METOJINYHI BKA3IBKA
JIO IABOPATOPHUX 3AHATE I CAMOCTINHOI POBOTHU
3 HABYAJIBHOI IMCLIATUJITHA
«CEOJIOT'ISI POJIOBUIL] KOPUCHUX KOTIAJIMH»

MetoauyHl peKOMeHaaIlli CKJIaJIeHO BiATOBIIHO z[o porpaMu 1 po6o4oro
mIaHy Kypey “T'eooris poZOBHIN KOPHCHHX KomnanuH'. BOHH MICTSTE OCHOBHI
BKA3iBKU 10 OMPAIOBAHHS TEMAaTUKH MPaKTHKYMY, Heo6me1 faHi 3 Kypey #
an3Haqu1 st JIa60paT0pHI/IX 3aHATH 1 caMOCTiiHOi pobotu ctyaeHTiB III 1 IV
KYPCiB T'€OJIOTIYHUX CTEIiaTbHOCTEH.

[HTEeHCUBHICTh HAKONMWYEHHS Marepiaqy 3 pI3HUX POJOBHUII KOPUCHUX
KOMAJIMH, PO3BUTOK EKCIEPUMEHTAIBHUX JOCHIIKEHb 1 MOTJIMOJEHHS Teopii
PYIOYTBOPEHHS, PO3LIUPEHHS MOMUTY 1 BUKOPUCTAHHS HOBUX BUJIIB CHPOBHHH,
YCKJIQJHIOIOTh 3a/ladyy CHUCTEMAaTHUKH POJOBHUII. Y 3B’S3KYy 3 UM ONTHUMI3allis
XapaKTCePUCTHKH YMOB IX yTBOPCHHS [O3BOJSIE BCTAHOBIIIOBATH OCHOBHI
3aKOHOMIPHOCTI (POPMyBAHHS 1 PO3MIIICHHSI KOPUCHHUX KONAIHH B 3eMHIil Kopi Ta
CIIpUsSIE MiIBUIICHHIO e)eKTIBHOCTI MOMIYKIB 1 PO3BIAKH POTOBHIIL.

HesBaxkarouu Ha IparHeHHs 30ePErTH KIIACHYHI Ta YCTAlICH] YSIBICHHS, Jeali
BUPA3HIIINMU CTAlOTh HOBI TCHETWYHI IOMNSAM B paMKax MarMaTtusMmy i
BYJIKaHI3My, MeTamop(i3zMy, MeTacoMaTu3My, BHUBITPIOBAHHS 1 HAKOMUYECHHS
ocajis. IIpi po3riisizi MUTaHb KypCy B TEOpii YTBOPEHHs POJOBHIIL i CHCTEMATHKH
KOPUCHUX KOTIAJIUH B ORI Mipi BHKOPHCTOBYIOTHCS ICTOTHI TTOKa3HUKH, TOJIOBHI
0COOJIMBOCTI B YTBOPEHHI CKYITYEHb MIHEPAJIbHOT peuoBUHU. Bcee 1ie Benuke Koo
pi3HOMAcIITaOHUX TUTaHb, 0araTo 3 SKUX € JUCKYCIHUMH abo cJabko
BIJIMPAIlbOBAaHUMHM, HE 3aBXKJIM BKJIAJA€ThCA Yy BiJoMi ysiBieHHs. lle Bu3Hauae
TBOPUYUIA CTUJTL BUBUEHHS BCHOTO MaTepially Kypcy.

Ileit mOCIOHMK MICTHUThL OCHOBHI NMHUTAaHHS 1 CXEMaTW30BaHI JaHI 3 Kypcy,
HeoOX1Hu MaTepian A0 25 nabopaTopHUX 3aHATh: 12 13 3araibHOT YaCTUHU KYpCY
(6 cemectp, 1l xypc), 7 - 3 MarmaToreHHoi cepii pozoBHIL (7 cemectp, IV kypc) 16
- 3 €K30I€HHO-0Ca0BO1 Ta METaMOP(OTEeHHO1 cepii pooBHLLL (8 cemectp, |V kypc).

HeoOxiHICTh BUITyCKY KOPOTKHMX PEKOMCHJALllil MOB’s3aHa 3 BIJCYTHICTIO
no1I0HUX PO3POOOK 1 JUKTYETHCS 3POCTAHHIM OOCSATY Marepiaiy, 1110 BUBYAETHCSA
IIPOTSATOM OJTHOTO POKY.

MeTroaruuHUMHU PEKOMEHJAIIIME TIepe0aueHO BUBYCHHS 3araJIbHUX IMUTaHb
(poznain I), reHeTUYHUX TPy, PI3HUX CEPIi POJTOBUIN KOPUCHUX KOMAIUH (PO3ALIH
2,3, 4).

Y HuUX momaeThCs NMPUOIM3HA TeMaTHKa IS HaBYAIbHO-TOCTITHOI POOOTH
CTYJICHTIB.

[TincymKkoBe 3aHATTS 6 ceMEeCTpy MPOBOIUTHCSA B PopMi ceMiHApPY-AUCIYTY 3
PI3HHUX MUTaHb PYJAOYTBOPEHHS, JI€ BUCTYII KOKHOTO CTYJIEHTa € 000B’ I3KOBUM.

Ha60paTopHi 3aHATTS B 7 1 8 cemecTpax 0a3yroThbcs, B 3HAUYHIA Mipi, Ha
MaTepiallax MepIioi BUPOOHHYOI MPAKTUKH, a 00poOKa OCTaHHIX MependavacThCs
HAaBYaIBHO-0CIIIHOI0 POOOTOIO CTyAeHTIB crienianbHocTi 103 32 06paHoto TEMOIO.
Pesynbrati JOCIIPKEHHS 10MOBIJAI0THCS.

ABTOpM 3 BISYHICTIO BpPaXylOTh 3ayBaXEHHS UWTAYiB Yy MOJAIbIIOMY
BJIOCKOHAJICHH1 MaTOJIUKH BUBYCHHS POJIOBHUII] KOPUCHUX KOTIAJIHH.



PO3JLT 1. 3SATAJIbHA YACTHHA.
I.  3ATAJIBHE 3HANMNOMCTBO 3 KOPUCHUMU KOITAJIMHAMMU. I1pu
BHMBUYCHHI KOJEKIIA KOpUCHUX KomaiuH B My3zei npupoaun XHY imeni
B.H. Kapasina (a0 B KkaOiHETi KOPHCHHX KOMNAIMH Ha Kadeapi MiHepasorii,
nerporpadii i KOPHCHHX KONAIMH) HABYMTHCS PO3II3HABATU BHUIU KOPHCHHX
KOTIQJIMH, MlHepaJ]BHOI CHPOBUHH, PYJ, KPHCTaliB, arperatd MiHepaiB i IOPOAH.
BusHauntH ix MPOMHCIIOBY PUHAICKHICTh (MPOMHCIOBA KiIacHikalis) Ta
3HAYCHHS. Y CBIIOMHUTH MOYKJIMBI IIIJITXH BUKOPUCTAHHS.

3ABI[AHH5{' CknacTd OISl 'y BUIJISI Ta6Jmui AKa MICTUTBh TMepesiK
00’€KTiB, IO CHOCTEPITAIOTHCS, iX CKIIA, (bopMy 1 p03M1pH CKJIaJ0BHX YaCTHH,
;ImcHy XapaKTEPUCTHKY (komip, OJHCK, MPO30PICTh, IHIJII:HICTI: 1 TOPHUCTICTD,
OI[HOpl,ZIHICTI: 1 1H.). JlaTu OTJIA1 JUIe 32 HOBUMH, 1€ MaJI0 BIJIOMUMH CTYJCHTY
MiHEpajamH, MOPOJjaMu, arperaTamMmu 1 pygamu.
[Ipu ommci ciig BUKOPHCTOBYBAaTH HaBYaIbHY Ta JIOBIJIKOBY JITEpaTypy, a

TaKOX TaOIUIO 2.

Ne 3/m HailiMmenyBaHHs
(MiHEpatiB,
nopiz, py,
CUPOBUHU)

PevoBununi
CKIIaz,
MlHepanorquI/H/I 1
XIMIYHUA

SIkicHa
XapaKTepPUCTUKA

3acTOoCyBaHHs




I[MPOMUCIIOBA CUCTEMATHUKA KOPUCHUX KOITAJIMH

Taomur 2.

METAJIIYHI 'OPHOUI I'TAPO — TATABOMIHEPAJIbHI
pynu [TanuBHO-XIMIYHA CUPOBUHA BOAU po3coau rpssi HETopIoYi ra3u
TBEp/Ii piaki Ta ra3omnoaioHi
YopHui meTanu: Topd Hadtu (MeranoBi, MATHI BOJU COJISIHI 03epa MiHepaIbHI IHEepTHI Ta3u:
Fe, Ti, Cr, Mn Canponiens Ha(TEHOBI, (mpicHi) IiJ3eMHI BOAW | IpsA3i Ta MyJIM | TeJIiii, aproH,
Komnpoposi meranu: Byrimns Oype apoOMaTHYHI, 3MIIIaH1) TEeXHIYHI (pazcomnn) (MOpCBKI, HEOH,
Cu, Zn, Pb, Sb, Ni Byrimis kam’siHe ["oproui rasu Ta BOIU Ha(TOBI BOJU 3 | 0O3€pHI, KCEHOH,
Jlerki meTamnu: (1, T, XK, K, CC, OC, KOHJIeHCaTH (MeTaH, MiHepaIbH1 I, Br Ta iHm. 00JIOTHI) KPHIITOH,
Al, Li, Be, Mg T) eTaH, NPOIIaH Ta 1HIII.) BOIU BYIJICKUCIIHH Ta3,
bnaropoani meTanu: AHTpaIuT TepMalbHI IpA3bOBUX A30THHI ras,
Au, Ag, Pt, Os, Ir I"oproui cinaHii BOIU BYJIKaHIB CIPKOBO/THEBHUI
PinxicHi Ta Mani metanu: | (OpOJu): OKeaHiuHi Ta ras, paJioH Ta
W, Mo, Sn, Co, Hg, BYTJIMCTI, OITYMHHO3HI, MOPCBKi 1HIIIL
Bi, Zr, Cs, Nb, Ta UPOOITYMHHO3HI 03€epHi
PanmioaxkTuBHI MeTanu: pIYKOBI
U, Ra, Th ; JIBOJIOBHUKOBI
o bitymu: . .
PoscisHi enemenTu: BOH (TipChKi,
Sc, Ga, Ge, Rb, Cd, In, O30KCpHT MaTEepPHKOBI,
Hg, Re, Te, Se, Po, Ac i?;)baﬂw BiYHOI
PinkicHOo3emenbHI . MEpP3JI0TH Ta
Ta IHIIL. . :
€JIEMEHTH: aiicOeprin)

La, Ce, Pr, Nd, Pm,
Sm, Eu, Gd, Th, Dy,
Ho, Er, Tu, Yb, Lu




Tabmuus 2.

HEMETAJIIYHI

duirocu: Boruerpu | Coumi: Anarut AobpasuBu: | [’e3okpucran | Kpucramu aratu CKJISIHI TICKU | OyAiBenbHi
KaJIbIIUT, | BU Ta rajir, (hIAFOOPUTHI ajnmMas H. CaMOIBITH: oranu MErMaTUTH KaMeHl
JIOJIOMIT, 130JITOpHU: | KAPHAJIT, | KAJIUHHBIC KOPYH]I IT’e30KkBapi aimMas oOcumiag TJIMHU OOJINIFOBAJIBH
noJboBHN | Tpadir, CHJIBBIH, conu Tomnas TypMaJliH cMmapary XaJILEJ0H KaoJIIHU 1 KaMeHi
nimnar, XPOMIT, KIaHir, CEJIUTPBI rpaHaTi aKBaMapuH sMa CYTJIMHKHU KaMeHHI
KBapIl, XpU30THJI- | TIOJIiranu, | Ooparu KBapI| OINTHUYHI QJIEKCAHJIPUT | POJIOHIT aecu KHACJIIOTOTPUBH
Hedernin, | azbecr, MUPAOUTIT | TJIAYKOHUT KPUCTAJIH: pyOin MaJaxit CHPOBHHA IS
Gar00OpUT | BEPMHUKYJII | Ta IHIIL. JATOJIT JlienexkTpuk | ¢urrooput candip Ja3ypuT KaMm’STHOTO

T, cipka u: iICTaHIChKUN TOma3 Hedpur JUTTSA

TaJbK, mipuT MYCKOBIT iraT aMETUCT arajabMaToIu CHpPOBHHA

MarHe3uT, | MapKa3uT ¢oronut KBapIl IIITIHENb T B’ SDKYYHX

KBapLHUT, | apCeHOMIp rpaHaTH Ta CEJICHIT MaTepiaiB

Ookcut UT 1HII. aHT1APUT HaloBHIOBAYI

peanbrap OypIITHH Ta rigpaBiivHi

BucokoBo | aypurmirme THIII. J00aBKH

THETPUBHU: | HT MiHepabHi

aHJAITy3UT | 6apuT bapbu

, BUTEPUT CHpPOBHHA IS

CHJIMMAHIT | JIyHIT OyAiBeTbHUX

, IUCTEH ¢barooput MaTepiajiB

(xiaHIT), LEJIECTUH

aiacriop, CTpOHIIiaH

JIOMOPT’€ | IT

puT KaJIbIIUT

aparoHiT

MyMie




2. PEHOBMHHHI CKJIAJT KOPUCHUX KOITAJIVH.

BuBUeHHSI pEUOBUHHOTO CKJIaay 3A1ACHIOETHCS B MOJBOBUX 1 JaOOPATOPHUX
yMOBax 1 Ma€ Ha METiI BU3HAYCHHS MIHEPAJIOTIYHOTO M XIMIYHOTO CKJIaJly KOPHUCHOI
KOMAJIMHU, KUTbKICHOT XapaKTEPUCTHKH.

3aBI[aHH}IM BUBYCHHS € 3’SICyBaHHS OCHOBHHX CKIIaJOBHX YacTHH pYy[
(pyOyTBOPIOIOY1 MiHEpau), MOPia (HOpOI[O}’TBOpIOIO‘—Il 1 aKIecopHi MiHepam),
BU3HAYCHHS XapaKTepHUX BJIACTUBOCTEH, CIiBBiIHOMIECHD (Y %), HOCJ’IIILOBHICTB
YTBOPEHHS 1 B3a€EMO3B’SI3KM MK PYJTHUMHU Ta MOPOJI0YTBOPIOIOYMMH, OKPEMO MIXK
PYJIHUMU MiHEpajJaMH.

3a HaBYAJIBHMM 3pa3kaM pyJ HEOOXIJHO BHU3HAYUTH; IMPOCTA, CKIIAJHA,
KOMIUICKCHa, Oarara, OifHa Ta IHIIL; SIKI IPYIH MiHEpaIiB MPEACTaBICHI y WTy(i.
IIprOMM3HO OLIHUTH KLIBKICTH KOpI/ICHOFO KOMIIOHEHTa B pyai. HaBumrtucs
BU3HAYaTH 1 ONUCYBaTH KOPUCHI KOMAJIMHU, BIIHOCUTHU X /10 TPYI 3 IPOMHUCIIOBOI
Kiacugikaii.

3ABJIAHHA :

1. BUBYHMTH KOJIEKIIIIO PYJIOYTBOPIOIOUUX MIHEPAIIIB.
2. Jlatu onHC TUTIOBUX PYAHUX MITY(]iB.

3. Jlatu omuc TOPIOYNX KOPUCHUX KOTAJIHH.

[lin 4yac BHUBYEHHS IIi€i TEMU HEOOXIJHO CIIOYaTKy O3HAHOMUTUCS 3
PYIOYTBOPIOIOYMMH MIHEpajaMu IO KOJEKIii, BUKOPUCTOBYIoUU TaOmuiro Nod
(CmupnoB, 1969, 1976), 3Bepratoun yBary Ha HaHOUIBII IMOMIUPEHi 1 TOJIOBHI
MiHEpaJIU B pynax.

ITpu omuci pyHAX MiHEpasIiB BUSHAYATH CICMCHTAPHUMN CKJIajl, BIACTHBOCTI i
KUTBKICTB €JIEMEHTA, 1110 BI/I)IO6YB8,€TBCSI

Omnuc mTy(blB MOBUHHUN MICTUTH BIJIHOCHE TMOIIMPEHHS MIHEpaliB, iX
B351EMO3B’ 13K B PY/Ii 1 IKICTh pyu (OaraTa, 611Ha), 3 OISy HA KJIAPKH €JIEMEHTIB
B 3eMHiil KOpi.

[To pigkum KOPHCHIM  KOMaTiHaM Tpeba JaBaTH XapaKTCPUCTUKY
3a0apBIICHHSI, OXHOPIIHOCTI, B’3KOCTI 1 1HIINX BIACTHBOCTCH.

[Ipu omuci Byriuisg, TOPIOYOTo CIAHIO AaTH JIUIIIE 3arajibHi O3HAKH 1 SAKICHY
XapaKTEPUCTHKY CKJIaIOBUX YaCTHH.

3.TEKCTYPU PY .

IIpn BHMBYCHHI KONCKIi TEKCTYp PyA HEOOXIAHO HABYMTHCS PO3Ii3HABATH
BUJIN TEKCTYD, Mop(bonorqul 1 TEHETUYHI TPYNHU, BUIUISATH TOJIOBHI OCOOJIMBOCTI B
MOEHAHHI arperaTiB, iX KUTbKiCHI CIiBBiZHOLICHHsS. OTPUMATH HABHYKU B ONHCI
HaWBaXUIUBIIIKUX TEKCTYP Pyl PI3HOTO T€HE3NUCY.

3ABJIAHHA:

1. Cxmacti pobovy cxeMy MiAPO3iIiB TEKCTYP.

2. OnucaTy OCHOBHI TEKCTYPH MO KOJIEKIIIT py .

3. IlepernanyTu Nianmo3UTHUBU TEKCTYpP 1 3pOOUTH TOTIOBHEHHS J10 OIIUCY
TEKCTYP.

4. 3pobuTy BUCHOBKM MPO 3HAUYEHHSI BUBYEHHS TEKCTYp PY/I.

Ipuctynaroun 10 3aHATE 3 L€l TEMH, CIiJ O3HAHOMHTHCS 3 Y40OBHM
MaTepiaoM IO KOHCIIEKTY JISKIIiif 1 y400Biii miTepaTypi.
[ToTiM BUBYMTH KOJIEKIIIO TEKCTYp 3a 3pa3kaMu pyI, 3BEPTalOUU TOJOBHY



yBary Ha sIKICHI O3HaKu CKJaJ0BUX yacTuH. O3HAHOMUTHCS 3 Ha3BaMHU TEKCTYp 1
crpoOyBaTH iX PO3MOIIIUTH 32 CIOCTEPEKYBAHNMH O3HAKAMU Ha IPYIIH.

Omnuc TeKCTyp Kpaille TPOBOJUTH B MEBHIM MOCIIIOBHOCTI:

1. 3aranpHuii BUTIISI;

2. Kouip CKIaI0BUX 4aCTUH (arperaris);

3. ®opmu i po3MiIpH CKIaI0BHX YaCTHH;

4. B3aeMOBIIHOCHHH i IIOCIIJOBHICTb BH/IIICHHS;

5. KinbKicHi CriBBIJHOIICHHS (BMICT PyJHHX 1 IOPOAOYTBOPIOIOYHX, Y %;
nepeBama}om pynﬂl B pyi, y %);

6. BigzHauuTh iCTOTHI T€HETHYHI O3HAKH (KpHCTaﬂBaulﬂ 3 po3iIaBy a0o
PO34YMHY, IEpeKpUCTaIi3allis, [IEMEHTalllsd, APOOJICHHS, OKaTaHICTh Ta
1HIIL.).

B xoHIIe onrcanyst 1aTh COOTBETCTBYIOIINE HA3BAHUS OJHOW WJIM HECKOJIBKHX

TEKCTYp, HA0IOAeMBIX 1 OIMCAHHBIX [0 PpyAHOMY WTydy (00pasiy).

B KiHIIl OMHCY JaTH BiANOBiHI Ha3BU OAHi€i a00 ACKINMBKOX TEKCTYP, IO
CIIOCTEPIraloThCs 1 OMUCYIOTHCS 33 PYAHHM IITY(HOM (3pasKom).

Jliteparypa: Icaenko M. I1. BuzHaunuk TekcTyp 1 CTpyKTyp pya. M,, “Hanpa",
1975, 228 c.

[Tpuknan:

3pazok Ne 1,

Pynuuii mryQ Mae HeoqHOpinHMI ckiIaf. IlepeBaxaroTs MaiiKe OKpyri
BIJOKPEMJICHHSI, Pi3HOOPI€HTOBAHI Ha MOBEPXHSX BIJKOY, CKPIMUICH IIILHOIO
TEMHO-CIPOI0 Macoto. OKpYTIi BIIOKPEMIICHH OLII0T0 1 CBITI0-)KOBTOTO KOJIBODY,
niameTpoMm 10 2 cM, niepeBaxaroth 0,5-1 cM, pigko 3yctpivaroThest meniie 0,5 cum.
Bonu HecyTh cniiy okatyBaHHA. LleMeHTyBanbHa Maca ciporo, MiCIsIMU OLIbIII
TEMHOT'O JI0 YOPHOT'O KOJbOPY, Ha 3j1aml CTajeBO-cipa. B3aeMOBIIHOCUHM YiTKI.
Kinbkicte mepmux nepeBaxkae, ckiangatouu a0 /0%. OCHOBHI O3HAKU TE€HE3UCY:
OKaTaHICTh, COPTYBaHHs, LIeMeHTalis. TekcTypa 6000Ba, TOUHILIE OYKOBA.

[Ticnst onucy HaWTOJOBHINIMX TEKCTYpP O3HAHOMHUTHCS 3 KiacHu(ikaliero
TekeTyp (Tabnwmmi 3, 4 Ta 5).



Knacudukaiiis OCHOBHUX TEKCTYp PyA

Taomur 3.

Mopdosmoriuni Buagu TexkcTyoDp
rpynu MarMaTuyHi METacOMAaTHUYHi- BUBITPIOBAaHHS 0caI0B1 mMeTamoporeHH1
riApOTEpMalIbHI
OnuopigHi MacusHa, MacusHa, [Topucra, YnaMmkoBa, MacuBHa
(piBHOMIpHI) BxparneneBa Bxparnennas [TopomikyBara MacuBHa
Bunosxeni Cwmyracra IIceBnomapysara [[TapyBarta Cnanneara
(BUTATHYTI) (penikToBa) JlinzoBuHA Cwmyracra
Cwmyracta PenikToBa
Kunbna
JlinzoBa
= Kpycrtudikaniiina
A2 | Okpyrm Honynspua Koxkapaonra Konnentpuuecku- | OositoBa PenikToBa
& Konomopdna 30HAJIbHAS Konrnomeparosa
§ Konkpennonnas
S [ToukoBuHAs
= HemnpasuibHi TakcurtoBas [Tnamucra KopkoBas bpekuieBa [1noityaTa
(umipoBa) Hpy3oBa XKeonoas VYnamkoBa BbpekuieBa
bpekuieBumna bpekudieBa Hpy3oBas OpraHorenna
Ageucras (pemikToBa)
CranaktutoBas
OpraHoreHHas




['eneTnaHi BUIU TEKCTYDP PYI.

Tadomui 4.

Marmatuunoi | CeaumenTarrii Ta | 3alOBHEHHS MeTtacoMaTU4HOrO 3aMIIICHHS BusitproBanus | Kararenesy,
KpUCTaNi3alii | giareHesy ocaiB | MyCTOT B KOpO3iiiHi yCHaKOBaH1 (xpobneHHs, MeTareHesy,
Ta JIKBaIii nopojax Ta BUJIYTOBYBaHHS) | MeTamopdizmy
pyaax
Macusna Macusna MacusHa Bxpannena Macusna TpimunyBara MacusHa
Bxparena Bxpariena Bxpariena II’aTaucTa Bxpariena BbpekuieBunHa Bxpariena
I’ araucTa I[I’araucTa [I’aTHHCTA Hpy3oBa II’araucTa [TopomkoBara [I’aTHHCTA
Honyssipua YiamkoBa [Tosnocuara [Tonocyara [Tonocyara [Topucra PenikroBa
ITomocuara [[TapyBarta Kpycrudikamiitna | PenikroBa ['uneiicoBuana Kowmipuacrta BbpekuieBa
TakcuroBa JlinzoBu1HA IIpoxuikoBa Kaiimucra [ITapyBara SmukoBa bpekuieBuiHa
OoumnitoBa Kopkosa Ilerenpuacra | JliH30BHIHA KasepHozna [ToukoBunHa
[ToukoBuaHA HennputoBa CnanuroBara YmamkoBa Konomopdha
KonkpemiitHa Hpy3o0Ba [InoityaTa Hariuna [IxapanxymyBata
Konomopdna CekperriiitHa [Mpoxunkononiona | Komomopdna ['HelicoBUIHO-
[TopomkoBara Keomosa OomiToBa roJiocyara
BbpekuieBa [ToukoBuaHa Konomopdna JlinzoBuIHA
KonrnomepatoBa | Konomopdha BpexuieBuana CrnaHitroBaTa
IlemenTHa Hariuno- Opranorenna [1;moriuara
Opranorenna IKapanynyBara [IceBnoBepcTBYBaTa
CramakturoBa
CranarmiToBa
BbpekuieBa
Koxkapnosa

LlemenTHa




Taomun 5.
Mopdosoriusi 1 TeHETUYH1 TUIIA TEKCTYP 1 CTPYKTYP.

Mopdomoriuni rpynui | MarmaToreHsi OK30reHHo- | MeTtamopdoreHHi
BHIU TEKCTYP 0CajioBi

Bkparuiena
Macusna
Honynspuaa
ITonocuara
[Ipoxunkosa
OouitoBa -
Opranorenna -
Konrnomeparosa -
Konkperriiina -
bpekuieBa +
[ITapyBata -
CrnanitoBaTa -
Hpy30Ba +
Kopkona -
Kpycridikamiitna +
Kasepno3na - - -
I’araucTa -

+
+

* + + + +
4+
1

1
+ +

+ 4+ ++++++ 4+

*
*

[TepBuHH:
3epHucra

MerasepHucra
Kopo3iiina
Komnoigna

* + %+
+ + *+
* %+ +

BropuHHi:
Pacnan TBepaux

PO3UYKHIB
Kpucranobnactiuuna
Karakmactuana
MertakonoinHa

* o+ + +
* ok +
* + +

[Tpumitka. TekCTypH COCTEpITarOTHCA:
+ 4acro,

* 3a3BUYail 3yCTPI4alOThCH,

- HE CIIOCTEPITal0ThCH.

4. CTPYKTYPBI PY ]|
CTpykTypa MIiHEpPAJIBHOTO arperaty BHBYAETHCSA MAKPOCKOMIYHO 1 TIif
MIKPOCKOIIOM B MOJIIPOBAHUX MPO30pHUX HuTi(Pax.
OCHOBHMM 3aBJIaHHSIM € O3HAHOMJICHHS 3 MOP(OreHETUYHIUMH TUTIAMHU 1
MOP(OIOTiYHIME BHAAMH CTPYKTYP (TaOmuits 5, 6).
CTpyKTypHi i MIHEPATIOTi4Hi 0COOIMBOCTI Py HAUTICHIIINM YNHOM IOB'sI3aH]
MK c000I0 1 BUKOPHCTOBYIOTbCSA MpPU JETAIbHUX TOCTIKEHHSIX MOCHIIOBHOCTI




BUJUICHHS MIHEpaJbHUX acolialiid, MOCTPYJHUX 3MiH, BHU3HA4YE€HHI (i3UKO-
XIMIYHUX YMOB BIJKJIaJICHHS 1 IHITUX JaHUX.

3ABJIAHHA:

1. O3naitomutHcs 3 NPUCTPOEM PYIHOTO MIKpPOCKOTIA.

2. IleperyistHyTH THIIOBI CTPYKTYPH PyJ| 11O IuTidam, aHULTIpaM, a TAKOK I10
rpaivHIM Matepianam Ta Aiaro3uTHBaM.

3. KopoTko onucaty HaUTOJOBHIII CTPYKTYPH PY /L

4. 3poOUTH BHCHOBKM TpPO 3HAYEHHS CTPYKTYPHO-MIHEPAJIOTIYHUX
TOCITIIKEHB PYI.

BuBueHHs CTPYKTyp pyAd JOLUIBHO MHPOBOAMTH Ha 0asi 3HaHb (i3UKO-
XIMIYHHX YMOB YTBOPCHHS PyZ. Y JaHi TeMi CIlJ O3HAHOMHUTHUCS 31 CTPYKTypaMu
pyZ Ha JOAATOK JI0 BIIOMUX CTYICHTY 3 eTporpadii CTpyKTypam pisHHX MOPIL.

B Xoxi 3HailoMCTBa 3 pyJZHMM MIKPOCKOIIOM HEOOXIIHO YCBIIOMHTH
O0COOJIMBOCT1 JIarHOCTUKU PYJAHMX MiHEpaliB, II0 € HaWOLIbII BAXKIUBUM B
MiHEepaJIorii py.

[Ipu Makpo- 1 MIKPOCKOIYHOMY BHBUYEHHI MiHEpaJbHUX 3epeH ((opma,
posMmipu 1 BHYTPIUIHIO OymoBY) i iX B3a€MHH BCTaHOBIIOIOTHCS TUIOMOpPQHI
CTPYKTYpH PyA 1 TOpia, o0 BMimawTh (Tadmums 5, 6). M1Hepaan1 3epHa 3a
$opmoOI0, BHYTpILIHBOIO OyIOBOIO Ta YMOBAMH  yTBOPCHHS MOJUISIOTECS.  Ha
MopGoridHi  IpymM: KPUCTAli4Hi, KOpO3ifiHI 1 MeTacOMaTW4HI  3€pHa,
KPHCTAI00IaCTH, KPUCTAIIYHI 3¢pHA, BUILICHHS KOJIOITHOT PCIOBHHH.

Y BHCHOBKax NP0 3HAYEHHA CTPYKTypPHO-MIHEPAJIOTIYHUX TOCIIIKEHb
KOPUCHUX KOMaJIMH HEOOXITHO 3BEPHYTH yBary Ha BCTAHOBJICHHS IOCIIJOBHOCTI
BU/ILICHHS] MiHEPAIIiB, 3pOLICHB 1 HACTYITHNX 3MiH, 4 TAKOXK MOSICHCHHS TCOJIOTTIHO]
ictopii 1 (i3UKO-XIMIYHUX YMOB yTBOPCHHS PYA.

KopoTke 3HalloMCTBO 31 CTPYKTYPHUMHU Ta TEKCTYPHUMHU OCOOJIMBOCTAMU Py
Ma€  CYNpOBOKYBaTHUCS ~ CXEMAaTH30BaHMMHU  3aMallbOBKaMH,  TMEPErIiIoM
doTorpadiit, a mo mrydam pya MaKpOCKOMIUHI 1 JESKI CIOCTEPEKEHHSIMH ITi]T
MIKPOCKOIIOM TI0 TUTIOBHM pPyJaM.

[Tpuknan:

3pa3ok Ne

MaKpOCKonquo B pyal pOBplSHHIOTBCH JBa MlHepaJ'IBHI/IX arperara:
pyZOBMIllly(04a IOPOJA 1 Py AHHIi arperaT Mo/iMiHepaIbHHHA.

Hopoza ckIajeHa rpaHaTaMu i MipOKCeHaMH. IioMOpGHI KpUCTaK rpaHaTiB
10 0,5 cM, KepAMHOBHIHI MPOKCEHN KibKa MEHIIMX PO3MipiB. CrocTepiracThes
OKBapIfOBaHHS. PymHMil arperaT ckiageHU MOMOAEHITOM, IICETITOM Ta pialie
3yCTPI4arOThCS 1HIII (TIIPUT, XaTBKOIIPHT).

MIKpOCKOMIYHO B BiIOMTOMY CBIT/Ii NEPEBAXKAIOYMI MOMIOICHIT yTBOPIOE
1110MOpHOMETA3ePHUCTY CTPYKTYpPy. 3HAYHO MCHII 3a PO3MIPOM KPHCTalH
IICENITa 130METPUYHI, HEPIBHOMIPHO POSMOALICHI Yy BHIISAL BKPAIUICHHKIB
MOOJMHOKI KPHCTAIN TPUTY i110MOPQHI, B MPOXKHIKAX MiKPO3CPHHCTI, 3pilKa B
3pOCTKax 3 XaJbKOMIpUTOM (IO MOXYTh OyTH MOKa3aHI Ha 3aMaiboBIl abo
¢dororpadii).

Pynunii arperat yTBOPUBCS, HMOBIPHO, MO CXeMi: LICETIT — MOTIOCHIT —
XaJ'IBKOI'IlpI/IT + miput (IPOXKUIIKH).

B ninomy crpykrypa metazepHucta (ia1oMopdHo- 1 nophipoMeTa3epHUCTa).



CrpykTypu pyan

Tadomui 6.

[lepBUHHI CTPYKTYpH

Bropunni ctpykrypu

3€pHUCTI KOpO3iifHi METa3epHUCTI | KOJIOTAHI KpUCTaJI00JACTHYHI KaTaKJIACTUYHI Ta
BJIACHE METaKOJIOIAHI | PO3Iaj KJIACTHYHI
KpHUCTAJIO- TBEPAUX
OJlacTU4H1 pa3urHIB
[niomopduo- Pasinanus IniomopdHo- I'enesa Iniomoppuo0 | PamiansHo- Owmynbciii | Pozapobnena
3epHUCTa MeTa3epHUCTa JacTU4YHA IPOMIHEBA Ha
['pebinvacra CkenetHa Anotpiomop- | [IpuxoBano- | ['imigiomopd | Bonoknucra | [Imactunu | ['paHokimacTudHa
PaniansHo- ¢bHOMETa3ep- | KpUCTaliuHa | HOOJIACTMYHA aTta
MpOMiHEBA HUCTA
PenikroBa Pemnituar | Iopdipokia-
Anotpiomopd [Mnoigiomop- Konnentpu- | [lopdipodnac | IIpixoBanoOn | a CTUYHA
HO3EpHUCTA (pHomeTazep- YHO- TUYHA acTU4Ha
HUCTA 30HaJIbHA [lerenbua | OpieHTOBaHOKIIA-
['nigiomopdH [loitkinoOnac cTa CTUYHA
03€pHUCTA [TpuxoBanomer | IllupikoBa | TH4UHA
a3epHUCTa abo mepJii- [Monym’siB | 3im’siTa
CuneponiToBa TOBa I'panoGimac- UJIHA
[Mopdipome- TUYHA
[MopdipoBuana Ta3epHUCTA I'padiuna | Posmiemnienus
OpieHTOBaHO Ta
ITotikimiToBa [lofikinome- OnacThdHa cyorpadiu | YimamkoBa
Ta3epHUCTA Ha
[TpuxoBanokp
uCTaIivHa




5. MOP®OJIOT'TA TIJI TBEPIUX KOPUCHUX KOITMJINH.

IIpu BuBdYeHHI (opM Tin KOPHCHHX KOMaJIHH HEOOX1THO O3HAMOMUTHUCS 3
PI3HOMaHITHICTIO (hOpM TN (MOKIIAMIB) 1 IX €IEMEHTaMH, 10 BU3HAYAIOTH OYIOBY 1
yMoOBH 3aisranng. Ckiiactd pobouy kiacudikaliio (I)opM TiI TBEPIUX KOPHCHHX
KonanuH. 1Ipn 1bOMy 3BEpHYTH yBary Ha ICHETHYHI O3HAKM 1 BIJHOCHHI 4Yac
dbopMyBaHHS pyAHUX Tid (110 BITHOIICHHIO JO BMIIIYIOUUX YTBOPEHb).

3ABJJAHHA:

BuBunTH 1 YCBIIOMUTH XapaKTEpHI OCOOIMBOCTI OCHOBHUX (DOPM TIJI: IITOK,
IITOKBEPK, THI3M0, HUPKW 1 KHWIIEHI; >KWJIW, IUTACTH, JIH3HW; TpyOH,
TpyOOIO/iOHi, CTOBOYPOBH/IHI; CKIIa/HI Tila.

BcTraHoBHUTH TOMOBHI MOKAa3HUKU MPO €IeMEHTH (HOopM Tii 1 iX 3amsaranHs. 3
OCOOMCTHX CIIOCTEPEKEHb IiJ] Yac HaBYAJIbHUX Ta BUPOOHUYMX IPAKTUK
MPUBECTU KOHKPETHI MIPUKJIIAJHN OMMCYBAHUX T1JI KOPUCHUX KOTIAJIMH.
O3HaOMUTHCS 3 OCHOBHUMHU MOHSATTSAMHU ITPOCTOPOBOTO TMOJI0KEHHAPOOBHIIL
(Tabmurs 7).

VY naHiii TeMl BHUBYAIOTHCA 130METPHUYHI, BHUTSITHYTI B OJHOMY 1 JIBOX
HaIpsIMKax, a TAKOXK CKJIaI[Hi Tina (Tabnuis 8).

Koxna ¢opma Tina CympOBOIKYETBCS — BH3HAYCHHSAM, —rpadidHHM
300paXCHHSM CJICMCHTIB i PO3MIpiB, NaHHUMHU IpPO MPOCTOPOBE IONOKCHHS i
B3a€MOBIJHOCHHH 3 BMIIIAIOTh YTBOPEHHSAMH 1 TOBepxHero. [lmst Kpamoro
3aCBOEHHS JIOLUIBHO POOUTH CXEMaTH4YHI 3aMajbOBKM 3 IIOKa30M TOJIOBHUX
nepeTuHiB. Bka3zyeThes 3riiHE 1 CIYHE MOJOXKEHHS. 300paKeHH MOXKHA POOUTH Y
BUTJISAII OJIOK-CXEMH, BIJIOOpaKarOuu OCHOBHI €JIEMEHTHU MOJIOKEHHS PYIHOTO Tijia
B IIPOCTOPI.

HeoOxinuo mpu omuci TN BiA3HAYaTH SIKi 3 TBEPAMX KOPHCHUX KOMAIHH
(MeTaJIeBHX, HEMETAICBHX i FOPIOYNX) MOXYTb YTBOPIOBATH BilIOBIAHI GOPMH TLIL.

Cnin  HAaBOAWTH MPUKIAAA TUI KOPUCHUX KOMAJUH Oe3MocepeHbo
CIIOCTEpIrajncs CTyACHTaMU Ha MPAaKTHKAaX.



[IpocTopoBe MOJIOKEHHS POJOBUILL
KOPHUCHHUX KOTTAJIUH

Tadmurs 7.

Posmipu ninstHoK ®opmMu Mpuxknanmu
3€MHOI KOpHU ButsarayTi be3 Bupa3Hoi BITATHYTOCTI

[TnanerapHi PyxnuBi nosica — TuxookeaHcbkuil nosc,
CepeTMHHOOKEaHI4HI TIOSICH,
Ternunuii nosic

Benbmu Benuki [Tosicu (MeTasioreHiuH1) [IpoBinwii (pyAHi, ByrIeHOCHI, MOHT0J10-0XOTCKUH, ANITaliCbKUH,

Ha(TOra30HOCH1) VYpanbscekuii, 3axigHo-Cubipcbka

Benuki [Mosicu (pyani) Ob6nacrTi, OaceitHu SAno-Iuairipo-Konumckmuii
30510TOHOCHUH, KpuBOpi3pkuii
3amizopyaauit 6aceitn, Jlonbac

CepenHi 30HHU, paoHHU BY3IH Comxito-Kapabaxcbka 30Ha.
30Ha CONITHUX KYTOJMIB 1
OpaxiaHTUKTIHAISIMHU

Hegenuxki [Tons, mmouri, po 10 BH I a CoxkomnoBo-Capbaiicke moiie,

XpecTulieHchbKa ra30HOCHA TUIOLIA,
CriBakOBChKE Ta30B€ POJIOBUIIIE,
3ax. XpecTUIIEHChKE
ra30KOHJEHCATHE TI0JIE,
XpecTulieHchbKa ra30HOCHA TUIOIA,
CriBakOBChKE Ta30B€ POJIOBUIIIE,
3ax. XpecTUIIEHChKE
ra30KOHJIEHCATHE POJIOBUIIIE.




TaGmuis 8.
Mopddosnoris Tin (MoKIaaiB) KOPUCHUX KOTATIHH.

a) TBepAi

dopmu V3romkeHi Ciuni
N3omerpuyHi IMOYKH, THI3J10 IITOK, IITOKBEPK, THI3/10
I =1 = 1L
ITnacronomioHi IJIaCT KHIa
Il = III, IT — TOCT.
Jlin3omoai6oH1 JIH3HU JKUJIa, TUCK
71 = 111, TT — TICPEM.
TpyO6oobpa3Hi R cTOBOYpOITOMi0HI,
I, I = 1. TpyOa,

TpyOOIO10H1

Bbpyckoobpa3Hi o OpyCKOBHU/THI
I, 11 = 1I
Cxiragni — 30HH
AF M #M

0) p1IKHUX 1 ra30MmoII0HUX

[Tpupoani I[TacTku

pe3epByapu TexToHIYHI Crpaturpadiuni JliTonoriuui

[TmacToBi CkJerniHH, BuknuHoBaHHS JlitomoriyHo
TEKTOHIYHI- 0OMEKEHI
eKpaHOBaHi

MacusHi CBOJ10BI Epos3iitHi Pudosi

Cxmagmi, TeKkToHIYHI, BuknuHioBaHHS ExpanoBani ciio,

HETPaBUIIbHOT €KpaHOBaHi1 KHPOM.

dbopmu




6. MOP®OJIOT'TA TTOKJIAJIIB PIIKNX
[ TA3OIMOAIBHUX KOITAJINH.

[Ipu ompairoBaHH1 TeMH HEOOX1THO 03HAMOMHUTHCS 3 MOP(OJIOTIEI0 MOKIAIIB
HaTH 1 razy 3a TUIAMU TPUPOJHUX pe3epByapiB 1 MacTok. BUBUUTH OCHOBHI
KOJIEKTOPCHKI BJIACTUBOCTI 1 MOKAa3HUKHU (MOPHUCTICTh, MPOHUKHICTD, TiJIpaBlliuHA
XapaKTepHUCTHUKA) TTOPIJI.

HaBuuTHcs BuU3HA4YaTH TUIM TMOKIAAIB Ha(THU 1 ra3y Ta OCHOBHI €JIEMEHTH
[MOKJIA/1B.

3ABJIAHHA:

Cxactul TabaHIl KOJIEKTOPCHKUX MOKA3HUKIB 1 BUITIUTH TPYIH KOJIEKTOPIB.

['padpiuno 300pa3uTv TUNMHM TPUPOJHUX PE3EPBYaApPiB, HAWBAKIIUBIIIL BUIAU
MACTOK, TUIH TOKJIa/liB HAPTH 1 Ta3y Ta iX €JIEMEHTH.

[Ipu BUBYEHHI TemMH HEOOXIJTHO BHUKOPHUCTOBYBATH JICKI[IWHUN Matepial,
rpadivyHi MaTepiaiu Ta HaBYaJIbHY JITEpaTypy Ha II0 TEMY.

Bukonannst 3amManboBOK 1 rpadiuHi MoOyJ0BH JOLUIBHO POOUTH PIZHUMHU
YMOBHUMHU (Kpallie KOJIbOPOBUMH) MMO3HAUYCHHAMH.

BusHadyeHHS OCHOBHUX TOHATH CI1J BUIUIUTH a00 MiIKpecauTd (KOJIEKTOp,
IPUPOAHUI pe3epByap, MacTKa, MoK 1 1H.).

VY 3B'SI3Ky 3 HaJI3BHYallHO BEJIMKOK PI3HOMAHITHICTIO THIIIB ITOKJIAIIB,
CKJIQJIHICTIO iX €JIEMEHTIB, PEKOMEHIyE€ThCSI PO3TIISHYTH 1€ HAa MPUKJIIAl TUIIOBUX
MOKJIaA1B 1 OUThII MpocToro OyAoBU. HaouHO enemMeHTH MoKIaau MOKHA MOKa3aTu
Ha TPUKIIAJl TJIACTOBO-CBOJOBON HaTOra3oBOi MOKJIAAW. 3BEPHYTH yBary Ha
KOHTYpH Ha()TOHOCHOCTI, ra30HOCHOCTI, BOJOHOCHOCTI, OBEPX
Ha(TOra30HOCHOCTI, €(h)eKTUBHY MOTYKHICTb 1 1H.

7. OIMMC ITY®IB PYI EHJIOT'EHHUX, EK3OI'EHHUX 1
METAMOP®OI'EHHUX CEPIN POJJOBUII]

[Ipu monMbOBOMY BHBYEHHI POJOBHUIN B TIEPIIy YEPry BCTAHOBIIOETHCS
MOPQOJIOTisI T, pO3MIpH, €IIEMEHTU 3aJISTaHHS, NA€ThCS TEKCTYPHO-CTPYKTypHA
XapaKTEPUCTHKA Py 1 MOPiA, pEUOBUHHMNA cKiaj 1 iH. Omuc mTydiB py pi3HOTO
reHe3ncy Mae psii ocobmuBocTeit. [101b0BHIA OMTUC JOTIOBHIOETHCS JTJaOOpaAaTOPHUMU
TOCIIDKEHHAMMU.

OCHOBHMM 3aBIaHHJIM € OTPUMaHHS HABUYOK IIOCIIIOBHOTO, TMOBHOTO i
YITKOIO MAaKpOCKOIIIYHOTO OMNHUCY HaWBaXJIMBIMIMX O3HAaK IITY(dIB PIi3HOTO
TCHE3UCY.

3ABJIAHHA:
Jlatu orrc HaWOIBII MOMIMPEHUX PY/I IO 3aIIPOIIOHOBAaHUM 3pa3kaM (3-5 oop.
3 KOHOT cepii).

Ilepen BHUKOHAHHSM 3aBAaHHS HEOOXITHO TMOBTOPUTH BIJAMOBIJHI TEMHU



JCKIIH, 3BEPHYBIIIM OCHOBHY yBAry Ha xapaKTele O3HAaKU Py PI3HOTO TE€HE3UCY:
Ha3Ba TOPOAM 1 PpyId, TEKCTypHI 1 CTPYKTYypHI OCOOJMBOCTI, CKJIaj
MOPOJIOYTBOPIOIOUHX 1 PYJIOYTBOPIOIOUMX MiHEpasiB, 0O3HAKHM BTOPUHHUX 3MIH 1 1H.
IMOBIpHO BKa3yBaTH MOXJIMBI (HOPMHU T1JI.

[Ipu omwuci mTycpiB HEOOXI1THO BUKOPUCTOBYBATH PE3yNILTATH HOHCpCI[HiX
3aHATH (110 MOP(}OIOTII TiJI, TEKCTYP PYA 1 Py/I0y TBOPIOIOUHX M1HepamB) Omnwc ciin
BECTU TICJIS BCEOIYHOTO CIOCTEPE)KEHHS, BHUBUEHHS 1 BHJILJICHHS OCHOBHHUX
noka3HukiB. OMHUC CiiJ BECTH 3a MEBHOIO cxeMoio. B omuci nmoBuHHI OyTH
B1JI00pa)keH1 TOJIOBHI PUCH PYJI CEPii.

3a MarMaToreHHoi cepii py:

1. Ha3Ba pyau i mopoju;

2. Minepanoriuyauii ckiaa (OCHOBHUX, APYTOPSAHUX, aKIIECOPHUX)

3. XapakTepuCTHKa arperartiB, 3pOCTKiB, BiJI0Opa)karouu KOJip, BIATIHKH,
IHTEHCUBHICTh 3a0apBIICHHSI, PO30PICTH Ta 1H.;

4. BkparsieHHUKH, iX popMa, CKIIaj 1 KUTbKICHI JaHi;

5. TekcTypHI 1 CTPYKTYpHI 0COOJIMUBOCTI;

6. B3aeMOBIIHOCHUHY 1 IOCJIITOBHICTh BUAIICHHS CKJIQJOBUX YaCTHH;

7. KinbKiCHI BIIHOCUHU PYJAHUX 1 TOPOAOYTBOPIOIOYUX MiHEPAJIiB

8. Xapaktep pyau (Oarara, OimHa, MacuBHA, TyCTOBKpaIlJeHa,
PIIKOBKpAIjieHa Ta iH.);

9. Ctymisb 1 XapakTep 3MiHU TTOPOJIH 1 py/IH;

10. [aun o3Haku (BUAUICHHS 3 PO3IUIABY, PO3YMHY 1 MOKIIHUBI TeMIepaTypu
YTBOPEHHS, TTMOUHA YTBOPECHHS).

3a eK30r€HHO-0CaI0BUMH KOPUCHUMH KOTIaJIMHAMU

1. Ha3Ba pyau, nopoau, KOpUCHOT KOTIAJIMHH;

2. PeuoBuHHHUII CKIIA;

3. TekcTypHI 1 CTPYKTYPHI OCOOIHBOCTI;

4. XapakTep LIeMEHTY 1 CKJIaay;

5. KibKiCHI CITIBBITHOIIICHHS,

6. KinbKicTh KOPUCHOT KOTTAJIMHU;

7. Tnun o3naku (OCapKeHHSI CyCHEH31M, KOJIOiIB 1 ICTUHHUX PO3YHMHIB,
(arianbH1 0O3HAKU BiAKIaA1B, (PAKTOPH 1 YMOBH YTBOPEHHS 1 1H.).

3a MeTaMOp(OTEHHOIO CEPiEI0 KOPUCHUX KOTAJIUH.

1. Ha3Ba pyau i nopoau;

2. MiHepanoriyHuil cKiaz;

3. XapakTeprucTuKa OCHOBHUX YaCTHH;

4, TexcTypHI1 1 CTPYKTYpPHI OCOOIMBOCTI;

5. B3aeMOBIJTHOCHHU 1 CITIBBIJHOIIICHHS CKJIaJOBUX YaCTHUH,

6. XapakTepucTiKa KOPUCHUX KOMAJINH;

7. Inmi meramopdorenHi o3Haku (¢aris meramopdizMmy, WMOBIPHI BHUXITHI
MOpOJH 1 T.IL.).



PO3UI II. MATMATOI'EHHI POJIOBUIIIA
. MATMATHUYHI POJJOBHUILIA.

['pyna MmarmMaTU4YHHUX POJOBUII BUBYAIOTHCA B IJIaHI TAKUX OCHOBHUX MUTaHb:

1. 3naueHHs

2. [TonmoskeHHs 1 TAPO3/ILIIH,

3. ®opMu TiJT 1 B3aEMUHHU 3 BMIIIYIOUUMH TTOPOJIAMH.

4. TexcTypH 1 CTPYKTYpH PY/I.

5. PeyoBuHHMI CKIad TOPIJT 1 PY/I.

6. di31UKO-XIMIYHI YMOBH YTBOPEHHSI:

a) TemrepaTypu; 0) TUCKU; B) XiMI3M IpoliieciB (reoXiMiuH1 (PaKTOpH JIIKBAIIii,
KpUCTai3allisi, pojib JETIOUUX 3'€/THaHb, CACTEMU OKCHUJIB 1 1H.);

I') MOCI1JOBHICTh KOHIIEHTpAllill pEYOBUHU PY/I.

/. 'eonoriyHi yMOBH YTBOPEHHS:

a) ¢hopmallii MarMaTUYHUX TIPCHKUX MOPiJ (MAarMaTu3M T€OCUHKIIIHAIICH 1
aKTUBI30BaHUX I1aTdOpM); 0) BiK; B) TCHETUYHA KJIacU(iKaIlis.

8. XapaktepHi OCOOJMBOCTI  paHHEMAarMaTWYHUX, JIKBalliHHUX 1
MO3HbOMArMaTUYHUX POJIOBUIIL:

a) OCHOBHI O3HAaKHU,;

0) MiHEepaJbHUI CKJIaJ KOPUCHUX KomnaiauH. PynHi popmarii;

B) MIPUKJIAJAHN POJOBHILL.

bibLIicTh MUTaHb BUBYAETHCS MO JEKUIKHOMY MaTepially 1 peKOMEHI0BaHI1i
JiTepatypi B X0/l CAMOCTIMHOT MiATOTOBKH JI0 JIAOOPATOPHOTO 3aHSTTS.

VY naGopaTopHHUX 3aHSITTAX CTYJAEHTH 3HAUOMIIATHCS 3 KOJICKIIEH) KOPUCHUX
KOIAaJUH, BUPOOJSAIOTH OMNHUC TEKCTYPHO-CTPYKTYPHUX OCOOJMBOCTEN Py,
BHBYAIOTh MaTepiaibHUN CKJIaJ iX MO TOJOBHUM MiHepaiaMm. 3aKpiluieHl 3HaAHUS
MOXXJIMBO NUISIXOM aHali3y jgiarpaMm 1 rpadiuHux MarepiaiaiB MO0 KOHKPETHUX
pOAOBUIIAX.

[Ipu omumci pynm cii KOPUCTYBAaTHCS BIAMOBIIHUMH PEKOMCHIAIISIMA B
NonepeHIX TemMax.

[Ipu o3HailoMJICHHI 3 NpUKIATaMU POJOBUIN CJIJI TPUBOJUTH Ha3BY
POJIOBHUINA, TE€OJIOTIYHY MO3UII0, (OPMHU MOKIAAIB 1 MapareHe3uc pyna. Y psil
BUMAJKIB MOXHA TMPOBOIUTH 3aMajibOBKH, CXEMaTi3a—I[il0 HaWBaKJIUBIIIUX
MOKa3HUKIB 1 OYyJOBM, CKJIagaTd HEOOXIgHI [aia—rpamMMud 1 Taomuii. Psa
CXEMaTUYHHUX JlarpaMm HaBeJeHO Ha puc.l.

PexoMeHTy10ThCsl pOJIOBHIIIA HaBeIeH B Ta0uIl 9.






MarmatuyHi poIoBHILa

Tabmuma 9

Pynni popmarii MinepainbHi ['enetnuH1 THIIN Bwmimyroui dopmiu TiI Texcrypu Tunosi
acorjarii (xkacm) IOPOIU pOJOBHIIIA
IUIaTUHOBA CTIEpUIIIT, TUTATHHA, paHHbOMarmMaTH4 | JYyHITH, HuIipu BKpaIuIeHHast VYpan,
1pUIIiA, OCMIM, XpOMIT | HI TOPTOHOJIITH, bymBanbn
MIPOKCEHITHI (ITiBm.
Adpuka)
XpOMITOBa XpOMIT paHHBO- 1 JTyHITBI HUTipH, Bxpamnnennas, Kemmipcaii
(XpOMILIIIHEIIH) Hi3HbOMarMaTH4H IUIACTOKUII | MACCUBHas, (IliBg. Ypan)
1 omnoi0H1 HOIYJISIpHAsI
aJIMa30HOCHA ajyiMas, mipomn paHHbOMarMaTud | KiMOepiiTn cTOBOypon | BKparuleHHas SxyTis,
Hi 0J1i0H1 [TiBn.
Adprka
TUTAHOMAarHeTUTOBAa | TATAHOMArHEeTHT, mi3HbOMarMaTu4H | radpo, XKunonoxi | MaccuBHas, Kycuncebke
1JIbMEHIT, MarHeTHUT, i aHOPTO3ITH, OHi BKpaIlJICHHAS ta iH. (Ypan)
XaJIbKOMIPUT MiPOKCEHITU
allaTUT-MarHeTUTOBAa | alaTUT, MAarHETUT MI3HbOMarMaTH4yH | CHEHIT- Jaiiku MAaCCHUBHBIE KipynaBapa
i nopdipu KHUJIOTO10 (Iseris),
Hi Kamnanuait
(Azepbaitmx
aH)
anaTUTOBA amnaTwuT, eTipUH, Mi3HbOMarMaTU4H | He(eTiHOBI aononiToB | Bkpariennas, Xi61HH
eBiamiT 1 CUEHITH Ui MacuB | IATHHUCTAs (Pocis)
MITHO-HHKEJIeBa TICHTJIAHIUT, JIKBaIiiHI rabpo, [Tnacto- MacHBHa,
XaJIBKOMIPUT, MIKPUTH, KUJIOIO- BKpaIljicHa,
MipPOTUH, MArHETHUT rinep6a3uTy, Ti0Hi, IIPOKUIIKOBA,
JIOPHUTH IUTIPOBI I’ ITHHCTA




2. IIETMATUTOBI POAOBUIIIA.

['pynu merMaTuTOBUX POAOBHII BUBYAETHCS B TUTAHI TAKMX OCHOBHHUX MTUTAHb:

1. 3naueHHs.

2. TlomoxeHHs 1 TIPO3ILIH.

3. BynoBa 1 ¢popmMu merMaTUTOBUX TiJI.

4. PedoBuii CKJ1aJl, TEKCTYpHU Ta CTPYKTYPH.

5. ®i3uK0-XiMIYH1 YMOBH YTBOPEHHSI

a) TemrepatypH, 0) THCKH,

B) OCHOBHI YSBJICHHS ITPO T'€HE3UC (POJIb 3ATUIIIKOBUX Pa3IlIaBiB,
METacoMaTo3y, PO3YMHHICTH JIETIOUHUX B PO3IUIABaX, CTyHiHb 3aMKHYTOCTI CHCTEMU
Ta 1H.),

I') Fe0JIOT14H1 0COOJMBOCTI METMATUTOYTBOPEHHS.

6. ['eosoriuHi yMOBH YTBOPEHHS

a) MOIIMPEHICTh IETMAaTUTOBUX POJIOBUIL] 1 3B'SI30K 3 MarMaTu3MOM,

0) reoJIOT1YHUH BIK, B) F€0JIOTTYHI CTPYKTYpH Ta Oy/10Ba IErMaTUTOBUX TLJI,

I') TeHeTUYHI1 KJacuikaiii nerMaTUTOBUX POJIOBHIIL.

7. XapakTepHi 0COOIMBOCTI KJIaciB

a) OCHOBHI1 03HaKH, 0) MiHEpaJIbHUN CKJIa,

B) MIPUKJIAIA POJOBUIILI.

JlaGopaTopHUMHM 3aHATTIMU TlepeadadeHa poOoTa 3 KOJICKII€H0 KOPUCHUX
KOIAaJIMH 1€ TPYNH, 3HAHOMCTBO 3 TpaiuyHUMH MaTepiajJaMu 0 TUIIOBUM
POJIOBUIIIAM.

JIuCKyCIHHICTD TEHE3UCY 3aCTyTOBYE TPYHTOBHOTO aHAIII3Y Cy-CYCIIILCTBOM
ySIBIICHb. ¥Y3arajabHEHHS POJIi OCHOBHHMX BHUXITHUX JIAaHUX (3AJHMIIKOBHI PO3ILIAB,
METacoMaTo3, PO3YUHHICTD JIETIOYNX, BIIKPUTICTh-3aKPUTICTh CUCTEMH 1 1H.)
Kpaie npusectu B Burisiai Tadauii (CmupHOoB, Ta01.13).

Kiacudikariis merMaTUTOBHX POJIOBHUIIL CKJIAJTHA 1 MOYKE MaTH Pi3HI O3HAKH Y
CBOiH 0CHOBI ((Pi3UKO-XIMIYH1, TTTMOMHHICTh, (POPMAIIiiHI 1 1HIIN T€HEeTUYHI -
KpHCTaTi3alliifHl, METaCOMAaTHYH] ).

[Ipu xapaktepucTuili KjaciB (MPOCTi, MEPEKPUCTATI30BaH1, METACOMATUYH1
3amileHi, JecuiiikoBaHi) IErMaTUTOBUX POJIOBUIN HEOOX1THO BiJ3HAYATH
TUIIOBI1 03HaKM (0y10BY, MOP(}OIOTi0, TEKCTYPHO-CTPYKTYPHI OCOOJIUBOCTI,
napareHe3ucH). BaxxinBo mpu 1iboMmy poOUTH 3aMalIbOBKH 1 CXeMHU, IpadivHi
300paKeHHsI TaHUX.

PexomMeHy10ThCsl pojioBUIlIa HaBeeH1 B Ta0muil 10.



[TermaTuTOBI pomoBHIIA

Taomura 10.

CupoBuHHI Ta MinepanbHi ['eHeTHYHHUIA THTT Bwmimyroui @opMsI Tel Texkctypsl TunuynabIe
pyaHi popmarrii acoriartii opoIu MECTOPOKIACHU
s

KepaMiuHi [TonwoBi [Ipocri, rpaniTHI TPaHITH Macusu, naiku | [lermatutoBa, | [Ipmazos’s
IITaTH, IIerMaToiIHa, (Vkpaina)
KBapI, BKparuieHa
clroAa,
TypMaIiH

CITFOJJOHOCHI MYCKOBIT, ['paniTHI, I'paniTo- YKHIJIOTIO110H1 1erMaToigHa, Mamchbke,
0JIbOBI HePEeKPUCTANI30- THEHCH, TPaHITH MerMaTUTOBA, CmionsiHka,
IITIaTH, KBapIl | BaHI MAaCHUBHa, Kapenist (Pocis)

BKparuieHa

KOPYH/IOB1 KOPYH/I, necuiiikoBaHi, [Tnarioknasutu, | JalkomomiOHI | BKparuieHa Kapabariceke,
candip, yJIBTPAOCHOBHI AHOPTO3UTHU bop3oBceke
pyoiH, (Ypan)
TJIarioKJasu

XPYCTAJICHOCHI, KBapil, MeTacomaTHyHi, pI3HOMAaHITHI YKHJIOTIO110H1 TerMaToigHa, Vpann,

OCpHITIEHOCHI, CITIOIH, 3aMiILEeHI, IIErMaTUTOBA, Komnbcpknii -

JITIEHOCHI, Oepu, TPaHITHI, JIyXH1 Ta BKparuieHa 1B.

TOPIEHOCHI U JIp. TypMalliH, 1H.

plaKoMeTaabH1 ¢bmroopur,

p1IKO3EeMelbHI TOMas,
KOJyMOIT,
TOpIaHIT Ta

1H.




3. KAPBOHATUTOBI POJOBHUIIIA.

["pymna kapOOHATUTOBUX POTOBHUII BUBYAETHCS B TUIAH1 CITiIyIOYHX TUTAHb:

1. 3HayeHHs 1 TOJIOKEHHS TPYTIH.

2. bynoBa, hopMu TiJT 1 30HAIBHICTH POIOBHIIL.

3. PedoBuit cknai, TEKCTYpH Ta CTPYKTYPH Py 1 TIOPiI.

4., O13UKO-XIMIYHI YMOBH YTBOPEHHS

a) TeMIepaTypu,

0) THCKH,

B) OCHOBHI ySIBJICHHS B I'eHe31 (MarMaTu3M 1 MeTaco—"MarTo3, CTaJMHHOCTh OPOJI0- 1
PYAOYTBOPEHHS, XiMi3M PO3ILIABIB 1 PO3YHHIB).

5. 'eonoriuni ymoBu (hopMyBaHHS

a) MarMaTU4H1 IOPOJIy,

0) BIK,

B) F€OJIOT14HI CTPYKTYpH,

I') TCHETUYH]1 TUIIH.

6. XapakrepucTrka KapOOHATUTOBUX POIOBHUIIL

a) OCHOBHI O3HAKH,

0) MiHEpaJIbHUH CKIIaI,

B) IPUKJIAIU POIOBUIIL.

KapGonatuToBi pofoBHila - HOBa Ipyria, po3podJieHa Ha TIEPIIMX COTHIX MACHUBIB.
VYsBiieHHs Tpo 1X TeHe3uc 0arato B YoMy JUCKYCIvHI. [le Biu3HaYae HeoOX1HICTh OUTBIII
peTeNnbHOro aHamizy (PaKTUYHUX JTaHWX 1 O3HAK TUIMOBUX pojoBuil. [Ipu mpomy
HEOOX1THO KPIM OITUCY 3pa3KiB CKJIAaTH CXEMHU, TAOJHUIII 1 TPOBOAUTH 3aMaIbOBKH.

[Tpu xapakrepucTuil KapOOHATUTOBUX POJIOBUIL JATH TUIIOBI O3HAKHU Y BUIJISII
MEPENiKy NPSAMHX 1 HEMPSIMUX TaHUX.

PekoMeHytoThCs poaoBHILa: kapOoHaTuTOBHM MacuB Ausnany, Kosnopa,
['ymiHCBKOT iHTPY3ii Ta iH. (Tabmmis 11).



Kap6oHaTtuToBble MECTOPOXKICHHUS

Tadomuma 11.

Pynani popmanii | MinepanpHi Acomiamii xiMm. | Bmingyroui dopmu Tin Texctypu [Tpuknaau
acorarii €JIEMEHTIB OpoIn POIOBHIIL
PinkomeranbHa | KaJIBLIMT, Nb, Ta, P yIBTPAOCHOBHI, | IITOKBEPKH, BKpaIruieHa Cxinna Cubip
raTyeTToNIT, (U, Th, Zr) Ty XHi, KWIH, CyJIaIHl
MipOXJIopP, KapOOHATHI Tija (30HH,
araTuT CTOBOYpH)
pIIKOMETalbHA | aHKEPHT, TRce, Nb TEXK came TEXK came TEXK came Kenisg, 3am0is
0acTHE3NT, (Th, Mo, Cu) (Adpuka)
MapPU3UT
Anarurt- MAarHeTuT, Fe, P rirnepOa3uTH B IITOKH, MacCHBHa, Kognop,
MarHeTUTOBA araTuT (Nb, Ta, U, Zr) | myxHUX IIITOKBEPKH BKparjieHa (Pocis), Yranaa
OpOAAX (Adpuxka)
dorormiToBa ®doromir, P TEX came YKHIIH, MacHBHA OnuxuHua,
araTuT, JH30I0I10H], Koenop (Pocis).
MiPOKCEHH, 30HH
MAarHeTUT
Turano- Turano- Ti, Fe rinepoazuTu YKHJIOIIOTI0HI, MacHBHa, Cxinna Cubip,
MarHeTHTOBA MAarHETHT, (TRce, Nb, Ta) 30HH BKpaIljicHa Komnbcbkuii -iB
MarHeTuT, (Pocis)

HiPOBCKIT




4. CKAPHOBI PO/IOBHUIIIA

['pyna ckapHOBUX POJIOBHUII BUBYAETHCS B IJIaHI TAKUX OCHOBHUX MTUTAHb:

1. [Tono>xeHHs 1 3HAYCHHS TPYIU

2. Iligpozain

3. Texctypu 1 CTpyKTYpH pya. MiHepaIbHUH CKIIa/I.

4, ®opmu Ti1. B3aeMuHM 3 BMIITYIOYUMH TTOPOJIaAMH.

5. 3oHaNBHICTH OYJI0BU CKAPHOBUX POJOBHIII.

6. di3uKo-XiMIYHI YMOBH YTBOPEHHS.

a) TeMIepaTypH,

0) TUCKH,

B) XIMI3M METacoMaTo3y (TUIIH 1 BUJU METACOMATO3Y),

r) iHQUIbTpaliiHO- A1 Yy31HHUN METacOMaTo3,

1) crauii (ha3u) CkapHOYTBOPEHHS,

€) JllarpaMa rnapareHe3uciB CKapHiB,

) 0cOoOMUBOCTI (P13MKO-XIMIYHUX YMOB YTBOPEHHS CKaNoJIT-CKAPHOITHUX
POJTOBHIIL.

7. I'eosoriuni yMmoBHM (pOpMyBaHHs

a) 3B'A30K 3 MAarMaTUYHUMU TTOPOIaMH,

0) poJIb BMIIIYIOUUX MOPiJ,

B) T€0JIOT1YHI CTPYKTYPH,

T) BIK,

1) K1acudikaiisi CKapHOBUX POJIOBUIII.

8. XapakTepucTruka CKapHOBHX 1 CKaIOJIIT-CKApPHOITHUX POJIOBUIII.

a) OCHOBHI O3HaKH,

0) MiHEepaJIbHUM CKJIaJ POJIOBHILI,

B) MIPUKJIAIA POJAOBUIII.

BuB4eHHS MUTaHb MPOBOAWTHCS B XOA1 JaOOpaTOPHUX 3aHATH IPH POOOTI 3
KOJIEKLII€I0 Py 1 rpapiyHUMU MaTepialaMy 10 KOHKPETHUX POAOBHILAX.

CamocTiliHe OmpalfOBaHHs TEOPETUYHOrO MaTepialy nepeaye aadopaTopHii
po0OTi, € 0cOOIMBO HEOOXIIHOK 1 MOTpPedye PETENbHOr0 BUBUEHHS MaTepialiB
JIEKITIH.

Ha mpukiani KOHKpPETHHUX POJOBHUIL HEOOXIJHO YCBIIOMUTH T'€OJIOTIYHY
MO3HUIIII0, POJIb THTPY3UBHUX TOPiJ, a TAKOXK MOPIJI, 1110 BMIIIAIOTh B COO1 OCHOBHI
HaIpsIMA METaCOMAaTUIHOTO TICPEHECECHHSI.

[Ipu ommci pyn TONOBHA yBara MPUIUIUTH OINUCY THIOBUX CKAPHOBUX
(mipokceHu, rpaHaTH) 1 pyIHUX MiHEpaJIiB, O3HAK CKAPHOBAHUX MOPIiJ.

PexomeHmyroThCs pOAOBHINA, HaBEIeHI B Tabymi 12.



Taomurs 12

CkapHOBI1 poIOBHUIIIA
Pynani popmarii MinepanpHi Bwmimtyroui mopoau dopmu Tin Texkctypu [Ipumepsl
acorarii MECTOPOXKICHUIN
MarHeTUTOBa MarHeTuT, TeMaTUT, | MarHe3ialibHi Ta IUIacTo- Ta MacHBHa r. MaruiTHa,
HIpPOTHH, BaITHSAKOBI CKapHU KUJIOTO110H1 Capoaii-
KOOaNbTHH COKOJIOBCBKE
(VYpau), Jamkecan
(M. KaBkasz)
XaJIbKOMIPUTOBA XQJIbKOMIPHUT, BaITHSAKOBI CKapHH, 30HH, THi3/a BKparuieHa Typrwincbke (Ypan)
MIPUT, TIPPOTHUH, AMI03UTH
MarHeTUT
MOJTIOIeHIT- MOJIIO/ICHIT, IICENIT | BAIHSIKOBI CKapHHU, CxnanHi Tina BKparuieHa Tupnuays (I1.
IIEETITOBA POTOBUKH (30HH, Kagka3), JIsurap
TpyOOnoi6H1) (Cep. A3zin)
rajeHiT- rajeHit, cajgeput, | BAaIHAKOBI CKAPDHU | 30HU CKJIAQJHUX T MAacHBHa, TeTroxe
canepurona MiPPOTHUH, TIPHUT, BKparuieHa (ITpumop’s)
XaJIBKOMIPUT
ypaHoBa YpaHiHIT, OPTHT, BaITHSAKOBI CKapHU CKJIaJIHI, BKparuieHa Mepi-Ketnin
MIPPOTHH, HETpaBUIIbHI (ABcTpairis)
XaJIbKOMIPUT
3aITi30pyaHa MAarHeTHuT, CKaroiTo- JalKo-, OpekuieBa, KopuryHoBcbke
(a"TapouTIMCBKA) MarreMur, CKapHOI/IHI TOPOJU | TIJIACTOIOIOHI, 00JiTOBO-TIO/110Ha, | (AHrapo-lmimcekuii
reMaTuT, XJIOPHUT, 3 Tparmamu CKJIQJH1 (30HH BKparuieHa paiion Cubip)
cynbdiau TPOOJICHHSI JKepi1)




5. AJIBBITUT-TPEM3EHOBI POJIOBUILIA.

['pyna ampOITUTO-TPEH3EHOBUX POJIOBUI] BUBYAETHCA B IUIAHI TaKUX
OCHOBHHX MUTaHb:

1. 3nayeHHs.

2. [TonosxeHHs 1 TiAPO3ILIH.

3. TekcTypH 1 CTpYKTYpH PYI.

4. KopucHI KOTIaJTUHU TPYTIH.

5. ®i3uK0-XiMIYH1 YMOBH YTBOPECHHS

a) ocoonmBocTi mykHOr0 MetacomaTosy (Na, K),

0) Temmeparypa 1 TUCK,

B) 3B'SI30K ajbOITH3aIlll 1 Tper3eHi3allii 3 TeMIepaTypor 1 KUCIOTHICTIO
PO3YHHIB.

6. ['eonmoriuni ymoBu popmMyBaHHs

a) MarMaTU4yH1 TOPOAM 1 POJIb BMIIIYIOUHUX TOPI/I,

0) reoJIoT14HI CTPYKTYPH,

B) I'€0JIOT1YHUH BIK,

T') 3B'S130K 3 IHIIMMU T€HETUYHUMHU TPYIIaMU,

1) TCHCTUIHUMH KJI1acupiKaIlisIMU.

7. XapakTepucTrKa aJibOITUTOBUX POJAOBHILL.

a) TUMU aTbOITUTOBUX POJIOBHIIL,

0) MiHEepanbHUI cKiaa aabOITUTIB 1 pyAHi popmarlii,

B) npukiiaau (JKoBTHEBUI MacuB).

8. XapakTepucTuka rpeii3eHOBUX POAOBHII]

a) tunu (¢arii) rpeis3eHis,

0) MiHEpAJIBHUH CKJIA],

B) npuksiaau poaosuil (Kapao6a).

[Tix vac BUBYEHHS IIi€T TPYIH POJAOBUII HEOOX1THO OCHOBHY yBary npHILUTATH
OCOOJIMBOCTSIM JTY)KHOTO METacoMaTo3y, pOJIi KaJl€BOTO 1 HATPIEBOTO €TalliB,
PO3MIIIEHHS aTbOITUTIB 1 TPEN3EHIB 1 iX pyJJOHOCHOCTI.

[Ipu po6oTi 3 KOJEKIi€ pyA 1 rpa@iyHUMHU MaTepiaJlaMy CIIiJ BiA3HAYATH
ICTOTHI 03HAKH B OMTMCYBaHUX 3pa3Kax, Kl CBIIUaTh MPO METACOMAaTUYHUN TEHE3HC.
JIJist Kpamoro 3aCBOEHHS Marepiaay HEoOXiTHO CKIIaaTH TaONHIll MiHEpaIbHOTO
CKJIaay, pOOUTH CXeMaTHYHI 3aMaTbOBKH.

3a rpei3eHOBUMH POAOBHILIAMU Tpeba pO3MeKOBYBATH (POPMYBaHHS €HJI0- Ta
ex3orpeiseHiB (CMupHOB. puc.101), 3BepTarour OCHOBHY yBary Ha 3arajibHi O3HaKH
(ckyan pya 1 TUMOBI MOPOJOYTBOPIOIOYI MIHEpAIM, B3aEMUHU 3 BMINTYIOUHMHU
NopoJaMH Ta iH.).

OcHoBHi pyaHi hopmaitii HaBeeH1 B Tadui 13.



Anp0ITUTOBI 1 TPE3EHOBI POJOBHIIA

Taomurs 13

Pynni ¢popmanii | MinepanbHi Acomiaris Bwmimyroui Meracomato3 dopmu Tin Texctypu [Mpuknanu

acorjarii XIMIYHUX OpOAH POIOBUII
CJIEMCHTIB

KOJTyMOiTOBa KOJTyMOIT, Nb, Zr, Ta TPaHITH JTyXKH1 anb0ITH3AIlIS THI30MOA10H1 Bxpamneni [Tnato 03
MipoXJIop, (Hirepis)
MaJIaKoOH

Tanranobepu- ta"Tanoniodaru, | Ta, Nb, Li, Sn, TpaHiTH anpoiTH3ALA THI310- Ta piako- 3abaiikaimst

JIIEHOCHA oepu, W, F, Rb, Se HOpPMaJIbHI, ILIACTONOA10H1 BKparjieHa
[IUHBAJIBAT AIACKITH

HUOOIEBOIUPKO- | TPOXJIIOP, Nb, Zr, Th He(heIMHOBI anp0iTH3aIIis, THI3/I0BA, Bxpamiena Ypan

Hi€Ba MaJIaKOH, TOPUT, CHEHITH (dheHnuTH3ari, CKJIaJH1 30HU
OpPTHUT aripiHizamis

ypaHoBa YpaHiHIT U, Fe, Zr I'paHITH, anpOiTH3aLis, CknazHi Tina BKpAIlICHA, KHP, kpainu

CUEHITH aripiHizaris MIPOKUIIKOBA CHUI

KaCUTEpPUTOBA KaCUTEpUT, Sn, W, B, TPaHITH KUCII, rpei3eHizailisi3 | MITOKBEPK, BKparuieHa, M’sama, KHP,
BOJILGpaMIT, B, F, Si MICKOBUKH TOIA30M KUTTN MPOKUIIKOBA kpainu CHJJ
MOJIIO/IEHIT,
BICMYTHH

BOJIb()paMiTOBa | BOJb(PAMIT, W, Bi, Sn, Tex came rpeizenizamisn 3 | Tex came Tex came 3abaiikanis
KaCUTEpUT, F, Si (hmroopuTomM (Pocis), [3stacn
MOJTIOICHIT Ta (KHP),
1H.

MOIOACHITOBA | MOJIOIEHIT Mo, W, Si Tex came rpeisenizaiisa 3 | Tex came Tex came Cxin. Koynpan

MYCKOBITOM (Pocis)

W-Mo-Sn-Be BOJIL()PAMIT, W, Mo, Sn, TpaHiTH, CJaHIl, | rpei3eHizanis IITOKBEPKH, MPOXKHITKOBA, Cxin. Cubip,
MOJIIOIEHIT, Be, Li, F MMICKOBUKHU CKJIaIH1 YKUAJIA BKparjieHa Kazaxcran
KaCCUTEPHT,

Oipw1, Tomas3




6. TTI/IPOTEPMAJIbHI POJIOBHUIIIA.

["pymna rizpoTepMaIbHUX POJOBHII] BUBYAETHCS B TIaH1 HACTYITHUX ITUTAHb:

1. [TonoxxeHHs 1 Cy4acHUM MIAPO3ILI.

2. 3HaYEHHS IPYIIH.

3. TekcTypH 1 CTPYKTypH PY/I.

4, ®opmu TiJI.

5. ®i3UKO-XIMIYH1 YMOBH YTBOPEHHSI:

a) (hopMu NIEpeHECeHHS 1 JKepelia PeYOBHHH,

0) IIIAXM 1 IPUYUHHU PYXy PO3UHUHIB,

B) TEMIIepaTypH,

T') TUCKH,

1) XIMi3M T1IpOTepMaTbHIX PO3YHHIB,

¢) IPUYUHH 1 CIOCOOH BIJIKJIaICHHS PEUOBHHH,

) METaCOMaTUYHI 3MiHH OP1[] 1 BUJH METACOMATO3a.

6. ['eonoriuni yMoBU (hopMyBaHHS

a) T€OJIOTIYHE OTOYCHHS,

0) 3B'A30K 3 PI3HUMH IOPOJJAMH,

B) KpUTEPIi IIIMOWHU OCBITH,

T) epo3iiiHuii 3pi3,

1) T€0JIOTI4HI CTPYKTYpH,

¢) T€OJIOTIUHHH BIK,

k) Kiacudikaiii (mo Temrnepatypi, TIMOMHI 1 BMIIIYIOUUM OPOaM).

7. XapaKTeprcTHKA TUTYTOHOTEHHUX T1APOTEPMaTbHIX POIOBHII]

a) MarMaTU4H1 MOPO/IU Iy TOHIB,

0) MeTacOMaTH4HI 3MIHU TOPiJ,

B) pyJIM KBapLOBOIO, CyJb(UIAHOTO 1 KapOOHATHOrO naparenesuca. [lpuxnanu
ponosu: Koukapceke (ITiBa.Ypai), Canon,

Xamyepanrincbke (3abaiikams), Catka (Ypan).

8. XapakTeprcTrKa BYJIKaHOT€HHUX T1APOTEPMATHHUX POIOBHIIL

a) BYJIKAHOTEHHI TOPOJIH,

0) MeTacOMaTU4HI yTBOPEHHS,

B) HaiBaxwmBinn pyau. [lpuxmamu pomoBumr: [lotoci (Bomisist), 3armik
(Azepbaitmxkan).

9. TenerepmanbHi (cTpaTihopMHi) poAOBHIIA

a) 0caIoB1 MOPOIH,

0) xapakTep 3MiHH MOPI,

B) OCHOBHI YSIBJICHHSI TPO T€HE3UC (JKepesa peUYOBHHM, T€HETHYHI O3HAKH,
MIHEpaJbHi acouiallii),

r) HaviBaxmBi pyau. [Ipuxnaau ponosui; MukutiBebke, Kaparay, Jl)ke3kaszran
Ta iH.

CknagHa rpyna TiIpoTepMalbHUX POJOBHUIL  OO0'€qHYyE  PI3HOMAHITHI
METaCOMaTUYHO-TIIPOTEPMAIIbHI YTBOPEHHS. 32 POl NEPEBAKAIOYUX METACOMATUYHUX
3MIH 1 MOXJIMBUM CIIOJTYYCHHSM PYTHHX 1 TOPOJAHUX acoIlialliid € MOXKIJIMBICTh BXKE 3apa3
BUJIUTUTU PSJI TIATPYN, MO BiAOOpaXarOTh €IWHWHA MIAXiA 10 TEPMIHOIOTIT
MOCTMarMaTUYHUX POJOBHUIL, TMOJIOHO CKapHOBUM, aibOITUTO-TPEH3EHOBUM -



CepULIMTOM-TIPOILTITOBI, OEpPE3UTOBUM, JIICTBEHITOBUM, aprili3iTOBHiA, KBapLEBO-
TypMaJiHOBHIA 1 T. 1.

Ha KOHKpEeTHUX MpHKIalaX PEeKOMEHIOBAHUX POJOBHUIN HEOOXiTHO 3'ACyBaTH
XapaKTepH1 pUCH KJI1aciB i€l rpynu poaouil (Tabmuii 14, 15 ta iH.).

[Tpu BUBYEHHI KOJEKIINA pyJ Ii€i rpymud HEOOXiTHO BECTH OMUC OCHOBHUX
TCHETUYHUX O3HaK - TEKCTYpHO-CTPYKTYPHHX, MapareHe3ucy PYyIAHHX 1 >KUIbHHUX
MiHepaiB. B ommci mopoi0yTBOPIOIOUMX MiHEPaNiB BPaXOBYBAaTH MOKIIHMBI apareHe3ucu
METaCOMaTHUYHO 3MIHEHHUX IOPIJI, 1110 J03BOJISIOTH CYIUTH PO (PI3UKO-XIMIYHI YMOBU
YTBOPEHHS Y.



['maporepMaibHbIE TIITy TOHOTEHHBIE MECTOPOKICHHUS.

Tabomnura 14.

Pynni popmarii MinepanpHi MetacomatuyHi Bwmimyroui dopmu Tin Texkctypu [Ipuknagu
acorarii 3MIHH OpoOIn POIOBHIIL
30J10TOCYNIb(iAHA | 30JI0TO, MIPUT, | Oepe3uTizalis, IPaHITOI U KUJTH, BKparicHa, bepesiBcrke
TaJICHIT, JICTBEHUTH3ALIIS, IITOKBEPKOBI MIPOKUIIKOBA (Vpan),
cdanepur, OKBapIIOBaHHS 30HU [Tpumop’s
KBapIl (Pocis)
MIJIHO- XaJIbKOIIPUT, OKBapIIOBAHHS TPaHITOI M CKJIaJH1 XHIIbHI BKpaIlIcHa, Kamxapan,
MOJI10/I€HOBA MOJI10JIEHIT, 30HU MIPOKUITIKOBA Arapaun
MIPUT, KBapIl (TypxmeHicTaH)
Momni6nenoBa MOJTIOICHIT, OKBapLIIOBaHH:A TPaHITOIIH, IITOKBEPKOBI BKparuieHa, Copckoe (Pocis)
KBapll, MipuT, MOHIIOHIT- 30HU MIPOXKUITIKOBA Knsiimexc
TOMa3 nopdipu, (CILIA)
KBapIUTH
(’ siTHETIeMEHTHA) ypaHoBa OepesuTizatiis, TPaHITOIIH, CUCTEMHU KU, BKparuieHa, Pynni ropu
CMOJIKA, rper3eHun3allis, KBapUUTH 110 OINEPSAOTh MIPOKHUIIKOBA (OPT", Yexis,
cyJbdiay, OKBapIIOBAHHS pO3JIoM CrnoBaxis)
apceHiIu,
KBapll,
KapOoHaTH,
Oaput
MaruetutoBa MarHesur, JIOJIOMITI3alsd niabasm, nmactonoaioni | Ilpoxkuikona, Carka (Ypan)
T0JOMIT TOJIOMITH, cepen maiiok MacCHBHA

Mmeprei




['inpoTepMalibHI BYJIKAHOT€HHI POJIOBHIIIA.

Taomung 15.

Pynui ¢popmanii MinepanbHi Mertacomatnuni | Bwmimyroui nopoau dopmu Tin Texctypu [puknanu
acorarii 3MIiHU POAOBHIIL
30JI0TO-CpiOHA JJIEKTPYM, MPOITUTITI3aIis, BYJIKaHITH CEpPeIHi | JKWJIH, THI3/A, 30HU MTPOKUITKOBO- KamuaTtka (Pocis),
cynbGhiay, amymspizaris, Ta KACII BKpAIUICHI Kpimn Kpix
cynbdocoi, aJyHiTI3aIis (CIIA)
TEITypHUIH,
CeJICHI TN
cynbdiaHo- KacUTEpH, TAJICHIT, CepULIUTH3AIliS, CYOBYJIKaHITH KWIH, 30HU BKparuieHa, Jemyrarcpke
KaCUTEpUTOBA canepur, XJIOPUTH3AIIIS, CEepeTHBOTO IPOKUIIKOBA (Pocis)
cynbdinu OKBapIIOBaHHS CKJIaAy, MilaHo-
TJIMHUCTI
noJiiMeTaniyHa rajieHiT, chaaepur, CepULMTHU3ALISL, | BYJKAHITH KHCHI Ta KWIH, 30HU MPOXKHUIKOBO- [Tauyka
XaJIbKOITIPUT, aprijiTasarisa AHJIC3UT JAIUTH BKparuieHa (Mekcuka), Ywi,
ApPreHTUT Bomnigis, Ilepy,
berotT (CILA)
MOJIIOIEHIT- MOJIIO/ICHIT, CepULIUTH3AIliS, CyOBYJIKaHITH KWIH, 30HU, HEKU MIPOXKHUIIKOBA, Mopicaeiinn
ypaHOBa ypaHOBa CMOIJIKa, OKBapIOBAaHHS KHUCJIOTO, BKparuieHa- (CIIA), KHP ta
HACTypaH, KOQIHIT, CEPEeHBOro Ta THI3/10Ba 1H.
KBapIl JTY’KHOT'O CKJIaTy
CYypBMSIHO- AQHTHMOHIT, CepULIUTH3ALliS, CyOBYJIKaHITH 30HU MO/IPIOHEHHS BKpAILICHA, 3onxito (KaBka3s),
BOJIb()paMoBa bepbepur, apruTiTu3anis (IITOKBEPKN) MPOKUITKOBA 3abaiikanis
KIHOBap, KBapll, (Pocis)
¢bmoopur
IyHITOBA TYHIT aNTyHiTi3aIlis, BYJIKaHITH KHCJIOTO TIaCTOIO/110HI MacHBHas, 3arumik (Ma.
KaoJIiHI3aIis Ta CEpEIHbOrO 1’ ITHUCTA KaBkasz), XemHirg

CKJIay

(Yexis,
CnoBayunHa)




I'iaporepManbHi (TeneTepMalibHi) POJIOBHIIIA.

Taomung 16.

Pyani popmanii | Munepanbubie | Metacomatuueckue |  Bwinryroui @opMsI Tel Texkctypsl [Ipumepsl
accoluanuu W3MEHEHUS opoau MECTOPOXKACHUIMA
pTYyTHA, PTYTHO- | KIHOBap, OKBapLIOBaHH, M1CKOBUKH, THI3/4, JKUJIH, BKpaIuieHa, MukuTiBChKE
CypM’siHa AHTHMOHIT, KaoJTiHi3aIisa aJIeBPOJIITH, 30HU MIPOKUIIKOBA (Hdonbac),
MIPUT (muKir) BaITHAKH XailgapkaHChbKe
(Cep. Azisn),
AnpMmaneHn
(Icmanist)
Peanbrap- peanbrap, OKBapIIOBaHHS BaITHSIKH, ['Hi3m000pa3Hi | I’ ATHHUCTA, Jxynbeda
aypilirMeHToBa | aypilmirMeHT JOJIOMITH BKparieHa (3akaBkas3s)
Cypwm’siHa AHTHUMOHIT, OKBApPIFOBAHHSA BaITHIKH, IJIACTOOOpa3Hi, | MPOXKHUIIKOBA, Kamammxkait
Oapur, Mepreni CIJIJIOBUIHA BKparjieHa (Cep. Azin)
dbaroopur,
TEPHT, KBaPII
MIUCTI OOpHIT, KaoJIiHI3aIIis IMICKOBHUKH, IIJIACTOBI, BKpaIljicHa, JIxe3Ka3raHChbKe
MICKOBUKH XaJNbKOMIPUT Ta aNeBpoJITH, TH137000pa3Hi piauie (Kazaxcran),
1H. apruiTH, Ta iH. MAaCCHBHa VY nokan (BAM)
CJIAHII
CBUHIIEBO- raJIeHIT, JOJIOMITI3allis, BaITHSKU [InacrooOpasni, | BKparieHa, Kaparay
ITUHKOBI chaneput OapuTH3zaris, THI3/A, CKJIaJHl | MacHBHA (Kazaxcrtan)

OKBapIFOBaHHS

30HU




7. KOJTYEZAHHI POJOBHUIIIA.

1. 3HavyeHHs KOTYEIaHH] POJOBHIIIA.

2. Cxema 3B'3Ky IIMX POAOBHUIIL 3 TEOCUHKIIHATBHUM BYJIKaHI3MOM.

3. O13UKO-XIMIYH1 YMOBH YTBOPEHHS.

a) THCK,

0) TemMIiepaTypHUd peKHM,

B) 0COOJIMBOCTI PYAOYTBOPEHHS PO3UHHIB,

T') eTaIy pyI0yTBOPEHHS 11X OCHOBHI PUCH.

4. T'eonoriuxi yMOBU (POpMyBaHHS

a) 3B'130K 3 CyOMapuHHUM CIILTITO-KEPaTOPipOBUM BYJIKaHIZMOM,

0) XapakTepHi 3MiHH BMIILYIOUHX MOP1I,

B) 0COOJIMBOCTI T€0JIOTIYHOT CTPYKTYPH,

I') TeOJIOT1YHHH BIK,

1) Knacuikarrist KordeaaHHUX POJOBHII (METaCOMATHYHI, BYJIKAHOT€HHO-0CAIOBI 1
KOMOIHOBaHi).

5. XapakTeprcTrKa KOTueJaHOBUX POJIOBHIIL

a) HalBaXXJIMBIIIIl O3HAKH,

0) mpuknanu ponosui (Ypynceke, Cupari. Kapkas)

BuB4eHHS MaHOI TPyHU POJOBHIN 0arato B 4OMYy CXOXKE CXEMOIO 3 paHiIle
PO3TISTHY TUMH TPYTIAMH POIOBHIIL.

Ha npukianax poaoBuil HE0OX1AHO BI3HAYATH JIMILIE 3aralibHI JJI TPYIH PUCH,
TOMY III0 XapaKTEPUCTUKA KJIACIB BIIPI3HAETHCA CIICIM(IKOIO MOTBOBUX CIIOCTEPEKEHD 32
MOpPGOJIOTIER0 TTOKIIA/IIB 1 KOHTAKTIB 3 BMIIIYIOUMMH TTOpoJaMu. JIesiki 03HaK MOXKYTh
OyTH Bi3HaueHi 3a mTyhamu pyn (CKIaa cyab]iiB i XapaKTepHi 3MIHH TOP1N).

Mexanizm ¢GopMyBaHHS KOJYEIAHHUX POJIOBHUI HEOOXIMHO PO3TIISTHYTH Ha
saranbHii cxemi (puc. 170. CmipHos, 1969).



Konuenannblie (cepuIUTO-NPONUINTOBBIE) MECTOPOXKICHUS

Taomug 17.

Pynni ¢popmanii MinepainbHi MertacoMaTi4Hi 3MiHH Bwminryroui dopmu Tin TekcTypsl [puknanu
acoriarii OPOIH POIOBUII
MIJTHOKO/IY€ETaHHA XaJIBKOMIPHT, OKBapIIOBaHH, CIILIITH, JIIH3H, MacHBHa, Pio-TiaTo
HipUT, MPOTHUH, CepUIIUTH3ALlIA, Keparodipw, KHITIOTIOT00H1 M0JI0CYATO- (Icnanist), Ma.
canepur, OOPHIT, PO TH3ALTis anpbiTodipw, 30HH 1iapyBari, Kagka3
cynbhocori niaba3u OpekuuneBi (BipmeHis),
VYpymceke (Pocist)
CipuaHOKOJTYeTaHHA MIPUT, TIPOTHH TEX came TEX came TEX came TEX caMe Brnacenuixceke
(Pocis)
noJriMeTasiuHa cdanepur, mipur, TEX came TEX came TEX came TEX came Pynuwmii Anrai,
TJICHIT, Tysa (Pocis)
XaJIbKOMIPUT,
cynbdocoi
30J10TO-CpiOHA ANEKTPYM, MPOMLTITH3ALTIS, BYJIKQHITH KU, 30HU MIPOKUITKOBO- Kamuatka (Pocis)
KOJTYe1aHa apreHTuT, amyJspu3aris, CEPeIHBOrO 1 noIpiOHEHHs BKpaIUieHi
cyabdocoi, aJTyHITi3alis, KHCJIOTO CKJIaay
TeIypiay, KaOJIHITHU3AIS
cynbdiau
6apuToBa Oaput, cyabdiau, OapuTH3arlis, Bynkanitu Kunn, MacusHa, Yosnap
KBapIl aprimsanis OCHOBHOTO 1 MIPOXKUITKOB1 IIPOXKUIIKOBA (AzepOaiimxkan),
anpbiTOdipoBOro 30HH KyTaiceke (I'py3is)
CKIIaTy
MIiIHO-IIE0JIITOBA caMoOpojHa MiJIb, MPONWINTHA3ALUS Bynkaniti JKunomono6mi, MIPOKUIIKOBA, 0. Bepxue (CILA),
LIEOTITH OCHOBHI 1 KHCIII 30HU MacHBHa, Cxin. Cubip
TPIIIMHYBATOCTI BKpaIjieHa (Pocis)




8. POJIOBMUILIA OBJIACTEN
CYUYACHOI'O BYJIKAHU3MY

1. 3nayeHHs.

2. [Tigposzin.

3. KopucHi xonanuam.

4. ®13UK0-XIMI4HI YMOBU

a) CKJIa/l BYJIKaHIYHUX MIPOTYKTIB,

0) XiMi3M BOJIH,

B) TeMIIepaTypH,

') TUCKH.

5. 'eosnoriuni ymoBH

a) Ha3eMHUH BYJIKaHI3M,

0) IiIBOJTHUM BYJIKaHI3M,

B) OCHOBHI rajty3i Cy4acHOT'0 BYJIKaHI3MY.

6. PoyoBuiia MiHepaabHUX 1 TEPMATBHUX JKEPET.

7. Excransuiiini (¢pym3aposibHi 1 cynbdaTapHi) poOBHUIIIA.

8. PoyioBuiia mipokiacTU4Hi 1 JJABOBOTO MaTepiany.

PonoBuia obsnacteil MOI0A0T0 ByJIKaHI3MY (HA3€MHOTO 1 MiJABOJAHOTO) TICHO
MOB's13aH1 BYJIKAHOTEHHO-T1JIPOTEPMATILHUMU MTPOIIECAMH.

Bix iHIIMX TOCTMAarMaTUYHUX POJOBUIN BOHU BIAPIZHSIOTHCS THM, IO
JO3BOJISIIOTH ~ 0€3MOCEepeTHhO  BUKOPUCTOBYBAaTH  (OpMHU  TEpEeHECEHHs, fKl
CIIOCTEPIraloThesl 1 AesKi HUIsiXu (GOpMyBaHHsS CKyMm4eHb. ByikaHIYHI MPOIYyKTH
JO3BOJISIIOTH CYJIUTU TIPO TEMIEPATYPH PO3YMHIB, MEXaHI3MHU HAKOIMUYEHHS 1 1HIII
naHl. BoHM mponuBaloTh CBITJIO HA MPOLIECH T1APOTEPMATIBHOTO 1 BYJKAHIYHOIO
PYZIOYTBOPEHHS B MUHYJII €TIOXH.



PonoBuia obnacreil ByakaHi3My

Tabmnuma 18

Pynni popmanii |  MinepanbHi MeracoMaTHUHO- [Toponu dopmu Tia Texctypu [Mpukmnaam
acoriartii TiApOTEpMaITbHI POOBUII]
3MIHH
pTyTHa KHHOBAp, ormaizaris, BYJIKaHITH MIPOKHIIKH, BKparuieHa, Cynsdyp beni
peanbrap, refzepuruzanis, Cepenboro u 30HU I’ ATHUCTA (CIIA), MonTe
AHTHUMOHIT, KaoJIIHITU3AIlis KHUCJIOTO Awmiara (Itamis),
cipka, orna CKJIaJly, TEpMU KamuyaTka
(Pocis)
OnoB’siHa HepeB’aHucTe onaizaris, PHOJIITH, MIPOKHIIKH, BKparuieHa- Jlxaniaaa
0JIOBO, TEMATHT, apruiizaris, JAIUTH, JIaTITH 30HU IIPOKUIIKOBA (Pocis),
onan LEOJIITI3aIlis ['yanaxyro
(Mexkcuka)
CamopoaHoi caMOpOJIHa ora3aris, cydJacHi MMOTOKH, MacHBHa, ['tomrop
CIpKH CipKa, KaoJTiHI3aIs aH/e3uTH, TyQu | CKIAIHI TiJia HA BKparuieHa, (Azepbaiimxan),
cynbdinna, cxuiax MIPOKHUIIKOBA, Xopoberry
ortaJi, KaoJiHIT BYJIKaHIB KOpPKOBa (Smownis),
Komiano (Yuni)
O6opaToBas CacoJIiH, omai3aris, Bopna xucnora tepmanbHuX mKepen (byTapond i Tockana
NapAepeir, reizepuTu3anis coddioni) (Iramis)

o1an




PO3AUI 1. EK3OI'EHHO-OCAJJOBI POJIOBUIIIA

I.POAOBUIIA BUBITPFOBAHHA

1. 3nauenHs.

2. Iligpo3zmin.

3. PeuoBrHHUI CKIIa] KOPUCHUX KOTATHH.

4. Texctypu 1 CTPYKTYpH.

5. Mopdomoris Ti.

6. di3uKo-XiMIYHI YMOBHU YTBOPECHHS:

a) ¢pakTOpu BUBITPIOBAHHSI,

0) BogHa Mirparlis eJI€MEHTIB,

B) CTaI1l{HICTh BUBITPIOBAHHS,

') poJb TEMIIEPATYPH.

7. I'eosoriuHi yMOBH (POpMYyBaHHS:

a) KJIiMaT 1 Moro poJib,

0) poJsib mopi,

B) perioHajbHa 1 BEPTHKAJIbHA 30HAIBHICTD,

T') CIIPUSATINBI T€OMOP(OIIOTIYHI YMOBH,

1) TIIPOJIOTIYHI Ta T1POreoIOT14HI YMOBH.

8. Knacudikarrist pooBHUII BUBITPIOBAHHS.

9. Xapaktepuctuka pogoBuIIl (KOp BUBITPIOBAHHS, KAleIOXiB, PO3CUITIB
BUBITPIOBAHHS):

a) OCHOBHI1 O3HaKH,

0) MaTepiaNibHUM CKJIaJl KOPUCHUX KOTIaJIMH,

B) MIPUKJIAIU POJOBUIILI.

Ex30reHH1 ponoBuila B cCBOeMY (pOpMyBaHHI 3yMOBJIEHI HU3KOIO (PaKTOPIB,
110 BUSIBJISIIOTBCS TUIBKM B MOBEPXHEBUX YMOBAaxX (BUIBHUI KHUCEHb, OPTaHI3MH 1
OpraHiyHa pe4yoBHHA) B XO1 MPOLECIB (PI3UYHOrO 1 XIMIYHOTO BUBITPIOBAHHS.

HaliBaxnuBIIIMMHA ~ OCOOJIMBOCTAMM ~ IIUX  POJOBHUII €  CTaAlNHICTh
dbopMyBaHHS 1 30HAJIBHICTH OYJOBH, TICHO MOB'SI3aHUX 3 CUTYaIlsIMA XIMIYHOTO
BUBITprOBaHHA (Tab1.19).

[Ipn 3HallOMCTBI 31 3pa3kamMH MOpiJ 1 KOPUCHUX KOMAJIMH BaXKJIMBO
BCTAHOBJIOBaTH iX Micue (opMyBaHHS B poO3pi3l KOp, MNOCHIJOBHICTh iX
(bopMyBaHHsI, MOJOKEHHA B MPODUIAX KOP, CKIIAJ BUXITHUX MOPIA 1 T.A.

[Tpuxmnaau pogosuni (1ads.20).



[Tpodini kop BUBITPIOBAaHHS

Taomurg 19.

I'eoxiMiuHi 30HUA

MinepalibHi 30HU

KopucHi xonanuau

yJIBTPAOCHOBHI OCHOBHI JTy>KH1 KHCIT
KinneBoro Oxpucra OXpHCTO-TIOCITOBA | OXPUCTO-KAOMIHIT- | OXPUCTO- Jlateputn
rigpomizy 3 KaOJIIHITOM riociToBa KaOJTiHITO- (6okcuTH, Oypi
ribcitoBa 3aJT13HAKHU, OXPH)

HenosHoro HountponitoBa OXPHUCTO- KaoJIIHITOBA KaoJIIHITOBA Kaoninu,
riapomsy i KaoJIIHITOBAl HOHTPOHITH
KIHIIEBOTO (ramya3iToBa) (HIKEJIEHOCHI)
BIJTYTOBYBaHHSI
BunyrosyBanus KEepOoJIiTOBa T1POCIIIOAUCTO- T1POCIIOANCTA 3 KaoJIIHIT- I'muan

TIAPOXJIOPUTOBA 3 | MOHTMOPIJIOHITOM | TUAPOCIIOAUCTA

MOHTMOPHUJIOHITOBA (MOHTMOPHJIOHIT)

Juzenrterpariis i
MOYaTKOBE
BIJTYTOBYBaHHSI
(rimpatariii)

nepeBakaHHs MPOAYKTIB (hI3MYHOTO BUBITPIOBAHHS,
rigpaTyBaHHS

MiHepanu CBIXKUX
nopia




PopoBuiia BUBITPIOBaHHS

Taomurg 20.

Pynni (cupoBuHH1) [Tpodins kop IcxonHi, BMinTyOUi dopmu Tin Texctypu [Ipuknanu pogoBuii
dopmanii BUBITPIOBaHHSA Opoax
BypozanizusakoBa OXPHUCTO-JIATEPUTHUNA | CEPIICHTUHITH IIaCTONOAI0H, 3eMJIHCTI Mankincekuit (ITiBH.
riameoopasHi KaBkas),
€nuzasetinceke (Cep.
VYpan)
Bokcurosa JTATCPUTHUH, MOBHUK | rpaHiToinw, 6azanetu | [lmameoOpasHi, 3emiucTa, 6000Ba Iamis
IU1aCTONOJ00H1
Kaomninosa KaOJIIHITOBUI CHEHITH, TPAHITOI N TEX came 3eMJINCTa 3anopixoks (YkpaiHa)
Hikenenocna HOHTPOHITOBUH 1 yIbTpaba3uTu, TEX caMe 3eMJINCTa [ToGyxxs1, Cep.
OXPHUCTHUH CEpIICHTUHITH, TYHITH [Mpunninpos’s, ITiBm.
Ypan
MapraniieBa MOBHUH, JTaTEPUTHUI BaIlHAKY, Ty(QH Ta iH. THi3[a, 30HH CaKMCTA, 3EMJINCTA, Kyo6a, Iumis, [TiBx.
KOHKpeIliiiHa VYpan
Bepmukyitoa LUIATTHUAN yIbTpaba3uTH, Ty>KH1 3 | J1H30I0/100HI, pemnikToBa Koszaop (Pocis)
(aoromitom iameoOpasHi
3ani3Ha HUTITHUHA cynbdinHi 1 mameoopasHi 3eMJIMCTa, MaCUBHA Anrait
KapOOHaTHI pyan
3ami3a
EnroBianbHi po3cUNM | yJIaMKOBH, Kopinni nopoau ta ix | pI3HOMaHITHI CKJIaJHl | BKparieHa, MacuBHa B | MalOyka (TaHn3aHis),

(ayMa3iB, TJIaTHHM,
30J10Ta, IUPKOHIIO,
0JIOBa Ta 1H.)

TJIMHUCTHI Ta 1.

1eO1HHO-TJIMHUCTI
MIPOYKTH

30HH, JIIH3000pa3Hi
p

caMopoJIKax

SxyTis, Ypan,
InnokuTaii, bpasumis




2. IHOUIBTPALIIHI POJOBUILIA.

|. 3naueHHs.

2. TlonoxenHs 1HGUIBTPALIMHUX POJIOBHMIIL.

3. di3uK0-XIMIYH1 YMOBH:

a) MoO1ti3artis,

0) mepeHeceHHs,

B) BIJIKJIaJICHHS,

T') XIMi3M IPOIIECIB.

4. I"'eonoriuHi yMOBH (pOpMYBaHHS:

a) poJIb TPYHTOBUX 1 HAIIIPHUX BOJI,

0) kiacudikaris iIHPUIBTPALIHHUX POTOBUIII.

5. XapakTepucTuKa 1 NPUKIaA1 POJOBHILL

a) poJIOBMINIA, TIOB'sI3aH1 3 TPYHTOBUMH BOJIaMH,

0) poaoBuIIa, MOB'sI3aH1 3 HAIIPHUMU BOAAMMU.

[HdinpTpariiini pogoBuia B CBOeMy (OpPMYBaHHI Ha erari MoOimi3amii
PEYOBHHM MOB'A3aH1 3 MPOLIECAMU: BHIIYTOBYBAHHS B 30HI BUBITPIOBAHHS, aje 3a
YMOBaMHU BIAKJIAJACHHS PEYOBHHM 3aiiMarOTh 0coOsimBe cTaHoBuIE. OCTaHHE 1
J03BOJISIE BUAUIATH iX B CAMOCTINHY TpYyILy.

B dbopmyBanHI TUX POIOBHUII] PO3PI3HAIOTH MEXaHIYHI Ta TeoXiMiuH1 O0ap’epu
— JIISHKH PI3Koi 3MIHM yMOB Ha TNUIAXax Mirpamii pedyoBUHU (IIOPOJIH,
OKHUCIIIOBAJIbHO-BITHOBHI ~ PO3JILJIM, KHUCJIOTHO-JIY’KHI YMOBH Ta 1H.). XiMI3M
MPOILIECIB, IO MPOTIKAOTh CBOEPIAHUM 1 MOKE OyTH PO3IJIIHYTUH Ha KOHKPETHHX
POJIOBHUILIAX YpaHY, MiJil, 3a1113a. CIPKH Ta 1H.

PekoMeHy0ThCsl MPUKIIaU pOAOBUIL ypaHy, Mifl, 3aii3a Ta iH. (Tabn.21)



[adinbrpaniitni ponoBuia

Taomung 21.

Pynni popmarii Jlxepeno Bwmimtyroui mopoau dopmu Tin Texkctypu [Ipuknagu
PEYOBUHU POJIOBHIIL
VYpanona CUHTE€HETUYHO- CTPOKATOKOJILOPOBI | MJIaCTOOOPAa3H, BKpAILICHHS, [TnaTo Konopano
pO3CisiHI KOHIJIOMEpPATH, J1H30M0/110H1, IPOKUIIKOBO- (CIIIA), AMOpo3sis
MICKOBUKH, TY(H, CTPIYKOIOA10H, o 110Ha, Jleiik (CIIA)
BAITHAKH, KUIBIIEBI (POJIN) 1 PETIKTOBA,
OITYMIHO3HI 1 THi31a IIPOKUIIKOBA
BYTJIUCTI
Migna CHHT€HETUYHO- MIJIHICTI TIICKOBHKH | THI3/10BI, JIIH30- BKpaIujicHa, 3ax. Ypaiu
(mcKoBHUCTA) pO3CisiHI I1aCTONOA10HI I’ ITHUCTA,
POKUIIKA
3anizopyaHa 1HbTBTpaIs nicyaHo-rMHKCTI, | JIiH30- 1 macTo- YKEJIBAKOBA, AlamnaeBcbke
(cuaepuToBa) BaIHSIKHU noAioH1 3eMJIMCTa (Cxin. Ypan)
Cipka TiTc, aHT1IPUT KapOOHATHO- IJ1aCTONOMI0H1 BKparuicHa, [opcy (Cep.
cynbdartHi nepeprBYaCTI 3eMJIMCTA A3zus),
CuspaHbCbKe
(IToBomxs),
Po3nonbHe
(ITepenkapmnarts)
Incy cynbdiau Kap6onathi THi3la MacHBHa [TiBa. — 3ax. Ipan
boparis pO3CisiHUI AHTIIPUT 1 TIIC J1H3000pa3Hi, BKpaIuieHa, Inpepcbke
KaaioopuT «IIUISAT, TIIMHA YKUJIOTO110H1, MaCHBHO- (Kazaxctan)

CKJIaH1 (30HH
BUJTYTOBYBaHHS 1
3aIIOBHEHHS)

MIPOKUIIKOBA Ta 1H.




3. OCAJIOBI POAOBHIIIA.

OcanoBi poONOBUINA MICTITh MEPEBAXKHY Macy KOPHUCHHMX KOMaduH (BCi
MIHEpaJIbHE MAJIMBO - BYTUUIsL, HadTa, TOPIOUl Ta3H; Py MapraHIlio, aJloMIHIIO 1
3aJTi3a, MiHepasbH1 J0OpHUBA 1 COJI1, PO3CHUIIHN 0JIarOpOJHUX METaliB, YHCICHHI BUIU
HEMETaJeBOI CHUPOBHHHM), IO JOMIHYIOTh B HApOJHOMY Tocmoaapctsi. ['pyma
BHBYAETHCA B MJIaHI HACTYTHUX MUTaHb:

1. 3naueHHs rpynu.

2. Iligpo3zmin.

3. ®opmu TiI.

4. Pe4OBUHHMM CKJIaJl KOPUCHUX KOIAJIUH, TEKCTYPHU 1 CTPYKTYPH.

5. ®i3iko-XiMIYHI YMOBHM CEIMMEHTAIlli, JlareHe3y, KaTareHesy 1
MeTareHesy.

6. ['eonoriuni yMOBH (CIIPSIMOBaHICTh, HE3BOPOTHICTH 1 MEPIOAUYHICTD)

a) €BOJIIOLIISI 0CAJI0BOTO PYJIOYTBOPEHHS,

0) pucH 0CcaJI0BOTO pyJOYTBOPEHHS,

B) poJib 010J0T1YHUX (PAKTOPIB,

) ocazioBi popmaiii.

7. Kiacudikariist ocajoBuX poI0BHIII,

8.XapakTepicTika MEXaHIYHUX, XIMIYHHUX 1 010XIMIYHUX POJIOBHUII]

a) OCHOBHI O3HaKH,

0) peYOBMHHUM CKJIa],

B) NMPUKJIAIU POJIOBUII] PO3CHUIIIB, PY/I 3aJ1i3a, MAPTAHIIIO 1 AJIFOMIHIt0, COJIEH,
dochopuTiB 1 KaycTOOI0IUTIB.

BuBueHHs1 maHOl Tpynu pPOAOBHIN BKIIOYAE OMPAIOBAHHS MUTaHb TEOPii
0CaJiIoBOT0  MpOIeCy, OCOONMBOCTEH  (OpMYBaHHS  POJIOBMIN  PO3CHIIIB,
MOCIIIIOBHOCTI COJICYTBOPEHHSI B MPHUPOJAHUX YMOBAaX, HAKOMHWYEHHS 3alli3HHX,
MaprasieBux 1 anoMiHieBUX pyd. OcoOnuBy yBary ciif OpUIIIUTH O10XIMIYHUM
nporiecaM (GopmyBaHHsS (PochopUTiB, BYTULIS 1 TOPIOYUX CIIAHINB, iX POJi OpH
YTBOPEHHI HAPTH 1 rasy.

[Ipu poOOTI 3 KOMEKIIIMU KOPUCHUX KOMAIHMH 1 rpadiyHUMHU MaTepiaJaMu
[I0JI0 KOHKPETHUX POJOBHIL F'OJIOBHY yBary 30CE€peIuTH Ha ICTOTHUX T€HETHYHUX
o3HaKax (OCa/PKCHHS 3 CYCIEH31M, KOJIOIMHUX 1 ICTHHHUX PO3YMHIB, (haliasibHi-
najeorerpadivni naxi, OyaoBa Ta MOpdOoIIOTis MOKIaAIB (T7) XapaKTepHl 3MiHH 1
T.IL.).

3a pO3CUIMHUMH POJAOBUILIAMHU MPUIIIUTH FOJIOBHY yBary 03Hakam MiHEpasiB
pPO3CHUIIIB, MEXaHI3MYy HAKOMWYEHHsI I[IHHUX MIHEpaJiB B pI3HUX YMOBaX,
reoyioriyHuM ((darianpHO-nIaneoreorpadgpiyHuM) yMoBaMm (popMmyBaHHs poaosuil.Ha
KOHKPETHUX POJOBHUINAX BUAUIUTH €JIEMEHTH, IO XapaKTepU3ylTh OyI0BY
poscuriB (rpedenb, mckKiB, TOpPy Ta iH.)

VY mpoiiecax CONEHAKONMUYEHHS BAXJIMBO YCBIJIOMUTH MOCIHIIOBHICTh CaJKU
coJieit mpu ocoioHeHH] (pyOikHUN % cOTOHOCTI) B OaceiiHax (JaryHu, o3epa Ta iH.).

3a pynamMu 3ai1i3a, Maprasiiio 1 aTIOMIHII0 3BEpHYTH yBary Ha 3BOJIIOLII0 popM
MEPEHECEHHs, JIOKaM3aIlilo 1X MOKIaaAiB y 0aceHOBUX BBIAKIAAAX- 1 T€OJOTTUHY
CHUIbHICTh YMOB (JOPMYBaHHS.



HaliBaxmuBIIMMHA MATAHHSIMH 110 OI0TEHHUM 1 010XIMIYHMM POJOBHII - 11€
pOJIb OpraHi3MiB, BUOIPKOBICTh HAKOTMUYEHHS HUMH PEYOBHMHU, XIMI3M IPOLIECIB
HIEPETBOPEHHS B 0CA[l 1 IOPOY.



OcanoBi popmariii Ta iX KOPUCHI KOTTAJTUHU

Taomung 22.

r€OCUHKITIHAJIbHI iatopmeHi
paHHs cepenHs M13HS
YiaamkoBa KapOonaro-dJimena MagacoBa IlimaxHo-ranHucTa
(KoHTJIOMEpAaTH, TIIIAHO- (BarHsIKU, Meprei, TIIUHN) (raJleyHUKH, MICKU) (ByTJIl, BOTHETPUBKI TJIUHU,
TJIMHUCTI TOPOJIN) po3cunu ookcutH, Fe, Mn pynu;

KapOonartHi
(Bamusiku, kapOoHaTu Fe, Mn,

dhochoputn)

HIamo3uToBa

(cuitikaTHI pyau)
Fe, Mn

Kpemnucra
(porosuku 3 Fe, Mn)

BiTtymiHo3HA
(aprimiTH, TAMHUCTI CIIAHIII 3
cynbdigamu Ta ypaHOM)

Tepurenno-gaimena
(MTICKOBUKH, TJIMHM )

Kaycro0ioJsiToBa
(Byruuis, HadTa, ra3, minaHo-
TJIMHKUCTI TIOPOJIN)

Crpokaro3adapsJieHa
(TIaHO-TIIMHUCTI, MIJTUCTI,

YPaHOHOCH1)

ConenocHa
(kKaM. ClJIb, aHT1IPUT, KaTiiHI
cou, Ha(ra, raz)

Himano-ranHucra
(HagTOra30BYIIICHOCHI:

Ha(Ta, ra3, Byrijuis)

pO3CHUIN)

BiTymino3Ha

(TuHU, apriIiTH, TOPIOYl
CJIaHIIl, HAPTOBUPOOIIIOY1
MOPOJIN )

Kpapu-nimana, kpapu-
L[JAaYKOHITOBO-(hochopuToBa

(KB. TIICKH, TJIayK. MICKH,

dbochoputn)

KapGonaTHa Ta rimnco-
0JIOMITOBA
(BaITHSIKH, JOJOMITH30BaH1

BaITHSAKH, IOJIOMITH, MEPTelIi,
TITICH).




Knacudikanist ByrineHocHUX dopMariii

Taomung 23.

I'pymm [MTigrpymnu Turnm [MTinTunm Bunu [Tpuknanu Gpopmariiit
(3a nmanamadTom) (3a (amiabHOIO 3a OaceliHaMHu
00CTaHOBKOIO)
EBreocunkiiHaibHa [TporuHiB HaAOIIBII MixripHi [Mpubepexno-moperki | Cxia. Ypan (C1)
PYXOMUX [EHTPAIbHUX
30H
5 [TepenoBux Ta aHAJIOTIYHHUX M BuyTpumnix ta MixripHi Ta Bin nmpubepexHo- Kysb6ac (C-P),
E MIPOTHHIB TepeoBnx (xpaiioBUX) | IepenripHi MOPCBKHUX J10 Jlon6ac, ' }
= MPOTHHIB npudepexHo- Kaparannincekuii,
§ KOHTHHEHTAJIbHUX [Teuopchkuit
2
MioreocuHKIHaIbHA 30BHIIIHIX TPOTUHIB nepeAripHi [Ipubepexno- Kuzenoscekuii 6aceitn
MOPCBKUX i
npulepekHo-
KOHTHHEHTAJIHHUX
< [IpoMI>KHUX IPOTHHIB | MIXKT1pHI [Ipubepexno- MiHnycCiHCbKUH,
; OaceitHOBI i Bypeincbkuit
'% BHYTPILIHBO-
é- KOHTUHEHTAJIbHI
HpeBHix matdopm BryTpumHix ta PiBuunHI 1 nepenripai | [IpubepesxHo- [TimMocKOBHMIA,
30BHIIIHIX CTIHKUX MOPCBKI Ta TyHrycekui,
< a00 aKTHBI30BaHUX npubepexHo- JIHITPONIETPOBCHKHIA
2 MIPOTHHIB KOHTUHEHTAJIbH1
3
'?; [Ipupoznamuux, MixripHi BHyTpIiIIHbOKOHTH- Yens101HCHKHIH,
é Monoaux mnatdopm yCIIaJIKOBaHHUX, B HEHTaJbHI Typraiicekun,
COJITHOKYTIOJIbHUX Ky3zb6ac (J)

CTPYKTYpax Ta iH.
MPOTHHIB




Tunosi ByriieHOCHI 6aceiiHu Ta poI0BHUIIA

Ta0muis 24.

[enetnyni IMapamerpu GaceliHiB Ta Bik nposyKTHBHAX [TpomuciioBi nani
I'pymu igrpymu Tumn ponoBuIL TOBII| KinpkicTh ByriTbHEX IMoTyxHicTh SIkicTh Byriyuist (MapKu)
MJI1acTiB BYTUTBHUX
IJIACTIB, M
I'eocuHKINHAIBHAS Buytpimmnix 3amagus | Cxin. Ypan Ci 10-40 1-2-6-10 I,K
re0aHTUKITIHATEH (€ropmmHCHKO-
Kam’sinchKe)
Haxnanenux 3anaaud | Cy4aHChKHi K1 15-16 0,6-1,5 I, A-A
AHTUKITIHOPIEB
DHireoCHHKIII- [pureocunkmi- Iapareocunkiinams- | JloHeNbKUi C2 20-30 0,7-1,5 I, T, K, K, KK, TIC, I1, A
HAJIbHUMU HAJIBHUX MPOTHHIB HUX
KpaeBux nporuHis IeyopcpKuii P 10-15 0,7-2,5 I,T, K K, IIC, IT
JleHchkuii J 3-37 0,7-2,4 B, O,T,K
BHyTpimmHix VcenaakoBanux Kaparanauacbkuit C: 20 0,7-4,9-6 I,T, TK, X, K, KX, IIC
MIPOTHHIB MIPOTHHIB Kysuerpkuit C,P 80 0,7-10 I,T, XK K, IIC, CC, IT
Haxmanenux 3amaans | MiHyCiHCBKHI C 40-80 1,5-6-17 I, T
DkibacTyHChKU C1 4 20-90 B, I, X, K
Bypeincbkuii 20 1-5 b, A, T
[Mnatpopmena JlpeBHix miathopm CuHeki3 IToamockoBHMIA C 1-2 1,4-3 b
IpxyTCHKMiA Ji-J2 1-5 1,3-10-14 B, A, T
TyHrychKuit P 12-17 1,3-4,5-5 T,K K II
[penripuuii Ha Koxkylicpkuit P 17-27 1o 61 I, 1
OKpaiHaxX CHHEKJIi3
TexkToHIYHUX [iBa. — SAAxyTCHKMiA J3, K 5-7 0,7-3,5-25 XK, K, IIC, I1
3arnajnH IIUTIB
Momoaux riardpopm | IlocToporeHnnx YensOiHCHKHiA T2, T3, &1 1-3 60-200 B, T
3amaguH ApKaroiiHchKe K2 3-10 1-14 a,r
VcnagkoBaHUX KaHcbko- AYNHCHKHI Ji1, &2 1-5 1,8-50-100 b
3amaang
HeoTekToHIYHUX BuknHCBHKE P3, N1 15 2-10-35 b
3anajuH
Sanaana [TiBa. — YpanbChKuii P3, N1 1-3 5-20-100 b
COJISTHOKYTIOJIbHUX HoBoamutpieBchke P3, N:1 5-14 4-10-60 b
30H
Cuneknis Kusno-PaiiunxnHChKe K, P1 2 1-2-6 b
OmnimratdopmeHa Cc 5 0,5-2 O, T, K
CanHONIapTU3aHCHKE J1 2-18 0,7-1,5 a,r
(KaHCbhKO-A4HHCHKE)
AHrpeHcbke J 1-2 1o 50 b
J 3-57 1-5-15 B, 1 u np.




4. BYJIKAHOT'EHHO-OCAJIOBI POJJOBUIIIA.

BynkaHOreHHO-0Ca0BI pOJOBHUINA 3aliMalOTh OCOOJMBE CTAaHOBHILE. 3a
JoKepellaMyd PEYOBHHHM 1 TIpoliecaM Moro HaKOMUYEHHS BOHU 3aiiMaloTh 0coOJMBE
MOJIO)KEHHSI B TEHETHYHIM CHCTeMaTHIll POJOBUI. A30HAJIBHICTh IIUX POJIOBHILI,
€BOJIIOIISL  BYJIKAHOT€HHO-OCAJIOBOTO  JIITOT€HE3y, pUCH OyJ0BM  IOKJIAJiB
JO3BOJISIIOTh  BUAUISITH BYJIKAHOT€HHO-0OCAJIOBI POJIOBHUINIA B OKpPEMYy TIpYILy.
BaxxyimBrMU NUTaHHSIMU 11 BUBUEHHS €:

1. 3nayeHHs.

2. [TonoxeHHsl.

3. ®opmu TiI.

4. PedOBUHHMI CKJIAJI 1 IKICTH PY/I.

5. ®i3uK0-XiMIYH1 OCOOIMBOCTI PYI0yTBOPECHHSI.

6. T'eonoriyni ymoBu (opmyBaHHS (IOJOXKEHHS, BYJKaHI3M, MmiiaTGopMm Ta
TC€OCUHKIIIHAJIEH, CTPYKTYpH, BIK Ta 1H.).

7. OCHOBHI PUCH POJIOBHIII 3aj1i3a, MapraHIlo, ATFOMIHIIO 1 CyIb(QIIHUX PY/I.
[Ipukiagu poaoBHILL.

[Tpuxknaau ponosui (JIan dins, Amaiika, Atacy 1 iH.).



PO3UI 1V. METAMOP®OTI'EHHI POAOBUIIIA.
1. METAMOP®OT'EHHI POJIOBUIIIA.

1. 3nauenns cepii.

2. Iligpo3zmin.

3. PeuoBuii ckiiaj, TEKCTYpH Ta CTPYKTYPHU KOPUCHUX KOTIAJIMH.

4, ®13UK0-XIMIYH1 YMOBH:

a) TeMIepaTypH,

0) TUCKH,

B) POJIb BOJIY, BYTJICKUCIIOTH Ta 1H.,

r) arii perioHaaIbHOTO 1 KOHTAKTOBOI'O MeTaMopdi3my,

1) MmeTamopdi3M 1 METacoMaTo3, iX BIZIMIHHOCTI.

5. 'eosoriuHi yMOBHM YTBOPEHHS POJIOBUIIL:

a) Te0JIOT14HI CTPYKTYPH,

0) reoJIoriYHUM BiK,

B) 3B'SI30K KOPUCHUX KOMAJIMH 3 (arisiMu MeTamopdizmy,

I') €BOJIIOLIISI MEeTaMOP(MIUHUX MPOIIECIB,

1) Kinacudikaiis MetaMop(OreHHUX POJIOBHIII.

6. Xapakrtepuctuka MeramopQizoBaHHUX, MeTamMop(hiyHMX 1 yiIbTpa
MeTaMOP(PIYHUX POJTOBHUIIL:

a) OCHOBHI O3HaKH,

0) MaTepianbHUI CKJIaJ KOPUCHUX KOTIAJIMH,

B) piBHI TJTMOWHH,

r) npukiaau pogoswuin 3aiiza (Kpusuii Pir, KMA), mapraniro (1. Kazaxcran,
[amis), 3omora (BitBatepcpann, IIAP), rpadiry (3aBams, Kypeickke), KiaHITOBUX 1
cirimaniToBux crnaHiiB (Kapemnis, fAxytis), myckoity 1 6iotury (Kombchkwii
MiBOCTPIB, AJjIaH) Ta IHIIIL.

BuBuenHss Benukoi cepii MeTamMOpOTreHHHX POJIOBUIN Mepeadaydae
OTpAIFOBaHHS JIEKIIHHOTO 1 JIITEpaTypHOT0 MaTepiainy 1 poOOTy 3 KOJEKIISIMU PY/I.

IIpu poOOTI 3 KOJIEKIIED KOPUCHUX KOMAJIUH KOHKPETHUX POJOBUII

YCBIJOMUTH T'€OJIOTIUHY MO3UIII0 1 0y10BY, TPUYPOUEHICTH J0 MEBHUX (arfii
PEriOHANIBHOTO 1, KOHTAKTOBOTO MeTaMopdizmy. Crij] BKa3aTH Ha MOKJIMBI BUX1HI
MOPOJIH 1 PYy/IH, iX MEPBUHHUI I'€HE3NC, a TAKOK MOKIIUBI ITUISIXU TTEPETBOPECHHS.

B omuci mTy(blB HEOOXITHO JeTabHINIe BIMOOPA3UTH TEHETUYHI O3HAKU
(TeKCTypHO CTPYKTYpHI OCOOJMMBOCTI, pPYyIHI 1 TOPOJOYTBOPIOIOYI MiHEpasH,
XapaKTEPHI TOETHAHHS TIOPIJT Ta 1H.). 32 TUTIOBUM POJIOBUIIIAMU HEOOX1THO BKa3aTH
reoJIOTIYHEe TMOJOKEHHS 1 OymoBy, (Gopmu Tij, CKiag pya 1 BMINIYIOUHUX TOPI,
MEPBUHHUHN TEHE3UC 1 IJISIXU MTePETBOPEHHS MpU POopMyBaHH1 POJIOBHIIL.



MeTtamopdizoBaHi pogoBHUIIIA

Taomung 25.

Pynni popmarii MinepanpHi Bwmimtyroui mopoau dopmu Tin Texkctypu 3pa3Ku poJOBUIL
acorarii
3anmizopyaHa MArHeTUT, JIEOTO- | XKaTI3UCTI IJIACTONOMI0H1 CMYTacTi, Kpuguii Pir
XJIOPUT, KBapI| KBapuutu,  darii CJIQHITIOBATI (Ykpaina), KMA
3€JICHUX CJIaHIIIB (Pocis)
Mapraniena rayeMaHit, OpayHiT | THEHCH, cJIaHIll, | IIACTOIOX10H1 CrnaniroBari Kaszaxcran, [naisa
KBapIIUTH,
MapMypbl
30710TO-ypaHoBa 30JI0TO, YPAHUHUT, | KBapIlEBl 1acToBa BKpaIuieHa B BiTBaTepcpann
OpaHepuT KOHIJIOMEpPATH, nacTonoaioHa EMEHTI (ITiBn. Adpuxka),
KBaplWTH, CIAHII KOHTJIOMEpATiB bnaiinn-Pisep
darrii 3€JICHUX (Kanana)
CJIaHIIIB
CBHHIIEBO-IIMHKOBA | TaJICHIT, c(hajepuT, | rHEHCH, CJIaHIIl | CKJIaaH1 CMyracTi, MacuBHi | bpoken-Ximr
MipPOTUH riiayko(aHoBi, (ABcrpautis),
am(}100iTOBI 1 CymniBan (Kanazna)
3€JICHUX CJIAHIIIB
I'padiToBa rpadit TEXK caMme IacTONOA10H1 CJIAHITIOBATI, 3aBams (Ykpaina),

BKparuieH1

Kypeiicske (Cubip)




MeTtamopdiuni po1oBHIIA

Tabmnura 26.

CupoBHHHI Ta pyJiHI MinepanpHi Bwmimyroui nopoau dopmu T Texctypu [Ipukitagm poaoBuy
dbopmarrii acorarii
KIaHITOBI KiaHiT,  criaiMauiT, | CraHiy, THeMCcH | IU1acTonoa10H1 MAacCHBHI, THI3/I0BI Axytia,  KeiiBcbke
aHJaTy31T TpaHyIiTOBOI (harii (Kapemis)
TUTAHOBA pyTHI TEX came Ta | TEX caMe TI0JIOCYATI, VYpan
am@i0oiTu BKpaIuieH1
eKJIoTiTOBOI (arrii
Ha)KJJaKOBa KOpYyHJ, xjoputoig | Mapmypu [MnactonoxiOHi CJIaHIIEBI VYpan (ITpuiptumis)
am¢16050B01 Parrii
rpaHaToBa rpaHaTH, OPTOKIIa3 Crnanni am@ibonosoi | [TnacrononiOui ClaHIleBl, BKpamieHi | Ypaiu, Kapenis
Ta rpaHyJiToBoidarrii
KpOBEJIbHUX Ta IH. — — IJIACTH — Jlapceke (KaBka3)
CJIaHIIIB
MapMypiB — — — —_— Tebepna (KaBka3)
Tabmuws 27
YasTpameramopdiuni
CupoBuHHI Ta pyaHi MinepanbHi Bwminryroui mopoau dopmu T Texkcrypu IIpuknaau poaoBuIL
dbopmarrii acorarii
CIIIOOHOCHI MYCKOBIT, 010TUT MHMI'MAaTHYHI, JH30MO10H1 )KWJIM, | BKparuieHa, MaCUBHA Kapenis, Annan,

MIErMaTUTH, THEUCH

pO3AyBH

VYkpaina




[MPUBJIM3HI TEMU
JUTSI HABYAJIBHO-I0CTIHOT pOOOTH CTYICHTIB
III 1 IV xypciB 3 quciuiuiing "KopucHi konanuau".
| YACTHUHA (6 cemectp)
1. bynoBa 3eMHOi KOpY KOHTUHEHTIB 1 OKEaHiB.
2. 3MICT XIMIYHUX €JIEMEHTIB B 3eMHiH KOPi.
3. 3HaueHHs BUBYEHHS MOPQOJIOTii MOKIAAIB, TEKCTYP, CTPYKTYpP KOPUCHUX
KOMaJIMH.
4, Knacudikartliss KOpUCHUX KOIAJIMH Ta iX POJIOBHIIL.
5. Acomiarrii XIMiYHHX €JIEMEHTIB KOPUCHUX KOTAJIHH.
6. Baecox M.B.JloMoHOCOBa B pO3BUTOK 3HaHb MPO KOPUCHI KOTIAJMHHU.
7. PeuoBuHHUI ckiiaq pya (TpyNyd MIHEpaTiB, TOMIIIKH, IKICTh PY).
8. [TapareHeTn4HMit aHaJI3 PY/I.
9. BuBdueHHs TEKCTyp pyA 1 iX kiacugikaris.
10. ITpoMucOBI MOKA3HUKH OIIHKH POJIOBHIIL.
11. Mobinizaiiisi pe4OBUHH.
12. ®akropu Mmirpaitii.
13. Cran pedoBuHU B 3eMHI KOPI.
14. KonuenTpailisi pe4oBUHU B 3eMHIH KOp1 (CIOCOOM HAKONTUYEHHS).
15. JI>xepena pe4OBHHM B P10y TBOPEHHI.
16. Bogna mirpariist eneMeHTiB.
17. PiBHi rOWHU YTBOPEHHS POJOBHIIL 1 KPUTEPIT OIIHKH.
18. Marmarusm 1 pyI0yTBOPEHHS B T€OCHHKJIIHAISIX.
19. IlnarpopMHuUii MarMaTu3M 1 pyJ10yTBOPEHHS.
20. ®akropu MoO1TI3ali Ta Mirpallii eeMeHTIB B 3eMHIN Kopi.
21. KopucHi KonaJIMHA OKEaHiB 1 MOPIB.

I, 11, IV HACTUHA (7 i 8 cemectp)

1. ®opmMu 3B’S3Ky MOCTMAarMaTMYHUX POJOBHUIN 3 MarMaTHYHUMHU
dbopmarrisimu (opogaMu).
. XiMi3M MTOCTMarMaTUYHUX PO3YHHIB.
. Cxia moctMarMaTUYHUX PO3UMHIB HA MPUKJIIAA1 POJOBHILA.
. KHCIIOTHICTB- 1Ty KHICTh PYJJOHOCHUX PO3YHHIB.
. @13UYH1 YMOBH MOCTMarMaTU4HOI0 PyA0yTBOPEHHS.
. [lnsxu pyxy mocTMarMaTHYHUX PO3UMHIB.
. [IpnunHm pyXy 1 LIBUJKICTH MEPEMIILICHHS PO3YUHIB.

8. I'muOuHuM 1 THCKHM (BKJIIOYAIOYM HAJIMIIKOBI TUCKHM) MPH YTBOPEHHI
€HJIOTCeHHHUX POJIOBHIII.

9. EBouttortis po34rHiB MO0 (PPOHTY MOCTMArMaTUYHOTO PYI0yTBOPEHHS.

10. ®dakTopu py10yTBOPEHHS 1 IPUYMHU KOHIICHTPAIll pEUOBUHH.

11. Kputuynuii  aHami3  poji  INHEBMATOJITOBUX  MPOIECIB B
NOCTMarMaTUYHOMY PYJI0yTBOPEHHI.

~NoO Ok~ W

* Bubip Temu HeoOXI1JTHO MOB'A3yBaTU 3 HASIBHUM MaTepiajioM MepIioi
BUPOOHUYOT MPAKTUKH.



12. OcHoBHI NpUHITUTIN KJIacudiKaIlli MOCTMAarMaTUYHUX POJTOBHIII.

13. Buau metacomMaro3y B METACOMATUYHO-T1IPOTEPMAIbHE PYAOYTBOPEHHS.

14. OdinpTpariiiauii eekT B MOCTMAarMaTUIYHOMY PYA0YTBOPEHHI.

15. TlpaBuiio ¢a3 1 Horo 10aTOK 10 pO3YMIHHS METaCOMaTO3y.

16. IIpo posb ro0BHUX €JIEMEHTIB B TOCTMAarMaTUYHOMY PYJI0yTBOPEHHI.

17. JIxepena pe4oBUHU B PYI0yTBOPEHHI.

18. 3oHaNbHICTH OYI0BM MarMaTOr€HHUX POJIOBHIIL.

19. [Taparene3uciB MiHepaIiB B CKapHaX 1 CKAPHOIAHUX POJTOBHIIAX.

20. [Taparene3uciB MiHepaliB B aJIbOITUTOBUX 1 IPEH3EHOBUX POJTOBHIIAX.

21. 3miHu 61YHUX TIOP1J] B MOCTMAarMaTUYHUX POJIOBHUIIIAX.

22. Cynbdigauii MeTacoMaTo3 i Horo pojib B pyJOYTBOPCHHI.

23. Jy>)xHuii METacoMaTo3 1 Moro pojib B PyJOYTBOPEHHI.

24. XiMi3M TpoI1ecy KOJYeTaHHOTO PY/I0yTBOPEHHH.

25. T1po eBoIOIiF0 TOCTMAarMaTUIHOTO PY/I0yTBOPEHHH.

26. Cxman 1 XiMi3M MPOAYKTIB PYJOYTBOPEHHS B OOJIACTSAX CydacHOTO
BYJIKAHI3MY.

27. JlokanbHi ¢akTOpH, IO BIUIUBAIOTH HA (HOPMYBaHHS 30HU OKUCIICHHS
POJIOBHILL.

28. Cranii po3BUTKY 30HU OKHCJICHHSI.

29. Tunu poAOBHII] IO TOBEPXHEBUM 3MiHAM PY/I.

30. TloBexiHka B 30HI OKUCJIEHHS Py YOPHUX, KOJIBOPOBHUX 1 OJaropogHux
MeTaJliB (3a BHOOPOM).

31. OcobmuBOCTI 3MiHN HAPT B 30H1 OKUCIICHHS.

32. 3MiHU BYyTULIS B 30H1 OKHCIICHHS.

33. darii metamopdizMy 1 OB’ sA3aH1 3 HUMU KOPUCH1 KOTIAJIMHH.

34. Metamop(dizm 1 MeTacomMaTo3, iX BiIMiHHI PUCH.

35. Temneparypu 1 TUCKH B MeTaMOP()OTEHHOMY PYJOYTBOPEHHI.



3MICT

BCTVII

Po3mun I. BAI'AJIBHA YACTHUHA

1. 3aranpHE 3HAWOMCTBO 3 KOPUCHUMH KOTIATMHAMU
2. PeyoBWHHMIA CKI1a] KOPUCHHUX KOTIATUH

3. Texcrypu pyn

4. CTpyKTypH pyA

5. Mopdosorist Ti1 TBEpAUX KOPUCHUX KOTIATHMH

6. Mopdosoris mokIaaiB PIAKUX 1 ra30Mo1I0HUX
KOTaJIuH

7. Onuc mTydiB pyJ MarMaToreHHOi, €K30reHHOi 1 MeTaMop(OreHHoi cepii

POIOBHIIT

Pozain II. MATMATOT'EHHI POJIOBUILIA
MarMatuuHi poi0BHIIA

[TermaTuTOBI pOOBHUIIA

KapOonaTtutoBa poioBuia

CxkapHOBI POJIOBHIIA

AJBOITUTO-TPEN3EHOB1 POJIOBHIIA
['apoTepmalibHi pogoBUIIIA

Komuenanui ponosuiia

. PontoBuiiia o6actelt cy4acHOro BYJKaHI3MY
Pozpain I11. EK3OI'EHHO-OCAZIOBI POJIOBUILIA
1. PonioBuiiia BUBITPIOBaHHS

2. [ndinpTparniitni poroBuIIa

3. OcanoBi pogoBuIIa

4. ByaKaHOTE€HHO-0CaJI0B1 POJIOBHUIIIA

Pozgin 1V. METAMOP®OI'EHHI POJOBHIIIA
MeTaMopdivHi, yabTpameTamopdiuHi)

Mosximsi Temu s Y JIPC

coNokwnE

(meTamopizoBaHi,



IlepeJik nMTAHBb MIACYMKOBOI eK3aMeHAIHHOI po00TH
3 MMCHMILIIHY  I'eoJ10Tist pOXOBHII KOPHUCHUX KONMAJIUH

MarmaTuuHi JikBauiiHi ponosuma. (10 6.)
[TermaTuToBi pomosumia. (10 6.)

[aporepmansHi ponosumia. (10 6.)
Pannpomarmaruuni pogosumia. (10 0.)
Anp0OiTHTOBI Ta rpei3eHoBi poxosuia. (10 6.)
PerionanpHo- MeTamopdizoBani poxoswuia (10 6.)
[Ti3apomarmaTuuni pogosuima. (10 6.)

Ocanosi pogosuma. (10 6.)

Poscumni pogosuma. (10 6.)

10. Cxapuosi pogosuina. (10 6.)

11. Komuenanni pogosuma. (10 6.)

12. Metamopdiuni pogosuma. (10 6.)

13. Kap6onaruTosi pogosumia. (10 06.)

14. Bioximiuni ocamosi pomosumia. (10 6.)
15.KonrakToBo- MeramopdizoBani pogosuma. (10 6.)

©CoNok~wWNE

Kpurtepii o1iHrOBaHHS

L1 nuTaHHs po3AUIAIOTHCS BapiaHTaMH, TOMY KOoxHe nutaHHs 10 O.

10 6. — mpaBUJIbHA BiAMOBIAb

9-6 6. — He IUTKOM MpaBHUIIbHA, aJIe HAOIMKAETHCS JI0 MTPABHIIBLHOT

6-4 6. — HEeIOCKOHAJIA BiINIOBi/Ib, B fAKiil MaTepiall, BUKIAACHO 3 MAJIO0 KUIBKICTIO TTIOMUJIOK.

4-1 6. - HeZJOCKOHAJIA BI/IMIOB1/Ib, B SIKIM MaTepiaj, BUKIAACHO 3 BEJTUKOIO KUTHKICTIO
ITOMHJIOK.

0 — BiAMOBIAL HA TUTAHHSA YUCTUHN JIUCT.



Ilepenik numansv 00 KOHmpoabHOT pooomu Nel
3 Kypcy «l'eonozia podosuuy KOpUCHUX KONATUHY

1. MarmaruyuHi JikBaiiHi pogosumia. Cxnan, 6yaosa, kopucHi konamuau. (10 6.)

2. TlermatuToBi pomoBuiia. MinepansHuid ckiag nermatutis. (10 6.)

3. T'enermuna xnacugikaris poJgOBHIL KOPUCHUX KOMAIMH eHa0oreHHoi cepii. (10 6.)

4. BamHskoBo-ckapHOBI pomoBuiia. (10 6.)

5. Pannpomarmartnuni poposuma. Cknaj, 0ynoBa, Gpi3uko-xiMiuHi yMOBH yTBOpeHHs. (10
0.)

6. T'enesuc nmermarurtis. [IpakTiune 3HaueHHs nermatuTis. (10 0.)

7. T'enernuna kiacudikaliisi poJOBHII KOPUCHUX KONAIHMH ek30reHHo]1 cepii. (10 6.)

8. MarnesianpHo-ckapHOBI poxoButia. (10 0.)

9. T'enernuHa kiacudikariisi poJOBHII KOPUCHUX KonaiuH MaTamopdorenHoi cepii. (10 6.)

10. [TizapomarmaTiyHi pogosuma. [ enesuc. [Ipakruune 3navenHs. (10 06.)

Ilepenik numans 00 KOHmMpPOLHOI podomu Ne2
3 Kypey «l'eonocisa pooosuny KOpUCHUX KONATUH)

I'iapoTepmanbhi pogoBuma. (10 6.)

Anp0iTHTOBI Ta rpeiizeHosi pogosuma. (10 6.)
PerionanpHo- MeTamopdizoBani poxoswuiia. (10 6.)
Ocanogi pogosumia. (10 6.)

Po3zcumnni pogosuma. (10 6.)

Komuenanni pogosuma. (10 6.)

Metamopddiuni pogosuma. (10 6.)

Kap6onatuTosi pogosumia. (10 6.)

bioximiuni ocagosi pogouma. (10 6.)

10 KonrtakToBo- MmetamopdizoBani pogosumia. (10 6.)

CoNoOA~RWNE

Kpurepii oriHroBaHHS

L1 nuTaHHs pO3AUIAIOTHCS BapiaHTaMH, TOMY KOoxHe nutaHHs 10 O.

10 6. — mpaBUJIbHA BiMOBIAb

9-6 6. — He IUTKOM MPaBHIIbHA, aJIe HAOIMKAETHCS IO MTPABHIIBLHOI

6-4 6. — HeTOCKOHAJIA BiIIOBIIb, B AKii MaTepiall, BUKJIAJACHO 3 MAJIOI0 KUIBKICTIO TIOMHUJIOK.

4-1 0. - HeJJOCKOHAJA BIAMOBI/b, B SIKI MaTepiai, BUKJIAJEHO 3 BEIUKOIO KUTBKICTIO
ITOMHMJIOK.

0 — BiAMOBIAL HA TMTAHHSA YUCTHH JIUCT.



