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AKTYa/IbHOCTb TeMbl, AHTPOIOTEHHOE 3arpA3HEHHE OKPYKAIOLWIEH CPEasl sB/SETCs
cepbe3Hoil  cospeMenHON npofiemol Mupoporo 3HaueHus. Ilo JaHHBIM 3KCHEpTOB
Bcemuphoit opranuzaumuu 3apasooxpanenus (BO3) cpean dakropos, onpenengiomux
3/10pOBBE Haceenus, obluee coCTosHME OKpYXKatoLlel cpesl MoxkeT ocTHrath 20% [Pesnu
B.A. u ap., 2004]. HanGonbuiyio onacHoCTs i HeN0BEKa NPEACTARNAIOT CBUHEL, KaAMUH,
MBIIIBAK BCJICACTBUE MX TOKCHYHOCTH, & TAKXke UIMPOKOTO NPUMEHEHHs B NPOMBILLIEHHOM
HPOM3BOACTBE.

Bricokuii ypoBeHE 3arpsa3HeHHs OKpyXalollei cpelbl CBHHLOM H CHIKEHUE €ro BiIus-
HYsl HA 370pOBBE HACEEHMs ABNSETCS OLHONW M3 IPUOPUTETHBIX IKOJOTMYECKMX Npobiem
Poccuiickoit ®enepauun [[oxaan o cBUHUOBOM 3arpssHenuu, benas kuura, 1997; Hamepos
H.®. u ap., 2000]. B nepsyio odepeas 370 KacaeTcs ropojos ¢ NPOMBIULICHHOCTEIO, CBA3aH-
HOM C IPOM3BOACTBOM H 11epepaboTkoii cBuHLa. OcoObI HHTEPEC BEI3BIBACT MHOTOOIEMEHT-
HOE TEXHOTEHHOE BO3JICHCTBUE Ha OKPYKAIOLIYIO Cpelly M YeloBeka B COYETAHHM C BO3ACi-
CTBHEM CBUHLIA.

3arpassenue NpuapoaHsIx cpes (armocdepHbiif BO3AYX, BOAA, NOYBA), Cpeabl 0GUTaHHS
yeqoBeka (BO3YyX NOMELICHHH, NbUIb, KPacka, MpeaMeThl 06Mx0Aa), MPOAYKTOB MHTaHUS U
Jpyrux 0GbeKTOB [PUBOAUT K YBETHUEHHUIO MOCTYINEHHS TOKCHKAHTOB B OPraHH3M HYenoBe-
ka. CnenuuyYHEIM NOKA3aTENCM TIOTCHLUHAIBLHOIO BO3AEHCTBUS TOKCHUHBIX JIEMEHTOB HA
310pOBLE HENOBEKa ABNSETCA YBENUYCHME WX cocpxkauus B OGuonormueckux cyberparax
(kpoBb, MOYa, BOJNOCH!  Ap.). [Ust OLEHKH YPOBHS BO3AEHCTRHS HEOOXOAMMO NPOBOAUTH HC-
CIICI0BAHME MHMKDPODJIEMEHTHOTO cocTaBa OGHOCYOCTpaTOB HAcClNeHHA € ONHOBPEMEHHBIM
U3yycHUeM (JaKkTHUYCCKOTO 3arps3ieHsa OKPYKaIolIEH cpeibl HaCeNeHHbIX MECT.

[lens paGoThl COCTOMT B ONEHKE BIMSHMA TEXHOTMGHHOrO 3arpA3HCHMA OKpYKaioLleH
Cpeapl CBHHUOM M IPYTHMH DIEMEHTAMU HA MUKPO3JIEMEHTHBIN cocTar Grocyberpatos ue-
J0BeKa (BOJOCHI, KPOBE).

HccnenoBanus BBINOJHEHRB! B POCCHIICKUMX TOPoJax, Ans KOTOPHIX paHee OblIO yCTa-
HOBJICHO TEXHOTEHHOE 3aIPA3HEHNE OKPYKaIOLeH cpeas! CBUHLIOM. IT0 Fych-XpycTabubiii
Bnagumupekoit ofstactu [[ycesa T.B., 1994] u Iomonsck Mockosckoit obnactu [Pesuu
B.A., 1991]. KpoMme cBuHLA, IPEANPUATUS 3TUX TOPOAOB ABJIAIOTCA UCTOMHHKAMH 3arpsasHe-
HUS OKpYXarowel cpelbl APYTHMH 3JEMEHTaMHd, CPel KOTOPBIX Haubonbiee 3HA4EHHE
umerot Mpibax (I'ycs-XpycTanbubiit), Mmeas 1 uuHk (Tlogonsck).

OcuoBHble 321241 HCCIEA0BARNKS:

1. OGocHoBaHKE ONTHMAILHOTO KOMIUIEKCA AHATHTHYECKMX METO/I0B AJI OHPEACTIEeHU HH-
dopmatuBHOro Habopa XUMUYECKUX JJIEMEHTOB B 0ObEKTAX OKpYXKalolleii cpeant (110yBa, BO-

13, arMocepHbIH BO3ayx), cpeasl oburanus (B034yX IOMEINEHHIE, Kpacka, Mbib), B 6HOMO-



rudeckux ofpasuax (pacTeHus, TPOAYKTBI MUTaHWs), GuocyGCTparax uenoBeka (BOJNOCHI,
KPOBb).

2. PaspaboTka B pamkax BeIGPaHHOTO AHATMTHYECKOTO KOMIUICKCE METOAUKH ONpEAEIeHUS
CBUHLIA B KPOBH, N103BOJISIOWEH OCTHIHYTE TPEOYEMOro Nnpenea onpeacneHus 1 Mxr/mn.

3. H3yueHne pacnipenencHus MHKPO3JIEMEHTOB M0 JJIMHE BOJIOCA,

4. Onenka (hakTHIECKOTO pacnpesieneHUst COACPKaHNS CBUHLIA H APYTHX MHKPODJIEMEHTOB B
ofBexTax oKkpyxatotieli cpedbt ¥ cpeast obutanus B rr. l'ycb-Xpycrannhstii u Hozonnexk.

5. Onpenenenne conepkaHus MUKPOINIEMEHTOB B GHocyGeTpartax Jeteit (BOJIOCH!, KPOBE) IT.,
I'ycp-Xpycransubiii v [logonsck.

6. Briaiienye 3akoHOMepHOCTel 1 CBA3ell B pacnpeseneHHd MHKPO3IEMEHTOR MEXIY 00b-
€KTaMH OKpyxatoLlei cpenst u GnocybeTpaTamu aeTei.

QaxTudyeckuil marepuan. IIpoananusuposano 147 obpasuos nous, 34 obpasua armo-
cdepHOro Bo3Ayxa M BO3AyXa NMOMELLECHHIT IETCKHX Ca/I0B, @ TAKKE MBUIEBBIE CMETH H Kpac-
Ka MOMEIIEHUH JETCKUX Can0B, NMTbEBAs U MOBEPXHOCTHASA BOJA, NPOAYKTEI MUTAHUA — BCE-
ro 45 npo6. Heeneaosano 275 o6pasuos xposu u 271 obpasew Bonoc aeteii 4-7 aet. ®ouo-
BOE PaCrpeleeHNe 3JIEMEHTOB M0 JUIMHE BONOCA M3yyanock B 12 obpasuax mpsaeil Bosoc
anunoi Gonee 24 cM. B ofpazuax onpenensnu cogepxaune Ag, Al, As, Ay, Ba, Bi, Br, Ca,
Cd, Ce, Co, Cr, Cu, Fe, Hg, K, Mg, Mn, Na, Ni, Pb, Sb, S, Se, Sn, Sr, Th, U, W, Zn.

Hayunas noBnsua,

1. Paspa6oTana MeTOAHKA NIAMEHHOTO COPOLIMOHHO-aTOMHO-26COPOLIMOHHOrO ONpeIeIeHHs
CBUHIIA B KPOBH, KOTOpas MO3BOJIMIA NOCTHIHYTH TpeGYeMoro npeaena onpeneneHus 1
MKT/[UT AN OLIEHKH BO3ACHCTRUA TEXHOTGHHOIO 3arPA3HEHUs OKPYKaowWeii cpebl CBUHUOM
Ha 310POBBE YEJIOBEKA.

2. Brispiens! (Gaxtoprl, BIMSIOUINE HA COACPKAHHE B BOJIOCAX JIEMEHTOB 3HIOMEHHOTO H
3K30TCHHOTO POHCXOXKACHHS.

3. O6ocHoRaH BBIGOD NMPEACTABUTENBHON MPOGHL BOJIOC NPH MX HCNOJB30BAHAN 1S OLEHKH
TEXHOTEHHOTO BO3ACHCTBUS 3NEMEHTOR Ha YEIOBEKA.

4. YCcTaHOBNEHBI CTATHCTHYECKH HOCTOBEPHBIE AMIHUPHUYECKUE B3AHMOCBI3H MEXIY MHKPO-
JNIEMEHTHBIM cocTaBOM OuocybcTparoB ferel (CBHHEL B KPOBH, MHKPOJJIEMEHTE! B BOJIOCAX)
M CONEPXAHMEM MHMKPO3IIEMEHTOB B 00BEKTAX OKpYKaIOLUEH cpexbl U cpeabl o0WTaHus, B
T.4Y. HA YPOBHE COAEPX)aAHUIT 371€eMEHTOB, ONHU3KHX K (JOHOBBIM.

ITpakTH9ecKkasn 3HAMHMOCTD HCCIEI0BAHHIL.

1. PaspaGoTaHHas MeTOAMKA MIAMEHHOTO COPOLHOHHO-aTOMHO-6COPOIIHOHHOrO onpenee-
HHsl CBMHLA B KPOBHM MCIOJIL30BAHa NPH BBHIIOIHEHHH NMPOEKTOB «DKONOTHS U 3ApaBooXpa-

Henue» B 1997-2005 rr. no oueHke Bo3aeiicTBHs CBMHLA HA 370poBbe Aereil B rT. [ych-



Xpycransupiit, Benoso, Canxr Ilerepfypr, Yanaesck, Baaankaskas; nporpamm PAH «Iloa-
JepikKa MHHOBaumi 1 paspaborok» B 2006-2008 rr.
2. Paspaborano Meroauueckoe nocobue wis Bpayeil «MeToabl AUarHOCTHKH 3KOJIOTHUECKH
3aBUCHMBIX OTKJIOHEHHH B HEPBHO-NMCUXMYECKOM Da3BUTHH AETEH» ¢ peKoMeHJauuaMu no
0160py, TNOATOTOBKE K aHANM3y M MHKPOINEMEHTHOMY aHaumsy Guocybcrpatop ncteil
(kpoBb, Boaock). [Tocobue yTepskAeno YueHsIM MEAMLMHCKHM cOBeTOM Munsapasa Poc-
cuu (cexnus npodunakTHIecKoit MeanLHHbL, npotokoa Ne 45 ot 26 Hoabps 2001 r.).
3. PesysibTaThl MCCNEAOBAHWI NPEICTABICHHl B TrOCYAaPCTBEHHBIE OpPraHbl CAHHUTApHO-
SMUAEMHUONOTMYECKOTO HAA30pa U B AMMHHUCTpALHK 00C/IEN0BAHHBIX TOPOJOB.
4. Haubl pekoMeHZaUMH 110 TPOQHIAKTHKE SKOJIOr0-3aBUCUMBIX H3MEHEHHI COCTOSHHUA 310+
poBbA AeTeil poauTensM ¥ paboTHHKAM ICTCKHX yupexaeHui B 06omx ropojax.

3amtnaeMble N0J10KEHUS.
1. PaspafoTana MeToAMKa MPOTOUHOrO COPOLHOHHO-ATOMHO-a0COPOUHOHHOIO OTIpeEeHIs
CBUHLIA B KPOBM B Juanasone kouuenrtpauuii 1 — 20 Mxr/ai, kotopas no3soiuia ONTHMU3N-
POBaTh KOMILIEKC AHATUTUYECKMX METOJIOB JUIS OLEHKM BO3AEHCTBHS TEXHOICHHOrO 3arpas-
HEHUS OKPY)KAIOIEH Cpenbl CBUHLIOM U XPYTHUMH DIEMEHTAMU HA MHKPODJICMEHTHEIR COCTaB
OuocybcTpaToB YenoBeka.
2. UHTEHCHBHOCTH COPOLMM IECMEHTOB JETCKHMH BOJIOCAMH M3 BHEUIHEH CPe/ibl 3aBUCHT OT
VIOHHBIX PalMycOB 31eMeHTOB. C MAaKCHMalbHOW MHTEHCHBHOCTBIO COPOMPYIOTCS MOHBI C
pamuycom ot 0,9 10 1,3A, B T.4. cBunen. C y4eToM NONYHEHHBIX PE3YLTATOB 06OCHOBAH
BLIGOp NPEACTABUTENLHON MPOGH! BOJOC I OLEHKH TEXHOIEHHOTO BO3ACHCTBHMS MHUKPO-
3/1eMEHTOB Ha YEJOBEKA: IPOKCUMAIBHBIN Y4acTOK MPSAM JETCKUX BOJOC OAMHAKOBOM Mti-
HbI /114 BceX 06pasiioB, OTMBITHIA OT BHEIIHErO 3arPASHEHHS C NIOMOLUBIO alETOHA U IeHOHM-
30BaHHOH BOJBL.
3. KOHIIGHTpalMs CBUHLA B KPOBH JCTeH 3aBUCHT OT COACPXKAHMA CBUHUA B 1104BE paioHa nx
noctosiHporo npoxubadus (P = 0,95). Conepxauue CBUHLA B I10YBE, COOTBETCTBYIOMIEE
rpanie 6e30nacol KOHIEHTPAMA CBUHLIA B KPOBH AeTei S MKr/au, coctasaset 130 mr/xr.
4. MHUKpO3/IEMEHTHBI COCTaB ASTCKUX BOJIOC CBA3aH C COACPIKAHUEM MHKDO3JIEMEHTOB B
atMocd)epHOM BO3YXE M B BO3AyXe MOMELICHHH U OTPaxacT CReLugHKy TEXHOTEHHOTO BO3-
ZeiicTBHA Ha ypoBHe QOHOBEIX COAEPKaHUil DIEMEHTOR B BOJIOCAX.

JInunniit Bknaa asTopa. [MocTaHOBKA HEH | 3a1ay UCCIeNoBaHMs, pa3paboTka MeTo-
JUKH [LTAMEHHOTO COpOLMOHHO-aTOMHO-a0COPOLMOHHOrO ONpEAENneHHs CBUHLA B KPOBH,
000OCHOBaHHME KPHTEPUEB BHIOOpA NMPEACTABMTEILHOH NPOGHI BOJOC, XMMHYECKHH aHanu3

o6bekToB OKpyKaoweil cpeast U GuocyGerpatos Metonamu [TAAC u UCIT-MC, cratictu-



yeckast 06paboTka M HHTEPNPETalM Pe3yJIbTATOR BHIMOHEHEI JIMMHO aBTOPOM JIMGO MpH He-
NOCPEACTBEHHOM €TI0 yUacTUH.

Anpodanus paborsl. Matepuanst 1 OCHOBHLIE TIOJIOKEHUS AHCCEPTALMM JIOKIAbIBA-
Juck W obcyxnanuce Ha 2-M BeepocculickoM cumnosuyMme «IIpoTounsiii XHMuvecknii aHa-
mu3» (Mocxksa, 1999); Hayuno-npaxtuseckoii koHpepeHINnn «AKTyansHble npobneMs! npo-
¢dunaxtukn HenH@ekunoHHbIX 3abonesanuiin (Mocksa, 1999); MexnynapoasoM cosema-
uun IAEA TC Workshop “Investigation of Health Effects on Children from the Consumption
of Foods Grown in Industrially Contaminated Areas” (y6ua, 2005), MexayHapoanoit koH-
¢epenunn «Environmental Epidemiology & Exposure» ([Tapux, 2006); 3-ii Beepoceniickoit
KOHQEPEHLHH ¢ MEXIOYHAPOAHBIM yyacTHeM «AHamuthka Poccuny» (Kpacuozap, 2009), 9-i
u 11-it Beepoceuiicknx koH(EPEHIMIX C MEXKAYHAPOAHBIM YYaCTHEM «AKTyalbHBIE HpO-
6nembl axonorun ¥ npupoaononssoBauus» (Mocksa, 2009, 2011).

Iy6amkaunn. Matepualsl anccepraumu ony6aukoBass! B 19-1i neyatHsix myGnuka-
uMAX, B T.4. B 5 CTaThsX xypHatos U3 cnucka BAK.

Crtpykrypa paborsl. PaGoTa usnoxena Ha 175 ctpanuuax, sxmoyas 62 tabnuusl u 53
PUCYHKA, H COCTOMT U3 BBEACHHS, 5-TH IMaB U BbIBOAOB. CIHCOK JiiTepatypsl BriroyaeT 200
HauMeHoBauuH, B T.4. 87 - 3apyOexHBiX.

ABTOp rayboxo 6maromapeH CBOEMY HayvyHOMY PYKOBOAWTENW K.I.-M.H, Jlsnyuomy
C.M. 1 k.x.H. CeperuHoii U.®. 3a BCeCTOPOHHIOK NOAEPKKY U MOMOLIE B IIOATOTOBKE JHC~
cepTaiuy. boneimoe coxeiicTBre B IPOBEASHNM QHATMTHYECKUX paboT H 0GCYXACHUH NONY-
YEHHBIX PE3yAbTATOB OKa3aIM KOJIErH mo jadoparopun c.H.c. [opbynos A.B. u c.u.c. k.¢.-
m.H. llleBuenko E.TI. ABTop BhIpaskkaeT MCKPEHHIO NPHU3HATEALHOCTE 32 MHTEpEC K pabore
I.M.H. npodieccopy Pesuuy B.A. 1 n.m.1. npobeccopy WUnsuenko W.H.

B auccepraumm MCMOJIB30BaHbl MATEPHANL!, NOAYYEHHBIE MIPU BHINONHEHUM NPOSKTOB
ROLL Ne 071-4 u Ne 996 GR10/ISC-2003, nporpamm npesunuyma PAH «ITomneprxka uHHO-
Bauuit u paspaborok» B 2006-2008 rr.

COIEPXAHHUE PABOTBI

Bo BBenenun 060cHOBLIBACTCS aKTyalbHOCTE NPOBEACHHS IKONOrMYECKUX MCCAEnoBa-
HUH ¢ UCTIONB30BAHNEM MUKPOINEMEHTHOTO aHainu3a 0ObeKTOB OKpYXalowed cpeabl, Cpeabl
obuTanus u 6uocybCTpaTOB Yenopeka.

Ilepbas raaBsa coaepxuT 0630p NMTEPATYPHBIX JAHHBIX 110 H3Y4EHHIO MHKPOIJIEMEHT-
HOTO 3arpA3HEHHS OKPYXAIOLIEH CPElbl U €ro CBAU C COAESPKAHUEM 3IEMEHTOB B GHOCY(6-
cTparax 4enoseka. Ocoboe BHUMaHHE YIENEeHO IPOTHBOPSYHBBIM CBEICHUAM N0 pacrpene-
JICHHIO B BOJIOCAX HEJIOBEKA MHMKDODNEMEHTOB, B TOM YUCIE TEX, KOTOPLIC BHI3BIBAIOT Ha-

Gonbluuid UHTCPEC B DKOJOTUYCCKUX UCCICA0OBaRHMAX.



Bropas riapa COICPXKHUT ONUCAHNE METOAOB UCCNIEAOBAHUS.

Ot6op ¥ MoAroTOBKA K aHANM3Y OOBEKTOB OKpYKAIOWEH cpeabl IPOBOAUIUCH B COOT-
BETCTBHU C POCCHMCKAMH HOPMATHBHBIMH JOKYMEHTaMu; Jia 0160pa KpOBH MCIONB30Ba-
auce pexomernauun HIOITAK.

Jns obocHoBanus otTbopa M MOATOTOBKM K AHANM3Y BOJIOC M3yucHO «(OHOBOE» pac-
npefeneHne MUKPOINEMEHTOB N0 [UIMHE Bomoca. Mccienoranuch BONOCH 3M0POBLIX AETEH
{AeBOUKH), KUBYIIMX B «4HCTHIX» paiionax. IIpsau annuoit 24 - 32 cM paspesanu Ha cer-
MEHTB! JJHHOH 4 CM M aHanu3upOBalM KaK OTAEALHBIE 00pasurl. Jlns yaaneHus NOBEpXHO-
CTHOTO 3arpA3HeHus N0C/E10BATENBHO POMBIBAIM BOJIOCH aUETOHOM (0CH), AEHOHHIOBaH-
Hoit Bozol 1 cHOBa atieToHoM (ocu) [Ryabukhin Y.S., 1980].

B pe3ynbTaTte auanysa OpUrHHANLHEIX JAHHBIX BBHIOPAH KOMIUIEKC aHATUTUYECKUX Me-
Toz08. Ilpy BLIGOPE METOI0B aHANN3A B IIEPBYIO OUEPENb YUHTHIBAINCH MATPUUHBIC BAUSHUS
NIPH OMpEAENEHHH MUKPOINEMEHTOB B Pa3IHMHBIX 110 COCTaBy 0OBEKTaX, BO3MOKHOCTD Ofi-
HOBPEMEHHOTO ONpEAe/cHHsl HECKOIBLKMX 3NEMEHTOB C HEOOXOMMMON 4yBCTBHTENLHOCTLIO,
CJIOXHOCTE NMPOOONOATOTORKH, HPOM3BOAUTENILHOCTh, CTOMMOCTE aHank3a. OCHOBY aHanu-
THYECKOro KOMIUIEKCA cOCTaBuid peHrredoduyopecteHTHoll (POA), MHCTPYyMEHTAILHBIH
ueittporno-axTnBauonnsii (MHAA) n nnamensslii atomuo-abcopounonnsiit (TIAAC) merto-
Ipt adanu3a. [1pu HeoGX0AMMOCTH NpPUBAEKANUCH MAcC-CIIEKTPOMETPHA € UHJYKTHBHO CBil-
3anroit niasmoit (UCIT-MC) u BosbTaMnepoMeTpus.

Jins asanusa oObeKTOB OKpyKaoleil cpeabl ¥ cpelbl OOUTaHHA HCMONL3OBAINCH Me-
toasl UTHAA, POA u [TAAC. Bonocsl auanusuposanuck merogamu MHAA, UCTI-MC u T1A-
AC. KoHTposb DpaBWILHOCTY aHAIMTHYECKUX AAHHBIX MPOBOAWICA C INOMOILGID aHalM3a
CTaHJApPTHLIX 00Pa3U0B, aHATOTHYHBIX M0 COCTAaBY MCCIeAyemsiM npobam. Bueumnuii xou-
TPOJb OCYUIECTRBISICA B XOAE POCCHHCKUX M MEXKIYHAPOIHBIX MPOrpamMm npodeccuonas-
HOTO TECTHPOBAHUSA AHATMTHYECKHX JAGOPATOPUMA MO MUKPOINEMEHTHOMY aHANU3y 00BeK-
TOB OKpYXarolel cpesl 1 GHONOTHUECKUX 00pasLoB.

Jing omnpeneseHus CBMHLA B KPOBH aBTOpOM paspaboTaHa M MCHOJIB30BaHA MPOTOYHAs
copOLMOHHO-aTOMHO-a0copOLMOHHAs MeToauKa. KOHIEHTpHPOBaHHE CBUHLIA IIPOBOAMIIOCE HA
JDTATA-copbente, paHee IPMMEHCHHOM IS aHaKu3a Bojel, nous, pacrenuit (usun I.W. u
ap., 1995]. B pesysbrate NPOBEAEHHBIX PACHCTOR M 3KCIICPHMENTOB CHUXKEHA KOHLEHTPAIUsL
MacKUpYIOLIEro peareHTa - uutpara Hatpys B 10 pas. DTo N03B0NM/I0 YMEHBIUNTE €M0 BANUAHKE
Ha pe3y/bTaThl MPOTOYHOrO ONPEAENcHUs CBHHIA B KpoBH. [Tokasana BO3MOXHOCTE CHHKeE-
HUA aHANM3UPYEMO# anMMKBOTHI KPoBH ¢ 2 M 10 0,3 - 0,5 M1, 4TO upe3BHIYaiinO BAXKHO Npy
pabote ¢ neThmu. [{Mana3on OnpeAe/seMbiX KOHUCHTPAUMId CBUIILA B KpoBH cocrasuser 1,0

~ 20 mkr/gn npu ko3ddutuente padannenns 5. JIOCTOBEPHOCT PE3yILTATOB OlPEALNEH s



CBMHIA B KPOBH 110 paspabo- &0 )
TAHHOH METOIMKE MOATBEpP- 5“45 1
XKIEHA JAHHBIMM, MONyYeH- %40 ]
HBIMU TIPH AHANK3E «3aKpPbi- =§35 ]

THIX» KOHTPOJBHBIX 00pas-

C(Pb)
'—i—-«

LIOB KPOBM B paMKax MNpo-

rpammel «Blood Lead La- 20

boratory Reference System» 15 A

LleHTpa 10 KOHTPONO W 10

npodunaxtrke 3abonesaHnit 5

(BLLRS, CDC, CIA) B Te- 0 T r r T :
wenne 1999-2003 rr. (puc. 0 10 C(nganecmggﬂo,m/szgl
1). Puc. 1. Peaynsratet Onpe/iesienys CBUHLA B KOHTPOJILHBIX 00~

pasuax kpoH (BLLRS, CDC, CIIA) no pa3spaGoransoit npo-
TOYHOH COPOLIMOHHO-aTOMHO-a6COPOLHOHHOI METOIHKE.

TpeTes raaBa CONCPKUT PE3YJIBTATE HCCIEAOBAHUS PACIPE/ISIEHUS! MUKPO3IEMEHTOB
10 JUTMHE BOJIOCA,

VeranosieHo, 4To Bo Beex obpasuax comepxanue Au, Ba, Bi, Ca, Cd, Mg, Mn, Pb, Sn
H Sr BO3pacTacT OT NPOKCHMAIBLHOI K AUCTaNbHOM yacty Bojoca. B cermente 20 — 24 cm
pasHelXx 06pa3sloB BOOC KOHLUEHTPALMS OTACIHBHEIX JJIEMEHTOB yBenuuusaercd ot 1,5 no 7
pas3s 110 CPaBHEHHIO C NIPHKOPHEBBIM Y4aCTKOM,

Conepxaune Ag, Al, Co, Cr, Fe, Na, Ni, Sb, Sc, Se 1 Zn pospactaer B oau1x o6pasuax
BOJIOC ¥ PAcTIpPene/icHO PABHOMEDPHO B Apyrux. IIpy atom B 6onbunHCTBE 06pa3sLoB nomyye-
HO Bo3pacTaiowiee pacnpeneienue ana Ag, Fe, Ni, Sc u pasiomepHoe mist Al, Na, Se, u Zn,
Onementst Co, Cr, Sb 3aHUMAIOT NPOMEXYTOUHOE I10JIOKEHHE.

Bo Bcex o6pasuax yCTaHOBJICHO PABHOMEDHOE PACIpPEAC/ICHHE A MBUUBLAKA X MEIH,
yObiBatomee pacripeaenecHue ans 6poMa U paBHOMepHoe, yObIBaIOLIee ¥ HHBEPCHOHHOE pac-
NpeAesICHIe Aii PTYTH.

VYBenn4eHne CoacpKaHus MUKPOIIEMEHTOB B BOJOCAX MPOMUCXOIHUT 32 CUET HX COpO-
LMK K3 BHELIHEHN CPeatsl, B T.4. BCIEACTBUE 00pa30oBaHMs KOMIUIEKCOB C AMUHOKHCIOTHBIMH
rpynnuposkamu nporenHos Bosioc [Al -Hashimi A. et al., 1992; Clarkson T.W. et al., 1988;
LeBlanc Alain et al., 1999; Smart K.E. et al., 2009].

OiieHeHa MHTEHCHBHOCTE COOLMM BOIOCAMU TEX 3NEMEHTOB, JUIS KOTOPHIX yCTAHOB-
JIEHB] BO3PAcTalOLIME H PAaBHOMEPHBIE paclpeieeHus 1o IIHHe Bonoca. Jlis ee konu4ecT-

BEHHOH OleHKH NPEANOXKEHO HMCNOAB30BATL TAHICHC Yrjla HAKJIOHA l'IpSIMOﬁ, anmnpoxKCHMH-



pyIoLeil HOPMUPOBAHHOE paclipeAeieHye HIeMeHTa 1o JumHe Bosioca. HopMuposanue npo-
BOAWJIM HA COJCPXaHHUE SJCMEHTA B NPHKOPHEBOM YUacTKe. YCTaHOBJIEHO, YTO C MaKCH-
MAIBHOH HHTEHCHBHOCTbIO cOpGHpyIoTca noHbl ¢ paanycom o1 0,9 1o 1A (uc. 2). B
CpeaHeM, MHTEHCHBHOCTb COPOLIMH 3NIEMEHTOB BOJIOCAaMH YOBIBAET B pay
Cd~Au=Ag>Sc>Pb>Mg~Ba>Mn=Sr=Ca=Sb~xNi=Fe>Cr>Co>Na>
Zn=Al=Se>Cu=As
V6biBalomee pac-

ga
npejesneHue 6poMa cBU- Cd
JIETENLCTBYET O €ro Jle-
Pb
copOuuH € TeyeHuEeM
BpemenH. Hanbonee Be- Ma G
Sr Ba
pOsiITHas MpHYHMHA — Ha- V[__r_\
JIMYHE HA BOJIOCAX OT- %,ﬂ»————x -
PHMLATCIBHOTO 3apsja B A/ | r=0,78
YCJIOBHAX KOHTaKTa € — L\ =075
o " =076
NPUPOJHON BOJOH H BO- ﬂr\ =%
- “ k-/‘l 1=0,78
Joi XO3AHCTBEHHO-
T T T 1
OLITOBOTO  HAa3HAYCHUA 09 11 13 15
H 6.8 W Paxsuepuoma, A
npy pH 6-8 [Wortmann Puc.2. 3aBHCHMOCTE TaHTEHCA YIJIa HAKJIOHA HOPMHPOBAHHOTO pac-
F.-J. et al., 2004]. NpeaeneHHs SNEMEHTOB 0 JUIHHE BOJIOC OT pafiTyca HOHOB 3IEMEH-
TOB (XapaKTEPHCTHYECKOE KOOPAHHANNOHHOE YHCIO JUTA aKBAKOM-

TUIEKCOB)

PaBHoMepHOE, YObIBalOICE U OTUETIMBO HHBEPCHOHHOE PACMpefe]eHHe PTYTH OTpa-
€T YCI0BHSA POCTA PA3INyHbIX 00pa3loB BOJIOC.

MHUKPOINEMEHTHBIH COCTaB BOJOC 3aBHUCHT OT MHOTHX (DAKTOPOB: COCTOAHHE OKPY-
Kakoleit cpesbl, XHMHYECKHUIi COCTaB BOJIOC, COCTOSIHME 3/10POBbA YEJIOBEKA, YaCTOTa MhIThbs
Bonoc u Ap. [Brochart M., 1981; Chatt A. and Katz S.A., 1988; ITasmrosa A.3,
1998].Bnusuue 31HX (akTOpOB MOXET ObITh NPUYUMHOI B BapHalUU 3HAUCHHH coaepaHus
XUMHUYECKHX DJIEMEHTOB B BOJIOCAX 310POBOro YesOBEKa, JAOCTHrarmolmeill ABYX NOPAAKOB
[3aiiuuk B.E. u Aramkansd H.A., 2004]. IIpn 310M BO3aCHCTBHE TOKCHYHBIX 5J1EMEHTOB Ha
YeNIOBEKA OTPakaeTca B CYMMApPHOM COJZEPKaHHH JHAOTEHHBIX (MOCTYNHBLIX B BOJNOC M3
opraHu3Ma Ha craguu GOpMHPOBAHUA BOJOCA) H SK30TEHHBIX (IIOCTYNHBIUMX B BOJOC HEMNo-
CPEICTBEHHO U3 OKpY:Kalollei cpesbl) 211eMeHTOB B Bolocax. i obecnieueHHs MaKCHMallb-
HO# HHOPMATUBHOCTH PE3Y/ILTATOB MUKPOIEMEHTHOTO aHANH3a BOJIOC IIPH OLEHKE TEXHO-

['€HHOTO BO3AEIHCTBUSA OKPYKaIOLIEH CpeAb!l aBTOP NPEINAraeT cleAyIolui alropuT™:
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® JCHNOJb30BaTh JETCKHE BOJIOCHI, NOCKOJIBKY OHM B MUHHMAJILHOH CTENEHH MOJBED-
KEHBI JIHCTBHIO IIOCTOPOHHHX ()aKTOPOB, BIMSIOLIMX HAa MUKPOIJIEMEHTHBIH COCTaB BOJIOC
(ocobennocTy npodeccuoHaIBHOTO BO3AEHCTBHUS, KOCMETHYECKHE CPECTBA U JIp.);

e 0TOMpaTh LeNnble NPSAAM, AHANU3UPOBATH NPOKCHMANBHBIE YY4AaCTKM OJMHAKOBOW
JUIMHBI; TIPY 3TOM Pe3yJIbTaThl aHANU3a OyayT OTpakaTh MPOJOJDKHTENBHOCTD BO3ACHCTBUS,
KOTOpas XapaKTepH3yeTCsl JJIMHON BOJIOCA,

® OTMBIBaTH 00paslbl OT rpyOOro BHEIIHEro 3arpsa3HeHus (KUp, HOT, MbUIb U Apyras
MeXaHHYecKas Ipsi3b) ¢ NOMOIIbI0 MeToaukn MATATD. Dra MeToauka obecriednBaet npu-
€MJIEMYIO CTElIeHb OTMBIBAHHS BOJIOC OT BHEIUHETO 3arpA3HEHUA 1 B MUHUMAJILHOMN CTENEeHH
3aTparuBacT JICMEHThl SHAOICHHOIO IPOUCXOXKIEHHS.

OnucanHbi# NOAXOA K BbIOOPY MPEACTaBUTENbHON MPOObI MCIIOJIB30BAJICA MPU HUCCIIE-
JI0BaHMH MUKDPO3JIEMEHTHOT0 cocTaBa Bojoc B IT. I'ycs-XpycTasnbsHblid u [Togonbek.

YeTBepTas ri1aBa COACPXKUT Pe3yJIbTaThl 00C/Ie[0BaHUA 0OBEKTOB OKPYXXAIOIIEH cpe-
Il B IT. I'ycb-XpycTanpHblit Bnagumupckoit 061actu u ITomonsck MockoBckoii obmactu.

HaunGonee oracHbIM 11 HAaceNeHUs SBASETCS 3arps3HEeHNe NOUBBI CENMTEOHBIX TEPPH-

Topuil. C ydeTom reocaruu B HepBYIO o4yepelb ITO KacaeTcs AeTed, HEMOCPEACTBEHHO KOH-

B 1. Tycs-XpycransHbiit
BBIABJICHO NPEBBIILIEHHE
doHOBOro comepxaHus B
NECYaHBIX M  CYIeCcYaHbIX
noysax (6 Mr/kr), Xxapak-
TepHBIX Ul 9TOTO paioHa, a
TaKKe OPHEHTHUPOBOYHO J0-

MyCTUMOX  KOHIIGHTpaLUH

(OIK) cBunma asis mecya-

HBIX M CYIECYAHBIX TMOYB [32- 63|
(32 mr/kr). 30oHa omacHoro [63:132mrke

132 - 300 mr/ka :
3arpsA3HCHUA HaACCJICHHBIX _

. > 300 mr/kr :
MCCT OXBAaTbIBACT pauoOH S -

yonoBREE

DACIOJIOKEHHS ~ XPYCTAJID- obossasoms '

A

- XpyCTamLHbLH 3280 - - APYTHE NPEATIPHATIA
HOT'O 3aBOJIa ¥ TEPPUTOPHIO %(@) - neTcuit cay

Ha PacCTOSHUU 10 2 KM K
Puc. 3. OueHka pacnpezieJIeHUs CBUHIIA B [TOYBE

oy g Eere (pus. 3). r. I'ycs-XpycTanbHsIif (pparMeHT KapThl).
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MakcumanbHoe BanoBoe cofepxanue cBuHua B nouse — 4400 - 15000 Mr/kr HailfeHO B
TOYKax, PacHoNIOKEHHBIX B NokMe p. I'ych Hmke 3aBoackoit Teppuropuu. Ckopee Bcero, 3T0
CBA3aHO C HAKOIJIEHMEM CBHHIA B JIOHHBIX OTJIOXXCHHUSX B PE3yJbTAaTe NCATEIBHOCTH XPY-
CTaJbHOTO 3aBOJla U MIEPEHOCOM JOHHBIX OTJIOKEHHH Ha MOMMY IIPU BECEHHUX pa3iiuBax. DTo
TOATBEPXKIAETCA YMEHBILIEHMEM BaJIOBOTO COAEPKAHMUsI CBUHLA B I0MIME BHU3 110 TCYEHHUIO, a
TaKKE HU3KUM OTHOCHTEIBHBIM COAEP)KaHHEM NOZBIKHOTO CBHHIA (AaMMOHHUMHO-aLeTaTHBIN
Oydep, pH=4,8) B aTix 06pasuax (11 — 26 % ot BasoBoro).

ITo MBILIBAKY MONYYEHO paclpeseseHue, aHAIOTHYHOE CBUHIIOBOMY, OJ{HAKO 30Ha MaK-
CHMAJIBHOIO 3arpA3HEHMs 3aHMMAET HECKOJIBKO MEHBIIYIO IUIoIanb. B monoBuHe o6pasuos
HallIeHHOE colepxaHyue Mblbsika npessimaeT OJK Juist mecyansiX U CylecyaHbix mous (2
MI/KT) IPH MaKCUMaJbHBIX colepxanusax 10 63 - 230 mr/kr. Ilpu sToM (oHOBOE comepsKa-
HHE MBIIbAKA B IECYAHBIX U CYIIECYaHbIX [10YBAX COCTABISET 1,5 MI/KT.

B r. Tlogonsck npesbimenne OJK cBUHIA ANS [JIMHUCTBIX W CYTJMHUCTBIX KHCIBIX
1048 (65 MI/KT), KOTOPBIE XapaKTEPHBI Ul IIPUPOIHBIX HEHAPYLIEHHBIX 11048 [lonoasckoro
paiona, ycraHoBieHo B 30 % o06pasuos. B 15 % o0pa3uos (Bce oHM 0TOOpaHBI B IIPOMBILLI-
JIEHHOM paiioHe) BanoBoe conepxanue cBuHua Bbinie OJK Ui TIMHUCTBIX U CYTJIMHHCTBIX
HEUTpaIbHBIX MOYB (130 MI/KT), COCTABNAIONIMX OCHOBHYIO YaCTh TOPOJICKOM TEPPUTOPUH.
VYyacTkl ¢ HOBBILICHHBIM : =
COZlepXKaHMeM  CBHMHIA B
N0YBE HAXOAdTCcs B IIPoO-
MBIIUICHHON 30He, B Hace-
JIEHHOH 4acTH ropoja Ha
PAcCTOSHUM 10 2 KM K 3ara-
[y OT aKKyMYJISATOPHOTO 3a-
BOJIa, a TAKKe BAOJb OCHOB-
HBIX TPAaHCIIOPTHBIX Maru- o

crpaieii ropona (puc. 4).

B o0cnenoBaHHBIX To-
ponax BBISABICHO pa3lidyuKe
B IIOBEACHUHM TIOABHKHOM

¢dopmsbl cBuHna. B r. T'yck-

XpycTaanLm Koppensauus - AKKYMY/IATOPHBIIT B0

- ~ APYTHE NPCTIPHATHA
MEXIY €ro BaJIOBOW U MOJ-  YOIOBHHC 000sHicHIA N(5) - mcrcmaii can
Puc. 4. OterKka pacrpeziesneH!s CBUHIA B 0YBe T. [101016CK

BIDKHOKM (opmamu oTcyTCT-
(bparmenT KapThI).

BYET.
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B r. Ilomonbck HabnrogaeTcs JorapupMHyeckas 3aBHCHMOCTH MOJBHXKHBIX CBHHL,
Mea v LuHKa (aMMonuiiHo-auetatHbili Gydep, pH=4,8) ¢ ux BanoBbIMH COAEpKaHHUAMH
(p<0,01). TIpu 5ToM 10/ NOABHIKHOrO CBHHLIZ B 3arPA3HEHHDLIX NMpodax ¢ BaTOBLIM COAEP-
sxanMeM cBUHUA cBeIe 300 Mr/kr pocturaer 40 — 45 %. Ilo MHeHHIO aBTOpa, OCHOBHYIO
pOJib 3/1€Ch MOTYT MIrpaTh paznnyHble (HOPMB! TEXHOTEHHOrO CBHHLIA, IIOCTYIIAIOLIEr0 B OKpPY-
xalolgyto cpeny. B r. I'ycb-XpycransHeli 104Ba 3arpsa3HACTCS IIPAKTHYECKH HEPACTBOPHMBIMH
OKCH/IaMH CBHHIIA, B T. IT0I0ONBCK 3TO MOTYT ObITH COJIH, CBA3AHHBIE ¢ OCOBEHHOCTBIO TEXHOO-
T'HM METATypruyeckux NpoH3BOACTE.

BhisiBIIEHO NpeBbILIeHHE MpeAensHo RonycTuMbIx koHueHTpaunit (IIOK) u OJK s Ba-
JIOBBIX U NOABIKHEIX GopM As, Cu, Zn B nouse T. ITogonbck (tabn. 1). IosbllieHHOE BajioBoE
conepxxanue As, Cu, Ni u Cr HaliieHO B mpejienax NPOMBIIUIEHHOH 30HBI, aHOMAIMH HMHKA
pa3bpocaHEl [0 TEPPUTOPHH rOPoJa.

Tabnuua 1.
KonueHTpalus MHKpO3JIeMEHTOB B no4sax r. ITononsck, Mr/kr
KonnenTpauns As Cu Ni Pb Zn
Ban |Ban| Iloas |Ban| Ban |Tloag | Ban [[lons
MuHuManbHas 2,3 190] 0,16 [40] 12| 1,1 | 36| 3,0
MaxkcuManbHas 13 [430] 19 |54 (1200] 450 |1200{ 400
Cpeanss 6,7 [42] 2,6 124198 53 |175] 56
®ou (cyrnud. ¥ rann.) [CTI-11-102-97]) 2,2 |15 - 30| 15 - 45 -
ITJK [TH 2.1.7.2041-06] 200 -1301|-1321601] -1 23
OJIK (cyrnuu. v rnun.) | pHKCI< 55| 5 | 66 40 | 65 110
[TH2.1.7.2511-09] [pHKCI>55] 10 |132] ~ [80|130| ~ |220| ~

PesynbTaTsl MpoBeAEHHbIX MCCNeN0BaHHii TIOYBB! CTAH OCHOBOI1 A/a BbIOOpa NETCKHX
canos, Ha 6ase KOTOPHIX MPOBOAMIOCH ObCaeaoBaHuE AcTeH. JleTckue caabl BHIGHpanuch B
Pa3HbIX 110 YPOBHIO 3arPA3HEHHs CBUHIIOM FOPOJCKHMX paiioHaX Ha paccTosHuH 1o 1 kM, 1-3
KM u §oriee 3 KM OT OCHOBHBIX NPEANPHATUHI — HCTOYHHKOB CBHHLIOBOTO 3arPAZHEHHUA.

B atmocdepHom Bozayxe B r. Iojonbek 3apMKCHPOBAHO MOBBILICHHOE COJAEPXKAHHME
cBMHUA Ha yposHe 0,10 - 0,14 Mxr/M® B npoMsiumtenHoil 3ome (cpennecyTousas ITIIK
(IIOK.) 0,3 mxr/m’). TIpH 5TOM B HACENCHHOH YaCTH M B BO3AyXE Nomeuienuii o6cenoBan-
HBIX JICTCKMX cajoB B 000MX ropoaax ero cogepkanue cocrasuio 0,02 — 0,09 Mkr/m’. Cra-
THCTHUYECKH JIOCTOBEPHBIX Pa3/IM4Uil B CPE/IHEM COJACPKAHHH CBHHIA B BO3/YXe MEKAY ro-
ponamu He o6HapyKeHo.

B r. Tloponsck BuisBneno npespiienne IJK,. Meay B IPOMBILIEHROH 30HE PAIOM €

KkabensHbIM 3aBogoM - 4,1 MKr/M® (I1AK, 1,0 MKI/M’) M B HACEIEHHOH YacTU ropona, B T.4.
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Ha UFPOBBIX ILIOMIA/KAX OOCIENOBAHHBIX IETCKUX Canos, Ha yposHe 1,2 — 1,7 mxr/m’, B Bo3-
JyXe MOMELIEHHUI JETCKUX Cal0B ee KOHIeHTpauus cocrasiser <0,01 - 0,03 MKT/MC,

Coaepxanye OCTAIEHBIX JJIEMEHTOB B BO3Ayxe 000KX roposios Ha 1,5 — 4 mopsaaxa uu-
xe IIOK... Tem ne Menee, Mexay rr. I'ycb-Xpycransusiit u [Togonsck ofHapykKeHO cTaTH-
CTHYCCKH JOCTOBEPHOE Pa3NMyuye B CPENHUX COAEPHKAHUIX TEX INEMEHTOB, KOTOPHIC Xapak-
TEPU3YIOT NPOMBILIJICHHYIO crieuuuKy ropofa. boliee BLICOKHE KOHIEHTPALMH MBILIBAKA,
XpOMa, JIaHTaHa U HEPHs BHIABJIECHB! B I'. ['yChb-XpyCTANBHELA, YTO CBUACTENLCTBYET O COCTA-
BE CHIPLS M €T0 IpUMeceit NpM NPOU3BOACTBE CNEUMATLHOTO M LBETHOTO cTekna. KoHnen-
TpalKs CypeMBl JOCTOBEPHO BhILE B T. TT00ABCK, UTO, CKOPEE BCETrO, CBA3AHO ¢ NPOU3BO-
CTBOM ¥ NepepaboTKOH aKKyMyNATOPOB, COJEPKAIIUX CYPhMSHO-CBHHLOBBIE CIIABLL DTH
Pa3IUYHA BEIABIEHBI HA HU3KUX COAEPKAHMAX NMEMEHTOB B 3THX CPENax: CPEAHsS KOHLICH-
Tpauns xpoma Mensiue 11K, B 30 pa3, cypemel — B 1000 pas.

Coznepxanie MUKpO2JIEMEHTOB B MUTHEBON BOJIE 0GOMX ropOJOB HU3KOE, 33 UCKIIOYE-
HHEM Kee3a U Mapranua. Jlnsg 5THX dneMeHTOB B 0GOMX rOpofaX BLIABJCHO MPEBBILCHUE
TIJIK (o 780 Mr/mv’ ans sxenesa u 130 mr/aM’® s Maprasua), YTo CBHACTEILCTBYET 06 13-
HOLIEHHOCTH BOJONPOBOAHEIX TPYO M npobieMax KOMMYHAITBHOTO BOLOCHAGKEHYA.

B cmeTax mpumu M Kpacke M3 ACTCKHX €aloB OOHADPYKEH UEIbiii PAA TOKCHYHBIX 3JIc-
MEHTOB — CBHHEL, MBILIBAK, XPOM, CYpPbMa, HHK, KoGansT. Colepxanue CBHHIIA HAXOAUTCA
Ha 6e3011acHOM ypoBHE.

B npoxyxrax MUTaHUS U CYTOYHBIX MHINEBLIX PALUOHAX B JETCKHX Calax MOBBIIICHHBIX
KOHIEHTPALU CBHHIA U APYPHX TOKCHYHBIX JIEMEHTOB He 0GHAPYKEHO.

U3 nonyyenHpIx pe3yabTaTtoB CAEAYET, YTO OCHOBHBLIMM UCTOYHMKAMHU NOCTYIUIEHHS MO-
BBILICHHBIX KOHLEHTPALMI 2JIEMEHTOB H3 OKPYXKAIOILEH CPebl B OPraHu3M UeIoBEKa SABMAIOT-
51 OYBEI (TIBUIB) H aTMOC(EPHEIH BO3AYX (BO3YX OMEILEHMH).

Ilsitas raasa coaepKUT pe3yabTaThl HCCACAOBAHUH MUKPO3JIEMEHTHOIO COCTana Guo-
cybcrpatoB seteit (Bomoch, kpoBb). OGCIENOBATMCE NETH, NOCTOSHHO NPOXUBAIOLIME B
padoHe NoCeaeMoro JETCKOro cana. OnHoBpeMeHHO ¢ 0T60poM mpo6 GHoCyGCTpaToB crie-
UUaNMCTaMU-MEINKAMK NTPOBOAUIOCHL 06CIEI0OBaHHE ACTEH, HALICICHHOE Ha BBIABICHUE Ha-
PYLIEHHI B MX HEPBHO-TICHXHYECKOM Pa3sBHTHM, HTO SBISETCH CHELU(PUUHLIM [IPHIHAKOM
XPOHHYECKOr0 CyOTOKCHHECKOTO CBUHIIOBOTO BO3AeHCTBHA Ha aeTckoe 310poBbe. Hecneno-
BAHUE TIPOBOJAMIIOCE ¢ KCIIONB30BAHHEM CTAHJAPTHBIX NCHXOMETPHUECKHX TECTOB, OXBATHI-
BAIOLHX Pa3IHyHble Cephl HEPBHO-NCHXUYECKON AESTENBHOCTH M aIallTHPOBAHHBIX UL
poccuiickux pereit [Mnpuenxo M.H. u np., 2004].

Ocoboe BruMaHKe o0palnaioch Ha coaepxanue cauHua (taban. 2, 3). YeranorieHo, 4To
€ro COACPXMaHNe B KPOBH GOJIBIIMHCTBA JeTell B 000MX ropojax HaxoAMTCS B AManasone <l
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— 10 mxr/an. IMpeesimenne yposHs «obecnokoennoctd» (10 Mxr/mi) Boissieno y 2,3 % ne-
Te#i 1. I'yce-Xpycransiniit 1 7,0 % nereit r. [lononsex, ¥ 25 % nereit r. ['ycs-Xpyctanbubiit
n 28 % nereii r. [Togosibck conepixatue CBMHLA B KPOBHM BbIllle MPaHHKLL 6e30nacHoro co-
nepxanus 5 mxr/an [Med. guidel., 2007].

Tabnuua 2.
Cpeaniiee colepxaHne CBMHLA B KPOBH U Bonocax aereii 4-7 et (r. ['ycs-Xpycransueiii)

Jetckuii cax, Kposb, Mkr/an Boustocel, MKr/T

pacnonoxenue* N | Mun | Makc |CpxCKO**| N | Mun | Maxc [Cp+CKO

Neo 2 uentp, (mo 1 km) | 33 2,0 13 4726 |32 ] 09 21 | 5,0+4,1
Ne 20 ueurp, (o 1 kM) | 8 <1 5,9 4,1x1,6 8 2,1 27 16,6483
Ne 8, uentp (1 =3 xm)| 11 <1 3,0 51£19 (12 ) 09 38 )34+£24
Ne 9, uentp (1 -3 kM) | 27 <1 10,0 39+¢1,9 |21 | <0,7 | 69 |29+1,6
Ne 38 (6onee 3 xm) 53 <1 7,3 3,5¢1,2 |46 | 0,5 16,4 | 3,2+2.8
Bcero 132 [ <1 13 4,1£1,9 |119] 0,5 27 | 3,843,7

* - yKa3aHO paccTOAHUE OT OCHOBHOTO HCTOYHHKA CBUHIIOBOTO 3arpA3HeHHs
** - cpe/HeKBAIPATUYHOE OTKIIOHEHHE

Tabnuua 3.
Cpenee coepkanyie CBUHIIA B KpOBH U Bonocax aeteii 4-7 ner (r. Iloxonsck)

Jerckuii can, KpoBb, MKI/ U1 Boitocel, MXI/T
PAcNoNOKEHHE N | Muu | Makc | CpxCKO | N | Mun | Maxc |CpxCKO
Ne 16 uentp, (mo 1 km)| 50 | 1,6 20 5438 (491 08 15 | 4,4+34
NeQuentp, 1-3km) [ 35 | <l 7,7 3,0£1,8 [ 34| 0,8 | 12,2 | 3,5¢2,5
Ne26 uentp, (1 -3 km)| 29 | 1,6 13,6 46+28 28| 1,0 17 | 5,3£3,5
Ne 53 (Gonee 3 km) 29 | 1,0 19,9 3,083,5 |28 | 06 20 | 5,1£3,7
Bcero 143 <1 20 42433 |139] 06 20 | 4,543,3

B Bojiocax B KayecTBe AONYCTHMOrO COAEpKaHUs CBHHLA OTAEJLHBIEC ABTOPHI NPUHH-
MaloT ypoeeHb § — 9 Mkr/T [Pesuy B.A., 1990; Yepusesa T.K. u ap., 1997]. B nactosuieii pa-
6oTe nopsieHHOE (> 8 MKI/T) comepkalne CBHHUA B BOocax o6HapyxeHo y 7,6 % aetei T.
[Cycu-Xpycranshbiii 1 10,8 % neteii r. [Tononsck.

B Bonocax, KpoMe CBHMHLA, onpeaensin Ag, As, Au, Br, Cd, Ce, Co, Cr, Cu, Fe, Hg, K,
La, Mn, Na, Ni, Sb, Sc, Se, Th, U, W, Zn. Cpeauue conepxxaHus NIpaKTHIECKH BCEX 3JIEMEH-
TOB HE TIPEBLIIAIOT POHOBLIX YpoBHed, ony6aukoBanHbIx B mmreparype [Rodushkin I. and
Axelsson M.D., 2000], 3a uckmoueHHeM JaHTaHa W uepus B Bojocax gereii T. ['yce-
XpycranpHblid.

CrarucTrueckad o6paboTka JaHHBIX NO3BOJIMNA ABTOPY OLEHUTH CBA3bL MEXKJY TEXHO-
TeHHBIM 3arpA3HEHHEM OKpy)Xaiomleil cpeabl H COASPKAaHUEM MHUKPOINEMEHTOR B 6HoCy6-
cTparax JeTeH.
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YcraHoBieHa ApAMat KOppeNsLUMOHHAA 3aBHCHMOCTh CPEIHETO COAEPKaHHS CBUHUA B
KPOBH J€TEH OT CPEHEro COACPKAHUA CBHHIA B MOYBE PalioHa UX MOCTOSHHOTO MPOXKHBA-
uus B I. [logoasck u norapudimuseckas — B r. yce-Xpycransustit (P=0,95).

Ha ocHOBe nonyueHHBIX ypaBHEHMHl KOppensiLuM NPOBEACHA OLEHKA COAEPKAHUS
CBUHLA B NMOHYBE, COOTBETCTBYIOMIENO IPaHALE Ge30MacHON KOHUCHTPALMH CBUHLA B KPOBH
aeteit B 5 mxr/an. ITomydeHHOE 3Ha4YeHME COMMIACYeTCs MPH MCTIONB30BAHHN 0BOMX ypaBHe-
Huit, U cocrasnser 128 - 134 mr/kr.

JlocTOBEPHEIX pasTHYHil B CPEXHWX COXEPXKAHUIX CBHHLA B KPOBH M BOJIOCAX JETei
MExy ropojaMH He HalaeHo. IToBbILIEHHOE COAEpKAHNE CBHHLIA B AETCKUX GHOCYGCTpaTax
ABJIAETCH cneurHIECKUM MPU3HAKOM €ro BO3JACHCTBHS Ha 370pOBbe JeTell, DTo moaTBEp-
JKIAIOT Pe3yNbTAThl MEAULMHCKOTO 00CIEA0BAHUS, COMJIACHO KOTOPHIM IO OTACTLHBIM IOKa-
3aTeNAM HEPBHO-TICHXHYECKOTO Pa3BUTHA TOJBKO BO3AeHCTBHE CBHHIA ABMACTCA NPUYUHON
ot 3 10 8 % HapyleHHI cOCTOSAHMS AETCKOTO 310POBbs B 060UX ropojax.

B Bonocax cpeanee cogepxanne As, Ce, Co u La nocrosepHo seiue y aereii r. yce-
XpycraneHplil. B Bonocax aereit r. ITonosnsck yeranosieno Gonee BLICOKOE cpenHee cojep-
xanue Cd, Cu 1 Sb. AnanoruyHele pasIMyUs MEKAY FOPOAAMH HAHICHEI B CONCPKAHUHU As,
Ce, La u Sb B Bo3ayxe NOMEIICHNH ACTCKUX CAL0B, 2 B CIY4ae MBIIBIKA M CyPEMBI ~ U B
armoceproM Bozayxe (Tabm. 4).

Ta6mnua 4.
Pasnuunsg B conepkaHuu 3NEMEHTOB B JISTCKUX BOJIOCAX U B BO3AYXE
Mesxay rr. TTogonsck u I'ycb-XpycTanbHblit

DiteMenT,

Bonocer, Cep + CKO, Mxr/t Bosayx, Cep + CKO, Mxr/M®

NMoponsck | I'ycn-Xpycr. p* Tononsck I'yen-Xpycr. p

0,0012+0,0011 | 0,0045+0,0026 | 0,046 | 1%*

As |0,087+0,055) 0,12+0,071 | 0,008 1, 50076+0,00054| 0,0026£0.0017 | 0,048 | 2++

Ce [0,088+0,048( 0,65+0,53 |<0,001| 0,0030+0,0022 0,043+£0,047 0,049 ( 2

La [0,053+0,020| 0,45+0,42 |<0,001 | 0,0021%0,0018 0,021+0,019 0,034 | 2

0,0033+0,0021 (0,0014< 0,00049| 0,017 | 1

Sb-10,100+0,054) 0,040+0,046 ] <0,001 | "3015. 0’0026 |0.0018£0.00055 | 0.081 | 2

Cd 0,16+0,12 | 0,091+0,085 | <0,001 <0,01 <0,01 H/pasn.| 1,2
0,0013+0,0013 | 0,0014+0,0008 1

Co [0,044+0,030] 0,102+0,087 | <0,001 0,00086:£0.00026[0,00096£0,00053 H/pasi.

Cu 12+9,1 8,8+2,1 <0,001 He onpeaensau B L. I'ycs-XpycTansHelii

0,011£0,012 0,032£0,011 | 0,007

Cr 0,50+0,29 0,53+0,34 | w/pazn. 0.016£0,017 0.030£0.009 0.13

N —

* - P — YPOBEHB 3HAYUMOCTH pasnuyuii; ** - 1 - arMocdepHslit Bo3ayx, 2 - BO3AYX NMOMeIIeHH i
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B Bonocax Gosee 90 % obcnenosanubix getel HalineH! Boab(paMm u cepebpo — aae-
MEHTbI, XapaxkTepHble A1 aTMOCQEpPHBIX BLIGPOCOB MPEANPUATHI MO NepepaboTke UBETHBIX
METAIIOB, MAlIMHOCTPOCHUS U METalIoobpaboTKH, XMMHKO-META/LYPIHYEeCKUX 3aBOJIOB,
pacionoxeHnsx B T. Tlononsck. ¥ GoasiunHcTra seTel U3 I. [yce-XpycransHbiil conepika-

HHUE 3THUX 3JIEMEHTOB HHXE NpEaeia ONpeacaieHu.

BeiBoabi
1. PaspaboTannas MeTOZAMKA NPOTOMHOTO COPGIHOHHO-ATOMHO-a0COPOLMOHHOrO Onpeaee-
HUs CBMHLA B KPOBU B AiManazoHe koHueHTpauuii 1 — 20 MKr/an mo3sonuia onTUMH3HPOBATh
KOMIUICKC aHATUTHYECKHX METOJOB JUIS OlEHKH BIUSHUS TEXHOIEHHOrO 3arpa3HEHUS OKpY-
KAUOLEel Cpesst CBHHLOM U JPYTHMHU 3MEMEHTAMH HA MHKPOdJIEMEHTHBIH cocTas 6rocy6-
CTpaToB 4eJIOBEKa.
2. VIHTEHCHBHOCTHL COPOMH DAEMEHTOB ISTCKUMU BOJOCAMH M3 BHELUHEH CPSBl 3aBUCUT OT
MOHHBIX pafHycoB 31eMEHTOB. Jlns ofecneveHns NpeACTABUTEILHOCTH MPOGL! BOJIOC NIPH
OLIEHKE HN3KOYPOBHEBOTO TEXHOTEHHOTO BAMSHMS JNEMEHTOB Ha YSNOBEKA CACAYST UCNONB-
30BaTB ACTCKHE BOJOCH, OTGHPATh LENYIO PSLb, aHATU3UPOBATEL NPOKCHMANBHBIH y4acToK
NpAAM ORXMHAKOBOW AIMHBI AN Beex 00pa3nos. OTMBIBATL BOJOCH OT BHEIUHETO 3arpssue-
Hust caenyeT mo Metonuke MAIATD ¢ momolblo alleTOHA U AEHOHM30BaHHOI BOABI.
3. Ha TeppuTOpUH HACENEHHBIX MECT YCTaHOBJIEH BBLICOKMH YPOBEHDb 3arpA3HCHMS MOUBLI
cauuoM (300 MIVKT U BBILUE) W APYTHMH dA€MEHTaMu: B T. ['ycb-XpycTabHslil - B paiione
PacTIONOXKEHHs XPYCTAILHOTO 32BOJa M Ha PACCTOSHUM IO 2 KM K IOTY OT Hero, B I. Ilo-
JOJBCK ~ HAa PACCTOSHMH JI0 2 KM K 3amafy OT akKyMyaaToproro sasofa. ITo canurapHo-
TUrMEeHUYeCKHM HOPMATHBAM 3arpA3HEHUE OTAEABHBIX y4acTkoB 1ouBsl As u Pb B I. T'yce-
Xpycranshstii 1 Cu, Pb u Zn B r. TTogoabck OTHOCKTCS K Ype3Bblyaiiio ONMacHoi 1 onacHoi
xateropun. B armoceprom Boszyxe B T. Ilononsck 3adMKCHpOBaHO MOBBILIEHHOE COAEP-
*aHMe CBUHLA B NIPOMBIILTeHHOM 30He U npesbituenne [TJK,. Meau Ha Bcell TeppuTopuy ro-
pona. CoaepixaHue OCTANLHBIX MEMEHTOB B BO3nyXe oboux ropogos Ha 1,5 — 4 mopsaxa
ke TTAK .
4. OCHOBHBLIMM MCTOYHHKAMHM MOCTYILICHHs MOBBILIEHHEX KOHLEHTPALMH /ICMCHTOB U3 OK-
pyxalomieii cpebl B OpraHu3M 4enoBeka sBISIOTCA MOuBbI (MbLib) M atMocepHblil BO3ayX
(Bo31yx momelueHHit).
5. HaiizeHa sMInupuHeckas 3aBUCMMOCTE CPEIHEr0 COIEPKaHHs CBUHLA B KPOBH JETeil IT.
I'ycn-Xpyctanshbiit u [TofoNbCK OT CPEIHETO COAEPKAHHMA CBHHLA B NOYBE paifoHa X 1o-

crosuHoro npoxueanud (P = 0,95). Ha ocHoBe noayyeHHbIX ypasHeHuH Koppensiuuy ycra-
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HOBJIEHO, YTO I'PaHHIle Oe30NaCHOr0 YPOBHs CBMHLA B KPOBH AeTeH 5 MKI/IJI COOTRETCTBYET
COAepXaHNe CBUHLUA B nouse 130 mr/xr.,

6. YCTaHOBJICHO CTATHCTHHECKH JOCTOBEPHOE CHHXPOHHOE PasiMuMe KOHNEHTpAuuit de-
MEHTOB, XapaKTePU3YIOWMX NPOMBIILICHHYIO CHELM(HKY IOpooB, B aTMOCHEPHOM BO3AY-
Xe, BO3JlyXe MOMeUIeHUH ¥ B IETCKMX BOJIOCAX, B T.4. HA YPOBHE (POHOBBIX CopepKaHuil, Bul-
ssneHbl 6oj1ee BbICOKME KOHLEHTpalun As, Ce, La B r. I'ycs-XpycransHbiii u Sb s r. Io-
JOJIBCK.
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