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PexomennoBano 10 apyky MeTOOWYHOK pagor BimokpemiieHOro CTPYKTYPHOTO MiAPO3ALITY
«ITonraBcekuii (paxoBuii konemx HadTm 1 rasy HauionampHoro yaiBepcutery «IlontaBceka
nojitexHika imeHi FOpist Konapatroka» (mporokon Ne 1 Bix 28 cepmas 2025 p.)

Ynopsinauk: Okcana Tamiit

Peuensent: Biktop HecrepoBchkuii, JOKTOp TeosoridHUX Hayk, mpodecop, mpodecop kadempu
reostorii HadyTH 1 rasy KuiBchkoro HalioHampHOTO yHIBepcuTeTy iMeni Tapaca IlleBuenka, nupekrop

r'€0JIOTIYHOTO MY3€eH0.

K29  Karanor 3pa3kiB ripcbKHX MOPiA, MIHEPATIB T4 BUKOITHUX PEINTOK OPTaHi3MiB, IO
30epiratoTecst B Konekuii I'eonoriunoro myseto IlonTaBcekoro ¢paxoBoro xonemky HadTu 1 rasy
Hamionaneroro yaiBepcutery «llonraBcerka momitexnika imeHi IOpis  Kormpatiokay.
Towm I: Minepanoris. KpucranoximiuHa knacudikamiss minepanis / ynopsgHuk Oxcana Tamii.
ITonTansa : ITonraBcbkmii paxosuii konemx Hadrh 1 rasy HamionansHoro yHiBepcutety «llonraBcpka
nojitexHika iMmeHi FOpist Konppatroka», 2025. 142 c.

Karanor nogae cucremMaTn3oBaHi OMUCH 1 LTIOCTpALii 3pa3KiB, Mo 30epiratoTbes y GOHAOBIH
Ta eKCIo3uLliHIN YacTuHax ['eonoriuaoro mysero [lonTaBcekoro ¢paxoBoro konemky HaTH i rasy.

Tom I «Minepanoris. Kpucranoximiuna kimacudikarist MiHepaniB» BKJOUae Mopdoioriyui
OMUCH MIHEPAJB, BIAOMOCTI MPO iXHIM XIMIYHUH CKjiaj, Kpuctajorpadidai ocoOMUBOCTI, Micue
3HAX1AKH, TPAKTUYHE 3HAUCHHS.

Bunanns anpecosane (axiBLsgM-reosoraM, CTyAeHTaM, My3eHHUM IMpaLiBHUKAM 1 BCIM, XTO
LIKaBUTbCS MIHEPAJIOTI€I0 TA T€OJIOTIEL0.

© IMonTaBcbkuii paxoBuil KoJemK HapTH 1 razy
Hamionaneroro yHiBepcutery «llonraBcbka
nojitexHika imeHi FOpist Konppatrokay, 2025
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[Tpodecionaniam Oxkcann ONEkCIiBHU BIA3HAYEHUI BHCOKMMH Haropojamu
MiHicTepcTBa OCBITH 1 Hayku YKpainu, [lepskkomreonorii YKpaiHu, 30KpeMa —
menansmu B. Jlyuunekoro ta JI. JIyryrina, 3sanHsam «IloyecHuii po3BigHUK Haap». Ta
HaOUTEIIOK HArOPOI0H0 3ATHILIATECS T1 COTHI (paxiBIIiB, IKUM BOHA Jajia MyTIBKY B
npodeciro.

S nmmarocs TUM, MO Majla YeCTh NpPAlIOBaTH B LbOMY KOJICKTHBI U
NIATPUMYBATH PO3BUTOK MY3€HO B MMEPI0J MO€i KaaeHii sk aupexropa. Llupo paairo
BHJIAHHIO [IBOTO KATAJIOTY 1 NIEPEKOHAHA, [0 BiH CTAHE HE JIMLIE 310paHHsIM Ta OMMCOM
YVHIKQJIBHOI KoJieKIii ['eosoriunoro mysero [lontaBchkoro paxoBoro Kojaemky HagpTu
1 razy, a i JUKepeJIoM HAaTXHEHHs JJI BCIX, XTO MparHe BIAKPUBATH i TOCIIHKYBaTH

CBIT T'€OJIOTTII.

3 BASIYHICTIO 1 TOPAICTIO
JIro6oB Lllymceka, YHiBepcuteT 6e3nepepBHOi 0CBITH M. Kpemc (ABCTpis),

Jupekrop [lonraBecbkoro paxosoro konemxy HadTu 1 razy (2016-2023)



ICTOPIA CTBOPEHHSA TA CTPYKTYPA
I'EOJIOI'TYHHOI'O MY3EIO KOJIEJI/KY

['eonoriunmii my3eid [lonTaBcbkoro ¢axoBoro Kojemky HapTH 1 Tazy
HamionaneHoro yHiBepeurery «llonraBcbka nonitexHika imeHi FOpist Konaparrokay
3acHOBaHO B 1974 porii Ha 6a31 KOJEKI1i MIHEPAJIIB Ta TPCHKUX MOP1A, OTPUMAHKX B1J
MiHicTepcTBa reosiorii Ajs peaizanli OCBITHBOTO MPOLECY Ta SKICHOI MiArOTOBKH
MaHOyTHIX (paxiBLiB-I€OJIOTIB.

DOHAM MY3€H0 MONOBHIOBATUCH 32 PAXYHOK MPHAOAHHS 3pa3KiB 34 KOLITH
3aKy1aay OCBITH, & TAKOX 34 PAXYHOK BIAOOPY 3Pa3KiB CTYJCHTAMM KOJICIDKY Mij Yac
reojioriyHux npaktuk y Kpumy (baxuncapaiicbkuii paiion), JKuromupcebkid o0nacTi
(M. HoBorpan-Bonuncbkuit), JlHimponeTrpoBcbkiii oOmacti (M. Kpusumii  Pir),
3anopizbkiii oOmacti (M. bepasHcebk), KipoBorpaacekiit obnacti (3aBajuTiBChKHIA
rpaditoBuii KOMOIHAT), a TAKOK 3a PAXyHOK MPUBATHUX KOJCKUIH ['0M0BM CHiIKA
OypoBukiB Ykpainu Bpopuuenka A.l., BukmanauiB koiemky Kipcanora B.1. i
Tamii O.O, punyckHukiB Pemernsk H., /lomuenko 1., CuTHikoBa A. Ta OKpemMux
NOJAPYHKIB BIJBIAYBAa4lB MY3€EIO.

®onan My3ero MicTaTh moHaa 2000 eKCroHaTIB, K1 MPEACTABICH] B YOTHPHOX
TEMATUYHUX BIJAUIAX:

« Bigaul 1 — «Minepanoris» — 9 BITpUH,
» Bigau 2 — «llerporpadis» — 6 BITpHH,
* BT 3 — «KOpHUCHI KONAJIWMHWY — 3 BITPUHMU,
* Biaan 4 — «llaneoHronoris» — 4 BITPUHH.
Takok € TeMaTUYH1 €KCIO3MILII:
* ekcrno3uiis 1 — «Di3u4Hi BIACTUBOCTI MIHEPAIiB» — 1 BITpUHA,
+ excno3ulis 2 — «KBapn 1 ioro pisHOBHIN» — | BITPHUHA,
+ excno3ulis 3 — «Moposoris MiHEpaliB Ta ix arperatriBy — 1 BITpHHA,
+ ekcno3uilis 4 — «CBIT MOPIB Ta OK€aH1B» — | BITpUHA,
 excno3uis 5 — «KopucHi konaiunu [lonraBcekoi o0nacti» — 1 BiTpuHa.

3araibHa mIoa Myser — 99,5 M2,






1.1. THUII MPOCTUX PEUOBUH
(CaMOpO/IHI €JIEMEHTH )

VY caMOpogHOMY CTaH1 B TPUPOAL BIIOMO ONM3bKO 95 XIMIYHHMX €JIEMEHTIB, ajie
OUTBLIICTh 3 HUX TPAIUISIOTHCS 3P1AKA.

3a cBOIM TOXOKCHHSM TPOCTI PEUOBMHM 3AeOUTBIIOTO MOB’s3aHl 3
€HAOICHHUMH  MPOLECAMU  MIHEPAJOYTBOPEHHS. BOHWM  YTBOPIOIOTBCA  NpH
Oe3nocepeHii KpucTamizanii mMarmMu (IJiaTWHa, 3ami3o, anmas, rpagir) ado 3
MMHEBMATOJIITOBUX Ta FAPOTEPMAIBHUX PO3UMHIB (30JI0TO, CPIOJIO, CIPKA).

Jlesiki MIHEpaJId LOTO THIY YTBOPKOKOTHCA MpH MeTamoppiuHux (rpadir) i
€K30M€HHUX (CIpKa) Mpoiiecax. 3a CBOE XIMIYHOIO MPUPOJIOI0 Ta KPUCTATOXIMIYHUMU
O3HAKaMW MIHEPAIM TUNY MPOCTHX PEYOBHH MOJUISIOTHCS HA KIAC CaMOPOIHMX

METAIB, KJIAC CAMOPOJIHUX HEMETAMIB 1 KJIAC METAJIOIIB .
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1.2. THUII CYJb®IAIB I bJIN3bKUX 1O HUX MIHEPAJIIB

Lle#i Tn 00’ €qHYE MIHEPATH, K1 € CIOJYKOK METAJIIB 3 CIPKOIO.

Ix ycboro napaxoByerbest monan 500 Bumis.

[ToxomkeHHsI B OCHOBHOMY T1APOTEPMAJIBHE PI3HUX TEMIEPATYP.

Cynbdiny MarOTh BUCOKE NPAKTUYHE 3HAYEHHS — L€ HAWBAKIMBILI pPyad
CBUHIXO, LMHKY, MIJl, HIKEI0, KOOAJIbTy, MOJMIOACHY, MUII Ky, BICMYTY, CYpPMH,
PTYTI Ta IHIIUX METATIB.

Yci cynbdiay NOAIEH] HAa TaKl KJIACH:

— BJIACHE CyJb(1u Ta OJU3bKI O HUX CHOJYKH,

CKJIaaH1 cyabdiau;

nepeynbdiam;
— cynb(hacou.

VY my3ei npeacrapieHi 3 Kiacw.
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1.4. TUII KHCHEBHUX CIIOJYK

Tun KuCHEBUX COONYK 00 ’€AHYy€e HANMOUIbIIY KIIbKICTh MIHEPAIbHUX BHIIB.
VYcboro HapaxoBY€eThCs OJIU3bKO 3424 OAVUHUILG.

BinH BKIItOUae MiHEpaIM, SKi B XIMIYHOMY BIJIHOILIEHHI € CIIOJIYKaMH KaTIOHIB 3
KHCHEM, T1IPOKCHIOM a00 3 paJMKaIaMHU, A0 CKIaAy SIKUX BXOAUTHb KHCEHb.

3anesKHOo BiJ XIMIYHOTO CKJIAAy KHCHEBI CITOJIYKH NOIIISOTHCS HA KIACH:

® KJIaC OKCH/JIIB Ta IJPOOKCHU/IIB;

® KJIaC CHJIIKATIB,;

e KJjac cyybdaris,;

e KJ1ac Ooparis;

e xiac pocdaris Ta iX aHAIOTIB;

e KJjac kapOOHATIB.

1.4.1. KJIAC OKCHUIIB TA T'LZIPOKCH/IIB

JIo 1BOro Kjacy HaJieXkaTh CIOJNYKM METAIIB 1 HEMETAJIB 3 KUCHEM alo 3
I'APOKCUAHOIO TPYTIOK0, iX HAPAXOBYETHCA ONM3BKO 625 MIHEPAIbHUX BHIIB.

J1o ix ckiaay BXOJATh OM3bKO S0 XIMIYHUX €JIEMEHTIB. Y 3€MHIil KOP1 Ha T0JIHO
OKCHJIB Ta TAPOOKCHIIB npunanae O0mu3bko 17%, 3 HAX HA JOJIF0 KPEMHE3EMY —
12,5%.

¥Yc¢i MiHepany UbOTO THITY BIAMOBIIHO JI0 iX XIMIYHOTO CKJIaQy Ta KPHCTAIIYHOI
CTPYKTYPH MOJUISIFOTHCS HA !

- MPOCTI OKCUJIH,

— CKJIaJTH1 OKCH/]IH,

— T APOKCUIH.
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1.4.2. KJIAC CWIIKATIB TA AJIIOMOCUJIIKATIB

Jlo Kjmacy cHlKariB Ta aIOMOCHWIIKATIB HAJekKaTb COJMl OPTOKPEMHIEBOI
kucnotn  (H4Si0O4), wmerakpemuieBoi kucimorn (HoSiOs) 1 rimoTeTMuHmx —
nioprokpemHieBoi (HeS1,07) 1 mumetakpemuieBoi (H,S1,0s) KUCTOT.

Ile HaWOIBII YMCICHHWNA KIac, y SKOMY HapaxOBYETbCS  OJM3bKO
800 miHepasibHux BHAIB. 3a nanumu B.1. BepHaacekoro, 3eMHa kopa 10 rmOuHu 16
KM CKJIQJaeThess Ha 95% 3 miHepainiB 1poro knacy. CWIKaTH BXOAATH 0 CKIamy
NEPEBKHOT OUTBIIOCTI BCIX MAarMarMuyHUX 1 METAaMOPQIYHMX TOPIA, a TaKOXK
BIJIIFPAKOTh 3HAYHY POJIb Y CKIAA1 OCAAOBUX MOPI.

Buxonsun 31 cnenu@iku BHYTPIIHBOI OyJOBH MIHEpAIiB LBOTO KIaCy, iX
MO>KHA PO3IIJIMTH HA Takl MIAKJIACH: OCTPIBHI, LIAPYBAaTl, KUIBLIEBI, JAHIFOKKOBI 1

KAapKacHI1

1.4.2.1. HIAKJIAC OCTPIBHUX CHJIIKATIB
Jlo migknacy OCTPIBHHX CHIIIKATIB HAJIEXkKaTh cOJl OpTOKpeMHieBOi (HsS10;4) 1
mpioptokpeMHieBoi (H4S1;07) KHCIIOT, sIKi 1 YyTBOPKOKOTH OCTPIBHI OPTO- 1 AIOPTO-

CHJTIKATH

I'PYHA I'PAHATY

['panatn 06’€qHYIOTH y TPYIY, 10 SKOi HAJEKaTh MIHEPAJIH SIK IOCTIHHOTO, TAK
1 3MILIAHOTO CKiaay. BOHW YTBOPHOKOTH H00pE BUPAKEHI KPUCTAIM 130METPUYHOT
dbopmu (pomOomoackaepu) ado KOMOTHOBAHOI (POPMU, THOAL — CYIIUIbHI 3€PHHUCTI
macu. Konip pi3HOMaHITHHA, ONKMCK CKIISIHUNA, TBEPAICTh 7 — 8 (3a mKkaioro Mooca).

['panaTi MMPOKO PO3MOBCIOHKEHI, OCOOIMBO XapPAKTEPHI Il METAaMOP(IYHUX
nopia (KpUCTalI4HI CHAHIl Ta THEHCH), YTBOPIOIOTHCS TAKOXK MPH MarMaTWYHHUX
npouecax (KIMOEpTH) Ta MPU KOHTAKTOBO-METAMOP(PIUHHX (CKapHHU). Y 30HI
OKHCIICHHS TIEPEXOISAT Y PO3CHITH.

BHUKOpUCTOBYIOTBCS SIK a0pa3vBHI MaTeplaliv, MPo30Pp1 KPUCTAIHN — Y FOBETIPHIN
IPOMUCIIOBOCTI SIK KOINTOBHE TA HAIMIBKOINTOBHE KaMiHHS. Y My3ei MpEICTaBIICHI
HACTYIHI TPYNH I'PAHATIB. AIbMAHAWH, AaHAPAAUT (JEMAHTOI, Tama3oJIiT), FPOCYJISP

(TeCoHiT).
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1.4.2.4. NMIIKJAC JJAHIIOKKOBUX CUJIIKATIB

Jlo miakIacy JIaHIFOKKOBUX CUJTIKATIB HAJIEXKaTh coJli MeTakpeMH1eBoi (H,S103)
1 nimetakpeMHieBoi (H,S10s) KMCIIOT, SK1 BIAMOBIIHO YTBOPIOKOTH JTAHIIOKKOBI META-
1 JIMETACUJIIKATH.

Buxoasun 13 KpHUCTAJIOXIMIYHMX O3HAK, CEPEl MIHEPATIB  MiJKIacy
JAHIFOKKOBUX CHJIIKATIB BUAUIAIOTH TPYITy MIPOKCEHIB, rpyny am(piOosiB Ta rpymy

BOJIOCTOHITY.

I'PYIIA IITPOKCEHIB

Jlo Tpyny mipOKCEHIB HAJIEKATh MIHEPAJIM, B OCHOBI SKMX JIEXKaTh OPAUHAPHI
naHrokkd [SiOs]*, BOHM MpeacTaBiicHi psaoM POMOIYHMX MIPOKCEHIB 1 PAgOM

MOHOKJTIHHUX MIPOKCEHIB.
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1.4.2.5. IIIKJ/TIAC KAPKACHUX CUJIIKATIB

J1o K1acy KapKacHUX CUITIKATIB HAJIEKATh ATFOMOCHIIIKATH, B OCHOB1 CTPYKTYPH
SAKHMX JIEKaTh 3aMKHYT1 TPUMIPH1 KapKacH [AlnSin-mOm].
VY miAKiact KapKacHUX CHJIIKATIB BHIIJICHO. TPyMa MOJIbOBUX INMNATIB, rpymna

(enpammnaroifiB, rpyna CKamoJiTy Ta rpyna LeoiTiB.

I'PYIIA HOJBOBUX HIITATIB

[TonboBI WIMATH € TOJIOBHUMH MOPOJOYTBOPIOIOUYMMH MiHEpAJIaMH O1JIbLIOCTI
€HAO0rCHHUX, METaMOP(IYHUX 1 YACTKOBO 0caa0oBuX nopid. Ha ix momro npunanae 50%

BCI€l MacH 3¢MHOT KOPH.
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KpeMEHEM, HEPPUTOM, OYPIITHH € MEPIINM KAMEHEM, SIKWA BHKOPUCTOBYETHCS st
BHUTOTOBJICHHSI TPUKpAC.

Bypwtun — sk aMop@HMii MiHEpan B TPUPOI 3yCTPIYAETHCS Yy BUTTISAII KOPKIB
OKpyrnoi ¢opmMu (CyKUHHIZT), 3aTBEPAIIMX Kpamneyib, HaTIYHUX (OpPM a dYacTto
Oyopmuux BUALIEHB. KOMIp )KOBTHI PI3HUX BIATIHKIB J0 >KOBTO-UYEPBOHOTO 1 5KOBTO-
Oyporo. biuck matoBwmid, TBEpaICTh 2 — 3 (3a mKanorw Mooca), elNeKTpONpOBIIHUH,
Ma€ MIPOCTEKTpUUHUil e(eKT, Mpo3opuid 1 Henpo3opuid. [[IHHOK BIACTHBICTIO
OYpIITHHY € MPO30PICTh, 3a IKOK BOHU KIACH(IKYFOThCS.

BypmituH €  BHKOMHOK ~ 3aTBEPALIIOD  CMOJIOKO  XBOHHMUX  JCpEB
BEPXHBOKPENASHOr0, Maj€oreHOBOr0 Ta HEOICHOBOIO BIKIB, sika copmyBanach B
MIIAHO-TJIMHUCTUX BIAKJIAAaX B COJIOHOMY CEPEAOBHIII B PE3YJIbTATI A1ar€HE3Y.

BHUKOpUCTOBYETBCS B XIMIUHIA TPOMHMCIOBOCTI JII OTPUMAHHS SIHTApHO{

KHCJIOTH, B €JICKTPOTEXHIL, B FOBETIPHIA TPOMHUCIOBOCTI SIK JOPOTOLIHHUI KaMiHb.
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