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Beryn

PosmiznaBanHs MiHEpaTiB 1 IXHs JIarHOCTUKA — 1€ BAYKJIUBUN PO3/i1 MiHEpaJIOTii.
VYHiBepcalbHUM, NEPBUHHUM METOAOM € iAeHTU(IKaIlisl MiHEpasiB 3a 30BHIIIHIMH
O3HaKaMHU 3 BUKOPHUCTAHHSM HAWMPOCTIIMIMX JOCTIIKEeHb. TakuM METOJAOM MO>KHA
ckopuctaTucsi Oynp-me. Takok BIH Mae BaXJIMBE 3HAYCHHS Yy MPAKTHUII
I'€0JIOTOPO3BIyBaILHUX POOIT 1, YACTKOBO, B HAYKOBHX JIOCITIKCHHSX.

JIns y3roJKeHHsT TepMiHOJIOTIT Ta Kiacudikaiii MiHepaliB mpu MixkHapoaHii
MmiHepasoriysii acomiarnii (IMA) — criBTOBapHCTBI MiHEPAJIOTIB YChOr0 CBITY — OYJI10
ctBopeHo Kowmicito 3 HoBux MiHepariB 1 Ha3B MiHepaliiB (CNMMN IMA). Buznauenns
MiHEpaly, pEeKOMEHI0OBaHe 1€ KoMmiciero B 1995 p., € Tenep 3araabHONPUNHITHM
(Nickel, 1995): «Minepan — eneMeHT ab0 XiMIYHA CIOJIyKa, [0 € KPUCTATIYHOIO B
HOpMaJbHUX YMOBax 1 YTBOPWJIACh y pe3ylbTaTi TEONOTiuHUX mporeciBy. lle
BHU3HAUCHHS HE Ma€ 3BOPOTHOI CHJIH, 1 TOMY Ti PEUOBUHH, IO BKE OTPUMAIIU CTATyC
MIHEpaldy, HE MOXYTb OYTH aBTOMATUYHO JAMCKPEAMTOBAHI y 3B SI3KY 3
HEBIAMOBIHICTIO I[bOMY BU3HAYEHHIO.

J10 0JTHOTO MiHEPAIBHOTO BUAY HAJIEKATh MIHEPAIH 3 OTHOTHITHOIO CTPYKTYpPOIO
Ta CKJIAJ0M, III0 MOXKE 3MIHIOBATHCH B MIEBHUX MexaxX. O3HaKu MIHEPATbHOTO BUAY —
BJIACTUBOCTI, 3a SIKUMH MM JIarHOCTYEMO MiHEpaJl IeBHOro BUAy. BmactuBocrti, siki
JTal0Th  MOXJIMBICTh HAJIIMHO  pO3Mi3HABaTH MIHEpalbHI BHUAW, HA3UBAIOTh
OiacHOCMUYHUMU O3HAKAMU, & BUSBJICHHS IIMX O3HAK y MIHEpajy Ta IMpoIec HOoro
imeHTrdIKaIil (OTOTOXXHEHHS ) — 8U3HAYEHHAM MiHepany. Makpoo3HaKU MiHEPAIIBHOTO
BUJy — O3HAKH, SIKI MOKHA CIIOCTEpIraTH y 3pa3Kax 0e3 BUKOPUCTAHHS JOJAaTKOBUX
METO/IIB 1 aHaJTI31B.

Busznauenns MiHepaiB Bi3yalbHO, 32 TOTIOMOTOI0 HAUMIPOCTIIIMX MPUMOMIB, MA€E
BAXKJIMBE 3HAYEHHS MiJ Yac Momyky ix. Jjig Toro mo0 BUSBUTH Ha MEBHOMY 00’ €KTI
BCl MiHEpaJibHI BUJU, MOTPIOHO 3HATH iXHI XapaKTepHI O3HAKHU, OCHOBHI MiHEpaJIbHI
acolriarii Ta mapareHe3ucH.

Ile nHaBuanmpHE BHJIAHHSA MIATOTOBAaHE s TOTO IIOOM CTYIEHTH Kpaile
cripuiiMalii Matepiaj y Mpolieci BUBHAUYCHHS KOJICKIIM 3pa3KiB MiHEpaliB T1pChbKUX
nopin 13 KypciB «3arajibHa MiHepanorisi» Ta «CucTeMaTH4YHAa MIHEpanorisy,
CIUPAIOYMCh HA OCHOBHI JIIarHOCTHYHI MaKpOCKOIIYH1 O3HAKH.



1. Kopomka xapaxmepucmuka 0CHO8HUX 0IACHOCMUYHUX
MAKPOCKORIYHUX O3HAK MIHEpAlie

OCHOBHMMH MaKpOCKOIIYHUMHU O3HAKAMU MIHEpaJiB €:
bnuck
Komip 1 puca minepamy
CraifHicTh, OKpEMICTh 1 31aM
TBepaicTh
Mopdosoris MiHepadbHUX 1HIUBIIIB 1 arperartis
MinepanpHi TapareHe3ucH Ta MiHepaibH1 acoliaii

1.1 bauck minepanie

bnuck — onTUYHY BIACTUBICTH, SIKa TICHO TMOB’S3aHa 3 SIBUIIAMU BIJOUTTS Ta
3aJIOMJICHHSI CBITJIa, — MOKHA BUBHAUYUTH SIK 308HIUHIL U0 MIHEpaAy V 8100Umomy
ceimni. PO3pI3HAIOTH JBa OCHOBHUX THUIM OJIMCKY MiHEpallB — Memanesuil Ta
Hememaneguti. Mix MMU JTBOMA THUNAMU OJHMCKIB HEMA€ PI3KOTO PO3MEXKYBaHHS, 1
OJUCK MiHEpaliB, MPOMDKHHUI MiXK [IMMU THIIAMH, Ha3UBAIOTh Haniememanesum [1].

BiguyTtTss OnMcKy BUKIMKAIOTh KIIBKICTH 1 XapakTep CBITIA, BiIOMTOTO
MTOBEPXHEIO MiHepanay. biauck 3aleXuTh BiJ 11i€1 MOBEPXHI Ta BiJI CHJIM BIJOUTOTO
cBiTia. ['ajka moBepXHs CHMaiHOCTI Oyne BiOMBAaTH OUIBIIE CBITJIA, HIXXK HEpiBHA
MOBEPXHSI 3J1aMy MiHEpajly, HaBiTh SIKIIO II€ TOBEPXHI OJTHOTO 1 TOTO CaMOT'0 MiHEpaIy.
Tomy HaBITh pi3HI TOBEPXHI OJJHOTO 1 TOTO X 3pa3Ka JIaHOTO MiHEpaly MOXYTh MaTu
pi3HMIA OJIHCK.

Sx npaBwio, MiHepan 13 OUIBIIMM [OKAa3HUKOM 3aJOMJIEHHS Mae€ OuIbII
IHTEHCUBHUM OJIUCK.

Memanesuti 6Oauck. MiHepany, $IKI CWIBHO TMOIVIMHAIOTH BUAUME CBITIIO,
HEeMpo30pi ad0 Maif>ke HEMPO30P1 HABITh Y y>KE TOHKUX OCKOJIKAX, SIK TPABUJIO, MaIOTh
MeTtasieBuil Oiuck. [lokasHUKM 3aJIOMJICHHS ITUX MiHepalliB — Bia 3 1 Buie. B nany
rpymny BXOJSTh CAMOPOHI METaNH 1 O1IbIIIa YacTUHA CyNIb(idiB.

Haniememanesuit 6auck. Minepanu 3 MOKa3HMKOM 3aJIOMJICHHS Binx 2,6 10 3,
OUTBIIICTH 3 HUX HEMPO30p1 a00 Maibke HEermpo30pi, 3a3BUYAN MAIOTh HAIlIBMETATYHHMA
onuck. [Ipuknanu: reMaTuT, XpOMIT, pyTHIL

Hememaniunuii 6nuck. Po3pi3HAIOTH KiJlbKa HOTO PI3HOBU/IIB:

AnmaszHnuti 6iuck — ICKpaBuii OJIMCK, TUTIOBHM 1)1 anMasy. BiH XxapaktepHuit s
MIHEpaJiB 13 MOKa3HUKOM 3ajomiieHHd Bia 1,9 no 2,6. Ilpukmnanu: kacutepur, pyTui,
chanepur, JiaMaHT.

CrstHutl 6uck XapakTepHUM JJ1s1 MIHEpaJIiB 13 MOKa3HUKOM 3ajioMJIeHHs Bif 1,3
no 1,9. V ueit inTepBan notparmisie 6au3bko 70 % 3aranbHoi KibKOCTI MiHEpatiB (y
TOMY YHMCJI1 Mailke BCl CHIIIKaTH, OlIbIIa YacTUHA KapOoHaTiB, pocdaTis, Cynbdarin),
rajoiii, OKCHUIW Ta TIAPOKCUAM JIETKUX €JIEMEHTIB (HAMpUKIIAd, AaJIIOMIHIIO 1
MarHiro).



1.2. Konip i puca minepanie

BukopuctanHs KoiIb0py SIK OJIHIET 3 JIaTHOCTUYHUX O3HAK MOTpedye AOCBIAY Ta
BMIHHS BIAPI3HATH BIJATIHKKA KOJIBOPIB. Bracue 3abapeénenus — BU3HAYAETHCS
OCHOBHMMH KOMIIOHEHTaMH, TMOCTIMHE 1 € XapaKTepHUM JUIS JIaHOTO MiHepay.
[Ipuknagamu MiHepalliB 13 MOCTIMHUM XapaKTEpHUM 3a0apBJICHHSIM € CHHIN a3ypur;
3€JICHUNA MallaxiT; POXKEBHM POAOXPO3UT 1 POJOHIT; KOBTHH aypUIIITMEHT 1
XaJIbKOMIPUT;, YepBOHA KIHOBAp. /[lomiwikose 3abapenenHs — HENOCTIMHE 1 MOXKe
CIOCTEPIraTuch ad0 HE CIIOCTEPIraTHCh Y PI3HUX 3pa3kaxX OAHOTO 1 TOTO K MiHEpaly.
[IpukinamomM MOXe CIyryBaTH SCKpaBO-4€pBOHE 3a0apBJICHHS B KOPYHIYy — PYOiHY
Al, 05, Ta TpaB’sHUCTO-3€JIeHE 3a0apBlIeHHS Oepuily — cmapariay, BUKJIMKaHE
BXOKeHHAM jJomitiku Cr3*t, chaneput ZnS Ginuii, sxoBTyBaTHii €3 JOMIILIOK 3aI1i3a,
3MIHIOE KONip 3alexHo Bim Bmicty Fe?t — Bim xoBroro (< 1% Fe?') uepes
xopuuHeBuii (2 — 8 % Fe?*) no wopHoro (8 % Fe?t).

Tomy K110 BiacHe 3a0apBJIEHHS € OJIHIEI0 3 OCHOBHUX J1arHOCTUYHUX O3HAK, TO
JOMIIIKOBE 3a0apBJICHHS MOKE IMTPU3BECTH 10 XUOHOTO BU3HAUEHHS MIHEPAITY.

Puca — xomip mopomiky mMiHepaity, TOCUTh YacTO JOTIOMAarae po3pi3HUTH BIACHE
Ta JIOMIIIKOBE 3a0apBiieHHs. [[oMillikoBe 3a0apBICHHSI B OCHOBHOMY XapaKTepHE s
MIHEpaJiB 13 HEMETAJIEBUM OJIMCKOM 1 B IbOMY BHUIIAJIKy HE 30€pira€TbCsi B OPOIIKY
MiHepaiy; HallpuKJIaJ, TeMHO3a0apBIIEHI IJIarioKJIa3u JaloTh OUTy pucy.

[Toporiok MiHepally, 3a SKUM BU3HAYAIOTh KOJIP PUCH, MOXKHA OTPUMATH T 4yac
pO3TUpAHHS, JpsANaHHAd a0o pPyWHYBAHHS SKMMOCH I1HIIMM CIOCOOOM MOBEPXHI
MiHEpajy, a TaKoXX MPOBOJSIYU MIHEPAJIIOM MO IUIACTHHII OLIOTO HETJa3ypOBaHOIO
dapdopy, Tak 3BaHOTO Oickeimy. DBICKBITOM HE MOXHa KOPHUCTYBATHCS TIpH
BU3HAUCHHI MiHEpaJiB, TBEPAICTh SKUX TMepeBHINye TBepaicTh dapdopy (H~6,5).
Kouip pucu € Maitxe mOCTIHHUM 1 TOMY € O1IBII LIHHOO JIIarHOCTUYHOIO 03HAKOIO HIK
3a0apBICHHS, SIKE MOYKHA CTIOCTEPIraTH B KPYIMHO3EPHUCTHUX 3Pa3Kax 1 IKe 3aJCKHUTh
BIJl PI3HMX YMHHHKIB, HANpUKIAI, B po3mipy 3epeH. Komip pucH € BakIMBOIO
JIarHOCTUYHOIO O3HAKOK0 OCOOJIMBO MiJ Yac J1arHOCTUKW MIHEPAJB 13 METAJICBUM
OJIUCKOM.

1.3. Cnaiinicmso, okpemicme i 31am

CraifHiCTh — 1€ BJIACTUBICTH MIHEpay CKOJIOBATHUCS (PYHHYBATHCS) B3IOBXK
KkpucrtanorpadiyHo (IKCOBAaHMX IUIOMIMH 3 YTBOPEHHSM TIAIKUX (JA3€pKaIbHUX)
MMOBEPXOHb, OPIEHTAIlS SKUX BU3HAYCHA HANPSIMOM MIHIMAJIBHOI CHJIM 3B’S3KYy MIX
MO3UIISIMU  KPUCTAJIIYHOI CTPYKTypH. [lnommHu, B3A0BXK SKUX BiOyBaeThcs
pYWHYBaHHS, HAa3UBAIOThCA nIOWuHamu cnatnHocmi. CHadHICTh MapaneiabHa [0
peanbHUX TpaHel 1 Mae cBoi 1HeKcH. HanpsiM criaitHOCTI MO3HA4Ya€ThCsl HA3BOIO IpaHi,
70 SIKOI BOHA € MapayesibHOK, a0o0 iHAeKkcaMmH Ii€i rpaHi. B kyOiuHiil CUHTOHII
CHalHICTh HA3UBAIOTh OKTaeJAPUYHOIO a00 KyOIYHOIO; B TETPAroHaNbHINA 1 pOMOIUHIM
CUHTOHISIX — UM paMiJaibHOIO, Y TPUKIIIHHINA — MMHAKOINAJIBHOIO, @ B MiHEpajlaX yCixX
IHIIMX CUHTOHIA — MpU3MaTUYHOW. YWCIo HampsMiB CHAHOCTI 3aJeXUTh Bij
KUIBKOCT1 T'paHe¥ BiANOBIIHOT MpOCToi (hOpMHU 1 BU3HAYAETHCS NIUJICHHSM Ha JBa.
Hanpuknan, cnaiinicts (100) B kyO1uHHUX MiHEpajiaX MPOXOAUTh O IIECTH MIJIOLIUHAX,
TOOTO CIaiHICTh IO KyOy — B TPbOX HampsiMax (TajiT, rajieHit); crmaiHicth (111) B
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KyOIYHHX KpHUCTalax MPOXOAUTh MO BICBMOX IUIOIIMHAX, TOOTO CHAWHICTh IO
OKTaepy — B YOTUPHOX HampsiMax ((pIroopuT, MEeHTIAHIUT).

CryniHb JOCKOHAQJIOCTI CHAWHOCTI BU3HAYAETHCA BiJ JIy’)KE€ HEIOCKOHAJOL [0
Ty’)Ke JOCKOHaJoi. SIKICTh CIMaHOCTI B MIHEpAJIOTii XapaKTepHU3ylTh TEPMiHAMHU
dockoHana, xopowuia, sicha i Hescua. IIIUpoKo po3MOBCIOKEHT TAKOXK OB JTOKJIaIH]
rpajarii SKOCTI CIIaHOCTI: Ay>Ke JOCKOoHaIa (y CJI0Jiax), JOCKOHaa (B KaJbIIUTI U
rajieHiT1), cepeaHs (B MOJIbOBUX IINAaTax ), HeJOCKOHAaJa (B allaTUT1 ¥ OJ1iBiH1) Ta TyXKe
HeJoCKoHama (B KopyHII W marHetuTi) [1]. ¥V Oarathox MiHepajax JOCHTH YacTo
MPOSIBIISIETHCS OKpeMicmy, SIKY Ha TIEPIUINI TOTJIsIT HEJIErKO BiAPI3HUTH BiJl CIIAHOCTI.
Oxpemicmb — HACIIJIOK PO3MATy TBEPANX PO3YUHIB (IMIPOKCEH, KOPYHI, MAarHETHT),
MEPETBOPCHDh 3 YHOPAIKYBAHHSAM CTPYKTYPHUX TIO3UWIlINA, JOMIMIOK (MpOTHH),
ABIHHUKYBaHHS (KOpyHA). Ha pi3HuX 3pa3kax OAHOTO i TOTO K MiHEpally OKPEMICTh
MOKe OyTH K HasiBHA, TaK 1 BIACYTHS, X04a JIJISl IESIKUX MIHEPAJIiB OKPEMICTh € OLIbIII
XapakTepHa, a y JESIKUX y3arajal He CIocTepiraerbcs. barato 31BIMHHUKOBAHUX
KpUcCTaliB (1 KPUCTATIYHMX 3€PEH) PO3KOJIOIOTHCA B3JIOBXK IUJIOIMIUH 3POCTAHHS
JMBIMHUKOBUX 1HJMBIAIB. YIIEBHEHO BIJIPI3HUTH IUIOMIMHHU CHAWHOCTI ¥ OKPEMOCTI
MO>KHA TIJIBKH TICJIs BU3HAYEHHS IXHBOT KpUCTANOrpadiuHOi OpieHTAaIlli Ta 3’ ICyBaHHS
MO3UIII{ B KPUCTAIIYHINA CTPYKTYp1 MIHEpay.

Jlesiki xapakTepHi pUCH MPUTAMaHHI TaKOX MiHepajiaM, Y SIKUX HEMA€ CIaifHOCTI,
1 IIIJIPHUM MacaM TOHKO3EPHUCTUX MIHEpaliB 31 cHaiHicTio. TepMmiH 31am
cmocyemvcsi Oylb-sIKOTO BUNAIKY JE3IHTErparlii 3pa3ka MiHepaldy, OJHaK Yy
MIHEpaJorii KWOro 3acTOCOBYIOTh TUIBKM TOMl, KOJM IIJI Yac PO3KOJIOBAHHA
YTBOPIOIOTHCS HEPIBHI MOBEPXHI, HE MOB’s3aH1 3 OYJb-KUMHU KpUCTaIOrpapiyHUMU
HarpsiMaMu. 3jaMm, 3a3BU4ai, MOYMHAETHCS OISl MOAPANUHUA a00 TPIUIMHU Y 3pa3Ky 1
MOTIM  PO3MOBCIO/IKYETHCS  B3JIOBXK O0JIacTed KOHLEHTpaulli AMCIOKalii, 1o
ocJla0JIeHnX 30Hax a00 B3JIOBXK AUISHOK, K1 30araueHi BKIOYEHHSIMU (B TOMY YHCIII 1
pPIAKUMHM). 37aM XapaKTEPHUM JUIsl PpEYOBHH, Y SIKUX MIIHICTh (TOOTO CHJIM 3B’SI3KIB 1
IYCTHHA PO3MOJUITY aTOMIB) OJHAKOBa a00 Mayio BIAPI3HAETHCS B PI3SHOMAHITHUX
HampsiMkax. KpiM Toro, 3iaMm TpOSIBISIETbCS Wy MiHEpaliB, SKUM IpUTaMaHHA
CIalHICTh, I Yac IXHHOTO CKOJIOBaHHS BJIOBXK HAIPsIMIB, SIKI HE 30IraroThCs 3i
CHaNHICTIO.

JIJist onucy pi3HUX TUIIB 37AMi6 BUKOPUCTOBYIOTh 0arato pi3HUX TEPMIHIB, aje
HaW4acTIIIe TaKi:

Yepenawkosuii (pakosucmuti) — TaAKUN 13 BAKPUBICHUMU TOBEPXHAMH.

Pignuti — O1nb11 200 MEHIIT TIIIOCKUH.

Ckankosuti — MOPCTKUH, 3a3yOpEeHH, 13 TOCTPUMU KPasiMU.

Bonoxunucmuii — Haragye po3uierieHy 1epeBUHY.

Hepisnuii (abo nenpasuivbruii) — MOPCTKYBATHIA.

Mix 31aMOM 1 HEJTOCKOHAJIOIO CITAHICTIO HEMOXJIMBO MPOBECTH YITKY T'PAHULIIO,
1 KO>KEH JOCIITHUK I10-CBOEMY PO3PI3HSE 11 MOHATTS.



1.4. Teepoicmo

Teepoicmb MiHepaJiB 3a3BUYail BUPAXalOTh B OAMHUILIX MIKaiu Mooca:

TeepaicTh

Minepan

[TopiBHSHHS

Tanek

Timc

TBepaicTh HIrTS

Kanpmur
@rooput

Anatur

TBepaicTb ne3a,

HOXa abo ckia
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[TonpoBuit mmar (opTokiIa3 abo MiKpOKJIiH)
KBapn
Tomnas

Kopynn

HiamanT (anma3)

Sk 3a3HaueHO B TaOJMIIl, HITOTH JIFOJMHU MA€ TBEPIICTh OJIM3BKO 2,5, a TBEPIICTh
OLIIBIIIOCTI JI€3 HOXKIB 200 OCKOJIKIB 3BHYAaHOI'0 BIKOHHOT'O CKJIa CTaHOBHUTH OJIN3BKO
5,5. Teepaicth MiiHOI MOHETH 3. {7 miarHOCTHKM OaraThbOX MiHEpaliB JIOCTaTHBO
BU3HAYHTH, € BOHU M’skumu (H < 2,5), TBepaumu (H > 5,5) uyu MawTh CepeaHIo

TBepaicTh (H Bix 2,5 110 5,5).

Hanpuxman, minepan 3 H = 6,5 3Moke apsmnaT MOJIbOBHUN IIMAT 1 OJHOYACHO

3MOKe OyTU MOAPANAHUI KBAPLIOM.

IIpu BU3HAYEHHI TBEPAOCTI HEOOXIAHO BPaXOBYBATH JABa (paKTOpPHU:

1. Teepmicth maHOrO MiHEpady — II€ TBEPIICTh HOTO YMCTOI TUIaJIKOI IMOBEPXHI,
HAMPUKJIaJ, TUIONIMHU CHAWHOCTI. 3BITPUI, BKPHUTI BTOPUHHOK TUTIBKOIO
MIHEpaJIN MOKYTh MaTH 3aHKEHE 3HAUYCHHS TBEPJIOCTI.

2. ToHko3epHHCTI Macuh MIHEpaiB TIiJi 4YaC BU3HAUEHHS TBEPAOCTI MOXYTh
JIE3IHTETPYBATHCS; TPU I[bOMY MOXKE CKIACTHUCA BpaXEHHS, M0 Ha HUX
YTBOPIOIOTHCS TOAPSANUHU. [HKOIM 10 TpoOseMy MOKHA BUPIIIUTH, SKIIO

ApsinaTH TOCTII)KYBAHUM 3pa3KOM €TaJIOHHUM, a HE HABMAKH.

[ToTpiOHO TakoX 3a3HAYMTH, MIO TBEPAICTh ACSKUX aHI30TPOIHUX MIHEPaJIiB
CUWJIBHO BIAPI3HAETHCS 3aJIEKHO BlJ HAIPSIMKY. XapaKTepHUM MPUKIAA0OM MOXe OyTH
KiaHiT, TBEPIICTh IKOT0 HermocTiiHa: Ha rpaHi miHakoiga {100} B nanpsimky [001] Bona

nopiBHioe 4-5, a Ha 11 ske rpani B HanpssMKky [010] — 6im3bko 7.




2. Mopdghonocia minepanvnux inoueioie i azpecamie

VY mnpuponii MiHEpaJid MalOTh BUTIJIAJ OKPEMHX KPHUCTAIIB PI3HOTO PO3MIpY,
KPUCTAJIIYHUX JBIMHUKIB, PI3HMX arperariB (3pOCTKH, 3EPHHUCTI CYIUJIbHI MacH,
3eMJIUCTI CKYIMYEeHHS, HaJbOTH, HATIYHI YTBOpPEHHs, Kipouku). Ochk 4HOMy MU
PO3pi3HAEMO MOPGOJIOTIIO 1 PO3MIP KPUCTAIIIB, a TAKOX MOPGOJIOTiIO arperarTis.

Jlesiki MiHepalld HIKOJIM HE YTBOPIOIOTh KPYIMHUX KpucTaiiB. Hanpukian, po3mip
YaCTOK TJIMHUCTUX MIHEPATIB 3aBKIU MEHIIE COTUX 1 HaBIThb THUCSYHHUX YAaCTOK MM;
MPUXOBAHOKPUCTATIYHA BiMiHA KBapIy — XaJIIEIO0H — CKJIAMA€ThCA 3 HAWTOHIINX
KPUCTAJIIYHUX BOJIOKOHEIh 3aBTOBIIKM B COTI 4acTKM MM 1 MeHmie. Haituacrime
MiHEpaJli MPEeJCTaBlIeHI APIOHUMHU KpHUCTalaMH — HE Ounblie KiabkoX MM. Oxpemi
MiHepanu (KBapll, MOJbOBI MIMAaTH, CIIOAMA) MOXYTh TpAIULITHCS W Yy BUIJISAL
HAWAPIOHIIINX 3€PEH 1 y BUTJISA/II TIraHTIB.

JIBa MOHATTS, $KI JAOTh MOXIIMBICTH OXapaKTepHU3yBaTH MOPQOJIOTIUHI
0COOIMBOCTI MiHEpAJILHUX THAMBIIIB 1 arperaris, — I1e TaliTyc Ta 0Opuc.

T'abimyc xpucrana — CyKynmHICTh HOTO IpaHeil 1 pedbep y iXHbOMY BiJIHOCHOMY
pPO3BUTKY. [HIIMMU ClIOBaMH — 1€ 30BHIIIHIM BUTJISA MIHEpaTLy, IO BU3HAYAETHCS

MaHIBHOIO, IOMIHYIOUOIO HpOCTOIO dhopmoro (puc. 1).
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Puc. 1. ®opmu kpuctaniuHux OaraTorpaHHUKIB: A — TeTpaesp,

b — okraenp, B — rekcaenp, I' — pom6onoaexaenp, /| — neHraron-nonexaeap,
E — Tetparon-tpuokraeap; XX — pomboenp, 3 — TpUroHaabHHI cKalleHOep;
W — tpuronansHuii Tpanenoenp, K — tpuronansaa npusma, JI — tpuronaibHa
nuripamina, M — rekcaroHasibHa nmpusma, H — rekcaronasibHa numipamija,
O — terparoHanbHa npusMa, [1 — TreTparonansHa qunipamiaa [15]




[leBHUM CHHTOHISIM BiJIOBIIal0OTh KPUCTAIN BIMOBIAHUX Ta0ITYCIB.

Jlns pealbHMX KPHUCTaiB MiHEpaJiB MOXKHA BHJUIUTH TakKi TOJIOBHI THITH
rabiTyciB, TOOTO TPyl KpPUCTaliB MIHEpaJiB, 5Kl BIAPI3HSIOTHCS OAWH BiJ OJHOTO
JTIOMIHYIOUOIO MPOCTOI0 PopMoro abo komMOiHaIi€r hopM:

1) npU3MATHYHHE 1 TPU3MOIIOIIOHHMIA;

2) miHAKOIIaIbHHUIA,

3) aumipamifalbHUAN 1 AUAMIpaMigoNnoaiOHui (OKTaeAPUUHUN y KPUCTAIB KyOidHOT
CUHTOHI{);

4) pomboenpuuHmii i pomOoenponoAiOHuI (TeKcaeqpUIHAN y KPUCTATB KyOidHOT
CUHTOHI{);

5) TterpaenpuvHMl i TeTpaeaPONOAiOHUIA;

6) ckaneHOeAPUIHUI 1 CKaJICHOEAPOIIO NiOHHIA;

7) mipamiIanbHUH 1 mipamizonoaioHuii;

8) TpamemoenpuuHHI 1 TpameroeAPONnoaiOHUi (cepel MPUPOIHUX KPUCTAIIB HE
TPAIUISBCS);

9) 3mirranuii, 800 KOMOIHOBaHHUH.

Jlns kpucTamiB KyOIYHOI CHMHTOHII 1€ BUILISIOTH MEHTAroH-I0ACKaeApUIHUN 1
poMOo10IeKae APUIHHMN TadITyCH.

3aKiHUYCHHS «MOMIOHUI» JT0Jal0Th, SKIIO KPHUCTal 30BHI MOJIOHWNA Ha HaHy
dbopmy. Hanpuiknaa, Kpuctanu a3ypuTy MatrOTh poMOOeIpornoaioHuii rabiTyc, xo4ya Ha
KpHUCTaJl € TUIbKU I'paHi NHAKOIIB 1 IPU3MH.

Kpim cumerpii, Ha (opMy KpUCTajiB BIUIMBAIOTh YMOBH IXHBOTO POCTY. 3a
17I€aJIbHUX YMOB POCTY BCl I'paHi KpUCTala pPO3BUBAIOTHCS OJHAKOBO BIJIIIOBIIHO J10
HOro BHYTpIIHBOI OynoBU. BOHM yTBOPIOIOTBCA TUIBKM MpPU PIBHOMIPHOMY 1
BCEOIYHOMY HAJIXOIKCHH1 )KUBWJIHLHOI PEUOBUHHM JI0 BCiX TpaHEH.

Anle y mpuUpoii KpHUCTaIu 3BUYAWHO CIOCTEPIraroTh Y BUIJISAI CIIOTBOPEHUX,
BUKPHUBJICHUX (HOPM, 13 HEOJJHAKOBUM PO3MIPOM IPaHEH TUX caMHUX MPOCTUX HOPM; K
MPaBUJIO MAIOTh CX119acTy OyZ10BYy, OyBatOTh BUKPHUBJICH1, YaCTO BKPUTI IITPUXOBKOIO,
PI3HOMaHITHUMH (Birypamu pocTy ab0o pO3UYMHEHHS.

VYHacai0K pi3HOi MIBUAKOCTI POCTY B PI3HUX HAIMPSIMKAaX KPUCTAIA MOKYTh OyTH
BUTSTHYTI, CIUIFOCHYTI a0o piBHOMIpHO po3BuHeHi. Ha Bigminy Big radiTycy,
3arajlbHUM BHJ KpHCTalla Ha3uBalOTh obOpucom. OOpHC XapaKTepU3ye PO3BUTOK
IHIUBIIB MO TPbhOX B3aEMHO MEPHEHAMKYISAPHUX HANpPSIMKax, BIJHOCHO SIKUX 1
BUJAUISIIOTH 3 TUIH OOPUCIB:

1. I3omeTpuyHUi (KpHCTall PO3BUBAETHCSA B PI3HUX HANPIMKax Mai’ke OJHAKOBO);
JiHIMHI TapaMeTpu KPUCTATIYHOI rpaTku @=h=C (puc. 2). Pi3HOBH — 3epHHUCTHII.



Puc. 3. Bunosxxenuii o6puc [18]

[3omMeTpuuHuii 00OpUC XapaKTepHUW I MIHEpaTiB, SIKI KPUCTATI3YIOTHCS B
KyOl4H1! CHHTOHI{, 1IHKOJIM — B HI)K41M KaTeropii CUHTOHiH (TICeBAOKYOIuYHUN 00pucC).
Hampuknan: pomOomoaexkaepu rpaHary, rekcaelpu MIpUTY 1 TajeHITy, OKTaeapu
JiaMaHTa.

2. BupaopxxeHu# (KpucTan po3BUBAETHCSA B OJJHOMY HamnpsMKy), a=b<c (puc. 3).

Bunosxenuid oOpuc XapakTepHH AJid MiHEpaliB, $KI KPHUCTANI3YIOThCS B
CepeliHIi KaTeropii CUHIOHIM (TeTparoHalbHa, TPUTOHAJIbHA, FeKCaroHaabHa), IHKOJIN
B HIDKYIN KaTeropii CHMHIOHIM. 3aJe)KHO BiJ CIIBBIJIHOIICHHS MapaMeTpiB a, Db, C
BUJIJISIIOTH TaKl PI3HOBUIU BUIOBXKEHOTO OOPUCY:
npU3MaTUYHUM (TIPCHKUI KPHUIITAb, Oepui);

CTOBIYACTHM (TypMalliH, €MiJ0T);

TUYKyBaTui (enigot, Oepu);

roT4acTHii (AHTUMOHIT, aKTUHOJIIT, TPEMOJIIT);

BOJIOKHUCTHUH (XpU30THII-a30€eCT).

CromeHuit (KprcTan po3BUBAEThCS MEPEBAXKHO B HANIPSIMKAX, sIK1 JIS)KaTh B OJIHIN
mwiomuHi ), a=b>c (puc. 4)

_00. e o o o
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Puc. 4. Crnomienuii o6puc [18]

CrutomeHuii 00pUC TPAIUIETHCS Y MIHEPAIIIB, K1 KPUCTAII3YIOThCS B HIDKUIM
KaTeropii CUHroHiM (TPUKIIHHA, MOHOKJIIHHA, pOMOIYHA), 1HKOJM — B CEpeaHii
KaTeropii CHHTOHIM, y MEBHUX YMOBaxX MIHEpPAJIOTBIPHOTO CEPENOBUIIA. 3aTEKHO BiJ
CHIBBIHOIIICHHS MMapaMeTpiB &, b, C BUAUIAIOTH TaKi PI3HOBUIN CILIOMICHOT'O OOPHUCY:
® Ta0IUTYACTUU (XJIOPUT, TUTAHIT);
® [UJJACTUHYACTHH (TIIC);
® JIHCTKYBaTU# (MYCKOBIT, O10THUT);
® JIyCKYBaTHUil (CepULUT, PYKCHUT).

Tunu oOpuCIB AeSKHX MIHEpaIiB HABEJEHO Ha puC. 3.

0

11

K

I

Puc. 5. Ilpuknaan oOpucCiB MiHEpaTiB:

| — isomeTpuuni: @ — marnerur, 6 — mipuT, 6 — rpanar; |1 — BumOBXeHi: 2 — 6apuT, 0 — AHTHUMOHIT,
e — kxBapiy; 11 — cromieni: o — 6aput, 3 — xsoput [16]
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["abiTyc € pe3ynpTaTOM CHUMETpIi, sIKa BJIACTUBA TOMY YU I1HIIOMY KPHUCTAIly
MIHEpally, a 00puc — pe3yJbTaT YMOB pocTy. Skio radiTyciB Moxke OyTu Oararto
(BIAMOBIIHO KIIBKOCTI MpocTux (opm), To obpuciB € nuiie 3. Kpim Toro, Tepmin
«rabiTyc» 3aCTOCOBYIOTH JIMIIE IS 17110MOPGHUX KpUCTANIB (BiJ Tp. idioc — CBIM,
BJIACHUH, 1 Mopghe — hopMa), a «0OpUC» — JIJIS BCIX KPUCTATIYHUX 1HIUBIIIB.

Mopdosoris MiHepaiB 0arato B YoMy BH3HAYa€ThCsl OCOOJMBOCTIMHU IXHBOT
KPUCTAIIYHOI CTPYKTYpu. Hampukiaa, MiHepaiau 3 JIAHIIOKKOBUMH 1 CTPIYKOBUMU
CTPYKTYpaMHu dacTillle TPAIUIIIOTBCS y BUIJISAI BUIOBKCHHX, a 3 IIApPyBaTHUMH
CTPYKTypaMU — Yy BHIJISAlI CIUIOIIEHUX 1HAWMBINIB. MiHepaiu 3 HaWIIUIBHIIION
KyOI4YHOIO YITAaKOBKOIO aTOMIB 3a3BHYail 130METpHWYHI, a 3 HaWIIUIHHIIIO
reKCaroHaJIbHOIO — CILJIOIIEH] UM BUJOBXKEHI.

Jnia neskux MiHepaliiB rabiTyCc 4M OOpHUC HACTUIBKM XapaKTepHHM, 10 BiH
B110OpakeHni y Ha3Bl. Hampuknana: terpaeaputr — TparusieTbCsl TUIBKUA Yy BUIJISAL
TeTpacApUYHUX KpPHUCTANIB, 13 OmAKiIux pyn (ckiaaHi cynabdinu, cyibdocomi) —
Cuj,Cu3*S[SbS;], (xybiuna cunrosis); cdeH (TUTAHIT) — Y BUIVIAAI KITMHOMOIiOHMX
KpucTaniB (Bif rp. cghen — xmun) CaTiO[Si0,]; akcuHit (Big Ip. akcume — COKHpa) —
Ca,Fe?tAl,(B0O3)(0OH)[Si,0,,] kpucTanu MaroTh KIMHONOAIOHY (opMy 3
XapaKTEPHUMH 1YK€ TOCTPUMH, PIKYUUMHU KPasIMH.

MiHepanu piIkO CHOCTEPIraloTh Y BUIJISAI OKPEMUX KPUCTATIB, YaCTille BOHU
YTBOPIOIOTH Pi3HI CKYMYEHHS, SIKI HA3UBAIOTh arperatramu. Minepanvhuii azpeeam —
CYKYIHICTh MIHEpAJIbHUX THAUBIIIB, 110 MEXaHIYHO CKPIIUIEHI MK c00010. Arperaty
BJIACTHBA CTPYKTypa 1 TeKkcTypa. ToOTO arperaTu — 11e 0COOJIMBOIO TUITY MiHEpaIbHI
CKYITYCHHS, IKUM BJIACTHBA OJHOPIIHICTH CKJIAAY 1 OAWUH THNI CTPYKTypH. [Ipraomy
1]l OJHOPITHICTIO CKJaJy MIHEPAJIbHOTO arperary po3ymieTbcss HEe O0O0OB’SI3KOBO
MOHOMIHEPAJIbHICTb, @ TOJOBHUM UYHMHOM BIJJHOCHO PIBHOMIPHY IOBTOPIOBAHICTb
IHAUBIJIB MIHEpAJiB yCIX TNpeacTaBieHuX BuIB. Kiacudikamiii MiHepaabHUX
arperaTiB Jy>ke 0arato. 3BepTae Ha ceOe yBary pi3HOMAaHITTS THUX O3HaK, 33 SKUMU
B110yBaIOCS BUJIIJICHHS BIIOMHUX Yy JiTEpaTypi MOP(HOIOTIYHUX BiJIMIH MiHEpATbHUX
arperarti. IX BUAINAIOTH 32 TAKUMH O3HAKaAMHU:

3a xapaxkmepuumu 0coOIUBOCMAMU CMPYKMYPU — PajiadbHO-TIPOMEHHCTI,
napajiesibHO-THYKYBaTi, Ipy30B1 TOIIIO.

3a 306HiUWHbOI0 (POPMOI0 — HUPKH, KEOH, BY3IIH, IPOKUIIKH, IIIAPH, JTIH3U, KIPKH,
TUTIBKY, HATBOTH, CPepUyH1 Ta TULISCTI arperaTy TOIIO.

3a popmoro minepanie — MyCKyBaTi, BOJOKHHUCTI, TOJIYACTI, 36PHUCTI, JIUCTYBATI
arperartu Ta iH.

3a pozmipom CcK1a008uUX MIHepalbHUX IHOUBIOIG: KPYIHO-, CEPeAHBO- 1

Ip10HO3EPHUCTI.

3a 8iOHOCHUM pO3MIpOM 3epeH PO3PI3HAIOTh PIBHOMIPHO- Ta HEPIBHOMIPHO-
3€PHHUCTI.

3a @izuunumu enracmusocmamu — MyxKil (pUXJl), TOPOIIKYBaTi, 3EMJIKCTI,

MTOPUCTI Ta 1H.

3a cnocobom ¢hopmysanHs — KIIBaXHI CMYTH (3IaTHICTH MOPIA PO3KOTIOBATUCS
Ha TUTACTUHKH 1 MPU3MH IO TYCTO PO3BUHEHIA CHUCTEMI MapajelbHUX IUJIOMIUH, SIKi
MePETUHAIOTH IIAPYBATICTh a00 MapaseibHi 10 Hel, MO’Ke BUHUKATH 33 PaXyHOK
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napajeilbHOrO OpPIEHTYBAHHS BHUAOBXKEHUX MIHEpaNliB), CerperamiiHi mapw,
ncepaomapu audepeniiamii adbo acUMUIAIIT, UUIIPH acUMUIAIINHI (utipy  —
MIHEpaJIbHI CKYMYEHHS Y BHBEPKEHUX TIPCHKUX TOpiJ, SKI BIJIOCOOMINCH Y
MarMaTH4Hy CTaJiI0 1 BIAPI3HAIOTHCS Bl PEIITH MAaCH TiPChKOI OPOJIN KIJTbKICHUMH
CITIBBIJTHOIIICHHSMH MIHEpaJliB — HANpPUKJIAJ], AUILTHKHA, 30aradeHi TEMHOKOJIPHUMHU
MIHEpaJlaMH y TpaHiTax, MOCTYIOBI MEPEXO/I) Ta 1H., CTAJAKTUTH 1 CTAJarMITH, APY3H
HApOCTaHHs, IPYy3HU NepeKpUcTaIi3allii, HaTi4Hi ¥ KOJOIAH1 arperatu Ta iH.

Haiinomupenimni — 3epHUACTI ¥ 1IUIbHI, a00 CylinpHi, arperatu. Lle ckymueHHs
HEMPAaBWJILHO 3POIICHUX 3€PEH OJIHOTO YU KUTbKOX MiHepaniB. [Ipukmamom MOXyTb
CJIyTYBaTH BCl TOBHOKPUCTAJIIYHI BUBEPKEHI T1PChKI MTOPOIH.

3. Minepanoni napacenezucu ma mMinepaibHi acoyiauii

VY npupoai MiHepanu MaiKe HIKOJIM HE CIOCTEpIraloTh 130Jb0BaHO. Bonu
YTBOPIOIOTh PI3HI KOMIUIEKCH, BIIOMI 1] Ha3BOIO TIPCBKHUX MOPiA 1 MIHEpaIbHUX
ponoBunl. Ilpu npomy MiHepanin abo po3cisHi, abo MawTh BHUIJISA] APiIOHOI
BKpAIIEHOCT], 800 YTBOPIOIOTh HA MEBHUX AUISHKAX OLIbII1 UM MEHILI KOHLIEHTpAIlli.

MiHepanu TparistioThCsl y NPUPOJIl HE XaOTUYHO, YTBOPEHHSI TPCHKUX MOPiA 1
MiHEpaJIbHUX POJOBHUII — SBHILNE HE BUIMAIKOBE, SIK HE BUMAJKOBE 1 MOETHAHHS
MIHEpaJiB Mixk co0010. MiHepanu y Npupoi NepedyBaroTh y BUTIISAL IEBHUX CIIUTBHOT
— acoyiayit. BnacHe 3HaHHS 1 TNpaBWIbHE TIyMauyeHHs NPUPOIHUX acoyiayii
MIHEpaJIiB Ja€ 3MOTY MPUIIYCTUTH 3HAXOJHKEHHSI TOTO YU I1HIIIOTO MIHEpaldy B JlaHIi
acorriariii; SKII0 TAKUMHA MIHEpajaMU € MPAKTUYHO BaXJIMB1, TO MOKHA TOBOPUTHU TIPO
BUSIBJICHHS] KOPUCHHUX KOTIAJIUH.

BignoBizaroun Ha 3anmuTaHHs, SIKE TIOXOHKCHHS MiHEpaTy, 3BUYaifHO BKA3YIOTh
Ha TEOJIOTIYHUM MpOIEeC, MijJ Yac SKOro BiH YTBOPHBCS, 1 CMOCIO HOro yTBOpEHHS.
3BiJIcM napazene3uc — O3HAYA€ CYMICHE YTBOPEHHS 1, BIJIMOBIAHO, 3HAXOJ/KCHHS
MiHepaiiB. Ha mixkHapogHOMY KOJIOKBIyMi B 1966 poril, npucBsueHomy 175-piudto Big
nHs HapopkeHHs bpeittraynrta loana ABrycra @piapixa (HIMEIBKOIO MIHEpaora)
OyJ0 NpUIHATO Take BHU3HAYeHHS: [lapacenesuc Mminepanie — 1€ MiHEpaJbHA
acorialisi, 10 BUHUKIJIA 3aKOHOMIPHO B XOJI1 OJIHOT'O MPOLECY, IKUi OyB 0OMEKEeHU
y IpOCTOpI Ta Yaci 1 skuii Bi10yBaBcs y NEBHUX (DI3UKO-XIMIYHMX YMOBAX.

OT1xe, 3pO3yMITH MapareHeTHYH1 0COOJMBOCTI JJIsI KOKHOTO MiHEpally MOXHa,
JIUIIIE BUBYAIOYH YC1 TXHI BIACTUBOCTI, CrICIM(DIUHI JJIsI KOKHOTO MiHEpaTy 1 pi3Hi s
PI3HHX WOTO POJOBHII a00 MPOSIBIB.

B omuiii 1 Tiii camii mOpoJl MU MOXXEMO 3HAWTH MiHEPaIH, SKi BUHHUKIN B
pe3yNbTaTi Pi3HUX MPOIECIB. Y IIbOMY BHIAJIKy TOBOPSTH MPO Pi3HI MapareHETHYHI
acorriamii MiHepaniB. Hampukian, B ofHIM MOPOaI € XalbKOIIPHUT, IIPUT, KBapIl,
MaJIaxirt, JJIIMOHIT — I1€ JIBl MapareHeTHYHI acomiarii: OuIbI paHHs (TiapoTepMalibHa) —
KBapIl, MIPUT, XaIBKOIIPHT, a Mi3HillIa — MaJIaxiT 1 JIMOHIT (BTOPUHHI MiHEPAaJIH).

ITo cyTi, MOHATTS «MapareHe3uc MIHEPATiB» 1 «IapareHeTUYHa acoliarlis
OJIHAKOBI, 1 1X 3a3BUYall BXKUBAIOTh K CUHOHIMU. [IpoTe 3anexHo Bij TOro, 1o Tpeda
MIJKPECIUTH, CIiJ TOBOPUTH IMO-PI3HOMY: SIKIIO XOUYE€MO MiJAKPECIUTA CYMICHHM
reHe3uc (MOXOKEHHS ), TO, HAIIPUKIIAJl, CKAXXEMO: MPUT TIepeOyBae B MapareHe3uct 3
XaJIBKOMIPUTOM; SIKIIO XOYEMO MIIKPECIUTH CYMICHE 3HAXOKEHHs (HaNpukKiaa, y
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B3iplii), TO CKakeMO: MIpUT mepedyBae B mapareHeTW4Hiil acomiamii (abo mpocto B

acoIriaiii) 3 XaJIbKOIIPUTOM 1 MPOTHHOM.

Koxny nmapareHeTnyHy acolliaiiro MOKHA pO3TJISIIATH SIK CUCTEMY, 10 BUHUKJIA
3a MEBHUX 3HAYEHb TEMIIEpaTypH, TUCKY 1 KOHIEHTpalii pedoBuHH. Lli yuHHUKH 1
BHU3HAYAIOTh YMOBHM YTBOPEHHIO MIHEpaJbHHUX acollialliid; 3MiHa iX MPU3BOJUTH IO
MOPYIIEHHS pIBHOBArd B CUCTEMI 1 YTBOPEHHIO 1HIIMX MiHEpaIbHUX acOITialIlii.

3rigHo 3 npunnunoM Jle-Illarenwe, 3a i Ha cucTeMy, sika mepedyBae y piBHOBa31,

BUHHUKAE peaKum sIKa MPOTHIE MiH aii. Tak, miaABUIIICHHS TeMIEPaTypu NPU3BOTUTH

70 TIPOIECIB, SIKi BIMOYBAIOTHCSA 3 TMOTJIMHAHHSAM TEIUTa, 1 HABIAKW, 3HIDKCHHS

TEMIIEpaTypu BUKIUKAa€E TMpOLECH 3 BHUAUICHHSAM Terula. Hampukman, mig yac

30UTBIIIEHH] TEMITEpATypH MiABUIITYETHCS PO3UYUHHICTD COJIEH Y COJIEPOTHUX OaceiHax,

sKa CYIpPOBOKY€EThCS MOTJIMHAHHSM TEIUIa.

[li1BHILIEHHS TUCKY MPU3BOAUTH O YTBOPEHHSI MIHEpAJIB, SIKI MAIOTh BEJIHKY
ryctuny. Hanpuxknan, nomimopdua momudikamis SiO, — CTHUIIOBIT — Ma€ TYCTUHY
4,23; BOHa HECTiiiKa B MOBEPXHEBUX yYMOBaX, /i€ CTIMKUN KBapI| 13 TYCTHHOIO 2,65.
[IpoTe CTUIIOBIT XapakTepHUM JUIsl TMOUHHUX oOyacTei 3emil, Jie MaHylTh BUCOKI
THUCKHM, a00 YTBOPIOETHCS T 4Yac IMIAKTHUX MOAIN (Tak camo IiJ 4ac MUTTEBO
CTBOPIOBAHUX HAJBUCOKUX P).

[TinBuIeHHS KOHIIGHTpAIlli PEYOBHMHHU CHpPHUSIE BUAUICHHIO 1i 31 CHCTEMHU.
Hampuknaz, y kucinux JiaBaXx BUIUISIOTHCS MiHepanu, 6arati Ha Si0p, y ToMy 4uCIi
KBapll, [OJIbOBI IIMATH TOLIO.

VYce crae mabarato CKIamHIIIE, KOJH OJHOYACHO 3MIHIOIOTHCS 1 THCK, 1
TeMmrepaTypa, 1 KOHIICHTpallis, 1 KOJIM B CUCTEMY MPUBHOCATHCS 1HIIT KOMIIOHEHTH.

[Ilogo oOMexeHHs MapareHe3ucy MiHepalliB y MNpOCTOpl M 4aci, TO B3araii
BBAXAalOTh, 1110 KO’KHA MiHEpaJibHa acolliallisl BiMOBIIAa€ MEBHINA cTa il MiHepai3ailii,
MPOJIYKTH SIKOI JIOKATI3YIOThCS SIK MIHEpaIbHI Tijia.

3po3ymijio, M0 MIHEpPaJIH MOXYTh YTBOPIOBATHUCS OJHOYACHO a00 B TIEBHIM
MOCJIIIOBHOCTI OJIMH 32 OoJHUM. [Topsiiok BHUALIEHHS MiHEpaIiB MOXKHA 3’SICYBaTH 3a
TaKUMHU O3HAKAMH '

1) 3a cyMDKHUMH JHISIME MK MiHepaiamMu. MiHepaj, 10 3alOBHIOE TPIIIMHUA B
1HIIIOMY MIHEpaJi, yTBOPUBCS MI3HIIIE Bl TOTO, B SKOMY BiH MICTUThCS;

2) 3a crymeHeMm imiomopdizMy MiHepaliB, ab0 MpaBHIBHICTIO oOMexeHb. [loOpe
OKPHUCTAJII30BaHl MIHEpaJd YacTO BUHUKAIM paHilIe BiJ THUX, [0 3aiiMalOTh
MPOMIKKM MDK HUMH. AJie TyT CIIJl MaT Ha yBa3l, 110 B MeTaMOp(pIuHUX 1
METAaCOMAaTUYHHUX MOPOJAax a00pe OrpaHeHi KpHUCTaIH IyKe 4YacTo OYyBarOTh
M3HIIIUMHA YTBOPEHHSIMU;

3) 3a HasBHICTIO pelnikTiB. HasBHICTH OAHOTO MiHEpay B 1HIIOMY CBIIYUTH MPO
ONbII  paHHE YTBOPEHHS  MIHEpaNiB-pemikTiB. Taki K  BIAHOILIEHHS
CIIOCTEPITal0ThCsl IPU 3aMIILIEHHI: MIHEpa, SIKUI 3aMILLY€ThCsI, YTBOPUBCS paHillie
BiJl TOTO, 110 HOTO 3aMIIIIYE.

Hepigko omua 1 TOW >ke MiHEpas BUAULIEThCS KiIbKa pas3iB y MpoIieci
MiHepajgoyTBopeHHs. LI HeogHOYacHI BUIJICHHS OJHOTO 1 TOTO > MiHEpaIly
Ha3UBAIOTh 2eHepayismu, a00 TTOKOIIHHIMHA MiHEpaJliB.
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Minepanu pi3HHX TeHepalliil 3a3Bu4ail BIAPIZHIIOTHCS MK CO00I0 32 XIMIYHUM
CKJIaJIOM 1 30BHIIIHIM BHIJISIOM — KOJIp, PO3MIp 3€peH, OrpaHyBaHHS 1 T. [I.
Hanpuxknan, kBapii paHHIX TeHEpalliii 4acTo Ma€e Cipui KoJiip, a OUIBII Mi3HIM — O1TUH,
IPUYOMY Ma€ Kpaile orpaHyBaHHS 1 TPO30PIiCTh (TIPCHKUM KPHUIITAID ).

Jlo omHi€l reHeparii cii 3amydaTH MiHEpasH, 0 YTBOPHIUCS OJHOYACHO, alie
BHACJIJIOK PI3HUX YMOB HaOpajM pi3HOTO BUIIIAAY (HANPUKIIA, THYKYBATi, CYLIbHI
Ta JIPY30Bi arperaT).

4. Tunu minepanomeopunux npouecie

3a yMOBaMU yTBOPEHHS BC1 IPOIECH YTBOPEHHS MiHEpaIiB MPUHHATO TMOIISATH
Ha Bl BEJIUKI TPYNH — €HJOTCHHI Ta €K30TeHHI. Y KOXKHIM Takid BeJUKiM rpymi
MPOIIECIB MOEAHAHO KUTbKA THMIB TporeciB (I BIAMOBITHO — TEHETUYHUX THITIB
MIHEpaJIOYTBOPEHHS):

1. Enoozenni.

MarmaTuyuHi: iHTpY3UBHI, €(y3UBHI, IETMAaTUTH, KAPOOHATUTH.

KonrakroBo-meracomaTuuHi: (QeHiTU3alis, anbOiTH3alis, TIpe3eHyBaHHS,

CKapHYyBaHHS.

I'iagporepmaJibHi.

MeramopdiyHi.

11. Ex302eHHi.

IIpouecu 3BiTPIOBAHHSA il OKHCHEHHSI: KOPY 3BITPIOBAHHS, 30HU OKUCHEHHS.
OcaoBe NMOpPOAOYTBOPEHHS: MEXaHIYHI Ocaju, 1H(IIBTpaTH, XIMIYHI OCAJIH;
O10reHHI MPOLIECH; 11areHe3.

4.1. Minepanwhi acouiauii mazmamuyunozo npoyecy

1. Enoozenni (3cepelvHM HApOJKEHI1): III MPOIECH TOB’sA3aHI B TJIMOOKUMU
HajgpamMu 3emili, BiOYBalOThCS 3a BHCOKHX Temmeparyp. [[xepernom eHIoreHHUxX
YTBOPEHb € Marma.

MarmaTuyuHi: iHTpY3UBHI, €(py3UBHI, TETMaTUTH, KAPOOHATUTH.

Temneparypa MarMaTU4HUX TIPOLIECIB HAWBHINA CEpell YCIX MPOIIECIB
MminepanotrBopenHs: 1450-520 °C. Kpucranizaiis MminepatiB BiOyBa€TbCs 13 MAarMH —
CKJIQJIHOTO po3IIaBy okcuiB SiTa Al 3 po3unHeHnME B HboMy MeTanamu Mg, Fe, Ca,
Ti, Na, K. Iami enementu (Mn, Ni, Ba, Cu, S Ta 1H.) HasiBHI B He3HAYHUX KIJIBKOCTSX.
[Ipouec kpucTanizaiii MarMu (IBHIKICTh, IOPSAIOK BUIAIICHHS MiHEpaiB, CTPYKTYpa
1 TEKCTypa MOPOJM) 3aJIEKUTh Bl TeMIlEpaTypu W MOYATKOBOTO CKJIATy Marmu, a
TakoX BiJ BMICTY B Marmi jetkux kommnoHeHtiB (H,0O, CO,, B, P, Li, Cl, F). Bmicr
JIETKUX KOMIIOHEHTIB y Mopojax (y BUTJISAI1I MIHEpaIiB: alaTUT, MOHAILIUT, TypMalliH,
CIIOAM, Toma3, KapOOHATH) 3HAYHO MEHIIMH, HDK Yy Marmi, Je iXHd cymapHa
KOHIIEHTpaIlis Moxe caratu 15 %.

OcHoBHa 0COOJMBICTP MAarMaTUYHOTO TPOIECY — KpPUCTaTI3allisl MIHEpaTiB 13
PO3IIaBy 31 3HIKEHHSIM TEMIIEPaTypPH.
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MinepaJju i naparene3u MarMaTU4HoOro Moxo:keHHs [9]

Miunepayu
IHopoau - - .
r0JIOBHi aKIeCOpPHi NPOMHUCJIOBI
Kimbepiitu Ou1iBiH, JIOICHT [Tiporm, 1IBMEHIT, JliamaHT
(xpom-mioricun), XPOMIT, MarHeTHT,
(rorormit, KaabIUT anaTuT, IUPKOH,
anMas
Exmoritu [Tipoxcenu PyTun, kiaHir, HiamaHT
(oMmcarnuT), IJIMEHIT, IIIiHEb,
rpaHaTu (mipor- aymMas, KBapil
aJIbMaH/I1H)
XpowmiT, atusa (y

[Tepunorutn, nynitu | OniBiH, IIPOKCEHH,

MarseTuT, XpoMmir,

MarHeTuT, XpOMIT | UIbMEHIT, IIIiHEeb, IyHITax),
MIPOTHH, MPOTI, TUTAHOMAarHeTUT
TJIariokJia3
Cynbdiani mikBamiiini [TipoTuH, [TnaTuna, GOpHIT, [lenTmangur,
pyau IICHTJIAH/INT, MAarHeTHT, 1JIbMEHIT XQJIBKOITIPUT, IJIATHHA
XaJIBKOMIPHT,
HipuT, KyOaHiT
I"abpo [Tnarioka3 IneMeHiT, poroBa TuTtaHOMarHeTur,
(a"opTwr, oOMaHKa, allaTuT, 1JILMEHIT, IJIaTHHA,
nabpagopOITOBHIT), | PYTHUI, MATHETHT, MeHTIAHIUT
JIOTICHI, IUIATHHA, TPOTHH
TiepCcTeH, OJiBiH
bazanpTu [Tnariokias Anatut, MarHeTur,
(;mabpamop- MIPOTHH,
OITOBHIT), NICHTJIAH/INT,
MipOKCEHH, POroBa XaJIbKOIIPHT,
oOMaHka, OJIiBiH LJIEMEHIT
Hioputh, aH1e3UTH IInariokia3u MarseTuT, 1IbMEHIT,
(anme3uH- UPKOH, KBapII,
OJIIFOKJIa3), POroBa amaTuT
oOMaHKa,
MIPOKCEHU
I'panitu, rpanogioputu | Ksapu, k-mmmaru, | MarHeTHr, iIbMEHIT,
IIarioKJja3u araTuT, MOHAIIHT,
(omirokias, IIUPKOH, TUTAHIT, Bonbsdpamir, komymoiT,
anb0iT), O10THT, MIPUT TaHTaNIT, Oepui, Tomnas
MYCKOBIT, pOTroBa
obmaHKa
Pionitu, mamuru Kgapu, caniaus, Tpunumir,
I1arioKiIasu KpucToOaiT,

(xucui), MIKpOKITiH,
OpTOKJIa3, pOTOBa
oOMaHKa, MipoKCceH

anaTUT, HUPKOH,
TUTAHIT, KOPAIEPUT

Hedeninosi cienitu,
dhoHOTITH

Oprokina3s,
caHiauH,HedemiH,
na-amdidom,
JyXHI MIPOKCEHH,

[upkoH, eBmiamiT,
TUTAHIT, JTOMAPUT,
MarHeTHT, araTHT,
COJIANIT, KAHKPHHIT,

JICHITAT

raroiH, HaTPOJIIT

Amnarur, J0MapuT,
IIUPKOH, EBJIIaIT,
HedemniH, rpadiT, JeuuT
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Minepayu
IHopoan - - .
roJIOBHi aKIecOpHi NPOMMCJIOBI
KapGonatutu Kaneiur, qonomit, | Maruerur, Oaaemiir, Marserur, mipoxJyop,
AQHKEPUT, CUJICPHT, MipOXJI0p, raT4eToNIT, KOJIyMOIiT,
TIOTICH]I, TYMIT, raT4eTolIIT, napu3uT, (HIOrormiT,
dbopcrepur, MEPOBCHKIT, CIINHIT, BEPMUKYJIIT, allaTHT,
¢uoromit, anatuT, | KOIYyMOIT, MAPU3UT MOJIOaeHIT
eTipUH,
apdhBeacoHIT

4.2. Minepansni acouyiauii zpanimuux nezmamumis

lleemamumu — 1€ Tina TEPEeBaXHO >KUIBHOI (POpMH, CKJIaZeHI BEIMKO- MU
FIraHTOKPUCTAJIYHUMU arperaraMmu. ['paHiTHI MErMaTUTU CKIAAAIOThCA SIK 13 TUIIOBO
Ipa”HiTHUX (KBapll, TOJIbOBI IIIMATH, CJIIOJH), TaK 1 3 BIACTUBUX IEPEBAKHO
nerMaTuTaM MiHepamiB (CIOAYMEH, IMETalliT, TaHTaJIo-H1o0aTH, Oepusl Ta iH.), IO
(bopMyIOTH P13KO OOMEXKEH1 30HH CTAJIOTO CKJIA/Ty Ta CTPYKTYpHU. XapaKTEPHOIO PHUCOIO
MErMaTUTIB € PO3BUTOK 30BHIMIHBOI 30HU 3 TpadiyHOI CTPYKTYpOI KBapil-
MOJIbOBOIINATOBOTO arperary (rpadiyHa 30Ha) Ta BHYTPIIIHBOI KBapIOBOi 30HU
(KBap110BOTO SpA).

3a MmiHepasnibHUM ckJagoM 1 BmictoM Li, Nb, Ta, Be, TR, Th, U po3pi3HstoTh
KpUIUTAJICHOCHI, PIAKICHOMETANbHI, KBapl-MIOJbOBOIINATOBI  PIIKICHO3EMEIbHI,
MYCKOBITOBI BI/IMIHU TPAaHITHUX NIETMATHTIB.

[TermatuToBU# TIpoIieC BiI0yBa€ThCs HA TNIMOUHAX 3—15 KM 32 yMOBH HasiBHOCTI
MIEBHOTO 30BHIIIHBOTO THUCKY, IO 33J1a€ JITOCTATUYHE HABAHTAXEHHS 1 HE J]a€ 3MOTH
BTEKTH JIETKMM KOMIIOHEHTaM, CIIPHUSIOYM aBTOHOMHOMY PO3BUTKOBI MErMaTHUTOBOT
CUCTEMH, B YMOBAX, 10 CIPUSIIOTh BUHUKHEHHIO 30araueHoro Boi010, GropomM, 6opom
1 pocdopom posmiary. Oxorunoe iHTepBan Temneparyp Big 700—650 no 250-200 °C;
paHH1 acoliaimii BUHUKAIOTh MIISXOM KpHUCTami3aiii 13 po3IjiaBy, Mi3HI — 13
TAPOTEPMAIBHOTO PO3YUHY (IIUIAXOM BIIKIAJCHHS, METACOMATHYHOTO 3aMIIIICHHS).

MinepaJsu rpaHiTHuX nermatuTtis [9]

Tunu nmermarturis I'onoBHi Jpyropsiani IIpomuciosi
Kpumranenocni MixkpokJin, kBapy, | bepun, Typmanin, Ksapui, Tomnas, 6epui,
anbOIT, OJITOKIIA3, TOMa3, TAHTaJIO- ¢roopuT, KepaMidHa
010THUT HioOartH, CHUPOBHHA
hmrooput
PinkicHomeTanbHi Ksapi, ans0irT, Typmais, bepuin, cnonymes,
MIKPOKJIiH, amnaTtuT, oepu, JISH1OMIT, aMOJIITOHIT,
MYCKOBIT, KOJIyMOIT, MOJTYLIUT, KOJYMOIT,
CIIOJTYMEH, TaHTaJIT, IPaHaT, TaHTAJIT
JICTIIIOJIT, TIETAJIIT, KaCUTEpUT,
MOJTYIIUT aMOJTITOHIT
KBapu-nossoso- KBapr, omirokmnas, Anartut, MOHa- MoHanur, ypaHiHit,
InaToBi ap0IT, MIKPOKITIH, LIUT, KCEHOTHUM, aJaHIT, KepaMidHa
MYCKOBIT, O10TUT ypaHiHiT, Mar- CHUPOBHHA
HETHT, AJIAHIT
CaroaoHocHi KBapu, omnirokmnas, Amnarur, MyckoBiT
anb0IT, MYCKOBIT, MOHAIIUT, IpaHaT
MIKpPOKJIIH
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4.3. Minepanwvni acoyiauii 6ucokomemnepamypHux MemacomMamudHux ymeopeHbs:
ghenimu, rpeiizenu, anvoimumu

[Ipomecu B3aemojii TIpChbKUX TMOPiA 13 GuItoigaMu  Pi3HOTO TOXOJKEHHS
IPUBOJISATH J0 3aMIIIEHHS MIHEpPaJIiB IMOPOJIM HOBUMH MiHEpajaMu, pIBHOBAXXHUMH 3
¢moinom. Y npoMy paszi o0’eM MiHepaibHUX (a3 Moke 30UIbIIyBaTUCh a0o0
3MEHIIIYBAaTUCh. TaKuil MpoIeC HA3UBAIOTh MEMACOMANLO30M.

Memacomamo3 — 1e TpoleC 3aMIIICHHS OJHUX MIHEpaliB 1HIINMH,
COpSAMOBAaHMN Ha JOCATHEHHS pIBHOBAarM MDK TMOPOAOI0 Ta (QuroinoMm, KU
GUTBTPYETHCA KPi3h MOPOY. Hopona B X0l MEPETBOPEHHs HE BTPAuAc TBEPIOTO
ctany. Po3umHEeHHS CTapux M1HepamB 1 KpucTamizaimisi HOBHX BIJOYBAarOTHCS
onHOuYacHO. Do nMpeACcTaBIeHUH T1IpOTEPMATFHIM PO3YMHOM 200 MOBEPXHEBUMU
BoZiamu (y pa3l BUBITPIOBAHHS, B 30HAX OKMCHEHHS CYJIb(1IHUX POIOBHIL).

MeracoMaTUYHUM YTBOPEHHSIM BJIACTHMBA 30HAJIbHICTH MIHEPAIBHOTO CKIIATy
HOBOYTBOPEHb. 3MiHA OJHOTO MIHEpaly IHIIMM BiJOYBAa€TbCI Yy HEBEIUKOMY
MIPOMIXKY, P13KO.

JIJisi MeTacoOMaTUYHUX TMPOIECIB XapaKTEPHUM CHpPSIMOBAHUI MOTIK (III0iTy
Ta/ab0 PO3YMHEHUX KOMIOHEHTIB. HaciiakoMm 1bOTO € 3MiHa CKIIaly PO3YHMHY B MIpY
ioro (uIbTpyBaHHS Kpi3b MOpPOAY, a OTXKE, 1 3MiHA MIHEpaIiB, PIBHOBAKHUX 13
po3unHoM. lle siBuIlle Mae BUTIIS 30HATIBHOTO PO3MOJILTY MiHEpATbHUX acoliailiil 3a
HanpsMKOM mpocyBaHHs ¢uitoiny. [1ocaioBHICTE METACOMATUYHUX 30H BiJ] JIJISTHKH,
3BiKkH (DIIOiA 1MOYaB pyxatucs (mui06oi), N0 IUISHKH, J€ WOTO BIUTUB Ha CKIIA]
nopoar HAOMMKAEThCA 10 HYJS (¢hponmanvhoi), Ha3UBAIOTH MEMACOMAMUYUHONO
KoJ0HKOwW. Y TUJIOBIM 30HI MIHEpajbHa acolialis KOHTPOJIbOBaHA MapameTpaMu
¢bmoiny, y GpoHTaNbHINA — 0JIM3bKA O IEPBUHHOIL TOPOIH.

MeracomaTH4Hi1 yTBOPEHHSI MalOTh HEPIBHOMIPHI PO3MIPU MiHEpaJiB, MIIIMHCTI
TEKCTYPH 31 3BUBUCTUMHU MEKaMu arperariB. YacTo HOBOYTBOPEHHS PO3MOIISIOThCS
M0 CHCTEMI TPIIIUH, YTBOPIOIOYH OpPEeKUieNOo11I0H1 TEKCTYPH.

XIMIYHUN CKJIa] METAaCOMAaTUYHUX YTBOPEHB 3aJICKUTD BiJ] MapaMeTpiB (UIroiLy
(Temmiepatypa, pH, OKHMCHO-BITHOBHUM IOTEHIIIa], KOHIICHTpAIlisl KOMITOHEHTIB) 1
CKJIaJly 3aMiIyBaHUX TIOPIiJI.

Memacomamuuni nopoou, w0 cynpogooscyomsv 6KOPIHEHHA MAZMAMUYHUX
min — (henimu, anozpanimu, zpeiizeHu, CKapHu.

Minepaiu deniris [9]

I'onoBHi JApyropsiani MaTb NpOMHCJIOBE 3HAYECHHSH
Ampidonu (apdenconit- | Jlomapur, mipoxiop, Jlomaput, nipoxyop, LUPKOH
pUOEKIT, aBTiT), ETUPIH, 0acTHE3HT, IUPKOH,

erupiH-aBriT, HeQemiH, eBA1aJIIT, TOPUT,
OJIITOKJIa3, MIKPOKITiH, OazemiiT, anaTur,
OpTOKJIa3, O10THT TUTAHIT, 1JIbMEHIT
deniTamMu Ha3MBalOTh Oy/b-AKi CHJIIKaTHI TIOPOAM — TpPaHITH, THEHCH,

amp100TiTH, TICKOBUKH, JTYTIaKH, Tadpo, €y3uBH TOIIO, — SIKI 3a3HAIOTh IHTCHCUBHUX
METAaCOMAaTUYHMX 3MIH MiJ BIUIMBOM JIYXKHHMX (UIIOiiB, MOB’SA3aHUX 3 IHTPY3IIMHU
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JTyXHUX 1opia (HeemiHOBUX CIEHITIB, KAPOOHATHUTIB, Cl€HITIB). DEHITH yTBOPIOIOTH
HABKOJIO JTY’KHUX MACHBIB 30HH J0 KUJIbKOX COTE€Hb METPIB 3aBIIMPIIKUA. MiHEepallbHUA
ckJ1a]l eHITIB BUBHAYCHHUH CKJIaJ0M ITIEPBUHHUX MTOP1 (PETIKTH KBapIly, IJ1ariokiiasy,
poroBoi 0OMaHKH, JIOTICUY, OI0TUTY) 1 mapameTrpaMu (IIrOixy, IiJ BIUIMBOM SKOTO
(GhOopMyIOThCSI MiHEPATU-HOBOYTBOPEHHS. 3 HAOIMKEHHSIM JI0 MACHUBIB MiABUILYETHCS
TeMIiepaTypa MIHEPAJIOTBOPEHHSI 1 30UIBIIYETHCS KUIBKICTh HOBOYTBOPEHHUX
MmiHepaniB. Temneparypa Ha KOHTakTI 3 MacuBoM Moxe aocsaratu 1000-1200 °C. s
TUJIOBHUX 30H XapakTepHi HedemiH, eripuH, apdeacoHIT, s GPOHTAIBHUX — O10THT,
aBTiT, MIKPOKJIIH.

@deHiTH MOXKYTh MICTUTH BUCOKI KOHIIEHTpAIlll MiHEpaJIiB P1IKICHUX €JIEMEHTIB.

AabOiTH3aniss (YTBOPEeHHsSI AamnorpaHitiB). AnpOiTH3aIlisl — IHTEHCHUBHE
METacOMaTW4YHE  yTBOPEHHS  anb0ITy B  TpaHITOigaX  MiJ  BIUIMBOM
BHCOKOTEMIIEPATYPHUX T1IPOTEPMAIIbHUX JIYKHUX PO3UMHIB, IO IX BUALIAE FPAHITHA
Marma. Taki 3MIHM PO3BUBAIOTHCS y BEPXHIX, aMiKaJbHUX YacCTHHAX TpaHITHUX
MacuBiB. Y TWJIOBHX 30HaX amorpaHiTiB BiI0OYBA€ThCS MPUBHECEHHS] Na 1 BUHECEHHS
K, bopmyBanHs anb0iTy, TITIEBUX CIIOM, OEPUILY, KOJIYMOITY, MIPOXIIOPY, IIUPKOHY; Y
¢poHTanbHUX — NpuUBHECEHHS K 1 MMPOKUI pO3BUTOK KaJll€EBOTO MOJIHOBOIO INIATY,
4acTO aMa3oHITY. 3 alorpaHiTaMy OB’ s13aH1 HAHOIBII POIOBHUIIA TAHTATY Ta HI00110
(ITiaiuna Hirepis), Li, Rb, Be, TR, Zr, Hf.

Minepasu anorpasniris [9]

Tos10BHi JlpyropsiHi MaTh NPOMHC/I0BE 3HAYECHHSI
AJB0IT, bioTuT, MyCKOBIT, ST AOMIT, Komxymb6iT-TanTanir, mipoxyiop, oepui,
MIKpOKIIIH, LUHBAJIBANT, pUOEKIT, ETipHH, ¢benakit
OJIIrOKJIa3, Tomnasz, Oepui, peHaxir,
aMa3oHIT, KBapIl KOJTYMOIT, TAaHTAJIT,
HipoXJIop,
[IUPKOH, KACUTEPHT,
BOJIb(paMiT, MOJIIOIEHIT

I'peiizeHaMy HA3MBAIOTH METACOMATHYHI ITOPOJM KBAPII-CIIIOIUCTOrO (MYCKOBIT,
IUHBAIBAUT) ckiany. lle apiOHO-cepenHbO3EpPHUCTI MOPOAN CYTTEBO KBApIIOBOTO
CKJIamy 13 Toma3zoM, OepuioM, diarooputoM. Tomaz 1 Oepusi yTBOPIOIOTH BEJHKI
MeTakpuctaau Ha (OHI KBapI-MYCKOBITOBOi ApiOHO3EpHUCTOT Macu. XapakKTepHi
MyCTOTA 3 ApiOHUMM KpUCTajJaMu BOJIb(PpaMiTy, KaCUTEpPHUTY, Tomaszy, Oepuiy,
TypMaliny. [3 rpeiizeHamMu TMOB’s3aH1 KBapIll-BOJb(paMiT-OepUiioBl, KBapIl-TOMAa3-
KACUTEPUTOBI KUK 3 BICMYTOM 1 BICMyTHHOM.

MinepaJiu rpeiizenis [9]

. MawTbh npoMHCJIOBe
T'osoBHi Jlpyropsiani 3HAYeHHS
KBap1, MmyckoBiT (>kuip0epTuT), Kacurepur, Bonbdppamir, Kacurepur, Bonbdppamir,
[MHBAJIBANT, TOMA3, TYPMaiH, | HICETIT, OEpUl, apCEHOIIPHT, HIeETIT, Oepri
hmrooput MOJTIOICHIT, TIIPOTHH,
XaJbKOMIPUT, MIPUT, PYTHUIL,
BICMYT, BICMYTHUH, aJ1yJisip
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[IpoMucioBe 3HaueHHS MalOTh KOHIICHTpaAIlii BOJb(PpaMiTy, KaCHTEPHTY,
MOJTIO/ICHITY, BICMYTHUHY, JEKOJM TaHTAJITy, KOJymMOiTy. BOHH yTBOPIOIOTHCS
BHaCH1J0K B3aeMo/ii Bucokoremmnepatrypaux (600—400 °C) rinpoTepMaibHUX KUCTUX
PO3YMHIB, IO BIUIUIMJINCS B PO3IUIABY, 3 aAJTIOMOCHJIIKATHUMHU TIOPOJIaMH —
rpaHiTOiNaMu, KUCIUMH Ta CepeHIMH ey3uBaMH, TylmakamH, McKOBUKaMHu. YacTo
Ipeli3eHU PO3BUBAIOTHCS B alMIKAJIbHUX YaCTUHAX IPAHITHUX 1HTPY3I1M.

VY 3aranpHill cXeMi pO3BUTKY TPAHITHOI IHTPY3ii Ta MOB’A3aHUX 13 HEIO YTBOPEHb
Ipei3eHN 3aliMarOTh TPOMDKHY TIO3MINI0 MDK KpPHUCTATI3AIli€l0 TErMAaTHTIB 1
YTBOPCHHSIM TipOTEPMANBHUX JKHJI 3aBISKH KOHJEHCAIll JIETKUX KOMITOHEHTIB
MarmMu: KpHUCTajli3allis TPaHITHOTO MacUBY — BHHHMKHEHHS KHJIBHUX TOpPiA (JaiioK,
NerMaTuTiB) — YTBOPEHHS amorpaHiTiB — TIpei3eHi3aliss — YTBOPECHHS
BHCOKOTEMIIEpATypHUX TIAPOTEPMANTbHUX JKWI. Temmeparypa B IOMY Psi
smenmyerbes Big 800 1o 300 °C. Ipelizenizaliis pO3BUBAECTHCA HA MIMOMHAX 1—5 KM.

4.4. Minepansni acouyiauii ckaphie
Ckapnu — Ca-Mg-Fe-cumikatHi mopoau, mo (OPMYIOThCS Ha KOHTAKTI

ATIOMOCHITIKATHUX TIOPiJ (TPaHITOi U, THEHUCH, TIOpUTH, 0a3aIbTH) 13 KApOOHATHUMU

(BamHsKaMu, MapMypaMu, J0JIOMiTaMu). M1k aTtOMOCHIIKaTHUMHU Ta KapOOHATHUMU

nopoiamu uepe3 ¢GuaroinHy ¢as3y Big0yBaroThCs 3ycTpiuHi moToku Ca (13 kKapOOHATHUX

nopia B amomocuiikatai) ta Si, Al, Fe (3 amomocunikaTHUX mopia y kapOoHaTHI).

Onoin y 1poMy paszi MOXKE 3allMIIaTUCS HEpYyXOMUM (Ougpysiiini ckapnu) abo X

MIEPEeMIIIyBaTHCS 110 30HaX TPIIUHYBATOCTI (iH(inempauiini ckapuu).

3asie’)KHO BiJI CKJIaAy KapOOHATHUX MOPiA AOKOPIHHO 3MIHIOIOTHCSA SIK YMOBH

(hopMyBaHHS CKAPHOBUX aCOLalllN, TaK 1 iXHINA CKIIA;

* SKIIO KapOOHAaTHI MOpoAM 30aradyeHi Mar”iem (J0JIOMITH), TO CKAPHOYTBOPEHHS
MOYMHAETHCA Ha KOHTAKTI KapOoHaTIB 13 MarMoro 3a temmnepatyp n0 1100 °C i Ha
rimmouHax B 6 10 30 kM. @opMy€eThCS METaCOMAaTUYHA 30HAJIBHICTH 13 TIOTICUAOM
(fmmiHeNnb, €HCTAaTUT) y THIOBIM 30HI Ta (dopcTeputoM y (ppoHTanbHIN (Ha
KOHTAKTI 3 BalTHSAKaMHU CKapHU 3a TAKUX YMOB HE (POPMYIOTHCA);

* CKapHHM 10 BamHsAkax (OPMYIOThCS 3a 3HaYHO Hxk4UnX Temreparyp (<700 °C) na
rmbuHax 5-20 kM 3 (opMyBaHHSM 30HAJIBHOCTI TeIEHOEPTIT — BOJACTOHIT;
TPOXHU Mi3HIIIE M0 TeACHOEPTITY PO3BUBAIOTHCS I'paHATH aHIPAIUT-TPOCYIISIPOBOTO

pamy.

MinepanbHi aconiauii ckapuis [9]

I'onoBHi \ JApyropsiani ’ MaTh NPOMHUCJIOBE 3HAYCHHS

Macznesianvni ckapuu

DopcTepuT, MPOKCEHU MarHeTurT, IIIiHEeb, JIroaBiriT Ta iHII OOpaTH, MATHETHT,
(eHcTaTHT, IIOTICH]), JIFOJIBITIT, allaTHT, (dbmoromiT, 1a3ypuT, 6J1aropoHa IIMTIHEb
KaJIbIUT, JOJIOMIT, Ja3ypuT, CKamoiT,
dbmoromiT TPEMOJIIT, aKTHHOJIT,
T'YMIT, IUIarioKJIa3u
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Bannakoei ckapnu

I'panar (rpocyusp-
aHJPAJINT), TIIPOKCEH

[Tnariokiasu, TPEMOIIT,
POJIOHIT, anaTHT,

MarHeTHT, IEENiT, KOOAIBTHH,
XaJIBKOMIPHUT, TAJICHIT, CanepuT, 30J10TO,

rejbBIH, TaTOIIT, rejabBIH

JTaHOypHUT

(miomeua-reneHoeprir),
BOJIACTOHIT, KaJIbIIMT,
BE3YBiaH eMijoT, LIHBAIT,
CKaIoJIT

4.5. I'iopomepmanvhe minepaiomeopenus

[iaporepManbHe MIHEPAJIOTBOPEHHSI BiAOyBaeThCss B pa3l  (UIBTPYBaHHS
HarpiToro BOJHOTO PO3YMHY KPi3b MOPOBO-TPIIIUHYBATHI MIPOCTIP MOPiA 36MHOT KOPH.
Cknax rimporepManbHuX po3unHiB: ¢onoBi enektpornité (NaCl, CaCly, HySiO,,
H,COz3), xommuekcoyrsoprobaui (Cl, F, HCOsz, HS', SO,%,0H"), minepanorBopHi
KOMIIOHEHTH.

Temnepatypuuii iHTepBan TigpoTepMmanbHOro MiHepanoTrBopenHs (600-50 °C);
1HTEepBan IMOWMH BiA 3emMHOi moBepxHi a0 10 km; tucku Bix 1 nmo 5000 Oap.
MiHepanoTBOpEHHSI MOXKe BiAOyBaTHCS B YMOBax JITO- (3aJaHOTO CTOBIIOM IMOpia) abo
TAPOCTaTUYHOIO (33aHOT0 CTOBIIOM BOJIN) THCKY.

Jlxkepena  TIApOTEPMAIbHMX  PO3YMHIB:  MarMaTudHe,  MeTamopQiuHe,
niareHeTuuHe. Jkepena BOJM, KOMIUIEKCO- Ta MIHEPAJIOTBOPHUX KOMIIOHEHTIB
(TTOBEpXHEBI, MOPCBKI, MarMaTu4Hi, CeJMMEHTAIlIH1). INaporepmanbhe

MIHEpAJIOTBOPEHHSI KOHTPOJIOETHCS CHIBBIIHOIIEHHSM PO3YMH/BMICHA MOPOJA, HOro
YMOBHO TIOAUIAIOTh HAa MIHEPAJIOTBOPEHHS B TMOPOKHMHAX 1 METacoMaTU4yHE
MIHEpaJIOTBOPEHHS HABKOJIOKWIIBHUX TOPI.

I"oJioBHI rigpoTepMabHi MiHepaJbhi aconiamii [9]

Minepann

OcobmBocTi arperatiB
KHJIbHI

pyaHi

BucoxoremmneparypHi aconianii, moB’si3aHi 3 rpaHOAIOPUTOBHMMH TA IPAHITHUMH iHTPY3iIMHI
(7=600-300 °C)

Kacuteput, Bonbdpamir,

KBapu, agynsp,
MYCKOBIT, IUHBAJIBJIHT,
Tomas, GIIOOPUT

HICENIT, OEpuII,
MOITIOCHIT, MiPOTHUH,
MIPUT, apCEHOMIPHUT,

MarHeTuT, TeMaTHT,
XaJIbKOIIPUT, BICMYT,
BICMYTHH, 30J10TO

OnoB’sH1 Ta 0J10BO-BOJIb(PaMOB1 KBap1IOBI
KHITU cepe]l Tpeii3eHiB 1 CKapHiB; KUIN
MacHuBHI1, TpyO03EpHUCTI; K8apy memHuu 00
OUMYACMO20, YMBOPIOE BENUKI
KOPOMKONPUSMAMUYHI IHOUBIOU

KBapu, Tomnas, xyiopur,
TypMaJiH

[TipoTun, mipur,
XaJIbKOIIPUT,apCEHOIIPUT,
KaCUTEpUT

30HaNbHI KBapIl-KACUTEPUTOBI Ta KBapII-
CyNb(1HO-KACUTEPUTOBI KHIIA YaCTO 13
KOJIOMOP(HHUM KaCHUTEPUTOM

Ksapi, ¢aroopur,
KaJimmar

XaNbKOMipHUT, MIPHT,
MOJTI01eHIT, OOPHIT,
€HapriT

MigHo-moni6aeH-nopdipoBi pynu, cKiaieH1
MEpEeXKero MPOKHUIIKIB KBapI[-(+KaJIIIIaT)-
MIPUT +MOT10IEHIT-XaIbKOMIPUTOBOTO
CKJIaJly y IpaHOliOpUTax
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CepeanboTemneparypHi acouiaiii, noB’s3aHi 3 rPaHiTHUMHU Ta IPaHOAIOPUTOBUMU
iHTpY3isiMH, 30HAMHU KHUCJIOTO i aHAe3uTOBOrO ByJkaHizmy (7=350-200°C)

Hikemnin, ko0aneTHH,

[IMaJIbTHH,
cadopwur, KobanbeT-HiKenb-cpi0ino-BicMyT-ypaHOBI KBapIl-
KBapiL, KambLuT, repcnop(piT? Kap6OHf1THi mnnq.(n ’ﬂmueﬂemettmna gopmauisn)
AHKepHT, GapHT _ paMgnLc6epr1T, CMYTacToi, IPy30BOi, KOJ‘IOMOp(l.)"HOI Oy/I0BH 3 OpEOJIOM
HipapripuTt, NPyCcTUT, XJIOPUTH3AIIIT Ta
camoposHi Bi, As, reMaruTu3amnii

Ag, Onsikna pyna,
HACTYypaH, TeMaTUT

[Tipur, xanpKomipwr,
KBapm, aHKepHT, TOJIOMIT raJieHIT, OJISAKII py/aH,

: KBapmoBi kuiu i3 3010TOM
30JI0TO, aPCEHOMIPUT

Cdanepur, rajieHir,
MMpUT, MapKa3HuT,

MiPOTHH,
Kgapi, 6aput, KaabIuT, XaJILKOIIPHT, Ksapiu-cynbdiaai XU, TpoKUIKOBI YTBOPEHHS,
CHJIEPHT, (PIIOOPHUT, apCEeHOITipUT, OJISIKII Keapy 6e3bapsnuti, OinuLl, amemucmosuii, OpioHo-
KAaOJIHIT, CEPULIUT, aTyHiT Py, mipapripur, MOHKO3EPHUCTUIL, YACTO 00820NPUIMATNUYHI
oJ1i0a3ur, iHOUBIOU, muuKyeami azpezamu
OyJIaH)KEPHUT, 30JI0TO,
aHTUMOHIT

CepeannoTemMnepaTypHi acouianii, moB’si3ani migBogHUM 0a3a1bT-aHAE3UT-Pi0TiTOBUM
ByjakaHizmom (7=350-200 °C)

Iipnr, Cq)a,ﬂepHT’ Komgyenanni pynu — MmacuBHi cynbgiaHi
XaJIbKOIIIPHT,

Ksapry, 6aput .. MIPUTOBI) pyau APIOHO3EPHUCTOI Ta
PIL, Dapur, TaJICHIT, MPOTHH, (mip ) pyau Ap p

XJIOPUTH, KAJIBIUT MAFHETHT KOJIOMOP(HOI CTPYKTYpH
b

OOpHIT

Hu3zbkoTemneparypHhi acouiaui’i NOB’si3aHi i3 30HAMH KHCJIOTO i AHJIE3UTOBOIO B akanizmy (7=200-100
4]
C)

KinoBap, aHTUMOHIT . ) )
P, ’ KinoBapHO-aHTUMOHIT-KBap1-KaJIbLIUTOBI

Kgapri, onas, xajenoH MapKa3uT, MpUT L .
i, ’ ’ p > TPHT, KU K8APY NPUXOBAHOKPUCIMALIUHULL (Odicecnepoiou)
KapOOHaTH cdanepur, . . 2
. abo MOHKONPUIMAMUYHUL OPY308ULL YU MUYKYBAMULL
XAITBKOMIPUT

KinoBap, peanbrap,
Kgap, kanpnur, Xaniea0H aypHUIITMEHT, CypM’sTHO-MHUIII IKOBI PyaH
AHTHMOHIT

CrpaTudopMHi yTBOpEeHHS B 0ca/10BUX KapOoHaTHUX ToBwA (7 = <150 °C)

Ksapr, 6apur,
KapOOHATH Cdanepur, rayieHir,
MipUT, MApPKa3HUT

Tun Miccicini-Baneit (Jonuna Miccicini): MacUBHI
chanepuT-raJIieHiTOBI IIIACTOMOAI0HI TiJia, 9acTo B
CYIIPOBO/II TIPOTEPMAITLHOTO KapCcTy

['onoBHI (hakTOpW MiHEPATOTBOPEHHS Mia 4Yac (GOpMyBaHHSA PYAHHX TTOKIIAJiB
(oxonoooicenns, smina pH ma Eh posuuny eHacnioox XimiuHoi 63aemo0ii 3 6MICHUMU
nopooamu, KUniHHs (2emepozenizayisi) po3uuHy HACNIOOK 3MEHUIEHHS 308HIUHbOZO

MUCKY, 3MIULYBAHHSL PO3UUHIE DIZHO20 CKIAOY/NOXOONCEHHSL).
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['imo-, Me30- i emiTepMaibHI KUIbHI TiApoTepMalbHI pogoBuiia Zn, Pb, Cu, Au,
Ag, Hg, Sb. MacusHi (komuenansi) cynbdinni poposuiia (Zn, Cu, Pb) ta ixui cydacHi
aHajioru Ha JiHi okeaniB. Ctpatudopmni ponosuiia (Cu, Zn, Pb).

CydacHe TiApoTepMallbHE MIHEPAJIOTBOPEHHS OKEAHIYHMX CIPEIUHTOBUX 30H
(uopH1 konTuabHUKU — “black smoker”), pyaHi nokiaau YepBoHOTO MOps, MaHTaHO-
3aII3UCTI BIIKJIAJECHHS MOPCBHKOTO JIHA, aKTUBHUX 1 HEAKTHMBHUX BYJIKaHIYHUX 30H,
Ha(TOra30HOCHHUX MPOBIHIIIH.

OxpeMe wMiclle TMoOcCiae TiApOoTepMajbHE MIHEPAJOTBOPEHHS B  KUJIaX
QNBIINCHKOTO THUMY. AJBMIACHKUM JKWJIaM BJIACTHBUI PO3BUTOK BHCOKOSKICHUX
KPUCTAIIIB KBapily, 3€pHUCTUX Mac XJOPHUTY, IO BUIIOBHIOIOTH TPIIIMHUA Cepel
mMeTamopiyHuX Topif, nepeBaxuo rHeliciB (LBeinapceki Anbmnu, [lomspuuit Ypan).
VYBaxaroTs, 10 TiAPOTEpMaIbHiI pO3UYMHHN (OPMYIOTHCS BHACTIIOK BUALICHHS BOAM i
gac Meramop(dizmy. ['00BHI MiHepadu ajdbHINCBKUX KU KBapl, axylsip, XJIOPHT,
LEOIITH; IPYTOPsIAHI: PYyTUII, OPYKIT, aHaTa3, TeMaTUT, allaTUT, aKCUHIT.

11. Ex302enHi.

Ex3orenHi (rimeprenni) — nporecu, sKi po3BUBAIOTHCS Ha MOBEpXHI 3eMii abo
Oe3nocepelHb0 OJIM3bKO BIJ MOBEPXHI MiJl BIUIMBOM eHeprii CoHusg, BOAM, BITPY,
BUTbHOTO KHCHIO 1 CO2 atmocdepu (ex30 — 30BHI, cinep — Haj, 3Bepxy). s nux
MPOILIECIB XapaKTEePHUMHU € HU3bKI TEMIIEpaTypHu 1 TUCK, BUCOKHM XIMIYHUNA MOTEHITIAT
CO21 KucHIo.

4.6. Minepanwsni acouyiauyii 30Hu OKUCHEHHA MAa KOPU 36iMPIOCAHHS

VY rimepreHHUX yMOBaX BiJOyBa€TbCcsl PYWHYBaHHS CHIIIKATiB 1 Cylab(imiB 3
YTBOPEHHSIM OKCHJIB, T1IPOKCU/IB Ta OKCHUCOJIEH. Y Tpolieci 3BITPIOBAHHS TIPCHKUX
MOP1JT yTBOPIOIOTHCA
» KOpH 3BITPIOBAHHS;

» 30HHU OKMCHEHHS.

30HU OKUCHEHHSI (POPMYIOTHCS MO PYIHUX KUJIaX 1 MOKIAgaX, IO CKIaJIar0ThCs
nepeBaxHoO 31 Cyiab(QIIHUX MiHEpaliB. BaxiuBy poib BIAIpalOTh €IEKTPOXIMIYHI
npouecu. OKUCHEHHs Cylb(iAiB NpUBOIUTH 10 (PopMyBaHHSA Cyiab(}aTIB 1 KHCIUX
PO34MHIB 31 CyIb(haT-10HOM:

CuFeS; + 2H* + 450, «> Cu?* + Fe3* + 250, + H,0

4FeS, + 150, + 2H,0 < 2F€2(SO4)3 + H* + HSO*

Taki po3unHH, pearyrodu 3 MiHEpaIaMH pyl, MOKYTh YTBOPIOBATH HOBI MIHEPAJIH:
ZnS + Cu®* < CuS + Zn?",

VY 30H1 OKHMCHEHHS (OPMYETHCS TajdbBaHIYHA KOMIPKA, y SKiM BEpXHS YacTHHA
30HU, KyJ¥ TIPOHHUKAIOTH TPYHTOBI1 BOJAM, € KaTOJIOM, a HIKHS — aHOJOM. Y KaTOIHIN
30H1 (POPMYIOTBCSI OKCHUAM Ta T1IPOKCUIH, cyibdaru, kapobonatu Fe, Zn, Pb abo x
cynbian ¥ okcuaw Mial. Y HWKHIA aHOMHIA 30H1 BiAOYyBa€TbCS BiIHOBIICHHS, IO
CYNPOBOKYETHCSA PO3YMHEHHSM CynbdimiB. 31 cynbdigHoi cipku GOPMYIOTHCS
cynbdar-ionn abo camopoaHa cipka. Ha meBHiM TnuOMHI HacTae piBHOBara Mix
OKHCHUMH Ta BIJHOBHUMHM IIpoliecaMu W BiIOyBaeThCs ocajkeHHs camopoanux Cu,
Ag, a Takox cynb(diiB (XaJbKO3UH, OOPHIT); OTXe, (OPMYETHCS 30HA BTOPUHHOTO
30aradeHHs (BOHA X — 30Ha IIEMEHTAaIll1).
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MinepaJjibHi acouniauii kopu 3BiTproBanns [9]

IlepBunHi nopoau i TN KOpH

. I'osioBHI ropsiAHi
3BiTpIOBaHHS /lpyrop
Ynavmpaocnosni, kucni ma nyscui Iapooxcumu Al,

HOpPOOuU KOpa JTATEPUTHOTO TUTTY (B rigpookcunu Fe, MarHeTur, XpoMiT, FeMaTUT

YMOBaX apKOro Ta BOJIOTOro KJIiMary) | KaoJiHIT (bokcumu)

Ni-ceprieHTHHH;
rigpookcunu Fe;

Yavmpaocnoeni nopoou xopa Bau (aMopdHi . ..
. . . . . MarseTut, nipoJIFO3UT, CEMIONIT,
CHJIIKATHO-HIKEJIEBOr0 TUIY (HOMIpHUM rizpookcuu Mn, .
N ) MOHTMOPUJIOHIT, T1IIC
BOJIOTHH KJTIMaT) Fe, Al, Co);
HOHTPOHIT;
CEpIIEHTUH
Kucni nopoou xopa riiuHUCTO-

KaOJIIHITOBOT'O TUITY (B YMOBax Kaominir, kBapi
MTOMIPHOTO KJIIMaTy)

Conani noknaou GopmyroThcs TIICOBI . .
I'ic, anriapur
IAIKH

[{upkoH, anaTUT, pyTUII

Bbopatu (iHBOIT, KOJIEMaHIT,
YIEKCHT, T1IpoO0panuT)

Kapoonammui nopoou i3 poooxpozumom

ma cudepumom KOpu MapraHiieBoro ta [Tipomro3ur, reTuT
3aJ113MCTOT0 THIIIB

Minepayiu 0CaJOHAKONMYEHHS TA 0CA0BUX NMOPI

MexaH14Hi ocajy — MPOIYKTU pyHHYBaHHS Ta BOAHOTO NMEPEHECEHHS MIHEpPAJIiB
(kBapil, IIIMHUCTI MiHEPAJH, KaJIbIIUT, TOJIHOBI LITIATH).

MiHepanu po3scunuwy:

CaMopoOdHi 30N10TO, NNATUHA, OCMIlA; AilaMaHT; cyabghidu: KiHOBaP; OKCUOU: KBapLL, PYTU/, KACUTEPUT,

remaTuT, KOPYHA, MarHeTuT, iIbMeHiT, XpOMIT, WNiHeANb; CUsiKkamu: ToNas, WMPKOH, rpaHaT, aHa4anysur,

KiaHiT, TUTAHIT, cTaBponiT, 6epua, opTUT, TYPMasiH, CAHOAN, NONbOBUI WNAT; iHWi: MOHALUT, KCEHOTUM,
anaTuT, BONbdpamit, Weenit

BugineHo miHepanu, aKki BMA0b6yBatoTb i3 po3CUnuLL,

MinepanbHi aconmianii 30H1 okucHeHHs1 [9]

ITepBuHHi MiHepaan Minepanu 30HM OKHCHEHHS
roJIOBHi ApPyropsiaHi
. TeTuT, €M TOKPOKIT, APO3UT
[Tiput ’ JIOKPOIIT, AP ’ MenanTepur
caMOpO/IHa CIpKa
. . Manaxit, a3ypHuT, Xpu30Koja
XaapKomiput, OOpHIT ’ ’ L .
6J'I$IKJI?Ii ’ JII/Ip ’ KYIIPUT, XaJIbKO3UH, KOBEJIH, XallbKaHTHUT, J101Ta3, TEHOPHT,
py. CaMOpOJIHA Miflb, FeTUT OJTIBiH, TOPOEPHIT, OPOIIAHTUT
Cdanepur CMITCOHIT, reMIMOpQIT, TETUT AJnamiH, IMHKIT
T"anenit Liepycwur, aHrnesur, Kpoxkoit, BananuHit
BYJIb(eHiT, mipoMopPiT,
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MIMETHT, IPO3UT

ApCeHOMIpUT CKOpouT, TETUT ApPCEHOMIT, MUTII’SIK

AHa0epriT, epuTpHH,

Apcenigu Ni i Co ApceHomiT, MUII SIK
CKOpOJIUT, T€THUT
[TpycTut, momibaswur, Camopopne cpibiio, apreHTur, EIeKTOVM
MipaprupuT Kepapripur Py
AHTHMOHIT BaneHnTunit, cepBaHTHT Kepmesur
) ) ITosemnit, MOIIOAUT )
Moni6aenit ’ ’ depomoioaIUT

BYJIb(EHIT

XimiuHi ocaay BUHUKAIOTh.
» Yy pe3yJIbTaTi KoaryJsiii KoJIOifHUX po3uuHiB (dhopmyBaHHs TinpokcuiiB Fe, Al,
Mn)

Minepanu ocadoeux 3aniznux pyo. Minepanu ocadoeux mapzanyesux pyo.
Te€THUT, I1aCIop, IAMO3UT, TIOPUHTIT, [Icunomenan, mipoatO3UT, MAHTAHIT, KAIBIIHT,
TJIAyKOHIT, CUAEPHT, BiBiaHIT, MipHT, OapHT, POJOXPO3UT, KBAPII, OTal, IPUT, MAPKa3uT,
anaTut TJIAYKOHIT, IIAMO3HT

» Yy pa3l BUIIApIOBAaHHS MOPCHKOT BOJM B 3aKPUTHUX (€BAIOPUTOBUX) OaceriHax

Minepanu esanopumosux ocaoig:.
JIOJIOMIT, TIIC, aHT1JIPUT, TAIT, MOJITANIT, €ICOMIT, KaiHIT, KApHAJIT, CUJIbBIH, OOpAIIUT Ta 1HIII
Oopatu, cosia, MipaOuIiT, TEHAPIUT

[TocniioBHICTh MIHEPATOBIAKIAACHHS Y pa3i BUIAPOBYBAHHSI MOPCHKOI BOJM:
KapOOHATH — TIIC — TANITHTINC — TATITHAHTIIPUT — TalIT+HCHIbBIHTTIONITamiT —
Mg-Ca cynbdaTHi Ta XJOpUIHI COJIL.

IndinbTpaniiini Bigkaagm ¢GopMmyroTbes miag yac (UIbTPYBAHHS MOBEPXHEBUX
BOJ, 30aradyeHux MeTajaMH, 10 BHUBUIBHUJIUCH YHACIIJIOK BHUBITPIOBAHHS, 4Yepe3
0CaJI0B1 TTOPO/IH.

Mioucmi nickoeuku ma aynaku: Manaxir, Ingpinempayinna ypanonocna minepanizayis
a3ypuT, 6apuT, KaJbIUT, TiTC, XaIbKOMIPUT, (docaru, apcenatu, BaHaaTH)
OOPHIT, XaJIbKO3HH, MIPUT, CAMOPOJIHA Mi/ib,
TaJICHIT
Iloknaou oapumy Cudepumogi noknaou
JliareHe3 — caMOBUIbHE TICPETBOPEHHS OCaay TMiClIsS HWOro 3aXOPOHEHHS.

dopMyBaHHS HOBHX MIHEpaTIB BIJOYBAa€TbCS BHACIIIOK B3a€MOJIi MiHEpaliB
MEXaHIYHUX Ta XIMIYHHUX OCAJliB 13 TOPOBUM PO3UMHOM. JliareHeTHYHEe MOXO/KEHHS B
0CaJIOBUX TIOPOJAaX MAaKTh MIPUT, MapKa3uT, amnatuT (HOchHOPUTOBUX KOHKPEIIii,
HOBOYTBOPEHUH KBapIl 1 KapOOHATH, XJIOPUT.
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4.7. Ilapazenezu memamoppiunux auii

MinepanbHi acoriaimii — HOpOAY €HJOTEHHOIo0 W 0CaJloBOr0 IMOXO/KCHHS —
MOKYTb 3a3HABaTH BIUIUBY MiJABUIICHUX TEMIEPATYpP 1 TUCKIB y MPOLIECI 3aXOPOHEHHS,
ONyCKaHHS  OJIOKIB 3eMHOi KOpH, BIUIMBIB JepopMaIliiHUX  TEKTOHIYHUX
HAIPY>KEHOCTEH, TEIIOMACONOTOKIB MarMaTU4HOIO MOXOKEHHs. YcCi Il MpoIecH
3YMOBJTIOIOTH ()OPMYBaHHS MeTaMOP(MIUHUX 3MIH MIHEPAIHHOTO CKJIATy TIOPIJI.

HoBoyTBopeHi nmopoau Ha3uBarTh, MeTamoppiyHuMU. BiaMOBIIHO 10 TeMIIepaTyp
1 TUCKIB (a, BIAMIOBITHO, 1 TIMOWH) (hopMyBaHHS BUILISIOTH (arrii MeTaMopquy

HpOI‘peCI/IBHl (TiIBUIIICHHS TeMIEpaTypu 1 THCKY) Ta pErpecuBHI (3HIKCHHSA
TeMIiepaTypu 1 THCKY BHACIIZIOK TIAHATTS OJOKIB 3eMHOI Kopu — miadTopes)

MeTamopiuHi 3MIHU.

MiHepanbHmii ckJax mopia pisHux ganiii meramopdizmy [9]

danii

Miunepanu

roJIOBHi

3a0opoHeHi

IleosiiToBa Ta NMpeHiT-
nymmesiiroBa

7<200°C
P <5 kbap

MOHTMOPHIIOHIT, JOJOMIT,
KBapIl, aJIbOIT, KJIIIIaT,
KAOJIIHIT, IOMOHTHUT, MPEHIT,
MyMIIeJIiiT

AKTHUHOJIIIT, IIPOQLIIT, aHATBIIAM,
revaaHguT

3ej1eHHX JIynaKiB
=200-500 °C
P no 10 x6ap

Enigor, XJa0puT, XJI0pUTOI,
anb0iIT, MyCKOBIT, KaJbIHT,
JIOJIOMIT, AKTHHOJIIT, TAJbK

CraBpodiT, aHAaTy3UT, TUIariokias,
JIOMOHTHT, TIPEHIT

AMpiboJiToBa i enizoT-

Porosa ooManka,
IJ1ariokjas, rpaHar, 6i0THT,

amibdomnitoBa MYCKOBIT, KaJIIIIIAT, . . )
CKAMOIIT [TipokceHu, akTHHOJIT + IUIariokJsas,

T =500-750 °C S rmaykodan

aHJATY3HUT, aHTO(DLITIT,
P 510 15 xGap KOPJIIEPHT, KIaHIT + CTaBpOJIT
(Ipu BUCOKUX THUCKAX )
JIBomipokceHoBa _Opronipoxcen,
(rpanyaiToBa) KJIIHOMIPOKCeH, TpaHar,

T =750-1000 °C
P =5-18 k0ap

KOPJI€PUT, TJIariokJas,
KaJTl€BUH
MOJILOBHM IIIIIAT, CHITIMAHIT,
JUIOTICHI, CKAITOJIIT

CraBpouit, pom06iuHuit amdpidon,
MYCKOBIT, €MiJI0T

Jloconir-riiaykoganosa
(0y1aKUTHHUX JTynaKiB)

T<500°C
P> 10 xbap

I'naykodan, JgocoHir,
CHJIIMAHIT, KiaHIT, XKaJeiT,
anb0IT, MyCKOBIT, T€MaTUT
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5. SIxk kopucTyBaTHCH TA0JIUIAMMA

VY T1abmungx ycl MiHEpaJid PO3MOJUICHI 3a OJMCKOM Ha YOTHPU TPyIU: 3
MeTaJIeBUM, HalliBMETaJeBUM (METajono1i0HNM), aIMa3HUM 1 CKISHUM. MiHepanu 3
MeTaJeBUM OJIMCKOM — HEMpO30pi, puca B HUX dopHa abo TemHo3abapBieHa. TiTbKH
caMOpOoJIHE 30JI0TO 1 MiAb MAalOTh PHUCY 30JIOTUCTO-)KOBTY Ta MIJHO-YEPBOHY
BiZIMTOBITHO. MiHEpanu 3 HalmiBMETAICBUM (METAIOMOAIOHNM) OJMCKOM HAaITiBIPO30Di,
B TOHEHBKHMX OCKOJIKaX MPOCBIYYIOTh.

Jlpyra BakiiiBa IiarHOCTUYHA O3HAKa — KOJip pucu. MiHepanu 3 OOHUM 13
YOTUPHOX THUIIIB OJUCKIB (IEPENIYCHNUX BHILE), Y CBOIO YEPTy, MOAUISIOTHCS 32 PI3HUM
KoJpopoM pucHu. Komip pucu € HaOUTbIT XapaKTEPHOI O3HAKOK IS MiHEpaliB 13
MeTajeBUM OJMCKOM. 3a KOJbOPOM PUCH MIHEpaIH 31 CKISIHUM OJIMCKOM IMOAUICHI Ha
TPH TPYIIN:

1. Puca xonbopoBa, CKpaBOro KOJhOpPY (CHHSA, 3€JieHa, YEPBOHA, OPAH)KEBA, JKOBTA,
CBITJIO-KOPUYHEBA);

2. Puca cBiTiiozabapsieHa 3ej1eHyBata ado cipa (komip i HeBupa3Huil aje He O1uil);

3. Puca 6ina.

JInst MiHepalliB 31 CKISTHUM OJIMCKOM, SIKMX € HabaraTo OuIbIlle, Hi’K MIHEpasiB 13
METaJIeBUM  OJINICKOM, Ba)XJIMBOIO JIIaTHOCTUYHOIO O3HAKOI € TBEPHICTh. Y
JIarHOCTUYHUX TAOJIUIAX MIHEPAI 31 CKIISIHUM OJIMCKOM 1 O1JI0K0 PUCOIO MOJLIEHI Ha
I’ SITh TPyI: TBepaicTh 1-3; TBepaicTh 3—5; TBepAicTh 5—6; TBEpAICTh 6—7; TBEPAICTD 7—
10.

TakoX Ba)JIMBOIO JIarHOCTUYHOIO O3HAKOIO JUIsI MIHEpAJIB € CHauHicTh. [y
MIHEpaNiB 31 CKJISHUM OJIMCKOM 1 OUTUM KOJBOPOM PHCH Miclii BHOOPY TBEPIOCTI
BHUOMpAEMO BIAMOBITHUM BIATIHOK 3a0apBicHHS MiHepady 1 daml B JlarHOCTHII
BUOMPAEMO BIAMOBIIHUN KPUTEPIH CIAWHOCTI — TOCKOHAJIA YU HEJOCKOHAJA.
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6. 3Benena Tad N
|. MinepaJyin 3 MeTajIeBUM OJIMCKOM: HETIPO30Pi, IEpeBaKae
TBEPICTh 1-5;
1. Puca cipa, memno-cipa abo uopna

a) KOJIp MIHEPATY CIPUM 200 OUTHI. .....viiti it e, 30

0) KOJIIP MIHEPATY HOPHHM. ...t tnttteeetteettee ettt eeteeeaineeeteeeaneeeanaeenns 35

B) KOJIip MiHepaiy ’KOBTYBaTH (COJIOM’ STHO-KOBTHIA,

OpPOH30BO-3KOBTHH, JIATYHHO-KOBTHI ). ..t tuuteeennteennteeennteenneeenneeannneenns 40
2. Puca sicoema, uepsona abo memno-oypa

) KOJIIP MIHEPAITY FKOBTHIH . ...t uvtenttettentteanteenteenteeeneeaneeaneeenneenneennenns 42

0) KOJIP MIHEPATY MITHO-UEPBOHMM. . ... vveeeteenteenteenneeaneenneennneenneanneenans 43

I1I. MinepaJiu 3 HaniBMeTaJIeBUM (MeTaJI0NOAiOHMM) OJIMCKOM
KOJILOPOBI, HAMIBIPO30Pi; MepeBakae TBEPAICTh 1-5;

1. Puca 6ypa
) KOJIIP MIHEPAITY HOPHMI . ...t utttittenttette et et et eate et eaeeeaeennneenans 44
0) OYPHI PIBHUX BIITIHKIB. .. uutttentteeteeeteeeanteeaineeeaneeaaneeeaaaeeannans 46

I11. Minepaju 3 ajJiMa3HuM OJUCKOM: KOJIHOPOBI1, HAIIBIPO30Pi;
nepeBaxae TBepJiCTb 2—6
1. Puca uepsona abo b6ypa piznux 8i0minkie

a) KOJIIp MiHEpaJly BiJl CBITJIO-KOPUYHEBOTO, OYpPOTrO JI0 YOPHOIO................ 47

0) KOJIip MiHEpAITy YEPBOHUM, LETISTHO-UEPBOHUM. ... .vvneeinienieiieanneane. 49
2. Puca 6ina

@) KOJIp MiHEpaJly KOPUYHEBHM PI3HUX BIATIHKIB IHOJI YOPHUM. .......eene..ee. 50

IV. MinepaJu 3i CKISIHUM OJIMCKOM: BiJl PO30PHUX /10
HaIIBIIPO30PUX; prca CBITI03a0apBieHa (CBITIIIIA Bl KOJILOPY MIHEpAITY
B 3arajbHii Maci);
1. Puca xonvoposa, cKpagoco Konbopy: CuHs, 3elleHd, Yep8oHa, OPaHiICesd,
2HCOBMA, CEIMN0-KOPUUHEBA (TBEPIICTD 2—0). ..\ttt iii i e e e e, 50
2. Puca csimnozabapeénena zenenysama abo cipa (xonip ii Hesupasznuil,
ane e oinut, (TBepaicts 3—7). Konip MiHepaity: Y4OpHUM, TEMHO-3EJICHUM,
TN (5350707 0 %15 11 SR 54
3. Puca 6ina:
a) TBepaicTh 1-3
3.1. Komnip minepany 611mii, 6e30apBHUM, CIpHii, CBITII0O3a0apBICHUI

(@)5F:170: 1Tonu 3Pi (010) :x0) : £: 1 - BN 60
3.2. Kounip MiHepaty CBITIO-pOKEBUHN

(@)5F:170: 1Tonu 391 (010) :x0) : £: 11 - BN 65
3.3. Kounip MiHepainy KOpU4HEBUI

(@)1£:17051 1010 301 (10 X0) S 21 - F R 66
3.4. Komip MiHepaity 3eseHyBaTHii

(@)1£:17051 0010 301 (10 X0) S 21 D R 67

0) TBepaicTh 3—5
3.5. Komnip minepany 6inmii, 6e30apBHUM, CIpHii, CBITIO3a0apBICHUI
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(@35F:170: 1Tonn 391 (010) :x0)  £: 1 ;DN UUU 68

(@55 F:1705 0160 33 (31 (0103 :(0) & ;11 - HN 73
3.6. Komip miHepany >koBTyBaTO-Oypuit

(@)5:1% 05 5Twn N 391 (016300 5 £: 11 - 77
(@):1% 05 0Twn N 33 ()1 (0161002 £ 11 - D 78
3.7. Konip MiHepainy poKeBHM pi3HOMaHITHUX BiATIHKIB

(@)5:1% 05 5Twn N 391 (016300 5 £: 11 - 79

B) TBEPJIICTh 5—6
3.8. Konip minepany 6imii, 6e30apBHUMN, CIpUi, CBITJIO3a0apBICHUN

(@)1 F:1705 1o ¥ 391 (010) X0 & £:1) ¢ VN 80
(@)1 F:1705 01608 3¢ (31 (0101 (0) & ;11 ¢ HN 83
3.9. Komip Minepaity roryOuii 1 CHHIHM pi3HUX BIATIHKIB

(@)1 F:1705 1o ¥ 391 (010) X0) & £:1) ¢ VN 85
(@)1 F:17050To0 ¥ 33 (31 (0163:0) & - 11 - HN 86
3.10. Komip minepamy pokeBuii 10 YEPBOHOTO Pi3HHUX BiATIHKIB

(@)1 :1705 11638 391 (0 10) X0 3 £: 1) £ VN 87
(@)1 ;1705 41638 393 (531 (0103:0) & - ) r: HR 87

T') TBEPIICTh 6—7
3.11. Komip minepaiy 6iuii, 6e30apBHUM, CipHii, CBITII0O3a0apBICHUI

(@)1 :1705 11638 391 (0 16) X0 2 £: 1) £ VN 88

(@)1 ;1705 §T63 ¥ 393 (531 (0103:0) & - ) r: HN 89

3.12. Komnip miHepaty KOpHUHEBUI Pi3HUX BIATIHKIB 0 YOPHOTO

(@)5¢:1703 8 (o4 § 305 (571 (0103 X0 & £ ) - HN 90

3.13. Koumip miHepamy 3eneHui pi3HUX BIATIHKIB

(@)5¢:1703 8 [ § 391 (0163 40 ¢ 11 - HN 91

(@)5¢:1703 8 (o4 § 303 (591 (010) X0 & £ 1) - HN 92

3.14. Komnip miHepamy *OBTHIA PI3HUX BIATIHKIB

(@)5¢:1703 8 (o4 § 303 (591 (010) X0 & £ 1) - HN 94

3.15. Komip minepany poxkeBuid 10 Y4EPBOHOTO PI3HUX BIATIHKIB

(@5 :1705 0163 ¥ 303 (531 (0163:0) & - ) r: HN 95
1) TBepaicty 7-10

(@5 ;1705 116§ 391 (4 16) X0 2 £: 1) £ VR 97

(@)1 F:1705 0160 303 (531 (0101 (0) & : 1) - HR 99
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0€

JJIs BABHAYEHHSI MiHepaJIiB 32 30BHIIIHIMHU 03HAKAMH

Taoaumi

I. MinepaJsu 3 MeTajieBUM 0JIMCKOM: HENMPO30Pi; nmepeBakae TBepaicTb 1-5
1. Puca cipa, TeMHO-cipa 260 YopHa
a) Kouip minepaJy cipuii ado Oinmii

Ha3zsa CuHIOHif, THII BynoBa arperaris CnaiiHicTb, Kouip, puca Tsep- I'enesa,
MiHepaJy, CTPYKTYPH, 3nam AiCTh MiHepanbHi
dbopmyna radiryc, oopuc acouiayii

CpidJuio Ky61yna Jlenaputu, APOTUKOBI Biacyths, Cpi6mscTo- 2,5 | KBapu-kapOonatHi i

Ag KOOpAWHAIlIHA, | Ta CIUTyTaHO-IAPOTUKOBI | 2aukysamo- O11Mit yacTo 3 cyJbQ1JIHI KUIH, 30-
KyOI14HUH, MacH, 3epHa ckankosutl | cipum abo 4op- Ha OKHUCHEHHS CYJIb-
OKTAaCAPUYHUN HHUM HaJbOTOM, GIIHUX  POJIOBHIIL.
cpibnsicmo-6ina Apeenmum,  Kaib-
00 YopHOI yum, gicmym, npyc-
mum, apceniou Ni

ma CO
IlnaTuHa Ky6iuHna, 3epHa HeNpaBUIBLHOT Biacyrns, CpibmscTo- 44,5 | lyHitu, TepUAOTH-
Pt KOOp/IMHAIlIHA, dbopMu, POKUIIKH, eaykysamuii | O1IMi 10 cTase- TH, po3cunuma. Oii-
noJliKcen- 130METPUIHUI 1HKOJIU JISHIPUTH BO-CIpOTO, 8iH, XpoMmim, MazHe-
Pt,Fe cmaneso-cipa, mum. Y MiTHO-HIKe-
mempaghepon- oucKkyua J€BUX  CYyJb(D1IHUX

aamuna- PtFe

pyZnax, B OCHOBHHX
nopojaax




1€

ApceH TpuronaibHa, Hpidbnozepuucti, Hup- | [ockonana CpibmsicTo- 3,5 |PomoBuma  m’sTu-
As napyBara, KOIO/10H1, HAaTi4Hi ar- | 1o 0a3ajb- O11Mi1, Ha CBI- MeTalibHOI opmartii
IUTACTUHYACTUNA | peraTd 30HaJIbHO-KOH- HOMY ITi- KOMY 3J1aMi 3 IPYCTUTOM, Tipap-
LEHTPUYHOI, IIKapaIy- HaKOiy TBMSIHIE JI0 4OP- TipUTOM, apceHia-
myacToi abo pajiabHO- (0001), HOTO, cipa mu Co, Ni, Fe B
IPOMEHUCTOI OYI0BU HepigHU, KapOOHATHUX  XKHU-
cxiouacmull, J1aX; CBHHIICBO-IIMH-
CKAKOBUU KOBI pOAOBHINA 3
Kapboowamamu,  Ki-
HO8ap 10, AHMUMO-

HIMOM, K6APpYOM

BicmyT TpuronanbHa, Kcenomopdni rpyook- | Jlockonana Cpibmscro- 2,5 | Bucokoremmnepa-
Bi miapyBara, pUCTaNIYHI BUAUICHHA, | IO 0a3aib- O11Mid, Ha CBI- TypHHUH TiIpoTepMa-
IUTACTUHYACTUN Kparuie- Ta najsHule- HOMY KOMY 3J1aM1 Po- JbHUW y TerMaru-
10/110H1 YTBOPEHHS, MiHaKOiMy KEBYBaTHUH, Tax, Ipei3eHax, cka-
JICHAPUTH, TpiOHO3EP- (0001) TBMSHIE, CTa€ pHAX;  KacUTECPHUT-
HUCTI arperatu HepigHUL, KOPUYHIOBATUM, BOJIb(pamMiT-KBapIIO-
cxiouacmuil cipa BUX, KaCUTEPUTOBUX
1 noJliMeTaaIeBUX

KWIax. 3o10mo,

bicmymun

Mouaiéaenir I'excaronanwHa, | Jluctkysarti, tyckyBaTi | Jlockonana | CBHHIIEBO-CIpUiA 1 Kunu kBapiosi, me-
MoS; napyBara, arperatu, cpepoiTu, o 6a3anb- | 3 roiayOyBaTum rMaTUTOBI, CKapHH,
Ta0MUTYACTUN KIpKHU HOMY BIJITIHKOM, BTOPWHHI KBapIUTH,
HiHAKOIy 2onybyeamo- BKPAIUICHICTh y KHC-
(0001) cipa aux mopoxax. [lo-
HepieHUL, JbOBI wWnamu, 60Jb-

cxiowacmuii ¢dpamim, croou,

nipum, Kacumepum




(43

XaJabK03UH MoHOKJIIHHa, CyuunbHi mineHI Macu, | Hemockona- | CBuHueBo-cipuii | 2-3 | 3oHa LeEMeHTaIl
Cu,S KOOpAWHAIlIHA, TOHKO3EPHUCTHUH. Jla IO pOM- | 3 4aCcOM YOpHIE, cynbdIIHUX  POJIO-
U paMiTaIbHUH, HanboTu, kipku O1yHIH memHo-Cipa BUILl. XanbKonipum,
MIPU3MATUYHUN pU3Mi nipum, KOGBEJlIH,

(110), bopnim, manaxim

yepenauKko-
euu
AHTHMOHIT PomMOiuHa, PamianpHO- JlockoHana CBHHIIEBO- 2 CepenHbo- Ta HU3b-
Sh,S; JAHII0’)KKOBA, MPU- | MPOMEHUCTI, TOJIYACTI | MO OIYHOMY CipHii, 31erka KOTeMIlepaTypHl Ti-
3MaTUYHUU, JI0 BOJIOKHUCTHUX arpe- | MHAKOIAy roiyOyBaTuid, OpoTepMaibHl  (Te-
TOJT9acTUiH raTu (010), yopHa JeTepMalibHi) PoOJIo-
cxioyacmuil, Buma. Keapy, giuro-
HepigHUl opum,  cghanepum,
eanemim, KIHO8ap,
peanveap

BicmyTun PoMOi1uHa, Bunosxeni qo romuac- | JlockoHana OnoB’stHO- 2-2,5 | Bucoko- 1 cepen-

Bi,S3 JIAHLI0KKOBA, TUX 3€pHa, THUKYBATl | 1O O1YHOMY 78 HBOTEMIIEPATYPHI1

MIPU3MaTUYHUH, Ta pajiajibHO- MIHAKOily | CBUHILIEBO-CIPUH, TApOTEpPMaIIbHI

rOJT9acTHI IIPOMEHHCTI arperarw, (010), cipa acorriarii TeHETHYHO
3€pHUCTI Macu cxiouacmo- MOB’s13aHl 3 KHUCIUM
HepieHUU MarmatusMoMm. [ a-
JIeHIm, nipum, uiee-
aim, Kapbounamu,
MonibOeHim,  Kacu-

mepum




€e

I'anenir KyGiuHa, Cy1iJbHI MacH Bif JlockoHana CBHUHIIEBO- 2-3 | I'inpoTepmanbHi
PbS KOOpAWHAIlIHA, KpPYITHO- IO HaJI3BU- | IO TeKCaeapy CIpuH, KUJH, CTpaTUdOpM-
KyOIYHUM, OKTaeA- | 4YailHO Jp1OHO3EPHHC- (100), yopHa HI POJIOBHUINA, OcCa-
PUYHUH, THUX cxiouacmuil noBl nopoau. Cea-
130METPUYHUM Jlepum, nipum, Xajib-
Konipum, OJNAKIL py-
ou
JIKeMCOHiT MoHokiHHa, CroBnuacro- JlockoHnaina CBuHLIEBO- 2,5 | Apyropsanuii MiHe-
FePb,Sh,S:4 JIAHITIOKKOBA, MpU3MATUYHI, THYKY- o poMOiu- CIpuH, pall cepelHbO- Ta
roJlYacTHil, BOJIOK- | BaTi, paJiaJIbHONIpOMe- | HIH IpHU3MI memHo-cipa HU3BKOTEMIIEPATYP-
HHUCTHUU HUCTI arperaTu (120) 1 mo HUX T1IpOTepMalib-
O1YHOMY HUX acorriariu.
MHAKOI Ty Ilipum, NiPOMuH,
(010), mapmamum
cxiowacmuii
Bynan:kepur MoHnoxkiHHa, Tabnutuyacto- HockoHana CBuHILIEBO- 2,5-3 | pyropsinauii MiHe-
PbsSbhsS11 JIAHLI0KKOBA, MPU3MAaTHUYHI, o nepe- cipwuii, 3a30- pan cepenHbO- Ta
NPU3MAaTUYHUH, | CIUTyTaHO-BOJIOKHUCTI, HBOMY JOPHUH, HU3BKOTEMIIEPATY -
roJYacTHil, BOJIOK- | IIOBKOBHUCTI arperaTtu MIHAKOIny YyopHa HUX T1IpOoTepMalb-
HUCTUN (100), HUX acoriarmii. [a-
CKAKOB8UU JIeHIm, OypHoHim,

xanvkonipum, OJIsIK-
aa pyoa, chanepum




Caduopur PomOiuHa, I'pybotuukysari, paai- | Hemockona- | Onos’saHo-601mmit | 4,5 | I'imporepManbHi Ku-
Co[As;] OCTpiBHA, aJTBbHO-TIPOMEHHCTI 0 | Jia 1I0 poMOi- | 10 CBUHIICBO- T, 5-enmeMeHTHa
pU3MaTHIHUN TOHKOTHYKYBAaTHX, YHIHA MpU3MI ciporo, Ag-Bi-U-Co-Ni ¢o-
II1JIbHOBOJIOKHUCTHX (110), cipo-uopHa pmariis. Hikenin, pa-
HepieHUlL Mmenvcoepeim,

eepcoopghim,  wma-

JIIMUH, JIbONIH2IM

KobGaabTun Ky06i1uHa, 3epHHUCTI MacH, Hockonana | OmoB’ssHO-Outnii | 5,5 | KBapu-cynsgiaHi,

Co[AsS] OCTpiBHA, BKpAaIUICHHS, 0 TeKcaeapy 3 POKECBUM KBapIl-KapOOHaTHI
KyOl4HMI1, OKTae- IIPOKHUIIKA (100), BIJITIHKOM, KWW, CKapHu. [[i-
pUYHUH, IEHTArOH- HepisHUl CIpO-40pHAa pOmuH,  apCceHoni-
J0J1eKa-eIPUIHHIA pum, XxaxvKonipum,
chanepum,  nipum,
MazHemum, 2pasam,

enioom, HIKeJliH
I'epcnopdir Ky6iuna, 3epHuCTI MacH, Henockona- binuit, cipo- 5,5 | Ksapuosi Ta kBapii-
Ni[AsS] OCTpiBHa, TIPOXKIITKH Ja 1Mo rekca- | Oljwid, Cipwid, KapOOHATHI  JKWJIH.
OKTAaCAPUYHUN enpy CIpO-40pHAQ Xanvxonipum, Hike-
(100), JiH, nipum, Oicmy-
HepieHUU MUuH
ApceHomipuT MoHokiHHa, [inbH1, gpiOHO3epHu- | Cepenns nmo | OnoB’ssHO-OMil | 5,5 | [iapoTepmMalbHi

Fe[AsS] OCTpIBHA, CT1 MacH, arperaTy 3 MHAKOIY JI0 CTaJIeBO- KUK, MarMaTh4Hi
NpPU3MATHYHUN | THUYKYBATOIO, pajliaiib- (101), ciporo, YTBOPEHHS, Tpeii3e-
HO-TIPOMEHHCTOIO HepieHULL CIpo-40pHa HU, I1HKOJIM IIeTMa-
CTPYKTYPOIO TuTH. [lipum, xane-
Konipum,  2ajlieHim,
chanepum,  8obPD-

pamim, kacumepum




Ge

Ckyrepyaur Ky06iuna [inbH1, 3epaucti Macu | Hemockona- | Onor’sHo-01mmit | 5,56 | ['igporepmanbHi
CoAS3. OCTpiBHA, JIa 110 TeKca- JI0 CTaJIEBO- xunn.  Kobanemumn,
KyOIYHUH, eapy (100), ciporo, 271AYKOOOM, ApPCeHO-
KyOOOKTaeapuy- HepieHU CIpO-40pHa nipum, NIPOMUH,

HUN bicmymun

HImanbTHH Ky6iuHna, [ineHi, 3epaucTi Macu | Hemockona- | OmoB’ssHO-O1mmii | 5,56 | KBaprioBi Ta kBapi-
(Co,Ni,Fe)Ass.x OCTpiBHA, JIa 110 reKca- JI0 CTaJIEBO- KapOOHATHI  JKHJIW.
KyOI1uHUH, eapy (100) 1 ciporo, bapum,  ¢pnroopum,
OKTaeApUIHUHN 10 OKTaeaApy cipo-uopHa Xnoawmum,  CKyme-
(1112), pyoum, pamenvcoep-
HepisHUl eim, cagnopum, Hi-

Kelin, KoOaIbmuH,
eepcoopghim,  apce-
HOnipum, npycmum,
YypaHinim, cpiono

I. MinepaJiu 3 MeTajieBUM OJIMCKOM: HENPO30Ppi; nepeBakae TeepaicTs 1—5
1. Puca cipa ado 4yopHa
0) KoJip minepasy yopHuii

Ha3zBa CuHroHist, THII Bynosa arperaris CnaiiHicTb, Kouaip, | TBep- I'enesa,
MiHepaJy, CTPYKTYPH, 3nam puca HiCTh | MiHepanbHi acouiayii
dhopmyaa radiryc, oopuc

I'pagir ['excaronaneHa, | JlyckyBarti, mnactuHuac- | Jyxke gocko- | YopHwuii 1o 1 Marmartnunmii, MmeTa-

C niapyBara, T1 arperaT, OKpyrJii BU- HaJja 1o cpibisacTo- MOpPQIYHUI, TiApOTEp-
IJJACTUHYACTHH, JUJICHHS palialibHO- 0azagbHOMY ciporo, MaJIbHUM, KOHTAaKTOBO-
Ta0IUTUACTUN IPOMEHHCTOI 1HKOJIHU 30- MIHAKOiny yopHa MeTaMOp(pIYHUI 10 BY-
HAJIBHO-KOHIICHTPUYHOT (0001), rimn y tpanax. Hege-
OynoBu 8i0 3epHucC- JIiH, MIKDOKIIH, anvbim,
moeo 00 Kanbyum, — Mumawim,

PIBHO20 CAMOPOOHE 3Ai30
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BypHonit Pomb6iuna, [inbH1, 3epHUCTI 0 ¢y- | SIcHa 1o ne- CraneBo- | 2,5-3 | Cepeanbo-TemMiiepa-
PbCu[SbS;] JIAHITFO)KKOBA, [IJIbHUX arperaTu, Ha- PEIHBOMY CIpuH, TYpHI TIIpOTEpMaNIbHI
MPU3MaTUIHUH, JBOTH, KIpKH MHAKOITY 3aJ1130- pyaHi  oxuau. Ilipum,
TaOJIUTYACTUI (100), YOPHHUIA, cpanepum,  eanemnim,
CKAKOBULL cipa mempaeopum, XaabKo-
nipum
Terpaeapur Kyb6iuna, [ineH1 api6bHO3epHUCTI | Hemockonama, | Craneso- 3 | CepennboTeMmeparypHi
Cu10Cu2ShsS13 KapKacHa, MacH, BKpaIrieHHS He- HepieHull, 00 cipuii riIpoTepMalibHI  acolli-
TeTpaeApuIHUN MpaBUIIbHOI opMHU yepenawiKogoeo |  3ani3o- auii. [anenim, nipum,
YOpHUA, camopooHe 30710mo,
YyopHa K6apy,  XanibKonipum,
CMAaHIH, npycmum, ni-
papeipum, AQuKiHim
TenanTur Ky6iuHa, [inbHi npidHo3epuucti | Hemockonana, | Cipuit, 4o- 4 Cepennbo-Temmnepa-
CuU12AS4S13 KapKacHa, MacH, BKpaIJICHHS HepigHUll 00 pHUM, TypHI  TiIpOTepMajbHI
TeTpaeIpUIHUM, HENpPaBUIBHOI POPMH | uepenauko6ozo cipa 3 acoujiari. ITipum,
KyOIYHUH, BUULHEBO- xanvkonipum,  cgane-
OKTaeIpUIHUN Yep8oOHUM pum, bapum, 2aieHim
8IOMIHKOM
Cranin TerparonanbHa, HenpaBunbH1 n1iibH1 Henockonana | CraneBo- | 34 | l'igpoTepManbHUil  Mi-
CuoFeSnS, KOOpIMHAIIIHA, IpiOHO3EPHUCTI 110 TeTparoHa- cipwii 3 HEpal TOB’SI3aHUN 3
TaOMUTIACTUI YTBOPEHHSI, 3epHa Ta JBHIN PU3MI | OTUBKOBUM KHCITUM MarmMaTH3MOM.
NpiOHI BKpAIUICHHS B (110), BiJITIHKOM, Kesapuy, Kacumepum,
THIIIMX MiHepajax HepieHUlL YyopHa nipum, weenim, Xailb-

Konipum, 30J10mo, cpio-
70, cghanepum




LE

KoseJin I'excaronanbHa, Tonki maiBkH, HanboTH | JlockoHama mo | IHauroBo- 1-2 |30HM OKHCHEHHS Ta
CuS napyBara, 1HOJI1 36MJIMCT1 MacH, 0azaJIbHOMY CHHIH, BTOPUHHOTO  CYJIb(]i-
CuzS-CuS; IUIACTUHYACTUM, | MPOKUIIKH, BKPAIICHHS MiHaKoimy CUHIOBATO- HOTO 30araueHHs. Bu-
TaOIUTYACTUN (0001) YOPHUH, SBJICHUHN Yy TiApoTepMa-
HepigHUl YopHa JBHUX POJIOBUILAX SIK
MEPBUHHUN M-JI, 1 SK
MPOIYKT EKCTalAIii B
naBax.  Xaavxonipum,
nipum, XAbKO3UH,
OnAKL  pyou, eaneHim,
manaxim
Tenoput MoHnoxktiHHa, 3emuncti caxxonoioHi | Jlockonanmamo | Yopuuiti | 3-4 | 30Ha OKHCHEHHS CYJIb-
CuO JyCKYBaTHH, Macu a0bo KIpKU KOHIIEH- poMOiuHIi CTaJIEBO- ¢binaux ponosunl. Kyn-
JpiOHOTYCKYBaTUH | TPUYHOT CTPYKTYpH, 1HO- | Tipu3mi (111), cipuii, pum, manaxim, Xpu3o-
Il pajiialIbHO-TIPOMEHHUC- | cepeHs 1o Oa- YyopHa Koaa
Tl arperatu 3aJIbBHOMY
MHAKOI Ty
(001)

HepieHU
Bopwir KyO0iuHa, CyuuibHi macu Henipa- | Hepockonana, | TemHwid, 3 TpamnsieTecs B acoilia-
CusFeS, KOOpJIMHALIHA, | BWJIBHOI (POpMHU, BKpaIl- OpibHO- MIJTHO- LIX TIMOreHHOro (Ma-
KyOl4HUH, JICHHS, TIPOXKHUIIKH, yepenawkoguli | YCPBOHUMA, IMaTUYHI, BYJIKAHOTCH-
OKTaeApUYHUH, LEMEHT y MiCKOBUKAaX cipysamo- Hl, CKapHOBI, I/T pOJaO-
130METPUIHUI YOpHA BHINA) 1 TINEPTreHHOTO

MOXOHKEHHs (30HU IIe-
MeHTalii), crpatudop-
MHi. Xanvxonipum, ni-
pum
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IipoJsio3ur Terpaenpuuna, 3emuncTi caxxkono-ni6H1 | Jlockonana mo | YopHuii Ta 6 TunoBuii MiHepas npu-
MnO, JIAHITFO)KKOBA, MacH, IIIJIBHI PUX0- | TeTparoHajabHINA | CTaJIeBO- MMOBEPXHEBUX  IIpoIIe-
pU3MaTUIHUN BaHO-KpHUCTaIi4Hi arpe- | mpusmi (110), CIpuH, CIB — KIp 1 30H 3BITpIO-
raT ¥ pajiaibHO- HepigHUl YopHa BaHHA MOPCBHKUX Oca-
IIPOMEHHUCTI OOJITH, 7B, 1HKOJU YTBOPIO-
CTSDKIHHS, HUPKOIOA10H1 €TBCA B MPHUIIOBEPXHE-
BUIIJIEHHSA BUX IM3HIX TiApOTEp-
MaJIbHUX KWiax. Mawn-
eamim,  pomauewium,
oOpaynim
Pomanemnt Pom0iuna abo Jpionokpucramiuai 1o | Biacyrtasa, we- | Yopamiti | 5-6 | Excramsmiiino-ocano-
(Mn** Mn#")s MOHOKJIIHHA, IPUXOBAHOKPUCTATIYHIX pisHutl 00 CTaJIeBO- BUW 1 30HU 3BITPIOBAH-
010'(Ba,H,0)<, KaHaJIbHa arperaTH, HaTiuHi, HUP- | YepenauKosozo cipuii, HA MAaHTaHOBUX POJIO-
KOMO/110H1 YTBOPEHHS, YoOpHa 00 Buill. /lipono3um, 6pa-
OOJIITH KOpUyHeso- VHIm, eaycmauim, Oa-
YOpHOI pum, nipum, poooxpo-
3um
Marnerur Ky6i1uHa, 3epHucti macu, apy3u, | Oxpemicte o | YopHui, 5-6 | AxuecopHuii y marma-
FeFe,O4 KOOpJIMHALIHA, OKpeMmi KpucTaiu, che- OKTaenpy TEMHO- THUYHHUX TOPOAAX, PyAHU
OKTaeIpUYHUI POJIITH 1 JEHAPUTH, KO- (111), cipuii, y kapOoHatuTax radpo;
J0MOp(HI arperaTu; BO- | HepisHUll 00 YopHa BYJIKQHIYHI YTBOPEHHS;
JIOKHUCTI 1 CAXXUCT1 BU- | Yepenauiko8o2o CKapHH, T1IpOTepMallb-

JJIEHHS

Hl YTBOPEHHS, 3aJ113UCTI1
KBapuuTtu. [ panamu,
xnopum, nipoKCceHu,
nipum
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InbMeniT TpuronaibHa, CruioleHi KpucTau 3 Biacyths, iH- 3aiizo- 5-6 | AkmecopHuii MiHepa,
FeTiOs KOOpAUHAIlIHHA, OKPYTJIMMH KpasiMH, KOJIKM OKPEMICTh | YOPHUH 710 HeemHOBI Ta JIyXKHI
TaOIUTYACTUH 1HKOJIM IpIOHO3EPHUCTI | MO Oa3aIbHOMY | CTajieBO- MeTMaTUTH; POJIOBHINA
CKYITYEHHSI MHAKOITY ciporo, 6)- B Ta0po; pPO3CUIHMIIA.
(0001), pysamo- Hedpenin, yupkon, mae-
yepenawikosull | 4opHa 0o Hemum, Cl1t00U, HONbOBIE

YOpPHOI wnamu
Koaymoir Pom06iuHa, CyuuibHi Macu, pajia- ScHa no 614- Yopuui, 4,5 | TunoBuéd aKIECOPHUU
(Fe,Mn)Nb,Os JIAHITI0’)KKOBO- JHHO-TIPOMEHUCTI arpe- HOMY YopHa MiHepan OaraThoX Tpa-
niapyBara, raTu — KOJyMOiTOB1 MHAKOIY HITIB, 0COOJIMBO O10TH-
TaOIMTYACTUH [0 COHIIS (010), TOBUX. Maenemum,
IIJIACTUHYACTOI'O HepieHUlL epanam, LIbMeHIm, Ka-
cumepum, YUpKoH, Kce-
Homum. YV neemamumax
acoyiroe 3 wepiom, be-

puiom
TanTamir Pomb6iuHa, CyminbpHi Macu, pa- Scna no Yopuui, 7 TunoBuit  akuecopHuit
(Fe,Mn)Ta,0s JIAHIIFOKKOBO- J1aTbHO-TIPOMEHUCTI O1YHOMY YyopHa 00 MiHepaJl OaraThoX rpa-
niapyBara, arperaru MIHAKOILy oypoi HITIB, 0COOJMBO O10TH-
TA0MTYACTUH [0 (010), TOBUX. Maenemum,
IUIAaCTUHYACTOTO HepieHUU epauwam, ILIbMeHIm, Ka-

cumepum, YUpKoH, Kce-
HomuMm. Y neemamumax
acoyiroe 3 wepiom, oe-
punom
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1. Puca remHo-cipa a00 4opHa
B) Koutip minepaJy :xoBTYBaTHii (C0J10M’IHO-’KOBTH, 0POH30BO-KOBTHIA, JJATYHHO-’KOBTHII)

I. Minepaju 3 MeTajieBUM OJIMCKOM: HENMPO30pi; MepeBakae TBepaicTh 1-5

Hasga CuHroHis1, THII Bynosa arperaris Cnaiinicts, | Kouip, puca | Tep- I'ene3a,
MiHepaJy, CTPYKTYPH, 3nam AicTh MiHepanbHi
dhopmyia radiryc, oopuc acoyiauii

XaabKonmipuT TerparoHasbHa, 3epHUCTUH, TTPUXO- Biacyrus, JlatyHHO- 3-4 | MarmatuuHe, cKa-
CuFeS; KOOpJIMHAIlIHA, | BaHO-KPUCTAIIYHHUM, | uepenauikosuil | *OBTHH Yac- pHOBE,  TiApOTEp-
TeTpaeIpUIHUM, HATIYHUHN 00 HepieHo20 | TO 31 CTpOKa- MajbHE, BYJIKaHO-
130METPUYHHIMA TOXO T€HHO-0Ca/I0BE I10-
MO0 KaIICTIO, xo/keHHs. Keapy,
3e1eHy8amo- MypManii,  Kaib-
4OpHA yum, enioom, ni-
pum, 2anenim,
chanepum, OAKNI
pyou
Kyo0anir Pomb6iuna, Bxparnenss y Bu- Henockonana bponzoBo- | 3,54 | 3omoTopyiHI KBap-
CuFe,S; KOOpAWHAIlIMHA, | IS/ IJIACTHHOK, 1H- | 10 0a3aIbHOMY YKOBTHM, LOBI JKWJIM, M1JHO-
MPU3MATUYHUN | KOJU — CYIUIbHI Macu MiHaKOoimy YyopHa HIKEJIeB1 pOJOBHIIA
(001)1mo Ta KOHTaKTOBO-
poMOiuHii MEeTacOMaTUYHI
npusmi (110), cepel CKapHiB. Xa-
uepenawuxkosuul JbKONIpum, nipo-

MuH
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IlipoTun I'excaronannHa, CyuuibHi Macu, Henockonaina Temunii, 3,5~ | Marmatnyne — 0Oa-
FeixS KOOpAUHAIlIHHA, BKparuIeHHs 0 TeKCcaroHa- OpOH30BO- 4,5 | 3ur-ynpTpabdbasu-
TUTIpaMiTaIbHUH, JBLHIN Tpu3Mi YKOBTUH 3 TOB1 TIOPOJIH, CKap-
IpU3MaTHYHUH, (1010), Oypoto HOBE, TiApoTepMa-
CTOBITYACTUH HepieHUl MOOKAJIICTIO, JbHE, BYJIKAHOTCH-
YyopHa HO-0CaJIOBE I0XO-
JoKeHHS.  [lipum,
xXanvKonipum, ne-
HMAAHOUM
IenTaangur KyO0iuHa, [3oMeTpuuHi 3epHa, | JlockoHanamo | bpoH30BO- 3-4 | Cynbdigai marma-
FesNis(Co,Ni, KOOpAMHAIIHA, | 1HKOJU KPYITHOKPHUC- OKTaenpy KOBTHI, TUYHI  acorrarii.
Fe)<1Ss 130MEeTpUIHUIA TaJiYHI BKpAIUICHHS (111), 3e/1eHy8amo- Ilipomun,  nipum,
cxiowacmuii YOpHA XaNbKONIpum
Iipurt Ky6iuHa, Cy1uinpH1 HIUTHHI Ma- Biacyrus, Conom’sHo- | 6-6,5 | MarmaTtuune
FeS; OCTpIBHA, CH Ta 3€pPHUCTI arpe- | uepenauikosuil KOBTHUH, (3a3Buyail y 6a3ur-
KyOl4HHI, ratu JaTyHHO- yIbTPa0a3UTOBUX
130METPUIHUI YKOBTHH, 1opoJiax), CKapHO-
b6ypysamo- BE, TIIpOTepMalib-
abo 3ene- HE, BYJIKaHOTCHHO-
HY8amo- 0caJioBe OXO-
yopHa TDKeHHA. Xanvkoni-

pum, eanenim,

chanepum
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Mapka3sur Pomb6iuna, Konkpeii, cpeponi- | IHoxi sicHa o JlatyHHO- 6-6,5 | YTBOproeThCsl TpHU
FeS; OCTpiBHA, TH, 30HAJIbHO- pOMOIUHIH YKOBTHUH, HIDKYUX TeMmIepa-
Ta0JIUTYACTUM 10 | KOHILIEHTPUYHI, HaTi- | Tipusmi (101), YyopHa Typax 1 B OUIBII
O1yHOMY YH1 arperatu, CyIijib- HepieHULL KHCJIOMY  CepeJio-
ninakoiny (010), HI MacH BUIII HDK TipUT. B
TUTIpaMiTaIbHUH, OCaQJIOBUX  MpOIIe-
MPU3MATUYHUN caxX  YTBOPIOETHCSA
IIBUJIIIEC 32 MIPHUT,
B SIKMH IOCTYIIOBO
nepexonuts.  [1i-
pum, Kaibyum, ea-

JleHim, cghanepum

I. MinepaJsu 3 MeTasieBUM 0JIMCKOM; HENMPO30Pi; nepeBakae teepaicts 1-4
2. Puca xxoBTa
a) KoJIip MiHepaJly sKOBTHH
HasBa CuHroHis, Tun bynosa CnaiiHicTh, Kouip, TBep- I'ene3sa,
MiHepaJy, CTPYKTYPH, arperartiB 3nam puca AicTh MiHepaIbHi
dpopmyaa radiryc, oopuc acouiayii

307010 Ky6iuna, [TniBkm, mac- | BiacyTths, SckpaBo- 2-3 ['iapoTepmalibHi KBapIOBi, KBapil-
Au KOOp/IMHAIlIHA, TUHKHU, 2aykyeamutl | KOBTHUU J10 cynbdiani, CynbdiaHl Ta 1H. XKUIH,
OKTaeApUYIHUH, JICHAPUTH, CBITJIO- y IITOKBEPKAaX, y 30HAX, MO TsIKi-
130METPUYHHIA MOPUCTI MACH, KOBTOTO, I0Th JJO KHCIIUX, CEPEAHIX 1 OCHOB-
3epHa 3010mucmo- HUX IHTPY3UBHHUX TMOPid, 1HKOJU
HEeTMPaBWIbHOT Jrcoemuil 10 €(y3UBIB aHAJIOTTYHOTO CKJIATy
dbopmu B 30HI OKMCHEHHS, B PO3CHUIIHIIAX.
Keapy,  apcenonipum,  nipum,

XanbKonipum, 2emum, meaypuou
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I. Minepasu 3 MeTajieBUM OJIMCKOM; HENMMPO30pi; mepeBakae TBepaicTh 1-5
2. Puca remHo-0ypa
0) KoJip miHepaay MigHO-4YepBOHUIA

Hasga CuHroHisi, Tun Bynosa arperaris Cnanicrs, Kouaip, puca | Tsep- I'ene3a,
MiHepaJy, CTPYKTYPH, 3nam AiCTh | Minepanvhi acouiayii
dbopmyaa radiryc, oopuc

Miab KyGiuHa, ITnacki Ta 00’ eMH1 Biacyrths, MijgHo- 2,5-3 | 3a3Buyail TimepreHHa

Cu KOOpAWHAIlIWHA, | JEHJIPUTH, IIJIACTUHU, 2auKysamutl YEpPBOHUH, B acoIiamii 3 Kymnpu-
KyOl4HH, IIUTbHI CYLUTBHI MIOHO-4ep8oHa TOM, TeHoputoM. Hu-
OKTaeJpU4YHUM, | Macu, IpiOHI BKpar- OnuCKyya 3bKOTEMIIEPATYpPHA
130METPUYHHI | JIEHHSI, TOHKO3EPHUCTI riipoTepMalibHa MiJb
Ta cPeposiToBi acoyioe 3 yeonima-
BUJIJICHHS MU, K8apyom
Hixesin I'exkcaronansha, | CyuinbHi Macu, BKkpa- | Hemockonana, Minno- 5-5,5 | Kapbonarsi Ta
NiAs KOOpAUWHAlllfHA, | T[JICHHS, 30HAJILHO- HepigHUL 00 YEPBOHUM, KBapI-kKapOOHATHI
MPU3MATHYHUH, KOHIICHTPHUYHI uepenauiko8ozo | 6ypyeamo-uopHa xunu. bapum, wma-
TaONUTYACTUN | 3POCTAHHS 3 IHITUMHU 00 4OpHOT JIbMUH, npycmum,
apceHiIaMH, nipapeipum, 6icmym

JICHJIPUTH
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I1. MinepaJyu 3 HaniBMeTaJleBUM OJIMCKOM: KOJIbOPOBIi, HANIBIIPO30pi;
nepesa:kae TeepaicTb 1-5

1. Puca 0ypa
a) KoJip minepany yopHmii
Hasga Cunronisi, Tun | byaosa arperarie | CnaiiHicTb, 31am Kouip, Tsep- I'ene3a,
MiHepaJy, CTPYKTYPH, puca AiCTh MiHepanbHi
dhopmya radiryc, oopuc acoyiauii
I'emaTut Tpuronanena, | JlpiOHO3EpHUCTI, TO- Biacyrus, Bigwopno- | 5-6 |IlomirenHuii MiHepan 1
Fe,Os KOOpJIMHAIlIHA, | HKOJYCKYBAaTl JI0 KO- | Haniguepenauiko- | TO JO SCK- BIIOMUH Yy  KpPYHHHUX
Ta0NMUTYACTUH, | JIOITHOJMUCIIEPCHUX, eull paBo- CKYITYEHHSX B Marmaru-
MIACTUHYACTUN | TOHKO-TUTACTUH-YACTI YEepPBOHOTO YHUX, CKAPHOBUX, T1APO-
1HKOJIH 70 rpy0OoriacTuHYa- (y mpuxo- TEpPMaJIbHUX, TOBEpPXHE-
BUJIOB)KCHUM CTHX, OOJIITH, BAHOKPHCT. BHX, MeTaMopPIUHUX
HUPKOTO/T10HI, arperarax), acomamisx. Keapy, xa-
HATIYHI BUULHEBO- AbYUm, mMaivkK, Rnipum,
yepeoua, MazHemum
KOpU4Hesa
Xpomir Ky6iuHa, Cy1iiabpH1 3epHUCTI Biacyrns, Yopuuit no | 5,5— | Tunoswii MiHepal,
FeCry04 KOOpJMHAIlIHA, | MacH, KyJeno1i0H1 HepiGHUL OypyBaTto- 7,5 |moB’s3aHUil 3 ynbTpa-
OKTaeApUYHUH, BUJIIJICHHS — YOPHOTO, OCHOBHHUM  Marmaru3-
130METPUYIHUI HOYJTI bypa MoM. Onigin, cepneH-

MUH, MAaivK, Yeaposim,
mazHemum, LIbMeHIm,
eemamum




Manranir Monoxkninauii, | 3pocTku romyactux | Jlockonana mo nBo- | YopHuii, 3,54 | HuzpkoTemmneparypHi
MnOHO JIAHITFO)KKOBA, KPUCTAJTIB, CILUTyTa- OJIMHUYHOMY bypa, uep- riapoTrepMalbHi xuiu. B
NpU3MaTUYHUHN, | HOBOJIOKHMCTI Ta pa- | miHakoixy (101), 80HO-OYpa 0CaJIOBUX  POJIOBHINAX
roJI9acTui TiaTbHO-TIPOMEHHCTI HepieHUll MaHrany. [lipontozum,
3€PHHCTI Ta 36MJIMCTI bapum, xanvyum, cuoe-
YTBOPEHHS pum, OpayHim, poma-
Hewum, 2emum
Bpaymnir TerparonanbHa, | {iabHI Ta 3€pHUCTI Henockonana, Yopuuii, 66,6 | Metamopdiuni, rigpo-
Mn2*Mn®*60g | xoopauHaniiina, arperaTtu HepisHull Oypo- TEpPMaJIbHi, 0CaZ0Bi yMO-
[SiO4] TUTTipaMiiaib- YOPHHIA, B yYTBOPEHHS 1 SIK BTO-
1305071 Oypo-uopHa PUHHHMI 30HM 3BITPIO-
BaHHsA. [‘aycMaHiT, MaH-
TaHIT, POMaHEIIHT
ILnbBaiT Pomb6iuna, 3epHa HemnpaBWiIbHOT | SIcHa o GiyHOMY 3ainizo- 5,56 | 3a3Buuail TparuIsIETHC B
CaFe? OCTpIBHA, dbopmu abo cyuuieHi | miHakoigy (010), YOpHUH, KOHTAKTOBO-METaMOp-
(Fe,Mn)3* NpU3MaTHYHUN | 3€PHHUCTI MacH, iHOI HepieHUlL JOPHO- (GIYHMX YTBOPCHHSX B
O(OH)[Si20y MIPOMEHUCTOTHIKY- cipwid, 9op- acomiamii 3 xarbyumom,
] BaTi arperaTu HUHN JI0 KO- aHopaoumom, 2edenbep-
PUYHEBOTO, 2imom, MazHemumom
bypo-
KOpUYHesa
00 YOpHOI
Optut MonoxkI1HHa, IInactuHyacri, Biacyrns, Yopuuii, 5-6,5 | Tunoswmit TIITOreHHHI
(Ca,Ce,Fe*"), OCTpiBHa, JIOIIKOITO/T10Hi HepIsHUIL 00 OypyBaTo- MiHepan (TpaHiTH, Ipa-
Al Fe®* TaOUTIYACTUN KpHUCTaJH, IXHi uepenauKo8020 YOPHHUI, HITHI TETMATUTH, Kap-
O(OH) 3POCTKH, 3JTMBHI bypa 00 ci- OOHATUTH, riIpoTep-
[Si207][SiO4] arperaru poi MaJIbHI XWUIH). Euwenim,

YUPKOH




I1. Minepasiu 3 HanmiBMeTajJleBUM OJIMCKOM: KOJILOPOBi, HAIIBNPO30pi; nepeBakae TBepaicTh 1-5

1. Puca 0ypa
0) KoJip minepasny Oypuii pi3HMX BIATiHKIB
Hasga Cunronisi, Tun | Bbynosa arperaris CnaiiHicTp, Kouip, puca Teep- I'ene3a,
MiHepaJy, CTPYKTYPH, 3nam AiCTh MiHepanbHi
dhopmya radiryc, oopuc acouiauii
Jlenmigoxkpokir Pomb6iuna, [InacTuHyacri, JlockoHaa o Py6inoBo- 4-5 | YMOBH  yTBOpECHHS
y-FeOOH niapyBara, NpiOHOTYCKYBaTi O1YHOMY YEPBOHUM 110 aHaAJOTIYHI  yMOBaM
IUTACTUHYACTUMN, | UIUIHHO BOJOKHUCTI, MiHaKOiMy OpaH)keBO-0yporo, YTBOPEHHSI  TETUTY.
JTyCKyBaTHH paaianbHO-TIpOMe- (010), opamdicesa, Temum, zemamum,
HUCTI, 3eMJIUCTI HepiBHUL 00 Ye2naHo-4epeona, nipum, bapum,
arperatu YepenauKogo- | BUUHEB0-YePBOHA XanvKonipum
20 Ma CKAIKo-
8020
Boabdpamit | MoHOKIIHHA, [InacTtunyacri, JlockoHana o Bonvgppamim — 4-45 | I'pelizeHn, BHUCOKO-
(Fe,Mn)WO, | naHIIOXKKOBO- paaianbHO-TIpOMeE- O1YHOMY OypO-4OpHUH, TEeMIIepaTypHi TiApo-
Depbepum niapyBara, HUCTI, TOJYACTI arpe- MiHaKoimy Gepdbepum — TepMasbHi KUJIU.
FeWO, NpU3MaTHYHUN | TaTH, CylIUIbHI Ma- (010), JOPHHA, Kacumepum, 6icmy-
T'tobHepum Ta0JIUTYACTUN | CHBHI BUAUICHHS Pi3- | cxiduacmuil | etoOHepum — Oypuid MmuH, monas, oOepui,
MnWO, HOT 36pHHUCTOCTI 3 YePBOHYBATHM yuueanboum,  aoy-
BIJITIHKOM, JIAp, Keapy, mypma-
810 uopHoi i Oypoi JIiH, Moniboenim. IH-
00 HcO08MO-0ypoi KOJM y TpaHiTax,

IPaHITHUX TerMaTH-
Tax
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IipoxJiop Ky6iuHa, [3omeTpuuni 3epHa, | Hemockonana | XKoBTyBaTo-Oypuit, 6 JlyxH1 mopoau Ta ix
(Na,Ca); KOOpAWHAIlIMHA, | 1HKOJW BUJLICHHS 110 OKTaeapy oypa MerMaTuTH, Kapbo-
(Nb,Ta),0s | okTaeApuUYHMI, | HEIPABHILHOI POPMHU (111), HATUTH, PCHITH, allb-
(OH,F) 130METPpUYHHIA yepenauKosutl, oitutu.  Kanvyum,
HepieHULL Heghenin, oiomum,
anamum,  NoOJIbOSULL
wnam
II1. Minepayu 3 aaMa3HUM O0JMCKOM: KOJbOPOBi, HANIIBIPO30Pi; nepeBaka€ TBepaicTh 2—5
1. Puca yepBoHa, Oypa pi3HHX BiATiHKIB
a) Kouip miHepaJiy BiJ CBITJIO-KOPHYHEBOr0, 0ypOro /10 Y4OpHOro
Ha3zBa CuHroHis, TUI Bbynosa arperaris CnaiHicTb, Kouip, puca | Tsep- I'enesa,
MiHepaJy, CTPYKTYPH, 3nam AiCTh MinepanvHi
dopmya rabdiryc, oopuc acouiauii
Codanepur KyO0iuHa, 3epHUCTI CYIIbHI HNockonama mo | Bix cBitimo- | 3,54 | ['iapoTepmainbHe
ZnS KOOpJIMHAIlIHA, TET- | MAacH, MUIbHI IPUX0- | poMOOI0ACKae - | KOPUIHEBOTO YTBOpPEHHS (KU,
paeapuyYHUN IHKOJM | BaHOKPUCTAJIYHI arpe- py (110), 110 YOPHOTO, HaKJIaJieHl Ha CKap-
poMOo101IeKaeApHUY- raTy 30HaJbHO-KOH- cxiowacmuil 8i0 be3baps- HHU, METaCOMAaTHYHI
HUH, 130METPUIHHIA [EHTPUYHOI OYyJI0BH, HOI 00 Oypoi BIIKJIAIA y BamHsi-
1HKOJIM HATI4HI arpera- Kax, KOJIYEJaHHO-
TH, CTAIaKTHUTH moJiMeTalieBi  poJIo-

BUIIA), CTPATH(POPM-
HI POJIOBHILA, OCA/0-
Bl mopoau. [ anenim,
XanbKonipum, nipum
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I'eTur PoMOi1uHa, HupkononiOHi, Hatiuni | JlockoHana mo YepBoHO- 5-5,5 | OcHoBHA Maca OB’ si-
a-FeOOH JIAHITFO)KKOBA, arperatu, CTaJJaKTUTH. | O1YHOMY IMiHAKO- Oypuii, 3aHa 3 TOBEPXHEBH-
CTOBITYACTHUI, CyuiinbHi qpiOHOKpHC- ity (010), oypa 3 uep- MU  TIpoliecaMu  —
roJIYacTUM TaJi4yH1 O MPUXOBAHO- | 80 CXIOYACMO20 | BOHYBAMUM YTBOPEHHSM Kip 1 30H
KPUCTATIYHUX MacH, 00 HePIBHO2O BIOMIHKOM 3BITPIOBAHHS 0CaJI0-
0O0JIITH, KOHKpEITii, 00 opamice- BUX TIOpiJI, @ TaKOX
KEoau 80-24COBMOL XeMOreHHux. [ ema-
mum, nipum, cuode-
pum, 1eni0oKpoKim,
K6apy, pomaueuwium,
MazHemum
Iipapri- TpuronanbHa, Cy1iibHI MacH, TIpo- Jlo sicHoi 1o CBuHueBo- | 2-2,5 | Minepan cepeaHno-,
puT OCTpiBHA, KUJIKU, TPUMAa3KH TPUTOHAJIBHINA | Ccipuil 3 uep- HU3BKOTEMIIEpATYP-

AQs[SbS3] | npusmarnuHwmii, cTO- nipamizi (1011), | BoHUM BixTi- HUX TiApoTepMaib-
BITYACTUH yepenauKosull HKOM, HUX acoryaiii. [ aze-
Ye2nsaHo- Him, npycmum, cma-
yepeoHa HiH, Cpibno, ONAKII

pyou, ceeHiou
PyTua TerparonanbHa, Bin kopoTtkocToBnuac- | Cepeans no Ter- TemHo- 66,5 | TunmoBwmii rimoreHHMt
TiO, CTP1YKOBO-KapKacHa, THX J0 TOJTYACTUX paroHanbHIN Oypuii, uep- MIHEpaJj, BiIOMHUH, B
MIPU3MATUYHUN, 3epeH, KOJIIHYACTI npusmi (110), BOHO-OypHii OCHOBHOMY, SIK aKIie-
rOJIYaCTUI NBIMHUKH, TPIAHUKY, yepenawkoguti | 10 YOPHOTO COpHMI MiHEpall pi3-
ciTyacTi (careHeToBi) 00 HepigHO20 1HO/1 OypoO- HOMAHITHUX  1HTpY-
MOJTICHHTETHUYH1 YKOBTHU, 3MBHUX 1 MeETaMop-
JTBIMHUKH Jrc08ma 00 (higHIX mopi.
ceimio- Kesapy, xopymno, cnio-

KOpU4He8ol

ou
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II1. Minepauu 3 aiMa3HUM 0JIMCKOM: KOJIbOPOBI, HANIIBIPO30pi; mepeBaxkae TBepaAicTb 2—5
1. Puca yepBoHa, Oypa pi3HHMX BIATiHKIB
0) Kouip minepaJiy yepBOHMIA, IIETJISTHO-4€PBOHUIT

Hasga CuHroHis1, THII Bynosa arperaris CnaiiHicTp, Kouip, Tsep- I'ene3a,
MiHepaJy, CTPYKTYPH, 3nam puca AicTh MiHepanbHi
dhopmyia radiryc, oopuc acouiauyii
KinoBap Tpuronanbna, | CyuuibHi Macu pi3Hoi | JlockoHana mo YepBoHUi, 2—2,5 | TunoBuit MiHepas Mpu-

HgS JAHLI0KKOBA, 3€pHUCTOCTI, BKpar- | TPUTOHAJIbHIN uepeoHa MOBEPXHEBUX T1apOTe-
POMOOEIPUYHUIA, JICHHS, HAJIbOTH, npusmi (1010), pPMalbHUX  POAOBUII]
pU3MaTUYHUH, IpUMa3Ku cxioyacmuti 00 (TemerepMaNibHUX  Ta
Ta0IUTYACTUI pieHO20 BYJIKAHOTEHHUX).  AH-
MUMOHIM, Rnipum, pea-
abeap,  aypuniemenm,
onsakai  pyou, Keapy,

Garoopum
Kynpur Ky6i1uHa, JpiOHO3epHUCTI Jo sicHoi o HermnstHO- 3,54 | TunoBuit MiHEepas 30HU
Cu,O KOOpJIMHAIIIHA, | IUTHHI Ta MOPOIIKY- rexkcaeapy YEPBOHUM 10 OKHCHEHHS 1 OCOOJHMBO
OKTacAPUYHUM, BaTl Macu (100), KOPHUYHEBO- 30HM LEMeHTalli Mij-
KyOIUYHHH, HepisHULl 00 YOPHOTO, HO-CYJIb(ITHUX  POJIO-
130MEeTPUYHUI YyepenauKko8o2o |  4epeoHa 00 Bull. Mios, manaxim,

KOPUYHEBO- asypum, meHopum

4epBoHOT




II1. Minepauu 3 aMa3HUM 0JIMCKOM: KOJIbOPOBi, HANIIBIPO30Pi; MepeBaka€e TBepaAicTb 2—6
2. Puca 0ina
a) KoJIip MiHepaJly KOpHYHEeBHH Pi3HUX BiATIHKIB, iHOAI YOpHMIi

0S

Hasga Cunronisi, Tun | Bynosa arperaris CnaiiHicTp, Kouip, Teep- I'ene3a,
MiHepaJy, CTPYKTYPH, 3nam puca AiCTh MiHepanbHi
dhopmya radiryc, oopuc acoyiauii

Kacurepur | TerparonansHa, | CyIiiabHI 3epHUCTI Henockonana KopuuneBuit | 67 | TunoBuil TrinoreHHUi
SnO; JIAHIIFOKKOBA, MacH TPAIUIAIOTBCS | IO TeTparoHadbHIN PI3HUX MiHEpaj, OB’ sI3aHUM
MPU3MAaTUYHUH, | PIAKO, 3a3BUYAl CIIO- npu3zmi (100), BIJITIHKIB, 13 KUCJIUM MarmMaTu3-

KOJIIHYACTI CTEpIraeThcs y BU- 8I0 Haniguepenaui- 1HOI MOM — TpaHiTaMH, Te-

JBIMHUKHA TJI]11 BKparieHb K08020 00 pi8HO2O YOpPHUH, rMaTUTaMM, TIpeise-

KpHUCTaJIiB a00 OKpe- oina HaMH, TIApOoTEepMallb-

MUX 3€peH HEeTMpaBU- HUMU KHUJIAMHU.

JIbHOI popMuU Keapy, monas, anv-

oim, Mmyckogim, myp-
maniu, ¢haroopum, ni-
pum, weenim

IV. Minepanu 3i CKISHAM OJJUCKOM: BiJl IPO30PHUX 10 HAMIBIIPO30PHX;
puca cBiTjio3adapBJjieHa (CBiTJIima KoJbOPY MiHepaJy B 3arajibHiii maci). [lepeBaskae TBepaicTh 2—6
1. Puca Ko1b0poBa, SICKPaBOro KoJIbOPY: CHHSI, 3€JIeHa, YePBOHA, OPAHKEBA, JKOBTA, CBITJI0-KOPUYHEBA

Ha3zBa Cunronisi, Tun | bynosa arperaris CnaiiHicTb, Kouip, Tsep- I'enesa,
MiHepaJy, CTPYKTYPH, 3nam puca HicTh MiHepanbHi
¢hopmy.ia radiryc, oopuc acoyiauii
Peannrap Monokmiana, | 3emuncti, mopomiky- | Jlockonama mo 6i4- | YepBonuii, | 1,5-2 | HuzpkoTemmneparypHi

ASsS, ocTpiBHA (KUIb- | BaTi Macu, HAJIbOTH, HOMY IMMHAKOIAY | OpaHXeBo- TIAPOTEPMANIbHI  KU-

1[eBa), Mpu3Ma- | KipKH, CyIiJIbHI 3ep- (010), YepBOHUIA, mu. apsai mkepena y

TUYHUH, HUCTI arperatu HepieHULL 00 OpPaHIICEBO- BYJIKaHIYHUX  paio-

CTOBITYACTHI YyepenauKos yepeoua, Hax.  Aypuniemenm,
4epeoHa KIHO8Ap, AHMUMOHIM
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AypumnirmMeHnT Monokminna, | HlinpHi1 kpucrtaniudi | JJockonana no 6i4- | Jlumonno- | 1,5-2 | HuzbkoTemneparypHi
AS,S3 MOJICKYJISIPHO- MacH 4acTo HOMY I1HAKOITy KOBTHUH, ripoTepMalbHl  KHU-
nmapyBara, pajiagbHOIIpOMe- (010), JUMOHHO- au. [apsiai okepena y
MPU3MaTHIHUH, HUCTI arperary, HepigHUll 00 Yepe- JHcoema BYJIKaHIYHUX  paio-
MJIACTUHYACTUM chepomnitu NAwK08020 Hax.  Aypuniemenm,
KIHO8Aap, AHMUMOHIM,
Garoopum

Apo3ur TpuronansHa, | dpiOHokpucrtamiuni, | Jockonana mo 6a- | OpamxkeBo- | 2,5— | TunoBwii MiHEepan 30-
KFe3(OH)s OCTpIBHA, JIpiOHOTYCKYBaTi, 3QIbHOMY YKOBTHH 3 3,5 | HM OKHCHEHHS Koyr4e-
[SO4]2 TaOJIMTYACTHH, JIbH]I 200 BOJIOK- ninakoingy (0001), | OypyBaTum JaHHUX POJIOBHIII, III0
JyCKyBaTUI HUCTI CYIUIbHI MacH, | HepigHuu 00 yepe- | BIATIHKOM, (bopMyIOTbCSI B yMO-
KIpOYKH, HATI4YHI ar- NAwWK08020 o1i00- Bax HAaMiBTPOMIYHOIO
peratu aHcoema kimimMary. ['emum, 2io-

pozemum, nipum
Eputpun MoHnoxktiHHa, Bungitu, Hanbotu, | Jlockonana mo 0i4- | ManunoBo- | 1,5 | TumoBuii BTOpUHHUMN
Co3[AsQ4],-8H,0 niapyBara, KIPOYKH, 1HOJII T1apa- | HOMY MIHAKOIAY | YEPBOHH, 2,5 | MiHepand 30HH OKHC-
TUTACTUHYACTUN | JIETbHO-BOJIOKHHCTI, (010), MEPCUKOBO- HEHHSI PYJHUX POJO-
3eMJIMCTI arperatu cxiouacmuii 00 YEpPBOHUM, BHUIII, SIKI MICTSITH ap-
CKAIKOB020 podxcesa 00 ceHinu 1 cynbdoapce-
oinoi i Co ta Ni, iHKO-

i — Co- ta Ni-BMmicHI
cynbdinu  (nipomun,
newmaanoum). Koba-
JIbMUH, anabepeim




[4°

AHabeprirt MoHoOKITIHHA, Buupitu, HampoTH, | JlockoHama mo 0i4- | 3eICHUH, 2,5-3 | YMoBH YTBOPEHHS
Nis[AsO4],-8H.0 mapyBaTHU, KIPOYKH, 3eMJIUCTI HOMY I1HAKOITy oui10- aHaJIOT14HI  yMOBaM
pU3MaTHYHUT arperatu (010), 3eTICHHH, YTBOPEHHS €PUTPHUHY.

JI0 TOJIYACTOTO cxiouacmuil 0o oina Hikenin, epumpun

CKAIKOBO20
MauJaxir MoHokJiHHa, PanianbHO-ipome- JlockoHana 1o SckpaBo- 3,5 | YTBOproeTscsi B 30HI
Cuz(OH); OCTpiBHa, HUCTI 3pDOCTKU TOJ- | JIBO-OJUHUYHOMY | 3€JEHU, 3BITPIOBAHHS CYIb(i-
[CO4] MPU3MATUYHUNA | YaCTHX KPUCTAIIB, niHakoiny (201), O1i00- JTHUX PONOBUII. A3y-
chepoKpucTaiy, 3e- | HaniguepenauiKo- 3enena pum, Xpuzokoia, me-
MJIMCT1 MacH, Kipod- | 6uti 00 HepiBHO20 Hopum, Kynpum, ca-
KU1 MOpPOOHA MiOb, OKCU-
ou ma 2iopokcuou Fe,
Mn
A3yput MoHnoxktiHHa, Jpy3u, I TOYKU JlockoHauna o 614- TemHO- 3,54 | YTBOpro€eThcsi B 30HI1
Cu3(OH); OCTpIBHA, JTpIOHUX KPUCTAJIB, HOMY MHAKOILY CUHIH! 70 3BITPIOBAHHS CYJb(]i-
[COs)2 pU3MaTHYHUH, paianbHO- (010), roiayooro, THUX pojoBuil. Ma-
IUTACTUHYACTUN | TPOMEHUCTI BU/II- HepigHUll 00 CXio- 2o1yba naxim, XanvKonipum,
JICHHS, KOHKpEITii, yacmoeo meHopum,  Kynpum,
CYIIbHI 3€PHUCTI 1 oKCUOU ma 2i0OPOKCU-
3eMJIMCTI arperatu ou Fe, Mn
HionrTa3 Tpuronanbna, | [py3u, mpomenucti | Jlockonaina mo po- Cwma- 5 30Ha OKHCHEHHS pYy-
Cus[SigO15]-6H,0 OCTpiBHA arperaru, >Keo/IH, m6oenpy (1011), paroBo- THUX pomoBul. Cwmi-
(KiTBIIEBA), KIpKH J10 Ip1OHO3ep- cxiouacmo- 3€JICHUH, MCOHIM, yepycum,
MPU3MATUYHUN | HUCTHUX, IHOI IIJTb- HepieHULL 3enena manaxim, Xpusoko.d,
HUX, 3JIUBHUX arpe- Kanbyum

rartiB
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BiBianiTt MoHoOKITIHHA, 3emmucti arperatd, | Jlockonana no 614- | CBixuii — | 1,5-2 | TumoBuii ek30reHHUN
Fes[PO4]> OCTpiBHA, CTSDKIHHS, KOHKpEIIii, | HOMY IHAKOITy 0e3KoJTIp- MiHepaJl, 1HKOJIU Tpa-
-8H,0 NpU3MATHYHUN | pajiabHO-TIpOMe- (010), HUM; Ha IUISIETHCST B T1IPOTEP-
TUYKYBaTUH HUCTI 3pOCTaHHS cxiouacmuii 00 MOBITPI — MaJIbHUX KUJIaX.
CKAIKOBO CHHIE, Cuoepum, eemum,
201y6a 0o einc,  podoxposzum,
CUHBOT bapum

I'naykonit MoHokniHHa, | 3eMJIUCTI Macu, HUP- Jlockonaina 1o 3eleHo- 2 TunoBuil ayTUreHHHIA
K-1(Fe,Mg, niapyBara KOIOA10H1, KyJIeno- 0a3aabHOMY CHUHIH, MiHEpaa. Y TBOPIOETh-
Al)2-3(OH); Ti0HI, siTeno 1i0H1 ninakoimy (001) 3€JIeHO- ¢ y TpyHTax. MoOxK-
[AlISi3O10]: CTSDKIHHS Oypwii, nuBe (opMyBaHHA B

nH,0 3enena HU3BKOTEMIEPATYp-
HUX  TIIpOTEepMalib-
Hux acomiamisix. Ce-

JIAOOHIM

Camopoana PomOiuHa, [iTku, 1py3u, a Ta- Henockonana, KosTui 1-2 |V 3HayHUX KIJIBKOC-
cipka MOJIEKYJIIpHA, | KOX 3€PHHCTI arpe- yepenauKosull PI3HUX TSX YTBOPIOETHCS BY-
S OCTpIBHA, raTy BiJl MOPOIIIKO- BIJITIHKIB, JIKAHOTEHHUM  IUIA-
JUTIpaMiTaib- IMOA10HUX JI0 MILIb- o, XOM 1 I yac OloreH-
HUH, HUX, YaCTO 3JIMBHUX HCOB- HO-0CAJIOBUX IPOIIe-
130METPUYHUIM myeamuul ciB. Kanvyum, apaeo-

Him, e2inc, aueiopum,
yenecmun




%4°]

PyTua Terparonanbna, | Bin koporkoctoBn- | CepeaHs mo Terpa- TemHoO- 6-6,5 | TumoBuil rirnoreHHUN
TiO, CTPIYKOBO- YaCTHX J0 r0JIYaCTUX | TOHAJbHIN npu3Mi | Oypui, de- MiHepaJl, BIJIOMHH, B
KapKacHa, Mpu3- | 3epeH, KOJIHYaCTI (110), PBOHO- OCHOBHOMY, SIK aKIIe-
MaTUYHUH, NBIMHUKY, TPIMHUKH, | uepenawkosuii 0o | Oypui 10 COpHHMI MiHEpal pi3-
roJIYacTUM ciT4acTi (careHeToB1) HepiBHO20 YOPHOTO, HOMaHITHUX 1HTPY3HU-
MOJTICHHTETUYHI1 iHOM1 OYpoO- BHUX 1 MeTaMop(iu-
JIBINHUKA JKOBTHH, HuX Topin.  Kesapy,
Hco8mMa 00 KOPYHO, CIOOU
ceimJo-
KOpUYHegol
IV. Minepanu 3i CKJISHAM OJJUCKOM: MIPO30Pi
2. Puca cBitiio3a0apsJieHa 3ejieHyBaTa a00 cipa (KoJIip il HeBMpa3HUii, ajie He Oiuid)
Teepaictb 3—7
Koutip miHepaJ1y: 4oOpHUii, TEMHO-3€JICHUI, 3eJIeHMH a00 CHHIH
Ha3zBa CuHroHist, TUI bynosa CnaiHicTb, Kouip, Tsep- I'enesa,

MiHepaJy, CTPYKTYPH, arperaris 3nam puca AICTH MiHepanbHi

dhopmyaa radiryc, oopuc acouiayii
Typmanin TpuronasneHa, TuukyBarti, Bincytus, | Yopuwuii (tuepn), | 7—7,5 | lllepn — momireHHuid MiHepal:
Na(Mg,Fe,Al, OCTpiBHA paaianbHO- HepieHull 00 | YKOBTHM, TEMHO- BIJIOMUY B rpaHiTax, MerMaru-
Li);Alg(OH,F)s |  (xinbiieBa), NPOMEHUCTI, | uepenawko- | Oypult (IpaBiT), Tax, Tpei3eHax, CkapHax, BTO-
[SigO1][BOs]s | mpusmaTuuHuii, CILUTyTaHO- 6020 poxeBuii (pyoe- PUHHHX KBapIUTax, TiIpoTep-
CTOBITYACTHM roJ4acTi J10 JIT), MaJbHUX 1 MeTamMop(}iuHHUX
BOJIOKHUCTHUX ceimnozabaps- acomanisx. s apaBity me-
1a a30ecTono- JleHa TaMop(di30BaHi a00 CKapHOBaHI1
T1OHUX arpe- kapOOHATHI TOPOJU, METaco-
raTu MaTHUYHO 3MIHEHI OCHOBHI 1
yJIBTPAOCHOBHI OPOAH.
Kesapy, nonvosuii wnam, myc-

Kogim




I'pyna nipokcenie

a) EncraTtur Pomb6iuna, [inbHi 3epaucti | CepenHs o pom- CsiTio- 5,5 | Slk moponOTBIpHHUI MiHEpas
Mg3[Si,06] JIAHIIF0KKOBA, arperatu. [lnac- O14yH1M TTpU3MIi 3CJICHUH, XapakTepHUM i1 OaraThox
FSo-12 MPU3MATUYHUN | TUHYACTI i 30HA- (110) cipa 00 6i- MarMaTH4HUX YyJIBTPAOCHOB-
JIBHI 3pocTaHHsA 3 | (mig KyromM~88°), J0i HUX 1 MeTaMOop(IYHUX TOPij.

MOHOKJIIHHUMU cxiowacmuii Onigin, epanam

MPOKCEHAMU

0) bpoun3ur Pomb6iuna, [inbH1 3epaucti | Cepennst mo pom0. | Kopuune- | 5,5 | SIk moponoTBIpHUN MiHEpa
(Mg,Fe), JAHLIOKKOBA, arperaru. [Limac- npusMi (110) BUI 3 Opo- XapakTepHUil a1 0araThbox
[Si206] OPU3MATUYHUN | TUHYACTI i 30Ha- | (i KyTomM~88°), H30BUM MarMaTu4HUX YyJIBTPAOCHOB-
FS1230 JIbHI 3POCTAHHA 3 cxiouacmuii BIJITIHKOM, HUX 1 MeTaMOp(PIYHUX TOPiJ.

MOHOKJIIHHUMH oina, 3 Ko- Onigin, epanam

ipOKCEHAMU puuHesum
BIOMIHKOM
B) ABrIT MoHnoxkiHHa, Bxparnenns B CepenHs o poM- YopHuii, 5—6 | XapakTepuUCTUYHHUI TIPOKCEH
Ca(Mg,Fe,Ti, JIAHITIOJKKOBA, MOPO/Ii, 1HOII CY- O1uHi TpU3Mi 1HO1 OY- MarMaTH4YHUX Topia. Bxo-
Al) OpU3MaTHYHUN | IIJIBHI 3€PHUCTI (110), pyBaTuii IUTHh J0 CKIIaay Maibke BCiX
[(S1,A)20¢] Macu cxiouacmo- a0o 3eJe- MIOPiJT HOPMAIBHOTO PSAY Bif
HepiGHUT HYBaTH, YJIBTPAOCHOBHUX JO KHUCIHX,
cipyeamo- a TaKOX IEAKHX CyOITyKHHX
3eneHa nopiji. A TakoX BKparieHHS
B 0a3ajbTax 1 aHJe3UTax
r) diomenn MonokmiHHa, | 3epHUCTI, THUKY- | SIlcHa 1o pomOid- 3enennit | 5,56 | Y marmMatuyHuX 1 MeTaMmop-
CaMg[Si,Og] | nanIrokKOBa, | BaTi Ta pamiaabHO- | Hik mpusmi (110), pi3HUX GIYHUX TIPCHKUX TOPOJAxX, Y
MPU3MATUYHUN, | TIPOMEHUCTI arpe- cxiowacmuu BIJITIHKIB, KOHTaKTOBO-METACOMATUYHUX
CTOBIYACTHUI, raTu oina, YTBOPEHHSIX Pa3oM 3 aHOpa-
1HKOJIU 31eeKa 3e- oumom, Kaabyumom, enioo-
TabIUTIaCTUI JleHysama MOoM, MAZHeMUmom
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m)I'enendeprit | MoHoOKIIIHHA, PamianpHO- Jo sicHO1 o poM- TeMmHO- 55-6 | ¥V KOHTakTOBO-ME€TacOMaTHY-
CaFe[Si,Og JIAHIIF0KKOBA, MIPOMEHHU-CTI Ta O14yH1M TTpU3MIi 3eJICHUH 70 HUX YTBOpPEHHSX. Maenemum,
MpU3MATUYHUN | TpyOOTHUYKYBaTi (110), YOPHOTO, NONbOGL  WNamu, Kaibyum,
IiIBHI arperaTu cxiowacmuii 00 c8imJo- nipum
1HO/11 30HAJIBHO- CKAIKOBO20 cipa 3 3e-
KOHIICHTPHUYHI Te- JIeHUM 6I0-
TeHOepriT- MIHKOM
BOJIACTO-HIT-
JIATOJIITOBI BU/II-
JICHHS
¢) Eripun MoHoOKIIIHHa, Bxkpannenns B Slcna o pom6iu- | Yopnwmii no | 5— | [lopoaoTBipHMA MiHEpasl Jy-
NaFe[Si,Og] JAHLI0KKOBA, nopojax, pamia- | Hii mpusmi (110), 3elieHy- | 9,50 | ’KHUX MarMaTU4YHHUX [OPi]
OpU3MaTUYHUH, | JTBHO-TIPOMEHHUCTI cxiouacmo- BaTo- KHCJIOTO Ta CEPEAHBOTO PS/IiB
roJIYacTUi arperaTy, CIUTyTa- | uYepenauikoguti 00 | YOPHOTO, (cienitTh, HedeiHOBI Cl€HI-
HO-BOJIOKHHUCTI CKAIKOBO2O 3€JIEHOTO, TH), @ TAKOX y KapOOHATUTAX,
yYTBOpEHHS, ce- ceimio- y JIy)KHUX MerMarutax. He-
poiTH 3enend Qenin, eedianim, anamum,
biomum
€) Kaneir Momnokninna, | IlineHi arperatu, | [{o sicHoi mo pom- | S6myuno- | 6,57 | Y mopomax dariii riaykoda-
NaAIl[Si,Og] JIAHITFO)KKOBA 3epHUCTI Macu O1uHIN TpU3Mi 3eNeHui HOBHUX CJIQHINB, IO YTBOPHU-
(110), nepienuii oo | 3encHyBa- JIUCS TI0 OCHOBHUX 1 YJIbTPAo-
CKAIKOBO2O TO-OLTHH, CHOBHUX Topogax, abo Xk
YKOBTHU, 0CaJI0BUX MOPOJAx IrpayBakKo-
ceimiosa- BOT'O THUILY

bapenena
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x) Cnonymen | MoHOKIIIHHA, JomikomnoioH1 Cepennst mo pom- | binwmii, ci- | 6,57 | TunoBuii MiHepan TpaHITHUX
LiAI[Si,O6] JIAHITFOKKOBA, KPHUCTAIIU, 1HOII O1UHIN IpHU3Mi pyBaro- nerMatutiB. [lonwbosi wnamu,
OpU3MATHYHUH, | IJIaCTHHYACTO- (110), Oluid, nenioonim
JOIIKOMOA10- | TUYKYBaTi arpera- cxiouacmo- 3eJICHyBa-
150701 TH, UIIJIbHI IPUXO- HepieHUlL TUH,
BaHOKPHUCTATIYHI cipa
Macu
I'pyna amgbivonie
a) AHTO(LIIT PomMOiuHuit, CyuuibHi Mmacu | SIcHa 10 JOCKOHA- ’Kosto- | 5,56 | Metamopdiunai mopoau. Tpe-
(Mg,Fe); CTPIYKOBA, MMPOMEHHUCTOI, pa- | JIOi MO pOMOIUHIN | KOpUYHe- MONIM, CUNIMaHim, Yoizum,
(OH,F); npU3MaTuy- | A1aJIbHOCHOIOIIO- npusmi (210), BUI1 10 Kopoiepum
[Si4011]2 HUM, Ti0HO1, THUKYBa- ciouacmutl TEMHO-
roJIYacTUM, TO1, BOJIOKHHUCTO1 KOpUYHE-
BOJIOKHUCTHI OynoBU BOTO,
Cc8Imio-
cipa
0) TpemouJrit MonokniaHa, | Tonkompomenuc- | Jlockonana mo po- | Cipwid, 6i- | 5,56 | Y pi3HOMaHITHUX MeTamop-
Ca;Mgs CTpPI1YKOBa, Tl, THYKYBAaTi, BO- | MOI14HIi npu3zmi JIUH, 3eJ1e- ¢1yHuX Mopojax 1y KBapuo-
(OH,F), roJIYacTHH | JIOKHHUCTI i a30ec- (110), HyBaTHH, BUX JXWJaX. Aumodhinim, ax-
[Si4011]2 TOTIOIOHI arpera- cxiowacmuil bina, MUHOJIIM
TH 371e2Ka 3e-
JleHysama
B) AKTHHOJIIT Momnoxkiinaa, | Torkompomenuc- | Jlockonana mo po- | 3eneHuit | 5,56 | YV pi3HOMaHITHUX MeETaMop-
Cay(Mg,Fe?*), CTpPIYKOBa, Ti, THUKYBaTi, BO- | MOI4YHi¥ npu3Mi | PI3HUX Bif- GiuyHUX MOpoJax 1y KBapIo-
(OH,F); roJYacTuii | JOKHHCTI i a3zbec- (110), TIHKIB J10 BUX  OKWIax. Awmocpinim,
[Si4011]2 TOMNOJIOHI arpera- | cxiouacmuti, 00 TEMHO- mpemonim
TH, IIJTBHUH, PaKosuc- 3CJICHOTO,
B’s13Kuit (HepHT) | mozo y neghpumy | 0ina, sneeka
3eneHysama
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r) Porosa Monokninna, | CyuinsHi Macu, | JlockoHana mo po- Temuo- | 5,56 | [llupoko  po3noBcroIKeHA.
o0MaHKa CTpPI14KOBa, KpyHHO- 710 pi0- | MOIYHIN mpu3Mi 3€JICHU, Marmatuunuii, Metamopdiu-
(Ca,Na)2(Mg, npu3MaTH4- | HO3EPHHCTHX, BH- (110), Oypwuii 10 HUH 1 KOHTaKTOBO-METaco-

Fe,Al, Ti)s HUH, JIOBJKEHI 3epHa. 810 cxiouacmo- YOPHOTO, MaTHYHHUN MiHEpa
(OH,F,Cl); croBmuacThii | Bimomi a30ecto- | mepiénoco 0o cka- | 3enena pis-
[(S1,AD)4011]2 0/ 110H1 BHILJICH- JIKOBO20 HUX 8IOMi-
Hsl HKI6

n) Apdsenconir | MonokminHa, | Butsarayti 3epHa, | Jockonana mo po- | Yopuuii, |5,5-6 | HedeninoBi cienitu # iHmi

Nas(Fe,Mg)4 CTpIYKOBa, MIPOMEHUCTI, THY- | MOIYHIN TpHU3MI roinyOyBa- Jy’KHI IOPOJM Ta iXHI Ierma-

(OH) npu3MaTUd- | KyBaTi arperatu (110), TO-Cipa, taty. Heghenin
[Si2011]2 HU BiJI CXiq4acTo- 3enenysa-
HEPIBHOTO JI0 Ye- mo-cipa
PENanIKoBOro
e) 'naykodan | MonokiinHa, | Bomoknucri, a3- | Jlockonana o po- | CipyBato- | 6—6,5 | [lepeBaxkHo meTamopdiuHOrO
Na,MgsAl;, CTpPIYKOBa, 6ecTornoaioHi, MO14HIHM pu3Mi cipuii, noxXopkeHHs. Kgapy, oscade-
(OH,F); npu3MaTHY- IPOMEHUCTI, 1H- (110), 2o0ny0y8a- im, nasconim, e2ipum-aeeim
[Si4011]2 HUM, KOJIM THIKYBaTi cxiovacmuil mo-cipa
TrOJTYaCTHU BUJIIJICHHS

€) Pubekit Momnoxiinna, | [Ipuamaruuni, ado | JlockoHana o po- TemHo- 5-6 | IlepeBaxno mMeTamophidHOTO

Na,Fe?*;Fe3*, CTPIYKOBa, roJiacTi BKpari- MOIYHIN MpU3Mi CHUHIH 110 noxoKeHHs. Keapy, owcale-
(OH,F), npu3MaTHY- JICHHS, a30eCTo- (110), YOPHOTO, im, nascomim, ecipum-aeeim
[Si4011]2 HUH, noMiOHMI Pi3HO- cxiouacmo- ceimio- abo enidom, apacouim, 2e-

roJIYacTUii BUJT — KPOKIIOMIT | HepigHuii 00 cKa- cipa mamum
K08020
BioTut Monokminna, | Jlyckysari no api- | [linkom nockonana |  Yopuuii 2-3 | Marmatuunoro, meramopdi-
K(Mg,Fe)s niapyBara, OHO JIyCKyBaTHX 1o 6a3ajabHOMY iHOI1 OY- YHOr0 MOXOJKEHHA. Y Ter-
(OH,F); MJIaCTUHYAC- | arperar, mkapa- | mi"akoigy (001), puid, MAaTUTOBUX YTBOPEHHSIX.
[AlISi304] TUH JTyM4acTO-JIyCKY- cxioyacmui cipo- Keapy, nonvoesi winamu, myc-
BaTi YTBOPCHHS KOpUYHe8a KOBIm




KainoxJjop Monokninna, | JluctkyBari kpyn- | Jlockonana no 6a- | 3enenuit, |2-2,5 | XiopuTH, THUIIOBI MiHEpaJIH
MgsAI(OH)s napyBara, HO-, CEPEJIHBO- JI0 | 3aJbHOMY ITIHAKOI- | 3eleH)y8a- TiApOJi3y, XapakTepHi s
[AlSiz010] IIacTUHYac- | JApiOHOIYCKyBa- ay (001), ma riIpoTepManbHO  3MIHCHHX
TUH, TUCTKY- | THX 1 IPUXOBAHO- cxiouacmui MopiJi, Kip 3BITPIOBaHHSI. Y
BaTH KPUCTATIYHUX ar- MEHIINX KUTBKOCTSX BOHHU
perartu, TIacTHH- BUHUKAIOTh Y CKapHaxX 1 Til-
YacTi pajiaabHO- poTepManbHUX KWIaX. B
IIPOMEHHCTI YTBO- OCaJIOBUX BIJIKJIaJaX Ta MO-
PEHHS, OOJITH, pollax BEpPXHIX 1 CepeaHix
HaT14H1 HUPKOTIO- cTyneHiB Meramopdizmy. Ko-
JI0HI arperarTy; PYHO
3eMJIMCTI MACH
XyopuToig Monoxminna, | JlyckyBarti arpera- | Jlockonana no Ga- TemHo- 6,5 | XapaktepHuil MiHepasl MeTa-
(Fe?*,Mqg). niapyBara, TH, TIOTAHO Orpa- | 3aJbHOMY IIHAKOi- | 3€JICHUH, MoOpQiuHUX Topia. biomum,
(Al,Fe*) ItacTuHYac- | HeHi mopgdipobia- ay (001), 3eJIeHyBa- epanam, Keapy, MycKogim
Al30; (OH),4 TUH CTH Y KPHCTAJIi4- HepieHULL TO-4OpHUH,
[SiO4]2 HUX CJIAHIISIX PO3- TEMHO-
MipoM Bij 0, n 10 CHHIMH,
n-10 MM be3KoaipHa,
3eleHy8a-
mo-oina,
3eleHy8a-

mo-cipa
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3. Puca Oiia
3.1. Kouaip minepauy 0isimii, 6e30apBHMid, cipuii, cBiT/I03a0apBJIeHUH
a) TBepaicTs 1-3
ChnaiiHicTh J0CKOHAJIA

IV. Minepanu 3i CKISHUM OJTUCKOM, IIPO30Pi

Hasga CuHrosis, Tun Bynosa arperaris CnaiiHicTb, Kouip, Teep I'enesa,
MiHepaJy, CTPYKTYPH, 3nam puca - MiHepanbHi acoyiayii
dhopmyna radiryc, oopuc AiCTh

Iagir Ky6iuHna, [inbHi Macu Bix apio- | Hockonamamo | beskomip- 2 OcHOBHa Maca IIbOTO Mi-

NaCl KOOpJMHAIiliHa, | HO- J0 TIraHTO3epHUC- rekcaenpy HUH, Tpo30- Hepaly Ma€ XEeMOI'€HHE
KyOl4HMIA, TUX, THUYKYyBaTi, BOJIO- (100), puii, cipyBa- NOXO/JKeHHsA. Bimomi Be-
130METPUYHUN | KHUCTI arperaru, cra- | cxiouacmuil 00 | THH, )KOB- JMYE3H] MOKIAAN K MOp-
JaKTUTH, CTAJarMiTd B | pieHo20 ma THUH 10 TeM- CBKOTO, TaKk 1 03epHOro
reyepax CKAIKOB020 6 HO- MOXO/DKEHHs. Y  paifoHi
azpezamax YEPBOHOT'O o3epa Cipnec, KamidopHnis
(BKJIFOUECHHS YTBOPIOE MOHOMiHEpaJIbHI
reMaTury), npoIapku abo acoyiroe 3
bina mponow, 0ypor, 00]10Mi-
MOoM, apacoHimom
CunbBin Kyb6iuna, HlinpHi Macu Big apio- | Jlockonama mo | beskodmip- 2 CunbpBiHOBMICHI  BiKJIax
KCI KOOpJMHAIlIIiHa, | HO- J0 TIraHTO3EepHHUC- rekcaesipy HUU, TPO30- TPAIIAIOThCSl 3HAYHO Pij-
KyOl4HMIA, TUX, THUYKYyBaTi, BOJIO- (100), puii, cipyBa- i€ HDK TajiTOBMICHI Ta B
130METPUYHUN | KHHCTI arperaru, cra- | cxioyacmutl 0o | THH, )KOB- OCHOBHOMY TIOB’si3aHi 3
JaKTUTH, CTAJarMiTd B | pieHo20 ma TUH J10 TEM- BHUCUXAHHIM MOPCBKHUX
nedyepax CKAIK0B020 8 HO- OaceiiHiB; 3Ha4YHA YacCTHHA
azpezamax YepBOHOTO CWIbBIHY Ma€ BTOPHUHHE
(BKJIFOUECHHS MOXO/KEHHS,  YTBOPIOIO-
remMaTury), YUCh 3a PAaxXyHOK pYHHY-
oina BaHHS KapHAIITY
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Bpycur TpuronanbHa, JlpiGHOMyCKyBaTi [inkom noc- | binwit, ci- 2,5 | YTBOprO€EThCA MmiJ Yac Ti-
Mg(OH): niapyBara, ITiTBHI, IHKOJIM KPYTI- | KOHaJja 1o 0a- | pyBaTH, JIPOJI3y  Mar"e3iaibHuX
IUIACTHHYAC- | HOJYCKYBaTi, IUIACTU- | 3aJbHOMY IIi- oina CWJIIKATIB B acorarii 3i
TUH, BOJIOKHHC- | HYACTI arperaru, Ha- HaKOImy CEpIIEHTUHOM, MarHe3u-
TUI TiYHI BUIIJICHHS, C(e- (0001), TOM, MarHeTUTOM, XaJlle-
poinu; mapanenbHo- 810 pigHO20 nonoMm. IIpu KoHTaKTOBO-
BOJIOKHHCTI arperatu | JycK)y8amozo MeTaMOp(IYHUX  TpOoIIe-
(Hemanir) 00 CKaIKOB0O2O caXx BHHHMKA€ 3a PaxyHOK
nosomity. OcobmuBo Xa-
pakTepHUU i1 MarHesia-
JBHUX CKapHiB. Dopcme-
pum, wninensb, eHcma-

mum, oloncum
IMipogiaiT Mounoxkminna, | Jluctkysari, npibno- | Ilinkom moc- | binwid, ci- 1 |V B3HayHUX KUIBKOCTSIX
Al>(OH)2 HIapyBara, JyCKyBaTI, IIIJIbHI 10 | KOHAja Imo 0a- | pHid, 3eje- YTBOPIOETHCS: TPH TiApO-
[Si2Os]2 IUIACTUHYACTUN | TPUXOBAHOKPHUCTAII- | 3aJIbHOMY IIi- HYBaTH, 131 CUJTIKATIB SIK MPOAYKT
yHuX (araspmaronit) | Hakoiny (001), oina HAaBKOJIO)KWJIbHUX  3MIH
arperatu HepigHUll 00 CWJIIKaTHUX TOpia 1 mpu
yepenauKkoso- (GbopMyBaHHI BTOPUHHHUX
20 KBaplLMTIB; MeTaMopdiu-

HUM IUISIXOM

MyckoBit MomnokminHa, | JIuctkyBaTO-3€pHUCTI, [inkom moc- beskomip- 2-3 | € onHi€0 3 HAUOUTBIT PO3-
KAI3(OH,F)2 napyBara, JYCKyBaTi  arperaTtu, | KOHaJa 1o 0a- | HHIA, CIpHid, MOBCIO/DKCHHUX CITFOA. Tpa-
[AlSi3010] TUTACTUHYACTHH | 1HOAI MIKapaxym4acTo- | 3aJbHOMY IIi- TEMHO- IUIAETBCS B TErMAaTHUTaX,
JTyCKyBarTi Hakoiny (001), cipui, rpei3eHax, a TakoX YTBO-
cxiouacmuti 0o | 6ina 0o 6e3- PIOETBCS TP TipoTepMa-
pienozo KOMIPHOT JBHIN 3MiHI aJIFOMOCHITIKA-

THUX nopin. Keapy, nonvo-
81 winamu, biomum
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KaoJainirt MoHOKJIIHHA, ArperaTu 3 1HJIUBI- [inkom moc- | bimuit, iHo- | 1-1,5 | TunoBuii MiHepan Tiapo-
Al;(OH), napyBara, JnaMu J10 1 MKM 1 KOHaJIa 1o Il JKOBTO- T3y CHJIIKATIB 1 alltoMO-
[Si20s] TOHKOJIYCKYBa- | MCHIIIMMH, TOHKOAU- | 0a3aJbHOMY | KOPHUYHEBI CUJIIKAaTIB, BHHHUKA€E Ta-
TUN CIIEPCHI arperaTu M1HAKOI Ty 10 Oypux KOX XEMOTCHHUM IILIsi-
(001), pisnuii | BigTIHKH, xoM. [anyasum, 2iopoc-
bina JI100U
Cmexmumu
Montmopu- | MoHokniHHa, | Arperartu 3 po3Mipom | Llinkom noc- binnit, 1-1,5 | TunoBi MiHepanu Tigpo-
JIOHIT niapyBarta IHIUBIAIB ~ 1 MKM 1 KOHaJIa o oM, T3y CHWJIIKATIB 1 allloMO-
(Mgo33Al167)2 MeHIUMHU. YacTUHKH | 0a3aJbHOMY | OJMBKOBO- CHIIIKATIB,  BHHHKAIOTH
(OH),[Si,0s]2 3a3BUYail 0e3popMHi. | THAKOILY 3eTICHHH, TaKOX XEMOTCHHUM
Nap 33(H20)4 HonTpoHiT iHOI1 (001) mix ene- TEMHO- nuisixoM. [ anyazum, Ka-
Beiigeir YTBOPIOE XapaKTepHi KTPOH- 3€JICHUI, OIHIM, 2I0pOCa0OU
Al(OH), HUTKOTIOIOHI YaCTH- | HHUM MiKpOC- oypo-
[Al;Siz-;0s]> HKH. ATperaru Jac- KOTIOM, 3eTICHHH,
(1/2Ca,Na); TUHOK YTBOPIOIOTh pisHutl IIOKOJTa/I-
(H20),4 NPOIIAPKH, JTIH3H, HO-
HoHTpoHiT IIPOKUJIKHU B 0CA0- KOpUYHE-
Fe®*,(OH), BHX HIOpozax. Bimzomi BU
[Al,Si;,Os], OOJIITH, KOHKpETIil,
Naz,(H.0), MYUYHI Ta 36MJIKCTI
MacH, 3pigKa BoJIo-
coroa10H1 ¥ BaTOIO-
NiOHI arperaTu
Mipa6iigit MonoxkmiaHa, | 3epHHCTI HIiibHi arpe- | JlockoHana mo be3baps- | 1,5-2 | HaifOinbImi CKymueHHsS BH-
Naz[SO4]- OCTpiBHa, raTu, BOJIOKHHUCTI Ma- NEPEHbOMY | HHIi, IPO30- HUKAIOTh TpPU KpHUCTai3a-
10H:0 MIPU3MAaTUYHHM CH, KIpKH, HallboTH, | miHkoixy (100), | pwuit go 61- 1ii 3 BHUCOKOKOHIIEHTPOBa-
BUIIBITH PisHuUll, Yepe- | IOTO HENpPO- HUX CyJIb(paTHUX PO3COJIIB.
NAWKOBUL 30poro, Oina Lanim, 2inc, menapoum
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Tenapaur Pomb6iuna, Hpy3u, 3epuucti i | [lockonana no | be3zbaps- | 2,5-3 | [llupoko po3noBcroxe-
Nay[SO4] OCTpiBHA, IIiIBHI CKYTTYCHHS, OlyHOMY Mi- | HHUM, MPO- HUW B eBamopurtax. Mi-
JUTIpaMiTaib- KIpKH, HAaJIbOTH, HaKoITy 30pHUH, 1H- pabinim
HUH, IJIaCTHH- BHUIIBITH (010), KOJIH CIpy-
JacTui HepieHULL 00 BaTHH,
CKAIKOB020 bina
Kainir MonokmiaHa, | 3epnucti arperatu, | Jlockonama o | CipyBato- 2 | Cynapbdar  ramoreHesy,
KMgCI[SO4]- OCTpiBHa, KipKH 0azanpHOMY | OLTHH, KO- 3BUYHHA MiHEpad COIO0-
3H.0 IJJACTUHYAC- N1HaKoiy BTYBAaTO- BUX CYyJIb(ATHHUX 1 COJISA-
TUH (001), o1, HUX 03P, MOPCHKHUX
CKAKOBULL bina eBanopuTiB. [ anim, kap-
Haim, Kizepum
Encomir Pomb6iuHa, 3epHUCTHUH, Hockonana o | beskomnip- | 2-2,5 | TunoBuii MiHepan eBa-
Mg[SO,]-7H,0 OCTpIBHA, 3eMIIMCTHUH, O1YHOMY HUH, OLTH, noputiB. [ anim, xapua-
IIPpU3MaTUY- TOHKOBOJIOKHUCTHH, MHAKOITY POKEBHU, Jaim, Kizepum, noieaiim,
HUH, KipKH, HAJTBOTH (010), 3eJICHyBa- aueiopum
BOJIOKHUCTHI yepenauKo- THUH,
eull oina
AHIJIe3UT Pomb6iuHa, 3epuuctuii, urinbani, | Jlockonana mo | beskomip- | 2,5-3 | 30Ha oKuMCHEHHS Cybdi-
Pb[SO4] OCTpiBHa, HATIYHUN, KIpKU 0azanbHOMY | HUM, OiTHiA, THUX popoBuil. [lepy-
pUu3MaTHy- MHAKOTAY YKOBTHH, cum, manaxim, asypum,
HUM, (001), bina eemum, 2iopo2emum
Ui paMiTaib- yepenauko-
HUN eul
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Yiaekcur TpuxkiinHa, TonkoBosokuucTi, | Jlockonana no | binuid, iHo- | 3-3,5 | OnuH 13 HAWMOUIBIT PO3-
Na(H,0)3 MJIaCTHHYAC- napasenbHO- OlyHOMY mi- | 11 6e3KO0Ti- MOBCIO/KEHHUX OopaTiB
Ca(H;0); TUH BOJIOKHHCTI, Hakoiny (010) pHHUIA, XEMOT'CHHOI'O OXO0-
[BsOs(OH)¢] a30ecTomno1i0H1 1 IO TTiHAKOI- bina JoKeHHs. [ iopobopayum,
MacH, MPOKUIIKH, Iy TPETHOTO iHbOIm, 2inc
iHOI 70 THUKyBaTtux | poxay (110),
arperaTtu HepigHUll 00
OpibHO3epHU-
cmMo2o
Cinpodopamur | Monoxniana, | Cdepomitosi arpera- | Jlockonamna mo | beskomip- | 2-3 | B eBamopurax, mo yTBO-
CaMg(H.0); | nanmroxxkoBa, | TH, TpyOOBOJOKHHUCTI, | OiYHOMY Mi- | HUH, MPO- PIOIOTHCSI IPU BUIIAPOBY-
[B304(OH)s]2 roJIYacTUi, roj4acTi, CILUTyTaHO- HaKoIly 30puit a6o BaHHI B YMOBax apuaHO-
JUCTKYBAaTUM | BOJOKHUCTI arperaTtu (010), Olmit, ro KJiMary TepMalbHUX
HepieHULL 00 bina BOJI BYJIKAHIYHOTO IOXO-
CKAIKOBO20 JIKEHHS 1 COJIOHUX 03€P
Iaboit MoHnoxkiHHa, 3epuucri arperatu | Jlockonana no | beskomip- 2 | TparuisieTbcsi B 30H1 3BIT-
Ca(H;0)3 JIAHIIO)KKOBA, 0a3ajabHOMY | HUM, O1IHIA, pIOBaHHS POJIOBHIIT
[B3O3(OH)s] | xopoTkompu3- TiHAKOI Ty oina KaM’siHOi coJii Ta Oopa-
‘H,0 MaTHYHUN (001), TiB. VYaiexcum, konema-
HepieHUU Him, iHui bopamu
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3. Puca Oiia
3.2. Kouaip miHepaJy CBIT/IO-pOKeBHii
a) TBepaicTs 1-3

CnaiiHicTh J0CKOHAJIA

IV. Minepanu 3i CKISHUM OJTUCKOM, IIPO30Pi

Ha3zsa CuHromnis, BynoBa arperariB | CnaiiHicTb, Kouip, Tsep- I'enesa,
MiHepaJy, THI 3nam puca AICTh | MinepanwHi acouyiauii
¢popmy.ia CTPYKTYPH,

radiryc, oopuc
JlemigouriT Momnokninna, | [lmactunuacri, myc- | Llinkom mo- CaiTiuii, 2-3 | TumoBmit MiHepan Ji-
KliisAly 5 mapyBara, KyBaTi, 9acTO 3 BH- CKOHaJIa 110 POKEBO- TIEBUX TPaAHITHUX IIET-

(OH,F); MIacTUHYac- | KPUBJICHMMH MOBEp- | OazampHOMY | (hiOJIETOBHIA, MaTHTIB, J€ acOIi0€ 31

[AlSiz010] TUU, TyCKYBa- | XHSIMH, IHOJI IIKapa- | MIHAKOITY be3KonipHa CNOOYMeHOM, Nemali-
THUH JTyIM4acTONyCKyBaTi (001) mom, pyboerimom, no-
arperaru cxiowacmuii JUXPOMHUM — MYPMAJi-
00 piBHO20 HoM. Y  TpeuseHax
acoIllloE 3  MYCKOGI-
mom, monazom, bepu-
JIOM
Hodgiragir TpukiinHa, [inpHI, CyiIbHI, JlockoHana CgiTio0- 2,5-3 | 3BuuHUI MiHEpan co-
KoMgCa, TAOJUTYACTUN | THUYKYBATI1 10 BOJIOK- | 11O 0a30BOMY | POKEBH, I1€- JISTHUX BIJKJIQIB MOp-
[SO4]42H,0 HUCTHX arperatu HiHAKOILY TJISTHO- CBKOTO  ITOXOJ/KEHHS.
(001) YepBOHUIA, T'anim, cinc, aneiopum,
oina KapHauim, CUIbBIH




IV. Minepanu 3i CKISHUM OJTUCKOM, IIPO30Pi
3. Puca 0Oina
3.3. Kouaip minepaJsty KOpru4HeBHii
a) TBepaicTs 1-3
ChnaiiHicTh 10CKOHAJIA

Ha3zsa CuHromnis, BynoBa arperariB | CnaiiHicTb, Kouip, Tsep- I'enesa,
MiHepaJy, THI 3nam puca AICTh | MinepanwHi acouyiauii
¢popmy.ia CTPYKTYPH,
radiryc, oopuc
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djoromir Momnokiinga, | CepemHbo-, 1pioHO- | Ilinkom mo- 2KogTo- 2-3 | Moxe KpucTaiizyBa-
KMgs(OH,F), miapyBara, JYCKyBaTl arperaTd. | CKOHaja Mo | KOPUYHEBUI TUCSA 0€3MOCepPEeaHbO 3
[AlISi304] iacTUHYac- | [HKonM mapanensHo- | 0a3aabHOMY | 10 TEMHO- MarMaTHYHUX PO3ILIa-
THAU BOJIOKHHUCTI a30€CTO- | MIHAKOIAy | KOPUYHEBOIO, BiB. € 3BUYHUM MiHe-
no/1i0H1 arperatu (001) oina pajoM KIMOEpIITiB, Y

cxiouacmuil KOHTaKTOBO-METACOM.

00 piBHO20 KapOOHATHUX TOBIIAX

acoIIIoE 3 0I0ONCUOOM,
wninennio,  opcme-
PUmMoOM, NOJILOG. Ul
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IV. Minepanu 3i CKISHUM OJTUCKOM, IIPO30Pi
3. Puca Oiia
3.4. Kouaip miHepaJy 3e1eHyBaTHi
a) TBepaicTs 1-3
ChnaiiHicTh 10CKOHAJIA

Ha3zsa CuHromnis, BynoBa arperariB | CnaiiHicTb, Kouip, Tsep- I'enesa,
MiHepaJy, THI 3nam puca AICTh | MinepanwHi acouyiauii
¢popmy.ia CTPYKTYPH,

radiryc, oopuc

Tanbk MomnokninHa, | Jluctkysarti, JTycKy- [imkom biino- 1 HaiiGinpm xapaxTepHi
Mgs(OH); miapyBara, BaTi, ApiIOHO3EPHUCTI | JOCKOHAJIAa | 3€JeHUuH, Oi- YyMOBH  (POpPMYBaHHS:

[Si20s]2 IUTACTUHYAC- | Ta LIUIBHI IO MPUXO- | IO Mepel- | JIHH i3 3eme- TiIpoTepMaibHi 3MiHH

THAU BaHOKPHUCTATIYHHUX HbOMY Ii- | HYBAaTHUM BlJ- y/0 TopiJ; KOHTAaKTO-
arperaTtu HAKOiy TIHKOM, BO-METaCOMATUYHI1

(100), oina 3MIHH  KPEMEHHCTHX
naacmun4a- JIOJIOMITIB; MeTaMop-
cmuil 00 pi- (G13M TIMHUCTUX MOPIiJ
6H020 abo perporpagHuii Me-
TamMop(dizm. Onigin,
o0oomim, opycum,
cepneHmuH,  eHcma-

mum, Wninelb
Xpu3oTu MoHOKJIIHHa, [TapanenbHOBOJIOK- inkom no- | 3enenyBaruii, | 2,2— | TunoBuit miHepan riji-
Mgs(OH)4 nrapyBaTa, BO- | HHCTI 1 CIUTyTaHOBO- | CKOHAJla MO | 30JOTHUCTO- 3,5 | porepmanbHO  3MiHe-
[Si20s] JIOKHUCTHI JIOKHHCTI arperatid | 0a3aJbHOMY ’KOBTHI, HUX TinepOasuTiB i
MiHAKOI Ty oina KOHTaKTOBO 3MIHEHUX
(001), KapOOHAT-MarHe3iajib-
CKAIKOBULL HUX nopia.  OnigiH,

bpycum
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IV. Minepanu 3i CKISHUM OJTUCKOM, IIPO30Pi
3. Puca 0Oina

0) TBepaicTb 3—-5

3.5. Kouaip minepauy 0isimii, 6e30apBHMid, cipuii, cBiT/I03a0apBJIeHUH

CnaiiHicTh J0CKOHAIA

Hassa Cunronis, Tum | bynosa arperaris CnaiiHicTb, Kouip, Tsep- I'ene3a,
MiHepaJy, CTPYKTYPH, 3nam puca JicTh MiHepanbHi acoyiayii
dbopmyaa radiryc, oopuc
Daropur Kyb6iuna, Hpy3u, macuBHi ar- | Jlockonana | Bijg 6e3ko- 4 | dx akuecopHuil MiHepai

CaF, KOOpJIMHAIlIN- | peraTu BiJ KPYMHO- | [0 OKTaeApy | JIPHOTO, TPAIUIIETBCSI B JEAKUX
Ha, OKTaeIpu- KPUCTATIYHUX JI0 (111), IPO30pOro IHTPY3UBHUX 1 eQy3UBHUX
YHUU, MPUXOBAHOKPUCTANI- | cxiouacmutl | 110 GioneTo- nopojax, BIJIOMUNA B SIK
KyOl4HH, YHUX, 36MJIUCTI BOT'0, YOPHO- EKCTAAIINHUN MiHEpall Yy
130METPUYHUI MacH — pamoegKim dioneToBo- dbymaponax. Tpannsemocs
r'0, JKOBTHH 1 8 2pelizeHax oe acoyiioe 3
3€JICHUH pi- Keapyom, 6epuiom, iHooi 3
3HUX BIJTIH- MypMAniHoM, Kacumepu-
KiB, mom, 801bppamimom,
0e3KoJlipHa Monasom

Bemir Pomb6iuna, [IpuxoBanokpucrani- | Jlockonana | beskomipuuii | 3,5-4 | Bigomuii ik TpOIyKT Tif-
v-AlIOOH niapyBarTo- YH1 3eMJIUCTI, ¢pap- | 1o OiuHOMy | abo Oinwmid, poTepMaIbHOT 3MIHU

MOJIEKYJISipHa, | Qopomoi0Hi arpera- | MIHAKOIAY | KOBTYBaTUU benpaAImnaToiis.
IUTACTUHYAC- | TH, IHKOJIM IPiOHOMY- (010), 3eJICHyBa- Bxooums 0o cknady 60k-
TUN CKyBaTl HepigHUl TUH, cumig i3 2iocumom, iHOOI
oina oiacnopom, 2emumon,
2iopozemumom, 2emamu-

MoM, KAOJIHIMOM
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I'emimop it PoMOi1uHa, PamiansHO- Jlockonana beskomip- | 4,5-5 | XapakTtepuuii 111 30H
Zn(OH), OCTpiBHA, MPOMEHHUCTI TOHKO- | I10 poMOiu- | HUH, OUIHIA; OKHCHEHHSI PYJIHHX POJO-
[Si207]-H,0 IJIaCTHHYAC- TUYKYBaT1, Iapaje- | Hik Opu3Mi | BiJ JOMIIIOK BUIIL, Ji¢ Tepe0yBae B aco-
TUH JbHOBOJIOKHHMCTI ar- (110), — TroJIyouii, uiayii i3 cmimcouimonm,
peraTtu, HaTIYHI Ta | HepigHULl 00 3CJICHUH, yepycumom,  Maiaximom
c(hepomiTOBl YTBO- | paAKOBUCMO- Oypuid, ma HWUMY BMOPUHHUMU
pEHHA 20 Oina MiHepanamu
Boaacronir TpuxiiHHa, [inpH1 Macu THUKY- | Jlockonana | binui, cipy- | 4,5-5 | TunoBuii MiHepasn BarHs-
Cas[Si3Og] JIAHITIO’KKOBA, BaTO1, pajiiaJIbHO- 0 Tepe/i- | BaTHiA, )KOB- KOBHX CKapHIB 1 Mera-
IJIaCTUHYAC- | MPOMEHMCTOI ad0 TO- | HbOMY IIi- TyBaTHU; MOP(pIYHUX YTBOPEHBb IO
THAU HKOBOJIOKHUCTO] Oy- HaKoIy PLIOKO CipHid, KapOOHAaTHUX  MOPOJAX.
JIOBH; TUCTKYBATI, (100), M'SICOUEPBO- I'pocynsp, anopaoum, ni-
HIKapaymyacTi arpe- | cxiouacmo- HUU, DOKCeHU, Kacumepum,
raTu HepieHULL 00 bina weenim
CKAIKOBO2O
Heonimu
a) HatpoJirt Pomb6iuna, TuukyBaTi Ta pajia- Hockonana | binwmii, cipy- | 5-5,5 | XapakrepHuil nis aes-Kux
Naz[Al2Siz010] KapKacHa, JBHO-TIPOMEHMCTI ar- | 1O poMOIY- | BaTHii, XKOB- Jy’KHUX TMOPIJ Ta iX merma-
-2H>0 MpU3MaTUYHUK, | peratu, chepomitu, HIJ pU3Mi | TyBaTui; 4a- TUTIB,  TIAPOTEPMAIBHUX
CTOBITUACTHHA | ceposliTOBI Ta pajia- (110), CTO 4EpPBO- KW (0COOMBO B JIYKHUX
JBHO-TIPOMEHUCTI KIp- | cxiouacmutl HYBAaTHUH, nopoxaax). Tomcownim, cko-
KU 00 HepiBHO20 oina Jaeyum, IHWI yeoaimu
0) Lllaba3ut TpuronanbHa, Kpucraniuni kipku, Jlockonaina beskounip- 4-5 | [li3Hil aBTOTiApOTEpPMAIIB-
(CaosNa,K)4 KapKacHa, CEeKpellii, IIiIbHI Api- | Mo poMOoea- | HUH, OLIHiA, HUMl  MiHepan.  Tpars-
[Al4SigO24] pomboenpud- | GHO3epHuCTi arperatu | py (1011), | iHOxi YepBoO- €TbCSI B MHUIJIAIMHAX a0o
-12H2.0 HUH, TICEBIOKY- 3 PO3MIpOM 3epeH HepigHUL HyBaTHil, 1o TpilMHAX y (eHomrax,
O1uHUI MeHIe 30 MKM oina aHzae3uTax abo OazanmbpTax.
Dinincum, momcouim




0.

B) leitmanaur | MoHokiiHHa, | XapakTepHi TUCTKYy- | Jlockonama | binmuid, iHomi | 3,54 | XapakTepHuil A MyCTOT
(Caps,Sros, KapKacHa, BaTi CJIIOAONO/IOHI, | Mo O1YHOMY | Oe€3KoJIIp- B OCHOBHHMX e(dy3uBax,
BaosMQos | 130MeTpUUHUH, MIPOMEHHCTO- MiHAKOIly | HUH, Ipo30- MUTJQIWHAX y Tpamax, y

Na,K)q IJIaCTUHYAC- MJIACTUHYACTI arpe- (010), pH, 9acTo 3BITPIIUX TINMEPCTECHOBUX
[AlgSi7O7] TUH ratu, iHKoqu cepo- | cxiouacmuii | KOBTYBaTH, aHgesutax. € 3BUYHUM
~24H,0 JITH POXKEBUI J10 MPOJAYKTOM 3MiHU OCHOB-
4EepBOHO- HOTO BYJIKAHIYHOTO CKJIA.
KOPUYHEBO- Kanvyum, xeapy, inwi ye-
ro, onimu
oina

r) Cruabbit | MoHokiminHa, | Arperartu mapanenb- | Jlockonana | bimuit, iHomi | 3,54 | Haitbinemn  xapakTepHHiA
(CapsNa,K)g KapKacHa 31 HO-TUYKYBAaTOi Ta no OiyHOMY | Oe3KoJip- JUISL. MUTJIQJIUH 1 TIPOKUJII-
[AlgSiz;O7,]- | cyOmapyBaTum | mapajieiibHO-TIIac- MiHAKOIly | HUH, IpO30- KiB B OCHOBHUX e(y3HBax.

28H,0 MOTHBOM, IJIa- | TUHYACTOi Oy/I0BU 3 (010), pUi, KOBTY- Sk mi3HBOT1IPOTEPMAIh-
CTUHYACTUHN | OKpYriIuMU GOpMaMu | niacmuHua- | BaTHM, yep- HUW TPOAYKT BIAOMUH Yy
PO3IICTUICHHS 3 TIO0- cmuti, BOHYBaTHUI IPaHITHHUX METMATUTaX, Ha
BEpXHI; IIIJIbHI CY- npomenuc- | 10 OpaHxKe- NESAKUX  TOJIMETaJIeBUX
L1JIbH1 BUILIEHHS muil 00 cKa- BO- POJOBHUIIIAX. Kanvyum,
JIKOBO20 YEpPBOHOTO, Keapy, IHWI yeorimu
oina
n) TomcoHit Pomb6iuHa, BismonoaiOni pagia- | JlockoHana binnii 3a- 5,5 | TpamnsieTbcst B MUTHAIIH-
Ca;Na KapKacHa, JBHO-TIPOMEHUCTI, no OI1YHOMY | 3BHYAM 31 HaX OCHOBHUX e(y3uB-
[Al5SisOx] pU3MaTHY- CHOIIOIOMIOHI Ta MiHAKOITy | CipuM, JKOB- HUX Topix  (OasambTax,
‘6H,0 HU, rpy0OTHUKYBaTi cde- (010), THUM B1JITiH- noyepuTax abo B JIYKHUX
IJIacTUHYaC- pOITH cxiouacmui, KaMH, nopoaax). Kanoyum
TUN CKAKOBUIL oina
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I'pyna kapoonamie

a) Kaabuur Tpuronanbha, | [pi6Ho- 1 kpynHO3e- | Jlockonana beskomip- | 2,5~ | Y kapOonarurax, Tiapo-
Ca[COg] OCTpiBHA, PHUCTI BUJITICHHS, o HUH, Ipo30- | 3,5 | TepMajgbHUX OKWIax. Y
poMboeapuy- KOHKDEIIii, ’KeoH, pomboenpy | puid, OLTUH, 3HAYHUX KUIBKOCTSAX BH-
HUM, IpU3Ma- | JPY3H, IIITKH, ITapa- (1011), oina HUKa€e OIOTEHHUM 1 XeMO-
TUYHUH, JeNbHO-TUYKYBATI | cxiouacmuil T€HHUM [UIIXOM. Drioo-

MJIaCTUHYAC- MPOXKWIKA pum, bapum, 0osomim

TUH
0) Jdosomit Tpuronanpra, | Xapaktepsi cimmono- | Jlockonana | beskomipawmii | 3,54 | [lommpenuit B ocamoBo-
CaMg[COs], OCTpiBHa, TiOHI KpUCTaiM Ma- | TI0 poM0o- | abo OiwiA, XEMOTEHHHMX  BiJKJIajax.
pomMboeapuy- CUBHHX Tpy0o- 10 | enpy (1011), | mposopui, Tanoceniou, cinc, ameio-
HUM, MJIACTUH- | TOHKO3EPHUCTHUX 1 cxiowacmuil | ’KOBTYBaTH, pum. Iuxkonu 6 ciopomep-
JacTH dapdopononiOHuX, | 0o uepena- | cipo-Ouni, MANLHUX HCULAX Y 8UAAOL
1HO/I1 TIOPUCTHUX arpe- UKOB020 bina CYYiNbHO20 Ooaomimy abo
ratiB. [li3omiTH DPA30M 13 KanbYumom
B) Marne3ur Tpuronansna, | H{uibH1 arperatu pi3- | JlockoHana CHiXHO- 4 | [lomwmpeHuid MiHepai, IO
Mg[CO3] OCTpIBHa, HO1 3epHUCTOCTI aX 70 | 10 poMOoen- | Ounuii, iHKO- YTBOPIOETHCSI  BHACIIJOK
pomboenpud- dapdopono1ioHuX, py (1011), JIY CIpHH, TiApOTepMaIbHOI 3MIHU Ta
HUU, IpU3Ma- 3EMIIMCTUX, KPEUO- | cxiouacmuil | XOBTYBATHH, 3BITPIOBAHHA OJIBIHY, TIi-
TUYHHNA HOoi0HUX 00 uepenau- oina POKCEHIB yJIbTPAOCHOBHUX
K0B020 nopia. bpowsum, mansk,
onarn
r) CmiTcoHIT Tpuronanena, | IlepeBaxkHo komomop- | J[lockonama | Cipwii, 6inuii, | 4,5-5 | Minepan 30HH rinepre-Hesy.
Zn[COs] OCTpiBHA (H1 arperaTH, HUpKU, | MO pomboea- | Oe3KOIIpHMIA, Tpamnserscss B 30HI OKHC-
CTaNaKTHUTH, WKapany- | py (1011), KOBTHH, HEHHSl CynbQIAHUX POJO-
myacTi 800 cMyracTi | uepienuil 00 OsiKII0- BUII, IHKOJIM B HU3BKOTEM-
XaJlIeI0HOIO M0 I, yepenako- | 3€ICHHI, KO- HepaTypHUX TigpOTepMallb-
BOJIOKHHUCTI a00 JyXxe 6020 PUYHEBUI, HUX kunax. [anenim, cga-
LIIbHI Mach oina Jlepum, Manaxim
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AHTiApUT Pomb6iyHa, [inbHi arperatu pi- | Jockonana | binwii, ro- 3,5 | IlepeBaxkHO € XEMOTEH-
Ca[SO4] OCTpiBHA, 3HOT 3€pHHUCTOCTI, 1o 619YHOMY | JTyOui, CBIT- HUM OCaJIOBUM MiHEpajIoM
rpy0oTabimT- | paaiaibHO- abo ma- MHAKOIAY JI0- 1 mpanisemocsa 8 COJSIHUX
JacTUH paeIbHOBOJIOKHHUCTI (010), Oy3KOBHH, pooosuwax 3 2incom, ea-
CKYITYEHHSI cxiowacmuii, | CIpyBaTHM aimom, xapuanimom. IH-
HepieHUll 00 | 10 TEMHO- KOJIW BHUHHUKAE TiApoTep-
CKANIKOBO20 ciporo Ta MaJbHUM TUIIXOM a0 SK
KOPHUYHEBO- eKCTANALIINHUNA MiHEepal y
ro, JABOBUX ITyCTOTaX
oina
HenecTun Pomb6iuna, Cdepomnitu, mnactu- | Jlockonana baino- 3-3,5 | Bynkanorense, TigpoTep-
Sr[SO4] OCTpiBHA, HYAaCTO-BOJIOKHHUCTI | MO Oa3alib- | royryowuii pi- MalIbHE 8 acoyiayii 3 2a-
pu3MaThy- MPOKUIIKU, CYITUTHHI HOMY Mi- | 3HUX BIATIH- JeHimom,  cghanepumon,
HUU, MacH Pi3HO1 3epHUC- HaKoIly KiB, THKOJIH XemoceHHe 3 00J0MImoM,
IUTACTHUHYAC- | TOCTI, KOHKpEIIii, KO- (001), O1umii, 6e3- aHeiopumom
TUN BHA, CeKperii HepiGHUT KOJIIPHHM,
oina
Baput Pomb6iuHa, [inbH1, pi3HOi 3ep- | JlockoHana CHixkuo- | 3-3,5 | OCHOBHI HOTO CKyMYEHHS
Ba[SO,] OCTpiBHa, HHUCTOCTI arperatd, | mo 0a3anb- | Oiiwid, iHOAI TSOKIFOTH JI0 TiApoTepMa-
npu3Matuy- | chepuyHi KOHKpeLli, HOMY Ii- | )KOBTYBaTHii, JbHUX yTBOpeHb. Cgpane-
HUH, TUTACTHHYACTI MacH HaKOImy roixyOyBa- pum, KiHO8ap, 2aneHim,
IJIaCTHHYAC- (001), THUH, Groopum, Keapuy
TUN HepiGHUlL oina
Kuzepur Momnoxkmiaga, | IliaeHi Macu, apid- | Jlockonaia binnii, ci- 3,5 | Mopceki i OKeaHIYHI CO-
Mg[SO,]-H,O OCTpiBHA, HO- 1 KpYITHO3EPHUCTI | 1O poMOiy- | pwuit, Omigo- nsHl  Binkmagu. [ anim,
JUTTIpaMiTaTb- arperaru HI{ IpU3Mi | JKOBTHIA, 4e- aHeiopum, CUNbBIH, 2aay-
HUI (110), (111), | pBoHyBaTHiA, bepum, encomim, Kainim,
cxiouacmuil oina einc
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Koaemanir MoHoxkiHHa, 3pOCTKH Ta Apy3H Jlockonana beskomip- [Tommpenunn MiHepall,
Ca(H;0) JIQHIFOKKOBHH, | KOPOTKOCTOBITYAC- | 1O OIYHOMY | HHUH, IIPO30- CKYITYEHHSI SKOTO 3B’sI-
[B3O4(OH)3] | npusmatuuHuii | THX, IHOJI CILIOIIIE- MIHAKOIAY | puH; O1IHH, 3aHI 3 €BalopuTaMu Ta
HUX KPUCTaJIIB; THY- (010), bina dbymaponamu. B eBanopu-
KyBaTi, IPOMEHUCTO- | cxiouacmuil Tax acolil€ 3 TaJliTOM 1
TUYKYBaTi, Tpy0o- cynbdparamu K, Mg. Ilpu
ceporiToBi dbopMyBaHHI 3 COJOBHUX
arperaru 03ep acoyiroe 3 Kapboua-
mamu Hampiio, cyaivgha-
mamu i eanozenioamu Na i
K, 2incom, donomimom
IV. Minepanu 3i CKISHUM OJTHUCKOM, IIPO30Pi
3. Puca 0ina
0) TBepaicTb 3—-5
3.5. KoJip minepauy 0iniuid, 0e30apBHME, Cipuii, CBITJIO 3a0apBJIeHU
ChnaifHiCTh HEeJOCKOHAJIA
Ha3zsa CuHromnis, BynoBa arperaris | CnaiiHicTb, Kouip, Tsep- I'enesa,
MiHepaJy, THII 3nam puca AiCTh | MiHepanbHi acoyiauii
¢popmy.ia CTPYKTYPH,
radiryc, oopuc
I'apmorom MoHnoxkiHHa, PaniansHo- Scuna no 61- | binwmii, Mmoo- TpamisieTbcs B KHIIax
(Baps,Caops, KapKacHa, IPOMEHHMCTI arpera- YHOMY Mi- | YHUH, CIpHid, 1 )KeoJlax BUBEPKEHUX
K,Na)s pUu3MaTHy- TH, XPECTOMOA10H1 HaKo1ny POXKEBUH, nopiJi; y TiapoTepma-
[AlsSi1103;] HUH, IBIHHUKY TIPOPOC- (010), Oe3KOTpHUH, JBHUX PYAHUX KUJIAX;
-12H,0 MJIaCTUHYAC- TaHHS HepigHUl, 00 oina y THeWcax pazom 3 iH-
TUMN uepenauKo- wumu  yeomimamu, 'y
8020 TpIIMHAX
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I'pyna kapoonamie

a) AparoHir PomOiuHa, Kipku, Hatiuni, Hup- | SIcha no 6i- | be3skomipuuii | 3,54 | 3a3BU4aii T'€HETUYHO
Ca[COg3] OCTpiBHA, KO-TIOA10H1 arperati | YHOMY ITi- a00 CHIXKHO- OB’ s13aHUM 3 OlOTeH-
pU3MaTH4- pajianbHO- HaKoITy O11Mil 1HKOJIN HUMH MIPOIIECAMH.
HUH, MIPOMEHHUCTOI Ta THY- (010), Cipui, )KOB- AparoHiT XeMOT€HHO-
rOJIYaCTHN KyBaToi popmH. Hanieuepe- TYyBaTHH, ro IIOXOJDKEHHS BCTa-
Oomnitu nawKosuil oina HOBJICHUH Yy JIaryHHHUX
ocanax. [lanim, cinc,
Kanbyum
0) Bitepur Pomb6iuna, [inbH1 arperatu pi- | o sicHoi o CHIXHO- 3-3,5 | BigHocHo  pinkicHMiA
Ba[COs] OCTpiBHA, 3HOTO CTyIEHs 3ep- | OIYHOMY mi- | OLTUH, IHKOJIH MiHEpaa, Ma€  Tif-
quripamifanb- | HUCTOCTI, KYJIETOi- HaKoIly O€3KOIIpHHUIA, poTepMaibHE  MOXO-
HUU OH1, HUPKOIOA10H], (010), cipyBaTHii, JOKEHHS,  PO3BHBAIO-
CTOBIYACTI, IPy0O- HepiGHUl KOBTYBAaTHI, YUCh SK MPOAYKT 3Mi-
BOJIOKHHUCTI ¥ THUKY- oina Hu Oaputy. bapum,
BaTl Macu eanenim,
Kanbyum
B) CTpoHmiaHiT PomOiuHa, Tunogi 3epHucTi, cy- | SIcHa mo 6i- | be3komipamii, | 3,5 | XapakrepHuii mMiHepas
Sr[CO4] OCTpIBHA, [UIbHI, IIUIBHI, THY- | YHOMY IIi- IpO30pui, NEesKUX KapOOHATHTIB.
qunipamifanb- | KyBaTi Ta BOJOKHUCTI HaKoIny CHIKHO- Bcranosnenuii B 1iH}i-
HUH arperatu (010), Oinmuii, HaMiB- JABTPaIiiHO-T1APO-
HepiBHULL 00 MPO30pHHd, TepMaJIbHUX JKWIaX Yy
Haniguepe- oina BaITHAKaX 1 MeEpremsix.
NawKo8020 Kanvyum, nipum
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r) Hepycur Pomb6iuna, O6’emni nomicunte- | o gcuoi o | beskonipuuii, | 3-3,5 | Tunosuit minepan 30-
Pb[COg3] OCTpiBHA, TUYHI rpaTyacTi ar- | OIYHOMY IIi- IPO30pHH, HU OKHCHEHHSI PYJTHUX
TUTacTUHYAC- | peraTtu; CyLiJbHI Ma- HaKOIIy CHIKHO- pomoButl. [ anewim,
TUM, TUTIIpaMi- | CHBHI arperaTu pi3- (010), O1uit, cipui, aneneum,  Manaxim,
JaTbHUAM HO1 36pHUCTOCTI, KIp- | HepieHuil | TEMHO-CIpUH, azypum,  CMIMCOHIM,

KM, HAT19H1 bina 8ynbheHim

YTBOPEHHS

AJTyHIT TpuronansHa, | Jpi6HO3epHucti 1o | Slcna mo 6a- | binuii, 3nerka | 3,54 | Bunukae six pe3ynbrar
Kal3(OH)s OCTpiBHAa, MPUXOBAaHOKPUCTANI- | 3aJbHOMY | J>KOBTYBATHIA, B3aeMOJIi cynb(aTHUX
[SO:]> poMOoeApuY- | YHUX MIUTBHI a00 3e- | MiHAKOImY cipyBaTHi, pPO3UMHIB 31 CHIIIKAT-
HUMN, TaOIUT- MJIMCTI MacH, 1HOJ1 (0001), KOPUYHEBUH, HUMH TIOpPOJIaMH, 1110
JacTH BOJIOKHUCTI, THUKY- | HepigHUil 00 Oypui, MPOSIBISIETHCS TIPU BY-
BaTi, IPyO0O3EPHUCT]I | CKAIKOBO- oina JKAHOT€HHHUX TIpolie-
arperatu yepenauKo- cax, y HaBKOJIOIHTPY-
8020 3UBHUX KOHTaKTax,
30HaX OKHCHEHHS Ta
KOpax  3BITPIOBAHHS.
Keapy, KAOiHIm,

onan, 2inc
Jlanroeiinir Ky06i1uHna, MacuBHI Kpy1i- BincyThs, binui, cBiT- | 3,54 | Tpamnserscs B MOPCh-
K2Mg2[SO4]3 OCTpiBHA HOKPHUCTAJIIUHI arpe- | uepenauiko- | J10-Cipuii, KO- KHX COJISTHUX POJIOBU-
raTu, )KOBHA, IPOXKHU- eull BTH, YEPBO- max 1 B metamopdizo-

JIKU HEITIPABUIIBHOL
dbopmu, BKparuieHHS

HYBaTHUH,
oina

BaHMUX BIJKJIAgaX CO-
ner. Cunvsin, KapHa-
Jaim, Kizepum
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AnaTurt ['excaronaneb- | 3epHUCTI, iHOMI yK- | Hegockona- | JKoBTyBaTo- 5 [Tonirennuii MiHEpa.
Cas(F,OH); Ha, ponoioH1 Macu, pa- | Jia o 0a3za- | 3eJeHH, CU- Ocob6muBO KpymHi Ho-
[PO4]s OCTpiBHA, JI1aJIbHO-TIPOMEHHUCTI | JIBHOMY ITi- | Hii, TOJyOuH, ro CKyH4eHHsS IIOB’f-
pU3MaTUy- 1 TUUKYBAaTI1 arpera- HaKOiTy CUHBO- 3aHi 3 JIYKHUM Marma-
HUH, TH, IIUIBHI, 3JIMBHI (0001), 3eJICHUH, KO- TU3MOM, KapOOHATH-
IUTACTHUHYAC- | MACH, IHKOJIA KOJIO- HepieHuli, | BTO-3€JICHUH, TaMu, OCaJOBUMH IIO-
TUH, mipamiga- | MopdHi BUAUICHHS | uepenauiko- | poskeBuid, ¢i- ponamu (hocdoputn).
JbHUN (konogpan) euil OJIETOBUH, Kanvyum, maecnemum,
oina Hegenin, nipoKceHu
ITipomopdir | ['excaronans- | ToHKOmpU3MaTH4HI Bincyrns, | 3enenwmii piz- | 3,54 | XapakrepHuii MiHepal
PbsCI[PO4]s Ha, a00 CTOBITYACTI KpH- | uepenawiko- | HHX BIITIH- 30HH OKHCHCHHS CBH-
OCTpiBHA, CTaJIH, IXH1 3pOCTKH. | Ul 00 Hepi- KiB, HIIEBUX 1 CBHHIIEBO-
npusMatuyHuii | [IpoMeHucti i BojO- 8HO20 oina [UHKOBUX  POJIOBUIII.
KHHCTI1 arperaru, Lanenim, yepycum,
T'POHOIIOAI0H1 BH/Ii- Mimemeszum,  bapum,
JICHHS, HUPKH, KIPKU, BAHAOIHIM, OEKAAY3UM
HAJIBOTU

Hleenir Terparonanb- | IinbHi pi3Hoi 3ep- | Mo sicHoi nmo | beskomipauit | 4,5-5 | HaliGunpmn TUNOBI Ta
Ca[WOq4] Ha, HUCTOCTI CYILIJIbHI TeTparoHa- 1o 61ioro, KPYITHI CKYITYCHHSI
OCTpIBHA, MacH, 1HKOJIM HATI4Hl | JIbHIHM IuMi- | >KOBTYBAaTO- HICEJIITY TOB’SI3aHl 3
Tunipamiganb- arperatu pamizi O11nid, pPOAOBUIIAMU CKapHO-
HUH (101), oina BOTO THITY, JI¢ BiH aco-
HepieHULL 00 Yire 3 epanamom, 0io-

Haniguepe- ncuo-eedenbepimom,
NAawKo6020 mpemonimom,  enioo-

mom
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3. Puca 0Oina
0) TBepaicTb 3—-5
3.6. Kouip minepaJy k0BTYyBaTO-0ypuii

CnaiiHicTh J0CKOHAJIA

IV. Minepanu 3i CKISHUM OJTUCKOM, IIPO30Pi

Hasga CuHrosis, Bbynosa arperaris | CnaiHicTb, Kouip, I'ene3sa,
MiHepaJy, THI 3nam puca TBep- | minepanwvni acouiauii
¢popmy.ia CTPYKTYPH, AiCTh

radiryc, oopuc

Cunepur Tpuronanbna, | CyIinabHI Macu Bif Hockonana | JKosTyBato- 4 OcHoBHa Maca Mae
Fe[COs] OCTpiBHa, rpy00- 110 1piOHO- 1o cipwid, 0caJioBe (XEMOTCHHE)
pomMOoenpuy- | 3€pHUCTHUX, 3eMJIUCTI | pomMOoenpy rOpOXOBO- noxo/KeHHs. Tparmis-
HUH a0o0 MIUILHI BUIJIEH- (1011), ’KOBTHIM, )KOB- €ThCA B HU3III T1pOTe-
Ha. OoMiTH 1 KyJeno- | cxiouacmuii TyBaTo- pMaJlbHUX, TOJIOBHUM
J10H1 BUIITICHHS, Oypui, YUHOM, TOJIIMETase-
KOHKpeIii oina BUX poaoBuil. [ ane-
Him, carepum, ni-

pum, xiopum
AHKepHUT Tpuronanbna, | Xapakrepsi cigiono- | Jlockonana | YKostyBaro- 3,5 | TumoBu#i rigporepma-

Ca(Mg,Fe?") OCTpiBHa, TiOHI KpUCTaIHA Ma- 1o oimuii 1o Oy- JTHHO-METAaCOMAaTHY-

[COs]2 pomMboeapu- CHBHHX Ipy00- 110 pomMboenpy poro, HUIH MiHepan KapOoHa-
HHM, IUIACTHH- | TOHKO3EPHUCTHX 1 (1011), oina THUTIB 1 T1ApOTEPMAab-
4acTU bapdopononiOHuX, | cxiduacmuil HUX  TOJIIMETaJeBUX
1HO/I1 IOPUCTHUX arpe- pOIOBHILl 13 00/I0Mi-
raTiB mom, bapumom i ¢hro-

opumom
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Kcenorum Terparonaib- PaniansHo- Hockonana | JKosTyBato- 4-5 | AKuecopHuii MiHepa
Y[PO4] Ha, MIPOMEHUCTI ¥ 3€pHU- | IO TIepe/I- Oypuii, uep- NEeSAKUX TPaHITIB, IXHIX
OCTpiBHA, CTl arperatu HbOMY Ili- | BOHMH, CipHH, MEerMaTUTIiB 1 TiIpoTe-
pU3MaTUy- HaKOi Ty 1HO/I1 3€JICHY- pMabHUX KU,
HUIA, (100), BaTUH, OB’ SI3aHUX 3 KHCIUM
JUTIIpaMiiaib- cxiouacmuii bina, cipa MarMaTHU3MOM, THEH-
HUUN 00 HepieHo2o | iHOOI OYypY- ciB. Mounayum, yup-
eama 4epeo- KOH, ON20OKNA3, YPAaHi-
Hysama Him, 6iomum
VI. MinepaJju 3i CKISSHAM 0JIMCKOM, IIPO30Pi
3. Puca 0iia
0) TBepaicTb 3-5
3.6. KoJiip miHepaJsy :K0BTYBaTO-0ypHui
ChnaifHiCTh HEeJOCKOHAJIA
Hasga CuHronis, Bynosa arperaris | CnaiiHicTb, Kouip, Teep- I'ene3a,
MiHepaJy, THII 3nam puca AiCTh | MiHepanbHi acoyiauii
¢popmy.ia CTPYKTYPH,

radiryc, oopuc
HlToabuuT Terparonans- | Oxpyrmai abo crimo- | Hemockona- | Bypysato- 3 € BTOpPUHHHM 1 yTBO-
Pb[WO4] Ha, mIeHi (CX0Xi HaTy- | Jlamo 6a3a- | Cipui, )KOB- PIOETBCSL K TIPOAYKT
OCTpiBHA, JI3UKH) arperarty, JLHOMY TIi- TUM, 1HOI OKHCHEHHSI IEPBUHHUX
qunipamifanb- | 3pOCTKH KPUCTAIB, HaKo1ny qep- MiHEpaiiB BoJb(hpamy.
HUH, IpU3Ma- BKpAILJICHHS (001), BOHUH 1 3e1e- Kacumepum,  6onvgh-

TUYHUHN uepenauKo- HUH, Oina pamim, weenim

6uUu




6.

Mimerur ['excaronans- | ['poHa, Hupkw, kipku, | Bincytusa, | XKostuii, xo- | 3,54 | Bunukae mija 4ac 3BiT-
PbsCI[AsO4]s Ha, HAJIBOTH, IPUMA3KH, | Yepenauko- | BTO-Oypui, PIOBaHHS IEPBUHHHUX
OCTpiBHA, 3eMJIMCTI MacH, BO- 8Ull, Hepi6- | OPaHXCBUH, Ccylb(ITHUX POJIOBHIIL
pu3MaTHy- JIOKHUCTI arperaTu HUU oina CBUHIO pa3om 3 IH-
HUH, wumu  ochamamu,
roJIYacTU apcenamamu 1 6ana-
oamamu
oseuir Terparonasnb- | 3emiucTi, mopouky- | Hemockona- bnino- 3,54 | XapakrepHuii ri-
Ca[MoOx4] Ha, OCTpiBHA, | BaTi, OXPHCTI arpera- na, KOBTHH, Ci- NEpreHHud  MiHepa
qunipamifianb- | TH, IHKOJM IIUIbHI Hepienuli | pyBaTO-O1IHiA, 30HM OKHCHEHHS, IO
HUMN, TaOIUT- Macu 1HO/1 KOpUY- 3aMilye MOJIIOCHIT.
JacTUU HEBUH, Pinko Ttpamserbcs sk
c8imJo- TIMOTeHHU MiHEpan y
aHcoema B-t T1IpOTepM. Kuiax
IV. Minepanu 3i CKISHUM OJTUCKOM, IIPO30Pi
3. Puca 0ina
0) TBepaicTh 3—-5
3.7. KoJiip MmiHepaJjly pokeBuil pi3HUX BiITiHKIB
CnaiiHicTh J10CKOHAJIA
HasBa CuHroHis, Bynosa arperaris Cnaii- Kouip, Teep- I'enesa,
MiHepaJy, THII HiCTh, puca AiCTh MiHnepanvHi acouyiayii
¢popmyna CTPYKTYpH, 3nam
radiryc, oopuc
Pomoxposur | TpuronansHa, | JpiGHO3epHMCTI, IIbHI, | Jlocko- Poxesuit | 3,54 | Bimomuil y riaporepMaibHUX Ku-
Mn[COs] OCTpiBHA IPUXOBAHO-KPUCTAIUHI, | Hajamo | pi3HOMaHi- JaxX, KOHTaKTOBO-MeTaMOp(hIYyHUX
1HOII HUPKOMOTIOH1 ¥ pombo- THUX POJIOBHIIIAX, y TOBIIAX OCAJOBOTO
KyJIENO1I0H] 3 paJiaibHO- eapy BIJITIHKIB, noxo/ukeHHs. [lipum, cganepum,
MIPOMEHUCTOIO, chepoJti- (1011), | iHOmi KOB- apcenonipum, 2ajieHim, Keapy, Ky-
TOBOIO Oy/IOBOIO arpera- | cxiouac- TyBaTo- mHuazopum, 6apum, aiaOAHOUH,
TH, OOJIITH, KOHKpeIIii mui cipuii, 6ina meghpoim, pooonim, cnecapmun
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IV. Minepaniu 3i CKISHUM OJTUCKOM, IIPO30Pi

3. Puca 0Oina
B) TBepaicTh 5-6

3.8. Kouip minepauy Oinmii, 6e30apBHMid, cipuii, CBiT/I0 32a0apBieHnil
ChnaiiHicTh JO0CKOHAIA

Ha3zsa CuHronis, Bynosa arperaris CnaiiHicTb, Kouip, Tsep- I'enesa,
MiHepaJy, THI 3nam puca AiCTh MinepanvHi acouyiauii
¢popmyaa CTPYKTYPH,

raoiryc,
odpuc
Iepukia3 Ky6i1uHa, Pi3HomaniTHI 3pocT- | JlockoHana beskomip- | 5,56 | TumoBuii MiHepan cyxoro
MgO KOOpJIMHA- | KW KPUCTAIIB, 3JIMBHI | IO F€KCaepy | HUM, CIpyBa- TepmMomeTamop(izmy Ma-
L1liHa, OKTae- | arperaTH, 3epHHUCTI (100), THM, )KOBTY- rHEe31aJIbHO-KapOOHATHUX
JPpUIHUN Macu cxiovacmuil BaTHIA, ocaaiB. bpycum, popc-
oina mepum, MacHe3um, MOH-
muyenim
Binemit | Tpuronanpna, | IlliTku romgactux JockoHana beskomip- 5,5 | XapakTtepHuii ~ MiHepal
Zn,[SiO4] OCTpiBHa, KPHUCTAJIIB, pajliajb- | TO pOMOOEI- | HUii, JKOBTY- 30HU OKHCHEHHS PYyIHUX
npU3MaTu4- | HO-TIPOMEHUCTI a0 py (1011), | Barwmii, iHomi poJioBHIll, Jie IepeOyBae 8
1505071 3€pHHCTI arperaru, yepenauwiko- | CUHIOBATHUH, acoyiayii 3 cMIMCOHIMOM,
CYLIIbHI MacH, HaTi- | 6uil 00 Hepié- bina yepycumonm, IHUWUMU
YH1 arperaTu HO20 8MOPUHHUMU MIHEPATAMU
Turanir MomnoxkninHa, | 3epHucTi cyminasHi Ma- | JlockoHana mo | KopuuneBnii 5—6 | VY 3HaYHUX KUIBKOCTSX Has-
CaTiO[SiO4] OCTpIBHA, CH, THUKYBaTi, pagia- | npusmi (110), | pi3HHX BITI- BHMI B JIy’)KHMX NOpPOJAAX, y
cyOKapkacHa, JHHO-TIPOMEHHUCTI 10 | cxiduacmuii 0o | HKIB JI0 4Op- TPaHITHUX TMerMaTuTax. Y
Ta6HI/IT‘IaCTI/Il>'I, TOHKO-TOJTYaCTHX 1 CKAJIKAJIKOB0O20 HOTO, KOHTAaKTOBO-

MpU3MaTUYHUI CILUTyTaHO- bina 0o uep- MeTaMOp(hIYHUX  YTBOPEH-

BOJIOKHHCTHX arpera- 8OHY8amMol HSIX acoyiioe 3 ghnoconimom,

TH, chepomiTu

0iloncuooM, mpemoaimom
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JIysicHi nonvosi wunamu

Mikpoxain | Tpuxninha, CyuiabpH1 3epHHUCTI Hockonana | Cipuid, 0B- 6 [TopooTBipHI MiHEpau B
K[AISiz0s] KapKacHa arperartu, BKparjieH- | 1o 0a3ajbHO- TYBaTHH, OCHOBHOMY KHCJIHUX 1 Jy-
MoHoKIIIHHA, | HA, OBOiH, TpadiuHl | My IHAKOITY oui10- KHUX 1HTPY3UBHHX (Op-
Oproxkias KapKacHa 3poctku 3 kBapiiom | (001) i mo 6i- | pokeBHH, TOKJIa3 1 MIKPOKIIH) 1
K[AISi;Og] | MonokuiHHa, YHOMY ITi- 4epBOHYBa- edy3uBHUX (CaHIIMH) TO-
KapKacHa, HaAKOi Ty TN (AOMITII- pin. Keapy, 6iomum, He-
Canigun pU3MaTHY- (010), cxioua- | xu Fe** i re- penin, ecipun
(K,Na) HUH CMoO-HepisHull | MAaTUTy),
[AlSigOlo] oina
Inazioknazu
AHOPTHT Tpuxninna, | XapakrtepHe nojicu- | Jlockonana | beskomiphi, | 66,5 | ['ooBHI ~ MOpPOJOTBipHI
(An) KapKacHa, HTETUYHE JIBITHU- | 1O 0a3ajJbHO- | 32 HasIBHOCTI MIHEpaIl MarMaTUYHHX 1
Ca[AlSi20s] | npusmaruu- | xyBaHHs. Jpy3w, 11i- | My miHAKOiLy | JIOMIIIOK Oaratbox MeTaMop(iuHUX
bimoenim HUH, TKH B mycroTax ner- | (001)1mo 6i- | cipi g0 Yop- nopin. Tpamisitorbess B
(An7o.0) TaOJIMTYACTUI MaTUTOBUX KM, YHOMY TIi- HOTO, 30JI0- IerMaTuTax 1 TiIpoTep-
Jlabpadop BKPAIUICHHS HaKOIIy THCTI, MadbHUX  YTBOPEHHSX.
(Ansp-70) (010), cxioua- Oina ITipoxcenu, keapy, myc-
Anoesun CMOo-HepiBHUT Ko8im
(Anso-s0)
Onizoknas
(Anio-30)
AabOiT
(Ab)

Na[A|8i308]
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Kankpunir | ['excaronans- | 3epHucti Macu, 6110- | CepenHs 10 bimi, ci- 5-5,5 | XapakrepHuii 1y Marma-
NasCay Ha, KU JI0 KIJIBKOX MET- JIOCKOHAJIO1 | pUH, KOBTY- TAYHUX 1 IETMAaTUTOBUX
[AISiO4]s KapKacHa, piB, OOJISIMIBKH Ha- IO TeKcaro- | BaTHUMH, KOB- acoIriaiii, ki BUHUKAIOTh
(OH);[CO3] | mpu3maTHy- BKOJIO HeeTiHy Ta | HAJBHIN MPU- | THH, 4epPBO- 32 BHCOKOi aKTHUBHOCTI
HUH, nceBaoMopdo3u 1o 3Mi HYBaTHUH, JETKUX KOMIIOHEHTIB,
CTOBITYACTHI HbOMY (1010), oina 1HOJI ~ MeTacoOMaTUYHUM
cxiowacmui nuisixoMm. Hegpenin, mu-
00 HepiBHO2O mauim, e2ipum, agcim
AmoOJgironir | Tpukminna, | CyminbsHi Macu 3Had- | JlockoHana Momouno- | 5,5-6 | TunoBwuit miHepa piakic-
LIAI[PO4]F | mapysara, HUX PO3MIPIB 31 0 TIepe- O1/IM, JKOB- HOMETaTbHUX-JTITIEBHX
pU3MaTHy- CHANHICTIO HbOMY ITi- TyBaTo- I'PaHITHUX NErMaTHUTIB,
HUU, HaKoIy OexXeBUH, 1HO/I1 TPAIUISIETHCS B allb-
130MeTpuy- (100), cipuii, 6inuii OITM30BaHUX AJSCKITAX, Y
HUU HepigHUlL 00 rpei3eHax 1 y KBaploBUx
yepenauko- KUJIaX 3 KACUTEPUTOM.
8020 Anvbim, keapy, nenioo-

JIim, cnooymeH, envoaim
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3.8. Kouip minepauy 0isimii, 6e30apBHMid, cipuii, cBiT/I03a0apBJIeHNH

3. Puca 0Oina
B) TBepaicTh 5-6

IV. Minepanu 3i CKISHUM OJTUCKOM, IIPO30Pi

CnaifHicTh HeIOCKOHAJIA

Ha3zsa Cunronisi, Tun | bynosa arperaris | CnaiHicTh, Kouip, Tsep- I'enesa,
MiHepaJy, CTPYKTYPH, 3nam puca AICTh | MiHepanbHi acoyiauii
dopmyaa radiryc, oopuc

JaToJir MoHoOKIIiHHa, 3epHUCTI CYLIbHI Bincyrhs, beskomipuuti, 5-5,5 | I'eneTnuHO mMOB’sSI3aHUM
Caz[(SiOa4)2 KapKacHa, MacCH, CTOBIIYACTO- IHKOJIH 70 BOJISTHO- 3 IIACTOBUMH JIaBaMH,
(BOH),] napyBara, MIPOMEHHUCTI arpera- | sICHOI 1o Oa- IPO30PHIA, 0azanbTamu, IOJICPHUTA-
NpU3MaTHYHHUN, | TH 3 TPOHOMOMIOHOIO |  3aJbHOMY | YacTo 3eJIeHYyBa- MH, KOHTaKTOBO-MeTa-
IUTACTUHYACTUH | MOBEpxHero (bompi- MIHAKOI Ty THW J10 3€JIE€HO- MOp(}IYHUMHU TOPOJAMHU
onim); IPUXOBAHOK- (001), T0, iHOJII KOB- (ckapHamu 1 CcKap-
pUCTaIidH BUII- HepigHULL 00 TYBaTHH, HOITaMu). Jioncuo,
JICHHS CKAKOBO2O oina epanamu, enioom, po-

206a obmanka

Ipenit Pomb6iuna, PanianbHo- ScHa beskomipuuit 1o | 6-6,5 | Minepan rigporepma-
Caz(Al,Fe) 1apyBaTo- MPOMEHHUCTI HATIYHI | 1O 0a3anbHO- | ciporo, 6Ji0- JHHUX 3MiH OCHOBHHUX 1

(OH): JIAHII0)KKOBA, arperaTu 1 cTajak- | My IMHAKOiTy 3CJICHH, cepennix mopin. Ileoni-
[SizAlO10] KOPOTKOTIpU3Ma- TUTH (001), oina mu, 0amouim, Kaibyum,

TUYHUH, HepieHUl Keapy
IJIACTUHYACTUI
AHaNbIUM Bin ky61unoi no | Tuukysarti, 3epHucti | BiacyThs, beskonipuui, 5-5,5 | MarmatuuHuii, Trigpo-
Na[AlSi20¢] TPUKIIIHHOT, MacH, CTSDKIHHSA, HepigHull 00 | TPO30pHUH, Oi- TEpMaJIbHUNA Yy BYJIKaHi-
‘H20 KapKacHa, KipK{, BUTIOBHEHHS | uepenawiko- | IUH 31 cipyBa- yHux 30Hax. Jliarewe-
TeTparoH- MUTJIaJIUH B edy3u- 8020 TUM BIJTIHKOM, TUYHUU. Jleuyum
TPUOKTaeIPHY- Bax oina
HUH,

130MeTpUYHUI
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Hedenin I'excaronanvHa, | Bkparenns B mo- | Hemockona- | Cipuid, 6pya- 5-6 | YTBOPIOETBCSA B OCHO-
Knas[AlSiO4]4 KapKacHa, poJiax, CyILiIbHI, na, HO-3CJICHUH, BHOMY IIij 4ac: 1) ma-
NpU3MATHYHUH, | 1HOMI AYyXKEe KpyII- HepieHUlL M’5ICO- IMaTUYHIA KpHUCTaJIi-
MJJACTUHYACTUM | HO3EPHHUCTI Macu YEPBOHUH JI0 3amii (JIyKHI TIOpOJU

Oyporo, Ta TXH1 IerMaTuTn); 2)

Oina JTYXKHOTO  MeTacoMa-

T03y (yTBOpeHHs (he-

HITIB, HedemHI3a11is);

3) KoHTaMiHaIil oOcC-

HOBHUMH 1 KHCJIUMHU

MarMamu OaraTux Ha

KaJbId OCHOBHUX IIO-

pin. Opmoxkna3, e2iput

CkamnouJir Terparonanbna, | 3epuucti, THuky- | Cepeans o | Cipwuii, Ouo- 5-6 | BcraHoBneHu#t y riu-
KapKacHa, BaTi arperatu, iH- | TeTparoHa- | >KOBTHI, 3eJie- OMHHUX  KCEHOJIITax

mapianim NPU3MATUYHUN | KOJIM IIUTbHI 371MB- | JIbHIM NPU3- | HUI 10 Opy- €KCIUIO3UBHUX  TpPYy-
Nas[AlSiz0s]sCl Hi Macu Mi (100), HO-3€JIEHOT0, OOK, JEesAKUX JaBax;
MEHOHImM cxiowacmo- | iHOAI (hioaeTo- TUTIOBUH ISl CKapHO-
Cas[Al2Si20g]s HepieHUl BUH (TJIaBKO- BUX Ta MeTaMopdiu-
[CO3,S04] JiT), HUX acowiarmiii. /[ion-
oina cuo, eesysiaH, Kajlb-

yum, Keapy
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JleduuT Terparonanbna, | 3epuucti arperatu | Jyxe cnad- | beskomipuuii, | 5,5-6 | Tpamiserbcs TUTbKU B
K[AISi,O7] npu t>620°C Ka 1o poM- | OiJIHiA, CBITIIO- edy3uBax 1 CyOByJIKa-
KyOluHa, KapKa- 0omonekae- | Cipuid, mornesns- HIYHUX Topojax, sKi
CHa, npy (110), CTO-CIpH, MICTSTh 0araTo Kaio.
Terparon- uepenauiKo- bina TUnoBuM BHUCOKOTEM-
TPUOKTaeApUY- euil nepaTrypHuil MiHepad,
HUH, 0 YTBOPIOETHCS T
130METPUYHUI yac 3acTUraHHs 301]1-
HEHUX KPEMHE3EMOM

naB. Ananvyum

IV. Minepanu 3i CKJISHAM OJIUCKOM, IIPO30Pi
3. Puca 0iia
B) TBepaicTh 5—6
3.9. KoJiip minepaJy rojiyOMid Ta CMHii Pi3HUX BIATIHKIB
ChnaiiHicTh J10CKOHAJIA

Ha3zga CuHrOoHisA, THI Bynosa arperaris CnaiiHicTb, Kouip, Teep- I'enesa,

MiHepaJy, CTPYKTYpH, 3nam puca MCTh | minepanvhi acouiauii
dhopmyaa radiryc, oopuc
Kianit Tpuxninxa, CHonononti0H1, pania- | Jlockonana | 'omyOwuit i cuniit | 5,5—7 | Kianit —  MiHepan
Al,O[SiO4] OCTpiBHa, JTHHO-TIPOMEHUCTI, )KU- | TIO IEpel- | PIi3HUX BiJTiH- HAHOUTBIIT ~ BHUCOKHUX
npu3MaTHy- JIKyBaTl arperaTu HbOMY KiB, 3€JICHUH, TUCKIB. Bimomuii y
HUW, ToJI4a- MiHa-KOiy be3KoipHa TPaHITHUX TEeTMaTu-
CTHIA (100), TaX, BTOPUHHHUX KBa-
Cxio- puurtax. Curimanim
yacmuil
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Bipro3a Tpuxninxa, [IpuxoBaHo- Hockonana | SlckpaBo-cuHiid, | 5—6 | 30Ha rinepreHesy ado
CuAls(OH)s OCTpiBHA, KpUCTAIIYHI MUIbHI Ma- | 1Mo 0a3zaib- | HEOECHO-CUHIMN, HU3BKOTEMIIEPATYPHI
[PO4]4-4H20 | kopoTko mpu3- | CcH, IPOKUIKH, KipKH, HOMY ITi- | OJI10-3€IeHHH, (180-80 °C) rigpoTep-

MaTUYHUM TpiOH1 OKPYTJII BKpaIl- HAKoOily | CHHBO-3CJICHUH, MaJibH1 MPOIIECH.
JICHHSI, KOHKpeIlii HUup- (001), Oinuil 00 6100~ I'eTut, XpHu3okomna
KOITOIIOHUX 1 TPOHOIIO- yepena- | 3eleHO-CUHbO2O
ni6HUX Gopm WKOo-6Ull
IV. Minepanu 3i CKJISHAM OJIUCKOM, IIPO30Pi
3. Puca 0Oina
B) TBepicTh 56
3.9. KoJip minepaJy rosiy0uii i CHHIN pi3HUX BiATiHKIB
CnaiiHicTh HEJOCKOHAJIA
Ha3zga CuHroHisA, THII Bynosa arperaris Cnaii- Kouip, Tsep- I'enesa,
MiHepaJy, CTPYKTYPH, HICTbD, puca AiCTh | MmiHepanbvHi acouiayii
dbopmyaa radiryc, oopuc 3nam
Conagir Ky6iuHa, 3epHucti arperaty, nces- | Cepenns | bimuii, cBitno- | 5,5-6 | TparusieTbcst sIK BKpar-
Nas[AlSiO4]Cl2 KapKacHa, nomMopdo3u 1o HederiHy, | Mo poM- | CHHIH JO TEMHO- neHHs B JyaBax (Besy-
pomOooeKae- OTOPOYKH HaBKOJIO 6om01e- CUHBOTO, Biif) a00 K TOPOJOTBI-
JPUYHUH, OCTaHHBOTO, BKPAIUICHHS | Kaeapy bina pHUE MiHepan JTyKHUX
130MeTpUIHUHT (B epy3uBax), ;xoBHA (110), ripcbkux mopin (cieHi-
HepigHUlL TiB) 1 IXHIX METMAaTHUTIB.
Hegenin, xaunxkpunim,
MIKDOKIIH, MUMAaHIm
Jlazypur Ky0iuna, 3a3Buyail Tpamsierbest B | Henoc- TemHo-cuHIH, 5-5,5 | PonoBuma mnpuypoueHi
(Na,Ca): KapKacHa, CYLUTHHUX IIIIBHUX arpe- | KOHaia C8IMN0-CUHSL 70 KOHTAKTIB JIy>KHUX
[AlsSisO24] pomOoio/iekae- | rarax, y BUTJISIL APIOHO- | TIO pOM- BUBEPXKECHUX mopia (ci-
(S,S04Cl») JAPUYHHN, OKTa- 3epHHUCTHX arperaris, oomome- €HITIB, TPaHITIB 1 IXHIX
eApPUYHUI YTBOPIOE MIPOKHUIIKU Kaeapy MErMaTUTIB) 3 KapOOHa-
(110), THUMH TIoponamu. Kaw-
HepieHUU KPUHImM, nipum




IV. Minepanu 3i CKISHUM OJTUCKOM, IIPO30Pi
3. Puca 0Oina
B) TBepaicTh 5-6
3.10. KoJip MmiHepasy po:keBHii 10 4epPBOHOI'0 Pi3HUX BiATiHKIB
CnaiiHicTh J0CKOHAJIA

/8

HasBa CuHronis, Tun Bynosa arperaris Cnaiinicts, | Kouip, puca | Tsep- I'enesa,
MiHepaJy, CTPYKTYPH, 3J1aM AicTh | MiHepanbHi acouiayii
dbopmyaa radiryc, oopuc

Ponmomnir TpukiinHa, [l176H1 3MIMBHI MacH, Jockonana Poxesuii 10 5-5,5 | TunoBuii MiHepan Me-
CaMn[SisO1s] JAHITIOKKOBA, | 1HOJI 3€PHUCTI arpera- | 1o MHAKOITY SICKpaBo- TaMOppIUYHUX  acolria-
TabJIUTYACTI, TH, CIUIOILIEHI HOAYM1 3 | TPEThOTO po- YEepBOHOTO, Ui mo mopojnax, Oara-
130MeTpHUYHI POJIOHITOBUM SIIPOM ay (110), oina TUX Ha MaHrad. Teg-
cxiouacmuii poim, cnecapmuH, po-

00 pieHOo20 i 0oxpo3um

uepenauiko-
8020

IV. MinepaJuu 3i cKISIHUM 0JIMCKOM, PO30Pi
3. Puca 6ina

B) TBepaicTh 5-6

3.10. Kouip miHepaJty poskeBHii 10 YePBOHOI0 Pi3HUX BiITiHKIB

CnaiiHiCTh HeJOCKOHAJIA

Ha3zga CuHrOHisA, THI Bynosa arperariBs | CnaiiHicTb, Kouip, Teep I'enesa,
MiHepaJy, CTPYKTYPH, 3nam puca - MinepanvHi acoyiayii
dbopmyaa radiryc, oopuc AiCTh
EBnaiaiT TpuronaneHa, 3epHUCTI HIJIbHI Bincytns, | UepBonwuii, manu- | 5-5,5 | XapakrepHuii nis Jy-

Nas(Ca,Ce)2 cyOkapkacHa Ta arperaT, iKi yTBO- | HepieHuii 00 | HOBO-YEPBOHUH, KHHUX TIOpiA THUMY He-
(Fe,Mn,Y) cyOmapyBara, PIOIOTH CYIIUTBHI yepenauko- BUIIHEBO- ¢eniHOBUX CIEHITIB Ta
(Zr,Nb). MPU3MATUYHHM, BU/IIJICHHSI 3aBJIOB- 6020 YEPBOHMIA, iXx mermarurtiB. Ana-
[SizOg] TaOIUTUACTHHA XKKH 10 3—4 M 1 110- oina mum, Oiomum, muma-
[Sie(O,0H).7]CI TYXKHICTIO 10 1 M Him, He@enit, e2ipun
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r) TBepaicTb 6—7
3.11. Koutip minepaJty 0inuii, 6e30apBHuUii, cipuii, cBiT10320apBIeHNI

CnaiiHicTh J0CKOHAJIA

IV. Minepanu 3i CKISHUM OJTUCKOM, IIPO30Pi
3. Puca 6ina

Ha3zsa Cunronis, Tun | Bynosa arperariB | CnaiiHicTs, Kouip, Tsep- I'enesa,
MiHepaJy, CTPYKTYPH, 3nam puca AicTh Minepanvhi acouyiauii
dpopmysna | radiryc, odpuc

Hiacnop Pomb6iuHa, [Tnactunyvacti, nyc- | [Hockonama | Cipwmif, 61- | 6,57 | VY BeIMKUX KUIBKOCTSIX
a-AlOOH | koopauHalifiHa, | KyBarTi, JIUCTKYBaTi | 10 OIYHOMY | JIMH, )KOB- TPAIUISIETECS. B €K30TECH-
TJIACTUHYACTHH, | YTBOPEHHS; TOHKO- TiHAKOI Ty TyBaTo- HUX POJOBHUIIAX OOKCH-
TaOIUTYACTUN | TUCTIEPCHI arperaTu (010), Oypuid, TIB 3 2iopapeinimom,
B OOKcHTax; HaTIUHI | cxiduacmuil oina Obomimom; 4YacTto 3y-
YTBOPEHHS 00 uepenau- CTpIYa€ThCS B METaMOp-
K08020 ¢G1yHUX TOpoAax pazoM
3 KOPYHOOM, XJIOpUmoi-

oom
CugimaHir Pomo0iuHa, TOHKOBOJIOKHHCTI JlockoHana binwmii, ci- 7 TumoBuii  rinoreHHUN
Al[AISIOs] | naHIrOXKOBa, | Ta CIUIYTAaHOBOJIOK- | IO OIYHOMY | PHIA, )KOB- MiHepan (TpaHiTH, Tpa-
roJIYacTUit HUCTI MacH, pO3€T- MiHAKOI Ty TyBaTHi, HITHI TIETMAaTUTH, MeETa-
KW, HOJyJIi 3 Jpi0- (010), CBITJIO- Mop(doTeHHI  acorriarlii,
HOBOJIOKHHUCTOTO CKANKOBULIL Oypuid, 0CO0JIMBO 3011HEeH1
CUJIIMaHITY B 3pOCT- o1 10- Si0O,). MiHepan BUCOKUX
Kax 3 KBapIlOM Ta 3eJICHUH, TEMITepaTyp 1 HEBHCO-
IHIIMMU MiHepaJia- Oe3KoNipHa KHX THCKIB. ¥ KpHUCTai-

MU

YHUX CJIAHIAX SK OUIBII
paHHI MiHepan. Awxoa-
JIy3um, wninenv, Kopoie-
pum, KOpyHO
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3. Puca Oiia
B) TBepaicTh 6—7
3.11. Koutip minepaJty 0inmii, 6e30apBHuUii, cipuii, cBiT/10320apBeHN

CnaifHicTh HeIOCKOHAJIA

IV. Minepanu 3i CKISHUM OJTUCKOM, IIPO30Pi

Ha3zsa CuHromnis, Bynosa arperariB | CnaiiHicTb, Kouip, Tsep- I'enesa,
MiHepaJy, THI 3nam puca AICTh | MinepanbHi acoyiauii
¢popmyaa CTPYKTYPH,

radiryc, oopuc
KBapu Tpuronanbna, | CyuineHi Macu pi3Hoi | Biacythsa, | beskomnipHui, 7 a-KBapiy — HaiOuUTBII
SiO; KapKacHa, IIUTHPHOCTI U 3€pHUC- | yepenawiko- | OLIUH, MO- TOIIUPEHU TIONITCH-
IpU3MaTH4- TOCTI BiJ rpyOOTHY- euu JIOYHO-O1IINH, HuM MiHepan. Kpuc-
HUH, KYBaTHX JI0 PUXO- poxeBui, Qi- Tani3yeTbcsl Oe3mnoce-
qunipamifianb- | BaHOKPUCTAIIYHHUX OJIETOBUH, PEAHBO 13 MarMu KHC-
HUHN POTOBHKOBOIOAIOHUX ’KOBTHIM, KO- jgoro ckiaay. Mic-
(SIIMM, KpEMEHI), PUYHIOBATHH, TUTBCA SIK B 1HTPY3HU-
TOHKOBOJIOKHUCTHX, YOpPHUH, BHUX (TpaHiT, Mdio-
chepoliToBUX, HATI- be3KoipHa puT), Tak 1 B edy3uB-

YHUX (XaJIIeI0H),
3€MJIMCTUX

HUX (pIOMIT, JAIUT)
MOpoJIax KHCJOTO Ta
CEepeaHBOTO  CKIIAMy,
IHKOJIM B MarmaTud-
HUX TIOpOJaX OCHOB-
HOTO cCKJany (KBap-
1oBe Tabpo), MmiJ 4vac
MErMaTUTOBOTO  TIPO-
1ecy, B METacOMAaTH-
Tax (rpeuszenax). Ilo-
JIbOGI wnamu, croou
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Jlanoypur Pomb6iuna, 3epHHUCTI arperaru, Biacytus, bimuit, inomi | 7—7,5 | Tpamnserscs y ckap-
Ca[(Si207)B20] KapKacHa, 10 HIUIBHKUX 3JMBHUX | HepisHuil 0o | OE3KOIIPHHUIA, HAX 3 KEAPYOM, KaJlb-
MPU3MaTUYHUN Mac; pajiajibHO- yepenauiko- | 01110-)KOBTHM yumom,  2paHamom.
MIPOMEHHUCTI, THUKY- 8020 10 BUHHO- Bimomi 3Haxigkm y
BaTi Kipku, cdepoJri- YKOBTOT'0, KO- IPAaHITHUX TerMaTH-
TH; IPIOHO3EPHUCTI, BTO-0yporo, Tax 1 B €BallOPUTOBUX
3€MJINCTI] )KOBHA oina (TiCOBUX,  aHTIIPH-
TOBHX ) TOBIIAX
Hoayuur Ky0iuHa, I'H131a B1I KUIBKOX Biacytns, | beskonmiphuid, 6,5 | Tunosuit MiHEpa
(Cs,Na) KapKacHa, CM JIo Maibke 2 My | uepenawko- | 1HOJI IPO30- IPaHITHUX TIerMaTH-
[AlSi;O6] 130METpUYHHUI | TIepepi3i Ta CKyMmueH- 8ull puii, TiB, OaraTux Ha JIiTiil.
-0,5H,0 HSl, 1110 3aIIOBHIOIOTH oina Knesenanoum,  cno-
M1apoJIOBl TyCTOTH B Oy MeH, Jenioonim,
IerMaTuTax, IceB- pybenim, amobuicouim,
noMop¢o3H T10 TeTa- nemanim, Koaymoim,
JITY 1 CIOAYMEHY Kacumepum
IV. Minepanu 3i CKISHUM OJTUCKOM, IIPO30Pi
3. Puca 6ina
B) TBepaicTh 6—7
3.12. KoJip MiHepasy KOpUYHEBHi Pi3HUX BIATIHKIB 10 YOPHOIO
CnaiiHicTh HeJOCKOHAJIA
Ha3zga Cunronis, Tun | bBynosa arperaris CnaiiHicTb, Kouip, Tsep- I'enesa,
MiHepaiy, CTPYKTYPH, 3nam puca AicTh MiHepanbHi acoyiayii
dbopmyaa radiryc, oopuc
AHapaauT Ky06iuna, Bxkpamuienns, 3ep- | Bincyrtns, nepi- | KopuuneBo- | 6,57 | YTBOPIOETbCSI KOHTAaKTOBO-
CasFez[SiO4]s OCTpIBHa, HUCTI JI0 IIUTBHUX | GHUll 00 Hanie- | 4YepBO-HUU MeTacOMaTUYHUM 1 Me-Ta-
poMmOooIeKae - | 3IMBHUX arperatu | Yyepenaukosoco, | 10 YOPHOTO, MopdiuauM mIsIXOM. Mae-
pUYHUM, iHOOI wKapany- oina Hemum, enioom, XJ1opum,
130METpUYHUHN nuacmuu nipum, K8apy, Kaibyum
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JlroaBiriT Pomb6iuna, Tuukysari, ToHKO- | Bincyths, nepi- | YopHuii 10 5 TunoBuii GopaT KOHTaKTO-
(Mg,Fe).Fe3* OCTpIBHa, TOJTYaCTi arperaTtu | 6HUll 00 CKAIKO- TEMHO- BO-MeTaMOp(pIYHOTO TI0XO-
[BO3] BOJIOKHUCTHM rapaneabHO- 8020 3€JIEHOTO, JoKeHHs1. Maenemum, 0ono-
TUYKYBaTOl Ta pa- oina mim, epanam, 0ioncuo
JaJIbHO-
MIPOMEHHUCTOT OY-
JIOBU
IV. Minepanu 3i CKISHUM OJTUCKOM, IIPO30Pi
3. Puca 0iia
B) TBepAicTh 6—7
3.13. KoJip MiHepaJy 3eJiIeHMH Pi3HMX BiATIHKIB
CnaiiHicTh J0CKOHAIA
Ha3zsa CuHronis, Bynosa arperariB | Cnaiinicts, | KoJip, puca | Tsep- I'enesa,
MiHepaJy, THII 3J1aM AiCTh | MinepanbHi acoyiauii
¢popmyaa CTPYKTYPH,
radiryc, oopuc
Emigor MoHOKJIIHHa, PamianpHO- Jlockonana | 3emeHwuii, xo- | 6,57 | TumoBuii rinoreHHUin
CazFeAl,O OCTpIBHA, MPOMEHMCTI, TUUKY- | 10 0a3ajib- | BTO-3€JICHUH, MiHepan (CKapHHU, Me-
(OH) NpU3MATUYHUM | BaTi, BIsUIONOAI0H1 HOMY TIi- bina, cipysa- Tamop(diuHi TOPOH,
[Si04][Si1207] arperatu HaAKOTIy ma 0o ceim- nesiki edy3usn). Ano-
(001), n0i ghicmaw- paoum,  MazsHemum,
HepiGHUl KO80I Kaabyum
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IV. Minepanu 3i CKISHUM OJTUCKOM, IIPO30Pi

3. Puca 0iJs1a

B) TBepaicTh 6—7
3.13. KoJiip MiHepaJiy 3esieHMii pi3HMX BiITiHKIB
ChnaiiHicTh HeJOCKOHAJIA

HasBa Cunronis, Bynosa arpe- CnajiHicTb, Kouip, Teep- I'enesa,
MiHepaJy, THII raTis 3nam puca AicTh | MmiHepanvHi acouiauii
dopmyna CTPYKTYPH,

radiryc, oopuc

OuiBin PomOiuyHa, 3epHHCTI 10 BincyrtHs, iHOII 3eJleHuil, TEMHO- 67 TumnoBuii  rilOreHHUMN
(Mg,Fe)2[SiO4] OCTpiBHA, 3JIUBHUX CY- JI0 SICHOI TI0 TIe- | 3€JICHHM JI0 YOPHOTO Minepan. Moro 3HadeH-
npU3MaTu4- | LHUIbHI Macu ge- | peaHbOMY Ii- y (asuirty; )KOBTY- HSl 3MIHIOETHCS BiJ] MO-
HUH, HOKpucTaiiB1 | Hakoimy (100)1 | Barwmii, cipyBaTuii y POMOTBIPHOTO B Timep-
130MeTpHUYHUI KCEHOJIITIB Y 1o 619HOMY TIi- dopcrepury, 0a3nuTax 10 aKIECOpPHO-
0azanpTax; Byn- | Hakoimy (010), Oina, 3enenxkasa ro B KHCJIHMX IOPOJaX.
KaHiuHI O0MOU | uepenawkoguil Bunukae Takox y pe-
00 cxiduacmozo 3yJlbTaTi  KOHTAKTOBO-
METAaCO-MaTUYHHUX 1
MeTaMOp(dIUHUX  MPO-
nieciB. [llninens, nipok-
ceHu, ¢hnoconim, ana-

mum
I'pocyasp Kyb6iuna, BkpannenHs, BincyrHs, nepi- | 3enenuii pisHux Bia- | 6,57 | YTBOprOEeThbCcsl B HACIIi-
CazAl2[SiOq4]3 OCTpiBHA, 3€pPHHCTI 10 6HULL 00 HaNi6- TIHKIB, JOK KOHTaKTy KHCJIOi
pomOoI0fieKa- | IMIIIBHUX 3JIUB- | 4epenauikosozo, oina MarMu 3 KapOOHaTHUMU
CAPUIHUH, HUX arperatu IHOOI wKapany- nopojiaMu (BarHIKaMH,
130MeTpUYHUN nuacmuu JIOJIOMITaMH) 3a BHCO-

KUX TeMmreparyp. Bxo-
TUTh 1O CKJIaay cKap-
HiB. [ioncuo, eesysiaH,
2edenbepeim, enioom
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YBapoBsit Ky6iuHna, Hpy3u, xpuc- Biacytus, 3esieHuid piI3HUX 7,5 | 3a3Buyail TparusIETh-
CasCry[SiO4]s OCTpiBHa, TaiYHI KipKH HepisHULl 00 BIJITIHKIB, Csi y TpilllMHAX XpO-
pomMboo/ie- Ta IIITKH Haniguepenau- bina MITBMICHHX YJIbTPao-
KaeapUYHUN, K06020, THOOI CHOBHUX TIOpig  SK
130MeTpuy- wKapanynyac- MPOIYKT ITHEBMATOJTi-
HUU mut TO-T1APOTEPMATbHUX
nporeciB.  Xpomim,
cepneHmum
Be3sysian Terparona- 3epHHUCTI 110 Biacytus, in- | JKoro-zenenudt, | 56,5 | Tunoswuii MiHepal
Caio(Al,Mg,Fe, JbHA, 3JIMBHUX arpe- | KOJU HETO0CKO- TUISIIIIKOBO- BaITHSKOBUX CKapHIB;
Ti)sAlsFe**0, OCTpiBHa, raTH, 9acTo | HaJa Ilo TeTpa- | 3eNeHHil 10 3ene- TPATIAEThCA B iHIINX
(OH,F)s pU3MaTHy- OTpaHEeHl Ha TOHAJIBHIN HO-KOPHUYHEBOTO, TIMIOr€HHUX acollialll-
[SiOs]1o HUM, CTOBII- MOBEPXHI; npusmi (110), bina, 3enenxkasa sx. I panam
[Si207]a JacTHH mrieHi pagia- | (100) i mo Oa- enioom, xaopum, Oio-
JBHO- 3aJIbHOMY ITi- ncuo, cKkanoim
npomenucti | Hakoixy (001),
Macu, mapajie- | HepieHuli 00
JBHO- YyepenauKoso-
TUYKYBATI ar- 20

peratu




IV. Minepanu 3i CKISHUM OJTUCKOM, IIPO30Pi
3. Puca Oiia
B) TBepaicTh 6—7

146)

3.14 Kouip MiHepaJty »KOBTHH Pi3HUX BiATIHKIB
ChajiHicTh HeIOCKOHAJIA

Ha3zsa Cunronisi, Tun | byaosa arpe- ChnaiiHicTb, Kouip, Tsep- I'enesa,
MiHepaJy, CTPYKTYPH, raris 3nam puca AICTh | MinepanbHi acoyiauii
dhopmyaa radiryc, oopuc

XoHapoaurt MoHnoxkiHHa, 3epHUCTUI Henockonana no | XKostuii, uep- | 6-6,5 | Tunosuit MiHepal
Mgs(F,OH). OCTpiBHa, 0azaibHOMY TIi- | BOHHUH, Uep- MarHe3iaJibHUX CKap-
[SiO4]2 130METPUIHHA, Hakoimy (001), BOHO- HiB 1 MeTaMop(}iuHuX
MIPU3MATUYHUN, yepenauikoguti | KOPUYHEBUU, nopiL 6 acoyiayii 3
MJIACTUHYACTUM oino-cipa epanoumamu,  6e3y-
8IAHOM,  OIONCUOOM,

WINIHELIIO

Cymir Pomb6iuna, 3epHucCTU Henockonamna mo | XKosryBaro- | 6-6,5 | Tunosuit MiHepal
(Mg,Fe?*); OCTpiBHa, 0azaapbHOMY ITi- | O1IHIA, KOBTO- MarHe3iaJlbHuX CcKap-

(F,OH), 130METPUIHHH, Hakoiny (001), | Oypwuii, Kopu- HIB Ta MeTamopdid-

[SiO4]5 00UKOITOMIOHMIA HepieHUlL YHEBUH, HUX TIOPia 6 acoyiayii

oina 3 epanoumamu, 6e3)-
gianom,  Oioncuoom,
WNIHENNIO
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B) TBepaicTh 6—7

3. Puca 0iJs1a

IV. Minepanu 3i CKISHUM OJTUCKOM, IIPO30Pi

3.15. KoJip MiHepasy po:xkeBHii 10 4epPBOHOI'0 Pi3HUX BiATiHKIB
CnaiiHicTh HEJOCKOHAJIA

Ha3zsa CuHromnis, Bynosa arperariB | CnaiiHicTb, Kouip, Tsep- I'enesa,
MiHepaJy, THI 3nam puca HiCTh | MmiHepanvHi acoyiayii
¢popmyaa CTPYKTYPH,

radiryc, oopuc
AHIATY3UT Pom06iuHa, CroBruacti, THYKy- | SlcHa, iHomi | PoxkeBuit, uep- | 6,5— | TumoBuii rimoreHHUH Mi-
AIAIO[SiOq4] OCTpiBHa, BaTi,  NPOMEHUCTI | JJOCKOHAJIA IT0 | BOHUH, OypHI, 7,5 | Hepan (rpaHiTH, TpaHiTHI
MPU3MATUYHHM, | arperaTd,  OKpemi | poMOiuHIk cipuid, MerMaTuTH, MeTamopdo-
MICEeBJIOTETPAro- | 3épHa, BOJIOKHHUCTI | mpu3mMi (110), be3KonipHa TeHHI acoIrialii, 0cCoOJIMBO
HaJIbHI KPUCTA- | MacH HepigHULl 30imHeHi  SiO2. Minepan
JIU 3 TIepepizoM, 00 CKAIK08O- HU3BKUX THCKIB 1 TIOMIp-
OJM3BKUM JI0 20 HUX Temmneparyp. Kopyro,
KBaJpaTHOI'O Myckogim, diacnop, py-
muji, monas, nipoinim
AJIBMaHJIUH Ky6iuHa, Bxparmienns,  3ep- Bincyrhs, ®dioneToBoO- 6,5~ | TumoBuii TINOreHHUHN Mi-
FesAl2[SiO4]3 OCTpiBHa, HUCTI J0 IMUIBHUX | HepigHuUll 00 YepBOHUH, 7,5 | mepan. Jlocuth mommpe-
pombo0ieKae- | 3TUBHUX arperatu Haniguepe- bina HUW. AKIIECOpDHUNM MiHe-
JTPUYHUM, NAwKo8020 pan 6aratbOxX KHUCIUX 1H-
130MeTpUYHUN iHOOI wKapa- TPY3UBHUX 1 e(]y3uBHUX
Jaynuacmui nopia (TpaHiTiB, JNALUTIB,
KBapILOBHUX nopdipis).
TunoBuii rpaHar Kpucra-
JIYHUX CJIAHIIB, THEHCIB.
Kianim, xeapy, owcedpum,
nipokcenu, ampiovonu
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CnecapTun Ky6iuHna, Bkpannenns, 3ep-| Biacyrus, Poxesuit no | 6,5~ | TumoBuii  rinmoreHHUi
Mn3Al;[Si04]3 OCTpiBHa, HUCTI 0 IIUIBHUX | HepisHuil 00 | OpaHKEBO- 7,5 | mi"epan. XapakTepHHI
pomMOoI0/ieKa- | 3IMBHUX arperatu Haniguepe- YEPBOHOTO, ISl PIOKICHOMEMAlbHUX
eApUYHUH, NAawuKoe02o, oina neemamumis (3 anwoi-
130MeTPUIHHMA iHOOT WKa- mom, mineparamu Lli,
panynyac- maumanim-
muu konymoimom). Y manea-
Hosux ckapuax (3 poodo-
HImom, megpoimom,
AHOPAOUmMoM)
IHipon Ky06i1uHa, Bkpamnenns, 3ep-| Biacyrns, | Bimopamxke- | 6,5~ | TumoBuit  rimoreHHMiA
MgsAlL[SiO4]s OCTpiBHA, HUCTI 70 UIIJIBHUX | HepisHuti )0 | Bo-4yepBOHOTrO | 7,5 | MiHepan. Tpamiserscs B
poMOoOI0/ieKa- | 3MMBHUX arperatu | Haniguepe- 710 TEMHO- YJIBTPAOCHOBHUX TIOPO-
EIPUYHU, nawiKko8o20, | 4YEpPBOHOTO 3 nax. XapakTepHUM s
130METPUYHHIA iHOOI wika- | (i0JIETOBUM NEeSKUX  TEPUIOTHUTIB,
panynuac- BIITIHKOM, KIMOEpJIITIB, a TaKoX
muti bina CepeneHTHHITIB. OigiH
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IV. Minepanu 3i CKISHUM OJTUCKOM, IIPO30Pi
3. Puca 0Oina
r) TBepaicTb 7-10
ChnaiiHicTh J0CKOHAJIA

Hasga CuHronis, Bynosa arperaris | CnaiiHicTb, Kouip, TBep- I'ene3a,
MiHepaJy, THIT 3nam puca AIiCTh | MinepanbHi acouyiauii
dbopmyaa CTPYKTYPH,

radiryc, oopuc
Craspoutir MomnokninHa, | XapaktepHi xpecto- | [lockonama | KopuuneBuit | 7—7,5 | TunoBuit MiHepal
4Al,0[SiO4) OCTpiBHA, noA10H1 TBIMHUKA 1o O1YHOMY | JI0 YOPHOTO, BHCOKOTJIMHO3EMUC-
AlyFesOsH4.3y MpU3MATHY- MPOPOCTaHHS. 3€pHA, | MIHAKOITY YKOBTYBATO- TUX MeTaMOpP(PIUYHUX
(0<x<1) HHH, 3€pHUCTI arperatu (010)imo | Oypuit, iHOA1 nopia. [ paunam, «ia-
CTOBMYACTUI nepeHbOMY | TEMHO-CHUHIH, HIM, MYpPMAliH, CUli-
MIHAKOINY | OGe3bapeHa 0o mauim, diomum, myc-
(100), cxio- cipysamoi KO8Im, Keapy, niazio-
yacmuii 00 K1a3
yepenauko-
8020, IHOOI
CKAIKOBUU

Tona3 Pomb6iuna, Binowmi cyminbHi 3mu- | Jlockonana | beskonipHui, 8 Tunosuii MiHepal
Aly(OH,F). OCTpiBHa, BHI MacH, IJIaCTHH- | 110 0a3alib- CBITJIO- Ipei3eHiB 1 TPaHITHUX

[SiO4] npu3MaTH4- | 4acTi arperaTH (TUIy | HOMY Iii- roxyouii, Oi- NerMaTuTiB.  Dioo-

HUH, KJICBEJIAHIUTY), pali- HaKOIy JIMH, JKOBTY- pum, MOpDIOH, payx-
CTOBITYACTHI aJIbHO-TTPOMEHHUCTI (001), BaTUH, monas, Kacumepum,
(MIKHIT) 1 THYKYBATI | cxiduacmuii | >KOBTYBaTO- co0uU, NOIbOGI Wna-
BUJUICHHS, cepori- | Jo uepena- | KOpUIHEBUH, mu, MypManiH, Jneni-
TH. 3p1JKa MOPOLIKY- UK0B020 oina oonim, inbMeHim
BaTi 3eMJIMCTI Macu
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JMiamaHT Ky6iuHna, bannac — oxpyrii Hockonana | beskomnipHuit 10 | Haitbuipmm y CBITI €
C KOOPIMHALIA- | arperartu pajianpHo- | [0 OKTaenpy | abo KOBTHH, pOJOBHINA JlaMaHTIB
Ha, KyOIYHUH, NPOMEHUCTO CTPYK- (112), 30JI0TUCTO- € y KIMOepmiToBUX
OKTaeIpUIHUH, yepenauKo- KOBTHUH 1 TpyOKax BHOYXY;, &

: .. | Typu. bopm — xkpyIt- . o -
130METPUYHHIMA 5 " 8ull BUHHO- acoyiayii 3 OJIGIHOM,
HO- 10H - . . :
0- abo ApIOHO3CP JKOBTUU xpomoioncuoom,  ni-

HUCTI OKpYTJTi 200
HEeMpaBUIbHOI popMu
3POCTKH YHCICHHUX
KPHCTAJIIB JIlaMaHTa.
Kapb6onaoo — npuxo-
BaHOKpHUCTaJi4yHi a00
MIKpPO3EpHHUCTI IIa-
KOIOA10H1 YTBOPEHHS
HEIpaBUIbHOI popMuU

PONOM, LTbMEHIIMOM
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IV. Minepanu 3i CKISHUM OJTUCKOM, IIPO30Pi
3. Puca Oiia
r) TBepaicTb 7-10

CnajligicTh HeJOCKOHAJIA

Ha3Ba Cunronisi, Tun | bynosa ar- CnaiiHicThb, Kouip, Tsep- I'ene3sa,
MiHepaiy, CTPYKTYpH, perartis 3nam puca AicTh MiHepanvHi acoyiayii
dbopmyaa radiryc, oopuc

Hupkon TerparonaneHa, | 3epHa, pamia- | Bincyrhs, iHo- | Kopuunesuii pis- 7,5 AKk1iecopHuil miHepan Oara-
Zr[SiO4] OCTpIBHa, JBHO- i He- HUX BI/ITIHKIB 110 ThOX TpaHiTIB (11 anbOiTH-
MPU3MATHYHKI, | IPOMEHHCTI | MOCKOHamamo | OMIOro Ta 6631‘0?1' 30BaHUX TpaHITIB — 1HOAI
JUTTpaMiTalTb- arperaTtu TETParoHasb- PHOTO, HOpHHIH OPOIOTBIPHUIT), 1HKONH Ce-
HUH, CTOBITYAC- (manaxon, HI{ TIpU3MI , (pToiT), ) pEeIHIX, OCHOBHHUX, YIbTPAO-
THH yupmosninm), (110), (100) 1 Oina do bypysamoi CHOBHUX (KIMOEpJIITH) MOPif,
KoJioMop(H1 | TeTparoHaib- KapOOHATHUTIB, THUIIOBUM Mi-
BUIJICHHS HIN Tumipamiai Hepan JTyKHHX Topia (1HOAl
(111), MOPOIOTBIPHUH), TPAHITHUX 1
Haniguepena- JTY>KHUX TIETMATUTIB, TiapoO-
WKOBULL 00 TEepMaJIbHUX KU,
yepenauKoso- MOB’A3aHUX 3 JIY)KHUM Mar-
20, IHOOI WKa- MaTtu3MoM, (eHiTiB. AKIie-
panynuacmuu COpPHUM LHMPKOH BCTaHOBJIIE-
HUM y Oaratbox Meramopdi-
YHUX MOPOAAX
Kopniepur | PoM0iuHa, Kiib- 3epHuUcCTI Hesicha o 6i- CuHil pi3HUX 7—7,5 | TunoBuit  meTamopiuyHUI
(Mg,Fe)2Al3 1IeBa, NpU3Ma- YHOMY MiHAKO- | BIATIHKIB A0 ¢io- MiHEpall — KpHUCTaJliyHi cja-
[AlSisO1s] TUYHUH, imy (010), JIETOBOTO, TAKOX HI[l, THEHCH 1 POTOBHKH. [HO-
JUITpamiganb- yepenauiKosuil Oe3KoJipHHUH, 11 TIOB’sI3aHUI 3 METMaTHTO-
1305071 CipHid, )KOBTHIA, BUMH YTBOpEeHHAMHU. Keapy,

KOPUYHEBHH, Oina

OpmoKAas, anbbim, mypma-
JiH, p0208a 0OMAHKA, CUTi-
Mauim, epanam, aHoany3um
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Bopanur Pomb6iuna Cdepounitosi, BincyrHs, binuii 3 cipum, 7—7,5 | TpamisieTbCs 8 COMAHUX pPO-
Mgs3[B7013]Cl | (mceBmokybiu- | mapanieabHO- HepisHUl, ’KOBTHM a0o0 3¢- oosuwax i3 KApHALmMoM,
Ha), KapKacHa, BOJIOKHUCTI 1 | Yepenauikoguti | JIEHUM BIITIHKOM, CUNLBIHOM, 2ANIMOM, 2INCOM
KyO14HUH, 130- CILULYTaHO- Oinul i aueiopumom, THKOIH Mic-
METPUIHUHN BOJIOKHHUCTI TUTBCSI 8 MIACMOBUX 0CAOO-
arperaru. BUX POOOBUUAX 2INCY U AH2I-
Cy1uibHi Opumy, 1€ BUHHUKA€E, MOKIH-
Tpi1OHO3EpHU- BO, IpH MeTamMopdi3mi, MIs-
CT1 MacH XOM 3HEBOJIHEHHS TOYaTKOBO
CXOXI1 Ha Ma- BOJIOBMICHMX OopaTiB Mar-
pMyp HIIO

Hninenn Kyb6iuna, 3epHucTi, BincyrHs, Yopuuii, cuHiid, 7,5-8 | XapakTtepHa i kapOoHat-
MgAIl204 KOOpIMHAI1 - JBIMHUKHI OKPEMICTb 110 | KOPUYHEBUH, 3€- HO-M€TaMOp(IYHHUX 1 MarHe-
HUH, 3pOCTaHHS 3a OKTaeapy JICHUH, IHKOJIN 31aJIbHO-CKapHOBUX  acollia-
OKTaeIPUYHHH, | IIMIHEICBUM (1112), POKEBUH, uin. [ioncuo, popcmepum,

130MeTpUYHUI 3aKOHOM yepenauikosul oina ¢hnozonim, 2ymim
Bepun I'excaronansHa, | CHonmononi0- | BincyTtHs, iHO- beskonipuui, 7,5-8 | YTBOpIOETBCS B TPaHITHUX
Al>Bes[SisO1s] | ocTpiBHA, IpU3- | Hi 3pOCTKH, Tl OKpEeMICTh | TIPO30PHii, OLTHIA, MerMaTuTax, rpeizeHax, cka-
(Na,K,Rb, MaTUYHUH, CTO- TUYKYBaTl | MO Oa3ajdbHOMY | >KOBTHUH (Tp030- pHaxX, MHEBMATOJITO-TiIpO-
H20)<15 BITYACTUN arperartu 1 MHAKOI Ty puii — eeiodop), TEPMaJIbHUX POJOBHUIAX MeE-
CYLITbHI Ma- (0001), roryouii (mpo30- TaCOMaTUYHOTO THUIy. Ana-
cu HepieHUll 00 puit — axeama- mum, mMypMmanin, Xpuzooe-

uepenawkoso- | pum), TpaB’sTHO- pun, genaxim
20 3eneHui (cma-

pazo),
oina
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denakir Tpuronansna, | locuts yacto | HemgockoHaia beskonipuui, 7,5-8 | [lermatutoBmii, rpei3eHO-
Be,[SiO4] OCTpiBHa, JBIMHUKH, o poMOoeIpy | TPO30pHUH, IHOAL BHM, TiApoTepManbHUN. 3
pomOoenpuy- | apy3H Ta Iii- (1011) i O1/1Mi, )KOBTHUH, ¢arooputom, cyiabpigamMu 1
HUH, IpU3MaTH- | TKU Ha CTIH- npu3Mmi, BUHHO-KOBTHUH, CIIIOIAMH B T1IpOTE€pMallb-
YHUIH, KaxX TPILIMH, | uepenauikosuil POKEBHH 110 HUX METaCOMaTUYHHX YTBO-
CTOBITYACTUN MOPOKHUH 1 Oyporo, PEHHSX, IO BHHHUKAIOTH IO
roJiyacTo- bina KapOoHATHUX (pa3oM 3 Xpu-
THYKYBaTi 300epuiom, esKkiazom abo
arperaru, bepmpanoumom), OCHOBHUX
chepomitu (pa3om 3 bGasenimom), yabT-
(iHOm1 30Ha- paocHOBHUX (pa3oM 31 cMa-
JBHO- parzom, OJIEKCAHJIPUTOM )
KOHIICHTPUY- a00 KHCIMX aJIOMOCHJIIKAT-
H1), CKJIaJIeH1 HUX (pa3oM 3 Oepunom) TO-

dbeHakiToMm 1 ponaax

(haroopuTomM

Kopynn Tpuronanena, | IlinbHi Api6- | BiacyrtHs, yac- binui, 9 TunoBuil rinoreHHU MiHe-
Al203 KOOpJWHAIlIiHA, | HO3EPHHUCTI TO OKPEMICTh YEpBOHMUIA - pan. TpamnsieTbcs B Marma-
npusMaTuuHuid, | Macw. [lomi- | mo 6asanmeHoMmy | ((Cr¥*) py6in), TUYHUX TOpojax, 301THEHUX
CTOBITYACTUH, CUHTETHYHI1 MHAKOI Ty CUHIN — KpEeMHE3eMOM (THUIYy CIEHITIB,
T pamMigans- JBIAHUKY. (0001), (Fe** ,Fe?") can- HedenmHoBux cienitiB). Kpy-
HUU Binowmi 3poc- | HepigHuii 0o @ip), MHI KPUCTAIM  XapaKTepHi
TKU IJIACTUH- | Yepenaukoso- oina JUIS TIETMATHUTIB. 3epHa — IS
4acTUX KpHUC- 20 MeTaMop(diuHUX MOpiA TIH-

TaJIB THITY
3aJi3H01 TpO-
STHIN

O6okoi crazmii meramopdizmy
— THEiiciB, TpaHaToBUX ami-
6o:iTiB, rpanymiTiB. Ilig vac
KOHTaKTOBO-METaMOP(p1YHUX
3MiH OCaJ0BHX TOpin 30ara-
YEHUX TJIIMHO3EMOM, — HaX-
JaK




c0T



10.

11.

12.
13.
14.
15.
16.
17.
18.

Cnmcok BUKOPHUCTAHOI TAa pEKOMEH/I0BAHOI JiTepaTypu

beppu JI., Meiticon b., lutpux P. Munepanorus. — M.: Mup, 1987. — 592 c.
bynax A. I'. OOumas munepanorus: yuyeOHuk. — 3-e uzn. — CII6.: U3a-Bo
C.-ITerep6. YH-Ta, 2002. — 356 c.
Beprymkos I'. H., ABnonun B. H. Tabnuub! ayig onpeneneHus MUHEPAIOB 110
(U3MYECKUM U XUMHUYECKUM CBOMCTBAaM: CIIPABOYHHK. — 2-€ U3]., epepad. u
non. — M.: Henpa, 1992. — 489 c.
I'onoBukoB A. A. Munepanorus. — M.: Heapa, 1983. — 647 c.
l'omoBukoB A. A., Henamepa C. H. CryKTypHO-XMMHYECKAasi CUCTEMATHKA
muHepasioB. — M., 2007. — 296 c.
KpuBosuues B. I'. Munepanoruueckuit cioapb. — CII6.: M3a-Bo C.-IletepO.
yn-Ta, 2008. — 556 c.
Munepanel: cnpaBoyHuk — M.: 2003Hayka, T. 5. KapkacHble CUIMKATBHI.
Bem. 1. Cumkatel ¢ pa30pBaHHBIMU KapKacaMH, MOJICBBIC IITATHI / TII. Pe.
I'. b. bokuii, b. E. bopyukuii; ots. pea. H. H. Mosrosa, M. H. Coxonosa. —
583 c.
[Mapmumua B. 1., loruit C. O. Minepanoris: nigpyuauk. K.: KHT, 2008. —
536 c.
Ckakyn JI. 3. Minepasoris: koHcnekT jekmii. Y. 1. 3araapHa minepanorisa. —
JIsBiB: Bua. nentp JIHY im. 1. ®panka, 2002. — 82 c.
Ckakyn JI. 3. Miunepanorig: koHcmekT Jjekmi. Y. 2. CucremaTudHa
minepaioris. Ilpocti pewoBuHu, cynbdinu, okcuau. — JIpBiB: Bum. 1eHTp
JIHY
im. I. dpanka, 2002. — 51 c.
Ckaxkyn JI. 3. Minepanoris: koHcmekT Jsekmi. Y. 3. Cucremarnyna
Mminepaioris. Oxkcuconi, ramoreHimu. — JIsBiB: Bua. mentp JIHY im. L
®paHka,
2003. - 121 c.

InTepHer-pecypeu:
http://webmineral.com/
http://database.iem.ac.ru/mincryst/rus/
https://wiki.web.ru/
https://www.ecosystema.ru
https://helpiks.org/
https://museumkiev.org/Geology/z3classification.html
thelib.info

102


http://webmineral.com/
http://database.iem.ac.ru/mincryst/rus/
https://wiki.web.ru/
http://www.ecosystema.ru/
https://helpiks.org/
https://museumkiev.org/Geology/z3classification.html

IHokax4yuk MiHepaJiB

Axmunonim 57 Besysian 93
Aseim 55 Bigianim 53
A3ypum 52 Binemim 80
AnyHnim 75 Bimepum 74
Anvbim 86 Bonracmonim 69
Anvmanoun 95 Bonvgpamim 46
Ambniconim 82 L'anenim 33
Anabepeim 52 Lanim 60
Ananvyum 83 L'apmomom 73
Aneiopum 72 l'eoenbepeim 56
Anenezum 63 [etinanoum 70
Anoanyzum 95 I'emamum 44
Anopaoum 90 L'emimopghim 69
Anxepum 77 LI'epcoopghim 34
Aumumonim 32 I'emum 48
Aumodhinim 57 l'iopobopayum 64
Anamum 76 I nayxonim 53
Apaeonim 74 I nayxoghan 58
Apcen 31 I'pagim 35
Apcenonipum 34 I'pocynsap 92
Apgheeoconim 58 T ymim 94
Aypuniemenm 51 Janbypum 90
bapum 72 Hamonim 83
betioenim 62 Iicemconim 33
bemim 68 Iiamanm 98
bepun 100 Hiacnop 88
biomum 58 Iioncuo 55
biproza 86 Hionmas 52
bicmym 31 Lonomim 71
bicmymumn 32 Eeoianim 87
bopayum 100 Eeipun 56
bopuim 37 Encmamum 55
bpaynim 45 Enioom 91
bponzum 55 Encomim 63
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bpycum 61 Epumpun 51
bynansicepum 33 Kaoeim 56
bypronim 36 3onomo 42
Lnveaim 45 Moniboenim 31
Lniomenim 39 Monmmopunonim 62
Invoim 64 Myckosim 61
Kainim 63 Hamponim 69
Kanvyum 71 Hedghenin 84
Kanxkpunim 82 Hixenin 43
Kaoninim 62 Houmponim 62
Kacumepum 50 Onigin 92
Keapy 89 Opmum 45
Kuzepum 72 Ilenmaanoum 41
Kianim 85 Ilepuxnas 80
Kinosap 49 Iipapeipum 48
Kninoxnop 59 Lipum 41
Kobanomun 34 Iiponozum 38
Kosenin 37 Llipomopghim 76
Konemanim 73 Ilipon 96
Konymo6im 39 Iipomun 41
Kopoiepum 99 Lipoginim 61
Kopyno 101 Ilipoxnop 47
Kcenomum 78 IInacioxknazu 81
Kyb6anim 40 Ilnamuna 30
Kynpum 49 Tlogenim 79
Jlazypum 86 Tonicanim 65
Jlanzbetinim 75 Honyyum 90
Jletiyum 85 Ipenim 83
Jleniookpoxim 46 Peanveap 50
Jlenioonim 65 Pubexim 58
Jlyoicui nonvosi win. 81 Pocosa oomanka 58
Joogizim 91 Pooonim 87
Maecnezum 71 Poooxpozum 79
Maenemum 38 Pomanewum 38
Manaxim 52 Pymun 54
Maneanim 45 Caghnopum 34
Mapxazum 42 Cuoepum 77
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Miow 43 Cunimanim 88
Mimemum 79 Cunvsin 60
Mipabinim 62 Cipka 53
Cranonim 84 Llabazum 69
Ckymepyoum 35 Llleenim 76
Cmimconim 71 L Imanemun 35
Cooanim 86 IIninenw 100
Cnecapmun 96 LImonvyum 78
Cnooymen 57 Aposum 51
Cpibno 30

Cmasponim 97

Cmanin 36

Cmunvbim 70

Cmponyianim 74

Cohanepum 47

Tanvk 67

Taumanim 39

Tenanmum 36

Tenapoum 63

Tenopum 37

Tempaeopum 36

Tumanim 80

Tomconim 70

Tonas 97

Tpemonim S7

Typmanin o4

Yeaposim 93

Yanexcum 64

Denaxim 101

Dnoconim 66

Dnroopum 68

Xanvkosun 32

Xanvxonipum 40

Xnopumoio 59

Xonopooum 94

Xpuzomun 67

Xpomim 44
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[]enecmun 12

Llepycum 75

Lupkon 99

1. KopoTka xapakTepuCTHKa OCHOBHHUX J1IarHOCTUYHUX MAaKPOCKOTTYHUX
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1.2. KOJIIP 1 PHCA MIHEPATIIB. ...t tetteeettteeenteeenteeeeteeeneeeeneeeaaneeennneeenns
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4.7. ITaparene3n MeTaMOPPITHUX DAL ... ..ovveeeiee e ei e e e e eaeeenan,
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