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C pocTOM TEXHOTEHHOTO BO3JAEHCTBHUS YBEJINYMUIIOCH COIEPYKAHNE OMACHBIX XUMHUYECKUX COCAMHEHHH B OKpY-
XKalolleil cpeae, B TOM YHCIIE B IOYBAX CEIbCKOXO3SHCTBEHHOTO HasHaueHMs. [0 CHX IOp HOPMBI IpeesbHO
JIOMTYCTUMBIX KOHLIGHTPAIMH THKENBIX METaJIOB YTBEPXKJEHBbI TOJBKO JJISi OYCHb Y3KOrO CIEeKTpa Haubosee
3HAYMMBIX 3arpsi3HATeNnel. VcciaemoBanne mouyBeHHOTO MOKpoBa mposeneHo B 20182020 rr. B moyBax B mpere-
JIax Meraroiuca, MPOMBIIUICHHOIO U TEKCTWJIBHOTO OOJAaCTHBIX LIEHTPOB M CEJIBCKOW TEPPUTOPHU C MOMOIIBIO
ATOMHO-a0COPOIMOHHON Macc-CIEKTpoMeTpuu. IIpoaHann3upoBaHO BaJIOBOE COAEPKAHUE BOJLOPACTBOPUMBIX IIOJI-
BIDKHBIX (DOPM METaJUIOB M MBIIIbsIKA. B [eoM MOYBBI Meramoinca XapaKTepH3yIOTCs MOBBIIICHHBIM YPOBHEM
COZIepXKAaHUS MEIH, CBUHIA, IPOMBIIIIIEHHOTO 00IAaCTHOTO LEHTPA — CBUHIA, 00JACTHOTO TEKCTWJILHOTO IIEHTpa —
JKeJie3a, CeNIbCKON TeppuUTOpuM — LWHKa U kene3a. [Ipesbimenue [1JIK mo KOHIEHTpalUu MbIIIbsSKa YCTAaHOBICHO
Ha BCEX HCCIIENYEeMBIX TEPPUTOPHSX, CBUHIIA — B KPYIIHOM IPOMBIIUIEHHOM LeHTpe. MBIIbsIK, KaJMUH U Melb
B MOYBAaX MMEJIM €CTECTBEHHOE IMPOUCXOXCHUE, a CBUHEL — B OCHOBHOM TEXHOTCHHOE. BBISBICHBI KOMIUICKCHI
B3aMMHON KyMyJsiiMU MeTauioB. CHHEpru3M M aHTAaroHM3M HAKOIUICHHsS OOIIEro COAEp)KaHHsS METAJUIOB M HMX
MIO/IBMOKHBIX (DOPM CYHIECTBEHHO OTJIMYaeTcs. BKITlodyeHHe Mequ W CBUHIA B OMOJNOTMYECKHE LEeNd B OOJNbIIEH
CTEIICHU OIPEAENSIETCS COCTAaBOM MAaTEPHHCKHMX IOpPOA, a IMHKA — AHTPOIOTEHHBIM 3arps3HeHHeM. [1ouBbI Bcex
HCCIIElyeMBIX TEPPUTOPUI TPUTOHBI JJIsl BHIPALIMBAHUS TEXHUYECKHX KYJIBTYp C 00sS3aTelIbHBIM KOHTPOJIEM CO-
JIep)KaHMsT TOKCHKAHTOB B PAaCTEHMSX M OIPaHUUCHUEM HCIIOIB30BAHUS 3€JIEHON MacChl Uil KOPMICHHUS CKOTA.

Knrwoueswvie cnosa: MUKPODJIeMeHmbl, MAACENBIE MEMATIbL, MBIUbBSIK, NOY6d.

C pocToM TEXHOIE€HHOTO BO3JEHCTBUS yBe-
JUYUIOCH COJAEP)KAHUE OIMACHBIX XMMUUYECKUX
COEIMHEHHUH, B TOM 4YHCIE U THKEIBIX METAIIOB
(TM). HecmoTpst Ha TO 4TO 3TOT BOIPOC IABHO
M3y4yaeTcsi 1 MeXaHU3Mbl OMOT€OXUMHUYECKOTO B3au-
MonerictBuss TM B LieTOM HOHSITHBI, JO CUX TOP
HET €JMHOr0 MHEHHUS O MPEJENIbHO JOMYyCTHMBIX
UX KOHIICHTPALUIX, COACPKAHUU B PA3HBIX THUIAX
MOYB U MIPH Pa3INYHOM XO3SHCTBEHHOM HCIOJIb30-
BaHuu [1]. LlentpansHasa yacth Pycckoil paBHUHBI
HMMEET BBICOKYIO aHTPOIIOTEHHYIO HarpysKy, 37€ch
CKOHIICHTPUPOBAHBI KPYIIHbIC MPEANPUITUS U TIPO-
JKUBAeT OOJIbIas 4acTh HACEJCHHS CTPaHBI, a BCE
3eMJIEZIENNE OCYILECTBISIETCA MPEUMYIIECTBEHHO C
MOMOIIIBI0 TIPUMEHEHHUsT yaoopenuit [1—4].

3arpsi3HeHHE MOYB TKEIBIMU METallaMH U
MBILIBSIKOM CTaJI0 OJHOW M3 CEPbE3HBIX MpobieM
COBpeMEHHOCTU. M3ydeHne comepikaHus MHKpPO)-
JIEMEHTOB, B TOM YHUCJE U TSKENBIX METAJIOB, B
MOYBE C JAABHHUX BPEMEH U JIO HACTOSAIIETO BpeMe-
HU TIpUBIEKaeT Kak 3apyOexHblx [14—18], Tak u
oTeuecTBeHHBIX YUéHbIX [ 1 —10]. JocTtarouno yacto
WCCIJIEZIOBAHUS JETIOHUPYIOIINX CPEA B OCHOBHOM
MIPOBOJISITCS. B YPOAHU3UPOBAHHBIX TEPPUTOPHSIX C
BBICOKOM TeXHOreHHOU Harpy3kou [1-3, 7, 10, 18].

OueBuzeH TOT (akT, 4To (GOHOBBIN YPOBEHB CO-
JIepKaHUsI MUKPOAJIEMEHTOB B TOYBEHHOM TIOKPOBE
OTpa)kaeT TEXHOTEHHYIO HAarpy3Ky Ha TEPPUTOPUIO U
nepenaéres B CUCTEME TI0YBA — PACTEHUE — UEJIOBEK
yepe3 MPOAYKLUHUIO PAaCTUTEIBHOTO M KUBOTHOIO
npoucxoxaenus [2, 4, 5, 10]. IlosTomMy akTyanabHbIM
CTAHOBHUTCS HW3yU€HHE CIIEKTpa MUKPOIIEMEHTOB,
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B TOM 4YHCJIE€ TOKCUYHBIX U TSKEIBIX METAJUIOB,
U MPOBEICHUE OLEHKU YPOBHS UX CONECPKAaHUSA B
CpaBHEHHUU C (DOHOBBIMH KOHIICHTPAIMSIMH, OCO-
OCHHOCTEH WX TEepexo/la B BOJHYK) PACTBOPHUMYIO
¢azy. [1o maHHBIM JOKIIAJIOB O COCTOSTHUM M OXPaHe
OKpykatromieit cpenst LlenTpansHoro denepanibHOro
OKpYyra, Cpelu TsHKEIBIX METAJUIOB IIUHK, JKEJIe30 U
MeJb SIBIISIOTCSI TPUOPUTETHBIMU 3arPS3HIIOIIIMUI
BEILIECTBAMHU, & COJACP)KAaHUE KaIMHUs, MBIIIbSIKA U
CBUHIIA B 0053aTEILHOM TOPSAKE KOHTPOIUPYETCS
B 000N TPOMYKIMH CEIThCKOXO3SHCTBEHHOW OT-
paciu Kak OJHUX U3 CAMbIX TOKCUYHBIX SJIEMEHTOB,
OKa3bIBAIOIIUX BIIMSHUE HA KUBBIE OOBEKTHI JIAXKe
B HE3HAUYUTEIbHBIX KOJIUYECTBAX.

Banosoe cogepxxanue TM sBnsieTcs OIHUM U3
OCHOBHBIX ITOKa3aTeNell XUMUYECKOIr0 COCTaBa, Mpu-
MEHSIEMBIX IPU U3YUYEHUU XUMUYECKOT0 3arpsI3HEHUS
nouB. Ero ucnonp3yroT npu onpeaesieHn CTEIEeHU
3arpsI3HEHMsI [TOYB KaK ISl CpaBHEHUS ¢ (DOHOBBIMHU
ypoBusimu unu [IJIK, Tak u nj1s onpeaenenus nonu
Kakux-nmubo gpopm coenunenuii TM. Ycunenue tex-
HOTEHHOTO BO3JIECHUCTBUS Ha OKPYKAIOLIYIO Cpeny
TpeOyeT JeTalbHBIX UCCICAOBAHUI TOBEJICHHS 3a-
TPSI3HSIONIMX BEIIECTB B KOMIIOHEHTax OWOC(hepsl.
Bonbiiyio BaXXKHOCTb OPEACTABISICT U3yYEHUE IO-
BEJICHUS B MOuYBax coenuHeHud TM TEeXHOTeHHOro
MIPOUCXOKICHHUS.

B pabotax psijia aBTOpPOB [TOKa3aHO, YTO U3yUCHHE
TOJIBKO BajioBOro coxaep:kanust TM U Mbllibika B
MOYBaXx SIBISIETCS HeAocTaTouHbM |3, 7]. [TlomoOHbIe
HCCIEeI0BaHUsI MOTYT OTPaKaTh JIUIIb HApPaBICHUE
HEKOTOPBIX MPOLIeCCOB, Hampumep murpanuu TM.
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DTO BO3MOXKHO TOTJa, KOIJja U3MEHEHHs BaJIOBOIO
COAEP)KaHHsI DIEMEHTOB B HCCIEIyeMOM OOBEKTe
MOYKHO TOCTOBEPHO BBIIBHTB, 4TO B ciiydae TM u
MBIIIBbSKA 33a4acTyi0 mpobiaemMaTndHo. [lenarb BbI-
BOJBI O BO3MOXKHBIX MEXaHH3Max TpaHc(opMmanun
TexHOreHHbIX opM TM B mouBe 1 00 UxX JanbHeHIen
cynp0e B JaHHOM Cllydae 3aTpygHuTensHo. Hanmnune
pasHbIX GopM HaxoxaeHuss TM M MbIIIbsIKa, OTIHU-
YaOILIMXCS KaK 10 MOJBMKHOCTH M OMOJIOTHYECKON
JIOCTYITHOCTH, TaK 1 II0 MEXaHU3MaM HX 3aKPEIUICHUS
B IIOYBE, OMNpPENENSET CTENEHb MX JKOJOTMUECKOH
OMacHOCTH M TpeOyeT NeTaJbHOTO H3yUYCHHMS.

Henp naHHOrO MCCIEIOBAHUSI — ONpPENEICHHE
COJEpXKaHUsI HEKOTOPBIX MHKPOAJIEMEHTOB, B TOM
Yyclie TOKCUYHBIX, B TOYBAX CEJIbCKOXO3SHCTBEH-
HOIO Ha3zHaueHus Ha Tepputopuu lLleHTpanbHOrO
(enepanbHOrO OKpyra.

MatrepuaJj u MeTOABI HccaenoBaHus. Mccneno-
BaHue nposegeHo B 2018—2020 rr. ¢ npuMeHeHneM
KOMIUIEKCHOTO MOJIX0J1a — COYETaHUsI COBPEMEHHBIX
9KOJIOTHYECKUX, OMOXUMHUUECKUX U CTATUCTHYECKUX
METOJIOB.

O100p 00BEAMHEHHBIX MPOO OCYLIECTBISUICS B
coorBerctBuu ¢ ['OCTom 17.4.3.01-2017, TOCTom
17.4.4.02—-2017,'OCTom 58595-2019. Xumnueckuii
aHanu3 BbinonHsum no M-MBU-80—-2008. M3mepenue
MaccoBOH JI0JIM 3JIEMEHTOB B Mpo0ax MOYB, TPYHTOB
U JIOHHBIX OTJIOKEHHMH BBIMOMHEHO MeTtomamMu ADC
1 AAC. OLeHKY ypOBHSI XUMHUUECKOTO 3arpsi3HEHUS
JIEMOHMPYIOIIUX CPel MPOBOAWIN B COOTBETCTBUU
¢ «MeToauueckuMH pPEKOMEHAALUSAMH T10 OLEHKE
3arpsi3HEHUsT aTMOC(epHOro BO3/AyXa HACEIEHHBIX
ITyHKTOB METAJJIaMH 0 UX COZIEPKAHUIO B CHEXKHOM
nokpose 1 nmouse» Ne 3174-90 u I'H 2.1.7.2511-09
0 COZICPKAHUIO BAJOBBIX, BOIOPACTBOPUMBIX (HOpM
M3 u TTM c nomompio pacuéra ko3(hGULUEHTOB
KOHIEHTPALUU XHUMHUYECKHX BEILIECTBA COOTHOCH-
TEJIBHO K PErHOHAJIbHOMY (POHOBOMY IMOKA3aTelio U
cyMMapHOMY Mokazareto 3arpsizHenus. Ouenky [1/1K
TM B nouBe NPON3BOANIN HA OCHOBAHUH CIEAYIOIINX
JTIOKyMeHTOB: [ IpeniennbHO-101TycTUMBbIE KOHLIEHTPaLuH
xuMudeckux Bemects B mouse ([11K), Ne 3210—85.
M.: M3 CCCP, 1985 r.; CanurapHbie HOPMBI 10Ty CTH-
MBIX KOHIEHTPALUI XUMHUYECKHUX BEILECTB B IOYBE,
Canllun Ne 42—-128-4433—-87, M3 CCCP, 1988 r;
I'H 2.1.7.2041-06 OpueHTHpOBOYHO-AOIYCTHMBIE
koHneHTpanuu (O/1K) THKETBIX METAIIIOB U MBIIIThSI-
ka B nousax (momonnenue Ne 1 x mepeunto [IJAK u
OJIK Ne 6229-91); I'uruennueckue Hopmarussl ['H
2.1.7.020—94. M.: ToccananuHanzop Poccun, 1995
Ha nccnenyemoii TeppuTopiy 0CyILECTBIISIICS aHAJIN3
METAJJIOB M MBIIIbSKA Ha aTOMHO-a0COPOLIMOHHOM
cnekrpomerpe «KBAHT-2AT».

[Tony4enHsle naHHble 0OpalaTbIBaIMCh CTATH-
CTHUYECKH Ha EPCOHATILHOM KOMITBIOTEPE C UCTIONb-
3oBanueM nakera STATISTICA, sepcust 10.0. [dna
MIPOBEPKU TOCTOBEPHOCTH OTIMUYUI MEXAY IBYMs
BBIOOPKaMHU MCIIONB30BAINCH KpuTeprn CThIOACHTA
n Puiiepa, a MEKAy HECKOJIBKUMHU HE3aBHCHMBIMH
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BBIOOPKAaMHU 110 OTHOMY IPU3HAKY — OAHO(AaKTOPHBIN
JUCIEPCUOHHBIM aHalu3 M HelmapaMeTPUUYECKUM
JUCTIEPCUOHHBINA aHAIN3 C IPUMEHEHUEM KPUTEPHSI
Kpackena — Yonnuca. s BeIACHEHUS B3aUMO3aBH-
CHUMOCTH MEXIy ABYMs U Oosee BBHIOOpKaMHM IpH-
MEHSUTUCh PErpecCUOHHBIN aHaIu3 1 Kod(duuuent
paHrosoii koppemnsauuu Cnupmana. /[ns Bcex BUIOB
CTaTUCTUYECKOTO aHanu3a OblI MPUHAT YpPOBEHBb
3nauumoctu 0,05.

HccnenoBanue mpoBOAWIM Ha TEPPUTOPUSIX C
pa3HOl TeXHOreHHOW Harpyskoil. B fIpocmasckoii
o0yacTi M3yvascsi LEHTPalbHBI MHKpPOpaioH T.
VYrmmaa (Ne 3), 3aBopKCKHid paiioH T. SIpocnasist
(Ne 5), B . MockBe H3ydajuch IBE TOYKH: YII.
3oonoruueckas (Ne 1) m bonbmas I'pysunckas
(Ne 2), yn. PabdaxoBckas PpyH3eHCKOTo paiioHa
r. iBanoBo (Ne 4). ®oH 0TOOpaH B OTHOCHTEIEHO
yrcTol Tepputopun (aep. OTpamHoe YIINYCKOrO
paiiona SIpocnaBckoll oOmacTH — Ha PacCTOSHUM
1,5 kM ot Onmxkaieit noporu). Ha Bcex Teppu-
TOPHSIX MPOBOIMJIICS OTOOP OT ABYX J10 TPEX Mpoo.
Kaxnasa anammsupoBanach B 3—4 MOBTOPHOCTSX
M0 TpU HM3MEpPEHMsI Ha KaxIbpli 31eMeHT. Bcero
Obuto oToOpaHo 54 mpoOwl, 186 moBTOpHOCTEH
JUTSL UCCIIEZIOBAHUSI KOJIMYECTBEHHOTO COJAECPKAHMS
TaKMX MHKPODJIEMEHTOB, KaK LIUHK, ME€Jb, CBUHEI
u Kaamwuid, xene3o u MbIbik (II1), BeimomHeHO
2592 KOJIMYECTBEHHBIX aTOMHO-a0COPOIIMOHHBIX
n3MepeHuid. s kannOpoBKH OBIIIM MCIIOIb30BAHBI
CTaHJapTHBIE PacTBOPbl METAJJIOB MJs Kele3a,
MeJIH, KaJIMUsl, CBHHIIA, MbIIbsika. Omuoka (curma)
METO/Ia B IIeJIOM He IpeBblmana 5 %.

PesyabTarsl uccaegoBanusi. Teppuropus
MOCKBBI OTHOCHUTCSI K BJIQKHOW 30HE yMEPEHHO-
XOJIOHOTO IMOsiIca € JEepPHOBO-NOA30JIUCTBIMHU
CE30HHO-IIPOMEP3AIOIUMH TIOYBAMHU IOJ] XBOWHO-
HIMPOKOJIMCTBEHHBIMH JIECAMU, NPEICTaBICHHBIMU
ypbaHo3émamu. Ha OTKpBITHIX MOBEPXHOCTAX
ropoja 3aJieraloT IMOYBONOJOOHBIE 00pa30BaHMS,
(dbopMupyroIHUecs] U3 HACBHINHBIX, MEPEMEIIaHHbIX,
HaMbIBHBIX, TEXHOTCHHBIX U MPHUPOAHBIX I'PYHTaXx.
B Mockse mnpeoOnagaoT MOYBBI C HEHUTpaNbHON
U claboILeNIOYHON peakueld Cpeabl M BBICOKUM
YPOBHEM COJEpKaHUS OPraHUYECKOrO BELIECTBa
[11]. B MiBaHOBCKOIT 00MacTH ITPpeolIiaiatoT ISPHOBO-
MOJ30JIUCTBIE TOYBBI, JUIA KOTOPBIX XapaKTepHas
M30BITOYHAsT KHUCIOTHOCTb, HHM3KHH YpPOBEHb Op-
ranuyeckoro BemectBa [12]. TlouBeHHBINM HOKpPOB
SpocnaBckoil 00MacTH TPENCTaBIeH B OCHOBHOM
JIEPHOBO-TIOA30JUCTBIMU TIOYBAMU U MX PA3HOBU[-
HocTsIMH. OHU OTHOCSITCS K KHCIIBIM WK cIIa0OKHC-
M (¢ pH 1o 5,5), XxapakTepusyroTcss HEBBICOKMM
IJIOJOPOMEM U TOBBILICHHBIM yBIaKHEeHUEM [13].

B pesynbrare npoBe1EHHOTO UCCIIEA0BaHUS yCTa-
HOBJICHO, YTO 10 BEJIMYUHE CPEAHEr0 COAEpKAHUA
MOABMKHBIX (POPM B ITOYBE UCCIETYEMBIE DIIEMEHTBI
Ha BCEX PAcCMOTPEHHBIX TEPPUTOPHUSLX O0OpasyroT
cnenyromuil yoeBaromumid psna: Fe > Zn > Pb >
Cu > As > Cd.
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Yrepxkaéunsie 3nauenus [1JIK BamoBoro conep-
JKaHHS JJIEMEHTOB B [IOYBE ECTh TOJIBKO B OTHOILIEHUHT
MBIlIbsIKa U cBUHLA. [Ipu nccnenoBanny 3arps3HeHus
nouBsl MO u TTM ycranosneno npesbimenne [JIK
T10 BJIOBBIM KOHIIEHTPALMSAM MBIIIbSIKA B METAIoICce
B JIBYX Toukax orOopa: Ne 2 nHa paccrosaun 0—10
M ot goporu — B 1,3 pa3za, Ne 1-10-50 m — B 1,02
pasa; B KpyIHOM 00JIaCTHOM ITPOMBILIJIEHHOM LIEHTPE
(Touka or6opa Ne 5) B nByx Toukax — B 1,04 u 1,01
pasa; B 00IaCTHOM TEKCTHJIBHOM TOpOJe — B OJHOU
To4uke — B 1,2 paza ¥ B JIByX TOUKaX CEIbCKOH Tep-
putopuu— B 1,2 u 1,3 paza (tadsn. 1). Konuenrpanun
ceuHIa npessimany [TJIK Toneko B mpumopoxHOH
30HE KPYMHOIO MPOMBIIIJIEHHOTO TOpoja B OIHOU
Touke orbopa B 1,1 pasa. B ocranbHbIX nmpobax uc-
cienyeMble 31eMeHThl He npesbimany [1/K.

B nmouBax mpessiienuss OJK mo conepskanuto
LIMHKA BO BCEX PETHOHAX HE BBISBIEHO, OTMEYAETCA
Tonbpko mpesbiienue I1JIK moasmwxkHBIX (QopMm B
CEeJIbCKOXO3IHCTBEHHOW TEPPUTOPUN U HEKOTOPBIX
TOYKaX 0TOOpa METAIoJINCa, YTO CBSI3aHO C TOCTYILIE-
HHUEM 3JIEMEHTa M3 [IMHKOBBIX YAOOpPEHUH, 0CAIKOB
CTOYHBIX BOJ M BO3IYLIHON MBIIM MPOMBIIUIEHHOTO
npoucxokaeHusa [3]. Bo Bcex ucciaemyembix mpo-
0ax MOYBBI HE OBUIO BBISIBIICHO MPEBBILLICHUS MEH,
KaJMUs U JKeJesa.

Jns onpeneneHuss BO3MOXKHOCTH TMOCTYIIJIEHHS
M3y4YaeMBbIX JIEMEHTOB B PACTUTENBHYIO IPOIYKLIHIO

OBLIIO MPOBEJCHO OMpeesIeHUEe BOIOPACTBOPHMBIX
(hopM uccIeTyeMbIX AIEMEHTOB, KOTOPBIE IIOCTYIAI0T
U3 MOYBbI B pacTeHus. [IpeBbllieHUs] yCTaHOBICH-
Heix [1JIK momBmxHBIX GopM BO Bcex mpodax He
BEISBIICHO (Tabi. 2).

Cogpepxanue nMHKa B mnouBax lleHTpampHOrO
(denepasibHOTO OKpyra KojeOsercs: HauOONbIIHUNA
YPOBEHb €r0 HAKOTUIEHUS] OTMEYEH B I. Yriu4ue (e
OTMEYEHBl HAaWOOIBIINE IPEBBIIICHUS (OHOBOTO
ypoBHsI conepkaHusi (tabm. 3), HaUMEHBINUH —
B SpocnaBne. Taxxe yCTaHOBJIEHO, DJIEMEHT B
CEIbCKOM TEPPUTOPUU JIETKO MEPEXOAUT B BOIHOE
PacTBOPUMOE COCTOSIHUE, YTO TOBOPUT O BEPOST-
HOCTHO aHTPOIOT€HHOM €ro mpoucxoxkaeHuu. Ha
3TO YKasbIBaeT U JOCTOBEPHOE CHIDKEHHE OOIIero
collep>kaHusl TSDKENOro MeTajula IpU yAAJIeHUU OT
noporu. IlouBeHHblli mokpoB I. BaHOBO Takke
COJICPXKHUT JIETKOPACTBOPUMBIE (OpPMBI IMHKA. B
KpYITHOM METaoJUCE BbISBICHBI BBICOKHE KOHLICH-
TpaIK CBSI3aHHOTO METaIa, TIOXO MEPEBOAAIIUECS
B BOJHBIM pPAacTBOp, UYTO CBUIETEIBLCTBYET O €ro
€CTECTBEHHOM MpoucxoxaeHuu [1].

Banosoe conepxanue meau B nouBax LlenTpans-
HOTO (pe/IepaaIbHOr0 OKPyTa H3MEHSETCS B IIIUPOKOM
JMara3oHe: HanOOoIbIINe KOHIIGHTPAIIUA OTMEYCHBI
B MErarmoJjiuce, HauMeHblue — B I. Slpocnasiue. Die-
MEHT B JCTIOHUPYIOIIECH Cpelie HAKATIUBAETCs B BUE
MIPOYHO CBSI3aHHBIX COCAUHEHUH M KOMILJICKCOB U

1. BanoBoe conepxaHue UCCICAYEMbIX METaUIOB B mpodax mousbl, 2018—-2019 rr., MI/kr

Touxa Paccros- Koumnenrparus (M + 3)
otGopa | MHC OT Zn Cu Fe cd Pb As
JIOpOTH, M
0-10 14,94 +0,01* | 10,77 0,02 209,63 +5,92 0,10 +0,01 35,85+ 0,88 2,88 +0,01
Ne 1 10-50 | 27,32+£0,22*% | 17,42+0,25 3377,68 = 27,26 0,08 + 0,00 11,89 + 0,07 2,04 +0,01
50-100 | 25,89 +0,07* | 15,97+0,01 2197,13 £ 19,45 0,08 + 0,00 10,10 £ 0,01 1,73 £ 0,01
0-10 19,79 £0,13* | 15,54 +0,39 1553,25+£2,09 0,04 + 0,00 11,70 £ 0,11 2,65+0,02
No 2 10-50 | 35,75+0,02* | 17,39+0,11 1640,90 + 13,25 0,04 + 0,00 8,18 £ 0,03 1,84 £0,03
50-100 | 36,83 +0,21* 8,99 +0,01 396,25+ 13,28 0,04 + 0,00 11,70 + 0,11 1,81 £0,01
0-10 17,36 + 3,36 13,15+1,53 881,44 + 27,08 0,10 +0,01 30,91 +£2,98 2,77+0,10
Cpen- | 10-50 31,54 +£2,72 17,40 = 0,36 250,93 + 45,25 0,06 = 0,00 10,03 + 0,80 1,94 £0,10
Hee 50-100 | 31,36+0,96 12,48 = 3,08 1296,69 =+ 48,66 0,06 = 0,00 10,90 + 1,99 1,77 £0,02
paiion 20,11 = 0,01 10,02 £ 0,03 187,25+ 1,56 0,09 + 0,00 20,92 £0,14 1,02 +£0,01
0-10 43,86 + 0,06 10,69 + 0,23 3997,71 £ 39,23 0,05 £ 0,00 23,51 +0,99 1,91 +0,03
Ne3 10-50 31,95+ 1,79 9,23 +£0,07 4347,54 + 43,36 0,08 = 0,00 16,89 £ 0,01 0,86 = 0,01
50-100 25,68 £1,85 8,22 0,13 5456,72 + 26,74 0,12+0,01 14,87 £0,12 2,35+0,01
paiion 14,32 +0,15 3,73+0,15 3975,97 + 36,69 0,06 + 0,01 0 2,69+ 0,01
0-10 19,88 0,15 4,72 +0,02 2547,50 + 18,94 0,02 + 0,00 1,08 + 0,03 1,52 +0,03
Ne 4 10-50 19,00 £ 0,01 8,09 +£0,12 10148,26 = 160,99 0,12+0,01 9,44 + 0,08 2,36 +0,01
50-100 16,85+ 0,27 3,90+ 0,01 4049,15 + 140,18 0,07+ 0,01 1,28 £0,07 1,97 £0,02
paiion 6,47+ 0,19 3,89+0,11 4172,81 + 183,91 0,02 + 0,00 0 1,89 £ 0,01
0-10 13,49 + 0,24 3,34+0,01 208,73 + 6,82 0,03 = 0,00 3,53 +0,06 2,16 £0,01
Ne s 10-50 3,39+0,05 1,06 + 0,01 62,54 +£0,14 0 0,99 + 0,01 2,08 =0,01
50—-100 0,64 +0,01 0,61 +0,01 51,67+ 1,11 0,09 +0,01 0,01+ 0,00 0,86 = 0,01
paiion 6,47+ 0,19 3,89+0,11 4172,81 + 183,91 0,02 + 0,00 0 1,89 £ 0,01
TIJIK 23% 33% - - 32%* 2%*
OJIK 55 33 - 0,5 32 2

Mpumeuanne: * [1IK mogsmxasle hopmsr; ** T1JIK BamoBoe coxepxanwue.
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IJIOXO MEPEXOJUT B pACTBOP, O UEM CBUIETENILCTBYET
HU3KUH YPOBEHb CONIEPKaHMS MOABMKHBIX (GOpM
JJIEMEHTA Ha BCEX MCCIETyEeMbIX TEPPUTOPUSX. BbI-
SIBJIEHO JOCTOBEPHOE YBEJIINUEHUE COAECPIKAHMSI MEIH
B IIOYBE METATOJIMCa B CPABHEHUH C OOJIACTHBIMU
roponamu B 2,7—3,7 pa3a (MBanoBo u flpocnasnb
COOTBETCTBEHHO) U CEJIbCKOW TeppuTopueit — B 1,9
pasa. B cenbckoil TeppuTOpHN KOHIIEHTpaLys MeTal-
Jla TaK)Ke€ CBA3aHA C TEXHOTEHHBIM 3arpsi3HEHUEM,
TaK KaK HaOJIfo1aeTcsl JOCTOBEPHAs 3aKOHOMEPHOCTh
B CHI)KEHUHU €€ KOHLEHTpAaIlUM MpHU YAAJIEHUH OT
JIOpOTH.

KonuenTpanus kaaMusi B IO4YBE HE3HAYUTEIHHO
OTIIMYAETCsl OT TEPPUTOpPUM HccaenoBaHusa. Hawu-
OosbIIMK ypOBEHb €ro HAKOIUIEHWS OTMEYECH B
MockBe u Ymuue, HauMeHbIIUNA — B Spocnasiie.
Mertani conepKUTCsl B BUIE€ TPOYHBIX COETUHEHUH
U TUIOXO NEPEXOIUT B PACTBOPUMYIO a3y, Ha UTO
YKa3bIBAaeT COAEP)KAaHHE MOABMKHBIX (POpPM HHXKE
¢onoBoro ypoBus (tadm. 3).

JKenezo akkyMynupyeTcs B HCCIIEAYEMBIX TOUBaX
B Pa3HOM cTemeHW: HauOOJbIINE KOHLEHTPALUU
OTMEYeHBI B VIBaHOBO, HECKOJIBKO HMKE — B YIVIH-
4ye, HauMeHbIMe — B SlpocnaBine u Mockse, Tre
YCTaHOBJIEHO OoJbIIOe ero kojebanue. Meramomuc
XapaKkTepu3yercs: OOJIBIION MOIBMKHOCTBIO HOHOB
JKele3a M, CIEAOBATENIbHO, BBICOKOM CTENEHBIO
ero mepexozna B MOABIKHYIO (opmy. BrisBiena

JIOCTOBEpHAsl TCHCHIIUS B CHIDKCHHU KOHIICHTpA-
UMW OOIIEro COJEpKaHUS MHKPOIJIEMEHTa MpH
yIaJIeHUU OT AO0poru. Bc€ 3TO roBOpUT O TEXHO-
TEHHOM MPOUCXOXKJICHUM TOKCHUKaHTa. |loYBeHHBIIH
MOKPOB CEJIbCKOW TEPPUTOpHUU O0JIaaeT BBICOKOM
copOupymoIIel CIIOCOOHOCThIO TIO OTHOIIECHUIO K
JTAHHOMY TIOJUTIOTAHTY, YTO MOXET OBITh CBSI3aHO
C XapaKTepUCTHKAMH TOPHOOOpAa3yIoNIel MOpPOIbI
MECTHOCTHU U CBUAETEIHCTBOBATH O €0 MPUPOIHOM
MIPOUCXOXKICHUHN. YCTaHOBJIECH JIOCTOBEPHO Oolee
BBICOKHI YPOBEHb KOHIIGHTPAIIUW METajlla B Cele
U TEKCTWJIBHOM O0OJacTHOM IICHTPE B CpPaBHEHHHU
C MPOMBINUICHHBIM OOJIACTHBIM TOPOAOM B 6,8 u
7,9 paza u meranoaucoMm — B 3,3 u 3,8 pasza coot-
BETCTBCHHO.

HaubonbIve KOHIIEHTPAllMU CBUHIIA BBISIBIICHBI B
MOYBaX KPYMHOT'O METaloJIica, HAMMEHbBIINE — B T.
WBaHOBO, T/Ie OH COJEPKUTCS B BHJIE PACTBOPUMBIX
COCTMHEHHI U JIETKO IMEPEXOIUT B MOJIBUKHYIO POp-
MY, 4TO YKa3bIBa€T Ha TEXHOTCHHOE IIPOUCXOKIICHHE
aneMeHTa. Ha TeppuUTOpUM CENbCKOTO IOCEICHUs
OTMEUEHBI TOBBINICHHBIE COJEPKAHUS BaJlOBBIX
KOHIICHTpPAIIMH TOKCHKAHTa B BHUJIC TIPOYHBIX BOJIO-
HEPACTBOPUMBIX COCIUHEHHI, TOATBEPKIAIOIIUX
€ro eCTECTBEHHOE MPOUCXOKIEHHE. YCTaHOBICHO
JIOCTOBEPHOE YBEIMYCHUE KOHIIEHTPAIMil CBUHIIA B
METaIoJIHCe IO CPABHEHUIO C CEITHCKOM TEPPUTOPUCH
B 1,6 pa3a, TEKCTUJIBHOTO O0JACTHOTO TOpoJa — B

2. Conep:kaHUE HCCIIENYyEeMBIX MOIBIDKHBIX (hopM dmeMeHToB, 20182019 rr., Mr/xr

Touka | Paccros- Konuenrparus (M + 3)
0;6210_ 1 :;I Oerg’TM Zn Cu Fe Cd Pb As
0-10 {0,3019+0,0001 |0,1058+0,0001 | 18,1405+0,0313 |0,0047+0,0001 | 0,877+0,0102 | 0,0351+0,0002
Ne 1 10-50 | 0,1483+0,0002 | 0,059+0,0001 | 10,8755+0,2927 | 0,0069+0,0001 | 0,383+0,0004 | 0,0423+0,0011
50—100 |0,2146+0,0001 |0,1366+0,0001 | 9,7766+0,0223 |0,0053+0,0001 | 0,3010=+0,0003 | 0,0376+0,0001
0-10 {0,1597+0,0006 | 0,0943+0,0003 | 9,6653+0,0229 |0,0106+0,0001 | 0,1931+0,0002 | 0,0338+0,0001
Ne 2 10-50 | 0,147+0,0001 |0,0969+0,0001 | 8,9096+0,0001 |0,0095+0,0001 |0,1777+0,0002 | 0,0299+0,0001
50—100 |0,0850+0,0001 |0,0676+0,0001 | 6,9294+0,0019 |0,0026+0,0001 | 0,236+0,0013 | 0,0206+0,0001
0-10 0,2308+0,0311 | 0,1001+0,0007 | 13,9029 +1,7994 |0,0077+0,0005 | 0,5350+0,0712 | 0,0345+0,0001
Cpen- | 10-50 ]0,1476+0,0003 | 0,0780+0,0022 | 9,8759+0,9489 |0,0082+0,0001 | 0,2803+0,0637 | 0,0351+0,0002
Hee 50—100 |0,1498+0,0253 |0,1021+0,0072 | 8,3530+0,1844 |0,0040+0,0001 | 0,2685=+0,0080 | 0,0291 £ 0,0005
paiion | 0,1939+0,0001 | 0,1553+0,0001 | 3,9213+0,0008 |0,0097+0,0001|0,3153+0,0017 | 0,0491+0,0001
0-10 [0,0774+0,0004 | 0,0813+0,0001 | 5,9463+0,0542 |0,0005+0,0001|0,2977+0,0009 | 0,0208+0,0001
Ne3 10-50 |3,1384+0,0001 | 0,7469+0,0022 | 5,0781+0,0078 | 0,0005+0,0001 | 0,2751+0,0001 | 0,0333+0,0001
50-100 |4,0795+0,0179 [ 0,6999+0,0007 | 3,9511+0,0179 |0,0156+0,0001 | 0,2572+0,0001 | 0,0623 +0,0001
paiion | 6,7877+0,0011 | 0,0318+0,0001 | 6,6593+0,0011 |0,0156+0,0001 | 0,1923+0,0001 | 0,0737+0,0001
0-10 0,5711+0,0084 | 0,0087+0,0003 | 2,4427+0,0084 |0,0055+0,0003|0,1361+0,0001 | 0,0060+0,0001
Ned 10-50 |0,1601+0,0003 | 0,0235+0,0001 | 4,9531+0,0192 |0,0156+0,0001 | 0,1733+0,0007 | 0,0171+0,0001
50-100 |0,1108+0,0003 [0,0517+0,0001 | 6,9985+0,0055 |0,0072+0,0001 | 0,2235+0,0002 | 0,0286+0,0001
paiion 0,565+0,0015 |0,0919+0,0002 | 15,8392+0,0651 |0,0051+0,0002 | 1,9527+0,0066 | 0,0016+0,0001
0-10 {0,1793+0,0005 | 0,0811+0,0002 | 10,7985+0,0023 |0,0394+0,0003 | 7,5885+0,0112 | 0,1140+0,0003
Ne s 10-50 |0,1443+0,0014 | 0,0586+0,0011 | 13,0286+0,0006 | 0,1593+0,0003 | 0,7702+0,0057 | 0,0300+0,0039
50-100 |0,0794+0,0008 |0,0497+0,0009 | 14,9849+0,0132 | 0,1195+0,0001 | 0,3251+0,0073 | 0,0180+0,0013
paiton | 0,0785+0,0018 | 0,0512+0,0009 | 12,5591+0,0122 | 0,1281+0,0011 | 0,9641+0,0054 | 0,0375 40,0002
®on 0,0467+0,0003 |0,0169+0,0002 | 3,9125+0,0001 |0,0083+0,0003 | 0,1847+0,0002 | 0,0015+0,0001
gﬁig‘mm‘“{” 23,00 3,00 - - 6,00 -
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AFPOHOMMA

6,4 pasa, KpymHOro OOJacTHOIO MPOMBILUICHHO-
ro ueHTpa — B 7,3 pasa. Bo Bcex ucciemyembix
nasqmadTax yCTaHOBICHO JOCTOBEPHOE CHU)KEHHE
KOHLIEHTPALIUHU 3JIEMEHTA IPU YAAJIEHUH OT JJOPOTH,
YTO MOJATBEPKAAET BBIBOA O €r0 aHTPOIOI€HHOM
MIPOUCXOXKICHUH.

HanmensIiee koie6anue KOHIEHTPALUH B TOYBaX
M3y4aeMBbIX TEPPUTOPHUI YCTAHOBIEHO Y MBIIIbSIKA.
Bo Bcex mpo0ax oH BBISIBIISUICS HA BEPXHEH IpaHHLIEe
[TJK min HE3HAUUTENBHO MPEBBILIAI €r0. DIEMEHT
XOPOILIO COPOUPYETCs TOUYBAMH MCCIIEYEMbIX TEPPH-
TOPHUI 1 OTHOCUTENIBHO IJIOXO0 MEPENa&Tcs B BOAHYIO
BBITSDKKY, YTO MPEMATCTBYET €ro MHUIPAllMOHHOM
nepenaye Mo OMOJOTHYECKUM LIETISIM.

JI71s OLIeHKM TEXHOTEHHOT'O BO3JIEHCTBHS IPOU3-
BeZIEH pacy€T CyMMapHOTO IMOKa3aTeNs 3arps3HEHUs.
B cpenneM mouBsl Bcex TEpPUTOPUI HA OCHOBaHHUH
pacuéra CyMMapHOTO IOKa3aTessl 3arps3HeHus uc-
CJIEeyeMbIMH DJIEMEHTAMH OTHOCATCS K BBICOKO
ormacHeIM: MockBa — 33,58; HMBanoBo — 61,01;
Spocnasnb — 64,17. OHU MOTYT OBITH HCIIOIB30BAHBI
MOZ BHIpAIIMBaHNE TEXHUYECKUX KYJBTYp ¢ 00s3a-
TEJIbHBIM KOHTPOJIEM 3a CO/IEP>)KaHNEM TOKCHKAHTOB
B PaCTEHMSX M OIPAaHMYEHUEM HCIOIb30BaHUS 3€-
NEHOM Macchl A7sl KOpMileHus ckota. HanGonpmmii
MoKa3aTesb 3arpsi3HEHUs] Ha TEPPUTOPUHN CETBCKOTO
nocenenus (Zc 118,9) cBa3an ¢ BBICOKUM YPOBHEM
coJepaHMsI [IMHKA U TOBBIIIEHHBIM YPOBHEM ME/H,
KOTOpBIE, BEPOSITHO, MOCTYNAIOT U3 MUHEPAIbHBIX
yAOOpEeHUH M OCaJKOB CTOYHBIX BOI, W MBILIbSIKA.

3arpsi3HeHHe TOYB B Ipenenax r. MBaHoBo cBs3a-
HO C TIOBBIIICHHBIM YPOBHEM COJCpXKaHHS IIMHKA
U MBIIIbSKA, METalojnca — MbIIIbsIKa, KOTOPBIN
ompenensieTcs B OONbIICH CTENEHW MaTEPUHCKON
noponoii. B MockBe u Slpocnapine BbIsBI€HA TEH-
JICHIIMSI K CHUKEHUIO KOX(PPUIMECHTA 3arpsi3HEHHUS
NpU yIAJIEHUH OT AOPOTH, YTO TOBOPUT O TEXHO-
TEHHOM TPOUCXOKACHUN XMMHUYECKHUX SJIEMEHTOB
B MOYBEHHOM MoOKpoBe. B MBanoBo u Yruue Ha-
Omromaercst MoBbILICHHE KO3(dUIMEeHTa 3arps3He-
HUS TP YJIAJICHUU OT aBTOJOPOTH, YTO CBSI3aHO C
0COOEHHOCTSIMH MaTe€pUHCKUX MOPOI TEPPUTOPHHU.

C 1embI0 yCTAaHOBJIECHUSI OCHOBHBIX HCTOYHUKOB
MOCTYIUICHHS. METaJUIOB B BOJHBIE PAacTBOPBI U
nepeaady Mo LemnsM NMUTaHus Oblia M3y4eHa CBS3b
MEXJly BaJIOBBIM COJICPKAHHEM JIIEMEHTOB U WX
MOJBMYKHBIME (pOPMAaMHU. YCTaHOBIIEHO IMOCTYILIE-
HUE MeIW M CBUHIA, YTO B OONbIIEH CTENeHU
OIpENENAETCS] COCTAaBOM IOYBBI, HA 3TO YKa3bIBaeT
HaJu4ue MpsIMOM YMEpPEHHOH KOppessIIuOHHON
cBs3u (tabn. 4). ConmepkaHue MOABHKHBIX (GopMm
LIMHKA CBA3aHO B OOJBLIECH CTETIEHU C aHTPOIIOTEeH-
HBIM 3arps3HEHHEM, TaK KaK BBISBICHAa yMEpPCHHAs
oOparHasi KOppEIIMOHHAsL CBSI3b MEKIY BaJIOBOM
U TNOABMKHOW KOHLIEHTpanued sTtoro meramia. B
OTHOIIICHWH MBbIIIbSIKA JOCTOBEPHBIX CBsI3CH HE
00HapyKeHO, XOTS B IUTEPATYPe OTMEUEHO II0X0e
€ro 3aKperuieHue B mouse [1].

JlocTOBEpHO YCTaHOBJIEHO, UTO MEPEXOY LIMHKA
U3 TIOYBBI B BOAHBIH paCTBOP CIIOCOOCTBYIOT JKEJIE30

3. CymMapHble NOKa3aTesld 3arpAa3HEeHUs MOYBbl Ha UCCIEAyeMbIX Tepputopusix (Zc), 2018—2019 rr.

T Paccrosnue ot Koo puument konuentpaun MO u TTM CyMMapHBIi Tokasza-
epPUTOPHSI
JIOpord (M) 7n Cu Fe cd Pb As TeJb 3arpsI3HEHUS
0-10 17,86 6,26 4,64 0,57 4,75 23,4 52,48
Ne 1 10-50 8,78 3,49 2,78 0,83 2,07 28,2 41,15
50-100 12,70 8,08 2,50 0,64 1,63 25,07 45,62
0-10 9,45 5,58 2,47 1,28 1,05 22,53 37,36
Ne 2 10-50 8,70 5,73 2,28 1,14 0,96 19,93 33,74
50-100 5,03 4,00 1,77 0,31 1,28 13,73 21,12
0-10 4,94 5,92 3,55 0,93 2,90 23,00 36,24
10-50 3,16 4,62 2,52 0,99 1,52 23,40 31,21
Cpennee
50-100 3,21 6,04 2,13 0,48 1,71 19,4 27,97
paiion 11,47 9,19 1,00 1,17 1,71 32,73 52,27
0-10 1,66 4,81 1,52 0,01 1,61 13,87 18,48
Ne3 10-50 67,20 44,20 1,30 0,01 1,49 22,2 131,40
50-100 87,36 41,41 1,01 1,88 1,39 41,53 169,58
paiion 145,35 1,88 1,70 0,88 1,04 49,13 194,98
0-10 12,23 0,51 0,62 0,66 0,74 4,00 13,76
No 4 10-50 3,43 1,39 1,27 1,88 0,94 11,4 15,31
50-100 2,37 3,06 1,79 0,87 1,21 19,07 23,37
paiion 12,10 5,41 4,05 0,61 10,57 1,07 28,84
0-10 3,84 4,80 2,76 4,75 41,06 76 128,21
Ne s 10-50 3,09 3,47 3,33 4,17 19,19 20 48,25
50-100 1,70 2,94 3,83 1,76 14,40 12 31,63
paiion 1,68 3,03 3,21 5,22 15,43 25 48,57
DOHOBBIN YPOBEHD 1,00 1,00 1,00 1,00 1,00 1,00 1,00
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4. Ilepexox MHKPOZJIEMEHTOB M3 TOYBHI B BOIAHBIM PACTBOP MO JAHHBIM KO3((GHUINCHTOB KOPPEISIIUH

Banosoe [omBmwxuas popma
COACpKaHne LUHK MeIb JKEIE30 CBUHELL KaJIMUK MBIIIBSIK

Huak -0,59* 0,35% 0,26 0,03 -0,19 0,32*
Mens -0,41 0,47* 0,48* 0,49* -0,22 0,54*

Keneso 0,33* 0,01 -0,22 0,18 -0,31* -0,41

CauHel -0,33* 0,68* 0,01 0,48* —0,43* 0,48*

Kaamuit 0,50* 0,63* 0,02 0,60* -0,09 0,25

MBIIIBSIK 0,75 0,10 -0,36* -0,09 0,13 -0,16

Hpumeuanue: * nanusie noctoBepHsI (P < 0,05).

Y KaJIMUU, MEIU — LIMHK, CBUHEI] U KaJIMUH, kene3a —
Me€Jlb, CBUHLIA — MEJIb U KaJMUI, MBIIIbIKA — IIUHK,
MeIb U cBUHEL. CBSI3bIBACT MOHBI LIMHKA — CBUHEIL,
JKeJe3a — MBIIIbSIK, KaaMUsl — XKEJIe30 U CBUHEI
(Tabm. 4).

BeiBoabl. B cpenHeM mouBbl BceX TEppUTOPHHA
Ha OCHOBAHMHM pacuéra CyMMAapHOTO MOKa3aTess 3a-
TPSI3HEHUS UCCIIEAYEMbIMU METAILJIAMU OTHOCSITCS K
BBICOKO onacHbIM: MockBa — 33,58; lIBanoBo — 61,01;
Spocnaens — 64,17. B 11e10M MOYBBI Meramnonuca
XapaKTEePU3YIOTCS MOBBILICHHBIM YPOBHEM COAEp-
JKaHUS MEIH, CBHWHIIA, MPOMBIIIICHHOTO 00IacT-
HOTO IIEHTPa — CBUHIIA, 00JIaCTHOTO TEKCTHIILHOTO
LIEHTpa — JKeJe3a, CENbCKOM TePPUTOPUU — I[MHKA
u skenesa. [Ipessimenue [1/IK mo xoHueHTpanuu
MBILIBSKA YCTAaHOBJICHO Ha BCEX MCCIEAYEMBIX
TEPPUTOPUSIX, CBUHLIA — B KPYIHOM MPOMBILIICH-
HOM LeHTpe. MBIIbSIK, KaAMUI U MeIb B MOYBAX
HMMEJIU €CTECTBEHHOE MPOUCXOKICHHUE, a CBUHEL] — B
OCHOBHOM TE€XHOT€HHOE. BKiItoueHne Meau u CBUH-
1a B OHOJOTMYECKHE IIeNd B OOJNbIIEH CTENCHH
ONpeaesieTcsl COCTaBOM MATEPUHCKUX MOpOoI, a
LMHKA — AQHTPONOTEHHBIM 3arps3HeHueM. [1ouBbl
BCEX UCCIEIYEMbIX TEPPUTOPUI NPUTOAHBI IJI BbI-
palBaHusl TEXHUUECKHUX KYJIBTYP C 00s3aTeIbHBIM
KOHTPOJIEM COJEP’KaHUS TOKCUKAHTOB B PACTEHUAX
U OrPAaHUYEHUEM HCHOIb30BaHUS 3€IEHOM MAacChl
JUISL KOPMJICHUST CKOTA.
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With the growth of technogenic impact, the content of hazardous chemical compounds in the environment,
including agricultural soils, has increased. Until now, the norms of maximum permissible concentrations of heavy
metals have been approved only for a very narrow spectrum of the most significant pollutants. The study of the
soil cover was carried out in 2018—2020. in soils within the metropolis, industrial and textile regional centers and
rural areas using atomic absorption mass spectrometry. The total content of water-soluble mobile forms of metals
and arsenic is analyzed. In general, the soils of the megalopolis are characterized by an increased level of cop-
per, lead, the industrial regional center — lead, the regional textile center — iron, rural areas — zinc and iron. The
excess of MPC for arsenic concentration was found in all studied territories, lead — in a large industrial center.
Arsenic, cadmium and copper in the soils were of natural origin, while lead was mainly technogenic. Complexes
of mutual cumulation of metals are revealed. The synergism and antagonism of the accumulation of the total
content of metals and their mobile forms is significantly different. The inclusion of copper and lead in biological
chains is largely determined by the composition of the parent rocks, and zinc — by anthropogenic pollution. The
soils of all studied territories are suitable for growing industrial crops with mandatory control of the content of
toxicants in plants and limitation of the use of green mass for feeding livestock.

Key words: trace elements, heavy metals, and arsenic, soil.

L g

21



