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AHOTALIA
Ha kBanmigikauiiiny po6otry wmarictpa cryaeHtku rpynu MEB-20 IllepOunu
Karepunu [lem’siHiBHM 3a TeMol0 «OIlliHKa BIUIMBY Ha JOBKULIS HAKOMUYYyBaudiB
[UIaMiB Ta HEOE3NMEeYHUX XIMIYHUX PEUOBUH (Ha Mpukiaal Oanku ScuHoBa Micta

Kam'sacrpke [{HinponeTpoBcbkoi 06macTi)»

Axmyanvnicms memu. Ilpu po3poOIll KOPUCHUX KOIajieHb, 30arayeHHl Ta
riIpoMeTanypriiHiii nmepepoOLi pya 1 KOHUEHTPATIB HEBIJ'€MHOI YaCTHHOIO
pyaoTnepepoOHOT0 BHPOOHMIITBA TPOMHUCIOBUX ITIAMPUEMCTB € XBOCTOBI Ta
IIIJTAMOBI T'OCTIOJIAPCTBA, CTBOPCHI U BUPIMICHHS NUTaHb TPAHCIOPTYBAHHS i
OpraHi30BaHOTO CKJaJyBaHHS MIHEpPAJIbHUX BIIXOAIB IMX MiJNPUEMCTB.
OCHOBHUMHU CTIOPYJIaMH XBOCTOBHMX Ta IUIAMOBHX I'OCIIOJIAPCTB € XBOCTOCXOBHIIA
1 IUIaMOHAKONMHUYyBadi, CHOPYAH TiAPOTPAHCHOPTYBaHHS XBOCTIB Ta IUIAMIB 1
CHOpyAx 0OOPOTHOT'O BOJONIOCTAYaHHS

ToMy oIliHKa BIUIMBY Ha HABKOJIMIIIHE CEPEJOBUINE MUIAMOHAKOUYYyBaya
BIJIXO/IIB Ta HEOE3MEeUHUX XIMIYHUX pedoBHH y Oainii SAcuHoBa micta Kam’stHChKe
€ AaKTyaJIbHOIO 3a/Iadu€l0 JUIS HAYKOBIIIB Ta TPAIliBHUKIB IMPOMHUCIOBUX
HiAIPUEMCTB PYAOIIEPEPOOHOTO BUPOOHHUIITBRA.

Memoto pobomu € OIllHKa BIUIMBY Ha HaBKOJMIIHE CEPEIOBUIIE
[IUTAMOHAKONIMYyBaya BIIXOMIB Ta HeOE3NMeUyHWX XIMIYHUX PEYOBUH Yy Oaui
ScunoBa micta Kam’siHCBKE

Ob'exkm  Oocnidocennss — Tporiec 3a0pyAHEHHS  HABKOJIUIIHHOTO
CEepelOBHUINIA  BHACHIJMIOK  JISIBHOCTI  IUIAMOHAKONMYyBaya  BIAXOIIB  Ta
HeOe3MeyHnX XIMIYHUX peuoBuH y Oamniii SlcuroBa micta Kam’ ssHebKe

IIpeomem oocniodicenns — 3HWKCHHS PIBHS 3a0pyTHEHHS HABKOJIHUIITHHOTO
CepeIOBHINA B i Yac JIIsUTBHOCTI IIUTAMOHAKOIIMYYBaJya BiAXO/IiB Ta HEOE3MEUHNX
XIMIYHUX pedoBHH y Oanti SicuHoBa micta Kam’sHChKe

Buxioni oani maboparopHoro aHainizy mpo0 Bojau Oyiu HajgaH1 JabopaTopiero

BAT «/lninpoa3zor». HopMaTuBHO-TEXHIYHA JOKYMEHTAlllsi HaJaHa BIAALIOM
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OXOpPOHH HABKOJIMIITHBOTO MPUPOJHOTO cepeaoBHina JlemapraMeHTa eKojiorii Ta
NPUPOAHUX pecypciB micTa KaM sHCbKe.
Enemenm maykoeoi noeuznu momnsrae B ajganraifii Metoauku HikomaeBoi
[.O. KOMIUIEKCHOTO OIIIHIOBAaHHS BIUIMBY IMOTEHIIHHO-HEOE3MEYHUX OO0’ €KTIB 3
BUKOPUCTAHHSIM E€KCHEPTHO-aHATITUYHUX METOJIB E€KOJOTIYHOr0 ayJauTy Ha
OPUKIAIl TPOMHUCIOBUX XBOCTOCXOBHIN PO3TAalllOBaHUX B Oanii SlcuHOBa Micta
Kam'sacrke [{HinponeTpoBchKoi 001acTi.

Pezynomamu  oocnioocennsi. Exonoriuna cutyauis B M. Kam’sHcbke

IPOTSITOM TPUBAJIOTO MEPIOAY XapaKTePUYETHCS IK «KPU30BaY.

3adikcoBaHO 3HAYHE TIEPEBUILICHHS TEOXIMIYHUX TIOKA3HUKIB JIESIKUX
enemMeHTiB y rpyHTax. OcobnuBy yBary TpeOa 3BepHyTH Ha BMicT Ce Ta P3E B
MoJIIMIHEpaIbHIA ~ PEYOBHMHI  XBOCTOCXOBHUIN. BCTaHOBIEHO  MEpEeBHUIICHHS
nokasuukie ['JIK Ni ta Cu y p. KoHomnsHka, ska MmpoTikae B Oe3mocepeiHin
OJIM3BKOCTI JI0 XBOCTOCXOBHIIA IO JO3BOJIAE MPUNYCTHUTH HASBHICTH Mirparii
3a3HAYEHHUX €JIEMEHTIB 3 XBOCTOCXOBHIIA 3 MiJI3EMHUMHU BOJAAMH Ta X aKyMYJISIIIIO
00Uy PIUKH.

Cmpyxkmypa ma obcsae pooomu. Pobora cKiIamaeTbcs 31 BCTYIY, TPbOX
PO3/1TiB, BUCHOBKIB, BUKOPHUCTAHHUX JIITEpAaTypHUX JpKepen (37 HaliMEHYBaHHS ).
Po6ora mictuth 6 pucynkis, 11 Tabnuie. 3aransHuit 06csr poOOTH —/ 7 CTOPIHKH.

Knrouoesi cnoea: €KOJIOT1YHa OIlIHKA, XBOCTOCXOBHIIIE,

[IUTAMOHAKOINIMYyBay BIIXO/A1B, HEOe3MeyH1 XiMI4H1 PEYOBHHH.



SUMMARY
Kateryna Demyanivna Shcherbyna, a student of the MEB-20 group, has a master's
thesis on the topic «Assessment of the Environmental Impact of Sludge and
Hazardous Substance Accumulators (on the Case Study of Yasynova Ravine,
Kamyanske, Dnipropetrovsk Oblast)»

Actuality of theme. In the development of minerals, beneficiation and
hydrometallurgical processing of ores and concentrates, an integral part of the ore
production of industrial enterprises are tailings and sludge farms, created to address the
transportation and organized storage of mineral waste of these enterprises. The main
structures of tailings and sludge farms are tailings and sludge storage facilities, tailings
and sludge hydraulic transport facilities and circulating water supply facilities.

Therefore, the assessment of the impact on the environment of the sludge storage
of waste and hazardous chemicals in the Yasinovo beam of the city of Kamyanske is an
urgent task for scientists and workers of industrial enterprises of ore processing.

The aim of the work is to assess the impact on the environment of the sludge
storage of waste and hazardous chemicals in the Yasinovo beam of the city of
Kamyanske

The object of research - the process of environmental pollution due to the sludge
of waste and hazardous chemicals in the beam Yasinovo city Kamyanske
The subject of the research paper is the reduction of the level of environmental pollution
during the activity of the sludge storage of waste and hazardous chemicals in the
Yasinovo beam of the city of Kamyanske

The initial data of the laboratory analysis of water samples were provided by the
laboratory of OJSC "Dniproazot”. Regulatory and technical documentation provided by
the Department of Environmental Protection of the Department of Ecology and Natural
Resources of Kamyanske.

The element of scientific novelty consists in adaptation of a technique of
Nikolaeva 1.0. comprehensive assessment of the impact of potentially dangerous objects
using expert-analytical methods of environmental audit on the example of industrial
tailings located in the beam of Yasinovo, Kamyanske, Dnipropetrovsk region.

Results of the research. The ecological situation in Kamyanske has been
characterized as "crisis" for a long time.

Significant excess of geochemical parameters of some elements in soils was
recorded. Particular attention should be paid to the content of Ce and REE in the
polymineral substance of tailings. Exceedances of Ni and Cu MPCs in the Konoplyanka
River, which flows in the immediate vicinity of the tailings, have been established, which
suggests the migration of these elements from the tailings with groundwater and their
accumulation near the river.

Structure and scope of work. The work consists of an introduction, three
chapters, conclusions, used literature sources (37 titles). The work contains 6 figures, 11
tables. The total volume of the work is 77 pages.

Key words: ecological assessment, tailings pond, waste sludge storage, hazardous
chemicals.
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BCTVII

HanpysxeHna ekosnoriyHa cutyalis B YKpaiHi 3HaYHOIO MIpOIO € HAaCIIAKOM
TPUBAJIOTO €KCTCHCHBHOTO PO3BUTKY Ba)KKOi MPOMHUCIOBOCTI Ta CHEPTETHKH, IO
MPU3BEJIO 10 HAKOMUYEHHS 3HAYHOTO 00CATY TOKCUYHUX BIXO/IIB.

[Ipu po3poOui KOPUCHUX KOMalleHb, 30aradeHHl Ta TCIApOMETanypriiHii
nepepoOiil pya 1 KOHIEHTPATIB HEBIA'€MHOI YacCTHHOIO PYJ0NepepoOHOro
BUPOOHUIITBA TIPOMMCIIOBUX MIAMPUEMCTB € XBOCTOBI Ta IIIAMOBI IOCIIO/IAPCTBA,
CTBOPEHI Uil BUPINICHHS TMTaHb TPAHCIOPTYBaHHSA 1 OpPraHi30BaHOTO
CKJIQJyBaHHS MIHEPAJBHUX BIIXOJIB IHUX MiANpHEMCTB. OCHOBHHMH CIOPYIaMH
XBOCTOBHX Ta IIJIAMOBHMX T'OCIOJIAPCTB € XBOCTOCXOBHIINA 1 NMUIAMOHAKOIIMYYyBaYi,
CHOPYAM TIIPOTPAHCIIOPTYBAHHS XBOCTIB Ta HUIAMIB 1 CHOPYAH OOOPOTHOIO
BoJonIOCTaYaHHs [1, 2].

KpiMm TOro, XBOCTOCXOBHWINIA BITHOCATBHCA 1O OO’€KTIB 3 MiABUIIEHOIO
€KOJIOTTYHOI0 Hebe3mnekoro [3].

Memoro pobomu € oOIllHKa BIUIMBY Ha HaBKOJMIIHE CEPEIOBUIIE
IIUTAMOHAKONIMYyBaya BIIXOMIB Ta HeOE3NMeUyHWX XIMIYHUX PEYOBUH Yy Oaui
SAcunosa micta Kam’ ssHCbKe

Ob'ekm  Oocnioswcenns — Tpolec 3a0pyIHEHHS  HABKOJIHUIITHHOTO
CEepe/IOBHINIA  BHACHIJIOK  JISJIBHOCTI  IUIAMOHAKONMWYyBaya  BIAXOJIB  Ta
HeOe3MeyHuX XIMIYHUX peuoBUH y Oanii ScunoBa micta Kam’stHebke

IIpeomem oocniodicenns — 3HKCHHSI PIBHS 3a0pyIHEHHS HABKOJIHUIIIHHOTO
CepeIOBHINA B i Yac MISIIBHOCTI IINIAMOHAKOIIMYYBaya BiAX0/(iB Ta HEOE3MEeUHUX
XIMIYHUX pedoBHH y Oanti SicuHoBa micta Kam’ sHChKE

Buxioni oani mabopatopHoro aHamizy mpo0 Boau Oyiu HagaHi JIabopaTopiero
BAT «Jlninpoa3zor». HopMaTtwmBHO-TEXHIYHA JOKYMEHTAIllsl HaJaHa BIIIIOM
OXOPOHU HABKOJIMIITHBOTO TPHPOJHOTO cepeaoBmiia JlemaprameHnTa eKoJorii Ta

MPUPOJIHUX pecypciB MicTa KamstHCbKe.



[NHEPEJIIK  YMOBHHUX IIO3HAYEHb, CHMBOJIIB,
CKOPOYEHDb I TEPMIHIB

BAT — BigkpuTe akiiioHepHe TOBAPUCTBO
MATI'ATE - MixHapoaHa areHiiis 3 aToMHO1 eHeprii
JI1 — nouepHe NiANPUEMCTBO

TEC - TennoBa eleKTpUYHA CTaHIISA

HIIC — HaBKONMIIHE TPUPOJHE CEPEAOBUIIE
BO3 - opranizaiiisi 0OXOpOHH 3710pPOB’si
CHOP - cunbHOIIIOY1 OTPYHHI PEUOBUHU
TH — TexHoreHHe HaBaHTAXEHS

I'TC — razoTpancnoptHa cucTema

HAH — nHamionanpHa akajuemisi HayK

P3E — pinko3eMenbHi e1eMEHTH

I'’IK — rpaHr4HO-A0MTyCTUMA KOHIIEHTpAIIis
[IBX - monmiBIHUIXJIOPHU/T

JCT — Jlep>xaBHMI CTaHIapT

TY — TexHiuH1 yMOBHU

11
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1 CTUCJIA XAPAKTEPUCTUKA PAMOHY PO3MIIIEHHAI

1.1 Ictopuuna cnipaBka

Konuce JIHINpoa3epKUHCHK NEpeTHHala MallboBHUYA SIcuHOBa Oanika. 3a
criorajjaMy CTapOXWIiB, BAKOPHCTOBYBAJIACsS BOHA SIK 30HA BiAMOYHHKY.

Ane 1961 poky, 13 BBEIEHHSIM a30THO-TYKOBOTrO KOMOIHATy (3rojom
BUpoOHMYOro 00’enHanHs, a HUHI BAT «/[HinpoazoT»), y Oanky 3axoauiucs
3CHITaTH 30J1y TBEPIOTAIIMBHUX KOTJIIB MAPOCHIIOBUX IIEXIB.

Opnaue Bxe 3 1969 poky, ko KOMOIHAT MEPEUIIOB HA ra3, MOTpeda B IbOMY
Bianana. Ta SIlcuHOBY Oanky He 3aiMuIIMIM B criokoi. [leperopoawim nam6oro i
«repenpodimroBaIM» B IIUIAMOHAKOIMYYBAa4d  BIIXOJIIB  MHUIII SIKO-COJIOBOTO
OYHIIICHHS KOKCIBHOTO Ta3y, SIKMi 3aCTOCOBYBAJIM JJIT BUPOOHHMIITBA aMiaky. | Tak
tpuBango 10 1986-ro. II’aTHaAIATE JIIiT IO TOMY «/[HIMpPOa30T» 3a CXOBHILEM IIe
CTEKUB 1 JOTJIA1aB — YTPUMYBAB Y OUIbII-MEHII IPUAHATHOMY CTaHi [4].

3 2001-ro Hivoro moxmibHOro He BigOyBaeTbes. Sk Hacmimok 12 3
MOJIOBUHOIO TEKTAapiB Y MHUHYJIOMY TPHUPOAHOI HU3MHM, MEPETOPOHKEHOI Temep
rpebiiero, MICTATh Maiike 670 TUCAY TOHH PEUYOBHH, IO HAIEKATH 0 KaTeropii
0CcO0JMBO HeOE3MeYHNX. TakoMy «MEPTBOMY MOPIO» HE MICIIE B MEKaX BEJIUKOTO
HaceJIeHOro MmyHKTy [4].

InyTh momri, MiTHIMAIOTHCS IPYHTOBI BOJIH, 1 PIBEeHh HEOC3IEUHUX PO3UHHIB
csarHyB HuHI 127,03 meTpa Buie Bix piBHA [Himpa, xou rpedis, sika ixX mianupae,
po3paxoBaHa Ha MaKCUMAJIbHY MO3HAUKy 126,8 meTpa.

Maro xTo 3Hae, 1o me Kiibka pokiB Tomy ekcieptd MAI'ATE minroryBanu
J0TIOBiIb «BIUTMB pai0OaKTUBHUX BIAXOIIB XBOCTOCXOBHINA «/[HIMPOBCHKE» Ha
HaBKOJIMIIIHE  CEpeloBHINE». Y  HIA  4YWTaeMO:  «XBOCTOCXOBHUIIE Y
JHIOpOA3epKMHCHKY  TMOTEHIIHHO  HaizarposnuBime s [liBgeHHOTO
[IpuyopHomop’si, a B HaWripumioMy BUMaAKy ¥ mis kpaiH YopHOMOPCHKOTO
OaceifHy uepe3 HOro posTalryBaHHS 1M00iu3y JIHimpa ¥ HasSBHICTh BHUTOKIB 1

MOXJIMBICTh pYHHYBaHHSI yTPUMYBaJIbHUX JaMO» [4].
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CBoi nocHiIPKEeHHsI MPOBEIU TO1 TYT 1 BueH1 [IpuaHINPOBCHKOr0 HAYKOBOTO
ueHntpy HamionaneHoi akagemii Hayk YkpaiHu. Ock iXH1 BUCHOBKHU: «/lomycTumi
KOHIIEHTpaIlii  OUIBIIOCTI XIMIYHUX KOMIIOHEHTIB ~ Ta  PaJiOHYKIIiIiB
«/IninpoBcekoro» nepesuiieHo B 10—20 paziB, 1[0 CBIAYUTH IPO MPOIECH, SKI
B1I0YBalOThCA, 3 BUJIYTOBYBaHHS XIMIUYHUX CHOJYK 1 PaJlOHYKIIAIB 13 TBEPAHUX
paaloaKTUBHUX BIAXOJIB Ta iX BOAHOI Mirpamii. Y pailloHI XBOCTOCXOBHUIIA
YTBOPWJIMCS Opeosid 3a0pyAHEHHS Ha3eMHMX 1 mia3eMHuX Boa. Opeon
3a0pyaHeHHs pfocsrae pidok KonormmstHku Ta JlHimpa, ne croctepira€Thes
PO3BaHTAXKEHHS MIJ36MHUX BOJ y MOBepXHEBl. CXOBUIIE paJlilOAKTUBHUX B1IXO/1B
y JHINpoa3epKUHCHKY 3arajioM CTaHOBUTH 3arpo3y KaracTpodu HalliOHAJILHOTO
MacirTady, sKka MOTIM MPOTITOM JOBTOTPUBAJIOIO TEPiONy BIUTUBATUME HA JKUBY
IPUPOTY, BKITFOYAIOUN MPUPOAY TEPUTOPil, mpuiierux 10 Cepea3eMHOMOPCHKOTO
OaceilHy, $KIIO LUIICHICTh KOHCTPYKIIH XBOCTOCXOBHINA Oyae TMOpyllieHa B
pe3yiabTaTi epo3ii, TEPOPUCTHUHO-TUBEPCIHHUX 11 400 BUHUKHEHHS KAaTaKJII3MIB 1
aBapiit» [4].

Biaroni, sx xonumHik Pagsacekuit Coro3 y Kostux Bogax mouas no0yBatu
ypaHOBY pyny, 30arauyBanacst BoHa B J{HIIpoa3epkMHCHKY. Ha criemiaiizoBanoMy
i nyxe 3acekpeueHoMy [IpuaHIIPOBCHKOMY XIM3aBO/I1.

TexHomoris, 3a CBITOBUMH MipKaMH, HIOM Ha piBHI IEpPEIOBUX, OJIHAUC
n0BOJII OpynHa. YpaHoBa pyna ApoOuiacs, Maibke KpUIIWIacs, a IOTIM
pO3UMHsIIacS B CipuaHiidi KUCIOTI. Bimxomm — rycra mimaHomojiOHa MyJibla, B
AKIH, OKPIM KUCJIOTH, BUCTAYAJIO U 3aJUIIKIB PaIOAKTUBHUX €JIIEMEHTIB. Y 1HIINUX
AIEpHUX KpaiHax TakKi BUPOOHUIITBA, MO-TIEpIIE, PO3TAIIOBYBAIW JajeKO BiJ
TYCTOHACEJICHMX  paiioHIB, a TO-Apyre, iXHI  BIAXOAW  MaKCHMaJbHO

3HENTKOKYBaJIM 200 CKJIayBaJIH Y CIICIIMOTHIILHUKH [4].
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1.2 PosramryBanus 00’ €KTiB
VB

B aaminicTpaTHBHOMY BIAHOIIEHHI TEPUTOPIS pO3TalllOBaHA!

- nulamMoHakonuyyBad 0. ScumnoBa — B M.  Kam'sHcbke

JIHITPONETPOBCHKOT 001aCTI;

. xBocTocxoBHIe «CyxadiBCbKe», 2-ra CeKlis — Ha TepuTopii
CyxadiBChbKOTO npoMMaiTaHIuKa JIHITPOBCHKOTO paiioHy
JIHImponeTpoBCchKOi 00J1aCTI.

Tepuropiss 00'€exTIB 3HAXOASATHCS B MPOMUCIOBIN 30HI, 1€ pO3TallOBaHi
HiANMPUEMCTBA Ta 00'€EKTH XIMIYHOTO KOMILJIEKCY.

JlutsHKa mmaMoHakonuvyBada y 0. SIchiHOBa po3raiioBaHa B IIpaBoOepexkHii
gyactuHi M. Kam'sHceke, Ha cxigHid 11 okomuui, Ha Teputopii BAT
«IuinpoA30T», miasigomua JIIT «Exkoantuaiay [5].

[IInaMoHakoIM4YyBa4 pO3TAIIOBAHUN B TIBICHHO-CXIIHIM YacTUHI Oaliku
SlcunoBa, B 1,6 - 2 KM Ha cXijg BiI >KUTI0BOI 30HM M. KaMm'sHceke, B 2,1 KM BIf
npotoku KoHoruisiHka.

XBoctocxoBule «CyxadiBChbKe» pO3TAIlIOBAHE B JIIBOMY OTBEPXKKY Oanku
PoccomnoBara (6aceiin p. Cyxa Cypa) Ha Teputopii CyxauiBCbKOTO MaijaH4YMKa, Ha
niBneHp Bim M. Kawm'sHceke, B 14 KM Ha NIBICHHHH CXiJ IpOMMAailIaHYMKa
konuimHboro BO I1X3.

Kananizamiitauii konexkrop ocBimiernx KO6H mis ckuay ocCBIiTIEHHX BOA 3
nuIaMoHakonuyyBava y 0. SlcuHoBa 10 2-i cekiii xBocTocxoBuina «CyxadiBChKe»
nepenOayeHUl B HANPSIMKY B37I0BK aBTOJOPOTH HarioHambHOTO 3HaueHHs HOS
«bopucnine-Kpemenuyk-JlHinpo-3amopixoks», mo teputopii M. Kam'sHcbke Ta

JlHinmpoBcwhKoro paiony JlHinmpormerpoBcbkoi obmacTti (Puc.1.1) [5].
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1.3 Kimimar

Teputopis mianmpueMcTBa pO3TalllOBaHA B 30HI 3 MOMIPHO-KOHTUHEHTAJIbHUM
KJIIMAaTOM, 1110 BIJ3HAYAETHCS KAPKUM 1 CYXUM JITOM 1 HE Jy’KE XOJOJHOIO 3UMOIO.
Knimamuuni napamempu (3a 0anumu onopnoi memeocmanyii Kam aucoxe)

Onaou: atMoc(epH1 onaju IparTh ICTOTHY poJib Yy Ipoleci GOpMyBaHHS SK
MOBEPXHEBOI'0, TaK 1 MiJI3eMHOr0 CTOKY. TepuTopis miANpUEMCTBA BITHOCUTHCS 110
30HM HECTIMKOTO 3BOJIOXKEHHSA. BiITKy YacTo crocTepiraloTbesi 0e3/1010B1
nepiogu. Bouu OyBaroTh TpuBamicTio Outblie 20 AHIB O ABOE MIOPiYHO, Oubin 30
IHIB — miopiyHo, 40 nHiB — 6-9 pa3iB y nmecsarunittsa. Piyna Hopma omaxaiB 3a
OaratopiuHuii niepioa aopiBHIOE 513 MM, 3 skux 3a Terumi nepion (IV-X micsii)
Bumnagae 317 mm (62% piuHoi KuIbKOCT1), 32 xomoaHui nepiox (XI-III micsi) -
196 mm [5].

AOGCONIOTHUM MICSYHUNA MAKCUMYM OIAJIB Y CEpIHI CkiIaB 213 MM, piuHUi
MakcuMyM - 820,6 MM, piuHa MiHIMaJIbHA KIJIBKICTh OnafdiB — 253,2 MM.

JIiTHI omajy HOCSATH MEPEBAKHO 3JTUBOBHM XapakTep. AOCOMIOTHUN 10OOBHI
MaKCUMyM OMafiiB — 82 MM.

VY cepeaHpOMy 3a pIK YacTKa PIAKUX OMaIiB CTaHOBUTH 73%, TBEpAMX —
12% 1 3mimaaux — 15%. 3a xologHui Tepioa POKY CHIBBLIHOIICHHS OIaJliB
ctaHoBUTEL 36%, 30% 1 34%.

TepMiau yTBOpPEHHS 1 CXOAY CHITOBOTO TMOKPOBY 3aJIe’KaTh BiJ MOTOJIHUX
YMOB 1 Bil POKY JO POKY CHJIBHO 3MIHIOIOTBhCS. Uepe3 dacTi BIIJIMTH, IO
CYNPOBOJIKYIOTHCS JOIIAMH, CHITOBHU ITOKPOB HECTIMKHMM 1 HEPiAKI BHUITAAKU
MOBHOTO HMOTO 3HHUKHEHHS cepen 3uMu. CTIMKUN CHITOBUW TIOKPOB y pErioHi
BiZICyTHIHN y 24% 3uM.

CepeiHe YHCIIO0 THIB 13 CHITOBUM MTOKPOBOM JIOPIBHIOE 76 mHSM [5].

Bucora cHiroBoro mokpoBy HEBeNMKa 1 Ay’Ke HEPIBHOMIpHA, BOHA CKIIAJA€ B

cepenHboMy 3-9 cM. Y okpeMi poku Bucora cHiry gocsrae 50 cm. I{iabHICTB

CHIFOBOTO TIOKPOBY TMOCTIMHO 3MiHIOEThCA. CepenHsi OararopiuHa BeJMYHUHA
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HIUTBHOCTI CHITY MpU HAWOUIbIIIN AekaaHii BUCOTI cTaHOBUTH 0,21 r/em® npu

3amacax BOJAM B CHITY 15 mm.

Ta6xa. 1.1 — CepeauboMicssuHa KiIbKICTh OIMAIB MO Micsmsx [5]

Micsui I [ i v (v (vl Vil [VIIIX [ X | XI | X

Kinekicte |43 |43 |43 |41 |46 |66 |54 |47 |38 |35 |47 |47

OIaJIiB, MM

Hagsuictes |20 |18 |8 - - - - - - - 3 15
CHITOBOT'O
IOKPHBY,
TTH1

CepennpobaraTopiuHa Ttemmepatypa moBitps — 8,7°C, camuil XOJOJHUI
MICAIlb — Cl4eHb (cepenHboMicsyHa OaraTojiiTHs Temmepartypa ciuns —4,7°C),
8,7°C, camuii Terui — JUINEHb (CepeaHbOMICAYHA OaraToOJIITHS TeMIepaTypa
munasg +21,6°C). A6comoTHUN MakcuMyM Temrneparypu +40°C gocsraB y 4epBHi-
cepmHi, aOCoMOTHUN MiHIMYM — MiHyC 35°C — y TroTOMY.

Becusiauii mepexin cepeaHbOI000BUX TeMmIiepaTyp MoBiTps dyepe3 0° 1o
MO3UTUBHUX 3HAYCHBb BIAOYBaeThCs 3BUYaiiHO 11 Oepe3Hs, dyepe3 +5° - 2 KBITHS.
Ocinniil mepexin yepe3 +5° BigOyBaeThcs 2 nucTomnana, yepe3 0° 10 HeraTUBHUX -
25 nucromana [5].

TpuBanicte 6e3Mopo3HOTO Mepiony maopiBHIoe 190 nHi, HalOuIbIIa — 228
IH1, HaliMeHIIa — 143 mgui.

Ta6:x. 1.2 — Temrieparypa 30BHIITHHOTO MOBITPS IO MicsIAX [5]

Micstni I I (i (v |{v [V Vv VI IX | XXX
CepegnboMicsiuHa o

L = R o | Q|| e ™~ S| o i
TeMgepaToypa S| s |2 |86 |lo|g |o o oG
nositps, °C ! R I I A

Cepenns 1060Ba
aMILTITy1a
temnepatypu, °C

6,0
5,9
7,0
9,9
11,0
10,8
10,6
11,2
10,7
8,8
5,6
5,0
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BonoricTe noBiTps 3aeXUTh Bl HUPKYIALIMHUX TPOLECIB 1 0COOIMBOCTEN
3€MHOI TOBEPXHI 1 XapaKTEPU3YETHCSI A0OCOIOTHOIO 1 BIIHOCHOIO BOJIOTICTIO.
AOCOJII0OTHA BOJIOTICTh Ma€ SICKpaBO BUpaKeHUU piuHui Xin. HaitmeHmmx
3HauY€Hb BOHA JOCATa€ B CiuyHI — JotoMy — 4,2 MO0., y Oepe3Hi aOcoioTHA
BOJIOTICTH IMIJIBUILYETHCS, MAKCUMYM CIIOCTEPITra€ThCs B JUMHI 1 gocsarae 15,5 M0.,
y CEpeIHhOMY 3a PiK BOHaA cKkJagae 8,9 MO.
BinHocHa BOJIOTICTh Ma€ 3BOPOTHIN Xi/1: Y 3UMOBI MICSLI BOHA HaWOIbIIA —

84-86%, y cepnHi — HaliMeHIa — 58-60%, y cepeaHbOMY 3a piK CTaHOBUTH 71%

[5].

Ta6n. 1.3 — CepeaHbpoMicsiuHa BOJIOTICTh MOBITPSI 1O MicAIX [5]

Micsi I il IV |V [VI VI [VIHTIX | X|XI | X
Bignocua o)
. % O < — 0 AN Lo <t AN (ee) O I~ 0]
BOJIOT'ICTD, (o] (e] (e ] (o] (o] ({e] ({o] ({e] ({e] N~ 0O
CGpC%{HﬁI ’HOSOBa I~ (@) o — o <t Kp) Kp) Kp) Q| ™M ©
aMHHlTy,IIa, 0 — [\ o o o o o o AN|

BunapoByBaHHS 3 BOJHOT IOBEPXHI B CEPEAHHLOMY 3a OaraTOpIYHUN IMEpPioj
CKJIajjlae 8 MM, BUITAPOBYBaHHs 3 MOBEepxHi cymri — 491 MM (3a JaHUMH OTIOPHOIT
MeTeocTaHIil JIHImTPOoI3ep)KUHCHK).

BiTpoBuii pexuM XapaKTEepU3YEThCS YacTOK 3MIHOKO HAIPSMKIB BITPY B
qaci. Y Temui mepiogy poKy MepeBakae BITEp MIBHIYHO-3aXITHUX HAMPIMKIB, Y
XOJIOAHUHN TIepiol — MIBICHHO-CXIHUX 1 MIBJICHHUX HANPSIMKIB, 110 IOB'I3aHO 3
3arajbHOI0 ITUPKYIAIIEI0 aTMocdepu 1 opieHTarlielo qonunHu p. Jrinpo. BmiTky
CIIOCTEPITaEThCs KAPKUU CyXuH BiTep — CyxoBiid. HaBecHi micis cHIroTaHeHHS 1
PIAKOMY TPaBOCTOI MOXYTh BUHUKHYTH MTUJIOB1 Oypi.

CepennpobaraTopidyHa MBUAKICTH BITPY nopiBHIOE 4,0 M/C, caMi «BITpsTHI»
MicsIIi: ciueHb — Oepesenb (4.7-4.8 M/c), caMi «Tuxi»: ceprieHb — Bepecensb (3,0-3.1

M/c). CepenHe uucio AHiB 13 cuibHUM BITpoM Ouibie 15 m/c craHoButh 14,4 Ha
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pik, MakcuMainbpHe — 26 Ha pik. [LlopiyHo ciocTepiratoTbes BITPH 31 MIBUIKOCTIMU

21 m/c, onuH pa3 B 20 pokiB MoxJIHBI BiTpH 110 28 M/c [5].

1.4 Penbed

Teputopis nignmpueMcTBa po3TalioBaHa Ha Bigporax IIpuaHinmpoBchKOT
BUCOUMHM (mpaBoOepexoks p. JHinpo). Penbed TepuTopii XBUISICTHM, MICUSAMHU
ropOucra piBHHHA, Iepepi3aHa YUCICHHUMU OaTKaMHu.

Y reoMopdoJIoriYHOMY B1JIHOIIICHHI TISTHKA MIIPUEMCTBA
nutaMoHakonudyBada J[I1 «ExoaHTwininy 3HaXOAWTHCS Ha TPABOMY KOPIHHOMY
cxwil nmonmuHU p. JHIIpo Ta sABIsiE COOOK TEPETOPOKEHHH TpedIieto
IIaMOHAKoNM4YyBada sp Oanku SIcMHOBa, sKa PO3KPHUBAETHCS B IMPOTOKY
Konomsiaka (6aceitn p. Jninpo). bajika BiTHOCUTBCS 10 TUMYACOBUX BOJOTOKIB.
Cxunu Oanku kpyTi, MicisiMu 3anepHoBadi. I[lupuna OGanxku 0,5 — 0,8 kwm,
IPOCTOPOBE PO3MIILICHHS — Ha MIBHIYHHUM CXiJI.

AGcomoTHi BigMiTKu TaibBera O6anku — 100-102 M B MicTi po3ranryBaHHS
namonakonuayBada 105-110 m, 6poBok 6amku — 120-130 M [5].

Penbed nminsHKM mimaMoHakonmudyBada y 0. SlcMHOBa — TepacoBo-
aKyMYJISITHBHUH,  TEpUTOpiA  —  TEXHOreHHO-3MiHeHa. Cxuimum  Oayku
XapaKTepU3YIOThCSl HASABHICTIO BHPAXEHUX EPO3IMHUX Ta JIOKAJbHUX 3CYBHUX
MIPOIIECIB.

Hingaka 3 TEXHOTCHHUM  IIJTHUIIOM dbopmyBaHHI  penbedy:
[UTAMOHAKOIIMYyBay, KOTaHI, BiIBaJIX BIAXOJIB BHPOOHHUIITBA, PI3HOMAHITHI
HACHUIIM Ta BUIMKH TPYHTY, BiIBaJid Oy/iBEIbHUX BIAXOIB, TEXHOJOTIYHI OymiBIi,
CIOPY/JY T4 KOMYHIKaIIii.

XBocrocxoBuiie «CyxadiBChbKe» pO3TalllOBaHE Ha MpaBoMy Oepesi p.
JIHIIpOo Ha BOMOAUTHPHOMY IIJIATO, B JIIBOMY OTBEpXKKY Oanku PoscomoBara, sika
HaJISKHUTH 70 ApyXHO-0ankoBoi mepexi p. Cyxa Cypa.

3arajibHa JOB)KHMHA XBOCTOCXOBHINA — 4,8 KM.
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JIUIiHKa 3 TEXHOT€HHHMM MIATUIIOM (OpMyBaHHS penbedy: XBOCTOCXOBHUIIIE,

aBTOJOPOTH, HACUITU Ta BUIMKHU IPYHTY, CIOPY/IH Ta KOMYHiKaIlii [5].

30HM OXOPOHHU MaM’ATOK KYJbTYpHOI CHAIUIMHHU, apXeOoJOriyHl TEPUTOPIi,
ICTOpUYHUI apeajl HaCeJIeHOro MyHKTY: BIACYTHI.

30HH OCOOJMBOrO BUKOPUCTAHHS 3€MEIb HABKOJO BIHCHKOBUX 00’ €KTIB
30poitnux Cun Ykpainu Ta iHIIUX BIACBKOBUX (DOPMYBaHb B IPUKOPAOHHINA CMY3i:
BIJICYTHI.

Haitommxuuii 3anoBigHuil 00°ekT - [IHIMPOBChKO-OpUIbChKUN Aep>KaBHUIMA

3aMoBIHUK PO3TAIlIOBAaHUHN Ha JiBOMY Oepesi p. JIHimpo.

1.5 T'imponoriuxi ymoBU

banka SlcunoBa po3ramoBaHa Ha TpaBOMYy KpyTomy Oepesi p. [Hinpo, mae
eKCIO3MINII0 Ha TIBHIYHMHA CXiJ] Ta PO3KPUBAEThCI B MPOTOKY KOHOMISHKA.
JloBxkuHa O0aaku OJIU3BKO 2,3 KM.

Binx BepxiB's 0. fcuHOBa, MpUOIU3HO 1O CEpPEIWHMU, BOHA MPOPI3AE CXHII
BOJOJUIBHOI BHCOYMHHM, HI)KYE€ — BHCOKI TIpaBOOEpexHI Tepacu 1 Jani
BIAKpHBA€EThCS B 1oauny Juinpa [5].

banka sBII€THCS THMYACOBHM BOJOTOKOM. B BepxHi YacTuHi Oalku
BOJOTOK BIJICYTHIM, B HWKHIM YacTUHI Oanku, B Mexkax cena KapHayxiBka, iCHye
TEXHOTCHHUHN BOJIOTOK, SIKUW KUBUTHCS CKUTHUMHU BOJAMH 3 TEPUTOPIi MPOM3OHH
Ta )KUTIOBOT 3a0y10BU 110 000X OopTax OaNKH.

VY BepxHili CcBOil wacTHUHI Oanmka Mae pAx TUUBICTHX SPOMOAIOHHUX
BIJIBEPINIKIB, Y MEXaxX OJHOTO 3 HUX PO3TAIIOBAaHWU MUIaMOHaKomudyBad. [lmomma

2 cepenHiit

BOJI0300py Ha JUISHIN IIIAMOHAKOMUYyBada CTaHOBUTH 450 Tuc. M
yxun cxwriB  Oamku  — 0,04, BigMmiTkm TanmpBery Oanku B palioHI
[UTaMOHAKOMYyBava ckianarTs 101-102 M, HaiiHMKYa BiIMITKa BOJIO30ipHOTO
OaceitHy — 52 M, HaiiBuia — 164 m.

3abynoBa Teputopii ©. SIcMHOBa, CTBOpPEHHS IIUIAMOHAKONHYyBaua

MOPYIINJIO MPUPOJIHUHN TIAPOJIOTIYHUN pexuM Oanku. Pi3HOMaHITHI TEXHOJOTT4HI1
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CIIOpYM Ta MaWIaHYUKHA, BUIMH Ta HACHIH, HACHIIM aBTOJOPIl, TEPEKPHUTTS
ICHYI04Oi NMOBEPXHI TEXHOT€HHUM LIAPOM, CTBOPIOIOTH OCOOJIMBHUI T1IPOJIOTTUHUM
PSKKM Ha JaHii TepuTtopii [5].

[IlnamMmoHakoTMYyBa4d sBJIIE COOOI0 BOJONPUKMAY ITOBEPXHEBOTO Ta
JIPEHAKHOTO CTOKY 3 OTOUYIOYO1 BO10301pHOT TepUTOPIi.

Bono36ipHuii 6aceitn nuiamMmoHakonuyyBada B 0. SIcMHOBa 3HAaXOOUTHCA Ha
CXIIHIM OKONMIIl mpaBoOepexkHoi yacTUHU M. Kam'sHcbke Ha TepuTOopii
IPOMHUCIIOBOT 30HM MicTa. 3 MiBAHS OaceilH oOMeXye HacuIl 3aJIi3HUYHOI KOJIii,
CX1IHIHM 110 MPOXOJUTH MK MPOMHUCIIOBOIO Ta KUTIOBOK 30HAMH MICTa, 3 MIBHOY1
— gamba nutamMoHakomuuyBauda. JKutinoBa 3a0ymoBa cmr. KapHayxiBka
3HaXoAuThes B 1,5 — 2 KM Ha cXiJ Ta MiBHIYHMM cXim Bij Oaceliny. Penbed
BOJ0301pHOT IO SBJISIE COO0I0 CXUITK OaJIKH, MICHISIMU 3a/ICpHOBaH1, Ha OUTBIIIMA
TEPHUTOPIi TMEPEKPUTI TEXHOTCHHUMH BIIKJIQJCHHIMH, 3 PO3TalllyBaHHSIM JOPIr,
TEXHOJIOT1YHUX CHOpPYA Ta KOMYHIKAIlid, PI3HOMAHITHUX BHUIMOK Ta HACHIIIB
rpynry [5].

Tepuropis miomi Bog0300py HMUIAMOHAKONMHMYYBaya MPAKTHUYHO IOBHICTIO
TEXHOTCHHO-3MiIHeHa. Ha 3axigm Bim cTaBka po3TalllOBaHWUW TMIOMITOH IS
CKJIaayBaHHs mpoMucioBux BinxomiB BAT «/lninpoA3sor», obinagHaHuid
npotuduIbTpaiiHuM ekpaHoM. Cxuiau OalKyd €poJIoBaHi, MarOTh BHPaKEH1
3cyBOHeOe3meuHi o3Haku. Ilmoma Bomo300py ckiagae 25,5 ra, B TOMY YHCHI
mIoma cxuiiB 6anku — 17,5 ra, momra BogHoro a3epkana — 8,0 ra.

PiBHeBUII pexuM INIIaMOHAKONMUYyBada BEJIMKOIO MIPOI0 3alIeKUTh BIJ

BOJIHOCTI POKY 1 3MiHIOETBCS B Mexkax 0,5 — 3,1 m [5].

1.6 [HXeHepHO-TEOIOT1YHI YMOBHU

Y reocTpyKTypHOMY BiJHOIICHHI palioH IOCITIDKCHb BITHOCHTBCS [0
MIBHIYHO-CX1IHO1 YaCTUHU YKPaiHCHKOTO0 KPUCTAJIIYHOIO IIUTa 1 pO3TalllOBaHUMN
Ha CepeaHbONPUAHIIPOBCHKOMY  OJIOII B MeXax IIBHIYHOI  YacTHHU

Kpununuancekoro kymony. PalloH XapakTepusyeTbCs ABOSIPYCHOIO OyIOBOIO.
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Huwxuilt  spyc — KOPCTKMA  JOKeMOpICBKMI  (yHIAMEHT, CKJIaJeHUMN
MeTaMOp(I30BaHUMH CKJIAAHOJUCIOKOBAHUMHU KPHUCTAIIYHUMHU YTBOPEHHSIMH, 3
Maif’ke TOBCIOJHO PO3BHMHEHOI0 HAa HUX KOPOIO BHUBITPIOBAHHS;, BEPXHINU SIPYC
MPEACTABICHUNA OCAJKOBOIO TOBIICIO HEOT€HOBOTO 1 YETBEPTUHHOTO BIKY, WIO

mIaneo0pa3Ho MepeKpUBae KpUCTATIYHUI GyHaamMeHT [5].

1.6.1 InkeHepHO-Te0I0T14YH1 YMOBH PETIOHY

JlocmimpKyBaHa TEpUTOPis po3TanioBaHa Mexax [I[puaHImpoBChKOi BUCOYNHU
Ha IMaJICOTeH-HEOTCHOBIN 1 JOKEMOPINCHKIM OCHOBI 1 XapaKTEPU3YEThCSI CUIBLHOIO
epofoBaHicTIO. PerioHanbHUIl Te0JOr0-IITONOTYHUN TpuBeAeHU Ha puc. 1.2.
KopoTka xapakTepucTuka rpyr HaBeJieHa HUXKYC.

Hepo3unenoBana apxericbka (Ar) 1 mpotepo3oiicbka (Pr) rpymna npencrasiena
nopoaamu  JHinpoBcbko-TokoBcbkoro 1 KipoBorpaacbko-) KutoMupchkoro
KOMIUIEKCIB - CIpUMU, TEMHO-CIPUMHU 3 POKEBUMHU MPOIIAPKAMH KUTOMUPCHKUMHU 1
TOKOBCHKUMH TpaHIiTaMH. Y pyciax TITMOOKO BpPI3aHUX PIYOK CIOCTEPIraroThCs
TEKTOHIYHI po3IoMH. MiHIMaJIbHI TIMOMHY 3aJISITAaHHS PUYPOUYEHI JI0 JTHUIIL SIPIB 1
0aloK, MaKCHMaJIbHI - CIIOCTEPIraloThCS Ha BOJOAUIBHMX IUIATO 11X cXmiax [5].

Kopa BuBiTproBanHs kpuctaniyaux nopia (Kz-Mz) 3anarae 6e3nocepeHpo
Ha KPHUCTAIIYHHUX MOPOJAaX apXeh-MpoTepo3010, YacTO po3MUTa abo Mae He3HAyHI
MOTYXHOCTI, JIITOJIOTIYHO TPEJCTaBlIeHA KAaoJiHAMHU, KaOJIHI30BaHOIO JPECBOIO,
pijiie pi3HO3epHUCTUM TICKOM 3 CYTIIMHHUM a00 CYMIIIaHUM 3aITOBHIOBAYEM.
Kaitno3oticeki Binknaaenns (Kz) Ha 3HaYHMX TMJI0mMAaX MEPEKPUBAIOTH
KPUCTAIIYHI TIOPOAM, TONIMPEHI Maibke TOBCIOAHO, 32 BHUHATKOM JIUISHOK
CTapOJaBHLOTO 1 CY4YacCHOTO PO3MHBY, 3alisiralOTh OE3MOCepeaHhO Ha KOPi
BUBITPIOBAHHS apXeh-TIPOTEpPO3010, a B MICIIX ii BIACYTHOCTI Oe3mocepeH0 Ha
KPUCTATIYHUX TTOPOIaX 1 MPEACTABIICH] BIIKIAACHHSIMU HEOTEHOBOT CHCTEMH.
o cknany HeoreHoBoi cucteMu (N) BXOISATHh BIAKIAJICHHS HUXKHBOTO 1

CepeIHBOI0 MIOIICHY, a TaKoX capMmaTchkoro sipycy (N1S) [5].
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HwxHilt 1 cepenHiii MiolleH B MeXax JOCHIKYBaHOI TEPUTOPIl MalOTh
JIOKaJIbHE PO3IOBCIOJIKEHHS, JITOJIOTTYHO Ipe/ICTaBIICHI CIpUMU
IpiOHO3EPHUCTUMHU 1 TOHKO3EPHUCTUMHU TJIMHUCTUMHU MICKaMU 3 MPOIIAPKAMHU
IJIMH, 10 3aJISTal0Th 0€3MocepeIHbO Ha KOp1 BUBITPIOBAHHS T'PAHITIB, TOMY HUXHS
YacTHHA IMICKIB YaCcTO KAaOJ1HI30BaHa 13 BKIIOYEHHSM JIPECBHU.

BinkianeHHs capMaTChbKOro sipycy NpUypoUeHi A0 Aenpecidi KpUCTalai4HOi
MiICTaBU B MEXax BOJOJUIBHUX MPOCTOPIB, B JIOJIMHAX PIYOK 1 OAJOK MOBHICTIO
a00 YacTKOBO pO3MHTI YETBEPTHUHHOIO epo3i€ro. B JiTonoriyHomy ckiafi
NepeBaXKaOTh KBAPIEB1 MUIKO3EPHHUCTI MICKHU 3 PIAKUMH MPOCIOSIMU a0 JIIH3aMHU
HiIaHuKa CIporo, iHO/A1 BalTHSIKOBUCTOTO.

J1o KpiBiai MOCTYMOBO 30UIbIIYETHCS KUTBKICTh TIMHUCTOTO MaTepiaiy 1 MiCKU
NEPEeX0IITh B TOPU30HT CTPOKATHX TJIMH a0o0 TiI[aHUKa BEPXHbOCAPMATCHKOTO
min’sipycy [5].

[Tnionen-umwxkHpoueTBepTHHHI  BigkiaageHHs (N2-Qi). Hepos3wienoBana
TOBIIIA BIKJIAJCHb MOIIUPEHA Maii>ke Ha BCIH TEPUTOPIi TOCHIIKEHb, 32 BUHSITKOM
JIOJIMH PIYOK 1 JHMII, TJIMOOKO BpizaHUX OallOK, /¢ BOHU po3MuUTI. JIITOJIOTI4HO 11
BIIKJIAJICHHS TPEJACTABJICHI TJIWHAMH YEpBOHO-OypuMH 1 OypO-)KOBTHMH,
IIUTPHUMU 3 BKJIIOYCHHSIMH KapOOHATIB, 3pijka 3 BKIFOUCHHSM TalbKU 1 PIAKICHUX
rHi3A rincy. [opu30HT dYEpBOHO-OypUX TJWH € TEPIIMM BiJ IOBEPXHI
perioHaJIbHUM BOJIOYTIOPOM.

YerBeptunna cuctema (Q). BiakmageHHsS 4YETBEPTUHHOI CHCTEMH
Iameo0pa3Ho  MOKPUBAIOTh  BCIO  IUIONIY  3alAralodd  HAa  IUTIONEH-
HUKHBOUETBEPTUHHUX YEPBOHO-Oypux TiuHaxX. [lo TeHeTHYHMX O3HaKax
BUIUIAIOTBCS €JIIOBIAJIbHI, €O0JIOBO-JIENIOBIAJIbHI, aJIfOBiajbHI 1 aJIOBIAJILHO-
JenroBiabHI yTBOpeHHs. [lpencraBneHi BOHHM jecamMu (CyMiCKaMu) 1 JIETKUMU
JICCOBUIHMMH CYTJIMHKAMU 3arajbHOI0 MOTYXHICTIO Bix 10 mo 47 m.

CepenHboueTBEpTUHHI BIIKJIAICHHS (€]) 3aJIATal0Th B OCHOB1 YE€TBEPTUHHUX
BIIKJIQJICHb 1 PEACTABICH] BAXKKHUM €JIFOBIaJJbHUM CYTJIMHKOM OYypOBaTO->XOBTOTO

KOJIbOPY 3 YePBOHYBATUM BIATIHKOM. 3arajibHa MOTY>KHICTh 3HAXOJIUTHCA B MEXKax

5-15 m [5].



24

CepenHbO-BEepXHbOUYETBEPTUHHI ~ BIIKIAJEHHS, NPEACTaBICHI  €0JOBO-
JeTIOBIAIbHUMU, €IIOBIaTbHUMHU 1 aTIOB1AIbHUMU T€HETUYHUMHU TUIIAMU.

CepeIHbO-BEpXHBOUCTBEPTUHHI €0JIOBO-/ICIOBIANbHI 1 emroBianbHi (€,Vd-n)
BIIKJIQJCHHS TPEACTABJICHI JITKUMHU JIECCOBUJAHUMHU CYIJIMHKaMH, SKi IO
3QISITAHHIO TIEPEXOJSITh 0€3 YITKOr0 KOHTaKTy B JIECOBHH CyMiCOK. 3arajbHa
MOTYXHICTh TOBIII gocsirae 30 M MpU cepeiHbOMY MOKa3HUKY — 15 M. B mexax
MPOMUCIIOBUX MIANPUEMCTB M. KaM’sHChKe MICHSAMU Y BEpXHIH YacTHHI pO3pi3y
JIErKl CYIJIMHKM Ha0yBalOTh CIpyBaTOro BIJITIHKY B pe3ynbTari 1HQUIbTpaii 3
HOBEpXHi 3a0pyaHeHux Bo [5].

CepeHb0-BepXHBLOUETBEPTUHHI aJlIOBIATbHI BIAKIAACHHS (ay1-111) BUPAXKEHI
KOBTUMH, CIPUMHU PI3HO3CPHUCTUMHU ITICKAMH, 1HOA1 3aMYJICHUMHU 3 MpOIIapKaMu
cyrnuHKiB. [ToTyXHICTh altoBIaTbHUX BIAKIaAeHb He nepeuinye 10 — 20 m.

CyuacHi anoBiajbH1 BIAKIAIEHHS (a1v) MIPUYpOUYEH1 10 AISUTBHOCTI Cy4acHUX
MOCTIHHUX BOJOTOKIB 1 3a/IsTal0Th 0€3MOCEPEHBO 3 JCHHOI MOBEPXHI B 3aIjiaBax
pIYOK Ha KPHUCTAIIYHMX TMOpoJaxX 1 iX Kopi BHUBITprOBaHHs. JIiTOJIOTI4HO
BIJIKJIQJICHHS TIPEACTAaBJICHI PI3HO3EPHUCTUMH ITICKaMH, CYMICKaMH 1 CYTJIMHKaMH,
BiJl TEMHO-CIpUX JI0 YKOBTHX KOJIBOPIB, MICIISIMU MYJIHCTI, SIK TIPaBUJIO, TIOTYXKHICTh
He nepesuiye 15-20 M.

CyuacHi afoBiaJIbHO-AEIOBIaIbHI BifgKkIagaeHus (ady) IpuypoUeHi 10 JTHUII
0ayoK 1 TMpeaCTaBiCHI CIPUMH, TEMHO-CIPpUMU MYJIHCTHUMH, TMEPEBIIKIAICHUMU
CyrIMHKaMu 1 cymickaMu. [IOoTyXHICTh Cy4aCHUX allfOBIaJIbHO- JIEIIOBIaIbHUX
BIJIKJIaJICHb CKJIaga€ 3-8 M, OLIS IMiTHIOKS CXUIIB BOHU BUKIIMHIOOTHCSA [5].

Cydacui gemoBianbHl BiakmageHds (djy) MOMMpPEHI B HUKHIX YacTHHAX
CXWJiB TMOOKOBpi3aHUX OajoK, YTBOPEHI B Pe3yibTaTi 3MUBY 1 OOBaJCHHS 3
KPYTHX CXUJIIB JIECOBUHUX CYTIMHKIB. [I0TYXHICTh BIAKIAACHD BiJ JEKUITBKOX 10
5-7 M.

CyuacHi eroBiabHI BiIKIaIeHHS (€1v) — IPYHTOBO-POCIMHHUH IIIap 3ajsrae
Oe3nocepeIHbO 3 TMOBEpPXHI ab0, 1HOMI, MiJA HACHUIIHUMU TPYHTAMH, JITOJOTHO
MPEICTABICHN TYMYCOBAaHUM CYTJIMHKOM YOPHOTO 1 TEMHO-Oyporo KOJbopYy,

PO3KpHUTa MOTYXKHICTh ckaanae 0,3-1,0 m.
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CyyacHi TEXHOTEHH1 BiIKIaAeHHS (ty) TMOMIMPEHI Ha MPOMUCIOBUX
MaiIaHYMUKaX 1 B MICISIX KXUTTEAISIIBHOCTI JIIOJUHU. Y TBOPUIIKCS BIIKIaJCHHS B
pe3yabTaTi rocroJapchkoi AISTIBHOCTI JIIOJUHU 1 3 KOKHUM POKOM MarlOTh BCE
Oublie mpakTH4He 3HaueHHsA. Ckiax mopiJl pi3HOMAHITHHUM, Bl BIAKIJIAJIEHb, SKi
3MIHWIA TUIBKH MOYAaTKOBY CTPYKTYpPY, BHACHIAOK BTOPUHHOIO YKJIAJaHHS, 0
MIPOMHUCIIOBUX 1 MOOYTOBUX B1JIXOJIIB, JIITOJOTIYHUH 1 meTporpadiuHuid CKiIaa siKux
BIIPI3HAETHCS BiJ] MEPBUHHMX mopif [5].

Hacunui r1pyHTM unulaMoHakonmuyyBada Ha Oamii  SlcuHoBa  myxke
HEOJHOpPIHI MO CKJamxy 1 craHy. lIpencraBieHi BOHHM, B OCHOBHOMY, JI€CaMU,
JICCOBUIHUMH CYTJIMHKAMU BiJl MAJI€BO-KOBTOrO 10 Oyporo Kojbopy, pIBHOMIPHO
yuiibHeHuX. s 3BeieHHs AaMOM BUKOPUCTOBYBAJIMCS JIECOBUIHI TPYHTH, SIK1

Opanucst TyT e 3 JIBOro OOpTy OaJKu.



MACIHTAB: 1OP. 1:200000
4 T BEPLL 122000

160.0

140.0

120.0

100.0

60.0

40,0

SEIR B I B B I SR MR SR M M M SR U N I S B R R s e

A NI R R S R I S SOV S N N S e TR WS R 7 G Sk

20.0 YernoBHbIC 0003HAYCHUS: i
an [:l - CoBpEMEHHBIE aNNIDBNANLHEIE OTNOXKEHNA - NECOK CYIMNHOK
0.0 A :l - CpeaHe-BEpPX HEHE TRED TUHKBIE ANNKIBNATTBHBE OTNOKEHUS - IBCOK C IPOCNOAMI CYINMHKA

v [: - Cpeane-8epX HEYE TREPTUHKBIN IMOBUANBHBIR, 30N10B0-AEMOBRATNBHLIA NECCOBWAHBIN CYINMUHOK
N2-O E::] - MINUOUEH HIWKHEUE TBEP TUMHbIE 3MNI0BMANLHLIE OTNOXEHUR  (NNHA KPACHO-Bypas

-20.0

-40.0

[ LAY E < HaneoreHoskie 01N0MEHNA KNEBCKOrO APYCa  Mepren. (Iuna
Pive L—;;:] 11ANEOIeHOBLIe OTNOXKENNs BYMAKCKOrO APYCa - NECOK

Kz-Nz < KOPa BHIBE TPUBANNEG KPDRCTANWIECKNX NOPOA

P e I i ———p——

FIMTONOrMIECKas TPl

-60.0

e = YIB SETHERTHUHONO BOAOHOGHOMO TOPMION T

VOB TPeumHoBaThix N0POA ApXEn NPo 1epa 1ot

TEKTOHUMECKNE POINOMBI

Puc. 1.2 — PerioHajapHuli T€00r0-1iToreHHui po3piz A-A [5]

26



27

1.6.2 T'iaporeooriyHi yMOBH PETiOHy

JlocmipkyBaHa TEpUTOPIsS PO3TAlllOBaHA B MexkaxX YKpaiHCHKOTO OacelHy
TPIIIMHYBAaTUX BOJA 1 y BIAMNOBIAHOCTI 3 OINKCAHOIO T'EOJIOTIYHOI OyA0BOIO Ha
JOCIDKEHIN TepUTOPii BUAUIAIOTHCS HACTYIHI BOAOHOCHI TOpU30HTH [5]:

1) BOJOHOCHUI TOPU30HT CYYaCHUX AJFOBIANbHUX BIIKJIAI€Hb TPUYPOUCHUN
710 3aIulaB pIYOK 1 3ayArae 0e3mocepe/lHb0 3 JIEHHOI MOBEPXHI Ha KPUCTATIYHUX
nopojax 1 Kopi iXx BHUBITpIOBaHHS. BoJoBMillyro4i MOpoauM MpeacTaBiieHi
PI3HO3EpHUCTUMHU TIICKaMU 3 TpoIIapKaMu CYIMICKIB 1 CYIVIMHKIB CYMapHOIO
MOTYXHICTIO 10 15-20 M.

['opuzoHnT Oe3HamipHuii, rIMOWMHA 3aldaraHdHs — A0 JAeKUibkox Metrpis. [lo
XIMIYHOMY CKJIaAy BOJIH T1IpokapOOHATHO-KaJIbI[IEBO-MArHi€Bi.

JXKuBneHHs BOOHOCHOTO TOPU30HTY BIAOYBAETHCS 32 paxyHOK 1HMUIbTpaIii
aTMoc(epHHUX OmajiB, BUTOKIB 3 BOJHUX KOMYHIKaIlil, MIHPKUBICHHIM BOJAaMU .
JIHIIpO TpHu CE30HHUX MIJBUILIEHHAX PIBHSA BOJH, a TaKOXK 3a PaxyHOK MIITOKY
BOJIM 3 Tepac, IO 3aJIATal0Th BUIIIE;

2) BOAOHOCHHI TOPH30HT CYYaCHHUX aTFOB1abHO-/ICIIOBIAIbBHUX BiJIKJIaICHB
MOIIMPECHUN B JTHHUINAX OaJOK 1 3ajdrae mepuuM Bia MoBepxHi. BomoBmimyrodi
MOPOJM TPEJCTABICHI CIPUMH, TEMHO-CIpUMH MYJIHUCTHMH, TNEPEBIIIOKESHUMHU
CyrJMHKaMU 1 cymickamu. [ mubuHa 3anmsaranHs piBHS BOIU 10 2-3 M;

3) BOJIOHOCHHMI TOPU3OHT CEPEIHBO-BEPXHHOUCTBEPTUHHUX aATIOBIaAIbHUX
BIJIKJIaJIeHb TIOMIMPEHUI B MeXKaxX Haa3aruiaBHUX Tepac p. Juinpo. Bin € nepmum
Bil MOBEPXHI 1 3alrae Ha BIAKJIAJCHHSIX HEOTeHY 1 KPHUCTAIIYHUX IOpOIax
JOKEMOPIir0 1 MPOoayKTax ix pyiHyBaHHS. BOMOBMINTyIOYMMU TOPOJIAMH € ITICKH,
1HOMI CYIICKH 1 CYIJIMHKH; TOTYXKHICTh BOJIOHOCHOTO TOPHU3OHTY 3a3BHYall HE
nepesumye 11 m.

XiMIYHUH ~ CKJIQJ BOJA TEPEBAXKHO TiIpoKapOOHATHO-CynbdaTHMA 1
CyJb(paTHO-T1APOKApOOHATHUM KajbllieBO-MarHieBuil. MiHepainizaiis Bogu 10 3,0

r/nm3 [5].
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JXKuBneHHs1 BOJOHOCHOTO FTOPU30HTY 3/11MCHIOETHCS 32 paXyHOK 1H(QUIbTpalii
aTMOC(epHHUX OMajaiB, YACTKOBO - MMAaBOJKOBUX BOJ, a TAKOXK 3a PaxyHOK MIATOKY
€NIOBIAJILHOTO  BOJM 3  BHILE  PO3TAIIOBAHOTO  €0JIOBO-IENIOBIAJIBHOTO,
€NIOBIAJIBHOTO BOJIOHOCHOTO TOPU30HTY;

4) BOJOHOCHUW TOPH3OHT CEPEIHBO-BEPXHBOUCTBEPTHHHHUX €OJIOBO-
JIENIOBIAJIbHUX, €IIOBIaJIbHUX BIIKJIA/IEHb Ma€ PO3MOBCIO)KEHHS HA BOJOAUIbHIN
PIBHUHI 1 11 cXujax, sK Mepiiuid Bif moBepxHi. BogoBminlyrounMu mopoaamu €
CYIICKH 1 JIeTKI1, piJilIe CepPe/iHl CYTMHKU. BOTOHOCHICTh CYIIMHKIB HEPIBHOMIpHA
1 3aJeXUTh OUIBIIOI MIPOI0 BiJ CKJIaAy 1 MOTY>KHOCTI BOJOHOCHOI TOBLIl. B
OCHOBHOMY €0JIOBO-J/ICJIFOBIaJIbHI, €IOBIajbHI BIIKIAJeHHS OOBOJAHEHI B HUIKHIM
4acTuHi po3pisy. [pyHTOBI Boau Ha Mepiof JOCHIIKEHD 3a/IATal0Th HA TIMOMHI Bifx
nekinpkox 110 20-30 M. Boau moBcroau 6e3HarripHi.

3 yacy ekcruryaTtailii niamMmonakonuaysaya teputopii BAT «IuimpoA30T»
1 MpUIIErIIOl 10 HHOTO TEPUTOPIT BiIOYBAETHCS MIAHATTS PiBHS IPYHTOBUX BOJ [5].

OO6BOHEHHS JIECOBHJIHMX IOPiA TYT BiIOYBAa€ThCS 1 32 PaxyHOK BHUTOKY
BOJH 3 BOJIOIIPOBITHO-KAaHAII3AIIMHOT MEPEX1 1 BOJIOTUX BUPOOHHYMX MTPOIIECIB.

I[To xiMiyHOMY CKJIaa@y BOJIM CTPOKaTi, B OCHOBHOMY CYyib(paTHO-
rigpokapOoOHaTHI 1 TIAPOKApOOHATHO-CYJb(aTHI KaJIbllIEBO-MArHIEBOTO THIY 3
cyxuMm 3anumkoM Big 0,8 1o 3,0 r/am? (vacrime 6inbme 1,5 r/mv?).

Ha pexum T1pyHTOBUX BOJI B JIECOBUJIHUX BIIKJIAJICHHIX BIIUBAE
ITaMOHAKONMYyBay B Oaii SIcMHOBa, BHACTIIOK YO0 Ha CXWJIaX 1 JHUII OaJIKu
B 30HI MIANOPY CHOCTEPIra€ThCs MIIBUIIEHHS J3€pKana TPYHTOBUX BOJA 1,
BHACHIZIOK 1H(UIbTpalii BHUCOKOMIHEPATI30BaHUX BOJ| IIJIAMOHAKOIIMYYBaya,
IBHUIIICHHS MiHEepali3allii B 30H1 BILUIHBY.

Koedimientn ¢iapTpallii €0g0BO-AeTIOBIAIBHUX, CIIOBIAIBHUX BIJIKIAICHD
CKJIAJaI0Th B CEPEIHbOMY IS JIETKUX CYTJIMHKIB 1 cymickiB 0,7 M/mo0y, cepemHix
— 0,3 M/100y, Baxxkux — 0,1 M/n00y [5].

KuBiieHHS BOJOHOCHOTO TOPU30HTY BiAOYBAETHCA 3a paxyHOK 1H(UIbTpaILil
aTMoc(epHHUX OMNaJiB, a TAaKOX 3a PAaxXyHOK BHUTOKIB BOJ 3 KOMYHIKaIlli 1

IHTEHCHUBHOI iX 1H(UIbTpalii. CTBOPEHHS UIAMOHAKOIIYyBaya y BEpXIB'SiX OaJIKu
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SlcuHOBa MIPHUBENIO A0 CTBOPEHHS JI0aTKOBOTO JKEpelia KUBJICHHS BOJIOHOCHOTO
TOPHU30HTY.

[loTik TpPYHTOBMX BOJ HaNpaBICHUN [0 MNPUPOJHUX JpeH 1 Oa3uciB
PO3BaHTaKEHHSI.

Po3BaHTa)keHHS BOJJOHOCHOTO TOPU30HTY BIIOYBA€ETHCS B TONMHY p. J{HIIPO
1 TIMOOKO Bpi3aHi OaiKu; MEePETIKAHHIM B HUXKYE JIeKauril BOJOHOCHUN TOPU30HT,
a TaKOXX BUTIAPOBYBAHHSM B MICIISIX HETTTMOOKOTO 3aJISITAHHS IPYHTOBHX BOJ [5].

CepennbopiyHa aMIUTITYya KOJMBaHHS piBHA rpyHTOBHX BoA 0,8-1,0 M;

5) BOJIOHOCHUH TOPH30HT BiAKJIAJCHb CaPMATCHKOTO SPYCY MOIIUPECHUN B
JenpecisiX KpUCTAIIYHUX (YHIAMEHTIB, B MICISX BIJICYTHOCTI BOJOYIOpIB
BOJIOHOCHUH TOPWU3OHT TiApaBIidYHO TIOB'I3aHUA 3 HWXKHIMH BOJOHOCHUMH
ropuzoHTamMu. BomoBminrytodi mopoau — MICKHM JpiOHO3EPHHUCTI, Yy BEpXHIN
YaCTHHI MICUSMH TJIMHUCTL. Y KpIBJI1 BOAOBMIIIYIOUHX MOPiJ 3aJISTat0Th YEPBOHO-
Oypl 1 CTpOKATi IJIMHHU.

BonoHocHuli TOPU30HT TMepeBaXHO O€3HAMIpHUN, TUIBKM Ha OKPEeMHX
TUIsTHKaX HaOyBarOTh MICIIEBOT'O HAmopy Bija 1,5 10 neKiTbKOX METPiB.

I[To ximMiyHOMY CKJIaAy BOIU CYIb(AaTHO-TIAPOKApOOHATHO-KAIBIIIEBO-
HATPIEBOTO 1 T1IPOKapOOHATHO-CYIh(ATHO-KAIBI[IEBO-HATPIEBOTO THUITY 3 CYXHM
saymmmkoM 0,7-1,5 t/om°.

JKuBjieHHS BOJJOHOCHOTO TOPH30HTY BiOYBAETHCA 32 paxyHOK 1HGUIbTpaIrii
aTMOC(EepHHX OMNajiB, TEPETIKAaHHA 3 €O0JOBO-JCIIOBIAILHOTO, EIIOBIAIBHOTO
BOJIOHOCHOTO TOPH30HTY B MICISX BIJICYTHOCTI YEpPBOHO-OypHX TJIMH 1 4epes
rigporeosioridydi BikHA. PO3BaHTaXylOThCS BOAW B JOJHHH TIHOOKO Bpi3aHUX
PIYOK 1 MepeTiKaHHSAM B TOPU30HTH, 110 MPOJISTAIOTH HUXKYE;

6) BOJOHOCHWI TOPU3OHT TPINIMHYBATOI 30HU KPHUCTAIIYHUX TOPIM 1
NPOAYKTIB X BUBITPIOBAHHS PO3BUHEHHM MPAKTUYHO MOBCIOAHO, MOTYKHICTh 30HU
aKTUBHOI TPIMIMHYBATOCTI, IO MICTITh MiA3€MHI BoAM, qocsrae 60-80 M, pimmie
20-40 M [5].

Boau ropuzoHTy TpINIMHYBAaTHX MOPI AOKEMOpII0 TMEPEeBa)KHO HAaIIpHI,

BEJIMUMHA HANOpPy 3MIHIOEThCA BiA 3,7 10 JAEKUIBKOX JECATKIB METpiB, ACOITH
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cBep/uioBUH 3MiHIOIOTBCS Big 0,03 mo 2,4 n/c. IlinBuiieHHS BOJOMICTKOCTI
BiIMIY€HE B JOJIMHAX PIYOK Ta B 30HAX TEKTOHIYHUX PO3JIOMIB.

Minepanizanis Box gocsrac 2,8 r/am°. 3a XiMiYHMM CKIagoM BOIH
riipokapOoHaTHO-CYNIb(}aTHI 1 Cylb(paTHO-T1IPOKapOOHATHI PI3HOTO KAaTiIOHHOTO
CKJIany.

’KuBjieHHS BOJOHOCHOTO TOPU30HTY BiAOYBAETHCA 32 paxyHOK 1H(UIbTpaIii
aTMOC(EepHHUX OMaaiB B MICHAX BUXOJY KPUCTAIIYHUX TOPIJ HA TMOBEPXHIO 3a

MEXaMH JUISTHKH JOCHIIKEeHb, MEPETIKAHHSIM 3 BHUIIEPO3MIIIEHUX TOPU3OHTIB.

Po3BaHTakeHHs BOJOHOCHOTO TOPH3OHTY BiOyBaeThes B p. JHinpo [5].

1.6.3 T'igposioriydi yMOBH JUISTHKY IIJIAMOHAKOMIMYyBaya

banka SlcunoBa no BmanainHs B npoToky KonorusiHka, (6aceitn p. JHinpo),
IPOXOJAUTh B TIBHIYHO-CXIIHOMY Hampsmi 1 po3TamoBaHa Ha cxig Big OAO
«/IainpoA30T» Ha BUCOKOMY KpyTOMY mpaBomy Oepe3i p. JHinpo.

[TpoTsxHICT Oanku OIM3bKO 2,3 KM, BiJl BEPXIB's, IPUOIU3HO O CEPEAUHH,
BOHA IIpOpi3a€ CXWJI BOJOALILHOI BHCOYMHM, HIDKYE — BHCOKI IIPaBOOEPEKHI
TepacH 1 Jaii BiIKpUBAEThCS B oJUHY JlHIMpa.

[HXeHEepHO-Te0IOT14YH1 1 T1IAPOreoNIOTdH1 ToCaipKeHHs, poBeaeHi B 2009 p
3 METOI0 YyTOYHEHHS TeoJIOTi4HOI OyJOBH, IHXKEHEPHO-TCOJIOTIYHUX 1
TiIPOTEONIOTIYHIX YMOB NIJJAMOHAKOTIMYYBayda Ta 3 MOJAIBIIO0 OIIHKOI (Hi3UKO-
MEXaHIYHUX XapaKTePUCTUK IPYHTIB, IO CKJIANAIOTh TLIO Tpedii, sKi OyayTh
BUKOPUCTOBYBATHUCS MIPU BUKOHAHHI PO3PAXYHKY CTIMKOCTI YKOCIB T1aMOu.

Ha mocmimxyBaHiii TepuTOpii 3 METOI0 YTOYHEHHS T1IPOTEOJIOTTYHHX YMOB
Ta TEOJOro-IiTONOridyHOi OymoBu mpoOypeno 31 po3BimyBanbHa CBEPIJOBHHA
rmbuHOo 5,0 - 35,0 M. 3 cBepIOBHH BifiOpaHi MOHONITH Il BU3HAYCHHS
(bi3UKO-MEeXaHIYHUX BIACTHBOCTEH IPYHTIB, a TAaKOX MPOOW BOJIU ISl BUKOHAHHS
XIMIYHUX aHami3iB. BuKOHaHI 3aMipd pIiBHIB IPYHTOBUX BOJ B ICHYIOUHX

CBEPIJIOBHHAX PEKUMHOI Mepexi [5].
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Jlamba mimaMoHakonmudyBaua y Oanui  SlcMHOBa  BiJIcMIIaHa  JIECOM
JIECOBUIHMMM CYITICKOM Ta CYTJIMHKOM.

Ha ninstaii ctBopy rpe0ii nuiaMOHaKouyyBaya HasiBHA (PUIbTpallis 3 HbOTO
nulaMoBUX Boj. Ha mepioa nociieHb CHOCTEpIraeThbCsi BUCOUYBAaHHSA BOAM B
HU30BOMY YKOC1 1aMOu Ta O11s1 HACOCHOT CTaHIII].

3 dacy eKkcmulyaTalii UUIAMOHakomnuuyyBada Ha Teputopii BAT
«AninpoA30T» 1 npunernioi 10 HbOTO TEePUTOPIi BiAOYBAETHCA MIAHATTS PIBHS
IPYHTOBHUX BO/I.

Ha pexum TIpyHTOBHX BOJ B JIECOBHJAHMX BIIKIQJCHHSIX  BILJIMBA€E
IIUTAMOHAKONMYyBay B Oasili SIciHOBa, BHACIIIOK YOT0 Ha CXWiaX 1 JHUII OaJIKu
B 30HI MIJNOPY CIOCTEPIraeThcsl MIABUINEHHS J3€pKaja IPYHTOBUX BOA 1,
BHACHIZIOK 1H(QUIbTpaIli BHUCOKOMIHEpATI30BaHUX BOJ| I[IIAMOHAKONMYYyBaya,
M1BUILCHHS MiHepasi3allii B 30H1 BILIUBY.

PiBHI BoA¥ B IIJTaMOHAKOIMYyBadi 110 poKax HaBeaeHiB Tabmuii 4 [5].

Tab6:1. 4 - PiBHI BOAM B IITAMOHAKOIIHUYYBayi 110 pokax [5]

[lepionu 3amipiB PiBens Bosiu, M
10.1986 125,58
6.1991 127,05
10.1991 125,5
01.12.2001 124,42
01.12.2002 125,32
01.12.2003 123,97
01.12.2004 126,01
01.12.2005 126,88
01.12.2006 126,9
12.2008 127,1
12.2009 127,1
11.2016 127,3
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1.6.4 Anani3z ¢opmyBaHHS TIAPOMEXAHIYHOTO Ta TIAPOXIMIYHOIO PEKUMY

HiI[BCMHI/IX BOA B 30H1 BIUIMBY HIJIAMOHAKOIIMYyBada

Ha sxicHuii ckiaa mig3eMHHMX BOJ B palioHi IUIaMOHAKONMUW4yBada B Oanili
SIcuHOBIH BIIMBaIOTH: 1HQUIBTpaLis aTMOC(EPHUX OMAJlIB, BATOKH TEXHIYHUX BOJI
BUPOOHHUIITB 1 MOOYTOBUX BOJI JKUTJIOBOIO CEKTOpa, (PiIbTpalliiiHi BTpaTH BOJIU 3
IJIAMOHAKOITNIyBava.

[ToyaTkoBHI XIMIYHUN CKIaJ IIUX JHKEPEIT TyKEe PI3HOMAHITHUMN; JIOKAIbHUN
XapakTep il MUX JpKepea Ha KOMIIOHGHTHHH CKJIaJ MiA3€MHHUX BOJ Ha THUX a0o
THITUX JTUITHKAX M1JICWIIOE PI3HOMAHITHICTh XIMIYHOTO CKJIaJy BOJI PETIOHY.

VY paiioni umamonakonuyyBaua B Oammi ScunoBa /Il «ExoanTumim»
TIAPOXIMIYHUM PEXUM MII3EMHUX BOA (POPMYETHCS IMiJI BIULTMBOM BEJIMKOTO YUCIA
YMHHUKIB, OCHOBHUMH 3 SIKUX € [5]:

» 3arajbHa XapaKTepUCTHKA BiIXOIB:

- 3074 (BIIXOIH BiJl MPOIECY 3rOPAaHHA B MeYax €HEPreTHYHUX CTaHIlN Kilac
Heoesmneku — V), 00'em Buganenus 168,5 Tuc. T;

- [UIaM pereHeparii MUII'TKOBO-COJIOBOTO PO3YUHY (BIAXOIW BHPOOHUYO-
TEXHOJIOT1YHOTO BUPOOHUIITBA), 00'eM Bunanenns 500,0 tuc. T.

» COJIbOBHUH CKJIaJl BOJOBMILTYIOYHX ITOPiJT;

» MOYaTKOBUH XIMIYHUH CKJIaJ JHKEPEII, 110 KHUBJIATH MiA3EMHI BOJIH;

» TIMOWHA 3aIATaHHs MI36MHUX BOJ, PSKHUM X PIBHSA 1 XapakTep OajaHCy;

» XapakTep penbedy, M0 BU3HAYAE YMOBH KUBJICHHS 1 BIITOKY MiA3€MHUX
BOJ;

» CTYIIHb B3a€MOJIl TPYHTOBUX BOJ, MPUYPOUYCHUX O TOBII JIECOBHIHUX
CYyIIMHKIB, WO MalOTh BHCOKY MiHEpami3aiifo, 3 NIA3EMHUMH BOJAMH,
MPUYPOUYCHUMH JO0 BOJAOHOCHUX TOPU3OHTIB, IO MPOJSATAIOTh HIDKYE, Yy SKHUX
MiHepasi3allis HIKJa;

» TICHOTa TIApaBIiYHOTO 3B'SI3KYy ITI3EMHHMX BOJ 3 BOJAMH IIOBESPXHEBUX

BOJIOTOKIB, BOJIOMMHIII 1 IIJITAMOHAKOITMYYBaYiB;
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» TeMIIEpaTypHUA  PEXKUM, 1[0  OOYMOBIIOE  TEIUIOBUH  PEKUM
BOJOBMIIIIYIOUUX IPYHTIB, MIJ3€MHHUX BOJ, &, OTXKE, PO3YUHHICTh B HUX COJIEHl.

Ha nocnimkyBaHiii AUISHLI IIMPOKO MOUIMPEH] JECOBHUAHI CYTJIMHKH, IO
MICTATh BEJIUKY KUIBKICTh JIETKO PO3UYMHHUX COJIeH, TOMY IPYHTOBI BOJH, WIO
bopMyIOTECS B HUX, BIIPI3HAIOTHCS MIJBUINCHOK MIHEpATI3aIli€l0 B MOPIBHSIHHI 3
MIA3€MHUMH BOJAMH, IO MPUYPOYEH] JO HEOT€HOBUX 1 apXel-IpoTepO30MChbKUM
BigkiIanacHs [5].

Cnig MaTu Ha yBa3i, 110 BUCOKOMIHEPAi30BaH1 BOJU IIJJAaMOHAKOMYYBaya,
HepIl HK JOCITTH 0€3M0CepeIHhO BOJOHOCHUX TOPU3OHTIB, (DUIBTPYIOTHCS Uepes
IUTaMH, SIKi, MAalO4YX HU3BK1 (QUIBTpaIliiHl BJIACTHBOCTI, ICTOTHO BIUIMBAIOTh Ha
XapakTep Mirpailii OCHOBHUX KOMITOHEHTIB, CIIPUSIOYN 3MEHIICHHIO IIBHJIKOCTCH
PO3TiKaHHS TEXHOTEHHOTO KYIOJIy 1 IIBHJKOCTEH MIrpailii 3a paxyHOK IpOSBY
COpOLIIIHUX BIIACTUBOCTEH.

B pe3ynprari BUmMapoBYBaHHS IOCTIMHO 3pOCTae MiHepasizallii BOJIH B
JIAMOHAKOMTUYYBayi.

CTBOpeHHS IJIaMOHAKONMYYBaya MOPYIIMIO MPUPOJHUN PEXUM MIA3EMHUX
1 TTOBEPXHEBUX BOJ, MPHU SKOMY PO3BAHTAXKEHHS IIJI3EMHUX BOJ BiOYBAETHCSA B
Oanku, TOJMHHM PIUoK, spu. [Ipu CTBOpeHHI IUIaMOHAKONMWYyBada B Oajili B
pe3yabTaTi MiANOpY BiAOYBAETHCA 3MiHA TiAPOTEOJIOTIYHUX YMOB, IO NMPUBOIUTH
70 MIATOIJICHHS TEPUTOPii HABKOJIO IUIaMOHAKONMW4yBaya 1 (uIbTpalii Boau 3

[IJIAMOHAKOIINYIYBaya y BOJOHOCHI TOPU30HTH, IO 3aJISTAI0Th HIXKYE [5].
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2 AHAJI3 ICHVIOUMX MIIXOAIB O EKOJIOITYHOI OLIHKH!
BIUIMBY XBOCTOCXOBMIL HA CTAH HABKOJIMUIHLEOIO
[IPUPOTHOI'O CEPEJIOBUILIA

AHaniz BIUIMBY MOTEHIIHHO HeOe3NneyHuX 00’ €KTIB TipHUYO-BHI00YBHOI
ragysi Ta TEIUIOGHEPTeTHKH Ha CTaH HAaBKOJHWIIIHHOTO MPUPOIHOTO CEpeAOBHUIIA
(HIIC) 3aiimae B cy4acHiil NpUKIaAHIA €KOJIOTil OJHE 3 MEepUIMX MICIb HpH
OIIHFOBaHHI E€KOJIOTIYHUX PHU3UKIB Ta 3arpo3 BUHUKHCHHS HAaJ3BUYAMHHX
CUTYyalliil. 3arajbHa 3HOIICHICTh OCHOBHHMX (POHJIIB POMUCIOBUX MIANPUEMCTB,
BIICYTHICTb ~ €KOJIOTIYHOTO  ayJuTy SK  IHCTPYMEHTApil0  HE3aJeKHOI0
OIIIHFOBaHHS Ta JIOCTAaTHHOrO (PiHAHCYBaHHS TMPUPOJTOOXOPOHHHUX 3aXO/IiB
IPU3BOJIATE JI0 IIJIOTO KOMIUIEKCY €KOJIOTIYHUX MPOOJIeM K Ha JOKATLHOMY TaK
1 Ha 3arajibHOJICP>KaBHOMY PiBHI.

3a cymMapHUM TOKa3HMKOM TEXHOT€HHOrO HaBaHTakeHHs Onm3bko 40%
TepuTOpii YKpaiHU HAJICKUTh 10 KaTeropii 3a0pyaHeHol 1 ayke 3a0pyaHeHoi, a
omu3pko 10% — mo Ham3BuyaitHo 3abpyaHeHoi [6]. Llel moka3HUK BpaxoBYe
o0Ocsry BUKHIIB B aTMoc(epy 1 CKHIIB y BOJOWMH 3a0pyIHIOIOUHUX PEUYOBHH 3
HiAIPUEMCTB TIpHUUOA00YBHOI Taiy3i Ta TEIUIOCHEPTeTUKH, iX CKJIAJ, CTYIiHb
NIEPEBUIIICHHS TpaHUYHO-IonmycTuMoi KoHIeHTpalii (I'JIK) mkinmuBux pedoBrH
B arMmocdepi MPOMHUCIOBO-MICBKUX arjioMeparliii, MOBEPXHEBUX 1 MiA3EMHHUX
BOJaX, IPYHTaX MPUJIETIIUX CUTHCHKOTOCIIOAAPCHKUX 3EMEb.

ExcTeHCHMBHHMI 1UISIX  PO3BUTKY PI3HUX Tally3ed  MPOMHCIOBOCTI
(ripan40100yBHO1, METATypPridHO1, XIMIYHOI, EHEPTeTUKH, MAITUHOOYIyBaHHS) B
VYkpaidni mnporsarom 0aratbOX JIECATHIIITH, BIJACTABaHHSA B TIEpPeXoAl Ha
MaJIOBIIXOMHI Ta €KOJIOTIYHO YHCTI TEXHOJOTii, XpOHIYHE HEBUKOHAHHS
MPUPOAOOXOPOHHHX MPOTPaM MPHU3BEIHU J0 MOTYKHOTO TEXHOTEHHOTO Tpecy Ha
HABKOJUIIHE TIpupoaHe cepenosuie|[7, 8]. OcoOIMBO IHTEHCHUBHO IIi MPOIECU
PO3BUBAIOTHCA MOOJM3Y CXOBHWIN BIAXOJIB 30aradeHHs KOPUCHHUX KOMAJIWH 1

30JI0IIJIAKOHAKONUYYBayiB TeruioBux enekTpuunux craniiii (TEC).



35

Tox, exoyioriyHa cuTyalis B YKpaiHl € HaWOUIbII 3arpo3jUBOI0 CEPe
kpain €Bponu [9], mo poOUTH HAA3BUYANHO aKTyaJIbHUM BIPOBAKEHHS
e(pEeKTUBHUX MEXaHI3MIB MIATPUMKH HOPUUHATTS pIlIEHb 3 MIJBULICHHS
€KOJIOTT4HO1 Oe3meku [7].

Bci i YMHHMKM ~ 3HAYHOIO  MIPOIO  OOYMOBIIOIOTH — aKTYaJIbHICTb
00’€KTUBHOIO Ta HEYNEPEIKEHOTO OLIHIOBAHHS BIUIMBY XBOCTOCXOBHII, SK
OJIHOTO 13 JDKEpEeJl €KOJIOT1YHUX 3arpo3 1 PU3WKIB JJIs JOBKULIS Ta O€3MeKu

KUTTEAISIIILHOCTI JIOIEH.

2.1 AHami3 iCHYIOUHMX METOJIB €KOJOTIYHOI OIlIHKM TE€XHOTEHHOTO BIUIMBY

Ha HaBKOJIMIIHE MTPUPOHE CEPEIOBUIIIE

Ha crorogni icHY®OTh pi3HI HIIAXHU 0 pealtizaiii KOMIJIEKCHOTO MiX01y J10
€KOJIOT14HOi OIiHKM TexHoreHHoro BIuMBY Ha HIIC, sk HaykOBO-METOIUYHOTO
MPOIIECY TEOPETUIHUX, HATYPHUX Ta Ja0OPATOPHUX TOCTIIKEHb.

HaiiBaxnuBimie miciie cepejl iCHYHOYHX MIIXOJIB MOCIIaI0Th KUIBKICHI Ta
SIKICHI METOJIM €KOJIOTTYHOT OI[IHKH BIUTMBY ITpoMuciIoBuX 00'ektiB Ha HIIC.

J10 KiTbKICHUX HaJle)KaTh METOJIH, IO IPYHTYIOTHCS Ha BUMIPIOBaHHI BMICTY
Ta KUIBKOCT1 PI3HUX XIMIYHHUX, (PI3MUHHMX, OIOJOTIYHHUX Ta CYMDKHHMX 13 HUMU
MOKa3HUKIB, 110 XapaKTepU3yIOTh YMOBHU Ta CTaH iICHYBaHHS >KMBHUX OPTaHI3MIB 1
HexuBoi mpuponu B HIIC B ycix mposiBax ixHboi B3aemogii. CyTHICTH BCiX
KUIBKICHMX METO/IIB TIOJIATA€E Y BiAMOBiA1 Ha 3anmuTaHHA «CKITBKH 7.

Jlo sKICHUX METOJIB HaJle)KaTh, SK IPaBUIO, EKCIEPTHI OIlIHKH, IO
MOJISITAIOTh Y 3HAXOJ/DKEHHI BIAMOBIMI Ha 3amuTaHHSA «Skmii?». 3po3ymino, o
MOJUT CyJacHUX METOJIB Ha SAKICHI 1 KUIBKICHI JIOCUTh YMOBHHUH, OCOOJHBO II€
CTOCYETHCS KOMIUICKCHOTO ITIIXOAY JIO TMPOIECY OIIHKH BIUIUBY aHTPOIOTCHHOT
mistmeHOCT1 Ha HIIC.

AxicHuit miaxia g0 exosioriynoi ominku BriuBy Ha HIIC B [10] noctaTtHbO

MPOCTHH JIJIsl YXBaJICHHSI PIIIEHHS, aj€ MOraHO CTUKYETHCS 3 €KCIEPUMEHTAIBbHOIO
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YaCTMHOIO JOCIIIKEHHSI 1 HE J03BOJSE B HEOOXIIHOMY 0O0Cs31 BpaxOBYBaTH
peabHy €KOJIOr1YHY 0OCTAaHOBKY Ha IUISTHKaX TEPUTOPIH, 5IKI 00CTEKYIOThCS.

Tpanuiiiino HaWBIIOMIMIMM cepeli YMHHUKIB BIUIMBY Ha JOBKUUIS €
XIMIYHUM (aKkTop BIJIMBY. Y OCHOBI HECHPUSITIMBHUX EKOJOTTYHUX HACHIJIKIB
BIUIMBY XIMIYHHUX PEUOBUH 3HAXOIUTHCS TOKCHUYHE YPAKECHHS 1HIUBIIYyaIbHUX
KOMIIOHEHTIB €KOCUCTEM — KHUBUX opradi3miB [11]. Ilpu oMy TokcuuHa i Ha
OpraHi3M JIIOJUHU, TBApHUHH a00 POCIMHM MOXE 3JIIHCHIOBATHCS IIUIIXOM HE
TUIbKUA 0€3MocepeAHhOr0 BIUIMBY HEOE3MEYHOro KCEeHOOIO0THKA, MPUCYTHHOTO B
NOBITpl, BOAl ab0 TIPYHTI B KOHIIEHTpALIAX, L0 NEPEBUILYIOTh OI10JOT1YHY
CTIAKICTh JAHOTO OpraHi3My, aje 1 HaJXO/KCHHS TOKCHKAaHTa Yepe3 XapydoBi
JIAHIFOTH BHACTIZOK SIBUIIA O10KOHIIEHTpAI].

3anexHO BiJ JDKEpesia IMOXODKEHHS Ta TMPAKTUYHOTO 3aCTOCYBaHHS
TOKCUYHI peYOBUHU MOJUISAIOTH HA HACTYITHI TPYNU 13 HECYTTEBUMU 3MiHamHu [12]:

- TPOMHUCIOBI OTPYTH, JAO SKHX HaJleXkaTh OpPraHiuyHi PO3UYUHHHUKHU
(muxynopeTaH, TeTpaxJIOpPMETaH, alleTOH 1 1H.); PEYOBUHHM, 110 BUKOPUCTOBYIOTHCS
SK MaJIUBO (METaH, mpornaH, OyTaH); 6apBHUKH (aHLIIH 1 HOTO MOXiAH1); (HpEeoHH;
XIMIYHI peareHTH, HaMliBIPOIYKTH OPTraHIYHOTO CHHTE3Y TOIIIO;

- XiMiyHI J100pWBa 1 3ac00M 3aXHCTy POCIHMH, 30KpeMa IMEeCTHIUIU, IO
HalpaBJieHI Ha 3HUIICHHA IIKIIJIMBUX KOMaxX, CMITHUX POCIHH, TpHOIB,
nedosiaHTH, TeCUKaHTH, PENEJICHTH, TOIIO;

- TKapChKi 3ac00M 1 HAMBOPOAYKTH (apMaIeBTUYHOT MPOMHUCIOBOCTI;

- moOyTOBI XIMIKaTH, 110 BUKOPUCTOBYIOTHCS SIK IHCEKTHIMIH, (HapOHUKH,
7akd, maproMEpHO-KOCMETUYHI 3aco0u, 3aco0U NJisi BUBEACHHS IUISIM, XapyoBI
100aBKH, aHTHOKCUIAHTH TOIIIO;

- POCIIMHHI Ta TBAPUHHI OTPYTH;

- 00IOB1 OTPYIHI PEYOBUHH.

VY cydacHiIi TOKCHKOJIOTii PO3PI3HSAIOTHCS TOHATTS «TOKCHYHICTBY 1
«Hebe3neka» KCeH0010TuKIB. [Ipu 11bOMY TOKCHYHICTB, 3T1IHO 3 PEKOMEHIAIIIMHU
BCECBITHBOI OpraHizamii oxopoHu 310poB’st (BO3), BuU3HAuyaeThbCAd SIK BITHOCHA

3IATHICTh XIMIYHOI CHOJyKd (200 O10JIOr1YHOro Mpemnapary) 3aBlIaBaTH IIKOJU
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OpraHi3My BHACIIJIOK HECHPUSTIUBOro O1oJoriyHOro eexTty, a HeOe3neka — sK
BIPOTIHICTh Takoi Ail, fKa 3aJeXHUTh Bl IHTEHCUBHOCTI 1  TPUBAJIOCTI

€KCMO3uIlii, JIETIOUOCTI, PO3MIpPIB  YaCTUHOK 1  Tomo. HaifOinbm 4iTke
BU3HAUYEHHS LUX IMOHATh HaBEAEHE B aHIJIO-POCIMCHKOMY TIJjocapii TEpMIHIB,
Buganomy Llentpom Mixnapoanux npoektiB ['KHT (1982): «TokcuunicTs — Mipa
HECYMICHOCT1 PEYOBHHHU 3 KUTTSAM, BEJIMYHUHA, 3BOPOTHA aOCOIIOTHOMY 3HAYEHHIO
cepeaHbo cmepTenbHoi 1o3u (1/DL50), abo xonnenTparris 1/CL50» [13].
«Hebe3neka» pedyoBUHU — BIPOTAHICTh MPOSIBY MIKIIJIUBUX JUJISL 310POB’S
e(eKTIB B peaJIbHUX YMOBaX BUPOOHUIITBA ISl 3aCTOCYBAHHS XIMIYHUX PEUOBHH.
Krnacudixariss TOKCHKaHTIB 3 ypaxyBaHHSIM BEIUYHH cepell HECMEPTEIbHUX
7103 (KOHIIEHTpAIliif) 32 PI3HUMHU HUISIXaMHU HAJIXOJKEHHS B OpraHi3M, MpUIHATA B

komumHaboMy CPCP, Bkazana B Tabu. 2.1.

Tabmuus 2.1 — Knacudikamis MIKIIJIMBUX PEYOBUH 32 CTYIEHEM
TOKCUYHOCTI 1 HeOe3neku [13]
Krnacu Tokcuunocti*
T oKCHHHIH HOKAZHIK HaJ3BUYalH | BHUCOKO- MOMIPHO MaJjo-
0 TOKCUYHI | TOKCHUYHI TOKCUYHI | TOKCHUYHI
DL50 (Bcepenuny), Mr/kr <15 15-150 151-1500 >1500
CL50 (iaransmiiino), Mr/i <0,5 0,5-5,0 5-50 >50
DL50 (na mikipy), Mr/Kr <100 100-500 500-2500 >2500
TJIK p. 3. **, mr/m® 0,1-1,0 <0,1 1-10
KMIO*** | mr/m3 >300 300-30 30-3 >10
Ipumirka. *Bimmosizae 1 — IV kiacam HeGeslekd; ** — TIpaHMdHO JONMYCTHMA

KOHIIEHTpAllisl B MOBITpi pobouoi 30HU (p. 3.); *** — koedilieHT MOKIUBOTO IHTASIIIHOTO

OTpY€HHS.

Jlo HalOLIBII BaXKJIMBUX TOKCHUKOJOTIYHUX XapPAKTEPUCTHUK CUIBHOMIFOYMX
otpyiiHux pedoBuH (CJIOP) HamexaTh: Kjac iXHHOT TOKCHMYHOCTI 1 HEOE3IEKH,
OloxiMi4H1 Ta NaTO(1310JIOTTYHI MEXaHI3MHM ypakarouoi Jli, arperaTHuil cTaH 1

JIETIOUICTh 32 HOPMAJIbHUX aTMOC(HEpPHUX YMOB, BIIHOCHA IIUIBHICTH Mapy TOLIO.
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CHOP nagxoauth B arMochepy y BUIIIAI OTPYHMHHUX Ta30MOBITPSIHUX CyMIIIEH,
10 BUMAarae 3acTOCYBaHHS KOMIUIEKCY 3aXO[lIB, 30KpeMa BUKOPHCTAHHS 3ac00iB
Jerasarii.

VY konumnaboMy CPCP HeyTH130BaH1 MPOMUCIOBI BIAXOAW MOAUISIUCS HA
uricthb kareropiit [14]: I — npaktuuno iHepTHI; 11 — 610710T1YHO OKKCTIEHT OpraHiyHi
PEYOBHHH, 1110 JIETKO po3kianatoTbes; [ — craboTokcnyHi, Mano po3unHH1 y BOJ,
30KpemMa IiJl yac B3aeMO/Iii 3 opraniyHuMu kuciotamu: [V — nadro-omienonioHi,
0 HE 3a3HAIOTh pereHeparlii 3riIHO 0 AIOYMX BKa3iBOK; V — TOKCHYHI 13
cnabkum 3a0pyaHeHHsM mnoBiTps (mepesBumieHHs ['IK B 2 — 3 paszu); VI —
TOKCHUYHI.

Humni icaye Garato kiacudikaiii He0e3MeYHOCT1 1 TOKCUYHOCTI BIIXO/A1B Ta

IHIITUX €KOTOKCUKAHTIB [15]:

3a TIOKa3HUKaMH HEOE3MEeUHOCTI (YOTHPH KJIacH);

— 3a HeOE3IeKO0 BiJl pI3HUX MIJISAXIB MOTPAIUIIHHS B Oprani3M (8 KiaciB);

— 3a CWIOI Mojipa3HioBaNibHOI 1111 (10 kJ1acip);

— 3a cTymeHeM KyMyJiIii (5 KiaciB);

— 32 BUJOM Jii (4 KJIacH) TOIIIO.

Jlnsg  omiHKM  HEOE3MEYHOCTI  BIAXOMIB  BHUKOPHCTOBYIOTH  KJacHu
HeOe3MeYHOCT:

I KJ1ac — BUOYXOB1 pEUOBHHHM (TPUHITPOTOIYOJI, IIPOKCUIIIH);

I KJIaC — BOTHEHEOe3MeyH1 Ta3u 1 mapu;

1l xmac — BorueneOe3neuHi piguHu (OeH3uH, 0€H307, T1eTUI0BUH edip);

IV ximac — BorHeneOe3nedHi TBEp/l PEYOBHHU, IO MAIOTh 3/IaTHICTH /10
caMo3ailMaHHs (BYTUIBHMI TWJ, TUpCa); CIOJU 3K HaleXaTb PEYOBUHU, SKI
BHJIUISIOTH ITiJT Yac B3a€MOJIIi 3 BOJOIO BOrHeHeOe3meuHi ra3u (Kapoiam — MeTaHiIu
Ta aleTWICHIIW METaJliB YTBOPIOIOTH TOPIOYi BYIJEBOJHI — 3TiIHO METaH Ta
alleTUIICH);

V KJIaC — PEYOBUHH, SIKI BUAUISIOTh KUCEHb 1 MOXYTb CIPUYMHUTH YU
CHOpUSITA 3aliMaHHIO IHIIUX MarepialiB, HaOpUKIAJ HITpaT, XJopaT Ta

MepMaHraHatr Kajiito, OpraHiuHi NEpOKCUIN;
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VI knac — oTpyiiHi Ta 1H(QEKI1iIHI peYOBUHU (HAPUKIIaA, CIIOIYKH apCceHy,
MEpKypiro);

VII knac — pe4oBUHU a00 BIAXOJM, SIKI i 4ac BUTIKAHHS CHPUYUHIOIOTH
KOpO3il0 IHIIKMX BaHTaX1B YU TPAHCIIOPTHUX 3acO0iB (HEOpraHiuHI Ta OpraHIYHI
KHCJIOTH; COJII CWJIBHMX KHCJOT 1 ClIaOKMX OCHOB, $IKI y BOJHHMX pPO3YMHAX
TIPONI3YIOTh, 30KpeMa XJIOpuau aoMidito 1 pepymy (I11));

VIII knmac — pedyoBMHHU, 37aTHI MiJl 4ac KOHTAKTy 3 MOBITPSIM YU BOJIOIO
BUJUISITH TOKCUYHI PEYOBUHU 1 BUKIIMKATH TOCTPI YW XPOHIYHI 3aXBOPIOBAHHS Y

BUIAJIKy NOTPAIUISIHHS B OpraHi3m Jitoaunu [15].

®opmyBanHs TUnonorii gaxktopis Bruiuey TH 3a
I eran BH/IaMH XBOCTOCXOBHII
Inentudikanis
NEePBUHHUX BILUIMBIB ‘ ‘

@yHKI10HAJILHE 30HYBaHHS TEPUTOPIT
XBOCTOCXOBHII]

BusHaueHHs BIUIMBIB OLIbLI BUCOKOTO MOPSIAKY Ta

I 11 GTE.IH ) OLIIHKA B32€MO/IIT MI3K PI3HUMU KOMIIOHEHTaMU
AenTuikaitis . EKOCHCTEM
HENpSMHUX BIIMBIB ‘ ‘

111 eTan O1iHKa BEJIMYHHH BILUIHBIB XBOCTOCXOBHIIL HA
KinbkicHa ouinka CTaH Pi3HUX KOMITOHEHTIB €KOCHCTEM

BILIHMBIB ‘ ‘

[IporHo3zyBaHHs BILTMBIB XBOCTOCXOBHIIL Ta 3MIH

IV eran ' CTaHy KOMIOHEHTIB TPUPOAHO-TEXHOTCHHOT
IIporno3yBanHs BIuIMBiB T€0CUCTEMH

Puc. 2.1 ¥Y3arajgpHeHa cXeMa BUKOPUCTAHHS METOIB €KOJIOrYHOT OIiHKH [15]
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EKOTOKCHMYHI pe4yOBHHM, $KI B MPUPOJHOMY CEPENOBULIlI 3AaTHI [0
0l0aKyMyJIsIii 1 HETaTMBHO BIUIMBAIOTh HAa >KHUBl OPraHi3MH (BaXKKl MeETalw,
nectuuan) kinacudikyrots 3rigao 3 'OCT 12.1.007—-76.

Ha puc. 2.1 HaBeieHO y3arajgbHEHY CXEMY MOKJIMBOIO KOMILJIEKCHOTO
BUKopucTanHs MetoniB s EO BBy xBocrocxoBuil Ha ctad HIIC.

BuMoru 1o MeTofiB OIIHKM 1 TMPOTHO3YBAaHHS BIUIMBY XBOCTOCXOBHII Ha
HIIC:

- 3a0e3nedyBaTy MOKJIMBICTD 1A€HTH(IKAIli MEPBUHHUX BIUIMBIB 1 BIUIUBIB
OUIBII BUCOKOTO MOPSIIKY;

- BHU3HAYATH BEJIIMYUHY 1 MPIOPUTETHICTH BIUIUBY;

- BU3HAYaTH B3a€MOJIii MK BIUTMBAMH, BKIIOYAIOYH CHUHEPTreTHYHI e(PeKTH
i edexkTn HEUTpaizallii;

- 3a0e3nedyBaTy OLIHKY 1 PaH)KyBaHHs PUPOJHO-TEXHOI'€HHUX 3arpo3;

- 3a0e3nedyBaTd  MOJKJIMBOCTI  PO3paxyHKy  arperoBaHMX  OIIHOK,
THAUKATOPIB 1 IHICKCIB;

- TporHo3yBaru BiuimBu TH;

- 3AIMCHIOBATH aJanTallif0 €KOJOTIYHHMX OI[IHOK Yy TMpoIeci MPUUHSTTSI

pIIIICHHS.

2.2 Y3aranpbHeHa XapaKTEPUCTUKA BILUIMBY MPOMHCIOBUX XBOCTOCXOBHII]

Ha HABKOJHIIHE IIPUPOIHE CCPCAOBUIIC

ITpomMucIOBI XBOCTOCXOBHINA, SIKi € 00’€KTOM EKOJOTIYHOTO ayauTy, IIe
MTy4YHa TiAPOTEXHIYHA CHOpyAa Yy TPHUPOAHOMY JaHamadTi, Mo Moxke OyTh
3aMKHEHOIO0 a00 HamiB3aMKHEHOIO (HAIMIB3aMKHEHICTh BUHUKAE TMPU CTBOPEHHI
IPYHTOBOT UM TO/1I0HOT 10 Hel rpedii, Kpi3h AKY YaCTKOBO (PUIBTPYETHCS pianHA),
T1s1 30€epiraHHsl PiAKUX XBOCTIB (3071, IIJIaMy, IIJIAKY Ta 1HIIUX BUIIB BIAXOMIB
BUPOOHUIITBA), 1110 MOXKYTh OYTH TOKCHYHUMU Ta €KOJOTTYHO HEOE3MEUYHUMH, SIKi

MEePEMILIYIOTHCS 3 MICIb 1X YTBOPEHHS TiApaBiIidyHUM criocoboM. [Ipomuciiosi



Puc. 2.2 Tlpuanumoa cxema GopMyBaHHS B3a€EMOJIIT MiXK

CKIaa0OBHUMMH F€OTEXHIYHOI CUCTEMH

41
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XBOCTOCXOBHINA CIPUYUHAKOTh HeratuBHuil BruMB Ha HIIC, ske cknagaetbes 3
KOMITIOHEHTIB 010TOMY, 0101I€HO3Y Ta NPUPOAHOTO JaHaAmadTy (puc. 2.2).

[Ipy TakoMy MIAXOAl 3pO3YMINIO, IO PIBHI TEXHOT€HHOIO HABAaHTAXKEHHS
MIPOMHUCIIOBOT0 XBocTocxoBuila Ha ckianoBi ['TC, axi 6e3nocepeHbo MOB’A3aHi 3
BIIMBOM uMHHMKIB TH B pe3ynbrari HOro excrulyarauii Ha TepuUTOpii
MIPOMHUCIIOBO-MICBKOI ~ arjioMepanii, MiJIsratoTh OLIHII 1 [POTHO3YBAaHHIO
HACJIIKIB B TIEPIIY YEPry IiJl 4ac €KOJOTTYHOTO ayIUTY.

OcHoBauM mxepenioM TH € piaki Bigxoau (XBOCTH).

['eonoriyuHuii MOHITOPUHT BKIIOYAE EIEMEHTH CIOCTEPEKEHHS, OIlHKH,
IIPOTHO3YBAaHHS CTaHy 1 3MiH reoi3MYHOTO cepeoBuIla (CYKYIMHOCTI (DI3UYHUX,
(G13UKO-XIMIYHUX 1 XIMIYHMX TPOLECIB Ta BIACTMBOCTEW BU3HAYEHHUX UISHOK
I'TC), To6TO 3MiH a0iOTMYHOI (rEOJIOTIYHOI) CKJIAIOBOi SIK Yy MIKpO-, TaKk 1 B
MakpomaciiTaldi, BKJIOYalO4d 3a0pyJHEHHS HaBKOJMIIHBOTO  CEpPEJOBHINA
PI3HUMH IHTPETIEHTAMHU TEXHOTEHHOT'O MOXOIKEHHSI.

OcHOBHOIO 3aja4yer0 O10JOTIYHOTO MOHITOPHHTY € BHU3HAYEHHS BEKTOPY
€KOJIOTTYHOT'O0 CTaHy OIOTHYHOI CKJIamoBoi, (yHKIT Horo BiATYKY (peakiiii) Ha
TEXHOT€HHUHN BIUIMB, BU3HAYCHHS BIIXHWIICHHS WOTO BiJ] TOMEOCTa3y Ha PI3HUX
piBHsIX opraHizaiii 6iocdepu (piBHI OpraHi3MiB, OMYJIAIIIHHOMY, CITIBTOBAPUCTBA,
ekocuctemMu Ta Jaamadrty). Ilpm opramizamii 1 37ailicHEHHI 010J0T1YHOTO
MOHITOPHHTY Tepea0adyacTbCsd TAKOX CIOCTEPEKCHHS, OIlIHKA 1 MPOTHO3 CTaHY
3JI0pPOB’ S JIFOJAVHH Ta HAWBKIUBINIUX MOMYJISIIA TPUPOAHUX BUIIIB SK 3 TIOTIISAY
ctiiikoro icuyBanHs ['TC, Tak 1 IX rocmomapchbkoi MIHHOCTI (HANMpUKIa,
MUCIMBCHKUX TBApHWH Ta I[IHHUX BUAIB MpomucioBux pud). Kpim Toro, Bemerscs
CIIOCTEPEKECHHS 1 OI[IHIOETHCA CTaH HAWMOLIBIN Yy TJIIMBUX JI0 TOTO YH 1HIIIOTO PIBHS
TH nomymsiiiii pociauH 1 TBApHH.

Jlo hyHKITIOHaNTBFHUX 337]a4 €KOJIOTIYHOTO ay/IUTy TTOBHHEH BXOJUTH TaKOXK
aHaji3 JIaHWX MOHITOPHHTY 1 KOMIUICKCHa OIliHKa Jpkepena 1 yuHHHKIB TH
MPOMHUCIIOBUX XBOCTOCXOBHUII. Il oOIliHKa MOBWHHA BKIIOYATH BUSIBICHHS
MOIIKO/I)KEHb POCIMHHOTO Ta IPYHTOBOI'O MOKPUBY U ypaxeHHs ckianoBux ['TC

dakTopamu TH Ta KOHTPOJB 32 X MOIIUPEHHSIM.
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2.3 KommieKCHe OLIIHIOBaHHS BIUIMBY MPOMUCIIOBUX XBOCTOCXOBHIIl Ha CTaH

HaBKOJIMIIHBOI'O CCPCAOBHUIIIA

OCHOBHUM JOBrOTPUBAJIMM BILNTMBOM XBOCTOCXOBHII] Ha HABKOJHUIITHE
cepeqioBUIle € 3a0pyIHEHHS IPYHTIB Ta miazeMHux Boj. Cepen 3a0pyaHIOBaYiB
BUJUISIETHCS TPYIa BAXKKUX METaJiB, BIUIMB SIKUX Ha 010Ty € BKpail HETaTUBHUM 1
macmTabuuM. [Ipy 1bOMYy, HaBITh HEBEIMKE IEPMAHCHTHE TICPCBHILNCHHS
(hOHOBUX KOHIIEHTpAIlIl MOKE IPUBECTU JI0 KaTacTpo(i4HOTO BILIUBY Ha O10TY.

[le y 1930-x pp. Bimomuii Tokcukosor B.O. TaycoH cTBepixyBaB, IO
cnabka ajie TOCTiliHA Jisi TOKCMYHOI PEUYOBHHH, JO SKUX 1 BUIHOCSTBHCS Ba)Ki
MeTaJiM, Habarato HeOe3meuHille Ajasi JIOOUHA 1 O10TH, HDK CHJIBHUH, aie
KopotkouacHuii BB [16]. Tomy HaBiTH HEBETWKI KOHIICHTpAIlii BaKKHX
METaiB, SIKI MEePEBUIIYIOTh iX MPUPOJHUM BMICT B IPYHTax JaHOI MICIIEBOCTI,
HaBITh K110 BoHU HIpkue ['JIK, HeOesneuni qyis moauan. Y Tpo(idyHUX JTaHIIorax,
B SKUX JIIOAMHA € BEPXHIM €JIEMEHTOM, iX KOHILEHTpaIlli BIAMOBIIHO O 3aKOHY
€KOJIOT1UHOI mipaMiau 30UIBIIYIOThCS Oararopa3oBo, MPUUOMY IX Jisl TPUBAE
JECATKHU POKIB, 110 BIJIMOBiIa€ 4aCOBOMY MacIITaby eKCIuTyaTarii XBOCTOCXOBHII
0 X 3aKpUTTA 1 pekyiubTHBalii. TokCHYHA Ai BaXKKHMX METAJIB Ta IHIIHAX
MIKPOEJIEMEHTIB Bapilo€ 3aJIeKHO BiJl TUIY IPYHTIB Ta MICIIEBUX YMOB.

3 TIiri€eHIYHUX TO3UIlI Hebe3neka 3a0pyaHEHHA IPYHTY XIMIYHUMHU
pPEYOBHMHAMHM BHU3HAYAETHCS PIBHEM ii MOXKIMBOTO HETATUBHOTO BIUIMBY Ha
CepelnoBuIlle, M0 KOHTaKTye (BoJa, TOBITPSA), XapyoBl MPOAYKTH 1
OTIOCEPEIKOBAHO Ha JIOJUHY, a TaKoX Ha OIOJNIOT1YHY AaKTHUBHICTh TIPYHTY 1
nporecu #Woro camooyuineHHs. OCHOBHUM KPHUTEPIEM Tirl€HIYHOI OIIHKA
HeOe3nmekn 3a0pyAHEHHS IPYHTY IIKNIMBUMH PEYOBHHAMH  BBaXKAETHCS
TPaHUYHO JTOMyCTUMA KOHIICHTPAIlisl XIMIYHUX PEUYOBUH B IPYHTI.

I'’IK € KOMIUIGKCHHM TOKa3HUKOM HEIIKIJUTMBOTO JIJIsS JIFOJAWHH BMICTY
XIMIYHUX pedoBHH y TpyHTI. [lpm ouinmi HeOe3neku 3a0pyAHEHHS IPYHTIB
XIMIYHUMH PEYOBUHAMH CJI1Jl BpaXOBYBATH HACTYIIHE.

HeGe3neka 3a0pyaHeHHs TUM Oulblile, YyuM Oulblle (PAKTUYHI PiBHI BMICTY
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pedoBuH y r1pyHTI mnepeBumyoTh [JIK (abo koedimient HebOesneku K,

nepesuinye 1,0). Koedimient nedesneku K, Buznauaetbes sik [17]
K.=C/IJK, (2.1)

ne C — BMICT peYOBHUH Yy I'PYHTI.

Hebesrneka 3a0pyHCHHS THM BHIIE, YAM BHIINE Kjac HEOE3NEKH PEUOBHH.
JIJ1st TPYHTIB, 10 BUKOPUCTOBYIOTHCS JIJISi BUPOIIYBAHHS CITLCHKOTOCIIOAAPCHKUX
KyJbTYp, OIlIHKa HeOe3neku 3a0pyaHEHHS OyIb-IKMM TOKCHKAaHTOM TIOBHHHA
IIPOBOJAUTHUCS 3 ypaxyBaHHSAM Oy(hepHUX BIACTHBOCTEH IPYHTY, Ki BILTHBAIOTh Ha
PYXJIUBICTh XIMIYHMX €JIEMEHTIB, 10 BHM3HAYa€ iX BIUIMB Ha OTOUYYIOUE
CepeNoBHINE 1 JOCTYMHICTh sl pocivH. Yum MeHin OydepHi BIACTUBOCTI Mae
IPYHT, TUM Oulbllly HeOe3MeKy CTaHOBUTh 1X 3a0pyJIHEHHA XIMIYHHUMU
pedoBuHamu. OTxe, Tipu Tid camiii BenuuuHi K, HeOe3neka 3a0pynHeHHs Oyje
OUTBIIIE IJI TPYHTIB 3 KUCIUM 3HA4eHHAM pH, MEHIIMM BMICTOM TYMYCY 1 OUTBII
JIETKUM MEXaHIYHUM CKJIaI0M.

[Ipu 3aranbHi caHITApHO-TITIE€HIYHIN OIIHIN 3a0pyJHEHHS TEPHUTOPIi
BOXKMMH METaJIaMHU CJIiJI KOPUCTYBATHCS CYMapHHM Koe(]illieHToM HEOE3IeKH,

KWW BU3Ha4Ya€eThes 3a popmynoro [17]:

— \'n
KK,X - Zj=1 KH,j
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ne Kiuj— koedimienT HeOE3MeKN BC1X TOKCUYHUX €JIEMEHTIB.

s Bubopy I'JIK npu Bu3HaUEHH1 Zc TPUHAMAIOTHCS BITIOBIIH 3HAYEHHS IS
IpyHTiB cutbrocmyriaps [18]. Ha ocHOBI cymapHOro koedimieHTy HeOS3MeKH MOXKE
OyTH 3ampoIrOHOBAaHA OpIEHTOBHA IIKajda JJIsi  OIIHIOBaHHS  HEOE3NeKu

3a0pyAHEHHS IPYHTIB Y 30H1 BIUIMBY XBOCTOCXOBHII (Ta0. 2.2).

Tabnmuus 2.2 — [kana nns omiHIOBaHHS HeOe3MeKu 3a0pyAHEHHS IPYHTIB B
30H1 BIUTMBY XBOCTOCXOBHIII 32 KATETOPIEIO 1 CyMapHUM Koe(illieHTOM HeOe3NeKH

7. [18]

Kareropis CymapHuii

S 3MiHU TOKa3HUKIB 3JI0POB’ sl HACCIICHHS B
3a0pyiHEHHS | KOe(DII[iEHT

ocepeaKax 3a0pyaJHEHHS

IPYHTIB Hebe3MneKku Zc
Jonyctrma Menue Haiinmxunii piBeHb 3aXBOPIOBAHOCTI TN 1
16 MiHIMaJIbHA YaCTOTa HAPOJKEHHS 3
(GYHKIIOHATBHUMU BiIXWJICHHIMU
[TomipHo 16-32 30LUTbIIEeHHS 3aralbHOI 3aXBOPIOBAHOCTI
Hebe3neyHa
He6e3neuna 32-128 301IbIICHAS 3arajbHOl 3aXBOPIOBAHOCTI, YHCIIA

JITEH, 110 MalTh XPOHIYHI 3aXBOPIOBAHH,
nopymieHHsT (pYHKIIOHAIBHOTO CTaHy CepIeBO-
CYJIMHHO1 CUCTEMU

Han3suuaiino Ilonan 301bIICHAS 3aXBOPIOBAHOCTI JITEH, MOPYIICHHS
HeOe3meyHa 128 PEIPOAYKTUBHOI (YHKIII JKIHOK (30LIBIIICHHS
TOKCUKO3Y BariTHOCTI, 4YHCJIa TepeadacHUX
MOJIOTIB, MEPTBOHAPO/KYBAHOCTI, TIMOTpodis
HOBOHAPOJIYKCHUX )

ANBTEepHATUBHUM KPUTEPIEM [IJISl OIIHKA PIBHSA XIMIYHOTO 3a0pyIHECHHS

IPYHTIB € KOeIlli€eHT KOHIIEHTpaIlii xiMiyHOT pedoBuHM Ky, SKHII BU3HAYAE€THCS

SIK BITHOIICHHS peajbHOTO BMicTy pedoBuHH B IpyHTI (C) 1o ponoBoro (Cy):

Ki = CCy (2.3)
Amnanorigdo popmyii (2.2) BU3BHa4a€ThCA CyMapHUN MOKa3HUK 3a0pyaHeHHS Kix

n
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ne Ky j — koedIiieHTH KOHUEHTpALli BCIX TOKCUYHHUX €JIEMEHTIB.
CymapHuil mnoka3HuK 3a0pyaHeHHs IpyHTIB Kix Takox Moxe OyTu
BUKOPUCTAaHUM ISl OLIHKY 3a0pyAHEHHS IPYHTIB IT1]1 BILIMBOM XBOCTOCXOBHILI.
Koedimientn konuentpamii BM npu aeskux BuJIax BHUPOOHMIITBA, IO
MPOAYKYIOTh HaOUIBIIY Macy BIIXOJIIB Y XBOCTOCXOBHIIAX, y3arajibHeH1 y TaOJ.
2.4 [18]. [Ipu ouiHIOBaHHI BILUIMBY OKPEMHX E€JIEMEHTIB CIiJI TAKOXX 3Ba)KaTH Ha

KIacH ix HeOesneku (Tadi. 2.4).

Tabmuus 2.3 — KoedilieHTH KOHUEHTpaIlli BaXKUX METalliB, XapaKTepPHUX

JUTSL ICSIKMX TIPOMUCTIOBUX BUPOOHUIITB [ 18]

Bupo6uuirso Koedimient konmenTpartii Ky
Big 2 no 10 ITonax 10
Konsopoux metaiiB 3 pya | CBHHEIb, Mijib, OJ10BO, BICMYT, MHIII SIK,
Ta KOHIIEHTPATIB IIMHK, CpibJI0 KaJIMiid, CypMa, pTYTh, CEJIEeH
Turtany Cpibr0, IUHK, Tutan, Mmapraseib, MoJIi0/1eH,

CBUHEIIb, OOP, MiZIb [0JIOBO, BaHa11
3anizopyane BupoOoHUITBO | CBUHEIL, cpibso, | LluHK, Boimbhpam, koOabT,

MUII SIK BaHaI1i
CBuHIICBUX aKyMyJsaTOpiB | CBUHEIb, HIKEIIb, CypMma, CBHHEIIh
KaMIA

Ta6munsg 2.4 — Knacu HeOe3neku XiMIYHUX eJIeMEHTIB [19]

Kiac XiMIYHUH eJIeMEeHT/peduoBUHA
HeOe3MmeKkn
I Munn’ ik, KaaMiid, pTyTbh, CBUHEIIb, CEJICH, IIUHK, (TOp, OeH3(a)mipeH
II bop, xobanbT, HiKeIb, MOJIIOACH, Mib, CypMa, XpOM
II bapiii, Bananiit, Bonb(pam, MapraHeib, CTpOHIIIH, areTopeHOH

Tomy OLIBII KOPEKTHMM CIIiJi BBaXXaTH 3acTOCYyBaHHSA (HOHOBHX
KOHIIEHTpAI[il BaXXKKUX METaliB JUIsl OKpeMHX TeorpadiuHux 30H YKpaiHw,
HaBeJleHNX B poOoTtax BueHWX I[HcTUTYTY (i3ionorii pocniua HAH Vxkpainwm,
BUKOHAHMX TiJ KepiBHHITBOM akaaemika [I. A. Bmacroka [20]. 3okpema, s
CTEMOBOI 30HM, JIE pPO3TalllOoBaHa OLIBIIICTh XBOCTOCXOBHWIN KpaiHH, BIAMOBIIHI

3HAYEHHS HaBeNeHi y Tabi. 2.5.
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Tabmuusa 2.5 — CepenHiil BMICT €JIE€MEHTIB y IPYHTOYTBOPIOIOYIN
TJIMHUCTIN OPOJI1 [IJ1s1 CTEeTOBO1 30HU YKpainu [20]

Enement Fe Pb | Mn | Cu Co | Cr | Ni
BwMmicT y rpyHTI, MI/KT 19909 10 | 496 16 13 | 65 | 28
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3 OMHOIHKA BIUIMBY HA HABKOJIMIIHE CEPEIOBHUIIE
HIJTAMOHAKOIIMYYBAYA BIAXOAIB TA HEBE3IIEYHHMUX XIMIYHUX
PEYOBUHH VY BAJILI SCMHOBA MICTA KAM’JHCBKE

3.1 Exonoriuyauii ctan micta Kam’ sHCbKE

Micto Kam’stHCbKEe — TPOMUCIIOBE MICTO 3 PO3BHUHYTOIO MPOMUCIOBICTIO. Ta
OJIHI€EI0 3 OCHOBHHMX BJIACTUBOCTEH BHPOOHHYOTO KOMILIEKCY € TIOCTiiHE
NPUPOJTOKOPUCTYBAHHS, III0 3HAYHO BIIMBAE€ HAa CTAaH €KOJIOTii. XapaKTepHUMH
pucaMu TOTIPIICHHSI EKOJIOT1YHOrO CTaHy BHCTYIAIOTh XIMIYHE, I3MYHE Ta
paaioakTUBHE 3a0pyJIHEHHS aTMOC €PHOTO TOBITPS, a Ili YUHHUKH y CBOIO YEPTyY
aKTHBI3YIOTh PO3BUTOK HECIPHUSATIUBUX MPUPOJHUX IporieciB. Bee 11e BrummBae Ha
CoIliaJTbHI Ta IEMOTpa 14H1 MPOIECH 1 Ha CTaH1 3/J0POB’ Sl HACEJIEHHS Y MICTI.

VY Kam’aHcbkoMy cTaH atMocepu 1 BOJAOWMHMII BCEISIOTh OOTPYHTOBAHY
TPUBOTY Y HACEJIICHHS — OCKUIBKH IPOMHUCIIOBI 00’€KTH, IO 3a0pyIaHIOIOTH
atMocdepy, po3TalioBaHi Ha HEJOCTATHIA BIACTaHI BiJl KUTJIOBUX PANOHIB MICTa;
METEOPOJIOTIYHI YMOBH MiCTa HECHPHUSATINBI JUIsI PO3CIIOBAaHHSA IIKIIJIMBUX
BUKHUIB (XapaKTepH1 HU3bKI ITIHECEH] IHBEPCii TeMIlepaTypHu, 0COOJUBO B3UMKY,
Ta Maja KUIbKICTh OMaJiB); a MPUPOIHOK BOJOWMOIO, Y Ky CKHUIAIOTHCS CTIUHI
BOIH, € pika J[HITIpO.

[TpoMucnoBuii mMoTeHIIaT MICTa JAOCUTh Benwkui. lle dopHa meramypris
(63,8%), ximiuna ipoMucioBicTh (21,5%), MmamuHOOYyBaHHS 1 METaI1000poOKa
(9,8%) [21].

Ta HEeoOX1AHO Bi3HAYUTH, IO HAPOIIYBAHHS BUPOOHHUNX MOTYKHOCTEH Ha
METaTYPrifHUX, XIMIYHUX 1 IHIIUX MAMPUEMCTBAX BiTOYBAETHCS 6€3 OHOYACHOTO
OyIIBHUIITBA OYMCHUX CIIOPY/l 1 yCTAHOBOK.

3a JaHWUMU CaHITAPHOEMEAEMIONOTIYHOT CIYy:KOM MicTa, KOHIIEHTpaIlii
IIKIJITMBUX PEUYOBHH B MOBITP1 nepeBuilytoTh 3HaueHHs ['JIK y nekuibka pasiB: 1o
JIBOOKHCY a30Ty — 10 4 pa3iB, aMmiaky — 10 5 pa3iB, €HOIy — J0 5 pa3sis,

OpMaJIbJIETily — A0 5 pasiB, 6eHzanupeny — 10 10 pasiB, TBepauM yacTkam — 10 12
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pasiB. Y Tabmuui 1 HaBeAEHO MEpENiK OCHOBHUX PEUYOBHH, IO CKHJAIOTHCS Y
atMocdepy JHinmpoazepKUHCbKA MiAOpHEMCTBAMHU MicTa. s micta mpobiema
YTBOPEHHS, 300py, pO3MILICHHS, CKIaJAyBaHHs, IEPEpPOOKH Ta yTHIIi3alli BIIXO/IB

BUPOOHUIITBA € HaakTyalbHIIIOW0 (puc 3.1).

Tabmuma 3.1 IkignuBi pedoBUHH, 110 BUKHUAAIOTHCS B atMocdepy

micta Kam’stHebke [21]

Ne HaiimenyBaHHs BgMipﬂHa KOHLIEHTpaIlis ; TJTK, M/
/1 PEYOBHH IKIJTMBUX PEYOBHH, MI/M

1 [Tun HeopraniuHuit 6,05 0,5

2 Oxkcuj ByTJIeIo 20,00 5

3 Cipku JioKcH 2,078 0,5

4 Jliokcun a3oTy 0,298 0,085
5 AMiak 0,92 0,2

6 Benson 8,224 1,5

7 CipKOBOJICHb 0,085 0,008
8 denon 0,056 0,01

9 Tomyon 4211 0,6
10 Kcnnon 0,129 0,2
11 CipKoByTJielb 0,116 0,03
12 Caxa 0,269 0,15
13 AMiadHa cemiTpa 0,350 0,3
14 Biuitamerar 0,24 0,15
15 benzarmipen 0,000012 0,000001
16 dopmaberia 0,162 0,035
17 AHlTiH 0,091 0,05
18 Awmi"onapadinu 0,0134 0,01
19 CBuHELD 0,00045 0,0003
20 | Mapra#niro Ti0KCHI 0,022 0,01
21 CipuaHa KuCJI0Ta 0,058 0,3

TexHomorii, MmO 3aCTOCOBYIOTHCS Ha MIANPUEMCTBAX, HE BUPINIYIOThH
mpo0JIeMH KOMIUIEKCHOTO 1 paI[iOHAIBHOTO BHUKOPUCTAaHHS CHPOBHHH Ta
MarepiamiB, y 3B’S3Ky 3 IIMM YTBOPIOETHCS 3HAYHA KUTBKICTh TMPOMHCIOBUX
BiJIXO/1iB, HAKOTTMYCHHS SIKUX CTAHOBUTH PEANbHY 3arpo3y IJIsl 3[I0POB’S JIFOIUHU

Ta HABKOJHUIIHBOI'O CCPCOAOBUIIIA.
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Ha teputopii HakonuueHo Ounbiiie 75 MIH. TOHH MPOMUCIOBUX BIIXOJIB.
Bonu necatupiyusMu CKIagyBalMCs B OCHOBHOMY Oe3mocepeHbO MOOIU3y pIKH
Juinpo, mocuitoroun HebOesneky ii 3a0pynHeHHsa. LI Biagxoaw po3TamioBaHi B
OCHOBHOMY Ha TEpUTOpii MIANPUEMCTB, B HAKOMM4YyBayax, BlABalIax 1
MpeCTaBIeHl NIJJaKaMU Ta MIJIaKaMU METAIyprifHOro BUPOOHUIITBA, BIIXOJIaMHU
BUPOOHHUIITBA MIHAOOPHUB, KaM SHOBYTUIBHMMM YCaMHM, LUIAKaMU KaHali3alli,
TOPUTAMH 3€MJISIMHU, JIOMOM BOTHETPHUBKHMX MaTrepiajiB Ta BIAXOJaMH 30aradeHHsI
ypaHy. BUTbIIICT BiIXOA1B MICTSITh TOKCUYHI pEUOBUHU PI3HUX KJIACiB HEOE3MEKH.

HaiiGinbimi  oOcsirn yTBOpPEHHSI  BIAXOIB  MPHUMAAal0OTh Ha  BEJHKI
nianpueMctBa. lLlopoky B MicTi yTBOprO€ThCs OUTbIIE 3 MIH. TOHH POMHUCIOBHUX
BIZIXO/IiB, 3 sikux Maibke 100 THC. TOHH € TokcuuHuMH [21].

[TpoTsTOM OCTAaHHBOTO JAECATHPIUYS MPOTOBKYE BiTOMBATHCS MPOTPECYIOUe
HAKOMUYEHHS BIAXOAIB SIK MPOMUCIOBOMY, Tak 1 MoOyTOoBOMYy cekTopax. Po3pus
MDK HAKOIMMYECHHSM BIAXOJIB 1 3axoJaMH Ha 3amo0iraHHs iX YTBOPEHHIO,
PO3IIMPEHHIO YTHIII3allii, 3HEIIKO/UKEHHS Ta BHUAAJIEHHS, 3arpoXye€ HE TUIbKU
NOTJIMOJIEHHAM €KOJIOTTYHOI KpH3U, a W 3aroCTPeHHSM COIabHO-€KOHOMIUHO1
CUTYyaIlii B IIIOMY.

OmuuM 13 TPIOPUTETHUX  HANPSAMKIB ~ MiHIMI3amli  HaKOMHUYEHHS
IIPOMMCIIOBUX BIIXOIB € TIOBEPHEHHS iX y BUPOOHHUIITBO 3 METOI BHIIYUCHHS
IIIHHUX KOMITIOHEHTIB 1 BUKOPUCTAHHS iX K BTOPUHHHX PECypciB. AJie MOKH IIe
MPOMHUCIIOBl TIANPUEMCTBA HEIOCTATHHO TMPOCYHYJIHCHh Y BUPIMICHHI i€l

npobsiemu [21].
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Puc. 3.1. 3Banuma ta BIACTIMHUKH, 1[0 po3TamoBaHl B M. Kam’sHCbKe
b

[21]

Bigminnictio Micta Kam’sHChKe BiJ 1HIIUX TIOTY)KHHX IPOMHUCIOBUX
HEeHTPiB YKpaiHU € HasBHICTh MOTEHIIMHO HeOe3MmeyHnX 9 XBOCTOCXOBHII, Y SIKUX
HaKONMMYECHO OJu3pKO 42 MJIH. TOHH PaJiOaKTUBHHX BiIXOAIB 3arajJibHOIO
aktuBHicTIO 3,1-10 15 bk (Tabn. 3.2). 3aranpHa 1ioma CTaHOBUTH ONMU3bKO 2,43
MiaH. M2 TIOTYXHICTh €KCIIO3MIIIMHOI J03M He MOBEPXHi TPYHTY HHMX 00’ €KTIiB B
Mexax Big 30 mo 35000 mxP/roa. ¥V Mexax micTa po3TalioBaHO 5 XBOCTOCXOBHIII,
y AKX HAKOMUYEeHO 13 MIH. TOHH PaJlOaKTUBHUX BiIXOJiB, TOOTO Ha OTHOTO

MEIIKaHII MicTa IPHITafae 53 TOHHYU paJioaKTUBHUX BiaxoaiB [21].



Tabnuia 3.2 3aranbHi BITOMOCTI IPO XBOCcTOCXO0BHUIIA [21]
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. KinbkicThb 3arajpHa

. [Iepiox [Lnoma . . .

Ne HaiimenyBaHHs 9 BIIXOIIB | aKTHUBHICTB,
eKCIUTyaTallii | THC. M

MIJIH. T bx
1 3axignHe 1949-54 40 0,77 1,8-10%
2 | Huinposceke (1) 1954-68 730 12,0 1,4-10%°
3 | Leutpanbuuii Sp 1950-54 24 0,22 1,04-10%4
4 | TliBopeHHO-CX1gHE 1956-90 36 0,33 6,7-10%
5 Bbaza C 1960-90 250 0,15 4,4.10'4
6 | Homenna miu Ne 6 1982-82 0,2 0,04 1,3-10%?
7 | CyxauiBcoke (C-1) 1968-83 900 19,0 7,1.-10%
8 | Cyxauiscebke (C-2) 1983 700 5,6 2,7-10%
9 | JlanTaHOBa paKIis 1965-88 0,6 0,0066 8,6-101

e '-;-'

A VN _AC
* 5
ORI el

L 8 ‘."l‘%‘ -

Puc. 3.2 - Po3ramyBanusa xBoctocxoBuiil [21]
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YacTHa XBOCTOCXOBHMIL 3HAXOAMUTHCS Oe€3MocepeaHbO OJM3BKO Bl PIUKHU
Huinpo. Bigxoau ckinaayBaauch y MpUIIEryil IIUHSAHI Kap €pU 1 P, PO3TAIIOBaH1
Ha CXWJI1 JOJMHU Ta y 3amjasi p. JHinpo, AHO 1 60pTH SKUX HE OyJd CleUiaabHO
MITOTOBJICHHI.

PozramryBannst xBoctocxoBul (puc. 3.2) Ha cxwil JojauHu p. Juinpo npu
BOJIOHACUYEHHI, 32 PAXyHOK MIJTOIUICHHS TPYHTOBUMH BOJIAMU, MOKE MPU3BECTH
710 X CIIOB3aHHA MO CXMJIYy 1 CTBOPEHHSI HAJ[3BUYAMHOI CUTYallii JJIs1 KOPUCTYBayiB
Bogamu J[Hirpa.

[IpoananizyBaBIIM €KOJIOTIYHUW CTaH MiCTa MOXHa 3pOOUTH TaKUil
BUCHOBOK: €KOJIOTIYHA CHTyallisi B MICTa MPOTATOM TPUBAJIOrO NEpioay
XapaKTepU3y€eTbCd  SIK  «KPU30Ba»  OCKUIBKM  IMPOMHCIOBI  00’€KTH, IO
3a0pyAHIOITE aTMocdepy, po3TallloBaHi HAa HEJAOCTATHIM BiICTaH1 BiJ KUTIOBUX
paiioniB wmicta. Takox, TPOTArOM OCTAHHBOTO JECATUPIUYS MPOJOBKYE
BIIOMBATHCS TPOTpecyroYe HAKOIMMYECHHS BIIXOMIB SK IMPOMHCIOBOMY, TaK 1

OOYTOBOMY CEKTOpaX, IO € JIOCHTh aKTyaJbHOIO MpobieMoro s micta [21].

3.2 3arasibHa XapaKTepHUCTUKA BIAXOIB Y MIJIaMOCXOBHIII

Y npomucnoBux paiionax JIHIIPONETPOBCHKOI 00JaCTI HAKOMUYHIOCS
0araTto BIIXOIB TipHUYOI Ta METATyPrifHOI MPOMMCIOBOCTI y BUIJISIAI BiBaJIB 1
nutamocxoBuml. [lim X gi€ero mopymmiaachk €KOJOTiYHA piBHOBara BUIUICHUX
TEPUTOPIN: BIAOYBA€TbCS  MIMHATTA TPYHTOBUX BOJ, MIABUIIYETHCA  iX
MiHepai3alis 1 3a0pyJHeHHSI TOKCUMYHUMH PEUYOBUHAMHU, 10 3HAXOATHCA B TOBIIII
BiKJIaeHb. TOMYy CTOiTh TIMTaHHS TPO TIOXOBAHHA TAaKWUX TEPUTOPIA 3
HalMEHIIIOK0 0€3MEKOI0 JIsl HAaBKOJIHUIIHBOTO cepeaoBuina [21].

OmuuM 13 Takux OO’€KTIB € I[UIaMocXoBuile Ha Oammi SlcuHOBa,
po3TamioBane 3a 2 kM cxigHime M. Kam’sHCKe, Ha TIpaBOMY KOPIHHOMY CXWJIi
nonuHu p. JHIOpo, B MiBAEHHOCXiAHIA uyacTuHi 0. SlcmHOBa, 3a 3,6 KM BiX

KapnayxiBcrkoro Bomo3abopy, sSikMil mojgae Boay uisl TexHIUHUX notped BAT
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“THinpoA3oT”. HaBKOJIO NHIIaMOCXOBHILA CKJIAJINACA HECHPUATIUBI €KOJOT14YHI
YMOBH.

[IpoekT rigpouutamoBuaaneHus B 0. SlcuHoBa s J{HIMPOA3EPKUHCHKOTO
AT3 po3pobsenuit B 1958 poui iHcTUTYyTOM “XapkiBchkuil BomokaHaimpoekt”.
1961 poky BBeAeHO B ekcrutyataiito | uepry nutamonakonuuyBada. Y 1976 p, y
3B’SI3KY 31 3alllJTaMOBYBaHHSIM HakoluuyBaya, “XapkiBchbkuil Bogokananmpoekrt”
po3po6uB |l dyepry OymiBHMUITBa NUISXOM PpEKOHCTPYKIii crnopyn | dvepru i3
3a0e3nedeHHsIM HEeOoOX1IHOT 10AaTKOBOT €MKOCTI. 1986 poky lL1aMOHaKONMuyyBay
BUBEJICHUH 3 eKcruTyaTaiii [21].

3 kBiTHA 1992 p TYT BemyTthcs poOOTH 3 pEKyIbTHBALIl TEPUTOPIi
HAaKONUYyBaua, 13 3aKpIiIJICHHS Hacuiy Tpebni 1 HemomymieHHs B p. [Himpo
TIOBEPXHEBHX BO/I 31 IUIAMOCXOBHIIIA.

[Ipo6nema 3aHaAgTO CKJIagHA, OCOOJMBO 3 OrJSAy Ha  3arajbHy
XapaKTEPUCTUKY BIAXOIIB Y MIJIAMOCXOBHIIII:

- monia (BIAXOAM BiJ MpoOleCY TOPIHHS B IeYax CHEPreTUYHHMX CTaHIN —
kiac HeOesneku V), 06’em Buganenus 169 tuc. T,

- [IJJaM pereHepariii MU’ SKOBO-COJIOBOT'0 PO3YMHY (BIIXOIH BUPOOHHYO-
TEXHOJIOT1YHOTO TIporiecy), 00’ em Bunanenus 500 Tuc. T.

®i3uyHMi CcTaH BIIXOMIB — 3MiMaHUW (PiAKWN, TBEPAWN, MIIAMO- 1
acTONO/Mi0HMIT); Ta30B1 BIIXOX BiJICYTHI.

Y 2001 p JepxaBHUM YIpaBIiHHSAM €KOJIOTii 1 MPUPOJHUX PECYPCIB Yy
JIHITpOneTpOBCHKiM 001acTi BU3HAYEHA KATETOpis €KOJIOTTYHOI HEOe3MeKU IhOTo
00’exta — “T"” (Ham3BUUaiiHO HeOe3meuHi), pimeHHs Ne 4-1296 [21].

Taka cTpykTypa BimxomiB cmpuse noOpiid (imbTparlii IpyHTOBUX BOA /O
MiA3€MHOTO TOPU30HTY, iX 3a0pYJHEHHIO 1 TPOHUKHEHHIO JI0 CHCTEM IiI36MHOTO
KUBJICHHS 1 BKIMHIOBaHHS B OaceiiH p. JIHimpo (HE3BakarouWm HA HOPMAIbHY
poOOTYy HAaIBHUX TIAPOTEXHIYHUX CIIOPYA Y CKIIaJi TimpoBy3na [21]:

- rpe0ul 31 CYTJIMHKOBUX IPYHTIB — KJac KamitaiabHOCTI 11,
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- JIPEHaXy Ta APEHaXXHOI HACOCHOI CTaHIlli, MPU3HAYEHOI1 ISl BIAKAYKU
IpEHaXKHUX BOJ Ha3aJl Yy HaAKOMUW4YyBau MPOAYKTUBHICTIO 10 M3/r0z[), 10
MNIATBEPAUIN HATYpHI gociixenHs TOB “JlninpoBoanpoext”.

Od4eBuAHO, OOMEKHUTH KUBJIEHHS p. JIHIMPO ITUMU BOJAaMU MOKIIMBO JIHIIIC
32 paxXyHOK MPUNMHEHHS 1HQUIbTpalii aTMOC(hEepHUX OMajiB y TOBILY BIIXOMAIB
[IUIAMOCXOBHINA. Y pa3i MOJaJbIIOTO TIOXOBAaHHSA IIUIAMOCXOBHINA  JIS
NEPEXOTUICHHS aTMOC(EpHUX BOJ PO3POOJCHUMH TPOCKTaMHM PEKYJIbTHUBAIIIT
nepen0avaeTbCsi CTBOPCHHS 3aXMCHOTO €KpaHa 3 TMOJIIETUIICHOBOT ITIBKH, a JUIA iX
aAKyMYJISAIIl 1 MOJaNBIIOT0 BHIIAPOBYBAHHS — IPYHTOBOTO 3aXHCHOTO mapy. Jlms
NIEPEXOTUICHHS. TMOTOKY TIOBEPXHEBHX BOJ 13 TPWICIVIMX TEPHUTOPId HABKOJIO
IIJIAMOCXOBHIIA TIepe10aYacThCsl BIAIITYBAHHS HAriPHOTO KaHATYy.

[InamonakonuuyBau y Oanii SICMHOBIM CTaHOBUTH MOCTIMHY MOTEHLIHHY
HeOe3MeKy ekojoriynoi karactpodu wmicta Kam'sHcbke Ta Ykpainu 3arajiom.
[ToB's3aH0 116 3 IMOBIPHICTIO TIPOPUBY JaMOW 1 TOTPAIUISHHS OCOOJIUBO
HeOe3MeYyHNX PEYOBHH Y TOJIOBHY BOJHY apTepito Aep>KaBH — piuky JHimpo.

Exonoriuno HeOe3meyHa 30HA 3HAXOAMTHCSA Ha BiACTaHI 1,6—2 KIJTOMETpiB
BiJl ’KUTJIOBOI 30HM MICTa Ta B JBOX KUIOMETpax BiJl MPOTOKHU piuku KoHorisHKa.
Bona 3aitmae Teputopiro 12,6 rekrapa Ta MICTUTH 668,5 THCAY TOHH BIJIXOJIB
IUIaMy pereHeparii MHUII'TKOBO-COAOBOTO PO3YMHY 1 30JIM TEIUIOSIEKTPOIICHTpa1
nutamoHakonuuyBadiB. He excrimyatyerscs 3 1986 poky.

VY nanwmii yac Ha JUISHII CTBOPY TpeOi BHACTIIOK PO3BAHTAXEHHS CTIUHHUX
BOJI CIIOCTEPIra€eThCsl BUKJIMHIOBAHHS MI3€MHOTO0 TOTOKY B HHU30BOMY YKOCI Ta
Ourst HacocHOi cTaHIii. [le cBiTUUTH PO BOJOHACHYCHHS HACHUITHUX IPYHTIB, IO
MPU3BOANTH 70 TIOPYIICHHS OCHOBU JaMOu. 3a KaTeropi€r0 €KOJOTidHOi Oe3nmeKn
[IUTAMOHAKONIYyBa4Y HAJEKHUTh 1O O00'€KTIB 0coONMBOI yBaru 3 OOKy OpraHiB

KOHTPOJIIO, IO TIepeidavae 3aX0/IH i3 3aXUCTy Ta MOHITOpHHTY [21].
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3.3 Binxoau BAT «/lHinpoA3or»

Hwuxue HaBeneHi nepenik BiIXOA1B, sIKi YTBOPIOIOThCA i yac podotu BAT
«duinpoAsor» [22]:

- nUIaMHM KaycTu(ikaili, 1110 YTBOPIOIOTbCS Ha CTaJil BIAHOBJIEHHS JYTy Y
BUPOOHUIITBI BallHa B OCHOBHOMY (61-66 %) y cBoeMy cKJa/il MICTATh KapOOHATH
MarHiro 1 KajabIlio;

- nulaMM  Kayctugikailli, [0 YTBOPIOIOTbCS Yy BHUPOOHUUTBI XJIOPY 1
KayCTHKY TIPH TOTYBaHHI PO3COJY, a TAKOXK IMPHU OCBITICHHI PO3COTY, B OCHOBHOMY
MICTSITh TIOBapPEHY CiJIb;

- IUIaMU TIPOIIECY EJEKTPOTOJIPOBKU 1 XpoMyBaHHs Aetaneit Ha 70 %
CKJIaJIatoThes 3 ruHu 1 20 % cronyk 3aii3a.

[IpakTyHO 3 OKCHIIB 3aii3a 3 JOMIIIKAMHM CKJIQJAalOThCs HUIAMH, IO
YTBOPIOIOTHCS B 3aII3HUYHOMY 11eXy. [IopiBHSHO OJHOPITHUM CKJIAJIOM BOJIOJIIOTh
IUJIaMHA, [0 YTBOPIOIOTHCS B PEMOHTHO-MEXAaHIYHOMY II€Xy MpH OJep KaHH1
alleTHIICHY B alleTUICHOBOMY reHepatopi — Ha 90 % BOHU CKJIAAOThCS 3 OKCH/IIB
KaJIBLIIO.

Crionyky KaJbIlito, MarHito y BUTJISA1 T1IAPOKCUAIB 1 HITPOCIIOIYK MICTATH Y
c001 myIaMu BUPOOHHUIITBA KAJIBIIEBOT CEITITPH.

3arajgpHa KUIBKICTH HUIAMIB, IO YTBOPIOIOThCS Ha BAT “/InimpoAsor”,
cknanae nmpuoau3no 30 tuc.1/pik [22].

AKTHBOBaHE BYTULIS BHKOPUCTOBYETHCS B MPOIECaX OYHINCHHS CTIYHHX
BOJ, po3coiy 1 razoBux BukuuiB. Ha BAT “/IHIIpoA30T” BHKOPUCTOBYIOTHCS
Byrimss mapok Y, CKT-6A, cynwsdoByriuiss, anTpamuToBa Kpuxta. I[licas
BIZIITpaIlbOBYBaHHS BYTULISI MOXKe OyTH 3a0pynHEHE coiisiMu, HAQTOMPOAYKTaMH,
MOMIXJIOpUIaMHU.  3arajbHa KIUIBKICTh  BigmpalnboBaHoro Byriuisi Ha BAT
“THInpoA30T” MOXe ckianaty nmpubauzHo 90 1/pik.

[IlnaM — BIAXOIM BHUPOOHUIITBA CYCIEH3IMHOTO MOJIBIHUIXJIOPUIY, IO

YTBOPIOETHCS TIPH BIJCTOIOBAHHI CTIYHUX BOJ Liexy noiiMepuzanii [IBX.
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[InaB — Hekonguuiinuidi [I1BX y BUrIsal nmopouiky, 1mo yTBOPIOETHCS MHpPH
cyminHi [IBX.

Kopku — myckaTti mniBkoBi Bigxoau [IBX, 1mo yTBOPIOIOTHCS NP YMILEHHI
CTIHOK peaKTopiB, (PUIbTPiB, TPYOONPOBOIB.

Binxonu mnoniBiHuixnopuay cycnensiiHoro (TY-6-01-1177-79) OyBaroTh
tprox Mapok: [IBX-CO-1, IIBX-CO-2, I[IBX-CO-3, sBasi0Th COO0I0 MOPOIIKH
OJIHOP1/IHI UM 3 HASIBHICTIO LIMATKIB, TPYJIOK, YACTOK pO3MipoM OuIblI 1 MM.

BwmicT Bosyioru 1 IeTKMX pedoBUH KOJAUBAEThCS Bin S % juis mapku [IBX-CO-
1 o 40 % — nns mapku [IBX-CO-3. 3aranbpHa KUIbKICTh TAKUX BIAXOAIB, II0 MOXE
yrBoproBatucs Ha BAT “JIHinpoA3ot”, ckinaaae 2,6 tuc. T/pik [22].

Binxonu  Temioi3oisiii  SABJISIOTH  CO0OOI0  IIOBKOBI  OYOCH,  IIO
BUKOPHUCTOBYIOTBCSI Yy BHUPOOHMIITBI CHHTETHYHOTO aMiaKy, CKIIOBaTH, IO
BUKOPHUCTOBYETHCS ISl TEIIO130Ms1ii Ha eMKocTsx y 3/IL1, i BaTH MiHepasbHOI,
10 BUKOPUCTOBYETHCS B 1IEXY MOJLTY MOBITPSI.

lNnoxmoputr  wHatpito (JICT  11086-76) sBase  cobow  piIuHY
3€JIEHYBaTOKOBTOTO KOJBOPY, € OKHCIIIOBaueM. BiH yTBOPIOETHCS Y BUPOOHHUIITBI
pinkoro xnopy. Cknaj ioro npejcraBieHo Hux4e (r/amd):

- aKTUBHOTO XJIopy He MeH1ie 170;

- myry B nepepaxyBanti Ha NaOH 40-60;

- 3am13a He ouiblire 0,06.

BignpansoBana cipuana kuciota (TY 113-08-12-10-90) yrBOproeTscs y
BUPOOHHUIITBI iIKOTO HATPy Ha CTajil CYIIIHHS Ta30MOIOHOTO XJIOPY CIPYAHOIO
KHCIIOTOI. BoHa sBisie c00010 B’SI3Ky MACISIHUCTY PIIWHY, IO MICTHTH 10 74-76
% Mac. cipuanoi kucnota 1 He Oinbi 0,05 % mac. BUIBHOTO XJIOPY.

Abrazna comsHa kucnmota (TY 6-01-193-80) € moOiYHMM TPOIYKTOM
BUpOOHUIITB. BoHa sBisie coO0r0 mpo3opy Oe30apBHY UM KOBTYBATy PiIMHY 3
PI3KMM 3aMaXxoM i BUKJIHKAa€e KOPO3ilo MeTamiB. I TeXHiuHa XapaKTepuCTHKa:

e Mapka, copT — b, nepunii;
® MacoBa 4acTka, % Mae:

— XJIOPUCTOrO BOJHIO, HE MeH1Ie 30;
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— BUIBHOTO XJI0pY, He Outbiie 0,005;
— 3aimi3a, He ourbmie 0,015;

— OpraHivyHoro XJj0py, He ounbiie 0,008.

3.4 36epexeHHs BIIXO1B

YacTuHy BIAXOJIB MIANPUEMCTBA MEPEpOONSIIOTh Ha BJIAacHi MNOTpedw,
YaCTHHY MPOJAOTh YU IMEPEPOOISIOTh Pa3oM 3 IHIIMMH opraHizamismMu. OJHaK
YacTHHA BIIXO/IIB yC€ I1Ie BUBO3UTHCS HA MIChKI CMITHHKH, 30€piracThcs B Oasikax,
Ha3MBAaEMHX IIJTAMOHaKONMWYyBadyaMu. lle CynmpoBOKYye BIAUYKCHHS 3EMIi,
3a0pyIHEHHS IPYHTY, MOBITPS, TOBEPXHEBUX 1 MII3EMHUX BO/I.

[Tpuknagamu MOXYTb CITy>KMTU cXoBHUIa (pocdorincy, BiaxoaiB 30aradyeHHs
TIPHUYO-XIMIYHOI CHPOBUHHU, TEPUKOHU “TOPOXHBOi  moponau, 3oiau TEL[ 1
CMITHUKH TIPOMHCIIOBHX 1 MOOYTOBHMX BIIXOMiB. 3BEJEHHS CXOBHII Y KOXHOMY
BUTIAJIKy MOBUHHO BECTUCH 3 YPAXyBaHHSIM MICIIEBHUX YMOB, CKJIaJly i arperaTHOro
ctany BiaxoxiB. lllmamonakonmuyyBadl BiTHOCATHCS 10 PO3MOBCIOJKEHUX THIIIB
CXOBMIIl BIIXOMIB. 3BUYAWHO IIi CHOPYIAM SBISIOTH COOOI IITY4YHY dYamly 3
noJioruMu Oeperamu 1 rpe6nero. (s momgayl BiAXOIB 1 BiIBOJIY CTOKIB MarOThCS
KoMyHikaii. beperu 1 pgHuWINE NUIaMOHAKONMMYyBadya BUKOHYIOTHCS 3
npOTUGUTBTPAIIHHUX, TIIMHUCTUX 1 MOJIMEpHUX MaTepiaiiB. OcoOIMBO BaKIIMBE
3HAUEHHS MAalOTh JIPEHAXHI CHCTEMH, IO 3a0e3MevyloTh BIABIN 3a0pyaHEHUX
CTOKIB 31 CXOBHWINA [JI1 3HEMIKOJKECHHS YU TIOBTOPHOTO BUKOPUCTaHHS. 3a
CXOBHMIIIAMH BIIXOAIB HEOOXITHO TOCTIMHE CHOCTEPEKEHHS 1 KOHTPOIb.
HenotpuMaHHsa mpaBuiI eKCIUTyaTarlii MOXe MPUBECTH 0 PyHHYBaHHS CXOBHIIIA,
JPEHYBaHHIO CTOKIB, a y BUTIAJKy PYWHYBaHHS T'peOii — 10 yIyICHHS BETUYE3HUX
KUTBKOCTEW TOKCUYHUX PEYOBHUH Yy IPYHT, mig3eMHi 102 Boau 1 BITKPUTI BOJOWNMH.

Criuni Bogu BAT “JIHimpoA30T” 31 miamMaMu HampaBisIOTHCS B CTaBOK-
OCBITJIIOBaY. BiH choyXuTh I BIACTOIOBaHHS 3a0pyJHEHUX 3BaKCHUMH

I[OMiH_IKaMI/I CTIYHHUX BOJ, 4 TAaKOX AJIs1 HAKOIIMYCHHA OCaly, IO BUIIAAACE.
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Tun Hakonmu4yBada HAJIMBHUN, OaIKOBHI, 3arajdbHuil 00csar 3,3 MIIH.KyO.M,
ekcruryatyetbess 3 1966 poky. OOcCSr MOBEPXHEBOTO CTOKY, IO HAIXOIUTh Y
HakonuuyBay, ckiamae 1113,7 Tuc.ky0.m/pik, 0OCAT BUKOPHUCTOBYBAHOI BOJIM 3
HakonuuyBadya — 31,6 Tuc.ky0.M/pik. 3araqbHUN OOCST CTOKIB, IO HAIXOIATH Y
Hakonu4uyBay, ckiaaae 200 MIH.Ky0. M/piK.

[lo xiMiYHOMY CKJIaay CTIYH1 BOJIA MICTATD:

- 3BaKeHi pedoBUHHU 629,7 mr/nm>,

- mianign 0,05 mr/oMe,

- ponaninu 0,24 mr/om3,

- HadTonmpoaykTH 3,9 mMr/am3,

3 HakonuuyyBaua — BIICTIHHUKA BOJa CKumaeTbcs B p. JHimpo. Xapakrtep
CKHJIaHHSI — HEpeTyIhoBaHUM camornepenuB. JloOoBa BUTpaTa BOAM 3 BiJICTIMHUKA
457 tTic.ky0.M.

V BiACTOSAHIM BOI1 MICTITBCS

- 3BAXKCHUX PEYOBUH — 5,75 MT/IM®;

- CyXoro 3anuiky — 360 M/ M,

- 3amiza 3araigpHOro — 0,3 Mr/mM°;

- coseii amoHiro — 2,0 Mr/mm®;

- HITpaTiB — 3,3 Mr/nm>;

- mianigis — 0,01 mr/omS;

- popaHizis — 0,14 mr/mm3;

- HadronpoaykTiB — 0,3 Mr/nm>;

- BIIKmoBH. — 6.0 mr/mm°.

3a cranom craBka-ocBiTiOBadya BAT “/IHImpoA30T” BeleThCs KOHTPOIb 32
JIOTTOMOT'0I0 JIBOX CIOCTEPEHKYIOUHX IITIap.

InamonakonmayBaui BAT “JIHinpoA30T” po3ramoBaHi B 0ankax SIcuHOBOT
i1 Po3coseBaToi 1 mpu3HayeHi I CKJIATyBaHHS MIJIaMiB 1 CTIYHHX BOJ, IO MICTSATH
11aHIIW, POAAHIINA, MU K, TIOCYIb(daTH, CyIb(iau i 1H.

[IInamonakonmuyBau Oanku Po3coneBaroi nmpusHayeHUW JUIsl CKIIAlyBaHHS

30JI0IIJIAKOBUX MaTtepialliB, IO YTBOPIOKOTHCS MPH CHATIOBAaHHI MAJIMBA B TOMKAX



60

kotiiB TELl, 1 nutakoBigAIIeHHsI TIATOTOBKU PO3COJIY B LIEXY XJOPY 1 KayCTHUKY.
[IInaMoHakonM4yBad BBEJICHO B €KCILTyaTalio y 1966 p.

J10 HBOTO CKMIAKOTHCS :

e niutamoBa myJbna XxiMmBogoouuctku TEIL] y kinbkocTi ~ 100 ky6.M/100Y;

® [IUTAMOBA MyJIbMA IEXY XJIOPY 1 KaycTuky ~ 30 ky0.M/1100y;

® [IJIaM MICJIsl OYMIIEHHS BIACTIMHUKIB MPOoMCTOKIB ~ 3000 kyO. M/pik.

HakormuyBa4y i CKJIaayBaHHS 30JIOIUIAKIB  BJIAMITOBAHUN IILIIXOM
3BeJIeHHs Trpebyi Ha JiBoOepexHoMy cxuii Oanku PosconeBatoi. OCHOBHUMH
eJIeMeHTaMU rpedill €: BjIacHe TU10 Tpedii, 3y0 y OCHOBI Ipeli 1 IpeHax.

Hakomuuysau mae obcar 1500 Ttuc. ky6. M i mimomy 432 Tmc. M2
MakcumaiibHa TuOuHa Oaceliny 25 M. ITojgaya miaMoBOT MyJIBIM B HAKOTIMYYBay
6anku Po3coneBatoi 3A1HCHIOETBCS 0aropHOI0 HACOCHOK cTaHIli€. [ 3abopy
NPOSICHEHOI BOJM 3 HaKOMMWYyBaya Iepea0davyaeTbCs JOHHHHA BOJIOCITYCK, IO
CKJIAQZA€ThCs 3 JIBOX IMAXTHUX KOJOMS3IB. 3arajbHa JIOBXKMHA JOHHOTO BHUITYCKY
540 M. YV Timi Tpebai 3pobieHi MpeHa)KHI MPUCTPOi JJisg 3armo0iraHHsS BUHOCY
YacTOK TIPYyHTY 3 TpeOii, s 3amoOiraHHs CIOB3aHHS HHU30BOIO YKOCY 1
3a0e3IeueHHs OpraHi30BaHOTO BiJIBOIY BOJI.

Ha BchoMy mpoTs3i ApeHaky BCTAHOBJIEHI OIJISAOBI KOJOMA31 IS
npoMuBanHs TpyO0. OOoe mosica ApeHaxy BHUBOIATHCA B HIDKHIN O'ed 1
NPUETHYIOTHCS 10 BOJOCKUIHOTO KOJEKTOPA, BIAKLISA BOJA MOMAAa€ B MIPUHOMHHUIMA
KOJOJIs13b 1 TIEPEKAYy€eEThCS HACOCOM Y HACOCHY CTaHIIO TPOSICHEHOI BOAHW. Y
30JI0HAKOIMUYYBayil IyJIbIla OCBITIIOETHCS, 1 MPOsICHeHa Boja moaaeThest Ha TEL]
JUTSI TOBTOPHOT'O BUKOPHUCTAHHSI.

VY 3uMOBHIt TIEPio], KOJH CIAIOETHCS TBEP/IE MATUBO, IIOTOJUHU TTOIA€THCS
Ha 3MuB nuiamy 245-250 ky0.m mposicHeHoi Boau. 3 1989 p. 3 ypaxyBaHHAM
nepexoxy TEIL[ Ha ra3omomiOHe mMmamMBO CKHIAHHA CTOKIB y Oanky Oymo
OPUNUHEHO. 3a CTaHOM 30JIOHAKOMMMYyBada BEJEThCS CIIOCTEPEKEHHS 3a

JOMIOMOTr 010 8 map.
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OOcsr MoBEepXHEBOrO CTOKY, L0 HAAXOAUTh Y HaKONMYyBay, ckiagae 214
TUC. KyO. M/pIK, CKHMJIaHHA CTIYHMX BOJ| 3 HAaKONM4YyBaya BIACYTHE, BOJA HE
BUKOPHUCTOBYETHCS.

XIMIYHUHN CKJIa]] POSICHEHO1 BOAM:

- cyxuii 3amummok 14,940 mr/am3;

- BMmicT a3oTy — 23,6 mMr/am3;

- mum'sky — 0,07 mr/am3,;

- ioHiB x710pYy — 4,680 Mr/mM3;

- cynbgar-iona 4900 mr/mm?;

- CN ta CNS - Bijc;

-pH-9,3.

VY HakomuuyBad HAIAXOIATh CTIYHI BOJAM 3 IEXy XJIOpPY i KayCTHKy B
kinbkocTi 30 M3/106 i B OCiHHBO-3UMOBHMI nepiof, — muiaM Bij kazanis TEIL] 110-
5000 M*/100y, IaM micis ouuIIeHHs BifcTiiiHuKiB 10 4000 M3/pik.

[IInamonakonmuyBay Oanku SlcmHOBa OYB MpU3HAYEHUW JJIS CKJIAIyBaHHS
30J11 TETUIOCUJIOBOTO IIeXy IpH poOOTi kKa3aHiB Ha TBepaomy manusi. o 1981 p
BiH BUKOPHUCTOBYBABCS 1 JIJIsl CKJIaJIyBaHHsI IIUIAMIB II€XiB: MiHIOOPUB, KaJbI[1€BOT
cemitpu, HiTpodocku, TPII, rasoBoro mexy. UYama IicHyHOYOro cTaBKa
IIUTAMOHAKONIMYyBadya 3HAXOJIUThCS B Oammi SICMHOBIN, pO3TalIoBaHOI B CXIiTHIM
gactuHi M. KaM' ssHCKOTO , T00IHM3Y 3axigHoi okpainu ¢. KapHayxiBka.

Haxonuuysau mae obcar 760m% i mmomry 45 Tuc.M?, mpM MakCHMalbHii
riOuHi 17 M. 3apa3 BIACTIMHUK UJTKOM 3aTIOBHEHHI.

Jlns 3HWKEHHS pIBHSA YacTHHA BOJaM 3 Oanku SICHHOBOI mepekadyeThcs B
nutaMmoHakonnuyBad Oanku  Po3coneBatoi. BimcrosHa Bojma 3 HakomuuyyBaua
MTOJAETHCS B IIEX JJIs1 TOBTOPHOTO BUKOPHUCTAHHS.

V BigcTosiHINM Boai Oanku SICHHOBA BMICT:

- a3oTy nepesuntye — 1,7 r/am?,

- cynbdar-ioHiB — 3,3 /e,

- x5op-ionis — 0,98 r/nm>,

- miaHiniB — 26 mr/om°.
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BMicCT 3Ba)K€HUX PEUOBHUH y BoIi 246 Mr/aM3, cyxmii 3amumok cknanae 14,4
r/mM°.

Ha cBoili Teputopii BAT “/IHINpoA30T” Mae ABa HAaKONMUWYyBadl — CYXUX
B1IXO/1B 1 BIIXO/1B BUPOOHHUIITBA TOJIYLIEH 11301IUAHATIB.

3a3HaueHi  HAKOMU4YyBadl  CAYXWIM  JJI1  CKJIaAyBaHHA  CMOJ
TOJIyUIeH 11301[MaHaTa 1 ToJyuleH1aMiHa B KulbkocTi 790 T/pik 1 BiANpalbOBaHUX

AKTMBOBAHMX BYT'UIb M 1HIIUX COPOEHTIB ~ 95 T/pik.

3.5 Ekonoro-reoximiuHa oiliHka IpyHTIB Kam’sHCKOro mpomuciIoBOTO

By3J1a

KamsiHchkHii mpoMUCTIOBUH BY30J1 pO3TalllOBaHUM y CTENOBIN JlaH madTHO-
reoXIMIYHIN 30H1 YKPaiHCHKOTO IIUTAa Ta OXOIUTIOE YACTHHY MiJ30HU MIBHIYHOTO
crerry. OcanoBi TOpoad — KaWHO30MCHKI YTBOPEHHS, SIKI TPEJICTABICHI
BIJIKJIaJJaMUTIAJIEOTEHOBOTO,  HEOI€HOBOI'O  BIKY Ta  KOHTHHEHTAJIbHUMH
YTBOPEHHSIMH YETBEPTUHHOrO BiKy [23]. 3arajgpbHa TOTYXKHICTh YTBOPEHBb CATa€e
100 MeTpiB, BOHH IPUYPOUCHIi 0 JIOJIUH PIYOK, TITMOOKUX OAIOK 1 SAPiB.

3a gaHuMH JaHIA(THO-TEOXIMIYHOTO paliOHYBaHHsS 30HA Ma€ JBa THUIU
naHama@TiB: KaJbI[IEBUNA Ta KaJIbI[I€BO-HATPIEBUH.

Sk Bxxe 3a3HaueHO, B M. KaM’siHCbKe TIPOM30HHU MMPUMHUKAIOTh A0 CENITCOHNX
paiioniB Micta. TexHOTeHHE HaBaHTa)XCHHS Ha IPYHTOBHUH MOKPUB CENTEOHUX 30H
MiICTa BHU3HAYECHO KYMYJSITUBHUM BIUTMBOM IPOMHCIOBUX BUPOOHHUIITB PI3HOTO
Tuny. Buxonasum 3 1poro, IpyHTH MicTa HE BIANOBIAAIOTH 32 CBOIMHU (Di3UKO-
XIMIYHIMH BJIACTHBOCTSIMHU MPUPOJTHUM IPYHTAM J1aHOi reorpadiunoi 30au. Tomy
JUTSI TIOPIBHSTHHS €KOJIOTTYHUX MOKA3HUKIB MICHKUX TPYHTIB aHATITUYHI BETUIMHU
BMICTYy eJeMEeHTIB Oynu TpPOHOPMOBaHI 3a KJapKaMd MICBKHX TPYHTIB,
PEKOMEHIOBAaHUMHU JIJIS1 €KOJIOTO-TCOXIMIYHUX JTOCTIKEHb ypoomanamadTis [24].

Oco0NMBICTIO OCaJOBUX MOPIJ TEPUTOPIi € HASBHICTh Yy iX CKJIaJl 3HAYHOL

YaCTKHU KapOOHATHUX MOPIJ — MEPTeIiB, TJIMH 1 MIIAHUKIB KUIBCHKOI CBITH.
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[pyHTOYTBOPIOBAILHUMU TIOPOJAMH € JIECH Ta JIECOBUIHI CYTIIMHKU Pi3HOTO
MEXaHIYHOT0 CKJIaay. BMicT MikpoeaeMeHTIB y mopoAax HUKYHMM HIXK y JiTocdepi.
[pyuTr 1i€i 30HM JOCTaTHLO 3a0€3MedYeHi MIKpoeleMeHTaMM, a Ha AEAKUX
JUISTHKaX BCTAHOBJIEHUM X miaBUIIEHUN BMICT [23]. ¥V pe3ynbTaTi NanamadTHO-
reoXIMIYHUX JIOCHI/IKEHb CTEMOBOI 30HHU 3a JaHUMHU NMOOYAOBU PAIIB F€OXIMIYHOT
acoryiaiii TpUPOJHUX €JIEMEHTIB BCTaHOBJIEHO, mo Mn, Co, Cu € eneMeHTamMu
Hakonmu4eHHs, a Mo, Ag, Sc — enemMeHTamMM BHWHOCY. AcoIiaiii eJeMEHTIB
TEXHOTEHHOT'O0 TOXOJ/DKEHHSI € IHAKIIUMM, HDK acollialii A0 TeoxiMiuHoro (oHy
naHoro jaHAmadTy. 30KpemMa, TEXHOTGHHHMH ejeMeHTaMu HakonwueHHs € Cr,
Mn, Ba, Be [25, 26]. Lle € onHi€r0 3 TeOXIMIYHUX OCOOJIMBOCTEH 30HH.

JocnimKyBaHi 3pa3ku IPYyHTY, BiAiOpaHi B 30HI BIUIMBY XBOCTOCXOBHII, 32
CKJIAJIOM € TOJIMIHEPAIbHOI0 peuoBUHOIO. Jlo Ti cKiagy mepeBa)XHO BXOIATH
BiZTXOJIM ypaHOIEPEPOOHOI MPOMHUCIOBOCTI, a TaKOXX BOHA BMIIIy€E MOPOJIU Ta
IPYHTH 111€1 TEPUTOPIi, IKUMH BITXOIU XBOCTOCXOBHIIA MTEPEKPUBAIICS BHACIIIOK
pekyabTUBaIliiHuX poOit. Lli mopoau mpeacTaBieHi CYrJIMHKaMHM Ta CYIICKaMu
JIpIOHO3EPHUCTOTO CKJIaAy. TakuM YHWHOM, TICIS 3aKiHYEHHS eKCIuTyaTarlii
xBocTocxoBwil (rmoHaa 30 pokiB), Ha IXHIM MOBEPXHI YTBOPUBCS crielupiyHUN 3a
CBOIM MIKpPOCJIEMEHTHUM CKJIAJ0M ‘“TEXHOTCHHHU TPYHT.

[luTanHs €KOJOTiYHOT OILIHKK BIUTMBY XBOCTOCXOBHUII[ HA HABKOJUIIHE
cepenoBuile Habyno 0COOJMBOI aKTyalIbHOCTI IICIIS TOTO, SIK CTajJ0 OYCBUIHUM,
0 PO3MIIIEHHSI IMX 00 €KTIB y MPUPOMHHUX TEOJIOTIYHUX CTPYKTypax (Oaikax,
sgpax Ta iH.) MOXKE€ MaTh HETaTWBHHU BIUIMB Ha IPYHTOBI Ta MiA3€MHI BOJOHOCHI
TOPU30HTH, SIK1 3AJIATal0Th MOOJIM3Y /IO CEKII XBOCTOCXOBHII [27].

HamMu  BCTaHOBIEHO  OMOCEPEIKOBAHWIA  BIUIMB ~ XBOCTOCXOBHUII  Ha
KOMITOHEHTH JaHamadTy, B SKOMY BOHHM pO3TAIllIOBaHI 1 EKCIUTyaTyBaJIHCS
tpuBamii 4dac (monam 60 pokiB). BmicT 10HIB BaXXKMX MeTajiB Ta IHIIUX
3a0pyIHIOIOYUX PESUOBUH Yy “TEXHOTCHHHUX  IPyHTaX mepeBuineHo. L{i BimMIHHOCTI
B MEpPepo3NOJIl Ta HAKOMWYEHH] €JIEMEHTIB Yy MNPUPOAHUX 1 “TeXHOTeHHUX
IPYHTaX BIPOTIHO 3YMOBJICHI pa3TOLIYBAHHSAM NPUCYTHICTIO Ha TEPUTOPIi

JIOCIIPKEHb XBOCTOCXOBMIII
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3a TeOXIMIYHUMH TMOKa3HUKAMU BUAULSIETHCS 30HA, PO3TAIIOBaHA MOOIHU3Y
XBOCTOCXOBHINA.  BcTaHoBieHo, 1mo y  3pa3kax TIPyHTY  HasBHUH
PIAKICHO3EMENIbHUN €JIEMEHT — LEepiil, reoXIMI4H1 MOKa3HUKH NepeBuileHi y 2, 10 1
outeiie pasi qis Ce, Mn, Zr, Sc, Y, La, Yb, Ni, Cu. IIpucyrnicte Ce Ta iHIIUX
€JIEMEHTIB, SIKI € HETUIOBUMHM JJIA IPYHTIB JAHOI 30HU, MOKE BKa3yBaTH Ha ix
TEXHOTEHHY MPHUPOAY. MOXHA MPHUITYCTUTH, IO Y BIIXOJaX XBOCTOCXOBHII, fKi
Oynu cTBOopeHl [l  30epiraHHs BIAXOJIB 30arayeHHsi ypaHONepepoOHOi
IIPOMUCIJIOBOCTI, Il €JIEMEHTH 3HAXOAWIHUCS Yy (opMax Ta KOHIICHTpAIiSX, IO
3YMOBHJIM 1X MIrpaiiito B HAaBKOJIUIITHE CEPEIOBHIIE 1, SIK HACTIIOK, aKyMYJISIIIO Y
IPYHTI.

['eoximiuHl BiacTUBOCTI pinkicHo3zeMenbHUX eneMmeHTiB (P3E) y BepxHix
mapax TPYHTY BHBUYEHO HEJOCTaTHHO. 3arasiom KoHmeHTpanii P3E y rpynrax
PI3HOTO THUMY MaJlo pO3pi3HAIOThCA. [onoBHOIO BiamiHHICTIO P3E € Te, mio
€JIeMEHTH 3 TapHUM aTOMHUM HoMmepoMm (Hampukiaa, Ce—58) Ouibm
PO3MOBCIOJIKEHI Ta KOHIEHTPYIOTHhCS MEPEBAXKHO y TIMHUCTUX ocaakax (mo 80
mr/kr) [28]. Llg TeHaeHIlis mpoCaiKOBY€EThCS IS 3pa3KiB “TEXHOTEHHHUX  TPYHTIB,
SIKW CKJIQJIAI0ThCS 3 TPYHTIB YOPHO3EMHOT0 abo cyriauHucroro tumy (Bmict Ce a0
1000 mr/kr). IlepeBuiiieHHs BMICTY LIEpit0 BITHOCHO CEPEAHIX 3HaUYE€Hb CTAHOBUTH
20 yMOBHUX OJMHUIIb.

Bwmict wmaprasmioo B ycix BigiOpaHUX 3pa3Kax 3HAXOJWThCS Ha PiBHI
MPUPOAHUX IPYHTIB.

Bwmict Ni, Cu, Pb gns OurbmiocTi mpoaHami3oBaHMX 3pa3KiB — Ha PiBHI
npupoaHux nokazHukis. Bmict Co, Cr, Ba 3HauHO HIK4Mil 32 piB€Hb MPUPOTHUX
MMOKA3HHKIB.

Exonoro-reoxiMiuHi MoKa3HUKUA. BamoBuii BMICT OUTBIIOCTI PO3TISHYTHX
BUIIIE C€JIIEMEHTIB y TPYHTaxX HE pErIAMEHTYEThCS 3arajbHONPUUHATHMHU
CaHITApHMMH HOPMaMH Ta HOpMAaTUBHUMH JokymeHtamu. [ JIK ememeHTiB y
IPYHTaX BCTAHOBJEHI JJIsi HIKEIIO, KOOAlbTy, Mijli, LIMHKY, CBUHI[IO, apCEHY,
Kaamito, ptyTi Ta xpomy [28]. Bincytni nopmatusu mns Ti, Zr, Ga, La, Nb Tta

HIIUX. B MeTOAMYHUX pEeKOMEHAAIlISIX 3 €KOJOTO-TeOXIMIYHUX JOCIIIKEHD
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HABKOJIMIIIHBOTO CEPEJIOBUINA HABOASIThCA qomycTumi kKoHueHnTpaiii Ni, Cu, Pb Ta
Zn nus pi3HUX TUMIB IpyHTY [27]. BpaxoByrouum BHUKIaJeHE, MU BU3HAYWIH
nepesunieHHs BMicty Mn, Ni, Cu, Pb BinnocHo I'JIK B 3pa3kax, BiniOpaHux y 30H1
BIUIMBY XBOCTOCXOBHIIA Ta TPOM30HI (pucC. 2).

Bwmict Ni, Cu, Pb nepesuniye I'/IK y 3paskax. I'’JIK mini nmepeBunieHo y
micth paziB. LI 1aHi A03BOJIAIOTH MPUIYCTUTH HASBHICTH Mirpaiii 3a3HayeHUuX
€JIEMEHTIB 13 XBOCTOCXOBHWINA 3 MiA3€MHUMU BOJAMHU Ta iX akymyssmiio [27].
Tpeba 3a3nHaumTH, mo Ni ta Cu Hanmexats 10 Il kinacy rpynu HagHeOe3meUHUX
ximiyaux enemeHTiB (OCT 17.4.02-83), a 3a BU3HAUYEHHX TE€OXIMIYHHUX YMOB
cepeZIoBUINA MOXKYTh OYTH TOKCUYHUMU IO BIJHOIICHHIO JI0 KUBHUX OPTraHi3MIB 1
BIJTHECEHI1 JI0 JTy>)KE TOKCUYHUX €JICMEHTIB.

TakuM 4YWHOM, XapakTep PO3MOJLIY MIKPOCIEMEHTIB Yy TIPYyHTax
Kam’SITHCBKOTO TIPOMHCIIOBOTO BY3JIa BHM3HAYAETHCS KOMIUIGKCHUM  BIUTHBOM
XBOCTOCXOBHINIA HA CTaH HAaBKOJIMIIHBOTO cepenoBuia. 3adikcoBaHe 3HAYHE
NEPEBUIIICHHS] TEOXIMIYHUX TIMOKA3HUKIB JIESIKUX €JIEMEHTIB Yy JOCIIKEHUX
IPYHTax BKa3zy€ Ha JOULUIBHICTh MPOBEAEHHS OUIBII NETalbHOIO BHUBUEHHS IUX
rpyHTiB. Oco0nHBy yBary Tpeba 3BEepHYTH Ha YTOYHEHHS BMICTY Ta MOXOKCHHS
Ce ta P3E B noniMinepanbHiii peUOBHHI XBOCTOCXOBHIIIA.

Bceranosneno mnepesumienns mnoka3HukiB ['JIK Ni ta Cu, mo go3BoJsie
OPUIYCTUTH HASBHICTh Mirpamii 3a3Ha4eHUX €JIEMEHTIB 3 XBOCTOCXOBHINA 3

MiA3EMHUMH BOJIAMHU Ta X aKyMYJISIIIIO.

3.6 XapakTepucThKa MOTCHIIITHIX aBapiii XBOCTOCXOBUII

ABapii Ha XBOCTOBHX T'OCTHOJIAPCTBAX KIACHU(DIKYIOTHCS HACTYITHUM YHHOM.
Jlo aBapiii epiioi KaTeropii BITHOCATHCS:

* TMOBHE pyWHYBaHHS a00 MICIEBUI TIPOPUB HAMIPHOTO (POHTY
OTrOPOJIKYBaJbHUX CHOPYJ 3 BUTIKAHHSIM BOJAM 1 YaCTUHU XBOCTIB 3a MEXI1
CXOBHIIIA, IO MOTSTJIA 32 COOO0 JIFOACHKI KEPTBH, IIKOIY 370pOB'I0 Jr0/ei abo

HaBKOJIMIIIHBOMY MPUPOJHOMY CEPEJAOBUINY, TOPYIIECHHS KUTTEAISIBHOCTI JIFOACH
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abo pyitHyBaHHsI OyJiBeJib 1 CHOPY/, 10 MAalOTh HAPOJAHOTOCIOAAPCHKE 3HAYCHHS
(mocTtu, 3ami3Hi goporu, JIEIT 1 1.1.);

* pyHHYBaHHs B0/03a0ipHUX a00 BOJOCKUAHHUX CHOPYJ CXOBHUIIA, SKE
MPU3BENIO 710 MEPENOBHEHHS €MHOCTI, MEpeIuBY BOAM 1 MyJbIHU 4epe3 rpeOiHb
naM0 a0o HEOoOXITHOCTI CKUIaHHS 3a0pyIHEHOI BOAM 31 CXOBHUINA 3 aBapIHHOIO
BOJAOCKHIY B TIOBEPXHEBI BOJOWMH, BOJOTOKH TOCIHOJAPCHKO-TIUTHOTO 1
puOOTOCIOAapCHKOro MPU3HAUYCHHS 200 Ha penbed;

* BUXia 3 Jagy abo MPOEKTHOTO PEKUMY eKCIuTyaTallii eJeMeHTa CIOpYIT
(expany, JpeHaxy 1 T.J1.), B pe3yJdbTaTl SKOTO BIAOYJIOCA 3aTOIUICHHS 1
3a0pyAHEHHS TEPUTOPIi 1 MPUPOJIHUX BOJOWM TOKCHYHUMHU a00 IIKIIJTUBUMU JJIsI
3I0pOB’ST  JItOJIed 1 TBapUH PCEYOBMHAMH BHUIIC TPAHUYHO JOMYCTUMHUX
KOHIICHTpAIIIH;

* MOTOIUICHHS IUIAaBYYMX HACOCHHMX CTAHIIIM 1 3E€MCHapsiB, IO MOXE
BUKJIMKATH JIFOJICHKI )KEPTBH 1 HACITI/IKH.

Jlo aBapiit Apyroi KaTeropii BiTHOCATHC:

* 3CyBM HH30BUX YKOCIB 1 aedopmairii mamO, MOXJIWBI HACHIJIKH SKHUX
CTAHOBJISITh MOTEHIIINHY HEOE3MeKy I JroeH, HapOHOTOCIIOMAPChKUX 00'€KTIB
a00 HaBKOJUIITHHOTO MPUPOTHOTO CEPEIOBHUIIIA;

* 3aTOIUICHHS MAaIIMHHHUX 3aJliB  HACOCHMX CTaHIM  00OpOTHOTO
BOJOIIOCTAYaHHS 1 IMYJILIIOHACOCHUX CTaHIIH, 00BajIeHHS a00 PO3PUB ITYJILIIOBO/IIB
1 BOZOBO/IIB.

L1i aBapii MOXyTh OyTH BiHECEH1 B 3aJI€KHOCTI BiI TSKKOCTI HACTIKIB 200
710 aBapii mepioi, abo apyroi kareropii, a00 10 BUPOOHUYUX HETOIAI0K.

Anamiz aBapii XBOCTOCXOBWIN TMOKa3ye, 1o mpubausao 50% ix
BiI0OyBAETHCS BHACIIIOK MEepeanBy uepes rpedinb, 40% - Big 3CyBY YKOCIB.

ButikanHs MOTOKY BOJIW 1 PO3PIMKEHOTO TPYHTY 3 XBOCTOCXOBHIIA MOXKE
OyTH BUKIMKAHO TUIBKM TOPYIICHHAM CTIHKOCTI Tpebenb 1 TomaimpliuM il
pyilHyBaHHsSIM. Y pe3ynabTari B TUIl JaMOM YTBOPIOETHCA MPOJIOM, IO
PO3IIMPIOETHCS - TpOpaH, 4Yepe3 SKUKM pa3oM 3 BOJAOI0 BHUIUIMBAE BEPXHIiM

HEKOHCOJIIJIOBaHUM map BinkiaaeHb. [IOTik, 0 yTBOPUBCS, pO3MUBAE HE TUILKHU
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rpe0iHp naMOu, a U IUISDKHY YacTUHY XBOCTOCXOBHINA, 3aly4yaloud B pPyX
HEKOHCOJIIJIOBaH1 IUISKHI XBOCTH. Po3MuB mpopaHa B mmMOuHY (3a3BUYail 0
KOPJIOHY I1apy HEKOHCOJIJOBAHOTO 1 KOHCOJIAOBAaHOTO TIPYHTY) BiIOYBa€ThCs
JOCUThH MIBUIKO, MOTIM ISl TPaHIIEsS MOCTYMOBO 30UIbIIYEThCS B HIMpUHY. UnM
OubllIe IIBUIKICTH MOTOKY 1 BUTpaTa, TUM OUIbIIE PO3MIpU MpopaHa MpH 1HIIUX
PIBHUX YMOBaX.

Y 3aranpHOMYy BHWIIaJKy TMpOIEC pPO3MHUBY - SBHIIE HECTalllOHApHE:
BIIOYBA€ThCS MIBUAKA 3MIHA TBEPIOi MEXI1 1 MOBEpXHI NOTOKY. [Ipu 11boMy po3muB
BiIOYBA€ThCS SIK B IITMOMHY, TaK 1 B IIMpHUHY. B moaaneiomy - npoiiec 3pocTaHHs
TJIMOVHHM TPOpaHa 3aBEPIIYETHCS, alie B XBOCTOCXOBHIIIE 3AJIUIIAETHCS 3a11ac BOIH,
IO CTBOPIOE HAIlip, MOCTATHIA JJisi CTBOPEHHS INBHIKOCTEH B TMOTOIli, IO
NEePEeBUIIYE HEPOZMUBAIOUUI HAIIP 1 BIIOYBAETHCS PO3MUB B IIIUPUHY.

JIOCSITHYBIIM TIJOMIBUA YKOCY TpeOiIl, MOTIK PO3TIKAETHCA MO MPHIETIIN 10
XBOCTOCXOBHINA Teputopii. Pyx Ha Il OUISHIN 3aJI€XKUTh Bil OCOOJHMBOCTEH
MicCIIeBOCT1 (Tomorpadii, HassBHOCTI PYyCJIOBOi Mepexi, BUAY IPYHTY, HasBHOCTI
OyniBesb 1 T.M.) 1 BUXIIHUX IMapaMeTpiB MOTOKY (IIBHAKOCTI, BUTPATH, KHUBOTO
NEePETUHY), K1 BiH OyJie MaTH y MiAOMIBH YKOCY. 3aJIe)KHO BiJ XapakTepy peibedy
MICIIEBOCTI TOTIK, IO PO3TIKAETHCSA, MOXKE TNOIMMPIOBATHCSI ab0 B yMoOBax
OOMeKeHHsT OIYHMMH CXHWJIaMH JOJIMHHM, a00 HEOOME)KEeHO, 3aiMaro4yu JIMIIE
yacTuHy ii. PyX moToky mo Bciif Tpaci Mae OypxXJIMBUM, HEPIBHOMIPHUH 1 HeCTATUN
XapakxTep.

Tepuropisi, B Mexax SKOi MOXJIUBUNW PyX TMOTOKY BOJHU 1 PO3PIIKEHOTO
IPYHTY, PO3TJISAA€ThCs SIK 30Ha 3aTOIUIeHHs (HeOe3neuHa 30Ha). Po3mipu 30HH
3aTOIUICHHS BU3HAYAIOTHCS MAKCHMAIBHUMH 3HAYCHHSIMHU MapameTpiB TMOTOKY.
JIst 30HU 3aTOIICHHS HEOOX1THO TepeadavyaT CreliadbHi 3aX0d 010 3aXUCTY
HABKOJIUIITHBOTO CEPEI0BUIIIA.

ABapis 3 pyiiHyBaHHSM JaMOW Ha XBOCTOCXOBHIII KIACHU(IKYETHCS SIK
aBapis MepuIoi KaTeropii 1 MOXJIMBA TUIbKU Yy pa3i KpailHIX 0OCTaBHUH, a caMe€ y
pasi:

* TUBEPCIi;
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* CTUXIMHOTO Juxa (3eMJIETPYC CHJIOI0 BUIIE PO3PaXyHKOBOTO alo0 3JIMBa,
AKa MPU3BEAE 10 MEPENOBHEHHS IUIAMOCXOBHILA 1 IEPEJIMBY BOAM Yepe3 IrpeOeHb
namMomn);

* 30Iry KUIBKOX OOCTaBHH: MOPHUB HAMIPHOTO MYyJIbIOBOAY 1 CTUXIIHE JHXO

a0o 1H.

3.7 Curyaitiist IpOpUBY OTOPOIKYBATBHOT JaMOU XBOCTOCXOBHIIA

JIst 1oCiKyBaHHOTO XBOCTOCXOBHUINA, BiAnoBigHo 10 CHull 2.06.05-84*
«IImOTHHBI W3 TPYHTOBBIX MAaTEpPUAIOB», CHUTYallis IMPOPUBY OTOPOIKYBaILHOT
1aMOM XBOCTOCXOBHIIIA € TINOTETUYHOI 1 IMOBIPHO MOXKJIMBOIO MPHU MIAPUBI
namMOu 3apsioM, a00 TEepEernOBHEHHI IIJIAMOCXOBHINA B pe3yJIbTaTi BHIIQJTaHHS
HEeOyBaJIO CHJIBHUX OTAJIIB 1 OJTHOYACHUX 3001B B POOOTI BOJOCKHUIHUX KOJIOAS31B.

CTBOpEHHS TaKUX CHUTYaIlll MOXJIMBO TUIBKU MIPH BIICYTHOCTI HEOOX1THOTO
KOHTPOJIO 3a EKCIUTyaTalllel0 XBOCTOCXOBHINA 1 TpyOe MOpYHIEHHS MPOEKTHUX
BUMOT, 1 TMOB’S3aHO 3 JIOJACBKUM (akTtopoM. B 1boMy BHIIaIKy MOKHA
KOHCTaTyBaTH, 1110 aBapiifHi CUTyaIlii Ha XBOCTOCXOBHII[I TEOPETUIHO MOKJIUBI.

o cTocyeThcst BUMaAaHHS HEOYBAJIO CUIILHUX OMAJIiB, JAJII XBOCTOCXOBHUIIA
mopiyHa HWMOBIPHICTh TEPEBUIIEHHS PO3PaXyHKOBUX MAaKCHUMaJIbHUX BHUTpAT
3nmuBoBUX BoJ AopiBHIOE P = 0,01% (CHull 2.01.14-83 «Onpeaenenne pacyeTHBIX
TUAPOJIOTHUECKUX XapaKTepUCTUK», m. 2.28). O1ke, IMOBIpHICTh HACTaHHA TMOII,
BIIMMOB1THOT aBapii mepioi KaTeropii, K0 MOB'I3yBaTH i1 TUIBKH 3 BUIAJAHHIM
HeOyBaJlo CWIIBbHHX OmafiB, He iepeBUIUTH 0,01%.

XapakTepucTika penbedy MPUIIETIol 10 XBOCTOCXOBHUINA MICIIEBOCTI Taka,
o0 TpU aBapii Ha OTOPODKYBATBHIA AamMO1 Ha JUISHIN OYIb-SIKOTO 3 BIJCIKIB
JOCIIJDKYBAHHOTO XBOCTOCXOBHINA, IIPOPUBHUN TIOTIK CTiKae B sAp 10 C.
HosocemniBka, abo B cTaBOK, po3TanioBaHuii B 6anii CBUCTyHOBA.

[IponoHoBanuii crieHapii pO3BUTKY aBapiifiHOI CHUTyallli Clia BBaXkaTu
KatacTpoiyHUM. Y HeOe3NeuHy 30Hy MOTpaIUIssTh MOBEPXHEBI 1 MiJ3€MHI BOJH,

IPYHT, HA3€MHI1 CIIOPYAH, 1110 3HAXOJATHCS B 30H1 PO3TIKAHHS MOTOKY.
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Jns BukIOueHHS a0o JKBIiAallli HETaTUBHUX HACHIAKIB, TOB'S3aHUX 3
IIPOPUBOM OrOpPOJIKYBaJbHOI JaMOM XBOCTOCXOBHINA, CIYKOOI0 eKCIUTyaTalii
XBOCTOBOTO T'OCIOJIApCTBA MOBHHEH OYTH pO3pOOJICHUH TIIaH IO JoKaji3aiii Ta

JIKB1ALI1 aBapiii HA XBOCTOCXOBHILI.

3.8 ABapiiiHa cuTyalis npu 3emieTpyci

3a pe3yiapTaTaMu CEUCMIYHOIO MIKpOpallOHYBaHHS, BHMKOHAHOrO Ha
TEPUTOPil MPOEKTOBAHOTO XBOCTOCXOBHINA BiAAUIOM ceiicmonorii [HcTuTyTy
reopisukn HAH Vkpainm 1 idcruryrom «Eneprompoekt» B 2002 p., 3
ypaxyBanHsM Bumor JIbH B.1.1-12: «byniBHUIITBO B CceWCMIYHMX pailoHax
VYkpainn» 1 yTouHeHb, BHeceHUX nociikeHHsMu TOB «®yHnameHTCpoiiMaKcy,
¢boHOBa TOTEHIlINHA celicMiuHa HeOe3nmeka il MalWJaHYUKIB XBOCTOCXOBHIIL
ckimagae: s mnpoektHoro 3emietpycy II3 (1 paz B 100 pokiB) - 5 Oainis,
MaKCUMaJIbHUM po3paxyHKoBui 3emierpyc MP3 (1 pa3 B 1000 pokiB) - 7 6aniB
BlaAmoBigHO 10 mkaim MSK-64.

Ili nimgHKY BiAMOBIAAIOTH IUTONII mormupeHHs rpyHTIB |l karteropii 3a
CEHCMIYHMMH BJIACTUBOCTSAMH, TMPEJCTABICHUX Yy BepxHikd 10-meTpoBOi TOBIII
JECOBUJIHUMHM  CYIJIMHKaMH 3 TEpeBaKaHHSAM  IUIMHHOIUIACTMYHOI 1
M'SIKOTIJIACTUYHOT KOHCHUCTEHIII1, a TAKOXK TEXHOTCHHUMHU BIAKIaCHHIMHU.

BuxnrounTtn aBapiiiHy CUTyalil0 Npd OJHOYACHOMY 3aMHBI KapTu 1
3eMJIETpyCl HEMOXKJIMBO, ajle BHUKIIOYHUTH abo MIHIMI3yBaTH KatacTpodivHi
HACJIIKU TaKO1 CUTYaIlil MOYKJIMBO IMPYU BUKOHAHHI TAKUX YMOB:

* piBeHb BOJM B KapTi, 10 HAMUBAETKLCS, HE TIOBUHEH nepeBuiryBatu 0,2 M
HaJ] XBOCTaMH, [0 HAMHUBAIOTHCS;

* IIPU 3aMHUBi1 XBOCTOCXOBHIIA HEOOXITHO CTSKHUTH, 100 3amac BiJl TUDKY,
[0 HAMHUBAETHCS, 0 BEPXY OTrOPOIKYBaJIbHOI JamOu OyB HE MeHTIe 1 M;

* micAs 3aKIHYEHHS HAMUBY BIICIKY, KOHTPOJb MOJOKEHHS JENpeciiHOl
KpUBOi TTOBMHEH BUKOHYBATHCS IIOTHKHS 10 OTPUMAaHHS MPOEKTHOTO TOJIOKCHHSI

KpHUBOI Jienipecii, 1 moTiM 1 pa3 Ha MICAIIb;
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* IpU aBapIMHMUX CHUTyalIIX Ha OTrOPOJKYBalbHIN 1aMOl, YEProBHM IIO
IUJTAMOBOMY I1€XY, OBUHHI OYTH BXKUTI 3aX0/U MO NEPEKIIOUCHHIO M0J1aul MyJIbIN
Ha HIIY JUISTHKY HAMUBY a00 Ha aBapiiiHe CKHUJIaHHS.

Bci cnopynu mOBHHHI MaTu CIpaBHY CHUCTEMY Telle(OHHOTO 3B'A3KY 1
CUTHAJI3aIlli, a OOXIIHUKHU MYJIBIOBOMIB, JaMO 1 IIJIaMyBaJIbHUKA MOBUHHI MATH
MePEHOCH1 PalOCTaHIII.

3rifHO BUMOI' 3aKOHOJABCTBa YKpaiHU TEPUTOPIIO 1 00'€eKTH KOMOIHATY
noctiitno ob6ciyropye 'BI'CO I'CUC Vkpainu (morosip Big 03.01.2014 p. Ne
2014/y/ OOT/125/01/09). Ha BAT «/IninpoA30T» opraHizoBaHa aBapiiiHa ciyx0a
COACC 1 noxexHa koMaHjga 1 kateropii JOOPOBUIBHOI MOMXEXHOI OXOpPOHH,

TISTTBHICTD SIKMX CIIPSMOBAaHA Ha JIIKBIAIII0 MOXKIMBUX aBapIMHUX CUTYaIIil.
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BHUCHOBKHA

1. Exonoriyna cutyaniss B M. KaM’SIHCbKE TIPOTATOM TPUBAJIOTO IMEPIOTY
XapaKTepU3Yy€eTbCd  SIK  «KPU30Ba»  OCKUIBKM  IMPOMHCIOBI  00’€KTH, IO
3a0pyAHIOITE aTMocdepy, po3TalloBaHI HA HEAOCTATHIM BiCTaH1 BiJ KUTIOBUX
palioHiB wMmicta. TakoX, TMPOTITOM OCTAaHHBOTO JECATUPIUYS MPOJOBKYE
BIIOMBATUCS MPOrpPeCcyrodye HAKOMMYEHHS BIAXOAIB K B INPOMHUCIOBOMY, TaK 1
NO0OyTOBOMY CEKTOpax.

2. Po3noain MikpoeneMeHTIB y rpyHTax Kam’sHCbKOro mpoMHUCIIOBOTO By3Jia
BU3HAYAETHCA KOMIUIEKCHAM BIUTMBOM XBOCTOCXOBHII Ta MPOMHUCIOBHUX 00’ €KTiB
pI3HOTO TUIY BUPOOHUITBA. 3adiKCOBAaHO 3HAYHE MEPEBUILEHHSA TIE€OXIMIYHUX
MOKA3HUKIB JIEIKUX €JeMEHTIB y IpyHTax. OcobnuBy yBary TpeOa 3BEpHYTH Ha
BMmicT Ce ta P3E B moniminepasnbHiii pe40BHUH1 XBOCTOCXOBHIIL.

3. Bcranosneno nepepuiienns nokazuukis ['JIK Ni ta Cu y p. Konoruisiaka,
sSKa TIpoTiKae B Oe3mocepedHiii OJM3BKOCTI JO XBOCTOCXOBHINA IO J03BOJISE
NPUITYCTUTH HAsBHICTh Mirpailii 3a3Ha4eHHX €JIEMEHTIB 3 XBOCTOCXOBHINA 3
MiA3eMHUMH BOJIaMH Ta 1X aKyMYJISIIIIO MMOOIU3Y PIUKH.

4. 3nauni oOcsru (uIbTpalii BOAU 3 XBOCTOCXOBHINA MOXYTh CHPHYUHHU
MiBUIICHHS PIBHIB IPYTOBHX BOJl Ha NPWIETIUX TepuTopisx. Lle B cBoro uepry
MOKE€ BUKJIMKATH HU3bKH €KOJIOTO-TIME€HIYHUX MPOoOJIeM, cepell SKUX 3a0JI0UCHHS
MICIIEBOCTI 3 TIOTIPIIMHHAAM 11 aHO(P1IOTeHHUX BIACTUBOCTEH Ta MOTIPIICHHS YMOB
MPOKMBAHHS HACEJICHHS BHACIIOK IMATOIUICHHS TiJBAJIBHUX IPUMIIICHb
KUTIIOBUX OYAMHKIB, OTPYOiB, CUIBrOCIYTiAb. B AKOCTI 3aX0/iB 1O MPUMTUHEHHIO
Ta MOTEPEIDKEHHS SIBUII MIATOIJICHHS MPOTIOHYIOTHCS 1HKEHEPHI 3aX0/IH, a came

3aBICH 3 JPEHAKHUX CBEP/JIOBUH Ta 3aCTOCYBaHHS TeOMEeMOpaH y JI0’Ke CXOBHIIL.
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Jlonatoxk A

CIIMCOK ITYBJIIKAIIN 3A TEMOIO MATICTEPCBHKOI
KBAJII®IKALIMHOT POBOTU
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XiMiyHMX peuyoBuH Yy Oamii SlcuHoBa wMicta Kam’sHcbke [/ 30amaHcoBaHe
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MIPOMHKCIIOBUX XBOCTOCXOBHII[ Ha HABKOJHIIHE MpUponHe cepemoBuiie / Tesu
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6) Boekogas I'.M., lllepOuna K.JI. Anani3 ¢opMmyBaHHS TiIpOMEXaHIYHOTO
Ta TIPOXIMIYHOTO PEKUMY IMII3EMHUX BOJI B 30HI BIUIMBY HUIAMOHAKONMYYyBaya
BIJIXO/11B Ta HEOE3MEUHUX XIMIYHUX pedyoBUH y Oaii ScuHoBa Mmicta Kam’stHCbKe
JuinponerpoBcbkoi o6macti / Tesu I MikHapomHOT HayKOBO-TIPAKTUYHOT
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MiKHapogHOT HayKOBO-TIPAKTUYHOI 1HTEPHET-KOH(EpEeHIlii CTYJIeHTIB Ta
MOJIOANX HAYKOBIIIB «AKTyaJbHI MUTAHHA OXOPOHU Ipalll Y KOHTEKCTI CTajoro
PO3BHTKY Ta €BpONEHCHKO1 iHTerpamii Ykpainu», 1-11 aucromaga 2020 poky,
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HayKOBO-TIPAKTHYHOI KOH(EpeHIlii «AKTyalbHI TUTaHHS O10JIOTIYHOT HAYKH»,
14 xBitHs 2021 poky, Hikun: HiXuHCHKUU JepxaBHHM yHIBEpcUTET M M.

Torouns, C. 158-161
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10) BoekomaB I'.M., llep6una K.J[. OuiHka BIUIMBY Ha HaBKOJIUIIHE
CepeloBULIE NIJJaAMOHAKONMMYYBaya BIIXO/AIB Ta HEOE3NEYHUX XIMIYHUX PEYOBHUH Y
Oammi sicuHoBa Micta Kam’sHcbke / Martepiamu IV MikHapoIHOT HAyKOBO-
npakTuYHOi KoHpepeHii “Exonoriuni npodiieMy HaBKOJIMIIHBOIO CEPeIOBUIIA Ta
palioHAILHOTO TPUPOJOKOPUCTYBAHHS B KOHTEKCTI CTajJoOro pO3BUTKY”, 21-22
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11) Boekonas I'.M., llepouna K./I. Exonoro-reoximivuHa OIiHKa I'PYHTIB
Kam’ssHckoro mpommucioBoro By3na / Marepianu [V MikHapogHoi HayKoOBO-
npakTHYHOI KoH(pepeHiii “Ekonoriyni npodieMu HaBKOJMIIIHBOTO CEPEIOBUINA Ta
pallioHaJILHOTO TPHUPOJOKOPUCTYBAHHS B KOHTEKCTI CTajloro pPO3BUTKY, 21-22
xoBTHS 2021 poxy M. Xepcon: JIBH3 "XepcoHchkuil nepkaBHUN arpapHuit

yniBepcuter", C. 321-324
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