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IIpeaucnoBue

POCT uMCIEHHOCTH HacejieHHs MHpa, OnepejKalollee BO3PACTAHHE €ro
noTpeGHOCTEH, HEYKIIOHHOE PacIlMPEHHE MCHOJIb30BaHHA PECYPCOB 3eM-
JIH, BHEJpEHHE HOBBIX TEXHOJIOTHI M paclMpeHHe MPOH3BOACTBA B SHEP-
reTHKe, MPOMBILIIEHHOCTH, CEJIbCKOM XO3sHCTBE, TPaHCMOPTE, AHTPONO-
reHHoe npeoOpa3zoBaHue NaHIWAGTOB MUPA, YCIOKHEHHE U PaCIIHPEHHE
MEXKHALMOHAIBHBIX XO3IHCTBEHHBIX CBA3EH, — 3TH M MHOrHe Apyrue dak-
TOPbI PHBEJIH K BO3pacTalolieil aHTPONMOreHHOH Harpy3ke Ha OKpy»Xaro-
LIYIO 4YelIOBEKa Cpedy, C YCWIEHHEM B3aUMOAEHCTBHA MEXOY cpedoH u
obuectBoM. B XX Beke, H B 0COGEHHOCTH BO BTOpO#f €ro MoJIOBUHE, aH-
TPOMOTreHHas Harpy3Ka 5KCIMOHEHLMAJIbHO YCHIMBANach, CTaB OAHHUM H3
Ba)kHeHIIMX (aKTOPOB CyLIECTBOBaHUs OOLEeCTBa.

Bo3HMK HOBBI# KpyT 3aa4 MEXIHUCLMIUTMHAPHOTO Xapakrepa, s KO-
TOPBIX HE CYLIECTBOBAIO NPEALIECTBYIOLIETO ONbiTa U He Oblia pa3pabo-
TaHa METOJOJIOrHA. B 4acTHOCTH, BO3HHKIM 3aJayd B3aHMOJEHCTBHA
MexXIy reochepaMu 3eMiIM Ha pa3NUYHBIX HEPAPXHYECKUX YPOBHAX, OT
TUIAHETAPHOTO AO JIOKATBLHOTO, NPH HEYKIOHHO YBETHYMBAIOLIEMCS aH-
TPOIIOreHHOM JaBjieHHH. Bo3pacrarouas norpebHOCTh B pemIeHHH 3THX
3aJa4 NpUBEJa K BOBHUKHOBEHHIO HOBOIO HAY4YHOrO MEXXIUCLIMIUITMHAP-
HOrO HanpaB/ICHUA, CTUXHIHO MOMyUYMBLIEMY B PYCCKO# JUTepaType u
MpaKTHKE Ha3BaHHE “‘reodKoJIorHs”. B aHrnoA3bIMHONH NMUTepaType HaH-
Gonee 6nu3KHii ero SkBUBaJIeHT — “global environmental change”.

OOBeKTHBHOE BO3HHKHOBEHHE HOBOIO MEXAWCLIMIUIHHAPHOTO Ha-
NpaB/IeHUA NPUBEIO K HEOOXOJUMOCTH OTKPBITHS HOBOH CHELMaIbHOCTH
B YHHBEPCHTETCKOM oOpa3oBaHun. B paMkax YueGHO-MeTOAHYECKOIO
obpeaunenns (YMO) ynuBepcureToB PoccuH, OTBETCTBEHHOCTh 3a BO-
Mpockl reoskonorur npuHan Ha cedbs Coer YMO no akonoruu. bein
pa3paboTaH M YTBEepXKICH Kak y4eOHbli IUIaH N0 CHEeLHaIbHOCTH
“I'eoakonorus’, Tak W nporpammel KypcoB. B Tom ducne Coset no 3ko-
norud YMO Poccuu yTBepami nporpamMmy Kypca 1o reodKojioriu, noji-
rotosneHHyio npo¢. I''H.I'ony6esbim u npod. B.T.Tpopumosem. JlaH-

HbIi y4eOHHK COCTaBJIEH B COOTBETCTBHH C NMPOrpaMMOH, YTBEP)KIEHHOM
YMO.
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VYyeOHUK npegHa3HauYeH AJIA CTYIECHTOB CTapliUX KypCOB YHHBEPCH-
TeTOB, 00YyYalOWMXCA MO HaNpaBJieHHIO “DKOJIOTUS H MPHPOAONOJL30Ba-
HHEe” U no cneuuanbHocTAM “Teoskonorus”, “Oxonorua”, “Ilpupono-
nonb3oBaHue”. OH MoxkeT ObITh TakKe 0JIe3eH CTYACHTaM ApYTHX cCrie-
uuanbHocTe# dakyasTeToB Hayk o 3emie (reorpaduueckoM, reodkosno-
FHYECKOM, Te0JIOrHYecKOM, GHONOrHYeckoM, MoUBEeHHOM | Jip.). CTyneH-
TaM, U3yYalOIUM I'e03KOJIOTHIO Ha PH3HYECKHX, XMMHUYECKHX, IOpUAHYe-
CKMX, SKOHOMHMYECKHX W Ipyrux ¢akynbTerax, norpebyercs npeasapu-
TeJIbHOE O3HaKOMJIEHHE ¢ Haykamu o 3emiie. KHura Moxer GbITh TaKke
NoJie3Ha IWUPOKOMY KpPYTY JIML, MHTEpEeCYIOIMXCs M06aIbHBIMH BOTIPO-
CaMH re03KOJIOTHH M NIPUPOAOTIOb30BAHMS.

Ilpu pabore Han yyeOHMKOM aBTOp CTaBMN 3ajady, COXpaHAs Kpart-
KOCTb H3JIOXKEHHA, MAKCMMAJILHO MOJIHO MCIOJb30BaTh HAKOMUBLUKICA K
HACTOAILEMY BpEMEHH MHMPOBOH OMBIT KaK MpaKTH4eCKOi JesATebHOCTH,
TaK M Hay4HbIX MCClienoBaHMi B o6iacTH, oTHOcALelcs k npobremMam
reo’Kkonoruy. B 3Tol CBA3M aBTOP WCMONB30Ba] OCHOBHBIE IMyOJIHKaLUH,
u3BecTHole K 1998 r., no 3ToMy Kpyry BONpPOCOB, BbITYIIEHHBIE MOYTH
UCKJIIOYHTEJIBHO Ha aHIJIMHCKOM M PYCCKOM sA3blKaX, HO B y4eOHuKe
CCBUIKM JJAIOTCS TOJIPKO Ha OCHOBHbIE Iybnukauuu. OnpeneneHHoe BHHU-
MaHHE B TEKCTE YJAENAETCS BOMPOCAM COOTBETCTBHA TCPMHMHOB Ha aHr-
NMUHACKOM U PYCCKOM A3BIKAX.

Tomumo nybaukaumii faHHBIH y4eOHHK ONMMpaeTcs TakKe Ha MHOTO-
aeTHHi onbiT paboTh aBTopa B [Iporpamme OOH no okpyskatouieii cpene
(UNEP), BcemupHom Cotrose oxpanbl npupoasl (IUCN) u VauBepcurere
OOH (UNU), a Taioke Ha onbIT 00LIECTBEHHOM AeATENILHOCTH aBTOpa, B
OCHOBHOM, B pamkax MexayHapogHoro CoBera HayudHBIX COIO30B
(ICSU), B Takkx mMexaHH3Max M nmporpammax kak CHcrema aHanmu3a, Uc-
CNelOBaHMH M MOATOTOBKH KaapoB mna ['noGanbHbix H3MEHEHHH
(START), MexnyHapoaHas reocgepHo-6uocdepnas nporpamma (IGBP),
MexayHaponsas Accouuanus ruaponornuyeckux Hayk (IAHS) u ap.

KHura noarorosneHa Ha reorpaduueckoM ¢akynbrere MOCKOBCKOTro
rocyaapcrseHHoro yHusepcurera uM. M.B.JlomoHocoBa. AsTop Gnaro-
JapeH pyKOBOACTBY ¢dakyibTera 3a 6naronpuarHyio pabouyio obcTaHOB-
Ky U MOAIEPXKKY. '

B 0cOGEHHOCTH aBTOp LIEHUT NMOJIEPIKKY M MOMOLLb COTPYJAHHKOB Ka-
¢denps dusnyeckoii reorpaguu Mupa U reosxosioruu MI'Y.

ABTOp BbIpaXkaeT Takke riyOokyio 6naromapHoCTb ClIEAYIOIIHM Op-
raHU3alUAM U NH1LaM, OKa3aBLIMM peLalollee COACHCTBHE Ha pa3IMUHBIX
aTanax paboTsi:
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ITporpamme OOH no okpyxxatoweit cpene (FOHEIT), u B ocobeHHoCTH
npoekty IOHEII “I'no6ansHas sxonoruyeckas nepcnextasa” (GEQ);

LenTpy MexayHapoaHsix npoektoB ['ockoMakonoruu Poccuu;

HucrutyTy ruapocdepHo-atMochepHbIX Hayk YHHBepcuTeta r. Haros
(Anonus) B muue npod. A. dyxymuma;

Uentpy uccnenosauuii u koHdepenumit douna Pokdennepa B ben-
namxuo (Uranus).

Oco6as 6narogapHOCTh 3a LIEHHBIE 3aMEYaHHA BHIPAXKAETCS PELICH3eH-
TaM KHHTH:

Kadenpe reosxonorud ¥ nmpHpomONONib30BaHHA (haKynbTeTa reorpa-
¢un u reoskonorun Cankr-IlerepGyprckoro I'ocymapcTBeHHOro YHH-
BepcHTeTa (3aBedyloluii kadeapoii npodeccop, A.6.H. B.H.MosuaH);

Hoxtopy reorpa¢uueckux Hayk U.C.3ouny (Poccuitckuiit Hauponass-

Heiii Komurer coneiicteusa Ilporpamme OOH no oxpyxcaxomeu cpene —
IOHEITKOM).

B3rsgel M nonokeHus, nMpeAcTaBlieHHbIE B 3TOM KHHre, He 00s3a-
TENBHO OTPAXKAIOT MO3ULHIO BHILUE YIIOMSHYTBIX OPraHH3aLHi 1 JIULL.
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Yacrts 1. Ikochepa

L. I'eo3konorus:
CHCTeMa HayK 00 HHTerpanuu reocgep u odbmecrsa

I1.1. Ocnoénbie nonamusn

Tpu KOpHS rpeuecKoro NPOMCXOXKAEHHS CBA3BIBAIOTCA BOEAUHO B
cinose “reoskonorua”’: TEO/OKO/JIOI /usa. KopeHs cioBa MOXHO pac-
CMaTpHUBaTh Kak ueporiug, obo3Hauarommii noHstue. B cepennne Haxo-
IIUTCH KOPEHb, MPOUCXOASLIMI OT rpeueckoro “oiikoc”, T.e. “aoM”. DTO
JOM [ KHUBBIX CYIIECTB pa3HbIX YpOBHEH: BHIOB, UX KOMOWHaLMi,
CKJ1a/JIbIBarOIIMXCSA B IKOCHCTEMbI, 6HOMOB KaK KpPYIMHBIX MPOCTPAaHCTBEH-
HbIX OHOJIOrMYECKMX CHCTEM, M BCeii COBOKYMHOCTH >KMBOTO BellleCTBa
3emin, cocraBnsiomero 6uochepy. B naHHoM ciyyae MMeroTCs B BHIY
B3aUMOOTHOLIEHUS U B3aUMOCBSA3H Kak BHYTPHU “IOMa”, Tak M Mexmy
“ZOMOM” M OKpY>KaloLHM ero MupoM. OTCIOla OCHOBA re03KOJIOTHH: HC-
cjieloBaHHEe 3eMJIH KaK CHUCTEMbl, ¢ OCOOBIM HMHTEPECOM K IIOOaILHBIM
(o61EeMUpPOBEIM) BOMPOCAaM, HEM30EKHO HAXONAIIUMCA B TEpeceKaio-
LHXCs cepax Kak eCTECTBEHHBIX, TaK W OOLUECTBEHHBIX HAYK.

OT0 “nOM” U ANis YenoBe4eCcKOro obuIecTBa C CaMOro Hayaljla ero Bo3-
HUKHOBEHHA. OlHaKO B nocieaHee BpeMs, B 0OCOOEHHOCTH B MNOC/EAHHE
AECATUNIETHS, YEOBEYECTBO NPEBPAaTHIOCh B CTOJIb MOLUHYIO, CTHXUH-
HY10, O61IEMHPOBYIO CHILY, YTO OHO HE MPOCTO JKUBET B CBOEM [IOME, HO
CBOMMHM NCHCTBHAMH MpeobpasyeT ero, BIUIOTh A0 pa3pylUeHUs OTHAElb-
HBIX €r0 KOMIMOHEHTOB. BaxkHOCTb NMOHATHIA, CTOAIUMX 32 KOPHEM “‘Oikoc”
H CBA3aHHBIX C 4YEJOBEYECTBOM, B MCTOPHYECKOM MacluTabe BpeMeHH
9KCTIOHEHUHWAILHO BO3pPAcTaeT. AHTPONOreHHbie BO3JEiCTBUA BCcEe B
6osbiield cTerneHd nNpHoOpeTaloT HeoOpaTHMbI, H Aaxe KaTacTpoduue-
ckmit xapakrtep. CoBO “3K0iOrHa” crajio NPEeHMYILECTBEHHO OTPaXaThb
KOMIIIEKC B3aHMOOTHOLUCHHH YesioBeka M npupoabl. Jlpyroe 3HaueHHe
3TOro cJIOBa, HenosibdyeMoe ete ¢ 1866 r. J. IN'ekkeneM, ob6o3HavaeT pas-
nen GHONIOTHH, HUCCIenYIOHI B3aHMO3aBUCHMOCTH MEXY MKHMBbIMH Cy-
LIIECTBAMH H UX OKPY>KEHHEM.
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Kopens “reo” B ciioBe “reoskonaorus” BOCXOAMT K rpedeckoit GoruHe
3emnn ['ee. OH TpaAMUMOHHO OXBaTbIBAET HAyKH O 3emJie, MOAYEpKUBasA
HX €JHHCTBO H B3aHMO3aBHCUMOCTb. KOpeHb “reo” craBHT Ha nepBoe Me-
CTO 3eMJIIO B LIEJIOM, OAYEPKHBAsA HEOOXOAHMMOCTh MOHUMaHHUs, NpeXAe
Bcero, oblie3eMHBIX, r100aJIbHBIX MPOLIECCOB, a 3aTeM YyxXe, Ha 3To# Gase,
ABNeHHH Gonee HM3KOTO HEpapXH4YecKoro YPOBHS, OTHOCALUMXCA K OT-
JENbHBIM PETHOHAM M MECTHOCTAM, HJTH XKe TIpoLieccaM.

B npocreiiiiem ciy4dae, KopeHb “reo” Kak Obl MpeACTaBNgeT HEXXHUBYIO
TIPUPOLY, B TO BpEMA KaK KOpPEeHb “3K0” 0003HayaeT ee XKHUBYIO 4acTh. B
9TOM CMBIC/IE KOMOMHaLMA “reo3ko” (pakTHHECKH OTpaXkaeT €AMHCTBO
HEXXHBOM M >KUBOH nmpupoabl. KoMOHHaUMA “reosko” HamOMHHAET TaKXKe
0 3aBHCHMOCTH COCTOSHHSA Haulero “aomMa”, TO €cTb 3eMJIH, OT AeSTellb-
HOCTH 4eJIOBEKa.

KopeHs “noroc” o603HayaeT HayKy, WIH U3yueHue 4ero-mubo, U B ec-
TECTBEHHBIX, ¥ B OOIECTBEHHBIX HayKaX, ¥ B TAKOM CMbICJIe Ype3Bbiyaii-
HO IIMPOKO yrnoTpebnaercs. »

I'eoskonorus uMeer aeno He ¢ 3eMJyieii B LieJIOM, a JIMillb C OTHOCH-
TENBbHO TOHKOH NOBEPXHOCTHOHM 000JI0OYKOH, rae mepecekaioTcs reocge-
pbl (atmMocdepa, ruapocdepa, nuroctepa u 6Hocdepa), U rae KHUBET U
AeicTByeT uenoBeK. M3 mMMeloMxcs HECKOJNIbKHX Ha3BaHWUA 3TOH KOM-
TIEKCHOM O0ONIOUKH, TEPMHH 3Kk0chepa Haubonee TOUHO OTpaxKaeT ee
CyTb, ¥ NOTOMY SBJISETCH Haubosee MOAXOAALIMM, XOTS NoKa He oduie-
NPUHATHIM.

Okocdepa npencrapnger cobod BCeMHpPHYIO 00NacTb HHTErpaLMu
reocep u obuiecTBa. Ixocgepa ecmv o6vexm 2eosxonozuu. I'eosxono-
2UA — 3MO MeICOUCYUNTUHAPHOE HAYYHOE HANpasNeHue, uzyiaiouee 3K0-
cghepy Kak 83aumMoC6A3AHKYIO cucmemy 2eocgep 8 npoyecce ee uHmezpa-
yuu ¢ obwecmeom. ['€03KONOrUs NOABMIACH, KOIIA AEATENLHOCTD Yejio-
BEKa CTaja CyliecTBeHHbiM (hakTopom npeobpasosanus 3emnn. OHa oc-
HOBBIBAETCA Ha rJI00anbHOM, 06LLEMHPOBOM NOAXO/E, HO Ha 3TOH OCHOBE
He MeHblliee 3HaYEeHHE HMEIOT NpobJieMbl PErHOHATBHOTO M JIOKAIBHOro
xapakrepa.

B paMkax LIHpPOKOro MOHATHA “r€OSKOJIOTHA” HAXOAATCS MHOTHE,
BecbMa pa3sHOOOpa3Hble, MYJIBTHAMCUMIUIMHAPHbIE Hay4iHbIE Hampasne-
HUMs M npakTHyeckue npobnembl. HeynueurenbHo, yto TepMmuH “reo-
9KOJOrua” He Nnoiyuuni eule odwenpunsToro onpenenexns. IlorpeSyercs
elle HEKOTOpOe, MOXET ObiTb, 3HAYHTENBHOE BpeMs Ha TO, YTOOBI reo-
9KOJIOTHs BBIKPHUCTAIIM30BaJ1ach Kak 00J1aCTh Hay4HOro MO3HAHHA.
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B HacTosilee BpeMs CKJIaABIBAlOTCA [Ba MEXIHCLIMIUTHHAPHBIX Hay4-
HBIX HanpapJieHHs, MEPeIUICTEHHBIX APYr C APYroM M Moka eme ciabo
I PepeHUHPOBaHHBIX. ITO re03K0IONHS H NPHPOIONONb30BaHHE.

Ipupodononv3oeanue 3mo MeXCOUCYUNTUHAPHOE HAYYHOe Hanpagne-
Hue, uccnedylowee obwue NPUHYUNLL UCNONB30BAHUA OOWeCmEoM npu-
POOHBIX pecypcoé u 2eoakonozuveckux “yeaye”. Ilpu 3TOM B MOHATHE
9KOJIOTHUYECKHX “yCIyr” BXOHAT pa3HooOpa3Hble SBJICHHS, TaKHE KaK
NIPOLIECCH] MOJIEPIKAHUA YCTOMYHBOCTH IKONMOTHYECKHX M IPYTHX INpH-
POAHBIX CHCTEM, KaK MEXaHHM3MBbl €CTECTBEHHOH CaMOOYMCTKH IPHPOJ-
HBIX H MIPUPOJHO-TEXHOTEHHBIX CHCTEM OT 3arpA3HeHHs, KaK KOMILIeKC-
Hasi poib GHONOTMYECKUX CUCTEM B KayecTBe HCTOYHHMKA BO30OHOBHUMBIX
pecypcoB, pe3epByapa Guonoruyeckoro pazHoobpasusa, MexaHH3Ma MoZ-
JiepKaHWs KauecTBa BOJbI M BO3yXa, 06beKTa HacIaKaeH!s IPUPOAOH M ip.

I'eoskonorus ¥ NpUPORONONL30BAHME TECHO B3aUMOCBs3aHbI: 6e3 mo-
HUMaHHUA NpoueccoB (Kak eCTECTBEHHBIX, TaK H aHTPOINOreHHbIX) Ha 110~
6abHOM ypOBHE HEBO3MOXKHO YCTOMYMBOE HCIOJB30BaHHE MPHPOJHBIX
pecypcoB, Toraa kak 6e3 noHUMaHus NpobieM KUCNONB30BAHUA PECYPCOB
re03KOJIOrHs OKa3biBaeTcs HEeAOCTaTOYHOH. OCHOBHOE pasiiMyHe MexIy
reo3KOJIOTHeH M NMPHPOAONONL30BAHHEM B TOM, YTO MepBoe B Gosblueit
CTETeHH HaNpaBleHO Ha NMOHHMaHHE CBEPXCJIOXKHOM CHCTEMBI, Ha3biBae-
Moi#t 3kocdepa, B TO BpeMa kak Bropoe 6osbilie OpHEHTHPOBAHO Ha pa-
LHOHAIBHOE MCMONBb30BaHHE €€ pecypcoB. MOXHO CKa3aTh, YTO FE03KO-
norus B Gosblieli cTeneHyn OCHOBaHa Ha ECTECTBEHHBIX HayKax o 3emie, B
TO BpeMs Kak MPHPOAONONb30BaHUE B Takoil jke creneHn Gasupyercsa Ha
3KOHOMHYECKHX HayKaX, HO B TOM H APYFOM CJIy4ae 3TO MEXIHUCLMIUIH-
HapHbIC HaNpPaBJICHHA, OTHOCAIIHECH U K €CTECTBEHHBIM, U K 00LIECTBEH-
HBIM HayKaM.

Hapsany ¢ noHatveM “akocdepa” CywiecTBYET ele HECKOJIBKO Mono6-
HBIX NOHATHH, ynorpebnseMbix B nurepaType. Kak npaBuno, OHH IJIOXO
onpeneneHsl, ¥ TPaHHLBI MEXKAY HUMH HEYETKH. ITO TaKue MOHATHA KaK
OKpY>Kalolas cpesia, NpUpoaHas cpeaa, reorpaduyeckas obonouka, 6Ho-
cdepa u ap. Iockonbky akocdepa 310 o6memupoBas obaactTh UHTErpa-
UMM NPUpPOAbI U OOllleCTBa, OHAa OTJIHYAETCA OT MOHATHA “reorpaduuec-
kas 000yioYka”, B KOTOPOM Ha MEpPBOE MECTO CTaBHTCA B3aHMOCBA3b M
B3aMMOZIEHCTBHE Pa3IMYHBIX MPHPOAHbIX cep, Wiu reochep (armocde-
pbl, ruapocdepsl, 6Hochepst u tuTochepsr).

BripakeHue “oKpyxaloillas cpena” ynorpebnsercs vaiie BceX APYrux nogoGHpIX no-

HsTuii. OHO BO3HHMKIIO B PYCCKOM fI3bIKE 171t 0603HAYCHHS MOHATHH, OTPXAIOWMX HOBLIE
IUIS HAYKH MEXIMCUMIUIMHAPHBIE 06/1acTH 3HAHUA, KacaloMeCcs B3aMMOOTHOLICHHH Ye-
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70BeKa € OKpyxalowei ero cpeaoit. EMy cooTBeTcTBYIOT: “environment” no-aHriuitcku U
no-¢paHLy3cky, “umwelt” no-nemenxy, “medio ambiente” no-ucnaxcky, “ambiente” no-
HTanbAHCKH. YacTo Bo3HHKaeT HEOOXOXHMOCTE 06pa30BaTh NpHIIAraTeIbHOE OT COBOCO-
4eTaHHA “OKpYxalolas cpeaa”. B pycckoM f3blke TEPMHHY “OKpyKalollas cpena’” u Tep-
MHHY “IKOJIOTHS” COOTBETCTBYET MpHIIAraTeNbHOE “IKONOrHieckuii”. ITo co3maer onpe-
JACNCHHYIO TyTaHHLY B IOHATHAX. B aHrIMiCKOM #A3bIKE CHUTyaUMs MNpOIUE: CIOBY
“environment” COOTBETCTBYET mNpunaratejbHoe ‘“‘environmental”, orauualoumeecs no
cMBICITy OT cloBa “ecological”, npoucxoaswero ot “ecology”.

Kak u sxocepa, TepMuH “okpyxkaioias cpeaa” nogyepkuBaeT B3aH-
MOOTHOILEHHA o0IIecTBa ¢ OKpYXKaloulei ero npuponoil. B ornuume or
akocdepsl, rAe OCHOBa — rinobansHas, a Ha ee 0a3e BO3HUKAIOT JIOKAJb-
HBIE 33JJa4H, SKOJIOrHYecKue npoOseMbl B IOHATHH “OKpyXaloiias cpeaa”
HOCAT CKOpee JIOKalIbHbIH XapaKTep, a U3 HHUX YXe BbICTPauBalOTCH IJIO-
6anbHele mpobinembl. Kpome Toro, B Ha3BaHuM “Okpyskawoulas cpena”
NPOCBEYMBAIOT MHTEPECH!, OPMEHTUPOBaHHBIE Ha YenoBeka. Yacto maxe
rOBOpPAT M NMHUIYT “OKpy>Karomas uenoBeka cpena”. Takum o6pa3om, MoHs-
THe “OKpY’Karollas cpeia” aHTPONOLEHTPUYHO, TO €CTh OHO CTABHT B LIEHTP
Halllero MHpa 4eloBeKa, 3a0bIBasg O TOM, YTO YENOBEK 3TO YacTh MPUPO-
abl. TepmuH “axocdepa” 6osiee HeiTpasieH WK faxke OHOLIEHTPUYEH.

Ecau npeacTaBUTh OKPY>KAIOLILYIO CPelly B BUAE ABYX OCHOBHBIX KOM-
TIOHEHTOB, €CTECTBEHHOr0 M OOLIECTBEHHOro, TO TEPMHUH “TIPHPOAHAs
cpena” OTHOCHTCS K MEPBOMY.

HHorna skocdepy 3emiin NpeacTaBiAIOT B BUAE TPEX OCHOBHBIX KOM-
NOHEHTOB: reocdepsl, TexHochepbl U courocdepbl, OTpaXKAIOLMX, COOT-
BETCTBEHHO, NMPHPOAHYIO, TEXHOTEHHYIO M OOLUECTBEHHYIO YacTH €AMHOI
cucreMbl 3emsis. Takoe neneHHe NMpPEACTaBIAETCS HECKOJIbKO WCKYCCT-
BEHHbIM, MEXaHHCTHYHBIM.

TepMmuH “reonoruueckas cpeaa”, uyaile ynorpebnseMblii B reosioruu,
OTpaXKaeT MHTEPEC M BOBJICYCHHOCTb 3TOH HayKH B TeOIKOJIOFMYECKHE
npo6JieMbl, 0COGEHHO B NMpPo6eMbl B3aUMOJECHCTBHUA BEPXHHX I'OPH30H-
TOB NHTOC(hEPbl H AEATENBHOCTH yenoseka. Otciona 6onee KOPpEKTHLIH
TEPMHH “IKONIOrHUecKas reoyiorus”.

B nureparype, B 0OCOOEHHOCTH MyONHLUMCTHYECKOH HM Hay4HO-
TIOMYJIAPHOM, YacTO MCMONb3yeTCd MOHATHE “Ouocdepa” B MPHIOKEHUH
KO BCEH COBOKYMHOCTH NMPUPOAHBIX ABJICHUI U NPOLIECCOB, B3aHMOJEHCT-
Bylolux ¢ obiectsoM. TepMuH “6Guoctepa” 6iimke BCero COOTBETCTBYET
MOHATHIO “npHpoAHas cpeaa”. OH MOMy4YHs LIMPOKOE pacrnpoCTpaHEHHE
6naronaps B.M.BepHaackoMy, KOTOpPbIH, HCMONb3yA €ro, CIpaBeNJHBO
MOAYEPKHBAJI TaKUM 00pa3oM HCKIIOYHTENILHYIO POJib XKHBOTO BELLECTBA
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B hopMHpoBaHHH U (YHKLMOHHMPOBaHHK 3eMiM Kak CHCTeMbl. OnHako
pOJib YeJIOBeKa B 3TOM TEPMHMHE B IBHOM BHAE He onpeneneHa. Kpome To-
ro, noHarue “Guocepa” yacro obo3HaqaeT TaKxke chepy KHBOro Belle-
CTBa KaK OJHY U3 reoctep 3emnu, Hapany c auTocdepoii, armochepoii u
ruapocdepoii, a myTaHula B OCHOBHBIX MOHATHAX HeXenareabHa. B aroit
KHHre, Kak ¥ BO MHOTHX APYrux ImyGnukauusx, cnoeo “Guocgepa” o6o-
3HayaeT OJJHy H3 reocep Jemin.

L.2. Bzaumo3zasucumocms 3Kocgpepst u obuiecmea

B OCHOBe CyLECTBOBaHHS OOLIECTBA JIEXKUT MCIONB30BaHHE PECYpCOB
akoc(epsl. OHH BKJIIOYAIOT Kak COOCTBEHHO NMPHPOJAHBIE PECYPCHI, TaK H
reo3kosioruyeckue “ycmyru”. K mepBpIM OTHOCATCS MOJiE3HbIE MCKOMae-
Mbie (HE(Th, Yroib, pyAbl pa3iM4HbIX METAJVIOB, APYyrue MUHEpaibHbIC
pecypchl), pecypchl 6nocdepnt (ypokal cenbCKOXO3AHCTBEHHBIX KyJib-
TYp, APEBECHBIE PECYPChi, PhIOHbIE, APYyrHe PacCTUTENbHBIE U XKHBOTHBIE
pecypchl), OYBBL, BOAA, BO3AYX U np. B pesynbrare npuioxkeHHoOro Tpy-
[la, MpHpoJia MpPEAOCTABIIET YSIOBEKY OCHOBHbBIE KaTeropu tosapoB. K
MX YHCITy TNpEXAE BCEro OTHOCATCA: MPOJOBOJILCTBHE, OAEXKIA, CTPOH-
TEABHBIE MaTEPUaANIbl, HCTMIONB3YEMbIE B MEULIMHE PACTCHUA, AUKHE Mpa-
POAMTENH AOMALUIHUX PACTEHU U )KUBOTHBIX H TIP.

K kateropuu reoskojorsueckux “yciayr”’ MOXKHO OTHECTH MHOTOYHC-
JIEHHBIC [MPUPOIHBIC MEXAHU3MBI U TMPOLECCHI, OObEANHAEMblE TOHATHEM
“cucTeMpl xu3HeobecneyeHus”. 10, HalpUMep, MEXaHU3MBbl €CTECTBEH-
HOH CaMOOYHCTKH MPUPOAHBIX H HPUPOAHO-TEXHHYECKHX CHCTEM OT 3a-
rpsA3HEHHs, U MPOLECCHI, MOLAEPIKUBAIOLIME Ka4eCTBO BOAB! M Bo3ayxa. K
3TOH XK€ KaTeropvH OTHOCATCS €CTECTBEHHBIE 3KOJOIMYECKHE CHCTEMBI,
oTIMualoLecs pasHoobpa3HbiM Habopom ycnyr. Hampumep, nechbie
9KOCHCTEMBI 3TO pe3epByap Ouosoruueckoro pasHoobpasus, 3to Gora-
TeHIIUH UCTOYHHK OMONOTHYECKHX PecypcoB, 3TO MoluHeimii daxrop
MOAAEPIKAHUS Ka4ECTBa BOABI U BO3AYyXa.

OnpIT NOCNEAHEr0o BPEMEHH MOKA3bIBAET, YTO OTHOCUTENBHASA BaX-
HOCTb U IPHOPUTETHOCTh OOBEKTOB MPUPOAOIOIBL3OBAHUSA MOCTENEHHO
CMeLlaeTcs OT MPHPOAHBIX PECYPCOB K Ie03KOJIOrHYeCKUM “yciyram™. B
JanbHelnieM Mbl 6yneM MOHUMAaTh MOJ CJIOBOM “pecypchl” Kak cobct-
BEHHO PeCypchl, TaK U 'e03KONOrHYECKUE “yCIyru”.

K kareropusam ycnyr MOKHO OTHECTH MPOLIECCHI CHHTE3a U JECTPYK-
LUMH OpPraHMYecKOro BeIUECTBA, MOJAEpP)KaHUE KPYroBOPOTa BOAbI
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(TMApPONOrHYEeCcKOro LMKIa), OTHOCHTEIbHO YCTOHUYMBLIA [UIs OAHHOrO
MecTa KJIMMaT, COXpPaHEHHE XMMHUUYECKOro COCTaBa aTMOCQEpbl, OYHCTKY
BOABI M BO3AyXa OT 3arpA3HeHHii, GOPMHPOBaHUE NOYB M COXPaHEHUE UX
YCTOHYHBOCTH, OMbUICHHE JUKHX M KYJIBTYPHBIX PacT€HMH, MOIJIOLEHHe U
HNETOKCUKALIMIO 3arpA3HUTENEH, HAKOTUICHHE U LIMPKYNSLMIO MUTATENbHBIX
It pacteHuii BemecTs (OHoreHoB). Crofa jke OTHOCHTCS M HAaC/IaKICHHE
NPUPOMO#, HCHIONIB30BAHHE €€ B KaUECTBE PEKPEallMOHHOrO pecypca.

Ha nepBbix 3Tanax CBOEro CyLIECTBOBaHHMS 4eJOBEK COOMpas IUIOMbI
9KOCHCTEM CYLIH (Jieca, CTenH, caBaHHbBI U Mp.), CbeA0OHbIE BOTOPOCIIH,
MOJUTIOCKOB, PakooGpa3HbIX U Ip., TOBHN pbIOy U OXOTHICS. DTO GBI ME-
puoll cobMpaTesbCTBA M OXOTHI, KOFJa YEJIOBEK 3aBHCEN OT PecypcoB
6uocepbl M IIA MONAEPKAHHA CBOETO YCTOHYMBOIO COCTOSIHHS HH-
CTHHKTHBHO JOJ/DKEH Obln AeHcTBOBAaTh, He Hapyluas 3TH Pecypchl, a Cy-
WIeCTBYS 3a CHET €XEerogHoro mnpupocta Ouomaccel. OXOTHHYbeE-
cobuparenbCckye, TaK e Kak U MPUMHTHBHBIE CKOTOBOJYECKHE H 3EMIIe-
JeNnpueckre THIBI XO3SHCTBa, HE BBIXOJMIM 3a MpeAenbl YCTOH4HBOTrO
HCIIONb30BaHUA pecypcoB OHOCdepbl U MPaKTHYECKH HE BIHAIM Ha ApY-
rue reocdepsl 3eMaH. s nponuTaHUs KaXKAOMY YelOBeKYy Hy>KHa ObLia
6onpwias Teppuropus. I1epBoOBITHEIE OXOTHHKHM M CKOTOBOJBI HCIONB30-
Banu He MeHee 100 kM /ues. TTpH 5TOM YeNOBEK eXXEIHEBHO JOJDKEH Gbl
MPOXOJUTE PacCTOSHKE, HAaHOObLIEE IO CPABHEHHUIO CO BCEMH IPYTHMH
JKHUBBIMM CYLIECTBAMH, YTO MPEAONPEAEIIWIO €ro SBOJIONMIO B HamnpasJie-
HHMH Pa3BHUTHS €r0 YMCTBEHHBIX COCOOHOCTEH.

ITo Mepe pocTa YHMCIIEHHOCTH HACENIEHHUS, XOTS U BECbMAa HEMHTEHCHB-
HOro, NPH TaKOM THUIE XO3fHCTBAa HEHM30EKHO BO3HHKAIM JIOKAJIbHBIE
9KOJIOTHYECKME KpPH3HCBI, KOrja Ha omnpelefieHHOHW Teppuropuu (MM
npuOpexKHOH aKBaTOPHH) YAOBIETBOPSeMbIe MOTPeOHOCTH YeNoBeKa yc-
TOWYMBO MPEBBILIATH €KErOIHO BO30GHOBISEMYIO 4aCTh GHONOrMYECKHX
pecypcoB. Kpusucel paspemanuch WM uyepe3 CHWXKEHHE MOTpeGneHus
NPHBLIYHOIO MpoAyKTa (rubesb 4acTH HaceNeHHs OT rojoAa, MHUIpaLUu
HaceJIeHHs], NOJIHOE WIIM YaCTHYHOE MEPEKSIIoueHHe Ha APYTYIO MHUILY M
p.) WM XK€ YeIOBeK HauMHaN notpebnath Gosblue, YeM AaHHAsA SKOCH-
CTeMa MOrjia YCTOHYMBO NMPOM3BOIAMTH, TPAHCHOPMHUPYS WM Jaxe Moi-
HOCTBIO Mpeobpasys 3KOCUCTEMY. DTO OTTAMMBAIO HACTYIJICHHE KpU3HCa,
HO Jefiajio ero B KOHEYHOM HTore Gonee cWibHBIM M Gonee katactpodu-
yeckuM. [IpHMepoM 3KONOrHYecKoro KpHM3uca Takoro THna ObLmH, BO3-
MOXHO, COOBITHS Ha NEPHrIALUMANBHBIX PaBHHHAX YMEPEHHOro mosca
EBpa3uu, Koraa 4e/oBeK, cnoco6cTBys HCUE3HOBEHHIO MAMOHTOB, JIMLIAJ
cebs TeM caMbIM MCTOYHHKA 6eIKOBOH, BBICOKOKATIOPHHHOM MULIH.
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JaneHeHwnit pocT ‘HaceneHUs W ero norpebHoctedi He Mor ObITh
obecneyeH NOCpeICTBOM OXOThI, PBIGHO# JIOBIIM H COGHPATENBCTBA: 3THX
PECYpPCOB CTajO HEAOCTATOYHO. JTO MPHBENO HacTh 4YelIOBEYECKOro o6-
IIECTBA K ONOMAIIHHBAaHHIO AMKHX J)KHBOTHBIX C MOCTENEHHOMN CeleKunei
HX NOPOJ M, CJIEIOBATENbHO, K MacTOMLIHOMY CKOTOBOICTBY, a APYTyIO
4acTh — BHayaJie K NPHMHTHBHOMY, HO 3aTeM KO Bce Gonee yCIOMKHSAIO-
meMycs 3emiieiesinio. TeM caMbIM 4eOBEK MepelieNl OT OTHOCHTENBHO
YCTOHWYHBOro MCMONB30BAHUA 3KOCGHEpBl, MAJI0 €€ M3MEHSIOLEro, K ee
npeo6pa3zoBaHHIO.

OtkpoiThie naHAWadTe! (CTENH, caBaHHbBI, NPEPHH, MYCTHIHH H MP.) B
OCHOBHOM OTHOCATCS K apUAHBIM 06/1acTaAM pa3HOi CTENEeHH 3aCyLTHBO-
cTi. B uX npeaenax HayanM BO3HMKaTh pacIUUPSAIOLIUECS OYard CKOTO-
BOZCTBA, B CHIbHOH CTENEHH MpeoOpa3ylolero MCXOAHbIC MMPHPOJHbIE
nanawadTel (M3MEHEHHE COCTaBa U COCTOSHUA PaCTHUTENBHOTO MOKPOBa U
COCTOSIHHA NOYBBI BCNIEACTBHE BhiNaca CKOTa, 3al/IaHMPOBAHHBIX WM €C-
TECTBEHHBIX MOXKapoB TPaBbl, U Np.).

3emienenbuecKuii THN Xo3saicTBa TpeOyeT GoNblero yBiaaXKHEHHs, H
NOTOMY OYarH 3eMjelc/HsA NMOSABUINCh Ha IPAaHMILIE JIECHBIX U OTKPBITBIX
NaHAWA(TOB, BHYTPH JIECHBIX TEPPUTOPHIi WM Jk€ B MHTPa3OHAJIbHBIX
naHawagTax (HanpuMep, PeuHbIX AONHHAX), CMOCOOCTBOBaBIUMX BO3-
HHKHOBEHHIO opowieHHs. [IpeBpaieHne NpHPOAHBIX IKOCHCTEM B MALHIO
—~ OCHOBHas JIMHMA TpaHCcGOpMalMH JlaHAWAdTOB NPH HEOpoLIaeMOM
semnenenuu. Ilpu 3ToM npoucxoasaT oveHe riybokue npeobpa3oBaHuA,
3aTparyBarollde BCe KOMMOHEHTDI laHaa¢TOoB.

[NosBneHre CKOTOBOACTBA H 3eMJIEACNHSA CTANO BaXKHEHIIUM COOBITH-
em, 6€3 KOTOpOro AanbHelllee pa3BUTHE YeIOBE4ECKOro obuiecTra 6b1I0
Obl MOMpOCTY HEBO3MOXKHO. B cpeaHem Ha oHOro yesnoBeka Mpu Mact-
OuIIHOM THIIE X03siicTBa HeobxoauMo npubausutensHo 10-100 ra kop-
MoBO# TeppuTopHu. IIpn noaceyHo-orHeBOM 3emieAenHy Iiolanb, J0c-
TaTO4Has Uil MPOKOpPMa OAHOro YesoBeka, He mpesbliinaer 10 ra. [nor-
HOCTb MCIIOJIb30BaHHs 3€MJIH TPH TPAJHULMOHHOM “OOBIYHOM” 3eMiele-
UM nopsaka 1 ra/den, a npu COBPEMEHHOM BBICOKOHHTEHCHBHOM 3eMJle-
Jenuu 3Ta BenMuuHa gocturaer 0,2 ra/yen. Takum obpaszoM, uucio mo-
neil Ha eauHuue o6pabaTbiBaeMOl MiowWaAM, HAY, HHBIMH CJIOBaMH, MO-
TeHUHaJIbHasA €eMKOCTb TEPPUTOPHH MOXKET ObITh yBETMYEHA.

Bo3HukiliMe CKOTOBOACTBO M 3eMiiefie/iHe TO3BOJIMIM BPEMEHHO pa3-
PELIHTb N€0IKONOrHUECKHIt KPH3HC, CBA3aHHBIH C NeGHULIUTOM 3€MENbHBIX
pecypcoB NpH ypoBHE TEXHONOTMM Mnpolwioro. B To ke Bpems yBenuye-
HHe NoTpeG/IeHNs YeNIOBEKOM pecypcoB GHocdepbl H HayaBleecs npeob-
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pa3oBaHHe eCTECTBEHHBIX JIAHAWAGTOB 3eMJIM CTA/H NEPBBIM, OYEHb CEpbe3-
HbIM LJaroM B CTOPOHY aHTPOINOreHHOro npeobpazoBaHus 3kochephl.

CrnenyolM Cepbe3HbIM 1IaroM B pa3BHTHH HEJOBEYECTBA, a TAKIKE U
B aHTPOMOreHHOM npeobpa3oBaHUK 3Koc¢epsl, CTalo obpalieHHe K pe-
cypcaM surocdepsl, a UMEHHO f06bI4a nMone3HbiX uckonaeMbix. CHavana
370 OBUIM METAJUIMYECKUe PyAbl, B OCHOBHOM JUIS M3rOTOBJICHUS OpYIUi
TpyAa, a 3aTeM BO Bce Oonblieii CTENEeHH W Apyrue mnojie3Hsie UCKormae-
Mble. Ponb mosme3HbIX MCKOMAaeMbiX IS uesioBedeckoro obluecTBa Bce
fonee ycuanBanace, Joias 10 Takoi CreneHu, uyTo Jo0bida ¥ UCTIONb30-
BaHHE IOPIOYMX MCKOMaeMbIX (HedTh, ras, yrojib) CTalIH OIHHUM H3 Kpae-
YrOJIBHBIX KaMHel COBpeMEHHO# 3KOHOMHKH, HO B TO XK€ BpeMS M OJHHM
U3 BaskKHEHIIMX HeOIaronpuaTHHIX (akTopoB COCTOAHMA IKOChephI.

Pa3BuTHE MPOMBILLIEHHOCTH CTAIO CJIEAYIOLIMM BaKHeHIIUM (akTo-
POM B aHTPOTNOreHHO#H 3BOMOLNH dKochepbl. [IpOMBILLTEHHOCTD HCTIONb-
3yeT NMpoxykThl nurocdepsl U GHochepsl, 00g3aTeNEHO HY)KAAeTCA B pe-
cypcax ruapocdepsl, H IPH OTCYTCTBHH CMELHANBHBIX MEPONPHATHH He-
n30€XHO BIHAET Ha 3arpAasHeHue armocdeps! u ruapocdepsl. Takum 06-
pa3oM, Bce reocepb! 3eMiIH CTAHOBATCA MOABEPKEHb! aHTPONOTCHHOMY
BJIMSHHIO U npeoOpa3oBaHuio. [lg nepuoja pasBUTHA MPOMBILIIEHHOCTH
OOBIYHO XapaKTEPHBI JIOKAbHBIE F€0KOJIOrHYECKHE KPH3HChI, CBA3AHHBIE
yaile BCEero ¢ TeéM, YTO BBIOPOCHI HHAYCTPHAIBHBIX OTXOAOB B BOXY WIH
BO3JyX MPEBOCXOJAT CAMOOYHMILAIOUIYIO CIOCOOHOCTh PeK WM MECTHbIX
BO3AYIIHEIX 6acceiiHOB.

JlokanbHble H pErHOHANBHBIE NPOMBILIIEHHbIE PEBOJIIOLIMH Yallle BCe-
ro CONMpPOBOXKAATMCH YPE3BBIUANHO TSHKENBIMH 3KONOTHYECKUMH NOCIHeEN-
crBusMU. K HUM OoTHOCATCS, HanmpuMep, JJOHAOHCKHE TyMaHbl, 3arps3He-
Hue Pelina u o3epa OpH, TsKenas IKONOrHUeCKas CHTyallHs B CTapomnpo-
MBILIIEHHBIX palioHax Poccun u ap. XynoxxecTeeHHas suteparypa XIX u
Hayana XX BeKa, COAEPHKHUT MHOTO NMPUMEPOB TaKUX curyaumii. JIokans-
HBIE F€03KOJIOrHYECKHe KPH3HChI BOSHHKAIOT H ceifyac. 3a nepHos Mexay
1953 u 1973 rr. o6beM NMPOMBILLIEHHOH NMPOAYKLMHK MHUPa YBEIHUMICS
6onee uem BTpoe, Wi Ha 6% B roa. Cronb OypHbIi pocT 6bUT BO3MOXEH
YaCTHMYHO 3a CHET MCTOLIEHHS MPUPOAHBIX PECYPCOB H 3arpA3HEHHS OK-
pyXaloLiei cpesibl, B OCOOEHHOCTH B pa3BHBAIOLIMXCH CTPaHaX.

Pa3BuTHE CENIBCKOro XO34HCTBA LWIO ABYMS MEpeceKaloLMMHUC MyTH-
MH, 3KCTEHCHBHBIM H HHTE€HCHUBHBbIM. C OJHOI CTOPOHBI, PaCIUHUPAIHCH
IUTOLLa/TH, HCTIONIb3yeMble MO/ MAIHIO M BBINAC CKOTa, C COOTBETCTBYIO-
MM Ty6okuM npeobpa3oBaHuem naHawagros. bonee nonoBuHbl cyum
3eMIM HaXOAMTCA MO, CEPhE3HbIM BO3JEHCTBHEM YeJIOBEKa B BHE Malll-
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HH, NacTOMII U JIECOB, BKIIOYEHHBIX B X03AHCTBEHHOE Hcnonb3oBanue. C
Ipyroit CTOpPOHbI, NPH WHTEHCHBHOM pa3BUTHH CENbCKOro Xo3sdiicTBa
pociia IUIoLaAbh OpOLIaeMbIX H OCYIUAeMbIX 3eMelb, YBEIMYMBAIOCh HC-
T0JIb30BaHHE CEeJIbCKOXO3AHCTBEHHBIX MAllWH, TPUMEHEHHE XHMHYECKHX
BELECTB, CTOIIOBOE copepxaHue ckoTa M mp.). COCTOSHHE HCIOJIb3Yye-
MBIX 3€Mellb BO MHOTHX CTy4asx yXyAWaloch BCICACTBHE 3PO3HH MOYB,
M3MEHCHHA UX XHMHYECKHX M (HM3HYECKHX CBOWCTB, 3abosaudBaHui M
np. OTH GaKkTOpsl U MPOLIECCHl MPUBENH K 3HAYMTENbHOMY Nnpeobpa3osa-
HuI0 naHAwadToB 3eMiH, U K U3MEHeHUIO GHocdepsl, ruapocdeps! U at-
Mocdepsl.

I'opona u comyTCTBYIOIIME HM HH)KEHEPHbIE COOPY)KEHMS, TakHe Kak
NPOMBILLUIEHHBIE 30HBI, CKJIaJibl, JOPOTH, a3POAPOMBI, MOPThI, OYUCTHBIE
COOPYIKEHHMS, CBAIKH H Np. NOCTENEHHO YBEJIMYHBAJIKCH B pa3Mepax H
HWHTEHCHBHOCTH CBOETr0O BO3JEHCTBHA Ha dKochepy, NPaKTHYECKH MOJIHO-
CTbIO Mpeobpa3ys Ha cBoed TEppHTOPHH NEpPBUYHBIC JIAHAIA(THEI B aH-
TPONOreHHbIE. ,

Ponb nesrenbHOCTH 4enoBeka B npeoOpa3oBaHUU 3Kocdepsl YBETHYH-
Bajach B Te4yeHHe nocnegHux 250 ner. ITO OTPa3UNOCh B POCTE YMCIIEH-
HOCTH HaceJieHHs MHpa W BaJIOBOIO MPOU3BOACTBa (pHcC. 1).

YenopeyecTBO B MPOLECCE CBOErO Pa3sBUTHA, NMPH HCMOJB30BaHHH
NPHUPOHBIX PECYPCOB, HAKOMMWIIO 3HAYMTE/IbHBIN KaluTal B BHAC HHXKe-
HEPHBIX COOpYXXEHHH (rOpOAOB, MPOMBILIUIEHHBIX U CEIbCKOXO3AWCTBEH-
HbIX TIPEANPUATHIA, NOpor, MOPTOB W Mp.), B BUAe o6pa3oBaHHBIX, 340pO-
BBIX M YMeJIbIX WICHOB O0OLIECTBa, B BUAE YMEHHS YNpaBJATh 0OLECTBOM
JAEMOKpaTHYeCKMMH MeTojlaMu. Beck nmerowuiics B Mupe KamuTaa MOX-
HO YCJIOBHO Pa3ie/IuTh Ha Y€Thipe OCHOBHBIE KaTErOpHH: NPHPOAHBIH Ka-
MHUTa, YeJIGBEYECKHH KaNHUTa, MPOM3BOACTBEHHO-(PUHAHCOBBIH KamnuTas,
coumanbHbiii (o6uecTBeHHbI) kanuTan. IlosaHee Mbi Gynem obcyxnarh
3TOT BoMnpoc Honee noapoGHo.

Veenuuusaioweeca ucnonvzoeanue uenosexom b6ozamcmeé sKocgepul
cghopmuposano npomueopeyue medxncoy NOCMIOSAHHO paACMywjum 6030eli-
cmeuem obwecmea Ha 3Kochepy u 02PAHUYEHHBIMYU PasMepamu 3emau u
ee pecypcos. Omo eavicHetiuee 06cmMoAMeNbCMEO CMasum Ha ROGECMKY
OHA npobremy evidicueanus yenosevecmea. OTCI0a Ha JAHHOM 3Tarle Bbl-
TeKaeT HeW30eXHOCTb rIo0aJbHOrO 3KONOTHYECKOro kpusuca. Yacre
CNEeLHAINCTOB CYHTAET, YTO KPU3KC Y2KE HACTYNHI, OTOMY YTO BO3HHKa-
eT AeUUMT NPUPOJHBIX pecypcoB (B IIMPOKOM CMBIC/IE 3TOrO Cjl0Ba) H
MMEIOTC MHOTOYHMCJ/IEHHbI€ CBHAETENbCTBA HApPYLIEHHS YCTOMYHMBOCTH
(romeocrasuca) skocdepni. MiMeercs Takoke MHOrO NpHMepOB rity6oKHX
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Puc. 1. PocT npoMBIIEHHOTO NPOH3BOACTBA M YUCICHHOCTH HACENEHUS MH-
pa. IToka3sarenu 3a 1900 r. mpunsaTet 32 100 %

nu3MeHeHuit reocdep 3emnu U naHmWadToOB ruaHeTbl. TakuM oGpaszoM,
MOXXHO TOJIaraTh, YTO KPH3KC yke HacTynui. Ha 3TOT cueT HeT enuHoi
TOYKH 3peHHs. J[pyrue CreLuaiucTbl BO3paXkaloT, rnojaras, YTo 4esioBe-
4eCTBO HailJeT MyTH He AOMYCTHTh KPH3KHCa, XOTA W COTMAacHbl, YTO NpH-
YHHbI KPU3KUCa OOBEKTHBHO CYLIECTBYIOT.

YesioBek 3HA4YHTENBLHO, H 110 Gonbuieii yacTH Gecco3HaTeNbHO, NPeos-
pa3oBan 3emiIi0 B pe3ysibTaTe CBOEi XO3AHCTBEHHOW AeATeNbHOCTH. B
0c06eHHOCTH GOJbILHE H3MEHEHHs IPOU3OLLTH U MPOUCXOAAT B MOC/EN-
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HHUE OECATHICTHA, MPHYEM OHH OXBATHIBAIOT KaK NMPHPOAHYIO, TaK H 06-

mecTeeHHylo cdepbi. K HanbGonee cymecTBeHHBIM, OOlIEIUIaHETapHBIM
M3MEHEHUSIM ClIeyeT OTHECTH:

eTpancdopmarto nanamadros 3emnu;

e3meHeHns ri06anbHbIX GHOreOXHMHYECKHX LIMKIOB BELIECTBA;
e3meHeHus ocobeHHOCTeH U pexxuma reoctep;

eCokpailileHHe GHONOrH4ecKoro pazHoobpasus.

OTH U3MEHEHHUA CTOJIb 3HAYMTENIBHBI, YTO [UI1 UX 0003HaueHUs B Ha-
YUYHOIi ¥ TIOJIMTUYECKOH TUTEPAType Ha aHTJIMICKOM A3bIKE BO3HHK M CTal
OOLUENPUHATEIM M OOLUEMOHATHBIM crieuManbHblii  TepMUH  Global
Change, uTo MOXeT ObITEL NepeBelIeHO Kak 21obanbHble usmenenua. boinee
JeTalbHblH aHAJTM3 3THX MPOLIECCOB BBINOJHEH B COOTBETCTBYIOLIHMX IJIa-
Bax y4yeOHHKa.

Htak, ocHOBHBIE OCOOEHHOCTH B3aUMOJEIHCTBUA YEIOBEKA U MPHPOIBI
3aKJTI0YAIOTCS B CIENYIOLIEM:

— CylecTBOBaHHE M pa3BUTHE YEJIOBEUECTBA OCHOBAHO HA MOCTOSH-
HOM HCIONIB30BaHUU NPHPOJHBIX pecypcoB 3Kocdepsl (OMONIOrHYEeCKHX,
NOYBEHHBIX, 3€MEJIbHBIX, BOAHbIX, MHHEPAJIbHBIX) U €€ IPOCTPaHCTBa, a
TaK)Ke €€ CUCTEM XKu3HeobecneueHUs (reo3KoNOrMYeCKUX “ycnyr’).

— B mpouecce cBoeil neATENTPHOCTH UeOBEYECTBO BO Bce Gonpiueid
CTENEHH BJIUSET HA CHCTEMBI JKH3HeoOecneueHHs 3eMIIH, TaKue Kak IJio-
GajibHBIA KPYTOBOPOT BOJbI BMECTE C MPHUPOJHON CaMOOYHILAIONIEH CTIO-
cOOHOCTBIO BOIOEMOB, aTMOc(epy C ee MOCTOAHHBIM XHMHYECKHM COCTa-
BOM M CIIOCOOHOCTBIO MOTJIOIIATh 3arpsA3HEHUS, MEXaHU3M oOpa3oBaHMs
NepBUYHON GUONOrHYECKOM MPONYKLMHM MOCPeACTBOM (OTOCHHTE3a Kak
OCHOBBI [TUTaHHs BCEX JKUBBIX CYUIECTB, BKJIIOYAs YenoBeKa, U Ip.

— B npouecce pa3BHTHS uyeliOBEYECTBA B3aHMOAEHCTBHE YeIOBEKA U
NIPUPOJBl Hayanoch B Npeaenax ouocgepsl, NpUILIO B ruapocdepy, npo-
JOJDKUNOCE B nuTocdepe, U, HAKOHeL, B aTMocdepe, OXBaTUB TEM CaMbIM
BCio dKocdepy. MHTeHCHBHOCTS M riy6MHA B3aMMONEHCTBUS MOCTOAHHO
ycunuBaloTcd. B 0coOeHHOCTH pe3Ko 3TO B3aHMOJCHCTBUE YBETHMYUBa-
Jloch B nocnenHue aecarwierns XX Beka. '

— HMcnonp3oBaHue NPUPOAHBIX PECYPCOB M CHCTEM XH3HEOOECTIEUeHUA
NPHUBOJMIIO K F€O3KOJIONMYECKHM KPH3HCaM, KOTAa MoTpeOHOCTH venoBe-
Ka MpeBbIlIaId UMEIOMKECS B AaHHbI MOMEHT pecypchl WIH KOTJa Bbl-
OpocChl MPOAYKTOB AEATEIBHOCTH YEIOBEKa B OKPY>KaIOUIYIO Cpely Ipe-
BHIILAJIK €€ CaMOOYHIIAIoUYo crocobHocTs. Takue yacTHbiE, WIH JIO-
KaJIbHbIE FE0IKONOrHYecKde KPH3HUCHI — HeusbexHas ocoOGeHHOCTh CHC-
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TeMBI B3aMMOOTHOLUEHHH MpPUPOJbl H YesoBeueckoro obuecrsa. Paspe-
IIEHHEe KPH3HMCOB MPHUBOAMT K YaCTHYHOMY MpeoOpa3oBaHmio reocdep
3eMiH H, clieaoBaTeNbHO, 9kochepsl. [Ipu 3ToM no Mepe pa3suTHs o01e-
CTBa H BOBHUKHOBEHHS I€03KOJIOTHYECKHX KPH3HCOB MPOMCXOLHUT MOCTe-
NEHHOe H, MO-BHAMMOMY, HeoOpaTHMOe HAKOIUIEHHE aHTPONOTEHHBIX
npeobpa3oBaHuii 3kocepsl.

— Pecypcb! 1 pasmeps! 3kocepbl, Kak H MOILHOCTb CHCTEM €€ JKU3He-
obecnieueHus, orpaHudeHsl. B To ke Bpems, NOTPeGHOCTH YeoBeYeCTBa
NoKa HenpepbiBHO HapacTaioT. OTCI0a BBITEKaeT O4YeBHIHAA Hen3bex-
HOCTb I7I06a/IbHOrO r€03KONOrHYECKOrO0 KpH3HCa, CBA3aHHOTO C MPOTH-
BOpeYHEM MEXIy OrpaHHYeHHbIMH pecypcaMH M pasmepamu 3eMiM H
BO3pPaCTAIOLIUMH MOTPEGHOCTAMHU 4enoBeka. [Ioka HeT OOIENPHHATOrO
MHEHHA 10 NMOBOAY TOr0, HACTYMHJI 3TOT KPH3UC, M elle Her. OHako
SICHO, YTO rJI00aNbHBIA re0IKOIOrHUECKH KpU3KC, Koraa Obl OH HH Ha-
CTyNHJ, — OJJHA U3 CaMBbIX CEPbE3HBbIX, 3 BO3MOXHO, U HaHWcepbe3HeMH1as
npo6ieMa U3 CTOALUHX Iepe]] YENTOBEYECTBOM.

L3. Cucmemnniii xapaxmep npobiem 2€0IK0nN02uu

CucreMa — BELLECTBEHHO-D)HEPreTHYECKash COBOKYMHOCTb B3aHMOCBS-
3aHHBIX KOMIIOHEHTOB, OOBEAUHEHHBIX NMPAMbIMH H 0OpaTHbIMHU CBA3AMH
B HEKOTOPOE, eAMHCTBO. ] eoakonozuueckue npobremsl HOCAM, KAK NPAdu-
a0, cucmemuwii xapaxmep. IIpexxae Bcero, 3170 BLITEKAET U3 TOro o6CcTOA-
TeJIbCTBA, YTO OHH CAMH — Pe3YJIbTAT B3aHMOJCHCTBHS CJIOXKHBIX CUCTEM, —
Kak reocep mMexay coboH, Tak U Mexay reocdepaMH U o6LIECTBOM, TO
€CTh OHH CYyTb CIUIaB €CTECTBEHHBIX, COLMAJILHBIX, SKOHOMHYECKHX U NO-
JIUTHYECKUX TpobiieMm.

I'e03KONOrHYecKHe CHCTEMBI 3TO, KaK MPaBHIIO, CIOXKHbIE CaMOpery-
nupyeMble M camoopraHusytouecs cucteMbl. CyLIECTBYIOT cucniembl
3akpeimule, KOTAa He NPOUCXOAUT OOMEH BELIECTBOM, 3Heprueii, HHdop-
Mauueii yepe3 WX BHELUHHE IPaHHLbl, H, HA00OPOT, cucmemvl OMKpbI-
mule. EcTecTBEHHbIE MPUPOJHO-TEPPHTOPHAJILHBIE CHCTEMBI (IKOCHCTE-
Mbl, TaHAWAThl) — KaK MpaBHJIO, 3aKpPbITEIE, C BLICOKOH cTeneHbio cHa-
JIAHCMPOBAHHOCTH MX KoMIOHeHTOB. [To Mepe yCHIEHHS aHTPONOreHHOro
BO3JEHCTBHA HX COATaHCMPOBAHHOCTh CHH)KAETCH, 3 CTENEHb OTKPBITOCTH
yBETHYHBAETCA.
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B npupone, a Tem Goniee BO B3aMMOAEHCTBUH 0OIIECTBA U MPHPOABI,
CYHIECTBYET GECUMCIIEHHOe MHOXKECTBO MPAMBIX M 0OpaTHBIX CBA3€i Me-
Iy KOMIIOHEHTaMH, NIalieKO He BCeraa Xopomo u3yudeHHbiX. [IpuBenem
npUMepsl NpAMoii U oGparHoit cBa3u. HepaBHOMepHOE HarpeBaHue 3eMiid
Ha pa3/MYHBIX LIHPOTaX BCJEJACTBHE HAKJIOHA 3€MHOM OCH K MIOCKOCTH
JBwkeHus 3emitd BoKpyr ConHUa BBI3BIBA€T MEPHAHOHANBHYIO LIAPKYJIsf-
o atMocgepsl. Ilpu 3ToM vem Gonblue HAKIOH OCH, TEM HEPaBHOMEP-
Hee HarpeBaHHe W, CJEe0BaTEeNIbHO, UHTEHCHBHEE LIMPKYIALUi. D10 npa-
Masi CBfi3b. A BOT NMpUMEp OTpHLATENbHON oOpatHO# cBa3u. H3BecTHo,
YTO YeM TeMIlepaTypa BO3AyXa BbILIE, TEM HHTEHCHBHeE (OTOCHHTE3.
OTO MPUBOAMT K YBEIHYEHHUIO MOJIOLIEHUS PACTHTENBHOCTBIO COAEpIKa-
mierocs B atMocepe yriieKMcIoro rasa, a 3HauuT, K yMEHbUICHHIO nap-
HUKOBOTO 3¢deKra, U, CIe0BaTEIbHO, B KOHEYHOM UTOre, K MOHIKEHHIO
TeMIIepPaTyphl BO3AyXa.

OtnuuuTenbHas O0cOOEHHOCTb SKochepbhl — HajJM4yMe rOMeoCTa3Hca,
TO-€CTh COCTOSIHUA BHYTPEHHEro AMHAMHUYECKOro PaBHOBECHA CHCTEMBI,
NOAJCPXKUBAEMOTO PErY;IAPHbIM BO30OHOBJIEHHEM €€ CTPYKTYp, BeleCT-
BEHHO-IHEPreTHYECKOro COCTaBa M MOCTOSHHOW (yHKLMOHANBHOH camo-
perynsaumen ee KOMIIOHEHTOB.

CoBpemeHHBIH aHrnuiickuit ¢punocod JI. JlaBnok npuBoauT ciemyro-
e npHMepbl romeoctasuca. ConeHoctb Boasl MupoBoro OkeaHa co-
ctaBiser 35 r/n, a mpu coseHocTH 60 1/ OCHOBHAA 4acCTh KJIETOK CyLie-
CTBOBaTh HE MOXKET. BbIHOC corneil pexaMu B OkeaH yaBauBajil Obl KOHLICH-
TpauMio cojled Kaxavie 80 MiH. sieT, eciin Gbl HE MPUPOJHBIE MPOLIECCHI,
BBIBOJSILME COJIM M3 OKeaHCKOH BoAbl. IIpH 3THX YCIIOBHAX OTHOCHTENb-
Hasg CTaOMJIBHOCTb COJNICHOCTH OKeaHa NMOAAEpP)KUBAETCA YXKe HECKOJBKO
COTEH MHJUTHOHOR JIET.

Coneprxanue kucnopona B armochepe okono 21%. Ilpu 16% asixanue
OCTaHaBJIMBAETCA, 4 APEBECHHA He ropuT. IIpH noBbIlIEHHH coaepIKaHUsA
Kucnopoaa fo 25% naxe BiaxHble jeca cnocobHbl ropers. Y B aTHX mpe-
Jienax KMCIOpoaAHas aTMochepa 3eMiH CyllecTBYeT ABa MHUIMapaa jieT!

3a nocneanue 3,5 mapa. ner uanyyenue ConHLa yBeTHUMIOCH Ha 30 %.
Ipu sTOM BCcneacTBue romeocTasuca skocepbl, ee TeIUIoBOi U BOAHBIH
OanaHChl OCTAIMCH B Mpefenax, cnoco6CTBOBaBUIMX HE TONBKO MOIAEp-
JKAHHIO XKH3HH, HO U €€ Pa3BUTHIO, TO €CTh €€ YIUBUTENLHON SBONIOLHH.

Eme onHMM npuMepoM romeocrasuca skocdepsl sBiseTcsa noanepixa-
Hue rnobansHoro Ganaxca yrmepona ¢ TouHocTsio 10 10 mpu reonoru-
yeckux MaciuTabax BpeMeHHM W ¢ TouHocThio 10 107 npu macmrra6ax
BPEMEHH NMOPAAKA HECKONBKUX ThICAY JIET.
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Hapsny co cBoiicTBOM romMeocTasuca, CyleCTBYIOT H ApyrHe CBOHCTBa
reO3KONIOrHYECKHX CHCTEM: cmabunvHocmb (OTCYTCTBHE WIH ObicTpoe
3aTyxaHue konebaHHii B cucteme), ycmotiyugocmsv (CnocoOGHOCTb BOCCTa-
HOBIIEHHUS TPEKHErO COCTOSHHSA CHCTEMBI MOC/IE €e BO3MYILUEHHS), ynpy-
2ocmb (cornmacHo kaHaackoMmy a3koniory b.Xosnuery, sTo cmnocoGHOCTB
CHCTEMBI MEPEXOAUTh M3 OJHOr0 YCTOHYMBOrO COCTOSHMs B JApyroe). B
6onee obuieM ciydyae MOXHO CKa3aTh, YTO IEOIKOJIOTHYECKHE CHCTEMBI
HNOAYUHSAIOTCA npunyuny Jle-Lllamenve: BHelIHee BO3AECHCTBHE, BBHIBOIS-
niee CHCTEMY M3 PaBHOBECHA, BHI3BIBAET B HEH MPOLECCHI, CTPEMSILUECS
oCnaGUTh pe3yJibTaThl 3TOr0 BO3AEHCTBHA. OTOT MPUHLMI, XOPOMIO H3-
BECTHBI XMMHKaM H (u3HKam, pacripocTpaHui B 1925 r. Ha reo3KkoIoru-
YeCKHe CHCTEMBI aMepHKaHckuit 6uodusuk u aemorpad A. Jlorka.

MHorue npouecchl B Ire03KOJTOTHYECKHX CHCTEMaX HeNuUHeliHbl, TO-
ecTh Majioe MNpupaleHue (akTopa MOXET MPUBOAUTH K HEMPONOPLHO-
HaIbHO GoNbIMM (WIH HEMPOMOPLUOHANIBHO MAaJIbiM) H3MEHEHHAM pe-
3yiapTaTa. BOo MHOrMX Cly4yasX B TMPHPONHO-OOIIECTBEHHBIX CHCTEMax
CYLIECTBYIOT nOpO2uU, KOTJa MPOHCXOAUT pe3Koe, HENpONnOpLHOHAIBHOE
BO3JI€HCTBHIO B JaHHbIii MOMEHT BPEMEHH M3MEHEHHE CBOWCTB CHCTEMBI,
B TO BpeMs Kak JI0 M I0CJie opora ocTaeTcs JIHHeiHas cBa3b. Hanpumep,
B 03cpax PEHHOCKaHAHH MOCTENEHHbIH POCT KMCJIOH peaKkLUuH cpelbl Bbl-
3bIBAa€T [UIaBHBIE H3MEHEHHS COCTOSHHUA 03€pa B CTOPOHY GOonbLIEro moj-
KHCIIeHMs. 3aTeM Npu omnpezneneHHo# BennuuHe pH (o6bruHoO 5,5) nmpouc-
XOJMT BBbIIC/ICHHE CBOOOQHOrO AMIOMHUHHSA, YpPE3BBIYAHHO TOKCHYHOIO
IV peIOBl M HEKOTOPHIX APYrHX MpeicTaBUTeNel BOAHOI (ayHBI, U co-
CTOSTHHE 03epHOii cucTeMbl npeobpaxaerca. [Ipu nanpHelimeM CHHXKEHHH
BeJMMuMHbI pH CHOBa ycTaHaBIWBaeTCs IUIaBHas peaklHs CHCTEMBbI Ha
BHEIIHHWE BO3MYILCHHUS.

B reos’konorum 4acto BCTpe4aeTcs TaKO# THMN CBA3H MEXIY BO3JeHCT-
BHEM M Pe3yJIbTaTOM, KOTJa MOCTeNeHHbIe, OTHOCHTENBHO TUIABHbIE BO3-
JEHCTBUA Ha CHCTEMY WIIH €€ YacTh MPUBOIAT K CTOJIb )K€ MOCTENEHHOMY
HaKOIJICHHIO U3MEHEHMI cocTossHUA cucTembl. Kaxaplii war Bospeiict-
BHH, XOTA ¥ HeGJIaronpHATEH AJIs CUCTEMBI, HO HE3HAYMTEJIEH; CTOJMb XKe
NJIaBHO HaKaIUIMBAIOTCA HeblaronpuaTHble H3MEHEeHHA. B TakoMm ciydae
HEBO3MOXXHO B TOYHOCTH YKa3aTh MOMEHT, KOra COCTOSHHE CHCTEMBI
ObUIO ellle NMPHEMJIEMBIM, @ KOrZia CTajlo yXe HernpueMiieMbiM. Takue u3-
MEHEHHs aMepuKaHCKuil couuonor M.I'nani| HassiBaeT nomzyvumu. Tu-
MHYHBIA NPUMEp TaKOro ABJEHUA — COCTOSHHE MOUBBI: JAErpajaluus Moy
BCJICAACTBHE 3PO3HH B OOJIBIUMHCTBE CITyyaeB MOCTENEHHa, KaKIbli IEHb
(MM roa) NMPUHOCHT HE3HAYHUTENbHbIE H NMOTOMY Majlo3aMeTHbIe W3MeHe-
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HHS, HO Yepe3 HECKOJIbKO AECCATHIIETHH MOciie Hayana CelbCKOXO3gHCT-
BEHHOTO OCBOEHHA KaKOW-THOO TEPPUTOPHH NPHPOAHOE IUIOAOPOIHE
TIOYBBl OKA3bIBAECTCH y)K€ HAMHOIO MEHbLIE MEPBOHAYAIILHOTO WM Jaxe
KatacTpopHueckd HH3KUM. [IpHMMepOB TakHX IUIaBHBIX BO3AEHCTBHIA,
NPUBOAALUMX K HEOJIaronpUATHLIM pe3yJIbTaTaM, Ype3BbIuaitHO MHOTO.

Pa3HOBHAHOCTBIO MON3YYMX IE€O9KOJIOrHYECKUX W3MEHEHHH ABJSETCA
TaK HasbiBaeMas ‘“‘xumuueckas 6omba 3ameonennozo Oeiicmeun’. bnaro-
Jiaps COCOGHOCTH MOYB U PBHIXJIBIX OTJIOXKEHUH yAepXHBaTh B CTabHIb-
HOM MM MaNoTOJBHXHOM COCTOSHHHM TOKCHYHbIE XHMHUYECKHE BELUIECTBA
HENOCPEACTBeHHbIE Pe3yJbTaThli 3arpA3HEHHs, NMOCTYMNAIOLIEro B MOYBY,
MoryT ObITh He BUAHBI. OXHAKO OTHOCHTENbHO HEOOMNBILKE, HO MPOAOI-
JKUTEJIbHbIE U3MEHEHHA XMMHYECKOr0o COCTOAHHSA 3KOCHCTEMBI MOTYT BbI-
3BaTh NMPOLIECCHI, NPUBOJALINE B KOHEYHOM UTOTe K BHE3ANHbIM BPECOHBIM
Bo3/ieicTBUAM. TIpH 3TOM BpeMs MEXIY NOCTYIIEHHEM XHMHYECKHX Be-
LIECTB B N€OIKOCHCTEMY M MX BHE3alHBIM BO3AEHCTBHEM MOXET ObITh
BECbMa NPOJOJDKHTENbHBIM, TO €cTh OoMba 3aMeUIEHHOrO JeiCTBUA Ha-
JILO.

TunuuHbIM NpUMeEpOM “xHMHUYeckod G0MObI 3amemieHHOro newcr-
BHA”, a TAKOKEe H “Moyi3y4eil re0sKOJIOrHvecKoil ferpajauun’, ABISETCA
noseneHHe HoHa amomuHua (Al7") B nouse. ANIOMHHMIT B IOYBEHHOM
npoduae HENOABHKEH, €CNM T0Ka3arelib KHUCJIOTHOW peakuud MOYBBI
(pH) npeBbiiaeT onpeeNeHHyO BeJIMUHHY. B cilyyae yMeHbLIEHHS Be-
auunHbl pH noaBHXKHOCTD aMOMHHUSA YBEIHYHBaeTCA. AHTPOIOreHHbIe
KHCJIOTHBIE OCaJIKH, BbINIajalolue U3 atMochepbl, HAYHHAIOT BIHATb HA
KHCJIOTHOCTh NOYBBI, COAEpXKallled WOH aNnlOMHHHA, HO MOKa3aTeNlb KH-
CJIOTHOH PEaKLMH OCTAETCA HEM3MEHHBIM, MOKa MOUBHI elle COJepiKaT 3a-
nac KaTHOHOB, WrpalolMX posib Oydepa NpoTHB yBeNUYUBAIOLIEHCS KH-
cinoTHOCTH. Tak npojomkaercs A0 TOH MOpbI, MOKa He HU3PaCXOAyeTcs
6ycdepHas cnoco6HOCTh MouBbl, Mocne yero pH pesko ymeHbluaercs,
MOH &JIOMMHHA CTAHOBHMTCS MOABH)KHBIM, BbI3biBas rubenb poiObl B 03e-
pax, yXyJuleHHe COCTOSHHUS JIECOB U [ipyrue HeOiaronpusTHblE reo3Ko-
aorudeckue 3¢ ¢eKTsl.

OueHb 4acTO M3MEHEHHs COCTOAHHS CJIOKHOM CHCTEMBI BO BPEMEHHU
NoJ, BIUSHHEM BHEIUHErQ BO3AEHCTBMS OMMCHIBAIOTCA (Ny4lle CKa3arb,
annpoKCHMHPYIOTCA) TaK Ha3blBAEMOH JIOTHCTHYECKOH KPHBOH, HMEIO-
et hopmy Gnu3kyro k S-o6pa3Hoii M oTpaxarolieii Mepexon OT OJHOro
YCTOWYHBOrO COCTOAHHA CHCTEMBbI K Apyromy (puc. 2). CaMbiM THIHY-
HbIM MpPHMEPOM SABJSETCA KpHUBasd M3MEHEHHA UYHCIEHHOCTH HaceeHHA
mMupa: cnabblit ¥ HeyCTOHYHBBIH POCT YKCia MOAeH Ha 3emiie, XapakTep-
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CocmosiHue o6bekma B

) Hazpy3ka
Ycroiiuveoe MepexoaHoe Ycrowuusoe »
cocrosiHue 1 COCTOsiHUEe cocrosHue 2

Puc. 2. Tunuanas nepexonHas (JIOTHCTHYECKan) KpUBas

HBIi JUI1 MCTOPHH 4eNioBevecTBa /10 Hauana XX Beka, CMEHWICH B cepe-
nuHe XX Beka ero pe3KMM pPOCTOM, 3aMEIJIAIOLIMMCS B HacTosALLee Bpe-
MS, C 0)KMIAeMBIM MPEKPaLICHHEM POCTa M BHIXOAIOM Ha OueHb ciaboe,
acCMMNTOTHYECKOE NpUpallieHue K cepefuHe chaeayiouiero Beka. [lepexon
OT OJHOrO COCTOSHHS CHCTEMBI K IpYromy, ONMHCBIBAEMBIH JIOTHCTHYe-
CKO# KPHBO#H, — YPE3BbIYaHO TUNHYHBIN NPOLIECC JUIS MHOTHX I'€03KOJO0-
FMYECKHX CHCTEM.

IloBeneHHe cHCTEM 3HAYMTENBPHO pa3M4yaeTcs B 3aBUCUMOCTH OT Mpo-
JOJDKMTENIBHOCTH Bo3JieiicTBHA Ha HUX (o X.béccemo, 'epmanus): '

TIponOMKHTENBHOCTE | Peaimus cHCTEMS! Ha BO3NEHCTBHE Tosenerne

Bo3aeHCTBHA CHCTEMBI
Quens Gonplras H3MeHeHHe HanpaBJAeHHOCTH OBomonus

) npouecca

Bonemas ' H3MeHenna cTpykTypoi cucteMsl | CaMoopraHusanus
ITpomexyTouHas Hi3MeHeHNns mapaMeTpoB CHCTEMBI | AJanTaius
Kpatkas Peaxuus o6patHo#t CBA3U OOpartHas CBs3b
OueHb KpaTKas Peakuust npsaMoii CBA3H ITpsmas cBA3b
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B reoskonoruu Mbl Mo)keM HabNIOAATH BCE MPHUBEAECHHbIE BbIILIE THIIBI
MOBEICHHUS MPUPOIHO-00ILECTBEHHBIX CHCTEM.

PaccmaTpuBas reoskosniorudeckde mnpoOsieMbl KakK CJIOXKHBIE JIOrH4e-
CKHE CHCTEMBI, MOXKHO CKa3aTb, YTO AJiS MOHHMAHHA U pelleHus npobie-
MBI MCClIe[IOBaHHEe B3aMMOJEHCTBUA MEXIY dJieMEHTaMH (TO €CThb uUccie-
0osanue cmpyKmypul CUCIMeMbl) BOXKHEE, YeM HCCIIE0OBAHHE CaMHMX KOM-
noHeHToB. Takoi moaxoxn ¢akTHUECKH TpagWLMOHEH AJA reorpaduu, u
TaKOM K€ NOAXOJ| XapaKTePeH AJI FE03KOJIOTHH.

T'eoaxonozuueckue npobnemvr no bonvuieti yacmu medxcoucyuniuHap-
not. TIpobGnemMa Bo3HHKaeT 4acTo Kak oOluecTBeHHas, HO KOPHHU ee JIeKaT
B BOMNpOCaX €CTECTBEHHOro xapakrtepa. [lns ee peuieHHs HeoGXoAMMO
MIPEANPHHATD OMNpe/ielieHHble NEHCTBUA B COLMaNbHON cdepe, U3MeHss
TEM CaMbIM NMPHPOAHBIE YCIOBUA, K KOTOPBIM, B CBOIO OYepe/ib, JOHKHO
npucnocabinBaTbCs 00IECTBO.

Hamnpumep, karactpoduueckoe CHIXKEHHE YPOBHSA ApajibCKOro Mops
NPUBEJIO K CYLIECTBEHHBIM YKOHOMHYECKHUM NOTepAM (MpeKpallieHHe phl-
60JI0BCTBa, 3aCO/IEHHE MOYB BCJIEACTBHE pa3sHOca cojlel ¢ oOHaKUBILIero-
Csl IHa BETPOM H JIp.) H UMEJIO O4YeHb 60MbILOH O61LECTBEHHBIH pe30HaHC.
[MapeHne ypoBHS MPOM3OLLIO B pe3ysbTaTe U3MEHEHHS COCTaBJISIOLIMX
ero BOAHOro OanaHca: BCJIE[ICTBHE pPa3BMTHS OpOLIEHHS PE3KO yMEHb-
IIKJICA NMPHTOK B Mope BoAbl AMynapbH ¥ Ceipaapbu. [Lis BoccTaHOBIe-
HHUa Gonee BLICOKOro, YeM ceifyac, ypoBHS Apajia HeoOX0AMMO TaKoe KO-
pEHHOE H3MEHEHHE COLMaNbHBIX YCII0BHid B 6acceiiHe, koTopoe OBl B KO-
HEYHOM MTOre CriocoOCTBOBAIO CHHXKEHHIO BOJONOTPeOIeHUS (CHH)KEHHE
JIOJIH CEJIbCKOrO HaceJieHHsl, H3MEHEHHE CTPYKTYpbl TIOCEBOB, NEPECMOTP
CTpaTerHy pa3sBUTHS CelIbCKOro xo3aicTea v mnp.). Takum obpasom, npo-
6nemMa Apana, BHellIHe BUAUMAs KaK €CTECTBEHHad, B OCHOBHOM IO Mpo-
HCXOXIEHHIO THIPOMETEOPONIOTHYECKas, a (aKTHYECKH COLHaibHas.
OHa yXOAMT CBOMMH KOPHSMH B COBETCKHi mepuoj pa3Butus LieHTpanb-
HOM A3MH M CBSi3aHa C OYeHb CJIOKHOM JKH3HBIO COBPEMEHHOTO o0IecTBa
HOBBIX FOCYAapCTB. Pasenurhb Takyto npobieMy Ha OTHENbHBIE, TIPHBbIY-
Hble HAYKH NPaKTUYECKH HEBO3MOXKHO, H PELIEHHE €€ MOXKET ObITb TOJIb-
KO Ha OCHOBE CHCTEMHOrO MoJXo0/a.

Bce obuemupoBbie reo3koioruueckie npodaeMbl MOXKHO pasfe/iuThb
Ha JiBe Gonbline KaTeropuu: npobaemer 2nobanvrele u npobremvl yHugep-
canvrvie. TnobanbHbie NpoGieMbl OXBATHIBAIOT BCIO 3KOChepy B LENOM,
HO MOTYT MpOSBJISATbCA MO-Pa3sHOMY B Pa3M4HBIX paHoOHaX MHpa. YHH-
Bepca/ibHbie Mpo6GaeMbl MHOrOKPaTHO TMOBTOPSAIOTCA, B OMNpeAe/IEHHbIX
moaudHKaLMsX, CKIaAbiBasch B oOLiEeMHpoByto npobiemy. Paspyuienue
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030HOBOTrO CJI0s 3eMJIH — XapaKTepHbIi npuMmep rinobanbHOH npobieMsl,
B TO BpeMs KakK Jierpanauus 1no4yB — TUNMHYHBIA NPHMEP YHHBEPCAIbHOM
npo6nemel. Takoe AeneHue yao6HO, NMOTOMY YTO CTpaTerHM pellleHHs
r00aNbHBIX M YHHBEPCATIbHBIX FEO3KOJOTHYECKHX MpobrieM pasivdior-
ci. B yacTHOCTH, B mepBOM ciy4ae ICHCTBEHHBIM METOAOM peELIEHHS
npo6ieMbl MOXKET GbITh MEXIYHAPOAHOE COTJIaLlICHHE, BBINOJIHAEMOE 3a-
TEM Ha HallHOHAJIBHOM YPOBHE, a BO BTOPOM CJIyyae 3a4acTyl0 AOCTaToY-
HO KOHUEHTPMPOBaTh NCHCTBHMA MO pellieHHIO NpodieMbl Ha JIOKAJLHOM
YPOBHE, HMes B BUAY pellieHHe OOLIeHaLMOHaIbHOH MM BCEMHPHOI 3a-
aqu.

OueHp GonbLIas TPYAHOCTh B PELICHHH MEOIKOJOrHYECKHX npobiieM
3aKJIIOYAETCs B TOM, YTO MPHUPOAHBIE PECYPCHI M MPOLIECChl Ype3BbiuaitHO
3aTpyAHHTENbHO, @ TO U HEBO3MOXKHO BBbIpasHTh B AEHEKHOU (opme, a
6e3 9Toro Henb3sd OLIEHMTH HCTHHHYIO CTOMMOCTH 3aTpaT # foTepb. Bos-
MOYKHO, HalpHMep, OLEHHTb CTOHMOCTb JPEBECHHBI B JIECY, HO 3Ta OLIEH-
ka OyAeT HaMHOTO H¥DKE UCTHHHOH CTOMMOCTH Jieca, KoTopast 10JDKHa Obl
BKJIIOYATh BEJIMYHWHY ¥ HHTEHCHBHOCTH €ro GHOJIOrHYECKON NMpOXYKLMH,
€ro BUAOBOE U saHAwadgTHOE 6Honoruueckoe pasHoobpasue, ero KiuMa-
THYECKHE M THAPOJIOTHYECKHE CBOMCTBA, KPAaCOTy M NMPHBJIEKATEILHOCTD
necHoro nanamadTa, posib JAHHOTO KOHKPETHOTO JieCa B TPAAMLIMOHHOM
MECTHOH XO3AMCTBEHHOH NEATENbHOCTH W MHOTHE ApYrue mnoKasaTelu.
be3 pelueHHs TakMX CHCTEMHBIX 3a/lay HEBO3MOXKHA MOJIHas OLIEHKa pe-
3yJIbTATHBHOCTH XO3SHCTBEHHBIX MEPOMPHATHi, 3aTparvBaloOLIMX OKpY-
JKAIOLLYIO Cpeny. ~

Ha HaunoHanbHOM ypoBHe, YTOObl 3HaTh HCTHHHOE COCTOSIHHE CTpa-
HBbl, He06X0IUMO, HapsAAYy C TPaAHULMOHHO BBINIOJIHAEMbIMU €KETOJIHBIMH
pacyeTaMH MaKpOIKOHOMHYECKHMX MOKa3aTeseH, TAKHX KaK BaJIOBOH Ha-
moHanbHbIi npoaykT (BHIT), yunTeiBaTh Takoke reoskonoruueckoe co-
CTOSIHME CTpaHbl, €ro npupaiieHus U norepu. OueHka “UCTUHHOrO co-
crosiua nporpecca” CLLIA, BoinonHeHHass OJHOM U3 UCCIEAOBATENLCKHX
rpynn, BKJIo4ajga (BecbMa npuONMKEHHO) TakHe (akTopbl KaK CTOH-
MOCTb 3arps3HeHHs OKpY>Kalolleil Cpelbl, MOTEPI0 MaXOTHLIX 3€Mellb,
pacxoioBaHUE HEBO30OHOBUMBIX PECYPCOB, AOJNrOCPOYHBbIH yuieps oOk-
pyXatouieii cpene, MOTepy NEpBUYHbIX JeCOB M mp. PacueTsl mokasainm,
yro B 1950-1973 rr. npoucxoaun poct “UCTUHHOrO” 3KOHOMHHECKOrO
coctosuus CILA, a ¢ Tex nop ¥ 10 HEAABHEr0 BPEMEHH NMPOHCXOAUT €T0
HEYKJIOHHOe CHWKeHHe. [Tono6HbIe MOMbITKH pacyeToB AeNanvio ¥ s
apyrux crpan (Hupepnangel, ®panuus, Ascrpanus, Kanapa), u 6butu
NoJy4eHbl OXOXKHeE pe3yJibTaThl (CM. Takoke pasaen 1V.6.).
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Jpyras TpyZHOCTb B PEIIEHHH re03KONIOrHYECKHX NpobieM B TOM, YTO
MHOTH€ LIEHHbIE CBOMCTBA M MpoLecchl B 3kocepe nMpUHaJIekKaT BCEM, a
3HauuT, HukoMy. K aToii kaTeropum oTHocATCA, HanpuMmep, atMocdepa,
rnoGanbHbIi KPyroBOpOT BOAbI H €ro OTAC/IbHBIE 3BEHBA, JIeca H MOYBBI,
€CJIM OHH KOJUIEKTHBHOTO WM O61eHalMOHAIBHOTO MOIb30BaHMUA, H Np.

Tapper Xapnun (CILIA) HasBan 3Ty cHTyauuIo “TpareaMeii Bceobiuero
noctoanus”. OH NMpUBOAMT clieAyiomuii npumep. Ha obmecTeeHHOM Tyry
nacerca N rpynn KopoB, KaKAas W3 KOTOPbIX COCTOMT H3 N roJioB, NpH-
Hajiexxaumx N xosseBam. [loka Bce KOPOBEI Ha JIyry noTpebsiOT TpaBy
B MpezieNnax ee roJ0BOro NMpHpocTa, CHTyauus yCToituuBa. 3aTeM OAHH U3
XO034€B pelllaeT yBEIHYHTh CBOE CTalO, COCTOALIEE H3 N KOPOB, HA ORHY
KOpoBY. J{/is Hero 3To 03Ha4YaeT 3aMeTHOe yBenuyeHue Gorarcrea (Ha 1/n-
Y10 4acTh), a [UIA JIyra B LIEJIOM MpUpalleHHe aHTPOMOreHHOro JaBJeHHA
coctaBHMT Becero quib 1/(n+1). Buas Takyio BEIrOAHYIO JUIS OTAEIBHOTO
JIMLIA CHTYaLHIo, APYrod XO3sHH NMpHHUMaeT NoAOOHOe pelleHHe, 3aTeM
TpeTHH, 4eTBepThIii, U Tak Bce N xo3seB. CyMMapHOe mpupamieHue aH-
TPOTOTreHHOr o aBjieHHs cTaHOBHTCA yxke N/(n+1).

PocT 4MCNEHHOCTH CKOTa MPOAOJDKAETCA, JaXKe €CIIH XO35€Ba MOHH-
MaloT, YTO MX JEHCTBHA BEeAYT K W3OBITOUHOMY KOJIMYECTBY KOpPOB, Mpe-
BBILIAIOLIEMY MOTEHLHAIBHYIO €MKOCTb JIyra, TO €CTh K MepeBbINnacy H, B
KOHEYHOM MTOre, K CHH)XGHHIO MpPOAYKTHBHOCTH Jjyra. IlepcoHanbHas
aTYHOCTh OKa3bIBaeTCs CHIIbHEE, YeM KOJUIEKTHBHBIM MHTepec. JloroBo-
PUTBCS O COBMECTHBIX AEHCTBHAX O HACTYIUIEHHS KPHTHYECKOTO CO-
CTOSHMA OOBIYHO He yZAaeTrcs, W MPOAYKTHBHOCTh JIyra HauWHaeT CHH-
KaTbcs, 3a4acTylo karactpoduuecku. MHoraa, Ho He Bceraa, ynmaercs,
HaKOHell, JOTOBOPHTBCA O COBMECTHBIX AEHCTBHAX, HO Y)K€ HE MO ONTH-
MaJIbHOH 3KCIUTyaTallMH JIyra, a Mo BEIXOAY U3 KPUTHYECKOH CHTyauuH.

ITpuBeneHHbIH BoILIE NPUMEP YPE3BbIYAKHO THIHYEH VIS MHOTHX reo-
9KOJIOTHYECKHX CUTyauuil. Ecnu He ynaercs HaliTH cTpaTeruio coBMecT-
HBIX AeHCTBHI HECKOJIBKMX XO3f€B Ha OJHOM JIyTy, TO HAaCKOJBKO CJIOXK-
Hee BbIpaboTaTh COrJIaCOBaHHYIO CTPATETHIO peILeHHs COBMECTHBIX 3a1ay
ans 3emnu B uenom!

Hrak, B reo3kosiorus BO3HMKaeT MHOTO 3aJlad CHCTEMHOIO XapakTepa,
OTIMYAIOLMXCA CNEAYIOIIHMH YepTaMH:

¢ B3auMopeiicTBHe ecTeCTBEHHBIX H OOLECTBEHHBIX MPOLIECCOB H 3a-
KOHOMEPHOCTEH.

e MeXIMCUHIIMHAPHOCTb 3afiay, TpeOyiollas WHTerpaLuH pasiivu-
HBIX HayK.
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e OGBIYHO CYLIECTBYET HE OJMH TNOJIb30BATENb Pecypca HWIH CHCTEMBI,
a HECKOJIbKO, TPHYEM 3a4acTyIO C Pa3iIHYHBIMH HHTEPECAMH.

e MHorue KpMTEpHH HOCAT Ka4Ye€CTBEHHBIH XapakTep H TeM Gosiee He
MOTYT HCYHCJIATHCS B ACHEKHOM BbIPOKEHHH. :

e OZHOBPEMEHHO BCTPEYAIOTCH ABJIEHHSA, XOPOLIO OMMCHIBAEMBIE KO-
JIMYECTBEHHO U TUIOXO OMHCHIBAEMBIE KOJIHYECTBEHHO.

e CocTosHHe CHCTEMbl WIH NpoOneMsl HE MOXET ObITh OMHMCaHO OA-
HHMM [IOKa3aTesleM, H HeoOXoAuMO pa3paboTaTh CHCTEMY re03KOJIOrHYe-
CKHX HHIMKATOPOB.

1.4. Kpamkaa ucmopus pazeumusn 2e0IKo102U4eCKUX 63211008

VYxke B apeBHOCTH (HIOCO(B HHTEPECOBAIHCh (PAKTHYECKH OTAEb-
HBIMH BorpocaMH reoakonorud. Hanpumep, ITnaron (IV B. o H.3.), pas-
MBILLIAS O B3aMMOOTHOWIEHHAX NPHPOAbI U 0blluecTBa, B YaCTHOCTH, 00
OrpaHHYEHHAX, HaKIaAbIBa€MbIX NMPHPOAOH, MpHIUEN K BBIBOAY, 4TO B
upeane I'peuns nomkHa uMetr He 6onee uem 5040 xo3siicTs. Kondpyuuit
u ero okpyxeHHe (V B. 10 H.2.) Ben yder GalaHca YHCIIEHHOCTH Hacere-
Hus KuTas v uMeromeiics 3eMiIH, TO €CTh Taloke NMOAXOAMIH K pa3paba-
TbIBAEMOMY B HACTOslIeE BpeMs TOHATHIO Hecylled crnocobHocTH (To-
TEHLHATLHOH €MKOCTH).

MepkanTimmctel (XVII-XVIII BB.) roBopuny, uro “He cnemyer ona-
caTbCs COMIIKOM OONBINOro 4YMcia rpaxjaH, NoTroMy 4ro 6orarcTeo |
CUa 3aKUTIOYEHBI B JIONSX .

IIpombininenHas pesomouus B EBpornie u passurue Kanuraausma npu-
BeJIM K OO BEKTHBHOH HEOOXOAMMOCTH Pa3BUTUS SKOHOMHUKH KaK HayKH, B
KOTOPOH CYLIIECTBEHHBIM Pa3/ie/ioM ABJIAETCSA UCTONb30BAHHE MPUPOAHBIX
pecypcoB. 3HaYHTEJIbHBIN BIJIAJL BHECIHM AHIIUIICKHE 3KOHOMMCThI, BIJIIO-
yasg A.Cmura u JI.Pukapno. Anam Cmut B cBoeM Tpyane “O GorarcTee Ha-
ponoB” (1776 r.) roBopui, uYTO Ntoei CBA3BIBAET B 06LIECTBO pasnene-
HHE TpPYJa, ABNAIOLIeeCsS BaXXKHEHIIUM GaKTOpPOM pPOCTa NMPOH3BOAMTEND-
HOCTH TpyZJa Kak mepseiiliero uctouHuka 6orarcrpa. J{pyrum cdakropom
pocTa MPOM3BOAWTENBHOCTH TPYyJa ABJIAETCA HAKOIUIEHHE KalMTana, To
€CTh MpeBbILIEHHe NMPOU3BOACTBAa Haja nortpebiaeHuem. [IpupoaHbiM pe-
CypcaM KaK MCTOYHHMKY GoraTtcTa o6LIeCTBa yAeasaa0Ch HEMHOIO BHHMa-
HHus. OZHAKO OCHOBHOE, BaXKHOE AJIA NMOHUMAaHUs Pa3sBHTHA Ie03KOJOTHH
NOJIOKEHHE 3aKJIIOYAIOCh B MPU3HAHHHM Toro, yto 3emus Gorara pecyp-
CaMH, Ha KOTOPBIX OCHOBBIBAETCH MPOU3BOJCTBO, H YTO BCETAa BO3MOXK-
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HO, B CJTy4ae HeJOCTaTKa Kakoro-iubo pecypca, 3aMEHHTb €r0 Ha APYroi.
Hesun Puxapno (1817 r.) nonaran, yro uenoBedeckas H3oGperaTesnp-
HOCTb M HAY4HBIM MPOrpecc HaAONro OTCPOYaT TO BpeMs, KOraa norped-
HOCTH HaceJIeHHs MPEB30HAYT UMEIOLIHECS NPHPOIHBIE PECYPCHI.

Tak Hayanace JIMHHA MHPOTNOHHMMaHMs, OCHOBaHHasA (pakTHUeCKH Ha
KOHYenyuu Heo2panuyeHHo20 6o2amcmea sxocgepoi.

Mexnay Tem cutyauus B AHrnud koHua XVIII B. 6pima kpuTHYECKOI:
YUCIICHHOCTh HAceNleHHWsl CTPaHbl, B 0COOEHHOCTH TOPOACKOro, GhICTpO
pocna, Crpoc Ha NPOJOBOJILCTBHE BO3pactall 6bICTpee ero NPoH3BOACTBA,
peanbHas 3apruiaTa najajia, UMINOpT NPOAOBOILCTBHSA BBIHYXKIEHHO YBe-
nuyuBancs. B 1798 r. 32-netHuii npoBUHUMAaNIbHBIHA cBsAlleHHUK ToMmac P.
MaibTyc aHOHHMHO OIMyGIMKOBaJI KHHTY “Occe 0 NpUHLUIAX HapOAOHa-
celieHus”, B KOTOPOK OH, OCHOBBIBAsCh HA TEKYLIEM OIBITE AHI/IMH, TO-
BOPHJI, YTO HaceJieHHe pacTeT ObicTpee, YeM NPOU3BOICTBO MPOMYKTOB
MUTaHus, U AanbHEAIINI SKCIOHEHUMANBHBIH POCT €ro YMCIEHHOCTH H,
clenoBaTeNbHO, ero noTpebHocTel, Hen30ekKHO NMPUAYT K NPOTHBOPEUHIO
C OrpaHHYCHHBIMHU TNPUPO/IHBIMH pecypcaMH. Tak BO3HHKIA Apyras Jiu-
HHUS MHUPOTIOHMMAaHHS, OCHOBAHHAs Ha KOHYenyuu OZPAHUYEHHOCMU pe-
cypcog sxocgepbl.

Iponomxkas 3ty auuuio, I.Munn nucan (1848 r.) o ToMm, yro npupoxy
HaJ0 3allMIIATh OT HEOrPAaHHYEHHOTO POCTa SKOHOMUKH, €CIIH MBI XOTHM
COXPaHHUTH 6J1arocoCTosHHE NIoAeH U NPEeAOTBPATHTh UX OOHHIAHHE.

Pa3suTHEe M B3auMozeiCTBHE STHX ABYX KpaiHHX KOHLENUMH U SBH-
JIOCh OCHOBOH TOrO HampaBjieHHs, KOTopoe GopMHpyeTcs ceifyac B BHAEC
rE0dKOJIOTHH.

AmepukaHckuii reorpad [Dxopax [lepkunc Mapui B mpouuioM Beke
ceirpan 60/bUIyIO pofb, B OCOOEHHOCTH B aHIJIOA3BIYHOM MHpE, B HCCIie-
JIOBaHHH [ESTEBPHOCTH 4ENOBEKa B €ro BO3AeHCTBMM Ha mpupoay. B
1864 r. on omy6nukoBan moHorpaduio “Yenosek u mpupona”(Man and
Nature). Ona 6511 Takoke U31aHa Ha pycckoM s3bike B IletepOypre B BH-
ae Toma B 586 cTpaHHL moj HasBaHueM “UenoBek W mnpupoma, WiIH O
BJIMAHMM 4YEJIOBEKA Ha H3MEeHeHHe (H3HKO-reorpadHyeckux YCIOBHM
npuponb!”. llocnennee, nocmeptHoe usnanue Boiwio B CLIIA B 1885 r.
TNoJ| Ha3BaHUeM “3eMilsi, 3MeHsdeMas neficTBusMHU uenoseka”. JI.I1.Mapm
6bUT OCHOBaTENEM CYLIECTBYIOLIEH N0 CEro BpeMeHH WIKOJbI reorpados,
(dakTHYeCKH OpUEHTHPOBAHHOM Ha BOMPOCHI r€03KOJIOTHH, B YHHBEPCHTE-
Te Knapka B mrrate Maccauyserc (CLLIA).

[Toxoxyto posib BO (paHKOA3bIYHOM MHUpE Chirpan GpaHIy3cKuii reo-
rpad Onuze Pexmo, BoimycTuBliKii B 1876 r. MHOrotomMHyto pabory “3e-
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Mg 1 moau”. OHa 6bUla Takoke NepeBeicHa Ha PYCCKHE A3BIK M Chirpana
3aMETHYIO poiib B poccuiickoM oOpa3zoBanuu nocnenHei yerseptu XIX B.

KmoueBoii ¢purypoii B Haykax o 3emne, JlomonocoBsiM XX Beka, ctain
Bnagumup UsanoBuu Bepuanckuii (1863—-1945). Ero Tpyasl, Kacarouiue-
CA B TOM 4MCJI€ U COBPEMEHHBIX BOMPOCOB I€OIKOJOTHH, HE MOTEPSIH
CBOEro 3HayeHus ¥ A0 cux nop. B.M.Bepnaackuii BHec QyHAaMeHTANIb-
HBIH BKJIAJ B TaKHE BOMPOCHI KaK YYeHHe O rinodanbHeIX GHoreoxuMuye-
CKHX LMKJIaX, O pOJIH >KHUBOTO BeIECTBa B (YHKLUHOHMPOBAHMH 3eMIIH
KaK CHCTEMBI, O HEATEJILHOCTH UYe/IOBEeKa KaK “Te0IorH4ecKoit” cuiel (To-
€CTh YK€ CPaBHUMOIi C APYrdMH OCHOBHBIMH NMPHPOAHBIMH (pakTOpamu).
OH yBuaen oObeKTHBHBIE TEHACHLIMH B HBMEHEHHAX NPHOPUTETOB B Hay-
Ke M nosroMy nucan, uyto “buocdepa sapnsercs OCHOBHOH 00/1acThIO Ha-
Y4YHOTO 3HaHHA”. BepHanckum passuto u Gnarogaps eMy CTajno LIMPOKO
M3BecTHO mpenokeHHoe J.Jlepya nonsTHe “Hoocdepa”, unM cpepa pa-
syma. Hoocdepa ecth cocTosinue B3auMOOTHOIIEHHI MEXTY YETOBEKOM M
NpUpoIoii, 61M3K0e K HACAIILHOMY. OTO MOHATHE CIIOPHOE, OHO MpPU3Ha-
€TCA HE BCEMH, HO €ro BBEACHHE KATAJIU3UPOBANO MpOrpecc pa3BUTHA
r€03KOJIOTHH.

B.M.BepHanckuit MHoro ObiBasi 3a rpaHHLeli U ObUT IOMTHOCTHIO B Kyp-
Ce COBPEMEHHBIX €MY JOCTH)KEHHMH Hayku. B 0cOGEHHOCTH BaXKHBIM Jyis
poccHHCKHX Hayk 0 3emJie 6bU10 ero TpexsieTHee npeGsiBaHue B EBpone B
nepBoi monoBuae 1920-x rr. OH yuTan nekuuu B CopboHHe, NoaaepKu-
BaJI CBA3H CO MHOTMMH IIPEACTABHTENISMH €CTECTBEHHBIX U (prnocodekumx
Hayk. B 1929 r. Ha ¢paHIy3cKkOM A3bIKe BbIlLIA ero kHura “Buocdepa”,
Ha KOTOPYIO CCBHUIAIOTCS A0 CHX MOp 3amajaHblie aBTophl. B nocneayrouue
JIECATHIETHS, KOrJa KOHTAKTOB MEXAY COBETCKON M 3amajHOM HaykoM
nouytd He Gbuio, Tpyasl B.M.BepHaackoro ceirpaid BaKHEHIIYIO pOJb
CBA3YIOLIEro 3BEHAa MEXIy STHMMH JIByMs BETBAMH MHMpOBO# Hayku. Ha
sToM dyHnamente B CoerckoM Colo3e B TeUEHHE TPeX-YEThIpEX ACCATH-
aetuit nocne BTopoli MHpOBOH BOIHBI pasBHBAIMCH MEXAWCUMILIMHAP-
HbIE UCCe0BaHus reorpapuyeckoii 0600UKH U ee B3aUMOOTHOILIEHU# ¢
IEeATENIbHOCTBIO YEJIOBEKA.

B te roast B CoBerckoM Coro3€ CIIOKWIOCH U YCHELIHO Pa3BHBAJIOChH
caMOOBITHOE HalpaBieHHe, HCCIENOBAaBIIEE TEOPETHYECKUE BOIMPOCHI
reorpaduydeckoii obonouku (JI.C.bepr, C.B.Kanecuuk, K.K.Mapkog,
A.A I'puropres, M.U.Byasiko u np.). 3HauuTenbHOe BHUMAaHHE Yyess-
JIOCh TaKKe BOIPOCaM B3aUMOOTHOIUEHHH HenoBeka U npupoas! (M.ILIe-
pacuMoB, B.A.Kosaa u ap.). Beayiuyro ponb B 3TOM Hanpas/lIeHHH HIrpa-
nu reorpadel. CoBeTckue yueHble ObUIM HA MUPOBOM YPOBHE H, B OIpe-

33



JEJIEHHON CTEeNEeHH, BeAyIMMH B ofylacTH McclieoBaHHA reorpaguye-
CKO# 060JIOYKH B LIEIOM H OTAENBHBIX reocdep 3emin.

B TO ke Bpems BOMPOCHI, HAXOAALIHECH Ha CThIKE €CTECTBEHHBIX U
obLecTBeHHbIX Hayk, He MOTIH He nonacth B CCCP B 30HY ecTkoro
uaeonoruyeckoro koHrpons. Hanpumep, o MansTyce MOXKHO 6bUIO rOBO-
PHTB TONBKO KaK O KpaiiHeM peakuuoHepe, Mpakobece. UTo kacaeTcs Mc-
cllejoBaHHUs B3aMMOOTHOLIECHHIA YeJIOBEKa U OKpYJKalolleil ero cpesibl, TO
BCleACTBHE Haeonoruyeckoro npeccudra B CCCP, o4eBuAHbIH NpHOpH-
TeT B 3TOH obnacTh ocrajcs 3a HayKoi, pasBuBaBlLlekcs Ha 3anazne. B
0COGEHHOCTH 3TOT pa3phiB Hayan ycuiaueatbes B 1970-1980-wie rr., ko-
ria K ToMy ke pe3ko o6o3Hauunock orcraBaHne Bocroka or 3anana B
HCIOJIb30BAaHHH KOMITBIOTEPOB A1 cbopa U 00pabOTKH AaHHBIX U MaTe-
MaTHYeCKOro MOJICITMPOBAHHS.

bypHoe sxoHOMHYECKOe pa3BHTHE MHpa nocie BTopoii MupoBoii Boii-
HbI NIPHBEJIO K CTONb XKe ObICTPOMY YXYyIIIEHHIO COCTOSHHS OKPY XKalOLIeH
cpenbl, B OCOOEHHOCTH B HHAYCTPHAJIBLHO Pa3BUTBIX cTpaHaX. OObEeKTHB-
HO BO3HHKJIa HEOOXOJHMMOCTh KaK pelleHHs JIOKATBHBIX 3KOJIOTHYECKHX
BOINPOCOB, TaK U MOHMMaHWs rnobanbHeIX npodnem reoskonoruy. B 1970 r.
UTaNbAHCKUA nNpoMbillyieHHUK Aypenno [leuyen coOpan rpynmy Bbi-
JAloUIMXCA yueHbIX, ¢unocodos, oblLecTBEHHBIX AedaTeneil ans obcyx-
AeHUA raobanbHeIX NpobieM COBPEeMEHHOCTH, KOoTopas Oblla Ha3BaHa
“Pumckuii kny6” (The Club of Rome).

INepBoe uccnenosanme s PuMckoro kiy6a Gbisio BRIMOJIHEHO MOJIO-
JbIMH aMEPHUKaHCKHMH yueHbIMU JleHHucoM U Jlonennoit Menoys B 1972 r.
non, Hasanuem “Ilpemenst pocra”. OHO OCHOBBIBAJIOCH Ha NPHHLIUAIH-
aJIbHO HOBOM B TO BpeMs METOAE, Ha3biBAEMOM rIOGANbHBIM MOJCTHPO-
BaHMeM. Menoy3bl ¢ Ko/leraMH MOCTPOMIH MaTeMaTHYECKYI0 MOZAEIb
MHpa, OTpa)KaloLyl0 OCHOBHBIE (aKTOPhl U Mpouecchl (GpyHKIMOHHPOBa-
HHg oOLuecTBa, U MPOAHAJIM3MPOBAJIH C MOMOIBIO MOJE/H P/l CLICHapHEB
rno6anbHoro passutus. OCHOBHOH BbIBOJ HX paboThl 3aKUIlO4aICsa B TOM,
4TO OECKOHEYHBIH POCT TAKMX OCHOBHBIX MOKa3aTesieii COCTOAHHS oOlLe-
CTBa KaK YMCJCHHOCTb HacelleHHs MHpa, 06beM NPOMbBILIEHHOTO U Celib-
CKOXO34MCTBEHHOrO NPOM3BOJCTBA, MCMONB30BAHUA TPHPOAHBIX Pecyp-
COB M Tp. HEBO3MOJXKEH, TaK KaK OH BCTyMaeT B MPOTHBOPEYHE C OrPaHH-
YeHHbIMH BO3MOXXHOCTAMH 3eMJId B MOMIOLIEHHH 3arps3HeHHi U obecne-
YEeHHH YeJIOBEYECTBa NMPUPOIHbIMH pecypcaMi. MIHBIMHU ClIOBaMH, KOJM-
4YeCTBEHHBIH POCT yenoBeyeckoro obLIecTBa UMEET MpEAEbl, H YEIoBe-
4eCTBO AOJIKHO U3MEHHTb CTPATErHIO CBOEro CYIECTBOBAHHS.

Kuura “Ilpemensi pocta” Gbuia nepeBeaeHa Ha AECATKH A3bikoB. OHa
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okaszayia 60nbLIOe BIMAHHE Ha MHPOBO33PEHHE MHOIHX MIOAEH H, B KO-
HEYHOM HTOre, Ha POpMHpOBAHHE IKONOrHYECKOM MONUTUKH pAfa rocy-
napctB. B CCCP oHa 6bina BeimyiueHa B 1970-x rr. THpakoM BCero JILIb
2000 sx3emmispoB nox rpudom “Ins cimyxeGHOro Nonb3OBaHUA”, U MO-
TOMY He GbLiIa TOrzia JOCTYITHa MaCCOBOMY YHMTATEJIO.

B 1992 r. Te ke aBTOpPbI, BOCIONB30BABLIKCEH TOH k€ MaTeMaTH4eCKOii
MOZENbIO, HO J00aBUB AaHHbIE 3a nociesHue 20 JeT, NpoaHaNu3HpoBaIH
Te e CLUEeHapHH, 4To H B 1972 r. O6HapykHoch, YTO OCHOBHBIE BBIBOABI
KHurH 1972 r. He U3MeHWIHCh, HO pabota 1992 r. NpoAEeMOHCTPHpOBAa,
YTO JKOJIOTHYECKas CHTyalus Ha 3emiie cTana euie Onmke K KpHTHYeE-
CKOM, ecni He KatacTpoduueckoif. Knura 1992 r. 6ei1a BecbMa TOYHO Ha-
3BaHa “3a npepenamu pocta”. Ob6e KHHIM nepeBeieHbl Ha PyCCKuM A3BIK
U u3gaHel B Poccuu B u3matensctBe MOCKOBCKOro rocyaapcTBEHHOTO
YHUBEpCHTeTa B Hayasie 1990-x rr.

OcCHOBHO#H HemOCTaTOK 00eux KHHr — 0000LieHHBIH (arperMpoBaH-
HbIH) 00IIEMHPOBOI OAXOA, HE YUHTHIBAIOLIHI PErHOHAJIBHBIE PA3JIHUMs
B ABJICHHUAX W npoueccax. Bo BTopoM aoknage Pumckomy kinyoy (1975 r.)
M.Mecaposuu u D.Ilectens oTpa3wiu B cBoell MaTeMaTH4eCKOH MOAEIH
MHpa OeJCHUE €ro Ha OTAEe/bHbIE perdoHbl. UX OCHOBHOM BBIBOJ 3aKUTIO-
YaeTca B TOM, YTO €CJIH OCTaBUTh MHPOBbIE 3KOHOMHMYECKUE OTHOLUEHUS
TaKMMH, Kakie OHHM ceHuac ecThb, TO CYUIECTBYIOUIEE pa3jUyHe MExIy
Pa3BHTHIMH H Pa3BUBAIOLIMMMCS CTPaHaMH OyeT yCHIMBaThCA. DTO TpH-
BeJleT K OTPaHHYEHHIO PHIHKOB COBITa H, B pe3yJibTaTe 0OpaTHOMH CBA3H, K
YXyALEHHIO 3KOHOMHYECKOTO COCTOSHHA Takxke W pa3BUThIX cTpaH. Ilo-
3TOMY NOMOUIb Pa3BHBAIONIMMCA CTpaHaM — B MHTepecax BCeX rocy-
JapcTB MHpa. JTa CTpaTerus He TONBKO HKOHOMHYECKas, HO B HE MEHb-
IIeH CTENEeHH M Ire0dKOJIOrHvecKkas, MOTOMY YTO OHa BJIMAET Ha MCIOJb-
30BaHUE NPUPOJHBIX PECYPCOB M 3arpA3HeHHe OKpyxkaroleit cpeasbl.

I'nobGanbHOe MoaenupoBaHWe chirpajo GONbUIYIO pOJib B Pa3sBHTHH
re0o3KOJIOTHYECKUX B3FJIAZOB, TAK KaK OHO MOKA3aJi0 B3aWMO3aBUCHMOCTD
MHOTHX TNPHPOAHBIX M COUHATBHO-?KOHOMHUYECKHX MpPOLIECCOB, a MOJy-
YEHHbIE C €ro NOMOIUBIO BBIBOJIBI (PAKTHUECKH SBHIIUCH OCHOBO#H JUIs pas-
pabOTKH 3KOJIOTHUYECKOH IMOJIMTHKH, B OCOOEHHOCTH Ha MIoGaIbHOM
ypoBHe. OHO NpPOJEMOHCTPUPOBANO, YTO JajibHeiilllee 3KOHOMHYECKOe
pa3BUTHE B TOM BHJE, KaK OHO CYLIECTBYET ceiiuac, HaXOAWTCs B riy6o-
KOM MPOTHBOPEYHH C COCTOSHHEM 3Kocdepbl, H MOTOMY HeOOX0AUMO H3-
MEHEHHe CTpaTeruy 4eioBedecTsa. Tak BMeCTe ¢ MPUXOAOM IobanibHOro
MBILUIEHHSA T€03KONOTHA U3 YMCTO HAYYHOTO HAMpaBleHHA CTaNla TAKKE U
061acThI0 00111ECTBEHHO-NOJIMTHYECKOH AEATENbHOCTH.
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B 1984 r. I'enepamsHas Accambies Opranusauun O6beaMHEHHBIX
Haumit npuHana peweHne o CO3AaHNH MEKAYHApOAHOH KOMHCCHH FIO OK-
py>kalolueli cpefie ¥ pa3BUTHIO, KOTOpas JOJDKHA Gbula MOATOTOBUTH CO-
otBetrcTBYIoMiA foknaa s OOH. KoMHccHs yueHbIX H 061eCTBEHHBIX
JeATened W3 pasHbIX CTpaH Mo mpexaceaaTenscTBoM r-ku I .X.BpyHT-
nana (Hopeerus) noaroroeuna noknaj “Haiue ob6mee 6ynymee” (1987 r.),
riepeBeieHHbIH Ha MHOTHE A3bIKH MHpa, B TOM uHcie Ha pycckuil. Oc-
HOBHOI1 BBIBOJ OKJIa/Ia: BBDKHBAHHE YEJIOBEHYECTBA BO3MOXKHO, €CIIH OHO
y)Ke ceiiuyac BCTaHET Ha MyTb OCYLIECTBJICHHMS CTpPAaTerHH YCTOHYHMBOIO
pa3BHTHS.

C Tex nop cloBocoYeTaHHe “yCTOHYMBOE pa3sBUTHE” CTaJl0, BEPOATHO,
CaMBIM YaCTO BCTPEYAIOLIUMCH BbIpOXKEHHEM B re0dKojioruu. Mel Gynem
HEOHOKPaTHO BO3BPALUATHCHA K BOMPOCaM YCTOWYHMBOrO pPa3BHTHA B IO-
CJIeAYIOLIMX IIaBax.

Bonburyio pone B nmoHWMaHHH npobJieM reoIKONOrdH U pa3paboTke
cTpaternu ux peueHus ceirpand Kongepenunn OOH, noceaimeHHbie
KII04eBbIM BompocaM coBpeMeHHocTH. B 1972 r. B Ctokronsme coctos-
nacb Kondepenuus OOH no okpyxatoieii yenoseka cpene. CCCP B neit
HE Y4acTBOBaJl MO CHIOMHHYTHBIM TNOJMTHYECKHM MPHYHHAM, HE HMEB-
IIMM Huyero obuero ¢ sxonorued. KoHdepeHuys HameTHna CTpaTeryio
pelIeHHs] SKONOrHYeCKUX MpobneM Ha r1o6aJpHOM M HALMOHATLHOM
ypoBHsax. OHa chirpajla OrpOMHYIO pO/ib B NMPU3HAHWM BAXXHOCTH M MpPH-
OPUTETHOCTH BOMPOCOB OKPY>KAIOLIEH cpebl Kak JUls pa3BUTHIX, TaK M
IUis pa3sBHBatolMXcs cTpaH. Ee pekoMeHaauusam B o6sacti okpyxkaroLiei
cpenbl (h)aKTHYECKH CIIENIOBAIM CTPaHbl MHpa B MOCJE/YIOLHE ABAALATD
ner. B pesynsrare CrokronsMckoit Kondepenuun 6wina cosnana Ipo-
rpamma OOH no okpyxatomeii cpege (FOHEIT) (United Nations
Environment Programme).

PosHo uepe3 20 ner, B utone 1992 r. B Pno-ae-Xanekipo cocrosnace
Kondepenuns OOH no okpykatoiueii cpeae U pazsuthio. [lo uuciy rnas
rocyapcTs oHa Obula camMoil MpeACTaBUTENBHOM U3 Becex KoHdepeHumi
OOH. B Puo 6bina npuHsaTa BceoObeMOias NporpaMMa JeiCTBUM, Tak
HasniBaemas “IToeectka aHs XXI Beka” (Agenda 21), a Taioke 6b1IH NOJ-
nucaHbl ABE BCEMHPHBIE KOHBEHLHH MO BaXKHEHLIMM BOMPOCaM IeO3KO-
noruun: KoHeeHuus 1Mo u3MeHeHHIo kinMaTta U KoHBeHuus no 6uonoru-
4yecKOMYy pasHooOpasuio. CoBpeMeHHble MEXXAyHApOAHbIE OTHOMIECHHS B
o6NacTH OKpY’KaroLLe cpeibl ¥ SKOJNOrHyecKas NOJMTHKA MHOIHX CTpaH

BO MHOroM onpenensiorcs peweHuamu Koudepenuun B Puo-ne-
XKaneiipo.
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BMecte ¢ TeM, OCHOBHBIE CBEPXJAOJIrOCPOYHBIE HANpABJICHHUs CTpaTe-
rum pa3putHs Ha Kongepenumn B Puo He obcyxnanuck, BCneAcTBUe, Be-
POATHO, HX AajbHEeH NMEepCreKTHBLI, HaxoaALelica 3a npeaenaMmu MHTepe-
COB MOJIMTHYECKUX ACATENEH, NeHCTBHA KOTOPBIX 3a4acTyl0 OrpaHHYeHbI
OOBIYHOI LUKJIMYHOCTBIO BEIOOPOB, TO €CTh 4—5 rogamu.

Benen 3a Kondepenuueit B Pro, 6bu1H mpoBeeHbl €lle HECKOIBKO
Kondepenuuit OOH, nocsleHHBIX M106anbHbIM npoGiemMaM: 1o Hapo-
JIOHaCEJIEeHHIO H Pa3BHTHIO, N0 COLIHAJIbHO-KOHOMHUYECKHM MNpobiiemam
Pa3BHTHA, N0 NMpobiieMaM XEeHUIMH, N0 npobJieMaM >KWHiia, 1o npobiie-
MaM MpPOJOBOJILCTBHA. DTH KOH(EPEHLIMH NPHBJICKIIH BHHMaHue obLect-
BEHHOCTH K J100aNbHBIM npobieMaM COBPEMEHHOCTH, B TOM YHCIIE K BO-
NpocaM reO03KOJIOTHH H MOBBICHIH YPOBEHb MOHHMAHHA MEKAMCLMILUIH-
HApHOCTH OCHOBHBIX I00anbHBIX Npobiiem.

B 1990-¢ rr. reoskonorus (XoTa 3a4acTylo TaK He Ha3biBaeMas) cTana
ob1rpHoi obnacTeio uccnenobanuii. Konnuectso my6nukauuii no sTum
BOMpOCaM, BBIXOAALIMX 3a rojl, YBEIHYHIOCh NO KpalHell Mepe Ha mops-
nok (To ectb B 10 pa3). [TosBunock MHOro rpynmnupoBOK W LIKON pa3iuy-
HBIX HampaBieHWid. OgHaKo COXPaHHIIMCh ABE NMPHHLMIHAILHO pas3jiny-
Hble JITHHH NIOHHUMAHHS CUTyaLMH: O/IHA, FOBOPALLAA O TOM, YTO PECYpChl
aKocepbl OrpaHHYEHbl, H, CIEAOBATENbHO, MpeAeibl BaJlOBOTO POCTa
CYUIECTBYIOT, U Jipyras, yTBEpxIalolas HeorpaHHYEeHHbIe BO3MOXKHOCTH
9KOHOMHYECKOTo pocTta Onaronaps 60rarcTey pecypcoB 3eMiu U TEXHU-
4ecKoMy Mporpeccy. Bmecte ¢ TeM, BO MHOTHX CTpaHaX MHpa yCHJIHJIAch
032604€HHOCTD I100ANBHBIM F€09KOIONHYECKHM KPHU3HCOM, MpPOSBEHUS
KOTOpPOIro PerHCTpHPYIOTCS Bce GonbLue.

HeomanbTy3naHCKOe HampaBjieHHE, MPOSBUBLIEECS B MEPBOM KHHre
Menoy3os 1 myGnukauusx APYrHX aBTOPOB, B OCOOEHHOCTH YCHIMIIOCH B
pe3yJsibTaTe MHOHEPHBIX paboT MO IKOJNIOrHYeCKOH SKOHOMHKE (TIpaBUIIb-
Hee CKa3aTh, [0 re0IKONOTHYECKOH IKOHOMHUKE), pa3BUBAaEMbIX B MOCIHE-
HHe roasl cneunanvcramu CILIA. Beinatoweiics ¢urypoh ssnsercs Xep-
MaH Jleiinu, paspabaTbiBalolunii TEOpETUHECKHE BOMPOCH B3aHMOOTHO-
IIeHUH HaceNeHUs M MOTpeOneHus pecypcoB, C OQHON CTOPOHBI, M Orpa-
HHYEHHOCTH Te€03KOJIOTHYECKHX pecypcoB — ¢ Apyroii. OH U ero Komieru
paboTaloT Hag 060CHOBaHHEM HEOOXOAMMOCTH pa3BHUTHs obulecTBa 6e3
COIPOBOX/AAIOLIEro pocTa 06beMOB MHPOBOH 3KOHOMHKH.

ITomumo Meiinu, B1ajg B pa3BuTHE MAeH nepecTpoHKH CTpaTeruy ye-
JIOBEYECTBA M Ppa3pabOTKy €€ KOHKPETHLIX MyTeH BHOCAT TaKHE aBTOPbHI
kak P.I'ynnana, IL.Epnux, P.Koncranua, U.Ceparenbaun, nb-Cepadu u
apyrue yuveHsle, >xusyuve B CLUA, a Ttaioke JI.Ilupc, paborarowmuii B
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Jlonpone. Xypuan “Okonoruyeckas skoHomuka” (Ecological Economics)
ABJISETCA IN1aBHOM TpuOyHOMH Mx uaeii. B Poccun k COBpEMEHHBIM MMoOCIie-
JOBAaTeIiM TOrO >K€ HampaeleHus MokHo oTHecTH B.I'.I'opiikosa,
K.C.JIocesa, H.H.Mouceesa, K.51. Konapatnesa.

CoBpeMeHHble TMpPEACTABUTENIM OPYroro HanpapjieHMs (yTBEpxKaaio-
IEr0 HEOrpaHHYEHHOCTh PECYPCOB) CICAYIOT TPAAHLMAM KJIaCCHYECKOM
9KOHOMHKH. [Iporpammuas myGnukauus “BceMupHas cTpaTterus oxpaHbl
npupoasr” (1980) u o6mupHas KonnekTHBHaA MOHorpadua “YcToiunsoe
passutue 6uocepsi” (1987), noarorornenHas nox peaakumeit ¥.Knapka
u T.Manna B MexnyHapoAHOM HMHCTHTYTE IPHUKIAJHOTO CHCTEMHOrO
ananusa (JlakceuOypr, ABCTpHA), MPH3HAIOT BO3MOKHOCTh COBMECTHMO-
CTH POCTa C YCTOWYHBBIM COCTOSIHUEM 3KOC(hepsl.

OueHb BaXHYIO pOJib B aHAIM3€ CTPAaTErHii HCMOJIb30BaHHA PECYpPCOB
U COXpaHeHHs yCTOHYHBOCTH Kocdepsl, a Takke B cOOpe H aHanHu3e Bee-
MHMPHBIX JaHHBIX 110 KPYTry BONPOCOB, KacalolIMXCH B3aMMOOTHOLIECHUH
reocep u obuecTa, Urpaer cosfaHHelid B 1984 r. B Bammnrrone Hn-
cTUTYT MHpOBBIX pecypcoB (World Resources Institute), BbINYyCKaIOLIMiA
JOBYXJIETHHE CHPAaBOYHHUKH MO COCTOSHHIO PECypCcOB M NMHOHEpHbIe pabo-
THI 110 BOMPOCaM CTPaTErHy UX HCMONB30BaHMS.

Ha pyGexxe 1980-1990-x rr., 6naronaps TeXHHYECKOMy mporpeccy,
TPH OCHOBHBIX TEXHOJNIOTHUYECKUX (paKTOpa: pa3sBHUTHE KOMIBIOTEPHOM
TeXHUKH, oOunbHas WHpopMauus o 3emiie, MOCTynaOWas U3 KOCMOca, U
CpEACTBA CBA3M, CNIOCOOHBIE ObICTPO NepeaaBaTh 3HAYUTENbHBIE MACCHBBI
JaHHBIX, — NPeONpPeNeTHIN BOZMOXHOCTb pa3paboTKH M OCYIIECTBICHUSA
MHOTOJIETHHX, MEXAYHAPOJAHBIX, ITOGaIBHBIX HAYYHBIX MPOrpaMM, Opu-
eHTHpPOBaHHBIX Ha Gosiee riybokoe nmoHWMaHHe 3Kochepbl H YBETHUH-
Balolleiics ponu obLiecTBa B 3TOH cHCTeMe ¢ Liejblo pa3pabOTKU peKo-
MEHJIaLH# MO CTpaTeruy YeaoBeuecTBa Ha Ombkaiiine JeCATHICTHS.

K HacTosumieMy BpeMeHH CIIOKWIHCH TPH KPYITHBIE B3aHMOCBA3aHHbBIE
MEXIyHapoAHbIE Hay4Hble NPOrpaMMbl, HUCCIECAYIOLIME pa3jIHvHbIe ac-
neKThl rnobanbHbIX M3MEHEeHHH. 1o MexayHapoaHas reocepHO-01o-
cpepras nporpamma, win MIBII (International Geosphere-Biosphere
Programme, IGBP), umeroias aeno B OCHOBHOM C MIOOAJIbHBIMKM FE€OXHMMU-
YeCKHUMHM M OuonoruueckuMu npobnemamu. Oto BcemupHas nporpamma
uccnenoanus wiuMara (World Climate Research Programme, WCRP),
OPMEHTHPOBAHHAA Ha TIPEMMYILECTBEHHO reo¢u3nyecKue acreKThl IJIo-
OanbHbIX U3MeHeHui. M 310 MexyHapoaHas rporpamMma ryMaHHTapHbIX
acmeKkToB (WIM YENOBEYECKOro HW3MEpeHHs) ro0abHbIX W3MEHEHHH
(International Human Dimension for Global Change Programme, IHDP).
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OO6mas uesp MporpaMM — NMOHATh MPUYHHBI M CYIIECTBO MIOOATBHBIX
M3MEHEHUH M [IaTh MPOTHO3 COCTOAHMSA 3KOcdepbl Kak OCHOBbI Ui pas-
pabotku ctpareruii yenopeyectBa. IIporpaMMsl HMEIOT MHOFO 30H CO-
NIPUKOCHOBEHHA M NMEepeKphiTHA. OHu ObUIH 3alyMaHbl KaK He3aBHCHMbIE
NporpaMMBbl, OTBEYAIOLIKE 3alIpOCaM B COOTBETCTBYIOMIMX 06nacTax 3Ha-
HMS, HO CTEMeHb MX KOOpPAWHALMH M B3aWMONPOHMKHOBEHHS pacteT. B
YacCTHOCTH, JeATeNbHOCThb, HasbiBaemas START (ab6peBuarypa aHriuii-
ckoro BblpaxkeHHa “CHcTeMa Mo aHaJlM3y, HCCJIENOBaHHAM M MOJrOTOBKE
KaJpoB B 06GacTH MIOGANBHEIX H3MEHEHWH™), MPUHAIIEKHT BCEM TPEM
YNOMSHYTHIM Bbillle IporpaMMaM. OHa OpHEHTHPOBaHa Ha yCHJIEHHE Ha-
Y4HOro MOTEHLHala pa3BHBAIOLUMXCA CTPaH M NpPOBENCHHE pEerHoHalib-
HBIX MCCJIeOBaHHU#i N0 npobGnemMaM ro6GanbHBIX M3MEHEHHH.

K koHiy XX cTonerus B MUpe NMOCTENEHHO HAYUHAET GOPMHUPOBATHCS
MEXAyHapolHas cHcTeMa HabmoAeHHs 3a cocTOsHHEM 3Kocdepbl U
yrnpagneHneM e1o. OHa COCTOHUT M3 ClIEAYIOIHX OCHOBHBIX GIIOKOB:

® cHCTeMBI II0GAIBHOrO MOHMTOPHMHIA 3a COCTOSAHMEM OKPYXKaroweh
cpensl;

® CHCTeMbl MEXIYHAPOOHLIX NMPOrpaMM MO HCCJIEAOBaHHIO INI0GANBHBIX
H3MEHEHHIHH;

¢ psna MEXIyHapOOHBIX KOMUCCHI Y KOMMTETOB 110 OLIEHKE Pa3In4YHbIX
reodKONOrHYecKuX npobyieM u BbIpaGOTKE COOTBETCTBYIOIIMX CTpaTe-
FHYECKUX PEKOMEHalHH,

e HaGopa MeXyHapOIOHLIX N€03KONOTrHYECKHX KOHBEHLHIA.
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I1. Ilpupoanbie paxkTopsl 3x0chephl
I1.1. I'eoccpepot u 3xochepa

Oxkocepa — OYEHb CIIOKHas mNpuUpoaHas cucreMma. Ilpu aHanu3e
CJIOXKHBIX CHCTEM, YTOOBI YIPOCTUTh KapPTHHY, BBIABMB B TO K€ BPEMs €€
HauboJiee CyLIeCTBEHHbIe 0COOEHHOCTH, MPHHMMAIOTCS Pa3/IH4yHblE KOH-
LeNTyallbHble MOZIEJH, NONYEPKUBAIOIIME T WIH HHbIE CBOHCTBA OPUIH-
Halia. MoJKHO, Haripumep, NpeaCTaBHTh 3Kocdepy kak Habop B3aHMOIIPO-
HHUKAOLMX chep, pasTHYArOIMXCS CBOUMH PUIHYECKUMU U XHMHYECKH-
MH cBolicTBamMH. MOXXHO paccMaTpvBaTh 3€MIIIO Kak €AHHOE, LeIbHOE
TEeNO, TO eCTh KaK Mu1aHeTy. MOXHO NpHHATH MOAENb 3Koc]ephbl Kak KO-
JIOrHYeCKOH CHCTEeMBI, COCTOALIEH U3 MHOTMX 3JIEMEHTOB, 00bEAHHCHHOM
NPAMBIMH M OOpaTHBIMH CBA3SMH MEXIY SJIEMEHTaMHU U XapaKTepH3YIo-
meiica cnenuduUyecKMMH YepTaMH SHEPreTHUECKOro pekuMa W Macco-
obmena. MoxHo paccmarpuBath 3kochepy Kak 3aKOHOMEpHbId Habop
TIPUPOAHO-TEPPUTOPHATIBHBIX KOMIUIEKCOB (nannamadgros). Kaxnpas mo-
JleJIb TIO3BOJISET FO-CBOEMY B3IJIAHYTh Ha 3Kocdepy, W KaxJasd HMeeT
CBOM NMPEUMYIHECTBA U HEAOCTATKH.

[Mnanera 3emis UMeeT APYCHOE CTPOEHHE, W 3TOMY COOTBETCTBYET
pacrpeseneHye IUIOTHOCTH BEIIECTBA, CIIAraloliero Spycel, Wiu reocde-
pbl. Uem 6mmke k LeHTpY 3eMIIH pacrnosioxkeHa reocgepa, TeM BbILIe €€
cpennss minotHocTh. CloxHee Bcero nocrpoeHa skocgepa — o0b6iacTh
B3aMMHOrO NMPOHUKHOBEHHUA M B3aUMoeHcTBUS atMocdepsl, ruapocde-
pbl, OHocdeprl U BepxHe# yactu nurocdepsl. MHoraa BeigensioT taxxke
kprochepy, unu chepy xonoaa, BKIIOYAIOLYIO JICAHHUKH, BEUYHYIO Mep3-
JIOTY, CHEXXHBIH MOKPOB, JIEAAHOH NMOKpoB BogoeMoB. Ha cyme Beigenser-
cq TaKoke nepocgepa, Wik cgepa nous. HenocpeacTseHHas NOBEpXHOCTh
3emnn oTnH4aeTcs Haubomnee COXKHBIM CTPOEHHEM M PEXHMOM, B OCO-
6eHHocTH Ha cyuie. Korma roBOpSAT O TEOIKOJIOTHYECKUX SBIEHHAX H
npobnemax, 0ObIYHO UMEIOT B BUAY HE BCIO TUIAHETY, a 3kochepy. B aTom
cMplciie OyneM yNOMHUHATh 3EMITIO U MBL.

He npeTteHays Ha BBHICOKYIO TOYHOCTb, MOXKHO CKa3aTh, 4TO 3kocdepa
HE MMeET YeTKHX MPaHML U NMPOCTHPAETCS Ha MEPBbIE AECATKU KUIOMET-
poB B atMocdepy W Ha NepBble COTHH METPOB B JUTOChEpy, BKIFOYasi B
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cebs MOMHMMO 3THX ABYX cdep Takke M Bclo 6Hocdepy, nenochepy u
MPaKTHYECKH BCIO ruapocdepy.
3kocdepa — LenoCTHaA, BHYTPEHHE CBA3aHHas CHCTeMa, obnajarommas
onpefielieHHOH YCTOHYHMBOCTBIO MO OTHOLIEHHIO KaK K BHYTPEHHHM IpoO-
LeccaM, Tak M BHEUIHUM Bo3aeiicTBUAM. OCHOBHbIC YE€PTHI NPOCTPAHCT-
BEHHOM CTPYKTYpbI 3KOC(hephI ClleyIoLIuHe:
e Dkocdepa mo popme 61u3Ka Kk LIapy;
e DOkocdepa TpexmepHa. Ha 3tom ocHoBaHa ofiienpunsaTas cucteMa
reorpaduyecKUX KOOpPAWHAT: IMMPOTA, OTCUHTHIBaeMas K CeBepy H
IOTy OT 3KBaTOpa, NOJIFOTa, OTCUHTBIBaeMas OT HYJIEBOTO MepelHaHa,
06b14HO TIpoBOAMMOro 4epe3 I'punBHY BOIM3M JIOHZOHA, M BHICOTa
HaJ CPEOHUM YPOBHEM OKeaHa;
o TloBepxHoCTb CymiH U okeaHa (“AHEBHAs MOBEPXHOCTH) — 3TO 30HA
HauboJBIIEro B3auMoAeHcTBUS reocdep;
o BepxHss 1 HIWKHSAS MPAHHLIBI SKOC(epbl pa3MbITBI;
e [loBepXHOCTH KOHTaKTOB MEXAY Pa3IMYHBIMH KOMIIOHEHTAMH 3KO-
cdepsl Hanbonee akTHBHBI. K HUM OTHOCATCA TaKH€ KOHTaKTHBIE 30HBI
Kak atMocdepa-cyia, atMocdepa-OKeaH, Cylla-OKeaH, MOBEPXHOCTH
paszaesna MexAy BO3LYIIHBIMH H BOJHBIMH MAacCcaMH C Pa3lHYHBIMH

CBOMCTBaMH ((QPOHTHI), FPaHULIBI MEXY PazIMYHBIMH KOJIOTHYECKH-
MM CHCTEMaMH (3KOTOHBI).

11.2. 3emna kax naanema. I'eodxonozuueckue cneocmeun

IMonoxenue 3emnn B ConHeuHolM cucteMe, ee pa3Mepsl, popma, oco-
OCHHOCTH IBIXKEHMH NpefONpeneaioT HECKOJIbKO OCHOBHBIX CBOMCTB
IUIAHETHI, B TOM YHCJIe OCOOEHHOCTH, BaXKHBIE C TOYKH 3PEHHA I'€03KOJIO-
THH:

a) 3eMia — IU1aHETa OTHOCHTENBHO Hebonbwas. [lnowane ee nosepx-
HOCTH cocTaiseT 510 MH. km’, U3 HEX cyia — 149 MaH KM%, a CBOGOAI-
HAas OT JIEAHUKOB Cyma — 133 MaH. kM’. DTo — BCe, YeM pacro/iaraer ue-
JIOBEYECTBO HE TOJIbKO ceryac, HO M B Oyayluem, /Ui CBOEro JajibHelilie-
ro pocta ¥ pa3BuTUiA. OrpaHH4YEHHOCTh MPOCTPAHCTBA M PeCypCOB, 3a-
KJIIOYEHHBIX B 3TOM MPOCTPAHCTBE, NPH BO3PACTAIOIIEH YHCIEHHOCTH Ha-
CeJieHMs MHpa M pOcTe €ro MOTpeOHOCTel, NMPUBOAAT K HEH3OEKHOCTH
BO3HMKHOBEHHS, PaHO HWIH MO3JHO, MIOGAJLHOTO Tre03KOIOrH4eCKOro
KpH3Hca.
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6) 'naBHBI HCTOYHHK DHEPTHH, HEOOXOAMMOH Wi (PYHKLIMOHHPOBa-
HuA 3kocdepsl, — 310 ConHue. [To3uums 3emMnn 1o oTHomeHuIo kK CoNHLY
ONTHMAbHA MO CPaBHEHHUIO C JPYTHMHM IUJIaHETAaMH: Hallia TJlaHeTa Joc-
taTo4Ho 6nu3Kka k CosHily, 4To6BI MOJMy4aTh OT HEro HeoGXOnMMOE KO-
JIMYECTBO SHEPIUH, ONpeAensiolleii MOYTH BCe OCHOBHBIE NMPOLECCH B
akocgepe. B 10 jxe Bpems, 3emiis He HaCTOJIBKO MpUGIIDKEHa K Co.rmuy,
4yTo6bl NONTy4aTh U3OHITOUHOE KONMHYECTBO SHEPTHH.

B) Ocb BpaleHus 3eMJIH HaKJIOHEHa noj yrjioM 66°33° k MiIockocTH
npwkeHns 3emun Bokpyr ConHua (TUIOCKOCTH 3KJIMITHKH). 310 06CTOS-
TENBCTBO OOYCJIOB/IMBAET H3MEHAIOLIEeCs B TEUEHHE rOAa HepaBHOMEp-
HOe pachpeiesieHHe COJTHEYHOM pajHalMH MO 3eMHO# MOBEPXHOCTH H,
TakuM 06pa3om, cMeHy BpeMeH roga. OHo obGecneuMBaeT TaKoKke pasivy-
HYI0 NMPOJO/KHTENILHOCTb CBETOBOTO JHSA U €€ BHYTPHIOZOBYIO H3MEHYH-
BOCTb B 3aBHCHMOCTH OT LIHPOTHI.

r) [Tapamerpb! ABHKEHHI 3eMIH U3MEHSIOTCS C ONpeieieHHOH NepHo-
au4HocThiO. Cpeay MHOTMX NMEPHOAOB BBIACIAIOTCA, HanpHMep, Bapua-
LMK cpelHel MpoAoKUATENbHOCTBIO 92, 40 M 21-23 ThIcAY €T, cBA3aH-
Hble C 3aKOHOMEPHbIMH H3MEHEHHSAMH TNapaMeTpoB IBWKEHHIl 3eMiH
(3xkcueHTpHCHTEeTa OPOMTHI, HAKJIOHA OCH BPALLEHHS MIaHETHl K FIOCKO-
CTH OpOMTBI, MPeLecCHH PaBHOAEHCTBHA). 3TO MPUBOAMT K NEPHOAMYHO-
CTH W3MEHEHHH reo3KOJOrH4eckoil 0OCTAHOBKH, TaKMX KakK MOTeIUICHHe
WIK NOXOJIOJAHHE KJIMMATa, MOBBILIEHHE WIH MOHWKEHHE YPOBHA OKea-
Ha, pa3sBHTHE WM COKpalleHue oneneHeHus W mp. IlepuoauuHocTs pas-
NUYHOH NPOAOIKUTENLHOCTH — OTJIMYHMTENbHAsA OCOOEHHOCTb MHOTHX
NIPHPOJHBIX ABJIEHUH.

n) ®opma 3emMau He COOTBETCTBYET B TOMHOCTH Kakoii-nubGo reomer-
puueckoii (pUrype, HO [ TEKyLIMX 33a7a4 F€OIKOJIOTHH OHA MOXET ObITh
annpoKkCHUMHUpOBaHa Kak wwap. OTcioja BbITEKAIOT ABa BAXHBIX CIIEACTBHUA.

Bo-nepBbix, wapooOpa3HocTe 3emiau obecneyrBaeT 3aKOHOMEPHOE
W3MEHEHHE OT JKBATOpa K MOJIIOCaM HHTEHCHBHOCTH COJIHEYHOTO H3Iy-
YeHHs M HaKalIMBaeMbiX 3a roJi CyMM COJIHEYHO#H paauauuH. 310 00-
CTOATENILCTBO — OCHOBHas NMpUYMHA (OPMHMPOBAHHA MPHUPOAHBIX 30H H
nauawagros 3eMiIH, TO €CTh TOro JlaHAWAdTHOro pasHooOpasHs, KOTO-
poe CTONb OTIIWYAET Hallly TUIAHETY OT JAPYTHX.

Bo-BTOpBIX, H3-3a 11apo0OpPa3HOCTH 3eMJIH IUIOLLAb TPOTIHYECKOH 30-
Hbl CYLIIECTBEHHO Oonblie yMepeHHoH, a TeM Gosiee nonapHO# 30Hb1. Ec-
JM pa3feNuTh 3eMITI0 MO TPHALATHIPAYCHBIM N0JIOCaM MO WUHMPOTE H 3a-
TeM CJIOXKHTb 006pa30BaBLIMECS MOJOCH CHMMETPHYHO OTHOCHMTEJILHO 3K-
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BaTopa, TO 00pa3yloTCs TPH OCHOBHBIE 30HBI: TPOMUYECKAsA, yMEPEHHAA U
nonspHas. [Lnowmany 3TUX 30H 3aMETHO Pa3NUYAOTCA:

HurepBan, rpagychl INHPOTHI 3oHa IMnomans 30HbI, %%
30° c. m. — 30° 10. . Tponuueckas 50
30°-60°c. m. 1 10. . YmepeHnas 37
60° —90° ¢. m. u10.01. TTonspHas 13

Cronp Gonblie pa3iM4Hs B IUIOIIAAM 30H YKa3biBalOT, MpPHU MPOYHX
paBHBIX YCJIOBHAX, HA OTHOCHTENIBHO 6osiee 3HaUUTENbHYIO IS [106a1b-
HOH 5KOJIOTMH POJIb NMPOLIECCOB B TPONHYECKOH 30HE U HAUMEHBIIYIO — B
HOJNIAPHOM 30HeE.

I1.3. Dnepzemuueckue u eeujecmeennbvle ocobernocmu IKochepsl

Haubonee xapakTepHbIMH OCOGEHHOCTAMHM JIIOGOM CIIOXKHOM NMPHPOJ-
HOM CHCTEMB! ABJAIOTCA €€ IHePreTHYECKOe M BELIECTBEHHOE COCTOSHHE
U pexkuM. B 3ol cBA3M BakHeHIIUMH (akTOpaMu, ONpeesAIOMMH pe-
UM M DBOMOLMIO 3Kochephl, ABNAIOTCA ee TEeIoBoii GanaHe u riobanib-
HbI€ L[UKJIBI BELIECTBA.

11.3.1. Tennoesoii 6ananc 3xocgepor

ConHue — riaaBHBI HCTOYHHK SHEPrud, KoTOopas Heobxoauma ais
($yHKuUKMOHMpPOBaHUA 3Kochepsl Kak cHcTeMbl. Ofliee KOJIHYECTBO COJ-
HEYHOH DSHEPruH, [OCTHralolleH BepxHel armocdepbl, COCTaBIAeT
5,49-10% JoxoyJieit 3a roa. IIpu 5TOM NOTOK CONMHEYHOM paaHalvH BeCbMa
Maji0 U3MEHAETCS BO BpeMeHH, obecrieyuBas YCTOMYMBYIO SHEPreTHKY
TaKHX OCHOBHBIX MPOLIECCOB 3KOCGEpBHI, KaK, Hanmpumep, obwas LUpKy-
nauUs atMocdephbl M OKeaHa, BHIBETPUBAHHE M JEHYJaLUd BEPXHUX rOPH-
30HTOB JUTOChEpDI, rIobanbHble GHOreOXHMMHUECKHE LIMKIIbI BELIEeCTBa,
obpa3oBaHue nepBUUHOM 6Honoruueckoit npoaykuuy u np. B yactHocTH,
3aTpaThl COJTHEYHON 3HEpPrHH Ha HCNapeHHe BOIbI C MOBEPXHOCTH OKea-
HOB W CYWIH OMpPEACAIOT OAWH K3 OCHOBHBIX MEXaHU3MOB CHCTEMBI —
rnoOasnbHbli THAPONOrHYECKHUH LIMKII, HITH KPYTOBOPOT BOJBI.

3ameTuM, UTO JpYrofi HCTOYHHK HEPrHH 3Kocdepbl — MOTOK M3 Help
3emiun K ee noBepxHOcTH — B 20—30 TeICAY pa3 MeHbLIE, YEM TOCTYIUIe-
HHe 3HepruH ot CoHLa, XOTS 3TOT NOTOK BCE )K€ BECbMa 3Ha4YHTEJIEH.
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JUna cpaBHEHHMs yKajkeM, UTO YeNIOBEK MCMOJb3YeT ceifuac Moyt Ta-
KO€ K€ KOJIMYECTBO SHEPTrHH, KaK M MOTOK M3 HeAp 3eMin. 3TO WUIOCT-
paLius TOro, 4TO PoJib YENIOBEKA yiKe COU3MEPUMA C KPYNHBIMH NPHPOA-
HBIMH NIPOLIECCAMH.

CosHe4HyI0 3HEpruIo, NPUXOAALLYIO K BepXHeii rpaHuie atMocdepsl,
MOCTHFAIOT 3aTeM CJIOXKHBbIE npeoGpasoBanus |. OHa YaCTHYHO:

a) pacceuBaeTcs B atMocdepe,

6) oTpaxkaeTcs OT Hee B MHPOBOE MPOCTPAHCTBO,

B) AOCTHraeT MOBEPXHOCTH 3eMJIH.

B cpennem nns 3emau nouTH MOJOBHHA CONHEYHOH pajiMalliy, NpH-
XOJflleHl Ha BEPXHIOK rpaHHLy aTtMocdepbl, JOCTHraeT MOBEPXHOCTH
OKEaHOB H CcyllH. B cBolo ouepesp, 3Ta [0S COTHEYHOH SHEPruu:

a) OTpayKkaeTcs OT MOBEPXHOCTH 3eMiu B aTMocepy U 3a ee npeaensl,

6) HarpeBaeT NOBEPXHOCTh MOYBbI U OKEaHOB,

B) PacXOAyeTcs Ha UCTapeHHe BOAbI.

C ToukM 3peHMs 3HepreTHyeckoro GanaHca, skocdepa — OTKpbITas
CHCTEMa, MOTOMY YTO NMPOMCXONUT CBOGOAHbLIH 0OMEH sHeprueii uepes
rpaHulbl cMCcTeMbl. HecMOTps Ha 3TO, NPUXOAHBIE H PacXOIHBIE YacTH
SHepreTHueckoro Gromkera skocdepbl B Bbicouaiied crenenn cbanaH-
cHpoBaHbl. Jkocdepa MolyyaeT U TepseT OAHHAKOBOE KOJIMYECTBO JHEp-
CHH, YTO yJIEP>KHBAET €€ B OTHOCHTENIbHO CTabHIbHOM TEPMHYECKOM CO-
crosHuH. JlonroBpeMeHHble W3MEHEHHs TemnoBoro GanaHca skocdepsl,
KaK €CTECTBEHHbIC, TAK W aHTPOMNOreHHbIE, BECbMa MaJibl 110 CPABHEHHIO C
OCHOBHBLIMH KOMIIOHEHTaMH TeroBoro 6anaHca, HO HMEHHO 3TH U3MEHe-
HHS ONpENeNAIOT BEKOBbIE MoGabHble H3MEHEHHA KJTMMaTa.

B paznuyHbIX 30HaX MOBEPXHOCTH 3eMJIM MPHTOK pPaJHalMH HE COOT-
BETCTBYET €€ OTJaue, TaKk YTO paAHaLMOHHbIH OanaHC OKa3bIBaeTCA WIN
MOJIOKHTEbHBIM, WM OTPHLATENbHBIM, B MOJHOM COOTBETCTBHH C OC-
HOBHbIMH reorpaMueckKMMH 3aKOHOMEPHOCTAMH. TeruloBoe paBHOBECHE
3€MHOI MOBEPXHOCTH MOAJEP)KUBAETCA MEXLIHPOTHEIM OOMEHOM 3Hep-
rueii nocpeACTBOM riio6anbHOM LIMPKYIsLMK aTMOChEpBI, a TaloKe U OKea-
Ha. AHTPONOreHHble U3MEHEHHS TeroBoro GajaHca B OTAENbLHBIX TOYKAX
WJIM TEPPHTOPHAX (aKBaTOPHAX) MOTYT BbI3bIBaTh H3MEHEHHS B LIMPKYJIs-
LMK aTMOCc(epsl C COOTBETCTBYIOLIMMH BO3JEHCTBHAMH Ha KJIMMAT.

! Bosiee neranbHble, KONMUYCCTBEHHLIE NMOKA3aTeNM TEmnaoBoro Oananca 3emau B HEAOM,

armocdepsbl U NMOBEpPXHOCTH 3eMiM MOXHO Haiiti B yueGuuke C.I1.Xpomosa u M.A.ller-
pocsaHua “Mereoposiorus K knumaronorus”. M.: Haa-so MI'Y, 1994. C. 241-244.
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11.3.2. I'nobanvnvie yuxnv: sewecmea

Yro kacaercs oOMEHa BEIECTBOM, TO OH TaKKe MPOMCXOIMT 4epe3
rpaHulibl 5Koc(ephl, HO HHTEHCHMBHOCTh OGMEHa MO CPaBHEHHIO C MOTO-
KaMH BellleCTBa BHYTPH CHCTEMBbl HHYTOXHO Mana. M3 xocmoca, ckBO3b
aTMocepy Ha MOBEPXHOCTb 3eMJIM BhINAJaeT NMpuMepHO 40 MIH. TOHH
METEOPHTHOro BeuecTBa B rof. Ilpoueccel oOMeHa BELIECTBOM BHYTpH
akocdepbl OTIIHYAIOTCA 3HAYUTENBHO GonbinMHU pasMepamu. Hampumep,
PEKH MHpa BBLIHOCAT B OKeaHbl OKOJIO 20 MJpA. TOHH HAHOCOB B IOJl, HJIH
B JIBE€ THICAYH pa3 Oosbllie, YeM NMPUBHOCHTCA MeTeopuTaMH. [TosTomy
MOJKHO CKa3aThb, YTO C TOYKH 3PEHHA re03KOIOrHH, 3eMiis U ee sKocdepa —
3TO 3aKPhIThI€ CHCTEMBI.

B 3akpbiToii cHCTEMe HeH36€XKHO BO3ZHHKAIOT LMPKYJISLMOHHbIE JBH-
JKEHHs BELIECTBA, YTO H MPOUCXOAUT Ha 3emiie. DTO KpPYroBOpPOTHI Belile-
CTBa, TakHe Kak Gonbiuoi (“reoslorHyeckuii”) KpyroBopor, o6beauHsI0-
WMt pa3pylleHHe M CHOC FOpHBIX MOPOA € aKKyMyJALMeH U TpaHchop-
ManmMei MpoAyKTOB pa3pylUeHHs, KPYrOBOPOT BOAbI, 6HOreoXMMHUECKHe
HMIJTBI XMMHYECKHX 3JIEMEHTOB, TaKHX, HampuMep, Kak Yriepon, a3orT,
docdop, cepa u Ap., oOmas UHPKYIALHS aTMOCGHEPBI, LUPKYJIALMA BOX
okeaHa. B cylHOCTH, 3TH KpYroBOpOTBl — OAMH GONBILONH KPYTOBOPOT,
pasjenseMblii HAMM Ha OT/e/IbHbIE COCTaBJAIOLIME A YA0OCTBa Halllero
TIOHUMaHHA IJI06ABbHBIX MPOLIECCOB.

Jio60it rnobanbHeli KPYroBOpOT BELUECTBA COCTOMT W3 3aMacoB
(pe3epByapoB) u norokoB. Kak npaBuio, cyMMapHas BeJMYHHA 3aMlacoB
3HaYuTeNbHO OoJbllle, YEM MOTOKOB, YTO OOEcrnedHBaeT yCTOHYMBOCTb
Kpyropopora. OfHa M3 BaXHBIX KOJIMYECTBEHHBIX XapPaKTEPUCTHUK —
cpenHee BpeMms 000pOTa BELECTBA, BBIYHCIAEMOE KaK OTHOLLIEHHE 3anaca
K notoky. OHO MOXKET OnpeAeaTbCA TakkKe Uid o000 BETBH KpYroBo-
pota (Hanpumep, AJs BETBH, ONMCHIBaIOLIEH KpYroBOpOT yrjepoda B Ha-
3eMHOI1 6HoTe).

Bce ecrecTBeHHble rN100alibHbie KpPYroBOPOThI BELIECTBAa OTIMYAIOTCS
4pe3BbIYaifHO BHICOKOH CTeneHblo 3aMKHYTOCTH. COBpeMeHHast Mponyk-
L{Ms OpraHHYecKoro BeulecTsa B 6Mocdepe cocranser 100 mupa. 1/roa B
eIMHMLIaX MacChl OPraHU4YeCKOro yriepoja. 3ta BEIMUHHA COOTBETCTBY-
et 1000 mapa. T )kuBOIH Macchl. BpeMs CyleCTBOBaHUS KU3HK Ha 3eMiie
okono 3,5 mapa. jier. Eciau NpUHATL, YTO CpenHss MPOAYKTHBHOCTD XKH-
BOM Macchl 3a 310 BpeMs paBHa 500 MApA. T B FOA, TO BCEro 3a BpeMs Cy-
LLECTBOBAHMS XKH3HHM 06pa3oBanoch npubusuTensHo 2x10' mytpa T xu-
BOro BellecTBa. (JTO BCEro JiHIb BTPOE MeHblle Macchl Bced 3emnn!).
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Macca 6uocdeps okono 1,4x10° mnpa. T. Takum o6pasoM, MPOAyKUHMS
GUOTHI 33 BpeMsl CYLIECTBOBaHHMS 3eMIIH MPEBOCXOAUT Maccy Guocdepsi
Ha Tpu nopsaka (B 1000 pa3). OTo 3HaYMT, YTO BCE aTOMBI yriepoaa Ha
3eminie B cpegieM mpubnusurensHo 1000 pa3 cTaHOBW/IMCH YaCThIO CHH-
TE3UPYEeMOro OpPraHH4ecKoro BeLIeCTBa, a 3aTEM CTOJILKO XK€ pa3 3TO Be-
IIECTBO MOJIBEPrajioch AeCTPyKUMH. O4eBHIHO, YTO rio6aibHbIE NIOTOKH
CHHTE3a M NEeCTPYKLMH OPraHH4eCKOro BEILIECTBA NOJDKHBI COBMAaTh C
TOYHOCTBIO HEe MeHee Tpex 3Hawamux uudp (0,001). bonee neranbHeIlii
aHaJM3 MOKa3bIBAaeT, YTO B r€OJIOrMYECKOM MaciuTtabe BpeMeHH OamaHc
MOTOKOB CHHTE3a M AECTPYKLMH OPraHM4ecKOoro BELIECTBA 3€MJH BbI-
JIEPIKUBAETCS C TOUHOCTBIO 0 BOCBMH 3HAKOB 34 3anaToi!

IMosToMy naske manbie (ka3anoch Obl, MpeHEOPEXUMO Masibie), HO yc-
TOWYHMBBIE aHTPOIMOTEHHbIE BO3JEHCTBUA MOTYT MPHBOJHUTH K CYIIECTBEH-
HBIM H3MEHEHMAM e€CTECTBEHHBIX KpyroBopotoB. OTCIo/la BHITEKAeT BaXK-
Heiilias posib JEATENHHOCTH YeNIOBeKa B BOSHUKHOBEHHH M YCHJICHHH He-
cOaaHCHPOBAaHHOCTH KPYTOBOPOTOB C CEPbE3HBIMH MOCIEACTBHAMH IJ10-
6anpHpIX pazmepoB. Hanpumep, Mbl YBHOWUM HKXKE, YTO MaJloe, 1O CpaB-
HEHHUIO C MPUPOJHBIMHM TNOTOKaMH, aHTPOMOreHHOE NpHpalleHue NapHH-
koBoro 3¢ ¢exra B aTMocepe MOXKET NPUBECTH K Cepbe3HEHLIMM Hapy-
LWIEHHSM YCTOWYMBBIX KJIIHMATHYECKHX MPOLIECCOB, BIIMAIOLIMX, B CBOIO
ouepe/lb, HA MHOT'ME aCHEeKThI )KU3HH H AEATENbHOCTH O0IIeCTRa.

OcobeHHocTH rn06anbHOrO KpYroBOPOTa BOJBI, WJIM THIPOJIOTHYE-
CKOro 1MKJa, ¥ 60osbIoro (“reoslornueckoro’) LMKIa, MM KpyroBoporta
BellecTBa, 0OCYKAAIOTCA HUXKE, B pa3fenax, MOCBAIIEHHBIX ruapocdepe
U nurocdepe. PaccMOTpHM B yNpolEHHOM U OrpyGIeHHOM BHIE OCHOB-
HBIE 4epThl rnobaNbHBIX GHOreOXMMHUYECKUX LMKJIOB XUMHUYECKHX dJie-
MEHTOB, BXKHEHIIMX 111 COCTOAHHA 3Kochepbl, — yrinepoaa, azora, ¢poc-
¢dopa u cepsl.

I'nobanvnwiii yuxn yanepooa

BeposTHo, yriepon sensercs HauOosnee BaXKHBIM XMMHYECKHM 3Jie-
MEHTOM 3Kocdepbl, TOTOMY 4TO:

a) IToutu Bce GOpMBbI KH3HHM COCTOAT U3 COEUHEHHI YTiIepoaa;

6) Peakuuu okMcneHHs M BOCCTAaHOBJIEHHS COEIMHEHHH yriepoaa B
akocdepe 00YCNOBIUBAOT rNOOGANBHOE pacnpocTpaHeHHe W OanaHc He
TOJNIBKO YIJIEpPOAa, HO M KHUCJIOPNTa, a TaKk)Ke X MHOTHX APYrHX XHMHYe-
CKHX 3/IEMEHTOB;
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B) Cnoco6HOCTh aToMa yrjiepoAa Co3JaBaTh LieMH W Kojbla obecrie-
4YHBaeT pa3HOOOpa3ve OPraHHYeCKUX COeAHHEHHI;

r) Yrinepoacoaepxkaiuue rasel — yriekucnsiii raz (CO, ) u MmeraH
(CH,) — urpaior onpeensiomyo pojib B aHTPONOI€HHOM MapHHKOBOM
addexre.

OcHoBHBIE 3KOC(EpHBIE pe3epByaphl yrjiepoja HaXOAATCS B THIAPO-
chepe, 6uochepe u atMochepe. Mexxy HUMH TIPOUCXOAUT AKTUBHBIMH
OOMEH ¢ MHTEHCHBHOCTBIO B AECATKM MHJIJIMAPAOB TOHH Yriepojia B rof.
B aTomM o6MeHe OkeaH ABIAETCA IaBHBIM TOTJIOTHTENIEM YIJiepoa, ro-
CTymnalollero Kak ¢ CyLIH CO CTOKOM peK B pe3yJibTaTe JeCTPYKLHH opra-
HMYECKOTO BELIEeCTBAa, TaK M U3 arMocdepsl, OTKyAa Yrjepoa MocTynaer
BCJIEACTBHE IBIXaHHA BCEro KOMIUIEKCA JKHBBIX cyuiecTB (6HOThI). Bax-
Heifme npouecchl B 6Hochepe — GopMHpOBaHHE OPraHMYECKOTO Belle-
CTBa U3 HEOPraHMYECKOro MPH YYacTHH CONHEYHO# 3Hepruu ((OTOCHH-
Te3), PacXOJOBaHHE OPraHUYECKOro BEILECTBA B MpoLeccax a3poOHOM u
aHadpOOHOM >KH3HEAEATENBHOCTH OMOTHI M JECTPYKLMS OpraHHYecKoro
BELLECTBA.

OCHOBHOI1 3anac yriepoaa, NpUHHMAIOLIEro akTHBHOE y4acTHe B 61o-
reOXMMHYECKOM LIHKJIE, HAXOAHTCS B MHpPOBOM OKeaHe, rie OH COJep-
KMTCA B pasNU4HbIX opMax: B BHAE 4aCTHL HEOPraHUYECKHX YIJIepoJ-
coepKalX BELIECTB, YaCTHLl OPraHUYECKOTrO HEPAaCTBOPUMOTO Yriiepo-
Jla, paCTBOPEHHOro OPraHH4YeCKOro yriaepoaa H >xuBbIx ¢opMm. B xoHeu-
HOM MTOre MOJaBJIAIONIAs YacTh YIVIEPOJa B OKeaHE OT/araercs Ha JHe,
nepekpbiBaeTcs Bce 6onee MOJOABIMH OTJIOXKEHHAMH M TakMM oOpa3oM
BBIXOZIMT 32 Mpenesl 3Kkochepbl, COXPaHAACh NMPU 3TOM B GONbLIOM LMK-
Jie BeLEeCTBA JIMTOChepHI.

OCHOBHO# aHTPONOreHHbIH NOTOK B r100aIbHOM LIMKAE yriiepoaa o0-
pasyercs B pe3yJbTaTe CXXHraHMS TOpPIOYMX HCKOMAeMbIX B Mpoliecce
MPOU3BOACTBA dHEPruu. Jipyroit morok — paznuyHble BUAbI AECTPYKLHH
OpraHH4YecKOro BellecTBa GHOTHI H MOYB, KOTOPbIE BO3HHKAIOT MPH aH-
TPOTIOTEHHOM MPeoOpa3OBaHHKU KOCHUCTEM CYLIH. OTH AHTPOMNOreHHbIE
MOTOKH OTHOCHTENBHO HEBEJHKH, HO OHH YCTOM4YMBO Bo3pactaioT. B
Ype3BBIYAHHO COATAHCHPOBAHHOM LMKJIE YINIEpoJa aHTPONOreHHOe BO3-
IeiCTBHE MPHBOAHT YyXKe celyac K 3aMETHOMY YCHJICHHIO MapHHKOBOTO
addekTa ¢ COOTBETCTBYIOLIMMH CEPbE3HBIMH MOCIEACTBUAMH IS 3KO-
cdepnl. Ita mpobnema Gonee neTaibHO 006CYKAAECTCA HHXKE, B IJ1aBE, MO-
CBALUEHHOM re03KOIOrH4eckuM npobremMam atMochepsl.
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I'nobanvnwviti yuxn asoma

A30T — K/IIOYEBOH MHTPEJHEHT >KM3HH, TIOCKONbKY 3TOT JIEMEHT —
00s3aTesNIbHbI KOMITIOHEHT BCeX OEJIKOBBIX COEAUHEHHH.

BonbiuMe 3anachl COeIMHEHHI a30Ta COCPEROTOYEHBbI B JUTOCHEpE.
OctasibHble 3amachl NMpeACTaBieHbl B BUAE XMMHYECKH MaJIOaKTHBHOTO
rasa, cocrasisowmero 79% armocgepnl. 3anacel azota B 6uocgepe u
ruapocdepe — Ha TP MOpPALKa MeHblle, yeM B aTMocdepe. Cpeanee co-
OTHOILIEHHE MAacChl yriepoja ¥ a3oTa B HaseMHoW 6HoMacce W MouBax
C:N =160:15. :

HecMoTpa Ha OTHOCHTENTEHO MaJible 3amachl a30Ta B 6uocdepe M rua-
pocdepe, 3TO aKTHBHBIH 3NEMEHT, ObICTPO OOMEHHBAIOLIMICA MEXAY
reocdepamu. KapTuHa XMMHUYECKHX MPOLIECCOB LMK/IA a30Ta Ype3BbIyaii-
HO CJIOXKHA M pa3HOOOpasHa, MOTOMY YTO a30T MPOXOIAMUT CKBO3b BO3AYX,
BOAY M NMOYBY B PasiW4HbIX XMMHYECKUX GopMax U K TOMY K€ BHAOM3-
MeHsomuxca. B Ha3eMHOM ¥ okeaHHYeckoM CyOLHKIIaX a30Ta cocpeno-
TOYEHO O 95% Bcex ero NOTOKOB.

BaxHelmuii aHTpOMOreHHbI# NOTOK B LIMKJIE a30Ta — UCMOJB30BaAHHE
a30THbIX ynobpenuii. Ilocne Bropoii MUpoBO#i BOHHBEI NPOUCXOAMIIO He-
YKJIOHHOE yBEMUYECHHE WX MpPOM3BOACTBA M3 a30Ta armocdeprl. OmHako
NoC/IeAHHE 1Ba ACCATHIICTUS YACIbHOE HCIONb30BaHHE a30THBIX YROOpe-
HUi (B Kr/ra) kak B pa3BUTHIX CTpPaHaX, Tak ¥ B cTtpaHax CHI' cokpatu-
N0Ch MM CTaOMIH3HPOBAJIOCH, TOFZA KAaK WX NMPHMEHEHHE B pa3sBHBAIO-
IUXCH CTpaHax Bce elle yBenuuuBaercsa. [IpuGnusurensno 50% asora,
BHOCHMMOTO B arpo3KOCHCTEMBbI, MOMNAJAET B COCTaB CENBCKOXO3AHCTBEH-
HBIX pacTeHHi#l. M3 3TOro Koj14yecTBa OKOJO MOJOBHHBI yOHpaercs ¢ nosus
C ypokaeM, a Apyras NOJIOBUHa OCTaeTcsi B OPraHUYeCKOM BELLECTBE
noysbl. COBpEMEHHOE 3eMJICENHE, TAKHM 00pa3oM, H3MEHHJIO obiee
HamnpasJieHHe N0TOKa a30Ta: He OT Mo4Bbl B arMocdepy, a Hao6opoT. PocT
YUC/IEHHOCTH HAaCeJIeHHA W onepexcaloweii ero noTpeOHOCTH B GEIKOBOM
MUTAHKH 3aCTABWIM YeJIOBEKa UHTEHCH(UUMPOBATh a30THBIH LMK, YTO-
6b1 npousBoauTh Gonblue Genka. OMHAKO, 3TO MPHUBENO K 3arps3HEHHUIO
OKpY>KalollleH cpezibl U, B YaCTHOCTH, K WHTEHCHM(HKaLUM mpouecca 3B-
TpodHKaLUH BOJLOEMOB.

Jpyrum ¢akTopoM aHTpONOreHHoH MHTEHCH(QHKALHH MOTOKOB a30Ta
ABNSETCA SHEPreTHKa, NOCKOJIbKY IPH CKUTaHUH Yris, HeTH U ee mpo-
NYKTOB, claHueB, Topda U np. yBeIMYUBAETCs SMUCCHA B aTMOCchepy aM-
MHaKa M OKCHIOB a30Ta. B cBolo ovepesib, OKCHIbI a30Ta M aMMHAaK HUIpaloT
peluaroLlylo pojib B poLeccax acHA(HKalMH OKpYXKatoLied cpelsl.
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I'nobanvuwuiii yuxn ghocghopa

®Qochop Takke OOUH U3 BAKHEHIIMX XMMHYECKHX 3JIEMEHTOB, IO-
CKOJIbKY OH MrpaeT OrpOMHYIO pojib B GHOJIOrHuYecKHX H GHoreoxummuye-
ckux npoueccax. @ochop — neobxomumeiii komnosent JTHK u docdo-
JIMITUIHBIX MOJEKYN KieTouHbix MeMOpaH. Hapsapy c asoroMm, docdop
KOHTpPOJHMPYET GHONIOTHYECKYIO MPOAYKTHBHOCTH HA3eMHBIX M MOPCKHX
9KOCHCTEM BCJICACTBHE HEBBHICOKOTO CONEPXKAHUS 3THX DJIEMEHTOB B 3KO-
CHCTeMax.

OcHoBHBIE pe3epByaphl ¢pochopa — IKOCHCTEMBI CYLLH, OKeaHbl M OT-
JIOXKEHHs HaHOCOB B BopoeMax. ["a3oo6pasHeie ¢opmsel pochopa mpakTH-
YeCKH He CYUIECTBYIOT, M MO3TOMY B atmocdepe ero Her. B surochepe
nojasistomas 4actb $ochopa KpHCTAUIMYECKUX TOPOX COAEPHKHTCS B
anarutax (95%). IlepoHauansHO nmoutH Beck ¢ocdop Ha cywme obpaso-
BAJICA BCJICACTBHE BBIBETPHBAHUA anaTHTOB. OcafloyHble OTIOXKEHHS BTO-
pu4HOro xapakrtepa — ¢ochopursl, aaroumue okono 80% Bceit MHpOBOI
no6s1uu docdopa.

B ecTecTBeHHBIX 2KOCHCTEMAX CBA3bIBaHHE (ochopa pacTeHHIMH Ha-
XOOMTCSl B cocTOsHUM GanaHca ¢ Bo3BparoM ¢ocopa U3 pacTeHHii 6na-
rozaps pacnagy OpraHM4ecKoro BeulecTBa. B pactBopeHHOM Buze ¢oc-
¢op Bcerna HaxoaWTCA B JMWHAMHYECKOM DaBHOBECHH C KHCJIOPOAOM (B
coenunennsx tna P,Os, PO,’ u ap.). B mouBax u pacTHTENbHOCTH cpen-
Hee COOTHOLICHHE KOHLIEHTpaLuH yriiepoaa i ¢pocdopa paso: C:P = 750:1.

buoreoxumus ¢ochopa BecbMa OTIIHYHA OT GHOTEOXHMHMH [PYrHX
6HOreHHsIX 3neMeHTOB (yriaepoja, KHCIopoaa, a3oTa, cepbl), MOCKONbKY
¢ocdop, B oTIHUKE OT APYrUX GHOreHOB, MPaKTUYECKH HE BCTPE4aeTcs B
rasoobpasHoit popme. ITO co3faeT OJHOHANpaBJIeHHbIH NOTOK docdopa
BHH3 M0 YKJIOHY 1oJ AeHCTBHEM CHJIBI TSOKECTH, INIaBHBIM 00pa3oM B BH-
Ile TOHKOMCIIEPCHbIX HAHOCOB, Ha MOBEPXHOCTH KOTOPBIX aacopbupoBa-
HBI coeiHeHUs pocdopa. Takum 06pa3oM MPOUCXOIUT TPAHCHIOPT 3TOrO
3/IEMEHTa peKaMH B CHCTEMBI C 3aMe/IEHHbIM BO#ooOMeHOM (03epa, Bo-
JOXpaHHIIHLIA, MOPSA M Mp.), T U OTIAraloTcs HAHOCHI, OTHOCHTENIBHO
6orareie pocopom. IIpoTHBOMONOKHOTO MOTOKA HE CYIIECTBYET, YTO
CO3JaeT pealbHyl0 OMAacHOCTh 3HAYMTENLHOro obenHeHHs ¢ocdopom
9KOCHUCTEM CYLIH (B TOM YHCJE H arpoO3KOCHCTEM) C COOTBETCTBYIOLIUM
CHIDKEHHEM HUX GHONOrHYecKoi NpogyKTHBHOCTH.

AHTponoreHHslii Bo3Bpat ¢ocdopa U3 BoAoeMOB Ha BOAOCOOPHI MoOKa
HEBEPOATEH M Kak Obl OTHOCHTCS K 3JIEeMEHTaM Hay4HOi (aHTaCTHKH, HO He
HCKIIIOYEHO, uTo k cepeauHe XXI Beka 3ty npobnemy Hano Gyner pewars.
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Iloka >xe BClEACTBHE AHTPONOreHHOH NEATENbHOCTH, MPHUBOAAILEH K
NOBBILIEHHOH 3PO3HH NOYB, CMBIBY GocdopHbIX YyaoGpeHuii 1 cOpocy He-
OYHMIICHHBIX CTOYHBIX BOA HMHTEHCHBHOCTb NOTOKOB ¢ocdopa B Mupe
YBEIHYHIIACh. DTO NPHUBOJHUT K YCHIEHHIO NMPOLECCOB 3BTPOHKALHHN BO-
noemoB. O6iemupoBas BenMunHa noroka ¢ocdopa B ruapocdepy ore-
HHUBAeTCH BETUYHHOH 0KOJIO 20 MJIH. T B FOA.

I'nobanvnwiil yuxn cepol

Cepa urpaer BaxkHy10 posib B OHOJIOrMYECKHX MpOLEccax, MOCKOJIBKY
9TO HeoO6XOauMBIi KOMNOHEHT 6enkoB. I'No6anbHbIi LMK cepbl OTIHYa-
ercs pa3sHooOpasWeM OHOTHUYECKMX M aOMOTHYECKMX MPOLIECCOB C Yy4a-
CTHEM Pa3/IMYHbIX KOMIIOHEHTOB B ra3o00pa3HOH, KHAKOI U TBepROi da-
3aX. C TOYKH 3peHHs re03KOJIOruH, NMo-BUAUMOMY, HauOoJiee BaXKHBI MPo-
uecchl 0OMeHa coeIlMHEeHHI cepbl MeXy NOBEPXHOCTBIO CYIIH H OKEaHa,
C OIHOH CTOpPOHBI, U aTMOC(hEepoii — ¢ APYroii.

W3 Beex rnoGaibHbix 6MOreoXMMHUYECKMX LMKIOB OCHOBHBIX OMOreH-
Hbix anemeHToB (C, O, N, P, S) uukn cepsl Haubonee CHIBHO HapyLIeH
IEATENBHOCTBIO YeloBeka. BaxkHelLee aHTPOTIOreHHOE BO3AECHCTBUE ITO
IMHCCHA OkcHIa cepei SO,, Bo3HHKaoLas Gnarogaps CXKMraHHIO ropro-
YHX HCKOMaeMbIX, fpexae Bcero yrag. Oxono 90% muposok smuccHU
aToro rasa xapakrepHo mis CesepHoro nonymapus. C 1860 no 1980 rr.
aHTponoreHHas smuccus SO, yBesiMunIach OT 2 MIIH. T cephl B roa ao 70
MJIH. T, TO ecTh B 35 pa3! B cpeaHem aHTpoONoOreHHsli MOTOK Cepbl BABOE
NpeBbILIAET ecTeCTBEHHBIH NOTOK. COBpEMEHHbIH CTOK COeMHEHMH cepbl
MO peyHbIM CHCTEMaM TaKke 6osiee YeM BIBOE MpPEBBILIAET €ro NnepBoHa-
YaJIbHYI0, AOMHAYCTPHALHYIO BETUYHHY BCAEACTBUE IPO3UH TOYUB, MPH-
MeHEeHUs yao0peHuH, BbinaeHuit U3 arMocdeps! H np.

AHTpONOreHHOe HapylleHHe LMKIa cepbl ONpeneNnseT WIH Cepbe3HO
BJIHSAET Ha psn rN100aNbHBIX re03K0OrHYeckux npobiieM, TakMX Kak acu-
nudHKalus 3KOCHCTEM, COCTOSIHHE 030Ha B cTpaTtocepe u Tponocdepe u
H3MEHEHHE KITMMAaTa.

* * *

Takum o6pa3oM, 3koctepa xapakTepH3yeTcss MOLUHBIM H YCTOHYMBBIM
MPHUTOKOM 3HEprid M3BHE M B3aUMOCBA3AHHBIMH LIMKIAaMH BEILECTBA.
[Ipy 3TOM OTIMuMTENbHAA OCOOEHHOCTb €CTECTBEHHBIX OanaHcoB 3HEp-
rHM W BELIECTBA — BBICOKAs CTENMeHb MX cOalaHCHPOBaHHOCTH. Beilie Mbl
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y)ke MPHBOAWIH NpuMep rinodanbHoro GajsaHca yriepoja, 3amMbIKatollie-
rocs, B paMKax reoJIorHyeckoro Macuuraba BpeMeHH, C TOUHOCTBIO 10°®
(wu 0,000001%!).

B Hacrofiiee BpeMd CTAHOBATCS BECbMa 3aMETHBIMH BO3IEIHCTBHUSA Ye-
JIOBeKa KaKk Ha 3HepreTHdeckuil OajaHc 3emuH, Tak U Ha ryobanbHble
UHMKJIBI BellecTBa. MeieHHas ecTecTBeHHas 3BOJMOLHSA dKocdepsl Gbuia
CBf3aHA TaKXKe C OTHOCHTEJILHO MAJIOWHTEHCUBHBIM MOTOKOM 6MOreHHbIX
3JIEMEHTOB, PE3KO YCHJIMBIIMMCA B aHTPOIOTNEHHBIX CHCTEMax, 4YTO NpH-
BOJMT K MOBBIIIEHHIO HEYCTOHYHBOCTH dK0chepsl.

Kak npaBuino, ecrecTBeHHbIE BELIECTBEHHO-IHEPreTHYECKHE KPYroBo-
poThl U GanaHcsl 3kocdephl U OTAENBHBIX €€ 4acTeil OTIMYAIOTCH BHICO-
KOM CTeneHbI0 3aMKHYTOCTH, B TO BpeMA KaK AEATEeNbHOCTb YenoBeka Be-
IeT K Pa3OMKHYTOCTH M, CI€JOBAaTENbHO, K HEYCTOHUMBOCTH CHCTEM.
CreneHb pasOMKHYTOCTH MOXeT OHITH OLieHEeHa NO cpeaHedl CKOPOCTH
o6opoTa BelIeCTBa 32 TOA:

Ipuxon) - (Pacxo
(Tpuxon)

Hanpumep, B uenuHHON cTenu cpemnss ckopocts obopora yriepona u
Apyrux GHOreHOB OKOJIO HECKOJIbKUX ThICAY JieT. [locsie pacnaiiku crenu
3HaYMTENIBHOE KOJIMYECTBO YIJIEPOAa, a30otra M (ocopa BBIHOCHTCA U3
CHCTEMBI KaK B BHAE €KEroAHOro Ypoxkas, Tak M BCJICACTBHE BOJHOH M
BETPOBOI1 SPO3HH M104B, a TAIOKE H H3-3a JPYTrHX MPHYHH aHTPOMNOr€HHOrO
MPOUCXOXKIeHHs (HarpHMep, noxapoB). CHCTEMa CTAHOBUTCS Pa3OMKHY-
TOH, CO cpeaHel CKOpOCThIO 060pOTa BEILECTBA, NMpEBbIIAIOLIEH ecTecT-
BEHHYIO B COTHH M THICAYHM pa3, W, ClieAOoBaTeNbHO, HeycToH4MBOM. Ha-
PYLICHHS 3aMKHYTOCTH KaK JIOKaIbHBIX CHCTEM, TaK H IJIOGANbHBIX LHK-
JIOB MPHBOAAT K CEPbE3HBIM IEO3KOJOTHYECKHM mpobiieMaM, KOTOpble
OymyT AeTalbHO aHATM3HPOBATHCA B MOCIEAYIOIINX IT1aBaXx.

Cnenyer nogyepKHyTh, YTO MOHUMAaHHE LMKIOB OTHAENBHBIX GHOreH-
HBIX 3JIEMEHTOB HaMHOTrO MNpeBbILIaeT NOHHMaHUEe MeXaHHW3Ma KOMOHHa-
UHH UKJIOB, TO €CTh TOTO, KaK 3TH MPOLIECCHI IPOUCXOHAT Ha CaMOM Jiesie
B 3Kocdepe.

OCHOBHBIE I'€03KOJNIOrHYECKHE NMpoONeMbl B MX B3aHMOCBA3H C TJIO-
G6anbHBIMH OGHOreOXHMMHYECKHMMH LIMK/IAMH MOKa3aHbl B Tabn. 1.

Bce aHTpOMOreHHble 3KOCHCTEMBI, NaXKe€ CaMble BbICOKOYpOXKaiHbIe,
NPEKPacHO BO3ENBIBAEMBIE MO H XOPOLIO YXOXKEHHBIE MAPKU OTNH4Ya-
JOTCA BBICOKOH CTemeHbpo He3aMkHYTocTH. C 3TO#M TOYKM 3peHus, npu-
POJAHO-aHTPOMOreHHbIE CHCTEMBb], TAKME KaK MOJs, Cajibl, Oropojsl, NacT-
Omiiia, JiecHbIE IUIAHTALIMM, HE FOBOPS yXKE O FOPOICKHX CHCTeMaX, BHO-
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‘Ta6anna 1. B3auMocBs3b roGanbHeIX GHOreOXHMHUYECKHX LIMKIOB U
reo3KoJIOrHYeCKUX npobem

Buoreoxu- | U3mene- | Hapywe- | 3arpsas- | Acuaudu- | OBTpo- | CHuXkeHHE ecTe-
MHYeckuii | Hue KnH- | HHe 030- | HeHMe | Kauus 3ko- | ¢uka- | crBeHHOlM OHon.
LMK Mara HOBOTO |BO3AyXa| cHCTEM HHg | NIpOAYKTHBROCTH
CJios
Yraepona + + + +
Asora + + + + + +
®ocopa + +
Cepsl + + + + +

CAT BCE YCHJIMBAIOMIYIOCH HEYCTOHYHBOCTB B COCTOSHHE 3koceprl. ITO
3aTparuBaeT OCHOBBI (PyHKIHOHHPOBAHHUA 3Kocdepsl H B KOHEYHOM HTOre
BEET K MHOrOYHC/JCHHBIM CEpbe3HbIM MOCIEACTBHAM B COLHANIBLHO-
9KOHOMHYECKO# U MONMMTHYECKOH cepax.

11.4. Ponb 6uomol 6 pynkyuoHuposanuu sxocghepsl

buoTa — 3T0 COBOKYNMHOCTH OpPraHM3MOB, OOMTAaIOIKMX HA KaKOH-JIM60
TeppUTOpHH. JKMBbIE OpPraHM3Mbl MrpaloT OrPOMHYIO, ONPEAEAIOULYIO
pone B GopMHpPOBaHHM U (PyHKUHOHHpOBaHHH 3Kochepsl. IMeHHO OHH
npeBpaTHIH 3eMJII0 B IUIAHETY, Pe3KO OTVIHYalollylocs OT Apyrux. buora
obecnieunBaeT cTabWILHOCTE SKOCchepbl, NOAACPKHBAS ONTHMAIIBHBIE yC-
JIOBHUA €€ CYILECTBOBAHMA U racs BO3MYIUEHHS.

OnuH u3 caMbIX BOKHBIX, 2 MOXKET ObITh, 1 HAHBaKHEHILUHI NMPHPOA-
HBIH npouecc B 3kocdepe — HOTOCHHTE3, TO ecTh Npoliecc o6pazoBaHHs
PacCTHTENBHOCTHIO OPraHWYECKOro BEILECTBA M3 YIJIEKHCIIOrO rasa aTtMo-
cdepbl H BOABI C HMCIONb30BaHHEM COJIHeYHOH SHepruu. IIpocreiiinas

XHMHYECKass peakuus QOTOCHHTE3a MOXET ObiTh 3alMcaHa CleAyIOLIHUM
obpazom:

6C02 + 6H20 + A - C6H1206 + 602

rae A 3To CoNHeYHas paauaLs.

[1pn 06pa3zoBaHHK OPraHUYECKOro BellecTBa B npouecce GoTocHHTe-
3a, pacTeHusd, B JONOJIHEHHE K YIJIepojy, BOAOPOAY W KHCIIOpOAY, MpH-
COEAMHAIOT B OpraHUYecKoe BelecTBO a30T W cepy. Pomocunmesupo-
6GHHOE OP2AHUYECKOe Bewecmeo 3mo BadCHetwull 60300H08uUMbLY pe-
Cypc aKocgepyl, OCHOBA BCell ACUIHU U MOWHBII Pe2yIamop 2106anbHbIX
buozeoxumuyecKkux Yyuknos.
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VY OMBHTENbHO, YTO s (POTOCHHTE3a HCIIONB3YETCS MEHEE OJHOrOo
MPOLIEHTa TMOCTYMNAIOLICH K MOBEPXHOCTH 3eMIM COJIHEYHOH paaualLiH.
Y6enutensHOoro oOBACHEHHA CTOJIb HM3KOro Ko3d¢MiumeHTa WCHOb30-
paHus 3Hepru ConHua, No-BUINMOMY, NOKa He HaltAeHo.

3ameTuM, yTo MO abCONMOTHOMN BENUYHHE CYMMapHas SHeprus, 3aTpa-
yyBaeMas Ha (OTOCHHTE3, 3HauuTeNbHAa. OHA Ha MOPAAOK MNpPEBbILIAET
KOJIHYECTBO SHEPTHH, NoTpebaseMoii yenoBeyeckuM oO1ecTBOM.

Hapsany ¢ cuHTe30M OpraHH4YecKOro BELUECTBAa B MPUPOAE, NMPOHUCXO-
JMT Y €ro pasyioKeHHe, WIH JECTPYKUHS, TO €CTh pacnaj] OpraHM4ecKux
CTPYKTYp Ha COCTaBHBIE€ 4acTH, BKJIIOYas MUTaTenbHEle (OHoreHHole) Be-
IECTBA, C BhIAEICHHEM SHepruu. U B 9TOM npouecce 6HoTa urpaer onpe-
Jenstomyio ponb. Ha rno6ansHOM ypoBHe, BCJIEACTBHE INaBHBIM 0Opa-
30M [IEATENbHOCTH OHOTHI, yCTAaHABIIMBAETCS C OYEHb BBICOKOW CTENEHBIO
TOYHOCTH GajsaHC MEXHY NPOAYKLMEH M JeCTpyKLHel OpraHM4eckoro
BemecTBa. Tem cambiM obecrnieunBaeTcs YCTOHYHBOCTD LHMKJIA yriiepoja,
3TOro BaKHeHLIEro GHOreoXMMHYECKOrO LKA,

Buora ocyuecTsser Taioke BeCbMa 3((eKTHBHOE YNpaBieHHE NOTO-
KaMH W KOHLEHTpaLueH OHOreHHBbIX IEMEHTOB, ONpPENENAs TEM CaMbIM
YCTOHYHMBOCTE COOTBETCTBYIOIIMX T0GaNbHBIX  GHOreOXHMHYECKHX
LHIJTOB.

OueHp BaXKHO, YTO B npouecce GorocuHTe3a obpasyeTcs TakKe U KH-
cnopoa. MIMenHo Gnaronaps nesrenbHOcTH 6HMOTBI aTMocdepa 3emnu
MMeeT 3HAuYHMTeNbHOE colepxkaHue kuciopoga. OnHuMm u3 dyHaamen-
TaJIbHBIX MOCNEACTBHH (GOPMHPOBaHHSA KHCIIOPOAHOH aTMocdepbl Gbino
ob6pazoBaHHEe O30HOBOrO CJIOf, OTCEKAIoLero Haubonee XecTkylo, ryou-
TENbHYIO JUIS JKMBBIX OPraHM3MOB 4YacTh YJIbTPagHONETOBOH CONHEYHOM
paguaLyuM, YTO MO3BOJHIO 6HOTE B MpoLiecCEe €€ 3BOJIIOLUMH BbIHTH U3
OKeaHa Ha cylly.

Bakneiiulyio posnb 6MOTa UrpaeT B BbIBETPHBaHUH (Pa3pyLUEHHUH) rop-
HbIX nopoJ H 06pa3oBaHHH MOYB: MHKPOOPraHH3MBbl 00€CNEeUHBAIOT 3¢-
¢dexTuBHOE opMmHpoBaHHe GoJblLLEH YacTH MenkoaUcnepcHoi ¢pakuuu
MOYB, HrpaoLleil ONPEAENSIOLLYIO PO/b B IUIOJOPOAHH MOUBbI.

[epeuncnenne BakHEHIIMX rino0anbHbBIX MPOLIECCOB, B KOTOPbIX GHO-
Ta UrpaeT ONpelesIoLUyI0 WIH BKHYIO posib, MOTJIO Obl ObITH MpoAO-
KEHO.

Yenoseckoe 0OIIECTBO B NPOLIECCE CBOEH 3BOIOLMM OKa3biBAIO BCE
yBENHYHBAIOLIEECA AABJICHUE HA OKpY»Kawollyto cpeny. Bo MHorux ciy-
Yasix 3TO JAaBjiEHHE OCYILECTBIIAETCH MOCPEACTBOM BO3AEHCTBUS Ha 6HOTY
¥ GuoreHHsle npoliecchl. Yenosek kak OMonoruueckuit BUA HaXOAUTCA Ha
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BEpXHEM YPOBHE 3KOJIOTHYECKOH MUpaMH/bl. ITO O3HAYAET, YTO B COOT-
BETCTBHH CO CJIOXKHBLIMMHUCA B NPHPOJE COOTHOLIEHUAMH, OH MOXET IO-
TpebATh He GoJiee HECKONIBKUX MPOLIEHTOB OT MPONU3BOAHMOrO B fpoLiec-
ce ¢oTocHHTe3a opraHuyeckoro Beuecrsa. Ha camom nene on norpeGns-
eT Wi paspyumaeT okoyio 40% opraHHYeckoro BeleCTBa, MPOU3BOAHMO-
IO PacTHTENILHOCTBIO CYIIM, YTO ABNAETCS BaKHEHLIMM HHIAMKATOPOM
rJ106aJJBHOrO SKOJIOrHYECKOro KpH3HCa.

IL.5. I'eozpagpuueckan 3onanvHocmy Nanduiagpmoe mupa u ee
I601I0UUA

11lapooGpa3HocTs Bpamaromeiica 3emnu obecneunBaetr Hanbosee BbI-
COKO€ MOCTYIUIEHHE COJIHEYHOM pajualiMy Ha 3KBaTOp H HAUMEHbILEee — K
nonocaM. Mexay 3THMH TOYKaMH CyMMapHbie 3a IOJA BEJIHYHHBI COJI-
HEYHO# pajMalMH HeJMHEHHO, HO TUIaBHO HM3MEHsAIoTCA. B pesyistarte
dbopmupyloTca kiMMaTuueckue nosca. llupokuii HaGop NpuUpoaHBIX OCo-
GEeHHOCTEH KaXXAOro mosca Mo3BOJNAET Ha3bIBAaTh MOsca reorpaduyecKu-
mu. Kaxnapiif mosic oTnuuaercs cBOMM XapaKTepHbIM HabOpPOM MPHPOA-
HBIX YCJIOBHIH:

— Oco6eHHOCTAMH (OpMHPOBaHHS MPHCYILUX KAXKIOMY NOACY OCHOB-
HBIX BO3yLUHBIX MacC;

— MecToM u poiblo nosica B o6uieit LMpKyAAUuH atMocdepsr;

— Crpykrypoii Termosoro 6anaHca;

— CrpykTypo# BogHOro 6ajsaHca U BOJHBIM PEKHMOM;

— OcobeHHOCTAMH reoMop(oTOrHyecKHX NMpoLEeccoB;

— Oco6EeHHOCTAMH reOXMMHUYECKHX MPOLIECCOB;

— OcobeHHocTaMu GOpMHUPOBaHHSA MOYB U HX THINA;

— BuoreorpaduyeckuMi 0COGEHHOCTAMH, B TOM YHCJIC THIIOM PacTH-
TEIBHOCTH;

— OcoOeHHOCTAMH CTPYKTYpHI JaHAWAa(TOB 60ee HU3KUX PaHroB.

CyluecTByeT TpHHAaIUATh reorpaguyeckux MosAcoB: SKBAaTOPHAILHBIMH,
CEBEPHbBIH M I0XKHBIH Cy6aKBaTOpHANBLHBIA, CEBEPHBIN U I0XKHBIW TPOMNH-
YecKui, ceBepHbIH M I0XHbIH CyOTponuueckui, CeBEpHBIH W IOXKHBIH
yMepeHHbIH, CyOapKTHUEeCKHid, CyOaHTapKTHUECKHH, apKTHUYECKHH H aH-
tapkTHueckuii. Ha uaeansHON 3emiie ¢ OMHOPOAHOI [TOBEPXHOCTHIO Ieo-
rpaduyeckue nosca umMenu Ob1 BUI nNpaBUIbHBIX koneu. ['eorpaduyeckue
nosica B LENOM OEHCTBHUTENBHO HMEIOT LOIMPOTHOE HampasjieHHE, HO
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BCJIEICTBHE, IMIaBHBIM 00pa30M, HEPaABHOMEPHOIrO PaclpeAeNeHHs CYLIH
H OKE€aHa pa3MeLICHHE MOACOB BO MHOTHX MECTaX 3aMETHO OTKJIOHAETCA
OT HACAIBHON KapTHHBI. .

HauGonbmyio muowafb ¢GakTHYECKH 3aHHMAIOT CyOTpomnuuYeckuil H
TPONH4YecKHi Mofica, 4To GNU3KO K BLIBOAY, NPUMBEJCHHOMY BbILlE I
uaealbHON 1wapooOpa3Hoit 3emnu. OTH nosca 3aHuMaloT okosio S0%
TUTOINAAH 3eMIH. ,

I'eorpadudeckuii nosc — Hanbonee KpyrnHas TaKCOHOMHMYECKash €HHH-
1a nosepxHoctd 3emnn. Ilosca nendrca Ha reorpaduyeckue 30Hsl, Gop-
MHpYIOLIHECS B 3aBUCHMOCTH OT YCJIOBHH YBIaXXHEHUS U TerioBoro Ga-
naHca. OfuH M3 BaKHeHIIMX (aKTOPOB — CTeNEHb YAAIEHHOCTH OT OKea-
Ha M, CNEAOBaTe/IbHO, CTeNeHb KOHTHHEHTAJIBHOCTH KinMaTa. Kaknas
30Ha OT/IMYAeTCA OOLIHOCTBIO THIA PAaCTHTEIBHOCTH U NMOYB, FMIAPOJIOrHU-
YECKHX, FEOXMMHYECKHX, OHoreorpaduyeckux M Jpyrux npoueccos. Ilpu
3TOM BeAyLuMii MPU3HAK JUIA BBIAEJICHHA 30H — npeobnanaiomuii Tun pac-
TUTENBHOCTU. THNHYHBIMH NMpHMepaMH reorpaduyeckux 30H B CEBEPHOM
YMEpPEHHOM MOfCE ABJIAIOTCA: 30HA LIHPOKOIMCTBEHHBIX JIECOB, 30HA
CMEHIaHHBIX ECOB, 30Ha cTenei u ap.

Kaxxnas reorpaduueckas 30Ha omiHuaeTcs, Kak npaBuwio, crneuuduye-
CKMMHM nipoOjieMaMH B3aMMOOTHOLIEHHMS NPHPOAbI ¥ OOLeCTBa, WHBIMH
CJIOBaMH, XapaKTEPHbIM I KaKAOH 30HBI HaGOPOM reO3KOIOTHYECKUX
npobiem.

BHYTpH 30HBI BaXKHEHLUHM (aKTOPOM TAKCOHOMHYECKOTO AEICHHS MO~
BEPXHOCTH CYILH ABJIETCA penbed H reonoruyeckoe crpoeHqe. Ha pas-
HMHaX M B HEBBICOKHMX ropax Mbl MMEEM JEJIO C 30HAIbHBIMH THMaMH
naHawadTa, NOA KOTOPHIMH MOApa3syMeBalOTCA Haubosiee THMHUYHBIE M
pacnpocTpaHeHHble NaHAWAadThl KOHKPETHOro reorpaduyeckoro nosca,
o6ycnoBneHHbIE ONpeleeHHbIMA NapaMeTpaMH Telula W Blard Ha pas-
HBIX MOPQOCTPYKTypax, TO €CThb KPYNHbIX 3/IeMEHTax peibeda co cre-
U(HUECKHM FEONIOTHYECKHM CTPOECHHEM.

BuoreoxuMuueckre npoueccsl, 0COGEHHOCTH NMOYB M PaCTUTENBHOCTH
KaKI0ro 30HalbHOrO TUNa JaHaadgTa Ha pasIMuHbIX MaTEpUKaX UMEIOT
CXOACTBO, HO, B TO K€ BPEMsi, COXPAHAIOTCH M MECTHbIE pa3iMyMs, 4TO
NO3BONIAET TOBOPHTb HE O TOXKAECTBEHHOCTH 30HAIbHBLIX THIIOB JIaHJ-
wadTOB Ha pa3HbIX MaTEPHKaX, a 00 UX aHAJIOrHYHOCTH WK TIOXOXKECTH.

B ropHsix paiioHax BaxHeHIIHM (akTopoM (GopMmHpoBaHHs naHAWad-
TOB ABJIAETCA CHHXKEHHE BeJIMYMHBI TEIUIOBOro OanaHca MOBEPXHOCTH
CyLIH 1O Mepe pocTa BBICOThbI MeCTa Hax ypoBHeM Mmops. [lokasarenem
CHIDKEHHS BeJIHYMHBI TeruloBoro 6anaHca ¢ BBICOTOH ABNAETCA MaJEHHE
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TeMmepaTypsl Bo3ayxa B cpeaHeM Ha 0,6°C na 100 M noabeMa, YTO COOT-
BETCTBYET MEpeMEILCHHIO Ha PaBHHHAX YMEPEHHOro mosca Npubnusu-
TeNIbHO Ha 600 KM B cTopoHy mositoca. B pesynbrare gopmupylorcs Bep-
THKaJIbHBIE Ireorpa(u4ecKue 30Hbl, NOXOXKHE, HO He aHAJIOrH4Hbie 30HaM
Ha paBHuHaX. CTpYKTypa BepTHUKalIbHOH 30HAIbHOCTH (Habopbl HIH
CITEKTPBI 30H) 3aBHCHT OT MOJOXKEHUA CaMOH HIDKHEH 30HBI B TOM HIIH
HHOM reorpadUyeckoM mnosice H 30He, a TaKXKe OT BBICOTHI T'OPHOH
CHCTEMBI.

CylinecTBoBaHHE BEPTHKAILHOH 30HANLHOCTH B ropax M €€ CXOJACTBO C
30HANILHBIMH THMAMH JIaHMIa(TOB Ha paBHMHAX CYIIH 3€MHOro Miapa
yKa3bpiBalOT Ha TPeXMEpHOCTh reorpaduyeckux 3oH. Ha kapre “Ilpu-
POAHbBIe MOsica ¥ 30HANIbHBIE THITBI JJAaHMIAGTOB MHpA”, MOATOTOBJICHHON
reorpadpuueckuM daxynsterom MI'Y (1988 r.), Boiaensiorca 96 3oHanb-
HBIX THNOB JIaHAWA}TOB U 56 CNEKTPOB BBICOTHOH 30HANIBHOCTH. JTa
KapTa OTPaXkaeT TO €CTECTBEHHOEe COCTOsAHMEe 3eMH, KoTopoe Obuio A0
Hayasa aKTHBHOTO BO3AEHCTBYA Ha HEE YenoBeKa.

Ha 3emne cymecTByloT BecbMa SCHbIE 3aKOHOMEPHOCTH pa3MELLeHHs
30H B NPOCTPAHCTBE, C COOTBETCTBYIOLIMMHU YeTKUMH HabopaMu npHpoj-
HBIX OCOOEHHOCTEH, TAKHMH KaK COOTHOLIEHHE KOMIIOHEHTOB TEILIOBOTO
¥ BOJHOrO 6aNaHCoB, 30HAJIbHbIE 0COOEHHOCTH MPOLIECCOB BHIBETPHBAHUA
FOPHBIX MOpoJ, 6HOreOXUMHYECKHX MPOLIECCOB, MOYB M PACTUTEIBHOCTH.
CyluecTBOBaHHE 3THX OCOOEHHOCTEH M MX 3aKOHOMEPHOE pacnpeleieHHe
OTpaxaloT reorpaduuecKyo 30HAIBHOCTD TaHAIAPTOB 3eMiIy.

OrnuuntensHoll ueprod naHAWATOB ABNSETCA NMOCTOSHHOE H3MEHE-
HHe HX cocTosHuA. [Ipuponusie ycioBus Ha 3emse KosebmoTcs, YacTo
BeCbMa 3HauuTeNbHO. M3MeHsercs winmar Ha 3emsie B LIEJIOM B B OT-
JeNbHBIX ee paioHax. YBeIH4YMBAeTCA HIH, HAOOOPOT, COKpaLaeTcs Ma-
TEPUKOBOE U MOpPCKoe oJefieHeHHe. COOTBETCTBEHHO MOHMKAETCS HITH JKe
pacteT ypoBeHb MHUpoBOro okeaHa. B pesynbTare MeHsieTCA Kak oJioxKe-
Hue reorpaguyeckux NOACOB M 30H, Tak U UX ocobeHHOCTH. Briaensercs
psa pUTMOB U3MEHEHHSI COCTOSHHS MPUPOABI Pa3IMUHOM MEPUONHUYHOCTH,
HaKJIa/IbIBAIOLMXCA APYT Ha Jpyra.

Oxono 10 TeicaY JeT TOMy Ha3aji Mcue3Jia OCHOBHasi 4acTh MOCJIEIHEro
MaTEPUKOBOIO OJic[icHeHHs (32 HCKIIIOYeHUeM | peHiiaHIHu U AHTapKTH-
nb1). Hactynuna snoxa rosnoueHa, B KOTOpoH MBI XKMBEM, H B TEYEHUE KO-
TOpOH B OCHOBHOM CHOPMHMpPOBaNach Ta CHCTEMa reorpa@H4eckHx Inos-
COB, 30H M 30HAJIbHBIX THUMOB JIaHALIA(TOB, KOTOpas CyliecTBOBaIa OBl U
6e3 Bo3aeHCTBUA yesloBeka. B 3amanHoil nuTepaType Takue maHAMAQThHI
4aCTO Ha3bIBAIOT MIOTEHLMATLHBIMH.
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B rosioueHe Taxoke MpOMCXOAWIN W3MEHEHHS NMPUPOAHOH 06CTaHOBKH,
HO MEHblllero Maciutaba, ueM B T€UE€HHE BCErO YETBEPTHYHOrO MEpPHOAA.
Bo Bpems Tak Ha3bIBaeMOro aTJIaHTHueckoro ontumyma (7-5 TeiC. jer
Ha3aj) cpeAHsAs TeMmeparypa Bo3Ayxa Obuia MpHMEpPHO Ha JBa rpagyca
BBILIE, YeM ceifyac. [loBbllIeHHe TeMnepaTypbl CONPOBOXKAANIOCH H3Me-
HEHHEeM Ko/M4ecTBa ocaakoB. B cyxoit ceiiuac mycteiHe Caxapa 6butn
naHAamadTHl caBaHHbI, CYLIECTBOBAIH pekH M o3epa. Ilpoucxomunu u
IOpyrue konebanus npupoaHo#i o6craHoBKH. [TocneAHHMM 3aMETHBIM NpH-
POAHBIM COOBITHEM, OTIHYABLIMMCS OT COBPEMEHHBIX YCIOBHH, ObLT Tak
Ha3bIBaeMblil Manbii neaHukobiid nepuoa (XVII-XIX 8B). B ato Bpems
nenHukd Anbn, KaBkasa v Ipyrux ropHeIX CHCTEM 3HauMTENIbHO YBEJH-
YUBAJIUCh B pa3Mepax. Bo BpeMs Masioro jieIHUKOBOrO NMepHOAa MOJoXKe-
HHe JaHIIAaTHHIX 30H HA PaBHMHAX H3MEHJIOCh HE3HAYMTENBHO, HO 3a-
METHO NepEeMECTHIIHCH BBICOTHBIE TaHAMA(THBIE 30HBI.

B LiesloM MOXHO CKa3aTh, YTO Ha MPOTSHKEHUH I€ONOTHYECKOH HCTO-
PHH TIPOUCXOAMIM MOCTOAHHBIE HeOOpaTHMble H3MEHEHHS 3KOC(epHl.
Hi3MeHeHHd oTpaXkanuch Ha COCTOSHHH OTHAENbHBIX KOMMOHEHTOB JIaHM-
wadra. [TpupoaHO-TEpPUTOPHANIEHBIE KOMILIEKCH YCIOKHANUCH, H B 1ie-
JIoM 3Kkoc¢epa cTaHoBHIach Bce Oonee pasHooGpasHoit u cioxHoit. [lo-
3TOMy MOXHO CKa3aTh, YTO JIaHAWA(dTHasA KapTHHA MHpa OTPaXKaeT He
TOJIBKO COBPEMEHHbIE MPHPOJAHBIE YCIOBHUSA B COOTBETCTBHM C 3aKOHOM
reorpaduyeckoii 30HaNBHOCTH, HO ¥ HCTOPHIO Pa3BUTHA NaHAWA(TOB.

JlanmagTHas kapTHHA eule Gosiee yCIOXKHANACH MO Mepe TOro, Kak
JeATeJIbHOCTD YeJIOBEKA CTAaHOBHJIACH BCE Goliee 3aMETHBIM I'€0IKOJIOTH-
uyecknM (akTopoM. BenencTeie akTHBHO#M X035HCTBEHHOH AeATENBHOCTH
4eoBeKa €CTECTBEHHbIE (“NOTeHUManbHble™) NanamadTel B 3HAUUTENb-
HOH CTeneHH BHIAOMU3IMEHWIMCH. IIpH 3TOM Kaaplif 30HaNBHBIA THUN
nanawadra 6si1 TpaHCHOPMUPOBaAH MO-cBoeMy. B 3To# CBA3H roBopAT 0
COBDEMEHHbIX NaHOWAPmax, Kax meppumopuanbHulX KOMNAEKCAx, Clo-
JHCUBUUUXCSL 8 pe3ybmame MPAHCHOPMUPOBAHUSL eCMeCMBEHHbIX NAHO-
wagmoe deamenvrnocmoio uenosexa. Kapra coBpeMeHHbIX naHAAadTOB
mupa Maciitaba 1:15000000 noxproroBneHa M u3naHa comecTHo IIpo-
rpammoit OOH no okpyxatoueii cpene (FOHEII) u reorpadpuueckum da-
KynsTeToM MI'Y B 1993 r.

CoBpeMeHHbIe JTaHAIIA(TH TOAYHUHAIOTCS B OCHOBHOM 3aKOHaM MpH-
pOIBI, HO H 3aKOHBI Y€JIOBEYECKOro 0OLIECTBa MrpaloT B HUX BCE YCHIIH-
BAIOILYIOCH pONb, MpU4eM ueM 6oJiblle poib COLHANBHBIX (PaKTOPOB, TEM
B Gonbieii creneny naHawadTe TpaHchOPMUPOBAHBI.
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I1I. ConnanbHO-3KOHOMHYEcKHE (PaKTOPBI 3K0ChephI

III.1. Ocnosnbie zpynnst hakmopoe cocmoanua 3xkocgeput

BospeiicTBHe COLMANBHO-IKOHOMHYECKHX NpoLieccoB Ha 3kochepy (B)
3aBHCHT OT TPeX OCHOBHBIX rpymnn ¢akropos: Hacenenus (H), morpebie-
Hus (IT) u Texnnueckoro nporpecca (T):

B=HxIIxT

Kaxxpas W3 3THX rpynn COCTOMT, B CBOIO O4epenb, W3 MHOrux Gonee
KOHKpeTHBIX (pakTOpoB. DTO COOTHOILEHHE HE CIEdyeT pacCMaTpHBaTh
KaK CTpOryl0 MaTeMaTHueckyio (opmyity, a ckopee Kak JIOTHYECKYIO 3a-
BHCHMOCTB, B KOTOPOH (PaKTOpBI MOTyT pacCMaTpHBaThCA KaK B3aWMO3a-
meHsemble. [losTomMy naHHOe BhIpakeHHE MOXET OBITh HCMONBL30BAHO
TalOKe B KaueCTBE MOKa3aTesid Harpy3kd Ha dKocdepy M ee OTAebHbie
YacTH.

PaccMOTpuM 5TH TpH OCHOBHBIE I'PYNIIbl COLHMATBHO-3KOHOMHYECKHX
¢$akTOpOB, MX 3Ha4YE€HHE I COCTOAHHA 3KOC(ephl M, COOTBETCTBEHHO,
BO3MO>KHOCTH YIpPaBJI€HHUA €10.

I11.2. Hacenenue mupa Kak ze03K010zudeckuit ghakmop

Yucnennocms HaceneHus npeponpenenser CyMMapHble NOTpeOHOCTH
ofliecTBa B MUTAaHUH, OJEKIE, JKWIHILE, 00pa3oBaHHH, MEIULIMHCKOM
o6cy>KMBaHMM M JPYrHX YC/yrax M pecypcax. OTO BbI3bIBaeT 3Ha4H-
TEeJIbHOE aHTPOTIOreHHOE AaBlEHHE Ha MHOTHE MPUPOJHBIE CUCTEMBI M HX
JerpajalHio, BO3pacTalolliee pacXo0BaHHE €CTECTBEHHBIX PECYpCOB H,
KaK CleCTBHE, MHOTOYHMCIIEHHbIE W Cepbe3HbIE Me0IKOJOrHYECKHE Mpo-
6nembl. TakuM 00pa3oM, YHCIEHHOCTh HACeNIEHHS CTAHOBMTCH BaKHeM-
UM reodkonoruvyeckum ¢akropom. Ilpu 3TOM, BCeACTBHE ecTeCTBEH-
HOrO JKeJIaHHUA XHTh Jiyquie, NoTpebHOCTH MofAei OOroHAIOT pPOCT HX
YUCIIEHHOCTH.

Hauano ronouena (oxono 10 ThiC. JIET TOMY Ha3all) — OTIIPaBHasA TOYKa
U1l OLUEHKH COBPEMEHHOIrO COCTOsHHUSA dKocdephl. Toraa HaceneHue 3em-
J1 cocraBisino 5—10 miaH. yen. C TOro MOMEHTa MPOHCXOAMI B LIEJIOM
POCT HacesneHHs, CHayajia MeQJIeHHBIH, U ¢ KonebaHHiIMH, a 3aTeM Bce
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6onee yckopsromuiics. Konuuectso moaed Ha 3eMie M3MEHANOCH clie-
IytomuM obpa3om:

Toxn 0 1000 1800 | 1925 1960 | 1974 1987 | 1999*
mapa. yen. | 0,25 0,28 1 2 3 4 5 6
* Oxkumaemas nara

B ocobeHHOCTH 3HAYHMTENbHBIH POCT YUCIIEHHOCTH HACEICHHA MPOMC-
XOAMN M MPOUCXOOUT BO BTOpOii monoBrHe XX Beka, B TEYEHHE KOTOpPOH
HaceneHue Gonee uyem yaownocs. HanGonblumii oTHOCHTENBbHBIH MpH-
pOCT HaceNneHUs YBENHYUBAJICA, JOCTUTHYB B KOHLIe 60-X IrT. MakCHMyMa,
paBHoro 2,06% B roa. C Tex nop OTHOCHTENbHBII MPUPOCT COKpallaeTcs,
HO abGCONMIOTHBIN MPHUPOCT NPOAOIDKAET YBEIMYMBATHCS, OT 65 MIIH B roa B
1965 r. no 80 mnu. B 1985 r., u npumepHO 90 MiH. yen. B 1995 r. Oxuna-
eTcs, UTO BCKope abCoMOTHBIH MPHPOCT YHCIIEHHOCTH HaceleHHs MUpa 3a
rox noizger Ha y6butb. CornacHo nporHo3aM, cCTabGHIM3aLMs YKCIEHHO-
CTH HACEJICHHA MHpa MPOU3OHIET B CEpPEeMHE CNEAYIOIEro CToNeTUs Ha
ypoBae 10+2 mupa. uen.

IMouemy nosmkHA MPOM3OHTH CTaGHNM3aLMA YHCIIEHHOCTH HaceleHUA?
B cooTtBercTBHM ¢ Teopueit Boigatoierocs aemorpada ®penka Hoyt-
wrafia (CIIA), 5KOHOMHYECKHH M COLMAILHEBIA MPOrpecc BIMAET Ha
pocT HacesieHus1, obecrneunBas NMPOLECC Tak Ha3bIBAEMOro demozpaguue-
ck020 nepexooa. Kaxnaas U3 cTpaH MHpa HaXOAMTCS Ha OJHOM M3 Tpex
craguit nepexoja.

Ha nepBoii cTaauu ¥ pokaaeMoCTb, H CMEPTHOCTb BBICOKH, a YHC/IEH-
HOCTb HacCeNeHHUs YBEIMYMBACTCA MEIJICHHO WIH BOBCE HE YBEJIHYMBaeT-
ca. Ha BTopoii cTanuu, BeieaCTBHE YITy4LIEHHS YC/IOBHM XKH3HH, B 4acT-
HOCTH, PacnpoCTpaHEHHUs MEAHLIMHCKOrO 06CTyKHBaHUA (ITyCTh JaXKe Ta-
KOT'0 3/IeMEHTAapHOro, KakK, HanpuMep, HMMYHH3aLIUA HaceleHHus), CMepT-
HOCTB COKpAILIAETCH, a POXKIAEMOCTb OCTaeTCs BBHICOKOM, H YHCIEHHOCTH
HacesnieHus O6bIcTpo Bo3pactaer. Ha Tpetbeil cTagnu, 3aBepluarowieit npo-
uecc aemorpaduueckoro nepexosa, 6narogaps COUHAIBHBIM U SKOHOMM-
YECKHM JOCTIDKCHHSAM, B TOM UHCJE H3-3a COKpaTUBIUEHCA NETCKOM
CMEpPTHOCTH, pa3mep ceMeit ymeHbluaeTcs. Kak u Ha nepBoii cranum, po-
XKIAEMOCTb H CMEPTHOCTDb MPUXOAAT B paBHOBECHE, HO Ha ropasgo Gonee
HHM3KOM YPOBHE UX YHCJIEHHOCTH.

BceMupHBIi npoLiece aemorpadHYecKoro nepexoja B LEJIOM pa3BHBa-
€TCA B COOTBETCTBHHM ¢ Teopuei HoyTwrraitHa. K Hauany 1990-x rr., B 24

59



ctpaHax Epponsl, Bmodas Poccuto, a Taioke v B Sinonuu, aemorpaduue-
CKHMH mepexol MpaKTHYECKH 3aBepliwicis. B 3THX cTpaHax exkeromHslii
MPHUPOCT HacesleHUA He mpessiinaeT 0,3%, Tak YTO YHCIEHHOCTh HAceJe-
HHS NPAaKTHYECKH CTabMIIM3HpOBaach.

Jlpyrue cTpaHsl B OCHOBHOM HaXOAATCA Ha Pa3jMYHbIX 3Tanax BTOPOH
CTafiuH, YTO U 0OBACHAET ObICTPBIA MPUPOCT HaceneHus. PocT uncneHHo-
CTH HaceJICHHs! MPOHMCXOAMT B OCHOBHOM 33 CUET pa3BHUBAIOLUMXCS CTpaH,
JoNs KOTOPBIX, cocTaBnsiowas ceiyac 75%, k 2030 r. pocturHer 85—
87% nacenenns mupa. IlepByio cTaaMiO NPOLLUIN MOYTH BCE CTpaHbl MH-
pa. Becero nums cto ner ToMy Ha3zaa nouTH Bce cTpaHsl 3ananHoi EBpo-
bl HAXOAWIHCh Ha NEPBOi CTaHH AEMOrpadHYECKOro nepexona.

IlpuBoanMas Ha puc. 3 KapTa-cXeMa MoKa3blBaeT KOJHYECTBO ACTEH B
cembe no ctpaHaMm. [Ipu nokasarene ¢peprunbHocTH paBHOM 2,1-2,2 umc-
JIEHHOCTh HacesleHHs cTabunu3upyercs.

Ecau Mpl MOCMOTPHM Ha pacnpeoenenue YUCIeHHOCMU HACeNeHUus no
go3pacmam, TO OOHapy>KMM, 4YTO B Pa3BMTBIX CTpaHaxX AOJIA HaceleHHA
UIs Kaxkaod Bo3pactHoi rpynmns! (Hanpumep, 0—-10 ner, 11-20 ner, ...,
60-70 ner u T.1.) ocTaeTcs NpUOIM3UTENBHO OJIMHAKOBOM. B TO ke Bpe-
Ms, [JiI pa3sBUBAIOIIMXCS CTPaH 3Ta AOJIA CYIIECTBEHHO HEOJWHAaKOBa, H
YHUCJIEHHOCTb MONOABIX JofieH 3aMeTHO mpeobnanaer, uro sBnseTcs Oc-
HOBOJ Ul JaJibHEHIIEero pocTa YMCIEHHOCTH HaceJIeHHs 3TOH YacTH MU-
pa, C BBITEKAIOIUM OTCIOAA BO3pacTaHHEM aHTPOTIOTEHHOH Harpy3kH.

Tem He MeHee, cmabunuzayus YUcreHHOCMU HaceneHus MUupa, TO eCTh
nepexo/ CTpaH Ha TPEThIO CTaAMIO, He 3a ropaMu. Tak 3aBepLunTcs 4pes-
BbIYaiHO BaXXHbIH IS COCTOSHHS 3KOC(Ephl, BO3MOXHO, BaKHEHILMi
npouece rnepexoja OT YHCIEHHOCTH HACEeJICHHA MUpPa, HE MpeBblllaBIICH
2 MipA 4ell., K YACJIEHHOCTH nopsaaka 10 Mapa Bcero Nuiub 3a CToseTHe
WIM 4YyTb JOJblIe. BeleacTBue CHCTEMHBIX 0cOGEHHOCTEl 3kocdeps
3TOT Npolecc BieYeT 3a co00# Lenslii paa Apyrux nepexoAHbIX MpoLec-
COB, O KOTOPBIX peub NOHAET Jajee.

BMecTe ¢ TeM CTaHOBHUTCS SICHO, YTO TeOpHs Aemorpaduueckoro ne-
pexoza He YYMTHIBaeT Bce OCHOBHbIE (akTopbl. Ec/iM HaceneHHe Kakoii-
aubo cTpaHbl BO3pacTaer 4O TaKOro ypOBHS, YTO €ro morpebHOCTH yike
NPEBbIAIOT MPUPOAHDIM MOTeHMAaN, obecneyrBalomuii Kak BO30OHOBM-
MOCTb HEKOTOPBIX PECYpPCOB (HanmpHMep, MECTHBLIX JIECOB, NacTOMIL, Noy-
Bbl, BOJIbI, pbIObI U Mp.), TaK U MOTEHLKAN MOITIOWEHHS U AECTPYKLIMH 3a-
IPA3HEHHUH, TO OHO HAYHUHAET, NPIMO WK KOCBEHHO, pa3pyliaTh CBOKO pe-
cypcHylo 6a3y. Dta CHTyalus Ha3blBaeTCA Oemozpaduyueckoii N06yuKol
(demographic trap). Ilo-BuaMMOMY, PAZ pa3BHBAIOILUXCS CTPAaH HAXOUT-
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ci B CHTyauuH, OJm3Kkoit K BhilleonucaHHo#. BenencTeue yxynmarole-
rocsi YpOBHA XH3HH HAaceJICHHS THX CTPaH CMEPTHOCTb MOXXET HavaTh
YBEJIHUHBATLCA, U TAKHUE CTPAHbl MOTYT BEPHYTbCA K COCTOSHHUIO MEPBOi
cTaauu aeMorpaduueckoro nepexoza, Ho npu ropasno 6onee BbICOKOH
YHCIIEeHHOCTH xuTeneil. IlociencTsus Takoro perpeccuBHOro nepexona
MOKa TPYIAHO NpeJcKa3yeMbl, HO HECOMHEHHO BeCbMa HeOIaronpusaTHBI.

HauGonee HaceneHHbIM paliOHOM MHpa SBISETCS IOr0-BOCTOYHAsA
yacte Asuu (Kuraii, Uupus, [lakucran, banrnanewm, MHaonesus u ap.),
rZie MPOXXHBAET OKOJIO TMOJOBHHBI BCeX JIIOJeH Ha 3emie, pUYeM CTOJIb
BBICOKas HOJIS OCTaBaJlaCh MPUMEPHO TaKOH ke Mo KpaifHeH Mepe B Teue-
HHE ABYX MOCJEIHHX TBHICAY JieT. DTa OrpoOMHas TEPPHTOPHA MOJBED-
rjach, Mo-BUAMMOMY, W HavbonbLieH aHTPONMOreHHOH TpaHCGOpMaLMH.

YucneHHOCTh HaceNCeHHWs MHpa YBEJIHUWIach 3a mociaegnue 250 ner
npUGIM3NTENBHO B NATh-CEMb pa3. 3a TOT ke nepuol HaceneHue Cesep-
HOH AMEpHKHM YBEIMYMIIOCH B CTO pa3, a B OxkHOH AMepHKke NPUMEPHO B
20 pa3, B OCHOBHOM 3a cUeT MMMHrpauu# U3 BocTrouHoro nomymapus.
Oti uMdpbl JAIOT MPEICT4BICHHE O CTEMEeHH BO3pacTaHHS aHTPOMOreH-
HO# Harpys3Kkd B pa3iH4HBIX padioHax 3kocdepbl, a TakKe 0 BOKHOH reo-
3KOJIOTMYECKOMH POJIH NPOLIECCOB MUZPAYUU HACENEHUA,

B ocobenHocTH yBenuuuBaercs U OydeT mpoAoDKaTh PacTH OTHOCH-
TeNbHas ¥ aOCONIOTHAs YUCIIEHHOCTb 20P0OCKO20 HACeNeHUs, TIpeUMyIiie-
CTBEHHO B pa3BHMBarOliuxcs cTpaHax. ['opoackue cucreMbl (cM. Paspen
X.2) mnpeacraBasioT coOoif npuUMep NOYTH TONHOM AHTPOMOreHHOMH
TpaHcOpMallMd TEPPUTOPHUH. 3HAYHTENBHYIO pPOJib B AHTPOINOrEeHHOM
TpaHCHOPMALIMM MIPAIOT TAKXKE CBA3H MEXAY MOpPOAaMH H OKpYXKAKoIIeH
HX TEppPUTOPHEN.

Hemanyio ponps B XapakTepe aHTPONOTreHHOH Harpy3ku, B O0COOEHHO-
CTAX B3aMMOOTHOLICHUH NIoaeH ¢ NpUPONOi, B MOTPEOHOCTAX B €CTECT-
BEHHBIX pecypcax U Mp. UTParOT HaUHOHAJIbHBIC TPAAHULMH, OIBIT U MPH-
BbIYKH. BoOT kak 06 sToM nuuer, ¢ moneil MpoHuH M 1oMmopa, J1.Typoy
(CLLIA):

“Ecnu 6bl HaceNeHHE MUpa MMEIO MPOU3BOJHTENBHOCT TPYJa LUBEH-
LapLeB, YPOBeHb NOTpeOieHNs KUTaHLeB, CTPEMIICHHE K PABEHCTBY, MPH-~
cyuiee lIBefaM, H OOLIECTBEHHYIO QHCLMIUIMHY SIMOHLEB, TO Halla IUia-
Heta MorJia Obl MHOTOKpaTHO ofecneynTh NOTPEGHOCTH BCErO COBPEMEH-
Horo HaceneHuss Mupa. C Apyroit CTopoHsl, ecid Obl HaceleHHe MHpa
MMeJI0 NPOM3BOAMTENBHOCTD JkUTeneH Yana, yposeHs norpebneHus ame-
pHUKaHLEB, TPaAHLMOHHOE HEPABEHCTBO, XapaKTEpHOE U1 HHIWHLIEB, W
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o6mecTBEHHYIO JUCLMIUIMHY apreHTHHLEB, TO HAWa IUIaHeTa He cMorja
6561 06ecreunTh MOTPEGHOCTH JaXKe COBPEMEHHOTO HaceeHHs 3emin.”

Hrak, MBI MOXEM clienarh ClieAyioLe BIBOIBI: '

a) YncneHHOCTh HaceNneHHs Mupa GyJeT npomoypkaTh pacTH, HO B KOH-
Lle KOHLOB cTabunu3upyercs Ha yposHe 10+2 mapa. yen. npubnuzurens-
HO B CepeaMHe CIIeAYIOLIero BeKa.

6) [lons pa3BHBAIONIMXCA CTpaH B 06LIEM KONHYECTBE HaceneHus MUpa
ewie 6ojiee yBEJIHUHUTCS, NOCTHTHYB 85-87%.

B) CylecTByeT ONacHOCTbh TOTO, YTO B HEKOTOPBIX CTpaHax norpedHo-
CTH HaceJIeHUA MPEeB30HAYT MMEIOILHECS pPecypChl, YTO MOXET NPHBECTH
K TEOdKONIOTHYECKOMY KPHU3HCY C TJIOXO TpPeACKa3yeMbIMH MOCHEACT-
BHAMH.

r) Murpauuu HaceneHus UrpaioT BaXHYIO poiib B GOpMHUPOBaHHH reo-
3KOJOTHYECKOH Harpy3KH.

1) Kak mons, Tak ¥ aGCoNOTHasA BENHYMHA FOPOJCKOro HaceneHus, B
0coGEHHOCTH B Pa3BHMBAIOLIMXCA CTpaHax, B Omkailuve NecATHIETHS
6ynyT BO3pacTarh.

e) Bo Bcex palioHax MHpa Hacel€HHe CTaHeT CTapiue, YTO MPHUBEAET K
M3MEHEHMIO CTHIIA XKH3HH M MoAuduKanuy noTpeCHocTell HaceneHus.

Kaxxaplii U3 3THX MyHKTOB BEJIET K CEPLE3HEHMIINM MOCIECTBHIM Ieo-
JKonoruyeckoro xapakrepa. [Ipu pocte Hacenenus 1o npuOAM3UTENBLHO 6
MJIpA. 4el. B 3Kkocdepe npous3oLuiH Niybokue U HeGnaronpusTHele H3Me-
HEeHMs KPU3HCHOTO XapaKTepa, YTO W JaeT NpaBO OLEHMTb COBPEMEHHYIO
CHTyaLHIO Kak rnobanbHele H3MeHeHHus (global change). Kakux e mo-
CIEACTBHI MOXHO OXXMAATH MpPU pOCTe HaceneHus ot 6 xo 10 munnuap-
J0B? Beiieput M 3kocdepa cTosb GONbLIYIO Harpy3Ky WIH K€ MHOTHE
€e KOMITIOHEHThI HaUYHYT JerpaiupoBaTth, Bbi3biBas XKeCTOUANIINI KpH3KC
BCeii r1106a1bHOM MPHPOAHO-COLHATILHOH CHCTEMBI?

UpespbiyaliHO BaKHO TalOKe, OCTAHOBMTCS JIM POCT HacelieHMs Ha
HIDKHEM WJIM BEpXHEM YPOBHE NMPOrHO3a YUCIEHHOCTH, TO €CTh Ha 8§ wiu
12 munnmuapaax. Ilpu srom yBenuuenue Hacenenws Mupa no 8 mipa
NpaKTHYeCKH Heu30exkHO, TaK Kak MOJNOJbIE JIOAH, KOTopble OyayT co3-
JaBaThb CBOM CEMbH ¥ TaKHM 00pa3oM yBe/IHUYMBATbh YMCIICHHOCTb Hacele-
HHMS MHpa, YXKE POAHIIHMCH, a 104 HX B Pa3BHBAIOLIMXCS CTpPaHaX, KaK Mbl
y>Ke 3HaeM, BbICOKA.

Bo3HHKaeT HeOOXOAMMOCTL HEOTJIOKHOM pa3paboTKH Oemozpaguye-
CKOU cmpame2uy KaK Ha HaLMOHAIBLHOM, TaK M, XKejiaTenbHo, Ha obie-
MHpOBOM YpoBHe. s kaxnaod cTpaHbl Jemorpaduyeckas cCTpaTerus
JIOJDKHA Y4YHTBHIBaTh HaLMOHaJIbHBIE OCOOEHHOCTH B 00J1aCTH S9KOHOMHKH,
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MPUPOOHBIX M APYrHMX PecypcoB, WCTOPHH, PENIMTHUM, KYJIbTYphl H TIp.
MHorue cTpaHbl MPUHSIH TAKyIO CTPaTEryio WK o6cyKnaloT ee.

TloHumas, 4TO MOTEHLHAlbHast €MKOCTh HALHMOHAIBHOH TEPPHTOPHH
orpaHuueHa, nmpaButenbcTBO Kutas B TeyeHue yxke Gonee nmecartd ner
MPOBOJMT >KECTKYIO JeMorpagH4ecKylo MOJHMTHKY, HamnpaBlICHHYIO Ha
COKpallieHHe pocTa HacejieHHA. ' OpOACKHM CeMbAM pa3peillaeTCs UMETb
TONIBKO OOHOro peGeHka, a ceabckMM — ABYX nereil. [lna obGecrnieuenus
9TOM MOJHUTHKH pazpaboTaHa CHCTEMa MOOLIPEHHIT U Haka3aHMH. DTO Mo-
3BOJIIET 3aTOPMO3MTh POCT HacCeNleHHS CaMOH MHOTOYHCIICHHOH CTpaHBI
MHpa, HO He Ha TOM YpPOBHe, KakK MIaHUPOBAJIOCh, a Ha 6oJee BHICOKOM —
1,2 mnpa. yen. B censckux paiionax Kuras cpemHee konn4ecTBo Aereit B
ceMbe BCE ke MpeBblaeT AByX. OfHA U3 OCHOBHBIX MPUYHH HETIOIHOTO
ycrexa 3aKJilo4aeTcs B TOM, YTO B CENbCKHX paiioHax Kuras orcyrcTByer
NMEHCHOHHOe obecneueHue, U GakTHUecKH AeHCTBYeT TpaAMLMOHHAS CHC-
TeMa, KOrjia CTapocTh TEM Jiyuiue obecrnieyeHa, yeM Gosbllie B ceMbe Je-
Te#, B 0COGEHHOCTH MaJIbYHKOB, KaK OyIyUIMX KOPMUIIBLICB MpecTapesbiXx
poauTenei.

B 1970 rr. npaButenscTBo MHAMM NBITANOCH BBECTH CUIOBYIO MOJIMTH-
Ky KOHTPOJIA 32 POXKAAEMOCTbIO, HO MOTeprneno Heyaady. YHcieHHOCTh
xureneit Uuauu Boipocno ¢ 850 muH. uenoBek B 1991 roay ao 930 miH. B
1996 rony. IIpu coxpaHeHHUH TaKUX TEMITOB NMPUPOCTA HACEICHHE CTPaHbI
nepeiarter pyoex B 1 muuapn yenosek yxe B 2000 r. Ha rore Muaun
(urratel Kepana w TamunHany) cyMenu yCTaHOBHTH KOHTPOJb 332 POXK-
JAaeMOCTBIO, TOTa KaK CeBEpHbIE IUTAThI OTIMYAIOTCH KpaiHe BBICOKHM
NPUPOCTOM HACENEHHA, OTPULATENBHO BIMAIOIIAM Ha MOKa3aTenH Bcel
cTpaHBbl. Yike ceiyac ypoBeHb Ge3pabotuupl qocturaer 30% HaceneHwus.
OxupaeTcs, 4To B HeanekoM OyayieM YHCIIeHHOCTh HaceneHus Muauu
NPEBLICUT YHCIIEHHOCTD HaceneHus Kuras.

Ha obumemupoBom ypoeue Kondepernis OOH no HapomoHaceneHHIo,
cocroasmasica B Kaupe B 1994 r., npuHsna, nocjie THKENbIX AUCKYCCHIA,
PEKOMEHAALMI0 O HEOOXOAUMOCTH CTaOWIH3UPOBaTh HAceleHHe Ha
ypoBne 7,8 mnpa. yen. Xors 3ra uudpa U He MOAKperUieHa HeoOXOAUMBI-
MH COIJIACOBAaHHBIMHM [EHCTBUAMH, MPHHATHE €€ UMEeT OYEeHb BAXKHOE
MOJIMTHYECKOE 3HAUEHHE, MOTOMY YTO OHAa OTpaXaeT >KEJaHHE Trocy-
JapCTB MHpa TNOBIHATh HA POCT YHCIICHHOCTH HACEJICHHUS.

O pocte HaceneHHs W €ro peryJHpOBaHHM KaK BaxkHeiueM (akxTope
cyiecTBoBaHuUs yenoreuectsa, nuweT [Ton Opnux (CLLIA): “B3psbis, BbI-
3BaHHBIA POCTOM YMCJIEHHOCTH HaceneHHs, He 3a ropamH. Heobxomumo
TOJILKO MOHATb, OyJET M POCT OCTAHOBJIEH LIMBUJIM3OBaHHO, MOCPEACT-
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BOM KOHTPOJIS pPOXKAaeMOCTH, WK e MPHUPOZa CMETET M3IUILKH Hacene-
Hus... Cerogus mo6oii YenoBek, BHICTYMAIOMIMI POTHB KOHTPOJA POXK-
JaeMOCTH, HEOCO3HAHHO TOJIOCYeT 3a YNpaBJIEHHE YHCICHHOCTBIO Hace-
JIEHHs MOCPEICTBOM MAacCOBOrO YBEJH4YEHHs CIIy4acB HEONpaBIaHHO
paHHe# CMepTHOCTH”.

CyIiecTBYIOT THIIOTE3bl, FOBOPALIME O TOM, YTO 3Kocdepa MoxKeT GbITh
B YCTOHYHMBOM COCTOSIHHH IPH YPOBHE YHCICHHOCTH HAaCE/ICHUA MHpa, He
npesbiliaomeM 2 miapid. yen. [Ipy npeBblLIEHHH 3TOr0 YPOBHS YHCIIEH-
HOCTh HACeJIeHHs peryJMpyercsi CTUXHHHO, OCPEeACTBOM ronoaa, 6ones-
Hel, MeXHAUMOHAIbHBIX KOH(IHKTOB, IpakIaHCKUX BOWH M mp. Mex-
TUIEMEHHBIE KPOBOMPOJNUTHbIE KOH(auKTH B Pyanne unu Comanu BeIris-
IaT Kak 6oppba 3a MOJMTHYECKYIO BJIACTh; Ha CaMOM Ael€ B OCHOBE
CTOJIKHOBEHMH — MepeHaceNIeHHOCTh CTPaH M, clejoBaTenbHo, 6opsba 3a
pecypchl.

MOXHO rOBOPHTH O TOM, YTO MMEIOTCA [Ba NpelelbHBIX COCTOAHHMA:
WIY NIPY YMCJICHHOCTH HACeNeHUs MHUpa, He NpeBbilaomeli NoTeHMaNb-
HYIO €MKOCTb 3KOC(ephbl, TO €CTh OKOJO 2 MIpA. 4e., 4ro obecrieynBano
6Bl ee YCTOHUMBOCTh M OTHOCUTENIbHO 6J1aronoiy4HyIo JKHU3Hb JJIsS BCEro
HacesleHHs: 3€MJIH, HJIH K€ MPH YUCIICHHOCTH HaceneHus 10 mipa. u 6o-
Jiee, BeAylieH K MPUPOAHBIM H OOIECTBEHHBIM KPH3HCaM M KaTacTpodam
U K CYILECTBOBaHHMIO B YCIOBHAX Ae(uUHMTa MPOJOBOJNILCTBUA, YHEPrHH,
NIPUPOJHBIX PECYpPCOB H Hp.

B nepBoM cueHapuu notpebyercs NMpoaO/DKHTENBHOE BpeMs, NOopsaKa
HECKOJIBKHX MOKOJNIEHHH, YTOOBI MPUATH K HCKOMOMY YPOBHIO HAaCeJIeHHs
OTHOCHUTEJIbHO MMPHBIM ITyTEM, CO3HATE/ILHO U LIEJIEHANpaBICHHO, XOTA U He
6e3 TpyaHocTed. Bonpoc B ToM, ycrieeT JIn 4eNoBeUYECTBO BCTaTh Ha MYTh
nepexoia K HEMHOTOYHC/ICHHOMY HACENeHHIO U OCYLIEeCTBHUTH ero. Ecnu
HE YCHEET, TO pa3BUTHE OyAeT MPOUCXOAUTH MO BTOPOMY CLIEHAPHIO.

Bo BTOpOM cueHapHH YMCIIEHHOCTh HacelleHHs YK€ peryjiupyercd He-
NOPOM3BOJIBHO BCIACACTBHE TAKHX, HalpUMeEp, COOBITHI KaK MEXIUIEMEH-
Hble CTONKHOBeHHs B Pyanne u Bypynau, rpaxknanckas BoiiHa B Comanu
Wi AHrone, ronon B periorHe Caxens, Wid MaccoBas rudenb moaeil B
baHrnaaeun ot HaBOAHEHUIA.
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ILI.3. ITompebnenue npupooHsix pecypcos
u zeolxonozuueckux “yenyz”

II1.3.1. Pocm nompebnenus

C TOuKkHM 3pEHHS TeO3KOJIOTWH MOA NoTpebleHHeM MOHMMaeTcst Mc-
MoJb30BaHHE OOLIECTBOM pecypcoB 3Kochephl: a) GPU3NUECKHX PECYPCOB
(MHMHEpanbHOE ChIpbe, NMPONYKThbI (YHKIMOHHPOBaHUA OHocdepsl, BoAa,
BO3AYX M mp.), 6) “ycnyr” ee cucteM xu3HeoOecneueHns (MOrJIOIEHHE H
nepepaboTka OTXOHOB), B) “yciayr” mo o0ecrneyeHHIO OCHOBHBIX MeXa-
HHU3MOB 6Hocheps! (rnoGanbHele 6uoreoxuMuueckue ukibi). Ilorpetie-
HHE HalpaBJIEHO Ha YIOBJIETBOPEHHE MaTEpHAJIbHbIX H, KOCBEHHO, HEKO-
TOPBIX AYXOBHbIX NMoTpedHocTeH. [pyrie ynorpeGnsemMbie MOHATHSA VIS
0003HauY€HHUs CTENEHH HCTIONb30OBAHHS PECYPCOB M CHCTEM 3Kocepsl — Go-
raTcTBO, WIIK JOCTATOK, WIH YPOBEHb JKH3HH.

Bechk 3T0T CiokHbIH KOMIIeKe BonpocoB o6o3Havaetcs 6ykeoii “I1” B
BbIPOXKEHHH, OMpPENEAIOILEM OCHOBHBIE IPYMMbl COLHANBHO-IKOHOMHUYe-
CKHX (haKTOpOB, BJAHMAIOLIMX HA COCTOSHUE IKOCEPEI.

INoTpeGHocTH mopeit pactyT GbicTpee, YEM YHCIEHHOCTh HACEJCHHA.
He 6yner ommbkoii cka3aTh, YTO €ClNH POCT HACEIEHHA H3MEHSETCA B
apH(METHYECKOH NMPOrpeccHu, TO COOTBETCTBYIOLIMIA POCT NOTPeONEHH —
B F€OMETPHYECKOH, H MOTOMY MOTpeOsieHHe SBNAETCA OYEHb BaKHBIM
reo3KOJIOrMYeckuM (GakToOpoM.

OnHuM U3 BaXHEHLIMX MOKa3aTesel SKONOrHYeCKo# Harpysku sBis-
€TCsl NMPOU3BEJCHHE YHCIEHHOCTH HACeJIeHUs MHPa Ha BEJIMYUHY MOTpeO-
JIEHHsi NIPUPOJHBLIX PECYPCOB H CHCTEM >KHU3HeoOecneyeHUs Ha Aylly Ha-
ceneHus. CneqoBaTesibHO, PEryMpOBaHHE aHTPONOTEHHOrO AaBIEHHUs Ha
sKkocdepy MOKET MPOBOAUTHCA NMOCPEACTBOM YIPABICHHS YHCIIEHHOCTBIO
HaceJICHUs, WK BeJTMYMHOM NOTpebieHUs, Wi 06G0MMH MyTAMH Cpa3y.

TTorpeGnenue Takke W BeCbMa MHEPLMOHHBIH (akTop, MOTOMY 4YTO
OHO OCHOBBIBAETCS HA MHOIOBEKOBbIX TPAAHULIHAX, H €0 HEBO3MOXHO W3-
MEHHTb B OJHOYAaChe.

HuaukaTopoM BCEMHpPHOro norpebiieHHs W ero M3MeHEeHHit MOXKeT
6bITh 00bEM NPOMBILIEHHOrO MPOM3BOACTBA. BOT Kak OH M3MeHsICS B
mupe 3a nocneanue 230 ner:

Too 1750 1830 1900 | 1938 | 1953 1980
ITpoMbiLin. NpoOU3BOACTBO

(1900 = 100) 24 34 100 311 568 2042
HacencHue, MiH. 780 1120 1640 2220 2640 4410
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ITpoMbilIEHHOE MPOU3BOACTBO HEYKJIOHHO POCIIO, @ CIE€NOBaTENbHO,
W BO3MEiicTBIE ero Ha skocdepy. Beero 3a 230 ner ero o6beM Bbipoc B 85
pas, npuueM B 0COOEHHOCTH pe3kuM ObuT POCT BO BTOPYIO MOJIOBHHY XX
Beka. CamMbIM GBICTPBIM 6bUT MPUPOCT MPOMBILIIEHHOIO MPOM3BOACTBA 32
nsapuatwierde 1953—-1973 rr., xoraa oHO BBIPOCIO APHMEPHO Ha CTOJIb-
KO JK€, HaCKOJIbKO OHO yBenuumioch 3a 150 jer, ¢ 1800 r. mo 1950 r.
HIMeHHO B 3TO ABaLIATHIICTHE BO3/ElCTBHE UENIOBEKa Ha 3kocdepy Brep-
Bbl€ MIPHHECIIO Cepbe3HbIe NMPobieMbl rI0b6anbHOro Xapakrepa.

Bcriencteue pocta YHMCIIEHHOCTH HacesleHHs, MPOMBILIICHHOE MPOH3-
BOJCTBO Ha Jylly HaceseHus Bospocio 3a 230 ner B 15 pa3. 3a Tot xke
MIEPHOJ MHPOBOE CEJIbCKOXO3AHCTBEHHOE MPOH3BOJCTBO Ha AyINY Hace-
JIeHHs yBeNHYHIIOCh Gosiee yeM B TPH pa3a WiH, o 06beMy, IPUMEPHO B
20 pa3, 4TO TaKXKE YKa3bIBaeT Ha cephe3Helilne Bo3aeiCcTBHA Ha dKochepy.

O6beM MHpOBOH SKOHOMHKH, BBIPRXKEHHBIH B CTOMMOCTH BaJIOBOTO
npoaykra 3a rof (B goutapax CIIIA), yneausaiics B XX Beke kaxkabie 20
net. B 6mxaiiinne mecATHIETHS OXMIAeTcs JaibHeillllee yBelTH4YeHHE
BaJIOBOTO MPOAYKTa C COOTBETCTBYIOUIMM BO3PAaCTaHMEM Harpy3kd Ha
akocgepy:

Ton 1900 1950 1986 2050
Banossiit MupoBoii npoaykT,
mupa. goan. CILIA/rox 600 3000 13000 65000

1II.3.2. IIpupoonuvie pecypcul

ITpuponueie pecypcesl 3koctepsl 06BIMHO MOAPA3AEAIOTCS Ha HEBO306-
HOBHMMBbIE (MOJIE3HBIE HCKOMaeMbie), BO30GHOBHMBIE (B OCHOBHOM GHOJIO-
rH4ecKHe) U “Heucuepraemble” (9Heprus ConHua, BOJAA, BO3XYX, TEIUIO
Heap u ap.) (puc. 4). K stoit xxe nocnenHeii kareropuu MOryT GbITh OTHe-
CeHBbl M TaKHe CHCTEeMBbI XH3HeoOecneueHHus Kak riiobajibHble GHOreoXu-
MHYECKHE LIMKJIBI OCHOBHBIX JJIEMEHTOB, MI0GaNbHBINR MMAPOIOrHYeCcKuil
LMKJI, LIUPKYJIALMA aTMOCc(epbl M OKeaHa, MpOLEecChl CHHTE3a-AeCTPYKLMH
OpraHH4YecKoro BeLIeCTBa M Mnp. ITO BeCbMa yCJIOBHOe aeneHue. ['paHuLb
MEXy KaTeropusiMH pecypcoB pa3MbIThi. ITH IPaHULBI OTHOCHTEJIBHBI C
TOYKH 3peHHs BpeMeHH. Hanpumep, MuHepasibHble pecypchl U MOYBHI
MPOJOJDKAIOT CO3JaBaThCA M SBOJIIOLIMOHHUPOBATh M B Halle BpeMs, HO
CKOPOCTb MX ()OPMHPOBAHHA HECPAaBHHMO MEHbIIE CKOPOCTH MX MOTpes-
nenus. Bona, B nesiom B0306HOBHMBII pecypc, MoxeT ObITh npu onpeae-
JICHHBIX 00CTOATENBCTBAX HEBO30OOHOBHUMBIM PECYPCOM.
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[NpupoaHbie pecypchl

Ucuepnaembie Heucyepnaembie

[ TTT—

HeBo3HOBHOBUMBIE BosobHosuMble

[T~

YHu4TOXaembie PacceuBaemble

Puc. 4. OcHoBHBIE BUIBI NPHPOIHLIX PECYPCOB

CoBpeMeHHas NpPOMBILIEHHOCTh M DHEPreTHKa OCHOBBIBAaeTCS B OC-
HOBHOM Ha MCIHONB30BaHHH HEBO30OHOBHMMBIX PECYPCOB, 2 HMEHHO IO-
JIE3HBIX MCKOMAaEeMbIX, MOApA3ACAEMbIX Ha TPH OCHOBHBIE IPYIIIBL: IO-
proure uckonaemble (HedThb, ras, yroib 4 ap.), MeTauibl (Okeneso, ajo-
MHHHIA, MeJlb U MP.) U HEMETA/UIHUECKOE MHHEPATIBHOE ChIphe (COoelHHe-
HuA cepsl, Gocdopa, noBapeHHas U Apyrue cond  np.). [lepsas rpynna
OTHOCHTCS TalOKe K KaTeropMu yHHYTOXKaeMbIX PECypcoB, a ABE JApyrue
rpynnbl — K KATErOpUH pacCeHBaeMBIX PECYPCOB.

HHaycTpuanu3auus pe3ko yBelWuuia AoObivy M MCHOJb30BaHHE MO-
ne3HbIXx ucKoniaemblX. [Ipon3BoacTso crany B Mupe ¢ Hayana XX Beka
yBenuuuiocs Gonee yem B 70 pa3, HepT B 130 pa3, amomunus Gonee
yeM B 1700 pa3. ITOT HHTEHCHBHBIA POCT CBA3aH IJIaBHBIM 00pa3oM ¢
yBeJIMUEHHEM JOXOAOB Ha AylUYy HaceleHHs W MOBbILIEHHEM YPOBHS I0-
TpebneHus B 6oraThlx CTpaHaX, H TOJILKO BO BTOPYIO O4epe/b ¢ POCTOM
YHCJIEHHOCTH HacesleHHs M TorpebjieHueM B MEHee Pa3BHMTBIX CTpaHax,
NOTOMY YTO B Noc/ieIHUX Gonee ABYX TpeTel CEeMEHHBIX JOXOA0B HAET Ha
MHTaHHE.
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PocT 106b14H MONE3HBIX HCKOMAEMBIX B MHPE NPHBOAHT K BOZHHKHO-
BCHMIO T'€03KOJIOTHYECKHMX NpobnieM, CBA3aHHBIX: a8) C BO3MOXHEIM TIJiO-
6GaIbHBIM KPH3HCOM BCIEACTBHE HEXBATKH TEX WM HHBIX MHUHEPAJIBHBIX
pecypcoB, H 6) ¢ BKIHOYEHHEM HOBBIX, aHTPONOTE€HHBIX MOTOKOB B IJIO-
6anbHBIE LMKIBI BELIECTBA H SHEPrHH, YTO 3HAYHTENBHO H3MEHAET CHC-
TeMbl )kH3HeoOecneueHus sxkocdepni.

CymMmapHas no6bi4a GOJIBIIMHCTBA MOJIE3HBIX HCKOMAEMBIX 33 TEKY-
IMe JECATWIECTHS HAMHOTO MpPEBbICHIA pa3BeJaHHbIE 3amnachl K Hayaly
aToro nepuoAa. Tem He MeHee 3amachl MOYTH BCeX MOJIE3HBIX HCKOMae-
MBIX 3a 3TO BpeMs BBIPOCIM Onarojiaps reosioruyeckoii passeike, KOTO-
pas obecrieyHBaeT NnepeBo/l MOJE3HbIX HCKOMAEMBIX W3 KaTEropuH pecyp-
coB (TO €CTb MaTEpHAIOB, HMEIOILIMXCS B 3€MHO# KOpe) B KaTeropHio pe-
3€pBOB, M0 3aMaJHOi TEPMHUHOJIOIHH, WIH 3aNacoB, [0 POCCHHCKOH Tep-
MHHONOrMM. Pe3epBbi (3amacekl) — 3TO YaCTh MHHEPAJbHBIX PECYPCOB,
TE€XHOJIOTHYECKH AOCTYMHBIX H 3KOHOMHYECKH Lienecoobpa3HbIX s J0-
6prun. HanpuMmep, npou3BoACTBO xkene3a B Mupe 3a 1950-1980 rr. cocra-
BwIo 11 MipA. TOHH, HO 3amackl JKeje3a BBIPOCIM 3a 3TO Bpems ¢ 19
MJpA. T A0 93 Mapa. T.

IToxoxe, 4TO CKOPOCTH MPUPOCTa Pa3BeAaHHBIX 3aracoB MOJIE3HBIX
MCKOMaeMbIX pacTeT ObicTpee, ueM HX nobeiya. 3a nocnenuue 20-30 ner
KaK 3aMnachl, TaK 4 OTHOLUEHHE 3aMacoB K peCypcaM B MHpe YBEJIHUHIIHCh.
JIvinb OYeHb HEMHOTHE MCKOMaeMbie OOHapY>KMBAIOT YMEHbLICHHE 3ana-
COB, TO €CTb MPEBbIIIEHHE CKOPOCTH UX NO6BIYM HaJl CKOPOCTBIO MPHpOC-
Ta 3amacoB. LIeHsl HA MHPOBOM pBIHKE Ha MHHEPAJIbHOE CHIPBE B OCHOB-
HOM CHIDKAIOTCS, YTO TakoKe YKa3biBaeT Ha H300WIHE 3THX TOBAPOB, XOTA 3TO
¥ He eAMHCTBEHHDIH daKkTop, OnpeesMoLHii LIeHy ChIPbEBBIX PECypCOB.

Ilpu coBpeMeHHOM YpoBHe HOOBIYM pa3BeJaHHBIX 3anacoB LIMHKA,
CBMHIIa, PTYTH XBaTHT Ha 20 nert, HedTu Gyner nocratroyHo Ha 40 ner,
Kese3a, yrid, amoMuHus — 6onee yeM Ha 100 ner, npuyem 3TH LUPPbI
HMMEIOT TEHJICHLIMIO K Bo3pactanuio. [locnennee ob6cTosTensCTBO MO3BO-
NSeT HaJEeAThCA, UTO B LIEJIOM AeULMT MHHEpaJIbHBIX PECYpCcOB HE CTa-
HeT B Oymkaidilide NecATHNIETHS OCHOBHOW NMPHUYUHOM r1o6GanbHOroO reo-
9KOJIOTHYECKOro KPH3HCa.

Baxkneiilium BonpocoM notpebneHus ssnsercs sgpgpexmusHocmnb uc-
nonvzoeanusn pecypcos. Mel 6ynem obcyxaate 3TOT BOMPOC B CAEXYIO-
LIeM pazjielie, MOCBALIEHHOM TEXHOJIOrHH. 3Aech OTMETHM JIHLIb, YTO T10-
TpebeHHe pa3IMUHBIX MOJIE3HBIX HCKOMAeMbIX KaK Ha AyIlly HacCeJeHHs],
TaK U Ha eIMHHLLY TTPOU3BOAMMOroO NPOAYKTa B NMOC/ICAHNE NECATUICTHS B
MHpe COKpaIlaeTcs.
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Eme cpaBHuTensHO HeaaBHo, 10—20 et ToMy Ha3sall, MOMyJIsApHOM Te-
MOl B nuTeparype Obul OXHMAaeMblil KPH3HC, BbI3BAHHBIH rpo3sflUCH He-
XBaTKO# TeX WJIH HHBIX MMHEpaJIbHBIX pecypcoB. OmacHOCTb 3TOrO KpH-
3Kca, MO-BUAMMOMY, OTOJBMHYJIaCh, HO BONPOC HE CHAT MOJIHOCTHIO C IO-
BECTKH JHS, [IOTOMY YTO IPOrHO3MPOBaHME CMPOCa HA MOJIE3HBbIE HCKO-
naeMble COAEPXKUT MHOTO HEOIpe/ieIeHHOCTEH, a 3anackl MHHEpaJIbHOTO
CBIPBS HE JAIOT OCHOBaHMH IJ1 CNOKOHCTBHS.

B ocoGeHHOCTH STOT Bompoc BakeH Juis 3HepreTukH. [locpeactsom
CXKHUraHHs TOPIOYMX HCKOMaeMbiX B MMpe mnpoussoauTcs okono 80%
SHEPrHH, M HEXBATKa UX 6e3 COOTBETCTBYIOIIEr0 H3IMEHEHU HCTOYHHKOB
3Hepruu o3Havaya 6bl He KpU3HC, a katacTpody. Tem He meHee, k cepe-
auHe 90-X IT. CTaNO ACHO, YTO IJIABHBIM B U3MEHEHHH THMA SHEPreTHKH,
TO €CThb B Mepexoie K BO30OHOBHMBIM MCTOYHHMKAM 3HEpruu, Oynmer Bce
e He HEeJOCTaTOK FOpPIOYMX MCKOMAEMBIX, a Yrpo3a CHCTEMaM >KH3He-
obecniedeHHs 3eMJIH BCIEACTBHE HEKOHTPOIHUPYEMOro MapHHKOBOrO 3¢-
dexra. Acuandukauus Teppuropuii (cM. paszaen V.4), Takke BO3HHKAIO-
asi NPEeHUMYIIECTBEHHO BCJIEACTBHE TEIUIOBOM DHEPreTHKH, — €le OAHH
cepbe3Hblii dakTop HEOOXOAMMOCTH Nepexoaa K BO30OHOBUMBIM HCTOY-
HUKaM SHepruM. Ecnu uMeTbh B BUAY CTONIb Cepbe3Hblie I1o0anbHbIe reo-
9KOJIOTHYECKHE MOCIEACTBHSA, TO B MEPBYIO OYepelb BO3HMKAET HE MpO-
6nema neduuMTa roprOYMX MCKOMAeMBIX, a BONPOC, OyMyT M BCe AOCTYI-
HBIE pecypchl FOPIOYUX MCKOMAEMBIX KOTZAa-HUOYAb COAOKEHBI, HIIH 9KOJIO-
IHYECKHE OrpaHH4EHUsA 3aCTaBAT OCTAHOBHTDH TEIUIOBYIO JHEPreTHKY, Ipe-
/e yeM OyIyT U3pacxoOBaHBbI BCE 3aMachl TOPIOYMX UCKOMAEMBIX.

Ewme Gonee cnoxHbl npoGiaeMbl MCNOJIb30BaHUA BO30OHOBHUMEIX pe-
CypcoB. B 11e710M B MHpe MX KOJHYECTBO W KaY€CTBO COKPATHIOCH MOJ
BO3JEHCTBUEM NEATENILHOCTH YenoBeka. I1ockonbKy BakKHEHIIMH MCTOY-
HHUK BO30OHOBHMBIX PECypcoB 3TO (POTOCHHTE3, CO3JAIOLIMI NepBUUHOE
OpraHH4YecKoe BELIECTBO, Mbl OyneM 06CykIaTh reo3KoIoruueckue mpo-
61eMbl, CBI3aHHBIE 3TUMH peCypcaMH, IMIaBHbIM 06pa3oM B riase IX, mo-
ceaweHHoi Guocdepe. C obmecucteMHOM, 9KOChHEpHOI TOYKH 3peHMS,
norpebiieHue yenoBeKOM GHONIOrHYECKOH NPOAYKLUMH MPEBBICKHIO Mpexe-
7nbl, 06yCNOBIMBAIOILKE YCTOWYMBOCTD 3KOCHEPHI, B YACTHOCTH, BHI3BAIO
HapylieHHe [IOOANBbHBIX W JIOKAJIBHBIX OHOreOXMMHYECKHX LIMKIOB H
CHIDKEHHE GHOJIOrHUecKOro pasHooOpa3Hs Ha reHeTHYECKOM, BUIOBOM U
3KOCHCTEMHOM YPOBHSX.

“HeucuepnaeMble” NPHPOAHBIE PECYpChl, NOTpebiseMbie OOLIECTBOM,
3TO B 3HAYMTENIbHOM CTENMEHH pecypchl atMocdepsl u rugpoctepst. Ilo-
TpebneHHe 3THX PecypcoB YETOBEKOM MPHBOAMT K M3MEHEHHIO XHMHYeE-
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CKOro COCTaBa arMoc(epsl ¢ COOTBETCTBYIOIMMH CEPbE3HBIMHM MOCIIEN-
CTBHAMH, K YXYAILIEHHIO KauecTBa NMPUPOIAHBIX BOA M TpaHChOpMauUH
KaK JIOKaJIbHBIX, TaK ¥ M106aJbHOrO KpyroBopoToB Boabl. Mbl Gynem o6-
CY’IaTh 3TH BOIIPOCH! B MOCJIEAYIOIHX [JIaBaXx.

I11.3.3. Paznuuua 6 ypoensax nompebnenusn

O6cyxias NMPUHLMITHANBHBIE BONPOCH! NMOTpeOGIeHHS NMPHPOAHBIX pe-
CYPCOB H 3KOC(EpHBIX “yCITyr”, HENb3sl HE CKa3aTh O Pa3jIMYMK B YPOBHAX
noTpebieHHs Kak BHYTPH CTPaH, TaK U MEXJAy CTPaHaMH.

PasHuiia B ypoBHAX MOTpeOIEHHs pa3H4YHbIX CTPaH O4YEeHb BEJIMKA.
Hanpumep, B pa3BHBalOIMXCs CTpaHax notpebnenne HedTH, rasa, yrias u
CTaJI Ha YLy HAaCEJICHUA Ha MOPAIOK MEHbILE, YEM B Pa3BUTHIX CTPaHaX.

Benuuuna BanoBoro HauuoHanbHoro npoaykra (BHIT) maetr onpepne-
JIEHHOE MpEelCTaBJICHHE O pa3HHLE B YPOBHAX MOTpeOeHHs pa3iMyHbIX
crpad. BHIT — 310 cToMMocTh Beeil KOHEUHOH MpoAyKUMH U yciuyr (3a
roj), MPOH3BEACHHBIX Ha TEPPHTOPHH JaHHOH cTpaHbl. B 1993 r. BHII
BCEX CTpaH MHpa COCTaBWJI 29 TPUILTHOHOB 135 MMIIMapIoB 1OJIapoOB.
W3 Hux Ha pomo CHIA npuxoaurcs 21%, Kuras — 10%, SAnonun — 9%,
I'epmanuu — 5%, Uuanu — 4%, ®Opanuun — 3%. BHIT Poccun 6611 725
MJIpZ. AosiiapoB, WM 2,5% ot obuemuposoro. BHIT pa3suteix U pa3su-
BAIOUIUXCA CTPaH pa3/IMyalOTCA Ha MOPANOK BEJNWYMHBL: B 1991 r. pa3Hu-
ua Ha gymy HaceneHus CLLA u Mnauu, Hanpumep, 6bi1a npubnusurens-
HO B 20 pas. .

Hcnonp3oBaHue pecypcoB KHTENSIMH Pa3BUTbIX CTPaH MpeBbILLAET pa-
3ymHble notpeSHocTH. [loacuurano, uro 06061EeHHBIN YpOBeHb NOTpe6-
JeHus cpenHero xutens lleefinapuu npubnusurensHo B 40 pa3 Gonbuie
ypoBHs notrpebneHus xurens Comanu. J[oCTaTOuHO MOCMOTPETb TaKXke
Ha OrpOMHbI€, 3a6UTbie TOBapaMH Mara3uHbl 3amnafHbIX CTpaH, YTOOHI Mo-
HATb, YTO Mpeobnanarouas yacTb TOBapOB HE MOXET ObiThb pacKyIuieHa,
H, TakuM o0pa3oM, pecypchi, HCMONB30BaHHbIE Ul MPOM3BOJACTBA 3THX
TOBapoB pacxoayiorcs Biyctyio. B CLLA Tonbko 3aTpaThl Ha cojepika-
HHE OYeHb NMPUATHBIX Ha BUA JIY)KAeK y KaXKIAOro A0Ma paBHbI PHMEPHO
7,5 mnpa. nonanapos B roa. B 1o ke BpeMs Bce BHABI MHOCTPAaHHOM MoO-
Moty CLIA cocrasnsior oxono 10 mapa. nonnapoB B rog. Jna cpaBHe-
HHS YKa)KeM TaloKe, YTO pacxolbl Ha nykaliku Ha sxutens CHIA cocras-
nawot meHee 50 nonnapos, Toraa kak Becb BHII Ha nywy Hacenenus ca-
Mo GepHoii cTpaHbl MUpa, Dduonuy, coctasnser 100 nonnapos B roa.
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Mo Bceli BHAMMOCTH, 3Ty pa3HMLly OAONeTh HE ynacTca. Pa3BuTbie
cTpaHsl, BxoAdumue B OpraHusauuio JkoHomHueckoro CoTpyaHHuecTBa
4 Pazsurna (OOCP umu OECD) npumiig k BHIBOAY, YTO CTPaHBI C HU3-
KMM CpPEeHUM JOXOJOM (Pa3BHBAIOLIMECA CTPaHbI) HE CMOTYT CPaBHATBCS
¢ ypoeuem ctpan OOCP Hu 3a 40, Hu pgaxe 3a 100 ner (umr. mo
P.I'ynnanuny, 1995). Ora uens HemocTHxuma. Hamporus, pasznuums B
MMYIIECTBEHHOM COCTOSIHUM CTPaH YBelH4uBatoTca. beuto 6b1 oueHb xe-
naTeibHO, 4TOOBI pa3BMBAlOLMECS CTPaHbI XOTA Obl MPHONHM3WIHCHE K
HMYIIIECTBEHHOMY YPOBHIO Pa3BHTBIX CTpaH. BO3MOXXHBIH MyTb K 3TOMY —
B CHIDKEHMM pa3sHHLbI B noxoaax. CpedHwii roxoBoit A0xon B CTpaHax
O3CP cocrapnser 21000 nomn./yen. CyliecTBYIOT HCCEOBaHNA, MTOKa-
3bIBAOLKE, YTO CTPaHbl C HU3KHUM JOXOJOM MOTYT JOCTHYbL YPOBHS AO-
xoza B 1500-2000 ponnapos Ha uenoseka B roa. IIpn TakoM ypoBHe xo-
xoaa MoxHO obecreunts okoy1o 80% Tex mokasareneil KauecTBa JKH3HH,
KOTOpBbIe MMEIOT >KMTenH cTpaH ¢ goxoxom 20000 monnapos (mpomosn-
XHTEIBHOCTh KH3HH, YPOBEHb NUTaHHA, 06pa3oBaHUA, OCOOEHHOCTH OT-
JbiXa U 1Ip.).

Pa3BuThie CTpaHbl HE TONBKO NOTPEONAIOT GoNblile NPHPOAHBIX pecyp-
COB, HO OHHM TaKke B GOJNbILEH CTENEHH MCMONB3YIOT CHCTEMBI JKH3HE-
obecnieyenus 3emsH, cOpackiBas B BOAY H BO3AyX Ha AyINy HaceleHHA
3HAYMTENbHO Golblile 3arpA3HUTENEH, YeM pa3BHBaloiuecs crpaxbi. He-
PaBHOMEPHOCTb YPOBHe# MOTpeOneHus ABNseTCS OTPaKEHHEM KaK BHYT-
PHMHALMOHAIIBHOTO, TaK U MEXIYHAapOLHOro HEpaBEeHCTBA M 3a4acTylo
CITY>)KUT TPHYMHOH OOIIECTBEHHON M MONMTHYECKOH HANpsOKEeHHOCTH U
KOHQIIUKTOB, T.€. haKTOpoM rinodanbHO# 3konoruyeckoit 6e30nacHOCTH.

I11.4. I'eo3xonozuueckan poib mexHU4ecKo20 npozpecca

VYxe OBUIO CKa3aHO, YTO BCA CyMMa BO3JIEHCTBMIi 4eloBeKa Ha KO-
ctepy COCTOMT U3 TPEX OCHOBHBIX IpymI (JakTOPOB: HaceleHus, norped-
JIEHUS U TEXHMUYECKOTO mporpecca. B npeawecTsyromux AByx pasgenax
00CyXIaNuCh B€ NEPBBIX IPYMNbl GAKTOPOB, TECHO B3aMMOCBS3aHHBIX.
B 3T0i1 KHHre noj BbIpaXXEHHEM “TEXHHUYECKUH Iporpecc” NMOHUMAETCs
BECh KOMIUIEKC MPOLIECCOB NepepaboTKU PecypcoB U HCIOIB30BaHHA CHC-
TeM JKU3HeoOecneyeHus 3eMJId, TO €CTh KOMIUIEKC MpPOLIECCOB B Mpo-
MBILUIEHHOCTH, YHEPTE€THKE, CEBCKOM XO34HCTBE, CTPOHMTEILCTBE H HA
TpaHcnopTre. TeXHHKa, B 3TOM MOHUMAHHH, OKA3bIBAET CEPHE3HOE BO3-
JeiicBre Ha 3kocdepy U OTAENbHbIE €€ KOMIIOHEHTHI H NIPOLIECCHI.
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YenopeuecTBo nepepadbarpiBaer npuMepno 100 ruratoHH (100:10° 1)
CBIpBS B O, MIPU 3TOM IepemMelias B npolecce ero aobemun 1000 rura-
TOHH ropHoii nopoasl. Ilpu no6eiue u nepepaboTke ChIpbs UCHONB3YETCS
1o 1000 rHraTOHH BOJBI ¥ SHEPrus MOIIHOCTEIO o 10 Tepasart (10-10"
BT). Bce 3T mpoueccs! He XapaKTepHbI AU MPUPOABI, OHH aHTPOIOreH-
HBI: CBIPbE H3BJIEKAETCA W3 HEBO30GHOBHWMBIX PECYPCOB, HE HCIONB3ye-
MBIX MPHPOAOI; SHEPrUs NMpPoU3BoAUTCA Glarofaps CXKMIaHUIO FOPIOYHX
HCKOTaeMbIX, He BOBJICUEHHBIX B COBPEMEHHBIE €CTECTBEHHbIE KPYTOBO-
POTHI BENIECTBA; BOAA PacXOZyeTcs Ha WHAYCTpUAJIbHBIE TPOLIECCHI, He
WMeIOIIIHE aHAJIOTOB B MPHPOJE; Mpoliecchl nepepaboTKu ChIPbS BBI3bIBa-
IOT 3arpsA3HEeHHE OKpY’KalolleH cpelbl; MPOAYKTH TEXHONOIHH, MPOU3Be-
JICHHbBIE YEJIOBEKOM, BHIOPAChIBAalOTCA Ha CBAIKH Yepe3 OTHOCHUTENBHO KO-
pOTKOE BpeMs MOC/E UX NMPOU3BO/ACTBA, BHOCS CBOM BKJIAJ B 3arpsA3HEHHe
skoctepnl. Yenosek ucnonp3yer Becero auib 2% OT Macchl W3BJIEKaEMO-
ro UM CHIpbs (M TO Ha OTHOCHTENBHO KOPOTKOE BpeMs), a OCTaJIbHOe HIET
B oTBaibl. [lo cyTH nena, YyenoBe4eCTBO MPOM3BOAMUT IVIaBHBIM 0Opa3zoM
OTXO/bl, H BO BCE YBENHUYHMBAIOLIECHCH CTEMEHH, B COOTBETCTBHHU C 00CYXK-
JaBUIMMCS paHee pOCTOM MPOMBILIIEHHOrO MPOM3BOCTBA.

HiIMeHHO TexHH4YeCKHH nporpecc ABAAETCA TEM MEXaHU3MOM, KOTOpPbIi
BBI3BIBAET IpoLecChl aerpagauny 3kochepsl. Ecnu o6beM COBOKYMHOro
MHpOBOro Tponaykra Boipoc B XX croneruu 6onee yem B 20 pa3, TO u
Macca 4 00beM 3arpsa3HeHuit BO3pOCId He B MeHbluei crenenu. Texuuue-
ckuii nporpecc XX Beka OCHOBaH Ha CKHraHWM TOPHOYHX HMCKOMAEMBIX
(yrni, HedTH, rasa), YTO MPUBOAUT K KAaTaCTPOGHUECKOMY 3arps3HEHHIO
aTMocdepsl 3eMJIH ¢ MHOTMOYHCIICHHBIMH H CEPbe3HBIMH TMOCIIEICTBHUAMH,
BKJITOYas r1o0aJibHOE W3MEHEHHE KIUMaTa.

HimenHo TexHuueckumil mporpecc NMpUBEN K CHHTE3y COTEH ThICAY pa-
Hee HE CYLIECTBOBABLIMX B MPHPOJAE XMMHYECKHX BEIIECTB, AECATKH Thi-
Cs14 KOTOPBIX LIMPOKO HCIONB3YIOTCA B Pa3MHYHBIX 00/1acTIX 3KOHOMHKH
6e3 HajuIe)KaLUEro HCIBITAHHA HX TOKCHKOJOTHYECKHMX CBOMCTB. MHorHe
M3 3THX BELIECTB BBICOKOTOKCHYHBI KaK /IS 4YesioBeka, Tak U JUii MpH-
POIHBIX IKOCHCTEM.

HIMeHHO TexHH4YecKMii mporpecc BBI3BAJI K )KM3HH AEPHOE OpPYIKHE U
aTOMHYIO dHepruio 6e3 cKoabKO-HUOYAb JOCTATOYHOTO YMEHHS KOHTPO-
JIMpOBaTh MCIIOJIB30BaHHE PaJIMOAKTHBHBIX MaTepHaJIoB, U3beraTb aTom-
HBIX KaTacTpod H YNparisTh pafHOaKTHBHBIM PEXKHMOM TEPPHTOPHIA.

OueBnaHO, YTO 4eNOBEYECTBY HeoOXoAMMO B Gnukaiiiuve necatuie-
THA 06ecreyHTh IUIaBHBIH, HO OBICTPBIH MpoLece Mepexosia K HOBbIM, MEHee
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BpeHbIM H GoJjiee ynpaBnseMbiM TEXHOMOTHAM, 00OECTIEYHBAIOIIMM €CJIH He
Xopoluee, To XoTA 661 CHOCHOE CYI1IeCTBOBaHHE BCeX Jitofieil Ha 3emuie.

BMecTe ¢ TeM TexHHYecKH Mporpecc 4acTo paccMaTpHBaeTcs Kak
Hajaexaa, 6narogaps KOTOpoil MOXHO peLIUTh OCHOBHBIE M€OJKOJIOrHYe-
ckHe npobneMbl. MHOTHe OXHAAIOT OT TEXHUKH 4yypaa. JleiicTBuTeNnbHO,
TeXHHWKa Mrpana u 6yaer npomomkarh UrpaTh BEAYLLYIO pojb B YBEJIHYH-
BalolieMcs obecrnevyeHnd TOBapaMH W yCJyramMH Bce Oojibllero Koyuye-
cTBa JiroAeii. B caMoM fene TexXHUKa MOXET peliuTh (MK MOMOYb pe-
LLIKTH) MHOTHE YKOJNIOTHUYECKHe MpobJieMbl.

[Ipu 3TOM MpoGneMbl 5KOHOMHH ChIPbA, BOABI, SHEPTHH, MaTEpHAJIOB
Ha €MHHULLY BBIITyCKAaeMOMN MPOAYKUMH 4Ype3BbIaiiHO BaxkHbl. B 3TOM OT-
HOLIEHHH JOCTHTHYTHI 3HAUMTENbHbIE yCIeXy B cTpaHax 3anamHoii EBpo-
net, SInonuu u ctpaH HOro-BoctouHoit A3uu. MeHble AOCTHXKCHHI B
atoii obnactu y CLLIA, u ewe MeHsile — y Poccun. BecbMa 3HauMTENIbHBI
NepCneKTHBBl B 00/1aCTH HaibHEHlIei 3KOHOMHMH CBIpbS H 3HEPrUH,
BIUIOTH O JECATUKPATHOM MO CPAaBHEHUIO C HbIHELUHEH.

IMponomkatoT pa3pabaThiBaTbCA M BHEAPATHCA HOBBIE TEXHOJIOTHYE-
CKHe NPHEMbI, CYLIECTBEHHO COKpAlLalolKde MPOMBILIIEHHbIE OTXObI. 3a
MaJIOOTXOIHbIMH TeXHONoruaMu Gonsioe Oyayumee. He cnenyer Bce xke
OXHZIATh 4y/Jia U B 3TOil 061aCTH: YeM MeHbllie 06BEM OTXO/IOB, TEM, BO-
nepBbIX, OOBIYHO BBILIE HX TOKCHYHOCTh W, BO-BTOPHIX, TEM BBILLE KO-
HOMHYECKHE 3aTpaThl Ha eIMHHLYY cOpachIBaeMbIX OTXOJOB.

HiMeeTcs MHOro NMpUMepoB 3HAYUTENIbHBIX JOCTH)KEHHH B MPOMBILI-
JIEHHOCTH U CeNbCKOM XO3AiCTBE BCIAEACTBHE pa3pabOTKU M BHEAPEHHA
HOBBIX TexHonoruil. IlocTpoeHbl aBTOMOGHIHM, mMoTpebaAloLlHe BABOE
MeHbLLE FOpPIOYEro, YeM OCHOBHAs Macca COBPEMEHHBIX MalMH. JlocTur-
HYTBbI 3aMETHBIE YCNIEXH B UCTIOJIb30BAHNH CONTHEYHOH SHEPrHH U SHEPrHH
Berpa. Pa3pabGoraHbl M ycnemHo BHEIpPSAIOTCS HOBBbiE, 6o/lee SKOHOMHY-
Hble U MEHee KOJIOTHUYECKH BpeAHbIe NPHEMbI OPOLLEHHS CENbCKOXO03Si-
CTBEHHBIX KYJBTYp. 3Ha4MTEJbHbl YCNEXH B Pa3BUTHH OGHOTEXHONIOTHM
11 60pbOBI ¢ 3arps3HeHHeM, B CEJIbLCKOM X03AMCTBE U APYrHX 00nacTax.
Pa3BUBalOTCS HOBbBIE OTpaACi¥ NPUPOAOOXPAHHON NMPOMBILIEHHOCTH, pe-
waromure cneuupuueckue npobnemsr 3arpasHeHus. HHdopmauuonnsie
TEXHOJIOTHH MPOHUKAIOT BO BCe 06JIaCTH NeATeNIbHOCTH, BKJIIOYasi BONPO-
Chbl, KacalouMecs Jy4Liero MOHUMaHUs 3Kocepbl ¥ ynpasjieHHs €10.

W3 Tpex rpynn aHTpornioreHHbIX (akTopos (HaceneHHe, norpebiaeHune
¥ TEXHHYECKHI porpecc), BAMSIOLMX Ha COCTOsHHE 3KocheEpPhl, Mocnea-
His HauGonee anactuyHa. Yepe3d Hee MOXKHO JOOMTbCS OTHOCHTENBHO
OLICTPbIX pe3ynbTaTOB B yNpaBleHHH COCTOSHHEM 3Kochepnl. Bmecre ¢
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TeM, YHUCTO MH)XKCHEPHBbIE PELIEHHs Mpo6JieM reo3KONOrHH MOTYT JIMLIb
06JIErYUTh IKOJIOTHYECKHH KPH3MC, OTTAHYTh KaTaCTpOo(HYECKOe pa3BH-
THE ero OTIENbHbIX MPOSBJICHUH, HO OHH HE B COCTOSHHM Pa3peLlHTh €ro.
I'naBHOe HampaBiieHHE HAXONUTCA BCe ke He B cdepe TEXHONOrHH, a B
obnactu coueraHus ¢akTopoB “HaceneHue-noTpe6ieHue”, T.e. B COUH-
anbHOM cdepe. YaauHo ckaszan o6 3TOM OJHH M3 COBPEMEHHBIX aMEpH-
KaHCKMX uccnenoBareneii: “EcnM eqMHCTBEHHBI MeXaHM3M Ul YIpaB-
JIEHHS POCTOM HaCeeHHs 3TO roJIOJl U HHUILETa, TO KOHEYHBIM pe3yJibTa-
TOM JIIOOOr0 HHXEHEePHOro JOCTHXEHHs OyleT yBeaudYeHHe 4YHucia Jio-
Jieii, )KMBYIIIMX B HHILETE”.

I11.5. I'eo3xonozuueckue acnekmol 6HEWHEZ0 0012a 20CYOAPCME
u “ceoboonou mopzoenu”

CepbesHeiilie reo3KoNnoryueckie npobieMsl BHITEKAIOT U3 riobanb-
HOH CHTyalMH C BHELIHEH 3af0JDKEHHOCThIO cTpaH. B 1991 r. obwas
CyMMa J0JIFOB CTpaH MMpa cocTaBHia 1,5 tpunnuona nonnapos CILIA. B
ToM uncie bpasunua, Mekcuka U ApreHTHHA HMeJTH 3a10/DKEHHOCTB, CO-
oTBeTCTBEHHO paBHyio 109, 98 u 56 MunnuapaoB monnapos. ITo Orpom-
HbIe CyMMbl, B 0COO€HHOCTH €C/IH HX CPaBHHMTH C 3KOHOMHYECKOI MOMO-
HIbIO pa3BHBAIOMIMMCA CTpaHaM, COCTaBiiBLICH B TO Bpems 55 mupa.
JoJu1apoB B rofl. Jlaxke ¢ y4eToM KanmMTaNOBJIOXKEHUH YaCTHOrO CEKTOpa,
obmias cymMMa MoTOKa KanMTajla B pa3BUBaIOILHECs CTpaHbl ObLia OKOJIO
130 mnpa. B roa, unu meHee 9% ot 3apommkeHHocTd. B JlatuHckoit Amepn-
ke u A¢dpuke (6e3 CpeanzeMHOMOPBS) AOJTH CTPaH MPEBBILLAIOT MOJIOBHHY
ux BHIL, u naxe ynnara npoieHToB no gonraMm cocrasiser 20-30% 3kc-
ropTa 3THX cTpaH. i1 MHOrMX CTpaH yruiata fo AOJiraM Hauajia IpeBbl-
ATk MPUTOK CPEACTB, TaK 4TO 6oJibllle CPENCTB YXOAWIO B Pa3BUTLIE CTpa-
HbI, YeM TIOCTYMAJIO B BUJIC 5KOHOMHYECKOH MOMOILH B pa3BHBatoLyecs. B
koHue 1980-x rr. pesynsTHpylolas JeHEeXHOro NmoToka Gbla HanpaeieHa
B Pa3BUTHIE CTpaHbl M 6bina paBHa mpuMepHO 50 MIIpA. [KOJINapoB.

Vmnara BHeIIHero AoJra M MPOLIEHTOB MO HeMy s GOJIbIIHHCTBA
Pa3BHBAIOLIMXCSA CTPaH OCYLIECTBIIAETCA BO MHOTOM 32 CHET PacnpoOJaku
NIPUPOAHBIX PECYPCOB M, COOTBETCTBEHHO, MOCPEACTBOM MOTEPH HX MpH-
POMHOro Kanurana Kak BCJIEACTBHE CHHXXEHHUS MPUPOAHBIX PECYypPCOB, TaK
¥ 13-32 YXy/IIIEHUS! COCTOSHHS OKPY>KaroLuei cpeapl B paoHax MX A06bI-
YH, TPAHCTIOPTUPOBKH U nepepaboTku. K BeHKOMY COXalileHHIO, OCHOB-
HOM MCTOYHHK BATIOTHBIX NOXOIOB Halleil CTpaHbl, B TOM YHCJIE U A
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yInaTbl NPOLEHTOB MO BHELUHHUM JONraM, 3TO TakkKe MpoAaka MHHe-
pabHOro U GHONIOTHYECKOTrO ChIPhbA 3a paHULy. TakuM MyTeM TepAeTcs
Hall NPHPOAHBIA KamuTajl C COMYTCTBYIOIIMM YXYAIICHHEM COCTOSAHHSA
MPUPOOHOH Cpenpl.

B nocnenHue roapl orMeuaercs mpoiecc aubepanu3anMd MHPOBOH
TOPTOBJIH, OCHOBAHHBIA Ha YCTaHOBJIEHHMH CBOOOAHOrO pblHKa TOBAapoOB.
3TO OYeHb CNOXKHBIA MpoLecc, TPeOyoWUii BHUMATENBHOTO H3YUYEeHUs
ero ryiobaJbHBIX Me0IKOOrHYECKHX nocieacTBui. MoxHO ckasath, of-
HaKO, YTO OH HEH30€XXHO BBI3BIBAET YCKOPEHHYIO TOPTOBJIIO MPHPOAHBIMH

pecypcamMH 10 HH3KHM LIEHaM, TO €CTh CIOCOGCTBYeT YXyHNIIEHHIO CO-
CTOSIHHMA 3KOC(eEpHI.

II1.6. Buowsi kanumana u 60zamcmeo cmpan

IIpupoaHsie pecypchbl 3TO TOJIBKO YacThb KaluTala, aKKyMyJIHMPOBaHHO-
ro B kaxxao# crpare. B coorBercTBum ¢ pazpaborkamu BecemupHoro Bau-
Ka, CyLIECTBYIOT YE€ThIPE BHAA KanuTala: NPOH3BOACTBEHHBIH, WIH MaTe-
puaibHO-pHUHAcOBBIN (OOBIYHO paccMaTpHBAaEeMblii B 9KOHOMHYECKHX OT-
4eTax CTpaH); MPHPOAHBIH (ecTecTBEHHbIE 6oraTcTBa CTpaHbl, 00eCHeYH-
BalOLHE MPHUTOK HEOOXOOMMOTO ChIPbSl M KOJOTHYECKHX YCIIYr); 4eno-
Beyeckuit (He Tonbko pabouas cusa, HO W BJOXKEHUS B oOpa3oBaHue,
3paBOOXPaHEHHe, MUTAHHE H TIP. KAXKIOro KUTeNA); o0LIecTBeHHbIH (co-
uHanbHas CTPYKTypa, OOLIECTBEHHBbIE OpPraHW3aLMH, 3THKa W MoOpab,
obecrneyrBarollie YCTOHYHBOCTb H Pa3BUTHE CTPaHbI).

OueBHaHO, YTO YCTOHYHBOE pa3BUTHE 11000 CTpaHb! NPEAIIONaraeT, B
Ka4yecTBe LieJIW, COXpaHeHHe (MM NMPHYMHOXEHHE) CYMMapHOTO KanuTa-
na, kak B obuieM o6neMe, Tak M, NMPEANOYTHTENbHEE, KanuTajla Ha JyLry
HaceJieHu.

BcemupHbiM baHkoM Gbuia caenaHa momnbiTKa OLEHHTb B CPABHHUMBIX
JEHEXHbIX MoKa3aTeNisx 6orarcTBo KaxaoH CTpaHbl MHpa Kak B LIEJIOM,
Tak ¥ MO TpeM BHAAM Kamurajla — MPOH3BOACTBEHHOrO, NMPHPOAHOIO H
yesnoBeyeckoro. HecMoTps Ha npuG/IH3HTENBHOCTD OLIEHOK, Pe3y/IbTaTbl
HaBOOAT Ha pa3MbillieHHs. OCHOBHbIM GoraTcTBoM B 6OJIBIIMHCTBE
CTpaH MHMpa OKa3alcs 4eNOBEHYECKMH Kamurtal, U TOJAbKO B CTpaHax-
9KCMOpTepax Chipbs NPHPOAHBIH KanmuTan okasaica Gonblie, 4eM YeaoBe-
4ecKHi U MPOW3BOIACTBEHHBIH (Tabu. 2).
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Ta6anna 2, Crpyxrypa 6orarcta mupa (no U.Ceparenbauny, 1995)

Jons mu- | Ilpoussoa- | Ipupon- | Yenoseuec- Hroro B
Tun cTpanbl POBOrO Ka- | CTBEHHbIH | Hblli Ka- | Kuil kKanu- | CTpaHax naH-
nurtana, % | xanuran, % | nuran, % Tas1, % HOro Tumna, %
CrpaHbl-2KCniop- 5 20 44 36 100
TEPhI ChIpbs
Ilpyrue passuBa- 16 16 28 56 100
IOLLIHECH CTPaHBI
PazBurEIe CTpaHbI 79 16 17 67 100
. Bcero 100 -~ --- - —

OpnMH M3 BBIBOAOB 3TOr0 MCCJICAOBAHMS 3aKJIIOYAETCS B TOM, YTO AJIs
COXpaHeHHA NPHPOAHBIX GorarcTs MoOOOH CTpaHbl HEOOXOAMMBI TAKOKE BJIO-
JKEHHMA B Jpyrue BMABI KamuTana, B OCOOEHHOCTH B JIIOCKHE Pecypchi, TO
ecTb B 00pa3oBaHue, 3paBOOXpaHEHHE, MOBBILICHHE KA4ECTBA XH3HH U TIp.

HecMoTps Ha npHOAH3MTENTBHOCTD H CIOPHOCTh METOMKH 3THX pac-
4YETOB, OHH JAIOT MpPEACTaB/IEHHE O TOM, M3 4ero ckiiaabiBaercsa Gorarcr-
BO CTPaH M KaKyIo pPoJib B 3TOH KOMMNO3HULIMH HIpaeT MpUPOAHBIH KafuTall.
MBI 1OJIKHBI TaKXKe MOMHHUTb, YTO HapAAy C TPYJOBBIMH 3aTpaTaMH, IpH-
poIHble pecypchl ObUIH BaKHEHIIHM HCTOYHMKOM HakariBaeMoro 6o-
raTcTBa CTpaH, B TOM YHCJIe 3a CHET 3aBHCHMBIX WJIH HaXOAMBLIMXCA B 3a-
BHCHMOCTH cTpaH. B Tabn. 3 conepxkaTcs coOoTBETCTBYIOHIME NaHHbIE (Ha
Dyuwry Hacenenus) ans 13 crpan: camoii Gennoi (Oduonus), necatu uz-
OpaHHBIX HAMH KPYNHBIX CTpaH, BKMo4as Poccuio, u AByx cambix Gora-
TeIX (KaHana u ABcTpanus).

CambiMu GoraTbiMM cTpaHamMH (Ha Oylly HaceneHUA) OKa3bIBalOTCA
Ascrpanusa v Kanana BcneacTBHE HX OFPOMHBIX MpPHPOIHbIX GoratcTs
NpH OTHOCHTENbHO HEMHOrOYHCIIEHHOM HaceleHHH. B necaTke cambix
6orarbix cTpaH MHpa, Bcien 3a Asctpanued  KananoH, Takoke pacnona-
raorcs (B yObiBawollleM nopsaake no creneHu 6orarctea) JirokcemOypr,
Beiiapus, Anonusa, Ilseuus, Hcnanaus, Karap, OObenuneHHbie
ApaGckure Omupatsl U Jlanua. B atoii rpynne pa3mMecTuiucs cTpaHsl, 60-
raTbie YeJIOBEYECKHM KarWTalioM, MPHPOAHBIM KalHTaJIOM, WM KOMOH-
HalMe#l Bcex TpeX BUOB Kanuraa.

O¢uonus — camas OeHas CTpaHa, HO cpa3y CJIEOM 3a Hell pacrona-
raloTcs eLle OKoJIO AecATH GeHeLInX, B OCHOBHOM a)pHKAHCKHX CTPaH:
Henan, Bypynau, Manasu, Yranaa, Tauzanus, BbethHam, Mozambuk,
Creppa-Jleone, I'uHes-buccay, Pyanna (B nopsake Bo3pacTaHHMs BeESH-
YHHBI CYMMapHOTO KarnuTana).
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Tab6auna 3. YpoBens GorarcTBa (6eJHOCTH) U CTPYKTypa Kamuraja He-
koTopbix cTpad mupa (no HU.Ceparensauty, Bcemupnsiii bank, 1995)

CrpaHna u ee Me- | Onenka 6orat- | Yemoseue- | Ilpomssoa- | Ilpupoxn-

CTO 110 YPOBHIO | CTBa, B I0JUIa- CKuif ka- CTBEHHBIA HbI# Ka-
OeqHOCTH pax ClIA/yen. nuTan, % Kanutaja, % | nuran, %

1. Dpuonus 1400 40 21 39

12. Banrnaznem 3100 79 14 7

20. Uuaus 4300 64 25 11

31. Kwurait 6600 77 15 8

52. Unpouesus 12000 55 17 28

89. YkpauHa 30000 77 17 6

112. bpasunus 47000 37 19 45

138. Poccus 98000 15 15 70

162. BorcBaHa 188000 17 2 81

171. AHrius 324000 83 14 3

181. CIIA 421000 59 16 25

191. Kanana 704000 22 9 69

192. Ascrpaius 835000 21 7 71

CPEJHEE

JUII MUPA 86000 64 16 20

Poccus oxa3anach Ha CKPOMHOM MECTE MO BCEM OCHOBHBIM IOKa3aTe-
naM. OtHocuTenbHOE GoratcTBo POCCHM NMPHUPOJHBIM KAalHTAIOM YKa3bi-
BAaeT TaK)KE€ HAa BECbMa HM3KHE MOKAa3aTeNId MO APYTHM BHIAM KarMTaja.
JaHubie, npuBeieHHbIe B Tabn. 3, yKa3piBalOT Ha OIIHGO4YHOCTH IIHPOKO
pacrpOCTPaHEHHOrO B HalleH CTpaHe yOexIeHHs, YTO Y HaC MHOTO BCEro, B
0COOEHHOCTH MPUPOAHBIX PECYPCOB, H YKa3bIBAIOT Ha HEOOXOAUMOCTh MX
6onee sddexTuBHOro Hcnons3oBanus. OHM rOBOPAT TaKkke 00 OYEHb BEHI-
COKOM NMPHOPHUTETHOCTH CEPBE3HBIX BJIOYKEHUN B YEIOBEUECKUI KamuTal.

HuTepecHO TaloKe MOCMOTPETh Ha CYMMapHYIO BENMYHMHY HaKOIUIEH-
HOro KamuTaJia (4e/I0BeYeCKOro, MPOM3BOCTBEHHOTO H MPHPOAHOTO) Uis
pa3/MYHBIX CTpaH MHMpa, PaCCYHTAHHOIO KaK MPOM3BEACHHE BETHYHHBI
Kanurajia Ha QyLy HaCeNeHHUA Ha YHCIIEHHOCTh HAaCelIeHHs CTpaHsl (Tab. 4).

Kak BuzHO u3 Tabn. 4, camas Goraras crpaHa mupa (CLLIA) B 1400 pa3
6oraye Genneieii ctpanst (Oduonus). Ipu 3ToM pa3sHuLa Mexay Gora-
TBIMH M 6eTHBIMH CTpaHaMK Bo3pacTaeT. Kak yxke oTMedasiock, Lenb -
KBUAMPOBATb TaKHE Pa3NIMYMA HENOCTHXUMa. Pa3zBuBarommecs crpaHsl
BBIHYX/JI€Hbl CYyLIECTBOBAaTh 3a CYET YCKOPEHHON pacnpojaku CBOHX
NPHPOAHEIX PECYpPCOB, B TO BpeMs kak Jo/s Gorareix crpaH B notpedne-
HUH TIPUPOJHBIX PECYPCOB H “ycayr” 3kocdepsl, U Tak HEMpOMOPLHO-
HalbHO GoJibLIAast, MPOJOKAET YBENHYHBATHCA.
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Ta6auna 4. [IpubausurensHas oueHka GoraTcTBa HaLHii

Crpana Karnmran Ha nymry Hacenenue, CyMMapHBIii HalHo-
HaceJeHus, A0 MJIH. YeJl. HaJbHBIA KanuTal,
CHIA mipa. poynapos CLLIA
CLIA 421000 263 110700
SInonus 565000 125 70600
Tepmanus 399000 81 32300
Kanana 704000 28 19700
Ascrpanus 835000 18 15000
Poccust 98000 150 14700
Kuraii 6600 1240 8180
Bpasunus 47000 161 7570
Hunna 4300 931 4000
Hnnonesus 12000 201 2410
Hurepus 4100 127 520
Aduonus 1400 58 80

I11.7. Pocm u paseumue.
Heob6xo00umocmb usmenenus cmpamezuu

Cucrema “Hacenenne — Ilotpebnenne” — BaxkHeHlHi ¢akrop reo-
9KOJIOTHYECKOTO COCTOSIHUA MHpa M OTAeNbHBIX cTpaH. [Ipobiembl Hace-
JieHus U noTpebIeHHs B3aUMHO CBSI3aHbl, 8 OCHOBHBIE (PaKTOPBI 324aCTYIO
B3auMo3aMeHseMsl. Hanpumep, onvHakoBas CTeneHb BO3ACHCTBUS Ha
aKocdepy MOXET ObITh MPH MHOTOYHCIIEHHOM HAcENeHHH M HEBBICOKOM
notpednenn, ¥ Hao6opoT, MPH HeOONBILOH YHCIEHHOCTH HacENeHUs, HO
BBICOKOM YpOBHe notpebienus. [103ToMy 4acTo BO3HHKAIOLUHME CIIOPHI O
TOM, YTO Ba)KHee KOHTPOJIMPOBATH: HaceNeHHe Uy norpebiaeHue — uMe-
10T €AMHCTBEHHBI 3/paBblii oTBeT: 062 pakTOpa, oTAaBas npyHopureT 60-
nee 3HAYMMOMY JJIA JaHHO# cTpaHbl. B pa3BuBalolMXcsA CTpaHax rias-
HBIH NPHOPHUTET JO/KEH OBITH OTAAH PEryJIHpOBaHHIO YHCIEHHOCTH Ha-
CelieHHs], B Pa3BUTHIX — CHIDKEHUIO NMOTpebsieHns pecypcos 3kocdepsl. U
BCE K€ YMCJIEHHOCTh HaceJeHHs OCTaeTcs MEpBHYHON Mpo6JIeMON, BbI3bI-
Batoleii norpebHocTH 061ecTBa (YAOBIETBOPEHHBIE HIIH HET).

HecoMHEHHO, YTO YpOBEHb MOTpeGneHHs XKHUTeneH pasBHTbIX CTpaH
Mor Obl ObITh CHiXKEH 6e3 cepbe3HOro ymepba /Ui KauecTBa UX XKHM3HH,
HO 3TO 03Ha4as10 Obl H3MEHEHHE CHCTEMbI )KH3HCHHBIX LIEHHOCTEH JIoAeH.
VMeHbIIMTE reodKoNornyeckoe BausHue cuctembl “Hacenenne — Ilo-
Tpe6ieHue” MOCPEACTBOM CHHXKEHHS YPOBHS MOTPEONEHHA >KHTEIAMH
Gorarbix cTpaH 6€3 CHHXKEHHUS KayecTBa UX XKH3HH — YPE3BbIYAMHO CIOX-
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Has 3a/1a4a, M CTPaTerus ee pellieH:us MoKa COBEPIIeHHO He scHa. ITono6-
Hble TIEpEMEHBI O4eHb TPYAHO JOCTIKHMBI, H B Mo6oM ciyyae TpeGyioT
3HAYHUTENHLHOTO BpeMeHH (MacliTaba HECKONBKUX MOKOJIEHUI) NJid CO3Ha-
TEJILHOrO W3MeHeHHs (unocodHu )KU3HH, TO €CTh CHCTEMBI SKH3HEHHBIX
ueHHoctel. ITo-eMaMMOMY, yCriemHOe pellieHue MpoGieMbt NoTpebieHNs
B Pa3sBMTBIX CTpaHax TpeOyeT Apyroro ypoBHs 3KOJOTHYECKO# THKH, H,
CJIeI0BATENBHO, YIIOPHOH U MPOAOIDKHTENBHOM paboThl MO BCECTOPOHHE-
MY BOCIHTaHHMIO JIOACH.

TToBBICHTE YPOBEHBb MOTPeONCHHS B Pa3BHBAIOLIMXCA CTpaHax HO CO-
BPEMEHHOrO YPOBHA GOrarblX CTpaH HEBO3MOXHO, TaK KaK pecypcoB H
BO3MOKHOCTEH 3eMiu Iy 3TOro OKasbiBaeTca Hegoctarouno. Oxono no-
JyBeka ToMy Ha3aja Maxarmy "anau, nunepa MHauu, ctaHoBsuieics B TO
BpeMsi HE3aBUCUMOM OT AHIJIMH, CIIPOCHIIH, XOTel Ju Obl OH, 4To6bl MH-
IUS OOCTUria ypoBHs XU3HH AHrIMH. OH oTBetwn: “Urobel AocTHYB
npouBeraHus, bpuranusa 3abpana cebe MoMOBHHY pecypcoB Hamlei Iuia-
HeThl. CKOJIBKO ke TaHet norpebyerca ans Muauu?” B To xe Bpems,
OYEBHMIHO, YTO JKUTENH Pa3BUBAIOLIMXCSA CTpaH OOGBEKTHBHO HYXIAIOTCH
B MOBBILIEHHH CPEQHEro AyLIEBOro YpOBHS MOTpeOneHus (YTo 61M3KO K
MOBBILLIEHHIO CPETHETO YPOBHA KH3HHU).

PocT YHCIEHHOCTH HaceneHHUs MHpa U COMyTCTBYIOLIMH eMy omepe-
XKAIOIHI KONMHYECTBEHHBIH POCT 3KOHOMHKH (00BEMOB NMPOMBILIEHHOTO
MPOU3BOJICTBA, CENBCKOro X034HCTBa, TPAHCMIOPTA U Mp.) 3a ToC/IeHHe 2-
3 cronetus, 1 B OCOOEHHOCTH 3a MOCJIEIHHE MOJIBEKA, IPHBENIH K Cephbe3-
HeHIMM HeGaronpHsTHBIM HapyLIEHHAM COCTOSHHA 3Kochepsl. Bo3Hu-
KaeT BOMpPOC, BO3MOXKHO JIH pa3pelieHrne KOH(PINKTA MexXAy JaibHeHIUM
pPOCTOM 3KOHOMHKH, YTO HeoOXomumo ans ofecreueHus pacTylero Ha-
ceneHus 3emnu (no kpakiHel Mepe, Ha GmwKaiilve MoONBeKa), H COXpaHe-
HHEM OCHOBHBIX MEXaHM3MOB Kocdeph! B pefeniax, KOTopble obecneun-
BaiM ObI €€ FOMEOCTa3MC, a €CIIM 3TO BO3MOXKHO, TO KakuM oGpasom? Slc-
HO, YTO abCcoMOTHO 6€CKOH(IMKTHOrO peleHHs ¢ TOYKH 3peHHUs U 3KO-
HOMUKH, M SKOJIOTHH HAHTH HEBO3MOXKHO; HEOOXOJMMO HCKaTh KOMIPO-
MHCCHBIE CTPaTerHH.

BcnencTeue kpaiiHe BbICOKO# CJIOKHOCTH U HEOTpeeIeHHOCTH 3aa-
YH, B MOUCKAX KOMIPOMHUCCHBIX pelleHHH HEOOXOAMMO eIHHCTBO HayKH,
9KOHOMMKH, 3TUKH W MOJUTHKY. 3aa4a He Toj Culy kKakoi-nubo omHoH
cTpaHe H TpebyeT 00beqMHEHHBIX YCHIIHI BCeX HalMid.

OCHOBHOI 3KOHOMHYECKOIH CTpaTerdeit yemoBeuecTBa ObLTIO M MOKa
ocraercsi obecrieyeHue pocta 3KOHOMMKHU. TIpyu 3TOM Moj pocTOM MOHM-
MaeTcs yBenu4YeHHe oObeMa MpOM3BOJACTBA, OCHOBAHHOTO Ha pacLIH-
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PSAIOLIEMCS UCIIONB30BAHUM CHCTEM M pecypcoB 3kocdepbl. OueBHaHO,
YTO POCT SIKOHOMHUKH HEOOXOMUM JUIA YJyUllICHUS XKH3HK HaceneHus pas-
BHBAIOIMXCS CTPaH, HO CTONb XK€ OYEBHUAHA U3OBLITOUHOCTD NOTpedeHHs
pecypcoB dKochepbl pa3BUTHIMH CTPaHaMH.

CymectByer riiy60oKoe MPUHLHIMHAILHOE pa3jinude MEXAY MOHATHS-
MU poct (growth) u passutue (development). I[TonsTue “poct” o3Hayaer
yBeJIHUeHHE pa3Mepa CHCTEMbl BCJIEICTBHE BHYTPEHHETO €€ yBEIHYEHHA
WIM aCCMMWIALMM HOBOro BewiecTBa. Bospacratoumii BanoBoii 06beM
MPOH3BOAUMBIX METAIOB, MAIlHH, XHMHYECKUX BELIECTB, MPOXYKTOB
CENIbCKOro XO3fiCTBa, MEPeBO3UMBIX TPAHCMOPTOM JtoAeH U rpy30B, BbI-
OpachiBacMbIX B OKPYXKAlOIYIO Cpely OTXOAOB AEATENbHOCTH JMOACH U
Mp. — 9TO BCe MOKas3aTeJid pocTa. TpaAMLMOHHAs SKOHOMHKA MOJaraer,
YTO YeM TaKHe MoKaszaresid OoJblle, TeM COCTOAHHE 3KOHOMMKH JIy4LIe.
JInwe no Mepe TOro, Kak pecypchl 3Kocgepbl CTAHOBATCH Je(HLIUTHBIMH,
BO3HHKAET OCO3HAaHHE TOrO, YTO BAJIOBOH KOHOMHUECKHI pocT Oyaer
Hen30e)KHO OrpaHHYeH MITH CO3HATENBLHO, WM cTHXHIfHO. IIpenenst Bao-
BOr0 pOCTa CYLIECTBYIOT, H C 3TOH peaIbHOCTBIO HEOOXOMUMO MpPUMH-
PHTBCH.

IMousTHe “pa3zBuTUe” O3HAYAeT ABWXKEHWE K JyduwieMy, ueM ceiuac,
COCTOSHHIO CHCTEMBI. Pa3BHUTHE COBCEM HE O3HAYaeT YBCJIHUYCHUA pa3me-
pPOB CHCTEMBI, OHO O3HadaeT Bce 0oJice TMOJIHYIO pealM3aliio 3aJi0oKeH-
HBIX B CHCTEME BO3MOXHOCTelH. Pa3BuTHe BO3MOXKHO U 6e3 KoJIHYeCTBEH-
Horo pocrta. Hama nmnaHera 3emiis pa3sBHBaNach Mo Mepe €€ 3BOJIIOLUH,
HO 3TO He MPUBOAMIIO K ee pocTy. iMes B BHIY CyILECTBOBaHHE MPEIEsioB
BAJIOBOI0 POCTa, YEJIOBEUECTBO HOKHO M3MEHHUTHb CBOIO TIaBHYIO CTpa-
TErHI0, CTaBid CBOGH LEJIbI0O KaYECTBEHHOE H YCTOHYHMBOE pPa3BHTHE, a He
BaJIOBOH pocT. M3MeHeHHe cTpaTernd Heu30eKHO, WK Ke 3eMis B KO-
HEYHOM UTOTe CTAHET HEMPUTOJHOM [NA XKU3HU ee ke HacesneHus. [TouHs-
THE YCTOHUMBOrO pPa3BUTHS BO3ZHHKIIO KaK MOMBITKA HAHTH BBIXOA M3 Iio-
6aNpHOro re03KONOrHYeCKOro KpH3HUca.
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Yacrs I1. 'nobGanbHbIC H3MEHEHHUS

IV. I'nobdajibHbIE H3MEHEHHSA
H CTPaTernM 4ejioBevYecTBa

1V.1. Ilepexoonulii nepuod u ezo ocobennocmu

OKOHOMHKA CTpaH M MHMpa B LIEJIOM OPHEHTHPOBaHa Ha pocT obbema
npousBoacTBa. OCHOBHOH OOIUENpPHHATHIA IOKa3aTenb ycrnexa moboi
CTpaHbl MHpa — POCT BaJIOBOrO HauuoHanbHoro npoaykra (BHII). Ilpu
stoM BHII e BroyaeT TakMe reoskoJIOTHUECKHE NOKa3aTelld Kak 3a-
rps3HeHHe cpelsl, Aerpafanus NpUPOAHbIX CHCTEM >KHU3HeobecneueHus,
WIH yXy[lIeHHe COCTOSHMS TPHPOAHBIX pecypcoB. bonee Toro, skoHo-
MHYeCKHe IeHCTBHS, HampaBjieHHbleé Ha MOTpeblieHHe pecypcoB, TaKHe
KaKk J00blua MoJe3HbIX HCKOMAeMbIX, BbUIOB PbIOB! MIIM 3aroTOBKa JIECO-
MaTepHaJIOB, NMPEBBILIAIOLIME WX TONOBOH MPHPOCT, oTpaxkalorcs B BHII
KaK 3KOHOMHYECKHI POCT, HE CUTHAJIM3UPYS B TO XK€ BpeMs O CHH)KEHHH
NMPUPOJHOro KanuTaia. Tak napagurma 5KOHOMHYECKOTO pocTa (pakTHYe-
CKHM MOOILpAET Aerpajauuio NpupoaHbiXx pecypcos. Ecnu, cornacHo ae-
MorpaduyeckuM NPOrHo3am, YUCJIEHHOCTb HACENIeHHS K KOHLY CJIEAYIO-
wux S0 jeT cHoBa yJBOMTCSA, TO SKOHOMHKA, B COOTBETCTBUHM C COBpe-
MEHHOH cTpaTteruei BeficHHs X03s#CTBa, NOJDKHA YBEIHUUTbCA B 5—7 pa3.

[To-BHaAMMOMY 3TO HEBO3MOXKHO BCJECACTBHE OrPaHHYEHHOCTH pecyp-
COB M CHUCTEM 3Kochepbl H KOHEUYHbIX pasMepoB 3emid. Y3 npotuBopeuns
MeX/ly MOCTOSHHO pacTyLlMM Bo3JeiicTBMeM obuiecTBa Ha skochepy H
OrpaHH4YeHHbIMH pa3MepaMH 3eMJIH M €€ PECypCcOB BbITEKaeT HensOex-
HOCTb TJ00aIBLHOTO re03KOJIOrHYeCKOro Kpusuca. YacTbh crneuualncToB
CUHTAET, YTO KPH3UC Y>K€ HACTYNHJ, MOTOMY YTO HMMEIOTCA MHOIOYMC-
JIeHHbIE CBMIETENLCTBA HAapylIEHUs roMeocTazuca akochepnl. CymecTBy-
€T TaKKe MHOro MpUMEpPOB rNyOOKUX H3MeHeHHil reocdep 3emnu u ee
navawadTos. JIpyrue crneuuanucTbl NOJAraloT, YTO YEJIOBEYECTBO Haid-
JET MyTH He AOMYCTUTb KPHU3HCA, XOTA WU COrNACHbI, YTO MPUUYMHBI s
KpH3HCca 00BbEKTHBHO CYLIECTBYIOT.
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YenoBek 3HaYMTENLHO, U NO Gosnbiued yacTu 6ecco3HaTenbHO, Npeol-
pasoBan 3emiio B pe3ysbTaTe CBOeH XO3siCTBEHHOH aesTenbHOCTH. B
ocobeHHoCTH GoMNbLIME HU3MEHEHHS NMPOM3OLUIH B MOCHEAHHE JeCATHIIE-
THA ¥ MPOAOJDKAIOTCA ceiiyac. OTH MU3MEHEHHS B3aMMOCBA3aHBI M OXBa-
THIBAIOT KaK MPHPOAHYIO, TaK H 061ECTBEHHYIO Chephl.

Ha6monaeMele 2nobanvhble usmenenus eCTh OTPaXKEHHE TNepexola 3a
O4YEeHb KOPOTKHH MepHOA MPOAOHKUTENBHOCTHIO okono 100-200 net ot
CPaBHMTEJIBHO MaJIO HACEJICHHOH H cnabo M3MEHEHHOH YeNoBeKOM 3eMiH
K nepeHace/ieHHOH, aHTPONOreHHO TpaHcGhopMHpOBaHHO# 3kochepe. Ue-
JIOBEUYECTBO YK€ HE MOXKET MPOJOMKATh Ty XKe CTpaTerHio 6ecKOHTPOIIb-
HOro H 6e3XyMHOro MCnobp30BaHHA dKochepbl, MOCKOIBKY CYLIECTBYIOT
npenesnbl ee yCTOHYMBOCTH. B TeueHHe nepexoaHoro nepHoja peyb HAeT
O BBDKHMBAHHMH 4eJIOBEYECKOro obiecTsa: JHOO OHO HAYYHTCH XKMTh MO-
HOBOMY, T.€. B MpeleNax BO3MOKHOCTEH, OTITyCKaeMbIX YENOBEUECTBY 3KO-
cdepoit, 1ubo oHO Oyner merpaauMpoBaTh, BIUIOTH JO MOJHOTO pacnaja.
Jis cBOero BLDKMBAHHS YENIOBEYECTBO JOHKHO OCYLUECTBUTD HECKOJIBKO
B3aMMOCBA3aHHBIX MEPEXOAHbIX MPOLIECCOB OGLEMHPOBOTO 3HAYEHHUA:

e Jlemoepagpuyeckuii nepexo0 Kk cTaOUIBHOMY HACEIEHHIO MHpa Ha OT-
HOCHTEJIbHO HEBBICOKOM YpoBHe. [lo-BMOHMOMY. 3TOT ypOBeHb He
nosmxkeH 6biTh Boie 1-2 mipa. yen. Kaupckas Kongepenuus OOH no
HapopoHacenenmio (1994 r.) cornacuiack, nocjie AONArdX Ae6aTos, Ha
ypoBeHb 7,8 mnpa. yen. Ora nocnenHss uudpa dakruyecku npea-
craBjiseT co6o# NMPOrHo3 YHCIEHHOCTH HaceJIeHUS MUpA, OCHOBAHHBIH
Ha COBPEMEHHOMN YHC/IEHHOCTH U BO3PaCTHOM paclpeAeneHHH MpH yc-
JIOBHH, YTO Aajiee CpeljHee YMCIIO JieTell B CeMbiX OCTaHETCs Ha ypOB-
He MPOCTOro 3aMeIeHHs, TO ecTh nopaaka 2,1-2,2. Eciau B pansHeii-
meM cpeaHee uMclo aereif B ceMbe (ko3dduuueHt depTUnbHOCTH)
6yneT MeHbLIE ABYX, TO HAYHETCA CHI)KEHHE YUCIIEHHOCTH HACEIeHHs
mupa. [InaHoMepHbIfi 1 MUPHDIH Mepexol K YHCIIEHHOCTH HacelleHUs
J0 2 Mapz. yen. notpebyer corjiacoBaHHBIX JEHCTBHIA BCEX CTpaH MH-
pa B TeYeHHE HECKOJIbKHX MOKOJEHHi, ecliM Ha4yaTb ero Npu XXU3HU
3TOrO MOKOJNEHHUS.

®  JOxonomuyeckuil nepexo0 K TaKOMY THITy 3KOHOMMKH, KOTOpBIH OBl
NPUHHMAaJI BO BHHMaHHE SKONOrHYeCKHe LIeHHOCTH, B HacTofLIee Bpe-
Ms HE yuUTbiBaeMble pbIHKOM. K HUM OTHOCATCA: HEOGXOAUMOCTD BbI-
MOJIHEHHA 3KOHOMHYECKHUX NEHCTBHIi B COOTBETCTBHM C 3aKOHaMH
NPUPOBI; SKOJOTHYECKH CTIpaBeJIWBbIE LIEHBI, BKIIOYAIOLIHE HCHHC-
nseMble ¥ HEMCUMCISEMble 3KOJIOTHYECKHE LIEHHOCTH; HAJOrH Ha 3a-
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rpA3HEHHe OKpYXKarollel cpeabl H UCTIONIb30BaHUE NMPHPOAHBIX pecyp-
COB U CHCTEM XXH3HeoOecneueHus; HCMOIb30BaHHE TOIbKO NMPHPOCTA
BO300HOBHMBIX MPUPOAHBIX PecypcoB U Ap. IHBIMH CllOBaMH, KOPEH-
HOH 3ajiauell 5KOHOMHMKH AOJDKHO CTaTh yJIy4LIEHHEe KauecTBa >KH3HH
mopei, nocturaeMoe 6e3 nanbHeliero pocta o6bemMa 3KOHOMMKH. 3a
NMEepeXOMHbIil NEpHOA INaBHAS CTPAaTerus SKOHOMHKM JOJDKHA H3Me-
HHUTBLCS Om pocma K pa3eumuro.

e Texnonozuueckuii nepexo0 OT PECYPCO-MOMIOLIAIOIHNX H 3arpA3HAO-
IIMX TEXHOJIOTHH K 3Kosoruyecku GnaronpuatHeiM. O6beM HCMODb-
3yeMbIX pecypcoB U cOpOCOB OTXOAOB B OKPYIKAIOLLYIO CPEely TECHO
CBf3aH C YHCJIEHHOCTBIO HACEJIeHWs M ero nortpeGieHueM, Tak 4TO
cTpaTerus nepexoja A0/HKHA ObITh MEKXAUCUMILIHHAPHOM.

e Omuveckuii nepexo0 K Oojiec BHICOKOMY YPOBHIO CO3HATEJbHOCTH M
9KOJIOTMYECKO# STHKH.

e CoyuaneHulii nepexoo x Gonee crnpaBeATMBOMY pacrpeeseHHIO KO-
JIOrHYECKUX H S3KOHOMHUYECKHX BBIFOJ BHYTPH M MEXIY HALUSMM.

e HucmumyyuonanvHulli nepexo0 K ApyruM ¢opMam ynpasjieHUs Ha
HALMOHAJILHOM M MEXIYHapOJHOM YPOBHE, 00€CTEeHHBAIOILUM IKON0-
2uyecKyio bezonacrocme.

OTH KOMIMOHEHTbI CTPaTerMd NEpeXOAHOro MEpUOAa He TOJNBKO B3au-
MOCBSI3aHbl, HO U UX OCYILECTBJICHHE ABJAETCS HEOOXOAUMBIM YCIOBHEM
IUIs IPEOSIONEHUs I106aIbBHOrO re03K0NIOrHYEeCKOro Kpu3uca.

HeobxoaumocTb 06LIEMHPOBbIX, I100ajibHbIX NEPEXOAHBIX MPOLIECCOB
OyneT ycuaMBaThbCs M0 Mepe yBEeIMYEHMs aHTPONOreHHO#H TpaHcdopMa-
umu skoctepsl. Taloke yCHIMTCA W B3aHMO3aBHCHMOCTb MEXJY CTpaHa-
mu. Habnronaemas B HacTosLuee Bpems rinobajiu3alys SKOHOMHKH TaKxke
NpUBeZET K eie Gosnbliieii rnodann3aiiuy npobieM reodKoNoruy.

AHanu3upys OCOOEHHOCTH TEePEXOMHOro MEPHOAA, MOXHO BbIAEIHTH
clieflylouIHe OCHOBHbIE NMPOGJIEMbl, BbI3bIBAIOLIHE 3KOJIOTHYECKYIO, COLH-
aNbHYI0 M TIOJIMTHYECKYIO HanpsHKeHHOCTb W CHHXKAIOLIME YPOBEHb 3KO-
Joruieckoi 6e3onacHOCTH:

e VYcuneHdHe aHTPONOreHHON Harpy3kd Ha OCHOBHBbIE CHCTEMbl 3KO-
cthepni;
e JlanbHeilliee CHW)KeHHe NOCTYMHOCTH NPHPOJAHLIX PECYpcOB W Yc-

JIOXKHEHHE NpobneM UX UCNOTb30BaHus;

e PocT HaceneHHs pa3BMBaIOLMXCS CTPaH W ero norpebHocTeil, npouc-

XoAsLMi Ha GOHE YBEJHMUMBAIOLLEHCS Pa3HHLLI KAK B YPOBHE XKH3HH

PasBMTBIX W Pa3BUBAIOLIMXCS CTPaH, TaK M B (akTHueckoM norpedie-

84



HMHM UMM “ycayr”, npefoCTaBIfSeMbIMH CHCTEMaMH H3HeoOecneue-
HHA Kocepsl.

e OmnepexaromiMii pocT HacCeNEHHA TrOPOAOB, HE COMPOBOXKIAIOLIUMICA
COOTBETCTBYIOLUMM YBEJIHYEHHEM 4YHCiia pabouMX MeECT, MpH YXyX-
HIAIOLIEMCS COCTOSIHHUH Ka4eCTBa XKHU3HH JTIoJieH B ropojax.

Hapsgy c rioGanbHeIM ypoBHEM TMpo0ieM reosKOJOrHH, MHOTHE
CJIOXKHBIE, MEXAMCUMILTHHAPHbIE NPOGIEeMbl BO3HMKAIOT Ha PErHOHAJIb-
HOM ypoBHe. K HUM MOXXHO OTHECTH, HanpuUMep, paAHOaKTHBHOE 3arpss-
HeHue 30HbI YepHOOBUIA, Aerpaauunio ApabCKoro Mops u ero Gacceiina,
YXYALIEHHE COCTOSHHSA JIECOB IOrO-BOCTOYHOH A3MH, NpOAoDKaromeecs
omycTbiHHBaHHe Caxens, 9KOJIOFHYECKO€e COCTOSHHE TEPPUTOPHH A00OBIYM
¥ TPAHCNIOPTHUPOBKH He(TH U ra3a 3anaanoit Cubupu u np. Cnucok Ta-
KHX perdoHajIbHbIX Npo6sieM 4pe3BbIYaiiHO BEJIMK M TMOCTOSHHO paclLiM-
psercs.

Crparerus Bbixoza H3 rN106a/bHOrO re03K0JOrHYECKOro KpH3Hca 1 ero
PETHOHAIBHBIX TNpOsBIEHUI TpeOyeT ee HeMeJICHHOH pa3paboTku U
OCYILECTBJIEHHA, C TEM, YTOOBI MOXHO OBIIO yCNeTh B OnpeesieHHOH Me-

pe MOBJIHATH Ha MPOUCXOASALIME MMEpeXOHble MpPOLECCHl, a He ObIThb HUX
MIACCHBHBIM CBHIETEIIEM.

1V.2. Hecywan cnocobrnocms (nomeHyuanbHaa eMKocms)
meppumopuu

MoHO N¥ OmpeneNiuTh, KaKoBa MOTEHUHAIbHas €MKOCTb MHpa WM
oTaenbHbIX ero yactedi? MHbIMH cnoBaMu, CKONbKO Jiofeil mpu aocra-
TOYHO yJOBJIETBOPUTENLHOM YPOBHE HMX JKU3HH MOXKET ObITb pa3sMeLleHO
B Mupe?

B noHsaTHH nomeHyuanbHas eMKkocmb meppumopuy WK, YtTo TO XKe, ee
Hecywasa cnocobnocme (Carrying Capacity) MOXKHO YCMOTPETb aHajio-
rdio ¢ BaTepiiiHuel kopabns. YpoBeHb BoAbl HE MOXeT ObITh Bhbillle STOMH
NVHWM, HAPUCOBAHHOMN BIONb 60KOB cyaHa. B TakoMm ciyvae kopabib ne-
PErpy>eH, ¥ axe eCllu rpy3 NojioxKeH NPaBHIbHO, CYAHO MOTOHET.

Hecyiaa criocoOHOCTh (MOTEHUHMaNbHas €MKOCTb) J1I000# skonorude-
CKOM WJIH NPUPOJHO-PECYPCHON CHCTEMBI — 3TO KOJIMYECTBO 0ocobei op-
raHH3MOB KaKOro-ixm0o BHAa, KOTOpbIE MOI'YT YCTOWYMBO CyLUECTBOBAaTb
HEOMNpeAENeHHO A0NT0e BpeMs. DTOT MOKa3aTelb MOXKET ObITh BbIPAXKEH,
Hanpumep, YuciioM ocobeii Ha KBaapaTHbIH KuiomeTp. B Hauane kHuru
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MBI IPMBOAWIIM MPUMep Jyra ¢ kopoBaMH. Ero Hecymas cnoco6HocTs 310
TaKoe MaKCHMaJIbHOE KOJIMYECTBO KOPOB, MPHU KOTOPOM MPOAYKTHBHOCTh
JIyra OCTaHETCA MOCTOAHHOH HeonpelesieHHo Joiroe Bpems. Msl momy-
YHJTH OAHO3HAYHBIH OTBET Ha OTHOCHMTENBHO NMPOCTO# BOMPOC.

Bonpocsl, kacaomuecs nogeil 1 MX coobIecTB HECPaBHEHHO CJIOX-
Hee, HO M B 3TOM CJTy4yae Ha OTAebHbi€ BONPOCH! MOJKHO MOJYYHTh OAHO-
3Ha4yHble OTBETHl. Hanpumep, npH onpenesneHUH ONTHMAIBHOH MJIOTHO-
CTH KOJIOHHMCTOB, BHOBb TNpuOnIBatolux B Bpa3unbckylo AMasoHHIO U3
Gonee HaceneHHbIX paiioHOB Bpa3unuu, 65U1 yCTaHOBNIEH NMPOXKHTOYHBIH
MHHHMYM Ha YeJI0BEKa, BHIPOKEHHbIH B YPOBHE MHHUMAJIBHOIO MECIYHOIO
NUTaHHA B BHOE OOLIEro KoNWYecTBa Kanopuil M OEnKoBOro mHMTaHuA, a
TaKke HEKOTOPOro koauyecTBa cBoboaAHbIX AeHer. U3 atoro pacuera, U Hc-
X0 U3 CTEeNEeHU IUIOAOPOJs MOUBBI, ONPEEIUICA ONTHMAIBHBIN pa3Mep
3eMeNbHOro y4actka Ha gyury HaceneHus (®.DepHcaiin). Eciu daxriye-
CKH TUIOTHOCTh KOJIOHHCTOB OKa3bIBAE€TCH CIIMLIKOM BBICOKOH, TaK YTO y4a-
CTOK HE B COCTOSHMM MPOKOPMHTH OCBAUBAIOILYIO €r0 CEMbIO, TO PacCyH-
TaHHasj MOTEHLMAIbHAA SMKOCTh TEPPHTOPHH OKa3bIBAETCSA 3aBBILICHHOM.

Ilpn noaceyHoli cucreme 3emienenus rpynna joaeil BbDKUraer yva-
CTOK Jieca ¥ MCTIO/B3YEeT €ro Kak Mojie J0 TexX Mop, Moka OHO B COCTOSTHHH
MPOKOPMHUTH 3Ty rpynmy. ITocne 3Toro oHM nepeMelaroTes Ha Cleaylo-
Ui y4acToOK, rie BcS onepauus nosropsercs. Uepes omnpeneneHHoe
yucno net (nopsaka 20-50 ner) rpynna Bo3BpallaeTcs Ha HCXOJHOE Me-
CTO, /i€ 33 3TO BPeMs BOCCTAHOBHJICS B3POCIIBIF JIEC, H LIUKJI MIOBTOPAET-
ca. IlokaszaTenem MoTeHUMANBHON €MKOCTH TEPPUTOPUH ABIIAETCA B STOM
clly4ae OOCTaTO4YHO YCTOWYMBas IPOAOJDKMTENbHOCTh LIMKJIA B FOJaX.
TIpu yBenuueHUH aHTPONOTCHHON HArpy3kH JIIOJU BbIHY)KIEHBI YCKOPATD
CBOE MepeMellieHHe C MECTa Ha MECTO, BECh LIMKJI CTAHOBHTCS BCE KOpPOYe,
a AHTPOMOreHHas Harpy3ka Bce OoJiee NMpeBBILIAET HECYHIYIO CIOCOO-
HOCTh TEPPUTOPHH.

B Gonee CNOXKHBIX COLMANbHBIX CHTyaLUUsX NMOTEHLMANbHAA eMKOCTh
MOJKeT ObITh OmpelieNeHa KaKk HEKOTOpOe, 3HAYUTENIbHO HU3MEHSIOIeecs
YHCIIO JofeH, HaCeNslUX AAHHYIO TEPPUTOPHUIO, KOTOpbIE MOTYT, Ha
obo3pumMoe Oynyuiee, COXPaHATh JaHHbI YPOBEHb JXHU3HM, UCTIONB3Ys
HUMeEIOLHECH NPHPOIHBIE PECYPChI, CBOH TPYAOBBIC HAaBbIKH, OOLECTBEH-
HbIE HHCTUTYTBI U 0ObIYaH.

TToka3zaTenb NOTEHLMANBHO €MKOCTH MOXKET 3HAYHTENIbHO MEHATHCS B
KaXKJOH CTpaHe B 3aBUCHMMOCTH OT MHOTHX NPHYHH, HANIPUMEP, OT MOBBI-
LIeHUA ypoXkaiiHOCTH 6e3 CHIKeHHs NOTEHLUHAILHOrO IIOAOPOAMS NOYB,
OT pa3nuumii B TpeOOBaHMAX K KaUECTBY KH3HH (BCIIOMHHM, YTO ypOBEHb
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norpebnenus oaHoro >xutens lliBeiiLlapuM COOTBETCTBYET YPOBHIO NO-
Tpebnenus copoka xureneli Comanu), OT COOTHOLICHHS PLIHOYHOH KO-
HOMMKH H 5KOHOMHKH HaTypooOMeHa, OT M3MEHEHHiH rocyaapcTBEHHOM
TIOJIHTHKH, OT BHEAPAEMBIX TEXHOJIOTHYECKHX OTKPHITHH M MHOTHX ApY-
rux ycaoBuif. COOTHOLICHHE MEXAY aHTPOMOr€HHbIM AABJICHHEM H €CTeE-
CTBEHHOW NMOTCHUHAILHOH €MKOCTBIO CTPaHbl MOABHWKHO; OHO MOXET Me-
HATHCA B 3aBUCUMOCTH OT H3MEHEHHH H TOro, U Apyroro ¢akropa.

Tonnanpus, HanpuMep, UMINOPTHPYET 3HAUYMTENBHOE KOJIMYECTBO KOp-
HEIUIOA0B (Kaccasa, AMC) W3 TPOIIMUYECKUX CTPaH s KopMma ckorta. B pe-
3ynbTaTe (akTH4eckad MOTCHLMallbHas €MKOCTh lonaHauM 3aMeTHO
NpPEBLIIIAET €€ €CTECTBEHHYIO HECYINYIO CNOCOOHOCTH 3a CYET Kak Obl
BBO3a MOTEHLUUAJIbHOH €MKOCTH TEPPHTOPHH U3 CTPaH-3KCIOPTEPOB KOp-
HerwiooB. O6pasyouuics B W30bITKE HaBO3 MpPEBBIIAECT MOTPEOHOCTH
CeJIBCKOrO XO3AKCTBAa CTpaHbl B OpraHM4Yeckux ynobpenusx. OH 4acTHuU-
HO BBIBO3MTCS B COCEAHHE CTpaHbl, TO €CTh (PaKTHUECKH Hecyulas Crio-
cobnocty [N'onnanpuu eme Gosiee yBeaH4yMBaeTCs MO CPAaBHEHHIO C ee
¢axrrueckoit mnomaneio. [ToMuMo xopma mana ckora ['onnanaus ummnop-
THpYeT Takxke NMPOAOBONLCTBHE H JpeBecHHy. Ecnm ydecTb cyMMapHbIH
0o0BbEM HMIIOPTA, TO OKAKETCA, YTO (PaKTHUECKH HCTOb3yeMasn 3apybeix-
Hasi TeppuTopHs B 5,6 pasa npeBbillaeT rulomans camMmux Huaepnanznos.
Ecnu, ¢ apyroii cTopoHbl, BeIYECTb IUIOWIAAb, HCTIONB3yeMylo B Hunep-
JlaHAax A NpOM3BOACTBAa KCIOPTHPYEMBIX TOBapoB OHONOrH4ECKOro
TIPOMCXOXKJEHHSA, TO U B 5TOM CJiyyae OKa3blBAeTCs, YTO CTpaHa HCIOJib-
3yeT 3a CBOMMM MpeaenaMu TEppUTOPHIO, NpeBsbIlaloyio B 2,2 pa3a 06-
uxyro rwiomaas Hunepnaunos.

MHoruye cTpaHbl MHpa 3HaYMTEJIbHO NMepeHacesieHbl, TO €CTb YHCJIeH-
HOCTb HacCeJIEeHHs NpeBbIllaeT WMeroLHecs pecypcbl. MHbIMU croBamu,
aHTPONOreHHOE JIaBlieHHEe TPEBBILIAET €CTECTBEHHYIO HECYILYIO Crnocob-
HocTh TeppuTopHH. KeHus B Hayasie XX Beka MMeJia HaceJIEHHE OKOJo 2
MiH. yen. K Havany nHesasucumoctu (1963 r.) HaceneHue cTpaHbl COCTaB-
5510 9 MAH. yen. 3aTeM NpUpocT YUcneHHocTu pocturan 3,5% B roa (To
€CTb YHCJIEHHOCTDb yaBauBanach 3a 20 ner). TakuM o6pa3oM, k koHLy XX
BeKa YHC/IEHHOCTh HaceneHus npesbiciaa 30 mumnuoHos. Ilpu atom oc-
HOBHbIE MPUPOAHBIE PECYPChI CTPaHbl (B OCHOBHOM 3€MellbHbI€) 3a CTOJIE-
THE NMPaKTHYECKH HE YBEJHYMIIMCh, U HET COMHEHHS, YTO HaceneHue Ke-
HUH HaMHOTO TMpPEBbILIAET €€ HECYLlyI0 crnocobHOCTb. COOTBETCTBEHHO
YBENMYMBAIOTCH 3KOJIOTHMYECKHE W COLMalibHble npobiiembl (Hanpumep,
COKpAllEHHE JIeCOB, YXyAllieHre nactouul, aerpajauus npubpexHoi 3o-
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Hel MHAUMNCKOro okeaHa, poCT COLMANBLHON HAMpAKEHHOCTH, BO3pacTa-
HHE MPECTYHOCTH, MEXIUIEMEHHbIE KOH(IUKTHI U 1p.).

YucneHHOCTh HaceneHus Banrnapew cocraBnser 120 MuH. 4en. mpu
npupocre 2,5 MiH. 4en. B rof. IIpu coBpeMeHHBIX TeMMNax pocTa Hacene-
HHe yaBouTcs depe3 30 sier, XOTA cTpaHa MPaKTHYECKH HE UMeEET TeppH-
TOPMM 111 JanbHeiiuero 3aceneHus. YacTb JoaeH CenMTCS Ha HU3KHMX
OCTpOBaxX BHELIHEro Kpas AenbThl I'aHra u bpaManyTpsl, noaBepraioumMxcs
YacThIM HABOJHEHUSM C MHOTOYHCIIEHHBIMH YEJIOBEYECKHMH >KSPTBAMH.
Tak npuposila HayMHAaeT peryJHMpoOBaTh YHCIEHHOCTb HACENEeHMA, IO-
CKOJIbKY CMEHSIOLIMECS MPaBUTENbCTBA 3TOM CTpaHbl Hed(EeKTHBHBI B
PELICHHH BaKHEHLIeH NONrocpOoYHOi MpobieMbl CTpaHbI — ee nepeHace-
JIEHHOCTH, WM TIPEBLILLEHHUS TTOTEHLMATBHOM EMKOCTH €€ TEPPHTOPHH.

Crpananus ¥ rubenb COTEH ThICAY JKHTeNel Maiblx cTpaH AQpHKH —
Pyannel 1 BypyHnu — Taioke pe3ynsTat nepeHaceneHHocTH. O nmpeBbine-
HHUH aHTPOIIOrE€HHOTO JaBJIEHHs HaJl NMOTEHLHAIbLHOM EMKOCTBIO TEPPHTO-
puu 6BUIO JABHO M3BECTHO, HO HHM MpPaBMTENBbCTBA 3THX ABYX CTPaH, HH
NpaBUTENICTBA KaK COCEJHUX, TaK M Jayekux GoraTeix ctpad, Hu OOH
He YAEC/AINA 3TOMY Cepbe3HOro BHMMaHHUA. B 3THX cTpaHax mnpeBbllIEeHHe
aHTPOINOTeHHOro JaB/IEHUs Hall €CTECTBEHHOH MOTEHLMATBHON EMKOCTBIO
BBIPA3UIOCh B OpME KPOBOIMPOIUTHBIX KOH(IUKTOB MEXAY IBYMS OC-
HOBHBIMH [UIEMEHAaMH, XyTy M TyTCH. TakuM 0o0pa3oM, BHELUHHE MPOSB-
JIeHHs IEPEHACEIEHHOCTH MOTYT NMPUHUMATh pa3iuHbie GOPMEI B 3aBH-
CHMOCTH OT HaLlHOHAJIbHO# 0OCTaHOBKH.

Ipubnu3uTENBHBIE OLIEHKH COOTHOLIEHHMS aHTPOIOrE€HHOrO AaBJIEHHs
U €CTECTBEHHOM NMOTEHLMaNbHON €MKOCTH (Hecyluel crnocoGHOCTH) Tep-
puTOpHH ObLITH BHINOMHEHBI Takoke U s Poccuu (Jloces u ap., 1993).

IMnowane crpansl coctapnser 17,1 MIH. KB. KM IpH HAaceleHHH, MO MEpPENHCH
1989 r., paBHom 148 MnH. yein, 4yTo coctaBifeT 11,6 ra/uen. B kayecTBe nmokasa-
Tens Fe0IKOJIOTHYECKOro MoTeHLHala Obil NpuHAT 00beM mepBUYHON Guonoru-
4eCKOi MPOXYKLMH C eAMHHLLI TEPPUTOPUH 3a rof. B cpeauem mns teppuropuu
CTpaHbl OH paBeH npubnusurensHo 20 T/ra B roa. Toraa Ha OXHOrO XKUTENA NPH-

xoauTca 232 T nepBu4HON GHonoruyeckoi npoaykiwu B rox (20 T/rax 11,6 ra=
232 7).

CylluecTByeT CTaTHCTUYECKH NPOBEPEHHOE MpaBMiO, INacslliee, YTO €CIH B
IKOCHCTEME MNPH NEPEXOE C OAHOro TPOoHUYECKOro YPOBHA HA JPYrodl H3MeHe-
HHA B MOTpeOICHHN NEpBUHHON MPOAYKLMH HaxXOAATCA B mpepenax okono 10%,
TO CHCTEMA CYIECTBEHHO HE U3MEHSAETCA U ocTaeTcd ycroiunBod. CnenoBarenb-
HO, YPOBEHb YCTOWUMBOTO noTpebGneHus B cpexHeM i PoccuM He MOXET mpe-
BIIATh 23,2 T Ha YesioBeka B rod. I[Tpu cpenneit mis Poccun nepBuyHoit 6uoso-
rH4eCcKOH NpOLYKTHBHOCTH 3TO IKBHBaIECHTHO 1,16 ra/uen.
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TlocMoTpuM, ¢ ApYroil CTOPOHBI, Ha peasibHOE NMOTpebIIeHHE, TO ECTh Ha TE TH-
bl aHTPOTMOTEHHOTO UCTIONb30BAHMA 3eMeNb Poccuy, rie NnepBHYHAS MPOXYKLMA
no Gonbluell YaCTH PacXOAYeTCs YENOBEKOM:

CenbCKOX03aHCTBEHHbIE YTOAbS 223 MaHTra

(mawna 133 MnH. ra, nactOGMIua 65 MITH. Ta, CEHOKOCHI 25 MITH. Ta)

CBank# (MpOMBILLIEHHBIE H KOMMYHAJIbHbBIE) 15 Man ra

Boznoxpanunuiia 5,5 MnH ra

I'opona, npoMellLIEHHBIE NPEANPHATHSA, ROPOTH, H IIp. 3,5 MnH ra

Jipyrue TeXHOT€HHBIE IPUYUHBI (OTBaJbI, OXKapBI ¥ [p.) 2,5 MnH ra
Hroro 249,5 Mna ra

TakuM obpasoM, npeobnafaroiias yacts nepudHOM OHONOrHUECKo NPoayK-
MM Ha TeppuTopuH Poccuu pacxoxyercs 4enoBeKOM Ha IUIOIAagd okojio 250
MIIH. ra, 4To 3kBUBaiAeHTHO 1,7 ra/yen. Kpome Toro, nepsuyHas NpogyKuus CHU-
»aercs Mo CpaBHEHUIO ¢ HaTypanbHOH Ha 0,3 ra/uen. BcneacTBue pybok neca u
3arpA3HEeHUs cpefbl. B pesynbrate uHAEKC GaKTHUECKOTO MOTPeONeHus OLEHUBA-
eTcsA BenuduHoM 2,0 ra/uen., unu 40 1/rox. to Beie B 1,7 pa3a, yem BelnWuHHa
9KONOTrHYECKH YCTOMuMBOroO norpebnenus (2,0 ra/yen : 1,16 ra/uen = 1,7).

Hrtak, naxe s, ka3anock Obl, CPaBHHTENILHO pelKoHaceneHHOH Poc-
CHHM BEJIMYHHA MOTEHUHANbHOH €MKOCTH TEPPHUTOPHH OKa3ajiach B Cpef-
HEM MEHbIIIE, YeM aHTPONOreHHoe aBneHue. SICHO, UTO AfA rycTOHace-
JIEHHBIX PaiOHOB 3TO MpEBBILICHHE HAMHOTO GoJiblIe, YTO YKa3bIBaeT Ha
CEpbe3HOE FKOJIOTHUECKOe HEGIAronoiyyne 3THX TEPPUTOPHIA.

OcHoBHblE OCOOEHHOCTH MOHATHA Hecylied CrnocoGHOCTH (TIOTEHLM-
aTbHOM €MKOCTH) TEPPHTOPUH CBOAATCS K CJIEAYIOLIEMY:

— B npuMeHeHnH K yenoBeyeckoMy oOLIeCTBY MOHSTHE Hecylei cno-
COOHOCTH B BbICILEH CTENIEHH MEXAUCLUILIHHAPHO.

— OHO HMeeT AMHaMHYECKHH XapaKTep, TO eCTb H3MEHAETCS BO BpeMe-
HH. [IpH 3TOM MOXET H3MEHATBCA KaK aHTPONOIeHHOE JAaBIICHUE, TaK W
NOTEeHUHAIbHAs EMKOCTh, B3aUMHO BJIMAS JpYT Ha Apyra.

— Hecywas cnoco6HoCTh OOBIMHO OMNpeenseTcs JUMHTHPYIOLKMM
(akTOopoM B HcclleyeMoil cucTeMe (B IPOCTOM Cily4ae MOYBEHHOTO IUI0-
IOpOIMs, HAaNpyMep, Conep)KaHHeM JOCTYNHOrO Ui PacTeHWii a3oTa B
[OvBe).

— IloTeHuManbHas €eMKOCTb TEPPUTOPHH MOXET OBbITh YBETHYEHA HIIH
YMEHBILEHa JeATeNbHOCTBIO YenoBeka. OMH U3 MyTei K ee NMOBBILIEHHIO —
3¢ pEeKTHBHOE HCTIONB3OBAHHE PECYPCOB (HampUMep, MPOU3BeCTH Ooblue
TOBApOB NpPH MEHBILEM UCTIONB30BAHHH PECYPCOB).
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— BoccraHoBneHue nerpanupoaaamel‘i Hecymeﬁ CMocOGHOCTH HAMHOTO
CJIOXKHEE H NOPOKeE, YEM €€ NPEAOTBPALIEHHE.

HecMoTps Ha HEBO3MOXHOCTB MOJY4YEHHS OOHO3HAYHOTO OTBETA NpH
OLIEHKE €CTECTBEHHOH MOTEHLHAIbHONH €MKOCTH TEPPHUTOPHH MO CpaBHe-
HHIO C aHTPOIOr€HHBIM AABJIEHHEM, KOHLENLMs Hecyluei crnocobHocTH
ABJISETCA TOJIE3HBIM WHCTPYMEHTOM [yl OLIEHKH 3KOJIOTHYECKOro co-
CTOSIHUS TEPPUTOPUH U pa3pabOTKH HALMOHANBHBIX CTpaTErHii pa3BUTHS.

Eme Gonee cioxeH BONPOC OLEHKH COOTHOLUEHHS AHTPOMOTEHHOro
AaBeHHUs U Hecylliei cnocoOGHOCTH 1S Mupa B LiesloM. Bo MHOroM oTBer
3aBHCHT OT JK€JIaEMOrO ypOBHSA 6J1arocoCTOsAHHMsA JoAeH Kak B CpeIHEM
JUIS MHMpa, TaK M MO OTAC/IbHBIM PErHOHAM WIIM cTpaHaMm. SIcHo, 4To pe-
CypcoB 3eMiIH yxke ceuac HEAOCTaTO4YHO Ul TOro, YTo6bl MaTepHalib-
HbI ypOBEHb XM3HH BCEX JIIOACH COOTBETCTBOBaJ OBl COBPEMEHHOMY
CTaHAAPTy Pa3BHTHIX CTPaH, U C 3TOH TOUKH 3PEHUS aHTPOTIOr€HHOE NaB-
JIEHHE Y)KE NMPEBBICUIIO NOTEHUHATBHYIO EMKOCTb 9KOC(EpHI.

C npyro# cTopoHbl, i 00€CTICYEHH MMHHUMAJIbHO HH3KOrO YPOBHS
XH3HHU (4TOOBI €ABa BBIXKHTH) Hecyllas crnocoGHOCTh 3eMIIH elle He Joc-
THrHyTa. CyllecTByeT, pa3syMeeTCs, MHOrO NMpPOMEKYTOYHBIX BapHAHTOB
MEXAY 3TUMH AByMs KpaiHHUMH CUTYalLMSMH.

IpenenpHas ecrecTBeHHas MOTEHLMabHas €MKOCTh 3Kocdepbl Oyner
OMNpenensaThcs, No-BUAHMMOMY, He KOMILUIEKCOM (hakTopoB, a ckopee oOf-
HMM-/IByMsl JIAMUTHPYIOLIMMH, NIPHUYEM celiuac HEBO3MOXKHO CKa3aThb, Ka-
KHe U3 (aKTOpPOB MpeONpencssT BO3MOXKHYIO AerpajalHio sxocheps:
neULMT BOAHBIX PECYpPCOB, NPOJOBOIBCTBUSA, PacHaf 030HOBOIO C/OS H
T.J., WIK HOBBIH, NOKa €1lle HEAOCTATOYHO NMposBUBLIMICA (akTop. Heko-
TOpOE BpeMs TOMY Ha3aj TaKUM JIMMHUTHUpPYIOWMM (akTopoM Kkas3anoch
0XMJaEMOE MCTOLLEHHE MHHEPAJIbHLIX PecypcoB (HE(TH, HEKOTOPBIX Me-
TaJJIOB W Np.), 3aTeM IJIaBHOH MNpobiaeMoi Kasajach HEBO3MOXKHOCTb
NPOKOPMUTb pPacTylllee HaceleHHWEe MHpa, 3aT€M BHHUMaHHE NPUBIEKIH
npobseMbl MOTJIOIEHHA OTXONOB AEATENIbHOCTH YeloBeKa (OTXObI SHEpP-
reTUKH, pa3MeLIeHHe CBAJIOK W MECT XPAHEHWS TOKCHYHBIX OTXOJOB).
Celiyac Ha MepBbii MJaH BBHIXOAAT MPoOJAEMbl HapyIEHHUs CTPYKTYpPbl H
pexuMa skoctepbl (HapylueHHsi B CHCTEME NMPOAYKLUHH-AECTPYKIUHH Op-
raHM4ecKoro BEILECTBAa, YCHIEHHE napHUkoBoro 3¢ dexra, HapylieHHe
6HOreoXMMHUYECKMX LMKIOB W np.). [Ipy 3TOM HH OIUH H3 YNOMSIHYTBIX
BOIIPOCOB HE CHSAT, TaK YTO CTENEHb CIOXHOCTH Mpobiem 3kocdeps no-
CTOSIHHO YBEJIMYUBAETCH.
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1V.3. Dnemenmul cmpamezuu bI3HCUBAHUA HeNl06e4eCEa

MBI CTaHOBHMCS CBHAETENIIMH TOTO, KaK HEMPEepPbIBHO PacTyllHe pa3-
Mepbl OGaIbHOH 3SKOHOMHMKH HAYMHAIOT MPEBOCXONMTH PECYPCHBIE,
BOCCTaHOBHTEJIbHbIE U aCCHMWIALIMOHHBIE BO3MOXKHOCTH 3koc(epsl. Ec-
JI¥ MHP OCTaBUTH 6e3 M3MEHEHHH CTPaTErH4ecKOro Xapakrepa, To 3KOHO-
MHKa, ClIefys 3aJaye CBOero KOJH4eCTBEHHOro pocTa, 6yAeT npoao/nKarh
BO BCE YCHIIMBAIOLIEHCA CTENMEHH pa3pyllaTh OCHOBHBIE CBOMCTBA 3KO-
cdepsl, TaKHe KaK COCOOHOCTh BOCIIPOM3BOJHTh BO30GHOBHMEIE peCyp-
Chl, CIIOCOOHOCTh BOCCTaHABIIMBATh HCXOIHOE COCTOSHHE MPHPOIBI, CIIO-
COGHOCTH MOTJIOLIATh M NepepabaThiBaTh 3arpsA3HEHHS.

Heo6xonuma crpaterus BeIxoAa M3 rioOallbHOrO reo3KOJIOrH4ecKOro
KpH3HCa, KOTOPYIO MOXKHO Ha3BaTh cmpamezueti 6biJCUBAHUA Yenogeye-
cmea. DneMeHThl 3TOM cTpaTteruy o6CcyKAaloTcs B MOCIEIHES JSCATHIC-
THE Ha MHOTOYHCJIEHHBIX COBELIAHHAX W B HE MEHEe MHOrOYMCICHHBIX
my6nukauugx 601bLIOro YKca 3aHHTEPECOBAHHBIX JIHLL (TIpeICTaBUTENEH
€CTECTBEHHBIX U O0ILECTBEHHBIX HaYK, HHUI0CO(OB, MOJIUTHKOB, 00LIECT-
BEHHBIX JieATened U np.). BeiaBuraercss MHOro MPOTHBOPEYMBBIX MM Ma-
JI00GOCHOBaHHBIX MPEAJIOKEHUH U pekoMeHAauuil. OQHaKO BbIPHCOBLI-
BAIOTCS M OCHOBHBIE 4epThl HEOOXOAMMOMH cTpaTerHu. I aBHbIE ee KOM-
MIOHEHTHI ClleAyIOolIHe:

1. IIpousBoauTe GoMblIE, HCMONB3YS MEHBIIE PECYPCOB U SHEPrUU HA
€AMHHULYY NMPOAYKLMH MOCPEACTBOM MOBBIECHHA 3(P(PEeKTHBHOCTH NMpou3-
BOJICTBA, COXPaHEHHs BO30OHOBHMBIX PECYPCOB, TEXHOJIOTHYECKHX HOBO-
BBECHHH, YTHJIN3aLIMH OTXOMOB H TIp.

Texnuueckuii nporpecc, kak Mbl 3HaeM, 310 Haubosnee ruOkuit u GpICT-
pbIii MEXaHH3M YIpaBJIEHUA COCTOSHHEM 3kocdepsl. HanGonbiumux ycme-
XOB B 00JIaCTH CHYDKEHHA BO3AEHCTBHI TEXHONOTHHM Ha COCTOSHHE KO-
cdepsl fOOUINCH pa3BUTHIE CTpaHbl, B 0OCOOEHHOCTH SIMOHHMSA, MPOH3BO-
msimas Ha 81% OGonbiue nponykuuy, 4eM B 1973 r., npu HEM3MEHHOM KO-
JIMYECTBE HCMOJIL3yEeMOi SHEpruM. I'pynna BUAHBIX CIELHAUCTOB, HAEH-
HO obOmeauHsieMbIX mocpenctBoM HMHcruryta Bynmeprans (Wuppertal
Institut) B [epMaHuM, npeanaraer B KauecTBe AOJITOCPOUHOM LENH Aecs-
THKPaTHOE YyBEIMYEHHE NMPOU3BOACTBA MPU COXPAHEHHH COBPEMEHHOrO
YPOBHSl HUCTIONIB30BaHUA pecypcoB. ITIpou3BoaAUMBIi AOMONHHTENBLHO MPO-
IyKT clief{yeT IMaBHbIM 00pa3oM HampaBHTh Ha MOBBILIEHHE YPOBHS MKH3-
HH B pa3BHBAIOMIUXCA CTPaHaX.

2. Cokpaiuath, a 3aT€M U OCTaHOBUTb pPOCT HacejeHus. lna storo He-
06X0AMMO, 4TOOBI pa3BHBAIOLIHECH CTPaHbI CHH3HUIH MPHPOCT CBOETO Ha-
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CeJIeHUs 10 YPOBHS pa3BHThIX cTpaH (He 6onee 0,5% B roa unu He 6onee
2,0-2,1 nereii B KaXKOOM ceMbe).

3. B cnosx o61iecTBa, MMEIOLIHMX BICOKHE A0XO/IbI, TPEHMYLIIECTBEHHO
B Pa3BHTBIX CTPaHaX, COKpALaTh TaKXKe U noTpebieHue.

Xepman Jleiinu (CLLIA), oavH U3 nMaepoB HOBOrO Hay4YHOTO Hampas-
JIEHHs, DKOJIOTHYECKOH SKOHOMUKH, npeiaraer (1996 r.) cornacuthes ¢
BBEIEHHEM MNpeesIbHOr0 MaKCMMaJlbHOrO ¥ MHHHMaJbHoro aoxoxaa. Co-
rnacHo Jleiinu, MUHUMYM JOXOZia JOMKEH ObITh OMpENENieH MCXOnd U3
PasyMHbIX TIOTPeOHOCTEH B MHUTAHHH, OJEXKAE, KHWIHIIE U YIAOBIETBOpE-
HHMsS OCHOBHBIX Hy>KI B 06pa30BaHHM M MEAWLHHCKOH nomomu. Makcu-
MYM JOJDKEeH OBITh YCTAHOBJIEH KaK MOKa3aTesib, KpaTHBIH MHHUMaIbHO-
Mmy: Heiinu npemnaraer koa¢duuneHt, paeusiii 10 wiu 20. Sta aecaru-
IOBaJALATHKpaTHAs pa3sHMLA B JOXOAAX MpEANoNiaraer Takke M BO3Harpa-
JKAEHHE 33 MHTEJUICKTYalIbHble WIH Npo(ecCHOHaNbHbIe CIOCOOHOCTH U
OOCTHXKEHHS, TAKKE KaK W 32 HHHLIMATUBY U NPEANPUHMYHUBOCTD. T€, KTO
OLIYIIalOT HEOOXOAMMOCTD B elle OoblieM J0XOAe, BEPOATHO, HyxkKaa-
I0TC He B JIeHbrax, a B Gonee BbicOko# oOuiecTBeHHO#M ouenke. Ho B
3TOM Cly4ae upe3MepHOe, Ha noka3s, norpebiieHne, Kak 3TO CIy4yaeTcs
ceifyac, Bce ke He ABJISeTCs NoKa3aTesleM ycrnexa.

4. ObecneunTs nepepacnpefeieHle XKHU3HEHHBIX Oar (BKIoYas Ko-
JIOrM4ECKUe YCIyrd) MEeXAY TEMH, KTO MOTpel/iseT CNHMIIKOM MaJlo, U Te-
MH, KTO NOTpedJiseT CIUIIKOM MHOTO.

B mupe cywectByer 358 munnuapnepos (1997 r. ), COBOKYMNHoe 6orat-
CTBO KOTOPbIX paBHO BCeMy MMYILLUECTBY Haubonee 6ennbix 45% Hacene-
Husg Mupa. UHbIMH cioBamu, GoratcTBo 358 uenoBek paBHO GorarctBy
2,5 muutnapaos moaei. Takoe pacnpeneneHue HEHOpMalIbHO, H OHO OT-
pHLATENnbHO BJIMAET Ha cocTosHHEe 3Kocdepsl. [lokoitHblil npembep-
muHuctp Unauu, Muanpa Ianau ckasana, 4ro GeAHOCTh 3TO HaMXyAUias
¢dopma 3arps3HeHUs OKpYyKalouleid cpeibl.

OnHako B 3TOM 3JIEMEHTE CTPAaTErHH 3aJl0JKE€Ha ONACHOCTh OCYLIECTB-
JICHHA MOJIMTHKH, OT KOTOPOH Haula cTpaHa yuuia nocie 70 net ucnbita-
HUH, CONPOBOX(IABIUMXCA IECATKAMH MHJLUTHOHOB NMOTY6JIeHHBIX sku3Hel. U
ceituac eue Poccus nonHoCTbIO He yuina oT CBOEro THKENOro Hacnenus.

[ToMHMO BHYTPHHALIHOHANILHOrO HMMYILLECTBEHHOIO HEpaBEHCTBa, Cy-
LECTBYET H YBEJHYHMBAETCA pa3pbiB MEX]y pa3BHBAIOLMMHUCA U pa3BH-
ThIMU cTpaHaMH. COOTBETCTBEHHO H MPHOPHTETHBIE CTPATETHH 3THX ABYX
rpYNI CTPaH pa3fiuyaioTcs.

5. [epeiiTi OT cOBpeMeHHOMN CTpaTerHd 3KOHOMHKH, B KOTOpOH Joc-
TWKEHHUA OLEHUBAIOTCA MO MMOKA3aTe/NAM KOJIHYECTBEHHOTO 3KOHOMHUE-
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CKOro pocra (HanmpuMmep, MO BENWYMHE BAJOBOr0 HAaHMOHAIBHOIO MPO-
IyKTa), K CTpaTeruy Pa3sBHTHA M0 TMOKA3aTeNAM, XapaKTEPH3YIOLIHM W3-
MCHEHHSA Ka¥ecmea Jcusny MoJeH.

B nocnenneM ciyvae Mactabbl SKOHOMHKH JOJDKHBI BbIICPIKHBATHCS
B COOTBETCTBMH C BOCCTAHOBHTENBHOH WM aCCHMWISTHBHOM CIOCOGHO-
CTBIO rNOOANBHBIX CHCTEM JH3HeobecneueHus. B To jxe Bpems cnenyer
MPU3HATh [UIS Pa3BHBAIOILMXCA CTPaH NMpaBO U HEOOXOAMMOCTBH CJIENO-
BaTh KypCy Ha YBEJIMYEHHE NMPOU3BOACTBA, TO €CTh Ha MPOAOKEHHE KO-
JTMYECTBEHHOTO 5KOHOMHYECKOTO POCTa, XOTA MOHATHO, YTO 3TO NPHBEAET
K YXYyALICHHIO COCTOSHMSA 3KOChephl.

Kappiit u3 nepedcnIeHHBIX TYHKTOB CTPaTErdH Ha NEpRbIA B3MIAN He
HAaXOAMTCS B COOTBETCTBHUH C YCTAaHOBHBLIMMCS MOPAAKOM Bellei U Jaxe
TIPOTHBOPEUHT 3paBoMy cMbiciy. Tpebyrotcsa Gonbuive ycunus g To-
ro, 4yTo6sl HOHATH HEOOXOAUMOCTD CTOMb IYOOKHMX NMepeMeH M ropasfo
6onplne ycunus 1S uX ocyluecTrieHus. JUIs npaBUTENbCTB BCEX CTPaH
MHpa HeOOXOAMMO MOHMMAaHHE TOrO, YTO 3TH MEPEMEHbI HY)KHBI BCEMY
YenoBeYeCTBY, YTO B CHTYyaLMH HEKOHTPOIHPYEMOro rjiobanbHOro reo-

9KOJNOrHYecKoro Kpusuca nodeausmnx He Gyner, 6yayT Tonbko nobex-
JeHHbIE.

1V .4. Ilonamue ycmoiiuueozo pazeumun

Hccnenys cTpaTertio B3aHMOOTHOIIEHHH MeXIy OKpY KaloLlei cpenoi
U paseutHeM, Komuccua BpyHtiana BBena B wMpokoe ynotpebneHue
TEPMHUH “‘ycmouuugoe pazeumue”. ITOT TEPMHUH ObL1 H3BECTEH M paHee,
HO MCIOJIB30BaJICA TONbKO crienanuctamu. Ilo onpenenennto Komucceun,
“YcroifunBoe pa3BHTHE — 3TO TaKOE€ Pa3BHTHE, KOTOPOE YAOBJIETBOPSET
noTpe6HOCTH HACTOMLIEr0 BPEMEHH, HO HE CTaBHT MoJ yrposy cnocob-
HOCTH OyAyINMX NOKONCHUI YAOBNIETBOPATL CBOM COOCTBEHHBIE MOTpPeO-
HOCTH”.

3TO BecbMa €MKOE OnpelielieHHe OYEHb CIOKHOTO U KOMIUIEKCHOTO
npouecca BKJIOHaeT B ceOs HECKOJIbKO NMOHATHH. DTO npex e Bcero rnoHs-
THe, Kacalouleecss HHTePEeCOB HECKOJIbKHX MOKOJIEHHH W ‘HEeo0XOAHMOCTH
YIOBJIETBOPEHHS MX HYXKI B CBA3H C NEATENbHOCTBIO TEKYLIErO MOKOJICHHUA.
D70 TaKKe MOHATHE MOTPeOHOCTEH M MX YIOBJIETBOPEHHS, INPH BO3HH-
KaIOLIEM Cpasy ke BOMpOce, KaKuM 06pasoM yCTaHOBHTb MOTPEGHOCTH.

B omnpeneneHuu ycroiuuBoro passutHs, nanHoM Komuccuer BpyHT-
JIaHJi, He YCTAHOBJICHbI Pa3inyMs MeXAy NPUHLMNHANBLHO Pa3sHbIMH NO-
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HATHAMM Pa3BUTHA M pocTa. B TO BpeMs Kak pa3sBMTHE JO/DKHO MPOAOI-
JKaThCsA HEOMpeAeSeHHO JOJIroe BpeMs Ul BCEX HApOJOB M CTpaH MHpa,
BaJIOBO# POCT OrpaHHYEH MOTEHLMATBHON €MKOCTBIO 9KOC(EpbI, HIH XKe
ee CroCOOHOCTBIO K aCCHMUIIALIMM 3arpsA3HUTENEH M pereHepalui CHCTEM
xu3HeobecnieueHus. OIHHUM CIIOBOM, OnpelesieHHe He BIOJHE COBeEp-
IIEHHO W BBI3bIBAET 3HAYHUTENIbHbIE TPYAHOCTH B UCIIOIb30BAHUH.

HecMmoTtps Ha TO, 4TO OmnpenefieHHe YCTOHYMBOro pa3BHTHUsA, AAHHOE
Komuccueli Bpynrnang, ¢akriuuecku npussTo crpaHamu-wieHamn OOH,
H HEOTJIOKHOCThb TNepexoia K CTPATerHd yCTOWYMBOrO PasBUTHA TaKXkKe
NpU3HaHA Ha MEXToCyJapCTBEHHOM YPOBHE, NpaBHTENbCTBA, OpPraHU3a-
UMM U CNELMANUCTbl HAXOAATCA Mepel BCe elle HEACHBIMH BOIIPOCAMH:
Uro Takoe ycTOHYMBOE pa3sBUTHE, M YTO OHO O3HAYAET IU1A CTPaHBbl, €€ pe-
rMOHa WM CEKTOpa SKOHOMHMKH, W KaKOBBbI JO/DKHBI OBITH COOTBETCT-
BYIOILIME CTpaTeruy nepexoaa?

Jna Poccuu nonosnHUTeNbHBIE CIIOXKHOCTH B TPAKTOBKE ONpeneneHus
YCTOWYHMBOrO pa3BUTHS BHOCHUT NEPEBOJ, C aHITIMICKOrO A3bIKA, HA KOTO-
poM Obu1 BeIMOAHEH opurvMHan ordera Komuccuu Bpywtnana. AHrnumii-
CKOMy cJIOBY ‘“‘sustainable” B BbipakeHuM “sustainable development”
(“ycroiiunBoe pa3BUTHE) HET TOYHOTO SKBHUBAJICHTa B PYCCKOM S3BIKE.
[Momumo HauGonee 6GnU3KOro, HO BCE K€ MPUOTUIUTENHHOIO COOTBETCT-
BHA CJI0Ba “yCcTOHYMBBIH™ aHIIMHACKOMY “sustainable”, 6nu3ku TaKoke Ta-
KM€ TIpHjIarate/ibHple Kak “NOoJep)KHBaeMbIH”, “cOanaHCHpOBAHHBIN,
“paBHOBECHBIH”’, a Taloke BbIpaXKEHHE “CrOCOOHBIN MOAIEpKHBATh CBOE
coOCTBEHHOE ycTOHUMBOE cocTosHHe”. CrelyeT ckasarh, YTO U B psne
ApYTHX S3bIKOB (HanmpuMep, B UCMIAHCKOM M (paHLy3CKOM) BCTPEYalOTCA
aHaJIOTHYHbIE TPYIHOCTH C MEPEBOIOM.

B ¢BA3W ¢ TPYyIHOCTAMH ONpEJCCHHUS MOHATHA YCTOMYHBOrO pas3BH-
THSl, BO3HUKIIO H NPOJOJKAET BOSHUKATh MHOTO APYFHX ONpeae/ICHHIA.

Kparuaiiliee, Ho o4eHb €eMKOE M YAaYHOE onpejelieHHe npeanaraet X.
Heinn (1990): “YcroitunBoe pasBuTHe 3T0 pa3BUTHE Ge3 pocta”. OxHako
3TO ONpe/ie/ieHHe He MOT4YEePKHBaeT OOBEKTHBHYIO HEOOXOAMMOCTH IO-
BBIILICHHUS YPOBHS JXH3HH HAacel€HHs pa3BHBAIOLUMXCA CTpaH MOCPEACT-
BOM COOTBETCTBYIOILETO 3KOHOMHYECKOro pocrta. Jlpyroe omnpeneneHue,
nanxoe [eitmn (1992 r.), cnenyromee: “CoudaiibHO YCTOHYMBOE pa3BH-
THE, TIPHU KOTOPOM BaJIOBO SKOHOMHYECKUH POCT HE HOJDKEH BBIXOJIUTH
3a npelienbl Hecyled cnocoOHOCTH cucTeM kuzHeobecneueHua”. Coot-
BETCTBEHHO, COCTOSIHHE HEYCTOWYHMBOCTH Pa3BUTHs CBA3AHO C TpPEBBILIE-

HHEM BaJIOBOr0 3KOHOMHYECKOFO POCTa HaJ MOTEHLHAJBHBIMH BO3MOX-
HOCTAMHM 3KOChepbl.
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B coBmecTHOM nporpamMmHoM AokymeHTe IIporpammbl OOH no okpy-
xatowelt cpene (IOHEII), BcemupHOro coro3a oxpaHbl NpHpPOABI
(MCOIT) n Bcemnproro ®onpa oxpansl npupoasl (BB®), HaspiBacMoM
“B 3abote 0 3emne. Ctparerus ycroiuuBocTH xu3Hu” (1991 r.), npuso-
JIUTCA cleayiollee omnpeneneHue: “YCToH4HMBOE pa3BHTHE 3TO TaKoe
yJy4IeHHe Ka4deCTBa XXM3HHM JOJEH, KOTOpPOe COXpaHAET NOTeHUHalb-
HYIO eMKOCTb 9KOJIOTHYECKHX CHCTEM, 00eCne BAIOMX KH3Hb.”

B cooTBETCTBHM C 3THUM AOKYMEHTOM, NPHHLMIIbI YCTOWYHBOTO pa3BH-
THA 3aKimoydatorcs B caenytomeM (no “Caring for the Earth”, ¢ nononue-
HHSAMH aBTOpa):

1. Bo3peiicTBue yesioBeka Ha 3kocgepy He JOMDKHO MPEBBILIATL €€ TMO-
TEHUHAJIBHYIO €EMKOCTB.

2. CoxpaHeHHe BO30OHOBUMBIX PECYpPCOB:

a) CoxpaHeHHE OCHOBHBIX MpoLeccoB 3kocdepbl (6HOreoXuMu-
YeCKHX LMKJIOB, T'MAPONIOTHYECKOro LMKIA, KJIMMaTHYECKOH CHCTEMBI,
MpOLIECCOB MOYBOOOPa3OBaHUs H Ap.).

6) CoxpaHeHHe 6HONOrHUECKOro pa3HOOOpasul.

B) Hcnonb3oBaHHe BO30OHOBHMBIX pecypcoB B MNpefenax WX NpH-
pocra.

3. PacxonoBaHue HEBO30GHOBHMBIX PECYPCOB, HE MPEBBILIAOLIEE CKO-
pPOCTb CO3[aHUs MX 3aMEHHTENIEH, C MocneayIOIUM NpeKpallileHHEM HC-
TNI0JIb30BaHHs HEBO30GHOBHMBIX PECYpPCOB.

4. CnpaBeyinBoe pacnpeZie/ieHHe BbIFOJ OT H 3aTpaT Ha NPHPOAOTIOSb-
30BaHME KaK BHYTPH CTpPaH, TaK U MEXJy CTpaHaMH.

5. Buenpenue 6onee 3¢ pEeKTHBHBIX TEXHONOTHI B MPOMBILIIEHHOCTH,
CeJIbCKOM XO035iCTBe, SHEPreTHKE H TIp.

6. Hcnonp3oBaHHE 3KOHOMHYECKMX MHCTPYMEHTOB, YYMTbIBAIOLIHX
9KOJIOFHYECKHE LIEHHOCTH, YaCTO HE BbIpaXkaeMble KOJIHYECTBEHHO.

7. CoBeplUEHCTBOBAHHE YNPABJICHHS NPHPOAONOIE30BAHHUEM:

a) Pa3BHTHE COOTBETCTBYIOLEH CHCTEMbI 3aKOHOATENLCTRA.

6) HonrocpoyHoe (nepcrneKTUBHOE) MIaHMPOBAHHKE, BKJIOYAIOLIEe U
BOMPOCHI 3KOJIOTHH.

B) CnemosaHve NMpUHUMIY “NpeABHUAETb M MPEAOTBPAlLATh’, a He
“pearupoBaTb M UCHpaBaiTh”. B COOTBETCTBHH C 3THUM, BBEACHHE rocy-
JapCTBEHHOH CHCTEMBI JKOJOrH4ecKo skcnepTHsbl (¢ 00s3aTeNbHBIM
yuyacTHeM OOLIECTBEHHOCTH), BKJIIOYAIOLLEH OLEHKY BO3AEHCTBMS MPOEK-
TOB Ha OKPY>KaIOLIYIO Cpeny.

" 1) O4eHb BBICOKOE MOMOXKEHHE B CHCTEME FOCY/IapCTBEHHOH BJAaCTH
M CTOJIb K€ 3Ha4MTeSIbHble BO3MO)KHOCTH OpraHu3alMHd (MHHHUCTEPCTBA,
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BEIOMCTBA), OTBevalolleil 3a BOMPOCH JKOJOTHH, H JIMLA, €€ BO3IJIaB-
JHAIOLIETO.
8. Pa3BuTHeE MOpaIbHO-3THUECKHUX (AKTOPOB M MPHUHLIUIIOB:
a) GopMuUpOBaHHE ITHUKH YCTOHUHBOrO pa3BHTHA.
6) CoBeplIEeHCTBOBaHHE 3KOJNIOTHYECKOro oOpa3oBaHMA Ha BCex
YPOBHSX.

B) YkperieHue TpajuuMii 0OLIECTBEHHOTO 3KOJIOTHYECKOro CaMo-
CO3HaHMAL.

BpyHTnanp u ee koyiers no Komuccuu nonaranu, 4to A TOro, 4ro-
Obl YIOBJIETBOPUTH NMOTPEOHOCTH HAceJleHMs MHpa U MPHATH K COCTOSA-
HHIO YCTOMYMBOIrO pa3sBHTHA, HE0OX0AUM pocT 06seMa SKOHOMHKH B 5-10
pa3 3a Omkaiimne 50 jieT, B TeYEHHEe KOTOPBIX YHCIEHHOCTh HaceleHHs
mupa ynsoutcs. Ceityac CHO, YTO Takod POCT SKOHOMHUKH HENOCTHXKHM
BCJIEICTBUE OrpaHH4YEHHBIX BO3MOXHOCTEH pecypcoB skocdepsl. Heob-
XOAMMO MCKATh BBIXOA W3 KPUTHYECKOTO MOIOKEHHS.

O4eBHIHO, YTO CTpaTerHs YCTOHUMBOIrO pa3BUTHS HECOBEpILEHHA, HO,
B TO K€ BpeMs, 9TO Haubosiee peaTUCTUYHOE U3 TOro, YeM pacroyiaraer
MHP, U IOTOMY MOXXET PaCCMaTPHBAThCA HAa 3TOM dTane Kak OCHOBA CTpa-
TErHH BHDKHBAHUS.

Belle yxe 0TMeYanoch, YTo BECh KalMTal, KOTOPEIM 06/1aJaeT ueso-
BEYECTBO, COCTOMT M3 YEThIPEX OCHOBHBIX BHIOB: a) MPOM3BOACTBEHHOTO
(MaTepuanbHO-(UHAHCOBOrO), 6) MPUPOAHOro (eCTECTBEHHOrO), B) 4eJio-
BEYECKOro M r) obuecTBeHHoro (couuaibHoro). OueBHIHO, YTO YCIOBH-
€M YCTOHYMBOrO pa3BUTHA SBJAETCH NOCTH)KEHHE YCTOWYMBOCTH (HEH3-
MEHHOCTH Ha Aylly HAcEJECHUS B AOJIrOCPOYHON NMEPCNEKTHBE) KaK BCEM
oMM (CyMMapHBIM) KalUTalIOM, TaK W KaXKAbIM M3 BUOOB KalHTana B
OTACIBHOCTH.

MarepuanbHo-pUHaHCOBBIH (MM MPOU3BOACTBEHHBIM) KamUuTal — 3TO
KanHuTal B 06bIYHOM, ILIMPOKO MPUHATOM CMBICIIE CTIOBA. YCIOBHE €ro yc-
TOHYMBOCTH NABHO M3BECTHO M SBJISIETCA OCHOBHBIM IEJIOBBIM MPaBUIIOM:
HaJ0 XUTh B COOTBETCTBHH C JIOXOAOM, HE PacXoays OCHOBHOHM KammuTal.
OnpezeneHne N0X0Aa — KOJIMYECTBO CPEACTB, KOTOPOE MOXKHO H3pacxo-
JI0BaTh 32 ONpEAENEHHOE BPeMs, H OCTaThCA CTOJb ke 60raTbiM — MOXKHO
paccMmaTpHBaTh KaK ONpelelieHHe 3KOHOMHYECKOH ycToiuuBocTH. Y-
TOMYHBOCTb TPEX OCTAJIBHBIX BHUJIOB KalHTala HE CTONb ICHA, H MOTOMY
He CTOJIb JIErko OmnpeAentMa.

Okonoeuveckas ycmouyugocms 3mo OUHAMUYECKOE COXPAHeHue npu-
pOOHO20 (ecmecmeennozo) kanumana. Tlpu atom, mo P.I'ymnanmy (1995 r.),
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o6e ¢yHnamenTanbHble QyHKIMM 3KOChHEpBI, — Kak UCMOYHUKA PECYPCOB
¥ KaK no2nomumens 3arpsA3HeHHid, JOKHbI COXPAHATHCA HEOMPEAEIEHHO
nonroe BpeMs (3ameTuM, uro ['ymiaHA He paccMaTpUBaeT B IBHOM BHIE
(YHKUHIO COXpaHEHHs CHCTEM H3HeobecrneueHHs). DKoNoruyeckas yc-
TOWYMBOCTb MOJXKET paccMaTpMBaThCs Kak Habop orpaHHYeHWil, HakIa-
IbIBaEMBIX HAa SKOHOMHYECKYIO MOACHCTEMY: Ha HCIOJIB30BaHHE HEBO-
300HOBUMBIX H BO30OHOBHUMBIX PEeCYpPCOB MU Ha COXPaHEHHE aCCHMMIISA-
THBHOIM CIOCOGHOCTH 3KOCdephl M ee yacTeil MOrIowarTs U nepepabartoi-
BaTh 3arpsA3HEHHA U OTXOABI.

bonee neransHO, OCOOEHHOCTH DKOJIOTMYECKOH YCTOMYMBOCTH, TIO
P.I'ynnangy (1995 r.), BHIFIAAAT CleAyOUMM 06pa3oM:

1. IlpaBuno nornoTuTens 3arpsa3HeHHi:

3an513HeHPIﬂ, KOTOpbIE 6yﬂy’l‘ BO3HHKATh BCJICACTBHC OCATCIBPHOCTH
paccMaTpUuBacMoOro IpoekTta WK MEPONPUATHA, AOJDKHBI OCTaBaTbCid B
npefesiaX dKOJOTHYECKOH aCCUMWIHpYIOLIEH COCOGHOCTH NaHHOH Tep-
PHMTOPHH H HE MPUBOIMUTH K Aerpafalyy B OyMylleM Kak ee MOITIOTHTENb-
HOM COCOGHOCTH, TaK M APYTHX BaXXHBIX 3KOJIOTMYECKHX CBOMCTB.

2. IIpaBuno HCTOYHHMKA PECYpPCOB:

a) BenuuuHa or6upaeMoro uenioBeKOM MPHUPOCTa BO30OHOBHMBIX pe-
CYPCOB HOJKHA HaXOOHUTHCA B Mpeesiax MOTeHLMala NPUPOAHBIX CHCTEM
pereHepHpoBaTh 3TH PeCypChI.

6) CkopocTh pacxofoBaHHsi HEBO30GHOBUMBIX PECYpPCOB JOJKHA GbiTh
HHXKe CKOpocTH o6pa3oBaHMs MX BO30OHOBHMMBIX 3aMeHHMTeNei, co3xa-
BacMBbIX 4eNoBekoM. YacTh HoXx0/a, MOMy4aeMoro 4enoBeKoM OT 6e3Bo3-
BPaTHOrO HCIOJIb30BAaHUA HEBO30OHOBHMBLIX PECypCOB, AOJDKHA Halpas-
JIATBCS. HA HCCNICIOBAHHA ITyTEH MOMyYCHHUs YCTOHYMBLIX 3aMEHHTENEH.

3. OnepauuOHHbIE NPHHLIUIIBL:

a) Macwtabbl 5KOHOMHYECKOU MOJCHUCTEMBI, OTPeNENsSeMble COOTHO-
menueM: B=HxIIxT (uucnendocts Hacenenus x Iorpebnenue Ha nymy
HaceneHusa x TexHudeckuit mporpecc), HOHKHBI OrpaHHYMBATLCS MOTEH-
LIMAJIBHOM €MKOCTBIO PacCMaTpPUBAeMOH TEPPUTOPHH M MOTOMY OBITH yc-
TOWYHUBBIMH.

6) TexHuveckuit nporpecc HODKEH OCYLIECTBAATLCS MOCPEACTOM POC-
Ta 3¢ ¢$EKTUBHOCTH NPOU3BOJCTBA, 4 HE BCJIEACTBHUE YBEIMUYEHUA BaIOBO-
ro o6beMa onepauuii.
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B) B0o306HOBHMEIE pecypchbl JOMKHBI UCTIONbL30BAThCS TAKHM 00pa3oM,
4T06bI MOJTyYaTh ONTHMANIbHBIA AOXOA OT YCTOHYHMBOTO NPHPOCTa BO300-
HOBHMMBIX PECYPCOB.

OTH BeChbMa MparMaTWyHble NpaBWiia NMOCTENEHHO HAaXOJAT CBOE NpH-
MEHEHHe.

P.I'ynnann nonuepkusaer, 4TO €ro ONpeAEneHHe SKOJOTHYECKOH yC-
TOHYHBOCTH OCHOBAHO Ha KOHLEMLMAX €CTECTBEHHBIX HAYK U NMOJYHHSAET-
Cs 3aKOHaM MPHUPOIBI.

CrpaTeruy JOCTHXXEHHS SKOJIOrHMYEeCKOH YCTOHUHMBOCTH JOJDKHBI ObITH
Pa3TMYHBIMH AJS pa3HbIX CTpaH. HecMOTpa Ha To, YTO NpaBuia W NpPHH-
LMITBI, H3JIOXKEHHBIE BhllLE, AEHCTBYIOT Be3[€, CTPaTErHy MOryT ObITh pas-
JIMYHBIMM HM3-3a pa3HOH MPUOPHTETHOCTH MpaBwi. Hampumep, HekoTopbie
CTpaHbl JOJIKHBI YAEIUTh GoJiblile BHUMAHHA CHI)KEHHIO YHUCIIEHHOCTH Ha-
CEJICHUA TO CPaBHEHMIO C HX TIOTEHUMATbHOH €MKOCTHIO (3HAa4HTENbHas
4acTb Pa3BUBAIOLIMXCS CTpaH), JApyrHe CTPaHBl MPEATNOYTHTENbHO CKOH-
LICHTPUPYIOTCS Ha GanaHce Mex Iy BeJHYHHON coGHpaeMoro mpupocTa Bo-
300HOBHMBIX PECYPCOB M PEreHepaTHBHOH CIIOCOOHOCTBIO 3KOCHCTEM
(cTpaHbI-3KCMOTEphI Jieca, pbiObl, TPOMHUYECKHUX CENbCKOXO3AMCTBEHHBIX
KyJbTYp H Mp.). HexoTopble cTpaHbl JO/DKHBI OTAATh MPHOPHTET 60pBbe ¢
3arpssHeHHeM cpeapl (ctpanbl LientpansHoit Esporniel u 6siBliero CCCP),
a 6orarbie cTpaHbl MOMJIH OBl YJEJNUTh OCHOBHOE BHMMaHHWE CHH)KEHHIO
noTpebaeHHs pecypcoB H COXPAaHEHHIO CHCTEM JKH3HeoDecieueHu .

HackoJibko HeoTJIO)KHa HeoOXOAHMOCTb BHEIPEHHS COCTOSAHHSA YCTOM-
yuporo pa3sutua? Korga I'. X.bpyHTnann cnpocunu, kakoe cjioBo, No ee
MHEHHIO, fABJseTCs IJIaBHBIM B €€ oTveTre, oHa otTeeTuna: “Now!”
(Ceitiuac!). HeoT/10)KHOCTh OYEBHHA: €XKETOAHO K HACENEHHIO MUpa 10~
6asnsercs okono 100 mnH. yen. Kaxapiit ron ysenuuusaercs norpebie-
HHE PecypcoB 3koctepbl, HEBO3BPATUMO PAacXOLYeMbIX WJIH HaCTOJIBKO
AOBPEXAAEMBIX, YTO UX pPereHepaLHs WAeT C Maloil CKOPOCThIO, €CIIH BO-
ob1ue BO3MOXHA, TO €CTh MPUPOAHbIH KanUTal yMeHblIAeTCa. DKOJIOTH-
yeckHe (AKTOpPbl y>KE OrpaHHYMBAIOT HIKOHOMHUUYECKOE pasBuTHE. Pnibo-
JIOBCTBO OrpaHHYeHO He AepuuuToM (rioTa WM APYruMH TEXHHYECKUMH
cpeAcTBaMH, a pecypcamu pbi6bl. KutoGoiiHblii ¢or Mupa BcTan HaBce-
rija Ha MpHKOJ BCJIEACTBHE YHHUTOXKEHHS MPOMBILICHHbIX 3aMacoB KH-
TOB. [Inonopoaue Moy CHUXKAETCA MOJ BIMAHUEM PacTYLUIMX TEXHOJIOrH-
yeckux Bo3aeicTeuii. besoTnararenbHOCTb YCTOHYHMBOIO pa3BUTHS BbITE-
KaeT TaKkke M3 Toro (pakra, 4TOo MPUPOAHBIA KanuTan B GONbUIMHCTBE
cllyyaeB He MOXKET ObITh 3aMeHEeH IPYrHMH BUIaMH KalHTaia.
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IToHaTHEe ycCTOHYMBOro pasBMTHA W CTpaTerus, Ha HEM OCHOBaHHai,
HYX/JIAIOTCA B NMPaKTH4YeCKO# pa3paboTKe, Mpexne BCero, Ha HaLMOHANIb-
HOM ypoBHe. MHoOrMe cTpaHbl MHpa MPHHAIM CTPATErHIO YCTOHYHBOro
Pa3sBHTHS KaK CBOIO MPOrpaMmy Ha MHOFOJIETHIO nepenextuBy. OaHako
TIPUHATBIE CTPATErMH HOCAT BecbMa OOLIMI M TeOpeTHUYECKHI XapakTep,
KOHKpETHbIe JeHCTBHA MO OCYLIECTBICHHIO MPOrpaMMbl B GONBIIHHCTBE
ciydaeB He cOpPMYJIHPOBaHbl, U JaXe B OTHOLIEHUM CTpaH, pacrosa-
raloMx BCeMH GJIaronpHATHBIMH YCJIOBHAMH U1 pa3paboTku M ocylle-
CTBJIEHMS MPOrpaMMbl YCTOHYUBOrO pa3BHTHA, MOKA HEJIb3S CKa3aTh, YTO
HMH JOCTHTHYTHI 3aMeTHbie ycnexu. Eie Gonee cnoxHa Ansg KOHKpETHO#H
pa3paboTKH H OCYLIECTBIICHUS BCEMHpHas MporpaMma yCTOHUHBOro pas-
BuTHs. [lepexonHbie nmpoueccsl, HEOOXOOUMBIE AJIf YCTOHYHMBOro pa3BH-
TH Mupa, obcykaanuck B paznene IV.2, HO KOHKpETHBIE CTpaTerud Mo
PELICHHIO 3THX CJIOKHEHIIMX BOMpPOCOB HYXJIaI0TCs B IeTaJIbHOH, KOH-
KPETHOH M B TO k€ BpeMs Cpo4yHOil mpopaboTke.

P.I'yminana, roBops 0 HEOTJOKHOCTH M3MEHEHHMs CTPATerrH, MHILET,
YTO MyTH, BeJyIIHE K 3KOJOrNYECKON YCTOMYMBOCTH, pa3fiMuHbI ANd Ka-
JKAOH CTpaHb! WIIM CEKTOpa 3KOHOMHKH, HO IJIaBHas Liejb ocraeTcs: obec-
MEYUTH B TEYECHHUE MEHee, YeM ABYX MOKONECHUM, Takoe COCTOAHME MHpa,
uTo6bl 10 MIITHapAOB YenoBek ObUIH yAOBIETBOPUTENBHBIM 00pa3oM Ha-
KOPMJIEHBI M pa3MellieHbI MO Kpbiieii # 4ToObl MPH 3TOM He MOoCTpajaia
OKpy>Karolias cpea. OTo MOHYMEHTAIbHAs 3a/ja4a Ul 4eJIOBeYeCTBa.

He MeHee c/TOKHO M BHEZPEHHE HACOJIOTHH M 3THKH YCTOHYHBOrO pas-
BHTHA B CO3HaHHE KAKIOro rpakgaHuHa MHUpa. DTO HEOOXOAMUMBIH, HO
JOJITMHA M TPYIOHBIH npouecc. JTa 3ajava, Hapsay ¢ 3apadeit crabuiuza-
LMH YHCJIEHHOCTH HaCeJICHHs MHMpa Ha YpoBHe 2 MipA. 4ei., notpedyer
COTrNacOBaHHBIX YCH/IHI B TeYEHHE HECKOJIBKHX MOKOJICHHMH.

3aKOHBI W THIOTE3bl YCTOWYHBOIO pa3sBUTHA ObUIH TakoKe MPEIOKEHBI
A.A Baptnerrom. OfiHy U3 THIOTE3 CJEAYET BIAEIHUTH:

“K TomMy BpeMeHH, KOI1a NiepeHaCe/IeHHOCTh B Ae(pHIHT pecypcoB
CTAHYT OYeBHAHDbI AJIf 00JLIIHHCTBA JI0Aeil, Hecymas cHOCOOHOCTH

3Kocgepbl yke Oyaer npesbimiena. M Toraa Oyaer cAHMIKOM MO3HO
AyMaTh 00 yCTOHYHBOM pa3BHTHH.”

3axoHbl ycToiunuBOro passurus (no A.baprierry)

1. Hu pocT YMCNEHHOCTH HAcesieHWs, HH yBeJIHYeHHe CKOPOCTH MoTpebneHus
PECYPCOB HE MOTYT GLITh YCTONIHBLIMH.

2. Uem Gonbliie YMCIEHHOCTh HACEICHHSA U YeM Bbille CKOPOCTh MoTpebieHus UM
PeCypCcoB, TEM TPyIHEE NPHUBECTH OOLIECTBO K COCTOAHHIO YCTONIHBOIO Pa3sBHTHA.
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3. Bpems peakUHH HacelleHUs Ha M3MEHEHHs ero NPHPOCTAa PaBHO MPOXOIKH-
TEJIBHOCTH KH3HH OJHOTO YE/IOBEKA OT OKOHYAaHHs AETCKOTO BO3pacTa A0 KOHLA
’)KM3HH, TO eCTb OKoJIO 50 ner.

4. Cpennuii ypoBeHb XH3HH HaceJIeHMs HaxXoauTcsa B o6paTHOl 3aBUCHMOCTH
OT YMCJIEHHOCTH HaceneHHs, KOTOpoe MOXKET YCTOHYMBO CYIIeCTBOBaTh Ha JaH-
HO# TeppUTOPHH (OT €€ NOTeHUHANbHOM EMKOCTH).

5. Jins BOCTWOKEHHs YCTOMYMBOTO W JKENIAaEMOTO YPOBHA XH3HH Heoﬁxozmmo
4T06B! YMCICHHOCTb HAaceJieHUs Oblla MEHbIIE WK PaBHA NOTEHLUHANbHOM eMKO-
CTH TEPPHTOPHH.

6. Boiroznei 0T pocTa YUCIHEHHOCTH HACENEHUS U YBEJINYEHUs NOTpebGneHns pe-
CYpPCOB AOCTAlOTCA HEMHOIMM, 3aTpaThl JKe JIOXKATcA Ha IUIe4H Bcero obuiecTsa
(Tpareaus BceoOGlLEro JOCTOAHHUA).

7. YBenuieHHE CKOPOCTH NoTpebieHns HeBO30OHOBUMOTrO pecypca BBI3BLIBAET
Ppe3Koe CHIXXEHHE BpeMEHH CyLLEeCTBOBaHHA OCTalOLLEHCcA oI pecypcea.

8. Korna 3arpauuBatoTcs GojibluMe yCWIHA Ha moBbileHue 3(GEKTHBHOCTH
HCTIONB30BaHUA pecypca, nojlyyaeMas Bbirofia CpaBHUMA C JOTIOJIHUTENbHOM I0-
TpeGHOCTBIO B pecypce, BOZHHKalOLIEH BCEACTBHE NPHUPOCTA HACENEHHUA.

9. Korpa ckopocTb 3arpsa3HeHHs MPEBOCXOAUT CaMOOUMILAIOLLYIO CIIOCOGHOCTD
OKpYy>KaioLeit cpefibi, MpoLe NPOAOKATh 3arPA3HATH, YEM OYHILATH CPEIY.

10. Jlionu Bcerna OyayT B 3aBUCUMOCTH OT CEJILCKOTO X034#CTBa, TaK YTO MOY-
Ba M Apyrue Bo30GHOBUMBIE pecypchl 6y ayT Beeraa HeoBXOMMMBI.

I'nnotess! ycrofiuuBoro pa3surus (no A.baptnerry)

1. Cyns no cpeaHeMy MHpOBOMY YpPOBHIO XH3HH 1994 rofa, 4YHCI€eHHOCTh Ha-
cesieHHs 3eMII NPEBOCXOANT €€ MOTEHUHANBHYIO eMKOCTb.

2. PocT YHCIICHHOCTH HaceJieHHA 3T0 caMas Goblias U caMas KoBapHas yrpo-
3a AEMOKpATHH.

3. CToMMOCTh NpOrpaMM COKpallieHHs pOCTa YHCIIEHHOCTH HACENIEHHs Mana 110
CPaBHEHHIO CO CTOMMOCTBIO CAMOT'O POCTa YHUCJIEHHOCTH HACENEHHA.

4. Bpems, HeoOX0nMMOE i MJIAHOMEPHOTO Mepexoia KakoH-mubo cTpaHbl K
YCTOHYHMBOMY pa3sBHTHIO, BO3PACTaeT NMPOMNOPLHOHANBHO pa3MepaM HAaceleHHA H
CpeAHeli CKkopocTH NoTpebiieHus pecypcoB Ha AyLly HaceleHHUs.

5. CrabunbHocTh o6lLIecTBa 3TO HEOO6XOAMMOE, HO HE NIOCTATOYHOE YCIOBHE
yCcTOHYHMBOTO pa3BUTHA.

6. BpeMs CHIOKEHUA YPOBHS XKHU3HH BCJIC}ICTBHC pocTa HaceNeHUs M CHHXKEHHs
pecypCOB JIOXKHTCA TJIaBHbIM 00pa3oM Ha fuieuH OeAHbIX.

7. Dxonoruyeckue NpobaeMsl He MOTYT ObITh peLIEHbl OCPEACTBOM YBeEIHYe-
HUA CKOPOCTH NMOTPe6IEHHs pecypcoB.

8. CocrosiHKe OKpyKatolLlel cpelibl He MOXKET ObITh ydlle NPeIOXpaHeHo Mo-
CPEACTBOM KOMIIPOMHCCOB.

9. K ToMy BpeMeHH, KOT[ia MepeHaceNIEeHHOCTh U Je(HLMT pecypcoB CTaHyT
OuEeBHIHBI W GONBUIMHCTBA JHOAEH, NOTEHUMAIbHAA EMKOCTh SKOC(Ephl yxke
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6yner npesbimeHa. M Torma Gymer cnuIKOM MO3AHO AYMarh 00 yCTOHUMBOM
Pa3BHTUM.

IV.5. HHoukamopsl 2e03K0102U4€CK020 COCMOAHUA
U yCmou4ueo20 pazeumun

OnHUM M3 OCHOBHBIX, H B TO XK€ BPEMS NPOCTEHIIMX HHAUKATOPOB CO-
CTOAHMA YeJIOBEKa, ABJAETCA TeMmneparypa ero Tena. OTKIOHEHHE OT
cpennero, oObIYHO OT TeMmneparypbl 36,6°C, ykasbiBaeT Ha OmpeneNeH-
Hble HapylleHHs B CHCTeMe. B 5KOHOMHMKe MHIMKATOpaMH SABJIAIOTCA Ta-
KHe T0Ka3aTelii, KaK BeJIMYMHA BaJIOBOTO HALMOHAJIBHOTO NPOAYKTA M
€ro pocTa WM 10Ka3aTeab HHQIALYA.

JIna OLIEHKH Te03KOJIOrHYECKOrO COCTOSHHA CTPAHBI WIIH APYro# Tep-
PMTOpHH TakKe HEOOXOAMMO HMETh ONpe/e/IeHHbIE MOKa3aTeaH 3TOro
coctosHus. Llenb reoskonornueckux HHIAMKaTOPOB — COOOILATh B MOHAT-
HOH s HecnienHanucTa (Hanpumep, NMOJMTHKA WM JIMLA, NMPHHUMAIOLLE-
ro peueHus) GpopmMe 0 COCTOSHHH OKpY’KarolleH Cpefibl U ero W3MEHEHH-
fX (B TOM YMCJIE aHTPONIOI'€HHBIX) TAKUM 06pa3oM, 4To6b1 O6Hapy>KHBaThb
BO3HHKaromue npodyiemMsl U OoUeHHBATh P (HEKTHBHOCTL OCYILECTBICHHUS
CTpaTeruu, HarpaB/iIeHHO# Ha peLeHHe JaHHOH npoOieMsl.

INMockonpKy KOHLEMIMSA YCTOHYHMBOTO pa3sBUTHA OCHOBaHa Ha JOCTH-
AKEHHHM JMHaMHI4YecKoro 6ajlaHca Mex/y SKOHOMHYECKHMH, COLIMAIbHBIMH
M re03KOJIOrHYEeCKHMH (pakTopamMH, HEOOXOAUMO HMETh COOTBETCTBYHO-
HIMe HHIAHKATOPbl, HHTErPHPYIOLLHE 3TH (PaKTOPBI.

Kpome Toro, koHuenuus yCTOWYHBOrO pa3BUTHS NpeENNonaraer, YTo
CyMMapHoe 60raTcTBO CTpaHbl MM MHpa B LIEJIOM, COCTOsILEe, KaK Mbl
obcyxxnanu B pazaene II1.6, u3 yeTpipex BHAOB KamuTana (IIpHPOLHOTO,
MaTepHaIbHO-(HHAHCOBOrO, YEIOBEYECKOr0 H COLHAIBHOrO0), HE JOJDKHO
yMeHbLIaThcs. 1S ocyllecTBIeHHs MOHHTOPHHIA COCTOSHHS CyMMapHO-
ro Kanurajia Takke Heo6X0AHMBbl HHAMKATOPHl YCTOWYHBOrO pa3BuTHA. B
nocieaHue roapl B 3Tol obnactu paboTaeT psA HalMOHANIbHBIX U MEXKHa-
LIMOHAJIBHBIX TPy CMEeLHaIMCTOB, MPEMIOKHUBILMX 6onbLIoR Habop Kak
re03KOJIOrHYECKHX WHIMKATOPOB, TAK H HHAHKAaTOPOB YCTOHYMBOIO pas-
BuTHsA. OHAKO, BCJAEACTBHE YPE3BbIUAMHON CIOXKHOCTH nMpobieM, HalHTH
OJIMH WJIM BCEro JIMIb HECKOJILKO MPHEMIIEMBIX [T BCeX noTpebureneit
YHUBEpCAIbHBIX MOKa3aTeNeil re03KONOrHUECKOro COCTOSHHA W, B OCO-
6EeHHOCTH, YCTOHYHBOrO Pa3BHTHS, MOKa HE yJaeTcs.

Hanpumep, C.Mypau npemnaraeT CHCTeMy HHAMKATOPOB COCTOAHMSA
CTpaHbl M NoKasarteneit ycToiuuBoro pa3surths (Tabin. 5), pazpaboTaHHyro
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Tabaunna 5. Kpurepuu ycroiiunsoro passurus, no C.Mypau (SInonus)

Hupuxarop Vcroitunsoe | Kpurtuueckoe PaspyuutensHoe
Pa3BHTHA

Poct HaceneHus <0,5% B rog 1,0-1,5% B ron >2,0% B ron
Banosoit HalMoOHaNL- 3%<BHI1<5% 8%<BHII<10% BHIT>10%
HbIH MPOAYKT 3a 04 BHI1<0%
Ob6e3necenne <0,1% B ron 0,5-1,0% B roa >1% B roa
OTH. IJ10Maab JIECOB >30% 15-20% <10%
TInomans namyu >0,3 ra/uein. 0,15-0,2 ra/yen. <0,1 ra/yen.
O6ecneuyenne codeT- >90% 60-70% <50%
BEHHBIM 3¢pPHOM
TnotHocTs rOpoa- <50 yen./ra 100-150 ven./ra >200 yen./ra
CKOT'O HaceJleHHs
YHUCNEHHOCTh Hacelie- <0,5 MiH yen. >1 mMuH yen. >10 MaH Yen.
HMSl FOpoaa

rnaBHbIM 06pazoM Ha Martepuane Snonuu. OHa JaeT NpeAcTaBieHUE O
BO3MOXXHOM Habope OCHOBHBIX HMHAMKATOPOB YCTOWYHBOIO pPa3BHUTHS.
IIpyMeHeHHe 15 APYruX CTpaH MHAMKATOPOB H KPHUTEPHEB COCTOAHMA
YCTOHYHMBOTO Pa3BHTHUA, npeiaraeMeix Mypawu, TpeGyer npoBepku B yac-
TH TOJIHOTBI W PENpEe3eHTaTHBHOCTH Habopa MHAMKATOPOB, a TaKXke C
TOUYKH 3PCHUSI IPHOPHUTETHOCTH TOKa3aTesiel yCTOHYHUBOrO pa3BHTHA 1A
Ka)XJOH CTpaHbl.

Pa3nooOpazHas uHdopmarys 06 3KOHOMHYECKOM, M€03KOJIOrHYECKOM,
COLMAJIbHOM M Mp. COCTOSHHHM OTAEIBHBIX TEPPHTOPHIA, CTpaH H MHpa B
ienioM, cobHpaeTca B HaCTOAIUEE BPeMs Pa3IMYHBIMH CHCTEMaMH MOHM-
TOPHMHra. JTO OrpOMHbBIE MacCHBbI HECKOOPAWHHPOBaHHBIX H Heobpabo-
TaHHEBIX AAHHBIX, KOTOPBIC B TAKOM BHUAE HE MOTYT OBITh MCHOJIB30BAHBI.
IMocne cooTBeTcTBYIOMIEH OOPaGOTKH M aHAIM3a 3TH NaHHbIE MPEACTaB-
N80T co60H MCXOHBIN MaTepuan i WHAMKaTopoB. KoMOuHaLuu arpe-
rUpOBaHHBIX (0600LIEHHBIX U CKATBIX), 06pabOTaHHBIX U NPOAHATU3HPO-
BaHHBIX JJaHHBIX MpeBpaiuatoTcs B HHAHKaTOpbl. (Hanpumep, usMeHeHus
NJOWAAK NaliHW, NPUXoAALIeHcs Ha Ayuly HacelneHus B cTpaHe X, 3TO
NPOCTEHIIMH WHAMKATOp, COCTOALUMHA M3 ABYX PANOB JaHHBIX: obwIeH
TIOIIA/¥ MalllHA W YUCJEHHOCTH HacesneHusa.) KomOuHaimu uHaMkaro-
poB 00pasyioT MHIAEKCH, Haubonee CloXHLIe ¥ Haubosee arperupoBaH-
Hble M3 BceX nokasatened. (HampuMep, MHAEKC COCTOAHHMS 3KOHOMHKH
Hunepnannos 3a roa oOpa3oBaH U3 YeThipeX CpeIHEroJOBbIX MHAMKATO-
pOB: pOCTa BaJIOBOr0 HaUMOHAJILHOIO NMPOAYKTa, YPOBHA Ge3paboTHLibl,
ypOBHS MHQIALIWM H BenH4YHHbI Aeduuura Gromkera).
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HeobxonumocTs pa3spaboTKH reodKONOTHYECKHX WHANKATOPOB H HH-
JIEKCOB C LIe/IbIO OLIEHKH COCTOSIHUA CTPaH M €ro M3MEHEHHUA B pe3yJibTaTe
aHTpoNOreHHo# aearenbHOCTH 6bula npusHaHa Kondepenuueit OOH no
okpyxatwoueii cpeae U pasBurhio B Puo-ne-XKaneiipo. Eme no Konde-
peHuuH, B koHue 1980-x rr., npaBurenscTBa Kananet 1 Hupepnangos
NPUCTYMHIM K pa3paboTKe KOHUEMLHH re03KOJOrHYEeCKMX HWHAHKATOPOB.
B 1989 r. Ha exxeromHOH KOH(EpEHLMH I1aB ceMH HaHOonee pa3BHUTHIX
KalUTAIMCTHYECKUX CTpaH Obino npuHATO obpameHue k OpraHu3aluu
OkoHomuyeckoro Cotpyanuuectsa U Passutus (OOCP) o paspaborke
reodkosioruueckux MHAMKaTopoB. (OOCP obbenuHseT Bce pa3BHThIE Ka-
MMTAIMCTHYECKUe CTpaHbl MUpa). B pesynbsTare Gbina paspaboraHa KOH-
UENUMA, OpraHu3ylomas reodKoJIOrMYecKyo HHGOpMaLMIO B TPH B3au-
MOCBS3aHHbIE FPYMNMNbl MHAWKaTOPOB: MHAWKATOPOB Harpy3kH Ha OKpY-
JKAIOIIYIO Cpelly, HHIHUKATOPOB €€ COCTOSHHA M HHAWKATOPOB €€ PeaKLHH
Ha H3MEHEHHs ee COCTOSHHA.

OTOT NMOAXOA OCHOBaH Ha OTHOCHTENBHO MPOCTBIX Bompocax: Yro
MPOHMCXOAUT C COCTOSHHEM OKpYXKaoleH cpeabl ¥ NMPUPOIHBIX pecyp-
coB? Ilouemy 310 npoucxoaut? YUro obiiecTBO AenaeT B OTBET Ha 3TH
u3sMeHenuna? MuauMkaTopbl cOCTOSHWA AAIOT OTBET Ha MNepBbIH Bompoc,
HHIWKATOpPBl Harpy3KH — Ha BTOPO#, H MHAMKATOpPhl ACHCTBHH, Npeanpu-
HATBIX 0OIECTBOM B OTBET Ha MOJIyYeHHYIO HH(POPMALIHIO, — HA TPETHIA.

Hike npuBoaaTCs BO3MOXKHBIE I'€OIKONIOTHYECKHE HHAMKATOPDI, Mpe/-
noxeHHsle OOCP u FTOHEII Ha ocHOBe BbILIEH3IOXKEHHOH KoHLenuuun. B
TaKOM K€ BHE MOT'YT ObITh NPEACTaBJICHbI H COLMATBHBIC, 1 IKOHOMHYE-
CKH€ HHIHKATOpbl, HEOOXOAMMBIE, KaK y)ke 06Cyxnanoch, 11 hopMupo-
BaHHUA NOKa3areneil yCTOHYMBOro pa3BUTHS.

Marpuiipl, nono6HbIe NPHBEAEHHON HIXE, MOJIE3HbI U1 ONpeaeSiCHUs
COAEpXKAHUA HHIMKATOPOB, HO OHH BCE XK€ HE YNpOLAlT WHPOpMaLHIO
HACTOJIbKO, YT@ OHa CTAHOBMTCA NOCTYMHOH IJA Hecrneuuanuctos. Ilo-
9TOMY Ui TMOCTPOEHHS HHIOMKATOPOB, MpHEMIIEMbIX IUIS Hecnelualu-
CTOB, HE06XOAHM 6oJiee BBICOKHI YPOBEHb CXKaTHA U CTPYKTYPHPOBaHHS
uHpopMaumu. ABTOpbl KONJIEKTHBHOH paboThl, BeINONHEHHOH B MHCTH-
TyTe MUpOBLIX pecypcos (Bamunrron, CHIA) (1995), npegnarator 3ana-
4y pa3pabOTKH CJAEXYIOLMX YEThIPeX KIIOUEBBbIX r€03KONOrHYECKUX WH-
JIEKCOB:

Hnpekca 3arpsa3HeHHs OKpyxatollei cpeabl

Hupekca ucTOLIEHHS PECYPCOB

HHpekca packa COCTOAHHSA 3KOCHCTEM

Hunexca skonornyeckoro so3aeicTays Ha 6J1arococTosHue JIoaeii.
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HHpekc 3arpsa3HeHHs OKpYKaltolueil cpebl UCTIOJB3YETCH MPaBUTENb-
crBom HunepnanaoB. OH COCTOMT M3 IIECTH TIIATENBHO MPOAHATM3UPO-
BaHHBIX M 00OOIIEHHBIX (arperHpoBaHHBIX) HHAMKATOPOB: SMUCCHH B aT-
Mocdepy ra3oB ¢ NapHHKOBBIM 3¢ deKToM, aCHAUPHUKALNM OKpYXKaromei
cpenbl, 3BTPOPUKALKUH OKpYsKatoLleil cpeapl, JUCIEPCHH TOKCHYHBIX Be-
ecTB, 06paboTKH TBEPABIX OTXOJOB, HEYAOOCTBA OT 3amaxoB W IIyMa.
DTOT MHIEKC OTpakaeT CyMMapHOE JaBJIeHHE Ha OKPYXAINYIO0 Cpeny
KaK MOTJIOTUTENb 3arpa3HeHui. it 3Toro Heo6XoaUMo OBLIIO COBMELLATh
HEeCpPaBHHMBIE BEJIMMHMHBI, YTO OBUIO JOCTHTHYTO MOCPEICTBOM NPHAAHUSA
Pa3UYHOro Beca KaXIo# K3 npobiieM, OTpaXKeHHBIX COOTBETCTBYIOILIMM
HHIUKaTOpoM. Bec ompenenssics Ha OCHOBE CYLIECTBYIOHIErO pas3jiduHA
MeXy TEeKyIIWM 3Ha4eHHEM HHIMKATOpa M ero JOJITOCPOYHOH LENBIO:
yeM 3HAYUTENbHee pasnuuue, TeM Gosnbumie Bec. HauGonbiuuit Bec GbLI
NpHIaH HHIUKATOPaM SMHCCHHU ra3oB C MapHUKOBBIM 3¢ dexTom, aucnep-
CHM TOKCHYHBIX BELIECTB M acuIuuKauuu (B MOpsAKe CHIKEHHA MpH-
opuretHocTH). O6mui TpeHn 3a nepron 1980—-1991 rr. meMoHcTpupyer
CHIDKEHHME T'€03KOJIOrHUECKON Harpy3ku npubnuzurensHo Ha 15%, rnae-
HbIM 0Opa3oM, 6yarofaps BHITIONTHEHHMIO JOJITOCPOYHON HaUHOHAIBHOH
CTpaTeriuM yCTOWYMBOrO pa3BUTHS.

TeHaeHUMH H3MEHEHHA Kak HHAMBHAYANbHBIX WHIMKATOPOB, TaK W
KOMITO3WTHOIO HMHAEKCA 3arpsi3HEHHs YKa3blBalOT Ha TO, JBIKETCH JIH
CTpaHa K LieJIH YCTOHYMBOrO Pa3sBUTHA WIH yAAISETCS OT Hee.

HnavkaTopsl 3arpsa3sHeHHs OKpyskawouleit cpensl Hunmepnannos my6-
JIMKYIOTCS TNIPaBHTENBCTBOM €xXeroaHo HauuHag ¢ 1991 r. OHu BbI3BIBAIOT
3HAYMUTE/IbHOE BHUMaHHE 001iecTBeHHOCTU. [1o HUM cyast 06 ycnewiHo-
CTH JEeATENbHOCTH TNPaBMTENBCTBA W YaCTHOro cekropa. MHaukaTopsl
CXXHMMAIOT OTPOMHOE KOJIMYECTBO AAHHBIX B MPOCTHIE W MOHATHBIE MOKa-
3aTelid, OHH BEAYT K OOCY>KAEHHIO KOHKDETHBIX JeiicTBHii B obnactu
CHIDKEHMS 3arpsA3HEHHs OKpYXKaIOLIeil Cpebl U CrIOCOOCTBYIOT TaKUM 00-
pa3oM BBIMOJIHEHHIO CTPAaTerHH YCTOHYHBOrO pa3BMTHSA, MPHUHATON map-
namenToM Hunepnannos.

CpaBHEHHE Takoro WHIAEKCA Ui pala MOJOOGHBIX CTpaH MO3BOJIUT
CPaBHMBATh CTENEHb UX AKOCGEPHOro 3arpA3HEHHs M ONpeneniTh Mpu-
OpUTETHBIE HANPBJICHHUA /11 MEXIYHApPOLHOrO COTPYAHUYECTBA.

1V.6. Ilonamue 06 IK0N02UMECKOT IKOHOMUKE

Kak yxe ykassiBaoch paHee, TPaJAHMLIMOHHbIE SKOHOMHYECKHE MMOKa-
3aTeNM OTpaxaloT o6beM MpPOM3BOAMMBIX TOBapoB M yciyr. Ilpunsaro
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CUHTaTh, YTO GOMNBLIOH NMPHPOCT MPOM3BOACTBA 3a IO/ — 3TO MHAUKATOP
671aronpHATHOro 3KOHOMHYECKOTr0 COCTOAHMS cTpaHbl. MHoraa atot noa-
XOJi PUBOAMT K napanokcam. Hanpumep, uem Gosnbie HedTH BhikauHBa-
€Tcs M3 HeAp, TEM BBILIE MOKA3ATENb 3KOHOMHYECKOrO PpOCTa, B TO BpeMs
KakK 3TOT MOKa3aTesb COBEPLICHHO HE OTPaKAeT TOT aKT, YTo YeM Gonb-
e ao6biBaeTcs HEQTH, TEM MCHBILE CTAHOBATCA €€ 3amackhl, TO €CTh Ha-
LIMOHaJIbHOE OOraTCTBO CTpaHbl, pacnonararouei 3arnacamMu HedTH, co-
kpamaercsa. MHeiMu crioBaMu, HeTh Kak Gbl Geperca B nonr y 6ymyiux
TTOKOJICHHH.

B Haieil crtpaHe rinaBHbIM HCTOYHMKOM BajllOThl ObIIM H MOKa OCTa-
fotca Hedthb W ras. BHIT kak nokasarens coCTOSHHSA SKOHOMHKH B 1970—
1980 rr. B CCCP yBenuuuBaics BCleACTBHE pocTa AOObIMH HEQTH U rasa,
XOTH MBI BCE CTAHOBWJIHCH OeZlHee, MOTOMY YTO OJHO M3 HAalMX IJIaBHBIX
6oraTcTB yXOAWIO U3 HEZIp HABCEr/ia, U B 3HAYHTEILHOM YacTH 3a rPaHHLLy.

Poct npon3BoacTBa 3HEPrHH, OCHOBAHHBIH Ha COKUIaHHUH FOPIOYUX HC-
KOMNaeMbIX, TaKXKe HaXOAMT CBoe oTpaxkeHHe B yBenwuenud BHII cTpan.
Ho 3arpasnenne atmocdepsl, CBA3aHHOE C POCTOM 3HEPreTHKH, OOBIYHO
HE OTpa)KaeTcs Ha IKOHOMHYECKHX MOKa3aTeNnsx.

MBI rOBOpMM MOKa TOJLKO O HBYX BHAAX KalHTala, MaTepHalbHO-
¢GbHHAaHCOBOM M mnpupoaHOM. JIns TMOHMMaHUA MCTHHHOIO COCTOSHHA
CTpaH ¥ TEHICHUHMH HX Pa3BHTHA HEOOXOAUMO HAy4YMTbCS pellaTh 3anady
WUHTErPHPOBaHHs BCeX BUAOB Kanurana. [Ipeanonaraercs, 4ro BHIbI Ka-
MHUTaja B3aHMO3aMEHSAEMbI, TO €CTh MPUHLMIHANBLHO BO3MOYKHO M3pacxo-
AOBaTh 4aCTh NPUPOJAHBIX PECYPCOB C LIEJIBIO MOBBILICHHS APYTHX BHUIOB
Kanurana B crpaHe. IlomyyeHHble OT NPUPOAHBIX PECYPCOB CPEACTBA MO-
ryT, HanpuMep, NOHTH Ha ynyulleHHe oOpa3oBaHHA, Ha COXPAHEHHE U
MOBBILIEHHE YPOBHS HayKH, HA COBEPLICHCTBOBAHHE MHCTHUTYTOB AEMO-
KpaTHH, HA CTPOUTEILCTBO HOBBIX MPOMbILIEHHBIX NPEANPUATHH, U TIP.

OnHako 3Ta B3aMMO3aMEHAEMOCTb OFpaHHuYEHHas: B OTJIMYHE OT JApY-
TMX BUJOB KamnuTaja, NPUPOAHBIH KalUTall He MOJHOCTRIO PpEreHepHpyeT-
CSl MOC/Ie ero pacXoJOBaHHA: aHTPONOreHHbIe NaHAWAadThl He BO3BpaLla-
IOTCS K €CTECTBEHHOMY MEPBOHAYaJIbHOMY COCTOSIHHMIO, N00BITHIE MOJIE3-
HbI€ MCKOMaeMble PaHO WJIH MO3IHO MpPEBPALLAIOTC B OTXO/BI U TEPSAIOT-
Cfl Kak pecypc, M3pacxOlOBaHHas CaMOOHHLUAIOLas CrOCOOHOCTb peK
NOJIHOCTbIO HE BOCCTaHaBJIMBaeTCA M T.A. Takux NMpHMEpPOB MOKHO NpH-
BeCTH odeHb MHoro. [ToaroMy, kazanoce 6bl, OUEBHIHASA LIEJIb YCTOHYHBO-
ro pasBMTHs — MO KpaiiHeil Mepe, COXpaHATb CyMMapHbIi kKanutan 3eMin

Ha Ayly pacryliero HaceJICHUS — UMEET O4YE€Hb CEPbE3HBIE NC€OIKOJIOrH-
YECKHE OrpaHHUYCHHA.
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Puc. 5. Oxonoruueckas 3kOHOMHKa U ee BetsH (1o X. Jleinu)

3ajnaya HHTETPHPOBAHMA BCEX YETHIPEX BHIOB KAlHMTANAa MOKa HAXO-
AMTCA Ha Ha4aJIbHBIX CTaAMAX CBOEro TeoperHyeckoro peiueHus. He-
CKOJIbKO GOMBbIIMI, XOTS M OrpaHHUYEHHBIH NPOrpecc AOCTHIHYT B HCCIe-
JAOBaHMAX B3aMMOCBA3M MEXIY NPHPOAHBIM H MaTepHaIbHO-(QHUHAHCO-
BBIM KallMTaJIOM, TO €CTh MEXAY IKOJI0rueil H SKOHOMHKOIH,

OTH B3aMMOCBA3H NPHBENH K BO3HMKHOBEHHIO HECKONBKHMX BeTBeEii
9KOHOMHKH, CBA3HIBAIOMIMX SKOHOMHYECKHE H 3KOJIOTHYECKHE MpoGieMbl
(puc. 5). Ilpupona 4 o6IECTBO HCCIIEMYIOTCA COOTBETCTBYIOUIMMM Hay-
KaMH — 3KojiorueH (mpaBwibHee CKa3aTh, HAYKAMH O 3eMJI€) U 3KOHOMH-
kOH. COOTHOLIEHHA MEXTY 3THMH OBYMs OGIACTAMH MCCIEAYIOTCS 3KO-
HOMHKOH OKpyXalowei cpenpl (environmental economics) (HanpuMep,
KOHKPETHbIE 3KOHOMHYECKHE BOMPOCH! 3arpA3HEHUA B Pe3ybTare X03sii-
CTBEHHOM JEATEIbHOCTH) M S3KOHOMHKOMH MPHUPOIHBIX pecypcoB (resource
economics) (HampHMep, BOMPOCH ONTHMAJIBHOIO MCIONB30BAHUA IPH-
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poaHbIX pecypcoB). HakoHen, ucciefnoBaHUs BCeH CIOXKHOH CHCTEMBI
B3aMMOOTHOLIEHUH MPUPOABbI U OOIECTBA OTHOCATCA K HOBOMY MEX]UC-
LIMIUIMHAPHOMY HamNpaBJeHUIO — 3KONOTrHYeckoii skoHoMuke (ecological
economics), a TouHee Obl CKa3aThb, FE03KOIOrHUECKOH 3KOHOMMKE.
OueHka MCTHHHOIO COCTOSIHUS 9KOHOMHMKH CTpaH JOJDKHa OCHOBBI-
BaThCs, HAapUMep, Ha aHAIM3E U OLIEHKE cne,uylomux;noxasaTenei‘i:'

@Y1 = (BHII - AMK) + (PIIB - AIIB - MITV - [THY),

rae OVl — dakruueckuii ycroiuublit poxon, BHIT — BanoBoit Haumo-
HajbHbIN npoaykT, AMK — amopTu3auus MatepuanbHO-(pHHAHCOBOTO Ka-
nutana, PIIb — poct HaumoHanbHoro npvpoaHoro Gorarctea, AIIb —
aMOpTH3alMid HalMOHajbHOro npuponaHoro OGorarcrea, MIIY — crom-
MOCTb Mep MO MpeAoTBpalleHHIO yiiepba npupoaHeiM pecypcam, ITHY —
NOTEPH OT HEMPEJOTBPALLEHHOro yilepba NpUPOAHBIM pecypcaM.

IIpy 3TOM ABa mEpBBIX 4i€Ha MPaBOW YaCTH YPABHEHHS OTPaXKAIOT
TPaJHLIMOHHYIO OLEHKY COCTOSIHHS 3KOHOMMKH, a YeThIpe NOCIEAYIOLIHX
YjieHa — 3KOJIOMMYECKYHO YacTb 3TOH OLEHKH.

I'pynna uccnenosareneit MHcTHTYTa MHPOBBIX pecypcoB (BauIMHITOH,
CILIA) noa pykosoncTeoM Pobepra Penetro (1989 r.) nonbiTanack oue-
HUTb MCTHHHBIE HU3MEHEHHs B SkoHOMHKe MHpoHe3uu 3a 1971-1984 r.,
yuuThiBasg He Toabko BHII, HO M reoskonoruyeckue nokasarenu. OKOHO-
MHKa CTpaHbl B 3TH rojlbl YCKOPEHHO pa3BuBajiace, H BHII coctasnan B
cpeaHeM 7,1% B roa, TO €cTh 00beM SKOHOMHKH yABaWBaJICS KaXKJble Je-
catb net. OQHAaKo, ecid YYHThIBaTh pacXOAOBaHHe 3anacoB HedTH, cBe-
JIeHHE JIECOB U yXyAUIEHHE COCTOSHHA MOYB, TO pealibHBIi CpellHuii pocT
noHmwkaercs 10 4% B ron. A eciii yuecTb MOTEPIO PeCypcoB BCIIEACTBHE
noObIYH APYTrHX MOJIE3HBIX MCKOMAEeMbIX, BbUIOB PbIObI, MpeBbIILAIOLIHH
€XErofHbIH MPHUPOCT €€ 3anacoB, TO (AKTHYECKUI POCT IKOHOMHKH B
CpEAHEM 3a roj| OKasbiBaeTcs ellle HHxe. B cenbckoM xossiictee Munone-
3UM OPHUPOCT NPOHU3BOACTBA 32 3TO BpPeMs MOJIHOCTHIO KOMAEHCHPOBAJICA
CHH)KEHHEM IUIOAOPOAMS MOYB, TO €CTb (PaKTHUECKH rOAOBOH MPUPOCT
CYMMAapHOroO KalnuTajia B CeJIbCKOM XO03siCTBe OKa3aics paBeH Hymo. Ta-
KMM 00pa3oM, BecbMa BHYLUMTENbHbI POCT CEJIbCKOXO3SHCTBEHHOTO
NPOM3BOACTBA ObUT AOCTUTHYT 3a CYET NOTEPH MPHPOJHOTO TIOAOPOAHS
nouBbl. DKOHOMHUECKHUI KpH3HUC, paspa3uBiuniics B Munonesun B 1998 r.,
yOeauTenbHO Mokasan HeyCTOHYHMBOCTh CHCTEMbI, NMpeHeOperaBluel BO-
NpoCcaMH reod3X0NOTHH.

! Caring for the Earth. IUCN/UNEP/WWF, 1991.
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INonoGHble pacyersl ObUTH BHINMONMHEHB! H U1 APYTUX CTPaH, Harpu-
mep, nnsa Kocra-Puky, ¢ aHaOrH4HeIMH BEIBOJIAMH. '

B CHIA rpynnoii yacTHbIX McciiefoBaTesieii pa3paboTaH MHAEKC, OT-
paxkatoluii u3MeHeHHs 6arococTosHus 31oit crpaHbl (Genuine Progress
Indicator — Munexc ncrunHoro nporpecca, unu GPI-UMIT). OH npuHuma-
€T BO BHUMaHHe 6oJee ABaALATH SKOHOMHYECKHX, COLIHANIBHBIX U 9KOJIO-
ruueckux uaaukaropos. MHII ocHoBan Ha nanueix BHII, Beipaxkaercs B
IEHEXXHOM HCUMCJIEHHH U notoMy nosposser cpaBuuBath MUIT u BHII.
Bwmecte ¢ Tem MUII BHOCHT nomnpaBkd K HEKOTOPBIM MOKA3aTeNAM, y4H-
teiBaecMbiM B BHII1. MUII, Hanpumep, yuuTeIBaeT HEPAaBHOMEPHOCTh pac-
npejieNieHHus A0Xo/Ja TakuM 00pa3oM, YTO OH YMEHbLUAeTcs, eciid GeaHas
4acTh HACENEHHs MOMY4aeT MEHBLIYIO, YEM B CPEAHEM, JOMIO HAaLHO-
HanbHoro noxona. MMII no6aenser k BHII HekoTopsie dakTopsl, Hanpu-
Mep, CTOUMOCTb JoMaluHell WM RoOGpoBONIbHOW paboThl, WK BbIYMTAET
u3 BHIT Takue nokasarenu kak norepu oOLIECTBa B CBA3M C POCTOM Mpe-
CTYNHOCTH WM 3arpsasHenueM okpyxkatromied cpeasl. MU yuuteiBaer
YXYILICHHE COCTOSHHS MPUPOIHBIX pecypcoB. B uacTHOCTH, yBenuueHue
obvema noObIYM HEQTH YUMTHIBAETCS KaK OTPHLIATENIbHBIH MOKa3aTenb, B
orinure ot BHIL Vxynmenue cocrosanns skocdepsl (H3MeHeHHE KITUMa-
Ta, pa3spyll€HHE O30HOBOrO CJIOS MM POCT PaJvOaKTHBHOTO 3arpsizHe-
HHS) TaKxKe NpUBOAAT K cHuxkeHuio UUTL

3a nepron 1950-1995 rr. BHIT Ha nywy HaceneHus CILA HeykiIOHHO
yBEJIHUYUBAJICA U BbIpoc 6osiee yeM BaBoe, B TO BpeMs kak UUII Ha qywy
HacesieHua Bo3pactan B teueHue 1960—-1970-x rr., Ho 3arem ¢ 1970 no
1995 r. cokparuncsa Ha 45%. I1Ipu aTom ckopocts nagenus MUII yeenu-
yupaetcs (puc. 6).

CornacHo aBTOpaM HcCNeAOBaHMs, COKpalEHHE WHAEKCA HCTHHHOIO
nporpecca (MUII) nna CIUA 3a nocnegHue 25 jeT roBOPUT O TOM, HTO
3KOHOMMYECKHH pocT, kak Oyaro 6b1 orpaxkaemslii B BHII, Ha camoMm pe-
Jie AEMOHCTPHUpYET: a) HCMpaBle€HHE OMIHOOK W COLMalbHBIX NpobieM
NpeaIecTBYIOLIEro nepHoaa, 6) saem pecypcos u3 Oynyiuero, B) ycuie-
HHE MOHeTapH3aliMH 3KOHOMMKH 6e3 ee ¢akTuyeckoro mporpecca. O6-
mecTBeHHble HacTpoeHus B CILLIA ¥ M3MEeHeHHS TaKuX SMOLIHOHAJIbHBIX
noka3aresieil, KaKk oulyllieHHsa Onaronosnyuus, 6€30MacHOCTH M CHaCThA,
TaKXKe ropaso TouyHee orpaxatorcs uepes MHUII, yem uepesz BHII.

Auanoruunsie pacuetsl o Poccuu (nnu CCCP) He npoBoaunuch, HO
HET COMHEHHA, YTO (paKTHUYECKHH POCT CyMMapHOro HauudoHanbHoro 6o-
raTcTBa CTPaHbl AaBHO OCTAHOBUJICA W CTajl OTPHLIATENbHBIM BCIIEACTBHE
GesynepikHOro skcnopra HedTH, rasa, jeca, LUBETHbIX METAJUIOB U 1p. H

109



18000
USD w I A[ywy

Hacenexnnna

14000 /,.AV/
12000 ///\ §
10000 v
/ 1 Banossiii HaugoHanbHbIH NPy KT J
8000 /V
/-A\/
6000 4 / \x\
\\
4000
] WHaukatop HGTHHHOID Nporpecca |
2000

i 1
1950 1955 1960 1965 1970 1975 1980 1985 1990 1995

Puc. 6. 3HaueHHe yYETa re03KONOrHYECKHX U COLMAIBHBIX (aKkTOpPOB B KOM-
nnekcHoit ouenke cocrosnua CLLIA

yXyALIEHHUst COCTOSHUSA NMPUPOHO# cpeibl B MecTaX 06bIMM M TPaHCIIOp-
THPOBKHM 3THX pecypcoB. ITOMHMMO 3TOro, NpUPOAHBIA KAIMTall CTPaHBI,
TaK K€ KaK U CYMMapHbIii KanuTaj, COKpalliancs BCACACTBHE YXYALICHHS
KauecTBa BOJAbl M BO3AyXa, CHW)KEHHs NMPHPOAHOro IIOAOPOAMSA MOUBBI,
yMeHbLIEHHs CMTOCOOGHOCTH 3KOCHCTEM TIOIIOLIATh 3arpA3HEHHUs U APYTHX
re03KOoIOrHYecKuX (aKTOpoB.

Bonee meranbHbie, KOMMUECTBEHHBIC OLEHKH M3MEHEHHS HalMOHAJIb-
Horo Gorarcrea, BKIIOHAIOILME, MO kpaiHell Mepe, Kak TpaAWLIHOHHBbIE
3KOHOMHYECKHE, TAaK M JKOJOrHUYECKHe MOKa3aTeNu, HeoOXOAMMBI Kak
MHIEKChI COCTOSIHMS CTPaHbl U €ro 3BOJIOLMH. OTH MOKa3aTe/ld HE MOTYT
OCHOBBIBAaThCA TOJIBKO Ha JEHEXKHOM MCUHMCIICHHH, H HEOOXOMMO HCKATh

110



Nnoaxos! K MX OTHOCHTeNbHOH olieHke. IIpu 3ToM, cTporo rosops, 10mx-
Hbl YYHUTBIBATHCA KOMIIOHEHTHI, BbIpaskaeMble KaK B JI€HEXKHOM HCUHCIIe-
HUH, TaK U B MaTepHaJIbHOM HCYMCIIEHHH (HarpuMep, B BEIMUMHAX 3afa-
COB PECYPCOB), @ TalkOK€ MPHHUMATHCA BO BHUMaHHE 3KOJIOTHYECKUE He-
ucumcisemblie GakTopel, TAKHE KaK KpacoTa NaHawadTa WK CTeneHb He-
TPOHYTOCTH TIPHPOABI. DTOT MOAXOJ HOCHUT HazBaHHe OyXrajaTepHu npH-
ponHsix pecypcoB (Natural Resource Accounting). Hu onHa u3 cTpaH no-
Ka He BBeJla y ceba “3eneHyio OyXraaTepHio”, NOJHOCTBIO HHTETPHPYIO-
INYI0 3KOHOMHYECKHE H IKOJIOrHYeCKHe MOoKa3aTesld, HO NpopaboTKU Ha
rocyaapCTBEHHOM YPOBHE B pslieé CTpaH MOKAa3bIBalOT, YTO ‘“‘3eJIeHBIi”
9KOJIOrO-3KOHOMHYECKHIT UHIEKC Obu1 Obl 6ONIee KOPPEKTHBIM H MOJE3-
HBbIM, YeM HpUHATas cefiyac cucreMa OLEHKH 3KOHOMHUYECKOT0 COCTOSHHUA
roCyJ1apcTB, OCHOBaHHas Ha uaeosiorur BHIT.

CyluecTByeT MHOTO CHTYyalLlMid Ha BCEX YPOBHAX, OT OTAENbHOH (ab-
PHMKH JIO rOCyJapcTBa B LIEJIOM, KOTAa BO3HHKAeT KOHQJIMKT WHTEPECOB
MEXAY 3KOHOMHYECKHM POCTOM M HEOOXOAMMOCTBIO COXpaHeHHs Kaue-
CTBa OKpy»amwiei cpenbl. OOBIYHO JOCTHYH MONHOTO YAOBIETBOPEHUS
MHTEpPECOB 00X CTOPOH HEBO3MOXKHO. B 3THX cilyyasx mpUxoauTcs va-
TH Ha KOMIIPOMHCC B MOMCKAax ONTHMAJbLHOrO pelleHus, KoTopoe Obl He
XyOwuM obpa3oM YROBIIETBOPAIO HHTepechl 00eHX CTOPOH. THMH4HBIH
NpUMEDP CHTYAlIHH — NOUCKM KOMIIPOMMCCA, CBA3AHHOTO C MJIAHHUPYEMbIM
CTPOMTENHCTBOM HOBO# (abpuku, KoTOpas nmpuHecna Obl 3HAUHUTENbHbIE
JIOXOAbl, MOBBICHIA Obl 3aHATOCTb HACENEHHWS, HO W YyBenWumwia Obl 3a-
FpA3HEHHE OKpY’KaloLleil cpeabl. B Takux ciiy4asx HEBO3MOXXHO JOCTHYb
a0comoTHO OaronpuUATHOTO PELICHUS C TOYKM 3pPEeHUs UHTEpPECOB Kak
9KOHOMMUKH, TaK ¥ 3kojoruu. [Ipuxoaurcs HATH Ha KOMIIPOMHCC, TO €CTh
corJiallaThCs WIHM Ha yBEJIMUYEHHE 3aTpaT Mo BBEACHHIO 6osee YuCTOMH, HO
6onee noporoii TEXHOJIOTHH, WK MOCTYNATHCA ONPEACIIEHHBIM CHH)KEHH-
€M KauyecTBa Cpelbl.

Ota cuTyauus TEOpPEeTHYECKH MpEACTaB/ieHa Ha pUC. 7, rae ONTHMalb-
Hble pELIeHHs, HAWIYHLIMM BO3MOXHBIM 00pa3oM YJOBIETBOPAIOLLIHE
MHTEPECaM KaK SKOJIOTHMH, TaK U 9KOHOMHKH, HaXOAATCA Ha KpUBOH, 060-
3HA4YEHHOMN CIUIOMIHOM NWHUEH, MeHee BBLIFOAHBbIE pElUCHUs HAXOAATCS
BHYTpH 00J1acTH, OrpaHH4E€HHOH 3TOH JIMHUEN U OCAMM KOOpJMHAT, a pe-
LIeHUA B 00JIacTH, OrpaHHYEHHOH JIMHHEH ONTHMYMa W TOYKOH C KOOp-
auHatami (1,1), HeBO3MOXKHbI. I10BEpXHOCTb ONTUMANILHBIX PEUICHHH Ha-
3piBaeTca ontuMymom [lapero.

DKOHOMHYECKH# yuiepb oT 3arps3HEHHUs OKpy KatolleH cpelbl Bo3pac-
TaeT Mo Mepe yBenHYeHHs Harpysku Ha Hee (puc. 8). Ilpu sTom nepabie
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PeweHus
HEeBO3MOXHb

0
YnyJlieHne coCTOAHUA OKpyKatoLlel cpeabl

MoBbieHne aKoHOMUYECKOW 3hheKTUBHOCTU

Puc. 7. Kommpomuce Mexay KOHQIMKTHHIMH KONOTHYECKUMH U SKOHOMHYE-
CKUMH UHTEpECaMU

MOpUHMH 3arps3HEHHs MOMJIOIAIOTCA OKpyXkalolluei cpemoii, U yuepb
NPHPOJE, XOTH H CYILECTBYET, OOBIYHO HE YUHTHIBACTCA B 3KOHOMHYECKHX
nokazarensx. Kaxnas nocinenyiomas nopius 3arpasHeHHs 0ObIMHO MpH-
HOCHT HenpornopuyoHaibHO Gonblinii yuiep6, Tak YTO 3aBHCHMOCTH
ywepba cpene ot 3arpsasHeHus (1) HenuHeliHa. Yiep6 MOXKHO mpenoTt-
BpaTUTb, €CJIH BKJIAAbIBaTb JEHBI'M B TEXHOJIOTHUECKHE MEPONPHATHSA,
CHIXaloIMe BbIOpOCH! 3arpsa3HeHnit. DyHKUMA 3TUX U3fepxek (2) Takxke
HeJMHelHa, TOTOMY YTO 3aTpaThi Ha TEXHOJIOTMYECKHE YJy4IUeHHs BO3-
pacTaloT HeNpoNOPLMOHANBHO ObICTPO MO CPaBHEHHIO CO CHIXKEHHEM
BBIOPOCOB. SICHO, YTO NOOGUTHCA MONMHOM JIMKBUAALMH 3arpsa3HEHHS MOX-
HO TOJIBKO 3a c4YeT 6eCKOHEYHO OOJIBLIMX PacXoJOB, TO €CTh 3TO MPAaKTH-
YeCKH HEBO3MOJXKHO.

Kpussle skonoruyeckoro ywep6a (1) u 3arpat Ha CHIDKEHHE 3arpsas3-
HeHus (2) nepecekaloTcs B TOYKe, TIe CyMMapHble JCHEXHBI€ 3aTpaThl
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Puc. 8. CooTHoleHHe 3KONIOrudeckoro yumep6ba, 3aTpaT Ha npefoTBpaLlieHHe
3arpsA3HeHuUs CPeabl ¥ CYMMapHOTO (3KOJIOrHYECKOro M 3KOHOMHUYECKOro) yiiepba

obliecTBa Ha peleHHe MpoGJieMbl KOHTPOJA 3arpsA3HEHHA INOCTHTalOT
MUHMMyMa. OHa Ha3bIBaeTCsd TOYKON 3KOHOMHMYECKOTO ONTHMYyMa 3a-
IPA3HEHHS OKpY’Kalolllel Cpeabl, M B Heil TeOpeTHYeCKH NOCTHraeTcs pa-
BEHCTBO 3arpaT H yumepba. OnHako, yToObl yuecTh Kak 3KOHOMHYECKHE,
TaK M 3KOJOrH4ecKue Mokasarend 3aTpar u yuiepba, Heo6x0qHMOMO ciio-
KHUTb opAuHaThl KpuBbIX (1) U (2). DTa cymMMa npeacraeieHa B BUAE KPH-
BOii (3), oTpaxkatoleil cymmapHble (Kak 5JKOHOMHYECKHE, TaK U 3KOJIOTH-
yeckue) morepd. Ha kpHBo# Beiaenserca o61acTe MMUHHMAIbHBIX CyM-
MapHBIX NOTEPb, WIH 00JIaCTh 3KOJIOr0-3KOHOMHYECKOT0 ONTUMYMa (pHc. 8).

Iloka Bo3peiicTHe 4YenoBeka Ha cpedy He ObUIO CTONb GONBLIMM, Kak
celiyac, S9KOHOMHKA Moria 00xonuThesa Ge3 yyera 3KOJOrHUeCKUX GaKTo-
poB. B Hacrosiiee BpeMs y4eT 3KOJIOTHYECKHX 3aTPaT CTAHOBHTCS HEOO-
xoauMocTeio. LleHa mpoaykra gomkHa oTpaxkaTth Bce BHAbI 3aTpaT. OHa
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JIOJDKHA BKJIFOYATh 3aTpaThl OOLLECTBa, CBA3aHHbIE C 3arpi3HEHHEM BOJIEI,
BO3yXa W TOYBBI, C 60NE3HAMH, BBI3BAHHBIMH 3THMH 3arps3HEHUAMH, C
pacxofoBaHUEM BO30OHOBMMBIX M HEBO30OHOBHMBIX PECYpPCOB, CO CHH-
xeHHeM GyHKUMH sxu3Heobecneyenus skocdepel W np. Takoe mossliie-
HHE LIEHBI 33 CYET €€ IKOJIOTHYECKOH KOMIOHEHTHI JO/IKHO CTaTh CEPhE3-
HbIM (paKTOPOM peryJIMpOBaHHUs PECYypCOB 3KOChEpHI.

OnHako 37€Ch BO3HHKAIOT 3HAYHUTE/IbHbIE MPAaKTHYECKHE TPYIHOCTH.
Ilena npoaykTa, Kak W3BECTHO, XOPOLUIO OTPaXKaeT COCTOSHHE PhIHKA, a
yepes peryMpoBaHHe LieH MOXKHO BO3JCHCTBOBaTh Ha pbhiHOK. OHAKO B
npobieMax reo3KoJIOrMH PeIHOYHbBIH MEXaHH3M CTOJIb )K€ HECOBEPLLUECHEH,
YTO MU MEXAHM3M LEHTPAIH30BaHHOrO IUIAHUPOBaHMA, MOTOMY YTO MHO-
rHe pecypchbl, B 0COOEHHOCTH pecypchl COBMECTHOTO MO/Ib30BaHHS, TAKHE
Kak atMocdepa, 1leHbl He HMeIoT. BcroMHUM Tpareamio Bceobuiero aoc-
TOSIHHS Y CBA3aHHYIO C HEH MCTOPHIO C MeperpyKEeHHbIM JIyroM U3 riasbl 1.

Kpome Toro, unieHa go/ikHa OTpakaTh HECOW3MEpPHMBbIE MOKa3aTesH,
NOTOMY YTO HE BCE OHH BbIPXAIOTCA B JCHEXKHOM HUcuYHCneHHH. CKOJib-
KO, HampuMep, CTOMT OAWH rekrap neca? Mbl MOXKeM CKazaTh, CKOJIBKO
CTOUT JIpEBECHHA U €€ IOAOBOH MPHPOCT HAa 3TOM rekrape. Ml MOXeM
OLIEHHTb CTOMMOCTb APYTHX JIECHBIX NPOAYKTOB. HO Kak OLEHUTb BOAHBIE
pecypchl, GOPMHPYIOIHECS Ha IeKTape jieca U UX BBICOKOE KauyecTBO, Ka-
4eCTBO BO3/yXa, poib Jieca B r106ajlbHOM KPYroBOpoTe yriiepoaa HiH,
HAKOHELl, €ro peKpealHOHHbIE HIH SMOLMOHAIBbHBIE pecypchl? DKOHOMH-
4eCKHe MEeXaHM3Mbl NOJDKHBI paboTarh, cOCOOCTBYS PEHIEHHIO FE03KO-
noruyeckux npobnem. Heobxonuma panbHeiilnas ucciieAoBaTeNbcKas
pabora, 4ToObl OTBETHTH Ha 3TH W MOAOGHbIe Bompockl. IIpy 3ToM uYem
GonblIE TEPPUTOPHSA, TEM CJIOXKHEE HaXOAWTb OTBeThl. B 0coGeHHOCTH
3TO CJIOXKHO U MHPa B LIEJIOM.

IV.7. Ynpasnenue cocmoanuem oxkpyscarowieii cpeont
Ha 10KANbHOM ypO6He

VYnpasneHse cOCTOSSHUEM OTIENbHbIX O0BEKTOB M uacTeil skochepbl —
CJIOXKHBIH MEXIHCLMILIMHAPHBIH MpoLecc, HeW30eXKHO BKJIIOYAIOLIMH Ha-
psdy ¢ KOMIOHEHTaMH €CTECTBEHHBIX HayK 3JIEMEHTHl SKOHOMHKH, NpaBa,
yNpaB/I€HHS U MOJTHTHKH.

CyLUeCTBYIOT TPH OCHOBHbIE€ IpYIIbl METOJOB YNpaeieHHs B chepe
NpUPOJONObL30BaHHA: aAMHHHCTPATHBHOE PpEryJiHpOBaHHe, CHUCTEMa
3KOHOMHMYECKHX PbIYaroB U HCMOJIb30BaHHE PbIHOYHBIX OTHOLUEHHIA.
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AIMWHHCTPaTHBHOE pEryJIMpPOBaHHE, B CBOIO O4YE€pelb, COCTOMT H3
IBYX Tpynm MeTOJOB: a) YCTaHOBJieHHEe M COOMIONCHHE HOPMAaTHBHBIX
CTaHAApPTOB, 3a Mpeenbl KOTOPBIX HE paspeluaeTcs BIXoauThb, H 6) Ocy-
LIECTBJIEHHE HEMOCPEACTBEHHBIX MEP aAMUHHCTPAaTHBHOIO BO3ACHCTBHS.

Cmandapmul kauecmea okpydicaiowjeli cpeosl PErNaMEeHTHPYIOT CO-
CTOSIHME OT/ENMBHBIX €€ COCTaBNAoWuMX (BOABI, BO3AyXa. MOYB U T.4.). B
POCCHIACKOIi MpaKTHKe OOBIMHO IJI KOKAOro 3arpsa3HUTENsl YCTAaHOBJIEHA
ero npepaensHo pomyctumas koHueHtpauus (ITIK). [Tpu stom cuuraercs,
YTO MpPH YPOBHE KOHLIEHTpauUuu, paBHOM wiau MeHbiieM ITJIK, 3arpss-
HAIOIIEEe BEMIECTBO HE OKa3bIBaeT HeONMaronpUATHOro AEHCTBHS Ha 370-
poBbe 4YenoBeka M coctosHue 3kocucreM. Hopmartussl I1JIK GeiBator
CpeIHeCYTOYHbIE M MaKCHMaJbHO pa3OBble, YCTaHaBJIHBAIOUIME Mpeaen
KOHLIEHTPALMH 3arpA3HUTENS.

Ha Bceit Teppuropun, moaBep:KeHHOH BO3AECHCTBHIO 3arps3HUTENEH OT
psfia NPenpUsATHI, YPOBEHD 3arpsa3HeHus He JojbkeH npesbimath [IIK.
UYro6bl HE MPEBBICHTH 3TOT YPOBEHb, IUIS KaXAOro MPEANpPHATHA yCTa-
HaBJIMBAIOTCA MpEANoJiaraeMble YPOBHH cOpocoB (71 BOABI) HIH BHIOpO-
coB (U141 BO3MyXa) “Ha KOHLE TPYOh!”, TO ecTh B Touke cOpoca (BriOpoca),
Y TPOU3BOIATCS pacueThl 0’KUAAEMOro NepeMelBaHHs BOAb! (BO3/1yXa)
c onpenenenueM ITJIK B KOHTPONBHBIX TOYKAX B NPU3EMHOM CJ10€ BO3IY-
Xa Ha BCeil TeppUTOpHH. ECiM KOHLIEHTpaLus 3arpsasHUTeNs Aaxe B Of-
HOM KOHTpPOJIbHOM TOuke OokasbiBaeTcs Bhiuie I1JIK, To nmpennonaraemsie
BEIMUHHBI COPOCOB (BBHIOPOCOB) YMEHLINAIOTCA. DTH pacyeTHble LMKJIBI
NpOJIOJDKAIOTCS 0 TEX MOp, MOKAa He JOCTUTaeTcs KeflaeMas KOHLIeHTpa-
uua. OnpeaeneHHble TakuM o6pa3soM mpueMieMble BelH4YHMHBI cOpocoB
(BBIGPOCOB) [isi KQXKAOTO NMPEANPHATHA Ha3bIBAIOTCA ApENENbHO HOIMycC-
TUMBIMH BoiOpocamu (I1JIB) mns Bo3ayxa, WK NpeAenbHO JOMYCTHMBIMU
cobpocamu (T1ZIC) ans Boab!.

Ecnu npeanpusTHe He B cocToaHuM obecrieunts Tpebyemsbie I1IB unu
IMAC, To eMy ycTaHaBJIUBAIOTCA HOPMATHBH BPEMEHHO COTJIACOBAHHBIX
BeIOpocoB (BCB) ans Bo3ayxa, WM BpeMEHHO COTJIACOBaHHBIX cOpocoB
(BCC) mna Bompl. DTO AcnaeTcs B OXKUAAHUM TOTO, YTO Mpeanpustue Oy-
JIET OCYILIECTBJIATh AONTOCPOUHYIO MPOrpaMMy CHHIKEHHS BHIOPOCOB
nocrerieHHo nocturHeT yposHs ITIB (ITJC). 3neck kpoercs naseiika mis
MHOTOJIETHETO 3arpA3HEHHA Cpellbl, MNpPEeBLIIIAIOIIErO YCTAHOBJICHHbIE
HOPMAaTHBBI.

Texnonozuveckue cmanoapmvl B 4aCTH 3KOJOTHH MNpEAONpENeNsIoT
TpeOOBaHUA K MOAEPHM3ALMH MPOLIECCOB NPOU3BOJCTBA, MPUBOAALIHE K
JKEJJAEMOMY COCTOSIHHIO OKpY»Katolleii cpenpl. B amepHkaHCKO# npakTH-
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K€ 3TO TpeOGoBaHHE K BHEAPEHHIO B NMPOMBILLIEHHOCTH TaK Ha3bIBaEMOM
HawTy4lleil U3 uMerolMxca TexHonoruii (best available technology), a B
CEJILCKOM XO34HCTBE — HaWIy4lIMX MpHemoB yrnpaBieHus (best manage-
ment practices).

Cmanoapmur kavecmea npoOykyuu perjiaMeHTHPYIOT CoAep)KaHHe B
Hel BpeHbIX BELECTB.

Ipamele aomunucmpamusnvle 3anpemvl NPUMEHSIOTCA, KOTAa HexXe-
JIaTe/IbHBIE MOCJIEACTBHA MOT'YT PEryJMpOBaThCA TOJNBKO TAKHM >KECTKHM
cnoco6oMm. Hanpumep, psan 3asonos B CCCP u LlentpansHoit EBpone 65Ut
3akpbiT B 1989-1990 rr. notoMy, YTo OBIIO HEBO3MOXHO CHH3UTH 3a-
TPABHEHHE OT HHUX 3KOHOMMYECKH LieNecOooOpa3HbBIM M TEXHONOTHYECKH
BO3MOJKHBIM ITyTeM. Bbin BBEAIEH 3anpeT Ha MPOM3BOACTBO K MCIMOJIB30BA-
Hve necruuuaa AT, otnvuarowerocs BHICOKO#H CTENEHbK TOKCHUHOCTH
H Ype3BblYaiiHO NMPOJOJDKUTENBHBIM BpeMeHeM pacnafa. IlocreneHHo, B
COOTBETCTBMM C MEXAYHAPOAHBIMH COTr/IalEHHSAMH, CHHXKAETCHA TPOU3-
BOACTBO XjiopdTopyrieponos (XPV), paspyiuaiomux 030HOBbIH ciioii. B
cinyuae XDV, neHCTBYIOT kgombl, onpenensiomiie o6beM HX NMPOH3BOA-
CTBa H ynotpebsieHus B cTpaHe. 3a HECKOJBKO JIeT A0 MOJIHOTO TMpeKpa-
wieHua oxoTel Ha KUTOB B MUpe CCCP ucnionb3oBan exxeroaHsld aumum
Ha KOJIMYECTBO AOOBIBaEMBIX >KMBOTHBIX, YCTAHAaBIMBABIUMICA Ui Ha-
1ieH CTpaHbl.

Jluyensuu u paspewenus Ha NoONb30BaHNE 3eMJICH, BOAOK M ApPYrHMMHU
NPUPOAHBIMH PECYPCAMH CBHIETENLCTBYIOT O MOCTOSHHOM WJIM BpeMeH-
HOM MNpaBe M0J1b30BaHHs PECYPCOM U ONPENENSIOT €ro npenaesbl.

Paspewenus u nuyen3uu BHIAAIOTCA TaKXKe Ha ONpeAesieHHbIH CpPokK
U1 AATENIbHOCTH MPUPOJOOXPAHHOrO Xapakrepa.

Jkonozuveckan xcnepmu3a HaNpapjieHa Ha aHAJIM3 TOCJIEACTBHI Ha-
MeudaeMoro mnpoekra. Oyenxa 6030elicmeus HA OKPYJCAowyio cpeoy
(OBOC) saBnsgercs 4aCTbiO HHCTHTYTa 3KOJIOTHYECKOH 3KCNEPTH3bI.

CucreMa JKOHOMHYECKHX PbIYaroB OTIMYAETCA OT aMHHHUCTPATHB-
HO#H TEM, YTO MpeANpPUATHE-3arPA3HUTENIL MOXKET BBIOHPaTh CBOIO CTpare-
THIO, UCXOJA W3 3aTpaT W pPe3yJibTaToB, PEryJiMpyeMbIX IKOHOMHUYECKHMH
MOKa3aTeNIiMH ¥ SKOJIOTHYECKUMH NapaMeTpaMH NpeAnpUATHS.

Cpenn 5KOHOMHYECKHX pbiYaroB Haubosiee pacnpocTpaHeHbl niame-
JICU VU Hano2u 3a 3azpaA3HeHue, KOTopble (PaKTHUECKH NPEeACTaBIAIOT CO-
60/t nnary 3a nonb30BaHHE aCCHMWIALMOHHBIM MOTEHLIMANIOM OKpYXKalo-
wei cpensl. IIpeanonaraercs, 4TO MPEANpPHATHE 3aHMHTEPECOBAHO B CO-
KpalieHWH MJiaTeXXeH W HaIOroB M NMOTOMY CTPEMHUTCH K COKPALUCHHIO
BoIOpocoB. Hanorn uayTt B Gromxker, B TO BpeMsa KaK fuiaTexku no 6oib-
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el YaCTH HanpaBiAIOTCS B 3KOJOrH4eCKHH GOHI H MCHONB3YIOTCS IS
pELIEHHs 3KOJIOTHYECKUX npobem.

Cybcuouu npeACTaBNAAIOT cOOOH crielHalibHBIE BBITUIATHl NPEANPUATH-
SIM-3aTPA3HUTENSAM U1 PUHAHCHPOBAHHS MEPONPHUATHH 1O COKPALICHHIO
cOpocoB.

PplHOYHBIE METOBI YNpaBlE€HHS COCTOSHHEM OKpYXKaloLIeH Cpenbl
HamnpasyieHbl Ha 6osiee rHOKHE OTHOLLEHHA MEXIY MOJb30BaTe/IIMH pe-
CypcoB M opraHamu ynpaejcHus. OOLIeCTBO ONpPEAEnseT AOMyCTHMBIC
MacuITabbl 3arpsA3HeHHs, NOCHE YEr0 paspeuleHus Ha auibpoc paclpene-
nA0TCA (PacnpojaloTca) MEKAY OTAENbHBIMHM NpeanpuatHaMH. Oupma
a160 [KOCTHraeT YCTAHOBJICHHOTO CTaHAApTa 3arpA3HEHHUs, BBOAS TEXHO-
JIOTHYECKHE HOBLIECTBA M OrpaHU4MBAas CBOM cOpochkl B mpezenax ycra-
HOBJIEHHOT'O pa3peleHHs, JJH00 npuobpeTaeT AOMOIHNUTENBLHO YacTh pas-
pellieHHs Ha BHIOPOC, BBIAAHHOTO APYroMy Npeanpuatvio. Tem caMbiM
daxTHyeCKH CO3aeTCA PHIHOK MpPaB Ha 3arpA3HEHHE H COOTBETCTBYIOMIME
6aHxu 1 GUpXKH NpaB Ha 3arps3HEHHE.

B npakTHke ynpapjeHHA COCTOSHHEM OKpYXKaloLleH cCpeibl HCIIoNb3y-
€TCs KOMILUTIEKC METOAOB, MOTOMY YTO KaX/blif M3 HHX MMEET CBOM MOJIO-
JHTeNbHbIE H OTPHLIATENLHbBIE CTOPOHBI.
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Yacrs 111
I'eochepni 3eMin 1 JEATEIBLHOCTD Y€J10BEKA

B 3T0# 4acTH MBI PaCCMOTPHM OCHOBHBIE I'€03KOJIOrHYecKkue npobie-
Mbl oTAeNbHBIX reocdep 3emnu. Ho nockonbky Bce kKpymnHbie nmpoGieMsl
TE03KOJIOTUH BBIXOJAT JaJIEeKO 3a paMKH OJHOHM reocdepsl, pacnpeaene-
HHE MaTepHasia no reocepaM B 3HAYMTENILHON CTENEHH BBI3BAHO YHOO-
CTBOM H3I0)KEHHS.

V. Atmocdepa. Bausinue 1esiTeJIbHOCTH 4e/IOBeKa
Ha aTmMoc(epy U KIHMAT

V. I. Ocnoensie ocobennocmu ammocgepol u kKnumama 3emnu’

AtMocdepa — 310 ra3oBas obonouka 3eMiIH C coep)KALMMKCA B HEi
a3p030J1bHBIMH YacTHLaMu. OHa JBHXKETCA BMECTE C TBepAoi 3emeil kak
€IMHOEe LeIoe U OJHOBPEMEHHO NMPHHUMAET Y4acTHe BO BPALLECHHH 3eM-
nu. Ta3bl CKMMaeMbl, U MOTOMY TUIOTHOCTb BO3JyXa HaUGOJbIIAS Y 3eM-
HOH MOBEPXHOCTH, YObIBass kBepxy. IlonoBuHa Bceit Maccel arMocdepsi
COCpeAOTOYEHA B HIJKHUX 5 KM, @ TP YETBEPTH — B HIDKHHX 10 KM.

ATtMocdepa COCTOMT W3 KOHLIEHTPHYECKHX CJIO€B, OTJIHYAIOLIMXCA
CBOMMM XapaKTepUCTHKaMH, — Tporocdepsl, cTpatochepsi, Me3ochepsl,
Tepmocdepsl, 3k30cdepsl U MarHuTochepsl. B HIDKHEM U3 CllOeB, TpONoO-
cdepe, Temneparypa Bo3ayxa yObIBaeT ¢ BBICOTOI; CpeIHSAS BETMYMHA
BEPTUKANBHOrO IpafueHTa TeMnepatypsl cocrasnser 0,6°C/100 m. Brie
Tponocdepsl MajgeHHe TeMIEPATyphl ¢ BHICOTOM B KOHLIE KOHLIOB CMEHs-

'Mns Gonee yriy6neHHOro u3y4eHus 3THX BOMpocoB pekoMeHayerca yueGHuk C.I1.Xpo-
MoBa ¥ M.A Ilerpocsanua “Mereoponorus u knumaronorus™. 4-¢ usa. M.: Usp-so MI'V,
1994. 520 c.

118



erca ee poctoM. B Tponukax TonmMHa Tponocgepsl B CpEIHEM COCTaB-
nser 15-17 kM, B yMepeHHbIX upoTax — 10—12 kM, Haa nomrocaMu — 1o
8-9 kM. B Tponocdepe cocpenotoueHo 4/5 Bceit MacChl BO3dyXa aTMO-
cdepni U MOYTH BeCh BOJAAHOH nap. OHa B3aMMOJEHCTBYET C HMKeNeXKa-
muMH obonoukamu 3emnu. bonbias yacTe reo3KONIOrHYECKUX MpodieMm,
OTHOCAIIMXCS MPEUMYILIECTBEHHO K aTMocdepe, cocpeloToYeHa B TPOIo-
cdepe, ¥ B 0COOCHHOCTH Ha HYDKHEH ee rpaHuIie.

dusnyeckoe COCTOAHHE aTMOC(Epbl B NaHHOH TOUKe B AAaHHBIH MO-
MEHT BpEMEHH Ha3bIBaeTcA MOrofoi. B croio oyepenp, COBOKYIIHOCTb
aTMocdepHbIX YCIOBHMH (TO €cThb MOroj) NaHHOW MECTHOCTH 3a MHOrO-
JNIETHUH NEepHOJ Ha3bIBAIOT JIOKANbHBIM KJIHMaToM. KOHKpeTHbie THUMEI
JIOKaNbHBIX KJIIMMATOB ONpENeNAoTCS TaKUMHU reorpaduueckuMu (axTo-
paMH Kak HIMPOTa MeCTa, pacrpe/iejieHHe CyLUH H MOpsl, MOJOMKEHHE Mec-
Ta MO OTHOUIEHHIO K OKeaHaM, a TaKKe ero MoJjIoKeHHe B CUCTeMe ob1wueit
LMPKYNUMM aTtMocepbl, kpymHoMmacuTabHble OCOOEHHOCTH pelbeda,
pacTHTENbHBIH MOKPOB, CHEXHBbIA MOKPOB M MOPCKHE JIb/bl, OKEaHHYe-
CKHe TedeHud. W3 JIoKaJbHBIX KIMMaTOB CKJIaJBIBAalOTCA reorpaduyecku
o0yc/IOBJIEHHBIE KIHMaThl Ha TepPpUTOpHAX Oosiee BBICOKHX pPaHIOB,
BIUTOTb 10 KOHTHHEHTOB, OKEAHOB M 3€MJIH B LIEJIOM.

B ¢opMHpoBaHMH MOroap! ¥ KIMMaTa y4acTBYIOT TPH OCHOBHBIX B3aH-
MOCBA3aHHBIX U B3aMMOOOYCIIOBNIEHHbIX I'PYMIbl aTMOC(EPHBbIX MpoLec-
COB, Ha3blBaeMbIX KJIMMAaTOOOpa3yIOLIMMH: TEM0060poT, BIaroobopor u
aTMocdepHas LHPKYJIALUA.

IMox TepMHUHOM TErI0000POT NOHMMAETCS CyMMa MPOLIECCOB IOJTye-
HMsA, npeoGpa3oBaHHA, NMEpPEHOCa W MOTEpH Temjla B CHCTEME 3eMIls-
armocepa. O HeM yxke BkpaTtLie roBopuiocs B pasaene 11.3.1. Ternoo6o-
POT npeaonpeAeiseT BAXKHEHLIYIO KIMMaToOrHYeCKy0 XapaKTepUCTHKY —
TeMIepaTypHbIi pexHM TOro WM WHoro Mecra. Pacrpenenenue Temne-
paTypbl BO31yXa 3aBHCHT OT OOLIMX YCJOBHH NPHTOKA CONHEYHOH paaua-
UMH B 3aBUCHMOCTH OT LUMPOTHI, OT PacroNIOKEHHA CYLUM W MOps, MO-
pa3HOMY aKKyMYJHPYIOLIMX TEIUIO, H OT BO3AYLUHbIX TEYEHHWH, MepeHo-
CALMX TEMJIOBYIO SHEPrHIO OT OJHHX 00JacTel K APYrHM.

ATMochepHblii BO3AYX Y 36MHOH MOBEPXHOCTH COAEPMHT CYUIECTBEH-
HOE€ KOJIM4YeCTBO Bnarv, B cpegHeM ot 0,2% B nonspHbIX paHoHax 10
2,5% y akBaropa. Iloa TepMuHOM BNaroo6oOpoT NOHUMAETCA CymMMa Mpo-
LIECCOB HAKOIUIEHHS, OTAAa4Y¥ M MEepPeHoca BJaru, onpeaensomux ocooeH-
HOCTH YBJI&XKHEHWS AAHHOrO Mecta. Bosbulyl0 posib MIPaloT MPOLECChI
(da3oBbIX NepexoAoB (MCMapeHHe WIIM KOHICHCALMs, TasHHE MM 3amep-
3aHHWe) Blark B aTMoc(epe W B CJIOE B3aUMOAEHCTBHA MEXKAY 3€MHOM Mo-
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BEPXHOCTBIO U aTMocgepoii. bnaronaps 3THM npoueccaM OCyLIECTBIAET-
Cs B3aUMOCBSA3b MEXJAY TEIUVIOBbIM W BOAHBIM pEXMMaMH reorpaduye-
cKo¥ 060JI0UKH.

HepaBHOMepHoe pacrnipenenieHHe Terula B atMocdepe NpHBOAUT K He-
pPaBHOMEPHOMY pacrpeaeneHHI0 aTMOC(EPHOro AaBJICHHS, a OT pacHpe-
JeJieHWs JaBJeHUs 3aBMCAT BO3AYIIHbIe TeyeHUs. Pan ¢akropoB mpeno-
MpeNeNseT 3aKOHOMEPHOe pacrpeie/ieHHe Ha 3emile OCHOBHBIX GapHue-
CKHX LIEHTPOB (TO €CTh LIEHTPOB MOBBILIEHHOrO WIH MOHWKEHHOIO aTMO-
c¢epHOro JaBJIEHHA) U €ro U3MEHEHHs Mo ce30HaM rojga. OHu U GopMu-
PYIOT CTOJIb K€ 38KOHOMEPHYIO CHCTEMY KpYIHOMACIITAOHBIX BO3MYIH-
HbIX Te4yeHHit Ha 3emiie, HazbiBaeMylo oOLIeH LMpPKyasuued aTMocgepsl.
O6mas uupKynsuus aTMocdepbl — OJIHA M3 XapaKTepHEHIIHX 0COGEHHO-
creit skocdepsl. ‘

Bcnencreue 60pi0ii NOABMKHOCTH aTMOC(EPBI H OTHOCHTENIBHO Obl-
CTPOTo €€ nepeMeluBaHuA B HHXKHUX 100 KM NMPOLIEHTHOE COOTHOLLIEHHE
coaepkalluxcs B Heif razoB nocTosAHHO (B %% no o6beMy):

Asor Kucnopon  AproH  Yriekucnblii ra3
78,08 20,95 0,93 0,03

Ha nomo ocTanbHbIX HECKOJIBKHX AECATKOB, U [aXK€ COTEH ra3oB IpH-
xonutcs Beero b 0,01%, HO MHOrHE U3 3THX ra3oB, KaK Mbl YBHIHUM
Jajiee, MrpatoT 3HaYHUTENIbHYIO POJib B COCTOSHHH 3KOC(epEbI.

Ipouecchl 1 0ocoGeHHOCTH aTMochepsl U3MEHSIOTCS MO/ BO3JACHCTBH-
€M JeATENBHOCTU yenoBeka. JIokanbHele U3MEHEHHS COCTOSHHS NMPHPOI-
HO-TEPPUTOPHATIBHBIX KOMIUIEKCOB (1aHAAa¢TOB), TaKKe KaK BOSHHKHO-
BEHHE H Pa3BHTUE rOPOAOB, OPOCUTEIBHBIX H APYTHX 3€MIIECIENBYECKHX
CHCTEM, aHTPOMOreHHble NMpeobpa3oBaHus NacTOMIl, BOZHMKHOBEHHE BO-
JAOXPaHWIMLI U Mp. BEAYT K JOKaJIbHBIM U3MEHEHUAM KinMarta. KpynHo-
MacIuTabHble aHTPOTIOreHHbIE U3MEHEHHS MOBEPXHOCTH 3eMiH (Hampu-
Mmep, obesneceHHe, OMyCTHIHWBAHHWE, AErpajaliis BHYTPEHHHX MOpeil u
03€p H Ap.) Takke 00yCJIOBIHBAIOT H3MEHEHU O0COOEHHOCTEH TEIUIOBOrO
¥ BOJHOTO pexXHMa Ha GONBLIMX TEPPUTOPHAX M aKBaTOPHSAX, XOTA MOKa
ellle MEHee 3aMeTHBIE.

Hapsny ¢ usmMeHeHHAMH u3nveckux ocobeHHocTel aTMocdepsi ¢ Bbl-
TEKAIOWUMH OTCIOAA TOCHEACTBUAMH, MPOUCXOAAT AHTPONOreHHBIE M3-
MEHEeHHs ee ra3oBoro cocrasa. [lo-BuaumMomMy, B HacTosllee BpeMs poJib
4esloBeKa MPOSABIAETCS CHIbHEE B 3TOH 00JacTH, U XMMHYECKHE TpaHC-
dopmauuun B atmMocdepe CO3MAOT PAN CEPbE3HBIX IEO3KONOrHYECKHX
npobnem. K ux uncny Hago OTHECTH aHTPOIIOr€HHOE H3MEHEHHE KIMMATa
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H €ro MNOCNEACTBUA, HapylleHHe eCTECTBEHHOrO COCTOSHHA O30HOBOIO
cnosi, acuaudUKalHio 3Kocdephl, BKIOYas KHUCJIOTHBIE OCAajdKH, U JO-
KaJIbHOE 3arpA3HeHHe aTMocdepsbl.

V.2. Aumponozennoe usmeHenue K1umMama u e2o nocieocmeun

V.2.1. Ilapnuxoeviii 3¢hchexm

HcTOYHHMKOM 3Hepruu atMochepHbIX MPOLECCOB ABIAETCS CONMHEYHas
paguaums. K 3eMHO#H MOBEPXHOCTH MPUXOAUT KOPOTKOBOJIHOBas paaMa-
LMsl, TOT/Ia KaK HarpeBaemas TakuM oOpa3om 3emisi MCIyCKaeT B aTMO-
chepy U nanee 3a ee mpenesibl 3HEPrHIO B BHAE AJIHHHOBOJIHOBOIO
(MH(}paKpacHOro, WK TEIJIOBOT0) U3Ty4YEHHS.

Hexkoropsle rassl B atmocdepe, BKIOYas BOASHOH Map, OTIHYAIOTCA
NapHUKOBBIM 3¢ ¢eKToM, TO ecTh CrnocoOHOCTBIO B OonblueH CTeneHH
MpOITycKaTh K MOBEPXHOCTH 3€MJIH COTHEYHYIO PaJIMaLIHIO N0 CPABHEHHIO
C TEMJIOBBIM HM3ITyueHHeM, ucIyckaeMbiM Harpetoli ConHuem 3emneii. B
pe3yJibTaTe TeMnepaTrypa NOBEPXHOCTH 3€MJIM M NPU3EMHOrO CJ0s BO3-
Iyxa Bblle, YeM OHa Obuta Obl MPH OTCYTCTBMM MapHUKOBOro 3ddekra.
Cpennas TemmepaTypa noBepxHOcTH 3emnd paBHa mmoc 15°C, a Ges
napHukoBoro 3¢dekra oHa 6bina 661 MuHyc 18°! IMapHukoBbIi 3¢ dekT —
OJTMH M3 MEXaHH3MOB XH3HeoOecTeueH!Us Ha 3emite.

Benymyio pone B mapHUKOBOM 3¢ exTe urpaer BOASAHOH map, Haxo-
asuuiics B atMocdepe. Y IMBUTENbHO, YTO GONBIIYIO POb HIPAKOT TaKxkKe
rasnl, He OTJMYAIOLHECs BBICOKOH KOHUEHTpauueii B atMocdepe. K oc-
HOBHBIM [TAPHUKOBBIM 'a3aM OTHOCATCA: YIJIEKUCIBIN ra3 (AMOKCHUN yriie-
pona) (CO,), meran (CH,), okcuanl a3ota, B ocobenHoctd N,O, U 030H
(O3). B 3Ty ke KaTeropuio CliefyeT BKJIIOYHTb HE BCTPEYAIOLIYIOCS B
NPUPOJIE IPYIIY ra3soB, CHHTE3UPYEMbIX YeJIOBEKOM, MOA oOLMM Ha3Ba-
HHEM XJIopdTopyriepossi.

Ecnu 6anaHc Ha BepxHeii rpaHuiie Tponocdepsl Mexay MpUXOAAILe
KOPOTKOBOJIHOBOH M OTpak€HHO# JUTHHHOBOJIHOBO# paauaumeii He paBeH
HYJIO, TO BO3HHMKAaeT NOTIONHUTENbHBIH 3 dekT paauaioHHOro Bo3neit-
CTBHA Ha aTMocdepy, npuBosiuuii 1ubo K HarpeBaHuio (fipH npeobia-
JaHUM Mpuxolsied paguauun), Mubo K oxiakAeHUIO Tpornochepbl. AT-
Mocdepa pearMpyeT Ha 3TH W3MEHEHHs, MOCTEeNEeHHO YCTaHaBJIMBas HO-
BbIii paJallMOHHbIH GajlaHC MOCPEACTBOM COOTBETCTBYIOLIErO MOBBILIE-
HHS MJIU MOHIKEHHS TeMnepaTypbl Tponocdepbl i NOBEPXHOCTH 3eMIIH.
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Hanpumep, npy yABOEHHOH KOHLIEHTPALIMH YIJIEKMCIIOro ra3a no cpas-
HEHMIO C KOHLIEHTpalMeil B Hayajle npoMbilieHHo# peBomouun (1750-
1800 rr.) u npu oTcyTcTBHH ApYrux ¢akTopoB 3¢deKkT paaHaLMOHHOIO
BO3JeiicTBHA cocTaBun Obl 4 BT/M°, a KOMIEHCALMOHHOE MOBBIIIEHHE
TeMnepaTypsl 6b110 661 0k0s10 1°. [1IpH Gonee nosHOM yuere (pakTOPOB H
oOpaTHBIX CBsA3eii MEXYy HHMM OKa3bIBa€TCi, YTO YABOCHHE KOHLIEHTpa-
UMM YTJIEKHCIIOrO rasa NpuBeso Obl K MOBBIIEHHIO TEMIEPaTypbl Ha
2,5°C (IPCC, 1994). OddekT paauauoHHOro BO3AEHCTBUSA NMPH YABOCH-
Ho# koHUeHTpauun CO,, paBHblii 4 BT/M?, coctaBnser 1,7% OT BEJIUUYMHDI
KOPOTKOBOJIHOBO#M COJIHEYHOM pajuauMy, MornowaeMoi atMochepoit
NOBEPXHOCThIO 3eMJIM U paBHOH B cpenHeM 240 BT/M%. Hapywenue 6a-
JlaHCca MpHXoAsLIeH U yxonsied paguauuu Bcero b Ha 1,7% npuBo-
IUT, KaK BUAMM, K OYEHb CEepbe3HbIM M3MEHEHHAM KIHMara. JTO elle
OJIMH MpHUMep BBICOKOI cTeneHH cbaJlaHCHPOBAaHHOCTH MEXaHHU3MOB JKH3-
HeobecneyeHus 3Kochepsl, T.e. €€ YCTOHYHBOCTH.

JlesTenbHOCTh uenoBeKa 3a nociaeanue 200 neT, U B 0COOEHHOCTH MO-
cie 1950 r., npuBeny K MpoOAO/KAIOLIEMYCS M B HacTofllee Bpems Mo-
BbILIEHHIO KOHLEHTpaUuH B aTtMocdepe rasos, obiafalomux napHHUKO-
BbIM 3ddekTom (puc. 9). HensbexHo nocnenoBaBLias 3a 3THM peakLus
aTMoc(epsl 3aKJIl0YaeTCs B AHTPONOreHHOM YCHJIEHHH €CTeCTBEHHOro
napHukoBoro d¢dekra. CymMMmapHOe aHTPOMOreHHOE YCHIIEHHE TMapHHKO-
Boro s¢dekra OLleHHBAETCS, MO COCTOAHUIO Ha 1995 r., BennunHoM 12,45
BaTT/™M’ (Mexaynapoanbiii KomurteT no usmenenuio xkiumara IPCC).

INapHukoBblii 3¢peKT KaxaOro W3 TakKMX ra3oB 3aBHCHT OT TpeX OC-
HOBHbIX (hakTOpOB:

a) OXKMJaeMOro MapHHKoBOro 3gdexra Ha NpoTsKEHHH OnrKaHILIMX
AecaTuieTuid unu sBekos (Hanpumep, 20, 100 unu 500 ner), BbI3bIBa€MOro
€IMHU4YHbIM 06bEMOM rasa, yxe MocTYNUBIUMUM B aTMocdepy, No cpaBHe-
HHIO ¢ 3(P(PEeKTOM OT Yr/IEKHCIOro ra3a, NPUHUMAEMbIM 3a €AMHHLYY;

6) TMNMYHOH NPOAOMKHUTENILHOCTH €ro npebbiBaHUA B aTMOChepe, H

B) o6beMa 3MHCCHHM ra3a.

Komb6uHauus nepBbix AByX ¢akTopoB HOCHUT Ha3BaHWe “OTHOCHTEINb-
Hblii MTAPHUKOBBII MOTEHUMAT” U BbipaKaeTcs B €MHHLIAX OT MOTEHLHaIA
CO,. OHa sBnsercs yaoOHbIM MOKa3aTeleM TEKYLIEro COCTOSHHS TMapHH-
koBoro 3ddekra M UCONb3YyeTCA B MEKAYHAPOAHBIX AMUILIOMAaTHYECKHX
neperosopax. OTHOCHTE/bHAs POib KAKAOrO M3 TNApPHHUKOBBLIX Tra3oB
BECbMa YYBCTBUTE/IbHA K M3MEHEHHIO KaXKAoro ¢akropa U K MX B3aHMO-
3aBUCHMOCTH, W OTOMY ONpeenseTcs BeCbMa NPHOIHIKEHHO.
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KOHUEHTPALMS YINEKUCHIOTH (HACTEN HA MMVIMOH 10 %)

1 1 I

| I I H

310 T—

78 80 82

84 88

88 90 62

Puc. 9. Cpennas MecsuyHas KOHHEHTpaUMs yrIEKHUCIIOro rasa B arMocdepe 3a
1957-1993 rr. Ha I'aBaiickux octpoBax (MayHa Jloa) u FOxHoM nomoce

OcHOBHBIE OCOGEHHOCTH r'a30B C MApHUKOBBIM 3¢ dekToM B aTMOcthepe
O COCTOSHHIO B OCHOBHOM Ha 1994 r. npuseneHs! B Tabn. 6.

Tabanna 6. OcHoBHbIe 0OCOOEHHOCTH ra30B ¢ NAPHUKOBBIM QD PeKTOM

Konuen- | IMpupoct | OrtHocurens- | ITponomkH- | AHTponoreHHoe
Tpauus, | KOHUEH- | Hblif MAPHUKO- | TENBHOCTh | YCHJICHHE Nap-
Ta3 yacTed Ha Tpauuy, |Bbiif MOTEHUHAN | CywecTBO- | HHKOBOro 3¢-
munnmapa | %saron | rasanaGnu- | pamma Bar- | dexra, parr/m’
sxaliine 20 ner | mocdepe, IT.
Huokcun yr- | 358000 0,4 1 50-200 1,56
nepoaa, CO,
Meras, 1720 0,6 12 12-17 0,47
CH,4
Okcux a3oTa, 312 0,25 290 120 0,14
N;O0
Xnopdrop- 0,1-0,3 0-5 300-8000 12-50 0,15
yriaeposiki*

* JlaHHBbIe B3ATHI i1 Hanbonee TUHNHUHBIX Mg 1995 r. BEIIECTB, KaK KUCMONb-
3yeMbIX, TaK W 3alpeLUeHHbIX K HCMONb30BaHHIO, HO elle HaXOAAIHXCA B aTMO-

chepe.
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V.2.2. I'a3wl ¢ napnuxoswuim 3¢hpexmom

s noHumanus rio6aabHOro MapHUKOBOro 3¢iekra Heo6XoauMo
MOHATb POJIb KAXKAOro W3 razoB. Kak BMAMM, KapTHHa oTiuyaercs 60ib-
IO CHOXKHOCTBIO M M3MEHYMBOCTBIO BO BPEMEHH.

Ponb 60051020 napa, copepxaierocs B armocdepe, B 0611EMHPOBOM
NapHUKOBOM 3¢ ¢deKTe BenrKa, HO TPYAHO onpejesuMa oAHo3Ha4Ho. [Ipu
MOTEIUVIEHHH KJIMMaTa cOAepXaHue BOASHOro mapa B arMmochepe Oyner
YBENHUMBATHCSA, TEM CAMBIM YCHJIUBasA MapHUKOBBIHA 3D QeEKT.

Huoxcuo yenepooa, unu yenexucnwiii 2az (CO,), otnvuaercs, Mo cpap-
HEHHIO C APYT'MMH MapHUKOBBIMH ra3aMH, OTHOCHTENBHO HHU3KHMM TOTEH-
L{MaoM MapHUKOBOro 3ddekra, HO AOBOJNILHO 3HAUMTENBHON NPOJOIKHU-
TEJIbHOCTBIO CyIleCTBOBaHHA B aTMocdepe — 50-200 et 1 cpaBHHTEIBHO
BBICOKOH KOHUeHTpauuei. Jlons auokcuaa yrinepoaa B MapHHKOBOM (-
(exTe cocTaBngeT B HacTosllee BpeMs OKoJo 64%, HO 3Ta OTHOCHUTENb-
Has BEJIMYMHA HEYCTOMUYMBA, MOCKOJbKY 3aBHUCHT OT U3MEHSIOLIEHCS POH
JpYrHX MapHHKOBBIX ra3os.

KoHueHTpauus yriekucnoro rasza B armocgepe B nepuox ¢ 1000 no
1800 rr. cocraBnana 270-290 uyacTteit Ha MWUIMOH O o6bemy (ppmv).
3aTeM OHa CTajla HEYKJIOHHO YBEJIMUMBATbLCA C COOTBETCTBYIOIMM BO3-
pacTaHueM napHukoBoro 3¢ dekra. B 1958 r., korna Hayanuch MOCTOSH-
Hbl€ HHCTPyMeHTalbHble HabntoaeHus, oHa 6bi1a 315 ppmy, a k 1994 r.
oHa Jocturia 358 ppmv u npogosmkaet pactu (puc. 9). PacueTsl nokassl-
BAIOT, YTO MpPH COBPEMEHHOM YPOBHE 3MHCCHH YIJIEKHC/IOro rasa KoH-
LeHTpauus ero B atMocdepe 6yJeT HEYKIOHHO YBEIWUMBATHCS, NOCTHI-
HyB 500 ppmv k koHuy XXI Beka. Ctabunusaluus KOHLEHTPALUK MOXET
ObITb IOCTUTHYTA MOCPEACTBOM 3HAYMTENLHOTO COKpaLleHUst 06beMa Bbl-
6pocos.

PaccMoTpuMm npuunHbl HaboaaeMoro pocra KOHUEHTpPALMH, OCHOBbI-
BasCh HAa AHTPOTIOr€HHON YacTH rno6aibHOro GHOreOXHMHYECKOrO LIHK-
na yriepoaa.

OCHOBHOI MCTOYHHK TMOCTYIUIEHHUs YTJIEKHCIIOro rasa B atMocdepy —
C)KMIaHHE TOpIOYMX UCKoMaeMbiX (yris, HedTH, rasa) AN NPOH3BOACTBA
sHepruu. Okosno 80% Bceii SHepru1 B MUpe MPOM3BOIAMTCSA 3a CYET TeEl-
JI0BO# 3HepreTHKH. TlocTyneHHe yriekucioro raza B atMocdepy 3a me-
puoa ¢ 1860 no 1990 rr. yseanuusanoch B cpeaHeM Ha 0,4% B roa. B te-
yenue 1980-x rr. oHa cocraBnsna 5,5+0,5 mupa. T (TUraToHH) yriepoaa B
ron.
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CoxkpallieHHe IeCOB TPOMMYECKOrO W 3KBAaTOPHUANBHOTO MOsica, Aerpa-
Jalus MO4B, APyrHe aHTPONOreHHbie TpaHchopMauuy nanauadTos npu-
BOJAT B OCHOBHOM K BBICBOOOXK/IEHHIO Yriiepoja, KOTOpPOe COMpoBOXKIA-
€TCA €ro OKHCJICHHEM, TO ecTb obpasoBanueM CO,. B nenoM smuccus B
aTMocdepy 3a cueT npeoOpa3oBaHHs TPOMHUECKHX JIAHAIIA(GTOB COCTaB-
aser 1,6+1,0 mnpa. T yrnepona. C npyroit cTOpoHbl, B YMEPEHHbBIX H BbI-
COKHMX wWHpoTax CeBEepHOro moiyllapHs OTMEYAETCs, B LENoM, npeoba-
JlaHHe BOCCTAHOBJICHHA JIECOB HaJl HX McuYe3HOBeHHeM. s noctpoenus
OpPraHH4ECKOro BELLECTBA JIECOB B npoliecce POTOCHHTE3a YrIEKHCIbIH
ra3 saupaercs U3 armochepsl. OTO KOJIMUYECTBO, B MEpPECYeTe Ha yrie-
pon, pasHo 0,5+0,5 mapa. 1. [Ipeaenst TOoUHOCTH, paBHBIE cCaMOH BeNUUH-
He, YKa3bIBAalOT HaM TaKXKe Ha BCE €llle BECbMa HU3KHH ypOBEHb NMOHHMA-
HHUS aHTPOTIOreHHOH POJIM B HEKOTOPBIX 3BEHBAX rIOOabHOro GHoreo-
XMMHYECKOro LMKJIa yriepoaa.

B armocdepe B pesynbraTe A€ATENbHOCTH YEIOBEKA €KErogHo JOMOoJl-
HHUTENBHO HakamnuBaetcs 3,3+0,2 Mapa. T yriepoaa B BUAE YIJIeKHCIOro
rasa.

MupoBoii okeaH noryiomaer U3 arMocgepbl (pacTBOPAET, XMMHUYECKH
Guonoruyecku cBs3biBaer) okono 2,0+0,8 ruraroHH yriepoaa B BiIe yr-
nekucnoro raza. CyMmapHsie BEAHYMHDBI MOMIOWIEHHS YTIIEKUCIIOro rasa
OKEaHOM [I0Ka HEMOCPEACTBEHHO He u3MepstoTca. OHH pacCUHUTHIBAIOTCS
Ha OCHOBE MoJeNei, OMUchiBalOLMX oOMeH Mexnay atMmocdepoi, mMo-
BEPXHOCTHBIM H ITyOMHHBIM CJIOAMH OKeaHa.

Tabmuna 7. I'nobanbHbliii 6anaHc aHTPONOreHHOroO yriiepoaa, MIpA. T. 3a Fofl

Hcrouunku CO,
IlocTynnenne B atmocdepy
(1) Ioctynnenne B aTMocepy BCIEACTBHE COKMIAHUA rOPIOUHX

HCKOIIaeMbIX U NMPOHU3BOJACTBA LEMEHTA 5,5+0,5
(2) Moctynnesne B atMocdepy BCIEACTBHE TpaHCHOPMaLMU
naHawadToB B TPONMHYECKOH U IKBATOPHAILHOM 30HaX 1,6£1,0
Tornoumenne pa3THYHbLIMU pe3epByapaMu
(3) Axxymynsauus B atmocdepe 3,340,2
(4) AkkyMynsuns MupoBbIM OKEZHOM 2,0+0,8
(5) Axkymynsuus B Gnomacce CeBepHOro nostymapms 0,5+0,5

(6) OcTaTouHblii wieH 6ananca, o6bACHAEMBIH NOrIOWIEHHEM
CO, sxocucreMamu cyium (deprwinzauus v ap.) = (1+2)-(3+4+5) | 1,3£1.,5
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VBeuueHHe KOHLIEHTpaLMK JMOKCHa yriiepoaa B armocdepe KODKHO
CTHMYJIHPOBaTh Mpouecc GoTocHHTe3a. 3TO TaK Ha3biBaeMas QepTHIH3a-
1usi, Gnarogaps KOTOpO#M, 10 HEKOTOPBIM OLIEHKAaM, NMPOAYKLIMA OpraHu-
YEeCcKOro BellecTBa MOeT Bo3pactd Ha 20-40 % mnpu yABOeHHOH Mo
CPaBHEHHIO C COBPEMEHHOI KOHLEHTpauHeil yrinekucnoro rasa. Hccie-
QoBaHus mpouecca GpepTHIH3aLMK NPOBOAWINCH [OKa TOJIBKO B Jlabopa-
TOpHbIX ycnoBusaX. [to6anbHas OLEHKa MOIIOLIEHHUS YITIEKHCIOro rasa
PacTHUTENbHOCTBIO MHpa BelieACcTBHe ee pepTinuzanuu Ha 1980-e rr. co-
craeaser 0,5-2,0 mupa. T 3a roa. B 6anaHce aHTPOMOreHHBIX NMOTOKOB
yrieposa Bce MoKa ewie MjIoX0 MOHMMaeMble MPOLECChl, MPOTEKalOIIHE B
9KOCHCTEMAX CYIUH, BKIOYas GepTWIH3auMIo, oueHuBatoTcea B 1,3£1,5
MJIDZ. T.

BanaHc anTponoreHHoro yrieposaa 3a 1980-1989 rr., cBa3aHHBIH C
9MHCCHel, MOroIEeHHEM H W3MEHEHHEM 3aracoB YIJIEKHCIOro rasa, B
MJIpA. T 33 FOA, NpeAcTaBieH B Tab. 7.

Kak BuauM, HeBs3ka GanaHca 3HauMTENbHA, U Oonee riryGokoe ee 005-
SICHEHHE — OJIMH U3 KPYMHEHLIHX, OKa HEOCTATOYHO PELEHHBIX BOMPO-
cos. ITo-Buaumomy, Heobxonumo Gonee yriy6ieHHOe H3yUYEHHE peKUMa
aHTPONOIeHHOTO yryiepoJa kak B MHpOBOM okeaHe W OTAENbHBIX €ro
4acTAX, TAK U B 9KOCHCTEMaX CYLIH.

Meman (CH,) Taroke MrpaeTt 3aMeTHYIO pojlb B MAapHUKOBOM 3¢dekre,
cocraBngiomyto npubnusurenbHo 19 % or obwei ero Benuuuusl (Ha
1995 r.). Metan oGpa3yercsa B aHadpOGHBIX YCIOBHAX, TAKUX KaK €CTECT-
BeHHbIe 6010Ta pa3sHOro THNa, TOJLIA CE30HHON U BEYHON MEp3NOThl, pH-
COBbl€ TUIAHTALMM, CBAIKH, a TAKOKE B Pe3y/IbTaTe >KU3HEAEATENbHOCTH
MBAYHbIX KUBOTHBIX W TepMHTOB. OLEHKH MOKa3bIBAIOT, YTO OKONO 20%
CYMMapHOM 3MHCCHH METaHa CBA3aHbI C TEXHOJOTHEH HCMONB30BAHHUSA
FOPIOYHMX HCKOMAeMBIX (CXKHIraHWe TOIUIUBA, SMMCCHU M3 YTOJIBHBIX LIAXT,
no6biua ¥ pacnpeneneHye NpUpogHoOro rasa, nepepaborka Hedptu). Beero
aHTpoIoreHHas AedrenbHocTh obecneunBaer 60—80 % cymmapHOit HMuc-
CHMH MeTaHa B aTMocepy.

B artMocdepe meran Heycroiuus. OH ypmansercs w3 Hee BCIEACTBUE
B3auMoJeiicTBHA ¢ HoHOM ruapokcuna (OH) B Tponocdepe. HecMmorps Ha
3TOT MpOLECC, KOHUEHTpalus MeTaHa B atMocdepe YBENHYHNIaCh MPH-
MEPHO BIBOE MO CPaBHEHHUIO C JOWHAYCTPHAIbHBIM BPEMEHEM U MPOAOII-
’KaeT pacTH co ckopocTbio okono 0,8 % B roa.

OmMuccus MeTaHa 13 60JI0T 30HbI H3OBITOUHOTO yBiIaKHEHHA CeBepHO-
ro nojyuapus v U3 paiioHOB BeYHOH Mep3JI0Thl BECbMa YYBCTBHTE/IbHA K
U3MEHEHHSM TeMmnepaTypbl ¥ ocaakoB. M3MepeHHs mnokasbIBaloOT, YTO
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POCT TeMreparypel U yBEITHYEHHE YBIOXKHEHHOCTH (TO €CTh MpPOXOJDKH-
TENBHOCTH HAaXOXACHHsI TEPPHTOPHM B aHa3pPOOHBIX YCJIOBHAX) elle 60-
Jiee YCWIHBAIOT 3MHCCHIO MeTaHa. OTO XapaKTepHbiH NpUMep MOJOXKH-
TesibHOH o6paTHOH cBa3H. Hao60poT, CHHXkeHHE YPOBHA MPYHTOBBIX BOX
U3-3a MOHM)KEHHOH YBJIaXKHEHHOCTH JOJDKHO MPUBOAMTH K YMEHBIUCHHIO
3MHCCHM MeTaHa (OTpHLare/ibHas obpaTHas CBA3b).

Texywas ponb oxcuoa azoma (N.O) B cyMMapHOM NMapHUKOBOM 3¢-
texre cocranser Bcero okono 6%. KoHueHTpauus okcuja a3ora B aT-
Mocdepe Takoke yBennuuBaercs. [Ipeanonaraercs, 4To €ro aHTPONOreH-
Hbl€ MCTOYHHKH NMPHOJIM3UTENBHO BABOE MEHbLIE €CTECTBEHHbIX. McTou-
HHKaMM aHTPOTIOreHHOr0 OKCH/Ia a30Ta ABJIAETCS CEJIbCKOE XO03AHUCTBO (B
ocobeHHOCTH MacTOMINA B TPOMMWKAX), C)KUraHHe 6MoMacchl U MPOMBILI-
NEeHHOCTb, NMPOM3BOAALIAsA a30TcoAepxkKale BeluecTBa. Ero oTHocuTens-
Hblid mapHUKOBBIH noteHuMan (B 290 pa3 Boille NOTEHUMAaNa yrieKucaoro
rasa) ¥ TUMUYHAA MPOAOIDKMTENBHOCTh CYIIECTBOBaHUS B aTtMmocdepe
(120 net) 3HauUMTENbHBI, KOMIIEHCHPYS €r0 HEBLICOKYIO KOHLIGHTpALMIO.

Xnopgmopyznepoout (XPY) — 310 BELIECTBA, CUHTE3UPYEMbIE YETOBE-
KOM, ¥ cozepxaniue xJiop, ¢pTop u 6pom. Onu 06nafaloT oueHb CUIbHBIM
OTHOCHTENbHBIM NAapPHUKOBBIM TOTEHLHAIOM W 3HaYHTENIbLHOW NpONOI-
JKHTENBHOCTBIO JKH3HH B aTtMocdepe. X urorosas posiib B NapHUKOBOM
a¢dexre cocraBnser, Ha cepeauHy 1990-x rr., npubnusurensHo 7%.
ITpon3BoacTBo XJ1I0pHTOPYrNEepoAoB B MUpe B HAcTOfALLECE BPEMs KOHTPO-
JIHpYeTCcA MEXKAYHapPOAHbIMH COMIALUEHHAMH MO 3allMTE 030HOBOTO CJI0A,
BKJIIOHAIOILHMH H MOJIOKEHHE O NOCTENEHHOM CHHXXEHHH MPOU3BOACTBA
9THX BELLECTB, 3aMEHE HX Ha MEHEE 030HPa3pyLIaloIHe C MOCIeLy oM
NOJIHBIM €ro npekpauleHueM. B pesynbrate koHueHTpauus XDY B aTMO-
cdepe Hayala COKpalLATHCA.

Oz0n (O3) — BaKHbI# NapHUKOBbLIA ras, HaXOALLMICA KaK B CTPATo-
coepe, Tak 4 B Tponocdepe. OH BIIUAET Kak Ha KOPOTKOBOJIHOBYIO, TaK H
Ha JUIMHHOBOJIHOBYIO paJiHaLIHIO, H NOTOMY UTOTOBbI€ HafnpaBJieHHE U Be-
JIMYMHA €ro BKJIaAa B paAMalMOHHbIN GanaHc B CHIIbHOM CTENEHH 3aBUCAT
OT BEPTHKAJILHOIO paclpeacsieH s colep>KaHHA 030Ha, B 0COGEHHOCTH Ha
YPOBHE Tporionays3bl, rie HafexXHbIX HaOMoJeHHI MoKa HeA0CTaTOUHO.
IMoaToMy onpeneneHue BKIaJa 030Ha B MapHUKOBBIH 3 GeEKT cnoxHee no
CPaBHEHUIO C XOpOLLO MepeMellBaeMbIMH razamu. OLIEHKH YKa3blBalOT
Ha NOJIOKHTENbHYIO Pe3yNbTHPYIOLLYIo(IpHGaH3UTENLHO +0,4 BaTT/M” ).
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V.2.3. Bo3oeiicmeue mponocgheprvix aspo3oneti Ha napHuxoswviii 3¢pgpexm

A5pO30JIH — 3TO TBEp/IbIE YaCTHLIELI B aTMOChepe auameTpoM ot 10” no
10° M, uau ot 102 g0 10' mukpon (am). Ouu o0pa3yloTcsl BCIIeACTBHE
BETPOBOH 3pO3MH MOUBbI, H3BEP)KEHHI BYJIKAaHOB M APYTrHX MPHUPOAHBIX
NpOLIECCOB, a Taioke Oyiaroaps ACATENBHOCTH YeNoBeKa (CXKMraHue ro-
PIOYHMX MCKOMaeMbIX H 6HOMAcCHI).

AHTPONOreHHbiE a3pO30JIH JBOSKO BIHAIOT Ha paJUalliOHHbIH OanaHc
3emnu:

a) HEMOCPEACTBEHHO, Yepe3 MOIJIOLIEHHE W pacCeWBaHHE COJIHEYHOH
pagualMH, u

6) KOCBEHHO, TaK Kak a’po30jH ACHCTBYIOT KaK sfApa KOHIEHCAlLlUH,
UrpaioLMe BaXHYIO pojib B 00pa3oBaHMH M Pa3sBUTHH OOJAKOB, BIHSAIO-
IIMX, B CBOIO Ouepeib, Ha paAHaLMOHHBIH 6anaHc.

CyluecTByeT MHOTO HEONpejAe/IeHHOCTEH B MOHUMaHHH POJIH a’po30-
Jeil B NapHHKOBOM 3¢ dexre M3-3a BHICOKOH PErHOHANIbHOH W3MEHYHBO-
CTH MX KOHLIEHTPAlLMH H XHMHYECKOH KOMITO3HULIMH, TPH MAJIOM KOJHYe-
CTBe HEMOCPEACTBEHHBIX HabmoneHuit. B LienomM MoXHO cKa3aTh, 4TO aH-
TPOMOrEHHBIC a3P0O30JIH CHHKAIOT BEIMUHMHY paJHalHoHHOro OanaHca, To
€CTb HECKOJIbKO KOMMNEHCHPYIOT aHTPOMOreHHbIH MapHUKOBBIA 3(QeKT.
BcnencTsue pocta cofepskaHus a3po30Jiei B BO3AyXe 3a BpeMs HauMHas ¢
1850 r. ux cymmapHbii M OCpeRHEHHBIH Ul MHpa HenocpeCTBEHHBIH
aHTPOTIOTeHHBIH 3¢ deKT paBeH npumepHo -0,5 BaTT/M’, NpPU NPUMEPHO
61M3KOH BETMYMHE €r0 KOCBEHHOTO BO3JEHCTBHS.

B oTnuuMe oT NapHUKOBBIX ra30B, THIHYHBIA CPOK CYLIIECTBOBaHMS a3-
po3onei B aTMocdepe He MpeBbIllIaeT HeckonbkuxX AHel. [ToaTomy ux pa-
QUALIMOHHBIM 3¢ deKT GrICTPO pearpyer Ha U3MEHEHHs SMUCCHH 3arpss-
HEHUH U CTOJNb ke OBICTPO NMpeKpallaeTcs.

B otnuuue or rnodanbHOro BO3ASHCTBUA ra3oB ¢ MapHUKOBBIM 3¢ dek-
TOoM 3¢ deKT atMochepHbIX aspo3onei ABaseTcs JoKalbHbM. ['eorpadm-
4ecKOe pacnpocTpaHeHHe Cyb(aTHBIX a3po30eii B BO3AYXE B OCHOBHOM
COBIAJIAET C MPOMBILUICHHBIMHU palioHaMH Mupa. IMEHHO TaM JIOKaJib-
HeIH oxnaxaaowuii 3¢ dekT a’po3osel MOXKET 3HAYUTENIBHO YMEHBIUIHTh
¥ J@XXe CBECTH NPAKTHYECKH Ha HET rN100abHbli MapHUKOBBIH 3P PeKT.

H3BepxKeHUs BYJIKAHOB — HEPEryJIApHBIH, HO CylIECTBEHHBIH (pakTop
00pa3oBaHHA BBICOKHMX KOHLIEHTpaLUMi a3po30JIbHBIX YaCTHL, BBI3BIBAIO-
IIMX pacceMBaHHE CONHEYHOH paJualiH M MO3TOMY 3aMETHbIE MOXOJO-
nanus. Karacrpoduueckwii B3pbie ByskaHa Tam6opa B 1815 r. B UHnoHe-
3UM MPHBES K 3aMETHOMY CHIIKEHHIO TEMIEpaTypbl BO3AyXa BO BCEM MU-
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pe B TEUeHHE TpeX nocieayrowux uer. U3pepxenue BynkaHa [TuHary6o
Ha Ouwmunmnuaax B 1991 r., conposoxaaBlieecs BeCbMa 3HAYHUTEIBHBIM
06BbeMoM BRIOPOCOB Meruia, C KIMMATONMOrHYECKOH TOUKH 3pEHHS, — BaX-
Helilee u3BepxeHUe Beka. B TeueHue nepeoro roga mnocie W3BEPNKEHUS
BYJIKAHA €r0 PaJMAlMOHHOE BO3JEHCTBHE OBUIO paBHO -4 BT/M’, mocne
BTOpOTO rofa -1 Br/M. CoOTRETCTBYIONIEE OTKIIOHEHHE MHPOBO#i TeMIle-
paTtypbl OT cpeaHei 6bu10 HauGonbwuM B 1992 r. M cocTaBas/Io MHHYC
0,4-0,6°. Taxum 06pa3zoM, Bo3AeHCTBHE JIUILL OZHOrO H3BEPXKEHHUA ObLIO
CPaBHHUMO ¢ IJI00aNbHBIM NapHUKOBBIM 3((EKTOM 3a TeKyllee CTONETHE.
HeynuBuTensHO, YTO KOTJja B reONIOrMYECKOM Maclutabe BpEeMEHH Ipo-
HCXOIWIH 3HAYMTENIbHBIE BYJIKAHMYECKHE COOBITHUA, OHH OYEHb CHJIBHO
BIIMAY HA U3MEHEHMS rMo6anbHOro KIHMara.

V.2.4. I'uopoxnumamuyeckue nocredcmsus
aHMPpONO2eHH020 NAPHUK0B8020 3¢hgdexma

HaxonieHne napHHKOBLIX ra3oB B atMocepe M nocneaylouee ycHie-
HHE MapHHUKOBOro 3¢dekTa NPUBOAMT K NOBBILIEHUIO TEMIEPATYPhI MpH-
3€MHOr0 CJIOf BO3AYXa M MOBEPXHOCTH MOYBBIL. 3a MOCNEAHHE CTO JIET
CpedHss MHpOBas TeMIlepaTypa NMOBbICHIACh NpubausurensHo Ha 0,3—
0,6°C. B 0co6€HHOCTH 3aMETHBIH POCT TEMMepaTyphbl MPOHCXOJHI B [O-
cnegHue rozabl, HauuHasA ¢ 1980-x rr., koTopble GbUTH CaMBIM TETUIBIM Jie-
CATHJIETHEM 33 BECh MEPHOJ WHCTPYMEHTAIbHBIX HabmoneHuil. AHamus
rnoSalbHBIX JAHHBIX MO TEMMepaTypaM BO3J4yXa MO3BOJWI CHAENaTh
000CHOBaHHBIH BBLIBOA O TOM, HTO HaGyonaeMblii pOCT TEMIEpaTyphl
06yC/IOBIEH HE TOJILKO E€CTECTBEHHBIMM KONeOaHMAMM KJIWMaTa, HO H
AeATENBHOCTBIO YeNOBeKa. MOXHO mosiaraTh, YT0 MPOrpeccHpyioLlee aH-
TPOMOreHHOe HaKOIUIEHUE MapHHUKOBBIX ra30B B aTMocdepe NpUBEIET K
JaibHeHleMy YCHICHHIO napHukoBoro s¢dekra. (Hexkoropsie yueHbie
NONaralpT, 4YTo, Ha060pOT, MOBBIIIEHHUA TEMIEPaTYpbl BO3AyXa MEpBHY-
Hbl. OHH BBI3BIBAIOT MPOrPECCHPYIOLLEE HAKOIIEHHE YTIIEKHCIIOrO rasa.)

OueHkH 0XHAAEMBbIX W3MEHEHHH KIuMaTa OOBIYHO MPOM3BOJATCH HA
OCHOBE MCTOJNB30BaHUS IIo0anbHBIX Mojenedl HHPKY/IsuuM aTMocdepsl.
Oto Monenu ouyeHb GOMNBLIOH Pa3sMEpPHOCTH, OMMCHIBalOWIMEe aTMochep-
HbIE MPOLIECCHI B Y3/1aX peryJsiapHoH ceTku ¢ marom 250-400 kM no ropu-
30HTaNH U npubnusurensHo Ha 10-20 ypoBHsAX B aTMocdepe U OkeaHe.
CnoxxHocTh Mogened MOCTOSHHO YBENHYHBAETCA MO MEpPE COBEPLUCHCT-
BOBaHHA TEXHHYECKHMX Ka4eCTB KOMNBIOTEPOB W HaKOIUIEHHUA HOBBIX [aH-
HBIX HabMIOIeHUH.
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OnHako TOYHOCTb MOJIefieii BCe ellle He BbICOKa Jake IJI pacueToB Ha
rnobanpHoM ypoBHe. IIporHos xxe U3MeHeHHH MO perHoHaM MHpa, 4pes-
BBIYAHHO BaXKHBIH U1 NPaKTHYECKHX LieJieH, MOoKa eLe BpA JIH HaJlesKeH.
Kpome Toro, He0o6X0AMMO YUHTBIBATb BO3MOKHBIE H3MEHEHHA B NEATEINb-
HOCTH 4€JI0BE€Ka, OCO3HAHHbIE HJIH HEOCO3HAHHbBIE, TIPHBOAAILNE K H3Me-
HEHMSM B HAKOIUIEHWW NMapHUKOBBIX a30B, a 3HAYUT U K MOCIEAYIOIMM
M3MEHEHHAM MapHUKOBOro dddexra. ITH 0OCTOATENBCTBA YUHTHIBAIOTCS
NOCPEACTBOM COCTaBJIEHHs Pa3/IMUHbIX CLIEHApHEB.

B cooTBercTBHU cO cLeHapHeM Haubonee BEPOATHOH BENMUYHHBI SMHUC-
CHM TIapHHUKOBBIX ra30B, CpelHAs MHpOBas TeMreparypa MPH3EeMHOrOo
cnos Bo3ayxa 3a nepvoz ¢ 1990 no 2100 rr. yBenuuutcs npubIu3uTens-
Ho Ha 2°C. 1o cueHapHsaM HM3KOH M BBICOKOH SMHCCHH POCT TEMIIepaTy-
pbl cocraBut coorBercTBeHHO 1°C M 3,5°C. B nmobom BapuaHTe, noren-
neHue Oyner 3HauUHTENbHEE, YeM Bce KoJiebaHUs KIMMaTa B TEYEHHE ro-
JoueHa, To ectb nocaeanux 10000 ner, u 6yner ovyeHb cepbe3HOi Mpo-
6eMoii U1 yenoBeyecTBa.

Bcneacreue TepMuueckoW WHEPLMM OKEaHOB CpedHsAs TeMiepaTypa
Bo3ayxa Oyzaer nosbliaThea W nociie 2100 r., gake eciyd KOHUEHTpaUMs
NapHUKOBBIX Fa30B K TOMY BpeMeHH CTabuIu3npyercs.

[Mporno3upyeMble M3MEHEHHA KJIMMaTa MO PEerdoHaM OTJIMYAIOTCH OT
CpeAHUX rnoGanbHBIX, HO HAAEXKHOCTb MPOrHO30B PETHOHAIBLHOTO KIIHU-
maTa B OCHOBHOM HeBenHka. IIpu ynBO€HHUM coaep)kaHHs YIJIEKHUCIIOro
raza B aTMocgepe No CpaBHEHHIO C MPEHHAYCTPHANBHBIM MEPHOIOM MO-
BbILIIEHWE TEMIIepaTypbl BO3AyXa B pa3iH4HbIX peruoHax Oyner B npene-
nax mexay 0,6°C u 7°C. Cywa 6yner HarpeBarbcs 0omblue, YeM OKEaHbl.
Haubosbluee noBbilieHHe TeMnepaTypbl OXHAAETCA B apKTHYECKHX H
cyOapKTHYeCKHX Moscax, B 0COOEHHOCTH 3UMOIi, B OCHOBHOM BCJIE[ICTBHE
COKpAILEHH TIOWAA MOPCKOro JIbAa.

Poct TemnepaTypbl Bo3nyxa GyneT conpoBOXKAATLCS YBEIHYEHHEM KO-
JIM4ecTBa OCaIKOB, XOTA KapTHUHa NMPOCTPAHCTBEHHOTO WU3MEHEHUA pac-
npeneneHus ocaakos Oyner 6onee necTpoi, yeM pacnpenesneHHe TEMIe-
patypel Bo3syxa. Bapuauus u3MeHeHus ocaikoB GyJeT HaXOOUTbCA B
npenenax ot -35% go +50%. HanexxHOCTh OLEHKH M3MEHEHHUH BJIAXXHO-
CTH MOYBBI, YTO CTOJb BaKHO I CENbCKOrO XO3HCTBA, TAKOKe 3HAYM-
TENBHO HUKE, YUEM OLEHKH U3MEHEHUS TeMNepaTyphl BO3AYXaA.

OueHb BaXKHO TaK)Ke, YTO OTHOCHTENbHO HebosbLIMe U3MEHEHHS Cpell-
HUX NoKa3aTenei kinMara 6yayT, no Bcel BEpOATHOCTH, CONPOBOXKAATH-
CSl TMOBBILIEHMEM YaCTOThl PEAKHMX, KaTacTpoduueckux coObITHH, Takux
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KaK TPOTHYECKHE LMKJIOHBI, LITOPMBI, 3aCYXH, SKCTpeMallbHble TeMnepa-
Typbl BO3yXa U np.

B mocnenHee croneTHe TNPOMCXOAMN HEYKIIOHHBIH pPOCT CpEOHero
ypoBHs MupoBoro okeaHa, coctaBuBMH 10—25 cM. OCHOBHBIE IPHYHHBI
pOCTa YpOBHA OKE€aHa — TEPMHUYECKOE pacLIMpEeHHE BOABbI BCIEACTBHE €€
HarpeBaHHs M3-3a MOTEIUICHHA KJIMMAaTa, a TakoKe NOMOJHHUTENbHBIA NpH-
TOK BOABI BCHEACTBHE COKpAall€HHA TFOPHBIX W HEOOMBIIMX MOMSAPHBIX
JIeHUKOB. OTH ke ¢akTopsl OyayT paboraTh M B JajbHelIEM, C MocTe-
MEeHHbIM MOAKTIOYeHHeM B Oosiee oTnajieHHOM OynyiieM TalblXx BOJ
I'peHnaHacKoro, a 3aTeM 1 AHTApPKTHYECKOTO JIEAHHMKOBBIX IUTOB. B co-
OTBETCTBHM CO CLICHapueM Haubojiee BEpOATHOrO Ppa3BUTHUA COOBITH
OXXHAaeTcs, 4To ypoBeHb MupoBoro okeana nogHumercd k 2100 r. 1a 50
CM, a C YUeTOM HeOnpeaeIeHHOCTH NMPHPOCT YPOBHS OXKHAAETCA B rpeje-
nax ot 20 no 86 cM. CueHapuu mia Gonee 3HaUUTENBHOTO U MEHEE 3Ha-
YHTEJIPHOTO TMOBBILIEHHS TEMMEpaTypbl AAIOT TMOBBILIEHHE CPEAHEro
ypoBHA Ha 95 u 15 cM cOOTBETCTBEHHO. YpOoBeHb okeaHa OyaeT mpoxo-
JKaTh pacTH B Te€YE€HHE HECKONbKMX cTojneTuii nocne 2100 r., naxe ecnu
KOHLIEHTpaLUs MapHHUKOBBIX ra3oB crabunusupyercs. Poct ypoBHsa okea-
Ha BBI30BET CEPHE3HBIE ECTECTBEHHbBIE M COLMAIBHO-3KOHOMHYECKHE Mpo-
611eMb1 B TPUOPEXKHBIX 30HaX MOpPEH H OKEaHOB.

B Gonpinx MHOrOKOMIIOHEHTHBIX CHCTEMaX MEeXIY BpPEMEHEM HacTy-
IUIEHHs TIPUYMHBI M CJICACTBHA CYLIECTBYET OMNpelesieHHOe 3amna3/iblBa-
Hue. Ecnu aMHcCHA MapHHKOBBIX ra3oB CTaGHIIM3HPYETCS, TO MO Mpoile-
CTBHH MHTEpBaJla BPEMEHH OT AECCATHIECTHI A0 ThICAYENETHH KOHLIEHTpa-
1M ra3oB B atMoc(epe Takke crabunusupyerca. I'mobGanbHas cucrema
KJIMMaTa MPHXOJHT B pPaBHOBECHE Yepe3 JECATKH-COTHH JIET MOcCiie CTa-
6unM3alMM KOHLCHTpaLUMii NapHUKOBbIX rasoB. [IpuBeneHHe YpOBHS
OKEaHa B COOTBETCTBHE C yCTAHOBHBLIMMCS KJIMMaTOM TpeOyeT CTONeTHiA.
Ha BoccTaHOBNEHHE 3KOJIOMHYECKUX CHCTEM HY)KHBI AECATHIETHA U JaXKe
CTOJIETHS, IPHYEM HEKOTOPbIE KOMIMOHEHTBI CHCTEMBI MOTYT H COBCEM HE
BOCCTAaHOBHTBCA (HampuMmep, HekoTopbie GHosornuyeckue Buabl). OveHb
BBICOKas MHEPLMOHHOCTh BCeX COOBITHII BbI3bIBaeT GONbLIME TPYAHOCTH
TIpU pa3paboTke M OCYLIECTBJIEHUH CTpaTerdii B3auMoaeicTeus obiuect-
Ba C U3MEHSIOLIMMCS KJIMMaToOM.
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V.2.5. [Ipupoouvie u coyuanbHo-3KOHOMUYECKUE NOCIeOCMEUs
UBMEHEHUA KIumMama

HauaBuieecs H3MEHEHHE KJIMMaTa OKaXKeT cepbe3Heiilee BIHAHHE Kak
Ha €CTECTBEHHbIE, TAK M Ha COLMANIbHO-3KOHOMHUYECKHE npoLeccsl. Mex-
NpaBUTENILCTBEHHBIH KOMUTET No u3MeHeHHIO kKinmata (IPCC) BHuMa-
TEJBHO PacCMOTpeEJl BO3MOXHbIE BO3JEHCTBUS H3MEHEHMH, NMepCrIeKTHBBI
yNpaBiieHHs UMH M CTPAaTEruy NMpHCHOCOONeHHS K HUM. AHAIU3 TIPOBO-
JIWJICS HAa OCHOBE LUECTH aJIbTEPHATHBHBIX CLIEHApHEB W3MEHEHHs Hace-
JIEHHs, 5)KOHOMHUKH W SHEpreTHKU Ha nepuox ao 2100 r. Huwxke npuBoasr-
Cs1 OCHOBHBIE BBIBO/IbI U3 3THX HCCJICAOBaHMIA.

bbun uccnenoBaHel OCHOBHbIE OCOOEHHOCTH MPHPOAHBIX M COLHANIb-
HO-3KOHOMMYECKHX CHUCTEM: MX YYyBCTBHTENBHOCTH (sensitivity), mpucmo-
cobngemoctb (adaptability) u yszsumocts (vulnerability). YUyscTeurens-
HOCTb — 3TO NOKa3aTeJib PeaKUHHW CHCTEMbl Ha M3MEHEHHA KiHMaTHye-
CKHMX yCJIOBHH (HanpuMep, H3MEHEHHs CTPOeHHS U QYHKLHI 3KOCHCTEMBI
U ee MepBUUHON NPOJYKTHBHOCTH B 3aBHCHMOCTH OT 3aZJaHHOTO H3MeHe-
HMS Temrneparypel WiH ocankos). [Ipacnoco6siseMOCTh 3aBUCHT OT BO3-
MOXKHOCTEH CHCTEMBI H3MEHSTDb €€ PEKHUM, TPOLIECCHE, CTPYKTYPHbI | TIp. B
OTBET HA OXXHAAEMblE WJHM YXKE HACTYNHBLIUHE KIMMaTHYECKHE H3MEHe-
HUA. YA3BMMOCTb OMpejenseT creneHb yuiepba, HAHOCHMOTO CHCTEME.
OnHa BO MHOTOM 3aBHCHT OT JIBYX JPYTHX nokasareneii.

HenocrarouHocTh noHMMaHus Bceit npoGsieMbl U3MEHEHHA KJIMMara
NPHUBOAHMT K 3HAYMTEILHOH HEOMpPENENCHHOCTH KaK B OMpe/eNeHHuH Mo-
CNIEACTBHH, TaKk U B pa3paboTke cTpareruii. B To ke Bpemsa GesneiicTso-
BaTh, CCbUIAACh Ha HEOOXOOMUMOCTb AANbHEHIIMX HAay4HBIX HCCIIEOBa-
HHH, 3TO 3HAYHT YXOAUTb OT pelleHUus BakHellie#d oOLEeMHpOBOi Mpo-
Gnemsl. [TonuTnyeckne pyKOBOAMTENIM CTPaH JOJDKHBI pelaTh, 10 KaKoii
CTENEHU OHH BBIHYX/EHbI MPUHATb MEPbI MO COKPAILEHHIO 3MHCCHIA Nap-
HHUKOBBIX ra30B, U IO KaKo# CTEeNeHH OHH MOTFYT PacCYHTBHIBATH Ha NpH-
cnocoOHUTeNbHYIO CIOCOOHOCTb CHCTEM, MOPaXKaeMbiX M3MEHEHHEM KJIH-
Mara. 3aJiep)kka B MPUHATHH 3THX MEP MOJXKET BMOCIEACTBUH NMOCTaBHTH
KaXYI0 M3 CTpaH nepel cepbe3HbIMH MpobiieMaMH, pa3pellueHHe KOTO-
PbIX MOJKET OKa3aThCsl BECbMa AOPOrUM.

HmMes B BHOY, 4TO HEONpEAENEHHOCTb pa3BUTHA COOBITHII BecbMa Be-
KA, MOXHO BCE e OKUAATH HWKECEAYIOUME MOCIEACTBHSA:

Hsmenenust nandwagpmoe cywiu. B cpegHuX WHpOTax MOBbIIEHHE
temneparypbl Ha 1-3,5°C 3a Gnnxaiilune cro et OyaeT 3KBHUBAJIEHTHO
cMelleHHIo u3otepM Ha 150—550 kM no WHPOTE B CTOPOHY MOJIIOCOB, HIIH
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Ha 150-550 M mo BeicoTe. COOTBETCTBEHHO HaYHETCS MepeMelleH e pac-
THTENILHOCTH, NOJ06HOE TEM, KOTOPBIE MPOMCXOAHIIH NPH 3HAYMTENBHBIX
HU3MEHEHHAX OJIefiICHeHHs B 4YeTBepTHUHBIH nepuoa. ®nopa u ¢dayHa oT-
CTaHyT OT TOTO KJIMMaTa, K KOTOPOM OHH pa3BHBaJIach, M OyaAyT cyimect-
BOBAaTh B IpyrOM KJIMMaTHYeCKOM pexxuMe. CKOpoCTh H3MEHEHHI KiTMMa-
Ta OGyner, MO-BUAMMOMY, BBbILE, Y€M CMOCOOHOCTb HEKOTOPBLIX BWIOB
npucnocabinBaThCA K HOBBIM YCIIOBHAM, U pAJ BHAOB MOXET ObITh NoTe-
pAH. MoryT HCYe3HYTb HEKOTOpBIE€ THIbl JIECOB. DKOCHCTEMBI He OyayT
NEepeBUraTLCA BCAEH 32 KIMMATHUECKHMH YCTIOBHSAMM KaK HepasjebHas
€MHHLA; MX KOMIIOHEHThI GyAyT MepeMellaTbcsi ¢ pa3iHdHOM CKOpO-
CTBIO, B pe3y/bTaTe 4ero chopMHUpYIOTCS HOBblE KOMOHHALMKH BHIOB, TO
€CTh BO3HHKHYT HOBBIE 3KOCHCTEMbI U MX Habopbl 6onee BBHICOKMX paH-
ros. Jleca yMepeHHOro nosca noTepsloOT YacThb JAEPEBbEB IPH COMYTCT-
BYIOLIEM YBEJNHYCHHH 3MHUCCHHU YTJIEKHCIIOro rasa, obpasyiouierocs npu
OKMCJIEHHH OTMHparoLLei 6Homacchl.

ITpocTpaHCTBEHHOE NPUCNIOCOONEHHE IKOCHCTEM K HOBBIM KJIMMaTHYe-
CKHM YCJIOBHSM, CBA3AHHOE C MUrpaLHeH BUIOB, OyIeT OC/IOKHATHCA aH-
TPOINOreHHBIMH MPENITCTBHAMH, TAKMMH KaK CYILECTBOBaHHE MOJIeH, Ha-
CeJICHHBIX ITyHKTOB, JOPOT H Mp.

Haunbonbiune M3MeHEHHS NpOM3OHAYT B apKTHUECKOM H cyOapkruue-
ckoM noscaX. COKpaTATCS KOMNOHEHTbI KpHOCQepbl: MOpPCKHE JbIbl,
rOpHBIE H HEOOJIbIIHE MOKPOBHBIE JIEIHHKH, NTyOHHAa U pacnpoCTpaHEeHHe
BEYHO!H ¥ CE30HHOI Mep3NoThl, MIIOWAAbL U MPOAOCHKUTEILHOCTD 3aJiera-
HHUA CE30HHOTO CHEXHoro nokposa. JlanamwagTsl CIBUHYTCS B CTOPOHY
NOJIOCa, MIPH MX 3HAYMTENIbHOH TpaHcopmauuyu. MOXHO OXXKHAATh pas-
BUTUS TIOKA ellie IJI0XO MpeAcKasyeMblX oOpaTHbIX CBA3eH, KOTOpbie MO-
ryT MPHUBECTH K clopripu3aM. Hanpumep, cokpaiueHue riowmani MOpCcKux
JIbIOB MOXET NPHUBECTH K CHHXKEHHUIO CTENEeHH KOHTHHEHTAIBHOCTH KJIH-
Marta, MOBBIIEHHIO KOMHYECTBA TBEPABIX OCAAKOB C MOCMEAYIOLIHM poc-
TOM JeTHUKOB ApkTHKH U Cyb6apkTHKH.

YacTuyHas AerpajauMs BeYHOH M CE30HHOH MeEp3JOThl MOBIMAET Ha
yBEJIMYEHHE DSMMCCHHM YIJIEKMCIOTO rasa H MepecTpoiKy MpOoLEeccoB
SMHCCHH METaHa B aTMocdepy.

Ot TpeTH A0 NONOBHHBI MACChl FOPHBIX JIETHUKOB PAaCTaeT, B TO BpeMs
KaK JIETHUKOBbIE MOKPOBbl AHTapKTHKH M ['peHnananu B Ganxaiiune cro
JIET NPaKTHYECKH HE U3MEHATCS.

IMycTeiHK cTaHyT eule Gonee apuAHBIMH BCEACTBUE 6onee 3HaUMTENb-
HOTO MOBBILLEHHS TEMIIEPATYpbl BO3AYyXa M0 CPaBHEHHIO € OCaJKaMH.
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IIpubpeosicnvie Mopckue cucmemsbl BCIEACTBHE HX pasHooOpa3us OyayT
MO-pa3HOMY pearupoBaTh Ha YBEJIHUEHHE TeMMNepaTypbl Bo3lyXa H pocT
ypoBHA okeaHa. CledyeT 3aMEeTHTh, YTO W3MEHEHHE YPOBHS OKE€aHa B
KOHKPETHBIX TOYKaX Mobepexkbs 3aBHCHT OT ABYX ()aKTOpOB: MApOMe-
TEOPOJIOTHYECKHX, KOTOpPBIE ONPEAENAIOT H3MEHEHHs oObeMa OKeaHa M
KOTOpbIE 3aBUCAT OT M3MEHEHHWH KIMMaTa, M TEKTOHHYECKHX, OIpele-
JSAIOMKX U3MEHEHHA GOPMBI ero noxa. 3a4acTyo no6aBisercs U TpeTHi
¢akTop: 3K30reHHble reoMopONOruyeckre MpoLecchl, TAKHEe KaK aKKy-
MYJILUs HAHOCOB B YCTBAX PEeK WM 3po3usa Mopckux 6eperos. Habsro-
JaBLIMKCSA 3a NOceJHee CTOJIETHE POCT YPOBHS OKeaHa B npeaenax ot 10
10 25 cM — 3TO pe3ynbTaT CJIOXKeHHs Tpex (aKkTOpOB MPU OYEBUAHO Be-
IOyLuei poiy ruIpoOMETEOpOSIOrHuecKUX HaKkTopoB.

B npubpexHoii 30He xxuBeT 6osnee MONOBUHBI uenoBeyecTBa. [loaToMmy
npo6ieMbl NOCIEACTBHH M3MEHEHH KiIuMaTa No6aBATCA K yxkKe CyllecT-
BYIOIIMM Npo6sieMaM, BO3HUKIIHM BCEACTBHE BBICOKOH M yBeNHYHBalO-
1ieiics aHTPOMOreHHON Harpy3KH Ha NMpubpekHble cucTeMbl. HekoTopeie
NpUOpexKHbIE CUCTEMbBI HAXOAATCS B COCTOSIHUH 0co00ro pucka. 1o MaH-
rpoBbie CHCTEMBI, NMPUOpPEXHBIE 3acoeHHble 60J10Ta, KOPALIOBbIe PUGBI
M aToJUIbl, peYHBbIE AENbTHI.

JanpHe#ALuni pocT ypoBHA € COIMYTCTBYIOUIMM YBEJTHUYEHHUEM 4YacTOTHI
¥ CHJIbl LUTOPMOBBIX HaroOHOB NMPHBEAET K 3aTOIUIEHUIO HHU3KO Pacnosio-
JKEHHBIX TEPPUTOPHH, pa3pylLieHHIO 6eperoB ¢ yrpo30ii COOpyKeHHAM, Ha
HHMX HaXOJAIIMUMCS, YBEJIHUYECHHIO COJICHOCTH PEK B X YCTbAX U NOJA3EM-
HBIX BOJI, W3MEHEHMIO YCJIOBWI TPAHCNOPTa HAHOCOB H PAaCTBOPEHHbIX
BELIECTB H MHOTHM JpPYTHM, 3a4acCTYIO MIOXO MpeACKa3yeMbIM MMOCHEACT-
BUAM. B 0COGEHHOCTH MOCTpaJalOT HU3KHE OCTPOBa M IUIOCKHe mobepe-
Xbs, B TOM YHCI€ MHOTHE KPYMNHbIE€ U CBEPXKpYMHBIE ropoza. Moryt
BO3HHUKHYTh BECbMa 3HAa4YMTENbHbIE MUTPallHd HACeNeHHS C Cepbe3HBIMHU
3KOHOMHYECKHUMH M MOJIUTHYECKHMH MOCIEACTBHAMH.

B HacTosuiee BpeMs okono 46 MiH. Yen. MOoABEp>KEeHBI PUCKY 3aTOILIe-
HHMS OT Mopckux wTopMoB. IIpu pocte ypoBHs okeaHa Ha 1 M 3TOT moka-
3arenb Bo3pacrtaeT A0 118 muH. yen. paxke Oe3 yuera OXHIAEMOIo TpH-
pocra HaceneHus. Cpenuss BeicoTa banrnanew paBHa 7 M HaJ YPOBHEM
Mops; NIPY MOoJbeME YPOBHS BOABI HA | M M MpH yueTe pocTa HacesIeHus,
3aToryieHuo 6yaer noasepxeHo 17,5% mnowmanu crpaHsl ¢ 70 MJIH. XKH-
Teneil. HekoTopble OCTPOBHbIE CTPaHBl MPAKTHYECKH MEPECTAHYT CylLle-
CTBOBAaTb.

Oxean. I3MeHeHHe KMMaTa MOXKET TalkoKe BO3ACHCTBOBAaThH Ha U3Me-
HEHUS LMPKYJISALMH BOA OKeaHa, YTO B CBOIO Ouepelb MOBIUAET Ha OOH-
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N¥e TMTaTeNbHBIX BELIECTB, GHONOrHUeCKYI0 NMPOAYKTHBHOCTb, CTPYKTY-
Py ¥ GOYHKIMH MOPCKHX 3KOCHCTEM, C MOCIEAYIOUMM BO3AEHCTBHEM Ha
MIOTOKH YIJIEPOAA H, CAEJOBATENbHO, HA PEIKHUM NAPHUKOBBIX I'a30B, a M0-
TOMY U Ha KJIMMaT.

Boownvie pecypcol u ux ucnonvzoeanue. IaMeHeHHa iMMaTa NpUBERYT
K MHTEHCH(HKALWH rno6anbHOro ruiposIorH4eckoro MKia U 3aMeTHBIM
PErvoHanbHEIM M3MEHEHUAM, XOTA KOHKPETHBIA perMoHalbHbBIA NporHo3
nmoka HeHajziexkeH. OTHOCHTENIbHO HeGONbLIME H3MEHEHHS KIMMATa MOTYT
BBI3BAaTh HENHMHEHHbIE U3MEHEHUS CYMMApPHOro UCMapeHus W BIKHOCTH
MOYBBI, YTO MPHUBEJAET K OTHOCHTENILHO OONBLIMM H3MEHEHHSM CTOKa, B
0coOeHHOCTH B apuAHBIX paiioHax. B oToenbHbIX chydasx npu pocre
cpeaxeli Temneparypbl Ha 1-2°C v cokpalueHun ocaakoB Ha 10% cpen-
HUH rofoBOH CTOK MoxeT cokpaTuThes Ha 40-70%. Ilorpebytorcs 3Ha-
YUTENbHbIE KAMHTAIOBIOXKEHHS IS MPHUCNOCOOIEHHS BOAOXO3AMCTBEH-
HBIX CHCTEM K HOBHIM YCNOBHAM. B 0cOOGEHHOCTH cepbe3Hble MpodaeMbl
BO3HUKHYT TaM, Fic BOAONOTpebIeHHE YKe 3HaUMTENIbHO, WK IA€ BEJH-
KO 3arps3HEHUe BOJA. ’

Cenbckoe xozaticmeo. I3MEHeHHE KMMaTa OKaXET CEpPbe3HOE BIIHS-
HHEe KaK BCIEJCTBHE HEMOCPEACTBEHHOrO KIMMATHUYECKOTO BO3NEHCTBHS
Ha arpo3KOCHCTEMBI, TaK H H3-32 HEOOXOAUMOCTH NPUCIIOCOOIEHHA CeNlb-
CKOT'O X034HCTBA K HOBBIM YCIOBMAM.

Bo3saeiicTBus Ha arpo’kocHCTeMbl OYAyT BecbMa CIIOXHBIMH U HEOZ-
HO3HauHBIMH. BenencTeue yBennyeHus KOHUEHTPALMY YriIeKUCnoro rasa
HECKOJIbKO BO3pacTyT BENMYHHBbI (POTOCHHTE3a M, BO3MOXKHO, ypoxaii. B
pajlioHax, rae semienenne JMMHTHPYETCS NPUTOKOM Teruia (Hanpumep, B
Poccun u Kanape), BeposATHOCTb MOBBILIEHHS ypoxXas YBenW4HTCA. B
apUAHBIX ¥ CEMHApPHIHBIX paiOHaX, I/ie OHO OFPAHMYEHO HAJIMYMEM J0C-
TYNHOH U1 pacTEHHil Bard, U3MEHEHHWe KJIMMaTa OTpa3uTcs Hebnaro-
npusTHeIM oO6pazoM. [oTpeGHocTi B BOAE s OpOlieHUA HailayT cepb-
€3HYI0O KOHKYPEHLHMIO C JpPYrHMH MOTpeOMTENIAMH BOAHBIX PECYpPCOB —
MIPOMBILIJIEHHOCTBIO ¥ KOMMYHaNbHbiM BofiocHaGxeHueM. Bonee Bbico-
KHe TeMIiepaTypbl Bo3fyxa OyayT crnocoOCTBOBAaTb YCKOPEHUIO €CTecT-
BEHHOTO Pa3/ioOKEHUs OPraHW4eCcKOro BELIECTBA MOUBBI, CHIXKAsA ee TUIo-
nopoaue. BeposTHocTh pacnpocTpaHeHUs Bpeautesieii U 6onesHeil pac-
TCHUl yBennuuuTCA.

B uenom, ogHako, oxkuaaercs, 4To ob1eMHUpoBoi ypoBeHb MPOH3BOA-
CTBa NPOAYKTOB CEJBCKOr0 X035MCTBA MOXET ObITb COXPaHEH, HO Peruo-
HaJibHble MocneacTsus OyayT BapbHpOBaTh B IUMPOKMX npeadenax. Ha
Tepputopun ObiBuiero CCCP oxkuaaembie ypoxkan Mill€HHLbI W3MEHATCS
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or -19 no +41%. Bapuauuu ypoxxas nueHuus! B Kanane u CILA 6ynyr
ovyeHb 3HaYUTeNbHbIMH, OT -100 10 +234%, a puca B Kutae, nanpumep,
ot -78 no +28%. OnHako ypoBeHb Halllero 3HaHUA MOKa ewe TakoB, YTO
MOCNEAYIOIHE OLICHKH MOTYT O4E€Hb CHABHO OTJIMYATHCA OT MPHBOAUMBIX
Bbillie. B pa3sBuBaroiuxcs paiioHax MHpa Bo3pacTeT pHCK roioza. Ob6mas
KapTHHAa MHPOBOM TOPrOBIH MPOXYKTaMH CEJIbCKOTO XO3AHCTBAa MOMKET
CYLLIECTBEHHO H3MEHHUTHCA.

O>XHpAKOTCA TAaKKe 3HAYMTENbHble H3MEHEHH, Kacaloluecs npobieM
300p06bs M00el, IHeP2emuKU, MPAHCROpmMa, NPOMBIUWNEHHOCMY 1 MHO-
T'MX JPYTHX acleKToB.

V.2.6. Cmpamezuu, ceszannble ¢ npobreMoil usMeHeHUus knumama

IMpencrosiiiee U3MEHEHHE KJIMMATa M €ro MOCAEACTBHA — 3TO KpyIl-
He#imas npobneMa BbDKMBaHHA YeoBeYecTBa, TpeOyoLas Mex I yHapo-
HOTO COTPYAHHYECTBa MO CKOOPAWHHPOBAHHBIM JEHCTBHAM KaXIOMH
crpanbl. CTpaTerus COTpYJHMYECTBa pacragacTcsi Ha ABa OCHOBHBIX
KOMITOHEHTa: yrnpaBieHue U npucnocobnenue. Ilpu crparerun ynpasne-
HUs npobsneMol OCHOBHbIE YCHIIUS HanpaBieHbl Ha CHIDKEHME SMUCCHM
NapHUKOBBIX ra3os, Mpexae Bcero yriekucnoro rasa. [Ipu ocymecrsne-
HUM CTpaTerud NpUcnocobneHus paspabaThiBalOTCA, HANpHMeEp, KOM-
TUIEKCHBIE MPOEKTHI 3aIlUThl KOHKPETHBIX NMPUOPEKHBIX 30H (CHCTEM) OT
pacTyllero ypoBHs MOpA.

OCHOBHO#1 IOKYMEHT, peryJ1pyIoiuii COTpYAHHYECTBO B 00MacTH U3-
MeHeHus winMara, — KoneeHuus OOH no u3mMeHeHHIO KJIMMarta, IpHHS-
Tas B uioHe 1992 r. B Puo-ne-XKanetipo Ha Kondepenuun OOH no okpy-
xarolei cpeae U pa3ButHio. KoHBeHuus cnexyioumM obpa3oM onpene-
JIRET TOHATHE “HM3MeHenue wiuMata”: “HsMeHeHue KJIMMaTa, KOTOpoe
TIPUTKUCBHIBACTCA NPAMO WM KOCBEHHO AEATEeNLHOCTH 4YenOoBeKa, W3Me-
HAOLIEeH cocTaB aTtMocdepsl 3eMiH, B JOMONHEHHE K €CTECTBEHHBIM KO-
nebaHuaM KiMMara, HabGmoJaeMbiM 3a MEpUOAbl BPEMEHH CPaBHHUMOM
nponospkutensHocTH”. OcHoBHas 3anaya Konsenuuu 3anmvcana B ee Cta-
Tbe 2. 310 “... cTabWIM3auus KOHUEHTPaLUii NapHUKOBBIX ra30B B aTMO-
cdepe Ha TakOM YPOBHE, KOTOpBI NpenoTBpaTHia Okl ONacHOE aHTPOTO-
reHHOe BMELUaTeNbCTBO B KJIMMAaTUYECKYIO CHCTEMY. OTOT ypOBEHb JOJI-
XeH ObITb JOCTUTHYT B MpeaesiaX BPeMEHH, He0OXOAHUMOro Il eCTecT-
BEHHOM ajanTalMi SKOCHCTEM K M3MEHEHHMSM KJIMMaTa, ¢ TeM, 4ToObl He
MOABEPrHYTh PHCKY NPOU3BOACTBO MPOJOBONLCTBHA M MO3BOJIUTH NpO-
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JIO/DKATh SKOHOMHUYECKOE Pa3BHTHE YCTOiuUMBLEIM oOpasoM.” B cootBer-
cTBuu ¢ KoHBeHMeH, CTpaHbl-y4aCTHHKH JOJDKHBI B3ATh Ha cebs 06s3a-
TENbCTBO MO COKPALIEHUIO IMUCCHH MAPHUKOBLIX ra3oB, H MPEXAe BCEro
YIJIEKHUCIIOTO rasa.

B pamkax KoHBeHUUM AEHCTBYIOT MEXaHW3MbI MEPErOBOPOB U KOH-
CYJIbTalLIMi, KOHKPETH3UPYIOLUUX BBIMOIHEHHe obwei 3anayn. MexaHus-
MOM BCECTOPOHHEro Hay4yHOro NMOHMUMaHHs NpobyieMbl U3MEHEHHUS KIIH-
Mara ¢ LeJblo pa3paboTKu pekOMeHnaluii Mo cTpaTteruu snsercs Mex-
npaButenbcTBeHHbIH KoMurer mo wsmenenmio kiuMmata (Intergovern-
mental Panel on Climate Change unu IPCC), o6weaunstommii mo MeHb-
el Mepe HECKOJIBKO COTeH BEAYIHX CHeLHalMcTOB MHpa. MexmpaBu-
TenbcTBeHHBIH KoMuTeT BhipabaThiBaeT peKOMEHIALMH MO CTPATErHH, HO
pelleHHs Bce K€ OCTAlOTCA 3a MPAaBHTENbCTBAMH, NMEPHOAHYECKH COOH-
patomumucs Ha KoHdepeHimu unenor KonpeHuuu.

Otuer MexnpasurenscTBeHHoro Komurera (1995 r.) ykassiBaer Ha
CIeAyIoOIMe [JIaBHEHIIME TPYAHOCTH NpoOIeMbl W3MEHEHHUs KIIMMara,
CTOsIIME Mepe]] MPaBHTEIbCTBAMH:

— IIpobnema conep>kUT MHOTO HeONpeleSeHHOCTeH, NMpHYeM OHH He-
H30EXHBI BCIIEACTBUE CIIOXKHOCTH NPODOJIEMEIL;

— YpoBeHb 3aTpar, WM Xe HEBOCMOJHUMBIX MOTepb, MOXET OBITh
OY€Hb BBICOK;

— [Nepuon nnaHUpoBaHHs YpE3BBIYAIHO MPOJOIKHUTENEH;

— CoBur BO BpeMEHH MEXIY SMHCCUAMM MAPHHKOBBIX Ta3OB U MX MO-
CIIEICTBUSIMH BECbMa BEJTHK;

— PernoHnanbHble BapuauMH MOCNEACTBHII OUEHb BEJIUKH, HO OYEHb
MJIOXO MpeAcKa3yeMbl;

— IIpo6nema MoxeT peluaTbcst TONBKO Ha r106aJbHOM YPOBHE H TOJNb-
KO MIpH yCIOBUH OOIIEMHPOBOrO COTPYAHUUECTRA, YTO HE TaK NIPOCTO;

— Heo6xonumo pa3pabaTbiBaTh CTpaTernu Mo OTHOLIEHHIO KO MHOTMM
MapHUKOBBIM ra3aM H a3po30JisaM.

V.3. Aezpacayun 030106020 cnos

MakcuMalibHast KOHLIEHTpALUA 030Ha COCpe0TOYEHa B Tponocdepe Ha
BeicoTax 15-30 KM, rie cyumecTByeT Tak Ha3bIBa€MBIF O30HOBBI CIIOM.
Ero Macca cTosib Maja, 4To NpH HOPMaJIbHOM, NPH3EMHOM JaB/IEHUH BECh
atMocepHbIit 030H oOpa3oBan 6bl cnoii Bcero 3 MM TonuMHOH. Jlns
CpaBHEHMS OTMETHM, YTO TOJILHHA Beeit aTMocdephl MPH 3THX YCIIOBUAX
paBHa 8,3 km.
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O30HOBBI# CIOH TOHbLUE B 3KBAaTOPHAIbHBIX paiOHax W TOJIIE B MO-
nsapHeIX. OH OTAMYaeTcs 3HA4MTENbHOH M3MEHYMBOCTBHIO BO BPEMEHH M
no TepputopuH (10 20%) BcneacTere kosieGaHUi CONMHEUHOH paAHaLMHU U
UMPKYJISALHH aTMOC(EPBI, YUTO MAaCKHPYeT aHTPONOreHHbIe BO3ACHCTBHS.

Jaxxe npu cTonb Manoii MOILHOCTH O30HOBBIH CJIOH B cTpatocdepe Hr-
paeT OYEHb BaXKHYIO POJib, 3aLIHLIAs JKHBbIE OpraHu3Mbl 3eMJIH OT Bpel-
HOTO W Aaxke ryOuTenbHOro Bo3AeicTBUs ynbsrpaduoneroBoit paguauuu
Connua (UV). O30H nornomaer ee >kectkyto yactb, UVC, ¢ anuHamu
BonH 100280 um (HaHoMeTpoB, wan 10° M) u Gonbuiyio HacTh MeHee
SHEepPru4HoM, Ho Takxe oracHoii UVB paaguauuu ¢ mnuHamu BoiH 280—
315 um. MeHee akTHBHas 4acTh CreKTpa yinbTpagHoNeToBOH paaHaLiu
(6onee pnunHoBonHOoBas yact, UVB u Bca UVA ¢ nnunamu Bond 315-
400 HM) 030HOM He abcopbupyeTcs M MPOHUKAET B Tporniocdepy.

Monekyna o3oHa (Os) cocTouT M3 Tpex aToMoB kHciopoga. O30H B
crparocdepe obpasyerca B pe3ynbTate (HOTOXUMHYECKON AMCCOLMALIUM
MOJIEKYJIIPHOIO KHCJIOPOAA MOA BO3JEHCTBHMEM COJIHEUHOH pajHalMH C
AnnHoH Bonubl MeHee 240 nm (AA < 240 nm). Orot npouecc obpasyer
J1BAa aTOMa KHCJIOPOAa, CHOBA COENHHSIOLIMXCA B MOJIEKYJy, H IB€ MOJle-
KyJibl 030Ha M3 TPEX MOJIEKYJ1 KHCJIOpoAa:

O,+hh ->0+0
2[0+0;+ M — O3+ M]

rae M — mobas monekyna (0ObIYHO a30Ta WIKH KHCJIOPOAA), YHOCALIAS U3
peaKiLH U3ObITOK 3HEPruH.

IMockonbky kucnopon B aTMocdepe NMpeACTaBlI€H MOYTH HCKIIOYM-
TesIbHO Kak O, , ACHO, YTO JO/KHBI CYLUECTBOBaTH MPOLIECCHI, PEKOHBEp-
THpYIOLIHE OCHOBHYIO YacTh O3 B O3 :

X+0;>X0+0,
O;+hh 5> 0+0,
0+X0 > X+0,

B utore 370#l cepur peakuui ABE MOJIeKYJibl 030Ha npeodbpasyloTcs B
TpH MoneKysl kuciopoaa. 3aech X u XO 3T0 aTOMBI HJIH MOJIEKYJIbI, Ka-
TaTH3MPYIOLLKE MpeBpalieHUe 030Ha B kucjaopold. 'onnaHackui reoxu-
muk [layns Kpytuen B 1970 r. nokasan, 4To B €CTECTBEHHbIX YCJIOBHAX
Haubonee BaXHBLIMH KaTajliMzaTopaMH sBisioTcs okcuabl aszota (NO u
NO,). B cBoto ouepesb, oHH 00pa3yloTcs BCJIEACTBHE OKHCIIEHHS HUTPH-
Ta kucnopoaa (N,O), NpOHCXOAsALIErO HA CylIe U B OKeaHax rjIaBHbIM 00-
pa3oM BCIIEACTBHE €CTECTBEHHbIX MHKPOOHOJOrHYECKUX MpPOLIECCOB Jie-
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HUTpUGHKALMK WM HUTpHuduKkauuu. Tponuyeckue sieca ABNAIOTCH Bax-
HBIM UCTOYHHKOM HMTPHTa KHCJIOPOJA.

HanoMHHM, 4TO HUTPHUT KUCIOPOAA 3TO TaKXKe W ra3s, OTIHYaloLHics
3aMeTHBIM NapHUKOBBIM 3¢ dexkToM. B HacTosiiee BpeMs AEATELHOCTD
yesioBeKa (MCMONb30BaHKUe a30THBIX yNoOpeHuii, CKUraHHe roproYMXx Mc-
KOMaeMbIX JUIS NpPOU3BOACTBA dHEpruH, npeobpa3zoBaHue JaHAagdTOB,
06BIYHO cONMpOBOXAaIONIeecs CKUraHueM 6uomaccel M mp.) obecneynBa-
et npumepHO 30—-40% OT eCTeCTBEHHON SMHUCCHUHM HUTPUTA KUCIOPOAa, U
3Ta 0JA MPOAOIDKAET YBEIMYUBATHCH.

C Bo3peHicTBHEM KeCTKOH YnbTpadHONeTOBOMH paaHallMK CBA3aHbl He-
u3neduMbie GOpPMBI paka KOKH, 6One3HH ria3, HapylleHHs WMMYHHOM
CHCTEMBI JIIo/IeH, HebnaronpHaTHble BO3AEHCTBUA Ha XKHU3HEAEATEIBHOCTD
IUTAaHKTOHA B OKe€aHe, CHH)KEHHE YpOoikas 3€pPHOBBIX M ApYrHe 3KOJIOoruye-
CKHe MOCNECTBUS.

IIpeanonaraercs, 4To >KU3Hb Ha 3eMJie BO3HHMKJIA rmocie o0pa3oBaHus B
aTMocdepe 3eMiH 030HOBOTO CJ10s, Koraa chOpMHUpPOBAlIach ee HaexkKHas
3amuTa. [IOHATHO MO3TOMY COBpeMeHHOe 6ecrnoKOMCTBO 32 COCTOSAHHE
030HOBOro cinof. OcHoBanusa Ui GecniokoiicTBa umerores. Eme B 1974 r.
amepukaHckue reoxumuku 1il.Poynana 1 M.Monuna npuiunim Kk BeiBOgy
0 TOM, 4TO BO3pacTatolliee MPOH3BOACTBO U NMPHMEHEHHUE XJopdTopyrie-
POZOB, paHee HE CYILECTBOBABLIMX B MpPHUpPOJAE, HEM3OEXKHO NMpHBENET K
nporpeccupyiouie ferpajaluy 030HOBOrO CIOS..

Cewmeiicteo  xsioppTop(6poM)yrneponos (XDVY) HacuuThiBaeT pan
CPaBHHUTENBHO HEOPOTHX CHHTE3WpYeMbIX BellecTB. Bonee pecsatka u3
HUX HAlUIM IIUPOKOEe NMPUMEHEeHHe Kak XnagoHocutenu (ppeoHsl) B xo-
JOAMIBHHMKAX H KOHAHLHOHEPaX BO3/yXa, a TAIOKE B KaYeCTBE PaCTBOPH-
Tened, neHoobGpa3oBarenel, pacneiHuTenei (a3po3oseit) B pasiHuUHBIX
obnactax uHayctpuu. XDV oTnHyaloTCs Majiol XUMHUYECKOH aKTHBHO-
CTBIO H MOTOMY BBICOKO#H MPOAOIKUTEIBHOCTBIO CYLIIECTBOBAHUS B aTMO-
cdepe. OTH CBOHCTBAa OKa3aMMCh BPEIHBIMH, KOTJa CTAJIO ACHO, YTO OHH
UrparoT pEellaroLIyIo poib B pa3pyLUEHHH 030HOBOTO CJIOS.

XnopdTopyrnepoabl npeacTaBAsiOT coboi rpynmy OpraHMYecKHMX Be-
IIEeCTB, B KOTOpHIX BCE aTOMbl BOAOPOJAa 3aMellleHbl Ha koMOWHauuio
aTOMOB XJiopa, ¢Topa H OpoMa. OHH ype3BBIYAHHO YCTOHUYUBBI B TPOMNO-
cdepe, U MOTOMY IO Mepe pocTa HX HMCTONb30BaHUA MPOHCXOAMWIO MO-
BBILICHHE MX KOHLIEHTPALMM CO CKOPOCTHIO 110 5—6% B roa. Co BpemeHeM
3TH ra3oo0pa3Hbie BelleCTBa Nepemelnarorcs B crparocgepy. Ha BeicoTe
0KOJ10 25 KM BecreAcTBHE OoJiee BHICOKOH, 4eM B NMPH3EMHOM CJIOE, WH-
TEHCUBHOCTH CONHEUYHOU paguauuid NMPOUCXOAUT MX pa3pyLUeHHe C Bbie-
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nenneM aroMoB xiopa (Cl) u monekyn moHokcuaa xsopa (ClO), koTopsie
ABJIAIOTCS 6oNee CHIBHBIMU KaTalM3aTOpaMH Mpoliecca pa3spyIieHHsT Mo-
JIEKyJ1 030Ha, YEM OKCH/IbI a30Ta:

Cl + O; » CIO + O,
ClO+ 0 > Cl + 0O,

Ipu 3TOM Mpouecce KaX/blii aTOM XJI0pa MOeT pa3pywuts 10° Mone-
Ky o30oHa. [lono6GHele peakuyy NpOUCXOAAT W NMPH YYaCTHH aTOMOB H CO-
eavHeHui 6poma.

TlpuBesieHHbIE BhILlE XHMHYECKHE PEAKLWH BECHMA CXEMATHUHO OTpa-
JKAKOT MPOLECC Jerpaaaluu o30HoBoro ciosa. Ha camom pene takas ne-
rpagauMs ecTh CIeICTBHE HECKOJIbKHX COTEH XHUMHUYECKHX peakuuil B aT-
mocdepe, YacTb KOTOpbIX MPOTEKaeT ¢ 3anaszipiBaHueM B 10-15 ner mo
CPaBHEHMIO CO BPEMEHEM MOCTYTUIEHH JaHHOTO BelleCTBa B aTMocdepy.

PacueTel AEMOHCTPHPYIOT BeCcbMa 3Ha4MTENbHbIE HeOJIAronpHATHBIE
NOCJIEAACTBHA AerpajallH 030HoBoro cjos. [IpeanonoxurensHo, norepu
030HA JOCTUTHYT 6—7 % OT ero nepBoOHa4aJibHOrO KOJMMYECTBa, YTo Oyaer
COOTBETCTBOBATh YBEJIHUEHHIO CPEAHETO IOJIOBOrO KOJIM4eCTBa GHONOTH-
4yeckH BpeaHOH yacty Y® paguauuu Ha 6-12 %. [loatomy okupaercs,
HanpumMmep, uto B CIIIA k cepeauHe cnenymwollero crojerus Oyner Ha
100000 Gonblue ciyuyaeB 3a0oneBaHHs PakOM KOXKH 1O CPAaBHEHHIO C
1960 r., a obiee AONOJHUTENBLHOE KOJIMUYECTBO 3a00JIEBLINX JOCTHIHET
TpeX MUJIJTMOHOB.

Ipenynpexxaenne Poynanaa u MonuHel O rpagylueM paspyLi€HHH
O30HOBOIO CJIOS C Cepbe3HEHIIHMH MOCIEACTBUAMH AJI YeJIOBEUeCTBa
XOTa W GbUIO 3aMeYeHO KaK CMNEeLMaIMCTaMM, TaK U NOJIUTHKaMH, HO He
BBI3BAJIO COJIMIOHBIX, COTMACOBaHHLIX HEHCTBUH HA MEXIAYHApOIHOM
ypoBHe. Bsano Tekin neperoBopbi O NMOArOTOBKE MEXAYHApOAHOH KOH-
BEHLIMH MO 3aLiMTE 030HOBOTO CJIOA, KOTOpas B KOHLE KOHLIOB Oblia 3a-
kmoueHa B Bene B 1985 r. BeHckas koHBeHUMs aBuiaach $akTHYECKH Je-
KJ1apauuei 0 HeoOXOAMMOCTH MEXAYHAPOAHOrO COTPYJHHYECTBA B OTOM
obnacrty, a He AeHCTBEHHBIM HHCTPYMEHTOM JJIS pelieHUs npobieMbl.

Opnuako B 1984 r. anrnuiickum uccneposarenem J.apmarHom Obina
obHapy>xeHa Haj AHTapKTHIO# 00nacTb, COM3MEpHMas CO BCEM KOHTH-
HEHTOM, IJIe COJiep>kaHHe 030Ha B aTMoc(epe B okTAOpe-Hoa6pe 6bi1o N0
40% Huxe, yem B cpeaneM (puc. 10). Ha kapre puc. 10 nokasansl Benu-
4uHbI 00wero 030Ha. DTO 03Hayalo yBelu4yeHue yyibTpaduoneToBoii pa-

JMaLMK, JOCTHraloWIEelH 3¢MHOM MOBEPXHOCTH, NPUOIH3UTENLHO B JECATD
pas.

140



udu u (s1oA1ge ) XEHE0IOA  XITHILEWdOH,,
eHOEO HUTEdIHANHON HOHdBWWAD suHaIaTadoed

St €l 1)
| 1

6 L S € 10

1/661 ewhay ,

! ] | |
(eqw) eHogo anHaLEEY aoHaUeuhdel

12661 BdoBLIQ V|

(W) ero2iag

-2

—91

02

ma

—2¢

(adgrwyio ) . 2dI9r HO8OHOEO,, HolHased

g eHO£0 uurediuomHON suHaIsradused — eaedu)) ‘kudemALroL OJOHX(] HOHOE
— eaorr) ‘pornmideiny TeH adodoonie @ eHOEO dHHEXAAT0D Q1 “dHd

-

Oby 09E 08C 00Z OZ}

i :
Lo )

BHOEO auHexdalo)

— T




Bcenencreue nearenbHocTH uenoBeka ¢ koHua 1960-x rr. no 1995 r.
O30HOBBIH cloii notepsn okono 5% Mmaccel. OXXHIAETCs, YTO MAKCHMYM
NOTephb cTpaTocepHOro 030Ha OyAeT JOCTHIHYT K KOHIy JTOrO BeKa, C
NOCJ/IEAYIOIHM TIOCTENMEHHBIM BOCCTAHOBJIEHHEM B TE€YEHHE MEpBOH MO-
noBuHbl XXI Beka B COOTBETCTBHM C obs3aTenbcTBaMu cTpaH no Kol-
BEHLHH M0 3aLATE 0O30HOBOTO CJIOf.

AHTapkTHYecKas “030HOBas Ablpa” GOpMHpPYETCS €XKEroJHo B CEHTHO-
pe-okTabpe. B HacTosilee BpeMs B OKTAOpe cpeqHee colepikaHue O30Ha
Ha 50-70% Menbiue, yeM B 1960-x rr. Bo Bpemsa pa3putus “apipbl” BeIH-
YHHA ynbTpadUONIeTOBON paaualMy B AHTapKTHIe Ha mupoTte 64° ro.m.
6osnplue ieTHero Mmakcumyma B Can-Jluero (KanudopHus) Ha wmpote 32°
c.u. MHBIMH cl0BaMM, aHTPOMOreHHOE pacrpejelieHHe 030Ha Hadano
NpeBaIMpOBaTh Haj €ro NMpUpOAHbIM pacrnpeneneHueM. I[lonobOHele, Me-
Hee ycToiuuBbie “ABIPHI” ObUTM OOHApY>KEHBI MO3JHEE U B APYrUX paii-
oHax Mupa. CTaTHCTHYECKH 3HaYMMBbIE MOTEpH obuero o3oHa Habmoaa-
IOTCS B CPEJHUX HIMpoTax oboux nosymiapuii. B skBaTopHaibHOM nosice
(20° c.mm. — 20° §o0.111.) 3HAYUTENBHOIO CHHXKEHHUS COIEP)KAHHA O30HA HE
OTMEUEHO.

OsoHoBas “Oplpa” Haj AHTapKTHOOH CTajla TPEBOXKHBIM CHIHAJIOM
obuennanerapHoro Hebnaronoay4us akochepsl, TpebyroLero cepre3Ho-
ro BHHMaHHs BCEX CTPaH MHpa.

ITosToMy Bckope, B 1988 r., 6611 moanucan MoHpeasCKuii POTOKOIN
Kk KoHBeHLMM Mo 3auiuTe 030HOBOrO CJiOs, MPEeAyCMATPHBAIOLIHHA MOCTe-
MEHHOE COKpaLleHHE MPOM3BOACTBA H ynoTpebiieHus xiopdropyriepo-
10B. 310 ObIN NMEpBBIA MPUMEpP TAKOro MEXIYHAPOJHOTO COTPYAHHYECT-
Ba, KOTOPOE HaMpaBJIEHO Ha peiieHue Oynyuueil, TONbKO elle BO3HUKAIO-
el MNpUPOJHO-aHTpOMOreHHoH mnpoGnembl. Takoe COTPYAHU4ECTBO
NpearnoaraeT U 3HauuTeNbHble SKOHOMHYECKHE BJIOXKEHHS, TIOTOMY YTO
JNEeUCTBUS MO 3aLIMTE O30HOBOTO CJIOA O3HAYAIOT TAKKE MEePEeCTPOMKY
MHOTHX TEXHOJIOTHYECKHUX MPOLECCOB, NMPH KOTOPHIX HCMOIB3YIOTCH
XPV.

B nanpHeiiisem, nocie MoHpeans, NPUHUMAIKCh JOTNOTHUTEIBHbIE
MeXIyHapoHble PELIEHHs, CBA3aHHbIE ¢ elle Oosee OBICTPbIM COKpalle-
HHEM MPOHM3BOACTBA XJIOPTOPYIrIEepoaOB. OTH XHMHYECKHE BELIECTBa
OTJIMYAIOTCA, OJIHAKO, NPOAO/DKHMTENIBHBIM CyLIECTBOBaHHEM B aTMmocde-
pe, U MO3TOMy Ja)ke NMpu coOMI0NEHHH BCEMH CTpPaHaMH BCeX MPUHATBIX
06s3aTensCTB MpobremMa yrpos3sl COCTOSHUIO 030HOBOTO ciost 6yAeT cy-
LLECTBOBATH 110 KpaiiHeil Mepe B TedeHHe HECKOJIBKHX JECATUIIETHA.
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Bcenencreue aHTpONOreHHON JEATENBHOCTH, B HHXKHHMX CIOSX arMo-
cheppl HaKarUIMBaeTCs TpONocQepHbifi 030H, 3HAYMTENbHBIN 3arpssHu-
Tenb arMocdepbl M aKkTUBHBINA MapHUKOBLIA ra3. Ero teppuropuanbHoe
pacrnpeneneHse O4eHb H3MEHYMBO, a Macca cocrtaBaser He Gosiee 10%
Macchl crpatocdepHoro o3oHa. [lox Bo3aeiicTBHeM CONHEYHOH pagHaLMK
OKCHABI a30Ta, BbIAENACMblE ITIaBHBIM 00pa3oM aBTOMOOMJIBHBIM TpaHC-
NOpPTOM, pacmajaloTcs ¢ BblAeneHHeM o3oHa. O6pa3syerca Tak Ha3biBae-
MbiH OTOXHUMHYECKHI CMOT, ONMACHBIH 11 3JOPOBbs YEJIOBEKA W HAHO-
CAIMIA CepbE3HBIH yliepd pacTeHUsAM, B TOM YHCIIE CEJIBCKOXO3AHCTBEH-
HBEIM KYJIbTYpaM. JTO sBJIeHHe NMpPOsABWIOCH YXe B cepeauHe 1940-x rr. B
Jloc-Anmxenece, rae XKU3Hb M10JeH Obljla NpakTHYECKH HEeBO3MOXKHa Oe3
JIMYHOTO AaBTOMOOWILHOIO TPaHCHOPTA, a OOLIECTBEHHOrO TPAHCNOPTa He
CYLLECTBOBAIIO.

HUccrenosanus npobaeMbl 030HOBOTO CJIOS TIONYYHIH 3aCNTy>KEHHO BbI-
cokylo oueHky. B 1995r. lllepsyn Poynann, Mapuo Monuna u Ilayne
KpyTueH 3a uccnenoBaHus XHMHYECKHX NMPOLIECCOB B dKoc(epe, CBA3aH-
HBIX C 030HOBEIM ciloeM, Obiu ynoctoensl HobGeneBckoit npeMuu no xu-
muu. Ot0 nepBas HobeneBckas nmpemus 3a uccnenoBaHus npobnem reo-
3KOJIOTHH.

V.4. Acuoupuxayun 3xocghepst u kucrommsie ocaoku

Acuaudukauus — 3TO aHTPOMOreHHBI NPUPOAHBIA NMpouecc MoBbiLle-
HHUS KMCJIOTHOH peaKkLMH KOMIOHEHTOB 3Koc(epsbl, nmpexae BCero atMmo-
cdepsl, ruapocdepbl U negocdepsl, a Takke U YCHIECHHsS BO3AeHCTBHS
MOBBIIIEHHON KHUCIIOTHOCTH Ha JpyrHe MpUpoAHble ABieHHus. KucnorHbie
OCaJIKH M3BECTHBI €lll€ C CepeMHbl MPOLIJIOro Beka, KOoraa B OKpeCTHO-
ctax Manuectepa (AHrnus) Pobept AHryc CMHT H3MEpHII KHCJIOTHOCTD
aTMoCdepHbIX OCaZIkOB U B pe3yJIbTaTe H3MEPEHHH Ha3BaJl UX KHCJIOTHbI-
MH n0XaAMHU,. 3ateM, 6onee 50 et ToMy Ha3ana, B CkaHOMHABUW BO3HHK-
na npoGnema acuaWpMKalKKH BHYTPEHHMX BOJ CyluH, B OCOOEHHOCTH
o3ep. B nocneayioiuve rofst crano Gonbliie M3BECTHO O BO3AEHCTBHH KH-
CJIOTHBIX KOMIIOHEHTOB HAa YXYALIEHHE COCTOSHHUA [OYB WU O BIHMSHWH
YBEMYMBAIOLLENHCH KHCJIOTHOCTH Ha GHONOrMYECKHe KOMIIOHEHTDI JIaH/-
wadTtoB cymu. ONHOBPEMEHHO YBENHYMBAIUCH, H €we OyAyT pacTu
MIOIAAH MHMpPa, TIOABEPHKEHHbIE MPOLECCY MOBBILEHHA KHCJIOTHOCTH.
Tak noKanbHOE fABJIEHHE KUCJOTHBIX OCaJIKOB B HEGOMBLIOM CTapornpo-
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MBILIEHHOM paiioHe AHIJIMM MpeBpaTHNOCh B Mio6alibHylo npobnemy
acuauduUKanuu.

B ecTecTBeHHBIX YCIOBHAX aTMocdepHble ocafiki 0ObIMHO UMEIOT HEH-
TPabHYIO WIH c1abo KUCIYIO peakLuio, TO eCTh N0Ka3aTelb HX KUCIOT-
HocTH/ wenoyHocTH obbiuHo Menblie 7,0 (pH<7). B npucyrcTBuU yriieKu-
cyoro rasa u npu temneparype 20°C moxkaesas Boja umeet pH paBHbiit
5,6. B npucyTcTBUH APYrHX NPUPOAHBIX ra3oB pH HoXxAeBOi BOIBI CHIDKA-
ercs npumepHo Ao 5,0. OaHaKO YacTo ciiydyaeTcs BhinajeHue armochepHbIx
0CaJIKOB, MIMEIOLLHMX 3Ha4YMTENbHO Oosiee Kucylo peakuuio. KucinoTHas pe-
akius ocagkoB Moxer ObiTh B 10 pa3 Gonbie (To ectb pH = 4), u naxe
BpEMEHaMH, B OYEHb 3arpA3HECHHBIX paiioHax, poctvrath 3,5. [IpunsTo,
4TO KHCJIOTHBIE OCaAKH (WIH “KHUCIIOTHBIE A0XKAN™) 9TQ ocaaku ¢ pH<S.

KucnoTHele ocanku GBIBAIOT ABYX THIOB: CyXHe, OOBIYHO BHINAMAIO-
IHe HeBalieKe OT UCTOYHHMKA WX MOCTYMJIEHHS B aTMOCcdepy, H BlIaKHBIE
(moxab, CHEr W Mp.), pacnpoCTpPaHAOIHMecS Ha OoNblIME PacCTOSHHS,
COM3MEpHUMBIE C pa3sMepaMH KOHTHHEHTOB, H MOTOMY 3a4acTyio IpeBpa-
watomue npodaeMy KHCIOTHBIX OCaZiKOB B MEXIYHAPOIHYIO.

OCHOBHBIE KOMIIOHEHTbI KMCJIOTHBIX OCaJIKOB — a3P0O30JIH OKCHAOB Ce-
pb! 1 a3ota (SO U NOy), KOTOpbIE NPH B3aUMOAEHCTBUH € aTMOCHEPHOM,
THApPOC(EPHOHA WIIM MOYBEHHOH Bnarofl oOpasyloT CEpHyI0, a30THYIO H
apyrue kucnorsl. AMmuak (NHs) — eme oiHH OCHOBHOM KOMIIOHEHT KH-
CJIOTHBIX OCAJKOB.

KucnoTHble ocaaky MMEIOT KaKk €CTECTBEHHOE, TaK U aHTPONOreHHOe
npoucxoxkaeHue. OCHOBHbIE NPUPOAHBIE HCTOYHHUKH — U3BEPIKEHHS BYJI-
KaHOB, JIECHbIE Moxkapsl, Aednsauus nous u aAp. McrouHnkamu aHTpOIIO-
FeHHBIX KMCJIOTHBIX OCAJIKOB SIBJISIOTCS MPOLECChl CXKUIAHHA FOPIOYMX
UCKOMAaeMbIX, I1aBHbIM 00pa3oM yriis, B TEIUIOBBIX 3JIEKTPOCTAHLUAX, B
KOTENbHBIX, B METAJUTypruu, HepTeXHMHUYEeCKOH NPOMBINIEHHOCTH, Ha
TpaHcnopte W np. Iloka OCHOBHBIM HCTOYHHKOM 3HEPrHH OCTAlOTCA IoO-
ploYHe MCKOMAaeMble, B LETIOM I MHpPa 10/ aHTPOTNOFeHHBIX HCTOYHM-
KOB OyJeT HEYKJIOHHO YBEJIMYHBATHCA, YXYALLIAas COCTOSHHE aTMOC(epsl,
a uepe3 Hee U dKkocdepsi B LenoM. HanmoMHUM, 4TO TEIUIOBas SHepreTHKa —
TaKkKe U UCTOYHHMK 3MHCCHH YIJIEKHCIIOro rasa, riiaBHOTO (hakropa rio-
6anbHOro H3MEHEHHs KJIMMaTa.

B HacrosLiee BpeMs aHTPOINOreHHast SMUCCHS KMCIOTHBIX COeIMHEHHIA
LU MMpa B LISJIOM NPEBBIIAET UX CYMMAapHbIEC €CTeCTBEHHbIE BLIOPOCH!, a
B CeBepHOM mosylapHu 3T0 CooTHomeHue gocturaet 90:10. B 1990 r.
aHTpPONOreHHast 3MUCCHS AUOKCHIA cepbl B aTMocdepy BTPOe MpeBsbiiaa
npupoAHbie BbIOpockl (COOTBETCTBEHHO 75 M 25 TeparpamMMm B ron).
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OMHCCHA a30Ta TOJIBKO BCJIEICTBUE CKHTaHHMA FOPIOYMX UCKOMaeMbix 00-
jiee 4eM BJIBOE MPEBBICHIIa OCHOBHBIE NMPHPOAHbIE BBIOGPOCHI.

Jpyroii HCTOYHHMK KHMCJIOTHBIX COEAMHEHHUH — ceslbckoe Xo3sgicTBO. B
HacTosLlee BpeMs ecTecCTBeHHas (uKkcalus COeMHEHUH a30Ta B MpoLec-
ce MOCTPOEHHA PACTUTENIBHOW MacChl yXe HEe B COCTOSHHM 00eCneudTh
noTpeOHOCTH 3eMienends B 3ToM O6uoreHHoM sniemeHte. Ilpuxoaurcs
YBEJIMYHBATh HCIIONb30BaHHE a30THBIX YAOOpEHHH M pacluMpsTh IUIoLa-
au moji 6060BBIMM M PHCOM, TOCKONIbKY 3TH KyNbTyphl 06MaaloT a3oT-
¢ukcupyomUMH cBoiicTBaMd. YacTh a30THBIX COEAMHEHHWH IPH 3TOM
YXOMIUT B OKPY>KaIOLIYIO CpesLy.

Bcenencteue WMpPOKOro HMCMNoNb30BaHHS HCKOMAaeMoro Tomiavea B EB-
pone U CeBepHOH AMepHKe, 3TH TEPPUTOPHH BLIOPACHIBAIOT B aTMOCheEpy
okono 70% obmemMupoBoro o6bemMa BeLIECTB, 06pa3yloLIMX aHTPONOreH-
Hbl€ KHCJIOTHbBIE OCAJIKH, TIPH HACENIeHUH, COCTABIIIOWEM Tobko 14 %
HaceneHds MHpa. OcCHOBHble O6JACTH pacnpoCTPaHEHHs KHCIOTHBIX
ocaikoB — NpoMbilIeHHbIe paiioHs! (CeBepHas AMmepHka, 3anagHas EB-
pona, Snonus, Kopes u Kuraii, npombitnesssie y3nsl B Poccun, ot-
JeNbHBIE TIATHA B pa3BUBaloOLIMXCA CTpaHax). Jlonsd pa3sBHBarOLIMXCA
CTpaH B paclpoCTPaHEHUH KHCIJIOTHBIX OCA/IKOB MOCTOSHHO HAapacTaeT W
Oyner eie yBeJIMYMBaThCA. B 0cOOEHHOCTH 3aMeTHBIM OyAeT yCHIIeHHE
acuauduKauuu B A3HH.

Puc. 11 ueTko WLTIOCTPUPYET POCT CPEAHETOOBOrO COAEPIKAHUSA CYJIb-
¢aroB B aTMOochepHBIX ocajkax Haa Espomnof.

Ilo coctosuuio va Hauano 1990 rr., Bkjiaa Poccun B rnobansHyio
3MHCCHIO JHOKCHAA cepbl cocTaBuser 12%, okcunoB a3zora — 6%. Bxian
CHIA cocraBnser cooTBercTBeHHO 21% 1 20%. CyMmapHoe nocryruie-
HHE OKCHUIOB a30Ta Ha eauuuly nmnowanu CIIA B 11 pa3 Gonbiue, yeM B
Poccun, a auokcupa cepsl — B TpU pa3a. ITH UHPPLI HE FOBOPAT O XOPO-
el 3KoNoruyeckoi cutyauuy B PoccHH, OHH JIMIUB YKa3bIBAalOT Ha TO,
YTO 3KOJIOTHYECKas Harpyska no KMCJIOTHbIM BbinaaeHusaM B CLUA otHo-
CHTENBHO BhILLE, YEM B Hallei CTpaHe.

Ha teppuropuu Poccuu ¢poHOBOE 3arpsa3HeHHe OKCHIAMH cepbl U a30Ta
OTMEYaeTcs MPaKTHYECKH MOBCEMECTHO, B ocobeHHocTH B EBponeiickoii
yacti Poccuu. Jlo Hayana 3KOHOMHMYECKOH NEMPECCHH CpPelHAS 3a rof
BeJIMYMHA BhINafeHus cepbl Ha EBponeiickoit yactu Poccun cocrasnsna 1
T/kM?, asoTa — 0,6 T/xm’. [Ipu 3TOM okoo 20% npHHOCHIOCH M3 EBponb
yepe3 3anaaHyio rpanuiy CCCP. BenencrBue 3KOHOMHYECKOH Jenpec-
CHH, K 1993 r. BeinajieHus cepbl Ha TeppUTOpHH Poccuu cokpaTHUIMCh Ha
27%, azota Ha 11%. OgHAaKO COXPaHWIMCH 3HA4YHMTE/IbHBIE TEPPUTOPHH C
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TOBBIIIEHHBIM YPOBHEM KHCIIOTHOCTH OCajikoB (3amaj u ueHtp EBponeii-
ckoit yactu Poccuu, Ypan, Konbsckuit nonyocrpos, Ky36ace u ap.). BHy-
TPH 3TUX TEPPHTOPHII UMEIOTCA 3HAYUTENbHbIE TUTOLA/H, A€ BbINAJaeT
6onee 3 T cepbl (10 5 T) u 1 T a3ota Ha 1 kM® B roa. B Poccuu BechMa Be-
JIMKa 3MHUCCHA MBUIEBBIX YaCTHL, HIPAIOLIMX POJIb AAep KOHAEHCALMH NPH
o6pa3oBaHuH cynb(aTHBIX a3po30Jieif, TO €CTb, MO CYTH JieNa, CEPHOH KH-
CJIOTHI.

Tak ke Kak H3MEHEHHE KIIHMAaTa TECHO B3aHMOCBA3aHO C aHTPOIOreH-
HEIMH BO3JEHCTBUAMHU Ha robanbHeiit GHOreOXHMHUYECKHH LMK Yriepo-
[la, TaK KHCJIOTHBIE OCAIKH U acUIU(UKALIUA — 3TO NMPOABJICHHE aHTPOIO-
FeHHBIX HM3MEHEHHH I06anbHBIX GHOreOXHMHYECKHX LHMKIOB a30Ta W
cephl.

BeposaTHO, a30THBIH LMK, TaKXKE KaK U CEPHbIii, H3MEHEH YENIOBEKOM B
Haubonbieit creneHu. JlearebHOCTh YesIOBeKa BKIIOYAET B ro0albHbIH
LMK a30Ta okoJio 140 Teparpamm (MJIH. TOHH) a3oTa B roa. Oto 6onbiie,
4eM CyMMapHO€ MOCTYIUIEHHE M3 €CTECTBEHHBIX MCTOYHHMKOB. [IpH 3TOM
80 Tr BO3HHKAacT B BHAE MPOU3BOAMMBIX MPOMBIIUIEHHOCTBIO a30THBIX
yno6penuii, 40 Tr o6pasyercs BciaeacTBre NoceBoB 6000BbIX U puca U 20
TT' BCICACTBHE COKUTaHMA rOPIOYMX MCKOMAEMBIX B Mpoliecce MPOM3BOI-
cTBa 3HEepruv. M3 sroro konuyectBa npubnusurensHo 80 Tr BriGpacsiBa-
erca B atMocdepy. M3 nocrynatomux B atMocdepy 80 Tr N/rox Ha KoH-
THHEHTHI Bbinazaet okonio 60 tr N/roa, u okono 20 tr N/roa otnaraercs
Ha MOBEPXHOCTh OKeaHOB. [ToGepexxss Mopeli MOMy4aloT CO CTOKOM peK
ewe 40 1r N/roz.

Takum o6pa3om, u3 140 tr N/roa ¢opmupyiomerocs atMochepHOro
a30Ta okeaHsl nosy4arot okosio 60 Tr N/roa. Bonee Bricokoe coaepikaHue
a30Ta OTMEYacTCs B NPHOPEXKHBIX 30HAX MOpEil yMEepeHHOro mnosca, 4ro
NPHBOJHT K Pa3BHTHIO MHKPOCKONIHYECKHX BOAOPOCIIEH, C BOSHHKAIOLIMM
UHOTrAa OYpHBIM WX LBETEHUEM, 32 KOTOPHIM ClEAyeT pa3lio)KeH’e BOAo-
pociieii ¢ HHOT/Ia MOJIHBIM TOTJIOIEHHEM M3 BOABI PaCTBOPEHHOT'O KHCJIO-
pona. K stoMy sBieHHIO, Ha3bIBaeMOMY 3BTPO(HKALIUA, MBI €LIE BEpPHEM-
cs B IJ1aBe, MOCBALIEHHOH ruapocdepe.

IMopasnsromas yacte ocratomuxcad 80 Tr N/rog akkymynupyercs Ha
KOHTHHEHTAX, 3aMETHO BJIMAA Ha nmpouecchl Ha cywe. Hanpumep, seca Bo
MHOTHX 4acCTAX MHpa MONy4aroT (GaKTHYECKH JOMONHHUTENIbHOE KOJHue-
CTBO a30THBIX YROOpEHHit ¢ HEM3BECTHBIMH MOKa MOCAEACTBHAMH, B Ya-
CTHOCTH, 11 HaKOIUIEHHWS WM pacxoaoBaHHA Guomacchi (TO ecThb yriie-
pona). Hapsny ¢ 3THM, a30THble COeJMHEHHA Ha Cylle pacmajaloTcs B
npouecce AeHHTpUHKauuH, U obpasyroumiica raz (N;) nmomnagaer cHoBa
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B aTrMocdepy. OTHOCHTENILHO TOYHbIE BENWYHHBI U COOTHOLLIEHHS aHTpPO-
TIOTEHHOM AKKYMYJIALMK a30Ta U JEHUTPUPHKALIUM TI0KA HEU3BECTHBI.

AHTpONOreHHplH 061eMHpOBO#i NOTOK cepbl cocTapigeT okono 150 Tr
(MaH. TOHH) B roA. [ 1aBHas npyUuMHa SMUCCHH — COKUTaHHE FOPIOYHX MC-
KONaeMbIX, OOBIYHO HMMEIOLIMX 3aMETHble MPHMECH CEphl, B Mpouecce
npousBoAcTBa 3Hepruu. U3 armocdepsl cepa NpUMEPHO B OIMHAKOBBIX
obbeMax mMomajaeT Ha cymly M okeaHbl. YacTh, monajaiouias Ha cyiny,
WM B3aUMOJEMCTBYET C NOYBaMU W PAaCTUTENBHOCTBIO, WIIH CMbIBAETCA B
okeaH. OLIEHKH aHTPOIOreHHOro CTOKa Cepbl B OKeaHbl pa3jinyaroTcs
Basoe (50-90 tr S/ron).

AHTpOMNOreHHble COEAMHEHHs a30Ta W Cepbl MOBLIIAIOT, UHOrAA 3Ha-
YUTEJIBHO, CTENEeHb KHCIOTHOCTH aTMocdepbl U 3KOCHCTEM. OTO IMpPUBO-
JUT K 3HAYUTENbHBIM M3MEHEHHAM COCTOSIHHMSA MOYB, JIECOB, MOA3EMHBIX
BOJ, 03€p, peK, a Takke HeGNaronpuATHO BO3JEHCTBYET HA HHXKEHEPHBIE
COOpYIKEHHS.

HakomnjieHHe aHTPOMOreHHo#H cepbl M a30Ta B 3Koc(epe He TOJNBKO
NPHBOAMT K 3HAYWTENBHOM M LUIMPOKO PacNlpoCTpaHEHHOM acuavduka-
LMK, HO TAKXKE BO BCE YCHIMBAIOLIEHCS CTENEHH BJIMAET Ha PafMaLiOH-
Hbili GanaHc 3emnu, rnoGanbHblil GanaHc NUTaTENbHBIX BewecTB (Guo-
F€HOB) H OKHMCJIAIOILYIO CIIOCOGHOCTD Tporocdepbl.

IIpH OlEHKE pealbHOrO BO3AEHCTBUA KHMCJOTHBIX OCAJKOB HA JIaHJ-
wadThl U UX KOMITOHEHTbI HEOOXOMMO CPaBHHBATh BENMYHMHBI OCAJIKOB C
6ydepHoii cnocobHoCThIO NOYB U NO4BoOGpasyoMx nopoa. B uenom B
30HaX HEAOCTATOYHOrO YBJIAYKHEHHS KMCJIOTHBIE OCaKH HEHTPAIU3YIOTCH
M MOTOMY cepbe3HOi mpoGnembl He mpeactaBastoT. HaoGoporT, B 30Hax
M30bITOYHOTO YyBIaXHEHHA, B ocobeHHoctd Ha Kananckom u ®enno-
CKaHIMHABCKOM KPHCTAIJIMYECKHX LIMTaX, BO3ACHCTBME KHCJIOTHbBIX
OCaJKOB Ha MOYBbI, Jl€Ca, BOAHbIC OOBEKTHI CKasbiBaeTCs Haubonee He-
OnaronpuaTHbiM o6pasom (puc. 12).

KHCcioTHBIE OCafiky UrpaloT pellialolilyl0 pojiib B PE3KOM YBEIHMYECHHH
MOABMKHOCTH B JIaHAWADTE AMIOMHHUSA, BBICOKOTOKCHYHOTO I JKHMBBIX
cyuiecTs. Hwkecnenyrolas ueno4yka, Ha nepBblii B3rnsj, He CBA3aHHBIX
COOBITHIi NMPUBOAMT K BHE3aMHOMY BBIMBIBAHHIO ANIOMHHHMA M3 MOYB
BCJIEACTBHE MEIJIEHHOTO M MOCTENEHHOro usmeHeHns GydepHoii crnocob-
HOCTH TNOYB CHHXATh KUCJIOTHOCTD:

a) B ecrecTBeHHOM COCTOSIHMM ATIOMHHWIA B JIECHBIX 1104BaX HEMO-
BHKeH, ecnu pH noursl npesbilaer 4,2. Ero noABHXHOCTL PE3KO YBE/H-
yuaercs, korna pH craHoBurcs MeHbLue 4,2.
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6) ATmMocdepHble ocaakH HaYMHAIOT MOAKHCIATH MOYBbI, HO IMPOLIECC
3ameJJieH, MOTOMY YTO MOYBBI COAEPXKAT OCHOBHbIE KATHOHBI, HIPalOLIHE
6ydepHyto posib B CHHIKEHHH KHCIIOTHOCTH.

B) OnHako, kak Toabko OydepHas criocoGHOCTh NMOYB H3PAacXOMOBaHa,
pH nous pe3ko cHuKaeTcs.

r) [Ipu noporogoii BennuuHe pH paBHoi#t 4,2 anOMUHHIT HAUHHAET BbI-
MBIBaThCSA W3 MOYBHI, NMONagaer B ruaporpadHuecKyio CeTh, HaKaIUIMBa-
ACh B BOJIE 03€p.

n) Ilposensarorcs HeOnaronpusTHbIE NMOCNEACTBUS, Takue Kak rubens
pb10bI MM yiepb necy.

IMoussl ¢ HU3KOMH nepBoHauanbHOH GydepHO# crnocobHOCTEIO, MOTy-
YajouIe K TOMy K€ 3HaYUTelbHOE KOIMYECTBO KMCIIOTHBIX OCaJIKOB, ObI-
CTpee acHIU(ULMPYIOTCA W OTAAIOT AFOMMHHI 1O CPAaBHEHHIO C MOYBa-
MH, OTJIMHAIOIHMHCA BbICOKO# GycdepHoli cniocobHOCTRIO H (MIH) NoTy-
YalOlMMH MEHbLIEe KMCIOTHBIX BbinageHuil. BoccraHoBneHue GydepHoit
CNOCOGHOCTH MOYB MPOUCXOAMT 6Gnaronaps BHIBETPHBAHHMIO FOPHBIX IO-
PO, COAEPIKALIMX OCHOBHbIE HOHBI, HEHTpAIH3YIOLHE KUCIOTHOCTh. Ho
B palOHaX CO 3HAYUTC/IbHBIMH KHUCJIOTHBIMH OCaJIkaMH CKOPOCTBH BBIBET-
pHBaHHA HE MOCMEBAET 32 CKOPOCThIO acHAN(HKALMH.

Jlecusie moussl LlenTpanbHoi u 3anagHoit Erponsl (I'epmanus, [Tonb-
wa, Yewckas Pecrry6nuka, Cnosakus, Hugepnanasl, bensrus, AHrda u
Ip.) OTJIMYAIHUCh BBHICOKOH MOTEHLHANBHON CMOCOGHOCTBIO MPOTHBOCTO-
ATb acuaudukauun. OQHaKO OHM MOABEPraMCh BO3AEHCTBHMIO KHCIIOT-
HBIX OCa/IkOB C Hayajla MpPOMBILUICHHOH PEBOJIIOLIMH, TO €CTh B TeYeHHE
200 ner, notepsnu 6ydepHyr0 CrMOCOGHOCT M TMpPENpPACHONOXKEHBI K
naneHeiimeii acuaqudrkamu,

OKOCHCTEMBI, PaCMONOKEHHbIE Ha KPUCTAUTMYECKUX HIMTAX, OTJIHYa-
IOTCS MOBBILIEHHOH KHCIIOTHOM peakuuneil U HU3Ko# GydepHocTsio. ITou-
Bbl CKaHIWHABHH, HMeIOLIHE HH3KYIO OydepHyro crnocoGHOCTh, acCHIOH-
¢uuupoBaninck paHblie mnous lleHtpansHoit EBponbl, HecMOTps Ha
MEHBLLYIO KHCJIOTHYIO Harpysky.

IIpn orHOCHMTENEHO HEGONBILIOM YPOBHE 3arpA3HEHHsS BO3AyXa BBICO-
KHE M CBEPXBBICOKHE TPYObl TEMNIOBBIX NIEKTPOCTAHLHIA U MPOMBILLIEH-
HbIX MPEANPHATHI CNOCOGCTBYIOT AUCNIEPCHH MOJUTIOTAHTOB U CHIIKEHHIO
KOHLIEHTPALMK 3arpA3HSIOIMX BELIECTB BOJIM3M MCTOYHMKA BBIOPOCOB.
OnHako OHHM He pelaloT npobneMy npH GONBILON MIOTHOCTH HCTOYHH-
kOB 3arps3HeHus. K ToMy jxe BbicOkHe TPYObl CMOCOOGCTBYIOT pa3sHOCY
KHCJIOTHBIX OCaAAKOB Ha Gosblune paccTosHuA. Takum o6pazom npobnema
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W3 JIOKaJIbHON MpeBpaTHNach B PErHOHANIbHYIO, TPEOYIOLLYIO MEXAyHa-
POHOro COTPYHHUYECTBA.

ITockonbKy riaBHbIH aHTPONOre€HHBIH HCTOYHHK KHCJIOTHBIX OCAIKOB —
TeIUIOBast SHEPreTHKA, TO OCHOBHOM IMyTh KOHTPOJIS KHCIOTHBIX OCAaAKOB —
CHIDKEHHE SMHCCHH OKCHIOB CEphbl M a30Ta MOCPEICTBOM TaKHX TEXHOJIO-
FHYECKUX MPHEMOB KaK KCMOJb30BaHHE MEHEE 3arpA3HAIOLIEro TOIUIMBA
6naronaps MpPOMBIBKE M3MENBYEHHOrO YIJIA MEped €ro COKMraHHeM, Mo-
HIDKEHHE TEMIEPATYPhl COKMIaHHS YIJis, H3BJICHUEHHE CEPbl H3 OTXOMALIMX
razoB U T.n. OfHaKO BCE 3TH MPUEMBb! MOBBILIAIOT CTOMMOCTb MPOW3BOAM-
Mol 3Hepruu. JIpyroii, NnpMHUMNHAIBHO MHOH MyTh — 3KOHOMMSA B HC-
MOJIb30BAHHM SHEPruHu.

ITockonbKy KHCIOTHBIE OCAAKH NMEPEHOCATCA Ha 3HA4YMTENIbHBIE pac-
CTOSIHMSA, BO3HHKAEeT HEOOXOAMMOCTb B MEXXAYHAPOAHOM COTPYAHHUYECTBE
B 3Toii o6sacTu. C 3T0ii Lensio B 1979 r. 3akitoueHa eBponeiickas (C y4a-
ctieM CHIA u Kananer) KoHBeHUHA NO TpaHCrpaHHYHOMY MEpEHOCy 3a-
IpA3HEHHI BO3JyXa, K KOTOpOH BNOCJIEACTBUM no0OaBWiICSA paa MPOTOKO-
JIOB MO COKpAILCHHIO 3MHCCHH OKCHJAOB cepbl M a3oTta. B mpouecce BbI-
nonHeHuss KOHBEHLIMH ROCTHTHYTbI 3HAYUTENIbHbIE YCTIEXH B CHH)KEHHH
acuauukauun. B Gonbiieii cTeneHy ycrnexu OTHOCATCA K COeAMHEHUAM
cepbl, B MEHBIUEH — K COEAHHEHHAM a30Ta.

V.5. JIokanwvnoe 3azpazHenue 6030yxa

Boime yxe roBOPHJIOCH, YTO I€O3IKOJOTHYECKHE MpOGneMbl MOTYT
MMeTh WIH ro0anbHblH, WM yYHUBepcanbHbIi Xxapakrtep. IlepBbie oxBa-
TBHIBAIOT BCIO 3€MJIIO MM, 1O KpaliHel Mepe, UMEIOT pa3Mepbl, COU3MEpPH-
MbI€ C OKE€aHaMH WX KOHTHHEHTaMH. BTopbie MHOroKkpaTHO MOBTOPAIOT-
Csi BO MHOTHX TOYKaX WIH HeOONbIIMX TEPPUTOPHAX MHpa. 3arps3HeHue
BO3yXxa — MnpuMep mnpobiieMbl yYHHBEpCaJbHOM, BCTpevarouleiics Kak
4pe3BbIYaifHO cepbe3Has JIOKajibHas npobiieMa BO MHOTHX MECTaX MHpa.

®oHOBOE 3arpA3HEHHE BO3LyXa OXBaThIBaeT TUIOLIAAH, COH3MEPHMBIE C
IIOLAIbI0 KOHTHHEHTOB WK Bcero Mupa. OHO CBSi3aHO C MOJUTIOTaHTa-
MH, OTJIHYAIOIMMHUCA OTHOCHTENBHO MPOJO/KHTENIBHBIM BPEMEHEM JKH3-
HM B aTMocdepe. K HUM OTHOCATCA MapHHKOBBIE rasbl, OKCHIbI a30Ta H
cepbl M HEKOTOpbie JpyrHe BeliecTBa. POCT MX KOHUEHTpalLMH B aTMO-
cdepe CBHIETENLCTBYET O TOM, HTO €CTECTBEHHbIH 3KONOrH4ECKHi Ga-
NIaHC HapylleH M NMpPHPOAHAs MOTJIOTHTENbHAas €MKOCTb aTMocepsl HC-
yepnaHa.

151



Ha ¢oHoBoe 3arpsa3HeHHe BO3/lyXa HaJIOXKEHbI KPYTIHbIE MATHA JOKaIb-
HOTO 3arpA3HeHUd. OTO B OCHOBHOM MpoOneMa OONbIIMX TOpPOAOB M
KPYTHBIX TIPOMBIILIEHHBIX NPEANpPUATHI U y3108. OHa BO3HMKIA KaK OfI-
Ha W3 MEPBBIX 3KOJIOTMYECKHX MpobGneM B MPOMBILUIEHHO Pa3BHTBIX
CTpaHax, rfie JOCTUIJIa CBOEro NMuKa npubnusurensuo B 1960-x rr. C tex
nop Gnaroxaps OCyLIECTB/ISEMbIM LIEJICHANPABICHHBIM CTPATErHsaM Kaye-
CTBO BO3JyXa B ropoaax 3anaanoii Esponsl, CeBepHoii AMepuku u SAno-
HUH B LIEJIOM YITy4IIHIOCH.

[MpakTHueckyn BO Bcex OONBUIMX ropoax pa3BUBAIOLIUXCH CTPaH Kaye-
CTBO BO3[lyXa BeCbMa HH3KO€ M MPOJAOIKAECT yXyAuaThca. OTO OJHA M3
BaKHEMIIMX npobsieM, BIMAIOLIAs Ha 30POBbE JIIOAEH U COCTOAHHE rO-
POACKHX WM TPHTOPOIHBIX 3KOCHCTeM. IIpuONM3HTENbHBIE pacyeThbl, Ha-
NpUMEp, MOKA3bIBAIOT, YTO BABIXAaHHWE BPEAHBIX BEIIECTB 3a CYTKH Npebhl-
BaHMs YENOBEKa B BO3AYXe MEXHKO, OIHOTO U3 CaAMBIX KPYNHbBIX FOPOIOB
MHpa, 3KBUBAJICHTHO BbIKYPHBaHHIO BYX Ma4y€K CHraper.

B Poccum oueHs BeicOkoe 3arpsa3HeHue atMocdepHoro Bosayxa (mpe-
BBIllIEHUE JomycTHMoro ypoBHs B 10 u 6onee pa3) B 1997 r. nabmona-
nock B 66 ropogax, a npesbilIeHHE OOMYCTUMBIX KOHLEHTpaLUui Mo oA-
HOM MJIM HECKOJIBKHM MpuUMecsM oTMevanoch B 187 ropoaax, rae npoxu-
BaeT 65,4 MiH 4Yes. YpOBeHb 3arps3HEHUs BO3JyXa B LIEJIOM CHH3WJICH
BCJIE/ICTBHE COKPALIEHUA MPOMBILIEHHOrO NMPOU3BOACTBA, HO B psje ro-
pPOIOB CpeHHE KOHLEHTPALMHU Pa3IMYHbIX NIPUMECeit BO3pOCIIH BCIIEACT-
BHE HEPHTMHUYHOCTH paboThl MpeAnpUATHI U 3aJINOBEIX COPOCOB 3arpss-
HEHHH, a Taxke pocTa Yucia YacTHBIX aBTOMOOUIIEH.

OCHOBHBIMH MCTOYHHUKAMH 3arps3HEHHsA BO3JAyXa SBIAIOTCH TeEIIo-
3HEpPreTHKa, YepHas M LBETHas METaUTyprus, XHMHUYECKas MPOMBILLIEH-
HOCTb, TPaHCMOpT, Hedre- U rasonepepaborka. B 150 ropomax Poccuu
06beM BHIGPOCOB TPaHCIIOpTa MpeBbilian 06beM BEIGPOCOB MPOMBILLIEH-
HbIX npeanpusaTHii. B Mockse BbIOpOCH 0T pabOThI TpaHCIIOpTa COCTaB-
nsu B 1993-1997 rr. 70-80% o61iero o6sema BrIGPOCOB.

Kaxaei¥i nHnycTpHanbHblii HCTOUHHK 3arpsa3HEHHS BbIICIISET B BO3LYX
JECATKH ThICAY BeLecTB. M3 HUX OCHOBHbBIE 3TO MbLJIb, 30712, OKCHABI CE-
pbl, a30Ta, yrjiepoaa, COeAWHEHHUS TSDKENbIX METaJIOB, YrieBOJOPOMIbI,
030H, OpraHM4eckue BelllecTBa M Ap. Bor kak OoHM pacnpenensiorcs no
HEKOTOPbIM OCHOBHBIM I'pyInaM NpeAnpUATHH-3arpsa3HuTeNei:

L4 Tennoaﬂepre'mxa': OKCHIBI YIrJi€epoaa, cephbl U a30Ta, NblJib, MECTAJLJIbI.

L4 TpchnopT: OKCHIbI yriepoga U a3oTa, yrieBoaoponbl, TKEJIbIC MC-
TaJUibl.
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e UepHas MeTa/UTyprus: NbuUib, JUOKCH/, CEPBI, PTOPHCTBIE ra3bl, METAJLTHI.
e Hedrenepepaborka: yrieBonoponbl, CEpoOBOAOPOJ, AypPHOMAaXHyLIHE
rassl.

¢ IIpousBoACTBO LIEMEHTA: MbLIb.

IMocneacTBus JIOKAIBHOTO 3arpA3HEHUs BO3JyXa CTONb K€ MHOroo6-
pasHbl, Kak u 3arpsasHuTenu. [lo cratucruke, cobpanHoi B CILIA, B ropo-
Jlax ¢ BBICOKMM 3arps3HEHHEM Bo3JyXa 3a00/1eBaéMOCTh BbILIE YEM B
cenbekoii MecTHocTH Ha 15-17%. Ecth Bce OCHOBaHHA nojaraTth, 4YTO
3TOT MOKasaTenb And psaga ropogoB Poccuu ewe xyxe. B sxocuctemax
ropoAOB M TPWJIETalOIMX TEPPUTOPHI HAKAIUIMBAlOTCA BPEAHBIE Bellle-
cTBa (HampuMep, TOKENbie METaUIBI), & pACTHTENBHOCTb TpaHchopmupo-
BaHa WIM yrHereHa. Paguyc 30HbI BpeHbIX BO3JEHCTBMH AOCTUraeT He-
CKOJIBKMX AecATKOB kuinomerpoB. Hanpumep, Bokpyr Hopunbcka pactu-
TeBHOCTh NMOru6sia WM 4pe3BbIYaiiHO CHILHO TpaHC()OPMHPOBaHa Ha
paccrosHuu 10 100 kM ot ropona. I[TonobHas cuTyanus XapakrepHa M
IUTS LICHTPOB LBETHOM MeTamnypriuu Konbckoro nomyocTposa.

Bri6Gpocs! 3arpasHuTteneit B atmocdepy B Poccuu, npuxoisinuecs Ha
€[MHHLYy BaJIOBOr0 HAaUMOHAJIBHOIO MPOAYKTA, MPEBBIAIOT COOTBETCT-
BYIOLME MOKa3aTesd 3amnajHbIX CTpaH. OTO yKa3blBae€T Ha YCTapeBLUHE
TEXHOJIOTMH, M3HOILICHHOEe O06opyJoBaHHE H HM3KYIO S3(EKTHBHOCTDb
OYHCTHBIX YCTAHOBOK, €CJIH OHH BOOOLLE CYIIECTBYIOT H IEHCTBYIOT.

PerysnspHelii rocysapcTBeHHbIHf y4yeT BBIOPOCOB 3arpsi3HAIOLIMX Be-
IIIECTB, OKa3bIBAIOLIMX BpENHOE BO3JEHCTBHE Ha 3[0POBbE YENIOBEKA U
OKpY>KaIoIYIO cpedy, B aTMoc(epHsbIii Bo3ayx Begerca Ha 18000 npen-
npusthii Poccun (mo cocrosuuio Ha 1993 r.). Kpome Toro, I'ocynapcr-
BeHHas ciy>k0a HaGmoeHHit 3a 3arpa3HeHHeM OKpykaroleH cpeasl Poc-
KOMIHAPOMETa M3Mepsia KOHLEHTPAaLMH BPEAHBIX BEILECTB B BO3LyXe
no4TH Bcex roponoB Poccuu ¢ HaceneHueM 6onee 100 Toic. sxuTenei (B
334 ropopax).

OCHOBHBIMH HaTlpaBJCHHUAMH 3alLMThI BO3AYLIHOro 6accelHa ABsIOTCA:

a) CaHHMTapHO-TEXHHYECKHE MEpONpHUATUA (CTPOMTENILCTBO CBEPXBbI-
COKHMX TpYy0, yCTaHOBKAa ra3olblICOYUCTHOrO 060pyAOBaHHUs, FrepMeTH3a-
LMsl TPOM3BOACTBEHHBIX MpoLeccoB U Ap.). OCHOBHas Macca OUYHMILAeMBIX
M YJaBIMBaeMbIX BElIECTB — TBepAble 4dacTuubl. B Poccuu Bo MHorux
“rpasHbIX” oTpacnsx (IHepreTHka, YepHas M LBETHas METALTYPrus, Xu-
MU U TIp.) yiaBiuBaercs 10 90% nbueBbIX YaCTHL, HO YPOBEHb OYHCTKH
OT ra3o00pa3HbIX BELLECTB MOKa He npesbitaet 30%.
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6) TexHonoruueckue MeponpusTHs (BHEAPEHHE MANOOTXOAHBIX WM
6€30TXOMHBIX TEXHOJOTUH, COOTBETCTBYIOLIAs MOJArOTOBKA ChIpbi, 3aMe-
Ha CyXMX TEXHOJIOTHYECKHX Coco60B Ha MOKpBIE M T.IL.);

B) IlpocTpaHcTBeHHO-IIaHHPOBOYHBIE MEpPONpPHUATHS (BbIOE/IEHHE Ca-
HUTAapHO-3alIMTHBIX 30H, MJIAHMPOBKA FOPOACKOH U MPOMBILUIEHHOH 3a-
CTPOHKH B COOTBETCTBHH C NpeobiafaloliMMH BETPaMH, O3eJIEeHEHHE U Tp. );

r) KoHTponpHO-3anperuTenbHbie MEPONPHUATHA (BBEACHHE BETHYMH
NpeAenbHO AOMYCTUMbIX KOHUEGHTpaUMH BELIECTB H NpeesbHO JOIyCTH-
MbIX BBIOPOCOB B OKpY’KAalOLLylO Cpely, 3anpellieHHe NpOU3BOJCTBA OT-
JeJIbHBIX BELIECTB, BpEMEHHAas MPHOCTAHOBKA 3arpA3HAIOLIEH NEATEIbHO-
CTH, MOHUTOPHHT 3arpsA3HEHHs BO3AYXa).

B psage crpan, a Taoke Bo Beemuphoit Opranuzauuu 3apaBooxpaHe-
Hus (BO3) yrTBepkaeHbl CTaHAApTbl, OrpaHHYHBAIOLIME JOITyCTHMBIE
YpOBHH 3arpsa3HeHusa. B Poccuy 0CHOBHBIM nokasaresieM, HCNONIb3YeMbIM
MUl KOHTPONA KadecTBa BO3IYXa, SBISIOTCA MNPEAENbHO IONMYCTHMbIE
KOHLCHTpauuyu BpeaHbix BeuiecTs B Bo3ayxe (ILJK). Ucnionsayiotrcs asa
tuna [TJIK: B Bo3nyxe paboueii 30ub1 (ITJK; ;) 1 B aTMOC(hEepHOM BO3ayXe
HacenenHoro myHkra (ITJK, ;). TIK, , — 310 MakcHManbHasg KOHLIEHTpa-
uMs NpUMeCH B aTMocdepe, OTHECEHHas K ONpeAeIeHHOMY BPEMEHH Oc-
peAHEeHHs, KOTopas MpH NEPHOJUYECKOM BO3NACHCTBHH MIIH Ha MpPOTSKe-
HMH BCEH XKM3HH YeJIOBEKAa He OKa3blBaeT Ha HEro BPEJHOIro BIIHAHMSA,
BKJIIOYas OTJAJICHHBIE MOCNEACTBHSA, H HE OKa3blBaeT BPEIHOrO BIHAHUS
Ha OKPY>KalOILyIO CPEy B LIEJIOM.

Bo mHorux ciaywasx coaepikaHue BpelHbIX BELIECTB Ha BBIXOAE M3
TpyOb! npesbilnaet BennunHbl [1IK, Ho BeneacTBue TypOysieHTHOCTH aT-
Mocdepbl MPOUCXOAMT MEpeMellBaHHE H PacCEHBaHHE NpUMecei, H UX
COAiepKaHHE Ha YpoBHE 3eMnHu MoxeT okasarbea Hike ITJK. IToatomy
JUIS YNpaBleHWs KayeCTBOM BO3JyXa MCIONb3YETCS HOPMaTHB, Ha3blBae-
Mbili mpenenbHo AonycTtuMbiM Beibpocom (I1/IB) 1 ycraHaBniuBaeMbiii ¢
TaKMM pacyeToM, YToObl KOHLEHTPaLHs 3arpsA3HAIOUMX BEIIECTB B MpH-
3eMHOM CJI0€ BO3/lyXa He MpeBblllajia HOPMATHBOB KaueCcTBa BO3AYXa AJIs
HaceJleHHs, a TakoKe JUIs pacTeHHi W >XKMBOTHbIX. Ecnu koHueHTpaums
npuMeceii Bce xe Gonbiue, uem IJK, u cHukenune I1JIB no tpebyembix
3HaYeHUH He MoxeT ObiTb obecnedyeHo Mo OOBEKTHUBHBIM (HANpHMEp,
TEXHOJIOFMYECKHM) NMPHYHHAM, TO YCTaHABIMBAIOTCS BPEMEHHO COrfaco-
BaHHbIe BoiOpocsl (BCB).

[NoBcenHeBHOE ynpaBieHHe KayeCTBOM BO3JAyXa — JOPOroH mnpouecc.
MoxHO cKa3aTb, YTO TEKYLIHE 3aTpaThl 3HAYMTEIbHO NPEBBILIAIOT Kalu-
TajlbHbIE BJIOXKEHUS B OXpaHy aTMocdepbl (MHOFAa A0 COOTHOLIEHHS 4:1).
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IMpuHUMNHANBHBIA MyTh — BHEAPEHHE MAIOOTXOAHBIX TEXHONOTHI, UHBI-
MH CJIOBaMH, NpeJOTBpallleHHe 3arpsA3HEHHi, a He OYMCTKA OT HHX Ha 3a-
KJIIOYHTENILHOM 3Tare NpoHU3BOACTBA.

* * *

HecMoTps Ha BecbMa CJIOXKHBIE I'€09KOJOTHYECKHE NMPOLIECChI, CBA3aH-
HBIE C AeSTeNILHOCTBIO YeioBeka B aTMocdepe, Bee xke He 6yaer oumbkoii
cKa3aTh, YTO W3 CHCTEM YeThipeX OCHOBHBIX reocdep (atmMocdepsl, rug-
pocepsl, mutocdepsr U 6uocdepsr) npocreiimas — 310 atMochepa. Ilon
CJIOXKHOCTBIO (MTH, HA060POT, MPOCTOTOMH) MOHUMAETCH KOJIHYECTBO CBS-
3eif U1 KOMIOHEHTOB, TIpUCyLIee naHHO# reocdepe. B atmMocdepe pasBu-
JIUCh KPHU3HUCHBIE CHTYaUWH OOLIEMHPOBOro 3HaY€HHUA BO3MOXKHO, NMOTO-
MY, YTO YyBCTBHTENBHOCTh aTMOC(EPHI K aHTPOMOreHHbIM BO3EHCTBUAM
HAaMBBICLIAs BCJIEACTBHE €€ OTHOCHTENbHOM mnpoctoThl. Eciu 310 Tak, To
eule Oonee ClOXKHBIE, HO MOKa elle MeHee chOpMHPOBaHHBIE IE€O3IKONO-
ru4eckue npobseMbl MOXKHO OXKHAATh B Goyiee CIIOXKHBIX reocdepax, B
ocobenHocTH B 6HOCheEpe.
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VI. I'napocdepa. Bansinne 1esaTeJbHOCTH Y€JI0BEKA

VIL.I1. Ocnosnbie ocobennocmu zuopocgpeput !

I'uapocdepa — BoaHasa 06os104ka 3eMIIH, MPEACTABIAIOIAS COBOKYTI-
HOCTb BCEX BOAHBIX OOBEKTOB IUIAHETHI: OKEaHOB, MOpeii, pek, o3ep, 6o-
JIOT, JIEHHUKOB, CHEXXHOrO MOKPOBa, MOA3EMHBIX BOA. B cocta ruapo-
cdepbl Takxke BXOJUT BOAa B aTMocgepe, MOYBEHHAs Bjara U BOAA XM-
BBIX OpraHuW3MoB. B ruzpocdepe npeactapieHsl OCHOBHbIE (a3oBbie CO-
CTOSIHHS BOABI — JKUJKOE, TBEPOE M razoobpasHoe. JTo cruiouHas obo-
J04Ka 3eMJIH, XOTS MHOTZIa U HEBMIMMas, B Cllyyae KOTJa OHa NMpeAcTaB-
JieHa TOJIbKO BOASHBIM MapoM WJIM MOYBEHHOM BJIaroi.

Jaxe B cBepxapUAHbIX MyCThIHAX CyMMAapHBIi 3anac BoJsl B aTMOCde-
pe u nouse (Jaxke 6e3 yueTa MOA3EMHBIX BOJ) COCTABJISET 10* r/eM?, TO
ectb 100000 mM. CymmapHble 3amacbl BOAbl BCEX BUAOB B Pa3jIM4HBIX
TOYKaX MHpa OYEHb CHJBHO Pa3jiMHalOTCsA: HAMPHMEP, Pa3iiHuUe MEXIY
OKEaHOM H MyCThIHEH COCTaB/IAET Mo Kpaiineii mepe 10° pas.

“HeBraumocTb” ruapocdeps! B OTAENbHBIX €€ y4acTKaX Takke COBCEM
HE O3HAYaeT, 4YTO ee posb npeHedpexumo mana. Haobopot, BoasHoi nap
B aTMocepe — HeOOXOAMMBIH YYaCTHUK Ba)KHEHULLEro re03KoJIOrHyecKo-
ro npouecca: co31aHus NepBU4HONH OHONOrMYecKoi NpoaYKLUH, Wik ¢o-
TOCHHTE3a. A MOuYBEHHas Bjiara — MPaKTH4EeCKH 00sA3aTesibHbIH KOMIIO-
HEHT Mpoliecca Co3AaHus pacTuTenbHoi 6uomaccel 3emuu. Kpome toro,
KaK BOJASHOW map, Tak W MOYBEHHas BJlara MrpaloT BaXKHEHINYIO poJjib B
r106aJbHOM FHOPOJIOTHYECKOM LIMKJIE.

IMpocTtpancTBeHHO ruapocdepa pakTHUECKH COBMAAAET C 3KOCHEpoH.
I'uapocdepa npoHukaer Bo Bce Apyrue reocdepbl U UrpaeT BaKHEHLIYIO
posib B rnobanbHBIX Mpoleccax oOMeHa BelleCTBOM M 3Heprueil. Bona B
MpUpOAe MPHHMMAET Y4acTHe, 4acTO pellalollee, BO MHOIHX pa3HOo06-
pa3HbIX MPUPOAHBIX MpOLECCaX W, B COOTBETCTBUH C OCOOEHHOCTAMH TO-
ro WJIM MHOTO MpoLiecca, OTIHYAeTCs BECbMa pa3InuHO# NOABHXKHOCTBIO.

! lna Gonee yrnyGneHHOro W3y4cHMs BOMPOCOB FMADOJIOTHH PEKOMEHAYETCH Y4eOHMK
B.H.Muxaiinosa u A.J1.Jlo6pososnbsckoro "O6mas ruaponorus”. M.: usa-so "Briciuas
wkoua", 1991. 368 c.
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Bona ruzpocdepsl urpaer BakHellyl0 posib B IJ106abHOM LIMKIIE
BEILECTBA, OCYLIECTBJASA IPO3HIO U ACHYAALMUIO FOPHBIX NMOPOJ, MEPEHOC
U OTJIOXKEHHE MPOAYKTOB HX pa3pylUE€HHS.

Bona obnapaer upe3BbiyaiiHO BBICOKOH pacTBOpsiomeH cnocobHo-
cThI0. JIMCTH/IMPOBaHHOMN BOALI B MpHUpoe He GbiBaeT BOBCE, U, Ha06o-
POT, TIPUPOAHBIE PACTBOPHI pa3HOOOpa3HelIlero CoAepKaHHus U pasiny-
HOM KOHLIEHTpaLMHM BCTpEyaloTCs BCIOAY B 3Kochepe M HUrpaloT peraro-
IIYIO POJIb B IOOAIBHBIX reoJIOrH4eCKUX U GHOreOXMMHYECKHX Kpyro-
Bopotax BeiecTs. Ilo cnosam B.M.Bepnanackoro, “... HeT npupoxHoro
Tena, KOTOpoe MOrIO Gbl CPaBHHUTBHCA C HEll MO BIMSHHIO HA XOJi OCHOB-
HBIX, CAMBIX FPaHIHO3HBIX FEOJIOrHYECKHX MPOLIECCOB”.

dusnyeckre CBOHCTBa BOAbI BECbMa crieliHUYHbI: GoJbIINE BETHYH-
HBI CKPBITO# yJeIbHOH TEIUIOTH (a30BbIX NMEPeXoioB (HCTapeHus, KOH-
JNEHCALUM, TasHus, CyOnuMaLuH), 3HauYWTeNIbHas TEIUIOEMKOCTh, Masas
MOJIEKYJISIpHasl TEeIUIONPOBOAHOCTb, HETPHBHAJIbHAS 3aBHCHMOCTB ILIOT-
HOCTH OT TeMmepaTypbl M Ap. OTH cneluduieckue CBONCTBA OKa3bIBaIOT
CEpbE3HOE BIMAHHE HA T€ MHOTHE NpPUPOIHBIE NMPOLECCHl, B KOTOPBIX
y4acTByeT Boaa. B 0COGEHHOCTH 3HaUMTENbHYIO pOJb B IJIOOANbHBIX
NpoLIeCCaX MrpaeT OYeHb BBICOKAs BEJIMUHMHA CKPBHITOH yIENBHOH Teruio-
Thl HCMapeHHs-KOHACHCALHUH, NMOToMy uTO 84% CONHEYHOH paAualMH,
MOTJIOLaeMOi MOBEPXHOCTBIO 3€MJIH, PacXOAyeTcs Ha UcnapeHue. JT1o, B
CBOIO ouepenib, 0OecrieunBaeT BaronepeHoc U, B KOHEYHOM HTOre, Kpy-
rOBOPOT BOABI, MM MMApoNoruyeckuii uuki. Tem cambiM, sHeprus ConH-
1a Kak OBl 3aIycKaeT ¥ NOAJACPXKMBAET rnodanbHbIH KpyroBopoT BOAbI.

Hpyroe ouyeHb BakHOe (pHU3HUECKOE CBOKMCTBO BOABI 3TO €€ BbICOKAs
TEIUIOEMKOCTb, ONpeensiouias MHOTHe NMpHpojHble mpouecchl. Hanpu-
Mep, OTPOMHBIii TEMIO3anac OKEaHOB OKAa3bIBaeT pellaiollee BIUIHUE Ha
re03KOJIOTHYECKOE COCTOSTHHE 3EMIIH.

OxeaHbl H MOps NOKpeiBaloT 71% obiueii nnowanu 3eMiH, a BMecTe ¢
BOJHBIMH 00bE€KTaMH CyLIH (JIEAHHUKH, O3epa, BOAOXpaHUIULIa, 6onoTa U
Ip.) obuias MoKpeITOCTh 3eMJIM BOAO# coctasnser noutd 3/4. 3t1o 06-
CTOATENBCTBO, BCJIEACTBHE BHICOKOH TETUIOEMKOCTH BOIbI M 3HAYHTEb-
HO# 3Hepruu ee (a3oBbIX NMEPEXOJOB, MIMEET OrPOMHOE 3HaYEHHE AJIA Te-
TUIOBOTO M BOJHOIO peXHMa Halllei IMnaHeThl, a NMOTOMY ABIAETCA pe-
wamirM B GOPMHUPOBAHHH TOYB W PACTHUTENBHOCTH H, CJIENOBATENbLHO,
Bcero obyuka 3emMiu.

B Mupoeom okeane copepkutcs 96,4% obwero o6bema ruapocdepsi.
Ora OrpoMHas Macca COCTOMT M3 JBYX CJIO€B: BEPXHET0, OTHOCHTENILHO
TEIUIOro, U OCHOBHOIO, XOMOAHOrO, ¢ TeMnepatypamu 4°C u Hike. Oke-
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aH Wrpaer BaXHe#lllyl0 H BeCbMa HEOJHO3HAYHYIO POJIb TEPMOPETryJIATO-
pa 3koctepsl.

Ha cyuie ocHOBHyI0 Maccy BoAbl conepikar jeaHukH (1,86% ot obumx
3amacoB H 70,3% oOT 3amacoB NpecHbIX BOJ), CYIIECTBEHHO BIIUAIOLLHE,
Gnarogaps MX BBICOKOH OTpakarenbHo# crocobHoctu (ansbeno), Ha
¢opmupoBanue riaodanpHoro Terioporo 6ananca arMocdepsl H NoBepX-
HocTH 3emid. O0wwmit o6neM moazeMHsIX Box coctasiser 1,68% rumpo-
cdepni. 3 HUX NpUMEPHO MONOBHHA — NMPECHBIE BOJBI.

U3 BecbMa Gosbinoro obiero oosema Bon ruapocdepsr (1338 mun.
Ky0. KM), IpecHBIX BOJ — BCEro JIMb 2,64%, 4To COCTaBNAET CIOH BOABI
Ha MOBEPXHOCTb CYIIH MUpa paBHbI# npubnusurensuo 240000 mm.

MupoBoii okeaH, JIEAHHKH M MOA3EMHBIE BOJIbI, TO €CTh BOAHBIE 0OBEK-
TBI 3aMeJJIEHHOTr0 BoiooOMeHa, coaepxkar 99,94% Bceit Boasl ruapocde-
pbl. Pexu — BaxkHeimuii KoMIoHEHT ruapocdepsl, OTIHYAIOLIMICA BBICO-
Ko# ckopocTeio Bomoo6MeHa. CyMmapHsiii 06beM BOABI B pekax MHpa
Bcero auinb 0,0002% ot o6iuux 3anacos Boawl ¥ 0,005% ot 3anacos npe-
cHbIX BoA. Ecnu pacnpenenurs peuHyio Biary, eIMHOBPEMEHHO HaXomd-
1yIOCs B pyciiaX peK MHpa, paBHOMEPHO MO BCeil HEJIETHUKOBOI MOBEpX-
HOCTH CYyIIM, TO CpeAHMii cnoit coctaBuT nuub 13 MM. OgHako poib
UMEHHO 3TOMH, "ObicTpoii” Brard B QyHKUMOHHPOBAHHHU 3KOC(EpH H OT-
OeNbHBIX €€ YacTed CTONb BENIHKA, YTO €€ HEBO3MOXHO MEepEeOLeHHTH.
Kpome Toro, ”MEHHO 3Ta BOJa — OAAMH M3 OCHOBHBIX MPUPOAHBIX pecyp-
COB, HCIIOIb3YEMbIX 4€JI0BEYECTBOM, OTIIHYAIOLUMHCA K TOMY XKe BBHICOKOM
CKOPOCTBIO BO30OHOBJIEHHS.

Baxue#iuum npoueccoM B 3kocdepe ABNAETCH 21006aibHbll Kpy2080-
pom 600bl, HiH, N0 APYroil TEPMHHONIOTHH, Zudponocudeckuil yuxn. OH
CITy>KUT OCHOBOH €IMHCTBa reorpagu4eckoii o6010uKH, Wrpas BaKHEi-
LIYIO pOJib BO BCEMHPHOM OOMeHe BelleCTBOM M 3Heprueii. ['J1aBHbIM 06-
pa3oM, MoJA BO3ACHCTBMEM COJIHEYHOH dHEpruH BOAA HMCHapseTcsA C Mo-
BEPXHOCTH OKeaHOB M cywM. Ucnapupuiasics Biara BKJIKOYAeTcs B Npo-
uiecc atMocdepHoro BnaronepeHoca. IIpu 3ToM yacTb aTMocdepHOro no-
TOKa BJIard BHINAJACT B BUAE aTMOCGEPHBIX OCaKOB, CHOBA HCMapAeTcs,
CHOBA BbINAJaeT B BUJE OCaAKOB, U T.A. Tak oCymeCTBIAIOTCA BNaroo6o-
pOTHI B Mpe/ie/iax MATEPUKOB U OKEAHOB.

I'no6anbHblif KPYroBOpOT BOJAbI COCTOMT U3 OKEaHHMYECKOro W MaTepH-
KOBOrO 3BEHBEB, B3aHMOCBS3aHHbIX OOMEHOM BOAAHOrO Mapa Mexay
OKEeaHOM M cyiie#, H CTOKOM ¢ cywuu B okeaH. [Ipeobnaparomas yacts
BBIMAJAIOLIHX HA CYLIY OCaJKOB HCMapAETCs, OCTaJIbHOE CTEKAaeT B OKeaH,
rJaBHbIM 06pa3oM, B BHAE PEYHOTO CTOKA, a TAK)Ke CTOKA MOA3EMHBIX BOJ
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u oTpbiBa ("oTéna") neaHukoB B Mope. Ha nouru Tperseii yacTu Henen-
HHUKOBO# MOBEPXHOCTH CYIIH peYHble BOIABI HE HMEIOT CTOKA B OK€aH H
3aKaHYUBAIOTCA B GECCTOYHBIX BMAJMHAX, YACTO 3aNOJIHEHHBIX O3epaMH.
CxeMa rno6ansHOro KpyroBopoTa BOZbl TIPUBOAMTCA Ha puc. 13, a 06o-
3HayeHHd Ha ctp. 159.

Cocrosinne ruapocdepbl 3emiu, a Taioke M 1000ii ee yacTH, xapakTe-
pu3yercs ee 800HbM banancom. C 1oCTaTOYHOM Mg 6ONBLIMHCTBA 3a1a4
TOYHOCTBIO MOXKHO TPHHATH, YTO obmas Macca ruzpocdepsl ocraercs
MOCTOSAHHOM MO KpaiHel Mepe B TedeHHe KaHHO30f, TO €CTh MOCIECIHHX
JECATKOB MHWUIHOHOB JieT. M3MEHEeHHs TrHIpOJIOrHYeckoro COCTOSHHS
3eMIM CBA3aHBI HE C M3MEHEHHAMH o0luero MHpoBoro o6bemMa BOAbI, a C
MPOCTPaHCTBEHHBIM NepepacnpeiesieHHeM BObl, B OCOOEHHOCTH C HU3Me-
HEHHAMH COOTHOILEHHS 3amacoB BOJBI B OKE€aHaX M JIEAHUKOBBIX TOKpO-
Bax. [Ipu GonbieM pa3BHTUM OlleficHEHHs Ha 3emiie BoJa rHaApocdepsl B
Gosnblileli CTENEeHH KOHLEHTPUPYETCS B JIE[IHMKAX, H YPOBEHb MHpOBOro
okeaHa noHwxkaercs. 1 Hao60poT, BHICOKHI YPOBEHb OKeaHa COOTBETCT-
BYET OTHOCHTENBHO MaJloMy 00beMy JIEAHHKOBBIX MOKpoBoB. IIposBie-
HMS 3TOrO COOTHOLIECHHS HabJII0Jal0TCA B HACTOSALIEE BPEMS, KaK 3TO yxKe
o6cyKaanoch B CBA3H € MOCIEACTBUAMH U3MEHEHHA KIIMMaTa.

VpaeHenus BoaHoro 6anaHca AJis OKeaHa M CyLIH CO CTOKOM B OKeaH M
obnacreii BHyTpeHHero crtoka (6ecCTOUYHbIX) BBIMISAAAT ClEAYIOIUM 00-
paszoM:

Jlnsa MupoBoro okeasa: Po+ RL-Eg =AWq
Jlna obnacreii CO CTOKOM B OKeaH: PL-EL—-RL =AW,
Hns obnacreii ¢ BHyTpeHHUM cTokOM:  Pc—Ec=AW¢

3neck P — ocanku, E — ucnapenue, R — ctok, AW — usMeneHus 3anaca
RJIarM B COOTBETCTBYIOLEH 0GnacTu (o — B MMpOBOM OKeaHe, | — B obnac-
TAX CO CTOKOM B MHpOBO#i OKeaH, ¢ — B 061acTAX ¢ BHyTPEHHHM CTOKOM).

Cno>XuM MO4IEHHO BCE TPH YPaBHEHHsA, ONHOBPEMEHHO OObeaHHAs Ol-
HOpOJHbIE KOMIIOHEHThI 6anaHca:

(Pot PL+Pc)- (Eo+ ELt Ec) - (RL-R) = AWo+ AW, + AW

Jns 3emnu B uenoM (y = o + 1 + ¢) NONyunM:

PM - EM = AWM .

[MockonbKy, B COOTBETCTBHH CO CKa3aHHbIM Bbillle, 00beM BOAbI Ha
3emiie npakrudecku nocrosHeH (AWy = 0), To 3a MHOroJIeTHHI NEPHOA
o611eM1poBble BEJIMUHHBI OCAIKOB U HCTIAPEHUSA NOKHBI ObITh PaBHbI:

PM = EM.
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Puc. 13. Cxema nio0ajIbHOro UMKIa BOAbI

Bce KOMIOHEHTHI MIO0AILHOTO BOAHOro 0ajiaHca MoKa oNnpeAc/sioTcs
C HEBBICOKOM TOYHOCTBIO, OKoJio 10-20%, u jaHHbIe, IPUBOAVMBIE pa3-
JMYHBIMHM aBTOPAMH, 3aMETHO OTJIMYAIOTCS ApYT OT Apyra.

Oca/ikil Ha OKeaHaX M 3HAYMTEJIbHBIX YacTAX CYIIH M3MEpAIOTCA B OT-
HOCHTEILHO HEMHOTHX TOYKAX, YTO MPH BHICOKOH NMPOCTPaHCTBEHHOM M3-
MEHUYMBOCTH OCAJKOB NMPHUBOAMT K CYLIECTBEHHBIM MOTPELIHOCTAM B OI-
peleneHny X BETMYMH B MUPOBOM BOJHOM 6anaHce.

CTOK, MpU HAITMYHM JOCTATOUHO NPOAOJDKHTENLHBIX IMAPOMETpUte-
CKHX M3MEPEHHH, onpe/esercs ¢ HaubosbLied, N0 CPaBHEHHIO C APYTH-
MM KOMMOHEHTaMH, TOHUHOCTHI0. OIHAKO BO MHOTHX pailoHax MHpa pery-
NApPHBIE THAPOMETPHUUECKHE U3MEPEHHUS HE MPOBOAATCS. B ocobGeHHOCTH
clelyeT OTMETUTh HEOGXOAMMOCTh, HO M HENOCTATOUHOCTb PEryJIApHBIX
HaONIOIeHHH 32 CTOKOM KpYNHEHIINX PeK MHpa.

Hcnapenue, Kak ¢ CyLIH, TaK W ¢ BOJHO#H MOBEPXHOCTH, NOYTH COBCEM
He u3mepsercs. OHO UK PacCUMTHIBAETCS [Tl OTACIBHBIX TOYEK M0 ¢u-
3uyeckuM (hopMyiiaM, WIIH JKe OMpPEeAeNseTcs Kak OCTaTOYHBIN YJieH BOM-
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Horo 6ananca. TOYHOCTH €ro ONMpeAeneHus s MUpa WIH KPYMHBIX €ro
YyacTeid, clieIoBaTe/IbHO, HEBEHKA.

H3MeHenus 3amaca BOABI TAKOKe He ONMpPEAessIoTcs ¢ BHICOKOH TOYHO-
cTei0. JIna rno6ansHOro BogHoro GanaHca BaXKHEHIIMMH COCTaBIIAIOLIM-
MH SABJISIOTCH W3MEHEeHHs o0beMa okKeaHa M TMOKPOBHBIX JieAHMKOB. Kak
MBI YK€ BUAENH BbILIE, H3MEpAeMble H3MEHEHHUS YPOBHSA BOAbI OKE€aHa He
TMOJIHOCTBIO OTPaXKAIOT KojieGaHus ero obbema M3-3a KOMILIEKCA THAPO-
METEOpOJIOrHUECKHX, FeOTEKTOHHYECKUX U reoMopdonoruyeckux ¢akro-
POB, M3 KOTOPBIX TOJILKO MEPBBIHi OTpaXkaeT U3MEHEHHs oObeMa BOMIBI.
Yro Kacaercs JIeAHUKOBBIX IOKPOBOB, TO MOKA aXe HE yJaeTCs HaJeKHO
OIIpPEAENNTh, YBEMHYUBACTCS WIM YMEHBIIAETCA Macca JIEAHUKOBBIX TO-
KpoBOB I'peHnanaAuH U AHTapKTHIbI, HE TOBOPA YK€ O KOJMYECTBEHHbIX
OlIeHKaX.

3anaua Gonee HaAeKHOTO ONpeAeNeHUs KOMIOHEHTOB BOAHOrO GanaH-
ca MHpa — OlHa M3 BaKHeHIIHX npobiieM THAPOJIOrHH H I'€O3KOJIOTHH.
EcTh OCHOBaHMA HaAEATHCA, YTO MPOBOJALIMECH HCCIENOBAHUA I100asb-
HOrO THJPOJIOTHYECKOT0 LMKJIAa B paMKax MEeXIYHapOAHBIX IMPOrpaMm
HCC/IeIOBaHUi INTOOANBHBIX H3MEHEHUH NMPHHECYT 60Jiee TOUHBIE pe3y.ib-
TaTBI.

BenuuuHbl HEKOTOPBIX KOMIIOHEHTOB INI0OabHOro BOAHOro Oananca
3a roJi BRIIJIAAAT CliefyIomMM oOpa3oMm:

OneMeHTHI BofHOro Hananca O61beMm, Thic. Ky6. kM | Cioif, MM
Ocanxu, MHp B LIEJIOM: 577 1130
HcnapeHue, MHD B LIEJIOM: 577 1130
Ocankd Ha NOBEPXHOCTD CYILH: 119 800
BnaroobMeH MexIy OkeaHOM H cylnei, 47 320
B TOM YHCJIE PEYHOM! CTOK B OKeaH 42 280

OtMertuM, uto okono 30 ThiC. Ky6. KM B roj] pacXoayercs Ha TPaHCNH-
pauMio pacTeHusiMH, Win 42% CyMMapHOro HCNAapeHHs C NOBEPXHOCTH
CYIIH.

BnusiHue AeATENBHOCTH Y€JIOBEKa HA KOMIMOHEHTHI MHPOBOTO BOAHOIO
GanaHca MOKa 3aTYLIEBBIBAETCA OTHOCHTENIBHO HEBBICOKOH TOYHOCTHIO
onpeneneHus KOMMOHeHTOB. OfHAKO rinobanpHble MOICHH LUPKYIALHH
K/IMMaTa MOKa3bIBalOT, YTO aHTPONMOTreHHbie H3MEHEHHA KJIMMaTa MOBICAT
HHTEHCHBHOCTh BOJOOOMeHa B MIOGAJBHOM THAPOJIOMMYECKOM LIMKIIE.
BnusHue M3MEHEHHA KIMMAara Ha THAPOJIOTHMYECKYIO CHUTYalHIO B OT-
IebHBIX perHoHax GyAeT BecbMa 3HAYMTEIbHBIM.
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VI.2. Boowt cyuwiu u deamensnocme 4enoeeKka
VI.2.1. Ocnognule pyHxyuu 600 cywu 8 sxocepe

B npupoge Bojna HaxoguTcs B LUEHTpe OONBILMHCTBA B3aMMOCBA3EH, B
TOM YHCHE€ MeXIy ApyrMMHU reocdepamu. B obliecTBe Boma — KpUTHYE-
CKHM (paKTOp MHOTMX 3KOHOMHYECKHX, OOLUECTBEHHBIX U MTOJHTHYECKHX
npo6ieM. B 0Go6LieHHOM BHIE MOXHO CKa3aTh, YTO BOJAbI CYLUH B KO-
cdepe BBIMOIHAIOT TPU OCHOBHbIC (YHKLHMH, BOXHbIE C TOYKH 3PEHHS
FE0DKOJIOrHH:

1) VuacTHuka, 3a4acTylo BeAylLero ¥ MHTErpHpYIOLIEro, B riobaiib-
HbIX LIMKJIaX BEllleCTBa;

2) UnaMkaTopa COCTOSIHUSI 9KOCHCTeM, B 0cOOeHHOCTH GacceiHOB pek
WK 03ep;

3) Camoro wHpoko ynotpebsiseMoro npupoAHOro pecypea.

Bo MHOrux ciyvasx Boaa — KioueBoi (akTop OCHOBHBIX I100anbHBIX
9KOJIOrMYeCKHX npobieM. Briie yxe oTMeuanach HCKIIOUMTENIbHAS POJIb
BOJbI KaK areHTa, NepeHOCAIIEro paCTBOPEHHbBIE, BIEKOMbIC H B3BEILEH-
Hele BewecTBa. [loaToMy oHa BakneHwnii ¢axrop B rnobajibHbix OHO-
reoOXMMHYECKMX LIMKIAX yriaepoaa, asora, cepsl, Gochopa U ap. ¥ B IK30-
reHHON 4acTh OOJMBLIOrO reojorH4eckoro UMKiIa (WM UMKIa 3pO3UH-
ceiMMeHTauru). I'nobanbHbli rHAPONOrHyecKuii LMK — 3TO OAMH U3 OC-
HOBHBIX >KM3HEOOECNEeUMBAIOLIMX MEXAHU3MOB 3Kochepbl, 3aBUCALUMIA B
TO %€ BpEMS OT U3MEHEHHS €€ COCTOSHHS.

I'maponornyeckuii uukn o3Hauaet Gonblle, YeM BOAHBIN LHKIA. Peku
MHpa TaK)Ke MPHHOCAT B OKeaH OKOJIO 22 MJIpJ. TOHH HaHOCOB U 3 MIIpA.
T pacTBOPEHHbIX BewlecTB. B npeaenax 6acceiiHoB mpoucxoauT euie 60-
Jjlee 3Ha4YUTENbHOE, HE MEHee YeM Ha nopsaok Gosbluee nepeMelleHHe
BELLECTBA, BO MHOroM 6naronaps BoaHoMy ¢akTopy.

MHorue ocTpble reoskosoruiyeckue nNpodiaeMbl CBA3aHbI C BOAHBIMH
npobaeMaMu. YXyALI€HHE COCTOAHUS aHTPOTNOreHHO TpaHcHOpMHUPOBaH-
HbIX €CTECTBEHHbIX W CENbCKOXO3AMCTBEHHBIX CHUCTEM SABIAETCA WIIH
CAEACTBUEM UIMCHHUBLICIOCA BOAHOIO peXKHUMa (‘laCTO B pe3yabTare aes-
TEJIbHOCTH YesIOBeKa), WIIH, HA0OOPOT, aHTPOMOreHHbIE U3MEHEHUS CHC-
TEM BeAyT K M3MEHEHHAM TaKHX BAXKHBIX I'MAPOTOTHYECKHUX XapaKTepH-
CTHK KaK BOAOYAEpXHBaloLas CrMOCOOHOCTb MOUB, MEpexBaT OCAaIKOB
PacTUTENbHOCTBIO, HHOHUILTPALHOHHAA CMOCOOHOCTE MOYB U Jp., C COOT-
BETCTBYIOLUMMH W3MEHEHHAMH THAPONIOrHYecKoro pexxuma. IlogoGHbiM
006pa3oM, HaBOJHEHHS M 3aCYXH 3TO Oonbiue yeM H36bITOK WK ACHULMT
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poabl. X Gonee yactas NMOBTOPSAEMOCTb MOXKET ObITb pe3yNbTaTOM Ha-
PYLIECHUS COCTOSIHUA PEYHOH CHCTEMBI.

Boaa oTnuuaercs 0cOOEHHOCTBIO MHTErpHUpPOBaTh MPOLIECCHI, MpOTe-
katoiue Ha BogocGope. Ilpu 3TOM peub MzeT o mpoueccax Ha JoOom
YpPOBHE, OT MPOCAaYMBAHUA Karenb BOJbl B MOYBY B BEPXHEH 4acTH BOMO-
cbopa OO OBMXKEHHS MOLIHOTO NMOTOKa KPYNHOH pekd. B uenoM MoxxHO
CKa3aTh, YTO BOJIa HAXOAMTCS B LIEHTpe GONBIIWHCTBA B3aHMOAEHCTBHI B
NpUpoJie, Urpas B JaHAwWadTe posib, CXOQHYIO C POJIbIO KPOBH B TEJIE Ye-
noeeka. U Tak ke, kak aHaJIM3 KPOBYU JAeT NPEICTABIICHHE O COCTOSHHUH
GONILHOrO, TaK M XHMHYECKHe U ¢Pu3Hyeckue 0COOGEHHOCTH MPHUPOAHBIX
BOJ SBJISIOTCA OOBEKTHUBHBIM MHAMKATOPOM MHOTHX INPOLIECCOB, MPOTe-
KalolKX Ha Boaccoope.

3oHabHBIE TIPHPOJHBIE MPOLIECCHl XOPOIIO OTPaXKEHbl B OCHOBHBIX
NoKa3aTensaX rUAPOAOrHYEcKoro pexxuMa. Hanpumep, pek B 30He Biak-
HBIX TPOIHYECKHUX JIECOB MHOTOBOJHBI, CO CJI0€M CTOKa okoso 1200 MM, ¢
BBICOKOM Joyieit moaseMHoro croka (oxono 50%), mocTOSHHO BBICOKOM
TeMmneparypoii Boas! (25-27°C). IlpuponHsie BOABI 3TOH 30HBI — YJIBTPa-
npecHsbie (MeHee 100 M/ pacTBOPEHHBIX BEIIECTB, M JAXKE B OTACABHBIX
cimyvasx mMeHee 10 mr/m), ruapoxapGOHAaTHO-KPEMHE3EMHOro Kiacca, C
Masnioll KOHLIEHTpauuei B3BelleHHBIX HaHocoB (MeHee 50 r/m). B 30He
cTeneii, HanpuUMep, KapTUHa Jpyras. B 30He creneii CTOK HeBenuK, CIO
croka nopsaka 50 MM B roa. BoaHocTb pek pe3ko M3MeHsieTcs Ho ce30-
Ham roga. Ctok npeumymectseHHO (Ha 80%) ¢opMupyeTcs Bogamu, cTe-
KaIOLMMH [0 MOBEPXHOCTH BoAocOopa. Boawl mpecHble, HO cO 3HA4M-
TENBHBIM cofepxkaHueM coneil (mo 1000 mr /nm), ruppokap6oHaTHO-
KanbLMEBble, MyTHOCTb BOJBI 3HaunTeNbHas (10 500 mr/n). Pasymeercs,
9TH CpeJIHHE JaHHbIE HOCAT HCKIIIOYMTENIBHO WIUTIOCTPATHBHBIN XapakTep.

IIpy ycuneHuM JAesTeNbHOCTH uesoBeka B OacceiiHe pekd WM o3epa
NpUpOAHblEe BOABI 3TOro OacceifHa Taloke COOTBETCTBYIOIIMM 0Opazom
H3MEHSIOTCA, YTO HAXOJUT CBOE OTPAXKEHHE B MHAMKATOPAX re03KOJIOIH-
gyeckoro coctosiHus Gacceiina. Hampumep, mpumepHo 3a crojnerde co-
JeprKaHue XJIopuIoB B Boae p. PeiiH Ha rpanuue I'epmanuu u omnanaun
YBEIHYMIIOCH MPHOIU3UTENBHO Ha MOPSNOK, YTO yKa3biBaeT Ha BeCbMa
3HAYUTEJILHOE YBEIHUYSHHE aHTPOIIOTEHHOTr o aBneHus B 6acceliHe.
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VI1.2.2. 'eosxonocuneckue acnekmsi 600H020 X032UcCmea
V1.2.2.1. Boonsie pecypcui u 60doobecnexennocms’

Bozna — HauGosnee WIMPOKO MCHONB3yEMBIii NPHPOAHEIH pecypc. 3abop
BOJIBI M3 BCEX HCTOUHHKOB MHMpa COCTaBnseT okono 4000 kM’ B rox. O6®-
€M JpyrdX HIHPOKO HCIMOJb3YeMBIX NPHUPOIAHBIX pPeCypcoB, TaKMX Kak
yroib WiH HeTh, MPUMEPHO Ha TPU MOpAAKa MeHbIne. I'poMo3aKOCTh
BOJBI KaK pecypca MPHUBOAMT K HEOOXOAMMOCTH HCIOJB30BaHHS €ro Io-
6J1M30CTH OT MECTOHAXOXKAEHHMS, WITH K 6OJIBIIMM TPYAHOCTAM M BBICOKOH
CTOMMOCTH Tepeiadyd BoIbl Ha 3HAYMTENbHbIE paccTosHua. Takum obpa-
30M, BOJHBIE PECYPCHI JIOKATBHBI.

Ilepenaua 3HauuTeNbHBIX OOBEMOB BOABI C KOHTHHEHTAa Ha KOHTHHEHT
U Jaxe Ha GonbluMe pacCTOAHUA BHYTPH KOHTHHEHTOB MO PAAY NPHYHH
BecbMa 3aTpyaHuTenbHa (cM. VI.2.2.3). CywmecTtByloT 3aHHMaTelbHbiE
TIPEIUIOXKEHMS 1O TPAaHCIOPTHPOBKE BOAbl Ha 6ospiine paccroguua. K
HHM OTHOCATCS, HallpHuMep, TakHe MpeUIOXKEHH Kak OykcHpoBaHHe afic-
6epros u3 AxrapkTuabl B ctpanbl [lepcuackoro sanmsa. Texuuuecku Ta-
KHE MPOEKTbl BO3MOXHBI, H OHH OYIOYT TEOPETHHYECKH COBEPILEHCTBO-
BaThCcA H Janee. OJjHaKO CTOMMOCTh KyboMeTpa Tako# Bozb! Obuia M OC-
TaHETCS BBLICOKOH Aaxke MO CpaBHEHHIO ¢ 6oliee peabHBIMM, HO TaKkKe
JOPOrHMH crioco6aMu, Hanpumep, ¢ OfipecCHeHHeM MOPCKOii Bojbl. Moxk-
HO TIpeACTaBUTH cebe TOJMBKO OJWH CLEHapHii, ONpaBALIBAIOIUI TpaHC-
HNOPTHPOBKY alicOeproB: Bce MCTOUHMKHM BOJBI MHpa CTaHYT HAaCTOJBKO
3arpsi3HEHbl, YTO AHTApKTHAA OCTAHETCS €AMHCTBEHHbIM HAJEKHBIM HC-
TOYHHKOM JparoLeHHON NMUThEeBOH BOABI TpebyeMoro kauectBa. Ocraercs
HaJeAThCA, YTO TAKOH CLIEHapHi HE CTAHET PEabHOCTHIO.

VYnpasneHue BOAHBIMM pecypcamH yaoOHee BCEro oCyLIECTBIATh AJIs
Bcero bacceiiHa peku WM o3epa WM GacceitHa noazemHeix BoA. OaHako
NMOJIMTHYECKHE M aJIMMHHCTPaTHBHbIE IPaHHLBI, KaK MpaBH/IO, HE COBMa-
JAIOT ¢ BOAopa3aenaMu. BHyTpH cTpaH 3TO MPHBOAMT K HeynoOHOH CH-
TyaluH, KOrga BOLHOE XO3AWCTBO OCYUIECTBIAETCA MO peyHbiM Gaccel-
HaM, B TO BpeMs Kak GoJbluas 4acThb APYroil SKOHOMHYECKOH AeATENBbHO-
CTH MpHBA3aHa K aAMHHHCTPAaTUBHOMY JACJICHHIO.

Ha MexayHapoqHOM YPOBHE 3TO MOXET NMPHBOAHTbL K KOHQIIMKTaM,
CBA3aHHBIM C HCTIOJNIb30BAHHEM BOJHBLIX pecypcoB. OKOIO MONOBHHEI Ha-

? C BonpocaMu BOAHOTO X03AHCTBA MOXHO O3HEAKOMHUTBCS GoJlee AeTanLHO B yueGHHKE
AB.Asakana u B.M.IllupokoBa “PaunoHanbHOE MCMOJB3OBAHHE W OXpaHa BOAHBIX
pecypcos”. ExarepunGypr: U3a-so “Bukrop”. 1994. 319 c.
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CeJICHHA MHpa JKMBET B He MeHee yeM 220 MeXAyHapOAHBIX PEYHbIX H
o3epHbIX GacceliHax, mpudyeM Gonee 25 GacceilHOB MpuUHAIEXKAT YeThI-
peM u 6onee cTpaHaM.

Haubonbmine TpyAHOCTH B COTPYAHHYECTBE Mexay oONacTAMH
(wrataMu) Wi, TeM Oonee, cTpaHaMH, 3aKJIIOYAIOTCA B TOM, YTO TEPPH-
TOPHH, PacroJIOKEHHbIE BBILIE 10 TEYEHHIO PEKH, HAXOAATCA B MpEeUMY-
IIECTBEHHOM MOJIOXKEHHH, MOCKONIbLKY OHH BOJILHO WJIH HEBOJILHO MOTYT
BJIMATH Ha BOAHBIE PECYpChl BHU3 MO TEYEHHIO, He Oyoy4H 3aMHTepecoBa-
HbI HM B KOJIMYECTBE, HH B KayecTBE yTekaioueH BHH3 Boabl. IIpu 3ToM
HIDKEJIEKAUMM TEPPUTOPHAM MpelomnpeseneHa MacCUBHas poJib, MO-
CKOJIBKY OHH He HMEIOT €CTECTBEHHbIX PblYaroB YIpPaBJICHUS pecypcaMH,
NPUXOAALIMMH C BepXHel yacTH 6acceiiHa. CaMbIM SPKUM MPHMEPOM SIB-
nserca cutyauus B 6acceiine Huna, rae mobrle nelicTBis B BEpXHEM WIH
CpeiHeM TE€4YE€HHH, BEAYIHE K COKPAILEHHIO CTOKAa PEKH, OKa3bIBAIOT He-
GnaronpuATHOE M OYEHB CEphe3HOE Bo3AeiicTBHE Ha S5kOHOMHMKY Erumnra,
CYLIECTBOBaHHE KOTOPOTO B T€UEHHE BCEH MCTOPHH M 10 CEro AHA 3aBH-
cur ot pexkuma Huna.

IMono6HbiM xe 06pa3oM, pa3BuTHE OpolleHHs B GacceliHe ApanbcKoro
MOps NPHUBENO K COKpalleHHio nputoka k Ceipiapbe U AMyAapbe M, Kak
CJIEAICTBHE, K KaTaCTPOHU4ECKOMY NMAJEHHUIO yPOBHs ApaJa.

Komuccus OOH no BompocaM npaBa c¢OpMyJIMpPOBajia MPHHLIMIBI
MEXAYHAPOOHOrO COTPYAHHYECTBa B 00JIaCTH BOAHBIX pecypcoB. OHM
BKJIIOYAIOT YeThIpe MEXIoCYAapCTBEHHBIX 00A3aTeNnbCTBa:

1) UndopmupoBaTe COCEAHHE rOCyAapcTBa U KOHCYJIBTHPOBATbCA C
HHMH, TIpeX/e YeM MpEeANnpPHHUMATb Kakue-1H00 JeiCTBHS, KOTOpble MO-
T'yYT NPHBECTH K M3MEHEHHAM COCTOSHMS Pa3ieiA€MBbIX BOJHBIX PECYPCOB.

2) PerynsapHo 06MEHHBATHCA THAPOJIOrHYECKMMH JaHHBIMH.

3) Uzberath npuuHHeHUs yuiepba APYruM MoJIb30BaTENSIM BOOHbIX pe-
CYpPCOB.

4) Pacnpenensatb BOAY W3 OOLIEro BOAOMUCTOYHHKA “pa3yMHO M Chipa-
BEUIMBO.

BoaHbie mpo6GnemMsl 3a4acTyl0 MHOTOKOMNOHEHTHbl. B mpouecce ux
MCNOJIb30BAHMs BO3HHKAIOT B3aMMOCBA3aHHbIe MpobieMbl HX AedHLIMTA,
HEJOCTaTOYHO MPHUEMJIEMOrO MX Ka4yecTBa, yiepba OT HAaBOAHEHHH U He-
GJIarONpHATHBIX U3MEHEHHUH JPYrdX KOMIIOHEHTOB OKPYXAIOLUeH cpenbl.
BoaHble pecypchl M MX HCHOJIb30BAHHE ABJAIOTCA LIEHTPanbHON npobie-
MO pa3BHUTHS apUAHBIX W CEMHapHAHBIX TEPPUTOPHH, Hrpas TaKxke
OuYeHb BAXHYIO POJib BO BCEX APYrux, Gosnee GoraTeix Bomoi obnactax.
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Crparerus pelieHHs BOAHBIX NMPoOIeM 3aKIi04aeTCs B TAKOM YNpPaBlIeHUH
baccetiHoM, koTopoe Obl ofOecneunBano KOHOMHYECKOE pa3BUTHE 6e3
yXyJUIeHHs BOAHBIX M CBA3aHHBIX C HUMH APYTHX NMPUPOIHBIX PECYPCOB.

AOGCONIOTHBIH BEpXHHWi npefesn BO30OHOBUMBIX BOAHBIX PeCypCcoB MH-
pa — 3TO CyMMapHO€e KOJIHYECTBO OCAJKOB, BBINAJal0lee Ha MOBEPXHOCTh
cymu, 4To cocTaBnseT okono 120000 km® B roa. ITo-sunuMoMy, Ge3Bo3-
BpaTHsiii 3a60p naxke 10% 3T0it BoAb! Ha X034HCTBEHHBIE HYXABI O3HAYATI
651 reoskonoruyeckyto karacrpody. Cnenyroimii, 6onee peansHsid npe-
Jen Bo30OHOBHMBIX BOAHBIX PECYPCOB MHpa — 3TO peuHOit CTOK 06beMOM
npumepHo 40000 kM’ B roa. M3 3TOro KONMYECTBA, YCTOMUMBBIN PEUHOI
CcTOK, Haubosee YNOOHBIN 1S UCTONBb30BaHMA, cocTapnseT 12000 kM’ B
rog. OgHako KpYNHbIE peKd MHpPa B CBOMX HHM30OBBAX HECYT CIIMIIKOM
MHOTO BOJibl, O0JIbIIIE, YEM €€ TaM BO3MOXKHO MCNoib30BaTh. [ToaTomy, no
M.H.JIbBoBUYY®, NOCTYNHBIH YCTOMUMBDIH PEYHOH CTOK COCTABJIAET MPH-
mepHo 9000 kM’ B roj, ¥ 3TO peasnbHbiii 06BHEM BO30GHOBHMBIX BOJHBIX
pecypcoB MHpa, TEXHHYECKH BO3MOXKHBIN U1 HCMOJIb30BaHUA 6€3 cTpon-
TENnbCTBA IMNOTHH. [To-BUAMMOMY, reoskonorud4eckuii npenen UCHob30-
BaHHA BO30OHOBHMBIX BOAHBIX PECYPCOB JOMDKEH OBITh CyLUECTBEHHO
H1xe, yem 9000 kM , TOCKOJIBKY 9KOCHCTEMBI CYILH W BUABI OPraHU3MOB,
MX COCTaBSIOLIHE, TAKXKe HYKJAIOTCA B BOJE.

K sroMy o6BbemMy nOCTYNHOro ycTOHYMBOro pe4yHOro CTOKa MOXHO J0-
6aBUTL pecypchl MOA3EMHBIX BOA, JTEJHUKOB U MPECHOBOAHBIX 03ep. Box-
HBIE pPecypchl 3TUX OOBEKTOB COAEpKaT Kak BO30OHOBUMYIO, TaK U HEBO-
300HOBUMYIO KOMMOHEHTbI, B 3aBHCHMMOCTH OT HWHTEHCUBHOCTH HX HC-
noJ1b30BaHus: yeM Gonblue 3a6op BoAbl, TeM GoblLe JONIA UCTIONb3YyeMOi
HEBO30OHOBMMOI KOMIIOHEHTBI, U TEM MEHblIE€ CTAaHOBATCS HEBOCIOJI-
HleMbIE 3anachbl.

Boraras momsemHo#i BO#oO# Xopollero kavyecTBa FMAPOreoiorHyeckas
¢dopmauus Orannana Haxoautes B obnacti Beicokux Pasuun rora CIIA
(wrarel He6packa, Kansac, Apkansac, Owiaxoma, Texac u ap.). 3anacset
BoAbl B Heil oOpa3oBanuch BCIEACTBHE CYIIECTBOBAHHUA HEKOTOpOH He-
60b1IOH Pa3sHOCTH MEXAY MPHXOAHBIMH U PACXOAHBIMH KOMIIOHEHTaMH
ypaBHeHus BoaHoro 6anaHca ¢gopmauuu. HecMoTps Ha HeGonblIoe exe-
FOIHO€ HAKOIUIEHHE BObl, 3HAYMTENbHAas NPOAOJLKUTENBHOCTD 3TOrO
npouecca NnpHBeNa K CyleCTBEHHbIM 3aracaM MOA3eMHBIX BoA. bonbiuue
3arachl MoA3eMHbIX BOJ MpelONPeeTHIN pa3BUTHE BEICOKOI(DHEKTHBHO-
ro opouraeMoro 3emienenvs. B TeueHue nocnenHux AecaTuneTHii oréop

3 NTbsoBry M.U. Boza v xu3sb. M.: Mbicns, 1986. 254 c.
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BOZBI Ha OPOUICHHE 32 roj 3aMETHO NPEBBINAJ €XKETOJHYI0 €CTECTBEH-
HYIO 3arpy3Ky MOA3€MHBIX BOA. B pesynbTate ypoBeHb MOA3EMHBIX BOM
ynaja Y MpoAoKaeT CHWXKATBCA, 3aTPaThl SHEPrMH HA OTKAUYKy BOIbI W3
CKBa)XHMH YBEJIMYHBAIOTCA, H CTOMMOCTD MPOU3BOIMMONO MPOAYKTa TAKXKE
yBeNnuuUBaeTcsa. B HEKOTOPBIX HacTAX 3TO# OOLIMPHON TEPPUTOPUH 3eM-
Jlefiesiie CTalo HEBBITOJHBIM, M CEJIbCKOE XO3HCTBO CHOBAa CTAJO MHAacCT-
OHIIHO-CKOTOBOJUECKHM, Kak 310 66110 B XIX B.

Kak MbI yxe Buaenu, 6e3Bo3BpaTHOe notpedieHHe BOJbI B MHpeE CO-
ctapnser ceiyac okono 4000 xy6. kM B roa, npu Bo30OHOBHMBIX pecyp-
cax nopsaaka 9000 ky6. M B roa. CooTHOLIEHHE MEKAY UMEIOLIMMHCS pe-
cCypcaMH U notpebieHHeM BhIMIAUT Ha r1obalbHOM ypOBHE IMOKa BIIOJ-
He 6naronpuaTHBIM, HO Ha CaMOM Jiefie JUIS MHOTHX PaHOHOB 3TO Jalieko
He TaK, TaK KaK CpeJHHE MHpPOBbI€ BEJMYHHBI MAaCKHUPYIOT MUMeEIOLIMECH
Pa3avyMsg MeXAY paioOHaMH U CKPbIBAIOT A€ULUT BOIHBIX PECYPCOB BO
MHOTHX MeCTax MHpa.

OnHuM U3 nokasaresieit COCTOAHHS BOAHBIX M CBA3AHHBIX C HUMH reo-
9KOJIOTMYECKUX MpobiieM B TOH MM MHOW CTpaHe SABNSETCS KOJNIUYECTBO
BOJHBIX PeCypcoOB Ha KaXXJoro xwurensd. s cTpaH ¢ NMpeuMyLiecTBEHHO
TpaH3UTHBIM CTOKOM (kak Eruner unu CynaH) wiau ans KpynHbIX CTpaH ¢
pa3HOOOpa3HBIMU PErHOHANILHBIMH  YCJIOBUSAMH (OPMHPOBAHUA CTOKA
(xak Poccus unu Kuraii) stor nokasarens HepenpeseHtaruBeH. OmHaKo
AN BCeH COBOKYMHOCTH CTpaH MHpa OH MOJe3eH Ui CPaBHUTENIbHOM
OLIEHKH CHUTYalUH C BOJHbIMH pECYpCaMH.

BoaoobecneyeHHOCTb H3MEHAETCS OT CTPaHbl K CTpaHe Ha HECKOJIbKO
nopsakos (ot 328000 ky6. M/uen. B roa ans ['aboHa 1o npakTHYeCKH Hy-
ns B crpaHax [lepcuackoro 3anua). YposeHb 500 ky6. M Ha uenoBeka B
rofi U MeHee SBJAETCS Ype3BblYalfHO HM3KHMM, Ja)ke MOPOTOBbIM Ui Ha-
LHOHAJIBHOTO YCTOHYHMBOrO pa3BUTHA. IIpUMEpHO TakuUM KOMMUYECTBOM
BOIHBIX pecypcoB (370 ky6. m/uen) pacnonaraer Uspaunb, siBnss npumep
BecbMa 3((eKTHBHOrO HMCMOJIb30BAHMS BOJHBIX PECYpPCOB, B TOM 4HUCIIE
Ha opoluenue. YposeHb 1000 ky6. M Ha yesnioBeka OObIYHO MPHUHUMAETCS
B KayecTBe KPUTHYECKOro, YKa3bIBaIOLIEro Ha TO, YTO CTpaHa HaXOAMUTCH
B COCTOSIHHH OCTPOro JedHLIMTa BOAHBIX PECypCOB.

B cTpaHax, rae BOAHOE XO3HCTBO ONpEAENseT BCIO 3KOHOMHKY, TAKHX
kak Eruner, Cupus, Ilakucran, yposeHb BogonoTpebneHHus cocTasaseT
12002200 ky6. m/4en.

B HacTosimee Bpems 15 ctpan (u3 145, no kotopbiM ObuIH AaHHbIE) C
HacenenueM 110 maH. yen. pacnonaraiot meHee yeM 500 ky6. M Ha uen.
Becbma Huzkuii ypoBeHb BOAHbIX pecypcoB (500-1000 ky6. m Ha ven.)
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XapakTepeH eue Wi 12 ctpaH ¢ HacenenveM 120 muH. vesn. i atux 27
cTpaH AehUIMT BOAHBIX PECYPCOB OMPEAENAET CYIIECTBOBAHHE HX Hace-
JIEHHS, 3TO BOTIPOC >KH3HH H CMEPTH U MPUYHHA BaXHEHIINX CTpaTernye-
CKuX pelueHuii npaButenscTB. Eme 58 crpan ¢ Hacenenwem 3,4 mipa.
Yeq. )KMBYT B YCJIOBHSAIX MaJIOro KOJHYeCTBa BOAHBIX pecypcoB (1000-
5000 xy6. m/uen.). Becero k 1990 r 85 crpan ¢ 70% HaceneHus mupa
cTOsUIM niepeX mpobneMamu nAeduimTa BoaHbIX pecypcos (Tabin. 8). 310 B
OCHOBHOM pa3BHBAIOIIHUECA CTPaHBbI, IJIE HEJOCTATOK BOAHLIX PECYpPCOB
ABJIAETCSA BOXXHBIM, €C/IH HE BAXXHEHLIMM, MPENATCTBUEM HX COLMATBHOIO
¥ SKOHOMHYECKOrO Pa3BHUTHA.

MHorHe cTpaHsl ¢ pecypcamu, npepbiatomuMu 5000 ky6. m /ge, BbI-
raagaT O6naronosiydyHbIMH, HO Ha CaMOM Jene cpedHss uudpa 4acTo
CKpPBIBaeT Cepbe3Hble PErHOHANBHBIE Pa3/iM4usA BHYTpH crpaH. Poccus —
XapaKTepHbIH NpHMep TakoH CHUTyaLuH, rae Manas obecrne4eHHOCTb BOA-
HbIMH peCypcaMH COBMAjaeT ¢ Haubosee HaCENCHHBIMH H 9KOHOMHYECKH
pPa3BUTHIMM TEPPHTOPHAMH, TAKMMH Kak LeHTp M lor EBponeiickoit Poc-
CUH U YpanbCcKui NPOMBILLIEHHBIH PErHOH.

Tabauna 8. Uuciio cTpan, pa3nHYaloOLMXCs M0 KOJHYECTBY BOAHBIX pe-
CYpCOB Ha Iyury HacejieHus, ky6. M 3a roa, B 1990 u 2025 rr.

KomdectBo BoaHbIx pecyp- | Uucno ctpas aToik Oxuaaemoe YUCIIO
COB, Ky6. M /uen. 3a rog KaTeropuu CTpaH 3Toii KaTeropuu
B 1990 r. B 2025 r.

Kpaiine manoe (<500) 15 26

Ouens manoe (500-1000) 12 19

Manoe (1000-5000) 58 51

Cpenuee (5000-10000) 12 10

Beicokoe (>10000) 48 39

Jlpyroii nokasatesib CTENEHH HAMpMKEHHOCTH ¢ obecrneyeHHeM BOA-
HBIMH pecypcaMH — 3TO JAOJIA HCIOJIb3yeMOH BOJbI 1O OTHOLICHHIO K
HUMeEIOLMMCA pecypcam. PacnpeneneHne 3Toro nokasartess No CTpaHam
MHpa 110Ka3aHo Ha pHc. 14.

TockonbKy YHCIEHHOCTh HaceneHus Mupa Oyner yBelH4MBaTHCA, a
00bEM UMEIOLMXCS BOJHBIX PECYPCOB OCTAHETCH MOCTOAHHBIM, CHTYallUs
JnepuuuTa BOAHBIX pecypcoB OyaeT u aajnee yXyauaThes, BbI3bIBas Jalib-
Hefiliee yrinyOneHHe NPOTHBOPEYHH, CBA3aHHBIX C MCIIONIb30BAHHEM BOJ-
HBIX PECYPCOB, KaK Ha MEXXAYHApOJHOM, TaK H Ha HALHOHAJILHOM YPOB-
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Hax. Ilpeacrodilee M3MEHEHHE KIIMMaTa BO MHOTHX CllyYasx €llie YCHIIMT
KOH(IHKTHBIE CHUTYaLHH.

K 2025 r. yxe 1,4 mnpa. uen. B 45 crpaHax mupa OyayT pacronaraTb
MeHee yem 1000 ky6. M Ha 4en. 3a rog. OKoJIO TpeX YETBEPTHIX Hacene-
HUg MHUpa npubnusurensHo B 100 crpaHax Oyner >kKuUTb B YCJIOBHMAX Je-
¢uumTa BOABI, WIH, HHBIMH CIIOBaMH, MOJ YIpo30H 3KOJOrHYECKOH, 3KO-
HOMHYECKOH M MOJIMTHYECKOH HeycTOHYMBOCTH. Eciu cyuiecTsyrolmue B
HacTofillee Bpems cHocoObl BeNEHWUA Xo3sdiicTBa He HM3MeHATcd, Oyner
NpPOJOJDKAThCA W yXy[lIeHHe KauyecTBa BOJbI, YTO ewle 6osee OCI0XKHUT
cUTyauuo. MoXHO 0XHMJaTh, YTO KOJHYECTBO M FyOMHa KOH(QJIMKTOB,
CBSI3aHHBIX C BOAHBIMH MpobiemMamu, ewe Gonee BO3pacTyT.

V1.2.2.2. Pecynupoeanue peyHo20 cmoxa

Koraa Ha xako#-1160 TeppuTOpHH NOTPEOHOCTh B BOJIE HAYMHAET Ipe-
BOCXO/IMTh BEJIMUHHY YCTOHYMBOrO Pe4HOrO CTOKa, M JPYrue HUCTOYHUKH
BOJHBLIX PECYpCOB (B TIEPBYIO Ouepe/lb, MOA3EMHbIE BOJbI) OTCYTCTBYIOT
WK AOYEMY-THO0 HE MOTYT OBbITh MCHOJb30BaHbl, BO3HHKaeT HeoOXonu-
MOCTE B PEryJMpOBaHHH PEYHOrO CTOKa, TO €CTh B CTPOMTEJNILCTBE IUIO-
THH M, COOTBETCTBEHHO, CO3/laHMH BoJoXpaHunHul. Co3faHue [UIOTHH U
BOJOXPaHMINLL — BAKHEHIIMHA cnoco® yeennueHus obbema BO30OHOBH-
MbIX BOJHbIX PECYPCOB.

IlepBbie NIOTHHBI NOABWIHCH B MUpe ete 4—4,5 ThiC. JIET TOMY Ha3ai.
B XX B. TeMnbl CO3AaHHS TUIOTHH CHIBHO YBETHYHIIUCh, B 0COOEHHOCTH
HauyuHasg ¢ 1950-x rr. B Hacrosilee Bpems B MHpe CYLIECTBYET OKOJIO
MMJUTHOHA CO3[JaHHBbIX YEIOBEKOM BOINOXPAHWIIMIY Pa3HOTO pasMepa, OT
CPaBHUMbIX C KPYNMHbIMH €CTECTBEHHBIMH O3€paMH A0 HeOONbLIMX TNpy-
nos. Mx obmmii o6beM npesbitaer 6000 ky6. kM U nosie3Hsiii 06bemM —
3000 ky6. kM. HacuuTbiBaetcs okono 30.000 kpynHbIX BOZOXPaHUIMLL C
obbvemom 6onee 1 maH. ky6. M. Hanbonee kpynHsie BogoxpaHuiuiia (He
CuMTas NoANpyXeHHeIX o3ep) 310 Bparckoe Ha AHrape (169 ky0. km),
Kapub6a na 3am6e3u (160 ky6. km), Hacep na Hune (157 xy6. km), Bosb-
Ta Ha BosbTe (148 ky6. kM). O6uias ruiowanb MOBEPXHOCTH BOAOXPaHHU-
JIMUI, BKJIIOYas MOAnpy>XKeHHble 03epa, cocTaBiseT okono 600000 kB. kM.

ITpu cymmapHoM nonesHom o6beme pasHoMm 3000 ky6. kM BogoxpaHH-
JIMLLA YBEIHYHMBAIOT YCTOHYHBBIH CTOK, TO €CTh BO30OHOBHMBIE pPECYpChI,
TIPHTrOIHbIE K MCMOAbL30BaHHo, Ha 25 %. C apyroii cTopoHbl, cpenHss
MHpPOBas MPOAOHKHTENLHOCTb BOAOOOMEHa B PEuHBIX CHCTEMax YBEJH-
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ymach ¢ 20 10 100 cyTok, 4ro yKa3biBaeT Ha YXYAUWEHHE HX 3KOJIOrHYe-
CKOrO COCTOSIHMA. B 4aCTHOCTH, 3aMETHO CHH3WIACh ECTECTBEHHAA CaMo-
OYMIIAIOLIas CMOCOOHOCTh peK, CBA3AHHAsA C MOCTOAHHBIM TMOTNOIEHHEM
KHCJIOpOZa W3 BO3JyXa PE4HOH BOOH, TeKyllieH B TypOYyJI€HTHOM peXH-
Me. PacTBOpeHHBIii B BOJiE KMCJIOPOJ PACXOAYETCH HA OKHCIIEHHE MEPeHo-
CHMBIX BOJIOW OpPraHH4YECKHX 3arpA3HAIOLLNX BEHIECTB.

B Poccuu u apyrux ctpaHax Gwismiero CCCP umeerca 6onee 4000
KPYMHBIX BOJOXPaHUIMIN ¢ 0ObeMOM, mpeBbllalomuM 1 MiH. Ky6. M,
npuueM 98% obwero o6sema Haxoautcs B 250 KpynHeHLIMX BOAOXpa-
HUAMINAX ¢ o6bemMoM kaxaoro Gonee 100 miH. ky6 M. Beero 3aperynu-
poBaHo okono 1200 ky6. kM BOABI, M 0Kk0N10 25 % peuHoro cToka.

Bonoxpanunuiua, B TOM 4Mciie KpynHeiiue, pacnonaratorca 8 Poccun
NpeuMYylIECTBEHHO Ha pPaBHHHE. JTO O3HAYaeT, YTO MOTEPH 3€MJIH, NpH-
yeM caMoif LIeHHOH AJiA CENbCKOro XO3fHCTBA, Ha MoiiMax M Teppacax
pek, B ocobGeHHOCTH BenHkH. [ToMMMO moTepu cenbCKOX03AHCTBEHHBIX
3eMenb, Bojoxpanunua 8 Poccuu npuxecnu ¢ coboit paa Apyrux fipo-
6nem. CpeiM HUX TakHe Kak MepecesieHue JIofel U HapylueHHe CI0XKHB-
HIMXCH TPaJMLIMi BEACHHS XO35iCTBa, yXyAUIEHHE KauecTBa BOAbI, HEYC-
TOWYHMBBIA, W TMOTOMY HEONAroNpHATHBIH FMAPONOTHYECKHIH pEXHM B
HIDKHeM Obede TUIOTHH, NepexBaT CTOKa OHOreHHBIX 3JIEMEHTOB
(docdopa u azora) K, COOTBETCTBEHHO, CHHXKEHHE GHOJIOTMYECKOH Mpo-
IyKTHBHOCTH MOpeH, MOJBEM YPOBHS I'PYHTOBBIX BOJ C COMYTCTBYHOIIH-
MH M3MEHEHHAMH TMPOAYKTHBHOCTH NPUPOIAHBIX M aAHTPOMOreHHbIX
naHAwadTOB, yXyALIEHHE YCIIOBHH JUIs ppiGHOrO X034iCTBa H Ap.

C npyro#i, noaoXHUTENbHOH CTOPOHBI, FMAPOINEKTPUIECKHE CTAHLIUH
He 3arpsA3HAIOT OKpYXKalolyto cpenty. OHH UrpalOT TaKXKe BaXKHYIO POJib B
SHEPreTHUECKHUX cUcTeMaX. B 0cob6eHHOCTH BakKHO HX CBOHCTBO MpaKTH-
YECKH MIHOBEHHO pearHpoBaTh Ha M3MEHEHHs CMpOCca Ha IHEPruio: Be-
YepHHUE U YTPEHHHE MHUKOBbIC HArpy3KH B DHEProCHCTEMaXx, CBA3AHHBIE C
TIOBCEIHEBHOMN JKM3HBIO JtoAcH, Haubosnee 3¢¢eKTHBHO MOKPHIBAIOTCS
THAPORJIEKTPOCTAHUMAMH. Pa3BHTHE OpOILEHHS BO MHOTHX paifoHax MUpa
HEBO3MOXHO 6€3 co3naHus BOAOXpaHWIMIL. Bomoxpanunuuia Ha kpyn-
HBIX peKax yJy4IllaloT TAKoKe YCJIOBHS HaBHUIal[HH.

B 3xOHOMHYECKH pPa3BHTBIX palOHaX MHpa IUIOTHHBI 3a/IEPXKUBAIOT 3a-
CPSA3HAIONINE BEILECTBA, MEPEHOCHMBIE PEKOM, MEPeBOAs HUX B HOHHBIE
otnoxeHus. B yactHocTy, no K.K.OnenbmreiiHy, kackaa BOXOXpaHMIIKLL
Bosru u ee 6accefina 3 (peKTHBHO BBINIONHSAET 3Ty BaXHYIO F€03KOJIOIH-
4eCcKylo 3aJjauy.
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I110THHBI C COMYTCTBYIOLUMMH COOPYXKCHHAMH (BOAOXPaHHIMIIAMH,
HPPUrallHOHHBIMH CHCTEMAaMH, THAPOIIEKTPOCTAHIMAMY, UUIIO3aMH H
fp.) COCTaBJSAIOT BAXHYIO YacCTb CTpaTerHd pa3sBMBalOIMXCA CTpaH. B
TPONUYECKHX YCJIOBHAX PEryJIMpOBaHHE CTOKA INPUHOCHUT AOTOJHHUTENb-
Hble Tpo0JEMBI MO CPaBHEHHIO CO CTPaHAMH C YMEPEHHBIM KIUMAaToM,
NIOCKONBKY P€XHM BOAOXPaHHWJIMIL U HX BO3JEHCTBHE Ha OKPYXAIOHIYIO
cpeny B CWIbHOM CTENEHH 3aBUCAT OT NPHUPOJHLIX ycnoBuii. Kak Toabko B
TPONHMYECKOM paiioHe BO3HHKAeT HOBOE BOJOXPaHHIIHILE, YPOBEHb 3a60-
JIEeBaHHI U CMEPTHOCTH PE3KO MOBBILIAETCSA: KAauyeCTBO BOABI B BOAOXpa-
HUIHLIE OObIYHO XyiKe, BCJIE/ICTBHE 3aME/UIEHHOro BOAOOOMEHa, yBelH-
YeHHUs BOAHOH 6HMOMAcCChI U Mp. MO CPaBHEHHIO C PeYHOH BOJOMH, YTO MpPH-
BOAMT K 3HaYMTeNIbHOMY pocTy 3aboneBanuii. [lepeHocunku MHOrux 6o-
Jie3HeH, TakuX KaK Malspus WIH LIMCTOCOMATO3, HaXoAT /s cebs Jyuy-
LIHE, YeM PaHbllie, YCJIOBHA CYLIECTBOBAHHS, UYTO MPHUBOAHT K PE3KOMY
yBeJIMueHHIO 3a00JieBaHHid.

B nocneanue roapl Hawanu BO3HMKATh BOJOXPAHHW/IMLIA B 30HE BJaX-
HBIX 3KBaTOPHAJILHBIX JIECOB, TAE JOMOJHHUTENBHO K YK€ NEPEUHCICHHBIM
BO3HMKAIOT HOBBIE€ reodkonoruuyeckue npobsemsl. Ileproe kpynHoe Bo-
JOXPaHUJIHLLE B 3TOH 30He 310 TykypyH B bpasunun ¢ I'OC MouHocTbIO
8 mMaH kBT. BogHas pacTHTENbHOCTb MPEKPacHO pa3BUBAETCA B YCJIOBHAX
NOCTOSIHHOI'O BBICOKOrO MPUTOKa Terla O Takoif CTENeHH, YTO Ha BOLO-
XpaHWIMLIE MOBEPXHOCTH BOAbI NpakTHueckd He BUAHO. [locnenyrouiee
pa3jioKeHHe OTMHparoLleH BoaHONH OGHoMacchl MOINIOIAET U3 BOIbI BECHh
pPacTBOPEHHBIH TaM KHCIOpOA W NMPHBOAMUT B KOHLIE KOHLOB K aHa’po0-
HOMY pa3JIOEHHIO OCTaBLLUeHcs OHOMACChI C BbI/ICICHHEM BECbMa SJOBH-
TOro CEepoBOOpoJa. 3aMETHO BO3POCIIO TaKXKe YHCIO CiiyyaeB 3aboneBa-
HUH OJIHUM W3 BUAOB dHLE(AIUTa CO cMepTenbHbIM HexoaoM. [TogoOHbIe
YCIIOBHsi CyWIECTBYIOT Taioke B CypuHaMe, riae Ha OTHOCHTENBHO He-
Gonbwom BopoxpaHuiMiie BpokonoHao 3anax cepoBomopoia CTONbL CH-
JieH, 4yTo onepaTtopbl Ha 'OC BbIHYXIeHbI paboTaTh B MPOTHBOra3ax.

B pane cnyuyae, B 0CO6EHHOCTH B Pa3BHBAIOLIMXCS CTpaHaX, HHTEPEChHI
MECTHOIO MPHPEYHOrO HACEJNICHHA HE YYMTBIBAIOTCS MPH TUIAHUPOBAHUM
pa3sBUTHS BOJAHOrO Xxossicrea. OOMH W3 aMEpPUKAHCKHX HcCcliefioBaTenei
MUILET, YyTO 6oNblIME NIOTHHBI B AdpHKe 3TO KIaCCHUYECKHii NpuMep To-
ro, Kak rOpoOACKHE >KMTENIH NPOEKTUPYIOT IUIOTHHBI C [JIABHOH LEJbIO
MPOM3BOANTDL 3HEPrHIO MOYTH MCKJIIOYUTENLHO IS FOPOACKO# ke mpo-
mbltieHHocTH. OGcneaoBanue nsaTd HeGosblIKMX BoAoxpaHuauu B Ke-
H1M ¥ 3umbabBe Mokasano, YTO MECTHOE HacelieHHE He MOoNyuyaeT HUKa-
KHX BBIFOJ OT BHOBb MOSABUBLIMXCH BOJAOEMOB, TAKHX KaK Kay€CTBEHHOE

172



BOIOCHA0XKEHHE, KAaHAJIW3aLMA, JIEKTPHUYECTBO HJIH YBEJIHUEHHE MPOAYK-
TOB NHTaHHS.

B HayuHoii uTepaType, H B OCOOEHHOCTH B CPEJCTBAX MacCOBO# HH-
¢dopmauuu MHpa, MyGJIMKyeTCs MHOTO 3asBJIEHMH C OLEHKOH (3a4acTyro
roJIoc/ioBHOM) 3¢ (EKTHBHOCTH TEX WM HMHBIX OCYIIECTBIECHHBIX MPOEK-
TOB TMAPOTEXHHYECKHX COOPYXKEHHWi, KaK MpPaBHIO, C OTPHLIATENbHBIMH
BbiBoAaMH. OJIHAKO, CTPOrUX HAY4YHBIX OLIEHOK TOKa MOYTH HE CHEIaHo.
B 0COGEHHOCTH CJIOXKHO OLEHHTh 3KOHOMHYeckHMit 3ddexr Gonbiumux
IUIOTHH U BOAOXPaHWIHLL, HE TOBOPS y>ke 00 HHTErpHPOBaHHOM 3KOJIOTO-
3KOHOMHYecKOM 3¢ dekTe. MOXKHO CKa3aTh, YTO BOAOXPAHHIIHILA BbINOJI-
HAIOT CBOIO 3aj1avy, yBeJaW4HBas BOAHbIe pecypcbl. C Apyrod CTOpOHBI,
OHH TMPHHOCAT MHOIO HeONaronpusaTHBIX nociaeacTeui. ITosTomy npoek-
THPOBaHHE HOBOTO BOJOXPaHWIHLIA, B 0OCOOEHHOCTH KPYMHOroO, 3TO BCE-
raa fmoucK ONMTHMAIbHOIO PELICHHS, B KOTOPOM CyMMa BbIFOJl B KOHEU-
HOM MTOTE JIOJDKHA MPEBbILIaTh CYMMY NMOTEPb, H B KaXKAOM CIIy4ae 3TO
peLIeHHe JOKHO ObITh HHAHBHAYAbHbBIM.

B cnydae CCCP u coBpeMenHoit Poccun 3aTpyaHUTENbHO CKa3aTh, Ka-
KOB € UTOroBblif 3()(eKT HAIMX MJIOTHH ¥ BOJOXPaHWIIHLL, B OCHOBHOM
pacroyioXXeHHbIX Ha PaBHHHE, MOCKOJIbKY HMMEIOTCA KaK 3HauHTEJIbHblE
TLUTIOCBL, TaK ¥ MUHYCHI. Pa3zBuTHe BoaHoro xozsiicrea B CCCP u Poccuu
LUTO O 3KOJIOTHYECKH HEeYCTOiYHBOMY myTH. BeposarTHo, eciu Obl cTpou-
TEJILCTBO KACKa[OB BOJAOXPaHHW/IHLI Ha paBHUHHBIX pekax Poccuu npous-
BOAMWJIOCH Ceiyac, TO BLICOTA MUIOTHH Obina Obl HHXKE M, COOTBETCTBEHHO,
IJIOIAAb 3aTalUIMBaeMbIX 3€Mejlb MEHblLE, W HEGNMaronpuaTHeIE re03Ko-
JIOTHYECKHE TMOCIeACTBHA ObUTH Obl 3HAUMTENIBHO COKpaLlleHbl MO CpaBHe-
HHIO C T€M, YTO Mbl HMEEM.

MHorue oTpHLaTenbHble MOCIEACTBUS CTPOUTENbCTBA MNIOTHH M BOJO-
XPaHHIHLL SBJIAIOTCA CEPbE3HbIM apryMEHTOM MPOTHB MX AajibHeHLlero
pa3BuTHi. OnHako HEO6XOOUMO MOMHHTh, YTO BOJOXPAHWIIMLIA — BaX-
Helllee CPeACTBO yBeJMuYeHHs oObeMa BO30OHOBHUMBIX BOAHLIX pecyp-
coB. B npouecce npUHATHS peLIEHHs O CTPOUTENbCTBE HOBOW MIOTHHBI
Heo6X0MMO TILATENbHO B3BECHTDb BCE “3a” M “NPOTHB”, npuUveM YHHUBEp-
CaJibHOH METOJMKH OLEHKH He CYLIECTBYET, H MOTOMY K aHaJM3y HeoO-
XOAHMMO MPHUBJIEKaTb HE TOJILKO HEOOXOAMMBbIE HHXKEHEPHbIE, IKOJIOrHYe-
CKHE W Mp. 3HAHWA, HO U M3PALHYIO 010 BOOOpakeHHs U 3ApaBOro
cmbiciia. OKOHYATENIbHOE pellieHHE 3TO BCErAa KOMMPOMHUCC MEXIY HH-
JKCHEPHBIMH, JKOHOMHYECKHMH H 3KOJIOTHYHCCKHUMHU LENdMH TMPOCKTa.
Bceobbemniowas 3KcnepTi3a KpyNnHOro rupoTEXHHYECKOro MpoeKTa —
JOPOrOCTOsLLEE 3aHATHE, HO CAMH MPOEKTbl HAMHOTO JIOPOXe, pacCHMTa-
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Hbl HE MEHee YeM Ha CTO JIET, U MOCJeACTBUA HEMPABUILHOIO PELUEHHS
MOTYT OKa3aThCs MNTyOOKHMH U 0ITOBPEMEHHBIMU. MBI y’ke HMEEM MHOTO
MPHUMEPOB 3TOr0 U3 MPAKTUKH HALIEr0 POCCHHCKOro BOAHOIO XO34HCTBA.

B HacTosllee BpeMs MMEIOTCS MPUMEPBHI NepeoleHKH 3¢ dexkTHBHOCTH
HEKOTOPBIX THUAPOTEXHHYECKHX CXEM, OCYLIECTBIACHHBIX B IpEIIIECT-
Byioire aecstunetus. Hanpumep, no Ipoekty Gaccefina p. TenHeccu B
CHIA (Tennessee Valley Authority) B 1930-x rr. 66110 MOCTPOEHO OKONO
20 rotuH ¢ Bogoxpanunuiiamu. Tpeanonaranocsk, 4to 3T1a cxema obec-
MEYUT JIEUIeBYIO SHEPrUiO, YIYyYLIMT YCIOBUA CyNOXOACTBA U 3aUIUTY OT
HABOOHEHHMI, U B 11€JIOM CO3aCT OCHOBY /U1 YCIELIHOIO SKOHOMH4€ECKO-
ro pa3putus. IIpoekT OOBIYHO CHHUTAJNICA XOPOLIHUM IIPUMEPOM YCIELIHOTO
pelueHus MpobyieM perHoHabHOTO pa3BuTHA. bonee riy6okuii aHamus
MIOKa3aJl, YTO OCYLIECTBNEHHbIN NPOEKT He MpHHEC 0JKUAAEMOro MaTepu-
aJIbHOTro ONaronomy4us B 9TOT PErHOH.

[nyGokuit aHanu3 reo3KONOrHYECKUX MOCIEACTBUI coopyskeHHs Acy-
aHckoi rutoTuHel Ha Hune B ErunTe BbINONIHEH HHOCTPAHHBIM YJIEHOM
PAH TI'.Vaiitom (CLLA), xoTopbiii He mpHien K OXHO3HAYHOMW OLIEHKe
nocnencTauii. BeneacTaue neTHux (MIOHb-CeHTAOpPL) noxei B Gacceline
Huna, exxerogHo ¢opMHpyeTcsi MoNoBoAbe, Bceraa Hrpasliee 6iaro-
TBOPHYIO POJIb B CTAHOBJICHHH W pa3BuTuM Erunra v ero HMBUIM3ALIMH.
ITosioBOABE OpOINAIO MO M NPHHOCKIO HAa HUX INIOAOPOAHBIN Hi. B Ha-
crofilllee BpeMs HJ 3a[epXHUBaeTCs IUIOTHHOH, W IUIOAOPOAME [IOYB
NOIKHO TOAJEPXKHBATECA MOCPEACTBOM NPHMEHEHUS MUHEPaJbHBIX
ynobpenuit. Hunbckas Boga akKyMynHpyeTcs B BOAOXPaHWIMILE, KOTO-
poe perynupyer 06beM JOCTYMHBIX BOOHBIX PECYPCOB C MOC/IEAYIOLIHUM
UX MCTONB30BaHHEM JUIS OPOLUEHHS W MPOHM3BOACTBA IEKTPOIHEPruu. B
koHue 1970-x rr. AcyaHckoe BOROXPaHWIHMLIC YAEPXKAIO HECKOJIBKO
BECbMa BBICOKHMX H MOTOMY O4YEHb OMacHbIX nonoeoauii. HaoGopor, B ce-
peauHe 1980-x rr. 6110 ceMb JiIeT noapsia, koraa ooseM nonosoaps Huna
6bl1 HaMHOro HKXKe cpeaHero. IIpu 3TOM B Kaxablii MajJOBOIHBIH roj
neduuMT BoAbl, HEOOXOAUMOIH 1A opolieHus nosiei Erunra, nononHsn-
¢ K3 ACyaHCKOro BopoxpaHwiMina. Takum o6pa3oM, BOAOXpaHHIIHLIE
NpeJoTBpaTUiO KpynHeiyto katactpody. CrpaHa Obuia GyKBaJILHO
criaceHa OT rojoJa, SKOHOMHYECKHX TPYJHOCTEH U MOMMTHUECKOW HeCTa-
OMIbHOCTH.

CTpPOHTENBCTBO KPYMHBIX W CBEPXKPYMHBIX THAPOTEXHHYECKHX CHC-
TeM, BIUIOYas BOJOXPAaHHIIHLIA, NO-BHIUMOMY, AOCTHIJIO MUKA B TPEThei
yetBepTH XX B. B Hacrosuiee BpeMs BUAHA TEHACHIMS K €r0 CHIDKEHHIO.
B TO ke Bpems, CpedH OCYLIECTBIISEMbIX MPOEKTOB — CTPOUTEILCTBO
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kpynHeiimen B Mupe I'OC u BojoxpaHu/IMIIa B MecTe, HasslBaeMOM TpH
VYienssa Ha p. AHuseiasH B Kutae u ocyumecrsnenue orpomuoro kOro-
BocTouHOro AHaTONMICKOrO MpPOEKTa HHTErPUPOBAHHOTO Pa3BHTHA,
BKJTIOYAIONIEro KOMIUIeKC U3 22 mioTHH, 19 I'DC u opocuTenbHBIX CHC-
TeM ruiowanepio 1,7 MiH. ra B BepxHeli 4actu GacceitHoB pek EBdpar u
Turp B Typuumn.

[pu4nHEL, MO KOTOPRIM COOPY)KEHHE BOJOXPAaHHIHIL B MUpE 3aMeJTH-
nock, pasHooOpasHel. Bo MHOrMX pa3BHTBIX CTpaHaxX Bce NpUEMIIEMbIE
LU CTPOMTENbCTBA TUIOTHH MECTa Y>KE€ WCIOJIb30BaHbl, 8 OCTABIIHECS HE
MONXOAAT MO 3KOHOMHYECKHMM WJIM MOJAMTHYECKHM cooOpakeHHsiM. JTo
BepHo M Wi EBponeiickoit yactu Poccun v Ypana. B CLLA 3a nocnen-
HHE JIBa JeCATUIICTHSA HE NOCTPOEHO HH OJHOTO KPYMHOFO BOAOXPaHHIIH-
ma. PykoeoactBo Bropo menuopauuii CIIA, ocywmecTBisBIero ocHOB-
HYIO 4acTb CTPOMTEINILCTBA TJIOTHH H BOJAOXpaHuwauul, B 1995 r. npunano
pelLIeHHe NMPEKPATUTh WX AalbHelillee COOpYKEHHE, MOCKONbKY NMPHOpPHU-
TEThl AMEPHKAHCKOro O0LIEeCTBa H3MEHHMIHCh, W TUIOTHHBI C BOJOXpPaHH-
JMiaMu 6oJiee He pacCMaTpPHBAIOTCS B KaU€CTBE NPHOPUTETHDIX.

Cpeau npuyuH 3aMeJIEHHS TEMIOB CTPOHMTENBCTBA BOLOXPAHWIIHLL B
MHpE — BbICOKAass CTOMMOCTb CTPOUTENbLCTBA M MEpEceNCHHs XUTeeH u3
30HBI 3aTOIUIEHHS, GONbIINE NOTEpPH 3eMENBHBIX PECYPCOB BHICOKOTO Ka-
YECTBa, CEPbE3HBIC H TUIOXO NPEACKa3yeMble Me0dKOOrHYECKHe NoCe-
CTBH#, IIyOOKHE M3MEHEHHS THAPOJIOTHYECKOTO PEXKMMa B BEPXHEM H
HIKHeM Obedax IUIOTHH, HapyLIeHHe YCTaHOBHBLIErOCs yKJ1aJia KU3HU H
X034HCTBa, HECOBMECTHMOCTb HHTEPECOB Pa3IMYHBIX COLMAIbHBIX IPYII
HaceNeHHs, KOTOPbIE MOTJIH OBITh 3aTPOHYTBI B PE3y/IbTaTe CTPOUTENBCTBA.

VI1.2.2.3. Ilepebpocku peunozo cmoka

Ha onpeaenenHol cTaguu pasBUTHS BOAHOTO XO3SHCTBa HEKOTOPOM
TEPPHUTOPHUH, KOTJIa HE TONBKO YCTOMUYMBAA YacTh PEYHOro CTOKA W JOC-
TYIHas 4acTb PECYPCOB MOA3EMHBIX BOJ, HO H JOTIOMHUTEINbHbII pecypc,
NoJjly4yaembl# BCJICACTBHE PeryJiMpOBaHUs CTOKa MPUOIMKAIOTCA K KO-
HOMMYECKH H IKOJIOTHYECKH paLMOHATLHOMY Npeaeny, BO3HMKAeT UHTe-
PeC K OCYILECTBIIEHHIO MPOEKTOB nepeaaun ("nepedbpocku") yactH peu-
HOI'O CTOKa U3 BOA00OeCneuYeHHOro B BOAOAEDULMTHBIH PErHOH.

MacTabbl KpynHeHINX nepe6bpocok B MUPE BLIPOCIH Ha MOPAIOK, OT
0,5-1 ky6. kM B rox (15-30 M’/c) B Hauane 3TOro Beka 40 npumepHo 10
kM’ B rozi (6onee 300 mM°/c). IIpumepbl NepeGPOCOK BOAbE €CTb BO MHOTHX
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crpanax. B 6eiBuiem CCCP kpynHeiimum coopyskenueM ssnserca Kapa-
KyMCKHH KaHaJ, 3abupatoimiuii u3 Amy-Jlapbu B 3anajHOM HarpaBJICHHH
He meHee 10 kM® BOABI B TOAI, HCMOB3YeMOll I1aBHBIM 06pa3soM Ha Opo-
menre. B Kanudopuun (CHIA) nepepacnpenensercs Mexay pe4HbIMH
GacceitHamu okono 30 kM B roa. B pa3nuuHbix ctpanax (6siumit CCCP,
CIIA, Kanana, Unausa, Kuraii, FOAP, Mekcuka u Jip.) npeajarajiuch Ho-
Bble TPOEKTHI CJICAYIOILIEro MOpAAKa BEIHYHMHBI, HO BO3MOXHOCTH HX
OCYUIECTBNICHHS, MO KpaiHeil Mepe, B Gmwkaiiliem Gyaymem Bpan Jid
JOCTHXHMA.

B CLIA B 1960-x rr. pactywas noTpeGHOCTb B BOAHBIX pecypcax,
rJaBHBIM O0pa3oM i UpPUralMH, 3aCTaBHIa MPOEKTHPOBILMKOB pa3pa-
60TaTh BMEYATIIAIOLIHE CXEMbl MEepepacnpencicHns BOAHBIX PECYPCOB B
Mmaciitabax Bcero KOHTHHeHTa. Boaa nomkHa Obina O6biTh 3a6paHa U3 OT-
HOCHUTENBbHO BonoobunbHoro cesepo-3anaga CLIA u Kanane!r u nocras-
neHa Ha woro-3anaj 4 tor CHIA, u naxe B MekcHky, o o4eHb CJIOKHOM
(u, 6e3 cOMHeHHUs, AOpOroi) CeTH KaHaIOB, BOAOXPAaHHJIHIL, HACOCHBIX
cranumii, 'OC u np. INo3nuHee, B 1970-x rr., 6onee ckpoMHbIe, HO BCE XKeE
KpYHHbIe cxeMbl nepebpocok Boasl npeaHasHayanuch B CILIA mns peiue-
HUS Pa3MYHbIX PErHOHANBHBIX MpobieM AedHLMTa BOAHBIX PECypCOB.
Hanpumep, npoBoAW/IHCE A€TajbHbIE MCCIICAOBAHHUA CTpPaTerHd MOTMOJ-
HEHMd 3aMacoB NMoa3eMHbIX BoA ¢opmauun Oramnana Ha Beicokux Pas-
HuHax CHIA (cm. VI.2.2.1). B KanudopHud H3BICKHBAIHCH AOIMOJIHH-
TeNbHbIE UCTOYHMKH BOABI 3a mpeaenamu wrata. Ceifuac, B koHIe XX
BEKa, MOXHO KOHCTaTUpOBaTh, YTO HH OAMH H3 3THX NMPOEKTOB HE OBLI
pealn30BaH. JTa CUTyallUsl OTpaXkaeT HEONOOPHUTENbHYIO MO3HLHIO aMe-
PHUKaHCKOro o6IIEeCTBa MO OTHOLIEHHIO KO BCEM HOBBIM KPYIHBIM THAPO-
TEXHUYECKHUM TPOEKTaM, BKJIIOYass MpOeKThl mnepedpocok. [NaBHble Xke
daxTopbl 0TKa3a OT npoekToB nepebpocok Boawl B CIIIA Geutd cie-
QYIOUIMe:

(a) HUppuraums posmxkHa Obula CTaTh TNIaBHBIM NOTpeGuTEIEM BOJDI.
Onnako crouMocTs nepebpacbiBaeMoii BoAbl Obl1a Obl Ha MOPAAOK AOPO-
e BOABI, Y)K€ HCMojb3yeMoH i opolueHHs. JIOKaibHble AeQHUHTHI
BOJHBIX PECypCOB 3acTaB/suIM (pepMepoB Gosiee IKOHOMHO HCIIOJIB30BATh
y’K€ UMEIOLIYIOCs BOAY, urpas ponb 3h(EKTHBHEIX PeryisaTopoB Crpoca.
TTomumo storo, B CIIA cyuiecTByer U3GBITOK CEABCKOXO3AMCTBEHHBIX
NpPOAYKTOB KaK il BHYTPEHHEro, TaK M Uil BHEILHEro pbiHKa, U B Jalb-
Hell1eM pa3BUTHH UPPHraLMH Y)Ke HET HyXKAbI.

(6) T'eoskonoruueckue MOCAEACTBHA CBEPXKPYIHBIX IPOEKTOB Mepe- .
6pocok BoABI MHOTOYHCIIEHHBI U KOMIUIEKCHBI. Jaxke celiuac, kora Haiue
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MOHMMaHHe NMpobJieM reodKOJIOTMH HAMHOTO JIydllie TOro, uro 610 20-
30 net TOMy Ha3al, [OCIEACTBHA HEONpEAEIEHHbI, MIOXO0 NpeACKa3yeMbl
¥ HE CPaBHHUMBI, TO €CTh, HATIPUMEP, HE MOTYT OBITh MPEACTaBNEHEI B Jie-
HEXKHOM BBIPOKESHHUH.

(B) IOpuauyeckue W NOMUTHYECKHE BOMPOCH KPYMHOMAcCIITaOHBIX
MEXyHAPOHBIX MepebpocoK BOAbI HeoObIYaHHO cnoxHbl. ObLecTBEH-
Hoe MHeHHe B KaHazie HACTONIBKO NMPOTHB Nepebpocok BOAbI FOXKHOMY CO-
ceqy, YTO MAapiaMEHT CTpaHbl MPHUHAI CMElHaAIbHBIA 3aKOH, 3ampelaro-
muit 310 Aenath. He nerve u nepefaya BOAHBIX PEeCYpCOB M3 HITaTa B
IUTAT, He TOBOPA yKe O nepedbpockax CKBO3b HECKOJIBKO IITATOB.

DTU TPYOHOCTH B OCYLIECTBJIEHHH KpPYNMHOMAaclITabHBIX nepebpocok
BOJBI OYEBMIHO CMPABEIJIUBBI M U1 APYTHX CTPaH, XOTA OHH MOTYT IpH-
HHUMaTb pa3inyHble (OPMBI B 33aBUCHMOCTH OT HALIMOHATBHBIX OCOOCHHO-
cTei, 4To NOATBEpPXKAaeTCA npumepoM GeiBiuero Coserckoro Coro3a.

B CCCP 20-25 ner ToMy Ha3aJ CYLECTBOBAJIIH MPaHAHO3HbBIC IPOEKTHI
nepebpocok peqHoro croka. B cTpane mio uccnenoBaHue H NPOEKTHPO-
BaHHe MepebpPOCOK 3HAUMTENBHOM uyacTH BoAwl M3 Hprthiia, O6u, Ces.
JBMHBI H APYTHX CEBEPHBIX U CHOMPCKMX peK Ha Ior, B OCHOBHOM B bac-
ceitHpl Apanbckoro u Kacnuiickoro Mopeii. B npopa6Gotkax npoGieMsi
y4acTBOBaJIH 0ojlee CTa Hay4HO-HUCCIIENOBATENbCKUX W MPOEKTHBIX HH-
CTUTYTOB IO BCEMY, OYEHb IIMPOKOMY KpPYTy BOMPOCOB.

Hccnenosanus npobnemel ObinH OOOCHOBaHHBIMHM, NMOTOMY YTO Ha
1oxHoM "Makpocikiione” CCCP npokusano 75% HaceneHust CTpaHbl, pac-
nojaraBlIETro BCEro JHb 16 % BOAHBIX pecypcoB, H JeHLIUT BOAbI B
psne MecT yxxe ObuT BecbMa cepbe3HbIM. CHTyalusi OCJIOKHSAIACh YCHIIH-
BalOLIMMCS 3arpsA3HEHHEeM BOAHBIX PECYpPCOB W MaJE€HWEM YPOBHS BOJbI
BCEX OCHOBHBIX 6eccTouHbix BogoeMoB (Kacnus, Apana, Banxaiua v ap.).

BwMmecTte ¢ TeM paboThl MO NMPOEKTHPOBAHHIO HOBBIX CXEM B HEAOCTa-
TOYHOH CTENEHH YUYMTHIBAJIM HEOOXOOMMOCTh KapAMHAILHOTO MOBBILIE-
HHA 3((PEeKTHBHOCTH HCTIOIB30BAHHA BOJAHBIX PECYPCOB BO BCEX OTpPAC/faX
BOJHOTO XO03#icTBa, B 0co6eHHOCTH B opoueHud. K Tomy Bpemenu B
CTpaHe HaKOIMHJIOCh MHOTO NMPHMEPOB TOrO, YTO JOPOrOCTOALUME COOpPY-
JKEHMsI HE IPUHOCUIIH OXKHUJAEMOI1 3KOHOMHUYECKO# BBIFO/bI, HO BHI3bIBa-
JIM CEPhE3HbIE H MHOTOYHMCJIEHHBIE I'€0IKOJOIHYECKHE TOCIEACTBHA, Ta-
KM€ Kak 3acojieHHe ¥ 3aboslauMBaHHe NOYB, YXyALIEHHE KayeCTBa BOJBI,
Jerpaganus 3KOCHCTEM U Mp. OTH YPOKH He ObUIH yUYTEHbI, IOTOMY YTO
OCHOBHOM cTpaTerueil BOAHOro xo3siicTea ObUI0 yBeJIMUEHHE JOCTYMHBIX
BOJHBIX pecypcoB 6e3 NomKHOro pocta 3¢¢peKTHBHOCTH HX MCHOJIb30Ba-
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HUA M TIpM NpeHeOpEeXXEHMH TEO3KOJIOrMYECKUMH M IKOHOMHYECKMMH
¢daxTopaMHu.

Bo BTOopo#i nonoeuHe 1980-x rr. nonUTHYECKUH KIMMAaT B CTpaHe Ha-
Yajl U3MEHATHCA. JKOJIOTHYECKOE JBHXXEHHE CTaJO0 ONHOM M3 MNEPBhIX
BO3MOXHBIX ()OPM MacCOBOro MPOTECTa MPOTHB TOTAIMTAPHOrO MOJHTH-
4ecKoro pexxuma B crpaHe. OfHUM U3 NEPBbIX OOBEKTOB KPUTHKH PEXKH-
Ma CTali Joporocrosiuue, Heda(deKTHBHbIE U IKOJIOTHYECKH Hebaro-
HPHATHBIE THAPOMEIHOPATHBHbIE COOPYXKEHHS H MPOEKThI, TO €CThb Bbl-
OBUTraMCh cooGpaxkeHus, nonoGHble npuseneHHbIM Boite A CLIA. B
KOHLE KOHLOB PYKOBOACTBO CTpaHbl TOrO BPEMEHH MPHHAIO pELICHHE
OCTaHOBHTb Bce paboThl Mo nepebpockaM, BKJIOYas Hay4HblE HCCIle-
JIOBaHHUA.

Tocnennee pnecatmaerne XX Beka MOYTH HE MPHUHEC]IO HOBBIX MPOEK-
TOB Tepebpocok Boabl. ['NMaBHbIE NpUYMHBI yke 00CYKAANIUCh: BbICOKas
CTOMMOCTb MMPOEKTOB M, CJIENOBAaTENIbHO, MOTy4aeMOH BOJBI, BBICOKas
CTEMNeHb HEOMPEAENEHHOCTH B OLIEHKE 'e03KOOrHYECKHX MOCNIEACTBUH
ob1as TEHAEHUMS K MOBBILEHHIO 3((EKTHBHOCTH HCIMOJB30BAHUA YiKe
MMEIOLMXCS BOAHBIX pecypcoB. Kpome Toro, TeopeTnueckH MOMKET Cy-
1eCTBOBaTb HEKHH Mpejien pasMepoB nepeGpocok Bozabl (¥ BOOOIE rui-
POTEXHHYECKHX CXEM), NMPH KOTOPOM HEOMNpPEAENeHHOCTb 3KONIOTHYECKHX
M JPYTHX MOCNEACTBMH HauWHaeT MpeBbIIaTb 3KOHOMHYECKYIO 3ddek-
THBHOCTb MPOEKTa, TaK YTO €ro OCYLIECTBIEHHE CTaHOBHTCA HEOIpaB-
JlaHHO PHCKOBaHHbIM H FIOTOMY HeLeJIeCOO0Opa3HBIM.

BeposaTHo, B 6yayL1eM HeraTHBHOE OTHOWIEHHE K KPYMHOMACIUTaOHbIM
nepebpockaM BOJbl MOXET U3MEHHTbCS M B Halleil crpaHe, U B Mupe. B
Poccun 6onee 80 % nacenenus >kuByT B OacceiiHax Kacnmiickoro u
A3zosckoro mopeit. JlepuuuTt BOAHBIX pPecypcoB B 3THX GacceiHax yixe
ceHyac BecbMa 3HAYMTEJICH, B TO BPEMA KaKk HX COOCTBEHHBIE pecypChl
cocraBsaoT MeHee 8 % ot obiiepoccuiickux. HecoMHeHHO, 4TO ocTpoTa
BOJIHBbIX NpobJsieM B HaubGonee HaceleHHOH H 3KOHOMHYECKH pPa3BUTOH
4acTH CTpaHel OyAeT TOJILKO BO3pacTaTb, H MOXET CTaThb KPUTHYECKOM.
Toraa, nocne Toro kak OyayT HcuepnaHbl BO3MOKHOCTH 3HAYHTENLHOrO
NOBbILUEHHA 3D PEKTHBHOCTH MCTONb30BaHUSA BOAbI M PE3KOro COKpallle-
HHA ee 3arpsa3HeHHs, BOMpoc O nepebpockax CHOBAa CTAHET Ha MOBECTKY
JHS, XOTS 3TO U HE 3HAYMT, YTO OH OYNeT pelleH MONOXKHTENbHO, TaK Kak
3KOJIOrHYECKHEe cOOOpaxkeHHs MOTYT 0ka3aTbcs 60ee BECOMBIMH.

Oco0biM THNOM MEepeOpPOCOK BOABI ABJAIOTCS CHUCTEMBI YMpaBICHUsS
BOAHBIMH pecypcamMu 3HauuTeNbHOH Tepputopuu. Hanpumep, B Kanu-
¢dopHHM neiicTByeT cucTeMa yrnpaBiieHHs BOAHBIMH PeCypcaMy Ha YpOBHE
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ITaTa, IABHBIM 00pa3oM ANs OpOLIEHHUA W BOJOCHAOXKEHMA KPYMHBIX
roponoB. 3Ha4YWTeNIbHAs YacTh BOAHBIX PECypcoB, (GOPMHUpYIOIMXCA Ha
cesepe Kanudopuuu, nepenaercs Ha 10T, Ui OpOLIEHHS OCHOBHBIX 3€-
MeJIbHBIX MaCCHBOB LUTaTa, JIeXAalUUX B MPOAOJILHON JENpPEecCHH AOIHH
IBYX OCHOBHBIX pek, Cakpamento u Can-XoakuH. Jlanee yacTe BOABI fie-
peAaeTcs Ha IoT LITaTa s BofaocHabxenus Meranonuca Jloc-Anmkeneca
u opoiuenus. Jlpyras yactb BoAb! noctymnaet B 10kHylo Kanmndopuuro u3
p. Konopano. Beero B mrare nepepacnpenensercs okono 30 ky6. kM Bo-
OBl B TON.

Beime Mbl y)xe o6cyKaand BOnpoc O TOM, YTO CIO0XHBIE MPHPOAHO-
XO3SMCTBEHHBIE CHCTEMBI BCETa BIIEKYT 3a COOOH Kak MOJI0XKHTENIbHBIE,
TaK U OTPHLATENILHBIE MOCIEACTBHA, U YTO abCOMIOTHO MPHEMIIEMBIX pe-
HICHHWI He ObIBaeT, a MOTYT OBbITh TOJIBKO ONTHMAaJIbHbIC PELUCHHUS, NPH-
HUMaeMBIe B pe3yJibTate KoMnpoMucca. B cnyyae KanugopHuuu, sricoko-
KJIaCCHbIE HHXXCHEPHBIE pEeLIEHHs NPUBENIH K CEPhE3HBIM KOJIOTHYECKHM
npobieMam, TAKHM KakK 3aCOJIEHHE MO4B, pOCT 00bEMOB BO3BPaTHBIX BOJ,
CHJIBHO 3arpsi3HEHHbIE BCJICACTBHE OpOLUEHHs, Aerpajgauus oObeAHHEH-
Ho#t nensThl pek CakpameHTo M CaH-X0aKHH CO CHHXKEHHEM ee OHonoru-
4eCKOH NMPOJYKTHBHOCTH M JIp.

OcnoBy npoekra Capaap CapoBap B apuaHO#i ceBepo-3anaaHoi UHaum
TaKKE COCTABJIAET PErHOHAIBHOE YMPaBIEHHE BOJHBIMHU pPeCYpCaMH.
IMpennonaraercs 3abpate Bony u3 p. HapMana u pacnpeaenuts ee B oc-
HOBHOM JUIS OpOLIEHHS M BOJOCHaOeHHA. Bcero mnaHupyetcs 3aHOBO
opocutk 1,8 MiH. ra U obecneunts NMUTHEBOM BoxOM 30 MaH. yen. B Ha-
crosuee BpeMs kurenu 3800 HaceneHHbIX MYHKTOB MbIOT COJIOHOBATYIO
UK cojepskamyio ¢prop Bomy. IIpoekT cocrout, B cBoO ouepeap, u3 30
KPYNHBIX mpoekToB, 135 cpeanux no pasmepy u 3000 mansix. [Tomaua
BOABI Hayanack B 1997 r. Ilpoext nnanupyercs 3aBepiiuts k 2010 r. On
NpeanonaraeT KOPEHHbIM 00pa3oM U3MEHUTH YCJIOBHSA JKHU3HHM HACEJICHHS
3TOro 3acCyLIMBOro paroHa. CreayeT ckas3aTh, YTO MPOEKT BbI3bIBAET
CHJIBHOE CONPOTHBJIEHHE CO CTOPOHBI 3KOJOTHYECKHX Py, MOAYEPKH-
BAIOIUX, YTO HEONaronpUATHbIE KONOMMYECKHE MOCIEACTBHA MPOEKTa
NPEB30HAYT O’KHIAEMbIE BHITO/IbI.

VI1.2.2.4. Ynpaenenue 6odonompebnenuem u 8000xo3aicmeennuili 6aranc

3¢ ¢eKTHBHOE BOAHOE XO3MHCTBO — 3TO YMEHHE YPaBHOBECHTb HMe-
IOLMECS BOIHBIE PECYPCHI TEPPHTOPHHU H CIIPOC HA HHMX, HE JOITyCKas MpH
9TOM yXYALICHHS KayecTBa OKpYykaiollei cpeibl. MHbIMH cl0BaMH, 310
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UCKycCTBO cobnofaTh BOAoXo3siicTBeHHbIH Oananc. Hmerorca nBa
TIPHHLHMHANIBHO Pa3/iHyHbIX YyTH €ro JOCTHIKEHH:

(a) MoxHO yBeNnH4MBaTh Mojayvy BOJbl, TO €CTh YBEIHYHBATh NOCTYII-
HbIH 06BbEM BO30OHOBMMBIX pPECYpCOB MOCPEICTBOM, HallpUMEp, COOpy-
JKEHHMSA TJIOTHH, NepeOGpocoK BoAbl U3 Apyroro 6acceiiHa, ONpEeCHEHHUA CO-
JIeHbIX BOA H mnp. MHBIMH clloBaMH, TaKMM ITyTEM MOXHO YBEJIHYUBATH
npeanoxeHue (no-aHrauicky, supply). Bo3moxkHo Taroke oTOupaTh He-
BO300HOBHMBIE PeCypChbl M3 3alacoB, aKKyMYJIHPOBaHHBIX B MOJ3EMHbIX
BOJAX, 03€pax, JIeMHHKAX, HO 3TO IMyTh, MPOTHBOpPEYAILWii NPHHLUIIAM
YCTOHYMBOTO Pa3BUTHA, M HA Takue AEHCTBHS MOXKHO HMATH, TOJIBKO SCHO
0CO3HaBast MOCIEeICTBHS.

(6) MoxxHO Takxke Gonee 3KOHOMHO HCITIOJIb30BaTh UMEIOLLMECH Pecyp-
chbl, 6€3 MX yBEIUYEHHs, TO €CTh CHIKATh CIIPOC Ha BoAy (TO-aHIHHCKH,
demand).

Kak npaBunio, npy TpaAMLIMOHHOM BOAHOM XO3siicTBE MOTpeOHOCTH B
BOJE IOCTOSHHO BO3pacTaeT, M OajlaHC NOCTUraercs CHCTEMOH Mep,
obecrieynBaloOIMX yBENHYEHHE NOAa4YH Boabl. Takue Mepbl U BO3HHKAIO-
LIME MpPU 3TOM npobJieMbl 00CY)KAANHCh B NMPeUIECTBYIOWMX JBYX pas-
aenax. Ho GanaHc mexay cnpocoM M mpenioxeHHeM MoxeT GbITh JOC-
THUTHYT TaKoKe MOCPEACTBOM peryJiMpoBaHHs CIpoca Ha BOAY. 3Aech Or-
POMHOE 10Jie AeATENbHOCTH, IOTOMY YTO BOAHBIE PECYpPChl MCMONB3YIOT-
ca Hea((EKTHBHO MPAKTHYECKU BO BCEX CTpaHaX M BO BCEX OTpaciax
BoAHOro xo3saicTBa. KpoMe Toro, cHmxeHne BoaoNoTpeOeHHs BBI3bIBAET
MeHbIIMH yumepb okpyxawowei cpeae. M, HakoHew, perynaupoBaHHe
crnpoca 3TO €AMHCTBEHHbIH MyTb 3aMKHYTh BOAHBIH OanaHc, korma Bce
pecypchl yxKe MCTIONb30BaHbl M 0Jjaya BOAbI yXke He MoxeT ObiTh YBeJH-
YeHa.

I'naBHBIM Mosb30BaTeNleM BOJAbI B MUPE SABNAETCS MPpPHUraLus, pacxo-
Ayroulas okoso 65% Beelt 3abupaemoii Boabl. B apuaHbix palioHax 3TOT
roKasartesib HaMHOro Bblilie, focTuras 98% B ciyuyae Erunra. Kak npasu-
710, 3pPeKTHBHOCTbL OpolUeHHs O4eHb Hu3kas. CpeaHde uudpbl, NPHBO-
JUMBbI€ B JIMTEPATYpe, NOKa3biBaIOT, YTO TOJBKO MOJIOBHHA WU 1aXe YeT-
BepTb 3abMpaeMoii Ha opolleHHe BOJbl B KOHEYHOM HUTOre JOCTHIraeT Mo-
JMBaeMOro pacreHus Ha none. Heo6xonumo, npaBaa, uMeTb B BUY, YTO
4aCTb HEHCNONIb3YeMOH BOJbI TMOMOMHAET 3anachl MOA3EMHbIX BOJA WM
BO3BpALLAETCSl B BOJOMCTOYHHK B BHMIE TaK Ha3biBaeMbIX BO3BPAaTHBIX
oA. [IloBbiieHHe 3¢ (EKTUBHOCTH OPOIIEHHA MOXKET NPHUHECTH HE
MEHbLIWH pe3ysbTaT, YeM CTPOMTENbCTBO HOBOro BogoxpaHwnuwa. Ilpu
3TOM CTOHMOCTb TaKHX Mep OynaeT HWXKE 3aTpaT Ha YBeJHYEHHE MOoAauH
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BOJbI, a HeOJAronpusATHbIE TEOdKOJIOTHYecKHe mnocuencTsus OyayT Heco-
MHEHHO MeHbiue. bonee neTanbHO BONMpOCh! OpoleHus OyayT o6cyxaaTh-
cd B pasjelne, NOCBAIIEHHOM Ie€OJKOJIOTHYECKHM BOMPOCaM CENNbCKOTO
X03sCTBa.

Jlons npoMBILIJIEHHOCTH B BOAONOTPEOIEHMH MHpPA COCTaBJISIET OKOJIO
25 %. B cTpanax ¢ JOCTaTO4HBbIM YBJIa)KHEHHEM, Il HHTEHCUBHOE OpO-
1eHre He TpebyeTcs, 3Ta noNsg BecbMa Bbicoka. Hanpumep, uis AHrnuu,
I'epmanuu 1 ®OpanHuuu oHa HaxoauTcs B npenenax 71-87 % ot cymmap-
Horo Bopomnorpebinenus. KonudecTBo motpebnaseMoii BOAbl HA €AMHMLLY
MPOU3BOJAMMOrO TMPOMBILUIEHHOTO MPOJYKTa HU3MEHSETCA Uit OJHHAKO-
BBIX TOBapoB Gosiee yeM B 10 pa3, B 3aBUCHMOCTH OT THMa NPUMEHAEMO
TexHonoruu. ITo3ToMy CHIXeHHe cnpoca Ha BOJy B 3TOM CEKTOpE BOLHO-
ro xXo3siicrea BNOJIHE pealbHO. Mbi yke TOBOPHIM O BO3MOXKHOCTH I10-
BbILLEHHS 3P PEeKTHBHOCTH UCTIONB30BaHUA pecypcoB B 10 pa3. 3To oTHO-
CHTCS U K CHHXKEHHUIO BOAONOTPEOIEHHS B MPOMBILLIIEHHOCTH.

OcHOBHas CTpaTerus CHW)XKEHHS BOAONOTpeOGNeHHs B MPOMBILLIEHHO-
CTH — YBEJHYEHHE CTENEeHH 0OOpaunBaEMOCTH BOJBI B MPOM3BOACTBEH-
Hom umkiie. Hanpumep, B CLUA, no nanusiM 1988 r., onnaxapl 3abpan-
Has BOJa MCMoOJb30Balach B cpeiHeM 3,4 pa3sa, npex/e 4eM OHa BBIBOAM-
Jlach U3 MIPOU3BOJACTBEHHOrO LMKIa, a K 2000 r. 0’kHAanocs yBEnHUeHHE
3Toro nokasaresns Ao 17 pas, na ewle NpH CHWKEHHH obluero obbeMa Uc-
NoJib3yeMoi BoAbl! 3aMeTHM, 4TO B KOHEYHOM HTOre, MOCIe MHOTHX LIMK-
JIOB HUCHOJIb30BaHHsSA B TEXHOJIOTHYECKOM MPOUECCE, OCTACTCA YPE3BbI-
4yalHO 3arps3HEHHas BOAA, U BOMPOC, YTO C HEH Aenarhb, JAJIEKO HE TPH-
BHAJIEH H HE UMEET OJJHO3HAYHOT'O OTBETA.

Il'opoackoe Hacenenue norpedaser He 6onee 10 % Bcero o6brema 3abu-
paeMo# BOIbl, HO 3TO OY€Hb JJOPOras BOAA, MOTOMY YTO CTPOHMTENILCTBO H
IKCIUTyaTallusd BeChbMa CJIOXKHBIX CHUCTEM BOAOCHaOxeHus obxoautcs
BecbMa Aoporo. HecmMoTps Ha 3TO, THMMMYHas BeJHYHWHA MOTEPb BOAbI B
ropoackux cersax coctasiser 50 %. B kpynHbix roposax pasBHBalOLLHX-
Cs CTpaH MoTepH BoAbl cocTamiAloT: Manuna (Pununnuusl) — 55-65%,
Jbkakapra (Muponesus) — 50%, Mexuko (Mekcuka) — 50%, Kaup
(Eruner) — 47%, banrkok (Taunann) — 32%.

B ropojax pa3BHTbIX CTPaH CHTyalMs B LIEJIOM MHOTMM HE jyulie, B
0COOEHHOCTH B T€X ropozax, rfie BOJOMPOBOAHBIE CETH 3aKJIaAbIBATIMCh
elle B NpouUuioM Beke. BcemupHblii baHk cuMTaer, 4To €ciii roTepH B ro-
POACKHX CETAX INPEBLILLAKOT 25 %, TO CHUXEHHE NOTEPL 3KOHOMHUYECKH
6osee 11eneco00pa3HO, YEM CTPOUTENLCTBO JOMOJHHTENbHBIX CHCTEM BO-
JOCHabXKeHH.
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K norepsam B cersx HEOOXOAMMO A00aBHTH NMOTEPH M3 MOATEKAIOLIUX
KPaHOB, TyajieToB M Mp. JleiicTBHs B 3TOM HanpaBjieHWH HE OYeHb MNOIy-
JIAPHBI CPEAM TEX, KTO YIMpPaBIAET NOPOACKAM BOJIHBIM XO3AHCTBOM, IO-
TOMY YTO 3TO HeBWAHas paborta, TpeOyiowas NOCTOSHHOrO BHHMAaHUA,
JOTIOJIHMUTENBHBIX (PHHAHCOBBIX 3aTPAT M JOBOJILHO BBICOKOH KBaH(HKa-
LMK ¥ JUCLIUIUTHHBI pabovuX.

3HauMTENBHON 3KOHOMHMH BOJABI B JOMAaIIHEM Xo3sidcTBe, no 50—70%,
MOXHO TaKke H0OUThCA, MpUMEHss Oosnee 3 PEeKTUBHBIC KPaHbl, HACAIKH
B OylIe, CMBIBHBIE YCTPOWCTBa YHUTA30B M Mp., PH TOM XK€ KOHEUHOM
pe3yibTaTe, TO €CTh, HalpHMep, CTONb ke 3GGhEKTHBHOM H NPUATHOM
NPUHATUM Ayla. Mcnonb3oBaTe MEHbLLIE BOAbI B KOMMYHAJIBHOM XO3si-
CTBE COBCEM He O3HayaeT ObITh Gonee rpa3HpiM. UMCNEHHOCTh HAcEIeHUA
npesHero Puma 6bina 6osiee MuuiHoHa yenoBek. 'oposAckas cucrema Bo-
nocHabxeHua noaasana okono 1000 i1 Boasl Ha yenoBeka B cytku. Co-
BPEMEHHBIE PHUMJIIIHE HCTIOJIB3YIOT MEHBILE MOJOBHHBI 3TOr0 KOJIHYECTRA,
HO, 1O BCEH BEPOSTHOCTH, YPOBEHb WX JIMYHON T'HTHEHBI HE HIKE, YeM Y
MX MPEAKOB.

Takum o6pa3zoM, ycnelrHoe BOAHOE XO3SHCTBO — 3TO MOAAEP)KAHHE
6anaHca Mex 1y CIIpOCOM H NpeiokeHueM, 6e3 yxyameHus (1o kpaiiHeii
Mepe) re03KoIOrHYeCKOro cocTosHus Tepputopiu. Heob6xoaumo cGanau-
CHPOBATh TaKXKe pa3jiMuHble, YaCTO KOH(GJIMKTHBIE HHTEpPEChl U 3aJayH
pasnu4HBIX OOLIECTBEHHBbIX I'PYIN W CEKTOPOB 3KOHOMHKH. Hanpumep,
ans Gacceiina Bonru TpyaHeinas U exxerofiHo BO3HHKaloLias npobnema
3aKJII0YaeTCs B HAaXOXKIACHUM ONTHMAIbHOTO peXMMa paboThl Kackaja
BOJIOXPaHW/IHIL TakuM o06pa3oM, 4ToObl ObUIH COOGMIOAEHBI HHTEPECHI
pa3IMYHBIX CEKTOPOB 3KOHOMHKH (MMAPO3IHEPTeTHKH, CYAOXOACTRA, Phib-
HOrO XO3AKHCTBa, OPOLIEHHS M MP.), PH YCIOBHH COOMIOAEHHS YCTaHOB-
JICHHOM 3apaHee MPHOPHTETHOCTH 3THUX CeKTOpoB. HeymueurensHO, YTO
3a4aCTyl0 HaWTy4llee, YCTpPaHBaloOlllee BCeX pelIeHHE HEe MOXeT ObITh
ANOCTUTHYTO, U CTOPOHBI JOJDKHBI HATH Ha KOMIPOMMCC TaKMM 00pa3oM,
YTO YJy4UIEHHE COCTOSHUS NO OJHOMY M3 KpHUTEpHEeB AOCTHMIraercs 3a
CueT yXyAlleHHs Ipyroi albTepHaTHBEI.

Boanoe xossiictBo pernona (6acceiina) momkHo 6GasupoBarbcs Ha
MHOTOKpHTEpHAIBHOW M MeXIUCUMIUTMHApHOH ocHoBe. HeoGxomumo
KOMOWHHMPOBATh HHXKEHEPHBIE, 3KOHOMHUYECKHE, SKOJIOTHYECKHE, IOPHIH-
4ecKHe, COLMANIbHBIE, MOJIMTHYECKHUE JEHCTBHA, NIOTOMY YTO HM OJHO M3
HHX, B3TOE B OTAENBHOCTH, HE MOXeT obecneuuTs 3¢ PeKTHBHBIE H AOJI-
roBpeMeHHbl€ PEeLIEHHs BOAHBIX Mpobem.
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OKOHOMMKA WCIIOJIb30BaHHS BOAHBIX pecypcoB TpeOyer Gosbiliero
BHMMaHu4. [loka uTo BoAa BO BCEM MHpPE HMEET HM3KYIO LieHy, a TO M BO-
Bce GecruiaTHa, 4TO BefleT K Hed(PEKTHBHOMY HCIMOIb30BAHHIO BOOHBIX
PECYPCOB H, KaK CJIECACTBHE, K CEpbe3HbIM 3KOJOTMYECKHM MNpobiemMam.
OTO0 JenaeT BOAHOE XO3AWCTBO YS3BUMBIM, HJIH, MHBIMHM CJIOBaMH, 3KOJIO-
rHYeCKH W KOHOMHUYECKH HeycToiuuBbIM. [loacuuTaHo, HanpuMep, YTO
notpebieHye BOAbI TEIUIOBbIMHU dekTpocTaHiuaMi CLIIA ymeHbiuuTcs B
50 pa3, ecni LieHa Ha BOJY yBEJIMYUTCA B 5 pas.

Crtporo roBops, BCe 3aTpaTbl, CBA3aHHbIE C BOAHLIM XO3AHCTBOM, Ta-
KHE KaK CTOMMOCTb COOPYXEHHI W MX 3KCIUTyaTauus, HO/KHBI ObITh
BKJIIOYEHBI B LIEHY, TaK )K€ KaK H CTOHMOCTb 3KOJIOIMYECKHX MOCIEACT-
BHI BOJHOrO XO3AHCTBA, TaKMX, HalpUMeEp, Kak moteps peiOHBIX pecyp-
COB, 3aCOJIEHHE TMOYB MJIM 3arps3HeHHe BoAbl. [loka 3TOro HeT HHUrAe B
MHpe. YCTaHOBJICHHE LIEHbI Ha BOAY, KOTopas oTpaxana Obl MCTHHHbIE
3aTpartsl, PUBEO Obl, BCIEACTBHE BAXKHOCTH H BE3[ECYUIHOCTH BOJBI KaK
pecypca, K M3MEHEHHUIO BCEH CHCTEeMbl MUPOBBIX LieH. Takoi MpoekT He
MOXeT ObITh OCYLIECTB/IEH B OJJHO#, OTAEJIBHOMN CTpaHe.

VI.2.3. I'eosxonozuyeckue ocobennocmu beccmoynvix obracmeti mupa

C TOUKH 3peHHUs THAPOTIOTHYECKOTO PEXKHMA TEPPUTOPHUH MHUpa JCST-
cs Ha TpM rpynnsl: a) Obnacti co ctokoM B MupoBoii okean; 6) O6nactu
CO CTOKOM B 3aMKHYThI€ JIEMPECCHH, B HACTOALIEE BPEMA HE COCAUHSIO-
muecsa ¢ okeanoM (Geccrounbie obnacth); B) Ob6nactu, He obpasyrolue
cToKa (WK JalolMe ero upesBbiyaitHo peako). [lnowaas aByx nocnen-
HHX KaTeropHii BMecTe B3ATbIX OKOJIO 35 MJIH KM’, YTO COCTAB/AET OKOJIO
1/4 nnowanyu cylmu MHpa, MpUYeM TMOAABNSIOLLYIO 4acTh 06pa3ytoT 06-
JaCTH CO CTOKOM B 3aMKHYTble Aenpeccud. K HMM oTHocsaTca cronb
Gonbiure TeppuTopuH Kak 6acceiin Kacnuiickoro Mops, Apaibckoro Mo-
ps, 03. JIoGHOp, 03.Yan u MHorue Apyrue. OTH o6NacTH BbIAENSIOTCS CBOU-
MH crnieuH(pHUECKUMH MPHUPOIHbIMH OCOOEHHOCTAMM, M Gnarogaps UM OHU
OTJIMYAIOTCA CTOJIb BBICOKO# peakuMeil Ha JesTenbHOCTb YenoBeka B Gac-
CeifHe, YTO 3TOT BOMPOC 3aC/Ty>KUBAET CNELHAJIBHOTO 00CYKIEHHUA.

Kak npaBuno, Geccrounbie obnacTy pacnonaraioTcsi B apuaHbiX pai-
OHax, rae MOTEHUUAJbHOE HCriapeHHe ¢ nosepxHocTH OacceliHa (Mcna-
pAEMOCTb) 3a TOX NpEeBBIIAET roAoBOH cioil ocaakoB. O6GbIYHO CTOK
dopmupyeTcs B BepxHeit uactu 6acceiiHa, Tak Ha3biBaemMoi 30He GOpMH-
pOBaHHs CTOKA, Te CJIOH 0cafkoB 0OJbLIe NOTEHUHATLHOIO HCHapeHHs.
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B HwxHeli yacTn GacceiiHa, Tak Ha3bIBaeéMOH 30HE pacCeMBAaHUA CTOKa,
ocaiki MeHbLie ucnapeHus. Pexa B 3Toil yacTu GacceliHa yxe He nonmy-
4yaeT MUTaHuA (3TO Tak Ha3biBaeMas TPAH3UTHAsA peka), a NPUXOAAIUH
CBEpXY CTOK PEeKM pacxXomyeTcs Ha ucrnapeHue, MHGWIbTpauuio B 6epera
¥ 1p., U MOCTENEHHO COKpAILaeTCs BHU3 MO TeyeHHIo pekH. OcrtaBiuuiics
pevHO#M CTOK JOCTHUraeT KOHLEBOro Bojoema, 0ObIYHO o3epa Hiu 60oTa,
M TaKOKe B KOHIIE KOHLIOB PacXO4yeTcs Ha UCTIapeHHe.

IMpocreiiluee ypaBHeHHe BogHOro GanaHca KOHLIEBOTO BOJAOEMa BbI-
CASOUT CIEAYIONAM 00pa3oMm:

R+P; -E=AW

rae R — crok B BogoeM, Py — ocanku Ha noBepxHOCTh BojoeMa, E — ucna-
peHHe C TMoBepXHOCTH Bojoema, AW — u3meHeHue oOGbeMa BOabl B
BOJIOEME.

BcenenctBre 6ecCTOYHOCTH KOHLIEBOrO BOAOEMa BCE M3MEHEHHS BOM-
Horo GanaHca o3epa B KOHEYHOM HTOre OTPaKAIOTCH B WU3MEHEHHH ero
oObeMa, a 3HAUUT U B H3MEHEHHH YPOBHS BOJbl 03epa. Kak Mbl yxe 3Ha-
€M, W3MEHeHHMs COCTOsHMA OacceliHa XOpOLIO OTpaXKalTCs B pexXHMeE
ctoka c¢ Hero. [loatomy npupoassie xonebaHus BogHoro GamaHca Gac-
ceifHa B KOHEYHOM MTOTe ONpeAeNsoT KosiebaHus ypoBHA Boasl. B oTnu-
YyHe OT MPOTOYHBIX O3€p, 3Ha4YUTeNIbHble KONeOaHUs YPOBHA BOJBI — OT-
JIMUMTENIbHAA PUPOAHas 0cOOEeHHOCTh OECCTOYHBIX 03ep.

JesrensHocTh uyenoBeka B GeccTouHOM OacceifHe 4acTo Oka3biBaeT
caMmoe cepbe3HOe BJIMAHME Ha PEeXXHM KOHLEBOro BomoeMa. IToCKOMBKY
6eccToyHble 6acceiiHbl OOBIYHO pacrioyiaraloTcs B apUIOHBIX pailOHaXx, T.€.
B 00J1acTAX HEOCTATOYHOIO YBJIKHEHHS, B 3THX paliOHaX HEOOXOAMMO
OpOLIECHHE CeNbCKOXO3IHCTBEHHbIX 3eMenb. [1o Mepe pa3BHUTHsS opowuie-
HMS, yBEJTHYUBAETCA BOA03ab0p U3 PEeKH M, COOTBETCTBEHHO, COKpaLIaeT-
cf NPUTOK B KOHLEBOH BojoeM. BcneAcTBHE NesATENBHOCTH YesiOBeKa
NPOUCXOUT MepecTpoiKa ruAPOIOrHIeCKHX MPOLECCOB BO BceM Gacceid-
He, YTO BjeuyeT 3a coboli M3MeHeHWe Bcell NMPHPOIHO-XO3SHCTBEHHOMN
CHCTEMBI.

CaMbIM SPKHMM ¥ TParuieckUM NMpHMEPOM B3aHMOCBSA3M IEATEIbHOCTH
yesnoBeka B 6eccTouHOM GaccefiHe M THAPOJOrHYECKOrO pexKMMa peKd H
o3epa fABAETCAd COBPEMEHHAs MCTOPHA ApajibCKOr0 MOps, OTpaKaloLlas
KPYTHEHIIyI0 B MUpE reoskosiornieckyro katactpody. CocrosiHHe 3TOro
6onbLI0ro 6€cCTOYHOro 03€epa ¢ eLie HEAABHO COJIOHOBATON BOMOH 3aBH-
CHUT OT F'HAPOMETEOpOIOrHuecKoil obcTaHoBKH B OacceiiHax pek AMyna-
pbs 1 Cripaapba. Boaxble pecypchbl 3THX peKk MpH BBIXOAE U3 FOp COCTaB-
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ns1oT npuMepto 110 kM® B rosi. OHY TPaAMLIMOHHO, B TEYEHHE THICSYETIE-
THH, MCMOJIL30BAJIMCh Ha OpoleHHe Haubonee ynoOHBIX TeppHTOpHil y
noaHokuUs rop. Iliouanay TpagMMOHHOro OPOILCHHs ObLIN OKOJIO 5 MIIH.
ra, 4 Ha HMX PacXOJOBaJIOCh OKOJIO TOJIOBHHBI BOAHBIX pecypcoB. B
ApaJibcKoe MOpe MOCTYTIATIO OKONO 55 KM BOZBI B Tof, 4TO ofecneunsa-
JI0O OTHOCHTENIBHYIO CTaOMJIBHOCTh €ro YPOBHA M JAPYrHX I'MApOJIOrHYe-
CKHX XapaKTEePUCTHK. Apas ObUT UETBEPTHIM MO MUIOLIAM 03€POM MHpa.

Haumnas ¢ kouua 1950-x rr. B 6acceiiHe Apaia oCylIecTB/IsIach ro-
CYAapCTBEHHAs MOJMTHKA Pa3sBUTHA HMPPHUraliMd, B OCHOBHOM C LIEJBIO
yBenuueHus npoussoacTea xyonka. K koHuy 1980-x rr. mnowaau opo-
LIEHUA YBEIWYHWINCh NPUOIH3UTENLHO HAMOJIOBUHY; MPU 3TOM MOTEpH
BOIbI B KaHa/lax M Ha MOJAX TMPEBOCXOAWIH BCe pasyMHble mpeaensl. B
4yacTHOCTH, ObuT mocTpoeH Kapakymckuit kaHan, 3abupatomui uz Amy-
napbu He Menee 10 kM’ B rof. HecMOTps Ha mpeMMyLIECTBEHHO Necya-
HbIE I'PYHTHI, JIOXXE KaHala B OCHOBHOM He OOJHLIOBAHO, U TMOTEpH Ha
(GuIBTpPauHIO Ype3BBIYAHHO BETUKH.

B pesynbrare pa3sBUTHSA OpOLUEHUS, PEYHOH CTOK B Apan Hauan yObl-
BaTh, U B 1980 r. oGe peku Bnepebie He AocTHrIM Apana. B 1980-x rr.
NPHTOK PEYHBIX BOJ COCTaBJSI JIMLIb HECKOJIBKO KyOHYECKHUX KHJIOMET-
poB B rog. Mope 6bICTpPO COKpalaNoch, a COMEHOCTh BOAbI YBEIHYHBA-
nace (ta6n. 9).

Tabanua 9. M3MeHeHUs OCHOBHBIX XapaKTEPHCTHK ApanbCKOro Mops

T'on | Yposenb, M Han | [Inomans, O6beM, KM° CoJIeHOCTh BOJBI,
yp. Mops KM’ r/n

1960 53,3 67900 1090 10,0

1965 52,5 63900 1030 10,5

1970 51,6 60400 970 11,1

1975 494 57200 840 13,7

1980 46,2 52500 670 16,5

1985 42,0 44400 470 23,5

1990 39,0 38000 300 29,0

B wmuorosogueie qna llentpanbHoit Aszuu 1992-1994 rr. nputox
Amynapbu 66 18,8-28,9 km®, a Cripnapbh — 4,6-8,9 km’. D10 3ameH-
JI0, HO He OCTAaHOBHWJIO NajieHHue YpoBHs BoAbl Apana. Bce noctel Haburo-
IeHul 3a ypoBHeM BoJbl 06coxid, U HabmoaeHus npekparuauce. Cone-
HOCTb BOZABI JOCTHIJIa MOPCKO#i (oxono 35 r/n).
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Pe3koe yBenuueHHe COJNEHOCTH BOABI MOMHOCTBIO MOryOuio peibHoe
HaceneHue Mops. Mcueanu MHorue LiEHHble 3HACMHYHbIE BMABI PHIO,
NPUBBIKIIHE K CYIIECTBOBAHHIO B COJIOHOBAaTOH BOAE O3epa U MPECHOM
BOJE peK, B 3aBUCHMOCTH OT CTaWii WX pa3BuTHA. BmecTte ¢ peiboit Hc-
4e3/10 MpoLBeTalolee ppiGOIOBCTBO, a HacENEeHHE JIHIIWIOCH 3aHATOCTH.
Ha ObiBiieM aHe oOpa3oBajiachk COJisHas IMyCThIHSA, pa3BeBacMasi BETPOM,
TaK YTO MPWIErallllie TEPPUTOPHH NONy4aloT 3a rog 6onee 500 kr conek
Ha rektap. JlerpaqupoBajii YHHKaNbHbIE S5KOCHCTEMbI MOHMEHHBIX JIECOB
JIOJIHHBI U AenbThl AMyaapsd ¥ Coipaapbi. CONeHOCTh BOJbl B HU30BbAX
peK yBenuuunach a0 1,5-2 r/n, a uHoraa u Ao 3 r/n, npu GOJNBIIOM KONM-
4eCTBE PaCTBOPEHHBIX OCTaTKOB mectuuuaoB. HecMoTps Ha 310, BO MHO-
FUX CeJICHHAX peyHas BOJa BCe elle BbIHYXKIEHHO MCIMOJIb3YETCS KaK Hc-
TOYHHK MMUTHEBOTO BOJOCHAGKEHHS.

B pesyabTaTe koMriekca o6CTOATENBCTB, 3a00/I€BAEMOCTh HACETEHHUSA
ITpuapanbs yBenuuunace 3a nocneanue 20 ner B 20 pa3. Yucno ciyyaes
3abonieBaHuii pakom B Kapakannakuu B ceMb pa3 MpPeBLILACT CPEAHUI
nokasarenb s 6piBiiero CCCP. Anemueii crpapaer 6onee 90 % Hace-
nenus. B Hykyce Bce 35 B3aTbix 00pa3LioB MaTepUHCKOro MOJIOKa OKa3a-
JIMCb HEMPHUTOHbI VI MUTaHUA MilafeHueB. JleTckas CMEpTHOCTb B HH-
30BbAX AMynapeH U ChIpiapbH CTajla CpPaBHUMOH ¢ HauboJsiee OTCTaNIbIMU
ctpaHaMu Mupa, npebicHB 110 Ha 1000 noBopoxaeHHsix. Teppuropus
IMpxapanbs npeBpaTHIachk B 30HY 3KOJIOTHYECKOro OeACTBUS.

[TonoxxeHue BbiLle No TeveHH0 AMyaapbud M ChipaapbM He HaMHOIO
nyudwie. Ilpeobnanaer MOHOKYIBTypa XJIONKa, KOTOPYIO MOXKHO MOIUIEp-
’KMBaTh TOJILKO MPH OYEHb BLICOKOM YPOBHE HCIMOJIb30BaHHA yn0OpeHHiA,
necTHUMAOB U AcdonnaHToB. Upe3BbI4aiHO BHICOKH MOTEPH BOIbI U3 Ma-
THCTPaJIbHBIX KaHAIOB M OPOCHTENbHBIX cHcTeM. IIpu 3TOM ApenaxHble
BO/Ibl HAaKaIUIMBAlOTC B 6ECCTOYHBIX NMOHWXKEHHAX penbeda, obpasys B
nycThiHe 60510Ta M 03epa, ABa U3 KOTOpbiX, CapblkaMbill W ApHacai,
MMEIOT BECbMA 3HAUMTENIbHBIE Pa3Mepsl.

MHoroneTHee, (akTHUeCKH NPHHYIAMTENbHOE HCMOJIB3OBaHHE TPyHa
yualuxcs Ha cbope xJjionka CTajio OAHOH M3 NMPUYMH HU3KOTO KayecTBa
UIKOJILHOTO W Bhicliero obpazosanHus. K HeGnaronpusaTHeiM COLMANbHBIM
¢daxTopaMm crnenyer 106aBUTh OUY€Hb BLICOKHI MPHPOCT HaceNeHUs, B OCO-
GEHHOCTH CeNnbCKOro, MIOX0e MENULIMHCKOE 00C/y)KHBaHHE, BBICOKHH
ypoBeHb 6e3paboTHLbI NpH Manoil MOOGHUIBHOCTH KOPEHHOrO HaCEJICHHA.
Bce aTH nmpouecchl Crulenuch B CJIOXKHBIA K1yOOK B3aMMO3aBHCHMOCTH
4esIoBeKa M MpPUPO[Ibl, TO €CTh €CTECTBEHHbIX, COLMAIbHBIX, 3KOHOMHUE-
CKHX M MOJHMTHYECKHX NpobneM, MHIUKATOPOM KOTOpBIX ABJSETCH CO-
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cTosiHie Apanbckoro Mops. Ilo3TOMy M pellieHHE Tre03KONOrHYeCcKHX
npobsieM Apana MoXeT ObiTb JOCTUTHYTO TONBKO MOCPEACTBOM AOJIoO-
CPOYHO# MpOrpaMMbl BCECTOPOHHETO Pa3BHTHs BCEX CTPaH, HaXOMAIHX-
cq B ero GacceiiHe, NpH yCJIOBHMH COTPYAHHYECTBAa Mexay HUMH. Tak He-
NpaBUJILHO BHIOpaHHAs CTPaTerHs pa3sBHTUA BOJHOIO XO3f#CTBA NMpHUBEa
K KpynHeiileMy reoskonoruieckoMy kpusucy. Ha npumepe Apana Mmel
BHIHAM TaKOKe LIEHTPAJIBHYIO POJIb BOAHBIX PECYPCOB M BOAHOIO XO3SHCT-
Ba B Pa3sBHTHH, WJTH, CKOpEE, JerpaJaliii KpYITHOro perioHa.

MHorue GeccTouHble 03epa 3acyLUTUBbIX 00nacTel MHpa UCIBITHIBA-
IOT BO BTOpYIO NMONOBHHY XX CTOJNIETHS OOLLYIO TEHACHUHIO MOHWKEHHS
ypoBHs Boabl. K HUM oTHOCcsATCs, Hanpumep, banxaw, Hceeik-Kyins, Yan,
Typxana, JIo6Hop u ap. Hapsany ¢ ecrecTBeHHBIMH. IpHYHHAMH MafCHHUS
YPOBHS, POJIb ACATEIFHOCTH YEJIOBEKa BEJIMKA, @ BO MHOTHX CITy4asX OHa
cTajia onpeesionieii, Kak U B cilyyae ¢ ApajioMm.

Ocobas cutyauus ¢ Kacnuiickum mopeM. Bosra npunocur okono 80%
BCEro MPUTOKa PEYHOM BOJBI B 3TO KpyMHeiilllee 03epo MHpa H onpeness-
€T OCHOBHble 4epTbl koneGaHuii ero ypoBHA. OTIMYMTENBHOH 4epToi
Kacnus fBNsIOTCSA BeCbMa 3HAYUTENbHbIE U OTHOCHTEJILHO pPe3KHe KoJie-
OaHus ypoBHA MOps. 3a HCTOPHUYECKOE BpeMs, TO €CTh MpUMepHO 3a 2500
JieT ypoBeHb BOAbI Konebaicsa B npenenax ot 20 no 34 M HWXKe YpPOBHsA
Mupoeoro oxeaHa. BeceMa THnHYHBI W3MeHeHHUs YpoBHA Ha 1,5 M 3a 10
Jiet, wid Ha 10 m 3a 1000 ner.

Cpennmii ronosoii 6ananc Kacnuiickoro mops 3a 1900-1985 rr. BeI-
MIISIAMT CIIELYIOLIHM 00pazom (xm° 3a rop):

ITpuTok BOIBI pek +298
Ocajaky Ha MOBEPXHOCTh MOPSA + 74
Hcnapenne ¢ NOBEPXHOCTHA MOPs -370
Orrok B 3amus Kapa6orasron® - 14

Hroro -12

Cpenuuii rof0BOH NeUUMT ypaBHeHus BogHoro Gamamca (-12 km®)
COOTBETCTBOBAJI MMAACHHIO YPOBHS BOAbI Ha 3,1 cM.

C nHavana cronetus 10 1929 r. ypoBeHb BOABI OBIT OTHOCHTENIBHO CTa-
6uneH, ¢ QuyKkTyauusamMu okoso 26,2 M Hike ypoBHA okeaHa. B 1930—
1941 rr. BcneacTBHe MafioBOAbS Bonru W Apyrux NpHUTOKOB, 0ObACHsE-
MOro B OCHOBHOM €CTECTBEHHBIMH MPHYMHAMH, YPOBEeHb ynan Ha 1,8 m.

4 Yposens Boxsl B 3amMBe KapaGorasron Ha HeCKoAbKO METPOB Huxke YpoBHs Kacrus, uto
obecneyuBaeT NOCTOAHHBIN MOTOK BOXbI B OMHOM HAMpaBlICHHH, C MOCICAYIOWHM €€ MC-
MapeHHEM B 3JIMBE. OTO YHUKaJIbHBIH KOMIIOHEHT BoAHOTO GaiaHca.
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3a 1942-1977 rr. ypoBeHb cHu3uics eule Ha 1,3 M. Haunuswmit yposeHb
6bi1 oTMedeH B 1977 r., koraa oH 6bin paseH -29,0 M. C Tex mop, ¥ 1o
1997r., ypoBeHb NOAHUMAJICS, JOCTHIHYB -26,5 M.

Konebanus ypoBHs Bozabl Ha 90 % OOBACHSAIOTCA €CTECTBEHHBIMH
NpUYHHaMH, HO Bce ke Ha 10 % oHH 00yclOBNEeHbI aHTPOIIOreHHBIMH
NpUYMHAMH, TaK YTO AAXE CTOJb 60/bLIOE 03€PO HE ABJIACTCA HCKIIOUE-
HHeM M3 oflIero mpaBwia, 4 MOXXHO OXKHIATh AAbHEHILETrO yCHJICHHA
pOJIH YenioBeka B koneGaHuax yposHs Kacnud.

HJnurenbHoe manenue ypoBHa Kacnus B 1930-1977 rr. npuBeno k
OLIMOOYHOMY MHEHMIO O HEM30eXKHOCTH H HeOOpaTUMOCTH €ro JajibHEM-
IIero CHWXKEHHA, YTO OOBACHSIOCH AHTPONOTeHHOH AEATENILHOCTBIO B
GacceiiHe (B nepByIo o4epe/ib, 3aM0JTHEHHEM HOBBIX BOAOXPAHWIIHILL U 3a-
GopoM BOJIbI Ha opoliieHue). B pesysibraTe Bce HOBbIE COOpPYXKEHHS OBUTH
NPHUBS3aHbl K HU3KOMY YPOBHIO Boabl Kacnus, H npu COBPEMEHHOM pocTe
ypoBHs (Ha 2,5 M x 1997 r.) oHH moaBepraloTcsi MEPUOIUYECKOMY HIIH
MOCTOSHHOMY 3aTOIUIEHHIO, MPHHOCSH OrPOMHBIE SKOHOMHYECKUE NOTEPH.
K aT0#t KaTeropuu OTHOCATCSA HaceeHHbIE MyHKThI, )KEJIE3HBIE U aBTOMO-
OunbHBIE JOPOTH, MECTa JOOBIYK M TPAHCIIOPTHPOBKH HedTH M rasa, nop-
TOBbIE coopykeHus u ap. Ha nnockux 6eperax Kacnus uMpoko pa3BHTBI
IITOPMOBBIE HAaroHbl BOJbl, KOTJa YPOBEHb NMogHHUMaeTca Ha 3-4,5 M, H
BOJ1a NPOHHMKaeET BriyOb TeppuTopuu Ha 30-50 km.

HonrocpouHast crpaterus XO3sHCTBEHHOTO HCMOJIB30BaHUA Tmobepe-
b Kacnus fgomkHa yyuThIBaTh €ro XapakTepHyI0 OCOGEHHOCTh — 3Ha-
YUTEJNIbHBIE M MIOKA HEMpeacKa3yeMble H3IMEHEHHs YPOBHS BoJbl. OTMETKa
MOpsS MHUHYC 25 M NMpHUHATA Kak OCHOBHO#W YPOBEHb AJIA TUIAHHPOBAHHS U
npoektupoBanus B Poccun u Kaszaxcrade. [Ipu 3ToM kanuranbHbie co-
OpY>€EHHUs HE J0DKHbI PacroiaraTbCs HHXKE YPOBHSA MHHYC 23 M.

Kacnuiickoe Mope, 1 B 0COGEHHOCTH €ro ceBepHas 4acTb, OTIMYAETCA
O4YeHb BBHICOKOH PpbIOGHOH NPOAYKTUBHOCTBIO Onarojaps TEmaoH BoJeE
MeJKOBOAbs C GOBbLIMM KOJIMYECTBOM OMOTEHHBIX BELECTB. DTOT BOAO-
eM — BaXKHeiillee B MHpe BMECTWIIMILE OCETPOBBIX MOPOJA pbId, Aaroliee
90% ux MHpOBOro yJsioBa. BeiieacTBie aHTpONOreHHOH EATENbHOCTH B
6acceiiHe Kacrius ysioBbl COKpaLAIOTCA, KAYECTBO OCETPOBBIX CHHIKAECT-
Cs, ¥ 101 UX B yJioBax yMeHbliaeTcs. OCHOBHbIE NPHUUYNHBI COKPALUEHUs
yJIOBOB: TUIOTHHBI Ha pekax OacceiiHa, ABNIOIIMECS NPENATCTBHEM AJis
NPOXOAHBIX PbIO, MEYYILHX MKPY B BEPXHEH 4aCTH TE€YEHMs peK; mnepe-
XBaT GMOrEHHBIX BELLIECTB MUIOTUHAMH, B OCOOEHHOCTH COeAMHEHHH doc-
¢dopa, ancopOupyeMbiX Ha TOHKMX 4aCTHLAX PEYHBIX HAHOCOB, OTJIArao-
IIMXCA B BOAOXPaHWIMILAX; 3arPA3HEHHE BOMARLI B PE3Y/IbTAaTe BCEX BHAOB
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AHTPOTIOr€HHOM NEeATENbHOCTH; XULIHUYECKHH, MI0X0 KOHTPONHPYEMBIi
JIOB PBIOBI.

Kacnuiickoe Mope ¥ mpuieraiolme TEPPUTOPUH  COAepKaT HauboIb-
IIMe B MHMpe 3amachl ra3a U TPeTbU MO pa3Mepy 3amackl HedTH. 3Hauu-
TeJIbHas YacTh STHX 3aMacoB 3ajieraeT Ha Geperax M B JOHHBIX I'€0JIOTH-
4eCcKHMX CTPYKTypax Mops. Beicokoe yke ceiiuac HedTsHOe 3arps3HeHHe
YTPOXKAET 3aMETHO YCUIIMTBCS, a COMYTCTBYIOLIHE HEQTH U razy reo3kosno-
rHYecKHe HHKEHEepHbIe MpobieMbl, TakKHe Kak pa3iiuBbl HedTH, MOXKaphl U
3arps3HeHHe BO3dyXa, Aerpajauus naHamagrTosB U Ap., MoryT, 6e3 Hame-
Kalero KOHTPOJIA, CO3aTh elle OJHY 00acTh IKOIOrHYECKOro 6eCTBUS.

Jlio6as 6eccrounas obnacts, BriIovas Kacnuiickoe mope u ero Gac-
celin, npencrasnseT coboi eIUHYIO0 NMPUPOSHO-XO3ANCTBEHHYIO CHCTEMY,
KOTOpasi JO/DKHA YNpaBiATbCA W3 €IHHOrO LieHTpa. JT0 He Habmonaetcs
Ha Kacniuu. Bonee Toro, B noHckax GBICTPBIX, KPATKOCPOYHBIX NMPUOBLIei
oT HedTH U rasa, JenaloTcs MOMBITKH Pa3feNuTh MOPEe Ha Y4YacTKH, MpH-
HaJyieXxalle pa3HbiM cTpaHaM. B takom cnyuae Kacnuiickoe Mope npak-
THYECKH HEM30EXKHO NMPEBPAaTUTCA B MEPTBbIii U IPA3HBIN BOLOEM, Ha JHE
KOTOpOro Bce elle OyayT 3Ha4YHTENbHBIE 3aMachl FOPIOYMX HCKOMAEMBbIX,
MOXeT OBITh, YXe HEHY)XKHbIX BCIEACTBHE BBICOKHX 3MHCCHIi MapHHKO-
BBIX ra30B ¥ NIOTOMY 3HAYUTENILHOTO U3MEHEHHS KIIUMATa.

VI1.2.4. Bonpocul kauecmea 600 cyuiu

Kak y>xe 06Cy»anock Bhille, PEKH MHTErpUPYIOT MHOTHE NMPHPOAHbBIE
npouecckl. B 4acTHOCTH, PEKH B MX €CTECTBEHHOM COCTOSHHU HMIPaiOT
pOJIb ApeHaXHbIX CHUCTeM, coOHpalolMX ¢ OacceifHa CTOK, BMECTE C rie-
PEHOCHMBIMU MM PAaCTBOPEHHBIMH, B3BELICHHBIMU U BJEKOMBIMH BELIECT-
Bamu. [IpuponHsie Boabl — Bcerja CAOXHbIE PacTBOPbI, 0OBIYHO COaep-
Xame MHOrO XMMHYECKHX BeulecTB. EcTecTBeHHas KOHUEHTpaums pac-
TBOPEHHBIX BELIECTB B PEYHBIX Bojax oObluHO He npesbimaet 1 r/n. Bona
PEK MEePEHOCHT B3BELIEHHbIE M BJIEKOMbIE HAHOCHI, TAKOKE BIMAIOIIME HA
Ka4yecTBO BOAbl. EcTecTBeHHble peuHbie BoAbl 0ObIYHO ObIBAIOT aOCTa-
TOYHO MPHEMJIEMOro KauyecTBa JUisi OOJIbIIMHCTBA MoTpeduTened H He
TpeOYIOT 3HaYMTENIbHOH 00paboTKH. '

®akTU4YEeCKU AEATENLHOCTh YeIOBEKa MOCTENEHHO MPeBpalllaeT peKH
M3 JPEHaXHBIX CHCTEM B CTOYHbI€ KaHaBbl, HHOTAA C OY€Hb BLICOKHM
ypoBHeM 3arpsasHeHus (cBbiie 100 ITJK). Msel rosopunu pasee, uro
COCTOsSHHE peKH OTpaxkaeT cocTosiHue ee OacceiiHa. loka B 6acceiine npe-
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0o6najaroT MPUPOAHBIE MPOLECCHL, PEHHOH CTOK MEPEHOCUT ECTECTBEHHBIE
pacTBopeHHbIe BellecTBa. Ho o mepe Toro, Kak AeATENbHOCTDb YEIOBEKA
(NPOMBILLIIEHHOCTD, CEJILCKOE XO34HCTBO, CTPOUTENBLCTBO M AP.) YCHIIH-
BaeT MUIPALMIO XHMHUYECKHX BELIECTB, UX KOHLEHTPALMA B NPHPOIHBIX
BOJAX MOBBIIIAETCSA, TO €CTh YXyALIaeTcs KadyecTBO BoAbl. IIpH aTom B
NpPUPOIHYIO Cpely, B TOM YHCJE B NPUPOAHbIE BOABI, MONAaAaloT BELIECCT-
Ba aHTPONOIeHHOTO MPOHMCXOXKACHHA, YaCTO MOCTOPOHHHE IJIA JaHHBIX
NPUPOJHBIX YCJIOBHI, C HeGJIaronpUATHBIMH CBOHCTBaMH, B TOM 4YHCIIE
ToKCHYHbIe. O0ILee KOTMYECTBO 3arpA3HAIOIIMX BELIECTB B pEYHOH BOAE
JIOCTUTaeT HECKOIbKUX THICHH.

Hanpumep, H3MEHEHHs: XUMHYECKOro cocTaBa BoApbl p. PeliH oTpaxaror
HCTOPHIO U3MEHEHHA COCTOsAHMs ee OacceiiHa. EcTecTBeHHOe conepaxkanue
XJIopuzioB B BoAax Pefina 6puto nopsaaka 10-20 mr/n. C npownoro Beka,
W3-3a MPOMBIULIEHHOrO pa3BUTHS GacceiiHa, OHO MOCTENEHHO POCIo, YBe-
JMYHBILKMCH Ha MOPSJOK BEJMYMHBI, Tak 4To K 1980 r. cpenHee coaepika-
HHE XJIOpUIOB B Boze PeiiHa Ha rpanuue Hunepnannos u 'epmanuu cra-
50 168 mr/n. BenencTeue oueHb BBICOKMX TEMIIOB 3KOHOMHYECKOTO pas-
BUTHUS ntocie BTopoit MUPOBOIT BOIHE! U COOTBETCTBYIOIIETO YBEIHYCHHA
OTXOJZIOB, BOJIa PEKH CTana coaepxkarb Bce Golbliee KOJIWYECTBO OpraHu-
yeckux Ouonerpanupyemsix BewecTB. [lo3ToMy kauecTBo BOIbI, B JAaH-
HOM CJIy4a€ XOpOLIO OTPakaeMoe€ KOHLEHTpaluMell pacTBOPEHHOTO KH-
CJIOpO/a B BOZAE, COKPAlLaoch U JOCTUIIIO MUHHMyMa B 1971 r. Jepunmr
KHCJIOpOJa CTall MOCJIe 3TOr0 YMEHBLIATHCS, NPUXOAs B HOpMy Garoxaps
BBOAY B JKCIULyaTalMIO psifa COOpYXeHuii mo ouMcTKe cOpachbiBacMbIX
BoJ. KoHIeHTpalys pacTBOPEHHOrO KUCIOpOJa B HIDKHEM TeyeHuw Peii-
Ha [IPOAOIKANA pacTH, yBeauuuBmKch 3a 1970-e rr. Basoe. 3aro ¢ 1950-
X IT., U B ocobeHHocTH B 1960-X, pe3ko (B 4—6 pa3s) yRenuumiach KOH-
UEHTpauus HUTPaTOB W ¢ocdaToB BCIEACTBUE 3aMETHOTO POCTa B MpH-
MEHEHHUH MPORYKTOB XMMHUECKON MPOMBILIEHHOCTH B CENbCKOM H J0-
MallHeM Xo3siicTBe. JTa mpobnemMa Takoke K HACTOAILEMY BPEMEHH pe-
meHa. KauectBo Boabl PeiiHa npogomkaer ymydmaTbes, MpHYEM Ha-
CTOJIBKO, YTO MPaBUTENbCTBA CTPaH OacceiiHa MpeanonaraioT, YTo B PpeKy
BEPHYTCH JI0coceBbIie pbiOb, TpeOylollHe BOAY BBICOKOIO Ka4eCTBa.

['maBHBIMM HCTOYHMKAMH 3arpA3HEHHsA NPHPOJAHBIX BOA ABJAIOTCS
MIPeANnpHATHA YePHOH ¥ LIBETHOH METa/UTypriH, XuMuieckoi, HeTaHOM,
rasoBo#i, yrojgbHOH, LETI0N030-0yMaXKHOH NPOMBILUIJIEHHOCTH, CEITBCKOE
X034HCTBO (Kak 3emiieielie, TaK U HHTEHCHBHOE >KHBOTHOBOACTBO),
KOMMYHAaJIbHOE XO3AHCTBO.
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Benuunna cOpoca cTouHbiX Boa B Bogoembl Poccuu B 1997 r. cocrasu-
na 59,3 xm’. M3 3Toro KoNM4ecTBa B pekH eKeroiHo COpPachiBaeTCs MpH-
GmsuTensHO 30,0 KM® 3arps3HEHHBIX CTOUHBIX BOJ, TpeOyIoLHMX KaK Mu-
HuMyM 10-12-kpatHoro pasbasneHus, a AJis psAAa BellecTB U pasbasie-
HuA B 50-200 pa3. (JIna cpaBHEHHS, CpeqHAS BEIHYMHA PEYHOrO CTOKA
Poccuu paBHa 4260 kM® B rof.).

OCHOBHBI€E MOKA3aTelH 3arpa3HeHHs PUPOIHBIX BOA ClEAYyIOIIHUE:

— PactBopeHHbIi kucnopon (4eM BbILIE €ro coAep)kaHHe, TEM Jy4Lle
KauecTBO BOJBI);

— INokazarens 6noxuMudeckoro notpednenus kuciaopoaa (bBIIK). (Uem
BBILIIE MOKA3aTelib, TeM OOJbLIE B BOJAE 3arps3HAIOLIMX BEILECTB, H, Clie-
JIOBATEJIbHO, TEM XYX€e KaueCTBO BOABI);

— Conepxanue B Boje MHUKpoopraHu3MoB. MIx nokasarenem City>kuT
coJiep>KaHHe KUILEeYHOH Najiouky (KOJIUTHUTP);

— Conepxanne B Boae ammoHus (NH,), nurparoB (NO,), HUTpUTOR
(NO,), nedTu U HedTENPOAYKTOB, PEHONOB, CHHTETHYECKUX TIOBEPXHO-
cTHO-aKkTuBHBIX BeulecTB (CITAB), TaXeabiX MeTaNOB.

XuMHYeckHe H QU3HYeCKHe mapaMeTpbl BOIbl OTPAXKaIOT €€ COCTOSTHHE
U ABJIIOTCA MpPEAMETOM I'HAPOJIOTHH KaK ecTeCTBEHHOM HaykH. [lapamer-
pbl KauecTBa BOABI OTPaXAOT TpeOOBaHUs, NpeAbABIsEMble K Heil pas-
nu4YHBIMH noTpeburensmu. [ToaToMy KauecTBO BOAbI — KATErOPHs Kak ec-
TECTBEHHad, Tak H oOluecTBeHHas.

Tak jke KaK B cjlyyae C 3arpsA3HEHHEM BO3ayXa, oOcyxaaBLieMcs pa-
Hee, s Poccun OCHOBHOE HOpMAaTHBHOE TpeOOBaHHE K Ka4eCTBY BOJbI B
BOJHBIX OOBEKTaX 3aKJIIOYaeTcs B CODJIIOAEHUH YCTAHOBJIEHHBIX Npenesib-
HO AOMYCTHMBIX KOHLeHTpauuii 3arpsasustowux seuects (ITAK). s To-
ro, yToObl rapaHTHPOBaTh 0XXKMAAEMOE KaueCTBO BOAbI C COJAECPKaHWEM
sarpasHsaoniux seutects He Beitne [IK, ans npeanpustuii ycranasnuea-
eTcs BeJIM4MHa npeAensHo fqonyctumoro copoca nonmotantos ([11C).

B Poccuu I1JK no pasHbiM nokasarensm NpeBbILLUEHBI HA OCHOBHOM
nporsokenun Bonru, ona, Tepeka, Ypana, O6u, Enuces, Amypa. [Ipu
9TOM M3MEPEHHA KOHLEHTPaLMU 3arpA3HUTENCii MPOU3BOAATCA IJIA CMU-
CKa BelHecTB, COCTOALIEro TONbKO M3 JecsATKa Ha3BaHWH, TOrAa Kak rpo-
MBILLIEHHOCTb cOpachiBaeT B BOJOEMbI BMECTE CO CTOYHBIMH BOJAMH
COTHH U ThICAYH Pa3THYHbIX BELUECTB.

B Poccuiickoit Denepanyu HaceneHde B 1ieIoM He 06ecrevyeHo NuThe-
BOI BOJIOH HaJJIEXKALEero KayecTBa BCIEACTBHE HEYIOBJIETBOPHTEILHOIO
COCTOSIHHA KaK MCTOYHHKOB BOJbI (MOBEPXHOCTHOM M MOA3EMHOM), TaK H
CHCTEM LIEHTpaIM30BaHHOrO BogocHabxenus. IToutn 30% uccnenyeMbix
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npo6 He OTBEYAIOT FMTMEHUYECKHUM TPeOOBaHWAM IO CAHWUTAPHO-XHUMH-
YeCKHM M MHKpoOuonoruueckuM nokasarensM. Peunsie Boapl Poccuu
coiepXar LITaMMBbl XONepsl, TH(A, JU3EHTEPHH, BUPYCHOrO remaTura H
Ipyrux 6one3Heii.

3arpsizHeHHe BOAB! B3aMMOCBA3aHO C BO3HMKHOBEHHEM M pacrpocTpa-
HenreM Oonesnedi. Okono 80 % Bcex 3abosieBaHuii B MHUpE BBI3BaHbI
MUTBEBON BOJOW HEYHOBJIETBOPUTENIBHOTO KauecTBa. B pa3sBuBarommxcs
CTpaHax 25 MJIH. YeJl. YMHpaeT KaX/blif roJ BCJeJCTBHE BO3CHCTBHA Na-
TOr€HOB M 3arpA3HeHHON NUThEBOH BoAbl. OT AMappeH YMHPAET €)Keroj-
HO 3 MiH gmeteit B Bo3pacte 10 5 setr. K 1990 r. 6onee 1 munnuapna ue-
JIOBEK B MHpe He Obuio obecneyeHo YucToi NUThEROM BOAOM U Oosee 1,7
MHJUTHapAa He ofecrneyeHO KaHATH3aLHUeH.

Haxe B CILIA, cTpaHe, OTHOCHTENIBHO OJaronony4Hol ¢ TOUKH 3peHHs
Ka4ecTBa MUTHEBOH BOABL, CYLLECTBYET Cepbe3Has npobiiemMa >keily10uHOo-
KULIeYHOH HH(EKLUH, BbI3BAHHOH BHAAMU NMPOCTEHINIUX MHMKPOOPraHM3-
Mo Cryptosporidium u Giardia. ExerogHo 6osee 700000 >xureneii
CILA sapaxcaercs KpunTocriopuaudosoM. Bo Bpems smuaemuu B r. Mu-
nyoku B 1993 r. 3a6oneno 400000 yesn. u ymepno 104. 310 ogna H3 cepb-
€3HbIX OoJsie3Hel, BBI3BAaHHBIX MHKpOOaMH, MOTOMY YTO WH(EKLHS BBI3bI-
BAaeTCsS OYCHb MaJIOH NO30H M OHA MOXKET ObITh PE3UCTEHTHA MO OTHOLIE-
HHIO K OOBIYHO MPUMEHSEMBIM METOJaM JEe3MH(EKLMH MUTHEBOH BOJBI.

Hanpumep, XJIOpPHpPOBAaHUE BOABlI OKa3bIBACTCA B 3TOM Cliy4yae Hei)(fl)q)el(-
THBHBIM.

CyLIeCTBYIOT IB€ OCHOBHbIE KaTErOpHM HCTOYHUKOB 3arpsA3HEeHHUs BOJ-
HBIX OGBEKTOB: UCIMOUHUKYU MOYEUHOZO 30ZPASHEHURL U PACCEARHOZ0 3a-
epasnenus. K NepBOH KaTETOPUH OTHOCATCA, HAnpuMep, cGpOChI Mpo-
MBILUICHHBIX TPEANPUATHI U OYMCTHBIX COOPYNKEHHH KOMMYHAJIBHBIX
cTokoB. Ko BTOpO# kaTreropuu OTHOCATCH, HalpyMep, 3arps3HeHus, CBS-
3aHHBIE C CENbCKUM XO3HCTBOM, TAKHE Kak 3arpsA3HeHUs BOJ MPOLYKTa-
MM pacnaja ynobpenuil u nectuuupoB. CTpaTerMu ynpaBJieHMs TOYeY-
HbIM U paccesHHbIM 3arpsA3HEHUEM BecbMa pa3nuuHbl. B nepBoM ciyuae
HeoOXOMMO MMETh JIeJIO C KaXKAbIM UCTOYHUKOM, B TO BpeMs Kak NpH
paccessHHOM 3arps3HeHHH HeOOXOAMMO OCYHIECTBIATh CTPATETrHIO YIpas-
neHust BceM peyHbIM GacceifHoM, a TOYHee rOBOPA, CTPAaTErHIO YIpasie-
HHs cocTosiHMeM saHawadroB GacceifHa, B 0COOCHHOCTH aHTPOMOreHHO
TPaHC(HOPMHUPOBAHHBIX.

B cTparerusx no yjiyuueHHIO Ka4eCTBa BOIbI, KaK MPaBUIO, HAYHHAKOT
C TOYEYHOTO 3arpsA3HEHHs, U N0 JOCTHXKEHUHU ONpPEJCIEHHBIX YCIIEX0B 3a-
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TeM OOpallaloTcs K peryIMpoOBaHHIO PacCEsHHOro 3arpsasHeHus. B Poc-
CHM NOKa OCHOBHO€ BHHMaHHe, a U TO HEJIOCTaTOYHOE, YAEAETCs KOH-
TPOJIIO TOYEYHOTO 3arpA3HEHHS.

3arps3HsiOnIMe BOAY BELIECTBA U MX HHAMKATOPbI MOTYT OBITH TaKke
pasleneHbl Ha HECKONbKO TPYNI, BhI3bIBAIOMMX creuuduueckue npo-
OneMBl Ka4yecTBa BOAbI B PA3JIMYHBIX THIIAX BOAHBIX 06BEKTOB H, COOT-
BETCTBCHHO, Tpe6yloume Pa3uYyHbIX C'rpaTeruﬁ HX KOHTPOJIA:

* MukpoOuosioruyeckue MHIMKATOPHI, CBA3aHHBIE CO 3[A0POBBEM ue-
JIOBEKa (KOHIICHTpaILPIﬂ KHIIIEYHOH MaJIOUYKH Kak HHAHUKATOp KOJIMYECTBa
MaTOreHHbIX OakTepuii u ap.).

* BapelueHHble BelnecTa (oblee colepxaHue, MyTHOCTb U Mpo3pay-
HOCTb BOABI);

* OpraHuueckue BemecTBa. MHAMKATOPHI 3arpA3HEHHs: PaCTBOPEHHBIH
KHCIIOpOJl, OHOXMMHMYECKOE M XHUMHYECKOoe TNOoTpeOieHHe KHCIopoaa
(BIIK u XTIIK), docdartsl, xnopodumn-A;

* BuoreHHsle BelecTa (CoeIHHEHHA a30Ta U docdopa);

* OcHOBHbIe HOHBI (001Iee KONMMYECTBO PACTBOPEHHBIX BEILECTB, JJIEK-
TpONPOBOAHOCTh, pH, Kajnpuui, MarHdd, HaTpHii, KaluuH, XJOpHAbI,
cynbdartel, Gukap6onatel, 60p, GTOp, XKECTKOCTH BOABL);

* Heopranudeckne MHUKpO3arps3HUTENH (IIOMUHHIA, MBILIBAK, OepHit-
JMid, KagMHid, XpoM, KoOaiIbsT, Melb, LMaHWIBI, CEPOBOXOPOH, KENE30,
CBHHEL|, JINTHI, Mapradeu, pryTb, MOJMOAEH, HUKENb, CENeH, BaHAaJHiA,
LHHK).

* OpraHu4eckde MHKPO3arpA3HHUTENH (MX MHOIO: MOJMXJIOPHPOBaH-
Hble OudeHnnbl, OGeH3anupeH, MeCTHUMALI M Op.; OHH BPEdHBI Jaxke B
OUYEHb MAJBIX KOHLIEHTPAIUAX; BCIEACTBHE HX MAJION KOHLIEHTPALMM HX
onpejesieHHe NMpeacTapiseT GonbIIHE TPYAHOCTH).

OcHoBHbIE THNBI Npo6GneM, CBA3AHHBIX C 3arpA3HEHHEM pPa3IHYHBIX
BOJHBIX 0OBEKTOB, NpeacTaBieHs! B Tabn. 10.

PaccMOTpHM OCHOBHBIE OCOOEHHOCTH 3THX npobneM.
3apaosicenue namozenamu — oueHp BakHbIH (pakTOp BBICOKOH 3aboseBae-
MOCTH Y CMEPTHOCTH OT JKEJTyIOYHO-KHUICYHbIX OosiesHedl. OHO Haxo-
OUTCSA B MPSAMOM 3aBHCHMOCTH OT TUIOTHOCTH HacelleHHs W YPOBHS €ro
COLMATIbHO-3KOHOMHYECKOTO Pa3BUTHA, U NMOTOMY B Gonblueil creneHu
XapaKTepHO Ui pa3BUBAIOLMXCA CTpaH. B pasBHTBIX cTpaHax Boja B
CHCTEMaXx MUTHEBOTO BOLOCHaOXeHus 0OpabaThiBaeTcs, B TO BpeMs Kak B
pa3sBMBAIOLIMXCS CTpaHax oOpaboTka He BCeraa yJOBJIETBOPHTENbHA, €c-
N¥ oHa BoOOIE mpousBoaMTcA. Jlaxke B Pa3sBUTHIX CTpaHaX 3arpsa3HeHHe
MaToreHaMyd KOHTPOIUPYETCA HE MOJIHOCTBIO, KaK MBI 3TO TOJIBKO YTO BH-
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Ta6anua 10. OcHoBHBIE TPO6GIEMbI KAYECTBA BOJBI

Ipo6ieMbl ka4yecTBa BOABI

Bouanblii 06bekt | Cneunduueckue 11s BOAHOTo 00bekTa Bceobiue
ITaTorens!

Pexn OpraHuyeckue BeleCTBa Tsokenbie
B3BelieHHbIe BELIECTBA METaJUIbl
Acuandpukanus

Oszepa ¥ BOJO- OpTpoduKaums

XpaHWIHIIa Achaudnkauys

[MonzemHbie IToBbiLIeHHE MUHEpATH3ALMH OpraHnyeckue

BOJBI ToBblieHHE KOHLEHTPALMH HUTPATOB MHKpO3arpss-

HUTENH

Zieny B ciyvae ¢ kpuntocnopuauozoM B CIIIA. B passuBarowiuxcs ctpa-
HaX OHO UIMPOKO PacMpOCTPaHEHO BHHU3 110 TEYEHHIO OT rOpOAOB M ryc-
TOHACENIEHHBIX CEJIbCKHX TEPPUTOPHH BCJIENCTBHE HEJOCTaTOYHOIO pas-
BUTHSA KaHaJIM3aLMH U CHCTEM OYMCTKH Boabl. B Muauu, Hanpumep, noc-
TaTOYHO MOJIHAs OYMCTKAa CTOYHBIX BOJA B KoHuUe 1980-x rr. npoussoau-
Jlach TonbKO B 8 roponax u3 3119, u B 217 ropogax npou3BoAHSIach 4ac-
THYHas obpaboTka. Peka SIMyHa, nporekatoiias ckso3b Hoto-Jlenu, mo-
nyvaer execyroyHo 0,2 MiH. Ky6. M coBeplieHHO HeoOpaboTaHHBIX
CTOYHBIX BOJ. B pesynbTaTre MHACKC NAaTONCHHOTO 3arpA3HEHHsA BOAbI
yBeJIMUMBAeTCA B npejenax ropoja B 3200 pa3, aocturas 24 MiH. KOJH-
nanoyek Ha 100 M Bozbl. BeICOKMI ypOBEHE 3arpsa3HEHHs NaTOrCHaMH H
OpraHM4YeCKMMH BeLlecTBaMH oTmeuaeTcs B p. I'aHr; ocyluectBasercs
CleuralbHas MporpaMma yJy4dllE€HUs COCTOSIHHA 3TOH BEJIMKOH PpeKH
HUnpun.

3apaxkeHHe MaTOreHaMH M 3arps3HEHHE OPraHWYeCKHMMH BeLIeCTBaMU
B3aUMOCBA3aHbl. Opzanuueckue gewecmea — camas Gosnbluas rpynna 3a-
rpA3HUTENEH, UCTOpPHYECKH NoABNAOWAACS OObIYHO MEpBOH, B CaMOM
Hauyajne npouecca 3arpasHeHus peku. OHM nonajaloT B BOAY B pacTBO-
PEHHOM HJIH B3BELIEHHOM BHJE, INTaBHbIM 00pa3oM CO CTOKaMH KaHa/lH-
3aldK WIH C HEPEryJHpYeMbIMH ObITOBBIMH CTOKaMH. B oTaenbHeIX Mec-
Tax LEJUTI0NI030-OyMakHas U MUILEBas MPOMBILUIEHHOCTh TAIOKE BHOCAT
cBO 3aMeTHbIi BiIaj. ['eorpaduyeckoe pacnpocTpaHeHHe 3arpA3HEHUA
OpraHMYeCKMMH BELECTBAMH B LIEJIOM COBMAJAET ¢ PaclpOCTpaHEHHEM
NaTOreHHOr 0 3apaskeHHU .

IIpy oTHOCHTENBHO HEOONBbLIOM YPOBHE COPOCOB 3arpsA3HAIOLIMX Be-
LLECTB MO CPABHEHHIO CO CTOKOM PEKH, NPHHHMAIOLLCH 3arpA3HEeHus, 3a-
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TpA3HEHHAsA BOJAA MEpEMELIMBAETCS C PEYHOMH, H KauecTBO BOABI B PEKeE,
XOTA M YXyZ[IIAIOeecs, ocTaeTcs Bce e npuemieMsiM. O6bIUHBIH ypo-
BeHb pa3baenenusa — no 10-12 pas. Ilpu paneHefimmeM pocte obnema
CTOYHBIX BOJ pa3baBienue yxe He pewaer npobnemy (“Solution to
pollution is not dilution™). 3nech BUAHA AHANOTHS C BHICOKMMH U CBEPX-
BBICOKMMH Tpy0aMHM Kax CpENCTBOM CHIKEHHS 3arps3HEHHMs BO3AyXa
BOJIM3M OPENPUATHS 3a CUEeT NepeMellMBaHus 3arpA3HeHuil ¢ 6onee ymc-
TBIM BO34YXOM. B 06oux cnyuasx crparerus pa3baBneHHs — JHMHIb Bpe-
MEHHOE U Hermybokoe pelreHHe npobaeMsl.

Pexu obnapaior 3HauMTENBbHON camMoouHiialolieii criocobHocThIo H1a-
roaapsi paCTBOPEHHOMY B BOZI€ KMCJIOPOIY, KOJTHYECTBO KOTOPOro MOCTO-
SHHO TOTIONIHAETCA U3 arMocdepsl BCAEACTBHE TYPOYJIEHTHOrO pexuma
TedyeHus pek. Koraa nocrynieHue opraHMyecKUX BEIIECTB B PEKy HauH-
HaeT NpEBBIIATh €€ CAMOOUHUINAIOMYIO CIOCOOHOCTD, 3arpsA3HeHHE BOJbI
MPOTrpecCHBHO Bo3pacTaeT. Jng pelieHus npobiembl 3arpsa3HEHHS BOMbI
OpraHH4Y€CKHMH BEIUECTBAMH W MATOreHaMH HeoOXOIUMO OCYIUECTBIATh
KOMIUIEKC MepONpHATHIA. I TaBHYIO poJib 31eCh UrpaeT CHIkeHHe o6beMa
nocTynammux ¢ 6accefiHa 3arpsA3HeHHi M, C OpYrod CTOPOHBI, CTPOH-
TEJIbCTBO OYHCTHBIX COOPY>KEHHH.

3a nocinefHHe ABAa-TPH ACCATHIETHUSA, BCIEICTBHE LieNeHANpaBleHHOM
CTpaTeruu, 3arps3HeHue NPHPOAHBIX BOJ NMAaTOr€HaMHM W OPraHWYeCKHMH
BEILIECTBAMH B Pa3BHTBIX CTPaHaX yMEHBIUWIOCH. YBEIUYHIACh KOHLIEH-
TpalusA PacTBOPEHHOro Kuciaopoja ¥ cHuzunack BenuduHa BITK. Beutu
3aTpayeHbl 3HAYUTENIBHBIE YCHIIHS MO CHIDKEHHIO MPUTOKA CTOYHBIX BOI, M
BJIOJKEHBbl 3HAYHTENbHBIE CPEACTBA B CTPOHTENHECTBO OYHCTHBIX COOpYXKe-
HHUH ¥ MOJIEPHH3ALMIO CYIIECTBYIOIHX, NIPUYEM OHM BBINOHAIOT HE TOJb-
KO MEpPBYIO M BTOPYIO CTA[IMM OYHUCTKH (MEXaHHYECKYI0 U GHONOrHYecKyIo
COOTBETCTBEHHO), HO M BO MHOTHX CJTy4asiX TPEThIO, XMMHKO-OHONOrHYec-
KYI0, OUHMILAIOLLYIO CTOYHBIE BOABI OT coeiuHeHuit docdopa u a3oTa.

B pasBuBaiomiMxcs cTpaHax, Ha060pOT, 3arps3HEHHe OpraHHYECKHMHU
BEILIIECTBAMHU H 3apaKeHHe MATOr€HaMH PacTyT BCIEACTBHE YBEIHUYEHHs
o6beMa GBITOBBIX CTOKOB MPH HU3KOM KaueCTBE UJIH OTCYTCTBHH CHCTEM
OYMCTKHM CTOYHBbIX BoA. ns Oonee ueMm 1,7 mupa. xurteneil pa3BUBaio-
UIMXCSl CTpaH HEOOXOOHUMO MOCTPOUTh HHXKEHEPHBIE CHCTEMbl KaHaJIW3a-
M. Tlockonbky coaepikaHue KMCIOpoja B Boje 0OpaTHO MpoNopLHO-
HAJbHO €€ TeMnepaTtype, KIMMAaTHYECKWE YCIIOBHSA pa3BHBAIOLIMXCS
CTpaH TaloKe UrpaloT He6GMaronpUATHYIO POJib B CHHXXEHHH CaMOYHLIAKO-

5 »
“PeieHHe nMpo6aeMbl 3arps3HEHHs BOJbI HE B €€ pa3GaBlicHHH™ (aHr.)
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mei cnocobnocTn pek. HecMoTpsi Ha 3HauuTeNbHble YCHEXH B CTPOM-
TEJILCTBE CHCTEM MUTHEBOrO BOJOCHAOXEHHS W KaHAIM3aLMH B Pa3BH-
BAIOLIMXCA CTPaHaX, paCIUMPEHUE ITHX CUCTEM HE MOCMEBAET 3a POCTOM
HACeNEHUA, U B OCOOEHHOCTH 32 YBEJIMUCHHEM YHUCICHHOCTH HACENICHMs
KPYMHBIX TOpPOJOB, H OOWIKI YpOBEHb 3arpsA3HEHHs BOABI MPOAOIDKAET
YBEJIHYUBAThLCA, NPEBpaLas 3Ty reo3KOJIOrHyeckyio npobneMy B OQHy U3
BaXKHEHIUMX.

B3sewennvie sewyecmea B pe4HbIX BOAax 3TO NMPEHMYLIECTBEHHO TOH-
KHE YacTHLel MouBbl. KOHIEHTpauus B3BEIIEHHBIX HAHOCOB SABJAETCA MO-
Ka3aTe/leM CTENEHH BOAHOH 3PO3HM MOYBbI M MOTOMY — COCTOAHHA Oac-
ceifHa. CenbCkoe XO3AHCTBO HIrpaeT 3HAYUTENbHYIO POjib B 3TOM TIpoOLiec-
ce. B nenom, npu nNpoynx paBHBIX YCJIOBHUAX, YEM BbIILE IUIOLIAJb NAXOT-
HBIX 3€MeJib, TeM 60JbLIe CTOK HAHOCOB.

OO6uiuit CTOK HAHOCOB MO PpeKaM MUpa OLICHUBAETCS NPUOIU3UTENBHO B
20 mapa. T B roa. [lepemeiieHue HaHOCOB B TpeAenax peuHsix Hacceid-
HOB, MO KpaiHel Mepe, B naTh pa3 6onbiue, mpumepHo 100 mupa. T. [es-
TEJIBHOCTb YENOBEKA 3HAYUTENbHO YBEJIHUMBAET CTOK HAHOCOB, BO MHO-
roM Onarojaps HapyLUEHHIO €CTECTBEHHOrO COCTOSIHMS IOBEPXHOCTH
nous B Oacceiine pexu. AHTPONOreHHO YBEIMYHUBAIOLIMICS CTOK HAHOCOB
NPUBOAMT K YXYJALICHHIO YCJIOBHH CYAOXOJACTBAa Ha peKax, 3aHJICHHIO BO-
JOXPaHMIIHLL U OPOCHTENIbHBIX cHcTeM. MIMeIoTca pacueTsl, yka3biBaro-
wue, yro B CIIIA skoHOMHYECKHE MOTEPU OT 3PO3MH MOYUBHI MEHbLIE,
4eM ylep6 OT HaHOCOB, MEPEHOCHMBIX PEKaMH.

ToHkue yacTULbl NMOYBBI, IEPEHOCHMbIE B BUAE HAHOCOB, OOBIYHO aj-
copbHMpyIOT Ha cBoeli NMOBEPXHOCTH coeluHeHHs ¢ocdopa. ITo TOT ca-
MbIi W1, KoTopsiii p. Hun nprHHocuia Ha nonst KakAoe MoJOBOJbE, MOM-
AepakuBas rogopoaue noys Erunra B TeueHue toicayeneruii. [locne co-
OpYXEHHS TUIOTHH Ha peKax MOYTH BCE HAHOCHI aKKyMYJHUPYIOTCA B BO-
NOXpaHWIHLIAX, BMeCTe C aacopOupoBaHHbIM (ochopoM. DTO BedeT K
CHIXKEHHIO KaK TUIOAOPOAMA MOYB, TaK U PbIOHOH NMPOAYKTHBHOCTH, B
HIWKHUX Obedax mIoTHH. MeponpHATHS MO CHHXKEHHIO SPO3UH MOUBH B
GacceiiHax peKk B TO K€ BpeMs YnpaBasioT nepemelueHuem docdopa B
GacceitHe. Mbl CHOBa BHIMM BbICOKYIO CTENEHb CJIOKHOCTH B3aMMOCBS-
3eil B akocepe ¥ BeayLLylO poJib BOJAbI B YNPaBJI€HHH TEPPHTOPHAIbHBI-
MH CUCTCMaMH.

[MpuuuHel U dakropsl acuouguxkayuu obcyxnanuce B pasgene V.4.
[TpHHATO, YTO NPUPOAHBIE BOAbI HAXOAATCS B COCTOAHUH acuavdukaLmy,
eciii nokasarenb UX kucioTHoctd (pH) paBeH unu mensiue 5,0. B Llse-
uun HacuutbiBactca 85000 oszep. M3 nux 4000 paccmaTpHuBaroTCs Kak
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cepbe3Ho acuauduuupoBaHHbie, U 18000 ObIBalOT MOAKKCAEHHBIMH B HE-
KOTOpbi€ KPUTHYECKHE MEPHO/IbI, B OCOOEHHOCTH BO BpPeMs CHErOTasHHS.
B 4500 o3epax noyru Het pridbl, a 1800 o3ep cronb acuauduUUpOBaHbl,
YTO CTajld MOYTH Ge3xku3HeHHbIMH. B 10xHO# HopBernu Toicsuu o3ep
acuaudHLUHpoBaHBbl, U3 HUX 1750 notepsanu puiby. B QuuasHauu acuau-
¢umposanbl 500 ozep u3 8000. B Iseuun pH Boabl o3ep ymeHbLIHICSH
ot 6onee ueM 6,0 B 1940-x rr. no MeHee yeM 5,0 B 1970-X rr., TO €CTh KH-
CJIOTHOCTB BBIpociia 6onee ueM B 10 pas, u ¢ Tex nop pH noutu He MeHs-
erca. MMeercs MHOro ykasaHuii Ha acuaudukauuio osep B KaHnape,
CIUA, Janun, 3anagHoi u cepepHor Benukobpuranuu, I'epmanuu, Hu-
Jepnanaax, Asctpuu, llseiuapun.

MHorHe npouecchl B 9Kocepe ONpeaesnstoTcss KUCIOTHO-1IEN0UHBIMU
peakuusiMH, TO €CTh 3aBHCAT OT BesinunHbl pH. Bee Gronoruveckue npo-
LecChl B BOXOEMAX, TaKHE KaK POCT BOAOPOC/EH, pacnaj MUKpPOOPraHu3-
MOB, HUTPUHKALUA U AEHHUTPU(PHUKALMSA, OTIIMYAIOTCS CBOEH ONMTHMAalb-
HOH BenuunHOM pH, o6biuHO B mpenenax 6-8. U3menenus ¢mopsi U day-
HBI B BOJHBIX 3KOCHCTEMaX — BaXXHbIH HHAMKATOp acuaudukauuu. B o3e-
pax BoctouyHoH Kananael pakooOpa3Hbie, HaCEKOMbIE, HEKOTOpPbIE BOMO-
pOC/H ¥ 300MIaHKTOH Hcye3aloT yxe npd pH = 6,0. B cBsa3u ¢ Boicokoi
TOKCHYHOCTBIO /11 Pbi0 HOHA aJIIOMHHHs, BeCbMa MOOMJILHOIO TMpH
pH<S,5 1 noroMy nosBisroErocs B Boj€ 03€p, KOJIMYECTBO BUAOB pPbIO
M HX YHMCJIEHHOCTb COKpalaercd. PpiOHble momynsuud ucue3aroT npu
ymenbuiesud pH no 5,0. Ilpu pH<5 penpoaykuus 3eMHOBOAHBIX OrpaHH-
yupaetca. [lonobHas kapTHHa XapakTepHa v 1)1 03ep CkaHIWHABUH.

Acuaudukauyei o3ep MOXKHO B onpeaeneHHoH mepe ynpasiaTbh. O6-
mas Ueab 3aKJI04aeTCs B YMEHbLICHHMH KUCJIOTHOCTH BOAbI 1O YPOBHS
pH>5,0. CymecTBy1OT 1Ba OCHOBHBIX NMOAX0/JA: a) CHI)KEHHE BbIMaJeHUs
KHCJIOTHBIX OCAaJIKOB Ha 03epo M Bech ero Oacceii; 6) HemocpeacTBeHHOe
BO3EHCTHE Ha BOAY, IMIaBHBIM 00pa30M yTeM ee H3BECTKOBaHHUA.

Mb1 yxe 00cy>knanu BOMPOCHI CHMXKEHHS KHCJIOTHBIX BbIMAACHUH B
paszene V.4. Bo3neiicTBue Ha BOAY Kak 03€p, TaK M UX NMPHTOKOB AOCTH-
raercs MocpeacTBOM BHECEHHUs U3BeCTHAKA. CTOUMOCTb ero B CkaHaWHa-
BHH coctapisier nmpuMepHo 10-25 nonnapos CLUIA 3a ToHHy, BiIlOuas
CTOMMOCTh 3aTpaT MO BHECEeHHIO BeuiecTBa. OKOJNIO UYETBEPTOH uacTH
rmnowany HIsenuu, unn okono 118000 kB. kM, HyXaarOTCs B U3BECTKO-
BaHuH. CTOMMOCTb TakuxX paboT cocrasisia Obi Gonee 20 MIIH. J0INapoB
B roa. Ussectkosanue B llIBeuun npooaurca npumepHo Ha 3000 osep.
OnHa u3 BaKHbIX MpoGsieM NMpPH 3TOM — HEOOXOAWMOCTb YYHThIBaTh Ha-
KOTJICHHE TSDKEBIX META/UIOB B 03epe (KaJAMHS, HUKENA, PTYTH, Xpoma,
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MeIH, LMHKA), TOCKOJIbKY H3BECTHAK COINEPXKHMT HX B OINpPEIENICHHBIX
KOHLIEHTPaLHAX.

Iocne u3BeCTKOBaHHSA XMMHMYECKOE COCTOSHHE BOABI o3epa GpicTpo
yly4liaercs, U peakius CTaHOBUTCS Gnu3koH k HeHTpanbHOH. buonoru-
YeCKO€ BOCCTAHOBJIEHHE MPOUCXOAMT MEIUIEHHO, a MOMyJsuus peib nosu-
HOCTBIO He BOCCTAaHABIIMBAETCA JaKe B TEUCHHE MATH JIET MOCIEe M3BECT-
KoBaHuA. Jis noagep>kaHus o3ep B YJOBJIETBOPUTEILHOM COCTOSIHHH M3-
BECTKOBaHHE HEOOXOMUMO MEPUOAHYECKH MOBTOPATD.

CnoBo 3émpoguxayus NPOUCXOAUT OT rpey. Tpodé — nuranue. OHO
O3HayaeT ycuneHHe OHONOrMyecKkoi NMpPOAYKTHBHOCTH BOJOEMOB BCIIEA-
CTBME HAKOMJIEHUA B Boae OMOreHHbIx 3neMeHToB. Y36biTouHoe nocryn-
JieHue OHOTeHHBIX BELIECTB, TO €CTh coenuHeHuit ¢ocdopa u azora B
o3epa, BOLOXPAHWIMILIA U YCThb PEK, a TAKKE B MOPCKHE MPHOpPEKHbIE
BOJIbl, IPUBOJMT K B3PHIBHOMY POCTY BOJAHBIX PacTEHHii, B 0COO€HHOCTH
MHKpPOCKOITHUYECKUX BONOpPOCIEH, a Takxke M Makpodutos. [Ipoucxoaur
nepuoauyeckoe OypHoe passutve (“LiBeTeHHE”) BOAOPOCIEid, KOTOpoe
MOXET OXBaThIBaTb KPYNHbIE MO IUIOLAAH BOJOXPaHHWIHILA, TaKHe Kak
BoaoxpaHwixiia Bomkckoro u Jluenpoeckoro kackanos. Ilocne usere-
HUS MHMKpPOCKONHYECKHE BOJOPOCIH OTMHPAIOT, 3a4acTylo oTOMpas u3
BOJbI BEChb PACTBOPECHHBIH KHCIOPOA Ul OKMUCIIEHMS W JAEKOMIIO3MLIUH
stoi 6uomacchl. KauecTBo BOABI yXyniuaercs Kak BO BpeMs LIBETEHHH,
TaK ¥ BO BpeMs JECTPYKLIHH BOAOPOCIIEH.

OBTpodHKalLMs MPUBOAKT K PANY HEOIaronpHATHLIX 3KOHOMHYECKHX
NOCJ/ICACTBHI: YXYALIEHHIO Ka4eCTBa BOAbI, CHIDKEHHIO peKpeauHOHHON
LICHHOCTH 03€pa, CHIKEHHIO pbIOHO# MmomynsauuH, 6JIOKMPOBaHMIO BOIO-
cOpocoB, KaHAIOB M aXe HABUTALMOHHBIX MyTeH.

OBTpodHKaLKA, STOT MEIJIEHHO Pa3BHBAIOLIMICA €CTECTBEHHBIH Mpo-
uecc, BO MHOIHX MECTaX CHJIBHO YCKOPAETCS B pe3yJibTaTe JesATeNbHOCTH
4eJI0BEKAa, CTAHOBSACh TaKUM 06pa3oM MpOLECCOM IKONOrHMYecKoi aerpa-
Aauuu. OBTpodHKaLMA 3TO TAaKXKE H MPOABIEHHE CEPbe3HBIX aHTPOIO-
FeHHBIX U3MEHEHHUH riobanbHbBIX OHOreoXUMHYECKHX LHKIOB docdopa u
a3zoTa. ['naBHBIMH HCTOYHHMKAMH MOCTYyIUIeHUs a3oTa U docdopa ABNAIOT-
cs CeJbCKOe XO3fMHCTBO (Kak MOJIEBOACTBO, TaK M >KMBOTHOBOACTBO) H
6bITOBBIE CTOKH. B 60ONbLIMHCTBE ClyyaeB OCHOBHOM MPHYMHON 3BTPO-
¢$uKaLuy ABNSETCA YBEIHYEHHE HArpy3ku coeMHeHn gocdopa, HO UHO-
raa BeAyLIYIO pOjib Urpaer a3oT. YMpaBieHHe 3BTpodukauueil 0OBIYHO
HampaBJieHO Ha CHW)KeHue ¢ocdopHoii Harpysku. BacceitH o3epa pac-
CMaTpUBaeTCA Kak eJUHOe Leioe, U ACHCTBUS OCHOBaHBI Ha TLIATEJILHOM
aHaJiM3e MCTOYHHMKOB (hocopa, 3aTpaT Ha €ro yJaneHHe WM CHHXKEHHE
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Harpy3KHd, COLMaIBHBIX WIH MOJHUTHYECKUX OOCTOATENBCTB. DTO THIHY-
Has 3aJaya CHCTEMHOIO aHajM3a, C yCNEeXOM NPHMEHSBILErocs, Hampu-
Mep, K pelueHuIo npobnemsl banaroHa.

Ozepo banaron B Benrpuu — camoe 6onbiioe o3epo B Cpeaneii Espo-
nie. Menkoe o3epo (cpeaHsas raybuHa 3 M) ¢ XOpOLIO MPOrpeBaMoii JIETOM
BOJIOH NpHUBJIEKaeT Ha CBOM Oepera o | MJIH. TypHCTOB, ABJISIOLUMXCS
Ba)XHBIM HCTOYHHKOM J0XOJOB BEHrepCKOM 3KOHOMHMKM. BoJsblioi npu-
TOK OTABIXAIOLMX 3TO M 61aro, u Bpen s o3epa. YacTb GLITOBBIX CTO-
KOB NOMNajaja HEMOCPEACTBEHHO B 03€pO, Ha JAHE KOTOPOro HaKaruiiBa-
aMch coeauHeHus OuoreHoB. Camblit KpyNHBIA MPUTOK O3epa, p. 3aia,
npexxae 4eM AOCTHYb O03epa, MpoTekana uepe3 o3epo-Gonoro Kwuiu-
BanaroH, rae oriaraiuch TOHKHE YaCTHLbI PEYHbIX HAHOCOB, oboraleH-
Hele ¢ochopom. HekoTopoe BpeMs TOMy Hazaj GbIIO PeLEHO JIMKBHIH-
poBath Kuiu-banaTtoH, H OCHOBHOE 03epo Hayajlo JOTOJHHUTENLHO MOJy-
yaTh U30BITOYHBIH ¢ocdop, coeqMHEHHS KOTOPOro TakkKe aKKyMYJIHpO-
BaJIUCh Ha AHe o3epa. Kaxkaplii 6onee win MeHee CUIIbHBINA BeTep rnepe-
MELIHBAET BCIO MEJIKOBOAHYIO TONLLY BOAbI O3€pa, NPHBHOCA COEAWHEHHUS
¢docdopa BMecTe ¢ MyTbIO €O Ha. B pesynbrarte npouecc 3BTpodHKaLiu
o3epa yCKOpWJICS; B 4aCTH 03€pa, MPHMbIKaloLei K yCTbiO 3alibl, CTallo
HabmoaThCa LBETEHHE BOAbI. JTO CTaJI0 YrpoXKkaTbh JOXOAaM, Mojyuae-
MBIM OT TypH3Ma. YnpaBjieHHe pexxiMoM banaroHa craio oaHo# U3 Bax-
HbIX rocyAapcTBeHHBIX 3anay. Bein BoccraHosneH Kuwu-Banatol, orpa-
HHYEHO NpPHUMEHEHHE YNOOpEHHWid, MOCTPOEHbI CHCTEMbI KaHATM3ALMH.
PocT 3BTpodHKaLuy 03epa MPUOCTAHOBJIEH, XOTA MOJIHON YBEPEHHOCTH B
TOM, YTO HaNpaBJIEHHOCTb NMPOLIECCa H3MEHHIIOCH, MOKa HeT.

IMpoGnema aHTpONOreHHOH 3BTPOdHKALIMK BOJOEMOB M MPHOPEKHBIX
30H MOpeil BO3HHKJIA B pa3BUTbIX cTpaHax 20-30 sier ToMy Ha3zaa. Ceituac
MOABJIAIOTCH MPH3HAKH CEPbE3HOCTH Mpobiembl 3BTpodHUKAUWH BO MHO-
THX pa3BHBAIOLIMXCA CTpaHax MHpa, Hanpumep, B bpaswnuu, Oununnu-
Hax, Kutae, Mapokko u [p., U HET COMHEHHS, YTO 3TOT NMPOLIECC, OCHO-
BaHHBI Ha MHTEHCH(HKALMH rNo6anbHBIX GHOreOXHMMHYECKHX LMKIIOB
O6UOreHHBIX 37IEMEHTOB OyAeT pacIHMPATLCA U YCHIHBATHCA.

BakHeHunii HICTOYHHK HHTPATOB B MPHPOJHBIX BOAAX H HMCTOYHHKAX
BOJOCHA0XEHHS — CeNIbCKOXO03AHCTBEHHbIE YN00peHus. Humpamul otnu-
YalOTCA BBICOKOH PacCTBOPUMOCTbIO, W MOTOMY 3HA4YMTENIbHAas WX 4acTb
(He MeHee 15% OT MCXOOHOTO KOJIMYECTBA) YXOAMT B BOJHbIE OOBEKTHI,
npexje BCero B noA3eMHbie BoAbl. YeM Bbillle HHTEHCHBHOCTb CEJIBCKOTO
XO035CTBA W MPOJO/KHTENbHEE UCTOPHA NMpPHUMEHEHHS YNOOpeHHH, Tem
Gonblue HUTpaTHOE 3arpa3HeHne. Bo MHorux crpanax 3anaaHoi EBponel
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(T'epmanus, Yexus, Nanus, OpaHuus ¥ ap.) NPUMEPHO MOJIOBHHA CKBa-
JKHH U KOJIOALIEB COAEPIKHUT BOY, HEMPHUTOAHYIO Ul ynoTpebieHus us-3a
MOBBIILIEHHOTO COIEP)KaHUA HUTPATOB. BICOKHIT YPOBEHb KOHLCHTPALIMK
HUTPAaTOB OTMEYEH U B APYIMX MECTaxX, B TOM YHCJi€ B Pa3BHBAIOLLUXCH
CTpaHax, r/ie IJIaBHbIMH HCTOYHMKAMH 3arpa3HeHHs MoryT 6biTh obrnactu
BbICOKO# TUIOTHOCTH HAaceleHUs, HE OXBAaYCHHbIE MHXXCHEPHBIMH CHCTE-
MaMHd KaHanusauud. Haxopsumecs B W3OBITOYHOM KOHLGHTPaLMH B
NUTBEBOM BOJAE, HUTPATHl MOTYT BbI3BaTh MPOOJIEMbl CO 3J0POBbEM, B
ocobeHHOCTH 00JIE3Hb KPOBH y AETEH M PHCK paKa y B3pOCHBIX. Y CTaHOB-
nenHas BecemupHoii Opranuzanyeit 3apasooxpanenus (BO3) nopma co-
Iep>KaHus HUTPATOB B MUTHeBO#H Boje — 11 Mr/n asora N B Buze NO;.

[TpoHMKHOBEHHE HUTPATOB B MOJ3EMHbIE BOABI, KaK M BOOOIIe 3arps3-
HEeHHe MOJ3eMHBIX BOA, — cepbe3Has mpobieMa, MOTOMYy YTO CKOPOCTH
IBWKEHHS MOA3EMHBIX BOJ HECPABHHMO MEHbILE MOBEPXHOCTHBIX, U pa3
MPOHHUKHYB B FHAPOreoNiornyeckyto ¢opmauuio, 3arpa3HeHHas BoAa Mo-
JKET OCTaBaThCA TaM BECbMa MPOJODKHTENILHOE BpeMs, JaXKe €CIIH IMO-
CTynaBllee C MOBEPXHOCTH 3arpsA3HeHHe nprocTtaHosieHo. Koraa 3arpss-
HMTENb YXK€ HaXOAWTCA B 30HE a’3palMM M ABHXKETCH KHH3Y, MaJi0 4TO
MOXKHO CAENaTh 1)1 UCTIPaBJIEHHA MOJIOKEHHS.

PerynupoBaHue MoCTyrnaeHHUst HUTPATOB C MOBEPXHOCTH IPeACTaBIISeT
co00ii THMHYHYIO CTPaTErHyecKylo 3aJavy yMpaBjieHHs pacCesHHBIM 3a-
rpA3HEHHEM.

Munepanuzayus BoApl O3HaYaeT COAEp)KaHWe B Hel PacTBOPEHHBIX
BELIECTB. YCHJIEHHE AEATENILHOCTH YeJOBeKa NMPUBOAUT K POCTY COMEp-
’KaHUA B BOJIE OCHOBHBIX MOHOB, BCTPEYAIOLIUXCS B NpUpPOe (XJIOPHIOB,
cynbdaroB, rHAPOKapOOHATOB, KAJIbLMS, HATPHA, KAIHA, — B 3aBUCHMOCTH
OT KJIMMaTHYECKHX YCNOBHii). B 0CO6€HHOCTH MOBBIILAETCA MHUHEPAIH3a-
UMs BOJ, BCIEICTBHE Pa3BUTHA OpolleHHs B OacceifHaX pek apuaHBIX
paiioHOB, IZie BO3BpaTHbIE BOZbI MPUHOCAT B PEKH MHOFO BEINECTB, BbI-
ILEIOYEHHbIX W3 TMOYBEHHBIX FOPH30HTOB. B HH30BbAX ChipmapeH, Ha-
npumep, 3a nocneguue 30 neT MUHepaiM3aUMA YBENIUYMIACh OT MeHee
yeM | r/n go noutu 3 r/n. [TonoOHas kapTHHa XapakTepHa TaKXkKe s
Amynapeu ¥ p. Konopano. B cooTBeTcTBHM ¢ cornatieHueM Mexxay Mek-
cukoii u CLA, ceBepHblii cocen AOMKeH noaaeats B Mekcuky no p. Ko-
70pafo BOAY HE TOJIBLKO COTjlacOBaHHOTroO oObeMa, HO M TpebyeMoro kaue-
ctBa. Jlna 3TOro Ha rpaHvue MOCTPOEHAa ONPECHHUTENbHAs YCTaHOBKA,
CHIKAKOILAash MUHEpATH3aLHIO BOABI 10 HEO6XOUMOro YPOBHS.

Taoicenvie Memannel u MblutbAK — cepbe3Has npobieMa Kka4ecTBa BOABI
MHOTUX BOJAHBIX 00BbexToB Mupa. M3 moutn 100 XMMHYECKUX 3JIEMEHTOB,
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oOHapy>KeHHBIX B 3€MHO# KOpe, B COCTaB >KUBOTO BELIECTBA BXOHAT, B
3aMETHOM KOHLIEHTPALHH, TONbKO 22 Haubosee Nerkux, HaXOMSAUIMXCS B
BepxHeil yacTu Tabnuupl Menaeneepa kBepxy OT kanbius. B mpomsli-
JEHHOCTH MCTIONB3YIOTCS TAKXKE TOKESNBIE SMEMEHTBI, Ty>K/ble OPraHH3MYy
W MOTOMY YacTO TOKCHYHBbIC, TAKHE KaK KaJMHi, CBUHEL, PTyTbh, LUHK,
XpOoM, Melib, U Ap. BMecTe co CTOUHBIMM BOAaMH OHM MOMAAAIOT B HCTOY-
HHUKM BOIOCHa0KeHHs.

Tsokenble METaUIBl MOTYT HaXOAUTHCA B HEOOMBIIKMX (HO BechbMa Omac-
HBIX) KOHLIEHTpauusaX B 06paboTaHHbIX (HO MOJIHOCTBIO HE OYHMILEHHbIX!)
CTOYHBIX BOAAX WIM B 6onee KOHLIEHTPUPOBAaHHOM BHMJE Ha CBajKax
OMacHbIX OTXOJOB. MHOrHe KOMMYHAJIbHbIE OYHCTHBIE COOPYKEHHS TaK-
K€ MOJTyYaloT HHAYCTPHAJIbHbIE CTOKH, COAEPIKAILHE TAXKEIble METAJLIBI.

I'opHono6pIBalOIas NPOMBINLIEHHOCTb H LIBETHAs METALLYPrus — Apy-
roit HCTOYHHK 3arps3HEHHs BOJbl TOTO XKe poAa, B 0COGEHHOCTH B pa3BH-
BAaIOIUXCSA CTpaHaX. AJUIIOBHANIBHBIE OTIOXKEHHS TaKkkKe MOIYT conep-
’KaTh 3HAYUTENbHOE KOJNMUECTBO THKENbIX MeTasuioB. Hanpumep, B noH-
HBIX OTJIOXKEHHUAX pykaBa Hebl, EkaTepHHOBKH, HAKOMHIICS CBUHELL B Ta-
KOH KOHLIEHTPALMH, YTO OHAa B MPHHLMIE 3KOHOMHYECKH BBITOAHA IS
ero 1o0bIYH.

OcHoOBHas cTpaTervs yNnpaBjieHHs T TSOKEJBIX METAINIOB 3aKJIF0YaeT-
C B YNpaBJCHWHM TEXHOJIOTUYECKHMMH Mnpoueccamu. Pa3Burble cTpaHbl
JOOMIHCh B 3TOM OTHOLUGHHWHM 3HAYMTENbHBIX ycnexoB. B Tomnmanmumn
cOpochl PTYTH, KaIMHS, XpOMa, CBUHLIA M LIMHKA B MOBEPXHOCTHbIE BOJBI
U B CHCTEMBI KaHaJIM3aLKH ObliM cokpauieHsl 3a 15 ner (1975-1990 rr.) B
6—12 pa3. Bonee xecTkue CTaHAApThl HAa cOPOCHI COEAMHEHH TXENbIX
METAIUIOB U APYrHX 3arpA3HUTENeH MpUBEIM KO MHOTMM ClydasM He3a-
KOHHOI'O TPaHCMOPTa OMACHBIX MPOMBILIEHHBIX OTXOA0B U3 Pa3BHUTHIX B
pa3BHBaIOLIMECH CTPaHbl. B KOHEYHOM HTOre 3TO MPUBENO K 3aKITIOUEHHIO
bazenbckoit koHBeHuMHu (1988 r.) mo TpaHcrpaHM4YHOI nepeBo3ke onac-
HBIX OTXOMOB.

B Hacrosiiee BpeMs B NMpPOM3BOJACTBE M HCIOJB30BAaHHM HAXOAATCS
okono 100000 xMMHYECKHX, MPEUMYILECTBEHHO OPraHMYeCKHX BELIECTB.
IMonagaHue B OKpYXaIOIYIO CPeAy YacTH 3THX BEIECTB B MaJIbIX KOH-
LUCHTpaUMAIX TMpPaKTHYeCKH HEeH30exHO. YXyJlleHHe Ka4yecTBa BOJIBI
BCJIEACTBHE OP2AHUYECKUX MUKDO3AZPAIHUMENell CBI3aHO CO CTOKaMH Ta-
KHX CEKTOPOB NMPOMBILUIEHHOCTH KaK MPOU3BOJACTBO CHHTETHYECKHX Be-
IIECTB U MECTHLHIAOB, YEPHAs META/UTyprus, HeTeneperonHas, LeuTo-
11030-6yMa)kHas W TEKCTHJIbHAS MPOMBIILIEHHOCTH, J00bIYa yIis U Ap.
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KoHLeHTpaLus opraHMueckux 3arps3HUTENeil B NPUPOAHBIX BOAAX
o6bryHO Huxe 1000 HaHorpamMM Ha nuTp, WiM | YacThb Ha MMIHApA.
Cronp Manas koHUEHTpalHs TpeOyeT O4YeHb BBICOKOM, YacTO HEJOCTH-
JKUMOM TOYHOCTH W3MEPEHHI HAJIMUKA U KOHLIEHTPALIMKM 3THX BEILUECTB B
Boze. Pe3ynbTaThl M3MEpEHHH 3a4acTyi0 HECPaBHHMBI U HEHaleXHbi. B
TO XK€ BpPeMsA H3MEPEHHS 3THX MOJUTIOTAHTOB HEOOXOAMMBI BCIEACTBHE HX
KpaiHe BBICOKOH TOKCHYHOCTH. OQMH rpaMM MOJHXJIOPHPOBAHHBIX OH-
¢dennnos (ITXB) (auMokcHH u Ap.) AenaeT HEMPUrOAHBIM AJiA XKHU3HH 00b-
eM BoAbl 0Kkosio 1 MiH. ky6. M. Lllupoko ussectHslii JJIT npuHaaNeXUT K
TOMY Xe€ Kiaccy 3arpasHuteneil. O6a knacca, IIXb u JJIT, oTHocaTes K
XJIODOPTaHHYECKHM COeIHHEHHAM. OHH OTIMYAIOTCA NONrod NPOAOIIKH-
TeJIbHOCTBIO HAXO0XKJACHHA B OKpYXKalolleil cpesie, nepeaaloTcs 1o Mulle-
BBIM LIETISAIM, HAKATUIMBAACh B OTAENbHBIX MX 3BEHbSX, U, B YACTHOCTH, 00-
NIaJaloT CNOCOGHOCTRIO MOAABNATh HMMYHHBIE CHCTEMbI OpraHu3Ma.

I'nobanbHas kapTUHa reorpaguyeckoro pacnpeneneHus 3arps3HeHHs
BO/Ibl OPraHHYECKHMY MHUKPO3arpA3HUTENAMH NMOKa He AcHa. MOXHO cka-
3aTh, UTO OHH TOYTH BE3JECYILH, ¢ 6olee BBICOKOH KOHLEHTpaUed B HH-
JyCTpHAJIbHBIX paHOHaX M B CEJIbCKHX 00MacTAX ¢ HEKOHTPOJIHPYEMbIM
ynorpebJeHHEeM MeCTULIMAOB.

CtpemiieHHEe HEKOTOPbIX CTPaH K SKOHOMHYECKOMY Pa3BUTHIO OO0
LCHOM MPHUBOAUT K YXY/IUEHHIO COCTOSHMA OKpY’Kalolueil cpelbl, B TOM
YHCJ/I€ K CHW)KEHHIO KavyecTBa BOAbL. MBI y)ke yKa3bBaJld, YTO XHMHYe-
CKHe M (pU3HUECKHE CBOHCTBA BOJbI CYIIECTBYIOT B NMPHPOJE HE3ABUCHMO
oT obluecTBa, Toraa Kak CTaHAApThl Ka4yecTBa BOABI YCTaHABJIMBAIOTCA
MPaBHTENLCTBAMH C YUYETOM COLHAJIbHO-3KOHOMHYECKHX, TEeXHOJOrHYe-
CKHX, €CTECTBEHHbBIX, KYJILTYpHbIX H JAPYrHX acnekToB. Bo MHOrux ctpa-
HaxX CTaHJapTbl Ka4ecTBa BO/JbI OCHOBaHbl Ha PEKOMEHIALMAX MEXKIYHa-
POAHBLIX OpraHH3auui, HanpHMep, Ha CTaHaapTax, pa3paboranHbix BO3.

CTaHnapTel KayecTBa BObI pa3/iHualOTCA B 3aBUCHMOCTH OT LieJIei Hc-
MoJIb30BaHHUA BOJBI: MMTHEBOH BOJBI, BOAbI Ui JOMAILHEro XO3sHCTBa,
pbIOHOro XO034HCTBa, peKpealMH, OPOLICHHSA, NMPOMBILIEHHOCTH M TIp.
EcTtecTBeHHO, uTO TpeOOBaHHUs K MUTLEBOH BOJE U BOJAE M1l phIOHOrO XO-
39HCTBa HaMBbICLIKE, U1 PbIOHOrO XO34HCTBa Jaxke BhIllE, MOTOMY YTO
nuTbeBas Bojia MoXkeT 6biTh 06paboTaHa nocie ee 3ab6opa U3 HCTOYHHKA.

Cranpaprtbl KayecTBa BOAbl — Ba)KHbIH HMHCTPYMEHT YMNpaBJIEHHA CO-
CTOSHHEM OKpYyXatoiuei cpeasl. Ilpeanpuarus mMoryT naatuth wTpadel,
ec/ii cOpocbl BOJbI HE COOTBETCTBYIOT CTAaHAApTaM, WJIH HAJIOTH, Mpo-
NOPLIMOHAJIbHBIE CTEMEHH BKJIaZia B 3arpA3HEHUE BOJBI. OTH MEPBI TOMO-
raioT B pelleHud npobieM kayecTBa BOAbI B Pa3BUTHIX cTpaHax. OnHako
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no pany pasHooOpa3HbiX NpHYKH (HexocTaTok HeobxoamMmoro obopyno-
BaHUs A UBMEPEHMH, OTCYTCTBHE MJIH HECOOJIIOCHHE COOTBETCTBYIO-
IMMX 3aKOHOB M 1p.) OHU HE ACHCTBEHHDbI B OOJIBLIMHCTBE pa3BUBAIOLIHX-~
Cs CTPaH H CTPaH C NEPeXOAHON 3KOHOMHKOM.

3ananHeie cTpaHbl AOOWIHCH 3HAYMTEIBHBIX YCIEXOB B YMpaBICHHUH
TOYEYHBIMM HCTOYHMKAMH 3arps3HEHUs, XOTA W B ITHX CTpaHax ecTh
GonpLIMe BO3MOXKHOCTH ANA yNy4llleHHs KadecTBa Boabl. B ObicTpo pas-
BHBAIOIMXCA CTpaHaxX, TakuxX kak bpazwnus, Kuraii, Ungus, Mekcuka,
Hnnonesus, Taunana, Manaiisus u ap., Bcneacteue $pakTHUECKH HEBbI-
COKOH TPHOPHTETHOCTH NpOOJieM 3KONOTHMH KayeCTBO NMPHPOAHBIX BOJ
YXyALIAeTcs, a BO MHOTHX CITyvasX, KOrja cleayloT IpaBuly “3arpasHiii
ceroiHi, ounai 3aBTpa”, OHO NOMPOCTY YyXkacatoliee. B atoii kareropun
CTpaH JIMIIb HEMHOTHE UMEIOT 3P EeKTHBHYIO CHCTEMY 3aKOHOB, MPAaBUI
U CTPYKTYp, OOecreqHBaoINX X BbINoNHeHue. [Ipuxoaurcs npusHaTh,
yto Poccus 6irke k 310l nocnenHel KaTeropuu.

Hapsany ¢ “oObiuHBIM” 3arps3HEHHEM BOJbl, YBEIMYHMBACTCH YHCIIO
CllyyaeB KaTacTpoUUECKUX CHTyaluii, KOrja BCJIEJCTBHE TEXHOJNOrHYe-
CKOH aBapuM B peKy, 03€pO WM MOJ3EMHbIE€ BOJbI MONaAAET 3HAUYUTENb-
HbI# 060bEM BBICOKOTOKCHYHBIX BOJ, HAHOCAIUMX CEpPbe3HBIH U JONroBpe-
MeHHbIH ymep6. Takue katacTpods! ciryualoTes ¥ Ha pekax Poccum.

Hlrpadsl, Hanoru u apyrue mMepsl 3JKOHOMHUYECKOrO XapakTepa Majo
YCHEWHBI MPH YNPaBACHUH PACCeIHHBIM 3arpsa3HeHHeM. B takux cnyuasax
HeoOXonuMo 0OpaTHTh BHHMaHHE Ha TEXHOJIOTHIO CeJIbCKOXO3AHCTBEH-
HBIX paboT, TAKHX KaK BCMAIlKa, BHECEHHE MHHEPAJIbHbIX U OpraHuue-
CKHX ynoOpeHui, MeToAbl OpOolIeHHs U T.A. YTNpaBleHHe HeKaHAIU30-
BaHHBIMH CTOKaMHM CEJIbCKHX IOCEJICHHH M MalblX rOPOAOB TaKXKe OTHO-
CHTCS K 3TOH KaTeropuu.

VnpasieHHe Ka4yecTBOM BOJbI Ha YPOBHE pedHoro (o3epHoro) Gacceii-
Ha WIM ruaporeojoruyeckoit popmauuu — 4pe3BbluaifHO crnoxHas 3afa4ya
CHCTEMHOIO XapakTepa, KOTopas [O/DKHa OCYLICCTBIATbCA KaK 4acTh
CTPaTerM¥ COLMATILHOTO, 3KOHOMHYECKOTO M 3KOJOrHMYECKOro pa3BUTHA
6acceiina. Toraa B Heil JOJDKHO HAMTHCH MECTO Ul YNIPaBJIEHUA KaK TO-
YeyHbIM, TaK H PacCEsHHBbIM 3arpA3HEHHEM, PaBHO KaK U IS pelleHHs
KOHKPETHBIX rpobyieM kauecTBa BOJbI, NMpUBeAEHHBIX B Tabnuue 10 u 06-
CY>KIaBIIHXCS BBILIE.
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VI.2.5. Jeduyum u oezpaoayus 600 cywu

Kak Buaum, Boga — BakHe#uumit areHT U ¢akrop 3kocdepsl. OHa npu-
CYTCTBYET MPAaKTHYECKH BO BCEX BAXHEHLIMX NMpobiemMax reodKonoru v
YacTO UrpacT B HUX ONpeaenaoillyio poiab. Boga — ¥ BakHeHwMiH npu-
POAHBIH pecypc 00LEMHUPOBOro 3HaUYeHHS, OTJIMYAIOLIMiiCA, OAHAKO, J10-
KaJIBbHOCTBIO €r0 MCNONb30BaHus. BomHble nMpobGiaeMbl Hepa3peIBHO BILIE-
TEHbl B KOHTEKCT MHOTHX MPHPOAHBIX W 00ECTBEHHBIX MPOLIECCOB.

B Mupe cyliecTByeT MHOro o6nacreii ¢ 1oKajJbHbIM A€)ULIMTOM BOJBI.
K HUM oTHOCATCH TakoKe MHOrHe TeppuTopuH Poccun, B oco6eHHOCTH ee
eBponelckol vyacth W Ypana. Pasmepnl BonoaepUUMTHBIX TEPPHTOPHIA
OynyT yBenuuuBaTbcs, a riyOMHa nedHUMTa yCHWIMBaThCs, 4TO Oynmer
BaKHEHIIUM (AKTOPOM COLIHAIbHO-IKOHOMHYECKOH H MOJUTHYECKOH He-
YCTOWYHMBOCTH KaK BHYTPH CTpaH, TaK U B OTHOLUCHHAX MEKIY CTPaHaMH.
VBenuueHHe NOCTYMHBIX BOAHBIX PECYPCOB MOCPEACTBOM FHAPOTEXHHYE-
CKHX TMPOEKTOB NPHHOCHT HE TONBLKO OJKHWAAEMblE BBITOJbl, HO U 3HA4H-
TeNIbHbIM, Tpexae Bcero reoskonoruyeckuit ymep6. Ilo-Buaumomy,
yuep6 oT HeonpeaeseHHOCTH NOCAEACTBHH NPH 3HAYMTENBHBIX MacLITa-
6ax ruApoMenHOpaTHBHBIX MpeoOpa3oBaHWi MpEBBIILAET OXHIAAEMble
BBIFO/JbI, YTO CTaBHUT MpeJesn HCMOJIb30BaHHIO BOAHBIX PECYPCOB 3HAYH-
TENbHO paHblIe UX HCUEPNAHUS.

Bo mHorux mecrax mupa u Poccun orMedaercs ObicTpoe yXynlieHHe
COCTOSIHUSI BOOHBIX 0OOBEKTOB, BILUIOTh A0 KaTacTpoduyeckoro. Bonpockl
Ka4eCTBa BOJAbI CTO/b XK€ BIUIETEHbI B €AMHYIO TKAHb MHOTMX MPHPOJHBIX
¥ OOLIECTBEHHBIX MPOLIECCOB, KaK M BOMPOCHI BOAHBIX pecypcoB. MHorue
JIOKallbHbIE KPHU3UChI KAUYECTBA BOAbI MEPEXOAAT B KaTaCTpodbl, 3aTparu-
BalOLliMe BaXKHbIE PErHOHAIIBHBIE BOMPOCHI, Ka3aioch Obl HaNpiMyIO He
CBSI3aHHBIE C BOJHBIMHU MpobieMaMHu.

Hapacranue nedguuura BOOHBIX PeCYpcOB W Mporpeccupylouee yxya-
LIEHHE MX KayecTBa OOBEAHMHAOTCH MoJA OOLIMM MOHATHEM AErpanaldH
npupoaHsix Boa. B Poccun npobnema coxpaHeHus YHMCTOH BOABI mepe-
pocia B 00LIErocy1apCTBEHHYO, YUHTbIBaA MacluTabbl KOJIMUECTBEHHOTO
W Ka4YeCTBEHHOrO HCTOLICHHA NPUPOAHBIX BOJ; NMPHPOIHLIE BOABI OKa3a-
nauck B Poccuu HaubGonee noABEP>KEHHbIMU AerpajalHH, Tak KaK OHH
CITyXKaT KOJUIEKTOPaMH 3arpsi3HEHHH U3 BCEX APYTHX Cpell U B CBA3U CO
cneurnuKoi pacnoNoKEHHs OCHOBHBIX 3arpA3HAIOLMX NPOMBILLIEHHBIX
M CENbCKOXO03SIACTBEHHBIX KOMIUIEKCOB B BEPXOBLAX M CPEJHEM TEUCHHH
OCHOBHbIX pek Poccuiickoii ®enepauyu. Macwrabel ¥ TeMnbl Aerpana-
MU NPUpPOAHBIX BoA Poccuu HaMHOro Bblllle, YEM APYIHX MNPUPOAHBIX
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cped U TpeOyIOT PElINTENIbHBIX ACHCTBUI uepes crelMalibHble LEJIeBbIie
NporpaMMmBl.
Cronb e TPEeBOXHBI CBEACHHUS O JerpajaluH NMPUPOJHbIX BOA CYLUH
BO MHOT'HX JIPyIHX CTpaHaX, XOTA MOJIHON MHPOBOI KapTHHBI 1OKa €111€ HET.
H3BecTHO, 4TO pa3pyllieHHe CIIOXKHBIX CHCTEM MPOUCXOIMT MO caboMy
3BeHy. IMeIOTCA cepbe3Hble OCHOBaHHS NMPEANOoNararhb, YTO BOAbI CYLUH U
€CThb TaKoe c1aboe 3BEHO B KPU3HCE COCTOAHUSA KOChephl.

VI1.3. Mupoeoii okean. Bhuanue oeamenvnocmu uenosexa
VI.3.1. Ocnognbie 2eoakonozuyeckue 0CoObeHHOCmU 0KeaHo8 U Mopeu

I'naBHas oco6eHHOCTh MHPOBOro OkKeaHa — €ro OrpoMHble, TNOJAaR-
nsorue pazmepsl. LHupoko u3BecTHO U30UTOE, HO TEM HE MEHEE BEpHOE
3aMevyaHue O TOM, YTO Hallla MfaHeTa J0JKHA Obl Ha3bIBaThCA HE 3eMUld, a
OxeaHn. B camom nene, MupoBoit okeaH 3aHuMaeT 361 MIIH. KB. KM, WK
71 % Bce#t noBepxHOCTH TUIaHeTsl. BaxkHeliee riobanbHoe cieacTBHe
TaKOro COOTHOLIEHHUS CYILIH U MOpPS - B €r0 BIIMSHHH HA BOAHbBIH H TEIUIO-
Boit Oananc 3emnu. Oxono 10 % cosnHeuHOW paaHaUHH, MOTNIOIIEHHOMN
NOBEPXHOCTBIO OKEaHa, pacXolyeTcs Ha HarpeBaHde BOJbl M TypOyneHT-
HbIH OOMEH TEMJIOM MEXKIY MOBEPXHOCTHBIMH CIIOSMH BOJBI U HHXKHHMH
CloAMH aTMochepsl, ocTalibHbIe ke 90 % 3aTpauuBarOTCA Ha UCTApEHHeE.
Takum oOpa3oM, McnapeHHe C MOBEPXHOCTH OKeaHa SBJISETCH KaK riiae-
HBIM UCTOYHHMKOM BOJibl B INI00AIbHOM FHAPOJIOTHYECKOM LMKJE, TaK U,
BCJIEICTBHE BBICOKOH CKPBITO# TEI/IOThl MCMAPEHUS BOAbI, BAXXHBIM KOM-
MIOHEHTOM rJI06aIbHOTO TemIoBoro Hanamca.

Macca okeana cocrabnser 94% Maccol ruapocdepsl. MUpOBO#i OkeaH —
Ba)KHEHLIMI peryyisiTop NOTOKOB B I1100a1bHOM MHAPONIOrHYECKOM LMKJIIE:
ero oObeM BEJIMK MO CpaBHEHHUIO ¢ 060 cocTaBnsolueii LMKIa, cpe-
HAS TIPOJOJDKMTENIBHOCTL OOMeHa BOAbI B OKeaHe BeCbMa 3HAUYMTENbHa,
cocranss 3000 ner.

TToBepxHocTHas 30Ha okeaHa (rny6uHoii 0-200 M) oGnamaer BecbMa
3HaYMTENBHOM TEIIOEMKOCTbIO U Haubosblueil cpeau reocdep TEIOBOH
uHepuueil. OHa HrpaeT Ba)KHEHLIYIO poib B (OPMHPOBAHWUM TEKYLIETO
KJIMMaTa IJIaHEeThbl, ero MPOCTPAHCTBEHHOTO pacnpeesieHHs U U3MEHUYU-
BOCTH BO BpeMeHU. Bo3zeiicTeue BeTpa Ha BEpXHHMH Cl10i BOABI OTpele-
JIIET OCHOBHBIE YEPTbl OKEAHUYECKOH LIMPKYJISLIMK B MOBEPXHOCTHOM 30-
He. I{upkynsauus okeaHa obecneuuBaeT rinobaibHOe nepepacnpencieHue
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JHEPrHMHM H3 OSKBAaTOPHAIBHBIX 30H K mnontocaM. [loBepXHOCTHad 30Ha
OK€aHa — Ba)KHEWIUWH KOMMOHEHT KIMMAaTH4YeCKOW CHCTEeMBI, MPHHH-
MalouMii aKTUBHOE y4yacTHe B (JOPMHUPOBAHHHM CPEIHEro rof0BOro K-
Mara, ero H3MeHEeHH# OT roja K roay, a Talkke M ero konebaHHit B Mac-
wirabe ecsSTUIETHH | CTOJICTHH.

BHeluHHE BO3JCHCTBHS Ha OKEaH OCYUIECTBISAIOTCA MOYTH HUCKIIOYH-
TeJIbHO TIOCPEICTBOM BO3/ICHCTBHA Ha Hero atMocdepsl, Garogaps noTokam
Terula, PECHOM BOZBI M KOJMMYECTBA JIBIKEHHS Y MOBEPXHOCTH OKeaHa. Ta-
KUM 06pa3oMm, 3BOJIIOLUS KJIMMaTa U 3BOJIIOLMS OKEaHa B3aMMOCBSA3aHbI.

I'my6okue 30HBI OKkeaHa B ropa3Zio MEHbILUEH CTEeNeHH, YeM MOBEPXHO-
CTHBIE 30HBI, MTOJYHHSAIOTCA 3aKOHY reorpaduueckoil 30HaJILHOCTH, a ya-
i€ ¥ BOBCE He MOAYMHAIOTCA. OCHOBHBIE NTyOHWHHBIE W NPHAOHHBIE I1O-
TOKH BOAbI GOPMHPYIOTCS B MOJAPHBIX 00ACTAX W HAlpaBieHbl BHA4aJie
K MPOTHUBOMOJIOXKHBIM MojitocaM (puc. 15). bonbiuee uiaM MeHblee HX
y4YacTHe B MPUPOIHBIX MPOLIECCaX y MOBEPXHOCTH OKeaHa M W3MEHEHHE
CTEMEHH 3TOr0 YYacTHA — BakKHeHIIMiHl (akTop H3MEHEHHS OCHOBHBIX
yepT 3Kkocdepsl.

I'nmy6unnas (rny6uno# 20004000 m) u npunoHHas (riy6xe 4000 m)
30HBI MHpoBOro okeaHa coctaeisioT 64% Bcero ero oosema. Temnepa-
Typa BOAbl B 3THX 30Hax oT 3°C u meHee. CpenHas TeMmeparypa Bceit
maccel MupoBoro okeasa Bcero JiMipb okosio 4°C Gnaroaaps XOJOJHBIM
rny6HHHOH M npuOHHOH Tomue. BepTHkanbHas UMPKYJIALUKMS OKeaHHYe-
CKHX BOJI TOJ BIMSAHHEM Pa3HOCTH IUIOTHOCTH BOZAbI BCJEACTBHE PasiiH-
4pii B ee TeMIlEpaType U COJICHOCTH BBI3bIBAET MEpEMELIeHHe BOA C MO-
BEPXHOCTH B I'TyOUHHBIE CJIOH, II€ OHAa MOXKET OKa3aThCs U30JIMPOBaHHOM
oT aTMOchepHBIX BO3AEHCTBHH, COXpaHAs TEM03anac B TeYeHHe ThiCAUe-
netuit u 6osnee. BoicBo6oxaeHHE WiH, HAOOOPOT, HAKOIUIEHHE TAKOTO Te-
Mns03anaca MOXKET OKa3aTbCs PELIAIOLIMM B IOJITOBPEMEHHBIX U3MEHEHH-
AX KJIMMara.

Huskas temneparypa MHpOBOro okeaHa M €ro OrpoOMHas TerUIOBas
MHEPLIMS MrpaloT BaxkHeHIIyo naneoreorpaduueckyio posns. ['nyGunHbie
C/IOH 3TO HE TOJILKO IOJIFOCPOUHBIH TEMIOPEryNsaTop CHCTEMBI 3eMII.
VYceunenne win ocnabneHue temnoobMeHa MEXAY INTyOHHHBIMH CHOSMH
OKeaHa M ero NMoBEPXHOCTHIO Urpaer, Mo-BUAWMOMY, PELIAIOLLYIO POJb B
rinybOKHX M RONTrOCPOYHBIX NMpeoOpa3oBaHUAX KIMMaTa 3eMIM M, COOT-
BETCTBEHHO, B U3MEHEHHAX ee saHamadToB. IIpu 3TOM M3MeHeHUs Ter-
noobMeHa riryOGHHHBIX MacC OKeaHa C MOBEPXHOCTHBIMH, a TaKXKe M pac-
npeneieHre MOBEPXHOCTHBIX TE€UEHHH MOTYT U3MEHATHCS B TEUEHHE Je-
CATKOB JIET, TO €CTh YPE3BBIYAIHO ObICTPO, NMPHHMMasd BO BHUMaHHE pas-
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Puc. 15. OcHoBHbIE ITyGuHHbIE TeueHU MUpoBoOro okeaHa

Mepel MupoBoro okeaHa (puc. 16), 4To MOXET NMPHUBECTH K CTOJIb JKe Obl-
CTPOMY M3MEHEHHIO NPHPOAHOH 06CTAaHOBKH.

MupoBoii OKeaH 3TO TAaKKE€ W OTPOMHBIH aKKYMYJIATOpP BELIECTB, CO-
Aepalluii MX B PacTBOPEHHOM BHIE B KOJNHuecTBe okono 50-10"° .
(Hanomnum, 4TO CpeaHsas KOHUEHTPaUUs pacTBOPEHHbIX BELUESCTB B MOp-
CKO#i BoZie, MJIU ee COJIEHOCTh, — 35 r/n.) ConeHOCTh BOABI H3MEHSAETCH B
MPOCTPAHCTBE, HO €€ XHUMHYecKuii coctaB (B %% OT uenoro) ocraercs
NOCTOSHHBIM. ExxeroaHbiii npuTok coneit B OkeaH NpMMEPHO Ha CeMb M10-
pankos (B 107 pas) MeHblue HX COAEPKaHUA B OKeaHE. ITO 06CTOATENBCT-
BO HWrpaeT 3HAYMTENbHYIO pOjb B CTaOMIM3aLUMH OGHOreOXMMHYECKHX
LMKJIOB H 3Kocdepbl B LIETOM.

OxkeaH cofepxuT okosio 4-10'% T yriepona B pacTBope, B BUAE B3BECei
U B xuBbIX ¢opmax. Ha cyuue, B )xuBbIX opraHH3Max, no4eax M pacmna-
JlaloleMcs  OpraHHYeCKOM BELUECTBE, yriepojga npumMepHo B 20 pa3
meHblue. PU3HKO-XMMHUYECKHE YC/IOBHS B OKEaHE M B3aUMOJAEHCTBHE C
HHMH MOPCKOH OHOTBI NpeoTnpeseNsAIoT peakLMi0 OKeaHa Ha H3MEHEHHE
KOHLIEHTPaLUHU YIJIEKHCIOro ra3a B atMocdepe. Yriekucablid ras U3 ar-
Mocdepbl pacTBOPAETCS B BOAE WM MOTJIOUAETCS U3 HEE NJIAHKTOHOM B
npouecce obOpa3oBaHus NepBUHHON TMpoaykuuH (¢porocHHTE3a). IDTOT
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PacnonoxeHxue nonspHoro cpoHTa B CeBepHoit ATnaHTuke

20

PacnonoxeHue nonapHoro poHTa B CesepHoi ATnaHTHke

P fpanvLbl neaa 3 13000 - 11 000 net Ha3an
20 000 - 16 000 neT Ha3ag e 4 11 000 - 10 000 net Ha3ap
2 16 000 - 13 000 ner Hasag

Puc. 16. H3MeHeHns B pacnoiokeHMH (pOHTa XONOAHBIX Boj B CeBepHOM
ATnaHTtuke

NpOLIECC HYKAAETCA B COMHEYHOM CBETE, YITIEKHCIIOM rase B BOAC M pac-
TBOPEHHBIX GHOTreHHBIX BElIECTBAX (COeAMHEHHUAX a30Ta, hocdopa u Apy-
FMX XHMHYECKHX 3/1€MEHTOB). JIMMUTHpYIOWNM (akTOpoM OGBIUHO Obi-
BaIOT OMOreHHbIE BELLECTBA.

[TepBuyHas NpoAyKLUHMA 0OpasyeTcs B BEPXHHX, XOPOLIO OCBELICHHBIX
CJI0SIX BOJbI, Ky/ia OMOreHbl MOCTYNAOT HWIH M3 IJIAaHKTOHA, OTMHpaloLIe-
ro Ha Tex ke riuybuHax, Wik e ¢ cylu U atMocdepsl. IIpy orMHpaHuH
TIAHKTOHA COAeprKalllie Yriepos OCTATKH OIMYCKAlOTCS B XOJOAHbIE IITy-
GMHHBIE CJIOM OKeaHa W Ha JHO. B KOHLie KOHLIOB 3TOT YIJIEPOJ HA 3HAYH-
TeNbHOM ryOHHe nmpeBpaliaeTcs 6akTepUsMH B paCTBOPHMYIO HEOPraHH-
yecKylo GopMy, a MaJlas €ro 4acTb OTJaraeTcs B BUAE JOHHBIX OCAKOB.

DTOT MpoLEcC, HHOrAa Ha3biBaeMBblil “OHonornueckuit Hacoc”, 4pes-
BBIYAMHO CJIOXKeH. Bronoruyeckuit Hacoc YMEHbIAET KOHLUEHTPALHIO YT-
JIEKHCJIOTO ra3a B BEPXHEM CJI0€ OKeaHa, a Taloke U B atMocdepe, U yBe-
AUYMBaeT oblee coAepxaHHe yriiepoaa B rTyOMHHOH M MPHIOHHOM 30-
Hax OKeaHa. BHOreoXMMHUYECKHE MPOLECChl, CBA3aHHBIE C MOIJIOLICHHEM
YIJIEKUCIIOrO ra3a, MPOUCXOAAT MPENMYIIECTBEHHO B MOBEPXHOCTHOM 30He
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OKeaHa, TOrja Kak NTyOMHHas ¥ MPUAOHHAs 30HBI MIPAIOT BaKHEHIIYIO
PONb B JOJIrOCPOYHOM akKyMyJisinuu yrnepona. [Ipoiiecc MHTEHCHBHO M3y-
YaeTcs B HACTOSILLEE BPEMS, HO TIOKA BCE )K€ MOHAT HEAOCTATOUHO.

VI 3.2. [Jleamenvrocme uenosexa,
GAUSIOWASL HA COCMOSAHUE OKeaH08 U Mopel

JleATeNbHOCTD YeNIOBEKA, BBI3BIBAIOLIAA M3MEHEHHE II06ANbHOrO K-
MaTa, JOJDKHA BIIMATH KaK Ha COCTOSIHHE OKEaHHWYECKOro 3B€Ha I'MApo-
cdepbl, TaK H Ha €ro B3aUMOCBA3H ¢ ApyruMu reocepamu. Oanako, 6na-
rofaps oueHb OONbLIOH KOHCEPBAaTUBHOCTH MHpPOBOro OkeaHa, MOXHO
HaJesTbCs, YTO €ro aHTPOMIOreHHbIC U3MEHEHHS OCTaHYTCS HE3HAuUTeb-
HBIMM B TEY€HHE BCEro MepHoja nepexofa K COCTOAHHIO YCTOHYWBOro
pa3BuTHs. Jta o01as, B UEJIOM ONTHMUCTHYECKAasA OLEHKAa HE UCKIIOYaeT
KaTacTpodUUECKHUX aHTPOMOTeHHBIX CHTYalUi Ha OTAEbHBIX aKBaTOpPH-
SIX WIH Kacaloumxcs cneuuduyeckux BOMpoCoB.

Xo3sHcTBeHHas AeATENbHOCTD YenoBeka B MUpoOBOM okeaHe pa3HO00-
pazHa. OCHOBHas YacTb IPOMO3AKHMX IPy30B, BKIIOYas HeQTh, NEPEBO3UT-
cs MopeM. MuUpOBOii OKeaH — MCTOYHHMK PBIOHBIX W ApYruX Guonoruue-
CKHX pecypcoB. JTO TaKKe U HCTOUYHHK MMHEPATBbHOTO ChIpbi, MOKa elle
MaJ1o Hcronb3yeMbiii. OkeaH Takke NMoriouaeT 1 npeobpasyeT NpOAyKThI
JeATeNbHOCTH venoBeka. [Io Mepe pocTa aHTpONOreHHoro JaBJieHHs 3Ta
nocieaHas GyHKUHA CTAHOBUTCS Bee Gostee BaXKHOM.

OCHOBHY!0 4acTh OK€aHa, YAAICHHYIO OT 6eperoB, 4acTO CpaBHHUBAIOT
¢ myctelHed. Y JeHCTBUTENBHO, BETMMUHA NEPBHYHON NPOMYKUHH B OT-
KPBITOM OKeaHe Ha MOpAAOK MEHbILE, YeM Ha MHOTHX NPUOPEKHBIX aKBa-
topusx. IlepsuuHas GHonoruyeckas npoaykuus Ha riyoude 100 M B oc-
HOBHOH yacTH MHUpOBOro okeaHa HaXOINMTCHA B OCHOBHOM B Mpejeiax oT
15 1o 60 r C M™rox’, Torna Kak BCTPEYAIOTCH MATHA BHICOKOM MEpBHY-
Ho# npoaykuun (200 no 500 r C M rom™).

Kak npaeruno, yem 6nmke k nobepexxpam, TeM Gonblie aHTPONOreHHas
Harpy3ka. BHyTpeHHHe MOps M 3aluBbl OTIM4alOTCA Oonblueit aHTpono-
FeHHOH Harpy3KOi MO CPaBHEHHUIO C OTKPBITHIM OKCAHOM, MPHYEM 4HeM
Gonple cTeneHb 3aKpPbITOCTH BOJOEMA, TO €CTh Y€M MEHbLIE BOAOOOMEH
C OK€aHOM, TeM, TpPH MPOYMX PaBHBIX YCJIOBUAX, Bbiille Harpyska. Hako-
Hell, MpUOpeXKHbIe 30HBI OTIIMYAIOTCS HAHBBICLIMM aHTPONOTeHHbIM JaB-
NEeHHeM BCIEACTBME AaKTUBHOrO pHIOOJIOBCTBA ¢ nepepaboTkoi ysoBa,
(yHKUHOHHPOBAHUA KPYIMHBIX W MEIKHX MOPTOBBIX COOPY)KEHHH, MOBbI-
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LIEHHOHN TUIOTHOCTH CYJOXOJCTBA, TPAHCNOPTHBIX CBA3eH C BHYTPHKOH-
TUHEHTANbHBIMUM paifOHaMH, Pa3BUTON NMPOMBILIIEHHOCTH U SHEPreTUKH
324acTyIO Ha MPUBO3HOM ChIPb€ H, HAKOHELl, MHOTOUHCIIEHHOTO H OBICTPO
pacTylero HaceleHUs.

[IpuopureTbl B peLIEHHH Pa3IHUHBIX MOPCKHX F€03KONOrHYECKHUX BO-
NPOCOB OMPEAEAIOTCA, KAK NPaBHJIO, B 3aBHCHMOCTH OT CTENEHH aHTpO-
MOT€HHOTo JaBjieHHs. [103TOMy ClOXHOCTb Npo6sieM W MHTEHCHUBHOCTB
re0dKOJIOTHYECKHX MPOLIECCOB, B LIEJIOM, YBEIWYMBAETCA MO Hampasie-
HHIO OT OTKPBHITOro okeaHa (Mops) k noGepexxbam.

PaccMOTpUM OCHOBHbIE BHIbI AEATENLHOCTH YEIOBEKA, BIHAIOLIHE Ha
COCTOSTHHUE MOPEH.

Heamenvnocms 6 baccetinax pex, npusooAWaA K UsMEHEHUAM 2UOPONO-
2uyecko20 pesicuma mopetl. JleaTenbHOCTb 4esnoBeka B OacceiiHax pek
(paciumpeHue MJoWAnH NalHHU, CTPOHUTEILCTBO OPOCHTENIBHBIX CHCTEM,
BIpyOKa jiecoB, NpUMeHeHue yAoOpeHuii H NeCTULUMIOB, pa3HooOpa3Hoe
CTPOMTENBLCTBO M JAP.) BIUAET HAa T'MAPONOrHYECKUI PEKHM peK, a yepes
HEro W Ha PEKUM MOpEH, B 0COOEHHOCTH 3aMKHYTHIX.

B Hauane XX Beka, BciieACTBHE, IIaBHbIM 00pa3oM, pacLIHPEHHs 3eM-
JeJenus, aHTPONOreHHas JOs TMOTOKa HAHOCOB C CylIHM B Mope Obuia
Honblie eCTeCTBEHHOH, B r1106albHOM MJIH KOHTHHEHTAIBHOM MacluTabe.
B HacTosee BpeMs MIOTHHBI HAa peKaXx H MPPHUTallHOHHBIE CUCTEMBI, MO~
CTPOEHHBIE NPEUMYILECTBEHHO BO BTOPOH NOJIOBHHE 3TOr0 CTOJIETHA, Ne-
PEXBaTHIBAIOT M 3HAYUTESIBHO CHHKAIOT CTOK HAaHOCOB H aJcopOMpoBaH-
HBIX Ha HUX GHOreHHBIX BELLECTB, B 0COOEHHOCTH COeAMHEHHH docdopa.

AHTPOMNOreHHbIH MOTOK pacTBOPEHHbIX B BoAe OMOreHOB € Cyulin B
npubpesxHble 30HbI MOpEH paBeH, a HHOFAa W HaMHOro Gosblie ecTecT-
BEHHOro MOTOKa. DTO OLHO W3 MpOSBIEHHI WHTeHCH(UKALWH r1o6aib-
HOro 6MOreoXHMHYECKOTO LIMKJIa GHOrEHHbIX IEMEHTOB.

Peuno#t ctok B MOps Takke, B LIEJIOM, HECKOJIbKO HHXKE BCJICACTBHE
YBEJIUYMBLUMXCA 3aTpaT BOAbI Ha WCMapeHue, riaBHbiM 0Opa3oM, M3-3a
pa3BHBaiowierocs opowieHus. CHHXKEHHE CTOKAa peK MPHBOAWT K POCTY
COIEHOCTH MOPCKHX BOJ, B 3aMKHYTBIX MOpPSX M 3a/lUBax, Takux kak Yep-
Hoe ¥ A3oBckoe Mops Wi 3atue CaH-®paHuucko.

Hcnonv3zosanue 3emenv 6 Gepezogoit nonoce. Uem 6nmxe K rpaHuue
pasaena Mexxay BOJAOH okeaHa W cyluei, TeM o6bI4HO Gonblue MIOTHOCTh
MCIOJIL30BAaHUS 3€MJIH, W, COOTBETCTBEHHO, Bblllle JEerpajauus 3eMelb
Geperosoii nonockl. B 3T0i Mosoce ocTpee BCEro TakKe U KOHKYPEHLMA B
MCIOJIb30BaHMH 3EMJIM MEXKAY >KHJIbIMH KBapTajlaMH, TIOPTOBLIMU H TMPO-
MBILIUIEHHBIMH COOpYXeHUsAMH. ['naBHas obsacTh 3arpsA3HEHUs — MOPTHI,
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KyZa 3arpsA3HeHHas BO/a MOMAJaeT C CyAOB, CTEKAET ¢ FOPOACKUX TEPPH-
TOPHIA, KaK >KWIBIX, TAK H MPOMBILIEHHbIX, IOCTYNaeT BMECTE C HaHOCa-
MH pek. 3auacTyl0O aKBaTOPHUH MOPTOB XYXE MPOMBIBAIOTCS TEYCHHAMH,
e U CO34aeTcs yCToH4MBas 30Ha 3arpsA3HEHHA.

Pexpeauus — cepbe3HelIINii KOHKYPEHT B UCTIONb30BAHMM 3eMellb Oe-
peroBoii nmonocsl. Mopckue nobepexes — OCHOBHOE MECTO OT/bIXa, MPH-
BJIEKAIOILIEE OKOJIO MOJIOBHHBI BCEX pPeKpeaHTOB MHpa, U k 2025 r. mpo-
rHO3UpyeTcs UX yBenuueHuwe Bapoe. Tonbko nobepexns CpeanseMHOro
MOps exeroaHo nocewmarot cebiie 110 Max. Typucros. Ilputok mMace ot-
IBIXaoLMX B 6eperoByro Mojaocy HeH30exHO BhI3bIBAET €€ 3arpsA3HeHHe H
JErpajalMio, €CJIH TOMBbKO He MPHHHUMAIOTCA CrieluaibHble Mepbl. Jis
yAOBICTBOPUTENBHOrO pELIEHHs NPoGNeMBl KCNONB30BaHUA Oeperoroii
NoJIoCHl HEOOXOAUM MHTErPHPOBAHHBIN MOAXOA K MJIAaHHPOBAHHUIO €€ pa3-
BUTHA, YUUTHIBAIOLIHIA BCE OCHOBHBIE aCEKThI NPOGIeMbl.

Cépoc 8 mope 3azpasnennbix 600 nobepexcoa. Kak U B cnydae Box cy-
LM, CYLIECTBYIOT [JBa OCHOBHBIX MEXaHM3Ma 3arpA3HeHHs BOJ: TOYEHHOE
4 paccesHHoe. OCHOBHbIE 3arpA3HHUTENH: MATOTEHHBIE MHKPOOPraHU3MBI,
OpraHH4YecKHe BELIECTBA, COEAHMHEHHS GHOTEHHBIX 3JIEMEHTOB, CHHTETH-
YECKUE OpraHMYEeCKME BELNECTBa, TAXKENble MEeTalibi, HehTENPOIYKTHI,
3arpA3HEHHbIE B3BELICHHbIE HAHOCHI peK. MHOorna 3aMeTHyI0 posk Hrpaer
M TEIUIOBOe 3arpa3Hedne BoAbl. OCHOBHBIE MOCJICACTBHA 3arpA3HEHHs —
uH(pexkuHoHHbIe Gone3HH, 3BTpoduKalHs NpUOpexHbIX BoA H AebuluT
KHCJIOpPOJa, TOKCHYECKOE BO3ACHCTBUE Pa3IMUHBIX XUMHYECKHX BELUECTB
Ha JIIOAEH U NPHpOIY.

Cépoc 6 mope 3azpasnennvix Hanocog. [1opTel, B 0COOEHHOCTH pacmio-
JIOXKEHHBIE B YCTBAX PeK, HY>KIAlOTCA B MPOBEAEHUN NMOCTOAHHBIX 3eMiie-
YepraTe/ibHbIX paboT ¢ nepeMellieHHeM GONbLIOro KOJIWYeCTBa HAHOCOB.
YuCThie HAHOCHI, XOTS M BbI3BIBAIOT HEOOXOAMMOCTBH 3eMJICHEPHAaHH,
0c060ro 3KOOrHYECKOro Bpeia He nmpuHocaT. OQHAKO 4acTb 3emiedep-
naTeabHOro MaTepuaia (1o HEKOTOPhIM OlleHkaM, okono 10%) GwiBaer
3arps3HEHa TOKEJBIMH METaulaMH, HedTenpoayKraMH, GHOT€HHBIMH U
XJIOpOpraHH4ecKuMu coefuHenusaMu. Ilporok menbThl Hemwl, Ekarepu-
HOBKa, CONEPXKUT 0koo 40 Kr CBHMHIJA HA TOHHY HAKOIUICHHOrO Ha JHe
necka ¥ uia. Ha MopckoMm kpae OAHOrO M3 OCHOBHBIX PYKaBOB HEJbTbI
PeiiHa, npoxoasiero ckBo3b kpynHeiuuii B Mupe nopt r. Porrepnama
(HupepnaHabl), HAMBIT HCKYCCTBEHHBI OCTPOB W3 3arpA3HEHHBIX HaHO-
coB. OCTpOB HEMpPUroACH MIA OOWUTaHMSA, HO MOXET ObITb MCIIOIB30BaH
IUIS IPOM3BOACTBEHHBIX LENeH, HanpuMep, CKIIaioB.
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3arpA3HEHHBIMH HAaHOCAMHM MOXXHO B OMPEACICHHOH CTENEHH YNpas-
naTh: cOpaceiBaTh Ha Kpaii wenbda, ¢ TeM, 4TOObI OHH 3aTeM NepeMellia-
auck 6naromaps cuiaam rpaBuTaliMM B Oosiee riyGOKYyIO 30HY MaTEpPHKO-
BOrO CKJIOHA; MOKPBIBATh 3arpA3HCHHBIA MaTepHasl YHUCTHIM; aKKyMYyJIH-
poBaTh HAHOCHI B CMIELUAIbHBIX 30HAX OIPAHHYEHHOrO AOCTYyNa H Ap.

CrneunanbHol npobneMol ABNAETCS cOpoC NPOMbIUNEHHBIX 0MX0008 U
OMCMOS. OYUCMHBIX COOPYJCeHUl. ITH BELLECTBA MOTYT OBITH Ype3BBbI-
4aiiHO TOKCH4HBIMH. Takue cOpocel B Mope 6e3 06paboTku Henb3s KBa-
JAUULIUPOBATh HHAYE, KaK BapBapCTBO.

Ocobas npobnema — pacnpocmpanenue niacmuxo8o2o mMycopa Ha To-
BEPXHOCTH MOpeil M B Mojioce mpuiauBa W npubos. Jlake B OTKPHITOM
OKeaHe €ro BCTpedaeTcss MHOro. 3to OpouIeHHblE€ H MOTEPSHHBIE CETH,
NOMJIaBKH, yNakoBKa ToBapoB, OyTeuiku 1 np. Takol Mycop npakTH4eCKH
He pa3jiaraeTcs ¥ OCTaeTcs Ha MOBEPXHOCTH BOABI MJIH Ha IUIKaX OYEHb
aonroe Bpems. HekoTopble MOpCKHE KHMBOTHBIE M NTULBI 3arjaThIBAIOT
TMJIACTHKOBBII MYCOp, YTO MPUBOAMT K HEOIAronpUATHLIM MOCIEACTBHAM
1 Jaxke UX rubenu.

Ilepeso3ka onacnbix éewjecme — BaXKHbI GaKkToOp 3arpsa3HeHUs Mopeil.
B 0co6€HHOCTH 3TO OTHOCHTCA K nepegoske Heghymu u Heghmenpooykmos.
CynoxoncTeo obecneynBaeT NMPUMEPHO MOJSIOBUHY AHTPONOrEHHOro Mo-
cryrieHus HepT B MupoBoii okeaH. KapThl 3arps3HeHus okeaHa Hed-
TbIO M OCHOBHBIX MOPCKHMX JIMHHi BO MHOroM commnagaior. COpochl 3a-
IPA3HEHHBIX BELUECTB C CYAOB MOJIHOCTbIO 3aMlpelieHbl B 3aKpbIThIX MO-
pax, Takux kak CpeausemHoe, YepHoe, Banrtuiickoe, Kpachoe, Ilepcun-
CKHH 3anuB, AneHCKHi 3a1MB ¥ Ap. Bo MHOrHX MecTax 3ampelieHa npo-
MbIBKa TaHKepoB. TpeGoBaHHs K ewie Oosiee )KECTKOMY KOHTpOMO cOpo-
COB C Cy/IOB MOCTOSIHHO YCHIIMBAIOTCH.

OueHb KpYMHbIE 3KOJIOrHYECKHE KaTacTpo(dbl CBA3aHbI C BbIJIMBAHUEM
HedTH M3 TaHKEpOB B pesynbTarte kopabnekpyleHud. BeposrtHo, kpyn-
Heiilei kartactpodoii Takoro THna 6bi1 cOpoc B okean y 6eperos ®paH-
uuu 220 ThiC. T HehTH U3 TPIOMOB 3aTOHYBLUEro TaHkepa “Amoko Kaauc”
(1978 r.). B 1989 r. Tankep “Okcon Banbaec” cOuncs ¢ kypca v noay4u
npobouny B 3anuBe IlpuHc Yunnuam Ha Anscke. Boinnnoch okono 39
ThIC. T HE()TH, YTO MPUBEIIO K 3arpa3HeHHto 550 kM nobepekba B yCIOBH-
X, IJ1e CAMOOUHLIEHHE NPOUCXOAUT YPE3BbIYaHHO MEUIEHHO BCJIEACTBUE
HU3KON TeMmnepaTypbl BOAbl. ABapuMH HECKONBKO MEHbIUMX MacuiTaboB,
HO TeM He MeHee KaTtacTpo(UUECKHE, MPOUCXOAAT €XEroqHO U HEOIHO-
kpaTHo. Poccuiickuit Tankep “Haxonka”, cnepopasiunii B JInoHckom Mo-
pe, BO BpeMs wwtopMa 2 ausapa 1997 r. packononics W 3aToHyis. B mope
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BBUTMJIOCH 5 TBIC. T Ma3yTa, HO 3TO MPHUBEJIO K 3arpsa3HeHH0 GonbLioi
yacT mnodepexbs riaaBHoro octpoBa Snonuu Xoucio. Buiun HaHeceH
BECbMa 3HAYMTENIbHBIN ylep6 noObiue puiObl ¥ MOPENPOAYKTOB, 3arps3-
HEHBI TUISHKM OJHO#M M3 BaXKHEHIIMX 30H npuOpexHoro orapixa SnoHuu.
JecaTku Thics4 OOOPOBOJIBLIEB B TE€UeHHEe Helesib yOupanu nobepexbe,
6ykBanbHO BHIYEpNbIBas BeApPaMH 3arpsA3HEHHOE MOpe W MPOTHpas TpAr-
KaMH KaXIYIO rajbKy Ha Iiskax.

B 1985 r. cynHo “ApuanHa” ceno Ha kaMHHM y BXoAa B nopt Moraau-
o (Comanu). CyaHo crnieLMaM3HpoBaioCh Ha MEPEBO3KE OMACHBIX TOK-
CHYECKHMX OTXOJIOB, H B MOMEHT aBapuH Yy Hero Ha 6opty 6buto 105 pas-
JIMYHBIX XUMHYECKHX BellecTB. BenencTsue kpaiiHel onacHOCTH yis co-
crosiHusl Mop4, 3kcrniepramu FOHEIT 6pin pa3paboTaH mian nocreneHHoi
pa3rpy3KH cyHa, KoTopas 3aTeM Mpoaoykanach 8§ Mmecsies.

JUis 60opebbl ¢ 3a2pa3HeHuem MOpA UK €ro 4acTH HeOOXOAUMO NeHCT-
BOBaTh Ha OCHOBE JOJTrOCPOYHON KOMIUIEKCHOH NporpamMbl JCHCTBHH.
OcHOBHasi KOHLENLMA CTPAaTerM¥ KOHTPOJs 3arps3HEHHs 3aK/IIOYaeTcs B
TOM, 4YTOOBI COpPOCHI HE MPEBBILAIM E€CTECTBEHHYIO MOTJIOTHTENbHYIO
CNocOoOHOCTh 3allMIaeMOH YacTH Mops. YCTaHaBIIMBAIOTCA XKeJlaeMble
LeJIM COCTOSTHUA MOpcKo# (M GeperoBoii) cpeabl, U, COOTBETCTBEHHO, JO-
MmycTUMble YpoBHH cOpocoB. ITpocreiiiuit U yxe He addexTHBHbIH cno-
cob ynpaBieHHs KaueCTBOM MOPCKOMH BoAbl — cOpoc 3arpsa3HeHUi B Mope
B HafeXIe Ha €ro caMoouuIuaroulyto crnocobHoctb. MHorma crposrtcs
ri1y60KOBOAHEIE COPOCHI, OTHECEHHBIE BechbMa Jlanieko oT Gepera. OgHako,
KaK M B CJfyyae C BOJAMH CyLIH ¥ aTMocepHbIM BO3MyXOM, pazbaBieHue —
He 3¢ ¢exTHBHOE cpeacTBO 60phObI ¢ 3arpsA3HEHUEM MPUOPEXKHBIX 30H
MOpeH.

Ina ToYeyHbIX UCTOYHUKOB OCHOBHOI MyTh — MepecTpoiika TEXHOJO-
r'dH MPOM3BOJCTBA TaKMM 00pa3oM, YTOObI COKpaTUTh 0OBEM M CyMMap-
HYI0 TOKCHYHOCTb cOpocoB. [IpobiieMa MOXkeT peliaTbes U MeHee dddek-
THBHBIM CNOCOOOM, TIOCPEACTBOM OUYHCTHBIX COOPYXEHHWi, YCTaHaBJIH-
BaeMBbIX B 3aKJIHOYEHHE TEXHOJIOTHYECKOrO MpoLecca, TO eCTh “Ha KOHLE
TpyOBI”.

VnpasneHue paccesHHbIM 3arpA3HEHHEM 3HAYMTENbHO croxkHee. OHO
TpeOyeT NOHMMaHUA MyTeil pacnpOCTPaHEHHs TMOJUTIOTAHTOB H COOTBET-
CTBYIOILETO YMpPAaBJI€HU TEPPUTOPHAMH M aKBaTOPHAMM MPHOpEXHOMH
30HBI.

3HayuTEeNbHBIMHM 3arpA3SHUTENAMH MOpeH BBICTYNAIOT PEKH, YTO pac-
IIMpAET MoJie OESTENbHOCTH MO PEeryJIMpoBaHHIO COCTOSHHMS MOpEH,
BKJIIOYAA LEIHKOM pedHble 6accerHbl.
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IMpubnusurensHan, ¢ okpyrinenueM ao 10%, ouenka fonu BIaga oc-
HOBHBIX UCTOYHHKOB 3arpsisHeHHss MHPOBOro OKeaHa U €ro KOMIOHEHTOB
clieylolas: CTOK 3arps3HeHUH ¢ cymu (Kak 1o pekaM, Tak 4 B BUAE pac-
cesiHHOrO cTtoka) — 40%, BeimageHus u3z arMocgepsl — meHee 40%, U uc-
TOYHMKM Ha Mope (CyAOXOAcTBO, nobeiua HedTH M ap.) — Gosee 20 %.
COOTBETCTBEHHO MCTOYHHKAM 3arpA3HEHHs JIOJDKHA pa3pabaThlBaThCA W
CTpaTerus ero KOHTPOJIS, BIUIIOYAsh KOHKPETHYIO CTPATerHio Mo KaKIOMY
TOYCYHOMY HUCTOUHHUKY. TeppHreHHOE MPOUCXOXKAEHHE OCHOBHOM MAacChl
3arpsA3HEHUI yKa3bplBaeT Ha NMPUOPUTETHOCTb ACHCTBHI Ha cylle, Tak e
KaKk ¥ Ha HeOOXOJMMOCTb WHTErpPUPOBaHHOTO MOAXOJA K YIPABIECHHIO
NpUOpEXKHBIMH 30HAMH.

[MpuHUMIMaNbHOE OTIMYHE MOPCKOrO 3arps3HEHUS OT PEYHOTO B TOM,
YTO MEPBOE MOXKET MEpPEeMEIIaThbCA B Pa3fIHUHBIX HAlpaBICHUAX B Mpene-
aax Mops. 10 00BEKTHBHO MOOYKIAeT CTPaHbl, PACMOJIOKEHHbIE Y Of-
HOrO M TOrO XK€ MOpS, K MEXAYHapOJHOMY COTPYAHMYECTBY I COXpa-
HEHHS M YNy4YLIEHHS COCTOAHMs Mops. TunuuHaa ¢punocodus HeauHTe-
PECOBAaHHOCTH B MOCJEACTBHAX CBOEH AEATENILHOCTH Y CTPaH, pacrojio-
JKEHHBIX BbIHIE [0 TEYCHUIO PEKH, B MPUMEHEHHWH K MOPCKOH CHTyaluu
He NEACTBYET.

B HacTosiliee Bpems CYINECTBYIOT MEXKIAYHApOAHbIE COIIALICHHS MO
OTIe/IbHBIM MOPSM, PETyJIHPYIOLIME COBMECTHbIE JeicTBUs 1o Gopwde ¢
3arpsA3HEHHUM, MPEJOTBPALLCHHUIO W JIMKBHIALMH 3KOJIOTHYECKHX KaTacT-
pod, no opraHU3alMi COBMECTHBIX HabNIOAEHHI 32 Ka4eCTBOM BOJIBI, [0
OXpaHsieMbIM AKBAaTOPHSAM U TEPPHUTOPHUAM W APYTHM pa3HOOOpa3HBIM BO-
npocam, TpeOyIOUIHM COBMECTHBIX COIJIacOBaHHbIX AeicTBuii. K HUM, B
4aCTHOCTH, OTHOCATCSA cornauieHus no Banruiickomy, CpennzeMHOMY,
CesepHomy, Kapubckomy, YepHoMy M ApyruM MOpsM M MOPCKHM aKBa-
TOPHSM.

IToMHUMO perHoHaNBHBIX, CYILECTBYIOT H ApYrHe MeXXAYHAapOAHbIe CO-
IJIALICHUA, PeryjiHpyIOIHE Ppa3jMyHbBIE TEOIKOJIOrHYECKHe MpobeMbl
Mopei U okeaHoB. CornameHue no mopckomy npaBy (Law of the Sea)
paccMaTpuBaeT MHOTHE BOMpochl. B ToM uucne s npuOpexHbIX cTpaH
ycTtanaBnuBaercs HckmounrtenbHas skoHomuveckas 3oHa (Exclusive
Economic Zone, EEZ) wupuHoii 200 mune ot Gepera, B KOTOpOi 3a
CTpPaHOH-XO03s1iKOi NMobepeXxpst ocTaeTcs NPaBo Ha MCKIIOYHUTENBHOE HC-
NOJIb30BaHHE M KOHTPOJbL MOpPCKHX pecypcoB. CymectByer Takke JIoH-
LNOHCKAs KOHBEHUMSA MO MpeJOTBPALLEHUIO 3arpsA3HEHUs MOPA C CYAOB U
KOHKpPETHbIE MPOTOKONbI K Hel. MMeercs pan KOHBEHLUHH MO oXpaHe
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MOPCKHX MJICKOIIHTAIOLIMX U MHOTHE IpyrHe MeXAyHapoaHble Cornaiue-
HHS, KacalolHecs yNpaBJeHUs COCTOSHHEM MOpeii U OKeaHOB.

Hcnonv3oeanue nebuonozuyeckux MOPCKHX pecypcos. 3anackl HedTH
Ha JHe Mopeli COCTaBAIOT OKOJIO MONOBHMHBI €€ 3aracoB Ha 3€MHOM ILia-
pe. K navany 1990-x rr. niowanp, nepcrnekTuBHas Ha HedTh U ras Ha
KOHTHHEHTAJIbHOM luenb(e, B npenenax U BOJIH3H MPHOPEKHOH 30HBI
6bu1a paBHa 13 MIIH. KM%, a YHC/IO OGHAPYXKEHHBIX TaM MECTOPOKICHHIA
npessiano 700. Vike k 1985 r. va wensde Mupa 6bu10 npoOypeHo CBbI-
e 200 ThIC. MOUCKOBO-pa3BeNOYHbIX CkBaXXHH. HedTh N0OBIBaIOT HbIHE
Ha BCEX KOHTHHEHTAIBbHBIX wenbdax Mupa. OkuaaeTcs, YTo J0JIi MHpPO-
BO#H J06BIuM Ha Wwenbde BospacteT 3a 1990-¢ rr. ot 8% no 40%. 3arpss-
HEHHE BOIBI MPH 3TOM NpakTHYeckH HeusbexxHo. Bompoc B Tom, Ha-
CKOJIBKO OHO JIOKAJIbHO, TO €CTh KaK OHO BJIMSET B LIEJIOM Ha COCTOSTHHUE
mopeii. B CeBepHoM Mope m1aTgopMBl, ¢ KOTOPBIX MPOUCXOOUT OypeHue
¥ 1o6biya HeTH W rasza, BMECTe C OKpYJKalollieil akBaTopueil paauycom 3
KM, 3aHumatot 0,1% miomanu mops.

Jpyras npo6nema — yaanenne HedraHbix niuardopm ¢ oTpaboTaHHBIX
Y4acTKOB TaKHMX aKBaTopHi, kak CeBepHoe Mope WiH MeKkcHKaHCKuil 3a-
nuB. OHH HCHMCIIAIOTCA COTHAMH H NPENATCTBYIOT CYAOXOACTBY H phibO-
JIOBCTBY.

Bo MHOrMX MecTax Ha MEJKOBOJAbSX MPOW3BOAMTCA A0ObIYa necka M
rpaBus Ui cTpouTenscTBa. JoOBIBAIOT Takke METal U3 MOPCKMX poc-
ChIMEH M KeNle30-MapraHieBble KOHKPELMH. J1a NEATENbHOCTL OTPHLA-
TEeJILHO BJIUAET Ha COCTOSIHWE JIHAa, B TOM uHciie Ha GeHToc, yBeInunBaeT
MYTHOCTb BOJIbl 1 IPENATCTBYET PbIOONOBCTBY.

Oco0blii BONIPOC — UCNONb308aHUe SHEP2UU OKeaHA. 3anackli SHEPrHH B
HEeM OTpOMHBI, HO €€ KOHLIEHTpaLlis HEBENHKa, U MOTOMY Moka He yAaeT-
cs pa3paborath 3G (GEKTHBHbIE TEXHOJIOTHH H3BJIEeYeHUA dHepruu. [IpoBo-
JAMANCH KPYMHBIE 3KCHEPUMEHTBI MO UCTIONb30BAHUIO SHEPIrHUH NPHIMBOB
(Opanuua, CCCP). Hmerorcs npoekThl UCMOIB30BAHWA 3HEPrHH BOJIH,
MOPCKHX TEYEHHi, pa3HOCTH TeMIlEpaTyp MOBEPXHOCTHOH U rinyOHHHOM
BOJbl, HO, NO-BUAMMOMY, OHH He BBILLIM 3a Mpenesbl CKPOMHBIX 3KCIe-
PHMMEHTOB H npopaboTok Ha Gymare.

Hcnonvzosanue mopckux 6uonozuveckux pecypcos. Ppiba — onvH u3
OCHOBHBIX HCTOYHHKOB MHUTaHHS YENOBEKa, Ha ee AoJto npuxoautcs 20%
norpebasembix GenkoB. B HexoTopeix cTpaHax norpeGnenue poibel BeCh-
Ma 3Ha4yHTenbHO: B SImoHuu — 69 kr/uen. B roa, FOxuoii Kopee — 51 «r,
Ha OununnuHax — 34 kr. B TeueHue nocieaHUX AECATHICTUH MUPOBLIE
yJOBBI PbIOBI 3aMETHO BBLIPOCIIH, OT 22 MAH. T B 1950 r. no makcumyma B
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1989 r., paeroro 100 mnH. T. PocT ynoBoB B MHUpE NPHUBEN K YBEITHYECHHUIO
noTpeCsieHUs pbIOB! Ha ALy CPeAHECTATHCTHYECKOro XKMTENS 3eMIH OT
9 xr B 1950 r. 1o 19 xr B 1989 r. [Ipu sTOM pocT ynoBoB Gbl1 HEYKIIOH-
HBIM, 3@ HCKITIOYEHHEM HECKONBKHX JIeT B KoHIe 1960-x 1 Hauane 1970-x
IT., KOrJia Ype3MepHblii JIoB capauHbl y Oeperos Ilepy noaopsan 3anacel
3TOro CTajla HaCTOJIBKO, YTO MOCJISACTBHS CKa3aIMCh HA BEJIMYHHE oOlue-
MHpPOBOrO YJIOBa, a CTalo HE BOCCTAHOBHJIOCH 10 CHX TOP.

[Toxoxxue CHTyalLlMH CKJIaJbIBalOTCA M C APYrHMH BHAAMH pbi6 U Ha
JpYrux akBaToOpusx. MakcHMalibHO BO3MOXKHBIH YCTOWYHMBBIH YJIOB KaKo-
ro-nu60 BHAA 3aBUCHT OT ABYX OCHOBHBIX ()aKTOpPOB: YMCIEHHOCTH CTaja
M exeromHoro mpupocta Monoau. Heobxomumo, 4ToObi 3HauMTENBHOE
4yucyIo ocobell B CTaje MOTJIO CO3peTh M JaTh MOTOMCTBO, NpEeXJe 4YeM
3TH, YKe B3pOCJibie polObl 6YAYT BBLUIOBIEHBI.

B CesepHoM Mope exxerogHo BeulaBnuBaercs 60% crana Tpecku pas-
AMYHOro Bo3pacTa. Tpecka crnocoOHa K pPa3MHOXEHHIO, HauWHas C BO3-
pacTa uYeThipex JieT, H MOXEeT XHTb B TeyeHHe MHorux Jiet. OnHako B Ce-
BEpPHOM Mope TosIbKO 4% ocobeli Tpecku B BO3pacTe OAHOTO roAa A0XKH-
BalOT IO 4eThIpeX JieT. YJIOBbl Tpeckd pocau B 1960-e rr., 1 pocturiu
maxkcumyMa B 300 Toic. T B 1972 r., TOraa kak MaKCHMalbHO BO3MOXKHBIH
yCTOHUMBBIH yNIOB ObLI, MO-BUAUMOMY, okolo 200 TeIC. T. 3TOT YpOBEHb
yJioBOB yaepxuBaica 0o 1980 r., a 3aTeM Hayaj CHHXKATBLCS, COCTaBIIAA B
Hacrosuiee Bpems MeHee 100 Teic. T. OueBUAHO, YTO NaXKe HE3HAYHUTEIIb-
HO€ MpeBbllIeHHe (PAaKTHYECKOro yaoBa HaJ MAaKCHMAaJbHO BO3MOXXHBIM
YCTOWYMBBIM YJIOBOM MPHUBOJMT K KaTacTpO(UUECKOMY YXYIIIEHHIO CO-
cTosiHUA pbiGHOro crajga. I1oaToMy yJOBEI BO BCEX MOAOCHBIX Ciiyuyasx
JIOIDKHBI OBITh COKpALEHBbl O YPOBHS 3aMETHO MEHBIIEro, YeM MAaKCH-
MaJIbHO BO3MOXKHBIH YCTOHUYMBEIH YNOB, 4TOOB M30€XKaTh HenornpapuMoi
OLIMOKH.

B 1990-1993 rr. MupoBoii ynos 6611 MeHblue, yeM 100 miH. T. Pacue-
ThI UXTHOJIOTOB eile 3a 10—15 neT Ko nuka ynoBa MOKa3bIBajIM, YTO rOAO-
BO# npupocT pribHOM GHoMaccEl cocTaBnseT okosio 100 MIIH. T. 10 Mak-
CHMaJIbHO BO3MOXKHas BEJIHYHHA MPHPOCTa BO30OHOBUMBIX PECYPCOB Pbl-
Obl 32 roZi, TO €CTb 3TO Npeen YCTOWYHBOrO phIOOSIOBCTBA, NPEBHILIEHHE
KOTOpPOro MpUBeNeT K KaracTpodHyeckuM mocneAcTsuaM. Bo mcex 17
rJaBHBIX pailoHaX MOPCKOro puiO0JIOBCTBA (MIIH, YTO TO )K€, B KPYMHBIX
MOPCKHX 3KOCHCTEMAaxX) BBUIABJIMBAETCH BCE, YTO BO3MOXKHO, WJIH MEHee
NpeKHUX BO3MOXKHOCTeH. B neBsATH paiioHax yJIOBbI CHHKAIOTCH.

IToxoxe, uyTo OOLIEMHPOBBIE YNIOBBI PHIOBI JOCTHITIH CBOEr0 MHKA.
Xy>e, eClIi OHM NPEB3OLLTH YPOBEHb YCTOWYHBOTO FOAOBOrO NMPHPOCTA,
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TIOTOMY 4TO B 3TOM CJly4ae MOXXHO OJKWJAATb CHWKEHMS PbIOHBIX pecyp-
COB U JasnbHeHIero naaeHus ynosos. [IporHo3bl ykassiBaloT Ha TO, UTO K
2030 r. cpenHee crarucTHueckoe notpebneHue pwibbl ymager o 11
Kr/4ein, TO eCTh MOYTH BEpHETCA K ypoBHIO 1950 r.

JocTiwkeHue npenenbHOro YpoBHs MHpPOBBIX YJI0BOB CONPOBOKAAETCH
PE3KHM COKpallleHHEM 3aacoB LIEHHBIX MPOMBICTIOBBIX BHIOB Ha pa3iiy-
HBIX aKBaTOpPHAX MHpa, Hanpumep, jococs Ha [lanbHeM Bocrtoke H 3a-
naguom no6epexne CLUA u Kananwl, ocerpoBeix B Kacnuiickom Mope,
cenbau, Kambansl, Tpecku, nantyca B CeBepHOil ATNaHTHKe, CApAHUHBI B
30He amBeuMHra y G6eperos Iepy u ap. JlerpanupoBsasiiee CTajo yke He
BOCCTaHaBIUBaeTCd [0 MNEPBOHAYAIbHON YHMCIEHHOCTH H MNPOAYKTHB-
HOCTH.

PazBuBaeTcs Taioke pa3peaeHue poibbl B cagkax. B 1991 r. oHo naBano
12,7 maH. T. OnHako He obxonutcs 6e3 npobnem: puibHBIE 0OcOOH B cal-
Kax NMOABEPXKEHbI SIMHUAEMHUAM, BbIpalllUBaHHE PbIOBI TpeOyeT 3HAYUTENb-
HBIX PacXolOB 3epHA Ha €€ MUTaHHe, a KOHKYPEHLMS ¢ APYTHMH MOJb30-
BaTe/IsAMH 3eMJIH 32 MeCTO y nobepexbs, rie MOXHO 3aHUMAThCH pa3Be-
AEeHUEeM pbIObI, BecbMa ocTpa. [103TOMy mepcneKkTHBbl HCKYCCTBEHHOTO
peifopa3BeicHUs BPAM JIH MOXKHO PacLieHMBaTh BBICOKO, H B JTIOOOM ciy-
yae OHM HE MOTyT pacCMaTpUBAThCA KaK albTEpPHATHBA €CTECTBEHHOMY
npoueccy.

[lIo Bceii BHAMMOCTH, AOCTHXKEHHE NpeAenbHO BO3MOXHOro cbopa
PBIGHBIX PeCypcoB 3a IO 3TO €LIe OJMH CHUTHaN, FOBOPALUMI O JOCTHXKe-
HHUH MIPEJESIOB HCIOJIb30BaHHA 3KOChEphl, O TPEBOXKHOM COCTOSHHUHM Of-
HOro u3 BO30OHOBHMBIX NPUPOAHBIX PECYPCOR U OHOTO W3 BakHeNmux
HCTOYHHUKOB MPOHOBOJILCTBUA ANA PAcTYLIEro HaceNeHHWs MHUpa, TO €CThb

00 ellle OJHOM NpOsABJICHAN HapacTarouiero r100aIbHOTO TEORKOIOTHYE-
CKOr'o Kpu3uca.

VI1.3.3. I'eoaxonozuueckue npobnemut MOpCKux nobepesicuti
U 6HYmMpeHHux Mopeil

Mopckue nobepesicea 3TO Ta 4aCTb MOBEPXHOCTH 3eMJIH, Tie B3aUMO-
JNEeHCTBYIOT cylla, OkeaH U atMocdepa B YCIOBHAX 3HAYHTENbHOTO U BCE
YBEJUUHBAIOIIErocs aHTPONOTEHHOrO aBlieHHA. OTO HE TONBbKO OTHOCH-
Te/IbHO HELIHPOKas 30Ha HEMOCPEACTBEHHOrO B3aUMOAEHCTBUS TPEX reo-
cdep, HO U Gonee LIMPOKas Monoca, B npeaesiax Kotopoi ¢yHKLUHOHHUPY-
10T cneuuduueckue MpUOPeXHbIE MPUPOXHO-XO35HCTBEHHBIE CHCTEMBI.
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IMon mopckumu nobepexxbAMH OOBIYHO NMOHMMAETCA MPOCTPAHCTBO, YC-
JIOBHO orpaHuuenHoe u3orumncoii 200 M Haa ypoBHeM Mopa U u3obaroi
200 M Hke ypoBHA Mopa. [IpubpeskHble MpHPOAHO-XO3AHCTBEHHBIE CHC-
TEMbl — OUEHb BaXKHBIH KOMMOHEHT 3Koc(ephl, BIUAIOLIMI Kak HA MHPO-
BOE XO35#CTBO, TaK U Ha rNo0aibHbIE MPHPOAHBIC NMPOLECCHI.

3oHa nobepexbs MOpeH, 3aKiTloueHHas Mexay u3oruncamu -200 M u
+200 M, oTiM4aeTcd CNEAYIOIIMMH OCHOBHBIMM UYEPTaMH, SICHO YKa3sbl-
BAIOLUMMH Ha ee BECbMa BaXKHYIO polib B 3Kocdepe:

— B Heii npoxxuBaet okoso 60% HaceneHUs Mupa.

— Ona 3anumaet 18% noBepxHOCTH 3eMJIH.

— B Heli pacronoxeHbl B¢ TPETH FOPOAOB MUpa C HaceleHUeM Gosee
1,6 mnpa. uen.

— B Hell popmupyeTcs OKkonO 4YETBEPTH NEPBHYHOI OGHONOrMYECKOM
NPOOYKLHH MHUpa.

— OHa paet okos10 90% MHpOBOTO YIOBa phIOBI.

[IpubpexxHas 30Ha 3aHumaer Bcero nuwb 8% momann Muposoro
okeaHa U cocraBiseT MeHee 0,5% ero o6brema. OnHako B Heit popmHpy-
ercs 18-33% Guonoruyeckoii npoaykuum okeaHa. IIpubpexxHas 30Ha no-
riouaer 75-90% cToka HaHOCOB pek BMECTe C 3arps3HSIOIHMMH UX Be-
uiecTBamu. B Heit akkymynunpyercs 90% cCOBpeMEHHBIX PbIXJIBIX OTJIOXKE-
Huit mupa. B He#t HakannuBaercs Takoke 80% TOoro opraHHYecKoro Belle-
CTBa, KOTOpOe yJaJfeTcs W3 aKTHBHOM 4acTH riaoGalibHOro LMKIA yrie-
poda. OTH JaHHbIE YKa3blBalOT Ha BaKHEHLIyI0 OOLIEMHPOBYIO pPOJib
NpHOPEKHOMN 30HBI.

B paznene, nocBALIEHHOM M3MEHEHHIO KJIMMATa M €ro MocieICTBUAM,
y’ke 00CykIaIMCh BOMPOCH! BIMSHHA U3MEHEHHS KJIMMAaTa U pocTa ypoB-
Hsl OkeaHa Ha npubpexxHbie cucrembl. LliuprHa npubpexHoit nonocel, Ha
KOTOpYIO OYAET BIHATb POCT YPOBHS MOps, CKJIaABIBAETCA U3:

~ 30HBI NPAMOro 3aTOIUICHHUs BCIEICTBHE MOBBILIEHHS CPEeIHEMHOro-
JIETHEro YPOBHS MOPS;

— BenuuuHbl oTcTynaHus 6eperoBoil JIMHHK BCIIEACTBHE pa3pylUCHHs
Gepera;

~ 30Hbl 3aTOTUIEHHUS NPH HaroHax M WTOpMax.

HanoMHuMm, 4TO H3MEHEHHe KJIMMaTa 03HAYacT M3MEHEHHE HE TOJIbKO
€ro CpelHUX, HO U KpalHHX, TO €CThb KaTacTPO(HYECKHX MoKa3aTeseH,
BKJIIOYAs TaKHE KaK POCT MOBTOPAEMOCTH W MHTEHCHBHOCTH HITOPMOB H
IUTOPMOBBIX HAroHOB BoAbl. OxkuaaeTcsd, YTo ypoBeHb MMpoBOro okeaHa
k 2100 r. nognumercsa Ha 20-86 cm, a B cpenHeM Ha 50 cM, ¢ COOTBETCT-
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BYIOIIUM HeONaronpuATHHIM BO3NEHCTBHEM Ha MpPHOPEKHBIE CHCTEMBI.
Ha necuaHbIX mspkax ¢ yCTaHOBUBLUHMCS NMPOGHIIEM PaBHOBECHS H3Me-
HEHHE YPOBHS OKeaHa Ha | CM O3HauyaeT HM3MEHEHHE PpAacIOJIOKECHHS
KPOMKH BOJbI B TIaHe npubnusurenbHo Ha 1-1,5 m. Poct ypoBHs Ha 0,5
M OyneT o3HauyaTh MepeMelleHHe KPOMKH BOJbl HE MeHee 4eM Ha 50 M.
Vxke ceituac, BCIEACTBHE MMOJBEMA YPOBHA BOAbI B TedeHHe XX croJie-
THA, 70% necyaHsix 6eperoB MMpa HaXOAATCA B COCTOSHHHU pa3pyLUCHHS.

AHTpoTIOreHHble NpeoOpa3oBaHHA MPUPOJHO-XO3AHCTBEHHBIX CHCTEM
MOpCKHMX nobepexxuii oTHOCATCS kK HanGosiee MHTEHCHUBHBIM B MUpe. Uuc-
JIEHHOCTh HacCeJIEHHUA 3THX TEPPHUTOPHH M €ro IUIOTHOCTh HE TOJIBKO YXKe
BBICOKA, HO M MpOAO/KAaeT yBennuHBathca. IIpH 3TOM npHpOCT Hacene-
HUA B NpUOpeXxHbIX 30HaX 6osblie, YeM MPHUPOCT Ha BHYTPUKOHTHHEH-
TaNbHbIX TEPPUTOPHAX BCJEACTBHE NPEUMYILECTBEHHON MHIpallMH JIto-
zeii K mobepexnaM.

Yem Onmke K rpaHuue pa3fena MeXAy BOAOH OkeaHa M CylueH, Tem
06b14HO GoJbllie MIIOTHOCTb HCMONB30BaHHMS 3€MJIH, H COOTBETCTBEHHO
BbILIE Jerpagaius 3eMens 6eperoBoil monocel. KondnukrHas cutyauus
Ha noOepekpAX BO3HMKAET TAaKOKE BCIEACTBHE Pa3BUTHS mypusmd, Tpe-
Oyrommero YucTOM BOAB M YUCTOrO nobepexbs 3HAYMTENILHON HIMPHHBI U
NPOTHKEHHOCTH.

Mzs1 yxxe o6cy>Xaanu B MpeAIIECTBYIOIEM pa3jiesie BOMPOCH! 3arps3He-
HHS BoJl npuGpexHoii 30HbI. Oxono 90% 3arps3HeHHii, NOCTyNaOMUX ¢
CYIIH, BKITIOYas OBITOBbIE CTOYHBIE BOABI, OHOTEHbl U TOKCHYHBIE Bellle-
CTBa, OCTAIOTCA B NpUOpexHbIX BoAax. bonblias 4acTh MIOJOPOAHBIX
CeNbCKOXO03HCTBEHHBIX 3€MeJIb PacosaraeTcs B NpUOpPEsKHON 30HE, Bbl-
3bIBas HHTEHCHBHOE HX MCIOJIB30BaHHE C COMYTCTBYIOUIMMH 3KOJIOrHYe-
CKHMMH npo6sieMaMH, TaKUMH KaK YBE/JIHYEHHE CTOKAa COeIMHEeHH# Guore-
HOB U MMECTHLIMIOB.

Cnenyer HamoOMHHTb, YTO 3a [MMOCJENHEE CTOJNIETHE AHTPONOreHHbIE
npeo6pa3zoBaHUA NPHOPEKHBIX CHCTEM NPOTEKAIOT B YCIIOBHAX MEIJIECH-
HOI'0, HO HEYKJIOHHOTO pOCTa YPOBHSI OK€aHa, YTO AOMOHUTENIBHO BbI3bI-
BaeT 3HAUUTENIbHBIE XO34HCTBEHHBIE IPOOIEMEI.

ITpubpexHble 3KOCHCTEMBI, HAXOAACh cpeau GorareliuMx B Mupe, ¢
TOYKH 3peHHs GHOJIOrHYECKOro pas’HooOpa3us, HaXOAATCA MOJ, yrpo3oii
CYLECTBEHHOT'O HapyIUECHHA U Jake pa3pylleHUst MPUMEPHO Ha MOJIOBUHE
OeperoB mupa. OueHka pucka Jerpajaudud Mopckux noGepexuil 6buia
BhINIOJIHEHA B MHCTHTYTE MUpOBBIX pecypcoB B BawuHrrone. s ananu-
3a ObUTH BLIOpaHBI MATH WHAWKATOPOB: ropoja ¢ HaceneHueM 6onee 100
TBIC. YeJl.; KPYMHbIE MOPThI; MJIOTHOCTh HACENCHHUSA MPUOPEXHON 30HbI;
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IJIOTHOCTB JOPOT; INIOTHOCTh HeTAHBIX M ra3oBbiX TpySonposonos. MH-
OUKAaTopbl ObTM 3aTeM OObeAMHEHBI B HMHAEKC. Pe3ynbTaThl OLEHKH
npexacTaBieHsl B Tab. 11.

Ta6auna 11. IlporskeHHocTs 6eperoB Mupa (B %), HaxoAdIMXCS MOX
yrpo3oH pHcka HeGnaronpusATHbIX MOCNEACTBUH AHTPOMOIeHHOH Aes-
TEJIbHOCTH

Peruon Manblit puck  YMepeHHbI puck  BbiCOokuii puck
Adprka 48 14 38
A3sus 31 17 52
C. u L. Amepuka 71 12 17
10. Amepuka 50 24 26
EBporma 14 16 70
boiBiunii CCCP 64 24 12
OxkeaHus 56 20 24
Mup 6 yenom 49 17 34

B HacTosLIce BpeMs OCHOBHBIMH JEHCTBYIOLMMHU CHJIaMH B 3BOJIOLIMH
npuOpexHBIX CHCTEM B MaclLuTabe OT JieT 10 AeCATHNETHI ABIAIOTCA aH-
TpOroreHHsle GaxkTopsl, TOrAa kak Gonee AONrocpovHble U3MEHEHUs (B
macwiTabe OT AECATWIETHH 0 CTOJIETHI) BbI3BaHBI MPUPOAHBIMH (aKTo-
paMH, XOTs, BO3MOXKHO, M CIPOBOLIMPOBAHHBIMH ACHCTBHAMH 4HeEOBEKa
(M3MEHEeHHs KIMMaTa ¥ yPOBHS MOpSI).

ITpy aHanu3e OYeHb CIOKHBIX CHCTEM LIMPOKOE MPHMEHEHHUE MOjly4a-
10T METOJbl HHTEIPHPOBAHHOH OLIEHKH, OOBEAMHAIOLIHE 3HAHHS LUHPOKO-
ro Kpyra AHCUMIUTHH C LE/bio riyO0oKOH OLEHKH CUTyaluuu H pa3paboTku
COOTBETCTBYIOLIEH crpaTterud. Hanpumep, aHanu3 CBEpXCIO0XKHOH mpo-
6s1eMbl U3MEHEHHs KJIMMaTa ¢ BbIpaboTKOH peKkoMeHAaLuii no Heodoxonu-
MbIM ACHCTBUSAM OCYIUECTBJISJICA Ha OCHOBE METOAa MHTerpHpOBaHHOH
oueHku. OueHb Oonblas CIHOXHOCTb CTPYKTYPbl NPUOPEXHBIX CHUCTEM,
MX B3aMMOCBs3el C BHELIHUM OKpPY)KEHHEM W 3HAYHTE/bHas CTENEHb He-
OTPEAENEHHOCTH HMX 3BOJIIOLMH Taloke TPeOYIOT NMPUMEHEHHs METOJ0B
MHTErpUPOBAaHHOM OLEHKH, 4TOOBI HA MX OCHOBE pa3pabaTbiBaTh M OCY-
LLECTBAATh CTPATErHI0 HHTETPUPOBAHHOIO YIPABJIEHHS YCTOHYHMBEIM pa3-
BUTHEM 3THX obOnacteil. TOT NOAXOA NMPHUMEHAETCA TAKKE W JUIs UHTEr-
PHPOBAHHOH OLIEHKH BHYTPEHHHX MOpEH.

PexxuM enympennux mopeii OTIINYAETCS 3aMeIJIEHHbIM BOJOOOMEHOM C
MupoBbiM OokeaHoM, a Juis Mopeii-osep (Kacnuiickoro 1 ApajibCKoro) u
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€ro MoJjHeIM OTCYTCTBHEM. OCOOEHHOCTH BHYTPEHHHX MOpPEH CHJIbHO 3a-
BHCAT OT MPOLIECCOB, MPOTEKAIOLMX Ha OGHIMPHBIX MPOCTpPaHCTBax Gac-
Ce{HOB 3THX BOJAOEMOB. 3HAYMTEJIbHbIH MPUTOK PEYHBIX BOZ BO BHYTpPEH-
HHE MOpA B COUETaHMH C ociiabiaeHHbIM BOJ00OMeHOM ¢ MHPOBBIM OKea-
HOM BclieACTBHE oco0eHHoCTel UX Mopdonaoruu, o6yCNnoBIMBAIOT MMOHH-
MKEHHYIO COJICHOCTb BOJ BHYTPEHHHX MOpeH, B 2—3 pa3a MEHbLIYIO, YeM
okeaHH4eckas. BelHOC 3arpa3HeHHid ¢ BOAOCOOpOB CO CTOKOM peK OKa3bl-
BacT cepbe3Heiillee BIMAHHE Ha reo3KOJIOrHYeCKOe COCTOSIHUE BHYTpPEH-
HUX Mopeit. OHM MCIBITBIBAIOT BO3pPACTalOLIYI0 aHTPOTIOreHHYIO Harpys-
Ky Ha BCIO aKBaTOPHIO, B OCOOEHHOCTH Ha MOOEpeKbA.

Hanuune BHyTpEeHHHMX MOpel — OTJHuHTENbHas ocobeHHOoCcTh Poccuu.
OHH Hepas3pbIBHO CBA3aHBI C €€ BHYTPUKOHTHHEHTAILHBIMH TepPUTOPHUS-
MH, H UX PEXHM B 3HAYHTEJIbHOMN CTENEHH €CTh CJICACTBHE NMPUPOJHBIX H,
BO BCE YCHJIMBAIOLLEHCA CTENEHH, aHTPOMNOTeHHBIX MPOLIECCOB Ha TEppH-
TOopHsX peuHbIX 6acceiiHoB. K HUM oTHocsaTca Mops EBponeiickoii yactu
CTpaHbl, HCMBITHIBAIOUIHE HAWOONBIIYIO AHTPOMOrEHHYIO Harpysky, —
bantuiickoe, YepHoe, A3oBckoe, kpynHefiiiee o3zepo mupa Kacnuiickoe
Mope, a Takke benoe mope.

Poccus He pacnosiaraer MOPCKMMH Mo6GepeKbsiMH 3HAYUTENbHON Mpo-
TSHXKEHHOCTH B I'yCTOHACEJICHHBIX paiioHax cTpaHbl, HO Bce 3TH nobepe-
Kbl OTHOCATCS K BHYTPEHHHM MOpAM. DTO yacTh nodepexxbs OHHCKOro
sanuBa u bantuku 1 yactb Yepnomopckoro, Asosckoro u Kacnufickoro
nobepexuii. LIeHHOCTb HX HEBEPOATHO BBICOKA 1 CTpaHbl B LesioM. Tem
6onee HeobxoauMa pa3paboTka CTpaTErMM UX pa3BUTHA C YYETOM JAOJIO-
cpouHbix uHTepecoB Poccun. Obluepoccuiickoit 3agaueii JOMKHO cTaTh
TaKKe HHTerpupoBaHHoe pa3BuTHe THxookeaHckux nobepexxuit Poccuu,
B ocobeHHocTH SAnoHckoro mops. Heobxonuma Taioke paspabotka cTpa-
TEerMM YCTOWYMBOIO HCMOJIb30BaHWA OOLUHpHe#ed npubpexHoil 30HbLI
mopeii CeBepHoro JlenoBuroro okeaHa.

B ocoGeHHOCTH cliefyeT UMeTh B BUY BIHSHHE OXKHAAEMOro NMoabemMa
ypoBHs MupoBoro okeana. J[ns atoro coObITHs UMEIOTCS TPH CTpaTErux
xo3sfcTBeHHOro noseaeHus (11 A.Kamnun):

1. Orcrymienne ¢ nodepexbs, €CliM 3aTpaThl HAa 3alIUTHBIE COOpPYXKe-
HHS NPEBBILIAIOT CTOUMOCTh 3aALUHMILIAEMOrO UMYLIECTBA.

2. 3aumra noGepexba, a AN CEBEPHBIX ¥ BOCTOYHBIX ManoOHAcesNeH-
HbIX mobepexuii 3alMTa OTAENbHBIX FOPOJOB, B TOM Ciy4ae, KOraa
CTOMMOCTb HaLIHOHAILHOrO OOraTCcTBa NMpEBbILIAET 3aTPAThl HA 3aLLHUTY.

3. 3amuTa YHUKaIbHbIX OOBEKTOB HE3aBHCUMO OT CTOMMOCTH 3aTpat
Ha 3amuty (Caukr-Ierep6ypr u ap.).

221



AHanu3 0)XXHAAEMBIX CHTYaLIWi MPUBEJ K CIEAYIOLIHM CLICHApHAM Jeii-
CTBUH:

a) bantuiickoe no6epexxbe Poccun HeOOXOAMMO 3alMILATD.

6) B IIpumopckoMm kpae, CaxanuHckoi, Kamuarckoii, MypMmaHckoii u
ApxaHrenbckoit o6nacTaX Heo6XOAWMO 3alMINATh TFOPOAa U Jpyrue
KPYTHBIE HACEJIEHHBIE MTYHKTBI.

B) Ha manonacenennsix nobepexwax Kapenun, Heneuxoro, SImano-
Heneuxoro u TaliMbIpCKOr0 aBTOHOMHBIX OKpPYTOB, a Takxke SkyTuu, Uy-
kotckoro U Kopsikckoro AO uenecooGpa3nHa cTpaterus “rniepeHoca COLH-
aJIbHO-DKOHOMHUECKOT0 NoTeHMana” ¢ nobepexns Briyob Cyu.

Banmuiickoe mope

JTo kpynHeHIMi BOIOEM MHpa ¢ colloHoBaToH BofoH. Ero mnomanap
370000 km® u 06Bem 21000 km’. Iltomans GacceitHa Baarukn 1,7 MIH.
kM. O6LuMit peYHOl CTOK B MOPE COCTaBIISET OKOMO 450 KM,

C 3anapna, 4yepe3 Jlarckue nponuBbl, B bajiTHKy MocTynaeT BHICOKOCO-
neHas u Oorarasi KUCIOPOAOM BOAA M3 ATNAHTHKH. DTO NMPOUCXOIMT He-
peryJjisipHo, B pe3yJbTaTe CHJIbHbIX 3amajHbIX BeTpoB. 3a XX cronerue
66110 0K0s10 90 BTOpXKEHHIt coNeHoi BoLbl, HO ¢ 1983 1o 1992 rr. He Obl-
70 H4 oAHoro. B auBape 1993 r. B Mope noctynuno u3 Arnantikd 300
KM’ BECbMa COJIEHOH BOJIbI, N10JIOBHHA KOTOPOM 6bi1a HACHIEHA KMCIIO-
ponoM. Takue BTOpP)KEHHS CMOCOOCTBYIOT YNYYLIEHHIO COCTOSIHHS MOpA,
B 0COOEHHOCTH BOAHBIX MaccC, 3aHHMAIOLIMX ITyOOKOBOJHBIE BMAAHMHBI.
Bnaauxsl vMeroT rinyOuHbl 10 249-259 M 1 pa3neneHsl noporaMu riry6u-
HOM Bcero auub 18-25 M.

CnoxHblii penbed nHa U NpUYYUIMBBIH KOHTYp OeperoBoit JIMHHH
NpeJonpeneNaioT pa3Hoo6pasie rMAPONIOrHYECKHX U THAPOXHMHYECKHX
yCIIOBHMiH MOpA, OT MOYTH NPECHOBOAHBIX boTHH4eckoro 1 PHHCKOTro 3aH-
BOB, 0 BHICOKOCOJIEHBIX MPOJMBOB B 3anajHoi yacti bantuku, U oT npu-
€MJIEMOTO COCTOSIHHSA BOJbI B LIGHTPATLHOH YacTH MOPS Y €ro MOBEPXHOCTH
[0 BpeMEHaMH 3aMOPHOT0 COCTOSIHHUSA (TO €CTh COCTOSIHHS OTCYTCTBHS pac-
TBOPEHHOT'O KHCIJIOPOAA) B HEKOTOPBIX rITyOOKOBOAHBIX BNIaHHAX.

B 6Gacceitne Mops npoxxuBaeT okono 120 MIH. ues., NPeUMYLIECTBEHHO
B KOOKHO#M M 10TO-BOCTOUYHOM yacTsax Oaccefina, u3 HAUX 80 MNH. yen. )KUBYT
B npubpexxkHoit 30He. Beneacrsne 3kOHOMUUYECKOH AEATENIbHOCTH KaK Ha
nobepexxbe, Tak U B HacceifHe yBelnHYMBAeTCs 3arpA3HEHHE BOABI MODS.
HenocpeacTBEHHbIMH MPUYHHAMH SABIAIOTCA COpPOCHI OBITOBBIX CTOKOB,
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NPOMBILIIEHHBIX CTOKOB H PacCEesHHOrO CENbCKOXO3AHCTBEHHOrO 3arps3-
HEHHS. OTO NPUBOJAHUT K 3BTPOGHKALMH MOPS, CHUXKEHHIO KOHLIEHTPaLMH
KHCJIOpOJia B BOJE, HAKOIJICHHIO TOKCUUYECKHX BELIECTB B MHULICBHIX Iie-
NX, CHUXKEHHIO PHIOHBIX pPECypcoB M HHCIEHHOCTH BOAOIJIaBAaIOLIEH
NTHLBI 1 MOPCKHX JKUBOTHBIX.

CocrosHue bantnku ecTh OTpakeHHe CIIOXKHOH KOMOHHauuu akro-
POB, KaK [MPUPOAHBIX, TAK U AHTPOMOTEHHBIX.

EnuHcTBEHHO MpaBuiibHas CTpaTerus peryjiupoBaHus coctosiHus bai-
THICKOro MOps 3aK/IIOYaeTCst B Pa3BUTHH COTPYAHHUYECTBA MEXIY BCEMH
cTpaHamu bacceiina mops. IlepBoe cornaiienue o corpygHuuecTse 6610
npuHaTo B 1974 r. B Xenbcunkd. beina cozpana Komuccus no 3awure
Mopckol cpenbl bantumiickoro Mops, paspabarbiBatolnas U KOOPAMHH-
pyrouias OCyLIECTBICHHE COBMECTHBIX TNporpamm. LlenTpanbHol 3agaueit
TEKYILEH IKOJOrHYECKOMH MporpaMms! ABISETCA COKpallleHHe Harpy3Ku OT
TOYEYHBIX HMCTOYHMKOB 3arpssHeHus. Ha 1996 r. upenrnduumpoBaHsbl
132 “ropsaunx TO4YKH” 0COOEHHO 3HAYUTENBHBIX HCTOUHHKOB 3arpsA3HEHUS
B npeznenax GacceiiHa, ¥ Beaercs paboTa mo cokpauieHHio COPOCOB W3
HuX. EcTb OCHOBaHMA Nojarath, YTO COCTOSHHE MOpPS MOXeET OBITb Co-
XpaHEHO, W A&XKe YJIy4llieHO, HO 3TO TpedyeT AanbHEeHIIMX COrJIacoBaH-
HBIX YCHJIMH Bcex cTpaH bacceiiHa.

YepHoe mope

Inowans Yeproro mops 420 Thic. kM, ero cpeauss riyGuna 1300 M, a
Haubonbwas — 2212 M; oObemM Boabl Mops cocTtaBiseT 547 Thic. KM,
Cpennss BenH4yHHa pedHoro croka B YepHoe Mope — 346 KM’ B roj, u3
nux JlyHaii naer 200 xm’. Yeproe MOpe 3aHUMaeT rTyOOKYIO TEKTOHUYE-
CKYIO BMaJiMHy C KOHTHHEHTAJbHbIM 1ENb(OM, pa3BUTBIM JIMLIb B CEBE-
po-3anaaHoi 4yactd mops. Yepes nponue Bocdop npoucxoaur obmen
BoA: Goslee mpecHas YepHOMOpCKas BOAA YXOAMT MO TMOBEPXHOCTH B
Mpamoproe U nanee B CpeauseMHoe Mope, a y AHa nponuBa B UepHoe
Mope BTekaeT Goinee coneHas W, cieloBaTesbHO, Gojiee MJIOTHas Boja
MpamopHoro Mops. bocdop urpaer pone nopora, BbI3bIBalOLWIEro pasjie-
neHue BoA YepHoro Mops no BepTyKaiu.

INoBepxHocTHLIE BOABI YepHOro Mops OTAe/N€Hsl OT OCHOBHOM TOJILIM
CJI0OEM C MOBbILIEHHbIM TPAJHEHTOM IIOTHOCTH. BeniencTaue sToro Boa!
ri1yGOKOBOAHOM 4acTH MOPS NMPaKTHYECKH JIMLIEHB BO3MOXKHOCTH o6Me-
Ha ¢ BepxHUMH ciiosMu. Ha Gonbiine riy6GHHBI HE MOCTYNAaeT KUCIOpOL,
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a TOT, 4YTO ObL1, MOJNIHOCTBIO M3PACXOA0BaH HA OKHUC/IEHHE OPraHHYECKOro
BemiectBa. [loa aelicTBUEM CHNBI TSDKECTH HA JIHO OCaKAaeTcs opraHuve-
CKOe BeUlecTBO, MPOAYLMpYeMoe B BepXHeM aspobHoM cioe. B Gecku-
CIOpONHO#N cpeAe noA AedicTBHEM OakTepuii MPOMCXONMT pas3fiOKEHHE
opranuku ¢ oOpasoBaHueMm cepoBoaopona. B pesynstate okono 90%
Macchl MOps 3aHUMaeT 30Ha 6e3 Kucnoposa, a U3 XH3HeHHbIX ¢opM B Heil
pa3BuThl aHadpoOHBIe OakTepun. CpenHss rnyOuHa BepXHel rpaHHLbI ce-
poBomopoaHo# 30HbI coctaBnsger 120-130 m ¢ konebanusmMu ot 60 no
210 M. Oro BaxkHelIIas reo’KoNIorM4eckas rpaHuna Yepaoro Mop4.

B HayyHo#1 ¥ nomynApHOH neyaTH NMOABISIMCH MPEATIONOXKEH!S O BO3-
MOX>KHOCTH BBIXOZa 3HAYMTENbHBIX Macc CEPOBOAOPOJA Ha MOBEPXHOCTh
Mops U B atMocdepy. Takoe cobbiTie nelCTBUTENBHO MPO3HIO OBl Ceph-
€3HbIMH 3KOJIOTHYECKHMMH HETIPUATHOCTAMH H Jaxe karactpodoit. OnHa-
KO MCCJIEJOBAHMS MOKA3a/IM, YTO CO CTOPOHBI OCHOBHOM CEPOBOAOPOAHO#M
30HBI onacHOCTh YepHomy Mopro He rposut. IlpuponHseie mpoueccesl B
HEM HaXOJATCA B ONpE/IEICHHOM IHHAMHYECKOM paBHOBecHH. [Ipensrcr-
BHEM /Ul MOABLEMA BEPXHEH rpaHHLbl CEPOBOAOPOAHON 30HBI ABIAECTCA
CJIOH MOBBILICHHOTO rpajiMeHTa IUIOTHOCTH. [N ero paspylueHus Heo6-
XOAMMO, 4YTOOBI COJIEHOCTH MOBEPXHOCTHOIO CJIOA MOpsi BO3pocia Ha 2-
3%o, 4TO B HACTOALIEE BPEMA MaJIOBEPOSTHO.

Bonpl [lynas — BaxxHeHIIMHA HCTOYHUK 3BTPOGUPOBAHUS U 3arpsS3HEHUS
YepHoro mops. OrpoMHOe KOJIMHECTBO M LIMPOKHil CMEKTP MPOMBILLIEH-
HBIX, CEJIbCKOXO3SIHCTBEHHBIX H OBITOBBIX 3arps3HAIOLIMX BEILECTB, B TOM
4ucsie 6HOreHOB, OPraHUKH, HedTeNpPOIYKTOB, CONEil THKENBIX METAJUIOB,
HECTULIMAOB M JPYTHX 3arpA3HAIOIUMX BEILECTB, MPUXOIIINX CO CTOKOM
WM abcopOHpyEMBIX Ha B3BELUIEHHBIX HAHOCAX, OCKAAETCA B YCThe JlyHas u
Ha BceM 1uenbde. Tam >xe BecbMa BBICOKO U GakTepuasibHOE 3arps3HEHHE.

Benencreue npeBbllIEeHHS CKOPOCTH MOTpebJieHHs Kuclopoja Han
CKOPOCTBIO €ro IMOCTYIUICHHS B BOJHYIO TONIy Ha Iuenbge ceBepo-
3anajHoOH 4acTH MOpPS BO3HHKAIOT aHa’poOHbIE OYaru CepOBOAOPOJHOTO
3apaxkeHus Ha rny6uHax ot 8-10 m go 35-38 M. OHM He cBs3aHBI C OC-
HOBHOMH CepOBOAOPOINHON 30HOH OTKpEITOH 4acTtu Mopsa. Bo Bpems cro-
HBIX BETPOB 3apakKCHHbIE CEPOBOROPOJOM BOIBI HANpaBJAOTCA Kk Gepery
M, JOCTUTHYB Y4aCTKOB C rilyOMHaMH MeHee 3 M, BBIXOJAT Ha MOBepX-
HOCTb, YTO BEIET K MaccoBoil rubenu poiGbl. UMEHHO 3arpA3HeHHe BOX
YepHoro Mops, a He UX CEPOBOJIOPOAHOE 3apaXKeHHE, NMPEACTaBISeT Hau-
60npLIYIO ONACHOCTh U1 F€03KOJIOTHYECKOrO COCTOSIHUA MOpA.
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A3zoeckoe mope

JTO MEAKOBOAHOE MOpe co cpeaHeli rryOuHol 8 M 1 Hanbonbiue 14 M.
ITnowans Mops 38 Thic. kM. Ero o6bem, paeubiit 300 kM®, cooTBeTCTBYET
pEeYHOMY CTOKY B MOpE BCero JIHLIb 3a 8 jieT. DTOT nokasarens CTosb Obl-
CTPOro BOJOOOMEHa yKa3bIBaeT Ha Ype3BblualfHO 3HAUMTENBHYIO POJIb BO-
nocbopa B reoskosioruueckoM coctosHuu mops. Ilpu manoit anrpono-
reHHOM Harpy3ske 3To ObUTO MOpe ¢ HauBbicHIeH GHONOrMyecKoi MpoxyK-
THBHOCTBIO BCJICACTBHE 3HAUUTENILHOTO BhiHOCA OHOreHOB ¢ BogocOopa H,
MO3TOMY, MHTEHCHBHOIO CHHTE3a B MOpPE MEPBHYHOTO OPraHHYECKOTO
BemectBa. OmHako k 1990-biM rr. B 6acceliHe A30BCKOr0 MOpst TPOH3BO-
aunockb 17% npoMbllieHHOH H 22% ceNbCKOX034HCTBEHHOM MPOTyKLUH
6niBinero CCCP, ¢ cOOTBETCTBYIOIIMM BJIHSHHEM Ha BOJOEM. Bblmu co-
OpY>KEHbI BOAOXPAHMIIKILIA Ha OCHOBHBIX pekax, Jlony u Kybanu. Antpo-
MOreHHas Harpy3ka Ha MOpe OKa3aJloCh BECbMa BBICOKOM, UTO MPHUBENO K
€ro 3Ha4YMTe/IbHOH TpaHCHOPMALHH.

B HepaBHeM mpouioM A30BCKOE MOpE IO yNIOBaM PhIObI HAa €AMHHUILY
TUTOLAIY 3aHHMAJIO NIEPBOE MECTO B MHPE CPeAH MOPCKHX BoaoeMoB. Ero
BBICOKas PHIOONPOAYKTHBHOCTH Ompeesiach MacwiTabaMH BOCIPOU3-
BOJICTBA PHIGHBIX 3amacoB, oGMIHeM HepecTHu (Ha 10 kM aKBaTOpHH
6su10 1,3 kM* HepecTUnu), HU3KOM coneHocTero (10,5%0), GonblMM
MPUTOKOM YMCTOM NpecHoi Boapl (41-59 KM B rof), BHICOKOH TpodHO-
CTBIO MEJIKOBOJHH.

o Mepe pa3BUTHA 3KOHOMHYECKO# JeATeNbHOCTH B OacceitHe Mops
yBEIHYHIHCH Ge3BO3BpaTHBIE 3a00phl BO/BI, MPEUMYIIIECTBEHHO Ha OpO-
meHHe. B AzoBckoe Mope cTano noctynare 6osbliiee KOJIHYECTBO uep-
HOMOPCKOH BOIBI. JTO NMPHUBENO K YBENTHUYEHHIO COJICHOCTH, YTO A A30-
Ba BBI3bIBAET 0CO6EHHO ObICTpBIE M ritybokue nedopmarn GHOTHUECKHX
¥ aOHOTHYECKUX KOMITIOHEHTOB 9KOCHCTEMBI MODA.

B Mope ¢ peuHBIM CTOKOM HayaJld MOCTynarh B 6ONBIIKUX KOIMYECTBAX
COJIH TSDKEJNBIX METAJUIOB, OCTATKH NMECTHLHUIOB, OPraHH4YeCKHe BEILECTBa,
HedrenpoaykTsl ¥ Ap. C Apyroi cTOpoHbI, MPHTOK GHOreHOB COKpaTHICA
BCJIEACTBUE MMEpeXBaTa THX 3JIEMEHTOB, ocobeHHo docdopa, Bomoxpa-
HWIHLIAMH. DKOJIOTHYECKasi CHCTEMa MOpS OKa3ajlach B YCIOBHAX CHJIb-
HeHLIero aHTpONOreHHoro crpecca. buonoruyeckas NpogyKTUBHOCTD CO-
KpaTwiach MOYTH B J1Ba pa3a. YnoB pbibbl B 19761984 rr. 661 B 2-3
pa3a MeHblue, yeM B 1936 r. JloObiua npoxoaHbiX pbid cokpaTHiachk 3a TO
ke BpeMs B 5—15 pa3, B TOM uncie oceTpoBbix B 4-9 pas.
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VIL. I'eo3konoruvyeckue npodjaeMbl HCMOJb30BAHUS
MO4YBEHHBIX H 3¢MEJIbHBIX pecypcoB

VIIL.1. Ocnoenvle pynkyuu chepol noue (neoocghpepoi) !

COBOKYNHOCTb MOYB MHpa YacTO BBIAEIAIOT B 0cOOYyIO 4acTh 3KoChe-
pbl, Ha3biBaeMyIO cepoii nous, wiu nenocepoi (OT rpey. néAOH — Moy-
Ba). [To onpenenennto B.A Koeabl, nenocgepa — 3to obemupoBas 61o-
3HepreTHyeckas U 6HoreoxuMmuueckas CHCTeMa, crnocobHas K caMOpa3BH-
THIO U CaMOperyisuuy, obecneynBaioiias CylLeCTBOBAaHHE H BOCIIPOH3-
BOJCTBO JKMBBIX opraHu3moB. MIMeHHO 3TH 4epTbl nenocdepsl 06ycioB-
JMBAIOT [UIOAOPOJHE ECTECTBEHBIX W aHTPOIMOreHHBIX (CeNbCKOXO3si-
CTBEHHBIX, JIECOXO3AHCTBEHHBIX) SKOCHCTEM.

Ctporo roBops, o4Yssl He 06pa3yioT CIUIOLIHYIO reocdepy, MOCKOJIBKY
BCTpeyaloTcs ToNbKO Ha cyme. Ha cywe ux ponp BenMka, MoToMy 4TO
MHOTHE €CTeCTBEHHbIE rl00anbHbie MEXaHU3MBI, PEryJIHPYIOLIHE COCTOS-
HHe 3Kocdepbl, TaK WK HHaYe, MPAMO WIH KOCBEHHO, NEHCTBYIOT B MOY-
BEHHOM MNokpoBe. He MeHee cHiibHA 3aBUCUMOCTb COCTOSIHUS NTOYBEHHOIO
NOKpPOBa OT aHTPOMOreHHbIX COOBITHH U MPOLIECCOB.

ITouBa — MHOTOKOMMOHEHTHOE, HO LIEIOCTHOE MPHPOAHOe obpa3oBa-
Hue. OHa obpasyercss Ha 3eMHOH NMOBEPXHOCTH TaM, F/ie POHHKAIOT ApYT
B Ipyra U B3aMMOAEHCTBYIOT Bce 4eThipe reocdepsl (iutochepa, ruapo-
cdepa, atMocdepa U Guoctepa), cocTapsioLye 3Kkocdepy.

[TouBa — ocob6oe o6pa3oBaHHe, Ha FPaHH KMBOTO M HEXKHBOTO, Ha3BaH-
Hoe B.M.BepHanckum GHOKOCHBIM TEIOM, C MEPEIVIETAIOLMMUCS, CIIOX-
HEeHMMH OGHONOrHYECKHMH, XMMHUYECKMMH W (GHU3HYECKHMH Mpouecca-
MH. OTH NpPOLIECCHI 3aBUCAT OT NMPUPOJHBIX YCIOBHH K&KAOro MECTa, TO
€CTb OHH MOJUUHSAIOTCS ONpeAeNeHHbIM reorpagMYECKUM 3aKOHaM, 4TO U
npuBeSo K (GOPMHPOBAHHIO FEHETHHYECKH OOYCNOBIEHHBIX, 30HAIBHBIX
THUINOB MOYB, K1accHdHKauns koTopbix 6bina npepiokena 6onee 100 ner
Tomy Hazaza B.B.JlokyuyaeBbiM. MOXHO cka3aTh, YTO MO4YBbI HECYT OTIIE-

lllnu Gosnee yriayGieHHOro W3yyeHHs 3THX BOMPOCOB PeKOMEHAyeTca yueOunk M.A.I'na-
3onckoii ¥ A.H.I'ennanuena “I'eorpadus nous ¢ ocHosamu nousoseacHus”. M.: Hsa-so
MI'Y, 1995. 400 c.
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YaTOK TeX YCJIOBHH, KaK €CTECTBEHHBIX, TaK H aHTPOMOTeHHbIX, B KOTO-
PbIX OHH pa3BuBatotci. [To4Ba 3T0 COXKHO QYHKUHOHHpYIOLIAs AUHAMH-
yeckas CHCTeEMa, B KOTOPOit Bce TpH (pasbl COCTOSHHA BeleCTBa: TBEp/Aas,
JKuaKas U razoobpasHas, a Takke M XKHMBOE BELIECTBO, — B3aHMOAEHCTBY-
IOT ApPYT € APYroM B pe3ysibTaTe MHOXECTBA MPOLIECCOB Pa3IMYHON MpH-
pOJIBI, CKOPOCTH M MHTEHCHBHOCTH. [IpH 5TOM BewecTBa MOryT nmpeobpa-
30BBIBaThCA U3 OIHOH (ha3el B ipyryio. K ToMy ke OHH OT/IIMYAlOTCA CHO-
COOHOCTBIO MepeMeLiaThCa BBEPX U BHH3 MO NOYBEHHOMY NMPOdMITIO.

IToyra TecHO CBA3aHa C MEMEHTaMH reocdep B KakaoM naHauadre, a
3HAYMT, U C 3emieil B LIeJIOM, UIpas akKTHBHYIO Poib B rinodansHbIX 6HO-
reoXMMHYECKHX 1IMK/Iax BemecTBa. [Ipoucxoaur o6MeH MeXay BO3AyXOM
no4ssl U atMocgepsl. JBiKeHHe BOJABI CKBO3b MOYBY B MpoLiECcCax HH-
(uIBTPaLIUH, HCMIAPEHHSA, CTOKA W Np. 00yC/IOBIMBAET aKTHRHOE y4acTHe
NoYBhI B I1106aibHOM Kpyroopore Bozsl. [Ipy 3ToM Boaa Taioke ob6pazsy-
€T M MEPEeHOCHUT IOYBEHHBIE PAaCTBOPHI, aKTHBHO YYacTBYs B Ipoleccax
no4yBoo6pa3zoBaHui. BepxHas yacTh auTocdepsl, MOABEp)KEHHAs MpoLec-
caM BBIBETPHUBaHMS, ABJIAETCA HCTOYHUKOM MUHEPAIIBHBIX KOMIOHEHTOB B
nouse.

Takum o6pa3zoM, nouBa MOXET PacCCMaTUPUBATLCA KaK MPHPOIHOE Te-
J10, KaK INHAMHYeCKas CUCTeMa M KaK 4acTb Nanawadra.

OcCHOBHBIMH (PyHKLMSAMM MMOYBEHHOro MOKpoBa, no B.A.Koene, saBins-
I0TCH:

— Ouoskonoruueckas (Mo4sa 3TO MECTO pa3MelleHus U GyHKLMOHUPO-
BaHHUA XKHBOI'O BELIECTBA);

— 6Ho3HepreTuueckas (3T0O MeCTO NMpeoOpa3oBaHHUsA COTHEYHON SHep-
I'MH, aKKyMYJIMPOBaHHOM B ryMyce H ApPYrHX OpraHMYecKHMX BeLlecTBaxX, B
6HoMaccy);

— ¢yHKuMs pukcauuu a3oTa U 06pa3oBaHUA GenKoB;

— (YHKIMS aKTMBHOTO areHTa B MI06aibHBIX 6HOr€OXUMHYECKHX LIMK-
JlaX OCHOBHBIX XHMHUYECKHX IEMEHTOB;

— GyHKUMS npeoOpa3oBaHHs NMOACTHIAIOIIMX KPUCTATHYECKUX MOPOJ
B U3MeJIbYeHHbIE pakuum (BBIBETPHBAHUE);

— ruaponoruveckas ¢yHkuus (3T0 o6nacTh akTHBHOro BomooOMeHa
Mexay reochepamu);

— MeTteoposnoruyeckas (yHkuus (310 06nacth, BHOCAILAA 3aMETHbIM
BKJIaJ B GOPMHUPOBAHHE COCTaBa H PeXXUMa aTMocdepsl).

OTH QyHKLHH ONpPeseNsioT O4eHb MHOTHE B3aUMOCBS3H B rIO0aIbHOM
MexaHu3Me (QyHKLIMOHHPOBAHHUA IKOC(EpPDI KaK CHCTEMBI.
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Hrak, nousa — 310 nonudyHKUHOHaNbHAas MNpHpoAHas cuctema. U3
MHOTOYHCJ/ICHHBIX BaXKHEHINIMX GYHKUMIA ClefyeT BBIACIWTD HaUBaX-
HEHLIKMEe, a MMEHHO OMpPEACAIOIYIO POJib MOYBBI B MPOU3BOACTBE MeEp-
BHYHOH OHONIOrHYecKol NMpPOAYKLMHM KaK OCHOBbI BO30OHOBHMBIX IDH-
POZHBIX PECYPCOB M INIABHOrC MCTOYHHKA NMHUTAHHA YEIOBEYECTBA, M POJIb
NOYBbI KaK TOHKOH MOBEPXHOCTHOM 0605104YKH 3K0cephl, Uepe3 KOTOPYIO
OCYLIECTBIAETCS OOMEH BELIECTBOM M SHEPruei BO MHOT'HX 3BEHBAX IJIO-
6anpHbIX GHOr€OXHMHUYECKHX LIMKIOB H PEryJHpyeTcs XUMHUYECKHH co-
CTaB BOJ| M BO3AyXa. Brlpaxkasch f3bIKOM XKYPHAJIMCTOB, MOXKHO CKa3arh,
4TO POJIb MOYBEI BO MHOIOM MOX02Ka Ha POJIb KOXKH Y JKMBOTHBIX.

Bonbluag yacTb npo6sieM reo3KoJI0rHH Tak WIKH HHaue CBA3aHa ¢ Hejo-
chepoil. XuMuueckue u3MeHeHus aTMoc(epbl M BbITEKalOHE OTCIOAA
NOCNCACTBUSA 3aBUCAT OT Yy4YacTHs MOYBBI B INI0OaNbHBIX OHOreoxXMMuye-
CKMX LMKJIaX BeulecTBa. COCTOAHME OKEaHOB, OKPaUHHBIX U BHYTPEHHHX
MOpe# U, B 0COOEHHOCTH, NPHOPEXKHBIX 30H B CHJIBHOH CTENeHH onpefie-
JI€TCA BBIHOCOM HAHOCOB, PACTBOPEHHbIX M B3BELLEHHBIX XHMHYECKHX
BELIECTB CO CTOKOM C MaTepUKOB. A B GOPMHPOBAHHM CTOKAa BCEX 3THX
BELIECTB, PaBHO KaK H COGCTBEHHO JKHUKOr0 CTOKa, MOYBEHHBIH NOKPOB U
€ro COCTOSAHHE UrpaloT OYeHb GOJIBIIYIO POJIb.

H3MeHeHns COCTOAHMA M NMPOAYKTHBHOCTH NMPHPOIHBIX 3KOCHCTEM, B
YaCTHOCTH 00€3JIeCEHHE H OMYCTHIHWBAHHE, BIMAIOT HA COCTOSAHHE MOY-
BEHHOTO MOKPOBa, a OHO, B CHJIy CYLIECTBOBaHHMSA OOpaTHbIX CBs3eH,
B/IMAET HA JajibHEHIlee CHHXKEHHE NpoAyKTUBHOCTH. HakoHel, psn npo-
OneM OkpyxaloweH cpebl, BOHHKAIOWMX B MCKYCCTBEHHO CO3JaHHBIX
WIH CHJIbHO NpeoGpa3’oBaHHBIX YEOBEKOM 3KOCHCTEMaX, TAKHX KaK ar-
PO3KOCHCTEMBI, TAKXKE TECHO B3aHMOCBSA3aHbl C COCTOAHHEM MOYBEHHOrO
NOKPOBA MJIH €ro BO3ACHCTBHEM Ha JpYrHe KOMITIOHEHThI 3KOC(epbl.

Yro KacaeTcs NMOTEHUHANbHOrO IUIOAOPOAHs, TO GONbLIas YacTh CYLIH
HENPUrOJiHa, MAJIOTIPHrOIHA WM HEYNOOHa Juls 3eMyieleNius u3-3a clie-
ayroumux orpaHuueHui (B %% ot oOuwei miomann cBoGogHOM 0TO Nbaa
CyLIH):

3acylITUBOCTh 28%
OrpaHHYeHHs O MUHEPAILHOMY COCTaBY 23%
Manas MOLIHOCTb MOYB 22%
IepeyBnaxkHeHHe 10%
Beunas Mep3sora 6%
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3aMeTHM, 4TO MOYBBI MOTYT OBITh MAJOMPHrOAHBI Cpasy MO HECKOJb-
KMM MpH3HAKaM, H M03TOMYy 001uas IIomanab HeNpUroAHbIX K UCIIONB30-
BaHMIO MOYB MEHBILE, 4€M CyMMa yKa3aHHbIX Bbllle moka3ateseil. Co-
TJIaCHO OJIHOM M3 OLIEHOK, B MHpe uMeeTca 32,8 MiH. KM? PUrOIHBIX K
naxore noys, uaH 22% obwei miomwann cymu. Ipu srom nnme 3%
MOIA/M CYLUH NPEACTaBAAIOT BHICOKONPOAYKTHBHBIC NIOYBHI.

VIIL.2. Aumponozennaa dezpaoayun no4e

CKOpOCTH NPHPOAHBIX MPOLIECCOB, MPOTEKAIOLIMX B MOYBE, H CKOPOCTH
aHTPONOT€HHBIX MPOLIECCOB, BO3HUKAIOIIMX NPH HCMOAb30BAaHUU TIOYBBI,
BechbMa pasnH4Hbl. Hanpumep, exxeroHble TeMnbl BOXHOH 3pO3HH MalIHH
B JIECATKH pa3 MpPEeBbILIAIOT €CTECTBEHHbIE TEMITbl BOCCTAHOBJICHHS TMOY-
Bbl. CTpOro roBops, ¢ €CTECTBEHHO-HAYYHOH TOUYKH 3PEHHS, MOUBbI — 3TO
BO300HOBHMBIi NMPUPOHBII pecypc, HO MPaKTUYECKH, BCIEACTBHE MalbIX
CKOPOCTEH €CTECTBEHHBIX MPOLIECCOB 110 CPABHEHHIO C AHTPOTNOTEHHBIMH,
3TOT pecypc B GONBLUMHCTBE CHTYALMi MOXET paccMaTpHUBATbCA Kak He-
BO300HOBMMBIH. Mcnonb3oBaHue MOYB 3a4acTyi0 MPUBOAMT K YXYy/llie-
HHIO WX TPUPOAHBIX CBOWCTB, TO €CTh K WX AerpagauuH. B npouecce ne-
rpajauMy yxXyalaroTcs MHOTHE CBOMCTBA MOUBLI, B TOM YUC/IE€ YMEHbILA-
€TCs ColepaKaHUe MOYBEHHOro rymMyca M Tepsercs yacTb Haubosiee LEH-
HOM, ToHKoAUcnepcHOH (pakuuu nousbl. IlpuMeHeHue ynoOpeHuii u
APYTHX arpoTEXHHYECKMX MPHEMOB MOXKET BPEMEHHO KOMIIEHCHPOBAaTh
WM 3aTy1ueBbIBaTh 3¢ ekt aerpajaluy noys.

Jerpanauus no4s — fBJ€HHE CTONb XK€ €CTECTBEHHOE, CKOJIb U COLIU-
ansHoe. [To ompeaenennio Ilporpammel OOH mo okpyxaioweii cpeae
(YOHEID), dezpaoayus noue - anmponozernnviii NpOYecc CHUMCEHUSL CRO-
cobrnocmu noug obecneyugame cywjecmeosanue niooel. SBnexnue nerpa-
JaLMU TOYB COCTOMT W3 MHOXKECTBA JIOKaJbHbIX mpobieM, CKilajpiBato-
IMXCs B OOLIEMHUPOBYIO MO3aHKY.

B npoGneme perpajanuy NOYBEHHOTO MOKPOBa MHOTOYMCIIEHHBIE W
pa3HoOoOpa3Hble JIoKaJIbHble BOMPOCH! CKIIaJBIBAIOTCA B MI0OAJIbHYIO Mpo-
6nemy. Jlerpanauus nenocdepbl — OAHA W3 CaMbiX CEpbe3HbIX, AOATO-
CPOUHBIX, OOIEMHPOBBIX Mpo6JieM, CTOALLMX Nepes YENoBeUeCTBOM, MO-
TOMY YTO OHA WrPaeT CTOJIb BAOXKHYIO POjb B (YHKUHOHHPOBAHUH 3KO-
cdepbl, ¥ MIOTOMY TaKXKe, YTO OHa — OJHH W3 BaXHEHIIHX (aKTOPOB B
npobieme obecrnevyeHus HaceIEHHA MUpa NPOAOBOJIbCTBHEM.
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Jerpanauiio nouB MOXHO OXapaKTEpPH30BaTh KaK “NON3ydylo”, Kak
npoLiecc, MOCTENEHHO H MOTOMY HE3aMETHO YXY/IIAIOMMHA HX COCTOSHME
(cM. Pazpen 1.3).

Ta6auna 12. IInomans ¥ cTeneHs aerpagalyH no4s MUpa

Tune! ¥ cTeneHb Aerpagauyuy no4s IInomans
Tun decpadayuu: MJTH. KM %
CMBIB U pa3pyIllIeHHE BOAHOMH 3po3neit 10,9 8
Pa3BeBaHue U pa3pyLI€HHE BETPOBOM 3po3ueii 5,5 4
Xumuueckas Aerpananus (o6eaHeHHe ryMycoM H

6uoreHaMH, 3acojieHHe, 3arpsA3HEHHe, 3aKucIe- 2,4 2
HHUE U TIp.)

O®mnueckas aerpagaums (TepeymnnoTHEHHe, 3a- 0,8 1
6oyaynBaHue, MPOCAIKHU U Mp.)

Cmenene Oezpadayuu:

Cnabas 7,5 6
VYMepeHHas 9,1 7
CunbHas 3,0 2
OueHb CHIIbHasA 0,1 0,1

I'nobanbHas ouenka perpajauuu nous (Global Assessment of Soil
Degradation — GLASOD), 6bi1a Beinonneda FOHEIT (1990 r.). CornacHo
OLIEHKE, TONIbKO MaJIOHACEJIEHHbIE paiioHbl 6OpeaIbHBIX JIECOB M MYCTHIHL
HE 3aTPOHYTbl aHTPOTIOreHHOM Aerpaaauueil Moys.

ITo ouenke IOHEII, 15% perpaaupoBaHHBIX CENbCKOXO3AHCTBEHHBIX
3eMeJjIb OTHOCATCS K KaTeropuH “CH/IbHO JerpagMpOBaHHBIX”. DTO MOYBBI,
y KOTOpPBIX UCXOJHblEe OHOTHYECKHE (PYyHKLHH — NpeBpamaT OHOreHHbIE
BeLlecTBa B (YOPMbl, ACCHMUIIUPYEMbIE€ PACTEHUAMH — MPEUMYIIIECTBEHHO
paspylueHbl, M OHH 6oJiee HENPOAYKTHBHBL. OTH TOYBbI CTOJIb CHIBHO Je-
rpagupoBaHbl, YTO UX BOCCTAHOBJIEHHE HJIH HEBO3MOXKHO, HJIH XK€ TPYAHO
JOCTHIKMMO HW3-332 TEXHUYECKHX CMNOXKHOCTeH U KpaliHe BBICOKOW LEHBI
Takoit paborel. Hampumep, BoccraHOBieHHe OorapHbIX (HEMOJHBHBIX)
nous B CLLIA o6xoautcs B cpenHeM B 4000 aMepHKaHCKMX JOJIApOB Ha
rekTap. Jlpyras yactb AerpaaupoBaHHbIX Mous (46%) OTHOCHTCH K KaTe-
ropud “yMepeHHO AerpaAvpoBaBLIMX”, CO 3HAYUTENBHO COKpaTHBIIEHCS
MPOAYKTHBHOCTBIO.

Jerpanauus no4B NMPOHCXOAUT BCIEACTBHE Pa3/IMYHBIX MPHYHH aH-
TPOMOreHHOro Xapakrepa. BoiHas U BeTpoBas 3po3us NMOYB — BaKHeEM-
LIMe TIpoliecchl, pacrnpocTpaHeHHbie Ha 84% nerpaaupoBasiiux moye. K
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JpYTrHM OCHOBHEIM MpOLIECCaM Aerpajallid MOXKHO OTHECTH YXYALUEHHE
CTPYKTYPBI MOUBBI, €€ TEXHONCHHOE 3arpsA3HEHHE, 3acojieHue, 3abonauu-
BaHWe W noxroruieHre. [lnowans ¥ creneHs aerpanauuu Noys MHUpa, Mo
nanHbiM GLASOD, npusesens! B Tabi. 12.

OCHOBHbIE NPHYHHBI JETPafaliiH NOYB MHpa: CBeJE€HHE JIECOB, IJaB-
HbIM 00pa3oM AJ1s CelbCKOro XO3sHCTBa; MepeBbINac CKOTa; HECOBEp-
IIEHHOE M HENPaBUIIbHOE CEIbCKOE XO3ANCTBO; MEpeIKCIUTyaTalus Mous.
Kateropus 3Ti He HMEIOT YETKHX I'PaHHLL M MEPEXOJAT OHA B APYTYIO.

Kak u B 1es10M 11 MHpa, NOYBBI Ha TEPPUTOPUM PoCCHM 3HAYHTENILHO
JerpaZupoBaHbl, MPH 3TOM reorpaguueckoe pacnpese/ieHHe CTENeHH Jie-
rpajaly HepaBHOMEpPHOE.

B Poccun npeobnanaiot cnenyolue npouecchl Aerpaialiy noys:

1) Camxenue conepxanus rymyca (aerymudukans),

2) O6eccTpyKTypHBaHHE, B TOM YHCIIE YIVIOTHEHHE M3-3a UCIOJIb30Ba-
HUS TAKEJIOH CEeJIbCKOXO3ANCTBEHHOM TEXHHKH,

3) BoaHas spo3us;

4) BetpoBas 3po3us, Wiu aednaums;

5) TexnorenHoe noakucieHue (BHIOPOCAMH TPOMBILIJIEHOCTH W OT
ynoOpenuit);

6) 3arps3HeHHe NecTULIMAAMY;

7) TlpombiuisieHHOE 3arpsi3HeHHe (BOKPYr KpPYMHBIX FOpPOJOB M MECT
rOpHO-A00bIBaIOLICH NPOMBILIJIEHHOCTH);

8) lerpanaums Be4HO# Mep3JIOTHI;

9) 3abosaunBaHHe U NIOATOIUICHHE,

10) BropuuHoe 3acosneHue.

B ocoGeHHOCTH criefyeT OTMETHTh, YTO OKomo 2/3 Beeit nawHu Poc-
CHM pacriojiaraeTcsi Ha YepHo3eMax pasjiMuHbIX THIOB, TO-€CTb HUCXOAHO
Ha GorateHiuinx, Haubonee MIOAOPOAHBIX MouBax Mupa. KauecTBo 3THX
MOYB BECbMa CHJIbHO YXYALIMIOCH, KaK 3TO JEMOHCTPUPYIOT AaHHbIC A/
4yepHO3eMoB Pycckoit paBHMHSI, ¢ nHTepBasiom B 100 ner (Tabn. 13).

Tabanna 13. M3meHenne coaepxanus rymyca B naxorHom cioe (0-30
CM) YE€pPHO3EMOB LIEHTpanbHOM yacTH Pycckoii paBHuHbl 3a 1881-1981 rr.

lon 1881 1981 INorepu rymyca
Moxkazarenn | Coxnepxa- |3anacsl, | Cogepxa- | 3anacel, | 3a 100 Cp.3a [3aroa,
Hue, % T/ra uue, % T/ra ner, t/ra | rog, /ral %
Jlecoctens 10-13  }300-330f 7-10 210-300 90 0,9 23-30
Crenb 7-10  |221-315 4-7 150-263 | 52-71 0,5-0,7 |17-32
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Kax BMAMM, 3a CTO JIET IKCIUTyaTalliH MOYB W KOHLIEHTpAL1s, U 3ama-
CBHl TyMyca CYIIECTBEHHO YMEHbLUIWIHCh. 3anachl rymMyca COKPaTHJIMCh
NpUMepHO Ha OfHy uetBepTh. Jlerpanauus mous Poccuu — 310 KOMOC-
cajibHas, TPYJHO BOCIONMHHUMAs MOTeps npuposHoro 6orarctea. OaHako
Aerpanauus 4epHO3EMOB 3TO yuiep6d He Tonbko Juis PoccHu, HO M ana ye-
JIOBEYECTBA B LIEJIOM, TOCKOJIBKY OHA CBf3aHAa CO CHW)KEHHEM TNOTEeHLM-
aJILHOTO IUIONOPOAMA IOYB MUpA M, CIIEAOBATENIBHO, OTPUIIATENBHO BIIHA-
€T Ha peleHHe MpobaemMbl NPOIOBONBCTBHS.

VII.3. 3emenbhble pecypcsl Mupa u ux uchob306aHue

ILiomans cymy cocranser 149 MiH. kKM’, BK/IIOYAS JIEAHHKOBBIE TO-
KPOBBI, MPaKTHYECKH O€3)KH3HEHHbI€ ITyCTHIHH, BOJOEMBI, IYCTOLUH CO
cnabopa3BUTOH WM pa3pyLIEHHOH Mo4yBOM. M3 HMX NI€AHMKOBBIC MOKPO-
Bbl 3aHMMAIOT OKOJIO 16 MIIH. KB. KM, ¥ cBOOOAHAaA OT nbja cyma — 133
MJIH. KB. KM. YacTp CyIIH, OTHOCHTENBHO MPUroAHas MAJid Kakoro-iubo
HCTIO/Ib30BAHHS, HE TIPEBBIIIAET 95 MTH. km’, Win 64% oT obmieit nuoma-
¥ CyWH. 3TO TOT OrpaHUYEHHBIH pe3epB, KOTOPLIM paclojiaraeT 4eso-
BeuecTBO. C oueHb OONBLIMM OKPYIJICHHEM MOXKHO CKa3aTh, YTO MAllIHA
3anumaet 10% Bceii cywn, nacrouma — 20%, neca — 30%, 1 HeynoOHbIe
3eM/H pasHoro Tina — 40%.

CornacHO Jpyro#l oLleHKe, CelIbCKOXO3AHCTBEHHbIE 3eMIM (MaLuHs,
nacTOMIA ¥ NOTEHUMATBHO MPUTOAHBIE K UCITOJIB30BAHHIO HEYIODbA) CO-
craBnstoT 37% Bcelt cBOOOAHOH OT JbJa IUIOIIAAM CYLIM, H3 KOTOPBIX
NpPUMEPHO OfHAa TPETh HAXOAMTCA Noj nawHed. B nureparype BcTpeua-
I0TCA pa3IMyMs B BEIHUMHAX IUIOWIANEH THIOB HCMNONB30BaHUA 3€MEb.
I'naBHBIM 06pa3oM OHH CBA3aHbI C HEUETKOCTBHIO OIPEUE/ICHHH 4TO I10-
HUMATb, HaNIPpUMeEp, NMOJ MacTOMLIEM, JIeCOM, NalHel H np.

Haubonee xapakTepHOl 4epTOi B MCMONB30BAHHH 3€MENIBHBIX pecyp-
COB MHpa 3a MMOCJTEAHEE THICAUENIETHE SBIAETCA YBEIHUYCHHE IUIOLAAH
MaLIHK, OTpaXkalolllee pocT NOoTpeOHOCTEH HacesieHHA MHpa B IPOJOBOJIb-
cteuu. [Ipu 3TOM HTOrOBas TIOLAAB NACTOMIL KaK B MHPE B LIEJIOM, TaK H
B KaX/IOM M3 KPYMHBIX pailoHOB U3MEHsAach B BeCbMa MaJlbiX mpejenax,
TOr[a Kak IUIoIaab iecoB cokpaianack (tabn. 14).

Hauuble ans Tabn. 14 B3aThl ¢ okpyryieHneM. Buaumo, aBTopsl OTHe-
Ci HeynoOHble M HEHCNOJIb3yeMble 3€MJIH K KaTeropuu nactouin M je-
COB, YTO YyKa3blBaeT Ha BCeoOLLylO MPOMU3BONBHOCTH M HECOIJIACOBaH-
HOCTb BBIJIENIEHHS Pa3jIMYHBIX KJIACCOB HCIMOJIb30BAHHMA 3€MENIBHBIX pPe-
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cypcoB. Tem He MeHee, Tabn. 14 BecbMa HarJI4JHO WUIIOCTPHPYET H3Me-
HEHWs IUIOLIAAM OCHOBHBIX KaTeropHii 3eMeNbHLIX pecypcos 3a 280 ner,

32 MCKJIIOYEHHEM IIOCIAECAHHX ABYX-TpeX ACCATHIIETHH, O KOTOpbIX pedb
MOMIET HIDKE.

Tabauna 14. U3meHeHHS OCHOBHBIX THITOB MCIOJb30BaHHUA 3€MEJIbHBIX
peECYpCOB MHpa, MJIH. KB. KM

Ton 1700 1850 1920 1950 1980
Jleca 62 60 57 54 50
IMacTOoHnia 68 68 67 67 68
IMamus 3 5 9 12 15
Hroro 133 133 133 133 133

Ecnn OCHOBBIBATHCA TONBKO Ha L{H(POBBIX NAHHBIX MO UCTOPHYECKHM
U3MEHEHHUAM [UIOLIANH HCIMOJNB30BAHHA 3€Melib, TO MOXET CO3JATbhCH
JIOKHOE BlEYaTVICHHE, YTO pacillUpeHHe TUIOWAJH NMallHU MPOUCXOJIUIO0
rJIaBHbIM 00pa3oM 3a cyeT Mcye3HOBeHHUs JiecoB. Ha camom nene, B 3aBu-
CHMOCTH OT NMPHPOIHOH 30HBI, 9TO NMPOUCXOOWIO WIH 3a CUET BBIPYOKH
jeca ¢ MOCNeAyiolleil pacnalikoi, WiM BciaeacTBHe TpaHchopMmauuu B
NMamHio creneif, npepuii, capaHHBl U apyrux OesnecHBIX NaHgmadToB.
ITponecc npeobpa3oBaHHs KIacCOB HCIMOJB30OBaHHA 3e€MeSib HEOMHO3Ha-
yeH. OH 3aBHCUT OT MHOTHX €CTECTBEHHBIX U OOMIECTBEHHBIX ()aKTOPOB.
YacTe pacnaxaHHBIX TEPPHTOPHIi MOXET BHOBb 3apacTaTh KYCTapHHKOM,
BTOPUYHBIM JIECOM, TpaBaMH U mip. PesynbTHpylowmas cymma riouianeii
TOrO WJIH HHOrO KJIacca 3€Mellb 3aYacTyl0 HE OTPAaXKaeT 3TU CIOXHEIE
IIPOLIECCHI.

Kpome Toro, mpoHCXoauT nepepacnpene/ieHHe UCIOIb30BaHUSA 3€MENb.
PacTymas yucneHHOCTP HaceneHHs MUpa TIPUBOOMT K HEOOXOIXHUMOCTH
paciiMpeHus miowmanu, HeoOXxoauMo Ui pacceneHus moaed u obecne-
YeHUs MX HeoOXOAWMBIMH YCIyraMH, HanmpuMep, cucteMamu cbopa u
npepaboOTKH Mycopa, JOPOraMH M aBTOCTOSHKAMH, CHCTEMaMM KOJUIeK-
THBHOTO TpaHcopTa M np. Kak npaBuio, mpu 3TOM B KaTETOPUIO ropo-
CKMX MEpeXOoasaT HalTydillie CeNbCKOXO03HCTBEHHBIE, MPEHMYLIECTBEHHO
NaXOTHBIE 3€MJIH, NIOTOMY YTO OHH Haubosee yHOOHBI UIs HACEICHHBIX
IMyHKTOB. KOHKYpEeHLMS MEXIYy pa3sNU4YHBIMH TIONB30BATENAMU 3EMENb-
HBIX PECYpCOB BO3pacTaeT MO MEpe yCHJeHHs crmpoca Ha 3emumto. Ilpu
3TOM MOTYT BO3HHMKAaTh HEOXXHAaHHble cuTyauu. Hanpumep, ecnu Obi
Kuraili npuHsn peuleHHe WATH MO TyTH aBTOMOOMIM3ALMH, CPABHUMO#H ¢
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CHIA, To 310 npuBesno Ob1 k notepe 20% naiuHy, NIOTOMY YTO 3Ta 3eMJIA
u 6e3 Toro aparoueHHas, norpeGosanack Obl Ha NOPOTH W CTOSHKM IJIA
COTeH MUJUTMOHOB JIMYHBIX aBTOMOOWIEH.

B HacTosee BpeMs IUIOLAJb MaXOTHBIX 3€MeNIb B MHPE COCTaBJseT
OKOJIO 15 MJIH. KB. KM. NPH FOJJOBOM NPHPOCTE BCero iuub okoso 0,1% B
roa. M3MeHenus niowany naxoTHbIX 3eMeNb B MUPE BHIMIAIAT CIEAYIO-
MM 0Opa3oM (MJIH. KB. KM):

1971-1975 rr. 1985 r. 2000 r.
14,8 15,0 154

Takum 06pa3oM, poCT MaxOTHBIX MJIOWIA/ieii MUpa NMpaKTHYECKH MNpe-
KpaTHJICA. JTO CBA3AHO MpPEX/E BCErO C T€M, YTO TEPPUTOPUH, YIAOOHbIC
IUIs 3eMIIE/IENHNs, y)Ke TIOUYTH BCe MCMOJIb30BaHbl. Takum obpasoM, yelo-
BEYECTBO BBHILLIO K €llle OJHOMY mpeaeny HecylueH crnocoGHOCTH 3Ko-
cdepnl. [locTikenne pybexxa B 0COOEHHOCTH OYEBHIHO, €CIIM MOCMOT-
PETh Ha H3MEHEHH IUIOLAAN MAIUHH, IPUXOAALIEHCS Ha OHOrO 4eJioBe-
ka. 3a nepuoa 1700-1950 rr. Ha myuy HaceleHHs MHpa MPHXOAHIOCH
0,41-0,48 ra/yen. mes B BUAY He OY€Hb BHICOKYIO HAJI€XKHOCTb MCXOM-
HBIX JIaHHBIX, CJieAyeT NPU3HaTh BECbMa BBICOKYIO CTaOHMIILHOCTbH 3TOrO
nokasatens B TedeHue 250 ner. Ha atom ¢ouHe 3amerHblit npupocT
yZesbHOM futowaan nawxi, ot 0,41 xo 0,48 ra/yen., 6pin B Neproa Mex-
oy 1850 u 1920 rr., xoraa oCBaHBaJMCh HOBBIE CENbCKOXO3AMCTBEHHBIE
TeppuTopun B CeBepHoii AMepHKe M Ha BocToke Poccuu.

Onnaxo Bo BTOpOi#i nonoeuHe XX Beka pocT HaCENEHUs NPUBEN K Npo-
TPECCHPYIOLLEMY CHHXKEHHIO yaenbHO# ruowany nawxy no 0,34 ra/uen.
B 1980 r. u 0,29 ra/uen. B 1990 r. lanbHeiillee CHUKEHHE 3TOrO M0Ka3a-
TeJs HEU30EXHO BCIIEACTBHE NPAKTHYECKH HEU3MEHHOMH UIOLIAAM MaxoT-
HbIX 3eMEJb NPH BO3PACTAOLLEH YUCIICHHOCTH HACENeHHUS.

[Tnowaae noa 3epHoBbIMM KyabTypamMd B mupe B 1981 r. mocturna
HaMBBICLIErO 3a BCIO HCTOPHIO MaKCHMYMa 7,32 MIIH. KB. KM, HO K 1995 r.
OHa MOHM3WIAchk A0 6,69 muH. KB. KM. 3a 3T NATHAAUATH JieT ObIIH 3a-
OpoLUCHbl CHJIBHO SpOJUPOBAaHHBIE 3€MJIK HA TEPPUTOPHH ObIBlLErO
CCCP, vacTb namHu O6bula norepsHa NMpy HHAYCTPHAIM3aLHMK B A3HH, U
nonsa nawnu CLIA, Hau6osnee noasepikeHHas 3pO3HH, CHOBA CTaja 3aje-
Xbl0. AHAJIM3 CUTYyalUHH NS KaKIAOH M3 CTPaH CO 3HAYMTENIbHON YHCIIEH-
HOCTBIO HaceleHHus nokasai, 4to ¢ 1950 mo 1990 rr. yaenbHas ruowanb
3€PHOBbBIX COKPATHJIACh NMPAKTHYECKH B KaXAOH CTpaHe, U MPOrHo3bl yKa-
3BIBAIOT HA WX JanbHelilee cHxkeHne k 2030 r. no karactpoduuecku

234



Hu3kux yposHeil — 0,02-0,05 ra/uen. B Takux crpaHax kak Eruner,
Oduonnsa, Hurepus, [Takucran, banrnanem, UugoHesus.

IIpu coBpeMeHHOH MiollaAM MAalUHKM, PaBHON 15 MIH. KB. KM, npe-
JeNnbHas BeJIMUMHA TUIOLANeH, MPUIOAHBIX Ui 3eMJIeeNius, OLleHHUBAeT-
c4 pa3sHbIMM aBTOpaMH C BecbMa OONbIINMH BapHalMsAMH, PEUMYLIECT-
BEHHO OT 24 0 32 MIH. KB. KM. Pa3HHIa Mexxay noTeHUHalbHO MpPUroa-
HBIMH M y)K€ HCIIOJIb3YEMBIMH 3€MJISIMH COCTaBifAeT 9-17 MIIH. KB. KM.
OCBOHTD 3TH IUIOILAAN BECbMa TPYAHO MO Pa3HbIM NPHYHHAM.

YacTb 3eMenb NMOABEPKEHA BOJHOM HIIH BETPOBOI 3PO3HH, 3aCOJIEHHIO,
3a00JIaYMBaHHIO H APYTMM HeOGNaronpHUATHBIM TEO3KOJIOTHYECKHM SBJIE-
HUSAM M OTOMY HaXOJUTCS B 3AIEXKH.

bonbLioii MacCHB HEHCTIONB3YEMBIX, C TOYKH 3PEHHs 3eMNeNevs, Tep-
PUMTOpHI OTHOCHTCA K 30HE BJI@KHBIX SKBaTOPHAILHBIX JiecoB B FHOrkHOH
Amepuke u Adpuke. Jng 310l 30HBI MOKA ellle He HallAEeHbI 3KOJIOTHYe-
CKH YCTO4YHBBIE METOABI 3emiieaenus. [{a u Bpsaa Jik Obino 661 NpaBUIILHO
CTPEMHTBLCS K MPEBPALICHHIO BJIAJKHBIX SKBAaTOPHANLHBIX JIECOB B MALIHIO
BCJICACTBHE HEU30EXHOTr0 HapyUICHHA MIOOAIBHOrO 3KOJIOrHYECKOro
paBHOBECHS.

ITomumo Toro, B AdpHKe 3HAUMTEINILHEIE MJIOWIAAM TIOYTH HE HCMOJb-
3yIOTCA YEJIOBEKOM H3-3a paclpoOCTPaHEHHS MYXH lie-lie, ¢ COMYTCTBYIO-
IIMMH eii OoNe3HAMH Jofell M JOMAaliHero CKoTa. JTO, B OCHOBHOM,
nanawadgTel CaBaHHBI, H TAaM MOXXHO, MO-BHHMOMY, OXHAATh HEKOTOPO-
ro paclIMpeHHs MOCEBHBIX IUIOWaneH, ecnH O6opeba ¢ 6one3HaMu u ee
NEePEHOCYHKAMH OKAXKETCH YCMeIIHOMH. 3eMJIH C FOpPHBIM WM pacuyieHeH-
HbIM pesibeOM TEOPETHUECKH MPHTOAHBI K HCMOJNB30BaHHIO, HO (aKTH-
YeCKH 3aTpaThl Ha 3KOJIOTHYECKH YCTOMUYHBYIO IKCIUTYyaTaALHIO HOBBIX 3¢-
MeJlb OKa3aIMCh Obl CITUIIKOM BEJIHKH.

Bechb Bonpoc B TOM, BO 4TO 060HAETCA KMIOrpaMM MPOAYKLHH 3eMile-
JeNInd, €CJIM MOCYMTaTh BCe 3arparhl. EC/IM BKIIOYAaTh B CTOMMOCTH OC-
BOCHHUS HOBBIX 3€MeJIb KaK 3KOHOMHYECKHE 3aTpaThbl, TaK H HEBOCITOMHU-
MBI€ NMOTEpH KayecTBa OKpY»Kalollieil cpelibl, TAKHE KaK CMbIB TIO4B H YBe-
JIMYCHHE CTOKAa HAHOCOB, TO CTOMMOCTb YPOXKasi OKaXKeTCs 4Ype3MEepHO
BBICOKOH. BeposTHO, uenoBeyecTBO JOMKHO YAOBIETBOPATh CBOH PacTy-
wHe noTpeGHOCTH B MPOAYKTaX CENbCKOro XO34MCTBa rJlaBHBIM 00pa3zoM
MCIONIb3Ys 3€MJIH, Y)KE€ HaXOAslIMecsd B HacTosllee BpeMs B JKCIUTyara-
LIMH, TaK KaK OHH OoJiee YCTOHYHBEI 3KOJIOMHYECKH, U TOJTHAA CTOMMOCTD
npoaykrta 6bu1a 661 He cToNb Besnka. [To-BHAMMOMY, OCHOBHOH cTpare-
rHYECKOM JIMHHEN B CTIOJIB30BAHHH 3EMEJIbHBIX PECYPCOB MHpa A 3eM-
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NEeAeNUA NOKHO OBIThb OrpaHMYEHHE POCTa MAaXOTHBIX IUIOWafel Ha
YPOBHE, OIH3KOM K COBPEMEHHOMY.

BakHeiiiiee Ucnonb3oBaHHe 3€MJIM — NPOU3BOACTBO MPOAYKTOB MUTa-
Hus. Benencrteve pocTta YMCIEHHOCTH HAaceA€HMA H €ro MOTpebHOCTEH
YBEJIHUEHHE NPOH3BOJICTBA NPOAYKTOB CEbCKOrO X034HCTBA OOBEKTHBHO
HeoOxoaumo. OHO 3aBHCHUT OT ABYX OCHOBHBIX (paKTOPOB: IUIOLIANH 3€M-
JI¥, Ha KOTOpOH BO3MOXHa CEJIbCKOXO3HCTBEHHAsA ACATEIbHOCTD, U TMO-
TEHIHAJILHOrO MIOAOPOAHS KXKAOH €THHHLIBI 3TOH 3eMJIIH.

PacTyiuii cnpoc Ha npoJOBOJLCTBHE H PaCLIMPAIOLIAACS SKOHOMHKA
MHPa OKa3bIBalOT CEPLE3HOE BO3/ACHCTBUE HA CTPATErHIO MCIOJIB30BaHHS
3eMEJIbHBIX PECYpPCcoB M HX cocTrosHHe. Ecii HeBo3MOXXHO obecrnequThb
pacTyline NoTpe6HOCTH B MPOAOBONBCTBHH MOCPEACTBOM BIUIIOUEHHUS B
NPOM3BOACTBO HOBBIX 3€ME/Ib, TO OCTAETCA APYroH IyTb — MOBLIIMICHHE
IJIOAOPOAMS MOYB MOCPEACTBOM HHTEHCH(HKALIMU CENbCKOro XO3AHCTBA.
Ho 3ToT myTh co3maeT cepbe3Hylo yrposy s 3kocdepbl, B TOM 4YHCIE
IJ1s1 yCTOMYMBOrO CylIECTBOBaHMA neaocgepbl kak OCHOBBI XKH3HH. Takas
yrpo3a yxe peaJibHO MpOSABJAETCA B BHJAE Pa3HOro poAa MOCIEACTBHH
CEJIbCKOXO03AHCTBEHHOH EATENBHOCTH, U YIpO3a MOXET PE3KO YCHIIMTBCH
Npy JajibHEHLIEH HHTEHCU(HKALIMHN CENIBCKOrO XO3AHCTBA.

VII.4. I'eoskonozuueckue npobaemsl 3emaedenun

EcTecTBeHHBIE 3KOCHCTEMBI, KaK MpPaBHJIO, 3aMKHYTBI, TO €CThb OT/IH-
4alOTCs BECbMa MaJIbIMH MOTOKAMH BEILECTBA U PHEPTHH Yepe3 UX IpaHu-
upl. Jlrobas cenbckoxo3siicTBEHHas IKOCHCTEMA CYLIECTBEHHO OTMYaeT-
C OT MPHUPOAHBIX 3KOCHCTEM 3HAYHTENbHBIMH MOTOKAMH BELECTBA W
3HEPrHH YEpe3 €€ IPaHHLIbl U3-32 BHIHOCA BEHIECTB C YPOXKaeM, MOCTYI-
JIeHUS ynoOpeHHid, BOAbI ANA OPOLUEHHS, MECTHUMIOB, U T.N. LlenTpans-
HBIM 3B€HOM B arpO3KOCHCTEME ABJIAETCA MOYBa, B KOTOPO#, HECMOTPA Ha
MacCHpPOBAaHHbIE AHTPOMOreHHbIC BO3JACHCTBUS, MJIOAOPOAUE NOHKHO CO-
XPaHATHCA Ha OMpPEAEJIEHHOM YPOBHE, YTOObI 0Oecre4nBaTh OXKHAAEMBIii
ypoBeHb npoaykuuu. Ilpu 3ToM Bo3HHMKaeT pan npobGneM okpy»karouie
cpelbl Ha YpPOBHE OTACIBHOIrO CEJIbCKOXO3AHCTBEeHHOoro mons. Jlpyras
rpynna npobiem cBs3aHa ¢ BO3JEHCTBHEM CEJILCKOrO XO3AHCTBa Ha OK-
pY’KaloLyIO Cpefly 3a NpeAenaMH MoJis, H YacTO BECbMa JAJIEKO 3a mpe-
JACJIaMH.

OCHOBHblE HEOIAronpUATHbIE MPOLECCHl HA YPOBHE MOJA CHHXAIOT
ninoaopoaue nous, MmoauduUUpys HX pusMUeckoe, XUMHUECKOe U GHoJI0-
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MMYE€CKOE COCTOSHHE. OTO BOAHASA H BETPOBas 3pO3us, NMOCIEACTBUA MPH-
MCHCHHA yﬂOGpCHHﬁ H NNECTHUHAOB, YIUIOTHEHHE MOYBbI, €€ 3arpsi3HEeHHUE,
a TaK)XKE 3aCOJICHHEC, IOATOIUICHHE H 3abonauHBaHHe MOYB.

VII.4.1. Boonas u éemposasn 3po3usn noug

Opo3us NouB — 3TO €CTECTBEHHBIH reoMop¢onoruyeckuii npouece, He-
OTbEMJIEMOE 3BE€HO Kak Mo0anbHbIX OHOreOXMMUYECKMX LMKJIOB, TaK W
robanbHOro LMKIA JeHyJalMH-akKyMyasudd. HanGonblivie BelUUUHBI
€CTECTBEHHOH BOJHOH 3pO3MH BHE rOPHBIX TEPPUTOpPHii HabnroAaloTCs B
30Hax MOJIyMyCTbiHb M cTenei. 3aech KOMMUYECTBO OCA[KOB, COCTABIAIO-
mee okoio 250-500 MM B roa, elle JOCTATOYHO BEJIMKO, YTOOBI obecne-
YUTL pa3MbIB U CMBIB MOYBbl, @ €CTECTBEHHA! PAaCTHUTENILHOCTb YXKE€ He
MOJIHOCTBIO 3AILMIIAET MOYBY OT BO3ICHCTBUA JOXAEBbIX kanens. Hau-
MEHBLIKME BETHYHHBI €CTECTBEHHOH BOJHOH 3pO3MM XapaKTepHbI IS TeX
JaHAWAadTHLIX 30H, IZie CIUIOIUHAS, 3a4acTyl0 MHOTOSpPYCHast pacTUTEb-
HOCTb 3alllMIaeT MTOBEPXHOCTH MOYBHI OT pa3MblBa (B 30HaX BJIAXHBIX Jie-
COB), WM Tle OCaZKOB HEAOCTAaTOYHO AJIA 3aMETHOrO CMbIBA (30HBI IMycC-
ThIHB). Pacnipenenenue ecrecTBeHHOI BOAHOH 3pO3UM MOYB B MHMpE B Lie-
JIOM MOAYHHSAETCA 3aKOHY reorpaduueckoii 30HaJIbHOCTH.

MakcHMyM €CTECTBEHHOH BETPOBOH 3pO3HK pacroiaraercsl B apUAHbIX
30Hax (MOMYIMYCTbIHH M MycThiHK). Ha rno6anbHOM ypoBHE poJib BETpo-
BOH 3pO3HH NPHONH3MTENBHO BABOE MEHblle, YeM BOAHOM 3po3uu. OG-
mas IUIOIaRbk B MUpE, TMOJABEPraiollascs HeoOpaTHMbIM H3MEHEHHSM
BCJIEACTBHE BETPOBOH 3PO3HMM, HEBEIHMKA, HO JIOKAIbHBIH 3¢ ¢eKT 3Toro
npoLecca MOXKeT ObITh BECbMa CEPbe3HbIM.

TIpu npespalleHHH MPUPOAHOH 3KOCHCTEMBI B CENIbCKOXO3HCTBEHHOE
[oJIe YCIIOBHS U1 3PO3MH Pe3KO MeHAOTCA. [IoBepXHOCTL MOUBbLI CTaHO-
BUTCS c1a00 NPUKPLITOH PaCTUTENBHOCTBIO, 4 3HAYUTENBHYIO YacTh roja
¥ BOBCe rojod. MHoOrouncneHHbie JaHHbie YKa3blBalOT Ha TO, YTO NpH
npeobpazoBaHuM JIECHOTO JaHAWA(Ta B NOJIEBYIO arpO3KOCUCTEMY BEJH-
YHHBI SPO3HH YBEJIMYMBAIOTCA MO KpaHHEH Mepe Ha ABa-TpH NMOpsJKa Be-
JIMYMHBI, a TIpH NMpeobpa3oBaHUH OTKPHLITOro (HeaecHOro) naHawagpTa —
Ha oauH-ABa nopsaka. [lostomy npu cenbckoxo3siCTBEHHOM OCBOEHHMH
TEPPUTOPHii 3PO3HA NMOYB PE3KO YBEJIMUMBAETCA U OCTAETCA HA BHICOKOM
YPOBHe.

B Poccuy noutH nonoBuHa rUiolaay noys noABepxkeHa BOAHOH U BeT-
poBoii apo3uu. Ha 5 muH. ra ObiBuwiero CCCP pacnonaratorcs CHIBHO
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SpOJAMPOBAaHHbBIE MOYBHI, HA KOTOPLIX YpoxkaW He mpesbimaior 40% ot
TeX, KOoTopble Obuin Obl MpH Heu3MeHeHHOH noyse. B mocnexHue roapl
cymectsoBaHuss CCCP ¢ noneit BoiHocuaoch 100 MiaH ToHH rymyca u 6o-
nee 40 MJIH. TOHH coelMHEHHi a3oTa, ¢ocdopa M kanus B roa. 310 B
noaTopa pasa GoJibllie KOJHYECTBa BHOCHMBIX B TO BpeMs B MOYBY yJ00-
peHHii, © UMEHHO TakuM 00pa3oM MOTEHUMAbHOE MUIOAOPOAHE MOUBBI
HEYKJIOHHO CHHKaeTCsl.

MHorouucineHHbie GakThl W3 ApYrux paOHOB MHpa TaKKe YKa3bIBAIOT
Ha Ype3BbIYafHO BHICOKYIO CTENEeHb CHWXEHUA €CTECTBEHHOrO IUIOAOPO-
DU MOYB.

B CHIA 3a nocneanue 200 jieT CMBITO OKOJIO TPETH BEPXHEro CJIOs
NOYBBI, U €CTECTBEHHOE miojopoaue cokparwiock Ha 10—15%. Okono
nByx tperei namuu CLIA Hyxnarotcs B 3aiute ot 3po3ud. [TouBeHHas
spo3us B CLIA yHocut npubnusutensHo BABoe Gonbuie GHOreHHBIX Be-
IIECTB, Y€M HX BHOCHTCA B MOYBY B BUAe YA0OpeHHi. OKONO MOJIOBHHBI
HaHocoB pek CLLIA 06s3aHbl CBOUM MPOUCXOXKAEHHEM 3PO3HH TIOYB.

Eine xy»xe CHTyauus ¢ 3po3Hei MOuYB B Pa3BUBAIOLIUXCA CTpaHax, rae
OnaronpuaTHbIE U 3PO3UH NMPUPOIHbIE YCIOBHA COYETAIOTCA, KaK Mpa-
BWJIO, C HM3KHM YPOBHEM MPOTHBO3PO3HOHHOH arporexHuku. Ha o.SIBa,
HanpHMep, POCT A0XOJ0B CE/IbCKOX03AHCTBEHHOrO MPOU3BOACTBA 32 M0-
cnennue 10-15 ner cocrapnsan okono 4% B rofi, HO 3Ta BENHYHMHA NPH-
MEpHO paBHa MOTEpSAM IUIOAOPOAMS MOYB B pe3ynbTaTe 3po3uH. B 3um-
6abBe 3po3us YHOCHT BTpoe Gonbilie OHOreHOB, YeM WX BHOCUTCH €xKe-
FOJIHO.

I'naBHas npu4MHa 3pOo3UM MOYB — celbCKoe Xxo3ahcTBo. Hanpumep, B
wrate Heto-Mopk (CILIA) 3emnenenbueckue cucteMsl 3aHumator 20%
TUIOLIAAH, HO OHHM Aa0T 63% Bcero o6bema 3po3uK MOYB LUTATA.

[MpoTHBO3pO3HOHHAs CHOCOOHOCTh MOYB 3aBUCHUT OT COAEPXKAHHA Y-
Myca W KapOOHATOB, KOHUEHTpPALMH KaTHOHOB B MOIJIOLIAIOLIEM KOM-
TIEKCe, MEXaHHUYECKUX M arperaTHbiX CBOWCTB mouBbl. Kaxawlii reHeTH-
4YeCKHH THMN MOYBbI OTIMYAETCA XapaKTepHbIM Ui Hero HabopoM mapa-
metpoB. HanbonbLiel 3po3HOHHON yCTOHYHMBOCTBIO cpeau no4s Pycckoit
paBHHHbI 06safaloT YepHo3eMbl. K ceBepy W 10ry OT 30HBI 4€pPHO3EMOB
YCTOHYHBOCTh MOYB K BOAHOH 5po3uM cHuxkaercs. C Apyroii cropoHsl,
6onee 70% 4vepHozeMoB mHpa pacnaxaHo. [Tostromy obumii o6bem spo-
3UM B YE€PHO3EMHOH 30HE MOJA BINHAHHEM 3€MJIECNIUA 3HAYMTEILHO YBe-
HYMICH.

Hackonbko yBenvuunach 3po3us MouB MHUpa BCIIEACTBHE TpaHC(HOpMa-
LMK €CTECTBEHHbIX 3KOCHCTEM B MaliHIO? ABTOPOM ObLIM BBIMOSHEHBI
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pacyeTsl BIMAHUSA CENbCKOTO XO3fHCTBA Ha BOAHYIO 3PO3MIO MOYB MHpA.
Vcranosneno, yto ¢ moneil CMbIBaeTcs exerogHo He mexee 90 mupa.
TOHH 1104BbI. Jlna cpaBHEHHSA: TBEPAbIH CTOK peK MUpa OLEHHBAeTCs B 22
MJpPA. T B rod. B HacTosiiee BpeMs BOAHAsA 3po3us 10YB 1O KpaiHe# Me-
pe B ATk pa3 6osnblie, 4eM OHa ObUIa MPH HEHAPYLIEHHBIX 3eMJIEAEIHEM
ycnoBuax. O6beM cMBITOH MOYBEI coaepxHT Gonblie docdopa, yeM Bee
npou3BoAcTBO GocopHbix yRoOpeHHii B MUpe 3a roj.

[naBHBle MOTEHUHANBHBIE PE3EPBBI 3EMENBHBIX PECYPCOB MO MALIHIO
pacnofaraloTcs B TPONMMYECKUX M 3KBaTOpHAbHbIX paiioHax. Paciumpe-
HUE TUIOLUA[M MAaliHK TPUBEAET TaM K 3HAYHUTENBHOMY POCTY 3PO3HM
noys. Ilponomxkaroineecs obe3neceHne npuBeaeT K AajibHeHIIEMY YBEJIU-
YEHHIO 3PO3HHM NMOUBLI, B OCOOEHHOCTH BO BJIXKHOM IKBATOPHAIBLHOM 30-
He, TZe, MO CPaBHEHHIO C JO3EMJIEHE/IBUYECKUM MEPHOIOM, DPO3HS YKE
yBEIMUMIach B 8 pa3, M MpPH YCJIOBHH HMCMOJb30BaHUA BCEX AOCTYIMHBIX
3eMeJIbHBIX PECYPCOB MOXKET BBIPAcTH B 24 pasa.

Hanboneiee ysenuueHHe 3po3nH Mo4Bkl, B 33 pa3a Mo CpaBHEHHIO CO
BpPEMEHEM 10 Hauaa 3emielenus, OTMEYaeTcs B paiioHax JOCTaTOYHOro
YBIQKHEHHS YMEPEHHOro Mosca, rAe Mo KIMMaTHYECKUM YCJIOBHAM W3-
HaYaJIbHO NPOM3PAcTalIM Jieca U rie Miollans NauH BeCbMa BeJluKa.

Ha ypoBHe peuHoro GacceiiHa cMbITble MOYBBI MPEACTABISIOT COOOI
HaHOCBI, MEPEHOCHMBIE PEKaMH. YBEJIHYEHHE CTOKA HAHOCOB MPHBOJAMT K
3aHJIEHUIO BOAOXPAHHIIHIL, KAHATIOB, OPOCHTE/IbHBIX CHUCTEM H CYAOXO[-
HeiX myTteH. [ina ycnosuit CHIA noacuMTaHo, 4TO 3TO MPUHOCHT 60Jib-
KA 3KOHOMHYECKHH YylepO, YeM CHHXEHHE IUIOJOpOAMs MOYB B pe-
3yJIbTaTe 3PO3HH MOYB.

Jlaneko He Bech poIxblii MaTepuan, oOpasylollriics BCIEACTBHE 3po-
3MM NaXOTHBIX MOYB, AOCTUraeT GONBIUMX peK U okeaHa. [Ipeumyiect-
BEHHas 4YacTb €0 OTJIAraeTcs HHXE MO CKJIOHY M B ruaporpadHueckoi
CETH nepBoro nopsajaka. Yem Bbille MOpSAOK CeTH WK yeM 6oJibile mio-
mwanae 6acceiiHa, TeM MeHbLUAs 10JI1 HAHOCOB MOMAAET B PEKH.

B Gacceiine Oku, HanpuMep, pacrpeaeneH’e OTIOKEHHbIX HAHOCOB T10
3NIeMEHTaM penbeda BIMIAAUT CIEAYIOINM 06pa3oMm:

B npenenax | B nonunax 6e3 | B nonuHax B nonuHax cpen- | Bcero:
CKJIOHOB — NOCTOAHHOTO MalbIX peK — | HHX peK M riaB-
60% croka — 20% 10% Hoii peku — 10% 100%

OtHowieHHe 06beMa HAHOCOB, JOCTHILUMX ONPEAECNEHHOro CTBOpa Ha
peke, k 00beMy HaHOCOB, NEPBOHAYANbHO 0Opa3oBaBLIMXCA B 3TOM Oac-
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ceiiHe, Ha3biBaeTCA TOKa3aTeneM TNOCTYIUIEHUS HaHocoB (Sediment
Delivery Ratio — SDR). Bennunna SDR Haxoxurcs B obpaTHO# Henu-
HEHHOM 3aBUCUMOCTH OT miowaau 6acceiina. O6mupHBIA akTHUECKHI
Mmartepua, coOpaHHbIi B pa3jIMuHbIX paiioHaX MHpa, MO3BOJIHI MOJYYHTD

cliefiyiollee BbhipaKeHHe Ui OnpeAeseHHs NoKa3aTens MOCTYIUICHHS Ha-
HocoB (SDR):

SDR =kS"

rae S — nnomane H6acceiina, k ¥ n — uucnoebie napamerpsl. [Ipu 3Tom na-
pameTtp n usMensercs B npeaenax ot -0,01 no -0,25.

F'eomopdonoruueckne ¥ reoslorMUYECKUe HCCIEIOBAaHUA MOATBEPXKIA-
IOT BEAYLIYIO POJIb PaCIUMPSAIOILErocs 3eMIEIE/Hs B YBEIHYEHUH 3PO3UH
MOYB M CTOKa HaHocoB. Ha rore Vkpaunsl B 6ajikax, He HMEIOIIUX MOCTO-
SHHOFO CTOKa BOZBI, OTMEUYEHbl 3HAYHTEJILHBIE OTIOXKEHHS HAaHOCOB, aK-
kymynupoBanusie 100—150 ner ToMy Hazaj, TO ecTh BO BpeMeHa 3emile-
JebYeCKOro OCBOEHHS IOXKHBIX cTenei. AHanu3 KepHOB ocaakoB B Uep-
HOM MOpPE MOKa3aJjl, YTO CPEeIHAS CKOPOCTb OCaAKOHAKOIUIEHHS B MEpHOL,
7000-2000 net ToMy Hazan cocTaeiia 90 MIIH. T B rofl. 3aTeM CKOpPOCTh
HaKOIUIeHHUs yBenuuuiach 10 250 MJIH T B roji, mpuueM oHa Obina Hau-
6onbweit B X—XV BB., koraa npoucxonuia Haubosnee akTHBHAA TpaHC-
¢dopmauus necos B 6acceiine JlyHas B arpo3KOCHCTEMBI.

Pycno pekn XyaHX? B HHXKHEM TE€UCHHH Ype3BbIYAiHO HEYCTOHYMBO.
Peka Tedyer B COOCTBEHHBIX OTJIONKEHHUAX, OUE€Hb OBICTPO H pe3K0 HIMEHAA
CBOE TIOJIOXKEHHE U BbI3bIBas KaTtacTpoduueckue 3aToruieHus. 3a nocies-
Hue 4000 ner 6pu10 oxono 1500 HaBoAHeHMIi, B pe3ysibTare KOTOPBIX
pYC/IO peKM NiepeMellaioch Ha JAECATKHA W COTHH KWioMeTpoB 26 pas. U
BCe ke 10 BpemeHH npumepHo 1000-2000 net Tomy Hazan pexa XyaHXd
MMena OTHOCHTEJIbHO HOPMasibHbI 00beM CTOka HAaHOCOB. 3aTeM cellb-
CKOXO03sHCTBEHHOE OCBOeHHe KuTas mpuBeno k pacnaiuke MOBEPXHOCTH
JleccoBoro ruiato B 6acceiite p. XyaHxd, rie 3pO3uH CTaJIH MOABEPraThCs
Ype3BbIYAHHO NIErKO Pa3MbIBAEMblE, TOHKHE OT/IOXKEHH: Jlecca. MyTHOCTB
BOABI HeoObluaiiHO Bo3pocna M gocturaer ceituac 1 17/ky6. M. CTOk HaHO-
coB XyaHx3 — okosno 1 mapa. T B rog, win okono 10% croka B3BEIIEHHbIX
HAHOCOB BCEX peK MHpa. JTO CTAaBUT €€ Ha BTOpOE MECTO B MHpE Mocjie
I'anra-BpamanyTpbl. Ha peke nocTpoeHO HECKONBKO BOAOXPAHWIMIL, pa-
6oTaloMX B CMEUHANLHOM PpeXHME, NPENATCTBYIOLIEM HAKOTUIEHHIO
Gobiueii 4acTH NEPEHOCHMBIX HAHOCOB, HO BBIMOJHAIOLUHX CBOIO OCHOB-
HYI0 GYHKUHIO yBETHUYEHHS CTaOWIIbHBIX BOAHBIX PECYpPCOB.
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VII.4.2. I'eoskonozuueckue nocreOCmeus npuMeHeHus yoooperuii

Jins cBOEro pa3BMTHS PaCTEHHA HY>KIAIOTCA B OMNPENENIEHHOM KONIHYe-
cTBe OHOTeHHBIX BElECTB (coeaHHeHHH a30Ta, ¢ochopa. Kanusd U Ap.),
0GBIYHO MOTJIOIAEMBIX K3 MOuBBl. B ecTecTBeHHbIX 3KOCHCTeMax Ouore-
HBI, aCCHMUIMPOBaHHbIE PACTHTENILHOCTHIO, BO3BPALIAIOTCA B NOYBY B pe-
3yJIbTaTe MPOLECCOB AECTPYKLMH B KPYrOBOPOTE BELIECTBA: Pa3iOKEHHU
MIOJIOB, PACTUTEJILHOIO OMnaja, oTMepuHx noderos, kopHe u np. Heko-
TOpPOE KOJMYECTBO COEOMHEHUH a3oTa (ukcupyeTcs GakTepusMH U3 aT-
Mocepsi. YacTs 6noreHos npuBHocHTes ¢ ocagkaMi. Ha orpuuarenbHO#M
cropoHe GaJlaHCa HaXOAATC MHGUIBTPaLUA U NOBEPXHOCTHBIH CTOK pac-
TBOPUMBIX COEMHEHHI1 6MOreHoOB, HX BBIHOC C MIOYBEHHBIMHM 4aCTHLIAMH
B [poLiecce 3po3HH MOYBE, a TaloKe NMpeobpa3oBaHUe COCAUHEHHIH a30Ta B
razoo6pasHylo ¢a3y ¢ yxoloM ee B aTMochepy.

B npupoaHbIx 3kOCHCTEMAaX CKOPOCTh HAKOIUIEHHS! WM PacXOHNOBaHHS
NUTaTENbHBIX BellecTB OOBIYHO HeBenuka. Hanpumep, mis neBCTBEHHOM
CTenu Ha yepHo3eMax Pycckolf paBHUHBI COOTHOLIEHHE MEXIY MOTOKOM
COeIMHEHHH a30Ta Yepe3 rpaHHLibl H30PaHHOTO y4YacTKa CTENH H €ro 3a-
nacaMH B BEpXHEM MeTPOBOM ciioe coctapnseT okono 0,0001 wnu 0,01%.
MoxHo cka3aTh, YTO B MaciTabax »KU3HM uesoBeka GanaHc GHOrEHHBIX
BEILECTB, TaK K€ KaK M rymyca Juls JEBCTBEHHbIX (MEpBHUYHBIX) YKOCH-
CTeM, 3aMBIKaeTCs C BBICOKOM TOUHOCTBIO.

Cenbckoe X034HCTBO HapylIaeT €CTECTBEHHBIH, MPaKTHYECKU 3aMKHY-
ThIi 6anaHc 6uoreHoB. ExxeroqHeiii ypoxail yHOCHT 4acTh GHOreHOB, co-
JepaKalyuxca B IPOHU3BEACHHOM NpoaykTe. B arpoakocucreMax ckopocTh
BBIHOCA MUTATEJIbHBIX BellecTB Ha 1-3 nopsaka Gonblie, YeM B MPHPOA-
HBIX CHCTEMaX, MPHYEM YEM BBhIlLIE YPOlXKaif, TeM OTHOCHTENBHO GoJnblue
HHTEHCHBHOCTb BbIHOcA. CrefoBaTeNbHO, Aaxke eciv NepBOHAaYaIbHbIM
3arac MUTATeBHBIX BELIECTB B 1OYBE H GBI 3HAYMTENBHBIM, B arpo3Ko-
CHCTEME OH MOXKET U3PacXO0BaThCA CPABHUTENBHO OBICTPO.

Bcero B Mupe ¢ ypo)kaeM 3epHa BBIHOCHTCS, HapHUMep, OKoJI0 40 MITH.
T a30Ta B rofl, HJIM NpuUMepHo 63 kr Ha 1 ra nnomwaau 3epHoBeIX. OTcloaa
creflyeT HeoOXOAMMOCTh NpPHUMEHEHHs YINOoOpeHMH Ui moaaep)KaHus
IUIOAOPOJMS TOYBBI M MOBBIICHUA YPOXAaeB, TaK Kak NPH WHTEHCHBHOM
3eminieienuu 6e3 ynoOpenuii mionopoaue Nno4Bbl CHHXKKAETCA y)KEe Ha BTO-
poii rog. OOBIYHO NPHMEHSAIOTCA a30THbIE, (GOCHOpHbIE M KanUHHbIE
ynoOpeHHs B pa3IM4HBIX (POPMaxX M COYETAHHUSAX, B 3aBHCHMOCTH OT Me-
CTHBIX YCJIOBHiA. B To ke Bpems, npuMeHeHue ynobpeHuit Mackupyer ne-
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rpajaLMio MoYB, 3aAMEHAS €CTECTBEHHOE IUIOJOPOJHE Ha Iofopoaue, 6a-
3MpyloLleecss B OCHOBHOM Ha XHMHYECKHX BellecTBaXx.

IMpousBoacTBo M notpebiieHne ynobpeHuii B MHpe HEYKIOHHO pOCIo,
yBenuuuBmuch 3a 1950-1990 rr. npubnusurensio B 10 pas. Cpennee
MHPOBOE UCNONB30BaHHe yao6penuii B 1993 r. cocraBnsuio 83 kr Ha 1 ra
NaulHK, U3 HUX NPHMEPHO MOJIOBUHA — a30THBIX yAoOpeHuid. 3a 3Toi
CpefHeH BEJMUHHOM CKpbiTa GoNbllas pa3sHHLA B NMOTPeO/IEeHHH pasiivy-
HeIX cTpadH. B Hunepnannax npumensercs Gonbiue Bcero ynodpenwuii, u
TaM ypOBEHb NMPHMEHEHHS YNOOpeHHH B MOC/IeAHHE oAbl Aaxe COKpa-
Tiaca: ot 820 kr/ra no 560 kr/ra. C apyroii cTopoHsl, cpeiHee noTpeo-
nenue ynobpeHuit B Adpuke B 1993 r. cocrasnsio auws 21 kr/ra, npu-
4yeM B 24 cTpaHax MPHMEHSIH 5 Kr/ra U MeHee.

Hapsany ¢ nonoxwurenbHeiMH 3¢ dekTamMi, yro6peHns co3JaloT Takke
3KOJIOTHYECKHE NpOOIeMBl, B 0COGEHHOCTH B CTpaHaX C BBHICOKHM YPOB-
HEM WX npuMeHeHHs. O 3arpA3HeHWH MPHPOAHBIX BOJA HUTpPATaMH U O
CBS3aHHOH ¢ 3THUM 3BTPOQHKALMH BOJOEMOB Yy>K€ FOBOPWJIOCH B riiaBe,
NOCBSAILEHHOH npobieMaM ruapocdepsi.

Hutpatel onacHel A1 340poBbs YesIOBEKa, €CNIH UX KOHLIEHTpauus B
NUTLEBOM BOJIE WIIM MPOAYKTAX CENbCKOrO XO3AMCTBA BbILIE YCTAHOBJIEH-
Ho#t [1JK. KoHueHTpaums HUTPaTOB B BOAE, CTEKalOUIEH ¢ moJjieit, oObIu-
HO HaxoauTes Mexay 1 u 10 mr N/n, a ¢ HepacnaxaHHbIX 3eMelb OHa Ha
nopanok meHbiue. [To Mepe pocta Macchl M IPOAOIKUTENBHOCTH NpHUMe-
HEHUS yaoOpeHHH, Bce OoMblliee KOTHYECTBO HHTPATOB MOMAAaeT B MO-
BEPXHOCTHbBIE M TMOA3EMHbBIE BOAbI, Aead HX HEMPHTOAHBIMU JUIA MHTHA.
Ecnu ypoBeHb npuMeHeHHs a30THBIX ynobpeHuii He mpesbiaet 150 kr
N/ra B roz, To B NpHpoAHble BoAbl nonajaet npumepHo 10% ot obbpema
npumeHseMbix ynobpenuii. [Ipu Gonee Bbicokoii Harpyske 3Ta Jons eLe
Bbiie. B ocobeHHocTH cepbe3Ha mpobieMa 3arpa3HeHHs MOA3EMHBIX BOJ
rocJie TOro, Kak HUTpaThl NONanyu B BOAOHOCHBIH FOPHU30OHT.

BoaHas 3po3us, YHOCS MOYBEHHbIE YaCTHLbI, NEPEHOCHT TaKXKe CO-
JepKalyecs B HUX U agcopOupoBaHHble Ha HUX coeluHeHus Gocdopa u
aszota. Eciin oHM nonapaioT B BoAHbIE 0OBEKTHI C 3aMEUIEHHBIM BOA000-
MEHOM, YJIyHILAIOTCs YCJIOBHMS Ui Pa3BUTHS mpolecca 3BTpodHKauuu. B
pekax CLUA riaBHbIM 3arps3HUTENEM BOJAbl CTaliH PacTBOPEHHbIE H
B3BELUIECHHbIE COEMHEHHS OHOreHOB.

3aBUCHMOCTb CeJIbCKOro X035HCTBA OT MHHEpaJbHbIX YAOOPEHHH MpH-
BeJla K Cepbe3HbIM COBHraM B rjo0ajibHbIX UMKiIax a3otra U ¢ocdopa.
[1poMBbILLINIEHHOE MPOU3BOACTBO a30THBIX YA0OpEeHHH NMPHBEIO K HapYllie-
HUIO rnobanbHoro 6anaHca a3ora BCIEACTBHE pocTa 06bEMa JOCTYMHBIX
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JUIs pacTeHud coeauHeHuit aszota Ha 70% Mo CpaBHEHHIO C JOWHAYCTPH-
aJIBHBIM MepHOAOM. M36BITOK a30Ta MOXKET UBMEHHTh KUCJIOTHOCTD MOYB,
a TalKke CofepXKaHUe B HUX OPraHWYeCKOro BELIECTBA, YTO MOXET MpH-
BECTH K JalibHelillieMy BbIILENAYHBAHUIO MUTATEIbHBIX BELIECTB U3 MOY-
BBl M YXYZALICHHIO KaU€CTBAa NPHPOAHBIX BOA.

Mo Haweii oueHke, cMbIB (hocdopa co CKIOHOB B NpoLiecce MOYBEHHOM
9PO3HH COCTAB/IACT HE MeHee 50 MIIH. T B roA. OTa uM¢pa CpaBHUMA C TO-
IOBBIM OGBEMOM NMPOMBILUIEHHOro Mpou3BoAcTBa ¢ocdopHex ynodpe-
Huii. To apyroii ouerke, B 1990 r. cronbko xe ¢ochopa 66110 BEIHECEHO
pekamMH B OKeaH, CKONBKO ObII0 BHECEHO Ha MOJIs, a HMEHHO 33 MIIH. T.
Mockoneky razoobpasHeix coenuHeHuit Gocdopa He CylECTBYeT, OH Mne-
peMelaeTcs Mox BO3AEHCTBHEM CHIIbI TAXKECTH, [NIaBHBIM 06pa3oM ¢ BO-
JI0#, MPEeMMYLIIECTBEHHO C KOHTHHEHTOB B OKEaHbl. JTO BEET K XPOHHUe-
ckoMy nepuuuty docdopa Ha cywe U K ellle OJHOMY I106aTBHOMY reo-
SKOJIOTHYECKOMY KPH3HUCY.

3aBUCHMOCTD BEJIMMHHBI Yporkas OT 06beMa NpUMeHIeMbIX yRoOpeHui
B LIEJIOM MOXO0’Ka U1 o60# KynbTyphl: paCTEHHE 3aMETHO pearipyer Ha
niepBble MOPLHH MPHUMEHAEMBIX YA0OPEHH, IPH MOCNEAYIOLHX MOPLMAX
MPUPOCT ypOXKas CTAHOBHUTCSA MEHbILIE, a 3aTEM YK€ MPUPOCTa MpaKTHye-
CKHM HeT (KpWBas 3aBHCUMOCTH B 3TOH 00JIaCTH CTPEMHUTCA K aCUMNTOTE),
a MpH JanbHEHIIeM YBETHYEHHM HAarpy3ku yAoOpeHHAMH MOXET OTMe-
4aThCs M CHHXXEHHe ypoxkas. Jlerpajauus noys, o6cyskaaBIIascs BbIle,
He OCTaHOBHJIa POCT CENIbCKOXO3AHCTBEHHOrO MPOH3BOJCTBA, IOTOMY YTO
¢depMepbl B MHpE MPUMEHSIU Bee Gonblie ynoOpeHuid, 4ToObl KOMIEHCH-
POBaTh TEPAEMOE MPHPOIHOE TUIOAOPOJHE MOYB, H YBEIUUMBATH YPOXKaH.

B Hacrosiiee BpemMs pOCT NPUMEHEHHS YAOOpeHHi BBI3BIBaET BCe
MeHbllee NpupalleHHe ypoxkas (Ha KpHBOi 3aBUCHMOCTH YpOXKasi OT Ha-
TPY3Kd ynOOpEeHHSsMH 3Ta CHTyalus HAXOAWUTCA B 30HE ACHUMIITOTHI).
Bcnencteue 310 MpUYMHBL, a TakoKe BCJIEJCTBHE W3MEHEHHS THIA 3KO-
HOMHKH B psfie CTpaH, 00beM NMpUMEHEHHs YRoOpeHuii B MUpe He pacTeT
¢ 1990 r. B Takoit cutyauuu ynobpenns 6onee He MaCKUPYIOT CHH)KEHHE
IJIOJOPOAMS MOUB, MOTOMY YTO OHM HE MOTYT 3aMEHMTb JIpyrue BaXKHbIe
KOMIIOHEHTEI MOYBbI KaK CJIOXKHOIO MPHPOAHOrO Teja: OPraHWYECKOro
BElIECTBa, TOHKOM (pakLUM MO4BBI, BOAOYAEPXKHBaIOLIEH COCOGHOCTH
NOYBBI, TIOYBEHHO# (ayHbl 6€CMO3BOHOUHBIX U MUKPOOPTaHU3MOB H TIp.

B TO e BpeMs, pa3BHBAIOLMECS CTpaHbl HYXJaloTcs B Gornee BbICO-
KOM YPOBHE MpUMEHEHHs yJnoOpeHHil Ais MOBBILIEHHUS CEeNbCKOXO3AHCT-
BEHHO#H NMPOAYKLIHH, YTO, C APYroH CTOPOHBI, HEU30EKHO MOBJIEUET 3a CO-
60ii poCT re0’KOIOrHUECKUX npodiem.
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HayuHo o6ocHOBaHHbIE CTpaTerdH CENbCKOrO X03aHCTBA JOJDKHBI KC-
ClleAoBaTh BO3MOXKHOCTH COKpallieHHs o6beMa NpHMeHseMbIX yno6peHuit
C LeJIbIO TOUCKA ONTHMAJIBHOTO YPOBHS HX MPUMEHEHHA, a TaloKe BKIIIO-
YaTh TAKHE KOMIIOHEHTBI, KAK KOPPEKTHas TEXHOJIOTHS X MPHMEHEHUS H
3alUTa HOYB OT SPO3HH.

VII.4.3. I'eosxonocuueckue nocneOCmeust npUMeHeHUst NeCMuyuoos

3HauyuTENbHAsA YaCcTh YPOXKas YHUUTOXAETCS BPEAMTENSIMHU U norubaer
BCIeACTBHE Oose3Hel kak Ha noje, Tak H, no3aHee, B XpaHunuiax. Huo-
ria MoTepH JOCTHraloT MojioBHHbI ypoxas (8 6eiBieM CCCP — no 3040
%, B CLLIA — 33%). OaHo U3 OCHOBHbIX HampasiieHHH GoppObl ¢ Bpeau-
TEJIIMH CEJILCKOrO XO3fiCTBa (HaCEKOMbIMH, TIpbI3yHaMHu, rpuOkaMmH,
COpHSIKaAMH H Mp.) — 3TO NPUMEHEHHE XMMUYECKHX BELIECTB, Ha3bIBAEMBIX
necruungamu. B CLIA, Hanpumep, Heobxoaumo 6opotecsa co 160 Buaa-
MM NaTOreHHbIX rpudoB u Gakrepwuii, 250 Buaamu Bupycos, 8000 Buaamu
HacekoMBIX M wielleH, 2000 BunaMu COPHAKOB.

IMectuuuasl — oblee Ha3BaHMe U1 BCEX XUMHUUYECKHUX BELIECTB, MpPH-
MeHseMbIX A1 60prOBI ¢ BpeaUTENsiMH, a Takke U OoJiee y3koe Ha3BaHHE
IS YacTH BELUECTB, MPUMEHACMBIX MPOTHB HAaceKOMBIX. ['epOULMIBI
NPUMEHSIOTCS JUI KOHTPONS COPHAKOB, QYHIHIMIOBI — MPOTUB IPpHOKOB,
POOEHTHLMABI — MPOTHB rPbI3yHOB. OCHOBHOI NOTPeOHTENb NECTHLIMIOB —
cenbckoe xo3siictBo. B CCCP B 1989 r. 88% Bceii nawnu o6pabatbiBa-
J0Cb MECTULIMIAMH.

Bcero B mupe ucnonbsyercs He MeHee 180 mecTHUMAOB B BUIAE HE-
CKOJIbKHX ThICSAY MpenapaTHBHBIX ¢opM. 3a apecarunerus 1960-1980 rr.
0o0beM MEeCTULIMAOB, MPUMEHSEMBIX B CENIbCKOM XO03s#CTBE MHpa, YBEJIH-
yuicsa Ha nopanok. OaHako 3aTteM ynorpebiieHHe NeCTHLMAOB CTallo 3a-
MeIUTSATHCS BCIeACTBHE OOHapY )KEeHHbIX cepbe3HbIX npobsiem. B Poccuu u
NpHeraloLUxX CTpaHax ypoBeHb NMPOU3BOJACTBAa U MPUMEHEHHUS NECTHLHU-
JIOB NOHHMKAETCA TAaKXKe BCIIEACTBHE SKOHOMHYECKOH JENPECCHH.

BoJbLIMHCTBO NMPOGJieM MPUMEHEHHS MECTULMAO0B, BO3HHUKAET MOTOMY,
YTO MPAaKTHYECKH BCE MECTHLMIBI SABJAIOTCS KCEHOOMOTHKAMHU — Yy>K/bl-
MU U1 IPUPOAB! XHMHUYECKUMH COCAMHEHUAMH.

IMo ouenkam BcemupHoii Opranusauun 3apaBooxpanenus (BO3),
€)XEroHO B MUpE OT MpUMeHeHHs necTuuuaoB ymupatot 20000 yesosek
¥ OKOJO | MJIH. Yen. noNy4aloT OTpaBJIEHHE CO 3HAYHUTEbHBIMH TOCJIEA-
CTBUSAMH Ui 3A0pOBbA. MHOro4HC/IEeHHblE WCCNENOBaHUS OQHO3HAYHO
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CBHJIETENIBCTBYIOT, YTO M000E YBEHYEHHE MECTHLMIHBIX HAarpy3oK Mo-
BBILIAET YACTOTY PacpOCTPAHEHHS CaMbIX Pa3/IMUHbIX MATOJIOTHIA, BeeT
K YBeIMYEHHUIO 3aboeBaeMOCTH (B 0COOEHHOCTH eTei) He TONBbKO IMOo-
CPEACTBOM NPAMOrO MOPaXEHHA OpPraHH3Ma 4esIOBeKa, HO M MyTeM IOo-
JIaBJIEHHS] HIMMYHHO#H CHCTEMBI, HapyLICHHS MPOLIECCOB pOCTa, Pa3BHTHUA
u obmeHa BewecTB. Ecnu nmpumeHeHue necTHUMIOB B Mupe OyneTr BO3-
pacTaTtb, TO MOXHO OXHIATh COOTBETCTBYIOILETO YBeIW4eHHs 3abose-
Ba€MOCTH H CMEPTHOCTH.

BosaeiicTBre necTULMAOB Ha MPUPOAY CTOJb XKe Cepbe3HO, Kak U BO3-
nelicTBHe WX Ha yenoBeka. Kakabli BHA, YMCIEHHOCTh KOTOPOTO MOJIe-
JKUT PeryJMpoBaHHIO, OOMTaeT BMeCTe€ C COTHSMH BHIOB, YMCIIEHHOCTb
KOTOPBIX H3MEHATh HexenareqbHo. [IoaTOMy OOBIYHO MeHee OXHOrO
MPOLICHTA MPUMEHAEMbIX MECTHLMAOB AocTuraer uead. OcranbHble 99%
MOMAJaloT B OKPY’KaIOLLyIO Cpeny, 3arps3Hsas NouBy, BO3AYX U BOAY H OT-
paBiss 6HOTY, YacTO C HeNpeACKa3yEeMbIMH MOCIEACTBHAMH.

Bonbilylo poss B IJIOAOPOANH NMOYB UrpaeT no4useHHas O6uora. [lonas-
Jss BpeAMTeNied NMEeCTULMAAMH, YENIOBEK CHMXKAeT Takke YHMCIEHHOCTb
MOYBEHBIBIX OpraHu3MoB. B noiiMeHHbIX mouBax HeuepHo3eMbs Hacuu-
ThiBaJIOCh 10 300 mokneBbix uepBed Ha 1 KB. M, MPOIMYCKaBLIMX CKBO3b
CBO#1 KHIIEYHHK exerogHo Ao 10 kr moussl. B HacTofllee BpeMs UX 4uc-
JICHHOCTBb COKpaTHUliach B ICCATKH U COTHH pas.

MHoroo6pa3zHble NecTHLUHAbl Pa3IHMYHbIM HeGNaronpusaTHLIM 0OpazoM
BO3IIei;ICTBYEOT Ha naﬂnma(bn,l N UX KOMITIOHCHTBLI. prnnbl KHUBOTHbBIX,
Haubosiee CTpajalolMX OT MECTHLMIOB, OKa3biBalOTCA (B MOpsAJAKE yBe-
JIMYEHHUS CTETICHH MOopakeHHs): OeCrno3BOHOUYHLIE, PbIObI, MTHLIbI, MJIEKO-
NHUTAIOIIME, MHKpPOOpraHu3mbl. BHyTpeHHHE BOJOEMBbI 3arps3HAIOTCH
NecTHUMAAMH M MPOAYKTaMM HX pacnaja. [lectuumabl ceirpanu, Hanpu-
Mep, HEMAJIyl0 pOJib B YXYIIUEHHH COCTOSHHMS ApajibcKOro MOps, ero
nputokoB H OacceiiHa. MccnenoBanye nosejieHHs NMECTHLUMAOB B JaHI-
wadTe B 3aBUCHMOCTH OT reorpaguyeckux yClIOBHH — BakHas W TOKa
HEJIOCTaTO4HO M3y4YeHHas npobnema.

TMonaswuii B OKPYXAIOULYIO CpeAy MECTHLMA BKJIIOYaeTCs B MPOLECCHI
buoakkymynayuu, Koraa MoXeT MPOHCXOAWTb MHOTOKpaTHOe (IO COTEH
THICAY pa3) MOBBILICHHE €ro KOHLEHTPALUMH 10 Mepe NMPOJABHKEHHs TeC-
THUMIOB MO MHULIEBLIM LensaM. B pesynbraTe oTAenbHBIE, HHOTAA OTAA-
JIEHHbi€ OT MECTHULHIHONH MMLUCHH 3BEeHbS MUILUEBLIX LICNei MOryT oOka-
3aTbCsl KpaifHe TokcH4HbIMH. Lllupoko ussecten nectuuua JAT, noutu
Be3/le 3anpelleHHbI K MCMOIb30BAHHIO (HO 3TO 3anpelieHHe He BCeraa
Beinonusercs). Ilepuon noaHoro pacnaga T cocrasnger MHorue Je-
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CATKH JIET, U OKOJIO TMOJIOBUHBI NPOU3BENEHHOTO MPOMBILIEHHOCTHIO
npenapara eule HaXOAMTCA B OKpyawoulel cpene. buoakkyMynsuus
JAT B 3xocucteMe o3epa Mu4HraH NpUBOJUT K €ro HAKOIUIEHHIO B Pbl-

6oaanbix nTuiax B 180 Teic. pa3 GomnblieMy, YeM €ro KOHLEHTpauus B
O3epHOH BOJE:

JOT B Boze -0,014 mr/n
T B 300IM1aHKTOHE - 1o 5 Mr/n
IT B menkoii poibe - 1o 10 mMr/kr
JOT B kpymnHoif pribe - 10 200 Mr/Kr
JT B pb160sAHBIX NTHLAX - 10 2500 Mr/kr

IMocnencTBus 6HOAaKKyMyJSLMH TOKa €lle He TMOJHOCTBIO TMOHATH W
MOTYT OKa3aThCA Jaxke Oosiee OnacHBIMM, YEM 3TO BUIHUTCA ceifuac.

Hpyras cepbe3Has npo6iiemMa NMPUMEHEHHS MNECTHLUAOB B TOM, YTO
BPEIUTENN NPUBBIKAIOT K MECTULIMAAM, 3TO NMPUBLIKAHHE MEpelaeTca Mo
HacJeaCTBY, CHIKaA 3¢ (eKTHBHOCTb NMECTHLM/OB H 3aCTaBlifs BBOOUTD B
HCMOJIb30BAHUE BCE HOBbIE M HOBblE XMMMYECKHE BelllecTBa. JTO sBJie-
HMeE, TaK Ha3bIBaE€Mas pezucmeHmHOCMyb, PUBENO K TOMY, 4TO OoJiee Je-
CATKAa MAacCOBBIX BH/IOB HAaCEKOMBIX Pa3BHJIK HEUYBCTBUTENIBHOCTb KO
BCEM OCHOBHBIM KJiaccaM MpUMeHseMbIX coeAuHeHuid. K HUM otHocaTcs
JOMOBasi MyXa, TapakaH, KOJNOpaACKHH KapTogenbHbli XKyK, KalycTHas
Mojib U Ap. Pe3sHCTEHTHOCTh K MPUMEHAEMbIM MECTHLHAAM BbipabaThiBa-
erca yepe3 10-30 mokoneHuii, Tak YTO B HexalekoM OyaylueM, MpH co-
BPEMEHHOM CTpaTerdv NMPUMEHEHUA MECTHUMAOB, BCE OCHOBHbIE Bpeau-
TEJIX MOTYT CTaTh PE3HCTEHTHBIMHU.

Ecnu 06061uTh Mpo6ieMbl NPUMEHEHHS NMECTHULHMIOB, TO MOXHO CKa-
3aTh, YTO MX OCHOBHas OMAacHOCTb 3aK/IIOYAETCd B HapyLUEHHH >KHU3He-
obecneunBarolMX CBOHCTB 3k0chepbl H YXyAIIEHHH COCTOSHHUS 340POBbs
JIIOAeH.

B nmonrocpounoit nepcrnextuBe Gonbluas 4acTh MPUMEHAEMbIX XHMH-
YeCKHX BELUECTB JO/DKHA OBITh 3ampelleHa W 3aMeHeHa Ha Ouosioruye-
CKHe cpenctsa 60pbObl (MM Ha MHTErpUPOBaHHbIE GHONIOTHYECKHE, XH-
MHYECKHE U JpYrHe CpeAcTBa 3aluThl Ypoxas). ONHaKO HeMeIeHHBIH
3anpeTr BpsAl NH Bo3Mo)keH. Ha nepexonHeiii nepuojx HeoOXoauMo co-
OnogaTh HECKOJABKO BecbMa OYEBHAHBIX mnpaBwi. CliefiyeT BCIIOMHHTD
crapblil 3akoH MeauuMHbl: “Ecny Moxkels, He BpeAu”, TO €CThb HE MpH-
MEHAH NecTULMAbI TaM, FA€ HE Halo, H Koraa He Hago. Jlo/mKHbl npuMe-
HATbCA MECTHLIMABI C OTHOCHTEIbHO KOPOTKMM BpeMeHeM pacnaaa. He
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CJIelyeT CTPEMHTBCA K MOroJIOBHOMY HCTPEOJICHUIO BPEAUTENS, YTO BPSL
JI¥ BO3MOXHO, a JIMIIb K MOAAEPIKAHUIO €r0 YUC/IIEHHOCTH Ha 3aaHHOM,
HH3KoM ypoBHe. Ilockonbky MeHee 1% Bcex cilyyaeB CMepTH 3aperucr-
PHpPOBAHO B pPa3BHUTLIX CTpPaHaX, XOTd B HHUX NPHMECHACTCA 80% Bcero
ob6bemMa NMecTHLMAOB, HE06XOaMMO crieLHanbHoe 00yueHue e, pabo-
TalUIUX C NeCTUUHAaMH.

VIL.4.4. Ynnomuenue nouaul

CyIecTBYIOT JBE OCHOBHbIE JIMHHUH MHTEHCH(MKALIUK CENBCKOTO XO-
34HCTBA: YBEJMYMBAIOLLEEC NPUMEHEHHE HITH TEXHONIOTHH (MEXaHU3MOB,
SHEPruM M Mp.), WIH py4yHoro Tpyna. [Ipy TeXHONIOrHYeCKH HHTEHCHBHOM
CEeJIbCKOM XO3SHCTBE (r/ie NMPOU3BOAUTCS OKOJO MONOBHHbBI NMPOAOBOBCT-
BHA MHpa Ha OAHOW NATOH NaxXxOTHOH INOLIaAH) LIMPOKO HCMONb3YIOTCS
CEJIbCKOXO3HCTBEHHBIE MalluHbl. Becero B Mupe B cellbCKOXO3SHCTBEH-
HOM NpPOM3BOJACTBE McMonb3yeTcs 6osiee 30 MIIH. TPaKTOpOB, HE CHHTas
KOMOaifHOB, IUIYroB, CEAIOK M Mp., a Takke rpy3oBHkoB. [lodtH Bce 3TH
MallKHBl OY€Hb TshKesble. HekoTopele cenbCckoX03siCTBEHHbIE MaLLMHBI
NpeBbILIAIOT JOMYCTHMYIO HATPY3KYy Aake Ha acalbTHPOBaHHbIE JJOPOTH.

MHOrokpaTHoe MCHOJB30BaHHE THKEbIX CeNbCKOXO3SHCTBEHHbIX Ma-
LIIMH 33 CE30H M 3a MHOTHe rofibl PUBOAMT K YIUIOTHEHHIO MOYB. Pa3py-
IIAETCA CTPYKTYPa MOYBbI, CHHXKAETCS €€ MOPHCTOCTb, OrPaHH4YHBAETCS
pa3BUTHE KOpHEH pacTeHHil, 1 TakuM 00pa3’oM HEYKJIOHHO CHHXKaercs
ofopoaue moussl. Ecny 3TH npoLiecchl pa3BUBalOTCA B BEPXHEM Clloe
MOYBBI, TO CUTYaLMs MOXeT ObITh CKOPPEKTHPOBaHA €)XErofHOW BCIaLl-
koii. Ho Bce 6Gonee MHTEHCHBHOE MCMOJIB30BaHHE THKENbIX MALUUH MpPH-
BOJUT K YIUIOTHEHHIO FIyOOKHX FOPH3OHTOB MOYBbI, YTO HE MOXET ObiTb
UCTIPABJIEHO CHATHEM Harpy3KH WM BCMALIKOI.

VII.4.5. I'eoaxonozuyeckue npobremvi Opouerus

OpoleHre NpUMEHSETCS H3AaBHA, YTOObl 0O6ecneyrTh NOBLILICHHDBIH U
ycroituuBbiii ypoxkait. Ha 1995 r. miowmaau opolaeMbix 3emMesib B MUpe
cOCTaBIAI0T oKono 250 maH. ra. Oro Beero nupb 17% nawiHu, HO OHM
obecnevnBaloOT OKOJIO OHOH TPETH BCEX MPOAYKTOB 3eMJIEACITHS.

BOMBLIMHCTBO JPEBHHX LIMBHIM3ALMiA OCHOBBIBAIOCH Ha OpOLUAEMOM
semienennn. OIHAKO MCTHHHOE paCLUMpEHHE UPPHUralH MpOHM3OLLIO B
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XX croneruu, Koraa riowaap opoliaeMblX 3eMellb B MUPE BbIPOC/Ia B 5-
6 pa3. B Hauane XX B. nuoLiaaps OpolIaeMbIX 3€MeNb B MMpE HE MpPEBbI-
wana 40 maH. ra. Haubonee MHTEHCHBHBIH pOCT IUIOLIAEH OpPOLIEHHsA
6511 B 1950—1960 rr., HO 3aTeM OH 3aMeIMICsA, a2 B HEKOTOPHIX CTPaHaXx,
nanpumep B CIIA, cran orpuiiatensHeiM. [IpupocT opolaeMsIx mioma-
nei B Mupe B TeyeHHe XX B. MPEBBICHI NMPUPOCT YMCICHHOCTH Hacese-
HHs ¥ ObUI, TaKUM 00pa3oM, BaXKHBIM ()aKTOPOM B PEIIEHUH NpobGreMbl
MpOAOBOSIBCTBHUA.

HmeeTcs HECKONBKO MPHUYHUH COBPEMEHHOTO CHW)KEHHS TEMIIOB pa3BH-
THS OPOLLEHUS:

— BBICOKad CTOMMOCTh HOBBIX NMPOEKTOB, B cpeaHeM He meHee 1000-
2000 nonnapoe CIIIA 3a rexrap;

~ HEBBITOAHOCTH BJIOJKEHHUS CPEACTB B MPOEKThl OPOLIEHHS MO CpaBHe-
HHIO C pyTHMH 001acTAMH MHBECTHLIMHA;

— nedULUT BOAHBIX PECYpCOB;

— nehHLIMT NOOXOMAIIMX 3EMETb;

— MOTeps OpOLIAEMbIX TEPPHTOPHIi BCIIEICTBHE 3aCONCHHs, 3abonayuu-
BaHHS M MOATOIJICHHUS MMOYBBI;

— Jlerpajaiys OpOCUTENIbHBIX CHCTEM.

Ha teppuropuu ObiBluero CCCP 3ameTHBIi NMPHPOCT OpoOLIaeMBIX
fUIoIIAeH, NpoucXoauBLIHii B Teuende 1955-1985 rr. pesko octaHOBHII-
cs BO Bropoii nonosuHe 1980-x rr., cHayana BCIeACTBHE MPOTECTOB KO-
JIOTMYECKUX ABHMIXKECHUI, MOJaraBIUMX, YTO B KOHEYHOM HTOre TMApOMe-
JIMOPaTHBHBIE MPOEKThI NMPUHOCAT Gonblie Bpeda, Ye€M MOMb3bl, a 3aTeM
U3-3a OTCYTCTBHS CPEJCTB BC/ICACTBHE Aerpanaldi SKOHOMHKH.

OcoOeHHOCTH pa3BHUTHS OPOLUEHHS H COMYTCTBYIOLIME €My MpoOsIeMbl
aCCOLIMMPYIOTCS C TpeMs OCHOBHBIMH TeoMOP(ONIOrHYECKMMH THIIAMH
3eMenb (B OCHOBHOM Ha Martepuaiie Cpennel Azuu):

a) Beicokue M NMpUNOAHATHIE MOATOPHBIE PaBHUHEI, MEPBbIE TEPPachl
pek. O6BIYHO OHM COCTOAT U3 BOJOMPOHULIAEMBIX OTJIOXKEHHU#H, TAKHX Kak
necok unu rpaBHi. [ToaToMy OHH He Hy>KAAIOTCS B MCKYCCTBEHHOM Jpe-
HaXKe, a NMOYBbI HE MOABEPIKEHBI 3aCONEHHI0. DTO paHOHBI TPaJULMOHHO-
ro YCTOHYHBOFO OpOLICHHS, CYLICCTBOBABIUETO B TE€YCHHE CTOJICTHH W
Jlaxke ThICAYETETHH.

6) Huskue moaropHsie paBHHHBI, MEXTOpHbIE AEMPECCHH, BTOpbIE U
TPETbH Teppachl APEBHUX o3ep H pek. OHH CNOXKEHBI JIECCaMH, CYTJIHH-
KaMH, MIMHAMH W He 001afaoT A0CTaTOYHBIMU JPEHUPYIOIIMMH CBOMCT-
Bamu. [TouBbl comepxKaT 3HauUMTENbHBIE 3anackl cosned. OTH TEpPUTOPUH
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HY>KIalOTCA B HCKYCCTBEHHOM JPEHaXKE M3-3a OMACHOCTH 3aCOJICHHUS H 3a-
GonayuBaHus NOYB.

B) Mopckue U BHYTPHKOHTHHEHTaNIbHbIE AENbThl, HU3KHE PAaBHHUHbBI U
NEeTIPECCHH, TepPachl B HU30BbAX peK. OHM CIIOXKEHBI INTHHAMH U CYTJIHH-
KaMH ¥ TpaKTHYeCKH He 00JIafialoT ecTeCTBEHHbIM JpeHaxoM. [Toazem-
HBIE BOABI — CONEHBIE M 3aJleraloT ONM3KO K MoBepXHOCTH. Jlo Hauaia
pa3BUTHs UPPHUTraLMH HEOOGXOOMMO NMPOMBITE MOYBBI U MOCTPOUTH Iy6o-
KHii qpeHax. B GonblMHCTBE CllydaeB pe3epBbl 3eMeNb U OPOIIEHHs
pacrnonaraloTcsi HMEHHO Ha TaKHX TEPPHUTOPUSAX, YTO AENAaeT HOBbIE IpO-
€KTBbl OpOILIEHHUS BECbMa JOPOTHMH, H CO 3HAYUTENbHBIMU COMYTCTBYIO-
LIHMH SKOJIOTHYECKHMH NMpobieMaMH.

OpolueHue — 3710, 6e3ycnoBHO, 61aro Uis yeNoBeYeCTBa, HO OJHOBpE-
MEHHO OHO MPHUHOCHT Cepbe3Hble NMPOOIEeMBl, MpeXae BCero, re03KoJIorH-
yeckoro xapaxrtepa. [IpeBpaleHHe ecTecTBEHHOro naHamadTa B arpo-
9KOCHCTEMY BCeraa MpHUBOJUT K OUYEHb riyOOKHMM npeoOpa3oBaHHUSM co-
CTOSIHHSA M peXUMa TeppHTOpHH. 3TO eiue Oosiee BEpHO, KOrAa ecTect-
BeHHBII NaHMuadT npeBpalaeTcs B CHCTEMY OPOILUEHHs, TO €CTh B HO-
BYIO, MOYTH MOJIHOCTBIO MCKYCCTBEHHYIO HHXKCHEPHYIO cuctemy. Beny-
e mpouecchl KOPEHHbIM 00pa3oM M3MEHSAIOTCA: BMECTO MAJloro KOJH-
4ecTBa BOJBI, MOCTyNatolleil ¢ aTMOc(epHBIMH OCaKaMH, YTO XapakKTep-
HO IUis 3acyUUIMBBIX obnacTeii, none nonay4aer 6onbioe KOMUYECTBO BO-
Ibl. B pe3ynbTraTe M3MeHAETCA OCHOBHOW THIN BOAHOIO pPe)KMMa TOUBBI:
BMECTO HEMPOMBIBHOTO PEXHMa, KOT/1a BObI HE MPOMAYHBAIOT €XETrOqHO
NOYBEHHBIH NPOQHIIb, BOSHHKAET MPOMBIBHOH PEXHM, MPH KOTOPOM Mpo-
HUCXOJMT €XKErofiHoe, 06bIYHO MHOTOKPAaTHOE MpoMayuBaHue nouBbi. Usz-
MEHSAIOTCA BCE OCOOEHHOCTH PeXHMa MOYBbI, B TOM YHCIIE YCIOBHA MH-
rpaLiH XHMHYECKHX COeJHHEHHI, a 3aTeM H (PU3HYECKHE CBOHCTBA MOUBBI.

IIpn 3HauMTENILHOM Pa3BUTHH HPPHUIAaLMH HE TONBKO OTAENIBHOE MOJe
WJIM OPOCHTESIbHAA CHCTEMA MPETEPIeBAIOT ryOOKHe Freo3KOJI0rHuecKre
M3MEHEeHHs, HO OHH 3aXBaTHIBAIOT peuHbie OaccelHbl, BKIIIOYAs TaKue
kpynHsie kak Hun, Konopano, Una unu Amyznapbs.

OnbIT MOKa3bIBaeT, YTO Kakas Obl TEPPUTOPHUA HH HAXOAMNACH MOA
BJIMIHUEM OpouleHus, Oyap 3To peuHoit (o3epHslif) GacceiiH, opocuTens-
Has CHCTeMa, WIH MoJie, OHa npHobpeTaeT TEHAEHUHMIO K AerpafallH, U
TpeOYIOTCA MOCTOSIHHbIE, SHEPrHYHbIE MEpbl, MOAEPXKHUBAIOILUE €€ yC-
TOWYMBOCTb W, TAKHM OOpa3oM, KOHTposupymouHe cutyauuto. Cyumect-
ByeT Macca MPUMEpOB 3TOro KaK H3 MpOUUIOro, Tak W M3 HACTOSALUEro.
Ipupona HUuTO He oTaaer GecrulaTHO: YeM Oosbllie ee Hapyllaelib, TEM
Gonblile Halo MAATHTH 3a 3TO.
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OcHoBHas 3ajlaya UPpPHraluu — NOAJEP)KaHHE ONTHMAIbHOH BJIAXHO-
CTH TMOYBEHHOrO CJOS /Ul Pa3sBUTHA pPacTeHUil; OpOLUEHHEe, STOT IJIaBHbIH
TI0JIb30BaTENb BOABI B MHpe, 3abupaeT 1o 80% Bceii Hcnonb3yeMoii BOIbI.

C TO4YKM 3peHMs pecypcoB, rJiaBHas mpobneMa cCOCTOMT B MaJioH 3¢-
(EKTUBHOCTH HCMONB30BaHUA BOAbl. KoaddulMeHT nonesHoro AeHCTBHA
JUTA TIOJISL WK OPOCUTENBHON CHCTEMBI €CTh OTHOLIEHHE 00beMa UCTIOND-
3yeMoil pacTeHHAMH BOABI K 0oObeMy 3abupaemoii Boasl. OH CHIILHO
BapbUpYET, B 3aBUCHMOCTH OT MHOTHX YCJIOBMH, HO B LIEJIOM MOXXHO CKa-
3aTh, YTO OOBIMHO K.M.JA. HaxoauTcs B npeaenax 0,4-0,6, yacto U Toro Hike.

CyiecTByeT MHOro npu4uH He3(¢EKTHUBHOrO HCNOJIB30BaHUA BOMbI.
OnHa M3 HUX, MOXKeT ObITb, INIaBHEHINAsA, B TOM, 4TO LieHa 3a BOAY (eciH
OHa BOOOILE €CTb) HAMHOrO HHXKE, YeM ee COLlMalbHasd CTOUMOCTh. Bo
MHOrHX CJlyyasX ¥ BO MHOTHX CTpaHaX BoJa IJif opouleHHs OecruiaTHa,
HIIM 7K€ OHa HMXKE JIaKe 3aTpar Ha MOJJEp)KaHHe CUCTEM OPOILCHUS, HE
roBops y>K€ O KanuTaJbHBIX 3aTpaTaX. B pesynstare Bogy He OeperyT, U
Yype3MepHOEe pPacXOAOBaHWE BOAbl THIHYHO A OOJNBLIMHCTBA OPOCH-
TENbHbIX CHCTEM MHPA, HE3aBHCHMO OT THIAa SKOHOMHKH.

HenponopunonaasHO BBICOKOE pacxoJOBaHHWE BOABI, NPEBHIILAIOLUEE
noTpeOHOCTH pacTeHHH, NMPUBOAUT K HEOJAroNpUATHHIM I€03KOJIOTHYE-
CKHMM MOC/IEeACTBUAM. [ '1aBHOE U3 HUX — MOABEM YPOBHS IPYHTOBBIX BOJ
BCJIEICTBHE M30BITOYHOrO KOJIMUECTBA OPOCHUTENbHOM BOABI MpPH HEAOC-
TaTO4YHO 3()(EKTHBHOM HJIM OTCYTCTBYIOLIEM JpeHaXKe. DTO MPUBOAMT K
MOATOMNEeHHI0O WK 3abonauuBanuio Teppuropuu. (Ilpu noaromneHuu
YPOBEHb IPYHTOBBIX BOJA HaXOAMTCSA OYeHb OJM3KO K MOBEPXHOCTH MOY-
Bbl, a MpH 3a601a4MBaHHHU BOAA CTOMUT Ha €€ MOBEPXHOCTH.)

Kpome Toro, conu, BeIMbIBaeMbi€ U3 MOYBbI, BMECTE C COJIIMH, HaXo-
JALIMMHCA B 3HAUMTENbHOM KOIHMYECTBE B FPYHTOBBIX BOAAX, OKa3blBa-
I0TCA B MpeAenax MOYBEHHOro Mpo¢uis, Bbi3bIBas TEM CaMbiM YpE3Bbi-
4alHO HEONarompHUATHBIN A/ 3eMIeNesHs NpPOLEecC — 3aCONIEHHE MOYB.
[IpenoTBpailieHHe 3acosieHds 3akiiodaercsi B oOecrneyeHWH XOpOLIEro
JpeHaXka Noys, TO ecTh B o0ecrneyeHHH 0TBOJa U30bITOYHOTO KONHYECTBa
BoAbl. CyLUECTBYIOT 3€MJIM C XOpPOLIMM €CTECTBEHHbIM JPEHAXKOM.
OO6LIYHO 3TO TEPPUTOPHH TPAAULIMOHHOTO opoileHusa. B octanbHbIX ciy-
yasgx HeOOXOAMMO CTPOMTbL MHXEHEepHbIe CHCTeMbl IpeHaxa. Jlnd yne-
IIEeBJIEHUS CTPOMTENLCTBA 3TO HE BCEr/a JAenaercs, HO CKYINo#, Kak W3-
BECTHO, IUIaTHT ABAXKADI, MOTOMY YTO MeJHOpaLMs 3aCONEeHHbIX M04B 00-
XOAMTCA JOPOXKeE, YeM NMEPBOHAYANILHOE COOPY>KEHHE APEHAXa.

[IpuMepHO 4veTBepTh OpoLIaEeMbIX NMIOLIAZEH MHpa B TOW WM HHOM
CTereHH 3acojieHa, U oYeHb OONbLINE TEPPHUTOPHH COBEPLUEHHO BbIBE/E-
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HBI M3 OOpalleHHs KaK NMPOUUIBIMH LMBWIN3AUMAMH, TaK U B pe3ysbTaTe
XO0381iCTBOBaHMS NOCIECIAHHX JAECATHIICTHH.

Ecnu rnaBHO#M reoskonoruyeckod mpobiieMol HppHralMH Ha ypOBHE
TIOJIsi WJIK OPOCHMTESIBHOM CHCTEMBI BNIseTca npobnema 3abonaunBaHus U
3aCOJIEHHs MO4BbI, TO OCHOBHOH MpoGnemoii Ha ypoBHe pedHoro Oacceii-
Ha SBAAETCA 3HAYMTENIBHOE YBEJHYEHHE TPaHCNOpTa PacCTBOPEHHBIX CO-
neii. Ilo ouenkam H.®.I'masoBckoro, obmuii nepeHoc coneil ¢ apeHax-
HBIMH BOJAaMH C OpOLUAeMBbIX MOJEH MHpa COCTAaBNsAET 2 MIPA. T B TO..
DTOT nepeHoc CTan OXHUM H3 OCHOBHBIX KOMIOHEHTOB rNobanbHbIX 6HO-
reOXHUMHYECKUX LMKJIOB. J{nd cpaBHeHMs, €CTECTBEHHBIH TPaHCNOPT pac-
TBOPEHHBIX BELIECTB C PEYHBIM CTOKOM MHPa COCTaBJIAET 3 MJIPA. T B rOA.

IIpy rpamMOTHOM IUIAHHPOBaHHWH Pa3BHTHA OPOLICHHUSA HEOOXOAHMMO
YYUTHIBATh BHOBb BO3HMKAIOIIME MOTOKH PACTBOPEHHBIX BEIIECTB. JTO
JleNlaeTcs Ha OCHOBE aHallW3a ypaBHEHWiH BOIHO-cojieBoro GanaHca, co-
BPEMEHHOT0 M MpoekTHpyeMoro. C 3Toif TOUKH 3peHHUs, KaKIas TEPPHTO-
pHS YHHMKaNbHa, ¥ NEPCNEKTHBHOE IUIaHUPOBaHHE BOJHO-cCOJieBOro Oa-
naHca TpebyeT MeXIUCLMIUTMHAPHBIX 3HaHUH, a ynpasieHHe GONbIIHMH
OpOILIAEMBIMH TEPPUTOPHAMH JODKHO ObiTh (AKTHYECKH COYETAHHEM
HayKH M NPaKTU4ECKOro ONBITA.

Pa3BuTHe opolieHHs, 0OCOOEHHO B TPONMMYECKHX CTpaHaX, OOBIYHO CO-
MPOBOXKIAETCA PAAOM COLHMANBHBIX mocneactBuid. OnHo u3 HaubOonee
BaXHBIX — pocT Gose3Heil, CBA3aHHBIX C MEPEHOCHHKAMH, TAKMX KaK Ma-
JApHs, IMHCTOCOMATO3 WIM OHKOLEepko3. Jlpyrue nocneiacTsus — 3TO
YXyALUICHHE Ka4eCcTBa MHUTbeBOH BoAbl W 3abonauuBaHue (MOATOMIEHHE)
HACEJICHHbIX MyHKTOB BCleACTBHE He3((EeKTHBHOro ymnpaBie€HHsS OpoO-
11aeMbIMH MaCCHBaMH.

I'eo3konoruueckre npobaeMbl OpOIIEHHS YKa3blBalOT Ha HeOOXOnH-
MOCTb y4eTa MOJIHOH CTOMMOCTH MppHraluu, kotopas Obl BKJIIOYana He
TOJIBKO 3aTpaThl Ha CTPOUTENBCTBO H IKCIUTYaTallHIO OPOCHTENbHBIX CHC-
TE€M, HO H CTOMMOCTb YXYAUIEHHS COCTOAHMA OKpYXKaloweH cpensl, 3a-
TpaThl Ha peIlEHHE 3KOJIOTMYECKMX BOMPOCOB M COLMAJIBHO-IKOHO-
MH4ecKkHux npobnem. Takas nojiHas CTOUMOCTb, HECMOTPS Ha OYEBHJIHBIC
TPYIHOCTH MOAOOHBIX pacueToB, NMomorja Obl OLICHUBAThL AEHCTBHTEINDb-
Hy10 3 PEeKTHBHOCTb MPOEKTOB OPOCHTENBHBIX CUCTEM. TakuM o6pa3zoM,
opoleHHe OYAET pacCMaTpUBAaThCA HE KaK NMPUBJIEKATENbHBIA H HEAOPO-
roii crnoco® yBeTHYeHHs NMPOM3BOJCTBA NPOAYKTOB CEJIbCKOT0 X034HCTBa,
a, KaK M B CJIyyae C CelbCKOX034HCTBEHHBIMH XHUMHKANIUAMH, Kak oboto-
JIOOCTPBIii M€Y, C KOTOPBIM Hajlo 06palaThCcs ¢ OCTOPOXKHOCTBIO, MOTOMY
4YTO OH MOXET NMPHHECTH Kak A06po, TaK H 3110.
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VII.4.6. I'eosxonozuueckan ycmouuusocme CenbCko20 X03auUcmea

AHaIM3 aHTPONOreHHbIX (PAKTOPOB M3MEHEHHUs COCTOAHHA IOYB U HC-
NOJb30BaHUA 3eMeJib MHPa FOBOPHT O TOM, UTO meaocgepa Kak OCHOBa
>KHBOTO BELIECTBA 3eMJIH, KaK KPUTHUUYECKOE 3BEHO B riobaibHbIX GHO-
reOXMMHYECKHX LIMKJIaX, KaK OCHOBHOW MCTOYHHK TIPOJOBONBLCTBUSA IUIA
OBICTPO pacTyIero HaceleHUs MHpa, HaXoAUTCA Moj yrposoi. Jerpana-
uMs negocdepsl — OHA U3 CaMblX CEPbE3HbIX, JONTOCPOYHBIX IE€03KOJIO-
ruyeckux npobieM MUpa, NOTOMY UYTO HUrae Gosee paspylleHHE CHCTEM
“u3HeobecneueHus 3emMid He 3auu1o Tak Aaneko. MMerorca Gonee Buau-
Mbie U Oonee BrieyarTslouiMe obLEMHpPOBbIE MpobneMbl, BCTpeyaloTcs
OuYeHb OCTpbie JIOKaJIbHbIE MPOOJieMbl, H OHH TpHUBJEkaloT BHMMaHue. Ho
naerpanauus negocgepsl BCe elle He pacCLEHHBAETCA TaK, KaK OHa TOro 3a-
CJTY>KHBAET.

I'naBHas oGyacTh OGeCnoOKONCTBA — CeNbCKOE XO3ANUCTBO, II€ BO3MOXK-
HOCTb BPEMEHHO MOMNPaBUTh CHTYALMIO MOCPEICTBOM BHECEHHs ynobpe-
HUIl ¥ NECTUUMAOB, BBEJCHHE MCKYCCTBEHHOTrO TOJIMBA, WIH K€ HCHOJIb-
30BaHHE HOBbIX MalUIVH MOXET BPEMEHHO OTJIOKHTb WIH CKpPbITb HAacTy-
natouivii kpusuc. C 0AHOIM CTOPOHBI, TEXHOJIOTHUYECKHE BJIOXKEHHS, JIHLIb
BPEMEHHO 3aMellalolive ecTecTBeHHble (aKTopbl MIOAOPOAHUS TNOYB,
NPUHOCAT C coOOl pAA reo3KoNorud4eckux npobnem, oOCyx AaBUIMXCA
Boiwie. C Opyroii CTOpPOHBI, CaMH 3TH TEXHOJIOTHYECKHE BJIOXKEHHS €CTh
NMPOAYKT 3KOJIOrHUYECKHU HEOIaronony4yHol MpoMBIIIIEHHOCTH WM 3Hep-
reTikd. B pesynbTaTe cenbckoe x03siCTBO, Urpatouiee cTojib 60AbLIYIO
posib B TpaHchopMmaLHH 3Kocdepbl, IKONOrHYECKH BECbMa HEYCTOHYHBO.

TpeBoxHOe cocTossHHEe pecypcHOM 6a3bl CeNnbCKOro Xo3sicTBa MOXKHO
BHIETb B OONBUIMHCTBE CTPaH MHPA, OT CaMbiX 6OraThix M pa3BUTHIX 10
HaubGonee oOHumasmnx. Kazanoch Obl, MOXXHO nojararb, YTo CeJbCKOE
xo3sicTeo CLUA — 310 Gnecraulas JeMOHCTpaLHs TOro, YTO MOXKET ObITh
JIOCTUTHYTO fIpH BeCbMa 61aronpHsTHLIX MPHPOAHBIX YCIOBUSX, YMEbIX,
TPYAONIOOMBBIX M MPEANPUHMHUBBIX (hepmepax, 3HAUMTENbHBIX BIOXKEHH-
SIX CO CTOPOHBbI HAYKH M TEXHUKH B BUAE MOCTOSHHO COBEPLUEHCTBYIOHIUXCS
MalLMH, XMMHKaJIMeB, CEMSH U np. H ONaronpusTHON CUTYalWH HaA MHPOBOM
PbIHKE CeJIbCKOXO3SHCTBEHHBIX NpoAyKToB. M meiicTBuTENbHO, yCnexH Bech-
Ma Brieyatasiouine. Ho Hy>kHO Taioke MOMHUTB, YTO YCIEXH aMEPHUKAHCKO-
ro CeNIbCKOro X03sHCTBAa MAYT BO MHOIOM 3a CYET MOTEPh MOYBEHHBIX pe-
CYpPCOB, TO €CTb BC/EICTBHE €r0 re0dK0JIOrHiecKoil HeyCTOHYHBOCTH.

M3BECTHO, UTO MOJIOBMHA TOJILLMHBI MOYBEHHOrO cjlod wWwrtara AloBa
ucuelna 3a nocneanue 150 ner. ['OBOpPAT, 4TO OAHH MELIOK MPOHU3BEACH-
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HOTO 3€pHa KyKYypy3bl B 3TOM LUTaTe€ YHOCHUT C COOOM BCIIEACTBUE SPO3UH
JBa Memika nousbl. IIo3TOMy mocTXeHus B 3eMienenun AiioBbl Bce 60-
Jiee OCHOBBIBAIOTCA Ha TEXHOJIOTMH U BCE MEHEE Ha €CTECTBEHHOM ILIO-
popoauu nouB. Ho ecnu cronb 3HauMTeNbHas CTeNeHb Aerpajauvy Xa-
pakTepHa ANA WITaTa W CTPaHbl, PAClONaralolidX BBICOKOKIACCHOM
Cnyx60H oXpaHbl [104B, TO YTO FOBOPUTH O OONBLUIMHCTBE cTpaH? Briie
npusoauics npumep MHaoHe3un, rae Bech NPHPOCT CENBCKOrO XO3SHCT-
Ba MNPOHMCXOJUT U3-3a MOTEPH IUIOAOPOAHUS MOYB, U 3TO He CaMbiil XyALUWi
npumep. O6 aHTponoreHHo# aerpapauun nous Poccuu v Guieuero CCCP
yke roBopuiioch. Uerbipe caMble KpYIHbIE CEJBCKOXO3AMCTBEHHBIE CTpa-
Hbi Mupa, CLIIA, Kurait, MHaus u 6biBiiuii CCCP, HCnons3yloT HECKOJTb-
KO MEHblIlLIe NOJIOBHHBI MAXOTHBIX 3€MeNb MHpa, HO MOTEPH OT SPO3HH U
3acosieHHs o4 npespiaoT 50% ob1eMHpoBLIX NOTEPD.

I'eo3koOrHueckas HEyCTOWYHBOCTb arpOSKOCHMCTEM OTMeYaeTcs Ha
BCEX HepapXU4ecKUX YpoBHAX. CyLIECTBYeT OYeHb MHOTO NPUMEPOB Je-
rpajialiiy Mo4B Ha YPOBHE MO BCIAEACTBUE 3PO3UH, 3aCOJICHHUS, 3arpss-
HEeHHs, YIIIOTHeHUs noyB. Ha ypoBHe Bomoc6opa nposBisioTCs B OCHOB-
HOM npo6JieMbl XMMHUYECKOrO XapaKkTepa, TakHe KaK YBeJWYHBaIoLUiics
TPaHCMOPT PACTBOPEHHBIX COJIEH pekaMH WJIM POCT KOHLEHTPaUMH HHT-
paToB B MCTOYHHMKaxX BofocHabxeHus. Ha rimobanbHoMm ypoBHe — Hapy-
IIEHHSA, B OCHOBHOM, B COLIMANbHO-3KOHOMHYECKOH cdepe, HO MpUpoa-
Hble MPOLIECCHI TaKKE MCTIBITHIBAIOT HeOnaronpusTHele Bo3aeicTBusa. Ha-
NpHMep, )KHBOTHOBOJCTBO HunepnaHaoB B 3HaUMTENbHON CTENeHH 3aBH-
CHT OT NPOM3BOACTBA KOPHEIUIOAOB (AMca, MAaHHOKH W Mp.) B CTpaHax
I0ro-BoCTouHOM A3uH, Takux kak Mugonesus unu Taunann. B pesynbra-
T€ YCWIMBaeTCd pa3pyllieHHe pecypcHoH ©6a3bl B cTpaHaX-NpOH3BOIH-
TeNAX MaHHOKM BCJIEACTBUE, HanpyuMep, S9pPO3MH MOYB, MU BO3pacTaeT 3a-
rpasHeHde BoAbl M nousbl B Huaepnanpax BenencTeue M3bbiTka HaBO3a,
NPEBBILIAIOLIEr0 €CTECTBEHHYIO CMOCOOHOCTL ero nepepaboTkH Ha roJ-
JIAHJICKO# TEpPUTOPHH.

HecMoTtps Ha npojoskatoieecs yxXyAlleHHE pecypcHOi 0asbl celb-
CKOro XO03siicTBa, pacTyllee HaceleHHe MHpa A0/DKHO ObiTh obecneveHo
nuraHdeM. HeoOxoauM mnepexoi K 3KOJIOTHYECKH YCTOWUHMBOMY CeEllb-
ckoMy xo3siiicTBy. CTpaTerus nepexoja BecbMa CloXHa U TpeOyeT oueHb
GonbLMX YCUIIHIA Jaxke uis ee pa3paboTKH, He TOBOPS YXKe O BbIMOJIHe-
HHUH. B cnoxHoM cUcTeMe, KakoM ABJIAETCA CENbCKOE XO3AHCTBO, dJIEMEH-
Tbl CTPaTErnyu MOryT ObITb BECbMa JAJIEKH OT COCTOSIHUA MOYB, HO MOTYT
NpUBECTH K kenaeMbiM pe3ynbrataM. K HUM oTHocaTcs sddexTHBHOE
yrpaBJieHUe YHCJIEHHOCTbIO HaceNeHHUs, ONTHMH3aLMA KavecTBa NMUTaHUA
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B3aMeH MaKCHMH3aluK o6beMa NPOU3BOACTBA, YCTPAHEHHE WM CHHIKE-
HHME rOCYAapCTBEHHbIX CyOCHINH CeNbCKOMY XO3SIHCTBY.

Hapspny ¢ counanbHO-3KOHOMHYECKUMH JIEMEHTAMH CTPATErHH nepe-
XO/a K 3KOJIOTMYECKH YCTOHYHBOMY CEJIbCKOMY XO3SHCTBY, CYLIECTBYIOT
9KOJIOTMYECKH GlaronpusATHble MeToAbl BeJeHHs Xo3giicTBa. OHM OCHO-
BaHbl HA MUHUMH3ALMH YYXJBIX JUTS MPUPOAbI arpOTEXHHYECKHX MpHe-
MOB, TaKMX KaK NMPHUMEHEHHE NECTHLMIOB WX MHHEPANIbHBIX yA00peHHi.
3TO Tak Ha3plBaeMoOe OopraHHyeckoe semiezienye. Ero taioke Ha3bIBaroT
OHMOJIOrMYECKMM, WIIM 3KoJioruveckuM (organmic, biological, ecological
farming). B cpenHeM TakoW MeTOJ BEJCHHS XO3AHCTBA MPHHOCHT MEHb-
LIHe YpOXKaW, HO MX MPOLYKThl OTJIHYAIOTCA BBICOKMMH MHUTaTEIbHBIMH
KavyecTBaMu. BenenctTeue Gonee BHICOKMX LIEH Ha TaKHe NMPOMYKTHI Opra-
HUYeCKOe 3eMJIE/IENIHE MOXKET MPUHOCHTh HE MEHbBILE A0XO0JA, YEM BBICO-
KOTEXHOJIOTHUHOE CENbCKOE X034HCTBO.

OpHako 10Jisi ToIaad, obpaGaTbiBaeMoi ¢ NMPUMEHEHHEM OpraHHYe-
CKOrO 3eMJIe/Ie/Ins, He NMPEBbIIIAEeT HECKOJIBKHX NMPOLCHTOB lake B Hepe-
IOBbIX cTpaHaXx. IIpu 3TOM oTMeuaercs ompezneneHHas, XoTd U cnabas,
TEHEHIMA K PpocTy. B KauecTBe nepexoaHo#H, WIH KOMIIPOMHCCHOM CTpa-
TErHH MOXHO PacCYMThIBaTh Ha CHIKEHHE KOJMYECTBA BHOCHMBIX XHMH-
yeckux BewlecTB (yaoOpeHuil W nectuuupoB), 6onee 3ddexTHBHOE HX
npuMeHeHue, Gonee 3¢deKTHBHOE yrpaBieHUe OPOCHTENbHBIMH CHCTEMa-
MM, pa3yMHOE OrpaHH4YeHHEe B CTPOMTEILCTBE HOBBIX OPOCHTEBHBIX CHC-
TEM, MPUMECHCHHUEC MEHEE TAXKEJIbIX MalldH 3a Gonee KOpPOTKO€ BpE€M4 H Ip.

Ms1 yxxe npuBoaunu npumep Hupepnanmos, roe 3a 10 ner (1983—
1993 rr.) ypoBeHb NPUMEHEHH MHUHEPAILHBIX yIOOpeHuii cokpaTuicsa Ha
47%, ocTaBasch MpH 3TOM BCe kK€ OYeHb BBICOKHUM (560 kr/ra). I[Ipu BbI-
COKOM YpOBHE TNpUMEHEHHs yRoOpeHuid pacteHus cnabo pearupyior Ha
CBEPXBBICOKHE [IO3bl, ¥ MOTOMY 3KOHOMMYHEE CHH3UTb WHTEHCHBHOCTb
NpUMeHeHHs YROOpeHH i, MONyvHB B TO Jk€ BPEMA HECKOJIbKO GoJiee HU3-
KU# ypoxail. MeHbluas Macca NpUMeHSAEeMBIX yA0OpeHHi NpUBOAMT Tak-
e K CHHXKECHHIO YPOBHA 3arps3HeHUsi OKpYxKatowleH cpesbl (BOABI H MOY-
Bbl). OT 3TOH CTpaTeruu eue oYeHb JajeKo A0 OPraHH4YeCKOro 3eMiesie-
7S, HO TEHAEHUMS 3Ta NpPaBUIbHAA, U OHA XapaKTepHa Ui OONbIIMHCTBA
Pa3BHUTHIX CTPaH.

YenoBeuecTBO AOCTHUITIO MHOTOrO B MPOM3BOACTBE MPOAYKTOB MHTA-
Hus. Ho ueHa 6buta cTONb BBICOKA, YTO MPHULIOCH 3aHUMATh PECYPCH Y
BHYKOB. Bosnblie 3aHMMaTh Henb3s. bonee Toro, NpHILIO BpeMs OTAaBaTh,
M eMHCTBEHHBIN MyTh K 3TOMy — obleMHpoBas TpaHcopmalHs celib-
CKOTr0 X035iCTBa B lyXe KOHLEMNLH YCTONYNBOrO pa3BUTHS.
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VIIL. JIntocdepa. Bausinue AeiTeJIbHOCTH Yel0Beka

VIIL 1. Cmpoenue 3emnu u aumocepa’

OcHOBHas M0 Macce, TBepAasi 4acTh IJIAHEThl 3eMJIi COCTOUT M3 AMpa,
MaHTHHU U 3eMHOH Kopel. B cBolO odepenp, 14po pazaensercs Ha BHYT-
peHHee U BHellHee. BHyTpeHHee sapo umeer paauyc 1250 kM, ob6bem
oxono 0,7% u mMaccy okono 1,2% sce#t 3emnu. Ilpennonaraercs, 4ro oHO
ABJIAETCA TBEPABIM TEJIOM, OJIM3KUM K COCTOAHHUIO TUTaBlieHUS. BHewHui
cnioii aapa o6beMoM 15,2% u maccoit 29,8% Bceit 3emnn pacnonaraercs
Ha rrybunax 2900-5000 kM. CunTaercs, YTO OH HaXOAUTCS B pacIuiaB-
JIEHHO-)KHIKOM COCTOSIHHH.

ManTusa pacnonaraetcs Ha riybuHax MeHee 2900 kM. OHa aenutcs Ha
TPH CJIOS: HHXKHIOIO, CPEHIOIO M BepXHIolo. B BepxHeit MaHTHH, Ha riy-
6unax nopsaakxa 60—250 kM, npeobnanarot 6a3anbThl, HAXOAAIIHKECS B CO-
CTOSHMHM pacruiaBa MM 61u3koM K aToMy. B 3TOM cnoe BA3KkoCTh BewLiecT-
Ba M €ro MpOYHOCTb Ha JBa-TPH MOPAJKA BEJIUYMHbI MEHbLIE, YEM BS3-
KOCTb M MPOYHOCTH BbILUEJIEXKALIET0 HKeECTKOro cyiod. Cnoi NMoHWKEHHOH
BA3KOCTH Ha3bIBaeTca acTeHocdepoi (0T rpey. acteHéc — cnabvlii).

BoimenesxauMii JKECTKHI c/OH, OrpaHHYMBAIOLIMI CBEPXY TBEPAYIO
4yacTh 3eMid, — 3TO 3eMHas kopa. CpeHsAs MJIOTHOCTh BELIECTBA KOPbI
2,8 r/cm’. Ee macca coctasnser 0,8% Macchl BCeii 3eMIlH. CpeaHss Toa-
LIMHA 3eMHOH KOpbl okoyio 30 kM, ¢ konedaHHsAMH OT 4—6 KM noa cpe-
JVUHHBIMH OKEaHHYECKWMH XpeOTaMH M HEKOTOpbIMH abHCCalibHbIMH
BraguHaMu (0T rped. cyioBa abuccoc — 6e3a0HHbIi) 10 55-70 kM noa mMo-
JIOABIMH CKJIa4aTBIMH FOPaMH.

B 3eMHoili kope cBepXy BHM3 000COONAIOTCA TPU CIOSA: OCAJOYHBIH,
rpaHUTHbIN U Ga3sanbTOBBIH. B BepxHem crnoe npeobnafaloT MIKMHbLL, MH-
HUCTBIE CNaHLbl, MecyaHble, KapOOHATHbIE M BYJIKAHOTEHHbIE TOPOABI.
TonuHa ocago4yHOro cios uaMeHsercs ot 20—25 kM B rnyOoKuX Bnaau-
Hax RO MPaKTHYECKH MOJIHOrO €ro OTCYTCTBHS Ha KPHUCTAJUIMYECKHX LIH-

'inx Gonee yrityGneHHOro M3y4eHHs BOTIPOCOB I'€0IOTHH H reoMOp(ONOrHH HMEETCS Pl
yueOHHKOB. M0XHO pEeKOMEHI0BaTh, B YacTHOCTH, “OcHoBbl reonorun” KopoHOBCkoOro
HB. u Sixywosoiti A.®. M.: Beicwas wxona, 1991 u “O6was reomopdonorus”
JleontseBa O.K. v Peiuarosa I'.. M.: Beicuiast mikona, 1988.
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Tax. CpeiHHii CNOi 3eMHO# KOPBl COCTOMT H3 MOPOA, GIHM3KHX MO CBOHUM
CBOWMCTBaM K rpaHUTy (TpaHWUThI, FHEHCHl, TPAaHOXHOPHTHI, AUOPHUTHI, KPH-
CTaJUIHYECKHE CNaHLbl, aMpubonuTel). OH OTCYTCTBYET MOJ OKEaHaMH, a
Ha KOHTHHEHTaX €ro MOLIHOCTb JAOCTHIA€T HECKOJBKUX JECATKOB KHJIO-
MeTpoB. Ba3ansToBbIM COM ClIOXKEH KPHUCTAUIMYECKUMH MOPOJaMH OC-
HOBHOT'O cOCTaBa, 6oJiee TUIOTHBIMH 10 CPaBHEHHIO C MPAHUTHBIM CJIOEM.
IMox okeaHaMH €ro MOLIHOCTL COCTaBAAET 2—7 KM, a NOJ KOHTHHEHTaMH —
1540 km.

CTtpoeHue 3eMHO# KOpbl BeCbMa pa3Ho06pa3HO, HO BLIJENSAIOT JBa OC-
HOBHBIX THINa KOpBI: KOHTHUHEHTAJIbHBbII U OKeaHW4eckui. B TunuiHOM
pa3pe3e KOHTHHEHTAJIbHOW KOpBI CBEPXY JI€eXaT OCaJO4Hble MOPOIbi
CpelHel MOMIHOCTBIO 3 KM M ILIOTHOCTHIO 2,5 r/em’. [nyGoke crnemyer
rpaHHTHO-MeTaMopdHueckuii cno# cpeaHed MOIHOCTBIO 17 KM M IUIOT-
HOCThIO 2,6-2,8 r/em’. Tloa HUM pacnionaraercs 6a3anbTOBBII cloif cpen-
Heil MOLIHOCTBIO 15 KM M IIOTHOCTHIO 2,9-3,3 r/cM’. B TuniuHOM paspe-
3¢ OKEAaHHYECKOH KOpBI CPEeaHAs MOLUHOCTD PBIXJIBIX OTJIOKEHHH COCTaB-
aser 0,7 kM. OHH JIeXaT HeMOCPeACTBEHHO Ha Oa3anbTax.

3eMHas KOpa M npuieramowas K Hel 4acTb BepXHei MaHTHH 00pasyloT
murocdepy. Henocpeactsenno noxn nurocdepoii pacnonaraercs acTeHoO-
cthepa. B nutocdepe HaxonATcs ouvard OGONbLIMHCTBA 3€MJIETPACEHHIH,
NPHYEM MPEUMYLUECTBEHHO B BEPXHHUX 30 KM.

CaMbie BepXHHE TOPH3OHTHI JIMTOCGHEPBI HAXOAATCA B COBMECTHOM H
B3aHMOCBS3aHHOM B3aUMOJIEHCTBUH C ApYrMMH reocdepamu. B pesynnb-
TaTe TaKoro B3avMMOJAEHCTBMA Ha IIOBEPXHOCTH JiHTOC(Epbl ob6pa3zyercs
KOpa BbIBETPHUBAHHUSA, — COBMECTHBIH MPOAYKT JEHCTBUS BOABI, BO3AYXa H
JHUBBbIX cywiecTB. Ha kopax BhIBETpHBaHMA pa3BUBAIOTCA MOYBBIL Moil-
HOCTb KOp BBIBETPHBaHHS M MX CTPOEHHE B LIEJIOM MOAYMHSAIOTCS 3aKOHY
reorpaduueckoii 30HaNBHOCTH. B HUBAJIBHOM M apUIHOM MoOsACaX MOLI-
HOCTb KOp BbIBETPUBAaHUSA He AocTHraetr obeiyHO M 10 M, mpu OoTHOCH-
TEJILHO TPOCTOH €€ CTPYKTYpe, B TO BpeMs KaK B SKBaTOPHATBHOM TOsACe
KOpbl BbIBETPUBAHHA BECbMa CJIOXHO MOCTPOEHBI, HCTOPHUS UX Pa3BUTHSA
NPOAOJKUTENbHA, 3 MOLIHOCTb MOXKET MpeBbiath 60 M.

BepxHue ropu3oHTBl JUTOCGEPEI OOBIYHO HE KOHTAKTUPYIOT HEMNo-
cpeactBeHHo ¢ armocdepoii u ruapocdepoii. Ha cywe nurocdepa no-
KpbITa uexyioM nous (renocdepa), pacturenbHocTH (Onocdepa) uiu xe,
0coOEeHHO B XOJNOAHBIX YCIOBUAX, — JibAa U cHera (kpuocdepa). Jluwe B
NYCThIHAX NUTOC(Epa HENMOCPEJCTBEHHO COMNpHKacaeTca ¢ armocdepoit,
Jla ¥ TO CKBO3b KOpY BhIBETpHBaHHA. B TO e BpeMs, CKBO3b NMOYBY U KO-
Py BbIBETPHBAaHHUA NMPOUCXOAUT aKTHBHbBIH razoobmeH Mexxay atmocgepoi
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u autocdepoii. B enie Gonbinel creneHy NPOUCXOOWT B3aAMMOJECHCTBHE
MeXAy NuTocepoii ¥ MPUPOAHBIMM BOAAMH TakHMM oOpa3oM, YTO Moj-
3eMHBIE BOJIbI — 3TO YaCTh KaK ruapocdepsl, TaK ¥ JUTOCHEPHI.

Hrax, cambie BepXHHE FOPH3OHTHI UTOCHEPHl aKTMBHO BOBNEYEHH BO
B3aUMOJEHCTBHE C JpyrumH cepamMu. ITo B3aMMOAEHCTBHE JOCTHraeT
MaKCHMYMa MHTEHCHBHOCTH Y 3€MHO# MOBEPXHOCTH M YMEHbILIAETCA KakK
KHH3Y, Tak ¥ kBepxXy. OHO eie Gonee yCHNHBaeTCs MO Mepe BO3pacTaHUs
POJIH YesloBeKa.

HwxkHsas rpanuua skocdepbl pa3mbiTa W NIOCTENEHHO C MTyOMHOMH cXo-
OUT Ha HeT. AKTMBHAs AEATENbHOCTh YesoBeka (Kapbepsl, 1IAXTHI, MOJ-
3eMHBIE XpaHWIHMIIA, OOBEKTHl TPaXKAaHCKOIO H THMAPOTEXHHYECKOTrO
CTPOMTENIBCTBA, CBAJIKK W Mp.) OXBATHIBAET B JIMTOC(epe MpeuMylLecT-
BEHHO BEpXHHE HECKOJIBLKO JAECATKOB METPOB, TJIABHO YMEHBIASACH C IITy-
61HOI, X0T4 OTAENbHbIE 0c060 NTyOOKHE Kapbephl, MAXTHI ¥ CKBAXXHHBI
BBIIENSAIOTCA U3 O0UICH KapTHHBI.

OpuH U3 caMbIX ITyOOKHX B MHpE OTKpPHITBIX KapbepoB — pa3paboTku
MenHoH pyns!l bunrem KonpoH B wrare IOta B CLIA. I'ny6una xapoepa —
774 m, wiomans — 7,2 KM%, a Macca YAaJIeHHOrO U3 Kaphepa rpyHTa — 3,4
mapa. T. B Poccuu rimy6una kapbepa Ha KopkuHckoM paspese Ha Ypane
coctasisger 520 M. 3HauuTENBHbI 1O MYOUHE U MIIOIAJH MHOTHE IpyrHe
Kapbephl M pa3pe3bl Kak B Hallleli CTpaHe, Tak U B MHpe, obpasyromue
ropHo-nipoMbiienHsie Teppuropun (KMA, KATOK u ap.).

OtaenbHble WAXTHI IPOHUKAIOT 10 ryO6uHsl 4 kM. BypoBble CKBaXKHHBI
TaKKe JOCTHraloT NIyOHH B HECKONBKO THICAY METPOB, a caMas riryGokas
B MHpe, Ha KonbckoM nosyoctpoBe, 3anpoekTHpoBaHa Ha 15 kKM B ri1y6u-
HY M [IPEBBICWIAa OTMETKY 12 kM.

MHorouncrieHHble M OOLIMpHBIE Kapbepbl, B KOTOPBIX JOObIBAIOTCS
yroib, >kejle3Hast pyAa, pyabl JpyTHX METaUIOB, CTPOUTE/IbHbIE MaTepHa-
JIBl ¥ JIpyrue mojie3Hble UCKOTIaeMble LIUPOKO PacnpoCTpaHeHbl Ha BCEX
obHTaeMbIx KOHTHHEHTaX. Bcero B Mupe 3a roj M3 NOBEpXHOCTHOTO CIOS
nurocdeps! u3BNekaeTcsa v nepepabarsiBaetcs Gonee 1000 Mapa. T MuHe-
paiibHOro chipbsi. JloOpiBaeTcs okono 400 BUAOB NMONE3HbIX UCKOTIAEMBIX,
obecrieuuBatoUX OKOMO 90% chipbs AN TsHKeN0H MPOMBILLIEHHOCTH.

Oxkono 98% noGpiBaeMbIX B TUTOC(Eepe MAaTEPHATIOB YXOAMT B OTBAJbI,
W numb He Gonee 2% yTUNU3MPYETCHA YENOBEKOM, Aa U TO Ha OTHOCH-
TeJIbHO KpaTKOe BpeMs MOJb30BaHHUS JaHHBIM nmpoaykroM. MHbIMH cro-
BaMH, MPOU3BOAMTCSA KOJIOCCANbHAs aHTpornoreHHas pabora no nepeme-
LICHHIO MaTepHana B BepXHeil uacTu IMToctepsl. DTO B CHABHOI CTENEHU
3aTparuBaeT Kak skocdepy B LIEJIOM, TaK H OTAEJNIbHBIE €€ YacTH.
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Bonpocsl aHTponoreHHoro npeobpa3oBaHUs BEPXHHX 3TaXeH JIMTO-
cdepbl OTHOCATCA K KaTeropud yHuBepcaibHbiX. OHH BCTpEYalOTCs BO
MHOTHX MecTax 3eMJIH, H B COBOKYMHOCTH MPEACTaBAIOT coOoH BecbMa
PacrnpoCTPaHEHHYIO MPo0IEMY IKOJIOTHYECKOH IeONIOTHH.

IMo Bceit BUAMMOCTH, camas cepbe3Had reoskosiornyeckas npobnema,
Kacatomasics Jiutocepbl — aHTPONOreHHas HHTEHCH(HKaLMA SK30N€HHOM

4yacTH GOJBLILIOro “reoJIorHyeckoro” UMKIA, HMNM LMKIa 3pO3HH-CEH-
MEHTaLUM.

VIIL.2. bonswoii kpy2060opom éewiecmea U potb 6 HemM Hell06eKa

Baaumopeiicteue nurocdepsr ¢ armocdepoii, ruapocdepoii u 6uocde-
po#i MpoUCXOAUT B paMKax rnoGajibHOro KpyroBopoTa (LMiJia) BELIECTBa.
[MpoaykTbl KOpb! BbIBETPUBAHUSA, pa3pyuUIalollEics B pe3yibTaTe JeHcT-
BMSA KOMIUIEKCA MPHPOAHBIX (aKTOPOB, MEPEMELIAIOTCA Mo AeHCTBHEM
CHJIBI TAXKECTH, MPEHMYILECTBEHHO MPH y4YacTHH BOJBI, a TaKXKE BETPaA,
JIeIHUKOB W Apyrux areHToB. Ha noBepxHocTH 3eMiu, B Kao# ee Touke
B3aMMOAEHCTBYIOT MpPOLIECChl HAKOIUICHHS MJIM PacXOJOBaHUS BELECTBa.
OTH NpPOLECCHI Ha3bIBAIOTCA SK3OTCHHBIMH.

C npyro# cTopoHbl, MpoLecchl B HeApax 3eMiu (3HAOTEHHBIE MpPOLIEC-
Cbl) MPHBOJAT B KOHEYHOM MTOre K BEPTHKAIbHBIM H(MJH) FOPH3OHTa/Ib-
HbIM TEKTOHHYECKHM ABH)XXEHHUAM H K MPOABICHHAM BYJIKaHHYECKOMH aes-
TEJIbHOCTH, CONMPOBOXKAAIOLLEHCA BLIHOCOM Ha JHEBHYIO MOBEPXHOCTb U B
BEPXHHE TOPH30HTHI JIMTOC(Epbl GOMBILIOrO KONHYECTBA TBEPAOrO Mare-
puana.

PesynbTHpyiomas B KaxJod TOUYKE, TO €CTb ajqredpanueckas cymma
BEJIMYMH OMYCKaHHUs WM NMOAHATUA OTMETKM MOBEPXHOCTH 3eMJIH, €CThb
C/IeACTBME B3aUMOMAEHCTBUS JK30T€HHBIX H SHAOIEHHBIX MPOLECCOB,
¢dopmupyroluX penabed 3emiu.

B o6nactax npeMMyHIECTBEHHOrO HaKOMJIEHHS TBEPAOro Marepuana
0Ca/loYHbIE U BYJIKAHOTE€HHBIE OTJIOKEHHS NMOCTENEHHO norpyxkatores. Ilo
Mepe MOrpy>KeHus, B TeYeHHe reoIOrHYECKH MIMTENbHOrO BPEMEHH OHH
MOJABEPraloTCs BO3AEHCTBMIO BECbMa 3HAYWTENLHOTO H YBEJIHYHBAIOLIE-
rocs ¢ riyOWHOIA JaBieHUs U TEMNEPATYpbl, a TAKOKE MYOHHHBIX pacTBO-
pOB, ¥ TakMM 