II Beeykpaincbka MostoaixkHa KoH(pepeHis-mko/a «CydacHi npod/1eMH reoJIOrivHNX HAYK»
12-15 xBiTus 2010 poky ©

YK 504.75
N.CHexok, cTyaeHT
E.ImutpueBa, cTyIeHT
IO.IlpockypHs, K.T.H.,
JonHTY

IKOJIOI'MYECKOE COCTOSAHHUE NPOMBIINJIEHHBIX T'OPOAOB TOHBACCA

VYpbanuzanuss SBISAETCS MOIIHBIM  JKOJOTHYECKHM  (aKTOPOM, COTIPOBOKIAIOIIMMCS
npeoOpa3oBaHueM JaHmmadTa, 3E€MENBHBIX M BOIHBIX PECYPCOB, MAaCCOBBIM IPOU3BOJICTBOM
OTXOJIOB, TMOCTYNAIOIIMX B aTMocdepy, BOJHbIE M Ha3eMHble »3KocucTeMbl. B  VYkpaune
HacuuThIBaeTcsi 24 ropoja ¢ HaceneHueM cBhoimie 250 ThIc.4ell., rae npokuBaeT 46% ropoackoro
Hacenenus. Camblii BBICOKHMH ypoBeHb ypOanusaruu xapakrtepen mist Jlonerkoi (90,3%),
Jlyraunckoit  (86,4%), HuempomnerpoBckoir (83,6%), XapwpkoBckoit (78,6%) oOmacrteid.
DKOJIOTHYECKHE TMPOOJIEMBbl KPYIHBIX TOPOJOB CBS3aHBI C YPE3MEPHOM KOHIICHTpAIMel Ha
CPaBHUTEIBHO HEOONBIIMX TEPPUTOPHUSAX  HACEJEHHUS, TPAHCIOPTa U  MPOMBIIUICHHOTO
MIPOM3BOJICTBA (B TOM YHCII€ U MOTEHIMAIbHO omnacHoro). B Ykpaune nacuutsiBaercs 6omnee 400
ropojioB u 6osiee 900 MOCETKOB rOPOJICKOrO THUIIA, IKOJOTHUYECKUE MPOOJIEMBbI KOTOPBIX TPEOyIOT
npuHATHS cpouHbIX pemeHuil. [lo mupopmanmu MUC, cambiMu TpsSI3HBIMU TOpOJIaMU Y KpauHbI
npusHanbl MakeeBka, J{HenpomzepxuHck, Opecca, [Jonenk, ['opnoska, EnakueBo, MapuymnoJsb,
JlHenponeTpoBCK M Jp., OOJBIIMHCTBO M3 KOTOPBIX PACIOJIOKEHBI B MPOMBIIIIEHHBIX 001acTsIX
YKpauHsl.

KpymHeiii ropoa u3MeHsIET MOYTH BCE KOMIIOHEHTHI TPHPOIAHOW Cpembl — aTMmocdepy,
PacTUTENBHBIM MUD, NMOYBY, pesibed, ruaporpaduuecKkyro ceThb, MOI3eMHbIE BOJbI, TPYHTHI U JaXKe
knuMaT. OmHOM M3 OCHOBHBIX MpOOJeM TOpOAOB SIBISETCS 3arpsi3HEHHOCTh Bo3nayxa. Kurtemu
MIPOMBIIIJIEHHBIX IIEHTPOB JbIMIAT HE TOJBKO MbUIbIO, HO U TSDKEIBIMU MeETalslaMH, (eHOJIOM,
(bTOpUCTBIM BOJAOPOJIOM, OEH3AUPEHOM, TUOKCHIIOM a30Ta U APYruMu coenuHeHusmu. [Ipu strom
60-70% ra3oBOro 3arpsi3HEHUsI AT aBTOMOOWIbHBIA TPaHCHOPT. B KpyMHBIX MPOMBIILIEHHBIX
ropojiax ¢ 60JbIIMMU TPAHCTIOPTHBIMH MOTOKaMH COAEPKaHKUE B BO3/IyXEe KaHIIEPOTCHHBIX BEILIECTB
Tuma O0eH3(a)mipena B 2-3 pasa, a B ICHTPax YepHON METAJUTYPTyu - IPUMEPHO B 12 pa3 BhIIIIE, yeM
B MaJlblX TOpojax WM celbckod mecTHOCTH. [lo mokaszatento oObeMOB BBIOPOCOB B arMocdepy
HambOoJee 3arps3HeHHbIMU oOnacTamu siBisitorcs JloHenkas, /[nenponerpoBckas u Jlyranckas.
Jpyroii He MeHee ONacHOM SKOJIOTHYECKOW MpoOJieMO TOpOJOB SBISACTCS COCTOSTHUE
KaHaJM3alMOHHOTO XO3SIMICTBAa M OYMCTKA CTOYHBIX BOA. [IpakThuecku Bo Bcex ropojax YKpauHbI
KaHaJU3allMOHHbIE CeTH TpeOyloT 3aMeHbl U KamuTalbHOro peMoHTa. [IpumepHo moioBHHA
TOPOJICKUX CTOYHBIX BOJ COpachlBalOTCS B BOAHBIE OOBEKTHI HEIOCTATOYHO OYMILIEHHBIMHU, UX HUX
okoo 15% - BooOme ©Oe3 ouuctku. be3 Bcsakol ouucTku cOpaceiBaroTcss a0 70%
MIPOU3BOJICTBEHHBIX CTOYHBIX BOJI.

OpHolt U3 CIOXKHEHIIUX MpobseM ist O0NBIINX TOPOJOB YKpauHbI SBISETCA 3aXOPOHEHUE
MIPOU3BOJICTBEHHBIX M OBITOBBIX OTX0JOB. Ilpuyem ClI0KHOCTH MPOOIEMBbI MPOMOPIHOHAIbHA
YHCIIEHHOCTH HACEJICHHs M MPOMBIIUICHHOMY MOTeHIHany ropoja. JlanamadTel, 00ycloBICHHbIE
HaJIMYUEM KapbepoB, pa3pe30oB U JAPYrUX MECT MOObIYM TOJE3HBIX HMCKOIMAEMBIX, a TaKXKe MEeCT
CKJIQIMPOBAHMS TPOMBIIUICHHBIX W OBITOBBIX OTXOJOB B BHIE OTBAJOB, XBOCTOXPaHWJIMIIL,
[IUTAMOHAKOTIUTENEH, TePPUKOHOB, CBAOK, (OPMHUPYIOT 30HBI TEXHOT€HHOTO OITYCTHIHUBAHUS,
IJIONIaAb KOTOPhIX K KOHIy XX CT. cocTaBmia okosio 8% OT oOImieil Tepputopuu YKpauHbI.
3arpsA3HEeHHOCTh MOYB B TOpOJIaX CBs3aHa, TJIaBHBIM 00pa3oM, ¢ BhIOpOcaMu aBTOTpaHCHOpTa U
MPOMBILUJIEHHBIX ~ NPEANPUATHI. 3arps3HSIONIME BEUIECTBA OCEAAIOT WM  BBIMBIBAIOTCA
aTMOc(epHBIMH OCaJKaMH U3 BO3AYIIHOTO OacceiiHa B paauyce 10 5 KM OT CTallMOHAPHOTO
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UCTOYHMKA BBHIOPOCOB. OCHOBHBIMM MCTOYHHMKAMH 3arpsS3HEHUS MOYBCHHOTO IOKPOBA SIBIISIOTCS
TOC, npeanpusaTyst 4epHOHM U LIBETHOM METAJUTYPrHUH.

Okonornyeckass oOctaHoBka B JloHenkoil oOmacTu sBIseTcs KpaiiHe HEOJIaronmpusiTHON B
CBSI3M C MHTEHCUBHBIM Pa3BUTHUEM MPOMBIIUIEHHOCTH U CEJIbCKOIO XO3SHCTBa. 371€Ch J00BIBAIOT
o4ty Tperbto yacth yris OwiBiiero CCCP, mpou3BOJsST 4ETBEPTYIO YacTh Kokca, 14% meramna.
Bornee ThICSYM MPOMBIIICHHBIX MPEANPUATHI BHIOPACHIBAIOT B BO3AYIIHYIO CPEAY CBBIIIE 3 MIIH.T
B I'oJl BpeIHbIX BemecTB. B Jlonbacce Ha 0JJHOTO JKUTENS MPUXOJUTCS 2,6 THIC.T MPOMBIIIIEHHBIX
OTXOJIOB. YpPOBEHb TEXHOTCHHOW Harpy3ku B JlonOacce Ha 1 kM? cocraBisier 190 ThIC.T. [2].
OCHOBY MPOMBIIIJICHHOTO MOTEeHIMANa JIOHEIKOH 001acTH COCTAaBIISET TOPHO-METALTyPTHIEeCKUH
KOMILJIEKC, KOTOphI obecnieunBaer 69% IMPOMBILIIEHHOIO MPOU3BOJACTBA. B HEM 3aHATO 0KOJIO
58% paOOTHUKOB pernoHa, a 3To cBbImIe 1,2 MIH. yenoBek. PailoH XapakTepusyercss HaJIUYUEM
KPYIHBIX MPOMBIIUIEHHO-TOPOJACKUX U TEPPUTOPUATBHO-TIPOMBILIUIEHHBIX KOMIUIEKCOB, T/€
BEJIETCSl MHTEHCHBHAs IMOJ3€MHas OTpabOTKa KaMeHHOro yris. B pesynbTare aedaTeabHOCTH
TOPHBIX TMPEANPUATAN MOBBINIAETCS KOHIIEHTpALlMs pa3jMYHbIX TOKCHUYHBIX COEIWHEHUH U
OpraHMYeCKHUX BEUIECTB B Tujpocdepe U JUTOCPepe, YTO OTPHULATEIBHO CKa3bIBaeTCs Ha
COCTOSIHUM OKPYXKAIOLIeH cpebl U 3J0pOBbE HACETIECHHUS.

[Ipocnenuth cTeneHb 3arpsS3HEHHOCTH IMOYOBOTPYHTOB MOXHO Ha IpuMepe 2 Haubolee
3arpsI3HEHHBIX TOpOJ0B YKpanHbl — I.JloHenka u r.MakeeBka, KOTOpbIE COBMECTHO C TOpOJAAMH
ABneeBka, SlcuHoBaras u mp. oOpasyroT [{oHEnKy HHAYCTpHAIBHYIO arjioMmepanuio. B aTux
ropoJiax CKOHIIEHTPUPOBAHBI MPEANPUATHS TOPHOAOOBIBAIONIEH MPOMBIIIIICHHOCTH, TEPPUKOHbBI
KOTOPBIX PACIIOararoTcsl B HETIOCPEACTBEHHON OIM30CTH OT KHWJIBIX KBAapTalIOB. B 1eHTpanbpHOM
4acTU TOpPOJOB HAXOATCS KpYHHbIE METaJUTyprUueckue 3aBOJIbl, HMMEIOTCA MPEeANpHUSTHSI
XUMHUYECKOH (TPOM3BOACTBO IMJIACTMACC, XUMPEAKTUBOB) M KOKCOXUMUYECKON MPOMBIIIIEHHOCTH.
Br1Opochl 3TuX npeanpustuii GOpMUPYIOT JOCTATOYHO YCTOWYMBBIM CMOT, KOTOPBIA MPAKTUYECKH
KPYTJIOTOJIMYHO TEMHO-(UOJIETOBOM JBIMKOW BHCHUT Haja BceM MeramosmcoM. B Jlonenke B
pe3ynbTaTe HapylIeHUs THUIPOTeOJIOTUYECKOro peXHMa TMpH  YrieAaoOblye, OCeJaHUM Ha
MOBEPXHOCTH Ha MOoJApabOTaHHBIX YYacTKaX IMOJ BO3AECHCTBHUEM JOIOJHUTEIBHON CTaTHUECKOM
Harpy3ku OT TBEpAbIX MPOU3BOJACTBEHHBIX OTXOJOB MPOMU3OILIO MOATOIUIEHME W YACTHUYHOE
3a00JauMBaHUe MPUMEPHO TPEThEH YacTH TOPOJCKOW TeppuTopun. Kpome TOoro, Ha OTAEITBHBIX
ydacTKax HaOJI0aloTCa MPOBalibl 36MHOM MOBepXHOCTU. Takue MmpoOieMbl XapaKTepHbl U s
JIpYrUX IIaXTepCKUX TOopoJ0B U TMocenkoB JlonOacca. BoOJBIIMHCTBO mNpeAnpusTUd KpPYIHBIX
roposoB Jlonbacca mocTpoeHbl B JOBOCHHBIM M TIOCIEBOCHHBIM mepuoa u padoTaloT [0
yCTapeBIIMM TEXHOJOTUAM, 4YTO TpeOyeT TEXHUYECKOTO TNEPEeOCHAIleHUsT B HaIlpaBJICHUU
HKOJIOTH3AIMM TEXHOJIOTUYECKUX TMPOIECCOB C IeNibl0 0Oojiee MOJTHOW MepepabOTKU CHIPhA,
BHEJPEHUS OOOPOTHBIX M 3aMKHYTHIX CHCTEM BOJOCHA0)KEHMS, yMEHBUICHUS BBIOPOCOB B
atMocdepy u T.1.

C uenbro M3y4eHHs CTENEHU 3arpsS3HEHHOCTH MOo4B ropoaoB JloHenk u MakeeBka ObLIn
MpoBeJIeHbl PadOTHl MO ONPOOOBAHMIO MOYBOIPYHTOB HA TEPPUTOPUSX TOJIEH NEHCTBYIOIIUX U
3aKpBITHIX MAXT - UM.I'opekoro, “JIuaueBka”, um.Yenrockunies, uM.['azetsr “TlpaBaa” (r.JloHenk),
uMm.baroBa, um.Opmxonukumze, “CeBepHas” u “KpacnorBappeiickas” (r.MakeeBka). bbuio
otobpano oxoyso 730 mpoOd TMOYBOIPYHTOB, B KOTOPHIX C TOMOIIBIO CHEKTPAIbHOTO
MOJIYKOJMYECTBEHHOTO aHaJIN3a ONpPENesUINCh cojepkaHus 42 xuMmuueckux annemeHToB u [IXB.
[ToneBble paOOTHI BBHINOJHSAINCH MApPTHEH CTPYKTYPHO-T€OJMHAMHUYecKoro kaptupoBanus I[1O
“Yxpyriereojaorus”, aHaIUTHYECKHE HCCIe0BaHus MpoO ObuIM MpoBeAeHsl B Jaboparopusix [10
“Yxpyrnereonorus” u III'O JloHeukreonorus”, aHanu3 M 00pabOTKa MOJYYEHHBIX JAHHBIX
ocyliecTBisIack aBTopamu Ha kadenpe «I[1W u 3I» ouHTY.

ITouBsl J[lonOacca mpeacTaBieHbl YEpHO3EMOM ¢ cojepxkaHueM Trymyca 10 5%. Onu
HAKaIlJIMBAIOT XMMHUYECKNE IEMEHTBI U COCIMHEHNS] TEXHOTEHHOIO IIPOMCX0XKIEHUS, B PE3YIbTATE
4yero 00pa3yroTcsi TeOXUMHUUECKUE aHOMAIINH, OKa3bIBaIOIIUE MIOCTOSHHOE HETaTUBHOE BO3JIEHCTBHE
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Ha MPU3EMHYIO0 aTMocdepy, MOBEPXHOCTHBIC W MOA3EMHBIC BOJbI. Kak Mokaszamu MpOBEICHHBIC
HaMH UCCJIEIOBAHUSI, OCHOBHBIMU 3arps3HAIOIIMMU 3JIEMEHTAMHU TMOYB IIAXTHBIX Mosel r.JloHeuk u
r.MaxkeeBka SIBJIIIOTCS 3JIEMEHTHI | Kj1acca omacHOCTH - CBUHEIl M LIMHK. KOHIEHTpals CBUHIIA B
[I0YBAaX MCCIEAYEMBIX IIAaXTHBIX TMOJel BecbMa HeoaHopoaHa. Okono 70% Tepputopuun
XapaKTEepPU3yeTCs COACpKaHUSAMU CBUHIA, He mpesbimaronmmu 20 mr/kr npu [1IJIK=30 mr/kr. Ha
OCTAJIbHOW TEppPUTOpUU paiioHa cojepkanusi cBuHia mnpesbimaroT [IJIK B 2-10 pa3a, mocturas
snagennd 300 wmr/kr (10IIAK — mome maxtel um.l'oppkoro). Takue aHOMaNbHBIE YYaCTKH
pazmepamu 0,5-4,0 KM 3a)KCUPOBAHBI HAa BCEX UCCIICTYEMBIX MIAXTHBIX TOJISX.

3arpsi3HEHHE MOYB MCCIIEIYEMbIX MAXTHBIX MOJIeH IIMHKOM noBcemecTHO mpeBbimaet 111K B
2-3 u 6onee pa3. Ha Teppuropuu mpakTUYECKH BCEX MOJIEH BCTPEUAIOTCS JOKAIbHBIE YUaCTKH, TE
conepkanus nuHka nocturatoT 300-500 mr/kr (mons maxT um.batosa, uM.['opskoro, «I"aH30BKa),
yto 10 20 pa3 npessimaet [TIJKm.

DneMeHTBl BTOPOTO U TPETHETO KJIACCOB OMACHOCTU B MOYBAX MCCIIEAYEMbIX IIAXTHBIX MOJEH
00pa3yroT JOKaJbHbIE, OTPAHUYCHHBIE TIO TUIOMIAIM aHOMATUU. B eIMHUYHBIX CIIydasX OTMEUEHBI
npesbienus [IJK mis mapranua qo 10 ITJAK — mone maxter um.barosa, xpoma — go 1,5 TIJK —
nonst maxt «['an3oBka», «KpacHorBapneiickas», meau — 5-7 IIJIK- mons maxt «['aH30BKa»,
uM.baroBa. Ha mone maxtel mm.baroBa 3adukcupoBano mnpessimenue IIJIK B 1,5 pa3 mns
koOanbTa, Ha ypoBHe [IJIK ompenenensr conepkanust Hukens u BaHaaus. Coaep:KaHus CTPOHIIUS
(mo 500 mr/kr), 6epummms (no 3 mr/kr), utus (o 50 mr/kr), 6apus (1o 3000 mr/kr), 6opa (mo 70
MT/KT) TipeBbImaroT B 1,5-8 pa3 kimapk B 3eMHoi# kope [3].

Ha mnomsx maxt um.batoBa, «l'aH30Bkay uW HUM.UETIOCKHUHIIEB ONPEACISUINCH TakXKe B
eAMHUYHBIX TIPO0ax cosiepkanus pTyTH, ¢propa u cenena. KoHmnenTpamus pryTa gocturaet 6 MI/xr,
yto npessimaeT [I/IK mo 3 pa3, Kpome 3toro, npoBeeHHble paHee UCCAEAOBaHUS MMOKA3AIH, YTO
TEXHOTCHHBIC AHOMAJIUU PTYTH PA3TMYHOW KOHTPACTHOCTH NOKPBIBAIOT O0K0iI0 90% mouB
r.Jlonenka [1]. AHanu3 pacnpenesieHUsl 3arpsi3HEHUS MOYB PTYThIO MOKa3bIBAET, YTO OCHOBHYIO
pOJIb B 3TOM HTPAIOT Yriieqo0bIBarome (IaxThl), yriaenepepadaThIBAIONINE U YTIICMOTPEOAIOMNE
MIPEeNNpPUATHS, a TakKe ObITOBOE CXKUTaHME Yriis. AHOMajbHbIe KOHUEHTPAallMU PTYTH B MOYBAxX
YCTaHOBJIEHBI U B Ipyrux ropojaax Jlonbacca, oco6eHHO oHM BbICOKH B T.I'opnoBka, r.HukuToBKa,
r.EnakueBo. 3neck 6omee 100 et 10OBIBAIMCH U TTepepadaThIBATINCH PTYTHBIE pyabl HUKUTOBCKOTO
MECTOPOKJCHHUS, a TakKKe pAaclOJIOKEHO HECKOJIBKO KPYIHBIX KOKCOXMMHUYECKHUX 3aBOJOB,
MCIOJIB3YIOUIUX JUIS MOJyYeHHs] KOKCa MECTHBIE YIJIU, KOTOpble Hanbosee odoramieHs! pryThio. [1o
MMEIOLIUMCS TaHHBIM KOJIMYECTBO PTYTH B mouBax r.l'opnoBku B pailone HUKHTOBCKOTO pTYTHOTO
koMOuHata gocturaer 15-20 wMr/kr, a B r.EHakueBo BOIM3HM KOKCOXHMHUYECKOIO MU
METaJUTypTHYeCKOro 3aBoJIoB J0XoauT a0 10-15 mr/kr, mpu IIJIK B 2mr/kr [1]. Ha Teppuropun
r.Jlonenka ObUTI0 BbIAETEHO 89 OUYaroB 3arpsi3HEHHS MOYB MBIIIBSIKOM, B 12 U3 HUX coJepaHue
MBIIIbsKa B TouBax jgocturaer 85-250 mr/kr, uto B 40-100 pa3 Beime I1/IK. Muorue ouaru
3arpsi3HEHUs UMEIOT MPOCTPAHCTBEHHYIO U T'€HETHUYECKYIO CBSI3b C IIaXTaMHU, 000TraTUTENbHBIMU
(habprkaMu, KOKCOXUMHYECKHMHU 3aBojiaMu [ 1].

[ToBcemecTHO Ha TeppuTopuu r.MakeeBka u T.JIoHEHK 3aQUKCHPOBAHO 3arps3HEHHE IOYB
OpraHnyeckuMu coenuHeHusMH. KoHieHTpauus He(dTEepOIyKTOB B IOYBAX Ha UCCIEIyeMOi
TEPPUTOPUU TpeBbINIaeT (PoHOBBIE KOHIIEHTpauuu B 5-10 pa3. Berpeuarorest mokanbHbIE YUACTKHU C
coJiep>)kaHusAMU HedTenpoaykToB 1m0 928 Mr/kr (mone maxTthl UM.I'OpPbKOTO), YTO MpEBBINIACT
¢doHoBbie conmepkanus ans [lonbacca (40 wmr/kr) mgo 22 pa3. Ha mons maxt um. batosa,
um.Yentockunies, “Jlunueska”, “T'aH30BKka” cogep)kaHusi HEPTENPOIYKTOB MpeBbIIaeT GoH 10 15
pas.

3arps3HeHue TOYB (PEHOJIOM Ha TMOJOBHHE WCCIEAYyEeMbIX MIAXTHBIX TMOJIed ONM3KO K
¢doHoBomy conepxkanuto (0,01 wmr/kr). Ha ocranpHON mjom@aau OTMEYEHBI YYaCTKH C
KOHIleHTpanusMu (enona B 3-5, a B oTAeNbHBIX MecTax a0 30 pa3 mpeBHIIAIOIUMUA (POHOBBIE
KOHIIEHTpPAIIUU — 1oJIe MaxThl uM.Yemrockuuies — 0,44 MI/Kr.
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Konnentpamuu popmansaeruna coctaisitot 0,05-0,6 mr/kr, B oTnenbHbIX mpobdax — g0 10,05
Mr/kr (mone maxtel uM.YemrockuHueB) mnpu ¢onoBoi BemumumHe 0,05 mr/kr. Konmentpauuu
MOHOATaHOJIAMHHA JOCTHTalOT 2,12 MI/KT, a 1Mo OTAENbHBIM mpobam — 9,5 MI/kr (mojie maxTsl
uM.['opbkoro) npu ¢poroBoit Benmuune 0,10 mr/kr, a qudenunonmnponana — 1,6 Mr/kr (moJie MaxTsl
um.I'oprkoro), mpu GoHoBoO# BenmmunHe — 0,20 MI/KT.

CopnepxaHusl TaKWX BPEIHBIX BEIIECTB KaK aleToH, OCH30J, JTHJAIeTaT, OPTOKCHIIOIN,
XJIOPOSH30JT HAXOJATCS B IMOYBOTPYHTAaX B KOHIGHTpamusX mnpeumyinectBeHHo Hmwke [1/IK
Uckirouenne cocTaBisieT XJI0pOSH30J1, COACPHKAHUSL KOTOPOTO 10 HEKOTOPHIM €IMHUYHBIM MTpoOaM
npessimatot [TJIK B 1,5-2 pasa, 6en3on —o 2,2 pas, Toxyod- 0 2 pas.

[IpoBeaeHHbIE HCCIEA0BAHUS MMOKA3AJIM, YTO MOYBBI TOpoJ0B JloHenk 1 MakeeBka cozepxar
BBICOKHME KOHIICHTPAIIMU TOKCUYHBIX AIIEMEHTOB U OPraHUYECKUX COCAMHEHUHN, BO MHOTHX CITydasx
npesbimatone [1JIK wim donoBbie 3HaueHus. Kak mpaBuio, BEICOKHE KOHIEHTPAIIMHU THKEIBIX
METaJUIOB U OPTaHWYECKUX COCTUHEHWN MPUYPOUYEHBI K TOPSIIMM OTBaJlaM YTrOJIbHBIX IAXT, K
MOHMKEHUSIMU B penbede, Kyaa MPOUCXOIUT CHOC TOKCHYHBIX DJIEMEHTOB WM HUX COCTUHEHUH C
TEPPUKOHOB, K BBIXOJAaM TEKTOHHMYECKUX HapylieHui. bombioe BIWMsHUS Ha 3arps3HEHHE
MOYBOTPYHTOB  OKA3bIBAIOT TaKXe aBTOMOOMIBHBIN U KEJIE3HOJOPOXKHBIM  TPaHCIOPT,
NESTETHPHOCTh METAJUTYPTHYECKUX 3aBOJOB, OBITOBOE CKHTAaHHME JOHEUKuX yrieu. Kpome storo,
WMCTOYHUKH 3arpsS3HEHUS] TAK)Ke CBS3aHBI C TMPOU3BOJACTBEHHOM ACSITEIBPHOCTHIO CAMUX IMAXT U UX
MOJCOOHBIX TIOMEMICHWH, PEMOHTHBIMH MACTEPCKUMH, JJIEKTPOCTAHIMSIMH, KOTEIBHBIMHU,
3apSTHBIMU aKKyMYJISITOPOB a TaKKe C KaHATM3alMOHHBIMU OTCTOMHUKAMU U JIp.

T.o0., UCTOUHUKAMU BO3JICHCTBHS HA MPUPOJHBIE KOMIIOHEHTHI SBIISIFOTCS TEXHOJOTUUYECKHE
MPOIIECCHl TOPHOIOOBIBAIOIIETO IMPOU3BOJCTBA, B KOTOPBIX OCYIIECTBIISIETCS OOMEH BEIIECTB,
sHEepruer u uHpopMaIrel ¢ TpUPOTHON cpenoi. BrisBieHNE NCTOYHMKA 3arPsI3HEHUS] TTPUPOTHOM
Cpelbl, ompejesieHue MoKas3areseil, UX XapaKTepU3yIOINX — OAWH W3 HauboJiee Ba)KHBIX JTAIllOB
HKOJIOTHUECKUX HCCIEeOBaHUI. YCTaHOBJEHHAsl 3arpsA3HEHHOCTh IOYBOIPYHTOB T.JloHEHK u
r.MakeeBka OKa3bIBa€T TaKK€ HEraTMBHOE BIIMSHUE HA COCTOSIHME aTMocdepsl M THUApocdepsl,
0COOEHHO TOBEPXHOCTHBIX U MOJ3EMHBIX HCTOUHUKOB MUTHEBOTO BOJOCHAOKEHHUS. DTO BBI3bIBACT
HEOOXOIUMOCTh TIPOJIOJDKATh Oo0jiee TIIyOOKOE M3YyU4E€HHE Te0JI0r0-3KOJIOTHYECKON 0OCTaHOBKH B
pPErvoHe C LENbI0 BBIABICHUS M YCTPAHEHUS! KOHKPETHBIX UCTOYHUKOB 3arps3HEHUs OKpYKarolen
Cpebl.
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