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ClHOCOBH 3HUKEHHSA PU3UKIB BUHUKHEHHSA
HA/IBBUYAMHUX CUTYAIIH EKOJIOI'TIHOI 'EHE3HU HA
AUIAHKAX TEXHOI'EHHOI'O BIVIUBY BYIVIEBUJIOBYBHHUX
HanmPUEMCTB

Xapaxkmepucmuka 0cHo8HOI memu ma npoonemu 06’ckma. [IpoaHanizoBaHO YHHHUKU €KOJIOTIYHOT HeOe3re-
KM, SIKI MOXYTh TMPHU3BECTH 10 BHHUKHEHHS HA/3BHYANHMX CUTyallill Ha JUISHKAX TEXHOTEHHOTO BILUIUBY BYIVICBHIO-
OyBHUX mimpueMcTB JIBBIBCHKO-BOIMHCEKOTO KaM’ SHOBYTUIBHOTO OaceifHy.

Mema cmammi nonsrac B OOTPYHTYBaHHI NONUIBHOCTI 3AIMCHEHHS 3aXOMiB MiHIMIi3amil MOMMpeHHs 3a0py I-
HIOBaYiB 3 MOPOJHIX BiBAJIB NULIXOM OOJAINTyBaHHS T€OXIMITHHMX Oap epis.

Pesynvmamu Oocnioxnceny. Po3rasHyTO MIKpOENEMEHTHHH CKJIAJ MOPiN BiIBaiiB HU3KM BYTUIBHHX IIAXT Oa-
ceitny. I[lopomn Tepnkona KonasbHI “UepBoHOTpaaCchkka” MOPIBHAHO 3 KIAPKOM VI TNHMH 1 apTiNTIB IOPOJH TEPUKOHY
KOHIIEHTPYIOTh K0OambT, mmoMOyM, MarHii, iTpiif, KynpyM, itep0Oiif Ta 6epwmmiit; “Hanis” — ramiif, MaHras, mmoMOyM,
CTaHyM, iTepOiif, kynpym; “CremoBa” — TuTaH i IUpKOHil; “Mexupiganceka” — MouibAeH i WHoMOyM. MeTosioM ro-
JIOBHUX KOMIIOHEHT BUJIUICHO MapareHeTHYHi acollallii MiKpoeJleMeHTIB Ta mapaMeTpiB JOBKULL, IO Jajo 3MOTYy IpO-
THO3YBaTH IUIIXM Ta (POPMHU Mirparii TOJOBHHX KOMIIOHEHTIB MIKpOEIEMEHTHOTO 3a0pyAHEeHHS. 30KpeMa, Ui MOpix
TepukoHa maxtd CTemoBa BHAUIGHO Taki NMapareHETWYHi acoliamii: 1) TOBIIMHA HACHIIHOTO IIapy, CTPIMKICTh CXUIY,
30JIBHICTh TOPin, KoHOeHTpanis Sn, Cr, Zn Ta aprimTiB; BMICT BYTUDI, MpUTY, CUOEpUTy, aneBpury, Co, Ni, Mo, Cu,
reoMop(oJOTiuHi 03HAKM, paAioaKTHBHICTH Hopiy; 2) koHueHtpauis Pb, Ti, Cu, Sr, aprimrtiB Ta 3BiTpimux mopim 3)
BMict Mn i P. Jlnst mopin tepukona maxru “Mesxupiuanceka” Buaiieno acoriamii: 1) smict V, Y, Yb, Co, Ti, P, Cr, Ni,
Be, Mn, Cu, Ba, Sn, Sc, Zn, Ga, Sr, Zr, 3ompHicTs nopin; 2) BMicT MO, HOMMpPEHHsT BYyTULIA, HETOPUHMX MOPI Ta MipU-
Ty. 3a/IeKIapoBaHo, L0 IS 3aXMCTy HAaBKOJMIIHBOTO CEPEeAOBHILNA Bil 3a0pyIHEHHS HAlOUIbII ONTUMAaJbHUMH € Me-
TOJM, L0 IPYHTYIOThCS Ha MPUCKOPEHHI NPUPOIHOT TpaHcopMalii 3a0pyAHIOIOUHX PEYOBHH B Oe3neyHi popmu abo ix
LilecnpsMOBaHill KOHICHTpAllli HA OKPeMHX OOMEKEHHX IUIOIICI0 AUBTHKAX JiTocdepr. 3 METOK 3MEHIICHHS PIBHS
eKoJIOTIuHOT HeOe3mekn Ta MiHIMI3alii BHHMKHEHHS HaJ3BHYaiiHOi cuTyarllii, Bmepime it TepuTopii JIbBIBCHKO-
BoJIMHCBEKOTO  KaM’STHOBYTUILHOTO —OaceiiHy, OOIpyHTOBAaHO MOLUIBHICTh OOJAINTYBaHHS INTyYHHX TeOXIMIYHUX
Oap’epiB Ha NUIIXy Mirpaiii 3a0pyAHIOBaIbHUX PEUOBHH 3 BIIBAIB BYTUIBHUX IIAXT JIO BOJOWM.

Knwuoei cnoea: exonoriuHa Oesneka, TeOXiMisi TEXHOTEHe3y, MikpoeleMeHTH, JIbBIBChbKO-BomHCEKuMIA
KaM ’STHOBYTUIbHUI OaceliH, Ha/J3BUYaiiHA CHUTYyAaIlisl.

IMocTranoBKa mpoodJeMu Ta anami3 octanHix  JIbBIBCbKO-BonmmHChKOro  KaMm’sHOBYIiIbHOrO —0a-

pocaixxe Hb. ByrineBnnoOyBHA NBUIBHICTH CTIPUYH-
HIOE€ 3a0pyJHEHHS YCIX KOMIIOHEHTIB JIOBKUDIA Ta
30UThIIIye PU3HWKM BUHWKHEHHS HAJI3BUYANHKX CHUTY-
amiii piBHOro reHe3ucy. HaceseHHs, sKe TPOXKHUBAE
Ha Tepuropii JIbBiBchbKO-BonmHChKOTO —Oaceiiny
(JIBB), Bxe 3a3Hayio MpOsIBIB HAA3BUYAWHHX CHUTY-
amii  (y [IMPOKOMY CEHCl IbOro  TEPMiHy)
MOB’s3aHUX 3 MacoBuM (umoopozoM mireit [1],
MpOCiAaHHAM Ta TINTOIUICHHAM OKPEMUX JIUISTHOK
noBepxHi [2-5]. € BUCOKI pPHMBUKH BHUHHKHCHHS
HA/3BUYAMHAX CUTYyallif, 30UIbIICHHS PIBHI €KO-
JoriyHoi  HeOe3MeKW  BHACHINOK  3a0pydHEHHS
IPYHTIB, BOJ Ta aTMOC(epHOro rosirps [6-8].

3a TepuUTOpiaAILHOI HAJIeKHICTIO, OCOOJIMBOC-
TSIMU TEOJIOTIYHOI OY/I0BU Ta BYTJICHOCHOCTI TUIOILY

celiHy moainiioTh Ha YepBoHorpajachkuid, HoBoBo-
JMHCHKWWA TIPHAIO-TIPOMUCIIOBI paiionn Ta IliBmeH-
HO-3axiTHMIl BYIJICHOCHMI paioH. YepBOHOrpaach-
KU TIPHAYO-TIPOMUCIIOBHI paiioH HaJEKHUTh A0
CoKabChKOro aJMIHICTPATUBHOTO paioHy JIbBIBCH-
Koi o6nacri i 3aiae mromty 180 km®.

Y ¢uko-reorpadiuHomy acrnekri UepBoHOT-
pajChKUH TIPHIYO-TIPOMHUCJIOBUH pPANOH TIBHIYHOIO
YACTHUHOIO OXOIUTIOE IMBIEHh BOIMMHCHLKOI BHCOYMHY,
a TIBJCHHOIO — MiBHY BepxHp0-Byrchkoi KOTI0BHHN
(Mane Ilomiccs). Penbed Tepuropii B OCHOBHOMY
piBauHHME, 3 BinMmitkamu 200-220 M Hajg piBHEM
Mopsi. ['onmoBarMu pikamu € 3axinuuii byr 3 JmiBuMU
norBaMu Pata Ta Conokis, TUIOBUMH PIBHUHHAMH
3 moBUIbHOIO Tediero. [Ilupoki momman pik 3aboimo-
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YeHi, BWIOBHEHI TOpPOBHIIAMHU Ta TMNIIAHAMHU
Binkmamamu. Y gomuHi 3axigHoro byry ekcrutya-
Tyerbest CocHIBChbKHI 1 MeKUpidaHChKHUI BO/103200-
pu. Ilin yac moBeHi Bo/a 3 piKK 3aTOILIIOE JIOJIUHY,
JOXOJUTH JI0 TIEPILIOro MOsICY CAHITaPHOI OXOPOHH.

Haceneni nyktu 31e0UTbII0T0 30cepeKeH B
JIOJIMHAX PIMOK, B OCHOBHOMY B JOJMHI 3aXiTHOrO
byry, ta npurupnoBux wyactuHax Patu Ta Conoxkii,
BIITAK BHMKOPHCTOBYIOTh BOJYy LWX pIK y TOCIO-
JapcTBi. 3HA4YHA YaCTHHA IUTHOI BOAM HAJIXOIUTh Y
KPHHHI, pO3TAIlOBaHI y aOBIAlbHUX BiTKIAgax
pik. Boou Takux ropm3oHTIB, SK HpaBWIO MAarOTh
TIpaBIvHAN 3B'S30K 3 PIYKOBUMH BOAAMU, a BiTaK
€ He3aXWIICHUMHU Bi 3a0pyIHEHb, SIKi IOTPAIUITIOThH
y TIOBEPXHEB1 BOJIU.

3 ormsiy Ha 1 00CTaBHHH YIPABIIHHS SIKICTIO
BOJl y pIMKaxX TEPHUTOPIil JOCTIIKEHr MA€ BasKIMBE
3HAYEHHS JUIA 3a0€e3IeYeHHs] €KOJIOrIHOI O€3MeK: Ta
MiHIMBaIil PHU3WKIB BUHWKHEHHS  HaJ[3BUYANHUX
curyanii y Cokanbcbkomy paiioHi JIbBIBCbKOI 00-
nacTi. 3abe3MeunTy BUCOKY SIKICTh BOJl HA TEPUTOPIl
JOCHIIKEHb CKJIaJJHO, OCKUIbKH Y il Mekax po3Tario-
BaHI 0arato He0Oe3MEeYHMX JKEpell TEXHOTCHHOTO
BIUIMBY, CEpel SAKHX TOPOJAHI BiIBalM BYTUIbHUX
maxT. 3HaYHa YaCTHHA TOPOIHKX BiABAJIB pO3TAIIO-
BaHi OJIM3BKO pyce pik, OKpeMi— Ha Tepacax piK, 110
TIOCWIIOE PYBHKH 3a0pyJHCHHS TOBEPXHEBUX Ta
MiI36MHUX BOJ TEPUTOPIl AOCITIIKEHB.

06’ckm  O0ocnioxyceny: 3aXOnM MIHIMIZALl
E€KOJIOrYHOI HeOe3NeKH Ta BUHMKHEHHS HAJ3BHYaii-
HUX CHUTYaIlii.

®akTU4YHUil MaTrepiaj Ta MeTOAM [10-
CJIiIKe Hb. YTIPOAOBX OCTAHHBOTO JIBAALSITHPIYYS
aBTOpP CaMOCTIMHO Ta pa3oM 3i CHiBaBTOpaMH 1 0-
CTIPKYyBaB T'eOXIMIYHI aCMEeKTH €KOJOTiuHOI Oe3rie-
KA Ta PW3VKIB BUHUKHECHHS HA/I3BUYANHMIX CHTYAIlH
HAa TEPHUTOPIIX BIUIMBY 00 €KTIB BYIJIEBHIOOYBHOI
Ta Byrie30aradyBajbHOI Tamy3eil IPOMHUCIOBOCTI y
Mmexax JIBb. 3okpema, Ha OCHOBI MOMBOBHUX (METOA
MapIIpyTHOTO CIIOCTEPEKEHHS, TMOJbOBOTO OIMCY
TpChKUX TIOPi Ta MiHepasiiB) Ta J1abopaTOpHUX
(BaroBwii, CHEKTpallbHI METONHM aHalidy) Jo-
CIDKEHh BUBYCHO TMOMIMPEHHS MIKPOEIEMEHTIB Y
nopoiax TepukoHiB Hm3ku mmaxt JIBB, 3milicHeHo
MPOTHO3  MOIIUPEHHS  MIKPOCJICMEHTIB  KUTHKICTh
SKHX CTBOPIOBAJIa PHU3MKY BUHUKHCHHS HaJI3BHYa M-
HUX CUTYalliii BHACTINOK 3a0pyIHEHHsS KOMIIOHEHTIB
JNoBKULIL. CTaTUCTMMHMMHM METOAaMH (METox TIo-
JIOBHUX KOMTIIOHEHT) BUIIUICHO TAapareHeTUIHi
acoralgi MIKpOeJIEMEHTIB, IO JaJ0 3MOry IMpPOrHO-
3yBaTH iX MirpamiiHi (GOopMH.

Mema cmammi — 00TPYHTYBAaTH AOLUIHHICTD
3MIACHEHHS 3axOAiB MiHIMi3alli TOMMPeHHS 3a0-
pYAHIOBAYiB 3 TOPOAHMX  BiIBaliB  IIIIXOM
00JamTyBaHHI TeOXIMIYHUX Oap’epis.

PesyabTaru AOCTiIKe Hb. Tepuropist
JIpBiBChKO-BomHChKOr0 OaceliHy XapaKTepu3yeTh-

Cs TIOMIDHO KOHTHMHEHTAJbHMM KIIMaTOM 3 ce-
pPEeIHBOPIMHOIO TemIepatryporo Bim +6,2°C 10
+7,2°C. CepeaHbOpiuHI CyMapHi ONaayd CTAHOBISTH
580-600 MM Ha piK, 3 sSKUX 85% BHUIIATA€ B TETUMI
nepiog poky (HI-XI wmicsam) 1 15% — B xomomnmit
nepiog (XII-II wmicsmi) [9], mo cnpusie aKTUBHIMA
Mirpamii OKpeMUuX XiMiYHAX €JIEMEHTIB Ta CIIONYK.

["eonoriuHe cepeaoBuIIe TOCTIKYBaHOI TEPH-
TOpii po3rsaaeMo sk yacTuHy BommHo-IToginscbkol
Wty 3aximHO-CBporelchbkoi miaThopmMu, Je¢ Ha
CKJIaTYacTill emreplMHCHKIA OCHOBI 3aJATae mnajieo-
ME30KaHHO30MCHKHI KOMIUIEKC TEPUTEHHO-
KapOOHaTHMX Ta (MIIOBIOMIAIANBEHAX — BiAKIAIB
JIbBiBChKO-BoMHCHKOTO BYTiUTHHOTO Oaceiiny.

Y TiIpOreonorivHOMy acmekTi TepHTOopis
paiioHy JOCITIIKEHb BXOIWUTH JIO CKiIany BomwHo-
[MonuthchkOro apTe3iaHchkoro OaceiiHy B oro
MBHIYHO-3axiqHid yacTuHl [lim3eMHl Bogu OaceiHy
MalOTh PO3MOBCIOKCHHS B YCIX cTpaTHUrpadiaHux
BiKIIafax, aje HaHOUIbIlle NpaKTHUHE 3HAYCHHS

MalOTh BOJOHOCHI TOPM3OHTH Y YETBEPTHHHHX
BIIKJIa1ax.
v UepBoHOrpaicbKOMY TipHIYO-

MPOMUCIIOBOMY paloHI 30Cepe/keHO 22 BinBaid
JMBaHAIITHOX IHaxT. llioma MOpomHMX BimBaJIiB
KONMBa€ThCs B Meskax Bin 9 no 30 ra. 3aranbpHa mwio-
12 BCIX BilBaJIiB BYTUIbHHX IIAXT PaioHy CTAHOBUTH
ommibko 170 Ta. YV TepukoHax maxt paioHy 3ocepe-
JKEHO TIOHA/I 85 MJIH M° BiIBaJIbHUX niopix [10].

Hlaxma “Yepsonoepaocwvka” npairoe 3 1971
poky. BupoOHMYA TOTYXHICTh IIAXTH CTAaHOBHUTH
0,65 mnH T Byrims Ha pik. TepukoH mwiomero 142
000 m° Ta BuCOTOIO 10-33 M pO3TAIIOBAHO HA
BincTani 550 M MiBHIYHIIIE Bil IIAXTHU Ha JIECOBM/-
HUX CYTJIMHKaX BONHMHCHKOI BHCOYMHHM, Ha CXWT 13
abcomoTtHumu BinMitkamu 205-210 m. ATmocdepni
OmnaJiv 3 TEPUKOHA, Yepe3 MEPEKy MOTOKIB TOTpar-
JSIOTH Oe3Mocepe/HhO Y CTPYMKH 1 MeTiopaTHBHI
kaHam cucteM p. byry ta B p. Conokii. B Tepukoni
HarpomMapkeno 2,9 MiaH M° nopoan. 1l{opiaHo Tepu-
KOH TIOTIOBHIOIOTh CBDKOIO MOpoaor 00’emom 40
tic. M°. TepukoH HeomHOpimHMil 32 OymoBoro. Ha
TIOBEPXHI TEPUKOHA TEPEBAKAIOTH HETOPLIi MOPOIIN.
Ha cxwiax TepHKOH YacTKOBO pPEKyJIbTHBOBaHHUI
NUIIXOM HACWNAHHA IMIapy MICKY Ta CYIJIMHKIB TOB-
nmHoro 0,5-0,7 M ta 3apic TpaBoro [11].

[Moponu TepukoHa KonabHi “UepBoHOrpaach-
Ka” TIOPIBHSHO 3 KJIAPKOM Y 3€MHIl KOpi KOHIIEHTPY-
1o1h irepoiit (Ke 10,8), kobanst (Kc 3,9), mmomoym
(Kc 3.3), cranym (Kc 2.5), irpiit (1,6), manrasn (1,3).
[TopiBHAHO 3 KJIapKOM AJISl TJIMH 1 apriliTiB MOPOAH
TEPUKOHA KOHIEHTPYIOTHh koOamsT (K¢ 5,4), mmoMm-
oym (Kc 2,1), marsiii (Kc 1,9), rpiit (Ke 1,7), kyr-
pym (Kc 1,2), irep0iii Ta 6epuniit (Kc 1,1). ¥V 6m3b-
KHX KUIBKOCTSIX J0 KJApKy JUId OCaJOBUX IO y
noponax TepukoHa € turaH (Kc 1,0), Banamiit (Kc
0,9), mapkoniii (Kc 0,8). ITopoau BimBaiy maxru
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“UepBoHorpajicbka” MicTsITh MN y OHaIKIIapKOBHX
KitbKocTsX Ha 89 % oy, Co — 88%, Y — 85 %, Pb
—62 %, Cu—59 %, Yb-52% [11].

Hlaxma “Haois” (mo 2001 poky Ne 9 “Besu-
KOMOCTIBChKa”) BBeJleHa B eKciutyarariio y 1962 p.
B ocTanHi poku B cepeqHbomy BrnoOyBae 0,2 MIiH
TOHH BYriUId Ha pik. BigBam maxrtu “Hania” pe-
KyJIbTUBOBAHHMI NUIIXOM HAHECEHHS IIApy IPYHTO-
BOI CyMILIIi.

I[Mopomn maxru “Hazgis” KOHLEHTPYIOTH
rami, manras, (Kc 1,9), mmomOym, ctanym (Kc
1,6), irep0iii, kynpym (Kc 1,16). bimsbki 10 kmapky
BMicTH MOJTiOIeHy, irpito Ta Ky (Kc 0,75-0,85).

Hlaxma “Cmenosa” (no 2001 p. — Ne 10
“BeIMKOMOCTIBChKA™) € HaWMOJIOAIIOI (BBEICHA B
ekcrutyaTamiio 1978 p.) Ta HaWNOTYXKHIIIOK 32 BU-
no0yTKOM Byrimml y OaceiHi. ByrnmeBwmicHi Ta iHmm
TIOPOJIU CKITATYIOTHCS Y TEPUKOH, KU pO3TalIoBa-
Huii Ha Binctani 400 M cxinHime konanbHi [lnomra
OCHOBM BinBamy cTaHoBuTh 165 300 M°, cepenms
Brcora 22 M, KyT Bigkocy mopin — 37 - 45°. ¥V Tepu-
KOHI HarpomajpkeHo nowan 4,5 muH m° mopin. Ha
CXWIaX TEPUKOH PEKyIbTHUBOBAHUN (HACHITHMN IIap
micko-cyrnueKiB  ToBimHOKO 0,5-0,7 M 3apocmii
TPaBoIO 1 KymaMu). TeprKOH MOBHICTIO PO3TAIIOBA-
HU Ha aJfoBiabHMX Binknagax p. Conokis Ha ro-
3raull 195 m. IloBepxHeBuii CTIK omaiiB 3 BigBajy
3IIACHIOETHCS Oe3nocepeHbO0 B p. COMOKis.

IToponu Tepukona maxtu “CrenoBa’ 3arajoMm
30imHeHI MIKpOeJIeMEHTaMH, OKpIM THTaHy 1 LHp-
KoHito [12].

Y nopomax TtepukoHa 1maxtu CrenoBa
BUJIVICHO TaKi MapareHeTHYHi acolari :

— TOBIIMHA HACWITHOTO IIapy, CTPIMKICTh
CXWTy, 30JBHOCTI TOpid, KoHreHrpamis Sn, Cr, Zn
Ta apriliris, MO CBITYMTH TPO 3aKOHOMIPHICTE KOH-
neHTpyBaHasg Sn i MeHmow Miporo Cr i Zn Ha THX
JIUIIHKaX CXWIB TEpPHKOHA, KI XapaKTepU3ylOThCs
30UThbIIIEHUMH TOBLIMHAMHW HACHIHOTO Iapy TMOpi.
BonHovac mibHUA KOPEISIHHUN 3B'SI30K TOBIIMHH
HACHITHOTO APy Ta 30JBbHOCTI BYTTIEBMICHHX TODIT,
SKI 3ITaI0Th HIDKYE, CBITYUTH MPO 3HAYHY eeK-
THBHICTH IIHOT'O TIPOTHUIIOKEKHOTO 3aXOIy.

— BMICT BYTUUI, MPUTY, CUACPUTY, alleBpHU-
Ty, Co, Ni, Mo, Cu, reomopdosoriuai O03HaKH,
pamioakTUBHICTE mopin. Taka mapareHeTHYHA
acomaigss BKa3ye Ha CXWIBHICTh KOHIEHTPYBAHHS
Co, Ni, Mo, Cu Ha TakuxX BWPIBHSHHX JUISTHKaX
BilBaIly, Ji¢ JOMIHYIOTh AJICBPOJITH 1 MCKOBHKH 3
TBHINICHOIO PAJIOAKTUBHICTIO Ta 30aradvcHi Mipu-
TOM, CHJICPHTOM 1 JOMIIIKaMU1 BYTUIS.

— xonnenrpaigst Pb, Ti, Cu, Sr, aprimnriB Ta
3BITPUIMX TOpin. IHTepnperamis 1€l acomari mo-
msirae 'y Tomy, mo Pb, Ti, Cu, Sr koHIEHTpYIOThCS
MepeBaXKHO Y 3BITPUIMX aprimirax.

— BMicT Mn i P. BcTaHoBneHa nmapareHe T4 -
Ha acoljaiis CBITYUTh TPO CYMDKHY MIrpaliifo Iux
JIBOX €JIEMEHTIB, IMOBIPHO y BOJIHUX po3urHax [13].

Hlaxma “Meoscupiuancoxa’ (10 2001 p. — Ne 3
“BenmmkomocTiBebka”) mpamoe 3 1959 poky. IMomo-
BUHA 3amaciB BYriuisl Buueprana. BupoOHnya nory-
JKHICTH IMIAXTH CTaHoBUTH (0,65 MITH T BYTULISA Ha PIK.
Tepuxon mwiomero 272000 m° Ta BucoToo 12-28 M
3HaXoAMThCs Ha BincTani 100 M 3axigHiie Big MaxTH
Ha aJTIoBINILHUX Binknagax p. Patu. Tepukon Heo-
HOpinHuii 3a OynoBoto. OKpeMi (parMeHTH pi3Hi 3a
CKJIAJIOM, 3BITPUTICTIO Ta CTYIIHb MEPETOPUIOCTI MO-
poau. Ha moBepxHi TEpUKOHY MepeBakatoTh HETOPLT
nopoau. Ha cxwiax TEpUKOH 9aCTKOBO PEKYJIbTHUBO-
BaHWI IIUISIXOM HACWIAHHS IIapy IMCKY Ta CYTJIMHKIB
toBmmHO 0,5-0,7 M Ta 3apic TpaBolo.

[Moponu BinBanmy maxtu ‘“‘MexupidaHchka”
KOHIICHTPYIOTh  iTepOili  (koe(ilieHT KOHICHTpaITi
MOPIBHSAHO 3 KJIApKoM Topin 3emHoi kopu 3a O.I1.
Bunorpamosum  (Kc) 7.3), momioaen (Kc 3,7),
mwirom6Oym (Ke 2,0). bmsbki 10 knapky BMicTH Ba-
Hagiro Ta irpiro (Kc 0,9). IlopiBHSHO 3 Kiapkom
XIMIYHAX €JIEMEHTIB y TJIMHAX 1 aprinrax TOpOaH
TEPUKOHY IMAaxXTH MeXUpidaHChKa KOHICHTPYIOTh
momionen (Ke 1,9) i mmom6ym (Kc 1,6). Crin 3a3Ha-
YUTH, O KOHIEHTpamss MO mepeBwmiye Kimapk ajis
rH 1aprintie Ha 71 % mwiomii TeprKoHa.

VY moponax TepukoHa MmaxTu MeXupiaaHchKa
BUJIUICHO TaKi MapareHeTHIHI acolyariii;

— Bmict V, Y, Yb, Co, Ti, P, Cr, Ni, Be, Mn,
Cu, Ba, Sn, Sc, Zn, Ga, Sr, Zr, 30JbHICTH TIODIH.
BcraHoBiieHa mapareHeTHYHA ACOLNAIls BKasye Ha
3aKOHOMIPHICTh 30UIBIIICHHS KOHICHTPAIA TpaK-
THYHO yCiX MikpoesneMeHTiB, okpiMm Pb i Mo y Brco-
KO30JIbHUX Tiopozax. [lopomu BHCOKOi 30JIBHOCTI
(hOpMYIOTH BCIO, OKpIM CXWITy, TIOBEPXHIO 3aXimHOI
YaCTHHU TEPUKOHA;

— BMicT MO, nommpeHHs BYTiDIs, HETOPLUIAX
nopin Ta mipury. [HTepnperaris 1€l acomari mo-
NSra€ 'y BUSABICHIA CXHILHOCTI KOHICHTPYBAHHS
MOJTOIeHy Ha HErOpUINX JUISHKAaX TEPUKOHa 30ara-
YEHUX BYTUUILIM Ta TIPUTOM;

— xkonnenrpyBanas Cu, Y, V, Ni, Ba, Be,
TIOIIMPEHHsT  3BITPUIMX TOPiA, 3MEHIICHHS BMICTY
Mo, Sc, (Ga). Taka acorartiiss CBITYUTh TIPO TE, IO
Ha JIUITHKAaX IHTEHCUBHO 3BITPUIMX TIOpiT KOH-
nenrpytorbes Cu, Y, V, Ni, Ba, Be Ta BUMuBaroTh-
csi (3MeHmyoTh cBiif BMicT) Mo, Sc. Lle#t mporec
OUEBHUIHO CIPUSE€ HATPOMAJKCHHIO MOJIOJEHY Ta
CKaHIII0 Y HWKYUX TOPU3OHTAX TEPHKOHA Ta CTBO-
pro€ 3arpo3y Moro HaJAXOIKEHHS y JOBKULIA, 30-
Kpema y piky Pary [14].
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I'eoximiuHi Gap'epu i oca/DKeHI Ha HUX XIMIY9HI €JIeMEHTH

(3a C.P. Kpaiinosum, B.M. IlIBenem [18])

Taomuusa 1

Twumosi eneMenTH, SKi BHIa-

T'eoximiuni Oap'epu
JIAI0Th B 0CaJl

M irp amiitai
(opmu, 1o TpaHchop My -
I0TbCA Yy TBepAay a3y

Dopmu
OCaIKEHHS

OKHCHIOBaIIb HUI Kommrexcoy TBOp roBaui: Fe?", ) )
Fe, Mn Fe(HS)NZ", Mn2* HFeO,-nH,O, MnO,nH,O
Amnionorenni: S, Se S, HSe’ St Sepp
Bi[HOBTIOBAIb i KoMIuiekcoy TBOp 10Baui: uo,™, UZan(CO3)U, Hz_%“, UO,, Hg)
U, Hg Hg(OH)n=™", Hg(Chn
- 2- -
Anionorensi:Se, Cr HSeO5', SeO5™, HCrO., Se,,, Cr(OH)sH,0
CrOy
Ty et Fe*, Fe(OH),*", Fe(®K),>", _ .
TiJp ONiTHYHuiA Komriiekcoy TBOp 10Baui: Mn3# Mn(OH) 34", Be®*, ‘IB-IEIES(')_'Z)HHZO, MnO2nH,0,
Fe, Mn, Be, Ti BeF,2™", TiO?*, 710 .mj’ 0
TiO(OH),*" 2
Jly >xuuit Karionorenni:Ca, Sr, Ba Ca”*, Sr**, Ba®" CaCO0s;, SrC0O3, BaCO3
6 3 2+ Z-n Z-
Kkap GOHaTHHI zﬁe ' EE(OH)” ' FE_(Z?K)” 2+ | FeCOz MnCO; ZnCOs,
. , Mn“", Mn(®K),“", Zn",
Komruiekcoy TBOp 1oBaui: Zn(OH).2", Pb(OH),2" PbCO3, Pb3(CO3),(OH)s,
Fe, Mn, Zn, Cu, Pb, Cd, Be P Ny on CU2C03(OH)2,
Be’*, Be(OH),”",BeF,”" SmeReTe
Cy b iamit Kowmruiekcoy TBOproBaui: 2+ 2-n 0 FeS;, FeSmH,0, CuS,
yad Fe, Cu, Zn,Pb Me™, Me(OH), ™, MeSOs™ | ¢ S 7ns, Pbs

Amionorensni: As, Mo

H,AsO, ", HAsO,>, H3AsOZ,
HMo00O,, M00,>

As,S;, AsS, MoS,

Cop OLiiHUA T10p OKCHI-
HHH:

2) 3 MaKCHMY MOM OCA/I- Awmnionorensi: B, W, Mo, As,

H,BO0, ", HBO,>, BO3, HWO,,
WO,%, HM0O,, MoO,?%,
H,AsO,, HAsOZ, AsO,%,

Cop OmiliHuii cTaH y Tixp OK-
cHax 3ali3a, MapTaHIlo,

JKEHHS B JIy )KHOMY Ccep e- Zn, Cu, Pb, Ni, Co, Be

JKCHHS Y KUCIIOMY Cep e- Se, P, Nb HSeOy', Se057, Se0,4%, HPO;, | amominito
ZIOBHILL HPO,*,PO,*,NbO5
0) 3 MakcuMy MOM ocal- | Komiekcoy TBOP H00ui: Cop6uiitnit cTas y Tinpox-

Me?*, MeOH*

cHAax 3alli3a, MapTaHIlo,
AIFOMIHIIO

Be, Zn, Cu, Pb, Hg

JOBUII
E?ET_'H(il)“eHle Li, Ba, Sr, Li*, Ba®", Sr*, NH,*
P o 4
Cop OuiliHMIA TTUHACTHH . Be” BeOH" BeF* 2%
Kommiekcoy TBop 10104i:

ZnOH*, Cu?*, CuOH*, Pb*,
PbOH*, Hg?*, HgOH"

CopOuiiiHnii cTaH y pi3HUX
(bpaxuisx e

Kowmrmekcoy TBOp torOUi:

Cop OuiiiHuii kap 6oHaT- Zn. Pb, Cu, Ba, Sr

an+7 Pb2+, CU2+, Be2+l Sr2+

HHH - -
Amnionorensni: W, Mo

WO,“, MoO,~

Cop OwiiiHuii cTa y kap0o-
HATI KaJIbIUIO

MexaHiBM  PO3NOBCIOJKEHHS  3a0pyaHEHHS
Bi TEPHKOHA 10 PIKM Ma€ CKIAIHUN XapakTep. 3a-
OpyZaHIOBaui, II0 HAAXOAATH B IOHHIH 1 KOJOIIHIH
dopmax (cymbGhath, 3ai30, allFOMiHIM, BaXkKi MeTa-
TIH), 3aBASKU TIpoliecaM OCaJKEeHHs, COpOIli, Mo-
KYTh TIEPEXOIUTH B TBepAY (asy i MirpyBaTu Mexa-
HiuHO. [lpomykTH, Mo NOTpamwsiioTh B PiKy B TBEP-
it ¢asi, 3aBASKA JIecopOIli, CTUPAHHIO, XiMITHAM
NIePETBOPEHHSIM,, 4aCTKOBO NIEPEXO/IATh B PIIKY (a3sy,
MIrpylOTh, 3HOBY OCIIalOTh i MIEPEHOCATHCS MEXaHi-
gyHo. Lli mpomecu MOXyTh MOBTOPIOBATHCH 0araTo
pa3iB 1 cmpuiaTH 30UIBIICHHIO 30HH 3a0pyIHECHHS
BHH3 32 TCUIEIO PIKHL.

3MeHITeH s 3a0py/IHeHHS TPYHTIB, TIOBEPXHE-
BOI 1 M3¢MHOI BOJIH, a BiATAK 1 3MCHIIICHHS UMOBIp-

HOCTI BHHHMKHEHHS HaJI3BHMANHOI CUTYaIli moTpedye
BIPOBAJKEHHS PSLY NPHUPOIOOXOPOHHHX 3aXOJIB.

Bazyrouncs Ha Teopii reoxiMiaHUX Oap’epiB, po-
3pobuieniii A. . [lepenbmanoM 1 po3BuHyTIiH B. A.
Anekceenko, E. M. EmemssraoBrm, H. C. KacimoBum
Ta iHmmMu [15-19], MmoxHa chopMyITIOBaTH TPUHIAIT
CTPATETIMHOrO MIXOAY 10 3aXMCTY HaBKOJIMIIHBOTO
CepeoBHINA Bin 3a0pymHeHHs. [ 3axucTy HaBKO-
JIMIIHBOTO CEePeOBUIA HAWOUIHII ONTHUMAJIbHUMHU €
METO/H, I1I0 IPYHTYIOTHCS HAa MPUCKOPEHHI MPUPOTHOT
TpaHchopmalii 3a0pyIHIOIOYNX PEUOBHH B Oe3MedHi
¢dopmu abo iX HUIECTIPSIMOBaHI KOHICHTpAIli Ha
OKpEeMHX OOME)KEHHMX IUIOIICIO JUITHKAX JITOChepH,
TOOTO CTBOpPEHHA IITYYHHX TeOXIMIYHHX Oap’epiB
(myxHMX, Cynb(GaTHUX, KHUCHEBHX, aJCOPOIHHIX,
0iore OXIMIYHHX).
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OO6namryBaHHd TeOXIMIYHUX Oap’epiB CJin
3MIHCHIOBATH CTIMPAIOYHUCh HA Pe3yJbTAaTH MaparcHe-
TUYHOTO aHaN3y Mirpalli 3a0pyaHIOBaYiB 3JIiHCHE-
HOrO METOJIOM MAaTeMaTHYHOI CTaTHCTHKH KOH-
CTPYIOIOUM JJI KOXHOI acollalii 3a0pyaHioBayiB
BIMOBIMHMI TeoXiMidHMIA Oap’ep (Tadm. 1).

Jlyist cTBOpeHHs Oap'epiB 3alie)HO Bill CKIIaay
3a0pyaHIOBaYiB Tpeba 3acTOCOBYBATH TPUPOJIHI
yTBOpeHHS (TPYHTH, TipChKi moponu i T.4.) abo iHmmi
PCUOBHMHH, HATIPHKIIAJ], BUPOOHWYI BITXOJH.

Hampukinan B KuzenoBcbkomy Oaceitni Pocii
[19] nnst HOpMaJ'IBaIIH CKJIa/ly NOBEPXHEBHX Ta IPyH-
TOBHX BOJ y paiiOHaX PO3MOBCIOJKCHHS TEPHKOHIB
BYIUIbHUX IIAXT SIK PEareHT JUIsl 3HIDKCHHS iHTCH-
CHBHOCTI 3a0pyJHEHHS 3aMporoHOBAHO BHKOPUCTO-
BYBAaTH CIONYKU Oapito, a TAKOXK MojpiOHeHi kapOo-
HATHI MOPOJH, sIKi Tpeba yKIiajaaTy B TpaHiiei B 30Hi
CTOKY 3 TEPUKOHIB. Y pe3yJIbTaTi 3aCTOCYBaHHS TaKO-
TO METOJy Ha JIOCJITHIA JIUTSTHIT BOJTHEBHI NOKa3HUK
ma3emMHol Bogu mgBuinuecs 3 1,8 mo 64, a Mide-
pamizargist BOAM 3HM3IIACS 3 24 110 3 1/1M°.

[Ile omHMM i€BUM TIPHPOITOOXOPOHHMM 3aX0-
JIOM € PeKyJIbTHBALLS CXIIB i HOBCpXHl TEpHKOHa. 3
METOI BITHOBJICHHS TEPHUTOpIil y 3ax1)1H0My JHon-
6aci NPOBOAMIA PEKYNIBTHBALIO 3 MICHIKOKO [IAXT-
HOI TIOPO/TH 1 IOKPUTTSM Tl 3aXHUCHUM IIApOM IPYHTY.
Jlns 3HWKEHHs 3a0pyJAHEHHS IPYHTIB BaXKKUMU Me-
tTajamMu Ha [laBiorpajgchbKoMy IOCIITHOMY CTa-
IOHAPI BUKOPHCTAHO MEPEKPUTTS TOPiA TEPHUKOHA
€KPaHyIOYMM IapOM JIECOTIOMIOHOTO CYIJIMHKY, IO
BABIUi 3Hm3WI0 Mirpaigo Pb, Cd, Cu, Zn, Co [20].

Jlis 3ano0iranHs 3a0pyIHEHHIO TPYHTIB 1 BOA
B 30HI BIUIMBY TCPHUKOHIB TPOTIOHYEMO TaKe:

—CKOpOYCHHS 3arajibHOi KUTbKOCT1 TBEpAHX
BIIXO/IB IUISIXOM 3aCTOCYBaHHS Majo- i 0e3Bil-
XOIIHOI TEXHOJIOTL,

—TiIPOTeOJNIOTMHO TMpaBWIBHUN BHOIp MicCIh
pO3TalyBaHHS TEPUKOHIB HA 3CEMHIM TMOBEPXHI 3
ypaxyBaHHIM (UIbTpAIHAX BIACTHBOCTEH MOPIT
30HHM aepalli i penabedy MICLIICBOCTI,

—3aCTOCYBaHHs iH)KeHepHO -TeXHIYHUX  3a-
XOZB [/l OPraHi30BAHOTO 300Dy i BIIBEJCHHS II0-
BEPXHEBOTO CTOKY 3 TEPHUKOHIB, NEPEXOIVICHHS 1
JIOKai3alii MoTOKy 3a0pyIHEHOI BOIY;

—0o0NamryBaHHS ~ IITYYHAX  TE€OXIMIYHHX
Oap’epiB Ha IWIIXy Mirpami HalHeOe3neuH X
acoramnii 3a0pyIHIOBaYiB 3 TEPHUKOHIB y TPUPOIHE
CepeI0BHIIE;

—BUKODHCTAHHi  TIOPil  TCPUKOHIB  SIK
OyaiBenbHUX MaTepiaiiB i 3a HeOOXiIHOCTI BBEICH-
HA B HUX JI00ABOK, 10 3HWKYIOTh PYXJIMBICTH 3a0-
PYIHIOIOYHX KOMIIOHEHTIB.

BucHoBku

1. ByrneBuno0ytok y JIbBiBCbKO-BonmHCcbKOMY
KaM STHOBYTUIbHOMY  OaceiHi  CyMpOBOIKYETHCS
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2. EdexTuBHMM 3aX0ZOM IS 3MCHIICHHS
pIBHS EKOJIOriuHOI HeOe3meku Ta MiHMBali pu-
3UKIB BUHUKHCHHS HAA3BHUAMHUX CHUTyallil €
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V. Karabyn

WAYS TO REDUCE THE RISK OF OCCURRENCE OF ENVIRONMENTAL
ORIGIN EMERGENCY SITUATIONS IN AREAS OF ANTHROPOGENIC
IMPACT AT COAL MINES

The description of the topic and problems of the object. The factors of environmental danger that can lead to
emergency situations in areas of technogenic impact of mining enterprises in the Lviv-Volyn coal basin are analyzed.

The purpose of the article is to justify the feasibility of the measures to minimize the spread of pollutants from
mine dumps by the arrangement of geochemical barriers.

The results of the research. The microelement composition of the dumps rocks of some mines in the coal basin
have been examined. The rocks of mine waste heaps Chervonograd in compareness with the clark for clays and mudstone
rocks of waste heaps concentrate Cobalt, Lead, Magnesium, Yitrium, Cuprum, Itterbiumand Beryllium; Nadiia — Gallium,
Manhan, Plumbum, Stanum, Itterbium, Cuprum; Stepova — Titanium and Tsirconium; Mezhyrichanska — Molybdenum
and Plumbum. By the principal component method paragenetic associations of trace elements and environmental parame-
ters, which gave the opportunity to predict the ways and forms the main components of migration of trace element contam-
ination are dedicated. In particular, for the rocks of mine waste heaps at Stepova such paragenetic associations are allocat-
ed: 1) the thickness ofthe bulk layer, the swiftness of slope, the ash content of rocks, the concentration of Sn, Cr, Zn and
mudstones; the content of coal, pyrite, siderite, siltstone, Co, Ni, Mo, Cu, geomorphological characteristics, radioactivity of
rocks; 2) the concentration of Pb, Ti, Cu, Sr, mudstone and rocks; 3) the contents of Mn and P. For the rocks of mine
Mezhyrichanska are shown the association: 1) content of V, Y, Yb, Co, Ti, P, Cr, Ni, Be, Mn, Cu, Ba, Sn, Sc, Zn, Ga, Sr,
Zr, ash content of rocks 2) the content of Mo, distribution of coal, not burnt rocks and pyrite. For the environment prote c-
tion from pollution the most optimal methods are based on acceleration of the natural transformation of pollutants in the
secure or theirtargeted concentrations in some limited areas with an area of the lithosphere, which are declared. To reduce
the level of environmental risk and minimize the occurrence of emergency, on the territory of the Lviv-Volyn coal basin,
the arrangement of artificial geochemical barriers on the way of pollutants from coal mine waste dumps to water have been
proved for the first time.
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