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BCTYII

3 METOI0 3aKpIIUICHHS TEOPETUYHUX MOJIOKEHBb JASAKUX PO3MIIIB ITUCIUTUIIHA
«I"eoiorist 3 OCHOBAMM JIITOJIOTII», 110 BUKJIAJAETHCS JI CTYACHTIB CIEHIAIbHOCTEH
185 — HadrorazoBa i1H)XEHEpis Ta TEXHOJIOTIi mepeadadyeHO BUKOHAHHSA HU3KU
1abopaTOPHUX POOIT.

Pexomenpaiiii MicTSITh TEOPETUYHUN Ta JOBIAKOBUN MaTepiall 10 BUKOHAHHS
1abopaTOPHUX POOIT.

Bukonanuio mabopaTopHuUX poOIT Mepeaye CiyxaHHS JEKIId, a TaKoX
caMOCTiitHa poOOTa CTY/IEHTIB HaJl BIAMIOBIIHUMH PO3/IIaMH KypCY.

JlaGopatopHi poOOTH € BaXJIKMBOIO (HOPMOIO HABYAIBHOTO IIPOIIECY, SIKa
CIpsIMOBaHA Ha 3aCBOEHHS Ta 3aKPIIJICHHS CTyJACHTaMH HAaBUaJIbHOTO Marepiany Ta
HaOyTTs BMiHb ISl BAKOHAHHS TPAKTUYHUX 3aBJaHb.

Koxxna maGopaTopHa po0OoTa CKJIaAa€ThCsl 3 JABOX YACTHH: TEpIIa BUBUYCHHS
TEOPETUYHOTO MaTepially 3a BIAMOBIIHOIO TEMOIO, IPYyTra — BUKOHAHHS MPAKTUYHOTO
3aBlaHHs. BUBUEHHS TEOPETUYHOrO Marepiany BiOYBA€ThCSA HUIIXOM CaMOCTIMHOI
poOOTH HaJ PEKOMEHJIOBAHWMHU IMIJPYYHUKAMHU Ta HABYAIBHUMH TOCIOHUKAMH, a
TaKOXK KOHCIIEKTOM JICKIIIi.

Ha mouaTky 3aHSATTS BHKJIaJad MPOBOJWTH ONHWTYBAaHHS CTYJCHTIB 3
TEOPETUYHUX MUTaHb 32 TEMOIO, 1[0 BUBYAETHCS. ONMUTYBaHHSI MOXKE BIOyBaTHUCS Y
BUTJISIAI TTMCBMOBOI KOHTPOJIBHOI pOOOTH, YCHOTO ONMUTYBaHHS a00 TECTYBaHHS Ha
mwiatdopmi Moodle.

Hanani ctyneHT mounHae BUKOHYBATH JJa0OpaToOpHy poOOTy. 3araabHuil 00CsT
Yyacy Ha BUKOHaHHS JJa00paTopHOi poOOTH 3al€KUTh B[ 11 CKIIQTHOCTI.

JlabopaTopHa poOOTa BBaXAEThCS BUKOHAHOIO, SKIO CTYJIEHT MPEICTaBUB
BHKJIaJa4eBl poOOYMI 30ITUT 3 BUKOHAHUM 3aBJAaHHSM Ta BIIMNOBIB HAa TEOPETHYHI
MATaHHA. SIKIII0 HaBYaHHS MPOXOJNUTH B OHJIAHH PEXUMi, TO BUKOHAHY JJA0OPATOPHY
poOOTy CTYAEHT 3arpyka€ 0 MUCTAHIIMHOTO KypCy Ta MPOXOAWTh TECTYBaHHS 3a

TEMOI0 JJabopaTOpHOi pOOOTH.



JIABOPATOPHA POBOTA Ne 1
OIINC TA BUBHAYEHHSA NIOPOJOYTBOPIOIOUYNX MIHEPAJIIB

1.1 3arauabHi BizomMocTi po MiHepaJun

Minepanu — 11€ IPUPOIHI TiJIA, IO BITHOCHO OJTHOPI/IHI 32 XIMIYHOMY CKJIaJIOM
1 p13MIHUMU BIACTUBOCTSIMH, YTBOPIOIOTHCS B HAJpax 36MHO1 KOpH a00 Ha Ti MOBEPXHI
B pe3yibTaTi Pi3UKO-XIMIYHUX MIPOIIECIB.

Bepxni mapu 3emHOi kopu (miTochepH) CKIaNaloTbes 3 TIPCHKUX TOpiA Ta
MiHEpaJiB.

Benuka yactrHa MiHepaiiB 3yCTpid4aeThes B IPUPO/Il B TBEPAOMY CTaHi (KBapil,
J0JlaMae, aBriT Ta 1H.), MEHIIa — B PIIKOMY (BOJa, PTYTh 1 1H.) Ta ra3onoai0HOMY
(MeTaH, CipKOBOJIEHb, BYTJICKUCIIUN Ta3 Ta 1H.).

VY cknaai BepxHix 1mapiB 3eMHOI KopH Bigomo Oubiine 3 000 minepanis. [Ipote
TOJIOBHY POJIb B YTBOPEHHI TIPCHKUX MOP1J BiAIrparoTh 6sm3bko 100 miHepaniB, siKi
Ha3UBAIOThCSI nopooomsipuumu. Cepel MOPOJOTBIPHUX MIHEpATIB PO3PI3HAIOTH
icmomni 200 TOJIOBHI, SIKI BU3HAYAIOTh NPHUHAJIEKHICTh TIPCHKUX MOPiA A0 BUAIY, 1
Opyeops0Hi b0 HEICTOTHI (AKIECOPHI1), SIKI 3yCTPIUalOThCSl B HEBEJIHKINA KITBKOCTI 1
BU3HAYAIOTh TIJIbKU PI3HOBH]I MIHEPATIB 1 TIPCHKUX MOPIA.

INpcebki mopoau Ha 90-99 % ckinamarOThCs 3 TOJOBHUX MOPOI0YTBOPIOIOYNX
MIHEpaJiB, sIKI OOYMOBIIOIOTh MIIlHI XapaKTEPUCTUKU TIPCHKUX TMOpia. Y 3B S3KY 3
MM Ha MPaKTUYHUX 3aHATTAX 1 MPU CAaMOCTIMHOMY BUBYEHHI1 Marepiaily CTYIEHTHU
OMHCYIOTh TUIBKH Il MIHEPAJIH.

3a XiMIYHOIO KiIacuikaliero MiHepalu MmiausioTh Ha 10 KiaciB: cuzikamu,
Kapbonamu, oxcuou, 2i0poxkcuo, cymw@iou, cyavgham, eanoiou, gocgopum,
sobpamamu ma camopooui eremenmu. OKpEeMO BUIUISIOTHCS MITYYHI MIHEPAIIH.

JIO OCHOBHHX MJIarHOCTUYHUX O3HaK ((i3MYHUX BIIACTHBOCTEW) MiHEpasiB
Hajexarh: ¢Gopma, KOJIp, KOJIp MexXi (KOJip y TOPOIIKY), MPO30pICTh, OJIHKCK,

TBEPJICTh, CIAHHICTB, 371aM, IIUIHHICTD Ta 1H.



@opma. Minepanu y BUTIIAl 100pe OrpaHOBAaHUX KPHUCTAJIB 3yCTPIYAIOTHCS
3piIka, OCOONHMBO y CKJIaJl TIPCBKHX TMOpiJ, TOMYy I O3HaKa HE 3aBXKIH
BUKOPUCTOBYEThCS Il 1X BU3HAueHHs. [IpoTe 30BHIIIHIN oI O1YHUX TpaHel Mo
TIOIaX CHAHOCTI 1HKOJIU JO3BOJISIE OXapaKTepu3yBaTH GopMy MiHEpaly.

Cepenn mopo0YTBOPIOIOYUX MIiHEpaTiB PO3PI3HAIOTH (GOPMHU KPHUCTATIB: KyO
(ramit, mipur), pomboenp (KambLMT, Jo0jama€), I[IECTUTPaHHA TMpU3Ma 3
nipaMilaTbHUMH BepIIMHAMH (KBapll), BOCBbMHUTpaHHa Mpu3Ma (OJiBiH), CTOBITYUK
rosiyanoi ¢opmu (poroBa oOMaHKa, KBapll), IpU3MaTHYHA TUIACTMHKA 1 CTOBITUYHK
(rimc), TabnuTyacTa 1 apKyiieBa (XJIOpUT, CII0/IA) Ta 1H.

Hepinko kpucTtanm yTBOprOIOTh MK CO0010 3pocTKU. [TpaBuiibHI (3aKOHOMIpHI)
3pOCTKHA JIBOX OJIHAKOBUX KPHUCTAIIB HA3UBAIOTHCS OGIlHUKAMU, HETPABUIbHI
(HE3aKOHOMIPH1) 3pOCTKH 3€PEH OJHOTO a00 JEKIILKOX MIHEpAJiB — azpecamamil.

3a 6y10B010 (POPMOIO PO3PI3HAIOTH TaKi arperaTu:

— O0enOpum CBO€IO (POPMOIO HAraaye TUIKU JepeBa Ta YTBOPIOETHCS BHACIIIOK
HEPIBHOMIPHOTO 3pOCTaHHS KPHUCTANIB [0 pI3HUX HampsMax (XapakTepHl MJis
CaMOPO/JIHI €JIEMEHTIB — MiJib, 30JIOTO Ta i1H.);

— Opy3KU € TPyIIaMU KPUCTaJIiB, yTBOPEHUX Ha Oy/Ib-sIKUW MOBEPXHI1 (HAIPHUKIA,
JPY3KH KPUCTATIB TIPCHKOTO KPHUIITAIIO);

— ceKpeyii yTBOPIOIOTHCS ITPU 3aII0BHEHH]1 MIHEPAIbHOIO PEYOBHHOIO IOPOKHEY
B TIPCHKUX MOpojax (IMpH LOMY 3POCTKH KPHUCTANIB PO3TALIOBYIOTHCS MO CTIHKaX
MOPOKHUHU, a YCEepeIuHl BOHA 3JIUIIAETHCS TMOPOKHBOID), KPYIHI CeKperi
HAa3UBAIOTHCS HCe00amu;

— KOHKpeyii, 110 MaloTh KyJenoiOHy ¢opmy, aje BIIKIAJICHHS MiHEpaIbHO1
PEYOBHHM BiJIOYBAETHCS BiJI IIEHTPY 10 iepudepii, ycepenHi BOHU 3aMI0BHEH1, 0y10Ba
KOHKpEIIii palioHaabHO-MPOMEHUCTA a00 KOHIIEHTpHUYHA (Ip10H1 KOHKpELi po3MipoM
10 0,5 MM Ha3UBAKOTLCS 00IIMAMLL);

— HamiuHi popmu — MiHEPATIbHI YTBOPEHHS, 1110 BUHUKIIU B pe3yJIbTaTl HaTIKaHb
OyBarOTh y BUTJIS1 OYpYyJIbOK, HUPKOMO/A10HI Ta 1H.

Konip y 6aratbox MiHEpasliB MOCTIHHUHN (HAMPUKIIAJ, MaJaxiT 1 TJIAYKOHIT —

3eJIeHUi, anp0IT — OUIMHA, MarHeTUT — 4YOpHUM ansa 3amiza). llpore BiH Moxe



3MIHIOBATHCS 3aJI€KHO B1JI IOMIIIOK Y XIMIYHOMY CKJafil (KBap1| — Oinuid, pioreToBui,
CipHii; aBTiT — 3eJIeHUM, Oypuil, YOpPHUH; KAIBLIUT — OLTUH, IPO30PHIA, )KOBTYBATHIA).
VYci miHepanu 3a KOJIbOPOM MOYKHAa YMOBHO TMOJUIMTH Ha JIBl Tpynu: ceimi (Tirc,
KaJIBIIUT, TIOJIbOBI IITIATH Ta 1H.) Ta memui (MarHETHT, poroBa OOMaHKa, aBTiT Ta iH.).

Jlesiki MiHepalii 3MIHIOIOTh CBO€ 3a0apBIICHHS 3aJIe)KHO B1Jl YMOB OCBITJICHHS,
M0 CIYXKUTh Ba)XJMBOIO JIarHOCTUYHOIO O3HAKOK I11bOro. Taka BJIacTUBICTh
HA3UBA€EThCS ipuzayicio. Hero Bonoie, HapUKIIa, TaKUi MiHepal sk Jabpaaop.

Konip meoici xapaktepusye KoJlip TOHKOTO MOPOIIKY MIHEpally, SIKUM MOXKe
BIJIPI3HATHUCS BIJ KOJbOPY MiHEpaly B IIMarKy. Hampukian, reMatur mae cipo-
cTajeBe ad0 HaBITh YOpHE 3a0apBJICHHS, a B MOPOIIKY — BUIITHEBO-YEPBOHUMN KOJIIP.
[{s BmacTuBOCTI HaOyJ1a HA3BY — «KOJIP MEX1», OCKUITBKH MOPOIIOK BUXOJUTH 3aBIISKH
OpsiIaHHI0 MiHepany no mnoBepxHl (apdopoBoi miuacTuHk. Kiip Mexi MokHa
BU3HAYUTH JIMIIE B TUX MIHEpaJiB, TBEPAICTh SIKUX MEHIIE TBepAocTi (hapdhopoBoi
TJIACTUHMU.

IIpo3opicms — 11€ 37aTHICTH MiHEPAIiB MPOMYCKATH Yepe3 ceOe CBITIO. 3a 1€
03HAKOI0 MIHEpaJIH MiIPO3AUISIIOTECA HA TPU TPYNH: npo30pi (KBapll, MyCKOBIT Ta 1H.),
Hanienposopi (TIIC, XalleloH Ta 1H.) Ta Henpo3opi (MarHeTUT, MIPUT Ta 1H.). barato
MIHEpaJiB CTAIOTh MPO30PUMH JIUIIE B TOHKUX IJIACTUHAX.

bruck — e 37aTHICTh MiHEpaTy 3aJIOMJIIOBATH Ta B1IOOpa)KaTH CBITIIO CBOEIO
MO3BEXHBOIO. 3a I1€10 03HAKOK MIHEpAId MOJISIOTHECS Ha MIHEpaIu 3 Memaiesum,
HeMemaneaum ma HalliBMETaJIEBUM OJIMCKOM.

MeraneBuii OJUCK XapaKTepHUH JIJIsl METAJIIB 1 0araTb0X HEMPO30PUX MIHEPAIIIB
3 YOPHOIO MEXKEH (MarHeTuT, MIpUT Ta 1H.). HamiBMeTaneBuit 6yiMck Haramaye OJMCK
MOBEPXHI METaITy, 1[0 MOThMsHIIA (TUMOHIT — OypUii 3aITi3HSIK).

VY MmiHepaiB i3 HeMeTaIeBUM OJIMCKOM PO3PI3HSIOTH 11 JIeKiIbKa BUIIB OJIUCKY:
ckaanuil (TINC, KaJabIUT), scupHuil (TanbK), nepaamymposuil (CI0a), OlamMaHmosutl
(ama3z), mamosuti (JIMMOHIT) Ta 1H.

Teepoicmb — 11€ 3JaTHICTh MIHEpaTy MPOTUCTOSATH 30BHINIHIA MEXaHIuHIN Jii,
30KpeMa JApSAMaHHI0. TBEpPIICTh MiHEpaliB BHU3HAYAIOTH JPSAMAHHAM iX 1HIIAMU

MiHEpajaMu, TBEPIICTh IKUX BizoMa. MiHepanu 3 BiIOMOIO 1 MOCTIHHOIO TBEPJICTIO,



NPUMHATI 3a €TaJOH IPU BU3HAUEHH1 TBEPIOCTI 1HIIUX MIHEPAIiB, YTBOPIOIOTH WUKALY

Mooca, 1o kit 3HaXOASTh BIAHOCHY TBepaicTh (Tadm. 1.1).

Ta6mug 1.1 — lxana TBepaocti Mooca

Minepasi-eTaon TBepaicTh Crpoiiene BUNPpOOYBaHHS TBEPIOCTI MiHEpaLy

Tanbk 1 JlpsimaeThCst M’ SIKUM OJTIBIEM, 3TYITYETHCS HITTEM

[imc 2 JlpsnaeTscst HIrTEM

Kanbiut 3 JlpsimaeThCst MiTHOIO MOHETOIO

DIrI00pUT 4 Jpsnaerscs nBsIXOM

AnaTtut 9) JpsinaeTbes CKI0OM

OpTtoknas 6 JlpsinaeTeest JIe30M CTAIEBOrO HOXKA

KBapn 7 J{psinaeTbesi HAMUIKOM

Tomas 8 : :

Kopys 9 Minepanu 3 TBEPAICTIO 8-10 ~ cepen

Alvas 10 IIOPOJOYTBOPIOKYUX MIHEPANIIB HE 3YCTPIYAKOTHCS
Tpumimka. Buznayenns OiticHoi meéepoocmi MiHepalie MOMCIUuge auue 3a O0NOMO2010 CReYianbHUX
npunadie (ckiepomempis).

Cnaiinicms — 1€ 3JaTHICTh KPUCTAIIYHUX MIHEPAJIIB PO3KOIIOBATUCA a0o
PO3UICTUIIOBATUCA 32 MEBHUX (KpUCTalorpadiuHuM) Hampsmax, YTBOPIOIOUM PIBHI,
4acTo J3epKabHO-OJMCKYUl TOBEPXHi, Ha3BaH1 mrockicmio cnavnocmi. CIaHICTh
MOY€ BUSIBIISITUCS MOOJIMHII a00 B IEKIJILKOX HaIpsMax.

BuokpemitoroTh Taki BUAM CIIAWHOCTI:

— Oyarce 00CKOHAA, KOJTM MIHEPAJI PYU HATUCHEHH1 HIFTEM JIETKO PO3KOIIOETHCS
Ha TOHKI JIMCTOUKH a00 IJIACTUHMU (CIII0AA);

— 0OCKOHana, AKUI0 MPU yAapl MiHEpasl PO3KOJIOEThCS Ha TIIAJKI MapaieabHi
MJIACTUHKU, KYyOUKH (TaliT, KAJIBLIUT);

— HeOOCKOHana, TPHU PO3KOJTIOBAHHI MIHEpaly MEepPEeBaKAIOTh IMOBEPXHI 3
HEPIBHUM 3JIaMOM, TUIOCKICTh CITAHOCTI BUSIBIIIETHCSA HACUITY (araTuT);

— Oyoice HeOOCKOHANd, SIKIIO MIHEpaJl MPAKTUYHO HE BOJIOJIE CHANWHICTIO
(xBaptr).

3nam — BUTIISI TOBEPXHI, 0 YTBOPIOETHCS MPU PO3KOIIOBAHHI MiHEPAITy HE 1O
MJIOCKOCTI CIAHOCTI, TOOTO 371aM XapaKTepHU3ye MOBEPXHS PO3PUBY MiHepady. K0

MiHepaJs BOJIOJII€ CIIaHICTIO B TPhOX HAMpsIMaXx, 3J1aM y HbOTO 301raeThCs 13 CIIaHICTb.



Po3pizatoTh Taki BUAM 37aMy: piGHUL, HePIGHUL, 3eMAUCMUL, 3ePHUCMUL, 20IKOBUL,
CKAIKY8amuil, paKosucmuti 1 iH.

Uinenicmy  (TOOTO Maca OAuHHII 00’€My) MiIHEpaliB KOJHUBAETHCA
Bix 0,6 r/cm® 1o 21 r/cm®. 3a winbHICTIO MiHEpaIK MOAIIAIOTECS HA TPU IPYIINU:

— MiHepaJH 3 MaJIolo IBHICTIO 10 2,5 r/em? (Tinc);

— MiHEpalM 3 CEPEIHBOIO IIIBHICTIO Bix 5 r/em® 1o 4 r/em® (kBapu, cimona);

— MiHEpau 3 BUCOKOIO MILIBHICTIO Ginbie 4 r/cm® (Gapurt, pyaHi MiHepan).

Y npupoi nepeBakaioTh MiHEpaHt 3 IIBHICTIO 2—5 r/cMe,

Peakyia 3 conamoro kucromorw He € (PIBUYHOIO XapaKTEPUCTUKOIO
MOPOAOYTBOPIOIOUMX MiHepaniB. [IpoTe npu onucy Ta BU3HAUYEHHI MIHEpAIIB iX CIiJ
miaBaTd o0poOIll COJSHOI KHUCIOTOW. SKIIO NpU IIbOMY BHHHUKAE peakilis 3
BUJUICHHSAM BYIJIEKHCIIOTO Ta3y, (IpoOLEeC CYNpPOBOKYETHCS BUHUKHEHHSIM
Oyp0aIIoK Ha MOBEPXHI Kparuli KUCIOTH), TOCTIIKYBaHUNM MIHEpaJ CJIijl BIIHECTH 0
KJIacy KapOOHATIB.

Jlesiki MiHEpany MaroTh CIeU(IYH] BIACTHUBOCTI JI0 SIKUX BITHOCSITHCA:

— KOBKICTb 1 KPUXKICTh — KOBKI MIHEpAJIU MPHU yAapi MOJIOTKOM CIUTIOITYIOTHCS
(Migb, 30J10TO Ta 1H.), KPUXKI PO3CUMAIOTHhCS Ha JpiOHI IMaTKu (CipKa, amaTut
Ta 1H.);

— IPYXHICTh — 3/IaTHICTh 3MIHIOBaTH CBOIO (POPMY IiJT J1€I0 TPUKIAJTCHUX CHUIT 1
3HOB BIJIHOBJIOBATH ii MICJS MPUIIMHEHHS 1T MPUKIaeHUX cuil (010THUT, MYCKOBIT
Ta 1H.);

— MIOPCTKICTh, CYXIiCTh Ta KUPHICTh BU3HAYAIOTHCS HA JOTHUK;

— FITPOCKOMIYHICTb — 3AaTHICTh JESKUX MiHEPaJIiB OTJIMHATH BOJIOTY 3 IOBITPA,
JIETKOPO3YMHHI MIHEpaIM MpPHU LbOMY pO3IJIMBAIOTHCS (KapHAIIT), a HEPO3UYHMHHI
JUTHYTH (KAOJIIHIT);

— TOPIOYICTb 1 TJIABKICTh — JIESAKI MIHEpaJIH JIETKO MJIaBISAThCSA a00 CHaNIaxyroTh
BiJI CIpHUKA (CaMOpPOJIHA CIpKa, STHTap Ta iH.);

— 3amax — JesiKi MiHepaJu Mpy yJapi, po3TUpPaHHI B MOPOIIOK, TEPTI BUAAIOTH
XapaKTepHUM 3amax (CKOPOIAUT TP yJapl BUJIAa€ YACHUKOBHM 3amax, apOMaTUYHUM
3amax BHJIA€ Tapsuvid SHTAp, 3aax CIPUUCTOTO ra3y BIYYBAETHCS MPU TOPIHHI CIPKH,
P TEPTI IIMATKIB GOCPOPUTY 3’ IBIAETHCA 3aax 3ropijioi TOJIBKU CIPHHKA;
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— CMaK — JIesIKl pO34YHMHHI Y BOJII MiHEpaIH BOJIOAIIOTH CMAKOM (TaJliT — COJIOHUH,
CHJIBbBIH 1 MipaO1JIIT — FipKO-COJIOHH);

— paJll0aKTUBHICTh, MATHITHICTb (MarHEeTHUT).

1.2 MeTroau4Hi pekoMeHAAIII 10 ONKUCy Ta BU3HAYEHHS

NMOPOJXOYTBOPIOIOYHUX MiHEPAJIiB

Meton BuU3HAUCHHS MiHepany 3a (I3MYHUMH BJIACTUBOCTAMH BIJHOCHO
npoctuil. [Ipote ciin mam’aratu, M0 3aBASKUA IBOMY METOIY MOXJIMBO BH3HAYaTH
JUIIe HAMOUTBII MOMIMPEH1 MIHEpAIH Ta JIUIIE B pa3l PETEIIbHOIO BUBYEHHS BCIX iX
OCHOBHMX BJIACTUBOCTEH, OCKIIBKU OJHA-IIBl BIACTHBOCTI MOXYTh OyTH CXOXUMU B
PI3HMX MIHEpaliB, 1 HaBHaKW, Pi3HI 3pa3Ku OJHOTO M TOTO X MIHEpady MOXKYTb
PO3PI3HATHCS 32 IEIKUMH O3HAKAMHU.

JUiss omucy Ta BHM3HA4Y€HHS MOPOJOTBIPHUX MIHEpaAIIB HEOOXIHO MaTH
KOJIEKIIIF0 MiHepaliB, IKaly TBepAocti Mooca (abo 1i 3amiHHuK) (Tadn. 1.1),
5-10 %-it po3uuH CONSTHOTI KUCIIOTH, JIYIy, Kiacu]ikalliifHi BiIOMOCTI PO MIHEpaIIU
(Tabn. 1.3), BUBHAUYHUK MOPOJOYTBOPIOIOUMX MiHEpaliB (10oAaTok b), skypHan onucy
Ta BU3HAYCHHS MiHepasiB (Tadu. 1.2).

Ha ocHOBIi Bi3yaJIbHOrO OTIJISIAy MIHEpady CTYJIEHT BHU3HA4Ya€ OCHOBHI HMOTO
G13u4HI XapaKTepUCTUKHU (TBEPIICTh, KOMIp, 37IaM 1 Tak jaaii). PesynbpTaTul ormisimy
3aHOCATH Y BIAMOBIIHI Tpadu )KypHAIy ONMUCY Ta BUBHAYECHHS MiHEpaJIiB.

Ski110 HaBYaHHS MPOXOJUTH B OHJIAH PEXUMI, TO B Tpade «Ha3Ba MiHEpATY»
HEOOXITHO KpiM Ha3BU  HaBecTH (OTO 3pa3ka MiHepally, SKUW OMHUCYETHCS

(mom. A).
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Tabmuis 1.2 — XKypnain onucy 1 BU3HAYCHHS MOPOAOYTBOPIOIOYUX MIHEPAiB
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Tabmuusa 1.3 — Knacudikariiini BiIoMOCTI TOPOI0YTBOPIOIOYMX MIHEpaJIiB

Kiac Hasga minepany XimiuHa popmyna [HI11 BTAaCTHBOCTI
1 2 3 4
Optokna3 K[AlSi30s] [TpstMuii KyT MiXK MIIOIAMU CIIAHOCTI
MikpoxaiH K[AlSi30s] Kocwuit kyT Mix momamMu cnaifHOCTI
AnpOiT Na[AlSi3Og] Kocwuit kyT MiXk miomamMu cnaifHOCT1
Anoprit Ca[AISi;Og] KOCI/II?'I KYT MIX TIJ'IOHIaMI/I CHaiHOCTI. Y YMCTOMY BUIJISAL
3yCTpI4a€eThCs PiIKO
. JIaGpanop [3oMop¢Ha cymim ans6iTy Ta aHOpPTUTY | Ipm3aris Konbopy
Crikarn ABriT Ca(Mg, Fe, AD[(Si, Al)20s] CnaifHicTh i1 KyTOM OJIM3BKUM 10 TIPSIMOTO
OumniBin (Mg,Fe)2[SiO4] Kpuxknit
Tomas Al[SiO4](F,OH) YacTo MoIOBKHS INTPUXOBKA HA TPAaHIX
Xnoput Mga Al2[Si2Al2018](OH)s Jlycouku He TIpyXHi
MycKoBIT KAI2(AlSiz010)(OH): Jlerko po34iIUIFOETHCS HA TOHKI MPYXKHI JINCTOYKH
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[Tponorxenus Tadmuii 1.3

1 2 3 4
biotur K(Mg,Fe)3[SizsA1010] [OH, F]2 Jlerko po3UiILTIOETHCS HA TOHKI MIPYKHI JINCTOYKU
Tanbk Mg3SisO10(OH): MunbHHI HA TOTUK
, K<1(Fe®, Fe**, Al, Mg)2-3[Si3(Si, Al)O10] | Kpuxkuii. Po3unnseThcs B KOHLEHTPOBAHil COMAHIM

I'maykoHirt .
[OH]2:nH20 KHCJIOTI

CeprieHTHH Mge[Si4O10] [OH]s [TnsamucTe 3a0apBIeHHS HAraaye MWKYpPY 3Mii

Cunikatu m{Mgs[SizO10]

MOHTMOPHIIOHIT [OH]2} -p{(AL,Fe®*)5[Sis010][OH]2} ‘'nHz | O6Knamae pyxJIMBOKO KPHCTAIIYHOKO PEIIiTKOKO
@)

Kaouminit Al4[Si4010] [OH]s Kupnuit Ha TOTHK

Poropa o6MamKa CazNa(Mg,Fe?")4(Al,Fe*H)[(Si,Al)4011]2
[OH]2

Jlonomit Ca,Mg (CO3)2 Ckumae B COJNsIHINA KUCTIOTI

Marne3ur MgCO3 Ckumae B COJNsHINA KUCTIOTI

Kap6onaru Cuneput FeCOs Cxurae B COsHIN KMCIIOTI

Kanpmur CaCO3 Ckurae B COIAHIN KUCIIOTI

Manaxit CuCOs3-Cu(OH)2 Ckurnae B COJIIHIN KUCIOT1, KPUXKHI

Tinc CaS04:2H20 [IBHIKO PO3YUHSIETHCS Y BOII

Mipabinit Na2S04:10H20 Jlerko po3unHSETbCA Y BOJII, Ma€ TipKO-COJICHUN CMaK

Cynsdartu - - -

AHnTigpur CaSOq4 [Tpm rigpararii Jerko NepexoauTh y Tilc

Bbapurt BaSO4 Kpuxxuit

[Tipur FeS: Mae ickpu nipu ynapi

lanenir PbS Jlerko po3KiIagaeTbes

Cymizt KinoBap HgS Moske cKkynuyBaTHCs B po3cuIax
Ccoanepur ZnS Jyxe cunbHU# Oa1CK
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3akiHuenHs taoymmi 1.3

1 2 3 4
KBaprg SiO2 OnuH 3 HAMMILHIIIKMX Ta CTINKUX MiHEpaJiB
. C KOHIIEHTPUYHUMH TOJIOCAMH — arar, 3 JOMIIIKaMU TJIMHA Ta
XanuenoH SiO2 . .
MiCKY — KpEeMiHb
Oxcuaun Kopynn AlO3 Baxkuii
I'ematut Fe;03 Mae cnaboMartiTHi BIaCTUBOCTI
Marnerur FeFe204 Mae MarHiTHi BI1acTUBOCTI
. AMopdre Timo, HWOTO MIKPOCKOIIIYHA CTPYKTypa HE
Onan SiOz+H0 pd ’ R PYELYP
XapaKTePU3YETHCS KPUCTATIYHUM YIIOPSIKYBAaHHIM
JIumoHiT FeOOH*(Fe203'nH20) € TOJIOBHOIO CKJIQJI0BOIO YaCTUHOKO OYpUX 3aTi3HAKIB
I'iapookcuan - .
lanit NaCl Mae conoHuit cMak
CinpBUH KCl Mae ripko conoHuit cMak
Tanoiu droopur CaF; [Ipu HarpiBi po3KIaAAETHCS CipUYaHOT KHCIOTOKO
Armnarur Cas[PO4]3 (F, O, OH) Kpuxxuii , 3MiHIO€ KOJIIp, PO3UUHSAETHCS B COJSHIN KUCIOTI
docharn Bonbdpamir (Mn, Fe) [WOu4] Bucoka miinbHiCTh
Bonbdpamaru Minp Cu KoBxkuit
I'padit C XKupHuit Ha 1OTUK, OpYyTHUTH PYKH, KPECIUTh HA manepi
CaMoposiHi e1eMeHTH Ci S Kpuxkuii, Bijg cipHHUKa 3aropa€rbcs, TOPUTh OJIAKUTHUM
ipka

MOJIyM’sIM, Ma€ PI3KUH 3amax
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JIABOPATOPHA POBOTA Ne 2
OIINC TA BUBHAYEHHA MAITMATUYHUX I'TPCBKUX HOPIJ

2.1 3araabHi BIZOMOCTI PO ripcbKi nopoau

L'ipcoki nopoou — 1€ 3aKOHOMIpPHE TO€THaHHA MiHepaiiB. BoHN yTBOPIOIOTHCS
BHACJIJIOK PI3HUX T'€OJIOTTYHUX MPOIIECIB 1 CKIIAJIal0Th 36MHY KODPY.

Yceboro ripebkux nopia 6au3pko 1 000 BUiB 1 pi3HOBU/IIB.

3a reHe3ucoM TIpChbKlI MOPOAM MOAUISAIOTECA Ha TPU TPYNU: MarMaTuyHi,
MeTtaMopdiyHi Ta 0cajoBl. 3a Macow 3eMJi MarMaTH4HI Ta MeTamMop(iuHl TIPChKI
MOPOJM CKJIAJat0Th Maixke 95 %, a 3a ioniero 3eMHoi moBepxHi Jmie 25 %.

Maemamuyni 2ipcoki nopoOu yTBOPIOIOTHCS B PE3yJIbTaTl 3aCTUTAHHS MarMH.

Oca0osi 2ipcbki nopoou YTBOPIOIOTHCS HA 3eMHIM MOBEpXHI a00 moOIu3y Hel B
YMOBaxX BIJHOCHO HU3BKHX TEMIIEpaTyp 1 THUCKY 3 NPOAYKTIB PyWMHYBAHHS paHille
c(hOopMOBaHUX TIPCHKUX TOPIJ, a00 B pe3yJbTaTl >KUTTEAISIIBHOCTI OpPraHi3MiB, abo
[UISIXOM BHUIIAJIIHHSA MTOP1/I-COJIeH 3 MEPEeHACUUYEHUX BOJHUX PO3UMHIB.

Memamopghiuni 2ipcoki nopoou BUHUKAIOTH B TIIMOOKUX 30HAX 36MHOT KOPHU B
pe3ynbTaTi 1ICTOTHOI 3MiHM (MeTaMopdi3My) MarMaTUYHHX 1 OCAJOBUX TOPIT Tij
BILUTUBOM TEMITEpaTypH, BUCOKOTO TUCKY Ta XIMIYHO aKTHBHUX PEYOBHH.

[Ipu BuU3HAYeHI TIPCHKUX TMOPIA BUILISIOTH HACTYIHI JIarHOCTUYHI O3HAKH:
MIHEpaJIOTIYHUHN CKJIaa, 3a0apBIeHHS, CTPYKTYPY, TEKCTYpY, hopma 3aIsTaHHs.

Ko’kHa Tipchkl TOPOAN XapaKTEPU3YETHCS IEBHUM MIHEPAJIOTIYHUM CKJIAZIOM.
Bona wmoske ckiagatvics 3 OAHOro MiHepaldy (kKam’sHa Culb, TilC, MapMmyp) —
MOHOMIHepanbHa; aje 4acTillie 3 JEKUIbKOX MiHepaliB ( rpaHye, IIMHa, THEWC) —
noniminepanvHi. Y TIPCHKUX MOPOJAX PO3PI3HSAIOTH TOJOBHI (MOPOAOYTBOPIOIOU1)
JIpYTopsIHi (aKIIeCOpHi) MiHEpaJH.

3a0apBieHHsI TIPChKOI MOPOAM 3aJEKUTh BIJ KOJBOPY MiHEpatiB, IO ii
CKJIa/1a0Th.

Cmpykmypa XapakTepu3ye BHYTpIIIHIO OyJOBy TIpChbKOi TOpoaM Ta

00yMoBJIeHa (JOPMOI0, PO3MIPOM 1 MIpPOIO KpHUCTaTi3allii MiHEepasiB B HOPO/II.
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Texcmypa XapakTepHu3y€e 30BHIIIHIA BUIJIS TPCHKOI MOPOIM Ta 00yMOBIIEHA

MPOCTOPOBHUM PO3TAIIyBAaHHSIM MIHEPAJiB y MOPOI.

2.2 3araJjbHi BizoMocTi NIpo MarMaTu4Hi ripcbKi nopoau

Maemamuuni 2ipcoki nopoou yTBOPIOIOTHCS B PE3YJIbTaTl 3aCTUTAHHS MarMH.

MarMatuuHi ripchbKi TOPou ckiaaarTbes 3 600 pi3HUX BUIIB 1 PI3HOBHU/IIB.

Maema — cKkIlagHUI CHIIIKATHUNA PO3IUIAB, IO MiAHIMAETHCSA 3 BEPXHIX IIApiB
BEPXHBHOI MaHTI1 3eMJil Ta TBEPIE SIK yCepeauHl 3eMHOI KOpH, TaK 1 Ha 1i MOBEPXHI,
(dhopMyrOurM MarMaTU4Hi T1PChKI MOPOJIH.

3a yMOBaMHM 3aCTHTaHHA MarmMM BUIUISIIOTH I1HTPY3MBHI Ta e(y3UBHI
MarMaTU4Hi T1pCbKi TOPOIH.

Iumpy3ueni maemamuyni 2ipcoki nopoou (TIIMOUHHI) YTBOPIOIOTBCS B THX
BUITAJIKaX, KOJM Marma, MpOpUBAIOYHChH MO TPIIIMHAX 3€MHOI KOpH, 3aCTUrae B ii
HajJpax 0e3 MpopHUBYy Ha 3eMHY MOBEPXHIO (TpaHiT, Tadpo, cieHIT Touro.). L1 mopoau
YTBOPIOIOTHCS B YMOBaX BUCOKOTO THCKY, TIOBUTBHOTO Ta PIBHOMIPHOTO OXOJIOPKCHHSI,
B1IOYBAa€ThCS ITIOBHA PO3KPHUCTAI3allil MarMy, BUHUKAIOTh IIUIBHI, MaCHBHI,
MOBHOKPHUCTATIYHI OPOJIH, 110 3aJIATAI0Th KPYITHUMH MacHBaMH.

Egyzusni maemamuuni 2ipcoxi nopoou (110 BUIIAINCS) YTBOPIOIOTHCS B THX
BUITAJIKaX, KOJM MarMa, IpOpUBAIOYUCH 110 TPIIIMHAX 3€MHOT KOPH, JOCSTa€e TOBEPXHI
3emuti 1 PO3JIUBAETHCS MOTOKaMHU JaBu (0a3ajibT, TPaxiT TOUIO). 3aCTUTaHHS MarMu
MIPOXOJIUThH MPU HU3BKOMY TUCKY Ta TEMIIepaTypi, IIBUIKIN BiAAaul TEIjia Ta Ta30BUX
KOMITOHEHTIB. Y pe3ysbTaTi BUHUKAIOTh MOPOAM 3 BEJIMKOIO KUIBKICTIO aMOP(HOro
ckJia, yacto nopucti. Cepen epy3uBHUX TPChbKi MOPOJHU, IPYHTYIOUHUCH Ha iX Billl Ta
BHBITPIJIOCTI, PO3PI3HAIOTH JIBA PI3HOBUIN: naileomunui Ta katinomunti. IlaneoTunHi
(IpeBH1) MarMaTU4Hi FPChKi MOPOJU CUIIBHO 3pYHHOBAaHI MPOLIECAMH BUBITPIOBAHHS 1
MICTSTh BTOpHHHI MiHepanu. KaitHoTumHi (MOOJ1) MarMaTU4HI TIpChKI TOPOAM

He3MiHEeH1 a00 3MIHEH] JINIIIEe BTOPUHHUMH TPOIECAMHU.
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[Ipu BU3HaYEHHI CTPYKTYpY MarMaTHYHUX T1PCHKUX MOPIJ [IepeBara Bi11aeThCs
CTYIEH1 KpUCTaJi3alii MiHepaliB B TPChKiiA TOPO/II.

Cmpykmypu mazmamuyHux 2ipcbKux nopio:

1) nosnokpucmaniuna abo epybo3zeprucma XapakTepHa Ui iIHTPY3UBHUX TOPIT;

2) cXx08aHOKpUCmManiyna — 3epHa BUAHO i MIKpOCKOIIoM (e(y3uBHI TOPOJIHN);

3) ckysama — KpucCTaId MiHEpasliB BiCcyTHI (€()y3UBHI TOPOIH);

4) nopgipna — 3aranpHa Maca amop¢Ha Ta B Hild MICTAThCS KPYITHI KPUCTAIH
(edy3uBHI TOPOJIN);

5) nopgiponodiona — 3araabHa Maca  IpeJACTaBicHa  JApIOHO-  Ta
CEPEMHBbO3CPHUCTUMH KpPUCTAJaMH, B SIKIH BHOKPEMITIOIOTHCS KPYMHI KPHUCTAIA
(1HTpY3HUBH1 TOPOJIH).

Texkcmypu mazmamuuHux 2ipcoKux nopio.

1) macusna — pisHomipne winbHe NOWUPEHHS KPUCMALIE MIHepanie abo
WINbHO20 Oe3CcMpPYKMYPHO20 CKAA,

2) nasIMUCma — HepisHOMIpHe 4ep2y8anHsL C8IMAUX | MeMHUX MIHepaie,

3) wnaxosa — naseHicms y NOPOOi NOPOIHCHEY;

4) ¢hrroiona — y nopooi cnocmepieaiomvcsi CAiou meuii Mmazmu,

5) emyoickoea — uepeyeanns cmye pisHUX MIHepanie, wjo GiOpPIZHAMbCs 3d
MIHEPATLHUM CKIAOOM, KOJbOPOM MA PO3MIPOM.

Knacugpixkauia maemamuunux 2ipcoKux nopio 3a mipoiwo Kuciomuocmi

MarmaTu4Hi TIpChbKI TOPOAM 3a MIPOK KHUCIOTHOCTI (BMICT JIOKCHUTY
kpeMHit0 — Si0O) MOAUIAIOTECS HA YIBTPAKUCII, KUCIT, CEPElIHI, OCHOBHI Ta yJIbTpa
OCHOBHI (Ta0J. 2.1). Po3iieHHs MarMaTuYHUX MOP1JT 32 BMICTOM AIOKCUAY KPEMHIIO
Ma€ MpaKTUYHE 3HaueHHA. Tak 31 3MEHIIECHHSM JIOKCUAY KPEMHII0 B TIMOMHHUX
nopojiax (1IHTPY3UBHHUX) 3pOCTAE MIUIBHICTh, 3HUKYETHCS TeMIepaTypa IJIaBJICHHS,
MOPOJIN Kpallle MiITAI0ThCs MOTIPOBIIi, 3a0apBIICHHS 1X CTA€ TEMHIIIAM.

o ynempakucaux nopio BiTHOCSATHCSA METMATUTU Ta ayscKiTh. [lermatutu npu
BUBITPIOBaHHI JIalOTh  PI3HOMAHITHI yJaMKH Ta KaOJIHITOBI IJIMHM, IO

BUKOPUCTOBYIOTHCS SIK KE€paMmidHa CHPOBHHA, 3 HUMH IIOB’S3aH1 POJOBHINA CIIOIH,
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Tomasa, BoJdb(ppamy. AJIACKITH BUKOPUCTOBYIOTh Yy KepaMilll Ta K KUCIOTOTPUBKHIA

Marepian.

Tabmuis 2.1 — Knacudikariis MarMaTHUHUX TPChKi TOPOIU 32 TOXOIKEHHSM 1

MIpPOIO KUCJIOTHOCTI

Cknan nopoau I'ipceki mopoau
: B viet Edy3uBHi
3a miporo TIOKCUTY :
: . [HTpY3UBHI
KacIoTHOCT KPCMIIIO [TaneoTurmnHi KaitnoTturmsi
(Si02) %
VYbTpakuci >75% HerME}THTH’ — —
AJSICKITH
Kucni 75-65% | I'panitu KBapI.IOBHH Jlinaput
nopdip
Cepenni 65520 | Cienir, giopur | PC3<Bapuosnit | Tpaxir,
nopdip aAHJE3UT
OcHoBHI 52-40 % I'adpo, Jia6a3 bazanbT
1abpaiopuT
VY IbTpaoCHOBHI <40 % Jymi, — —
MEePUIOTUT

HaiiGinem nomupeni kuciai nopoou. Cepen HUX HAWMONIMPEHIIII € TPaHITH,
JMapyuTH, KBapLioBui mopdip Ta iH. 3aBISIKU BEIUKOMY PO3TOBCIOI)KEHHIO Ta BUCOKIN
MIIIHOCTI TPAHITH MIUPOKO BUKOPUCTOBYIOTHCS JUIsl BUMOIIYBAHHS JOPIT, B SKOCTI
OOJUIIOBAIBHOIO KaMEHIO, NP 3BEACHHI (yHAAMEHTY Ta BHUKIAJaHHI ILIOKOJIB
OyJIMHKIB, 3 HOTO BUTOTOBJISIIOTH TIaM’SITHUKH, TTIOCTAMEHTH, MOHYMEHTH, SIK 111€01Hb
Ta 1Hme. JlimapuTtu BUKOPUCTOBYIOTH SIK OOJHMIIOBAJIBHUN KaMiHb Ta JOPOXKHIM
Marepiail.

Cepeoni nopoou. IlpeactaBHUKaM ITUX MOPIJ € CIEHIT, JIOPUT, OE3KBAPIICBUI
nopdip, Tpaxit, anae3uT. CieHITH y 3B’SI3Ky 3 BIJICYTHICTIO KBapily JIETKO
MOJIPYIOThCSA,  3aCTOCOBYIOThCS K  OyAIBEJIbHMM Ta  JOPOXKHIM  KaMiHb,
OOJUITIOBAIBHUM MaTepiajl, CHPOBUHOIO JJIsi CKIISTHOT Ta KepaMidHO1 TPOMHUCIOBOCTI,
CIIy’aTh HalOBHIOBaYaMU JiJIsi OyAiBeIbHUX CyMillieid. J[i0pUT BUKOPUCTOBYIOTH SIK
JOPOKHIM Ta LIHHUN 0ONHIIOBaTbHUN MaTepiall. be3kBapuei mopdipu Ta TpaxiTk —

edy3UBHI aHAJIOTHU CIEHITIB, 3aCTOCOBYIOTh SIK OymiBenbHUN Kamidb. [lopdiputu Ta
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aHae3uTH — edy3uBHI aHanoru aioputiB. [lopdipuTu Bigpi3HAIOTHCSA Bi aHAC3UTIB
O1IIBIIOI0 BUBITPUTICTIO. BUKOPHCTOBYIOTH SIK CTIHHHM Ta JOPOXKHIN KaMiHb.

OcHo6Hi nopoou XapaKTepU3yIOThCS BIJICYTHICTIO KBapily Ta KaJliEBOTO
nmoyiboBoro mmaty. lIpemcrtaBHukamu 11i€i Tpynu € Tabpo, miadasm 1 0Oa3anbTH.
3ycTpiyaeTbcsi pI3HOBUA Trabpo, CKIQJIEHUA BHUKJIIOYHO J1aOpagopoM, sKU
Ha3MBA€THCS J1abpagopuToM. ['abpo uepe3 CBOIO MILHICTh HIMPOKO 3aCTOCOBY€ETHCS SIK
me0iHb Ui 0€TOHY, B SIKOCTI OyAiBEIBHOTO MaTepialy IJs Pi3HUX T1APOTEXHIYHUX
cnopyl. KpacuBe 3abapBiieHHs Ta MOPIBHSHO JIETKa IIOJIpPOBKa J03BOJISIOTH
3aCTOCOBYBaTH MOT0 $K OOJMIIOBAIBHMA Ta JI€KOpAaTUBHUN KaMiHb. Jliabazu i
0a3aJIbTH BUKOPUCTOBYIOTH SIK OyA1BEJIbHUI Ta OOJUIIOBAJIbHUI MaTepial, a TAKOXK K
JIOPOXKHIM KaMiHb, I11¢O1Hb.

Vavmpaocnosni nopoou mpencTaBieHl JUIIE IHTPY3UBHUMH PI3HOBUJIAMU —
NIPOKCEHITH, NEpPUIOTUTH, AYHITH. Yepe3 HEBEIUMKE iX PO3MOBCIOJKEHHS SIK
OpUpPOIHUN OyIiBEIbHUM MaTepial BHKOPUCTOBYIOThCA piako. Ilepumotutn Ta
MIPOKCEHITH B)XXUBAIOTh K BHUPOOHWYMUA Ta Oy[IIBEJbHHI KaMiHb ISl BHYTPIIIHIX
npukpac OynaiBenb. JIyHITH — BHCOKOSIKICHA CHUPOBHHA JJIi BUTOTOBJICHHS
BOTHETPUBKOI LIETJIN.

VY kmacudikaiiro MarMaTHYHHMX TIOpiJl HE BKJIIOYCHI TMOPOAM, CKJIaJeHI
BYJIKAHIYHUM CKJIOM: OOCHIaHUW, MEM3H, BYyJKaHIuHI Tydu. 3a XIMIYHUM CKJIIAJ0M
BOHU MOXYTb OYTH KUCIIMMH, CEPEIHIMA Ta OCHOBHUMH, ajie KJacu(pIKyBaTH iX MOKHA
TIJIBKY 32 JAaHUMH XIMIYHHX aHaII31B.

O6cumian — 1urnpbHa amopdHa ckiIyBata Maca 0e3  BKpallieHb,
BUKOPUCTOBYETHCS SIK «T1ApaBIiuHa» J00aBKa B CyMII 3 TallIECHUM BalTHOM, a TaKOX
[IPU BUTOTOBJICHHI TEMHOTO CKJIa.

IleM3a — mopucta Mmaca, CXOXa Ha 3aCTUINIY IIHY. 3aCTOCOBYETHCS SIK
aOpa3WBHUHN Ta TEIUIOI3OJSAMIMHUN MaTepiall, a TaKOXK SK 3allOBHIOBAY IS JICTKUX
0eToHIB 1 cyxoi (papOu Il IITYKaTypKH.

BynkaniuHi Typu yTBOPIOIOTbCS B pe3yJbTaTi YUIUIbHEHHS Ta I€MEHTalli

BYJIKQHIYHOTO moneny. BUKOpUCTOBYIOTbCS K KOIITOBHUHN OyniBeNbHUN Martepiai,
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pO3ApOOJICHHNIA B TOPOIIOK, a TaKOX SK JOOAaBKH TMPU BUTOTOBJIICHHI MOPTIAH.-
IIEMCHTIB.
Dopmu 3a1A2aHHA MAZMAMUYHUX 2IPCLKUX NOPIO
IaTpy3uBHI Ta e(dy3uWBHI MarMaTH4YHI TIPCbKI MOPOAM MaroTh pPi3HI (popmu
3QISITaHHS, 1110 3aJIeXKaTh BiJl yMOB (DOPMYBaHHS T1PCHKHUX MOPIJ.
Cepen ocHOBHUX (OpM 3aisiTaHHS IHTPY3UBHHUX TIPCHKUX MOP1T BUIAUISIOTH:

0aToITH, JIAKOJIITH, JKWIU, TITOKH (puc. 2.1).

Pucynox 2.1 — ®opma 3ansraHHs MarMaTUYHUX TIPCHKUX TOPI:

1 — 6arouit; 2 — makomiT; 3 — WTOK; 4 — )KWIa; 5 — Kynoj; 6 — MOTiK; 7 — MOKPOB

baronit — ne kpynHUil MacuB NMOBHOKPUCTAIIYHHUX MarMaTHYHHUX T1pChKUX
MopiJl, IO YTBOPIOETbCS HA 3HAYHUX TNMOMHax (5—8 KM) Ta Mae IUJIOLLy
pO3MOBCIOIKeHH Oibi 200 kM2,

JlakomiT — ne rpuOOnoaiOHMIA MACHB IHTPY3MBHUX MarMaTHYHUX T1PCHKUX
nopia. [TokpiBis nakoaiTy Mae BUIYKITY (hOpMy, a MiJIOIIBA 3aJISITa€ TOPU3OHTAIIBHO.
Jlakomit opMyeThes SKIIO Marma MmifiiiMae 3ajsrardi BUIIE TIPChbKI MOPOAM Ta
3amoBHIOE chpopMoBaHul mpocTip. Po3Mip nakosiTa 3Ha4HO MEHIIUHN 3a OaTOJNIT Ta

cknazgae Big 100-200 m 10 AeKigbKa KiJTOMETPIB.
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[IItoxk — 1me BIAPOCTOK BiJ O0aTONITy YacTO HEMPaBWIBbHOI (opmu, 110
HAOMMKaeTbed 1O UWIHAPUYHOI. Bixg OaToMITIB IITOKM BiAPI3HIETHCA 3HAYHO
MEHIIMMH PO3MipaMu, 3aiiMarouu miory Menie 200 km?.

XKuna yTBOpIO€THCS KOJIM MarMa 3aCTUra€ B TPIIIMHAX T1PCHKUX MOPII.

JIns epy3uBHUX T1PCHKUX MOP1J OCHOBHI (DOPMU 3aJIsITaHHS TaKi: KYIOJ, TOKPOB
Ta MoTik (puc. 2.1).

Kynon — BuHMKa€ B pe3ynbTaTi BUYABIIOBAHHSA 3 BYJIKAHIYHOTO KaHAy B’ A3KO1
naBu. JlaBa He PO3TIKAETHCS, @ YTBOPIOE KYIOJIONOA10H1 GopMH, TPUYPOUESHI IO MiCIls
BwIMBY. JIJIsi KyroJjia XapaKTepHO CBO€pigHE IIapyBata OynoBa. Bucora kymona
KOJIUBA€ETHCA Bial AekuUTbKoxX 40 700—800 M 3 1ocuTh KpyTUMU cxuiiamu (0m3bko 40 ©).

[ToxpoB — 11e Macu JaBU, 10 MIMPOKO MOIIUPHUIUCS HA MOBEPXHI 3eMJIi B YCI
cTopoHH. [10TyHICTh MOKPOBY HE AyXk€E BeJIMKa Ta ckiaaae Big 12 m qo 20 M, ane B
pe3ysibTaTi HOBTOPHUX BUJIMBIB BOHA MOKE 3pocTd 70 1-3 KM. 3a MIIOIIE0 MOKPOB
3aliMa€ 9acTo COTHI TUCAY KM?,

[ToTik — 11€ TOM ke MOKPOB, y SIKOTO JOBXKHWHA OLIbIIE IIUPUHU.

2.3 MeToanuHi pekoMeHAawii 10 ONMCy Ta BUSHAYCHHA

MarMaTHYHHUX TipCbKHUX MOPix

Jlns onmrcy MarMaTHYHMX T1PCHKUX TTOP1T HEOOX1THO MaTH KOJIEKI[iF0 OCHOBHHX
BUJIIB MAarMaTUYHUX TIPCBKUX TOpLA, JYIy, >KypHaJ OINUCY Ta BU3HAYCHHS
MarMaTUYHUX TIPCHKUX TMOPiJ 3a 30BHINIHIMUA O3HaKaMu (Tabs. 2.2), BU3HAYHUK
MarMatuaHuX nopifa (mox. b.2).

HaiiBa)x TuBIIIMMU J11IarHOCTUYHUMH O3HAKaMH TIPU MAKPOCKOIIYHOMY OIUCY
Ta BU3HAUCHHIO TIPCHKUX TMOPIJA € iX KOJIp, CTPYKTYpa, TEKCTypa Ta MiHEpaJIOTIYHUIN
ckian. L{i o3HaKM BU3HAYAIOTHCS 33 JOTIOMOTOIO Bi3yaJIbHOTO OTJISINY, a PE3yJIbTaTH
3aHOCSTD y BiANOBIHI rpadu xKypHa1y (Tadi. 2.2).

Onuc mopoaw, HaBeNCHW y TaOJUIl, TOPIBHIOIOTH 3 XapaKTEPUCTHUKOIO

TIOPOJI, TAHOK0 Y BUBHAYHUKY MarMaTHYHUX Topixa (1oxa. b).
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Tabmus 2.2 — XKypnain onucy 1 BU3HaUeHHS MarMaTUYHUX TIPCHKUX MOPIJT 3a

30BHIIIHIMUA O3HAKAMU
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Konip moponu 3anexuth BiJ MIHEPAJOriYHOIO CKJIaay Ta BHU3HAYAETHCS
BI3yaJIbHO.

OCHOBHI THUNHM CTPYKTYpH Ta TEKCTYpM MArMaTUYHUX TIPCbKUX TMOPIJ
BU3HAUAIOTHCA TMOPIBHAHO JIerko. I[HTpy3WBHI MOpPOAM MaioTh, SK MPaBUIIO,
MOBHOKPHUCTANIUHI a00 3€pHHUCTI CTpyKTypu. s epy3uBHHX NOpIJ XapaKTepHI
CXOBaHOKpHUCTAJIIUHA, MOp@ipHA Ta CKIyBaTa CTPYKTypa.

TexcTypa MarMaTHUHUX TOPiJA HaYacTillle MacWBHA, ajie eQy3uBHI PI3HUII
MOKYTh MaTH HUIAKOBY, (DIIFOTNANIbHY Ta 1HILI TEKCTYPH.

['pyny Ta miarpymy mopojad BU3HAYalOTh Ha OCHOBI CTPYKTYPHO-TEKCTYPHHX
o3HakK. ['pyna nopia — MarmMaTuyHa, a NiArpyny BUAUIATHCS Ha OCHOBI Kilacuikallii 3a
YMOBHM 3aCTUTaHHs MarMu (1HTpy3HuBHa a00 e(y3uBHA).

HazBa nmopoau BHU3HAYA€THCS MPU MOPIBHIHHI XapaKTEPUCTUK, MPUBEIACHUX Y
’KypHaJl ONMKCY 3 MOKa3HUKAMHU MOP1J] Y BUSHAUHUKY.

Buxopucrannas B OyAiBHUIITBI ONMHUCYETHCS HA OCHOBI JaHUX, HABEICHUX Y
METOJIUYHHUX PEKOMEHAIIISX.

SIK1o HaBYaHHS MPOXOAUTH B OHJIAWH PEXKMI, TO B rpade «Ha3Ba TipChbKOi
MOpoJN» HEOOXIMHO KpIM Ha3BM HaBecTH (OTO 3pa3ka TIPCHKOI MOPOIH, SKa

onucyethes (mo1. A).
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JIABOPATOPHA POBOTA Ne 3
OIINC TA BUBHAYEHHSA OCAJJOBUX YIIAMKOBHUX
I'TPCBKHUX ITOPIL

3.1 3araabHi BiioMoCTi Ipo ocagoBi ripcbki nopoau

OcazoBi TipChbKl MOPOAM CKJIAJAIOTh BEPXHI IIapU 3€MHOI KOpH, OKPUBAIOYU
CBOEPITHUM YOXJIOM MOPOJI MarMaTUYHOT0 Ta METaMOP(HIYHOTO MOXOIXKEHHS.

[ToTyXHICTh OCaJOBUX MOPIJ 3MIHIOETHCA BiA AeCITUX U METpiB 10 20 KM, a B
OKpPEMHX BHUMAJKaX JOCATa€E 25 KM.

YTBOPIOIOTBCST OCAIOBI MOPOJM B PYWHYBAaHHS Ta NEPEBIAKIAJACHHS 1HIIUX
MOPiJ, 110 paHillle YTBOPUIIUCS; B HACIIIIOK BUIIQ{IHHS MIOP1-COJIEH 3 IepeHACUYECHUX
BOJIHUX PO3YMHIB; B HACTIJOK HAKOMUYECHHS MPOAYKTIB KUTTEISIIBHOCTI POCIUH Ta
TBAPWH HAa CYII i y BOJHUX OaceiHax.

3a ymoBamu (opMyBaHHs (32 T€HE3UCOM) 0CA0BI TPCHKI TOPOAH MOAUISIIOTHCS
Ha yJIaMKOBI, XIM14H1 (XeMOT€HH1) Ta OpraHiuHi (opraHoreHHi). B mpupoaHux ymoBax
3yCTPIYAIOThCA TOPOJM 3MIIIAHOTO TOXOJKEHHS: O010XIMIYHI, YJIaMKOBO-XIMIYHI.
Kpim Toro 10 ocamoBux TipChbKUX MOP1J YMOBHO BITHOCSThH yJIAMKOBI YTBOPEHHS, 110
(GOpMYIOThCSl 3aBISIKM HAKOMMWYEHHIO TBEPAUX MPOAYKTIB Yy MpoOIecl BYJIKaHIYHOI
TISTBHOCTI: Ty, BYJIKaHIYHUN TOTILT TOIIO.

Cepenr OCHOBHUX XapaKTEPUCTHUK OCAIOBUX TIPCHKUX TOPI BUAUISIOTH:
MIHEpAJIOTIYHUI Ta XIMIYHMM CKJIaJ, CTPYKTYpy Ta TEKCTypy, IOPHUCTICTb,
1apyBaTiCTh Ta 1H.

Miunepanoeiunuii cknad ocajioBUX MOpia pisHOMaHITHUM. [{o TX CKI1aay BXOISATh:
YJIAMKH TIOPIJT PI3HOTO MIHEPAJIOTTYHOTO CKJIAy; MEPBUHHI MIHEpaJIH, 110 30eperincs
micisi pyWHYBaHHS B Tporieci (pi3MYHOTO BUBITPIOBaHHS (KBapll, MOJLOBI IIMATH,
CJIIoZa TOIIO); BTOPMHHI MIHEPAJM, 10 BUHUKJIM BHACIIJOK XIMIYHOTO pyHHYBaHHS
MEePBUHHUX MiHepaliB (TJIMHUCTI MiHEpajdu); MIHEpald, IO YTBOPWJIHMCS TpHU

dbopMyBaHHI 0CaIOBUX TOPIJl BUMAJAHHS 3 MEPEHACUYCHUX BOJHUX PO3YMHIB (TiIC,
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rajgiT, KajJblUT TOLIO); MIHEpPAIW, L0 YTBOPWJIMCS BHACTIOK >XUTTEIISIBHOCTI
OopraHi3MiB (KaJbITUT, ApAarOHIT TOIIIO).

Cmpyxkmypa 0ocadosux 2ipcoKux nopio 3ajeXuTh Bl FTeHeTUYHOro Kiacy. s
YIIAMKOBHUX TIOPIA CTPYKTypa 3aJICKUTh BiJ po3Mipy yiaMmKiB. J[Jig XiMIYHHX MOpiA
CTPYKTYypa — BiJl CTYIICHIO KpUCTaJIi3allli Ta po3Mipy KpUCTaliB. [ opraHiyHuX mopia
CTPYKTypa BHU3HAYA€ThCSl TUM OPraHi3MOM, SIKMI OpaB ydacTb B YTBOPEHHI i€l
MOPO/IH.

Texcmypa ocadogux 2ipcobKux nopio, 10 XapaKTepHU3ye 30BHIMIHIA BUTJIS
MOpOoJY, HalyacTile mapyBara, ajie Moke OyTH MacHBHA, KaBepHO3Ha, Oe3najHa,
HI3/IpIOBaTa, MaKpOIIOPUCTa Ta MIKPOIIOPHUCTA, OOJIITOBA TOILO.

Iopucmicms, MO XapakTepu3ye BiIHOUICHHS 00’e€My mop A0 00’eMy BCi€i
MOPOJId, TUTIOBA JJIA BCIX ocaoBux nopia. [lopu MoxyTs OyTu NpiOHI, BeIuKi abo y
BUTJISIAI KaBepH. [IOpUCTICTh OCaZioBUX MOPiA 3MIHIOETHCS B IIUPOKUX MexaX. Tak,
nmopucTictb Myna Moxe gocsaratu 70-80 %, rnumH 1 cyrmuHkiB — 40 %, MICKIB —
3040 %, BamuskiB-uepenamHukiB — 30—40 %, mimanukiB — 10—15 % Ttomo.

Ulapysamicmb. OCHOBHOIO ()OPMOIO 3aJISITAHHS OCATOBUX TIPCHKUX TOPiJ €
mact (1map).

[ITap — reosoriune TiJ10, 10 Ma€ 3arajbHE 3a0apBIICHHS, JTITOJOTTYHUN CKIad 1
MaJICOHTOJIOTIYHI O3HAKH. Y IIJIOMY IIapyBaTICTh MOB’sI3aHA 3 yMOBaMHU HAKOTTMUYCHHS
TOBIII OCAJOBUX TIPCHKUX TMOPiJ, MO 3MIHIOIOTHCA B TOBITPSHOMY Ta BOJHOMY
cepenoBuilll. bynb-sxuit muact (map) oOMexeHu# 3 TBOX CTOPIH YITKO BHPAKEHUMU
MOBEPXHIMHU. BepXHS TIJIOCKICTh IIapy HA3WUBAETHCS MOKpiGielo TIIAcTa, HIWKHS —
niooweoro. HallkopoTina BIACTaHb MIXK TOKPIBJICIO Ta IMIJOIIBOK HA3UBAETHCS
nomyoichicmio niacma. SIKIo map Mae 3Ha4YHy MOTYXKHICTh Ta TUIONTY MONTUPEHHS,
BIH HA3MBAETHCS — IJIACTOM. SIKIO B IIapax TipCbKUX MOPiJ 3asAratoTh OUIbII TOHKI
mapu IHIIAX TOpiJ, TO 1IX Ha3WBawTh — mpomapkamu. Kinpka 11apis
PI3HOT MOTYXHOCTI, IIO0 00 €IHYIOThCS 3a IX CKJIaJoM ab0 BIKOM, Ha3UBAIOTHCS
toBieto (puc. 3.1).

Po3pi3HaroTh Taki pI3HOBUAM IUTACTIB: JIiH3a, IIACT BHUKJIMHIOBAHHS,

HOpMaJIbHUMN IJIACT, TIJIACT TepeTruckanHs (puc. 3.1).
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Pucynok 3.1 — ®opma 3ansraHas 0caJoOBUX MPChKUX TOPII:
1 — miH3a; 2 — mIacT BKIMHIOBAHHS,

3 — TOPU3OHTAIBHUI (HOpMaIBbHUI) IJIACT; 4 — MJIACT MEPETUCKAHHS

vy HOPMAJIBHOT'O IIJIaCTa HOKpiBHH ImapajicjibHa 10 Horo HiIIOHIBI/I.

[Inact BUKJIMHIOBAHHS — MOTYXHICTh IIACTa 3MEHIIIYETHCSI B OJIHY CTOPOHY.

[InacT nepeTHcKaHHs — MOTYXKHICTh IUIACTa PI3KO 3MEHILYETHCS, a MOTIM Tak

caMo pi3KO0 301IbITYETHCA.

JIin3a — rutact, sikuii 3aliMae Mali TUIONTI 3 BKIMHIOBAHHSAM MOTYHOCTI 10 KpaiB

jIacTra.

3.2 3araJbHi BiIOMOCTI IIPO 0€a/10Bi YJIAMKOBI TpcbKi MOpoau

OcanoB1 y1aMKOBI TpCbhKi TOPOAU — II€ MPOAYKTH MEXaHIYHOTO PYWHYBaHHS Ta

MEePEBIIKIACHHS MAarMaTHYHAX Ta METaMOP(IUHUX TOPIJ, a TAKOXK OCAIOBUX MOPIA

(, BaITHSAKW TOIIO), IO PAHIIIEC YTBOPWINCS, i Ji€l0 (Di3MYHOrO BUBITPIOBAHHS Ta

reO0JIOTIYHOT AISUTBHOCTI MOPSI, OKEaHy, pi40K 03€p, JIbOJJOBUKIB, BITPY TOIIIO.
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B ocHoBy knacugikarii ocagoBUX YJIaMKOBHUX IMOPIJ JIEKUTH PO3MIpP yJIaMKiB.
3aJIe’)KHO BiJ pO3MIpPY yJIaMKiB BHOKPEMITIOIOTh:

— Ipy0O0yJIaMKOBI 0CaJI0BI TPChKi TOPOIX PO3MIP YJIAMKIB O1IBII 2 MM;

— CepeIHbOYIAMKOBI OCaJ0OBl TIPChKI TMOPOAM PO3MIp YJIaMKIB Bil 2 MM
1o 0,05 mmM;

— ApiOHOYIaMKOBI OCaJOBI TIPpChKl MOpoaud po3Mip yiaamkiB Big 0,05 mMm
10 0,005 mm;

— TOHKOYJIAaMKOBa 0CaJIOB1 T1pChKi MOpoau po3mip yiaamkiB meHI 0,005 M.

CTpyKTypH 0CaJI0BUX YJIAMKOBHUX IMOPiJ BUAUISIOTH B 3aJIEKHOCTI BiJ PO3MIpY
00JIOMKIB:

— rpy0oyIIaMKOBa CTPYKTYpa, abo ncediToBa;

— CepeHbOYJIAMKOBA CTPYKTYpa, a00 McaMiToOBa;

— ApiOHOYJIAMKOBa CTPYKTYypa, a00 MUITyBaTa,

— TOHKOYJIaMKOBa CTPYKTypa, abo MeiToBa.

B Mexax KOXHOI TpynH CTPYKTYp MpU ypaxyBaHHI OLIbII JeTadbHUX
CTPYKTYPHHUX O3HAK TIOPOJH BUAUISIOTH KOHKPETHI CTPYKTYPH.

3a cryneHeM o0OKaTaHOCTI TPyOOyJaMKOBI Ta CEpPEeIHbOYJIAMKOBI OCaJIOBI
TIpPChKI TOPOIH MOIIISIOTHCS HA YIIAMKIB Ta OOKaTaHi.

Y Mexax KOXKHOTO TPaHyJIOMETPHUYHOTO THITY TOPOJM 3aJEeKHO Bif CTaHy
MOIUIAIOTHCS HA TTyXK1 HAKOMTMYEHHsI, 800 CKPITUICH] IIEMEHTOM (31IEeMEHTOBAaH]).

PO3pi3HSIOTh IEMEHT CHHT€HETUYHUM, TOOTO TaKUii, 1110 YTBOPUBCS OJHOYACHO
3 (OpMYBaHHSIM yJaMKIB, 1 ENIF€HETUYHHUM, Mi3HIA, SKUWA YTBOPHUBCS MICIsA
HAaKOMMWYEHHSI CaMHUX YJIaMKiB. 3a CKJIaJloM IIEMEHT MOXe OyTH KpPEMEHHCTHM,
3QJII3UCTUM 1 KapOOHAaTHMM, a 3a CIIBBIJIHOIICHHSIM YJaMKIB 1 LEMEHTYKYOTO
MaTepialy BiH TMOAUISETbCA HA HACTynHI TUNM: Oa3aJbHUM, IUTIBKOBUM Ta
KOHTaKTOBHM.

basanvuuii yemenm — 1€ TaKUi TUT LIEMEHTY, KOJU yJIaMKH HE TOPKAIOYHCH
OJIMH JIO OJTHOTO 3aHYypeH1 Y IIEMEHTYI0UY Macy, sika ckiaaae Bif 30 % mo 50 % o6’emy

MTOPO/IH.
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IIniexosuii yemenm MOKPUBAE TOHKUM LIAPOM BC1 YIaMKH, CKPIILTIOIOUH X MIXK
coboro. Ilpu 1pOMy dYacTHHA TOPOKHUH TOP MDK 3€pHAMU MOKE 3aJIHINATHCS
HE3arl0BHEHOIO.

[Ipu xonmaxmosomy TUIIl IEMEHTYIOUOT pEYOBUHHU B MOPOJI Ty’Ke Majo 1 BOHa

PO3BUHEHA TUILKH B MICISIX JIOTUKY YJIAMKIB, IPH I[bOMY ITOPH B MOPO/I1 3AJTUIIIAIOTHCS.

I'pyboynamxosi ocadosi 2ipcvki nopoou

['py6GoynaMKoBi 0CaI0BI TPChKI OPOIU — MOPOIH 3 PO3MIPOM YIIaMKIB O1JIbIIIE
2 mM. [lominsitoTbesi Ha puxii abo 3IEMEHTOBaHI PI3HOBUIU. B 3aiexHOCTi BiJ
00KaTaHOCTI YaCTOK — Ha yJIaMKOBIi Ta oOkaraHi (Tadi. 3.1).

3a MiHEpaJOriYHUM CKJIaJIOM MOPOJU MOXKYTh OyTH Ta MOJIMiHEPATbHUMHU.
['pyOoynaMkoBI MOpPOAM CKIANAIOThCS 3 YJIAMKIB TOpLI  CaMOro  PI3HOIO
MIHEpaJIOTIYHOTO CKJIaay.

Jlnst HuX XapakTepHa TpybOoyiaMmkoBa, abo miceditoBa CTpykTypa. Tekcrypa

Moke OyTH Oe3nanHa abo mapysara. Komip mopia Halipi3HOMaHITHIIIHMA.

Tabmus 3.1 — Knacudikaris ocamoBux yIaMKOBUX TIPCHKUX MOPIiJT

HazBa nopin
Po3mip _ .
Tum nopin yIIAMKIB, Kyracti ynamku OOkaraHi yJ1amMKu
MM
[Tyxxi 3uementoBani | [lyxxki 31eMeHTOBAaH1
>200 bpuna Banyn
I'pyGoynamkosi | 20040 | Iebinp | bpekuis I'anmpka | Konrimomepar
40-2 HpecBa Hpecsenit ['pasiii ['paBemnit

[Tyxki pi3HOBHIM TpyOOyIaMKOBHX Mopij (1ediHb, rajibka, )KOpCTBa, rpaBiii)
IITUPOKO 3aCTOCOBYIOTH MPH BiJICUIIaHHI TIOJIOTHA JOPIT, SIK HANOBHIOBaY OETOHY Ta
3a1i1300eTOHy. 3IIEMEHTOBaHI PI3HOBHIU (KOHIJIOMEpaTH, OpeKdyii, TpaBelliTH)

BUKOPUCTOBYIOTH SIK OyA1BETbHUN KaMiHb.
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Cepeonvoynamkosi 0caoosi 2ipcvKi nopoou

CepenHbOYJIaMKOBI 0CaI0B1 TIPChKi TOPOIU — OPOIU 3 PO3MIPOM YIIaMKIB Bif
2 mm a0 0,05 mm. Jlo mim@aHux TOPiA BIIHOCATH PI3HI IMICKM Ta IMICKOBUKH
(tabu. 3.2). [Timani mopoau 3a po3MipoM YIIaMKiB MOIITISIOTHCS TaK:

— rpy003epHHUCTi, po3mip yiaaMmkiB Big 2,0 MM 110 1,0 MM;

— KPYITHO3EPHHUCTI, po3mip yaamkiB Bif 1,0 mm 10 0,5 mwm;

— CepeIHbO3EePHUCTI, po3Mip ymamkiB Big 0,5 mm 10 0,25 mwm;

— npibHO3epHUCTI, po3Mip yiamkiB Bia 0,25 mm 10 0,10 Mwm;

— TOHKO3epHHCTI, po3mip ynamkiB Big 0,10 mm 10 0,05 mm.

Tabmuusg 3.2 — Knacudikaiiis ocaoBUX yJIaMKOBHUX TPCHKUX TOPIT

. Ha3ssa nopoau
. Po3mip
Tumn nopixa .
yJlaMK1B, MM ITyxxki abo 3B’s13H1 31eMeHTOBaH1
CepenHbOYIaMKOBI 20,05 [Ticku [TickoBuKH
Tpi6HOyTaMKOBi 0,05-0,005 | ~\ICBPHTH (1ecH, NeConOmbHL |\ o0 o
CYTJIMHKH)
['muna (>30 % rauHuCTUX
YacTOK).
100
ToHkOyIaMKOBI <0,005 Cyrmarox (30-10 % Aprinitu
TJIMHUCTUX YaCTOK).
Cymicok (10-3 % rimHuCTHX
YacTOK)

3a MIHEpaJOTiYHUM CKJIAJO0M MillaHl MOPOJU MOXYTh OYTH MOHOMIHEpPAJIbHI
(KBapIIOBI MICKH), ajie YacTilie MOJiMiHEpalibHI (KBapll, MOJLOBI IIMATH, CIIOAA,
OKCHJIM 3211132, JOMIIIKH KOJIbOPOBUX MIHEPAiB).

JIist UX TOP1/1 XapaKTepHa CepeIHbOyIaMKOBa, a00 1caMiToBa CTpyKTypa. s
MICKIB XapakTepHa ImapyBaTa abo Oe3iagHa TEKCTypa, a i TJIMH — MacHBHA,

HiapyBaTa Ta KaBepHO3Ha.
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3a0apBiieHHs MICKIB 1 MICKOBUKIB Halipi3HOMaHiTHiIIe. Haitbipin xapakrepHe
oire, cipe, Oype, 3eineHe (TIAyKOHITOBI IMCKK) Ta YopHE (MICOK MICTUTHh TEMHI
MIHEpaJIF 1 OpTaHiYHI PEUOBUHHU).

3anexHO BiJ MIHEPaIbHOTO CKJIAMy PO3PI3HAIOTH Taki MillaHI MOPOAH: TpU
3HaYHOMY BMicTi riaykoHity (20—40 %) — riaykoHITOBI, OKCHJIIB 3aj1i3a — 3aJIi3UCTI,
KBaplily Ta MOJbOBUX IIIMATIB — apKO30Bi, YJIaMKIB 3€pEH PI3HUX 3a MOXOKEHHSIM
MiHEepalliB — rpayBaKoBi.

[Ticku MarOTh BEJIMKE MPAKTUYHE 3HAYCHHs K OyAiBEeJIbHUM Matepial, Oyaydu
TOJIOBHOKO CHUPOBHHOIO TNPH BUPOOHUITBI CUJIKATHUX BHUPOOIB, MPUTOTYBaHHI
IIEMEHTHOTO  pO34MHy, O€TOHy, 3alli300€TOHY, TolO. BOHM  MIKUPOKO
BUKOPUCTOBYIOTCA B OyaiBenbHIN, (apdopo-dasHcoBii Ta MeTamypriiiHiii
MIPOMHCIIOBOCTI, a TaKoXX B JOPOXKHbOMY OyAiBHULTBI. I[liCKOBUKHM MIHPOKO
3aCTOCOBYIOTh sIK OyaiBeJIbHUH Ta JeKopaTUBHUN Marepian. KsapuuroBi Ta
KPEeM SHUCTI TICKOBUKM BUKOPUCTOBYIOTh K BOTHETPUBKHI Marepian Jyis

BUPOOHMIITBA BOTHETPUBIB, a0pa3UBIB TOILIO.

/Jlpionoynamkogi ocadosi 2ipcbKi nopoou

JpibHOYIaMKOBI OCaJ0B1 TIPChKI MOPOAN — MOPOJU 3 PO3MIPOM YJIAMKIB BiJ
0,05 mm mo 0,005 mMm. Jlo ApiOHOYIAaMKOBHX TIPCHKHX TMOPiA BIAHOCATH JIECH,
JICCOBH/IHI CYTJIMHKH Ta aneBpoutitu (Tabi. 3.2).

MiHepanoriyHuil CKJIaJ] JIECOBHX IMOPiA MOJIMiHEepaIbHUN. Uncao MiHepasiB
Moxe gocsiratu 50, ane MopoAOYyTBOPIOKOYY POJb TParOTh JIMINE KBapll, MOJIbOBI
IITaTH, KapOOHATH Ta MIMHUCTI MiHepaiu. Cepel KapOOHATIB MepeBaXKae KaJbIIUT, a
TJIMHUCT1 MiHEPAJU TIPEICTAaBIICHI KAOJIHITOM, MOHTMOPHJIOHITOM Ta T1IPOCIIIOIaAMH.

Cepen CTpyKTyp JpiOHOYJIAMKOBUX TIOpiI BHUOKPEMIIIOIOTH aJIEBPUTOBI,
aJIeBPO-TICAMUTOBI, ajeBpO-MemiToBl. JIJIs muX mopia XapakTepHl TaKu TEKCTYpPH:
mapyBara, OJJHOPiHa, MaKpO- Ta MIKPOTIOPUCTA.

[Tyxki jecoBl MOpOAN BUKOPUCTOBYIOTH JJIsi BUTOTOBJICHHS LIETJIM, YEpEIuIll,
IIEMEHTY, K MaTepiall sl CLIhChKOTOCIIOAAPCHKUX CHOPY, SIK TOJATOK 10 OETOHY

TOIIO.
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ANEBpONITH 3MIIIHUM LEMEHTOM 3aCTOCOBYIOThH SIK OyIiBETbHUI KaMmiHb IS

OpyKyBaHHSI IOpIr 1 OyIIBHUIITBA CIIOPYI.

Toukoynamkoei ocadosi 2ipcvKi nopoou

ToHKOYyJIaMKOB1 0CaJI0B1 TIPChbKl MOPOJIN — MOPOJU CKJIaJaHl ylaMKaM MeEHIIe
0,005 mm. JIo TOHKOYJIaMKOBUX TMOpPIiJl BIAHOCATH TJIMHU, CYTJIMHKH, CYIICKHA Ta
aprigiTd. 3a TUIIOM 3aB’SI3KiB MK yJIaMKaMU BOHHU TOAUTSIIOTHCS Ha 3B’SI3HI (TJIMHA,
CYIJIMHOK Ta CYICOK) Ta 31eMeHTOBaHi (aprimitv) (tadm. 3.2). 3B’S3HI IVIMHUCTI
MTOPOIN TPUMAIOTHCS B MMIMATKY 3aB/ISIKA MDKMOJICKYJISIPHUM CHJIAM 1 34ETUICHHIO MiXK
JacTKaMH.

3a MiHEpaJIbHUM CKJAJOM PO3PI3HSIOTh  KAONIHITOBI, T1APOCIIOMASHI,
MOHTMOPHUJIOHITOB1 Ta mojiMiHepanbHl. Cepell CTPYKTyp TOHKOYJIaMKOBHX IOpiA
BUJILJISIIOTH: TICJIITOBY, AJIEBPOIEIITOBY Ta MCaMO-TIEIITOBY.

JJist UX Mopij XapaKkTepHi TaKu TEKCTYpH: [IapyBarta, He mapyBaTa, OJHOpiAHA
Ta ncesgonopdipHa.

['munn 6inbm HiXK HA 30 % cKIIagaroThes 3 TIIMHUCTUX MIHEPAiB — KAOJIHITY,
MOHTMOPHUJIOHITY abo rigpociion. Cepen ApyropsaHuUX MIHEpasiB 3yCTPIYalOThCs
KBapIl, IOJbOBI IINATH, CIIOAA, XJOPHUT, OMaj, OKCHJIM Ta TIAPOKCHIM 3aili3a,
kapOonar, rinc. Komip riawH pisHOMaHiTHUN (Oypuid, OLIMH, 3€JICHHMH TOIIO) Ta
3QJIEKUTH B1Jl CKJIaly TJIMHUCTUX MIHEpaiB 1 AOMIIIOK (OKCHIY 3aii3a, OpraHigyHUX
pedoBHH). [ TMHU BONOIIOTH PSAIOM 3arJIbHUX O3HAK: IJIACTUYHICTIO, 3/ITaTHICTIO MTPU
3MOYYBaHHI MOTJIMHATH BOAY Ta po30yXaTH, c1a0KOK BOAOIPOHUKHICTIO TOLIO.

CyrivHKM 3a CBOIMM (DI3MMHMMM BJIACTMBOCTSIMU OJIM3bKI 10 TJUH. BMmicT
TJIMHUCTUX YacTOK KosmBacThbesa Bix 10 % mo 30 %.

Cynicku Onvk4ye 10 MICKIB, OCKIIBKA BMICT TJIMHUCTUX YaCTOK KOJIMBAETHCS
Bi1 3 % 1o 10 %.

Aprunité — 311eMEHTOBaHI TIIMHUCTI TOPOAH, IO MOTaHO PO3MOKAIOTh a00 He
PO3MOKAIOTh B BOJI1 Ta HE BOJIOJIIFOTH MNIACTUYHICTIO. BOHU BIJIPI3HAIOTHCS KPUXKICTIO,

MarOTh PaKOBUCTHH 371aM, 3a3BUYail TEMHO-CIPOTO KOJIbOPY.
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['muHM Ta CyrIMHKH BUKOPUCTOBYIOThH SIK CHPOBUHY JUTSI IIETJIMHO-YEPETTMIHUX
1 roHgapHUX BUPO0OiB. KaoIiHITOBI ITHMHN BUKOPUCTOBYIOTEH Y (hapdopo-dasacoBomMy
BUPOOHUIITBI, @ TAaKOXK SIK CHUPOBHHY JJII BOTHETPHUBIB. MOHTMOPHIIOHITOBI TJIMHU
BUKOPHUCTOBYIOTh SIK A0Opui aacopOeHT. 3 TIMH OTPUMYIOTh pi3Hi Qapdu — oxpy,
yMOpY, Ci€EHY TOIIIO.

Bukopucranss apriiiTiB K Oy/1IBEIbHOTO KaMEHIO 00MEKEHE YHACTIIOK MajIoi
MIIHOCTI IIi€l Tpymu TMOpiA. YKOCH BHIMOK B aprultax peKOMEHIYETbCS

O6JII/IHI>OBYB3TI/I, a KOTJIOBAHU HEC TpUMATH BiI[KpI/ITI/IMI/I B IIPOJOBXK JOBIOro 4acy.

3.3 3araabHi BizoMocTi npo nmipokjacTuyHi ripcsKi nopoau

Jlo mIpOKIaCTUYHHUX MOpLA BigHOCATBCS Tyhu, TyPpitu Ta TydoreHu. Bonu
3aliMalOTh MPOMDKHE TMOJOXKEHHS MK OCAaJOBUMH YJaMKOBUMHU Ta BYJIKaHIYHUMHU

MarMaTHYHUMH mopoaamu (taoir. 3.3).

Tabmuus 3.3 — Kimacudikartis mipokimactuanux mopifa (3a M. I1. Jlucenkom)

. : o
Mopos Bwmict marepiany, %
BynkaHiuHOTO OcanoBoro
Bynkaniuni Tydu, Tydpobpexuii >90 <10
Tyditu 50-70 30-50
Tydorenno-ocanosi <50 >50

Tygu wHepinka TEpemIapoBYIOTHCS 3 OCaTOBUMHU IMOPOJAMH. 3a PO3MIPOM
Y4acTOK, 110 CKJIAJal0Th MOPOAY, TY(hHU MOIUISAIOTHCS Ha TaKi:

— Ty(hoOpekuii, Mo CKIagarThes 3 9acToK Oibine 30 mv;

— rpy00yIIaMKoBi TyQH, 3 po3MipoM yiaMkiB Big 30 MM J10 5 MM;

— KpYIHOYJIAMKOBI Ty(H, 3 PO3MIPOM YJIAMKIB BiJl O MM JI0 1 MM;

— nApidHOYyNIaMKOBI Ty, 3 po3mipom ynamkiB Bix 1 mm g0 0,1 mm;

— TOHKOYJIaMKOBI Ty(u, 3 po3MipoMm yiamkiB meHuie 0,1 mm.

30



Tybu ckmageni ckmyBaTuMu abo0 ApIOHOKPHUCTAIIYHUM MarepiaiioM. 3a
CKJIaJIOM BOHHM MOXKYTh OyTH JIIIapUTOBI, 623aJIbTOB1 TOLIO.

Mijiko- Ta TOHKOYJIaMKOBI1 Ty(1 Ha3UBaOThCs MmonuyibHUMU. Komip TydiB 611mid,
cipuii, poskeBuit Tomo. Tydu MaIoTEIIONPOBIIHI Ta MOPO3OCTIHKI.

Tekctypa TydiB 3a3BUUail MapoBa.

Tygimu yTBOPIOIOTBCSI T'OJOBHMM YHMHOM Il BOJOIO. 3a CKJIaJ0M BOHHU
MUTyBaTi a0 MilaHo-yaaMKoBI Ta Otk Hik Ha 50 % CKIaialoThes 3 BYJIKaHIYHOTO
MmaTepiaiay, a IHIIUMHA 00 €M 3aliMalOTh yJIaMKW KBaplly, MOJbOBUX IIIATIB, CIIOAU
tomo. LleMeHT 3a CkIaAoM TJIMHUCTO-KPEM SIHUCTHI a00 XJIOPUTOBO-TJIMHUCTUH,
LEMEHTallls — 0a3aJbHOT0 200 MOPOBOIO THUITY.

Tygocenno-ocadosi nopoou — OPOJIH, 10 CKIAIAIOTHCS 3 yIIaAMKiB 0CaJI0BOTO
Marepiany po3mipoM Big 0,1 mm 10 1 MM. ba3aibHMIl TUIT LIEMEHTY MPEICTABICHO
JyCKAaTOo0, XJIOPUTOBOIO Ta CIIOASHONOIIOHOIO IITMHUCTO0 PEYOBUHOIO.

[TipokyiacTU4Hi MOPOAM BHUKOPUCTOBYIOTH SIK IPOMHUCIOBA CHPOBMHA Ta
OyZaiBesnbHI Martepiand (JOJAaTKM W CHUpPOBUHA JJIi BUTOTOBJIEHHS T1IpaBIIYHUX

IIEMEHTIB, CTIHHHI Ta OOJIMIIOBAILHUN MaTepiajl, 3all0BHIOBAY OCTOHY TOIIIO).

3.4 MeToanuHi pekoMeH/Ialii 10 ONMKCY Ta BU3BHAYEHHS 0Ca0BHX YJIAMKOBHUX

Ta MiPOKJIACTUYHHUX TIPCHKUX MOPIi

JInst onycy Ta BUBHAYEHHS OCAJIOBUX YJIAMKOBUX Ta MIPOKIACTUYHUX TPChKUX
Mopii HEOOXIHO MAaTH KOJIEKI[II0 TOpif, JyIy Ta BHU3HA4YalbHI TaOIMII
(mon. B).

HaiiBa)X TMBIIIUMH J[1IarHOCTUYHUMH O3HAKAMH TMPH MAKPOCKOIMYHOMY OMHCY
Ta BU3HAYEHHIO OCAJIOBUX Ta MIPOKIACTUYHUX TIPCHKUX TOPiA € iX 3a0apBJcHHS,
CTPYKTypa, TEKCTypa Ta MiHepajoriunuii ckiaa. Ha miacraBi Bi3yalbHOTO OIJISAY
TIPCHKUX TOP1J] BU3HAYAIOTH Il O3HAKHU, a Pe3yJbTaTH 3aHOCATH Y BIAMOBIAHI Tpadu
KypHaJIy ONHCY Ta BHU3HAUEHHS OCAJOBUX Ta MIPOKJIACTUUHUX TIPCHKHUX MOPILI 3a

30BHIIIHIMU O3HaKamu (Tadu. 3.4).
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Tabmuns 3.4 — Xypuan omucy Ta BU3HA4YEHHS OCAJOBHX YJIaMKOBUX Ta

MiPOKJIACTUYHUX TIPCHKUX MOPiJ
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Onuc mopil TOPIBHIOIOTH 13 3arajbHOK XAapaKTEPUCTUKOW MOpLI Y
BH3HauYaIbHKUX TaOauisx (moxa. b).

3abapBiieHHSI TIOPOJM BU3HAYAETHCA Bi3yasbHO. [ 0camoBUX yIaMKOBHX
MOpiJI, TEPII 32 BCE, BUSIBUTH XAPAKTEP 3B SI3KIB MIXK YJIaMKaMH Ta PO3MIp YJIaMKiB.
Hapani BU3Ha4a0Th CTPYKTYpy. TE€KCTypH OCaJ0BUX yJIaMKOBUX Ta MIPOKIACTHUHUX
MOP1Jl BU3HAYAIOTHCS BI3yallbHO 3a B3AEMHHMM PO3TallyBaHHSAM B OPOJH ii CKIIAJJOBUX
€JIEMEHTIB.

Bukopucranss ripchkux mopijl y OyIiBHUIITBI OMUCY€ETHCA Ha MIACTaBl JaHUX
MPUBEICHUX B METOAMYHUX PEKOMEH/IAIIISX.

VY mpumiTIii HaAaThCA 0COOIUBI 03HAKHU TIOpi (Hanpukia:, peakiis 3 5—-10 %
PO3YUHOM COJISIHOT KUCIIOTH TOIIO).

SIK1o HaBYAaHHS MPOXOAUTH B OHJIAWH PEXKMI, TO B rpade «Ha3Ba TipChbKOi
MOpOJN» HEOOXIMHO KpIM Ha3BM HaBecTH (OTO 3pa3ka TIPCHKOI MOPOIH, SKa

orucyeThes (mo1. A).
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JIABOPATOPHA POBOTA Ne 4
OIINC TA BUBHAYEHHSA OCAJJOBUX XIMIYHUX TA OPTAHIYHUX
I'TPCBKHUX ITOPIL

4.1 3araabHi BitoMocTi mpo ocaaoBi XiMiuHi ripceki mopoan

XeMoreHHi abo XiMIYHI 0CaJIOB1 T1PChKI MTOPOJX — 1€ MMOPOJIH, IO YTBOPUIIUCS
B PE3YJIbTATI:

— BUNA/IIHHA NOP1J-COJeH 3 HACUYEHUX BOJHUX PO3UYHHIB;

— KOaryJisiii KOJIOITHUX PO3YHHIB;

— XIMIYHHMX peakuiid, 1o BiA0YBalOThCS y BEpPXHIM YaCTHHI 3€MHO1 KOPH.

Knacudikamiss miarpynu XiMi9HMX MOpPiJ 3aCHOBaHAa Ha XIMIYHOMY CKJIai.
BuauidroTe HacTynHI KJacl OCaJOBUX XIMIYHHMX MOPiA: KapOOHATHI, KpeM’ STHUCTI,
cynb(darHi, rajoiaHi, 3am3ucTi, pocdaTHi, amiTOBI.

XapakTepHa OCOOJIMBICTh XIMIYHHUX TMOpPiJ — TOCTIMHICTh XIMIYHOTO Ta
MIHEpAJIOTIYHOrO CKJaAy. bidblIicTh XIMIYHUX MOP1 € MOHOMIHEPAIbHUMHU
MOPOJIAMH.

Kapbonamni 2ipcoki nopoou — yTBOPIOIOTHCSI B PE3YJIbTaTI BUIAJAHHS TOPIJI-
coJiel 3 BOJHHUX PO3YMHIB y MPUOEPEKHIA CMY31 MOpIB 1 OKeaH1B. [ iX yTBOpEHHS
HE0OX1THA HEBEJIMKA KUIBKICTh 3HECEHOTO 3 CYIIl YIaMKOBOTO MaTepiairy, 0OMexxeHa
KUTBKICTh OPTaHiKM Ta TEIUIUHN KIiMaT (BalHsIKU, BalHsIH1 TyQu, 1o1aomiTy). HalOubim
TUTIOBUI KOJIIp KapOOHATIB — OUIHIA, ajie 3aJIeKHO BiJl PI3HUX JIOMIIIOK BOHU MOXYTh
OyTH >KOBTUMH, CIpUMH, YOPHUMHU TOIIO. BamHIK — MOHOMiHEpaibHa MOpPOa, SKa
CKJIQJIAEThCS 3 KaJbIUTy, Ma€ IOBHOKPUCTAJIIYHY ab0 OOJITOBA CTPYKTYpy Ta
miapyBaTy a0o MIUIbHY TEKCTYpy. BanmHsAkH MIHPOKO BUKOPUCTOBYIOTH B Oy IIBHUIITBI
AK OONUIIOBAJIbHI TUIMTH, apXiTEKTYypHI Jie€Taji, CTIHHI OJOKH, JJii BHUPOOHUIITBA
BallHa, TOPTJIAH-IIEMEHTY. [|0JIOMITH yTBOPIOIOTHCS 3 BAITHSHOTO MYJIy Ha JIHI MOPIB

mpu 30araveHHi MOpi/l BYTJICKUCINM MarHieM, SIKUH 3aMilae Kanbilii. Jlesika yacTuHa
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JOJIOMITIB YTBOPHJIACS IUIAXOM BHIMAJaHHS 3 BOJHUX PO3YMHIB B 3aMKHYTHUX a00
HAIiB3aMKHYTUX  BOAHMX OacefiHax 3  miABHIIEHOIO  cosoHicTio. Ckian
MOHOMIHEpAJIbHUM, CTPYKTypa ApiOHOKpHUCTaIiyHA, TEKCTypa IIiIbHA, PIAIIe
mrapyBaTa abo mopucta. JloJOMIT BUKOPUCTOBYIOTH K OYyIIBENbHUN KaMiHb, IS
3100yTTS BOTHETPUBIB, KapOOHATYy MarHilo, a TaKOX B T'yMOBIH Ta ¢dapMalleBTUUHIN
IIPOMMCJIOBOCTI, B METaJTyprii TOIIO.

Kpem ’snucmi 2ipcoki nopoou — yTBOPIOIOTHCS B PE3yiIbTaTi BUMAIaHHS MTOPIJI-
coJiel 3 rapsiuux TepMalbHUX JKEpeNn 1 NUIIXOM BHUMAAIHHS ONalo-XallleJOHOBOI
PEYOBHHM 3 [UPKYJIIOYUX PO3UYMHIB 1 3a[IOBHEHHS LI€I0 PEYOBUHOIO MOPOKHEY, Ta
nop nopia. Komip mopin Oummid, CBITIIO-CIpHid, CIpUN, TEMHO-CIpUiA, KOPUUHEBHUHU.
MiHepanoriyHuil CKIaa: KBapll, Xauea0H, onai. CTpykTypa KpeM SHUCTUX T1PChbKUX
Mopii — TOHKO- a00 CKPUTOKpHUCTalII4Ha, TEKCTypa — IUIbHAa abo IapyBarta.
3aCTOCOBYIOTh KPEM’ SHHUCTI TiIpCbKi TOpOAM B a0Opa3uBHIA MPOMUCIOBOCTI,
MIPOMMCIIOBOCTI TOHKOI K€PaMiku TOIIIO.

Cyavgpamui (cipuanoxucni) ma 2anoioui 2ipcoki nopoou. 111 miarpymnu J0mijIsHO
PO3IJIA/IaTH B CYKYITHOCTI, OCKIJIBKH HE JMBJISIYUCH HA PI3HUINIO B XIMIYHOMY CKJIaji,
BOHHU 3a TCHE3UCOM JTyke CXO0Xi. [lopoam 1mux rpyr yTBOPIOIOTHCS TMpPHU BUITIaHHI
XIMIYHHMX OTaiB 3 BOJHUX PO3UMHIB B 3aMKHYTHX OacelHax, MUJIKOBOJTHUX MOPCHKUX
3aTOKax 1 COJOHMUX o3epax. MiHepalbH1 3’ €JHAHHS BUMAAIOTh 3 BOJAHUX PO3YMHIB B
Takii MOCIIOBHOCTI: CMOYATKY OCIAAal0Th TiMC 1 aHTIIPUT, a MOTIM Kam’ siHa ClJib,
MarHieBi Ta KajiiHi comi. Jlo cynbhaTHUX mOpia BIAHOCATHCS Tirnc 1 aHriapuT. o
rajJjioiIHUX TMOPiJ BIAHOCUTHCS KaM siHa Cilb. BOHM MaloTh MOBHOKPUCTAIIYHY
CTPYKTYpYy Ta IIUIbHY a00 mapyBaTy TeKCTypH. ['i1iC 1 aHT1IPUT 3aCTOCOBYIOTHCS SIK
OONUITIOBANIBHUM MaTepiayl BHYTPIMIHIX CTIH OyaiBelb, a TAKOX SK CHUPOBHHA JJIS
OyIiBeJbHUX MaTtepiaiiB 1 BUpOOIB, y MamnepoBid Ta XIMIYHIA TPOMHUCIOBOCTI,
BUpoOHMITBA (dapb, emanield Ta rna3dypi. Kam’sHa cinb B OyIiBENbHHUX IIJISAX HE
3aCTOCOBYETHCS, aJie 3aCTOCOBYETHCS B Xap4OBIM Ta JIETKIM MPOMHCIOBOCTI, a TAKOXK
JUTSL COJISTHOT KUCJIOTH, XJIOPY, COJIH, METAJICBOTO HATPIIO, 1IKOTO HATPIIO TOIIO.

3anizucmi 2ipcbki nopoou — yTBOPIOIOTHCS ITUISIXOM BUTIAJAHHS TIOPi-COJieH 3

BOJHUX PO3YMHIB SIK B IPICHUX BOAOWMHMILAX (03€pax, 00JI0Tax), TaK 1 B MPUOEPEKHIM
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CMy3l MOpIB B pe3ylibTaTi Koarynsamii KonoigiB 3amizy. Lli mopomu MOXyTh
YTBOPIOBATUCA TpPHU  XIMIYHOMY BHBITPIOBaHHI  3aJli30BMICHUX  MIiHEpAJiB.
[IpencraBHUKaMH € 3aTi3UCTI PYyAH OCAJOBOTO MOXOKEHHS — OKCHJIM, KapOOHATHI,
cynb(dimni, cuimikaTHi. XapaKTepHI CTPYKTYpH — OOJiITOBa, 0000Ba, KOHKpEIIiiiHa,
KosoigHa. TexcTypa — mapyBaTa ado miijbHa. BUKOPUCTOBYIOTHCSA SIK py/la Ha 3ai30.

DocpamHi 2ipcbki nopoou — YTBOPIOIOTHCS B PE3yJIbTaTi BUIAJAHHS TOPIJI-
cojieil 3 TepeHacHMYeHUX PO3UMHIB 1 XIMIYHOTO BHBITpIoBaHHs. HaiiBaxxnusimii
nopoau — ¢pocoputu. CTpyKTypa — 00IITOBA, IICEBA000JITOBA, YIIAMKOBA, PEITIKTOBO-
OpraHOTE€HHA, OPTaHOTE€HHA, a TEKCTypa — IapyBara.

Antominiesi abo animosi 2ipcvki nopodu — 1€ TPOIYKTH TIUOOKOIo
BUBITPIOBAHHS KPUCTAIIYHUX TIPCHKUX Mopia. HallBaxmMBimmMu mpeacTaBHUKAMHU €
ookcutu. CTpyKTypa — 00J1iTOBa, 0000Ba, KOHKpELIifHA, YIaMKOBa, MIKPO3EPHHCTA,
TEKCTypa — 3eMJIUCTA, IOPUCTA, KaBepHO3HA. OCHOBHA Maca OOKCHUTIB 3aCTOCOBYETHCS

JUISL BUJIOOYBaHHS QJIFOMIHIFO, JJIsl BATOTOBJICHHSI BOTHETPHUBIB 1 a7ICOPOCHTIB.

4.2 3araabHi BizomMocTi npo ocaaoBi opranivHi ripcbki nopoau

OcanoBi opraHiyHi (OpPraHoreHHi) MOPOJX YTBOPIOIOTHCA KUTTEMISUTBHOCTI
KUBUX Opra”i3MmiB. 3a TEHE3UCOM OpTaHiuHI TIPChbKI TOPOAM MOIUISIOTHCS Ha
¢itorenHi ta 300reHHi. OITOr€HH1 YTBOPUIIKMCS BHACHIIIOK KUTTENISIIBHOCTI POCIIHH,
a 300T€HHI1 — BHACIIOK JKUTTEIISTILHOCT TBAPHH.

3a XIMIYHUM CKJIaJJOM BUAUISIIOTH: KapOOHAaTHI, KPeM’ SIHUCTI, BYTJIEBOJMCTI
(kaycT00610JTITOR1) Ta 3aJ13UCTI.

Kapbonamni zipcoki nopoou. HaWnommwpeHimn TpeACTaBHUKA — BaITHSAKH
OpraHiuHi Ta Kpeiga. OpraHiyHUM BamHSAK 3aCTOCOBYIOTh B OY/IBHHUIITBI SIK CTIHHI
KaMeHito Ta OJIOKH, 3alOBHIOBAYl JIETKUX OETOHIB, Kpeiaa — I MaJspHUX POOIT,

MACTHKH, BallHa, MOPTJIAH/I-LIEMEHTY.
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Kpem snucmi eipcoki nopoou mpeacTaBieHi A1aTOMITOM, TPETIETIOM 1 OMOKOIO.
3acTOCOBYIOTh B OYJIBHUIITBI SIK TEIUIOI3OJSAIINHUI MaTepiai, B SKOCTI 1HEPTHUX
JOMIIIIOK /IO BaItHa Ta IEMEHTY.

3anizucmi 2ipcoki nopoou — 60601moA10Ha 3aMi31cTa Pyaa.

Byanesooucmi (kaycmobionimoei) 2ipcoki nopoou — Ttopd, Byriuisa, HadTa.
Byrinis BUKOPUCTOBYIOTH SIK TEIIO130JIAIIMHUN MaTepiall, TOpd SK NajabHe.

Cepen TEKCTyp OCaJOBHX OPTraHIYHUX TIPCHKUX TOPIJl BUAUIAIOTH MAacHBHY,
IIapyBaTy Ta KaBEpPHO3HY.

Ha3Ba cTpykTypu 3aneXuTh BIJ OpraHi3My, 3 SIKOTO YTBOPHJIACh TIpPChKa

nopoja.

4.3 MeToau4Hi peKoOMeHIalil 10 ONHCY Ta BU3HAYEHHS 0CA0BUX XiMIiYHHX

Ta OPraHiYHMUX ripCHKUX MOPix

JIyist onucy Ta BU3HAYEHHS O0CAJIOBUX XIMIYHUX Ta OPTraHIYHUX TIPCHKUX MOPIJ
HEO0OX1HO MaTH KOJIEKI[II0 0CaJ0BUX MOP1A, JIYIY, BUBHAYAIbHI TaOJHII 13 3aTAJIbBHOIO
XapaKTepUCTHKOIO mopif (tadm. b.4).

HaiiBa)xTuBIilIMMU J1IarHOCTUYHUMM O3HAKAMH MPU MAKPOCKOIIYHOMY OIUCY
Ta BU3HAYCHHIO 0CAJIOBUX XIMIYHHMX Ta OPraHIYHUX TPCHKUX MOPIT € X 3a0apBIeHHS,
CTPYKTypa, TEKCTypa Ta MIHEpaJOTIYHHMM ckiaa. Ha mijgcraBi Bi3yaJabHOTO OTJISTY
rIpCbKUX MOP1J BU3HAYAIOTH 111 O3HAKH, & PE3yJbTAaTU 3aHOCATh Yy BIAMOBIIHI Ipadu

KypHaJIy OMHUCY Ta BUSHAYECHHS OCAJ0OBUX TIPCHKUX MOPIJ 32 30BHINIHIMU O3HAKAMHU

(tabu. 4.1).
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Tabmuus 4.1 — XXypHam ommucy Ta BHW3HA4YEHHS OCAQJOBHX XIMIYHUX Ta

OpraHiuyHUX TIPCHKUX MOPIT
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Onuc mopil TOPIBHIOTH 13 3arajbHOK XAapaKTEPUCTUKOK TOpLI Y
BH3HaYaIbHKUX TaOauIsaX (Hox. b).

[Ipu BuU3HAYeHI MIHEpPAJOTIYHOTO CKJIAMy CHiJ TaM’sATaTd, 0 KapOOHATHI
mopoau pearyroTh 3 5—-10 % po3dmHOM CONSIHOI KMCIIOTH, a KayCTOOIOJITH MaroTh
SCKpPaBO BUpPaXEHI 1HIWBITyalibHI 30BHIIIHI 0c00MMBOCTI. CTPYKTYpy BHU3HAYAIOTh
IIPH Bi3yaJIbHOMY OTJISII 32 AOTIOMOT OO JIynii. /{71t opraniyHUX NOpij JU1sl BUSHAYECHHS
CTPYKTYpH Tpeba BU3HAUWTH BHUJ[ OPTraHIYHMX 3aJUIIKIB (PaKOBUHU, KOpaJH,
IeTpuTyc, Mikposanumku). Ilorim Tpeba BcTaHOBHTH, SKI 1€ acormiari
MopiJ1 — KapOOHATHI, KpeM STHUCTI TOIIO0. TeKCTypHu 0CaoBUX XIMIYHUX Ta OpraHIYHUX
MOpiJi BU3HAYAIOTHCSA BI3yaJIbHO 32 B3a€EMHUM DPO3TAlIyBaHHSIM B 00 €Ml TOpoAM i
CKJIaJIOBUX €JIEMEHTIB.

BoxuBanHs mopia B OyAiBHUIITBI OMUCYETHCS HA M1JICTAaBl JAHUX MMPUBEACHUX B
METOJANYHUX PEKOMEHIAITISX.

Y npumiTiii HaBOJATHCS OCOOJIMBI O3HAKM TOpPiA (HAMpUKIAL, peakiis 3
PO3YMHOM COJISTHOT KUCJIOTH 1 1H.).

Sxo HaBYAaHHS MPOXOJUTH B OHJIAWH pEXKKMi, TO B rpade «Ha3Ba TIPCHKOI
MOpoAN» HEOOX1IHO KpIM Ha3BM HaBecTH (OTO 3pa3ka TIPChKOi MOPOIH, SKa

onucyethes (moa. A).
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JIABOPATOPHA POBOTA Ne §
OIINC TA BUBHAYEHHA METAMOP®OIYHUX I'TPCBKUX TTOPI

5.1 3araasbHi BizomocTi npo metamopiuHi ripcbki nopoau

Metamopdiyai Tipcbki MOPOIU YTBOPIOIOTHCS B PE3yJbTaTi 1CTOTHOTO
NEePETBOPEHHS paHillle ICHYIYMX TIPCBKUX TIOPiA  MMiJg BIUIMBOM IIPOIECY
MeTtamop(izmy.

Metamopdizm — mporiec riudOKOi BUAO3MIHU TPCHKUAX MOPIA i JI€I0 BUCOKUX
TEeMIIepaTyp, TUCKY Ta XIMIYHO aKTUBHUX PEUOBMH. XIMIYHO aKTUBHI PEUYOBUHU —
MeperpiTi napu BOAM Ta Tra3y, 110 MiIHIMAIOThCS 3 HaJlp 3eMJl.

[Ipouiec yTBOpeHHs MeTaMOp(pIYHUX MOpPiJ HPOTIKAE B TBEPAOMY CTaHI Ta
BUPAXKAETHCS B 3MIHI MIHEPAJIBHOTO Ta XIMIYHOTO CKJIaAY, CTPYKTYPH Ta TEKCTYpPH.

3aJie’KHO B1Jl YUHHUKIB BUAUISIOTh HACTYITHI TUIUM METaMOp(13My: KOHTaKTHHI,
perioHaNbHUN, JUHAMIYHUMI, THEBMATOJITO-T1IPOTEPMATIbHUN.

IIpoyec konmaxmmno2o memamopghizmy NOJIATAE B ICTOTHINM BUIO3MIHI BUX1THOT
HOPOAM Mij Jicio IepeBakHO BHMCOKOi Temmeparypu (850-1 000 °C) i mopiBHsSHO
HU3BKOTO THCKY. B pesynbTaTi BiOyBaeTbcs TEpEeKpUCTaNi3allis MiHEpaiB,
YTBOPEHHSI HOBUX CTPYKTYP 1 TEKCTYp (CKapHU, MapMyp).

IIpoyec ounamiunoco memamopizmy MOJNATAE B ICTOTHIN BUIO3MIHI BUX1THOT
MOpOAM  MiJ  JI€EI0 TEpPEeBaXHO BUCOKOTO THUCKY ©0€3  y4acTi  Marmm.
HunamomeTtamop(}izM BiJOYBAa€ThCS y BEPXHIX 30HAX 3€MHOI KOPHU B pe3yJIbTaTl TUCKY
TOBII BHUIIE PO3MIIIEHUX TOpPi abo B pe3yibTaTl TEKTOHIYHHX TOPOTBOPHUX
npoueciB. [lpy guHamiyHOMY MeTamop(i3Mi ICTOTHO 3MIHIOIOTHCS CTPYKTYpO-
TEKCTYp1 O3HAKW BUX1IHUX MOPiJ, e MaJIO 3MIHIOETHCS iX MiHepaJoriyHui cknan. o
nopia auHaMmoMeTamop(dizMy BITHOCITHCS TEPEBAKHO TEKTOHIUHI Opekdii (yrioBari
a00 JIH30BUIHI YJIaMKH PO3APOOJICHUMX TEPBUHHHUX TMOPid, 31EMEHTOBAHUNA 3
IpiOHOPO3APOOICHUM MaTepiaioM TUX CaMUX TMOPia), MUTOHITH (YTBOPEHHS, IO
CKJIQZIAI0ThCA 3 APIOHO MEPETEPTOTrO MaTepiany MepBUHHKX MOPiT), YACTKOBO TOPOIH

THUITY TJTIMHUCTUX CJIaHI_IiB.
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IIpoyec pezionanvrnoco memamopizmy TONATAE B ICTOTHIA BUIO3MIHI TIOPIJT
M1 €0 BCIX YUHHUKIB MeTaMOp(}i3My 1 OXOIUTIOE BEJIMUE3HI TPOCTOPH B 3€MHIM KOPi
i1 0COOJIMBO 1HTEHCHBHO BIOYBA€ThCS Ha IIIMOMHI 6—8 KM (opTociaHili, aMmdi00miTH
TOINO). 3aJeXHO BiA CKJIaAy 1 CTPYKTypU BHUXIJHUX MOPIJ MPH PETIOHATBHOMY
MeTramop(}izMi BUHUKaIOTh MeTamMop(i3oBaH1 YTBOPEHHS MOPII, 110 € MOCTIJOBHUMHU
eTanaMu TNEepeTBOpPEHb BUXIAHOI mopojau. Hampukiaa, rIMHHUCTI MOPOAU B Tpoleci
JiareHe3y 3HEBOHIOIOTHCS, YITITLHIOIOTHCS 1 TEPETBOPIOIOTHCS Ha aprimiTa. [1ix mieto
3pOCTAlOYOro TUCKY apriuliTd PO3CIAHIILOBYIOTHCS 1 MEPETBOPIOIOTHCS HA TIIMHHCTI
CJIAHIII.

lIpoyec nuesmamonimo-ciopomepmanviozo memamop@izmy TOJATae B
ICTOTHIM BUJ03MiHI BUXIJHUX MOPIJ MiJ JI€10 JIETKUX KOMIIOHEHTIB (MEperpiTi mapu
BOJIY Ta razy).

Minepanoriyauii ckiag MetaMop(iuHUX MOPiJl BCUISKUN 1 3aJICKUTH SIK Bij
CKJIaJly BUXIJTHUX ITOPiJ, TaK 1 B1I YNHHMKIB, 1110 BUKJIUKAIH 1X 3MiHY.

MeramopdiyHi TipCcbKl NOPOAM 3a3BMYal MAarOTh KPUCTAJIIYHY CTPYKTYpY,
OCKUJIbKH B Tpo1ieci MeTamop(}hizMy HEKPUCTAIIUHI TOPOJU CTAIOTh KPUCTATIYHUMHU, &
KpUCTaIIUYHI BUMIPOOOBYIOTH Nepekpuctaimizamiio. [IpoTe kpucTtamiuHa CTPyKTypa
MeTaMOp(hIYHUX TOPiA BIAPI3HAETHCA BiJ KPUCTATIYHOI CTPYKTYPH MarMaTUIHUX
TIOPiJ 5K 32 OXOKEHHSM, TaK 1 10 T101001.

Texctypu MeramMoOp(dIYHUX TOPIA BIAPIZHSAIOTHCS MEBHOIO PI3HOMAHITHICTIO.
HaiiGinb1n xapakTepHi TEKCTYpH:

— crnaHioBara (y mopoji moJIoBkKeH1 abo TabIMTYaCTI KPUCTAIM PO3TAIIOBaH1
CBOIMU JIOBTMMH CTOPOHAaMHU B3a€EMHO MEPIEHIUKYJSPHO), TIPChbKI MOPOaU 13
CJIAHITIOBATOIO CTPYKTYPOIO TOPIBHSHO JIETKO PO3KOJIIOIOTHCS Ha TOHKI TJIACTUHKH
a00 IUIMTKY 3 PIBHUMHU MapajieIbHUMU TJIOMUHAMY (TIIMHUCTUH CIIaHElb);

— MacCWBHA — IIUIbHE 1 PIBHOMIPHE pO3TalllyBaHHS MIHEpaJiB a00 MiHEpaTbHUX
arperartiB y mopo/ii (KBapiur, Mapmyp);

— CMY’>KKOBa a00 THECOBa — XapaKTepHE YSPTyBaHHS CIIAHIIOBATUX 1 36pHUCTUX

YTBOPEHD Pi3HOTO MIHEPAIOTIYHOIO CKJIay 1 TOBIIMHHU (THEHCH);
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— OYKOBa — B TOPOJIi MPUCYTHI 3€pHA OBaJIbHOI (popMu abO arperaTt CBITIIO
(dhapOoBaHUX MiHEpAIiB, MO Pi3KO BUAUIAIOTHCS Ha TeMHOMY (OHI MOpia (OYKOBUN
THEHC);

— BOJIOKHHCTA — BEJIMKA YaCTHHA MOPOH CKJIa/IeHa BOJIOKHUCTUMHU MiHEpaIaMu
(CepIEeHTHHIT TOIIIO);

— IUIoMYacTta — Topoja 3iM’ATa B JIpiOHI CKJIagku, rodpoBaHa (THEHC,
CEPIICHTHUHIT TOIIIO).

Cnanyesi nopoou (iarpymna perioHaibHoro Mmetamopdizmy). ['Helic — KiHIIeBUi
MPOJIYKT MeTamop(dizMy OararboX OCaJOBUX 1 KHUCIMX MarMaTUYHUX MOPII.
3aCTOCOBYETHCS SIK Oy/AiBEIbHUN KaMiHb 1 11€01Hb. [ 'HEHCH 13 CTPIYKOBOIO TEKCTYPOIO
JAl0Th KpacHBl TOBEPXHI IMPHU TOJIPOBII 1 BUKOPUCTOBYIOTH K OOJHUIIOBAIbHHIA
KaMiHb.

Kpucranmiyni cnaHimi — yTBOPIOIOTBCS 3a PAaxXyHOK MarMaTUYHUX Ta
MeTaMOopGIYHUX MOPiJ B PE3YJIbTATI iX MEepeKpucTamizaili B TBepaoMy crani. Cepen
HUX PO3PI3HAIOTH CIIIOJISHI, XJIOPUTOBI, TalbKOB1, POrOBOOOMaHKOBI, aM(}i00diTOBI,
[JIMHUCTI, TIIMHUCTO-CIIOASMHI ciiaHii (pumiTn).

CrnrosiH1 cllaHIll BAKOPUCTOBYIOTH ISl 3I00YTTSI TEIJIO- 1 €JIEKTPO130JISIIIIHHUX
TUTUT; XJIOPUTOBI CIAHIN — SIK 130JISIIHHUNA MaTepiai; CJIaHIll TaJbKy — SIK CHPOBHHA
JUIs BUPOOHHUIITBA BOTHETPUBIB, KEpaMIKH, a TaKOX B TMarepoBiid, TyMOBIH 1
napdyMepHiil IPOMHCIOBOCT1; pOrOBOOOMAHKOBI CJIAHIII — SIK 11€01Hb.

HemapyBati poroBooOMaHKOBI CjaHIIl Ha3WBalOThCA amMdiOomiTamMu, sKi
BUKOPUCTOBYIOTHCA K II€01HB 1 OyTOBUI KaMiHb.

I'munucTi cnanul € cnabko MeTaopdi30BaHUMU MOPOJAMU. 3aCTOCOBYIOTh SIK
MOKPIBEIILHUN MaTepia.

QunTH 3aiiMalOTh MPOMIKHE TMOJIOKEHHS MO Mipl MeTamop(dizMmy MIXK
TJIMHUCTUMH 1 CITIOJITHUMHU CJIAHIISIMH 1 3aCTOCOBYIOTHCSI SIK TTIOKPIBEJILHUN MaTepia.

Hecnanyrosami  abo  macuenwi  nopoou  (marpymna  KOHTaKTHOTO
MeTraMopdi3zMy) — 1€ pOrOBUK, KBAPIIUT, IPE3€H, CKapH, MapMyp TOIIIO.

PoroBuku yTBOPIOIOTECS B pe3yibTaTi KOHTAKTHOTO MeTaMOp(di3My MiIaHO-

TJIIMHHUCTHUX HOpiI[ 1 MMPAaKTHUYHOT'O 3HAYCHHA HC MAalOThb.
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Ckapauu — mpoaykT wMetamop(dizMmy KapOOHATHUX (BallHSAKH), pIiJLIe
IHTPY3UBHUX TOpiA. Y OyIiBenbHIM MpakTUIll 3HAYEHHS HE MaroTh, aje 3 HUMHU
OB’ s13aH1 cami Pi3HI PyAHI pOJOBHUIIIA.

KBapuutr mnpoaykr MeramopdizmMy KBaplOBUX MICKIB 1 MIIIAHUKIB,
3aCTOCOBYETHCS SIK OOJIUIIOBAILHUH 1 OyA1BEIIbHHUI MaTepial, a TAaKOX Y BUPOOHUIITBI
BOTHETPHUBIB, JOPOXKHBOI OpylIaTKu SIK aOpa3uBHMI Marepiai, JJii BUTOTOBIICHHS
OeToHy.

I'peitzen — npoaykt meramopdizMy TI'paHITIB a00 MINAHO-TJIMHUCTUX TOPij,
MPaKTUYHOTO 3HAYEHHS B Oy/IIBHULTBI HE MAE.

Mapmyp — npoaykT MeraMopdi3zMy BamHsIKy 1 AoJoMiTy. Jlerko migmaerbcs
00po611i, mo06pe momipyerbesa. Illupoko 3acTocoByeTbCs 11 OpPHAMEHTIB,
CKYJIBIITYPHUX BUPOOIB 1 MaM’SITHUKIB, & TAKOXK B €JICKTPOTEXHIIII.

3MilloBUK  (CEpIEHTHUH) YTBOPIOETHCS 32  paxyHOK  MeTramop(dizmy
yJIBTPAOCHOBHUX MarMaTH4HUX TOpil. BUKOPUCTOBYIOTHCS SK CHUPOBHHA A

3100yTTs BOTHETPUBKOI LEIJIN 1 XIMIYHUX MpEnapaTiB MarHilo.

5.2 MeToanyHi pekoMeHIalii 10 OMUCY Ta BU3HAYEHHS

MeTaMOPQivHMX riPpCHKUX MOPijg

Jlyist onicy Ta BU3HAYCHHSI METaMOP(IUHUX TIPCHKUX MOPiJ HEOOX1THO MATH:
KOJIEKLIF0O MEeTaMOp(PIYHUX TIPChKUX TMOpiA, Jynmy, KOpPOTKHHA BU3HAYHUK
MeTaMop1gHUX TipchbKux nopif (Tadm. 5.1) 1 i MeToaru4HI peKOMEeHIaIlli.

HaliBa)X/TMBIIIMMH A1arHOCTUYHUMH O3HAKaMU MPU MAKPOCKOMIYHOMY OIHCY
Ta BU3HAYEHHI MeTaMOpP(MIUHMX TIPCHKUX TMOpIA € iX 3abapBiIeHHS, CTPYKTYpa,
TEeKCTypa, MiHepaJIoTiuHnid ckiaa. Ha oCHOBI Bi3yalIbHOTO OTJISY TIPCHKUX TMOPIA
CTYJIEHTH BU3HAYAIOTh 111 03HAKH, a pe3yJIbTaTU OTJIAY 3aHOCATh y BIANOBIAHI rpadu

KypHaiy (tadu. 5.1).
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TabGmus 5.1 — XKypuan onucy i BU3Ha4eHHSI METaMOP(IYHHUX TPCHKUX TOPiA

32 30BHIIIHIMHA O3HAKAMU
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OnucaHi TOPOAW TMOPIBHIOKOTH 13 3arajbHOK XapaKTEPUCTUKOK IMOpia B
BHU3HAYHUKY MeTaMOP(QIYHHUX TiPChKHUX MOpia (o1, A).

Konip nopig BU3Ha4aroTh MpHU Bi3yaIbHOMY OTJISII.

[Ipu BcTaHOBICHHI MIHEPAJIOTIYHOTO CKJIaAy MOPIBHIHO JIETKO J1arHOCTYIOThCS
KBapIl, IOJIbOBI IMATH, CJIFOJa, pOroBa 0OMaHKa, OJIiBiH.

OCHOBHI CTPYKTYPH Ta TEKCTYpU BH3HAYAIOTHCS 32 Bi3yaTbHUM OTJISIIOM.

['pyna Ta miarpymna nopojau BU3HAYAETHCS HA OCHOBI CTPYKTYPHO-TEKCTYPHUX
O3HaK.

Ha3By mopoau Bu3Ha4alOTh NPH TMOPIBHSIHHI XapaKTEPUCTHUK, PUBEACHUX B
KYpHaJIl ONKCY 3 MOKa3HUKAMHM TOPia y BU3HAYHUKY (101. B).

MoOXIMBICTh BXKUBAHHS MOPOAU B OYIIBHUIITBI BUBHAYAETHCSI HA OCHOBI JIaHUX,
HABEJICHUX B METOJMYHUX PEKOMEH/IAIIISIX.

Y mpuMiTiii HaroJoUyrTh OCOOJMBI O3HAKUM MOPOAM (peakilis 3 PO3YHHOM
COJISIHOI KHCIIOTH).

Sxo HaBYAaHHS MPOXOIUTH B OHJIAWH PEXKKMi, TO B rpade «Ha3Ba TIPChKOI
MOpOoAN» HEOOXI1IHO KpIM Ha3BM HaBecTH (OTO 3pa3ka TIPChKOi MOPOIH, SKa

onucyeThest (Mo, A).
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JTOJATOK A

Tabmuis A.1 — 3pa3ku mOpoJOyTBOPIOIOUUX MiHEpasiB

[Tiput Oproxkia3s Kaoninit Maruerur

Tabmuis A.2 — 3pa3ku MarMaTUYHUX TIPCHKUX TTOPiT

bazanetr
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Annesur

JyHiT

Tabnuns A.3 — 3pa3ku ocajoBUX

T

YIIaMKOBHX TIPCHKUX TOPiJ
» .

ITicok

['paBemnit

[Tinanuk

Anespoit

CyrnuHox

I'muna

Cymicoxk

Aprimit
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Tabmus A.4 — 3pa3ku 0caloBUX XIMIYHUX T1PCHKUX MOPia

1 Minrpyna kap6OHATHUX ripCHKHX MOPi

BamHsk xiMigaui Jlonomit

2 lligrpyna kpem’siHUCTHX TipCHLKUX MOPi

Kpewmniii Kpewm’ssnuctuii Ty¢

3 Hiarpyna cyab(aTHUX ripcbKHX NOPij

% ""‘.-

iy

Tinc AHT1IpUT
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Kawm’sana cinp

Kamniitna cinp

5 MMigrpyna 3a/i3ucTHX ripchbKHUX NMOPia

Bypwuii 3aiizHIK

®dochopuru

s

7 Ilinrpyna a;ioMiHi€eBHX ripcbKHX NOPij

Bbokcutn
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Tabmuis A.5S — 3pa3ku 0caOBUX OPTaHIYHUX T1PCHKUX MOPIA

4

1 l'[iurp;na KapOOHATHHUX IipCbKHX NOPiA

Bannsk opraniunumii Kpeiina

JiaTomir

3 Miarpyna 3a/i3ucTHX ripchbKHUX NMOPia

BbobGomoiOHa 3ani3Ha pynia

4 11i 1A ByrJieeBUX IrpcbKUX MOpijx
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Tabmuis A.6 — 3pa3ku MeTaMOp(PIUHUX TIPCHKUX MOPIJ

CrroassHuil ciaHelb

XJIOPUTOBUH CIIAHEIb

I'muancTuil cnanenb

<

Amdi6omiT

I'nelic 3pazok 1

I'neiic 3pa3zok 2
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Tabmuis b.1 — Buznauauk nopo10yTBOPIOIOUUX MiHEpaIiB

JIOJIATOK B

Ne Ha3ga . TBep- o .
. Komip binck pep CraiiHicTh 3nam ArperaTHuii craH
3/m MiHepay JCTh
1 2 3 4 5 6 7 8
JiysKe 0CKOHaA CroomnomiHi,  IIiIbHI,
Binuii, onmino-3enenuit, | XKupuuit  iHomi Y . KpUCTaTIuH1 abo
1 | Tampk L . 1 B onHoMy | IImactuHyacTuin .
OJ1aKUTHO-O1IHiH nepaaMyTpOBUH HATDSIM JyCKaTO-JINCTOBI
pAMY Macu
Tycknuii, Hyxe mockonana
2 | Kaominir binwii, xoBTHii, cipyBaTHii | JKUPHHUN imomi | 1-2,5 |B olHOMY | 3emuucTuit Puxui 3emnucti Mmacu
nepaaMyTpoBUH Hanpsimy
3enenyBaTo-Cipuid, o .
. . . . . . UTBbHI 3eMJIHCTI
3 | MOHTMOPHIIOHIT | POKEBHH, CBITJIIO-3€JICHUH, | MaToBUI 1-2 | dyxe nockoHana | 3eMIUCTUH i/[l-}acn
Ol
beskonwopoBuii, Oummit 3 .
D . Jockonana B . Kpucranu, 3emimcri
4 | Mipabimit KOBTYBaTuM, 3eieHyBaTuM | CKISIHUM 1,5-2 PakoBucruit
o OJTHOMY HampsMy Macu
a00 CHHIOBATUM BIJITIHKOM
MeranoBuaHuit Hyxe nockoHaia
. o N o ’ . " IInacTuHM, TUCTOYKHU,
5 | I'pagir YopHuii, cTaneBo-cipui KUPHUH, 1 B onHoMy | HepiBauit SeMULICTL MACH
MaTOBUH Hanpsimy
PaKoBHCTHi Kpucranu, 3emmucri,
6 | Cipka XKostuit 1o 6yporo, yopHuii | Kupuuii 1,5-2,5 | Hegockonana HeDIBHI ’ IIIbHI 200 3epHUCTI
P Macu
. o . e JOCKOHada | 3aHO3UCTHH Kpucranu, crosnomsi
. beskonboposuii, Oimuii, | CKISHHH, Ayxe . p . ;
7 | Tinc . N . 2 B OJTHOMY | paKOBHCTHUH, TOJIKOBI Ta TUTACTHYHI
POXKEBHIA, )KOBTHIH, Cipuit IIOBKOBUCTUH -
HanpsMy BOJIOKHUCTUH MacH
Hlockonara i Kpucranu, 3epHucrti
8 | CunbBiH binuii, 6e3x0np0pHUIA CxuiaHnit 1,5-2 | tppox HepiBuuit MECH ’ p
HaTpsSIMKax
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[Tpomoxenus Tadbmmmi b.1

1 2 3 4 5 6 7 8
Kpucramm 3KHU
. . . . Hockonana B . . pae » APY3KH,
9 TamT binuii, 6e3x01b0poBUA, CKaaHuM 2-2,5 HepiBuuit puxui, CIIOJIOIIH1
TPHOX HAIpsMax C,
II1JIbHI MacH
. Jyxe nockonaia KpucraniuHi,
o o CKIHUH, . . .
10 | Xmopur 3eieHui, TEMHO-3EIECHHUI HeDIAMYTDOBHIA 2-25 | B onaoMy | HepiBamit JTyCKaTO-JINCTOBI
PIAMYTP HanpsAMi MacH, Ipy3Ku
N . Kpucramm, 3epHucri,
. SckpaBo-4epBOHMIA, TEMHO- | AJIMa3HHM, JlockoHana B N . ;
11 | KinoBap . " 2-25 . | PakoBuctuit [IUJIBHI, 3€MJIUCTI
YEPBOHUI JI0 YOPHOTO MeTaJeBUN OJTHOMY HampsiMi vacH
N . . Hyxe mockoHana
. beskonwopoBuii 3 cBiTIO0- | CKISHHM, N
12 | MyckoBit .. . 25-3 | B onHomy | [ImactuHuactuit IImacTuHkH
3€JICHYBaTUM BiJITIHKOM epIaMyTPOBHIA .
HanpsIMi
o N Hyxe nockonaia
. Yopuuii, TeMHO-3e1eHO- | CKISHUH, .
13 | Biotut . . 25-3 |B onHomy | I[ImactuHuaTui [Tnactunku
JOPHUI epiIaMyTPOBHIA .
HanpsMmi
. 3emincrTi, TOHKO
TeMHo-3eneHui Crormi, Hyxe JyCKaTi 3€pHHUCTI
14 | I'maykoHiT S KUPHUH, 2-3 Y HepiBuuit Y ’ P
3eJICHyBaTO-YOPHHIA . HeIOCKOHAIa Macu
MaTOBHI
CsiTno-3eneHuii, 3eleHui, . Hyxe HepiBnuii, [ineHI Ta CKpHUTO
15 | CepnienTun . Kupuuit 2,5-3,5 . o
OypyBaTu-3eJIeHHA HeIOCKOHAaIa 3aHO3UCTHI KPUCTAJIIYHI MacH
Kpucranu, cronomrxi,
IIposopuii, Oinmmii, cipuii, | CKISHHAN OCKOHaJa B| .. . 3E€pPHHUCTI 3E€MJINCTI
16 | Kamsuur P 13 ’ > PHH, ’ N 3 A PiBHuit P i
’KOBTHH, OJIAKUTHUN TepIaMyTPOBHIA TPHOX HAINpPsMax MacH, HaTeKH, JPY3KH
. Kpucranu, cronomisi,
. . N Cxusaauid, Hockonana Bl o . .
17 | Homomit binuii, xoBTH, CipHil . 3,545 PiBaMI 3epHHUCTI abo0 WIUTHHI
MepIaMyTpPOBHIA TPHOX HAMpsMax

MacCH, HATCKHU
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[Tpomoxenus Tadbmmmi b.1

1 2 3 4 5 6 7 8
CxnsHui Jockonana B Kpucramn,  sepuucri
18 | Maruesur binmii, s)xoBTHH, Cipuit . 3,5-4,5 PakoBucrui abo INUIBHI  Macw,
[IOBKOBUCTHH TPHOX HAMpPsIMaX
JKEJIBaKH, HATEKH
. LJIbHI 3EpPHUCTI
- N . CkIIsHUM, Hockonana Bl o m ’ P .
19 | Cunepur Cipwit, )x0BTHIA, Oypuit . 3,545 PiBHuit MacH, KYJISICTI
epIaMyTPOBHIA TPHOX HAMpPsIMaX .
KOHKDeIIil, OOJIITH
. N CxirsHuit OCKOHaJa B . . Kpucramu HaTI4HI
20 | Mamaxit IBympyaHo-3enenuii > 3,54 A . | HepiBuuit P L i
IIOBKOBUCTHH OJIHOMY Hampsmi 3EMJIMCTI Macu
bimuit, cipysatuii, [inpH1 3epHUCTI
. OJaKUTHHH, yepBoHUM, | CKIAHUM, JlockoHaja B ) . i
21 | AHrigput . N N 3-3,5 HepiBauit MacH, TIPOXKHUIIKH,
(bioneToBUH, epiIaMyTPOBHIA TPHOX HAINpPsMax eIBAKIL
0E3KO0JIbOPOBHIA
CroB0OUacTi, 3epHHUCTI,
be3koaboposuii Oimui, | CKIsHHAR OCKOHaJja B . . 3E€MJINCTI Macu
22 | baput P - . ’ . 3-3,5 A HepiBuuit ’
YepBOHUH, YOpHUH, Oypuil | IepiIaMyTpPOBHIA TPHOX HAINpPsMaXx KOHKpeIIii,
CTaJaKTUTH, KEIBAKU
. . . OCKOHaJja B . . Kpucranu, 3epHuUCTI
23 | I'anenit CraneBo-cipuii Mertanesuii 2,5 A HepiBuuit P ’ P
TPHOX HaNpsiMax Macu
be3koabopoBuii, KOBTHI o OCKOHaJa B . . . | Kpucranu, 3epHuUCTI
24 | Coanepur /IbOPOBHH, > | AnmasHuit 3,54 A HepiBHuil, piBHuUi p 0 p
Oypuii, YJOpHHIA TPHOX HaNpsiMax MacH, IITKH, APY3KH
. 1JIBHI MacH, OOJITH
. . IpxaBo-x0BTHH Oypuii . ke HepiBuuii I ’ ’
25 | JlimoHIT p . ’ YPUH, | Meranenuii 4-55 Ay p 2 JKEIIBaKHu, HaTeKH,
YOpHUI HEJIOCKOHAIIa 3EMJIUCTHI .
3eMJIMCTI Macu
Binnii cipyBaTHit .. .
- Py ’ . Hdyxe . inpHI, 3EMIIUCTI
26 Bbokcut POKEBUH, O0ypyBaro- | Tycknuii 14 3emiucTuit .
—— HEI0OCKOHAaIa MacH, OOJIITH
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[Tpomoxenus Tadbmmmi b.1

1 2 3 4 5 6 7 8
10J1eTOBUI 3€JICHUI UCTaIN
®dione , elre , K ,
27 | ®mooput KOBTHUH, poxxeBuil, | CxigsHUN 4 JockoHana HepiBuuit BKpAIUJIEHHS, APY3KH,
0E3KOJILOPHUI CYILIJIbHI Macu
28 | Bonbdpamir KopuuaneBo-cipuii MeraneBuii 4,5 Jockonana HepiBauit [ineHI MacH
MiHO-4epBOHUH, Ha Jennputu, 3pOCTKH,
) MOBEPXHI  3YCTPIYAFOTHCS . . CYLLITBHI IIUTBHI
29 | Mins P yerp . | MeraneBuit 2,5-3 | Hemockonana 3aHO3UCTHH y
YOopHI  Ta  3eJeHyBaTi MacH, JKEJIBAKH,
HAJTBOTH HATHOKHU
N . HepiBuuit CymibHi
binui, POXKEBHIA, . Hockonana y pi! - m .
30 | Oprokia3s - . | CxusaHui 6 CTYIIHYaCTHUHA KpYIHOKPUCTAIIYH1
ONaKUTHO-CipUH, YepPBOHUI JIBOX HaIpsiMax
MacH, JIPY3Ku
Binwmii, POKEBUH, Jlockonana HepiBuui, Kpucranmu, cyminbHi
31 | Mikpoxkiin OnakuTHO-cipuil, kpacHui, | CkiIsHUN 6 IBOX HAMDMAX y CTYIIHYaCTHUH KPYIHOKPUCTAIIYH1
3eneHuil (aMa3oHiT) P MacH, JIpy3Ku
. . Kpucranu, cyminbHi
. Cipuii, 61ui, ’KOBTYBaTUI . OCKOHaJja . .
32 | Amp0ir pHtt, - y > | CxknsHult 6-6,5 A Y| Pakosucruit 3€pHUCTI MacH,
0€3K0IbOPOBUIA JIBOX HampsiMax
JIPY3KH
VS . . Tabnutuacra, y
Cipuii, OuTuiA, )KOBTYBaTHH, . Jockonana y | PakoBucrui, .
33 | AHOpPTHUT N . CKIIIHAH 66,5 . . BUIJISIAI  3€PHUCTUX
ONaKUTHUUN, POKEBHIM JBOX HampsiMax | HEpiBHUU :
arperaris
Tabnurtyacra, y
Cipuit TeMHO-Cipuii, | CKISIHUN OCKOHaJIa . . BUTJISLIL
34 | Jlabpamop pHi, o pHit, ’ . 6 A y HepiBauit
3eNeHyBaTO-Cipuit nepaaMyTpPOBHIA JBOX HAIpsiMax KPYIHO3EPHUCTHX
Mac
. Yopuuit Cipo-3eJIeHUi . OCKOHAaJIa B o
35 | ABrit PHHH, P > | CrustHUH 6-6,5 A . | HepiBanit Kpucramm
Oypuii OJTHOMY Hampsmi
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[Tpomoxenus Tadbmmmi b.1

1 2 3 4 5 6 7 8
OnuBKOBO-3€NIeHUM, OypHii o — Kpucranu, y Burmsui
36 | OmiBig bi o) YOPHOTO 1HOII - ’ 6,5-7 | Hemockonaia PakoBucrui CYIUIBHUX 3€PHUCTUX
Oe3KompHU P Mac
CroBOuacTa, rojraacra
) N N opMa KPHUCTAJIiB
Poroga Cipo-3enenui, TeMHO- | CKIISTHUH, (b P P ’
37 o . 55-6 | JlockoHana 3aHo3uCTa IHKOJIM Y BUIUISLI
oOMaHKa Oypuii 10 YOpPHOTO IIOBKOBUCTHI !
CYLIJTBHUX 3€PHUCTUX
Mac
CymibHi IIUTBHI
. N N . HepiBuui Macu abo0 3EpHHUCTI
38 | Iliput 3omoTuit MeraneBui 6-6,5 | Bincyrusa P i p
PaKOBUCTHIA Macu
. L Kpucramm JKUJIH
beskonsopuui, Ol Hyxe HepiBuui ‘ 3KH ’ iJ‘ILH;
39 | Kapn YKOBTUH, YOpHUH, poxkeBuil, | CKIsTHUI 7 Y p . APY3KH, B
R HEJ0CKOHAJIa PaKOBUCTHIA JpiOKO 3epHUCTI MacH
CeiTno-cipuii, ONaKUTHUH, Koncram He
YEPBOHUM, 3eJICHUI, Tysxe (1)5 MVIOTE
40 | Xammenon KOPUYHIOBATO-4YOPHUH, Kupuuit 6,5 Y PakoBuctuit PMYIOTb, -
N HEJIOCKOHAIIa OpYHBKOBU/IHI
OpaHXEBHH, MOJIOYHO-
cipii YTBOPEHHS
[Imactuau, nycoUKw,
M | Temarur UYepBoHO-Oypuii, 3amizHo- | CKIsSHU, 556 Hyxe PakoBuctuii, II[IJIbHI, CIIAHIFOBATI,
YOpHUU MeTaJeBU ' HEJIOCKOHAIa 3eMJIMCTHI 00JIITOB1 200 3EMIIHCTI1
Macu
I Kpucranu, cymiiapHi
42 | MaraeTur 3ami3HO-4OpHUI MeraneBuii 5,5-6,5 | Hemockonana sepHuCTHii ’ nIibHI 200 3epHUCTI

Macu
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3akinuenus tadmui b.1

1 2 3 4 5 6 7 8
. . Hariuni bopmu,
UepBonui, JKOBTHH, . . . o
43 | Omnan . . [TepnamytpoBuii | 5,5-6,5 | Bincyras PakoBuctuit mapornoaioHi
3eJ€HUH, OJIaKUTHUH
arperatu
3enennii, Oypuid, >KOBTHIH,
10J1IeTOBUI CxnstHuit HepiBauit Kpucranu, 3epHucri
44 | Amarut b - - . 5 Henockonana P . P ’ P
0E3K0JIbOPHHUIA, cipuid, | KUpHUN PaKOBUCTHIA Macu
CHHIH, OJIaKUTHHI
N .\ . . . N CyminpHi ¥ WIIBHI
45 | Kopyun Cipuii, cuHili, YepBOHHI CxuiaHui 9 Bincytns HepiBauit MZZIH H
be3konbopHwMii, OJTaKUTHHM, . .
. . . Jockonana B N Kpucranu, cyuiiabHi
46 | Tomna3 KOBTHUH, poxeBuil, | CxissHU 8 . | HepiBuui .
NSV OJIHOMY HampsiMi a00 3epHHCTI Macu
3eNeHul, cipuit
Tabnuns b.2 — BusHayHUK MarMaTuYHUX T1PCHKUX TOPiA
Mipa
KHUCIIOTHOCTI I'eneTnuna Hasga . . . .
. . Komip Crtpykrypa Tekctypa MiHnepanoriyHuil ckiiaj
32 BMICTOM miarpymna OPOJIH
SiOz
1 2 3 4 5 6 7
[Termatut Csitno-cipuit Ksapi, HONBOBI
.| InTpy3uBHa [ToBHOKpHCTaANIUHA MacusHa InaTh (opTOKTa3,
YabTpakuc AJsICKIT CeiTno-cipuit MIKPOKJIiH)
>75 %
Edy3uBHa — — — — —
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[TpomoBxenus Tadbmmii b.2

1 2 3 4 5 6 7
Kgap, [1OJILOBI
Csitno-cipuit . MacusHa HInaTu OpTOKJIa3
[aTpy3uBHa . b ’, [ToBHOKpHCTAIUHA, ’ . . (op ’
I'panir pOXeBUH,  M’sCO- . . CMyX4aTa, MIKpOKJIiH),
o nopdipomnoaioHa
YepBOHUI IUISIMHICTA Cclro/1a, porosa
oOMaHKa, aBriT
— MacuBHa,
Kucmi Edy3uBHa KBapuosuit YPHIL, . cMy’K4ara,
0 YepBOHUM, [Topdipua .
7565 % NaJCOTUITHA nophup KOBTHI IJISIMUCTA, Kgap, MOJIBOBI
IIUTAKOBA mmnaTh (opToknas,
CMmyxuara, MIKPOKJIiH),
C . MacHBHA clro/1a OroBa
Edy3uBHa . binnit, JKOBTHUH, . ’ ’ . P
o Jlinapur . o [Topdipua IJIAKOBA, oOMaHKa, aBriT
KaliHOTHITHA CBITJIO-CipHi ;
¢dmoinanpHa,
TUISIMHICTA
InTpy3HBHa Ciexir CsiTno-cipui, [ToBHOKpHCTaTIYHA, MacwuBHa,
pOXKeBHi, 61Ut nopdiponoziOHa IUISIMHUCTA Kaienuii OTEORH
mar
EdysusHa beskBapuesuit CBiT10-4epBOHUIA, MacugHa, (opTOKIa3),cepeHiii
ATCOTHITHA noppup  (OpT- | KOBTHIHA, [Mopdipua CMy’KYara, I1arioksiaas
odip) OypyBaTuii TIAMHCTA (anje3un), poroBa
oOMaHKa,
Cepenni Edysupna Caimno-cipuii, Topdipa CKDHTO- aBriT, O10TUT
65-52 % Y Tpaxit Oinuii, OypyBaTHi, PYIPHa, p [1lnakosa
KafHOTUITHA JKOBTYBaTHi KpHCTaTiyHa
AHZIE3MH,  OJIIrOKJjas,
. CeiTno-cipuit [ToBHOKpHCTaTIYHA Orosa
InTpy3uBHa Hiopur ZIPHH OKPHCT: ’ MacusHa P .
TEMHO-CIpHil nopdipomnoaioHa oOMaHKa,010THT,
aBTIT
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[TpomoBxenus Tadbmmii b.2

1 2 3 4 5 6 7
Edy3uBna . Temuo-cipuii . .
(b}; [Topdiput . PHiL, [TopdipomnoaioHa MacuBHa
Copomi najxeoTUIIHA 3eJIeHyBaTO-Cipuit AHJC3HH,  OIIFOKIA3,
. .. OroBa oOMaHKa
65-52 % CaiTio-cipui, D . ’
Edy3uBHa . . . . MacuBHa, OloTHT, aBTIT
* AHne3ut cipui, Oypuii, | [TopdipomnoaioHa
KaiHOTHITHA . . TOHKOIIJIAKOBA
POKEBUM, YOPHHIA
Temuo-cipuii
. pHi; . MacusHa,
I"abpo YOPHUH, [ToBHOKpHUCTaNMIYHA
. CcMyXuaTa
3eNeHyBaTHii
InTpy3uBHa -
TemHo-cipuid,
Jlabpamopur yopHui, 3 cuHIM | [loBHOKpHCTaIIYHA MacuBHa
BiJJTHBOM .
Ocnosni J;(?f(f)Ba:l P 06M11:{2;a
52-40 % —CiDHii ; . e ’
Edy3uBHa . 3eneHysaro CIpHH, Topgipra, . 1HKOJIU OJIIBIH 1 610TUT
HiaGa3 TEMHO-3€JICHU1], CKPUTOKPHUCTANIYHA, MacuBHa
MaJICOTUTTHA . : .
YOpHHUHU NpiOHOKpHCTaIIYHA
Edy3uBHa Basanst Yopuuii, TtemHo- | [lopodipna, MacusHa,
KaliHOTHITHA cipuii CKPUTOKpHUCTANIIYHA IIJIaKOBa
TemHo-
3€JICHYBATHH, . .
. [ToBHOKpHCTaNIYHA OniBiH 3 nOpuUMycoM
YabTpaoCcHOBHI I . OJINBKOBO- M .
<40 % HTpPY3UBHA JyHiT semenypaTHi, (cqpeJJHLo- acHBHA XpOMITy, = MarHeTuTy,
Npi0OHO3EpHUCTA) IUIATUHU

CBITJIO-3€JICHHUM,
YOpHHUHU
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3akinuenus tadmui b.2

1 2 3 4 5 6 7
. . ABrIT, OJTIBIH, 3
TemHo-cipuit, [ToBHOKpHCTANIIUHA N
. . IPUMYCOM pOTOBHIA
InTpy3uBHa Ilepunotur YOpHUI, = TEMHO- | (cepenHbO- 1 | MacuBHa .
. . OOMaHKH, MarHeTuTy i
3eJICHYBaTUH JIpiIOHO3EPHHCTA) . ! .
1H. MiHEepaTiB
Y IbTpaOCHOBHI
<40 % . IToBHOKpHUCTATIYHA
. . YopHuii,  TEMHO- . . .
— [TipokceHit cipmit (kpymHO- 1 | MacuBHa ABTIT, OJIBIH
P CePEIHbO3EPHHCTA)
Edy3uBHa — — — — —
Ta6mug b.3 — BusHauyHuK 0caloBUX YIaMKOBHUX TPCHKUX TTOPIJT
Hasga nopoau
3 Po3mi )
3 oOkaTraHu- p BiguomeHnHs mo [lepeBaxatoue . . .
HeOoOKaTaHU- YJIaMKIB, ) CrpykTypa Tekctypa MiHepaoriyHuil CKaz
MU 31IEMEHTOBAHOCTI 3a0apBIiIeHHA
MU MM
ylIaMKaMH#
ylIlaMKaMH#
1 2 3 4 5 6 7 8
Bbpuna. Banys. >200 . I'py6o VY namku opiJ
P ) Y [Tyxxi, ) . Py besznanna, . ) P
[{e6iHb. lNanbka. 200-40 . PisHOMaHITHE yJIaMKOBa PI3HOMaHITHOTO
o HE3IIEMECHTOBaHI ) mapyBara ) .
KopctBa ['pasiit 40-2 (nceditona) MIHEpAJIOTIYHOTO CKIIaTy
I'py6o
) Konrmome- . . . py be3nanna,
Bpexuis 200-2 311eMEeHTOBaHI1 PisHOMaHITHE yJIaMKOBa
pat . mapyBata
(nceditosa)
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[Tponosxenus Tadbmmi b.3

1 2 3 4 5 6 7 8
i [Tyxxuii, [TapyBara, [TonpoBi mImaru, KBapii,
1COK HE31[EMEHTOBAaHUN . Cepenne cuIry4da CJIF0J1a, TTIAYKOHIT
2Kogre, cipe,
2-0,05 yJIaMKOBa
. 3CJICHYBATC . IHIanvBaTa
ITimanuk 31 eMEHTOBAHNN (ncamiroBa) P y‘ ’
OJIHOpigHA
[inpHa
Jlec, .. ’
S i 3B’s13H1 [TanmeBo-x0BTE Minko MOPHCTA,
JICCOMONIIOHHH CYTTIHHOK KBapu, mnonboBi mimaru
0,05-0,005 yJIaMKOBa HrapyBara P L. ’
; CJIFOJIM 1 1HIIN MiHEpaIn
. . ) ) (mumyBara) [insHa,
AuneBpouit 31eMEHTOBaHHUHI PizHOMaHiTHE
niapyBata
) ) [Timani MiHepanu: KBapii,
I'muna Pi3HomaHiTHE .
MOJILOBI IIIIATH, CIIFOIU
3B’s13H1 ToHKO I'nunucTi MiHepaJu:
i1pHa :
CyrmuHox <0,005 yJIaMKOBa ’ TJIayKOHIT,
YKosTo-6ype (nesiToBa) lnapysata MOHTMOPHJIOHIT, KAOJIiHIT
. Ilimani Ta  TJIMHKCTI
Cymicoxk )
MiHEpaIn
.. . . Ilimani Ta  TJIMHKCTI
Aprimit 31eMeHTOBaHA Piznomanitue

MiHepaiu
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Tabnuis b.4 — BuznauHuk 0caJoBUX XIMIYHUX Ta OPTaHIYHUX TIPCHKUX MOPIT

3abapBieHHS CtpykTypa Tekctypa MiHepaoriyHuii CKJia Hasga nopoau [Tinrpyma
1 2 3 4 5 6
) ) ) BamnHsAk, BanHAKOBUH
Pi13HomaniTHE Kpucraniuna, Onnopinna, Kanpuut Ta 7OMIIIKH o
) TY® XimiyHa, KapOOHaTHA
_ 00JIITOBA nrapyBara _ _ _
Cipe JlomoMiIT Ta JOMIIIKH JomomiT
Temuo-cipe AmopdHa OnHopigaa Oman Kpeminn XiMmiuHa, KPeMEHHCTA
Csitno-cipe AHTiApUT AHTIIpUT
OI[HOpiI[Ha, XiMiLIHa, CipKOKI/ICJIa
XKogTto-cipe Kpucraniuna [nc Inc
nrapyBara
Ceitno-cipe TamiT Kam’sana cinnp XimiuHa, rajgoigHa
Kopuunese-6ype AmopdHa [[TapyBata Jlimonit Bypuii 3amizHsk XimiuHa, 3a1i3ucTa
) ) Bannsik
XogrTe, Oine, cipe PakoBucra
OnropimHa, OpraHOTeHHHHA
_ Kanpuur OpraHorenHa, kapOoHaTHa
] Mikpo- mapyBara
bine Kpeitna
OpraHOTE€HHA
Cipe, cBiTiO-Cipe, | OnnopinHa, . . _
Mixkpo- Onmaun, opraniunuii | JliaTomir, Tpemen,
3eNIeHyBaTO-40pHE, rapyBara, _ OpranoreHHa, KpeMEHHUCTA
OpraHoOTeHHA MaTepian OTIoKa
KOBTE MopucTa
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[Tponmoxenus Tadbmmmi b.4

1 2 3 4 5
[TapyBara, YpuBku 00JI0THUX
bype, kopuunese Bosioknucra Topd OpranorenHa, ByrJjieleBa
nopucTa pOCIIUH
‘ ‘ ‘ ‘ KapOGonartu,  riIuHHCTI
PizHoMaHiTHE Kpucraniuna OnHopigHa ] Meprenb OpranorenHna, kapooHaTHa
MiHepalu
Tabmuug b.5 — BuznauHuk rpynu MeTamop(iyHUX TPChKUX MOPIJT
Ilin- ) . . Tun
Minepanoriynui . .
rpy- Hazpa cxnan Komip CrtpykTtypa Tekctypa meTamopdi3
na My
1 2 3 4 5 6 7
. . C Kpucraniuna, CnanmroBara,
. KBap, nonpoBwmii mmar, ciroaa, porosa | CBiTio-cipuii, TeMHO- .
I'neiic . . . ; 3E€pPHHUCTY- THENCOBA,
oOMaHKa, aBriT, am(i0oiT CIpHUH, pOXKEBI .
© KpHUCTaJIiyHa OUYKOBa
3
. .| Cnroma, KBapil, XJIOpUT, OyBarOTh CBiTi10-%0BTI1, 4opHO- | Kpucramiuna Perionansau
% CaroasH1 claaHIl 71d, pII,. pHUT, OYB . o p o p i CranioBara o
z JTOMIIIKK TpadiTy Ta rpaHaTy Oypi, 4epBOHO-Cipuil | IpiOHO3EpHUCTA i
=
@)
. . | Xmopur, 1HKOJIM 3 TOMIIIKaMU KBa Csitno-3eneHi i0HokpucTtamiun | CrnaHioBaTa
XJIOPUCTI CIaHIIl PHT, a pLy L Ap P VH ’
TajabKa, CIIO/IA, MAarHETUTY TEMHO-3€eJIeH1 a rJIoJara
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[Tponosxenns Tadbmmii b.5

1 2 3 4 5 6 7
Tanpk y BUrisal qpiOHUX JIUCTOUKIB 3 Cranmosara
TanpkoBi cnaHul | JoMilIkamMu — KBapuy, xJjopury Tta | CipyBaTo-3eneHi, Oypi UtoiuaTa ’ Perionanpuuit
CIIFOAU .
s Kpucramiuna
g dinitn . . .
S . Cmopa, kBapy, IIOJbOBMM INIAT, | 3€JICHUM, YOPHHUIA,
= (rmHUCTI — . . . . CnanmtoBara
= . XJIOPUT 1 AOMIILIKH cipuii, 4epBOHUI
g CJIFOJISTH1)
&) I'muuucTuii biotut, xnopur, cepuuMrt, KBapl, | HopHui cipuii . Perionanpuuit
. »  XJIOpHT, - CCp ’ piL, PHHL, | Cp MikpoiyckaTa CnanitoBara IV
JaHellb HOMAaHITHI IPUMIIIKH TEMHO-3€JIEHUI VHAMIYHUH
claHe 13HOMAaHITHI1 1 €MHO-3€J1e ami
o . Temuo-3eneHMH, 3epHUCTO- Cnanutosara, . .
AmpidomiT Porosa oOMaHKka, muiarioknias, KBapi - . Perionanpuuit
3eJIeHyBaTO-Cipuit KpUCTaJIIYHA MacHBHa
bim, poxesuii, cipuii, | Kpucraniuno- . .
. " o PerionanpHuii,
Mapmyp Kanpuut, 1oomiT, Marae3ut OJIaKUTHUN, YOPHHH | 3€pHHUCTA, Macusna .
. KOHTaKTOBUI
(pinko) 3EpHHCTA
—_ . . . | Kpucraniuno-
) KBapi 3 noMimkamu cironu, XJopury | binmi, pOXKEBUIA, MacusHa, . N
5 KBapuur . . . . . 3EPHUCTA, Perionansuuit
2 Ta 1H. MiHEpaiB CIpHi, )KOBTUH CJIaHLIIOBAaTa
S 3€pHUCTA
= KBapr, Oiotur, 1HKOIM 1OiKOB1 | Cipuii, TEMHO - CIpHHA
= P, i P . PHH, Kpucraniyno- MacusBHa, o
= Porosuku LrnaTtv, TpaHaT, MAarHeTUT, pOroBa | YOPHHIA, pPOXKEBO- KonTakroBuit
3} C. . N 3epHUCTa IUISIMHCTA
o oOMaHKa, aHAATY3UT 1 1HII1 JIOMIINIKK | Cipuid
N .
" . Kpucraniuno-
s 3MiOBUKH CepnieHTHH 3 JOMIIIKaMU MarHeTUTy . . .
0 . 3eneHuit 3€pHHCTA, MacusHa Perionanpuun
=) (cepreHTHH) Ta XpOMITY .
3} KpUCTaJIIYHa
<
S I'panar, mipokceH, miarioknas 1 JesKl o .. | Kpucramuno- MacusHa,
CkapHu o . : . Temuo-cipuii, YopHHIA
1HIII1 BaHSIHO-3aJI13UCTI CHJIIKaTH 3€pHUCTA Oe3naaHa .
— : ITneBmarouiro-
binmmii, CBITJIO- . . .
. . . . Kpucraniuna, MacusHa, T1ApOTEpMaIbHUAN
I'peitzen Ksapu, cirona, Typmainis KOBTHH, CBITJIO-
. 3epHHCTA Oe3magHa
KOPUYHEBHH
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