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1. Onuc HaByaapHol JucuuIIia BK 09 ”Ximis 3 ocHoBaMu reoximii”

CKJIaJIeHa BiJIOBIIHO IO TIPOTPaMHU MIATOTOBKHU JJIsl CTYJCHTIB CIIEN1aTbHOCTI

014. 07.Cepeons ocsima (I eoepaghis ) (BUOIpKOBA AUCIUILIIHA).

2,5
camocTiiiHoi po6oTtu —3,0

XapaKTepuCTHKa
. HAaBYAJIbHO1
HaitmenyBanHs Tanysp 3HaHb, . ;
. VCHUTUTIHUA
HOKA3HUKIB cneglaJlLchTL., AUCIT
OCBITHIH CTYII1Hb ACHHA 3a04Ha
dbopma dbopma
HaBYAHHS HaBYaHHS
o ‘ l'any3s 3HaHB O60B’SI3K0
KinekicTs Kpeauris —3 Ba
Ocsira/llegarorika ]
(BubipKOB
a)
Monyms —1 Pik miarorosku
3MICTOBUX MOAYJIB —1 2-u | -
CrerianpHICTD:
criemiasibHOCTI 014.07 Cemectp
Cepenns ocBita
(Teorpadis ) 1-i 1-i
3arajibHa KUJIbKICTh T'OJIUH Jlexuii
—90
16 rop. 4 ron.
JlaGopartopHi
- TOJ. - TOJ.
T o [TpakTHyHi
IDKHCBUX TONIMH JUTA OcBitHiii piBeHb: 6akazaBp 20Ton. | 4ron.
feHHOT hopmu CamocrTiiiHa poOoTa
HABYaHHS: ayIUTOPHUX o4 ron. | 82 roj.

InauBiTyanpHI 3aBIaHHS:

TOJI.

Bun konTpomro:

3aJIK

paHinie)

[TepexymoBH 1711 BUBYCHHS JMUCHMILTIHM (TEpETiK JUCIUILIIH, SKI MalOTh OyTH BHBYCHI

2. Mera i 3aB1aHHA HABYAJIHLHOI JUCHUILTIHU

MeTa HABYAJBHOI TUCIUILIIHU

Juciumuiina “XiMist 3 OCHOBaMH TreoXiMii” — BUOIpKOBa AWCHMIUIIHA JJISI MiATOTOBKHU

CTYJICHTIB piBHS BUIIO1 OCBITH OakanaBp i € 6a3010 /IS MOAAIBIIOT MIATOTOBKU (paxiBIliB

3a cnemianpHicTiO 014.07 Cepennst ocita (I'eorpadist )




Mera aucHMIUIIHM — TOJIATae B TOMY, OO ¢dopMmyBaTH y OakanaBpiB CydacHi 3HAHHS IIPO
XIMIYHI TpolecH Ta XIMIYHUH CKJIQJ, 3€MHOI KOpH, XHUBOI PEYOBHMHHU, 3aKOHOMIPHOCTI
MOIIUPEHHS Ta Mirpaiii XiMiYHHX eJEMEHTIB, IX KOHIEHTPALII0 1 PO3CIAHHS, XIMIYHHHA CKIaxn
3emi 1 ii 000JIOHOK NOMIMPEHHS 1 B3aEMHI OEAHAHHS XIMIYHUX €JIEMEHTIB B 3¢MHIN KOPI.
3aBAaHHsl AMCUMIUIIHM — BHPOOJICHHS Yy CTYACHTIB PO3YMIHHS CYTi 3arajJlbHUX yMOB
(dopMyBaHHS Ta TOIIMPEHHS XIMIYHUX €NEeMEeHTIB y reocdepax 3emii, 3aKOHOMIPHOCTEH
Mirpariii XiMiYHHX €JIEMEHTIB B MexKax Jiitocdepu, rimpocdepu, atmocdepu ta diochepu Ta Mix
HUMH, 3aCBOEHHS METOJUKH PO3pPaxXyHKy TeOXIMIYHOTO ()OHY 3a pe3yiabTaTaMH aHali3iB mpod
oIz,

BuBueHHs aucUMIUTIHE 0a3yeThCsl HAa 3HAHHAX CTYJCHTIB, OTPUMAHHUX IIPH TOINEPEIHHOMY
BHUBYEHHI BUBYEHHI KOMILIEKCY TUCIUILIIH: XIMisl, BUIlla MaTeMaTHKa,

¢13UyHa rigposIoris Ta iH.

3rifHO 3 BHUMOI OCBITHBO-TIPO(ECIfHOI MporpaMu CTYAEHTH IIOBHUHHI BOJIOJITH
HACTYITHUMU 3araJbHUMHU Ta NPOPECIHHUM KOMIIETEeHTHOCTSIMHU:

3MaTHICTh PO3B’sI3yBaTH CKJIAAHI CIICIiaTi30BaH1 MPAKTHYHI 3aBJJaHHS B

[nTerpansna rajy3i cepeJHb01 OCBITH, 1110 Mepeadavae 3aCTOCYBaHHS KOHIENTYaIbHUX
KOMIIETEHTHICTh | METO/JIIB OCBITHIX HayK Ta TeorpadiqHOi HAYKH 1 XapaKTEePU3YIOThCs
(IK) KOMIIJIEKCHICTIO Ta HEBU3HAUEHICTIO NIEIarOrTYHUX YMOB OpraHizarii

OCBITHBO- BUXOBHOTO TIPOIIECY B OCHOBHIN (0a30Biif) cepeaHiil MIKOJTI.

3arainbHi 3K01.3nanHs i po3yMiHHS TPEAMETHOT 00J1acTi Ta po3yMiHHS MTpodeciitHOT

KOMIIETEHTHOCT] | IISLIIBHOCTI.

(3K) 3K05.3gaTHICTh 10 MOITYKY, 00pOOJICHHs Ta aHaJi3y iH(GOpMaIlii 3 pI3HUX
IDKEped.

3K06.31aTHICTh 3aCTOCOBYBAaTH HAOYTI 3HAHHS B MPAKTUYHUX CUTYAIlisfX.
3K07.31aTHICTH BUUTHUCS 1 OBOJIOJIBATH CyYaCHUMH 3HAHHSIMH.

daxoBi ®KO02. 3maTHICTh 3aCTOCOBYBATH 0a30B1 3HAHHS 3 IPUPOTHUYUX Ta
KOMIIETEHTHOCTI | CYCHUIBHUX HayK Yy HaBUYaHHI Ta MpoQecCiifHii AiSTbHOCTI IPU BUBYCHHI
CHeIiaTbHOCTI 3emuti, reocdep, MaTepUKIB 1 OKeaHiB, YKpaiHH, MPUPOIHUX 1 CYCHUTLHUX
(®K) TEPUTOPIATLHUX KOMILJIEKCIB.

®K11. 3maTHICT A0 MOIIYKY JHKepel reorpadidHoi iHGopmarrii Ta i
HAYKOBOTO OTIPAIfOBAaHHS i BUKOPUCTAHHS, 30KpeMa, IOPIBHIHHS, aHAJI3Y i
IPECTaBICHHS Ha OCHOBI reorpadiyHiX METOIIB 1 MiAXO0/1B, Y TOMY YHCI1
iH(MOpMaIIHHUX TEXHOJIOTIH.

O®K13. 3naTHICTh pO3yMITH Ta MOSICHIOBATH O0COOIUBOCTI (Pi3UKO-
reorpadiuHux 00’€KTIB y reocdepax, B3a€M0O3B’sI3KH y JaHAmadTax ta
010reo1eH03ax.

[IporpamHi pe3yabTaTH HaBUYaHHS

I1P04. 3natu Ta poO3yMITH OCHOBHI KOHIEMILIi, MapaaurM, Teopii Ta
3arajibHy CTPYKTYpy reorpadiqHoi Hayku, peaMeT ii JOCIIPKEHHS, MicLe 1
3B’A3KHM B CUCTEMI IPUPOJHUYUX HAYK, €Talu icTopii po3BUTKY reorpadii
ITP07. YMiTH BCTaHOBIIIOBATH MDKIIPEIMETHI 3B SI3KM 3 KypciB reorpadii ta
IHIIUX TPUPOJHUYMX HpeAMETIB B 0a30Bill cepedHiif IIKONI 3 METOI0
(opMyBaHHS B Y4HIB MPUPOAHUYO-HAYKOBOI KOMIIETEHTHOCTI Ta BOJOJITH
METOJIMKOI0 HaBYaHHS MPOIEeAeBTUYHOTO Kypcey «IIpupoio3HaBcTBOY.
[1P18. BmiTu 3acTOCOBYBaTH Cy4acHi eKCIIEpUMEHTAIbHI METOM HAyKOBUX
JOCTIKeHb, JOOUpATH TPAUIliiHI Ta HOBITHI MIXOH 1010 BUPIIIICHHS
ICHYI0UMX Yy reorpadiuHiii 06010HIIi mpobiiem.

3. OuikyBaHi pe3y1bTaTH HABYAHHS




3riHO 3 BUMOTaMH OCBITHBO-TIPO(eciiiHOi (OCBITHBO-HAYKOBOI) MPOrpaMH CTYACHTH MMOBHHHI
JOCSATTH TaKUX Pe3yJabTaTiB HAaBYAHHS:

3Hamu:

- 3aranbHUH 3MICT, 00’ €KT, IPEIMET Ta TOJOBHI 3aBJAaHHS I€OXIMIl SIK HAyKH.

- CydacHi IHCTpYMEHTaJIbHI METOAM €JIEMEHTHOTO, 130TOIMHOTO Ta ()a30BOTO aHANI3Y SIK OCHOBA
OJIep)KaHHS MEPBUHHUX (PaKTHIHUX JTaHUX.

-OCHOBHI METO/I TIPUKJIATHOT i aHATITUIHOT T€0XiMil, IX MOKIIMBOCTI i OOMEKCHHS,

- TeopeTnyHi OCHOBH reoxiMii Ta cydacHi reoximMivHi Kiacugikaiii e1leMeHTiB;

- 3aKOHOMIPHOCT1 PO3MOJUTY XIMIYHHX €JEeMEHTIB Yy Jitocdepi, rigpocdepi, armocdepi it
6iocdepi;

- YMoBH Mirpauii i KOHIIEHTPYBaHHS €JIE€MEHTIB y MPUPOJHUX 1 IPUPOJHO- aHTPONOTEHHUX
cucTeMax;

- MoxJIMBOCTI BUKOPHUCTaHHS JaHMX MO TeoXiMil eJeMEeHTIB 1 iX 130TOMIB 3a OLIHKK Ta
MPOTHO3YBaHHI cTaHy OiocdepH 1 i 3aXUCTy Bil €KOJIOTIYHO HEOE3NMEYHUX HACIHIAKIB CydacHOI
TEXHOJIOTIUHOT JISNIbHOCTI JIFOJICTBA;

BMiTH:

- OxapakTepusyBaTu 0cOOIMBOCTI CKIaAy M reoXiMI4H1 YMOBU (POPMYBAHHS PI3HUX THUIIIB OPIJ
1 OJIOKIB 3€MHO1 KOpHU;

- Busnauatu QakTopu, 1Mo KOHTPOJIIOIOTH (OPMYBAaHHS TEOXIMIYHMX aHOMAaJiil y pI3HUX
CUCTEeMaXx;

- IlpaBwiIbHO IHTEPIPETYBATH I€OXIMIUHI JaH1 TPU PO3B’A3yBaHHI €KOJIOTTYHHUX 3a/1a4;

- AHanizyBaTH KOMIUIEKC CIEHIaTbHUX KapT 13 METOIO BHUSBJICHHS T'€OXIMIYHHUX OCOOJMBOCTEH
TEPUTODIi;

- BosoxiTn MeTonaMM CHCTEMHOTO aHajli3y T€OXIMIYHHUX yMOB Mirpailii # KOHIIEHTpyBaHHS
XIMIYHUX €JIEMEHTIB, JIJAHIA(THO-TEOXIMIYHOT 0OCTaHOBKH;

- BuxopucToBYHOYM 3aKOHOMIPHOCTI TOIIMPEHHS 3a0pyIHIOIYMX PEUYOBHH (PamdiOHYKIIIIB,
BAYKKMX METAJIIB TOIO), BU3HAYUTH CTIHKICTh MPUPOJHUX T€OCUCTEM JIO TEXHOTC€HHUX BIUIUBIB

OTpuMaHi CTyJ€HTaMH 3HAHHS Ta BMIHHS BHKOPHCTOBYIOTHCS MPH MIATOTOBII NaHUX JUIS
MOJENIOBAHHS MPUPOJHHUX MPOLIECIB YM 00’ €KTIB, MPU KOPUCTYBAHHI F€OXIMIYHUMH METOIaMHU
JUI PO3B’SI3aHHS TEOPETUYHHUX 1 MPHUKIATHUX 3a]a4 TeoxiMmii, BU3HAUYECHHI CTyIEHI HeOe3NeKu
PO3BUTKY HETaTUBHUX M€OXIMIYHMX SIBUI] 1 IPOIIECIB.

4. Ilporpama HaBYAJIbHOI AUCHUIIIHA

3microBuii moayas 1.

Beryn. OcHOBHI eTanu po3BUTKY 1 mpeAaMmeT reoximii BuszHadeHHs 1 3aBOaHHS TUCITUILTIHU.
Po6otu @.V. Knapka, B.I. Bepnancekoro, B.M. T'onpammiara, O.€. @epcmana Ta iH. 3B'130K
reoximii 3 IHIIMMU HAyKaMU B CUCTEM1 HayK Mpo 3emMilro. 3aaadi reoXimii Ta OCHOBHI HANpsIMKU
nociipkeHb. Meronu reoximii. 30BHILIHI JpKepena eHeprii (eHeprisi COHIM, KOCMIYHOTO
BUIIpOMiHIOBaHHA). DakTopu rimepreHe3y i cegumentanii. bakrepii sk reoxiMiuHi (akTop
BUBITPIOBAHHSA 1 0CaIOyTBOPEHHSI.



Tema 1. IlomwupeHHs XIMIYHHX €JIEMEHTIB y MPHUPOJAL. 3arajbHa reoXiMidyHa XapaKTepUCTHKA
wianetn 3emuss Ta ii reocdep llonaTTs mpo reoximiuHi cuctemu. [lommpeHHS XIMIYHHX
eneMeHTiB y obononkax 3emii (Kmapku). I'eoximiuni knacudikarii e1eMeHTIB

Tema 2. Mirpaiist e1eMeHTIB y IPUPOTHOMY CEepeIOBHIL, 11 BUIM 1 pakTopu. Bumu (MexaHivHa,
¢i3uKO-XiMiuHa, OIOTeHHAa Ta TEXHOT€HHA) Mirpaiis 1 THIOU MIrpamii XIMi4YHHX EJICMEHTIB.
[Toka3znuku wmirpamii XiMiYHEX eneMeHTiB. ['eoximiuHi Oap’epu, iXx mpupomna.. [loHATTS TpO
reoxiMivyni 6ap’epu. [IpuHIMT ranbMyBaHHS XiMIYHEX peakiii (mpuniun [lepensmana).

Tema 3. Kiracudikairist Ta po3moit XiMi9HAX eJIeMEHTIB y Teochepax

I'eoximiuna ximacudikaris eneMmeHTiB (miTodinbHI, cuaepodinpHi, XaapbKo(iabHI, aTMOQUTBHI,
610 UTbHI e1eMeHTH). 3aKOHU PO3MOAUTY XIMIYHHX €JIEMEHTIB B PI3HUX TE€OXIMIYHUX CUCTEMAX.
[TonsTTs exosoro-reoximiyHoi anomanii. [lo3utuBHI 1 HeraTuBHI aHoMaii. Knapku 1 ¢poHoBuit
BMICT XIMIYHUX enleMeHTiB. Kiapku 3emHoi kopu (smitochepu). MiclieBl KIapKOBI MOKA3HHUKH.
Knapku pi3sHUX THUIIIB MpCbKUX MOP1J, IPYHTIB, OKEAHIYHUX OCAJlIB, BOJ, IX MOKJIMBUI BIJIUB Ha
OpraHi3MH.

Tema 4. OCHOBHI HOHSATTS Ta 3aKOHHU XiMii ATOMHO-MoJIeKy/sipHe BueHHS. OCHOBHI 3aKOHU
ximii. JanproHinm Ta Oepronimd. Meroau BU3HAYEHHS ATOMHUX, MOJIEKYISPHUX 1
eKkBiBaJIeHTHUX Mac. OCHOBHI CTEpeOXiIMIYH1 3aKOHHU XIMIi.

Tema 5. Ilepioguunuii 3akoH Ta mepioguyHa cucrteMa XiMidyHUX eneMeHTiB [[.I Menzeneesa..
BinkputTs nepioguuHoro 3akoHy 1 6ynosu nepiogununoi cuctemu [I.I. Menneneesa. Ilepionu,
rpynu, migrpynu. CydacHe (GopMylrOoBaHHS TEpIOJAMYHOTO 3akoHy. llepioguyHuii 3aKkoH 1
MepioIMYHa CUCTEMa 3 TOYKHU 30PY CydacHOi Teopii OynoBu aroma. [IpudmHM MepiogMdHOCTI Y
3MiH1 BJACTUBOCTEH €JIEMEHTIB. 3aKOHOMIPHICTh 3MIHHM BJIACTHBOCTEH €JIEMEHTIB 1 iX CIOJYK Y
rpynax inepiogax. 3Ha4eHHS MEPIOTUIHOT CHCTEMHU.

Tema 6. bynosa atoma. OcHOBHI THIH XiMidHHX 3B’s13KiB. Kimacuuni T€OPIi XIMIYHOTO 3B'S3KYy.
KBaHTOBO- MeXaHiuHI ysABIACHHS XIMIYHOro 3B'SI3Ky, ©-, 7-, O- 3B'I3kH. KinbKicHa
XapaKTepUCTHUKA XIMIYHOTO 3B'SI3KY: JOBJKUHA, EHEPIisi, BAJIGCHTHUN KyT ,KpaTHICTh

Tema 7. OxucHo-BimHOBHI peakitii. CTymiHb OKHCHEHHS aTOMIB y CKIQJHHX IOHAX Ta
MoJieKkynax. HaliBaxuiuBilli OKMCHMKM Ta BIAHOBHUKU. BmumB cepenoBuiia Ha XapakTep
nepeoiry peaxirii.



5. CTPYKTYPA HABUYAJIbHOI JUCIIUILITHA

HazBu 3mMicTOBHX MOJIYIIIB i
TEM

Kinekicts roguu

Jenna gopma 4 p.H.

3aounHa gopma 4.p.H.

Ycboro Y Tomy yuci

Yceroro

Henna dhopma 4 p.H.

2 3 4

6

7 8 9

JI 1P

Cp

J np| Cp

3micToBuit MOTyIH 1.

Beryn. OcHoBHI eTanu
po3BuTKy.IIpeameT reoximii.
PoGotu @.VY. Knapka, B.I.
Bepnancekoro, B.M.
TI'onpamminra, O.€.
®depcmana Ta iH. 3B'I30K
reoximii 3 IHIUMH HayKaMu

11

Tema 1. [Tommpenns
XIMIYHUX €JIEMEHTIB y
npupoi. 3aranbHa
reoxiMiuHa XapakTepUCTHKa
IJIaHeTy 3emurs Ta ii reoc-
dep. [TorsaTTs PO TeoximMiv-
Hi CHCTEeMH Ta Kiacudikarrii
enemeHTiB. [lomupeHHs
XIMIYHUX €JIEMEHTIB Yy
ob6ononkax 3emii (Kmapkn).

12

Tema 2. Mirparrist
€JIEMEHTIB Y IPUPOJTHOMY
cepenoBHII, il BUIH 1
(dakropu. ['eoximMivHi
0ap’epu, X mpupoa.
[TpuHIIMT TaTEMyBaHHS
XIMIYHUX peaKIii (MPUHIIHIT
[Tepenbmana).

10 2 2

13

Tema 3. Kitacudikaris ta
PO3MOAUT XIMIYHUX
€JIEMEHTIB y reocdepax
3aKOHM PO3MOJITY XIMIYHHX
€JIEMEHTIB B PI3HHX I'€OXi-
MigHHX cucTemax. [loHsTTs
€KOJIOTO-T€0XIMIYHOT
aHomauii. [To3utuBHi i
HeratuBH1 aHomaiii. Knapku
1 pOHOBMI1 BMICT XIMIYHHX
enemeHTiB. Knapku 3eMHOi
kopu (Jitocdepn). Micuesi
KJIapKoBi moka3Huku. Kiap-
KU PI3HUX THUIIIB TIPCHKUX
MOpiJ1, TPYHTIB, OKEaHIYHUX
0CafiB, BOJ, iX MOKJIUBHI
BILTUB Ha OpPraHi3Mu

12 2 2

11




Tema 4. OCHOBHI MOHSATTS
Ta CTEPEOXIMIYHI 3aKOHU
XiMil. ATOMHO-MOJICKYISIpHE
BueHHs. OCHOBHI 3aKOHU
ximii. JlanpToHian Ta
oeprouian. Meroau
BH3HAYCHHS aTOMHUX,
MOJICKYJISIPHUX 1
CKBIBaJICHTHUX Mac.

10

10

Tema S. Ilepioguunmii
3aKOH Ta MepioIuIHa
cUCTEeMa XIMIYHUX
enementiB J[.I Menneneena..
BinkputTs nepioguyHOro
3aKoHy 1 0y/oBa
nepioguuHoi cucremu 1.1
Menneneesa. [lepioanunmii
3aKOH 1 MepioJMYHA CHCTEMA
3 TOYKH 30py Cy4acHOI
Teopii OyJ0BH aToma.
[IpyurHu nepioAUYHOCTI Yy
3MiH1 BIaCTUBOCTEN y
rpymnax i nepiojaax.

14

11

10

Tema 6. bynoBa aroma.
OCHOBHI THUTIH XIMIYHUX
3B’s13kiB. Kimacuuni Teopii
XIMIYHOTO 3B'SI3KY.
KBaHTOBO- MexaHiuHI
ySIBJIIEHHS XIMITHOTO
3B'SI3KY, G-, TT-, O- 3B'I3KHU.
KinbkicHa xapakTepucTuka
XIMIYHOTO 3B'SI3KY:
JIOBXXUHA, CHEPTi,
BaJICHTHUH KYT, KPATHICTh

14

11

10

Tema 7. OKHUCHO-BIIHOBHI
peaxiii. CTymiHb OKUCHEHHS
aTOMIB y CKJIQJIHUX IOHAX Ta
Mosiekynax. HaiiBaxxnusiri
OKHCHHUKH Ta BiTHOBHUKH.
BB cepenoBuia Ha
XapakrTep nepeoiry peaxiii.

12

11

10

Bceboro

90

16

20

54

90

82




6. IPAKTUYHI 3AHATTA

Ne 3a/m

Tema 3anarrTa

K-t
TOAUH

OcHoBHI mpaBwia TexHIKM Oe3neku npu poOoTi 1B saboparopii

HEOpraHiyHo1 Ximii

Po3B’A3yBaHHS €KCIIEPUMEHTAIBHO - PO3PAXYHKOBUX 33/1a4 3 BU3HAYCHHSI

MOJIIPHOT Macl HEOPTaHIYHUX CITOJTYK

Po3B’si3yBaHHs po3paxyHKOBHX 3amad Ha OynoBa aroma. BusnaueHus
130TOITHOTO CKJIaly

OzHaliomneHHs 3 (QI3UYHUMHM ~ BJIACTUBOCTSIMH PEYOBUH aTOMHOI,

MOJIEKYJISIPHOT Ta HOHHOT OYZ0BH

HocnimxkeHHss (I3UYHUX BIIACTUBOCTEW PEUYOBUMH 3 PI3HUMH THUIIAMU

KPUCTAJITYHUX I'PATOK.

OKHCHO-BIIHOBHI BJIaCTUBOCTI MaHTraHy, XpOMY, HITPOT€HY, Cyabdypy

KommnekcHi crionyku

OCHOBHI KJIaCH HEOPTaHIYHUX CIOJIYK

©O©| 00| N O

XiMI4YHI Ta T€OXIMIYHI BJIACTUBOCTI METAIB

XiMI4HI reoXiMI4H1 BJIACTHBOCTI HEMETAIB

NN

Bceroro

7. Camocriiina podora

3aBaaHHs Te0XiMil Ta OCHOBHI HANPSAMKHU JOCTIIKEHb. MeToIn Teoximii.
3oBHIMHI ~ Kepena  eHeprii  (eHepris COHII, KOCMIYHOTO
BUIPOMiHIOBaHHs). DakTopu TinepreHe3y 1 ceauMmeHTanii. bakrepii sk
reoxXiMiuHi (pakToOp BUBITPIOBAHHS 1 0CAI0yTBOPEHHS.

3arapHa TeoXIMiYHA XapaKTEpUCTHKA IUTaHETH 3emuisi Ta il reocdep
[TonsarTst mpo reoximiuni cucteMu. llommpeHHs XIMIYHHUX €JIEMEHTIB y
o6ononkax 3emii (Kmapku). ['eoxiMiuHi knacudikarii e1eMEeHTIB
Mirpaitisi e1eMeHTIB y NPUPOJHOMY CEpeIOBHIII, ii BHAU 1 (HAKTOPH.
[Tokaznuku Mirpamii xiMiyHUX enaeMeHTiB. ['eoximiuHi Oap’epu, iX
npupoaa.. Ilonsarras mpo reoximiuHi Oap’epu. IlpuHUMI TambMyBaHHS
XiMIYHUX peakiiil (mpunun [lepensmana).

l'eoximiuna kmacudikamis eneMeHTiB  (nitodiibHI, cuIEepodLIbHI,
XanbKO(MUIbHI, aTMOQUIbHI, 0i0(pLIbHI €leMEHTH). 3aKOHH PO3MOALTY
XIMIYHUX €JIEMEHTIB B PI3HUX IreOXIMIYHUX cucTtemax. I[ToHATTS ekojoro-
reoxiMiyHoi aHomamii. [lo3uTuBHI 1 HeraTuBHiI aHomamnii. Kiapku i
¢oHOBHI1 BMICT XiMiuHUX eneMeHTiB. Kimapku 3eMHOi kopH (Jitocdepn).
MicueBi kiapkoBi MOKa3HUKH. Kiapku pi3HMX THIIB TIPCBKUX MOPIT,
I'PYHTIB, OK€aHIYHHUX OCaiB, BOJI, iX MOXJIMBUH BIUIMB Ha OPTaHI3MHU.

Snpo 1 MaHTIg (HUKHS MaHTIs, epexiJiHa 30Ha Ta BEPXHS MaHTIsA). 3eMHa
Kopa: OynoBa, penbed 1 XIMIYHHM CKIIa] OKEaHIYHOI Ta KOHTHHEHTAJIbHOT
Kopu (HIDKHIN, cepeqHii Ta BepxHii mapu, mexxi KoHpana, marmMaTuuHi,
0caJioBi 1 MeTaMop(iuHi HOPOJIH). .

I'eoximis marmaTuyHOrO Tpouecy. Peakuiitnuii npunun boyena. Cxmaz
rasiB J1il0uMX ByJKaHiB. [IOHATTS jiToreHe3y, OCHOBHI eTanu (TinepreHes,
CeIMMEHTOTeHe3, JiareHe3, KarareHe3 1 MmeTareHe3 (Meramopgizm)).




daktopu rineprenesy i ceammentanii. bakrepii sk reoxiMmiuHi (hakrop
BHBITPIOBAHHS 1 0CaIOyTBOPCHHSI.

BynoBa cyuacHoi atmocdepu (tpomocdepa, crparocdepa, mesocdepa,
ioHocdepa, Tepmocdepa). bymoBa 030HOBOro miapy Ta HOTO 3HAUCHHS.
Ximiuau#  ckian  atmocdepHoro moBiTps.  Jlkepen  3a0pyaHeHHsS
atMocgepHoro moBiTps. Ewmicis 3a0pyAHIOIOUMX PEUOBUH BiA PI3HUX
rajy3eii TpoMHUCIOBOCTI YKpainu. JIOMIIKW, 10 BUKHAJAIOTHCS
MEPEeCYBHUMHU 1 CTAI[IOHAPHUMU JDKEepenaMu 3a0pyAHEHHS Ta IXHS Jis Ha
opranism JroauHu. lloHATTS mpo rimpochepy Ta 0COOIMBOCTI BOJIM.
Ckman rigpocdepu. bamanc Boam 1 comeld y okeani. ['eoximis
BHYTPIIIHLOMAaTEPUKOBUX BO/

l'eoximiuna kmacugikaiis eneMeHTIB  (MIToQuIbHI, cuaepoQUIbHI,
XanpKo(UIbHI, aTMOQUIbHI, Ol0QUIbHI €JIeMEHTH). 3aKOHH pPO3MOALTY
XIMIYHUX €JIEMEHTIB B PI3HUX IeoXiMiuHuX cuctemax. [loHsTTa exosoro-
reoximMiuHoi aHomamii. [lo3utuBHI 1 HeratuBHiI aHoMmanii. Kiapku 1
(hoHoBHUI BMICT XiMIYHUX eneMeHTiB. Kiapku 3emHoi kopu (Jtitocdepn).
MicueBi KiIapkoBi NMOKa3HUKU. Kiapku pi3HMX THUMIB TIPCBKUX MOPIJ,
I'PYHTIB, OK€aHIYHUX OCaMIB, BOJ, iX MOKJIMBHIl BIUIUB HAa OPTaHI3MH.

[Toegnanuii BIUIMB CTPYKTYPHOTO, TEPMOJMHAMIYHOTO Ta KIHETHUYHOTO
(hakTOpiB Ha PO3MOJLT €JIEMEHTIB B T€OJIOTTYHMX 00’€KTax (Ha MpHUKIadl
CydaCHHX MOJIeJIell TOBEMIHKM pPIOKICHHX €JIeMEHTIB B Tpollecax
YaCTKOBOTO TIJIABJIEHHS Ta KpHUCTami3amii po3ruiaBiB). Po3cisHuii Ta
KOHLIEHTPOBAaHUM CTaH €JIEMEHTIB B MPUPOJI, IHTEHCUBHICTh Ta TUIH iX
Mmirparii. XiMIYHHH CKJIaJ Ta PO3MOBCIOKEHICTh 0CaIOBOI 0OOJOHKH
3emii.

['eoximMis mporieciB BUBITPIOBAHHS B apiAHUX Ta TYMITHUX KIIMAaTHYHUX
3oHax. Komoigu B 3eMHii kopi. Tunu mitorene3y Ta Horo ¢i3uko-XiMidHi
(daktopu (Temmeparypa, Thck). [Ipomecu ramorenesy. Ponb opraniuHoi
PEUOBUHHM y IPOIECAX YTBOPSHHS 0CATOYHHX TOPIJ.

10

OCHOBHI TOHATTS Ta 3aKOHU XiMil ATOMHO-MOJICKYJIIPHE BYCHHS.
OCHOBHI MOHATTS XiMii: aTOM, MOJIeKyJa, XIMIYHUN €JIEMEHT, BiTHOCHA
aTOMHa Maca, BIJHOCHAa MOJICKyJIIpHa Maca, MOJIb, MOJISIpHA Maca
pedoBuHU. [IpocTi Ta ckimamHi pedyoBUHU. AnoTpomis. XiMiuHi popMyIn.
XimiuHa peakuis, ii o3Haku. J[anpToHimm Ta OepTosigun. Mertoau
BH3HAYCHHS ATOMHHUX, MOJICKYJSIPHUX 1 €KBiBaJleHTHMX Mac. OCHOBHI
CTEPEOXIMIYHI 3aKOHH XiMi1.

11

Icropis po3BUTKY BuYeHHsA Ipo OynoBy aroma. Sapo atoma. IIportoHw,
Heiitponu. KBaHTOBI yMcia SIK XapaKTepUCTUKA CTaHy €JIEKTPOHa B aToM,
Mexi ix 3MiH. bararoenektponni atromu. [lpunmun Ilaymi. IIpaBuno
I'ynna. [IpaBuno KineukoBscbkoro. bynosa aTOMHHX sIaEp.
PanioaktuBHicTh. THNH 1 BIACTUBOCTI paIi0aKTUBHOTO BUIIPOMIHIOBAHHS.
[lepionnunuii 3akoH Ta IlepioguuyHa cucTeMa XIMIYHMX €JIEMEHTIB.
EnexktponHi ¢opmynau aToMiB XIMIYHMX €JEMEHTIB. SIBuIe mHpoBaily
eJIeKTpOoHIB. 3MiHa po3mipy aroMiB mno [lepioanuniii  cucremi.
EHepretnyHi XapakTepUCTHKM aTOMIB XIMIYHUX eneMeHTiB. CrTymiHb
OKHCHEHHS XIMIYHUX €JIEMEHTIB.

12

XimiuHU# 3B 530K 1 0yaoBa Mosekyi. Teopis ximiuHoi Oynosu. Criocobu
NEPEeKPHUTTS aTOMHUX opOiTanelt. ['i0puau3anis aToMHIX OpOiTaei.
KoBaneHnTHHii 3B 30K 1 criocobu ioro yrBopeHHs. HanpasieHicTb
KOBaJIEHTHOT0 3B’s13Ky. [lonspHicTs Mosekyi. JIOHOpHO-aKIeNTOPHUMA
3B’sI30K. BaJIeHTHICTH 1 CTYIIHb OKHCIIEHHS eleMeHTiB. [oHHMIA, .
BOJHEBUH, MeTalieBUil 3B’ s130K. MKMOJIEKYIIsIpHA B3a€MO/TIS.




13 HaiiaxnuBimi kimacu HeopraHivHux crnonyk. Kiacudikamis, crmocobu | 4
noOyBaHHS Ta XIMIYHI BIaCTUBOCT1 OKCHJIIB, OCHOB, KHCIIOT, aM(OTEPHHUX
T'1IPOKCUIB, COJICH Ta KOMIUICKCHHUX CIIOJIYK.

14 OxwucHO-BiTHOBHI peakiiii. CTyIiHb OKHUCHEHHS aTOMIB y CKJIaJHUX IOHaX | 4
Ta Mojiekynax. OKUCHEHHS Ta BiJIHOBHEHHs. HaliBa)IMBIiIlli OKMCHUKH Ta
BimHOBHUKH. CKIIaJJaHHSI OKUCHO-BITHOBHUX peakiliii. BrumBe cepenoBwuia
Ha xapakrep mnepeOiry peakmid. KimbkicHa XapakTepHCTHKA —CHIIA
OKMCHHMKA Ta BIIHOBHUKA. Bukopucranus tabmuups cranmaptaux OB
noteHmianiB s ckiaananHs OBP. CranmapTHi elIeKTpOJIHI MOTEHIliaIH
MeTaiiB. Harpsim Ta MoxsuBicTh nepediry OBP.

15 Teopis OynmoBu KOMIUIEKCHHX crHoiyKk A. Bepuenp Knacudikarmis, | 4
HOMeHKIaTtypa KoMmiuiekcHux croiyk KC. KoncranTta crilikocTi 1
HecTiiikocti KC.

16 OcHoBu kpucranorpagii. Minepanoris. OCHOBHI OHSTTS Ta i1CTOPis 4
MiHepasorii..I'ene3nuc minepaniB.Knacudikaiiisi MiHepais.
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8. Meroau HaBYaHHSA

MH1 — coBecHuit MeTo 1 (JIEKITisl, TUCKYCis, criBOeciaa TOIIo);

MH2 — npaktuunuit Mmeto (1adopaTopHi Ta MPAKTUYHI 3aHATTS);

MH3 — Haouynuit MeToa (METO1 LTFOCTpAIlii 1 METO I IEMOHCTpAIliil);

MH4 - po6oTta 3 HaBUYaJIbHO-METOJIUYHOIO JITEPATYpor0 (KOHCIEKTYyBaHHS, TE3yBaHHS,
AHOTYBaHHS, PEIICH3yBaHHs, CKIIaaHHs pedepary);

MHS5 - BimeomeTron y CHOJY4YeHHI 3 HOBITHIMH 1H(QOpPMAIIMHUMHU TEXHOJOTIIMH Ta
KOMI'TOTEPHUMH 3aco0aMu HaBYaHHS (JUCTaHIlIIHI, MyJIbTUME/IHHI, B€O-OpI€EHTOBAHI TOIIIO);
MH6 — camocriiiHa po6oTa (po3B’sI3aHHS 3aBJaHb);

MH7 — innuBinyanpHa HAYKOBO-AO0CIIAHA poOOoTa 3100yBadiB BUIIO] OCBITH.

9. Metoau OUiHIOBAHHSA

MO1 —ek3aMeHH /3aJIKA;

MO2 —ycHe a60 MMChMOBE ONUTYBAHHS

MO3 - K0JIOKBiyM,

MO4 —rectyBaHHS;

MOS5 — KkoMaHHI POEKTH;

MOG6 — pedeparn, ece;

MO7 — npe3enraliii pe3ysbTaTiB BAKOHAHUX 3aBJIaHb Ta JOCIIIKEHb;

MOS8 — npe3eHrallii Ta BUCTYIIM Ha HAYKOBUX 3aX0/1aX;

MO9 — 3axucT 1a00paTOPHHUX 1 IPAKTUIHUX POOIT;

MO10 —3amnik.

10. 3aco0u AiarHOCTUKH pe3yJIbTATIB HABYAHHS

- eK3aMeHHU /3aJiKu

- KOMILJIEKCHI €K3aMEHH;

- CTaHJapTU30BaHI TECTH;

- HaCKpi3H1 IPOEKTH;

- KOMaH]TH1 IPOEKTH;

- aHANITHYHI 3BITH, pedeparu, ece;

- PO3paxyHKOBI1 Ta po3paxyHKOBO-TpadiuHi poOOTH;




- pe3eHTaIlll pe3y/IbTaTiB BUKOHAHUX 3aBJaHb Ta JOCIIKEHb;

- 3aBJIaHHS Ha J1abopaTopHOMY 00JIaIHAaHHI, TPEHAXKepax, peallbHUX 00’ €KTax;

-1HIII BUJH).

11. KpuTepii ouiHIOBaHHSA pe3yJIbTATIB HABYAHHS

HIxkajna ouinioBanua: HanionajabHa ta EKTC

OLiHKA 32 HALIOHAIBHOIO IKAJIO0

Cyma GairiB 3a BCi BUAH

HABYANBHOT JIAMBHOCTI JUTS €K3aMEeHY, KYPCOBOTO TPOCKTY JUTSL 3QUTIKY
(poboTn), MpakTUKN
90-100 BIAMIHHO
82-89 no0pe
74-81 3apaxoBaHO
64-73 3aJI0BLIBHO
60-63
33-59 HE3aI0BUIBHO 3 MOYKJIUBICTIO HE 3apaxoBaHO 3 MOYKIIUBICTIO
MTOBTOPHOTO CKJIAJTAaHHS MTOBTOPHOTO CKJIAJaHHS
HE3a40BUILHO 3 000B’ I3KOBUM HE 3apaxoBaHO 3 000B’I3KOBUM
1-34 MMOBTOPHUM BUBUYEHHSM JUCHUILTIHU MTOBTOPHUM BUBYEHHSM
JTACIIUTLTIHT
12 . Po3noaia 6aJiB, siki 0oTpUMYIOTH 3100yBayi BUILOT 0CBIiTH
[ToTroune TecTyBaHHS Ta caMOCTIiTHa poOoTa
3MICTOBHUN MOIYNH | CYMA
T1 T2 T3 T4 T5 T6 T7 T8
5 10 15 15 20 10 15 10 100

13. MeToanuHe 3a0e3neYeHHA

1. PoGoua rporpamMa 3 HaBYaJIbHOT TUCIUILTIHY .

2. MeTtoau4Hi BKa3iBKH J10 JTa0OpaTOPHUX POOIT 32 TEMaMHU KYpCy.
3. MeToauyHi BKa3iBKH JJIs1 CAMOCTIITHOT pOOOTH CTYJCHTIB

PexomennoBana jitepaTypa 3 AMCUUILTIHY Ta iHGopManiiHi (IHTepHeT) pecypcu.

4. HaBuanbHi MociOHUKH Ta 30IpHUKH JIJIs1 pO3B’A3yBaHHS 3a/1a4.

5. Tabmumi: [lepionnyna cucrema enemenTtiB Jl.I.Menneneesa.
- TaOnuust ctaHAapTHUX €IEKTPOHHUX MOTEHI[IaliB METAIIB.

- TaGnuist pO3YMHHOCTI COJIEH.

- Tabnuil HallBaXKJIMBIIMINX BiTHOBHUKIB Ta OKUCHUKIB.

- TaGnuust ctaHAapTHUX OKUCHO-BITHOBHUX MOTEHITIAIB.

- TaOnuist KOHCTAHT IUCOLIAIii €IeKTPOIIITIB.

- TaOnuist KOHCTAHT CTIHKOCTI KOMIUIEKCHUX CIIOJYK.

12. MlepeJiik NUTaHb A/ NIATOTOBKH /10 MiICYMKOBOI0 KOHTPOJIIO (€K3aMeH)

1. OcHOBHI eTanu pO3BUTKY 1 IpeaMeT reoxiMii BuzHadeHHs 1 3aBIaHHs JUCIHUILTIHH.




2. Po6otu @.Y. Knapka, B.I. Bepaancekoro, B.M. IN'onpamminra, O.€. depcmana 1a iH.

3. 3B'130K reoximii 3 IHIIMMH HAyKaMH B CUCTEMI HAyK MPO 3eMITIO.

4. 3aBaHHs reoXiMii Ta OCHOBHI HANPSIMKU JOCTIKEHb. MeToau reoxiMii. 30BHINIHI JKepena
eHeprii (eHeprisi COHIIS, KOCMIYHOTO BUITPOMIHIOBAHHS).

5. ®@akropu rineprene’y i ceauMeHnTamii. bakrepii sk reoximiuHi ()akTOp BHBITPIOBaHHA i
0CaJI0yTBOPEHHSI.

6. [TommpeHHs XIMIYHUX €IIEMEHTIB Y IPUPOII.

7. 3araiipHa reoxiMigyHa XapakTepUCTHKA IJIAaHETH 3eMils Ta 1i reocdep

8. IonarTs mpo reoximivuHi cuctemu. [lommpeHHs XIMIYHHX €JIEMEHTIB y 00OoJIOHKax 3emiti
(Knapkmn). 'eoximiuHi knacudikaiii eJIeMEHTIB

9. Mirparisi eJleMeHTIB y NMPUPOJHOMY cepeloBuIl, ii Bumu i ¢axTopu. Buam (MexaHidyHa,
¢i3uKO-XiMiuHa, OIOTEHHAa Ta TEXHOT€HHA) Mirpaiis 1 THIOU MIrpamii XIMiYHHX EJICMEHTIB.
[Toka3HuKM Mirpaiii XIMIYHUX €JIEMEHTIB.

10. I'eoximiuHi 6ap’epw, ix npupoja.. [IoHsaTTs npo reoximivuni 6ap’epu. [IpuHIUN ranbMyBaHHS
XIMIYHUX peakuid (mpunuun [lepensmana).

11. Knacudikamis Ta po3nojaul XiMIYHUX €JIEeMEHTIB y reocepax. ['eoximiuna kiacugikaiis
eneMeHTiB (J1iToQuIbHI, cuaepoiIbHI, XaabKo(UIbHI, aTMOQUIbHI, 0610QUIbHI eneMeHTH). 12.
3aKOHHU PO3MOLTY XIMIYHUX €JIEMEHTIB B PI3HUX T€OXIMIYHUX CHCTEMaX.

13. [lousATTs ekonoro-reoximMivHoi anoMarii. [lo3uTrBHI 1 HETaTUBHI AaHOMAUTII.

14. Kimapku 1 oHOBHIA BMICT XIMIUYHUX eeMeHTiB. Kiapku 3emHo1 kopu (stitochepn).

15. MicueBi kapkoBi moka3HUKUA. Kiapku pi3HUX THMIB TIPCHKUX TMOPIiJ, TPYHTIB, OKEAHIYHUX
0CaJIiB, BOJI, iX MOKJIMBUM BIUTMB HAa OPTaHI3MHU.

16. OcHOBHI OHATTS Ta 3aKOHH XiMii ATOMHO-MOJICKY/ISIpHE BUCHHS.

17. OcHOBHI CTEpPEOXIMIUH1 3aKOHU XiMi.

18. Meroy BU3HAYEHHS aTOMHUX, MOJIEKYJIIPHUX Mac.

19. Binkputts nepiogudHOro 3aKoHy 1 OymoBu mepioguuHoi cuctemu JI.I. Menneneesa. 20
.bynosa nepiognunoi radmuii. [lepioan, rpynu, miarpymn.

20. TlepioguyHuii 3aKOH 1 TepioUYHA CHCTEMa 3 TOYKH 30PYy Cy4dacHOi Teopii OyJoBH aTtoma.
[IpyymHM  mepioAUYHOCTI y 3MiHI BJIACTHBOCTEH  €JIEMEHTIB. 3aKOHOMIPHICTh 3MIHH
BJIACTUBOCTEH €JIEMEHTIB 1 IX CIIOJIYK y Tpymnax i nepioax. 3Ha4eHHs NepioIUYHOT 3aKOHY.

21. bynosa aToma.

22. OCHOBHI TUITU XIMIYHUX 3B’SA3KIB.

23. KBaHTOBO- ME€XaHIUHI YSBJICHHS [IPO OCHOBHI THITH XIMIYHOTO 3B’S3KY.

24. KinbKicHa XapaKTepUCTHKaA XIMIYHOTO 3B'SI3KY: JOBKWHA, €HEPris, BAJICHTHUN KYT ,KPaTHICTh
25. OKHUCHO-BITHOBHI peaKIIii.

26. CTymniHb OKUCHEHHsI aTOMIB y CKJIQJIHUX I0OHAX Ta MOJICKYJIax.

27. HaliBa>k/TUBIII OKUCHUKY Ta BIIHOBHUKH.

28. BrutiB cepeqoBHIIa Ha XapakTep mepediry peakitii.



13. PexomenoBa Jiiteparypa
OcHnoBna (O)

1. I'minka M. JI. BaranpHa XiMmis : TiIPYYHUK. — 2-T€ BU., nepepoO. i gom. — Kuis : Bumia
mkoita, 1982. — C. 608.

2. B.B. I'purop’eBa, B.M. Cawmiitienko, A.M. Cuu. 3aranbna ximis.: [ligpyunuk.-Kuis: «Buma
mkojaa», 2009.-471 c.

3. PomanoBa H.B. 3aranpra Ta Heopraniuna ximist: [TizpydHuk [mas CcTy[. BHIN. HaBY. 3aKI.|—
Kuis: Ipnias: BT® «Ilepyn», 2004. — 480c.:.

4. A.C.Cerena. 3aranbHa 1 HeOpraHiuHa XiMmisl B TeCTax, 3ajadax 1 BrnpaBax. HaBu. mociOHUK st
ctyaeHTiB By3iB.- K.: IITVJI, 2003.- 592 c.

5. M.C. Cno6onsnuk, H.B. Yasko, K.M. boiiko, B.M. Camoiinenko 3arajgpHa Ta HeOpraHidHa
ximis. [Ipaktukym.- Kuis: “JIn616s", 2004 .- 334 c.

6. 3aranbHa Ta HeopraHiuna ximig / O.M. Crenanenko, A.I'. Peittep, B.M. Jlenoscokux, C.B.
[BanoB: B 2 yactunax.- [lenaroriuna npeca, 200.- Y.11 .- 784c.

7. Maptuntok ['.B. Ximiunuit excriepument. [Ipaktukym: HaBu. mocionuk. — PiBue, 2010. —
264c.

8. JIyukeBuy €.P., Tarapuyk T.P., Bopornuu O.JI. 3000 TecToBUX 3aBAaHb 13 HEOPraHIYHOT XIMIi:
Hauanbuwmii ocioauk. — [Bano-®pankiserk: IIT Tominedt O.M., 2013. — 346 c. Po3aimu 1 — 3:
s3aaadus | — 1551, Posnin 7: 3amaui 2791 — 2890

9. banamos [0.A. 'eoxumus peako3eMenbHbBIX deMeHToB. — M.: Hayka, 1976. — 267 c.

10. bapa6anoB B.®. I'eoxumusi. — JI.: Henpa, 1985. — 422 c.

11. BoiitkeBuu I'.B., 3akpytkun B.B. OcHoBbI reoxumun. — M.: Beicmias mkona, 1976. —365
C.

12. BoiitkeBuu ['.B., Kokun A.B., MupomuukoB A.E., IIpoxopo B.I'. CnpaBounuk 1m0
reoxumun. — M.: Henpa, 1990. — 480 ¢

JOINOMIKHA (/1)
1. Xomuenko I'.I1., Ximis. [Tocioruk mis Berynaukis 1o BH3. K.: Buma mkona, 2004.
2. Cyxan B.B. Xiwmis. ITocionuk ansa BerynmaukiB 1o BH3. K.: Buma mkona, 2003. 4. ['nuaka
H.JI. O6masxumust. Jlenunrpan. «Xumusy. 1984,
3.boanaprok @.M. 3aranpHa Ta HeopraniuHa ximis. Yacr. I. — Piae: HYBI'TI, 2006.- 241 c.
4. bonnaprok @.M. 3aranbna ta Heopraniuna ximis. Yact. II. — Piae: HYBI'TL, 2008. - 312 c.
5. Jlynesuy JI.J1. JoBinnuk 3 ximii. — JIbBiB: YkpaiHnceki Texnounorii, 2005. — 420 c.
6. LBerkosa JI.b., Pomantok O.I1. Heopraniuyna ta opraniuHa ximisi: HaBYaJIbHUN MOCiOHUK. Y.
II. — JIpBiB: «Marnoiis-2006», 2007. — 358 ¢
7. Xumnueckas sHuukionenus: B 5 1.: — M.: Cos. sHiuki., 1988-1992,
8. AxmeroB H.C. O0mas u HeopraHuueckas XuMus.YueO.ans BYy30B. — 4-¢ H3M., UCIP. —
Mocksa: Beicu. mik., U3a.uentp «Akagemusi», 2001.— 743 c., uin.
9 . bacos B.I1., Pogionos B.M., Ximis: HaBuansuwuii mocionuk. K.: Kapasena, 2005.
10.. Byn b, ®peiizep [I. OcHOBBI TEPMOJMHAMUKY JUIs reojoroB. — M.: Mup, 1981. — 184 c.
11. Meticon b. OcnoBsl reoxumun — M.: Heapa, 1971. — 311 c.
12. Tenemenko B.I., Xinpuecokuit B.K. 3aransna rigpoximia. — K.: JIu6ine, 1997. — 384 c. 8.
Ilepeneman A.W. I'eoxumus. — M.: Beiciias mkona, 1979, 1990. — 423 c.
13. Iepuyk JILJI., Pa6uukos W.JI. dazoBoe COOTBETCTBHE B MHHEPAIbHBIX CUCTeMax. — M.:
Henpa, 1976. —287 c. 10. Pa6uuxos W.J[. Tepmoaunamuka ¢aouaHoi ¢a3sl rpaHUTOUIHBIX
marm. — M.: Hayka, 1975. — 232 c.
14. Ps6uukoB W.JI. 'eoxumuyeckas 3Bomtonns ManTuu 3emiu. — M.: Hayka, 1988. — 37 c.
15. Teitmop C.P., Mak-Jlennan C.M. KoHTuHEeHTanbHas Kopa: €€ COCTaB U DBOJIOIHS



(paccMOTpeHHE reOXMMHUECKOM JIETONMCH, 3alle4aTiIeHHON B 0CaJOUHBIX opoaax). — M.: Mup,
1988. - 379 c.

16. Ypycos B.C. Teopernueckas kpucramioxumus. — M.: M3a-so MI'Y, 1987. — 275 c.
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PoGoua mporpama

(Ha3Ba HABYAJILHOT JUCIUILIIHH)
[TepeszarBepxkena O6e3 3MiH Ta JOMOBHEHb (31 3MIHAMU Ta JOTIOBHEHHSIMH)

Ha 2021 -2022 HaBYAJILHUU PIK HA 3acinaHHi kageapu
Po3ain podoyoi 3MiHH 1
porpamu JOTIOBHEHHS

HaBYAJIbHOI JUCIHAILIIIHU
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[IpoTokout Bix 20__ poxky Ne
3aBinyBa4 kadenpu ( )
(miamuc) (mpi3BHILE Ta 1HII1ATH)

Po6ouy mporpamy cxBajeHO HaBYaJIbHO-METOAMYHOIO KOMICi€I0 (haKyIbTeTy
IIpoTtokomn Bixg “ ” 20___poky Ne

I'onoBa HaBYaAILHO-METOAUYHOT KOMICI] ( )

(miamuc) (mpi3BHILE Ta IHII{IATH)
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