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CAMOPO[HE 30/10TO YKPAIHMU:
NEPEAYMOBU CTBOPEHHSA MO0 KPUCTANOrEHETUYHOIO BUSHAYHMKA

(PexomeHAo8aHO YrieHOM pedakyiliHoi konezil 0-pom 2eos. Hayk, doy. C.€. LlIHrokosum)

Cmuciio euknadeHo OCHOBHI po3pobku 3 munomopghiamy caMopodGHO20 30s10ma i3 Pi3Ho2nNUbUHHUX i pi3Hoeikosux podoeuw i 3a-
MPOMNoHoeaHO OCHOBU OJisl CINMEOPEHHSI Kpucmasio2zeHemu4YyHO20 eU3Ha4YHUKa caMopodHO20 3os10ma YKpaiHu. 3i6paHo U onpayboeaHo
3HayHull 2eoso2iyHuUli Mamepian 3 6inbwocmi eidomMux nposieie 30/10moi MiHepanizayii YkpaiHu i 3aeepweHo neeHull eman eue4YeHHs1
Kpucmanomopgorioeii ma xiMiyHo20 cknady eudumo20 caMopodHo20 3o0/10ma. Oxapakmepu308aHO Kpucmasu caMmopoOHO20 30/10ma
i3 nposieie i podosuw; Ha YkpaiHcbkomy wyumi, [Jon6aci, 8 YkpaiHcbkux Kapnamax i 3akapnammi. BukopucmaHo memoou G0cCliOKeHHs1
caMopoOHO20 30Js10Ma: 20HioMempisi, pacmpoea eJIeKmpPOHHa MIKPOCKOrisi i Mikpo3oHdoeuli aHasi3. BuzHayeHO murnomMopgbHi 03HaKu
caMopoJHO20 30/10ma 3 OCHOBHUX podosuuy, i pydornposieie YKpaiHu, siki MOXXHa euKkopucmosyeamu & npakmuyi npo2HO3HUX, 2e0J1020-
nowykosux i po3gidysanbHux pobim Ha 3o10mo. CamopodHe 30/10mo YkpaiHCbKo20 wjuma 8ioHeceHo 00 2/TU6UHHO20 3pYyOeHiHHS: YK-
paiHcbkux Kapnam i JoH6acy — do cepedHb021Uu6UHHO20 3pYyOdeHiHHs1 i 3akapnammsi — 0o Mano2nubuHHo20 3pydeHiHHs. [Toka3aHo, wo
8 YKpaiHi, sik i @ iHwux 3o1omopydHux palioHax ceimy, npu nepexodi 8i0 daeHb0O20 271U6UHHO20 i cepedHbOo2/TU6UHHO20 3pyOeHiHHS 30
6inbw Monodozo 61u3bKoNoeepxHeeo20 3pyOeHiHHS 3Pocmac Kinbkicmb dobpe ymeopeHux Kpucmaislie caMopodHo20 3o/1oma i cmae
6inbw cknadHoro ixHs Mopghorioeisi, iHOugiou izoMempu4HO20 06pucy 3MIHIOHMbCS CIIOMEOPEHUMU Kpucmasamu, 3pocmaec poJslb OeH-
dpumie i cknadHux deiliHukie, cmae HWK4Yor npoba 3o510ma i 3pocmae io2o HeoOHOPiIGHICMb, 3MiHKOEMBLCS CK1ad i KOHUeHmpauisi
esileMeHmie-domiwok. Halibinbw pisHoMaHimHor € kpucmasniomopghosio2iss Mano2nubuHHO20 HU3LKOMPO6HO20 caMOpPOJHO20 30/10Mma
3akapnamms (Myxiiecbke podoeuuwie, keapy-6apumoei pydu). YHikaibHUMU ymeOopeHHsIMU mym € n'ssimipHUKU Ky6ookmaedpie camo-
POOHO20 30510ma. Crieyughikoro cepedHbLO2STUOGUHHO20 i cepedOHLONMPOBHO20 caMopPOAHO20 30s1oma 3 desikux pydonposieie [JoHb6acy €
pom6o0dodekaedpuyHe o2paHeHHs Lio2o Kpucmarsie. OOHOMaHIMHOI € KpucmasioMopghosio2iss 8UCOKOMPO6HO20 2/IU6GUHHO20 caMopo-
0dHo20 30510mMa 3 podosuuy i pydornposigie YkpaiHCbKo20 ujuma. Y3azanbHeHo 0aHi docideHb caMopodHO20 30/1o0ma 3 8idomMux podo-
suwy i pydonposieie YkpaiHu i Ha yili ocHosi 3pobieHo cucmemMamuKy eHOo2eHHUX 30J10MopyOHUX rnposigie YkpaiHu. 3anpornoHoeaHo
Makem Kpucma’sio2eHemu4YyHo20 8U3Ha4YHUKa caMopodHO20 30s510ma YkpaiHu, @ IKoMy aKyeHmoeaHo maki ocHo8Hi po3dinu: 1) MiHepa-
NbHI acoyiayii camopodHoz0 30510ma; 2) xiMiYyHo-cmpykmypHi ma iHwi ocobnueocmi kpucmarnie 3os1o0ma; 3) Mopghosnoeiss kpucmanie
3os10ma; 4) aHamowmisi Kpucmarnie 3o110ma; 5) cnoci6 i MexaHiam pocmy Kpucmanie 3o10ma; 6) munoMopgbHi 03HakKu Kpucmarie 3o510ma;
7) 2ceHe3uc 3os510ma. SIk npukiad HagedeHO KpucmasioezeHemu4HUll 8U3Ha4YHUK caMOPOOHO20 30/10ma 3 MPomepo30UChLKUX KOH2/IoMe-
pamie binokopoeuuybkoi cmpykmypu Ha BonuHcbkoMy me2abnoyi. OkpecsieHo MiHepasio2idHi Kpumepii 30/10mo20 3pydeHiHHs ma 3po6-
J1eHo OesiKi 3a2asibHi UCHOBKU W000 2eHe3Ucy, NPo2HO3Y i nowykie 30/1omux podosuwy, 8 YKpaiHi.

Knroyoei cnoea: camopodHe 30/10mo, Mopgborsiozisi, XimiyHUl cknad, enemeHmu-0oMiwku, eHympiwHsi 6ydoea, acoyiayii, munomo-
pghism, 2eHe3uc, Kpumepii.

BeTtyn. 3 icTopynyHOro nornsay, y BUHUKHEHHI Ta po3B's-
3aHHiI nNpobnemu 3B'A3Ky KpucTanomMopdosnoria MiHepany —
MOro CTpyKTypa — MiHepanoyTBoploBaribHe cepeioBuLLe, L0
€ nNpegMeToM MiHeparnoriYHoi KpucTtanorpadii, MoXxHa Buai-
nntn aekinbka nepiogie. MounHatoum Big H. CteHoHa Ta
P. Maroi n oo Benukux y3aranbHeHb 3 kpuctanorpadii MiHe-
paniB y npausax Bigomux pocnigHukisa M.l Kokwaposa,
I.B. Epemeesa, A. LLpayda i B. NonbawmiaTra, npy BUBYEHHI
Liei npobnemu nepesaxas reoMeTpUYHUIA Niaxia. 3 NosiBoto
"LlapctBa kpucranis" €.C. degoposa i Tabnuup T. Bapkepa
Oynn CTBOPEHi KpMUCTanNoMopdororivyHi BU3HAYHUKK MiHepa-
niB, siki nepeBaxHo 6a3yBanucst Ha Teopii BHYTPILLHBLOI rpaT-
yacToi 6ynoBu kpuctanis. JvHaMiyHi BUOO3MIHWM NPUPOLAHNX
KpucTanis, BNNMB Ha KpucTanisauito MiHepany HaBKOMWULL-
HbOro cepefioBuLLA TOAi HE CnpUAManmcs ik MOXIMBI rorno-
BHi MWTaHHA MpW PO3B'A3aHHi uiei npobnemun. Y Town 4yac
BinbLUICTb OCHOBHUX POBIT B ranysi MiHepanoriyHoi Kpuctano-
rpacpii cTaBunu CBOED METOK AKHaWMKpaLle CMpOCTUTU Npo-
LLleC BU3HaA4YEeHHA pedoBuHM Kpuctana. lNMpoTe Bxe B KiHui 20—
30-X pp. MMHYNOro cTopivys B npausax b6aratbox Kpucranor-
padiB i MiHepanoris MPOCTEXYETLCA reHeTUYHUI Niaxig y 3a-
3HaveHi Buwe npobnemi. Tak, Ha BiamiHy Big "Llapctea
kpuctanis" €.C. ®egoposa i Tabnuub T. Bapkepa y "BusHau-
HuKy kpucTanis" A.K. Bongupesa, y npausix I. Kanbba i
O.B. Wy6Hukoea 3pobneHa cnpoba BpaxyBaTW pi3HOMaHIT-
HiCTb dhopM i rabiTycie MiHepaniB, He 3BOAAYM iX 4O €QNHOTO
ifieanisoBaHoOro eTaroHa.

Y 3B'A3Ky 3 MOLMPEHHAM PEHTIEeHOCTPYKTYPHUX AOCHi-
[XeHb, PO3BUTKOM Teopii poCTy KpucTaniB, iHTEHCUBHVMMMU
poboTamu i3 CUHTE3y Pi3HWX PEYOBMH i LUIMPOKMM BUBYEH-
HAM KpucTanomopdonorii MiHepanis 3 pi3HMX TuMiB pogo-
BULL, Y MiHepanorivHin kpuctanorpadii 30-60 pp. MuHynoro
CTOpiYYA NepeBaxae CTPYKTYPHO-reHeTUYHUI nigxig. Lie u-
[OHo 3 pobiT M.B. Benoga, I.I. LadpaHoBckkoro, |. KoctoBa,
I. CyHaraeu, B. Knebepa Ta iH.

BigHOCHO HepaBHiN nepiog gocnigXeHb y MiHepanoriy-
Hin KpyucTanorpadii MoXXHa Ha3BaTu CTPYKTYPHO-TEHETUYHO-
npuknagHum. Npo NocuneHHs NpukNagHoro Hanpsamy Kpuc-
Tanomopdonorii ceig4atb pobotu |.l. LWadpaHoBckkoro,
O.M. F'purop'era, A.l'. XKa6iHa, H.3. €sankosoi, M.I1. FOw-
kiHa, B.A.Tlonosa, Y.[4. Oxadaposa, P.M. AnieBa Ta iH.
Tenep 3aBAAKM HAarpOMaPKEHHIO 3HaHb 3 KpucTanomopdo-
norii 6araTbox MiHepanis, HEOBXigHUM € LLe OOUH KPOK Y po-
3BUTKY MiHepanoriyHoi KpucTtanorpadii — Yy CTBOPEHHi
KPUCTanoreHeTUYHMX BU3HAYHUKIB MiHepaniB. OcHoBHa
MeTa Takoro BM3HaYyHUKa — BiJTBOPEHHS 3a KpUCTanomop-
donoriyHumMn JaHnmu napameTpis MiHepanoyTBoptoBasb-
Horo cepeposuula, To6TO copma MiHepany mae OyTu
BMKOpUCTaHa He TiNbKu SK iHOAMKaTop pevyoBMHN KpucTana, a
N YMOB pOCTY i cepeaoBuLLa, B AKOMY BiH BUpic. BuaHauyHuk
noBuvHeH H6asyBaTnCs Ha AMHAMIYHIA 3MiHi peanbHUX opm
KpucTarniB 3anexHo Big Pi3HOMAHITHOCTI MiHepanoyTBopto-
BanbHNX cepenoBuLly. TOMy B OCHOBY BU3HA4YHMKa Mae OyTu
noknageHunin obnik pisHoOMaHITHMX PoOpM OZHOIO 1 TOrO X Mi-
Hepany 3 yciMa BiAXWUNEHHAMM Bif igeanisoBaHnx Moaenen
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3 Pi3HNX KOHKPETHWUX TUMIB POAOBULL | pyaonposBiB i po3mno-
Ain peanbHUX KpucTaniyHnx oopm MiHepany B Mexax nes-
HOro reonoriYyHoro Tina. Y MiACyMKY BU3HAYHWK MOBUHEH
maTu 6esnocepeHin BUXig y NPakTUKy NPOrHO3HWX, MOLUY-
KOBUX i reonioropo3eigyBarnbHuUX pobiT, TEXHOMOTi0 nepepo-
OKkn pyn i camoi MiHeparnbHOi PEYOBUHMW, Y CUMHTE3 PIi3HKX
PEYOBUH, @ TaKOX CIY>XUTWU BOOCKOHANeHHI Teopii pocTy
KpucTanis.

Hawa po6oTta € cnpoboto Ha LLUNsIXy CTBOPEHHS KpUcTa-
NIOreHeTNYHOro BU3HaYHKKa CaMOPOAHOro 30M0Ta YKpaiHu.
Jocsig BUBYEHHA MiHepanorii camopoaHoro 3onoTa 3 Bigo-
MUX POAOBWLL, CBITY MOKa3ye, WO 3a TMNOMOP(HUMYK O3Ha-
KamMy 30510Ta Ta MOro MiHepanbHMX acouiauii (MiHepanis-
CYMYTHWKIB) MOXHa BU3Ha4aTy hopMaLlinHy HanexHicTb po-
OOBULL, Micue Ta YMOBW YTBOPEHHA MiHeparny B 30Hi MiHe-
panisauii, 6arati pyaHi Tina, pieHb eposiliHoro 3pisy ToLLo,
TO6TO BU3Ha4YaTH reHe3uc MiHepany i NepCcneKkTUBHICTb Oro
pyoonposgi. OcobnnBo BaXXnNMBUMU B LIbOMY NMaHi € BU-
BYEHHS 30BHILLHLOT (HOPMU YTBOPEHb CAMOPOAHOrO 3051074,
Moro kpuctanomopdornorii i KOHCTUTYLIT — XiMiYHOro ckragy
(MpobHoCTi), enemeHTIB-AOMILLIOK, HEeOAHOPIAHOCTI CTPYK-
TYypu 3epeH, siki BCi pa3oM € NEeBHUMW MOKa3HMKaMu YMOB
PYyOOYTBOPEHHS.

Hawumn gocnigxeHHsamMn npoTsarom 6araTtbox pokiB
©yno oxonneHo camopogHe 30/10TO Malke 3 YCixX AaBHO Bi-
AOMMUX i BIZHOCHO HeaBHO BiAKPUTUX PyOOMNPOSIBIB Y MexXax
3akapnaTcbKoro NporuHy, ckrnag4yacTux CTPYKTyp YKkpaiHCh-
knx Kapnat i [JoH6acy Ta YkpaiHcbkoro wmta. OcHoBHa
yBara 6yna 3BepHyTa Ha MOPOSIOrito i KOHCTUTYLiHO camo-
POAHOrO 3010Ta i3 UMX pyaonposiBiB ik HANBINbLL BaXITMBMX
03Hak MiHepany. YacTkoBo M1 BMBYanu i Mopornorito rono-
BHUX MiHepaniB-CynyTHUKIB 30M10Ta — MipUTY i apceHonipuTy.
Yci oTpumaHi pesynbTtati 6a3yoTbecsl Ha kpuctanomopdo-
NOriYHMX OOCNIMKEHHSX OEKINbKOX TUCSY 30M0TUMH 3 4OMO-
MOrOl0 MEeTOAiB TFOHIOMETPIi, pacTpoBOi W TPaHCMICINHOI
€INEeKTPOHHOI MIKpOCKONii Ta BU3HAYEHHS XiMiYHOro cknapy
3onota (6inbwe 250 peHTreHocnekTpanbHUX aHarnisiB).
MeTa po60TuK — 3anponoHyBaTV OCHOBW CTBOPEHHSA KpUCTa-
NOreHeTNYHOro BM3HAYHMKA CaMOpPOOHOro 3onoTta YKpaiHu
Ha nigcTasi TMINIOMOPGHMX 03HaK CaMOPOAHOro 30510Ta 3 pi-
3HOro TUMY pyA, L0 BaXNMBO ANS BU3HAYEHHS OTO reHe-
31CY 1 OLiHKM NepcrnekTUBHOCTI pyaonposiBiB.

Tunomopdiam camopogHoro 3o5noTa 3 pPi3HOrMUGUH-
HUX poaoBuL. FAk BiJOMO, caMopofHe 30MfoTO Bigknaga-
€TbCA 3 TiApoTepManbHUX PO3YMHIB Ha PI3HUX TNUOUHHKX
PIBHSIX 3aneXHO Bif, CKragy po34vHIB | cepeaoBuLLa MiHepa-
NOYTBOPEHHSI. | X04 3anexHicTe hopMM YyTBOPEHb CaMOpPOL-
HOro 30r0Ta, MOoro BHYTPIWHLOI ByaoBuM i cknagy Big ymoB
MiHEpanoyTBOPEHHSI NMPOSIBIEHA Aaneko He MOBHICTHO, yCe X
NEeBHi 03HaKW L€l 3aneXHOCTi BUABMNEHi AOCUTL BUpasHo (Ie-
mposckas, 1973; Hukonaeea, 1978, Hoeszopodoea, 1983;
lNemposckas, 1993) i MOXyTb ByTVM BUKOPUCTaHI Npu 3'ACy-
BaHHi reHe3ncy eHAOreHHMX pyoHUX POAOBWLL i BiANOBIOHO
npy NPOrHO3i Ta NOLUYKY 30510TOro 3pyAeHiHHA. Taki AaHi Ta-
KOX OyayTb KOPWCHI NMpW BMBYEHHI 30M10Ta 3 po3cuniB i npu
BMOGOPI TexHonorin 36araveHHs pya. [Jo HUX MU Bi4HOCUMO:

1. OsHaku cbopmauitiHoi HanexHocmi pyOHUX ymeo-
peHb. Y Manocynb®igHux pyaax rmumbuvHHMX podoBuLy ne-
peBaxae 30M0TO Ni3HLOI reHepauii pasom i3 cynbdigamu
Migi, CBMHLIO, UUHKY. Brnactusi mMiHNuBI po3mipu 3epeH 30-
noTa, ane 4acTi BeNuKi yTBOpeHHs i camopogku. dopma 3e-
peH 30510Ta NepeBaXxHo TpiWUHHa (KceHomopdHa), 3piaka
3ycTpivatoTbecsa ApibHI GaraTorpaHHUKK, AyXe NpocTi 3a ¢o-
pmoto (Tabn. 1). CTpykTypa arperatiB 3onoTa rpybo3sepHu-
CTa, MO3aiyHiCTb | 30HambHICTbL 3epeH MNpOosiBMNEHi Ayxe
pigko. Mpoba 3onota — 900-950 i Buwe, iHoai 800—-850.
Kpim 3BuuanHmnx gomiwok Fe, Cu, Pb, Zn, y 30n0Ti MOXyTb
oytu Pt, Ni, Ti, Cr, Co, As. PaHHe 30n0T0 ApibHe, TOHKOAW-
crepcHe, noe'a3aHe 3 MipMTOM i apceHonipuTom. 30M0T0 i3

CcepeaHbOrNMMOMHHMX POAOBKLL 32 (POPMOID Bif TPILLIMHHMX
00 OpY30BMX YTBOPEHb, 3yCTPIHaKOTLCSA reMiigioMopdHi Kpu-
ctanu, baraTtorpaHHuku, iHogi geHaputoigun. Npoba 3onoTa
800-880 i3 cyTTeBMMM BiOXMMEHHAMM, 3pOCTaE POSib AOMi-
wok Bi, Sn, iHogi Hg, Ti. MepLua reHepauis 3onoTa acouiioe
i3 nipuTOM i apceHonipuToMm, Apyra — i3 cynbdigamu miai,
CBUWHLIIO, UMHKY, BicMYTY i cypmMu. KpaLle nposiBneHi 3oHanb-
HIiCTb | MO3ai4HICTb 30MOTUH, @ TaKOX ABINHMKYBaHHA. [ns
3050Ta i3 pogoBuL, manux rmubuH BracTuei GaraTtorpaH-
HWKW, iXHi CNOTBOPEHI hOpPMU i OBIVHUKN, AEHOPUTHI YTBO-
peHHs. [loGpe nposiBNeHi MO3aivHiCTb i 30HANbHICTb 3epeH
3onorta, arperatun apibHo3epHucTi. [Npoba 3onoTa — MeHLwe
700, xapakTepHi gomiwkn Te, Se, Mn, Hg, Sb.

2. IHOukamopu peeioHarnbHUX 2eoxiMiyHUX ocobrnusocmet
301omoi’ MmiHepanizauii. HAimMn mMoxyTb GyTU BiQHOCHO BENWKi
KOHLIEHTpaLii enemMeHTiB-gOMILLOK Y 30M0Ti, MOLUMPEHHS SKUX
BM3HaYa€e MeTarioreHiyHun coH pyaHoi nposiHuiji. Jeski ene-
MEHTMN € NOCTINHUMM OOMILLKaMK B 30M10Ti, i IXHA perioHanbHa
3MIHIOBaHICTb MPOsIBieHa nuLue B iXHil KoHUeHTpauii (Ag, Cu,
Pb, Zn, Fe), iHWi enemeHTn 3adhikcoBaHi B 30510Ti 3 OKPEMMX
perioHiB 4 panoHiB. 3a3Buyan Taki eENeMeHTU YTBOPIOHOTb CBOI
BMNacHi reoxiMiyHi nons i pasom i3 TMM CnocTepirarnTbCs B 30-
noTux pygax i B camomy 3oroTi (Sn, W, Mo, Ni, Pt, Hg, Bi Ta
iH.). TXHi BUCOKI KOHLIGHTpALLii MOXYTb PO3MMAAATUCA SK MOKa3-
HMKM NPOCTOPOBOrO 36iry Y GrM3bKOro po3TallyBaHHS nonis
Pi3HOTMNOBOIO 3pyAEHiHHS, WO Moxe ByTv nepegymMoBoOLO Mo-
3UTUBHOIO NMPOrHO3Y Ha 30M0Te 3PYAEHIHHS B PETiOHi;

3. OsHaku cmaditiHocmi pyOHoz0 npouecy. TyT 3a3Bu-
Yyaw NoTpibHO 3icTaBNATM 0COGNMBOCTI 30/10Ta i 30/10TOHOC-
HUX MiHepanbHUX napareHesuciB. [oTpibHO BpaxyBaTu
Take: a) BiAHOCHO PiBHOMIPHUI PO3MNoAin ynbTpaapibHMX
KpucTanis 3onoTa B NipuTi 1 apceHonipuTi BAacTuBMiA ans
paHHbOI cynbgiaHoT acouiauii; 6) npucyTHICTbL GinbL BENK-
KMX YTBOPEHb 30510Ta (Pi3HO3EPHUCTUX) Nopsg 3 noro Apib-
HAMW 3epHaMn B3JOBX TPIWMH CBigYMTb NPO LiSNbHICTb
Opyroi pyaHoT cTagii, 3 KO NoB's3aHa Mi3HA 30M10TOHOCHA
acouiauig. [Ana nisHix reHepauii 3onoTta xapakTepHi AoMi-
wkun Pb, Zn, Bi, Se, Te, Aki HarpoMagXyTbCA B KiHLEBMX
cTafisix pyooyTBopeHHsl. PaHHE 30m0T0, Sk npaBuno, 6inbLu
YynucTe Bif JOMILLOK;

4. [lokasHUK ymMo8 MiHepanoymeopeHHs: a) dopmMa
YTBOPEHb — TPILLMHHI, iIHTEPCTULINAHI hopMuK, a TakoX Npo-
XKWIKW, FPYAKW, CKENEeTHI LLeMeHTaUinHi pi3HOBMAM BKa3yloTb
Ha iHTpamiHepani3auinHi gedopmaldii nig Yac BigknagaHHs
30M0Ta i TaKoX Ha Xapaktep uux gedopmadii B pyaHuX Ti-
nax (ogHoHanpaBsneHi TPILWWHW, NEPEXPELLEHHS TPILLMH, Oi-
NSHKM ~ NoKanbHOro  MoApibHeHHs,, 30HM  NNacTU4HOI
nedopmadii, rpaHynsuis pya); Tobto Bce ue € haktopamu
nokanisauji 3onota B pygax i BianoBigHO O6r'pyHTYBaHHSAM
MOXIMBOI NepcrnekTMBHOCTI pya; 6) iniomopdiam yTBOpEHb
3010Ta — MOr0 O3HaKW KOHBEPreHTHi, NpoTe KpucTanisauis
30110Ta B MOPOXHUHAX, rensx i CyCneHsisax BMpa3Ho BMAins-
€TbCS; B) reMiigioMopdiam yTBOpeHb 30/10Ta YaCTO CBigYUTb
NpO NY>XHWIN XapakTep 30MI0TOHOCHNX PO34UHIB;

5. O3Haka iHmpapyOHUX nepemeopeHs i nicrisgpyOHo20
memamopcgpiamy. Mpun yTBOpeHHi 6araTx Ha 30110TO 30H YK
pYOHWX CTOBMIB CYTTEBA POMb HaNEXUTb NepeBiaknagaHHIo
3onota. O3Haku neperpynyBaHHs 30510Ta € BaXXMMBUMU KpU-
TEPIAMM OLiHKM pyaHUX Tin. [10 HAX HanexaTb: a) yTBOPEHHS
TiICHMX 30M0TO-KBAPLIOBUX 3POCTKIB (MPOXWUIIKIB, THI3A, NiH3 i
0BOIQiIB), CKMag SKUX 3anexuTb BiA Cknagy OTOYEHHS;
©0) CTpyKTYpu nepekpucTanisadii 3050Ta i3 PO3POCTAHHSAM
LEHTPanbHUX 3epeH 3a paxyHOK KpanoBWX; B) PEriKTOBI
CTPYKTYPW B 30510Ti; I') BUHUKHEHHS 30HANbHOCTI B 30M10Ti, HE
noB'si3aHoi 3 KpucTanorpadiyHuMn HanpsiMkamu; ) aBToe-
niTakCUYHi HapocTy; e) cneundiyHi CTpyKTypu nepudepin-
HUX 0BNAMIBOK, 3rMHM OBIMHUKIB, NOABA MNMNOLLUH KOB3aHHSA.
30M0TUHYK, SKi 3a3HanM meTamopdiaMy, 4acTO MalTb aHO-
Manii cknagy. BoHuM X 3BinNbHSOTBCS Big AOMILLOK, Y TOMY
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yncni 1 Bia cpibna. Takox xapakTepHo 36inbLUEHHS pO3MipiB
3epeH 30moTa, NepeTBopeHHs ApibHMX 3epeH y BinbL Be-
NVKi YTBOPEHHS 30M0Ta;

6. O3HaKu sepmukasibHOI 30HaIbHOCMI 3pyO0eHiHHS. [o
HUX HamnexaTb: a) KiNbKiCTb BEMNMKUX 305TI0TUH | cCaMopoaKiB
yKa3ye Ha BEpXHi YacTuHM BGaraTux Ha 30Mn0To Tin, To6To Ue
€ OCHOBOIO CMPUSITIINBOI OLiHKM, Y TOMY Ymucni 1 rnmnbokmx

FOPU3OHTIB PYAHUX MOMiB, A€ MOXMMBE BiOKPUTTSA NPOMMC-
noBsux, xo4a 1 BigHiwmnx pya; 6) nepesaxaHHA B pyaax TOH-
KOAMCMNEPCHOro 30M0Ta € MOKa3HMKOM BiOHOCHO rnmMbokoi
€epo3ii pofoBMLLa 32 HAsSBHOCTI AaHWX NPO BEMNWKi 30MOTUHM
3 BEPXiB POLOBMLLA Y 3 HANBMWKYMX PO3CUMULL; B) 3aKOHO-
MipHe MigBuLLEeHHs 3 rMBUHO NPo6Y eHLOreHHOro 30510Ta.

OcobnuBocTi caMopoAHOro 30510Ta 3anexHo Big rMuGuHn YTBOpPEHHSA pyAa

Ta6bnuuys 1

BHVTDILLHS XimiuHMM cknap 3onoTa
FMnbuHm yTBO- Mopdonoris yTBopeHb Kpuctanomopdonoris GyAg;s 3epeH XapakTepHi
peHHsA pyAa 3onoTa 3onoTa s0noTa Mpoba enen/!eHTv*l-
OOMiLLKK
Benuki rmmnbuHmn lepesaxHo KGeHOMOPAH MepeBaxHo HepgocKkoHani . Pt, Ni, Ti, Cr, Co,
S YTBOPEHHS, HaraTorpaHHuKu OpHopigHa Bucoka
(3—6 k™ i GinbLue) I oKTaegpu As
pigkicHi
Gepeatl FmMByHM KceHo- i reM“/J,lqMOp_cle [ockoHani n HegockoHani BigHocHO Cepents, Bi, Sn, iHoai Hg,
YTBOPEHHS, iHOAI oKTaeapw, ) .
(1,5-2,5 km) . opHopigHa BUCOKa Ti
baratorpaHHUKK pombogonekaeapu Ta iH.
PisHoMaHiTHa: KCeHo- BaraTorpaHHuKn gocKkoHani;
(nhgjgggllg?(n:gi i remiigioMmopdHi BrnacTmee 6al’a-TCTBO. TocuTs Te, Se, Mn, H,
, YTBOPEHHS, AeHOPUTH npoctux popm; yacTi . Hu3sbka
; .. or . HeoaHopiaHa Sb
8o 1 km) i peHppuToign, CnoTBOpeHi iHAuBIAN
GaratorpaHHUKK i ABIVHUKN

*[Nomiwku "Hackpi3Hi" — Ag, Cu, Pb, Zn, Fe; domiwku "pezioHanbHi" y 383Ky 3 MemasnozeHi4yHoro cneyianizayiero — Sn, W, Mo,

Ni, Hg, Bi, Pt ma iHwi nnamuHo idu.

Mopdonorisi i KOHCTUTYLiA camopoaHOro 3onoTta
YkpaiHu. [0noBHi 30M0TOHOCHI 0bnacTi CBiTy TiCHO MOB's-
3aHi 3 eneMeHTamn rnobanbHOi TEKTOHIKU — PUADTOrEHHNMU
CTPYKTYpamu B 30HaX aKTMBHWUX OKpaiH nnatcopm i y BHyT-
piluHLEONNATOPMHUX  cyrnpakpycTanbHUx noscax. H.B. Met-
poBcbka (lMemposckas, 1973; Nemposckas, 1993) Buainuna
AeKinbka TpaHCKOHTUHEHTanbHWX 30H, 30M10Ta MiHepanisauis
SIKUX pO3BMBarnacs B pPi3HWIA reonoridyHni Yac i B Mexax pis-
HUX AianasoHiB rMUOKH.

TepuTopis YkpaiHu po3TalloBaHa B Mexax ABOX TpaHC-
KOHTUHEHTanbHWUX 30H, MEPCrNeKTUBHUX Ha 30MoTe 3pyde-
HiHHA. Binbwa i yacTnHa (YKpaiHCbKUIA LWT) HAanexuTb 4o
MiBHIYHOI MerasoHu, 30M0TOPYAHI podoBuLLa siKoi hopmy-
Banuncs B OOKeMOpii 1 paHHbOMY Maneo3oi (Ha dnaHrax
30HM — O ME303010), NEPEBaXXHO Ha BENUKMX, 3pifgKa Ha ce-
peaHix rmmbuHax. 3akapnaTtcbkuin NporvH Bxoautb oo Ce-
peauHHOT MerasoHu, po3BUTOK 30M0TOI MiHepanisauii B ki
BiAOyBCA nepeBaHO B KalHO30i Ha Manux rnubuHax. Y
parioHax 36nwxkeHHs [liBHiyHOT Ta CepeguHHOI MerasoH
yTBOpPIOBaNuUCs K rMUOWHHI, Tak i ManornMbuHHi 30M0oTi
pyau. B YkpaiHi 3 geskol Mipot YMOBHOCTI CIOAM MOXHa
BigHecTn CknaguacTi Kapnatu i [loHbac.

Cepep nepeniyeHux perioHiB YkpaiHu Hanbinbw nepc-
NEKTUBHI Ha 3010TO YKpaiHCbKWUIA LWKT | 3akapnaTcbkui Npo-
rMH.  YKpaiHCbKMMA  WMT  CKNagawTbCAa i3 CUMbHO
MeTamopdizoBaHMX Nopig apxen-npoTepo30NCLKOro BiKy. 3
IXHiX aHanoriB Ha iHLWMX KOHTUHEHTax JobyBaloTb 3HAYHY Ki-
NbKIiCTb 30M0Ta. 3akapnaTCbKuii NPOrvH € oparmeHTom Ka-
pnaTCbKoro BYIKaHIYHOrO MOSiCY, A0 HKOro BXOAsTb
30510TOPYAHI pogoBuwa PymyHii, Yropwuhm i CrnoBayymHu.
He mMeHLW BaXknMBMMM Ha 30110TO TaKOX MOXyTb OyTuK ckna-
pyacti ctpyktypu Kapnart i JoH6acy.

Yci Bigomi B YkpaiHi pygonposiBu Ta HeBenuki pogosuLLia
KOPIHHOrO i po3cumnHoOro 3onota MoxHa ob'egHaTn B Cim
pyaHuX perioHiB: 3akapnatcbkuin, Kapnatcbkuin, [loHeubkui
i Ha YkpaiHcbkoMy wmTi — BonuHcbkun, LleHTpanbHo-
YkpaiHcbkuia, MNMpugHinposcbkun i Mpuasoscbkuin. BoHu Bigpis-
HSIIOTBCH FEONOrYHMMMN YMOBaMU, IMBMHaMM | Yacom chopmy-
BaHHSI 30MOTUX PyA, iXHIMU FEHETUYHMMW Ta MiHepanbHUMK
TMnamu. Hwx4ye HaBeoeHO y3aranbHEHHs pesynbTaTiB Bu-
BYEHHS CaMOPOAHOro 3ofioTa YkpaiHW, NpoBeAeHoro K
Hamu (KeacHuua u KysHeuos, 1977; KeacHuya u dp., 1977;
KeacHuya, 1978; KeacHuya u 0p., 19781; KeacHuuya u 0p.,

19782 KeacHuua u 0p., 1979; KysHeuos u Op., 1981; Lep-
b6ak, 1990; KeacHuus ma iH., 19941; KeacHuuss ma iH., 1994;
KpasueHko u dp., 1995; CasuH u Op., 1995; Kosanb4yyk ma
KeacHuus, 1996; Kpas4yeHko u KeacHuua, 1996; anuti u dp.,
1996; KeacHuusi ma Jlamuw, 1996; KeacHuusi, 1999i;
Kvasnytsya, 19992; KeacHuusi ma iH., 2001; KeacHuysi ma iH.,
2009; KeacHuua u KeacHuua, 2010; KeacHuusi ma Keac-
Huys, 2012; KeacHuysi ma iv., 2015), Tak v iHWMMK gocnia-
Hukamm (KysHeuos u dp., 1977; Heyaes, 1992; CmenaHos,
1993; CkakyH, 1994; Mydpoecbka, 2000, BoHOapeHKo,
2009; boHdapeHko, 2014; boHdapeHKko ma iH., 2015). [ono-
BHa yBara npvBepHyTa 40 KOPIHHOrO CaMOpPOAHOro 30510Ta.

CamopoOdHe 30510mo 3akaprnamcbKo20 npo2uHy. Mi-
Hepanisauis 3onota B 3akapnaTtCcbKOMy MPOrvHi Mpuypo-
YyeHa [0 ropCTOBOrO NIAHATTS LOHEOreHOBOro OyHAAMEHTY
i NoB'A3aHa 3 NocTMarMaTU4YHUMK NPoLiecaMy HEOrEHOBOIO
ninapuT-aHAe3nToBOro BynkaHiamy. TyT BUAINAIOTL ABa py-
OHi panoHu — BeperiBcbkuii i BULLKIBCbKMI, Y MeXax SKkux
BiAOMi Aekinbka pygonpossiB 3on0Ta, i MyxiiBCbke podo-
BuLe 3onota. OcTaHHbOMY NpuTamMaHHa po3MaiTiCTb MiHe-
panbHUX TUMIB 30/10TOMO 3PYAEHIHHS: 30/10TO-KONYeAaHHo-
noniMeTaniyHnn, 30M0TO-NOofIMETaniYHNA, 30M0TO-KBapL-
remaTuToBui, 30J10TO-KBapL-6apuT-KaoniHIT(aukiT)-rigpoc-
noancTui. PyaHi Tina MatoTb pisHOMaHITHY bopMy: XXunu n
NPOXMWITKOBO-BKpanmeHi 30HM, LUTOKBEpkM Towo. 3onoTte
3pYAEHiHHS NoKani3yeTbCs B cepeaHbOMY | BEPXHbOMY ro-
pu3oHTax ninaputoBux Tydis. binbLWicTb pygHuX Tin 3ans-
rae B nipoknacTuyHMx nopogax.

13 kprcTanomopdonoriYHoi TOYKM 30py 0OCOBNMBO LiikaBe
3000Te 3pyAeHiHHSA, sIKe NOB'A3aHOo i3 30HaMu iIHTEHCUBHOIO
MeTacoMaTMYHOro 3aMilLleHHs1 B NiNapuToBuX Tydhax Bepx-
HbOr0 rOpu3oHTY, TOBTO 3ansarae y BepxiBLi pyJOHOCHOI TO-
BLUi, YTBOpHOKYM LWITOKBEPKM. CamopogHe 30MmoTo TyT
napareHeTU4He i3 kBapuom i GapuToMm, Apy30Bi arperatu
SIKMX MOXHa 4acTo CMocTepirat B MOPOXHUHAX i TPiLLMHAX.
BoHo acoujitoe Takox 3 KaOMiHITOM, AMKITOM, MApOCAAaMMu,
anyHiToM, rigpokcMgamu 3anisa i MapraHuto, penikroBummn
cynbgigamu. Poamip 30n0tuH y mexax 0,1-10 mm.

[Ona uboro 3pyaeHiHHsi xapakTepHo ©OaraTtcTBo chopm
YTBOPEHb 30510Ta i FONOBHE MPUCYTHICTb 06Pe orpaHeHmx
KpucTanis 3010Ta, iXHiX 3pOCTKiB, 4EHAPWTIB | AEHAPUTOIAIB.
BinbwicTb kpuctanis 3omnoTa € KybookTaegpamu 3 pisHUM
CTyneHem po3BUTKY rpaHen kyba i oktaegpa. [ns 6aratbox
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KpucTaniB BNnacTMBO CMOTBOPEHHSI OOPUCY: CNITOLLEHHS iH-
OMBIaiB y300BX OAHIET 3 0Cen CMMETPIl TPETLOro NOpPSAKY 40
YTBOPEHHS FeKkCcaroHanbHUX YU TPUroHanNbHUX MNACTUHOK,
pifwe — BUOOBXEHHS B34OBX ABIMHUKOBOI oci. KyGookTae-
APV YCKNafHIOKTLCA TeTparoH-TPMoKTaeapom i pomboao-
aekaegpoM. TakoX TpannsAlTbCa KpucTanu KybivHoro,
OKTaeJpU4HOro | TeTparoH-TpMoKTaeapuYHoro rabiTycis.

Jocutb yacTi He3aKOHOMIPHI 3pOCTKM iHOUBIAIB 30510Ta Y
BUrNsAi Apy3 i Ny4dkiB, napanenbHi 3pOCTku Ta ABiMHUKK. [No-
psSA4 i3 NpocTUMK ABiMHWKaMy KybookTaeapie 3a wwniHene-
BUM  3aKOHOM TpanmnstoTbCA iXHi  CKMagHi  UMKMiYHI
YTBOPEHHS. [OHIOMETPUYHUMN Ta PEHTreHiBCbKUMM JOCHi-
PKEHHAMUW BUSIBNEHO, WO Le N'ATipHMKM KybookTaedpis,
30BIHMKOBAHMUX TaKOX 3a LUMiHeNneBUM 3aKOHOM. [BiriHM-
KOBi NPOCTi (hOpMM TaKoro 3poCcTKy NpeacTaBreHo NoeaHa-
HUMK NceBAOOPMaMy N'ATUFPaHHUX NPU3MK 1 Aunipamiau,
AKi Hacnpaedi BiANOBIAATL peanbHUM rpaHsiM kyba Ta Ok-
Taefgpa BignoBigHO N'ATK KOMGiIHaUIMHUM BaraTorpaHHMKaMm.
30BHIWWHA NceBAOCUMETPIA  N'ATipHWKIB  6nu3bka g0
Ls6P5L2. Ha Taknx aBiHMKax 3onota Ls € ncesaosiccto. Po-
3Mipu n'aTipHukiB gocaraoTb 0,5-0,8 MM 3a BUAOBXKEHHAM.

Oyxe 6arata Mopdornoris AeHAPUTHUX YTBOPEHb 30510Ta,
cepen SKUX nepeBaxatoTb MNocki pisHoBuan. BoHn pocsra-
H0Tb JOBXUHU 6—7 MM 3a ToBLMHM 0,5—1,5 MM. MabiTycHnmm
bopmamm iHaMBIAIB, O CTAHOBMATL AEHAPUTH, € TAKOX KyD
i okTaeap. Bnactueum € noegHaHHs 00OGpe pPO3BUMHYTOrO,
OyXe BUOOBXEHOro cToBbypa i rinok, LWo BiaxoasiTe Bif HbOro
nig kyTamm B 45, 60 un 90°, aki nexxaTb B oAHin nnowwmHi. Cto-
BOYp i NPUKOPEHEBI YaCTUHM FiNIOK OrpaHeHo HabaraTo ripLue,
HiXX IXHi BEpLUNHW. Yym Gnvkye 0o BEPLUMHW, TUM GinbLu TOB-
CTUMWU CTaloTb AesKi rinkn. Yacto AeHapuToBi hOpMU NOCTY-
noBo nepexoasaTe Yy noniegpudHi. Cepen  geHapuToigis
TpannaTbCA BUOOBXKEH iHAMBIAN i3 3apOAKOBMMM Fifkamu, a
TaKOX Tak 3BaHi TPICKO- i CKineTponoAibHi yTBOpeHHs. IHTepc-
TULiAHI KCeHOMOPMHI MOPAONOriYHi YTBOPEHHS BNacTusi 30-
noTy i3 30Mn0TO-KOMYedaHo-noniMeTaniyHoro,  30M0TOo-
nonimMeTaniyHoro Ta 3050TO-KBapL-reMaTUToOBOro MiHeparb-
HUX TUNiB MyXiiBCbKOro pogoBuLLa.

Onsa suanmoro i nepesBaxHO HeBuauMoro 3onota Myxi-
IBCbKOro pOAOBMLLA PO3PI3HAOTL Taki OCHOBHI TUMKX 30510TO-
HocHuX pyAa (CkakyH, 1994): 1) nipuToBi — po3mip 30M0TUH —
< 0,001-0,05 mm (npoba 3onota 595-800); 2) raneHiT-ccha-
nepuToBi 1 raneHiT-cpaneput-niputosi — < 0,001-0,05 mm

(595-780); 3) aHrnesut-kBapuosi — 0,005-0,1 mm (650—
790); 4) kBapuoBi HenepekpucTanizoaHi — 0,005-0,1 mm
(650-800); 5) kBapuosi nepekpucrtanizoaHi — 0,05-1,0 mm
(700-880); 6) rmuHucto-kBapuosi — 0,005-1,0 mm (740-
880). BmicT BinbHOro 3onota B LUMx pyaax 3mMiHHunA — Big 40
00 90 %, HanbinbLue oro B NepekprcTanisoBaHoMy KBapLii.
Y neplumx Tpbox TUnNax pya MiHepanamu-HocisiMu 30510Ta €
nipuT, raneHit, cchanepuT, aHrnesuT i KBapL, Y TPbOX OCTaH-
HiX — KBapLy, i reTuT.

KceHomopdHi ApiGHI 30NM0TUHU NepeBaxaloTb cepes Noro
yTBOpeHb Y pyaonposiBax bepern i KBacoBo BeperiBcbkoro
pyaHOro panoHy. 301010 BULIKIBCLKOrO paioHy YTBOPHOE i30-
METPUYHI 1 CMOTBOpPEHI (MracTuHYacTi) kpuctanu, rybyacti Ta
XunkonoZibHi yTBOpeHHs, AeHAPUTY | Apy30Bi 3pocTku. Pos-
Mip Buanmmnx 3onotuH Big 0,1 oo 1,5 mm.

Bugume 3onoTto i3 MyxiiBCbkoro pogosuLLa i pygonpos-
BiB 3akapnaTCbKOro MPOrMHy MepeBaXXHO HU3bKONpobHe
(Tabn. 2). HanxapakTepHilwi AOMILLK/ B HBOMY — Lie cpibro,
3ani3o, migp, pTyTb, TeNyp i ceneH. BHyTpiwHa 6ygosa 30-
NOTUH HEeOoAHOpiAHa, OOCWUTb YacTi MPOSiBM 30HANBHOCTI,
OBiMHMKYBaHHSA (Y TOMY YMChi NOMICUHTETUYHOrO) i ApiGHO-
3€PHUCTOCTI.

CamopoOdHe 30510mo YkpaiHcbkux Kapnam. B Ykpa-
THCbKMX KapnaTtax po3noBctofXeHi AaBHi KOPiHHI 1 pi3HOBI-
KOBi po3cunHi pygonposiBu 3onoTta. TyT BigoMi Aekinbka
pygoHUX panoHiB: PaxiBcbkuii, YMBUMHCHKUA, BepXxoBUHCH-
kun, AbnyHiBcbkun, MNMepeynHebknii, HMXHEOBOPOTCHLKUIA Ta
YepHiBeubknin. Y PaxiBcbkoMy Ta YMBUMHCBLKOMY panioHax
3HanaeHo goanbnincbke 30510Te 3pyAEeHiHHSA, WO 3ansarae B
MeTamopdiyHMX nopodax pyHAaMEHTY — HXKHLOOINOMOTO-
KCbKOro M BEPXHbOAINOBELLKOro KOMMMEKCIB, SIKi CTaHOB-
NATb OCHOBHY YacTWMHY po3pidy Ha MiBHIYHOMY 3axopi
Mapmapocbkoro MacuBy. Y Mexax YkpaiHcbkux Kapnat
GinbL NowwMpeHi nopoau AiNoBeLbKOro KOMMekcy, meTa-
Mopdi30BaHi B yMoBax 3ereHocnaHueBoi dadii 1 HanbinbLu
cnpuaTnuBi Ans 3onoTtoro 3pygeHiHHA. Came B nopopax
LbOro KOMMIEKCY Marke NoBCHOAHO CMOCTepiraloTbCs Mpo-
AaBM camopopHoro 3onoTa (Caynsik, binui Motik, Benukui
Ta Manuii BaHcbkuin, Tykano, SAceHiB Ta iH.) 3 pisHUM 3py-
[OEHIHHSIM: MapraHueBO-pyAHUM, KonyeaaHo-nonimeTaniy-
HUM, 30510TO-KBapLIOBMM | 30510TO-KBapL-kapOboHaTHUM
(CmenaHos, 1993).

Tabnuys 2
XiMmiyHUMM cknag caMopogHoro 3o5oTa i3 pyaonposBiB 3akapnaTcbKoOro NporuHy
Mpo6a .
PaiioH, pynonposB, nopoaun IpaHuyHI Hanvacriwi XapaKTepH!
enemMeHTU-A0MilLKK
3Ha4YeHHA 3HaYeHHA

Bepericbkui:
MyxiiBCbke pogoOBULLE; HEOTEHOBI BYNKaHITH 500-880 650, 720, 760 Fe, Cu, Zn, Pb, As, Te, Sb, Hg
pygonposie KBacoBo; kap'ep, po3cunHe 3051070 740 740 Fe, Cu, Te
pyoonposB beperu; kap'ep, po3cunHe 30510TO 780-800 780-800 Cu, Pb, As, Sb
Buwkiscbkuii: pyponposiBu baHns i 3aragkose; 500—700 _ _
HeoreHoBi BynkaHitu (Lljepbak, 1990)

[lBa ocTaHHi TMNW 3pyAeHiHHS MaloTb HaWBaXnuBiLLe 3Ha-
yeHHs. IX BUSIBNEHO B paxiBCbKiM YacTuHi Mapmapockkoro
macuy. OCHOBHa 30M0TOpyAHa MiHepanisauis — ue Keap-
LIOBO-XMIbHi YTBOPEHHS N YACHEHHI NIH30MOAIGHI NpoLLapKu.
CamopoaHe 30510TO acoLitoe 3 MipuToM, MipoTMHOM, cdane-
pWUTOM, rarneHiToM, apCeHONIPUTOM, XanbKOMipUTOM, Ksap-
LOM, KanbUWTOM, [OMOMITOM, aHKepUTOM, remMaTuToM,
reTMToM, NenigoKpoKiTOM, iHOAI 3 Tenypuaamu CBUHLO 1 Cpi-
6na (anTaitom i recutom). CamopogHe 301070 Mae po3mipu
nepeBaxHo 0,25-0,5 mm, iHogi Ao 3,0 mm. Moro dopma Han-
yacTiwe KCceHoMopdHa, ane TpannsrTbCcs remMiigioMmopdHi
30MOTWHW | KpUCTanu oKTaeapuyHOro n KybookTaeapuyHOro
rabityciB Ta ixHi 3pOCTKM.

I3 po3cunHux pygoonposiBiB 30nota HawaaBHILLi BUSB-
NeHO B KPenasiHUX TepUreHHMX nopogax (KoHrrmomepaTax
COMMYNbCLKOi CBiTM) Mapmapocbkoi 30HW (YUBYMHCBHKUIA
paiioH), 6inbw monoAi — y naneoreHoBoMy dniwli (HWKHbO-
BOPOTCbKUI PaloH) i MioLeHOBUX Monacax (KOHrnomeparax
cnobiacbkoi cBiTh) MNepeakapnaTcbkoro NpPornHy (A6nyHis-
CbKMI palrioH), 30BCiM MOMNofi — Yy YeTBEPTUHHUX Biaknagax
YuBumHcbkoro, BepxoBuHcbkoro, A6nyHiBcbkoro, MNepeynH-
cbKoro i YepHiBeubkoro panoHis. CamopogHe po3cunHe 30-
noto Kapnat nepeBaxHo gpibHe (Big 0,1 MM Ao 1 MM, iHoAi
00 3 MM), BOHO Ma€ KCEHOMOPHY hopMy i Pi3HUI CTynMiHb
obkaTyBaHHSA. Hanbinbw pygHWn BUrMSL Mae YMBYMHCBKE
po3cunHe 30M0T0, sike, MabyTb NOB'A3aHO 3 KOPIHHUMK pPY-
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ponposisamn Mapmapocbkoro macusy. [ins 3onota SA6ny-
HIBCbKOIO panioHy XapaKkTepHO SBWLLEe aBTOeNiTakcii — Hapo-
CcTaHHA ApibHMX KybookTaedpis 30moTa Ha KCeHOMOPMHi
30/10TUHU, SIKE MPOXOAMITO, IMOBIPHO, Y MPOMIXXHWNX KOMEKTO-
pax 4u BXe B CaMOMy po3cury.

XiMiyHMIA cknag 3onota YKpaiHcbkux Kapnat pisHuin
(Tabn. 3). Y HbOMy BUSIBNEHO OaraTo eneMeHTIB-AOMILLIOK.
OpHak, aHanisyloun gaHi umMx gocnigxXeHb, 3asHa4Mmo, Lo,
kpim Ag, Hg, iHoai Cu, Pb, Sb, As, yMicCT iHLUMX AOMILIOK YacTo
He MepeBULLYE MeXi MOXMOOK peHTreHOCNeKTpansHOro Me-
Togy. Tomy crig BBaXKaTtu, WO HaMxapaKTepHiLli OOMILLK/ B
KapnaTcbkoMy 30510Ti — Le cpibno, migb i pTyTb. HasBHiCcTb
OOMILLOK pTYyTi B 30510Ti 3 6araTbox panoHiB YkpaiHcbkmnx Ka-
pnaT geLo HecnofiBaHa, Xo4 paHile pTyTb y 30M0Ti 1 aMa-
nerama 3omnota 6ynu  3adiikcoBaHi B pygonposiBax
AbGnyHiBCbkOro panoHy. Hanbinswwmnii BMICT Liboro enemeHTa
BUSIBMIEHO B pO3CUMHOMY 30510Ti 3 antoBito p. binun Yepemolwu
(koca Hapis). Cepen pocwTtb BUcokonpobHoro 3omota i3
LibOro po3cunuLLia CrnocTepiratoTbCs HU3bKOMPOOHI 3010TUHN
i3 3Ha4yHUM BMicToM pTyTi (Au — Big 46,91 go 59,13, Ag — Big
33,73 no 42,62, Hg — Big 1,06 0o 5,39 mac. %). Y Bucokonpo-
©HOMY 30M0Ti i3 LbOro po3cunuLLa TakoX NiABULLEHWUIA BMICT
pTyTi (61m3bko 0,46 mac. %). JocuTb HU3bKONPOGHE 30M10TO
3yCTPiHYTO (NOTiKk MackoTuH) Takox Yy 30Hi ApobneHHs dni-
LIOBMX BigKnagiB paxiBCbKOi CBITU (kpenga), ane pTyTb Y
HbOMY 3acpikcoBaHa Ha Mexi noxmbku. Buxogsum i3 umx ga-
HMX, MOXHa 3p0obuTH NpUNYLLEHHS WOoAOo iCHYBaHHSA B YKpa-
THCbkmMx KapnaTtax okpemoro mkepena (anbnivicbkoro 4u

nicnsianbnincbkoro) HU3bkonpobHoro 3onoTa. Y YMBYMHCH-
KOMy Ta BepxOBMHCBLKOMY parioHax paHilue BXe 3Haxoaunu
Take 30510TO, NpUTaMaHHe MONioAMM €HOOreHHUM YTBOPEH-
HAM. [MOMITHUI BMICT pTYTi 3adpikcoOBaHO B 30510Ti 3 iHLUMX py-
ponposieiB (Caynsik, poscunuwe p. Typ'a T1a iH.). Moxnmeo,
[OMillKa UbOro enemMeHTa Mae enireHeTUYHEe MOXOMXKEHHS,
KOMM Ha paHHi 30M0TOBMICHI pyau Morna Haknactucs nisHs
pPTYTOHOCHa MiHepani3avis.

CamopodHe 3o510mo [oHeybkozo 6aceliHy. MiHepa-
nizauia 3onota [oHeubkoi cknagyacToi obnacti (Haronb-
HUM  KpsXK) npeacTaBrneHa  KUMbHUM i MPOXMITKOBO-
BKPanieHUm TUMNOM pyZ Yy NiLLaHO-TIIMHUCTUX NOpoAax HUX-
HbOro KapGoHy. Harlikpawe B HaronbHomy Kpsiki BMBYEHI
BobpukiBcbknin i [ocTpobyropcbkuii pyaonposisu 3onota.
Hanyacriwe TyT BUAUME 30M0TO 3YCTpiYaETLCA 3 MipUTOM,
apCeHoMNipUTOM, KBapLIOM i aHKEPUTOM.

dopmMu BUAINEHHS 30M0Ta B LIMX pyaonposiBax pisHoOMa-
HITHi, XO4 BOHU BU3HA4YaOTbCs FONIOBHUM YMHOM MOPJOSI0-
rieto  TpiwMH y nopodax i MiHepanax. HanvacTiwe
TpannsaTbCa rpyaKyBaTi M NnacTUHYacCTi 30M10TUHW, pigle
KOPOTKOCTOBMNYACTi 1 HEMPaBUIbHO PO3BUHYTI 3epHa, pigko
GaraTorpaHHukm 3onoTa. Y 3MiHEHMX MNilLaHO-FMUHNCTUX MO-
poAax 30HU OKUCHEHHS TPanNNAeTbCA HE3BMYHE 3a (hopmoto
MepeXunBHe 30510To. 3a po3mipamun BOHO OyBa€e Big MiKPOH-
HOro 0 MiniMeTpoBOro, sik NpaBuno, i iHWe AOoHeLbKe 30-
noto He nepeswuilye 0,2 MM, 3010TUHN B 1 MM pigKicHi, a B
2-5 MM Haa3BUYaNHO PigKiCHI.

Tabnuys 3
XimiyHMM cknag camopogHOro 30M0Ta i3 pyaonposBiB cKnagyacToi YacTUHU YKpaiHcbkux Kapnar
Mpo6a .
PaiioH, pynonposB, nopoau I'paHnyHI HanvacrTiwi XapaKTepH!
erleMeHTU-A0MiLLKN
3HaYeHHs 3Ha4YeHHs
PaxiBcbkuii, MeTamopdivHi nopoau: pygonposs Caynsk 750-930 830, 860, 910 Fe, Pb, As, Hg
pygonposis binun lMoTik 780-950 880, 890, 900, 910 Fe, Cu, Pb, As, Sb, Hg
YMBYMHCBHKMIA: KOHTTIOMEPAaTN COMMYNbCLKOI CBiTU (Kpenaa); 840-950 930, 950 Pb, Sb, Hg
YeTBEpPTUHHI BigKnaau 600-980 860, 910, 930, 950 | Cu, Zn, Pb, As, Bi, Te, Sb, Hg
HWKHBOBOPOTCHKUIA: NaneoreHoBu gonit 790-960 910 Cu, Pb, As
BepxoBMHCbKWIA: YeTBEPTUHHI Bigknaan 600-960 — Cu, Pb, Bi, Te, Hg
ABnyHIBCbKMI: KOHrIoMepaTy cnobiacbKoi CBITU (MioLEH); 920-980 930, 950, 980 Cu, Sb
YeTBEPTUHHI BigKnaan 880-990 — -
[MepeynHCbKNIA: YHeTBEPTUHHI Bigknagun 860-950 910, 930 Cu, Pb, As, Hg

Harbinbwe GaraTorpaHHukiB 3o50Ta 3HangeHo B Bob-
puKiBCbKOMY pyaonpossi. Cepe HUX NepeBaxatoTb CMOTBO-
peHi pomboaoaekaenpu. Ha coTHi 3onoTuH npunagae nuwe
5-10 kpucTanis i3 4iTkMM KpucTanorpadiyHMM OrpaHeHHsIM,
e Ha 15—20 3onoTnHax po3BUHYTI OKpeMi rpaHi. binbLuictb
KpucTaniB 30510Ta 3HanaeHo B 30Hi OKUCHEHHS 1y AerntoBia-
NbHO-antBianbHUX Bigknagax, NoOoAUHOKI GaraTorpaHHMKK
BMSIBITEHO TaKOX y Mpobax rinoreHHux pya. Yacto pomboao-
Jekaeapwn YTBOPKOKTb HenpaBuiibHi 3pOCTKM, iHOAI ABIiR-
Hukn.  PigkicHummn  cdopmammn € okTaegp, Kyb i
TeTparekcaezp. MNMepwi ABi dhopmu ycknagHowTe pomboao-
AekaefpuyHi 3a rabitycom iHameign. OkTaegpu 3onoTa no-
OOMHOKI, uvacTiwe kybG | OKTaegp 3ycTpivalTbCsl Ha
KpucTanax pas3oM, NOYeproBO BMKOHYHOUM rabiTyCHy pornb.
Cepen kpuctanis 3onota 3 BobpukiBcbkoro pyaonpossy
TpannsAwTbCA YHikanbHi kpucTanorpadivHi yTBopeHHs. Ce-
pen HUX, Hanpuknaa, He3akoHOMIPHWI 3POCTOK ABOX iHAMBI-
4iB 3 KOMOiHaUiiHUM HabopOM rpaHel pPi3HUX NPOCTUX
dopm. OguH i3 iHOMBIOIB € kOMOiHaLielo TeTparekcaegpa
{250}, kyba, okTaegpa i pombogonekaeapa. Apyruii iHauBeia
3pPOCTKY OrpaHeHu ripLue, Ha HbOMY PO3BUHYTI NuLLEe AesKi
rpaHi kyba i TeTparekcaegpa. Cepen GaraTorpaHHUKIB 30-
nota 3 pygonpossy loctpun Byrop Bia3Ha4YeHO piadKiCHI OK-
Taenpu, KpUcTanu 3 rpaHaMm okTaepa i pombogonekaeapa
Ta rekcokTaegp Macot 6,57 Mr, WO BMPIC Y NOPOXKHUHI KpK-
cTana ksapuy.

Ha ocobnvBy yBary 3acryroBye po3cunHe migucre 30-
noto JoHb6acy, wo 6yno susasneHo K0.0. KysHeuoBum (Ky3-
Heyoe u 0p., 1977) y kapOOHOBUX i HWKHbOYETBEPTUHHUX
anioBianbHMX Bigknagax y cycigHix 3 HaronbHUM Kpshkem
panioHax. BoHO mae pisHy copMy: nnacTUHYacTy, rpyaky-
BaTy, nyckaTy, raykysaTty Ta amebonogibHy. Po3mipu 3epeH
Big 0,1 oo 1,0 MM, nepeBaxatTb HaXAPIOHILWI 30MOTUHMW.
CTyniHb iXHbOro 3HOCY cepefHi. [Ixepeno Luboro MigucToro
30510Ta He BUSIBIIEHO.

3a XxiMiYHMM CKNagoM [OOHelbKe 30M0TO HEe3BUYHE
(Tabn. 4), KpiMm po3cMNHOro MigucToro 3onoTa, TyT MoLn-
pPEHO KOpiHHE PTYTUCTE 30510TO, XapakTepHe AN 30M0To-
nonimeTaniyHux pyaonposisie HaronbHoro kpsxky. [Ans
LbOro 30510Ta BNacTMBa Benvka po3bikHicTb npobu, ane ne-
peBaxae 3onoto 800—900 npobu. KoHueHTpauis pTyTi B 30-
noti gocdrae 1-6 mac. % i He 3anexuTb Big po3mipy Ta
Mopdonorii KpucTanis, iXHbOi Npobu | MiHepany-rocnogaps,
Lo BMiLLye 30r10T0. KceHoMopdHe pTyTUCTE 30M10TO TaKoX
TpannsieTbCA B NipUTi, apceHonipuTi, KBapLi Ta aHKEPUTI.

MpodinbHe Mikpo3oHayBaHHS pomboaoaekaenpis  3o0-
nota 3 BobpukiBCbKOro pyaonposiBy nokasarno, Lo cpibno i
pTyTb B 06'eMi KpucTanis noBoasitb cebe ogHakoBo — nepu-
depiriHi 30HU iHaMBIQIB 30arayyoTbCs HUMKW. PisHMLA KOHLe-
HTpaLin cpibna B KpavoBUX YacTMHaxX KpucTanis Ta ixHixX
aapax ctaHoBuTb 2—7 mac. % (Hanp., y sapi kpuctana 14—
15 mac. % Ag, a Ha roro nepudepii 19-19,5 mac. %). Bwmict
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pTYTi 3pocTae Bif ueHTpanbHux (1,2-2 mac. %) Ao Kpanosumx
(2,6-2,9 mac. %) 30H kpucTanis. Makcumymun Ta MiHIMymMu
cpibna i pTyTi Ha KOHLEHTPAaLINHMX KPUBUX BIANOBIAAKTE 3HW-
XKEHUM i NiOBULLEHNM KOHLIeHTpaLiam 3o5ioTa. BMicT 3onota
B LUEHTpanbHMX YacTuHax iHAMBIAIB 3MiHIOETbCA Big 73 00
83 mac. %, 3HWXKYHUYUC Y KPANOBKX YaCTUHAX Y CEPENHBOMY

Ha 3—6 mac. %. CnocTepiraeTbcs NocTynose AeLo acumeT-
pyYHe 3pOCTaHHA KOHLUEeHTpauii cpibna B HanpsaMKy 4o nepu-
depii iHAMBIAIB. TakMum 4YMHOM, TPOXWM acMMETPWYHI, ane
B3aEMHO KOMMEHCYHOYi KOHLIEHTPALHI KpuBi 3oM0Ta i cpibna
y pombogoaekaenpiB, a TakoX xapaKTep po3rnoAiny B HUX
pTYTi cBigYaTb NPO CUHrEeHEeTUYHY HEOAHOPIAHICTb KpUCTaniB,
TO6TO NPO OAHOYACHE BigKNaAaHHs 30M10Ta i pTyTi.

Ta6nuys 4
XiMmiyHMM cknap caMmopofHoro 3o5oTa i3 pyaonposBsiB [lJoHeLbKoro 6acenHy
Mpo6a .
- - = — XapakTepHi
PanoH, pyaonposs, nopoau FpaHnyHi Hanuacriwi eneMeHTH-0OMILLIKH
3Ha4YeHHs 3Ha4YeHHs
HaronbHWi Kpsx: NiLLaHO-TMMHUCTI MOPoAW (HWXHIN KapboR); Hg (no 6 mac. %), Fe,
Bo6pyKIBCEKMI PYAONPOSE; < 600-950 800-899 Zn, Pb, Cu, Bi, Sb, As, Te
Pyponposis NocTtpun Byrop 850 — —
Kanbmiyc-TopeLbka Ta BaxmyTcbka KOTMOBWHM, MiBOEHHO-CXiAHA YacTUHA 820-880 Cu (1,1-39,15 mac.%),
Hoxb6acy B micui 3nutTs pik Miyc i KpuHka (Ky3Heuos u dp., 1977): 605-940 920 940’ Ag (1,2-15,2 mac.%),
KapbOHOBI i HXKHBOYETBEPTUHHI antoBianbHi Bigknagu ’ Fe, Pb, Hg, Sb, As, Bi

Bnnne ocobnmBocTel XiMiyHOro ckrnagy MiHepanoyTBo-
ptoBarnbHOro cepefoBuLLa Ha MOABY TUX YK iHLLIMX hopM 3a-
ranbHoBigoMMWA.  Buxogaum i3 CTPyKTypu  3osoTa
(rpaHeueHTpoBaHa KybiyHa rpaTka) ronoBHi hopmu pocty
MNOro KpucTaniB 3rigHo 3 iXHiM TEOPETUYHUM 3HAYEHHSIM CTa-
HOBNATbL Takui paa: oktaeap, kyd pombogoaekaeap, Tetpa-
roH-Tpuoktaegp {311} i T.4. 3axonneHHa B npoLeci pocTy
KpUCTanom AOMILLOK MOXe MIHATU HanpsiMK1 NepeBa)kHOro
HapOCTaHHs iHOMBIAA, WO B MiACYMKY MOXe NPU3BECTU [0
NosIBM rpaHel pisHNX NpocTMx oopM i 4O 3MiHM rabiTycy Kpu-
ctanie. Ha wrtyyHo BuMpoleHux GaraTorpaHHukax 3oroTa
rpaHi pomboaoaekaenpa (rabiTycHi Ta apyropsigHi) YacTiwe
BCbOro PO3BUBANUCs B yMoOBaXx IXHbOI KpucTanisauii i3 pos-
YMHIB, WO BMiLWYOTb pTyTh. MabyTh i B pygonposisax Haro-
NbHOTO  Kpshka KpucTanu 3onota dopmyBanucsa i3
36aravyeHux pTyTTHO 30/TOTOHOCHMX PO34MHIB.

CamMopodHe 30/10mo YKpaiHcbkoeo wyuma. Pynonpo-
ABM 30M0Ta Ha YKpaiHCbKOMY LWUTI MawTb pPi3HUN BIK i
noB'aA3aHi 3 pi3HMMUK Nopogamun 1 pyaHUMU npouecamu. Ak
Oyno 3a3Ha4eHo BuLUE, Y Uil CTPYKTYpPi BUAINSIOTL YOTMPY
BenuvKi 30r0TopyaHi perioHn: BonunHcbkuiA, LieHTpanbHOYK-
paiHcbkuii (pyoonposisu Mariceke, KnuHui Ta iH.), MpugHin-
poBcbkuin (pyponposisu banka LUupoka, Banka 3onorta,
CepriiBcbkun, TomakiBcbkuin Ta iH.), lNpuasoBcbkun (pyaon-
posiBu COpOKIHCbKOI 30HU Ta iH.). 3rigHO 3 AoChigKEeHHAMMN
M.M. Wep6aka i O.M. Wepbaka (Llepbak ma Llepbak,
1993) HamnGinb NPOAYKTMBHI, 3 MOrNsSAY Ha 30MOTOHOC-
HiCTb, € NisHboapxencoki (banka 3onoTa, banka Lupoka Ta
iH.) Ta paHbonpoTepo3ovickki (Malcbke Ta iH.) eTanu eHgo-
reHHOro pyaoyTBOPEHHS Ha YKpaiHcbkomy wuTi. Mepui Ti-
CHO nOB'A3aHi 3 rpaHiT-3eneHokam'sHUMK acouiauisimu,
APYri — 3 rpaHiTamMmy 30H aKTuBi3aLii.

B apxelncbkyx nopogax iHWMX KOHTUHEHTIB 30510TO 30cepe-
[JXXEHO B XuNax i NpoXurkax KeapLly, a TakoX y 30Hax BKpar-
neHHs cynbdiais, Aki iHOAI MPOCTOPOBO MiCLAMW po3gineHi. Y
NpoTEPO30i 30M10TO NOB'A3AHO i3 CYTTEBO KBapLIOBMMU Mario-
cynbigHMK pyaHUMKM Tinamu, Ski 4acTo YTBOPHOKTb NOJ0B-
XEeHi M MOTYXHi >XunbHi 30HW. Ha BigmiHy Big apxewcbKoro,
NPOTEPO30MCHKE 30510TE 3PYAEHIHHA rpynyBanocs B iHWKX Mi-
CUSAX — Y KparioBMX YacTvHaX Mnatopm i B Mexax BHYTPILL-
HbOMMaTOPMHMX MPOMMHIB, Ha MiCUi SKUX BUHWKanu
CKnagyacTi MOSACK i3 KUCNMM | cepeHiMM 3a CKnagoM iHTPYa3i-
Amun. PyooHOCHI rigpoTepmum TyT TiICHO NOB'A3aHi i3 cuctemamm
rmMmbrHHNX posnomis. MNoaibHa cuTyalis 3 apxencbkum i Npo-
TEPO30MCHKMM 30510TOM i Ha YKpaiHCbKOMY LLUTI.

3a posmipamu cepeq BMAMMOro 3oroTa 3 BigoMux pygon-
posiBiB YKpaiHCbKOro LuTa nepeBaxarTb 30510TUHM B 0,1—
0,4 mm, pigko BoHM gocaratotb 1-3 MM. OCHOBHMI Mopdpore-
HETUYHUIA TN CaMOPOZHOro 30M0Ta i3 UUX pyaonposiBiB —

KCeHOMOpPHI YTBOPEHHS. 30/10TO 3aiMae nepeBa)kHoO Mopo-
XHUHU, TPILLMHK A NPOMKKM MiXK 3€pHaMM Ta Kpuctanamm pi-
3HMX MiHepaniB, TOOTO npuiMae BUMYLIEHY dopMy
BHACNIAOK BinbLU Ni3HLOro YTBOPEHHS i 3aNOBHEHHS BiNTbHOrO
npocTopy. Kpuctaniyi chopmu y Burnsai 6aratorpaHHukiB
TpannswTbea y pyponpossax AxtoBe (HwkHe [Mobyxoks),
KnuHui, CopokiHCbKOT 30HM 11 0cOGNMBO B pyaonposiBi B pan-
oHi XoBTux Boa. [1ns ocTaHHbOro xapakTepHi ApibHi Kpuc-
Tanm 3onota (0,1-0,3mm) 'y Burmsgi  okTaegpis,
KybookTaeapis i pombogoaekaenpis, ki 3aiMaloTb MicLsa B
TpilMHax i NOPOXHUHAX y kBapui. 'emiigioMopdHi yTBOpeHHS
30M10Ta XapakTepHi Ansa pygonpossie CopokiHCbKoT 30HU. Ha
TaKuX 30M10TUHAX PO3BUHEHI efeMeHTN KCEHOMOPMHUX Ta igi-
oMopdHUX ¢hbopm, TOBTO BOHM Manu OesikuiA Yac Ansi Binb-
HOro pocTy iHamMBIAiB. MOTPIGHO TakoX 3a3HAYUTU HASBHICTb
[BOX reHepalii 3onoTa (41 cTagii 30n0Toi MiHepanisauii) y
pygonposBi Mancbke: paHHLOro KCEHOMOPMHOrO i Mi3HLOrO
KCeHOMOpPdHO-igioMopdHOro 3onoTa.

3a XiMiYHMM CKIMafloM CaMOpOAHE 30510TO LIbOro PerioHy
[OCUTb PIBHOMaHITHE, | BCE XX NepeBaXxae NoMipHO BUCOKOMPO-
GHe i gyxe BucokonpobHe (Tabn. 5). Cepen xapakTepHux Oo-
MILLIOK Y HbOMY 3a3Ha4vMMoO Migb, OcobnvMBO B 30M0Ti 3
BonuHcbkoro, LieHTpanbHoykpaiHebkoro i MpuaHinpoBcbKoro
perioHiB, LLO BKasye Ha MOXMNMBI FeHETUYHI 3B'A3KM 30/10TOr0
3pyOeEHiHHS 3 YNbTPaoCHOBHMMU nopofdamu. BBaxaeTbes, Lo
npu BMICTi Migi B camopoaHoMy 30m0Ti 6inbLue 3 mac. %, BOHO
NnoB'A3aHO 3 rigpoTepmMaribHO-MeTacoMaTUYHUMK  YTBOPEH-
HSIMW NO YNbTPAOCHOBHMX Nopoaax. 3a3snyan BMICT Mifi B ca-
MOpPOAHOMY 30510Ti B BinMbLLIOCTI poaoOBULL CBITY HEBEMUKUN i
yacTo He nepesuwye 0,5-1,5 mac. %. MNpoTte 3Haxigkn mignc-
TOro 30r10Ta Yy CBiTi BigoMi, y TOMy 4ncni B 6aratbox pyaonpo-
aBax YkpaiHcekoro wuta. Hanpuknag, y CepegHbomy
Moby»;oki (pynonposem [lemos'apcbke, KaniTaHiBcbke, [lonosa-
HiBCbKe) 3HaraeHo 30M0T0 i3 BMiCTOM Migi Bia 3,7 0o 25,5 mac.
% (Heuaes, 1992). LLle BinbLue i€l AOMILLKM MICTATb Aesiki 30-
notuHu 3 Tomakiscbkoro pyaonposiy ComiiBCbKOI CTPYKTypU
—Big 27,7 no 31,4 mac. % (i3 Bmictom cpibna 7,9—-15,1 mac. %).
[Mpy LBEOMY 30MOTVMHM 3 BUCOKMM HEPIBHOMIPHUM i BOAHOYac
MOCTIMHUM BMICTOM Mifi MaloTb MeBHY MOpPEOnorito, BOHW
OKpyrni, rpyako- i ApotonodibHi. Ha BigmiHy Big, HUX NnacTuH-
yacrTi 6inbLu BUCOKONpo6Hi 3onoTuHM (npoba 875-900) i3 uporo
PYOONPOSABY XOM i MiCTATL Midb, ane B Marin KinbKocTi (6rM3bko
0,65 mac. %). Omxe, 30M0TO B JaHOMY PYAONPOSIBi pi3HE 5K 3a
Mopcponorieto, Tak i 3a XiMiyHMM ckrnagom. Moxnmeo, TyT mae
MicLie MPOSiB ABOX MOro reHepadivi. MoxHa nuiue npunyctuTy,
Lo 30510TO OaraTe Ha migb Oinbll paHHe, a GigHe — GinbLu ni-
3He. lMoaibHy eBontoLito XiMIYHOrO Cknaay — Bif, PaHHBOrO Mi-
auctoro o Ginbw  nisHBOro  cpibnmMcToro — 3asHavae
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C.B. Heuyaes ans 3onota 3 pygonpossisa CepegHsoro [lo-
oyxoks (Hewaes, 1992). Ak Binomo, NposiBU MiAMCTOro 3omota
B 3€MHili KOpi NOB'A3aHi 3 06nacTsiMn akTMBHOI OisiNbHOCTI OC-
HOBHWX i yNIbTPAOCHOBHMX Marm.

Tunomopddiam camopoaHoro 3onorTa i3 pyaonposisis
YkpaiHu. 3a pesynbTataMmu HawuMx AOCNiOXeHb camopoa-
HOro 3onota 3 pygonposBiB YKpaiHu i 3rigHO 3 03Ha4YeHolo
BuLe knacudikauiero H.B. MeTpoBcbkoi pyaHux poaosuLy,
30110Ta 3a MUBUHHUMKY PIBHAMM IXHBOrO POPMYBaHHS (rnu-

YMOBHOCTi MOXHa BigHeCTu fo rmubuHHoro, 3onoto Harone-
HOro kpspka i gesikux pygonposBiB y Kapnatax — go rnu-
OUHHO-CepeaHbOrNMOMHHOIO | 30moTo 3akapnatta — Ao
mManornmbnHHoro. YkpaiHCbKe 30510TO Pi3HOBIKOBE: apxew-
CbKe i NPOTEepPO30NCbKe Ha YKpaiHCbKOMY LUWTi, Naneo3on-
Me3o30M1cbke B [loHbaci, npoTtepo3soii-naneo3oiicbke B Kap-
narax, kanHosomnceke B 3akapnatTi. PosrnsHemo HanbinbLu
XapaKTepHi 03HaKu Pi3HOrMMOMHHOTO i Pi3HOBIKOBOrO 30M10Ta
Ykpainu. o Hux mu BigHOCMMO ocobnmBOCTi Mopdornorii,

OWHHI, cepegHbOrMMOUHHI 1 ManornubMHHI) BinbLwicTb 30- Kpuctanomopdonorii, BHYTPIiWHbLOI OyAoBKM,  XiMiYHOrO
nota 3 pygonposiBiB YKpaiHCbKOro LwuTa 3 Aesiko Mipoto ckragy 3onoT1a Ta noro MiHepanbHi acouiadii.
Tabnuys 5
XimiyHUMM cknag caMopoAHOro 30M0Ta i3 pyaonposBiB YKpaiHCbKOro wuta
XapakTtepHi

Mera6noku wuTta

Mpo6a 3onoTta .
eNleMeHTU-A0MILLKN

BonuHcbknin (BoHdapeHko, 2009;
BoHdapeHko, 2014; BoHOapeHKo

900-950, > 950 i 800-899 Cu

(KpuBopixxsi)

ma iH., 2015)
[HicTpoBCbKO-By3bkuii MepeBaxHo 900—-950, > 950 i 800—899, iHoai 600-699 i < 600 Cu, Bi, Sb
IHryneubkui MepeBaxHo 900-950 i > 950, iHoai 800-899 Cu, Bi, Mo, Se, Fe,
Co (?), Ni (?)
CepeaHbonpuaHiNpoBCbKNIA MepeaxHo 900-950 i > 950, iHoai 800—899 Cu, Zn, As

CepeaHbonpuaHinpoBChHKMiA
(MpugHinpos's)

MepeaxHo 900-950 i 800-899, iHoai < 600

Zn, Pb, Cu, Bi, Sb, As,
Fe, Pt, Mo, iHogi Hg

MpuraszoBcbkuin

MepesaxHo 900-950 i > 950, iHoai < 600

Cu, Mo, Fe, Ni, Co, Sb,
As, Pb, Zn, Hg

Mopaponoezis i kpucmanomopgponozis. Cepen Bugu-
MOro 3o1foTa 3 pygonpossiB YkpaiHu TpannsTbes sK igi-
OMOPHi YyTBOpEeHHA — pobpe orpaHeHi KpucTtanwu, iXHi
3aKOHOMIpHI Ta BMNaAKOBi 3POCTKW, OKPYrMi KpucTanu Ta
iHOMBIOW 3 O3HaKaMuM CKENeTHOro pocTy, AEHAPUTH | AeHA-
puTOoigKn, Tak i 4OMiHYHOYI KCEHOMOPMHI YTBOPEHHST — Nii-
BKM, IYCKMW, NITACTUHKK, rPyaKo-, Kpanne-, rofko-, ApOTo- i
AeHapuTonodibHi 1 HenpaBunbHi 3a hopmoto 3epHa. Hai-
OinbLl pisHOMaHiITHa KpucTanomMopdosnoris ManornmounH-
Horo 3onoTa 3akapnatta (pogosuie MyxiiBCbke, KBapL-
6apuToBi xunu). IHAMKATOPHUM MOKa3HMKOM 3o0roTa i3
KBapL-0apuToBUX XMI LUbOro poAaoBulla € noro bararor-
PaHHUKM Ta iXHi ABINHWKM | AeHApUTHI bopmun. MNepeBaxHa
OinbLiCTb 30M0TMH — Ue Jobpe orpaHeHi Kpucrtanu, ixHi
3pPOCTKM | AEHAPUTH, 3HAYHO MEHLLE 3 HENpPaBUNbHO ¢o-
pMoto. Maixke BCi kpuctanu € KybookTaegpamu i3 3MiHHUM
rabiTycHum 3HauyeHHsM 060x copm. Kpuctanm yacto cno-
TBOPEHI i3 CNIIOLWEHHSAM y340BX MOTPINHOI OCi cMMeTpii,
pigwe — B iHWKX KpucTanorpadiyHux Hanpsamkax. Ak pig-
KiCHi dpopmu KpucTanis TyT BiA3Ha4YeHO TeTparoH-TpMUoKTa-
enp {311}, pombGoponekaenp i TeTparekcaeap {210}.
KybookTaeapu 4acTto yTBOPHOTbL 3pOCTKM i3 ABOX-TPbOX
iHOMBIAIB i OinblUe, a TakoX ABIMHWKW 3a WniHeneBuMm 3a-
KOHOM. YHiKanbHUMW € CKNnagHi LUWKNiYHi ABiHUKK. PisHo-
MaHiTHi 3a hopMO0 AeHAPUTU — ManornubuHHoro 3onoTa.
IHWa mopdonoria — y rmmbrnHHO-cepeaHbOrMUOGUHHOrO 30-
nota 3 pygonpossis [JoHbacy Ta Kapnat. Cepen nnactuH-
yacTmx i rpyako-, OpoTo- i KpannenogibHux 3epeH
JoHeubkoro 3onota (bobpukiscbkuii pygonposs) 6arartor-
paHHMKM 3ycTpivatoTbest HevacTo. OcHoBHa ixHSA hopma —
pombogonekaeap. Ha pigkicHux kpuctanax rpati {110} no-
€OHyTbCs i3 cnabo po3BUHEHUMU rpaHsaMK Kyba i okTae-
apa. lHkonu ui popmu MatoTk rabiTycHe 3Ha4YEHHS, 4O SKMX
MoXe faopaBatucsa TeTparekcaeap {250}. Pombonoaekae-
OpVv 3050Ta 4YacTo HeJoCKOoHani, a SKWo i30MEeTPUYHi, TO
ayxe apibHi. TpannsawTbcs ABIMHMKKM | BUNAOKOBI 3pOCTKM
pomboaoaekaeapis. Kpuctanomopdonoris kapnaTcbKoro
3onoTa We 6igHiwa. HegockoHani 6aratorpaHHukM 3onoTa
3HangeHo cepeg remiigiomopdHo-kceHoMOpHOro 3onoTa
3 KOpiHHWX pyaonposiBiB PaxiBCbKOro pyaHOro pawvioHy.

Kpuctanu 3onota TyT MatoTb hopmy okTaeapa, iHoai kybo-
okTaegpa. Po3cunHe kapnaTcbke 30110TO — Lie NepeBaXHo
KCEHOMOPMHI YyTBOPEHHS, 4acTo nnacTuH4yacToi copmu,
BOHO fobpe obkaTtaHo. Cepepn rmMbuHHOroO 3onoTta 3 pyao-
nposBiB YKpaiHCbKOro LwmTa [OockoHani GaraTorpaHHuKW
HaJ3BMYanHo pigkicHi. Ix sHaaeHo Tinbku B pyaonposisax
6ina XoeTux Bog (cepen MmikpoyTBOpeHb 3onoTa) Ta Ax-
ToBe AXTOBOr0?. Y CBOI BiNbLUOCTi 30110TO KCEHOMOPHE,
pigwe remiigiomopdHe, 6araTorpaHHMKK AOro i3 3ragaHux
BULLE pyOonposBiB MaloTb popMy OkTaeapa, iHoai ky6oo-
KTaegpa i pombogoaekaeapa.

Pesynbtat npoBedeHMX MOPOSOriYHMX [OCHiaXeHb
rokasanu, Wo YactoTa po3BUTKY NMPOCTUX dhopM KpucTanis
30/10Ta Y BiJOMMX 3010TOPYAHMX panoHax YKpaiHu B OCHOB-
HOMY BIiOMOBiAaE paHille BM3HAYEHUM psigaM TakuX 4acToT
Ons 3onota 3 6aratbox poaoBuLL, CBiTy. HackpisHoto dhopmoto
MNOro KpucTanis y pi3HMX 3a reHe3nMCcoM i BiKOM MiHeparbHUX
YTBOPEHHSX € OKTaeap, y BinbLIOCTi BUNaaKiB BiH i € rabityc-
HOH hopMOt0. Y HanNpsIMKY Bif, py4ONpOsiBIiB BENUKUX MMMOWH
[0 pyZoonposiBiB Manux rmubuH Kpuctanu 3oroTta cTalTb
GinbL cknagHuMK 3a hopmoto. Mpu LbOMY 3pOCTaE KinbKiCTb
nobpe orpaHeHUX KpucTanis, ane BogHoYac iHAMBIAKW i3oMeT-
pvyHOro obpucy 3MmiHIOKTECA CMOTBOPEHUMYK KpUCTanamu.
Mopsa i3 geHgputTammn, CTyneHeM A0CKOHAanocTi hopm Kpuc-
Tanis, HeogHoOpPIgHICTIO OyaoBM i HM3bKOW Npoboto cknagHi
OBIVHUKW-N'ATIPHUKM  30M10Ta  BUCTYNalTb  TUMOMOPHOO
03HaKo BnM3bKONOBEPXHEBNX YMOB BifiKnagaHHs MiHepany.
Taki cknagHi ABIMHMKN 30510Ta BigoOMi B ManornmbuHHMX po-
posuwax Pocii (HuwkHe Mpramyp's) Ta PymyHii.

BHympiwHs 6ydosa. OcobnuBOoCTi BHYTPILLIHBOT 6y40BU
30M10TUH PO3MMSAAAIOTLCA SK BaXKNMBi FEHETUYHI O3HaKMW.
BinbLl Benuki YaCTUHKU CaMOPOAHOro 30510Ta 3 Pi3HUX MMu-
OWH MaloTb HEOZHAKOBY CKNaZHy CTPYKTYpY, sika BU3Ha4a-
€TbCA  IXHbOK  3EPHUCTICTIO, PO3BUTKOM  ABINHUKIB,
pPO3MNo4inoM AOMILLOK, HAABHICTIO MiHEPaANbHUX BKIOYEHb.
3a BHyTpIiLWHbLOW OyN0BOI BMPI3HAETLCA 3aKkapnaTcbke 30-
MOTO 3 Manux rAMBuH. Mloro HEoaHOPIAHWIA CTPYKTYPHUIA pU-
CYHOK 4acTO BUAHO Ha MONipoBaHMX 3pi3ax 30M0TUH HaBiTb
6e3 ixHboi 06pobKK cneLianbHUMU PO3YMHHUMKAMU — Lie 30-
HanbHa GyaoBa AeHapUTIB | KpyucTanis, rpybe NonicMHTETUYHE
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OBIVHVKYBaHHSA 3€peH, MiX3epHOBIi BMCOKOMPOGHI MpoXu-
kK, nobpe NposiBneHa 3epHUCTICTb 30M10TWH. Y 30M0Ti i3 ce-
penHix i Benukux rmMubuH 3ragaHi 03HaKM HEOAHOPIAHOCTI
3yCTpivaloTbCH piflle, Ta BCE X CrOCTepiraeTbCs TOHKe
OBIVHVKYBaHHS, 3€PHUCTICTb | penikTM BUCOKOMPOBHOro 30-
norta. HeogHopigHy CTPYKTYpy Mae po3cunHe 30M0To, AN
HbOr0 BNAaCTMBi YTBOPEHHS TOHKMX 0BnAMIBOK BUCOKONPOOG-
HOro 3050Ta Ha obkaTaHux 3epHax.

XimiqHut ckrnad. BuasneHo feski 3aKOHOMIPHOCTi Y 3MiHi
cknagy caMopogHOro 30510Ta i BMICTY B HbOMY €fleMEHTIB-
OOMILLOK 3aNneXHO Big rMUOUHHOCTI pyaoyTBOPEHHS. 30M10TO
3 Manux rmubuH nepeBaxHO HM3bkonpobHe (600—699) i Bia-
HOCHO Hu3bKkonpobHe (700-799), i3 cepefHix — cepeaHbOn-
pobHe (800—-899) i BucokonpobHe (900-950), i3 3HAYHUX —
BucokonpobHe (900-950) i mocmTb BucokonpobHe (> 950).
Tob6T70 Sk | B HaraTboX 30M0TOPYAHMX POAOBULLAX CBITY B
30M10TMX pyAonposiax YkpaiHu 3 nepexodoM Bif AaBHLOIO
rMUBNHHOTO | cepefHbOrNMMOMHHOIO 3pyAeHiHHSA A0 MOro-
AOr0 MasnornnbuHHOIO NPOCTEXEHO 3HWDKEHHS Npobu 30-
nota. BignosigHa 3anexHiCTb NPOCTEXYETbCA  LWOA0
KifIbKOCTi 1 BMICTY eneMeHTiB-40MILLOK Y 30J10Ti: Bif MiHepa-

ni3auji, wo 6yna cchopmoBaHa Ha BENUKUX rMnBMHax, 40 Mi-
Hepani3auii Ha cepefHix i Manux rMMbuHax KinbKicTb i 0cob-
NMBO KOHUEHTpaUis enemeHTIB-OOMILIOK Yy CaMOpPOAHOMY
30510Ti 3pOCTaloTh.

MinepanbHi acoujayji. Y pogoBuLiax i pygonpossax ca-
MOpOAHOro 3onota YkpaiHvu BOHM TakoX BigobpaxatoTb ria-
poTepmMaribHi yMOBM NOro YTBOPEHHSI HA Manux, CepeaHix i
BeNnuKux rmmbuHax. [JomiHytoui MiHepanbHi acouiadii 3onota
B GiNbLUOCTi reHeTMYHMX TUNIB NOB'A3aHi i3 kKBapLOM, Ae 30-
noTo, AK NpaBuno, kceHomopdHe. Y cynbdigax (niputi, ap-
CeHonipuTi, XxanbKonipwuti, ranexiTi, cdaneputi) BOHO
3arMoBHIOE TPILLMHM B KpUcTanax umx miHepanis abo kpucra-
Ni3yeTbCA 3 HUMU OQHOYACHO. Y 30HiI OKUCHEHHSI CaMOpOaHe
30510TO acoLit0€ 3 NIMOHITU30BAHUM NiPUTOM, A€ BOHO 3anu-
LLKOBe, paHilue nokanisoBaHe B NipuTi. HanbinbLw nowmpeHi
30Mn0TO-CyNbigHa, 30N0T0-KBapLU-CynbMigHa i 30noTo-KBa-
puoBa MiHepanbHi acouiauii.

Y 1abn. 6 y3aranbHeHO AaHi HaWuX AOCHigKEeHb camo-
poLHOro 30510Ta 3 BiAOMUX POoAoOBML, i pygonposieiB Ykpa-
THM, i Ha UiN OCHOBI 3pobrneHa cuctemaTvka eHOOreHHUX
30M0TOPYAHMX MPOSBIB YKpaiHW.

Tabnuys 6
CuctemaTtuka eHOOreHHUX 30JI0TOPYAHUX NPOsBIB i AesiKi 0cOBNMUBOCTi caMopoaHOro 3onoTa YkpaiHu
. . EnemeHTn-
PyaHi doopmadii Oco6nMBoCTi caMopogHoro 3omnoTta nomitKH
FeonoriyHi Bik 3onoTtoro Mop<onorin BHanens
perioHm Cbopma.uu ®dopmadii 3pyAeHiHHA BUAMMOTO 3010Ta, Npo6a sonora
nponsis PyA IXHIN po3mip
3akapnatcbkui Manux rnmbuH | Y6orocynb- | KartHo30MCbkuIn laiomopdHi 1 cnoTBopeHi MepeBaxae Cu, Fe, Te,
BHYTPILLHIA NPOrvH (meHwe  1,5|digHa (HeoreHoBwMIA) BaraTorpaHHuKW, iXHI 600-699 i Zn, Pb, As,
KM) HE3aKOHOMIPHi 3pOCTKH, MeHLwe 600 Sb, Hg
CKNagHi ABINHWKKW, AeHAPUTN
i KCEHOMOPHI BUAINEHHS.
Po3amip 3o0notnH 0,1-9 mm
HoHeupbka cknagyacta | Benukmx- MomipHo Me3o3soncbkuii-na- | KceHoMopdHi, pigko MepeBaxae Hg, Fe, Zn,
obnacTb (HaronbHui | cepedHix rnu- |cynbdigHa | Ne030MCbKui iniomopdpHi (baratorpanHukm | 800-899, iHoai |Pb, Cu, Sb,
KPSIXK) 6uH  (Binblue Ta ixHi 3pocTkun) BUAinNeHHs. | 900-950 i As, iHopi Te
1,5-3,0 km) Po3wmip 3onotuH 0,1-5,0 Mmm | MeHWwe 600
YkpaiHcbki Kapnatu Benuknx— [NomipHO Maneosoncekuii- KceHoMopdHi, pigko MepeBaxae Cu, Fe, Hg,
(Mapmapocbkui cepeaHix cynbdigHa npoTepo3oicbkuiA | igiomopdpHi (6araTtorpaHHukm | 800-899 i 900- Bi, Zn, Pb,
mMacuB) rMUounH Ta ixHi 3pocTkuM) BUAineHHs. | 950 iHoai As, Sb
(6inbwe 1,5— Po3amip 30n0TuH 0,1-5,0 MM | meHLe 600
3,0 km)
YKpaiHCbKUI WUT Benukux Manocynb- MpoTtepo3soricbkuin - | KceHoMOpdHi, Ayxe pigko MepeBaxae Cu, Bi, Mo,
rMuouH digHa Ta apXxencbkui inioMopdHi BUAINEHHS. 900-950 i 6i- Sb, Pb, Zn,
(6inbLwe 3 km) Po3awmip 3onotuH 0,1-4,0 mm | nbwe 950, pi- | Pt, V, Pd, Ni,
Awe 800-899, |As, iHogi Hg
iHoai 600699

MakeT KpucTanoreHeTU4HOro BU3Ha4YHUKa. Y BUKNa-
OEHOMY BuWLLE HaBedeHO OOrpyHTYBaHHS Kpuctanomopdo-
TNOriYHOro aHanisy caMopoAHOro 3050Ta i fogaHo PakTUYHUN
MaTepian BUBYEHHSA MOPEOOrii 1 KOHCTUTYLIT CaMOPOAHOrO
3onoTa YkpaiHu Ta posrfsiHyTo TUnomMopdiaMm camopoaHOro
3on0T1a. Hmwk4ye MM NPONOHYEMO MakeT KpuUcTanoreHeTuy-
HOro BM3HaAYHUKA MiHepany Ha npuknagi CcaMOpOLHOro
30/10Ta i3 ManeonpoTepo30NCbKUX BiNOKOPOBULBKUX KOH-
rnomepariB Ha BonuHi (Tabn. 7, puc. 1-7) (KeacHuus ma iH.,

2015). MopibHuin BapiaHT BM3HAYHUKA NOTPIOHO HaMOBHIO-
BaTN (hakTUYHMM MaTepiarioM Aris KOXKHOro 30M10TOpyAHOro
nposiBy. Y MakeTi akLeHTOBaHO Ha Taki po3ginu: 1) miHepa-
nbHi acoujauii camopogHoro 30n0Ta; 2) XiMiYHO-CTPYKTYpPHi
Ta iHWi ocobnueocTi kpucTanie 3onoTa; 3) Mopdonoris Kpu-
cTaniB 30m10T1a; 4) aHaTomisi KpucTanis 3onota; 5) cnocib i
MexaHi3aM poCTy KpucTaniB 30roTa; 6) TMnomopdHi o3Haku
KpucTanis 30M10T1a; 7) reHesunc 3omoTa.

Ta6bnuuys 7

KpucTanoreHeTU4HUIA BU3HAYHUK CaMOPOAHOro 30J10Ta i3 NaneonpoTepo3onchLKUX 6iNnoKOpoBMLLKUX KOHrMoMepaTie BonuHi

Moka3HUKu

XapakTepucTuka MiHepanis

PaioH, reonoriunHi ymoBu 3Haxo- | BonvHcbknin merabnok, binokoposuubka naneonpoTepo3oncbka CTPyKTypa, MeTaocaaosi nopoan bino-
[KeHHs1  kpucTaniB (MiHeparb- | KOPOBULbKOI CBITU (KOHFMoMepaTu, rpaBeniTv, NickoBukKW, apriniti, anesponit). Ocagosi nopoau 3a-

HUA KOMMIeKC,
TEKTOHIYHI AaHi, BiK nopig i 3py-
OEHiHHS, TUN MiHepanoyTBOpo-
BarnbHOro npotecy)

reonoro- | 3Hanu metamopdiaMy B ymoBax 3eneHocnaHuesoi dauii

MiHepanbHi acoujiauii

Y6orocynbdigHa — KBapL, NipuT. Y 3pocTkax i3 caMopoAHUM 30M10TOM: KBapL,, XIOpWT, Croaa, NonboBuUi
wnaT, KanbCcunit, caMopogHa Midb, Xanbko3uH, kapboHaT Mifi, camopoaHuii Bonbgdpam
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Moka3HUKKu

XapakTtepucTuka MiHepaniB

XiMiYHO-CTPYKTYPHi, i3nyHi Ta
TepmobaporeoximiyHi ocobnmeo-
CTi MiHepanis

3a ximMiYHMM cknagoMm 30510TO AyXKe pi3He: BUCOKOMNPobHe, cepeaHbonpobHe, cpibnucte, 3i 3Ha4YHOW Ao-
Milkoto cpibna i migi, a Takox Migmcte. OCHOBHMMM OMiLLKaMK B 3epHax camopogHoro 3osoTa 3 6inoko-
POBULBKMX KOHFIIOMepaTiB € cpibno i mMiab, y 6aratbox 30moTMHax BUSIBMEHi AOMiIlLKM 3ani3a (iHogi Ao
3,5 mac. %), B OKpeMunx 305110TMHAxX 3adhikCOBaHO HE3HAYHUI BMICT JOMILLOK Hikento i TuTaHy. MoxHa Bu-
inuTn 30n0T0 i3 gomiwkamu cpibna (go 85 % aHanisis), 3on0To i3 gomiwkamu Migi (3o 50 % aHanisiB) i
3051070 i3 AoMiwkamMu cpibna i migi (oo 44 % aHanisis). Bmict gomiwok cpibna i migi Ayxe pisHuin. Hainbi-
nblUe 30MOTUH 3 HWU3bKMM BMICTOM cpibna — y mexax 1-5 mac. %, 3Ha4yHO MeHLUe 30M0TUH i3 BMICTOM
cpibna B mexax 6—15 mac. %, npoTe 3ycTpivyaeTbecsa cpibnucTe 301070 i3 BMiCTOM Ginblie 21 mac. % Ag
i, HaBiTb, 40—44 mac. % Ag. MNpnbnnsHo Taka X TeHAEHLUIs LWoA0 BMICTY AOMILIOK Migi. Binblue nonosuHM
BUBYEHUX 30M0TUH MIiCTATb Big 1 40 5 mac. % OMILLIOK Migi, TPOXM MeHLle 30M0TUH i3 6—-10 mac. % gomi-
LIOK Mifi M BifHOCHO 3Ha4Ha YacTuHa 3010TUH MicTuTb Big 11 go 43 mac. % migi

3aranbHa mopdonoris

3a hopMOIo 30M10TUH PO3PI3HAETLCA NEPBUHHE, BTOPUHHE | BioreHHe 30moTo. dopma BUAiNeHb NepBUH-
HOro 30M10Ta NepPeBaXXHO KCeHOMOPdHAa, BTOPMHHOIO 30510Ta — 4YacTo igioMmopdHa, cepef GioreHHoro —
6araTo 3epeH nopucrtoro 3oroTa i ncesgoMopdo3 no MikpoopraHiamam. Cepen nepBuHHoro 3onoTa ba-
raTorpaHHWKM pifkKicHi, TOAi ik cepefl BTOPUHHOrO 3oroTa 6araTtorpaHHuKM NowwmvpeHi

TeopeTnyHuiA psag NPOCTUX
¢opm 3onoTa

OkTtaepnp, Kyb, pombogonekaeap, TeTparoH-Tpuoktaeap {311}

["onoBHi npocTti popmun

OkTaegp

[pyropsiaHi npocTi dpopmu

Ky6, pom6ogoaekaeap

Tunosi kombBiHaLjii NpocTnx
¢opm

OkTaepp+kyb+pombononekaeap

abiTyc kpucTanis OkTaegpuyHun
O6puc kpucTanis 130MEeTPUYHUIA | NNacTMHYacTmMmn
CkynbnTypa rpaHeu BnokoBa

[BiNHWKN [BiNHWKM | N'ATIPHWKW NOLWIMPEHi cepe BTOPUHHOTO 30510Ta
He3akoHOMipHi 3poCTkM [MowmpeHi cepes BTOPUHHOIO 30510Ta

Arperatu PigkicHi cepeg nepBMHHOrO 3o1noTa

CkeneTHi 1 aHTUCKeNeTHi CkeneTHi okTaeZpu NOLLMPEHI cepe BTOPUHHOIO 30510Ta
YTBOPEHHS

ABTOENITAKCUYHI YTBOPEHHS

[MowmpeHi sk HapocTu BTOPUHHOrO 3oroTa. Mikpopo3MipHi KpucTanu HapocTiB MaloTb pi3Hy opmy: Bif
KpuctanorpadiyHo HenpaBuIbHOT A0 ideanbHUX OKTaegpUYHMX KpUCTaniB Ta iXHiX 3pOCTKiB, Y TOMY Yucri
[OBINHWKIB | N'ATIPHMKIB OKTaeapiB i CKENETHUX OKTaeapis

[eHapuTHI yTBOPEHHS

BigcyTHi

IHWi ocoGnuBocCTi kpucTanis
(rpaHHi, pebepHi | BEpLUNHHI
opmK, po3LenneHui picT Ta iH.)

He BugasneHo

Mcesgomopdosum

3adhikcoBaHi nceBgomMopdo3n No MikpoopraHiamax

Posnogin dopm kpuctanise y re-
OrnoriYyHOMYy Tini Ta iXHi eBonto-
UiViHi psan

He 3'acoBaHo

AHaTomis

BusaBnseTbca XimidHa HEOQHOPIAHICTb A4N8 NONIPOBaHMX 3pPi3iB 30M0TUH; 4118 3€PEH KNacTOreHHoro 3onoTa
BMSIBNIEHO MO0 TMNOBY 30HAsbHICTb — NepudepinHa obnsimieka € KinbLU BUCOKONPOBHOK

Cnocib i MmexaHi3am pocTy kpuc-
Tanis

BinbHa kpucTanisauis i nowapoBuii Ta 6rOKOBUIA MEXaHi3MM POCTY AN BTOPUHHOrO 3oroTa. [Mepekpuc-
Tanisauis ans 6ioreHHoro 3onoTa. BUNOBHEHHSI TPILLMH, MOPOXXHUH NpU KpMcTani3aLii nepBUHHOrO 30510Ta,
BMNadKW BiNbHOI KpucTanisauii pigkicHi

TunomopdHi 03HaKn

36arayeHHs 30M10Ta AoMillKkamy Mifli, 3pOCTKM 3010Ta 3 MiHEpanamu LIeMEHTY KOHTIIoMepaTiB, XapakTepHi
03HaKM BTOPWHHOrO i BioreHHoro 3onota

[eHe3uc

CamopogHe 30r0To hopMyBarnocs in situ y uemeHTi GinoKOPOBULIbKMX KOHIIIOMepaTiB i NpeAcTaBneHo
LOHaMeHLLe ABOMA reHepauisiMu: NepBUHHUM i BTOPMHHMM 3010TOM. 3Ha4yHa YacTMHa CaMOpOAHOro
30510Ta 3 KOHrNoMepaTiB Hece 03HaKu JOPOCTaHHS 30J10TUH 3 YTBOPEHHSIM BTOPUHHOIO 30/10Ta Ta 03HaKu
ONs feskoi Noro YacTuHU GioreHHoro NnoxomkeHHs. [1o nepLimx HanexaTtb MiKpo- i HaHOKpUCTaniyHi aBTo-
eniTakCU4Hi HAPOCTN CaMOPOAHOrO 30510Ta Ha MOro 3epHax — YTBOPEHHS MOr0 Mikpo-HaHobaraTorpaHHu-
kiB. [o Aapyrux, 6inbw pigkicHMX, HanexaTtb TWMoBi OpMM MOPUCTOro 3o0n0Ta N 0cobnMBo
nceesgomopdo3n 30510Ta — 3anuLKK AiSnbHOCTI MiKpOOpraHiamie. IMOBIpHO, OCHOBHa YacTuHa caMmopoa-
HOro 3orioTa yTBOpWracst B Npoueci perioHanbHoro metamopdiamy GinokopoBULIbKMX OCaAKiB, CBiQYEH-
HSIM 4YOMY € 3pOCTKM 30510Ta 3 MiHepanamMmm LeMeHTy KOHrromeparTiB i AoMiHyto4a kceHoMopdHa dopma
30/10TVH. 30110TUHU KNACTOrEHHOro 30M10Ta Y KOHromMeparax pigkicHi

LEI

Puc. 1. 3pocTok camopogHoro 3onoTa (cBiTne) i kBapuy
(TeMHe) i3 naneonpoTepo3oMCbKUX BiNOKOPOBULILKUX
KOHrnomeparis (BonuHcbkuin merabnok).

15.0kV 0

JSM 6700F
Puc. 2. KceHomopdHe 3epHO camopoHOro 3omnoTta
i3 naneonpoTepo3oNCbKMX GiNOKOPOBULILKUX KOHINIoMeparTiB
(PEM 3HiMOK)

15.0kV X250 ‘WD 8.0mm

100um

T00pm . WD §

(PacTtpoBuii enekTpoHHO-MikpockoniyHun — PEM — 3HiMOK)
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JSM6 LEl  15.0kv 10um . WD 8.1mm JSM-6700F LEl  150kv
Puc. 3. 3epHo camopoaHOro 3050Ta, sike ManXe NOBHICTIO Puc. 4. Mikpopo3MipHi okTaeapu BTOPUHHOIO
obpocno KpucTanamm BTOPUHHOrO CaMOPOAHOro 3onoTa CaMOpOAHOro 30510Ta i3 NaneonpPoTepPo3oNCbKUX
i3 maneonpoTepo3oMCcbKUX 6iINOKOPOBULILKMX KOHIIIOMepaTiB 6inokopoBULILKMX KOHFIIOMeparTiB
(cnpaBa BUAHa HeBenuka CBiThilla YacTUHa NepBUHHOrO 30510Ta) (PEM 3HiMOK)

(PEM 3HimMOK)

JSMG700F LEI 15.0kV 00 lpun_ WD 8.0mm
Puc. 5. Mikpopo3mipHi ckeneTHi okTaeApu BTOPMHHOIO CaMOPOAHOro 30510Ta
i3 naneonpoTepo3oMcbKnUX GiNOKOPOBULILKMX KOHINOMepaTiB
(PEM 3HiMOK)

JSM-G700F 15.0kV 10um WD 8.0mm JSM-6700F

a
Puc. 6. 3epHo GioreHHoro 3omnoTa i3 naneonpoTepo3omcbKUX 6iNOKOPOBULILKUX KOHFNOMepaTiB:
a — 3epHo 3omoTa, 6 — AeTanisauis noBepxHi 3epHa
(PEM 3HimKm)

J 100um WD 8.0mm
Puc. 7. O6kaTaHe 3epHO KNacTOreHHOro CaMoOpPOAHOro 30510Ta i3 NaneonpoTepo3oMCbkux 6iNOKOPOBULILKUX KOHFNoOMeparTiB
(PEM 3HiMOK)
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BucHoBkuM. 3rigHO i3 3anponoHOBaHUM MakeToM Hamu 3i6-
paHo hakTUYHWUIA MaTepian pesynbTaTiB BUBYEHHS cCamMopoa-
HOro 30r10Ta i3 25 OCHOBHUX 30M0TOPYAHMX MPOSBIB YKpaiHW.
Lle € nigctaBoto 3pobuTy aesiki 3aranbHi BACHOBKM LLOAO reHe-
3U1Cy, MPOrHO3y i NOLUYKIB 30110TUX POAOBMILL B YKpaiHi:

|. 3a xapakTepoM po3BUTKY 30M10TOPYAHOI MiHepanisauii
B Pi3HMX reonoriyHnx yTBOpPeHHsIX YKpaiHn MoxHa BuainuTin
AIK NEepCNeKTUBHI TP OCHOBHI TUNX pPygHUX dopMauin: 30-
NOTO-KBApLOBUIN, 30M0TO-CyrnbgiaHO-KBapLIOBUIA, 3050TO-
CcynbigHum;

2. Mopdororisi i cknag camopogHoOro 3ofioTa Xapakre-
pu3ye 0cobnMBOCTI pyA0YTBOPHOBaNbHUX NPOLIECB (FrMMOUH-
HICTb BiAKNagaHHA pyd, YMOBM PyOOYTBOPEHHS TOLO).
Bapiauii npobu 3onoTta B okpemux Bunagkax MoxyTb BU3Ha-
YaTUCA He TiNbKN MUOKHHICTIO PYLOYTBOPEHHS!, @ 1 eNneKT-
POXiMiYHUMU peakuisiMu NOro BigKNagaHHs;

3. 3a Mmopdonorieto caMmoOpOAHOro 30510Ta MOXHa BU3HA-
Yatu dopmauinHmn TMn pogosuw, "Bepxu” i "HU3N" pygHMX
TiNn, micue pyaHux cToBMiB, CTagil MiHepanisauii Towo;

4. 3a mopdponorieto MiHepaniB-cynyTHUKIB 3oroTa — ni-
puUTY N apceHonipuTy MOXHA BM3HAYaTU MEpPCrneKTUBHICTb
PYOHWX Tifl Ha 30MOTOHOCHICTB;

5. CuctemHumin aHanisa TMnomopdHUX 0coONMBOCTEN Cy-
NbMiAHUX MiHeparniB i3 30110TOPYAHNX POAOBULL i pyAonpo-
ABiB [Ja€ MOXMNMBICTb IXHbOTO BUKOPUCTaHHA  Ans
aetanisauii pyaHo-copMauifnHOT HanNeXHOCTi 3pyAEeHIHHS;

6. Ak MiHepanoriyHi MoLYKOBI KpUTEPIii MOXHa BMKOPUC-
TOBYBaTU TUNOMOPGHI BNAcTUBOCTI Niputy (BMICT As, BiaHO-
weHHa Co/Ni, xapaktep nNpOBIOHOCTI, MNPUCYTHICTb
cTpykTypHUXx OH-rpyn Towo), apceHonipuTy (BiAHOLIEHHS
Fe/As+S, Np1CYTHICTb MOXINNBOrO CTPYKTYPHOro Au, Xxapak-
Tep NpoBigHOCTI) | kBapuy (iHdpayepBOHi CNekTpu, napame-
TpU TepMontoMiHeCLeHLiT, TepmobaporeoximiyHi gaHi).

OTxe, HWUHI M1 MaeEMO NEBHI BiAOMOCTI NPO MOpPdONOrito
i KOHCTUTYLO 3010Ta 3 PyAONpPOSBIB YKpaiHu i BOHM BinbLu-
MEHLU JOCTaTHI AN Toro, o6 BMKOPUCTOBYBATM L0 Xapak-
TEPUCTUKY AK MOXITMBUA KPUTEPIA MNOXOAXKEHHS | MPOrHO3y
3on0Toi MiHepanisauii. ManbyTHiMM gocnigXeHHsMK cnig
TinbkW getanidysaTtv MopdonoriyHi ocobnneBocTi caMopoa-
HOro 30510Ta i3 KOPIHHUX PYAONpPOsBIB YKpaiHW, i ocobnmey
yBary noTpibHO 3BEpHYTU Ha po3curnHe 30roTo. HaseHa iH-
dopMalis Npo MiHepanorito Lboro 3o010Ta HeJoCTaTHA ANs
HanexHoi ouiHkn 6aratbox poacunie. UWogo ximiuyHoro
CKrnagy yKpaiHCbKOro NMPUPOAHOro 30f10Ta MOXHA CcKasaTw,
Lo BiH AoBpe focnigKeHWI TiNbKK ANS OKPEMMUX POLAOBULL, i
pyoonposiB. XiMi4HMI cknag 3o5oTa i3 6aratbox pyaonpo-
SBIB YKpaiHN BMBYEHO LLie HegocTaTHbLO. Mamxke 30BCiM He
AocnigXeHo BHYTPILLHIO 6ya0BYy 30M0THH i3 6inbLIOCTi pyao-
nposBiB YKpaiHW, §K i MiHepanbHi BKNIOYEHHSA B HUX. Heob-
XiOHO TakoX crnpobyBaTy BUKOHATVM TepMobapoMeTpUYHi Ta
i30TOMHI 4OCAIAXEHHS PYAOHOCHUX PO3YMHIB, LLIO 3aKOHCEep-
BOBaHi B ra3oBO-PiAKNX BKMIOYEHHAX Y KpUcTanax 3onora.

Buuwe iwnoca npo BnaMme npupogHe 305r0T0. 30BCiM
Marno BifJOMO HaM Npo TOHKOAMCNEPCHE 3050To 3 HaraTbox
pyoonposBiB YkpaiHu, sike, BacHO, MOxe BGyTu KOPUCHO
KonanvHow. Pe3ynbTatu nepeniyeHnx ManbyTHix gocni-
OXeHb BaXnuei Ana po3B'a3aHHsA npobnemu ykpaiHCbKoro
30M0Ta i BAOCKOHANEHHS KpUTEPIiiB MPOrHO3y Ta MOLUYKY
MNOro poaoBuLL.

Cnuncok BUKOPUCTaHUX axepen

BoHpapeHko, C.M. (2009). 3onoTopyaHa MiHepanisauis 3axiaHoi YacTuHW
YkpaiHcbKkoro wuta. ABToped. AuC. ... kaHa. reon. Hayk. Kuis.

BoHpapeHko, C.M. (2014). MiHepani3auist Au-As Tuny B AOKeMOPiiCbkux
KoMnnekcax YKkpaiHCbKOro LMTa Ta rofloBHi YHHWKM iT nokanisauii. Minepan.
XypHan, 36,1, 59-73.

BoHpgapeHko, C.M., Cbomka, B.O., IpiHueHko, O.B. (2015). EHooreHHe 30-
10TO B AOKeMOBpiicbknx koMnnekcax BonvHcbkoro merabnoky (YkpaiHcbkui
LKT). 3anucku YkpaiHCbKoro MiHepanoriyHoro Tosapuctaa, 12, 119-131.

anui, C.A. MoHaxos, B.C., KeacHuua, B.H. (1996). PygHo-copmaumon-
Hasi cucTemaTuka U TMNoMopdU3mM MUHEPAnoB 30/10TOPYAHbBIX MECTOPOXAe-
HWI 1 NposiBneHui YkpauHbl. MuHepan. xypxan, 18, 4, 91-103.

KeacHuua, B.H. (1978). CnoxHble ABOWHWUKM MHOTOrpaHHUKOB CaMopon-
Horo 3onoTa. [Jokn. AH YCCP, cep.b, 7, 587-591.

KeacHuus, B.M. (1999). MopdoreHeTuuyHa knacudikaLis camopoaHoro 30-
nota Ykpainu. MuHepan. xypHan, 21, 4, 91-98.

Keachuus, B.M., 'puumk, B.B., BoHaapeHko, I.M. (2001). CamopopaHe 30-
noto i3 pygonposisiB KBacose i beperu B 3akapnarTi. MiHepan. xypHan, 23,
2/3, 5-8.

KeacHuus, B.M., l'puuuk, B.B., Jlerkosa, I".B., MatkoBcbkui, O.1., Natuw,
1.K. (1994). Mpo ximiuHWiA cknag camopogHoro 3omnoTa YkpaiHcbkux Kapnar.
MwuHepan. xypHan, 16, 3/4, 89-95.

KeacHuua B.H., KBacHuua, U.B. (2010). Mopdonorus camopogHoro 3o-
nota YkpauvHbl. Matepuanbl Bcepoccuiickol koHbepeHLmm, NocBsALLEeHHON
100-netuio H. B. MeTtposckon. Mocksa: UTEM PAH, 1, 234-236.

KeacHuus, B.M., KBacHuus, |.B. (2012). Hapuc 3 miHepanoriyHoi kpucTta-
norpadii camopogHux meTanis Ykpainn. Minepan. xxypHan, 34, 4. 13-22.

KeacHuus, 1.B., Kocoscbkuit, A.0., MenbHn4yk, B.I"., MaTetok, B.B. (2009).
CamopogHe 3omnoto 3axigHoi BonuHi. 3anvckm YkpaiHcbkoro MiHepanoriy-
HOro ToBapucrtea, 9, 92-99.

KeacHuua, B.H., KysHeuos, t0.A. (1977). Kpuctannomopdornorus 3onota
13 HaronbHoro kpspka (JoH6acc). Bonpockl peroHansHoM 1 reHeTu4eckomn
MuHeparnorun. Kues: Hayk. aymka, 63-67.

KeacHhuua, B.H., Ky3Heuos, t0.A., Natbiw, W.K. (1978)1. Kpuctannomop-
donorvsi caMopogHOro 3oroTa U3 HEKOTOPbIX PYAHbLIX PaloHOB YKpauHbl.
M3BecTtnsi AH CCCP, cep. reon., 8, 73-79.

Keachuua, B.H., KysHeuos, FO.A., lerkosa, I".B., LWapkuH, O.MN. (1978)2. Oco-
6eHHOCTU pacnpegeneHus cepebpa B MHOrorpaHHUKax caMmopoaHoro 3onoTa. Pe-
rvioHanbHas 1 reHeTudeckas MuHepanorus. Kves: Hayk. gymka, 2, 40-47.

KeacHuus B. M., Natuw I. K. (1996) CamopogHe 3onoto YkpaiHu. Kuis:
ApTEK.

KeacHuua, B.H., Nateiw, U.K., NuteuH, AJ1. (1979). OcobeHHOCTU KpuC-
Tannomopdonoruu 3onota YkpanHckux Kapnat. Matepuansl Komuccum mu-
Hepanorum n reoxumun KBIrA. Kues: Hayk. aymka, 4, 157-162.

Keachuua, B.H., Mametos, B.M., llazapeHko, 3.A. (1977). Kpuctannomo-
pdhonorus 3onota 13 3akapnatbs (beperosckuin paiioH). Matepuansl Komu-
ccumn MuHepanoruv u reoxumun KblrA. Knes: Hayk. aymka, 3, 71-78.

Keachuug, B.M., Maentok, O.B., BuwHescbkuin, O.A., KBacHuus, 1.B., Bu-
coubkuit, B.J1., MypHeHko, 1.B. (2015). CamopoaHe 3onoTo i3 6inokoposuLb-
KMX MpOTEPO30WCbKMX KOHrmomepatiB BonwuHi. 3anucku  YkpaiHcbkoro
MiHepanori4Horo ToBapuctea, 12, 103-116.

Keachuug, B.M., Migeucouwka, O.M., Nerkosa, I".B., lWamina, T.IM., Barnin,
B.O. (1994). o nuTaHHA NpO MiHepanoriYHy NpPUpOAY apXeonoriYHoro 30-
nota Ykpainu. MuHepan. xypHan,16, 5/6, 89-96.

Kosanbuyk, M.C., KBacHuugs, B.M. (1996). HessuuaiiHuin MopdbonoriyHuni
TMN 3omnoTa i3 poscunuila nobnuay pyaonposisy KnuHui (YKpaiHCbKWIA WwuT).
[eon. xypHan, 1/2, 169-173.

KpaueHko, I".J1., KBacHuua, B.H. (1996). 3onotas MmHepanusauus pyao-
nposBneHust x. Capgosbiit Ha p. Kapatiok (3anapHoe MNpuasosbe). Jon. HAH
Ykpainu, 9, 114-118.

KpaBueHko, I".J1., KBacHuua, B.H., BoHgapenko, C.H., BoHaapeHko, U.H.
(1995). Mopdonorusi 1 coctaB caMopoaHoro 3onota 3anagHoro MNpuasosbst.
MwHepan. xypHan, 17, 6, 25-35.

KysHeuos, tO.A., KBacHuua, B.H., CugeHko, O.I". (1981). Hosbiii TN 3010TOpY-
[HOW MyHepanuaaumm Ha tore Ykpaunbl. [Jokn. AH YCCP, cep.b., 6, 23-26.

KysHeuos, O0.A., MNaHoB, B.C., Camownosuy, J.I"., WapkuH, O.I. (1977).
Megaucroe 3onoto [loHewukoro 6acceiriHa. Bonpockl permoHanbHom n reHeTu-
yeckon muHepanoruu. Kues: Hayk. aymka, 59-63.

MyapoBcbka, 1.B. (2000). MiHepanoro-reHeTM4Ha Mogesb 30M0TOro
3pyaeHiHHA CaBpaHcbko-CrHMLIBCKOT nnoLwi (YkpaiHcbkuii LumT). ABToped.
[OWC. ... KaHA. reon.-miH. Hayk. JTbBiB.

Heuaes, C.B. (1992). HekoTopble 0cOGEHHOCTY NPOSIBMEHUIA 30510Ta U Ce-
pebpa B 3anagHon Yactu YkpamHckoro wmTa. ['eon. xypHan, 4, 79-88.

Hukonaesa, J1.A. (1978). leHeTyeckne O0COBEHHOCTN CaMOPOLHOrO 30-
noTa Kak Kputepum npu nomckax v oueHke pya u pocebinen. Mocksa: Hepgpa.

Hosropogosa, M.W. (1983). CamopogHble MeTanmnbl B rugpoTepManbHbIX
pyoax. Mockea: Hayka.

MeTposckas, H.B. (1973). CamopogHoe 3onoto. Mocksa: Hayka.

Metposckas, H.B. (1993). 3onotbie camopogku. Mocksa: Hayka.

CaswH, b.M., KsacHuua, B.H., npuH6ekos, H.K., CauHa, E.H., NaTbiw, U.K.
(1995). CamopoaHoe 30M0TO M3 BTOPUYHbIX KBapuMTOB YKenTtopeveHCKoro
ypaH-xene3opyaHoro mectopoxaeHnus (KpmBopoxckuit 6acceiit). Munepan.
XypHan,17, 5, 3-9.

CkakyH, 11.3. (1994). MiHepanoro-reHeTnyHa mogenb MyxiiBCbkoro 30-
noto-noniMeTaniyHoro pogosuwa (3akapnatTsa). ABToped. AMC. ... KaHA.
reon.-MiH. Hayk. JlbBiB.

CrtenaHog, B.B. (1993). MuHepanoro-reoxumuyeckme ocobeHHOCTU 30110~
TOro OpyAeHeHUs B AOBepxXHenaneo3onckmx Metamopduyeckux obpasosa-
HuAX YkpanHcknx Kapnat (PaxoBckoe pyaHoe none). ABToped. AuC. ... KaHa.
reon.-MuH. Hayk. J1bBoB.

Lepbak, H.M., Wepbak, A.H. (1993). Snoxm aHgoreHHoro pyaonposiene-
HUs B paHHeM fokembpuu. Meon. xypHan,1993, 5, 3—-11.

Lep6ak, H.M. (Pea.). (1990). MuHepansl YkpavHckmux Kapnat. MNpocTble
BellecTBa, Tennypuabl n cynbduapl. Knis: Hayk. aymka.

Kvasnytsya, V. (1999). Morphological and chemical characteristics of
Precambrian native gold from the Ukrainian Shield. Abstr. "Gold’99"
(Trondheim, Norway, May 1999), 110-111.

References
Bondarenko, S.M. (2009). Gold mineralization of the western part of the
Ukrainian Shield. PhD Thesis. Kyiv. [in Ukrainian].



ISSN 1728-2713

FEONOrIS. 4(83)/2018

~17 ~

Bondarenko, S.M. (2014). Mineralization of the Au-As type in Precambrian
complexes of the Ukrainian Shield and the main factors of its localization.
Mineral. J., 36, 1, 59-73. [in Ukrainian].

Bondarenko, S.M., S'omka, V.O., Grinchenko, O.V. (2015). Endogenic gold
in Precambrian complexes of the Volyn megablock (the Ukrainian Shield).
Proceedings of the Ukrainian Mineralogical Society,12,119-131. [in Ukrainian].

Galiy, S.A., Monakhov, V.S., Kvasnitsa,V. N. (1996). Ore formation
systematics and typomorphism of minerals of gold deposits and occurrences
of Ukraine. Mineral. J., 18, 4, 91-103. [in Russian].

Kovalchuk, M.S., Kvasnytsya, V.M. (1996). An unusual morphological type
of gold from the placer near the Klintsy occurrence (the Ukrainian Shield).
Geol. J., 1/2, 169-173. [in Ukrainian].

Kravchenko, G.L., Kvasnitsa, V.N. (1996). Gold mineralization of the
Sadovy occurrence on the Karatyuk River (the Western Azov Sea). Reports
NAS of Ukraine, 9, 114-118. [in Russian].

Kravchenko, G.L., Kvasnitsa, V.N., Bondarenko, S.N., Bondarenko, I.N.
(1995). Morphology and composition of native gold of the Western Azov Sea.
Mineral. J., 17, 6, 25-35. [in Russian].

Kuznetsov, Yu.A., Kvasnitsa, V.N., Sidenko, O.G. (1981). A new type of
gold mineralization in the south part of Ukraine. Reports NAS of UkrSSR, Ser.
B., 6, 23-26. [in Russian].

Kuznetsov, Yu.A., Panov, B.S., Samoilovich, L.G., Sharkin, O.P. (1977).
Cu-gold of the Donetsk Basin. Problems of regional and genetic mineralogy.
Kyiv: Nauk. dumka, 59-63. [in Russian].

Kvasnitsa, V.N. (1978). Complex twins of native gold polyhedrons. Reports
NAS of UkrSSR, Ser. B., 7, 587-591. [in Russian].

Kvasnytsya, V.M. (1999). Morphogenetic classification of native gold of
Ukraine. Mineral. J., 21, 4, 91-98. [in Ukrainian].

Kvasnytsya, V. (1999). Morphological and chemical characteristics of
Precambrian native gold from the Ukrainian Shield. Abstr. "Gold’99"
(Trondheim, Norway, May 1999), 110-111.

Kvasnytsya, V.M., Grytsyk, V.V., Bondarenko, .M. (2001). Native gold
from Kvasove and Beregy ore occurrences in the Transcarpathia. Mineral. J.,
23, 2/3, 5-8. [in Ukrainian].

Kvasnytsya, V.M., Grytsyk, V.V., Legkova, G.V., Matkovsky, O.l., Latysh,
1.K. (1994). About the chemical composition of native gold of the Ukrainian
Carpathians. Mineral. J., 16, 3/4, 89-95. [in Ukrainian].

Kvasnitsa, V.N., Latysh, 1.K. (1996). Native gold of Ukraine. Kyiv: ArtEK.
[in Ukrainian].

Kvasnitsa, V.N., Latysh, IK., Litvin, A.L. (1979). Features of
crystallomorphology of gold of the Ukrainian Carpathians. Materials of the
Commission of Mineralogy and Geochemistry of the CBGA. Kyiv: Nauk.
dumka, 4, 157-162. [in Russian].

Kvasnitsa, V.N., Mametov, V.M., Lazarenko, E.A. (1977).
Crystallomorphology of gold from the Transcarpathia (Beregovo district).
Materials of the Commission of Mineralogy and Geochemistry of the CBGA.
Kyiv: Nauk. dumka, 3, 71-78. [in Russian].

V. Kvasnytsya, Dr.Sci. (Geol.-Min.), Prof., Head of department,
E-mail: vmkvas@hotmail.com

Kvasnytsia, I.V., Kosovsky, J.A., Melnychuk, V.G., Matejuk, V.V. (2009).
Native gold of the Western Volyn. Proceedings of Ukrainian Mineralogical
Society, 9, 92-99. [in Ukrainian].

Kvasnytsya, V.M., Pavlyuk, O.V., Vishnevsky, A.A., Kvasnytsia, L.V.,
Vysotsky, B.L., Gurnenko, I.V. (2015). Native gold from Bilokorovychi
Proterozoic conglomerates of the Volyn. Proceedings of the Ukrainian
Mineralogical Society, 12, 103-116. [in Ukrainian].

Kvasnytsya, V.M., Podvysotska, O.P., Legkova, G.V., Shamina, T.P.,
Bagliy, V.O. (1994). On the mineralogical nature of the archeological gold of
Ukraine. Mineral. J., 16, 5/6, 89-96. [in Ukrainian].

Kvasnitsa, V.N., Kuznetsov, Yu.A. (1977). Crystallomorphology of gold
from the Nagolnuy ridge (the Donbass). Problems of regional and genetic
mineralogy. Kyiv: Nauk. dumka, 63-67. [in Russian].

Kvasnitsa, V.N., Kuznetsov, Yu.A,, Latysh, I.K. (1978). Crystallomorphology of
native gold from some ore regions of Ukraine. Proceedings of the Academy of
Sciences of the USSR, Geol., 8, 73-79. [in Russian].

Kvasnitsa, V.N., Kuznetsov, Yu.A., Legkova, G.V., Sharkin, O.P. (1978).
Features of silver distribution in polyhedrons of native gold. Regional and
genetic mineralogy. Kyiv: Nauk. dumka, 2, 40—47. [in Russian].

Kvasnitsa, V.N., Kvasnitsa, 1.V. (2010). Morphology of native gold of Ukraine.
Materials of the Russian conference devoted to the 100th anniversary of
N.V. Petrovskaya. Moscow: IGEM RAS, 1, 234-236. [in Russian].

Kvasnytsya, V.M., Kvasnytsia, .V. (2012). The essay on mineralogical
crystallography of native metals of Ukraine. Mineral. J., 34, 4, 13-22.
[in Ukrainian].

Mudrovska, 1.V. (2000). Mineralogical and genetic model of gold ores in
the Savransk-Synytsya area (the Ukrainian Shield). PhD Thesis. Lviv.
[in Ukrainian].

Nechaeyv, S.V. (1992). Some features of gold and silver occurrences in the
western part of the Ukrainian Shield. Geol. J., 4, 79-88. [in Russian].

Nikolaeva, L.A. (1978). Genetic features of native gold as criteria for the
search and evaluation of ores and placers. Moscow: Nedra. [in Russian].

Novgorodova, M.l. (1983). Native metals in hydrothermal ores. Moscow:
Nauka. [in Russian].

Petrovskaya, N.V. (1973). Native gold. Moscow: Nauka. [in Russian].

Petrovskaya, N.V. (1993). Golden Nuggets. Moscow: Nauka. [in Russian].

Savin, B.M., Kvasnitsa, V.N., Shirinbekov, N.K., Savina, E.N., Latysh, |.K.
(1995). Native gold from secondary quartzites of Zheltorechensky uranium-
iron ore deposit (the Krivoy Rog Basin). Mineral. J., 17, 5, 3-9. [in Russian].

Shcherbak, N.P. (Ed.). (1990). Minerals of the Ukrainian Carpathians.
Native elements, tellurides and sulfides. Kyiv: Nauk. dumka. [in Russian].

Shcherbak, N.P., Shcherbak, D.N. (1993). The epochs of endogenous ore
formations in the Early Precambrian. Geol. J., 5, 3—11. [in Russian].

Skakun, L.Z. (1994). Mineralogical-genetic model of Muzhiivo gold-
polymetallic deposit (the Transcarpathia). PhD Thesis. Lviv. [in Ukrainian].

Stepanov, V.B. (1993). Mineralogical and geochemical features of gold
mineralization in Upper Paleozoic metamorphic formations of the Ukrainian
Carpathians (the Rakhov ore field). PhD Thesis. Lviv. [in Russian].

Hapivwna no peakonerii 05.07.18

M.P. Semenenko Institute of Geochemistry, Mineralogy and Ore Formation, NAS of Ukraine

34 Palladina Ave., Kyiv, 03680, Ukraine

I. Kvasnytsya, PhD (Geol.), Assoc. Prof.,

E-mail: ikvasnytsya@gmail.com

Taras Shevchenko National University of Kyiv, Institute of Geology
90 Vasylkivska Str., Kyiv, 03022, Ukraine

NATIVE GOLD OF UKRAINE, PREREQUISITES FOR THE CREATION OF ITS CRYSTALLOGENETIC DETERMINANT

The main developments in the typomorphism of native gold from various depth and uneven-aged deposits are described briefly, and the basis
for creating a native gold crystallogenetic determinant of Ukraine is proposed. A significant geological material for the most known occurrences of
gold mineralization in Ukraine was collected and processed, and a certain stage of studying the crystallomorphology and chemical composition of
visible native gold was completed. The crystals of native gold from the occurrences and deposits on the Ukrainian Shield, the Donbass, in the
Ukrainian Carpathians and the Transcarpathia have been characterized. The methods of native gold studying, such as goniometry, scanning electron
microscopy, and microprobe analysis were used. The typomorphic features of native gold from the main deposits and ore occurrences of Ukraine
are determined, which can be used in the practice of predictive, geological prospecting and prospecting for gold. The native gold of the Ukrainian
Shield is attributed to deep mineralization, the Ukrainian Carpathians and the Donbass - to medium-deep mineralization and the Transcarpathia - to
shallow mineralization. It is shown that in Ukraine, as in other gold-bearing regions of the world, the transition from an ancient deep and medium
deep mineralization to a younger near-surface mineralization increases the number of well-formed crystals of native gold and their morphology
becomes more complex, individuals of isometric form are replaced by distorted crystals, the role of dendrites and complex twins increases, the grade
of gold becomes lower and its heterogeneity grows, the composition and concentration of impurity elements change. The crystallomorphology of the
shallow low-grade native gold of the Transcarpathia is diverse (the Muzhiive deposit, quartz-barite ores). Unique crystals here are complex twins of
cube-octahedrons of native gold. Specificity of medium-deep medium-grade native gold from some ore occurrences of the Donbass is
rhombododecahedral faceting of its crystals. Crystallomorphology of deep high-grade native gold from deposits and ore occurrences of the Ukrainian
Shield is monotonous. Research data on native gold from known deposits and ore occurrences of Ukraine are generalized and systematization of
endogenous gold ore occurrences of Ukraine is made on this basis. A model of a crystallogenetic determinant of native gold of Ukraine is proposed,
in which the following main sections are emphasized: 1) native gold mineral associations; 2) chemical-structural and other features of gold crystals;
3) gold crystals morphology; 4) gold crystals anatomy; 5) the method and mechanism of gold crystals growth; 6 ) typomorphic signs of gold crystals;
7) genesis of gold. As an example, a crystallogenetic determinant of native gold from the Proterozoic conglomerates of the Bilokorovychi structure
on the Volyn megablock is given. The mineralogical criteria of gold mineralization are outlined and some general conclusions concerning genesis,
forecast and searches of gold deposits in Ukraine are made.

Keywords: native gold, morphology, chemical composition, impurity elements, internal structure, associations, typomorphism, genesis, criteria.
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CAMOPO[HOE 30J10TO YKPAUHBI,
NPEONOCHINKKN CO30AHUA EFO KPUCTANNONEHETUYECKOIO ONPEAENUTENA

Kpamko u3noxeHbl 0OCHOBHbIe pa3pabomku o munomopgu3mMy caMopodHO20 30/10ma ¢ pa3Ho2/ly6UHHbIX U Pa3HO803PacMHbIX MECMOpPO-
XO0eHul u npednoxeHbl 0OCHO8bI O71s1 co30aHusi Kpucmarsnsio2eHemu4yecko2o onpedenumerisi caMopodHO20 30/10ma YkpauHbl. Co6paH u o6pabo-
maH 3HayumenbHbIl 2eo02udeckuli Mamepuasn no 60/bWUHCMEY U38€CMHbIX NMposiesieHUll 30/10mMoll MuHepanu3ayuu YKpauHbl U 3agepuweH
onpedesieHHbIl 3man usy4eHusi KpUCManIoMopgosIo2uU U XUMU4ecKo20 cocmaea eudUM0O20 caMopodHO20 30/10ma. Oxapakmepu3oeaHbl Kpu-
cmannbl camopodHO20 30/10Ma U3 nposienieHull U MecmopoxOeHuli Ha YkpauHckom uyume, [loH6acce, 8 YkpauHckux Kapnamax u 3akapnamse.
Hcnonb3oeaHbl MemoOdbl uccredoeaHusi CaMoOpoOHO20 30/10Ma: 20HUOMeMmpUsi, pacmpoeasi 3/71eKMmPOHHasi MUKPOCKOMUSI U MUKPO30HA08bIi aHa-
nu3s. OnpedeneHbl MuNnoMopgHble NPU3HaKU caMoOpoOHO20 30/10ma U3 OCHOBHbIX MecmopoxdeHulli u pydonposieneHulli YkpauHbl, Komopbie
MOJHO ucnosib308ams 8 Mpakmuke MPOo2HO3HbIX, 2€0/1020MOUCKOBLIX U pa3eedoyHbix pabom Ha 30/10mo. CaMopodHoe 30/10mo YKpauHCKo20
wjuma omHeceHo K 2i1y6uHHomy opydeHeHuto YkpauHckux Kapnam u [JoH6acca — k cpeOHe2ny6uHHoMy opydeHeHUro u 3akapnambsi — K Masoea-
ny6uHHomy opydeHeHuro. [TokazaHo, Ymo 8 YKpauHe, Kak u 8 Opyaux 30/710mopyOHbIX palioHax mMupa, npu nepexode om opesHeao 271y6UHHO20
u cpedHean1y6uUHHO20 opydeHeHuUsl Kk 6osiee MOs1I0G0OMY NMPUNO8epPXHOCMHOMY OpyOdeHeHUIo pacmem Koslu4yecmeo Xxopouwo obpa3oeaHHbIX KpUc-
mannoe camopodHo20 30/10ma U cmaHosumcsi 6osee cr0XHOU ux Mopghosioausi, UHOUBUOLI U3OMEmMPUYECKOU hOPMbI CMEHSIFOMCST UCKaX€eH-
HbIMU Kpucmasnnamu, eo3pacmaem posib OeHOPuUmoe U CJ/IoXHbIX O8OUHUKO8, CmaHosumcCsl Huxe npoba 3o/10ma u pacmem e20
HeodHOPOGHOCMb, U3MEHSIEMCS1 COCMas U KOHYeHmpauyus anemeHmos-npumeceii. Hau6onee pazHoobpa3Ha kpucmasnnomopgonozusi Masoasny-
6UHHO20 HU3KOMPO6HO20 caMOpPodHo20 30/10ma 3akapnambsi (Myxueeckoe MecmopoxdeHue, Keapy-6apumoesie pyobl). YHUKasbHbIMU 06pa-
308aHusiMu 30ecb sienIslOoMcsl NsiMepHUKU Ky6ookmaadpoe camopodHozo 3os0ma. Cneyugpukoli cpedHezany6uHHO20 U cpedHenpob6Ho20
camopodHOo20 30/10ma u3 Hekomopsbix pydonposieneHuli [JoH6acca sienssemcsi pom6ododekaadpuyeckass o2paHKka e2o kpucmaJsinos. OdHoo6pa-
3Hol siensiemcsi Kpucmarsnnomopghosio2usi 8bICOKONPO6HO20 2/Ty6UHHO20 CaMOPOOHO20 30/10Mma U3 MecmopodeHull u pydonposieneHull Ykpa-
uHcKoz2o wuma. 0606ujeHb! daHHbIe ucciedosaHuli caMopodHO20 30/10Ma U3 U3eeCMHbIX MecmopoxoeHull u pydonposieneHuli YKpauHbl, U Ha
amoli ocHoge cdeflaHa cucmemMamuka 3HOO2eHHbIX 30/10MOpPYyOHbIX nposieneHuli YkpauHsbl. lpednoxeH Makem Kpucmasnio2eHemu4yecko2o
onpedesumernsi caMmopodHO20 30/10ma YKpauHbl, 8 KOMOPOM aKyeHmupoeaHbl Makue OCHO8Hble pa3desnibi: 1) MUHepanbHble accoyuayuu caMo-
podHO20 30/10Ma; 2) XUMUKO-CMpPYKMYypHble u dpyaue ocobeHHocmu Kpucmarsoe 3o/10ma; 3) Mopghosio2usi Kpucmarsnoe 3os1oma; 4) aHamomusi
Kpucmansnoe 3o/110ma; 5) cnoco6 u MexaHuU3M pocma Kpucmasniaoe 3o10ma; 6) munomopgHbie NPU3HaKU Kpucmarnsios 3osoma; 7) 2eHe3uc 30-
noma. B kasecmee npumepa npueedeH KpucmarsnozeHemu4yeckui onpedenumesib caMopodHO20 3010Ma U3 MPoMmMepo30UCKUX KOH2/IoMepamoe
Benokopoeuyckoli cmpykmypbl Ha BonbiHckoM Me2abrioke. YKka3aHbl MUHepano2u4yecKue Kpumepuu 30/10mo2o opyOdeHeHUs1 u coenlaHbl HEKO-
mopsbie ob6ujue ebie00bI OMHOCUMENILHO 2eHe3uca, MPO2HO3a U MOUCKOE 30/10MbIX MecmopoxdeHuli 8 YKkpauHe.

Kntodeesnbie cnosa: camopodHoe 30/10mo, Mopghos102usi, XUMUYecKuli cocmas, a/1leMeHmbI-NPUMecU, 8HympeHHee cmpoeHue, accoyuayuu, mu-
nomopghusm, 2eHe3uc, Kpumepuu.



