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Hassa

I'eoximisi py10yTBOPIOBAJILHUX CHCTEM

AUCUHUILTIHU
Anpeca ByI. I pymeBcbkoro, 4
BHKJIAAAHHSA M. HBBiB
JAUCHMITJITHHA
®akynerer | [eonoriyauii (akynsTeT, Kadenpa Minepaiorii, nerporpadii i reoximii iMeHi
Ta Kagenpa, | phodecopa Opecta MaTkoOBCHKOTO
3a AK0OK0
3aKpinieHa
JUCHUILJIIHA
Fanysp l'any3s 3uans 10 “TIpupogunyi Hayku”
3HaHb, Cneuiaabnicte 103 Hayku npo 3emitio
mudp Ta
Ha3Ba
creniaJibHO-
CT1
Buxnanaui | Bopusik Yiasina IBaniBHA — 10o11eHT Kadeapu MiHepaorii, merporpadii i reoximii
Kypey imeHi mpocecopa Opecra MaTkoBCHKOTO, KaHIUAAT TEOJIOTIYHIX HAYK, JTOIEHT
KontaktHa | ylyana.bornyak@lnu.edu.ua
inpopmauifn | hitng://oeology.Inu.edu.ua/employee/bornyak-ulyana-ivanivna
BHURKJIa1av1B
Koncyapraui | Koncynprarii mo Kypcy BifillyBaroThCsl B IEHb IIPOBEAEHHS JIEKIIIH
1Mo Kypey | (nma xadenpi, aya. 228). Takox MOXKIMBI OH-JIAliH KOHCYIbTaIlil uepe3 Zoom, Teams
Bm6y::m“' a0o0 momiOHi pecypcu. s mOropKeHHs Yacy OH-JIaliH KOHCYJIBTaIlii
CJIiJT TUCATH Ha CJICKTPOHHY MOIITY BUKJIAaa49a
Cropinka | https://geology.Inu.edu.ua/wp-content/uploads/2022/05/Sylabus_Geochimia-
Kypey rudoutv-system-2023.pdf
Indopmanis | JTucrumutina «[eoximisi py1oyTBOpIOBaIbHUX CHCTEM» € BUOIPKOBOIO
PO KYPC | qHCHUILTIHOKO 3 MUKITY IPOQECiiHOI Ta MPAKTUYHOI I ITOTOBKH 3 CIIEIiaIbHOCTI
103 Hayku npo 3emumto st OIIT “T'eoximis Ta MiHEpasoris”, sKa BUKJIAJAETHCS B
III cemecTtpi B 06cs131 4,0 kpenuTis (3a €Bpomneiicbkoro KpenutHno-TpanchepHoro
Cucremoro ECTY).
Koporxka «Teoximisi py10yTBOPIOBAJILHUX CHCTEM)» € AUCIUILTIHOO, 1[0 KOHKPETU3YE
AHOTAMIA | yoaGyri 3HAHHS 3 MIHEPAIOTIYHOTO TA T€OXIMITHOTO IUKITY IPEAMETIB T €
JUCHMILIIHNA

HEOOX1THOO JIUIsl pO3YMiHHS T'€0XIMIUHUX IpolieciB pyoyTBopeHHs. Kypc no3Bosnsie
OTaHyBaTU METO/IaMH, K1 HEOOX1/TH1 IJIs1 BUSABIICHHS 3aKOHOMIPHOCTEHN PO3MOALTY
071aropoiHUX, PIIKICHUX 1 pO3CITHUX €JIEMEHTIB JIOMIIIOK Y MarMaTU4HuX,
MeTaMOphIYHUX Ta pyAHUX (opMaIlisx; MOBOIKEHHS €JIEeMEHTIB Ta iX 130TOIIIB B
0CaJIOBUX Ta PyAOYTBOPIOBAIBHUX MPOLECAX; PO3MOBCIOIKEHHS Ta YMOB
HAKOMWYEHHS! PIIKICHUX €JIEMEHTIB Y KPUCTATIUHUX TOPOAAX.

Mera Ta miai

Mema mucuumniau “ I'eoximist py10yTBOPIHOBAJIbHUX CHCTEM » — PO3BUTOK

AMCHMILIIHN | 5000 75y Ta CHICIATBHIX KOMIIETEHTHOCTEIT; (POPMYBAHHS TEOPETHUHNX 3HAHD i
CHCTEMHOTO IiJIX0y A0 PO3YMiHHS ITPOLECiB (OPMYBaHHS PyJOYTBOPIOBATBHUX
CUCTEM; BUBUYEHHS OCHOBHHMX METO/IIB, HEOOX1THUX JIJIsl BUSBIICHHS
PO3MOBCIO/KEHHS, YMOB HAKOIMUYEHHSI Ta PO3NOALTY OJaropoaHuX, piIKiCHUX 1
PO3CISTHUX €JIEMEHTIB JIOMIILIOK Y MarMaTUYHUX, METaMOP(IUHUX Ta PYIHUX
bopmarisx.
Lini nucuuIuliHA — GOPMYBaHHS y CTYACHTIB KOMIUIEKCY 3HaHb Ta MPAKTUYHUX
YMiHb 3 METOIO BCEOIYHOTO BUBYEHHS I'€OXiMii MPOIECIB PYIOYTBOPEHHSI.

Jlireparypa | Ocnoena nimepamypa:

s 1. Toxxuk A.Il. T'eoximist 30HU rineprenesy: nocionuk. / A.Il. Toxwuk., .M.
Hf{fﬁ:gj::ﬂ Baiicaposuu, O.B. 3inuenxo, C.€. [IIxtokoB // K.: enekrponne Buganus. 2018 — 110

c. Pexum nocrymy:

http://www.geol.univ.kiev.ua/lib/Geochemistry_of hypergenesis.pdf

2. I'pingyenko O.B. Teopis pynoyrBopenns: HaBuansuuii nocionuk. — K.: [atepuer-
pecypc KHY im. T. llleBuenka. // Pexxum nocryny :
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http://www.geol.univ.kiev.ua/lib/ore_formation_theoty.pdf

3. J. Tarney. Trace element geochemistry of orogenic igneous rocks and crustal
growth models / J. Tarney, C. E. Jones // Journal of the Geological Society, Vol. 151
—P. 855 - 868

4. Encyclopedia of Geochemistry / Clare P. Marshall, Rhodes W. HYPERLINK
"https://link.springer.com/referencework/10.1007/1-4020-4496-8"Fairbridge //
Reference work, 1999 — 714 p.

5. Geochemistry: Concepts and Applications / Inamuddin Inamuddin, Mohd Imran
Ahamed, Rajender Boddula, Tariq Altalhi // 2021 — 208 p.

6. Isotope geochemistry / William M White // Wiley, 2015 — 496p

Jlooamkoea nimepamypa

1. [TaBmyns M. M. T'eosnorist kopucHUX KomayivH : y 2 4. Y. 2. Ex3orenHi Ta
MeTamop(oreHHi npouecu pyroyTBOpeHHs : miapydnuk / M. M. Ilasnyns, O. B.
l"aitoBchkuii. — JIbBiB : JIHY imeni IBana ®panka, 2018. — 170 c.

2. Geology, geochemistry, and genesis of orogenic gold—antimony mineralization in
the Himalayan Orogen, South Tibet, China//Pexxum goctymy:
https://www.sciencedirect.com/science/article/abs/pi1/S0169136813002552

3. Geology, mineralogy and geochemistry of syn-orogenic anatectic granites from
the Achiras Complex, Cérdoba, Argentina: some petrogenetic and geodynamic
implications// Pexxum goctyry:
https://www.sciencedirect.com/science/article/abs/pi1/S0895981198000212

4. Contrasting geochemistry of orogenic gold deposits in Yukon, Canada and Otago,
New Zealand // Pexxum noctymy:
https://www.researchgate.net/publication/272943040 Contrasting_geochemistry of
_orogenic_gold_deposits_in_Yukon Canada_and_Otago New_Zealand

Ingpopmauinni pecypcu

+ Teoximis Ta pynoyTBopeHHs. 30ipHUK HAayKOBHUX Ipallb // Pexxum nocrymy:
http://www.g-o-f.org.ua/archive/

* TAGC International Association of Geochemistry // Pexxum goctymy:
https://www.iagc-society.org/

* Geochemistry: Exploration, Environment, Analysis https. Journal of the
Geological Society of London and the Association of Applied Geochemists
(AAG) // Pexxum noctymy: https://pubs.geoscienceworld.org/geea/list-of-
years

OGcsar kypey | 3arajpHa KijabkicTs roquH - 120. 3 Hux:
ayIuTOPHUX TOAUH -32 :
JeKmin - 32
caMocTiiiHa poboTa - 88
OuikyBani | TTicis 3aBepIIeHHS IIbOTO KypCy CTY/ICHT TOBHHEH 3HATH TIPO:
p:zly:{‘;;il“ *  OyIIOBY, BIIACTUBOCTI, ITOXOKEHHS, PO3MOBCIOIKCHHSI, 0COOJIMBOCTI Ta

YUHHHUKYU MITpallii XiMiYHUX €JIeMEHTIB;

* knacudikalito, yMoBH (GOpMyBaHHs, PO3MOBCIOKEHHS 130TOIIB, METOIN
PO3paxyHKIB X CIIBBIIHOLIEHb, HAPSMKN BUKOPUCTAHHS M1 Yac
BUPIIICHHS
T€0JIOTIYHMX 3aBJ/IaHb;

*  reoxiMi4Hi 0COOIMBOCTI MarMaTHYHUX, TIOCTMarMaTHYHUX, MeTaMOp(IUYHUX
MIPOIIECIB 1 CUCTEM, T€OXIMiIO rineprenesy Ta Horo pi3HOBHIIB.

*  TEeOXIMIYHI METOIH AOCIIIKEHD;

* iHTepHpeTailo aHATITUYHUX JaHUX.

Bmimu:
*  MPOBOAMTH PO3PAXYHKH B 00JIACTI KPUCTAIOXIMII 1 130TOMHOT reOXiMil;
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* BUKOHYBAaTH OOPOOKY Ta KOPEKTHO 1HTEPIPETyBaTH I€OXIMIUHI JaHi;

*  BUpILIYBaTH 3aBJaHHS I€OJIOTIYHOT 3HOMKH, MOIIYKIB 1 pO3BIAKH POAOBUIIL
KOPUCHHUX KOTIAJIHU;

*  OI[IHIOBATH I'€HE3UC POJOBHIII.

Kmiouosi | Teoximisi py10yTBOPIOBAJIBHUX CHCTEM, T€OXIMisi, MiHEPAJIOTO-TeOXIMIUH1
/1082 0CO0JIMBOCTI
®opmar Ounnii
Kypcy
Temu ITogano Hmwxue y Tabnuyniii popmi CXEMA KYPCY
Ilineymko- | 3ayik B KiHIII cCEMeCTPY
BUH
KOHTPOJIb,
¢opma
Ipepexsi- | Jnsi BUBYEHHS KypCy CTYIEHTH TOTPEOYIOTh 0a30BHX 3HAaHb ()axOBUX IAHMCIUILIIH,
3T JOCTAaTHIX JUII CHPUKHSTTS KaTeropiaJbHOro anapary.
Hapyanbhi Tos10BHI HaBYAJIBHI METOIU:
MeToaM Ta *  CIIOBECHI — JieKIiii, Oecian, Oeciau 3 eqeMenTaMu (OpMyBaHHS MPOOIEMHHUX
TEXHIKH, AAKI1
v sasan o y |
BHKOPHCTO *  HAOYHI — JIEMOHCTpAILis, ITFOCTpaIlis, MyJIbTUMEiiTHA TPEe3eHTaIl s,
ByBaTHCS CHIOCTEPEIKEHHS o
nix 1ac *  JOCHIIHUIBKI (BUKOHAHHS 3aBIaHb CAMOCTIHHOT pOOOTH, CIIPSIMOBAaHHUX HA
BUKJIAaAHHS aKTUBI3AIlII0 OTPUMAHUX 3HAHB MiI4ac ayIUTOPHUX 3aHSITh)
Kypey TexHikH, SIKi BUKOPHCTOBYIOTHCS:
*  METOJ TeHeparii igen
*  HaBYAJIbHA JIUCKYCiA
*  METOJ KElcCiB
*  METOJl MOAEITIOBAHHS
Heobxinne | TaOnuii, MamtOHKH, KapT, rpadikd, giarpamu, MyJIbTUMEIIHHUN  TPOEKTOP,
00JTagHAHHSA HoyT6yI<
Kpurepii | OrminroBanas nmpoBoauThes 3a 100-0aibHOIO TIKaI0r0. J{J1st 3a5iKy JIIsl KOKHOTO
OMINIOBAHMS | o1ynonTa Gaju HAPAXOBYIOTHCS 33 HACTYITHMM CITiBBiIHOIICHHSIM:
(og;(n:;l{?ﬂ . KOHTponLHi ONMTYBaHHS B MMCbMOBOMY BUIVISIZII - MAaKCHMaJlbHA KIJIbKICTh
BHILY 6amniB 60.
HABYAJILHOI [IpoBoauTECA 5 ONIUTYBAHBb.
AisIBHOCT) MaxkcuMaibHa KUTbKICTh OaiiB 3a 1 onutyBaHHs — 12
* IHAWBITyaJIbHI 3aBJAHHS JJII CaMOCTiitHOT poboTH (2 pedeparn).
Temu pedepariB BKazaHi B CXeMi Kypcy.
MaxkcumanbHa KUIbKIiCTb 0aniB — 40 (3a ogun pedepar 20 6amniB)
» IlimcymxoBa MakcuMamnbHa KiabKicTh 6aiiB — 100.
Axaodemiuna 0obpouecricmo. OUIKYETHCS, IO POOOTH CTYAEHTIB OyIyTh IXHIMU
OpUTIHAJIBHUMU JTOCIIPKEHHAMH a00 MipKyBaHHAMU. CIMCyBaHHs, BTPYYaHHs B
poOOTY 1HIIKX CTYACHTIB, BIICYTHICTh MOCHJIaHb HA BUKOPUCTAHI JHKepeia Ipu
HanMcaHHi pedepaTiB — NPUKIaIN MOXKIIMBOI aKaIeMi4HOT HEZJ0OPOYECHOCTI.
Koani popmu nopy1eHHs akaeMidHO1 100pOYECHOCT] HE TOJIEPYIOThCS.
Biogioannsa 3aname € BaXIMBOIO CKJIAJI0BOIO HaBUaHHs. OUiKy€eThCs, 1110 BCI
CTYACHTH BiJBIAI0Th yci jekiii. CTyeHTH MaloTh IHPOpPMYyBaTH BUKJIaa4da Ipo
HEMOXKJIUBICTH BiJIBIIaTH 3aHSATTS.
Jlimepamypa. Ycs niteparypa, sIKy CTYIEHTH HE 3MOXKYTh 3HAUTH caMOCTIHHO, Oyzie
HaJlaHa BUKIAJa4eM BUKIIOYHO B OCBITHIX IUIsIX Oe3 mpaBa ii mepemadi TpeTiM
ocobam.
CryneHTH 3a0X0UyIOThCS 10 BUKOPUCTAHHA | 1HIIOT JTiTepaTypH Ta JKepel, sSIKuX
HEMae cepesl PeKOMEH/I0BaHHX.
Tonimuka eucmaenenns 6anie. BpaxoByloThcs 0ann HaOpaHi Ha KOHTPOJIBHUX
ONUTYBAHHIX, CAMOCTIHHIN poOOTI
OnutyBanus | AHKETY-OIIIHKY 3 METOK) OIIIHIOBaHHS SKOCTI Kypcy Oyle HaJaHO MO 3aBEPIICHHIO




| kypey.

Cxema kypcy “ I'eoximisi py1oyTBOpIOBaJIbLHUX CHCTEM ~

Twxk-
IeHb

Tema, KopoTKi Te3n

dopma
3aHATH

Jlireparypa

K-11
TOUH

Tema 1. I'eoximisi Ta pynioyTBOpeHHS.
IcTopis reoxiMiYHMX JOCHTIKEHb B YKpaiHi.
I'eoximist mpo1IeCiB MOPOJOYTBOPEHHS.
Teopist pynoyTBopeHHs. 3HAUCHHS
reOXIMIYHUX JOCHIOKEHD JUIS
MIPOTHO3YBaHHS, MOMIYKiB, PO3BIIKU
KOPUCHHUX KOTIAJIMH Ta KOMILIEKCHOTO
BUKOPUCTaHHS MiHEPAJILHUX PECYPCIB.
3Ha4eHHs reoXiMii Ui BUPIIICHHS
aKTyaJbHUX TEOPETUYHUX Ta MPUKIAJTHUX
3aJa4 PyI0yTBOPEHHSI.

JIEKLIis

2,4,5

2-4

Tema 2. MarmaTu4Hi Ta MAarMaToreHHo-
rizporepmaJjibHi cucreMu. MarmaTtudsi Ta
MarMaTroreHHO-TiApOTepMabHi
pyZlOTeHepyIoUl cUcTeMu. TeopeTHuHe Ta
MPUKIIAJHE 3HAYSHHS iX TEOXIMIYHOTO
JociaikeHHs. YacTkoBe IUIaBICHHS K
MexaHi3M MarmoreHepartii. PiBHoBaxkHa Ta
¢dpakiiiiHa TeopeTUYHi MOJIEIi TOBEIIHKH
PiIKICHUX eleMEeHTIB B IIboMY mpoleci. 1x
MOPIBHSUIbHE 3HAYSHHS 1151 1OCITIKEHHS
peanbHUX T€0JIOTTYHUX YTBOPEHb. JIikBalis
PO3MIaBiB, ii MEeTPOJIOro-reoximMiuHe
3Ha4eHHs. PiBHOBaxxHa Ta (ypakuiiina
TEOPETUYHI MOJIEN] MOBEAIHKU P1IKICHUX
€JIEMEHTIB B IIPOIleCi KpucTaizaliiHoi
nudepenIialii MarMaTHYHUX PO3MIaBiB. Ix
MOPIBHSUIbHE 3HAYSHHS JJIs1 1OCITIKEHHS
pealbHUX MarMaTHYHUX KOMILIEKCIB.
®opMyBaHHS MarMaTU4HUX, IETMaTUTOBUX
Ta MarMaToOreHHO-T1IPOTEPMATEHUX PYIHUX
POMOBUIIL B X0 MAarMaTUYHOI €BOJIIOLII].
I'eoximiuHi KpuTepii MOTEHUIHHOT
PYZIOTEHEPYIOUO0T CIIPOMOXKHOCT1 MarM.
KomrutekcyBaHHS pi3HUX TEOPETUIHHUX
MoJIesieil MOBEeIIHKU €JIEMEHTIB MU
YaCTKOBOMY ILJIaBJI€HHI Ta KpUCTami3arii
PO3MJIaBiB B IOCIIKEHHI 3B’ 3Ky Ta
CIIBB1JIHOIIIEHHS IIPOIECIB TeHepallii Marm
Ta iX momanbioi eBosrori. Ominka
PYZIOT€HEPYIOUOro MOTEHITiaTy
MarMaTroreHHO-T1APOTEPMAIbHUX CUCTEM.
[ToHATTS PO MOCT- MarMaTU4Hi MPOLIECH 1
cucreMu. DopMyBaHHS CKapHiB, iX

JIEKIIST

2-5




reoxiMigH1 0COOIMBOCTI 1 pyIOHOCHICTb.
®opMyBaHHS TPEi3eHiB Ta albOITUTIB, 1X
reoxiMigH1 0COOTMBOCTI 1 pYIOHOCHICTb.

5,6

Tema 3. I'eoxiMisl eHAOT€eHHUX CHCTEM.
MeTtamopgiuni cucremu. Meramopdiuni
CHCTEMH SIK JIKEPEIIO PYJOHOCHHUX
riipoTepManbHUX po3unHiB. DopMyBaHHS
MeTaMOp(OTeHHUX PYIHUX POIOBHIIL.
['igpoTepmManbHO-METaCOMAaTUYHI CUCTEMH.
['eoxiMiuHI PUCH TOJIOBHUX ITPOAYKTIB
T1IpOTepMaIbHOTO Ta METACOMAaTHYHOTO
nporieciB. [eoxiMIYHU B3aEMO3B’ 30K
€HJIOTEHHUX PYIOYTBOPIOBAJILHIX CHCTEM.

JIEKIIiS

2-6

7,8

Tema 4. I'eoximisi 30HM rinepreunesy.
3aranpHa XapaKTePUCTHKA 30HU
rinepreHesy, TinepreHHrux MpoIeciB Ta ix
npomyKTiB. Mexi CTIHKOCTI IPUPOAHOTO
cepenoBuina. [0J0BHI IPOIYKTH NPOIIECIB
3BITprOBaHHSA. Mexi CTIHKOCTI IPUPOTHOTO
cepenoBuia. Poiab 610reHHUX YMHHHKIB Y
¢dopmysanni Eh-pH cepenoBumia.
I'eoximiuni 0O6cTaHOBKHU. ['eoxiMiuH1
0ap’epu. Kimacudixkarris mporiecin
rineprenesy Ta ix npoaykri. Knacudikarris
TOJIOBHUX TiMIEPreHHUX NPOIIECIB

Jlexuis

1,4

9,10

Tema 5. Metaau. Yopni metanu. 1o
HAJICKHUTD J0 TPYIH YOPHUX METAIIB.
OcHoBHi Hocli 3amiza. Bumict 3amiza B
MIPOMUCIIOBUX pyAax. ['eoximMiuHiI yMOBH
(dbopMyBaHHS 3a113UCTUX TOPIJI.
Pi3HOMaHITHICTH 3a113UCTUX (POpMaITii.
Turtan B reoxiMiuHuX npoiecax. ['eoximis
tutany. [lomupenicts Tutany. Turan y
MarmMatuyHoMmy npoueci. Tutan y
MeTamop¢piyHOMY nporieci. Mirpauiiisi
BJIACTUBOCTI THUTAHY.

OCHOBHI 3aKOHOMIPHOCT1 PO3IOJLTY XPOMY.
I'eoximist xpomy. [IpuposHi mxepena xpomy.
XpOMITOB1 pyaH.

I'eoximist Maprasijto y npouecax

rineprexesy. [IpupoHi mxepena Mapraio.

Bananiii. ['eoxiMist Ta TEHETUYHI THUIIH.
Bananiesi pyau

I'eoximist koOanbty. [TommpenicTs y
npupo/ii. [eHeTH4H1 Ta IPOMUCIOBI THIH
POJOBHIIL

Jlexuis

1-6

11

Tema 6. Metauu. Koiboposi merasu.
I'eoximist mini. PynonposiBu mizi.
I'inporepmanbHuil mporec 3B'A30K 3
OpraHiYHOI0 PEUOBHHOIO.

['eoximis amominito. MirpariitHa 37aTHICTh
aytoMiHito. PynonposiBu 1 pogoBuiia
QJIFOMIHIIO.

I'eoximis Hikento. Hikenb B JaTepuTHHX 1

Jlekmist

1,3,4,6




CynbQITHUX pyaax.

I'eoximist cBuHIIO. CBUHEIb B PYTHHX
POIOBHIIIAX.

I'eoximist oioBa. OJI0BO B €HAOT€HHUX Ta
rinepreHHuX yMOBax.

I'eoximist uHKYy. [lommpeHicTb.

[TpoGiemy BUBYCHHS PEUOBUHHOTO CKIATY
Ta Oy/IOBH MTPOSIBIB Ta POAOBUII KOJIbOPOBUX
MeTaJliB.

12

Tema 7. PinkicHi Ta pigkicHo3eMeJbHI
MeTaJIu.

3araibHa HOMEHKJIaTypa. [ eoXiMist OKpeMux
PILOKICHUX Ta PiIKO3EMEIBHUX METAIIIB
(IMpKOHIN, TepMaHiii, CTHO1H, BoJb(paM,
KaaMii, MoibeH, Oepuitiid, JTiTii Ta iHI).
PinkicHomeTamiuHi pyau i pyJaoNposIBY..
[lermaruToBi, KAPOOHATHUTOBI Ta
aJIbOITUTOBI PiIKICHOMETAJIIYHI PY/IH.

JIEKIIiA

13

Tema 8. baaropoaui merauu.

3omoto. ['eoximis 3010Ta. BcTanHoBIeHHS
TCHETUYHHUX OCOOJUBOCTEH OCHOBHHUX
POIIOBHIIT 30JI0TA, 1X (popmariitHoT
MIPUHAJICKHOCTI Ta MIHEPAJTBLHOTO CKIIAY.
Cpibmno. I'eoximis cpibna. CpiOHI pogoOBHIIIA.
[IpucytHicTh cpibna B pyaax 30710TO-
MOJIMETANYHHUX 1 MOJIMETaTIYHUX
POMOBUII i PyAOIPOSIBIB.

MeToau BU3HAUCHHS 30J10Ta Ta Cpidia mpu
FeOXIMIYHUX JOCIIKEHHSIX.

PyTeniii, poxiii, mananiii, ocmiii, ipumii,
miaruHa. ['eoxiMist MeTajliB IJIAaTUHOBOI
TpyTH, BUSBICHHS MPOSIBIB T POIOBUIII.
JlikBarriiini, paHHbOMar-MaTuyHi,
Mi3HbOMarMaTH4Hi 1 PO3CUITHI POJJOBHUIIIA
IUIATHHOIIIB.

JIEKLIis

1-6

14

Tema 9. PagioakTuBHui meraan. ['eoximis
H100110, TOPIIO 1 ypaHy. 3aKOHOMIPHOCTI
HakonuueHHs. Pyau paioakTHBHUX
MeTaniB. [eHeTHYHU 3B’ A30K ypaHOBOTO
3pYZIEHIHHS 3 ypaHiI-KapOOHaTHUMU
KOMIUTIEKCAMH SIK (opMamul TepeHOCY YpaHy.

JIEKI{IS

1-6

15

Tema 10. I'eoximiuni MeToaAH TOCTITKEHHS
Ta NOWYKiB pyronposiBiB. JliToXIMIYHUI
METOJI IOUTYKIB POJOBUIL KOPHCHUX
komanuH. ['11poxiMIYHKUN METO/ MOIIYKiB
3pyAcHiHHS. BUBYEHHS TiapoXiMidHUX
OpEOJIiB PO3CIIOBAaHHS PYAHOI PEYOBUHU
€HJIOTEHHUX POJIOBHUII KOPUCHUX KOMAJIUH.
bioximiuHuit MmeToA noiryKiB. BuBueHHs
010XIMIYHHUX OPEOJIiB PO3CIIOBAHHS PYIHUX
eJIeMEeHTIB. ATMOXIMIYHI (Ta30B1) METOIU
nouyKiB. BUBYEHHS po3MOALTy ra30BUX
KOMITOHEHTIB B MiI3€MHI 1 TpU3eMHIi
armMocdepi 3 METOIO BHSIBIICHHSI OPEOJTiB

JIEKI{IS

1-6




PO3CIIOBaHHS PYIHHUX €JIEMEHTIB 1
€JIEMEHTIB-1HMKATOPIB POJOBUII] KOPUCHHUX
KonajuH. PagioMeTprdHi METOIM TONIYKIB
POJIOBHIIL

16

Tema 11. BusnayeHHs1 i30TONHOIO BIiKY JeKITis 4,6
pyaHux acouiamii. MoxiuBicTh
CIIBCTaBJICHHS 1X 3 YACOM MPOXOIKEHHS
NeSIKUX MiHEpaI0yTBOPIOBAIILHUX MPOIIECIB.
PecraBpartist rene3ucy pyno-
YTBOPIOBAJILHUX PO3UMHIB HA OCHOBI
BH3HAYEHHS 130TOMTHOTO CKJIAAY PYIHUX
TapareHe3ucCiB.

Bcroro

32

ITepenik Tem 1u1s iHANBIAYAJIbLHUX 3aBIaHb 3 CAMOCTIIIHOI POOOTH CTY/IEHTIB:

[TpuknagHe 3HaYSHHS T€OXIMIYHOTO camocTiiiHa Honar.1-4,
JOCIIPKeHHSI MarMaToreHHo- pobota [adopm.pecypcu
T1IpOTEePMAITLHIX PYAOT€HEPYIOUNX CHCTEM

I'eoxiMiuHI 0COOIMBOCTI KpUCTATIYHUX
oI IIeHTpaIbHOI YacTuHU KovepiBchkoi
3amnajiInHu

(VKpaiHCbKUM IINT)

Orinka pyJoreHepyr4uoro NoTeHIiany
MarmMaToreHHO-T1IpOTEpMaIbHUX CUCTEM 3a
pe3yabTaTaMu IreoXiMIYHOTO MOJIEIIIOBAHHSI

Panioreoxponoutoris mporieciB
METAaCcOMaTO3y B KPUCTAIIYHUX MOPOIaX
YKpaiHCHKOIO IIHTa

I'eoximiuH1 0COOIMBOCTI METACOMAaTUYHO
3MiHeHux nopix Kpusbacy

I'eoximist 30JJ0TOHOCHUX Kip 3BITPIOBaHHS
KPUCTAJIYHOrO GYyHAAMEHTY YKPaiHCHKOIO
IATA

MiHnepanoro-reoximMiuHi 0COOJIMBOCTI
PYIOHOCHHX IETMaTHTIB

PonoBuina pikicHO3eMENbHUX €JIEMEHTIB
HETPAIUIIHHOTO TUTTY

10

T'eoxiMiuHI 0COOIUBOCTI
HOBOKOCTSIHTHHIBCHKOTO POJIOBHUIIA YPaHY

11

I'eoximist Nb i Ta B MarMaTHuHUX mOpoaax
YKpaiHCHKOTO IHTa

12

I'eoxiMi4HI aCMIEKTH T€HE3UCY PYAOHOCHUX
aJIbOITUTIB

13

I'eoximiuHi acorianii py1oBMiCHUX MOpPiz
KIHMHIIIBCHKOTO 30I10TOPYTHOTO POIOBHIIIA

14

I'eoximMiuHI OCOOIMBOCTI KpUCTATIYHUX
Mopi eHTpanbHoi yacTuHu KodepiBehbKoi
3anajiuHu

(VkpaiHCBKUH TINT)

15

I'eoximist HI0G110, TOPIIO 1 ypaHy B
anp0iTuTax HoBOOJNEKCIIBCHKOTO
pononposiBy, YKpaiHCbKUI HIUT




16

T'eoxiMmiuH1 0cOOIMBOCTI 3aBaLIIBCHKOTO
PYZIOTIPOSIBY Kaiii-ypaHoBoi (hopmartii

Bcroro

88

Bcnoro ronnn

120




