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BCTVII

[Tporpama ckiazeHa BinnmoBizHo A0 HaB4aibHOro miany [I'MP HAH VYkpainu 3 ocHOBHOT
OCBITHBOI ITPOrpamMu MiATOTOBKH aCITiPAHTIB.
Vknagau nporpamu: gokrop reoi. Hayk K.€. [IIHiokoBa.

Hucnuriina «MeToau neTpoJIOriYHuX JA0CTiKeHb» BX0IUTh B 0JI0K «OCHOBHOT OCBITHBOI
nporpamu acmipantypu [HCTUTYyTy reoximii, minepasorii Ta pygoyrBopenns im. M.II. Cemenenka
HAH Vkpainu (mani 'MP HAH Ykpaian)y .

OcBoeHHs AucIUIUTIHE «MeToau MNeTPOJIOTiYHUX JOCJisKeHb» Ha Cy4acHOMY piBHI
HEOOXITHO JUISI MOXIJIMBOCTI CAaMOCTIHHO BHBYATH MarMaTH4Hi, METaMOp(}IyHI Ta METacOMaTH4HI
MTOPOJIH.

BuknamaeTscs y 4eTBEpTOMY CeMecTpi APYroro Kypey B 0ocsi3i — 90 roa
(83 kpeoumu ECTS), 3okpema: nexyituni 40 200, npakmuuni  (ceminapu) — 30 200,

camocmitina poboma - 20 200. 3aBepuIyeThCsl NUCLUIIIIHA — HAMUCAHHAM pedeparty Ta
audepeHiiHIM 3aJTiKOM .

1. Hiji Ta 3aBIaHHg IMCHUILIIHY, Ti Miclle B CHCTeMi MiArOTOBKH ACHIPAHTIB, BUMOI'HM 10
piBHS 32CBOCHHS 3MiCTY ANCHHUILIIHA

1.1. Iixi i 3aBaaHHs BUBYEHHS AU CHUILIIHI

Meta BUBYEHHS IMCUMILIIHU — GOPMYBaHHS y aCIIPAHTIB MOMIMOJIEHUX NMPOQECIiHUX 3HAHD
KJIACUYHUX METOJIB BUBYEHHS MOpiJ, 30KpeMa ONTHYHOI MOJIApU3aliiHOI MIKPOCKOIIi, a TaKoX
3HAMOMCTBO 3 TMOPIBHAHO HOBUMH METOAAMM  JIOCHIJUKEHHS PEYOBUHU—  EJIEKTPOHHO-
MIKPOCKOIIYHUM PEHTICHOCIEKTPAIIbHUM aHANi30M, PI3HUMH BHJAMM aHaJi3y XIMIYHOTO CKJIaTy
MOPi/1 1 MiHEPAJIiB TOIIO.

3aBaaHHA TUCHUIIIHM:

- ChopmyBatu B acripaHTiB HaBHUYKH BOJIOAIHHS TMOJSPHU3ALIMHIUM MIKPOCKOTIOM SIK TEPIIOL
HeoOX1IHOI cTa1ii BUBUEHHS MOPI.

- O3HallOMUTH acHipaHTIB 3 MOMJIMBOCTAMU 1 cepaMu 3aCTOCYBaHHS HOBUX METO/IIB
BHUBYEHHS PEYOBHHH, a TAKOXK 3 TEOPETUUHOIO OCHOBOIO, HA SIKiif BOHU IPYHTYIOTHCS.

- [linroryBaTu acmipaHTiB /10 3aCTOCYBaHHSI OTPUMaHUX 3HaHb IPU 311 CHEHHI TETPOJIOTIYHUX
JOCIIIKEHb.

1.2. Bumoru a0 piBHS MiATOTOBKH acHipaHTiB, siki 3aBeplIWJIM BHUBYAHHA JaHOI
JTUCIUILJIIHA.

AcrmiipaHTH, sIKi 3aBEPIIWIA BUBUEHHS JaHO1 JUCUIHUIUTIHY, TOBUHHI:

- BUIbHO BOJIOJITH KITACHYHUM METOJOM TOJISPU3AIIIHOT MIKPOCKOTMII Ha MiJICTaBl 3HAHHS
KPUCTAJIOONTUKH.

- 3HaTH MOXKJIMBOCTI 1 TEOPETHUYHI OCHOBHU 3aCTOCYBAHHS HOBHX METO/IB BUBUEHHS PEYOBUHU
MOPiJ Ta OCOOIMBOCTI MATOTOBKH JI0 HUX MPOO.

- BmiTu BuOpatu HaitO11b11 1HGOPMAaTUBHUN METOJ] BUBYEHHS ITOPiJ B KOXKHOMY KOHKPETHOMY
BUIIAJIKY, a TAKOK BMITH KOPEKTHO IHTEPIPETYBaTH OTPUMaHI pe3yabTaTH.

1.3. 3B's130K 3 monepeAHiMH AUCHHMIIIHAMHU
Kypc mnepenbavyae HasiBHICTb Yy acHmipaHTIB 3HaHb 3 3arajbHOi TreoJiorii, merporpadii,

MiHepaJorii Ta reoximii, B 00cs131 mporpaMu BuIoi npodeciitHoi ocBiTH.

1.4. 3B'130K 3 MOJAJLIIMMH AUCHUILIIHAMU



3

3HaHHS Ta HABUYKM, OTPHMAaHI aclipaHTaMU IMpPHU BUBYEHHI JAHOTO KypCy, HEOOXiTHI s
IIITOTOBKY 1 HAaMCaHHs aucepTarii 3a crienianbHicTio 103 «Hayku nmpo 3emitroy

2. 3MIiCT AMCHUILIIHT

2.1. O0csar TMCUUIJIIHA, BUAM HABYAJIBbHOI po00TH (Y rOIMHAX)

Bun yuboBoi pobotu OO6csir roauH
TpynoMicCTKiCTh BUBYCHHS JUCITUTUTIHU 90
OO60B’s13k0Ba ayIMTOpHA y400Ba Harpy3Ka (BChOT0) 70
CamocriitHa po0OoTa acmipanTa (BCbOro) 20
2.2. Po3noain nucuMnJiiny i BUAu 3aHATH (Y rOAMHAX)
No ' ‘ OO0csr ronue
e Hasga po3ainy qucuuIutinu e NPaKTHY | caMoCT.
Hi pobora
1 Po3pin 1. Kimacuune BuB4eHHs nopixn: kpucranoontuka | 10 6 5
2 Posznin 2. [TornmbaeHe BUBYCHHSI MOP1J] Ta MiHEPAJTIB: 10 6 3
METOJIU CJICKTPOHHOI MIKPOCKOITIT Ta
PEHTTEHOCIIEKTPAIBLHOIO MIKpOaHai3a
3 Posznin 3. BcTaHOBIIEHHS TTOXOKCHHSI, YMOB 10 8 6
YTBOPIOBAHHSA Ta BIKY MOPiJ: 130TOMHA Te0XiMis,
T€OXPOHOJIOTIS Ta TepMOOAPOMETPist
4 Po3znin 4. BuBdueHnHs ckiagy nopij Ta MiHepasiB: 10 10 6
METPOXIMis Ta TeOXiMist
BCBHOTI'O: 40 30 20

2.3. JlekuiiiHi Ta NpaKTUYHI 3aHATTS, IX TeMaTHKA Ta 00csr (40 200)

Ha3zBa

OO6csAr HaBYaTbHUX
3aHATH (TOJ1.)

[IpakTrun

Jlexii ;

Po3aia 1. KitacuyHe BUBYEHHS MOPiJA: KPUCTATOONTHKA

[Tonspu3zania cBiTna. [30TpomHi Ta aHI30TPONHI PEYOBUHHU.

VYerpit 1 HajmalITyBaHHS — NOJSPU3ALiiHOIO  MIKPOCKOIIA.
BukopucTtanHs pi3HHX JIIH3.
1 CnocrepexeHHss 0e3 aHamizaropa (Ipu OJHOMY HIKOJI):
BU3HAuUeHHS (QOpMH 1 po3MIpy 3€peH, KOJIbopy 1 IMJIeoXpoizma
MiHepaliB, XapakTepy CIaiHOCTi, ONTHYHOTO  penbedy 1
rceB10a0bCcopoIii.

CrnocTepekeHHsT 3 BKIIIOUEHHM aHajii3aTopoM (B CXpEIICHHX
HIKOJISIX): TPOXO/KCHHS CBITJa Yepe3 aHi30TPONHY pEYOBHHY B
2 cucremi MOJISIPU3ATOP-KPUCTANI-aHATI3aTOP. InTepdepenuis
MOHOXPOMaTH4YHOT'O CBITJIA: mKajna  IHTepeH(epeHI1HHOTo
3a0apBieHHs, BU3HAYEHHS KyTa 3TacaHHs MiHEpajiB, 3HaKa
MIOJTOB)KEHHsI. 3aKOHU JIBINHUKYBAaHHS TOJHOBUX IIIATIB.

CrioctepexeHHs: B 301)KHOMY CBITJII (KOHOCKOITIS): KOHOCKOITIYHI
3 Girypd OJHOOCHOBHX 1 JIBOOCROBHUX KPHUCTaJiB, BHU3HAYCHHS
ONTHYHOTO 3HAKy 1 KyTa ONTHYHHX OCEH JBOOCHHX MiHEpaiB.
BuzHnaueHHs 11€0XpoizMy MiHEpaliB 1 CKJIaJaHHs cXeMHu abcopOorii.

4 JliarHocTHKa TOpPOJOYTBOPIOBAIBHUX MiHepaniB B nuridax:




BU3HAYCHHS CTPYKTYpH TMIOPOJM, TPUKIAIMd ONHUCIB  HUTi(iB.
JliarHOCTMKa TOPOJOYTBOPIOBAIBHUX Ta JICSIKHX AaKIIECOPHUX
MiHepaliB B MPOTOJOYHHUX Mpodax: moAin Ha (pakuii, BHIIICHHS
MOHO(PAKITIH.

Po3min 2. Ilornu0JieHHe BHBYEHHS MOpPiA Ta MiHepaJiB: MeTOAHU
€JIEKTPOHHOI MiKPOCKOIIii TA PEHTIeHOCNIEKTPAJIBLHOI0 MiKpoaHaJi3a

MIiKpO30HIM 3 TPOCBITYACTHM EICKTPOHHUM MiKPOCKOIIOM
(TEM) i ixHi MOXJIMBOCTI: BHSBICHHS Ta iaeHTH(]IKALis 5 3
MiHEepaIbHUX (Pa3, B TOMYy YHCII Y BKIIOUCHHSX B IHIIMX MiHEpaiax;

BUBYCHHS CKJIAy 3MIIIAHO-IIAPOBHUX 00 '€KTIB.

Mikpo3oHan 31 ckaHyrounM  (pacTpoBHM)  €IIEKTPOHHUM
2 | mikpockoriom (SEM) 1 iXHI MOXJMBOCTI: 300paKeHHS B 5 3
BigoOpaxeHux ejaekrponax (BSE).

Po3aii 3. BcraHoB/IeHHS ITOXOXKEHHSI, YMOB YTBOPIOBAHHS Ta BiKY IOPia:
130TOIHA reoxiMisi, FeOXpPOHOJIOris Ta TepModapoMeTpist

[30TOMHO-TEOXIMIYHI METOJIM BH3HAYEHHS JDKEpENI TreHepartii

1 | marmatuuHUX po3iuiaBiB: i3otonHmi ckian Sr, C, O, S, Sm-Nd-Sr 2 2
CUCTEMA.
2 Oco06mBOCTI BUKOPUCTAHHS TeoXpoHoJorianux Metoxis (Rb-Sr, 4 3

U-Pb, Sm-Nd) my1st 1atyBanHst pisHHX THITIB MAarMaTUIHUX TOPII.

Busnauenns PT-ymoB kpucramizamii MarmMaTHYHUX MOPIA:
3 | miHepasioriuHi  TepMoOapoMeTpH, JIIarHOCTHKA  TEPBUHHHUX 4 3
PO3IUTABHKX BKIIFOUEHBb, YMOBH iX TOMOTCHI3AIlI] Ta XIMIYHAN CKIIQJI.

Po3xis 4. BuBueHHs1 CKJIaJy MOPiJ Ta MiHepaJIiB: MEeTPOXiMisl Ta reoximisi

["osoBHi, Maii 1 piakicHi eneMeHTH. OCHOBHI I'pyNH PiJKICHUX
enementiB. LILE, HFSE, REE. Meroan BH3HAueHHS XIMIYHOTO 6 4

! CKJaay TIpCbKMX MOpPiA: CTaHJApTHUM XIMIYHMH aHali3, PEeHTIeH-
dnyopectientanii ananiz (XRF), AES-ICP, ICP-MS.
['onoBHI meTpoxiMiyHi KoeillleHTH Ta iX 3HA4YEeHHS JUIS
3 ICyBaHHS YMOB (bopmMyBaHHS MarMaTHYHUX nopia
2 | (MarHe3iampHICTB, armaiTHICTb, TJIMHO3EMHUCTICTb, CTYIIIHb 4 6

OKHCHEHHS 3aii3a Tomo). MeToau MNeTpoXiMIYHUX pPO3paxyHKiB
(HopMaTHBHMH CK1IaJ, MeTo]] 3aBapuibkoro, Hirmi Toio).

Bcernoro: 40 30

2.4. IlpakTu4yHa podoTa, ii 3MicT i 06car

3MicT npakTUYHOI po6oTH O0csr npakTH4YHOL
podoTH (roxuHm)

Po3aia 1. KitacuuHe BUBYEHHS MOPiJl: KPUCTATOONTHKA

JliarHOCTHKa  MOPOJOYTBOPIOBAIBHUX  MiHepamiB B muridax: 8
BU3HAUEHHSI CTPYKTYpPH MOPOIH, MPUKIAAU omnuciB nutidis. JliarHocTuka
MOPOJIOYTBOPIOBAIEHUX Ta JESIKUX aKIIECOPHUX MIHEPAJiB B MPOTOJIOYHUX
npo6ax: mojaut Ha ppakiii, BUIIJICHHS MOHO(PPAKIIii

Po3nain 2. Ilorin0J/ieHHe BUBYEHHSI MOPi TA MiHepaJIiB: MeTOAU €JIeKTPOHHOI
MIKPOCKOIii TA PEHTTeHOCNIEKTPAJIBLHOI0 MiKpOaHaJli3a

PoGora Ha MIKpO30H/I: BHSBICHHS Ta iAcHTHdIKAIliA MiHEpaIbHUX 8
¢a3, B TOMy 4HCIi Y BKIIOYCHHSAX B IHIIUX MiHepayax, BUBUYEHHS CKJIATY




3MIITAHO-IIAPOBHUX 00 €KTIB.

Po3ainn 3. BctaHoBJIeHHS MOXOKeHHSI, YMOB YTBOPIOBAHHS Ta BiKYy MOpin:
i30TONHA reoximisi, FeOXpOHOJIOTil TA TepMOOapoMeTpist

Busnauyenns PT-ymMoB kpucTanizaiii MarMaTH4HUX MOPiA: MiHEpaJIOTiuHi 7

TepM06ap0MeTpH, ,Z[iaFHOCTI/IKa INEPBUHHHUX PO3IIJIaBHUX BKIIFOYEHb, YMOBHU

1X rOMOreHi3alii Ta XiMiYHUNA CKIal.

Po3nin 4. BuBueHHsI CKJIaay NOPiJ Ta MiHepaJiB: NETPOXiMis TA reoximist

Po3paxyHOK royioBHUX METPOXIMIYHUX KOS(IIIEHTIB 7S 3 SICYBaHHS YMOB 7

dbopMyBaHHS MAarMaTUYHUX TOP1A (MarHe3iabHICTh, armnaiTHICTb,
TJIMHO3EMUCTICTh, CTYITIHb OKUCHEHHS 3aJTi3a Toio). Po3paxyHok
HOPMATHUBHOTO CKJIAJ1y MOpiJ, MeTo oM 3aBapuiibkoro, Hirui Tomo.

Bcnoro:

30

2.5. CamocriiiHa po00Ta acHmipaHTiB, ii 3MicT i 00cAr

3micT camocTiiiHOI podoTH

O0csar camocTiiiHoi
podoTu (roguHm)

[TinroToBka pedepary

20

Bcboro:

20

3. CucreMa NOTOYHOI0 TA MiACYMKOBOI0 KOHTPOJIIB pPe3y/IbTATIiB HABYAHHS,
KpUTepii i HIKaJIa OWiHIOBAHHS 3HAHD

IHoTouHMii KOHTPOJIBb POBOAUTHECS Y (hOopMi poOOTH aKTUBHOI POOOTH Ha JEKUIMHUX
3aHSTTAX, pOOOTH Ha MPAKTHUYHUX 3aHATTSAX, BUCTYIIIB HA CEMiHApax, MArOTOBKU pedepary.
IlincymkoBuii KOHTPOJIb Tiependauae nudepeHiiiioBaHnui 3aliK.

OuiHBaHHA OKPeMHX BH/IiB BUKOHAHOI ACMIIiPAHTOM HABYAJBLHOI Po0OTH i
Ha0yTHX 3HAHb Ta YMiHb (B 0ajax)

Cemectp 1

Po3nin 1

Buja HaByabHOI podoTH

MakcuMaJbHA KiJIBKICTH 02JIIB

AKTHBHA poOOTa Ha JIEKIIIHUX 3aHITTSIX 5
Buctynu Ha ceminapax 15

Bceboro 3a Posaia 1 20

Po3nin 2
Bua HaB4aJbHOI podoTH MaxkcumajibHa KUIBKICTH 0aJ1iB

AKTHBHA po0OTa Ha JIEKIIIMHNUX 3aHATTIX 5
Buctynu Ha ceminapax 15

Bceboro 3a Po3ain 2 20

Po3ain 3

Bujx HaB4aJIbHOI po0oTH

MakcuMajibHa KIJIBKICTH 0aJTiB

AKTHBHA po0OTa Ha JIEKIIIMHNUX 3aHATTAX 5
Buctynu Ha ceminapax 15
Bceboro 3a Poszpia 2 20
Po3nin 4
Bua HaByaJbHOI po0oTH MakcuMajibHA KIJIBKICTh 0aJ1iB
AKTHBHA po0OTa Ha JIEKIIMHNUX 3aHATTAX 5
Buctynu Ha ceminapax 5




ITigroroBka pedepaty 30
Bcnoro 3a Po3aia 4 40
Bcenoro: 100

Kpurepii ouninroBanus pedepary:

e rIMOOKe PO3KPHUTTS MpobIeMH, BijoOpakeHa BiacHa mo3uiis - 25-30 6aris
e OOIpyHTOBaHE PO3KPHUTTS MPOOIEMHU - 20-25 6amiB
® TeMa PO3KPHUTa HETIOBHO - 15-20 6amiB
e pedepar cyTo KOMIUIATUBHOTO PIBHS - 10-15 Gamnis
® PO3KPUTHII JIUIIIE OKPEMHM aCTIEKT - 5-10 Ganm
e pedepar He 3apaxoBaHU - 0-5 GauriB

Tema pedepary Hamaerbcs IHIMBIAYalbHO KOXXKHOMY acHipaHTy BHKJIaJadyeM
TUCIUILIIHHA.

AcHIpaHT BBa)XKa€TbCH  JONMYLIEHMM [0 MIACYMKOBOIO  KOHTPOJIIO
(mudepenniioBaHHOr0 3aJ1iKy), SIKIO BiH BUKOHAB BCi BMJAH Po0iT, nmepeadadveHi
HABYAJIBHUM IUIAHOM. ACHIPAHT JOMYCKAETHCA J0 AU(epeHiiioBaHOro 3aliky 3a
yMoBH HasiBHOCTi 60 6aJiB a0o Oiibie.

VY BuUmajky BIiACYTHOCTI acmipaHTa Ha AuQepeHIiHoBaHOMY 3alliKy, SKUH BiH
MMOBUHEH 000B’SI3KOBO CKJIACTH, 3 OyAb-SKMX IMPHYMH, IPOTH HOro Mpi3BHUINA Y BiJOMOCTI
pobutkess 3amuc «He 3’sBuBcs». IluTaHHs nNONANBIIOrO MPOXOJKEHHS acCHipaHTOM
T EPeHIIIOBaHOTO 3aJIIKy y IUX BUMAJKAX BUPIIIYETHCS B YCTAHOBJICHOMY TMOPSIIIKY.

IIxaja oniHIOBaHHS 3HAHb ACHIPAHTIB HA AU(depeHiioBAHOMY 3AJTIKY

Ouinka 3a
100-6anbna
HAI[IOHAJILHOIO Busnauennst
wKana
HIKAJIOI0
BinminHo — BiZIMiHHA BiITOBI/Ib, BAKOHAHHS POOOTH
90-100 BiIMiHHO o
JIMIIIE 3 HE3HAYHOKO KLTBKICTIO TIOMUJIOK
y»e 100pe — BHIIE CEPEIHBOTO PIBHS 3 KUTbKOMA
80-89
MTOMHJIKAMH
nodpe i :
JloGpe — B 3aranbHOMY MPaBUIIbHA Bi/IMOBIb, POOOTA 3
70-79
MIEBHOIO KUTBKICTIO TPYOMX OMHUIIOK
3a10BiILHO — HENOTaHO, aJIe 31 BEJIMKOK KUTBKICTIO
60 -69 3a/10BLIbHO o
HEJIOMIKIB
1-59 HEe3a/10BiJILHO HesanosinsHo
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