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1. ONIMC HABYAJIBHOI TUCLHIATIJITHA

Mera

BuBYeHHsS TeoXIMIYHMX MpOIECiB, (POPMYBAHHS YSBIEHb IPO
€IHICTh 1 B3a€EMO3B'SI30K MaTepili Ha 3eMil ¥ y KocMocl,
CKIaJHUKUA i NOPUPOAHMX 1 TNPUPOJHO-AHTPOIIOTEHHUX
Tr€OCHCTEM, TJIMOOKE  PO3YMIHHS  CYTHOCTI 3aKOHIB
(YHKIIOHYBaHHS ~ I€OCHUCTEM Ta 1X CTIMKOCTI 10
aHTPOIIOTEHHUX BIUIHBIB.

MeTta AUCHUILIIIHM - Ja€ MOXJIMBICTb CTYJEHTaM OTpUMAaTH
CHUCTEMYy 3HaHb IO J0 YMOB IOXO/KEHHs, OYIOBH, CKIamdy,
BJIACTUBOCTEH, reorpaiyHOro po3MoOBCIOIKEHHS, (POpMyBaHHS 1
PO3BUTKY T'OJIOBHOI BJIACTMBOCTI TPYHTY - POJAIOUOCTI 1 HUISIXaX
HaNO1IBII paIiOHAILHOTO HOT'0 BUKOPUCTAHHS.

KoMrmeTeHTHICTD

CK14. 3patHicTh mnokazyBaTH ©0a30BI 3HaHHS 3 TeoXimii,
TPYHTO3HABCTBa, 3eMJICpOOCTBA 1 pOCITMHHUIITBA Ta iX 3HAYCHHS
P BUPIIICHH] 3aBAaHb 36MJICYCTPOIO

PesynbTar
HaBYaHHS

PH22. TlpoBoautu monboBi 1 J1a0OpaTOpHI AOCTIKEHHS IS
BU3HAYEHHS arpoXiMIYHOIO i IPYHTOBOTO CTAHY 3€MEb.

ba3oBi 3HaHHSA

TeopernuHi OCHOBH TeoxiMii Ta cydacHI  TeoXiMidHI
KJacudikarlii eJIeMeHTIB.

3aKOHOMIPHOCTI PO3MOAUTY XIMIYHUX €JIEMEHTIB Y JjiTocdepi,
rigpocdepi, armocdepi i Giocdepi.

YMoBU Mmirparii i KOHIIEHTPYBaHHS €JIEMEHTIB y MPUPOAHUX 1
MPUPOTHO-AaHTPOTIOTCHHUX CUCTEMaX.

OcHOBHI MeTOAM TPUKIATHOI W aHAMTHYHOI Teoximii, ix
MO>KJIUBOCT1 i OOMEKECHHSI.

MoxnuBOCTE BUKOPUCTAHHS JAHUX IO TeOoXIMii €JIeMEHTIB 1
130TOMIB MpHU OLIHII W MpOrHo3yBaHHI cTaHy Olocdepu 1 ii
3aXUCTy BiJ €KOJIOTIYHO HeOe3MeUYHUX HACTIIKIB Cyd4acHOl
TEXHOJIOTIYHOI JISIIbHOCTI JIFOACTBA.

[TpuHuunu ouiHKKM OG10XIMIYHOI CHUTYyallil, OLIHKA TEXHOTEHHHX
aHOMAJTIH.

[ToHsATTS TIPO TPYHTOTBOPHI TOPOAM Ta 3 MISUIBHICTIO SIKHX
(hakTopiB NMOB's13aHE MOXOIKEHHSI KOKHOT TPYIH MOPII.
Knacudikamirzo mopin Ta TIpYyHTIB 3a TpaHyJIOMETPUYHUM
CKJIaJIOM.

BrnuB Ha BIaCTUBOCTI IPYHTIB iX TPaHyJIOMETPHUYHOTO CKIIATY.
SIk 3 MaTepUHCHKOI MOPO/IN YTBOPIOETHCS TPYHT 1 SKi O3HAKU Ta
BJIACTUBOCTI HOMY PUTAaMaHHi.

Cxutag opra"iqHOl YaCTHHH IPYHTY.

YMOBH YTBOPEHHSI TyMyCy Ta HMOTO SIKICHUH CKJIal B Pi3HUX
rpyHtax. Exosjoriuna posb rymycy.

BOupHa 31aTHICTB TPYHTY Ta ii BUIH.

KucnoTHicTh Ta MTyXHICTh IPYHTIB, 3aCO0H ii YyCyHEHHS.

@Di3u4HI BIACTUBOCTI IPYHTIB, BIJl YOTO BOHH 3aJI€XKAaTh.

Bopani, TemioBi, MOBITPsiHI BIACTUBOCTI Ta PEKUMU TPYHTIB.
YMoBU  QopMyBaHHS, CKJIAL Ta BIACTHBOCTI HAWOUIBII
PO3MOBCIOPKCHUX Ha YKpaiHl TUIIIB TPYHTIB.
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[IpyunHyn BUHUKHEHHS €po3il TPYyHTIB, ii BHAM Ta 3aXOIu
00pOTHOM 3 HEIO.

[IpyunHn  3a0pylHEHHS  TPYHTIB  BaXKMMH  METajlaMH,
arpoxiMikaTaMu Ta MPOAYKTaMU TEXHOTCHE3Y.

ba3oBi BMiHHS

OxapaxkTepu3yBaTH 0COOJIMBOCTI CKIaAy i re0OXiMIYHI YMOBH
(hopmyBaHHA PI3HUX TUITIB TOP1] 1 OJIOKIB 3¢MHOI KOPH.
Busnauntu axTopu, 1m0 KOHTPOIIOOTE (OpPMYBaHHS
TCOXIMIYHMX aHOMAJIIH y pI3HUX CUCTEMAX .

[IpaBuibHO IHTEPHPETYBATH T€OXIMIUHI JaH1 IPU BUPILLIEHH]
€KOJIOTTYHHUX 3aJad.

[IpoananizyBaTu KOMIUIEKC CHEIIaIbHUX KapT 13 METOIO
BUSIBJICHHS T€OXIMIYHUX OCOOJIMBOCTEN TEPUTOPIi.

BomnoaitTi MmeTogamMu CUCTEMHOTO aHaji3y reOXIMIYHUX YMOB
Mirparii # KOHIIEHTPYBaHHsI XIMIYHHX €JIEMEHTIB.
BukopucToByr0UH 3aKOHOMIPHOCT1 PO3MOBCIOIKEHHS
3a0pyAHIOIOYHNX PEYOBUH (PalIOHYKIIIIB, TSHKKUX METAIB
TOIII0), BU3HAYUTHU CTIHKICTh MPUPOTHUX TEOCUCTEM IO
TEXHOTC€HHHX BILJIUBIB.

BusnaunTy rpaHyIOMETPUYHHNA CKIIA]] TPYHTY TIOJLOBUMU Ta
71a60paTOPHUMHU METOTaMHU.

BuzHaunuTu BMICT TyMyCy y IPYHTI.

XapakTepu3yBaTH Pi3HI THIM TPYHTIB Ha OCHOBI CKJIaly Ta CYMH
yBIOpaHUX KaTIOHIB.

Busnauntu cymy 0OMiHHUX OCHOB, T1APOJIITUYHA KUCIOTHICTh
Ta CTYIEHIO HACHYEHOCTI TPYHTIB OCHOBAMH.

VY nonpoBux Ta 1a00pPaTOPHUX YMOBAaX BU3HAYATH (P13UYHI,
BOJHO-()131M4HI BIIACTUBOCTI TPYHTIB.

Po3po6sisiTi 3aX011 10/J0 OXOPOHU I'PYHTOBOT'O TIOKPHUBY.

ba3oBi HaBUUKH

BosoainHsg HaBUYKaMH BUKOPUCTaHHS 1H(QOpMaIiitHuX
TEXHOJIOT1H.

BuxopucroByBaTH reoxiMiuHy iHQOpPMAITitO I1i]1 YaC BUKOHAHHS
€KOJIOTYHUX OLIIHOK Ta €KCIEePTH3, Y MPOILIeC MiAITOTOBKH JTAHUX
JUTST MOJICTTIOBAHHS MPUPOJTHUX MPOIIECIB UM 00’ €KTIB

31aTHICTh 3aCTOCOBYBATH Cy4acHI METOAU MOHITOPUHTY
MPUPOJAHOTO HABKOJIUIIIHHOTO CEPEIOBUIIA

Bosoaitu HaBuuKaMu aHani3y JaHAma(THO-Te€OXIMIYHOT
0OCTaHOBKH.

YMiHHS CKIIQJaTH, TOBOJIUTH JI0 CIIO’KMBAUIB MPOTHO3U CTaHY
BOJHUX 00’ €KTIB 1 MOIIUPIOBATH CIEIIaIbHI MPOTHO3U IS
KOPHUCTYBaYiB, BKIFOYAIOUHU MTONIEPEHKEHHS TTPO HeOe3meH1
SIBUIIA.

Oxapaktepu3yBaTd MOp(OJIOTIYHI O3HAKH PI3HUX TUIIIB IPYHTIB
BukonaTtu HU3KY 71a00paTOPHHUX aHAi31B IO BU3HAUYEHHIO (Pi3UYHUX,
XIMIYHUX Ta PI3UKO-XIMIYHUX BJIACTHBOCTEH.

JliarHOCTYBaTH HaHOLIbII MOMIMPEHH] TUITH IPYHTIB Y KpaiHH.
Bu3Hauaty reHeTHYHI TOPH30HTH, OIUCATH 1 IATH XapaKTEPUCTUKY
BIIACTHBOCTEH TPYHTIB, PO3POOUTH CXEMY 3aXOIiB IIOJIO ITiIBUILICHHS
POIIOYOCTI 3EMEb.




[Tos’s13au1
cuitadycu

HCMae€

[Tonepenus
JTUCIIMILTIHA

Hacrynna
JTUCIIMILTIHA

KinpkicTh ToauH

Jlexmii: 60

[IpaxTryni 3ausaTTs: 60
JlabGopaTopHi 3aHATTS: 15
CemiHapchKi 3aHATTS. -
Camocriiina po6oTta cryneHTis: 135




2. IPOT'PAMA HABYAJIbHOI JUCLMILJIITHA

2.1 Jlekuiiini Mmoxy.i

Kon

Haszea moaymns ta tem

KinpkicTh roauH

Aymutopni | CPC

3M -JI1

IMomupenHst XiMiYHUX eJIeMEHTIB y
npuponi. Mirpauisi eJieMeHTIB y
NPUPOTHOMY Cepe10BHIILi.

Tema 1. OcHOBHI eTanu PO3BUTKY 1 MPEAMET
reoximii. PobGotu OR'S Kiapka,
B.I. Bepuancekoro, B.M. TonpammMinra,
0.€. depcmana Ta iH. 3B'I30K Teoximii 3
IHIIUMHA HayKaMd B CHCTEM1 HayK Mpo
3emmo.  3ajmaui  reoxiMmii Ta  OCHOBHI
HAIPSMKH JTOCIIKeHb. MeToau reoximii
Tema 2. 3aranbHa reoxiMiyHa
XapakTEepUCTUKA IUIaHETH 3emiisl Ta 1l
reocdep. [ToHATTS Mpo reoximMidHi CUCTEMHU.
Po3noBcrokeHicTh XIMIYHUX €JIEMEHTIB Y
obononkax 3emii (Knapkm).

Tema 3. I'eoxiMiuHi kiacugikailii eJI€MEHTIB.
[Tepiognuna cucrema (3aKoH) .1
MenpeneeBa (OCHOBHUN 3aKOH reoxiMii), sIK
OCHOBA OLTBIIOCTI reOXIMIYHUX
Kiacudikaiii eeMeHTiB.

I'eoximiuna Kiacudikarmis XIMIYHHAX
exementis B. M. Toapgmmigra, B.IL
Bepnancekoro, O. M. 3aBapuubkoro Tta
knacudikamis O, Tlepenamana, 1o
OynyeTbcsi  Ha  OCOOJMBOCTI  Mirparii
XIMIYHUX €JIEMEHTIB y JaHamadTrax.

Tema 4. Mirpaiiisi eIeMEHTIB y PUPOTHOMY
cepenoBuli, i Buau i ¢akropu. [lokasHuku
Mirpamii  XIMIYHUX €JIEMEHTIB. MpPOIECU
pO3CIsIHHSL 1  KOHIICHTpAIlisi  €JIEMEHTIB,
¢bakropu 1 popmu Mirparii eJIeMeHTiB.
MexaniuHa Mirpaiisi XiMIYHUX €JIEMEHTIB.
@Di3uKo-XIMIYHA Mirpamis  XIMIYHHX
€JIEMEHTIB.

biorenna mirpamis XiMi9HUX €JI€MEHTIB
TexHorenHa Mirpaiiist XIMIYHUX €JIEMEHTIB
Tema 5. T'eoximiuni 6ap’epu, iX npupoja.
Osnaku kinacudikarii reoxiMmivHux 0ap’€epis.
OcHoBHi Tunu Oap’epiB. Kracudikaris
Oap’epiB 3a MacIITaOHICTIO, 3a HAMPSIMKOM
MOTOKY Mmirparii €JIEMEHTIB, 3a
HAKOMTMYCHHSIM XIMIYHUX €JIEMEHTIB.
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3M-J12

Buau 6ap’epi

I'eoximisi reocgep Ta 3MiHa iX CTaHY i
BILIUBOM T€XHOT€He3y

Tema 6. XimiuHuil ckiia], BEpTUKAIbHA
30HAJIBHICTh, MOXOKEHHSI KOMIIOHEHTIB
aTMocdepH Ta 1i eBOJIOII B iICTOPiT 3eMIIi.
Tema 7. [loxomkenHs riipocdepu.
PozuunnicTs mnpupomHux cnonyk. Ckian
OPUPOAHUX BOJ, (HOPMH  HAAXOIKECHHS
€JIEMEHTIB. Ckuan BOJIU OKeaHy.
@®opMyBaHHS XIMIYHOTO CKJIaQy BOJ CYIIL.
[Npaporeoximisi, XIMIYHHN CKJIaa MMiA3EMHUX
BO/I.

Tema 8. ['eoximist rpyHTiB. 3arainpHa
XapaKTePUCTUKA IPYHTOYTBOPIOIOYOTO
npouecy. ['eoxiMiuHa OCHOBA I'PYHTOBUX
IPOIIEeCiB

Tema 9. TexHoTeHe3 K OJIMH 13 TIPOBIAHUX
reoJIOTTYHHX (T€OXIMIYHHX ) MTPOIIECIB
cyuyacHocTi. [Ipouiecu nopymieHHs
MPUPOJTHUX TEOXIMIYHHX ITUKIIIB JHOJUHOO
XapakTep HaJIXOKCHHS 3a0pyTHIOI0UNX
PEYOBHH y MPUPOJIHI cepeoBuia.. Tema
Tema 10. 3aKOHOMIPHOCTI PO3MOBCIOIKEHHS
3a0pyIHIOIOYUX PEUOBUH B aTMochepi, y
piukax, o3epax, BOJAOCXOBHINAX, MOPSIX,
Mi3eMHUX BOJIaX Ta IPYHTaX.

Tema 11 [TousTTs 6yepHOCTI eKOCUCTEM.
CTiiiKicTh MPUPOJTHOTO CEPEIOBUIIIA JIO
TEXHOTEHEe3Yy, OIlIHKA 1 TPOTHO3
HeOE3MEeYHOCTI 3a0pyAHEHHS cepeIoBHIIA 1
foro merpanartii

13

3M-JI3

Tema 1.Bcryn. [Ipenmer u 3amaui
IpyHTO3HaBCTBA. OCHOBHI €Tany pO3BUTKY
IpyHTO3HaBCTBA. EKONOriuHi QyHKIIT
TpyHTIB y Oiocdepi.

Tema 2.3aranbHa cxema IpyHTOYTBOPEHHS.
INipcbki mopoau Ta MiHepanu. BusiTproBanHs
TIPCHKUX TOPII.

Tema 3. DopmyBaHHS TPYHTOBOTO IPOQLITIO
Ta 1oro MOpQoJIOTiYHI O3HAKH.

Tema 4. ['panynoMeTpuyHu CKiIag TPYHTY
Tema 5. IToxoKeHHS, CKJIag Ta BIIACTUBOCTI
OpraHidyHOi YacTUHHU IpyHTY. Exonoriuna

pOJIb TYMYCY.

N
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Tema 6. XiMiuHI BJIACTUBOCTI TPYHTIB. 1
Tema 7. BOupna 3naTHicTs TpyHTY. Peakiis 2
TPYHTY.

3M-JI4 | Tema 8.3aranbHi (pi3uuHi Ta $i3UKO-MEXaHIUHI 2
BJIACTUBOCTI TPYHTIB.
Tema 9.BoHi BIacTUBOCTI Ta BOAHUI PEKUM 2
TPYHTIB.
Tema 10.TeruioBi BIaCTUBOCTI Ta TEIJIOBHIA 1
pPEXKHUM TPYHTIB.
Tema 11. IToBiTpsiHI BIACTUBOCTI Ta MOBITPSIHUH
PEKUM TPYHTIB. 1
Tema 12. PonrodicTh IpyHTY. 1 14
Tema 13. BueHHs npo MOXOKEHHSI, €BOJOLIIIO 2
Ta Ki1acu]ikaiio rpyHTiB.
Tema 14. Ipyntu Ykpaincekoro Iomices. 2
Tema 15. Ipyntu Jlicocteny. 2
Tema 16. Ipyntu Cremny. 2
Tema 17.IpyHTy ripcbkux obacTei. 1
Tema 18. boniTyBaHHS IpyHTIB. 1
Tema 19. MOHITOpPUHT Ta 0XOpOHA TPYHTIB 1
Bcboro 60 95

Koncynprarii: Kiuyk Haranis CepriiBaa, BiBTOpok, 4eTBep, 12.20, ayautopis 317.
bapcykoBa Onena AnaTosniiBHa: moHEenUIOK, cepena 14.30 — 16.20. 233 ayn

2.2.1 llpakTnyni moxy.Jti

Kox

Ha3zBa momyns ta Tem

KinekicTs rogua

ayJIUTOPHI

CPC

3M-II1

Po3noBcroa:keHHs reoXiMidYHUX eJIeMeHTIiB Ta IX K0J1000ir.

1 I'eoximiuni knacugikauii enemenTtiB. @opmu Ta HOCIi
XIMIYHHAX €J1E€MEHTIB

2. 'eoximiuna knacudikailist XiMiYHUX eneMeHTiB B. M.
[lNompammiara. B.1. Beprancekoro, O. M. 3aBapurskoro ta O.1.
Ilepenbmana.

3. Bostoroo0ir B reocucTemi Ta HOro 0COOIMBOCTI.

Bunu ta pyHKII0HYBaHHS KOJI000ITiB XIMIYHUX €JIEMEHTIB 1
PEUOBUH.

5

4

3M-I12

I'eoximMiuHa Mirpaniss KOMIOHEHTIB y JOBKIJLII.

1. Po3paxyHKH MOKa3HUKIB BOJIHOI Mirpariii XiMi4HUX
€JIEMEHTIB (ITOKa3HHUK 3/1aTHOCTI MePeXoay XIMIUHUX €JIEMEHTIB
13 3eMHOi KOpH JI0 BOJHHX MOTOKIB).

2. Po3paxyHok Moaysst aTMOC(HEpPHOTO HATXOKEHHS PEYOBUHHI
SK OCHOBHUU IMOKa3HHWK Mirpaiii eleMeHTiB 3 atMocdepu 0
IPYHTOBOTO MTOKPUBY

3. Orinka piBHS 3a0pyTHEHHS TPYHTIB




CITbCBKOTOCTIOIAPCHKOTO  MPU3HAYEHHS 1  BCTAHOBJICHHS
Kateropii 3a0pyIHEHHS Ta MOXJIMBI HAmNpsSMK{ I1OAAJIBIIOTO 6 4
BUKOPUCTAHHS
Icnut 20
Pazowm 3a cemectp: 30 43

Koncyasramii: 1. Kiuyk Hatanis CepriiBHa, BiBTOpoK Ta uetBep, 12.45, ayn.317

2.2.2. IlpakTudHi MoayJi

KinpkicTs roguu

Kon Ha3Ba monyns ta tem aymuropHi | CPC

3M-I13 | Ilpaktuuna pobora 1. Pyx Boau B rpyHTI ) 4
[IpakTnyna poboTa 2. 3aranbpHa cxema IPYHTOT€HE3Y Ta BILUIHB ) 4
KJIIMAaTHYHHUX (HaKTOPIB
[Tpaktnyna poboTa 3. Bu3HaueHHs 3amaciB KOPUCHOI BOJIOTH Y 4 3
PI3HUX IPYHTaX.
[Tpaktuyna pobota 4. BusHaueHHst BOAHO-(Di3MUHUX ) 3
BJIACTUBOCTEH IPYHTY
ITpakTiuHa pobota 5. BuBueHHs MOp(OJIOTIUHUX 03HAK IPYHTY S) 4
[Tpaktnyna pobota 6. Knacudikamiss Ta 3aKOHOMIPHOCTI 6 4
reorpaiyHoro NOMIMPEHHS IPYHTIB

Pa3omM 3a cemectp: 30 22

2.3. JladopaTopHi Moxy.Ji

Kox ®opma 3aHATH HaszBa moayins ta Tem KinpkicTs roguu
aynutopsi | CPC
3M-I14 |/laboparopHi 3ausrrs B JladbopaTopHa pobota Ne 1 3 3
naboparopii «Ekounorii BU3HAUCHHS CTPYKTYPH IPYHTY.
POCIIHH Ta . )
TPYHTO3HABCTBa» AFpCFaTHI/II/I aHaJ13 3a METOAOM
JlabopaTopHne 00magHaHHA Ta M.1. CaBBiHOBA.
marepiajm:
JLP. Nel - rpyHT, Habop cur, JIaﬁopaTopHa poﬁoTa Ne 2 3 3
€NIeKTPOHHI Tepe3H, IepraMeHT; :
JLP.Ne2  1pyHT, HAGOp KOG, BI/ISHE?'—ICHHSI BMICTY TYMYCY Y
XIMI4H1 peaKTUBH, IITaTUBH, rPyHTl 3a METOJIUKOIO 1.B.
Tep3iitHi Tepes3u, OI0peTKH, . .
€JIEKTPUYHA [IJINTKA, BUTSKHA TIOlea B MO}II/I(blKaHII B.H.
mada, TUCTHIHOBAaHA BOJIA. C
HNMaKOBa
JI.P.Ne3 - rpyHT, HabOp KOJIO,
XiMi4Hi peaKTHBH, IITATUBH, JIaﬁopaTopHa poﬁoTa Ne 3 3 3

CNIEKTPOHHI TepesH,
OIOpETKH,eNIeKTPUYHA TUTHTKA,
BUTSDKHA Iada, TUCTHIb0BaHA
BOJIa, poTaTop, GinbTpu

BusHadyeHHs1 cymMH OOMiHHUX
OCHOB, T1IPOJITHYHOT
KHCIIOTHOCTI Ta CTYIEHIO
HAaCHYEHOCTI ITPYHTY OCHOBaMH
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JlabopaTopH1 3aHATTAB | JlaGopaTopHa podoTa Ne 4

naboparopii «Exosnorii Busnauenms hopM BOJH B
POCIIHH Ta

IPYHTO3HABCTBA» IpyHTi. BuzHaueHHs

Jlaboparopne o6aHarHs Ta TIrpOCKOMIYHO{ BOJIOTOCTI IPYHTY

Mareplajiu:
JLP. Ned - rpymr, curTa, Jlaboparopna pobora Ne §

CJICKTPOHHI Tepe3H, OIOKCH,
CKCHKATOD, NIOPIAMEHT; BusHnayenns 3araabHuX

TEPMOCTAT. (hI3UYHUX BIIACTUBOCTEH IPYHTY

JLP. Ne5 - rpynT, Habop koo,
CJICKTPOHHI Tepe3H, IIepraMeHT;
eNIEKTPHYHA IUIMTKA, BUTSDKHA
mada, TUCTHIbOBaHa BOAA,
MeTaneBi HWIHAPHU, QIIBTPH.

Bcworo

15 15

Koncyabranii: bapcykora O.A.: noneninok, cepena 14.30 — 16.20.
Komnocoscrka B.B.: noneninok, cepena 14.30 — 16.20.

2.4. CamocrTiiiHa po0oTa cTyJAeHTiB Ta KOHTPOJIbHI 3aX0A1

Kon
MOJTYJIsI

3aBnanns Ha CPC Ta KOHTPOJIBHI 3aX0/11

KinekicTe
TOIUH

Crpok
MIPOBEICHHS

3M-JI1

e [1iAroTOBKA 10 JIEKI[IMHUX 3aHATH, BAUBUCHHS
JEKLUIMHOro Marepiany, NiAroToBKa J10
MOJAYJIbHOI KOHTPOJIBHOI pOOOTH

e MonynpHa KOHTpoJibHa poboTa KP-1
(0606 ’s13x060)

9

1-7

3M-JI2

e [1igroTOBKA JI0 JIEKIIMHHUX 3aHATH, BUBUCHHS
JEKLUIMHOro Marepiaay, NiAroToBKa J10
MOJAYJIbHOI KOHTPOJIBHOI poOOTH

e MonynpHa KOHTpoJibHa poboTa KP-2
(0606 ’s13060)

10-15

14

3M-II1

o [ligroToBKa 10 MPAaKTUYHUX 3aHATH
e [TinroTroBka 10 YO mig yac 3aXucty
NPaKTUIHUX POOIT (0008 '13K060)

11

3M-112

e [linroroBKa 10 MPAKTUIHUX 3AHATH
e [TinroTroBka 10 YO mijg yac 3axucty
NPaKTUIHHUX POOIT (0008 '513K060)

12

10-15

Pazowm:

50

3M-JI3

e [ligroTOBKA [0 JIEKIIMHHUX 3aHITH, BUBUCHHS
JIEKI[IHHOTO MaTepialy, MiArOTOBKA JI0
MOJyJIbHOT KOHTPOJIbHOI poOOTH

e MonymnpHa KOHTpoJibHa poboTa KP-3
(0606 's13K060)

1-7
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3M-J14 | e I1igroroBka m0 JEKIIHHUX 3aHATH, BUBYEHHS 9 10-15
JIEKIIIHHOTO MaTepialy, MiArOTOBKa JI0
MOJAYJIbHOI KOHTPOJIBHOI pOOOTH

e MonynbeHa KoHTposibHa poboTta KP-4 5 14
(0606 's131060)
3M-II3| e IligroToBKa /10 MPAKTHYHHUX 3aHSATH 22 1-15

e [TinroTroBka 10 YO mijg yac 3aXucty
IPAKTHYHUX POOIT (0606 513K060)
3M-I14| e [ligroToBka g0 1aOOPATOPHUX 3aHSTH 15 1-15

e [TinroroBka mo YO mig gac 3axucty
1a00paTopHUX poOIT (0606 513K060)
o «ITigroroBka (opopmiieHHS) MaTepiaiiB
71a00paTOPHOT POOOTH
Iliozomoexa 0o icnumy 20
Pazom: 135

MeToauka NpoBeeHHs TA OLIHIOBAHHSI KOHTPOJILHUX 3aX0/IiB € TAKOIO:

Jucnumaina moaiieHa Ha Al yactwHH: 1 — 1me OcHOBH TreoxiMii Ta 2 — 1Ie
IpyHro3HaBcTBO. B mepiuiii yactuni 4 Moayss (2 TeopeTHYHi Ta 2 MPAKTHYHI).
Ha ouinky nBox teopetnunux moayiis 3M-JI1, 3M-JI2 Tta npaktuunux — 3M-
[11, 3M-I12 BigBomuthcst 100 Ganis. [lo 30 GaniB Ha KOXKEH TEOPETUUIHUN MOIYIIb 1
20 6aniB — Ha MPaKTUYHUI
1.Metoauka mpoBe/IeHHS Ta OI[IHIOBaHHS KOHTpoJbHOrO 3axonay 3M-JI1. Ha
caMmocTiiHy po6oty 3M-JI1 BinBoauthcs 14 romuH. I3 HUX —9 roAMH HA MIATOTOBKY
710 JICKIIWHUX 3aHSTh, HA MIATOTOBKY 0 KOHTPOJIbHOI pobotu Nel — 5 romun. s
3M-JI1 BHUKOPUCTOBYETbCSI  MPOBEACHHS MOAYJIbHOI KOHTPOJBHOI poOOTH, a
MaKcUMaJibHa cyMma OalliB, SIKy MOXE OTPUMATHU CTYIAEHT 3a KOHTPOJBHY POOOTY
ckiagae 30 (2 6anu 3a KOKHY BIpHY BiJITOB1/Ib).
2. Metonnka MpoBeICHHS Ta OIIHIOBAHHS KOHTPOJbHHX 3axoniB 3M-II1, 3M-
[12 monsirae B yCHOMY ONMUTYBaHHI CTYACHTIB 32 MaTepialaMd MPaKTUIHUX 3aHSITh.
Ha ouinky YO mnpakTUuHUX MOJYJIB BIABOAUTHCS 1o 20 6alliB y KOKHOMY MOJYIII,
BIIMOBIAHO. MeTo1MKa MPOBEICHHS Ta OLIIHIOBAHHS KOHTPOJIbHUX 3axoaiB 3M-I11 Ta
3M-II2 nosnsdrae B OIIHIOBaHHI AKTUBHOCTI CTYJEHTAa HAa MPaKTUYHUX 3aHATTIX,
NpaBUJIBHOCTI BUKOHAaHUX PO3PAXyHKIB, YMIHHI CTyJEHTa Yy3arajJbHIOBAaTU
pe3yJIbTaTH PO3paXyHKIB, TOBHOTI BIAMOBIEH HA 3alTUTaHHS.

3. Meroauka TPOBENCHHS 1 OIIHIOBAHHS KOHTPOJBHOTO 3axomy mis 3M-JI2
aHaJIOTIYHA OI[IHIII METOJHWKH TPOBEICHHS Ta OIIHIOBAHHS KOHTPOJIBHOTO 3aXOIy
3M-JI1. Ha camoctiitny po6oty 3M-JI2 BiaBoguthes 13 roaus. Beporo Ha OLIHKY
KOHTPOJIbHOT poboTu 3M-JI2 BigBoauthes 30 Haiis.

[To K0’kHOMY MOAYIIO KOHTPOJIbHA poOOTa CKIanaeThes 13 15 mecmosux numans 3a
TeMaMH 3MICTOBHOTO MoayJis. KokeH TecT y KOHTPOJIbHIM POOOTI OLIHIOETHCS B 2
Oanu. 3arajgpHa OIlIHKA IiPaxoBY€EThCS 32 BIDHUMU BIATIOBIISIMH.
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4. IloTouHUN KOHTPOJIH POOOTH CTYACHTA Yy BUIJISAI KOHTPOJIBHUX poOIT Ta YO
3aHOCUTBLCS Y 1HTErpaJibHY BiJIOMICTh 1 cyMa OalliB, Ky OTpUMaB CTYJICHT 3a BCIMa
3MICTOBHUMH MOAYJISIMH ()OPMYIOTh KIJIbKICHY OILIIHKY.

[TincymMkoBa OIliHKAa BHUCTABISIETbCA SK CEpelHA Cyma OaliB MiJICyMKOBOTO
KOHTPOJIIO 1 ICTIUTY.

5. IlutanHs AOMyCKy A0 ICHUTY PO3INIAJAETHCS 3a YMOBH, IO cyMa OamiB 3a
npakTU4dHi poboTtn craHoBUTh He MeHme 20 OamiB (50%). 3a MeHIIOi KUTBKOCTI
0aiB 3a MPaKTUYHY YACTUHY CTYJEHT JI0 ICIIUTY HE JIOIMYCKA€EThCS.

B npyriit wactuni gucturiind 4 moayns (2 teopetwyHi, 1 mpaktuuHi Ta 1
J1abopaTopHuii).

6. Meroauka MpOBEACHHS Ta OIIHIOBAHHS KOHTpoibHOro 3axony 3M-JI3. Ha
caMocTiiiHy poooty 3M-JI3 BimBoauThes 14 roaus. I3 HUX — 9 roaUH HA MIATOTOBKY
JI0 JICKIIWHUX 3aHSTh, HA MIATOTOBKY 0 KOHTPOibHOI pobotu Nel — 5 romun. s
3M-JI3 BHUKOPHCTOBYETHCS TPOBEACHHS MOJYJIbHOI KOHTPOJBHOI poOOTH, a
MaKCcUMaibHa cyMa OaliB, sIKY MOXKE€ OTPUMATH CTYACHT 3a KOHTPOJBHY POOOTY
ckianae 30 (1,5 Ganu 3a KOKHY BipHY BiIIIOBIJIb).

7.MeToauKa MpOBEICHHS Ta OIIHIOBAHHS KOHTPOJBbHUX 3axoniB 3M-I13 momsrae
B YCHOMY ONUTYBaHHI CTYACHTIB 3a MarepiajaMu npakTUuHux pooit. Ha oninky YO
MPaKTUIHUX MOAYIIB BigBoauThcs 20 OGamiB. MeTonnka MpoBEACHHS Ta OIIHIOBAHHS
KOHTpOJbHUX 3axoiaiB 3M-II3 monsirae B OIIHIOBaHHI AaKTUBHOCTI CTYyJICHTa Ha
NPaKTUYHUX 3aHATTIX, NPABUIBHOCTI BUKOHAHHUX PpO3PaxyHKIB, YMIHHI CTYyJEHTa
y3arajJbHIOBATH PE3yJIbTaTH PO3PAXyHKIB, TOBHOTI BIAMOBIACH HA 3alTUTAHHS.

8. Meroanka TPOBENECHHS 1 OIIHIOBAaHHS KOHTPOJLHOTO 3axony s 3M-JI4
aHaJOTIYHA OIHIIl METOJIWKH IPOBEJCHHS Ta OIIHIOBAHHS KOHTPOJIBHOTO 3aXOJy
3M-JI3. Ha camocrtiiiny po6oty 3M-JI4 BigBoautbest 14 roguH. Beboro Ha OIIHKY
KOHTpOJIbHO1T pobot 3M-JI4 BinBoauThes 30 Gais.

[To xoXHOMY MOAYJIO KOHTpOJIbHa poboTa ckianaetses 13 20 mecmosux
numanp 3a TEMaMu 3MICTOBHOrO MOAyJisi. KoeH TecT y KOHTpOJIbHIN poOoTI
OIiHIOEThCS B 1,5 Oanu. 3arajibHa OLIHKA MiIPaXOBYETHCA 3a BIPHUMHU BiJIMOBIISIMHU.

9.MeToMka MPOBEICHHS Ta OIIHIOBaHHS KOHTPOJIbHUX 3axoiB 3M-I14 nosnsrae
B YCHOMY ONUTYBaHHI CTYACHTIB 3a MarepiajaMu J1abopatopHux poOiT. Ha owinky
YO naboparopHux MoxayiiB BiaBoauThcs 20 OamiB. Meroauka TpOBEIEHHS Ta
OIIHIOBAHHSI KOHTPOJBHUX 3axoAiB 3M-I14 monsrae B OIlIHIOBaHHI aKTHUBHOCTI
CTyJeHTa Ha JIa0OpaTOPHUX 3aHATTAX, MPABWILHOCTI BHKOHAHUX PO3PaXYHKIB,
YMIHHI CTyJI€HTa y3arajibHIOBaTH Pe3yJbTaTH PO3pPaxyHKiB, MOBHOTI BIAMOBiJIEH Ha
3alMTaHHS.

10. IToTouHMii KOHTPOJIb POOOTH CTyNeHTa y BUTJISIII KOHTPOJIBHUX poOIT Ta YO
3aHOCUTBHCS Y IHTETPAIbHY BIJIOMICTH 1 cyma OaiiB, sSIKYy OTpUMaB CTYJICHT 3a BCiMa
3MICTOBHUMH MOIYJISIMU (DOPMYIOTh KIJTbKICHY OITIHKY.

[TincymMmkoBa OIliHKAa BHUCTaBISIETbCA SIK CEpPelHA CyMma OaliB MiJICyMKOBOTO
KOHTPOJTIO 1 ICTIUTY.
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11. [IutaHHsA MOMYCKY M0 ICOHUTY PO3TJIAIAEThCS 3a YMOBH, IO cyMa OaliB 3a
npakTu4yHi pobotu craHoBUTh He MeHile 20 6amiB (50%). 3a MeHIIOT KUIbKOCTI
0aJtiB 3a MPaKTUYHY YACTUHY CTYJIEHT JIO ICIIUTY HE JIOMYCKAEThCSI.

Ex3amenaniiinuii 6ieT y Gopmi TeCTiB ckianaeThes 3 20-TU mecmosux numans
3a BcimMa Temamu (10 murtasp i3 posniny OcHoBu reoximii i 10 muTaHb 13 po3aiTy
[pyHTO3HABCTBO), OLiHKA KOXHOIO TECTy CTAHOBUTHL 5 OaiiB. 3araibHa OIHKA
HiAPaxOBYETHCS 3@ BIDPHUMHU BiJIMTOBIASIMH.

3. PEKOMEHJAIII 10 CAMOCTIHHOI POBOTH CTYJIEHTIB

3.1 Moayns 3M-JI1 «IlommpenHs xiMmiuHuXx esemMeHTiB y npupoai. Mirpauis
€JIEMEHTIB y IPUPOJTHOMY Cepea0BHILI».

3.1.1. IloBuaHHs

[Ipy BuBYEHI MepPLIOr0 PO3AiMYy IUCHMIUIIHU CTYJEHTU IOBHUHHI 3acCBOITH
3arajibHl BIJIOMOCTI PO OCHOBHI €TalMd PO3BUTKY 1 MNpeaMeT TreoXiMmii, 3B'S30K
reoximii 3 IHIIMMU HayKaMu B cHCTeMI Hayk npo 3emiito, BHecok d.VY. Kiapka, B.1.
BepHaachkoro y po3BUTOK TeoXiMii, 3HAQYEHHS TEOXIMIYHMX JOCHIKEHb s
MPOTHO3YBaHHS, MOIIYKIB Ta BAKOPUCTAHHS MIHEpAJIIbHUX PECYPCIB.

Y napyromy po3aijii po3rIsSIHYTI: 3arajibHa TEOXIMiuHA XapaKTEepUCTHUKA
rIaHeTH 3emiisd Ta i reocdep. MOHATTA MPO TE€OXIMIYHI CUCTEMH. PO3MOBCIOIKEHICTh
XIMIYHUX €JeMEeHTIB y obOosonkax 3emui (Knapku). reoximiudi kinacu@ikaiii
€JIEMEHTIB.

[Ipy BHUBUYEHI TPeTHOrO0 PO3ALLy OCOOIMBY YyBary MPHUAUISETHCS PO3TIIALY
MIrpaimii eJeMEHTIB y TMPUPOJHOMY CEpEJOBHIN, ii BUIaM 1 (baKTopaM
BusnavaroTbes MOKa3HUKM MIrparii XiMi9HHX ejleMeHTIiB. ['eoximiuni Oap’epw, i
npupoaa.

IMuranua 15 camonepeBipku

Nez/m SATINTAHHA JITEPATYPA
3M-JI1

1 | JaiiTe BU3HAYeHHH reoximii ik HayIi. [1] c.6

2 | SIki BuaaTHi BYeHi npuiiMaIu y4acTb y pO3BUTKY reoximii? [1] c.7,8

3 | Cxapakrtepu3yiiTe 0CHOBHI 3a1a4i reoximii. [1] c.14,15

4 | SIKi OCHOBHI eTanmu PO3BUTKY reoximii? [1] ¢.1516

5 Sxi moxii y apyriit mosnoBuHi 19 cTopivus, mo 6e3mocepeIHbo [1] c.8
3aKnany GyHJIAMEHT reoXiMmii K HayKu? [3] c.11
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6 IIlo Take meTeoputn? [1] c.58

[2] c.21
7 Slka O0ynoBa 3emJri? [1] c.72

[2] c.26
8 | sIky Ha3By Mae€ cepelHiii map KOHTHHEHTAJILHOI kopu 3emai? | [2] c. 27
9 | Ha siki THIIM YMOBHO MO’KHA IOJLJINTH 3eMHY KOPY? [1] .79
10 | SIki knacudikamii XiMiyHuX eleMeHTIB Biqomi B Ham yac? [2] c.89

11 | Ha ski rpynu nogisiena kiaacupikauis B.M. Toabammigra 3a | [2] c.89
31aTHOCTi CTBOPIOBATH NeBHi XiMiuHi eJleMeHTH?

12 | sIki ximiuni e;ieMeHTH BiTHOCATBCS 10 cinepodiibHNX? [2] .89
13 | Illo Take mirpauis XiMiYHUX eJ1eMeHTIiB? [1] ¢.199
14 | 1o Take MexaHiuHa Mirpamisi XiMiYHMX eJiIeMeHTIB? [1] ¢.200
15 | lllo Take reoximiuHi 6ap’epm ? [3] c.76
16 | Sxi ocoOGnuBOCTI reoxiMiyHUX Oap’epiB?. [2] c.86
17 | Sxa knacudikariist 6ap’epiB 3a MacIITaOHICTIO?. [1] c.225
18 | Illo Take reoximiuna anomasis? [1] ¢.200

19 | SIkmii ¢akTop € HAA3BHYAINHO BaKJIUBUM 1iasi ¢opmyBanns | [1] ¢.203
reoXiMiYyHUX aHOMAJiH?

20 | SIxi reoximiuni aHOMaii Ha3uBarOThCs nepcnektuBHUMU? Yomy? | [1] ¢.204

3.2 Monyns 3M-JI2 «I'eoximisi reocgep Ta 3MiHa IX cTaHy MiJ BIJIMBOM
TEXHOT€He3y».

3.2.1 [MoBuaHus

3BEpHYTH yBary Ha Taki pO3iIn:

- BIJIOMOCTI TpO XIMIYHHM CKJIaJl, BEPTUKAJIbHY 30HAJIBHICTh, MOXOKCHHS
KOMITOHEHTIB aTMOc(epH, TOXOPKeHHS Tiapocdepr Ta i1 eBodtoiis B icTopii 3emMi.
CTyneHT MOBUHEH 3HATH OCOOIUBOCTI ()OPMYBaHHS CKJIAly MPUPOTHUX BOJ, opMu
HAIXODKEHHS €JIEMEHTIB. BUBYAETHCS TAKOK XIMIYHMM CKJIag IIA3€EMHHUX BOJ Ta
reoxiMiyHa OCHOBa TPYHTOBUX mporieciB. HamaeTscs 3aranpbHa XapaKTepUCTHKA
IPYHTOYTBOPIOIOUOTO MPOIIECY.

- 3HaTU TMOHATTSA TEXHOIEHEe3y $K OJHOIO 13 MPOBIIHUX TEOJOTIYHUX
(reoxiMIYHMX) MPOLECIB CY4aCHOCTI. BHUBUAIOTHCS MpoliecH MOPYUIEHHS! MPUPOTHUX
reoXIMIYHMX  [MKTIB  JIIOAUHOIW.  PO3risigaeTbess  XapakTep  HAJIXOJKCHHS
3a0pyAHIOIOYMX PEYOBHMH Yy TPUPOJIHI  CEpPEJOBHINA, 3aKOHOMIPHOCTI  iX
PO3MOBCIOIKEHHA B aTMoc(depl, y piuKax, 03epax, BOJOCXOBHUIIAX, MOPAX, MIA3EMHUX
BOJIaX Ta IpyHTax. PO3risialoThCs paHUYHO —IO0MTyCTUMI KOHLIEHTpAIlii ereMeHTa abo
HOT0 CHONYK Yy TPyHTaxX, MOBITP1, BOAL.
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- 3HayHa yBara NMpUIUIETbCS BUBYCHHIO CTIHKOCTI MPUPOTHOTO CEPEOBHINA
JI0 TEXHOT€HEe3y, OIlIHKa 1 MPOrHO3 HeOe3MeYHOCT1 3a0pyIHEHHS CepeoBHIIA 1 Horo
nerpanaarii. CTyJIeHT MOBHUHEH 3HATH MOHATTS 0y(hepHOCTI EKOCUCTEM.

- Maru ysBiIeHHS 0[O0 JaHIIAPTHO-TEOXIMIYHOTO MOHITOPUHTY, 3HATH
npu3HauYeHHs (POHOBOTO T€OXIMIUHOTO Ta €KOJIOTTYHOTO MOHITOPUHTY, BU3HAYATH 1X
OCHOBHI 3aBIaHHA.

[TutanHs 17151 caMonepeBipKu

Nez/m SAIIMTAHHS JIITEPATYPA
3M-JI2

1 | Maiite Busnauenns atmocdepu 3emui. Hassaru ii ocuoswi | [2] c.161

KOMIIOHEHTH. [10] c.16
2 | Skwii BiIcOTOK a30Ty y arMocdepi 3emii? [2] c.l61
3 | Slxa HaiOimBII XapakTepHa 0cOOMMBICTH Tponochepu? [3] c. 124
4 | HapaiiTe BU3HAYEHHS MiI3eMHOI aTMOC(hepHu. [2] c.163
5 Skuit XiIMIYHHN CKJIa] mig3eMHoi aTMochepu? [1] ¢.210
6 | SIkmii BMicT npicHOI BOAH CTOCOBHO BCix pecypcis rizpocdepu? | [2] c.143
7 SIki BoaM BigHOCATHLCA 10 MaTepukoBHMX (Hasemumx) Boa? | [2] c.143

HapnaiiTe XapaKTepHCTHKY. [10] c.16

8 | Axi KJII04Y0Bi napaMeTpu MPHPOTHUX BOJI 3a | [1] c.208
B.1.Bepuajacbkum?

9 Ha3BiTh rosioBHi pucH XiMi4HOI0 CKJIaay BOJ PIYOK. [4] c.123

10 | HapaiiTe BU3HAYCHHS COJIOHOCTI MOPCHKOI BOJIH. [4] c.213

11 | Ha3Bitp ABi rpynu miHepaJbHMX BOA, sfIKi 3ycrpivamThest Ha | [4] ¢.193

Ykpaini
12 | sIki Haii6iib1 XxapakTepHi reoximMiuHi o3HaKu rpyHTiB? [1] ¢.207
13 | Hapaiite BH3HauYeHHsI TeXHOreHe3y sIK OJHOMY i3 mpoBiguux | [3] c.77
reoxXiMi4HMX MpoueciB Cy4acHOCTi. [10] c.17
14 | lllo Take cTilikicTh cepegoBuma? [1] ¢.231
15 | Maiite Bu3Ha4YeHHs (GOHOBOMY reoXiMiYHOMY MOHITOPHHTY. [1] c.240
16 | Slx npoBoaMTHCSI ONHKA piBHS 3a0pyaHeHHs1 TpupoaHoro | [1] c.242
cepenoBumia? [10] c.17
17 | Ha3Birb OCHOBHI MeToau  JaHAmadTHO-eKoJoriuHoro | [5] ¢.204
MPOTrHO3YBAHHS

18 | Sxuit CTPOK yINepemKEeHHS KOPOTKOCTPOKOBOro saHmmadTHo- | [S] ¢.205
€KOJIOTTYHOTO TIPOTHO3Y?

19 |3 sKOW METOK CKJIAJA€ThCs JIOBFOCTPOKOBUH nanamadTHO- | [5] ¢.206
eKOJIOTIYHHUN TPOTHO3?

20 | SIke 3HaYEHHS CEPEIHBOCTPOKOBOTO JaHAmadTHO-eKosorigHoro | [5] ¢.206
MIPOTHO3Y?
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3.3 3M-JI3 «lloxomkeHHs, CKIaJl, BIACTUBOCTI MiHEPAJIbHOT YACTUHU IPYHTY Ta
010X1MI4H1 BJIJACTUBOCTI TPYHTIB)»

3.3.1 IloBuanHus

[Ipy BHUBUYEHHI 3MICTOBHOTO MOJYJSI 3BEPHYTH yBary Ha ICTOPiI0 PO3BHUTKY
JTUCLUIUTIHY; €Tanmy PO3BUTKY AMCLUMIUIIHM, il OCHOBHI 3a/adyi; €KOJOTiuH1 (DyHKIIT
TPYHTIB; 3arajbHy CXEeMy TIPYHTOYTBOPEHHS; TIPChbKI TMOPOAM Ta MiHEpaIH;
BUBITPIOBAHHA TIPCHKUX TOpiA; (oOpMyBaHHS TPYHTOBOTO TMpodisto Ta HOro
MOp(}OJIOTiuHI 03HAKU; TPAHYJIOMETPUYHHUI CKJIaJl TPYHTY; MOXO/KEHHS, CKIaa Ta
BJIACTMBOCTI OPraHiYHOI YACTUHH TPYHTY; €KOJOTiYHAa pOJb TyMYCy; XIMiuH1
BJIACTUBOCTI TPYHTIB; BOMpHA 37aTHICTh TPYHTY; PEaKIlis TPYHTY; 3arajibHi (Pi3u4Hi
Ta (h13UKO-MEXaHI4YH1 BIACTUBOCTI TPYHTIB.

[TutanHs 17151 camoTepeBipKU

Nez/m SAIIMTAHHA JUITEPATYPA

3M-JI3

1 | Busnautre mnoHsaTTs "IpyHT", oxapakrtepu3syiite eramu |[1] c. 3,4
HOro CTAaHOBJICHHS

Bu3zHauTe MiCIle IPYHTY B HA36MHUX €KOCHCTEMAaX [2] c.5-8

OxapakTepu3yiiTe IpyHTO3HABCTBO SIK HAyKY, OCHOBHI mojioxenus | [2 c. 10-14
Ta ETay PO3BUTKY I'PYHTO3HABCTBA

4 | OOrpyHTYyiiTe 3B'I30K I'PYHTO3HABCTBAa 3 IHIIMMU Haykamu i | [2] ¢.9-15
HA3BITh OCHOBHI PO3/IIJI IPYHTO3HABCTBA

5 HasBiTe roJoBHI MeToq0JI0riYHi NPUHOMIM TeHeTH4YHOro | [2 c.15-16
IPYHTO3HABCTBA

6 | Ha3BiTh OCHOBHI METOAM IOCIIIKEHBb, SKI BUKOPUCTOBYIOThCS B | [2] ¢.17,18
I'PYHTO3HABYIN HayIl

7 | BusHaure Miciie Ta posib IPYHTY B IPUPOJII Ta TIsUTbHOCTI JitoauHu. | [2] ¢.18-21
Slke 3HayeHHS Ma€ TPYHTO3HABCTBO JUIsl O10JIOTii, CLIBCHKOIO
roCroiapcTBa Ta GpizuyHOi i eKOHOMIYHOI reorpadii?

8 |Ilo po3ymiroTh mix  exk3oreHHuMu  mpomecamm i | [1] ¢4
BHBITPIOBAHHSAM IipcbKHUX nopia?

9 | daiiTe xapakTepucTuKy (Gi3H4HOT0 BUBITPIOBAHHSI. [1] c.8
[2] c.43
10 | Oxapakrepusyiite XiMiyHEe BUBITPIOBAHHS: okucieHHs, | [1] c¢.8
TiZpaTaliio, pO3UMHEHHS, TipOITi3. [2] c.45

11 | HosicHiTH CYTH 0i0/I0TiYHOT0 BUBITPIOBAHHS [1] c.9
12 | IIlo Take KOpa BUBITPHOBaHHA i sIKi i THIIN? [2] c.49
13 | SIxi KOpUCHI KOTIAJIMHU YTBOPIOIOTHCS B KOPAX BUBITPIOBAHHSIX? [2] ¢.50

14 | Ha3Bith  OCHOBHI  TepBUHHI  MiHepamu  IpyHTiB  Ta | [l] .6
IPYHTOYTBOPIOBAIILHUX TOPiJ i OOTpyHTYyiTe iX 3anexHicts Bix | [2] ¢.41
IPaHYJIOMETPUYHOTO CKIIAY.

15 | Ha3Bitk  OCHOBHI  BTOpPHMHHI  MiHepasu  IpyHTiB  T1a |[1] ¢.6
IPYHTOYTBOPIOBAILHUX TOPiJ i OOIpyHTYyiTe iX 3anexHicts Bix | [2] c¢.41
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I'paHyJIOMETPUYHOTO CKJIaay.

16 | OGrpyHTyiiTe BiAMIHHOCTI BaJOBOrO CKiIamay IpyHTiB Bix | [2] c.45-48
XIMIYHOTO CKJIaTy KOPH BUBITPIOBAHHSI

17 | MeToau rpanyJIOMeTPUYHOIO aHATI3Y. [2] c.75-76

18 | lllo Ha3uBA€ETHCS CTPYKTYPOIO IPYHTY? [1] c.18

19 | IMepeniuits ocHoBHi TuMH rpyHTOTBOpHUX Mopia CHII. [1] .19

20 | 110 Ha3UBAETHCA MEXaHIYHUM CKJIA/IOM i AIKi OyBaIOTh [1] c21
IPYHTH 32 Ii€K0 03HAKOK?

21 | SIki rpyHTH HA3MBAKOTHCHA JIETKUMH ? [1] ¢.23

22 | 11lo HA3UBAETHCSI TEHETUYHUM TOPH3OHTOM? [1] c.16

3.4 3M-JI4 «®i3uuH1 BIaCTUBOCTI TPyHTIB. [ pyHTOBO-TeorpadiuHe pailoHyBaHHS
TepuTOopii YKpainmy.

34.1

IloBuanuag

[Ipu BUBYEHH] 3MICTOBHOTO MOJYJII 3BEPHYTH yBary Ha BOJHI BJIACTUBOCTI Ta
BOAHUI pPEXKUM TPYHTIB; TEIUIOBl BJIACTUBOCTI Ta TEIUIOBHUM pPEXHUM TPYHTIB;
MOBITPSIHI BJIACTHBOCTI Ta MOBITPSHUNA PEKUM TPYHTIB; POJIOYICTh IPYHTY; BUEHHS
PO TMOXOJKEHHS, EBOJIOLII0 Ta KiIacu(ikalilo TPYHTIB; TPYHTH YKpPaiHCHKOTO
[Tomces, Jlicocremy, Crenmy Ta TipcbKUX oOJjacTed; OOHITYBaHHS TPYHTIB;
MOHITOPUHT Ta OXOPOHA I'PYHTIB.

[TutanHs 17151 camoTnepeBipKu

Nez/m SAIIUTAHHSA JIUITEPATYPA
3M-J14

1 | Oxapakrepu3yiiTe BogomiaiiiMaabHy 31aTHICTh TPYHTY [1] c. 49

2 | B saxux ¢opmax 3ycTpivaerbes Boaa B IPyHTI? [1] c.43-45

3 |Ilo Take BOJXONPOHUKHiICTH, TPyHTY? UYmm BoHa |[l] c.48
BHU3HAYa€ThCHA?

4 | NaiiTe BU3HAYEHHS TPYHTOBO-riAposioriunux koucranr. Bix | [1] c.46
40ro BOHHM 32J1€KATh?

5 | 3 4oro ckaagaeTbCs BOAHMIA 0aJaHC ITPYHTY? [1] ¢.52
SIKuMU TOKa3HUKAMU XapaKTEPU3YEThCA BOAHMN pexuM rpyHTy? | [1] .53
Tunu BOGHOTO PeXXUMY

7 | o Tpeba po3ymiTH miJ 3arajbHuUM, KopucHuM Ta "meptBuM" | [1] c.51
3amacoM BOJIOTH B IPYHTI?

8 | SIxi 3axoaM 3aCTOCOBYIOTBCS B pPEryltoBaHHI BojgHOro pexumy | [1] ¢.53
IPYHTY B Pi3HHX IPYHTOBO-KJIIIMATHYHUX YMOBAax?

9 | o Take agcop6oBaHe rPYHTOBE MOBITPS? [1] c.61

10 | OxapakTepusyiiTe TOBITPONPOHUKHICTH, MOBITpOeEMHICTH Ta |[1] ¢.62,63
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aepailiro rpyHry. Big yoro Bonu 3anexats?

11 | Sx BimOyBaeThbcsi ra3000MiH MiX TIpyHTOM 1 atmocdeporo? o | [1] c.64
TaKe «JIUXaHHS IPYHTY»?

12 | SIkuit BIUIMB Ma€ TOBITPSHUIN PEXXUM TPYHTY Ha JKUBIICHHS pociuH | [1] c.64
1 MiKp0O10JIOT14H1 MPOIECH?

13 | SIlxkumu mpuiioMaMyd MOXJIMBO pETryJIOBaTH TMOBITPSAHUM pexuM | [1] c.64
IPYHTY?

14 | OxapakTepusyirte JpKepesa Terja B IPyHTI. [1] ¢.55

15 | Oxapakrepu3yiiTe 0CHOBHI TEILIOBi BJAaCTHBOCTI IPYHTIB [1] ¢.55-57

16 | JaiiTe XapaKkTepUCTHKY TEIJIOBUM PeKMMaM IPYHTIB [1]c.58

17 | OxapakTepu3yite NpUIOMH PETYIIOBAHHS TEIJIOBOIO PEKUMY [1] ¢.59

18 | Jlaiite BU3HAYCHHS TaKuX BJIACTUBOCTEM rpyHty: | [1] ¢.56
TETUIONOTIMHAHHS, TETJIOBUIPOMIHIOBAHHSI, TEIUIOEMHICTB,
TETJIONPOBIIHICTh

19 | Bix 4yoro 3ajeXuTh TeMJIOEMHICTh TPYHTY? [1] c.56

20 | Bixg q0ro 32JI€KUTh TEeNJI0MOrJIMHAHHSA Ta | [1] c.56,57

TENJIOBHUNIPOMiHIOBAHHS IPYHTY?

3.5 TloBuaHHS MO0 MPAKTUYHOT YaCTUHU JUCITUTIIIHU

[IpakTruH1 3aHATTS 3a0€3M1€4eHl METOJIUYHUMHU BKa31BKAMH:

1.MetoauyHi BKa3iBKM JO CaMoOCTiiiHOT poOoTu 3 aucuuiuiiHd  «OCHOBU

reoxiMii» sl CTYAEHTIB 2-r0 poKy AeHHOi (opMu HaBuaHHd / Yknanau: Kiuyk
H.C.,— Opneca, OIEKY, 2019. — 24 c.

2.MeTonmuuHi BKa3iBKM JO0 BHKOHAHHS JaOOpaTOpPHUX pPOOIT 3 JAUCIUILIIHU

”OcHoBU TeoxiMii Ta rpyHTO3HaBCTBO (Po3in «['pyHTO3HABCTBOY) MJIs1 CTY/ICHTIB 2-

ro0 PpOKY JEHHOI

Komocoscbka B.B. Opeca, OJEKY, 2020. 39 c., ykp. MoBa.

Ta 3a04HOi ¢opm HaBuanHs / VYxkmamad: bapcykoBa O.A.,

3.5.1 [Ipu BukonanHi npaktuaHoi podotu 3M-II1 cTyaenTH NoBUHHI

1. BuBuatu mepiogumunmii 3akoH JI.I. MenzgeneeBa, sk OCHOBY OUIBIIOCTI

reoXiMIYHUX Kiacudikariii eJeMEeHTIB.

2. BmiTu neranpHO TpoaHaIi3yBaTH MPUHIMIKA TEOXIMIYHOI Kiacuikarrii

ximiuaux eneMeHnTiB B. M. lN'onpammiara ,B.1. BepHancbkoro.

3. AHai3yBaTH TPUHIMI PO3MIIIEHHS OKPEMHUX T'€OXIMIYHUX TPYI €JIEMEHTIB
Ha KpUBIM TEpPIOAMYHOI 3aJIeKHOCTI aTOMHUX O00’€MiB BiJl aTOMHOIO

HOMeEDA.
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4, BuByaTM TOJIOBHI OO’€KTM Ta METOIM JOCIIPKEHHS KOCMOI€OXIMii,
ICHYIOUMX Tinote3 moa0 (opmyBaHHS 3eMJll, SK CKJIaJI0BOI COHSYHOI
CUCTEMH Ta Ti IMOJAJIBIIOI €BOJTIOLI].

5. AmnanizyBaTv OCHOBHI BiIMIHHOCTI Oy/IOBH, CKJIaay Ta €BOJIOLIi 3emii BiJ
IHITUX TUIAHET 36MHOI TPYIIH.

6. BuBuaTH BOJIOroo0Ir B re0OCHCTEMI Ta HOr0 OCOOJHUBOCTI.

3.5.2 Ilpu BukoHauH1 npakTuyHOoi podot 3M-I12 cTyneHTH MOBUHHI

1. BmiTu BHW3HauaTh 30BHINIHI Ta BHYTpIIHI ¢dakTtopu (Pi3UKO-XIMIYHOT
Mirparii XIMIYHUX €JICMECHTIB.

2. Bmitu pospaxyBatu KoedillleHT BOJAHOI Mirparii (IMOKa3HUK 3JaTHOCTI
nepexo1y XIMIYHUX €JIEMEHTIB 13 36MHOI KOPH /10 BOJHUX MOTOKIB,

3. BwmiTu 3a cepefHLOPIYHUM MOYJIEM CTOKY BU3HAUATH BUHECEHHS XIMIYHHUX
€JIEMEHTIB 3 MEBHOI TEPUTOPII.

4. BusHauaTtd MOIYyJIb aTMOC(EPHOTO HAJAXOKCHHSI PEUYOBHUHU SIK OCHOBHUU
MOKa3HUK MIrparllii eJeMEeHTIB 3 aTMOC(EepH 10 IPYHTOBOTO TOKPUBY

5. IlpoBoauTH OIIHKY piBHS 3a0pyJHEHHS IPYHTIB CUIbCHKOTOCHOJAPCHKHUX
yIiJib 1 BCTAHOBJIIOBATH KATETOPiI0 3a0pyAHEHHS Ta MOXIIMBI HANPSAMKH
MOTAJTBIIIOTO BUKOPUCTAHHS.

3.5.3 IIpu BukoHaHHiI 1abopaTopHoi podotn 3M-I13 cTyneHTH TOBUHHI

. BMiTH po3paxoByBaTH rirpoCKOIiYHYy BOJIOTICTb.

. BMiTH po3paxyBaTu MOTIK BOJIM B CTOBITYHUKY.

. BmiTH po3paxyBatu HaCMU€HY TiJIpaBIi4Hy MPOBIAHICTb.

. BMiTH po3paxyBatu BHYTPITPYHTOBU TOPU3OHTATLHUN (DUTBTpAIliiHUM.

. BmiTn OynyBaTu KiimMaTorpamu 3arajbHOI XapaKTEpPUCTUKH KIIIMATy MEBHOTO

nanamadTy

. BmiT BukopuctoByroun Gopmyiy Jlapci po3paxoByBaTu MOTIK.

. BMiTH po3paxyBaTu MOTIK BOJIM B HACHYEHOMY I'PYHTI Ha rHOuHI 1 M.

. BMITH NOJ115TH TPYHTOBUI MOHOJIIT HA TEHETUYHI TOPU30HTH.

. BMITH TO03HauaTu TE€HETWYHI TOPU3OHTU BIAMOBIAHUMHU 1HJEKCAMH, IAaTH iM

Ha3BH.

10. BmiTH 3aMipsITH MOTYXKHICTh KOKHOTO T€HETUYHOTO TOPU30HTY 1 ONMUCYBaTH

ix 3a MOp(hONOTIYHUMH O3HAKaMu (KOJIp, TPaHyJIOMETPUYHUN CKJIa,
CTPYKTYpa, IIIJIbHICTh, HOBOYTBOPEHHS 1 BKJIFOUEHHS).

11. BmiTu Ha OCHOBI MO/IITy HA TOPU30HTH Ta IX OMUCY JIaBaTH HA3BY IPYHTY.
12. BMiTu po3pi3HATH MOSCH.
13. BMiTu po3pi3HATH TPYHTOBO-010KJIIMaTHUIHI 00JIACTI.

14,

BmiTu BUAUISATH IPUPOIHI IPYHTOBI 30HU.

3.5.4 Ilpu BukoHaHH1 1abopatopHoi po6oTH 3M-I14 cTyeHTH MOBUHHI
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1. BmiTu po3paxoByBaTH KOe(IIliEHT TIepepaxyBaHHs pe3yJbTaTiB aHaJI3y

MOBITPSHO-CYXOT'O IPYHTY Ha CYXHil.

BwmiTu o6unciroBaTH MaKCUMabHY TITPOCKOIIYHY BOJIOTICTh IPYHTY.

BmiTi po3paxoByBaTH NOJHOBY BOJIOTICTh TPYHTY.

[Tpu sxiit TemnepaTypi Cylmath y CylmmibHIN madi cTaKaHYUKA 3 [PYHTOM?

Bwmitu Bi16MparoTH 3pa3ku 3 TPYHTOM 3 PI3HUX TOPU3OHTIB.

6. BMiTu 1aBaTH OIIHKY CTPYKTYPHOTO CTaHy TPYHTY.

7. BMmiTu po3paxoByBaTH CyMy Me30arperaris.

8. BMmiTH pO3pI3HATH NPUYMHM SIKI BHKJIWKAIOTh PYWHYBaHHS CTPYKTYpH 1 sKi
ICHYIOTh TIPUHOMH 11 BiJTHOBJICHHSI.

9. BMiTH BU3HAYATH MIILHOCTI IPYHTY 3 PO3CUITHOTO 3pa3Ka.

10.BmiTu po3paxyBatu cyMu 0OMIHHUX OCHOB.

11.BMiTH BU3HAUYATH 32 PAXYHOK SKUX JKEPEJl OpraHIYHUX PEYOBUH YTBOPIOETHCS
TYMYC B IPYHTI.

12.BMiTH po3pi3HATH 3 AKHX KOMIIOHEHTIB CKIIQAI0ThCS TYMYCOBI KUCJIOTH.

13.BMiTi 00YHCITIOBATH CTYIIEHh HACMYCHOCTI TPYHTIB OCHOBAMH.

abswn

14, Bwmitu po3paxoByBaTH TiapOIiTHUYHY KACIOTHICTb.
15.0xapakrepusyiite ryMiHOBY Ta (yJIbBOKHUCIOTH.

16.BmiTi po3paxoByBaTH BOJIOTICTh 11O BiTHOIICHHIO 10 MACH CyXOTO TPYHTY.
17.BmiTu oxapakTepu3yBaTH K1 BIACTUBOCTI MPUTaMaHHI KOJIOilaM IPYHTY?

[Tutanns no moaymo 3M-II1

=

Sxi BUIaTHI BUYEHI 3pOOMIIM BAarOMUN BHECOK Y PO3BUTOK T€0XiMii?

2. Sxunt BHecok @.Y. Kmapka y posButok reoximii? [laliTe BHU3HAYCHHS
MOHSITTIO «KIIAPK).

3. ChopmymoiTe nepioAMYHUN 3aKOH Ta BKaXIiTh Ha WOro 3HAYCHHSA Y

PO3BUTKY Te€OXiMii.

Sxuit BHecok B.M. [N'oapammiaTa y po3BUTOK HAYKH reoximii?

5. Onumiite reoxiMiyHy Kiacu@ikaiilo XiMIYHUX enemMeHTiB  B. M.
[onpammiara.

6. Oxapakrtepusyiite miTO(DUIbHI, XaNbKO(UIbHI, CUAEPODUIbHI, aTMOPUIbHI
enemeHTdu. HaBeiTh BIAMOBIIHI MPUKIIAIN.

7. Slxa 3aKOHOMIPHICTh PO3MIILLIEHHSI OKPEMHUX T'€OXIMIYHUX TPYIl €JIEMEHTIB Ha
KPHUBIM MEPIOANYHOI 3aJIEKHOCTI ATOMHUX 00’ €MIB BiJl aTOMHOT0 HOMepa?

8. Sxi icHyrOTH TinmoTe3w moja0 ¢GopMmyBaHHA 3emMill K CKJIanoBOi COHSYHOI
CUCTEMHU Ta 11 MOJaJIbII0] €BOIOIIT?

9. OnwumiiTk ckiIaa 000TOHOK 3eMITi.

10.OxapaktepusyiTe «KOCMIYHE PO3MOBCIOKEHHS €JIEMEHTIB 1 iX HYKJIi/IIB

11. Bonoroo®6ir B reocucTeMi Ta Horo 0CoOIMBOCTI.

12.Bunu Ta pyHKIIOHYBaHHS KOJIOOOIT1B XIMIYHUX €JIEMEHTIB 1 pEYOBHH.

&

[Turanus no moxyno 3M-I12
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3a IKUMHU TaHUMU MOXHA PO3paxyBaTH KOoe(ilieHT BOJHOT Mirpaliii (lOKa3HUK
3IaTHOCTI MEPEXOy XIMIYHUX €JIEMEHTIB 13 3¢MHOI KOPH JI0 BOJHHUX IMOTOKIB)?
Sx 3a cepeaHBOPIYHUM MOJYJIEM CTOKY BH3HAYaTH BUHECEHHS XIMIYHHX
€JIEMEHTIB 3 NEBHOI TEPUTOPIi?

SIxk BU3HAYaTH MOAYJb aTMOC(EPHOTO HAIXOHKEHHS PEYOBHHU SIK OCHOBHUU
MOKA3HUK MIrpaiii e1eMeHTiB 3 aTMOc(hepH 10 IPYHTOBOTO MIOKPUBY

SIK TIPOBOJUTH OLIHKY PIBHS 3a0pyAHEHHS TPYHTIB CLIBCHKOTOCHOJAPCHKHUX
Jrib 1 BCTAHOBJIOBATH KaTEropil0 3a0pyaHEHHS Ta MOXIJIMBI HaINpsIMKU
MOIaJIBIIIOTO BUKOPUCTAHHS

[Tutanns no moxayso 3M-II3

B sxux a3zoBux craHax MOKe 3HaXOJUTUCH BOJA B IPyHTaX?
Sxi kareropii BOJU JOUIIBHO BUALIATH?

CK1IbKH BUAIB PO3PI3HAIOTH y KaTeropii 3B’ s13aHO01 BOIH?
CK17bKM BUAIB PO3PI3HAIOTH y KaTeropii BUIbHOI BoAMU?

[I{o Ha3MBaIOTh OBHOIO BOJIOTOEMKICTIO IPYHTY?

H_IO € BAXJIMBOIO XaPAKTCPUCTHUKOXO IPUPOAHOIO CTAHY IPYHTY

o siBysie cO6010 MBHAKICTH (HiTbTpaIii?
SIKi MO3HAYAIOTh TEHETHYHI TOPU3OHTHU?

. 1110 € OCHOBHUMU TaKCOHOMIYHUMH OJIMHULIIMHU palOHYBaHHS IPYHTIB?

10 ki po3pi3HSIOTH MOSICU?

11.5Ix1 po3pi3HAIOTH TPYHTOBO-010KIIMAaTHYHI 001aCTi?

12.51xi BUAIASIOTH TPUPOJIHI TPYHTOBI 30HU?

13.3a sskuMu JaHUMHU MO’KHA BU3HAYUTH TITPOCKOMIYHY BONOTICTh (W).

N

o0k w

~

8.
9.

[Tutanns no moaymo 3M-114

Sk Bu3HaunTH rymycy meronom [.B. Tropina?

Sk po3paxoByeThCst KOEIIIEHT IepepaxyBaHHs PE3yJIbTATIB aHATI3Y
HOBITPSIHO-CYXOro IpyHTY Ha cyxuit (Ki.o0)

3a AKMMH JaHUMH BU3HAYAIOTHCSI CYMU OOMIHHUX OCHOB?

SIK OOUMCITIOETBCS CTYIIEHb HACUUEHOCTI TPYHTIB OCHOBaMH?

STk MOKIJIMBO PO3paxyBaTH TAPOITHUHY KUCIOTHICTH?

3a I0TIOMOT010 SIKUX JAaHUX MOXKHA PO3paxyBaTh MOKa3HUKH BOJIOTOCTI,
MOPUCTOCTI Ta MUIBHOCTI TPYHTY?

1o po3yMitOTh i CTPYKTYPOIO IPYHTY?

SIk o6uncmoTh KoeditieHTt crpykrypHocTi (K)).

JlaTh OLIHKY CTPYKTYpPHOTO CTaHy TIPYHTY, BUKOPHUCTOBYIOUM KOEPIIIEHT
CTPYKTYPHOCTI.

10.3a skuMU JaHUMH BU3HAYAETHCA MILTIbHICTH TBEPO01 ha3u IPyHTY?
11.3a skuMH JaHUMH BU3HAYAETHCS MIUTBHOCTI IPYHTY 3 PO3CUITHOTO 3pa3Ka?
12.3a sskuMH JaHUMH BU3HAYA€ETHCS IOPUCTICTh IPYHTY Ta HOPUCTOCTI aeparii
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4. IMTAHHA 10 3AXOA1IB IIOTOYHOI'O, IIICYMKOBOI'O

TA CEMECTPOBOI'O KOHTPOJIIO

4.1. TecToBi 3aBJaHHS 10 MOAYJIbHOI KOHTPOJILHOI podoTu Mmoay.Jas 3M-JI1.

Noz/n SAIIMTAHHSA JITEPATYPA
1 | ki ocHOBHI 3a7a4l reoximii? [1] cTop. 13
2 3 SKUMU HayKaMH 1OB’ si3aHa Te0XiMist? [1] cTop. 13
[2] cTop. 4
Ski BUCHI BBAKAIOTHCS 3aCHOBHUKAMH T'€OXIMii? [3] cTop. 12,13
4 | Skwif i3 HA3BaHWX BUCHUX BUJAB MEPINU MiApydHHK 3 reoximii? | [2] crop. 10
[3] cTop. 14
5 |Skuii i3  Ha3BaHMX  BYCHMX  omyOJikyBaB  poborty | [1] cTtop. 10
"PO3MOBCIO/KEHICTh XIMIYHUX €JIeMEHTIB", sika € mepuM | [2] crop. 4
y3araJbHEHHSIM JaHUX MPO XIMIYHUHN CKJIAJl 36MHOT KOpH? [3] cTop. 12
6 | SIki OCHOBHI aCIeKTH reOXIMIYHUX JTOCIIIKEHb? [1] cTop. 13
7 | SIxi ocHOBHI 00’ €KTH BUBUEHHSI KOCMOXIMIi? [2] cTop. 20
8 SIka KUIBKICTh XIMIYHHUX eJeMeHTIB 3Hainena ua CoHi? [2] cTop. 20
9 S po3MOAISIOTECS METEOPHUTH 3a CBOIM CKJIaIoM? [2] cTop. 21
10 | Ha3Bitb HaliGinb11y Tu1aHeTy COHSYHOI CUCTEMU [2] cTop. 24,25
11 | Ha3BiTh BiCiM HAMMONIUPEHININX Y 36MHIi KOpI1 €JIEMEHTIB. [1] cTop. 203,204
12 | Skwii ckiag mae mitocdepa? [2] cTop. 27,28
13 | Sxwmii ckian mae sypo 3emuni? [2] cTop. 26,27
14 | [llo € ocHOBOO T€OXIMIYHUX KJIACU]IKAI[Il €JTEMEHTIB? [2] cTop. 89
15 | Ha yomy 6a3yerbes reoximiuna knacudikargis B.M. Tompmmmigra? | [2] crop. 89
16 |Ilo mokmameHo B OCHOBY reoximiunoi kiacudikamii B.I. | [2] cTop. 90
Bepnasncwskoro? [3] cTop. 44,45
17 |Ha ckinpkm OJOKiB  mojiieHi  XiMiyHi  eilemeHTd 3a | [2] crop. 89,90
knacudikarmiero O.M. 3aBapuiibkoro ?
18 | fIki ocobmmBocTi ToOKIameHO B oOcHOBY kiacudikamii O.L. | [2] crop. 90
ITepenbmana? [3] cTop. 44,45
19 | fIky Ha3By Mae OaraTopa3oBa y4yacThb PEUYOBHMH Yy mpouecax, mo | [4] crop. 32,33
MPOTIKaIOTh B aTMocdepi, rigpocdepi, aiTochepi, 6iochepi? [3] cTop. 65,66
20 | JlaiiTe BU3HaUEHHs MEXaHI4HINA Mirparii XiMiYHIX €JIEMEHTIB. [1] crop. 200
21 | o take reoximiunmii 6ap’ep 3a BuzHaueHHsM O.1. [lepenamana? | [1] crop. 204,205
22 | Ha3BiTh OCHOBHI TN 0ap’€piB. [2] cTop. 86
23 | Ik posmoainsOThCcs Oap’epw 3a HANPSIMKOM IMOTOKY Mirpaii | [1] crop. 225,226
€JIEMEHTIB, [0 PYXAIOThCS B MITPAIItHOMY MOTOIT ? [2] cTop. 86,87
24 | Sk wiacudikyloThCs ¢isuko-ximiuni Oap’epu 3a HakomuueHwsM | [2] cTop. 87
XIMIYHHX €JIEMEHTIB? [3] cTop. 75,76
25 | 1o Take KOMIUIEKCHI TeoXiMivHI 6ap’epu? [2] cTop. 86,87
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26 | Ha3BiTh O6ap’epm, siki € HaOUTBIIT HEOE3MEUHUMHU JIJIs TPYHTIB [1] cTop. 226,227
27 | HapaiiTe BU3HAYCHHS TEXHOTEHHOI Mirpallii XiMigyHuX enemMeHTiB. | [1] cTtop. 226,227
28 |Illo € MeTOmOJIOTIYHOIO OCHOBOIO BHBYCHHS TeoXiMiuHuX | [2] cTop. 86
aHoMain?
29 | o Take reoxiMivuHi aHOMAi1? [1] cTop. 220,221
30 | fSIka TexHOreHHAa aHOMAaJisl HA3MBAETLCS TEXHOT€HHHUM opeosioM | [1] cTop. 222,223
pO3CIsTHHS?
4.2. TecToBi 3aBJaHHA IJIs1 MOAYJbHOI KOHTPOJLHOI podoTu 3M-JI2
No3/m 3AIIUTAHHSA JIUTEPATYPA
1 o take atmocdepa 3emiti? [2] cTop. 161,162
[3] cTop. 120,121
2 | SIxi ocHOBHI cKkia0Bi yacTHHH aTMochepn 3emri? [2] cTop. 162,163
3 | SIxuit BIICOTOK KHCHIO Yy aTMOcdepi 3emui? [2] cTop. 162,163
4 | SIki n'ATh TOJIOBHHMX MOCTIMHUX KOMITOHEHTIB Tporochepu? [2] cTop. 162
[3] cTop. 124
5 [Ilo Take map O30HY 1 sKe HOro 3HaUYCHHS? [2] cTop. 162
6 | Sxwuit cknag migzemHoi arMocdepu? [2] cTop. 163,164
7 | SIxi BOAM BIIHOCATHCS O MAaTEPUKOBUX (HA3EeMHHX)? [2] cTop. 142,143
8 | SIxkuit OCHOBHUI XIMIYHHI CKJIa] MATEPUKOBHX BOJ? [2] cTop. 143
9 Ha3BiTh ¢i31uK0-XiIMIYHI IPOLECH, SIKI MPOTIKAIOTh y NMpupoaHux | [4] ctop. 32-35
BOJIaX
10 | flkum  TepMiHOM  KOPUCTYIOThCS  JJsi  XapakTepucTtuku | [4] crop. 213
MiHepaJli3alii MopchbKoi a0 OKeaH14YHO1 BOU?
11 | SIki OCHOBHI THIIH IMA3EMHUX BOJ? [4] cTop. 182
12 | SIki ocoGmuBocTi QopmMyBaHHS XIMIYHOTO CKjiamy mig3emHux | [4] crop. 182,183
BOJI?
13 | SIki aBi rpynu MiHEpaJbHUX BOJI 3YCTPIUalOThCs Ha YKpaiHi? [4] cTop. 193
14 | SIki xapakTepHi KOMIIOHEHTH Ta crienudiuni Qi3uyHi BractuBocTi | [4] crop. 193,194
MaroTh MiHEpaJIbH1 BOJIU?
15 | flk Ha3uBaeThcs oOOOJIOHKAa 3emuti, yTBOpeHa TIpyHTOBUM | [3] cTop. 51
MTOKPUBOM?
16 | Jlaiite BuW3HAueHHS TPYHTIB K OiokocHoi cucremu 3a B.B. | [3] crop. 51
JloxyuaeBum.
17 | SIxi pe4OBHHH TPYHTIB BOJOIIIOTH AYXXe BHUCOKOIO copOmiiiHotw | [3] ctop. 51,52
3/IaTHICTIO?
18 | Hapaiite Bu3naueHHs Hoocdepu 3a B.I. BepHaacbkum. [3] crop. 77
19 | SIki Tpu OCHOBHI TPy YHMHHHKIB, 10 KOHTPOJIOKOTH CTiHKicTh | [1] cTop. 231
nanamadTHUX cucteM, BuauieHi ConnneBoro H.M.?
20 | Haiire Bu3HaueHHs TexHodinbpHOCTI 32 A.l. [Tepeapmanom [3] cTop. 79
21 | Slxi MeToau MPOTHO3YBaHHS HaWYacTillle BUKOPHCTOBYIOTH Y | [1] cTop. 240




24

CHUCTEMI MOHITOPUHTY?

22 | Slxe mpu3HAYCHHS €KOJIOTIYHOTO MOHITOPIHTY? [1] cTop. 240

23 | [Ilo take hoHOBHUI FreOXIMIYHHI MOHITOPIHT? [1] cTop. 241

24 | IIlo Take reoxiMiuHI KpUTEPii, sIKa ix mepeBara? [1] cTop. 242

25 | Sk wiacuQikyroThes JTaHAMAPTHO-EKOJIOTIYHI TporHo3u 3a | [5] crop. 204
4acoM yIMepe/KEHHsS, TOOTO BiApPI3KOM dYacy, Ha SKHH
POTHO3YETHCS JaH A THO-EKOJIOT1YHA CUTYallis?

26 | Slkmii CTPOK YHEpEIKEHHS CepeaHbOCTPOKOBOro naHmmadrHo- | [S] crop. 205
€KOJIOTIYHOTO MTPOTHO3Y?

27 | SIx 3a cBOIM NIpPU3HAYEHHSM BiIPIi3HAIOTHCSA KOPOTKOCTPOKOBI Ta | [5] crop. 205,206
JOBTOCTPOKOBI IPOTHO3U?

28 | Sk momunAOThCS  JaHAmA@THO-EKOJOTiuyHI  mporHo3u  3a | [5] crop. 206,207
MIPOCTOPOBUM MacITabom?

29 | ki OCHOBHI METOIN JanamadTHO-eKooriuHoTO | [5] cTop. 207-209
MPOTHO3YBAaHHS?

30 | Bim skuX 4YMHHHUKIB 3aJeXKUTh BUOIp Merony mnaHamadTHO- | [5] cTop. 207
€KOJIOT'IYHOT'O TPOTrHO3yBaHHS?

4.3. TectoBi 3aBIaHHsI 10 MOIYJIbHOI KOHTPOJIbHOI po6oTu Moay.asi 3M-JI3
Nez/n SAMTUTAHHSA JITEPATYPA
3M-JI3

1 | IIlo Ha3UBa€ETHCS CTPYKTYPOIO IPYHTY? [1] c.18

2 | Ha sxi BmacTUBOCTI TPYHTY BIUIMBAE WOTO rpaHyiaomerpudnwuii | [2] c.70-72
ckinan?

3 [[flo Take rpa"nynomMeTpuuHuil ckiaang r1pyHty? UYum BiH | [1] c. 21
MpeACTaBICHUMN? [2 ¢. 70

4 | Illo Bu3Haua€ rpaHyIOMETPUYHUIN aHATI3? [2] ¢.75

5 | MeTtoau rpaHylIOMETPUYHOTO aHATIZY [2 ¢.75,76

6 | [lepeniuiTh OCHOBHI THIH I'pyHTOTBOpHUX nopin CHJI [1] c. 19

7 [Ilo Ha3uBa€THCS TEHETUYHUM TOPU3OHTOM? [1] c. 16

8 | lo Ha3uBaeThCsl MEXaHIYHUM CKJIAJOM 1 sIKi OyBaloTh IpyHTH 3a | [1] c¢.21
LI€I0 03HAKOIO?

9 | SIKi TpyHTH HA3UBAIOTHCS JIETKUMHU? [1] ¢.23

10 | Busnaurte Miciie IpyHTY B HA3€MHHUX €KOCHCTEMAaxX [2] c.5-8

11 | OxapakTepu3yiiTe IpyHTO3HABCTBO K HAyKy, OCHOBHI moyokenus | [2] ¢.10-14
Ta €Tay PO3BUTKY I'PYHTO3HABCTBA

12 | O6rpyHTyiiTe 3B'I30K TIPYHTO3HABCTBA 3 IHIMIUMU Haykamu 1 |[2] ¢.9-15
Ha3BITh OCHOBHI PO3/IiJIM IPYHTO3HABCTBA

13 | Ha3BiTh TOJIOBHI METOMOJIOTIYHI MPUHOUNK  TeHeTu4Horo | [2] ¢.15-16
I'PYHTO3HABCTBA.
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14 | Ha3BiTh OCHOBHI METOIHW JOCIIKCHb, SIKI BUKOPUCTOBYIOThCS B | [2] ¢.17,18
IPYHTO3HABY1N HayIll
15 | Ilo po3yMirOTh TiJ €K30T€HHUMH MpollecaMH 1 BHUBITproBaHHsIM | [1] c.4
TipChKUX TOpia? .
16 | aiiTe xapakTepucTHKY (i3MYHOTO BUBITPIOBAHHS [1] c.8
[2] c.43
17 | ®i3uko-MexaHI4HI BJACTUBOCTI IPYHTY. Big doro 3anexars? [1] c.41
18 | o Ha3MBa€THCS CTPYKTYPHICTIO Ta CTPYKTYPOIO IPYHTY? [1] c.18
19 | biomoriyHa CTHIICTH IpPYHTY, ii 3HadeHHs I Oiojoriunux | [2] c.146
IPOLECIB, IO B1I0YBAIOTHCS Y IPYHTI.
20 | lo Ha3uBaeTHCS BOMPHOIO 3/IATHICTIO IPYHTY? [1] ¢.29
21 | OxapakTepHu3ylTe IPYHT 5K TpboX(pa3oBy cucTeMy [2] c.108
22 | lllo mpeacTaBisOTh COO00 KOJIOIIN IPYHTY? [1] ¢.31
23 | SIk yTBOPIOIOTBCS Ta 3 YOTO CKJIAJIAOThCsl MiHEpasbHi, opradivdi | [2] ¢.109
Ta OpraHo-MiHepaabHI KOJOIau?
24 | SIxi BMacTUBOCTI MpUTaMaHHI KOJIOifaM IpyHTY? [1] c.31
25 | o Take rpyHTOBU BOMPHUI KOMILIEKC? [1] ¢.30
26 | Ski Buau BOMpaHHS 3ycTpivaroTbes B rpyHTax? Oxapakrepusyiite | [1] ¢.29,30
1X.
27 | llo Take emHicTh BOUpAHHS 1 BiJ] YOTO BOHA 3aJIEKHUTH? [1] c.33
28 | flki TpyHTM HalexaTh 10 HACHYCHHX OCHOBaMH, a siki - no |[1] c.34
HEHACUYEHHUX?
29 |3a paxyHOK SIKMX JDKEpesl OpraHiyHUX pPEeYoBUH YTBOproeThes |[1] c.23
T'YMYC B IPYHTI?
30 | 3 AKMX KOMIIOHEHTIB CKJIa/1al0ThCsl TYMYCOB1 KHCIIOTH? [2] c.84
31 | Knacudikarriss ocaioBUX MOPiT [2] ¢.97
32 | Lo Take panioakTUBHICTH IPYHTIB? UMM BOHA BU3HAYAETHCA? [1] c.67
33 | Bixg 9oro 3ajexuTh CKJIaJ TPYHTOBUX PO3YHHIB? [1] c.65
34 | lllo Ha3UBaETHCS MAaKpOEIEMEHTaMu? [1] c.65
35 | Ulo BxoauTh 10 mOpoau G10XIMIYHOTO TOXOIKEHHS? [2] ¢.99
36 | UuM BUKIMKAETHCS MITYYHA PaJiOAKTUBHICTH? [1] c.68
37 | B ssikomy cTaHi MOXYTh 3HaXOAUTUCH MIHEPATIH OCAJOBUX MOPI? [2] c.96
38 | lllo Take rymyc (meperniii)? [1] c.24
39 | OxapakrepusyiiTe TyMiHOBY Ta ()yITHBOKUCIOTH [1] c.24
40 | BniuB pi3HMX CHOIYK T'yMYCOBHMX KHCIOT 3 MIHEpaJbHOIO 4acTuHOIO | [1] c¢.24

TPYHTY Ha IPYHTOYTBOPEHHS 1 BJIACTUBOCTI IPYHTY
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4.4, TecToBi 3aBJaHHS 10 MOAYJIbHOI KOHTPOJIBLHOI podoTu MoayJsi 3M-JI4

Nes/m 3AIIUTAHHSA JIITEPATYPA
3M-J14

1 OxapakTepusyiTe KaTeropii por04ocTi IPyHTIB. [1] ¢. 72

2 | o Take pomtouicTh IpyHTY? EneMeHTH pOAIOYOCTi IPYHTY. [1] c. 72

3 Kateropii poarodocTi IpyHTy [1] c. 72

4 | ®akropu, IO JIMITYIOTh POAIOYICT IPYHTY Ta iX YCYHEHHS. [1] c.72

5 | SIki po3pi3HAIOTH BUAU POIHOUOCTI? [1] c.72

6 | ‘i icHytoTh OpMH IPYHTOBOIO MOBITPSI? [1] c. 60

7 YuM BU3HAYAIOTHCS TOBITPSIHO-(Di3UYHI BIIaCTUBOCTI IPYHTY? [1] c. 62

8 Yum  XapakTepusyeTbcsl IOBITPSAHMM pexuM IpyHTy? Meroau Horo | [1] ¢.63
peryntoBaHHs"?

9 Yum BifIpI3HAETBCSA CKJIaJd IPYHTOBOrO IOBITps Bix armocdeproro i |[1] ¢.60
qomy?

10 | Oxapakrepu3yiiTe INOBITPOIPOHMKHICTh, MOBITPOEMHICTH Ta aepauito | [1] ¢.62,63
rpyHTy. Bin yoro Bonu 3anexarp?

11 | fx BinOyBaeTbcs ra3o00MiH Mik IpyHTOM 1 armocteporo? Illo take | [1] c.64
«IHMXaHHS IPYHTY»?

12 | Oxapakrepusyiite JKepea Temia B IPyHTi. [1] c.55

13 | OxapakTepusyliTe OCHOBHI TEIJIOBi BIACTHBOCTI IPYHTIB [1] c.55-57

14 | Jlafite BM3HAa4YeHHS TaKHMX BJIACTMBOCTEH IPYHTy: TemonornuHanns, | [1] ¢.56
TEIJIOBUIPOMIHIOBAHHS, TEINIOEMHICTh, TEIJIONPOBIIHICTb.

15 | Big 9oro 3ajeuTh TEIUIOEMHICTh TPYHTY? [1] c.56

16 | B Axux rpyHTax BHMIIA TEIUIOEMHICTH 1 TEMJIONPOBIAHICTL: B INIMHUCTHX | [1] ¢.56
YU TIIIAHUX, BOJIOTUX Y CYXHX?

17 | lllo Ha3MBaETHCsI €PEKTHBHOIO TETUIOEMHICTIO? [1] ¢.57

18 | fIx perymoBatu TEIUIOBMH pPEXHMM IPYHTY B yMoBax xonogHoro | [1] c.60
KJIiMary?

19 | Haiite Bu3HAa4Y€HHs TPYHTOBO-TiAPOJIONIYHUX KOHCTAHT. Big woro Bonu | [1] c. 46
3a1eXKaTh?

20 | SlkumM NOKa3HMKAMM XapaKTEPU3YETHCA BOAHMU pexxuM IpyHry? Tunm | [1] ¢.53
BOJIHOTO PEKUMY

21 | B yomy nonsrae CyTh BEpTHKAIBHOI 30HANBHOCTI IPYHTIB 1 ii mpuuman? | [2] ¢.513-519

22 | SIki icHyIOTh BIIAMIHHOCTI B XapakTepi BEpTHKaJIbHUX IPYHTOBHMX 30H B | [2] ¢.520
pi3HUX mupoTax?

23 | SIk yTBOPIOIOTBCS Ta 3 YOTO CKJIAJal0ThCsl MiHEpasbHi, opraHiudi | [2] ¢.109
Ta OpraHo-MiHepaIbHi KOJI0iu?

24 | SIki BIacTUBOCTI MpUTAMaHHI KOJIOilaM IPYHTY? [1] c.31

25 | o Take rpyHTOBHI BOMPHUIN KOMILJIEKC? [1] c.30

26 | Sxi Buam BOMpaHHS 3ycTpidaroThbesl B IpyHTax? Oxapakrepusyiite | [1] ¢.29,30
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iX.

27 | o Take eMHiCTh BOMpaHHS 1 BiJl YOTO BOHA 3QJICIKUTH? [1] c.33

28 | Sxi TpyHTH HalexaTh A0 HAacHYE€HHWX OCHOBaMH, a ski - 1o | [1] c.34
HEHACUYCHUX?

29 | 3a paxyHOK SIKHX JDKEpel OpTraHiYHMX pPEYOBHH YTBOprOeThes | [1] ¢.23
T'yMYC B IpYHTI?

30 | 3 AKX KOMIIOHEHTIB CKJIAJJAIOTHCSI TYMYCOB1 KHCIIOTH? [2] c.84

31 | BigHocHuit XapakTep pOAIOYOCTi TPYHTY [1] ¢.72

32 | V Akux npangx rimOoKo BUCBITIIOBAIMCH IMTaHHA POa0YoCTi IpyHTY? | [1] €.72

33 | Ski icHyI0Th (hOpMH IPYHTOBOTO TOBITPS? [1] c.60

34 | lllo Take agcopOoBaHe TPYHTOBE MOBITPS? [1] c.61

35 | fIkuil BIUIMB Ma€ NOBITPSAHUN PEKXMM IPYHTY Ha KUBJEHHsA pociuH i | [1] c.64
MIKpOO10JIOTT4HI MpoIecu?

36 | SAxumu npuiioMaMu MOXKJIMBO PETYIIIOBATH MOBITPsHUI pesxuM IpyHty? | [1] c.64

37 | Big dYoro 3anexuTh TENJONOINIMHAHHA Ta TEMJIOBUIPOMiHIOBaHHA | [1] ¢.56,57
IpyHTY?

38 | Illo Ha3uBaeThcs €PEKTUBHOIO TEILUIOEMHICTIO? [1] ¢.57

39 | Lo Tpeba po3ymiTu mix 3araabHUM, KOPMCHUM Ta "MepTBuM" 3amacom | [1] c.51
BOJIOTH B IPYHTI?

40 | OcuosHi Turm rpyHTiB Cremy, Knacugikaris [2] ¢.418

4.5. KoHnTpoJbHi 3aBaaHHs 10 icnuty po3aia 1 OcHoBu reoximii
Nez/m SAIIUTAHHS JITEPATYPA
1 Ski ocHOBHI 3a7a4i Te0XiMii? [1] cTop. 13
2 3 SIKUMH HayKaMH TT0B’ s13aHa TeoXiMis? [1] cTop. 13
[2] cTop. 4
3 SIki BUEHI BBaXKAIOTHCSA 3aCHOBHUKAMHU Ie0XiMii? [3] cTop. 12,13
4 | Slkwuii 13 Ha3BaHUX BUEHUX BUJAB MEPIINN MiAPYYHUK 3 Teoximii? | [2] ctop. 10
[3] ctop. 14

5 Axmit 13 Ha3BaHMX  BYEHMX  omyOmikyBaB  pooorty | [1] cTop. 10
"PO3MOBCIOJIKEHICTh XIMIYHUX €JEeMEHTiB", sika € mepmuM | [2] cTop. 4
y3araJbHeHHSAM JaHHUX NPO XIMIYHUN CKJIa] 3eMHOi KOopH? [3] cTop. 12

6 SIk1 OCHOBHI aCIIEKTH T€OXIMIYHHUX JTOCIIKEHb? [1] cTop. 13

7 | SIxi ocHOBHI 00’ €KTH BUBYEHHS KOCMOXIMii? [2] cTop. 20

8 SIka KUIBKICTh XIMIYHHUX eJeMeHTIB 3Haiinena Ha CoHi? [2] cTop. 20

9 K po3MOAIISAIOTECS METEOPHUTH 3a CBOIM CKJIaoM? [2] cTop. 21

10 | Ha3Bitp Haitbu1bmy ianeTy COHSIYHOT CUCTEMU [2] cTop. 24,25
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11 | Ha3BiTh BiciM HaWMOMKUPEHININUX Y 36MHIH KOPI €JIEMEHTIB. [1] cTop. 203,204

12 | Sxwii ckimag mMae sitocdepa? [2] cTop. 27,28

13 | Sxwuii cxiran Mae sapo 3emiti? [2] cTop. 26,27

14 | Illo € ocHOBOIO TEOXIMIYHMX KJIacH(iKaIliii e1eMEHTIB? [2] cTop. 89

15 | Hayomy 0a3yerbcd reoximiuna knacudikaris B.M. Tonpmmmiara? | [2] crop. 89

16 |Illo mokmameHo B oOcHOBY reoximiyHoi kiacudikamii B.I. | [2] cTop. 90
Bepnancbkoro? [3] cTop. 44,45

17 |Ha ckinpku  ONOKIB  TOAUIEHI  XIMIYHI  ejdeMeHTH 3a | [2] ctop. 89,90
knacudikamiero O.M. 3aBapuiibkoro ?

18 | fIki ocoOmmBocTi ToOKIameHO B oOcHOBY kiacudikamii O.L. | [2] crop. 90
[Tepenbmana? [3] cTop. 44,45

19 | SIxy Ha3By mae GaraTopa3oBa y4acThb PEUYOBHMH Yy Mpoliecax, mpo | [4] cTop. 32,33
MPOTIKaTh B aTMocdepi, riapocdepi, aitochepi, 6iochepi? [3] cTop. 65,66

20 | JlaiiTe BU3HAYCHHS MEXaHIYHIN Mirpallii XiMiYHUX €JICMEHTIB. [1] cTop. 200

21 | o Take reoximiunmii 6ap’ep 3a BuzHaueHHsiM O.1. [lepenpmana? | [1] ctop. 204,205

22 | Ha3BiTh ocHOBHI TUTIH Oap’€piB. [2] cTop. 86

23 | SIx po3mominstoThes Oap’epy 3a HAMPSMKOM IMOTOKY Mirparmii | [1] cTtop. 225,226
€JIEMEHTIB, [0 PYXAI0ThCSI B MirpariifHoMy noToIti? [2] cTop. 86,87

24 | SIx ximacuikyrOThCs (isuko-ximiuni Gap’epu 3a HakomuueHusM | [2] cTop. 87
XIMIYHHX €JIeMEHTIB? [3] cTop. 75,76

25 | 1o Take KOMILIEKCHI TeoxiMiuHi 6ap’epu? [2] cTop. 86,87

26 | HasBiTh 6ap’epu, siki € HaMOUTbIIT HEOE3MEUHUMHU JIJI TPYHTIB [1] cTop. 226,227

27 | HapaiiTe BU3HAYeHHS TEXHOTEHHOT Mirpallii XiMiyHUX eaemMeHTiB. | [1] cTtop. 226,227

28 |IIlo € MeTOAOJOTIYHOI OCHOBOI BHBYEHHS TI'eoXiMiuHMX | [2] cTop. 86
aHoManin?

29 | [lo Take reoxiMivHi aHOMATIi? [1] cTop. 220,221

30 | flka TexHOTeHHA aHOMAJis HA3MBAETHCSA TEXHOTEHHHMM opeoiioM | [1] crop. 222,223
pO3CisiHHS?

31 | o Ttake atmMocdepa 3emii? [2] cTop. 161,162

[3] cTop. 120,121

32 | SIxi OCHOBHI CKJIa[]0B1 YacTuHU aTMochepu 3emii? [2] cTop. 162,163

33 | Skuii BiACOTOK KHCHIO y aTMocdepi 3emi? [2] cTrop. 162,163

34 | SIki n'STh TOJOBHUX MOCTIHHUX KOMIIOHEHTIB Tporochepu? [2] cTop. 162

[3] cTop. 124

35 | o Take map 030HY i siKe HOro 3HAYCHHS? [2] cTop. 162

36 | Axuit cknan migzemMHoi armocdepu? [2] crop. 163,164

37 | SIxi BoAM BIIHOCSTHCS A0 MAaTEPUKOBUX (HA3E€MHHX)? [2] cTop. 142,143

38 | SIxuit ocHOBHUI XIMIYHMIA CKJIA]] MATEPUKOBHUX BOJ? [2] cTop. 143

39 | Ha3BiTh (hi3uko-xiMiuHI MPOIECH, K1 MPOTIKAIOTh y NMpupoanux | [4] crop. 32-35
BOJIax

40 | SlkumM  TEepMIHOM  KOPHUCTYIOTBCS  JUIsl  XapakTepuctuku | [4] cTop. 213
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MiHepaJi3alii MOpCchKOi a00 OKeaHIYHOT BOAM?

41 | SIki OCHOBHI THUIIW IIJ3¢MHUX BOJI? [4] cTop. 182

42 | SIxki ocobmuBocTi (hopMyBaHHS XIMIYHOTO CKiIaay mig3eMHux | [4] crop. 182,183
Box?

43 | Sxi gBi TpymM MiHEpANTBHUX BOJ] 3yCTPIUalOTHCS Ha Y KpaiHi? [4] cTop. 193

44 | SIki xapakTepHi KOMIIOHEHTH Ta crienudiyni $izuyHi BracTuBocTi | [4] crop. 193,194
MaroTh MiHEpaJbHI Boau?

45 | Sk wHaswBaeThcsa OO0ONOHKAa 3emii, yTBOpeHa TIpyHTOBUM | [3]ctop. 51
TOKPUBOM?

46 | Jlaiite BuM3HA4YeHHsS TPYHTIB SK OiokocHOi cucremu 3a B.B. | [3] crop. 51
JlokydaeBuMm.

47 | SIki pedOBHHH TPYHTIB BOJIOAIIOTH JTy)K€ BHCOKOIO copOmiitHoro | [3] cTop. 51,52
3/1aTHICTIO?

48 | Hapaiite Bu3HaueHHs Hoocdepu 3a B.1. BepHancbkum. [3] cTop. 77

49 | SIki TpY OCHOBHI T'PYIM YMHHHUKIB, III0 KOHTPOJIIOIOTH CTIHKICTh | [1] cTop. 231
nanamadTHuX cucteM, BunuieHi Comnueoro H.M.?

50 | Jlaiite Bu3HaueHHs TexHO(DIbHOCTI 3a A.l. [lepensManom [3] cTop. 79

51 | SIki MeToaum MPOTHO3YBaHHS HaWYacTIiIlle BHKOPHCTOBYIOTH Y | [1] cTop. 240
CUCTEM1 MOHITOPUHTY?

52 | Slke mpu3HAYEHHS €KOJOTIYHOI'O MOHITOPIHTY? [1] cTop. 240

53 | o Take ¢hoHOBHIA TeOXIMIYHUN MOHITOPIHT? [1] cTop. 241

54 | lllo Take reoximMiuHi KpUTEpIi, sIKa iX nepepara? [1] cTop. 242

55 | Sk xmacudikyroThes JaHAMIAQTHO-EKOJOTIYHI TporHo3u 3a | [5] crop. 204
4acoM ymepe/KeHHs, ToOTO BiApI3KOM dacy, Ha SKUH
MIPOrHO3Y€EThCA JaHAIA(THO-EKOJIOT1YHA CUTYallis?

56 | Sxuit CcTpOK ymepemKeHHs CepeaHhOCTPOKOBOro JanamadTHO- | [S] cTop. 205
€KOJIOTIYHOT'O MPOTHO3Y?

57 | Sk 3a cBOIM NMpPHU3HAYEHHSM BIJIPI3HAIOTHCS KOPOTKOCTPOKOBi Ta | [5] cTop. 205,206
JIOBIOCTPOKOBI IMPOTHO3H?

58 | fx monimsAroThCS  JMaHAMA(THO-EKOJNOTIYHI  HporHO3u  3a | [5] cTop. 206,207
MIPOCTOPOBUM MactITabom?

59 | Axi OCHOBHI METOIU nra"amadTHO-ekooriyHoro | [5] crop. 207-209
IIPOrHO3YBaHHSI?

60 | Big sSkMX 4YMHHHKIB 3alleXuTh BUOIp Meroay maaHamadTHo- | [5] ctop. 207

€KOJIOTIYHOTO MPOTHO3YBAHHSA?

4.6. KonTpoJbHi 3aB1aHHs 10 icnuTy po3aij 2 'pyHTO3HABCTBO

Nez/m SAIIUTAHHS JITEPATYPA
1 Mo Take rymyc (mieperHiii)? [2] cTop. 24
2 3a pa)'ingOK SIKUX JKEPEN OPraHIYHUX PEYOBHUH YTBOPIOETHCS TYMYC B [1] crop. 23
TpyHTI’
OxapakTepu3yiTe IyMiHOBY Ta (pyJIbBOKHCIOTH. [1] cTop. 24
4 | 3 IKMX KOMIIOHEHTIB CKJIQJIaf0ThCS TYMYCOBI KHCIIOTH? [2] cTop. 84
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S |Sfki cmomykm yTBOPIOIOTBCS B pe3ydbTaTi B3aemofii | [2] crop. 84
MEPETHINHNX KUCJIOT 3 MIHEPAJIbHOIO YaCTUHOIO IPYHTY ?

6 | BlumB pi3HUX CHOJYK T'yMyCOBHX KHCIIOT 3 MiHepasibHOW | [1] cTop.243
JaCTMHOIO TPYHTY Ha TIPYHTOYTBOPEHHS 1 BJIACTHBOCTI
IPYHTY.

7/ | Slka KIUIBKICTh TyMyCy MICTUTBCA B OCHOBHHX THuIax | [1] crop. 25
IPYHTIB?

8 | UnuM pi3HHUTHCS SAKICHUN CKJIa] TYMYCY Mi30IHUCTHX IPYyHTIB | [1] cTop. 25
BiJl YOPHO3EMiB?

9 | EkosorivHa poJib TYMYCY. [1] cTop. 28

10 | IIlo Take OGoHiTyBaHHS? [1] cTop. 142

11 | SIk Bu3Ha4aeThcs 6an OoHITETY? [1] cTop. 142

12 | Sk nonminsoThCs KpuTepii OoHiTeTy? [1] cTop. 142

13 | Ilo ckmamaeTbcs I Kpalloi XapaKTePUCTUKH SAKOcTi | [1] crop. 143
TPYHTIB

14 | IlepemniuiTh TOPU3OHTAIBHI TIPYHTOBI 30HM 3 MiBHOYI Ha | [1] cTop. 240
niBieHb Ha Teputopli CHJI. Ixepeno

15 | B yomy nossirae 3aBaanHs OOHITYBaHHS? [1] cTop. 142

16 | Ha sixi¥f OCHOBI CKJIAJJa€THCS MACIIOPT I0JIS? [1] cTop. 143

17 | OxapakTepusyiiTe yMOBU IPYHTOYTBOPEHHS y 30HI [1] cTop. 82
Jlicocrerny.

18 | OmimuTh YyMOBU IpyHTOYTBOpeHHS Y Ilodmicci. [1] cTop. 76

19 | OxapakTepu3yiiTe yMOBH YTBOPEHHS JEPHOBUX IPYHTIB, [2] cTop. 285
JalTe X XapaKTEPUCTUKY Ta ONIIIUTh 1X BJIACTUBOCTI

20 | YMOBH yTBOpPEHHSI alfOBiaJIbHUAX IPYHTIB, 1X Kiacudikamis | [2] cTop. 298
Ta BJIACTUBOCTI.

21 | OxapakTepu3yiTe NOXO0KEHHS Ta €KOJIOTIYHY POJIb OOJIIT [2] cTop. 307

22 | Navite knacugikallito 00JIOTHUM I'PyHTaM Ta OIIIIUTH iX [2] cTop. 314
BJIACTUBOCTI.

23 | SlkmMu 03HAKAMH XapaKTePU3Y€EThCS JCPHOBUH Tporiec? [2] cTop. 266

24 | TlopiBHSANTE OCHOBHI BIIACTUBOCTI MiA30IMCTUX i nepHOBO- | [1] cTop. 78
N1A30JIMCTHX IPYHTIB. K1 3 HUX OUIbII poJtoyi?

25 | BukopuctanHs OOJOTHUX IPYHTIB B [1] cTop. 81
CIJIbCBKOTOCIIOAAPCHKOMY BUPOOHHIITBI. [2] cTop. 318

26 | Oxapakrepu3yiite MOp(HOJIOTIUHI O3HAKH CIPUX JIICOBUX [1] cTop. 88
IDYHTIB.

27 | Kimacudikariisi Ta BIaCTUBOCTI CIpUX JTICOBUX I'PYHTIB. [1] cTop. 90-92

28 | OxapakTepu3yiTe 3aX0/I1 MiABUIECHHS POIIOYOCTI CipuX [2] cTop. 353
JICOBUX IPYHTIB.

29 | Oxapakrepu3yiiTe OIiI30JIeHI IPYHTH, YMOBH X yTBOpeHHs1 | [2] cTop. 356
Ta KJ1acuQIiKaIi.

30 | Jlavite xiacudikarito yopHozemiB JlicocTery. [2] cTop. 386

31 | YMoBHu yTBOpeHHS Ta BIacTHBOCTI YopHO3emiB JlicocTemy. | [2] crop. 391
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32 | OxapakTepu3yiTe JyYHO-4YepHO3EMHI IPYHTH. [2] cTop. 401

33 | CilbChKOTOCIIONAPCHKE BUKOPUCTAHHS 1 3aX0/TH [1] crop. 95
I IBUINEHHS POIIOYOCTI IpyHTIB JlicocTemy.

34 | Ilepepaxyete i MOSCHITH TOJIOBHI 3aKOHOMIipHOCTI reorpadii | [2] cTop. 238
TPYHTIB.

35 | Po3kpuiiTe cyyacHi ysiBIE€HHS PO CTPYKTYpPY nenochepu [2] cTop. 239
(TPYHTOBOT'O MIOKPHUBY CBITOBOI CYIIIi).

36 | Ha3Bith (hakTOpwH, 10 BIUTMBAIOTH HA CTPYKTYPY IpyHTOBOTO | [2] cTOp. 238
OKPUBY.

37 | SIxi npuHIMIIA OYJIM TIOKJIaJICHI B OCHOBY Kiacudikariii [2] cTop. 73
rpyuTiB B.B. Jloky4yaeBum.

38 | SlkuM BEMOTaM MMOBHHHA BiINOBIAAaTH CydacHa HAyKOBa [1] cTop. 238
KJacuikariisi IpyHTIiB?

39 | [I{o po3yMirOTh ITiJT IPYHTOBHM THIIOM, IiTHUIIOM, POJIOM, [1] cTop. 74
BUJIOM, PI3HOBUJIHICTIO 1 pPO3PSAJIOM 1 1110 TTOKJIAICHO B
OCHOBY PO3MO/JILTY IPYHTIB Ha TaKi TAKCOHOMIYH1 OJIMHUIII?

40 | o mokaIeHO B OCHOBY MiJIPO3/LITY IPYHTOBOTO MOKpUBY | [1] cTop. 75
Ha 30HY, M1J30HY, 00JIaCTh, MPOBIHIIIIO 1 palioH?

41 | [IpuunHU TOPU3OHTAIBHOI Ta BEPTUKAIBHOT 30HATBLHOCTI [1] cTop. 240
I'DYHTIB.

42 | MOHITOPHHT TPYHTIB Ta HOTO 3HAYCHHS 11 O0POTHOH 13 [1] cTop. 152
3a0pyJIHEHHSIM HaBKOJHUIITHHOTO CEPETOBUIIA.

43 | Meroau Ta 3a71a4i OXOPOHU IPYHTIB. [1] cTop. 127

44 | Ha3BiTh OCHOBHI NPWYMHM BUHUKHEHHS Ta 3aXOJU [2] cTop. 258
nonepe/KEHHS Aerpajallii IpyHTIB.

45 | Buam epos3ii Ta 3axoau 60poTh0H 3 Hetro. Jkepeno [1] cTop. 128

[2] cTop. 533
46 | Ha3BiTh OCHOBHI IpUYMHU JAeryMidikallii IpyHTIB. [1] cTop. 138
[2] cTop. 544

47 | Illo Take ipurariiina epo3is, il IPUYUHA Ta 3aXO0/IH [2] cTop. 536
3anoOiraHHs?

48 | fIxe 3HaUYCHHS Ma€ CiBO3MiHA B 0OpOTHO1 3 epO3IHHUMU [2] cTop. 540
nporecamu’?

49 | [TpuunHU 3aCOJICHHS, OCOJIOHITFOBAHHS IPYHTIB Ta 3aX0/IU [1] crop. 138
I10J10 HEJOMYIIEHHS I[UX SBUIII.

50 | OxapakrepusyiiTe hakTopy Ta yMOBU IPYHTOYTBOPEHHS [1] cTop. 120
Kapmartcbkoi ripcbkoi 06J1acTi.

o1l | Knacudixkaris Ta BractuBOCTi rpyHTiB Kapmarcekoi ripeskoi | [1] cTop. 123
00J1acTi.

52 | B yomy nosifirae cyTh BEpTUKAIBHOT 30HAJIBHOCTI IPYHTIB 111 | [2] cTop. 513-519
PUYUHU?

53 | SIki iCHYIOTh BIIMIHHOCTI B XapakTepi BEpTUKAIbHUX [2] cTop. 520
I'PYHTOBHX 30H B PI3HUX HIMPOTAX?

94 | OcHoBHI TunU TpyHTIB CTeny, Kinacudikaris. [2] cTop. 418
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55 | YMoOBHM IpYHTOYTBOPEHHS B 30Hi cyxoro Crerry. [2] cTop. 433

56 | OxapakTepu3ylTe OCHOBHI THITH IPYHTIB 30HU CYXOTO [2] cTop. 435
Cremny.

57 | OxapakTepu3yiTe KalTaHOBI IPYHTH, 1X KIacu(pikaiis Ta [1] cTop. 100
BJIACTHBOCTI. [2] cTop. 438

58 | Ha sKi miaTHIM pO3MOAUISIIOTECS YOpHO3eMH? 3a IKUMH [1] cTop. 98
IIPUKMETAMH BOHU Pi3HATHECA MiXk c00010? [2] cTop. 419

59 | 3 IKHMX TOPU3OHTIB CKIATAETHC Podinb yopHo3emiB? Yomy | [2] cTop. 420
KapOOHATHUM TOPU30HT B OKPEMUX MIATHUIIIB YOPHO3EMIB
3aJIsirae Ha pi3Hid rianouH1?

60 | JlaliTe XapaKTEepHUCTUKY JIEPHOBO-III30JIUCTUM IPYHTAM, [1] cTop. 78
OynoBa ix npoduio Ta MOp(OJIOTIUHI O3HAKH.

5. ITEPATYPA JJIs1 BUBUEHHS JUCIUIIJITHA

Jlitepatypa no po3aisty OcHoBH reoximii
OcHoBHa JiTeparypa

1. IarokoB C.€..I'oxux A.Il. OcHOBU reoximii: HaBYaabHUN MOCIOHUK KwuiB:
Buma mik., 2011. 245 ¢

2. Yeptko H.K. I'eoxumusi: yuednoe nocooue. Mu.: bI'Y, 2008. 170 c.

3. Anexceenko B.A. Dxonorudeckas reoxumus: yueouuk. Mocksa: Jloroc, 2000.

627 c.

4. XinpueBcbkuit B.K., Ocamumii B.I., Kypuno C.M. OcHoBu riapoximii:
nigpyunuk. Kuis: Hika-Ilentp, 2012. 312 ¢

5. I'pomsuncekuiit M.JI. OcHoBu nanamadTHOI ekoJorii: MmiaApyyHUK. Kuis:
JIn6iae, 1993. 224 ¢

JonaTkoBa Jiteparypa

1. Tlenmemenko B.I.,, XinpueBcekuit B.K. 3arampna rigpoximis. KwuiB:
JIn6ine,1997. 382 c.

2. @®enopoBa [.B. Ilpaktukym 3 Oioreoximii sl €KOJIOTIB: HaBYaIbHUI
nociOauk. Kuis: «kKHT», 2007. 288 c.

3. BoiitkeBuu I'.A., MupomnuukoB A.3., IloBapenux A.C. u ap.. Kpartkwmii
crpaBoYHUK no reoxumun. Mocksa: Henpa, 1977. 184 c.

4. Tlepensman A.W. I'eoxumusi. MockBa: Beicur.mkona, 1989. 528 ¢

5. Cemenenko H.II. TI'eoxumus cdep 3emnu. Kuen: HaykoBa nymka, 1983.
142 ¢

6. Ilepenpman A.U. I'eoxumus 6mochepsl. MockBa: Hayka, 1973. 165 c.

7. T'pomsunckuii H.J[. YcTOoHYHMBOCTh r€0CHCTEMBI K aHTPOTIOTEHHBIM HAarpy3KaMm.
Kues: JIunen, 1995. 233c.

8. Cmuko M.M. Mirpariist XiMiYHUX €IE€MEHTIB Y 3eMH1i Kopi. JIbBiB, 1975. 99 c
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9. PonoB A.b., Spomesckuii A.A., MuraucoB A.A. XuUMHYECKOE CTPOEHHE
3eMHOW KOpBI U T€OXUMHUUYECKHI OallaHC TJIaBHBIX 3JIeMeHTOB. MockBa: Hayka, 1990,
182 c.

Ilepenik MeTOAUYHMX BKA3IiBOK 10 NPAKTUYHMUX 3aBAaHb Ta CPC

10. MeToauuHi BKa3iBKH JO CaMOCTIHOT poOOTH 3 guctuiuiiii «OCHOBHU
reoxiMii» s CTYIEHTIB 2-TO pOKYy JeHHOi (GopMH HaBuaHHS / YKiajad:
Kiuyk H.C., Oneca, OJJEKY, 2019. 24 c.

11.Enextponna 6i6mioreka OJJEKYwww.library-odeku.16mb.com

12. Penositapiit OAEKY http://eprints.library. odeku.edu.ua/

Jlireparypa a0 po3ainy [pyHTo3HaBcTBO
OcHoBHa

1. Tyman A.l. IpyHro3HaBcTBO: KoHcmekT Jiekmid. Opeca: Bum-Bo «TEC»,
2004. 161 c.

2. IMonsosuit A.M., I'yuan A.L, Iponosa O.0O. Ipynrosznasctso: miapyunuk. MOH
VYkpainu, Onec.aepxk.ekonor.yu-1. Opeca: Exosnoris, 2013. 668 c.

3. MeTtoauyHi BKa3iBKM J0 BUKOHAHHS JIA0OPATOPHUX POOIT 3 JIUCIUILIIHU
”OcHOBH Te0xiMii Ta IpyHTO3HABCTBO (Po3ain «['pyHTO3HABCTBOY) MJIs1 CTY/ICHTIB 2-
ro pOKy JIeHHOi Ta 3ao4yHoi ¢opMm HaBuanHs / Yxknamad: bapcykoBa O.A.,
Komnocoscrka B.B. Ogneca, OJIEKY, 2020. 39 c.

HoxaTkoBa

1. TTouBoBenenue. [lox pen. Kaypuuera 1.C. MockBa: Arponpomusaat, 1989.

2. IlouBoBenenme. Ilom pen. daresnoBa A.C., TaitumnoBa C.H. Mockasa:
Komoc,1972.

3. Ilpaktukym mno mnouBoBeaeHuto. llom pen. KaypuueBa W.C.  Mockaa:
Komoc,1980.

4. Atnac nouB Ykpaunckoit CCP. Kues: Ypoxaii, 1979.

5. Kauunckuit HA. ®usuka mous. T.1. Mocksa: Bricmasg mkona, 1965.

6. Kauunckuit H.A. ®usuka mous. T.2. MockBa: Bricmas mkona, 1970.

7. Oxopona rpynTiB. Kuis: 3nanns, 2001.

8. TlouoBenenue. Y.I. [TouBa u mouBooOpazoBanue. MockBa: Beicias mikona,
1988.

Q. [TouBoBenenne. Y.2. Tumbl mouB, UX reorpaduss U HCHOJb30BAaHUE.

Mocksa: Breiciias mxkoia, 1988.
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10. CnpaBoYHMK arporuJpoOJOTHUYECKUX CBOHMCTB 1ouyB YkpauHckoir CCP.
Jlenunrpan: ['mapomereonsaart, 1963.

11.Enextponna 6i6moTteka OJJEKYwww.library-odeku.16mb.com

12.Peno3itapiiit OAEKY http://eprints.library. odeku.edu.ua/
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MIHICTEPCTBO OCBITH I HAYKH YKPAIHH
OJECBKUUM JEP)KABHUU EKOJIOI'TYHUU YHIBEPCUTET

Inmezpanvna sioomicmo No OYIHKU 3HAHb CIMYOEHMI8 NO MOOYIAX
Kadgeapa ligpouiorii cyi,
daxyabTer [MI Pik HaBuaHus __ 2 I'pyna _ I'M-19 Cemectp __ 3
Jucouniaina OQcHOBU reoxiMii i TPYHTO3HABCTBO
MakcumajbHa KijibKicTh 6agiB: 100, 3a Teopernuny yactuny 60, 3a npakTuuny yacTuny 40
MpizBume Ta inimiamn uknagauya _ Kiayk H.C. .
OLiHKH MOAYJIBHOTO KOHTPOJIIO [aTerpanpHi OMiHKU
Teope- [Ipax-
NoNe Mpissume Ta Teopernuna yactuHa [pakTryHa YacTHHA THqII’{a TI/EIHa 3aragbHa 3a
imimiams crynesta M1 M2 M3 M4 | M1 | M2 | M3 | M4 ouimka |  A4x0Oarmxao
L) ya M YacTUHA 4YacTUHA CHCTEMA 0
Oamu Oamu Oamu Oanmu Oanm Oanmu OGanm Oamm G6amm % Oamm % OGamn % ECTS
Cunopenko B.C. 30 30 20 20 60 40
« » 20 p. Buxnangag Kiayk H.C.

« » 20 p. 3aBigyBau kapenpu [ITakip3anoBa X P.




MIHICTEPCTBO OCBITH I HAYKH YKPAIHH
OJECBKUM JEP)KABHUU EKOJIOI'TYHUU YHIBEPCUTET

Inmezpanvna eioomicmo No OYIHKU 3HAHb CIMYOEHMI8 NO MOOYIAX
Kadgeapa Ligpouiorii cyi,
®akyabrer [MI Pik nHaBuanns __ 2 I'pyna __ I'M-19 Cemectp __ 3
Jucnuniaina OQcHOBU reoximii i rPYHTO3HABCTBO
MakcumajibHa KUIBKiCTH 6aJ1iB:, 32 TeopeTH4Hy yacTuHy 60, 3a npakTH4YHy YacTuny 40
IIpizBuine Ta ininiann Bukiaagavya _ bapcykosa O.A.
O1uiHKY MOYJIBHOTO KOHTPOJIIO [HTEeTpaNBHI OIIHKH
. T 1 Teope- ITpak-
NoNo Mpissume Ta €OpeTHYHAa YacTUHA paKkTUYHA YaCTHHA o - 3araanHa 3a
HILiaIM CT OIliHKA 4-x Gan. IKaJI0
eata Ml M2 M M4 | M1 | M2 | M3 | M4
a yA 3 3 YJacTHHA YacTHHA cHeTeMa 0
Oamu Oamu Oamu Oanmm Oanmm Oanmm Oanm Oamm G6amm % Oamm % Oamm % ECTS
Cunopenko B.C. 30 30 20 20 60 40
« » 20 p. Buxnanau bapcykoBa O.A.

« » 20 p. 3aBigyBau kadempu [TonboBuii A M.
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