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Henb3sa aonyctutb, utobbl Ntogm
HanpaBu/n Ha cBoe cobCcTBeHHOe

YHUUTOXXEHUE Te CU/bl NMPUpPOAbI,
KOTOpble OHU CYMeNIu OTKPbITb

N NOKOPUTb

®. XXoauno -Kiopu




Ileas n 3amaun.

Llesb:
U3y4uyuTh , Kak BJIUAET OKPY/KAIOIIA
cpeaa Ha 3I0POBbE YeJI0BEKA

3ajauu:
1) BBISICHUTH OCHOBHBIC HCTOYHUKHU

3arpA3HEHUA OKPYKAKOIIEH
2)BbIsIBIICHHE TOCIEACTBU
3arpsI3HCHUSL.




AXTYaJIbHOCTH

'@ 3arps3HEHHUE OKPYKAOIIEH
cpenbl - npuunHa 40%
cMmepreit B Mupe Copok
IIPOLICHTOB JIOJIEH B MUPE
YMHPAKOT U3-32
3arpsiI3HEHUS OKPYKaOIIEen
CpeJbl, a UMEHHO BOJIFI,
IIOYBBI U BO3yXa. JTH
9KOJIOTMYECKHUE IIPOOIEMBbI
BKYIIE€ C OBICTPBIM
IPUPOCTOM HaCeJICHUS
IPUBOIAT K YBEIMUCHHUIO
yucia 3a00JIeBaHu,
cooOI11aeTcs B mpecc-
penunse KopHenbCckoro
YHUBEPCHUTETA.




HerarusHoe BIUSIHUE TEXHUYECCKOTO
[Iporpecca u pa3BUTHA LIMBUIIA3ALUU

TEXHUYECKWUM NPOIrPECC
N PASBUTUE LMBWIN3ALIUM

HHAYCTPHANTHUIAUMNA — POCT NOTPEBNEHHA — YPEAHHUIALUMNS — POCT NONYN[UHH

LSS

S & & | &
. O = ) O - & &
g & & £ S 5 & &GS
- b “ N, -~ -
P & F O F FTF &F F I F &
TF & & 2 &4 Q@ 8 & 5‘&
20 & &’ -ﬁ? q"g QOA"& IS < b2 eﬂ"
€ & > & S
. L/
ATMOCDEPA BOOA NONBA BMOUEHO3 N
AT PRIHEMME MEXBATKA BO 3PO3IMA DLMPANE BUACS
KNAMATUHECKME SAIPRIMEMNE CHWXEMNE >
AIMEHEHNS YPORASHOCTH YHIMTOXEIE SXOCHCTEM
. . HAPYLUEHM
e P SKONOMVMECKOMD
NAOUIAZIM NALLSM PMBHOBECI

SACPOBLE SENCSEXA
SLDCABAHME YENOBEECTEA



Byt sarp asHermt GHocepr
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Wirpeguentsoe || Jnepretieckoe | | Zectpykuuoroe | | BroLeHoTiveckoe
NOCTYTINEHHE B LUIyMOBOE BEIpYDKa NECOB || BOSJEHCTRHE K

brochepy TENN0BOE HApyLIEHHE || COCTAB, CTPYKIYpY

BELL(ECTE, CBETOBOE BOJIOTOKOB H BHJ TOMy ALHH
KOMAHECTBEHHO || papHaLMOHHOE KapbepHBIE KHBBL
H KAYECTBEHHO || BMEKTOMArHUT- paspaboTi OpraHuIMOB
YK EIX e B HOE AOPO HOE

raso- CTPOHTENEC TR0
mapoobpasHom, 3POIAA

XHTKOM H OCYLUEHHE NOYE

TBEPAOM

COCTOARMH




AHTp Onor eHHO & 2arpasHerne aTMocheprl

aBTOoMODHIEHEIMH BNﬁpOC&MKZ OKHCE YTHEPOOa, TETPA3THI-CBHHEL,
OKMCJIBI 220Ta, aKpPOJIEHH, ﬁensannptm

BEIDpOCAaMH METAUTYPr HHECKHX H XHMHYECKHX NMPEeANnpHATHH, KOTENbHEXX
Ha MMHEPANEHOM TOIUIHEE: CYNbPaTHEIE a3p 0200 (CEPHUCTHIA aHT HOPHUA,
CEPHEIH aHTHAPH ),

BHﬁpOC&MH TEIOBBIX anexcrpocmmmii: OKHCIIEI 330Ta (OICHCB 42073,
ABYOKHCE a20Ta, ITapel BOOERI, a30THaA !'CHCJIOTG)

BibpocaMy XONOQHIBHEIX YCTAHOBOK (IIpH YTedKax XJAafareHTta),
DHITOBEIX a3p030NbHEX DamnmoHYHKOE: PpeoHH

eHbpocaMy nNpeanpHATHH BTOPHYHOA Nepepabo Ty UBETHRIX METAUIOB H

CTATH, NMPOUIBOZICTEA XI0PA, CTEKNA, LIEMEHTa, MHH epanbHEIX Y 0bpeHm
T

BeIfpocaMH  CTPOMTENBHEIX  NPEANPHATHR W  METAUIYPr HYecKo#
NPOMEIIUTEHHOCTH  MBUIE, THIIC, achecT, Keapl], caxa, CHIMKAT

BHIOpocH bHonpennpuATHH: rpubii, bakTepm




PesymeTaT 3arpasHesnd atmocdeprr

ofpasopaHHe cMora (TeMNepaTypHad HHBEPCHA)

KHCJIOTHERIC JOK I3

2aArpAZHCHHE aTMOC @Cpb! TOXENBIMH METaJUIAMH

MNOBHIUCHHE COACPXKaHHA YTJICKHCIIOT 0 Ia3a

MapHUKOBRIK 3¢ QexT (MOBEILIFHHE TEMIIEPATYPE! NOBEP XHOC TH
IENUTH)

CHICK EHH € TIPO32Pa4HOCTH aTMocheprl

MOBENLICHHE CPEfHEH TEMIEPaTYPEl aTMOCE epEl — TAZHHE JIEHHUK OB
¥ MOBEILCHHE YPOBHA MOpSA

paspyLIeHH e 030HOBOr 0 CJIoA (030HOEHE " qHIpEL")

NOBRNUICHHE COACPX AHHA ITBELITH

noepsnueHHe 3abonegaeMoCcTH N0OEH




AHTP ONOTr €HHO & BO3eic TEH e Ha NHToChepy, MOYRY

PYIHMIAMH, LIAXTAaMH, OTKPHTEIMHE paspaborkamy (YHHYTOXK EHHE
IPHPORHEIX FOp, TEP PHKOHE H 0DBANEl Ha MeCTe IUI0 JOPORHEDL
IEMEITE)

CTPOHTEIIBECTEOM (mancnop'rm:lc MArHCTpaJIH, *XHIEIC JOMa H
NPOMBIIUICHHRIC NNIPEIMIPHATHA Ha TUIOOOP O qHBEL SCNUIXX)

YVHHYTOMX eHHEeM JIeC OB (3P03HA, pasMEEaHie OBPar 0B, BRIIlyBaHHe
IUIC RO PORXHOT O CIIOS)

HCEKYCCTBECHHBIMH BONOXD aH HTHIIAMH (YHH‘-ITO}KCHHC NMaX OTHEIX
2EeMENL, ECTECTESHHEIX NoM, 2abonayneaHue ﬂO'-’lBH)

ceamani (DHTOBOH MYyCOp, OTXOALI MPOMEBIILUIEHHEIX NMPE A pHATHHA,
MIPORYKTEL I Op eHHA)

Hed Tenep epabaruBarOLB M NP eANp HATHAMYH (BRIDpoCcE! rasa, HedTH)

YpesMEP HEM BHECEHHEM NEC THUHAOE (HHTpaTH, docdartrl)

FHCIJIOTHEIMH QO QANMH

HECOBEPLUEHHOH TEXHHMKOH 3EMIIE JEeTHA




PesysetaTtel SarpasHeHNs ruagpocdepnr

MOBLIUEHHE CONEPRAHMNI COoJeH

TNMOBEOIIEHHE CONEPXAHNA TONENEIX METALIOE

MOBENUeHHe copepXanna docdaToR, HUITPATOB

NDOBHILICHHE COOCDX aHHA KOHIOCpAarcHOE, MyTar €eHope

SATPASHCHHC MNOBCDXEHOCTHA BOABK ncq;'tenpo AVETaMH

CHICK CHM € COQepiEaHia xcnopona, rubens prib

CHITK EHME NPOIPAYHOCTH BOOE, PAIMHOXEHHNE BHPYCOE,
Saxrepunl, sosbymatTeneit nadexkunoHHLD: sabonesamui

MDOBHILICHHE TEMIIEPATYPH! BOIE: (13a S0° nerom, 22 127 z3ovoi) B
MecTax cOpPOCOB ropauL CTOKOB

MOBEIUCHHE COOCDEAHMR PEQAHOAXKTHE HEDL H20TOoNOE

"UBeTeHME BOIEL", BYpHOE PAasBEHTHE BOROPOCHeit

MOBERUCHHME COOcpaHMAa METAEa, cepoBonopona 1=2-2a
PAINIOK CHHA OPraHMKH BOOQOEMOB

nosbnueHMe 2abonesaeMocTy AONecH




AHTp ONOr eHHO € BO3Oefic TRH e Ha NHTOChepy, NOUBY

PYIHHAMH, IIAXTAaMH, OTKPHTHEIMH pazpaborkamy (YHHYTOX EHHE
NIPHPORHEIX rop, TEP PHKOHE H 0DBanel Ha MeCcTe IUI0 JOPORHED
IEMEITE)

CTPOHTEIIECTEOM ('rpch NOPTHHIC MAarHCTPAJIH, XHINEIC JOMa H
NPOMBIILNICHHRIC NIPEMIIPHATHA Ha TUIOHO0PO JHBEL 3emn.qx)

VHHYTOX eHHeM JIec OB (3pOosHd, pasMEEaHie OBPar OB, BRIIYBaHHe
IO RO POXHOT O CIOS)

HCEKYCCTBECHHEIMH BONOXPD aH HTHIIaMH (YHH‘-!TOXCHHC MaX OTHEIX
2eMENE, ECTECTEEHHEIX oM, 2abonaynsaHue ﬂO'IBbI)

ceanavi (BHTOBOH MYCOp, OTROOE MPOMEILUICHHEIX NPe IPHATHA,
MIPORYETEL I Op eHHA)

Hed Tenep epabaruBarolB MU TP eANp HATHAME (BRIDpOoCE! rasa, HedTH)

YpEIMEP HEIM BHECEHHEM NEC THUHAOE (HHTpaTH, docdaTtrl)

FHCJIOTHEIMH QO AN

HECOBEPLUEHHO N TEXHHMKOH IEMUTE NETHA




P E3IYIETAT JArpaAsHCHHA ITOo9YE

NOBROLUCHHE COOEPAaHHA HHATPATOE

MNOBLOLIEHHE COQEKAHAR TTXENEDI METAILNOE

rafent pep eBEEE, pACcTEHHA

rabene nomcp odopEr

YMEHEBUICHHE KONTHYEeCTEa OO A CBEDT 'wpae:ﬁ

YMEHEBIICHHE TINOOOPO A

noBknueHHe 2aboyleBaeMOCTH NOREH, CHICXeHH e HMMYyYHHATETAa

CHICH eHH e [THI[eBOH HeHHOCTH Pac TeHHH

YECQIHHCHHE KOJMTHHSCTEA HMTPATOE B PACTHTESIIHHEIX ITP OOYVEKTaX

OTPaBJIEHHE IPYHTOBRIX BOJQ

aerpafaliHa oY, 3PpOosSHE, poCcT OBParoe




[Mpuponusie IroNnoryHecKHe ] TexHOr eHHEIE
BOSHMIAIOT ITOQ KaTacTpo pu CES2aHEI C
nefic TEHeM ABapHAMM Ha
CTHXHAHBIX T EXHHYECKIDT
bencren, obrexTax
NPHP O AHEIX
OITACHOCTER
! : v .
CHryaums, Cuaryaumn, CuTyaumm, CHTyauum,
CBAZaHHEIE C CBASAHHEIC C CEASaHHEI® C CEAZaHHEI® C
HiMeHeHHeM HiMeHEHHEM HiIMeHEeHHEM HIMeHEeHHEM
amaocheprr rugpocdeprr COCTOAHHA CYLUH bxocdeprr
-H3IMeHeHH e -pesxas HEXBATHA -[IPOCama, -HCYesHOBeHHEe
MOrofel, KIMMATA, MHMTEEE0N BOMEL, OnoJIsHH, obeamer EH0B XX HEOTHEIZ,
-OMacHele HCTOLEHHE H3-3a erlpaboTin PacTeHHH,
KOHLIEHTP Al M HCTOYHHKOE, Henp, YYBCTEBHTENEHEDL K
BPEIHEIX -2ar pa3sHEHHEe -BAIMYHE TN EJBIX HIMEHEHHIO CPENE
NpHM eC e, HCTOYHHIOB merarmos, PB B oburanna,
-TeMIIEPaTYPHELIE HTEES0H BOMEL rnoyse, -PEsSKOe HIMEHEHHUEe
HHEEPCHH H -HCTOILEHH & -AeT pafjauMa Nno4e, criocobHoCTE
KHCJIOPO AHEDT HCTOYHHKOB IPOIILL, 3acCOJIeHHe, buocdeprr ¥
rosiofg B ropojax, BOOE! VIS sabonasMeaHue, BOCIIPOHIBOACTEY,
~-KMCJIOTHEIE XO3AACTEEHHO- Oy CTEHHBaHHE, -maccosas rubems
OCaKH, T EXHOJIOT HHeC - -HCTOL{EHHU e HUBOTHEI M
-paspylUeHH & KX HYER HCKOMASMEDT, PACTEHHH Ha
020HOBOr O CJIOA. -fIepenoHeHHe Bomeion
CEANOK TEPPHTOPHH




llocTymuieHue 3arps3HAOIINX
BEILIECTB B OPraHU3M Y€JIOBEKA
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BanaHmne atmochepHbIx
3arpsA3HeHMM Ha Ye10BEKA

PASMEP MNbINIEBbLIX
YACTULU
BUA NbiJTA
> 10 mxam
5,510 mxm
TOKCUYHAR 33-55mm s
PA(: | % I ENbHAN
UHEPTHLIE  (NbUIbLA) 20-33mxm [
YACTULIN 1,0-2,0 mxs —f

OTPABHCHHV < 1 MM

NOBPEXAEHWUE
NErkuxX UBPOHX0B  AJVIEPTURA

[ BOCNANEHUE EPOHXOB) [ONS B YUCNE YMEPLUMX OT MHDAPKTA
— BPOHXUT MUWUOKAPLOA
CEJ KO3

>20 12,4
AHTPAKO3

BLIKYPUBAEMbX 2
BOCMANEHWE NETMKMX BbLIKYPUBAEMBIX .

— NHEBMOHUS 3AAEHL <20 [
b ) | cyraPeT
0




- MYTAT'EHBI OKPY/XAIOIIIEN
CPEJbI

YeJroBeK B CBOEH MMOBCEIHEBHOU JEATEIILHOCTHA CTAIIKUBAETCSI C MHOKECTBOM
XAMHUYECKUX BEIIECTB, HCIIOJb3YEMbIX B OIPOMHOM KOJIHMYECTBE B
MPOMBIIIJICHHOCTH, CEJIbCKOM  XO3SIMCTBE, MEIUIIUHE U B OBITY.

Bewecmea, rNnpumMeHsieMbie 8 NMPoOoMbiIWlJIeHHoCcmu

MoHoMep BHUHWIXJIOpHJA IPOU3BOAMUTCA IPOMBIIUICHHOCTRIO Oonee 50 Jier.
Cebimie 95%  €ro UCnoJib3yeTcs Ui MPOU3BOACTBA CHUHTETUUYECKUX CMOIL.
MyTareHoM SIBJIIETCS HE caM BUHIJIXJIOPH[, a €ro METaOOJUTHI, B IEPBYIO
ouepelib,  XJIOPATUICHOKCHU/I. [Tocneqauii  oOmamaeTr  CWJIBHEUIIIUMHU
MYTAar€HHbIMM W KAHIIEPOIr€HHBIMU CBOMCTBAMHU JUJII  MJICKOIUTAFOIINX.
MyTareHHOM aKTHBHOCTBIO  00JIaJla€T  CTUPOJ, HCIOJB3YIOIIUNUCS B
IIPOM3BOJICTBE MOJUAIPUPHBIX IJIACTMACC, U XJIOPHPEH, TPUMEHSIEMBbIN B

[Ipon3BocTBE NOJIUXJIOP PEHOBBIX 3JIACTOMEPOB.
YcTaHOBIEHA MyTareHHasi akTUBHOCTh

COCIMHEHUU CBUHIIA, LIUHKA, PTYTH, XpOMa U JIPYrUx
METAaJIJIOB.




IIpontecc 0OpazoBaHUs MyTalUK
HA3bIBACTCS MyTarcHe30M (PaKTOPHI,
BBI3BIBAIOIIME MYTall — MyTarcHaMu

® MyrareHHbie (haKTOPBI
NOAPA3EISAIOT HA :

a ) GU3n4eCcKue

® 0 ) XUMHYECKHUE —
PUPOJIHBIC OPTaHUYECKUE U
HEOpPraHMYECKHE BEIIECTRA |
MPOAYKTHI MEPEPAOOTKHU
HEPTHU U yTIIA
CUHTETUYECKHUE BEIIECTBA,
paHee HE BCTPEUAIOIINECS B
IPUPOE ; HEKOTOPbIE
METa0O0JIUThI OpraHu3Ma
YeJI0BEKa

..‘..
v

A l."\:
A t‘@Af[BI J

® B ) OHMOJIOTUYECKHUE




J1eTu pOXKICHHBIE C
(heKoMeNnreHn B
pe3yJIbTare ImpueMa
MaTepsIMU
TAJTUOMUIA

Malformations due fo matemal igeston of thabdce
(Schudan 1982 ad Moom 1993)

IlamsTHHK
KEpTBaAM
TAJIUIOMUIA B
JloH0HE



HoBb1ti aHTPOIIOTEHHBIM
(dakTop ( ATPOr€HHBIN ) —
MCTIOJIb30BaHUE
BCIIOMOTaTEJIbHBIX
PENPOAYKTHBHBIX TEXHOJIOT UM
( BPT ) O0miee komu4ecTBO
HETEN « U3 MPOOUPKH »
IIPEBBICKIIO 3 MJIH. Y HHUX
yBEJIMYEHA YacTOTa 00JIE3HEM
UMIIPUHTHUHTA ( CUHIPOMBI
AHnrenbmana u bekura -
BunemaHna )

[ToroMcTBY mepemaercs
neexT KopoTkoro miaeda Y- [ §
XPOMOCOMBI, OTBETCTBEHHBIN |t
3a CHUKCHUE (DEPTUIIBHOCTH Y :

MY KYIHH. e




Tak Oyaer BoIIVISAIETh YE€JI0BEK Yepes

Let's look at the bright side of pollution:
Man will adapt.

2768 Jet

1. [ha3a. Y706bl BbIZEPXMBATL KOHTAKT C 3arpA3HAIOLMMI BeLLeCTBaMM B aTMocdepe,

rn1a3a yenoBeka CTaHyT MeHbLUe pa3MepoMm 1 ByayT NOX0oXu Ha CBUHBbIe. [Tpo3payHas
mMembpaHa (KOTopyto cenyac MOXHO HaUTX BO BHYTPEHHEM Yry rnas) ctaHeT 6osbLue
pasMepoM 1 ByaeT CyXKUTb BTOPbIM BEKOM.

2. Hoc. YBennuuntca B pa3mepe 1 byseT cHabxeH cucTeMom OTCeKOB U NeLepok,
4TOOBbI NIyyLle oYmLLaTb BO3AYX. [10 TOM Xe NpuYnHe, BONOCHI B HOCY CTaHyT bonee
FYCTbIMU U A/IUHHBIMM

3. Jlerkune. YBenmyatca B pasmepe n 6yayT obnagate 6onee ryctom KpoBeHOCHOM
cucTemom, kotopasi byaeT No3BoNSATL M3B/EKaTb U3 BO3Ayxa TO Hebobluoe
KOJIMYeCTBO KMCA0POAa, KOTOPOE B HEM OCTaHETCS.

4. MeyeHb. Mockonbky ee GyHKLMEN ABNSETCSH OUYULLEHNE KPOBW, YBENUYUTCS A0
OrPOMHBIX pa3mepoB, 4Tobbl Honee ycnelwHo GpuabTPOBaTL OTPABAOLLME BELLECTBA.
5.Koxa. CtaHeT 6osee rpybol, ¢ yyacTkaMum OporoBeHums, 4Tobbl 3bexaTb 0XOros ot
XMMUYECKUX 3arpsisHuTe e B aTMocepe.

6. AnneHaunkc. CHoBa cTaHeT pabounm opraHom, nomoras nepepabaTtbiBaTb NuLLy,
KOTOpasi K TOMY BPEMEHW CTaHeT UCKII0UYUTEIbHO PacTUTEbHOM(MOCKO/IbKY MACO
CTaHeT HenpuroZHbIM K ynoTpebneHuto 13-3a 3arpsisHEHUS OKPYXKatoLLen cpespbl).

7. KocTHas cTpykTypa. HYenoBek cTaHeT cybTUABbHBIM M HU3KOPOC/bIM. DTO ByaeT
BbI3BAHO OTHOCUTE/IbHBIM OTCYTCTBMEM BUTAMUHA [l (M3-3@ CHUXKEHHOMO KOIMYeCTBa
CO/IHeYHOro cBeTa 1 6os1ee CKyAHOro paLMoHa).

8. Bosnockl. Micye3HyT B CBA3M C CUJIbHBIM MOTENJIEHNEM K/IMMATa.

9. Ywu. YcuneHHoe WymoBoOe 3arpsisHeHne oOKpyxatoLen cpesbl npuBeseT K
0bpa3oBaHMIO CKNAA0K Ha YyLIax, YTO cAenaeT nx bosee NOXOXMMMU Ha cobaybu.
YenoBek CMOXET NOAHMMATb MX, YTOObI IPUCAYLWIATLCA U OMNYCKaTb, YTOObI CHU3UTL
MOCTYN/IeHME LyMa.

10. XapakTep.YenoBek byseT cnerka cymacwegwmm. 31o 6yaeT BbI3BaHO HaMymMem
OTPaBASIOLMX BELLECTB B MULLe (4TO yXKe cermyac MOXHO HabaoaaThb y Tex toaen,
MULLA KOTOPbIX COAEPXUT BbICOKMI MPOLLEHT PTYTH)

11. lbiIxaTebHble annapatbl. Cpasy nocsie poxAeHuUs, YeNoBEK HEKOTOpPOe BpeMs
byaeT npucoemHeT K cneymasbHOMY annapaTy, KoTopbii byseT nomorats emy
AbILIATb NepBble HeAeNN XU3HN.

12. Mouku. O6peTyT HOBYIO PYHKLMIO - U3BAEYEHWNE BOZbI U3 MOUM N COXPAHEHME
BOZbl B OpraHunsmMe. Bmecto xumakoctu, yenosek byaeT BblAeNaTb KalmLy, COCTOALLYIO
M3 MOYEBOW KUCNOTbI M TOKCUYHbBIX BELLECTB.
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5 NIOHA — BCEMUPHbIV geHb
OKpY>KatoLen cpeabl




CINACUBO 3A BHVIMAHUE!






