblDIeHHe 06m:ero ~OlleCOJI.ep)l(aHH'InpHJlcl,llHblX BOJJ; yaenasaaaer CTOH-

MOCTb 06ecCOllHBaHIDI BO,llbI ,!(AA nOTPe6HTeJIcA, HYJKJI.aIOm;HXCJJ B TaKOH sone 

(TeUJIOOHepreTHKa, pa,n;H0311eKTPQHIOOl, npOH3BOJJ;CTBO 6e330~HhIX 4>HJlbTPOB H 

.np.). TIPH 3TOM noasrmaercs pacxon pearearoa npa 3KCIIJIYaTaQHH yCTaHOBOK BO
\ 

Hoo6NcHHoro OOeccOllHBaHH'I, ~O, B CBOIO osepens, MOJKeT npasoznrrs K JI.aJIb

peDweM)' nOBLIIIIeHHIQ coneconepaaaas npHpO,nHblX son, 
Pesxoe YXYJJ;lIIeHHe sasecrsa npHpO.znn,IX BOJJ; Ha6JDO.llaeTc,. IIpH c6poce 

cBo60JJ;HbIX KHCllOT H mellOqeH.: 

61 

HO P33BHBaTbC,. 6J1aroJJ;ap" HX cneQH4>JIqecKOMY MeXaHH3My OOe33ap8)I(HBaHID! 

,lllDKe npa TaKHX KOHllempaQHJIX TlDKeJIbIX MeTaJ1JIOB, xoropsre AJllI qelloBexa JIB

IDIIOTC" TOKCuqHhIMH [27]. 

" 

I 

60 

• ):{06b1'1a nOJle3HhIX HCKOnaeMhIX OTKphlTLlM cnocooou. B pesynsrare npo, 

neccoa OKHCJleHIDI CYJlb4>H,llOB MeTaJIJIOB He TOJlbKO nOBblDIaeTC,. coneco. 

.nepJK8HHe BO,!(hl, 3aIIOJlHJlIODleil: xapsepsr, HO ORa CTaHOBHTCJJ HenpurO,!(Hoil 

.lUIJI Hcn0J1b30BaHIDI BCJIeJJ;CTBHe CHIDKeHIDI pH H nOB~eHIDI KOHU:eHTpa

QHH HOBOB TJDKeJILIX MeTaJIJIOB (MeJJ;b, CBHHeQ, IUIHK, HHKeJIb, pryrs, KaJJ;

MHO: H JlP.), n.zu< KOTOPLIX )l(eCTKO JIHMHTHPYJOTCJI, B OC06eHHOCTH AJllI BO

.noeMOB pJ>I60x03mCTBeHHoro 3HlNeHIDl. 

B 3arp1I3HeHHe npHpOJJ;HhIX BOJJ; TJDKeJIhIMH MeTaJIJI.aMH cymecTBeHHhlil: 

BKJla,n saocar mapoxoe HCn0Jlb30BaHHe :mIX MeTaJIJIOB ,!(ill[ aaaeceaas ram

BllHH'IecKHX noKpLITHit, YJIY'IIWUOm;HX BHeIIIHHil: san H KOppOOHil:HyIo crojt

" KOCTh MeTaJIJIH'IeCKHX H3JJ;emm. B qaCTHOCTH, c6poc HeJJ;OCTaro~o O'lHDl:eH-

HhIX CTO~ BO.n raasaaaasecxax npeJJ;Up1Ul'flffi H QeXOB npHBeJI K sarpsaae

HmO nDKeJIbJMH MeTaJUIaMH asanen.zu< MHOrHX pex H osep Ceaepo-Sanaztaorn 

persoaa. 

00 X8purepBoii OC06eHHOCTJ>IO TJDKeJWX MeTaJLJIOB nIDIeTCJI HX cnocooaocrs K 

HaKOUJIemoo no IIHIIJ;eBhIM QenJIM B 3~OnOrJIqeCKHX cacreuax (PHC. 11 [27]). 

Pa3JlH'lHLle 
o 

TJDKCiILle MeTaJIJIbI OKa3LlBaIOT pasaoe JJ;ei\:CTBHe aa opraaaaa, 

BI>l3WBaJ1 re HJIB HHhle CHMIlTOMbI 3a60JleBlIlIHH, qro B nepBYJO osepem, CBJI3aHO C 

Pa3J1H11ID1MH xapasrepa pacnpeaeneaas OTJJ;eJIbHLIX MeTaJIJI.OB B opraaasae. TIPH 

3TOM 836Kpln'eJIbHO noapexnesorcs pll3JIHqJJl,Je opranu H TKaHH. TaK, HanpHMep, 

Ka,nMJdi npeHMYIneCTBeHHO ornaraercs B KOCTlIX, MeTHn - JITYTb - B KJIeTKax QeH

TpaJIbHOi\: HepBHOii CHCTeMLl, xpcu (VI) 6J10KHJlYeT MHOrHe 4>epMelITbI nexena. 

Hapany C 3THMH npeJJ;llo~HTeJlbHbIMHopraHaMH BOOJJ;eitCTBIDI npHcyrcTBHe T"· 

>KeJILIX MeTWIJlOB MO>KHO YCTaHOBHTbH BO MHOrHX npyrax TKaH'lXr1S)2~. 

Y paereaaa YCTOi\qHBOCTb K JJ;eIfCTBHIO TJDKeJIbIX MeTaJ1JIOB asnne, qeM Y 

JIIOJJ;elt H )l(HBOTHblX. B paCTeHHJIX TJJ>KCiILle MeTaJIJIbI MOryr ornararscs B KJIC

TO'IHLIX CTeHKax (nenmonosa) HJIH B KJIeTO~ BaxyOJUIX C 00p330BaHHeM xena

TOB. B :mIX C.JIY'IWIX TJDKeJIhIe MeTaJIJIbI CTaHOBJlTC" 4>mlfOJIOrJIqecKH HeaKTHB

HbIMH. l103TOMy He06xoJJ;HMO 06pamaTb oco60e BHHMaHHe aa COJJ;ep)l(aHHe Tg)I(e

JIbIX MeTanJIOB B pacreaasx, ynmpe6J1l1eMbIx B IIHIQY. PaCTeHHJI MOlYI' HOpMaJIb

"]
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TIp8BHJIa OxpaHLI nOBepXHoC11lLlX BO,n 0'1 3arp1l3HeHIDI CTO<nib1MB BO,naMH 

yCT8HllBJIHBllIQT, 'ITO 3HaqeHIDI pH pe'IHhIX H osepnax BO,n He ,n0JDKHLl BLlXO,nHTb 

sa npe,neJILI 6,5-8,5. 

lliMeHeHHe pH npaponaax BO,n OK83L1BaeT BJIIDlHHe He TOJP>I<O Ha B03MO)K

HOCTh Cym;ecTBOBaHHJI B HHX rH,lXp06HOHOOB, HO H Ha B03MOlICHOCTJ, H yCJJOBIDI XO

36CTBeHHoro HCn0JIb30B8HIDI BO,nI>l. TIPH HH3I<HX 3HaqeHIDIX pH sona CT8HOBHT

CJI KOPP03HOHHO-arpeCCHBHOit H nOCTeneHHO paspynraer )KeJJe306e'roHHhle nmpo

'TeXHH'lecKHe HJIH Bo,nOO'IHCTHhIe coopyaeaaa TIPH nOBLlIIIeHHH pH B03HHI<aeT 

,"TeH,lJ,e~ KBwna,neHHIO m BO,nb1 upOOHaTa KalTh~ B pesyJIbrare cnaara yrne

xacnoraoro paBHOBecIDI. HCn01lL30B8HHe TllKOit BO~ MOiKer npHBO,nHTb K 06pa

3OBaHHIO OTnO)Kemm Ha sayrpeanax CTeHKax TpaHCnopiHpyroIllBX BO.ny Tpy6 H 

K CHIDKeHH10 HXnponycsnon cnoc06HOCTH. l 
BOllaHe 6y,ner paCTBOpJITb CaC03H BbI,neJUITb ero B OCa,nOK B TOM cnysae, 

j 
xoraa conepxaaae B Heit cBo6o,nuOH yrnexacnorra coanaaaer C p8BHOBeCHou 

. . 
KOunempanueH nocneJnlell TaKWI sona Ha3LIBaerCX CTOOHJJbHOit 

.nnx oneaxa cra6HJIbHOCTH HCnOJIb3YIOT 3I<cnepHMeHTaJIbHblA H paC'IeTHblH 

MeTO.n;bJ. 3KcnepHMeHT8JIl>Ho OTKJIOHeHHe BO.zu,I 0'1 CTa6HJJbHoro COCTOllHIDl MO)J(

HO oneaars no mMeHeRHllM KounemplUl;llHHOROB KaJIbUIDI B sone, npHBe,neHIIOH 

B KOHTaKT CICSp60HaTOM KaJIbnIDl. \ 
Bonee maposoe pacnpocrpaneaae 110JJY'IHJI pacqeTHblit xeroz; npeano J 

)KeHHblit JIalDkem.e H OCHOBaHHblit asonpeaezeaaa BeJlH'lHHld pH, KOTopaJI COOT

BeTCTByeT .n;Jlll.n;aHHOH BO,lJ,bI cra6HJIbHOMY COCTOJlHHIO H 0603RaqaercR pH.. no

nyqeHHyro 8M pacserayio 4K>pMYJIY CHMBOJIH'leCKH MO)KHO npe,ncr8BHTh B,cne

,', 
.n;yromeM BHlle: 

PH.= fl(t~ - f2(Ca2l-f
3<m)+!4(p), rlle fl(t~- tPymcuIDI TeMnepaTYPbI BO,lJ,bI; 

f2(Ca
2j -tP~ CO,nepXC8HIDI BReA HOHOB K8JJbUIDI ; 

f3(1l.l)-cP~ 06meit m.e.nO'IHOCTH BO.n;bJ i 

f4(P)-tP~ 06m:ero coaeconepxaaas BO,lJ,bI. 

.nnx 06nerqeHIDI pacseroa COCTllBneH rpacjlHK (puc. 12); nomsyscs KO'1o

PblM aaxonsr pH, KllK anfe6p3.WlecKYJO CYMMY 3RaqeHHH scex xerapex iPyuICIlHit, 

COOTBeTCTByroIURX napaaerpas ,naHHoit BO,nI>l. TIOJlY'leHHYJO BenH'lHHy pl-l, co

nOCTaBJllIIOT CIDMepeHIlOit BeJJH'IHHOA u onpenennor HH,lJ.eKC cra6HJIhHOCTO J: 

J = pH - pHs, ECJJH pH >pHs, TO J -nOnO)[(HfeJIbHblit, sona HeCTa6HJJbHa H 

BbI.n;enxeT B OCa,nOI< CaC03. TIPH pH< pHs J-OllnmaTeJThm.tH, sona KOppo3HOHHo

arpeccaana; 

pH= pH. (1=0) coorsercrayer CTa6HJIhHOMY COCTOJIHHIO BO.zu,I_ 

TIpupo~e BO.zu,I CBLlCOKOit )l(eCTKOCThIO, K8K lIpaBHJIO, Hecra6HJThHId, 8 

MJlfKHe,BO.n;b1 cesepaax paAOHOB CHH3KHMH BenH'lHHllMH me.no'IHOCTH 0 pH 0'1

JIH'llUOTCX nOBblIIIeHHoit KOPP03HOHHOl{ arpecCHBHOCThIO. 

OnaCHeHtnHMBH.n;OM aarponoreamsx 3arpJl3HeHHit Hecym;HM yrposy He TOJIbKO 

noBepXHOCTIlhlM BO,naM cyma, HO H MHpOBOMY oxeany, RBJllIIOTCR pa,nu08KTHB

Hble 3neMeHI'LI, cnoc06Hb1e HllKlIIIJIHBaTbCR B paCTHTeJIbHLlX H )J(HB0'TIIhIX opra

HK3Max. 

YCTaHOBJJeHHble II,Z:{K UX B npRpO,LUILIX aonax o'lem. ManLI. Tax, .n:nx 
CTpOHUIDi9() - II,l{K = 3-1O-11KropHlJJ, 'ITO COCT8BAAeT 3,6-10,9 m/J1,.il.IDI pyreHIDI106 

- 3:10"9 Kropa/n (3'10-& "Mr/n), ,ll,lIJI. Ue3HR137 - 1-1O-9Kropw n (1,26-10-7min). 

O.n;HHM ID OCHOBHbIX HCTO'lHHKOB paraoasraeaoro 3~1I3HeHIDl BO~oeMOB 

MO)l{eT 6hITb OTBO,n BO,nI>l CPOOO'18JOIURX aTOMHbIX 3JJeKTpOCT~ (A3C) B so

noeasr-oxnanarena, B sasecrse KOTOpJ>IX HCnOJIb3yroT osepa H BO,nOXPaHHJJHIUa 

HJJH ox qaCTO, OITOp0)l{eHHble JIaM60A. TIo ,neitcrnyromHM camrrapHbIM npaBHJJaM 

aoaoea-oxnanarem, AX ,nOJIlKeH 6hITb nocrynea I< HCn01lL30BaHHlO .n;JJX pespea

UHH Hnpyrax Hap0.n;HOX03J1ACTBeHHLlX ueneA,sanpemaercs JJHl1lbOCnOJIb30BaHHe 

eonoeaoa-oxaanareaea AX ,ll,JIJI UeHrpaJIH30BaHHOrO Bo,nocHaDlKeHHR. 1103TOH 
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Peansnsre rrocrynneaas pamrouyI<JlH,LlOB C X<H,D;KHMH crOKaMH B BO~OeMLI

c6poc PIWiOH)'I<JIJmOB B Bo~oeM, 

KOJlWlecTBeHHoro co~ep)f(aHIDI npHMeceA 

HOHHOro cocrasa B IlpHpO,ll;HLlX H CTO'IHLIX BO):(llX o6LI'IHO HcnoJlL3YIOT COJIeMe

psr, OCHOBBHHLIe aa H3MepeHHH 3JIeKTponpoBO.nHOCTH BO,l(bl (KOIrnYJITOMerpuqe

ITpHMeIDIJI 3TOT	 MerOAi cnenyer )"IHTl>IBaTb, 'ITO pll3J1H'IHL1e ROHLI HMelOT 

B 3JleKTplReCKOM nOJIe, a pll3.llH'UILie COJIR H pa3HLIe crt 

Na1C03 NaCI
 

KCI
 

Na1SO 

KN03 

100 

PBc.13 3J1eICTpODpoBO.z.uOCTL oeICOTopLiX pa3fiaBJIeOOLIX pacreopoe [27] 

IDHpOKO npHMeHJllOTCH ,lI;JIH npa

ou;eHKH coneconepxaaas Pa3JIH'IHhIX BO,n;, B TOM quCJIe, crosasrx 

}:{Jul ooJlee nOJUIOA XapaKTepRCTHIGI BO.lU>l J:I BLIHCHeHHH B03MO:>KHOCTH ee 

xanecraeaaoe H 

• 

3J1eKTponpoBO~BOCTL, 

HCI UN03 MgCh 
NaOH

200 

100 

50 

KouueUTDauHB.Mr/Jl 

Onpeneneaae 3JIeIO'pO'-'llpOBO,lJ,HOp-R 

6JIIDICeHHOA 

,(pHc.14 [27]), 

HCllOJIblOBaHIDI, aanpaxep, B xasecrae nHTbeBOj{, Heo6xo~o 

ICOJIHqeCTBeHHOe onpeaenenae spezarsrx KOMnOHelITOB, 

OXJIa,mrreJIH MHoro Memme, qeM ~orrycrHMLdi 

paCC'DITllHHLIiI CyqeroM ocooeasocrea ero 3KOCHCTeM. 

,llJm 6LIcrporo onpeneneaas 

cKHHM~~). 

pa:nIYJO nO~~ocTb 

neaa ~CCO~ (PRC. 13). 

Co 

Ta6JIHIJ;a 5 

Cpe.z.oBI OylCJl.B,ltHLII COCTaB aICTBBHOCTB B c6POCOLII BOJ{aI DO

xapaKTepH3YJOT ,n;8HHbIe Ta6JIHULI 5 [9]. 

-2)].0 10 I 16-15 I )].020. 
, • I , 

! t I I 

~ 

'CoCs 

cne~OCTaTOIIHO .z.JlBTeJlLBOIi pa60TLIA3C 

64 

HyICJIa.z. 

IIpuqHHe nOeTyIIJIeHHe PlWIOuyKJIIrnOB B BO~oeMbI·OXJIa,zurre;m (KaJ< H zrpyrae 

BO,n;oeMLI, pexa H ICaHaJILI) oqem iKeCTKO .JrnMHTHpyerCJl. 

H~A coeraa c6pacLIBaeMoH B BO,n;oeMLI-QXJIll,IUITeJIH 8KT~HOCTR 

I II::, /25-35 1 5-20. ! 5-10 i 

,O-tf,fI ~ 

'If~;; 't/rD 

6f-J-"U ZJD 

(Sf 1 2,01 ~ 

f011 ~ '-J5Q I...~ _ , .. .. til ~ ~ f,ItJ' ,l f,_ :' 4ft 
~ 41 t.1f 1.'1. '40, f1' r 'lQ • ..- - I,I'J .I (., ~ ~ fifO ~ ' 260 

;t- »t~)l1"·tt) ! ~;:.JC1· ~ ,.. tit·)11 200 1,7'¢ 
2J)fJ I.t j'" I 1011 I'f 20 2.1; ~ flJO ;. U 1,." r6Q.'1't 

~ t.i 0'" 4. t. ... 
Z~ 43 Q,5D 01 
2,30 IJ,fII . C) tIItI ..n 

fO~ 
2," 01AN) 42 IJ)O J-«.70 

2,5D ~20 

Q.:J..ip 0 qr...LO 

he.12 rpatBIC )lJUI oDpe~MeoBB8M.IIBBY pH. 

-I 
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PHc.14. 3J1enponpoBoABOCTb BOALIpa3JIRIfBOrO BalB.lfeHIUI R ~BLIX pae

TBOpoB [27] 

PaCTBOpellBhle ra3h1 
, ) 

PaCTBopeHHLIe f33LI B IlpUP0,l\HhIX aonax, H8XO,nllIDHXCJI B KOHraKTe C ar

lIIocepepoji, npe.nCTaBJIeHLI, llpe)ICJl.e BCefO ra3llMH, BXO~B cooraa aTlIIoc41e

pLI. ATMoc4>epa 3eMJIH COCTOHf IlpeHM)'lIlecTBeHHo H3 330Ta (78,08 %) H KHCJIo

pona (20,95 %) C He60mmoH npauecuo ,zwyrux r830B, cpeaa KOTOpLlX HaH60JTh

"'" -IIDIe. KOHIJ;emp~ HMeeT apron ( 0,934 %) H ,LJ;HOKCH,lI yrnepozta (3,65'10-2 %) 

D1]. 

PaCTBOpHMOCTb fa30B B Bo,ne 3aBHCHf OT HX XHlIIH'IecKOH npapomr, TeMDe

parypa, ,naBJIeinuI H (B MeHbmei\ CTeneHH) OT coneconepxaaas BO.IlLI. EOJIbmall 

paCTBOpHMOCTh xapazrepaa ,LJ;JIlI ra30B ; acrynaiomax B XHMH'IeCKOe B3aHMo,neH

CTBHe C BO,llOH (C02, H 2S H np.), C nOBhlmeHHeM TeMD~aTYPLI paCTBOpHMOCTh 

ra30B 06Id'1HO naaaer, 'ITO CBJI3aHO C nOBhllIIeHHeM KHHeTlI'IecKOi\ 3HepfHH Mo

nexyn raaa, cnOCo6CTBYIO~eH npeononeamo IlpHTIDlCeHHll HX MOJIeKYJIaMH BO.IlLI. 

Ilponecc paCTBopeHIDI r330B B sone 06paTHM H npa BLlpllBHHBaHBH CKopOCTei\ 

a6cop6mrn H ,necOP6UHHrasa YCTaHaBJIHBaeTClI paBHOBeCHeMelKJl)' ero KOHUeH

67 

TpauIDIMH B ra30BOH 4>33e H B pSCTBOpe. PaBHOBeCHWI KOHIJ;elITpllUIDl r330B B 

pacrsope xepasrepmyer Be.lIH'lHHy paCTBOpHMOCTH ,lIaHHoro rasa 

ECJIHBO,ll.a HaxO.znrrell B KOHl'aKTe CO CMeCbIO f330B, TO no 38.KOay Tespa

.ll:am.TOHa npa 3l1,[(aHHOH TeMlleparype 

Cj=K;,Pi, 

rne Cj - paCTBOpHMOCTh i -ro rasa, Mr/JI, Pi - ero napnaamaoe naaneane, 

1lTM. 

I!PH Pi= 1 arx, C,= K;, CJIe,ll.OBaTeJThHO Ko34>41HU,Hem K; npe,ll.CT8BJIlIeT co

60A paCTBOpHMOCTh raaa B Bo,ne IIp.H 38,ItaHRoit TeMDeparype .HnapIJ,HalII.HoM ,naB

JIeHBH 1 aTM. 

lli paCTBopeHHhIX B aone ra30B HaH60mmee saaseaae ,LJ;JIlI nmp06HoHfoB 

HMelOT KHCJIOP0,l\ H ymeKHc.m.tii f33. 

.ll:aHHLIe no paCTBopHMOCTH HX B sone B 3aBHCHMOCTH OT TeMDepaTypLl 

IlpHBO,LJ;llTClI B Ta6mm;e 6 [4]. 

Ta6JrB... 6 

PaCTBopHMOCTL KRCJlOPOAIl H ymeKIICJIoTO ra1a, Mr/Jl 

TeMoepa- 0 1 co;-l
 
TYpa, (p;= 0,21) (p;= 0,0003)
 

°C 1(; I c, 1(; I Cj
 

' ° I 69~ I 14,6 I 3350 I 1,00 

10· I 53,7 I 11,3 I 2310 I 0,69 

25 I 39,3 I 8,3 I 1450 I 0,43 

50 I 26,6 I 5,6 I 760 I 0,23 

100 I 0,0 I 0,0 I 0,0 I 0,0 

PaCTBOpHMOCTb r330B IlOHIDKaeTCJI C yaenaseaaea conecoaepxaaas BOJJ;bl. 

Hanpasep, npa nOBLIIUeHBH coneCO,ll.eplK8HHJI BO)lbI 110 40 fIJI, HOpMam.HWI pac

TBOpHMOCTb xacnopona CHIDKaeTCJI IlpHMepHO ua 25 %. 

Ha f330Bbdt COCTaB IlpupO;:J;HLIX BO,n, nOMHMO KOHr8.KTaC aTMOC4>epOH, MO

ryr OK3·U,ffillTl. RTlll:lI1ffle !J!)o,eKll!OIQHe B BOD:OeMllX 6Ho)c-HMH'IeCKHe 11JlOuecn,.I, B 

,,";t";,n ...• 
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pe3YJThTaTe KOTOpbIX BOM o6oram,ae:rcJI B 83p06HLIX YCJIOBIDIX yrneKHCJIbIM ra

30M, a B aHa3p06HLIX - MeT3HOM H ceposonoponox. Oforameaae npaponasrx no

sePXHOCTHJoIX BO.ll; yrJIeKHC~ r830M " cepoaonoponox M())I(eT npoHCXO)];HTh 

TlUOKe B pesynsrere DoeTyIIJIeHKJI B HHX nO)J,3eMHLIX BO,n. 

060ramemuo BO)];LI PBCTBOpeHHhIM xacnoponox cnocofcrayror, lCpOMe 

KOHTlllCTIl C aTMoccllePoji, 1Ip0Uecchl ~OTOCHHI'e3a, a CHIDlCeHHlOCO.ll;ep)J(l!HIDIO 2 B 

sone - ero norpednesae IIpH )];hIX1IHHH lI(JfJIhlX OPraHH3MOB "OKHCJIemm opra

HH'lecKHX H MHHepaJThHhIX BemeCTB. 

B OTJlH'lHe OT sacnopoaa, yrnemc.n:r.d1 I'83 o6J>I<lHOBLI.ll:eJ1JleTCJI B arMoc~e~ 

py m npecnax nOBepXHOCTHhIX BO.n, Tal< 1Ca:K ero KOHi{empau;IDI B HHX npessnna

er paaaosecaae 3HaQeHHJI. CO2, n0Tpe6J1J1eTCJI IIpH ~OToCHHI'e3eH BhI,lJ;eJ1JleTCJI B 

BO.ay npa ')];LIxaHHH BO.l(HhIX OPraHH3MOB H OKHCJ1eHHH opraaaxecsax aemecrs. 

llpoTHBonoJI())KH8JI HaIIPaBJIeHHocn. nponeccos ,l],llJI O2 "C~ IIpHBOmn B 

HenpOTO'IHhIX H M8nOT01JHhlX sonoeaax k Pll3JIH'lHOM}' pacnpenenemno nux ra
. . 

3()B no rny6HHe BO,noeM8 : BepXHHe CJIOHo6oram,aJOTCJI KHCJ10PO,nOM, it HKlKHHe 

yrneKHCJILIM r830M. BLlpaBHHBaHHe ax KOHUeHTpllllHH B nponecce ,lJ,H~Y3HH 

DpOHCXO.nm oseas Me.lVIeHHO. Ilponecca, BJIHJIlOIIUle H8 CO.ll;ep)l(llHHe O 2 H CO2 B 

IIpUPO,lJ;HhlX sonax, 3aBHCJIT: B CBOIOoaepeas, OTTeMDepaTypLI, HaJIHqHJI .n;HeBHOrO 

CBeTa " nenoaoro nOKpOBa, rr03TOMY KOH1l;eHfJlan;HH paCTBOpeHHLIX B sone f1130B 

nO.llBep)KeHLI 3llKOHOMepHLIM Ce30HHLIM H CyTOqRhIM KOJIe6aHHJ1M. 

o CHH)Kemm KHCJIopO,l{llOro ,ne~mnrra MO)J(HO CY.LJ.HID no BeJIwmHe OTHo

CHTeJThHOrO CO.ll;ep)KllHHJl xacnopona [02] , xoropoe BLIPIDKllIOT B nponearax OT 

paBHOBecHoit xoanempanaaH BldquCJ1JIlOT no ~PMYne: 

[02]= (a '760'100) I N"'P, 

rne a - onpeneneaaas ammmOM KOHUeHTpl1IJ,HJl O 2 B lIpo6e BO,lJ;hl, Mr/JI ; 

N"- paBHOBeCH8JI KOHUeHTpllUWI npa AllHHOit TeMDepaType, COJIecOAep)K8HIDI H 

3TMoc~epHOM D;aBJIemm 76OMM; P - aTM~epHoe D;aBJIeHHe B MOMem OT6opa 

rrpo6hl, MM. 

K aarponoreaaax nponeccaa, BJIHJIlOID;HM Hl1 COCTaB H cOJJ.ep)KaHHe pac

TRopeHHhlx ra'lOR R npnpo,JJ:Hbrx aonax, OTHOClITCJI: 

.....
 

• 3arpJl3HeHHe aTMOC~epbl rasasra, 06pll3)'lO~eCJl B npOH3BO.ll;CTBeH-

HbIX nponeccax H IIpH CJKHraHHH TOlUIHBa. K TllKHM rl13l1M OTHOCJITCJI CO, C~, 

NO", S02, NH3,CH 3SH, If ,zw. 

• C6poc CTOqHLJX BOD;, COJJ.ep)Kam;HX pacrsopeaaae rll3h1 (H2S, 

NH3,C H 3SH H np.), a Ta:K)Ke opraaasecaae H MJmep3.lIbHLIe aemecrsa, OKHCJ1JIe

MJ)Ie paCTBopeHHhIM B BO.ll;e KHClIOpOAOM. 

• Aarponoreaaoe 3BTPocJlRpOBaHHe BOJJ.oeMOB, npasoasmee K KHCJIo

pO,!UiOM,Y A~mJ;HTy H pll3BHTIDO rHHlIOCTHbIX nponeccos, CBlI3l1HHLIX C peanosee

HHeM opraaanecxax aemecrs B l1H83pOOHhIX yCJIOBIDIX wm IlpB CHJIbHOM KHCJIo

po.nnOM Ae~BIlHTe. B YCJ10BHlJX my60Koro 3B'l'pO(\)RpoBl1HBlI Bo,n;oeMoB IlpH'lH-

HOit 06p1l30Bl1HBlI ceposonopona MO)KeT 6LITL ,neJITeJThHocn. l1H83p06HbIX cyns

~a-rpeAYUHPyroumx 6mcrepHii, cnocodasrx soccraaaanaaars cYJTh~an.J. no cyns

~BAOB, KOTopLIe reHepHpYJOT cepoaonopon UP"nOHIDKeHHB pH BO)];LI B pe3yJIL

rare B03JJ.eitCTBHlI CO2 HlIH npyrax KHCJIOTHhIX areHTOB. Ceposonopon; oona

,naIO~ BbICOKOii TOKCgqnoCThIO, OKl13hml1eT ry6HTeJIbHOe B03AeitCTBHe ua BOJJ.

HylO 4lJIOpy B ~aYHY, a pll3J10lKe~e nom6umx opramnMOB B l1Hl13p06HhIX ycno

BBlIX, B CBOIO oqepe,m., IIpHBO.nm K nOBhlIDemoo KOHUeHrp~ cepoaonopona B 

BOJJ.e .ll0 TllKOit CTeneHH, 'ITO BOJJ.oeM CTaHOBHTCJIBCTO'IHHKOM 3arplJ3HeHHJI llTMo

c~epHoro B03.LJ:YXa. 

I13 mJIO)KeHHOrO cnenyer, 'ITO HaB60nee pacnpocrpaaeames H onacaaa 

aanpaanenaex mMeHeHBll r1130Boro COCTaBa npapomrsx BO,!{ B pesynsrare xeno

seqeCKoit AeJITeJThHOCTH JlBJ1JIeTCJI ~OpMHPOBl1HHe KHCnOpOJJ,Horo Ae~HIJ;lITa. 

Ocna6HTh no BJIIDlHHe MOlKHO nyrea IDupOKOro BCnOJTh30BaHHlI nponec-

COB aspanaa npapomnrx BOJJ.. 

3.6.xBMBJI DOll3eM .....IX BOil 

Ilpaponnae BO,lJ;L(, aarronasa nyCTOTbI H rpenraasr H Kl1.IIRJIJIJIPbI, IlpOIIHTbI

B8eT see nopoaa 3eMHoil KOpbI, HHorJJ.a 06pll3yJl rro,ll,3eMHbIe BOJJ.oeMhl 3Haqu· 

Tem.HOlt MOlDHOCTH. 
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CyMM8pHoe KOJlH'leCTBO nOA3eMHblX eon He noaaaercs TO'IHOR onease. ITo 

JJ:lIlIRLIM PaJJIB'IHIdX asropos OHO COCTlUlJIlleT OT4 .no 40% BceA npHcYJ'CTBYJOmcA 

B rH,lIpoClflepe BO,m.r [1,7,8]. 

PaccMaTpHBlUI nO)l3eMHLle BO.ll.Ll, HeOOXOJJ:HMO OTMenITb cmeAYIOmRe oco

6eHHOCTH, onpe.nemlloJIUfe ~OPMHJlOBllHHe HX XHMlf'lecKoro COCTaBIl: 

1. TecmrA H ·.zunrrClThHhdtKOHf8KT C pa3Hoo6pll3HhIMH nopoJJ:8MH H MHHepa

Jl8MH 3cMHoA KOpLI, oOJICJ"'Iarou:nDt nepexon P!l3JIH11HhlX XHMH'lecI<HX '3JIe

.MemOB H IDe coe.lUfHemIH B pacrsop. 

2... HllJIHlD{e BO.n;OynopHLIX CJIoeB, p83.neJIllIO~ onpezeneaaae ropaaormi 
.	 . 

noA3CMHLIX BO.n H npeIUITCTBYJOIInIX Bo.noo6Meliy, 'ITO cnocoocrayer C03

JJ:llHHlO pa:3Roo6pa3Hl1 B COCTlUle norocMHhIX BOJJ: H HHepTHOCTH B ero ro

MeHeHWlX. 

3. 3arpy)J;Hellll0CTl> CBJI3H C ltrMoccjlepoil, XOTOPlUl npacyrcrsyer JlB1IIb B 

llepXHBX BO,ll;HhlX.CJIOJIX, a B HIDKCJIe>KamHX ropaaoaraxcaasana OCJIa6eBa. \ 
er, a 3aTeM BOBce npespamaercs. 

4.	 OCJIa6JIeHHe ouOnOnReCKHX npOm:CCOB, ICOTOpble B 1I0JJ:3e~ soaax, aa 

UCKJIJ01feHHeM BO.n ICapCTOBblX paAOROB, OrpaHH'IHB8IOTCH )J(H3Re.nellTelTh

HOCTLIO MHICpooprllHH3MoB. 

Ilepesaeneaaae Oco6eHHOCTH noroeMHhIX aon onpeaensror cJIeJJ:YJOmHe 

OCHOBHble xepra ax XHMH'IeCKoro COCTllBa: 

A. Pasaooepasae 06metl: MHHepa.nmllUHH H XHMH'IecICoro COCTlUla. Bcrpesa

IOTCl! BO,lUd acex TUnOB OT npecaax zo pacCOJIOB, npWleM co,llep:lKaHHe HO

HOBmMeHJ[erC.II OT HeCICOJIhlOlX ,l(eCllTICOB Mr/Jl ,IlO600 - 650 tin, a XlfMHtIe

cm COCTlUl xapasrepasyerca HCKJIIOquTeJlLHLlM pa3Hoo6pa3HeM npacyr

CTBYJOUlHX HOHOB H paCTBOpcHHblX ra30B. 

B.	 OTcyTCTBUe y 60lThIIIHHCTBa rJIy6HHHhIX nomeaasrx BOJJ: SCRO BblpllilCeHHo

ro rRJJ:POXHMH'IeCKOrO PC:lKHMa, TO ecrs 3aMeTHOrO mMeHeHHJI XHMH'IeCKo

ro COCTlUla no ce30HaM rona, Ji(3MeHeHHll XHMH1fecKoro COCTaBa npOHCXO

lJ)IT Kpa1l:He 3aMe,llJIeHHO. 

....-~ : 

71 

ITo rJIY6HHe saneraaas nOJJ:3eMIDde BOJJ:hI Pa3.n;t:mnoTCH aa CJIeAYIOmuc TpH 30

Hl>l: 

1.	 30Ba llKTHBHOrO BOJJ:006MeH8 (BepXHIDI 3ORa). BOJJ:LI :nOR 30HLI - rpyrrro

BIde BOJJ:LI-,llpemrpyroTCs pexaxa, nO,llBepxc:eHhl B03.n;eACTIJHIO KHCJlOpOJJ:a H 

cjlHJIhTpyJOm;BXCJI csepxy 1I0BepXHOCTHbIX BOJJ:. Bo.ll.Ll, 06pmyJOIIUlCCJl B 

30He m6l>lTO'llIoro yBJIlDICHCIOOI, npeHMyIQ:ecTBeHHO npecaae, HCnOJIL3Y

IOTClI JJ:JIlI IIHrbeBOrO, x031dfCTBemlOro H llpOMI.IIIllICHHOrO BOJJ:OCHaoxc:e

~. [pYHTOBhle BO,1Ud, 06pa3yJOJIUfecg: B 30Hax HeJJ:OCTaro'IHoro YB.JIa>ICHe

I0OI, HMeIOTnOBLlIIICHHyJOMHHepaJImanmo. 

2.	 30Ha sarpyzaeaaoro BOJJ:006MeHHa (cp.e)J;HSJI 300). <l>0PMHPOBaHHe XHMH

secxoro COCTlUla BO,l( 3ToA 30HLI - apTe3HaHCKHX BOJJ: - npOHCXO,IUIT 3Haqu

TeJIhHO CJIO)((Hee. BOJJ:LI 06HOBJllIIOTCll MC,llJIeHHO, a ax COCTlUl 'lpe3BLI'IWi

HO pll:moo6pa3CH. C YBeJDltICHHeM rJIY6HHl>l 3aJICraHIDI 06~0 B03PacTaeT 

MHHepaJI~ H H3MeIDIeTC1I COCTlUl pacrBOpeHHLIX r330B - naaaer no 

oqem. MaJIblX BeJ1H'mR KOHIIelrI"p"aQIDI KHCJlOPO,lla, aospacraer co;.nepJKaHHC 

CO2, a sa eute 60JlbIIIHX r~6HHaX - CI4. Ilpa HllJIH'IHH B BOJJ:C opraaase

CJCHX Bem;eCTIJ, 'ITO 06.LI1fH0 HafiJIIOJJ:aeTCJI B6JIH3BHeq,TIIHLIX 3aJIelKeji, 

B03MO:lKHa AcsreJThROCTb llIla3po6HhIX cYlTh~m:pe}l)'llHPyJOlIIIfX 6llKTCpHil, 

npacyrcrsae KOTOPblX 06H8pYJ.KeUO na Pa3.llH'ffihIX rny6max BIIJIOTL no 

OqeHb 6om.UlHX (no 3000 MeTpOB) [7]. 

3.	 Bo,llhl HIDlCHctl: 30Hbl·- BO,1Ud 3aKphITbIX crpyxryp. OIm 3lIHHMaIOT CaMblC 

rny60ICHe CJIOH apTC3HaHCKHX 6acceAHOB, HO B ranponorasecsa moJIHPO

BaHHhIX (3llKphIThIX) crpyxrypax MOryr paCIIOJIarllTLCJI a 6moKe K nosepx

HOCTH. Jtmr 3THX BOJJ: xapaxrepaa BLICOKall crenem, MHHepaJIH3awm C npe

2+.06JIa,I(aHHeM BOHOB Cr,Na+ H Ca IIPH :nOM BeJlH1fHHli 06mero COJIeco

,l(ep:lK3HHJI H3Mc1IJI:eTCJI B IIIHpOKHX npenenax-or 10 r/Jl no 350 tlt: H 6oJIee. 

TIomeMHhle BO,l(Id, acnonseyeaae B Jleqe6m.IX ueJIJlX, 6J1aro.napll OC06eH

HOCT1IM HX HOIDIoro H rasoaoro cocrasa H HllJIH1fHIO p1IJJ:a MHKp03J1eMemOB 

2,
(FcH,Br-,y', C0 paaoa H .D:Pyrne), noJl)"illJIH HlI3BaHHe MHHeplllThHLrX BOJJ:. COJle

conepscaaae MHHep8JlbHbIX BO,ll H3MeIDIeTcg:B IIIHPOlOlX npenenax - OT 2 r/Jl (BO

<;~r""< 
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n,bI cna60A MHHepamolW,HH),n:o 150 r/n H BLIme (pacconsaae BOn,bl). MHHepam.

HbIe BOn,bl narsesoro HIl3Hll'ieHIDI HMeIOT yMepeHHoe cozeconepxaaae, a MHHe

paJlbHhIe BO,l\Ll, HCnOJIL3yeMlde ,lllIJl BBHH - 60nee BhlCOKoe. 

- Ilpa HCnOJIL3OBaHmI nO;J;3eMHI.IX BO,n: HeOOXO,ll:HMO onpeneneaae BX :lICC

nny~OHHhIX 38IJaCOB, TO eers roro KOJIB1leCTBa nO,ll,3eMHLIX BOA, xoropoe, 

MOlKeT 6LlI1> nOJIY'leHo 113 BO,n:OHOCHoro ropasoaraB e~ BpeMeHH 6e3 npo

rpeccapyromero cHIDlCeHHJI,n:e6HTa H yxy.n:weHHll xasecreaBO,ll:hI. 

HeKOHIJlOJIHPyeMoe HCn0JlI>30BaHHe nO,lfjeMHhIX BOA, a TlIlOf(e npasraxye

. MWl 3aKa'iKll CTO'IHhIX BO,n: B my60KHe ropll3OllrW: Moryr HaHecTH cymeCTBeHHLlii 

ymep6 BecbMli ueHHhlM npBpO)J;HhJJd pecypcax - no,D;3eMBhIM BO,n:llM. 

/ 

ponasr. B OTKpblThIX 'iacTHX OKeaHOB 06mee coneconepaaaae COCTlIBillIeT B cpen

HeM 35 r/n (B aarepsane OT 32,0 ,n:o 37,5 r/n). HaHBhlcmWl coneaocrs Ha6JIIO,n:aeT

CH B TPOllH'ieCKHX 1IIHp0T8X, XBpaKTepH3yIOIl(HXCR BhlCOKHM ypoBHeM acnapeaas, 

ConeBOH 6anaRc OKeana 4KJpMHpYeTCJI non sm,n:eHCTBBeM KaK BHeIIIHHX 

4IaKTOpoB (MarepHKoBLdl CKJIOH, lmfoc4lepa, He.lq)a 3eMJm), T8K H IlpOHCXO,ll:llll(l{X 

B CllMOM oxeaae !pH3B'1ecICBX, XIIMB'IecKHX H 6HOXBMH'lecKHX nponeccos. 

COJIeBOH WaRC OKeana CKJIMbIBaeTCJl H3 CJIe,LI,yJOIIJ;HX ,OCHOBHLIX npaxon
HbIX B pacxomurxCTaTeH (nl6n.7). 

. T.M8Q.7 
rO~OBO. KPyrOBOPOT CYMMW BOBOBOCBOBBoro ceneaereeeeraea JHm 

- -- - - .. - _.. ---- ~ 

3.7. BBtmeBBe B XBMBIO OKeaB8 

Bo,!l,bl OKeana npencrasnssor c060H CJlOlKHyIO MHorOXOMIJOHeHTHyIO CDC
" 

. 

TeMY. B BO)l,hl OKeaH3 C ~epHKOB, H3 aTM~Ll H H3 He.np 3eMJIH aenpepasao 

nocrynaior pll3JIH'lHbIe XIIMB'IecICHe coenaaenas. B TO lKe 'peMJI OKeaR H CaM 

CJIYlKHT HCTOlffiHKOM conea, nocraanseasrx B arMoc4lepy H aa MaTepHKH. 

XBMHJI oseaaa  saysa, H3yq:aro~WI COCT8B BO,ll:hl H nmponof'H'lecKHA pe

lKHM OXeaHOB H MopeA. KOJ1B1leCTBO conen, paCTBOpeHHLlX B MnpOBOM oxeaae 

npa OOI.eMe BOn,bI B HeM 1370,10,5 I(M3 Ou.eHHBaeTCRB 47,8-10'5 T [2]. 

BO,l(HLle Macchi oxeaaaHaxO,!I,RTCJI B HenpepLIBHOM ,!I,BIDkeHHH, 'iTO CB1I3aHO 

C Pa3JIH1IHLlMB 41aKTopllMH: Bp~eHHeM 3eMJIH, IlpHrJllKeHHeM nym.I, aTMoccPep

HoA UHPKY.lIJIWielt, 3eMJIeTPlIeeHIDlMH, H3BeplKeHHllMH ByJIKaHOB H T.n. ITPH nOM 

llpHJIBBHble ,!I,BH>KeHHJJ OXBaTLIB8lOT 6o.m.myIO Maccy BO,ll,bl, a serpoaae BOJIHhl 

sarparasaror JIHIITh Bepxmdi cnoa no rny6HHY 50 - 60 MeTPQB. EJIaro,n:apH nUM 

nponeccaa npOHCXO,ll:HT BhlpaBHHBaHHe rH,lI,pOJIOf'H'leCKBX H m,npoXHMH'lecKHX 

Xap8KTepHCTHK BO,ll,bl. O,ll,H8KO, nepeaemasaaae Beeil OrpOMHOH MacChi BO,ll,hI 

npoHCXO,ll:HT Me,!I,JIeHHO - BpeMJI nonaoro rrepeaemaaeaas ou.eHHBaeTCJI npHMep

HO B 1600JIeT [1]. 

3.7.1. COCT8B OKe8BBlfeCKol BO~bI 

nO~COCTaBY MIfHepa'ThHhlX KOMllOHeHTOB oxea.lIH'Ie.cme BO,!J,J>l O'leHb O,!lHO-

Cocrasneomae xpyroaopora Iloerynneaae YmmeHHe 

l10HHLlA crox: , 

Pe'iHoit 3,1 

Ilpecnax UO,ll.3eMHhIX BO)); 1,2 
: 

IIpH TWIHHH aHTapKtU'leCKHX H apKTU'lecKHX J1b,ll,OB 0,03 

MaTepHKoBoro npoHCXO)K,!l,eHIDJ 

IIOCTynrreHHeconeA: 

1 IIpH paCTBopeHHH B3BeceA pesaoro CTOKa 0,2 

Ilpa pacTBOpeHHH 'iaCTHU m.um H3 aTMoc!pephl 0,05 

IIpH PaCTBOpeHHH ,n:OHHLlX OCll,!l,KOB 0,2 

Ilpa .ll:H4I4IY3HOHHblX H ,n:ecop6u;HoHHblX nponeccax 0,1 

Ilpa paCTBopeHHB ByJIKaHH'ieCKBX IIpOlI.ynOB 0,05 

Bsmoc conea aa cymy npa acnapeaaa OKellHlfliecKHX 0,5 

BOA 

OcaJK,ll;eHHe H ICOaryJUIUIDI conea B oxeaae 2,6 

Ocax<,neHHe conea npa acnapeaaa BO,Wd B MOpCKHX 0,6 

naryaax 

Cop6UW1 HOHOB AOHHLlMH Oca,n:xaMH B B3BeCRMH 1,2 

I1TOro 4,9 1 4,9 
- -_. -- ---, 

Н
А
УЧ

Н
О

-И
Н
Ф
О
Р
М
А
Ц
И
О
Н
Н
Ы
Й

  Ц
Е
Н
ТР

  С
А
Н
КТ

-П
Е
ТЕ

Р
БУ

Р
ГС

КО
ГО

  Г
О
С
УД

А
Р
С
ТВ

Е
Н
Н
О
ГО

  Т
Е
Х
Н
О
ЛО

ГИ
Ч
Е
С
КО

ГО
  У

Н
И
В
Е
Р
С
И
ТЕ

ТА
  Р

А
С
ТИ

ТЕ
ЛЬ

Н
Ы
Х

  П
О
ЛИ

М
Е
Р
О
В

 



'''Ii
.,1
i 

.~~~~~~~ 

. 74 

KaK BH,lUIO m .lll1HHhlX Ta6ll.7, COCTaBJ1lIlOmHe COJIeBoro 6aJlaHca MHpoBoro 

OKeaH8, H3MepllIOTCJI MHJIJJHap.llaMH TOHH. O.u;HaKO, era BeJlH'lHH8 He BeJIHKa B 

cpaBHeHHH C orpoMHoA MaccoA. paCTBOpeHHLIX B OKeBBe cOJIeA (47,8' WiST). ITo

3TOMY, yqHl'blBaJl OTHOCm:eJIhBO 6oJIbIll)'IO DorpeUIHOCTl> 6anaHcoBblX pacseros 

(±10 %) B aacrosmee BpeMJI He npe.u,CT8BJIJleTCR B03M())J(HIi[M BblJIBHTh Kaxyro

JIH60 onpeneneanyio TeH)leHU;BlO mMeHeHHJI coJIeBoA MaccLI oxeaaa 

YCTaHOBJICHO, 'ITO aonax OTKpllITOro oxeasaHOHHJ>dt COCTllB BO)l;ldOCTaeTC.II 

nOCTOJIHHIdM He3aBHCHMO OT BeJIH1IHHJ>l ee 06mero COJIeco.zr.ep:lKllHHJI. ,llaHHLIe no 

. IIOHHOMY COCTaBy npaseneaa B Ta6JI.8. 

Ta6J1BQa 8 

HOBBWI eoeraa OKeaUB'IetICOii BO~W DO CJlaBBWM ROBalll 

HOHhl % no Macce (r/xr) % OT cyMMbI HOHOB 

Na+ 10,498 30,58 

IMt+ 1;292 3,76 . 

Ca:l+ 0,411 1,20 

K+ 0,385 1,12 

I 

cr 18,971 55,26 

"'0"'"'V4 
1'\ .(..,~ 

k,UJJ 
,., z o 
J,UO 

HC03- 0,071 0,21 

Br 0,065 0,19 

CyMMa 34,328 100,00 

ITepe'IHCJIeHHLIMH B Ta6JI.8 HOHllMH, a TIIlOKe HOHlIMH si+, F H B03" o6pa

3OBaHO npHMepHO 99,99 % MaCChI paCTBOPeHHhIX aeopraaasecxax Bem;eCTB B 

OKeamAeCKOA aone. 

OpraUB'IeCKlle BeBleeTB& 

Opraaasecsae semecrsa OKellHH'leCKHX BO.n CBJI3llHh1C JKH3He.llelITeJIbHO

CTblOnmpo6HOHfOB. ITo DpOHCXO)K,llelDllO OHH nO,llp83.neJJJllOTCR aa aBTOXTOHHble 

_ 06P830BIUffibIe >KHBhIMH opramnMa~ Henoepe.nCTBeHHO B oxeaae H aUJlOXTOH

,--


HLIe - npaaaeceaaue C MaTepHKoB. TIo «lK>PMllM,' B KOTOphIX npacyrcrsyer opra

HH'lecKoe BemeCTBO, Pll'3.JDf<llUOT B3BeCHC pll3MepaMH tIaCTHll 60JIee 0, 1 MKM, xon

JIOH,.u;hl C P83MepSMH sacran 0,001 - 0,1 MKM H HCTHHHOpaeraopemrae aemecrna 

. C p83MepaMR q~ MeHee 0,001 MKM. 

OcHOBH:&IM HCTO'UlHKOM opraaasecxoro semecraa MopcKOA BO)J;hI CJ1}')KaT 

aB'fOTP04lHble opr8HH3M:&I - ~HI'ODJI8HKTOH H aexoropsze BIfJJ.bI 6aKTepmt. B co

BOfCYIIHOCTH OHH 06p83YJOT HaQ8JIbHoe 3BeHO IIIImeBOH QeIIH MHpOBOro oxeaaa 

DHODJIeJDCa !l>HTODJIaHKTOHa H rrpo.nyKllIDl 8M opraaasecsoro. aemecrsa sapsapy

eT'B p83HI>IX paAOHaX OKeaHa'B nmpOICHX npenenax, 'ITO 06"hHCHlIeTCR P83J1H'1Hh1M 

ypoBHeM 06ecneQeHHocm6HOreHHLlMH3JIeMemaMH - $oc~a:raMH,' HHTplmlMlf H 

coe.u,HHeHHllMH KpeMHHR. 

06maR nepBH'lHaR DpO.nyImIDI ~HTOIIJIaHKTOHa OQeHHBaeTCRBeJlH'IHHOii: 44 

MJIp.ll. TOHH yrnepona B ron, 'ITO COCTaBIDleT npHMepBO 32 % OT nponyxnaa opra

HHIIecKoro yrnepona paCrIITeJIbHhlM nOKpOBOMKOHTHHeIITOB (141,IMIIp.ll T yrne

pona B ron)[11 ]. B xonesroro nponecca as MOPCKOA BO.nM H3BJIeK8IOTCH OrpOM

nsre KO.JIH'lecTBapacrsopeaaoro 902 H BbI,lleIDleTCJl cBo6o.lllIbdl ICHCJIOPO.ll. 

Paersopeaaoe opraaaaecxoe aemecrso OKellHH'leCKO~ BO.u;Id na 30 - 70 % 

COCTOHr H3 ryMyCOBblX BemeCTB, KaK nOCTynaIOmHX C pellH&lM CTOKOM, TaK H 06

P83YWmHXCR B oxeane npa ryMH~HKmnmnerpara - MepTBWX ocrarxoa pacra

TeJIbHhIX H JlCHBOTHI>IX opr8HH3MoB. B rpynny p8CTBopeHHLIX epraaaxecsax Be

m;eCTBBXO,nRT T8IOKe caxapa, aMHHOICHCJIOTbI H >KHPHbIeICHCJIOT:&I. 

KOBQempaD,HJI B3BeceA B sonax Maposoro oxeaaa H3MeHlleTCJI B OQ~Hh 

- DIHpOKHX npenenax - OT enaaan no TblCJIII MKr/JI, a .llOJJJl OpraHH'leCKOrO semecr

ca B cyxoA Macce B3BeCH COCTaBJUIeT 7 - 11 %. 

XHMHIIecKHtt COCTaB opraaanecxoro aemecrsa ssaecett rOBOpHT 0 ero npe

~eCTBeHHO 6HOJIorHllecKoM npoHCXO)«.lJ.eHHH - B HeM npHCyrCTByIDT yrJIeBO
-: 

JUd, 8MHHOKHCJIOTbI H JJHIIH)J;hI. TIpHCyrCTBYIOmHe B OKeaHHlleCKOH sone B3Be

meHm.ie semecraa npe.nCTaBJUIIOT co6oil: TOHKO,ll;HcnepcHLIit Ma:repHaJI, xapaxre

PH3ywunrnCJl 6oJILmoH Y.lleJIbHOH nOBepXHOCThIO (50 - 200 M
2/r). Bnaronaps 3To

MY B3BeCH npa ocascreaaa na lIHO oxeasa ~!OrY'r COp6HpOBan. KaK pacrscpeaaoe 
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opranasecxoe BemeCTBO, TalC If MHHepanLHliIe KOMIJOHeHI'JX, B qaCTHOCTH, HOHbl 

TlIJKelThlXMeTaJInOB. 

CKOpOCTL oc8)l(,lJ,eHHJI B3BemelDlLlX sacrau 3aBHCm OT HX passepa H H3Me

IDIeTCli B npenenax OT HecKOJIbKHX CaHIHMerpOB .llO HecKOJIbKHX MeTpOB B cyrxa 

OKHCJJHTeJILHaJI .lleCTp)'ICnllll nerprrra nporesaer 6L1CTpO: MepTBbIA «pHTO

lIJlllHKTOH no xpaAHeii Mepe aa 50 - 60 % nonsepraerca Mmcp06HoJIornqecKoMY 

oKBcneHHIOB DOBepXHOC11IOM cnoe B0.llLl TOJImHHOii: 100M. B TpOJlI[qeclCHX pd

onax ,llHa .llOCTHI'lllOT OKOJIO 10 % qacnm: nerpara 

B npe06P830BaHHH opreaasecxoro semecraa ysacrsyer TaJOKe 300IJllaHK

rim, yJIaB.JIHBaIOIIJ;H MeJIbqmmme q8CTim;LI B3BeCHny:teM 6Ho«PHJIbTpauHH. Mme

pooprlJHH3MLI H 3OOIlJIaHKTOH (<DepeXBlIl'LlBaJOT» 6oJIbITIYJO qaCTL nerpara, BO, 

reM He MeHee, qacTL assecen, conepscamax opraaaseexoe aemecrao, nocraraer 

.llH8 H 3axOpaHHBaeTCJI B .llOHHLIX 0C8,lJ,Kax. 06mee conepaaaae opraaasecxoro 

yrnepona, HaKOIJJleHHoro B .llOHHLIX OTnOJKeHHllX 38 BpeMli DOCTne,llIIHKOBoro De

pRO,,-a, cocraaaser cpaearapoeosao 2200 MJip.ll. T [11]. 

PaeTBopeuulde raa..) 

KOIme~ paCTBopeHHLIX B OKeaHH'lecKoii: sonef830B, aKnmHO ysaer

BYJOmmc B 6HOnOrnqecKHX nponeccax (C~, 02,CRJhS) qaCTO 3Hll'IHTeJILHO OT

KllOIDllOTCJI OT paBHOBeCHLlx H ,lI,JDI HHX xapasrepno BeCLMa aepaanoeepaoe pac

npeneneaae B romne BO,llLl OT DOBepXHOCTH noMOPCKOro ,llHa. 

,nHOKCIm yrnepona, paBHOBecHWI KOHI(eHIpanHll xoroporo B MOpcKOii sone 

COCTaBnlIeT OKOJIO 0,5 MI'/rr, onpenenser MHome «pH3HJ(()-XHMuqecme If 6HOXH

MH1Iecme nponecca B oseaaoceepe, Ero HCTOlUlHK8MH JIBJUUOTCJI nOCTyIJlleHHJI 

H3 aTMOC«pepLI, MHIq>o6HOnOrnqeCKOe p83JIOJKeHHe opraamecsoro aemecrsa H 

nOCTyIJlleHHe C pe~MH CTOKaMH, xoropue npanocsr T8KJKe m.n;pOKapOOHaTLI H 

Kap60HllTLl. 

Iloaeneaae Kap60Hara K8JIbUIDl, nocrynaiomero B OKeaH B BJme B3BecH, sa

aacar OT cOJJ;epx<aHIDI CO2 B MOpCKOA sone. Ilpa .llOCTaTO'lH.O BhlCOKOH KOHUeH

TpanHH CO2 Kap60HaT KJlJlLUIDI pacrsopsercs C 06p830BaHHeM m.n;poKap60HaTa: 

CaC03 + CO2 + H 20 = Ca(HC03h . 
113 npaaeaemroro ypaDHeHHJI BH,llHO, 'ITO MHpoBoA OKeaH MOEeT C.rrYXOfn, 

6Y41qmoii: cHCTeMoii:, perynapyiomea CO.llep)l(aHHe CO2B lrI'Moc4lepe. 

CO.llepEaHHe MeTaHa B sonax OTKphlTIdX paAOHOB oseaaa 6llH3lCO K PaDHO

BeCHLIM, a BO BHYTPeHHIIX. Mopn sacro ua6mo.llaeTCB: npessnneaae paBHOBeCHbIX 

KOHI(elITpa.QHfi. Tax, B lIepHOM MOpe na 60JIbDIHX r.ny6HHax (nopJl,llKa 1000 MeT

. . JlQB) HaChIIIleHHhle CepOBO.llOP0.llOM BO~ CO.llepEaT MeT8B B KOHI(eHTpanIDIX Ha 

UecK0lTh,KO nopanxoa npeBLIIIIalOID,HX pasaoaecaue. 

3.7.2. ABTpODOTeUBbie 3llrpIl3BeBBIi OKeaBOB B Mopel 

Ilpasrasecsas nearensaocrsxenosesa conpsxeaa C ne.JIbIM P".llOM He6Jla

ronplfJlTHLlX B03.lleHCTBHH.naMHpOBOH OKeaH. 

K HCTO'IIDIK8M 3arpJl3HeHHJI OTHOCJlTCJI HecJrre.ll06hIBaro~aJI H He4rrenepe

pa63TLIBaJO~WI IIpOMIilIllJIeHHOCTH, MOpCKOii: TpaHcnopr, npoMIilIllJIeHHhIe H X()

3JIii:CTBeHHo-6moBLle CTO'IHLIe BO,llLl, ceJIbCKOX03mCTBemme npOH3BO.llCTBO. 

Hau6oJIbmYIO OIJacHOCTL npe.llCTaBJIJIIOT IJoCTYJIlleHHJI B MOPCteyro BO.llY 

He4lm H H*enpO.uyKTOB, a TaK)I(e pa,uHOHYKnH,llOB (CTOpounHH-90, ne:nm-137, 

nnyTOHIdf-238 H np.), XJIopOpraHH'leCKHX coe,llHHeHHA, TJDKeJ1LIX MeraJInOB 

(pryrs, K~ CBHHe~ Me,llL, IJ;HHK H .up.) If nereprearoa. 

HaH60nee pacnpOCTpaHeHHLIMH 33rpJl3ID1IOIIlHMH Be~eCTBaMH JlBJIlIIOTCJI 

He4lTL If He4lreTIpO.uyKThI. B Maposoa OKeaH eJKerOWiO IJOCTynaeT oxono 6 

MnH. TOHH He«pTJIHLIX yrneaonoponoa, 'ITO COCTaBnJIeT 0,23 % ro.llOBOii: .ll06bI'IH 

He4lm. Ilonanas B sozry, He4rrL caasana pacrexaercs no sone, 06p83yJI nosepx

HOCTHylO IIJleHKY. Ilpa :nOM npOHCXO,llKf IfCIJapeHHe nersax 6eH3HHOBLIX H xepo

CHHOBLIX«ppcuanm. Oxono 5 % Pa3JlKfOH Hectrm paCTBOp"eTCJI B sone, npuqeM H3 

He~ KOMIJOHemOB HaH60JIbmeii: paCTBOpHMOCTLIO 06nll.llaJOT TOKCB'lHble 

. 8pOMaTuqecKHe yrJIeBO.llOpO.llLl. 

llapanneJILHO H):\eT cop6UID1 yrneaonoponoa na B3BeCH, 3MYJIbrnpOBaHHe 

He4JTJIHLIXOCTllTKOB, a B ,llaJlLHeihnel.i-HX ynJIOTHeHHe If nepexozt B .llOHHLIe ocan

KH. 
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ClIMOO'lHIIl,eJDfe MOpH OT HectrreIIpO~B CBJJ3aHO, rJIaBHldM 06pa30M, C 

MHlCp06HOJIOIWIecKHM OICHCJIeHHeM -H3BeCTHO OKOJIO 200 BH,Il;OB MOpcKHX 6l1KTe

pItA: H rpH60B C Pa3.JlHllHolt CKOpOCTLIO H H36uparem.Ho~ yrHJIH3HpyroIIJ;HX 

yrJIeBO.D;OpO.u;J>I. . ~ 

TJDKeJILIe MeT8.JI.JThI nocrynaor B oseaa H3 aTMqephi BMecre C npOJtYlIT8

MIl CXCHI'aHIDI HCKonaeMoro TOnJIHBa, 8 TaJOKe C pe'IHLIM CTOKOM, 3arpJJ3HeHHldM 
I .' 

npoMhlIWIeHHLlMH CTO'IHI>IMH BOD;8MH. .bOJIl>maJI '18CTh ax yASJileTCll lBOKeauH

qecKoA BO,ZJ;LI, 8XKYMYJIHPYJICbB MOpcKHX opraaasxex HJIH cop6upy,[Cb B3BeClMH, 
, '~-..... . 

RO, TeM He MeBee, BO MHornx CJIY'l8llX KOHIl;emp~ TlDl(eJThIX 'eTllJIJIOB B BO.D;e 

npeaamaer !PoHOBoe 38rpJJ3HeJDfe. 

K XJIOPHpOBamn.IM yrJIeBOD;opoD;8M OTHOCJITCJI MHome necranaas, 'micry. 
rr

nJIeHHe KOTOPIdX B8 MH])OBoA PhIHOIC HC'lHCJIJIeTCJI COTHJIM ThlCjfIf TOHH excero.D;Ho. 

llecnD:J;H.nhl TOKCH'IHbJ, BhI3h1B8lOT 6h1CTpOe OTp81lJIeHHe opraaasaoa H CDocOOlJhI 
" 

H8K8IJJlHBaTI>CR B IIHIIJ;eBJ,IX lleIDIX. OHH CJIa60 P8CTBOpHMbI B BO.D;e, HO xopenro 
. . 

pacTBopHMld B Opr8.HH'lecKHX pacTBopHI'eJ1lIX H B JK:H:PhBLIX TKlIIDIX iKHBOTHhIX Ii 

qenOBeKa. 

,I{erepreHThl .,... CHHI'e'I"Hlf:ecKHe DOBepXHOCTHO 8l<THBHhle aemecrsa (CI1AB) 

- BXO.D;RT B COCTaB p83Ho06p83HhIX MOIOIl{HX cpencra H JIBJIJIIOTCR HenpeMeHHOH 

COCTaBHOH'iaCTLJOCTO'IHhIX BOA, nOCTYnaroIl{HX B MOpCKYJOcpeny, 

06IIJ,HM CBOHCTBOM CTIAB RBJlReTCH HX cnocooaocrs a,nCop6RpOBaTbCJI xa 

noBepXHOCTH p83Aena (la3H COOD;aBaTb croitKyro neay, 

3.7.3.3KOJIOrHIJeCKBe DOCJIUCTBUB 3arpJl3BeUBH Mopcrroicpe.ll:w 

06Il{HM CBOiiCTBOM IIpaKTH'lecKH scex nepesacaeasax 3arpjf3HJI1OIl{HX Be

meers JIBJIlleTCR HX TOKCH'IHOCTh II cnoc06HOCTb K KOHI(empRpoB8HHIO B IIHIIJ;e

h. 
r~' ., BhIX uensx MOpCKHX 3KOCHCTeM. Karacrpoeasecxae P83JIHBLl HeqrrH B npu6pexc
'.' 
~', 

HhlXpaitOHax Bld3h1B81OT MacCOByro m6eJIb BOAHoii H .D;oHHoii 4layml H $nophl, B 

TOM 'lRcne - BOD;OnJI8B8IOIIlHX IITHU. llHT8HHe HaChIIl{eHHLlM iie4lThJO H necrmra

.D;aMH IUlaHICTOHOM npHBOAHr K CHHX<eHHlO TOBapHIdX xasecra nOTpe6JIJIeMldX se

nOBeKOM MOpenpO,!IJI<TOB. Ha6JIIO,lIaJIHCb MHorO'IHCneHHble CJIY'laH <YrpaBJleHHJI 

JIIOD;eH B pesynsrare IIHTaHIDI 3arpJl3HeHBOA phl60A. PmBHTHe OKHCJIJIIOmeA yr

nesonoponsr MHI<pOc)IJIOPhl, 6HOM8Cca KOTOpoA TOKCIRHa ,l{JUl MHornx nmpo6HO

HTOB, IIpHBOAHr K CHIDKeHHlO 6HOJIOf'H'leCKOrO p83Hoo6p83ID1. Haxonneaae nee

THIl;H,Il;OB B JlCHBLIX opraaasxax npHBO)],HT K pe3KOMY CHHX<eHHIO penponysrassoa 

cnoc06HOCTH. 

OCo6eHlIO CHJIl>HO B03.D;eItCTBytOT 38rpJI3HeHIDI H8 HeltCToHJlhIit 6HOlleH03 

cooomecrso JlCHBLIX OpraHH3MOB, 06malOIIJ;HX B nOBepXHOCTHOM CJIoe MOPCICOA 

BO~~ HeHCTOHe IIpHcyTCTBYIOT HKpHHKH, JIH'IHHKH H MltJIl>lCH MHOrHX ranpo

6ROHTOB (aanpaxep, 1GlM68JIh1, rpecsa, 6f>1l11(()B, JIauryCTOB, OM8pOB, KpeBeTOI<, 

MJWrlt,' YCTpHI:{). ,llIDI HHX OK83LIBa1OTCJI n16eJIl>HLIMH .D;lDKe He60JThmne XOHI(eH

Tp8l{Hl;l 3arpJJ3HJI1OIIJ;HX semecra, He npeD;CTaBJlJIIOWHe onacsoera AJIJI B3pocJIhIX 

oco6eit 

3.8. Ilepeaee u TpauctopMaQIUI BellleCTB 
i . 

3.8.1.Ilepeaee aemeera 

TIoBe.D;eHHe BemeCTB B oxp)'lk8lOme1t cpene B nocnenaee BpeMll CTaJIO pac

CMaTpHB8ThCJI B K8QeCTBe OAHoro H3 BlDKHJ>IX xparepaea B03MOJICBOCTH HCn0JIl>30

BaHIDI npoasmoremnax XHMHKaTOB. B JaDlC):{OM KOHKpeTHOM cnysae Heo6xo,ltHM0 

Y'llfThIBaTb BepOJITHOCTL H nym nepeaemeaas BemeCTB OT MeCTa ax Bhl6poca. 

TIeqltJIl>HLIii OIIhlT HCnOJ1l>3,)BaHHR .zurr H npyrax XJIopopr8HH'lecKHX coemmemm 

llOK83aJI, <JTO aexoropue B~eCTBa MOryr pacnpocrpaasrscs B rJI068JlbHhIX Mac

IIITa6ax. Hsyseaae 33XOHOMepHOCTH pacnpocrpaaeaas BemeCTB B oKp}')KaIOmelt 

.epene H HX TpaHC410pMwnm n03BOJIJIeT m6excaTh B03HHKBOBeHIDI nO.D;06HhIX 

npo6neM HnH, no xpaAHeA Mepe, caecra HX K MHHH:MyMy. 

Ilyra pacnpeneneaas BemeCTB B oKp}')K8lOmeii cpene B 0606meHHoM BH,lle 

nOK83aHh1 H8 pHc.15. 

Baeaeaaae B OKp}')KaIOmyro cpeay aemecrsa, npe)l(,lle scero, MOryr MHr

pspoean, B npenenax OT.D;eJIbHOH c41ephl, nanpaaep, BemeCTBO, nonaamee B BOm', 

MOX<eT nepexemarscs B Helt He3aBHCHMO OT TOro, HaxOAHrCH JIH OHO B pacrsope 

HnH aACOp6upOBaHO na B3BemeHHhlX sacranex. TaKOH THO MID'plUUlH CBJJ3aH C 

1"""" 
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nepexemeaaea BO,lJ.HhlX MacC Hero MOlKHO OIIHCaTh COOTBeTCTBytOIIJ;HMH ranpo

JIOrH'lecICHMH n8paMeTp8MH CyqeTOM B03MOlKHOro ocllJl<JleHHll B3BemeHHLIX 'laC-

'J'Im 

w--- ~ ~ 
","" '" I ' 

.", ... "" ",,,,"" 

\ . ' 

Pac.l~. llyra paCBpocTpaBeBBJI BelllecTB B oKpyz8lOmei epeae: 

1 - sona (rH,1l.poccpepa); 2 - B03,!J;YX (aTMocl}lepa); 3 - nO'lB8 (JIHIocl}lepa); 

4 - l}lJIOpa; 5 - l}layHa; 6- lIeJlOBellecICoe 06meCTBO;_ -Maceoo6MeH;· ---.. 

BBO,n semecra 

B 60JIee IIIHpOKOM aenexre nepeaoc aemecrsa B 6Hoc41epe ,nOJIlKeH HMeTL 

onpe,nerreHHytO CBJI3L C npoueccasra npaponaoro spyroaopora semecra TIPH 

J'J'OM MHrP~ semecra B npenenax o,lJ.HoA cpe~ (B lIaCTHoCTH rH,U.poCl}lepLI) 

onpeneaserca npeBMYmeCTBeHHO npoueccasra nepenoca B ,n:8HHo!t eepepe (aa

npaxep, relleHHJIMH) H B MemmeK creneHH-xapaICTepHCTHICaMH nepeaocaaoro 

semecraa POJib XHMH'IecICHX CBoACTB nepeaocaaoro aemeersaCTliHOBHTC'l 60JIee 

cymecraeaaoa B npeueccax ero nepeMem;eHHJI MelK.lJ.Y Cl}lepaMH. TI03TOMY ,lJ.IDI 

onpe,neJIeHIDI B03MOlKHOCTH nepeMemeHHJI Bem;eCTB sepea rpllHlfULI paaaena l}l83 . 

CJIe.ztYeT yqKrhlBllTL CBOitCTBa nepeHOCHMhlX Bem;eCTB, aHMeHHo: 

1. Tpaaana pasnena BOM- B03.lJ.YX. Ha sroa.rpaaane pasnena BalKHoe saase-

H!~e !!!'.~eeT ~aR]leHHe napes I:emeCT"B~ H. ere paC'I'~cplt:.iCC'!'~ B 2c~e. 

, 

2. Fpaaana pasnena sozta -

ny npe,nCTaHIDIeT, no CynJ;eCTBy, npouecc 3,lJ.c0p6I1,HH -

Bem;eCTB, ras H OT 

3.8.2. llpeapatqeBBJI aemenB 

rye BMeTLp83JIH1JH1>1e nocnencraas. 

_ BOOBpameHLI B npHpO,lJ.HLIH xpyroooopor Bem;eCTB. 
I 

Cl>e)UIHeHHJI. 

HOK cpene, BlDICHoe snaseaae 

,necop6UHH,3aBHC~ 

OT paCTBOpHMOCTH semecraaB sone H OT l}laKTOpoB, orrpe,neJllDOm;HX ero 3,lJ.

cop6nmo BTBeP,nOH l}l83e HICo3CIJl}lHllHelIT pacnpeneneaas Ma,U.y l}la38MH. 

3. Fpsaana p83,neJ18 BOM- )f(JIBlale opraaasaa. ,nm. nepeMem;eHHll aemecraa 

sepea 3TY rpaaany HMeeT cymecraeaaoe 3HaqeHHe ero cnooo6HOCTL npoxo

,llIUb sepea KJIeTOqHl>le MeM6paHLl. AKKyMyJIHpOBaHHe semecrsa H3 BOmIOH 

cpe.D;Ll )l(HBLIMH OPraHH3MaMH MOlKeT nporexars no .lJ.BYM MexaHH3MW: JIH60 

. no MeXHH3MY uenccpeacraeaaoa a6cop6UHH H3 OIcpyxcaIOm;eA BO,lJ.HoA cpens, 

JIH60 no MexaHH3MY,pacnpeaezeaaa (1:1 1JacTO -ICO~empupoBltHIDI) no,uena 

IIHTlUIIDI. TIpe06JI3,lJ.lIHHe roro HJIH aaoro MeXaHH3Ma 3aHHCHI' XaIC OT cBoACTB 

ocoeeaaocrea Opr8HH3Ma. Hanpaxep, pld6L1" HMeIOIIJ;He 

lKa6Phl C P83BKI'OK noBepXHOCThIO, 60Jfee aICTHBHO aKKYMYJIHPYJOT paCTBO

peHHLIe BBO,ne aemecrsa, qeM TIOJJeHH, HeHMeIOIIJ;He no,lJ;06HhIX opraaoa, 

,lVvJ: no.rryqeHHll nocrarosnoro rrpe,nCTaBJIeHIDI 0 nOBe,neHHH BemeCTB B OK

pYJlC8IOm;eH cpene. HaPR.lIY CH3yqeHHeM MexaHH3Ma H CICOpOCTH me pacnpocrpa

aenaa, BalKHoe saasesae BMeeT H3yqeHHe cnoc06HOCTH Bem;eCTB mMeIDITLCJI B 

OIcp)'iKaIOmeil: cpene, l}laKTOPOB, BLI3hlBaIOm;HX 3TH mMeHeHHll H CICOpOCTH, CXO

Topoii 3TH mMeHeHHll npOHCXO,lJ.JlT. Ilpespameaaa BemeCTB P83HOO6pa3Hhl H MO

Hanpaxep, npa onpeaeneaaax yCJIOBHJIX , 

opraaasecxae semecraa MOryr 6hlTh pa3JIOlKeHLI na CO2H H20 H reM CaM!JM 

Ho B03MOlKHO raiose, 'ITO npeapanreaas Bem;eCTB npHBO,lJ.JlT K 06P830BaHHIO 

60JIee onacasrx npoaasonaax, npncyrcraae ICOTOPbIX B OIcPYJKBIOmeii cpeae He

xreJIaTeJILHO. Hanpauep, npa B3aHMo,neACTBHH xnopa H opranaseeaax semecrs B 

rrpupO,lJ.HLIX soaax MOrye 06P830BhlBllTLCJI BeCLMa TOKCH'lHble xnopopraaasecxae 

Cpena npaponasrx l}laICTOpOB, BhI3hlB8IODUIX npesparneaas Bem;eCTB B BOon

HMeIOT COJIHe'lHaJI Pll,lJ,HaIOOC, OICHCJIHTeJILHo
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BOCCTaHOBHTeJIhHble XHMII'IecKHe H 6HoXHMlfllecKHe nponecca, a TlIlOKe cnoc06

HOCTI> semecrs pearapoaars C BO.n;Oit, HanpHMep, noaseprarsca I'HJqlOJIH3Y. BllJIC

Hoe snaseaae HMeeT H CKOPOCTh opespameIDdi - ~e.D;JIemlO paspymaiomaecs 

KOHcepBaTHBHble semecrsa COxpaIDllOTCRB BO.n;oeMenmrrensnoe BpeMR, 'ITO MOo 

)I(eT IIpHBeCTH K ax HaKOlIJleHHlO, a npa 6h1CTpOM paspymeaaaTUoA npOOlleMhl 

He BOOHHKaeT. PaccMOTpHM B I<ll'IeCTBe IIpHMepa aeposrasre nOClle.n;CTBWI c6poca 

B pexy CTO'IHIaIX BO.n; aaceneaaoro nymcra, co.n;epxcamHX oprlUIH'Iecme Be~eCTBa, 

OKHClleHHe KOTOPhIX cymecraeaao nepymaer KHCllOPO,nm,dt 6aJIaHC B sonoeae. 

HCnOJIL3yR IUIJI KOHl'pOJIlI I<ll'IecTBa BO,Zlhl aBa.JIIIl"H'IecIare onpe.n;eJIeHWI conepxa

HIIll pacraopeaaoro xacnopona H lifIK (6HOXBMWIeCIWro norpefineaas KHCllOPO

na) H KOHrpOJIHPYR 'IHCJIeHHOCTh 6aKTepHA B pe'IHoA aone, MOllCHO BhlRBHTh 'Ie

TLIpe .n;OBOJThHO xopomo BhlplDlCeHHhle 30Hhl (pHc.16[20]). 

B 30He pesxoro yxy.nmeHIDl Ka'IecTBa BO.D;hl csopocrs a3pauHH (o6oraw.e

HWI BO,Zlhl KIICJIOpo.n;OM) :ma'lHTeJ1J>HO MeHl>~e CKOPOCTH hO'I]>OOlleHHR .mCJIopo.n;a 

aa OKHClleHHe OpraHH"leclQfX semecrs. IlO3TOMY K~empau;HJI pacrsopeaaoro 

xacnopona OhlCTpO naaaer (B03MOllCHO ero nOJIHoe HC'IeplI8HHe), sospacraer EfIK 

BO.D;hI H ua6mo.n;8eTCR OhlC'IpLdt poerKOJIH'IecTBa a3p06HbIX 6mcrepHii. 

B JOHe aKTHBHOro pacnana opraamecxax BemeCTB CKOpOCTh peaspanaa 

opB6JooHTeJIhHO paana CKOpOCTH 6BOllOrB'Iecxoro OKHCJIeHBR. KOIm;eHTpauIDI 

paersopeaaoro KHCllOP0.n;a cra6HJlB3BpYeTCR sa MHHHMlUThHOM yposse B yaena

'IHBaeTCR OODeM aHll3p06HhIX 3011, B KOTOphIX 1Ip0BCXO.D;HT c6pmmlWBe opraaa

qeCKBX Be~eCTB .n;o C14 H CO2 , a TaIOKe OHOllOrB'IecKoe BOCCTaaOBJIeHHe CO2 

MeTaHOBhIMH 6aKTepHllMH, HCnOJIL3yromBMB BO.n;opo.n;: 

CO2 + 4H2 = Cl:4 + 2H20. 

YCllOBIDl, 6JIaroopBllTHLIe ,!VIH pa3BHTHR CYJlJ>l}JaTpeJlYD:HPYIOmHX 6lUC1'e

pIlli, MOryr npasecra K sarpamemno BO.D;hl CepoBO.n;OPO.n;OM. ClOOJCeHHe XOHIJ;eH

TplUlHH pacrsopeaaoro KHCllOPO.na napymaer HOPMlUThH)'IO )KH3He.n;eJITeJIhHOCTb 

BhlCIIDIX BO,llHhlX OpraHB3MOB. IIpH KOHIJ;eHTpaD;HH pacrsopeaaoro KHCllOPO.na 

xenee 1 MI"/ll OPOHCXO.D;BT MaccoBaJI rJilOOJlJ> PhlO H 300lIJlaHKTOHa, OPBBO.D;BlIlWl K 
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sarpsaaeamo BO.D;hl TOKCH'illhIMH npo.D;yKTaMH aaaspofiaoro pa3JI())I(eHIDI OHoMac

CM. 

B 30He BOCCTaHOBlleHIDI CKOpOCTb peaepanaa npessnnaer CKOpOCThll3po6

aoro OKHClleHHR ,co.n;ep)KllHHe paeraopeaaoro KHCJIopo.n;a t-te.D;J1eHHO B03PaCTaeT. 

BBODb nOJlBJIJllOTCR opraHU3Mh1 300DJIaHKTOHa H ronepaaraae (YCTOMHBWe) no

po,Zlhl phlO. 

B JOHe 'IHCTOA BO,Zlhl BOCCTaHaBJIHBaeTCR npacymee .n;aHHoA pexe MHoroo6

pasaeBO.l(HLIX pacreaan H xamOTHblX. 

K CO)l(aJIemno, opH HWIH'IBII B c6pocax TOKCH'IHhIX BemeCTB nponecc ca

MOO~eHIIJI opupo):J;Hhlx BO.n; MO)l(eT pe3KO aapymarsca 

PacCMOTpeHIIhIA ssrmenponecc CaMOO'IHIQeHWI BO.IJ;OeMOB .n;OCTHI'aeTCR ny

TeM BKJIIO'IeHWI nocrynaromax 3arpR3Hemm B spyrosopor Be~eCTB B BO.n;oeMe. 

Ero OCHOBHhIMH 'l8CTRMB RBIDIIOTCR CHHTe3 H .n;eCTpyKIlWl opraaaxecxax Be

meers, 

KOBe'lHhle opO.IJ:YKThI necrpysnaa - CO2 H H20 - RCnOJIb3YJOTCRB npouec

caxtlKrro- H XeMOCHHTe3a, B pe3YJIhTaTe XOTOPhIX 06pa3yeTCR nepBWJHWI OROMaC. ( 

ca IIBTOTpOl}JHhIX OpraHH3MOB (OaKTepHit, l}JHI'ODJIaHKTOHa, BO.zun,rx pacreaaa), a 

BO.n;a o6oram,aeTclI paCTBopeHHhIM KHCJIOpO.n;OM. IlepBH'IHaJI OHOMacca H nponyx

TLI ee pacnaaa cnyJlCaT HCTO'IHHKOM DHTllHHH .D;J1lI rereporpoeaax OprllHH3MoB: 

oaKTepHii, rpH60B, 300DJIaHKTOHa. Ilpa 3TOM 0PraHH3Mh1 300DJlaHKTOHa (pasxa, 

KOllOBPlITKH, npocreamae) BHOCRT OCHOBHOA BKJI8,D; B OCBeTlleHHe BO,Zlhl, CHIDKall 

'IHCJIeHHOCTI> 6aKTepIlli H l}JHTOlIJlaHKTOHa aa 90- 99 %. 

4. rJIOIiAJIhHbIE liHOrEOXllMHllECIrnE I(IIK.JThI
 

(KPYI'OBOPOThI BEIl(ECTB)
 

I1epeXO.D;R OT 'IacTHOrO K 06~eMY, cnenyer OTMeTHTh, qTO nocrynneaae 

coJIHe'IHoit 3BeprHH 06ecrre'IHBaeT.D;Ba THDa xpyrosopora BemeCTB: aOKOTH'Ie- . 

CKHH H OHOTH'IecKHA. 11H0r.n;a nepBhI1t H3 HHX Ha3h1BalOT OoJIhmHM xpyroaopo

TOM, a BropokaJIhIM [31]. 
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A6HOTH'IecKHii KpyrOBOpOT HaH60nee qeTXO lIp0llBJUleTCJI B UHpXymnnmbIr--o 8alII 3aHI 8alII,... -:=:: - ....... BO,nh! H B03~X MacC. Ero OCHOBy COCTllBJIJIeT nepeaoc aemecrsa H3 onaoro
..............._,
 
MecTa B ;WyroeB MaCDITa6e IIJIaHeTbI.C(02) : : ..... : 

I I I I Ha 6a3e a6HOTH'IecKoro xpyrosopora IIpH lII<THBHOM )"IaCTHH 4mopLl H• I I 
I I
 
r I
 
r I 4»ayHhI BOOHHKaeT 6HOTH'IecICHA xpyroaopor. Ero ocaoay COCTaBJIJIIOT nponeccsi 
I r 
I
I 

I
I CHlITe3a H paspynreaasOpraHH'leCKRX coe.zum:eumt 3THJJ;Ba nponeccao6ecnequ

I I 
I I aBJOT H no.a,nep1KHBalOT :lKH3HL aa IlJIaHeTe. Ha CH.HTe3 opraaaaecaoro semecrse 
I 
I 
I
 3al'pa1:JH,BaeTCJI mmn. ueOOJThIIIaJI 1JaCTL (OKOJIO 1 %) nocrynaromeaua 3eMJIlO JIY

I
 
I'
 
I qm;roit 3HeprHH, HO ora 3uepnm, BOBJIetleHHM B oHOTMecM xpyroaopor, co

sepmaerorpoasyso pa60Ty no C03H,l1,amoo )KHBoro semecrsa. 

Bee a6HOTH'Iecme H OHOTHqeCKHe KpyrOBOpOTLl nepennereasr H o6pa3}'1OT
IsnK I 

) 
I 06muit rJIooam.HLrl\ xpyroaoporBem;eCTB. 
I 
I Kpyrosopor MHornx 3JIeMeHTOB H coe,llHHemdi reCHO CBJI3aH Cxpyrosopo
I 
I 
I TOM BO,nhI. IIpHMepoMMO)l(eT C.lI)'>KIfTh xpyroaopor K8JThWfR.. I 
I 
I ,~.I. KpyrOBOpoT KU....RJI 

~ 

I 

I
I 

<, '\ _K8JThi(ID!: - O,l(HH R3 HaH60~ee rr.rnpOKO paclIpOCl'paueHHLlX 3JIeMeKrOB, KO
/ I 

I
t JIHlleCTBO ero nepeaocaaoe pexaua, COCTllBJIJIeT OXOJIO 7 % .OT 06I1{ero XO~ecT
I 
I sa nePeHocHMLIX Bem;eCTB [22]. O6hI'IHJ>IM crryniHKoM X8JThnIDI lIBJIJIeTCJI crpoa

ud:B cpe,nIIeM, na Ka>K.n)'IO rsrcssy arovoa XalThD;IDI npUXO,llHTCJI 2,4 aroMa
cl . 

I 
crP~HUHJI. B pesynsrare HCIThITaHIDI snepaoro OPy>KHJI H Pa3BHTHJI arounoa 

6aKTepMM I 
3Hepf'eTHKH, B 6HOC4»epy nocrynaer PlWlommmHhIj{ CTpOHUIdi.90 

- nponysr pacI' 
I 
I 
I menneaas ypana Hexoropoe ero XOJIlflieCTBO BMeCTe C X8JThUHeM H3 nOqBLI f!0
I 
I 
I crynaer B TKaHH pacreaaa H )l(HBO'I'HhIx, cJIY>Karume IIHmetl senoaexy, a 3a:reM 
I ,I nonanaer a xocrayto CHCTeMY qeJIOBeXa
I 
I 
I B rJI06am.HoM spyroaopore Kam.UHlI, nmpoKap6ouar X8JThUHJI Ca(HCO')2,
I 
I
I nocrynasomaa B oxeaa C pe1JHLIMH BO~aMH, non BJIIDlHHeM :lKH3He~eJITeJIl>HOCTH 
I 
I Pll3JIH'lHLIX )l(HBhIX opramnaoa pasnaraerca aa CaCO" CO2 H H20, npuqeM 

eaeo3 HCrrOJTh3yercJI XOIBLIMH OpraHH3MaMH ~ nocrpoeaas H3BeCTKOBhIX 

PaCCTORHM8 no Te'l8HMJO cxOPJIyII, paxOBRH H nannapea. TIoCJIe OTMHpaHHJI MopcKHX OPraHH3MOB CKOpJIY
Pac-16 IIOCJIeJlCTBRR e6poea B peKy crO'l.blX BO.ll, eOJlepxatm.x opraa.'Ie

I1LI OTJIaralOTCJI aa ,llHe oxeaaa, conepsameeca B HHX opraaa-recxoe BemeCTBO
-e~!!e !!e~efT!!!! 
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86- pa3JIaraeTCJI. H UOCTeOeHHO UPOHCXO,llHT nasonneaae rpOMlI,IUILIX 38JIe)l(eA MeJIa H 

K3BeCTHlOOl. B peaynsrare reOJIOJ'H'lecKHX CMem,emdt 3eMHoA KopLI HeKOTOpLIe 

3llJIe>Irn nOlUlHM8lOTCJI Ha nOBepXHOCTh H OKa3LIB8IOTCJl IIOrpe6eHHLIMH no~ 

CJIOJlMH ropaax nopon, B nOCJIe.zlHeM cnysae uaxoJlJllIJ,H1tCJI nO)J; 9om.1IIHM .naBJIe

HHeM CaC03 nocreneaao KpHCT8JIJlH3yetCJl H nepexo,ll,Hl' B MJlaMOP. lloJl3tMHble 

BOJlY, HaCliIlD;eBBr>Ie yrJJeKHCJlOTOA, nepeaoasr 3Ha'IHTeJlLHoe KOJIHllecTBO CaC03 

B paCTBOp~ rll,llJ)OxapOOmrr. 'ITO IlpHBO,ll,Kl' K 06pa30BaHHIO nO,ll,3eMHLIX ne

mep H o6ortUl{eHHIO Kam.UHeM pe'IHhIX BO.ll., KOTopLIe BHOBb BhlHOCHT rHJJ.POKap

60HaT ICllJII)UIDI B MopJl H OKeaHLI. 

4.2. KpyroBOpoT YrJIepo~a 

OCHOBHlUI Macca yrnepoaa aJeKYMYJIHPOBaHa B xap60HlITIIbIX OTJIO)l(eHIDIX 

.nua oxeaaa .(1,3'1OI6T) , B MHHepaJIax mrroC~LI (l,O'1016T) , B KBMeHHOM yrne If 

He4rru (3,9·1015
T). 

3TOT yrnepon npHHHMaeT ysacrae B MeMeHHOM r,eolIOmqeCKOM KpyrOBo

pore..3Hll'IHTem.Ho Me~me yrnepona co.n~)I(HI"CJI B pacrarensaax (5'101I
T) If 

:lKHBOTHLIX (5'109
T) opraaasxex, HO HMeHHO 3TOT yraeponnOMep)I(HBaeT JKH3Hb 

-: 
aa3eMJIe If ra30BLIA COCT8B 8TMocl1lePLi. 

Kpyrosopor yrnepona B 6lfocc)epe (pRc.I7) B 3H8'IHTeJIhHOA Mepe 06y

CJI0BJleH lKH3Be)J;enem.HOCThIO oprllHH3MOB c)JIOPhl If c)a)'Hhl. ~ocmrreTH'le

cxoe CB.ll:lbIB8HHe CO2 pacreHlfJlMH (129,109T/rolJ,) 6L1CTpo HCTOmHJJO 6L1: 3aJJ3CLI 

CO2 B lITMOC~epe (2600'109
T) , eCJIH 6L1 pacxon CO2 aa cPorocum'e3 He 6LlJl 6L1 

c68JIaHCIIpOBaH BJJmelIeHHeM CO2 upR p83JlO)l(emm OpraHH'ieCKHX Bem,eCTB 

(92·109
"1\ir o

I 

,/l.) H ~ (37·109T/ro,/l.). 

K HapymeHHIO eroro 68JIaHca upHBO,nHT C)fQifI'aHHe TOIIJIHBa, B pesynsrare 

qero B aTMoc41epy BJAAeJIJleTCJI 18·109T/rolJ, C~. 

CJIeJJ.YeT TlIIOICe oraenrrs, 'ITO qe.rrOBeK HBTeHCHBHO 3llMhOOleT sa ceOJI xpy

roaopor yrnepona. CYMM8PHllJI 6HoMacca ,l(OMaDlHDX )l(HBO'I'HLIX npeaamaer 

6HoMaccy J].HKHX H83eMHIdX )I(lfBOTHLIX, a 1DI0ma,nH KYJII>THBHJlyeMLIX pacreaaa 

npH6JIIDK81OTCJI J( llJIOIQlUlJlM eCTecrBeHHLIX 6lforeoneH030B. 
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PHc.17.KpyroBOpoT ymepolla BDptlpO,l{e (21J 

B oOMe~lUiHH paaaoaecaoro 68JIaHca C02 npHHHMileT ysacrae MHj)OBoii . 
~ 

OJ<eaH, HO ero B03MO)I(H0Cl'H He 6e3rpllHH'nILl. Conepzaaae CO2 B 3eMHoii llTMO

eepepe 311 nOCJIe,lJ;HHe nOJIBeIGlB03POClIOaa 20 % H COCTaBJIJIeT 0,0365 % [11]. TeM 

He MeBee, KaK HeTpyJ].HO y6e)UITbCJI, paBHOBeCHbIe xoanempanaa CO2 B sone, 

uaxo)UIIJ.eAcJI B xoarasre C aTMocc)epoit, HeBeJIHKH (He OOlIee 1,2 MI'/JI), a peans

HbIe KOHlJ,emp3UHH CO2 B npHpOJ{HLIX sonax Moryr GbITb B ,lJ,eCllTKH paa 6olIbme. 

lli nponeccos, mmpaBJIeHHLIX sa YMemmeHHe co.n:ep)l(lUOOl CO2 B npHpOJ].HLIX 

BO,ll.8X, B8)f(HeiinIHMH RB.IDlIOTCJI y.n8JIeHHe B !lTMOccPepy H paCXO~OBlIHHe B npo

necce cPorocmrre38. Kpoxe roro, yr./ICKHCJIOTa MO)l(eT pacxonosarsca Ha paCTBO

peaae Kap60HllTHLIX OOPO.ll H BCn0m.30BaHH£' Be)lHLIMH OprllHH3MlIMlI AJIlI 00

CTpoeHIDI CKeJIeTOB, PllKOBHH H naHUHPeit, HO 3Ta y6L1m. 06bI'IHO KOMueHcnpyeT

CJI H TIepeKphIBaeTCJI BLl)leJIeHHeM CO2 npa J].bIXaHHH nmp06HOHrOB H OKHcrreHHH 

opfaHH'lecKHX BemeCTB. 

i..,..,....·· 
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................

KHX HenpOTO'IHbIX, 

Bonee ~eTam.Hoe paccaorpeaae 3TIDl. IIpO~ecCOB nosaaasaer, 'ITO B rny60

HJIH MaJIOnporO'IHJJIX sonoesax $OPMHPYeTCJI onpe,neneHHoe 

('acnpe~eneHBe C02 C B03PaCT~eM Ko~eHIJ'arnm no rny6HHe. 

\ c 4.3.KpyroBOpoT ll30Tt 

_ KpyroBopoT ll'30T8 (pac, IS) upe,nCTaBJUleT co6oii: npHMep OTHOCHreJIbHO yc
'; 

roiAHBOro cOMoperyJIHPYIO~eroc.UHKlla C 60JIblllHM pe3epBHhIM «jloH,lJ,OM B ar

MoceJlepe[22]. 

'B nponeccax p83lIo>ICeBJUI oaKIepHllMH DeJIXOB a aMHHOKHCJIOT, BXO):l;llDnIX 

B COCTIUI 6aoM8CChI BO,l],IlLIX opraHH3MOB, pll3JIH'UOOT CJIeA)'lODlHe YCJIOBHJI: 

e	 lI3pOOHhle (B BO,lJ;HOit cpene ecrs p8CTBOpe~ KHCJIOPO~ BeJIH'lHHa 

OKHCJIHTeJIbHo-BOCCTllHOBBTeJIbHOrO noreanaaaa (Eh) npessnnaer 100 ME); 

e	 aHOKCH)J;HhIe, (paCTBopeHHhlit KHCJIOPO~ npaKTH'leCKH OTCYTCTByeT, HO ecrs 

HBTPaTbI, Eh HaxO,llHTCJI B naanasoae or -100,n0 +100 MB); 
/ 

eaHll3pOOHbIe (npaJ<1'H'lecKH HeT pacr~HHoro KHdJIopo,lla H HHIJ'aTOB, Eh 
:,. 

MeHee -100 MB). 
~~t· 
}:,.. .: 
';',~ . 

~:'l'-', 

h 
"t 
~r' 

., 

;(~.': 

, 

~'. 

\.,

 "';'. 

"

. 

PBc.l8.CxeMa npeBpameBBIl &:Jon B6BOTIl'Iec:JroM KpyroBOpoTe: 
\ 

_ - n0rpe6JIeHHe l13ora; 

--",
-_-. _---.. - nocrynnenae330ra 

:::::es-----
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B mo6b1x H3 3THX yCJIOBHH aa nepssrx CTa,u;IDIX p33JIOOKeHHll. OOJIKOB H aMH

HORaCJIor o6pl13yrorcJI ROHbl aMMOHHll.. 3TOT nponecc H33h1BaerCJI aMMOHH$HKa

UReA. B lI3p06Hb1x yCJIOBHJIX H,lJ,eT nponecc mrrpH$HKlIIlHH - OKHCJIeHHe MOJIeRY

nspaoro asora caasana no HKIpBTOB, a 3aTeM no mrrparoe. B aHOJ(C~X yCJIO
i' 

BHJIX KllK mrrpHThl, T3K H aarpara nonaeprasorca ,lleHHTpacllmcaxnm C 06pa30Ba

HHeM MOJIeKYJIJlPHoro I13OTa, H36h1TOK xoroporo nocrynaer B aTMoc4Jepy. 

Baecre C TeM, mapoxo pacnpocrpaaeau MHXpoopraHH3Mbl, cnocooHble 

ocymeCTBJIJITI, nponecc mrrpa$HKau;HH, $HKCHPYJI MOJIeKYJIJqlHhlH asor, H npe

spamaa ero B HBTPaTbI - coeaaaeaas, HaHOOJIee nparozmue ,llJIJI IlHTaHHJI pacre

HHii. KHHM.()THOCJITCJI CBOOO,!J,HO>ICHBYDlHe OaKTepHH - 33OT06mcrep (lI3po6). a 

KlIOCTpMHYM (aH33Po6), cHM6aOTH'leCKHe KnyOeHbKoBhle 6mcrepHH 606oBhlX 

pacreaan, nypnypnae 6aKTepHH, CHHe-3eJIeHble BO,llOPOCJIH. TaKHM 06p330M, B 

sone Bo~oeMOB MOTYT lIpHcYTCTBOBaTh coe,ll,HHeHHll. l130Ta P33JIH'lH0ii: saaearao

em, 1paHc4lopMau;HJI KOTOpblX IJPH B03~eitCTBHH MHIq)OOpI'8HH3MOB 3IUIBCHT OT 

co~ep>ICaHHJI pacrsopeaaoro KHCJIOPO~a, a B pacnpeneneaaa MOJIeKyJIJlPHoro 330

ra Me~ BO~OH H aTMoc$epoit ysacrsyior KaK$H3HKO-XHMH'IeCKHe, TaR H 6BO

XHMH1JeCKHe nponecca, 

I<pyrOBOPOT I130Ta nonsepraercs B aacrosmee Bpe~ CHJIhHOMY aa,q,ono

reHHo;ry B03.1leHCTBHIO B Pe3YJIbTaTe HCn0JTh30BaHHJI MHHepllJIbHLIX Y.1l06peHHii, 

3aTpJl3HeHHJI BO.z:tI>I II nO'IBbI TOKCH'IHLlMH OTXO,naMH npOMbllIIJIelDlOCTH, nonas

JIJIKlIIJ,HMH ,neJITeJIbHOCTL ~OOpnIlIH3MOB. 3arpJl3HeHHe aTMoc$epbl OKCH,llllMH 

330Ta - O,lJ;Ha H3 npH'lHH BLln8,ll;eHBJI KHCJIhIX ,noX<,llejt. 

4:4.KpyroBopoT toe4'opa 

CO.1lepJKa.HHe $occPoPa B npapomurx BO,ll8X 3Ha'IBTeJIbHO MeHbwe, 'IeM co- ( 
I 

~ep>lCaHHe 330Ta - OTHomeHHe P : N COCTaBJUleT OKOJIO I : 23. 

B xpyrceopore 4x>c$opa (pHc.19) pacrsopaseae 4x>e<PaThI, YCBaHBaeMLle 

pacreHHll.MH, 06pl13YJOTcJI B pe3YJIbTaTe 3p03HH anaTHTOB a npyrax $oc$opco

~ep>KaJ:u;HX MHHepaJIOBH BCJIe.1lCTBMe p33JIO>ICeHIDI P8CTHTeJIbHblX a >lCHBOTHbIX oc

l'arKOB H npO.l(yKTOB >lCH3He,neJlTeJIbHOCTH $oct)arpe.uynupYIO~a 6aKTepBJIMH. 

B OTJIH'lHe or asora, peeepsyapox .poc$opa CJIYiKHTHe lITMOc$epa, a ropaue no

..w:- ...... 
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90. ". 

pO~ H .apyrae oTno)f(eHHlIl~HMep, 3aJI~ ry~uio-H,e rfo6epeJKhe IIepy), 06- _ 

p830B8BDlHeCg B npomnae reonorasecxae 3IIOXH. IIo cp8BHeHHlO C,..wyrOBOpO

- TOM asora, zpyroaopor q.oc4>opa MeHee YCTOiNHB. PllCTBOpeHHhIe q.ocq.aTLl, 

B38HMO,QeitCTByg C KaTHOHaMH )f(eJIe38, K8J1J>~, WllOMIDlID[, IIepexo.wrr B MaJIO

pacTBOpHMble coe,D;HHeHIDl, He,QOC'I)'IIHbIe ,l{IDI :lKBB1loIX OpraHlDMOB_ He,QOCTIUOK 

tPoctPoPa same 1'1eM He,QOCTaTOIC 830Ta cn:ymrr JIHMHTHp)'lOm;HM q.aKTopoM IIo. 

BwmeHIDI tiHOJIOI'H'lecKoit DpO,l{yKTHBHOCTH BO,u:oeMOB. n03TOMY,pessoe IIOBIiF , 
meaae KOJIH'JecTBa nocrynaiomax B aonoex pacTBOpeHHIiIX COeJJ:HHeHHH q.ocq.opa 

aepenso BhDliIBaef yexopeaaoe 3BTpOq.BPOBaHHe. B Ka'leCTBe npHMepa MO)f(HO 
,_." .' .,~. 

npasecra O,!{HO H3 BeJlHKHX aMepHKaHCKHX osep - 03epO JpH: IIOCTyIIlOOIII,He B 

Hero pllCTBopHMLIe q.OCq.1IDoI ,lQIHTeJIIiHoe JJPeMSl CBJJ31i1B8JlHCh B HepaCTBOpHMLle 

coenaaeaas ROHaMH Fe3
+, 0,ltHllK0 co BpeMeHeM HapaCTllIO~ KHCJIOpoJJ:Hl>lit l1.e

«p~ npHBeJI K q.OPMllpOBamno ycnOBBit, 6JIaronpBSITCTByIDmRX npeapameumo 

MaJIOpaCTBopBMIiIX tPocq.IUOB rpexsaresraoro )f(eJIeJa B ()oJIee pacrsopaaae 

<P~ ,l(BYXB8n:eHTHoro )f(eJIeJa. PeJYJIliTR-rOM nora SlBHJIOCh pesxoe ,JIOBllIme

HBeCo,nep)l(8HH$l q.occ)lopaBBO.lle H 6ypHoe 3BTpO«p~OB~e osepa [Ill 
//' ---

"'

PBc.19. KpyTOBOpor toctopa [21] 

J 
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Tp8HctPopM8Qml semecra B 6Bocepepe R B03MO)f(HOCTb HaKOnneHIDI HX B 

)l(HllLlX opraaaaxax B npouecce xpyroaopora ,u:Oh)f(Hhl Y1fBTLlBlIThCg npa BCIIOJIli-
I 

30BllHBB TOKCB'IHbIX XBMH'IecKHX 3JIeMeHI'OB. TIpHMepoM MO)l(eT CJIYlKHTb·6RO

reOXllMH'l:ecKBitD:BKJI pryra 

1'/ 4.5. KpyroBOPOT IfIYTB 
. '"'"""' 

PTyTh OTHOCBTCg K 'lBCJIY 3JIeMeBTOB, xoropae IIO'ITB He'OKml>lBaJIH BJIIDI
;; .~ 

.. HIDIaa oprllHH3ML1 l1.0 HllCT)'IIJleHHSl BH,l{yCTpBaJILHOA 3pbl. Pryrs XBMH'JeCKB Ma

JIono,ll;BJI)f(Ha R xoaneerpanaa ee B npRpo,ltHoA cpene IIepBOHa'laJlbHO 6hIJIH He

;; 

y' 

OOJIliIIIHMH. 

P83pa6OTKa MecropO)f(J].eHBit pTYTH H ee DpOMLIWJIeHHoe RCIIOJIb30B8HHe 

yseJIH'IHJIH BLl6poc PTYTH B 1UM0cc)epy R c6poc B BO,noeMLI co CUl'lHl>lMH sona

MH. YBeJIB'leHBe B OKpYiK8lOn:i;eit cpene COl1.ep)l(aHHSI pTYTH (YaK )f(e, XaKa zrpyrax 

TOrelThlXMeTaJIJIOB - Ka.uMIDI, I],BHK8, Me,llB, XpOMa) CTaJIO Cepbe3HOH np06JIeMojf. 

MmcpooPraHmMhI cnoc06Hl>1 npeapamars HepaCTBop.H¥ble q.OPMhI pTYTH B pac
: , 

TBOpHMYIO R O'leHli g,nOBBTyID MenrnpTyYb, nposansaomyto CIIOCOOHOCTb K KOH

QeHtpRpOB8HIDO IIO rnmi:eBLlMQe.IDIM B 3KOJIOrB'lecKHX CRCTeMax (puc.l0). PLI6L1 

R MOmlloCKB CTaHOBJITCJI OlIacHbIMH ,!WI '1eJIOBexa np'H HC~OJIli30Bamm .ID!;.BIIH

my, , 
BneqaTmrrom;HM npHMepOM MO)l(eT CJIY)l(BTb SlIIOHCKHA npu6peJKHhIil ropo
--. 

- ,nOK MHHaMaTa, npe.nnpIDITBe xoroporo C6pachIBaJIO B BO,llLl 3aJIHBa crosaae ao

,lI;bI conepscamae pryrs. 
\ 

B peJYJIliTlITe OOJIeJHH, KOTOpag IIOJIyqBJIa HmBaHHe «60JIeJHIiManaxara» 

YMepJIO 99 '1eJIOBeK H cepsesao nocrpaaano OKOJIO rpex TLICJI'I [31l .D,oJIroe ape

Mg IIOCJIe npexpameaaa C6pOCOB pTYTB B r. MmtaMaTa pO)f(J].aJIBCh nera C pas

1IB'IRbIMH/aHOMaJIRJIMH H YP0,llCTBaMH. 

3AKJIIOlIEHIIE 

_npHBe,u:elIlIhdi 0630p Pll3JlH'JHhIX q.aKTOpOB aarponoreaaoro B03,neuCTBHlI 

aa oxp~n:i;yID npRpO,nH)'lO cpeny II03BOIDIeT oneaars MHOrOO6pmRe 3THX 

«P8KTOPOB, Macnrra6L1 aarponoreaaoro BMemSTeJlhCTBa R HaHOCHMlodf 8M ~ep6 

'f"'h'" 
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xaK lIBJIemm, HecoBMeCTHMble Cl~T~ pasaaraea.a B nepcnesrase - yr

po)l(8.l{)mne cym;eCTBOB8HHIO 1JI:lJIOBeqecTBa. 

~ocroBepHLJ:i! npornoo XHMlRecKBX H 6HOXHMH'lecKHX nOCJIeJ:\CTBd lUI

TPOnOreHHOrO B03J:\eHCTBIIlI aa npaponyBO MHOrHX cJIY'WIX eme O'l'CyTCTByeT, H 

TeM 60JIee He06xo)lllM8 mrreHCHcj)HIClmIDI pa60TbI B 3TOM aanpaBJIeHHH.. OCHOB

HhIMH nplf'lHH1lMH CJIOOKHBmeHClI IqUITH'lecKOH CHT)'a.u.HHJlBJlJIIOTClI CJIe.nyIOmHe: 

I
1. llOCToJlHHhtii pocr 1JHCJIeHHOCTH aaceaeaas. 

2. llocroJIHHoe crpeMJIeHHe mo,neA K JlOCTY npOH3Bo,nCTBaH norpe6JIelOOl. 

3.	 O,nHOCTOpollHH1t TeXHH'leCIOdt nporpecc, HaIlPaBJIeHH.bIit ~a y,noBJI~ope

me see sospacreomax norpedaocrea, ~YJThT8XOM xoroporo JIBlIJJOCb 

C03JlllHHe nenoro nOTOKa ~ IIpHpOJ:\e XHMJI1IecKHX TOsapOB H TeXHH

1JeCICHX IIpO,nyKTOB, npoHIlKlOOIIUfX BO ace 3BeHbJI IIpHpo)lHhlX 6HoueHo30B 

H yrposenomax BO MHornx cJI)"IWIX CaMOMY cym.eCTBOBllHIIlO 3KOCHCTeM 
\ 

(CM. llpBJIo:llCeHHe 3). 

r~ 3KOJIOrH1Jecw KpH3HC OTJIH'laeTCR OT xpIOUCOB, HMeBIlIHX MecTO pa

aee, 06m;ellJIaHeT8pHblM xapaerepox H OXBaTOM scex 3BeHbeB xOOlIHCTBeHHoH 

/"
.lleRTeJILHOCTH 1JeJIo,e1JeCTBa. BospacrasaeIIpOMLIIIIJIeHHoro nOTeHUHaJIa II, B 

nepByro O'lepe.w., 3HeproBOOpYJKeHHocm nenaer mrrponoreHHbIA 4laIcrOP Boo,neit

crBHlI sa OICpY:llCaIOmyJO cpeny COnOCTaBHMhIM C IIpUP0}lHblMR 4IaKfOPaMH, 'ITO 

06ycJIaBJIHBaeT B03MO)[(H0cn. cymeCTBeHHoro cospamerraa craOHJThHOCTIl ORO

C4Jepbl. 

llpeo,nOJIeHHe rpoasmero KpIOHCa, B OTJlB'Ufe OT KpIDHCOB, ycnemao npeono

JI(!HHbIXqeJIOBeqeCTBOMpaaee 11 npouecce 3KOHOMBtIec'Koro H couaansaoro pas

BHTIJJl, HeB03MO)I(HOaa nym.BOBJIeqeBHll B xOORitCTBeHHI>IA osopor HOBIdX pecyp

COB H TePPlfiOPHtt, nOCKOJThKY BClI 3eMJUl, aa HCl(JlI()qeHHeM sacoxoropaa H IIpH

noJUlPHbIX 06J1aCTeA, }')ICe06pam;eHa B c4Jepy pasaaras eJJ){Horo MHpOBOro xo3Jrlfo 

CTBa.Ilpa 3TOM B HaCTOJIIIlee BpeW! arrrponoreanoe B03):\eHCTBHe na 0JU>}')ICaIO

myrocpeny ocymecranserca BCJIe,nCTBHe l'plUlcrpaHH'IHOI;O DepeH0C8 38rpR3

IDIlOlD;HXBem,eCTB ,n,a:JKe B rex peraoaax, rne He BeJ:\eTclI llKTHBHaJIX03mCTBeHHaR 

.lIeRTeJILHOCfb. 
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Beaymaa POJTh B ycanenaa aarponoreaaoro B03,neHCTBWI aa OHOCc)epy I1pu

HlWIexarr npoMblIIIJIeBHOC1'H (BKJlIO'IlUI 3Heprenncy H rpancnopr). Censcxoexo

3mCTBo coxpanser CBJJ3b C.IlpIlpO,nHLIMB, XOTR H CHlUlHO.lIe41OPMHp01lliHHbIMH 

lCpyroBOPOTlIMH BemeCTB, DpH 3TOM POJTh eeJThCKoxOORitCTBeHHoro IIpOmBO,nCTBa 

OOcreneHHo CHIDKaeTCR. 3HaTfJrreJn.ayIO qaCTL MaTepHaJIOBH npo,nyKTOB, paaee 

BNpa6aTLmaBIUHXCR B ceJILCKOM x03mCTBe, reneps H3rOTOBJIlIIOT npOMbIIIIJIeH

HLI¥ nyreM. B ICa'lecTBe DpHMepoB MO:llCIlO npHBCCTH H'lroTOBJIeHHe caarerase

CI<HX BO.JIOICOH H TKaHeA, CHHTe'l'H'IeCKoro KSyqyxa, cnarerasecsax lIHIII,eBblx I<H , 
CHOT, caxaposaaeaarenea H BHI'aMHHOB. TeXHH'iecI<H B03MOQO H nonyseaae 

6enKa, no xpa1meii lIfepe, KOpMOBOr,o, aa OCHOBe 6HOXHMH'lecmx TeXHOJIOnm, 

'ITO c6JIIDICaeT 3TOT nponecc C npoMIdJlLJIeHHbIM IIpOH3BO,nCTBOM. 

Heooxonassa paspaforxa Mep, n03BOJlllIODJ,HXpe3KO cozparars HCTOmeHHe 

npllpo,llBIdX pecypcos H 0rp8HH'IlITb llpHMeHeHHe Bpe)IBhlX ,nJUl npupO)1»l Be

mecra, 3aMelWI HX TaKHMH Bem;eCTB8MB, ICOTOpLIe Moryr BKJOO'Ian.<:JJ B npapon

HIde spyrosopora 6e3 HapyweHIDI CJlO:llCHBmerocJl paBHOBecIDI. 

i
BalKlfYlO POJIb B ·peamoaumt KoaueIIU,HH YCTOlRHBoro Pa3BHTIDI HMeeT 

4IopMllpOBaHIle nosoro 3KOJIOrH'leCKoro MlIpOB033peHIDl, BI<JIIO'I8IOmerO CJIe

A)'IOnnre- ocaoaononaraiomae nOJIOJKeHIDl: 

•	 MJJ ace 1IBJI.lIeMCSI qaCTblO npapozaa; see )l(HBble cymeeraa B33HMOCB'l38.HhI
 

H B3m1M03aBHCHMJd H k8lK.ll:oe 113 HHX HMeeT npaso aa lKH3Hb;
 

•	 Hama pons 38.KJIlOQaerCH B nOHHMllHlIH 3aKOHOB IIpHpo,lUd H corpynaasecr


Be C HeH, a He B ee 3aBoeB8HHH;
 

-.	 Hama OCHOBHll.lI 3~aqa COCTOHT B TOM, 'IT06b1 coxpaaars YCTOAqusOCTb H
 

pa:moo6pa3He CHCTeM lKH3HeOOecne'leHIDl .IJ.JI.lI scex BIf,!{OB lKHBbIX opra


I 
HH3MOB; 

•	 Pecypcsr 3eMJIH orpaaaseaa, H HHJ(T() He HMeeT npasa na 6ecnpe,l{eJIbHOe
 

}'BeJJlftIeHHe ~OJIH HCllOJIb3yeMbIX pecypcos, CJIe~eT OTJIII'l8Tl> ueorpena


qeHBLle laJIPOCbI OTHCTIIHIlbIX norpeeaocrea.
 

He06xo)J;HMo nomepsnyrs, 'ITO TakOH nozxoz; HMeIOIIJ;HH UeJIbIO peanasa


mno KOHIJ;emum YCTOH.<nmOrO pa3BHIWI, HH B KoeM CJJY'I8e He lIBillIeTCSI TOpMo
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30M 1VDI TeXlDl'leCKoro nporpecca. Hanp<mm, OB cTm.yDpyer ~lmee PIl3

BmHe oayKB HTeXHIIXH, lJIlB'IeM B8lICRLIit BICJJ8,IJ; Bpemeaae BmHHKDIHX rJIo6aJn,

HWX H peI"HOHllJiJ,HWX npo6Jl~ it TOM 1UICJ1e, npo6JIeM, CUlaHHf,lX C ~. 

poA, DpKJll8BW BBecTR ~ B OOJlacm XHMHH OKpyDIQJ,IleA cpe.n,w. 

/ 

'- 

'" 
./ 
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DpHJIoX(euue 1 

OCHOBHLle TepMHHLI H nOHHTIUI 

A6HOTIl,'IeCICBe lICOJIOrB'IecICBe 4tanopw - ICOMn?HeHTW H JIBJIeBIIJI HelKHBOii 

HeOpraHH'IecKoR npupo,ZJ;L1 (KJlHMaT, CBeT, XHMJI1IecKHe 3JIeMeHI'LI, reaneparypa, 

,ZJ;aBJIeHHe, ,ZJ;BIDKeHHe soanyxa, 8O,llLI H .lIP.), npJIMO HIIH 1C0000HHOBOO,ZJ;eitCTByKlmHe 

aa opraaanar. 

A6BCeam. (rp. abyssos - 6e3,D;0HIIWil:) - 30H8 Maposoro 0ICelIH8, IJPOCTHPmo~Cll 

01' IIO,ZJ;HOJKHJI xoaraaearazsaoro CKJIOHa (r.ny6HHa OlCOJIO 2500 M) ,D;O r.ny6HHJ>l 

6000 - 7000 M;3aHHMaeT 6oJIee75 % DJIOIIJ;a,ZJ;H oxeaaa 

ABTOTpOlftbi (rp. auos - caM, trophe - nama) - caMOnHTaIOm:aecJl, T. e.)f(HBhle opra

HmMhl, caMH npomBO,romwe opraaasecsae semecrsa m npocrLIX MBHepaJILHhIX co

e,ZJ;HHeHBit (C02,H20 H np.) B nponecce cllOO'OCHHre38 (paereaas)HJIH xeMOCHHl'e3ll 

(6aKrepHH). 

ABTOXTOHBble OpraQBJMbI (rp. chthon - Mecro, 3eMJlIl) - OpraHH3MhI, BOO:imxnme 
. . 

B.n;aHHOMMecTe, porow:e 3TOH 3eMJIe, xopeaaae, Mecmwe. 

A,!!,8JITaQBB (1I8T. adaptatio - npacnocoeneaae) - ItpOl\CCC nplicnoco6JIeHmloprmoo

Ma, IIOnyillIQHH HlIHcoOOIUecTBa KycnoBHJIM BHemueR cpe,ZJ;W.
 

AlOTeJlHlCcaropbJ - 6mrrepHH, BO,D;OpOCJIH, aasmae rpu6bl, cnoco6Hh1e epHKCUPO


san, fl13006p33HhIA: 3301' H3 3TMOCepepW. "LJuCJIO BH,ZJ;OB HX BeJIHKO, 6oJILmoe 3H3
. . 

l:J:eHHe cpe,ll;U HHX HMelOT KlI)'6eHhKoBhle 6mcrepHH HCHHe-3eJIeHhIe BO,D;0POCJDl. 

AxaPHQJmbl (JI81'. akari- KJIew:) • semecraa, HcnOJlb3yeMhle WIll 6oplt6hl CKJIem:aMH. 

AlCBllTOPBH I,Jfaf aqua - 8O,ZJ;a) - BO,ZJ;HaR TeppHropRJl, orpaHH'leHHaR ecTecTBeHHbIMH, 

HCKYCCTBeHHhIMH HIIH YCJIOBHhIMH rplUUlllllMH. 

AKKJJHM8TBJaQRH - npe,ZJ;HaMepeHHoe BHe,D;peHHe KaKOro-JIH60 BH,ZJ;a B 3KOCHC

TeMhI, B KOTophIX OM pattee He 06KI'8JI, CUeJILIO o6o~eHHlI HX no.De3HhIMB MlIl:J:e

JIOBexa BlmaMH HJIHwm )'HH'lTOlKeHIDI Bpe,D;IThIX B pe3YJIDTaTe KOmcypeHInlli. 
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ByIOmHe pasaarmonaroreaaux 6aKTepmt B OpraHH3Me (lio,ll., nepexacs sono

BemeCTB. 

AnBBBwl BJI. - MIIICp06m.di ~eHOO, P83BHB8lOmHAC,. B cacreaax 6HOJIOIWIe

CICOtt O'IHCTKH CTO'IJ{LIX BO~ B 'l8CTHOCTH, B asporeaxax H npe,ll.CT8BJIemn.m ope


HMymecTBeHHo 6aIcrepHllMH, arPeIllPOBaHHLIMH IIOCpe,ll.CTBOM 6HOl}lJIOK)'IDIUHH B
 

XJIom.eBH.ZnILIe 'Iacnmt>I.
 

AK..eDTOp (JIaT. acceptor - IIpHeMHHK) - IIpHHHMaIO~ aa ce6,..
 

AJJJlOITOHIlWe (aJlJIOreBBLle) Be...e~TBa (rp: alios - .npyroli, HHOit) - semecraa,
 

noerynaromae B 3KocHCTeMY assne.
 

Am.n..amw (J1aT. alga - aonopocns) - semecrsa, npe,ll.H83Ha'1e~e ,ll.JIJI YJIH'ITo

)1(eHIDI sonopocnea IIpIl «~eTeHHH» BO,ll.hI B sonoeaax, aanpaaep, Me,ll.HI>I:lt 

neaaoe aaxonneuae OprllHH3MaIIIH HJIH 3KOCHCTeMllMH Bpe,lUlhlX XHMJ{qeCKHX 

. ,~ 

K)'IIOpOC.
 

AMMoBBtaDltBB - nponecc pa3JIo)l(eHHJI 830TCO,ll.epxcaJIUIX opraaasecsax
 

. 98 

AKKyMyJlH"BH 3arpB1BeBBI (nar. akkumulatio - aaxonnenae) - IIOCTe

99 

AHTBceUTBKB (rp. anti- lIpOTHB, septicos - rHHJIOCTHbIit) - semecraa, npeIIlITCT

\ . . . . 

BemeCTB (6eJIKOB H .D.P.) MHKpooprauHlMaMH no cranaa 06P830BaHHJI ax-

M~lCa. 

ABa6Bo3 (rp. anabiosis - O:lKHllJIeHHe) - cnocoeaocrs OprllHH3MOBIIep~aTh 

He6JIaronpHaTHLl:e yCJIOBHJI B COCTOJIHHH nOHIDlCeHllOro 06MeHa BemeCTB 6e3 

BH,ll.HMblX IIpH3HaKOB )lGf3HH; IIpH HaCTYruIeHHH 6JIaronpHaTHblx yCJIOBHIi op

ra.HH3M O>KHBaeT (cexeaa, HaIIpHMep). 

ABUpo6L1 (rp, an- He, aer- aosnyx) - opraaasaa, cnocoomre )1(HTb H paasa

BaTbCJl 6e3 sosnyxa B 6eCKHCJIOpO,ll.HOii cpeae; TepMHH BBeJI Jl. Ilacrep 

(1861). 

AHOMaJlBB (rp. anomalia - OTlCJIOHeHHe) - OTKJIOHeHHe OT HOpMaJIbHorO pal

BHTHlI HJIH cpenaero 3Ha'leHHJI K8KHX-TO xapasrepacrax.
 

ABTBrOBB1M (rp, antagonism - cnop, 6opb6a) - HenpHMHPHMOe nponrao6op


CTBO opraaaaaos.
 

p0,ll.a, 3THJIOBI.IA CIIHpT H np.).
 

AUTponoreu (rp. anthropos - 'IeJIOBeK) - 'IeTBepTH'lHhI:H nOCJIe.nuHH nepaon B
, . 

IlCTOpHH 3eMJIH OT BOOHHKHoBeHIDIqeJIOBeKa no COBpeMeHHOCTH (OKOJIO 2,5 MJIH 

JIeT); TepMHH npennoseen H. II. IIaBJIoBLl:M (1922).
 

AUTponoreBHLle 3KOJIOrH'IeClQle tanopw - l}laKTOPId, CBJl3aHHIde C BJIIDIHHeM
 

'leJIOBelCa aa )l(H3He,ll.eaTeJIbHOCTb3KOCHCTeM.
 

AOBeJJJlBHr (aarn, up well - XJILlHYTh aasepx) - nO,ll.'beM son H3 rny6HH B 

BepXHHe CJIOH·OKeaHa.
 

AUpHOpUWit (nar, a priori - He3aaHCHMO OT onsrra} - reoperasecxae )'MO


3aK.JDO'IeHHll, MO,ll.eJIH, KOHIJ;eIIQHH, cnpaaeannasre BHe 3aBHCHMOCTH OT OUId


ra.
 

AUOCTepBopBwl (nar. a posteriori - .ocHOBaHHLIe aa onare) - TeOPHH, KOH

nennaa, MO.ll.eJIH, OCHOBaHlILl'e na ,ll.aIJHL[X onsrra.
 

ACCHMBJIB"U (JIaT. assimtlatio - ycsoeaae) - nponecc, B xone xoroporo npo


crsre semecraa casresapyiorcs B 60JIee CJIO)l(HI,le, He06xo.ziHMI.Ie ,ll.lIJl mlte.ll.eJI: 


TeJILHOCTH OpraHH3Ma.
 

AlpanBB (rp. aer - B03.ll.YX) - eCTeCTBeHHoe HJIH HCKyccTBeHHoe nacumeaae
 

BO,ll.bI HJIIl nO'IBLI: aTMoclj:lepHLIM B03JlYXOM.
 

AlPOOBOHTW • opraamasr, )J(JIB~He B soanymsoa cpene, conepxamea KR


li 
ll 

CJIOpO,ll.. 

1 

1'1 11Alpo6Hoe pa3JJ03CeBUe - p83JIO)1(eHHe OpraHHtIeCKHX BemeCTB C ysacraea 
111 

11,1'"
l(HCJIop0,ll.a B nponecce )l(H1He.ll.eJJ.:TeJThHOCTH MHKpOOpraHH3MOB. 

AlpOOOJIB (HeM. solium - KOJUIOH,ll.) - IILUIeBble HJIH )IGf,ll.KHe 'IaCTHInd, aaxoztsmae II 

ClI DOB3BemeHHoM KOJIJIOH,ll.HOM COCTOJl..HHH B B03.nymHOH cpene. 
'I 

II 
A3POTeBKB (aHrJI. tank - pe3epByap),- coop)')KeHIDI ,ll.JIJI.. 6HOJIOrH'leCKoit O'IH II·" 

CTKH CTO'lHbIX son, B xoropsre nO,ll.aIOTCJl aKTHBHblit HJI H aosnyx ,ll.JIJJ.: HHTeHCH Illi 
III!PlU<amm 1Ip0uecCOB MlrnepaJIP.3lUIHH opraHHtIeCKHX aemecrs. 

~
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lianepBR (rp. bakterian - nanoxsa) - rpynna MHKpOCKOIllJlleCKHX O,llHOKJIe

TO'lHI>lX OpraHlDMOB pasaepoa OT 1 no 5 MHKpOH, BLInOJIHllIOII\HX B npapone B 

OCHOBHOM ljlymclUiH penynearos, HO MOryT 6LITI> H B036y.n:HTeJIJIMB 60JIe3

aea, 

liaccelR Bo.n:ocfiopBWI - noaepxaoers, C KOTOpoA pe'IH8JI CBCTeMa, Mope 

HJIB osepo C068p8lOT BO.n:LI; BO,noeM H nnomam, Bo,noc60pa.06p83YJOT e.n:u

HyJO 3KOCBCTeMY. 

liaTRllJIL (rp. bathys - my60KHA) - 30ua KOHTHHemBJIbHOrO CKlIOHa B 

oxeaae, npOCTHPaIOIIJ;8JlCjJ OT HH)JOIeJ;O Kp8JI meJIh$a (200 - 500 M) no 2500 

- 3000 M; COCTaBJIjJeT OKOJIO 15 % MOIIJ;a.n:H oxeaaa. 

lieBTllJIL (rp. benthos - rJIy6HHa) - ,llH0 BO,AOeMa C npltJIeraIOIIJ;HMH npaaoa

HhIMH CJIOJIMHBO.n:l>I, MeCTO 06HTaHHjJ .n:OHHIdXOpraHH3MoB. 

Bearce - COBOK}'IIHOCTh OpraHB3MOB, 06HTaIOIIUIX aa ,l(He sonoexoa, anarrra

POBaHHLlX K cOOTBeTCTB)'IOmeMY cyticrpary (ransxe, necxy, BJIY H r.n.) 

lieTa-'1aCTRQw - 3JIeKTpOHLl H n03HTpOHlil, acnycxaesrae jJJl:paMD. aTO

MOIi npa pacnane; Bl>I3LIBaIOT B opraaaaxax xaaneporeaaae B M}'TareHHhle 

3ljlljleKTLI, BnJIOTh Jio JIerllJ1I>HOrO acxona, 

IiRoreBHhle 3JIeMeUTLI (seraecraa) - XHMWleCKHe 3JIeMeHThI, nOCTOR.HHO 

BXo,nJJmHe B COCTaB opraaasssoa (yr-nepon, BO,nOPO.n:, KHCJIOPO,n, 830T, 

4locljlop H ,ZW.); BhlJleJIjJIQTCR IIpH p83JIOlKeHHH MepTBLIX Opr8HH3MOB, RBJIjJIQTCli 

nararensasraa BemeCTBaMB JJ)llI aarorpooasrx Opra.HH3MoB: aonopocnea, 6ax

repldi, H83eMHhIX paorenan. 

liRoreOXRMB'Ien:Be QBKJlLI - nOBTOpR.IOmBeCR IlHKJIH'leCKHe npesparne

HHR. H nepeuemenas XHMH'ieCKHX 3JIeMeHTOB xepes Hex<HByIO H lKHB)'IO rrpa

pony npa llKTHBHOM Y'laCTHH opraaasxoa; npeneraaneaae 0 6HoreoXHMH'le

CKHX UHKJIax 6hIJIO BBe.n:eHO B naysy B. H. BepHIUlCKHM B aasane XX sexa, 

IiROBB.lI.BKaTOpLi (JIaT. indicator - )'K83aTeJIh) - opraHH3MhI, BHJU>I, nonyJlJlIlHH 

HJIH coofimecrsa, no HanH'iBIO H COCTORHHIO KOTOphlX MOlKHO cyaars 0 

101 

CBOHCTBaX cpensr, B TOM '1HCJIe 0 npHCyTCTBHH H xoanearpauaa aarpssne


JUfil.
 

liHOBH,lIBKaQRII 3llrpll3BeRRII BO.ll.OeMOB - CHCTeMa 0lleHKH CTeneHH 38rpC


HeHHjJ Bo)].oeMOB, OCHOBaHH8JI rra ysere COCTOJJHHR.BO.n:HhIX 6HOlleH030B: npa, . .
 

CyTCTBHH HH.ll:HKaropHhIX Opr8HH3MOB, aH8JIH3e B.H,Zl;OBO:it crpysrypu, ljl)'HK-


UIIOHBJIbHLIX XapaKTepHCTHKax (CKOpOCTH ljloTOCHHTe3a H necrpysnaa) H .n:p;
 

OCHOBhI 6HOHH,lUfK8IlHH p83pa6OT8HLl P. KOJIhKBHTlleM H M.. Mapconoss
 

(1909)..
 

J)BOJlOrR'IeCll:oe. CaMOO'lBlQeRRe - cnoc06HOCTI> 6aolleHo30B HeihpaJIH30


sars BpeJJ.HhleB03)].eHCTBHR.H BOCCTaH_.lIHB8TIJ KalfeCTBO 3KOCHCTeM.
 

liUOMeTpR'II • p83)].eJI npHKJIIUlHOA MaTeMaTHKH, H3yq8lOmHH OpraHB3MhI H
 

3KOCHCTeMhI MeTo,naMH BapHllIlHoHHoA CTaTHCTHKH.
 

liRoccltepa (rp. bio - lKH3Hh, sphaera - IIOBepXHOCTh mapa) - lKHB8JI o6oJIo'IICa
 

3eMJIH, rJI06llJ1I>H8JI 3KOCHCTeMa - 06JIaCTh lKH3HH, BI<JIIOIf8lOIIJ;8JI see opra


HH3MhI H HX OCTaTKU; COCTOHT H3' a~oc$ephl, ru.zwoc$epLI H JlHTOC$ephl, aa


cenemnrx H BH.ll:OH3MeHeHHLIX opraaasxaaa; B COCTaB E. BXO,nllT lKHBoe, 6BO


KOCHoe H KOCHoe BeIIJ;eCTBa; B03Hm<JIa OKOJIO4 MJIP,A. aer TOMy H838,ll;.:·.
 

liBOTB'Ie<:KHe 3KOJIOrB'Ie<:KHe 4taKTOpLi - COBOKyIlHOCTh BJl.HlIHHit lKH3He)].eJI


TeJIhHOCTH O,nHHX OpraHH3MOB aa lKH3He.n:eneJIhHOCTh ~yrHX H aa H~}'lO
 

rrpllpo.n:y.
 

IiBOTII'IeCKBH KpyroBopcn - MlUIhIH xpyrosopor BemeCTB, B03HHKmH:it C
 

nOHBJIeHHeM )I(lf3HH aa 3eMJIe H ocymeCTBJUleMhIlt B nponecce lKH3He)].efI 


TeJIhHOCTH lKHBhIX OpraHH3MOB inpooyueumoe, KOHcyMeHm06, peoyueumoe): B
 

OCHoBe ero JIelKaT npouecca CHHTe3a H p83JIO)KeHHll opr8BYQeCKHX Bem;eCTB.
 

IiIiOTon (rp. topos - MeCTO) - eCTeCTBeHHoe lKH3HeHHoe npocrpaacrso onpene


JIeBHOro 6HOlleH03a, COBMeCTHO C KOTOphIM OH 06p83yeT 3KOCliCTeMY.
 

IiIIo cit IIJ1LTP - coopyxeaae .llJUI 6HOJIOrH'leCKoit 01JHCTKH CTO'lBhlX BO)].. 
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))Boneuo3 (rp. koinos - 06m,HA) • cootimecrsa mLlx OpraHH3MOB, cOBoKyn

HOCTL nonyJIJlIudt P83JUf'lHLlX BH):{OB MHKpOOpra.HH3MOB, paCTeHHA, JIOfBOT

HLlX, HaCeJIJllOIIJ;HX onpe~eneHJlhdi 6HOTon; TepMHH BBeJI K. Me6HYc (1877). 

BBlioBoe pl3Boofipa3Be - MHOr006p83He (qHCJIO) BH,IlOB B 6HoueH03e onpe

~eJIeBHoA 3KOCHCTeMLl. '" 
BOllocfiop - 'Ia<;TL nOBepXHOCTH cynra, C KOTOpoA noaepxaocrmre BO)tLl
 

CTeKaIOT BrJIaBHLIii BO,l.lOeM (Mope, 03epO, pexy); BMeCTe CBO)toeMOM 06p83yeT
 

e,mmym3KOCHCTeMY.
 

BOllocaalhlte-,Be 3aMKByToe - TeXHOJIOrHJl BO,l.lonoTpe6JIeHHJI, rrpa KOTO


poA HCn0m.:30BaHHlllI· Bo.na O'lHIIl,aeTCJI H nOBTopHO IIpHMeHJIeTCll B lIpOH3


BO,llCTBe.
 

B030fiBOBJIlieMLIe pecypcLI - np~po.nHLle pecypcu, nOJIHOCThIO HJIH sac


TH'lHO BOCCTaHaBJIHBIUOm,HeCJI B xoae eCTeCTBeHHLlX nponeccos HJIH npa no


MODJ,H'IeJIOBeKa (paCTHTeJJLHLlA H 1KDBOTHLlA M8p, DO'IBLI H np.).
 

BwtJJODBLIe rULI • 06p83yrom;HeCJI npa C)J(HraRHH 6eH3HHa B aBTOM06H


JIJI~ raasr (N02, CO, S02; yrneaonopona H np.), onacasre )])UI JKHBhlX opra
/ . 

HH3MOB, B nepsyio oxepeze, ,lVUI 'IeJIOBexa.
 

rULI DpHpO/.lUWe - HeB0306HOBJIJleMLle rOpIO'IHe acxonaexae, 06P83yro


maecs B 3eMHoii xope; OCHOBHOii KOMnOHeHT - MeTaH (rrpaaepno 98 %), a
 

TaIOKe 3TaH, nponaa, 6yraH, nenraa; MHpOBhle sanaca COCTaBJIllIOT OKOJIO
 

1015 3
1.1 . 

reHeTBKa (rp.genos - P0,l(, npoacxoscneaae) - HayKa, H3YQIUOm,lllI reHeTH

secsae 6HOCHCTeMhl, HaCJIe.nCTBeBHOCTL H H3MeJIIIHBOCTL npmHaxoB; aaxo

Hld ,l(HcKpeTHoA HaCJIe.nCTBeHHOCTH, nepeaaaaeaon C renaua; OTKpLlThi MeH

~eJIeM (1865). 

reB'" -e~ HaCJIe.nCTBeBHOCTH, pacnoncaeaasre B xpOMOCOMax; nepena

IOTCJI B3 nOKOJIeHIDI B nOKOJIeHHe, aecyr HH!\lOpM8UHIO 0 xapaxrepmax IIpH3Ha

xax OpraHH3Ma. 

feoc4JepLl (rp. geo - 3eMJJJI) - KOImeHTpH'leCKHe 060JIOQKH p83JIlf'1HOH nJIOT

HOCTH H COCTaB8, H3 KOTOpLlX COCTOHT 3eMJJJI: xnpo, MaHTIDI, JlHTocl\lepa, 

nl)l:poc!\lepa, aTMoc!\lepa, 6Hoc!\lepa H .np. 

fep6anB.nLl (JIaT. herba - rpaaa) - aemecrsa Mll YHHllTo:llCeHIDI COpHOH pac

nrreJILHOCTH. 

ferepOTpo.... (rp. hetaros - .npyroii, trophe - nama) - opraHH3MLl, UCUOJIL3YIO

IlI,He B xaseerae HCTO'IHHKOB llHTaHIDI H eaepraa opraaanecxae aemecrsa, C03

.llaHHl>le.npyrHMH OpraHH3MaMH (ace :lICHBOTHhle opramoMLl);'B 3xocHcTeMax OT

HOCRTCjJ1(. rpynne KOHcyMemoB. 

fBraeuBII.ecKoe BopMBpoBaBBe KallenBa DpBpO.nBOI cpe.nLl - 060

CHOBlUIHe H YCTaHOBKa 6e3oDacHLIx ,lVUI qeJIOBeKa yposnea co.nep:llC8HIDI spea

HhIX Bem,eCTB B npaponaax cpenax (aosnyxe, sone, nO'IBe); KpHTepHH r. H. _ 

npenensao .llOnYCTHMLle KOHU;eHTpauHH (I1J{K) spenaax Bem,eCTB B oxpy

:lIClUOmeA cpene 

f B.npo6ROHThi (rp. hydor - sona) - .0praHH3MhI, 06HTaIOmHe B i1o,l(HM cpe

zte, 

fOMeocT83 (rp, homos - TOT :lICe C8MIJlif, DOXOxam, stasis - COCTORHHe) .. ~ cno

C06HOCTh OpraHH3M8, nonyJIjJUHH HJIH CHCTeMhI nonaepaorsars ycronnaaoe 

paaaosecae, CTa6HJIhHOe COCTOllHHe B H3MeHHIOIIl,HXCll YCJIOBHJlX cpezru. 

ryMyc (JIaT. humus - nO'IBa) - neperaoa, yCToiNHBoe opraaasecxoe Bem,eCTBO 

nO'lBhI, 06p83yrom,eec,," B p6YJIhTaTe p83JIO:llCeHBJI paCTHTeJIhHl>lXH :lICHBOTHLIX 

OCTaTKOB; onpe~eJIJleT IIJIo.nopo,ZUIe no'IB.bI. 

.lI.euouHpoBauRe OTXOilOB (JIaT. depono - OT.naTL na xpaseaae) - CKJI/lJUfPo

B8HHe OTXO.nOB B onpeneneaasrx MeCTax H no onpe.neJIeHHhlM npaBHJIaM. 

.lI.enpYKnHIl (JIaT. destructio - paspymeaae) - p83JJO:llCeHHe opraaasecxax Be

meCTB H npeapamease HX B HeOpraHH'IeCKHe CBhlCBooolK.neHHeM 3HeprHH. 

,l);eTepreuT (JIaT. detergeo - CTHpaIO) - XHMH'IecKoe Bem;eCTBO, nOHH:llCIUOm,ee 

nOBepxHOcTHoe HaTJI:lICeHHe BO):(hI Ii HCnOJIh3yeMoe kax MOlOm,ee cpencrso, 

,l);eTPHT (JIaT. detritus - acreprua) - MeJIKHe <JaCTHqhI oTMepIDHx pacremra H 

l!(!ffiOTffi,IX. 
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Jl:eTpllTHaB OBmeBaB nens - IIHID;eBU nens, nepBblM 3BeHOM KOTOpOH RBJUI


eTCR MepTBOe opraamecxoe BemeCTBO, noenaexoe ~erpHr<>4>ar8MH, cny


lKaIIlHMH, B CBOro oaepens, nmn;eft,llJIR MeJIKHX XIDIJ;HHKOB H penynearoa.
 

Jl:eTpll~al'B (nar, detritus - npo.ll)'KT pac~ phagos - nOlKHpllTeJIh) - opra


HH3Mhl, I1HTaIOIItHeCR MepTBI>IM opraaasecxaa Be~ecnoM (JIH1UIHKH aacexo


MblX, Ao~eBhIe qepBH, MHOrHe 6llKTepHH H np.).
 

,l);uBTpotBlCanBIi - BLlBe~eHBe aonoexa H3 3BTpoctmoro COCTORHBR rryrex
 

pe8JIH3aQHH mrreHCHBHhIX Mep no upeaorapaaremno ~llJIbHeHmeA 3BTpo4lBKll


IJ;HH(y~eHHll BOAHoApacmreJIhHOCTII, 6HoreHHLIX semecra H )JJ).).
 

,l);BCTpotBB (rp, dys - OO'CyYCTBHe, trophe - IIHIIJ;ft)' - aapymenae 06MeHft Be


meCTB OprllHH3MOB HJBI 3KOCHCTeMhl, CBR38HHoe C He~ocTaTKOM rom: OTCYTCTBH


eM IIHT8TeJIhHhIX BeIIleCTB.
 

,l);wuBBe aHlllp06Boe - 6HOXHMH'leCKOe paspymeaae OpraHH'IeCKHX Be


meCTB, npa KOTOpOM OKHCJIHTeJIeM C~ He CB060.zun,lA KHCJIOPO~ a APY


rue semecraa, aanpaxep, cyJIL41aTI>l, HHTpBThI, HHTpaThl H ~p ..
 

Jl:~aHBe np06Boe - 6HOXHMHtlecKoe OKHCJIeHHe opraaasecxax Bem;eCTB B
 

llpHCyTCTBHH H sa C'IeT MOJIeKyJIRpUOro KUCJIOpO~a O2.
 

EMKOCTI> lKOCUCTeMW - cnocoeaocrs npUPO~HOti CHCTeMLI nepepatiarsraar»
 

3arpR3Hll1OIItHe semecraa, coxpaass ycroasaaoe paBHOBeCUe H MeXaHH3MIi1 ca


MoperyJIRIJ;HH.
 

ECTeCTBeBBl>li liBOneRol - 6UOTH'lecKoe cooemecrao, He nO~BeprmeeCR au

.rponoreaaoay .H3MeHeHHIO.
 

3arpJl3BeUBe - npaaaeceaae B OKpymaIOm.ylO npHpOAHYJO cpeny HOBhIX, He
 

xapasrepaax ,llM Bee 4IH3H'1eCKHX, XHMH'IecKHX HJlH 6HOJIOrH'leCKHX KOMOO


HeHTOB, OK83L1BaIOm;ux spenaoe B03,lleftCTBHe aa 3KOCHCTeMhl H qeJIOBeKa; lIB


rponoreasoe sarpssaenae B03HHKaeT B pe3yJILTaTe AeRTeJIhHOCTH JIIO,lleii.
 

3arpS13BeBUe BTOpU'IDOe - B03HHKaeT B pe3YJIhTaTe 6HOXUMHqeCKHX ope


BpameHHD 3arpR3WIIOmux BemeCTB; npHMepOM lIBJIReTCJl sarpasaeaae BO,w,l 00'


MepIIIHMH BO~OPOCJlIlMH npa aarponoreaaox 3BTpOcPHPOBIlHHH BO,llOeMOB.
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3aKOB MRDBMYM8 JIuCiuX8 - OTKpLlT IO.JIH6HxoM (1840): POCT H p33BH


THe opr8HH3MOB 3aBHCJIT OT 3KolIoruqeCKoro cPllKTopa TeM CHJThHee, qeM 60JTh


IDe OR npH6JIIDKaeTCJl K MHHHMyMy; nanpauep, POCT paCTeHH1i 38BHCHT OT na


TaTeJII>HLIX BeIIJ;eCTB, Co~epll<aHHe KOTOpblX MUHHM8JIhHO. 

3.KOB TOJlepaBTUOCTU - Cc)OpMyJIUpOBau B.lIIeJIc)op):(oM (1913), pacma

pser 3llKOH MHHHMyMa JIu6ux:a: npotraeraaae OprllHR3MOB 38BHCHT OT 3KOJlO

fH'leCKHX 41llKTopoB, 3HaqeHHJl KOTOpLIX npH6JIIDK8IOTCR KllK K MHHHMyMy, 

TaK H ~ MaKCHMyMy, n:an830H MeJKAY HBMH onpeneaaer npenen TOJIep8BTHO

CUI (BblROCJIHBOCTIJ) opraHH3MoB JC AaHHOMy 3KOJIOruqecKoMy cPaKTopy. 

3eMBaB lCopa- BepXHJlJl sacrs JlHTOcepephI TOJIIlJ,BHOt{ OT 5 JCM (non oxea
HOM) no 75 KM (non MaTepUKaMH). 

30ua BOllOOXp8Ruaa - TeppHTOpHJl, BLl~eJIgeM8Jl AJ1Jl OXpaHhI BOil OT aa

rpJl3HeHHR, aa KOTOpOt{ aanpemeea HJIH orpaaaseaa X03JlDCTBeHH8Jl AeJITeJll,

BOCTI>. 

300lJeBToc (rp. zoon - lI<HBOTHoe) • COBOKynHOCTh lI<HBOTHhlX opraaaaaos, 

06HTaIOm.1ci aa AHe HJIlI B rpynre BOAoeMOB.
 

300DJlaRKTOB (rp. plankton - 6JIYlI<,llaIOm.mt) - )f(HBOTHhIe OpraHH3MLI,~y


mae B TOJIJIJ;e BOAhI (npocreamae, KOJIOBpaTKH, Me):(y3L1: H np.),
 

HHCeKTB.. ull.... (nar, insecium - aacexoxae) - sentecrsa, npe,1lH83HaqeHHLle
 

AM 6opI>6hI C Hell<eJIaTeJIhHhlMli HaCeKOMhIMH.
 

lIuBoJlonis (rp. ichtys - 'phI6a) - aayxa, H3YQaIOIIJ;8Jl 6HolIormo H YCJlOBIDf 

06HTllHRJI:pLI6. 

KallaCTp (cPP· cadastre - nepesens, crracox) - CHCTeMaTH3HpOB8HHLIii CBOA ,llaB

HhlX, OIUfCI> 06"I.eKTOB (BO,llHJ,lH, 3eMeJThHLdt, JIeCHot{ K~aCTpLI HAP.); peKOMeH

.llaImu: no HCnOJTh30BaHHIO H oxpaae npnpoaasrx 061>eKTOB. 

KaOQeporeR (JIaT. cancer - pax) • XHMuqecKHif, 6HOJIOrHtleCKHH HJIH 41mH'le

ClOfij cPaKTOP, cnoc06HhIii BLl:3hIBaTh nepepoaneaae H paspymeaae rxanen 

(3a6oJIeBaHHe paxou). 
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KnaCTpO+a 3KOJlOra'leCKaJl (rp. katastrophe - nepesopor) - IIOJlHOe pll3

pynrenae 3KOJlOrIf<leCKorO paBHOBeCIDI H nerpananaa IIpHpO)(HI>lX CHCTeM. 

KB6epBeTBKa (rp. kybemetike - ynpasneaae) - aayxa, H3yqlUOmWl MeXaHH3MId 

ynpaaneaaa; HCKyCCTBO yrrpaBJIeHIDI C IIOMOIllbIO 06paTHI>lX cBeeA; 3llKOHO

MepHOCTH CaMOperyJUlUHH 3KOCHCTeM. 

KJIBMaKc (rp, klimax - JIeCT~a) - Te:VMHH BBe,neH 4>. KJIeMeHTCOM (1916) 

.nmJ 0603HaqeHIDI CTa6HJIbHOD C1)'lIeHH Pll3BHTIDI 3KOCHCTeMbl C YCTOftlrnBhlM 

rOMeOCT830M B ,n8.HHblX YCJIOIlIDIX; 

KOMMeBCaJlB3M (JIaT. commensalis - COTparre3HBK) - B3aHMOOTHOmeHHJI Aiexc

JJ.Y ,.nByMJI BH,naMH Opr"8HlDMOB,Kor,na O,nHH IIHTaeTCJl OCTaTKaMU IIUmB 

npyroro, He HaROCJI eMy'ymeptia, 

KOBlJ,eBCaIJ,BB (JIaT. condensatio - crymeHHe, yrrJIOTHeHHe) • HllKOnJIeHHe, ne

pexon BemeCTB H3 r83oo6p83Hott <p83h1 B ~ HJJH TBepllYlO (nepexon na

pOD BO,1U>l B )l(}f,llKoe COCTOJlHHe, H8ICODJIeHl!.le :)JJeXTpB'IeC.KHX sapsnoa H zrp.), 

KOBCYMeBThi (JIaT. consume - IIOTpe6JJJ1IO) - 1KHBOTHbIe Opr8HH3MbI, IIHTaIO

IIUreCJI rOTOBhIM opr8HH'leCKHM BemeCTBOM, IIpOH3Be.neHHLIM rrpo,nyueHTaMH 

(paCTeHHJIMH). 

KpaCBwe KRBrB - KHHrH, B xoropsre B onpeneaeaaox IIopJl)UCe 3aHOCJIT 

H83BaHIDI penxax H HC'Ie3aIOmBX BH,l(OB pacrenaa H )f(HBOTHhlX; senyrca C 

1948 r., H3,naHO 5 TOMOB Mexztyaapoztaoa Kpacaoa KHHfH Meaoryaapon

HbIM COI030M oxpaau "PHPO,nbI; B POCCHH K. K. yspescneaa B 1974 r. 

Kpyroeeper BelQeCTB - sasoaoxepaoe xaorozparaoe ysacrae BemeCTB B 

I\HKJIIf<IHhlX nponeccax, nporesaionmx B 6Hoc<pepe, araoceepe, ranpoceepe, 

narocoepe, B TOM 'IHCJle ll,HPKYJIJlll,HJI BemeCTB Me)f(,ll;y He)f(HBOH IIpHpO

,noD H )f(HBhIMH Opr8HH3MaMH. 

KceBo6BoTBKH (rp. xenos - '1YiKoD) - aemecrsa, qYiK.ll;hIe )f(HBhlM OpraHH3MaM 

H 6Hoc$epe, 'lame scero JI.ll;OBHThI: IIeCTHll,H.ll;hI, <PeHOJ1J>l, ,lteTepreHTbl, DJIaCT

xaccs; H .np. 
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JIallUJJlscln' (HeM. landschaft - BH,l( MecTHoCTH) - TeppwropIDI, O,nHOpO)J,H8JI IIO 
illill 

npOHCxoJK,ll;eHHIO H HCTOpliH, C O.ll;HOTHIIHbIM peJlbe<poM, KJIHMaTOM H pacta

TeJJbHOCTbW; OCHOBHWI enaaana <pH3HI<o-reorpa$H"IeCKOrO pattOHHpOBaHHJI. 

JIeTSJlbllWii 4taICTop (mIT. letalis - CMepTeJIbHblA) - <pmcrop, Bhl3h1BaIOonm
 

ru6eJIb opraHH3Ma.
 

JIRllfllTHpyIOJIJ,Hi npB311aK IlpelJ,BOCTB (JIIIB) - IIpH3HaxBpeJJ;HoCTH BemeCTB,
 

3aJllJl3HJ1IOmHX B03.ll;yX, aony H IIO'IBy, onpe.neJIJllOmuH xapaxrep He6JIarOIl


pHJITHofo B03,n:eACTBHJI H xapmcrepH3YIOnumCJI HaHMeHbmeU 6e3Bpe.zmOU KOH


ll,eHTpaIJ;HeH semecraa B cpene.
 

JIBMBTBPYlOlIJ,Bii .4taKTop- 3KOJlOrlJllec·xHit 4Hinop, H8H60JIee OTXJIO


HJIIO~HAcJI OT OnTHMaJI1>HOrO 3HaqeHIDI H OrpaHH'IHBaIOIQJIii )l(H3He.neJITeJIb


HOCTb OpraHH3Ma, nonyJIJlI\HHHJIH 3XOCHCTeMhI; B03,neitCTBYJl sa Jl. $., MO)f(HO
 

perynapoaars COCTOJIHHe OpraHH3MOB H 3KOCBCTeM.
 

JIBMIIB'IeCKaB 30Ba (rp, limnion - osepo) - TOJIma BO.ll;bl BHYTpeHHero BO,nO


eMano rJIy6HHhI npoHHlCHOBeHHJI -CBeTa.
 

JIHMBOJlOrHa - aayxa 06 osepax, osepoaenenne; B nocnenaee BpeMJI no
 

p83.neJI ranponoraa, IDY'laIOmuA osepa B 3KOJIOrIf<leCKoM. acnexre; OC~()~OIlO


JlO)J(HHXOM JlBJIJleTCJI 4>. 4>opeJIb (1901).
 

JIBTOpaJiL (nar. litoralis - 6eperoBoA) - 30Ha osepa HJJH MOpJl, 3aHHMaIOIIlaJI
 

rrpHope)f(HYIO '1aCTb MeJIKOBO.ll;MI Me)J():{y 6eperoM H rpetiaea KOHTHHeH


'faJJbHoro csnoaa, B KOTOpOi! CBeT nponaxaer no naa.
 

JIBToc+epa (rp. iithos » KaMem) - BepXHJIJI raepnas 060JIO'lKa 3eMJIHB npe


.n;eJIax 50 - 200 KM, COCTaBHWl xacrs 6HOC<pephl.
 

Mate:po+HThI (rp. phyton - pacrenae) - npaxpenneaasre BbIcmue BO){Hble pacre


HHJI CPaBBHTeJIbHO 60JIbIDHX pasxepoa: KyBIIIHHI(a, xy6h1illKa, PJlCK6, lpOCTHHI< H
 

.lq). 

MaKp03J1eMeHTLI - 6HoreHHl>le 3JIeMeHThI, acrromayeseae opraHH3MaMH B 

OTlIOCHTeJIbHO 60JIbmHX XOJIlJlleCTBax: yrnepon, KHCJIOpOA, BO,nOpO.n, 830T, 

<l!oc<l!op, cepa, XJJop, :lI<eJIe30, MarHHA, XaJIbQHH, BaTpHH, KaJIHA. 
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MalCcRMyM llCOJlOrRlfeCICRI (JIaT. maximum - HllH60JIbmHH) - MaKCHManh

Hoe anaseaae 3KOJIOrHlfeCKoro epllKTOPa, aa npe,neJIaMH xoroporo opraHIDMLI 

H 3KOCHCTeMlii norH6lUOT. 

MaJlOOTXO./{BaJi TeXBOJIOrBJI - TeXHOnQrIDl, npa Hcnonh30BaHHU KOTOpOtt 

06pa3yeTCJI xano OTXOJ:(OB - 3XOnOI'H'leCKaJI crpareras mofioro npOH3BO,llCTBa; 
, 

BKJII()lfaeT KOMllneKC Meponpmrnm: yTHJJH3au:mo BLl6pocOB, KOMIDIeKCHOe HC

nOJTh30BllHHe CLlpbJl, opraHH381UOO npOH3BO,llCTB C 3llMJrnYTLlM l(HICJIOM (003
 

c6poca CTO'lH&lX BOJ:( H BJai:6pOCOB B aTMOCepepy BpeJ:(HLlX BemeCTB).
 

Me.socaop06lihlii BO./{oeM (rp, mesas - npOMexcyrO'lBldit, sapros- nmnott) 


Cpe,llHe3aI'pJl3HeHHLIA pa3nar8.lO~HCJI opraaasecxaxa BemeCTBaMH BO,llO


eM.
 

Mel0caopofiw - nOJIyaHa3p06H1de (u-xesocenpotia) U a3p06HL1e (p

xesocanpotia) opraaasaa, XGlBYIJUie B sonoeaax, 3arpJl3HeHHLIX opraaase


CKHMH BemeCTBllMH; CJIyx<aT 6HOJIH):UIKaTOpaMH cpeJ:(HeA CTeneHH sarpssae-


HIDI BOJ:(LI.
 

MeTaOOJlR3M (rp. metabole - nepexeaa) - COBOKynHOCTb 6UOXHMHIfeCKUX 
./ 

peaxmdt H npeBpam;emm BemeCTB H 3HeprHH B ICJleTKax XGlBLIX OpraHH3MOB, 

COnpOBO)I(,ll;llIOmHXCJI 06MeHoM BeIIl,eCTB Me)I(,ll;y Opr8HIDMaMH H cpenoa. 

MeT8JlJlbI TB3CeJlble (rp. metallon - maxra, pyna) - MeTll1IJ1LI C 60JIbillHM 

aTOMHLIM BeCOM (camren, IJ;HHIC, pryrs, Me,nb, HHICeJIJ) H ):(p.); B MHKpo.n03ax 

(MHKp03JIeMeHThI) - 6HOJIOrHlfeCKH a.KTIIBHbl, B 60JThmHX nosax - JI,JlLI. 

MUICOJlOrBII (rp, mykes - rpH6) - Hayxa, H3yqaromaJI MopepOJIOnno, CHCTeMa

THKY, 6HOJIOfmo H 3KOJIOrmo rpH60B. 

MBICPOOBOJlOrBJI (rp, mikros - MllJIbIjI:) - HaYKa.o MHICpocKOIJB1leCKBX opra

HH3M8X. anepasre OUHCllHHhlX A. Jleaearyxou (1683); CepopMRPOBanacb B KOH

ne XIX sexa 6JIaroJ:(apJI pa60TllM Jl. Ilacrepa; B POCCHH OCHOBODOJIO)I(HHK • C. 

H. Baaorpancsaa 

MRKpoopnHB3MhI - MeJIl,qaJtmHe OpraHH3Mld, pasaepoa OT 1 no 50 MHK

pos, BIJ,llHMhIe TOJIbKO noon MHKpOCKODOM (MHKp06Jai:): BnpyCLI, 6aKTepHH, ax

TBHoMBIleTJai:, rpH6KH, BO,nOpOCJIH, npocreamae, 

MRKp03J1eMeBThI - XHMHqeCKHe 3JIeMeHTLI, conepsamaecs B Opr8HH3Max 

B olfeHI> MllJIhlX KOHUeHTpaIJ;H.IIX (0,001 - o.oocooi %), HO Heo6xo,nHMLle ,llJUI 

ax SopMaJIbHOii: >KH3He,ne.IITeJThHoCTH: xapraaen, 6op, Ko6llJIhT, ~eJlL, MQJlH6

JlCII, Ao,n, 6pOM H np. (scero cssnrre 30). 

MRBR~YM 3ICOJlOrBlfecICBit - MHHHMaJIbHOe saaxeaae 3KOJIOrHlfeCKoro 

tarropa, sa npeaenaan xoroporo oprauH3Mhl norH68.1OT. 

MO,llCJlBpOB8BHe llCo~orBlfeu:oe :- HMHTaQIDI 3KOJIOrH'IeCKHX npouec

COB C noaomsro JIa60paTopHwx, JlOrHlfeCKRX, MaTeMaTHlfecKHX HJIH naryp

. BIilX Mo~eJIelt 

-
MOBBTOpBBr (JIaT. monitor - Ha,zrlnparoIlUlii, Ha6mo,n8.lOID;Jdi) - KOMnneKCHaJI 

CHCTeMa Ha6J1IO,nemdl:, oueaxa n nporH030B IDMeHeHHit,cOCTOJIHHJI oxpy

_8IOlQelt upnpOJ:(HOH cpeaa, B TO~ 'lRCJIe noon BJIIDlHHeM aarponoreaasrx 

B03',neAcTBHii:. 

MoptjlOJlOrBJI (rp. morphe - BH.ll, epopMa) • aayxa 0 epopMe H crpoeaaa pac

THTeJlbHhlX H >KHBOTHhIX OpraHH3MOB. 

MOptOMeTPBB - KOJIHlfeCTBeHHaJI xapaxrepacraza epOPM penseea 3eMHOH 

nOBepXHOCTH: ztnaaa, nnomans, 06'LeM, BblCOTa, rJly6HHa H T. on. 

MyTaBT - opraaaax, B reaorane xoroporo H3MeHeH XOT.II 6hl O,nHH rea, 

'ITO DpuBeJIO K OTKJIOHeHHIO npasnasa OT nopuaasaoro Tlma. 

MyraQBH (JIaT. mutatio - H3MeHeHIDl) • eCTeCTBeHHble HJIH BLI3L1BaeMLIe MJTare

HlIMH (neCTHUH.U:3MH, HHrpHTaMH, TIDKeJILIMH MeTanJlllMH, PMHOaKTHBHLIMR Be

1IlecTBWIUI, BHpyCaMH n ~.) KOJIHlfeCTBeHHble H KalJeCTBeHHLIe H3MeHeHIDI re

1IOTHna, nepe,naa8eMhIe no HaCJIe~CTBY. ECTeCTBeHHble M. - nepBOHCTOIfHHK 

680P83H006pa3HJ1 H nepaonpasaaa 3BOmoUHH OpraHH3MOB. 

Myry8JIR3M (JIaT. mutuus - B3aHM11hIit) - B3aHMOBLIrOJ:(HaJI epopMa B38HM0,neHCT

.... OprllHH3MOB, 06113aTeJlbHaJI rour 06neJ:(HIDllOIJJ;HXcJI OpraHH3MOB H nonYJI.II
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UHA, HaIIpHMep, XOIBOTHhle He MOryr cymecrsoaars 6e3 MHKpoopramnMOB B
 

HX KHlIIeqRHKe.
 

He*BDali DpBpo,..a - KOCHLle (He)I(HBbIe) KOMnOHeHThI 3ICOClfCTeM, T. e.
 

a6uoTWieCKHe KOMnOHeHTbl: COJIHeqH8JI 3HeprH.II, TeMllepa-rypa, BJIlUKHOCTb,
 

XHMH'IeclCHA COCTaB BO.ztI>l, ROqB H .np.
 

HeoJIHT (rp. neas - HOBLIit, lithos - KaMem.) - BTOpoA nepaon KaMeHHOrO aexa;
 

X8paKTepH3YeTC.II oceanocrsso JIlO,nei, nooneHHeM CKOTOBo.o:CTBa H sexneae


JIH.II; KaMeHHl>1e 0PY.D:H.II xopomo OTmJIHcPoBllHhI.
 

HBml lKOJIOrBlieCKaB (4Jp. niche - raesno) - COBOKyIIHOCTb TeppHTOpHaJIb


HhIX u· ~YJlKUHOHaJIbHhIX xapaxrepacrax. yCJIOBD OOHTaHWI, .COOTBeTCTBYJO


max -rpe60BllHIDIM, npe,nDJIBIDIeMbIM K cpene SH,nOM, T. e. naanasoa yCJlOBHit, B
 

KOTOPbIX nonyJl.llUH.IIlKHBeT H aocnpoassomrr COO.ll; cPYHKD;HOHaJIbm.Ut craryc
 

OpraHH3Ma B 3KOCHCTeMe; TepMHH npennozsan P. )l)l(OHCOH (1910).
 

Hooctepa - sran 3BOJIlOD;HH opraaasecxoro MHPa, cB.II3aHHLdl C nO.IIBJIeHlfeM
 

qeJIOBeKa. PaJYMHlUI qeJIOBeqeCKlUI nesremaocrs CTaHOBHTC.II rJI8.BHhlM cPaKTO


poM PaJBHTH.II OHOC~ephI; cnenyer nozrsepxayrs, xro H. nonpasyaeaaer pa
/' 

3YJdHylO opraaaaameo B3auMo,neACTBH.II OOl&eCTBa H rrpapoasr B uporaaono-

JIO)I(HOCTb XHIQHB'leCKOMY OTuomeHHIO K HeA. OCHOBOnOJIO)KHHl( yqeHH.II B.M. 

Bepua.ncKHii. 

OfiMeBBLII tOB'" - ,nOcryRHhIit ~OH.n rrararensaxx Bem:eCTB, KOTOpLlMH as

J TlmHO OOMeHHB8.1OTC.II OpraHU3MbI H oxpyscaiomas cpena
 

OfiopoTBoe BO~ocBlfi*eBHe - CHCTeMa nOBTopHOtt: no.o:aqH oTpaooTaH


HOH BO.D:LI aa npOH3Bo.o:CTBeHHLIe Hy)l(.D:bI nOCJIe OqUCTKH, OXJI&)I(ileHIDI H 00

pa6oTxH. 

030B (rp. ozon - naxaynraa) - 8JIJl0TpOllHlUI MO,nUcPHK8.D;H.II KHCJIOpo,na (03) ;
 

raa caaero UBeTa C peJKHM aanaxox, otinanaer 6oJlbmoA XHMH'leCKOA as


THBHOCTblO,TOKcuqeH; OOp83yeTC.II H3 KHCJIOpo,na noon .o:eitCTBHeM anexrpase


CKHX paJPJLnOB H YJIbTPacPHOJIeTOBOro H3JIyqeHHR B crparocdiepe.
 

030BOBLII 3KpaB - cnoa aTMoc~epLl, pacnonoxeatrsm aa BLlCOTe OT 16.0:0
 

25 KM, C KOHUCh-rpa;.u.iCH 030Ha, B 10 pas npessnnaromca ce y TIOBCpXHOCTi-i
 

~
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3eJoVlII; 3a.nepXOlBaeT npoHHKHOBeHBe K 3eMHott: nOBepXHOCTH ynbrpacPHone

TOBoro H3JIyqeHIDI, ryOHTeJIbHOrO AlBIscero )l(HBOro.
 

OJUll"Ocanp06L1 (rp. oligos - He3HaqmeJlbHhlit, sapros - raanoa) - OpraHJf3MbI,
 

06BT8IOm;He B sonoeaax, 6e,nHblx pa3JIaraJOInHMc.ll opraHll'leCKHM BemeCTBoM
 
. . 

(OJJ81'OCanpOOHbIX sonoeaax),
 

OJrBrOTpotLi (rp. trophe - nama) - opraHH3Mb1, MaJIO rpeOOBaTeJILHble K CO


.,pdBHIO nararensasrx (6HoreHHblX) BemeCTB; 06hIqHO HCnOJIb3YJOT B IIHInY
 

IJPOCTI'le opraaasecxae aemecrsa
 

OBTBMyM lKOJlOr~lIecKB" - 6JIaronpHJITH8JI ,nIDI )KH3He,ne.llTeJILHOCTH op


raBB3MOB H 3KOCHCTeM oOJIacTL ,neAcTBH.II 3KOJIOrnqeCKOrO cPaxTopa.
 

. OpraBOJIeOTB1feCKBe cDolcml BO~'" (rp. leptikos - npHHHMan, BOCnpHHH- , 

I0I'l1» -CBOitCTBa, BOcnpHHHMaeMLIe opraaaxa qysCTB (penerrropaaa) qeJIO

leu: sanax, npasxyc, oxpacxa, MyTHOCTb, resmeparypa, nJIeHKa H ,np, 

0PBHTOJIOJ1lR (rp. ornithos - IITHI.\a) - pa3,neJI 300JIOnm, 3aHHM&JQn:ufiiCJI 

1t000000eKCHLIM H3yqeHHeM nTHIJ;.
'. . 

OXPIBI OKpy*aIOlQeI OPBPO~BOI Cpe.QLI - COBOKyIlHOCTb uayqHLIX, npa

80BLIX H TeXHlfqeCKHX MeponpHRTHit (KoMIDIeKc Mep), HanpaBJIeHHhIX Fiapa

~OHaJIbHoe HCnOJlb30BaHHe, BOCnpOH3BO.o:CTBO H coxpaaeaae npapoaasrx pe

CypCOB, a TaIoKe ua npenorapanreaae nerpananaa npapoaasrx 3KOCHCTeM (ox

paua H saurara 6lfoc4JephI: aTMoctPepLl, raapoceepu, JIHTOCcPePbl OT spen, .
 
IDoIx B03,neitcTBHtt); HayqHlUIOCHOBa OOllC - rrayxa 3KOJIOrH.II.
 

DaneOJJaT (rp. palios - .npeBHd, lithos - KaMem.) - ,npeBHeitIIIIm nepHo,n sa


lIeJmoro aexa, xorna nepBo6L1THhIH qeJIOBeK H3rOTOBIDIJI CBOH opynax H3
 

Be06TeCaHHoro KaMIDI.
 

IlaplMeTpLi MO.QeJlB - OCHOBHLle 3JIeMeHTbI MaTeMaTHqeCKoit Mo.o:eJIH,
 

r.e, KOHCTaHTLI xareaarmecsax ypaBHemrn.
 

nena.UlrU•• (JIaT. pestis - 3apa3a). - .ll,nOXHMHKaThI A!UI 3aI&HTbI pacreaaa OT
 

ipe.zurreJIeA, 6one3Heit, COpH.llKOB; OTpHQaTeJlbHO BJIH.IIlOT na 3KOCHCTeMLI H
 

3AOPOBhe qeJIOBeKa.
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IIJIauKTOu (ep. planktos - napJlU/uu, 6J1y.JICOalOU/uU) - COBOKynHOCTL opraHH3

MOB, naCCHBHO 06HTllIOIIJ;HX B ronme BO.zu,il H nepeHOCHMLIX Te'leHIDIMH (6aKTe

pHH, MHKpOCKOIlH'leCKHe BO.ll:OpOCJIH H )f(HBOTHLIe H np.); TepMHH ssen B. 

Teaaea (1887). 

llosepuoCToo-alrtBBBLIe BeJQecTBa (HAD) - XHMJIlIeCKHe coenaaenaa, no

HIDl<arom;He nOBepXHoCTHoe HaTlDICeHHe BO.ll:Ll; HCnOJlI>3yroTCJI npa npoas

BO.ll:CTBe MOro~ cpencrs - zrereprearos; BLI3L1BllIOT 38rpJl3HeHHe BO.ll:OeMOB. 

llOJlHCanpofiLi (rp. poly - MUoro) - opraHH3ML1, 06HTllIOIIlHe B sonoexax C 

BLlCOKOJf xoanearpanaea B aone pasnararomaxca OprllHH'ieCKHX Be~eCTB H 

6e.ll:HLlx KHCJIOpO.ll:OM (B nonacanpofiaax aonoessax}; npeofinaaaror 6aKTepHH 

Ii npocreamae )J(HBOTHLIe (aMe6L1, BHcllY30pHH H .ll:P.}.' 

llonyJlJ".H. (nar. populus - napon, aaceneaae) - COBOKYJIHOCTh pa3HOB03pacT

HLlX oc06en O.ll:HOrO BH.ll:a, 06'be.ll:HHeHHLIX 06JIU10CTLIO rrpoHcxoQeHHJI, apea

nOM 06HTaHIDI, MopcllonorH'leCKHM CXO.ll:CTBaM, nerxo CKpeIQHBllIOIIlHXCJI, 06Me
. ." . 

HHB8IOIIJ;HXClI reHeTH'leCK~H BHcllopMaI\HeJf; TepMBH 38.HMCTBOBaH B. Jl. Mo

raHCeHOM H3.ll:eMorpacllHH (1903). 
/ 

llPO,ZU'KQBII 3ICOCHCTeMhI (nar, productio - C03.ll:a.HHe, .rrpOH3BO.ll:CTBO) - 6HO

Macca (opraaasecxoe aemecrso), npoasaeneaaaa aBTOTpoclJHLlMH OpraHH3Ma

MH (rrepsaxaas rrpO.ll:YKUIDI) H rereporpoeasrxa (BtOPH'lH81I rrpO.ll:YKUIDI). 

llpO;:tyICUBJI BaJlOBaa - 06maJI rrpO.ll:YKlUIJI, npoaasenearraa opraHH3MaMH. 

llpMYICUBJI 'IBCTaJi - BaJIOBWI nponyxnaa sa BLl'leTOM TOH qaCTH ee, KO

TOpaJI sarpaseaa aa zrsrxauae OpraHH3MoB. 

llpolCapHoTLI (rp. xaryon - snpo) - noaaeprrae npocrue OpraHH3MLI, KJIeT

KH KOTOpLlX He HMelOT 060c06neHHLIX snep, nepsue Opra.HH3MLI aa 3eMne 

(6aKTepHH, caae-seneaae BO,nOPOCJIH). 

Pa;:t - enaamra nornomesaoa panaauaa, noaa paaaanaa na 1 xr MaCCLI 'rena, 

3KBHBaneHTHaJI 3HeprHH B 0,01 ,lJ)KOYJIJI. 

Pa;:tHOUYlCJIllJlb. (nar, nucleus - aapo) - pll,lJ;H08KTHBHIde 3neMeHTId CHeCTa6HJIL

HLlM aTOMHHM JI.ll:POM, npa CaMOrrpOH3BOJILHOM pacnaae BId3LIBllIOm;He MYI'a
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......sre H xaHUeporeHHLIe H3MeHeHBJI B lKHBLIX Opr8.HH3Max (KpHlITOH-85, ne
ret1D"" 
3Jdi-137, pyreHHA-I06, CTpOHIUfii-90, HO.ll:-131 H ztp.). 

PellyneUTbl (nar. reducens - B03Bpam;aroID,HA) - :MHKPocKOIlH'leClGIe opra.HH3Mld 

(6aXTepJIH, rpH6LI, aKTHHOMHneTLI H .ll:P.); pa3nar~ MepTBoe opramraecxoe 

BemeC'fBO, MHHep8JlH3yIDT em H B03BP8JIllllOT HeopraHHIJeCKHe semecraa B OK

pYJKIDOmyIO cpeny, .ll:en81l HX,nOC1)'IIHLIMH MJI paereaaa; aICTHBHLle yqaCTHHKH 

6HOTH'leCKoro KpyrOBOpOTa. 

Pe3BCTeBTHOCTb (nar. resistentia  conporaaneaae) - corrpOTHBIDIeMOCTh, 

YCTOj{qHBOCTL opraaaaxoa H 3KOCHCTeM K B03,neHcTBHIO pa3nH'lHblX cllaKTo

pOB. 

PeICpeaUBA (nar. recreatio - OT.ll:LIX) - BOCCTaHOBneHHe 3,nOpOB.b1l, rpy,no

cnocotiaocra, JKH3He,neJITeJl.bHOCTH nyresr ornaxa, 

PeteyoepauAJI (nar, recuperatio - ofparnoe nOJIY'leHHe) - B03Bpam;eHHe 

'I8C'fH MaTepHaJIOB H 3HepfHH .ll:JllI nosropaoro HCn0Jl.b30BaHH1I B rexaono

rHlJ:eCKOM nponecce. 

PenBKT (nar, relictum - ocrarox) • BM paCTeHIDl HJIH )J(HBOTHOrO, coxpamm

IlII{jfCJI OT IIIHpOKO pacnpOCTpaHeHHLIX B npomnox cllnopDI H cllayHId. 

PHIlfCICHi ICJly6 - MelKJl:YHapO.ll:H8lI HerrpaBHTenLCTBeHHWI 3KOnOrH'leCKWI aa

Y'lH8JI opra.HH38lU1J1, C03.ll:8HHaJI HTaJI.bJIHCKHM 3KOHOMHCTOM A. neqqeH 

(1968); 061>e,nHHlleT oxono 100 'IeJIOBeK (B TOM '1HCne HeCKOn.bKHX naypearos 

Ho6eJIeScKoi\ npesraa) H3 60JIee 30 crpaa MRpa; ,neJITeJl.bHOCTb aanpaaneaa 

na BLIpa60TKy T8KTHKH H crpareraa penresas fJI068Jl.bHIdX :)KonOrHIJeCKHX 

np06JIeM, xoropsre npencraaneaa B HeCKonbKHX «)loKna,nax» Paxcxoro xny

6a. 

CaMOO'lBIQeOBe - COBOKyrrHOCTh eCTeCTBeHHIdX MexauH'lecKHX, 4JH3H'1eCKHX, 

XHMu'leCKHX H 6HoXHMHIJecKHX npoueccos, senymax K BOCCTaHOBJleHHlO xaxe

CTBa npHP0lJ,HOH cpensr nocne Bpe.ll:HIdX B03.ll:eHCTBHJf. 

III 
Iii 
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CaOpOfiBOCTL BO)lOeMa (rp. sapros - rHHJIOH) - XapaKTepHCTHKa CTeneHH sa


rpJl3HeHHOCTH sonoexa opraHH'leCKHMH Be~eCTBaMH (OJIHro-, Me30-, nOJIHca


np06HhIe BO,noeMLI).
 

CaopOTpo.", (rp. trophe - IIIIma) - opramnxsr, llHTaJO~eCJI MepYBhlM opra


HH'lecKHM Be~eCTBOM HJlH 3KCKpeMeHTaMH :lKHBOTHhIX (68K'I'CPHH, rpH6hl, >KY


1m, MyxH, 'IepBH, BOpOHLl, rHeHLl H np.).
 

Ce~BMeUTaQBB (JIlIT. sedimentum - ocenaaae) - OC8JlC,lJ;eHHe B3BemeHHhlX B
 

JKH.Zn(OCTH ~'
 

CBM6B03 (rp. symbiosis- CO)l(R'feJl},CTBO) - recaoe CO)I(R'feJI},CTBO nsyx H OOJIee
 

BH;n:OB, nOJIe3HOe MJI naprsepos (CHM6HOHTOB); orxpsrn K. Me6H)'c (1877).
 

CBUepreTB'leCKOe )leiCTBBe (rp. synergos - BMecre ,neiiCTB}'lOm,Hit) 


B3aHMo,neiiCTBHe cllaKTopoB, npa KOTOpOM 3cllclleKT OKa3hIBaeTCJI ooJIl>me CyM


MbI BJIHJlHmt OT ,neRCTBIDI OT,neJILHhlX cllaKTopoB (cHHeprH3M).
 

CMor (aHfJI. smoke -,l(hlM, fog - yYMaH) - TOKCH'IeCKHH yYMaH: coxeraaae
 
. . 

38!'Pll3HJ1l()mHX '1aCTHQ H . xanens yYMaHa; 06pa3yeTCJI, xorna reaneparypa 

B BepXHHX CJIOJIX arxoceepu ssmre, 'IeM B HIDKHHX (reaneparypaae HHBep
/ . 

CHH). 

CTeUOOBOUTbI (rp. stenos » Y3KHii) - oprarrassru, :lKHBym;He B Y3KOM 

naanasoae 3KOJIOrH'leCKOrO cllaKTopa, C MaJIOR 3KOJIOrH'leCKOii nJIaCTH'lHO

CTLIO.
 

CTpaTBtBKaQBB (JIaT. stratum - caoa) - paCCJIOeHHe, T. e. BepTHKaJILHLlil:
 

rpanaear B pacnpeneneaaa XapaKTepHCTHK 3KOCHCTeM (reuneparypaaa
 

CTpaTHcllHKaQIDI B rnyooKOBO,lUlLlX sonoeaax, cTpllTHcllHKaQIDI pllCTHTeJILHOCTH:
 

rpasu, KycTapHHKH, npesecaue spycu H np.).
 

CyfiJlBTOPllJlL (JIaT. sub - noon) - npH6pe)I(HaJI 30Ha MOpJl no HlDKHeii rpaHHIU>I
 

pacnpocrpaneaas ,noHHoii paCTHTeJIl>HOCTR, nOCTOJIHHO nOKpl>lT8.lI BO,nOH (no
 

rny6HHbI 200 - 500 M).
 

. CYKQeCCBJI (JIaT. succesio - npeeMCTBeHHoCTh) - nOCJIe,nOBllTeJILH8.lI CMeHa 

6Ho~eH030B aa O,nHOH H Toii )f(e repparopaa no ,nOCTH)f(eHIDI paBHOBeCIDl Me
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'JK/I.Y 6JfoueH030M a 6HOTonOM (nocreneaaoe sapacraaae noscapam, osep H 

T. ,n.).
 

TeCT-06'LeKT - OprllHH3M, no B03,neiicTBHIO aa KOTOpLlii cy,l(JlT 0 CTeneHH
 

BJIJillHWI TOKCHKaHTOB aa Ka'leCTBO cpezna ero 06~aHHJI; aanpauep, ,nacllHHH
 

oJIlllOTCJI TeCT-06LeKTOM ,nJIJI onpeneneaas TOKCH'lHOCTH CTO'lHOil: BO,n.hI.
 

TOKCBKaBT (rp. toxikon - JI,!l;) - JI,!l;OBHTOe, spenaoe ,lVUI 3,n0POBLJI Be~eCTBO. 

TOKCBUb. - MOBHT.hIe npo.nyICTl>l 06MeHa Be~eCTB, B.hI,neIDIeMlile HeKOTOpldMH 

opraHB3MaMH: 6aKTepIDIMH, BO,n0POCIDIMH, paCTeHIDlMM, CKOpIIHOHllMH, 

3MenfH a np. 

TOJlepaUTUOCTL -BI>IHOCJIHBOCTh OpraHH3MOB It KOJIe6aHHJ1M 3KOJIOfH'leCKHX 

~aKTOPOB. 

TpaBc4H»PMaQBB BemenB (JIaT. transformatio • npeoopaaoaaaae) - npeapa

meaaeXHMH'IeCKHX coe,nHHeHHii B ssocacreaax. 

Tpoooc.epa (rp. trope - aanpaaneaae, nOBOpOT) - 6JllDKaHmaJI 'IaCTh aTMO

Cc1lepbl, HanpaBJIeHHaJI l< 3eMJIe - OT BepIDBH nepessea no KyqeBl>lx 06JIaKOB; 

30Ha)f(HJHH opraaasxoa. 

TpO.B'IeCKaa neOb (rp. trophe - nama) - ~eB8.lI uens, O,nHoHanpaBJIeHHLlii 

nepenoc 3HeprHH IIHJIlH OT ee HCTO'IHHKa (3eJIeHl>lX pacreaaa) xepea paa op

r8HH3MOB pa3JIH'1H1>1X TpocllH'lecKHX ypoaaea rryrex noenaaas 0,nHRX opra

HIf3MOB ,npyrHMH. 

YTBJlB3aUBB OTXO)lOB (JIaT. utilis - nOJIe3HI>Ilt) - BOBJIeQeHHe OTXO,nOB B HOBIde
 

TeXHOJIorH'leCKHe IUIKlII>I, HCnOJIl>30BaHHe B nOJIe3HLlX nensx.
 

«bar (rp. phagos - noxaparem, -BupyCId, YHH'ITO)f(aJO~e6aKTepHH, B OCHOB


HOM, B036Y)J,HTeJIeii HHclleKUHoHHLIx 3aOOJIeBllHIffi:: XOJIepl>I, ,nH3eHTepHH H .np.
 

(6lU<TepHO$arn). 

Cf)aYHa (JUrI'. fauna - 6oI'HHJI JIeCOB H nonea, nOKpOBHTeJIl>:HHQll )f(HB0THhIX) - HCTo

PJitleCIQ{ cnoxommaJICJI COBOKynHOCTl> scex BH,nOB :lKHBOTHldX, 06HTaIOm;HX na 

.!I;lUI}foti TeppmopHH HJIH aKBaTopHH. 
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c1JHlHOJlorlUl (rp. physis - npapona) - aayxa, H3yq8lOm;aJl cPyHKQHH xamhlX 

oprlUlH3MOB. 

c1JHICCaQ.1I alOTa (nar. fixatio - aaspenneaae) - 6HOJlOrH'leCKaJl accHMl'JJUIUIDI 

aTMOCcPepHoro t\30Ta (06pa30BaHHe a3OTCO,D.epllCllIIJ,HX opraaasecxax Bem;eCTB) 

6llICTePIDIMH, BeXOTOpLlMH BO~OPOCJUIM:H (CHBea3OT0cPHKCRpyIOmmm
 

3eJleHJ.DOl) H ~yrHM.H MmqloopraBH3M:llMH.
 

c1JRT06eBToc (rp. phyton - pacreaae) - COBOKYJIH0CTl> paCTHI'eJIl>HLIX opr8HH3


MOB, 06HT8lOmHX aa ~e BO,D.OeMOB.
 

. cIaRToDJlauICToB - paCTHTenbHLdt nJIamcrOH, MeJlb'laHmHe BO~opoCJIH,06H

TaIOm;He B cnoe BO,D;LI OKOJlO 200 M OT nOBepXHOCTH HITOJIY'l8lOm;He cOJIHe1£HYlO 

3HeprBlO; npO~IUDI lj)HTOIIJIaHKTOHa MHpoBoro oxeaaa COCTaBIDIeT casnne 

500 Mnp~ T/rolJ.. 

c1JBTotan - 3OIB0TBLle, IlHTaIOmHeCJI pacreHIDIMH.
 

c1JRTOQeBo3 - pacrarensaas 'IacTb 6Ho:qeB03a.
 

cIJJlopa (nar, flora - 60rHWI UBeTOB H BecHLI) - HCTOPH'lecKH CJlO:lKHBmWlClI co

/~oK)'IIHOCTl>scex B~OB pacreaaa na ~llHHOH repparopaa HJlH aaaaropaa. 

cIJOTOCBBTe3 (rp. photos - CBeT, synthesis - coeAHHeHHe, COCTaBJleHHe) - cmrre3 

KJleTKllMH paereaaa, aonopocnen H HeKOTopLlX 6llKTepHit opraBH'lecIOIX Be

meCTB H3 HeOpraBH'leCKHX (C02, H20) npa yqaCTHH 3HeprHH COJlHe'IHoro 

CBeTa; e):UfilCTBeHHLlA nponecc B. 6HOCcPepe, KOHIleHTPKpyIOm;HH npJIMY10 COJl

He1JHYlO saeprmo H 06ecne'lHBaIOmmt cymeCTBOBaHHe scex npyrax opraaas-

MOB, BlCJIIO'IalI'IeJlOBeKa. 

c1JYBr.QB~ (nar. fungus - 1]>116, caedo - y6HBaIO) • Bemecma, npe)(H83H1f'leHHLIe 

~ 60Pb6L1 C Bpe~H rpH6llMH H rpH6KOBhIMH 3a60JleBaHBJIMH. 

XeMoeHBTe3 - CHHTe3 OpraHH'leCKHX BemeCTB sa C'IeT saepraa, B~eIDIeMoH 

npH OKHCJIHTeJIl>HO-BOCCTa.HOBHTeJIl>HLIX peaxnasx; OTKPhIT C. H. BHHOrpM-

CKHM (1887). 
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8 " - JKHBOTHLle (HHOr,lJ;a paCTeHHJI), JlOBJlITJ;He H nOeJlaIOITJ;He JJ,pyrHX
X_Ill8 

]f:IfBOTIlbIX (JKepTB); JlBIDIIOTCJI perYJIJJTopaMH 'IHCJleHHOCTIf MHOrHX opr8HH3

H camrrapaMH npaponaux 3KOCHCTeM. 
MOB 

«1lBeTeHBe~~ BO)lb! - MaCCOBoe pa3BHTHe (BcnLIIIIKa) cPHTOllJIaHKTOHa, 

Bbl3b1Baromee H3MeHeHHe oxpacxa BO,D.LI, KOTOpaJl MOXCeT 6L1Tb 3eJleHOH (ae

JleflLIe BO,nOPOCJIH), CHHe-3eJleHOH (3eneHLIe H CHBe-3eJleHLIe), Eerrro-6ypoA 

(,llHaTOMOBLIe), xpacaoa (6arpJIHKH) H,lQ).
 

n_BBJlB38nRS (nar. civilis-rpaxc,naflcKHA) - KYJII>TypHLIA yposem, pa3BHrIDI 'Ie


JlOBe'leCKOrO 06m;eCTBa nocne npHMHTHBB(jro nepsodarsoro CTpOJl, '1JoPMHPO


saaae RpaBCTBeHHLIX oraomeaaa
 

menb. (anrn. shelf- nOJIKa) - npH6pelKHoe OKe8HH'leCKOe MeJIKOBo.zu,e (OKOJlO
 

400 KM), orpaaaneanoe 6eperoM H rpe6HeM MaTepHKoBoro CKJlOHa; HeKOTO


pue MOpJl (Bapeaneso, Kapcxoe H np.) u;eJlHKOM paCnOJlOEeHLI aa meJIl>cPe;
 

200-MH./ThHaJI 30Ha JlBJlJleTCJI cysepeaaoa TepplITOpHeit rpaaaxamax C HeA
 

rocynapcrs (KoHBeHIJ;WI 1982 r.), COCTaBIDIeT 8,6 % nJIom:MH oxeaaa; TepMHH
 

BBe)J;eH X. P. MmmOM (1887).
 

3BOJlIOIJ.HH (nar, evolutio - pa3BHTHe) - pa3BHTHe opraHH3MoB OT Gonee
 

HH3KHX cryrreaea opraHH3aIJ;HH JJ,O cOBpeMeHHLIx BblcoKOOpraHH30BaHHLIX
 

4>oPM; He06paTHMoe H aanpaaneaaoe HCTopH'IeCKOe pa3BHTHe )l(HBolt npapo


JJ,h1, conpoaoscraromeecs H3MeHeHH~M reHeTH'leCKOrO COCTaBa nonynsuaa,
 

4>oPMHpOBaHHeM a,nanTauuii, BblMJqlaHHeM If 06pa30BaHHeM BH,D.OB, npeofipa


30BaHHeM 3KOCHCTeM H 6HOCcPepLi BueJlOM.
 

3BPHfiHORTbI (rp. eurys - mnpoxaa) • opraHH3Mh1, cnocotiasre BLIp;epXCHBaTb
 

KOJIe6aHHJI 3KOnOrHQeCKorO 4»aKTopa B mHpOKHX npenenax (3KoJloruQeCKH
 

rmaCTH'iHbIe BH,D.LI); 60JIl>mHHCTBO BH,1).OB 3BpH6HOHTHLI no OTHomeHHlO K on


IiIU.t If CTeH06lfoHTHLI no OTHomeHHIO K JlpyrHM cPaKTOpaM.
 

3 BTP04»HpoBau Be (rp. trophe - nama) - HapymeHHe npO.n:yKUHOHHO

.Qcc-rpYKlJ.HoHHoro 6aJIaHca B BOJJ,oeMax rrpa H36hITOlfHOM rrOCTYllJIeHHH 6HO

rcHIn.r 
J{ nlfTaTem,HbIX Bem;eCTB (B OCHOBHOM, 4»occPopaIf a30Ta), npaaonamee K 
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nOBLImeHHOH npo~HBHOCTH (<<~eTeHHIO») H BToPH'lHOMY 38rpEJHeHHlO BO

,LJ;Ll; aarponoreaaoe 3. BLl3BaHO C6pOCOM 6HoreHHblx Bem;eCTB co CTO'lHhlMH 

BO,nSMH H nOBepXHOCTHLIM CTOKOM; OTJIH1IaeTCH OT eCTeCTBeHHoro BLICOKOA 

.CKOPOCThIO npouecca.
 

3.lla+B'Itcnit (rp.edaphos - nO'lB8) - OTHOCmI:Ud1clI K nosae, eJO nopoanea


HhIft HJIH 06ycJIos.neHHhlit ee BJIIDlHHeM: 3,lla4'H1fecKHit <IlllKTOp, 3,na4'H'iecKldl 

OprllHH3M H r.n. 

3,l1.a+ot.TbI - aasnrae pacrenas, lIOIBYIIlHe B nO'IBe. 

31xyMeBa (rp. oikumena - OOHTaeM8lI 3eMJIJl) - '1llCTh 3eMHoA nOBepXHOCTH,
 

saceneanaa mo~MH.
 

3ICOJIOrK'IeClCoe BoeDBTaRBe - <IlopMHpOBaHHe Y JIJO,lleA nOTpe6HoCTH B 6e


pe>KHOM OTHomeHHH K npapone H p83)'MHOM HCnOJ1J>30BaHHH ee 60raTCTB B CBO


ax co6CTBeHHhIX mrrepecax H mrrepecax 6y~ nOKOJIemm.
 

3lCoJIol'B'IeclCoe ROpMBpoBaRHe - orpanaseaae JII06oro aarponoreaaoro
 

B03,neHcTBHH aa 3KOCHCTeMY npenenasra ee 3KOJIOfHlleCKOH eM'KocTH; OCHOB


~ kJllITepHH npa onpeneneaaa 3KOnOrH1feCKOH HaI'pyJKH: ueaapymenae Me


XaHH3MOB caaoperynsnaa 6HOTH'leCKOrO 6anaHca, CTa6HJThHOCTH H BH,l];OBorO
 

P83HOO6p83ID1 3KOCHCTeMLI.
 

31C0JIOI'HB (rp. oikos - .nOM, XCHJIHIIle) - <IlYH.llSMelITaJThHWI HaYKa 0 COCTaBe,
 

CTpYKTYPe, CBOHCTBax, <IlYHKUHOHaJIbHhIX OC06eHHOCTlIX Ii 3BOJIJOQHH CHCTeM
 

aaaopraaaaveaaoro YPOBIDI: nonyJIHUHOHHhlX, 3KOCHCTeM H 6Hoc<IlepLl,; my


xaer OCHOBHhIe 3aKOHLI HX <IlYHKUHOHHPOBaHHJl. OCOOH, norrynsnaa, BH,llbI,
 

6HoueH03b1 MoryT 6b1Tl> 06'l>eKTaMH 3XOJIOruqeCKHX HCCJIe,nOBauuH, HO He HB


JIliIOTCli cneuu<llHqeCKHMH .llJIli 3., JlMH 3aHHMaIOTCJI npyrae 6HOnOrnqeCKHe
 

H8YKH (reaerasa, CHCTeMaTHKa, <IlH3HOJIOrHH, 6onulHKa, 300JIOrH.ll H T. n.); aa


TOp TepMHH8 3. rexxeJ1J> (1866).
 

3ICOCHCTeMB - 3TO Ha,nopraHH3MeHH8lI 6HocHcTeMa, B KOTOpOH 6HoTuqecKd
 

KOMnOUeHT npencrasnea 6HoueH030M, a a6HOTH'ieCKHH - 6HOTOilOM; TepMHH
 

aaenea A. TeHCJIH (1935).
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a - )J(HB8lI 060no'IKa 3eMJIH, BKJIIO'laIOIIl8ll ace 3KOCHCTeMLI; TepMHHtep31C0C 

O)l(HJI JI. KOJI (1958).
npMJl .
 
31'0'100 (rp. topos - MecTo) - 6J1H3KOe K 6HOTOny H MeCTOO6HTaHHIO MecTo,
 

o6HTaeT saa; TepMHH npennoxan r. H. BLICOUKHA (1915) . 
r,lle 

3MOBPB'IeCICBB (rp. empeiria - OIILIT) - ODhlTHLIit, ocHoBaHHLIA ua OID.tTe. 

3BTPOOBJI (rp. en - B, sayrps, trope - npespameaae) - Mepa KOJlH'lecTBa CBJI

38HHoA 3ueprHH, KOTOp8ll B H30TepMH'leCKOM nponecce CTaHOBHTCJI aenoc

TyIIHOH AJIH HCnOJll>30BaHIDI, Mepa «6ecnopJl,llKa». 

30......eMBJI (rp. epi - CBepX, B03JIe,. demos - napon) - MaCCOBoe pacnpocrpaneaae 

HH41eKUHoHHoro win npyroro 3a60JIeBaHIDI cpeaa HllCeJIeHIDl. 

3nBJIHMRHOR (rp. epi - CBepX, limnion - osepo) - sepxaaa, TeII.JIl>lH H 60raTblH 

KHCJlOPO,nOM CJIOH BO,nLI B sonoeaax. 

3cTYapHB (nar. aestuarium - 3anHBaeMLIit npHJlHBaMH) - 3aTOllJlHeMhle BOpOHKO

OOpIDHhIe YCThH pes, pacmapssonraecs IJPH snaaeaaa B MOPS H OKeaHLI,. 3. 

O'lem. npO)lYKTHBHalI JOHa, rne BaCOKa UHPxYJIHUHH mrrarensnsrx BemeCTB. . . 

3ykapHoTLI (rp. xoryon - anpe} - OpraHH3MbI, KJIeTKH I<OTOpl>IX HMeIOT H,n

po, OT,neJIeHHOe OT npOTOnJI83MLI OOOJIo'lKoA: see BLIcmHe pacTeHIDI H )KH

BOTHLIe, MHorne MHlCpOOPTaHH3MLI. 

IOBeHHJlbRLle OCOfiB (JIaT. juvenilis - ioaomecxan) - ilo,npacTaIOm;ue OC06H B 

nonYJUIIUlJIX pacreaaa H X<HBOTHLIX. 

.A:~oxBMHKaTLI - CM. necTHUn,nLI. 
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IIpBJlolKeBRe 2. 

~e)(JJapa"HH yCToa'lHBOrO pa3BHTHB Caaxr-Ilerepeypra 

B OCHOBe ,noK)'MemoB, lIpHHllTIalX aa KOHl)epeHUHH OOH no OKp)')f(aK>

m,eA cpene H pa:3BKrHIO, nexGlT H,neJI 0 TOM, 'ITO 'IenOBeqecTBO nocrarao noso

poraoaTO'IKHB HCTOpHH CBOerO pll3BHTIDI. «Mid MOlKeM BhI6pan. nyrs, - aa

IlHCaHO B «IIoBeCTKe ,ll,HJI sa XXI BeIO), - CBJI3l1JiIII.Tit C npo,nOJDKeHHeM m.nrem

Hero K)'PClI, npa KOTOpoM YBe.Jlli'mB8eTCJI 3KOHOMH1JecmH paspaa BHYIPH crpaa H 

MellC.llY H8MH,. B TO BpeMll KaK 6e,l{HOCTL, rnnon H 6one:311H see yCHlIBBaIOTCg, 

.npOHCXOJJ,Kl' nOCTOJIHHoe yxynmeaae COCTOJIHIli:3KOCHCTeM, OTKOTOpLIX 38BHCm 

HaIIIe BhDIOIBaHHe aa nnaaere». 

Cymecrsyer ansrepaarsee 3TOMY nym:ycroil'lHBoe pll3BHl'He, noa KOTO

phIM nOHHMaeTCJI ,nnHTem.mm, ynpaBIDIeMbIA H ,neMOKpln1fqecmH nponecc KlMe

HeHIDl 06rueCTBa aa rno6anLHOM, pernOHaJIbHOM, H nOKWThHOM ypoBIDIX, aane

neHHbIA sa ynyqmeHHe Il:aqecroa JlCH3HH MJI.HaCTOJIIUerO H 6y.nym:ux nOKoneHHii.
I' 

3To- HOBoe BH,!{eHHe pll3BHTHJl, OCHOBhIB8IOmeeCJI H8 HHTerpfmHH COUHaJIbHhIX, 

3KJ>HOMWIecKHX H 3KOnOrnqecKHX acm:KTOB B DpHIDlTHH pemeHHii H I1pllKTH'Ie

T 
I	 CKoii nesremaocra. OCHOBHJ>IMH (lCJlIOqeBbIMH) np~ ycroiNHBoro P83BH

THlI JIBJIJiIOTCJI: I) OpHeJITaUHJI B 6y.nymee, nonrocposaoe lDIaHHpOBaHHe, rOTOB

HOCTh K ,lUIHI'eJThHLIM ,neiiCTBHJIM; 2) mrrerpllUIDl pll3JIH'lHblX BH,ll,OB ,nelU'eJThHOCTH B 

pememm np06neM Pll3BIITHJI; 3) maposoe ysaerae, napTHepcTBO, pll3,neJleHHllSl OT

BeTCTBeHHOCTh. 

Crpareras YCTOit'lHBoro pasaaraa IlpHIDlTa 6oJlbllIHHCTBOM CTpaH MlIpa, 

OHa cranarnaBHLlM opaearzpoa ,ll,JIJl crpaa peraoaa liaJITHAcKoro MopJI, BKJIIO'IlUI 

npHJIelKllIQYlO q3CTh POCCHH. Ilem, corpynsasecrea BHyTpH ,nwmoro peraona co

crOIIT B nOCTOlIHHOM yJIy'lIIIeHHH ycnoBd lKII3HH H rpyna em HaceneIDIJI B paM

sax ycroasasoro pa:3BHTHJl, ycroil'lHBoro HCn0JTh30BaHIDI npupo,ll,HhIX pecypcos H 

38IUHfbI OKp)')KalOLUeA cpe,ll,bI. YCTolt'lHBoe pa:3BlITHe BKJIIOqaeT 'lpH B3aHM.OCBJ!

38HHLIX KlMepeHHJI - 3KOHOMHllecxoe, COUHaJlbHoe H 3KOnOrH'leCKoe. 

Cpena cyfueKTOB Pel>, OTHOCJIIIJ;HXCJI Il: liarrndtcKOMY peraony, HaH60JlbillHe 

ycnexa B pe8J1If3aIJ,HH MecTHOH nosecrsa ).lIDI ,nOCll1Jd}'Thl B Caaar-Ilerepeypre. 
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3,llecJ> IlPmNf H peanasyercs PJm ,nOK)'MeJITOB no ycrOHtumoMY p83BIITHIO, O,!{HH H3 

e,!lHHX - «OCHOBHLle, H8I!paBneHHJI nOJIHI'HKH Camcr-ITerep6ypra B 06JIacrnnOCJl . 

oxpaHLI oKP)?K&OmeH cpe,nLI H 06ecneqeHHJI 31l:0JI0IWlecKoii 6e30DaCHOCTH aa ne-

puo,n C 2003 no 2007 rona», P~ 3aJI0lKeHHLIXB HHX IW:it,nOJDKHa npasecra 

IC yCRlIeHHlO npRpO,nOOXP8HHLIX H pecypcoc6epenuoniHx MOTHBamnt IIpH npHIDmm 

coUHRJlbH~:)KOHOMWlecKHX,IlpOMhImJIeHHbIX H rp3,AOClpOHTeJILHLIX pemeHH1t 

OcHoBHLle aanpaaneaaa ,n0JI)J(HhI 6hITL pe8JIH3OB8HI>I npa paspaoorxe Feae

p8JlI>HOrO nnana pll3BHIWI CaHKT-Ilerep6ypra H npyrax ,nOJIr~O'IHJ>IXIIpoeKTOB 

H nporpaMM. B Ka'lecTBe nepBOOqepCWUdX Mep no oxpase oKpyxauomeA cpe,ll,bI H 

06ecneQeHlllO 31l:0JI0ilJqeCKoH 6e3oIIaCHOCTH npenycaorpeaa CJIe,!Q'IOlUHe: 

• peanaaanasnpasa HaCeneIDIJI aa 3,n0POBYIO oKpY'KSlOIIfj'lO cpeny;
 

• o6eCnetIeHHe 31l:0nOrR'leCKoii 6e3onacHOCTH ropoaaa;
 

• ynysmeaae xasecrsa llTMocl)epHoro sosnyxa; 

• cospameaae nocTynJIeHHJI 3lUpll3HI11OZUUX BemeCTB co CTO'lHMMH BO.llaMlI B 

aKBaTOpHH ropoaa;
 

.• COXpaHeHHe 3eJIeHOrO l)oH,LJ;a ropona;
 

•	 06eCrreqeHHe O'tHCTKH pes, KaHaJIOB H BO,noeMOB ropoaa OT38paCT8HHJIH 

3aCOpeHHJI; 

• coxpanesae 3aKll3HHKOB H nawrrHHKoB npapoasr, pacnonOJKeHHhIX B 'Iepre 

ropona; 

•	 nOBhlIIIeHHe YPOBIDI 3KOJIOrHtlecIl:oii KYJlbTYPhl rpa)J(,l{aH. 

Camcr-I1erep6ypr - )TO CnOlKHaJI perHOHaJIl>HaJI CHCTeMa, KOToplUI paJBH

BaerCJI B onpe,neneHHoii COUHaJIbHO-3KOHOMWlecKOA H 3KOJIOrH'lecKOit CHIY_ 

reo,neMorpal)R'leCKOH 06CTaHOBll:e. n03TOMY nOHCIl: nyrea ero ycrolt'lHBOro pas

BIfrIDI tlOJllKeH OC~eCTBJUI11)CJI C yseroa 3ToA cneD;Hl)HKH, a )TO osaasaer, lfI'0 

MJI HerOlIOJDIGIhI 6hITL npHIDITbI oco6lde IIH,ll,HKaTOphl YCTOii'lHBoro PIl3BHTIDI.. 

OnlOClfreJIhHO coapesreaaoro srana HaMIl npeMOlKeHLI 14 HH,lUIKaTOPOB. TIo Me

pe YJIyqmeHIDJ. CO:uHa.m.H~3KOHOMH1JecKOH cJITYamIH ORB Moryr lDMeHKfhCJI. 

OqeBliLUIo, 6Y.!leT HMeTh MeCTO cJIe,[(}'JOmaJI TeH,ll,eHUIDl: 'tHcno CO:uHaJIhHO, 
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3KOUOMHtteCKHX HH,ZnfKaTOPOB YMeHbIIIHTCg, a 'lHciIo 3KOJIOrH'leCKHX HH,lUiKaTo

poa sospacrer. 

Camcr-lleTep6ypr 06mmaer MODJ;HblM nOTe~aJIOM AJUI peaJIH3anHH DaMe

lJeHHhIX «OcUOBHhIMH uanpaBJIelOOlMH noJIKI'HKH Camcr-lleTep6ypra B OOJIaCTH 

oxpana oKp)l)kaIOmeA cpe,lJ,bl H 06eCDeQeHHJI 3ICOJIOnAecICOH oe:JODacuoCTR sa 

DepHO,lJ, C 2003 no 2007 ro,lJ,bl»Mep DO CTao~ 8 yJIy'lDIemuo 3ICOJIOrH'le

CICOB caryaaaa B oJIlDlCaiimHe ro.zn,I. Ha nOB YBepeuuOCTH OOupyeTCH 8 «,l{eKlIa

PaJJ;IDI YCTOH'lHBoro p!l3BKIIDI Caaxr-Ilereptiypra», npoexr KOTOpOH o6cYJK)J,aJICJI 

sa 06~ecTBeHiILIXcPoPYMax ropoaa a OWl O,ll.OOpeH. 

MLI _. aaceneaae H Macro Caaxr-Ilerepeypra, COOHaB8JI CBOJO OTBeT~H

HOC'Th nepen oy~ nOKOJIeHHJlMH, yrumm.lllI OIILIT Pll3BHfHH KpynHhIX ropo

,lI.OB EBPOIIhI, CtIHraeM ~eJIecoo6pll3HLIM npHHHTL nyn, ycroasaeoro p!l3BHTID1.. 

OCHOBhIBlllICb aa Ilporpasese ,lI.eitcrnHH A,lJ,Mmmcrpau;HH 8 OCUOBHhlX DOJIO

)i(eHHHX Crpareraseexoro Ilnaaa Caaxr-Ilerepoypra, MId npBHHMaeM ,l{eKlIapa

QHJO YCTOit'lHBoro Pll3Binwr .lUDI roro, lfI'06i.I 06'be,ll.HHHTb yCHJlHH BJIacreH.8 ro

PO,ll.CKOro 06m,ecrna B pemeaaa np06JIeMLl rIOBblmeHHH JKH3HeHHOrO ypOBIDI H 
/' 

yJIyqmeHHH KalJeCTIla )l(H3HH. 

,lI.J1lI nOBbllDeHHH XODHeHuoro ypOBIDI C'iHTaeM He06xoiimw:M aenpaaars OC

HOBHbleyCH.JIIDI aa: 

CO,ll.eDCTBHe npHfOKY mmeCl'HUHii; 

06ecDeqeHHe YCTOit'lHBoCTH 6JO~emo-ct)lmllHCOBOB c41ephl ropo

,lI.a; 

- peKOHCTp~ 8 MO,ll.epHH3aIUUO npoasnnneaaocra H saepro

CHCTeMblropona; 

- peKOHCTp~ H MO,ll.epHll3lUlHIO roproso-rpaacnopraoro KOM

nnexca; 

- C03,l1.aHHe OJIaronpHHTHbIX yCJIOBHH Mil Pll3BHTHlI11'PH3Ma 

,llJVi YJIY'UlleHIDI Ka'leCTBa JKH3HH HeOOXO.D;HMO: 

YJIY'illIHTI> COCTOHHHe oKpyx<llIOm,eu cpe.zn,I aa OCHOBe pemeHIDI 

npo6JIeM ymJID3an;HH OTXO,ll.OB, Oxp8Hbl 8TMoccltepHoro soszryxa 

OT 3arpH3HeHHD TOKCH'IHbIMH Bem,eCTBaMH, YJIy'lDIeHHll CHCTeMbI 

BO,ll.ocna6)f(eHHll H ICllHaJIH3~ OXP8Hhl 3eJIeHbIXnacIDIQI,euHA; 

COBepmeHCTBOBaTb opraHH3lUlHIO MemnnmCKOH nOMOIIUI 8 JIe

zapcraeaaoro 06ecneQeHHll BaCeJIeHHll; 

C03,l1.aTb 6JIarolIpIDlTHYJO COIJ,HaJIbHYJO cpeny 06HTaHHlI AJIlI ro

pO>KaHH rocrea aamero ropona; 

cnocoocraoaers Pll3BHfHIO OOp1l30BaTeJIbHOrO, KYJIbTYPHoro H .n.y~ 

XOBHOro DOreHlJ,HaJIa nereptiypznea, 

lloCTIDKeHHe YCTOH'DiBOro pa3BHTHlI B03MO)f(B0 IIpH yCJIOBHH: 

DOBhlIDeHHJl KOMDeTeHI1IOCTH, npOctteCCHOHaJIH3Ma H O'meTCTBeH

HOCTH HCDO.JIHHI'eJIbHOJi H 3aKOHO,ll.aTeJlbHOit anacrea; 

- CJ1e,ll.OBaHHlI nOJIHTHKe 3,l1.PaBOro CMhlCJIa CO cropoasr snacrea H 

nacenenas; 

- IlKTHBHOJi COIJ;HaJIbHOit n03HlJ,HH 06m,ecrneHHOCTH ropona H Tee

HOM B3aHMO,ll.eHCTBHH C BJIaCTlIMH npa IIpHHllTHH nnasoa, npo

rpaMM H npoesros p!l3BHTHlI ropona; 

- aICTHBHOM COTpY,lI.HH'IeCTBe Cpernoaasra Cesepo-Sanaaa H ropona

MH Enponsr, _ 

IlpHHHMalI ,lI.eKJIapamoo, Mbl C'lHTaeM, lfI'O p!l3BHTHe H OKPyx<llIO~alI cpena 

B3allMOCBJI3llHb1 H Hepa3,l1.eJIHMbI. Bee ,lI.eHCTBHlI ,lI.OJl)f(Bbl HCXO,ll.HTh H3 ,lI.auHOH 

aKCHOMhl II CBep!ThC! C COOTBeTCTBYJOIIUlMH HB,lJ,HKaTOpaMH, OCHOBaHHIdMH Ha 

e8JIbHhIX p B03MO)f(BOCTlIX Canxr-Ilerepfiypra, Hpoexr ,lI.eKJIap~ YCTOH1JHBOrO 

PaJBlfTmr ~mr Canxr-Ilereptiypra COCl'aBJIeH na OCHOB8HHH omrra esponeacxax 

CTplUI If C Y'leTOM nnaaos H JIP0FpaMM, ,aeHCTBYJOIIUIX B repone. 

AlUIHaJI AeKJIap~ 06cy)I(,lI.eHa ua cexaaape 21 Mall 2001 r. llOCTOIlH

lIon XOf>mccHeH rIO oxpane TpY,lI.8, 3,l1.0POBbll H 3KOJIOrHH COBeTa C1>e,ll.epamrn 

IIp°lPCOI030B, OTBeTCTBeHHbIX sa ocymecraneaae 06meCTBeHHOrO KOHTpOJIII 
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sa oxpaaoa OKpYJIClUOmeH npupO,nHOH cpe;J;LI B peraoae, YqacTHHKH ceMHHa

pa O,ll06pHJIH npoesr ,l{eKJIapaD;HH H peKOMeH,llOBaJIH yq:HTLIBaTh eeOCHOBHJ>Ie 

nOJIox<eHIDI IIpH ~aBJleHHH CorJIameHHll Me~ A!lMmmCTpanueA H cI>e

,lIepanueit np041COI030B, npH3BaJIH llKTHBH3HpOBan. pa60ry no socnaraaaro 

HaCeJIeHIDI B ,lIyXe ~eA YCTOit'rnBOro p83BHlWI, a TllIOKe pacmapzrs paoOTY 

no npOBe,lleHHIOMeponpIDJ.TJfii B paMKax naecmoA noBeCTKH ,IJ;IDl na XXI 

~K. 

./ 
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;j 

llpBJlo*eHBe 3. 
J 

o DMb3e 3KOJIOl1l'lecKoro ofip830B8BHH 
I ~ 

.; 

Maoro JIeT HaC 06yqaJJH, K8J( .n:apLl npHpO,ll;hl opan. Hnparox COBeT JJ,8BaJIH 
" 

_ ee MHJIocreA He)I(Jl:8Th. IIOICOPHJIH MIll npnpo.n:y. B3JIB ee H8 a60p.n:8JlC, TOJIhKO 

no.JIb3a r,ne uapo.n:y? HeTee- 0Jl:HH MHPa>IC. H60 B3't11a1A YDPnpo)lb1 Oe3B03Me3,nHO 

ueHHLIA nep npe8pBJIUleM MhI BOTXO,nLl Boom.ineA Mepe, qeM BTOBap. 

II03BOJIJIJOT mmm upaBLI BLlllYCKaTL, KaK H8 spara, MBJIJIHOHLl TOBU orpa

Bill aa ~OIDI. neca, ayra, B aI'MoctllePY HJJH B BO.nw, He cropaaOT CThI,lJ;a ,UmI mo

.n:eil H ,lJ,JIlI IIpHpO,ltLI 3TO - CyouuI 6e.n:a B IIJ>IJIermOBOM 'J.'YM8He rrrana necea He 
:j 

noer; Bpe1Jl(e•.B MOPe. B OKe8He PLl6a 6pIOXOM BBepX llJ1h1BeT HIt H800pe ,lJ,JIlI 118
~ . , . 

po,na ecrs ~CKHe .n:apLl  or HHq)8TOB Coropo,na .n:o OOOHoBOA.lJ1dPhL 

IIo6epe'IL npRp01lY- HaM Ohl. 3arpJl3HeHHit CBH3HT1> pocr,MhI x<e BKJI8,!lbIBa

eM B .n:8M6hI MRl1JIHap;J;LI ncy no,n XBOCT. MhI B3eMJIe KapLephI poex, 'lT06hIB HHX 

PYAY .n:OOIllTL, BapHM crans, MamHHLI CTpoHM, 'lT06Ll caoaa 3eMJDO pLITL, saron

.IDlTL y peK,nOJlHHLl: a OOJIora ocymars, COO,naBafL cnepsa nyCTl>IHH, a ~OrOM ax 
,j 

OpOmaTL. 

3peIOT KPH3HCa npHMeTLl H peCYPCOB BJf.lnIO .n:uo, HO yBhI... IIocpn'HYTL 

3TO CmmncOM MHOrHM He ,naR0. B 3I<0110nU'I: ueBeX<,nLl K8K .n:y6HHOIO xpymar H 
'j 

)' 

npupoJG' H H8Jl:exc,nbI, a np06JIeM He peapemar. IIpHooepcK, Apan, QepH06hIJIL•.. 

CKOJILKO HaTBOpHJIH 6e.n:! HyX<Ho BeeM Y'fHThCH, 'lTOOhl )I(HTI> npupo.n:e He DO 
:i 

Bpe.n:, 3KOJlornu HaYKY H3aKOHJ>l nOHHMaTL, npecexarsnOllLlTKH PYKY na npHpo.ny 

nO,llHHMaTL. 

He yrpa'IHBaATe Bepl>l B TOT npeKpacHLIA Mean COOlmaHbJI BOOC4lepLl, 'ITO 

Bep~CKHA MHPY )l8J1. ECJIH MhI p83YMHeA oy.n:eM 3ICOHOMHKY DeeTH, CM())I(et 

BHOBL H8pa,!lOCTL JIIO,ItlIM ouoc4lepa pacnaecral 

HrOPlo BOJIhcll 

"
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