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JlaGopaTopHna podora Ne 5
Tema: OcHOBHA XapakTEpPUCTHKA Ta KJIacu(iKaIlis TiPCbKUX TOP1

Meta po60TH: 03HAOMUTH CTYJICHTIB i3 CTPYKTYPHUMH 1 TEKCTYPHUMH O3HAKaMHU
TPCHKUX MOPIJ PI3HOTO MOXOHKEHHS, iX Kiacu(iKaIli€ro 1 HANMOMMPEHIIITUMA BUAAMU

ObnagHaHHS:

1. Habip ripcekux nopia (MarMaTuyHUX, 0CaJOBUX, METAMOP(IUHUX);

2. 10 % pozunn HCl nns Bu3HayeHHS KapOOHATBMINIYIOYMX TIPCHKHUX MOPiJ,
MOJIOTOK, JIyTia, TaOJIuIIl, TIIaKaTH;

3. mpunaaas s BU3HAYCHHS BIIHOCHOI TBEPAOCTI MiHEpaJiB, IO BXOASATH O
CKJIay TIpChKUX MOPif (CKII0)

4. miH1MKa 1711 BU3HAYEHHS CTPYKTYPH TPCHKUX MOPIJT 32 PO3MIPOM 3€PEH,;

3araabHi BITOMOCTI PO ripcbKi MOPOAN, iX CTPYKTYPY I TEKCTYpY.

PeyoBnHa 3eMHOT KOpH B MOPSIIKY YCKIAAHEHHS CTYIIEHS HOTO OpraHi3ailii yTBOPIOE
TaKUil MOCHIJOBHUM Psi/: XIMIYHUNA €JIEMEHT — MiHepall — Tipchka Mopojaa — KOMILIEKC
(opmaiiist) TipCHKHUX MOPII.

lipcbki mopoam — 11e mpUpOHI CTIMKI acoliailii MiHepamiB, siKi chOpMyBaJUCh B
pe3ynbTaTi MEBHUX TE€OJOTIYHUX MPOLECIB 1 YTBOPIOIOTH B 3€MHINM KOpI CaMOCTIiTHI
reoJIOr1YHI Tija.

3a CBOIM MOXOJDKEHHSM YCl TIPChKI TOPOAM PO3AUISIOTHCS HA TPU BEJIMKI TPYIIN:

- MazmamuyHi, yTBOPEHI MarMaTHYHUMH TIPOIECAMHU;

- 0ca0osi, OB'A3aH1 3 €eK30M€HHUMU IMPOLIECAMH, 1110 MTPOTIKAIOTh HA MOBEPXHI 3eMJIi
1 B rigpocdepi;

- Memamopgiuni, MO YTBOPIOIOTHCS B PE3yNbTaTI MEPEKPUCTATI3AIlll MATMATUYHUX 1
0CaJIOBUX TOP1J B HaApax 3emiii (MeTaMop(idHi MPOIECH).

MarmaTtuysi 1 MeramopiuHi TOPOAH CKIaNar0Th 95% Macu 3eMHOT KOpH.

OCHOBHUMU T1arHOCTUYHUMH O3HAKAMU T1J] 4YaC BUBYEHHS MOPIJ € iX CTPYKTYpPHO-
TEKCTYPH1 OCOOIMBOCTI 1 PEYOBUHHUY CKJIAJ.

[Tix cTPYKTYpPOIO TIPChKOT MOPOU po3yMieThes hopma, po3Mip MiHEpasiB, YIaMKiB
a00 OpraHiYHHMX 3aJUIIKIB, 3 SKUX BOHA CKJIAJIA€THCS, a TAKOXK CTYIMiHb KPUCTATIYHOCTI
nopoau. Hanpuknan — noBHOKpHcTaliyHa, amopdHa abo 00JITOBA CTPYKTYPH.

TekcTypa mopoan — 1e 0coOIMBOCTI TPOCTOPOBOTO 1 B3AEMHOTO PO3TallyBaHHS B
HIA MiHepaliB, yJIaMKiB 1 IHIIUX CKJIAJOBUX mopojau. Hampuknag — mMacuBHa, 11apyBarTa,
TUISIMUCTA TEKCTYPH.

PeuoBuHHUN ckiaa ripcbkux mopig. CKiIaoBUMHU YaCTUHAMM TIPCHKUX MOPIJT
MOXYTh OyTH: 3epHa MIHEpaliB, HEPO3KPUCTAJI30BaAHA PEUOBMHA MarMu (BYyJIKaHIYHE
CKJIO), yJIaMKH paHillle ICHYIOUMX TMOPiJl Ta MiHEpaJbHa PEYOBHHA PI3HOTO CKIIATY, IO 1X
IIEMEHTY€E, OPTaHIuHI PEIITKA TBAPUHHOTO  POCIMHHOTO MOXOKEHHS, KOCMIYHUHN MU Ta
MeteoputH. [IpoTe, roJIOBHOIO CKIIAOBOO TIPCHKUX MOPi € MiHEpaJIH.

MarmaTu4si nopoau

MarmatuyHi TipcbKi MOPOAHM YTBOPIOIOTHCA B PE3YNbTaTi OXOJOMKEHHS P1IKOTO
CHJIIKATHOTO PO3ILIaBy — MarMu, 10 MOCTYyNa€ 3 MUOMHHUX MarMaTHYHUX OcepenkiB. B
IJIOMY 32 YMOBaMU KpHCTaJli3allii MarMaTU4H1 IOPOJIM PO3/IIJICHI Ha TPU KIIACH:




— MAYMOHIYHI (IHMPY3U6Hi), YTBOPEHI B PE3yIbTaTl TPUBAIOTO OXOJIOJKEHHS W

KpUCTali3allii MarMu Ha 3HAUHUX TIIMOMHAX;

— BYIKaHIYHI (eghy3ueni), yTBOPEHI B yMOBaX JEHHOI MOBEpxHI ab0 y MiJABOJHUX

YMOBAax 3 JIaBH (MarMu, 3 sIKO1 BUHIIUTH PO3YMHEH] B Hili Ta3u);

— einabicanvui, MO YTBOPWIKCS B PE3yibTaTl 3aCTUTAHHS MarMH B 30HAaX, OJM3BKUX

710 IEHHOT TTOBEPXHi.

[aTpy3uBHI 1 edy3uBHI MOPOIM JIETKO PO3MIZHAIOTHCS 32 CTPYKTYPOIO 1 TEKCTYPOIO.
[HTpY3HBHI MOPOIU MAIOTh HOBHOKPUCMANIYHY — TITAHTO-, KPYMHO-, CEPEAHBO- abo
IPIOHO3EPHUCTY CTPYKTYPY 3 PO3MIPOM MIHEpAJIbHUX 3€peH BimoBiaHO: Oiabine 10, 5-10,
2-5 1 0,5-2 mm. TekcTypa mopija MacMBHa, 0OYMOBJICHA PIBHOMIPHUM PO3IMOJIIJIOM B HUX
3€pEH PI3HUX MIHEPAJIbLHUX BUIIB.

Edy3uBHI 1TOPOIU MAIOTh HPUXOBAHOKPUCMANIUHY, amopgHy (CKITyBaTy) CTPYKTYpPY
OCHOBHOI MacH; B SKId MOXYTb OyTHM BKIIIOUEHI JIMILIE OKPEMI KpPUCTAIHM TYTOIJIABKUX
MiHepaiiB. TekcTypa MarMaTHYHUX NOP1J MACUBHA, HEPIJIKO TIOPUCTA.

Puc. 1 CtpykTypu MarmMaTH4HUX MOPiA (i MIKPOCKOTIOM): @ — IIOBHO- KPUCTAIIuHa, O —
nop¢iponoaidoHa, 6 — GaroigaibHa, ¢ — IPUXOBAHO KPUCTANIIYHA, O - TopdipoBa

Biamosinno no gitouoro "Ilerporpadiunoro koxekcy Ykpaiau" (1999 p.), Bci
MarmMaTh4Hl MOPOH 3a MPOIIEHTHUM BMICTOM Y HUX SiO, YMOBHO MOJUISIFOTHCS HA YOTUPHU
Benuki rpymu: kucii (64—78%), cepeoni (53-64%), ocrnoeni (44-53%) ta yrempaocnomi
(30—44%). Taka cucremaTH3allis pa3oM 3 iH(opMallie€o npo MIMOMHHE ab0 MOBEPXHEBE
MOXO/KEHHSI MarMaTHUYHUX MOpPiA J03BOJIMJIA MpOBECTH iX kiacugikaiito. CrpoieHuit
BapiaHT kmacudikarii HaBeaeHMH y TaOm. 6, 1ae 31 Bci€i BeENMMKOi Pi3HOMAHITHOCTI
MarMaTU4YHUX MOP1J] HABEIeHI HAaWMEHYBaHHS TUIbKM OCHOBHUX P13HOBHIIB.

Tabmus 1 — Knacudikaiiiss MarMaTHYHUX TIPCHKUX MOPiJ

I'pynu nopin 3a Kuacu nopin 3a ymoBamu
XiMiYHUM CKJIAI0M YTBOpPEHHS IlopoaoyTrBoOpIOI0OYi MiHEepaIu
(3a BmMicTOM SiO3, ILnyToniuni Byaxaniuni nopin
%) (inTpy3uBHi) (e¢y3uBHI)

. .. KamieBi mnonboBi mmarty, kBapr (25-
Kucmi . Piomir, 0 . : .
o I'panit . 45%), xuCIl TUTariokyiasw, OlOTHT,
(64-78 %) obcuian . .
MYCKOBIT, 3piJika poroBa 0OMaHKa

Cepenni mumarioknasu — Onu3pko 70%,

Hiopur . :
(sopvamsHwii psz) Anpe3ur poroBa oOMaHKa, 3pifKka MipOKCEHH,

Cepenni oloTuT
(53-64 %) Cieni Kasiesi momsoBi mmaru — 60-90 %, kucmi
1€HIT Tpaxir IUIariokjia3u, poroBa oOOMaHKa, 3pilka
(JTy>xHUH psi) . .
O10THT Ta MiPOKCEHU
. I"abpo, . . .
OcHOBHI [Tipokcenu, OCHOBHI TJ1arioKJI1as3u,
o 1abpaiopuT, bazanbT ..
(44-53 %) . . poroBa oOMaHKa, OJIiBIHU
HiPOKCEHIT
VY IbTpaoCHOBHI HyHit, [Tikpur, OmniBiH, WipOKCeHH, 3piaka OiOTHT,

(30-44%) Ilepugotut KimGepit porosa oOMaHKa




OcazioBi opou

OcaioBi MOPOAM YTBOPIOIOTHCS PI3HUMU CITOCOOAMU:

® B pe3yJIbTaTi HAKOMMMYECHHS YJIAMKIB TTOP1J, 3IUIIKIB POCIUH 1 TBAPUH,

® I[IIJIIXOM BHUIQJIHHS B 0CaJl COJICH Ta 1HIIUX XIMIYHUX CIIOJIYK;

® CYMICHHMM IIPOSIBOM yKa3aHUX MPOIIECIB, 30KpEMa 3a y4acTIO IIPOIECIB YTBOPECHHS

MPOIYKTIB BYJKaHIYHUX BUBEPKECHb.

3aJie’)KHO B1J] CLIOCOOY YTBOPEHHS 1 CKJIa/Iy 0Ca/I0B1 MOPOIX MOAUISIOTHCS Ha!
"  yJaMKOBI,
®  TJIMHHCTI,
®  XiMIYHI (XEMOT€HHI),
=  OpradivHi (OpraHoTeHH1),
=  3MIIIaHi,
"  BYJIKAHOT€HHO-OCAJIOBI.

MiHepanbHi ocaau, 3 AKUX (OPMYIOThCS 0CaJ0B1 TOPOAH, HAKOIMUYYIOTHCS IIapaMu
1 HalapyBaHHAMM PI3HOI MOTY>KHOCTI. TOMY 3arajbHOI0 03HAKOIO 0CaJI0BUX YTBOPEHB € iX
mapyBaTa Makpo- 1 MiKpOCTPYKTYypa.

YaamMkoBi mopoaM — CKJIAalOThCS 3 YIAMKIB 1 IIIMHUCTUX YTBOPEHb — MPOAYKTIB
pYWHYBaHHS MOP1J, IO CKIAAAI0Th TOBEPXHIO 3€MHOT KOPH.

YnamMkoBi MOpPOJM MOXKYTh OyTH PpUXIUMH (CUINKUMH) 1 31€MEHTOBAHUMHU
(monomiTHUMU). lleMeHTyroua peyoBMHA MOXe OyTH TMpEACTaBi€HA TJIMHOIO,
KPEMEHHUCTUMHU, KapOOHATHUMHU, 3aJ113UCTUMH Ta 1HIIIUMHU CIIOTYKaMHU.

CIpyKTypu VyIaMKOBHUX TOPIA MOXYTh OYyTH 2pyOoyiamKosumu, NiWaHumu,
RUNOBUMU, 2TTUHUCTIUMU.

Puc. 2 CtpykTypa ynaMKOBUX OCaJI0OBHUX TTOPIJT

TekcTypu yIaMKOBUX MOPIL — puxii, 3yeMeHmosani, wapyeami, 3eMaucmi.
Krnacudikanis ynaMKoBUX MOpPiJ BpaXOBYE TPU OCHOBHI O3HAKH — PO3MIP YJIaMKIB,

iX 00KaTaHICTh | MOHOJIITHICTH (3LIEMEHTOBAHICTh Mopoaun) (Tadi. 2.)
Tabmuns 2 — Knmacudikartisi yTaMKOBUX MOPIJT

Posmi HaiimenvBaHHs nopij
r . p ITyxki mopoan 3ueMeHTOBaHI NOPOIH
Py Hopia yﬂ?x‘fm’ I'ocTpokyTHi Ooxkarani TI'ocTpokyTHi Ooxarani
YJIaMKH YJIaMKH yYJIaMKH YJIaMKH
> 200 bpunu Banynu bpunosi 6pekuii Banywai
TpyGOyITaMKOB ' KOHTJIOMEpaTH
(nceditn) 10-200 [1e6inp ["aneuynuk Bbpexkuii Konrnomepatu
2-10 XKopcrBa I'pasiit XopcT’sHUKH I'paBenitu
1-2 [Ticku rpy6o3epHHCTI [TickoBuKH rpy003epHUCTI
pPy0O3€p Py0O3€p
Himani 0,5-1 [Ticku KpynmHO3EpHHCTI ITickOBHKH KPYITHO3EPHHUCTI
(ncamiru) 0,25-0,5 [Ticku cepeTHbO3EpHUCTI [TickoBHKM cepeTHbO3EpPHHCTI
0,1-0,25 [Ticku npiObHO3EpHUCTI [TickoBHUKH TpiOHO3EPHUCTI
AJICBDUTOBI 0,01-0,1 AneBpuru AneBpodiTi
(aneBpuTH)
I'mrmcr <0,01 ['muan Aprinitu
(memiTh)




XimiyHi MOPOaAM BUHUKIM 32 PaXyHOK MPOAYKTIB XiIMIYHOTO PO3KJIaJaHHS 1HIIAX
NopiJ B yMOBax IMOBEPXHI 3€MHOI KOpH ab0 B pe3ysibTaTi BUNAJAHHS COJIEW Ta 1HIIHUX
CTIONYK Ha JTH1 BOJIOVMHMIII.

3aieXHo BiJ XIMIYHOTO CKJIaJy TOPOAM [UIATbCS Ha KapbOorHamui (BaIlHIK,
BaIHAKOBUHN Ty Ta 1H.), kpemenucmi (KpeMeHUCTUU Ty(D), 3anizucmi (Oypuit 3ai3HIK),
2anoioui (kam'sitHa ciib), cipuanoxucii (Tinc), eaunozemucmi (OOKCUT), 3mituani (MEpPreb).

VY kmacudikamii XiMIYHHX TIOpi OCOOMWBY yBary cCiiJi 3BEepHYTH Ha rpady
"MiHepalbHUH ckiaan" 1 "giarHocTryHi o3Haku" (Tadi. 3.).

CTpyKTYypH XIMIYHUX TIOPIT — KPUCTATIYHT, NPUXOBAHOKPUCMANIUHI, OONIIMOBL.

TexcTypu XIMIYHUX TOPIA — wapysami, 3eMaAUcmi, HamiuHi.

Tabmuus 3 — Knmacudikaris XiMiyHUX 1 610XIMIYHHX OCaZOBHX MOPIiJT

I'pynu nopin XimiuHi mopoau Bioximiuni mopoau MinepanbHuii CKJIAA
. Barssaku OloximMiyHi:
Bamnssaku xeMoreHHi:
- nesitomopdi - YepeTanTHuKN
Kapb6onathi 'TOMOP - IETPUTYCOBI Kanpuut — CaCOs
- OOJIITOBI )
) - KOpaJIOBI
- BaITHAKOBI Ty(H P
- (y3ymniHOBI Ta iH.
Kpemenucri Tydu 1aToOMITH .
. pemeHucti Tyg A Ona — Si0, H,0
Kpemenucri [eiizeputn Tpenenu .
) Xannenon — SiO,
Kpemeni Onoku
Sai3ucTi: . )
- ORCHTHI JlimoHIT —
crticari bypi 3anizusaku - Fe,O3-nH,0
. I'etut — FeOOH
- KapOOHaTHI
Mapraniesi Mapraniesi pyau - [Tipomto3ut — MnO;
. ) Ianit — NaCl
Kam'gaua cuie )
. o . Cunbgin — KCI
I'anorenimmi Kamiino-margesiidi - )
Kapnamr —

coul

KCI- MgCIZ : 6H20

Cymbarhi INinoc i T'inc — CaS0O,4-H,0
Y AHT1IpUT Amnrigpur — CaSOy
. Jlateputun i Hiacmop — AIO(OH)
[imrosemucti Bokcutu I'iocur — AI(OH)3
. [Tinmano-rauHUCTI
®docdartHi HoposH 3 hocdarom ) Amarur —
(pochoputn) Cas[PO4]3(F, CI, OH)

KaJIBI{IFO

Oprasdiydi mopoam yTBOPWIHCS B Pe3yJbTaTl >KUTTEAISIIBHOCTI POCIMHHHUX 1
TBAPUHHUX OPraHi3MiB, MNOJAJBIIOT0 iX BIJIMHpPAHHS 1 HAKOMHWYEHHS 3aJMIIKIB. 3a
CKJIaJIOM 1 ITOXOJIPKEHHSIM TTOPOJIU T1ISAThCSI HA OCHOBHI TP THUIIU:

O  300e2eHHi (J1aT. 300 — TBAPHHA) YTBOPEHI 13 3aJTUIIIKIB TBAPUHHOTO MTOXOJKEHHS;

O  ¢himoeenni abo TYMyCOBI (J1aT. TyMyC — 3eMJis1, (PITOC — POCIIMHA) CKIAAAI0THCS

3 TyMi(iKOBaHUX POCIMHHUX 3aJTUIIIKIB,

O  canponenesi (Tp. carpoc — THUINM, TIEIOC — MYJI).

300reHHi MOpPOAM CKIANAIOTHCSA 3 IUIMX PAKOBUH MOJIOCKIB, YJIaMKIB PaKOBUH
(merpuryca) a00 CKEJIETHMX 3aJMIIKIB TBAPMHHUX OpPraHi3MiB (BamHSK-uepemanIHuK,
KOpaJIOBUI BamHsIK, MUCalbHA Kpeiaa 1 1H.).

@iToreHHi MOPoOaU YTBOPIOIOTh T€HETUUHUN PsiJ] TIOP1J, MOYATKOM SIKOTO € mopq,
10 HaKoMU4uyeThcsl B Oosyorax. Topd — 1e pocnuHHa Maca, mepeTBOpeHa Ha 2ymyc, —



IPOJYKT ii pO3KJIaJlaHHs Y BIJIHOBHOMY BOJTHOMY CEpPEIOBHIII OOMIT 0€3 TOCTyNy KUCHIO.
B pe3ynbraTi TEKTOHIYHOTO 3aHYpEeHHS TOP(Q'SHHUX IIapiB HA MIUOUHY B 3amaguHax Topd
3a3Ha€ CKJIAAHUX NpoIlleciB Byriedikaiii 1 MOCTIIOBHO TEPETBOPIOETHCS CIOYATKY Ha
Oype Byruuis, a MOTIM Ha KaM'dHE BYTUUIS PI3HOTO MApOYHOTO CKJIanay. 3aHYpEHHS Ha
rIMOWHY OubIe 7-8 KM IepeTBOPIOE KaM'sstHE BYTULISA Ha aHTPAITUT.

CanponesieBi MOpoaM YTBOPIOIOTBCS 3 CaMpONENio, SKUA HAKOMUIYEThCS Y
3aCTIMHUX BOJOWMHUIIIAX — 03epax, O0I0TaxX, MESIKUX MOPAX, JaryHax, piuKOBUX CTapHUIIsX.
Campomnenp € CyMIIIIII0 TOHKOTO MIHEPaIbHOTO MyJia 1 OPraHi4HOI MacH, 10 PO3KIIanacs,
YTBOPEHOI 13 3aJMIIKIB MPOCTHUX BOJOPOCTEH 1 OpraHi3MiB, M'SKMX TKaHWH TBapuH. Y
moOyTi II0 YOPHY, KUPHY, JUIKY TPsA3b 3 XapaKTePHUM THUJIBHUM 3allaXxoM Ha3HBAIOTh
"mMymom". Ha BimMiHY BiJ BHIUX POCIHH, IO CKJIAJAIOThCSI B OCHOBHOMY 3 KIIITKOBUHU
[N(CeH10Os)], opraniyra maca campomento yTBOPIOEThCS 3 KHPIB, Oilka 1 BYIJIEBOIIB
M'SIKMX TKaHUH OpPTaHi3MiB.

[Tomasnpliiie MepeTBOPEHHSI CAPONENIO MOB'A3aHEe 3 MOr0 TEKTOHIYHUM 3aHYPEHHSIM
yraub 3eMHOT KOpHU. 3alie’KHO BiJ TJIMOMHU 3aHYPEHHS, MOTY>KHOCTI IIIapiB CaIpoIesto,
BMICTY Y HbOMY OPTaHIYHUX PEYOBHH 1 IHIIUX YMOB MOXYTb YTBOPUTUCS. canponeiese
gyeinns, eoprodi cranyi, 6imymu (1at. GITyMEH — cMoJa), Hagma, Hagpmosi ea3u Ta IHIII
MOPOJIH.

VYci roprodi KOPUCHI KOTMAJIMHUA OPTaHIYHOTO MOXOPKEHHS MAIOTh 3arajibHy Ha3By —
kaycmobionimu (Tp. Ka&yCTOC — TOPIOYMUH, 010C — JKUTTS, JITOC — KAMIHb).

CTpyKTypu OpraHigYHUX NMOpia — (IiToreHHi, 300reHHi (puc. 3).

Puc. 3 CtpykTypa OpraHoreHHUX OCaJI0BHX MOPiJ
TekcTypu opraHiyHUX MOPiJT — MIapyBarti, Oe31aaH1, OTHOPIIHI, 3EMIIUCTI.
XapakTepucTuka 300- 1 (PITOr€HHHUX 1 canpoIeseBUX MOopi HaBeAeHa y Tao. 4.

Tabmuis 4 — XapakTepucTruka JesIKUX OPraHIvHUX MOP1JT

. Ckian XapakrepHi
Hasga nopoxu Kouip i MOXoasKeHHA 03HaAKH
1 2 3 4
111 pakoBuHM 3a BUJOBHUM CKJIAJIOM
) L o MOJIFOCKIB, 200 iX MOJIFOCKIB MOYKHA
Bannsk-uepenamHuk binmit, )xoBTHI YIAMKH, CKpITUTeHi BH3HAYNTH BiK
LIEMEHTOM OpOH
VYnamku ckeneriB 3anuiiae Oy pUCKy
IIncanpHa Kkpenna bumii NIPOCTUX MOPCBKUX Ha TBEPAUX
Oprasi3miB mpeaMeTax
. ['ymidikoBani TK
Topd Bypuii yMi(1KOBa Jlerko
YaCTHHU POCIUH PO3MUHAETHCS
LI{11bHAH, TTOBHICTIO
00BYTNEILOBAHKH BI/ICOKOJI'-I[gHIfI?:’Ta Mmaca
Bype Byrimis bypuii Topd mpu 3 arnI/[)eHTaMI/I
TeMrepatypi 10 60- p
70°C pOCINH
[TocnimoBHMI psif 3a bnuck matoBuid,
: . CTYIIEHEM CUJIBHO
Mlgal\lg I/’Iﬂhe ]fﬂyr}lf(mfé Yopuuii Byrnedikarii TPIIIUHYBATHH,
pOC A p PEYOBUHU IIPU 3a0pyIHIOE
> s TeMIeparypl 10 Pyku
370°C




ousire 370°C

1 2 3 4
Bummii cryniab
Byriedikamii TpimuHyBaTHiA,
AHTpauur Yopuuii KaM'sSTHOTI'O BYT LIS ONMUCKYYHH, PYK HE
P TeMIIeparypi 3a0pyaHIOE

[Noprounii cnanenb

TeMHO-KOpUYHEBUIA

[linpHa rIMHUCTA
IOpo/Ia i3 3amaxom

YV TOHKHX CKOJIax
CBLKHUI CIaHELb
TOPUTH TIOTYM'SIM, III0

OiTymy KOIITUTD
3 plakuXx 1 ‘

Hadra i .. ra30noiOHNX Macisuucra pinnna
roproumii raz Bix 6inoro no BYI'JICBO/IHIB PI3HOI B'I3KOCTI, Ta3 —
(M%TaH CH.) YOPHOI'O POCIIMHHOTO i 6e3 KobOpy

4 TBapHUHHOIO i 3amaxy
TMOXOIDKEHHS
Memamopgiuni nopoou
MeTamMopdidHi MMOPOJM YTBOPIOKOTHCS B PE3ylbTaTi MEPETBOPEHHS OCAIOBHX,

MarMaTUYHUX a00 paHille ICHYIYMX MeTaMOp(iuHHUX TMOpiA IMiJ BIUIMBOM BHCOKOI
TEeMIIepaTypy, TUCKY 1 XIMIYHO aKTHBHUX PEUOBHMH — PIIKUX 1 ra3onoaioHux Qiroimis.
[lepeTBOopeHHs BiIOYBAIOTHCS Y TBEPJIOMY CTaHI 1 BUPAKAIOTHCS Y 3MiHI MiHEPaJIbHOTO, a
4acTo 1 3arajJbHOT0 XIMIYHOTO CKJIaly, TEKCTYpH, CTPYKTYPH NEPBUHHUX MOPIA.

CrymiHb 3MiH 3aJ€XUTh BiJl IHTEHCUBHOCTI, MIMOMHU 1 TPUBAIOCTI il YMHHUKIB
MeraMopdizMy. Y 3B'A3Ky 3 IIUM MOKHA TOBOPUTH NP0 PsSAU METaMOP(iuyHUX MOpiA,
MOYMHAIOYM BIJ] MEPBUHHUX 1 3aKiHUYIOUM TIHOOKOMeTamMop(izoBaHUMH TOpPOJaMU 31
BCIMa NPOMDKHUMH iX BuAaMu. Hanpuxkiao, mo4yaTKkoBa IOpoja IMHA abo aprimr
MEePETBOPUTHCS CMOYATKY Yy TJIIMHUCTUN chaHelb. Jlami, mo wmipi 30UIblIEHHS TIUOWHU
3aHYpEHHS, INIMHUCTHUI CIIaHEllb IEPETBOPIOETHCS Ha (UIIT, (UIIT — y CIIOSHUN ClaHellb,
CIIOASTHUM CllaHellb — Yy THeMc. Taki mepeTBOpPeHHs 31HCHIOIOTHCS BIIPOJIOBK OaraThox
JIECSATKIB 1 COTEHb MIJIbIOHIB POKIB.

Cami yHHUKHA MeTaMopdi3My — THCK, TeMIepaTypa, (GIroiau — HACHIJOK TeOJOTTUHUX
YMOB ICHYBaHHSI TOYAaTKOBUX IOPiJ,, BUKIMKAHMX 3aHYPEHHSM iX Ha BEJMKI TJIMOWHH,
MIPOHUKHEHHSM B HUX MarMy a00 MEXaHIYHOI [i€l0 Ha mopoau. Bcei mi ocoOGnmBOCTI
3HAXOJATh BIIOOpasKEHHS Y CKJIaJll, CTPYKTYPI 1 TEKCTYpi MeTamopiuHux nopia. Jleski pucu
IIUX O3HAK YCTAIKOBYIOTHCSI HUMH BiJl IPBUHHUX TIOPII.

Minepanonuui ckniad meraMop(IYHMX TOPIJT BU3HAYAETHCS 3 OJHOTO OOKY YMOBaMH
Metamop(dizMy, a 3 iHIIOTO CKJIaA0M MEPBHHHUX IMOpiA. ['0JOBHIUMHU MOPOAOYTBOPIOIOUUMU
MiHepajlaMi MeTaMOp(IYHMX TOpPIA € KBapll, MOJBOBI IIMATH, CIIOJA, MIPOKCEHH, POroBa
oOMaHKa, KajbLUT. Pa3oM 3 HUMM TOPUCYTHI Taki MiHEpald K TpaHaT, XJOPUT, TaJbK,
CEpPIEHTHH, SIK1 YTBOPIOIOTHCS MiJ] Yac MeTaMOP(IUHUX MPOLIECIB.

CTpykTypu MeTaMOp(IYHUX MOPiJI, 110 BUHUKAIOTh B MPOLIEC] MepeKpucTatizamii y
TBEpJOMY cTaHl (KpucrtanoOnacTe3), € PI3HOMAHITHUMH KpucmanivHumuy. JIus mopin
JTUCIIOKAIITHOTO (IMHAMIYHOTO) MeTaMopdi3My THIIOBA KAMAKIACMUYHA_CTPYKTYpa, 110
XapaKTepU3y€eThCs pO&HDO(SJ’IeHHHM ITODOJIN 1 MiHEDAIB.

7 ]

Puc.4. Ctpykrypu MeTaMOphidyHUX MTOPIT
a) - Mapmyp; 0) — KBapIuT; B) - THEUC



TekcTypa — HaiiBaXJuBIIIA MOKa3HA O3HAKa METaMOPPIUHHUX mopia. BuaiiasioTs
CJIaHLIIOBATY, CMYTacTy, THEHCOBY, MAaCHBHY.
s Cnanyrosama TeKCTypa 00YMOBIIIOETHCS MTapaIeIbHUM PO3TallyBaHHSIM Y TIOPOTi
HAHOBO YTBOPEHHUX JIyCKaTHX, TabmuT4acTux MmiHepaniB. [lopoma po3komtoeTses

Ha TUIMTKM 32 IUMH XK€ HampsMkamu. DopMyBaHHS CIAHIIOBATHX TEKCTYP
BiIOYBA€ThCS MiJl JII€I0 TPUBAJIOrO0 OJHOCTOPOHHBOTO THCKYy Ha TMEpBUHHI

TIOPO/TH.
¢ Cmyzacma — BIAPIZHSAETHCS CMYTacTUM, IIAPOTOIOHUM YepryBaHHSIM CMYXKOK,

110 BIJPI3HSIOTHCS 32 CKJIAJ0M, KOJILOPOM a00 IHIIUMH O03HaKaMHu. Taki TeKCTypH
YCIIaIKOBYIOTECS BiJl OCAJ0OBHX IIAPYBATHX TIOPiJ.

X/

% [nevcosa

— BHUPAXaEThCS Y TMapajellbHOMYy OpIEHTYBaHHI

IIOJOBKCHHUX

KPUCTAIIB, YEPTryBaHHI y MOPOJI BUTSITHYTHUX B I[bOMY K HAIpPsIMKY OKpEMHUX ii
YaCTUH Y BUTJISIAL JIIH3 1 CMY>KOK, IO BIIPI3HSIOTHCSI MIHEPAIBHUM CKJIQJIOM.

% Macueny Bifpi3HS€ PIBHOMIpHUI PO3IOALT MiHEPAIiB B TOPOIi, TAK CaMO SK 1y
MarMaTHYHUX MOPOAaX.

YV Taomn.

MeTaMOp(pIYHUX MOPIA.

Taoauus 5 — Hait6insm nomupeni Meramopgivyni nopoau

O HaBeJeHa XapaKTepUCTUKAa HaWOUIbII TMOUIMPEHUX PI3HOBUIB

MeTtamopgiuni MinepajabHuii Hesaxi IepBunHi
nopoau CKJIaJ XapaKTepHi 03HAKH Nnopoau
. I'muancTi Komip TemHo-cipuii 10 4OpHOTO,
rgg?g G(::I’ig " MiHepaiy, TEKCTypa Aprimit
CEPHIUT CJIaHIIOBAaTa
. Taki x K y TJIMHUCTOTO CJIAHITIO, aJie 3 I'muuucrhit
Punt Cepuuut, KBapu IIIOBKOBUCTHM OJINCKOM CJIaHellb
CitoasHuM 1 Ksapii, ciroa, Tekcrypa crnaHiroBara, CTpyKTypa D1, mima#o-
KpUCTALIMHUH rpaHar JyCKaTO-3€pHUCTA TJIMHACTA
CJIAHIIL p Y p nopoja
30BHIIIHIN BUTJISIA 1
THeiic KBapii, nonsoBi MIHEpaJIbHUMN CKJIaL Kpucraniuynuit
LINaTH, CII0Aa ONU3bKI 10 TPAHITIB. CIIaHellb
TekcTypa rueiicona
TanbxoBuii Tanbk, XJIOpHUT, JlyckaTa i mpuXOBaHO-KpHUCTaIiuHa yﬂMb%h;ggﬁg;l{i
JaHelb KaQJIBLIUT Maca TajiabK
cramen 1t ¢ Y IOPOAH
Marmaruysi
. 3eneHyBara IJISIMUCTA TOPOJIA YacTo 3 .
CeprieHTHHIT CeprieHTHH YIABTPAOCHOBHI
MPOXKUIIKAMU a T
po soeery OPOAH
AmdiGomit Porosa obManka, Kouip in Si%%?{}ggr%m'mpom A0 OcHoBHI 1 cepenHi
MJIariokyiasu TekcTypa MacHBHA MarMaTH4H1 TOPOAH
CrpykTypa kpuctaiiyHa. TekcTypa
Mapm Kanprut . Bamnnsik
apMyp anpunt (CaCOy) MacHBHa, 9acTo cMmyracra, ckumae 3 HCI a
[Topona cknamaeTbest 3 IpIOHUX 3epeH
KBapn KBapILy, 10 CKPITUIIOTh KBAPIIOBUM KBapuosuit
KBapuur . ; P ;
(SiOy) rieMenToM. Jlyke IITbHA 1 MilHA. MICKOBUK
Tekcrypa MacHBHa
. " Cmyracra TeKCTypa, siKa ETBOPIOETHCS [TickoBuKk
3ani3ucTui
KBAPLUAT Kgsapi, rematut YepryBaHHSIM CMYT KBapiry Ta 3 Oypum
P TEMaTHUTYy. 3QT13HIKOM




+ 3aBnanHsa. XapaKTEPUCTHKHU JEIKNX 3Pa3KiB MpCHKUX MOPi 3 poO0HOT KOJNEKIii

MarmaTu4Hi mopoau

HaszBa
Mmopoau

Cryninb
KHCJOTHOCTI

JiarnocTu4Hi
03HAKHU

Tun
3a YMOBaM# YTBOPEHHS

iHTpY3uBHi | edy3uBHi

['paniT

Piomit

OO0cuniagn

ioput

CieHiT

["abpo

Jlabpanmoput

IlepugoTut

bazaneT

OcanoBi mopoan

Ha3sBa
nopoau

Kareropis
(MexaHiuHa, XeMOreHHa,
Oiorenna)

XapakTepHi 03HaKH 200
MiHepaJbHUIl, 00 XiMiYHUH
CKJIaJ 200 PO3Mip yJIaMKiB*

ITicku KpyITHO3EpHHUCTI

AneBputu

I'muaun

[TickoBUKH JIpiOHO3EPHHCTI
AuleBpositu

ApriunTti

Bartaskit 00m1TOBI

BannsikoBi Tydu

YepenaltHuKu

KopaioBi BanHsku

Kpemenucti Tydu

['eizeputu

Tpenenu

I'mc

Kam'sua cuis

[TucanbHa Kpeiaa

Topd

bype Byrimis

AHTpanur

["optounii cnaHenpb

Hadra

* OIIUC THX YM iHIIMX 03HAK NPOBOAUTHLCS B 3aJ1€KHOCTI Bi KaTeropii

MeramopdivyHi mopoan

Hasa nopoau

['on0BHI1 MiHEpanu

XapakTepHl1
O3HaKHU

I muaucrui
ClIaHelb

dunt

CHroassHAH 1 KPUCTATIYHUHN CIaHII

T'meric

TanbxoBUN
claHelb

CepIeHTHHIT

Awmdibomit

Mapmyp

KBapuur

3amizucTui
KBapIUT




NoakowhE

10.
11.
12.
13.
14.
15.
16.
17.
18.
19.
20.
21.
22.

ITuTaHHA 1J KOHTPOJIIO
Jlatu Bu3Ha4YeHHS OHATTIO "I'ipchki mopoau".
Ha3BiTh OCHOBHI BUAM CTPYKTYp MarMaTUYHUX TOPI/I.
J10 SIKOTO THUITY TIOP1JI 32 MOXOXKEHHSIM BIIHOCUTHCS MapMyp?
Ha3BiTh OCHOBHI BUAM TEKCTYP MeTaMOP(I1UHUX TIPCHKUX MOPiT?
3a SKMMH O03HAKaMU KJIacu(]PIKyIOTh 0CaI0B1 YJIaMKOB1 IOPOIH?
OxapakTepu3zyBaT yMOBH YTBOPEHHS MarMaTUYHUX €()y3UBHHUX HOPII.
Sx1 ynHHMKKM MeTamop(di3My OepyTh ydacTb B YTBOPEHHI MeTaMOp(IUYHUX TIPCHKHX
nopina?
SIKi OCHOBHI XapaKTEPUCTUKHU TIPCHKUX MOPiJ 3aCTOCOBYBAJUCS JiA iX BU3HAYCHHS B
nabopatopHiit poOOTi?
Sxi reosoriyHi Tija yTBOPIOIOTH MarMaTU4Hi T1PChKi TOpou?
SIKi reosoriuHi Tijla yTBOPIOIOTH 0CAI0BI Ta MeTaMOp(didHI TipChKi TOpom?
Oxapakrepu3yBaTH YMOBU YTBOPEHHSI MarMaTUYHUX IHTPY3UBHUX TPCHKUX MOPIA.
Ha sixi rpymu 3a ckiiajom Ta cnoco0oM YyTBOPEHHS MOAUIAIOTHCS 0Ca0B1 TPChKI MOPOIU?
JlaiiTe BU3HAYCHHS IOHATH CTPYKTYpA 1 TEKCTYpA.
OxapakTepu3yBaT yMOBH YTBOPEHHS OCaJI0BUX T1PCHKHUX MOPI.
Ha saxi tunu 3a BMictoM S10, MOAIIAIOTHCA MarMaTU4Hi T1PChKi MOPOAH?
OxapakTepu3yBaT yMOBH YTBOPEHHS METaMOP(PIYHUX T1PCHKUX MOPII.
Ha sixi Tmi 32 yMOBaM# yTBOPEHHS MTOIUISFOTRCS. MAarMaTHYHI1 TTPCHKI ITOPOTU?
o po3ymitOTh i/ CKJIaI0M TIPCHKOI IOpoan?
UuM BIAPI3HAIOTHCSA TIPChKI TOPOAU BiJl MIHEpaiB?
[Tpunnum kracudikaiii ocagoBuX YIaMKOBHUX ITOPI.
Ha sixi T mopi1 moAiIIFOThCS 0Ca0B1 XiMiuHI Ta 010XIMIYHI ITOPOIH.
Sk yTBOpPIOIOThCS (DITOTEHHI, 300T€HHI Ta CalporieneBl 0caoBl OpraHiuHi mopou?



