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Hac, Kak 1 Ka)Xaoro >XUTerns niaHeTbl
BOSTHYET Npo0bsfiemMa 3aLnThl OKpYKatoLen
cpenbl OT BpeaHbIX NOcneacTenmn
X03491MCTBOBaHUA nogen. YernoBek Bcerga
MCNONb30Bal OKpYXKaloLLyo Npupoay Kak
MCTOYHUK pecypcoB, OAHAKO B TeYeHne
ONNTENbHOro BpeEMEHU ero AeATENbLHOCTb
He OKa3biBasia 3aMEeTHOro BIINAHUA Ha
bmnocdepy.
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BpEeMs NNaBUH! H7nT
YyenoBevecKylo ULMBUNN3aumio.
Bo3HuKLIMe Npob6reMbl HOCAT

akTep v cosfalo

Huto 6mocd




BbISSICHUTb CYTb BIIUAHUA
YyenoBeka Ha buocdoepy u
HaUTU NYyTU BbiXoga u3
KPUTU4YEeCKOU CUTyaLunn.






YenoBe4yecTBO HangeT NyTn
Bbixoaa U3
3KOJIOrM4ecKoro Kpusmca.



B 1926 roay BblAAKOLWMWNN .
PYCCKUM YYEHbIN aKkageMUK
Bnagumup MUBaHoBUY
BepHaackum paspadoTan y4yeHue
o bnocdepe — obonouke 3emnu,
HaceJsieHHOM XNBbIMU
opraHusmamm.

B.. BepHagckuu
pacnpocTpaHus NOHATHNE
Gunocdepbl He TONBLKO Ha
opraHun3mbl, HO U Ha cpeAay
obutaHusa.bnocdcepa
OXBaTbIBaeT BCIO NOBEPXHOCTb
CYLUU, MOPSA U OKeaHbl, a TaKXe Ty
YyacTb Heap 3eMnu rae
Haxo4ATCA NopoAbl,co34aHHbIe
AeATeNbHOCTbLIO XUBbIX
OpraHu3mMoB.







[[a3oBaga 00605104Ka COCTOUT B OCHOBHOM M3
a3oTa v kucrnopopaa. B HebonbLLnX
KONMM4YecTBax B HEN COAEPXKUTCA ANOKCUA
yrnepoaa n 030H.



NrpaeT BaXkHY0 posib B XKM3HW OONbLUMHCTBA
XXUBbIX OPraHn3mMoB Hallewn nnaHeTbl . OH
HeobxoOaMm BCeEM ANA OAbIXaHUSA.

[log Bo3gencTeuem ynerpadouoneToBbIX
ny4yeun oH npesBpallancd B 030H .[1o mepe
HaKonseHUsa 030Ha NPOou3oLLIo 0bpa3oBaHuUS
O30HOBOIO CJ1I0HA B BEPXHMX CIOSAX
aTMoOCdeEpH.I.

O30HOBbIN CIOU ,KaK 3KPaH, HageXHo
3alUMLLaET NOBEPXHOCTb 3EMIMN OT
yrieTpapmoneToBoun paanauum, rmbernsHoun
0N XXUBbIX OpraHN3MOB.



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

Kak n kncnopog, yrnepon BXxoauT B COCTaB
NoYB, paCTEHUN , X)KUBOTHbIX , y4aCTBYET B
MexaHU3Me KpyroBopoTa BELLECTB B

npupoae.
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OcHoBHas Mmacca OpraHmM3mMoB,
obuTarLWwKnx B Nnpeaenax nurocdepsl,
HaxoaunTCsA B MOYBEHHOM CIi0€, rnyounHa
KOTOPOro He NnpeBbILUaeT HECKOMbKUX
MeTpoB. [1o4yBa BKMIOYAET MUHEpPASIbHbIE
BelllecTBa, 0bpasyroLimecd npu
pa3pyLLUEHUN TOPHbBIX NOPOA, U
OpraHn4ecKkne BellecTBa — NPoaAYKThI
XN3HeOessTeNnbHOCTN OPraHN3MOB.



[TouBa —BEPXHUI CINOU CYLLN,
obOpa3oBaBLUMNCA NOA BIIUSHUEM paCTEHUI
, ")KNUBOTHbIX, MUKPOOPraHM3MOB 1 Knumara.
OTO BaXXHbIN U CIOXHbIN KOMMOHEHT
brnocdepbl TECHO CBA3AHHbLIN C APYrMMK ee
YacTAMMW.







CoOBpPEMEHHbIN YeNOBEK CPOpMUPOBArCH
okono 30-40 Tbic. NeT Ha3ad. C 3Toro BpeMeHH
B 3BOSIOLMM Brocdepsl cTan A4EUCTBOBATL
HOBbIN (DAKTOP — aHTPOMNOreHHbIn. C
NoABNEeHUEM N pa3BUTUEM YeNoBeYeCcTBa
npouecc 3BOIIOLUNN 3aMETHO
BUOON3MEHUTCA.

Jlnwib B nocnegHue 2 TbiCAYU NneT
aHTponoreHHoe BnusiHMe Ha buocdoepy crarno
OLLYLLAaTbLCA B CBA3U C BbIlMAaCOM CKOTa,
NnoaceYHO-OrHeBOM CUCTEMOU 3eMI1eaernns u
NooOblYeNn NMores3HbIX UCKONaeMblIX.



HacTtoswwme caBurm B bnocdepHbIX
npoLeccax Hadanucob B 20 BEKE B
pe3ynbTaTe Hay4YHO-TEXHUYECKOWN
pPEeBONOLUN.

YenoBeyeckaga AeaTenbHOCTb cTana
cpaBHMMa Mo MacluTabam ¢
eCTeCTBEHHbIMU NpoLEeccamy,
npoucxoasmmMmm B bmocdepe.



PocT HaceneHus 1 paclunpsoLLeecs passnutme

CENbCKOro X03sMcTBa, MPOMBbILLUIIEHHOCTN,
CTPOUTENLCTBA,

TPaHCMNOPTa Bbl3BaJin MaCCOBOE YHUHYTOXEHNE
J1eCoB.



NcTpebneHbl AeCATKU BUOOB XUBOTHbLIX U
COTHW BUOOB pacTeHun. B ns yncne
MaMOHT, CyM4aTbi/ BOSK, EBPOMENCKNUN TYP
aunKaqa nowanb, EBPONENCKNI CINOH, KBarra
N MHOrue gpyrue.
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ITorom HapyLleHna Npo3pavyHoOCTU atMocdepbl,
a, cnegoBaTenbHO, U TENNOBOro banaHca MOXET
SBUTbCHA BO3HUKHOBEHME NAPHUKOBOIO
addpekTa, TO ecTb yBeENnM4eHua cpegHemn
TeMneparypbl aTMOCEpPLI Ha HECKOSTBbKO
rpagycoB. OTO COCOOHO BbI3BaATb TastHUe
NeHUKOB NONSIPHbIX 0briacTeun, NOBLILLEHNE
ypoBHA MnpoBoro okeaHa, U3aMEHEHUE ero
COSleHOCTU, TeMnepaTypesbl, rmobansHble
HapyLLeHNs Knnmara, 3aTonfieHne NpnopekHbIX
HM3MEHHOCTEMWN.



OOHUM U3 OCHOBHbIX
3arpssHuTenen Bogbl
ABNAeTCcs HeTb U
HedTenpoaykTbl. HedTb
MOXET nonagartb B BOAY B
pe3ynbTaTte eCTECTBEHHbIX
ee BbIX040B B panvoHax
3aneraHunsa. Ho oCHOBHble
NCTOYHUKN 3arpsA3HEHUS
CBSA3aHbI C YeriloBeYeCcKou
O0eATeNbHOCTbIO:
HedTeaobbiven,
TPaHCNOPTUPOBKOW,
nepepadboTkon u
NCMNosSib30BaHUEM HEQDTU B
KadecTBe Tonnmea u
NPOMBbILLSTIEHHOIO ChIPbA.

——— —-——



B HacTosLlee BpeMs Ha
KaXKOoro >XUTengd Hawleu
NnNaHeTbl NPUXOAUTCSH
MeHee OHOro rekTapa
naxoTHou 3emnu. 1 atu S
He3HauyuTernbHble nnowagu
NpoaosmKarT COKpaLLaTbCA
13-3a HeyMenowu ‘ 2
XO3AANCTBEHHOM STIN T EE
NeATernbHOCTU YeroBeka. B




Euwle bonee maccoBbI U ONACHbIN XapakTep
HOCUT 3arpsi3HEHNE NOYB CBUHLIOM.
CoeanHeHns1 CBUHLIA UCTOSb3YIOTCS B
KadecTBe 000aBOK K DEH3UHY, MO3TOMY
aBTOTPaHCNOPT SABMSAETCS CEPbE3HLIM
NCTOYHMKOM CBUHLIOBOIO 3arpsa3HeHus.
OcobeHHO MHOIo CBMHLLA B no4Bax BOOSb
KPYMNHbIX aBTOCTpaa.



Ocobyto onacHoOCTb

npencTaBnalT CTOUKUE
OpraHn4ecKkne coeguHeHus,
NPUMEHSIEMbIE B KQ4€CTBE
A00XMMUKaToB. OHU
HaKansnBaKTCA B NOYBE, B BOAE,
NOHHbIX OTNOXEHUSAX BOOOEMOB.

Ho camoe rmaBHOE - OHU ,
BKJ1HOYAIOTCHA B 9KONOrmM4yeckume o
NULLEBBLIE LIEMN, MEPEXOOAT N3
NoYBbl M BOAbl B pACTEHUS, 3aTEM
B )XMBOTHbIX, 8 B KOHEYHOM UTOre
nonagaroT C NMULLEN B OpPraHn3m
yenoBeka.




[Tpobnema pagnoakTUBHOIO 3arpAa3HEHUS
BO3HMKMA B 1945 I. nocrie B3pbiBa aTOMHbIX O0OMO,
COpPOLLEHHbIX Ha AMNOHCKNE ropoga Xnpocumy v
Haracaku. icnblTaHna 94epHOro opyxus,
npounssoanmMble Ao 1963 roga B aTMmocdepe,
Bbl3blBanu rnobanbHoOe paanoakTUBHOE
3arpsasHeHue. [Npu B3pbiBE aTOMHbIX OOMO
BO3HWKAET O4YEHb CUITbHOE MOHN3NPYIoLLIEE
N3nyyeHne, paanoakTUBHbIE YacTULbI
pacceunBatoTcsl Ha DONbLUNE PACCTOAHUS, 3apaXas
Nou4BY, BOOOEMBI, XXUBbl€ OpraHnambl. MHorme
pagnoaKkTUBHbIE N30TOMbl UMEIOT ASTUTENbHbIN
nepwuop rnosiypacnaga, octaBasiCb OnacHbIMN B
TeYEHME BCEro BPEMEHM CBOErO CYLLIECTBOBAHUSI.



PacyeThbl y4eHbIX
pasfnNYHbIX CTPaAH MUpa
NoKasbIBAlOT, YTO AaXKe Mnpwu
OorpaHN4YeHHOM, NOKarbHOM
NPUMEHEHNN SOEPHOIO
opyxunsi obpasoBaBLUASACS
NbiNb OyOeT 3agepxmBaTb
BorbLUYIO YacTb
COJTHEYHOrO U3MYYEHUS.
HacTynut anutenbHoe
noxoniogaHve (AgepHas
3nma), KoTopoe HeEN3beXxHOo
NpmMBEOET K rmdbenu BCEro
XXMBOIro Ha 3eMne.

Jraey et A >



HanbonbLUyto onacHOCTb NpeacTaBnsaeT
paanoaKTUBHOE 3arpsaA3HeHmne bnocdepsl B
pe3ynerate OedATeNnbHOCTU YeroBeKa.
XanaTtHoe OTHOLUEHME K XPaHEHUIO U
TPaAHCMOPTUPOBKE 3TUX ANEMEHTOB NPMBOAUT
K CEpbEe3HbIM PaANOaKTUBHLIM 3arpsaA3HEHUAM.
PagnoakTtnBHOE 3apa)keHue buocgepobl
CBA3aHO, HanpuUMep, ¢ UCNbITaHUAMMU
aToMHoro opyxuda. ASC npeacrasnawoT
bosbLUYHO OMacHOCTbL B 3TOM MUp ybeaunca
Ha Nnpumepe YepHobbINbCKOW KaTacTpodobl.
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MapHukoBbIN 3adhdekT. «[1apHUKOBLIN
a(pdPeKT» BO3HUK HE CErogHs - oH
CyLLEecTBOBasl C TEX NOP, Kak HaLla nnaHeTa
ob3aBefniacb aTMocepon. [MpnynHa
ObICTPOro pocTta KoNM4yecTBa «NapHUKOBBLIX»
ra3oB TOXe AO0JSIro UcKaTb HE HAO0 - BCA Halla
LMBUNN3aLNUSA, OT KOCTPOB NEPBODLITHBLIX
OXOTHWUKOB 10 COBPEMEHHbIX ra3oBbIX MINT U
aBTOMOOMIEN OCHOBBLIBAETCH Ha ObLICTPOM
OKNUCNEHNN COeaNHEHUN YTIepoaa, KOHEYHbIM
npoaykTom KoTopbiX 1 siensietca CO, .



IOTAHN3MOB.



FNlec urpaert Ba>|<HeMLuy+o ponb B HOpMaJ'IbHOIVI'
byHKLMOHNMPOBaHWU NPNPOAHBIX 3KOCUCTEM.
OnunnornoLlatoT atMocdepHbie 3arpAsHeHs
dHTPOMOIEHHOTO NPONCXQXKASHNUS, 3aUILLAIT «
MOYBY OT 9PO3NM, PETYNVPYIOT HOPManbHbI

CTOK [TOBEPXHOCTHbLIX BOA, TIPEAATCTBYOT
CHIDKEHWIQ YPOBHSA TRYHTOBLIX BOA M
3annMBaHUIO pe|< KaHarioB i1 Bo,uoxpaHmnmm

CBeﬂeﬁﬂe‘ OUTOENH
‘ - priopb 51 U cpayHbl

AX DI enosek
MK CBOEeW nnaHeThbl.




Cepbe3HeNnLLEN IKOSTOrMYeCcKom Npodrnemomn ctanu
OTXOAbl MPOMBbILLUIIEHHOIO U CENbCKOXO35MCTBEHHOIO
npoun3BoACTB. B HacTosLlee Bpems AenatoTCcs NOnNbITKU
YMEHbLUNUTb KOJIMYECTBO OTXOA0B, 3arpA3HAOLLINX
oKkpyxatwowyto cpeny. C atoun uenbio paspabaTbiBatoTCS
N yCTaHaBNMBAKTCA CNOXHeNLne UnsTPbl, CTPOATCH
OOPOroCTosLLME OYUCTHBIE COOPYXKEHUA N OTCTOUHUKMN.
Ho npakTunka nokasblBaeT, YTO OHU XOTb U CHUXKAKOT
OMNaCHOCTb 3arps3HEHUs], BCE-Taku He peLuatoT
npobnemy. I3BECTHO, YTO AaXKe Npu camMmoun COBEpPLLEH
HOM OYUCTKE, BKItoYasi OMOMOrnyeckyto, Bce
PacTBOPEHHbIE MUHEPanbHbIE BeLlecTBa U A0 10%
OpPraHMYecKux 3arps3HAILLINX BELLLECTB OCTAOTCS B
OYMLLIEHHbIX CTOYHbIX BOAAX.
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ABMAIOTCS Hanodoree Yy

HbIHE OEVCTBYIOLLINX SF

KOMI'IJ'IeKCOB

- NCMNOJ1b30B
BO300OHO

i ibeHnsa AQC

1 cpean opyrux






YenoBeyecTBO cerogHa camaga MoLlHas
rmobanbHas cuna B buocdepe. B cBoem
CTPEMNEHNU K YNYyHLLEHUNIO YCNOBUA
CyLLeCcTBOBaHUA OHO NOCTOAHHO HapallnBaeT
TEeMMbl MaTepuanbHOro NPoOU3BOACTBA, 3a4acTylo
He 3a4yMbIBasACb O nocrieacTemsx. CoBpeMeHHbIN
4yeroBeK yBenn4mnn oobem npuBbIYHbLIX 115
npupoabl 3arpA3HEeHNN HaCTOMNbKO, YTO OHA He
ycrneBaeT ux nepepabdatbiBatb. OH cTan
BblpabaTbIBaTb TaKMUe 3arpa3HEHNs, O
nepepaboTKM KOTOPLIX B NPUPOAE NokKa HET
COOTBETCTBYIOLLMX BUOOB, a ANA HEKOTOPbIX
3arpA3HeHnn, K npumepy, paanoakTUBHbIX, X
HUKOr4da n He NOSABUTCS.



[ToaTOMYy «OTKa3» bnocepbl nepepadaTbiBaTb
nnoAbl YENOBEYECKON AEATENBHOCTN HEN3DEXKHO
byneTt nencTBoBaTh Kak Bce boriee HapacTatownm
YNbTUMAaTUBHLIN DAaKTOP B OTHOLLEHUN YernoBeka.
3-3a yBenmnyeHus macitaboB aHTPOMNOreHHOoro
BO30ENCTBUS, HAapyLLUaeTcsa paBHOBECKE B
brnocepe, YTO MOXET MPUBECTU K HEOBPaTUMbIM
npoLieccam 1 NOCTaBUTb BOMNPOC O BO3MOXXHOCTHU
XN3HU Ha NNaHeTe. OTO CBA3aHO C pa3BUTUEM
NPOMBbILLIIEHHOCTN, SHEPIETUKIU, TPAHCMNOPTA,
CENIbCKOro Xx03siMcTBa 1 Apyrmx BUOoB
OeAaTenbHOCTM YernoBeka 6e3 yyeta BO3MOXHOCTEN
bnocdepbl 3emnun. Hanuuo saKkonorm4eckmum
Kpu3uc.



[1na BbIxoga U3 3Ton CUTyauum MMeKTCA NULLb
OBa NyTu: MO0 NOMNOXNTBLCA HA BOSIIO CTUXNN,— B
9TOM Cny4ae HacTynarLMn KpU3nc NnpmBeaeT K
YHUYTOXEHUIO YENMOBEYECTBa; NMbOo paspadboTtaTb
pa3yMHYIO CTpaTeruo npMpoaonosib3oBaHnS,
oOLLyto Ansa Bcero YyenosevectBa. OHa gormkHa
ObITb HanpasreHa Ha nNpeobpasoBaHne buocdepsbl
3emMnu, no onpeaeneHuto Bnagumupa MiBaHoBn4ya
BepHaackoro, B «<Hoocdepy — cipepy pasyma» B
NHTEepecax YernoBevyecTBa Kak equHoro Lenoro.



