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AHHOTaNUA

[IpoBeneH CpaBHUTENBHBI aHATH3 JBYX THIIOB COBPEMEHHBIX
AHTPOITOTEHHBIX OTJIOKE- HUH KaK WHAMKATOPOB KOJOTHUECKOTO
COCTOSIHHSL YpOAHM3MPOBAHHOW TEPPUTOPUHU: TOBEPXHOCTHBIX
OTJIOKCHHUH JIOKATBHBIX TTOHIDKEHUH MUKpopeabeda cemmTeOHBIX
30H ¥ JIOHHBIX OTJOXCHHH  TEXHOT'CHHBIX  BOJIOCMOB.
UccrenoBanne  TpoBeNeHO Ha  TEPPUTO- pUM  TOpoja
ExarepunOypra. [ToBepXHOCTHBIC COBPEMEHHBIC aHTPOIIOTCHHEIC
OTJIOXKE-  HHUS  JIOKAJbHBIX  TOHIKEHHUH  MHUKpopenbeda
MIPEJICTABIISIOT CO00H Oocamkh W Tpsi3b W3 YK, (GOpMUPYIOTCS
Omaromapsi HeTOCTaTKaM TUIAHHUPOBKH, TEXHOTCHHBIX IMPOIIECCOB,
HapyIICHUS CTOKAa aTMOC(HEPHBIX OCAJKOB M SBISIOTCS CaMoit
BEpXHEM  4YacTbl0  OTJIOXEe- HUW  TEeppUTOpHl  ropoja.
BemecTBeHHBIH COCTaB OTJIOXCHUN MPEJICTABICH YACTHIIAMHU
MTOYBHI, ITECKa, TOpda, MBUTH ¥ MeIKOro Mmycopa. O0ciie1oBaHHEIE
TEXHOTEHHBIC BOJI0C- MBI MPEICTaBIISIOT COOOM 3aTOIUICHHEBIC
MIPEUMYIIECTBEHHO 3a CUeT aTMOC(EpHBIX Ocal- KOB KapbepHEBIC
BEIpAa0OTKH W TMOXKapHBIC BOJOCMBI B KOJUICK-THBHBEIX Calax.
JIOHHBIC OTIIOKEHHSI B BOJOEMaX MpEACTaBICHHEI B OCHOBHOM
meyiareHoM. [IpoBesieH Kopperis- IIMOHHBIN aHaIu3 COACpIKaHMUs
TSKEITBIX METAUIOB B OTJIO-KCHUSAX JIOKATBHBIX TTOHIDKES- HUH
MHKpopenbeda 1 moyBax B ropojie ¥ 0OHapyKeH OOLIU TeHe3uC
METAUIOB B JITHX OTJIOXKCHHUAX. [loKa3aHO, YTO OTIIOKEHHS U
TIOYBHI B TOPOJIE U 32 €r0 IMpeAeIaMi UMEIOT OOIINe acCOIHAIlIN
Tsokenbix  MerauioB  (TM). OOHapyXeHBI JBE acconpanuu
METAJUIOB B OTJIOKEHHUAX JIOKATHHBIX MTOHMKEHUH MHUKpOpebeda.
Tunomopdnyto accormmanuio coctaBisstor Mn u  Co,
TexHOTeHHyto accormanuio — Ni, Cu, Zn u Pb. Ilokaszano, 4to
ypoBeHb pH He BIHSET Ha OJBIKHOCTH METAJIOB B OTJIOKCHHSIX
JIOKATFHBIX TOHIDKE- HUH MHUKpopenbeda. Jlnsg oTinoxkeHuit
MTOHIKCHHBIX YY9aCTKOB MHUKpopenbeda u JOH- HBIX OTIOXKCHUH
BOJIOEMOB W II0YB TOpoJila XapakTepHa TEeOXUMHUYCCKas
acconuanys TshKeIbIX MetaitoB Mn—Zn—Ni—Cu—Pb—Co.
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CoBpeMeHHbIE AHTPOIIOTEHHBIE OTJIOXKEHHS Ha YpOaHU3U- POBAHHBIX TEPPUTOPHSIX MPEICTABISIOT
co0Ol camblii MOJIOIOM CIIOM; HMX MOXKHO XapaKTepH30BaTh KaK CaMOCTOSTEIBHYIO (aluio,
MPEJCTABISIONIYI0 OO0 B TO K€ BpeMsi U reoOXUMHUYECKHi O6apbep. OHM 00pa3yloTCsi B pe3ylibTaTe
COBPEMEH- HBIX IPHUPOJHO-AHTPOIIOICHHBIX TI'€0JOIMYECKHX IPOLECCOB, 3PO3UU IIOYB U TPYHTOB,
UHXEHEPHO-XO35ICTBEHHON JEATEIIbHOCTH, IIOCTO- SHHOTO NEPEepacHpelesieHuss U aKKyMYyJISLuu
0CaJJOYHOr0 MaTepua- Jia B JIOKAJbHBIX 30HaX KOHLIEHTpUpoBaHus. M3ydeHnto nogo0HbeIX 00pa3oBaHuil
ypOaHU3UPOBAHHBIX Teppuropuil mocesmeHsl padotet ®. B. Kommosa, JI. FO. 3mo6mna, C. A.
HecmesinoBa, A. A. Kazneima, A. C. Hlemnesa, E. M. Ilamkuna, O. H. I'psznoBa, M. A. I'mazoBckoii,
E. H. OropoanukoBoii u ap.

B Hacrosmiee Bpemsi CyHmIECTBYeT HEOOXOOUMOCTh NOJy4YEeHHs Oojiee TMONHOM HHPOpMAIUK O
pacrpeneNieHnd TOJUTIOTAHTOB, B TOM YHCJIE TSDKEIBIX METAUIOB, IPH KOMIUIEKCHOW OIEHKE
HKOTCOXMMH- YECKOW 0OCTaHOBKH Ha ypOaHW3UPOBAHHBIX TEppHUTOPpHUAX. Oco00 aKTyalbHBIM SBISETCS
MOUCK HOBBIX METOJIOB T'€0’KOJOTHUECKOW OLEHKM M HHIUKATOPOB MOHUTOPHUHIA 3arpsi3HEHUS.
CoBpeMeHHbBIE aHTPOIIOTEHHBIE OTJIOXKEHHUS KaK cpela HakomuieHus TM M TeOMHIU- KaTop SIBISIOTCS
NEPCIEKTUBHBIM ~ KOMIIOHEHTOM  WCCIICZIOBAaHUSI NPH  TMPOBEJCHUU  HKOJOTO-TE€OXUMHUYECKUX
UCCIIeIOBAaHUI TopoJckux arnomepamuid [1, 2]. OTMeTHM, YTO TpU TOJOOHBIX HCCIETOBAHUIX
ypOaHU3UPOBAaHHBIX TEPPUTOPHI B KauecTBE OOBEKTOB HCIOJB3Y- FOTCA CJICAYIOIIUE THIIBI
COBPEMEHHBIX OTJIOKEHUI: TOHHBIE OTJIOXKE- HHUsSI BOJAOEMOB, TPsI3b U IbUIb C TOPOACKHX TEPPUTOPHIA,
OTJIOKEHUS BOJIOCTOYHOMN CETH, pa3IMuHble PYHTHI U MOYBHI [3—8].

ABTOpamH ctaThM Ha mpumepe T. ExatepuHOypra NmpoBeIeH CpaBHUTENBHBIA aHAIU3 JBYX THIIOB
COBPEMEHHBIX AHTPOIIOICHHBIX OTIIOKEHUM, HCIIOIB3YIOIIUXCSA B KA4eCTBE HMHIMKATOpa 3KOJIOrHYe-
CKOTO COCTOSIHMS ypOaHW3MPOBAHHOW CPEIbl: OTIOKEHUHN JIOKAJIb- HBIX MOHWKEHUHA MUKpoperbeda u
OTJIO)KCHUN TEXHOTCHHBIX BOJO- €MOB. [IOBEpXHOCTHBIE COBPEMEHHBIE AHTPOIIOIEHHBIE OTJIOKEHUS
JIOKAJIbHBIX TIOHIDKEHUH MHKpopenbeda, MpencTaBisione coboil ocagku W Ipsa3b U3 JYXK,
dopmupyroTcs Oiarogapsi HEAOCTaTKaM IUIa- HUPOBKH, TEXHOTCHHBIX IMPOLIECCOB, HAPYIICHHUS CTOKA
aTMocdep- HBIX OCAJKOB M SIBISIOTCS CaMOW BEpXHEH 4YacThIO OTIIOKEHHMH Teppu- TOpuil ropoga. B
BEIIIECTBEHHOM COCTaBE OTJIOXEHHMU (PUKCUPYIOTCS YacTUIIBI MOYBHI, MMecKa, Topda, MbUIM U MEJIKOTO
Mycopa. @PopMH- pOBaHME 3TOrO0 Marepuaiga I[POUCXOJUT HA IIOBEPXHOCTH B IIpenaenax
ypOaHN3UPOBAaHHOTO MUKpoJaHamadTa (TEppUTOPUN KBApTAJIOB paA3HBIX JIET NOCTpoiikm). Mx
MOIIHOCTb BapbUPYETCs B Ipeleaax TEPPUTOPUM KBAPTAJIOB U COCTABIIIET B CpeIHEM 5 cM. Bpems cy-
LIECTBOBAHUS OTJIOKEHUM — OT HECKOJIBKMX MECALIEB /10 HECKONIbKUX Aecatuinetuid. Conepxxanue TM B
HUX XapaKTEPU3yeT 3arpsi3HEHHE TEPPUTOPHUH, C KOTOPOU IPOUCXOAAT CHOC M HAKOIUICHHE OCAJKa.
OTii0KEHHsT y4YacTBYIOT B JIOJITOCPOYHBIX IPOLIECCaX MUIPALMM U MHTETPUPYIOT 3arpsi3HEHUE 110
BPEMEHH 3a MEPUO/JI CYLIECTBOBAaHU MUKpOJIaH adTa U MPOCTPAHCTBY B MpeEJIeIax TOPOJICKON TeppH-
topuu. B ropone ExarepunOypre conepxaHue TSKENbIX METANIOB
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Pucynok 1. Pacnionoxxenue mpoOHBIX TUIOMIAIOK OTIOKEHUH JIOKATBHBIX MOHMKSHUN MUKpoOpenbeda,
po0 MOYB M 0OCIIEIOBAHHBIX BOJAOEMOB (TTOKa3aHbl Iudpamu 1, 2, 3, 4) Ha TEppUTOPUHU TOPOAA
ExarepunOypra.

B TaKUX OTJIOKCHUSAX SBISICTCS WH(OPMATUBHBIM HHIUKATOPOM CO- CTOSIHHS ypOaHWU3WPOBAHHOM
cpenbl. HakorjieHne TEXHOTEHHOIro pa- AMOAKTUBHOro u3otona Cs-137 B OTIOXKEHHSIX MO3BOJISIET
OIICHUTh WX BO3pacT B MUKpolaHAmadTe TOpOACKUX TeppuTopuil [9-12]. AHanu3 pacrpenencHus
TsDKEIBIX MeTaioB U Cs-137 B OTJIOKEHMSIX JA€T BO3MOXKHOCTb ONPEIEIATh CHEKTP 3arpsa3HuTENeH
TEPPUTOPUH, IPOBOJUTH OIEHKY T'OJJOBOTO MOCTYIUICHUS U (DOHOBOTO COJEpKa- HUS MOJUTIOTAHTOB B
KOMIIOHEHTAX OKPYXKaIOIIEH CPeabL.

dopMupoBaHUE TEXHOT'CHHBIX BOJ0EMOB B Topose Exarepun- Oypre onpenensercss npeuMyIieCTBEHHO
HaJIMYMEM KapbepHBIX BbI- paboTOK [13—15], HEKOTOPBIE BOJOEMBI UMEIOT XO3MCTBEHHOE 3HA- YEHUE,
SBJIAIOTCS. TIOKApPHBIMU BOJOEMaMHU B KOJUIEKTHBHBIX CaJax. 3aTOIUIEHHE BOJOEMOB IPOUCXOIUIIO
MPEUMYIIECTBEHHO 3a CUET aTMOC(EpHBIX OCAJKOB, PEXKE 3a CUET MOA3EMHBIX BOJ. JlOHHBIE OT-
JIOKEHHUS TOAOOHBIX BOJOEMOB NPEACTABICHbI B OCHOBHOM IleJUIa- T€HOM. B oTiM4mMe OT JOHHBIX
OTJIO)KEHUH NPECHOBOJHBIX BOJOEMOB B HHX BEPXHIOI YacThb OTJIO)KEHHMH COCTaBISIOT HIIMCTHIE
00pa3oBa- HHsI, HACBHIIICHHbIE BOJIOW, HU)KHIOIO — Mecyanble. TshKenble MeTaIIbl B JIOHHBIE OTIOXKECHUS
MOTYT HOCTYIATh MPH IUIOCKOCTHOM CMBIBE M aTMOC(EpHBIX BBIOpOCaXx.

OTnoxxeHHsT U3 JIOKAJIBHBIX TOHIKEHHH MUKpopenbeda OTOMU- pajuch MO HEPETYJSPHOW CeTKe B T.
ExarepunOypre Ha cenuTeOHON TEppUTOpUM B KBapTajaX C MHOTO3TAXHOW KWIOH 3aCTpPOHKON B
noneBbie ce30Hbl 2007-2010 rr. Pacnonoxxenue mNpoOHBIX IUIOMIAZAOK OTJIOXKEHUH JIOKAJIBHBIX
MOHMKEHUH MHUKpopenbeda Ha CENUTEOHBIX TEPPUTOPUAX, MPOO MOYBBL, a TAKXKE PACIIOJIOKEHHE
o0clie1oBaH- HBIX BOJI0eMOB B ropoze ExatepunOypra nokaszano Ha puc. 1.

XapaKTepUCTUKHU IUIONIA/IeH, C KOTOPBIX MPOUCXOIUT HAKOILIS- HUE OCaaKa, ObUIM CXOKUMH JJISI BCEX
00BEKTOB B pa3HBIX MHUKpPO- pailoHaX — pacTUTEIbHBIN MMOKPOB U 3€JICHBIC 30HBI, YKJIOHBI, Ha- JINYHE
KpBIII TOMOB, ac(anbra B MUKponanamadTe. OneHnBagnch 00beM OTIOKEHHH, TUIOMAab, C KOTOPOM
MIPOUCXOJIUT CHOC OCaJKa, IUIOIMIAJbh JIOKAIBHOTO MOHMKEHHOTO y4YacTKa MHUKpopenbeda, mepe- mnaj
BbICOT. OTOOP MPOU3BOIWIN U3 BEPXHETO MATHCAHTUMETPOBO- IO TOPU30HTA, MAacca OTOOPAHHBIX MPOO
cocraBisia 1,0-1,5 xr [12]. Tlocie mpoOONOATOTOBKM OMPEAETSIIOCh COAEP)KAHUE METaJIOB Me-
TOJIOM MAacCC-CIIEKTPOMETPUH C MOHU3AIMEl B MHIYKTHBHO CBSi3aH- HOM aproHOBOH IUIa3Me Ha Macc-
cnekrpomerpe ELAN-9000 ¢upmer Perkin Elmer (CILIA).

OHpO6OBaHI/IC JOHHBIX OTJIOXKCHUI BBIIIOJIHEHO AJId 9Y€TBIPCX BOAOCMOB B PA3HBIX HACTAX ropoja (IIBa
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— B CEBEPHOM, JIBa — B €ro I0KHOM 4acTu). B 10KHOW yacTu ropoja 3TO 3aTOIUICHHBIE TJIMHUCTHIE
Kapbepbl, B CEBEPHOM YACTH TOpOAa OJWH M3 BOJOEMOB pacIojiara- €Tcsi HEMOCPEACTBEHHO Ha
tepputopun r. ExatepunOypra, BTOpoii 3a ee mpenenamu (mpyn cama «Ilyreemy, cr. Oropoanas).
Onpo0o- BaHWE BBHINOJHSIOCH B 3MMHUH MEPUOJ CO JibJa IIEJIEBBIM HPOOOOT- OOPHUKOM.
OmnpoOoBanach BEpXHssl 4aCTh OTIOXKEHUN — mestareH. Onpenensicss MUHEpaJIbHBIA COCTaB JIOHHBIX
otinoxenuit. [lomyueHo cpeanee cojepkaHne METAILIOB Uil 00CIIEOBaHHBIX BOJ0EMOB. Tex- HoreHHas
acconuanus MokeT BKIo4aTh Metamibl Cu, Zn, Pb, Ni, Co u Mn, pacrnipeneicHie MeTauioB B JIOHHBIX
OTJIOKECHUAX BOJOEMOB HECET OIPENCIICHHBIC Pa3indyMs B 3aBUCHMOCTH OT MX PAcIoJioKe- HHUS Ha
TeppuTopuu ropoza [15].

CpaBHEHHE TEOXMMUYECKHX CIEKTPOB OTJIOKEHUN TKEIBIX METAIOB JIOKAJbHBIX MOHMKEHUN
MUKpoOpenbeda U JOHHBIX OT- JOXKEHHH MPOBEIEHO C MOYBAMH TOPOJICKOH Teppuropuu u3 QoHIa
nanabix ['Y «CeepmioBckuii LII'MC-P» 3a 2010 r. [16]. I[IpoOsI oYB B ropojie OTOMPAIOTCS Kaxable
[ATh JIET MO HEperyJsspHON ceTke Ha 90 MOCTOSHHBIX IUIOMIAJKAX MO OJUHAKOBOMY PErJIAMEHTY B
MeCTaX He- HapyIIEHHOrO0 TpPyHTa; MPOOHBIC IUIOMIAJKH pacHojiaraloTcsi B CKBe- pax, MapKax,
JIECOTIAPKOBBIX 30HAX, HA yNAJCHUH OT CEIUTEOHBIX 30H. Ha TeppUTOpHUSX KHIBIX KBapTaJIOB ropoja
0TOOp TIPOO MOYBHI HE

Tabnmua 1, Juavennn koaddUUMENTOR KOPPRNALNK Iy METANNOR B NONBAX rOPOA]
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TaBinuua 2. Koadydnumentsl KOPPNRLMN r; METANNOB B OTAOXEHNAX NOKINLHBIX NONMXEHHN MHKDOPENbeda

Hetan, Mn Co Ni Cu n Pb
Mn 1 0,59* 0,12 0.23* 0,04 =0,03
Co - 1 072 0,38 oM 007
N - E 1 0.28* 0,16¢ 016

Sppeenun cranermcn 2ane 1 2 SN
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Pucyxox 2. Npadhnx 338MCHMOCTH KO3DDUUNSHTOE KOPPEMALINM Iy M .

Tabnuua 3. KoshprumenTsl KOPpPenAUMM MEXaY COASPXIHMEM METANNOE M PH B OTNOXEHKAX.

LB TORRAR, Sl GO USRBIGSU S8 MR, RRASU0L R P R0
Mn r=0.14.p=0.04 744 835 0.11
Co r=031;p<0.01 17 22 <0,01
Ni r=0.23: p< 001 105 155 <0,01
Cu r=-0,15; p=0,03 105 93 0.21
Zn r=-02:p<0.01 474 321 0,01
Pb r=-0,17: p=0,02 102 71 0.02

npoBoutcs. ®oHoBbie poObI i T. EkarepunOypra orOuparorcs Ha momaakax B 50—-60 kM B roro-
3ama/IHOM HaIPaBJIEHUH 3a MpeJieslaMi TEPPUTOPUU TOPOAA.

Jnst aHanm3a cBs3M cojiepkanuss TM B OTIIOKEHHSX U MTOYBaX B TOpoje Obljla COCTaBlIeHA TPEXMEpHas
KOpPEJALMOHHAS MAaTPULIA.

B Tabn. 1 mpencraBieHbl 3HaueHUS KOA(D(UIIMEHTOB KOppENSAIMH Il KOHIIGHTpAalMH METAJIOB B
MoYBax ropoja no JaHHeM [12].

KoaddutmenTsl Koppensiuu 12 KOHIEHTPAlMd METAJUIOB B OTJIOKEHHUSAX JIOKAJTBHBIX TOHIKEHUN
MUKpOpembeda moka3zansl B Ta0I. 2.
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Pucynox 4. ACCOUMALMA METANNOE ANA QOHHLIX OTNOXEHNUH YEThIPEX BOQOEMOE B ropoae Exatepunbypre.

[IpoBeneH KOppEISLMOHHBIN aHamu3 KOA(P(UIMEHTOB KOp- permsuuu rl u r2, pe3ynbTaThl aHaIu3a
IIpE/ICTaBJIEHBI Ha puUC. 2.

CBs13b Mexay rl U 12 JOCTOBEPHO aNPOKCUMHPYETCS JHHEH- HOoW yHkuueit Buga y = 0,22 + 0,84 x,
R2 = 0,71. Kospdunuent xoppemsiuuu r Mmexay koddduuuenramu xoppemnsiuuu rl u 12 pasen(,84.
OToT (DaKT CBHIETENBCTBYET 00 OOIIEM T'€HE3UCE METaNIOB B OTJIOXKEHHUSX JOKAIBHBIX MOHMKEHUI
MHUKpOperbeda 1 movBax.

Cpena OTIIOKEHUH JIOKATBHBIX TIOHWKCHUH MUKpopenbeda B ropojae ciaabokucias u ciadomienoyHasl.
Yposenb pH cocraBnsier 6,13-8,78; cpennee — 7,66; momnst 00pa3ioB co cnabokucmuoii cpenoiil2 %, co
cmabomenoynor — 88 %. Ilo pesymbratam JUCIEPCHOHHOTO aHajW3a cpenHue 3HadeHus pH
OTJIOKECHUH TOHIKEHHBIX yYaCTKOB MUKpOpebeda Ha pa3HbIX TUIAX JIMTOTEHHOTO cyOcTpaTa 3HaYH-
TeNbHO paznudatorcsa. OOHApYKHBAIOTCS CTATHCTUYECKH 3HAYU- MbIE KOPPEISIHOHHBIC CBSI3U
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koHneHTpanuii Mn, Co, Ni Cu, Zn u Pb ¢ pH B OTJ0XKEHUSX MOHMKEHHBIX y4aCTKOB MUKpOpebeda
(Tadm. 3).

[To pe3ynpTaTaMm AMCIEPCHOHHOTO aHanM3a cpenHee coxaepka- Hue Ni u Co, cpegHee jorapugpmon
KoHIIeHTpanuu Pb u Zn B BEIOOpP- Kax 3HaueHu# pH co c1aboKUCIION U clIa0oIIeIOYHON CPpeIoi 3HAUH-
TEJIHO PA3JINYaI0TCS.

['eoxumuyeckast acCoIMalys METaUIOB JUIsl OTJIOKEHHUH MMOHU- )KEHHBIX YYaCTKOB MUKpopelbeda, MouB
Ha TEPPUTOPHU TOPOJAA U IMOYB, OTOOpPAHHBIX HAa (DOHOBBIX IUIOLIA/IKAX B pamMKax MoHuTopuHra ['Y
«Csepanosckuii II'MC-Py», noka3ana Ha puc. 3, rie NOpeAcCTaBlie- HAa CPEAHsSl KOHLEHTpalus B
HCCIIEyEMbIX KOMIIOHEHTAaX OKpY Karo- e cpepl.

Ha puc. 4 moka3zaHa TI'COXHMMYCCKas acconyanysa MCTAJIJIOB i1 JOHHBIX OTJIOXKCHHI YCTBIPEX
BOOOCMOB.

JIMCTIepCUOHHBIN aHAJIN3 CBSI3CH METAJUIOB IMOYB M OTJIOKEHUH JTOKABHBIX MOHKEHUH MUKpOpeabeda
B IOpoJie B IpeJieNax pa3- HOTO JIMTOTEHHOro cyOcTpaTa BBISBWJI JBE I'€HETUYECKHE accolUa- LUU.
[epByto, THIOMOpdHYIO acconuaruio, coctarisaior Mn u Co. Ilo-BuauMomMy, UX HaKOIUIEHUE CBSI3aHO
C IIpolLlecCaMM BBIBETPHBA- HHUS KOPEHHBIX IIOPOJ M IOCIENYIOLIEH MHUTrpaluer MeTauioB. Tex-
HOTEHHYI0 accommanuio coctaBisioT Ni, Cu, Zn u Pb. HakoruieHue STUX 3JIE€MEHTOB CBSI3aHO C
TEXHOI€HHBIMH HMCTOYHUKAMHM, TAaKUMU KaK aBTOTPAHCIOPT W MPOMBINUIEHHBIE MPEIITPUATHS.
[[lenoyHO- KHUCIIOTHBIE CBONCTBA OTJIOKEHUH TakKe MOTYT OBITh OOYCIIOBJICHBI B KaKOH-TO Mepe
COCTaBOM MAaTEPHUHCKHUX IOPOJ.

[TockoIbKY KOPPENSAIMOHHBIE CBSI3U MEXy KOHLEHTpausiMu MetaiioB u pH ciabsie, To ypoBens pH
HE BJIUACT HA HNOABHKHOCTH MECTAJIJIOB B OTIIOXKCHUAX. Tem He MCHCC, IIpUHKWMAasA BO BHUMAHHEC, YTO
KaTHOHOTEHHBIC 3JICMEHTBhI 00pa3yloT OoJiee pACTBOPHMBIC COC- JAMHEHHS B KHCIBIX BOJAaX M MEHEE
pPacTBOPUMBI B HEHTPATBHBIX M MIEIOYHBIX [17] ¥ 4TO Mot 0Opa3oB cO CIIA0OKHUCIION cpemoi co-
ctaBisier ik 12 %, B To BpeMs Kak co ciabomienounoit 88 %, MOX- HO MojaraTh, 4TO B OOJbIICH
qacTu BOI[OC60pHBIX HOBerHOCTeﬁ ro- poacCKux J'IaHI[H_Ia(I)TOB NEpCeHOC MCETAJIJIOB IMPOHUCXOAUT B
HEpacTBO- pUMOH GopMme B CiIaboIIenodHoN cpee. B HepacTBopuMoii (hopMe B OTIIOKEHHUS TOMATAI0T
Ni, Co u Mn. OnHako HaOMOMa0TCS 3HAYUMO BhICOKHE KoHIeHTpamuu Cu, Zn u Pb B cmabokwucmnoii
cpezie, YTO MO- €T CBUCTEIbCTBOBATh O CYIICCTBOBAHHMU IMEPEHOCA STHX META/UIOB B PaCTBOPUMON
dbopme, HO 707151 e¢ He3HAYUTEIIbHA.

Jlnist OTJIOKEHUH TMOHMKEHHBIX YYaCTKOB MUKpoOpenbeda U MOYB TOpoJa XapaKTepHast reOXMMUYeCKast
accoranusi MetamuioB Mn— Zn—Ni—Cu-Pb—Co oTimyaercss oT acconuaniy METaJIoB B (DOHO- BBIX
npobax (Mn—Zn—Cu-Ni—Pb—Co). B To ke Bpems accoumarusi MeTauioB B (DOHOBBIX MpoOax MOYB B
IIEJIOM COOTBETCTBYET acco- [IMAlUM METAJIOB B JOHHBIX OTJIOKEHUSX MPYyAa B KOJUIEKTUBHOM Cajy 3a
npenenamu 1. ExarepunOypra. B octanpHOM ke accouuanyisi METUIOB B MOYBAaX IOpoja, JOHHBIX
OTJIOKEHHUAX BOJAOEMOB U OTJIO- JKEHUSIX MOHMKEHHBIX YYaCTKOB MHUKpOpeibeda Ha CeluTeOHBIX Tep-
PUTOPHUSAX TOpPOJAa BBINSLAUT ciaenyromuM oopazom: Mn—Zn—Ni—Cu— Pb—Co, uto cBuaerenscTByeT 00
00I1IeM I'eHEe3UCEe METAIIIOB B 3THX KOMIIOHEHTaX FOPOACKOM Cpeabl.

MaxkcumanbHble 3HaUCHHs COACPKAaHUsI METAIJIOB B JOHHBIX OTJIOKEHHSIX (PUKCHUPYIOTCS B BOJOEMAX,
PacmoJI0KEHHBIX BOJIM3M KPYIHBIX IPOMBILUIEHHBIX Ipeanpusatuil. B npyny cana «IlyTteer BbIsBIEHBI
J0CTaTo4HO BbIcOKue KoHueHtpamuu Cu, Zn, Pb, Cr, Ni, 0JHaKO B 1I€JIOM YPOBHH 3arpsi3HEHHUs 37€Ch
HEBBICOKHE. Makcu- ManbHas KOHLIEHTpauus Mn XapakTepHa I JOHHBIX OTJIOKECHHMM IpyAa B
ceBepHOW wyacTu ropona. Hambonee HU3Kasg KOHLEHTpAIMsI METAJUIOB XapakTepHa Ui JIOHHBIX
OTJIO’KEHUI BOJIOEMOB B OBIBIIMX KapbepaX Y KTYyCCKOI0 KUPIUYHOIO 3aBOJA.

BriBOaBI

Hcnonn3oBanue Pa3siIMUHbBIX BHUIAOB COBPECMCHHBIX AHTPOIIOICH- HBIX OTJOKECHUH oJid U3y4YCHUMA
HpO6H€M, CBA3aHHLIX C COBPECMCH- HBIMH 3KOJIOTHYCCKHU 3HAYUMBIMU T'COXUMHUYCCKUMU IIPOLCCCAMU B
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cpeac oOuTaHus YCJIOBCKA, IIO3BOJLACT TOJYYUTH JOIOJHUTCIBHYIO 3KOJOTO-TCOXUMUYCCKYIO
I/IH(bOpMaI_[I/IIO 0 JOJITOCPOYHBIX ITPOLCCCaX MUTPAIU U HAKOIUICHUA TAXKCIIBIX MCTAJIJIOB.

Tak, nakorerune Pb, Zn, Cu u Ni B 0TJIOXKEHHSX JIOKATBHBIX M0- HIDKCHU MUKpoOpesbeda CBI3aHO C
TEXHOTEHHBIMU MCTOYHUKAMH, TAKUMH KaK aBTOTPAHCIOPT W MPOMBIIIJICHHBIE MPEINPUATHS, B TO e
BpeMs Mn u Co HMEIOT JHMTOT€HHOE MPOUCXOXKICHHE. MHUrpamus >JIEMEHTOB B OTJIOXKCHHS
MOHMKEHHBIX YYaCTKOB MHUKpOpeibeda MpoucXoauT B CIaOOKUCIION U C1adoUIeIOuHON cpelie, OJHAKO
ypo- BeHb pH He siBsieTcs: (akTopoM, ONpPEeSIOIMM IPOIECCHI IIepe- HOCa IIIEMEHTOB.

CpaBHUTENBHBINA aHAJIH3 JBYX THUIIOB COBPEMEHHBIX aHTPOIIO- T€HHBIX OTJIOKEHUH ypOaHW3UPOBAHHOU
Cpedbl CBUJAETEILCTBYET 00 OOIIEM T'eHE3MCe METAUIOB B OTJIOXKEHUSAX BOJOEMOB M OTJIOKEHHSX
JIOKQJIbHBIX MMOHMKEHUN MUKpopenbeda B ropose. CpaBHEHHE T€0- XUMUYECKOW acCOIMAIIMHA METaJNIOB
B OTJIOXKCHHSIX U MMOYBAX TaK)Ke MOKA3hIBACT ee o0Iee MPOUCXOKICHUE B ITUX KOMIIOHEHTaX TOpOJI-
CKOM OKpPY’KaroUIEen Cpepl.
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