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1. Onuc HAaBYAJIBLHOI AU CIHUILTIHA
XapakTeprucTHKa HABYAIbHOI
HaitmenyBanus l"ary3b 3HaHB, CIIELIATBHICTD, THUCIHUATUTIHA
MOKa3HUKIB OCBITHIH CTyMiHb

neHHa gopma
HaBYaHHS

3ao4Ha (hopma
HaBYaHHS

KinbkicTh kpenuTis 4

l"any3p 3HaHb
10 «IIpupoHudi HAYKHY

HOpMAaTHBHA
(HOpMaTHBHa, 32 BHOOPOM)

MopyniB — 2 Pik miaroroBku:
. . . 1 \ 1
3MiCTOBUX MOJYJIB — 3 CreuianpHICTh — __
; Cemectp
— «101 Exomnoris»
3arajipHa KiJbKICTh TOAUH - _2_ ’ 2
120 Jlexii
32 ron. ‘ 4 ron.
[TpaxTruHi
16 rox. | 4 ron.
TKHEBHUX TOAMH JUIS a6 -
neHHoi ¢popmu HaByaHHS: | OCBITHIHM CTYIIHB: «MOJIOIINI 2 a ODaTOPHé
TOJI. TOJI.
ayIUTOPHUX 5 Gakanaspy» C 2| 6 4
camocTiiiHoi podoTH — 2,5 aMOCTIMHA pOOOTA
40 ron. \ 106 ron.

Bung KOHTPOJIIO: _€K3aMCH

CHiBBIAHOIICHHS! KUIBKOCTI TOJAWH ayJIUTOPHUX 3aHSATH JI0 CaMOCTIAHOI Ta
1HIUBITyaIbHOI POOOTH CTAHOBUTH:

11 IeHHOT (hopMH HaBYaHHS — 67 % ayIuTOpHUX 3aHATh, 33 % CaMOCTIHHOI Ta

1HIMBIAYyaJIbHOI pOOOTH;

7Tt 3a04HO1 (hopmu HaB4yaHHS — 12 % aynutopHuUX 3aHATh, 88 % camocTiiHOT

Ta IHAMBITyaIbHOT POOOTH.
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2. MeTa Ta 3aBJaHHA HABYAJIBLHOI JUCIMILIIHA

MeTo0 HaBYAJbHOI JAUCHUILIIHE € (QOpMyBaHHS TEOPETUYHOIO Ta
MPaKTUYHOTO PIBHS CTYJICHTIB, HEOOXITHOTO IS OCBOEHHS CHEIIaIbHUX MPEAMETIB,
JIe BUKOPUCTOBYETHCS XIMIUHUM aHATI3 IPUPOIHUX Ta MITYYHUX 00’ €KTIB.

3aBIaHHSIMU BUBYECHHSI HABYAJIbHOI JUCHUILIIHY €:
- (opMyBaHHS TCOPETHUUHUX Ta MPAKTUUYHUX YSBICHb JIJIsl OpraHi3allii Ta MpoBeICHHS
71a00paTOPHOTO XIMIYHOTO EKCTIEPUMEHTY;
- BHUBYMTH OCHOBHI METOJM 1AeHTU(IKAli pPEYOBUH, KUIBKICHOTO BU3HAYEHHS
PEYOBHH,;

- OBOJIOJIITH OCHOBAMH METPOJIOTTi.

3MICT HAaBYAJIbHOI JUCHUIUTIHK «XiMisg 1 010reoxiMisi JOBKULIS» HaIpaBJICHUM
Ha (hOpMyBaHHS HACTYITHUX KOMIIETEHTHOCTEH, BUSHAYEHUX OCBITHBO-NPO(DECIITHOIO
nporpamoro «Exosnoris» [louaTtkoBoro (moyiommmii 6akajiaBp) piBHS BHINOI OCBITH
raiy3i 3HaHb 10 «lIpupoannyl Haykm» cneniaabHocTi 101 «Exonorisy:

K10. 31aTHICTh 10 KPUTUYHOTO OCMHUCJICHHS OCHOBHHMX TE€OPid, METOMIB Ta

MPUHIINIIB IPUPOJIHUYMX, MATEMATUYHUX Ta COL1aIbHO-€KOHOMIYHUX HaYK.

K11. 31aTHICTh 0 OIIHKK BIUIMBY Ha JIOBKULJIS MIPOIIECIB TEXHOTEHERY,

BUSBJICHHS €KOJIOTTYHUX PU3UKIB, OB’ SI3aHUX 3 BUPOOHUUOIO AISUTBHICTIO.

OTpumani 3HaHHS 3 HABYAIBHOI JMCIMIUIIHA CTAaHYTh CKJIAJOBUMHU HACTYITHUX
NporpaMHMX pe3yJbTaTiB HaBUYaHHS 3a CIEMiadbHICTIO Koj cremiaabHocTi 101
«Exounorism:

ITP02. Po3yMiHHS OCHOBHUX NPHUHIMIIB, KOHLEMLIW, npodieM B cdepi
€KOJIOT1i, OXOPOHU JAOBKIJUIS Ta ONTUMAIILHOTO IPUPOAOKOPUCTYBAHHS.

IMP03. HaBuuku OIIHKM CTaHy JOBKULISL Ta 1HCTPYMEHTaJIbHOTO 1
71a60pPaTOPHOTO KOHTPOJTIO.
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3. [Iporpama HaBYAJBLHOI AU CHUIIIHI

3microBuiit Moy b 1. OCHOBHI PO31ijiM 3arajbLHOI XiMmil.

Tema 1. OcHoBHI MoHATTH 1 3akoHM Ximii. BynoBa aromis. Ilepionnunnii
3aKOH i cucrema ejieMeHTiB. Ximiunuii 38'a30k. K10. ITP02.

PeyoBuHn — koHKpeTHI QopMH MaTepii, XIMIYHHI TpOIEC, SIK MEPETBOPEHHS
pedoBrH. OQUHMII BUMIPIOBaHHA B XiMii. BU3HaUeHHA aTOMHUX Ta MOJIEKYJISIPHUX
Mmac. EkBiBaneHT MpoCTUX 1 CKIAIHUX PEUYOBHH.

CrexioMeTpHuHI 3aKOHU. 3aKOH 30€peXEeHHs Mach PEUOBUH MPHU XIMIYHUX
MEPETBOPEHHSAX. 3aKOH CTaJOCTI CKJIaly PEUOBHUH. 3aKOH KPAaTHUX BIJTHOIIEHb. 3aKOH
€KBIBJICHTIB. 3aKOH ABOTaJIpO 1 HACTIAKU 3 HHOTO. 3aKOH 00’ €MHUX BIHOIIEHB I 'eii-
JIroccaka.

AnepHa moaens aroMa. OCHOBHI MIPUHIMIIM KBAaHTOBOI MeXaHikU. EiexkTpoHHa
xMapa, aroMHa opOiTasib. CTpyKTypa eJIeKTPOHHOT 000JOHKHA aTOMa, KBAaHTOBI YHUCIIA.
[Mpunuun Ilaym, npaBuno XyHpa, npasBuia KieukoBcbkoro. IlociigoBHICTB
3aMIOBHEHHS €HEPreTUYHUX PIBHIB 1 MiIPIBHIB aTOMIB.

[lepiognuHuii 3aKOH 1 cucTeMa eleMeHTIB. l[leplonnyHl BIIACTHBOCTI aTOMIB
€JIEMEHTIB: €JEeKTpOHHAa OyJ0Ba aToMIB, €HEpris 10HI3alii, CHOPIIHEHICTh M0
€JIEKTPOHA, PaJilyCH aTOMiB, 10HIB, €JICKTPOHETATUBHICTbh, CTYIIIHb OKHCHEHHS.

[lepioanuH1 BIAaCTUBOCTI CKJIAJHUX HEOPTraHIYHUX pedyoBUH. OKCHIH, HITPUIH,
KapOiM, TIAPOKCUAM, COJi, iX XIMIYHI BJIACTUBOCTI, MEPIOAUYHICTL 3MIiHH,
BJIACTUBOCTEM.

[Ipupoma, Buam 3B‘sA3Ky, Horo mnapamerpu. KoBajleHTHMH 3B‘A30K
BJIACTUBOCTI, METOJl BaJeHTHUX 3B‘s3kiB. (CrmocoOu yTBOpPEHHsS 3B‘s3Ky, MHOro
HacuYeHicTh. HampaBieHICTh KOBAJEHTHOTO 3B‘S3Ky, TiOpuau3allisi aTOMHHUX
opOitaneir, reomerpuyHa (opma wmosekys. [lonspHICT KOBAJIEHTHOTO 3B‘S3KY,
JUTIOJIBHUIA MOMEHT 3B SI3KY, MOJISIPHI 1 HETIOJSIPHI MOJIEKYJIH.

BonneBuii 3B‘s130k. MiMoOJIEKysipHa B3aeMOJis, il BUAM — JUCIEpCIHHA,
opieHTaIliliHa, 1HAyKUiMHA. loHHUN 3B‘s30k. MetamiuHuii 3B'si30K. BiactuBocTi,
€HEeprisg KpUCTANIYHOI PEeUIiTKH, KOOPIUHALIIMHE YUCIIO.

Tema 2. OcHoBHI NOHATTH XiMiyHMX TepMmoauHamiku. K10. ITP02.

Po6ota. BHyTpitHs enepris Ta eHtanbiid. Tepmoaunamiuni ¢yHkuii. [leprmii
3aKOH TepMoJuHaMmiku. 3akoH I'ecca Ta Hachmigku 3 HBOro. TepMoOxXiMidHi
po3paxyHku. TermnoeMHicTb. BusHaueHHs TtemoBux edektiB. [pyruii 3akoH
TepMoauHaMiku. EHTporis, sik Mipa HE3BOpOTHOCTI pouecy. BinbHa enepris ['100ca.
3MiHa eHTpoItii Ta BUTbHOI eHeprii ['160ca. HanpaBneHicTh XIMIYHOTO MPOLECY.

[IBUAKICTP TOMOT€HHMX XIMIYHMX peakuid Ta ¢GakTopu BiJ SKUX BOHA
3aJIeKaTh. 3aJ€XKHICTh IIBUJKOCTI peakilii BiJ KOHIIEHTpallli. 3aKOH AII0YMX Mac.
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OcobOmuBoCTi TeTeporeHHuX mpoueciB. Mexanizm peakiii. [lopsmok peaxiii.
[IpaBuno Baut-I'odpda. Enepris akrusariii. 3BopoTHI peakiiii. XiMiuHa piBHOBara B
TOMOTE€HHUX Ta TeTeporeHHux cucremax. Koncranta piBHoBaru. [lpunmun Jle-
[TaTenpe.

3micToBHMI MoayJib 2. BaacTusBocTi po3unHiB. OKHCHO-BIIHOBHI peakuii B
HABKOJIMIIHbOMY Cepe10BUIIli

Tema 3. KouairatuBai BjaacTuBocti po3uuHiB. CnocodH BHPaKEHHA
koHueHTpauii peuosunu. K10. ITP02.

Po3unnu, ix kmacudikamis. Boma, sk po3unHHUK. [loHSATTS mpo KoJoidHI
CUCTEMH, 1X pi3HOBUAM. BriactuBocTi KojmoigHMX po3uuHiB. CrocoOu BUpaKEHHS
KOHIIEHTpaIli po3uuHiB. TemnoBi mporecu npu po3unHeHHi. OcMoc, 3akoH BaHTt-
l'opda. Tuck HacuueHoi mMmapu pO3UYMHHUKA HaJA pO3YMHOM. 3akoHM Pays.
Temneparypa KumliHHS Ta 3aMmep3aHHs po3uuHiB. EOyniockoriyHa Ta KpioCKOIiYHA
KOHCTaHTU. AHTU(DPHU3H.

Tema 4. BnactuBocti po3unnis ejekrpodiris. K11. ITP03.

Teopia enexrposituyHoi aucorriamii. CuiibHI Ta cialki enekTpomiTi. CTyIiHb
aucorianii Ta KoHcTtaHta aucorriamii. JJo0yrok pozuumnHOCTI. Jlucoriamis Boau
Wonnwuit no6yTok noau. Boxuesnii nokasuuk (pH). T'igpois coeii.

Tema 5. OxucHioBanbHO-BiAHOBHI peakuii. K11. TTP03.

[ToHsATTS TIpO TIpoOIIECH OKMCHEHHS-BiMHOBICHHS. CTymiHb OKMCHEHHS. Metoau
CKJIQZIaHHSl PIBHAHb OKHCHIOBAJILHO-BITHOBHUX peakiiid. MeTosl eJIeKTPOHHOIO
Oamancy. Tunm peakiiii OKWCHEHHSA-BiAHOBICHHS. DakTopu, SKi BIUIMBAIOTH Ha
nepedbir  OKMCHIOBAJIbHO-BIMHOBHUX  peakiiii  Ejaekrpoximiuni  mpouecw.
Enexkrpoais. IloHsATTss mnpo enexkTpon, eneKTpoaHuii moTeHmian. [loaBiHwmit
CNCKTpUYHMUN Tmap. BumipioBaHHsS eneKTpoaHux moTeHIaniB. CraHmapTHUN
BOAHEBUN enekTpo. CTaHmapTHI €NEeKTPOJHI TMOTEHIlladu Ta P aKTHUBHOCTI
MeTtaniB. DakTopw B SAKUX 3AJICKUTh BEIWYMHA EJIEKTPOJHOTO TOTEHIIIAIY.
PiBusinast Hepucta. ['anpBaniuni enement. O6uncnenns EPC. Axkymynstopu.

Enexrtponi3 posmnasiB Ta po3unHiB. 3akonu dapajes. [TocminoBHICTh po3psTy
HOHIB Ta MOJIEKYJI Ha eJeKTpojax. BukopucrtanHs enekTpomizy. EmextpomiTuune
100yBaHHS METaJIB Ta CILJIaBiB.

Koposis meraniB Tta cmiaBiB. [loHSATTS Ta 0COOIMBOCTI KOpPO3ii MeETaiB.
Krnacudikarist kopo3iitHux mporieciB. XiMidHa Ta €JIEKTpOXiMiuyHa Kopo3is. Meroau
3aXMCTy METATIB BiJ KOPO3ii, iX Kiacudikarris.
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Tema 6. OcHoBH Teopii Ta po3kiany koopanHaniiaux cnoayk. K10. ITP02.
BusHaueHHS TOHATTS KomniaekcHa cnoayka:. 3a ['piHOeproM, SIUMHUPCHKUM,
babkoM. BiacTuBOCTI 1 3aCTOCYBaHHSI KOMILJIEKCHUX CIIOJIYK B XIMIYHOMY aHalli3l.
CriiikicTe KOMJIEKCHMX crojiyk. CTyIiHYacTa AUCOINiallisl, CTYIiHYACTe YTBOPEHHSI
KOMIUJIEKCIB. 3aCTOCYBaHHS B aHaji3l OKpPEeMHX TPyl KOMIUIEKCHHX CIOIYK 3
HEOPTraHIYHUMHU JITaHJAaMu - amiakaTH, TajJoTeHiAW, TiolllaHATH Ta IllaHiJIHI
KoMIuiekcH, docdaTHi koMmruiekcu Tomio. KinbkicHa XapakTepuCTHKa CTIHKOCTI
KOMIUICKCIB 32 JIOTIOMOT'OK) KOHCTaHT CTIMKOCTI (CTyIIHYacTi Ta 3arajbHi
KOHCTaHTH). [IpuHIMI METOJIB BU3HAUEHHS CTIMKOCTI KOMIUIEKCHUX CIOJYK Y
po34YMHaxX. 3aKOMIUIEKCOBAHICTh, (PYHKIIs yTBOpeHHs b epyma (cepemne miraHmHe
yucio). Merong Jlegena. BrumB < BracTHMBOCTEM — LIEHTpaJIbHUX  10HIB -
KOMILJIEKCOYTBOPIOBAYIB Ha CTIMKICTh KOMIUIEKCHUX crioyiykK. Kiacudikarrisi KaTioHiB
METaJiB 3aJIeKHO BiJl OyJ0BH iX €EKTPOHHUX 000JOHOK. XapaKTep 3MIHU CTIHKOCTI
KOMILJIEKCIB Y MEKaxX KOXKHOI TPyIIH.

3micToBHMIA Moay/ab 3. EjemenTH Heopraniunoi ximii. Mirpanis xXiMivHux
eJieMeHTiB y Oiocdepi.

Tema 7. Iousarra npo Oiocepy. 3aKOHOMIPHOCTI MOMIMPEHHST XiMiYHUX
ejemeHTiB B Oiocdepi. K11. TTP03.

3anmava, Miclle B CUCTeM1 MPUPOJHUYMX HAYK, 3B'A30K 3 re0XiMi€r0, O10JI0Ti€H0,
exoJsoriero; 3aBaaHHs Hayku. OCHOBHI 3akoHM (OioreHHO1 Mirpaiii, G10JIOTTYHOTO
Kpyroo0iry, BEKTOpa PO3BUTKY, €IHOCTI OpTaHi3My Ta CEpeIOBHINA, 3arajibHOTO
pO3CitOBaHHSI XIMIYHUX eJIeMeHTIB Toio). ['omoBHi 3akoHoMipHOcTi (["apkiHca,
yCEpEIHEHHSI, €BOJIOLIMHOTO PO3BUTKY MEpEBaKaHHS B JIITOC(hEP] €IEeMEHTIB, aTOMHI
MacH AKUX KpaTHI 4OTUPHOM To1110). O6’eKkT gocmipkeHHs 6ioreoximii. [Ipunnumnm ta
npaBuia 6ioreoximii. 3HaueHHs 010re€OXIMIYHOT HAyKU JIJIs Ti3HaHHS 6ilocdepu. Poib
B.1. Bepnaacekoro B ii cTaHOBIIEHH1 Ta PO3BUTKY.

Konmneniii 6iocdepu, KUBoi pedoBHHU, OI0KOCHUX CHCTEM, O010T€OXIMIYHHX
IIMKJIIB SIK TEOPETHUYHOI OCHOBM Hayku. EHepreTuka 6iocepu. crpykrypa 6iochepw,
il kommmoHeHTH. OCcO0IMBOCTI Ta BIacTUBOCTI Oiochepu. EBomromis 6iochepm.

Knapk. Knacudikamis BugiB mirparii. ['eoximiunai kiaacudikaiii eJIeMEeHTIB 3a
MIrpaifHIMH 0COOIMBOCTIIMU.

Konnerist  kpyroo6iry. IloxomkeHHS >KATTS 1 €BOJIOMIS 010T€OXIMIYHUX
IUKITIB OIOTEHHUX eJeMeHTIB. TexHoreHHl (haKTOpu MOPYIICHHS iX Kpyroooiry.
TexnorenHi reoximiudi aHoMaltii B 61ocdepi, mpoOIeMH 1 TUISIXH 1X PO3B’ I3aHHS.

Tema 8. Ximist S- Ta p-esiemeHTiB Ta iX Oiosoriuna poss. K11. ITP03.
Beryn go ximii enemenTiB. PO3MOBCIOKEHHST B KOCMOCI Ta B 3€MHINA KOpi.
CtpykTypa Ta BIACTUBOCTI MIPOCTUX PEUOBUH, PUHIIMITH X OTPUMAHHSI.
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[Tonoxxennss I'igporeHy B MEpIOAMYHIN CHCTEMI, CHEeUM(IYHICT HOTro
BjIacTUBOCTeH. Di3MyHI Ta XIMI4HI BJIACTUBOCTI BojHIOo. Crnonyku [igporeny.
Enementn VII-A rpymm, iX XapakTepucTuk Ta BiacTuBocTi. IuEnementun VI-A
Ipymnu, iX XapakTepucTuk Ta BiacTuBocTi. O30H. Ponb o3oHOBoro mapy. Ckiaa
atMocgepHoro noBitps 3emuti.biosnoriuna posib Ta TOKCMYHA is crionyk Cynbdypy.
«KucnorHi1 goumny.

Enementu V-A rpymnu, iX XapakTEpUCTHK Ta BJIACTUBOCTI. [lommupeHHs a3oTy B
npUpoi, 100yBaHHS BJIACTUBOCTI Ta 3actocyBaHHs. Cnionyku Hitporeny. bionoriuna
posib Hitporeny, TokcuuHicTh Horo cnonyk.®docdop y npupoau, Moro no0yBaHHS
BJIACTMBOCTI Ta 3actocyBaHHs. Crnonyku ®ocdopy. bionoriuna ¢ynkmis docdopy,
TOKCUYHICTb HOTO CIOJYK.

Enementn IV-A rpynu, iX xapakTepUCTHK Ta BIACTUBOCTI. Byrienp Ta #oro
aJIOTPOITHI BUJIO3MIHM B MPHUPOJII, X KOpOTKa Xapaktepuctuka. Crnonyku KapOomny.
bionoriuna ¢yHkiiis Ta TOKCHUHICTh crionyk Kapoony. [lapaukoBuit edekT Ta nuisixu
fioro nogonanms.Cuninii B npuposi. Moro no6ysanus Ta Bnactusocti. [IpupoHi Ta
MTY4YHI CUJIIKATH, CKJIO, KepaMika, IleMeHT. biojoriyHa (yHKIIM Ta TOKCHUYHA Jis
cnostyk CuiIito.

Ximiss MeTajiB. 3arajibHa XapakTEPUCTHKA METaliB. 3HAXO/KEHHS METaliB B
npupoai. OcHoBHI MeToaum ix moOyBaHHS. [IpuumHM MOAIOHOCTI Ta BIAMIHHOCTI
(GIBUYHUX BJIACTUBOCTEM METaNiB. YTBOPEHHS METAIIYHOTO 3B’SI3KY METOJ0M
MOJICKYJIIpHUX oOpOiTajneil. XiMiuHa BJIACTUBOCTI MeTamiB. KoMIIeKCOyTBOpEHHS.
di3i00T19YHA AKTUBHICTH HOHIB METAIB.

S- 1 p-MeTayu Ta iX crodyku. Jly>kHa Ta JIy)KHO3eMeIbHI MEeTallu iX eJIeKTPOHHA
CTPYKTypa, 3HaXO/DKCHHS B NPHUPOII, BIACTUBOCTI. Di3ioyioriyHa aKTUBHICTh Ta
TOKCHUYHA Jisl CIOJYK WX MeTaniB. MeTanu miarpynu ['epmaniro.

Tema 9. OcHoBu ximii Ta Gioreoximii d- Ta f-exemenriB. d-merasm Ta ix
cnoayku. ®epym, Kodaast, Hikoa. K10. ITP02.

3amizo. 3amizHa pyaa. Metamypris 3amiza. Exonoriuai mpoGiemMu MeTamyprii.
Cnonyku @epymy, Kobambty Ta Hikomro. IlmatmHOBI MeTanu, iX eNEKTPOHHI
CTPYKTYpH Ta CTyleHI OKMCHEHHs. POJIb XIMIYHHMX JIEMEHTIB, X pO3MOALT B 3eMHIN
xopi. SIkicHi peakuii Ha kaTioHn GioreHHMX Baxkkux meranis (Ag*, Cd?*, Zn?*, Pb?*,
CU2+, C02+, F62+, F83+, Ni2+, Mn2+, Cr3+, ng+).

Tema 10. Opraniuyna reoximia. Teopiss OyaoBM OpraHiYHMX CHOJYK.
ByraeBoani. Anbaeriam i keronu. Kapoonosi kucsiaoru ta ix moxigni. K10. ITP02.
VYHikanpHICTE KapOoHy B Oiocepi. OpraniyHa pedoBHMHA K TE€OXIMIYHHUMA
akymyssitop.  Krnacudikariiss opraniyHux pedoBuH. Kiacudikarliss ByTJIEBOJHIB.
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bioreoximiuni ¢aktopu popmyBaHHS HaQTH Ta BiIKIaJleHb Keporeny. Ckian HaQTH,
npupoiHoro razy. Homenkiarypa opraniuaux crnoiiyk 3a npasmwiamu IUPAC 1993 p.
1 pekomennanii YHKoXiTepH. Ornsa npupogHux mkepen, ¢Gi3U4HI Ta XIMIYHI
BJIACTUBOCTI BYTJICBOJHIB, OKCHUTCHOBMICHMX Ta TETEPOIUKIIYHUX CIOIYK, IX
€KOJIOT1YHa HeOe3leka K MOTCHIIIWHUX IMOJIOTaHTIB JOBKULIA. SIKICHI peakiii Ha
OpraHiuHi CHOJYKH (aJKCHH, aJKiHHM, apeHH, crupTu, GeHonn). dizuuHi 1 XiMidHI
BJIACTUBOCTI aJIbJCT1/11B, KETOHIB, KapOOHOBUX KHUCJIOT. SIKiCHI peakilii Ha OpraHidHi
CIOYKH (albleriad, KETOHHU, KapOOHOBI KHCJIOTH, aMIHOKHCJIOTH,BYTJIEBOJIN).
[Ipupoani  010JOT1YHO-AaKTHBHI ~ PEUOBUHM, OIOMOJIMEPH: TYyMiH, TyMYCOBI
(GyIbBOKUCIOTH TPYHTY, AaMIHOKHCIOTH, NENTUAM, MPOTEIHW, MW, JITHIH,
aMIHOKUCIIOTH, ByTJIeBoId. OCOOIMBOCTI KPyTroo0iry OpraHiuHuX peuoBUH.

Tema 11. Metoau BuBYeHHsI Oioreoximii. BuiuB 3a0pyIHI0I0YNX pedOBUH
Ha Oiocdepy. K11. ITP02.

Xapaktepuctuka 3a0pyHIOBadiB Oiocepu Ti HacHigku iX Jii: BaXKKi MeTajH,
HadTa, TONIIMKIIYHI  apOMaTW4yHl  BYIJIEBOJAHI,  JIOKCHH,  XJOpO-  Ta
(byopoByTIeBOIHI, (DEHOIH, alTbJET1IH, TECTULIHTH.

Ckian moBepxHEBUX BOJ Ta (akTopu, sIKi HOoro Bu3HaudawTh. [iapocdepa.
bynosa i ckimaa. Criocoou kimacudikaritii I1B. BusnaueHnHs Ta crmocoOu OIIHKH BMICTY
opraniyaux pedoBuH y [1B. biorenni enementu. Mikpoenementu y cknani [1B.

di3uko-xiMiuHI Tiporiecu B rimpocdepi. Byrnekucnorna pisHoBara y [1B. Boau
CBITOBOTO OKeaHy Ta MOXO/pKeHHs cosieil B HuX. [IB cymii ta npomoBuku. Ilig3emMHi
Boau. [loxomxkennst Boau Ha 3emii. ['eoxiMiuHa poJib BOJIU B 3eMHii Kopi. TBepaicTh
BoJIH, ii Buau. Knacudikarris Boj 3a TBEpIICTIO.

dizuko-xiMiuHi mporecu B atMmocdepi. Atmochepa. Cxnax, OymoBa i
MOXO/DKeHHS. ['0JIOBHI, APYTOpsiAHI KOMIIOHEHTH MIKPOKOMIIOHEHTH aTMoc(hepu.
AHTpomoreHHi 3a0pyaHtoBaui atmocdepu. ['‘eoximiyHa posib aTMochepu B
Cy4acCHOMY T'€OXIMIYHOMY CepeIOBHIIl. XIMIUHI MEPETBOPEHHS OpTraHIYHUX CIOJYK B
atMocdepi.

['pyntu Ta ix reoximiyHa poiib. 3eMHa Kopa. CydacHi ySIBJICHHS MPO «3EMHY
kopy».Cknan 1 OynoBa. IIOHATTS MpPO «HABKOJUIIHE CEPEAOBUINE», «TEOXIMIUHI
CUCTEMM», «TCOXIMIYHUNA (POH», «TEOXIMIUHI MPUPOJIHI Ta AHTPOIIOTECHHI aHOMAJII.
dopmu 3HAXOHKCHHS XIMIYHUX €JIEMCHTIB B 3¢MHIM KOPI.

UunHUKH TpyHTOYyTBOpeHHs. CKIamoBl YacTMHU TPYHTY, iX poOJib ¥y
(GyHKIIOHYBaHHI TPYHTY, 3MiHa iX XIMIYHOTO ckiaxy. ['eoximiunHi aHomanii B
IpyHTax.
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4. CTpykTypa (TeMAaTH4HHUIi UVIaH) HABYAJIbHOI JUCIUIIIHU

Kinexicte rogua

neHHa popma 3ao4yHa hopma
3MiCcTOBI MOLYJIi 1 TEMU a = | g a o= s
S| £ |5 S| | =
ol =| & E |SE 2| =| & E | S E
S5 81258 3|5 &5 8¢
AR R
Monayas 1
3microBuii Moxysb 1. OCHOBHI po3aijiM 3arajibHoOI XiMmii.
Tema 1. bynosa aromis. [lepiognunuit - 18 |2 16
3aKOH 1 CUCTeMa EJICMEHTIB. XiMIYHUN 12 (4 |4 4
3B'SI30K .
Tewma 2. TepmoguHamika XiMIYHHX 2 14 4 |2 8
MPOIIECiB 16 |4 |4 6
XiMiuHa KiHETHKA Ta XiMiYHA pIBHOBAra.
Pazom 3a smicmosuit modyns 1 |28 |8 |8 |2 |10 [32 |2 |4 |2 |24
3micToBuii MoayJib 2. BiactuBocti po3unHiB. OKHCHO-BiTHOBHI peakuii B HABKOJMIIHbOMY
cepeaoBUIITI
Tema 3. KomiraTuBHi BIaCTHBOCTI PO3UMHIB. 2 14 2 12
CriocoOu BUpa)kKeHHS KOHIIEHTpAIIii 10 |2 |4 4
PEYOBUHHU.
Tema 4. EnextponiTiuna aucoriaris. 2 10 | 2 8
Bonauesuii nokasunk. CHiIbHI Ta ciiaOKi 10 |2 |4 2
SJIEKTPOJIITH
Tewma 5. OkuCHIOBaJIbHO-B1IHOBHI PEaKIIii. 10 |2 |2 2 2 12 2 10
EnextpoximiuHi npouecu. Enekrponis.
Tema 6 OCH‘OBI/I Teopii Ta po3KIaTy 10 |2 |4 2 9 8 8
KOOpJIUHAIITHUX CIONYK.
Pazom 3a smicmosuit modyns 2 |42 |8 |16 |8 |10 |44 |2 |2 |2 |38
Moayas 2
Mopayas 3. Enementu Heopraniunoi ximii. Mirpauist xiMiuHux esiemeHTiB y Oiocdepi.
Tema 7. IlousaTTst mpo 6iocdepy. 8 8
3aKOHOMIPHOCTI MOIIMPEHHS XIMIYHUX 8 2 6
eJIeMeHTIB B Oiocdepi.
Tema 8. Ximist S- Ta P-eJI€MEHTIB Ta iX 11 |2 |4 2 3 9 9
010JI0T14HA POJIb
Tema 9. OcHoBH Ximii Ta 6ioreoximii d- Ta 2 9 9
f-enemeHTiB. 0-MeTasM Ta iX CHONTYKH. 7 2 3
®epymMm, Kobanbt, Hikod.
Tema 10. Opraniuna reoximisi. Aibpaeriau i 13 |4 |2 2 3 9 9
ketoHu. KapOoHOBI KMCTIOTH Ta 1X MOXIJIHI.
Tema 11. Brtus 3a0pyJHIOIOUHX PEUOBHH 11 |6 5 9 9
Ha 6iocthepy
Pazom 3a 3micmoenuii modyns 3 |50 |16 |8 |6 20 |44 44
BCbOI'O | 120 (32 |32 |16 |40 (1204 |6 |4 | 106
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5. Temu 1a6opaTopHUX 3aHATH

No Kinekicts roauu
3/ Haspa Temn JIEHHa | 3a04Ha
dopma | dopma
1 [TepioguuHMIA 3aKOH 1 CUCTEMa €IeMEHTIB. XiIMIUHUHN 3B'SI30K . 4
XiMivHa KiHEeTHKa Ta XiMiYyHa piBHOBAra. 4 4
3 [TpuroryBanns po3unHiB. Criocoou BUpaKCHHS KOHIIEHTpPALii 4 5
PCUOBHHH.
4 EJIGKTpOJI‘iTI/IIIHa nucotiaitis. BogaeBwuii mokasHuk. CUIIbHI Ta claOKi 4
CIICKTPOJIITH
5 | Enexrpoximiuni npouecu. Enexrpomniz. Koposis 4
6 Koopaunariiiiai cnonyku, HOMEHKIIATypa, BIaCTUBOCTI, OJIEPKAHHS 4
7 | Ximis S- Ta pP-eJIE€MEHTIB Ta iX 610JI0T1YHA POJIb 4
8 | BiractuBOCTI HaCMUEHUX Ta HEHACUYEHUX BYTJIEBOJIHIB 4
PA30OM 32 6
6. Temn NPAKTUYHHUX 3aHATH
No Kinekicts roany
o/ Haspa Temn JieHHA | 3a04Ha
dopma | dopma
1 Te'pl.\/IO,[[I/IH.aMiKa XiMi‘H-.II/I)'( npoqeciB 2 2
XimivHa KiHEeTHKA Ta XiMiYHA piBHOBAra.
2 KOJ‘IiFaTI/IBHiPJ'IaCTI/IBOCTi po3uuHiB. ClocoOM BUpaKEHHS 5
KOHIICHTpAIlii peYOBHHHU.
3 | Boanewii noka3auk. CHiibHI Ta cabKi eJIeKTPOIITH 2
4 | OKHUCHIOBAJIbHO-BIHOBHI peaKIii. 2 2
5. | Koopaunariiiii crionyku. 2
6 | Ximis S- Ta pP-eNIEMEHTIB 2
7 | Ximis d- ta f-enemenTiB. d-MeTanu Ta X CIIOIYKH. 2
8 | KapOoHOBI KHCIOTH Ta IX BIaCTHBOCTI 2
PA30OM 16 4
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7. 3aBaaHHs AJIs1 CAMOCTiiHOT poOoTH

No Hazsa temu Kinbkictb

3/ TFOMH,

3aBJaHHSA

1 [TepiogruHmii 3aK0OH 1 CUCTEMa €JIEMEHTIB. BU3HAYCHHS €KBIBAJICHTY 4
peuoBHHU. XIMIUYHUH 3B’A30K 1 OyZ0Ba MOJIEKYJ, CKIaJaHHSI CXEM Crop. 23. Ne
OyJIOBH MOJICKYIIL. 1-3.

2 Enepreruka XiMIYHHMX peakiliii, po3B’s3yBaHHs 3a1a4. OO0OpOTHI Ta 6
HEOOOPOTHI peaKirii Crop.32,

No2-5, ctop.
44, Ne 1-4

3 KomniraruBHi BnactuBocTi po3unHiB. CriocoOu BUpaXeHHs 4
KOHIIEHTpallii peuoBUHU. Po3paxyHku KOHIEHTpalii, po3B’a3yBanus | Ctop.70,
3ajad4. Nel-b,

4 Pozuunm enextpomiTi. Jucomiaiis 1 piBHOBara y BOJHUX PO3UMHAX 2
eJIeKTPOITiTiB. BomHEeBHi 1 T1IpOKCUIBHAN TTOKa3HUKH, 10HO-0OMiHHI Crop. 81, Ne
peakxIii Ta riJipoJii3 cojei. 3-6

5 Enexrpoximiuni mporecu. CKialaHHs TaJbBaHIIHUX CJICMEHTIB. 2
BrnacTuBocTi e1ekTpoxiMiuHOTO psAxy Harpyr. OKUCHO-BiTHOBHI Crop.98, Ne
peaxiiii Ta X CKJIaJIaHHS. 1-5, crop.

106, 1-3

6 OcHoBH Teopii Ta PO3KJIaTy KOOPIAUHAIIHHIX CIONYK. 2
Crop. 87,
No 1-4

7 3aKOHOMIPHOCTI NOLIMPEHHS XIMIYHHUX €JIEMEHTIB B O6iocdepi. 6
Crop. 32 Ne
4,5

8 Ximist S- Ta P-eJIeMEeHTIB Ta iX 010JI0TiYHa POJIb 3
Crop. 123, Ne
1-4

9 Mertanu cimeiictBa dpepymy (Fe, Co, Ni) 3
Crop. 123, Ne
5-8

10 Mertoau BUBYEHHs 6ioreoximii. BriuB 3a0py1HIOIOUHX PEUOBHH Ha 5

6iocdepy TBepaicTs BoaM Ta criocodu ii yCyHEHHS. Crop. 123,
Ne 9-11
11 Anpneriam 1 ketonu. KapOoHOoBI kucioTH Ta ix moxijaHi. [Tomimepu 3
Crop. 129, Ne
1-5
Pazom | 40

[pumitka: Bei 3agadi st camocTiitHol podoTu 3 nocionuka- b.T. Kamincekuii [1.b., Kamincekuii 5.T. Tumnosi 3agaqi
o Kypey «Ximisy, XKntomup, XKITI, 1998.

8. InauBinyanbHi 3aB1aHHS

HaBuanpHOtO mporpamoro mependadeHo 2 KOHTPOJIbHI MOAYJIbHI POOOTH, 10
SKUX BXOMSThH 3ajlaul Ta PIBHSHHS peakiliii, MoB's3aHi 3 TEOPETUYHOK YACTHHOIO
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Kypcy. KoHTpoiibHI poOOTH BHUKOHYETHCS TMICHS TEPHIOTO Ta IPYroro MOMIYJIB
KO)KHHM CTYACHTOM 3a I1HIWBIIyaJIbHUM 3aBAaHHSIM Ha JabOpaTOpHOMY 3aHSTTI.
3MICT KOHTPOJIBHUX 3aBJaHb MPEJCTABICHUH Y BIATOBITHUX OleTax.

Ha ocBitHbOMy mopTani JKUTOMHUpPCBKOI  TOJITEXHIKA  IPEeJCTaBIICHI
CJICKTPOHHI TECTH 3 TEOPETHYHOTO KypCcy XiMii, SIKIi KOXXEH CTYACHT BHKOHYE
CaMOCTIMHO B OH-JIaliH PEXKHUMI.

9. MeToan HABYAHHSA

[Tin gac BukaganHs Kypcy «Ximist 1 610reoXimisi JOBKULIS» BUKOPUCTOBYIOTHCS
HACTYIHI METOJIU HaBYAHHS:
— TIPOBENICHHS JJAOOPATOPHUX E€KCIIEPUMEHTATBLHUX JTOCTIIKEHb;
— BHUKOPHUCTaHHS KOMIT IOTEPHOI TEXHIKHU JjIsl 0OpOOKU pe3yJIbTaTiB aHaJI3Y;
— MyJbTUMEIIMHE O0JagHaHHS 1 Yac JICKIIH, Ja00opaTopHUX, MPAKTUIHUX Ta
3aXUCTY KyPCOBHX;
— METOJIM aHaJi3y Ta CUHTE3Y MijJ yac 0OpoOKH pe3yJbTaTiB eKCIIEPUMEHTY;
— 1HCTPYMEHTAJIbHI Ta JIA0OPATOPHI METOIM BUBYEHHS SKICHOTO CKJIaTy 00’ €KTIB
HaBKOJIUIITHHOTO CEPEIOBHUIIIA.

10. MeToau KOHTPOJTIO

[ToTOYHUI KOHTPOJIb ISl CTYJAEHTIB J€HHO1 ()OpMH HaBYAHHS TPOBOIUTHCS Y
dbopMi yCHOrO I1HAMBIAYaIbHOTO Ta (PPOHTAIBHOTO OINUTYBAHHS, MHUCHMOBOIO
(KOpOTK1 BIAMOBIAI HAa KOPOTKI 3alWTaHHs) Ha JEKIIHHUX 3aHATTAX MICIS
BUKJIQJAHHS JICKIIMHOTO Marepialy KOXKHOIO 3MICTOBOTO MOJIYJsl abo Temu,
€JIEKTPOHHOT'O TECTYBaHHS IiJ Yac 3aXUCTY 3BITIB 3 JaOOPATOPHUX POOIT a TAKOXK Y
BUIJISIAl CAMOCTIMHMX POOIT Ha MPAKTHUYHUX 3aHATTAX. Jl0 MOTOYHOrO KOHTPOJIIO
BIIHOCUTBLCS KOHTPOJIb pOOOTH 3 MUTaHb, 1[0 BUHECEHI HA CAMOCTIMHE OMaHyBaHHS, 1
BUKOHY€ThCA Y (popMi onuTyBaHHs. [1i1CyMKOBHIA KOHTPOJIb — ICITUT.

11. Po3noxiu 0auiB

CuctemMa KOHTPOJIIO 3HAHb Ta YMOBHM CKJajdaHHA icnuty. HaBuanbHa
nucturuiia "XiMmist 1 610reoxiMist JOBKULIA" OLIHIOETHCS 32 MOIYJIbHO-PEHTHHTOBOIO
cuctemoro. BoHa ckiamaeTses 3 3 3MICTOBHUX MOJTYJIB.

Pe3ynbrat HaBYaAJIbHOI JISUIBHOCTI CTYAEHTIB OLIHIOIOThCS 3a 100 - GanbHOIO
IIKaJIOXO.
Dopmu nOomouH020 KOHMPOI0: OIIHIOBAHHS JTOMAITHIX CAMOCTIHHUX 3aBIaHb, TECTIB Ta

KOHTPOJIbHUX pO6iT BUKOHAaHHUX CTYACHTAMHA Hi,[[ gac J'Ia60paTOpHI/IX 3aHATh.
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CrymeHT MoOXke OoTpuMard Oalu 3a JIOTIOBHEHHsS, YCHI BIJNOBi/Ni, BUKOHAHHS JTOMAIIHIX
3aBJaHb Ta JJAOOPATOPHHUX POOIT Ta HAIIMCAHHS CAMOCTIHHUX POOIT Ha yCiX JJaOOPATOPHUX 3aHATTSIX

BITPOJIOBXK JIBOX CEMECTPIB.
- YCHa 8I0N08I0b, OOMAUHS NUCLMOBA pobomA,

Jabopamoprna poboma — no 3 banu;
- 0ONOBHEHHs — no 1 6any;

- NUCLMOBI CAMOCMIUHI - no 10 banis

- MOOY/IbHI KOHMPOJbHI poObomu — no 20 6anie

MooynbHuii KOHmMpoaL: 2 MOTYITbHI KOHTPOJIbHI pOOOTH.

3micmosuit mooynp 1
MakcumanbHa KutbkicTe OamiB — 50. Ilepembauaerbcsi MpoBeACHHS 31 CTyIeHTaMH 2

1a00paTOPHUX 3aHATh, 2 MPAKTUYHUX 3aHATH Ta HAITMCAHHS KOHTPOJIBHOI pOOOTH.
Bukonanns koxxHO1 1abopaTtopnoi podotu — 20 6ais,

Ouinka 3a maboparopHy poOOTy BKIIIOYa€ B cede:

- OWLIHKY 3a TEOPEeTUYHYy MiAroToBKY (ycHe abo mnucbMoBe omnutTyBaHHs): 0-3 Oamu (0 —
HEe3aJI0BUIbHO, 1 — 3a710B1IbHO, 2 — 10Ope, 3 — BIIMIHHO);

- oopmiieHHs MPOTOKONY 1 BUKOHaHHs naboparopHoi pobotu: 0-3 Gamu (0 — HE3aA0BIIBLHO
(BimcyTHiit), 1 — 3ag0BinbHO, 2 — 700pe, 3 — BIAMIHHO);

- BUKOHAHHS JIOMAIIHBOTO mHcbMOBOro 3apnaHHs: 0-3 O6amu (0 — HeBipHO, 1 — 31 3HAUHHUMU
MOMHJIKAMH, 2 — 3 HE3HAYHUMHU MTOMHIIKAMH, 3 — BIPHO);

- po6ota B nmabopatopii abo gonosHeHHs: 0 — 1 6anu (0 — He3anoBUIBEHO, 1 — n0Ope);

-HaMMCcaHHs MOTOYHOi camocTiitHoi po6otu: 10 GaniB ( 9-10 GaniB BimMiHHO, 8-6 — moOpe; 5-4 —
3a10BUIbHO; 0-3 — HE3a70BLIbHO). Po3paxyHOK MakCHMMajbHOI KUTBKOCTI OayliB 3a 3MICTOBUI

moayib 1: 10 (koHTpoabsHa poboTa) + 40 (;maboparopHi pobotn) =50 Oamis.

3micmoesuit moodyns 2
MaxkcumanbHa kinbkicth OamiB — 100. IlepenbOauaerbes mpoBeneHHS 31 CTyldeHTamu 4
nabopaTopHUX 3aHATh, YOTHPU TNPAKTUYHUX 3aHITTA Ta HAMHCAHHS KOHTPOJBHOI pPOOOTH.

BukonanHs k0xxHO1 1abopaTopHoi podotu — 20 6ais,

Ouinka 3a mabopaTopHy poOOTy BKIIIOUa€E B cede:

- OWIHKY 3a TEOPEeTUYHY WIArOTOBKY (ycHe abo muchkMoBe omnutyBaHHs): 0-3 Oamu (0 —
HE3aJ0BUIbHO, 1 — 3a/10BIBHO, 2 — 100pe, 3 — BIIMIHHO);

- oopmiieHHsT TIPOTOKONY 1 BHUKOHaHHs naboparopHoi podotu: 0-3 Gamu (0 — HE3aAOBITBHO
(BimcyTHiit), 1 — 3a70BinBbHO, 2 — 700pE, 3 — BIAMIHHO);

- BUKOHAHHS JIOMAIIHBOTO MHchbMOBOro 3apnanHs: 0-3 Oamu (0 — HeBipHO, 1 — 31 3HAYHHUMU
MOMHJIKAMH, 2 — 3 HE3HAYHUMHU MTOMHIIKAMH, 3 — BIPHO);

- poborta B nabopatopii abo gonosHeHHs: 0 — 1 6anu (0 — He3anoBiEHO, 1 — 06pe);

-HaMMMCaHHs MOTOYHOI camocTiitHoi pobotu: 10 6aniB ( 9-10 GaniB BimMiHHO, 8-6 — moOpe; 5-4 —
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3an0BibHO; (-3 — He3amoBUTEHO). Po3paxyHOK MakcHMaldbHOI KUIBKOCTI OamiB 3a 3MiCTOBUI

motyiib 2: 20 (konTpoabpHA podoTta) + 80 (;maboparopri podotr) = 100 Ganis.

3micmosnuii Mooyav 3
MakcumanbHa KutbKicTh OamiB — 50. IlepenbauaeTrbcsi NpOBEIACHHS 31 CTyJCHTaMH 2

1a00paTOPHUX 3aHSTh, IBA IPAKTUYHUX 3aHATTS 1 KOHTPOJIBHOI MOTYJIEHOT POOOTH.

Bukonanus koxHoi aboparopHoi pobotu — 20 GaniB, HanmMcaHHS KOHTPOJIBbHOI podotn — 10
6aiB, 3 HUX camocTiiiHa pobdota — 10 6aniB, akTuBHicTs — 10 6aniB (y TOMy 4KCIIi yCHA BiIOBIIb —
3 Oamu, noManiHe 3aBmaHHs — 3 Oamu, yrabopatopHa pobOora — 3 Oanu (Ha KOKHOMY 3aHSTTI),
nonoBHeHHsT — 1 Gai). Po3paxyHOK MakcHMaibHOI KUTBKOCTI OamiB 3a 3mictoBuil mMomyns 3: 40
OariB (JrabopaTopHi pobotn) + 10 GaniB KOHTpOJILHA MOYJIbHA poboTa = 50 Gais.

Po3nopain 6aniB, IKi OTPUMYIOTH CTYAEHTH
3a pe3yabTaTaMH CEMECTPIB CTYJICHT OTPHMYE IMiJICYMKOBY OIiHKY 3a 100-0anbHOIO

CHCTEMOI0, 5IKa PO3PAXOBYETHCS SIK CEPEAHbO3BAKECHE OLIIHOK 32 KOXKEH 3 TPhOX MOJYJIIB.

I cemecmp
Mooyns 1 M0o0yb 2 Mooynb 3 Cymapna
KibKicmy
oanie
MakcumaiibHa
KUIbKICTh OaltiB 50 100 50 200
y MOy
KoeditienTt nepepaxyHnky B 100 6anpHy cuctemy K = 2
IIIxanxa ominoBanusa: HamioHaJabHa Ta ECTS
CymMa 6aiiB 3a Bci ) O1iHKa 3a HAIlOHAJIHHOO IIIKAJIOI0
. Ouinka
BHJIH HAB4aJ1bHO1 ECTS UL €K3aMEeHy, KYypCOBOI( JUIS 3aTIKY
JUSTBHOCTI IpOeKTy (poO0TH), MPAKTUKH
90 - 100 A BIIMIHHO
82-89 B
nobpe
74-81 C 3apaxoBaHO
64-73 D .
3aJJ0BUTEHO
60-63 E

) ) HE 3apaxoBaHo 3
HE3aI0BIJIBHO 3 MOKJIUBICTIO ]
35-59 FX MOYKJIUBICTEO
MOBTOPHOTO CKJIa/IaHH
MTOBTOPHOTO CKJIaJIaHHS

, , HE 3apaxoBaHo 3
HE3310BUIHHO 3 000B’I3KOBUM
000B’13KOBUM
0-34 F [IOBTOPHUM BUBYEHHSM
i MOBTOPHUM BHBUEHHSIM
JUCHUTUTIHA

JUCLUILTIHA
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12. PexoMeH10BaHa JliTepaTypa

Ocnoena nimepamypa
3arajibHa Ta HEOpraHiuyHa XiMis : HiAPYY. JJIs CTYJASHTIB BHUII. HaBY. 3aKJ. /
€.4. Jlesitin, A.M. bpusuneka, P.I. Kimtoesa ; 3a 3ar. pen. €.51. Jlesirina. — 3-
Te BUJI. — XapkiB : H®aV: 3omoTi cTtopinku, 2017. — 512 c.
Ckuba I'.B. Kypc 3aranpHoi ximii: HaB4. mociOHuK. — JKutomup: Jlep:xaBHuUi
yHiBepcuteT « Kurtomupcbka nomitexaikay, 2019. 120 c.
[Imanmiii B.M. OcuoBu 6ioreoximii: HaBuanpHui mocionuk / B.M.I1Imanaii,
JLLA.be3aenexuux. — Xepcon: OJIAI-ITJIFOC, 2014. — 176 c.
MetoauuHi peKoMeHAalli i TMPOBEICHHS JabOpaTOpHUX 3aHITh 1
CaMOCTIMHOI PpOOOTH CTYAEHTIB 3 HaBUalbHOI JucHMIUTIHE "XiMmis Ta
Oioreoximisi JOBKULIA" 11l 31100yBadiB MOYATKOBOTO (MOJIOIIINI OakanaBp)
piBHs BUIo1 ocBiTH cremianbHocTi 101 «Exomoris» (aBTop Ckuba I'.B), 2021.
140 c. Enextponne Bunanns (IIporokon HMP Nel Bix 25.02.2021 p.). - Pexum
noctymy:https://learn.ztu.edu.ua/course/view.php?1d=1529
MeroanuHi peKoMeHaIli Juisl MPOBEAEHHS MPAKTUYHUX 3aHATH 3 HABYAJIbHOI
JTUCHUIUTIHE «XiMis 1 6loreoxiMist JOBKULIS» I 3700yBaviB MOYaTKOBOTO
(Monommmii GakajaBp) piBHS BHINOI OCBITH cmeriaabHOCTI 101 «Ekomorisy,
(aBrop Ckuba I'.B), 2022. 81 c. Enexktponne Bunanss (IIporokonr HMP Ne8
B1JI 22.02.2022 p.) - Pexum JOCTYIY:
https://learn.ztu.edu.ua/course/view.php?id=1529
Binniuyk M.M.,Ckuba I'.B., €npnikoBa T.O., Mangpo FO.H. bioakymyssis
OKpPEMHUX METaliB Ta HEMETANIB y MILIEJIi Ta MJI0I0OBUX TIJIaX €KTOMIKOPU3HHUX
rpu0iB. Bicauk XHY imeni B.H. Kapasina, cepis «Exonoris». 2019. Ne.20. C.
23-31.
Ckuba I'. B., I'epacumuyk O.JI., €npHikoBa T.O., Jlucenko A.B., Komomii
M.A. Jleski acniekTd BumajeHHs repOinumiB i3 rpyrry. Modern endineering
and innovative technologies. 2020. Issue 13. Part 3. P. 94-101.
€npuikoBa T.0O., Komoba L.T'., I'epacumuyk O.J1., Ckuba I'.B. JocmimkeHHs
eKoJioriyHoro crtany piuku Ipma. Bogai Oilopecypcu Ta akBakyJIbTypa.
Xepcon. 2021. Bum. 1 (9). C. 18-26. Pexum pocrtyny: http://wra-
journal.ksauniv.ks.ua/archives/2021/1 2021/4.pdf

JHonomixcna nimepamypa

1. 3aranpHa Ta HeopraHiuHa Ximist: [liapyd. A cTya. BUILL. HaBY. 3aKJIadiB y 2-X
q.: U. 1, Y. 2 / O.M. Cremanenko, JI.I'. Petitep, B.M. JlenoBcbkux, C.B.
IBanoB. — K.: Ilex. mpeca, 2002. — 520c.

2. B. 1. Jlopoxos, 3. M. Illenect, I'. B. Ckuba, O.M. bapabami. bioreoximis:
Hapuanpauii mociouuk. — Xutomup: XXIATY, 2004. — 272 ¢.(150 mT.)
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3. Ckuba I'.B., I'epacumuyk O.JI., KopOyT M.b., Kipeiiniera I'.B .Ananituuna
XiMisl IPUPOHOTO CepPEeOBUINA: HaBY. MOCIOHUK. XKutomup: [epkaBHUiA
yHiBepcuTeT "Kutomupchka mojitexHika'", 2022. 164 c.

4. Henucrox P. O. Ximiuna texnomoris: I[limpyunmk / P.O. JleHucrox -
Kutomup: Bun-so KAV im. I. ®panka, 2017. — 344 c.
Inghopmauiiini pecypcu ¢ Inmepnemi
1. HaykoBa 6i6mioreka Jlep:kaBHOTO yHIBEpCHTETY <« KHUTOMHMpCHhKa IMOIITEXHIKA
(ampeca: wm. Kwrommp, Byn. UYymaiBceka 103, pexkum  gocTymy:
https://lib.ztu.edu.ua/

2. Enextponna 06i6mioTeka JitepaTypu 13 3arayibHOi Xiwmii: BeO-caiit. URL:
https://techemy.com (maTa 3BepHeHHS: 25.05.2020).
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