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I'NMTUEHA ATMOC®EPBI. 3ATPA3SHEHUE ATMOC®EPBI U ET'O
HOCJIEACTBHUA

DJIeKTpUYecKoe COCTOsIHNE BO3YLIHOM cpebl

K ¢usnueckum dakropam BO3AYIIHON Cpelbl TakKe OTHOCUTCS arMmochepHoe
AIIEKTPUYECTBO, B MOHATHE KOTOPOrO BXOAUT MOHMU3AIMUS BO3/yXa, dJIEKTPUUYECKOE U
MarHUTHOE TTOJISl 3eMHOUM aTMOC(EpPBI, ECTECTBEHHAS PATHOAKTHBHOCTD.

[Ton moHM3anMen MOHUMAIOT PACIajl TA30BbIX MOJIEKYJI U aTOMOB BO3/yXa MO/
BIUSIHUEM WOHM3aTOpOB. [Ipn moHM3anmMu BHEUTHUE CHIIBI JEHCTBYIOT Ha aTOM Tak,
YTO OT HETO MPOMCXOJWUT OTIICIJICHUE AJIEKTPOHA, B PE3yJbTaTe 4ero odpasyeTcs
MIOJIOKHUTEIBHBIA MOH. DJIEKTPOH MPUCOCAUHSIETCS K IPYTrol MOJIEKyJie U o0pa3yeTcs
oTpunatenbHbliii MOH. K BHOBH 00pa30BaHHBIM HOHAM MPHCOCTUHSIOTCS Ta30BbBIE
MOJIEKYJIbI, CO3/1aBasi 0oJiee CTOMKHUE MOHBI C MOJIOKUTEIbHBIM WM OTPULIATEIBHBIM
3apsaoM - Jieekue aspouownvl. CKOPOCTh WX TEPEABUKEHHS COCTaBiseTr 1-2 cm/c,
BpeMsi cyiiectBoBaHusl - 1-2 muH. OHu ObIcTpo pexomMOuHHUpYrOTCs. Jlerkue
a’3pOMOHBI MOTYT MPUCOEAUHSATH K ce0€ B3BEIICHHBIE MbIJIEBbIE YACTHUIIbI, MUKPOOHBIE
Tesa, MPEeBPAIlasICh B cpeoHue, msaxceivie U ceepxmsidicenvble UOHbl. TKeable UOHbI
MEHee TMOJBIKHBI, HMX CKopocTh He mnpeBbimaetr 0,0005 cm/c, oHM TPOUYHO
yaepxkuBatoT 3apsan. Cpenud a’poOMOHOB HaMOOJbIIEH XUMUYECKON aKTUBHOCTHIO
obnanaror: O™, 0%, CO*, NO2.

Uwucno noHoB, oOpasyronmuxcst B 1 MiI ra3za B €IUHUILYy BPEMEHHU, HA3bIBACTCS
WHTCHCUBHOCTBbIO HMOHHM3alUU. Pa3nuyaloT ecCTECTBEHHYI0O U HCKYCCTBEHHYIO
a’pOMOHU3ALIHIO.

OCHOBHbBIE HCTOYHUKHU €CTECTBEHHON MOHU3AIUU:

— VOHU3UPYIOIIAs paidalusl paAUOAKTUBHBIX MOPOJ 36MJIM U KOCMUYECKOE H3-
JTy4YEHUE;

— yabTpaduosieToBas paauanus ¢ JIMHON BoJHBI 10 200 HM, HOHU3HpYIOLIEE
JEHCTBUE KOTOPOU MPOSIBISIETCS TIIaBHBIM 00pa3oM Ha BbicoTe 50-60 km.;

— OTKPBITOE TIJIaMs ¥ HArPEThIe TIOBEPXHOCTH (TEPMOMOHU3AITHS );

— JJIEKTPUYECKUE pa3psnbl (HApUMEpP, MOJHWHU), TaK HA3bIBaGMbIC THUXHUE
AIIEKTPUUECKUE pa3psalibl Yy KPOH BBICOKMX JIEPEBbEB M Ha BepUIMHAX TIop,
BO3ZHMKAIOIIME MpU OONBIIMX 3HAYCHUSX HANPSDKEHHOCTU DJIEKTPUYECKOTO MO
aTMoc(ephr,

— pachbuieHHe U pa3OpbI3rMBaHUE BOABI (BOAOMNAJbI, TOPHBIE PEKH, (OHTAHBI,
NIEpHO/I MPUOOEB y MMOOEPEXKbS MOPEH M OKEAHOB H JP.) ;

— TIPOIIECCHI IPOOICHUS BEIIECTB;

HckyccTBeHHas: MOHM3ALUSI MIPOU3BOJUTCS C MOMOIIBIO CHEIUAIBHBIX HWOHU-
3aTOpPOB BO3AyXa

Hapsigy ¢ oOpa3oBaHueM HOHOB, B arMmocepe NPOUCXOIAT MPOLECChl HX
YHUYTOXXEHUSI B PE3yJIbTaTe€ COCAUHEHUS HOHOB MPOTUBOIOJIOXKHOIO 3apsiaa. Takum
oOpa3oM, uMeeT MECTO  TMOCTOSHHBI  MpoLecC  HOHOOOpa3oBaHUS U
HOHOYHUYTOXKECHHS U YCTAaHABIIMBACTCS ONPEICIICHHOE HOHU3AIIMOHHOE PABHOBECHE.



Jlna mporieccoB 00pa3oBaHusl U PeKOMOMHAIIMN HOHOB B CBOOOIHOM atMocdepe
BaXHOE 3HAYEHUE MMEIOT METEOPOJIOTHYECKHE YCIOBUS — aTMoc(hepHOe IaBJICHUE,
TEMIEpaTypa W BIAXHOCTh BO31yXa, OO0JaYHOCTh, BETPHI, Tpo3bl, HOXKAU. C
YBEJIIMYCHUEM BIAKHOCTH BO3JyXa HapacTaeT YHCIO THKEIBIX HMOHOB W3-3a
pEeKOMOMHAIIMM WOHOB ¢ KaruisiMud Biard. [loHmwkeHune aTtMocdepHOro maBiICHUS
CIIOCOOCTBYET BBIXOAY M3 TMOYBHI AMAaHAIMK Pausi, YTO MPHUBOJIUT K YBEITUUCHHIO
KOJIMYECTBA JICTKUX HOHOB.

JIisi THTUCHWYECKOW XapaKTEPUCTHKH WMOHHU3AIMH BO3IyXa HCIIOJIB3YIOTCS
CJIETyIOIINE MTOKA3ATENH:

— cooepoicanue U Macca UOHO8 pa3IUYHbIX 3HAKO8 - YUCTBIA aTMOC(EpHBIH
BO3yX 00br4HO comepxut 1000 - 3000 map serkux HoHOB B 1 oM

— KO3gPuyuenm YHUNOIAPHOCMU - OTHOIICHUE KOJMYECTBA TOJOKHUTEIbHBIX
roHoB (N*) K KoJIMYECTBY OTpHUIATENbHBIX HOHOB (M. B HopMe oH coctaisier 1,2 —
1,3 (n+/n")

— Ko3Puyuenm 3acps3Henus - OTHOIIEHHUE CyMMapHOTO KOJUYECTBA TSKEIbIX
asporioHoB (N) k yierkuM a’poroHaM (N) oxgHoro u Toro e 3Haka (N/n), Yem Oonee
3arpsi3HEH BO3/YyX, TEM BbIIIE 3TOT Kod(unrent. B Hopme He oH npeBbimaeT 50.

CreneHb HMOHHU3ALMK BO3AyXa HMEET CaHUTapHOe 3HayeHue. [lockonbky
TSDKEIIbIE MOHBI Yallle BCETO MPEACTABICHBI 3apsDKEHHBIMU adpPOIUCTIEPCHSIME (IIBIM,
NBUIEBBIC YaCTUIIBI, TYMaHbI U JIp.), IO UX KOJWYECTBY MOXXHO KOCBEHHO CYIUTh O
CTETICHH 3arpsi3HEeHUs Bo3ayxa. Uem cuiibHEe 3arps3HEH BO3IyX, TeM OOJbIle B HEM
CONICPIKUTCSL TSDKEIBIX HWOHOB H TEeM BbIe KOY()PHUIMEHT YHUTIOISIPHOCTH.
Hanpumep, B | cM° Bo3yxa KypopTHBIX MecTHOCTeil comepxurcst 2000-3000 serkux
HOHOB, B | cM® BO3IyXa IPOMBILLICHHBIX TOPOOB YHCIIO JETKHX HOHOB YMEHBIIIACTCS
no 40. Dto moATBepKIaeTCs Takke HAOMIOJCHWEM 3a HOHHW3alMeld BO3AyXa B
3aKpBITHIX TMOMEIIEHUAX (IIKOJBI, KUHOTeaTphl). KonIMuecTBO JIETKMX WOHOB
YMEHBINAETCS C YXYAIUICHHEM MHUKPOKIMMATHYCCKUX YCIIOBUH B TIOMEHICHUSIX U
TIOBBIIIEHUEM COJICPKAHUSI YTICKUCIOTH B BO3MyXe. JIErkue MOHBI MOTIIOMIAI0TCS B
mporiecce JAbIXaHus, ancopOupyrOTCs Kokeh, onexmoid. C IpIXaHHWeM B BO3IYX
MOMEIICHUH BBIICTSETCS MHOTO TSDKENBIX HOHOB. ClieoBaTeNbHO, H3MEHEHUE
VMOHU3AIMOHHOTO PEKUMa SBISETCS YYBCTBUTEIBHBIM II0KA3aTElIEM YHCTOTHI
BO3/IYIIHOM CPEJbI B XKIIIBIX H OOIIECTBEHHBIX TIOMEIICHHSIX.

B HacTosmee BpeMs JOKa3aHO MHOTOCTOPOHHEE JACWCTBHE a’pOMHOB Ha
opraan3M. ®U3UOTOTUIECKUI MEXaHNU3M JIEHCTBUS HOHU3AIIUHU BO3/yXa 3aKIIF0UaETCsI
B DJEKTPOOOMEHE B JIETOYHOW TKAaHU W HEHPOpe(]IEKTOPHBIX peakIusIX Ha
aOPOMOHHOE  pa3[paX€HUE  PEIENTOPOB  CIU3UCTHIX  OOOJIOYEK M KOXH.
bnaronpusTHOe BIMSIHHE Ha OPTaHU3M OKa3bIBAIOT, KaK MPABHIIO, JIETKUE adPOHOHBI
OTPUIIATENILHOTO 3HAaKa M TMOATOMY TMPUMEHSIOTCS C NPOPHIAKTUYECKUMHU M|
nedeOHpIMU TIemsiMU. OHM yIIyYIIaloT 00Iee CaMOYYBCTBHE, HOPMAIHM3YIOT COH,
NOBBIIIAIOT ~ YMCTBEHHYI0O M (U3MYecKyl0  paborocnocoOHOCTh.  Jlerkue
OTPHIIATEIHBIE adPOMOHBI TMOBBIIIAIOT AKTUBHOCTH MEPUATENLHOTO  SIUTEIHS
Tpaxew, JIETOYHYI0 BEHTWIILHWIO, YBEIMYMBAIOT NOTPEOJICHNE KUCIOpoAa |
BBIJICJICHUE YTJICKUCIIOTHI, CTHMYJIMPYIOT JbIXaTeJIbHBIC (DEPMEHTHI, YCHUIHBAIOT
OKHCITUTEIFHO-BOCCTAHOBUTEIIBHBIC TIPOIECCHl B TKaHAX. OTMEYEHO CTUMYIIHPYIOIIEe
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JEHCTBUE OTPUIIATEIILHBIX MOHOB Ha OCIIKOBBIN, YTIIEBOIHBIN, BOIHBIN OOMEH, CHHTE3
BUTaMHHOB. OJIMH U3 OCHOBOIIOJIO)KHUKOB KOCMHUYECKOH OHOJIOTMH U MEIULIUHBI
npodeccop A.JI. UmwxkeBckuii, pazpaboTaBiiuii yaueHue 00 adporonusaiuu emie B 30-¢
ronbl XX B., Ha3blBal JIETKUE a3pOMOHBI  BO3AYLIHBIMA  BUTaMHHAMHU.
[lonoxxutenbHble  a3pOMOHBI  OKA3bIBAIOT HA  OPraHU3M  IPOTHUBOIIOJIOKHOE
OTPUILIATEIbHBIM HOHAM JIEWCTBME, W HUX 3HAYEHUE B TEpalMU HYKIAETCI B
JaJbHEUIIIEM U3YYCHUU.

Pemmite mpoGneMy HaCHIMIEHUS BO3MyXa 3aKPBITBIX MOMEMICHUN JIETKUMU
a’POMOHAMHM MOYKHO C TOMOIIBI0 MCKYCCTBEHHOM a’povoHM3anuu. llepBbiM Takum
npubopom crama «moctpa A.JI. Umxkeckoro». B HacTosimee Bpemsi pabOTHI 10
CO3JJaHUI0 TIOJIOOHBIX MPUOOPOB BEAYTCA OUYCHb aKTUBHO. CO31aHO MHOMXECTBO
MojeNneld MpUOOpPOB, HOCANIMX HA3BaHUE «HOHU3ATOPBI-BO3AYXOOUUCTUTEIH.
BaxxHoe yciioBHE HCMOIB30BaHUSI TAKUX MPUOOPOB - TIPEABAPUTETHHAS OYHCTKA
BO3/lyXa C LEJNbI0 MpeaynpekaeHns o0pa3oBaHUsl B HEM TsDKEIbIX MOHOB. OHaKo,
HIMPOKOE MCIOJb30BAHUE TaKUX MPUOOPOB HA MPAKTUKE CACPKUBAECTCS OTCYTCTBHEM
3((PEKTUBHBIX U MPOCTHIX METOJIOB KOHTPOJIS 32 MOHU3AIIMEHN BO3AyXa.

CymiectByeT MeTo[ Je4eOHO-NPO(UIAKTUYECKOTO0 BO3ACHCTBUS Ha OpraHu3M
MOHU3UPOBAHHBIM BO3/1yXOM - a3pOMOHOTEPAMUS .

OAHUM U3 3JEMEHTOB JIEKTPUUECKOTO COCTOSHUS BO3AYIIHOW CpPEIbl SIBISIETCS
anekmpuieckoe none 3emau. ATtmochepa mpencTaBisieT coOOM MOJIOKUTEIbHBIN
MOJIIOC, & MOBEPXHOCTh 3€MJIM — OTPULIATENIbHBIN. HanpseHHOCTh 3JIEKTPUUECKOTO
noyist aTtMocepbl M3MEPSIETCS TMOTEHIMAJIOM B BOJBTaX HAa | M. BBICOTBI M Yy
noBepxHocTH 3eMiau coctasisieT 130 B/m. PasHocTh HampspkeHust MexXay TOJOBOM U
HOTaMHU CTOSIIEro yenoBeka coctaBisieT okosno 250 B. Tak kak 3emuist 3apsikeHa
OTPUIIATEIBHO, TOJIOKUTENIbHBIE HWOHBI JIBUTAIOTCS K 3€MHON IOBEPXHOCTH,
OTpULIaTENbHBIE OTTAJIKUBAIOTCS OT Hee. Takum oOpaszoM, B arMocepe oOpazyercs
HaIpaBJICHHBIN 110 BEPTUKAIHU K 3eMJI€ TOK.

HanpsikeHHOCTb 3JeKTPUYECKOTO MOJsi aTMOoc(ephl pa3inyHa Mo ce30HaM roja.
[loroga (moXnab, CHEr, TymaH) BIHMSET Ha BEIUYUHY OHJIEKTPUUYECKOTO MO
aTMoc(epbl; C TIOBBIIIEHHEM AaTMOC(EPHOIrO [1aBJICHUS, TMOSBJICHHUEM TyMaHOB
AIIEKTpUUEcKoe moJjie atMochepsl yBenuuuBaeTcss B 2-5 pa3. OcoOEHHO CHIIbHbIE
U3MEHEHUS AJIEKTPUUECKOTO MOJIsi aTMOC(EPBI TPOUCXOAIT BO BpeMsi rpo3bl. Hepenko
B TeueHue 1-2 4 rpaJMeHT MOTEHIHAJIa JOCTUTaeT OTPOMHBIX BEJIWYHUH, MPUYEM
BEJIWYHHA IT0JISI MOXKET MEHSTH M CBOM 3HAK, JocTuras 3HaueHud ot -2000 go +1800
B/m.

buonornueckoe AeWCTBHME DIIEKTPUUECKOTO MO  atMoc(epbl  H3y4eHO
HEJI0CTaTOYHO. VIMEIOTCSl CBEIEHHsI O €0 BIUSHUW HAa MUHEPAIbHBII OOMEH MEXIY
MOYBOM ® PACTCHUSIMH. YCTAaHOBJIICHO, 4YTO aTMOC(EpHOE IIICKTPUUECTBO
BO3JIEHCTBYET HA OPraHU3M M Y4aCTBYET B Pa3BUTUU METEOTPOINHBIX pPEaKUUid MpU
PE3KOM U3MEHEHUHU MOoro/bl. BKiaj B 3JIEKTPUUYECKOE COCTOSIHUE aTMOC(epbl BHOCUT
PaAMOAKTUBHOCTD BO3YIIHOM CPEJIbI.

Paouoaxmuenocmv 6030ywHoll  cpedvi 00yCIOBIEHa TPUCYTCTBUEM B HEH
PAAMOAKTUBHBIX  Ta30B M  BEIIECTB  €CTECTBEHHOTO M  UCKYCCTBEHHOI'O
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npoucxoxaeHus. EcTecTBeHHBIH paguOaKTUBHBIM (OH co3maeTcss 3a  CcyeT
KOCMUYECKOT0 M3JIYYCHHS U U3JIYYEHHUI OT €CTECTBEHHBIX PAJIMOAKTHUBHBIX BELIECTB,
HaxXoJAIIMXCs B MOYBe, BoAe U arMocdepe. brarogaps mocTossHHOMY KpPyroBOpOTY
BEILIECTB B IMPUPOJIE YEJIOBEK BMECTE C MHUILIEH, BOJOM M BO3IYXOM IOJydaeT BCE
€CTECTBEHHBIE PaJMOAKTHUBHBIE 3JIEMEHThl. TKaHM OpraHU3Ma COJEepKaT HUYTOMXKHO
MaJjible KOJMYECTBA ITUX JIEMEHTOB.

PanuoakTuBHbBIE Tra3bl (paoOH, aKTUHOH, TOPOH) SIBJISIIOTCS MPOIYyKTaMU pacraja
€CTECTBEHHBIX  PaJMOAKTUBHBIX  JJIEMEHTOB (paausi, aKTUHUS U  TOpUS),
COJIeprKalINXCs B 3eMHBIX NMOpoAax. B aTMocdepHoM BO3ayXe €CTh TaKKe HUUTOKHOE
KOJIMYECTBO PACCESHHBIX €CTECTBEHHBIX PaJMOAKTUBHBIX BEUIECTB (ypaH, pajui,
Kanii-40), MocTynammmux B BO3AyX C KOHBEKIIMOHHBIMU MOTOKaMU B PE3yibTaTe
BBIBETPUBAHUSI TOPHBIX ITOPO/I.

buosoruyeckue paxkTopbl BO3AYIIHON Cpeabl

buonornyeckue o0bEKThI, HAXOASIIMECS B BO3/yXE BO B3BEILIECHHOM COCTOSIHUU,
00BbEIMHSIOTCS OOIIMM TOHSATHEM "a’3poruiaHKTOH". B ero cocraB BXoasT OakTepuu,
BUPYCHI, CTIOPHI MJIECHEBBIX IPUOOB, IPOKIKEBbIE TPUOBI, IUCTHI MPOCTEUILINX, CITOPHI
MXOB U Jp. ATMOc(epHbIi BO3AyX HE SBISETCS CPEAOM pa3sMHOXKEHUS IS
MUKPOOPTaHU3MOB - OH SBJsieTca cpeforl ux oOurtanus. [loaTomMy OOBIYHO HE
BBIICJISIIOT CHEIU(UYECKYI0 JIJIST BO3MYIIHOW cpenbl Mukpodiopy. OHa BHOCHUTCS B
HEero wu3BHE. ATMOC(HEpHBIN BO3MyX HE SBISICTCS OJIATOMPUSTHOW CpEo st
KU3HENEATEIbHOCT MUKPOOPTaHU3MOB, U TIO3TOMY, MOIAB B HEE, OHU CPABHUTEIHHO
OBICTPO MOTHOAIOT BCJIECACTBUE BHICHIXaHUS, OTCYTCTBUS MHUTATEILHOIO MaTrepuaia u
OaKTEPUITMIHOTO eHCTBUS YIbTpaduoseToBoro uznydenus ColHIa.

OCHOBHBIM HCTOYHHUKOM 3arpsi3HEHUS BO3AYIIHOW CpPEIbl HACEJIEHHBIX MECT
MUKPOOpPraHU3MaMU SIBJISIETCS To4Ba. B 1 r. mOYBKI copepKaTcs COTHU U MUJUTMOHBI
MUKPOOHBIX TeJl. B caMOM TMOBEPXHOCTHOM €€ CJIO€ TOJIIMHON B HECKOIBKO MM.
COJICP’KUTCSI MEHBIIIEE KOJIMYECTBO MHUKPOOOB, Ye€M B CJIO€, CICAYIOIIUM 3a HUM,
BCJIEACTBUE OAaKTEPULIMIHOTO JEUCTBUS COJHEYHOrO CBETa. B CyXylo U BeTpeHyro
MOT0JTy KOJIMYECTBO MUKPOOPTaHU3MOB B aTMOC(EPHOM BO3/TyX€E YBEIMUUBAETCS; OHO
YMEHBIIIAETCS C BBICOTOM M 1O Mepe yAaleHuss B Mope. bakrepuanbHas
3arps3HEHHOCTh aTMOC(Ephl TAKXKE CBSI3aHa C MOMaJaHUEM B HETO KaresleK BOJbl WIIN
MEJKUX OpbB3r, coaepxkamux Oakrepuu. [logoOHOe 3arps3HEHHE BO3MOXKHO,
HaIrpuMep, BO BpeMs BOJTHEHUS BOJIOEMOB, OJJHAKO YAEIbHBIN BEC €r0 HEBEIIUK.

[TonoxxutenpbHOE BIUSHHE HA COCTOSHHE aTMOC(epbl OKa3bIBAlOT 3eJICHBbIE
HACAXKJICHUS, CIyXallde XOpOoIuM  (PUIbTpOM i1  MHKPOOPTaHW3MOB U
BhIZIETsOME (UTOHLUBI. M3BECTHO, 4TO B Taire OTKpBITHIE Yamiku lletpu ¢
MATATEILHOW CPEION OCTAOTCS CTEPUIIbHBIMU B TEUCHHE HEJEHU, a B 30HE KPYITHBIX
3eJIeHbIX MaccuBOB 3ajaepxkuBaerca oT 50 1mo 90% mbpuM, Kak MpaBuilo,
00CeMEHEHHOW MUKPOOPTaHU3MaMHU.

B kpynmHBIX HaCeCHHBIX MyHKTax OaKTepualbHOE 3arps3HEHHE BO3ayXa, Kak
IIPaBUJIO, BBIIIC, YeM B MPHUTOPOJaX. ITO OOBICHACTCS TEM, YTO MPOIECC OCEAaHUs

aap030nel71 B YCJIOBUAX MHTCHCHUBHOI'O YJIMYHOT'O JABMXXCHUA MPOUCXOAUT MCIAJICHHCC,
6



YyeM B MaJONOABXKHOM Bo3ayxe. Kpome Toro, B ropome 3ddekTuBHOCTH
yibTpaduonaeToBol paguanuu BooOIle ciadbee (3a cCUeT MOHUKEHUS MPO3PAYHOCTH
atMocdepbl). UTo Kacaercs 3€leHBbIX HACAXKACHUH, KOTOPHIM MNPUHAIJIEKHUT
NbLUIC3aICPKUBAIONIAST  POJb, TO OHM paclOpelesieHbl B Tropojax KpaiHe
HepaBHOMEpHO. 13 atMocdepHoro Bo3ayxa Hajg MOCKBOM y/1aoch BBIACIUTL B 3—4
paza 60JIbllIe MUKPOOPTaHU3MOB, Y€M Ha TOM K€ BBICOTE, HO B 5—7 KM OT ropo/ia.
bakrepun, copepxamecss B atrmocdepe, SBIAIOTCS canpoduTamMu, KOTOPbIE
OTJIMYAIOTCSI OOJIBIIEH YCTOMYMBOCTBIO B OKpPY)KAIOIIEH Cpele, YeM IMaTOreHHbIE
MUKpOOBI. JIWlib B OYeHb HEONArONPHUSATHBIX YCIOBUSAX, B MECTaXx MAaCCOBBIX
CKOIUIEHMM JroAedl (Ha yauue, CTaJAMOHE) BO3MOXKHO TMONAJaHWEe B BO3AYX
MATOTEHHBIX MHUKPOOPTaHW3MOB W BHUPYCOB, 4Yalle TpUNNA, W MUKOOAKTepuit
TyOepkyne3a. OJIHaKO OIMAaCHOCTb 3apak€HUs B 3TUX CIIydasX HEBEJIHMKa B CHILY
MHTEHCUBHOIO pa30aBiieHHs MUKPOOPTaHU3MOB BO3YIIHBIMH MacCaMH.

B Bo3ayxe 3akphITBIX TIOMEIIEHHMH, TIJ€ BO3IyXOOOMEH HEJOCTATOYeH U
OTCYTCTBYET 00€3BpEKMBAIOLIEE JACUCTBUE YIbTPAPUOJIETOBBIX Jy4uel, MUKpodIopa,
BbIACNIsIEMasl U3 JbIXaTeJIbHbIX MYyTEW 4YelloBeKa, MOCTENeHHO HakaruBaetcs. [lpu
3TOM Haubojee YacTo BCTPEYAIOTCS OTHAEJbHBIE TMPEICTABUTENIM KOKKOBOM
MUKpPO(DIOpbl — CTa(QUIOKOKKH, T€MOJUTUYECKHE M 3€JICHAIINE CTPENTOKOKKH,
KOTOpbIE SIBJIAIOTCS TOCTOSHHBIMU OOMTATENSIMU BEPXHHUX JbIXaTEIbHBIX IyTEH
yeyoBeka. MX TPUHATO CUUTATh CAHUMAPHO-NOKA3AMENbHLIMU —OP2AHUSMAMU.
YBenuueHue CcoAepKaHusg H3THUX MHUKPOOPTAaHM3MOB YKa3bplBa€T Ha YXYJLICHUE
TUTHEHUYECKUMX CBOMCTB  BO3AYLIHOM Cpeipl W IO3BOJSET  MPEIIIOJIONKUTH
OPUCYTCTBHE B BO3AyX€ MAaTOreHHOH MUKpOQuopbl. CaHHUTapHO-TIOKa3aTEJIbHbIE
MUKPOOPTraHU3Mbl HCIOJIB3YIOTCSI TaKXKe I OLEHKU 3PPEKTUBHOCTH OOpPHOBI C
OakTepralbHBIM 00CEMEHEHUEM BO3/TyXa.

YcTaHOBIIEHO, UTO CYLIECTBYIOT JBa MyTH Nepenadd MH(GEKIUHU Yepe3 BO3AyX:
BO3JIyIIIHO-KANEJIbHBIA W BO3IYIIHO-TIbUIEBOW. [lpu 6030ywino-kanenvnom 1yt
nepeavn 3apakeHUue MPOMCXOIUT B pe3yJIbTaTe BJAbIXaHUS MENbUAWIIMX Kamlelek
CIIIOHBI, MOKPOTHI, CIIM3H, BBIACISEMBIX OOJBHBIM HIIM HOCUTEIIEM MHKPOOOB BO
BpeMsl Kallllsi, YMXaHbsl U JaXKe pa3roBopa. M3BeCTHO, UTO Menbyalllive KamnelbKu
MOTYT pa3OpbI3ruBaThbcsl Ha paccrosstHue ot 1 nmo 1,5 M, mepeMemasch Janblie C
BO3JIYIIHBIMA TEUEHUSAMH HA HECKOJbKO METPOB, COXPAHASACh BO B3BELIEHHOM
cocrostHuu 10 1 4. Ilpu 8o30ywmno-nwvinesom nymu nepenadn MHGEKIUN 3apakeHUE
MPOUCXOJUT Yepe3 B3BCIICHHYI0O B BO3[yX€ IIblIb, COJIEPKAIIYI0 MaTOTCHHbIE
MUKpPOOPraHU3MbI, BHUPYJIEHTHOCTb KOTOPBIX OcCla0ieHa 3a CuYeT BBICHIXaHUS
WH(UIIMPOBAHHBIX KareyieK BblAeleHuid 00JbHOTO. [IbUIeBble YacTHUIbI C OCEBUIMMU
HAa HHUX MHKpOOaMH MOTYT JAep>KaTbCid B BHUAE OaKTEPUAIBHOIO a’po30is OT
HECKOJBKUX MUHYT 110 2—4 4. Mexly coep’aHueM B BO3/IyXe MOMEIIEHUN MbUTH U
KOJIMYECTBOM MHKPOOOB CYILIECTBYET IMpsiMas 3aBUCUMOCTB: YeM OOJIbIIE MbUIU, TEM
obunsHee Mmukpoduiopa. [loaTomy Ooprba ¢ MBUIBIO B 3aKPBITHIX MMOMEMIEHUSIX
OJTHOBPEMEHHO SIBJIIETCS U O0pb00il ¢ GaKTepHaTbHBIM 3arpsi3HEHUEM BO3yXa.

OTtaenbHbBIE MUKPOOPTAHU3MBI, MOCTYMAIOIIUE C BO3AYXOM B JbIXaTEIbHBIC ITy-
TH, 00JAJAI0T CIOCOOHOCTBIO CeHcubunusuposams opeanuzm 4eiaoBeka. Ilpu 3Tom



HAJIO YYUTHIBATh, YTO JAKE€ IMOTUOIINE MUKPOOPTAHU3MBI MOTYT TPEACTABIATh OIac-
HOCTB JIJIs YeJIOBEKa KaK aJljIepreH.

B mocnenHue ronmel K OmacHeIM (hakTopaM OTHOCAT IIJIECHEBBIE T'PUOBI,
IpoxoKernonooHbie rpuosl poaa kanauaa (Candida), kotopeie, 3aHUMast 0c000€ MECTO
B OHMOLIEHO3aX BO3IYIIHON Cpeabl CIyXKEeOHBIX W KWIBIX MOMELICHUN, SBISIOTCS
ATHOJIOTUYECKUM (AaKTOPOM Pa3BUTHUS AJUIEPTUUECKUX 3a00JI€BaHUA M MHUKO30B, B
TOM uYucie OpOHXOJETOYHBIX. . YCTaHOBIEHO, YTO TMpelaeibHas KOHIICHTPAIUs
PONOKETIONO0HBIX rpHbOB B KommdectBe 500-600 kneTok B 1 M° B Bo3ayxe pabodero
MIOMEIICHUS SBJISICTCS TAPAHTUEH OTCYTCTBHS y pab0UnX ajlIepru4eCKUX PEaKIIHid.

YpoBeHb OaKkTepHAIILHOTO 3arps3HEHHUS BO3AyXa B IMOMEIIEHUSX 3aBUCUT OT
BO3[yX0O00OMEHa, CAHMTAPHOTO COCTOSIHHS, IUIAHWPOBKHU MOMelIeHud. Bo3myiHbie
TOKH B TIOMEIICHHH SIBISIOTCS CYIIECTBEHHBIM (AKTOPOM, BIUSIONIMM Ha
pacrnpocTpaHeHHE B BO31yXe MUKPOOPTaHU3MOB. [ OpH30HTaIbHBIE M KOHBEKIIMOHHBIE
TOKH BO3JlyXa CIIOCOOCTBYIOT PacIpOCTpaHEHHIO MUKPOOOB B Mpejesax MOMEIICHUs
WIN 3TaXka MPU HAIMYMK 00ILero Kopuaopa. BepTukanabHble BO3AYIIHbIE TOKA MOTYT
CIOCOOCTBOBAThH PACHPOCTPAHEHUIO HHPEKIIMOHHBIX 3a00JIeBaHUI HA BEPXHHUE ATAXKH.
[TosTOMYy B MHOTO3Ta)KHBIX OOJIbHUIIAX MajaThl sl WH(QEKIMOHHBIX OOJIBHBIX WIIH
MHUKPOOHOIOTHYECKHE Ta00paTOPUH CIIEAYET pacroiaraTb Ha BEpXHHUX dTaXKax.

CanumapHo-mukpobuoocuyeckoe cocmosanue 6030yxa MOMEIICHUN OIIEHUBAIOT
0 CJIEYIOLINM MTOKA3aTeIIsIM:

1. Mukpobnoe uucno - KOMUYECTBO MUKPOOPTaHU3MOB, OOHAPYKEHHBIX B 1
M° BO3IyXa.

2. Hanuuue canumapno-noxazamenvHuix bakmeputi - TpeICTaBUTENEH
MUKPODIOPHI JBIXaTeTbHBIX nyTei (reMOJUTHIeCKHE CTPENTOKOKKH,
30JIOTUCTBIN CTAPUIOKOKK).

Jlist onpezneneHus: MUKPOOHOTO 4YHCIa BO3AyXa B TMOMEHICHUSX HPUMEHSIOT
CJIEYIOLIIE METOIBL:

1) Ceoumenmayuonnviti mMemoO - OCHOBAaH Ha NPHHIHUIE  OCAKICHHUS
(cenumenTtanuu). JBe yamiku [leTpu ¢ mUTaTENbHBIM arapoM OCTaBJISIOT OTKPBITHIMU
B Teuenre 60 MuHyT, mocie 4ero mHKyoupyroor npu 37° C 1 cyrku. PesyiabraTs
OIICHUBAIOT 10 CyMMapHOMY YHCITy KOJIOHUH, BEIPOCHIMX B 00EUX YalIKax

2) Acnupayuonmnsiti memoo - Oojiee TouHbIA. [loceB NPOM3BOAUTCSA aB-
TOMATUYECKH C TMOMOIIBIO CIEHUATbHBIX amnmapaToB. [IpumepoM MOXKET CIyX UTh
anmnapat KporoBa. OH yCTpoeH TakuM 00pa3oM, 4TO BO3AYX C 3alaHHOI CKOPOCTBHIO
MPOCachIBaeTCA 4Yepe3 IIeNb IUIACTUHBI, KOTOpas mpu 3ToM Bpamiaetrcs. l[lof
IJIacTUHOM Haxoxaurcss vamka Iletpu. Ilpm 3TOM nOpOMCXOAWT paBHOMEPHOE
pacnpeneneHne MUKPOOPTaHU3MOB IO MUTATEIbHOW cpene. PacyeT mpousBomaT mo
CHelnuanbHoi Gopmyre.

HopmaTtuBoB comepkaHusi MUKPOOPTAaHW3MOB B BO3JyXE KWJIBIX TOMEIICHUN
Her. HopMmartuBbl OakTepuaibHOM UYUCTOTHI MPOU3BOACTBEHHBIX IMOMEIIEHUHN
(6onpHUIL, anTeK) pa3paboTaHbl B 3aBUCUMOCTH OT UX (DYHKIIMOHAJILHOT'O HA3HAYCHUS
C YYETOM MHTEHCHUBHOCTU OAKTEpHAIbHON 0OCEMEHEHHOCTH U PUCKA BO3HUKHOBEHUS
BHYTPHUOOJIbHUYHBIX UH(EKIUH. (Tab]l)
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OnepanoHHkIE,
1o He Ooiree HE ITOJDKHO HE TOJDKHO
POJIHUIILHBIC 3aJIbl,
paboter | 200 OBITH OBITH
acenThuyeckue OOKCHI IId
Q rEMaTOJIOTUYECKUX,
e 0KOTOBBIX MalAEHTOB,
é najaaTbl IIST
= HEOHOIIEHHBIX JIeTeH, B
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g acenTUYECKHil OJIOK aITek, BOeMs He Ootee HE JTOJDKHO HE JOJDKHO
S CTEepUIIM3alMOHHAS E6OTI>I 200 OBITh OBITE
®) (ducTas MOJIOBUHA), OOKCHI P
0aKTEePUOIIOTHIECKUX
naboparopuit
Hponenyprere, 710 He Gonee | He JOIKHO HE J0JKHO
TICPCBA30MHBIC, paboter | 500 OBITH OBITh
peaoIepalioOHHbIC,
MmajaaThl 51 3aJIbl
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KINHUYECKUX
naboparopuid,
MpeHa3HAYCHHBIC TS
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HCCIEeNOBaHUN
S o [Tamatel  XUpypruvecKkux
2 E a OTJICJICHMH, Kopuzopsl, | o He Ooiiee HE JOJDKHO HE TOJDKHO
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POIVITBHBIM 3ajam,
CMOTpPOBBIE, OOKCHI H
nanatel  MHQEKIHOHHBIX | Bo
OTJICJICHUH, BpeMs 100 2
OpPJIMHATOPCKHUE, paboTsl
MaTepuaibHble, KJIaJOBBIC
YUCTOTO Oelbs

HE JI0JIKHO
OBITH

Kopunopsl u nomemnieHus
aJIMUHUCTPATUBHBIX
3JIaHUH, JIECTHUYHbIC
MapIm ne4eOHo- Bo
JNIMAarHOCTAYECKUX He Ooee
BpeMs
KOPITyCOB, CaHUTapHBIC 1500
paboThI
KOMHATHI, TyaJIeTHl,
KOMHATBl JIJIi  TPS3HOTO
Oenmbss U BPEMEHHOIO
XpaHEHUs! OTXOJ0B

mo 100 He Oouee 20

['psizubie (1)

* CanlluH 2.1.3.1375-03;
** KOE — xomonumeoOpasyromue eauHUIlBl, T. €. 0akTepuu, oOpasyronme Ha
IIJIOTHOW MUTATEIBbHOM CPEAE KOJIOHUH;

OmuuM U3 3(PQEKTUBHBIX METOJOB 00€33apakMBaHUsA BO3AyXa SBISETCA
UCIOJIb30BaHUE OAKTEPULMIHOTO JEHCTBUS YIbTPA(UOIETOBBIX JIydyed C JUIMHOM
BOJIHBI 254-257 HM.

M CTOYHMKH XMMHYECKOI0 3arpsi3HeHUsl aTMOC(EpHOro Bo3ayxa

YpoBeHb 3740pOBbsl YENOBEKA B 3HAYUTENIBHOW CTENEHU 3aBUCUT OT KayecTBa
cpensl obutanus. Ilo oneHkaM MHOTHX aBTOPOB, (PAKTOPBI OKPYKAIOIIEH Cpeabl
(3arpsizHeHue) Ha 18—20 % ompenensitoT COCTOSTHUE 3/0POBbS M HAXOJATCS Ha
BTOPOM MecTe Tociie 00pasa KU3HH.

3arpsi3HeHUEe — 3TO IMPUBHECEHHUE B Cpelly WM BO3HUKHOBEHHE B HEW HOBBIX,
OOBIYHO HE XapaKTEePHBIX ISl Hee (PU3NUECKHUX, XUMUIECKUX, HH(OOPMAITMOHHBIX WITH
OMOJOTUYECKUX  areHTOB, WJIM TPEBBINICHUE B  pPacCMaTPUBAEMOE  BpeMs
€CTECTBEHHOT'O CPEJHEMHOTOJIETHETO YPOBHS (B IMpeesax ero KpahHux KoseOaHuil)
KOHIICHTpAIlMU TEPEUYHUCICHHBIX areHTOB B Cpele, HEPeOKO TMPUBOAAIIEE K
HETaTHUBHBIM TIOCIIEACTBHUSIM.

3arpsi3HEHHE MOXKET BO3HUKAaTh B PE3yJbTaTe€ €CTECTBEHHBIX MPUYHUH
(mpupoiHOE) W TOJA BIUSHUEM JIEATEIBLHOCTH 4YellOBeKa — aHTpomnoreHHoe. [lo
3HQUUMOCMUY 3arPA3HEHHE MOXHO MOAPA3JeIUTh Ha JIOKAJIBHOE, PEerHOHATbHOE W
rnobanbHoe. [lo npupooe 3arpsi3HEHUE TOJpasnenseTcs Ha ¢Gu3udeckoe (paauoak-
TUBHOE, pPaJUallMOHHOE, CBETOBOE, TEIJIOBOE, IIYMOBOE, JJIEKTPOMArHUTHOE),
XUMHUYECKOE U OMOJIOTHYECKOE.

K npupoonvim ucmounukam 0THOCATCS: U3BEPIKEHUS BYJIKAHOB, IBUILHBIE OypH,
JIECHBIE TOXAapbl, MbLJIb KOCMUYECKOTO MPOUCXOXKICHHS, YACTUIIBI MOPCKOW COJIH,
MPOJYKTHl PACTUTEITHHOTO, >XKMBOTHOTO U MHKPOOHOJIOTHYECKOTO MPOUCXOKICHUSI.
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YpoBeHb TaKOTO 3arpsi3HEHHS] PacCMaTPHUBACTCS B KadecTBe (HOHOBOTO, KOTOPBIN
MaJjio U3MEHSETCS BO BPEMEHHU.
AHmponozenHbiMU UCMOYHUKAMY 3aTPSI3HEHUS aTMOC(HEPHI SABIISIFOTCS:
— C)KHUTaHUE TOPIOYUX UCKOMAEMBIX;
— paboTa TerIOBBIX ANEKTPOCTAHINA;
— BBIXJIOIIBI COBPEMEHHBIX TYPOOPEAKTUBHBIX JIBUTATEIICH;
— TPOU3BOJICTBEHHAS IEATEIbHOCTD;
— 3arpsA3HEHUE B3BEIICHHBIMU YacTULaMH (MpU U3MENbYEHUU, (PacoBke U
3arpy3Ke, OT KOTEJNbHBIX, AIEKTPOCTAHIIUM, IAXTHBIX CTBOJIOB, KApPhEPOB,
IIPU C)KUTAHUU MYyCOpa);
— Ta30BbIC BEIOPOCHI MIPEANPUSITHIA;
3HAYMMOCTh TE€X WM WHBIX HCTOYHHMKOB 3arpsi3HCHHS BO3[yXa Ha Pa3HBIX
TEPPUTOPUSIX PA3IUYHA, B 3aBUCUMOCTH OT YPOBHSI Hay4HO-TEXHHUYECKOTO Mporpecca,
OT Pa3HOOOpa3HBIX MPUPOJHO-KIMMATUYECKUX YCIOBUM, CTENEHU OJIaroycTpoicTBa
HACEJICHHBIX MECT U LIEJIOTO psiAa APYIHX COLUAIbHO-3KOHOMUYECKUX (HAKTOPOB.
Bmecrte ¢ Tem, 001Ie 3aKOHOMEPHOCTBHIO SIBJISETCS TO, YTO CTPEMUTEIbHBIA POCT
MHPOBOTO MPOU3BOJCTBA MPHUBENI K TaKOMY 3arpsi3HEHHIO aTMOC(EepHOTO BO3AYyXa,
KOTOpPO€ COIOCTaBUMO 110 CBOMM MaciiTabamM ¢ TeOJIOTHYECKUMU TPUPOIHBIMU
npoiieccaM. TpeBora y4eHbIX, CBS3aHHAs C HapacTaHHEM AaHTPOIOIE€HHOTO 3a-
TpsI3HEHUs, O0YCIIOBJIEHA €IIIe W TEM, YTO B MHUPE €XKETOAHO CHHTE3UPYIOTCS COTHU
HOBBIX XUMHUYECKHUX BEIECTB, MHOTHE U3 KOTOPBIX aKTUBHO BHEJPSIIOTCS B MPAKTHUKY.
Hampumep, B Bo3myxe kpymHeimmx ropogoB CIIIA obnapyxeHo 39 pazmudHbIX
BEIIECTB, HE CYIIECTBYIOMIMX B MPHUPOAHBIX yCIOBUAX. OQYEBUIHO, YTO CIUCOK HX
MMEET TEHACHIMIO K PACIIUPEHUIO.
ABTOMOOWJIBHBIN TPAaHCHOPT - BHIOPAchIBAET B BO3AYLIHBIA OacceilH Ooiee
200 XMMHUYECKMX COE€IMHEHUH, B TOM uucie — 10 3 % okucu yriaepona (CO,
yrapubiii ra3z); 0,06 % oxcuga azora (NO); 0,5 % yrnesonmoponos; 0,06% oxcuna
cepol (SO;) 1 T.4. 3a OMH TOA 3TU BBIOPOCHI OT KaXKJOTO JIETKOBOT'O aBTOMOOWJIS
cocTaBisitoT: 0koJio 800 kr okucu yriepoaa, 220 kr yriieBoaopoaoB, 40 Kr OKCHIOB
azota u T.4. Cienyer MOAYEPKHYTh, 4YTO 3arpsi3HEHHE aTMOC(PEPHOro BO3ayXa
aproTpancnioptom B CIIA, SInoHum, Opyrux pa3BUTHIX CTpaHaxX W B KPYMHBIX
ropogax Poccuiickon @exepanuu BBIIUIO HA MEPBOE MECTO CPEAM JIPYTHX
UCTOYHHUKOB 3arps3HeHHst Bo3ayxa, coctaBuB oT 70 10 90 % Bcex 3arps3HEeHHI.
ABTOMOOMJIPHOMY TPAHCTIIOPTY KaK MCTOYHHKY 3arpsi3HEHUS BO3MYITHOU CpPEIbI
MPUCYIT PSIT OTIIMYUTEITLHBIX 0COOCHHOCTEH:
—~ YHUCJACHHOCTh aBTOMOOWJIEW B KPYIHBIX ToOpojax OBICTPO YBEIWYUBACTCA,
MO3TOMY HETIPEPHIBHO PACTET U BaJOBBINA BEIOPOC BPEAHBIX BEIIECTB B aTMOCHEPY;
- B OTIMYHAE OT MPOMBINUICHHBIX TMPEANPUITHI, H30JUPOBAHHBIX OT KHIJIOH
3aCTpPOMKM CAaHUTAPHO-3AIIMTHBIMU 30HAMH, AaBTOTPAHCIOPT — JIBIDKYIIUICS
MCTOYHUK 3arpsi3HEHUS B KUJIbIX pallOHaX U MeCTaxX OT/blIXa HACEJICHNUS,
—  aBTOMOOWJIbHBIE BBIOPOCHI PACHPOCTPAHSIOTCS HA YPOBHE JbIXaHUS JIHOJEH;
paccesHHUE€ aBTOMOOWJIBHBIX BBIOPOCOB B  YCJOBHUSIX TOpPOJCKON  3acTpoilku
3aTpyAHEHO.
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Temsosnexkrpocrannun (TIL) - ABISAIOTCS OJHUM W3 TJIABHBIX MUCTOYHUKOB
3arpsi3HeHus: aTMocepHoro Bo3nyxa. Haunboisee ucronb3yemMblM TOIUIMBOM HAa HUX
CIIYUT YTOJib, IPU CKUTAHUU KOTOPOro 00pa3yeTcsi OrpOMHOE KOJMYECTBO TBEPABIX
YaCTHI[ U Ta3000pa3HbIX BEUIECTB. TBEp/ble YACTUIIBI MPECTABIEHBI CaXel, 3070 1
HECTOPEBIIMMU YacTHUKaMHu yriiga (Hemoxkor). 1'a3000pa3Hbie MPOIYKTHI CXKUTAHUS
YIJIA COAEPKAT OKUCIIBI CEPBI, OKUCIBI a30Ta, IBYOKUChH yrieponaa. Bmecrte ¢ 30501
TEIJIOBBIX DJIEKTPOCTAHIMH, paboTalIMUX Ha yrie, B arMoc(epHbIi BO3AYX
BBIOPACHIBAIOTCS MBIIIBSK, SIBIISIONMIUMCS KaHIIEPOTEHOM, HEOOJBINOE KOJIUYECTBO
ceJieHa, OKHCIIBI JKelle3a, Kanblus U Maraus. B 3ome BeiopocoB TOLI, paboTaromux Ha
yriie, TPUCYTCTBYIOT PaJNOAKTUBHBIE 3JEMEHTHI. YPOBEHb PAJUOAKTUBHOCTU ITHX
BBIOPOCOB — OKO0JIO 1% €CTEeCTBEHHOTO paan0aKTUBHOTO (POHA.

OO0bemMBbI TIOCTYIJICHUSI 30JIbI B arMoc(epHbIii Bo3mayx ¢ BbiOpocamu TOIL]
JOCTUTAIOT JECATKOB M COTEH TOHH B CyTKH. Ha MOBEpPXHOCTH 4YacTHI] CaXH
KOHJIEHCUPYETCA 3HAYUTENIbHOE KOJUYECTBO CMOJIMCTBIX BEIECTB, COAEPKALIUX
KaHIleporeHsl (Hanpumep, (0eH3(a)nupen).

I[IpoMbIlIUIeHHbIE TPEANPUATUSA — B KaueCTBE HMCTOYHUKOB 3arpsi3HCHHS at-
Moc(EepHOro BO3AyXa 3aHMMAIOT TPEThE MECTO IIOCIE€ aBTOTpaHCHOpTa U
TEIUIOAPHEPTETUYECKUX MPEANPUSATUM, HO JAIOT CaMbIil OOJBIION CIIEKTP 3arpsi3HEHUIA.

[Ipeanpuarust  4YepHOM  METAJUIyprMM  BBIOpAachIBaAlOT B arMocdepy
KENE30pYAHYI0 TblIb, CEPHUCTBIM Tra3, OKUCh YIJIepoJa, OKUCh a30Ta, (DEHOJIbI,
OKHUCIIbI METAJUIOB U psl Apyrux npumeceil. [Ipon3BoacTtBo 1 T MapTEeHOBCKOW CTaIu
COmpOBOXKIaeTCs BhIOpocoM B armocdepy 3000 — 4000 m® rasos. B BeIGpOCax
OpPEANPUSTANA I[BETHOW METAJUIypruyd COJIEPXKATCS MBIIIbSAK, CBHUHEN, MbUIb,
CEePHUCTBIN Ta3, (TOPUCTHIE COCTUHECHUSI, OKUCIBI TSDKEIBIX METAJUIOB U DSl IPYTUX
IIPUMECEH.

C BBIOpOCAMU KOKCOXMMHUYECKHX TPEINPHUSATANA B BO3AYX IMOCTYIMAOT (PeHo,
pa3JIMYHBIE YTIIEBOAOPOAbI, CEPHUCTBIA Ta3 U PAN APYIUX COEAUHEHUH. B paiioHe
KOKCOXMMHUYECKUX 3aBOJIOB CEPOBOAOPOJ OOHApYKMBAaETCi B KOHIICHTpALUSX,
npesbimarommx IIJIK Ha paccrossnum no 12 xm, cepHucteii ra3 — no0 11 kM,
oen3(a)nupen — 10 2 kM. HedrenepepabaTbiBatouiye 3aBOJbl, MPEANPUATHS
XUMHUYECKON MPOMBIIIJIEHHOCTA BBIOPACHIBAIOT B aTMocdepy OO0Jibllioe KOJIUYECTBO
Pa3HOOOpa3HBIX YIIEBOJOPOAOB — 10 50 pa3nuyHbIX COEAUHEHUH, B TOM YHCIIE:
napauHbl, ojieUHbI, allETUIIEHBI, APOMATUYECKHUE YTIEBOJAOPO/IbI, XJIOPUPOBAHHbIE
yriaeBojgopoasl u ap. (Ocoboe 3HaueHHWE HMEET BBIOPOC KaHIEPOT'CHHBIX
MOJMITUKIIMYECKUX ~apOMaTHYeCKUX yrieBojopoaoB (Oens(a)mupen u 1p.). B
BBIOpOCaX XUMUYECKHUX 3aBOJIOB OPTaHMYECKOTO CHHTE3a MOTYT COJEP>KAThCSI CaMble
pa3HOOOpa3HbIe MO0 XUMHUYECKOW TPUPOJIE TPUMECH B 3aBUCUMOCTH OT MPOdUIIs 1aH-
HOT'O IPOU3BOJICTBA.

B nocnegnue necsatuiieTus 3HaYUTEIBHOE MECTO B 3arpsi3HEHUH aTMOC(EPHOTO
BO3/lyXa CTaldd 3aHUMaThb MPEANpUATUS OMOTEXHOJIOTHH, JKCILTyaTHPYIOLIUE
YHUKaQJIbHBIE BO3MOXKHOCTH MHUKPOOPTaHM3MOB - TMPOJAYIEHTOB. BoszmymiHbie
BBIOPOCHI TAKUX MPOU3BOJCTB COACPKAT OPraHUYECKYIO IbUIb, MPEACTABICHHYIO
YKU3HECTIOCOOHBIMU MHUKPOOPTaHU3MaMHM, a TAKKE KOHEYHBIMU U MPOMEKYTOUHBIMU
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OPOAYKTaMH MHUKpPOOUOJIOTMYECKOTO CHHTe3a (B TOM 4YHCIIE€ aHTHOWOTHKH,
AMUHOKHUCIIOTHI, 0€JIOK U MHOTHE JIPYTUe MPOTYKTHI).

ABHMATPAHCHOPT - SIBJISIETCS 3HAUYMTENIbHBIM 3arpsizHuTeneM atmocdepsl. Tak,
pu B3JieTe 4-MOTOPHBIN PEAKTUBHBINA CAMOJIET BHIOPACHIBAET KOJMYECTBO TOKCUYHBIX
ra3oB, paBHOe 10 00bemy BbIxjomy 6800 aBroMoOumiei. Jlersimue Ha OOJBIION
BBICOTE CaMOJIEThl BHIOPACHIBAIOT OKUCIIBI a30Ta, BEAYIIUE K Pa3pyIICHUIO0 030HOBOTO
cinosg 3emiu. Ilpu ucCnonb30BaHWM ABUATEXHUKH YPE3BBIYAHHO BBICOK YPOBEHD
noTpebeHus: KUcIopoaa Bo3ayxa. PeakTuBHbBIN naitHep npu nepenete u3 AMEpUKHU B
EBpony 3a 8 u monera morpedisier 35 T kucinopoaa. Takoe KOJTUYECTBO MPOU3BOIAT
3a TO K€ BpeMsI IPUMEPHO 25 ThIC. TEKTapOB Jieca.

PakeTHo-KOCMMYeCKasi TeXHHMKA - B OONIEH CTPYKType HCTOYHHKOB
3arpsi3HEHUs] aTMOC(EPHOTO BO3/yXa 3aHUMaET oueHb Hebombioe Mecto (o1 0,00004
no 0,01 %), omHako OCHOBHas OIIACHOCTh HMHTEHCHUBHOIO OCBOCHMS KOCMOCa
3aKJII0YAETCS B Pa3pylIEHHM BEPXHUX CJIOEB aTMocdepbl M, Mpexie BCero —
030HOBOTO KpaHa 3eMJIH.

I'mrueHuveckoe 3HaYeHHE BPeIHbIX ra3000pa3HbIX NpuMecei

Oxcun yriaepoaa (CO, yrapHblii ra3) - NpoayKT HEMOJIHOTO CrOpaHus TOIUINBA,
nonajaronnil B aTMOchepHbId BO3AYyX C BRIOpOCAMHU MPOMBIIUICHHBIX NPEANPUSTUN
Y BBIXJIOIHBIMM Ta3aMH aBTOTpaHCHopTa. B BO3ayxe KWIbIX MOMEIMICHUN OKCHJ
YIIEpOoJa MOKET MOSBIATHCS MPU MMEYHOM OTOIUIEHHH B CIIy4ae MPEKIEBPEMEHHOTO
3aKpBITUS ABIMOBOM TPYOBI, B Ta3u(PUITMPOBAHHBIX MMOMEIICHUSX MPU HEHCIPABHBIX
ropeskax M B pe3yibTaTe yTeuku rasa u3 cetu. Okomso 0,5—1,0 % okcupa yraepoaa
COJIEP’KUT TabauHbld IbIM. B MPOM3BOACTBEHHBIX YCIOBUAX OKCHJ YIIEpoaa MOXKET
0o0pa3oBBIBATbCS W HAKAIIMBAaTHCS B pabOUMX TMOMEHICHHSX B pe3yJbTaTe
TEXHOJIOTHUYeCKuX mporeccoB. [IpuHsaTto cumrath, yto 1/3 Bcero kommuectBa CO,
3arps3HSAIOIIEro atMocdepy, CBsI3aHa ¢ AeSITeIbHOCThIO YETIOBEKA.

Oxcupn yriepoja siBIsieTCS TOKCUYHBIM BellecTBOM. I[IpoHukas yepe3 nerkue B
KpOBb, OH 00pa3yeT NpOYHOE XWMHUYECKOE COEIWHEHHE C TEeMOrJIO0MHOM —
Kapbokcuzemo2nobun, OIOKUPYsS MPOLECCHl TPAHCIOPTAa KHUCIOPOJa K TKaHsIM, B
pe3yibTaTe 4Yero B OpraHrM3Me HACTyNaeT KHUCJIOPOJHOE TroJIOJaHHEe — aHOKCEMUs
OCTpPOTO WJIM XPOHUYECKOI'O XapaKTepa B 3aBUCUMOCTH OT KoHueHTpanuu CO. Yaie
BCTPEUAIOTCA XPOHMYECKHWE OTPABJICHUSA, BBbIpAXAIOIIMECS TOJOBHOM O0JbIO,
CHIKEHUEM NaMSATH, PACCTPONCTBOM CHA, IOBBILIEHHOW YTOMIIIEMOCTBIO H JIp.

Meran (CH;) -  oOpa3yercs Kak €CTECTBCHHBIM IIyTeM B pe3yJIbTare
KU3HEIEATEIIbHOCTH MUKPOOPraHW3MOB B 3aCTOMHBIX M IOYBEHHBIX BOJAX, TaK U B
pe3ysbTaTe NeATEIbHOCTH YeJIOBeKa: MpU pa3paboTKe U IKCIUTyaTallMd Ta30BBIX U
HE(TAHBIX MECTOPOXKICHUM, HCIOIB30BAaHUM MPUPOJHOTO rasza, CKUraHuu yris. B
NoCJIeTHHE KOJbI KOJIMYECTBO MeTaHa B aTMocdepe yBenuuuBaeTcs Ha 1 % B roz.

JMuokcux cepbl (SO, cepHHCTBIE Tra3) — OTHOCUTCS K MPHUOPHTETHBIM
3arpsi3HsomUM  BenlecTBaM. [loctynmaer B arMmocdepy MpU CKUTaHUM TOILIMBA,
ooraToro cepoi, HampuMmep KaMEHHOTO YIJISI M CEPHUCTBIX COPTOB HEPTH Ha
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TEIJIOBBIX AJIEKTPOCTAHIUAX, HedTernepepadaThIBAIOMIUX 3aBOJIaX, B KOTEIBHBIX U
JIPYTUX MPOMBIIIJIEHHBIX TPEANPUATUSIX.

CepHucThlii Ta3 o0nazaer pe3KUM 3alaxoM W OKa3bIBaeT paslpaxaroliee
JNEUCTBUE Ha CJIU3UCThIE OOOJIOYKM IJIa3 M BEPXHUX JAbIXaTeNbHBIX myTeu. [lpum
XPOHUYECKOM OTpaBiICHUM HAOIIOJAIOTCS KOHBIOHKTUBUTHI, OPOHXUTHI U TPOYHUE
NOpa)KEeHUs. ITOT ra3 OKa3blBAET BPEIHOE BIUSHUE HA PACTUTEIBLHOCTh, 0COOEHHO Ha
XBOMHBIEC MOPOJIbI IEPEBHEB, a TAKXKE HA METAJUIMUECKHE MOBEPXHOCTH, BBI3bIBAS UX
KOPPO3HIO, TaK KaK JUOKCHUJ CEPhl OKUCTSETCS B TPUOKCH] CEPHI, KOTOPBIA C BIaroi
BO3MlyXa 00pa3yeT a’po30Jib CEPHON KHCIOTBI, BXOMISIIMA B COCTaB KHUCIOTHBIX
TOXKIEH.

Oxcuabl azora (NO, NO,, N,;O) - coxmepxarcs B BBIXJIONHBIX Ta3ax
ABTOTPAHCIIOPTA M B BBHIOpOCAX MPOMBIINUICHHBIX MPEANPUITUHN, TPOU3BOIAIINX
a30THYIO KHUCJIOTY, a30THBIE YyI0OpeHuUs, B3phIBUATHIC BemiecTBa u ap. HaumbOoree
BpeHBIM BemiecTBOM siBisieTcss  guokcua  azota (NO,), xotopeiii  obnamaer
pazzipaxarouum JeMCTBUEM Ha CIM3HUCTbIE 000JIOYKH BEPXHUX JbIXaTEIbHBIX MTyTEH.
[lonagass B opraHuM3M 4elOBEKa, OH B3aWMOJECHCTBYET C T€MOIJIOOMHOM KpOBH,
BbI3bIBasi 00pa30BaHUE MemeemMo2100uHa N TUTIOKCUYECKUEe paccTporcTBa. Jlnurens-
HOC BJBIXaHUE MaJbIX KOHIIEHTPAIlMi OKCHIOB a30Ta BBI3BIBACT TIOSIBICHHC
OpOHXHUTOB, AaHEMUIO, YXY/IIIEHUE TCUCHUS CEPACUHBIX 3a00JIEBaHUIA.

Paznoxxenne muokcuaa aszota B aTMOC(EpPHOM BO3AyXe IO BIUSHUEM
yIbTPa(HOIETOBBIX JIydel Ha OKCHJ a30Ta M aTOMapHBIM KUCJIOPOJ MPUBOIUT K
0o0pa3oBaHWi0 CBOOOAHBIX paguKkamoB o30Ha. OKCHUIBI a30Ta € YTIEBOAOPOJbBI
COCIMHSIIOTCS C KHUCIOPOJAOM M 00pa3yloT OKCHUAAHTHI, CPEAU KOTOPBIX HMEIOTCS
OYEHb TOKCHYHBIE BEIIECTBA, YUYACTBYIOIHE B 00pa3oBaHUU (HOTOXUMUUYECKOTO CMOTa
BMECTE C OKCHUJIaMH a30Ta.

KaHneporennbie yrjieBoaopoAbl — OTO TMOJHUIMKINYECCKHE apOMATHUYCCKUE
VIJIEBOJIOPO/BI, CaMbIM CHJIBHBIM M3 KOTOPBIX sBisieTcss 3-4-OeH3(a)nupeH,
NOCTyMawIIKe B arMocepy € BBIXJOMHBIMU Ta3aMu JABUTATelied BHYTPEHHETO
cropanusi, BBIOpocamMu NpeAnpusITHii HeTe- 1 KOKCOXUMHYECKOW MPOMBIIIIEHHOCTH
U JpYrux MNpeanpusTHH, UCHOJB3YIOIMIMX B KAaYeCTBE TOIUIMBA HE(MTh U KaMEHHbIN
yroJib. 3-4-0eH3(a)TUpeH COIEPIKUTCS TAKKE B TAOAYHOM JIbIME.

JlaBHO ycTaHOBJIEHA 3aBUCUMOCTb MEXIY YPOBHEM 3arps3HEHUs] aTMOCPEPHOTO
BO3J/lyXa KaHIEpPOr€HaMU M 4YacTOTOW BO3HUKHOBEHHUS ClydaeB 3a00J€BaHUU paKkoM
JIETKOTO.

IIpouue BpeaHbie mpuMecu. TBep/bie BEIIECTBA, B3BEIIEHHBIE B aTMOC()EepHOM
BO3MIyX€, MPEICTABIIOT COOOW TMBUTh E€CTECTBEHHOTO W WCKYCCTBEHHOTO TIPO-
UCXOXJeHus. Pa3nmmuaror creayroniue BUIbI €CTECTBEHHOW MBUIM: KOCMHYECKas,
BYJIKAHWYECKAs, MOPCKasi, JICCHBIX TOKApOB W Ha3eMHas, WMEIOIIas HauOoJIbIee
rUTHeHnYeckoe 3HaueHrne. OHa COCTOWT W3 MOYBEHHOW MBUIA U MBUIN PACTUTEIHHOM.
[louBeHHast TbBUIb HACENEHHBIX MECT, PACIHOJOXXEHHBIX B MYCTBIHHBIX U MOIY-
MYCTBIHHBIX MECTHOCTSX, Ha 70—80 % coCcTOMT M3 MHHEPAIBHBIX COEAUHEHUN C
BBICOKUM  COJIEpP’)KaHUEM  CBOOOJHOM  JBYOKHMCHM  KpPEMHHS, HO  OIACHOCTh
BO3HMKHOBEHUS CUJIMKO3a OT HEE HEBEIHKA.
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K pacturenbHON NBUIM OTHOCATCS MBLIBIA LBETYIIMX PACTEHUH, CIIOPHI TPHOOB
1 OaKTepUid.

[Ip1Ib MCKYCCTBEHHOI'O IMPOMCXOKICHUS MOCTYNAeT B BO3AYX NIPHU COKUTAHUHU
TBEpJOro TorvBa (YIriisi) B BUJE 30JIbl, HEJOKOTa U Caxu. 30J1a MPEACTaBIsIET cOO0H
HETOPIOYME NMPUMECU K YIUIIO, HEIOXKOT — HECTOPEBIIME YACTUIBI YIJIS, Caka —
MPOJIYKT HEMOJHOTO CrOPAaHUs YIJIs, ABJISIONIUICS HanboJiee NaTOreHHbBIM KOMITOHEH-
TOM, TaK KaK COACPKUT KaHIIEPOTCHHbIC BerlecTBa (OeH3(a)MUPEeH, METHIIXOJIAHTPEH,
aHTpalgeH).

[Teu1e MOXET OKa3bIBaTh HA YEJOBEKAa KOCBEHHOE U MPSAMOE HEOIaromnpusiTHOE
Bo3/eiicTBre. KocBeHHOE BIMSHUE MbUIM OTMEYaeTcsl B aTMoc(epe U 3aKiIouaeTcs B
YMEHbBILIEHUH WHTEHCUBHOCTU COJIHEYHOM paaualid, COJEHCTBUU 00pa30BaHUIO
00JaYHOCTH U TYMAHOB, YTO BEAET K CHIDKEHHIO €CTECTBEHHOW OCBEIICHHOCTH
NOMEIEHUI U KaK CIEACTBHE OJU30pPYKOCTH M paxuTa y JeTei, ocTeornopo3a y
B3pPOCJIBIX, CHOCOOCTBYET BKUBAHUIO MMaTOT€HHBIX MUKPOOOB B OKpYKaroLIEH cpeie.
[IpsiMoe ke pAeicTBUME MBUIM: pa3Apa’karollee, MEXaHHMYECKOe, KaHIIEPOTEHHOE,
TOKCUYECKOE, SIMHIEMHOJIOTHYecKoe, (QUOPOreHHOe, KapUeCOreHHOe, JIy4yeBOe,
JJIEPTeHHOE, 3MUAEMHOJIOTNYECKOEe — MOXET HaOMIoAaThCs B HEOIArONmpUSITHBIX
MPOU3BOICTBEHHBIX YCIOBHUSIX.

Coenunenusi xsiopa u ¢ropa (CH3Cl, HCIl, ¢peoHsl u NpOAYKTH HUX
paspyuienusi). boiblylo OmacHOCTh NPEJCTaBIsE€T AHTPONOTEHHOE 3arpsi3HEHUE
aTMoc(hepbl XUMHUUYECKUMU COEIMHEHUSIMH, COJEPKAIIUMH XJI0p win (Top, win 0ba
THX 3JEMEHTa. DTO TaK Ha3blBaeMble (PEOHBI: XJIOPPTOPIPOU3BOAHBIE METaHa,
stana u uukinodyrana (CFC1ls, CF,C1, u ap.). ®peoHsl MHUPOKO MPUMEHSIOTCS KaK
pacTBopuTeNd B OaNIOHYMKAX C a’pO30JISIMH PA3IUYHOTO HA3HAYCHMs, Kak
OXJIQXK/IAIOIINE JKUJIKOCTH B XOJIOJWIbHUKAX M KOHAUIMOHEpax. (DpeoHbl JIErko
IPOHUKAIOT B CTparocdepy, TaKk Kak SBISAIOTCA MHEPTHHIMU razamu. OgHako Ha
BeicoTax 30 — 40 kM moxa AeicTBHEM YIbTPadHUOJETOBONM YAaCTH COJTHEYHOTO
u3JIydeHus (B Auana3oHe JJuH BoJiH 180 — 225 HM) oHU paziiararoTcs ¢ BblJeJICHUEM
aKTUBHBIX aTOMOB XJIOpa. ATOMBI XJIOpa B CBOIO OY€pEeb JCHCTBYIOT KaK CHUJIbHBIC
KaTaqu3aTophl pacnaja 030Ha.

B 1987 rony B coorBerctBumM c IIporpammoii OOH 1o oxpyxaromien cpene
(FOHEII) Bctynun B geiictBue «MoOHpeanbCKUid TPOTOKON IO  BEIIECTBaM,
pa3pylIAONIMM O30HOBBIN CIION», MPEAYyCMATPUBAIOIINI MOCTENIEHHOE COKpAILEHUE
OPOM3BOACTBA U TNOTpeOJieHUs psga xjaopdropyrieponoB. B wactHOCTH, B
COOTBETCTBUHU C 3TUM NPOTOKOJIOM (PpeoH R-12 (kak Hambosiee CrocoOCTBYIONTUI
pa3pyIIeHUIO O30HOBOTO cios) U R-22, a Takxke apyrue (QpeoHsl, pa3pyliaroiiue
030HOBBIN CJIOM, TIEPECTAIN PUMEHATHCS B OBITOBOM TEXHUKE.

Bausiaue arMocgepHbIX 3arpsA3HEHU HA CAHUTAPHBIE YCJIO0BUSA JKU3ZHU H
310pOBbE HACEJICHHUS

V3mMeHeHusT XUMHUYECKOTO COCTaBa M (DU3MYECKUX CBOMCTB aTMOC(HEpPHOTO
BO3JlyXa TMPUBOJAT K pa3IUYHBIM HETaTHUBHBIM TMOCHEACTBUSM B OOBEKTax
OKpY>Karollel Cpelibl U K HAPYIIECHUIO 300POBbs JIIOAEH.
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Kucaorubie goxam. O0pasyromascs Mpu CKXUTAaHUW YIiisl U He()THU JABYOKHCH
cepbl, MOCTynas B aTMOC(EpHbIA BO3IYyX, OKHUCIAETCS KHUCIOPOJOM BO3IyXa [0
TPEXOKHUCH, KOTOpasi pearupyer ¢ BOJSHBIMU MapamMu, o0pasysi CEpHUCTYIO KHUCIIOTY,
KOTOpasi, B CBOIO OY€pe/lb, OKUCIISISICh, MPEBPAIIACTCS B CEPHYIO KHUCIOTY. OKHCIbI
a30Ta, CoJAep Kalluecss B BBIXJOMNHBIX Ta3ax aBTOTPAHCIOPTa M B BbIOpoOcax
OPEANPUATAA XUMHUYECKOW MPOMBIIUIEHHOCTH, TaKX€ pearupyroT C BOJSHBIMU
napaM U o0pasyroT a30THYIO KUcCIOTy. OOpa3zoBaBiiuecss B aTMOC(EpHOM BO3AyXe
CepHas U a30THasl KUCJIOTHI BBIMBIBAIOTCS M3 BO3AYyXa JOKIEM U CHETOM M MPUBOASAT K
3arps3HCHUI0  BCEX  OOBEKTOB  OKpyXKaromied  cpefpl.  MHOTOYMCICHHBIMU
UCCJIEIOBAHUSIMU OBLIO TTOKA3aHO, YTO COJIEPKAHUE KHUCIIOT B TAKUX OCAJKaX B COTHU
U THICSAYU pa3 MPEBBIIIAET UX €CTECTBEHHbIE MPUPOAHbIE KOHLIEHTpauu. Jloxnesas
BOJa, oOOpasyromasics TPy KOHJEHCAIlMM BOJSHOTO Tapa, JODKHA HMMETh
HedTpanbHyto peaknuio (pH 7,0). BoOpaB ke KuCIOTB, OOpa3yromiuecs wus3
JMOKCHUJIOB CEpbl U a30Ta, JOXJb CTAaHOBUTCA 3amMeTHO kucibiM (pH 6,0—4,0). Tlo
COJIEPKAHUIO KHCIIOT COBPEMEHHbBIE JOXIAU B pAJE CIy4aeB COOTBETCTBYIOT
KHCJIOTHOCTH CyXOr'0 BUHA, a YaCTO U CTOJIOBOIO YKCYyca.

3arpsi3HeHHE KUCIOTHBIMU JOKISIMU BOJIbI BOJIOEMOB BIICUET 32 COOOM IIyOOKHe
XUMHUYECKHE U OUOJOTrMYecKrue MEepPEecTpPOMKU BOAHBIX CUCTEM. Tak, Mpu CHUKEHUU
pH BoaHbIX 00BEKTOB 10 6,0 —6,5 MOrubaT YIUTKH, MOJUTIOCKU, PaKOOOpa3HEIE,
ruOoHeT ukpa 3eMHOBOAHBIX. [Ipu pH 5,0 — 6,0 ruGHyT curoBbie pwIOBI, (Qopeb,
Xapuyc, JOCOCh, OKYHb, IIIyKa U JAPYTHUE BUIBI PbIO, a TaKKe OTMUpPAET IUIAHKTOH U
Hacekomble. Hapsany ¢ rubenbio o3ep MpoucXoauT aerpagaius gecos. [Ipsamoil yiepo
BBIPAXKAETCA B XUMHUYECKOM OXOI€ pPACTEHUN, CHHXKEHUHU MPUPOCTa, U3MEHEHUU
COCTaBa MOJIOJIOTOBOM PACTUTENBHOCTH.

KucnoTHble 105XK11 ONACHBI M BPEAHBI JIs1 YEJIOBEKA M OKPYXKAIOLIEH Cpebl eme
Mo LEJIOMYy psAay HpuyuH. W3BECTHO, YTO PTyTh, COAEpXKAIlasici B MPUPOIHBIX
BOJOEMAaxX, MOJl BJIUSHUEM KHUCION Cpebl MOXKET TMPEBPATUTHCA B SJOBUTYIO
MOHOMETHJIOBYIO DPTyThb. Pbl0a, HakamiaumBas B CBOMX TKaHSIX 3TO TOKCHYHOE
COCMHEHUE PTYTH, MOXKET CTaThb NPUUYUHOW oTpaBieHus monei. [lpu 3abope
NUTHEBOM BOJBI C TIOBBIIMIEHHOM KHUCIOTHOCTBIO TOKCHYECKHE BELIECTBA W3
MaTepHaioB TpyO U JAPYTHX COOPYNKEHUH BOJIONPOBOJA, KOHTAKTUPYIOLIUX C TaKOH
BOJIOM, MOTYT pacTBOPSATHCA B HEW M HETraTUBHO BIIMSTH Ha 3/I0POBbE HIOJIEH.
KucnotHeie 10Xau pa3pylialoT MpeIMeTbl, KOHCTPYKUIHUU W3 MeTauia (B ropojax
KOppO3usl METaljia B ACCITKU pa3 ObICTpee MPOUCXOIUT, YEM B CEIbCKOW MECTHOCTH),
TaKK€ OHU BO3JICUCTBYIOT Ha 3/1aHUS, COOPYKEHUS, MAMSITHUKU apXUTEKTYPHI.

IHapauxkosBbiii 3¢ ¢exr. Takne raspl, Kak yriIeKUCIbIM ra3, METaH, OKCHJbI
a30Ta, 030H, ()PEOHBI, MPOMYCKasi COJHEYHBIE YUl Yepe3 aTMochepy, NPEnsITCTBYIOT
0o0paTHOMY JIJIMHHOBOJIHOBOMY TEIJIOBOMY HM3IYYEHHIO C 3€MHON MOBEPXHOCTH, UTO
OPUBOJUT K TaK HA3bIBAEMOMY «IIAPHUKOBOMY» 3(PdekTy. 3a MOocIeHEe CTOJIETHE
TeMmreparypa Ha 3emiie moBbicuiack B cpenHem Ha 0,6°C, a HamOOJbIIMNA POCT
TeMIlepaTyphbl MpPOU30IIeN 3a mnociennue 25 ner. B Hacrosimiee Bpems CKOPOCTh
pocTa TemnepaTyphl Ha 3emiie mpumepHo B 10 pa3 6ombiie, yeM 3a nepuos ¢ 1850 mo
1960 rr.
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[Ipn coBpeMEHHBIX aHTPOIOTCHHBIX HArpy3kax Kaxiasie 10 et Temmeparypa
Oyznet noseimathesa Ha 0,5 °C, 4To MOBBICUT YPOBEHb MUPOBOTO OKEaHa U3-3a TassHUS
CHETOB U JbJ0B Ha 1—1,2 M 3a kaxzaesie 10 sner. MmeroTca pacyersl O TOM, YTO
ObEM YpOBHS MHpPOBOTrO OkeaHa Ha 6 M MPUBEIET K 3aTOIJICHUIO cyliu 3eMiu. B
HAauMOOJIbIIEH CTENEeHU HTO YrpoXkaeT NpUOPEKHBIM pailoHaM H  OCTPOBHBIM
rocynapctBam (BenukoOputanus, Anonus u Ap.). [loBeimeHue cpeaHeit riodaibHOM
temneparypsl Ha 1,5—4,5 °C npuBenet kK nepepacnpeesieHU0 0CaJIKOB Ha 3eMiie,
YBEJIMYUTCSI KOJIMYECTBO OIYCTHIHCHHBIX 3€MEJlb, TaK KaK IMOYBEHHAs Biiara Oyner
UCTIAPATHCS CUITbHEE, pacTaeT BeuHas Mep3JIoTa.

O3oHoBble JbIpbl. [0 «O30HOBBIMH JBIpaMU» TOHHUMAIOT YMEHBIICHUE
KOJIMYECTBA O30HA B aTMOC(EPHOM BO3AyXe HaJ OTPAHMYCHHBIMU TEPPUTOPHSIMHU
3emu, OCHOBHasi (DYHKIIMSI KOTOPOTO COCTOMT B OXpaHE 4YelIOBeKa W MPUPOTHOMN
cpenpl  3emun OT  BO3JCUCTBUS  JKECTKOTO KOCMHYECKOTO  HM3Iy4eHUS
(KOpOTKOBOJIHOBOTO yibTpaduosnera). M3BeCTHO, YTO KaXKIbIi MOTEPSHHBIN MPOIEHT
030Ha B MacilTade miaHeThl BeI3biBaeT 150 ThIC. cayyaeB CIENOTHI M3-3a KaTApaKTHI,
Ha 2,6 % yBENMYMBAETCA KOJIMYECTBO PAKOBBIX 3a00JIEBaHUN KOXKH, MOJABIISETCS
MMMYHHAasi CHCTEMa OpraHu3Ma.

OCHOBHBIE MEXAHU3MbI Pa3pyILICHUS 030HA:

- ¢poTonu3 o30Ha ¢ oOpazoBanueMm MmouiekyssipHoro (0;) u artomaphHoro (O)
KHCIIOPO/JIa;

- COGIMHEHNE MOJIEKYJIbI O030Ha C aTOMOM KHCIIOpoja C OOpa30BaHHUEM JIBYX
MOJIEKYJT KHCIIOPO/Ia,;

- pa3pyIieHne 030Ha C YYaCTHEM XUMHUYECKHUX MPUMECEH, BBIMOTHSIIONUX POITh
KaTaJn3aTOPOB (COEIMHEHUS XJI0pa, PPEOHBI U MPOAYKTHI UX Pa3pyIICHNUs);

- pa3pyIIeHue 030Ha TP B3aUMOJACHCTBUU C adPO30JIIMH, MOCTYMAOIINMHU B
ctparocepy B pe3yiabrare BhIOpOCca Ta30B W TBUIM MPU MOITHBIX H3BEPKEHUIX
BYJIKAHOB, B pe3yJibTaTe 3arpsi3HeHUsi atMochepbl BBHIOPOCAMH MPOMBIIIICHHBIX
MPEANPUATUIA, TPAHCIIOPTA.

- AKTUBHOE y4YacTHE B pa3pyllIEHWH O30Ha MPUHUMAIOT TaKXKe 3apsKEHHbIE
YacTUI[bl — MOHBI, MMelolmecs B Tpomo- u crparocdepe. Monbl B arMmocdepe
BO3HMKAIOT TOJI BO3ACHCTBUEM BBICOKOPHEPIMUHBIX KOCMHUYECKHX WJIM COJTHEYHBIX
YaCTHII;

- K YHCIYy BELIECTB, pa3pylIaloluX O030H aTMoc(epbl, OTHOCATCS MPOIYKThI
HEIOJIHOTO CTOPAaHMsI OPTaHWYECKOTO TOIUIMBA CBEPX3BYKOBBIX CAMOJIETOB U
KOCMHYECKHUX almapaToB. 3a cueT Hux pazpymaercs a0 10 % o30HOBOro cios
aTMOCQEpHI.

Toxcnueckue Tymanbl. OHU BO3HUKAIOT IIPH BRICOKOM YPOBHE 3arpsi3HEHHOCTH
aTMoc(epbl 1 HEOJIArONMPUATHOMN VISl €€ CAMOOYHITICHUS TIOT0/1e (AaHTUITMKIIOHATbHAS
1orojia ¢ TYMaHOM M O0€3BeTpHe, a TAK)Ke TeMIlepaTypHasi HHBEPCHS).

Kak u3BeCTHO, B OOBIYHBIX YCIOBHSX TeMIIepaTypa BO3ayXa IOHIKACTCS I10
Mepe yaajieHus oT MmoBepXxHocTH 3emu. OaHAKO NMEPUOINYSCKH BO3HUKAIOT TaKUE
COCTOSIHMSI  aTMOC(EpHOTO  BO3/yXa, KOTOPBbIE HA3bIBAIOTCA TEMIIEpaTypHOMH
WHBEpcUel («IepeBepThHIBAHNEY), TIPU KOTOPOW HIDKHHE CIIOM BO3JyXa CTAHOBSTCS
OoJee XOJIOAHBIMH, YeM BepxHHUE clIon. [loaTomy 3arps3HeHHsl aTMOC(hepbl He MOTYT
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MOJTHUMATHCSI BBEPX M OCTAIOTCS B NMPU3EMHOM CJIO€ BO31yXa, IJie KOHIIEHTpAIHH
TUX 3arps3HEHUN pe3ko Bo3pacTtatoT. HauOosee BBICOKME KOHILEHTpAIUU
HAOJIOAAOTCS IPU CUIIBHBIX MOPO3ax B MEPHO] 3UMHUX MHBepcuil. OHU BO3HUKAIOT
B pe3yJbTaTe€ CHJIBHOTO OXJAXKIEHUS 3€MHOM IMOBEPXHOCTU M MPU3EMHBIX CJIOEB
BO3JlyXa.

Hepenkn u HOYHBIE WHBEPCHUU BCJICACTBUE OXJAKICHUS 3E€MIIM, YEMY
CIIOCOOCTBYET sICHOE HE0O M CyXOW BO3yX (BBICOKAas BJIAXKHOCTh U OOJAYHOCTh
MPENSTCTBYIOT WHBEPCUH). HouHbIE WHBEPCHM JOCTHTAlOT MaKCMMyma B paHHUE
yTpeHHHe Yachl. MIHBepcuu 00pa3yroTcs B JOJMHAX TOp, TaK KaK C TOp CITyCKaeTCs
XOJIOIHBIN BO3AYX U MOJATEKAET MO/ TEIJIbIH.

PaznuuaroT nBa THUMA TOKCHMYECKUX TYMaHOB: CMOT JIOC-aH/KEIECCKOTO THUIIa
(poToxmmMuUecKui TyMaH) ¥ CMOT JIOHJAOHCKOTO THIIA.

Domoxumuyeckuii myman BIepBble HaOmonancs B Jloc-AHmkenece, a Tenepb
BO3HHMKAET BO MHOTHX TOpojaX pas3IuYHBIX CTpaH. [lepBUYHON peakmuei sBIsIeTCS
pasnoKeHue AUOKCHIA a30Ta Moja aercTBueM Y D-u3IydeHus] COJHEYHON paaualiu
(¢ mmHO# BosH 400 HM) Ha okcuj a3ota U atroMapHbii kuciopon (NO, ->NO + 0).
Ota peakuus NpuBOAUT K oOpa3oBaHuio o30Ha (0+ 0,->03). [locnennuit pearupyer c
yIIEBOAOPOIAMHU u oOpa3zyet KOMILJIEKC COEIMHEHHU, Ha3BaHHBIX
gdomooxcuoanmamu (OpraHUYECKUE TEPEKUCH, CBOOOIHBIC paTUKaibl, adbICTHJbI,
KeToHbl). HakammuBasicb Tpu COOTBETCTBYIOIIEH TMorojae (sicHas, Oe3BeTpue) B
aTMOc(epHOM BO3AyX€ O30H M JApyrue (POTOOKCHIAHTHI BBI3BIBAIOT CHIIBHOE
pa3pakeHHe CIU3UCTBIX O00O0JOYeK Trja3, BEPXHUX JbIXaTelbHbIX myTed. O
KOHIIEHTpaluu (POTOOKCUIAHTOB B BO3AYXE CYJSAT MO COACpPkKaHUIO 030HAa. CUUTAIOT,
110 0,5- 0,6 MI/M® 030Ha BBI3BIBAET CHITbHBIH (HOTOXUMUIECKHIT TyMaH.

Cmoe nonoonckoeo muna HaAOMIOAAeTCS NMPU MAaCMypPHOW, TyMaHHOHM MOroje,
CHOCOOCTBYIOIIECH BO3PACTaHMIO KOHILIEHTPAIIMA CEPHUCTOrO ra3za U TpaHcpopMaliuu
ero B enle 0osee TOKCUYHBIN a3p030J1b CEPHON KUCIOTHI.

[Ipu nelicTBUM CMOTOB Ha HACENEHHWE OTMEUAETCS Pa3APaAXKEHUE CIMU3UCTBIX
obosouek ra3 (pe3b B IUIa3ax, CJIE30TEUEHUE), BEPXHUX JbIXaTCIbHBIX IyTeH
(My4yuTeNbHBIM Kalienb). Y 4YacTh MOCTPaJaBIIMX OT CMOTa JIoJed Habiomaercs
OJIBIIIIKA, 001I1ast CI1a00CTh, MHOT/AA - YyBCTBO YAYIIbs. TspKeI0 MepeHOCAT CMOT JIUIIA,
CTpajaioniye  OpOHXWMAJbHOW  acTMOH,  JEKOMIICHCHPOBAaHHBIMH  (opmamu
3a00JIeBaHUH cep/Ia, XPOHUIECKIM OPOHXUTOM U T.II.

CraTtucTUYecKHii aHalIM3 TOKa3all, 9TO B JHU CMOTA BO3pPACTaeT 00paIaeMoCTh
HACEJICHUSI 3a MEIUIIMHCKOW TOMOIIBI0, a TaKXE€ CMEPTHOCTh OT XPOHUYECKUX
3a00J€BaHU CEPICUHO-COCYAUCTON CUCTEMBI M OPTAHOB JILIXaHUS.

Bpennoe Bo3zeiicTBue aTMOc(hepHBIX 3arps3HEHUl Ha 3/I0pPOBbE JIIOJICH T10
BpEMEHU TPOsiBICHUS 3P deKTa MOKHO pa3IeUTh Ha JBE OCHOBHBIC TPYIIIIHI:

1) ocmpoe Oeticmsue - 3h(PEKT HACTYyMaeT HEMOCPECTBEHHO 3a MEPHOI0OM
BO3pACTaHUsl KOHIEHTpAIM aTMOC(HEpPHBIX 3arpsA3HEHUN 10 KPUTUYECKUX BEIMYMH.
[IposiBisieTcss TOJMBKO B OCOOBIX CHUTyauusx (Hampumep, IMpU aBapusix Ha
MPOMBIIIUICHHBIX MPEANPUITHIX WM B CIy4yae TOKCMYECKUX TYMaHOB) U SIBISIETCS
IPOBOLIUPYIOIIUM  (AKTOPOM OOOCTPEHUS] XPOHUYECKUX CEPACUYHO-COCYIUCTBIX,
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JICTOYHBIX, ajulepruueckux (OpoHXuanmbHas acTMa) 3a00JeBaHWNA W TOBBIMICHUS
o01meli 3a001eBa€MOCTH U CMEPTHOCTH OT XPOHUYCCKUX OOJIC3HEH.

2) xponuweckoe Oelicmeue - SIBISETCS PE3yJbTaTOM JUIMTCIIBHOIO BIUSHUS
aTMOC(QEPHBIX 3arps3HEHUN Majoi MHTeHCHUBHOCTH. OHO BCTpEUYaeTCs 3HAYUTEIHHO
garie, YeM OCTPOE M MOXKET OBITh Pa3/CICHO Ha JABE MOATPYIIIIHI:

- XpOHHYECKOE  CIEeNU(PUYECKOE  JIEHCTBHE -  BBI3BIBACTCS  TaKUMHU
3arpsA3HUTEIIIME BO3]1yXa, KaKk QTop, OeprILINid, COCTUHEHUSIMHA CBHHIIA, MBIIIBSKA,
30716 1 MHOTHMH Jp. Tak, 3aperucTprupOBaHbl MHOTOUYHUCIICHHBIC CIIydan (HIroopo3a
Cpenu JETCKOTO HACEICHUS, B CBSI3M C 3arpsi3HCHHEM BO3AyXa COeIWHEHUsAMH (PTopa
B pailoHax pa3MeIeHus aTIOMHUHHEBOW MPOMBINUICHHOCTH. (Oco0yi0 poJib UTPArOT
IpUMECH B aTMOC(HEPHOM BO3yXe, BBI3BIBAIOIIUE omodaienHbie nocieocmaus. K Hum
OTHOCSITCSI  BEIIECTBa, oOnagarone  KaHIIEPOTCHHBIM, AMOPHUOTPOITHBIM,
TE€pPaTOT€HHBIM, TOHAJIOTOKCUYECKIM H MYTareHHBIM JICHCTBHEM.

- XpOHHMYECKOe Hecrmenuduueckoe IeHCTBHE - BBIpAKACTCA B OCIA0JICHUU
UMMYHO3AITUTHBIX CHJI, YXYIIICHUH (U3HUECKOTO Pa3BUTHUSA ACTCH, YBEIWUCHUU
00111€¥1 3a0071€BA€EMOCTH.

HakoHel, pst BEIIECTB, COAEPIKAIIMXCS B BO3JyXe, HalpUMep 030H, 00Jajgaet
TaK Ha3bIBAEMBIM PATUOMUMETHYCCKUM JEHCTBUEM, CXOJIHBIM C JICHCTBHEM
WOHU3HPYIOIINX U3TyUCHUH.

TBepaple W JKWJAKWE YaCTHIBI, COJEp)Kalluecs B arMocepHOM BO3ayXe,
MPUBOIST K 3HAYUTEITLHOMY 3arpsi3HEHUI0O OKOHHBIX CTEKOJ, CHIKAsi OCBEIICHHOCTh
BHYTpPH IIOMEIIEHUH, a TAKXKE BIHMSIIOT HA MUKPOKIUMAT U CBETOBOM KJIMMAT TOPOJIOB.

I'mruennyeckasi XapakTepuUCTHKA BO3AYLIHOMN Cpeabl 3aKPbITHIX
noMenieHum

CoOBpEeMEHHBII 4YENOBEK MPOBOAWT B MOMEMICHHUSIX XWJIBIX U OOIIECTBEHHBIX
3IaHU{ B 3aBHCUMOCTH OT 00pa3a >KU3HH W YCIOBHH TPYIOBOU NEATEIBHOCTH OT S0
10 85 % cyrouHoro BpemeHH. [103TOMy BHYTpeHHsIs cpella MOMEIEHUH, JTaxe Mpu
OTHOCHUTEIIbHO HEBBICOKMX KOHIICHTPAIIUSX TOKCHYECKMX BEIIECTB, HeOe3pa3nnyHa
JUIS YellOB€Ka M MOXKET BJIHMATh Ha €ro CaMOYyBCTBHE, pPabOTOCIOCOOHOCTh U
3JI0pOBBE.

OCHOBHBIMU HMCTOYHMKAMHU 3arps3HEHHs] BO3AyXa 3aKPBITHIX IOMEIICHUN
SBISIIOTCS  BHEIIHWA aTMOC(EPHBIH  BO3MYyX, CTPOUTENIBbHBIC U  OTACIOYHBIC
MOJIUMEPHBIE MaTepualbl, KU3HEIEATCILHOCTh OpPTaHW3Ma CaMOTO 4YeJOBEKa U
OBITOBAS AEATEITHHOCTD.

Oxpyorcarougutl ammocepmwviii 6030yX - Ka4eCTBO BO3IYIIHON CPEAbl 3aKPHITHIX
MOMEIICHU M0 XWMHYECKOMY COCTaBY B 3HAYMTEIHHOW CTEMEHU 3aBUCHUT OT €ro
KauecTBa, TaK KaK 37aHUS MMEIOT IMOCTOSIHHBIM BO3AyXOOOMEH M HE 3aIlUIIai0T
KUTENeH OT 3arps3HEHHOTO aTtMocdepHoro Bo3ayxa. CTeneHb NPOHUKHOBEHUS
Pa3IMYHBIX XUMHUYECKHX 3arps3HUTENeil aTMochepHOro BO3AyXa B MOMEIICHUS
pasnMYHA: KOHIIGHTPAIIMM JUOKCHIA CEpbl, 030Ha M CBHUHIIA OOBIYHO HIDKE, YeM
CHApyXXH; KOHIICHTPAIlMM OKCHJIOB a30Ta, yrjiepoAa M TbUIM OJU3KH BHYTPH H
CHapYyXH;,; KOHIICHTpAIH K€ alleTajbAeTuaa, alleToHa, 0€H30J1a, STHIOBOTO CIUPTA,
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TOJIyOJIa, STHJIOEH30/a, KCWJIONA U APYTMX OPraHUYECKUX COCAMHEHUN B BO3IyXe
MOMEIIEHUM MPEBBIIIAIOT UX KOHIIEHTpaluu B atMocdepe 6osee yem B 10 pas, yTo,
BUJIUMO, CBSI3aHO C BHYTPEHHUMHU UCTOUYHHUKAMU 3arpsSI3HCHUI.

Ilonumepnvle cmpoumenvhble U OmMOeNOYHblE MAMePUAIbl - OTHU W3 CaMbIX
MOIITHBIX BHYTPEHHMX HWCTOYHUKOB 3arpsi3HEHUS BO3YIIHOW CpeIbl 3aKPBITHIX
nomMenieHnii. HomeHkiatypa moaMMepHBIX MaTepHajioB HacuuThiBaeT okoyio 100
HauMeHOBaHUM. WX UCHOIB3YIOT Uil  TOKPBITHUS TIOJIOB, OTIEIKH  CTEH,
TETJION30JIAIIMA HAPYKHBIX KPOBIM W CTEH, THIPOHW3OJSIHH, TEPMETHU3ANNH U
OOJIMIIOBKH TIaHEJIEH, N3TOTOBJICHHS] OKOHHBIX OJIOKOB M JBEPEH U T.I. Y CTaHOBIICHO,
YTO BCE TOJMMEPHBIE MaTEpPUAIbl BBIICISIOT Pa3HOOOpa3HbIE TOKCHYHBIE JIJIS
OpraHu3Ma 4eJIOBEKa BEIIeCTBA:

- MOJIMBUHWIXJIOPUIHBIE MaTepHUaNbl BBIICISIOT B BO3AYIIHYIO Cpemy
O€H30J1, TOJYOJI, ATUIOEH30J1, ITUKIOTeKCaH, KCUJI0JI, Oy THJIOBBIM CITUPT;

- JIPEBECHO-CTPYKEUHBIC TUIUTHI Ha PeHOIPOpMaNTbACTUIHON U MOUYEBUHO-
dbopmanbaeruaHo ocHoBax — (GeHoJ, hopMaIbIAETUaI U aMMHUAK;

— CTEKJIOTUTACTUKU — aIleTOH, METAaKPUJIIOBYIO KHCIIOTY, TOIYOJ, OyTaHOII,
dopmanbaerua, GpeHos, CTUPOI;

— JAKOKPACOYHBIE TOKPBITUS U KIICHCOEpIKaIue BEIIECTBA — TOJIYOII,
OyTUIMETaKpuIaT, OyTUaleTaT, KCUJI0JI, CTUPOJI, alleTOH, OyTaHOJ, STUJICHTJIUKOJIb;

- KOBpPOBBIC H3ACIHMS M3 XUMHUUYECKHUX BOJIOKOH — CTHUPOJI, H30(]eHoI,
CEepPHUCTBIN aHTUIPUIL.

MHTEHCUBHOCTD  BBIJICTICHUS JICTYYUMX BEIIECTB 3aBUCUT OT  YCJIOBHUH
AKCIUTyaTali TOJUMEPHBIX MaT€pPUAIOB — TEMIEPATYPhl, BIAXKHOCTH, KPAaTHOCTH
BO3lyXO0OMEeHa B TOMEIIEHWH, BPEMEHHU OJKCIuTyatanuu. Jlaxke B HEOOJIBIINX
KOHIICHTPAIUAX ATH XUMUYECKHE BEIIECTBA MOTYT CTaTh MPUINHON CEHCUOMIIA3AITIN
opraHu3Ma. YCTaHOBJICHO, 4YTO B TIOMEIICHMSX, HACBIIIEHHBIX MOJMMEPHBIMU
MaTepuaiamu, HaOIroaaeTcss OOJbIas MOABEPKEHHOCTh HACENCHUS ajUIePTHYeCKUM
U TPOCTYIHBIM 3a00JICBaHUSIM, THUIEPTOHHH, HEBPACTCHHH, BEreTOCOCYIUCTON
nvuctoHud. Hanbosee 4yBCTBUTENBHBIMM SIBISIOTCS OPTraHU3MBbI JeTell M OOJbHBIX
JTIOAEN.

IIpooykmol drcu3HeOessimenbHOCMuU OpP2anHU3Ma 4el08eKkd — aHTPONOTOKCUHBI.
Y CTaHOBIEHO, YTO YEJIOBEK B MPOIIECCE CBOCH KU3HEACATECIBHOCTH BBIJICISAECT OKOJIO
400 XMMHYECKUX COCAWHEHMM, MPUYEM TMATas 4YacTh M3 HUX OTHOCUTCS K YHUCIY
BBICOKOOIIACHBIX BEIIECTB (2-i KJjacc OMacHOCTH), 3TO AUMETUIIAMHUH, CEPOBOJIOPO/I,
JTMOKCHUJ] a30Ta, OKUCH ATHIIeHA, OeH30i1. K 3-My Kiaccy — MaioonacHbBIM BEIIECTBAM
— OTHOCSITCSA YKCYCHasi KUCJIOTa, (DEHOJ, METHJICTUPOJI, TOJIyOJ, METaHOJ, BUHWII-
aleTar.

bvimosvie npoyeccol - cxuranue rasa, CTUpKa, IPUTOTOBJICHUE TTUIIH, KYpEeHHE.
["a3udukaruss KBapTHp TMOBBIIIAET yYPOBEHb HMX OJaroyCTpoiCTBa, HO PE3yJIBTATHI
MHOTOYHMCJICHHBIX UCCIEAOBAHUI MOKA3aJIM, YTO OTKPHITOE CKUTAHME Ta3a yXY/IIaeT
COCTOSTHHE BO3IYIIHOW Cpeabl rasuUIMPOBAHHBIX JKWJIMI B IJIAHE 3arps3HEHUs
pa3HOOOpa3HbIMM  XMMHUYECKMMHU BEIIECTBAMHM M YXYAIICHUS MHUKpPOKIMMAaTa
noMenieHuii. bpUlo yCTaHOBIEHO, YTO TPH YacOBOM TOPEHHMHM Ta3a B BO3AyXe
MOMEIIEHUH KOHIICHTPAIIMU BEIIECTB COCTABJISIN (MI‘/MS)Z okcun yriaepojga — 15;
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dopmanbaerug — 0,037; okcup azota — 0,62; muokcun yraepona — 0,44; 6eH301 —
0,07, npuyeM BBICOKHE KOHIIEHTPAIIMU 3TUX BEUIECTB OOHAPYKUBAJIUCH HE TOJBKO HA
KyXHE, HO M B XWJIbIX nomenieHusx. Temneparypa Bo3ayxa B MOMEIIEHUH BO BpeMsi
ropeHus rasa nosbimanack Ha 3—6 °C, BnaxxHocTh — Ha 10—15 %. Ilocne BbIKIIO-
YeHUs] raza KOHIEHTPAIMM XMMHYECKUX BEUIECTB CHIKAIUCh, HO K HCXOJHBIM
BEJIMYMHAM MHOTa HE BO3Bpallainch u uepe3 1,5—2,5 u.

Y DacCUBHBIX KYpUJIBIIMKOB (HEKYpSIIMX JIOAEH, HAXOASIIMXCA PSIIOM C
KypSIIMMH), KOMIIOHEHTHl Tab0AuyHOTO JbIMa BBI3BIBAIU Pa3ApPaKEHHUE CIU3UCTHIX
000JI04€EK TJIa3, YBEIMUEHUE COJIEPKAaHUs B KPOBH KapOOKCUTEMOIIIOONHA, yJallleHHe
nmyJbca, MOBBIIMICEHUE YpOBHEW aprepuaipHOro pnaBieHus. C TabakoKypeHUEM
HANpSMYIO CBS3BIBAIOT pa3BUTHE paka OpoHXosieroyHou cuctemsl. [loxcunrano, 4ro
40 BBIKYpEHHBIX CUTApeT B J€Hb MOCTABIIAIOT B Jierkue okoso 150 mr Oen3(a)nupeHa
JOTIOJTHUTENBHO K OeH3(a)mupeny aTMocepHOro Bo3ayxa.
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TECTOBBIE BOITPOCHI
Br16epuTe 01H UM HECKOJIBKO MPABUIIBHBIX OTBETOB.

1. HNCTOYHUKAMU MOHU3ALNN ATMOCO®EPHI ABJIAIOTCA:
1. woHM3Mpyromas paguanys paauoaKTUBHBIX MOPOJ 3€MJIM U KOCMHUUYECKOE
U3IIy4YCHHE;
OTKPBITOE IIAMS ¥ HAIPEThIE IOBEPXHOCTH
AIEKTPUYECKHUE Pa3psIbl
BBICOKAsi CKOPOCTh JABMKEHHSI BO3lyXa
pacrnbUIeHHe U pa30pbI3TUBaHNE BOBI

abrwn

2. KOOOOUIMUEHT VYHUIIOJIAPHOCTU - OTHOLLEHUE KOJIMYECTBA
[TOJIOXKUTEJIbHBIX MOHOB (N*) K KOJIMUECTBY OTPULATEJIHBIX
NOHOB (N_) B HOPME COCTABJIAIET:

1. 12-13
2. 18-20
3. 50
4. 2
3. KOOOOUIMEHT 3AIPABHEHUA - OTHOIIEHUE CYMMAPHOI'O

KOJIMYECTBA TAXEJIbIX ASPOMOHOB (N) K JIETKUM ASPONOHAM
(N) OJHOI'O 1 TOI'O KE 3HAKA (N/N) B HOPME HE ITPEBBIIIAET:

1. 50.

2. 12-13

3. 20

4. 2

4. CAHUTAPHO-MUKPOBNOJIOI'MYECKOE COCTOSHUE BO3AYXA
TIOMEIEHNI OLIEHUBAIOT I10 CJIEAYIOIUM ITOKA3ATEJISAM:
1. mMukpoOGHOE YHuCiIo
2. HaJIuuue IreMOJINTUYECKOTO CTPENTOKOKKA
3. Hanmuuue OaKkTepuil TpyNIbl KUIIEUHON NaJI0YKU
4. Hamu4ue 30JI0TUCTOrO CTapUIOKOKKA
5. HajMyue IUVIECHEBBIX U APOXKIKEBBIX TPUOOB

5. HAUBOJIEE = BAXHBIMU  3ATPASHUTEIISAMU  ATMOC®EPHOI'O
BO3YXA ABJIAIOTCA
1. aBTOTpaHCHopT
2. TOPOMBIILIEHHBIE PEITPUITHS
3. aBuarpaHCHoOpT
4.  TemiI03JIeKTPOCTAHIIUU
5.  KMBOTHOBOJYECKHE XO35MCTBA
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6. K OBPAZOBAHUIO METI'EMOI'JIOBMHA B OPI'AHU3ME YEJIOBEKA
I[MPUBOJUT BABIXAHUE BO3/1YXA C BLICOKUM COAEPXAHMEM:

1

2.
3.
4,

CO

NO,

KaHI[EPOTCHHBIX BEIIECTB
JIMOKCHJIa CEPBI

7. TAPHUKOBBIN 3®DEKT 3TO:

1.

2.

s w

BBITIAZICHUE JTOKJICH, CONEpIKAINX CJIa0ble PacTBOPHI CEPHON M a30THOM
KHUCJIOT

HAaKOIJICHUE YIJICKUCIOTO Ta3a B BEPXHHUX CJOSAX aTMOChephl,
MPENSTCTBYIONIEE HOPMAJIBHOMY TEIUIOOOMEHY MEXIy 3emiedl u
KOCMOCOM

YXYAIIEHUE COCTOSTHUSL 030HOBOTO CIIOS 3€MJIU

BO3pacTaHUWE KOHILIEHTpAllMM CEpPHUCTOro Ta3za B arMocdepe U
TpaHchOpMaIK €ro B TOKCUYHBINA a3p030J1b CEPHOUN KUCIOTHI BCIIECTBUE
TeMIlepaTypHON MHBEPCUU NIPU TYMAHHOM U MMACMYpPHOI moroie.

8. TOKCUYECKHWI JIOHJOHCKHWI CMOT ATO:

1.

2.

B~ w

9. OCHOBHbIMI

BBITIAJICHUE JIOXKACH, collepKaliux ciadble pacTBOPhI CEPHON M a30THOM
KHUCJIOT

HAKOIUIGHWE YIJIEKHCIIOTO Ta3a B BEPXHUX CIOSIX aTMoc]epsl,
NPEMATCTBYIONIEE HOPMAJIbHOMY TEIUIOOOMEHY MEXIy 3eMied U
KOCMOCOM

YXYALIEHUE COCTOSIHUSA O30HOBOIO CIIOS 3€MIIU

BO3pAaCTaHME KOHILIEHTPALlMd CEPHUCTOrOo Tra3a B arMmocdepe W

TpaHchOpMaIK €r0 B TOKCUYHBINA a3p030Jib CEPHON KUCIOThI BCIIEICTBUE
TeMIIepaTypHON MHBEPCUU NIPU TYMAHHOM U MMACMYpPHOI moroie.

SAT'PASHUTEIISIMUA BO3JJYXA  JKWJIbBIX U

OBIIECTBEHHBIX 3[JAHUI1 ABJIAIOTCS:

1. OKpY’Karolnui aTMOC(EPHBIN BO3TYX

2 MOJIMMEPHBIE OTJEIOYHBIE U CTPOUTEIIbHBIE MaTePUAIIbI

3. OBITOBBIE MPOIIECCHI

4, IPOAYKTHI )KU3HENEATEILHOCTH OPTaHU3Ma YEJIOBEKa

3) aBTOTPAHCIIOPT

BapuaHTsbl 0TBETOB

Howmep Howmep Howmep Howmep Howmep Howmep
3a/1aHus OTBETA 3aJlaHusl OTBETA 3a/1aHus OTBETA

1 1,2,3,4 2 1 3 1

4 1,2,4,5 5 1,2,3,4 6 2

7 2 8 4 9 1,2,3,4
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