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BBEJIEHUE

[IpobGiiema kadecTBa BO3AYIIHOW Cpeabl TOMEIIEHUNH OCTAeTCs aKTyaJbHOU U
MpPUBJIEKaeT 0CO00€ BHUMAHHUE B IOCJICIHHUE JCCATUIICTHS B CBSI3U C HAKOTUICHHEM
JTAaHHBIX O HEraTHUBHOM BO3JECHCTBUU 3arpsi3HUTENICH BO3yXa NOMELICHUN Ha 3/10pO-
Bbe uenoBeka [FO.I1. I'mues, 2003; FO.J[. I'y6eprckuii u coast., 1991-2011; H.B.
CpocinoBa u coant., 2008; BO3, 2013; N. Fiedler et al., 2005; J.A. Bernstein et al.,
2008; C.J. Weschler, 2009].

[To onenkam BeemupHoii opranu3anuu 3apaBooxpanenus (BO3), 3arps3HeHne
BO3/lyXa BHYTPH MOMEIIECHUHN SBISETCS MpUUnHON Oonee 2,7% Oonesnedt u 3,3 Mui-
JMOHA TIPEXKIACBPEMEHHBIX CMepTel exerogHo. CII0KHOCTh MPEJOTBPAIICHUS II0-
CJIEICTBHM 3arpsI3HCHUS BO3AYITHON CpeIbl TOMEIICHHH IS 3I0POBBS YCYTyOIIeTCs
TEM, YTO ATOTO BO3JICUCTBUS TPYIHO M30€kKaTh, MOCKOJIbKY 0T /0% mo 90% cyTouHo-
ro OroKeTa BpeMeHu uyesoBek mpoBoauT B nomerieHuu [FO.I1. ['mues, 2003; BO3,
2013]. ®dusmosnorudeckre ¥ OMOXMMHUYCCKHE OCOOCHHOCTH OpraHM3Ma, Hampumep,
OopraHu3Ma JIeTeH B CBS3M C €r0 MHTCHCHUBHBIM Pa3BUTHEM, 00YCIaBIUBAIOT 0COOYIO
YYBCTBUTEIHHOCTh U YSI3BUMOCTH 3TOU TPYIIBI HACEICHUS K BO3JECHCTBUIO XUMHUYC-
CKHMX BEILECTB, B TOM 4HUCJE U 3arpsizHuTeneit so3ayxa [B.P. Kyuma, 2004; H.M. Ca-
BuueBa, 2005; A.A. bapanoB u coaBrt., 2011]. IToaTOMy KauecTBO BO3AYLIHOM CpPEJIbI
y4eOHBIX TOMENICHUIM UTPAET 3HAYUMYIO POJIb B (POPMUPOBAHUU JETCKOTO 3/I0POBbSI
[M.M. MokeeBa u coant., 2002; FO.A. Paxmauud u coant., 2004; I.I'. 3opuna,
2006].

B momMemenusax, kKak mpaBuioO, CYIIECTBYeT MHOKECTBO MCTOYHUKOB XMMHYE-
CKHX BEIIIECTB: CTPOUTEIIbHBIC U OTACIOYHBIC MaTEPHAIIBI, MEOEITb, OpTraHU3aIlMOHHAS
TEXHUKA U JpYrue npeaMeTsl 00Mxo0a, 3arpsi3HeHHbIN aTMOCc(epHbIi BO3AYX, a TaK-
K€ 4eJOBEK B pe3ynbTaTe ero >kusHenestenpbHocTu [H.B. JleGeneBa u coanrt., 2004;
A.A. Makc u coasr., 2011; E.E. Pymsanuesa u coasr., 2011; L. Lim-Kyu et al., 2012].
[To muteparypubiM ganabiM [BO3, 2010, 2013; K. Koistinen et al., 2008], npuopu-
TETHBIMU 3arps3HSIONIUMH BEIIECTBAMH BO3/yXa MMOMEIICHUH SBISIOTCS (hOpMalIbie-
THJI, JISTY4Ue OpraHHYeCKHe COeAMHECHHs (OCH30J1, TOIYOJI, STUIOEH30, KCHUIIObI),
azota (IV) okcun, moIuOpOMHpPOBAHHBIE AaHTUIUPEHBI, a TAKXKE TBEPJbIC UYACTHUIIBI
auametpoM a0 10 Mkm (PMyg), KOTOpbIe B Cilydae JJIMTEIILHOTO COBMECTHOTO BO3-
JENUCTBUSI Ha OPraHU3M MOTYT OBITh ONACHBI AK€ B MaJIbIX KOHIIEHTpauusx. Tax,
Hanpumep, 1o omeHkam BO3 nns PMjy mopor KOHLEHTpaluu, HUKE KOTOPOro HE
HaOJro1aeTcs yepo 3710pOBBIO YeJIOBEKa, MpakTuiecku orcyrcrByer [BO3, 2011,
2013].

Oco0yt0 03a004EHHOCTh BBI3bIBAET MIPUCYTCTBUE B BO3AYXE MOMEIICHUM TIpei-
cTaBUTEJECH CTOWKUX opranuudeckux 3arpssHuteneit (CO3), B 4acTHOCTH, MOJUO-
pomaudennnoBeix 3¢upo (ITB3) [S. Harrad et al., 2006; S. Hazrati et al., 2006;],
WCTOYHUKAMHU KOTOPBIX MOTYT SIBIISITHCS OpTaHU3AIMOHHAS U OBITOBAsl TEXHUKA, TECK-
CTHJIb, OTJICJIOYHBIC MaTepraibl Ha oaumepHoit ocHose [J.G. Allen et al., 2007; C.E.
Talsness, 2008]. Otu coemuHeHUsT CIIOCOOHBI BBI3BIBATH PSJT TAKUX HAPYIICHHMA 3]10-

pPOBBsl uejIOBeKa, Kak paccTpoiicTBa passutus HepBHoil [L.G. Costa et al., 2007,
1



M.M.L. Dingemans et al., 2011] u sumnokpunnoii cucrem [T. Hamers et al., 2008;
H.M. Stapleton et al., 2011], ¢pyukuuu nedyeHn u penpoayKTHBHOM cucTeMbl [S.N.
Kuriyama et al., 2005; L. H. Tseng et al., 2008], B ToMm umciie ¢ OTCPOUCHHBIM POSB-
JICHWEM HapyIIeHUH NpHU HU3KO0I030BBIX BozneicTBusax [A.T. Hodgson et al., 2002;
M. Frederiksen et al., 2009].

HecmoTps Ha 3HaUNTENbHBIN 00beM Hay4HON WHGOPMAIIMU O BO3ACHCTBUU OT-
JICTBHBIX KOHTAMHHAHTOB BO3AYIIHOW CpeAbl HAa 3[I0POBHE UEIOBEKA, OCOOCHHOCTH
pacmpesieNieHns] OTICIbHBIX TpeACTaBUTeNeH MOIMOPOMHUPOBAHHBIX aHTUITUPECHOB B
aTMoc(epHOM BO3/yXe M BO3yXe IMOMEIICHUN C OIICHKOW WX BKJIaga B (hopMHpOBa-
HUE XUMHUYECKOW HArpy3KH Ha OPTAaHW3M YYaIluXxcs, OIIEHKa KOMOMHHPOBAHHBIX d(-
(eKTOB MPUOPUTETHBIX MOJUTIOTAHTOB BO3IYITHOW CPEbl YUEOHBIX TTOMEIICHHMA, OC-
HOBaHHAsl Ha JAHHBIX aHajn3a UIMTEIbHOW YCPETHEHHOW SKCIIO3WIIMH, COOTBET-
CTBYIOIIEH peaTbHOMY BO3JICHUCTBUIO 3arpsi3HEHUS] BO3MYIIHON Cpeabl TOMEIICHHM,
paBHO KakK W OIleHKa KOMOWHHUPOBAHHOTO PHCKAa 30POBBI0 YUAITUXCS 3arps3HCHHS
BO3/lyXa Y4Y€OHBIX IOMEIIEHUH OCTAIOTCS HEJOCTATOYHO H3y4YeHHBIMU. OCOOBIi
HAyYHBI MHTEPEC MPECTABISAET pa3padoTKa METOIUIECKUX OCHOB WHIWUBHTYyJTH3H-
POBAaHHOW OIICHKHW 3arpsi3HCHHS B OTACIBHBIX TTOMEIICHUSX B 3aBHCHMOCTH OT WX
PaCIOJIOKEHUS, OCHAIICHUS U IPYTUX XapaKTEPUCTHK, MMOTECHITHATHHO BIMSIONINX Ha
CTETEHb 3arps3HEHUS BO3IYIIHON Cpe/ibl MOMEIIEHU U OIICHKA PUCKA 3/JOPOBbIO Ye-
JIOBEKA 3TOTO 3arpsi3HECHUS.

OBILIASA XAPAKTEPUCTUKA PABOTbI
CBsi3b padoThI ¢ KPYNHLIMUA HAYYHBIMH MPOTPAMMAMM, TEMAMH

Uccnenoanus BeIModHAIUCH B pamkax 3amanus 06.01 «Pa3zpaborats u BHEn-
PUTH METOJOJIOTHIO KOMIUIEKCHOM OLEHKM PUCKA BO3JCUCTBUS 3arpsi3HEHUM aTMO-
chepHOro BO3AyxXa Ha 370POBHE HACEJIECHHS Il OOeCleueHUs BEJEHUS IpeICcaH-
HAaJ[30pa» OTPACIEBOM HAYYHO-TEXHUYECKOMN MPOrPaAMMBbI «310POBbE U OKPYKarOIIas
cpena» (Ne rocpeructparuu 20100629, 2010 — 2013 rr.), MexxayHapoaJHOTO HAy4HO-
HCCIIEIOBATENIbCKOTO MPOEKTa PErMOHANIBHOIO IIEHTPA MO OKPYXAOIIEH Cpene s
[entpanbaoii u Bocrounoii EBponbsl «BHyTpuiikonbHas cpena u 3a00J1€Ba€MOCTb
OpraHoOB JbIXaHUs y JAeTei» (paspenienrne MuHHCTEpCTBA 3paBooxpaneHus Pecyo-
muku benmapyce NeO1-12 ot 09.11.2012 r.), 3amanus 06.02 «Pa3paborath Hay4dyHO
000CHOBAaHHBIE TMTUEHUYECKHE HOPMATUBBI U METOJAUKU BBINOJHEHUS] M3MEPEHUI
COJICp’KaHUS CTOMKUX OpPraHUYECKUX 3arpsi3HUTENEeH (MOJuOpOMHUPOBAHHBIX COEIHU-
HEHUI) B arMOc(EepHOM BO3JyXE» OTPACICBOM HAYyYHO-TEXHUUYECKOW MpPOrpaMMbl
«CoBpeMeHHBIE YCTIOBUS KU3HEACITEIILHOCTH U 370poBhecOepekenney (Ne rocperu-
ctpammu 20130924, 2013 — 2015 rr.).

Hean 1 3a1a4u UCCIIeI0BAHNUS

Ilenb uccienoBanusi — 00OCHOBAaTh TMTMEHUYECKHUE KPUTEPHUM OLICHKH pHCKa
KOMOMHUPOBAHHOTO JIEUCTBUS MHOTOKOMIIOHEHTHOTO 3arpsi3HCHUS] BO3AYIIIHON Cpe-
JIbl Y4€OHBIX TTOMEIICHUH IS 3/I0POBbS yUaIuXcsl.

JlocTikeHre MTOCTaBICHHOM eI TOTPEeOOBAIO PEIICHHSI CIISYIOINX 3a/1a4:
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1. JlaThb CpaBHUTENbHYIO TMTUEHUYECKYIO OIEHKY KaueCTBEHHOI'O0 M KOJIhYe-
CTBEHHOT'O COCTaBa 3arps3HEHUs BO3AyXa y4e€OHBIX MOMEIIEHUN C MCIOJIb30BAHUEM
MeTOZ10B (D Py3HMOHHOTO U TACCUBHOTO MPOOOOTOOPA U 0OOCHOBATH TUTUEHUYECKHUE
KPUTEPUHU PUCKA 370POBBIO YUALTUXCA 3arPsA3HEHUS BO3AYIIHON Cpeibl YUeOHBIX IMO-
MEILICHUN.

2. YCTaHOBHUTH CTENEHb OMACHOCTH 3arpsA3HEHHS BO3AyXa Y4EOHBIX MMOMEIIIe-
HUW U MpUJIETAIONIeH TePPUTOPUHN MOTUOPOMIN(DEHUTOBBIMU 3(DUPAMU, OTIPEIETHUTD
YPOBEHb MX OMOAKKyMYJISIIIUM B OpraHu3Me yyalluxcs U pa3paboTaTh T'MTMeHUYE-
CKMM HOPMATHB C KJaCCOM OMNAaCHOCTH HWHIMKATOPHOrO TMPEACTABUTENS MOJIUO-
poMau(eHUITOBBIX 3(UPOB B aTMOCPEPHOM BO3/1yX€E HACEICHHBIX TyHKTOB.

3. JlaTh TUTHEHUYECKYIO OLIEHKY pHMCKa KOMOWHHUPOBAHHOTO JEHCTBUS XUMH-
YECKUX BEIIECTB, 3arPS3HAIONINX BO3AYIIHYIO Cpely yUeOHBIX MOMEIICHUN IS 3/10-
POBBS YUAIIUXCS C IPUMEHEHUEM MHIEKCa OMAaCHOCTH.

O0BeKT 1 npeaMeT UCCJIeI0BAHUSA

OOBeKT HccaenoBaHus: yueOHbIe TOMEIEHUS YUPEKIACHUM 0OILEro cpeHero
oOpa3oBaHMsl, 3arPsA3HEHNE BO3IYIIHOMN Cpebl YIeOHBIX MOMEIIEHUH U aTMOC(epHO-
r'0 BO3/yXa MPUJIETAIOIEH TEPPUTOPHUH.

[Ipenmer uccrienoBaHMs: XUMHAYECKHE BEIIECTBA, HKCIIO3UIUS XUMHUECCKUMU
BEIIECTBAMH YYallUXCsl, 3HAUEHUS] YPOBHEU PUCKaA U COCTOSIHUE 3/I0POBbS yUaITUXCS.

OcHOBHbBIE 110J107KeHHUs], BBIHOCHMbIE HA 3ALLMTY:

1. 3arps;3HeHue BO3AYIIHON cpesbl yUeOHBIX MOMEUICHUN yUpexaeHuil oopa-
30BaHHUs XapaKTEPU3yeTCs MHOTOKOMIIOHEHTHOCTBIO U 3HAYUTEIHHOW BapruadebHO-
CTBIO, OTpEIENIIeMOll KOHTaMHUHAHTaMH aTMOC(HEpPHOr0 BO3AyXa: a30Ta JUOKCHUI,
TBEp/bIE YacTHIIBI quamMeTpoMm 10 10 MkM, O€H307, a Takke KOHTaMUHAaHTaMH, UC-
TOYHUKU KOTOPBIX PACHOJIOKEHbI BHYTPH MOMEIICHUN: 3TUI0EH30, TOIYOJI, KCHUJIOJ,
dbopmanbaerua. JJIMTeTsHOCTh SKCIUTyaTallMy IIKOJIBHOU Mebenu (MeHee 3-X JieT) u
BpeMs MI0CJIe PEMOHTA MOMEIICHUN (MeHee 2-X JIeT) ABJSAIOTCS TMTHEHUYECKUMU KpH-
TEPUSIMU pUCKa 3arpsA3HEHMS BO3AYLIHOM cpenbl yueOHbIX momenieHuii. Meroa aud-
¢Gby3uOHHOTO MPOOOOTOOpPA MO3BOJISIET MPOBOJAUTH OIIEHKY KauecTBa BO3YIIHOW Cpe-
76 y4€OHBIX TIOMEIICHUN U BBITIOHSTH OIICHKY PUCKA 3JOPOBBIO yUAIIHXCSI.

2. JIoMUHUPYIOMIUMH TPEACTABUTEIIMU TOIUOPOMIN(DEHUIOBEIX 3(DUPOB B
BO3YIIHOM cpene SIBJISTIOTCSI bJ12-209 (2,2",3,3',4,4',5,5',6,6'-
nexadpomaudenmnossiit ahup), bJ123-47 (2,2',4,4"-rerpabpomandeHunoBsIi dGup) u
BJ12-99 (2,2',4,4',5-nearabpoManpeHNONBEI dPHp), YTO OMpeAeNseT 3HAYUMOCTh
UX BKJIaJa B XUMHUYECKYIO HArpy3Ky Ha OpraHu3M ydammxcs. OpueHTHpOBOYHO Oe3-
omnacHblii ypoBeHb BozaeiicTBus [IBJID B atMocepHOM BO3Ayxe HACEIEHHBIX MECT
YCTaHOBJICH 10 MHJMKATOPHOMY TipeacTaButento bJ[3-47.

3. KoMOuHHMpOBaHHOE BO3JEHCTBUE XHMHUYECKUX BEILECTB, 3arps3HSIIOLINX
BO3IYLIHYIO CpeAy y4eOHBIX TMOMEILICHHH, B KOHLIEHTPALMAX, HE MPEBbIIIAIONINX
YCTaHOBJICHHBIE MPEACIBHO JOMYCTUMbBIC, (POPMUPYET MOBHIIMICHHBIN PUCK Pa3BUTHSI
3a00JIeBaHUN OPTaHOB JBIXaHHS, YTO OMpEIEsieT HEOOXOAMMOCTh €ro ydyeTa MpH
OIICHKE MHOTOKOMITOHEHTHOTO 3arps3HEHHsI BO3AYIIHON Cpeabl YUeOHBIX MOMeTIe-
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HUN y4IpexaeHUN 00pa3oBaHuUs.

JIMYHBIN BKJIAaJ COMCKATEJIS

[Ipn HenmocpeaCTBEHHOM YYacTUHM aBTOPA BBINOJIHEHBI UCCIECAOBAHUS 10 BCEM
paszieniaM JucCepTally, B TOM YKCJI€ TUTUEHUYECKUE U XUMHUKO-aHATUTUYECKUE, a
Tak)ke pa3paboTKa ¥ BHEJIPEHUE HOPMATHUBHBIX JIOKYMEHTOB. AHAJIN3 HAyYHOU JTUTE-
paTypsl, pe3yabTaTOB OLEHKU PHCKa 37]0POBBIO, TOKa3aTenel 3a00J1eBaeMOCTH, CTa-
TUCTUYECKas 00paboTKa, cucTeMaTh3alus U 0000IIeHIE BCEX PE3YJIbTaTOB UCCIIE0-
BAHUI BBIIIOJTHEHBI aBTOPOM CaMOCTOSITENbHO. COBMECTHO C HayYHBIM PYKOBOAUTE-
jgeM copMyIMpoBaHbl BBIBOJBI, MOATOTOBIICHBI MyOJMKAIIUU MO TEME JUcCCepTalu-
OHHOro wuccienoBanusa. HMccinegoBaHuss B paMKaxX MEXKIYHAPOAHOTO HAay4yHO-
UCCIIEIOBATENLCKOTO MPOeKTa « BHYyTpHUIIIKOIbHAS cpefia U 3a00JIeBaMOCTh OPTaHOB
JBIXaHUS Y JIETeH» BBITIOJHEHBI COBMECTHO C COTPYAHHKAMHU JaOOpaTOPUN TUTUCHBI
neteit u moapoctkoB (k.M.H. [Iponuna, T.H., k.m.H. Bo6ok, H.B., Kapmosuu, H.B.),
MOJATOTOBKA MPOO BO31yxa, OTOOPAHHBIX METOJOM NMACCUBHON nu(Qy3uu, BHITOIHE-
Ha COBMECTHO C COTPYIHUKOM JIabopaTopuu XpomaTorpaduyecKux HCCIeAOBaHHM
(XapuukoBa, [I'.A.) PecnyOnukanckoro yHutapHoro upeanpusitus «Hayuno-
MPaKTUYECKUNA TEHTP TUTHUEHBI». VccaenoBanmsi mpobd Bo3ayxa, OTOOpaHHBIX B paM-
KaX MEXIYHApOJHOIO0 HAay4YHO-HUCCIEAOBATEIBbCKOrO MNpoekTa «BHYTpHUIIKOJIbHAS
cpena 1 3a001€Ba€MOCTh OPTaHOB JIBIXAHUS Y JIETE, BHIMOIHEHBI aKKPEAUTOBAHHON
nabopatopueld HanmoHanbHOr0 HMHCTHTYTa TUTHMEHBI OKpyxkatouied cpenbl (Ben-
rpus). [Ipu myGauKanuu COBMECTHBIX JAHHBIX COABTOPHI YKa3aHbl B COOTBETCTBYIO-
IIMX MyOJIMKAUAX U pa3jiesiax IuccepTaluu.

Anpodanusi pe3yJibTaToOB UCCJIeA0BAHMI

Martepuanbl 1 OCHOBHBIE MOJIOXKEHUSI TUCCEPTALUU JTOJOKEHBI U 00CYXIACHBI
Ha MexnyHapoaHoit HaydHo kKoHpepeHuuu «IIpoGrembl TPUPOIONOIH30BAHUS:
UTOTM U mepcnekTuBbl», K 80-netuto MHcTtutyTa npupomonosibzoBanus (MUHCK,
2012), MexnayHapoaHoit KOH(MEPEHIIMU MOJOJBIX Y4YeHBbIX «MOJOJeKh B HayKe —
2012» (Munck, 2012), PecnnybnukanckoMm cemuHape «YnpaBieHue mpodeccroHanb-
HBIM 3JI0POBbEM, OKPYXAIOIIEH Cpeloil U 0€30MaCHOCTHIO B YCIOBHIX MPOU3BOJICTBA
u npoxuBanus» (bobpyiick, 2012), HayuHo-npakTuyeckoil KOHQEPEHIIUU C MEXTY-
HApOJIHBIM YYacTHEM «3II0pOBbe W OKpyxkaromas cpena» (Mwunck, 2011, 2012),
Mexnaynaponnoi koHpepenun «CaxapoBCKUE UYTEHUS. DKOJIOTHYECKUE MPOOTIEMBI
XXI Beka» (Munck, 2012, 2013), MexayHapoJHOW HAy4YHO-TIPAKTUYECKON KOHpe-
peHiun «MOHUTOPUHT OKpYXKaIOIIeH Cpeibl: Hay4YHbIE PE3yJIbTaThl, COBPEMEHHBIC
TEXHOJIOTUU U TIEPCIEeKTUBHI pa3BuTus» (Munck, 2013), cemunapax «HoBbie MmeToabl
B MPAKTUKE TOCYJIApCTBEHHOI0 CaHUTApHOTO Hajazopa» (Mwunck, 2012) u «HoBbie
METOJ/Ibl B MPAKTHKE TOCYAAPCTBEHHOTO CAHUTAPHOIO HAa/30pa M MPO(maToIorum»
(Munck, 2013).

Ony0/JIMKOBAaHHOCTH Pe3yJIbTATOB

OcHOBHBIE PE3yJIbTaThl TUCCEPTAIMOHHON PabOTHI M3JI0KEHBI B 17 MedaTHBIX
paborax (3,9 aBTOpcKkuX JHUCTa), B TOM 4uciie B 6 cTaThsix (2,5 aBTOPCKHUX JIMCTA),
ONMyOJMKOBAaHHBIX B PEIECH3UPYEMbIX >KypHajlax M COOpPHUKAX HAy4YHBIX TPYIOB,
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BKJIIOUEHHBIX B MepedYeHb M3/aHuii, pekoMeHaoBaHHbIX BAK Pecniyonuku benapych,
u3 HUX 3 nmyonukamnuu (2,0 aBTOPCKUX JINCTA) COOTBETCTBYIOT MyHKTY 18 ITonoxxeHus
O MPUCYKICHUH YYEHBIX CTETICHEW U MPUCBOCHUM yUeHbIX 3BaHuil B PecryOnuke be-
Japych. Y TBEPAKACHBI IB€ MHCTPYKIUH MO MPUMEHEHUIO (1,6 aBTOPCKUX JTUCTA).

CTpykTypa u 00beM JUCCEPTAIUH

JluccepTalysi BKJIIOYaeT BBEJCHHE, OOIIYI0 XapaKTEPUCTHKY PabOThI, OCHOB-
HYIO 4acTh, B KOTOPOM MPUBOAUTCS aHATMTUUECKHUI 0030p JIUTEpaTyphl MO podieme
(rmaBa 1), onmucaHue UCTOIB30BAHHBIX MAaTEPUATIOB M METOAOB UCCieN0BaHUs (TJIaBa
2), pe3yabTaThl COOCTBEHHBIX MCCIe0BaHUM (TaBbl 3, 4, 5), 3akioueHue, OMOIHMO-
rpaduueckuii cnucok u npuioxkeHus. bubnuorpadguuecknii cnucok coctout u3 341
UCTOYHMKA, U3 HUX 228 — Ha MHOCTPAHHBIX SI3bIKaxX U 17 COOCTBEHHBIX MyOIMKAIIHIA.
PaGoTta usnoxkena Ha 162 crpanuiax u BKItodaeT 23 tabmmibl, 15 wumoctpanuid, 12
MPWIOKEHUH (KOMMU HAYYHBIX U METOJAMYECKUX Pa3pab0TOK, aKTOB O BHEJIPCHUM).

OCHOBHOE COJAEPKXAHUE

B nepBoii ri1aBe npuBOIUTCS aHATUTHYECKUN 0030p OTEUECTBEHHOW U 3apy-
OCXKHOW JUTEpaTyphl MO TEME HCCIICIOBAHUS, BKIIOYAIOIINNA aHAIM3 CYIIECTBYIOIINUX
JTAHHBIX O KAYECTBEHHOM W KOJWYECTBCHHOM 3arpsSi3HCHUU BO3JYIIHOW CPEJbI IMOME-
IICHUH, B TOM 4YHclie YIeOHBIX TTOMEIICHUHN yUpeKaeHU 00111ero cpeanero oopasona-
uus (manee — YO), OCHOBHBIX UCTOYHHMKAX 3arpsS3HEHUS, BIMSHUN BEIICCTB, 3arps3-
HSIOMIMX aTMOC(EpHBIN BO3IyX U BO3AYX BHYTPHU MOMEIICHUH, HA 3I0POBbE, MPUHS-
TBIX METOJaX OLECHKM PUCKAa M HMPOBEACHHBIX OIEHKAX PHUCKA 3I0POBBI0 YUAIIMXCS
BEILIECTB, 3arps3HSIONIMX BO3AYIIHYIO CPEIy, METOJax KOHTPOJS KayeCcTBa BO3IyXa
BHYTpH noMelieHuid. Ha ocHOBe aHanm3a M3y4eHHBIX MaTepHajoB HAyYHO 0OOCHOBA-
HbI HalpaBJICHUsI COOCTBEHHBIX UCCIICIOBAHUH.

Bo BTOpOI riaBe «Martepuajbl U METOAbI UCCAECI0BAHUS» TIPUBOJIUTCS aJl-
TOPUTM UM METOAMKA MPOBEIAEHUS] CAHUTAPHO-TUTHUEHUYECKOM OIIEHKH Y4eOHBIX TO-
MEIICHU, KAYECTBEHHOTO M KOJWYECTBEHHOTO AHAIN3a XMMHUYECKOTO 3arps3HEHUA
BO3IYIIIHON CpeJibl 00CIEAOBAaHHBIX YU€OHBIX MOMEIICHUH, aHalli3a 3a00JIeBaEMOCTH
yYaluxcs, KOJIMYECTBEHHON OLICHKU XUMHUYE€CKOW HArpy3Ku Ha OPTaHW3M YEJIOBEKA C
IIPUMEHEHHUEM OHMOJIOTHMYECKOro MOHHUTOPHHTA, a TAKXKE pacdeTa mapaMeTpoB U aHa-
JIA3a PUCKa 3J0POBBIO yHaAlIUXCS MPU XPOHUYECKOM BO3JACHCTBHU BEIIECTB, 3arpsi3-
HSAIOIIUX BO3/TYX YUECOHBIX MOMEIICHUH.

Uccnenoanus nposeneHbl B 20-U yueOHBIX TOMEIICHUSIX TIEPBOM CTYNEHU 00-
pazoBanus maTu YO, BEIOpaHHBIX METOJOM KJIACTEPHON paHAOMM3AIMU C OCHOBHOM
OTIUYUTEIPHONU XapaKTePUCTUKOM — CTEMEHb 3arpsi3HEHHS aTMOC(EpHOTro BO3IyXa
Ha MPWJIETAOIICH TEPPUTOPUHU. Y UeOHbIE TOMEIICHNS ObLTH CTPYNITUPOBAHBI 11O Clie-
TYIOIINM TIPU3HAKaAM: MaTepHUajbl, UCTIOJIb30BAHHbIC JIJI1 BHYTPEHHEN OTAEIKH yueo-
HBIX TTOMEIIEHUN - BOJAO3MYJILCHMOHHAsI Kpacka, MaciisiHas Kpacka, 3JIEMEHTHI U3 TO-
JUMEPHBIX MAaTePUAJIOB; BpeMsl ¢ MOMEHTa MPOBEACHUS PEMOHTa Y4eOHOTO MOMeIIle-
HUS - 710 2 JIeT u Oosiee 2 JIeT; JIUTEIbHOCTh IKCIUTyaTalluy IKOJILHON Mebenu - 10 3
JIeT u Ooiee 3 JIeT.



Ot60p poO aTMOChepHOro BO3Ayxa M BO3AyXa MOMENICHUN MpPOBOAMIM IO
CTaHAApTU30BaHHOW MeTojuke nud@Py3moHHOro npodbooTdopa ¢ MPUMEHEHUEM pa-
nuanbHbIX mpodooroopuukoB ('OCT P ISO 16000). ITpo6ooTOOpHHUKH pa3MeIaiun
Ha BbICOTE 1,5 M OT mosia ¢ MaKCUMaJbHBIM YAAJIEHUEM OT OTOMHUTENbHBIX IPHUOOPOB
U OTKpPBIBaeMbIX OKOH. OTOOp MpoO6 OBLI BRIMOIHEH OJHOBPEMEHHO BHYTPH Y4eOHBIX
MOMEIIEHU U CHapykH Ha mpuieratomeid k YO tepputopuu (Ha BBICOTE, COOTBET-
CTBYIOUIEH 3TaxKy y4yeOHOro rnmomMeuieHus, 1 Ha paccrossauu 1,0-1,5 M oT creHs! 37a-
Hus). JJmutensHocTh qudPy3uoHHOTO MPpoOooTOOpa cocTaBuiia 4 CyTok (B cpeaHeM —
5506 munyTt pobdootdopa). C ucnons3oBanueM cranaapTHeix metoauk (I'OCT P EN
13528; Radiello, 2006) B Bo3ayxe y4eOHBIX IMOMEIICHUI OBUIA OIpeIeICHBl KOHIICH-
Tparuu OeH301a, dTHIOEH301a, TOJyosa, Keunona, ¢popManpaeruaa, azora (1V) ou-
OKCHa. AHAIN3 MOJYYEHHBIX JAHHBIX BBIOIHSIN C YYETOM MEXIYHAPOJHBIX Tpe-
OOBaHMIT K MOHUTOPUHTY KauecTBa BO3/yXa B IIKOJIbHBIX momemeHusx (BO3, 2011)
U TpeOOBaHUN K MHCTPYMEHTaM JJIsi MOHUTOPUHTA BBIMOJIHEHUSI 0053aTENIbCTB, MPU-
HATBIX Ha [lsTOM MHHHMCTEpCKOW KOHGEpPEHIMU MO OKpYXalollehd cpele M OXpaHe
3nopoBbs (ITapma, 2010; BO3, 2011). KonuuecTBeHHBIN aHANINU3 OTOOPAHHBIX MPOO
BO3/IyXa BBITIOJIHEH METO/IaMU T'a30BOM XpoMaTorpaduu, BEICOKOA(D(HEKTUBHON KUJI-
KOCTHOU XpoMaTtorpaguu u CreKTpoPOTOMETPUH B paMKax MexayHapoaHOTO Hayd-
HO-MCCIIEJIOBATEIBCKOTO NMpoeKTa « BHyTpuIikonbHas cpeia u 3a0071€BaeMOCTh Opra-
HOB JIbIXaHUs y JeTei» (paspenienne MuHUCTEpCTBa 31paBooXpaHeHus PecryOnuku
Benapycs Ne 01-12 ot 09.11.2012 1.). TToiy4cHHbIC TaHHBIC BHIPAKCHBI B MKI/M-.
OnpeeneHre KOHIICHTPAIMA TBEPABIX YacTHI] pazMepoM jo0 10 MM (anee — PMyg)
B BO3Ayxe y4eOHbIx momemieHnd YO u atMocpepHOM BO3AyXe Ha MPHUJIETAIOIICH
TEPPUTOPHUH BBIIIOJHEHO B peknuMe peanbHoro Bpemenn (BO3, 2011).

Ot60p npod BO3IYXA ISl ONPEIETICHUSI COJAEPKAHUS MOTUOPOMANPEHUTOBBIX
3(GUpOB MPOBOAMIICA B CpelHEM 86 CYTOK MO CTaHJAPTHU30BAHHON METOJMKE C HC-
M0JIb30BaHUEM MPOOOOTOOPHUKOB JUIsl 0TOOpa MpoO BO3yXa METOAOM MACCHBHOM
nud¢y3un, pa3paboTaHHBIM IS MOHUTOPUHTA CTOMKHUX OPTaHWYECKUX 3arpsi3HUTE-
neir (RECETOX, 2005). Cxema pa3memnieHus: TPOOOOTOOPHBIX YCTPOMCTB Oblila aHa-
JIOTUYHOM ONuCcaHHOW BbIle. B 0TOOpaHHBIX MpoOax BO3Ayxa YUeOHBIX TMOMEIICHHIA
YO u Bo3ayxa Ha IpUJIETraoIIel TEPPUTOPUN OIIPENIETICHO COACepKaHUe ACCITU WH]IU-
BuyanbHbIX nipencraButenen [1BJAD (BA3-28, B3-47, b/12-99, B/12-66, BJ13-85,
b/12-100, BID-153, B/12-154, BJID-183 u BJI3-209) meTomoMm ra3oBoil XpomMaro-
MacC-CIIEKTPOMETPUHU BBICOKOTO paspeiieHus. [logydeHHble AaHHBIE BBIPAKEHBI B
IT/IUCK/CYT. AHanu3 JaHHBIX MPOBEACH MO Kaxknomy npeacraButento [16/13 u mo ux
CyMME.

Onenky KoHTaMuHanuu opranusma yyamuxcs [16J1D mposenu Ha ocHOBeE pe-
3yJIbTAaTOB MCCIEA0BaHMs 00pa3ioB Boyoc. OTOOP BOJOC OCYIIECTBISIICS C 3aThLIOY-
HOM YacTu rojioBbl yyanuxcs (Bo3pactHas rpymnma 10-12 ner) B konuyectBe 35,0 —
40,0 Mr ¢ yyeTom 3THYECKMX TpeOOBaHMI NpPOBEIECHUS UcCienoBaHul. B oToOpaH-
HBbIX 00pa3uax ONpeaessuld COJAEp>KaHHE BhIlIEHa3BaHHbIX npenacraBurened 1612



METO/JIOM  Ta30BOM  XpOMAaTO-Macc-CIEKTPOMETPUM  BBICOKOTO  pa3pelieHUs
(RECETOX, 2005).

O0o0CHOBaHKME TUTMEHWYECKOrO0 HOpMaTHBa (OPUEHTUPOBOYHO OE€30MacHOTO
ypoBHs Bo3aeiicTBus, nanee — ObYB) ¢ kimaccom omacHoctu BeniectBa bJ13-47 Bbi-
MOJTHEHO C YYE€TOM €ro 0ojiee BBIPAKEHHBIX TOKCUYECKUX CBOMCTB U CIIOCOOHOCTH K
OMOAKKYMYJIALIUU TIO CPaBHEHHIO C ApyruMu uzoMepHoiMu Gopmamu I[IB/D u B co-
OTBETCTBUU C WHCTPYKIMEH 1o mnpumeHeHuto «Pa3zpaboTka opueHTHPOBOUHO O€3-
OIMACHBIX YPOBHEH BO3JIEUCTBHS M Kjacca OMACHOCTHU 3arpsi3HSIIONIMX BEIIECTB B aT-
MochepHoM Bozyxe» (peructpannonnbiid Nel19-1210).

[IpononpHEIi aHamu3 3a00JI€BA€MOCTH MTPOBEJICH MO PE3ybTaTaM BBIKOTIHPOB-
KW JTAaHHBIX U3 MEAUIIMHCKON JOKYMEHTAIIMH O COCTOSTHAH 370POBBs ydamuxcs (6 u 9
JIET) TIepBOM CTYNMEeHW o0pa3oBaHus 00cieqoBaHHBIX YO B COOTBETCTBUU ¢ Mexmy-
HapoJHOU Kjaccudukamuen 0osie3Hel u MpooOseM, CBSI3aHHBIX cO 3/10poBbeM, 10-ro
nepecMoTpa.

['uruennueckasi olleHKa 3arpsi3HEHUS BO3yXa YYCOHBIX MOMEIICHUN U aTMO-
cepHOro BO3IyXa Ha MPUJIETAIONIEH TEPPUTOPUH IPOBEACHA IO OTACIBHBIM 3arpsi3-
HUTEJISIM C OMPEEICHIUEM COOTBETCTBHS YCTAHOBJICHHBIX KOHIICHTpAIIUN JEHCTBY-
IOIMM TUTHCHUYECKUM HOpPMAaTHBaM, a TAKXKe IO BEIMYMHE KOMILJIEKCHOTO IMOKa3a-
TeJs 3arps3HeHust «P» mpu 0HOBPEMEHHOM MPUCYTCTBUU HECKOJIBKUX 3arpsi3HSIO-
IIMX XMMUYECKHX BeliecTB. Ha OCHOBaHHMM MOJyYEHHBIX PE3yJIbTaTOB BBINOJTHEHA
OIICHKA HEKAHIIEPOTE€HHOTO U KAHIIEPOT€HHOTO PUCKA MPU XPOHUYECKOM WHTAIISIIH-
OHHOM BO3JICHCTBUU XMMHYECKHUX BEIIECTB ¢ pacueToM KodpdurmentoB (HQ) u un-
nekcoB onacHocTH (HI), a Takke BeTMYMH MHAMBUYAJIBHOTO KAaHIIEPOTEHHOTO PUCKa
(CR) m cymMMapHOro KaHIEPOTC€HHOTO PUCKA JUIS WHTaJISIMOHHOTO MYTH MOCTYILIC-
Hus (TCRa), coracHO MHCTPYKLHMSAM IO NPUMEHCHHIO «METOIMKa OLICHKH PHCKa
3JI0POBBIO HacelleHUs (PaKTOPOB cpenbl oOouTaHus» (perucTparronHbiii Ne(025-1211)
[19] u «Ouenka pucka st 30pOBbsi HACEACHHUS OT BO3JCHCTBHS XUMHUYECKHUX Be-
IECTB, 3arpsS3HSIOMUX aTMOChepHbIid Bo3ayx» (MHCTpykuus 2.1.6.11-9-29-2004) ¢
MCIIOJIb30BaHNEM Pa3pabOTaHHOTO B paMKax IMCCEPTAMOHHOTO MCCIIEIOBaHUS pac-
YEeTHO-TIPOTpaMMHOro KoMiuiekca [18].

Bcero Ob110 BBIIOIHEHO W MPOAHATU3UPOBAHO 150 XUMUYECKUX HCCIIEOBAHUN
po0, MOTYYEHHBIX C UCIOJIb30BaHUEM AU(GY3UOHHBIX MPOOOOTOOPHBIX YCTPOUCTB, U
429 uccnenoBaHuii mpoO, 0TOOPAHHBIX METOJOM IMAaCCHUBHOM MU(Qy3uu; MPOBEICHO
5000 u3mepenwuit koHteHTpanuu PMyg. Paccuntano u npoanammusupoBano 175 Benu-
yuH Kod(pdurmentoB onacHoctH, 300 BenmuynH MHAEKCOB omacHocTH u 100 BemnauH
WHAMBHUIYAIBHOTO U CYMMapHOTO KaHLIEPOT€HHOTO pUCKa, MoKa3arenei 3aboseBae-
MoCTH 463 yuamuxcst oocienoBaHHbIX Y O.

Cratuctuueckass oOpaboTKa pe3ysbTaTOB MPOBEJACHA C NMPUMEHEHHEM IIpoO-
rpamm MS Excel u STATISTICA 6.0. IIpoBepka rumnores3sl 0 BUAE pacupe/aeICHHUs
JAHHBIX BBINIOJIHEHA ¢ UCTONb3oBaHueM kputepus lammpo-Ywmika (W-kpurepwii).
[Ipn ommcanuu pe3yabTaTOB OBUIM HCIOJIB30BaHbI OOILIEHPUHATHIE TMOKa3zaTenu (C
y4ETOM BHJIa pacrlpeelieHus JaHHbIX) — Meanana (Me), 3HaueHus 25 u 75 mporueH-
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TUJIEH; cpeHee apudMeTHuecKoe, a TakKe CTaHAapTHas OLIMOKa cpeHero apudpme-
TUYECKOTO M CTaHAApTHOE OTKJIOHeHHe. CTaTUCTHYeCcKas 3HAUMMOCTh pPa3IMuui B
rpynmnax CpaBHEHHs ONpejeieHa ¢ MCIOoIb30BaHueM napameTpuueckux (t kpurepuii
CrprofieHTa) U HenapameTpuieckux (kpurepun Kpackena-Yosmirca u ManHa-YUTHR)
METO/IOB MpOBepku rumnoTe3. OIeHKa CBSI3W MEXIy MEPEMEHHBIMHA BBIMOJHEHA IO
kod(durmenTy panroBoit koppemnsaiuu Cnimpmana. /[ aHanm3a 4acTOT KadeCTBEH-
HBIX 3HAYCHMI ObLIT MCIIONB30BaH KpuTeprii x°. IIpoBepKa THIOTe3 O HAIMYHH [IPH-
YUHHO-CJICJICTBEHHBIX CBSI3€M MEXAYy M3y4aeMbIMU NIEPEMEHHBIMU TPOBEJIEHA C MIPU-
MEHEHUEM PErpecCUOHHOTO aHainu3a. Pa3nuuus B CpaBHUBAEMBIX TPYMIaX CYUTAIHCH
CTaTUCTHYECKU 3HAaUMMBbIMU T1pu p<0,05.

Tperbs riaBa «I'urueHnyeckasi XapakKTepUCTHKA 3arpsi3HEHUs] XUMHYe-
CKMMHM BellleCTBAMM BO3/yXa y4eOHbIX OMelIeHul yUpe:KkIeHuii o0pa3zoBaHus U
atMocdepHOro BO3ayXa HAa NMPWIEramumeil TEPPUTOPUN» COJCPKUT PE3yIbTaThl
UCCJIEIOBAHUM YPOBHEH XMMHUYECKOIO 3arpsi3HEHUs BO3yXa 00CIIeIOBAaHHBIX y4yeo-
HBIX nomenieHnit YO u atMoc@epHoro Bo3ayxa Ha npusieratomieit kK YO teppuropud,
a TaK)Ke Pe3yJIbTaThl TUTUCHUYECKOU OIEHKH CTEICHH OMACHOCTH 3arpsi3HCHUS BO3-
OyIIHOU cpebl (00CeI0BaHHBIX yUeOHBIX ToMemeHniH YO 1 aTMOChEpHOTO BO3.TY-
xa Ha npmieratonieid K YO tepputopun). YCTaHOBICHO, YTO YCPEIHEHHBIE (32 Mepro/
npo600TOOpa) KOHIIEHTPALMU 3arpsi3HSIONIMX BEIIECTB B BO3JIyXe OOCIEIOBAHHBIX
y4eOHbIX TomernieHuid YO kojebanuck B mpenenax: Oenzon ot 1,0 MKT/M- mo 3,0
MKF/MS, TOJIyoJ OT 3,4 MKT/M® J10 13,6 MKF/M3, strioen3oi ot 0,6 MKT/M® J10 2,1 MKT/M?,
Kkcmon ot 2,4 Mxr/M° 10 15,9 mMxr/m®, opmanbaern ot 2,52 Mxr/m® 10 12,97 Mir/m’,
a3oTa JUOKCHI OT 2,9 MKT/M® 110 15,9 MKr/M°, PM;q OT 13,0 MKT/M® 110 42,0 mkr/me. B
aTMOC(EpHOM BO3IyXe Ha TPUJICTAIONICH TEPPUTOPUM KOJICOAHWST KOHIICHTPAIMN 3a-
IPS3HSIONIMX BEIIECTB COCTaBISUM: Jisi OeH3osa ot 0,9 MKT/M® 1o 3,9 MKF/M3, TOJTyOJ1a
ot 2,1 MKT/M® J10 6,5 MKF/Ms, strii0en3oia ot 0,3 MKT/M® J10 1,1 MKF/MS, kcuiona ot 1,7
MKT/MS 1o 5,2 MKF/MS, dbopmanbaeruaa ot 1,1 MKT/MS 1o 2,68 MKF/M3, a30Ta IUOKCHA
ot 4,0 Mxr/m® 10 31,0 Mxr/m® u PMyg ot 239 Mkr/M® 10 50,0 Mxr/v®,

OOHapyXeHHBbIC KOHIIEHTPAIIMU COOTBETCTBOBAJIM YCTAHOBJICHHBIM TUTHUEHU-
YECKUM HOpPMATHBAaM 3a HCKIIOUYECHHEM (POpMaNbICTHIa, YPOBEHb KOTOPOTO OBLI
seimre [1JJK B omHOM yue6HOM momemernn (12,97 mxr/m®, TI[Kce 12,0 mkr/vd).
VYcraHOBJIEHBI 3HAYUTENbHBIE PA3IMYMs B KOHLEHTPAIMM XMMHUYECKHUX BEIIECTB IO
OTJENIbHBIM Yy4EOHBIM MOMEIIeHUsIM. Tak, B BO3MYLIHOW cpesie YYEOHBIX MOMEIECHUIM
o0cnenoBaHHbIX YO KOHIIEHTPAIMK TOJIyOJIa pa3udainch B 4 paza (kputepuit Kpac-
kena-Yommuca 11,13, mpu p=0,0252), koHnenTpamnuu 3TriioeH3o1a — B 3,5 pasza (kpu-
tepuii Kpackena-Yommca 12,29, npu p=0,015), kcunona — B 6,6 paza (kpurepuit
Kpackena-Yomnuca 11,23, npu p=0,0241), dopmanbneruga — B 5 pa3 (kputepuit
Kpackena-Yomnuca 12,5, npu p=0,014), 6enszona — B 3 pasza (kpurepuii Kpackena-
Yomnuca 16,4, npu p=0,0056) u a3ora auokcuaa — B 5,5 pasza (kpurepuii Kpackena-
Yoummuca 15,68, mpu p=0,004).

B pe3ynbrare aHanm3a AJaHHBIX YCTAHOBJIEHO, YTO aTMOC(EPHBINA BO31YX SBIIS-
€TCSl OCHOBHBIM MCTOYHHUKOM 3arpsi3HCHHs BO3AYIITHOW Cpeabl yUeOHBIX TTOMEIICHHMA
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a30Ta auOKcuIoM, PMy 1 OEH30710M, 4TO MOATBEPKAACTCS 3HAYUMOU MOJIOKUTEIh-
HOW TECHOW KOPPEISIIMOHHON CBSI3bI0 MEXIy KOHIIEHTpAllMed MaHHBIX 3arps3HSIO-
IIMX BEIIECTB B BO3AyXe YUCOHBIX MOMEIICHUH M aTMOCHEPHOM BO3AyXe Ha TpHJIe-
raromiei reppuropun: azora guokcun (R=0,59, npu p=0,00641, n=20), PM,, (R=0,6,
npu p=0,0056, n=20) u 6enzox (R=0,75, mpu p=0,000097, n=20).

OreHKa KOPPESAIMOHHBIX CBS3EH MEXIY CTEIICHBIO 3arps3HCHHs BO3IYITHOMN
Cpellbl U XapaKTePUCTUKAMHU MOMEIICHUN (IUIUTEIbHOCTh SKCILTyaTallMK IIKOJIBHOM
Mebenu, BpeMs, TPOoIIe/IIee ¢ MOMEHTa PEMOHTA IMMOMEIICHUS, 3TaXK PACIIOIOKCHUS
y4eOHOTO MOMEIICHHS) TTO3BOJIMIIA BBISIBUTH OIPE/ICIICHHBIE 3aKOHOMEPHOCTH B (hop-
MUpPOBaHUU 3arpsisHeHHH. Tak, KoHIeHTparus (Gopmanbaeruaa B Bo3ayxe yIeOHbBIX
MOMEIICHUN CTATUCTUYECKH 3HAYMMO BBIIIE B CIIydae SKCIUTyaTalluy IIKOJILHOW Me-
e Memee Tpex Jet (kputepuii °=9,90, mpu p=0,0017). JlaHHBIA BHIBOX ObIT Cr1e-
JaH HAa OCHOBE PETPECCHOHHOTO aHa/N3a, C MOCTPOCHHEM YypaBHEHHUS PErpeccuw,
OTMCHIBAIOINIETO TMOJYyUYeHHYIO 3aBUCHUMOCTh. Y=8,896-0,387X. Hacrosmas moxaenb
sBIsieTcs cratueTiaeckn 3uaunmoit (F(1, 18)=10,14, mpu p=0,00514, R*=0,36), uto
YKa3bIBaeT Ha BIUSHHUE JJIUTEILHOCTH AKCILIyaTalMK MIKOJIBHONW MeOen Ha KOHIICH-
Tpauuio GopManpAeruia B BO3Ayxe yueOHOro MOMEIICHHs U MOATBEPKAACTCA HAU-
YreM 0O0paTHOM KOPPEISIIMOHHOM CBSI3U CpeaHel cuitbl (KOIPPUIIMEHT KOPPESAIUH
Crnupmana R=-0,65, npu p=0,0014, n=20). KonueHTpalius KCHI0Ja CTATUCTHUCCKH
3HAYUMO BBIIIIE B 00CTICTOBAHHBIX YUEOHBIX TOMEIIEHUSIX, BpEMs MTOCIIe PEMOHTa KO-
TOPBIX MEHee ABYX JeT (kpurepuii ¥°=5,22, npu p=0,0223). Konuenrpamus PM, 3a-
BHUCHUT OT 3Ta)Ka pa3MeENIeHUs] yueOHOTO TMOMEIICHUS, YTO TOATBEPKIACTCS CUITHLHOM
IpsIMON KOPPEISIHMOHHON CBs3bl0 (Koaduument xoppemsauun Crnmupmana R=0,82,
npu p=0,000005, n=20). Takum 00pa3oM, yCTaHOBJICHO, UTO Ha CTEIICHb 3arPsS3HCHHUS
BO3JyXa BHYTPU YYEOHBIX IMOMEIICHUH OKa3bIBAIOT BJIMSHHE CPOK JKCIUTyaTalllH
IIKOJILHOW MeOenu, BpeMsi, POoIIealiee ¢ MOMEHTa PEMOHTa MOMEIIECHHUS, a TaKkKe
pa3MelieHre MOMEIICHHUS B 3JaHUH YIPEKICHUS 00pa30BaHUs (3TAKHOCTB).

B pesynbrare cpaBHEHUS KOHIICHTPAIMA WCCIICIOBAHHBIX 3arpsi3HSIONINX Be-
IIECTB B BO3JlyX€ y4EOHBIX MOMEIICHUN U aTMOC(HEpPHOM BO3IyXe Ha MpUIIETaroniei
TEPPUTOPUHU YCTAHOBIIEHO, UTO OOHAPYKEHHBIE KOHLIEHTPALMU TOJIyoJa, popmab/ie-
T'UJia, KCUJIoJa ¥ STII0CH30J1a OB CTATUCTUYCCKU 3HAYMMO BBIIIEC B BO3AyXE yueo-
HBIX TOMEIIEHUI MO CPaBHEHUIO C aTMOC(EPHBIM BO3AYXOM (3HAUCHUS KPUTEPUs
Manna-Yuthu pasusl 46,0, 1,0, 17,0, a Takke 27,5 coorBerctBeHHo npu p<0,05). B
TO K€ BPEMS KOHIICHTPAIIUU a30Ta IUOoKcuaa, PMig  OeH301a ObITH CTATUCTUYECKH
3HAUYMMO BBIIIIE B aTMOC(EPHOM BO3AyXe Ha TeppuTOpuH, mpuieramme k YO, mo
CPaBHEHUIO C BO3MyXoM y4ueOHbIX momemnienuit (p<0,05), pucyHok 1.
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PucyHnok 1 — KoHnleHTpanum 3arpsa3Ha0NUX BellecTB B BO3XyXe 00Cj1eI0BAHHBIX
yueOHbIX noMemeHuii YO u atmocdepHoM BO31yXe HA NPUIEralwiined TeppuTopun
(MequaHa, MKF/Ms)

VYpoBeHb 3arpsi3HEHUs BO3ayXxa (10 BEJIMYMHE KOMIUIEKCHOTO ToKa3atens «Py)
o0cneoBaHHBIX yueOHBIX nomenieHnil YO ucciieqoOBaHHBIMU 3arps3HSAIOIMIUMH Be-
niecTBamMu Kojieosercs B mpeaenax ot 0,7 go 1,7 co cratuctTuuecku 00s1ee BHICOKUMU
(p<0,05) mokazaTeyisiMi B MOMEUIEHUSX, OCHAILIEHHBIX MEOEIIbIO, CPOK IKCILTyaTalluu
KOTOPOii He MpeBbImaeT Tpex net (kpurepmii x°=9,1, mpu p=0,0204). IIpu 3TOM CTe-
MIEHb 3arpsI3HCHUSI BO3YIITHOW Cpebl B 0OCIEIOBAHHBIX YIEOHBIX moMemeHusax YO
BhITIIE B 1,4 pa3a 1o CPAaBHEHHIO CO CTEIICHBIO 3arpsi3HCHHS aTMOC(EPHOTO BO3ayXa
Ha MPUJIETAIONIeH TEPPUTOPUM aHATOTUMYHBIMU XUMHUYECKUMU BelllecTBaM (KpUTEpHil
Manna-Yutnu 2,3, npu p=0,0209). Takum 006pa3zom, THTHEHUYECKUMU KPUTEPUSIMU
pHUCKa 3I0pPOBBIO YUAIIUXCS 3arpsi3HEHUsS] BO3AYIIHOW Cpe/ibl YYEOHBIX MOMEIEHUMN
SIBJISIFOTCSL ITUTEIHFHOCTD DKCITyaTalMy MIKOJIbHONW Mebenn (MeHee 3-X JIeT) U BpeMs
MOCJIE pEMOHTA MOMEINIeHUH (MeHee 2-X JIET).

B 4derBepToOii ri1aBe «['MrueHnYeckasi XapaKTePUCTUKA CTENEHU 3arpsizHe-
HHSI BO3yXa Y4eOHBIX IOMEIICHNH yUpekAeHnH 00pa30BaHusl U aTMOC(EepHOro
BO3/1yXa nMoaudpoMaupeHw10BbIMU dpupamMu (MOJTUOPOMUPOBAHHBIMYU AHTHUIIN-
peHaMH) U IKCIO3UIHSA YYAIIMXCS» MPE/ICTaBICHBI Pe3yJbTaThl UCCICIOBAHMS 3a-
IPSI3HEHUS BO3AYIIHOM cpeabl 00CiIeqOoBaHHBIX yuyeOHbIX nomemnieHuii YO u atMo-
chepHOro BO3ayXa Ha MPHWICTAIONIEH TePPUTOPHH, YPOBEHb XUMUUYECKONW HATPYy3KH
Ha OPraHu3M yYalluXcsl OTACJIbHBIMU MPEICTABUTEISIMU CTOMKHUX OPTraHUYECKUX 3a-
I'PS3HUTEIICH.

Jomunupytomumu  npeactaBurensmu  [1BJID B Bosmyxe o00ciie10BaHHBIX
yaeoHbIx nomernienuid YO sBisiores BJ13-209 (93% ot cymmsl), B/12-47 u BJ13-99
(3,3% u 1,9% cootBerctBenno). Coaepxkanne bJ13-28, BJ12-100, BI2-183, BJ/12-
153, BJ13-154 cocrtasmsuio 0,7%, 0,5%, 0,3%, 0,2%, 0,1% ot cymMMBI COOTBETCTBEH-
HO. [IpouientHoe pacnpenenenue bJID B atMocdepHOM BO3yXe Ha MPUIIETAIONICH K
YO tepputopun nogo0HO TAKOBOMY JJIS BO3/lyXa BHYTPHU MMOMEIICHUH, C TOMUHUPO-
Banuem bJ13-209 (76,4%), a taxke BJ19-47 (11,0%) u B13-99 (6,9%).
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VYcTaHOBJIEHBI CTATUCTUYECKU 3HAUMMbBIEC PA3IMUMs B KOJIMYECTBE UHAUBUIY-
anpHBIX npencraButeneit bJI3-28 u bJ12-47 B Bo3ayxe OTIAEIbHBIX YU4€OHBIX MOMe-
nieHuii oocienoBanubix YO (kpurepun Kpackema-Yommuca 17,1, npu p=0,0019 u
13,6, ipu p=0,0087 mnsa BJ123-28 u BJ13-47 coorBeTcTBeHHO). Conepikanne JaHHBIX
HU3KOOPOMHUPOBAHHBIX AaHTUIHUPEHOB B BO3IyXE OOCIIEIOBAHHBIX YUCOHBIX IMOMEIIe-
Huit YO komebanock ot 6,3 nr/muck/cyt o 65,2 nr/muck/cyt (b13-28) u ot 32,4
nr/nuck/cyt go 140,4 nr/guck/cyt (BJ12-47). Cneayer OTMETUTh, YTO COACPIKAHHE
otnenbHbIX npeactasuteneit [1BJID B Bo3gyxe oOcie10BaHHBIX YYEOHBIX MOMeIe-
HUM CBSI3aHO C JUIUTEIHLHOCTBIO IKCIUTyaTalluy MIKOJIBHOW MeOeln, 4TO MOATBEPK/Ia-
€TCS IPSAMOM 3HAYMMOU KOPPEISLHOHHON CBSI3bK0 YMEPEHHOM CHJIBI, IIPU 3TOM CHUJIA
KOPPEISAIUOHHON CBSI3M BO3PACTAET OT BHICOKOOPOMHMPOBAHHBIX H30MEPHBIX (HOpM
B2 (BA2-153) k auskobpomupoBanubsiM (BJ2-28). Tak, koaddumment koppens-
nuu Cnimpmana 1ist B/12-28 pasen 0,62 (mpu p=0,00074, n=20), ana b13-47 R=0,55
(mpu p=0,0035, n=20) u ansa bA3-153 R=0,39 (mpu p=0,0472, n=20).

O HanmMYMM HCTOYHMKOB BBIJEICHHS OTAENbHBIX H30MepHbIX (opm [IBJD
BHYTpPHU Y4eOHBIX TIOMEIICHHI 00CIeI0BaHHBIX YUPEKICHUH 00pa30BaHNs KOCBEHHO
CBUJICTEIIBCTBYET cTatucThueckn 3Haunmmoe (p<0,05) mpeobnamanue OTAEITBHBIX
npenacrasuteneid [16J19 (BJ12-28, B13-47, B/12-100, B/13-99, B/12-154, BJ/12-183)
B BO3/lyX€ y4€OHBIX MOMEIIECHUN TT0 CPAaBHEHUIO ¢ aTMOC(PEPHBIM BO3/yXOM Ha IMpH-
JIETaloNIe TEPPUTOPHH.

KauecTBennsnii ananmms conepxkanus [16/19 B oOpas3iax OMOIOTHUECKOrO Marte-
puajia mokasai, 4To JOMHUHHUpYromwmmH npencrasutesnsmu [16JID B oOpasuax Bosoc
yuamuxcs sistoress bJ19-209 (66%), BJ12-47 (18%) u BJ12-99 (11%), uro anaio-
TUYHO CTPYKTYPE COJIEep KaHMS JTaHHBIX TOJUTIOTAHTOB B BO3yX€ YYEOHBIX IMOMeIIe-
HUN U aTMOC(EPHOM BO3TyXe (PUCYHOK 2).

EO03-100 B3-28

0.4% BO3-153 1%
BA3-28 EO03-47 BO3-47 EO3-99 _0,2%
1.8% 11,0% BA3-100

1,6%
B03-99
6,9%
B03-154
0,5%
BO3-153

a 0 B
Pucynok 2 — KayecrBennsbiii coctas I1B/[J B npodax atmocgepHoro Bo3ayxa (a),
BO31yXa yu4eOHbIX nomelneHuii (0) u BoJioc yyammxcs (B)

B03-100
2%

BA3-209
76,4%

B03-99
11%

BAS-154
1%

B03-153
1%

BrimonHeHNEe KOPPENSIMOHHOTO aHaIW3a IO3BOJWIO YCTAaHOBUTH HAIUYHE
CUJILHOM TpsMOM 3HauuMou cBsizu (koddduiuent koppensiuuu Cnupmana R=0,83,
npu p=0,01018) mexnay comepkanrem cymmbl cemu nzomepHbix popm I15/13 B npo-

0ax BO3MyXa y4eOHBIX MOMEIIEHUI 1 00pa3Iiax BOJOC YYaIIUXCs, 3aHUMAFOIINXCS B
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ATUX NOMEUIECHUSX.

Takum oOpa3oM, yCTaHOBJIEH UICHTUYHBIN XapaKkTep paclpeaesieHus mpeacTa-
sutenert [16/1D B Bo3mymiHOM cpene momenieHuid, aTMOCc(EpHOM BO3yXe U B BOJIO-
cax 3KCIIOHMPOBAHHBIX MU YYaIUXCS, YTO MOATBEPKAACT POJib 3arpsi3HEHHUE BO3-
nayurHoi cpensl nomentenuit [16/19 B hopmupoBaHny XMMHUECKON HArpy3Ku Ha Op-
TaHW3M y4YalluXxcsl.

[IpoBeneHHBIE UCCTENOBAHNS U PACUETHl HA OCHOBAHUM XUMHYECKON CTPYKTY-
pBl U (PU3UKO-XMMHUYECKUX CBOMCTB, C MOMOIIBIO METOJIa AHAJIOTUU C IPYTUMHU U3Y-
YEeHHBIMHM BEUIECTBAMHU, OJU3KUMU MO (PU3UKO-XMMUYECKUM CBOMCTBAM U OMOJIOTH-
YEeCKOMY JICMCTBHIO, TO3BOMWIM 00OCHOBaTh BenumuuHy OBYB 2,2'4.4'-
teTpadbpomaudermiororo 3¢upa (b12-47) B atmocdepHom Bo3ayxe Ha yposHe 0,2
MKI/M, KJIacC OIacHOCTH 1.

IIsaras raaBa «['UrueHnYeckass OLEHKA PHUCKA 3A0POBBI0 YYAIIMXCH OT
BO3ACHCTBUS 3arps3HAIIMX BelIeCTB BO3AyXa Y4YeOHbIX IOMeEHICHHH
YUYpe:KIeHni 00pa3oBaHus U aTMOC(EPHOT0 BO3yXa».

BennunHa SKCMO3MIIMM  KMCCIEAOBAHHBIMU  3arpsi3HSIONIMMHU  BELIECTBAMU
OTIpEIEISETCS UX KOHIICHTpAIMe B aTMOC(EPHOM BO3AyXe (I a30Ta JMOKCHUA,
oenzona u PMjp) u Bo3ayxe yueOHBIX MTOMEIEHUH (1)1 3THI0CeH301a, TOIyO0JIa, KCH-
nona, GopManberuaa), a TakxKe JUTMTEIIBHOCTBIO BO3/IeHCTBYs. Pruck pa3BuTus 3a00-
JIEBAHUM OpPraHOB JbIXaHUs y ywyanuxcsi YO Npyu XpOHHMYECKOM HWHTaISLIHOHHOM
BO3JICMCTBUM HM3YYEHHBIX 3arps3HSIOLINX BEIIECTB OLEHUBAETCS KaK «CPEOHUN», C
koJieOanusmu 3HadeHuit oT 0,7 mo 1,4. YcTaHOBICHBI BEINYUHBI HHACKCOB OIIACHO-
CTH pa3BHUTH 3a00JICBaHUN y IETEH APYTUX OPTaHOB U CHCTEM C TIpeesiaMu KoJieOa-
HUH 3HAYCHMI: cucTeMbl KpoBooOpamenus ot 0,2 10 0,7, KpOBETBOPHBIX OPTaHOB OT
0,08 no 0,24, nepsHoii cucremsl oT 0,05 no 0,22, mouyenonosoi cucremsl ot 0,09 no
0,44, moueBbinenuTenbHON cuctemsl ot 0,12 mo 0,44, 3purenbHoro ammapara ot 0,16
1o 0,82, sunokpuHHoi cuctemsl oT 0,05 mo 0,32. Ilpu 3TOM puck pa3ButHs 3abosie-
BaHUU CHUCTEMBbI KPOBOOOpAIIIEHHUS, OPIraHOB KPOBETBOPEHUS, MOYETIOJIOBOM U MOYE-
BBIJICTTUTEIILHON CUCTEM, 3PUTEIILHOTO annapara U SHJOKPUHHON CUCTEMbI OlICHUBA-
€TCS KaK «HU3KUIN».

BrisiBIEHO, YTO OTIEIBHBIE XMMUYECKUE BEIIECTBA, 3arpSA3HAIONIME BO3MYII-
HYIO Cpelly MOMENICHH, B 4aCTHOCTU PMyy, UTpatoT cyliecTBEHHYIO poib B (hopMu-
POBaHUU pPUCKA Pa3BUTHA 3a00JIEBAHUI OpPraHOB JbIXaHUS MPU XPOHUUYECKOM HHTa-
nanronHoM Bosaeiicteun (R*=0,545 F(1, 18)=7,6, mpu p=0,0129 mis ypaBHeHus pe-
rpeccun Y=0,599+0,0132x).

TecHble npsMbIe KOPPEISIIIMOHHBIE CBSI3U YCTAHOBJICHBI MEXIY CTEIEHbIO 3a-
IPSA3HEHUs] BO3IYIIHOW Cpejibl 00CIeAOBAHHBIX YUEOHBIX MOMEIICHUN KOMILIEKCOM
3arps3HSIONINX BEHIECTB (IO 3HAYCHUIO MoKa3aTels «P») 1 BEIMYMHOM prcKa pa3Bu-
TUS 3a00JIEBaHUI KPUTUYECKUX IS JAHHBIX 3arps3HSIONIMX BEIIECTB OPTraHOB U CH-
cTeM opranuzma. Tak, kodhunueHTs panroBoit koppessaiuu CrimpMana MEXIy Be-
JUYUHON KOMIUIEKCHOTO TOKa3aTens 3arpsizHeHus: «P» u puckoM pa3Butusi 3adoiie-
BaHUI OPraHOB JIbIXaHUsl, IMMYHHOW CHUCTEMBI, a TAKXKe rjla3a U €ro npuaaToqyHoro
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armapata pasusl R=0,88 (n=20, p<0,001), R=0,81 (n=20, p<0,001) u R=0,79 (n=20,
p<0,001) cooTBeTcTBEeHHO. [[yisi OMMcaHKs B3aMMOCBSI3U MEXKIY CTEIECHBIO 3arps3He-
HUS BO3AYIITHOM Cpeibl YYEOHBIX TOMEIICHUN U PUCKOM Pa3BUTHS 3a00JI€BAHUM KPH-
TUYECKUX OPTraHOB M CHCTEM OpraHu3Ma (BBIPaXKEHHOTO 3HAaYEHHEM MHJIEKCa OIacHO-
cTH) ObLTM MOCTpPOEHbI ypaBHeHus: perpeccuit: Y=0,7029x+0,253 (s pucka pa3Bu-
TUs 3a0o0JieBaHMi opraHoB AbixaHus), Yy=0,5712x-0,148 (mst pucka pa3Butus 3a60-
neBaHUN UMMYHHON cucteMbl) U Y=0,535x-0,142 (mns pucka pa3BuUTHS OoJie3HEH
rJla3 ¥ NpUaToYHoro amnmnaparta). [loydeHHble MoIeNu SIBISIOTCA 3HaYUMbIMU. Tak,
JUIS HMHJAEKCAa OIACHOCTH pa3BUTHS 3a0ojieBaHuil opraHoB geixanust F(1, 18)-
KpUTepHil paBeH 66,2, mpu p<0,0001, kosdduuuent nerepmunaruu (R?) 0,79, s
MHJIEKCA OMAaCHOCTU pa3BUTHA 3a00JIEBaHW MMMYHHOW CHCTEMBI, a TakXKe TIJla3 U
npugarounoro anmnapata F(1, 18)-kpurepun pasusl 39,1, npu p<0,0001 u 77,0, npu
p<0,0001 u koapbunments nerepmunaruu 0,69 u 0,81 cOOTBETCTBEHHO.

NuauBuyaibHBIA ~ KAHIIEPOT€HHBIM  PUCK  3[0POBBIO  Y4allUXcs  IpHU
XPOHUYECKOM HHTAIAIUOHHOM  Bo3nmedictBun  Ocn3ona (0,4E-06+0,1E-06) w
stmtoen3ona (0,03E-06+0,02E-06) B Bo3myxe y4eOHBIX MOMEIICHUH OICHUBACTCS
KaK «IpUEMIIEMbIi», a oT Bo3zeicTBus ¢Gopmanbaeruaa (1,9E-06+0,7E-06) — kak
«aonycTuMbli». CyMMapHbBIA KaHUEPOTE€HHBIM PHUCK 3A0POBBIO y4alIUuXcs MpH
XpOHMYECKOM  HWHTAJISIMOHHOM  BO3AeMCTBHMM  OeH30ia, 3TUIOEH307la |
dbopmanbaeruaa, 3arpsA3HsIOIMX BO3AYX YUYEOHBIX MOMEIIECHUM, TaKKe OI[CHUBAETCSA
KaK <«JIOMyCTUMBI», OJHAKO C 00Jiee BHICOKUM 3HAYCHUEM BEIWYUHBI pucka (2,4E-
06+0,7E-06). 3HavyeHne CyMMapHOTO KaHIIEPOTEHHOTO pHCKa 3I0POBBIO IpH
XPOHUYECKOM HMHTAJSIIUOHHOM BO3/ICMCTBUU HCCIIEJOBAHHBIX BEIIECTB 3HAYUMO
BbIIIE B y4EOHBIX MOMELIEHUSX oOcienoBaHHBIX YO MO CpPaBHEHHIO C PHUCKOM,
OOyCIIOBJICHHBIM  3arpsi3HCHHEM AaHAJOTUYHBIMU TOJUTIOTAaHTAMH BO3[AyXa Ha
npuierarpoieii Teppuropun (3Hadenue TCRa 9,7E-07+3,5E-07) (kputepuii Manna-
VYuthHu 2,3, npu p=0,02092). Takum 00pa3om, BEIMUYHUHBI FKCIIO3UIMH KaHLIEPOTEHOB,
0OyCIIOBJICHHbIE 3HAYCHUSMH KOHIIEHTPALMNA BEUIECTB B BO3AYyXE, OMPEICINAIOT
YPOBEHb WHJWBHUIYAJIbHOTO U CYyMMapHOI0 KaHIIEPOT€HHOTO PUCKA JUIsl OpraHu3Ma
yUaIxcs.

[Ipu anamm3e 3a0oneBaEMOCTH JETEH TMEPBOM CTYNMEHW OOpa30BaHUA,
oOyyJaronmxcsi B 00ClieTOBaHHBIX yU4€OHBIX MOMENICHUSIX, OBIJIO YCTAaHOBJICHO, YTO B
CTPYKTYype 3a00JI€BaEMOCTH TIEPBOE€ MECTO 3aHMMAIOT OOJE3HH KOCTHO-MBIIICYHOM
CHUCTEMbI M COEIUHUTEIbHOU TKaHU (24%), BTOpoe MecTo — OOJIe3HH TJla3a U €ro
npumarodHoro anmapara (18%), Tpetbe MecTo — 60se3Hu opranoB AbixaHus (17,6%),
YEeTBEPTOEC W TATOE — OOJIe3HW CHCTeMbl KpoBooOpamieHus (12,6%) u Oose3Hu
opranoB nuuieBapenus (9,4%). B nunamuke oOy4deHHs ¢ MEPBOrO IO YETBEPTHIH
KJIACChI BBISIBJIEH POCT 3a00JieBaeMOCTU OO0JIE3HSAMH CUCTEMBI KpOBOOOpalieHus (cC
11,18 10 21,94 na 100 yuamnuxcs, p<0,001) u 601e3HIMHU TJ1a3a U €T0 MPUIATOTHOTO
anmapata (¢ 13,3 no 31,2 na 100 yuamuxcs, p<0,001).
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3AKJIIOYEHUE

OcHOBHBbIE HAYYHbIE Pe3YJbTATHI JUCCEPTALNH

1. Ha ocHOBe OIlEHKM KadyecTBa BO3AYIIHON Cpellbl YYEOHBIX MOMEIIECHUN
yapexaeHuil 00pa3oBaHusl ¢ MpuUMEeHeHHEM MeToaa auddy3rnoHHOr0o mpobdooTdopa,
MTO3BOJISIONIETO MPOBOAUTH W3MEPEHHSI B JITUTEIHHOM PEKHMME, YCTAaHOBJICHO, YTO
YPOBEHb 3arpsi3HCHUST BO3MYIIHOW Cpeibl YYEOHBIX IMOMEINICHUH pa3audaeTcs o
BCEM M3YUYCHHBIM IOKa3aTessIM: KOHIIEHTpalus 0eH3o1a Bapbpupyer ot 1,0 MKT/M® 110
3,0 MKF/M3, Toiyona ot 3,4 MKT/M® 110 13,6 MKF/M3, stun6en3ona ot 0,3 MKT/M® 110 2,1
MKF/M3, Kcunona ot 2.4 MKT/M® 110 15,9 MKP/MS, dbopmanpaeruaa ot 2,52 MKT/M® 110
12,97 MKF/M3, a3oTa JUOKcHuaa ot 2,9 MKT/M 110 15 ,9 MKI/M: 1 B IIEJIOM COOTBETCTBY-
€T YCTAaHOBJICHHBIM TUTHEHHUYECKUM HopMaTthBaMm. OCHOBHBIM HMCTOYHHUKOM 3arpsi3-
HEHHUS BO3IYIIHOW Cpelbl YUeOHBIX MOMEIICHUH YUpexKACHH 00pa30BaHUS a30Ta
JTUOKCHIOM, OeH30510M U PM g siBisieTcst arMochepHBIil BO3yX, UTO MOATBEPKIAAETCS
3HAYUMOU TOJIOKUTEIBHOW TECHON KOPPEISLMOHHON CBA3BI0 MEXKY KOHIIEHTPALIUEH
JTAHHBIX 3arpsi3HSIONIMX BEIIECTB B BO3/IyXE MOMEIIEHUNH U aTMOC(hEpHOM BO3IyXe Ha
npwieratomeid repputopun: 6enszon (R=0,75, mpu p=0,000097, n=20), a3oTa AMOK-
cun (R=0,59, mpu p=0,00641, n=20) u PM;, (R=0,6, pu p=0,0056, n=20) [5, 15, 18,
23].

2. OCHOBHOM BKJIaJl B 3arpsi3HCHUE BO3/lyXa YU4E€OHBIX MOMEIICHUN TOIYOJIOM,
ATUIOCH30JI0M, KCHUJIOJIOM U (OpMaIbAEIHJIOM BHOCIT MX BBIJCICHUS U3 UCTOYHU-
KOB, PacIoJIOKEHHBIX BHYTPHU Y4E€OHBIX MOMEIICHHUH; MPHU dTOM JJIUTEILHOCTh DKC-
IUTyaTaluy MKOJbHOU MeOenu (MeHee 3-X JIeT) U BpeMs IOCJIe peMOHTa MOMEIICHHA
(MeHee 2-X JIET) SBJISIOTCS TUTUEHWYECKUMH KPUTEPUSMH PHUCKA 3arps3HCHUS] BO3-
OYIIHOM Cpelbl Y4eOHBIX MOMELIEHUH, 4TO NoATBepxkAaeTcs 3HauuMbiM (p<0,05)
MPEBBIIIIEHUEM KOHIICHTPAIIMK TOJIy0JIa, STUJIOEH30J1a U KCUJTOJIa B BO3AYIITHON cpefie
y4eOHBIX MOMEIICHUM, BpeMs TOCJIE peMOHTa B KOTOPBIX COCTaBISET HE Ooisiee 2-X
JIET, @ TaK)K€ B IMOMEIICHUAX, OCHAIIIEHHBIX MEOEJIbI0, CPOK IKCILTyaTallul KOTOPOU
HE TMPEBHIIAeT 3-X JeT; KOHIEHTparus GopMaibaeruia B BO3AyXe YICOHBIX MOMe-
IICHUI TaK)Ke 3aBUCHT OT JUTUTEIIBHOCTH KCIUTyaTalluu TKOJIBHOU Mebenn (x2=9,90,
npu p=0,0017) [6, 18, 22, 23].

3. BennunHa KOMIUIEKCHOTO TIoKa3aTens «Py, xapakTepHu3ylolero cTerneHb 3a-
I'PSI3HEHUS BO3yXa YUEOHBIX IMOMEIICHUN UCCIICIOBAHHBIMU 3arPSI3HIIONTAMHU Bellle-
cTtBamu kojeosetcs ot 0,7 1o 1,7 co cratuctuuecku 6osiee Beicokumu (p<0,05) mo-
Ka3aTeJsIMU B TIOMEIICHHSIX, OCHAIIICHHBIX MEOCITBbI0, CPOK IKCILTyaTaI[ii KOTOPOil HE
npeBbimaet Tpex jet (x°=9,1, mpu p=0,0204). [Tokasatens «P» 3arps3HEHHs BO3-
TYIITHOW Cpellbl Y4eOHBIX TIOMEIICHUI BBIIIIE B CPABHEHUU C MOKa3aTesIeM 3arpsi3He-
HUS aTMOC(EpHOIro BO37yXa Ha TMpuUJeraroueid Tepputopuu (Kputepuii MaHHa-
Yutau 2,3, npu p=0,0209) [15, 18, 19].

4, KadecTBEHHBI COCTaB CMECH H30MEPHBIX (PopM moauOpomMan(eHUIOBBIX
3(¢upoB B aTMOCPEPHOM BO3IyXe, B BO3IyXe 0OCICTOBAHHBIX yUCOHBIX TTOMEIICHHIMA

¥ BOJIOCAX y4YalllUXCs SIBISETCS OJHOPOJHBIM C IMPeoOsaJlaHueM MpelCTaBUTeNeH
ITB/12: 209 (93%), 47 (3,3%) u 99 (1,9%) — B Bo3ayXC YUCOHBIX MOMEIICHHIA 00CITe-
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JIOBaHHBIX yupexaeHui oopasosanus; 209 (76,4%), 47 (11,0%) u 99 (6,9%) — B ar-
Moc(hepHOM BO3/yXe Ha IpuJieraroiiei Teppuropuu, a tTakke 209 (66%), 47 (18%) u
99 (11%) — B BoJsocax yuaniuxcs. CoaepikaHue OTACIbHBIX MMPEACTABUTEICH MOIHO-
pomupoBaHHbIX aHTUTIUPEHOB (B/13-28 u BJ[3-47) B Bo3myxe y4eOHBIX MOMEIICHUI
Kojebnercs ot 6,3 nr/muck/cyTt g0 65,2 nr/auck/cyT u ot 32,4 nr/auck/cyt no 140,4
IT/IUCK/CYT COOTBETCTBEHHO, C IOCTOBEPHBIMHU PA3IMUYMSIMU MEXKIYy 00CIIeIOBaHHbI-
MU yupexaeHussMu oopazoBanus (kputepuit Kpackemna-Yommuca 17,1, mpu p=0,0019
u 13,6, npu p=0,0087 nns B/I2-28 u BJI3-47 cOOTBETCTBEHHO), YTO OINPEACIUIIO
HEO0OXOJAMMOCTh Pa3pabOTKU T'MTHEHUYECKOTO HOpMAaTHUBa COJIEpP)KaHUS HUHIUKATOP-
Horo BJ12-47 u koHTpoIIs 3arps3HeHus Bo3aymIHOM cpeabl nomenienuit [16/19 [1, 4,
7-10, 13, 14, 16, 20, 21].

5. Puck pasButus 3abojeBaHHil OpraHOB JbIXaHUs (BBIPAKEHHBIA 3HAUEHHUEM
MHJIEKCa OMACHOCTH) MPU XPOHUYECKOM HMHTASIMOHHOM BO3JEHCTBUM HM3y4YEHHBIX
3arpsi3HSIONIMX XUMHUYECKUX BEIIECTB OLIEHMBAECTCS Kak «cpeaHuit». PMjy urparot
CYILIECTBEHHYIO POJIb B (JOPMUPOBAHUHU YPOBHEH prcka pa3BUTHs 3a00JieBaHUIN opra-
HOB JIBIXAHMS TIPH XPOHHYECKOM HHTalsUHOHHOM Bosmeiicteun (R°=0,545 F(1,
18)=7,6, mpu p=0,0129 mna y=0,599+0,0132x) [3, 11, 12, 17, 19].

6. 3Haunmas MPUYMHHO-CJIECTBEHHAs CBS3b YCTAHOBJICHA MEXIY CTEIICHBIO
3arpsi3HEHMS BO3/1yXa y4eOHBIX MOMEIIEHUN (BBIPaXKEHHON BETMYMHON KOMITJIEKCHO-
ro mokasarens «P») U WHIAEKCOM ONMAcHOCTH Pa3BUTHs 3a00JICBAaHHMI OPTAHOB JIbIXa-
aust (y=0,7029x+0,253, R?*=0,79, F(1, 18)=66,2 mpu p<0,0001), GonesHeil riaaza u
ero npuaatounoro ammapara (y=0,535x-0,142, R%=0,81, F(1, 18)=77 mpu p<0,0001),
a Taroke 3a0oseBannii MMyHHOU cuctemsl (Y=0,5712x-0,148, R2=0,69,F(1, 18)=39,1
npu p<0,00010) [2, 3, 6, 12,17, 18, 19, 23].

PexomeHnganum no npakTU4eCKOMY NMPUMEHEHHUIO Pe3yJIbTaTOB

PazpaboTtanHble W yYTBEpKIEHHbIE HHCTPYKIMU IO MNpuUMeHeHuo («Metoj
OLICHKH SKCITO3UIIMU XMMUYECKUMU BEILlECTBAMU, 3arps3HAIONIMMU BO3AYyX MOMeEIle-
HUU 1 atrMocdepHbiit Bo3ayx», 09 centsadps 2014 r., Ne009-0914 u «Metonuka
OIICHKH PHCKa 370pOBbI0 HacenaeHus (PpakTopoB cpenbl ooutanus», 08 urons 2012 r.,
Ne025-1211) mo3BoJSAIOT OlLICHWBATh BO3JACHCTBHE XMMHMUYECKHUX BEIIECTB Ha Opra-
HU3M YEJIOBEKa C MPUMEHEHHWEM IaHHBIX AUG(Y3MOHHOTO W TACCUBHOTO OTOOpa
mpo0 BO3ayXa, OCYIIECTBISTh MOHUTOPHWHT 3arps3HEHUS BO3AyXa B JUIUTEIHHOM
BPEMEHHOM JHMAIa30HE, a TAKXKE BBIMNOJIHATh TMTUEHUYECKYIO OIEHKY 3arpsi3HCHUS
BO3JlyXa KOMIUIEKCOM BEILIECTB M PUCKA 3I0POBBIO UEJIOBEKA MPU UX KOMOWHUPOBAH-
HOM BoO3JeHcTBUU. [100XKEHUsT HACTOSIIMX MHCTPYKIMU peann30BaHbl MpU paspa-
00TKEe pacueTHO-MPOrpaMMHOro kKomruiekca «KommbproTepHas HHGPOPMAIIMOHHO-
pacueTHas CUCTEeMa IO OI[EHKE PUCKa BO3JICUCTBUA KauyecTBa aTMOC(EPHOTo BO3ayXa
Ha 3a0poBbe HaceneHus» (MHB Ne000238, ODAIIL, benlIMT) ¢ BO3MOXHOCTHIO
BHEJIPCHUS OLICHKU PHUCKA B OpraHax M YUYpEeXJACHUSX, OCYIIECTBISIONIUX TOCYyaap-
CTBEHHBIN CAHUTAPHBIA HAJ30p.
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Hayyno o0ocHOBaHHBIN U yTBEpkKIAeHHBIN rurueHndeckuii HopmatuB (ObYB)
C KJIaCCOM OMacHOCTH BeriecTsa 2,2",4,4 -tetpadbpomaudenmionsiii d3dup (b13-47)
B arMochepHOM Bo3ayXxe (MOCTaHOBJIEHHS MUHHUCTEPCTBA 3PABOOXPAHCHHUS
PecriyOnuku  benapycs ot 28 oktsa0ps 2014 1. Ne73 u  No74) mozBomsieT
OCYIIECTBIISITh CAHUTAPHO-TUTHCHUYCCKUI KOHTPOJIh Ka4eCTBA BO3MYIITHOU CPEIbI.

O6ocHOBaHHBIE B pe3yJIbTaTe MPOBEJACHHBIX HAYYHBIX MCCICIOBAHUNA PEKOMCH-
Jaly M TpeOOBaHUS K COJIEPXKAHUIO M OKCILTyaTallui 000pyJ0BaHUSI M MIOMEIIECHUH,
KaueCTBY BO3/1yXa B YUPEKIEHUSAX COIIUAIBHOIO OOCTY>KMBAaHUS, B YACTH 3alpeTa Ha
HCIIOJIb30BAHUE B KaU€CTBE OTPAKJICHUN CHCTEM OTOIUICHHUS MPEBECHO-CTPY>KEUHBIX
IUTUT ¥ TIOJIMMEPHBIX MaTEPHAJIOB, BKIFOUYCHBI B CAHUTAPHBIC HOPMBI U TipaBmiia « Tpe-
OoBaHUs 7Sl YUPEXKICHUN COIMAIIBHOTO 0OCITY>KMBAaHUSA, OCYIIECTBIISIONINX CTALO-
HapHOE COIMANbHOE OOCTY)KWBaHHWE», TIPEIHA3HAYCHHBIC W IJISI JTOMOB-WHTEPHATOB
JUIS ICTeH-MHBAJUIOB C 0COOCHHOCTSIMH MCUXO0(DU3NICCKOTO Pa3BUTHS (YTBEPIKICHBI
MOCTaHOBJIIEHHEM MMUHHUCTEpCTBa 3apaBooxpaHenuss Pecnyonuku benapycs ot 31
nexadps 2013 1. Ne136).

Pa3paboTanHbie 1 MpUMEHsIEMbIC pallMOHAIM3ATOPCKHE Tpeioxkennus «Cro-
cO0 IKCTpecc-OleHKN MOTEHIIHAIBHOTO PUCKA 370POBBIO MPHU PEPICKTOPHOM U XPO-
HUYECKOM BO3JEHCTBUM (QopmMmanbaeruaa (mMeraHanb)», «Crnoco0 THUTHEeHUYECKOU
OILICHKU CTEIMEHU 3arpsi3HeHHs] aTMOCPEpHOro Bozayxa», «Crnocod sKkchpecc-o1eHKH
MOTEHIIMAIBHOTO PUCKA 3I0POBBIO MPHU PEDICKTOPHOM M XPOHUUYECKOM BO3/ICHCTBUU
azota (IV) okcuma (a3ora guokcupa)» (yIAOCTOBEPEHHUS Ha palMOHAIA3ATOPCKHE
npemtoxenus ot 29 mapra 2012 r. Ne1901, Ne1902, Ne1903) no3BoASI0T JOCTOBEPHO
OIICHWBATh PUCK 370POBBIO OT BO3ACHCTBUS XMMHYECKHX BEIICCTB, 3arpsS3HSIIONTNX
BO3IIYIIHYIO CPEy, C MEHBITUMU BPEMEHHBIMHU U TPYIOBBIMH 3aTPaTaMH.
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PI3I0MD
I'AHBKIH AJIAKCAHIP MIKAJIAEBIY

TI'ITIEHIYHASA AIDHKA IIMATKAMITAHEHTHAT A 3ABPY/VKBAHHSA
MABETPAHAT'A ACAPOJJI351 HABYYAJIBHBIX TAMSIIKAHHAY TA
KPBITAPBISX PHI3BIKI JIJISI 3JAPOYSI BYUHSTY

KirouaBbist  CJIOBBI: 3a0py/KBAIbHBIS  PAYBIBBI, MMABETpa MNAMSAIIKAHHSAY,
noniopomaidsiHinaBeis 3Qipsl, kamOiHaBaHAae Y3A3€sHHE XIMIYHBIX pAYbIBAY, aldHKA
PBI3BIKI, 37apoye.

Mbata fpacienaBaHHAA. aOrpyHTaBallb TITICHIYHBIS KPBITAIPBIl alPHKI PBI3BIKI
KaMOlHaBaHara J3esHHs IIMaTKaMIlaHEHTHara 3a0py/pKBaHHSI IaBeTpaHara acspoiss
HaBYYaJIbHBIX TTAMSIIIIKAHHAY I 31apOysl HABYUSHIIAY.

Meraapl  faacjielaBaHHsI:  CaHITAPHA-TITICHIYHBIS,  XIMIKa-aHATITHIYHBIA,
AMIIPMISUTATTYHBIS 1 CTATHICTHIYHBIA.

ATpbIMaHbIsl BbIHIKi | IX HABI3HA: y BBIHIKY TNpaBeI3CHA ampHKI SKacIl
naBeTpaHail acsApo I3 BYYIOHBIX MaMSIIKAHHSY YCTAaHOY aJyKallbll 1 alPHKI PBI3bIKI
31apOYI0 HaBYYAHIIAY, BBIKAHAHBIX 3 BBIKAPBICTAHHEM JibI(y3Hara mpoboordopa, fKi
3a0scrieyBac BBIMSIPIHHS Y MpAISrIbIM paKbIME, OBLIIO YCTaHOYIIEHA, IITO Y3pOYHI
3a0py/KBaHHS MaBETpaHal acApOAI3s ByUI0HBIX TAMALIKAHHSY Bap'ipyIOIb Y HIBIPOKIX
MeKax Ta TMaKa3yblKax: TaTyoJI, 3ThUIOCH30J, KCII0J, (hapMalibIdria, a30Ty IBISKCII,
oenzon i PMyy. ACHOYHBI yKian y 3a0pyaKBaHHE TMMaBETpaHara acspoj3s BYIIOHBIX
NaMSIIKaHHSY a30Ty JblsikcizaM, PMjg 1 OeH3omam yHoCis atMmacepHae maBeTpa,
Taabl SIK Y3pOBEHb 3a0py/KBaHHS TajdyosiaM, OThUIOCH30JIaM, KcUiolaM 1
dbapmanpariIaM  BbI3HAYACIlla BBUIYYSHHEM  XIMIYHBIX  pAubIBay 3  KPBIHIII,
pa3MelIuaHbIX y HaByYaJIbHBIX MaMSIIKaHHSIX. Y CTalsiBaHa 3BAPOTHAsT KapAJISLBbIHbIA
CYBSI3b CSAPOIHSN CIABI TIAMDK TIPAIITIACIIO AKCIUTyaTallbll IMIKOJBHAM MA0M 1
KaHIPHTpAIbIIH (QapMaibIdrily ¥ MaBeTpbl HaBYYaTbHBIX MaMSIIKAHHIY. SIKacHBI
CKJIQJl CyMeci TIpaJICTayHIKOY Toi0paMipaBaHHbIX aHTHIMIpIHAY ¥ aTtMachepHbIM
NaBeTpPhl, Yy TMABETPbl BYUIOHBIX MaMSIIKAHHSAY 1 Bajgacax BYy4HSY 3'sylseriia
amHacTaiiHeiM 3 mepaBaraii  bJ12-209, B/AD-47 i B/D-99 i3amepHbix Qopmay.
VYcransaBana 3HaYHAs NpPbIYBIHHA-CIEAYAs CyBs3b MaMDK CTYNEHHIO 3a0pyKBaHHS
naBeTpa BYyUYSOHBIX MaMSIIKAHHSY (BBISYJICHAH BENMIUBIHEN KOMIUIEKCHAra rmaka3uyblKa
«P») 1 iHgPKCaM HeOsCTeKl pa3BillId 3aXBOPBAHHIY OpraHay IbIXaHHS, 3aXBOPBAHHSY
BaudH 1 MpblJaTayHara anapara, a Takcama 3aXBOPBaHHSY IMyHHaM CICTIMBI.

Prkamenaanbli ma BbIKAPBICTOYBAHHIO. pacIiparioyka, aOrpyHTaBaHHE 1
arpHKa 3(eKThIyHACIl NpadiIaKTHIYHBIX MEpanpbhleMCTBAY Ma MiHIMI3allbli PBI3bIKI
V31n3esiHHs 3a0pyKBaHHS MaBeTpaHara acsipo/iA3s NaMsIIKaHHSY Ha 371apoye yajiaBeka.

BobGsacTs  BBIKapbICTAHHSI:  J3SpXKayHbl  CaHITApHBI  Harsm,  SIKI
QKBIILTYIISEINa opraami | ycranoBaMi MiHICTIPCTBa aXOBBI 3/1apOYsi, MEIBIIBIHCKIS
YHIBEpPCITAThI, HABYKOBa-/1aCJICUbIsl LPHTPHI TirieHIYHara npoguio.
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PE3IOME
I'AHBKHH AJIEKCAHP HUKOJIAEBUY

I'NT'MEHAYECKAA OHEHKA MHOI'OKOMIIOHEHTHOI'O
3AT'PA3HEHUS BO3AYIIHOU CPE/IbI YYEBHBIX IOMEILIEHUU
11O KPUTEPUSAM PUCKA JIUIA 31O0POBbSA YUALLIUXCSA

KiroyeBple coBa:  3arps3HSIONIME  BELIECTBA, BO3AYX  [TOMELUEHHH,
noauOpOMIUGpEHIIIOBbIE  APUPLI, KOMOMHHPOBAHHOE BO3JCHCTBHE XUMHUYECKUX
BEUIECTB, OLIEHKA PUCKA, 3/I0POBbE.

Heas padorbl: 000CHOBaTH THTMEHUYECKHE KPUTEPUU OLEHKU pHUCKA
KOMOMHUPOBAHHOTO JIEUCTBUST MHOTOKOMIIOHEHTHOTO 3arpsi3HEHUs] BO3AYILIHOM
cpenbl y4eOHBIX TOMEIICHUH JIJIsl 3I0POBbsI YUaIIUXCS.

Metoanbl HCCJICIOBAHUS CaHUTapHO-TUTHEHUYECKUE, XUMHKO-
AHAJIMTUYECKUE, IMUIEMUOJIOTHYECKNE U CTATUCTUYECKHE.

IHosry4yeHHbIe pe3y/abTAThI U UX HOBM3HA: B PE3YJIbTATE MMPOBEICHHON OLEHKU
KauecTBa BO3YIIHOW cpeibl y4eOHBIX MOMELIEHUHN YyupekIeHUil oOpa3oBaHHs H
OLICHKU pUCKa 3JI0POBbI0 YYAIIUXCS, BHINOIHEHHBIX C UCHOJIb30BaHUEM qU(pPy3HOrO
mpo0ooTOOpa, OOECHEUYHBAIONMIETO W3MEPEHUS B UIUTEIHRHOM pPEXKHUME, OBLIO
YCTAHOBJICHO, YTO YPOBHU 3arpsi3HEHUsI BO3IYIIHOW Cpellbl Y4eOHBIX MOMEIICHUM
BaphUPYIOT B LIMPOKUX Mpeliesax MO MOoKa3aTeasiM: TOIYOJI, dTUIOEH30JI, KCUIIOJ,
dbopmanpaerua, azora auokcua, 0eH3on U PMi,. OcHOBHOI Bk B 3arpsi3HEHHE
BO3MIYITHOW Cpenbl Y4eOHBIX TOMENICHWA a30Ta JUOKCUioM, PMjy m OGeH3omom
BHOCUT aTMOC(epHBIi BO3AyX, TOTJa KaK YPOBEHb 3arpsi3HEHUS TOIYOJIOM,
TUJIOCH30JI0M, KCWJIOJIOM M  (OPMajbACTUAOM ONpPENesieTCsl  BbIIEICHHEM
XUMUYECKUX BEIIECTB M3 HCTOYHUKOB, PACIOJIOKEHHBIX BHYTPH Y4eOHBIX
NOMEIICHHUI. Y CcTaHOBIEHA 00paTHasi KOPPENALMOHHAS CBSI3b CPEIHEN CUIIBI MEKIY
JUIMTENIbHOCTBIO  JKCIUTyaTallMM  IIKOJABHOM ~ MeOenu W KOHIEHTpaluei
dbopmanpieruaa B BO3AyXe y4eOHBIX TOMelnIeHui. KadecTBEHHBIN COCTaB cMecH
npecTaBUTeNIed MOMTUOPOMUPOBAHHBIX AHTUIIUPEHOB B aTMOC(HEPHOM BO3AyXE, B
BO3/yX€ YYEOHBIX MOMEIICHHA M BOJIOCAX YYAIIUXCSA SABISIETCS OJHOPOIHBIM C
npeobnaganuem bJ13-209, BI3-47 u BJI3-99 uzomepHsix ¢opM. YcTaHOBIEHA
3HaYMMas MPUYMHHO-CJICICTBEHHAS] CBSI3b MEXK]y CTENEHBIO 3arps3HECHHS BO3AyXa
y4eOHBbIX TTOMEIEHUN (BBIPAKEHHOM BEIMYMHON KOMIUIEKCHOrO TMokazarensi «Py») u
WHEKCOM OTACHOCTH Pa3BUTHS 3a00JICBaHWI OPraHOB JbIXaHWS, OONE3HEH Ta3 |
NPUAATOYHOIO annapara, a Takxke 3a00JIeBaHU UMMYHHOU CHCTEMBI.

PexoMeHnganmu mo HCNOJAb30BAHUIO. DPa3paboTKa, OOOCHOBAaHUE M OICHKA
3pdEeKTUBHOCTH  NPOPUIAKTUYECKHMX  MEPONPUATHH 10 MHUHUMHU3AIMM  pHUCKa
BO3/ICUCTBUS 3arpsi3HEHUS BO3YLITHON Cpeibl MOMEIIEHUH Ha 3J0POBbE YETIOBEKA.

O0slacte  NpPUMEHEHMsI:  TOCYNAPCTBEHHBIM  CAHWUTAPHBIA  HAI30p,
OCYILECTBIISIEMBI OpraHaMy M Y4YpexKIACHUSIMU MHHHUCTEPCTBA 3ApPaBOOXPAHECHUS,
MEIMLIMHCKAE YHUBEPCUTETBI, HAYyYHO-UCCIEIOBATEIbCKUE LIEHTPbl TMTMEHUYECKOIO
TIPOGHIISL.
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SUMMARY
GANKINE ALEXANDR

HYGIENIC EVALUATION OF MULTIPLE POLUUATION OF
CLASSROOMS’ INDOOR AIR AND CRITERIA FOR ASSESSMENT ON
ELEMENTARY SCHOOL STUDENTS’ HEALTH RISKS

Key words: air pollutants, indoor air, polybrominated diphenyl ethers, the
combined exposure of multiple chemicals, risk assessment, human health.

The aim of research: to estimate hygiene criteria for assessment of risks of
combined exposure to multiple classrooms’ indoor air pollution to elementary school
students’ health.

Methods of research: hygienic, chemical, epidemiological and statistical.

The obtained results and their novelty: as a result of the assessment of
classrooms’ indoor air quality and elementary school students’ health risk assessment
performed with use of diffuse sampling allowing long-term observation, it was found
that the level indoor air pollution varies significantly between either different classrooms
and also investigated pollutants. The main contribution to the classrooms’ indoor air
pollution with nitrogen dioxide, PM;, and benzene is provided by ambient air pollution,
while the level of contamination of toluene, ethylbenzene, xylenes and formaldehyde
emission mostly depend on emissions from sources inside of the classrooms. An strong
correlation between the duration of furniture exportation and classrooms’ indoor air
pollution with formaldehyde was found. The composition of polybrominated diphenyl
ethers congeners pollution of ambient air, classrooms’ indoor air pollution and students'
hair contamination is similar with predominance of BDE-209, BDE-47 and BDE-99
congeners. The significant causal relationship between the level of classrooms’ indoor
air pollution (expressed with the complex index of "P") and the index of the risk of
respiratory diseases, eyes and the immune system diseases was discovered.

Recommendations for use: development, justification and evaluation of the
effectiveness of preventive measures to minimize the human health risk posed by
exposure to indoor air pollution.

Field of application: the state sanitary scrutiny operated by the bodies and
institutions of the Ministry of Health, Medical Universities, research centers of hygiene.
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