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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 KOTOPOTO BXOJAT MOHU3ALMS BO3MyXa, AIEKTPUUYECKOE U
MarHUTHOE TOJIs 3eMHOM aTMOc(ephl ecTeCTBEHHAs! paJHOAKTUBHOCTD.

[Ton moHM3anMeit NTOHUMAIOT pacHaja ra3oBbIX MOJEKYJ U aTOMOB BO3/AyXa MOJ
BIIMSHUEM MOHU3ATOPOB. [Ipy MOHM3ALMKU BHEIIHUE CHUIIBI JIEHCTBYIOT Ha aTOM Tak,
YTO OT HEro MPOUCXOIUT OTUICTJIEHUE AJIEKTPOHA, B pe3yJbTaTe 4ero odpaszyercs
MOJIOKUTEIbHBIA MOH. DIIEKTPOH MPUCOEAUHSAETCS K IPYroil MOJIeKyse U oOpaszyeTcs
oTpunatenbHbii MoH. K BHOBb 00pa30BaHHBIM HOHAM MPUCOEIUHSIOTCA Ta30BbIe
MOJIEKYJIbI, CO3/1aBasi 0oJiee CTOMKHUE MOHBI C MOJIOKUTENIbHBIM WU OTPULIATEIBHBIM
3apsaoM - Jieekue aspouownvl. CKOPOCTh WX TEPEABUKEHHS COCTaBiseTr 1-2 cm/c,
BpeMsi cyiiectBoBaHusl - 1-2 muH. OHu ObIcTpo pexomMOuHHUpYrOTCs. Jlerkue
a’pOMOHBI 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.

Yucno noHOB, oOpasyromuxcss B 1 MJ ra3a B €IMHHUILy BPEMEHHU, Ha3bIBACTCS
WHTEHCUBHOCTBIO HMOHH3alUU. Pa3muyaroT eCTECTBEHHYI0O U HCKYCCTBEHHYIO
a’pOMOHU3ALIHIO.

OCHOBHBIE HCTOYHUKH €CTECTBEHHOW MOHU3ALINH:

— HNonuzupyronass  paguanusi  paguoakTUBHBIX  MOPOJ  3€MIIM M
KOCMUYECKOE U3ITyUYEHHUE;

— VaerpaduoneroBas paauanus ¢ JMHOM  BoiaHBI g0 200  HM,
MOHM3HPYIOIIIee NeHCTBUE KOTOPOIl MPOSBISETCs TJIaBHBIM 00pa3oM Ha BeicoTe 50-60
KM.;

- OTKpBITOE IJIaMs U HArPEThIE IOBEPXHOCTU (TEPMOUOHU3ALIMS);

— DneKkTpuuecKkue paspsiabl (HampuMmep, MOJIHUM), TaK Ha3bIBAEMbIE TUXUE
AIIEKTPUUECKUE pa3psallbl Y KPOH BBICOKUX JIEPEBbEB M Ha BepUIMHAX TIop,
BO3ZHMKAIOIIME MpU OONBIIMX 3HAYCHUSX HANPSDKEHHOCTU DJIEKTPUUYECKOTO MO
aTMoc(ephr,

— Pacnbuienrie u  pa3Opbi3ruBaHuEe BOJbI  (BOAOMAbLI, TOPHBIE PEKH,
(doHTaHbI, Iepro MPHOOEB y MOOEPEKb MOPEH U OKEaHOB H Jp.) ;

— [Ipoteccol ApoOICHNS BEIECTB;

HckyccTBeHHass MOHM3ALMSI TPOU3ZBOAMUTCS C TMOMOIIBIO CIEUUATBHBIX HOHHU-
3aTOpPOB BO3AYyXa

Hapsiny ¢ oOpa3oBaHueM HOHOB B arMmocepe MpPOUCXOASIT MPOLECChl HX
YHUUTOXEHUSI B PE3yJIbTaTe COCAUHEHUS MOHOB MPOTUBOIOJIOXKHOTO 3apsiaa. Takum
oOpa3oM, uMeeT MECTO  TMOCTOSHHBI  MpoLecC  HOHOOOpa3oBaHUS U
MOHOYHUYTOXKEHHUS U YCTAHABIMBAETCS ONPEIEICHHOE HOHU3AIIMOHHOE PABHOBECHE.
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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.

Jlis TUTHEHWYECKOM XapaKTEepUCTUKH HMOHHU3ALMK BO3JyXa HCIOJIB3YIOTCS
CJIETyIOIINE MTOKA3ATENH:

- Cooepoicanue u macca UoHO8 Pa3IUiHbIX 3HAKOG - YUCTBIN aTMOC(hEepHBIN
BO3yX 00br4HO comepxut 1000 - 3000 map serkux HoHOB B 1 oM

— Koagguyuenm ynunonspnocmu - OTHOIIEHHE KOJUYECTBA IOJIOXKU-
TeNbHBIX HMOHOB (N) K KOIMYECTBY OTpHIATEIbHBIX HOHOB (N7. B Hopme oH
cocrasiset 1,2 — 1,3 (n+/n")

— Kosgpguyuenm 3aepsznenuss - OTHOIICHHWE CYMMapHOTO KOJIHMYECTBA
Tsokenbix asporoHoB (N) k ylerkum aspononam (N) oxgHoro u Toro xe 3Haka (N/n),
Yem Oosee 3arps3HeH BO3AyX, TE€M BbIIe 3TOT kodpduuuent. B HOpmMe He oOH
npessbimaer S0.

CreneHb HMOHHU3ALMK BO3AyXa HMEET CaHMTapHOe 3HayeHue. [lockonbky
TSDKEJIbIE MOHBI Yallleé BCETO MPECTABICHBI 3apsSKCHHBIMU adPOIAUCIIEPCUSIMU (IBIM,
IBUIEBBIC YACTUIIBI, TYMaHbI U JIp.), IO UX KOJWYECTBY MOXXHO KOCBEHHO CYIUTH O
CTETICHH 3arpsi3HEeHUs Bo3ayxa. Uem cuiibHEe 3arps3HEH BO3IyX, TeM OOJbIle B HEM
CONICPIKUTCSL TSOKEIBIX HOHOB M TeM BbIe KOY(DPHUIMEHT YHUTIOISIPHOCTH.
Hanpumep, B | cM° Bo3myxa KypopTHBIX MecTHOCTeil comepxurest 2000-3000 serkux
MOHOB, B | cM” BO3yXa MPOMBIIIUIEHHBIX TOPOJOB YUCIIO JIETKUX HOHOB YMEHBIIACTCSI
no 40. Dto moATBep:kKIaeTcs Takke HAOMIOJACHHEM 3a HOHU3alKMeld BO3ayXa B
3aKpPBITBIX TMOMENICHUAX (IIKOIBI, KWHOTeaTphl). KonMM4yecTBO JEerKux HWOHOB
YMEHBIIIACTCS C YXYANICHHEM MHKPOKIMMATHYECKUX YCIOBHA B TIOMEHICHUSX U
MOBBILICHUEM COJEP>KaHUsl YITIEKUCIOThI B BO3AyXe. Jlerkue MOHbBI MOTJIOMAI0TCS B
mpoiiecce JAbIXaHus, aacopOupyrOTCs Kokeh, onexmoid. C IpIXaHHeM B BO3IYX
NOMEIEHUI BBIACNACTCS MHOIO TSDKENbIX HOHOB. CreoBarenabHO, H3MEHEHHE
VMOHU3AIMOHHOTO PEKUMa SBISETCS YYBCTBUTEIBHBIM II0KA3aTEIEM YHCTOTHI
BO3/YIITHOM CPENbl B )KUJIBIX M OOIIECTBEHHBIX TIOMEIICHHSIX.

B HacTosmiee BpeMs 0Ka3aHO MHOTOCTOPOHHEE JCWCTBHE a’pOMHOB Ha
opraan3M. ®U3UOTOTUIECKUI MEXaHNU3M JIEHCTBUS HOHU3AIUHU BO3/yXa 3aKIIF0UAETCsI
B DJEKTPOOOMEHE B JIETOYHOW TKAaHU W HEHPOpe(IEKTOPHBIX peaKIusIX Ha
adPOMOHHOE  pa3[paX€HUE  PEIENTOPOB  CIU3UCTHIX  OOOJIOYEK M KOXH.
bnaronpusTHOe BIMSIHHE Ha OPraHU3M OKa3bIBAIOT, KaK MPABHIIO, JIETKUE adPOHOHBI
OTPULIATENIFHOTO 3HaKa M TMO3TOMY MPUMEHSIOTCS C NPOPUIAKTUYECKUMU U
nedeOHbpIMU TIemsiMU. OHM yIIyYIIaloT 00IIee CaMOYYBCTBHE, HOPMAIHM3YIOT COH,
NOBBIIIAIOT ~ YMCTBEHHYI0O M (U3MYecKyl0  paborocnocoOHOCTh.  Jlerkue
OTpULIATENIbHBIE a3pPOUOHBI TMOBBIMIAIOT AKTHUBHOCTH MEPIATEIBHOTO SIUTEIHS
Tpaxeu, JIETOYHYI0 BEHTWIALMIO, YBEIUYMBAIOT NOTpPEOJECHUE KHUCIOpoJa U
BBIJICIICHUE YTJIEKUCIOTHI, CTUMYJIUPYIOT JbIXaTelbHbIE (DEPMEHTHI, YCHIUBAIOT
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OKHCIIUTEIIbHO-BOCCTAHOBUTEIbHBIE MTPOIECCHI B TKaHAX. OTMEUEHO CTUMYJIUPYIOLIEE
NENUCTBUE OTPUIIATEIbHBIX HOHOB Ha OEJIKOBBIN, YTJIEBOHBIN, BOJIHbIN OOMEH, CHHTE3
BUTaMHHOB. OJIMH U3 OCHOBOIIOJIO)KHUKOB KOCMHUYECKOH OHOJIOTMM U MEIULIUHBI
npodeccop A.JI. UmwkeBckuii, pazpaboTaBiiuii yueHue 00 adporoHusaiuu emie B 30-¢
ronbl XX  B., Ha3blBAI  JIETKME  a’POMOHBI BO3AYIIHBIMA  BHUTAMHHAMHU.
[lonoxxutenbHblE  a3pOMOHBI  OKA3bIBAIOT HA  OPraHU3M  IPOTUBOIIOJIOKHOE
OTpUILIATEIbHBIM HOHAM JIEUCTBHME, M HUX 3HAYEHUE B TEpalMM HYKIAECTCI B
JTAIBHEUIIIEM U3YyYEHHHU.

Pemmnte mpoGneMy HaCHIMIEHUS BO3MyXa 3aKPBITHIX MOMEMICHUH JIETKUMU
a’POMOHAMHM MOYKHO C TOMOIIBI0 MCKYCCTBEHHOM a’povoHM3anuu. llepBbiM Takum
npubopom crama «moctpa A.JI. Umxkeckoro». B HacTosimee Bpemsi pabOTHI 10
CO3/IaHHUI0 TOJOOHBIX MPUOOPOB BeAyTCA OYeHb aKTUBHO. CO31aHO MHOKECTBO
Mojeneld MpUOOpPOB, HOCANIMX HA3BaHUE «HOHU3ATOPBI-BO3AYXOOUUCTUTEIH.
BaxxHoe yciioBHe HCMOIB30BaHUSI TAKUX NPUOOPOB - MpeIBapUTENbHAS OYHMCTKA
BO3/lyXa C LEJNbI0 MpeaynpekaeHrs o0pa3oBaHMsI B HEM TsKEIbIX MOHOB. OHaKo,
HIMPOKOE MCIOJB30BaAHUE 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 - a3pOMOHOTEPAMHUS .

OgHuM W3 DJIEMEHTOB  JJIEKTPUYECKOTO COCTOSHHMS BO3IYIIHOM  CpEIbl
ABIIACTCSA 2lekmpudeckoe  noie  3emau. ATMocepa  mpeacTaBisieT  coOoi
MOJIOKUTENBHBIA  TIOJIFIOC.  HampssKeHHOCTh  DJIEKTPUUYECKOTO  TMOJs  aTMocdepbl
U3MepseTCd MOTEHIMAJIOM B BOJbTAaX Ha | M BBICOTHI, Y MOBEPXHOCTH 3€MJIM OHA
coctapnsieT 130 B/M. Pa3HOCTh HampspkeHUsT MEXAY TOJOBOM M HOTaMH CTOSIIETO
yenoBeka cocraBisier okoso 250 B. Tak kak 3emis 3apshkeHa OTPHULATENBHO,
MOJIOKUTENIbHBIE HWOHBI JIBUTAIOTCS K 3€MHOWM MOBEPXHOCTH, OTpHUIATEIbHbIC
OTTAJIKKBAIOTCS OT Hee. Takum o0pa3zoM, B atMochepe oOpa3yeTcs HalpaBJICHHbBIN 1O
BEPTHUKAJIM K 3€MJIE TOK.

HanpsikeHHOCTb 3JeKTPUYECKOTO MOJsi aTMOoc(ephl pa3inyHa Mo ce30HaM roja.
[loroga (moXnab, CHEr, TymaH) BIHMSET Ha BEIUYUHY OHJIEKTPUUYECKOTO MO
aTMoc(epbl; C TIOBBIIIEHHEM AaTMOC(EPHOro [aBJICHUS, TMOSBJICHHUEM TYyMaHOB
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
BEJIWYHMHA IT0JISI MOXKET MEHSTH M CBOM 3HAK, JocTuras 3HadeHud ot -2000 go +1800
B/m.

buonoruueckoe nelcTBUE DIEKTPUYECKOTO TOJS  aTtMOChepbl  H3y4YeHO
HEJI0CTaTOYHO. VIMEIOTCSl CBEIEHHsI O €0 BIUSHUW HAa MUHEPAIbHBII OOMEH MEXIY
MOYBOM ® PACTCHUSIMH. YCTAaHOBJIICHO, 4YTO aTMOC(EpHOE IIICKTPUUECTBO
BO3JICMCTBYET HA OPraHU3M M YYacTBYET B Pa3BUTUU METEOTPONHBIX PEAKUUU IpHU
PE3KOM U3MEHEHUHU MOoro/bl. BKiaj B 3JIEKTPUUYECKOE COCTOSIHUE aTMOC(epbl BHOCUT
PaaoOaKTUBHOCTb BO3AYIIHOW CPE/IbI.

Paouoaxmuenocmv 6030ywHoll  cpedvi 00yCIOBIEHa TPUCYTCTBUEM B HEM
paauMOaKTUBHBIX Ta30B M BEUIECTB  €CTECTBEHHOTO W  MCKYCCTBEHHOIO
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npoucxoxaeHus. EcTecTBeHHBIH paguOaKTUBHBIM (OH co3maeTcss 3a  CcyeT
KOCMUYECKOT0 M3JIYYCHHS U U3JIYYEHHUI OT €CTECTBEHHBIX PAJIMOAKTHUBHBIX BELIECTB,
HaxXoJAIIUXCs B MOYBe, BoAe U arMocdepe. biarogaps mocTossHHOMY KpPyroBOpOTY
BEILIECTB B IMPUPOJIE YEJIOBEK BMECTE C MHUILEH, BOJOM M BO3IYXOM IOJydaeT BCE
€CTECTBEHHBIE PaJMOAKTHUBHBIE 3JIEMEHThl. TKaHM OpraHU3Ma COJEepKaT HUYTOMXKHO
MaJjible KOJMYECTBA ITUX JIEMEHTOB.

PanuoakTrBHbBIE ra3bl (pajgoH, aKTUHOH, TOPOH) SIBJISIIOTCS MPOAYyKTaMU pacraja
€CTECTBEHHBIX  PaJMOAKTUBHBIX JJIEMEHTOB (paausi, aKTUHUA 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 PE3YJbTaTe
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, CIIOPHI MJIECHEBBIX TPUOOB, IPOXKIKEBbIE 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(UUYECKYIO0 JIJIST BO3MYIIHON cpeabl MUkpodiaopy. OHa BHOCHUTCS B
HEro wu3BHE. ATMOC(hEpHBIM BO3AyX HE SBISICTCS OJIATOMPUSTHOW CpeAou st
KU3ZHENEATEIbHOCTU MUKPOOPTraHU3MOB, U TIO3TOMY, MOIAB B HEE, OHU CPABHUTEIHHO
OBICTPO MOTHOAIOT BCJICACTBUE BHICHIXaHUS, OTCYTCTBUS MHUTATEILHOTO Marepuaia u
OaKTepHITMIHOTO JeHCTBUS yibTpaduoseToBoro uznydenus ComHIa.

OCHOBHBIM HCTOYHHUKOM 3arpsi3HEHUS BO3AYIIHOW CPEIbl HACEJIEHHBIX MECT
MUKPOOpPraHu3MaMu sBJsieTcs mouBa. B 1 T mouYBBI cojiepKaTcs COTHU U MUJUTMOHBI
MUKPOOHBIX TeJ1. B caMOM MOBEPXHOCTHOM CJIO€ MOYBBI B HECKOJIBKO MUJIJTUMETPOB
COJICP’KUTCSI MEHBIIIEE KOJIMYECTBO MHUKPOOOB, YeM B CJIO€, CICAYIOIIUM 3a HUM,
BCJIEACTBUE OAaKTEPULIMIHOTO JEUCTBUS COJHEYHOrO CBeTa. B CyXylo U BETpEHYIO
MOTOJTy KOJIMYECTBO MUKPOOPTaHU3MOB B aTMOC(EPHOM BO3/TyX€E YBEIMUYUBAETCS; OHO
YMEHBIIAETCS C BBICOTOM M IO Me€pe yAaleHus B Mope. B MeHbIIen creneHu
OakTepualibHasl 3arpsA3HEHHOCTh aTMOC(HEPHOr0 BO3JyXa CBs3aHA C IMONAJaHUEM B
HEro KareJiek BOABl HJM MEJIKUX OphI3r, cojepxanmx Oakrepun. IlomoOHoe
3arpsi3HEHHE BO3MOXXHO, HAIlpUMEpP, BO BpeMs BOJIHEHHUS BOAOEeMOB. (OJHAKO
yIEIbHBIN BEC TAKOTO 3arpsi3HEHUs] aTMOC(PEPHOTO BO3/1yXa HEBEIHK.

[TonoxxutenbHOE BIUSHHE HA COCTOSHHE aTMOc(epbl OKa3bIBAIOT 3€JICHBIE
HACAXKJICHUS, CIyXallde XOpOoIuM  (PUIbTpOM i1  MHKPOOPTaHW3MOB U
BhIJIETsOME (UTOHLMUBI. M3BECTHO, 4TO B Taire OTKpBITbIE Yamiku lletpu c
MATATEILHOU CPEIOW OCTAKOTCSI CTEPUIIbHBIMU B TEUCHHUE HEJEIHU, 4 B 30HE KPYITHBIX
3eJICHbIX MaccuBOB 3ajaepxkuBaerca oT 50 1mo 90% mbpuM, Kak MpaBuilo,
00CeMEHEHHOW MUKPOOPTaHU3MaMHu.

B KpynmHBIX HaCEICHHBIX MyHKTax OaKTepuadbHOE 3arps3HEHHE BO3ayXa, Kak

MPaBUJIO, BBIIIE, YEM B MPUTOPOJaX. ITO OOBACHSIETCS TEM, YTO MPOIECC OCEAAHUS
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a’p030Jiei B YCIOBUSAX MHTEHCHUBHOTO YJIUYHOTO JBMKEHUS MPOUCXOAUT MEAJICHHEE,
yeM B MaJONOJBMXHOM Bo3ayxe. Kpome Toro, B ropoae 3h(EeKTUBHOCTh
yibTpaduoaeToBol paguanuu BooOle ciadee (3a cUeT MOHUKEHUS MPO3PAYHOCTH
atMocepbl). UTo Kacaercsd 3€l€HBIX HACAXKACHUH, KOTOPHIM MNPUHAIJICKHUT
NbLUIC3aICPKUBAIONIASL  POJb, TO OHM paclpelesieHbl B Tropojax KpaiHe
HepaBHOMeEpHO. 13 atMocdepHoro Bo3ayxa Hajg MOCKBOW y1ajioch BBIACIUTL B 3—4
paza 60JIbIlIe MUKPOOPTaHW3MOB, Y€M Ha TOM e BBICOTE, HO B 5—7 KM OT ropo/a.
baktepun, coxaepxkaiuecss B arMocdepe, SBISIOTCS canpopuTamMu, KOTOpBIE
OTJIMYAIOTCS OOJIbIIEH YCTOWYMBOCTHIO B OKPYXKAIOIICH cpejie, YeM MaTOTCHHBIE
MUKpOOBI. JIWIIb B OYeHb HEONArONPUSATHBIX YCIOBUSAX, B MECTax MAacCCOBBIX
CKOIUIGHMH Jrofel (Ha ynMile, CTaJAMOHE) BO3MOXHO IIOMaJaHue B BO3AYX
NaTOT€HHBIX MHUKPOOPraHM3MOB M BHUPYCOB, 4Yallleé T[pUINA, U MHKOOAKTEPHii
TyOepkyne3a. OHaKO OIMAacHOCTb 3apak€HUs B ITUX CIIydasX HEBEJIHMKa B CHILY
WHTEHCUBHOTO pa30aBJIeHNUs MUKPOOPTaHW3MOB BO3TyIITHBIMA MacCaMHU.

B BO3myxe 3akpbITBIX TOMENIEHUH, TJe BO3AYXOOOMEH HEIOCTaTOYeH U
OTCYTCTBYeT 00e3BpeKHBaroIee ACHCTBUE YIbTPadUOIETOBBIX JIy4el, MOCTEIIEHHO
HaKaIJIMBaeTCcsl MUKpoQopa, BbIAEIsAeMas W3 JIBIXaTENbHBIX MyTel yenoBeka. [Ipu
3TOM HamboJee YacTO BCTPEUAlOTCA OTHAEIbHBIC MPEACTAaBUTENIN KOKKOBOH
MUKPOQIIOpBI — CTa(PUIOKOKKHA, TEMOJUTHYECKHE M 3€JEHSIINE CTPENTOKOKKH,
KOTOpBIC SBIISIOTCA MOCTOSHHBIMH OOMTATENSIMU BEPXHUX [IBIXaTENbHBIX IyTEH
yenoBeka. WX TPUHATO CUYUTATh CAHUMAPHO-NOKA3AMENbHLIMU  OP2AHUBMAMU.
VYBenuueHue coaep)KaHUs STUX MHUKPOOPraHM3MOB YKa3blBa€T Ha YXYAILIECHUE
TUTUEHUYECKUX CBOMCTB  BO3JYIIHOM cCpeabl M  TO3BOJIAET MPEIANOJIOKUTH
OPUCYTCTBHE B BO3/yX€ MAaTOreHHOH MUKpoQuopbl. CaHHUTapHO-TIOKa3aTEJIbHbIE
MUKPOOPTraHU3Mbl MCIIONB3YIOTCS TaKXKe I OLEHKH 3(PPEKTUBHOCTH OOpPBHOBI C
OaxkTepuatbHbBIM OOCEMEHEHHEM BO3IyXa.

Y CTaHOBIIEHO, YTO CYHIECTBYIOT JBa MyTH Mepeadyd MHPEKIUU Yepe3 BO3IYyX:
BO3/yIITHO-KAMEIbHBIA W BO3AYLIHO-TIbUIEBON. Ilpu 6030yumno-kanenvHom myTH
nepenayn 3apakeHue MPOUCXOAWT B pe3yibTaTe BABIXAHHUS MEIbUaWIINX Kareiaek
CIIIOHBI, MOKPOTBI, CIIM3H, BBIIEISEMBIX OOJBHBIM HIIM HOCUTEIIEM MHKPOOOB BO
BpeMs Kallllsd, YMXaHbsl U JaXe pa3roBopa. M3BecTHO, 4yTO MenbUaliie KamelbKH
MOTYT pa30pbI3ruBaThCsl HA pacctossHue oT 1 g0 1,5 M, mepemMeniasch Jajblie C
BO3JYIIHBIMA TEUYCHHUSIMH Ha HECKOJIBKO METPOB, COXPAaHSSCh BO B3BEIICHHOM
cocrosauu a0 1 4. Ilpu 8o30ywHo-nvinesom nymu nepenadud MHPEKIUHU 3apakKeHUE
IMPOUCXOJUT Yepe3 B3BEIICHHYIO B BO3[yX€ IIblIb, COJIEPXKAIIYI0 MaTOTEHHbIE
MUKpPOOPraHU3MbI, BHPYJIEHTHOCTb KOTOpPBHIX oOcjabjieHa 3a CuYeT BBICHIXaHUS
MH(UIIMPOBAHHBIX KarejieK BblAesleHuid 00JabHOTO. [IbUieBble YacTHIBI C OCEBUIMMU
HA HHUX MHKpOOaMU MOTYT JAep>KaTbCsi B BHAE OaKTEPUAIBHOIO a’po30is OT
HECKOJIbKUX MUHYT 110 2—4 4. Mexy cojiepKaHUEM B BO3yX€ MOMEUIEHUH MbUIH U
KOJIMYECTBOM MHUKPOOOB CYIIECTBYET IMpsiMasi 3aBUCUMOCTh: YeM OOJIbIIIE IMbUIN, TEM
obunbHee Mukpodiopa. [loatomy O60ppOa C TBUIBI0O B 3aKPBITHIX MOMEIIECHUSIX
OJIHOBPEMEHHO SIBJIsIeTCS U O0phOOH ¢ OaKTepHaIbHBIM 3arps3HEHUEM BO3TyXa.

OTtaenbHBIE MUKPOOPTAHU3MBI, MOCTYMAIOIIUE C BO3AYXOM B JbIXaTEIbHBIC ITy-
TH, 00JAJAI0T CIOCOOHOCTBIO CeHcubunusuposams opeanuzm deiaoBeka. Ilpu 3Tom
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HAJIO YYUTHIBATh, YTO JAKE€ IMOTUOIINE MUKPOOPTAHU3MBI MOTYT TPEACTABIATh OIac-
HOCTB JIJIs YeJIOBEKa KaK aJljIepreH.

B mocnennue ronmel K OmMacHeIM (haKTOpaM OTHOCAT IIJIECHEBBIE T'PUOBI,
IpoxoKernonooHbie rpuosl poaa kanauaa (Candida), kotopeie, 3aHUMast 0c000€ MECTO
B OHMOLIEHO3aX BO3IYIIHON Cpeabl CIyXKEeOHBIX W KWIBIX MOMELICHUN, SBISIOTCS
ATHOJIOTUYECKUM (PaKTOPOM Pa3BUTHUS AJUIEPTUUECKUX 3a00J€BaHUA M MHUKO30B, B
TOM uYucie OpOHXOJETOYHBIX. . YCTaHOBIEHO, YTO TMpelaeibHas KOHIICHTPAIUs
IPONOKENIOO0HBIX rpHbOB B KommdectBe 500-600 kneTok B 1 M° B Bo3ayxe pabodero
MIOMEIICHUS SBJISICTCS TAPAHTUEH OTCYTCTBHS y pab0UnX ajlIepru4eCKUX PEaKIIHid.

YpoBeHb OakTepHAIbHOTO 3arps3HEHHUS BO3AyXa B MOMEIICHUSX 3aBUCUT OT
BO3[yX0O00OMEHa, CAHMTAPHOTO COCTOSIHHS, IUIAHWPOBKHU MOMelIeHud. Bo3myiHbie
TOKH B TIOMEIICHHH SIBISIOTCS CYIIECTBEHHBIM (AKTOPOM, BIUSIONIMM Ha
pacmnpocTpaHeHHE B BO3AyXe MUKPOOPTaHU3MOB. [ Opr30oHTaIbHBIE U KOHBEKLIIMOHHBIE
TOKH BO3JlyXa CIIOCOOCTBYIOT PacIpOCTPaHEHHIO MUKPOOOB B Mpejeax MOMEIICHUs
WIN 3TaXka MPU HAIMYMK 00ILero Kopuaopa. BepTukanabHble BO3AYIIHbIE TOKA MOTYT
CIOCOOCTBOBAThH PACHPOCTPAHEHUIO HHPEKIIMOHHBIX 3a00JIeBaHUI HA BEPXHHUE ATAXKH.
[TosTOMYy B MHOTO3Ta)KHBIX OOJIbHUIIAX MajaThl JIJsl WH(EKIMOHHBIX OOJIBHBIX WIIH
MHUKPOOHOIOTHYECKHE Ta00paTOPUH CIIEAYET pacroiaraTb Ha BEpXHHUX dTaXKax.

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

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

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

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

1) Ceoumenmayuonnviti MemoO - OCHOBaH Ha NPHUHIHUIE  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 KOJIOHUHM, 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 mpw 3ToM Bpamiaetcs. l[lox
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.(Tad])



Taomumna 1

yqpe:)fcdeﬂuii 6 3asucumocmu om ux ¢yHK1/ﬂ/l0HCl]ZbH020 HA3HAYEeHUA U Kjlacca
qucnmomabsl

Jlonycmumvble yposHu bakmepuaivbHou 00CemMeHeHHOCU NOMeueHUl 1e4eOHbIX

Kiacc yuctoThl

[Tomerenue

YcioBusa
paboTHI

Kon-Bo KOE

B 1 M3
BO3IyXa**

Kon-Bo
KOJIOHUH
30JI0TUCTOTO
cTaUIOKOKKA

B Inm® BO3/yXa

rpu6os B 11m°

[UIECHEBBIX U
BO3TyXa

APOKIKECBBIX

Koi-Bo

Oco060 uucteie (A)

OnepanuoHHbIE,
pOAMIBHBIE 3aJIbl,
acenTu4yeckue OOKCHI
TS
réMaTOJIOTHYECKHUX,
0’KOTOBBIX IAI[EHTOB,
I1aJIaThI JUIST
HEJOHOIICHHBIX JIETEH,
acenTUYeCKu  OJIOK
aIlTeK,
CTepUJIN3ALIMOHHAS
(uuctas  TMOJIOBHHA),
OOKCHI
0aKTEpHUOJIOTUUECKUX
naboparopuit

o

A
paboThI

He 0oJiee
200

HE JIOJIKHO
OBITH

HE JTOJDKHO
OBITH

Bo
BpEMsi
paboThI

He Ooliee
200

HE T0JDKHO
OBITH

HE NOJDKHO
OBITH

Yucrteie (b)

[IpouenypHele,
NIEPEBS30YHEIE,
npeIonepaloHHbIE,
najgaThl u 3aJIBI
peaHuMaIu, JETCKUE
najaThl, KOMHATBI
cOopa ¥ MmacTepu3aiuu
IPYAHOTO MOJIOKA,
ACCHUCTCHTCKHE u
(dacoBOYHBIE  aIlTEK,
ITOMCIICHHS
0aKTEepHOJIOTHUCCKUX
u KIIMHIYECKUX
1ab0paTopuid,
peIHA3HAYCHHBIC IS
IIPOBEICHHUSI
HUCCIeI0BaHUH

10
paboThI

He 0oJiee
500

HE JIOJIKHO
OBITH

HE JIOJDKHO
OBITH

Bo
BpeMsi
paboTHI

He 0oJiee
750

HE JIOJIKHO
OBITH

HE JIOJDKHO
OBITH




[MTamater Jlo He OoJyiee | HE TOIHKHO HE JIOJIKHO
XUPYPruIECKUX paboter | 750 OBITH OBITH

OTJCJICHUH,
KOPHUIOPHI,
MPUMBIKAIOIIHE K
OTIepaIMOHHBIM,
POJMIIBHBIM 3aj1aM,
CMOTpPOBBIC, OOKCBHI H | Bo
IajaaThl Bpems | 100 2
MH(PEKITMOHHBIX paboThI
OTJICJIEHUH,
OpJIMHATOPCKHE,
MaTepuaibHbIC,
KJ1aJIOBBIE YHUCTOrO0
OeJIbs

HE JTOJIKHO
OBITH

VYcnoBHo uncteie (B)

Kopunopsl u
MTOMEIIEHUS
aIMUHUCTPATUBHBIX
3JlaHUM, JIECTHHUYHBIC
MapIim ne4eOHo- Bo
IMArHOCTUYECKUX He Ooliee
BpeMs
KOPITyCOB, 1500
paboThI
CaHHTApHBIC KOMHATHI,
TyaJIeThI, KOMHATBI
JUISL TPSI3HOTO Oenbs U
BPEMEHHOTO XpaHECHUS
OTXOJIOB

o 100 e 6osee 20

I'psizubie (1)

* CaulluH 2.1.3.1375-03;
** KOE — kosioHneoOpasyrolue eIuHHUIbI, T. €. O0akTepuu, oOpasyroiue Ha
IJIOTHOW MUTATEIBLHOM CPEAE KOJIOHMH;

OmuuM U3 3(PQEKTUBHBIX METOJOB 00€33apakMBaHUsA BO3AyXa SBISETCS
UCIOJIb30BaHNE OaKTEPUIMIHOTO JIEHCTBUS YIbTPA(UONETOBBIX JIyuyed C JUIMHOM
BOJIHBI 254-257 HM.

M cTOYHUKH XUMHYECKOTI0 3arpsi3HeHus aTMOC(epHOro Bo3ayxa

YpoBeHb 3740pOBbsl YENOBEKA B 3HAYUTEIBHOW CTENEHU 3aBUCUT OT KayecTBa
cpenbl oboutanus. [lo onmeHkamM MHOTMX aBTOpPOB, (PAKTOPbI OKPYKAIOIIEH Cpeabl
(3arpsizHenue) Ha 18—20 % omnpenensitoT COCTOSTHUE 3J0pPOBbS M HAXOJATCA Ha
BTOPOM MecCTe IocJe 00pas3a KU3HU.

3arpsi3HeHHEe — 3TO MPUBHECEHHE B Cpely WM BOSHUKHOBEHHE B HEH HOBBIX,
OOBIYHO HE XapaKTEePHBIX JIJISl Hee PU3NUECKHUX, XUMUICCKUX, HH(DOPMAITMOHHBIX WU
OMOJOTUYECKUX  areHTOB, WJIM TPEBBIIICHUE B  pPacCMAaTPUBAEMOE  BpeMs
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€CTECTBEHHOTO CPETHEMHOTOJIETHETO YPOBHS (B Mpenenax ero KpaiHux KoJieOaHui)
KOHLIEHTpallud TIEPEYMCICHHBIX AareHTOB B Cpele, HEPeAKo MpUBOAAIIEe K
HEraTUBHBIM MOCIEACTBUSIM.

3arpsi3HEHHME MOKET BO3HUKATh B PE3yJbTaT€ €CTECTBEHHBIX MPUYUH
(mpupoIHOE) W TOJA BIUSHUEM [EATEILHOCTH 4YelloBeKa — aHTpomnoreHHoe. [lo
3HAUUMOCMU 3arpsi3HEHHE MOMKHO MOAPA3/IeNIUTh Ha JIOKAJIbHOE, PErHOHAIbHOE U
rnobaneHoe. [lo npupooe 3arpsi3HEHHE MojpasjeiseTcs Ha: puznueckoe (paauoak-
TUBHOE, paJuallMOHHOE, CBETOBOE, TEIUIOBOE, IITyMOBOE, JJIEKTPOMArHUTHOE),
XUMHUYECKOE U OMOJIOTHYECKOE.

K npupoonvim ucmounuxam OTHOCSTCS: U3BEPKEHUS BYJIKAHOB, MBUIbHBIE OypH,
JIECHBIE TOXAapbl, MbLJIb KOCMHUYECKOTO MPOWCXOXKICHHS, YACTUIIBI MOPCKOW COJIH,
MPOJIYKTHl PACTUTEIHHOTO, KMBOTHOTO U MHUKPOOHOJIOTHYECKOTO MPOUCXOKICHUSI.
YpoBeHb TaKOTO 3arpsi3HEHHS] pacCMaTPUBAETCS B KauecTBe (DOHOBOTO, KOTOPBIH
MaJjio U3MEHSETCS BO BPEMCHH.

AHmponozenHbiMU UCMOYHUKAMU 3aTPSI3HEHUS aTMOC(HEPHI SIBIISIOTCS:

-- CKUTAHHUE TOPIOYHMX MCKOITaeMBbIX;

- paboTa TEIIOBBIX AIEKTPOCTAHIIUMI;

- BBIXJIOTIBI COBPEMEHHBIX TYPOOPEAKTUBHBIX JABUTATEIICH;

- MPOU3BOJICTBEHHAS JIEATEIbHOCTH;

- 3arpA3HEHUE B3BEIICHHBIMU 4YacTULAMU (MpU H3MEIbYeHUH, (ACOBKE U
3arpy3ke, OT KOTEJIbHBIX, AJIEKTPOCTAHIIUN, IMAXTHBIX CTBOJIOB, KaphepoB, IPHU
CXKUTAHUU MYCOpa);

- Ta30BBIE BEIOPOCHI MPEIPUATHIH;

3HAYMMOCTh TE€X WM WHBIX HCTOYHHKOB 3arpsi3HCHHS BO3[yXa Ha pa3HBIX
TEPPUTOPHUSIX PpA3TMYHA, B 3aBUCUMOCTH OT YPOBHS HAy4YHO- TEXHHUYECKOTO
mporpecca, OT Pa3HOOOpPA3HBIX MPHUPOJAHO-KIMMATAYECKUX YCIOBUH, CTENCHU
OJlaroycTpoiiCTBa HACEJIEHHBIX MECT U 1EJOoro psAjna JpPYruX COLUAIBHO-
HPKOHOMHUYECKUX (pakTopoB. BmecTe ¢ Tem, 00IIel 3aKOHOMEPHOCTBIO SABISIETCS TO,
YTO CTPEMHUTENBHBI POCT MUPOBOIO MPOU3BOJICTBA MPUBEN K TAKOMY 3arpsi3HEHHUIO
aTMOC(EPHOTO BO3AyXa, KOTOPOE COMOCTaBMMO II0 CBOMM MacmTabam C
ICOJIOTUYECKUMH TIPUPOTHBIMH  TIpoIlecCaMu. TpeBora y4YeHBIX, CBS3aHHAs C
HapacTaHUEM aHTPOIIOI'CHHOTO 3arpsA3HEHHs BO3yXa, 00YCIOBJICHA €IIe U TEM, YTO B
MHpPE €XKETOJHO CHUHTE3MPYIOTCS COTHH HOBBIX XHMHYECKHX BEIECTB, MHOTHE W3
KOTOPBIX AKTUBHO BHEAPSIOTCA B MPAKTHKy W MOTYT 3arps3HATh armocdepy.
Hampumep, B Bo3ayxe kpynHeimmx ropogoB CIIA oOnapyxeHo 39 pa3nmuyHbIX
BEIIECTB, HE CYMIECTBYIOMIUX B MPUPOIHBIX YCIOBHSAX. OUEBUAHO, UTO CIIUCOK TaKUX
BEIIECTB UMEET TEHCHITUIO K PACITUPEHHUIO.

ABTOMOOWJIBHBIN TPAaHCHOPT - BHIOPAchIBA€T B BO3AYLIHBIA OacceilH Ooiiee
200 XuMUYECKUX COeAMHEHWH, B ToM uucie — a0 3 % oxucu yriepoma (CO,
yrapubiii ra3z); 0,06 % oxcuga azora (NO); 0,5 % yrneBomoponos; 0,06% oxcuna
cepol (SO;) U T.4. 3a OIMH TOA 3TU BBIOPOCHI OT KaXXJIOTO JETKOBOT'O aBTOMOOWJIS
cocTaBisioT: 0koJio 800 kr okucu yriepona, 220 xr yrieBoaopoaoB, 40 Kr OKCUAOB
azota u T.4. Cienyer MOAYEPKHYTh, UTO 3arpsi3HEHUE aTMOC(PEPHOro BO3ayXa
aproTpancnioptom B CIIA, SnoHuu, Opyrux pa3BUTHIX CTpaHax W B KPYMHBIX
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ropogax Poccuiickon @exepanuu BBIIUIO HA MEPBOE MECTO CPEAM JAPYTHX
MCTOYHUKOB 3arpsi3HEeHUs Bo3ayxa, coctaBuB oT 70 10 90 % Bcex 3arps3HeHui.

ABTOMOOMJIBHOMY TPAHCHOPTY KaK MUCTOYHHMKY 3arpsi3HEHUs BO3AYIIHOW Cpeibl
IPUCYL PsiT OTIIMUUTEIbHBIX OCOOEHHOCTEH:

- YUCJIEHHOCTh aBTOMOOWJIEH B KPYMHBIX TOpOJiax OBICTPO YBEIMYMBAETCH,
MO3TOMY HEMPEPHIBHO PACTET U BaJIOBBIA BHIOPOC BPEAHBIX BEUIECTB B aTMOCHEPY;

-B OTJIMYME OT NPOMBILUICHHBIX MNPEANPUATUNA, HW30JUPOBAHHBIX OT KUJION
3aCTPOMKMA CAaHWUTAPHO-3AIUUTHBIMU 30HAaMH, AaBTOTPAHCIOPT — JIBHIKYLIMICS
VCTOYHHK 3arpsiI3HEHUS BO3/1yXa U KUJIbIX PAIOHOB U MECT OT/IbIXa HACEJICHUS;

- aBTOMOOUJIbHBIE BBIOPOCHI PACIPOCTPAHSIOTCS HA YpPOBHE JABIXaHUS JIIOJEH;
paccessHu€ aBTOMOOMJIBHBIX BBIODOCOB B  YCJOBHSIX TOPOJACKOW  3aCTpOMKHU
3aTPYIHEHO.

Temmosaexrpocrannun (TIL) - ABIAIOTCS OJHUM W3 TJIABHBIX WUCTOYHUKOB
3arpsi3HeHUs: aTMocepHoro Bo3nyxa. Haunboisiee ucnonb3yemMbiM TOIUIMBOM HAa HUX
CIIYUT yTOJib, IPU CKUTAHUU KOTOPOro 00pa3yeTcsi OrpOMHOE KOJUYECTBO TBEPABIX
YaCTHUIl U Ta3000pa3HbIX BENIECTB. TBEp/Ible YaCTUIIBI TPEACTABICHBI CaXel, 30JI0M U
HECTOPEBIIMMHU YacTHUUKaMHu yriig (Hemoxkor). 1'a3000pa3Hbie MPOIYKTHI CKUTAHUS
YIJIA COAEPKAT OKUCIIBI CEPBI, OKUCIBI a30Ta, IBYOKUCh yrieponaa. Bmecre ¢ 3050i
TEIJIOBBIX DJIEKTPOCTAHIMM, paboTalIIUX Ha yrie, B aTMoc(epHbIi BO3AYX
BBIOPACHIBACTCA: MBILIBSK, SBJISIOMIMNACS KAaHUEPOT€HOM, HEOOJBIIOE KOJIUYECTBO
ceJieHa, OKHCIIBI JKelle3a, Kanblus U Maraus. B 3ome Beiopocos TOLI, paboTatomux Ha
yrie, MPUCYTCTBYIOT PaJMOAKTUBHBIE AJIEMEHTBI. Y POBEHb PAaJMOAKTUBHOCTH 3THUX
BBIOPOCOB — 0K0JI0 1% €CTeCTBEHHOTO pagn0akTUBHOTO (POHA.

OO0bemMBbl TIOCTYIUJICHUSI 30JIbI B aTMoc(epHbIi Bo3myx ¢ BbeiOpocamu TOI]
JOCTHIalOT JECATKOB M COTEH TOHH B CYTKM. Ha IOBEpXHOCTM YAaCTHIl CaXu
KOHJEHCUPYETCA 3HAYUTEIIBHOE KOJUYECTBO CMOJIMCTBIX BEIIECTB, COAEPIKALIUX
KaHIleporeHsl (Hanpumep, (0eH3(a)nupeH).

IIpomblinIeHHbIE TPeINPUATHS — B KaYeCTBE MCTOYHUKOB 3arpsA3HEHUs aT-
MOC(GEpHOro BO3AyXa 3aHMMAIOT TPEThE MECTO IIOCJIE€ aBTOTpPAaHCHOpTa U
TEIUIOPHEPTETUYECKUX MPEANPUSATUN, HO JAIOT CaMblil OOJIBIIION CIIEKTP 3arps3HECHUI.

[IpeanpusiTisi  4YepHOW  METAUTypruu  BBIOpAachIBalOT B aTtMocdepy
KEJNEe30pYAHYI0 TblIb, CEPHUCTBIM ra3, OKHCh YIJIepoJa, OKUCh a30Ta, (HEHOJIbI,
OKHCJIBI METAJUIOB U psiA Apyrux npumece. IIponssoactso 1 T MmapTeHOBCKOM cTamm
compoBoXKIaeTcs BeIGpocoM B armocdepy 3000 — 4000 m® rasos. B BBIOpOCax
OPEANPUATAA LBETHOM METAJUIyprUUd COJEP)KATCS MBIIbBIK, CBHUHEL, IbLUIb,
CEPHHUCTHIN ra3, GTOPUCTHIE COSTUHEHMSI, OKUCIBI TSDKEIBIX METAJUIOB U PAJ APYTUX
IIPUMECEH.

C BBIOpOCAaMU KOKCOXMMHMUYECKHUX MPEANPHUATHI B BO3AYyX MOCTYMArOT (HEHOI,
pa3IuYHbIE YTJIEBOJOPOAbI, CEPHUCTBIM ra3 W psAx APYTUX COeAMHEHUU. B paiione
KOKCOXMMHUYECKUX 3aBOJIOB CEPOBOAOPOJ OOHApYKMBAETCi B KOHIICHTpALUSX,
npesbimarommx IIJIK Ha paccrossHum no 12 kM, cepHucteli ra3 — no 11 kM,
oen3(a)nupen — 10 2 kM. HedrenepepabaTbiBatouiye 3aBOJbl, MPEANPUATHS
XUMHUYECKON MPOMBIIIJIEHHOCTA BBIOpAChIBAIOT B aTMoc(epy OO0Jibllioe KOJIUYECTBO
Pa3HOOOpa3HBIX YIIEBOJOPOAOB — 10 50 pa3nuyHbIX COEAUHEHUH, B TOM YHCIIE:
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napaduHbl, oieUHBI, allETUIICHBI, APOMATUYECKHUE YTICBOAOPOIbI, XJIOPHUPOBAHHbBIE
yraeogopoasl u  Ap. Ocoboe 3HayeHHME HMEET BBIOPOC KaHIEPOTE€HHBIX
MOJMITUKIIMYECKUX ~apOMaTUYeCKuX yrieBoaopoaoB (O6ens(a)mupen u 1p.). B
BBIOpOCaX XMMUYECKHUX 3aBOJIOB OPraHUYECKOTO CHHTE3a MOTYT COJEP’KAThCS CaMble
pa3zHO00pa3Hble O XUMHUYECKOW MPUPOIE TPUMECH B 3aBUCUMOCTH OT MpOoduiIs 1aH-
HOTO TIPOM3BOJICTBA.

B mocnennue necATUneTHs 3HAUMTEIBHOE MECTO B 3arpsi3HEHUM aTMOC(HEpHOro
BO3/lyXa CTald 3aHUMaTh TNPEANPHUATHS OHOTEXHOJIOTHH, JKCILTyaTHPYIOITUE
YHUKAJIbHbIE BO3MOXHOCTH MHMKPOOPTaHW3MOB - TMPOAYIEHTOB. BozmyiiHbie
BBIOPOCHI TAaKUX TMPOU3BOJICTB COJACPKAT OPTaHUYECKYIO MbUIb, MPEIACTABICHHYIO
KU3HECTIOCOOHBIMM MUKPOOPTaHM3MaMHM, a TAK)K€ KOHEYHBIMUA M MPOMEKYTOUHBIMU
MPOIYKTaMU MHKPOOHOJIOTHYECKOTO CHHTe3a (B TOM UHCIE aAHTUOMOTHUKH,
AMUHOKHUCIIOTHI, 0EJIOK U MHOTUE JPYTUE TMPOIYKTHI).

ABHMATPAHCHOPT - SIBJISIETCS 3HAUYMTENIbHBIM 3arpsizHuTeneM atmocdepsl. Tak,
pu B3JieTe 4-MOTOPHBIN PEAKTUBHBINA CAMOJIET BHIOPACHIBAET KOJIUYECTBO TOKCUUHBIX
razoB, paBHOe 10 00bemy BbIxjonmy 6800 aBroMoOuiei. Jlersimue Ha OOJBIION
BBICOTE CaMOJIEThl BHIOPACHIBAIOT OKUCIIBI a30Ta, BEAYIUE K Pa3pyIICHUIO0 030HOBOTO
cinosg 3emiu. Ilpu uCnoNb30BaHWM ABUATEXHUKH YPE3BBIYAHHO BBICOK YPOBEHD
noTpeOIeHUsT KUCIOPO/ia Bo3ayxa. PeakTUBHBIN aiiHep npu nepeneTe u3 AMEpUKU B
EBpomny 3a 8 u mosnera notpebisser 35 T kucnopona. Takoe KOIMUECTBO MPOU3BOAST
3a TO YK€ BpPEeMsI IPUMEPHO 25 ThIC. TEKTapOB Jeca.

PakeTHo-KOCMMYeCKasi TeXHHMKA - B OONIEH CTPYKType HCTOYHHKOB
3arpsi3HEHUs] aTMOC(EPHOTO BO3/yXa 3aHUMaET oueHb Hebombioe Mecto (o1 0,00004
mo 0,01 %), omHako OCHOBHas OIACHOCTh HMHTEHCHMBHOIO OCBOEHMS KOCMOCa
3aKJIIOYAeTCsl B PAa3pyILICHUH BEPXHUX CIIOEB aTMoc(epbl U, MPEXIE BCEro —
030HOBOT0 3KpaHa 3eMJIu.

I'mrueHuyeckoe 3HaYeHHEe BPeIHbIX ra3000pa3HbIX NpuMecei

Oxcup yriaepoaa (CO, yrapHslii ra3) - NpoayKT HEMOJHOTO CrOpPaHUs TOILIUBA,
NoMaAaIuil B aTMOCc(epHBIi BO3AYyX € BBIOpOCAMU MPOMBIIUICHHBIX MPEINPUITHI
¥ BBIXJIOITHBIMU Ta3aMU aBTOTpaHCIOpTa. B Bo3ayxe KHUIBIX MOMELIECHHA OKCH[
yIIIepoJa MOXKET MOSABIATHCS MPH MEYHOM OTOIUICHHWHU B ClIydyae MPeKIeBPEMEHHOTO
3aKpBITHS ABIMOBOM TpyObl, B Ta3u(UIIMPOBAHHBIX MMOMEIICHUAX MPU HEUCIPABHBIX
ropeskax M B pe3yibTaTe yTeuku rasa u3 cetu. Okomso 0,5—1,0 % okcupa yraepoaa
COJIEP’KUT TabauHbId IbIM. B MPOM3BOACTBEHHBIX YCIOBUAX OKCHJ YIIEpoia MOXKET
0o0pa3oBBIBATbCS U HAKAIIUBATHCS B pabOuMX TMOMEUICHHSX B pe3yJbTaTe
TEXHOJOTHUECKUX mporeccoB. [lpunsro cuurtath, uto 1/3 Bcero kommuectBa CO,
3arps3HAIOLIETr0o aTMocdepy, CBs3aHa ¢ AEATEIbHOCThIO YEJIOBEKa.

Oxcup yriaepona siBIsieTCSI TOKCUYHBIM BemiecTBoM. [IpoHukas dyepes jerkue B
KpOBb, OH 00pa3yeT MNpOYHOE XUMHUYECKOE COEAMHEHHE C TeMOINIOOMHOM —
Kapbokcueemo2no6un, OIOKUPYS TPOLECCHl TPAHCIOPTa KHUCIOpOJa K TKAaHAM, B
pe3yabTaTe 4ero B OpraHW3ME HACTYIMaeT KUCIOPOAHOE TOJIOIaHuE — aHOKCEMUS
OCTPOT0 MJIM XPOHMYECKOTO XapakTepa B 3aBUCUMOCTH OT KoHueHTparuu CO. Yame
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BCTPEYAIOTCS XPOHWUYECKUE OTPABJICHHS, BBIPAKAIONIUECS TOJOBHOW  OO0JIbBIO,
CHUKEHUEM NaMATH, PACCTPONUCTBOM CHA, MOBBIIIEHHON YTOMIISIEMOCTBIO U JIP.

Meran (CH,;) -  oOpa3yercs Kak €CTECTBEHHBIM IIyTEM B pe3yJibTaTe
KU3ZHENIEATEIbHOCTH MUKPOOPTaHW3MOB B 3aCTOMHBIX M MOYBEHHBIX BOJAAX, TaK U B
pe3yibTaTe AESTeNIbHOCTU YeJOBeKa: MpU pa3paboTKe M SKCIUTyaTalliyd ra30BbIX U
HE(DTAHBIX MECTOPOXKIECHU I, UCIOJIb30BAHUU MPUPOJHOIO Ta3a, CKUraHuu yris. B
nocJeAHUE KOJIbl KOJIMYECTBO MeTaHa B aTMocdepe yBenuduBaercs Ha 1 % B roj.

Muoxkeua cepbl (SO, cepHHCTBIH Tra3) — OTHOCUTCS K TPHOPHTETHBIM
3arps3HsfonMM  BemectBaMm. [loctymaer B aTtMocdepy TpH CKUTAaHWUU TOIUIMBA,
ooratoro cepoii, HampuMmep KaMEHHOTO YISl M CEPHUCTBIX COPTOB He(PTH HA
TEIJIOBBIX AJICKTPOCTAHIUAX, HedTernepepadaThIBAIOMIUX 3aBOJIaX, B KOTEIBHBIX U
JIPYTUX MPOMBINIJICHHBIX TPEATNPUSTUSIX.

CepHucthlii Ta3 o0nazaer pe3KUM 3alaxoM U OKa3bIBaeT pa3pa)arolee
NEUCTBUE Ha CIM3UCThIE OOOJIOYKM TIJIa3 M BEPXHUX JAbIXaTeNbHBIX myTeu. [lpum
XPOHUYECKOM OTpaBiICHUM HAOIIOJAIOTCS KOHBIOHKTUBUTHI, OPOHXUTHI U MPOYHUE
NOpa)KEeHHUs. DTOT ra3 OKa3blBAE€T BPEIHOE BIUSHUE HA PACTUTEIHLHOCTh, OCOOEHHO Ha
XBOMHBIEC MOPOJIbI IEPEBHEB, a TAKXKE HA METAJUIMUECKUE MOBEPXHOCTH, BBI3bIBAS UX
KOPPO3HIO, TaK KaK JUOKCHUJ CEPhl OKUCISETCS B TPUOKCHU] CEPbI, KOTOPBIA ¢ Biaroi
BO3JlyXa 00pa3yeT a’po30Jib CEpPHOM KHCIOThI, BXOASIIMK B COCTaB KHUCIOTHBIX
OXKEH.

Oxcuapl azora (NO, NO,, N,;O) - coxmepxkarcs B BBIXJIONHBIX Ta3ax
ABTOTPAHCIIOPTA M B BBHIOPOCAX MPOMBIINUICHHBIX MPEANPHUITUHN, TPOU3BOIAIINX
a30THYIO KHUCIJIOTY, a30THbIE YyAOOpeHHMs, B3pbIBUaThle BemiecTBa U Ap. HambOomee
BpeaHbIM BemecTBOM siBisgercs guokcua  a3zota (NO,), kotopeiii obmamaet
pa3apakaroIuM JICWCTBHEM Ha CIU3UCTHIE 000JIOYKH BEPXHHX JBIXATEIHHBIX MYyTEH.
[lomamass B opraHu3M 4YellOBEKa, OH B3aUMOJEWUCTBYET C TeMOTJIOOMHOM KpOBH,
BBbI3bIBasi 00pa30BaHUE MemeemMo2l00uHa N TUTIOKCUYECKUE paccTporcTBa. Jlnurens-
HOE BJbIXaHUE MaJbIX KOHUEHTpAIMil OKCHUAOB a30Ta BBI3BIBAET IIOSIBICHHE
OpOHXMTOB, aHEMHUIO, YXYICHUE TEUCHUSI CEPACUHBIX 3a00JICBAHUM.

Paznoxenue pauokcuga aszota B aTMOC(hEpHOM BO3AyXe IOJ BIUSHUEM
yIbTpa(hHOJETOBBIX Jydel Ha OKCHJ a30Ta M aTOMapHBIM KUCIOPOJ MPUBOIAUT K
00pa3oBaHMIO0 CBOOOAHBIX paguKanoB o030Ha. OKCHUIBI a30Ta M YrI€BOAOPOJbI
COEIMHSIIOTCA C KUCIOPOAOM M 00pa3yloT OKCHUAAHThI, CPEAU KOTOPBIX HMEIOTCS
OYEHb TOKCHYHBIE BEIIECTBA, YUYACTBYIOIIHE B 00pa3oBaHUU (HOTOXUMUYECKOTO CMOTa
BMECTE C OKCHJAaMU a30Ta.

KaHueporennble yrieBoaopoabl — 3TO MOJUIUKINYECKUE apOMATUUYECKUE
yIA€BOJIOPOABI, CaMbIM CHJIBHBIM U3 KOTOpBIX siBsieTcst 3-4-Oen3(a)mupeH,
MOCTYIAMIIKEe B aTMoc(epy ¢ BBIXJIONMHBIMU Ta3aMW JBUTATENICd BHYTPEHHETO
CropaHusi, BEIOpocamMul peAnpusTiii HepTe- 1 KOKCOXUMHUUYECKOUW TTPOMBITINIEHHOCTH
U JpYrux MNpeanpUsTHH, UCHOJIB3YIOIIMX B KAaYeCTBE TOIUIMBA HE(MTh M KaMEHHbIN
yToJb. 3-4-0eH3(a)IUpeH COIEPIKUTCS TaKKe B TAOAYHOM JIbIME.

JlaBHO ycTaHOBJIEHA 3aBUCHUMOCTb MEXIY YPOBHEM 3arps3HEHUs] aTMOC(PEPHOTO
BO3J/lyXa KaHIEpOr€HaMU M 4YacTOTOW BO3HHUKHOBEHHUS CIydaeB 3a00JE€BaHUU paKkoM
JIETKOTO.
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IIpoune BpeaHble mpuMecH. TBepbie BEIIECTBA, B3BEUICHHbIE B aTMOC(HEPHOM
BO3JlyX€, MPEICTABIAIOT COOOM IMbUIb €CTECTBEHHOIO W HMCKYCCTBEHHOI'O TIpO-
UCXOXJeHus. Paznuuaror clieqyroniue BUIbI €CTECTBEHHOM MbUIM: KOCMHYECKas,
BYJIKAHUYECKAsl, MOPCKasi, JIECHBIX IOKapOB W Ha3eMHas, UMeEIoIIas HauOoJiblee
rUrueHnyeckoe 3HayeHrne. OHa COCTOUT U3 MOYBEHHOW MBI U MbUIM PACTUTEIbHOM.
[louBeHHast TbHUIb HACENEHHBIX MECT, PACIHOJOXXEHHBIX B MYCTHIHHBIX W MONY-
MyCTBIHHBIX MECTHOCTSX, Ha 70—80 % cOoCTOMT M3 MHHEPAIBHBIX COEAUHEHUN C
BBICOKMM  COJCpXXaHHEM CBOOOJHOM  JBYOKHMCH KpPEMHHsS, HO  OIACHOCTb
BO3HMKHOBEHUS CUJIMKO3a OT HEE HEBEJIMKA.

K pacturenbHON NBUIM OTHOCATCS MBUIBIA LBETYIIMX PACTEHUH, CIIOPHI TPHOOB
U OaKTepHid.

[1b11b MCKYCCTBEHHOI'O MPOUCXOXKJICHUS MOCTYMAaeT B BO3AYX MHPHU COKUTAHUU
TBEPJOT0 TOTUIMBA (YIJIs1) B BUJE 30JIbI, HEJIOKOTA U CaXXH. 30J1a MPECTaBIsET COO0M
HEroploYre NMPUMECH K YIUII0, HEJOKOI — HECTOPEBIIME YACTUIIBl YIJIA, caka —
MPOIYKT HEMOJHOTO CrOPAHUS YIJIsA, ABJISIONINICS HanboJiee NaTOreHHBIM KOMITOHEH-
TOM, TaK KakK COJIEPHUT KaHIEPOTreHHbIE BelllecTBa [OeH3(a)IUpeH, METUIXOJAaHTPEH,
aHTpAaIIEH |.

[Tbu1b MOXKET OKa3bIBaTh Ha YEJIOBEKAa KOCBEHHOE U MPSAMOE HEOJIAronpusTHOE
Bo3zelicTBre. KOocBeHHOE BIUsIHME MBUIM OTMEUYAeTCs B aTMOcepe U 3aKI0YaeTcs B
YMEHBIIEHUNM HWHTEHCUBHOCTU COJHEYHOW pajualuu, COJCUCTBUM OOpa30BAHMIO
00JaYHOCTH U TYMAHOB, YTO BEJET K CHIKEHHIO €CTECTBEHHOM OCBEIICHHOCTH
NOMEIIEHUI U KaK CIEACTBHE OJU30pPYKOCTH M paxuTa y JEeTei, ocTeornoposa y
B3pOCIJIbIX, CHOCOOCTBYET BBIKMBAHUIO MMaTOT€HHBIX MUKPOOOB B OKpY>KaIOILEH Cpeie.
[IpsMoe ke AelCTBUME MBLUIM: pa3Apakarollee, MEXAHMYECKOE, KaHIIEPOTE€HHOE,
TOKCHUYECKOE, JMUIAECMUOJIOTHYECKOe, (UOPOreHHOe, KapHeCOTreHHOEe, JYy4YeBoe,
AJIEPTEHHOE, JMHUIEMHOJIOTUYECKOe — MOXKET HaOII0AaThCs B HEOIArOMPUSITHBIX
MPOU3BOICTBEHHBIX YCIOBHUSIX.

Coenunenusi xsiopa u ¢ropa (CH3Cl, HCIl, ¢peoHsl u NpOAYKTH HUX
paspyiienusi). boiblylo OMacHOCTh NPENCTaBIs€T AHTPONOTEHHOE 3arpsi3HEHUE
aTMoc(epbl XUMUYECKUMU COEAMHEHUSIMHU, COACpPKAIIUMU XJIOp uin (prop, i odba
ATUX JJeMEHTa. DTO TaK Ha3bIBaeMble (PpeoHBI: XJIOPHTOPIPOU3BOIHBIE METaHA,
staHa u 1ukiooyrana (CFCl;, CF,C1, u ap.). ®peoHsl MHUPOKO MPUMEHSIOTCS Kak
pacTBOpUTENIM B OaJJIOHYMKAX C a’po30JsiIMU  Pa3IMYHOTO HA3HAUEHHUS, Kak
OXJIQXK/IAIOIINE JKUJIKOCTH B XOJIOJWIbHUKAX M KOHAUIMOHEpax. DpeoHbl JIErko
IPOHUKAIOT B CTparocdepy, TaKk Kak SBISAIOTCA MHEPTHHIMU razamu. OgHako Ha
BbicoTax 30 — 40 kM moj naelcTBHEM YIbTPa(HUOJIETOBOW HYAaCTH COJHEYHOTO
U3ITy4eHHUs (B IMana3oHe IIUH BOJH 180 — 225 HM) OHM pa3iiararorcs ¢ BbIACICHUEM
AKTHUBHBIX aTOMOB XJIOpa. ATOMBI XJIOpa B CBOIO OU€pellb JCUCTBYIOT KaK CUJIbHBIC
KaTaJIN3aToOPhl paciaia 030Ha.

B 1987 rony B coorBercTtBuM C IIporpammoii OOH mo oxpyxaromien cpene
(FOHEII) Bctynun B geiictBue «MoOHpeanbCKUid TPOTOKON IO  BEIIECTBaM,
pa3pyLIAOMIMM O30HOBBIN CIIOW», MPEAYCMATPUBAIOLINN IMOCTEINEHHOE COKpAallCHUE
OpOU3BOJACTBA MW TMOTpedneHuss psga xuopdropyrieponoB. B wyactHocTH B
COOTBETCTBUHM C 3THUM MNPOTOKOJOM (ppeoH R-12 (kak Hambosiee crocoOCTBYONTUNA
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pa3pyIIeHuI0 030HOBOTO ciiosi) u R-22, a Taxke apyrue (peoHsl, pa3pyliaroniue
030HOBBIH CITIOM, TIEPECTaIH MPUMEHATHCS B OBITOBON TEXHUKE.

Biusinue armocdepHbIX 3arpsi3HEHU HA CAHUTAPHbIE YCJIOBUS KU3HU U
310POBbE HACEJICHUS

W3MeHeHus: XUMHUYECKOro cocTaBa M (PU3MYECKUX CBOMCTB aTMoc(hepHOTo
BO3JlyXa TMPUBOJAT K pa3IUYHBIM HETaTHUBHBIM MOCHEACTBUSM B OOBEKTax
OKpY>Karoller Cpelibl U K HAPYIIECHUIO 300POBbs JIIOAEH.

Kuciaorubie goxam. O0pasyromascs Mpu CKUTAHUW YISl U He(YTHU JABYOKHCH
Cepbl, MOCTyINas B aTMOC(EPHBIN BO3AYX, OKHUCISIETCA KHCIOPOAOM BO3IyXa [0
TPEXOKHUCH, KOTOpask pearupyer ¢ BOASHBIMU HapaMu, o0pa3ys CEpHUCTYIO KHCIIOTY,
KOTOpasi, B CBOIO OYEpE/b, OKUCIIACH, MPEBPALIAETCS B CEPHYIO KHCIOTY. OKHCIIBI
a30Ta, CcojepKalluecs B BBIXJIOMHBIX Ta3aX aBTOTpPAHCIOPTa M B BBIOpOcax
OPEANPUATAA XUMHYECKOW NPOMBIIUIEHHOCTH, TAaKX€ pEarupyroT C BOJSHBIMU
napaMu ¥ o0pa3yroT a30THYI0 kuciaoTy. OOpaszoBaBuiuecss B aTMOC(HEPHOM BO3AyXe
cepHasi M a30THasi KUCJIOThl BEIMBIBAIOTCA U3 BO3yXa AOXKIEM U CHETOM U IPUBOJST K
3arpsi3HEHUI0  BCEX  OOBEKTOB  OKpyXarouieil  cpefpl.  MHOro4MCIeHHbIMU
UCCJIEIOBAHUSIMU OBLIO MTOKA3aHO, YTO COJIEPKAHUE KHUCIIOT B TAKUX OCAJKaX B COTHU
U THICSYM Pa3 MPEBBIIIAET UX €CTECTBEHHbIE MPHUPOAHbIE KOHIIEHTpauuu. Joxnenas
BOoJa, oOpa3yromjasics TMpUd KOHJEHCAllMM BOJSHOIO Iapa, JOJDKHA HMMETh
HelTpanbHyto peakuuto (pH 7,0). BoOpaB ke KucimoTsl, oOpa3yromigecss Hu3
JTUOKCHJIOB CEphl M a30Ta, JOXJb CTAaHOBUTCA 3aMeTHO kucibiM (pH 6,0—4.0). Tlo
COJICPKAHUIO KHCIIOT COBPEMEHHBIE JIOKIAU B pAJIE CIYy4aeB COOTBETCTBYIOT
KHCJIOTHOCTH CyXOIr'0 BUHA, a YaCTO U CTOJIOBOIO YKCYyCa.

3arpsi3HeHue KUCIOTHBIMU JOKISIMHU BOJIbI BOJIOEMOB BIJICUET 3a COOOM IIyOOKHe
XUMHYECKHE U OMOJIOTMYECKHE MEePEeCTPONKU BOAHBIX CUCTeM. Tak, Mpu CHIKEHUU
pH BomubIX 00BEKTOB 10 6,0 —6,5 MOTMOAIOT YAUTKHU, MOJUTIOCKH, paKOOOpa3HbIE,
rubHer mkpa 3emMHOBOAHBIX. [Ipu pH 5,0 — 6,0 ruGnyT curossie pwIOBI, (popers,
Xapuyc, JOCOCh, OKYHb, IIIyKa U JAPYTHUE BUIBI PbIO, a TaK:KE€ OTMHUPAET IUIAHKTOH U
HacekoMble. Hapsiny ¢ rulenbio 03ep mpoucxXoauT aerpajanus jgecos. [psmoii yiepo
BBIPAXKAETCA B XUMHUYECKOM OXKOI€ pPACTEHUW, CHHXKEHUHM IPUPOCTA, U3MEHEHUU
COCTaBa MOJIOJOTOBOM PACTUTENIBHOCTH. KHCIOTHBIE JOKAW OMACHbl U BPEAHBI IS
YeJIOBEKa U OKPYXKAlOLIEeW CpeApl ele Mo LeIoMy psay NpuduH. I3BecTHO, 4TO
PTYTh, COJIEpKAILIasiCs B IPUPOIHBIX BOJIOEMAX, O] BIUSHUEM KUCION CPellbl MOXKET
IPEBPATUTHCS B SAOBUTYI0O MOHOMETHJIOBYIO PTyTh. PbiOa, HakarmBasi B CBOUX
TKaHSIX 3TO TOKCUYHOE COEJUHEHUE PTYTH, MOXKET CTaThb HNPUYMHOW OTPaBICHUS
monei. Ilpu 3a0ope NMUTHEBON BOJBI C IOBBIMIEHHOW KHCIIOTHOCTBHIO TOKCHYCCKHE
BEIIeCTBA W3 MaTepuajoB Tpy0 U JApPYyruxX COOPYKEHHUHl  BOJIOINPOBOJA,
KOHTAaKTUPYIOLINX C TAKOU BOJIOM, MOTYT PACTBOPATHCS B HEW U HETaTUBHO BJIMUSATH HA
30pOBbe Hrosie. KHUCIOTHBIE MOXKIM pa3pyllalOT MPEAMETbI, KOHCTPYKLUH W3
MeTaia (B ropoJax KOppo3usi MeTajljia B JAECATKH pa3 ObICTpee MPOUCXOAMT, YEM B
CEIbCKOM MECTHOCTH), TakKXK€ OHH BO3JCHCTBYIOT Ha 3[aHUs, COOPYKEHUS,
MaMSITHUKHU apXUTEKTYPBI.
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IHapauxkosBbiii 3¢ ¢exr. Takne raspl, Kak yriIeKUCIbIM ra3, METaH, OKCHIbI
a30Ta, 030H, (PPEOHBI, MPOMYCKasi COJTHEYHbIE JIyUH Yepe3 aTMochepy, NpensITCTBYIOT
00paTHOMY JIJTMHHOBOJIHOBOMY TEIJIOBOMY M3JIYYEHHUIO C 3€MHOU MOBEPXHOCTH, YTO
OPUBOJUT K TaK HA3bIBAEMOMY «IAapHUKOBOMY» 3(dekTy. 3a mocinegHee CTOJIeTUE
TeMrepaTrypa Ha 3emie moBbicuiachk B cpennem Ha 0,6 °C, a HauOodbIIMi pPOCT
TEMIIEPATYpbl MPOU3OIIEN 3a MHocienHue 25 ner. B HacTosmiee BpeMs CKOPOCTb
pocTa TemnepaTyphl Ha 3emiie mpumepHo B 10 pa3 6ombiie, yeM 3a nepuos ¢ 1850 mo
1960 rr.

[Ipn coBpeMEHHBIX aHTPOMOTEHHBIX HAarpy3kax Kaxaele 10 yer temmepaTypa
Oynet noBeimatbes Ha 0,5 °C, 4TO MOBBICUT YPOBEHH MUPOBOTO OKeaHa M3-3a TasTHUS
CHEroB U JbpJ0B Ha 1—1,2 M 3a kaxzasie 10 ner. MIMeroTcs pacueTrsl O TOM, YTO
noAbeEM ypoBHSI MUpPOBOTO OKeaHa Ha 6 M MPUBEAET K 3aTOILUICHUIO cylu 3emiu. B
HAauOOJBIIIEH CTEMEHU HJTO YIrpoXkaeT NPHOPEKHBIM paioHaM ¥  OCTPOBHBIM
rocynapctBam (BenukoOputanusi, Anonus u Ap.). [loBeimeHue cpeaHeit rimodaibHOM
temneparypsl Ha 1,5—4,5 °C npuBener kK nepepacnpeesieHU0 0CaJIKOB Ha 3eMiie,
YBEIUYUTCS KOJUYECTBO OIMYCTHIHEHHBIX 3€Mejb, TaK Kak MOYBEHHas Bjara OyJneT
UCIIAPATHCS CUIIbHEE, pacTaeT BEUHasi Mep3JioTa.

O3oHoBbIe bIpbI. [l07 «O30HOBBIMH [JbIpaMU» IOHUMAIOT YMEHBIICHUE
KOJIMYEeCTBA O30HA B aTMOC(EPHOM BO3/AyX€ HaJ OrPAHMYEHHBIMU TEPPUTOPHUIMU
3emuid, OCHOBHasi (DYHKIIMSI KOTOPOTO COCTOMT B OXpaHE€ 4YesloBeKa M MPUPOJIHOMN
cpeapl  3eMaM  OT  BO3JEUCTBUSL  JKECTKOIO  KOCMHYECKOIO  U3JIy4EHUS
(KOpOTKOBOTHOBOTO yibTpaduosnera). M3BeCTHO, YTO KaXKIIbIil MOTEPSHHBIN MPOIIEHT
030Ha B MaciiTade IMIaHeThl BbI3bIBAeT 150 ThIC. CyyaeB CIIEMOTHI U3-3a KATapaKThl,
Ha 2,6 % yBEMWYMBAETCA KOJMYECTBO PAKOBBIX 3a00JICBAaHUI KOXKH, TOJABIISCTCS
MMMYHHasl CUCTEMa OpraHu3Ma.

OCHOBHbBIE MEXaHU3MbI Pa3pPYIICHUS 030HA:

- ¢poTonu3 o30Ha ¢ oOpazoBanueMm MmouiekyssipHoro (0;) u artomaphHoro (O)
KHCJIOPOJIA;

- COGJIMHEHUE MOJIEKYJIbl 030Ha C aTOMOM KHCIIOpoJa ¢ OOpa30BaHHUEM JIBYX
MOJIEKYJ KACIIOPOJIa;

- pa3pylLICHHE 030HA C YYaCTUEM XMUMHUYECKUX IMPUMECEH, BBITOIHSIOMMNX POJb
KaTaqu3aTopoB (COSAMHEHUS XJIOpa, (PPEOHBI U MPOIYKTHI UX pa3pyILICHUs );

- pa3pylLICHHE O30HA MPU B3aUMOJECUCTBUU C a’PO30JISIMHU, MOCTYMAOUIMMH B
ctparocepy B pe3yiabTare BhIOpOCca Ta30B W THUIM MPU MOITHBIX H3BEPKEHUIX
BYJIKAHOB, B pe3yJbTaTe 3arpsi3HeHUs aTtMochephl BBHIOPOCAMH IMPOMBIIUICHHBIX
IPEAIPUATANA, TPAHCIIOPTA.

- aKTUBHOE Yy4YacTHE€ B Pa3pylICHUU O30HA NPUHUMAIOT TAKKE 3apsKECHHBIE
YaCTUI[BI — WOHBI, MMEIOMMEecs B Tpomo- u cTparochepe. Monbl B arMmocdepe
BO3HUKAIOT TOJ BO3JICHCTBUEM BBICOKOIHEPTUYHBIX KOCMHUYECKHX WM COJTHEYHBIX
YaCTHLI;

- K YHCIYy BELIECTB, pa3pylIaloluX O030H aTMoc(epbl, OTHOCATCS MPOIYKThI
HEIOJHOTO CrOpaHusi OPraHUYeCKOTO TOIUIMBA CBEPX3BYKOBBIX CaMOJIETOB U
KOCMMYECKHX alllapaToB. 3a cuer Hux pazpymaercs a0 10 % o30HOBOro cios
aTMoc(ephl.
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Toxcuveckue TyManbl. OHM BO3HHKAIOT IIPU BHICOKOM YPOBHE 3arpsi3HEHHOCTH
aTMocQepbl 1 HEOJIArONMPUATHON ISl €€ CaMOOUYHUIIEHUSI Oro/ie (aHTUIMKIOHAIbHAS
noroja ¢ TYMaHOM M O0€3BeTpHe, a TAK)Ke TeMIlepaTypHasi HHBEPCHSI).

Kak u3BecTHO, B OOBIUHBIX YCIOBHSIX TEMIlepaTypa BO3AyXa MOHIKAETCS IO
Mepe yaajdeHus oT MmoBepxHocTu 3emud. OJHAKO NMEPUOJUYECKH BO3HUKAIOT TAKUE
COCTOSIHMSI aTMOC(EpHOTO  BO3/yXa, KOTOpbI€ HAa3bIBAIOTCA TEMIIEpaTypHOH
WHBEpcHUel («IepeBepThIBAHKEY), NMPU KOTOPON HIKHHE CJIOM BO3JlyXa CTAHOBSITCS
OoJee XOJIOAHBIMH, YeM BepxHUE cliou. [loaTomy 3arpsisHeHust aTMOc(hephl HE MOTYT
MOJHUMATBCSI BBEPX U OCTAIOTCSI B MPU3EMHOM CJIO€ BO3/yXa, IIE KOHIIEHTpaluu
OTUX 3arps3HEHUN pe3ko Bo3pacTaioT. Hambomnee BBICOKHME KOHIIEHTpAIUU
HAOJIOMAIOTCS TIPHU CUIILHBIX MOPO3ax B MEPHOJ 3UMHHUX MHBepcuil. OHU BO3HUKAIOT
B pPE3yJbTaTE€ CWJIBHOTO OXJIaXJCHUS 3€MHOM IMOBEPXHOCTHU M MPU3EMHBIX CJIOEB
BO3/yXa.

Hepenku ©W HOYHbIE HWHBEPCHM BCJCACTBUE OXJAKICHUS 3€MIIM, YEMY
CIIOCOOCTBYET sSICHOE HEOO M CyXOW BO31yX (BBICOKAas BJIAXKHOCTh U OOJIAYHOCTH
NPENATCTBYIOT WHBepcHuM). HouHble MHBEpPCHMU AOCTUTAIOT MaKCUMyMa B paHHUE
yTpeHHue 4achkl. MHBepcuu 00pa3yloTcsi B JOJUWHAX TOP, TaK KaK C TOP CIyCKaeTcs
XOJIOJHBIN BO3AYX U MOJTEKAET MO/ TEIJIbIH.

Paznuyaror nBa THNAa TOKCMYECKUX TYMaHOB: CMOT JIOC-aHJIKEJIECCKOTO THIa
(boTOXMMHUYECKHM TYMaH) U CMOT JIOHJAOHCKOTO THUIIA.

Domoxumuyeckuli myman BIiepBble HaOmomancs B Jloc-Anmxkenece, a Tenepb
BO3HHUKAE€T BO MHOTHMX IOpOJAaX pas3iauyHbIX cTpaH. [lepBUUYHON peakuuen sBiIseTcs
pa3lIoKEHUE AUOKCHUIA a30Ta moj AciicTBrueM Y D-U31ydeHHs] COJTHEYHON paualuu
(¢ mmuo# BosH 400 HM) Ha okcup a3zota U atroMapubid kuciopon (NO, ->NO + 0).
Ota peakius npuBoauT K oOpazoBanmio o30Ha (0+ 0,->03). [locnenuuii pearupyer c
YIIEBOAOPOIAMHU u oOpa3zyeT KOMILJIEKC COEMHEHU, Ha3BaHHbBIX
gdomooxcuoanmamu (OpraHUYECKUE TEPEKUCH, CBOOOIHBIC paauKaibl, adbICTHbI,
KeToHbl). HaxkammuBasicb Tpu COOTBETCTBYIOIEH Tmorojae (sicHas, Oe3BeTpue) B
aTMOC()EpHOM BO3JyX€ O30H U JIpyrue (POTOOKCUJAHTHI BBI3BIBAIOT CHUJIBHOE
paszipakeHUe CIM3UCTBIX O000JOYEK TIja3, BEPXHUX JbIXaTelbHbIX MmyTed. O
KOHIIEHTpaIuu ()OTOOKCUJAHTOB B BO3JyXE CYJAT IO COJIepKaHUI0 030HA. CUHUTAIOT,
110 0,5- 0,6 MI/M® 030HA BBI3BIBAET CHIIbHBI (HOTOXUMUIECKHIT TyMaH.

Cmoe 110HOOHCKO020 muna HAONIONAETCS MPU MACMYPHOM, TYMaHHOM MOTOJE,
CHOCOOCTBYIOIIECH BO3PACTaHMIO KOHLIEHTPALIMA CEPHUCTOIO ra3a W TpaHcpopMmaruu
€ro B ellle 00Jee TOKCUYHBIN a3P030Jib CEPHOU KUCTOTHI.

[Ipn neiicTBUM CMOrOB Ha HACEICHUE OTMEYAETCS pa3apaKEHUE CIU3UCTBIX
obonouek ra3 (pe3p B TJa3axX, CJIE30TECYCHHE), BEPXHUX JIBIXATEIbHBIX IyTEH
(My4YUTENBHBIM Kalienb). Y 4YacTH MOCTPaJaBIIMX OT CMOTa JIoJel HaOIromaeTcs
OJIBITIIKA, 001ast c1ab0CTh, MHOT/A - YyBCTBO YIYIIbs. TsHKEN0 MepeHOoCAT CMOT JIUIIA,
cTpagaromue  OpOHXMAIbHOM  acTMOM,  JEKOMIICHCHPOBAaHHBIMU  (opmamu
3a00JeBaHUM cepla, XpOHUYECKUM OPOHXUTOM U T.II.

CratucTUYecKHUil aHaau3 MoKasaj, YTO B THU CMOTa BO3pacTaeT 00paliiaeMocTh
HACEJICHUs] 3a MEIMIIMHCKOM TOMOIIBI0, a TaKXe CMEPTHOCTh OT XPOHUYECKUX
3a00J1eBaHUM CEPACUHO-COCYAUCTON CUCTEMBI U OPTAHOB JIbIXaHUSI.
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Bpennoe BoszmelicTBue aTMOC(EpHBIX 3arpsi3HEHU Ha 370pOBbE JIOJEH 10
BpEMEHU MpOosiBIeHUS 3P deKTa MOKHO pa3IeuTh HA ABE OCHOBHbBIE IPYIIIIbI:

1) ocmpoe Oelicmsue - 3h(PEKT HACTYyMaeT HEMOCPECTBEHHO 3a MEPHOI0M
BO3pACTaHUsl KOHIEHTpAM aTMOC(HEpPHBIX 3arpsA3HEHUN 10 KPUTUYECKUX BEIMYMH.
[IposiBisieTcss TOJMBKO B OCOOBIX CHUTyauusx (Hampumep, IMpU aBapusix Ha
MPOMBIIUICHHBIX MPEANPUITHIX WM B CIy4yae TOKCMYECKUX TyYMaHOB) U SIBISETCS
IPOBOLUPYIOMINM  (PAaKTOPOM OOOCTPEHHUS] XPOHUYECKUX CEPIACYHO-COCYAUCTHIX,
JICTOYHBIX, ajulepruueckux (OpoHXuanmbHas acTMa) 3a00JeBaHWNA W TOBBIMICHUS
o011eit 3a001€Ba€MOCTH U CMEPTHOCTH OT XPOHUUYECKUX OOJIE3HEH.

2) XxpoHuyeckoe Oeticmeue - SBISETCS PE3yJIbTATOM JUTUTECIBHOTO BIIHMSTHUS
aTMOC(EPHBIX 3arpsi3HEHUN Majlol MHTeHCUBHOCTA. OHO BCTPEUYAETCS 3HAYUTEIHHO
yaiie, 4eM OCTPOE U MOKET OBbITh pa3/eleHO Ha 1B MOATPYIIIbL:

- XpOHHYECKOE cheuu(puyeckoe JeHWCTBHE -  BbI3BIBACTCS  TAaKUMU
3arps3HUTENIIMU BO3.lyXa, Kak (QTop, OepHIUIMid, COETMHEHUSIMU CBUHIIA, MBIIIbSKA,
30161 1 MHOTUMU Jp. Tak, 3aperucTpupoBaHbl MHOTOUUCIEHHBIE CiIy4yau (iiroopo3a
Cpenu JETCKOro HAcCeleHUs, B CBSI3HM C 3arpsi3HEHHEM BO3/yXa COeIUMHEHUsAMH (pTopa
B pailoHax pa3MelleHHus aJTIOMUHHEBOM MPOMbBINUIEHHOCTH. Oco0yro poJib UrparoT
pUMeCcH B aTMOC(EPHOM BO3/IyX€, BBI3BIBAIOIINE 0moaieHHble nociedcmeus. K HuM
OTHOCATCSI ~ BENIeCTBa,  OOJaJarouIMe  KaHIEPOT€HHbIM,  AMOPUOTPOIIHBIM,
TEepaTOT€HHBIM, TOHAJTOTOKCUYECKIM H MYTareHHBIM JICHCTBHEM.

- XpOHHMYECKOE Hecmeuu(uueckoe eHCTBUE - BBIPAXKACTCS B OCIA0JICHUU
UMMYHO3AITUTHBIX CHWJI, YXYIIICHUH (U3MUECKOTO Pa3BUTHUS JCTEH, YBETUUCHUU
o011eit 3a0601eBaeMOCTH.

Hakonen, psin BemiecTs, cofepkKaliuxcsi B BO3AyXe, HAIpUMEpP O30H, 0OsagaeTt
TaK Ha3bIBAEMBIM PATUOMUMETHYECKUM JEHCTBHEM, CXOJHBIM C JICHCTBUEM
MOHU3UPYIOIINX U3ITyYEHUH.

TBepable W JKUAKUE YACTHUIIBI, COJEep)Kaliuecss B arMocepHOM BO3ayXe,
NPUBOJAST K 3HAYUTEITLHOMY 3arpsi3HEHUI0 OKOHHBIX CTEKOJ, CHUXKasi OCBEILIEHHOCTh
BHYTpPH IMOMEIIEHUH, a TAKXKE BIHUSIIOT HA MUKPOKIMMAT U CBETOBOM KJIMMAaT TOPOJIOB.

I'mrunennyeckasi XapakTepUCTHKA BO3AYIIHOM CpeAbl 3aKPbITHIX
nmoMeIreHun

CoBpeMEHHBII YENOBEK MPOBOAMT B MOMEHICHUSIX KWJIBIX U OOIIECTBEHHBIX
3JaHUI B 3aBUCHMOCTH OT 00pa3a >KM3HU U YCJIOBHM TPYIOBOW AEATEIBHOCTH OT 50
10 85 % cyrouHoro BpemeHHu. [103TOMy BHYTpEHHSIA Cpella MOMEIIECHUN, 1aXKe Mpu
OTHOCHUTENIbHO HEBBICOKMX KOHIICHTpAIUSX TOKCHYECKMX BEIIECTB, HeOe3pa3nuyHa
JUIS YelloBeKa M MOXKET BJIHMATh Ha €ro CaMO4YyBCTBHE, pabOTOCIOCOOHOCTh U
3/10pOBBE.

OCHOBHBIMU HMCTOYHMKAaMHU 3arps3HEHHUs] BO3AyXa 3aKpBITBIX IOMEIIECHUN
SBJIIIOTCA  BHEIIHUM aTMOC(EpHBIH BO3JYyX, CTPOMUTEIbHBIE U  OTIAEIOYHbIE
NOJMMEPHBIE MaTepHalibl, >KU3HEAEATEIbHOCTh OpraHHW3Ma CaMoOro 4YeloBeKa WU
OBITOBAsI 1EATENBHOCTD.
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Oxpyorcarouguti ammocepmwviii 6030yX - Ka4eCTBO BO3IYIIHON CPEIbl 3aKPHITHIX
MOMEIIEHUI M0 XUMHUYECKOMY COCTaBy B 3HAYHTEIHHOW CTETICHH 3aBHCHUT OT €T0
KayecTBa, TaK KaK 3/IaHUS HMMEIOT TOCTOSIHHBIH BO3MyXOOOMEH W HE 3alllUIIa0T
KUTENeH OT 3arps3HEHHOTO aTtMocdepHoro Bo3ayxa. CTeneHb NPOHUKHOBEHUS
Pa3IMYHBIX XUMHYECKHX 3arps3HUTENeil aTMoc(hepHOro BO3AyXa B TOMEIICHUS
pa3nIMyYHA: KOHIIGHTPAIlMM JUOKCHIA CEpbl, 030Ha M CBHUHIIA OOBIYHO HIDKE, YeM
CHapyXXH; KOHIICHTPAIlMM OKCHJOB a30Ta, yIjiepoAa M TbUIM OJU3KH BHYTPH H
CHApYXKH; KOHIICHTPAIIMM K€ arleTalIbJIeTHaa, arleToHa, 0€H30J1a, dTHJIOBOTO CIHPTA,
TOJIyOJIa, STWJIOEH30/a, KCWIONa U APYTMX OPraHUYECKUX COCAMHEHUN B BO3IyXe
MOMEIICHUI MPEBBINAIOT UX KOHIIEHTpaIuu B atMocdepe 6osiee uem B 10 pas, uro,
BUJIMMO, CBSI3aHO C BHYTPEHHUMH UCTOUYHUKAMHU 3arpsSi3HEHUN.

THonumepnvie cmpoumenvuvie u omoenoUHble Mamepuansl - OJHU U3 CaMBbIX
MOIIIHBIX BHYTPEHHUX HWCTOYHUKOB 3arpsi3HCHUS BO3IYITHOW CpPEIbl 3aKPBITHIX
nomemnieHnii. HoMeHKkaTypa MOMMMEpPHBIX MaTepuaioB HAcUYHMTHIBaeT okojo 100
HAaUMEHOBaHMW. WX HCMNONB3YIOT JUIsi TOKPBITHS TIOJIOB, OTICIKH CTEH,
TEIUTOU30JISIIIMA  HAPY)KHBIX KPOBIM W CTEH, THUAPOM3OIIALMHU, TEePMETH3aIUU U
OOJIMIIOBKY TaHENeH, M3TOTOBJICHUSI OKOHHBIX OJIOKOB M JIBEPEH U T.A. Y CTaHOBJICHO,
4TO BCE TOJUMEpPHBIE MaTepuaabl BBIACISIIOT Pa3HOOOpa3HbIE TOKCHYHBIC IS
OpraHM3Ma YeJIOBEeKa BEIlecTBa:

— MOJIMBUHUJIXJIOPUIHBIE MaTepuaibl BBIICISIOT B BO3IYIIHYIO CpPEIy
O€H30J1, TOJIYOJI, STHIIOEH30J1, IIMKJIOTEKCaH, KCHIION, Oy THIIOBBIN CIIUPT;

— JPEBECHO-CTPYKEUHBIE TUTUTHI Ha (heHOIPOPMATTLIETHIHON U MOYEBHUHO-
dbopmanbaeruaHo ocHoBax — (GheHoJ, hopMaIbIAETUI U aMMHUAK;

— CTEKJIOMJIACTUKN — aIleTOH, METAKPHJIOBYIO KHCIIOTY, TOIYOJI, OyTaHOoM,
dbopmanpaeru, GeHon, CTUpo;

— JAKOKPACOYHBIE TOKPBITUS U KIICHCOEpIKaIue BEIIECTBA — TOJIYOII,
OyTuiaMeTakpuiaT, OyTHaaneTar, KCHIo, CTUPOJ, alleTOH, OYTaHO, dTUJICHTIUKOJIb;

— KOBPOBBIC H3JCIUS W3 XUMHUYECKHX BOJIOKOH — CTHPOJ, HU30(eHOI,
CEPHHUCTHIA aHTHIPHI.

VHTEHCUBHOCTh  BBIJICTICHUS JIETyYWX BEIIECTB 3aBUCHT OT  YCJIOBUU
IKCIUTyaTalliy TOJMMEPHBIX MaTepuajoB — TEMIIEPATYphl, BIAXXHOCTH, KPATHOCTH
BO3JyX00OMEHa B TIOMEIIEHUH, BpPEMEHHU OKcIuTyaranuu. Jlaxke B HeOOIBIINX
KOHIICHTPAIUAX 3TH XUMUYECKHE BEIIECTBA MOTYT CTaTh MPUUNHON CEHCHOMITH3AIIH
OpraHu3Ma. YCTaHOBIEHO, YTO B TIOMEIIECHUSIX, HACHIIICHHBIX TOJUMEPHBIMH
MaTepuaiamu, HaOIroaaeTcss OOJIbIas MOABEP>KEHHOCTh HACENCHUS aJUIePTHYCCKUM
U TPOCTYAHBIM 3a00J€BaHUSM, THNEPTOHWU, HEBPACTEHUHU, BETETOCOCYIUCTOMN
nuctorny. Hanbosiee 4yBCTBUTENBHBIMH SIBIISTFOTCSI OPTaHU3MBI JIeTed W OOJBHBIX
JIOJIEH.

IIpooykmul orcuznedesmenbHOCMU OpeaHu3Ma 4en08eka — aHTPOIIOTOKCHHBI.
Y cTaHOBIEHO, YTO YEJIOBEK B MPOIECCE CBOCH JKU3HEACITEIIBHOCTH BBIICISICT OKOJIO
400 XMMUYECKUX COCIMHEHUH, MPUYEM MATas 4YacTh W3 HHUX OTHOCHTCA K YHUCIY
BBICOKOOTIACHBIX BEIECTB (2-i Kacc OMacHOCTH), 3TO AUMETHUIIAMHH, CEPOBOOPO/I,
JTMOKCH]T a30Ta, OKHCh dTUIIeHa, OeH301. K 3-My Kitaccy — MajoonacHbBIM BEIECTBAM
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— OTHOCATCSA YKCyCHasl KUCJIOTa, ()€HOJ, METUIICTHPOJI, TOIYOJ, METAHOJ, BUHUII-
arerar.

bvimosvie npoyeccwl - cxxuranue rasa, CTUpka, IPUTrOTOBJICHUE UM, KYpEHHE.
["a3udukanuss KBapTUp MOBBIIIAET YPOBEHb MX OJaroycTpoiicTBa, HO PE3yJIbTAThl
MHOTOYHMCJICHHBIX UCCIEAOBAHUI MMOKA3aJIM, YTO OTKPHITOE CXKUTAaHMUE Ta3a yXYIIIaeT
COCTOSIHME BO3AYILIHON cpenbl ra3u(UIMpOBAHHBIX >KWIWIL B IUIAHE 3arps3HEHUs
pPa3HOOOpa3HbIMM XUMHUYECKUMH BEIIECTBAMU M  YXYIIIEHUS MHUKPOKIMMATA
IIOMEIIEHNNW. DBpUIO yCTaHOBIEHO, 4YTO IIPM YacOBOM TIOPEHHMM Tra3a B BO3AYyXeE
MOMEIICHMH KOHIIEHTPALMH BEIIECTB COCTABILUIM (Mr/M°): OKcH yriaepoma — 15
dopmanbaerug — 0,037; okcup azota — 0,62; muokcun yraepona — 0,44; 6eH301 —
0,07, mpuueM BBICOKME KOHIIEHTPALIMU 3TUX BEIIECTB OOHAPYKUBAINUCH HE TOJIBKO Ha
KyXHE, HO ¥ B XWIbIX nomelnieHusax.TemmnepaTypa Bo3ayxa B MOMEIIEHUU BO BpeMs
ropeHus rasza nosbimanach Ha 3—6 °C, BnaxHocTh — Ha 10—15 %. Ilocne BbIkIIIO-
YeHUs] raza KOHIEHTPAIMM XMMHYECKUX BEUIECTB CHIKAIUCh, HO K HCXOJHBIM
BEeJMYMHAM MHOTa HE BO3BpallaIich U yepe3 1,5—2,5 u.

Y DacCUBHBIX KYpWUJIBIIMKOB (HEKYpSIIMX JIOAEH, HAXOASIIMXCA PSIIOM C
KypSIIMMH), KOMIOHEHTbl Ta0A4HOrO JbIMa BBI3BIBAIM Pa3IpPaKEHHUE CIHU3UCTHIX
000JI04€eK TJ1a3, YBEIMYCHUE COJePKaHUs B KPOBU KapOOKCUTEMOTIIJIOONHA, yUaIlleHHe
nyJibca, TOBBIINIEHHE YPOBHEW aprepuanibHOro pnasieHus. C TabakoOKypeHUEM
HANpPSIMYIO CBSI3BIBAIOT Pa3BUTHE paka OpOHXOJIETOYHOM cucTembl. [lomcunTano, 4ro
40 BBIKYpEHHBIX CUTApET B J€Hb MOCTABIIAIOT B Jierkue okoso 150 mr Oen3(a)nupeHa
JOTIOJTHUTENHHO K OeH3(a)mupeHy atMocepHOro Bo3ayxa.

21



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
pacmbUIeHne 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. HaJIuyue 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 XO35HUCTBA
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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 KHUCIOTHI 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,
OPEMATCTBYIONIEE HOPMAJIbHOMY TEIUIOOOMEHY MEXIy 3emield 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 MACMYpPHOI MOroe.

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

BapuaHTbl 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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