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1. Onuc HaBYAJBHOI JUCIHUILIIHHA

I'any3b 3HaHb,

XapakTepucTrka
HABYaJIbHOI IUCLUILIIHA

HaiimenyBaHHsI CIIeLiaJbHICTbD,
[MIOKA3HUKIB creriani3altis, piBeHb Ouna 3aouna
BHIIOI OCBITH popma popma
HAGYAHHA HAGYAHHA
3araiibHa  KUIBKICTb: ["any3b 3HaHb Qoo¢’a3k06a

KkpenutiB 5,0
I'oguna 150

Mopymig 2

3MICTOBUX MOJYJIIB — 2

10 [TpupogHuyi HayKu

(mudp i Ha3Ba)

CrnemianpHicTh 103

«Hayxu nipo 3emutro»
(xox i Ha3Ba)

OcBiTHs porpama:
«MopchKka reosnoris,
r1IpOreosoris Ta
IHKEHEpHA reoJIoris»

PiBeHb BHUIIOT OCBITH:
Tepwun (baxanaspcokuil)

Pik niocomoexu:

3| -

Cemecmp

5-1 -u

‘ o

Jlekuii

38 rox. \ TOJI.

Ilpakmuuni, ceminapcoKi

roJ. rond.

Jlabopamopni

36 rox. \ roj.

Camocmiitna poooma

76 Ton. \ TOJI.

dopma 1miICyMKOBOTO
KOHTPOJIIO:
icnum




2. MeTta Ta 3aBAaHHA HABYAJBbHOI JUCIUILIIHHA

Mera JUCUMIUIIHM — BHMBYEHHS CTyJEHTaMu (yHAAMEHTAIBHOIO PO3ALLY
reoJIOTTYHOT HayKu — neTporpadii, B SIKOMY BUBYAETHCS CKJIaJ, OyJ0Ba Ta MOXOKEHHS
PI3HOMAaHITHMX TIPCBKMX MOpIJ Ta MOB'SI3aHI 3 HUMU KOPHMCHI KOIAJWHH, 3'SICOBYE
3aKOHOMIPHOCTI PO3MOBCIO/KEHHSI 1X y 3€MHIM Kopi. BuBYEHHS 1bOro Kypcy Mae
MeTol0 CchOpMyBaTH Yy CTYJCHTIB 3HAHHS TIPO TIPChKI TMOPOAM MarMaTH4HOIO,
MeTaMOp(IYHOTO 1 0CaJ0BOTO MOXOKEHHS, PO METOU 1X BUBYCHHS, CHCTEMATHUKHU Ta
JUarHOCTUKHM, TaKoXX CGOpMYBAaTH HABUYKH CHUHTETUYHOTO OCMHUCIICHHS paHille
BUBYCHOTO Marepialy y kypcax “Kpucranorpadis™, “3arampHa reosoris’,
“Minepasnoris”, “CTpyKTypHa TeoJioTisi Ta T€OKapTyBaHHS TOINO. TaKoX BOHO Ma€
dbopMyBaTHU TEOPETUUHUN Ta TPAKTUYHUHN QyHAAMEHT 3HAHb CTYACHTA JIJISl TOAABIIOTO
OBOJIO/IIHHS T€OJIOTIYHUMU 3HAHHSIMHU.

3aBAaHHS JUCHUIUIIHM: HABYUTH CTYACHTIB ONUCYBaTH TIPChbKI yTBOPEHHS,
BUAUIATA meTporpadiuni, TeHeTHYHl Ta QariagbHl TUMW TOPiJ, BCTAHOBIIOBATH iX
MIHEpaTbHUN CKJIaJ, CTPYKTYpHI, TEKCTypHI Ta IHIII OCOOJMBOCTI OyI0BH,
BUKOPHCTOBYBATH KPUCTATOONTHYHI METOIU JTOCIIIKEHHS.

[Ipoliec BUBYEHHSA JAMCLUMIUIIHM CHOPSIMOBaHUM Ha (POPMYBaHHS €JIEMEHTIB
HACTYITHUX KOMIETEHTHOCTEI:
a) 3aranpHux (3K):

e 3K 8. 3gaTHicTh BUNTHUCS 1 OBOJIOAIBATH CyUYaCHUMH 3HAHHSIMU.

0) paxoBux (OK):

e ®OK 2. 3narHicTh 3acTOCOBYBaTH 0a30B1 3HaHHS (Di13UKH, XiMii, 8§ 010JI0T11, €KOJIOT1],
MaTeMaTUKH, 1HGOPMAIIHHUX TEXHOJOTIH TOM[O0 NpHW BUBYEHHI 3emii Ta Ii
reocdep

e ®K 5. 3naTHiCTh A0 BCEOIYHOTO aHaI3y CcKiaay 1 0yaoBu reocdep.

e ®K 8. 3maTHICTh CaMOCTIMHO [OCHIDKYBaTH MpUpoAHI Marepiann (Y
BIIMMOBIAHOCTI JIO0 cmerianizamii) B TOJbOBUX 1 J1aOOpaTOPHUX YMOBaX,
OMKCYBATH, aHAJI3yBaTH, JOKyMEHTYBATH 1 3BITYBaTU MPO PE3yIbTATH

e ®K 11. 3paTHICTH BHUABIATH 3aKOHOMPHOCTI pO3TAaIlyBaHHA 1 PO3MOJILTY
BJIACTUBOCTEH Ie0JIOrYHUX OO€EKTIB MOPIB 1 CYXOJ10Jly, IPOTPO3yBaTH HASIBHICTh
KOPUCHUX KOMAJIMH 13 3aCTOCOBYBAHSIM I'€0JIOIO-MIHEPATIOrTYHUX, Fe0PI3UUHUX
Ta T€OXIMIYHUX METO/1B

IIporpamui pesyabratu HaBdauua (ITPH):

e [IIP 01. 30upatu, 06pobnaTu Ta aHamizyBatu iH(pOpMaIlilo B 001acTi HayK
po 3eMIII0.

e [IP 06. BusHauatu OCHOBHI XapaKTE€PUCTHKH, MPOLECH, ICTOPIIO 1 CKIAJ
3emuIi SIK TUIaHETapHOI CUCTEMH Ta ii reocdep.

e IIP 10. AmnamidyBatu ckinaa 1 OymoBy reochep (y BIAMOBIAHOCTI M0
crieniaizaiiii) Ha pi3HUX IPOCTOPOBO-YACOBUX MacIITadax.

e [IIP 12. 3natu i 3acTOCOBYBaTH TEOPii, mapaurMu, KOHIEHIIIT Ta MPUHITUIIN
B HayKax Mpo 3eMIII0 BiAMOBIAHO JI0 CIiemiai3aliii.

VY pe3ynbTari BUBUCHHSI HABYAJIBHOI JUCHUILIIHU CTYI€HT IOBUHEH



3Hamu:
®OCHOBHI MPUHLMNM Kjacu@ikalli rpcbKUX MOpII Ta METOJIB AOCHIDKEHHS iX
CKJIaJly Ta BJACTUBOCTEN,
®IPOIIECH YTBOPEHHS MarMaTHYHHUX 1 METaMOP(IIHUX MOPI;
eckian, OymoBy, TEKCTYPHO-CTPYKTYPHI  OCOOJIMBOCTI  TOJIOBHUX  THITIB
KPUCTAIIYHUX MTOPIJI;
e popMu 3ansraHHs KpUCTATIYHUX MOPIJT;
©3aKOHOMIPHOCTI MPOCTOPOBOTO PO3MOBCIOKEHHS iX B 36MHIM KOPI.
emimu:
e BH3HAYaTH TOJOBHI NOPOAOYTBOPIOIOYl MIHEpadd 3a JIONOMOIOK METOMAIB
KPUCTATIOONTUYHUX JTOCIIKCHB;
® poOUTH MaKpO- 1 MIKPOCKOMIYHI OMKUCAHHS TPCHKUX MOPIJT PI3HOTO T'€HE3UCY;
® 3aCTOCOBYBATH METPOXIMIYHI JaH1 I BUSHAYEHHS YMOB ()OPMYBaHHS T'iPCHKHUX
nopia
e 3acTOCOBYBaTM 0a30Bl 3HAHHS JJI1 BU3HAYCHHS NEPCHEKTUB PYAOYyTBOPEHHS Ta
MPAKTUYHOTO BUKOPUCTAHHS T1PCHKUX MOP1A PI3HOTO TEHE3HCY.



3. 3MicT HABYAJIBbHOI TUCIUILIIHA

3micToBuii Moayab 1. KpucrajsoonTuka i MeToAu KPUCTATOONTHYHUX
AOCJII7KeHb NIOPOIOYTBOPIOIOYUX MiHepaJIiB .

Tema 1. Berynauit posnunllpenmer 1 meroau metporpadidyHoi HAyKd. YMOBH ii
BUHUKHECHHS, PO3BUTKY Ta MICIIE y CHCTEMI 3arajbHOICOJIOTIYHUX HayK. Pi3HI
nigxoau Ao nerporpadii, sk Haykd. 3aCTOCYBAHHS aKTYyaJliCTUYHUX METOAMK J0
BUBUYCHHS TaKOTO MPEIMETY, SIK TIPChKI MOPOU Pi3HOMAHITHOTO TeHe3ucy. Kinmena
MeTa JOCTI/DKeHHS TIpChbKUX Mopia. 3B'A30K 3 IHIIUMU HaykaMu. [lepcriektuBu
PO3BUTKY Ta BTUIEHHA y BHUPOOHUITBO. Po3BuTOK merporpadii Ha VYkpaiHi —
perioHanbHa neTporpadgis.

Tema 2. OcHoBH KkpucTamoonTuku. [Iprposaa cBiTia , OCHOBU TE€OPil MPOXOKEHHS
CBITJIa 4Yepe3 KpucTajaiyHi cepenoBuila. ONTHYHI BJIACTUBOCTI MIHEPANIB Ta IX
3HAYEHHS IS JlarHOCTUKU. ONTUYHA 1HAIKATpica Ta ii OpIEHTYBaHHS B KpUCTallax
PI3HUX CUHTOHMM.

Tema 3. IlonspuzauiiiHuii MIKpOCKOI, HOro MHpUCTpiii 1 moBipku. BuBueHHs
BJIACTUBOCTEH MIHEpAJIIB MPU OAHOMY HiKoJl. DOopMU OOMEKEHHsI 1 BU3HAUCHHS
pPO3MIpiB MIHEpAILHUX 3€pPEH, CIalHICTh, 3a0apBiieHHS 1 mieoxpousM. Crnocobu
BU3HAUYCHHS TOKa3HMKIB 3ajomiieHHA. Cwmyxka bekke, penbed, marpeHena
noBepxHs. [IceBnoabcopOitis .

Tema 4. BuBueHHs MiHepaldiB TpU CcXpenieHuX Hikoasax. (OcobiuBocCTi
MIPOXOJ/KEHHS CBITJIA 4Yepe3 CHUCTEMY TMOJISIpU3aTOp - KPUCTATIYHA IUIACTUHKA -
aHamizatop. SABumie iHTepdepeHiii , iHTepdepeHIiina 3a0apBleHHS, BU3HAYEHHS
PI3HUIIL XOY.

Komnencaropu. BusnaueHHss ToBuMHM 1uiida. Bu3HaueHHS  BeJIUYUHU
JBO3AJIOMJICHHSI, TaOnuise Mimenb-JIleBi. AHOManbHI KOJIBOpPY iHTEpQEpeHITii.
XapakTep 1 BUMIpIOBaHHS KyTIB 3racaHHs, 3Hak 30HU. Cxema abcopOrtii. J[BiiiHUKY.

Tema 5. BuBueHHs MiHEpalliB NPU CXPEUIEHUX HIKOISAX B 301)KHOMY CBITIII
(xoHockoris). OtpumanHs 30DKHOTO cBitia, metonu Jlazo 1 beprpana. Ananis
KOHOCKOMIYHUX (Piryp. BusHaueHHs ONTHYHOTO 3HAKY 1 OCHOCTI MiHepaniB. Kyt 2V,
JUCTIEPCist ONTUYHUX OCEH.

Tema 6. BusHaueHHs ONTHYHMX KOHCTaHT MiHepaniB. Kiacudikamis 1
XapaKTEPUCTHKA ONTHYHUX BIACTUBOCTEH TOJIOBHUX MOPOOYTBOPIOIOUNX MIHEPAIB.

Tema 7. demiuni (MeTaHOKPATOB1) MiHEpaJM: OJIBIHH, MIPOKCEHH, amdpiOoiu,
CJIIO/IH.

Tema 8. Caniuni (JeiikoKpaTOBl) MiHEpadu: KBapll, MJIariokyiasu, Jy>KHI MOJIbOBI
mmaTH, (erbammaToim.

Tema 9. BropuHHi MiHEpaau: CEpPIEHTIH, XJIOPUTH, €MIJI0T, I[013UT, KIIHOI[O13IT,
KapOOHATH, IIEOJTITH T.1.

AKIIeCOpHI MIHEpaIH: alaTUT, UUPKOH, CHEH, pyTUI, TYPMaJIIH T.1.

Tema 10. Minepanu MetamopdiuyHUX MOPIA: TpaHATH, AHJATY3UT, CHUIIIMAHIT,
CTaBpOJIIT, KOPAIEPIT, AICTEH, TAJbK, XJIOPITOII.



3micToBuii Moayab 2. MarmaTuuHi Ta MeTaMOpQ14H1 T1PChKl TOPOAU

Tema 11. [lonarTs npo mMarMy, ii arperaTHUM CTaH. Y MOBM BHHHUKHEHHSI MarMu.
MarmaTuuHi  po3IUIaBH, iX BJIACTHBOCTI. XIMIYHUA 1 MIHEpaNbHUNA CKJaj
MarmMaTU4YHUX Tripcbkux nopia. Pauii rombuHHOCTI. [lMyTOHIYHI, ByJKaHIYHI 1
rinadiccanbHUX MNOPOJIHU, X CTPYKTYPHO - TEKCTYpHI 0cOOIMBOCTI. DOopMHU 3asIraHHS
MarMaTUYHHUX MOPII.

Tema 12. Knacudikamis 1 HOMEHKIATypa MarMaTUYHMX TIPCBKUX TIOPII.
[Terporpadiunuii  komexc. OCHOBHI MPHUHIUIKA CHUCTEMATHUKH, IATBEP/KEHI
MiKHApOIHUM COIO30M I'€OJIOTTYHUX HayK.

Tema 13. YabTpaocHOBHI mopoau. XIMIYHHM 1 MiHEpajdbHUW CKJIajd, OymoBa,
YMOBH 3ajIsiTaHHS, KOPHUCHI KOTMAJIWHM, TOB'A3aHI 3 YJIBTPAOCHOBHUMHU MOPOJAMHU.
CimeiicTBa OJIIBIHITOB - TyHUTIB, IEPIOTUTIB, YIHTPAOCHOBHUX (PO1TOMITIB, KPITIB.
Buau nopin.

Tema 14. OcHoBHI mopoau. XIMIYHUN 1 MIHEpaJbHUW cKiana, OyaoBa, YMOBHU
3aJIAraHHs, KOPUCHI KONAJIMHM, 3 HUMU NoB's13aHi. CiMelicTBa rabpoi/iB, MPOKCEHITIB
- TOpHOJICHAUTIB, MOHIIOTa00pPO, OCHOBHMX (O1A0JITIB, Oa3albTiB, Tpaxibda3abTiB,
aykHUX 0a3anbTiB. Buau mopia.

Tema 15. Cepenni nopoau. XiMIYHUK 1 MIHEpalbHUN CcKial, OynoBa, YMOBHU
3aJIsITaHHS, KOPUCHI KOMAJIMHU, 3 HUMH 1oB'si3aHil. CiMelcTBa J1IOPUTIB, MOHIIOHITIB,
CHCHITIB, JIY>)KHUX CIE€HITIB, aHJIE3UTIB, TPaxXIiTiB, Ty>KHUX TpaxiTiB. Buau mopi.

Tema 16. Kucmi nopoau. XiMidHUN 1 MiHEpaldbHUN CKJIaja, OyJi0oBa, yMOBHU
3alIAraHHsA, KOPHCHI KOMalvuHU, 3 HUMHU moB's3aHi. CiMeicTBa rpaHiTiB, MOMIpHO-
JY>KHUX TPAHITIB, JY)KHUX TPaHITIB, PIOJITIB, TPaxipioiiTiB, BYJKAHIYHHX CTEKOJL.
Buau nopi.

Tema 17. l'inabGicaynbHi Tipchki mopoau (acxicTtoBi 1 miacxicToBi). CiMenHcTBO
nammnpodipiB. Buaum mopin. Jlammpoité 1 kuMOepmiTH, yMOBH iX 3ajsTaHHS,
0Cco0JMBOCTI OYJI0OBU 1 MiHEPAIBHO-XIMIYHOTO CKJIAJTY.

Tema 18. [Ilutanus mnerporeHe3ucy BuBepxkeHux mnopia. I[loxomkeHHs
MarMaTU4YHUX po3iuiaBiB. [lepBuHHI Marmu. fIBuIIa MarMatuyHOi audepeHuiaiii,
acUMUIALII, KOHTaMiHallli, TiOpuau3aiii SK NPUYUHU PI3BHOMAHITTS BUBEPKEHUX
nopij 3a ckiaoM. ['eTeporeHHe MoxXoXKeHHS TPaHITHUX PO3IUIABIB.

Tema 19. OcHOBHI TOJOXKEHHS BYEHHs Mpo MarMatuuHi (opmarii. [IpunHiunu
Kkiacudikaili MarMaTUIHUX (opmalliii Ha OCHOB1 pEUOBOTO CKIIay.

Tema 20. Meramopdiuni ripcbki mopoau. dakrtopu wmeramopdizmy. Tuck.
Temmneparypa. Ctpec. I'impocTtatnuHuii THUCK. XIMIYHO aKTHBHI CIOJAyKd. Twrm
metamopdizmy.  Karaknmactuunmit  metamopdizm.  KoHTakTOBO-TEpMalbHHIMA
Meramopdizm.  Mertacomaro3.  PerionanpHuii  metamopdizm.  [iadTopes.
Yasrpameramopdizm. MirmaTtuzaris. Anarekcic. [lamiarenes. I'paniTuzaris.

Tema 21. Minepanbanii ckiaaag metamopdiuHux Tipcbkux mopin. CTpykTypu i
TeKCTypHu MeTamop(diuaux mopia. Metamopdiuni darrii.

Tema 22. I'onoBHi Tunu meramopdiunux mopia. byxit. Caniminut. AcmigHuii
cnanenb. Gumit. Kpucraniuni cnanui. ['meiicu. Amdidomnitu. Exnoritu.



4. CTpyKTypa HaBYAJbHOI JUCHMUILTIHA

Ha3Bu 3MiCTOBUX MOJIYJIIB 1 TEM KinbKicTh TOIMH
Jlenna popma
yChOTO y TOMY YHCI1
| \n\na6\in{\c.p.H
Moayas 1
3micToBuii Mmoay.asb 1. KpucramoonTuka 1 METOM KPUCTATIOONTHYHHUX JTOCTIKEHb
Tema 1. BerynHuil po3i. 5 | 4
Tema 2. OcHoBu kpuctanoontuku. Onrtuyna | 5 1 4
IHIMKaTpHCa.
Tema 3. TlonspuzaniiHui MiKpOCKOTI. 10 2 4 4
BuBueHHs MiHepaIiB IPY OJHOMY HIKOJ1
Tema 4. BuBuenns minepanis mipu 1 12 8 2 2 4
HIKOJISIX
Tema 5. BuBueHHs MiHEPAJIIB B 301)KHOMY 6 1 1 4
CBITJI1 (KOHOCKOMIS).
Tema 6. BusHaueHHSI ONTUYHUX KOHCTAHT 6 1 1 4
MiHEpaJiB.
Tema 7. ®emiuni (MenaHOKpPATOB1) MiHEpaIH | 8 2 2 4
Tema 8. Caniuni (JieKOKpaToBi) MiHEpaIu 8 2 2 4
Tema 9. Bropunui Minepayin. AKIIECOPHI 8 2 2 4
MiHEepan
Tema 10. Minepaiu metamoppiuynux nopiag | 8 2 2 4
Pa3om 3a 3micToBUM MoayJeMm 1 72 16 16 40

3micToBHii Moayab 2. MarmaTuusi Ta MeTaMmopdiyHi T1pCchbKi TOPOAH

Tema 11. [Tousarrs npo Marmy 3 1 2
Tema 12. Kinacudikartist 1 HoMeHKIIaTypa 9 1 8
MarMaTH4YHHUX FPCHKUX MOPIJT

Tema 13. YabTpaoCHOBHI MOPOJIH. 8 2 4 2
Tema 14. OCHOBHI TOPOJIN. 8 2 4 2
Tema 15. Cepenni nopoau 8 2 4 2
Tema 16. Kuci nopoau 8 2 4 2
Tema 17. I'inaGicanbHi TIPChKl TOPOAH 4 2 2
Tema 18. [Iutanns nerporenesucy 4 2 2
BUBEPIKEHUX MOPIiJT

Tema 19. OCHOBHI NOJOKEHHS BUCHHS Tpo | 4 2 2
MarMaTU4Hi opMmailii

Tema 20. Meramopdiuni TripchbKi HOPOIH. 4 2 2
Tema 21. Mi"epaibHUH CKJIa]T 6 2 2 2
MeTaMOP(IYHUX TIPCHKUX TOPITT

Tema 22. ['ooBHI TUIIK MEeTaMOP(IIHUX 12 2 2 8
nopija




Pa3om 3a 3MicTOBMM MOAyJIeM 2 \ 78 \ 22 \ \ 20 \ \ 36 \ \|
IHJ3 - - - -
Ycboro rogux | 150 38 36 76
5. Temu cemiHapCHLKHUX 3aHSATH
HE Tiepe0aueHO HaBUYAJIbHUM TUIAHOM
6. Temn NpakTUYHUX 3aHATH
He Tepea0ayeHo HaBYAIbHUM [UIAHOM
7. Temn j1abopaTOPHUX 3aHATH
No Hasga remu Kinbkicts
3/l TOJINH

1 | Ycrpiii nonsipuzaniiinoro Mikpockoiy. Kpucranoonruusi 4
KOHCTaHTH, SIKI BA3HA4Yal0ThCsl pH 1 Ta npu 2 HIKOJISIX.

2 | BuBueHHs popMu MiHEpaiiB, CHAHHOCTI, KOJIbOPIB, 4
IIe0Xpoi3My. BU3HaueHHS TOKa3HHUKA 3aJIOMIICHHSI
MIHEpaJiB.

3 | BusHaueHHs CHIM IBO3AJIOMJIIOBAHHS, ITOracaHHs, 2
ONTHUYHOTO OPIEHTYBaHHSA, BICHOCTI, KyTa 2V, ONTUYHOTO
3HAKY MIHEPAJIiB.

4 | BuB4yeHHs MOPOAOYTBOPIOIOUNX MIHEPATIB (PEMIYHOTO PSIY: 2
OJIiBiHIB, MIPOKCEHIB MOHOKJIIHHUX, MIPOKCEHIB POMOIYHHX,
poroBoi 0OMaHKH, O10TUTY.

5 | BuBuYeHHs MOPOJOYTBOPIOIOUKX MIHEPAIIB CAIIYHOTO PSIAY: 2
MJIariokJa3iB (3 BU3HAUCHHSIM HOMEpa IJIarioksiasy),

KBapIly, KaJTIEBUX MOJHOBUX INIATIB.

6 | BuBueHHs ylbTPaOCHOBHUX Ta OCHOBHUX IHTPY3UBHUX 1 4
e(dy3UBHIX MarMaTUYHUX MOPII.

BuBYeHHS OCHOBHUX MarMaTUYHHX TOPI/I. 4

7 | BuBueHHs cepenHiX IHTPY3UBHUX 1 €(hy3UBHUX 4
MarMaTH4YHUX MOPII.

8 BuBueHHs KHCITUX MarMaTUYHUX TOPi. 4
BuuenHs metaMopdhidyHUX TTOPiJ 6
Ycvozo co0un 36

8. Camocriiina po6ora
Ne Ha3zBa Temun Kinbkictsb
3/m TOJINH

1 | MeToau BUBUEHHS T1IPCHKHUX MOPIJL. 4

2 | OcHoBu kpuctanoonTukd. OntuyHa I1HAIKaTpica Ta ii 4
OpIEHTYBaHHS B KPUCTAJIaX PI3HUX CUHTOHUM.




W

OcHOBHI NpuiioMu POOOTH HA MOJSIPU3ALITHOMY MIKPOCKOT1

N

BusHayeHHsT KpUCTAJIOONTUYHUX BJIACTUBOCTEH MIHEpaIiB
1] MIKpocKonoMm npu 1 1 2 HIKOJISIX.

Bu3HaueHHsT KPUCTAIOONTUYHHX BIIACTUBOCTEH MiHEpaiB
17T MIKPOCKOTIOM 3 aHaJI13aTOPOM 1 B 301)KHOMY CBITJII.

Krnacudikamis 1 xapakTepucTuka ONTHYHUX BIACTUBOCTEH
TOJIOBHUX  TOPOJOYTBOPIOIOUMX  MiHepasiiB. BuBdyeHHS
ONTHYHUX BJIACTHUBOCTEH MiHEPaJliB MArMaTUYHUX MOPIA

®emiyHl (MEIaHOKPATOB1) MIHEpaJId: OJIIBIHM, MIPOKCEHH,
amp100yH, CIIOM.

Caniuni  (I€MKOKpATOB1) MiHEpaM: KBapll, IUIariokiasu,
JIY’KHI [OJIbOBI IIMATH, (DETBIIINATOIIH.

BTopuHH1 MiHEpaiH: CEpIICHTIH, XJOPUTH, €HiJ0T, I013UT,
KJIIHOIIO131T, KapOOHATH, IIEOJIITH T. 1. AKIIECOPHI MIHEPAJIU:
anaTUT, IUPKOH, CHEeH, PYTUJI, TYPMATIH T.1.

10

Minepanun wmetamopdiuyHUX TOPIJ: TpaHATH, AaHAATY3UT,
CUJIIMaHIT, CTaBPOJIIT, KOPJIIEPIT, JICTEH, TaJbK, XJOPITOI]I.

11

MarmaTuuHi  po3miiaBM, iX BiactuBocTi. [lmyTOHIuHI,
BYJIKaHIYHI 1 TrinadicCalibHUX MOPOAH, iX CTPYKTYPHO -
TEKCTYpH1 0co0auBOCTI. DOpMH 3ajsiraHHS MarMaTUYHUX
nopiz.

12

Knacudikaris 1 HOMEHKJIaTypa MarMaTH4YHUX TiPChKUX
nopia. OCHOBHI MNPUHIMIN CUCTEMATHKH, MiATBEPKEHI
Mi>KHApOJHUM COIO30M I'€0JIOTIYHHUX HayK.

13

VYabpTpaocHoBHI mopoau. XIMIYHUN 1 MIHEpaJbHUMA CKIIA],
OyJloBa, YMOBHU 3aJIsITaHHS, KOPUCHI KOMAJIMHH, MOB'3aHl 3
YJITPAOCHOBHUMI TOPOJAMHU.

14

OcHoBHI nopojau. XIMIYHHMA 1 MIHEpalIbHUI CKJaj, OyI0Ba,
YMOBHU 3aJIsiTaHHs, KOPUCHI KOMAJIMHU, 3 HUMHU TOB'sI3aHI.

15

Cepenni nopoau. XiMiYHHMI 1 MIHEpaJIbHUI ckiaja, Oy/ioBa,
YMOBH 3QJISITAHHS, KOPUCHI KOTIAJIMHU, 3 HUMH TIOB'sSI3aHI.

16

Kucni nmoponu. XiMiuHuii 1 MiHepanbHUN CKjaj, Oy/oBa,
YMOBH 3aJIsITaHHs, KOPUCHI KONIAJWHHU, 3 HUMH TIOB'sI3aHi.

17

["inabicayibHi T1PChKI MOPOIU

18

ITerporenesuc BUBEPKEHUX nopiza. IToxomxeHHs
MarmMaTU4HUX posmiasiB. IlepBuHHi Marmu. SBuina
MarMatuuHoi AudepeHuiaii, acuMiIALii, KOHTaMiHallil,
riopuau3aiii Kk IPUYMHU PI3HOMAHITTSI BUBEPKEHUX TOPIJT
32 ckianoM. l'ereporeHHe  MOXO/UKEHHS  TI'PaHITHHUX
PO3ILIABIB.

19

OCHOBHI TOJIOKEHHSI BYCHHS TPO MarMaTu4Hi dopmarrii.
[TpuHumnu kinacudikaiii MarMmaTHYHUX (opMalliii Ha OCHOBI
PEYOBOI0 CKJIAJNY.

20

Po3BuTok BueHHs mpo meramopdusMm. Dizuko - XiMIYyHI




daktopu metamopdizmy. MeramopdidHi TipChKi TOPOIH.

21 | MiHepanbHuil ckiaa MeTaMOP(PIYHUX TIPCbKUX MOPIJ. 2
MeTaMopPIUHUX
NOKA3HUKHU TEPMOJMHAMIYHOT peKUMY MeTaMop(dizmy.

[Taparenesicu

MiHEpaiB

nopia sk

22 | I'onoBH1 TUIIH MeTaMOPGIYHUX TTOPIJIL.

Pazom

76

N —

9. MeToau HABYAHHSA

. CnoBecH1 (J1eK1ii; mosicHeHHs, 6eciam).
. Haouni (umtoctpyBanHus; neMoncTpyBanas PowerPoint; camocriiine

crioctepexeHHs). J{s irocTpallii BUKOPUCTOBYIOTHCS IHTEPHET PECYPCH,
ciaiay 1 Tabnuii, i rpadivyHi MaTepianu, 1abopaTopHi MpuiIaIy,
KOMIT FOT€pHA TEXHIKa TOILO.
BaxxnuBumu MetogaMu HaBYaHHS € poOoTa 3 1a00paTopHUM O00JIaHAHHSAM — 3
MIKPOCKOIIaMH ISl TOCHIIPKEHHSI MIKPOCKOMIYHUX XapaKTEPUCTUK OCAJI0BUX

nopiza.

3. JJaGopaTopHi 1 TEOpETUYHI 3aHSATTS.
4. MeTou BUKOHABYOTO, PEIIPOTYKTUBHOTO Ta TOITYKOBOT'O HABYaHHS PH
BUKOHAHHI CaMOCTI1MHOT pOOOTH.

5. ImauBigyanbHi Ta TPynoBl KOHCYJIbTAIIII.

10. ®opMH KOHTPOJIIO TA METOAM OLiHIOBAHHSI
1. OnuTyBaHHS Ha JEKLIAX 1 MOTOYHUX MOJIYJIbHUX KOHTPOJISX.
2. Bukonanus 1abopaTopHUX poOiT.

3. IloTo4HI TECTOB1 KOHTPOJI1 32 MOAYJISIMU.
4. IlincyMKOBE OLIHIOBAHHS - YCHUU ICTIUT

Kpurepii oninroBanus

Ominka 3a TeopeTuuna miAroroBKa [IpakTu4Ha MiaroTOBKA
HAMIOHAITLHOTO 3100yBay OCBITH
IKAJIOH0
Biaminao 3100yBa4 OCBITM y TOBHOMY | 3100yBad OCBITH TJIHOOKO Ta

o0cs31 BOJOJl€ HaBYAJIbLHUM
MaTtepiaiaoMm, BUTBHO,
CaMOCTIIHO Ta apryMEHTOBaHO
HOTO BUKJIAJAE il YaCc yCHHUX
BUCTYIIB  Ta  INHCHMOBHX
BIJIITOB1ACH; rJ1m00KO0 Ta
BCEOIYHO  PO3KPHUBAE  3MICT
TEOPETHYHUX MTUTaHb,
BUKOPHUCTOBYIOYH TIPH IIHOMY
HOPMATHUBHY, 000B’I3KOBY,
JI0JIATKOBY JTEPATYPY;

BCEOIYHO PO3KPHBAE CYTHICTH
1abopaToOpHUX 3aBJaHb,
BUKOPHUCTOBYIOUH TPH  I[bOMY
HOpPMAaTUBHY, OOOB’SI3KOBY Bl
JNOATKOBY JiTeparypy Ta
IHTEPHET-PECYPCH; MOX€E
apryMEHTOBaHO oOpatu

palioHabHUM C1OCi0 BUKOHAHHS
3aBIAHHS W OIIHUTH PE3yIbTaTH
BJIACHOI  IPaKTHYHOIIISUTHHOCTI;
BUKOHYE TBOpYl 3aBJaHHS Ta
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pOOUTH CaMOCTIiiHI BHUCHOBKH,
BUSIBJISIE TIPUYMHHO-HACTIIKOBI
3B’ SI3KH; CaMOCTIHHO
3HAXOJUTh JOJTATKOBY
iH(opMallito Ta BUKOPUCTOBYE
il st peanizarii MOCTaBICHUX
nepea HUM 3aBJaHb. 3100yBay
3MaTeH  BUIUISTH  CYTTEBI
O3HaKU BHUBYEHOTO 3a
JIOTIOMOT OO orepartii
CUHTE3y, aHajidy, BUSBIATH
MPUYUHHO-HACTIIKOBI 3B’ A3KH,
dbopmyBaTu BHCHOBKH 1
y3araJbHEHHS, BUIBHO
omnepyBaTu dbakTamu Ta
B1JIOMOCTSIMH.

1HIL1I0€ HOBI UIIXHA ix
BUKOHAHHS, BIILHO
BUKOPUCTOBY€E HAaOyTI TEOPETUYHI
3HAHHS TPHU aHAJI31 TPAKTUYHOTO
Marepiany; TMpOSBIISIE TBOPYHI
ITIX11 bi (o) BUKOHAHHS
IHIUBIIYyaIbHUX Ta KOJCKTUBHUX
3aBJaHb MPU CaMOCTIMHIN PoOOTI.

Jlobpe

JlocTaTHLO  TOBHO  BOJIOJIE
HaBYAIbHUM MartepiaioM,
OOIPYHTOBAaHO HOT0 BHUKJIAJA€
MiJ Yac YCHHUX BHUCTYIIB Ta
MMACbMOBUX BIMOBIAEH,
BUKOPUCTOBYIOUH TIPH IIHOMY
HOPMATHBHY Ta OOOB’SI3KOBY
JTTEPATYPY; npu
MIPE/ICTABIICHHI JISIKUX MMUTAHb
HE BHCTayae JIOCTaTHHO1
rMOMHKU  Ta  apryMeHTalli,
3aCTOCOBYE 3HAHHS TUTST
PO3B’sI3aHHS CTaHJAPTHUX
CUTYyaIlll; CaMOCTIIHO
aHaji3ye, y3arajbHIO€E 1
CUCTEMATHU3YE HaBYaAJIbHY
iH(pOopMarrito, ane
JIOTYCKAIOThCA  TMPU  I[OMY
OKpeMi HECYTT€BI HETOYHOCTI
Ta He3HAYH1 MOMUJIKH.

3n00yBay  OCBITH  NIPaBUIIBLHO
BUPIIIINB OUTBIIICTD
PO3paxyHKOBHX /TecTOBHUX
3aBJaHb 3a 3pa3KOM; Ma€ CTiHKi

HaBH4YKHW BUKOHAHHI 3aBAaHHA

3a10BUTHHO

3100yBauy  OCBITM  BOJOJIE
HAaBYAJIBPHUM MaTepiaioM Ha
PENpOaYKTUBHOMY piBHI a00
BIITBOPIOE  TEBHY YAaCTHHY
HAaBYAJILHOTO  MaTepiainy 3
eJIEeMEHTaMHU JIOTTYHUX
3B’SI3KIB, 3HA€E OCHOBHI
MOHSTTS HaBYAJIBHOTO
MaTepianxy; Ma€ YCKIaTHEHHS

3m00yBau OCBITH MOXeE
BUKOPHUCTOBYBAaTH  3HAaHHSI B
CTaHJAAPTHUX  CHTYyalliiX, Mae
€JIeMEHTapHI, HECTIHKI HaBUYKHU
BUKOHAHHS 3aBAaHHs. [IpaBUIbHO

BUPIIIYE MOJIOBUHY
PO3pPaxXyHKOBHUX/TECTOBUX
3aB/IaHb. 3n100yBau Mae

YCKIJIQJIHCHHS i 4Yac BHUIIJICHHS
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MiJl 4ac BUJIICHHS CYTTEBUX

CYTTEBUX O3HAK BHWBYCHOIO, HiI[

O3HAaK BHWBYCHOrO; TMiJ 4Yac | yac  BUSABJICHHS  NPUYHMHHO-
BUSIBJICHHS NPUYUHHO- | HACI1JKOBUX3B’ SI3KIB 1
HACJI1IKOBUX 3B’SI3KIB 1 | popMyIItOBaHHS BUCHOBKIB.
hopMyITIOBaHHSBUCHOBKIB.
HeszanoBinbHO 3 [3100yBay  OCBITM  BOJIOJE€ | 3100yBay  OCBITHM HEJOCTAaTHHO
MO>KITUBICTIO HaBYAJIbHUM MaTepiaioM | pO3KPHUBAE CYTHICTh MPAKTUYHHX
[HOBTOPHOI'O MOBEPXOBO U (pparMeHTapHO | 3aBliaHb, JIOMYCKAIOUU MPU I[LOMY
CKJIaJIaHHS (6e3 apryMmeHTartii Ta | CYTTEBI HETOYHOCTI, MPABHIBHO
OOTpYHTYBaHHS); O€3CUCTEMHO | BUPIIIYE OKpeMmi
BIJIOKPEMITIOE BUTIAJKOBI | PO3paxyHKOBI/TECTOBI  3aBJaHHs
O3HaKM BHBYEHOTO; HE BMI€ |32  JOMOMOIOI  BHKJAJaya,

pOOUTH HAWUMPOCTIII omeparii
aHamizy 1 CHUHTE3y; poOuTH
y3arajibHeHHSI, BUCHOBKH; MiJ
yac BIJIIOB1/1 JIOITyCKad
CYTTEBI TOMUJIKH.

BIICYTHI c(OpMOBaHI YMIHHA Ta
HAaBUYKH.

He3amoBuisHO 3

3100yBau OCBITH HE BOJOJIE

3100yBay OCBITH BHUKOHYE JIHIIIE

000OB’SI3KOBUM | HABYAIHHUM MaTepiaJioM | €IEeMEHTH 3aBAaHHs, TMOTpedye
MMOBTOPHUM 30BCIM. IMOCTIMHOI JOIIOMOT'Y BHKJIagaya
BHUBUYCHHSM
TUCLIMIUIIHA
11. IIuTanHs 11 NiACYMKOBOI0 KOHTPOJIIO
Ex3aMeHarliiini nuTaHHS CKJIAQJ€HI Ha OCHOBI 3MICTy JIeKIIA 10 Kypcy

“ITerporpadis” Ta nUTaHb, K1 pO30UPAIOTHCS HA JTAOOPATOPHUX 3AHATTIX 1 BXOASTh
710 IEBHUX BUJIIB KOHTPOJIIO.

WA R WD =

[HTpY3HBHI
0COOJIMBOCTI.

OPOJIN

10.PoMO14HI MIPOKCEHHU.

11.XimMiyHM# cKIaa Mopija sIK OCHOBA iX Kilacuikarii.

12. TekcTypu MarMaTUYHHX MOPIJ 1 iX 3B 30K 3 yMOBaMHU CTBOPEHHS.

13.ITopoaoyTBOpIOIOUI, aKIIECOPHI 1 APYTOPSIHI MiHEpaJIH.

14.Metoau BU3HAYEHHSI TUIATiOKJIAa31B HA MJIOCKOMY CTOJHMKY 1 MPUHIUMIN BU3HAYCHHS
CKJIa[y TJIariokiiasziB Ha PegopiBCbKOMY CTOJHKY.

15.Anani3 iIHAMKATPUCH IBOBICHOT'O KPHUCTAIY.

Ponb 1 mpakTuuHe 3HaueHHs neTporpadii B pillieHHI MPoOJIeM reoorii.
3araibHi YSIBJICHHS PO T1PChKI MOPOJAM Ta iX KitacudiKallis.

Oco6muBoCTI XiMi3My 0a3anbTiB OKeaHiB (pudTH, OCTpOBA, OCTPIBHI AYTH).
[IpaBumno Jlonounikosa.
Knacudikamis marmatuunux nopig no A.H.3aBapuiskomy.
3adapOnennus minepanis B nutidi. [Lreoxpoi3m i iHoro BU3HAYCHHS.
BusnaueHHs BiIHOCHOTO TTOKA3HHUKA 3aJIOMJICHHS.

[ToHATTS PO IMEPCIMHUAN METOJ,.
CEpEeIMHHO-OKEaHIYHUX XpeOTIB Ta

ix merporpadiuni
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16. AM¢ibonu.

17.Xapaxtep 3ansranss 1 Mopdosorii edy3uBiB.

18.T'eosioriunmii  mpuHUMI KiIacuikalii MarMaTMYHUX TOpIA. 3B’SI30K  YMOB
KpHUCTaNi3alii MarMy 3 yMOBaMH 3aJIATaHHS.

19.ITapareneTnyHi acouiaiii MarMaTU4YHUX MOPIL.

20.0OcobmuBocTi kinacudikarii epy3uBHUX MOPII.

21.IHTpy3UBHI OPOIH.

22.Y 1bTpaoCHOBHI TOPO/IH.

23.1'0710BH1 TUIIHA TaOPOIAHUX MOPII.

24 . KomneHcaTopH, NPUHIIMIIA YCTPOIO, 3acTocyBaHHs. [IpaBuio komneHcartii.

25.Minepanu MmeTaMOp(PIUHHUX MTOPII.

26.AK11ecOpHi MiHEpalu: IIMPKOH, anaTuT, CPeH, MarHeTUT, LIIbMEHIT.

27 Intepdepentiitne GpapOyBaHHs 1 IPUUUHU HOTO BUHUKHEHHS.

28.Ilnarioknasm i ix knacudikaiis mo E.C.Degopony.

29.BynkaHI3M CepeAMHHO-OKEaHIYHUX XpeOTIB, OKEaHIYHHUX OCTPOBIB, ACEHMCMIYHMX
XpeOTIB.

30.Hartpiii-kamni€eBi MONbOBI IINATH 1 MIHEPATH KPEMEHE3bOMY .

31.I'pyna rabpoigHux mopi.

32.I'pyna 1iopuTOBHX MOPi.

33.Tepmiuna aiarpamMa CUCTEMHU JBOX KOMIIOHEHTIB TBEPJIUX PO3UMHIB.

34.IaTpy3uBHI Mopoau. XapaKTepHi O3HAKHU.

35.Pi3Hung xonu, cuiia MOJBIMHOTO MPOMEHE3aJIOMIIIOBAaHOCTI, ix BuMip. Homorpama
Mimmenb-Jlesi.

36.0nTHYHI BIACTUBOCTI MIHEpaJIiB Ta iX 3HAYCHHS JJIS 3arajbHOI JIIarHOCTUKHU CKJIaay
mopi.

37.I'pyna Ci€HITIB—TpaxIiTiB.

38.BuszHaueHHs po3pi3y, MEPIEHAUKYISIPHOrO roctpii Oicexktpuci. KoHcTaHTH, fKI
BH3HAYAIOTHCA HA IIbOMY PO3pi3i.

39.Pi3H1 TUNIM B3a€EMHUX MPOPOILYBAHb MIHEPAJIIB Y BUBEPKEHUX MOPOIAX.

40.0Oco0auBOCTI XIMi3MHU 0a3anbTIB OKE€aHiB (pUdTH, OCTPOBA, OCTPIBHI AYTH).

41.Cmronu.

42.0mniBiHMU.

43.3aranbHa XapakTepuCcTUKa Kiaacu@ikaiiii MarMaTUYHUX TOPi.

44 .MiHepaJoT14HUH CKJIaJ] TIPChKHUX MOPIJ K OCHOBA Kiacudikarrii.

45.CtpyKTypa MarMaTUYHUX MOPIJ 1 iX 3B SA30K 3 YMOBAMU 3aJIATAHHS.

46.0pieHTyBaHHS IHANKATPUCH B KpHUCTaJlaX CUHTOHIN cepeHboi kareropii. [loracanus
MiIHEpaiB CHHTOHIN CepeHBOI KaTeropii B pi3HOMaHITHUX pO3pi3ax.

47.I'pyna 110pUTOBHX MOPI/I.

48.I'pyna rpaHiTiB—piOJiTIB.

49.1lpusHaku po3pi3zy, MNEPIEHIUKYJISIPHOTO ONTHUYHIA OC1 JIBOBICHOTO KpHCTAaly B
napajenbHIM 1 301kHOMY CBITI1. KOHCTaHTH, K1 BU3HAYAIOTHCS HA IIbOMY PO3pi3i.

50.TepmiyHa niarpama CUCTEM JBOX KOMIIOHEHTIB TBEPAUX PO3UUHIB.

51.1IpusHaku po3pizy, MEPHEHIUKYJISIPHOTO ONTUYHINA OCl OJHOOCHOBOTO KPHUCTANy B
napajieyibHiM 1 301kHOMY CBITI1. KOHCTaHTH, SIKi BU3HAYAIOTHCS Ha IbOMY PO3pi3i.

52.0OcHOBHI NPU3HAKH MOCIIIOBHOCTI KpUcTaiizalli MiHepamiB. [miomopdizm.
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53.I'inoTe3u CTBOPEHHSI TPaHITIB.

54.Metamopdizm. PakTopu 1 pisHOBUIU METaMOPPi3My.

55.0co6nuBoCTI XIMI3MY 0a3aJIbTIB OKEaHIB.

56.CastiuHi MiHepaJsu 1 iX BTOpUHHI IEPETBOPEHHS.

57. llpupoaHe Ta MOJISIPU30BAHE CBITJIO.

58.11oka3HuK nepeaoMIICHHS 1 METOAN MOr0o BUMIPIOBAHHS.

59. OcobauBocTi Oy/10BM KOHTHHEHTAJIBHOI KOPH.

60. [1narioknasu.

61.Ilerporpadis edy3uBiB, iX CTPYKTYpH Ta TEKCTYPH.

62.MarmaTu4Hi HOPOIH JTY>KHOTO PSIAY.

63.I1oHsATTS TpO Marmy, ii CKJIaja Ta BIACTUBOCTI. THIHM MEPBUHHUX Marm.

64.CTpyKTypa MarMaTudHUX MOPIJ Ta X 3B’ SI30K 3 YMOBAMH 3aJISITAHHS.

65.Hatpiii-kanieBi moJIbOBI1 IIMATH.

66.5IBuIle MarMaTUYHOI Ta KpHUcTaiizauiinoi nudepenmiamii. Jlikais.

67.0pleHTyBaHHS IHAUKATPUCH B KPUCTAJIaX CHHIOHIN HUKYO0i KaTeropii.

68.Bracannst MiHepaJliB CHHTOHI1M HM)K4YOi KaTeropii B pI3HUX MEPETUHAX.

69.11narioknasmy, ix knacudikauis no E.C.denopony.

70.IlepugotutH Ta ix MeTaMop(i30BaHi aHAJIOTH.

71.30BHIIIHI O3HAaKW 3epeH MiHepadiB y uuridi. Po3mipu, ¢opmu, CHaiHICTS.
BusnauenHs po3MipiB 3epeH Ta iX KUIbKICHOTO CITIBBITHOIIICHHS.

72. Cucremarrka MiHepaidiB 1o onTtuyHuM BiactuBocTsaM. (Lllarpens, penbed,
BITHOCHUH TIOKa3HUK 3aJIOMJICHHS).

73. 3aranbHi cBiTUeHHs PO OyJ0BY OKEaHChKOI KOpH. Ii OCHOBHI TEKTOHIUHI eJIeMEHTH.

74. O3HaKku po3pi3y MapajeabHOro ONTUYHOI OC1 OTHOOCHOBOrO Kpuctainy. Koncranru,
SIK1 BU3HAYAIOTHCS Ha [IbOMY PO3Pi3i.

75. Cepeni TipchKi IOPOIH.

76. MeTouKa BUBYEHHS MIHEpPAJIB B 301)KHOMY CBITJI.

77. Posb Ta MicIie IETPOT€HHUX OKHUCIIIB B YTBOPEHHI MiHEpaiB.

78. TepmiuHi niarpaMu CHCTEMH JBOX KOMIIOHEHTIB, SIKI 3aCTHIalOTh 3 YTBOPEHHSIM
EBTEKTHUKHU.

79. AHani3 IHIUKATPUCH OAHOOCHOBOTO KPUCTAIY.

80. [Muranns knacudikaiii egy3uBis.

12. Po3noaia 6aJiiB, AKi OTPUMYIOTh CTYACHTH
Oyint08anHs NIOCYMK0O8020 icnumy

MopyinbH. KonTposb |[MoayiabH. KOHTPOJIb [TincymkoBuii Cyma 6auiB
1 2 KOHTPOJIb
30 30 40 100
IIIxana oninoBanua: HanioHaabHa Ta ECTS
Cyma GautiB 3a OriHka 3a HaIllOHAIBHOIO IIKAJIOIO
BCl BN OmiHKa | y1g ex3ameny, KypcoBOro TUTSL 3AITIKY
HaBYaJIbHOI ECTS | ppoexry (poGotn),
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90 - 100 A B1JIMIHHO
82-89 B o6be
74-81 C 7100P 3apaxoBaHO
64-73 D 3aJ0BUILHO
60-63 E
. HE 3apax0BaHO 3
HE3aJI0BLIILHO 3 :
) MOXJIUBICTIO
35-59 FX MOXJIMBICTIO TIOBTOPHOTO
MOBTOPHOTO
CKJIaJaHHs
CKJIaJIaHHS
. HE 3apaxOBaHO 3
HE3aJ0BUIBHO 3 ,
) 000B’SI3KOBUM
000B’I3KOBUM
0-34 F MMOBTOPHUM
MOBTOPHUM BUBYCHHSIM
: BHUBUYCHHSM
TUCITUTUTIHU :
JUCIUTUIIHU

13. HaBuaabHO-MeTOANYHE 3a0€e31eYeHHA

1. Etanonni xonekuii mnerporpadiyHux UUN(IB I BUBUYCHHS ONTHYHHUX
BJIACTUBOCTEN MOPOJOYTBOPIOIOUMX MIHEPAIB, MIKPOCTPYKTYpP 1 TEKCTYp TIpPCHKHUX
OPiI.

2. HaBuanbH1 KOJIEKIIi1 NMPChKUX MOPIA sl MAKPOCKOMIYHOL 11IarHOCTUKHU.

3. HaByanbH1 KOJIEKIIT TPChKUX MOPIJ JJIsi MIKPOCKONIYHOTO BUBYEHHS (3pa3Ku 31
nutiamn).

4. Konekuii ripcbkux mnopig (31 uutipamu) IS IHAMBIAYalbHOI POOOTH 1
KOHTPOJILHUX 3aBJIaHb.

5. AyaiBi3yasnbH1 J€MOHCTpAllliiHI MaTepiau.

6. HaBuaibH1 Ta METOIMYHI HOCIOHUKH.

7. IlpesenTamii Jekmiii Ta MaTepiamiB UIsl BUKOHAHHS J1abopaTOpHUX pOOIT B
Classroom.google.com (pexxum goctymy — st cryaeHtis OHY)

8. Cunabyc Kypcy.

14. PexoMeH10BaHa JiiTeparypa
OcHoBHa

1. Hopomenko FO.I1., ITo6epexcbka [.B., ®enopuiun FO.I. OcHOBU KpHUCTaNOONTUKU
MOPOAOTBIPHUX MIHEpPaNiB TIPCbKUX MoOpia. MeTonauyHi BKa3iBKM 10 Kypcy
«Ilerporpadis kpuctamiuaux nopia». Yactuna 1. — JIeBiB : JIHY imeni IBana
®panka, 2012. — 64 c.

2. KpaBuyk I'.0O., KpaBuyk O.Il. ITlomboBa reosioriyHa mpakTuka. MeTOIUYHUN
NOCIOHUK JJisg CTyAeHTIB crerianbHocTi «['eomoris» // Opecca: Hpykapus CII
XaBpoHeHko, 2014.- 44c.

3. Monssko B.I'., TlaBnoB I'.I'. Ilerporpadis marmatuunux nopin: HaBuanbHuUi
nocionuk. — K.: Bunapandononirapdiunuii nentp "KuiBcekuii yaisepcutet", 2002.
—210c.

4. Tlanos I'.T'. ITerporpadis. [Tlinpyunuk — K.: 2000 — 252c.
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CemnikoB K.I. , IToGepexcbka [.B., Jlopomenko HO.II. Marmatuuyni nopoau Ta
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15. EnexTpoHHi indopmauiitni pecypcu
1.  JlepxaBHa ciy>k0a reosorii Ta Haap YKpainu. — Pexxum nocrymy:
http://www.geo.gov.ua/
2. Koapeke Ykpainu npo Hazapa. — Pexxum nocryny:
http://zakon3.rada.gov.ua/laws/show/132/94-%D0%B2%D1%80
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4. Haykosa 6106moteka OHY imeni LI MeunukoBa. — Pexxim noctymy:
http://www.lib.onu.edu.ua/

(98}

16



