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3KOJIOIO-TEOXUMHUYECKOE BO3JIEHCTBUE
TF'OPHO-METAJLITIYPITHYECKHX KOMIIVIEKCOB
CPEJHETI'O YPAJIA HA OKPYXAIOIIYIO CPEQY

MeTannoHocHsle NOTOKH, (OPMUPYIOLIMECH IO BO3AeHCTBUEM IOPHO-METATyPrHieCcKOTo
npoLecca, CO34al0T aTMO-, JTUTO- M THIPOTEOXHMIYIECKHE aHOMATIMK B NpefieslaX MHOTHX FOpPOJIOB
Cpenuero Ypana. HMccienosanua BKIOHAKOT onpo6oBaHUe M aHATUTHHECKHMe paboTel Ha comep-
aHue 12 METAUIOBR B KUCIOTOPAaCTBOPMMOM, MOABIXKHOMA W BogopacTeopuMoit dopmax. [Tony-
YeHHYK HHPOPMALHIO MpeLIaraeTcs HCMoNh30BaTh OpH OLEHKE 3arpiA3HEHUA Cpelbl H COCTaBIe-

HHH 3€MEJIBHOI'0 KaaacTpa.

Metalliferous streams formed under the influence of the mine — metallurgical process create
athmo-, litho-, and hydrogeochemical anomalies within many cities of the Middle Urals. The re-
searches include approbation and analytical works on the content of 12 metals in acid-soluble,
mobile and water-soluble forms. The received information is offered to be used to estimate envi-
ronmental pollution and to draw up of ground cadastre.

OavH w3 Haubonee MOLUHBIX (AKTOPOB
npeoOpa3oBaHMA OKpYXKarolleH cpeisl Ha
Cpennem VYpane, XapaKTepH3yrolHMiics U3Bie-
YeHHeM M repepaboTKOH OrpOMHBIX Macc rop-
HBIX MMOPOJ, — FOPHO-PY/Has U METaJlTypruye-
CKasl IPOMBIIILIEHHOCTb.

TexHonorus  ropHO-METaNypru4ecKoro
NPOU3BOJCTBA, OCHOBHOM LIE/NBIO KOTOPOIO SB-
ASeTCs NMoJy4YEeHUE YUCTOrO MeTasia MK cra-
BOB, Ha BceX 3Tanax nepepaboTK¥ MHUHEpAb-
HOTO CHIpbS SIBNAETCH JOCTATOYHO «TPA3ZHOMY.
3TO cBA3aHO, C OJHON CTOPOHBI, ¢ HECOBEp-
HMIEHCTBOM TEXHOJIOCMYECKOro LHUKIA, a ¢ JApy-
roif — ¢ MHOPOKOMIIOHEHTHOCTBIO Nepepabarel-
BaeMoOro celpbi. B pesyneTate B OKpy*Xaroulyto
CpeAy HIET aKTHBHOE TMOCTYIIEHHE 3arpss-
HSIOLIMX BEUIECTB, B OCHOBHOM METaJlJIOB.

MerTtamnoHocHble  MOTOKH, (popMHpyro-
liMecs NoA BO3AEHCTBMEM FOPHO-METaJLTyp-
TMYECKOTO KOMIIEKCa, HaXOAsTcs B COCTaBe
OpraHM30BaHHBIX W HEOPraHHW3OBaHHBIX BhHI-
BpocoB u cOpocoB cTouHblX Boa. Ocoboe me-
CTO B 3TOM 3aHMMAlOT OTXOJBl NMPOU3BOACTBA,
rie METajlbl BPEMEHHO JEMOHUPYIOTCH, HO
3aTeM NOCTENEHHO PacCeUBAIOTCS B OKPYXKaro-
el cpene.
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MertannoHocHsle MOTOKU B COCTaBE Ibliie-
BeIX BBIOpocOB ¢opMupytotesa [1, 4] Ha Bcex
cTaguMAX mnepepaboTKH MHHEpaJbHOIO ChIPhA:
no6b1uy, oborameHns M MeTaJulypruyeckoro
nepezaena. B ropHo-pyHOH NpPOMBIIIEHHOCTH
MHTEHCHBHOCTb META/UIOHOCHBIX TIOTOKOB 3a-
BUCHUT OT 06EMOB BLIOPOCOB MbIIM U KOHLIEH-
Tpauuu B Hell metamnoB. Tak, Hampumep, Bbl-
6pocel neim OAO «Cadmens» B 1999 1. co-
craund 89,7 T npu poberue pyaer 805 Thic.T,
uyto cootBeTcTBYeT 0,01 % OT mOOKEITOM pyabI.
Takue e COOTHOLIEHWS MoaydeHH Mo Bon-
KOBckoMy pydHuky. [lpy noboive B 1999 r.
500 Teic.T pyaBl BEIOPOCHI MBIJIM COCTaBMIH
57,9 T. BricokHe KOHUEHTpauUMH MeETamioB B
pyae MOpefonpeAeisAioT WX WHTEHCHBHOE MNoO-
CTYIUIEHHE B OKPYXaIOIWYI0 cpely ¢ pyAaHo#
neuiblo. Beibpock menu OAO «Cadmens» B
1995-1999 rr. cocTasuiu 2,76 T B roa.

CoBpeMeHHOE METalTypru4eckoe Npous-
BOJCTBO BKIIOYaeT GONblIOE KONMMYECTBO TEX-
HOJTOrM4ecKUX onepaumii. B uepHoi Metannyp-
TUM — 3TO arjomepalys, JOMEHHOE U CTanesu-
TEHHOE TPOM3BOACTBO pa3jM4YHBIMK criocoba-
MH: MapTEHOBCKOE, KOHBEPTEPHOE, 3JEKTpo-
CTajerulaBieHue. B 1BeTHON MeTanayprum
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370 00KHUT, 117aBKa B OTpaXKATEILHON NE<UH Ui
WIaxTHas TNaBKa, KOHBEPTUpOBaHHE U pacdu-
HUPOBAHHE B AHOJHBIX EYaX.

KoHueHTpauuss MeTa/uIoB B MBIJIEBBIX Bbi-
6pocax 3aBHCHT OT ypoBHs NepepaboTKu MH-
HepalbHOro ceipbs. B uepHoilt MmeTannypruu
KOHLICHTPALUs METAJJIOB B YJIOBJEHHOH MBLIH
B CTAJETUTEHHOM INPOU3BO/ICTEE BHIIIE, YEM B
JIOMEHHOM 1 arioMepauyoHHOM.

Taxas xe TeHAEHIMA NPOCIEKUBAETCS H B
upeTHOH Metamnypruu. Haunbonbluee kosinue-
CTBO CHAECPOUIBHBIX IJIEMEHTOB BhIOpackiBa-
eTcsl MPEATIPUATHAIMI YEPHOH MeTaJurypruy, a
XalTbKOQHUIBHBIX usetHoil. HaunGonemmit
BLIOPOC META/UIOB CBA3aH C BEICOKOTEMIIEpa-
TYPHBIM MTUPOMETATYPrHYECKUM ITPOLIECCOM.

MeTannoHOCHbIE TIOTOKW B COCTABE CTOM-
HBIX BOJ| FOPHO-A00BIBaIOIEro U 000raTUTENb-
HOTO TIpOM3BOACTBa (OPMHUPYIOTCS B BH/JE
cOpOCOB PYAHMHYHBIX (IIAXTHBIX M KapBEPHEIX)
BOJL M CTOUYHEIX BOJ 0GOraTUTEeNbHBIX (adpuK.
MerTasisl B CTOUHBIX BOAAX 9THX MPOM3BOJICTB
HaxoJATCs B PAcTBOpEHHOW H B3BELIEHHOI
dpopmax. lons HepacTBOPEHHOH 4acTH MeTa-
n0B B cOpocax CTOYHEIX BOA cocrtamiser 10-
30 %.

MeTaioHOCHBIE TOTOKM B COCTaBE CTOY-
HBIX BOJl METaLIyprHYeCKOr0 TNpPOU3BOACTBA
[2, 3] Taroke XapakTepHBl A BCEX ITANOB Me-
TaJNIyprudeckoro mnepegena. MHTEHCHUBHOCTD
MX 3aBUCHT OT 00beMa CTOYHBIX BOJI U CTENEHH
o4yuctkn. CyTOUHBIH 00OpPOT BOABI HA OTIEJ]b-
HBIX TIPEATIPUATHAX MOXKET JOCTUraTh 3 MIH M
n 6onee. Y3 sTOro konmuecTsa Ha 0O OXJIa-
xaeHuss obopymoBaHus npuxoaurcs 48 %,
OUMCTKY ra3oB 26 %, oOpaboTKy M OTAENKY
metainoB 12 %, ruapaBavMuecKyrd TpaHcnop-
tHpoBKy 11 %, npoune Hyxanl 2 %. Boasl, uc-
MoJb3yeMble AT OXJIAKAEHHs MeTaLTypruye-
CKHMX arperaTtosB, SIBJIIFOTCS YCJIOBHO YHUCTBIMH
1 cOpachiBarOTCS B BOAOEMEI OOBIYHO 0e3 ouu-
ctkd. CTodHBIE BOJABl CHCTEM Ta3004HCTKH,
THIPaBIMYECKON TpaHCTIOPTUPOBKH 00paboTiu
H OTZEJKY METAJUIOB CHUJIBHO 3arps3HEHBl U 110-
CTYNaT B LUUTAMOHAKONWTENY, @ B HEKOTOPBIX
Clly4asx Ha rOpOJCKHE OYHCTHBIE COOPYKEHHUS.
HauGonbumit Brnag B cOpochl cuaepoduiib-
HBIX METAJUI0B BHOCSIT rOpOJa Xene30pyIHOH U
3on0TopyaHod otpacnu. COpoc xansxoduns-
HbIX 3JIEMEHTOB pacrpe/ie/ieH NMPUMEPHO OAu-

HaKOBO 110 INPEANPHATHSIM JKSIE30PYLAHON U
MeNHOPYAHOM OTpaciu.

B pesyneTaTe TeXHOTreHHBIX METaIOHOC-
HBIX TI0TOKOB B Mpejenax ropoaoB CpeaHero
Ypana chopMHpOBaIUCh aTMO-, JIUTO- M TMA-
POT€OXMMHYECKHE  AHOMAJIMM, CO3JarOLInX
CEPBE3HYIO 3KoJIoTHYecKylo yrpo3y. C 1992 .
VYpaneckoe yNpaBlieHHE MO METEOPOJIOTMH U
MOHMTOPHHTY OKpYXKaroIlel cpelrsl BEJET MO-
HUTOPHHT 332 COCTOSIHUEM CHEXKHOI0 NOKPOBa U
noye no ropoaaM Cpeanero Ypana. K Hacros-
IEMY BPEMEHM HaOMIOJeHUAMU OXBaueHo 6o-
nee 15 roponos, B HEKOTOPEIX OHH MPOBELEHHI
nosropHo. HMccnenosanus skmovaror B cebs
onpoOOBaHHE M aHAJUTUYECKHE paboThl Ha CO-
nepxanue 12 merannos: Pb, Cr, Mn, Zn, Cu,
Co, Fe, Al ,V, Hg , Cd Ni B xucnoropactso-
PUMOH, MOJBHXHONW U BOAOPAacTBOPUMON ¢op-
max. B psane ropogos (Hmwxuuit Tarun, Kupos-
rpan, Ilenuma, Pex, KpacHoypanbck) cunamu
JlenapramenTa TpHPOOHLIX pPecypcoB TIpOBe-
JEHBI TEO3KOJIOTHYECKHUE CHEMKU TEPPUTOPUH,
KOTOpBIE BKJIOYaNU B ceOsl OLEHKY 3arpssHe-
HUS CHEXHOFO MOKPOBA M MOYB.

Hamu npouseeneHa o6paboTka NaHHBIX M
MOCTPOEHHUE KApT C [OMOWIBIO TPOrpPamMMbl
Surfer. CraTucTuueckas obpaGoTka BKIOYana
B ceOs onpeliesieHHe 3aKOHOB pacipejieneH s
COZIep>KaHMsi METAJJIOB B CHEXXHOM MOKPOBE U B
noysax ropojgos CpeaHero Ypana, onpenene-
HHE CTaTHCTHYECKUX OLEHOK, KOPENIALMOH-
HO — PEerpecUOHHBIN U (GaKTOPHOTO aHaM30B
I8 yCTAHOBJICHUS B3aWMOCBA3W MEXAY TMOKa-
3aTenisMu. B pesynbrare crathcTHYecko# 06-
pabOTKM YCTaHOBJIEHO, 4YTO pacrnpejaeeHue
METaJUIOB B MTOYBAX M CHE)XHOM MOKPOBE ropo-
goe Cpeanero VYpana NOJYMHAETCS JIOTHOP-
MaJlbHOMY U HOpMajbHOMY 3aKOHaM pacrpe-
nenenus. HaubGonbluee cpenHee copepiaHue
MeJIM, IMHKA Y CBUHLA B TI0YBaX OTMEYaeTCs B
Kuposrpane, Hukens u xpoma B Pexe, mapran-
ua M xeie3a B Hwknem Tarune, Kymse u
Ananaeecke. Tarke yCTaHOBNEHO, YTO 4eM
BBILIE CpeAHEE COAEPAHUE DJEMEHTa B NOYBE
UMY CHEXHOM TOKPOBE, TEM BHIIIE €0 W3MEH-
4YUBOCTh. KOppensiLMOHHO-perpeccHoHblit U
(daKkTOpHBIA aHaIM3Bl MOKa3anmy, YTo B Mpeje-
Jax TOpPOAOB € TOPHO-METalsIypruuecKuMM

KoMmIIekcaMy  GOpMHPYIOTCS  3arps3HeHus,
BKJIFOYAIOIIME B cebs acCOLIMAlUM DIIEMEHTOB:
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cugepodunbHAas — MapraHel, Kelaes0, XajibKo-
dunrHas — Mefib, LMHK, CBUHEW. NUmeeTcs yeT-
Kas INpOCTPaHCTBEHHAs KOppeNsAlus Mexay
coliep>aHHEM DJIEMEHTOB B CHEXHOM TNOKpPOBE
H Moy4Be.

Ilpu nocTpoeHUH KapT 3arpsA3HEHHs IOYB
H CHeXcHoro nokposa ropoaoe Cpennero Ypa-
Ja Mcrnosib3oBanca kpahkuHr meroa. [loctpoe-
HBl TIO3JEMEHTHBIE KapThl OTHOCHUTENIbHBIX
konuentpaumit (C; / TIIK vnu ¢oHy) H kapThi
CYMMapHOro 3arpA3HeHus Mo Z.. BbifBiIcHB!
MIOWAAN 3arpA3HEHUS C OINpeJENeHHBIMU OT-
HOCUTEJBHEIMM KOHIeHTpauusMu. Haubonee
BBICOKWE OTHOCHTENbHBIE KOHLEHTpalMM 3a-
IPA3HAIOLIMX BELIECTB B [IOYBE ¥ CHEXHOM TNO-
KpPOBE OTMEYAIOTCS B ropoJax LBETHOH MeTa-
nypruv  Kuposrpage, Pexe, Ileiume. ITmo-
Iiafu 3arps3HeHus Goniee 3HAYMUTENLHE B ToO-

pozax 4eprnoit meranayprum — Hiwxkuem Taru-
ne, Kyuse n Ananaescke.

[MonyuenHass HHOOPMALHUSA MOXET ORITH
MCIIONb30BaHa MpPH HOPMHPOBAHHM 3arpsizHe-
HHS OKpYXaioleH cpelpl, COCTaBIEHHH 3e-
MEJILHOTO KaJacTpa 1 B APYrHX LEJsX.
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