3ArPA3HEHUE
OKPY)>XAILLEW CPEADI.
3ArPA3HEHVE BO34YXA.
3ArPA3HEHUE BOAbI




IcTowleHne O30HOBOMo Criosd

Tomac Mugxnu
aMepPUKaHCKUA XUMUK U NHXEHEP-MEXAHMUK,
KOTOPbIN M306pEN TETEPAITUIICBUHELL
(TSC) Pb(CH,CH,), Ans fobasku ero B 6€H3UH, 1
xnopgropyrinepoabl Ans NCNonb30BaHUS
B XonogunbHUKax n gesogopaHtax. ABTop bonee
100 nateHTOB. [1pON3BOACTBO N300OpPETEHNI
Mwpknv okasano paspyLumTernbHOe BO3gencTane
Ha O30HOBbLIN CNown. 1o MHeHUIO nctopuka [>xoHa
MakHenna, nsobpertartens «okasasn Haubosbuwee
enusiHue Ha ammocagepy, Yyem rrobou opyaou
XKUBoU opaaHuU3M 8 ucmopuu 3emriuy
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IcTowleHne O30HOBOMo Criosd

ConHeuHas aHeprus, Bt/m?

-+ UV-C — UV-B }—— UV-A—
[dvwana3oH [nanasoH HanmeHee
ASMH BOSH, AOSWH BOSH, onacHoe

nornowaemMbix nornowaemsix  Usny4yeHuwe

Kncnopoaom 030HOM
: :
ConHeyHan paguauyms
B BEPXHUX Cnosix armocdepsl

ConHevyHasn

paguauus
Ha NOBEPXHOCTH
UV-B,

nornouweHHoe

030HOM
PaccesaHHoe

YO-0bnyvenne

[nuHa BONHbLI, MKM




IcTowleHne O30HOBOMo Criosd

Eavuuyel JobecoHa
400

350
300

250

200

150

100

50

0

CHMXeHne KOoHUeHTpauunm 030Ha B cTpartocdepe Hag AHTapKTUOow




IcToweHne O30HOBOIM0 CI10S




IcTowleHne O30HOBOMo Criosd

Ocnabnexue MMMYHHON CUCTEMbI,
pakosble 3aboneBaxsua KOXu

Mbenb MXOB U NULLAWHUKOB (Srenb)

Peakoe ycunenune sabonesanun rnas

YMeHblueHue ypoxansocty 60608bIx
Ha 30%

YMEHbLUEHUE YPOXKANHOCTU 3ePHOBLIX
Ha 30%

HapylueHue reHeTnyeckoro koaa
Ocnennexue XUBOTHBLIX U YenoBeka

MBene dutonnaukToHa Ha 35%

MmobBanbHoe n3MeHeHve Knumara
Peakoe yMeHbleHne (hoTocuHTesa
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KatacTpodgmieckoe ymeHblueHue
YPOXauHOCTH
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HOMULUMW BH U810Bh
‘eHoco suhediHanHOY
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Tdemuunw BH naideh

‘edoLrx etfnonooHOW suhned.iHaNHOY




IcTowleHne O30HOBOMo Criosd

Tpu THna xa0pdropyraepoanbiX XJAaAareHTon

XPY — xnopdropyriaepoast 00/AMAI0T BLICOKHM MOTCHUMAIOM HMCTOLCHHS 030Ha. K
HuM orHocsitest: XPY-11, XPY-12, XDY-13, XDY-113, XDY-500, XDY-502 u XDOY-503.
'XDY — ruapoxnopdropyriiepoast COACPKAT ATOMbl BOAOPOAA, YTO TPUBOANT K
Dostee KopoTkoMy Bpemenn cyutectsoBatust UXMDY B armocdepe no cpasiennio ¢ XDV,
Kak pesyaprar XDV 0KasbiBalorT ropasio MEHbIICE BAMSIHAE HA HCTOICHHE 030HORBO-

ro ciosi. MHorue npoaykrbl, HnpeiaraeMbie Ceivac B KauecTBe albTePHATUBHBIX LIS
jamennl XDV, B csoem coctase cogepxar XDV, K num orHocures FXDY-22.

DY — muapodropyraepoast He Couepxar XJiopd, 4 TOJALKO Boaopon u ¢rop. Oun
HE PA3pYIAIOT O30HOBOTO CJI0S M UMEIOT KOPOTKHIT neprnoa xu3un B armocdepe. FOY
CHHTAIOTCS TOJATOCPOUHBIMH AJIbTEPHATHBHBLIMU 3aMeHuTe MU XDY n 'XDY u1s 60i1b-
WHHCTBA XO/0AMAbHBIX cucteM. K Hum otnocsarest [DY-134a n F'dY-404a (http://
www.morena.com.ru/NEWS/document/html).




IcTowleHne O30HOBOMo Criosd

C|+O3 — ClO + O)_.
ClO+0 - Cl+()3_,

03’{"0 e 02+Oz.




CFC-11 (ppt)
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PermoHanbHOe 3ardasHeHue BO34yxa

Ipupona 3arpssnenns

Hcrounuk 3arpAa3HeHHsA:

I'a3pi

Yrnekuenblii ras (MoKeu yri a)

Oxeuna yraeposa
YrneBoaopoan!

Opl‘illlll‘lCCKllC COCIIMHEHU S

Cepuucretit ras (SO,) u apyrue
IIPOM3BO/IHBIC CEPBI

[Tpoussonnbie azora (OKCHIbI a30Ta)

PanunoakTusHbIe BELICCTBA

Bynkaunueckas nesarenbHoCTS
JIbIxaHHe KUBBIX OPraHN3MOB
Cxuranue MCKONaeMoro TOrIMpa
Bynkanuueckas nesrebHOCTS
Buraresin BHYTPEHHErO CropaHus
Pacrenns, 6akrepun
ABuratesn BHYTPCHHETO CropaHms
XUMMUECKast MPOMBILLIEHHOCTD
Cxxuranue orxoaoB
PastoobpasHoe Torumso
BysikaHuueckast aesiresbHOCTD
Mopckie 6pusbl
bakrepuun

JKUIaHKWE MCKOMAEeMOro TOIIMBA
bakrepun
['openne
ATOMHBIE 2JIEKTPOCTAHLIMH
Slnepbie B3pbIBbI
MeauuMHCKUe W HayuHble pHOo-
pbi

Yacruus

TsKenbie MeTauTbl

MuHepasbHbIe COCTMHEHMS

Ol)l'il}'lH‘ICCKHC BElIECTBa, eCTeCT-
BEHHBIC U CUHTETUYECKUE

PannoakTusHeie Be 1ecTBa

Bysikanuueckas nestesbHOCTb
MeTteopuThl

BeTposasi 3po3us — BojsiHasi nblib
[Tp 1LIJIEHHOCTD

BUraTesm BHYTPEHHErO CropaHusi
JlecHble noxapsl

Xumuyeckasi MpoMbliLIeHHOCTb
PasnoobpasHoe Toriuso
Cxuranme oTxonoB

Cenbekoe X03sCTBO (MecTULMABL)
SlnepHbie B3pbiBb

I'IpMpona N nNponcxoxgeHne OCHOBHbIX 3al'pF|3HMTeJ'Iel7I
BO34yXa



MCNOTHbIE O0XAOu
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KUcnoTHble O0XOU

Gaseous Particulate

pollutants in pollutants in
atmosphere atmosphere

SOURCES

Pollutants
in cloud water
and
precipitates
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Dry Deposition

Wet
Deposition

VOC 502 l l

RECEPTORS
Anthropogenlc




KNCNoTHble O0Xau
[[a3zoBaga dpasa
SO,+ OH - — HOSO,,
HOSO,  + O,— HO,- + SO,
SO,(r) + H,O (k) — H,SO,(BoaH.)
NO,+ OH - — HNO,

B noxaeBbix Kannsx

SO,()+H,0 -SO_-H,O0
SO, H,0 —H*+HS0,’

HSO,” "»H*+S0,?




KUcnoTtHble O0XOwu




KUcnoTHble O0XOu




KUcnoTHble O0XOu




KUcnoTtHble O0XOwu

OcHoBHBIE €JHHHIbI OIIEHKH CTeNeHH
3Arpsi3HEeHMsT OKPYKAIOLEeH cpe/ibl

Enpnnna M3A — paccuuthiBacTesi Kak cymma zejieHHbIX Ha TTOK
CPe/HUX 3a o/l KOHUEHTPALIMI BEUIECTB € IMOMOILbLIO HECIOXHbIX pac-
YETOB, TNPUBOASILUMX BeaMunHy M3A K BeJIMUMHE KOHUEHTPALUMKU OHU-
okcuaa cepot B possax TTAK

YpoBenb 3arpsa3HeHusi BO3ayxa

HU3KWNH N3A < 5
MOBBIIEHHbIM 5 N3A <6
BLICOKHI 7< HU3A <13
OYEeHb BBLICOKHM 14 < U3A

Enunauna CU — naubosibluasgs uaMepeHHas 3a KOPOTKUH Tepuos
(20 MuH) KOHUEHTpauus Bewiectna, aeaeHHas Ha [TIK. Tpu CHA > 10
3arpsi3HEHUE BO3/yXa CUMUTAETCS OUYEHb BHICOKHM.




3ara3oBaHHOCTb B ropoaax

fKr
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CopepxaHue CBMHUA B CyXOW
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3arp$|3HeHV|e CBMHUOM MNpunaopoOXHbIX MPOCTPaHCTB




Katanntnyeckumn KOHBEPTOP

3ara3oBaHHOCTb B ropoaax




3ara3oBaHHOCTb B ropoaax

1-u ™MN
2CO + 0, — 2CO,

2-1 TN
CH, . +[(3x+1)/2] O, — xCO, + (x+1) H,O

X 2x+2




3ara3oBaHHOCTb B ropoaax

)

YpoBeb 3arpsi3HeHusn
(B8 npoueHTax oT ypoBHsa 1977 r

YMeHbLIEHNE coaepxKaHn4ad CBUHLA




BosjeiicTBHE Ha 310POBbE Jojei OOBIMHBIX XHMHYECKHX 3arpasuuteieii nuTLesoil 6oon!

3arpsisaHeHue e
T | thewem

BO I I Heopranuieckue BeniecTsa
M Bl LLIBSK Pak, 60/1e3HM MEUeHU, NOUEK, KPOBU W HEPBHOIA

CUCTEMbI
Kanmui Bosesuu nouek, aneMus, 60JA€3HH JIETKHX, BbICO-
KOE KPOBSHOE JABJICHME, BO3MOXHOE BHYTPUYT-
pobHOe noBpexjieHue, pak
Xpom [Tono3peBaeTcst, YTO HEKOTOPbIE (POPMBI, TAKHE,
KaK XpoMar, BbI3bIBAIOT paK
CHHELL [onosHble 6OJIM, AHEMMS, HEPBHBIE PACCTPOHCTBA,
BpOXIEHHbIE JieeKThl, paK, YMCTBEHHAs OTCTA-
JIOCTb, HECMOCOOHOCTH K 3aHATHSIM, YaCTHYHAS
noTeps ciayxa y Jere
[MoBpexaeHHe HEPBHOI CUCTEMbL M TTOYEK; OHO-
JIOTHYECKH YCHJIMBACTCSI B MUILEBBIX LICTISIX
Hurpatsbl PecnimpatopHbie OCIOXKHEHUST U BO3MOXHAS
CMEPTh JCTEeH B MJIAIACHYECTBE MJIM CLLIE HE PO-
JMBLIMXCS ACTEI: BO3MOXHO (hOpMHUpOBaHME
KaHIIEPOreHHbIX HUTPO3aMHHOB
CuHTeTHYECKHE OPraHHYeCKHE BEeCcTBa
Anbankapd (teMuk) | BHICOKOTOKCHYEH U1l HEPBHOW CHCTEMBI
benson [MospekaeHue XpOMOCOM, aHeMusl, BOJIE3HH KpO-
BU, JICHKEMMUS
Yeroipexxnopuctbiit | Pak, 6one3Hu nedeHu, rnovek, Jerkux U Len-
yriepon TPaJIbHOW HEPBHOI CUCTEMbI
Xiopodopm Bojie3HM neyYeHr U MoYeK; NpearnoioxXnTeJIbHO
BbI3bIBAET pPaK
HuokcuHel (0co- KoxHbie 60J1e3HH, paK W TeHETUYECKHE MYTalMUK
O6enHo TCOO)
Hubpomua stuiaena | Pak u Gecrioane y MyX4uH
Moauxnopuposan- Bosne3Hu neyeHu, rnovyek M Jerkux
Hbie OUdeHnIbI
Tpuxaopstunen B BLICOKMX KOHUCHTPaUMAX — TOBpPEXKIEHNE 1e-
YEHW W IMOYeK, JENPEecCHst LIEHTPAIbHON HEPBHOM
CHCTEMBbI, KOXHbIC 3aboneBaHus, a Takxe Inpei-
MTOJIOKMUTEJILHO BbI3bIBAET paK YU MYTallUH
Bununaxaopun Bone3Hu nevyeHu, 1oyeK M JIErKux; JIErouHbie, cep-
JICYHO-COCYIMCTBIE M JKEJTyI0UHO-KHIEUHbIE 3a00-
JIEBAHMST; PAK M TMPE/ATOIOKNUTEBHO MYTALIHU
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OCHOBHbIE UCTOYHWUKM 3arpsi3HeHusi Boabl B Poccun (B
80-90-e rogbl XX Beka)



3arpsisaHeHne BoOAbl

Ilpoussopcrso 1 7 Pacxon Boasi, m?

Vs 0,6
Hedtu 3
Cranu 4()
CHHTETUYECKUX 300
BOJIOKOH
bymaru 900
Pe3uHbl 2300
[TieHnb 1500
XJIOMKa 10 000
KypsiTHHbI 3500—5700
I

[oBSIIMHBI (15—=70)+ 103

Ha oxuaxnenue M3 B roj
aHeprodJIOKOB
JNCKTPOCTAHIMHM
momHocThio 1 I'Bt

T9C (1200—1600) - 100
ADC 3000 - 109

Cpe,u,HMe pacxodbl BOAbl B Pa3yiMdHbIX NMPOoOn3BoACTBax
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