3AT'PA3HEHUE ATMOC®EPDBI

Ammocgepa — razoo0paszHas 000JI0YKA IIAHETHI, COCTOSIIAS W3 CMECH
pa3IMYHBIX Ta30B, BOJASHBIX MapOB U NbUTH. ATMOC(Epa UMeeT YETKO BBIPAKEHHOE
CJIOMCTOE CTPOCHHUE.

ATtMocdepa — 3TO BHEITHSIS ra30Basi 000JI0YKa 3eMJIH, KOTOpas HAUWHACTCS Y
€€ MOBEPXHOCTH U MPOCTUPAETCS B KOCMUYECKOE MPOCTPAHCTBO MPUOTUZUTEITHHO
Ha 3000 kM.

Macca coBpeMeHHON aTMocdepbl COCTaBISET MNPUOIUZUTEIBHO OJHY
MUJUTMOHHYIO 4acTh Macchl 3eMiu. C BBICOTON PE3KO YMEHbIIIAIOTCS IJIOTHOCTD U
naBieHue aTMocepsl, a TeMIepaTypa U3MEHsIETCS HEPaBHOMEPHO U CJI0KHO, B TOM
YHClie U3-3a BIUSHUS Ha aTMOC(EpPY COTHEUHON aKTUBHOCTH M MAarHUTHBIX Oypb.
M3meHeHne TemMnepaTypsl B rpaHHUIaxX aTMOC(hepsl Ha pa3HbIX BBICOTaX MOACHAETCS
HEOJMHAKOBBIM  TIOTJIONIEHWEM COJHEYHOW »JHepruu razamu. HawmOomee
WHTEHCUBHEE TEIJIOBBIE MPOLIECCHI TPOUCXOAAIT B Tporocdepe, mpuuem armocdepa
HarpeBaeTcsl CHU3Y, OT OBEPXHOCTH OKeaHa U CYIIH.

Crnengyer OTMETUTh, UTO aTMoOc(epa UMEET OYEHb OOJBIIOE SKOJOTHYECKOE
3HaueHue. OHa 3aluIIaeT BCE )KUBbIE OPTaHU3MbI 36MJIM OT TYOUTEIILHOTO BIHSIHUS
KOCMUYECKUX M3IYYEHUH M YJApOB METEOPUTOB, PETYJIHPYET CE30HHBIC
TeMIlepaTypHbIE KOJIeOaHUs, YpaBHOBEIIUBACT U BIPABHUBACT CyTOUHbIE. Eciin Obl
aTMoc(epbl HE CYILIECTBOBAJIO, TO KOJeOaHHE CYTOYHOM TEMIEpaTypbl Ha 3emie
nocturio 6e1 = 200 °C. AtMocdepa BiIMsSeT Ha XapakTep U JUHAMUKY BCEX
HK30T€HHBIX IPOLECCOB, KOTOpbIE MPOUCXOIAT B JuTochepe (dusmueckoe u
XUMHUYECKOE BBIBETPUBAHUSA, JIEATCIBHOCTh BETPA, MPUPOJHBIX BOJ, MEP3JIOTHI,
JICJTHUKOB).

Pa3Butue runpocdepsl Takxke B 3HAYUTEIBHOU MEpEe 3aBUCUT OT aTMOC(epbl
13-3a TOTO, YTO BOAHBIN OAJIaHC U PEKUM ITOBEPXHOCTHBIX U MOA3EMHbBIX 0aCCEHHOB
U aKBaTOpuil (POPMUPOBAIUCH MOJ BIUSHUEM PEXUMA OCAJKOB W HCIAPEHUM.
[Ipoueccol ruapocdepsl U aTMOCHEPHI TECHO CB3AHHBIE MEXAY COOOIO.

OnHOI 13 MTaBHEHIIINX COCTABHBIX YacTei aTMOC(hEepHI SABIISETCS BOJIHBIH map,
KOTOpPBI HMeeT OONbIIyI0 MPOCTPAHCTBEHHO-BPEMEHHYIO H3MEHSEMOCTh U
COCpPEJIOTOYCHHBI TMPEUMYIIECTBEHHO B Tpomochepe. BaxkHoW u3MEeHUHBOM
COCTaBHOM aTMoc(hephbl SIBISETCS TaKKe YIJICKUCIBIM Tra3, H3MEHYUBOCTH
COJIEpKaHUsI KOTOPOIO CBSI3aHA C JKU3HEACATENBHOCTBIO PACTEHMM, €ro
PacTBOPUMOCTBIO B MOPCKOM BOJIE U ICSITEIbHOCTBIO YEJIOBEKA (ITPOMBIILICHHbBIE U
TpaHCHIOPTHBIE BBIOPOCHI). B mocneqnee BpeMs Bce OOMBINYIO pojib B atMochepe
UTPAIOT a3pPO30JIbHBIE YACTHUIIBI MBUIM - MPOAYKTHI YEIOBEUECKOW IEATEIBHOCTH,
KOTOPbIE MOXHO OOHAPYKUTh HE TOJIBKO B Tporocgepe, HO U Ha OOJIBIIUX BBICOTAX.
du3nyeckue Mpolecchl, KOTOPbIE MPOUCXOAT B Tporocdepe, 0Ka3bIBatOT O0IbIIOE
BJIUSIHUE HA KIIMMAaTUYECKHUE YCIOBHS pa3HbIX pailOHOB 3€MIIH.

ATMocdepa UMeeT CIOUCTYIO CTPYKTYpY. OT nmoBepxHOCTH 3eMIIM BBEPX 3TU
CJIOU:

1) Tpomocepa;
2) crpatocdepa;
3) me3ocdepa;



4) repmocdepa;
5) sx3ocepa.

['paHuLbl MEXIY CIOSAMH HE PE3KHME M UX BBICOTA 3aBUCUT OT IIUPOTHI U
BpeMeHu roja. Cioucras CTpyKTypa - pe3yibTaT TEMIEPATYpPHbIX WU3MEHEHUN Ha
pa3HbIx BbicoTax. [loroma ¢popmupyetcs B Tponochepe (HIKHUN CIIOM, TPUMEPHO
10 xM: okono 6 KM Haj modrocamMu U 6ojee 16 kM Hajx 3kBatopoM). BepxHsis
rpaHuiia Tpornocdepsl BhIIIE JETOM, YEM 3UMOH.

Tponocdepa

Hwxwsist yacte atmocdepsl, 10 BBICOTH 10-15 kM, B KOTOpO# cOCPEIOTOUEHO
80% Bceil Macchl aTMOC(EpHOTO BO3/1yXa, HOCUT Ha3BaHUE Tpomocdepa. s Hee
XapaKTepHO, YTO TEMIEpaTypa 3/1eCh ¢ BbICOTOM magaeT B cpeaHem Ha 0.6°C/100 m
(B OTIENBHBIX CIyYasiX paclpeiesieHHe TEMIIEpaTyphl 0 BEPTUKAIN BaAPbUPYET B
MIMPOKUX Tpenenax). B Tpomocdepe comepKUTCS MOYTH BECh BOJISHOW map
aTMocepbl M BO3HUKAIOT MOYTH Bce oOnaka. CHIBHO pa3BuUTa 371€Ch H
TypOYJIEHTHOCTh, OCOOCHHO BOJM3M 3€MHOW TMOBEPXHOCTH, a TakXKe B Tak
Ha3bIBAEMBIX CTPYMHBIX TEUEHUSIX B BEPXHEH 4acTU TPOHochephl.

Bricota, 10 KoTOpO# mpocTrpaeTcs Tponocdepa, HajJ KaXXIbIM MECTOM 3eMJIH
MEHsETCs U30 JHS B JeHb. Kpome Toro, 1a)ke B CpeJHEM OHA Pa3jIMYHA 10 Pa3HbIM
HIMpOTaM U B pa3Hoe BpeMsa roaa. B cpeanem tpomocdepa mnpoctupaercs Haj
MOJIKFOCAMM JI0 BBICOTHI OKOJIO 9 KM, HaJl yMepeHHbIMU rpoTamu 10 10-12 kM u Hax
skBaTOpoM 10 15-17 xm. Cpennsis romosas Temmeparypa BO3AyXa y 3€MHOM
MOBEPXHOCTH OK0JI0 +26°C Ha 3kBarope u okoiio -23°C Ha ceBepHOM nonroce. Ha
BEpXHE rpanuiie Tporocheprl HaJ SKBATOPOM CpeAHss TeMneparypa okoiio -70°C,
HaJl CEBEPHBIM IIOJFOCOM 3UMOU 0KOJI0 -65°C, a netom okoio -45°C.

JlaBneHue Bo3/lyxa Ha BEpXHEW rpaHuue Tpornocdepsl B 5-8 pa3 MEHbIIE, YEM
y 3eMHOU noBepxHocTu. CleoBaTeIbHO, OCHOBHAsA Macca aTMOC(EPHOro BO3Ayxa
HaxoauTcsi uMeHHO B Tpomnocdepe. Ilponecchl, mpoucxonsiue B Tpomnocdepe,
UMEIOT HETNOCPEACTBEHHOE W PEIIAIOIIEEe 3HAYEHUE I MOroJAbl M KiIMMara y
36MHOU MOBEPXHOCTH.

B tponocdepe cocpenoroueH Bech BOASHON Nap, MMEHHO [T03TOMY Bce o0Jiaka
oOpa3yroTcs B npejenax Tpornocdepsl. Temneparypa yMEeHbIIAETCS C BBICOTOM.

Crpartocdepa

Han Ttpomocdepoit a0 Bbeicotel 50-55 KM HaxoauTcs crpaTocdepa,
XapaKTEepU3yIOMIasicsl TeM, YTO TeMIepaTypa B HE B CPEHEM PacTET C BBICOTOM.
[lepexonuslii cioili Mexay Tpornocdepoil u ctparochepoit (ToaumHon 1-2 Km)
HOCUT Ha3BaHUE TPOIOIAY3bl.
Beiiie Obutn MpUBEACHBI JaHHBIE O TEMIIEPAType Ha BEpXHEH rpaHuiie Tpornocheps.
OTu TemnepaTyphl XapaKTepHbI U JJi1 HUKHEH cTpatocdepsl. Takum o0pa3oMm, Tem
TeMIepaTypa BO3AyXa B HWXKHEHW cTpartocdepe Haa IKBAaTOPOM BCETAa OYCHB
HU3Kasl; MPUTOM JIETOM MHOT'O HHUXKE, YeM HaJl MOJIFOCOM.

Hwuxnsist ctpatocdepa 6osee v MmeHee nzorepmudna. Ho, HaurHasi ¢ BBICOTHI
OKOJIO 25 KM, TeMIiepaTypa B cTpaTocdepe ObICTPO pacTeT ¢ BHICOTOM, JOCTUTAs HA



BbICOTE OKOJIO 50 KM MAaKCHMAaJbHBIX MOJOXKUTEIbHBIX 3HaueHuil (ot +10 1o
+30°C). BcnenctBue Bo3pacTaHusi TeMIIEpaTypbl ¢ BBICOTON TypOyJE€HTHOCTH B
cTparocdepe mana.

BonasHoro mapa B ctparochepe HUITokHO Masto. OHako Ha BeIcoTax 20-25 kM
HAOIOJAIOTCS MHOT/Ia B BBICOKMX IIMPOTaX OYEHb TOHKHE, TaK Ha3bIBacMble
nepaaMyTpoBbie 00aka. [{lHemM oHM He BUAHBI, @ HOUBIO KaXKyTCS CBETSIIUMUCS, TaK
KaK OCBEILIAIOTCS COJHIIEM, HAXOSIIUMCS MOJ TOPHU30HTOM. DTH 00JIaka COCTOST
U3 MePEOXJIaXKICHHBIX BOJSHBIX Karnenek. Ctparocdepa xapakTepu3yeTcs elle TeM,
YTO MPEUMYIIECTBEHHO B HEW COJEPKUTCS aTMOCGHEpHBI O30H, 3allUIIAONTUN
3emitio OT yJIbTPadUOIETOBBIX U3TYyUCHU.

Me3socgepa

Han crpatocdepoii nexut cioit meszocdepsl, nmpuMmepHo 10 80 kM. 31ech
TeMIepaTypa ¢ BBICOTOM MajaeT A0 HECKOJbKUX JECATKOB IPajyCOB HUXKE HYJIS.
BenenctBue ObICTPOro MmajaeHusi TEMIIEpaTypbl C BBICOTOW B Me3oc(hepe CHIIBbHO
pa3BuTa TypOyneHTHOCTh. Ha BbicOTax, OJM3KMX K BEpXHEH I'paHulle Me30C(epbl
(75-90 k™), HaOIFOAAFOTCS €11Ie 0c000T0 pojia 00JIaKa, TAKKE OCBEIIAEMbIC COTHIICM
B HOYUHBIC Yachl, TaK Ha3bIBaeMble cepeOpuctbie. Hanbonee BEpOATHO, UTO OHU
COCTOSIT U3 JICJISIHBIX KPUCTAJIJIOB.

Ha BepxHeii rpanuiie Mme3ocdepsl JaBjieHre Bo3ayxa pas3 B 200 MeHbIIIe, UeM y
3eMHOI MmoBepxHOCTU. Takum 00pa3om, B Tporocdepe, crpatochepe u me3zochepe
BMecTe, 1O BBICOTHI 80 KM, 3akmiodaercs Oounbire, yeM 99,5% Bcel Macchl
aTMoc(ephl.

Me3socdepa nmeeT camyro X0JIOAHYIO TeMiiepatypy B armocdepe: ot -2°C 1o -
138 °C. 3nech e HaxXOaATCS caMble BBICOKHE 00J1aKa: B SICHYIO TIOTOy UX MOXHO
BUJIETh TIpH 3akare. OHU Ha3bIBatOTCs noctilucent (CBETALIUECS HOUBIO).

Tepmocdepa

Bepxusiss yacte armocdepbl, Haa Me3ochepol, XapaKTepu3yercs OuYeHb
BBHICOKMMHU TEMIIEpaTypaMH M TIOTOMY HOCUT Ha3BaHue Tepmocdepbl. B Heilt
pa3IUYaroTCs, OJTHAKO, JIBE YaCTH: HOHOC(hEpa, MPOCTUPAIOIIASICS OT Me30C(hEPHI 10
BBICOT TOPSAKA THICSYM KUJIOMETPOB, W JIeXKalllasg HaJl HEH BHENIHSS YacTh -
aK30cdepa, mepexosiias B 36MHYI0 KOPOHY.

Boznyx B nonocdepe upe3BrruaitHo paspexeH. FMlonocdepa, kak TOBOPUT caMoO
Ha3BaHHWE, XapaKTepU3yeTCs OYEHb CUJILHOM CTENEHbI0O HMOHU3ALMU BO3AyXa -
coJiep>KaHrEe MOHOB 371€Ch BO MHOTO pa3 0oJibllle, YeM B HIKEISKAIIUX CIOMX,
HECMOTPS Ha CHJIbHYIO OOIIYIO0 pa3pekKeHHOCTh BO3AyXa. DTH UOHBI MPEICTABIISIIOT
co00¥i B OCHOBHOM 3aps>KEHHBIC aTOMbI KHCJIOPO/Ia, 3apsKEHHbIE MOJIEKYJIbl OKUCH
a30Ta U CBOOOIHBIE AIeKTPOHBI. VX coneprkanue Ha BeicoTax 100-400 kM - mopsiaka
1015-106 nHa cM®.

Cnopangvyeckue  CKOIUIEHHUS ~ BJEKTPOHOB € OCOOEHHO  OO0JbIION
KOHIICHTpAIMeH HOCSAT Ha3BaHHE DJICKTPOHHBIX 00JIAKOB.

OT cTeneHn MOHU3AINH 3aBUCHUT JIEKTPOIPOBOIHOCTH aTMocdepbl. [ToaTomy
B MOHOC(EPE dIEKTPONMPOBOAHOCTh Bo3ayxa B obmiem B 1012 pa3 Gosnbiie, 4em y
36MHOW TOBEPXHOCTU. PaauoBOJIHBI HCHIBITHIBAIOT B HOHOC(hEpE MOTJOIIEHNE,



npesioMJIeHUE U oTpakeHue. BonHbl anmHo# 60s1ee 20 M BooOIIe HE MOTYT MPONUTH
CKBO3b MOHOC(EPY: OHU OTPAXKAIOTCS YXKE AIEKTPOHHBIMU CIOSIMH HEOOJBILOM
KOHIICHTpAIlMU B HUKHEH yactu noHocdepsl (Ha BeicoTax 70- 80 km). Cpennue u
KOPOTKHE BOJIHBI OTPAXKAIOTCS BBIMIEIESKAITUMHI HOHOC(HEPHBIMU CIOSIMHU.

VIMEHHO BCIIECTBHE OTPAXXEHUSI OT HOHOC(EPHI BO3MOKHA AJIbHSAS CBA3b Ha
KOPOTKHX BOJHAaX. Tak Kak IMOJIO)KEHHWE M KOHIEHTpAIUs HOHOC(EPHBIX CIIOCB
HEIMPEPBIBHO MEHSIOTCA, MEHSIOTCS W YCJIOBHS IIOTJIOUICHUS, OTPAXKEHUA U
pacrnpocTpaHeHus: paauoBoiH. [losromy 1is HaAeKHOU PagUOCBI3U HEOOXOIUMO
HEMpPEphIBHOE  H3y4Y€HHUE  COCTOSHUSA  HoHochepnl.  HabGmomenuss — Haj
pacnpocTpaHEHUEM pAJMOBOJH Kak pa3 SBJISIOTCS CPEICTBOM [UJISi  TaKoro
UCCJIEIOBAHUS.

B nonocdepe Hab1t01a10TCs OJIPHBIE CUSIHUS U OJIM3KOE K HUM T10 TIPUPOJIE
CBEUYEHUE HOYHOTO Heba - MOCTOSIHHAS JIIOMUHECIEHIUSI aTMOC(HEPHOT0 BO3/yXa, a
TaK)Ke pe3Kue KoJieOaHusi MAarHUTHOTO TOJISl - HOHOC(EepHbIe MarHUTHBIE OypH.

HNonuzauust B HOHOCpepe 0053aHa CBOMM CYIIECTBOBAHUEM JIEWCTBUIO
ynbTpaduoneroBoil  pagumanuu  Connma. Ee  mornomenwe — Mosekyiamu
aTMOC(PEpHBIX Ta30B MNPHUBOJUT K BO3HUKHOBEHHMIO 3apSKEHHBIX aTOMOB U
CBOOOJIHBIX AJIEKTPOHOB, O YEM TOBOPHIIOCH BhIlIe. KonebaHuss MarHuTHOTO MOJIS B
MOoHOC(epe 1 NMOJIAPHBIE CUSTHUS 3aBUCAT OT KOJEOAHHUI COTHEUHON aKTUBHOCTH.

TeMmneparypa B HOHOC(epe pacTeT C BHICOTOM 10 OUYE€HBb OOJIBIINX 3HAYCHUH.
Ha BoicoTax okono 800 kM ona gocturaer 1000°C.

["0BOps 0 BEICOKUX TeMIIepaTypax HOHOC(EPHL, UMEIOT B BUAY TO, UTO YACTULIBI
aTMOC(epHBIX Ta30B ABWXKYTCS TaM C OY€Hb OOJBIIMMHU CKOPOCTAMHU. OJHAKO
IUIOTHOCTh BO3JlyXa B HOHOC(Epe Tak Maja, YTO TEJo, HaxosIieecs B HOHOchepe,
HanpuMep JIETAUIMM CIyTHUK, He OyJeT HarpeBaTbCsi MyTEM TEIUIOOOMEHa C
BO3QyXOoM. TemmepaTrypHblii  peXuM  COyTHHKa OyAeT  3aBUCETb  OT
HEIMOCPECTBEHHOI'O TMOTJIOIIEHUsI MM COJIHEYHOM pajualuyd U OT OTIayd €ro
COOCTBEHHOI'0 M3JyYEHHUS B OKpY>Karollee MpoCcTpaHCTBO. Tepmocdepa HaxoauTcs
Bbilie Me3ocdepbl Ha BbicoTe OT 90 no 500 kM Hajg MOBEPXHOCTHIO 3E€MIIU.
Mouiekynbl Ta3a 3/1eCh CHUJIBHO PACCESIHHBI, MOTJIONIAI0T PEHTTE€HOBCKOE U3TyUEHUE
(X rays) ¥ KOPOTKOBOJIHOBYIO YacTh yJIbTpauoieToBoro usiayuenus. M3-3a storo
temneparypa Moxet gocturars 1000°C.

Tepmocepa B OCHOBHOM COOTBETCTBYET MOHOC(EpE, I/ie MOHU3UPOBAHHBIN
ra3 OoTpaxkaeT PaJHOBOJHBI 0OpaTHO K 3emiie - 3TO SIBJICHHE JAaeT BO3MOXHBIM
YCTaHaBJIMBATh PAJUOCBSA3b.

JK30chepa

Beime 800-1000 kM atmocdepa mepexoaut B dk30chepy M MOCTEIICHHO B
MEXIUJIAaHETHOE MPOCTPaHCTBO. CKOPOCTH JABMKEHHMS YaCTHI[ Ta3oB, OCOOEHHO
JErKUX, 31€Ch OYeHb BeJMKHU. OTAENbHBIE YAaCTHLBI MOTYT IpPH 3TOM HMETH
CKOPOCTH, JOCTaTOYHbIC ISl TOTO, YTOOBI MPEOJIOJIETh CHIy TS KECTH. Takue
0COOEHHO OBICTPBIE YACTHUI[BI MOTYT, IBUTAsICh IO TUIIEPOOIMUECKIUM TPACKTOPHSIM,
BBUIETaTh M3 aTMocdepsl aTMocdhepsl B MUPOBOE MPOCTPAHCTBO, "YCKOJIB3aTh',
pacceuBartbcs. [loaTomy sK30cdepy Ha3bIBAIOT ellie chepoil paccesHuUs.



VY cKonb3aHHIO MOABEPTAOTCA TPEUMYIIIECTBEHHO aTOMBI BOJIOPO/1a, KOTOPBIN
SIBJISIETCS] TOCTIOJICTBYIOIIUM Ta30M B HanboJiee BBICOKUX CIOSIX 3K30C(hephl.

HenaBHo monaranocs, 4To 3k30cdepa, U ¢ HEI0 BOoOIIe 3eMHast aTMocdepa,
KOHYaeTcsi Ha BbicoTax mopsiaka 2000-3000 kM. Ho u3 HaOmrofeHuid ¢ MOMOIIBIO
pakeT M CIOYTHHUKOB CO3/1aJI0Ch MPEICTABIEHUE, YTO BOAOPO/, YCKOIb3AIOIINA U3
sKk30chepsl, oOpa3yeT BOKpPYr 3eMJd TaK Ha3blBaEMyI0 3E€MHYI0 KOpPOHY,
npoctupatoirytocst 0oiee yem 10 20 000 km. KoHeuHo, MIOTHOCT Ta3a B 3eMHOM
KOPOHE HMYTOXHO Masa. Ha kakplii cM® 371eCh IPUXOAUTCS B CPEIHEM BCETO KOJIO
ThICAYM 4YacTUL. Ho B MEXKIUIAHETHOM IPOCTPAHCTBE KOHIEHTpAUUs 4YacCTHIL
(MpeuMylIeCTBEHHO MPOTOHOB M AJIEKTPOHOB) MO KpailHel Mepe, B JecsATh pa3
MEHBIIIE.

C 1nOoMOUIpI0O CHYTHUKOB W  TreodU3HYEeCKMX PpPaKET YCTAaHOBJICHO
CYIIIECTBOBAHHE B BEpXHEH 4yacTu atMochepbl U B OKOJIO3EMHOM KOCMHYECKOM
IPOCTPAHCTBE PAJAMALMOHHOIO Iosica 3€MJIM, HAYMHAIOIIErocsl Ha BBICOTE
HECKOJBKMX COTEH KWUJIOMETPOB MW MPOCTHUPAIOLIEIOCS Ha JECATKH ThICAY
KHJIOMETPOB OT 3€MHOM IOBEPXHOCTH. ODTOT IMOSIC COCTOUT M3 AJIEKTPUYECKU
3apSYKEHHBIX YACTHUIl — IPOTOHOB U 3JIEKTPOHOB, 3aXBAYE€HHBIX MAarHUTHBIM MOJIEM
3eMiI ¥ JBUXKYIIUXCA C OYEHb OOJBIIMMHU CKOPOCTSAMU. VX 3HEprus — nopsiaka
COTEH ThICAY 3JIEKTPOH-BOJIBT. PanalinoOHHBINA MOSC NOCTOSHHO TEPSIET YaCTUIIbI B
3eMHOM aTMocdepe M TMOMNOJHAETCI NOTOKAMH COJIHEYHON KOPIYCKYJISPHON
paguanuu.

[TaBHBIMH COCTaBHBIMH YacTAMH aTMoc(hephl SIBISIIOTCA a30T (MO0 Macce
78,084 %), xucaopon (mo macce 20,946 %), apron (mo macce 0,934 %) u
yriekucibii ras (mo macce 0,034 %).

NCTOYHUKHU U COCTAB
SATPASBHEHUA ATMOC®EPHOI'O BO31YXA

3arpsizHeHue aTMOC(Eepbl UMEET €CTECTBEHHOE (ITPUPOTHOE) U HCKYCCTBEHHOE
(aHTPOTMIOTEHHOE) MPOUCXOKICHHE.

Cpenu ectecTBEHHBIX (HaKTOPOB BBIACIISFOTCS:

a) BHE3EMHOE 3arps3HEHHE BO3/AyXa KOCMHUYECKOW MbUIbI0 U KOCMHYECKUM
U3ITy4YCHHUEM;

0) 3eMHOe  3arps3HeHue artMochepbl NpU  HM3BEPKEHUU  BYJIKAHOB,
BBIBETPUBAHUN TOPHBIX MOPOJI, MBUIBHBIX OypsX, IECHBIX MOKapax, BOZHUKAIOIINX
OT YZapOB MOJIHMM, BBIHOCE MOPCKHUX COJIEH.

YCIOBHO  €CTECTBEHHOE  3arps3HEHUE  aTMoc(epbl  pa3leisioT  Ha
KOHTHHEHTAJIbHOE W MOPCKOE, a TakkKe Ha HeOpraHmdeckoe u opraHmueckoe. K
UCTOYHUKAM OPTaHUYECKOTO 3arpsS3HEHUS OTHOCAT ad’po-TUIAaHKTOH-OAKTEpHH, B
TOM 4HCJIe U 00JE3HETBOPHBIE, CIIOPBI TPUOOB, MBUIBIYY PACTECHUN U T.J.

HckyccTBeHHOE 3arpsi3HEHNE aTMOC(EPHI pa3IeisioT Ha paJAu0aKTUBHOE,
3JIEKTPOMAarHUTHOE, IIIyMOBOE, AUCIIEPCHOE U Ta3000pa3Hoe, a TaKXkKe 10 OTPacisiM
POMBINIJICHHOCTH W BUJIaM TE€XHOJOTUYECKUX TMpolieccoB. [ TaBHBIMU 1 Hanboee
OIMAaCHBIMHM HUCTOYHUKAMU 3arpsiI3HEHUS aTMOC(EPHI SBISIOTCS TPOMBIIICHHBIE,
TPAHCIIOPTHBIE U OBITOBBIEC BHIOPOCHL. [10 0COOEHHOCTSIM CTPOCHUS U XapaKTepy



BJIMSHUS HA aTMOC(i)pr 3arpA3HUTCIIN ACIIATCA HAa MexaHuveckKue, xumuieckue,
qbusuqecmte, menJjoeble u 6aKmepuafszble.

Tao6auua 1

3arpsizHeHusi aTMoc(epbl M UX HCTOYHUKH

OcHo8Hble UCMOYHUKU Cpeonez0006
as Bo3zoeiicmesue na
3azpsazu
e Ecmecmee | Anmponocenn | konyenmpayu OKDYIAHCAIOWYIO Cpedy U
HHble bie A 8 8o30yxe 300po86be uenosexa
me/m®
TBépapie | Bynkanuu | Cxxuranue B ropoaax | CHHxeHue COJIHEYHOTO
YACTHIILI | ECKHE TOILIMBA B|0,04-0,4 OCBEIIIEHUSI W BHAWMOCTH,
(TBLTB, | UBBEP)KEH | MPOMBIIIICHHBI yBEIIMYEHHE OOJIAaYHOCTH,
307a W | UA, X HU OBITOBBIX TyMaHHOCTH. Pa3zpymenue
ap.) MBUICBBIC | YCTAaHOBKAX, U 3arps3HEHUE MaTEePUKOB.
oypw, MIPOMBITIICHHO Bo3morkHoe CHIDKCHHE
JIECHBIE CTh TeMIlepaTypbl  3eMiIu B
MOXKaphl U | CTPOUTEIIbHBIX pe3ynbrare  JUIMTEIHLHOTO
np. MaTepHAJIOB BO3JICHCTBHSI.
Cepnucr | Bynkanuu | Cxuranue B roponax mo | XpoHuueckoe MOpaKeHUE
BIii €CKUe TOTUIABA B (1,0 pacTeHuH, CHIDKCHHE
AQHTUJIPU | U3BEPXKEH | MPOMBIIIUICHHBI YPOXAaWHOCTH B CEIHCKOM
1 SO, usl, X " OBITOBBIX XO3SICTBE, YHHUUYTOKECHUE
OKHCJICHU | yCTaHOBKaX, JIECOB, 3a00JIeBaHUS
€ Cephl U | IPOMBIITUICHHO TBIXaTEIbHBIX MyTEH.
cynbdaTo | CTh
B, CTPOUTETBHBIX
paccesitHH | MaTepUaIoB
BIX B MOPE
Oxkcunsl | JlecHsie [IpombinuienHo | B panionax c | [loryomenune coaHEeYHOro
asora TOXKaphl CTb, pa3BUTOM ceeta. Pazpymenue psga
NxOvy ABTOTPAHCIIOPT | MPOMBIIUICHH | MAaT€pUAJIOB, CHUKEHHE
, ocThio 110 0,2 | ypokailHOCTH,
TETI0AJIEKTPOC YHUUYTOKEHUE JIECOB.
TaHIAN Oxcuapl a30Ta MPUHUMAKOT
ydyactue B 0Opa3oBaHUU
(OTOXMMHUYECKOTO  CMOTra,
BBI3BIBAIOT MOpaKEHUE

AbIXAaTCJIbHBIX HyTGfI H OTCK
JICTKHUX.




IMponosakenune Tadauubl 1

Oxkcupn | JlecHsie Uepnas B ropomax ot | O6pasyer CTOMKOE
yraepon | moxapsl, | metawuryprus, | 1,0 mo 50 COCIMHEHUE c
aCoO BBIJICJICHH | IPOMBILIICHHBI reMOrJIOOMHOM, TIUTMEHTOM
€ OKEaHOB | € KPOBH, KOTOPBIM OTBEYAET
OKHCIIEHH | DHEPTOYCTaHOB 3a TPAHCIIOPTUPOBKY
e KH, KUCIOpOoAa K  TKaHAM
TEPIICHOB | aBTOTPAHCIOPT OpraHu3Ma. Bnpixanue
OKHUCH yTIepojia OJIOKHPYET
MOCTYIUIEHUE KHUCIOpOJa B
KpOBb, 4YTO TMPUBOJIUT K
KUCJIOPOAHOMY T'OJIOJIAHUIO
TKaHed W (B 3aBUCUMOCTHU
OT KOHLIEHTpAI1H)
BBI3BIBAET T'OJIOBHYIO 0OJIb,
rOJIOBOKPY’KEHHUE,
TOIIHOTY, IIIyM B VIIaXx,
00OMOPOK, napajiuy
IbIXaTEeNbHBIX IyTEH U
CMEPTB.
Jleryuue | JlecHble ABtotpancnop | B paiionax c | [lopaxeHue pacTeHuid npu
YIJIEBOJ | MOXKapbl, |T,  CXKUTAHHUE | pa3BUTOU KOHIIEHTpaluu BBIIIIE
OpOJbl, | IPUPOIHBI | OTXO/IOB, npomsinens | 0,02 mr/m3®, pasapaxkarommee
TaJIOreH |H MeTaH, | NCIIapeHue ocTbio 10 3,0 | neficTBHE Ha IJiasa.
OyIJIEpO | MPUPOJHBI | HEPTETPOTYKT
TbI € TEpIICHHI | OB,
(dpeonbr XOJIOAUJIbHAS
) TEXHUKA
[Homuunm ABtotpancnop | B paiionax c | IIAY wmanopactBopumbl B
KIINYECK T, XUMHUYECKHE | pa3BUTOU BOJIC, OHM MPUJUIAIOT K
ue, 3aBOJBbI, MPOMBIIUICHH | MbUIM  WIM  Tpsi3U W
apoMmaTu Hedrenepepad | octhio g0 0,01 | omyckaroTcst Ha THO 03€p U
YeCKHUe aThIBAIOLIME PEK. [TAY V3BECTHBI
YIJIEBOA 3aBOJIbI CBOMMM KaHIIEPOT€HHBIMU,
OpOJIbI MyTareHHbIMU u
TE€pPaTOr€HHBIMU
CBOWCTBAMM.

Bemectna, 3arpsI3HAIOIINE atmocoepy, MOAPA3IEIAIOTCS Ha
nepsuuHvle — BEILIECTBA,  COJAEpXkalluecs HEMOCPEeACTBEHHO B  BbIOpocax
OpEeANpUSTAA U TOCTYMAKIME C€ HUMH OT pa3HbIX HCTOYHUKOB; U
8MOpUYHble — SIBIISIIOTCSL  MPOAYKTaMH  TpaHC(OpMalMu  MEPBUYHBIX WU




BTOPHUYHOI'O CHHTC3A. BTOpI/I‘IHBIG HEPEAKO Ooiee OIIaCHbl, 4Y€M IICPBHUYHBIC

BEILIECTBA.
HOCJIEACTBUA 3ATPASHEHUSA ATMOC®EPBI

Kucnomnvie ocadku — cepHasi M a30THas KHUCJIOTBL, 0Opasyroluecs Mpu
pPacTBOPEHMH B BOJIE JAMOKCHJIOB CEPbI M a30Ta, U BBINAJAIONIME HA IOBEPXHOCTH
3emuIM BMECTE€ C JOXKIEM, TyYMaHoM, CHerom unu neuibto. [lomagas B 03€pa,
KHUCJIOTHBIE OCaJKHW HEPEAKO BBI3BIBAIOT THUOENb pPbHIO WJIM BCETO YKMBOTHOTO
HacesieHusl. OHU TakKe MOTYT BbI3bIBaTh OBPEKACHUS JINCTBbI, THOENb pacTEHUI
YCKOPSITh KOPPO3UIO METAJIJIIOB U Pa3pyILICHUE 3AaHUI.

Cpean BpeIHBIX BEIIECTB, COJEPXKAIIMUXCA B BO3JYyXE TOPOJOB, HUMEETCS
Oonpias rpymnmna, obnagaromas KaHLIEPOTeHHOW aKTUBHOCTHIO. DTO B MEPBYIO
ouepes OeH3(a)IUpeH U Ipyrue apoMaTHUYECKHIE YIIeBOIOPOIbI, OCTYMAOIIUE OT
KOTEJIbHBIX MPOMBIIIIEHHBIX NOPEANPUATAA W €  BBIXJONHBIMH  Ta3aMu
aBTOTpaHcNoOpTa. BO3HMKHOBEHHE paKOBBIX OOJIE3HEH Yy JIIOAEH MPOUCXOIUT, B
YaCTHOCTH, OT MOCTOSSHHOTO CYMMHPOBaHHUs HEOOJBIIMX /103 KaHIIEPOT€HOB B
TE€YEHHE JUIMTEIBHOIO BPEMEHMU.

B arMocdepHoM Bo3ayxe, B NEPBYIO OYepelb INPOMBILUIEHHBIX LIEHTPOB U
rOpoZOB, B pPE3yJbTaTe€ CIOXHBIX XHMHUYECKMX pEaKUUHd CMECH Ta30B,
IIPOTEKAIONIUX B €ro HWKHUX CJOAX MOJX JCHUCTBHEM COJHEYHOIO CBETA,
00pa3yroTcs pa3InyHbIE BEIIECTBA, IAOBUTHIN TyMaH — «cmo2». POTOXUMUYECKUN
TyMaH (CMOI) HPEACTaBIsieT COOOM MHOTOKOMIIOHEHTHYIO CMECh Ta30B H
a’pO30JIBHBIX YaCTHUIl IEPBUYHOIO MU BTOPUYHOIO NPOUCXOXKAeHUA. B cocras
OCHOBHBIX KOMIIOHEHTOB CMOTa BXOIAT O30H, OKCHABI a30Ta M CEpHl,
DOTOXUMHUYECKUH CMOI BO3HUKAET B Pe3yJibTare (POTOXUMHUYECKUX PEAKIUN TPH
ONPEJENICHHBIX YCIOBUSAX: HAJIMYUM B arMoc(epe BBICOKOW KOHLEHTpALUu
OKCHJIOB a30Ta,  YIVIEBOAOPOAOB M JPYTHX 3arpsA3HUTENEH, HWHTEHCUBHOMN
COJIHCUHOW paauainuu U Oe3BeTpusi WIM OYeHb cilaboro oOMeHa BO3lyxa B
IIPU3EMHOM CJIO€ TNPU MOIIHOW M B TEUEHHE HE MEHEE CYTOK ITOBBIIIEHHOMU
UHBEpCUM. YCTOHYMBasi O€3BETpEHHas IMOrojAa, OOBIYHO COIPOBOXKAAIOIIASACS
MHBEPCUSIMH, HEOOXOAMMA JJIsi CO3/IaHUSI BHICOKOM KOHIIEHTPAIMN pPearupyromux
BEILIECTB.

Takue ycrmoBus CO3MAlOTCS 4Yalle B HIOHE-CEHTAOpe U pexke 3umou. [lpu
IIPOJIOJKUTEIBHON SICHOM IOTr0JIe COJIHEUHAsl paJalvsl BBI3bIBAET PACILECIIIICHUE
MOJIEKYJI IMOKCH/IA a30Ta ¢ 00pa30BaHUEM OKCHJA a30Ta U aTOMapHOI0 KMCIOPOa.
ATOMapHBIA KACIOPOA C MOJEKYJSIPHBIM ~ KHCJIOPOJIOM JAr0T 030H. OKcup a3ora
BCTYNaeT B peaKUuu C oJe(pUHAMH BBIXJIOMHBIX Ta30B, KOTOpPbIE NPHU  ATOM
paCHICIUIAIOTCS [0 JBOMHOM CBA3M M O0Opa3yrOT OCKOJKHA MOJEKY1 U H30BITOK
030Ha. B pe3ynbTraTe MpoaoKarIIecss JMCCOIUAaM HOBBIE  MAacChl THOKCUIA
a30Ta PacUICIUISIOTCS U AA0T JOIMOJHUTENbHBIE KOJIMYECTBA 030HA. Bo3HUKaeT
LUKIIMYECKAs pEaKltsl, B UTOre KOTOpO B aTMOc(epe MOCTENEHHO HAKATIIMBAETCS
030H. JTOT MIpPOLIECC B HOYHOE BpeMs MpeKpamaercs. B cBOw ouepenp 030H
BCTYMaeT B peakiuu ¢ ojepuHamu. B aTMocdepe KOHLIEHTPUPYIOTCS pa3inyHbIe
NEPEKHCH, KOTOPble B CyMMe M 00pa3yloT XapaKTepHbIe I (POTOXUMUYECKOTO
TyMaHa OKCHUJaHTBl. Takue CMOru KpawHE€ ONACHbl ISl JbIXaTEJIbHOU U



KPOBEHOCHOM CHUCTEMBI U YacTO OBIBAIOT MPUYMHON MPEKIEBPEMEHHON CMepTH
TOPOJICKUX >KUTENEN ¢ 0cIabIeHHBIM 3J0POBBEM.

C aHTpPONOre€HHBIMM HM3MEHEHHSIMU aTMOC(EpPbl CBSI3aHO M pa3pyLICHUE
030HOBOI'O CJIOS, KOTOPBIM SIBJISIETCS 3aIIUTHBIM SKPAHOM OT YIbTPaPHUOIETOBOTO
u3nydenusi. Oco0eHHO OBICTPO MPOLIECC Pa3PYIICHHUS] 030HOBOTO CIIOSI IPOUCXOIUT
HaJ| MOMOJIFOCAMU IUIAHETHI, T/I€ MOSBUJIMCH O30HOBBIE IbIpbl. J30H08as Oblpa —
pa3pbIB 030HOC(EPHI, BO3HUKIIMN HaJ AHTApKTUION M TEpeMElIaloluiics B
HaceJeHHbIe pailoHbl ABcTpanuu. O30HOBas JAblpa BO3HUKIIA MPEAIOIOKUTEIBHO B
pe3ysbTaTe AaHTPONOTE€HHBIX BO3/IEHCTBUI, B TOM YMCJIE IIUPOKOTO UCIIOIb30BAHUS
B NPOMBIIIJICHHOCTH M OBITY XJOpCOoAepKaluX XJagoHOB ((ppeoHOB),
pa3pyIaroIMX 030HOBBIN clI0i. XJI0p(hTOPYTIAEpOAbl HCTOIB3YIOTCS MIPAKTHUECKU
BO BCEX XOJOAWIbHUKAX, KOHIWLIHOHEpPAxX BO3JyXa M TEIUIOBBIX Hacocax Kak
xjiopareHTbl. [I0CKOJBKY 3TH NMPUCIOCOOJIEHUS PAHO WIHM IO3HO JIOMAKTCAd U
BBIOpaChIBAIOTCS, cojeprkairecss B HUX XPY oObIYHO MomaaaroT B atMocdepy.
Bropas BaxHelmass o01acTb WX TNPUMEHEHUS — MPOU3BOJICTBO IOPUCTHIX
miactmace. X@Y MOAMEMIMBAIOT B KUJAKUE IUIACTMACCHI MPU TMOBBIIIEHHOM
JaBJIeHUU (OHU pacTBOPUMBI B OpraHMYecKuX BemlecTBax). Korga namieHue
IIOHM)KAKOT, OHU BCIIEHUBAIOT IUIACTMACCY, KAK YTJIEKHUCIIBIA ra3 BCIICHUBAET BOMY.
N npu sToM yneryuuBarorcs a armocdepy. Tperbs OCHOBHasg o00iacTb HX
IIPUMEHEHUS — 3JIEKTPOHHAS IPOMBILIUIEHHOCTh, 8 HYMEHHO OYMCTKA KOMIIBIOTEPHBIX
MHUKpPOCXEM, KOTOpas JOJDKHA ObITh BechMa TiatenabHol. M omsate ke, XDV
nomnajgaoT B atMmochepy. Hakonen, B OOJBIIMHCTBE CTpaH HX JO CUX IIOp
UCHOJIB3YIOT KaK HOCUTENIN B a3PO30JIbHBIX OaJNIOHUMKAX, KOTOPbhIE PACHbUIAIOT UX
B Bo3ayxe. O30HOBasi Ablpa MPEACTABISET OMNACHOCThb JJIA >KMBBIX OPraHHU3MOB,
IIOCKOJIBKY O30HOBBIIM CJIOM 3aIlMINAeT MOBEPXHOCTh 3€MJIM OT YPE3MEPHBIX 103
ynbTrpaduoneroBoro wusnydenus Connuma. Ecnum Ob1 Bce ynbTpaduosieToBoe
U3JIy4YeHHe, MONaJarollee Ha BEpXHUE CIOUM aTMOC(EpPBI, JOCTUTATIO MOBEPXHOCTH
3emiiu, TO BpsiJ JI Ha HEM coxpaHuiach Obl KK3Hb. Jlaxe HeOobIas, TOCTynHas
HaM 4acTh 3TOro KojudecTBa (MeHee 1%) BBI3BIBAET 3arap, OKOI'M KOXH U Kak
cienctBue pak. lIpoHukass ckBo3b aTmocepy M MOIVIOIMIAACh TKAaHSIMHU >KUBBIX
OpraHU3MOB, OHU Pa3pyIIalT MoJeKyybl 0enkoB u JIHK.

BbeicTpbiMu Temmamu pacTéT B atMocdepe cofep)kaHue YrIeKUCIIOro rasa u
MeTaHa. DTU ra3bl 00YCIABIMBAIOT «NaApHUKO8bll d¢hgexmy. ITapHuKoBBINA dPPexT
— HarpeB BHYTPEHHUX CJIOE€B arMoc(epbl, OOYCIOBIEHHBIA MPO3PAUYHOCTHIO
aTMocepsl A1 OCHOBHOU YacTu u3inydeHust CoHIIa U MOTJIoIeHneM aTMocepoit
OCHOBHOM 4YacTH TEIUIOBOTO M3JIy4YeHHs] TIOBEPXHOCTH IUJIAHEThI, HarpeTou
ConHIleM, TO €CTh TEIJIO OT MOBEPXHOCTH 3EMIIM TIOXO OTBOJUTCS. BBITOBBIM
OpUMEpPOM MapHUKOBOrO 3¢¢deKTa MOXKET MNOCIYXKHUTh HarpeBaHue HU3HYTPU
aBTOMOOWJISI, KOT/Ia OH CTOUT Ha COJHIIE C 3aKPBITHIMUA OKHamH. [IpuumHa 31ech B
TOM, YTO COJIHEYHBIH CBET MPOHMUKAET Yepe3 OKHA WM TOTJIONIACTCS CHICHUSMHU U
IpyruMH TpenMeramu B cayioHe. [Ipu 3ToMm cBeTtoBasi »HEprusi NMEpPexXoAUT B



TEIUIOBYIO, MPEIMETHl HAarpeBalOTCs U BBIACISIOT TEIUIO B BUIE MH(PAKPACHOTO,
WIN TETJIOBOTO, U3Iy4deHus. B oTiauune ot cBeTa OHO HE MPOHUKAET CKBO3b CTEKIIA
Hapy»Xy, TO €CTh YJaBIMBACTCSI BHYTPH aBTOMOOUJISA. 3a CYET 3TOrO MOBBIIIACTCS
Temneparypa. B rimobansHom Maciirabe cogepiKaiiuiicss B BO3IyXe YIIEeKUCIbIN ra3
UTPAET Ty K€ POJIb, UTO U cTeKI10. CBETOBAs 3HEPIHsI IPOHUKAET CKBO3b aTMOC(heEpy,
HOTJIOUIAeTCA MOBEPXHOCTBIO 3€MIIH, MTPeoOpa3yeTcss B €€ TEIUIOBYIO YHEPTHIO, U
BbIIETSICTCSl B BuAe HMH(pakpacHoro wuznydeHus. OFHAKO YITIEKUCTBIA ra3 u
HEKOTOPHIE IPYTHE ra3bl, B OTIMYUE OT IPYTUX HPUPOIAHBIX 3JIEMEHTOB aTMOC(EpHI,
ero noryomatT. OueBuaHas MPUUMHA BO3HUKHOBEHUS MapHUKOBOTO 3(ddexrta —
UCIIOJIb30BAaHUE  TPAAMIIMOHHBIX  DHEPTOHOCUTENCH  MPOMBIIIJICHHOCTBIO U
aBToMoOmnmuctamu. K MeHee O4YeBHIHBIM MPUYMHAM MOXHO OTHECTH CBEICHHUE
JIECOB, MEpPepabOTKy OTXOJ0B, W JOOBIMY YIis. 3HAYUTENBHO CIIOCOOCTBYIOT
YBEIUYEHHUIO MapHUKOBOTO 3PdexTa XJIophTOPYIIEBOIOPOIbI, YIIIEKUCIBINA Ta3
(CO,), metan (CHy) , okucibl cepsl 1 a3ota. Poct okpyxaromieii TeMnepaTypsl Ha
45-5,5 °C Bemme e€ mnmkoB, jgocturaronmx 38 °C, MOXKET oOKa3aThCs
karactpopuyeckuM. bornee Toro, Takoe MOTENJIEHHE BBI3OBET TAasHUE TOPHBIX
JI€IHUKOB U TIOJIAPHBIX JIBJIOB, JOCTATOYHOE MJi MOJHATHS YPOBHS MHPOBOTO
okeana Ha 1,5 merpa. DTo mnpuBeAéT K 3aTOIUIEHMIO M Tropa3ao OoJibLIeH
NOJIBEP)KEHHOCTH OOIIMPHBIX MNPUOPEKHBIX 30H BIMSHUIO ILITOPMOB, TO €CTh
3aCTaBUT JIIOJICH TOKUHYTh 00KUTHIE MECTA.

BnusHue rio0anbHOrO NOTEIUVIEHHS HA OCAaJKU U CEJIbCKOE XO35HCTBO,
BEPOATHO, OKaXkeTcs emié Oosiee CUIbHBIM. PaznuyHas temMneparypa Ha MoJd0cax u
HKBATOPE — OCHOBHAs JIBMIKYILAs CUJIa HUPKYJISAIuU atMocdepsl. bonee cunbHOe
NOTEIJICHUE Ha TOJIocax MpUBEAET K €€ ocinabiieHUI0. DTO M3MEHUT KapTHHY
HUPKYJSILUU aTMOc(epbl, a 3HA4YUT, U pACIpe]ereHre OCaaKoB. B HEKOTOpBIX
Clly4asiX UX KOJMYECTBO, BEPOSITHO, YBEIUUUTCS, a B JPYTUX YMEHBIIUTCS

CoBpeMEHHOE MPOMBIIIJIEHHOE NPOU3BOJACTBO 3arpsi3HAET arMocgepy He
TOJIBKO Ta3000pa3HbIMU U TBEPABIMU MPUMECSIMH, HO U TEIUIOBBIMU BBIOpPOCAMU,
AIEKTPOMArHUTHBIMU ~ TOJSIMH,  YJIbTPA(QHUOJETOBBIMH,  HWH(PaKpACHBIMHU,
CBETOBBIMM H3JIYYCHHMSIMU W JpyruMu Quiznueckumu (paktopamu. Haubonee
pacnpocTpaHEHHBIM BUJIOM (PU3NYECKOTO BO3AECUCTBUS Ha aTMOc(epy B Topojax u
KPYNHBIX MOCENKAX SBJISETCS wuiyM, BO3HUKAIOLIMN NpU paboTe TPaHCIOPTHBIX
CpeICTB, 000PYAOBAaHUS MPOMBIIUICHHBIX M OBITOBBIX MPEANPUATHH U T.0. Y
JqroAel, paboTaloUMX U KUBYIIUX B HEONAroNMpUSATHBIX aKyCTHUECKUX YCIIOBHSX,
VUMEIOTCS NPU3HAKN HapyLIEHUs LEHTPAJIBHON HEPBHOW M CEPAECYHO-COCYAMCTON
cucreM. HaceneHue KpyImHBIX TOpOJOB IMojaBepraercs AeicTBuio subpayuu. OHa
BO3HHMKAET IIPU JBWIKEHUU PEJIBCOBOIO TPAHCIOPTA, THKEIBIX TIPY30BBIX
aBTOMOOUJIEH U MpU padOoTe MPOMBIIIUICHHBIX MPEITPUATHH.

JAIIUTA ATMOC®DEPHBI

37('0]1021/!361141/{}1 MEeXHOJI02UYEeCKUxX npoyeccos. CO3I[aHI/Ie 3aMKHYTBIX
TCXHOJIOTHYCCKUX ITHMKIIOB, 6630TXOI[HBIX H MaJdOOTXOAHBIX TGXHOHOFHﬁ,
HCKIIIOYAIOIIUX IIoIMagaHHUuC B aTMOC(l)pr BPCAHLIX 3arpsA3HAIONINX BCHICCTB.



DKOJIOTH3alUsl TEXHOJIOTMYECKUX IMPOLIECCOB TMPEyCMaTpPUBAET, B YaCTHOCTH,
CO3/IaHHE€ HEMPEPBIBHBIX TEXHOJOTUYECKUX TMPOIECCOB MPOU3BOACTBA, 3aMEHY
MECTHBIX KOTEJIbHBIX YCTAHOBOK Ha IIEHTPAJIM30BaHHOE TEIUIO, MpEABAPUTEIHHOE
OYMIIICHNUE TOIUIMBA U CBHIPhS OT BPEOHBIX MPUMECEH, 3aMEHy YIJisi U Ma3yTa Ha
IPUPOJIHBIN Ta3, MPUMEHEHHE THIPOOOECIIbUINBAHNS, TIEPEBO Ha SJICKTPOIPHUBO/]
KOMIIPECCOPOB, CBA€OOMHBIX arperatoB M T.JA., YACTHUHYIO PELMPKYISALHIO, T.€.
MOBTOPHOE UCTIOJIb30BAHUE OTXOSIINX Ta30B.

Ouucmka 2a308b1x b1OPOCO 0OM 8PEOHbLIX npumecell. J1Ji1 OUUCTKU BHIOPOCOB
OT a3p030JIel MPUMEHSIOT Pa3IMYHbIC TUIIBI YCTPOUCTB B 3aBUCUMOCTU OT CTEIICHU
3aMbUIEHHOCTH BO3/yXa, pa3MepoB TBEPIBIX YACTUII M TPeOyeMOro YpOBHS
OUYHUCTKH.

Cyxue  nouieynogumenu  (UMKJIOHBI,  TBUICOCAJAUTENIbHBIE  Kamephl)
MpeIHa3HaYeHbl i1 TpyOOd MEXaHMYECKOW OUYMCTKH BBIOPOCOB OT KPYNMHOW U
TSKEBIN TTBUIH.

[TpunaIMn paboThl — OCeaHue YacTHUIl MO JCHCTBUEM LIEHTPOOESIKHBIX CHII
Y CUJT TSDKECTH.

1. Moxpuie nvineynosumenu (Ckpyooepbl, TypOyJIEHTHBIE Ta30MPOMBIBATEIIN U
T.J1.) TpeOYIOT MOAauM BOJBI M pabOTAIOT MO MPUHIIMITY OCAXKICHUS YACTHI] BTN Ha
MOBEPXHOCTH Karlejb MOJ ICHCTBUEM CHJI HHEPLUU U OPOYHOBCKOTO JTBUKCHHS.

2. Qunvmpol (TKaHEBbIE, 3€pHUCTBHIE) CIIOCOOHBI 3a/1epKUBaTh
MeJIKOAUCTIEpCHbIE YacTUIlbl TTbUTH 70 0,05 MKM.

3. Dnexmpogunompst — HanboIee COBEPIICHHBIN CIIOCOO OYHCTKU ra3oB OT
B3BEIICHHBIX B HUX YacTull mbuid pazMepoMm 0 0,01 MKM TIpu  BBICOKOM
3G (HEKTUBHOCTH OUYUCTKH Ta30B. [IpuHIMN pabOThl OCHOBAaH HAa HOHU3AIUHU
IBLJIEra30BOro NOTOKA y MOBEPXHOCTU KOPOHUPYIOLIUX IEKTPOIOB.

Hau6onee a3 pexTuBHBI KOMOUHUPOBAHHBIE MemMOObl OUUCTKU OT TBLIH.

1. llocnowenue  npumeceti  nymém  NpUMEHEHUs  KAMAaaiumuidecKo2o
npespaujerus. TOKCHIHBIE KOMIIOHEHTHI MTPOMBIIIJICHHBIX BEIOPOCOB MPEBPAIAIOT
B BellecTBa Oe3BpeAHBIC WM MEHEEe BPEAHBbIC M OKPYKAIOLIEH Cpelnbl MyTéM
BBEJICHUS KaTaIU3aTOPOB.

2. [Ipomvieka e6vlOpocos pacmeopumenimu npumecu (aOCOpOYUOHHDIL
memod). OCHOBaH Ha TOTJIONMIEHUH BPEIHBIX Ta3000pa3HBIX MPUMECEH KHUIKHM
noryiotutesieM (a0copOEHTOM) — BOJIOM, pacTBOpaMH IeJIoUei, aMMHaKa U Jip.

3. [locnowenue  2azoobpasmuvix  npumeceti  MEEPOLIMU  MENAMU  C
VIbMPAMUKPONOPUCMOU CMPYKmMypou (a0copoyuonmwiil Memoo).
AnCOpOEHT — aKTUBUPOBAHHBINA YTOJIb, CHJIUKATelb, IIEOJIUTHI, CJIAHIIeBas 30J1a U
T.J.

Pacceusanue 2azosvix 6v10pocoé 6 ammocghepe MCHOMB3YIOT ISl CHIXKEHUS
ONACHBIX KOHIIEHTpaUMM INpuMecer 10 YypoBHs, coorBercrByromero IIJIK. B
MPU3EMHOM cJI0€ aTMOoc(epbl BOJIM3U KPYIHBIX dHEpreTnyeckux yctaHoBok (TOLI,
TOC, IT'POC) u apyrux NOpeanpusiTUid KOHIIGHTpAlUs BPEAHBIX BEIIECTB B
OTXOJSIINX Ta3aX MOXET MPEBBIMIATh MPEACIBHO JOIMYCTUMBIE HOPMBI, HECMOTPS
Ha BCE MPUMEHIEMbIE MEPHI 110 OUYMCTKE Ta30B U IKOJIOTH3AIMIO TEXHOIOTHUECKUX
nporeccoB. PaccenBaHue MBUIETA30BBIX BHIOPOCOB OCYIIECTBIISIETCS ¢ TMOMOIIBIO



BBICOKHX JIBIMOBBIX TpyO. Uem Bhimie TpyOa, Tem Ooiiblie €€ paccerBaroluii
s dexr.

Yempoticmeo  canumapho-3auumuslx 30H, aAPXUMEKMYPHO-NIAHUPOBOYHDbLE
pewenus u Op. CaHUTapHO-3aIIUTHAS 30Ha — 3TO TOJI0CA, OTACISIONIAs HCTOUHUKU
IIPOMBIIIJICHHOTO 3arPS3HCHHS OT YKUJIBIX WJIH OOIIECTBECHHBIX 3IaHUMN JIJIS 3aIUTHI
HACCJICHUS OT BIMSHHS BPEAHBIX (DAKTOPOB TPOM3BOJACTBA. APXUTEKTYpPHO-
IUTAHUPOBOYHBIC MEPOIPHUATHS BKIIIOYAIOT TPABHIBLHOE B3aWMHOE pPa3MEIICHUE
UCTOYHHUKOB BBIOpOCA M HACEIEHHBIX MECT C YUETOM HAIPaBJICHUS BETPOB, BHIOOD
0] 3aCTPOMKY MPOMBIIIJICHHOTO TPEANPHUITHS POBHOTO BO3BBIIICHHOTO MECTa,
XOpOIIIO TPOJYBAEMOT0 BETPaMH, COOPYKEHHE aBTOMOOWJIBHBIX JOPOr B 00XOJ
HaCEJIEHHBIX TYHKTOB | JIp.

HOPMHUPOBAHUE U KOHTPOJIb BPE/IHBIX BEIIIECTB
B ATMOC®EPE

Kputeprem OIeHKM BIUSHHUS BBIOPOCOB MPEANPUITHN Ha OKPYKAIOIIYIO
Cpelly ABJISIETCSI CPABHEHHE MPAKTUYECKUX KOHIEHTPALMA MPUMECEH C MPENEIbHO
nonyctuMbiMu (ITIK).

JInsi caHUTApHOM OLEHKHU BO3AYIIHOW CPEIbl HCHOJIb3YETCSI HECKOJIBKO BUIOB
MpEAEIbHO JOMYCTUMBIX KOHIIEHTpAIMi BPEIHbIX BellecTB, B ToM uncie [TJIK nms
paboueii 30HbI (p.3.), MAKCUMalbHas pazoBas (M.p.) u cpennecyrounas (c.c) ITJIK,
KOTOPbIE YCTAaHOBJICHBI HA OCHOBE PE(ICKTOPHBIX PEaKIIUii OpraHM3Ma YesioBeKa Ha
MIPUCYTCTBUE B BO3/1yXE TOKCUKAHTOB.

[TJKp.3. — mpenenbHO AOMYCTUMAs KOHUEHTpalys BPEIHOTO BEMIESCTBA B
BO3Myxe pabouell 30HBI, MI/M°. DTa KOHIEHTpalMs HE NOJUKHA BBI3HIBATH Y
paboTaIIKX MPU €KETHEBHOM BIBIXaHUU B TEUEHHH 8 Y. 32 BCE BpeMs paboyero
CTaXa Kakux-1u00 3a00JIeBaHUM WM OTKJIOHEHHM OT HOPMBI B COCTOSIHUH
3JI0pPOBbsl, KOTOpPbI€ MOTIJIM Obl OBITh OOHAPYKEHBI COBPEMEHHBIMH METOAAMU
MCCJIEI0BAHMS HEMOCPEACTBEHHO BO BpeMs paObOThI WIIM B OTAAJIEHHbIE CpOoKH. [Ipu
ATOM paboyeil 30HOM CUUTAETCS] TPOCTPAHCTBO BBHICOTOM /10 2M HaJl ypOBHEM TOJia
WJIU TUJIOIIA/IKU, HA KOTOPOM pacloJIOAKEHbI MECTa MOCTOSHHOTO WJIM BPEMEHHOTO
npeObIBaHUS pabOTAIOIINX.

I[TJKM.p. — mMakcuMaibHasi pa3oBas KOHILIEHTpalMs BPEIHOTO BEIIECTBA B
BO3lyXe, MI/M°, KOTOpas He JIOJDKHA BBI3BIBATH PE(PIEKTOPHBIX PEaKUUi B
OpraHu3Me YEJIOBEKa.

[TIKc.c. — cpennecyTouHas MpeaesibHO IOMYCTUMAasi KOHLIEHTPALKs BPEIHOTO
BEIIECTBA B BO3JyX€ HACEIECHHBIX MECT, MI/M°. DTa KOHIEHTpPALMs BPEIHOTO
BEILECTBA HE JIOJKHA OKA3bIBATh NMPSIMOTO UM KOCBEHHOT'0, BPEHOTO BO3IEUCTBUS
Ha OpPraHu3M 4YeJOBEKa B YCIOBUSIX HEOINPEACIICHHO JIOJITOTO KPYIJIOCYTOYHOTO
JIBIXaHUSI.

[To xaxnomy koHkpetHoMy BemecTBy [IJIKc.c<ITJIKp.3., Tak kak B
HACEJICHHBIX MECTaX €CTb O€peMEHHbIE, IETH, MTOXKHUIIbIE IO, OOTbHBIE.

[IpenenbHO MAOMYCTHMBIE KOHIIEHTPAllMM BPEIHBIX BELIECTB B BO3JYXE
YCTAaHABIMBAIOT, KaK MPaBWIO, JKCIEPUMEHTAIbHO, C  HUCIOJIb30BaHUEM
MOJONBITHBIX KMBOTHBIX. ¥YcTaHoBieHHe IIJIK kaxmoro oTaenbHOro BelIECTBA



TpeOyeT NPOAOTIKUTEIbHBIX SKCIIEPUMEHTAIIbHBIX UCCIIEI0BAHMM, TOT]a KaK HOBBIE
XUMHYECKHE COeTMHEHUS U X KOMOMHALIMY TIOy4YaloT, CAHTE3UPYIOT U BHEAPSIOT
B IPOM3BOJCTBO 3HAYMTENbHO ObICTpee. [Ins ycTpaHeHus 3TOro paspbiBa BO
BPEMEHHU UCIIOJIB3YIOT pacueTHbIe MeTo bl onpeaenenus [1JIK, koTopele mo3BoIstoT
IIPOTHO3UPOBATh TOKCUYECKOE JEHCTBUE XUMUUYECKUX COCIUHEHUMN, UCXOAS U3 UX
(U3UKO-XUMUYECKUX XapaKTEPUCTHUK U pE3yNbTaTOB MIPOCTEUIINX
TOKCHUKOJIOTHYECKHUX UCCIIETOBAHMIA.

Hns pacuera IIJIK BpemHbIX BelIECTB B BO3AyXE MPOU3BOIACTBEHHBIX
NOMEIICHU  PEeKOMEHJO0BaHbl  (OpPMyJbI, BBIBEJICHHBIE HAa  OCHOBaHUU
PErpECCUOHHOTO aHaIM3a C MCIOJIb30BAHMEM IOKA3aTENe MX TOKCUYHOCTH H
HEKOTOPBIX (PU3UKO-XUMUYECKUX KOHCTAHT 3TUX BEIECTB.

Jlns oOecrieueHusi OXpaHbl BO3JAYIIHOW CpeIbl YCTAHOBJIEHA e€Ile OJlHa
HOpMAaTHBHAs BEJIWYMHA, XapakTepu3ymoolias oO0ObeM BpPEIHBIX  BEILECTB,
BBIOpachbIBaeMbIX B aTMocdepy OTIETbHBIMU MCTOYHUKAMU 3arpsi3HEHUS] —
npeaenbHo aomyctumbii BeiOpoc (ITJIB). I1[IB — xonu4ecTBO BpeIHBIX BEIIECTB,
BBIOpachIiBa€MbIX B €IUWHUIY BpeMeHHU (T/C), KOTOpoe B CyMME€ C BhIOpocaMu H3
JPYTUX HCTOYHUKOB 3arpsi3HEHUSI HE CO3aeT IPU3EMHOM KOHIICHTPALUK [IPUMECH,
npesbimaronieit 3uavenue [1J1K.

[1/IB paccuuThiBalOT MO MeETOJlaM, pa3paboTaHHBIM [ OCKOMTHAPOMETOM U
cranaaptuzoBanHbiM ['OCT 17.2.3.02-78. Ilpu €ro yCTaHOBICHUH ISl KaXJOTO
NPEANPUATUS TPUHUMAETCS BO BHUMAHUE IEPCIIEKTUBA PA3BUTHS IPOMBILIIIIEHHOTO
IPOM3BOJACTBA B 3TOM PAlOHE, PACIIOJIOKEHUE YKE NEUCTBYIOLIMX MPEANPUATUN U
JKUJIOW 3aCTPOMKH, Teorpapuueckue W KIMMATHUYECKHUE YCIOBUS MECTHOCTH,
pAacCHOJIOKEHUE CAHUTAPHO-3AUTHBIX U PEKPEALUOHHBIX 30H.

Hapsay c [1/IK a1 KOHTpost Hal IpOMBIILIEHHBIMU BBIOPOCaMHU MOJIb3YIOTCS
pPSAAOM JOMOJHUTENbHBIX XapakTepucTuk, B ToM uucie JOK (momyctumoe
octatroyHoe konnyectBo), OBYB (opueHTHpOBOUHBIA O€30MaCHBI YPOBEHb
BozaeiicTBus), OJIK (opueHTHUpOBOUYHAS TOMyCTUMAsI KOHIICHTPALIHS).

KauecTBeHHBIM aHaMM3 Ta30BbIX CMECEW MPOU3ZBOAUTCA C TMOMOUIBIO
OpPraHoJIENTUYECKOTO, MHINKAIMOHHOTO METOA UJIU C UCIIOIb30BAHUEM MOPUCTHIX
MOTJIOTUTENEH.

OpraHoJienTHYECKU  METOJ OCHOBAaH Ha  OMNPEACICHUU IPUMECEH,
collep Kaluxcss B aTMocdepe WIM Ta30BbIX BBHIOpOCaxX, MO IBETY WM 3amaxy.
OngHako WHIMKALMIO Ta30B OPraHOJIENTUYECKHMM METOJOM HEJb3sl CUHUTaTh
JIOCTOBEPHOM, T.K. BO3MOJKHAas ONIMOKa 3aBUCUT HE TOJBKO OT CYyOBEKTHBHBIX
O0COOEHHOCTEH UeoBeKa, HO M OTTOTO, YTO CHENU(DUUECKH IIBET WM 3a1aX MOTYT
MACKHPOBATHCSI OKPACKOM U 3aIIaXOM JIPYTUX TPUMECEH.

NHaMKalimOHHBIM METOJ OCHOBAaH HAa M3MEHEHUM OKPACKU HHIAMKATOPHOMN
OymMmaru, mponrUTaHHOW COOTBETCTBYIOIIMMH PEAKTHBAMH, B MPUCYTCTBUU TOTO WU
VHOT'0 KOMIIOHEHTA Ira30BOM CMECH.

Nuaukaiysa ¢ mOMOIIBIO KUJIKUX WA TOPUCTHIX MOTJIOTUTENCH 3aKITI0YaeTCs
B IPOKAYMBAHUU BO3JyXa Yepe3 IKUIAKOCTh, B KOTOPOH pacTBOpPEH
COOTBETCTBYIOIIMI PEAreHT, WIM CKBO3b MPOMUTAHHBIN peareHToM martepuai. O
HAJIMYUU B BO3AYyXE WIM OTXOMSIIMX Ta3ax OINPEAEISIEMON MPUMECH CYISIT IO



U3MEHEHHUIO OKpPAacKd pPAcTBOpa WJIM pPEareHTa, IPOINUTHIBAIOIIETO MOPUCTHIHI
MaTepual.

D¢ pexTHBHOCTD MOTJIOMIEHN KOMIIOHEHTOB Ta30BOM CMECH B 3HAUUTEIHHOU
CTEIIEHU 3aBUCUT OT UCIIOIB3YEMOTr0 MOrIoTUTENs. CaMOli BBICOKOM MOTIIONIAIONIEN
CIOCOOHOCTBIO JUTsl 0TOOpa Mpob ra3oBhIX cMecel 00J1aAat0T TBEPAbIe COPOEHTHI —
aAKTUBUPOBAHHBIN YTOJb, IEONHTHI, cuiaukarenb. OO0bHO WX momemniaioT B U-
oOpa3Hble TPyOKH ¢ OOKOBBIMH OTBOJAaMH. B KauecTBe JKUIKUX TMOTJIOTUTEICH
OPUMEHSAIOT PacTBOPbl KUCJIOT, COJIEH W OCHOBAHMW M HEKOTOPBIX BEILECTB,
CJIO’KHOT'O COCTaBa.

JUia  aHanM3a Tra30B  HUCHOJB3YIOT IIMPOKHI acCOPTUMEHT MpHOOPOB,
Ha3bIBa€MbIX Tra3oaHajgu3aTopamMu. BpiOop MeToga Ta30BOro aHaiauza U
ra30aHajn3aTopa ONpPEAEICHHOTO TUIIA 3aBUCUT OT 0COOEHHOCTEN aHATM3UPYEMOTO
KOMIIOHEHTA, KOTOPBIE OTIMYAIOT €0 OT APYTrUX KOMIIOHEHTOB cMecH. Vcronb3ytoT
ra3oaHalu3aTopbl  MEXaHWYECKHE, TEIJIOBbIE, MAarHUTHbIE,  ONTHYECKHE,
xpoMarorpaduueckue u T.1.

JleiicTBHe MEXaHMYECKHUX Ta30aHAIMW3aTOpPOB OCHOBaHBl HAa HW3MEPEHUH
MOJIEKYJISIPHO-MEXaHMUECKHUX IapaMeTpOB aHAIU3UPYEMOW ra3oBOM CMECH M HX
U3MEHEHUU TNPU XUMUYECKOM WIH (PU3UKO-XMMHYECKOM H3BJICUYEHUU U3 CMECU
OIIPENEIEHHOTO0 KOMIIOHEHTA.

AHanu3 ra3oBBIX CMeceld Ha MarHUTHBIX Ta30aHalM3aTopax OCHOBaH Ha
pa3nmuyusx B TApaMarHUTHBIX  CBOMCTBAaX ra3oB. bousbllylo  rpymmy
ra30aHaJIN3aTOPOB COCTABIISAIOT MPUOOPHI, B KOTOPBIX UCIOJIB3YIOTCS 3aBUCUMOCTD
U3MEHEHHUsl OINTHYECKMX CBOMCTB Tra30BOW cMecH (IOKa3aTeslb MpeoMIICHUs,
ONTUYECKasi IMJIOTHOCTh, CEKTOPHOE TIOTJIOMICHWE WM H3Iy4eHHe H T.A.) OT
COJZIEpKaHUsl ONPEACTCHHOTO KOMIIOHEHTA.

B coBpemMeHHON TPOMBINIICHHOCTH JISi aHAIM3a OTXOJSIIMX Ta30B HAILIU
NPUMEHEHHE Ta30aHaAlN3aToOpbl, NPHUHLIUN pabOThl KOTOPHIX OCHOBaH Ha
MOTJIOIICHUH JIYIUCTOM SHEPTUH. ITO HHPPAKPACHBIE aHAIM3ATOPHI, pearupyronme
Ha WHIMBUIYaTbHBIA XapaKTep CIEKTPOB MOTJIOMICHUS HH(PAKPACHOTO U3TYyUCHUS
OTJENBHBIX Ta30B. VCMoNb3yloTCa Tak ke MpUOOPHI, B KOTOPBHIX KOHIICHTPAIIHIO
KOMIIOHEHTOB ONPEIEISIIOT MO MOTJIOLEHUI0 KoJIeOaHui B yiIbTpadroNeToOBOH U
BUIHUMBIX 00/1aCTIX.

PaGota ¢oromerpuueckux u (POTOKOIOPOMETPUUYECKHUX Ta30aHAIM3ATOPOB
OCHOBBIBAE€TCA Ha OOpa30BaHWU CHEIUPUUECKH OKPAIICHHBIX MPOIYKTOB MPH
peakiusX OMNpeACNICHHBIX Ta3000pa3HbIX KOMIIOHEHTOB C peareHTamu, a
WHTEHCUBHOCTh OKPACKH MPOAYKTOB CIIYKUT MEPOU KOHIICHTPAIIUU PEarupyIOIInuX
KOMIIOHEHTOB.

[Ipunuun nedctBus XpomaTorpaduyecKux ra3oaHajan3aTOpPOB OCHOBAaH Ha
Pa3IMYHON CIMOCOOHOCTH OTAENBHBIX Ta30BBIX KOMIIOHEHTOB COPOHUPOBATHCS
TBEPIBIMH WJIN KUJIKAMU COPOSHTAMHU.



KoHTpoJibHBbIE BOIPOCHI

1. Yrto Ha3bIBaIOT 3arpsi3HEHUEM aTMOC(epHOro Bo3ryxa?

2. UeM BBI3BaHO €CTECTBEHHOE U aHTPOIIOTEHHOE 3arpsi3HeHre aTMOC(hepHOTO
BO3yXa?

3. Krnaccudumupyiite BBIOpPOCH BpeIHBIX BEHIECTB B aTrMocdepy o
arperaTHOMY COCTOSIHHIO.

4. HazoBuTe Ti1aBHBIC 3arpsi3HUTENHN (TIOJUTIOTAHTHI) aTMOC(EPHOTO BO3AyXA.

5. OcBeTuTe NMPUYMHBI, HETATHBHBIC TOCICACTBUS Pa3BUTHSI MAapPHUKOBOTO
s dexra.

6. OcBeTuTe TMPUYMHBI, HETATUBHBIC MOCICICTBUS Pa3pPyIICHUS] 030HOBOTO
CJIOA.

7. OxapakTepu3yiTe OCHOBHBIC MEPOIPHUSATHSA, HAMPABICHHBIC HA 3AIUTY
aTMoc(ephl.

8. Kak HaspIBaeTcs sijjoBUTas CMeCh JAbIMa, TymMaHa u meuin? K kakum
HKOJIOTHYECKUM TOCJIE/ICTBUSIM OHA TPUBOIAUT?

9. UeMm BbI3BaHBI KUCIOTHBIC JAOXKIU? KakoBO MX BIMSHHUE HA MPUPOHbBIC
DKOCUCTEMBI?

10. Kakue OCHOBHBIE METOJABI MOTYT OBITH MCIOJIB30BAHBI [JISI 3aIUThHI
aTMoc(epbl OT BBIOPOCOB TOKCUYHBIX BEIIECTB?

11. Kakre OCHOBHBIE THIIbI allllapaToOB 00ECIBUIMBAHUSI T'a30B CYIIECTBYIOT?

12. B dem pa3HuIla MEXIy MOKPHIMH W CYXUMH METOAaMU
TIBUICYJTABTMBAHUS !



