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3JIEMEHTHbIV COCTAB BOJ1I0C KAK MHAWKATOP NPUPOAHO-TEXHONEHHOW OBCTAHOBKM
TEPPUTOPUM ANA CYAEBHO-MEANLUMHCKOU NBEHTU®UKALIX YEJTOBEKA

Kadenpbl natonornu KaparaHaMHCKOro rocyaapcTBeHHOrO MeANLMHCKOrO YHUBEPCUTETA
(Kaparanaa, KazaxctaH)

OpaHol M3 0COBEHHOCTEN YPOAHN3UPOBAHHLIX TEPPUTOPUI SIBNSETCS aHTPONOreHHOe BO3AEMCTBME HA OKPYXKalo-
LLYIO CpeAy, XapaKTepU3YIOLLEeCss MHTEHCMBHBIM U3MEHEHWEM ECTECTBEHHOrO reOXMMUYECKOro doHa. XUMHUUeCKue co-
e/lMHEeHUs1, NOCTyMNaloWMe B MPUPOAHYIO CPEAy B PE3yNbTaTe NpPOM3BOACTBEHHOW AEATENBHOCTU YENOBEKA, BKIIIOUAIOT-
€Sl B €CTECTBEHHbIE LWMKJIbl KPYrOBOPOTA BELLECTB U CMOCOOHBI HAKAMIMBATBLCS HE TOMBKO B OGLEKTAX OKPYXAMOLLEN
Cpeabl, HO U B opraHusMe uenoeeka. OfHUM M3 OGLEKTUBHBIX MOKA3aTENe 3KONOro-rTMrMeHMYecKoro 6narononyuns
TEPPUTOPUM ABASIETCS MUKPOSNEMEHTHBIN CTATYC HACENEHUs], NPU 3TOM HAaUGONBLUMIA MHTEPEC ANS BbISIBNEHUS COCTONA-
HWS OBMEHA MUKPOINEMEHTOB B OPraHU3Me U TOKCUUECKOrO BO3AENCTBUS OTAENbHBIX TAXENbIX METAIOB HA OPraHU3M
NpeacTaBAsioT BONOCk yenoBeka. C Uenbio pacluMpeHns UAEHTU(MUKALMOHHBIX BO3MOXHOCTEN NpU MPOBEAEHUUN Cy-
AE6HO-MEANLMHCKOWM SKCMEPTU3bl MO OTOXAECTBNEHUIO IMUHOCTU HEM3BECTHBIX U CKENETMPOBAHHBIX TEN 6blN0 NpoBe-
AeHO nccnepoBanne 1 138 xxuteneit pasnmuHbIX pernoHoB KaparaHAMHCKON 06nacTu (624 XeHLWMHbI U 514 My>XunH B
Bo3pacte 25-50 net) m 217 TpynoB C MCMNO/Ib30BAHWMEM MHOTO3/IEMEHTHOrO aHanuM3a BOMIOC METOAOM Macc-
CMEKTPOMETPUN C WMHAYKTUBHO-CBSI3aHHOW MNasMon. B pesynbTaTte BbisiBNEHbI OCOGEHHOCTM 3NMEMEHTHOrO CTaTtyca
B3POCNOrO HACENIEHWUS PErMOHA, XapaKTEPU3YIOLLIErO PaioH ero NoCTOAHHOIO NPOXUBAHKS B KaparaHAMHCKON obnactu.
MonyyeHHble AAHHbIE MOTYT 6bITb MCMOMb30BaHbl B KAYECTBE KPUTEPUER CPABHEHWUS ANS PELUEHUS PSAA BAXKHbBIX UAEH-
TU(MKALMOHHBIX 33,4 B CYAEOHO-MEAULMHCKON MPAKTUKE MU pedEPEHCHBIX 3HAUYEHUN COAEPXKAHWS XUMWUYECKUX
3MIEMEHTOB B BONOCAX B3POC/IONrO HaceneHust KaparaHanHCKon obnactm.

Knrouesple ¢/1083: CyReOHO-MEAULMHCKAN 3KCMEpTM3a, BOJIOChl, MUKPO3MIEMEHTHBIN COCTaB, wAEHTUdMKaLus

YEN0BEKA

B3auMocBa3b COCTOSHUA cpefbl 0bUTaHus
YesioBeKa, ee XMMMYECKOro CocTaBa C MokasaTe-
NISIMW 300POBbS M Ka4yecTBa XKM3HW XOpOLIO W3-
BecTHa [1]. OaHUM U3 NepcnekTUBHBIX Hanpaene-
HUWiA COBPEMEHHON MEAWLMHBI SABNSAETCS U3YHEHNE
3/IEMEHTHOrO «MOPTPETa» HACENEeHUS OTAENbHbIX
BMOreoxXMMMUecKUX perMoHoOB 1 npodgeccnoHanb-
HbIX IPYMM C LESbKO HAY4YHOW pa3paboTku U BHEA-
PEHUSl MEPONPUSTUIA MO YCTPAHEHWIO BbISIBJIEH-
HbIX MMKpO3nemMeHTo30B [2]. OnpeaenexHune sne-
MEHTOB B 6MONOrMYeckMx cpepax B nocnejHee
BpEMS 4acTO MCMOMb3YeTCA B Pas3/IMYHbIX BMAAX
UCCNEe0BaHNI, aKkTyallbHO OHO U MpW NpoBseae-
HUM  CynebHO-MEAMUMHCKUX WCCNENOBaHWA Mo
naeHtTudukaumm nnyHoctTn [5]. AHanus nutepa-
Typbl CBUAETENLCTBYET, YTO HA CErOAHSLIHWA
AeHb NPy NPOBEAEHUN MAEHTU(UKaUuKM Yenose-
Ka KOMMJIEKCHO WCMOMb3YHTCA pas/indHbie MOp-
donornyeckme MeTofbl, B TO BpEMS KaK apyrve
noaxoabl  (BMonornyeckue,  rucToNorMyecKkue,
CNeKTpasnbHbIE, MONEKYNAPHO-TEHETUUECKME)
NPUMEHSAIOTCSA, B OCHOBHOM, B C/ly4ae OTCYTCTBUS
pe3ynbTaTta MNpu aHATOMO-MOPMONOrMYECKMX |
OCTEOMETPUUECKUX UCCNEAOBAaHUSAX WAN B OTHO-
LUEHUN «CIOXKHOMO» BUONOrMUYEcKoro maTepuana
[9]. BMecTe ¢ TeM ANns YCTAHOBAEHUS JIMUHOCTU
AKTMBHO PAa3BUBAIOTCA W Apyrve noAxXOAbl B UC-
cneaoBaHUM BUONOrMYECKOro TPYNHOro MaTepua-
Nla, KOTOpble MO3BOASAT MUAEHTUMLMPOBATD
JIMYHOCTb CO 3HAYMTENbHO MEHbLUMMKW MaTepu-
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anbHbiMK 1 Tpyao3aTtpaTamu [5, 8]. K Takum me-
TOAAM OTHOCATCA CreKTpasibHble METOAbl uccne-
JOBaHMS, MO3BONSAOWME AMArHOCTUPOBATL PAd
MeAMKO-BMONOrMYeCcKkMX NPU3HAKOB Ye/I0BEeKa, Ha
OCHOBE pe3yNbTaTOB 3/1IEMEHTHOrO aHanusa BO-
Nnoc. AHanu3 OAHOro BONIOCA MOXET MOKAa3aTh,
OTKYZla YenoBeKk poaoM M rae oH 6biBan Ao 3TOro
MOMEHTA, YTO [AAEeT BO3MOXHOCTb OTC/IEXWBaTb
nepemeLLeHne YenoBeka Unn naeHTUUUMpoBaTb
MecTo ero npoxusaHus. OgHUM U3 NepcnekTuB-
HbIX HanpaBneHN COBPEMEHHON CyaebHON Meau-
UMHbI SBNSETCH WU3YYEHUE 3EMEHTHOro «nopT-
peTa» HaceneHus OTAENbHbIX BMOreoXnMMUYeCKmX
PEerMoHoB U NpoheCCMOHAbHBIX TPynn C LEeblo
Hay4HOW pa3paboTKy U BHEAPEHWS MEPOMNPUSTUN
Mo CO3AAHUID AOMOSTHUTENbHBIX MPU3HAKOB MpK
naeHTMUKAUUN YenoBeka B CyaebHO-MeanLMH-
CKOW MpaKTWKe, OCOBEHHO NpWU ONO3HaHWK Tpy-
MOB HEWU3BECTHbIX, KOrAa BO3HUKAET psf TPYAHO-
cTel Npu UaeHTUdUKaLMM, CBA3aHHbIX C npobne-
MaMM OTCYTCTBUSI MaTepuana AN CpaBHEHUS.
TeHAeHUMS MOBbILIEHUS 3arpsi3HEHHOCTM
aTMochepHOro Bosayxa npuobpetaer Bce 6onee
MacCLUTabHbIN XapaKTep, YTO OCOBEHHO 3aMETHO B
NPOMbILUAEHHbIX PErMoOHax, rae CKOHUEHTPUpOoBa-
Hbl TaK Ha3blBaeMble rpsA3Hble Npov3BoacTBa [4].
LleHTpanbHbit Ka3axcTaH — OAWH W3 BeAyLLMX
WHAYCTPUanbHbIX PErMoHoB pecnybnukn, npea-
CTaBASOWMA  CcoBoi  TeppUTOPHaNbHO-NPOU3-
BO/CTBEHHbI KOMMMEKC C Pa3BUTON TSXKENO

105



TeopeaneCKaﬂ H IKCIICPHMEHTAJIbHAsA MCIHIINHA

MPOMbILAEHHOCTBIO — 3TO  yrneaobbisatowme,
METaNNTYPruvyeckme N XMMMUKO-MaLLMHOCTPOUTESNb-
Hble Mpou3BOACTBA. B OCHOBE TeppUTOPUAsNIBHO-
MPOMbILLAEHHOrO KOMMEKCa NexaT YeTbipe npo-
MbILLNEHHBIX y3na — KaparanauvHckui, TeMupTa-
yCKui, BanxallckuiA 1 KeskasraHCkuid. 3pech
(OYHKUMOHMPYET NPOMBILIEHHOCTb, CNeuuannsu-
pYHoLLIAsACS Ha NPOW3BOACTBE SHEPrOeMKOi U Ma-
TEPUANOEMKO MPOAYKLUMM YEPHOM W LBETHOM
METanAyprum, Aobblve yrns U pya psiaa LeHHbIX
MonesHbIX MCKOMaeMbix. Takke npeacTaBieHsbl
NpeanpuaTAS  MALUMHOCTPOEHUS,  XMMMWYECKO
NPOMbILUAEHHOCTHU, NPON3BOACTBA CTPOUTENbLHbIX
MaTepWanoBs, NErkom, NMULLEBOA U Apyrux oTpac-
neit. B 2016 r. B atMocchepy KaparaHAamHCKOM
obnactu 66110 BbIGPOLLEHO 593 ThIC. TOHH Bpea-
HbIX BELWEeCTB, 4TO coctasnser 26,1% Bcero
obbéma no KazaxctaHy. B 2017 r. Bbibpochl 3a-
rPA3HSAIOLLMX BELLECTB B aTMOC(EPHLIN BO3AYX OT
CTALMOHAPHBIX WUCTOYHWMKOB B KaparaHamnHCKom
obnactn coctaBunum 598,7 ThIC. TOHH, YTO BbllLE
YPOBHS Mpeablaywero roga Ha 1%. U3 obluero
obbeMa BLIOPOLLIEHHBIX B aTMOCHEPHBIN BO3AYX
3arps3Hstolmx sewects 80% coctaBunm ra3oob-
pa3Hble U Xuakue sewectsa, 20% — TBEpable.
OcHOBHble 0bbeMbl 3arpsa3HALWMX BelecTs Obl-
M chOpMMPOBaHbI Ha TeppuTOpUsX TemupTay
(257,2 TbIc. TOHH), Banxawa (88,8 TbiC. TOHH),
ABaiickoro paioHa (71,4 Teic. TOHH), KaparaHapbi
(55 TbIC. TOHH) 1 >Ke3kasraHa (52,1 TbIC. TOHH),
4YTO B MEPBYID OYepeAb CKa3blBAETCA Ha COCTONA-
HUU OKpyxatollen cpeabl. OBLIEN3BECTHO, YTO
Hanbonee CWILHO 3arpsa3HseT BO3A4YyX NPOMbIL-
NEHHOE NpOM3BOACTBO. MCTOUHUMKM 3arpsi3HEHUI
— TeNn/I03NEKTPOCTAHLUN, KOTOpble BMECTE C Abl-
MOM BbIGPAChLIBAOT B BO3AYX CEPHUCTBIA W yrie-
KUCNBIM  Ta3; MEeTafnypruyeckue npeanpusitus,
0COBEHHO LBETHOW METa/Typru1, KOTOpble Bbl-
6pacbiBalOT B BO3AYX OKWUC/blI a30Ta, CEpoBOAO-
poa, xyiop, ¢TOp, aMMMUaK, coeamHeHus docdo-
pa, YaCTuubl U COeAMHEHMS PTYTU U MbILbSKA;
XUMUYECKME W LEMEeHTHble 3aBogbl. Hanbonee
3arpsi3HEHHYIO BO3AYLUHYIO Cpeay OT CTauuoHap-
HbIX WCTOYHWMKOB MMEKT ropoga: Temupray
(348,3 TbIC. TOHH), Banxaw (718,7 TbIC. TOHH),
XKeskasraH (137,9 Teic. TOHH) 1 Kaparanaa (59,2
TbIC. TOHH) [4].

OpHaKO W3MEHEHWe COAEepXaHWUs 3/1eMeH-
ToB B HBMonpobax OTpaxaeTcs B U3MEHEHWMU KOH-
LEeHTpauMKn, KOTopas OYeHb Mana. [ns onpege-
NEHWSI MasibiX KOHLUEHTpauWMi XUMUYECKMX 3nie-
MEHTOB B BONOCAX YeNoBeKa HeobxoaMmo npumMe-
HEHWE HE TOMBLKO BbICOKOYYBCTBUTENbHBLIX WH-
CTPYMEHTaNbHbIX METOAOB aHanu3a, HO WU CTaH-
JAPTU3MPOBaHHbIX 06pasuoB CpaBHEHUs A4S
a/leKBaTHOW oueHKKM pe3ynbTaTtos [10]. B cBsa3m ¢
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4YeM METOJ MaCC-CMeKTPOCKONUU C MHAYKTUBHO-
cBA3aHHoM nna3mon (MCM-MC), npeactaBnsio-
LUMIA COYETAHME HUBKUX NPEAEsiOB OBHapYXEHUs,
BbICOKON UYBCTBMTENIBHOCTU W CENEKTUBHOCTU
nonyyaer Bce 6onbliee pacnpocTpaHeHue pans
onpeaeneHus 31eMeHToB B BMOMEeANLMHCKUX 06-
pa3uax [6]. OH No3BONSIET OAHOBPEMEHHO Onpe-
JeNaTb B OfIHOM Npobe coaepxaHne MaKpo-, MUK-
pO- U Y/IbTPAMUKPO3/IEMEHTOB, UTO OYE€Hb BaXHO
Mpu OLEHKE B3aUMOAENCTBUSA WM B3aUMOB/IUSHUSA
OAHMX 3MIEMEHTOB C APYTMMW B OpraHuU3Me 4esno-
BeKa. HeCOMHEeHHbIMM AOCTOMHCTBAMM METOAA
NCMN-MC aBnsloTCA ero BbiCOKas YyBCTBUTESb-
HOCTb M M3OMpaTeNbHOCTb, HAAEXKHOCTb COBpe-
MEHHOr0 0B0pyAOBaHMSA, MPOCTOTAa U TOYHOCTb
KannbpoBkKn no obLeaoCTYNHbIM CTaHAAPTU3NPO-
BaHHbIM obpa3uaM, OTHocuTenbHas ceobopa oOT
B3aWMHbIX (DUBUYECKMX U XMMUYECKMX BIIUSHWIA
npv aHanuse.

Llenb paboTbl — OUEHKa CpeaHero coaep-
KaHWS XMMUYECKUX 3NIEMEHTOB B BOMIOCAX JIOAEN,
MPOXMBAOLIMX HA TeppuTOpUKM KaparaHauMHCKO
061acTu, BbisiBJIEHNE OCOBEHHOCTEN 3/IEMEHTHOMO
COCTaBa BOJIOC Ha TEPPUTOPUSIX C PasINYHOM
NPUPOHO-TEXHOrEHHON OBCTAaHOBKOM, paHXWUpo-
BaHMe paloHoB KaparaHauHckoW obnactv no
YPOBHIO HAKOM/IEHNA 3N1EMEHTOB B COCTaBe AaH-
Horo GuocybcTpaTta M ycTaHOBKAa Hambonee xa-
PAKTEPHbIX MHAMKATOPHBIX NOKa3aTenen.

MATEPWAJIbl U METOA bl

DNEeMEHTHBI COCTaB BOMIOC UCCNENoBaH vy 1
138 B3poCAbIX XUTENEW Pa3fIMYHbIX PErMOHOB
KaparaHauHcko obnactu (624 »eHwuH u 514
MY>UMH B BO3pacTe 25-50 neT), NpoXmBatoLWwmx ¢
poxaeHus B KaparaHauWHCKOM pernoHe, BKIK4a-
owux B cebsa cnepyowme ropoga: KaparaHaa,
TemupTay, banxaw, >XeskasraH u y 217 Tpynos
COOTBETCTBYIOLLMX pPernoHoB. s npoBeaeHus
npoueaypbl u3biMmanu obpasubl BOIOC C NSTU 06-
nacTein y ocHoBaHus (B KonuyecTse He meHee 0,1
rpamm). AHanun3 13 xumudeckmx snemeHtoB (Al,
As, Ca, Cd, Co, Cr, Cu, Fe, K, Mg, Na, Pb, Zn) B
BOMIOCAaX  OCYLUECTBASANU METOAOM Macc-
CNEKTPOMETPUN C WMHAYKTUBHO-CBA3AHHON apro-
HoBoi nniasmoit (MCM-MC). OTKNOHEHUS WHAWBU-
AyanbHOrO M rPynnoBOro 3/1eMEeHTHOro npochmns
BOMIOC OT HOPMbl OTMEYanu, OPUEHTUPYSCb Ha
NpuHATbIE peepeHTHbIE 3HAYEHMS COAEPKaHUS
XUMUYECKMX 3NIEMEHTOB B BOSIOCax [7]. Pe3ynbTa-
Tbl 3/IEMEHTHOrO M M30TOMHOrO aHanu3a BBOAM-
JICb B SNEKTPOHHYIO 6a3y AaHHbIX, COAEPXKALLYHO
MeanKo-bmonornyeckme npuU3Haku UccnesyeMmbix
WHAMBWAOB. [OCTOBEPHOCTb OT/IMHMIA YacTOT OT-
KJIOHEHWUI ONPEAENSNN C UCMOMNb30BAHMEM KpUTE-
pns x°, MOMAapHOEe CPaBHEHME BLIGOPOK — KpUTe-
pusi MaHHa-YWUTHW. Paznuuunst 3Ha4YeHUiA CYnTanu



[OCTOBEPHBLIMM MPU YPOBHE BEPOATHOCTU 6Gonee
95% (p<0,05).

PE3YNbTATHI N OBCYXXAEHUE

B pesynbtate wuccnegoBaHusi B COCTaBe
BO/IOC 06cnedyembIX Mofeid, MNpPOXMBaKOLWMX B
ropogax KaparaHga, Temuprtay, basixaw, >Xes-
KasraH 1 61m3nexalleid K HUM CenbCKOon MeCTHO-
CTW ObINN BbIABMEHbI PA3/IMUMA B COOTHOLLEHUN Y
COAEPXKaHUN MUKPO3/1EMEHTOB. AHaM3 MOJyYeH-
HbIX JaHHbIX MOKa3as, YTO B CPaBHEHUW CO Cpef-
HUMW 3HAYEHMSIMU COLEPXKAHUS 3/1EMEHTOB B BO-
nocax B [@HHOM pervoHe cyulectByeT aeduunt
cogepxxaHusa marHua (Mg) 18 mkr/r (15-20 mkr/t)
n kanmsa (K) 20 mkr/r (15-25 wmkr/r). Pesynbtathbl
M3y4yeHUss 31EMEHTHOrO cocTaBa BOMOC >KuTenei
KaparaHguHckoli 06n1acTiu nokasaan 3aBUCMMOCTb
YPOBHA COAEPXKaHUA TOKCUYHBLIX MUKPO3NEeMEH-
TOB OT YPOBHS WX BO3AENCTBMA U CTENEHN KOH-
TakTa HaceneHus (tabn. 1). Mpy 3TOM U3MEHEHNSA
Hanbonee BblpaXKeHbl Y UL, WMEHWUX Herno-
CPeACTBEHHbIX KOHTaKT WM MPOXWBAOWMX Ha
6nmnsnexawnx Tepputopusx. B nepsylo ouvepenb
3TO KacaeTcA TOKCUYHBLIX MWUKPO3NEMEHTOB. Tak,
cojepXxaHve kagMma B Bosiocax y 100% o6cne-
JoBaHHbIX >xuTenein KaparaHgbl, YXeskasraHa u
Banxawa npesblWano A[ONYCTUMblE YPOBHU -
p<0,05 (Hopma 0-0,25 mkr/r). Copep>kaHne CBUH-
La B BOJIOCAx XXuTenein KaparaHAWHCKOW 06nactu
BO BCEX CNyyasx npesblwano Hopmy (0-1 MKr/T),
B ropofe banxaw - B 10 1 60nee pa3 (p<0,01).

YTo KacaeTca cofepxkaHuna meau B BOiocax Hesa-
BMCVMO >KMBBIX WM YMEPLUUX JINL, MYXHYUH W
YKEHLUWMH, TO ee npeBbiweHre (Hopma 9-50 MKr/r)
yCTaHOBMEHO abCoMOTHO y BCex XuTenein Kapa-
raHaMHCKOW 061acTh, HO CO 3HAYMTe/NIbHON pas-
HULEel/ B 3aBUCMMOCTM OT pervoHa MnpoXMBaHWs,
npy 3TOM 3HAYUTE/IbHOE MOBbILEHNE OTMEYEHO B
BOfiocax >kuteneii XXeskasraHa u banxawa. [o-
BblLLEHHOE cofepXaHue xpoma (dm3nonormyec-
Kuii ypoBeHb 0,04-1 MKI/r) Takke xapakTepuayeT
Xutenein Bceli KaparaHgvHckol o6nactu, a oco-
6eHHo ropoga banxaw. B oTiMume OT Bbiwenepe-
YWCMEHHBIX AAaHHbIX B BOJMOCax Xwurtenein Temup-
Tay KOMMYECTBO KaaMus M UMHKa Obl1o B npeje-
nax fonyCcTUMbIX 3HaueHuin. CnegyeT Takke nog-
YepKHYTb, YTO YPOBEHb LIMHKA B BOOCAX XWUTe-
neli KaparaHgpl, )Xe3kasraHa u banxawa npesbl-
LUa/T COOTBETCTBYIOLME HOPMa/IbHbIE MOKa3aTenu.
YcTaHOoB/EHO, YTO B YCMOBUAX Meraronuca otme-
YaEeTCA WHTEHCVBHOE B/IMSIHME TOKCUYHBIX XUMMU-
YEeCKMX KOMMOHEHTOB BHELLHER cpepbl, HaAeHbl
pa3nuunsa B cogepXaHuu 3NeMeHTOB, XapakTepu-
3YIOLLMX MPOMBILLIEHHYIO CreundIKy KOHKPeTHO-
ro ropoga. CnegyeT OTMETUTb, YTO BOMOCHI XKUTE-
neli ropoga KaparaHfbl XapakTepusoBaso Halu-
yve MOBbILEHHbIX KOHLUEHTpauuidi KagMmus, meau,
XpOMa, LMHKa, a 0COBEHHO CBUHLA, COOTHOLUEHME
KOTOPbIX 3HAUYUTE/NIbHO OT/IMYaeTCa OT ApYrux
npunerawwmx panoHoB - JaHHOe CoYeTaHue SiB-
NAeTCA MPUOPUTETHBIM UCK/TIOUUTENBHO NS YKU-

PI/ICyHOK 1- CooTHOLEeHME cogepXXaHuna KagMmud, CBMHLUA, Mean, XpoMma U UMHKa B BO/10Cax XUTenemn

pasfiMuHbIX PerMoHoB KaparaHAMHCKOW 061acTm
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Tenei Kaparanael (puc. 1), 4to, Hanbonee Bepo-
ATHO, CBA3AHO CO cneundumkon yrneaobsiBatoLeit
MPOMBILLIEHHOCTH, COMPOBOXAAMLLIEACA YBENU-
YEHMEM 3arpsisHEHVsI MPUPOMHOMN Cpeapl 3a CHET
TSXKENbIX METAN/IOB, KOTOPblE COAEPXKATCA B MO-
BbILLIEHHBIX KONMMYECTBAX BO BCKPbILLHLIX NOpOAax
uyrne.

Mpn 3TOM B BONOCAX NuL, NPOXMUBAOLWNX B
ropofe banxaw, KOHUEHTpauus BCeX YKa3aHHbIX
3/1EMEHTOB 3HAYMTENbHO MOBbLILWEHA NO CpaBHe-
HUIO C CoAepXKaHUeM 3TUX 3NIEMEHTOB Y NnL, Apy-
rMx pernoHoB KaparaHavHCKON 061acTu, ocobeH-
HO KagMus, MOCTYMAKLWEro B BO34YyX Npu nepe-
paboTke pyabl U ABAAKOWErocs NobOYHbIM Mpo-
NYKTOM NPV NNaBKe CBMHLA U LMHKA, YTO Hanps-
MYK XapaKTepu3yeT XapakTep Bbl6pocoB AOMU-
HUPYIOLWEro NpeanpusaTMsa AAHHOrO perMoHa mno
06paboTke LBeTHbIX MeTanoB. B r. Temupray B
TeyeHue nocneaHux neT HabnaaeTcs npesbille-
HWE B BO3AyXe MpeaenbHO AOMYCTUMbIX KOHLEH-
TpaumiA AMOKCMAA Cepbl, ANOKCMAA a30Ta, Mblau,
theHona, cepoBonOpOaa, CEPHON KMCNOTbI, aMMU-
aka, CBMHUA, Kaamus, mean u doccopa [10].
Mpn 5TOM KONMYECTBO KaAMUS U LIMHKA B BONOCAX
XKUTENEN 3TOro palioHa OCTAETCs B Mpeaenax
HOPMbl, HO XapaKTepusyeTcs cneunduyHbiM yBe-
JIMYEHNEM TONMBKO COAEPXKaHMS CBMHLA, Mean M
XpOMa, YTO 3HAYMTENBHO OTINYAET MUKpPOINe-
MEHTHBIA COCTaB BOJIOC XUTESIEW JAHHOro paio-
Ha OT nuu, npoxuealowmx B Kaparange, Xeskas-
raHe 1 ocobeHHo Banxalle. INeMeHTHbIN COCTaB
M €ro COYETaHUE XapaKTEPU3YHT PYAHWUYHbINA
BO34yX JKe3ka3raHCKOro pernoHa, U npeacTasns-
eT coboi CMeCb 3/IEMEHTOB, BblENAEMbIE BbiE-
NIeMbIX U3 NOPOJ, WM LAXTHBIX BOA, [6], KOTO-
pble 06pa3yloTcs Npu B3PbIBHLIX paboTtax — 37O
MOBbLILEHHbIE KOHUEHTPaUMU MeaW, KaaMus U
CBMHUQA Ha (POHe NOBLILLEHHbIX, HO HE3HAYMTENb-
HO XpOMa W LMHKA. K OCHOBHbIM BbiBpocam 060-
raTUTeNbHbIX (habpuK OTHOCUTCH Mblb MEAHO
pYAbl, KOTOpas MOAY4YaeTCa NPU Pasnn4HbIX CTa-
AMSIX Meperpyskn, TPaHCNOPTUPOBKM W apobne-
HUS CbIPbSi, YTO U OTIMYAET KOHLEHTPaLuM AaH-
HbIX 3/IEMEHTOB B BOIOCAX XuTenen XKe3kasraHa.

Tak, B BONOCaX KOHUEHTPaLuuM TOKCMYHbIX
MUKPO3NEMEHTOB AS U Pb KaK y ropoackmx, Tak u
Y CENIbCKMX XUTENEd OblIM 3HAYMTENLHO BbilLE
éuonornyeckn gonyctMMoro ypoeHs. OpHako
CpPeAHEerpyrnnoBoe  3Ha4YeHMe  KOHUEHTpauuu
CBUWHLA B Npobax BOMOC Y CEJIbCKUX XuTenemn 6bl-
NO C BLICOKOW CTEMEHbK AOCTOBEpHOCTU (Mo t-
KpUTEPUIO AN HE3aBMCUMbIX BbIGOPOK) BbILLE,
yeMm y ropoackmx xutenein (p<0,0001), uto npwu
OTCYTCTBUM BbIpa)eHHbIX WMCTOMHWMKOB MPOMbILL-
JNIEHHOrO 3arps3HEHUs MOXeET 6blTb 0BYCNoBAEHO
6bITOBEIM (haKTOPOM. 3HaudeHne MeauaHbl Pb y
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7ML, NPOXMBAKOLWMWUX B ropoje, B 2 pasa Huxe,
YEM Y CENIbCKUX XWUTENeN. PasHuULbl MEXAY MUK-
PO3MIEMEHTHBIM COCTABOM BOJOC XKMBLIX JIOAEN,
NPOXMBAILLMX B OMNpeAesieHHOM pairioHe Kapa-
raHANHCKOWN 0611acTu, U KaueCTBOM, KOJIMYECTBOM
M COOTHOLIEHWMEM MWKPOSNEMEHTOB B BONIOCAX
yMepIUMX noaei (TpyrnoB), NPOXUBLUMX CBOH
K13Hb B 3TUX XXE PaiiOHaX, @ TAKKE 3aBUCUMOCTU
OT MONIOBOM MPUHAANEXHOCTU HE Habnoaanoch.
WccnepoBaHne noOKasano yBE/IMYEHWE KOHLEH-
TpauMiA yKa3aHHbIX 3MEMEHTOB Y S, paboTato-
LLIMX HENOCPeACTBEHHO HA MPOMBILLIEHHBIX Npea-
NpUATUSX, rae, CTaJkuBasiCb C BpeaHbIMK (haKTo-
pamMu, OHU WUCMbITbIBAKOT MOBBILWEHHYID HArpy3Ky
CO CTOPOHbl BbILLIENEPEYUCIIEHHBIX TOKCUMYHBIX
anemMeHToB. Kpome TOro, ¢ BO3pacTOM YBEIU4M-
BAETCA HE TONbKO CTaX paboTbl Ha YKA3aHHbIX
npeanpusaTusX, HO MW NEepuod NpPOXUBAHUSA B
MECTHOCTM, U3HAYaSIbHO HEGNAronony4Hoi B 3KO-
JIOrMYECKOM OTHOLLUEHUW, YTO BO3MOXHO YCyry6-
NIIET MHTOKCUKALMIO XUMUYECKUMWU 3S/IEMEHTAMM.
MpoBeAeHHbIN MaTEMATUYECKMIA aHANIN3 BbISIBUI
CYLLIECTBEHHOE BJIMSIHWE YCIOBUIA NMPOXMBAHUS Ha
CcoAepXaHne Makpo- U MUKPO3JIEMEHTOB B BOJO-
Cax, a pesynbTaThl WCCIEN0BaHWMA MNO3BONSAOT
cchopMupoBaTb OBLIMIA  aNrOpuUTM  AMArHOCTUKM
MeAMKO-BMONOrNMYecKMX NpPU3HAKOB Ye/I0BEKa Ha
OCHOBE Ppe3yNbTaTOB aHasiv3a 3M1EMEHTHOMO CO-
CTaBa BOMOC. JlaHHbIM NOAXOA NPOSBNSETCA Kak
Hanbonee MOLLHbIA ANS CNy4YaeB, Koraa MHGop-
MaumMmn ans uaeHTUGUMKALMM KaXaoro KOHKPETHO-
ro NormbLUero HeAOCTaTOMHO (HanpuMep, Koraa y
OBBEKTOB OTCYTCTBYIOT Bblpa)XeHHbIE MHAMBUAYA-
M3MpyloWmne npu3Hakn, oBbEKTbI CKeneTupoBa-
Hbl), KOr4a €cTb COMHeHMs B nonHoTe 6a3bl AaH-
Hbix 6e3 BecTV nponaslmx, NMBo B TOM Cryyae,
koraa 6a3a AaHHbIX pa3blCKMBaeMblX BooOLLE OT-
CyTCTBYET. B yKa3aHHbIX CUTyaumsx paccMmaTpu-
BaeMble anropuTMbl MNO3BOAAKT (HOPMUPOBATL
NpsMyr0  (KOMMJIEKCHYHO) OUEHKY OOBbEeKTOB Mo
OCHOBHbIM  MEAMKO-OMONOrMYECKMM  MpU3HAKaM
(TakMM Kak BWAOBAA NPUHAAJIEXHOCTb, NOA, BO3-
pacT, poCT, TEPPUTOPUS MPOXMBAHWUS, MPUPOA-
Has 30HA MPOXWMBAHWUA, JIOKAJIbHbIE YCIOBUS Cpe-
Abl, HeKOTOpble 3aboneBaHus, AAaBHOCTb 3axOpo-
HEHUS U MPOYME), UCXOAS M3 UMEKOLLErocs MaTe-
puana (Tpyna). Takas OLEHKa MNPOBOAMTCA Ha
OCHOBE pe3y/ibTaTOB aHanu3a BOMOC C MpUMeHe-
HWEM KOMMBIOTEPHBIX TexHONormin. OHa obecne-
UMBAET BbISB/IEHWE 3HAUUNTENBHOIO NepeYHs npu-
3HAKOB Y€/I0BEKA, HA OCHOBE KOTOPbIX OH MOXET
6bITb MAeHTUPUUMPOBaH. B 0C060 CROXHBIX Cy-
Yasx 3Ta OUEHKa MO3BONSET MPOBECTM Pe3Koe
CY>XEHWE Kpyra noucka, BbissBUTb Bonee uyeTkme
OPWEHTMPbI  MponcxoXaeHns obbekta (Tpyna)
ANS LeneHanpaBneHHOro noucka CPaBHUTENbHO-
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ro MaTepuana 1, B KOHEYHOM UTOre, UAEHTUDU-
Kauuu,

Pe3ynbTathl WUCCNeAOBaHWI  OAHO3HAYHO
CBWJETENLCTBYIOT O TOM, YTO 3arpsi3HEHUe npu-
3eMHOW aTMocepbl — MOLLHBIA U MNOCTOSIHHO Aei-
CTBYIOLUMIA (haKTOP BO3AENCTBUS Ha YENOBEKA W
OKpY>atowwyto cpeny. ViccneposaHus 6uocybetpa-
TOB HaceneHus KaparaHauHcKoW o6nactu, npo-
XUBAKOLWIEro B 3KOMOTMYECKM HeSMaromnony4HbIxX
YC/IOBUSIX,  BLIMOSIHEHHbIE  METOAOM  Macc-
CNEKTPOMETPUN C MHAYKTUBHO-CBA3AHHON nnas-
MOW, MO3BOAWAN YCTAaHOBWUTb (DOHOBbIE YPOBHM
COAEPKAHNA XUMUYECKUX SNIEMEHTOB, XapaKTep-
HbIX A1 AAHHOrO pervoHa W ero paloHOB, Kak
KpPUTEPWEB CpaBHEHUs AN CcynebHO-MeaNLIMH-
CKMX 33734 npu UaeHTUDUKALMA JIMYHOCTU YEeso-
BeKa. lMony4yeHHble AaHHbIE U COCTABJIEHHbIE Kap-
TOCXEMbI, OTpaXaloLMe YPOBHW HAKOMIEHUS XM-
MUYECKUX SNEMEHTOB B BOJIOCAX YeNOBEKa NO3BO-
NIAT YYMTbIBaTb PErUOH MPOXUBAHWUSA YeSIOBEKa
npy  UaeHTUdDUKAUMKU  JIMYHOCTM B CyAebHo-
MEAMLIMHCKOW MPAKTUKE, @ BbISAB/IEHHbLIE 3aKOHO-
MEPHOCTM pacnpefeneHns XUMUYECKUX 3SNeMEeH-
TOB B BOMOCAX /IOAEN U TPYMNOB TAXESbIX METAN-
JIOB C/TyXaT TEOPETUYECKON OCHOBOM A1 6uoreo-
XUMUYECKON U SKOMOTMHYECKOW OLEHKU KOHKpEeT-
HO TEPPUTOPHUMN.
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S. A. Musabekova

ELEMENTAL STRUCTURE OF HAIR AS AN INDICATOR OF NATURAL AND TECHNOLOGICAL SITUATION
OF THE TERRITORY FOR THE JUDICIAL-MEDICAL IDENTIFICATION OF THE HUMAN

Department of pathology of Karaganda state medical universily (Karaganda, Kazakhstan)

One of the features of urbanized territories is the anthropogenic impact on the environment, characterized by
an intensive change in the natural geochemical background. Chemical compounds entering the natural environment as
a result of man's productive activity are included in the natural cycles of the matter cycle and are capable of accumu-
lating not only in environmental objects, but also in the human body. One of the objective indicators of the ecological
and hygienic well-being of the territory is the microelement status of the population, while human hair is of the great-
est interest for detecting the state of the exchange of microelements in the body and the toxic effects of certain heavy
metals on the body. With the purpose of expanding the identification capabilities during the forensic examination of
identification of unknown and skeletal bodies the study was conducted of 1 138 residents of various regions of the Ka-
raganda region (624 women and 514 men aged 25-50 years) and 217 corpses using multi-element hair analysis using
the mass method spectrometry with inductively coupled plasma. As a result, the peculiarities of the elemental status of
the adult population of the region are revealed, characterizing the region of his permanent residence in the Karaganda
region. The obtained data can be used as comparison criteria for solving a number of important identification tasks in
forensic medicine or reference values of the content of chemical elements in adult hair of the Karaganda region.

Key words: forensic medical examination, hair, microelement composition, human identification

C. A. Mycabexosa

COT-MESIMLIMHATTBIK AZIAM UAEHTUOUKALIMACHIHAA LLHALLITBIH /TEMEHTTIK K¥PAMbI TABUFU-TEXHO/IOMMA/TBIK
TEPPUTOPUACHIHAA MHANKATOP PETIH/AE

Kapararael Memaekertik MeguumHa yHUBEDCUTETIHIH NaToniorisg Kagegpace! (Kapararel, KazaKcraH)

YpbaHuzaumsananFaH TEpPUTOPUSIHBIH, EpekLIeNKTEPIHIH, 6ipi: KOpLIaFaH opTara aHTPOMOreHAIK acep, on TabuFn
reoxXuMmsbIK (POHATBIH MHTEHCUBTI 3repyiMeH cunnatanagbl. AAAMHbIH, OHAIPICTIK SPEKETIHIH, HOTWKECIHAE Taburm
opTara 6eniHeTiH xuMusanblK GainaHbiCTap, Tek TaburM anHanbiM UMKIbIHAA KMHANBIN KaHA KOWMal, ajaMHbIH, Aa
OpraHM3MIHAE >XMHANA anajbl. DKONOro-rMrueHanblk, TEPPUTOPUSAaFbl OPKEHALYAIH OOBLEKTUBTI KOPIHICI TYPFbIHAAPABIH,
MUKPO3JIEMEHTTIK CTaTyCbl 60nbin  Tabbinagbl, COHbIMEH KaTap €H TUIMAI KepceTKiwi ajaM walwbl, cebedbi
MUKPO3JIEMEHTTEPAIH, aF3ajarFbl anMacyblH XOHE OFaH ayblp METannAapAblH, TOKCUKANbIK SCEPIH WALl apKbibl
aHblkTayFa 6onaabl. KaparaHabl O6NbICbIHAAFLI DPTYpAi aiMakTapbiHAarbl 1 138 TyprbiHAapAblH (25-50 xac
apanbiFbiHaa 624 aiien xoHe 514 ep aaaM) xoHe 217 MSMITTIH, apacbliHAA COT-MEAWUUMHANLIK MHAEHTUMUKAUMSNBIK,
MYMKIHAITEPIH KEHEWTY MakKCaTbIHAQ, 6eNrici3 TyFanap »oHe KaHKanblK AeHenepaiH, WallTapbiHa MacC-CreKTpOMETpUst
DAICIMEH XOHE MHAYKTUB-GAMNAHbLICTLI MJia3Ma KeMeriMeH KeMmafIEMEHTTI aHanu3 anbiHAbl. HomkeciHae KaparaHabl
O6MbICBIHAAFLI TYPaKTbl €pecek TYPFblHAAPAbIH,  DNEMEHTTIK CTaTYCblHbIH, €peKleniTepi aHblKTasFaH. AJibiHFaH
ManiMeTTep KaparaHabl O6MbICHIHBIH, TYPaKThl €PeceKk TYPFbIHAAPLIHBIH, LWALLbIHAAFLI JNIEMEHTTEPIHIH, pedepeHCTik
MOHAEPI COT-MeAULMHANGIK OHAIpICTEr MaHbI3Abl UAEHTUMDUKALMANLIK TancbipManapAbl LWeLlyre apHasiFaH CanbiCTbipy
KpUTEpUIA peTiHae KonaaHyra MyMKiHLWINiK 6epegi.

KinT ce3gep: coT-MeauUMHanbIK 3KCNEepTU3a, LWall, MUKPOINEMEHTTI KypaM, aAaMAbl MAeHTUdVKaumsnay
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