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BbIACHUTBL CYTb BIIUAHUSA
yerioBeka Ha bmocdepy v
HaUTU NYTU BbiXoAa u3
KPUTNYECKOU CUTyaLumn.



Hac, Kak 1 Ka)Xaoro >XUTerns niaHeTbl
BOJTHYET NpobsiemMa 3aLUnThl OKpYyKatoLen
cpenbl OT BpeaHbIX NOCneacTeunmn
X0391UCTBOBaHUA ntogen. Yernosek Bcerga
MCMNOoNb30Bal OKPYXKaloLLyo Npupoay Kak
MCTOYHUK pecypcoB, OAHAKO B Te4eHne
ONNTENbHOro BpEMEHU €ro AeATENbLHOCTb
He OKa3biBasia 3aMEeTHOro BIINAHUA Ha
bnocdepy.
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4YenoBe4YeCKYK
Bos

" N3IMeHeHus Ha
BpeMsi NaBuH



AHTpOMNoOreHHoe Bo3aencTBme Ha bmnocaepy.



YenoBe4yecTBO HangeT NyTn
BbiXxoaa u3
3KOJIOrM4ecKoro Kpusuca.



B 1926 roay BblaaloLWnn CH
PYCCKUMN YYeHbIN akageMuK
Bnagnmup IBaHoBUY
BepHaackum paspaboran yuyeHue
o bnocchepe — obonoyke 3emnu,
HaceneHHOU XUBbIMU
opraHn3mammu.

B.A. BepHaackum
pacnpocTpaHun NoHATHNE
6unocdepbl He TONMbLKO Ha
opraHun3mbl, HO U Ha cpeny
obutaHusa.bnocdepa
OXBaTbIBaeT BCKO NOBEPXHOCTb
CyLUN, MOPS1 U OKeaHbl, a TaKxKe Ty
YyacTb Heap 3eMnu rage
HaxoaAaTCcs NopoAbl,Co34aHHbIe
AeATerNIbHOCTbLIO XXNUBbIX
OpraHn3mos.







[[a3oBaga 00605104Ka COCTOUT B OCHOBHOM U3
a3oTa v kucrnopopaa. B HebonbLLnx
KONMMYecTBaxX B HEN COAEPXKUTCA ANOKCUA
yrnepoa mn 030H.



NrpaeT BaXkHYIO pOrb B XXN3HM OONbLLUNHCTBA
XKMBbIX OPraHN3MoB Hallen nnaHeTbl . OH
Heobxoanm BceM Ans AbIXaHUS.

[log Bo3gencTBmeM YIbTPadUONETOBbIX
ny4yeun oH npespallancy B 030H .['1o mepe
HaKoMneHUs 030Ha NPOU30LLINO 0Opa3oBaHUA
O30HOBOIO CNOSi B BEPXHUX CIOSIX
aTMocaepbl.

O30HOBLIN CIOU ,KaK 3KpaH, HaJeXXHO
3alULLaEeT NOBEPXHOCTb 3EMIN OT
yrieTpadmnoneToBon pagnauuu, rmoensHom
0151 XKNBbIX OPraHU3MOB.



Mcnonb3yeTtcs B ripoyecce OoTOCUHTESA
nns obpasoBaHNA OpraHUYECKUX BELLIECTB.
MmMmeHHO bnarogapsa aTomMy npoueccy
3aMbIKaeTCS KPYyroBOpOT yrrepoga B
bunocaepe.

Kak n kncnopog, yrnepon BXxoauT B COCTaB
NoYB, paCTEHUN , X)KUBOTHbIX , y4aCTBYET B
MexaHWU3Me KpyroBopoTa BELLECTB B

npupoae.
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OcHoBHas macca OpraHm3mMoB,
obuTarLWwmnx B npegenax nurocdepsl,
HaxoaMnTCsA B MOYBEHHOM CIioe, rnyounHa
KOTOPOro He NpeBbILUaeT HECKOMbKUX
MeTpoB. [lo4yBa BKIIOYAET MUHEpPASibHbIE
BelllecTBa, 0bpasyroLimecd npu
pa3pyLLUEHUN TOPHbLIX NOPOA, U
OopraHn4ecKkune BellecTBa — NPoaAYKThI
XN3HeOessTenbHOCTN OPraHN3MOB.



[louBa —BEPXHUI CINOU CYLLN,
obpa3oBaBLLUMNCA NOA BIIUSHUEM paCTEHUI
, )KUBOTHbIX, MMKPOOPraHM3MOB 1 Knumara.
OTO BaXXHbIN U CIIOXHbIN KOMMOHEHT
brnocdrepbl TECHO CBA3AHHbLIN C APYTMMUN €€
YacTaMW.







CoBpeMEHHbIN YenoBeKk cdhopmMmnpoBarncs
OKoro 30-40 TbiC. NeT Ha3aa. C 3Toro BpemMeHu
B 3BONtoUMn bmocdepsl ctan AeUCTBOBATL
HOBbIN (aKTOP — @aHTPOMNOreHHbIU. C
NosiBIIEHNEM N Pa3BUTUEM YENOBEYECTBA
NPOLIECC 3BOMOLNN 3aMETHO BUOOU3MEHWUNCS.

Jlnwib B nocrneaHue 2 TbiCAYn neT
aHTPOMNOreHHoe BrngHne Ha buocdepy crtano
OLLYLLIATLCS B CBA3U C BbINacoM CKOTa,
Nnoace4YHO-OrHEBOW CUCTEMOM 3eMNeaenms n
0ooblYyen NoresHbIX UCKOMaeMblX.



HacTtoswme caBurn B ouocdepHbIX
npoLeccax Hadanucb B 20 BEKE B
pe3ynsraTte Hay4YHO-TEXHNYECKOU
PEBONOLUN.

YenoBeyeckada AeaTenbHOCTb cTana
cpaBHMMa Mo MacluTabam c
eCTEeCTBEHHbIMU NpoLEeccamy,
npoucxoasimmMmm B bmocdepe.



PocT HaceneHus n paclumpsioLleecs passutme

CEeJIbCKOIo X034nCTBa, NPOMbILLUJTIEHHOCTN,

)

CTPOUTENLCTBA

TpaHCNOpTa BbI3BanM MacCoBOE YHUYTOXEHME

Niecos.



NcTpebneHbl AeCATKU BUOOB XUBOTHbLIX U
COTHW BUOOB pacTeHuin. B ns yncne
MaMOHT, CyM4YaTbl/ BOSK, EBPOMNENCKNUN TYP
OunKaqa nowanb, EBPONENCKNI CINOH, KBarra
N MHOrMe gpyrue.
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ITorom HapyLLeHUs NpPO3pavyHOCTH
aTMocdoepesl, a, criegoBaTernbHO, U TEMSOBOIO
banaHca MOXeT ABUTbCS BO3HUKHOBEHNE
napHUKoBOro apeKkra, To eCcTb YBENNYEHUS
cpegHeun Temneparypbl aTMOCdEpPLI Ha
HECKONbLKO rpagycoB. OTO CNOCODOHO BbI3BaTb
TasiHMe NegHNKOB NOMNSAPHbIX obracTen,
nosblLeHne ypoBHS MupoBoro okeaHa,
N3MeEHEHWNE ero COSIEHOCTU, TEMMNEPATYpPHhI,
rnobanbHble HAPYLUEHUS KNUMaTa, 3aTonfeHmne
NpMBpPEXHBIX HU3MEHHOCTEN.



OQHMM N3 OCHOBHbIX
3arps3HuTeneun soabl
ABnseTcs HedThb U
HedpTenpoayKTbl. HedoTb
MOXET nonagaTb B BOAY B
pe3ynbraTe eCTeCTBEHHbIX
ee BbIXO40B B panoHax
3aneraHuns. Ho oCHOBHbIE
NCTOYHUKWN 3arpsi3HEHNS
CBSA3aHbI C YeioBEYECKOU
OEeATENbHOCTLIO:
HedTenobbIvEN,
TPaAHCMOPTUPOBKON,
nepepaboTkon u
Ncnosib3oBaHNEM HedPTU B
KayecTBe Tonnmea u
NPOMBbILLSTIEHHOIO ChIPbA.
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B HacTosLlee BpeMs Ha
KaXXO0ro >XUTengd Hawleu
nraHeTbl NPUXOOUTCSH
MeHee 0QHOro rektapa
naxoTHou 3emnu. 1 atn i A
He3HauuTernbHble Nnowaan- -~ /-
NPOOOIMKAKT COKpaLLATbCH ™ 7 ¢ 7t =
n3-3a HeyMerown JANER e s
XO351ICTBEHHOM LR o
nedaTenbHOCTU YernoBeka. B




ELwie 6onee maccoBbIW 1 OMacHbIN XapaKkTep
HOCUT 3arpsi3HEHME NMOYB CBUHLIOM.
CoeanHeHns CBMHLA UCTOSb3YOTCA B
KadecTBe 000aBOK K OEH3MHY, NO3TOMY
aBTOTPAHCMNOPT ABMAETCS CEPbE3HbIM
NCTOYHMKOM CBUHLIOBOIO 3arpsi3HEHUS.
OcobeHHO MHOro CBUHLIA B rno4YBax BAOSb
KPYMNHbIX aBTOCTpaa.



Oco0byto OnNacHOCTb
npencTtaBnAT CTOUKUE
OopraHn4yeckue coegmHeHus,
NPUMEHSIEMbIE B KQ4YeCcTBE
aaoxmmukaToB. OHU
HakannmMealoTCA B NOYBE, B BOAE,
OOHHbIX OTNOXEHUAX BOOOEMOB.
Ho camoe rnmaBHOE - OHU
BKNOYarTCS B 9KONIOrM4yeckue
nuLLEBbIE LIENN, NEPEXOOAT N3
NoYBbl 1 BOAbI B paCTeHUS,
3aTEM B XXMBOTHbIX, a B
KOHEYHOM UTOre nonagaroT C
NULLEN B OpraHn3m 4YeroBeka.




[Tpobnema paganoakTUBHOIO 3arpsi3HEHUS
BO3HMKMA B 1945 I. nocre B3pbiBa aTOMHbIX 60MO,
COpPOLLEHHBIX HA AMOHCKNE ropoaa XUpocumy v
Haracaku. icnbiTaHna a4epHOro opyxums,
npounssogmmMble A0 1963 roga B atmocdoepe,
Bbi3blBanu rrnobanbHoOe pagnoakTUBHOE
3arpsasHeHue. [Npu B3pbIBE aTOMHbIX OOM6
BO3HMKAET OYEHb CUITBHOE MOHU3UPYIOLLIEE
N3ny4YeHne, pagmoakTUBHbIE YacTUL bl
pacceunBatloTcs Ha bonbLUIne PpacCTosAHUSA, 3apakas
No4By, BOOOEMbI, XXMBble opraHn3mbl. MHorue
pagnoakTUBHbIE U30TOrMbl UMEKOT ASNTUTENbHbIN
nepuog nosiypacnaga, octaBasdCb onacHbIMU B
TeYeHne BCEro BpEMEHU CBOErO CYLLIECTBOBAHMS.



PacyeTbl y4yeHbIX
pPa3fnNYHbIX CTPaH Mupa
NoKas3bIBAKOT, YTO AaXKe Npwu
orpaHWU4YeHHOM, JTIOKaribHOM
NMPUMEHEHUN AOEPHOIO
opYyXuns obpasoBaBLLUAACS
NblNb OyOeT 3agepKmBaThb
BornbLUYIO YacTb
CONTHEYHOIO U3NYy4YeHUs.
HactynuTt gnutensHoe
noxonogaHue (agepHas
3MMa), KOTOpPOE HEN3DEXKHO
NpuBEOET K rmbenn BCEro
KMBOIro Ha 3eMrie.

s .



HanbonbLiyto onacHOCTb NpeacTaBnseT
pagnoakTMBHOE 3arpsisHeEHNE brocdoepsi B
pe3ynsraTe AeATENbHOCTM YENoBeEKa.
XanaTtHoe OTHOLLUEHUE K XpPaHEHUIO U
TPaAHCMOPTUPOBKE ITUX ANEMEHTOB NMPUBOAUT
K CEpbE3HbIM PaANOAKTUBHBLIM 3arpA3HEHUSIM.
PagnoaktuBHOE 3apaxeHune buocdepbl
CBSAA3aHO, HaNnpumep, € UCMNbITaHUAMMU
aToMHoro opyxus. ASC npeacraBnsitoT
BorbLUYO ONAacHOCTb B 3TOM MUp ybeauncsa Ha
npumepe YepHoObINbCKOW KaTacTpodobl.
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NMapHukoBbIN adpheKT. «[lapHUKOBLIN
9 deKT» BO3HUK HE CErOAHS - OH
CyLLECTBOBAal C TEX NOP, KaK Halla nraHeTa
ob3aBenacb aTMocdepon. [TpnynHa
ObICTPOro pocta KOfIM4YecTBa «NapHUKOBbBIX»
ra3oB TOXe O0JIro UCKaTb HE HAO0 - BCA HaLla
LMBUN3aLns, OT KOCTPOB NePBOOLITHLIX
OXOTHWKOB 4O COBPEMEHHLIX ra3oBbIX MNUT U
aBTOMOOUIIEN OCHOBLIBAETCS Ha ObICTPOM
OKUCIEHUN COEAUHEHUN YrIepoaa, KOHEYHbIM
npoAyKToM KoTopbix 1 siBnsetca CO, .



ITAHN3MOB.
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flec urpaet Ba>|<He|/|Luy+o ponb B HOpMaI'IbHOIVl
(OYHKLIMOHUPOBaH NPUPOAHBIX 9KOCUCTEM.
OHu nornoLLalT aTMocdepHble 3arpA3HeHus
aHTPOMOFEHHOTO MPOVCXOXAEHYIS, 3alumMiLaoT
MOYBY OT 3pO3NM, PeryrmpytoT HopMansHbI:
CTOK MOBEPXHOCTHLIX BOG, MPEAATCTBYIOT
CHVKEHUIO YPOBHSI FRYHTOBbLIX'BOS U
3anAMBaHNIo peK KaHarnos 1 BOAOXPAHUAMLL.

CBe,quu - 10ens

| ' chayHbI. Yenosek
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Cepbe3HenLlen aKoornyeckon npobremon crtanu
OTXO[bl MPOMBbILLIIEHHOIO U CEMNMbCKOXO3ANCTBEHHOIO
Npon3BOACTB. B HacTosiLLee BpeMsa AenarTcs nonbITKK
YMEHbLLUNUTb KOSIMYECTBO OTXOA0B, 3arpA3HSOLLNX
oKpyxatowyto cpeny. C aton uensio paspabartbiBatoTCS
N yCTaHaBNNBAKOTCA CIOXHeNLWmne punsTpbl, CTPOATCH
OOPOroCcTosiLLmMe O4YNUCTHLIE COOPYKEHMNS U OTCTOUHUKN.
Ho npakTuka nokasbIBa€eT, YTO OHU XOTb U CHUXAIOT
OMNacCHOCTb 3arps3HeHUs, BCe-Takn He peLuaroT
npobnemy. I3BECTHO, YTO AaXe npu caMmon COBEPLLEH
HOM OYNCTKe, BKNoYass bMONornyeckyto, Bce
PAaCTBOPEHHbIE MUHEpPASIbHbIE BellecTBa 1 40 10%
OpraHMYeCcKux 3arpsa3HAOLLINX BELLECTB OCTAlTCA B
OYMLLIEHHbIX CTOYHbIX BOAAX.
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:f. 3peHnsa ASC

ABMAIOTCH Ha|/|6onee 1 cpeauv apyrux

HblHE AEUCTBYIOLLUX 3H NYEeCKUX

KOMMJ1EKCOB. 18 e ——
' DONEe YNCTb

, OHW TadAT

aCHOCTb B

} SHEPTUU.
1 BETpPa,
I/I it






UenoBe4yecTBO ceroaHd camas MoLlHas
rmobanbHas cuna B buocdepe. B cBoem
CTPEMMNEHNN K YITYYLLEHUIO YCIOBUM
CyLLEeCTBOBAHNA OHO MOCTOSHHO HapallmMBaeT
TEMIMbl MaTeEpPMaribHOro NPON3BOACTBA, 3a4acTyI0
He 3a4yMbiBasiCb O nocrneacTemax. CoBpeMeHHbIN
4yerioBek yBenunymi o0 bem NpUBbIYHbIX A5
npupoabl 3arpA3HEHUN HACTOSBKO, YTO OHa He
ycneBaeT nx nepepabatbiBatb. OH cTan
BblpabaTbiBaTb TakMe 3arpsa3HeHnd, Ans
nepepaboTKmn KOTOPbLIX B NPUPOAE NoKa HET
COOTBETCTBYIOLLMX BUOOB, a AJ19 HEKOTOPbIX
3arpA3HeHnn, K NpumMepy, pagmoakTUBHbIX, UX
HUKOrga 1 He NMosIBUTCA.



[ToaTOMy «OTKa3» buocdepbl nepepabaTbiBaTb
Nnnoabl YeroBe4YeCcKkon AesATENbHOCTN HEU3DEXKHO
bynet oencTBoBaThb Kak Bce boriee HapacTaoLmn
YNETUMATUBHBLIM (PAKTOP B OTHOLLEHUWN YeroBeKa.
3-3a yBennyeHmnsa macutaboB aHTPOMNOreHHoro
BO30ENCTBUSA, HAapyLLUaeTCHa paBHOBECKE B
buocdepe, 4TO MOXET MPUBECTU K HEODPATUMbIM
npoLeccam 1 NoCTaBUTb BOMPOC O BO3MOXHOCTU
XXU3HW Ha nriaHeTe. 9TO CBSA3aHO C pasBUTUEM
NPOMbILLSTIEHHOCTU, QHEPTETUKIN, TPAHCNOPTA,
CENbCKOro Xx03sanUcTBa 1 Apyrnx BMaoB
OEeATENbHOCTU YeroBeka 6e3 yyeta BO3SMOXHOCTEN
brnocepbl 3emnun. Hanuuo akonornyeckum
Kpn3uc.



[1na Bbixoga n3 3Tou cutyaumumn MMeTCA NLLb
OBa nyTu: nMMOO NonoXnNTbCA Ha BOSIHO CTUXUN,— B
9TOM Clly4yae HacTynarwLmn Kpusnc npuesenerT K
YHUYTOXEHMIO YENOBEYECTBA; MO0 paspaboTaTtb
Pa3yMHyI0 CTpaTeruo NpmMpoaonosib3oBaHng,
oOLyto ansa Bcero Yyenose4vectBa. OHa gomnkHa
ObITb HanpasreHa Ha npeobpasoBaHue bnocdepsbl
3emMnu, no onpegenennio Bnagnmmpa ViBaHoBnya
BepHaackoro, B «kHoocdepy — cdoepy pasyma» B
MHTepecax YenoBevyecTBa Kak equHoro Lenoro.



