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JlucepTali€ro € pykormuc.
Pob6ora BukoHaHa Ha kadepi reonorii KOpUCHUX KONAIHH 1 Te0(]i3UKH Te0I0rYHOTO
¢dakynbTeTy JIbBIBCHKOTO HAllIOHAJIBHOT'O YHIBEpCUTETY iMeH1 IBaHa dpaHka.

HaykoBuii kepiBHMK: JOKTOpP re0J0TYHUX HayK, mpodecop
MaBaynb Muxkoina MukoJ1anoBuy,
JIbBIBChKMH HalliOHANBHUM yHIBepcuTeT iMeH1 [Bana dpanka, mpodecop
Kadepyu TeOoJI0T1l KOPUCHUX KOMATUH 1 re0d13UKH

Od¢iniitni ononenTn:
JIOKTOpP T€O0JOTTYHUX HayK, podecop
Haymko Irop MwuxaisioBuy, [HCTUTYT reosiorii i reoximii roproumx
xonanud HAH Vkpainu, 3aBigyBau Binauly TeoxiMmii TIUOMHHHUX
dmoinis, M. JIbBIB

JIOKTOP Te0JIOTIYHUX HayK, mpodecop

JlepeBcbka Katepuna IropiBna, Hamionansauii yHiBepcurer «Kuepo-
MorwisiHcbka — akazeMis», Tmpodecop MNpUpoAHUYOro (GakyJIbTeTy,
M. KuiB.

3axuct BigOymetrbes «12» TpaBHa 2021p. o 14:00 romuHi Ha 3acimaHHI
crienianizoBanoi BueHoi pagu J1.26.192.01 B JlepkaBHiii ycTaHOBi «IHCTHTYT TeoXimii
HaBKkoynmIHbOro cepenosuiia HAH Vkpainn» 3a agpecoro: 03142, m. Kwuis, mpocr.
[Mannanina, 34a. Ten./dakc: +38 (044) 502-12-29. EnekTpoHHa moimiTa: igns@nas.gov.ua.

3 auceprariero MOXHa o3HaoMmutucs y 6i6miorenti Jep:xkaBHoi ycTaHOBH «[HCTHUTYT
reoximii HaBKOMUITHROTO cepenoBuiia HAH VYkpainu» 3a anpecoro: 03142, m. Kuis-142,
npocn. Akanemika [lanmanina, 34a.

ABTopedepar po3ziciaHo «...» kBitHa 2021 p
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cIierfiaTi3oBaHoOi BUYCHOI pajau
KaHAUAAT T€0JI0TO-MIHEPATIOTTUHUX HAYK.....vveeureeennnennnnn. B. I'. Sluenko



AKTyaJIbHiCTh po00TH. PO3IIMpEHHST BIAacCHOI 30J0TOPYAHOI 0a3u Mae BEIUYE3HE
3HAUEHHS JJI1 €eKOHOMIYHOTO PO3BUTKY KOKHOI KpaiHu. BpaxoByrouu Te, 110 €KOHOMIKA
VYkpaiHu MOBHICTIO HE 3a0e3leyeHa BIaCHUM BUIOOYTKOM 30Ji0Ta (1 CYHMyTHIX METAJIB),
BUSBIICHHSI HOBHMX 30JOTOPYJHHUX 1 30JIO0TO-MOJIMETATIYHUX OO’ €KTIB € HaJa3BUYAIHO
aKTyaJIbHUM 3aBAaHHSAM reosioriyHoi ranysi. Y PaxiBcbkomy 1 UMBUMHCBKOMY PYJIHHX
pationax (PPP, UYPP) Vkpaincekux Kapnar (Ha3Bu mnpuBeneHo 3a JlepikaBHOIO
reoJIOTIyHOI0 KapToro Ykpainu macitady 1:200000, apkymi M-34-XXXVI (Xycrt), L-34-
VI (bas-Mape), M-35-XXXI (Haagsipua), L-35-1 (Bimey-/e-Cyc). Kapnarceka cepis.
[HosicuroBanbHa 3anmucka. YkpAI'PI, 2009 p.), gxi 3HaXOASAThCS B YKPAiHCHKIA YacTHHI
Mapmapocbkoro macuBy (MapMmapocbka CTPYKTYpHO-METAJIOI€HIYHA 30HA), BIIOMI:
nposiBu OOKCUTIB, GOCHOPUTIB, MITUCTUX MICKOBUKIB, PYJAONPOSBUA i TOUKU MiHepasi3allii
CpiOHO-MOJIMETATIYHUX, MITHO-CPIOHO-MOMIMETAIIYHUX PY/, 30JI0TOPY/IHA MiHEepasi3allisl
TPHOX €HJIOTECHUX PYAHHUX (PopMaIliiHUX TUITIB (30J0TO-KBapioBuil (poaosuie Caynisk),
30J10TO-CYyJb(}1THO-KBAPLEBH, 30JI0TO-CYIbGITHUN 3 MIPUTOM i apCEHOMIPUTOM ), IPOSIBU
PO3CHITHOTO 30JI0Ta B YEPBOHOKOJIPHUX KOHTJIOMEpaTax BEPXHBOI MEepMH, 0a3albHUX
KOHTJIOMepaTax BEIMKOOAHCHKO1 CBITH eolleHy (yci — PPP), konrmomepaTtax coMMynbChKOT
cBiTH anbbO-ceHOMaHChkoro Biky (UPP), amroBiasibHMX BiKJIaJiax CydyacHMX BOJIOTOKIB
(Kommnekcna..., 2003). Hapasi B mexxax YPP Bimome pomosuiie poaoHity llpemykwu.
[lepcnexktuBu YPP Ha BUABIEHHS EHJOTEHHOTO 30J0TOrO0 ¥ MOJIMETaIeBOTO
riIPOTEPMANILHOTO 3pYACHIHHS BHU3HAYAIOTBCS CXOXICTIO MOro TIeoJoTiuHOi OyJI0BH,
CTPYKTYpH, MiHEpalIbHOro ckiany rigporepmaiitiB 3 PPP, ta PymyHcbKkOIO yacTHHOIO
MapmapochbKoro MacuBy, Ji€ BiIOMi pOJOBHIIA KoiddenaHnHoro tuny Oyuayn Momnasei,
[Toxopura, Bans KonOGymyli Tta mnomimeraneBi poxaosuina Crerioapa # [lemeHi.
[IpucyTHICTh 30JI0TMH B YETBEPTHMHHHX alfOBIAJIbBHUX BIIKJIAAaX, a TaKOX TMPOSBU
PO3CHUITHOTO 30jI0Ta B moTOoll AnbOMH Ta y BepxHid Teuii p. bimuii UYepemom B
UMBYMHCHKUX TOpax MOXYTh pO3MVISIAATHCS SK O3HAKM HAsBHOCTI EHIOT€HHOTO
TiIpoTepMaIbHOIO 30JI0TOTO 3pyAeHIHHS Ha TepuTopii UPP.

JlocmPKeHHsI Te0JI0TiYHOi OyJO0BH paiiOHy, MIHEPaJbHOTO W XIMIYHOTO CKJIamy,
PEKOHCTPYKIiS (Hi3UKO-XIMIYHUX YMOB (pOpMyBaHHS Ta KiacuQikallis TiIpoTepMaiTiB
YPP, noremnep He BuUBUECHHX MeTodamu TepmobOaporeoximiuaux (TBI'X) 1 minepanoro-
¢izuunux (tepmo-EPC) nmocnimkeHb, € aKTyalbHUMH [JIi YTOYHEHHS TIOUTYKOBUX
KpUTEPiiB ¥ O3HaK 3 BHUABICHHS, 30KpEMa, 30JOTOPYIHUX 00 €KTIB, Ta HAYKOBOTO
OOTpYHTYBaHHS I€0JIOTOPO3BITYBaJIBLHUX POOIT B MEKaxX palioHYy.

3B’A30K po00TH 3 HAYKOBHUMM @porpamMamM i TeMaMu. BUKOHaHHS UbOTO
JOCTI/DKCHHSI TIOB’sI3aHE 13 pealli3alli€lo Jep)KaBHOI mporpamu «3070TO YKpaiHm», €
CKJIQZIOBOI0 YaCTUHOIO MporpaM (pyHIaMEHTaIbHUX MOCTIIKEeHb MIiHICTEpCTBa OCBITH 1
HayKd YKpaiHu, 10 BUKOHYBaJIHCh Yy JIbBIBChKOMY HailioHaidbHOMY yHiBepcuTeTi (JIHY)
imeni IBana ®@panka. bazoBumu Oymu nepxOromkeTHi temu: ['k-120b «Dizuko-ximiuHi
YMOBH Ta 30HAIBHICTH PO3BUTKY 30JIOTOpYAHHX (dopmariiii Ykpainu (3a JaHUMHU
TEPMOOApO-TEOXIMIYHUX JIOCHIDKEHb BKIIOYEHb B MiHepanax)» 2002-2003 pp.
(Ne0103U001895); T'k-96d «TepmobaporeoximMiuHi TEOPETUKO-METOOJOTIUHI 3acaau
pynHo-opMaiiitHoi  Tumizamii  pomoBuml 3oj0Ta B Ykpaini»  2007-2008 pp.
(Ne0107U002038); T'k-03® «Teopernuni miAIPyHTSS 1 MpakTUKa (OPMYyBaHHS
TEPMOOAPOTre0XiMIYHOTO MPOTHO3HO-PO3IIYKOBOTO KOMIUIEKCY MOCTMArMaTHYHUX PYIHUX
dopmariiny  2009-2011 pp. (Ne0109U002060); T'k-101d «TepmobaporeoximiuHi



JOCIIIKEHHS 30JI0TOpyAHUX (hopmaniid Ykpainu: (i3uKo-XiIMIYHI YMOBH (OpPMYBaHHS 1
MPOTHO3HO-MeTanoreHiuni oinkm» 2012-2014 pp. (Ne0112U001266).

Mera — [ocmiIWTH MIHEpaJbHUN CKJIAJ Ta YMOBHM JIOKaji3allii pI3HUX BHUIIB
rizpotepMaiiTiB YMBUMHCHKOrO pyJHOTO paiioHy YkpaiHcbkux Kapmar, pekoHCTpyroBaTu
(G13UKO-XIMIYHI ~ YMOBM  iXHOTO  (opmyBaHHS ¥  IMOBIPHY MEpPCHEKTUBHICTh
JIOCJIIJPKYBAaHOT'O paliOHY Ha 30JI0TO-MOJIIMETAIeBE 3PYACHIHHS.

06’ckm OocnioxcenHsi — TPOABU TIAPOTEPMANITIB AUIAHOK AnbOuH, [[oOpuH,
[Monaguuens, JloctyH, MokpuH Ta iH. UUBUMHCHKOTO PYJAHOTO pailoHy.

IIpeomem Oocnidxcennss — yMOBH JIOKaNi3allii, MiHEpaJbHUN CKJIaJ TIpOTEPMAiTIB,
TEpMOOApPOreoXiMiuHI Ta MiHEpajIoro-Qpi3uyHi BIACTHUBOCTI MiHEpaliB (TeMIepaTypu
roMoreHizauii, jAekpemiTtamii, kpioMmeTpii BkitoYeHb Ta Tepmo-EPC  wminepanis-
HaIBIPOBITHUKIB).

OcHoBHi 3aB1aHHS po0OTH:

1) 3'sicyBaTi MOLIMPEHHS Ta YMOBH JOKani3auii rigporepmaniriB y mexax YPP;

2) BUBUMTH MIHEpaIbHUN CKJIAJ] IPOSBIB T'APOTEPMAIIITIB;

3) pocaiAnTH TUTIOMOP(QHI BIACTUBOCTI MIHEpAIIB T'IPOTEPMAIIITIB;

4) 3a pomomoror Tepmobaporeoximiunux (TBI'X) mocnimkeHb Tra30BO-PiIAMHHUX
BKJIIOUEHb B MiHEpajiax 3’scyBaTu (i3UKO-XIMI4HI YMOBU (DOPMYBaHHS T'1IPOTEPMAIIITIB;

5) BU3HAYUTH TIOUIYKOBI O3HAKU TiAPOTEPMATBHOTO 30JI0TOTO ¥ MOJIMETAIEBOTO
3pyJIEHIHHS Ta OI[IHUTH BIpOrifHy mnepcnekTuBHicTs YPP Ha 3o0moTo-monimeranene
3pyACHIHHS.

Metonn pocaimaxenHs. Ilin yac BUKOHaHHS JUCEPTaliifHOI pOoOOTH BUKOPHUCTAHO
HACTYIHI METOAM JIOCIIKEeHB: 1) Bi3yalabHO-MIKPOCKOITIYHI JOCTIIKEHHST MiHEpaiiB; 2)
KOMILUIEKC TepMOOapOreoXiMIYHUX METOMIB  JIOCHIPKEHHS BKIIOYEHb y  KBapili
(roMorenizaris, JeKperniTaris, KpioMeTpis); 3) pEHreHOCTYKTYpHUU aHami3; 4)
peHTeH(IIIOOpECIIeHTHUI  aHami3;  5)  BusHaueHHs  TepMo-EPC  cynbdinis-
HaIIBOPOBIAHUKIB, 6) EIEKTPOHHO-MIKPOCKOITIYHI JIOCTIIKEHHS Ha CKaHYIYOMY
eJIEKTPOHHOMY MiKpocKoIri-MikpoaHaiizatopi PEMMA-102-02.

HaykoBa HOBU3HA 0Jlep:KaHUX Pe3yJIbTATiB:

1) BcTaHOBJEHO, IO B 30HaX TMEPETUHY TMO3JOBXKHIX PO3PUBHUX MOPYIICHB
(3araJpbHOKapNATChKOTO HANpPSMY) 13 MONEPUYHUMHU A0 HUX PO3PUBHUMH MOPYIICHHIMH
(sIKi 301TarOThCS 3 JOJIMHAMH TOTOKIB) JIOKQTI3YIOTHCS MaKCUMAaJbHI CKYIMUEHHS MPOSIBIB
TiIpOTepMANliTIB, IO MOXE OyTH OJHIEI0 3 BAXKIMBUX CTPYKTYPHO-TEKTOHIYHUX
MOIITYKOBHUX O3HAK 30JI0TO-MIOJIIMETAJIEBOTO 3PYACHIHHS;

2) BHepie BU3HAYEHO CYIb(DITHO-KBAPIIOBUN MIHEpATBHUMN CKJIaJ MaparcHe3McCiB
rizpoTepManitiB. YUBUMHCHKOTO PYIHOTO PAMOHY, M0 MOXKE OYTH O3HAKOIO iX PYIHO-
dbopMaIiiftHOT TPUHAIEIKHOCTI;

3) Bnepumie BH3HAYeHO TUTIOMOP(HI BIACTUBOCTI CyabPigHUX MiHEpAIiB
TiIpOTEpMAalIiTiB, IO MAa€ BaKJIMBE 3HAYCHHS JIJIS 3'ICyBaHHS PIBHS €pO3IHHOTO 3pi3y Ta
MOIITYKIB TTOXOBAHOTO 3pYACHIHHS, 30KpeMa, MOMUPEeHHs TadiTycHuX GopM miputy (KyO,
NEHTArOHI0/IeKA€P), PI3HUN 3HAK 1 3HAYEHHS TEPMOEJIIEKTPUYHHUX BIACTUBOCTEN MIPHUTIB,
Ta €JEKTPOHHA MPOBIAHICTh TAJICHITY, BKa3ylOThb Ha HAAPYAHUNW epo3idHMUI 3pi3
TPOTEPMAIITIB, SIK IHAMKATOPIB MOXOBAHOTO 3pyAeHIHHS (AUIsiHKA JIoCcTyH);

4) BOepuie NPOBeAEHO TEPMOOAPOreOXIMIYHI JOCHIIKEHHS TIAPOTEPMAIITIB Y
YHUBUMHCHKOMY PYIHOMY paiOHi, sIKi JO3BOJWJIM BCTAHOBUTH BYTJIEKHUCIOTHO-BOJHHH 1



BYIJIEBOAHEBUN CKiaJ (IIOiAIB Ta iX TYCTHHY, IIO TaKOXX BKa3zye Ha HaJApyIHUN
€pO31iHUI 3pi3 TIAPOTEPMANITIB, SK I1HAUKATOPIB IOXOBAHOrO 3pyAcHIHHSA. Bnepiue
BUSIBJICHI €TaHOBI BKJIIOUYCHHS Ha AUIAHIN [{oOpUH € 03HaKoK MOKJIMBOI JIOKali3alii
MOKJIaJ(iB BYTJIE€BOIHIB B MigHACYyBl MapMapoChKOTO MacHBY.

S) Bmepme BH3HA4YEeHO TMIPsAMiI 1 HENpPsAMiI O3HAKUA 30J0TO-IOJIMETAJIEBOTO
3pyIEHIHHS, Ha IMIACTaBl SKUX BUAUIGHO HaWOUIbII MEPCHEKTUBHY  AUISHKY
TiIpOTEepMaliTiB Ha 30J10TO-ToiMeTaneBe 3pyaeHiHHg — JlocTyH. Lle nae miacraBu, pazom
3 IHIIMMU YMHHUKAMU CHOPSIMOBYBAaTH pO3LIYKOBI pPOOOTH Ha TMPOSIBU  30JI0TO-
MOJIIMETaIeBOI PyIHOT (popMallii y KOPIHHUX MOpojax cepennix riubux B YPP.

dakTnuHMii MaTepiana. J(uceprailito HaNKMCaHO Ha MiJCTaBl MaTepiany, 310paHoro i
OIpalbOBaHOTO aBTOPOM MiJl YaC HaBYaHHS B acIIpaHTypl 3 BIIPUBOM BiJl BUPOOHHUIITBA
reosioriudoro ¢akynerery JIHY imeni IBana ®@panka Ta mojanabiioi HAyKOBO-AOCIITHOT
poGotu. Ilin yac mpoBeaeHHS MOJbOBUX JOCHIJKEHb 3[1HCHIOBAINCH OMPOOYBaHHSA Ta
BiIO1p B3IPIIB KaMm’ sTHOTO MaTepiaiy i3 MpPOsBIB TIPOTEPMAITIB MO TIUOOKO Bpi3aHUX
cxuiax notokis. 3aranom, y UPP 3 rigporepmanirti Bigidpano monaa 300 B3ipiiiB nopif i
minepaini. [IpoananizoBano ¢hoHAOBI U JiTepaTypHi AaHi (TEKTOHIYHI, cTpaTUrpadivni Ta
1H.). PaKTONOTI4YH1 JaHi MO0 PEKOHCTPYKI[li YMOB MIHEpPaJIOYTBOPEHHS (TeMIlepaTypH,
TUCKY 1 CKJIaay MIHEpaJoTBOpHUX (IoiniB) oTpuMaHo 3a JaHuMu Onuszbko 400
MIHEPATIOTEPMOMETPUYHUX (TOMOTEHI3aIli BKJIIOYEHb) BHU3HA4YeHb 1 Onu3bko 250
HErTMOOKUX 0XOJIOMKEeHb (1o +2  +4 °C) mpenapaTiB 3 METOIO BUSBJICHHS (Da3u piKoro
CO», monan 100 kpioMETPUYHUX OXOJIOJKEHb BYTJIEBOJIHEBUX BKIIFOUCHB JI0 TEMIIEPATYPHU
nopsiaky -196 °C, monan 150 Bu3zHa4YeHb TeMmIlepaTypd MeToJoM jAekperitarii, 280
anamiziB  tepmo-EPC cymbdinie, 30 pentrendmroopecieHTHnx 1 20 peHTreHo-
CTPYKTYpPHHX aHami3iB, a TakoX 30 [iarHOCTUYHMX BHU3HAYEHb Ha EJIEKTPOHHOMY
MIKPOCKOTTI.

IIpakTuyHe 3HAYEHHSI OJlep:KAHMX pe3yabTaTiB. BuspiieHi TepMobaporeoxiMivti i
MiHepaaoro-(hi3uyHi OCOOJHUBOCTI TIAPOTEPMATITIB MOXYTh OYTH BHKOPHCTaH1 JJIs
OOTpyHTYBaHHSI MPOBEJEHHS MPOTHO3HO-PO3IIYKOBUX 1 PO3MIYKOBO-OI[IHHUX pPOOIT Y
UHBYMHCHKOMY PaiiOHI Ha 30JI0TO-TIOJIMETaNeBEe 3pYACHIHHS Ta MOKJIAIU BYTJICBOJHIB Y
nigHacyBi MapMapoCcbKOTo MacHBYy.

Ocobuctuii BHecok aBTopa. [1o60B1 poOOTH 1 aHATITHYHI AOCTIIKEHHS KaMm’ sSTHOTO
MaTepiaiy 3 pyaonposBiB UUBYMHCHKOTO palilOHYy BUKOHAHO aBTOPOM OCOOHMCTO, a TaKOXK
CHUIBHO 3 KOJIEramH, CIBPOOITHUKAMH TEOJIOTIYHOTO (DaKyIbTeTy, 3aJOKyMEHTOBAHO
kam’ stHui Matepian (monan 300 B3ipiiB) 3 mposiBiB rigporepmanitie YPP: AnnbOus,
Ho6pun, Mokpun, JloctyH, [lomanunens, Yemypnuii, [lepkana6, Benukuit [pemyunmuii.
ABTOpPOM BHWBYEHO OCOOJHMBOCTI T€OJOTIYHOT OyMOBM W ONMHMCAHO MIHEpPAJIbHUN CKIIaj
riIpoTepMalbHUX YTBOpEHb. Bu3HaueHO 3a (UIOITHUMH BKIIOYEHHSIMH B MiHEpayiax
TEPMOOApPOreOXiMiuHI ~ TMOKAa3HUKH  MIHEPAJIOTBOPHOTO  CEPEAOBUINA,  BUBYCHO
KpUCTATOMOPQOJIOTiI0  CynbpiTHUX  MIHEpaliB, BHUMIpPSIHO 3Ha4YeHHS TepMo-EPC
MiHEpaTiB-HaMiBIPOBITHUKIB, BAKOHAHO JICKPEIITaIliifH], PEHTT€HOCTPYKTYPHI aHAI3H.

HaykoBi mpari 3m00yBada omyOJikoBaHi y CIIBaBTOPCTBI 3‘ L. B.HOHiBHﬂKOM‘
0.3 Kpyncbkum, C.L.Lixonem, T.I1.Oniiankom, A.l'opomednum,
[1.M.Hikonenko, JI.I'onoBuenko, JI.I'onko. BHecok nucepraHta il cmiBaBTOpPIB HOCHUTh
PIBHOIIPABHUM XapakTep.




Amnpo0Oauis pe3yabratiB Aucepranii. OCHOBHI pe3yJIbTaTu AOCIIIKEHb allpOOOBaHO
Ha HAYKOBHUX KOH(epeHIisx: KoHepeHuii, npucBsyeHii 100-piuyro Bix AHS HApOJKEHHS
J.IL.LboOpoBHuka (JIsBiB 2000); kOoH(pepeHLii, TpPUCBAYEHIA S55-piydi0 TIe0JIOri4HOro
dakynerery JIHY im. . ®panka (JIeBiB 2000); MonoaikHii HaykoBik KoHdepeHIil
«Hayka mpo 3emmio — 2001» (JIsBiB 2001); MixHapoaHii HayKoBIA KOH(pepeHIIi
«Mineral sciences in the Carpathians» Mishkole, March 6—7, 2003; MixHapoaHii
HaykoBili koH(epeHii «Mineral sciences in Carpathians», Mishkolc, 2006; HayxkoBiii
koH(pepeHuii «biocTparurpadiyti, JITOJOTIYHI Ta naneoreorpadiudi Kpurepii NPOrHosy 1
po31IyKiB KopucHUX Komnanuny» (JIbBiB—UunanieBo, 7—10 xoBTHs 2010); KoHpepeHuii 10
65-piuus reosoriunoro Qgakynsrety JIHY im. [. @panka «CtaH 1 nepcneKTUBU Cy4acHOl
reojioriyHoi ocBith Ta Hayku» (JIbBiB 13—15 xoBTHs 2010); BeceykpaiHcbkiii HayKOBid
KoH(epeHli «3HaueHHs KOMIUIEKCHUX JIITO- 1 010CTpaTUrpa@iuyHUX TOCHIIKEHb MiJ 4ac
nomykiB Haptu 1 razy (go 350-piyus JIHY im. I. @panka) 2011 p.; MixuapoaHii
HayKOBO-TIpakTH4Hii koH(epeHiii «Hadrorazosa reodizrka — iHHOBAIIHHI TEXHOJIOTI»
(IBano-®pankiBebk, 25—28 kBiTHS 2011); IV BceykpaiHchkiii HaykoBii KoH(pepeHIii
«AKTyaJlbH1 TUTaHHS TEOJIOTTYHUX JTOCHIKeHb B YKpaini» (JIbBiB 3—6 xoBTHs 2013); VI
Bceeykpaincbkiii HaykoBiii koHpepenuii «IIpobGremu reonorii (aneposoro Ykpainum»
(JIeBiB 24—26 Bepecusa 2015); VII Bceykpaincokiii HaykoBiii koHpepeniii «IIpobiemu
reoJiorii paneposor Ykpainu» (JIbBiB 6—8 >xoBTHs 2016); VIII Beeykpainchkiit HayKoBii
koH(epenuii «IIpobnemu reonorii paneposzoro Ykpainuy» (JIbiB 9—11 xosTtHs 2017).

IMy6aikamii. 3aragpHa KUTBKICTh MyOJTIKaIii 3a TeMow gucepTailii — 27, 13 Hux 11
HAyKOBUX cTaTedl y ¢axoBux ’KypHaiax (3 SKUX TpU BXOJATH JI0 MIKHAPOJIHHUX
HAayKOMETpUUYHUX 0a3, OJlHA CTATTs BUJIaHA Yy 3aKOpJOHHOMY BUAaHH1). OmybikoBaHo 16
TE€3 JOTIOB1/IeH Ha HAYKOBUX BCEYKPATHCHKUX T4 MIKHAPOIHUX KOH(PEPEHITISNX.

Crpykrypa po6oru. Jluceprtaiis ob6csirom 192 CTOpPIHOK JPYKOBAHOTO TEKCTY
CKJIQJIa€ThCS 31 BCTYIY, 7 pO3AUIIB, BACHOBKIB 1 CIIUCKY BUKOpUCTaHUX 136 JiTeparypHUX
JOKEPEII, CYITPOBOKYEThCS 88 pUCYHKAMH, 25 TaOIHIISIMHU.

ABTOp BISYHA 3a TOCTIAHY JOTMOMOTY Ta KOHCYJIbTaIlli HAYKOBOMY KEpIBHUKY —
JIOKTOPY TEOJIOTIYHUX Hayk, npodecopy M. M. [laBnyHI0, a TakoX JOKTOPY TI'€OJIOTO-
MIHEpAJIOTTYHUX HayK, mpodecopy O..MaTtkoBCchKOMY, IOKTOPY TE€OJIOTIYHUX HayK
‘I. B.HOHiBHHKyL JIOKTOPY TeoJioTiuHnX HayK, mpodecopy 0. 3. Kpyncekomy.

OcHoBHuii 3MicT podoTH.

Y nepwomy poszdini «Ctan mnpodjieMn» MOKa3aHO, IO PO3IIYKH KOJYEJAHHUX,
KOJTYEAHHO-TIOIMETAJIEBUX 1 30JIOTOPYIHUX POJOBHUI € aKTyaJbHUMHU JUIsi O6araThbox
nepxaB. Hanpa YkpaiHu OIiHIOIOTH JOCUTh BUCOKO 3aB/SIKH HAsIBHOCTI BITOMHMX POJOBHII
1 pyZIOTIPOSIBIB 30JI0TA PI3HUX TE€OJIOTO-TEHETUYHUX 1 PyA0POPMAIITHUX THITIB y TPHOX
3o70TOpyAHUX TpoBiHIAX (YkpaiHcekuit mwmt, Kapmarceka, [loHembka mpoBiHITIT).
Mapmapocbkuii MacMB BXOAWTH A0 Ckiagy KapmaTchkoi 3010TOpymHOI TpoBiHIIL. Y
PaxiBcbkOMYy pyZHOMY paiiOHI BIIKpHUTE 1 MIATOTOBJICHE IO EKCIUTyaTallii POJOBUIIE
Caynsik KBapI-kapOOHATHOTO MIHEPaTbHOTO TUITY B TOHKOPO3CIAHIIbOBAHIA PYAOHOCHIN
ToBIIi. 3HaWjeHI y UMBUMHCHKOMY paliOHI 30JI0TMHKH B YETBEPTHHHHUX aIOBIAIBHUX
Binknagax (Kosanmbuyk M., ®@irypa JI., 2005; 2008) € 03HaKOIO BIpOTiAHOI HAsIBHOCTI
30J10Ta 1 MOJIIMETANIB Y KOPIHHOMY 3aJIATaHHI.




Y opyeomy poszoini «Metoauka Ta MeTOAHM OCJII:KeHb), OMUCAHO TMOPSIIAOK Ta
JIOKaJi3alil0 TOYOK BiAOOPY BEJIMKOI KUIBKOCTI 3pa3KiB 13 BIACIOHEHb MO TJIHOOKO
BpI3aHMUX JOJMHAX MOTOKIB YuBUMHCHKOTO paiiony (moHaxa 300 B3ipuis) (puc. 2).

Ilin yac nmabopaTOpHHMX MAOCIHIPKEHb 3aCTOCOBAHO TEOPETUYHO OOIPYHTOBaHI M
anpoOoBaHI METOAM TEPMOOAPOreOXIMIYHUX 1 MIHEPATOTro-(Qi3UYHUX  JTOCHIJI)KEHb
(EpmaxoB H. I1., 1950, 1972; Epmakor H. II., Honros lO. A., 1979; Kamtoxuslii B. A.,
1982; Pénnep 3., 1987; ®aBopoB B. A., Kpacuukos B. 1., 1986).

Ha Benukiil KUIBKOCTI 3pa3KiB 13 BIJCIOHEHb BUKOHAHO aHamizu: tepmo-EPC (280),
romorenizauii (400), nexpenitariitbi (150), kpiomerpuuni (100), peHTreH(IIOOPECHEHTHI
(30), enexrporHo-mikpockoriyHi (30) Ta peHTreHoCcTpyKTYypHi (20).

Tepmo-EPC nocniikeHHsl MiHepasiB HAMiBIPOBIAHUKIB CyNb(iiB MPOBOAMIOCH 32
METOAMKOI pOo3po0sieHO0 B JIBBIBCHKOMY HAIlIOHAJILHOMY YHiBepcuTeTi iM. . dpanka.
['0OBHMM  BUMIpIOBAIBHMM TpWUiaaoM OyB MIKpoBONbTMETp Tuiy B7-21, ne
BUKOPHUCTOBYBAJIUCS €IEKTPOIU-TOJIKH, 110 JIaBaJl 3MOT'Y TEMIUHO 30y/KyBaTH OYab-sIKY
IUISHKY MOBEPXH1 KpHUCTaja 4d Horo ckoiy. Lle 1ano MoXIuBICTh PO3PI3HATH MIHEpaIH-
HAIIBIIPOBITHUKH 332 T€HEPAIliIMHU, BUSBIIATH PI3HHUIIO TCPMOCICKTPUYHUX BIACTUBOCTEH
MIHEpAiB.

Memoo eomocenizayii BKIIOYEHb BUKOPHCTAHO 3 METOI BHU3HAYCHHS KUTBbKICHUX
(b13UKO-XIMIYHUX XapaKTEPUCTUK y MIHEPAJIOTBOPHUX cepeaoBuinax. CrocTepekeHHs Ta
¢ikcamist ($a30BUX MEPETBOPEHb y BKIIOYEHHSAX B XOJ1 iXHbOI romorenizamii (36. 600—
1200x) y crnemiaibHii MiKpoTepMOKaMepi i MiKPOCKOTIOM.

Memoo oexpenimayii BKIIOYEHb 3aCTOCOBAHO IMEPEBAXKHO IS HEMPO30PUX PYIHUX
MiHepaiB (OCKIIBKH JOCIIPKCHHS BKJIIOYEHb METOJOM T'OMOTEHI3allli HeMOXXJIUBE), 3
METOI0 BUPIMICHHS TE€HETUYHUX Ta NPAKTUYHUX TMUTaHb (BUSABJIECHHA BIIHOCHO1
TEMIIEpaTypH Ta MOCITOBHOCTI BIIKIAJaHHS OKpPEeMHUX MiHepaliB). JlekpenToBaKyyMHUN
aHaji3 BUKOHAHO Ha BaKyyMHOMY jaekperntoMmetpi BJ1-4.

Memoo kpiomempii TnpuU3HAYECHUW IS BHU3HAYEHHS CKJIQay 1 KOHIIEHTparii
MIHEPaJIOTBOPHOTO cepenoBuia. KpioMeTpiro YMOBHO pPO3AUIAIOTH Ha JIBI 4acTHHH: 1)
KpIOMETpI0 Ta3iB; 2) KpioMeTpito piauH. BKiIIOUEHHS MOCTKYBAIUCS Y KpiokaMepax 3
BUKOPHUCTAHHSIM PITKOTO a30TYy.

Penmeenghnroopecyenmuuii (P@A) — oguH 13 Cy4aCHUX CHEKTPOCKOMIYHUX METO/IIB
JOCIIPKCHHS] PEUYOBUHU 3 METOI0 OTPMMAHHS JAaHHMX MIONO ii €JIEMEHTHOro CKiIamy. 3a
JIOTIOMOTOI0 IIHOTO METOJy BU3HAuaTuca eneMeHTu Binm Oepwrito (Be) mo ypany (U).
Meton PDA 3acHoBaHu# Ha 300pi Ta MOAANBIIOMY aHaIIi31 CIEKTPa, OTPUMAHOTO IUISIXOM
BITMBY Ha JOCIIPKYBaHUN MaTepial peHTIeHIBCbKUM BUIIPOMIHIOBAHHSIM.

Enexmponno-mikpockoniuni JOCTIHKCHHSI BUKOHAHI HA CKAaHYIOUOMY €JIE€KTPOHHOMY
Mikpockormi-Mikpoanaiizatopi PEMMA-102-02 y HaykoBo-TeXHIYHOMY 1 HaBYaJIbHOMY
[EHTP1 HU3BKOTEMIIEPATYPHHUX JOCHTITKEHb JIbBIBCHKOTO HAIIOHAIBHOTO YHIBEPCHUTETY
imeni IBana @panka (anamituk Cepkis P.A1.).

Penmeenocmpyxmypuuit  ananiz  3piiicieHo Ha  audpaktomerpi  JPOH-3 vy
MibKKaenapanpHid  JabopaTopii  PEHTIEHOCTPYKTYpHOTO  aHamizy  JIbBIBCHKOTO
HalllOHAJILHOTO YHIBEepcUTETY IMeHi [BaHa (panka (ananituk ta Yoba O.).

Y TpetboMy po3auil «XapaKTePUCTHKA TreoJoriyHoi O0yaoBu YHBYMHCBKOIO
PYAHOr0 paiioHy Ta HMOro Micue B reoJIOriyHiii CTyKTypi YKpaiHcbkux Kapmar»
po3msiHyTO cTpaturpadiro MapmMapocbkoro MacuBy 1 HOro reojoro-TeKTOHIYHY OyAO0BY.



[li mutanHs BUBYANUCH yuciaeHHUMH nochigaukamu (Yepnos B. I'., 1972; Ky3osenko B.,
namincekuit B., 2007; Illnamincekuit B. €., 2018 Ta 1H.), oaHak [poTenep BOHU
TPaKTYIOThCS HEOAHO3HAYHO.

Mapmapocbkiii MacuB € BaXKJIMBUM CTPYKTypHUM eneMeHToM Cxinnux Kapmar,
SKAW BIIPI3HAETHCS TEOJOTTYHHUMHU OCOOJMBOCTSIMHU Bin 1HmKMX 30H Kapnarchbkoi
CKJIaA4acToi crnopyau. buiblna yacTuHa MacuBy po3TanioBaHa Ha Tepurtopii PymyHii, ne
HOro CTPYKTYpy BH3HAYalOTh I 'ATh TEKTOHIYHMX MOKpuBIB: Batpa Jlopneil Sxobeni,
Macrakan, bictpina bapuap, ®yunyn Monaseit, Papey. ¥V mexax Ykpaincbkux Kapnar
JIEKUTh MOr0 MIBHIYHO-3aXiJIHE 3aKIHUEHHS, [0 PO3MEKOBAHE JIEPKABHUM KOPJIOHOM 13
Pymynieto Ha PaxiBebkuii 1 YuBumHchbkuil pparmentu (puc. 1). V reonoriuniii 6ynoBi
MapmapocbKoro MacuBy B Mekax YKpaiHu OepyTh y4acTh JIBa Pi3HOBIKOBUX KOMILIEKCH,
0 CKJIAJaloTh JiBa TOJOBHUX aBTOXTOHHUX TOKPUBH: Oinonomoyvkuii (THEHCOBO-
cnaHieBuii) meramop@izoBanuii 3a ymMmoB eninot-amdidoniToBoi 10 aMdidomiToBoi darrii
(BepxHiit TOKeMOpii) 1 oinogeybKuil (KBapLUTO-ClaHIIeBO-IOP(1pOinHIIT)
meramopdi3oBHUIM 3a yMOB (arfli 3eneHux ciaHIiB (paHHIM mnaneo3oil). BikoBumwu
aHajoramu OUIOTOMOIIBKOTO 1 JLJIOBEI[LKOI'0 KOMILJIEKCIB Y PYMYHCBKIN YaCTHHI MacUBY €
cepii bperina 1 TyJEBI‘eHI.
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Puc.1. Kapra TekToHi4HOrO paiioHyBaHHsa YKpaiHcbkux Kapnar 3 mo3HaueHHsIM paiioHy
nociipkens I — PaxiBebkuil paiton (pogosuiie Cayisk); I — YnBUMHCHKMA palioH (TOCTiIKyBaHUN
paiioH):

1 — IliBneHHo-3axinHa okpaiHa CxigHoeBIpomnelcekoi miatgopmu, [lepenkaprnaTcbkuil kpalloBHii
nporuH; 2 — 3oBHIiIHA 30Ha; 3 — BHyTpimHs 30Ha; 4 — CkuboBa 30Ha; 5 — CyOcine3pka 30Ha; 6 —
Cine3bka 30Ha; 7 — YopHoropcbka 30Ha; 8 — JlykisiHCbKa 30Ha; 9 — Marypcebka 30Ha; 10 — [Topkynenpka
30Ha; 11 — PaxiBceka 30Ha; 12 — Mapmapocekuii MacuB; 13 — 30Ha Mapmapocbkux ckenb; 14 — 30Ha
MEHIHCHKUX CKeJlb (3aKapIaTChKUil BHYTPIIHINA nporuH); 15 — Buropnar-I'yruaebka edy3uBHa rpsina; 16
— MomnoxkitiHHa 30Ha; 17 — IlenTpanbHa 30Ha conezianipoBux 1 OpaxiaHTUKIIIHAIBHUX CKIaI0K; 18 — 30Ha
[IpunanoHChKOro rMUOMHHOTO po3sioMy; 19 — [TaHOHChKa MIKTipHA 3aMauHa.




EponoBana moBepxHs pi3HUX YACTHH METaMOP(IUHOIO KOMIUIEKCY NEPEKPUBAETHCS
cnabomeraMop(Piz0oBaHUMHU KapOOHATHO-(PUIITOBUMU YTBOPEHHSIMHU BEPXHBOT'O MaJIE€03010
(cepenniii  kapOOH-TIEpM), TEPUTCHHO-KAPOOHATHUMU ¥  0OCaJOKOBYJIKAHOTCHHUMU
BIJIKJIaJJaMU TpPiac-IOPChKOI0 BIKY 1 MOTY>KHMMH TOBILAMU KPEWUJIOBOTO i MajJeoreéHOBOTO
¢mimy. MeramopdiuHi KOMIUIEKCH MapMapochbKoro MacuBy, fAKI y  pudei-
PaHHBONAJIEO30MCHKHI Yac 3a3HaIM MeTaMop(]Pi3My 1 CKIIAI4acTOCT, B OJAJIbIIOMY OyIn
nepepoOiieH1  KuIbKOoMa (¢azaMu  aJbMIMCBKOrO  TEKTOreHe3y. BHacHmigok 1boro
YCKJIaJHWINCA TEPBUHHI (POPMHU CKIIATYACTOCTi, MPOSIBUBCS MOBTOPHHUI MeTamop(di3Mm 1
chopmyBanucs J1Ba TOJOBHUX ABTOXTOHHUX MOKPUBH — OUTOMOTOLIBKUM 1 JAUTOBEIbKUH,
AK1 1 BU3HAYAIOTh CyYaCHUM CTPYKTYPHHI BUTJIAL MacuBy (puc. 2).
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Puc. 2. T'eonoriyHa kapra-cxema JJOUeTBEPTUHHHUX YTBOPEHb UHBUMHCHKOTO PyTHOTO PaiioHy 3
BiZ100pOM 1po6 1o Toukax MiHepanizamii. Macmra6 1:250 000 (3rigHo 3 JlepkaBHa reojoriyia kapra
VYkpainu macmtaly 1:200 000, apkymi M-34-XXXVI (Xyer), L-34-VI (bas-Mape), M-35-XXXI
(Hangipna), L-35-1 (Bimey-/le-Cyc). Kapnarceka cepia. K.:YkpAI'PI, 2009):

1 — YopHoronoBcbka cBiTa; 2 — CkymniBcbka cBita; 3 — Coiimynbcbka cBita; 4 — OpKynelpka Ta
SITOBUYOPCHKa CBITH 00’eqHaHi; 5 — PaxiBcbka cBita; 6 — lllumirceka cBira; 7 — binoTuceHnceka cpira; 8§ —
BbypkyTtcbka cBita; 9 — bonraryneceka cBira; 10 — UuBuuHcbka cBita; 11 — Mapritynbcbka ToBIIa; 12 —
KBacuuHcbka ToBiIa; 13 — Ky3uHcbka cBitra; 14 — bepnebacbka cBita.l5 — binonoronska cira; 16 —
[HTpY3UBHI yTBOpPEHHS BEPXHbOrO MpoTepo3oio; 17 — DpoHTanbHI HacyBH MOKpuBiB; 18 — HacyBu
noctoBipHi; 19 — EnemenTu 3aysranas noxuioi moBepxHi mapysaTocti; 20 — Touku Binbopy mnpob; 21 —
po3cumnuia 3o050ta (A — AnpObuncekuit poscurt; b — pozcunu Bepxis's binoro Yepemorna); 22 — pooHit
(moxyamu pooHIT-poaoXpo3uToBoi nopoan) (IIpemydannii); 23 — npsiBu rpadiry (Ans6un).



MacuB BKJIIOYa€E TOPOAH OUTOMOTOLBKOI, JUIOBELBbKOI, OepiaedachKoi Ta MErypchbKoi
cBiT. binonomoywvra ceima (PR3bp) 3akapToBaHa y OJHOMMEHHOMY MOKPHUBI PaxiBChKOI Ta
YUBYMHCHKOI 4YacTWUHM MacuBy. Ha PaxiBuimHi momupeHa y BepXiB'sX MoTokiB binmii,
SBipuukoBuid, bpeneuens, Jlimunka, Bopumii, Buapiuka, KBacuuii ta iH. ¥ YuBumHax
nopoan BcTaHoBieHl Ha Boxoauri Capatu U Ilepkana®y, y BepxiB'six boepiBku 1
[Tonaguuust ta iH. CBITY CKJIaJalOTh THEMCHM Ta CJaHIl OIOTUTOBi, JBOCIIONSAHI U
MYCKOBITOBI, TPaHATOBMICHI 3 JiH3aMu aMmpi00miTiB 1 MmapmypiB. [loTyxHicTs 3-5 no 40-
60 M. Jlinoseyvka ceima (Ridl) nommpena Tuibku y PaxiBCbKiil 4aCTHHI MacHBY OKOJIMIII
c. HinoBe Tta BomoawiiB noTokiB Bepxuboro Po3comia 1 SIBipHuka. beprebacvka ceima (V-
€,br) na PaxiBmuni nomupeHa y Oaceiini not. bepne6am, bancekuit, binmit ta iH. Y
YusunHax 3akapToBaHa y BepxiB'T HopHoro Uepemouny ta Bonoaini Ilepkanad. Tunosumu
OpPOJIaMH CBITH € MeTamMop(i30BaH1 BYJIKaHOT€HHI OPOAM (KBapLoBi mopdipu, pioiTH,
TyQu, Tydpith TOWO). Y HIKHIA 4YacCTHUHI CBITa CKJaJ€HAa BYIJIMCTO-KBapIOBUMH,
BYTJIUCTO-XJIOPUT-CEPULIMTOBUMHM  CIAHISAMM,  KBapuurto-ciaisiMu  (400-600 m).
Meeypcorka csima (V-€ mg) y PaxiBcbkili 4yacTUHI 3aiiMae MPOCTOPH BOAOIAUIIB P.
Kocisceka, Tuca, binumii [Totik. ¥ YnBunHaX aHaAjIOTiuyHiI MOPOJAM Ha BOJOALIAX MOTOKIB
[Tomaguuns, AnpOuHa, YeMipHOTO MPEACTABICHI CEPUIIMTOBUMH CIpUMHU KBapIIUTAMH,
KBapIUTO-CIAHIISIMA 3 TPOIIApKaMHu KBapIl-XJI0puUT-cepuutoBux ciaHiiB (400-460 m).
MacuB — ajJOXTOHHMI HACyHYTHUH 1 HallOUIbllle MPUMITHATANA Ta BUBEICHUN Ha JICHHY
MOBEPXHIO TEKTOHIYHUHN €JIEMEHT, Y pe3yibTaTi (a3 ambmiichKoi CKIaA9acTOCTl MOMITHO
NEPECYHYTHH 1O TIBHIYHOTO cXoay. IIpUumHOI0 TNpUIITHATTA MacUBY € BHUCOKE
pO3TalllyBaHHS aBTOXTOHHMX IJIATGOPMOBUX KOMIUIEKCIB mif HUM. [lomampiiomy
NEpPEeCYBaHHIO KWOTO 10 MIBHIYHOTO CXOAy TMepemkoauB BuUcTyn lloaiibchkoro 050Ky
mwiatdopmu [Kpyncekuii 0. 3., Mapycsk B. I1., 2014].

AHaii3 reoyioriyHoi 0y10BM UMBYMHCHKOTO paliOHY MOKa3ye, 110 OCHOBHI MOTIEPEYH1
NOpYIIEHHS 30iraroThes 3 MonuHaMu NoTokiB JloOpuH, AnsOouH, MokpuH, [lomagunens,
JloctyHn, UemypHuii, ne ¥ po3TamoBaHi MPOSBH TiApoTepMaliTiB. By3au mnepeTuHiB
MOTIEPEYHNX TMOPYIIEHb 13 MMO3J0BXKHIMH, HAWBIPOTIAHIIIE, € OCHOBHUMH IIUISIXaMHU
Mirparii TMOMHHUX QII0iIiB, 30KpeMa, TiIPOTEepPMaIbHUX PO3YMHIB BYTJIECBOJHEBOTO
cknany. JlochmimpKeHHsS MpOBEIeHI HAMU MIATBEPKYIOTh pe3ynbTaTu ThI'X-mocmimkeHn
(JIsxoB }O0.B. m ap., 1995), mo came 3 TakUMH MICISIMH, HaWIMOBIpHIIIE, CIIif
OB’ SI3yBaTH PO3IIYKH KOPIHHUX POJIOBUII] 30JI0Ta, @ TAKOXK MiJ[l, CBUHITIO, [IUHKY.

YV uyemeepmomy poszoini «MiHepaJbHMH CKJIaJd TMPOABIB TiIpoTepMaJiTiB
YMBYHHCHKOI0 PYJAHOr0 PaiOHYy» OMUCAHO PEUYOBUHHUN CKJIaJ PYAHOI MiHepamizaiii
ripoTrepMaiTiB. Psaa moCmiIHUKIB BUIUISIOTH JIBa PI3HOBIKOBHUX T€HETHYHUX KOMILICKCA
(um Tpymum) TigpoTrepManitiB: 1) KOJTYETAHHO-TIONIMETANEBUNM (CHHTCHETUYHHA 3
BMIIIYIOUUMHU METaMOPGIYHUMU MTOPOJaMHu); 2) OapuT-odiMeTaneBuil (TiipoTepManbHuN
— CIKy4Hi KUITBHUR).

Konueoanno-nonimemanesut PYOHULL KOMNaexc BKJTFOYAE KOJIUEIaHH]I,
MIJTHOKOJTYEJaHHI, KOJIYEIaHHO-TIOJIMeTalIeBl pyau. BoHm mo0Ope mapanenizyroThes 3
PYMYHCBKUMH POJOBHINAMHU KOYEAAHHUX PYJ B KPUCTAIIYHUX CIAHIIIX, IO YTBOPIOIOTH
pa3oM 3 HUMHU €IMHY METaJOTeHIYHY KOoJ4YeAaHHO-ToJiMeTaneBy Qopmarito CXigHUX
Kapnar. Ilomo rene3ucy mux pya icHye Oararo mnorisaniB (Cmupnos B. U., 1960;
Bunsxkun H. C., 1966; Markosckuit O. M., 1967 Ta iH.), ame 3arajoM JOCIIIHUKH
IPYNyOTh iX y TpPU OCHOBHUX PI3HOBUIU: CYJIbQIIHI PyId SAK TiIpoTepMaibHI
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niciasiMeTaMop(iuHi  YTBOPEHHS; CyAb(QIAHI MOKJIAAW, 110 3a3HAIM PEriOHAIBLHOIO
MeraMmopdizMy; Cyab(piaHI PyAH, L0 TEHETUYHO TMOB’A3aHI 3 PErioHaJbHUM
MeTamop(izMoM.

[lepwriii Toull 30py CymnepeuuTh cTpaturpapiyHe 1 CTPYKTYpPHE pO3TallyBaHHS,
dbopma pyaHUX TiJ, OCOOIUBOCTI MiHEpPAIbHOTO CKjiady. JIBi iHIII TOYKH 30py JIOT1YHO
Tpeba 00’ eaHaTH, TOMY 110 POPMYBaHHA CYIb()IAHUX Py KOJYEIAHHO-MOJIIMETAIEBOIO
KOMIUIEKCY TICHO TOB’si3aHE 3 TIEPBHHHHUM YTBOPEHHSIM YCiX 0OCaJ0BO-BYJIKAaHOTCHHHX
BIIKJIQAIB 13 MOJANbIIUM MeTaMopdi3MOM, TOOTO BOHM — TIOJIT€HHI YTBOPEHHS.
['eneTnuHa CHOPIIHEHICTh KOJIYEIaHHO-TIOJIMETAIEBOIO KOMIUIEKCY € B TOMY, L0 PYAH,
AKi BXOIATH JO HMOro CKIaay, MamTh OJHE JDKEPENO IOXO/KEHHS. [ 0JoBHUM
nepuokepenoM pyaHoi pedoBunu (S, Fe, Cu, Pb, Zn) Oynu roJoBHMM YHHOM
BYJIKAHIYH1 eKcrajsuii 1 TripoTepMaibHl PO3YMHHU, $KI BHUHOCWJIM Ha JHO MOps
MiHEepaIbHy Macy, /e TaKOXK YTBOPIOBAIUCS HEBEIWKI MPOKUIKOBI BUAUIEHHS. BTOpruHHE
MIHEPAJIOYTBOPEHHSI ~ MOB'SI3aHE 3  PETPECUBHOIO  CTaji€l0  MeTamopdizmy, IO
CYNPOBOJKYBajdach IHTCHCUBHUMH METACOMATHYHUMHU 3MIiHAMH BMIIIYIOUHX TIOPiT
(OKBapIIOBaHHSIM 1 CEpPUIMTHU3AIIEI0), B PE3yJbTaTl SIKMX BUHUKIM CBITJI CJIAHIl
(cepuuuT, KBapl, piamie XJIOPUT) 3 APIOHUMH BKPAIUICHHAMH PYIHUX MIHEPAiB.
MertacomaTHuH1 3MiHH CYNPOBOKYBAJIUCS PO3KIAIOM (DIMIYHUX MIHEpaiB (XJIOPUTY) 1
MOJILOBUX IIMATIB 13 3aMIIIEHHSM iX CEPUIIUTOM 1 KBapiioM. BUBLIbHEH1 B TIPOIIEC] IIOTO
3aMIIIEHHS. PYJHI KOMIIOHEHTH, OCOOJHMBO 3aji30, (PIKCYBAIHCS 3HAYHUM BHULICHHSIM
cynbdiniB. Buxoasuu 3 1aHUX CTOCOBHO abCOMOTHOTO BiKy cepunuty (270-300 mutH.p.),
ripoTepMaIbHO-METACOMATHYHI 3MIHM MHMOBIPOHO TIPOXOJWIM B 3aKIIOUYHY CTaIii0
repruHcbkoro Mmeramopdizmy (MaTtkoBcekuit, 1966).

bapum-nonimemanesuii  pyonuti xomniexc y UYUWBUMHCBKMX TOpax IMONIUPEHUN
oobmexxeno (mposieu Jloctyn, Ilepkana6). Pa3zom 3 aHajgoriyHMMHM paxiBChKOWO U
PYMYHCHKOIO YacTHHAMH MAacHBY BOHHM MMOBIPHO YTBOPIOIOTH IOJiMeTalieBy (popmariiro
Cxigaux Kapmar. IIpuypodeHicTs mosriMeTaneBuX pya 10 30H TEKTOHIYHUX MOPYIIEHb, Y
SKAX yJIaMKd ~MeTaMOppIYHHUX TOpiAg  3IEMEHTOBaHI  KBapI-OapUT-KapOOHATHUM
MarepiajJoM, CBITYUTh MPO IXHIM miciasaMeramMop(idHU TiApoTepMadbHUM TEeHE3UC.
CkrnagHilie BHU3HAYUTH BIK 1 MEPHIOKEPENIo PYIOHOCHUX po3uMHIB. besnepedno,
MOJIIMETaNIeBl PYyIONPOSBH € MOJOAIIMMU Bl PYyd KOJYEIaHHO-TIOJIIMETAIEBOTO
KOMIUJIEKCY, iXHE (OpMYBaHHS BiAOYBaJOCS IICIs OCHOBHOTO e€Tamy MeTtamopdizmy.
BuBdeHHsT MiHEpaTbHHUX TapareHe3WCiB 1 B3a€MO3B’S3KIB MK MiHepalaMud B OapuT-
MOJIIMETAJIEBOMY PYAHOMY KOMIUIEKCI CBIIYUTh TPO CTAAINHICTH TiIPOTEPMAIBHOTO
MIHEpPAJIOYTBOPEHHS, IO CYMPOBOKYBAJIOCS TEKTOHIYHMMH pyxamu. L cTtamiitHiCTh
BUPAXKAETHCS y MOAAIBIINX BUAUICHHSIX MIHEpATbHUX acoliaiii (keapy-oapum-eaneHim-
cpanepum, xanvkonipum 1 nipum-cudepum-ankepum), ski GopMyBamucs Ha Tl
MOCTYITOBOTO 3HIKEHHS TeMIIEPaTyPH.

Y mposiBax rigporepmanitiB Jloopun, AnwouH, JloctyH, Mokpun, I[lomaguHens
BCTAHOBJICHO TaKi PYyJIHI MIHEpaIH SK MIPUT, XaJIbKOIIPUT, TAJICHIT, 110 HAasBHI Mailke B
ycix Ttoukax Minepamizamii. Cdaneput BigcyTHiil y nmposBax Moxkpun 1 [lomagunens. Y
nposiBi AJIbOMH, OKPIM MIPUTY, XaJIbKOMIPUTY, TAIICHITY, BUSBJIEHO 1€ i apceHomiput. J[o
CKJIaly TigpoTepMaliTiB y mposBi JlocTyH nomyuaerbes mipoTuH. l[lux nBa ocTaHHIX
nposisu  (Jla3pko, 1981) 3a HasgBHICTIO 3a3HAUY€HUX CyJIb(iAiB, IMOBIPHO, €
HaWUTTMOMHHIMIUMHU IIOA0 CHHPYAHOI MajeonoBepxHi ixHboro ¢opmyBanHsa. Cepen
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HEPYJHUX MIHEpaJiB HAWMOIIUPEHIIIUMH € KBapll, KaJbLUT, XJIOPUT, CIIO/A, MOJbOB1
IITATH.

BukoHaHi JOCHIIDKEHHS  OCOOJMBOCTEM  MIHEpPAJIbHUX [apareHe3iB  MpOsBIB
rinpotepmanitieB YPP naroTe MoxiuBicTh nopiBHATH iX 3 PPP, ne micTuThCs 3010TOpYNIHE
ponosuiie Cayisik, WMOBiIpHO, MeTamopdoreHHO-TinpoTepManbHoro kiacy (IlaBmyHb
M. M., 2015), mo moB’s3aHe 3 MeTaMOpp1YHUM (PYHTaMEHTOM.

Ile mae migcraBu, pa3oM 3 IHIIMMU YUHHUKAMH Ta IHTEPIPETAIIEI0 BIACHUX
MarepiaiiB JAOCHIIKEHb, CHPSAMOBYBATH PO3UIYKOBI POOOTH, KpiM MOJIMETaliB, 1 Ha
KOPIHHUM THI 30JI0TOHOCHOI (hopmallii cepeHix rmuouH y UnBunHax.

Y n’amomy poszoini «Minepasioro-gizuuni gocaigkeHns cyab@iqiHuX MiHepaiB-
HAMiBNPOBIAHMKIB» HaBEJCHO PE3yNbTATH BUBUCHHS TEPMOECIEKTPHUUYHUX BIACTHBOCTEH
MIHEpaJliB-HAMIBIPOBIAHUKIB 13 MposBIB riaporepmainitie JloOpuH, AnbOun, JlocTyH,
MokpuH, [Tonmagunens, Benuknuii [Ipenyuynnii y UPP.

3a pesynbTaTamM JOCHIKEHb nipum 13 TposiBy JlOOpUH mpejcTaBiIeHUN TaKUMHU
npocTuMHu opMamu sIK KyO, TIEHTaroHoeKaeap 1 3pijka OKTaeap. 3arajbHe 3HAUYCHHS
tepmo-EPC miputy 3miHoerbest Big +50 mo +950 mxB/rpaa. 3nauenns tepmo-EPC y
BHYTPIIIHIA 1 30BHIIIHIA JUISHKAX KPUCTAIMKIB MIpUTy MaroTh Mexi +100—+780
MKB/rpan, 4HcliOBI BEKTOpH POCTY CHpsIMOBaHI B OIK HU3BKUX 3HAY€Hb JIIPKOBOI
nposigHocTi. H{ogo Tepmo-EPC y BHYTpimIHIX 1 30BHIIIHIX 30HaX KPUCTAIUKIB MIPUTY
NEHTAaroH-10JIeKaeIpUYHOro rabiTycy, TO IXHE 3Ha4Y€HHs 3MiHIOEThCs Big +80 mo +580
MKB/rpaa, HaTOMICTh YHCJIOBI BEKTOPH POCTY KPHUCTAJiB CIHPSMOBaHI B OiK BHIIHUX
3HA4YEHb JIPKOBOT MIPOBITHOCTI.

VY nposiei AnpOuH 3aranbHe 3HaYeHHsT TepMo-EPC niputy 3miHroeTbes Big -430 o +
610 mxB/rpan, a 3a mociaiKeHHAMH BHYTPIMIHIX 1 30BHINIHIX 30H KpHCTaia KyOI14HOTO
rabirycy — Big +190 mo +520 mxB/rpaxg. Horo umciosi tepmo-EPC Bextopu pocty
KPUCTAIy CHPsSIMOBaHI B OIK HW)KYMX 3HA4YeHb MAIpKOBOI mpoBigHOCTL. Tepmo-EPC
KPUCTAJIMKIB TEHTaroH-goAeKaeApuyHoro rabirycy 3miHoeTrhess Bim -80 mo -420
MKB/rpaa, a 4YMclIOBI BEKTOpHM POCTYy KPHUCTAIIB CIPSAMOBaHI B OIK BHUIIUX 3HAYCHBb
JIPKOBOI MTPOBITHOCTI.

CTOCOBHO TiipoTepMaIIiTIiB MposiBy JIOCTyH BH3HaueHO, IO 3arajbHE 3HAYCHHS
tepmo-EPC miputy 3miHoerses Binm -500 mo +980 mxB/rpan. Buuenns BHyTpimHIX i
30BHIINHIX 30H KPUCTAIMKIB MIPUTY KyOiyHOTO raditycy BusiBuio 3Miny tepmo-EPC Bix
+200 mo +650 mxB/rpan, numie TyT mipkoBa TPOBIAHICTH 1 YKCIOBI BEKTOPU POCTY
KpPUCTAIIB CIPSMOBaHI B 01K 30UIbIIEHHS IPKOBOI MpoBiAHOCT. BogHOUYac BHyTpimmHI i
30BHIIIHI 30HA KPUCTAIHKIB MIPUTY MEHTATOH-O0ICKACIPUIHOTO rabiTyCcy MalOTh TEPMO-
EPC Big -300 mo +680 mMxB/rpax, a umcnoBi Tepmo-EPC BekTOopu pocTy KpuCTamiB
cnpsiMOBaHi B OIK BHUIIMX 3HAY€Hb JIPKOBOI MPOBIAHOCTI. TakoXX 3a3HAYUMO, IO Y
JIoCTyHI BHSBIEHO KPUCTAJIMKH OKTAEIPUYHOTO TaliTycy, B SKUX 3arajbHl 3HAY€HHS
tepmo-EPC 3MmintoroThCs Big -180 1o -360 MxB/rpan (puc. 3).

VY nposiBi rimporepMarnitiB MOKpYH 3araibHi 3HAYCHHS MIPUTY BapitotoTh Bix -450 10
+580 mxB/rpaa. Tepmo-EPC kpucTtanukiB miputy KyOidHOTO TabiTyCy 3MIHIOETBCS Bin
+100 no +580 mxB/rpan, a tepmo-EPC kpucranukiB neHTaroH10eKacpuiaHoro radbiTycy
— Bix -450 no -100 MmxB/rpaa. Hatomicts y niposiBi riaporepmaniTiB [lomaaunens 3aranbHi
3HaueHHs TepmMo-EPC miputy konuBarotbest Bif -750 mo +730 mkB/rpan. Tepmo-EPC
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KpUCTaIMKIB KyOiyHOro rabitycy 3miHoeTbess Big +100 go +730 wmkB/rpan,
MEeHTaroH0ieKaeIpuIHoro radirycy — Big -750 go -100 mxB/rpan.

r

5001 "

2501

600 400 =200 0 200 400 600 800 = 1000 L
Puc. 3 I'icrorpama po3nozauty cepentix 3naueHb Tepmo-EPC niputy
nposBy Jloctyn (5 000 3amipiB)

3arojoM OoTpuMaH1 pe3yJbTaTH JOCIIIKEHb JaJIM 3MOTy TMOPIBHSATH BJACHI JaHi 3
NoTepeHIMI JaHUMU JOCTIKeHHS poaosuma Cayisk Ta HH3KOK pyaomnposBie PPP
[[lixons C., [TomiBusxk 1., Mapycsxk B., 2001] 1 BusiBUTH XHIO TTOTIOHICTB.

Takoxx TpeOa 3BEpHYTH yBary, 110 Ha TEPMOCICKTPUYHI BIACTHBOCTI MIPUTY 3HAYHO
BIUIMBA€ KUIBKICTh €JIEMEHTIB-IOMIIIOK y Horo ckiani (Poszosa €. B., 1979). ¥V YUPP y
CKJIJIl KPUCTAIUKIB ITIPUTY BUSBJICHO HEBEJIUKY KUIBKICTh €JIEMEHTIB-AOMIIIOK — 11 Ni,
Co, Cu ta As. OnHak y CKJaJi KBapLOBUX CYIb()iIAHUX KU CIHOCTEPIraeMO 3HAYHO
OUThIIMI cieKTp eneMeHTiB-noMimok — 1e Ni, Co, Cu, As, Mn, Sb, Pb, Zn, Ti, Sn, Sr, Nb,
pigme Ag, Au Ta iHmni. Y PaxiBchbkoMy pyaHOMY paioHi Ta, 30KpeMa, Ha 30JI0TOPYAHOMY
ponosuii Cayisk y CKiIafl MPOXWIKIB MIPUTY HANUMOIIMPEHIIIUMU € TaKi eJIeMEHTH-
nomimku sk Ni, Co, Cu, Ti [Mapycsx B., 2016].

l'anenim — TONOBHUU pyIHUHA MiHEpad Yy TMOJIMETAIEBUX 1 KOJYEJIaHHO-
MOJIIMETANICBUX PYyJaX, 3piika BUIAUIAETHCSA y CKIAIl MITHOKONUenaHHuX pya. dopma
BUJIUICHHS Y BKpAIUICHHSIX po3MipoM 0,5—2 MM, MPOKMIIKKA TOBIIMHOO A0 2—3 MM 1 THi3a
po3MipoM Big 1 mo 5 MM y kBapi, O0aputi, mipuri, kapoonarax. ['aneHit nepedyBae y
TICHIM acoriamii 31 casepuroM 1 XambpKomipuToM, mipuToM. Lle cBiAUMTH Mpo Makxe
OJIHOYACHE BHJIUICHHS MIHEpaIiB, TMPUYOMY TaJCHIT Yy JJaHOMYy IlapareHe3uci
(Xxa’mpKOMipUT, chanepuT, TaJeHIT) € MI3HIMUM. 3a JOCTIPKCHHIMH, 3HAUYCHHS 3aBXKIU
enektpoBin’emuoi Tepmo-EPC ranenity 3miHtoeTscs Bif -590 mo -280 mxB/rpan (cepenni
3HaueHHs -373 MkB/rpam), BiH 3aBXIU €NEKTPOHHOI MPOBiAHOCTI Y mposiBi oOpun; -640
no -120 mxB/rpan (cepenni 3nauenus — 467 mxB/rpan) y nposii Anbs6un 1 Jloctyn -610
10 -290 mxB/rpan (cepenni 3HaueHns — 350 MxB/rpan) (puc. 4, 5).

PesynsraTi nocmimkens ranenity 3 UPP kopemnioroTh 3 aHAMOTiYHUMU TTOKAa3HUKAMU
3 pomoBuma Caynsk Ta pygomposisamu PPP, 1m0 BigmoBimae —raieHiTy
CEPEeNHbOTIMOMHHUX YTBOPEHb 30JI0TOPYAHOI MiHepamizamii. 3a manumu Tepmo-EPC
TAJICHITY 1 3HAKOM MPOBIIHOCTI MOXHa BU3HAYUTHU BIJHOCHHH PIBEHb €PO3IMHOTO 3pi3y
mposiBiB. OCKUTBKA MiHEpan 3aBXAW EJICKTPOBII €EMHHMA, TO 1€ MOXE CBIIYUTH PO
cepenHbpOrIMOMHHI yMOBH oro ¢popmyBanus (PaBopos B. A., Kpacaukos B. 1., 1986).
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Puc. 4. I'enepanbhi Bubipku 3HaueHb Tepmo-EPC raneniry
3 iposiBiB AnbOuH (1) 1 J{o6pun (2)

Puc. 5. IlooauHOKI KpUCTaIM TaJieHITy 1 mipuTy y aHuutidax (AnbpOuH), BUSBICHHI Migdac
JOCITI/KEHBb Ha €JICKTPOHHOMY MIKPOCKOII — MikpoaHaiizatopi PEMMA-102-02.

Xanvkonipum — TOJOBHUW  MIHEpal  MIJHOKOMYEIAHHUX 1  KOJUYEJAHHO-
noJiiMeTaneBux pya. Hesnaudi BUIUIEHHS [IbOTO MIHEpATy BIA3HAYAIOTHCS MalKe Ha BCIX
TUISHKAX Y BUTJISIL TyKe NpiOHUX BKparuieHb. [lepeOyBae y TiCHIN acorriatii 3 mipuToM,
canepurom, ranenitom. Y nposisi JJoopun BuBueHo Tepmo-EPC xanbkomiputy, 3HaYCHHS
SIKO1 3MiHIOETBCS Bix -650 o -10 mxB/rpan.

Apcenonipum y ckiaail KoimdeJaHHUX 1 MITHOKOYEAHHUX Py MepeOyBae y TiCHIM
acoriaii 3 mipuToM, piame 3i carepuroMm. Hamu BHUSBICHO apCeHOMIPUT Yy TPOSBaX
rinpoTepmalnitiB Anb0uH i MokpuH.

ApPCEHOIPUT 3arajJoM HAJIEKUTh 10 WMOBIPHUX IHIUKATOPIB 30JI0TO-CYNIb(1THOTO
3pyneninfas. Ciif 3ayBaXUTH, 0 TPU PEHTTEHOIIOOPECIICHTHOMY JTOCHTIKEHHI CKIamy
nipuTy apceH (As) imeHTH(}IKOBAHO JHIIE SIK eJIeMEeHT-AoOMImKY. [Ipyu npoMy 3a3HaYMMO
(3a 10O. B. JIsxoBum, 1983), mo cepen cyiab(diniB MipUT, MalOYMd BEIUKHUI €JIEKTPOHHUM
MOTEHIlIaJ, € MEePEeBAXXHUM OCaKyBaueM 30JI0Ta 13 po3uyuHiB. [lo3uTHBHO 3apsmxeHa
MOBEPXHS KpuUCTany (p-muny) copOye KOMIUIEKCHI 10HM 30JI0Ta. SIK BCTaHOBIICHO,
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HasBHICTb As y MIpUTI (K €JIeMEHTa-IAOMINIKH) MIJCUIIOE COPOLIHHO-KOIEKTOPCHKY
€MHICTB TipUTY BiAHOCHO 30J10Ta (ITaBmumun B. 1. Ta iH., 2004).
i

‘WD=24.6mm 20.00kV  x15.0

Puc. 6. Apcenomniput y annuridax (Anb0uH) migdac A0CTiKEHb Ha eIEKTPOHHOMY MIKPOCKOTII-
Mikpoananizaropi PEMMA-102-02.

Boanouac As BusBIeHO K y UMBUMHCHKOMY, TakK 1 y PaxiBcbkoMy paiioHi, 30KpemMa,
1 Ha 30510TOpyAHOMY poaoBuii Cayisk, 1110 BKa3ye Ha MEeBHI Mapaseni.

[TopiBHsUTPHA XapaKTEPUCTUKA TEPMOCIICKTPHYHUX BIACTUBOCTEH IMPUTY HAIIUX
JOCJIJDKYBaHUX MPOsIBIB (30KpeMa JlocTyH) 3 pogoBuiiieM Cayisik 1 pyaonposiBoMm Tykaio
y PPP, Moxe cBimunTH Npo HAaApyAHUM piBeHb 3pyneHiHHs nposBiB Tykano 1 JlocTyH.

Y wocmomy po3oini «®izuko-xiMiuHi yMmoBu (popmMyBaHHA il iIMOBipHOI0 30/10TO-
MoJiMeTaJIeBOro 3pyAeHiHHA NPosiBiB UNBYMHCHKOr0 PYAHOr0 pPailoHy» y3arajibHEHO
aBTOPCHKI1 JIaH1 KOMILJIEKCHOTO JOCIIDKCHHS (JIIOIMHUX BKIIOUCHB Y KUJILHOMY KBapIli 3
ninstHok  AnpouH, JloOpuH, JloctyH, Mokpun, Ilonagunenp, Bemukuit Ilpenyunuit 1
[lepkama6. BusiBneno  BikItodeHHS  onHo(da3oBi, aBodazoBi ¥ Tpudaszosi,
XapaKTepU3yIOThCS HAA3BUYAWHO APIOHUMHM pO3MipaMu, IO YCKIAIHIOE iXHE BHUBUYCHHS
(puc. 7,8).

InenTudikaiiro oorHogazosux exirouens 3MIMCHIOBAIA KPIOMETPUYHUM METOIOM, IO
710 3MOTY BCTAaHOBHUTH TeMIEpAaTypHUU IHTEpBan iXHBOI rereporeHizamii: -98—133 °C
(tabm. 1). Lli BKIFOYEHHS MpECTaBIICHI, TOJOBHO, METAHOM, JIHIIe Ha AUITHIN JloOpuH
BUSIBJICHO OJTHO()A30B1 €TAaHORBI BKJIIFOUEHHS JOCHTHh BUCOKOI I'YCTHHHU.

2 4
A7) 8 ®

Puc. 7. TTomupeHHs piAKiCHUX MEPBUHHUX ICTOTHO ra30BUX BKJIKOYEHB (CKpaAIUIEHUX Ta3iB) y
kBapii quisHku Bemukuit [Ipenyunuii. 600 kpar.

Puc. 8. ITomupenHs 1B0¢a3z0BUX ra30BO-PIIMHHUX BKIIOYEHb Y KBapLi AUITHKU
Benuxknii [Ipenyunuit. 600" kpar.
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Pe3yabTaTi KpioMeTPUYHHX JA0CTiIKEHb

BTOPUHHUX OL[HO(l)aSOBHX BYIJICBOAHEBUX BKJIKY€HDb

Tabnuys 1

Micue Bigbopy Iarepsai Trow, °C | Tyctuna r/cm®,| Ilutomuii 06’eM, MouibHuit 00’eM,
cm’/r cM’/MOJITb
MetanoBi 01H0(}a30Bi BKJIIOYEHHS
Bin -104,8 no 0,318 3,145 50,446
JloctyH -114,4 0,342 2,924 46,901
Bin -98,3 no 0,295 3,390 54,376
MoxpuH -115,5 0,344 2,907 46,628
Benukuit Bin -124,6 no 0,362 2,762 44,302
[Ipenyunuit -133,0 0,377 2,653 42,554
ETanoBi ogH0(}a30Bi BKJIIOYeHHS
JoGpun Bin -41,0 no 0,486 2,058 61,884
-46,2 0,494 2,024 60,862

Takox HasiBHI onHO(]a30B1 BOAHI BKJIIOYCHHS, IO CBIAYUTH NPO TETUIOBOJIHUIMA
3aBepluaIbHUM KBapil-kapOoHaTHUM etan ¢popmyBanHs. OTxe, PU 3aJIKOBYBaHH1 TPILLIUH
UPKYJIOBAIH 3/1€0UTBIIIOI0 METAHO-BOIHI PO3YMHU, TUCK IIPH iXHIN 130JI41111 3MIHIOBaBCS
Bix 1,7 no 4,3 x0ap, a Temmnepatypa — Bix 550 no 200 °C. IIpu nuboMy THCK 1 TeMrepaTypa
Oynu HaiBuIMMu Ha Al Benukuit [penyunnii 1 J{lo6puH.

Jlsoghazoei  2az3080-piounui  6KIOUEHHA, WMOBIpHO, OyJIW 130JbOBaHI MpHU
3aJIIKOBYBaHH1 TPIIIMH PO3TPICKYBaHHS >KWJIBHOTO KBapily 1 TOMOTEHI3yBalHCs MpHU
temrieparypax 60—125 °C na aunsiakax AnsouH, 1o6pun, [lonmagunens, Mokpus, JIocTyH.
Bxrouenns y 3pa3kax 13 BificioneHs [lepkanab i Benukuit [Ipenyynuii roMmoreHi3yBaimcs
3a Temnepatypu 230-245 °C. 1le, MOXIIMBO, BKa3ye€ Ha HASBHICTh PO3JIOMY B MeXax ITi€l
TIUISHKH.

Tpughazosi exnouennss 'y kBapii 3 auIsHKu [lepkama® romMoreHi3yBaiucs Ipu
temreparypi  305°C. Ilpu BuUmmMX  TeMmIeparypax  HarpiBaHHS  BKIIOYCHHS
PO3repMETHU30BYBANIMCA Yepe3 HU3bKY KpUTH4HY Temiepatypy COx.

['yctuna ¢uioiniB 3 AIOKCHIOM BYIJICIIO 1 METAHOBO-ETAHOBUX BKIIIOYCHD
KOJIMBAETHCA y Mexax: aingaka Jloctyn — 0,318-0,342 r/cm®; Mokpun — 0,295-0,344
r/cm®; Bemuknit Ipenyunnii — 0,362-0,377 r/cm?® ; JloOpun — 0,486 0,494 t/em® 1 0,674—
0,802 r/cm® (nuB. TabmI. 1).

Temneparypy (mexpenTairii) po3TpiCKyBaHHS BKJIIOYEHb Ha BCiX MPOSBaX BHU3HAYAIIH
JIEKPENTOMETPUYHUM METOJOM, BOHA 3MiHIOBaiacs B mupokux mexax (100-650 °C), 3
pi3KOI0 1HTEHCUBHICTIO razoBuaieHHs B iHTepBaii 100-300°C 1 320-520 °C, y meskux
Bunaakax 500-650°C.

OTpumaHi HaMH PE3yNbTATH AW 3MOTYy TMOPIBHATH iX 3 pomoBumieM Caynsak Ta
pynonposismu PPP Ta BusiBUTM Benuky moiOHICTH 3a OaratbMa TMoKazHMKamMu. Hwu3bki
TEMIIEpaTypy TOMOTEHI3aIlil BKIIOYEHb, HU3bKA T'yCTHHA (IIIOimiB Ha mposiBax (AnbOuH,
Ho6pun, Jloctyn, [lonmaguuens Ta MOKpHUH) MOXYTh CBITYUTH MPO 1HAMKATOPHI O3HAKU
HAJPYAHUX €PO3IMHMUX 3pi3iB OCHIKYBAHUX MPOSBIB, 3BAXKAIOYN HA BIACTHUBY CTPYKTYPY
BEPTHKAIBHOI TEPMOOAPOreOXIMIYHOT 30HATBLHOCT1 POJIOBHII] 30JI0Ta CEPEAHBOTTHOUHHOT
pynnoi popmarii (JIssxos FO. B. u ap., 1995).
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Cvomuti po3oin «IlomykoBi kpuTepii i 03HAKH BUSIBJIEHHS 30J10TO-KBAPIOBHUX i
30JI0TO-IOJIIMETAJIeBUX PYIAHHUX O00’€KTIB Ta OLIHKA NEPCHEKTHBHOCTI TepUTOPIi
YuBYHHCHKOI0 PYTHOTO PAHOHY».

Ha temnepimHiii yac BCTaHOBJIEHO, IIO: YCI 30JI0TO-KBAapIOBl H 30J0TO-MOJIMETANEBI
pynonposiBu ¥ pomosuimie PPP y Bucsuomy O5omi  perioHajJbHOTO  HacyBY
MeTamMop}i30BaHUX BEPXHBOMPOTEPO30HCHKO-HIKHBOMAIEO30MChKUX TOPiA Ha 0CaloBi
TOBIILI1 ME€303010; OLIbIIA YACTUHA 30JI0TO-KBapIOBUX I 30J0TO-MOJIMETANIEBUX PYAHHUX
00’€KTIB 3HAXOAUThCS y aunoBenbkiil (ponouine Caykisik) (PRsdl) it 6epnedachkiit (V-
€,br) cBitax (3a KommekcHa..., 2003); yci 30J0TO-KBapILOBI i 30J0TO-TMOJIMETANEBI
pynonposiBu ¥ pojosuine PPP 3HaxomsThcs cepem TOBII aiad)TOPOBAHUX B YMOBax
3eJIEHOCNIaHIboBOI (arii Metamopdizmy meramopditiB ampiboniToBoi Qarii, ki Oynu
pPO3CIaHIIbOBaHI Ta TMEPEeKPUCTANTI30BaHl y OJIACTOMUIOHITH (TOHKOJIMCTYBAaTI KBapil-
abOIT-CEPUITUTOBI Ta XJIOPUT-CEPUITUTOBI (PuIoHITH) (pomoBule Cayisik) (I1TOBEIBKOT
ceita (R3dl)) un cepen toBir Meramop(iTiB 3eneHocHaHIbOBOI (arlii (6eprnedacbka (V-
€,br) cBita ([epxkapra..., 2009). B pymyHchKiil yacTuHi MapMapoChbKOTO MacUBY TaKOX
B1JIOM1 30JI0TO-KOTU€e1aH1 POAOBHILIA B TOBII MeTtamop(dizoBaHUX
BEPXHBOIIPOTEPO30MCHKO-HUKHBOTIAICO30MChKMX Topia. Ha mincraBi 1bOoro  Hamu
chOpMyIbOBAaHO HACTYIHI TIONMIYKOBI KpHUTEpii 30J0TO-KBapLOBUX ¥  30JI0TO-
MOJIIMETaJICBUX E€HIOTCHHUX PYIHUX 00’€KTIB T1IPOTEPMAIBHOIO TEHE3UCY Ha TEPHUTOPIi
YPP:

- CMpYKmypHuit  — TIPUCYTICTh  PEriOHaJbHOTO  HACyBy  MeTamMop(dizoBaHUX
BEPXHBOIIPOTEPO30ICHKO-HUKHBOTIAIIE030MCHKUX MOP1 HA 0CA0B1 TOBIII ME303010;

- cmpamuzpagiunuii — HasiBHICTH B reosoriuyni 0ymoBi YPP Gepnebacbkoi (V-€1br) i1
ninosernpkoi (PRsdl) cBir;

- memamopghiunuit — meramopdizm 3ereHocnanIeBoi Qariii mopig O6epiaedacbkoi CBITH
(V-€1br) it nuramometramopditiB aumoBerbkoi cBiTH (Ridl);

- Jimonozo-hauianvHuil — HASBHICT, 30H JUHAMOMeTaMop(di3My 3eJIeHOCIaHIIbOBOT
darii B TOBII MeTaMOphI9HHUX MTOPi.

IMomykoBi 03HAKHM 30J0TO-KBAPLIOBUX ¥ 30J0TO-MOJIMETAJICBUX EHOTEHHUX
pyIHHX OO0’€KTIB TiIpoTepMalIbHOTO TreHe3ucy Ha Teputopii UPP cdhopmynpoBano Ha
OCHOBI BIIACHUX JOCIIKEHb, 13 3a]Ty4€HHAM JaHUX MOTIEPETHUKIB.

IIpsimi momykoBi 03HAKH:

HAAGHICMb CAMOPOOHO20 30/10ma B KOpiHHUX mopomax xpedrta [Ipemyunoro (3a
nannmu B.B.I'punuk u ap.1968., O.N.MatkoBckuii u ap.,1968);

HasaeHicmb pozcunuuy 30noma (AnTbOMHCHKHUA po3cur, bopkyTchkuil po3cum Ta Tpu
poscumia y BepxiB'i binoro Uepemoma ([lepxkapra, 2009)). IllnixoBi opeonu 3050Ta
MOXXYTh PO3TJISAATUCS K TpsMa TIONMIYKOBAa O3HAaKa 3 BHSIBICHHS PYIHUX 00 €KTIB
30J10Ta B TOBIII MeTaMOP()IYHUX TOPIiJ] ATOXTOHY perioHaIbHOTO HacyBy UPP.

HenpsMi nomykoBi 03HaKku:

— HaAGHICMb 2IOPpOMEPMANLHUX HCU 3 MIHEPATAMU-CYITYTHUKAMU 30JI0TOTO 3pYACHIHHS
(mipuT, raneHit, cgaiepuT, XaabKOIMIPUT Ta 1H.).

— MiHepanoziuni i Minepano2o-gizuyni: 1) HagBHICTb B ripoTepMalliTaX KOMOIHOBAHUX
rabitycaux gopm miputy Big {100} mo {210}, ssikum BIacTUBa NEPEBAKHO Mp.- 1 p-
MPOBIJHICTh, @ YHUCIOBI BEKTOPU POCTY KPUCTAIIIB OPIEHTOBaH1 y OiK BUIIUX 3HAYECHb
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TIPKOBOI MPOBIAHOCTI; 2) HAsBHICTh TaJEHITY 3 BHUHATKOBO 7A-IPOBIIHICTIO 1
3HaueHHsAMH TepMo-EPC y mexax —280 —640 mMxB/rpan;

- mepmoodapozeoximiyni: 1) MOMUPEHHS CUHTCHETUYHUX Ta30BO-PIIMHHUX 1 PIAUHHO-
ra3oBux (QIIOIAHMX BKIIOYEHb B TiAPOTEMANTbHUX YTBOPEHHAX 3 OJHOYACHOIO
rOMOTI'€HI3alli€l0 B PiIKy Ta ra3oBy a3y npu ogHakoBux Temmneparypax (180-210°C,
230-240°C), mo BimoOpaxae TMpoIEeCH TeTeporeHizamii (KUMiHHSI) TOMOTEHHHX
TiIPOTEPM Yy KUIBKOX IHTEpBajiaXy; 2) HU3bKOTEMIIEpATypHHUU 1HTEpBaJl FOMOreH13allii
¢GaroigHuX BKIOYEHb Y KBapili (60-125°C); 3) HasgBHICTh y KBapli BKIIOYEHb PIAKOTO U
razonoAioHoro CO, 3 pI3HUM HaMOBHEHHsM; 4) HAsIBHICTh METAaHOBO-€TAaHOBUX
BKJIIOYCHbB 13 HU3BKOIO TYCTHHOKO (DITIOIIB, IO KOMMBAETHCA y MeXaxX MUITHKU JlocTyH
—0,318-0,342 r/c*3; Moxpun — 0,295-0,344 r/c*; Benukuii [penyunuii — 0,362-0,377

/c*3; Jloopun — 0,486-0,494 r/c*? 1 0,674-0,802 r/cMm>, Bce 1i O3HAKM JAIOTh IiJCTABH
JUTSl IPUITYIIEHHS PO HAJAPYIHUMN epo3iiiHui 3p13 rigporepmatitiB Ha reputopii UPP, i
PO3TISAY IIMX O3HAK SIK 1HAUKATOPIB MOXOBAHOTO 3PY/ACHIHHS.

3a MaHUMHU BJIACHUX JOCTI/DKEHb y UWBUMHCHKOMY PYyIHOMY pailOHI BH3HAUYEHO

NePCIEKTUBHI JUISTHKY JIJIS TIONTYKiB KOPUCHUX KOTIAJINH:

1) oinauxa Jlocmyn — nepceKTUBHA JJISI TPOBEJICHHS PO3IIYKOBUX POOIT HA 30J10TO-
HoJIiMeTalieBe 3pyACHIHHS;

2) dinsinka [obpun — €eIUHE MICIIE Jie BIIEPIIE 3HANICH] BKIIFOYCHHS €TaHy, 10 MOXE
BKa3yBaTH, NP0 HAsBHICTh BYIJIEBOJHEBOTO TOKIAAy B MigHacyBi MapmapochbKOTo
MAacHBY, /e PEKOMEHJIOBAHO MPOBECTH JOJIaTKOBI I'€0JIOTO-CTPYKTYpHI ¥ reodiznyHi
JIOCIIIKEHHS.

BUCHOBKHU

VY nucepraniifHii poOOTI BUPIIIEHO aKTyaJbHE HAYKOBE 3aBAaHHS 31 3’SCYBaHHS
0COOJMBOCTEH TEOJOTTYHOI OyJOBH, MIHEPAJIBHOTO CKJIany Ta (Hi3UKO-XIMIYHHX yMOB
dbopmyBaHHS TiApoTepMaliTiB UNBUMHCHLKOTO PYJIHOTO paiioHy B YkpaiHchkux Kapmatax
y  KOHTEKCTI PpPO3pOOKH  MIHEpaJIOro-reHETUYHUX  TMOIIYKOBHMX  O3HAaK  30JI0TO-
MOJIIMETANICBOTO 3pyAcHIHHS YWBYMHCHKOrO paloHy Ta TIOKJIaAIB BYIVIEBOAHIB Y
nigHacyBi MapMapochbKOTro MacuBy.

Jlo HaliBaromMimimx pe3ynbTaTiB AUCEpTaIlii HalekKaTh:

1. KoMmmnekcHe BUBUYEHHS TiApOTEpMalliTiB UMBUMHCHKOTO paiioHy YKpaiHCHKUX
Kapnat m03BoHI0 BCTAHOBUTH I1X BENHKY MOMIOHICTh 32 KOMIUIEKCOM CTPYKTYPHO-
TEKTOHIYHUX, MIHEpaToro-Gpi3MYHUX 1 TepPMOOAPOreOoXiIMIYHUX O3HAK Ta TOKA3HHKIB 3
BIJIOMHMH 30JI0TO-IIOJTIMETAJICBUMH PYJIHUMH 0O€kTaMu PaxXiBCHKOTO PYIHOTO paioHy
(pomoBumie Caynsgk 1 iH.), Ha IJACTaBl 4YOro 3po0OJICHO BHCHOBOK IPO IOTCHIIINHY
MEePCIEKTUBHICTH JOCIIKYBAaHOTO PallOHy Ha AaHAJIOTI4YHE 3pYACHIHHS. 3a pe3yinbTaTaMu
TOCTIKeHb JyiT UWBUMHCHKOTO DPAOHY BH3HAYEHO KOMIUIEKC MPSMHUX 1 HEMPSIMHUX
MOIITYKOBHUX O3HAK 30JI0TO-TIOJIIMETAJIEBOTO 3PYACHIHHS.

2. B AKocTi TOTOBHOT CTPYKTYPHO-TEKTOHIYHOT O3HAKH MPOCTOPOBOTO PO3MIIIEHHS
TIAPOTEPMANiTIB BU3HAYEHO IX JIOKAi3allll0 3arajoM B3JIOBXK MOJ0CH YMBUMHCHKOTO
MacHUBYy IIUPUHOIO 10 10 KM 1 JOBXKUHOIO 42 KM, 3 TSKIHHSIM MaKCHUMaJIbHUX CKYMYEHb
MpOSIBIB TIAPOTEPMAIITIB JO BY3JIB MEPETUHY MPOJOJIbHUX (3arajJbHOKApIaTChKOrO
HaIpsMKYy) 1 MONEPEeYHUX po3JoMiB. By3inu nepeTuHy HUX MO3AO0BXKHIX 1 MOMEPEYHUX
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NOpPYILIEHb € HAMBIPOTIAHIIUMHU LUISXaMU Mirpauii TJIMOMHHUX TIAPOTEPMaIbHHUX
PO34YHMHIB Pi13HOTO cKiany. Hamri pe3ynbTaT miATBEpAXKYIOTh AociimkenHs 0. B. JIsxosa
(1995), mo came 3 TAKUMU MICIIMU HAIMOBIpPHIILIE CJI1J] TOB'A3yBaTH PO3LIYKH KOPIHHUX
POJIOBHIIL 30JI0TA 1 MOJTIMETAIIB.

3. BusiBneHo HasBHICTh PYJHUX MIHEpaiB y BCIX MposiBax TinporepMmaiiriB. Pynna
MiHepai3alis TIAPOTEPMAaITIB MOB’s3aHA 13 KBAPLUOBUMH, KBapIl-MOJbOBOIINATOBUMH,
KBapl-0apUTOBUMH,  KBapL-0apUT-KapOOHATHUMHU  MPOXKUIKAMH  T1IPOTEPMAILHOIO
MOXO/XKEHHS. 3 PYOHUX MIHEpaNiB MOMIMPEH] MIPUT, XaJbKOIIPUT, TaJEHIT, cdajepur,
apCEeHOMIPUT, MIpoTHH. Hailbuibll MOMMpPEHUM cepel HEPYAHUX MIHEpajJoB € KBapll.
BuBueHHsI MiHepalbHUX MapareHe3ucCiB 1 B3a€MOBIIHOLIEHHS MDK MiHEpalaMH CBiIYUTH
Opo LMKIIYHICT PO3BUTKY TNPOLECIB TAPOTEPMAIBHOIO MIHEPAJIOYyTBOPEHHS (1110
XapaKTepHO s OUIBLIOCTI BIJOMHUX 30JI0TOpyAHMX poxoBuin). Ha ¢oni iHBepciiiHo-
pPETrpecUBHOI MIHJIMBOCTI TEMIEPaTypHO-OAPHYHOTO PEXKHUMY BOHA MPOSBISETHCS Y
3aKOHOMIpHIA TMOCIIIOBHOCTI BUAUICHHS MiHEpaliB (KBapl-Cylbdiau-kapOoHaTH), IO
dopMyBasKCs Ha TIIi IOCTYIIOBOTO 3HUKCHHS TEMIIEPaTYpH.

4. YV YuBUMHCBKOMY paloOHl BHeplIe BHU3HAYEHO THUMNOMOP(HI BIACTUBOCTI
CyJnb(ITHUX MIHEpaTiB TIAPOTEPMAIITIB, IO MAOTh BAXKJIMBE 3HAUCHHS NJIs 3'SICYBaHHS
€pO31MHOro 3pi3y 1 MOUIYKIB MOXOBAHOTO 3pYACHIHHS. 30Kpema, MOIMUPEHHS rabiTyCHUX
dopm mipury (kyO, meHraronnozaekaeap). Pi3uuii 3nak 1 3HaueHHs repmo-EPC mipury, ne
nepeBakae np i p - NPOBIIHICTh, a YUCIOBI BEKTOPU POCTY (B cucTemi KoopauHat PB —
Gcep) OpIEHTOBAHI B OIK BHUIIMX 3HA4€Hb JIPKOBOI HpoBigHOCTI. OCOOJMBO BHHSATKOBA
€JICKTPOHHA (1) TPOBIAHICTH TajieHiTy [l eanewimy BHepIie JOBEICHO, 3HAUYCHHS
TEPMOCJICKTPUYHUX BIIACTUBOCTEH Ha ninsgHkax J[oopuH (-590—-280mkB/rpan), Ans6uH (-
640—120mkB/rpan), Jloctyn (-610—290MkB/rpan) 1 eleKTpOHHA TPOBITHICTH
KOPEJIOI0Th 3 AaHAJOTIYHUMM TOKa3HUKaMH 3 pPyJonposiiB  PaxiBcekoro paiiony.
OTpumaHi pe3yabTaTH JOCTIKEHb MIPUTY 1 FaJeHITY BK3YIOTh Ha HAAPYAHUN €pO31HHUMA
3pi3 T1APOTEPMAIIITIB, SIK IHIUKATOPIB MTOXOBAHOTO 3pyAcHIHHA (niisHKa JIocTyH).

5. 3a TepM0oOaporeoxiMiuHUMHU JOCIIPKCHHSIMH BIIEpIIe BUBUCHO CKJIaJ Ta30BOi 1
pinuaHOI (a3 BKItOUeHBb (ioimiB rigporepmaiitie 3 YPP. Bcranosneno, mo y By3max
NEPETUHY TOB3J0BKHIX 1 MONEPEYHUX MOPYIICHb (PIIFOiTHI BKIIOUYCHHS y KBapIli MaloTh
BYIUICKHCIIOTHO-BOJHUN 1 BYTrJeBOJAHEBUU ckimaa. Ilpwm 1oMy BYIJIEKHCIOTHO-BOJIHI
BKJIFOYCHHSI BIAMOBINAatOTh 3a (GOpMYBaHHS Ha PI3HUX JAUISTHKaX TiIpOTepMaiTiB
HMOBIPHOTO 30JI0TO-TIONIIMETAJIEBOTO 3pYACHIHHSA, a BYIJICBOJIHEBI (METaH-ETaHOBI),
MOXYTh OYTM TIOBEpXHEBHMH IHIMKATOpAMU BIPOTIMTHOT aKyMmyJslii B MiJHACYBI
MapmapocbKoro MacuBy BYIJIEBOJHEBUX MMOKJIA/IIB.

6. 3a JaHUMU BIACHHUX JNOCTIKeHb Y UMBUMHCHKOMY PYAHOMY pailOHI BU3HAYECHO
NEPCIEKTUBHI JUISTHKY JJIS IOLTYKiB KOPUCHUX KOTIAJINH:

1) Oinanxa Jlocmyn — mepcieKTUBHA TSI TPOBEICHHS PO3IIYKOBUX POOIT HA 30J10TO-
MOJIIMETaJIeBE 3PYACHIHHS;

2) odinauka [lobpun — enuHE MICIIE Jie BIIEPIIE 3HAWICHI BKIIOUEHHS €TaHy, [0 MOXE
BKa3yBaTH, IPO HASIBHICTb BYIJIEBOAHEBOIO IMOKJIAAy B MigHAcyBl MapMapochKoro
MacHBy, J€ PEKOMEHJIOBAHO MPOBECTH JIOJATKOBI T'€OJIOrO-CTPYKTYpHI U reodizuyHi
IOCIIIKEHHS.

NEPEJIK HOPALb, OMYBJIKOBAHUX 3A TEMOIO JUCEPTALIII
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25. Kpyncekuii 1O. 3., Mapycak B. II. Tlpo Bik wmetamopdiuyHUX TOPiA
Mapmapocekoro macuBy // Ilpob6aemu reosorii danepozoro Ykpainu: marepianu VIII
Bceykpaincbkoi HaykoBoi koHbepenii. — 2017. — C. 71-72.

26. Complex applica of the methods of practical thermobarochemistry and
geoindication deciphering of aerial cosmic production at staying of ore-generating
systems. / [I. Popivnyak, O. Kolodiy, Y. Lyakhov, V. Marusyak, S. Tsikhon] // Mineral
sciences in the Carpathians: 2nd Intern. Sci. Conf. Vol. 1. — Mishkolc, 2003. — P. 87.

27. Physicochemical condition and stages of mineral formation in the Saulyak gold
deposit (Rakhiv ore district, Transcarpathian region) / [I. Popivnyak, S. Tsikhon, T.
Oliynik, V. Marusyak, P. Nikolenko // Mineral sciences in the Carpathians: 3nd Intern
Sci. Conf. Vol. 5. — Mishkolc, 2006.—P. 96.

AHOTALIA

Mapycax B. I1.  Teomorist, MiHEepaJIbHUH CKJIaJl 1 TEHE3UC TiapOTepMaliTiB
YuBYMHCHKOTO pYJIHOTO parioHy B YKkpaiHcbkux Kapnarax. — Pykomnuc.

Juceprariis Ha 3100yTTS HAayKOBOTO CTYIEHS KaHJIMJAaTa TEOJOTiYHMX HayK 3a
crenianbHicTiO 04.00.11 — reosoris MeTaneBUX 1 HEMETaJeBHMX KOPHUCHHX KOMAJIMH. —
Jlep>xaBHa ycTaHoBa «IHCTHUTYT TeoxiMii HaBKOMUIITHBOTO cepenoBuia HAH Ykpainuy,
Kwuis, 2021.

VY nucepraiiifHiii po6OTi 3’1COBaHO OCOOIUBOCTI T€0JOTIYHOT OYI0BH, MIHEPAITHHOTO
ckIaay Ta QI3UKO-XIMIYHUX YMOB (DOPMYBaHHS T1ApOTEpMamiTiB UMBYMHCHKOTO PYIHOTO
paiiony (Ykpainceki Kapmath) y KOHTEKCTI pO3pOOKH MiHEpaJoro-reHeTUYHUX
MOIITYKOBUX O3HAK 30JIOTO-TIOIMETANICBOTO 3pyAcHIHHS UMBUMHCHKOTO PYTHOTO paiioHy
Ta TIOKJIAJIIB BYTJICBOJIHIB Yy MigHACYBI MapMapoChKOro MacHBY.

BcranoBneHo, 1m0 30HH MEPETHHY MO3J0BXKHIX MOPYIICHH (3arajlbHOKAPMATCHKOTO
HaIpsaMy) 13 MOTIEPUYHUMH JI0 HUX TOPYIICHHIMU (110 301rafoThCs 3 TOJIMHAMH TOTOKIB), ¥
By3JlaX TMEPETHHY SKUX 1 BUSBIEHI MPOSBU TiAPOTEPMAIIiTIB, MOXYTh OYTH OJHIEIO 3
BOXJIMBUX T€0JIOTO-CTPYKTYPHUX O3HAK JIOKaTi3allii BIpOT1THOTO 30JI0TO-MOIIMETAIEBOTO
3pyACHIHHSL.

BuBueno wMiHepanbHUW ckiaa  rigporepMmanitiB.  JlJiss  mipUTy  BUKOHAHO
KpUCTAIOMOP(OJIOTIYHI JTOCHIIP)KEHHSI 1 BCTAHOBIIEHO MIHIMaJIbHI, MaKCHUMAaJIbHI Ta
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cepeliHi 3HaueHHs 1 3Hak TepMo-EPC iloro kpucranukis, a Takox BennuuHu TepMo-EPC 1
BUHATKOBO €JIEKTPOHHY MPOBIAHICTh KPUCTAIMKIB TAJICHITY B IposiBax AnbOuH 1 J[0OpuH.
BusnaueHo THUMOMOpP(QHI BIACTHBOCTI CYJIb()IAHUX MIHEPANIB TIIPOTEPMAIITIB (IIPUT,
TaJICHIT), 10 MA€ BXKJIMBE 3HAYECHHS JUIs 3'ACYBaHH 1X PIBHS €pO31HHOrO 3pi3y 1 MOUIYKIB
MTOXOBAaHOT'O 3pYACHIHHS.

[IpoBeneHuMu TepMOOAPOTCOXIMIYHUMHU AOCIIKEHHSIMU BCTAHOBJICHO MOIIMPEHHS
BKJIIOYEHb, 1110 MAIOTh BYIJIEKUCIOTOHO-BOJAHMM 1 ByTJI€BOAHEBUH CKJaJ. ByriaekucioTHo-
BOJHI BIANOBIAAIOTH 3a (OPMYBAHHS Ha PI3HUX AUISHKAX TIIPOTEPMANITIB WMOBIPHOTO
30JI0TO-TIOJIMETAJIEBOTO 3PYJICHHHS, a BYIJEBOJHEBl (METaH-€TaHOB1), MOXYTh OyTH
NOBEPXHEBUMHM 1HAMKATOPAMH MMOBIPHOI JIOKadi3alii ByrjieBOAHEX MOKIAAIB y Mg HACYBl
MapMapoCbKOro MacuBy

3a pe3ynbTaraMud JOCHIKeHb Yy UYMBYMHCBKOMY  palioHl BHAUIEHO JBi
HAWTEePCIIeKTUBHINI AUISIHKY: 1) Odinsanka Jlocmyn — IS TIONIYKIB MOXJIUBOT'O 30J0TO-
MOJIIMETAIEBOTO 3PYICHIHHS; 2) dinauka /[oopun — €MHE MIcClle, /e BIEpIE 3HaaeH]
BKJIFOUEHHS €TaHy, 0 MOXXE BKa3yBaTH Ha HASBHICTh BYIJIEBOJHEBOrO TMOKIAAY Y
niiHacyBi MapMapoCchbKOro MacuBy.

Otpumani pe3ynbTaTH JOCIIKEHb TEPMOOAPOreOXiMIYHUX 1 MIHEPAIOro-(13UUHUX
0COONMBOCTEH TIAPOTEPMANITIB MOXKYTh OyTH BUKOPUCTaHI Jisi OOrpYHTYBaHHSA
NPOBEJICHHS MPOrHO3HO-PO3LIYKOBUX 1 PO3IIYKOBO-OLIIHHUX POOIT Yy YUYHMBUMHCBKOMY
pailioHl Ha 30JI0TO-TIOJIMETaNeBe 3pYACHIHHS Ta MOKJIAAIB BYIJIEBOJIHIB Y IIiJIHACYBI
MapmapocbKoro Macusy.

Kniouoei cnosa: Yxpainceki Kapnaru, Mapmapocbkuii MacuB, UNBYMHCHKUN paiioH,
TepMoOaporeoXiMiyHi 1 MiHepayioro-gpi3u4Hi  AociiKeHHs, TepMo-EPC wminepais-
HaIBIPOBITHUKIB, TOMOTEHI3aIlis, IeKPEMiTallisi, 30J0TO.

AHHOTALOUA

Mapycax B.Il. T'eonorus, MHUHEpaIbHBI COCTaB M TE€HE3UC THAPOTEPMAIUTOB
YuBuMHCKOrO pyJHOrO paiioHa B YkpanHckux Kapnarax. — Pykonucs.

Juccepranys Ha COMCKAaHWE YYEHOW CTENEHM KaHIMIATa T€OJOTMYECKHMX HayK IO
cruenuaipbHOoCcTH 04.00.11 — reosorus METAUIMUECKAX U HEMETAUIMYECKUX IT0JIE3HBIX
UCKOIMaeMbIX. — locymapcTBeHHOE yupexaeHue «MHCTUTYT TreoOXMMHM OKpPYKAIOIIEH
cpenst HAH Ykpauns», Kues, 2021.

B nuccepranmonHoit paboTe BHSICHEHBI OCOOCHHOCTH T€OJIOTHYECKOTO CTPOCHHS,
MIHEPAITHHOTO cocTaBa W (U3UKO-XUMHUECKHE yCIIOBUS dbopmupoBaHUS
TUAPOTEPMATIUTOB UMBUMHCKOrO pyAHOTro panoHa YkpauHckux Kapmar. B konTekcre
pa3pabOTKH MHMHEPAIOrO-T€HETHYECKUX TOUCKOBO-OLEHOYHBIX MPU3HAKOB  30JI0TO-
MOJMMETAIMYECKOTO OpPYAMHEHUs UHMBUMHCKOrO paliOHAa W 3ajJie)KeW BYIJIEBOJIOPOJA B
nogHacyBe MapMapocKoro Maccuaa.

YcTaHOBIIEHO, 4TO 30HBI nepeceyeHuUs MPOJIOTBHBIX HapylIeHU!
(3araIbHOKApIATCKOTO HAIMpABJIEHUSI) C TMONEPEYHUMU K HUM HapylEeHUsIMU (4YTO
COBMAJAIOT C JOJIMHAMU TMOTOKOB), B Yy3/aX MEPECEUYCHUs] KOTOPbIX U OOHApYKEHBI
MPOSIBJICHUS TUAPTEPMAIUTOB, MOLYT OBITh OJHUM M3 BaXHBIX CTPYKTYpPHO-
TEKTOHMYECKUX NPU3HAKOB JIOKAJIM3allMKM BO3MOKHOTO 30JI0TO-TIOJIUMETAINYECKOTO
OpYAUHEHUS.
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N3yyeH MUHEpaIbHBIM COCTaB THUAPOTEPMIIMTOB. [l mOUpuUTa  BBIIIOJIHEHO
KpUCTATOMO(OJIOTMYECKUE  MCCIEJOBaHUS M YCTAHOBJIEHbl ~ MUHUMAJbHBIE U
MacUMaJbHblE M CpEIHUE 3HAYEHUs M 3HAK, a Takke BeauuuHbl TepMo-EPC n
UCKITIOUUTEIBHO €JEKTPOHHYIO IPOBOJMMOCTh TajJeHUTa B NPOSABICHUSAX AJbOUH,
HoOpeiH.  Ompenenensl  TUNOMOpPGHBIE  CBOMCTBA  CyJb(PHUAHBIX  MHHEPAJIOB
TUAPOTEPMATUTOB (MIUPUT, TAJNEHUT), YTO MMEET Ba)XHOE 3HAYEHHWE MMEHHO s
BBISICHEHUS UX YPOBHS €PO3MOHHOTO CPE3a U MIOUCKOB CKPBITOI'O OPYICHEHUSI.

[IpuBeneHHBIME  TEPMOOAPOT€OXUMHYECKUMHU  MCCIEJOBaHUS  YCTAHOBJEHO,
pacnpoCTpaHEHUE BKIIOYEHUW HMMEIOUIUMX YIJIEKUCIOTHO-BOAHBIM M YIJIEBOJOPOIAHBIN
COCTaB. YTIEKHUCIOPOAHO-BOJHBIE OBEYAIOT 3a (OpMUPOBAHHME HA PA3HBIX Y4YacTKax
TUAPOTEPMATIUTOB, BEPOATHO, 30JI0TO-IOJIUMEINYECKOTO OPYAWHEHUS. YIIEBOAPOJIHbBIE
(MeTaH-eTaHOBbIE) MOT'YT OBIT MOBEPXHOCHBIMU MHAMKATOPAMU BO3MOKHOMW JIOKAJIU3AIUU
BYIJIEBOJIOPOJIHBIX 3aJIEKEW B OJTHACYBE MapMapoCKOro MaccuBa.

Ilo pe3ynpraram uccenoBaHus B UMBUMHCKOM pallOHE BBIJIEIEHBI MEPCIIEKTUBHbBIC
ydyacTku: Jlocmyn N9 TOWCKAa BO3MOXKHOIO — 3aJ€raHusl  KOJYEJAHHO-30JI0TO-
NOJIMMETATMYECKOTO OpYyJAeHEeHUsA, /oOpbiH — Uil BEPOSITHOTO HAJUYMs 3alieKen
YII€BOJPOIOB B OJHACYBEe MapMapoCKOro MacCHBa.

[lony4yensle pe3ynbTaThl HUCCIENOBAHUN TEPMOOAPOreOXMMHUYECKUX U MHUHEpaso-
duznuecknx OCOOEHHOCTEH THIPOTEPMAIUTOB, MOTYT OBITh MCIIOJB30BAaHBI B IMPOIECCE
POTHO3HO-PO3BICKHBIX M MOMCKOBO-OLIEHOYHBIX paboT B YuumHCKOM paiioHe,
OTHOCHUTEJIBHO 30JI0TO-IIOJIUMETAINYECKOTr0 OPYIUHEHUS M 3alIe)KEU YIVIEBOJOPOJOB B
noaHacyse MapMapockoro Maccuaa.

Knwueswvie cnosa: Yxkpaunckue Kapnartel, Mapmapomickuii maccuB, UMBUYMHCKUI
pPYAHBIA pailoH, TepMOOApOreOXMMHUYECKHE M MHHEPAIOTrO-PU3NYECKUE HCCIEIOBAHMUS,
TepMo-2/1C MUHEPATIOB-NIOJIYIIPOBOAHUKOB, FTOMOI€HU3aLNs, JEKPEUTALHs, 30J10TO.

ABSTRACT

Marusyak V. P. — Geology, Mineral Composition and Genesis of Hydrothermal
mineralization from the Chyvchyny Ore District in the Ukrainian Carpathians. — Manuscript.

Thesis for PhD degree in Geological Sciences, speciality 04.00.11 — Geology of metallic
and non-metallic mineral resources. — Ivan Franko National University of Lviv. Ministry of
Education and Science of Ukraine. — State Institution “Institute of Environmental
Geochemistry of NAS of Ukraine”, Kyiv, 2021.

The geological settings, mineral composition, physical and chemical features of genesis
of hydrothermal mineralization (Chyvchyn ore district (Ukrainian Carpathians) in context of
the development of mineralogical-genetical search-evaluation features of pyrite-gold
polymetallic mineralization at the Chyvchyn ore district and carbon deposits under the
Marmarosh massif thrust have been elaborated in the dissertation work.

It was found that hydrothermal mineralization at study area are situated at the zones of
longitudinal (general Carpathian direction) and transverse (water streams valley direction)
faults intersections and could be used as important structural-tectonic feature of probable ore
mineralization.

Mineral composition of hydrothermal mineralization was carry out. Crystal-
morphological features of pyrite, thermo-EMF minimal, maximal and average value of pyrite
crystals and thermo-EMF value and only electronic conductance of galena within the Albyn
and Dobryn ore manifestation were carried out. The typomorphic features of hydrothermal
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sulfide minerals (pyrite, galena) were determined, which is important for elucidating their
level of erosional section and searching for submerged mineralization.

Availability of carbon dioxide-water and carbohydrate inclusions were carried out.
Carbon dioxide-water inclusions are connected with gold polymetallic ore mineralization,
carbohydrate (methane-ethane) inclusions could be surface indicators of the localization of the
carbohydrate load at the bottom of the Marmarosh massif.

According to the results of the investigation in Chyvchyn ore district two most
perspective areas were defined. Lostun ore manifestation are most perspective for pyrite-gold
polymetallic mineralization search and Dobryn ore manifestation - for carbon deposits under
the Marmarosh massif thrust.

Results of the thermobarogeochemical and mineralogical-physical investigation of
hydrothermal mineralization could be used for forecast and search geological works in the
Chyvchyn ore district for gold-polymetallic mineralization and deposits of hydrocarbons
under the Marmarosh massif thrust.

Key words: Ukrainian Carpathians, Marmarosh massif, Chyvchyn ore district, ore
manifestation, thermobarogeochemical and mineralogical-physical studies, thermo-EMF of
semiconductor minerals, homogenization, decrepitation, gold.
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