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Beenenne

AKTyasnbHOCTh. B CBsI3u ¢ HEOOXOJUMOCTBIO OIIEHKH 3KOJOTHYECKOU
CUTyallud B peruoHax Bce OOJbBIIYI0 aKTyaJbHOCTh HPHOOpPETaIoT
UCCIIEJIOBAHUSI, TIO3BOJISIIOIIME CPAaBHUTENIBHO JIETKO U 3P (EKTUBHO
OLICHMBAaTh OOCTAHOBKY C HCIOJb30BaHUEM XHMHUYECKHX JJIEMEHTOB B
OouocyOcTparax uenoBeka (B MEIHUKO-DKOJIOTUYECKUX HCCIETOBAHMIX
o0o011aroniee Ha3BaHUE JIJIsl TAKUX CPeJ Kak BOJIOCHI, HOI'TH, KPOBb U T.IL.),
COCTaB KOTOPBIX MOKET BBICTYNATh B KAaU€CTBE N'€OMHAMKATOPA U3MEHEHUS
NPUPOJHOM Cpenbl TMOJA BIUSHUEM YpOaHW3alUMKW M XO3SHCTBEHHOMN
JesTeNbHOCTH YesioBeka. [IpaBomepHOCTh U 3(PPEKTUBHOCTH UCTIOIb30BAHMS
BOJIOC B aHAJIM3€ HKOJOT0-TOKCHKOJIOTMYECKUX KOPpENSIUil J10Ka3aHa
pesynbTaTamu MHOTHX uccienoBatenet (Kuct, 1987; XKyk, 1990 u np.) [1,2]
U PAIOM MEXIYHAPOIHBIX KOOPIWHAIMOHHBIX MPOTPAMM, BBITIOJIHEHHBIX
noJ1 AruI0i MeXIyHapoHOTO areHTcTBa 1o aroMmHou sHeprun (MAT'ATO)
(Ryabukhin, 1978; Element analysis., 1980) [3,4].

Bosnocel yenoBeka ciocoOHbI JENOHUPOBATh XMMUUYECKUE DJIEMEHTHI B
CBOEH CTPYKTYype B BBICOKMX KOHLeHTpauusax. Kpome toro, mpocrora orbopa
npo0 M Jierkas MOATrOTOBKAa WX JUIsl aHallM3a - BBITOJHBIE NMPEUMYIIECTBA
3TOro Marepuaina [5].

B HacTosiiee Bpemsi pTyTh IIUPOKO U3YYAETCS B BOJIOCAX, TOTOMY YTO

PTYTh - OJWH H3 CaMbIX OINACHBIX M BBICOKOTOKCHYHBIX JJIEMEHTOB,
CIIOCOOHBIN HAKaIIMBaThCsAd B OpPraHM3Me JKHMBOTHBIX M 4YCJIOBEKa, B
pacTeHHUSIX.

W3yyenue comepkaHusi PTYTH B BOJIOCAX 4YEJIOBEKa IPOBEICHO BO
MHOTHX CTpaHaX MUpPa Pa3HbIMHU YICHBIMH.

ConepkaHue pPTYTH B BOJIOCAX YEJIOBEKA B PA3jIMYHBIX CTpaHax
IpeacTaBlIeHO B Tabmuiie 1.



AKTyanbHble TPOOJIEMBbI €CTECTBEHHBIX HAYK

Tabmura 1

H3yuennocmo codeporcanus pmymu 8 6010Cax 4eio8eKd no Mupy

Crpana ABTOpPBI Coaepixanue pTyTH
(Mr/Kr)

1) bapanosckas H.B., Puxsanos | 3,4+0,4

JLII., Urnarosa T.H. u np., 2015 [6]

2) Tlo maHHBIM  cIpaBOYHHUKA | 6
Poccus «Yenosex, MEINKO —OHOJIOT.

naHHbiey, 1977 [6]

3) Caer IO.E., PeBuu B.A. u np., | 1,81+0,15

1990 [6]
P 1) Munemnia CakamoTo u Jip, 2016 1,35

2) Hozomu Tarryra u nip., 2017 2,55

1) Muntoanp Xyas u ap., 2012 0,869 + 0,831

. 2) Huns L35 u gp, 2018 157-12,61

Kurait 3) Xiaojie LIU u zp., 2008 0,83

4) Jin-LingLiu u np., 2014 1,02 +£0,92

1) JTunna Kuo6Genou u ap, 2005 0,005-4,62
CIIIA 2) Jlaiian JI. Paiit u np., 2015 0,62

3) Jlugus Munrec-Amapkon u gp, | 0,72

2018

1) Sergi Diez u ap., 2011 2,64
Venars 2) Bucent FOca u ap, 2017 0,07-6,87

3) Ilenpo T'apcusa-doprea u ap., | 0,70-0,95

2018

1) Tuija Leino, Martin Lodenius, | 0,9 - 240
bpazunus 1995

2) Olaf Malm, etc, 2010 1,0-51,0

3) Kleber Faial, etc, 2015 2,07-24,93

B 1menoMm, MOXHO OTMETHTH, YTO KOJCOQHUS COJSPKAHUS 3TOTO
AJIEMEHTa JIOCTaTOYHO IIMPOKHE, YTO OOYCIOBJIECHO KaK TeOXMMHUYECKOU
crietu(pUKOM TEPPUTOPHH, TaK U TEXHOTCHEZOM.

MarepuaJjbl 1 METOABI UCCIET0BAHUS

Hamu wuzydyeHo conepxaHue pPTyTH B MpoOaxX BOJOC BbETHAMCKHUX
CTyJleHTOB, oOyuaromuxcsa B TITY 3a nepuoa 2018 — 2019 rr. IIpo6s1 Bosioc
oTOMpanuch 1o cranaaptTHoi metoauke (badbukosa u np., 1990) [7]. Bomocsl
OBLTM OTpEe3aHbl HOXKHHUIIAMHU W3 HEPIKABEIOMICH CTamu NPAKTUYECKU Y
kopHeir. Kaxkmas mnpoba pecnoHicHTa TOMeNiajgach B OTACIIBHBINA
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MOJIMATUIICHOBBIA MakeTbl. OOsA3aTeNbHBIM IMapaMeTpoM cTaja (UKcalus
moJia, BO3pacTa, MOJIHOTO MMEHH, aJipeca MPOXHUBAHUS CTYACHTA, a TaK Ke
TOYHOTO MecTa poxkaeHus. Beero Obuio coOpaHo 5 mpoO BOJIOC OT pa3HbBIX
pecniorienToB (Tabnwuma 2). [Ipu oTOope KoHeIl myvyKa BOJIOC, MPHUJIETatonuit
K TOJIOBE, (PUKCUpOBaCs Ha CKOTY. B nanpHeiimeM 310 OblIa TOYKa OTCYETa
JUTSL IeJIEHUS. BOJIOC HAa OTPE3KH o Bcel jumnHe. Kaxaplii oTpe3ok (okoio 4-5

cM), AHATU3UPOBAICS OTJICJBHO JUISt COCTaBJICHUS KapTUHBI
PETPOCIIEKTUBHOTO HAKOTIJICHUS 3JIEMEHTA.

Tabmuma 2

HHd)OpMal/ﬂ/lﬂ 0p€CI’lOH()€HmaX, npedocmaeuemux 60J710C

Ne mpo6 Ne 1 Ne 2 Ne 3 Ne 4 Ne §
Bospact 25 et 24 rona 21 ron 23 roxga 24 rona
Ilon JKCHCKUH | KeHCKuM | JKEHCKUM | )KEHCKUM | )KCHCKUU
IIpoxxuBanue Tomck ToMmck ToMmck ToMmck Tomck
Mecto XynrueH, | Hamauns, | Xanawm, Hamaune, | I'manaii,
POXKICHUS Bretnam | BeetHam | BeetHam | BoetHam | BreTHam
I{BeT BOJIOC YepHbIM | yepHbIM | YepHbI | YepHBIU YEPHBIN

AHanu3 copep:kaHus pTYTH B 00pa3iax Cyxoi Macchl BOJIOC YEIIOBEKa
BBHITIONHSUTA B JIAOOPATOPUU MHKPORJIEMEHTHOTO aHAIHM3a MEXIYHAPOIHOTO
Hay4YHO-00pa30BaTENBLHOTO IIeHTpa «YpaHoBas reosorus» TIIY Ha pTyTHOM
ananu3atope «PA-915M» ¢ mnpucraBkoit «IIMPO-915+» (pucynok 1)
METOZIOM aTOMHOM abcopOimu. st mocTpoeHuss U KOHTPOIS CTaOUIbHOCTH
IPalyUpOBOYHBIX  XapaKTEPUCTUK HW3MEPEHHs] PTYTH  HCIOIb30BaIU
CTaHIapTHBIC 00pa3ibl cocTaBa yucta 6epessl JIb-1 (I'CO 8923-2007).

Puc. 1. Ananuzamop pmymu «PA-915+» ¢ nuporumuuecxoii npucmasxoui « [ IUPO-
915+» [5]

Ommbka ananuza coctaBisier 15%. KommuectBo mpod Ha dyenoBeka
3aBHCENI0 OT JUTMHBI Bosoc. OO0Iee KOIMYECTBO MPOaHaIN3UPOBAHHBIX TPOO
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cocramio 29. Kaxmas mnpoba amammsupoBamachk aBakael. OOrmiee
KOJIMYECTBO 3JIEMEHTO-OIPEACICHUIN cOCTaBUIIO 58.

PesyabTarsl

[lonyueHHble B pe3yJibTaTe aHaldW3a JaHHbIE OBUIM IOJBEPTHYTHI
CTaTHUCTUYECKOM 0OpabOTKE C BBIIBICHHEM CPEAHMX 3HAYCHHH M IPYrHx
nokasaresiei, KOTopble MPUBEICHBI B TaOHUIIE 3.

Tabmmia 3
Cmamucmuueckue napamempuvl COOEPAHCAHUSL PMYMU 8 B0JIOCAX CIYOEHMO8
w2
5
=
= v =
= 22| = = =
= = = =
o| ¢t |5z £ 5828 3| 8 | £ 8| 8 .
S = SZ| S X35 | 92| 2 = = < =
=% = CRS = = = = 9 = = e = g &
= q.) ] =~ = R g ] ) = ) = = =
ol =% = g s = = 3 & 3 = >
2| O |Us| =2 |Ves | Hr| & < = = = O
1 10,38 |0,05 036 |0,15 |0,02 0,66 | 1,00 |0,46 |0,22 |0,68 |3,06
2 |19 |041 |1,86 |0,92 0,85 2,12 | 0,10 2,20 | 0,87 | 3,07 [9,81
3 |1,71 |011 (1,63 |0,26 |0,07 107 | 121 |0,72 |145 |2,16 | 10,23
4 10,33 (0,06 |0,36 |0,14 |0,02 0,21 |-0,66 |0,36 | 0,13 | 0,49 |1,67
5 1040 (004 (040 |0,09 |0,01 1,15 |-0,23 |0,21 | 0,29 | 0,50 | 2,00

MOXHO OTMETHTB, YTO CpeIHee COAepXaHHE PTYTH BapbUpYyeT B
muana3zone 0,33 — 1,96 mr/kr npu MuHHUMaibHOM cojaepxaHuu — 0,13 u
MakcuManibHOM — 3 Mr/kr. Ha pa3Opoc 3HaueHMiI MOTYT OKa3bIBaTh BIMSHUE
dakTopsl Kak BHEIIHEW Cpenbl, TaKk U (UBHOJOTUYECKHUE TMPOIIECCHI
opranusma. Tak, W3 JUTEPATypPHBIX HCTOYHUKOB M3BECTHO, 4YTO Ha
KOJIMYECTBO PTYTH, KOHIICHTPUPYIOLIEICS B OPraHu3Me YeJIOBEKa OKa3bIBAET
Biusinue ynorpeosnenue poiobl (FO.D. babukosa, 1990; Marta Marcinek-
Jacel, 2017) [7,8]. Hamm wucciaegoBaHuss 1O COIOCTABJICHUIO (haKTa
ynoTpeOJieHus] poiObl PECIOHJICHTAMH TMO3BOJIUIN MOATBEPIUTH ITOT (HAKT
(pucyHoOK 2).

W3 pe3ynbratoB aHanu3a U rpa@uk (PUCYHOK 2), MOXKHO CHENaTh
BHIBOJL B TOM, 4YTO 4YacTOTa YHOTpPEeOJEHWS B TUILy pPBHIOBI BIUSET Ha
coliep)kaHWe PTYTH B BOJIOCAaX uUeJoBeKa. B dacTHOCTH, dYeM BEHIIIE
notpebaeHne peIObl, TEM BBIIIE KOHIIEHTPAIHSI PTYTH B BOJIOCAaX M HA00OPOT.
Pri6a yacto HakarumBaeT pTyTh B opranusme. [lostomy npu ymotpebnenun
B MUY PHIOBI KOJIMYECTBO PTYTH OYyJIEeT MOTIIONIATHCSI OPTAaHU3MOM YeJIOBEKa
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" IIPOSBIIATLCA B BOJIOCAX. 9T0 AOKa3bIBACT, 4YTO PTYTh B BOJIOCAX ABJISICTCA
9KOJIOTUYCCKUM MHANKATOPOM.

YacroTa ynotpebaeHusa B nuuly pbibbl B mecal,
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001
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CpeaHee cogepkaHue (mr/Kr)

2 3 1 4 5

Puc. 2. I'paghux uacmomwl ynompebdnenus 6 nuugy pvlovl 8 mecay (no wikaie X —
sepxHssa yugpa — yacmoma ynompeo.ieHus poviobvl, HUNCHISL — HOMEP PeCnoHOeHma)

Hamm wn3ydyena nuHamMuka WU3MEHEHHS PTYTH CO BpPEMEHEM H
IIPOBE/ICHO COIOCTABJICHUE C MECTOM IpEeObIBaHMS PECHOHJEHTA C IIEJBI0
BBISIBJICHHSI ~ BJIMSHUAA  TEPPUTOPUATBHOM  cnemupukd  Ha  (akT
KOHLIEHTPUPOBAHMS PTYTH B BOJIOCAX (PUCYHOK 3).
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CopeprkaHue Hg B npobe N2 5
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Puc. 3. I'paguxu usmenenus codepaircanus pmymu 6 8010Cax peCHOHOEHMO8 8
3Q8UCUMOCTIU OM UX MECMA HAXOHCOEHUs

AHanmm3 rpaduKoOB TMO3BOJIAET CeIaTh BBIBOJ O TOM, YTO ASKOJOTO—
FCOXUMHUYECKUE YCIIOBUS TEPPUTOPUU TaK K€ OKa3bIBAIOT BIIUSHUE Ha
KOHIICHTpUpOBaHue 3eMeHTa. OJIHaKO, IIPU 3TOM OOJIBIIIOE 3HAYEHHUE UMEECT
WHJIUBHUAYyaJIbHas OCOOCHHOCTh OpraHu3ma. Tak, B OOJBIIMHCTBE CIIy4aeB
NpHU TIEPEMEIICHUN PECHOHJeHTa U3 T. ToMcka BO BbrerHam mpoucxomut
YBEJIIMYEHUE COAECPKAHUS PTYTH, OJTHAKO, 3TO HE ABJISETCS XapaKTEPHBIM JIJISI
pecnionaenta Nel.

BriBoabI
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KYJIbTYPbI IUTAHUS.
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MATEMATUKA JIPEBHEI'O BOCTOKA (KUTA)
JInab ucuns, yn FOusH
Hayunsiit pykoBoaurens: [Hununosa Ceetiiana CepreeBHa

ToMCKHMI NOJIMTEXHUUECKNN YHUBEPCUTET

N3o0perenne cuera B Kurtae OTHOCAT K JanekoMy UM TyMaHHOMY
MPOIIIOMY, a 3HAYWT, KaK U BO MHOTHX JAPYI'MX CTPaHAaX, HUKTO 3/I€Ch HE
3HA€T HABEPHSKA, KOIJa OH BO3HHUK, YTO CIOCOOCTBOBAJIO MOSIBICHUIO
BCEBO3MOJKHBIX JIET€H/1 U MU(]OB.

HpeBusis kuura mnoxa Hazanuem «llu ben» («Kuura mnpeaxosy)
paccka3blBa€T O TOM, Kak JereHAapHslid JKentelid MMmepaTrop, KOTOPOTro
CUMTAIOT IIEPBBIM MMIIEpaTOpoM B wucropuu Kwuras, npukasan cBoemy
noananHomy 113 Xe cnequts 3a Connniem, Yanr Baro nabmronars 3a JIyHo#,
JIn oy co3nate apudmeruky. Uctopus o JIu Illoy cTana mmpoko u3BecTHa,
U JIOAM CTaJld CYUTATh, YTO MMEHHO OH M300pen KoHuenuuto uucena. Ho
OYEBUHO, YTO NPUNKUCHIBAHNE OJJHOMY JIMIY CO3/aHUE KOHLECIUN YNCEIl HE
COOTBETCTBYET MCTOPUYECKUM (haKTaM - TAKOE CIIO)KHOE MOHATHE HE MOTJIO
ObITh pa3pabdOTaHO TOJBKO OJHHUM YEJIOBEKOM, MYCTh AK€ T'€HHUAJIbHBIM.
[IoHATHO, YTO 4YHMCHa BO3HUKAIM TMOCTENEHHO HA MPOTSHKEHUH JOJTOU
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