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Po6oua mporpama HaB4YanbHOI AUCHUILTIHK «bioreoxiMis Ta aHaTITHYHA XIMIs» IS

3100yBaviB BUIIIOi OCBITH OCBITHBOTO CTYIEHs «0OakanaBpy» creuianbHocTi E4 «Hayku
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Buenoro pamoro  (dakymeTeTy

TipHUYOI  CIIpaBH,
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1. Onuc HAaBYAJILHOI AUCHUILTIHA

["airy3p 3HaHB, CHEIIATBHICTD,

HaiimenyBaHHSs TOKa3HUKIB L .
OCBITHIH CTYyIiHB

XapakTepucTrKa HaBYaIbHOI
JUCLUTLIIHHA

neHHa popma | 3aouyHa Gopma
3100yTTS 3100yTTS BUILOL
BUILIOT OCBITH OCBITH

lNany3b 3HaHb
KinbKicTh KpeauTiB 5 E «IIpuponuudi HayKH,
MaTeMaTHKa Ta CTATUCTUKA»

000B’S3K0BA)

Monynis — 4 Pik nigroroBku:
. . . . 1 -
3micToBUX MOAyliB — 7 | Cnenianbhicts B4 «Hayku mpo |
Cemectp
. 3eMiTio»
3arajabHa KilbKiCTh FOJUH — 1,2 ‘ -
150 JTexuii
48 rop. ‘ - TOI.
[IpakTruni
TWKHEBUX TOIUH JIJIs __TOf. ‘ _TOf.
neHHoi hopmu 3100yTTS Jla6opatopHui
BHIIIO] OCBITH. 48 ro. -roj.
ayJAUTOpHUX — 6 OcCBIiTHI CTYyHiHb «0aKanaBp» Camocriiina po6oTa
caMOCTIiHOT poOoTH — 54 o1 ‘ - roq.
3,375

Buna xoHTpOmto:
1-it cemecTp — 3aiK;
2-1i ceMecTp — eK3aMeH

YacTka ayIUTOPHUX 3aHATH 1 YAaCTKA CAMOCTIMHOI Ta 1HJIMBiAyaldbHOI poOOTH y
3arajbHOMY 00Cs31 TOIMH 3 HABYAIBHOI TUCIUILIIHA CTAHOBUTH:
s neHHoi Gopmu 3700yTTa BUIOi OCBITH — 64 % aymuTopHuX 3aHiITh, 36 %

CaMOCTINHOT Ta 1HAUBITYyaIbHOI POOOTH.
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2. MeTa Ta 3aBJAHHA HABYAJIBLHOI AMCHMILIIHA

MeTo10 BUBYEHHSI HABYAJBHOI JAUCHUILTIHU € (OPMYBaHHS TEOPETHYHOTO Ta
MPAKTUYHOTO PIBHS CTYACHTIB, HEOOX1THOTO JJIsI OCBOEHHS CIICIIaJbHUX MPEIMETIB, JIe
BUKOPHUCTOBYETHCS XIMIYHUN aHAI3 TPUPOJIHHUX Ta MITYIYHUX 00’ €KTIB.

3aBIaHHSIMU BUBYEHHSI HABYAJIbHOI TMCHMUILTIHH €:

- dbopMyBaHHS TEOPETUYHHX Ta MPAKTHUYHMUX YSABJICHb ISl OpraHizalli Ta
MPOBEACHHATIA00PATOPHOTO XIMIYHOTO EKCIIEPUMEHTY;

- BUBYUTH OCHOBHI MeTOAM ifeHTU(]IKaIlli peyoBHUH, KIJIBKICHOTO
BU3HAYCHHS PEYOBUH;

- OBOJIO/IITH OCHOBAMH METPOJIOTi.

3MICT HaBYaJIbHOI JUCIMIUIIHK HamNpaBJeHU Ha (QOpPMYBaHHS HACTYIHUX
KOMIIETEHTHOCTEH, BU3HAUCHUX CTAHJAPTOM BHINOI OCBITH 31 chemiaibHocTi E4
«Hayku npo 3emiito» Ta OCBITHBO-TIpodeciiiHa mporpaMa «YTIpaBiIiHHS 36MEIbHUMH 1
BOJHUMU PECYpPCAMM»:

IK. 3paTtHicTh poO3B’s3yBaTH CKJIQJHI CIEIlaldi3oBaHl 3ajadyl Ta MNpPaKTUYHI
npoOnemu y npodeciiiHiil TisNIbHOCTI MpeAMETHOI 00siacTi HaykK mpo 3emito abo y
mpolleci HaBYaHHSA 13 3aCTOCYBAHHSIM CYYaCHHX TEOpid Ta METOJIB JOCTIIKCHHS
MPUPOJTHUX Ta AHTPOIOTEHHUX OO’€KTIB Ta MPOIIECIB 13 BUKOPUCTAHHSIM KOMILIEKCY
MDKJIUCITUTIIIHAPHKUX JJAaHKX Ta 32 YMOBAaMH HEJAOCTATHOCTI 1H(OpMaIrii.

K14. 3narnicTh 3acTocoByBaTH 0a30Bi 3HAHHS (P13UKH, XiMii, O10JI0T1i, €KOJIOTI,
MaTeMaTUKH, 1HHOPMAIlIHHUX TEXHOJIOT1H TOIIO MPU BUBUEHHI 3eMJli Ta ii reocdep.

K15. 3natHicTh 3a1icHIOBATH 301p, pEECTpAIlil0 1 aHAJI3 JaHUX 3a JIOMOMOTOI0
BIJIMOBITHUX METO/IIB 1 TEXHOJIOTIYHUX 3aCO0IB y IMOJBOBHX 1 TJA0OPATOPHUX YMOBAX.

K16. 3natHicTh 3aCTOCOBYBATH KIJIBKICHI METOJIM MPU JAOCIIKEHHI Teocdep.

K17. 3narnicTs 10 BceO1UHOrO aHaNI3y CKiIaay 1 0ynoBu reocdep.

K18. 31aTHicTh IHTETpyBaTH MOJIKOBI Ta Ja0OPATOPHI CIIOCTEPEKEHHSI 3 TEOPIEIO
y MOCTIJOBHOCTI: BiJl CIOCTEPEKEHHSI 10 PO3Mi3HABAHHS, CHHTE3Y 1 MOJICITIOBAaHHSI.

K19. 3gaTHicTh TPOBOUTHA MOHITOPUHT MPUPOIHUX MTPOILIECIB.

OTpumaHi 3HaHHS 3 HABYAJIBHOI JUCIUTIIIHUA CTAaHYTh CKJIaJ0BUMU HACTYITHUX
NpOrpaMHMX pe3yJbTaTiB HaBUaHHS 3a cneniainbHicTioO E4 «Hayku npo 3emitton:

ITP06. BuznauaTu OCHOBHI XapaKTEPUCTUKH, MPOLECH, ICTOPIIO 1 CKIaa 3eMIll SIK
IJJaHEeTapHOI CHCTEMU Ta ii reocdep.

IIP07. 3acTocoByBaTu Mojieli, METOAM 1 AaHi (i3ukH, Ximii, 610JI0T1i, €KOJIOTIi,
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MaTeMaTUuKH, 1H(OOPMAIIHHUX TEXHOJIOTIA TOIIO MPH BUBYCHHI MPHUPOTHUX IPOIECIB
dbopMyBaHHS 1 PO3BUTKY reocdep.

ITP08. OG6rpyHToByBaTH BHOIp Ta BUKOPHUCTOBYBATH MOJBOBI Ta J1abOpaTOpHI
METOJIY JJISl aHAJI13y MPUPOIHUX Ta aHTPOIIOTEHHUX CUCTEM 1 00 €KTIB.

ITP09. BmiTi BUKOHYBAaTH JOCHIDKEHHS reocdep 3a JOMOMOTOI0 KUTbKICHHX
METO/IIB aHai3y.

I[IP11. BrnopsakoByBaTH 1 y3arajJbHIOBaTH MarTepiald IMOJBOBUX  Ta
71a00paTOPHUX JOCHTIIHKEHb.

[lin yac BHUBYEHHS HABYAJbHOI JUCHMIUIIHU 3700yBadl BHUIOI OCBITH 3MOXYTh
orpuMatu HactynHi Soft skills:

- KOMYHIKAQMUGBHI HA8UYKU: HABUYKY TIPAIIOBATH B KOMaH/I;

- YMIHHS 8UCMYNAMU NPUBCENI0OHO . HABUYKHU TIPOBEICHHS TPE3eHTAIlIT;

- KepyB8aHHs YacoM: YMIHHS CIIPABISITUCA 13 3aBJIaHHSIMU BYaCHO,

- SHYUKICMb [ a0anmuéHicms . OPIEHTYBAHHS HA BUPIIICHHS MTPOOJIEMU;

- 1i0epcuKi aKocmi: YMIHHS YXBAJTIOBATH PIIIIEHHS; YMIHHS TUTAaHYBATH JTISUIBHICTB;

- ocobucmi sKocmi: KpeaTUBHE W KPUTWYHE MHCIICHHSI; TEPIIiHHS, ToBara o
OTOYYIOUHX.

3. [Iporpama HaBYAIBLHOI TUCIUIIIHA

MOJIYJIb 1

3microBuii moayas 1. bBiocepa. Teoperuuni ocHOBHM 0OloreoxXiMivHUX
NpoueciB.

Tema 1. Ilpenmer i 3agaui Oioreoximii. BynoBa aromis. Ilepiognunmnii
3aKOH i cucreMa ejieMenTiB. Ximiunmii 38's30k (IK, K 16, K 14, K 15. IIP 06, IIP
07).

PeuoBuHun — KOHKpeTHI (opMHU MaTepii, XIMIYHHUA MPOIEC, SK MEPETBOPEHHS
pedyoBuH. bioreoximis — 3amayi, Miclle B CHCTeMI1 NPUPOAHUYMX HAYK, 3B'SI30K 3
reoximi€ero, O10JIOTi€I0, €KOJOTi€r0; 3aBaaHHs Hayku. I[lonarrs mpo Oiocdepy.
Ko10006iru XiMiYHUX €1€eMEHTIB. 3HAaYEHHS KMBOi PEYOBUHU Y MITpallisix.

Anepna monens aromMa. OCHOBHI MPUHIMIIM KBAaHTOBOI MeXaHIKU. EnekTpoHHa
xMapa, atToMHa opOiTanb. CTpyKTypa €JIeKTpPOHHOT O0OJIOHKH aToMa, KBAaHTOB1 4HCJIa.
[Mpunuun Ilaymi, mnpaBuno XyHpaa, npaBuia KieukoBcekoro. IlociigoBHICT

3aIMIOBHEHHS! €HEPreTUYHUX PIBHIB 1 M1JIPIBHIB aTOMIB.
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[lepioguuHuii 3akoH 1 cucTeMa ejeMeHTiB. IlepiouyHi BIACTUBOCTI aTOMIB
CJIEMEHTIB: €JICKTpOHHAa OyJ0oBa aTOMIB, €HEpPris 10HI3aIlli, CIOPIJIHEHICTh JI0
CJICKTPOHA, paJlyCd aToMiB, 10HIB, €JIEKTPOHETaTUBHICTh, CTYIIHb OKHUCHEHHS.
[lepioguuHi BIACTMBOCTI CKJIAIHUX HEOPTraHiYHUX pedoBUH. OKCUIW, HITPUIH,
KapOiM, TIAPOKCHAM, COJIi, iX XIMIYHI BJACTUBOCTI, NEPIOAUYHICTh 3MIHH,
BJIACTUBOCTEM.

[Ipupona, Buaum 3B‘sA3Ky, Horo mnapamerpu. KoBajdeHTHHHl 3B’A30K
BJIACTHBOCTI, METOJ BaJlleHTHUX 3B‘sA3kiB. CmocoOu yTBOpEHHs 3B S3Ky, MOro
HacuyeHicTb. HampaBiieHICTh KOBaJ€HTHOTO 3B‘SI3Ky, TiOpuau3amis aTOMHHX
opOitanieif, reomerpuuHa ¢opma wMosiekyd. [loJApHICTE KOBAJIEHTHOTO 3B S3KY,
JUTIOJIBHUI MOMEHT 3B ‘S3KY, MOJISIPHI 1 HEMOJISPHI MOJIEKYJIH.

BonuneBnii 3B’s30k. MiKMONIEKyJIsipHAa B3aeMoOJis, ii BUIM — JAUCHEpCiiiHa,
OopieHTalllliHa, 1HAyKIiHHA. loHHMIT 3B‘s30k. Mertamiunuii 3B's;30K. BriactuBocTi,

€HEPrisi KPUCTANIYHOI PEUIITKHA, KOOPAHHALIHHE YUCIIO.

Tema 2. Tepmogunamika ximiunux npouecis (K 14, K 15, K 16, K 17. IIP 06,
ITP 07).

OCHOBHI TOHATTS XIMIYHUX TepMoAuHaMiku. PoOota. BHyTpimHsa eHepris Ta
eHTanbmis. Tepmonunamiuni ¢pyHkuii. [lepmnmii 3akoH TepMoanHamMiku. 3akoH ['ecca Ta
HACHIAKKA 3 HbOro. TepMOXiMIUHI po3paxyHKU. TermnoeMHICTh. BU3HaueHHs TemIoBUX
edekTiB. [pyruii 3akoH TepmoauHamiki. EHTporis, K Mipa HE3BOPOTHOCTI IIPOLIECY.
BinbHa enepris ['10606ca. 3MiHa eHTpomii Ta BUIbHOI eHeprii ['100ca. HampasneHicTh
XIMIYHOTO TIPOIIECY.

[IBMAKICTh TOMOT€HHHMX XIMIYHHMX pEaKIiil Ta (paKTOpH BiJ SIKUX BOHA 3aJI€KaTh.
3anexxHICTh MIBUAKOCTI peakilii BiJl KOHIEHTpalii. 3akoH Airouux mac. OcoOIMBOCTI
reTeporeHHux npoiieciB. Mexanizm peakilii. [Topsgox peakiii. [IpaBuno Baut-I'odda.
Enepris akrtuBaiiii. 3BOpOTHI peakiii. XiMi4Ha piBHOBara B T'OMOTE€HHUX Ta

rereporeHHux cucremax. Koncranra pisuosaru. [Ipuniun Jle-IllaTenbe.
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3MmicToBHMI Moayab 2. BaacTuBocTti po3unHiB. OKHCHO-BiIHOBHI peakuii B
HaskosmmuaboMy cepenopumi (IK, K 14, K 15, K 16, K 17, K 18. ITP 06, ITP 07, ITP
08).

Tema 3. Koairarusni BiaacrusBocti po3unnis (K14, K15, K16, K17, K18. I1P
06, ITP 07, ITP 08).

Po3unnn, ix knacudikamis. Boma, ax po3unmHHHK. [lOHATTS mpo KOMOigHI
cUCTeMHM, iX pi3HOBUAM. BractuBocTi KoJoimHux po3unHiB. CrocoOu BUpaKEHHSA
KOHIIeHTpallii po3uwmHiB. TemmoBi mpomecu mpu poszunHeHHi. Ocmoc, 3akoH BanT-
l'opda. Tuck HacuyeHOi Napu pPO3YMHHUKA HAJ PO3YMHOM. 3akoHU Pays.
TemnepaTypa KUIIHHA Ta 3aMep3aHHs po3uMHIB. EOymiockomiyHa Ta KpiOCKOMIYHA
KOHCTaHTU. AHTU(DPU3H.

Tema 4. BnactuBocti po3unHis enexrpodiris (K 14, K 17, K 18, K 19. IIP 06,
I1P 07, IIP 08, ITP 09).

Teopist enexTponiTuyHOil aucoriamnii. CuiabH1 Ta ciadki enekTpositu. CTyIiHb
aucolianii Ta KoHcTaHTa aucomiamii. J{oOyrok posuumHHOCTI. Jlucomiaiiss BOau
lonnuii no6ytok noau. Boguesuit nokasuuk (pH). I'iaposni3 coneit.

Tema 5. OxucHo-BignoBHi peakuii (K 14, K 17, K 18, K 19. ITP 06, ITP 07,
I1P 08, ITP 09).

[ToHATTS MpO TpoIleCH OKUCHEHHS-BiAHOBICHHSA. CTymiHb OKMCHEHHS. Metoau
CKJIaJJaHHSl PIBHAHb OKHMCHO-BIJHOBHUX peakiiid. MeTo eleKTpoHHoro Oanancy. Tunu
peakiliii OKUCHEHHS-BIIHOBIEHHA. akTopu, SKI BIUIMBAIOTH HAa MEpPeOIr OKHCHO-
BIIHOBHHMX peakiiil Enexkrpoximiudi npouecu. Enekrpomnis. [loHATT mpo enekrpon,
eJNIeKTpoAHUN noteHuian. [lonBiiiHuil enekTpuyHuil map. BuMipioBaHHsS €JEKTPOIHUX
noTteHiamB. CTaHaapTHUM BojgHeBUH enekTpona. CTaHmapTHI eNeKTPOAHI MOTEHIIAIN
Ta psii aKTUBHOCTI MeTamiB. DakTOpu BiJ SKUX 3aJI€KUTh BEIUYMHA €JIEKTPOIHOTO
norexmiany. PiBusauas Hepucra. [@'anpBaniuni enementu. OOumcnenHs EPC.
AKyMYIISTOPH.

EnexTponi3 po3miaBiB Ta po3unHiB. 3akoHnu Dapanes. [locnigoBHICTE po3psaay
HOHIB Ta MOJIEKYJl Ha eJeKkTpoaax. Bukopucrtanus enekTponizy. EnexTponiTuune
n00yBaHHS MeTalliB Ta ciuiaBiB. Kopo3ist MeTaniB Ta ciuiaBiB. [IoHATTS Ta 0cOOIUBOCTI

Kopo3ii MertanmiB. Knacudikaiiiss Kopo3iiHUX mpoiieciB. XiMIUyHAa Ta €JIEKTPOXiMidHa
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Tema 6. OcHoBH Teopii Ta po3kiaany koopaunaniiiHux cnoayk (K 14, K 16,
K17, K 18, K 19. ITP 06, ITP 07, ITP 08, I1P 09, ITP 11).

BusHaueHHsI TOHATTS KomniekcHa cnoayka. 3a I'pinOeprom, SAUMMUPCHKUM,
babkom. Koopaunamiitna teopis Bepnepa (kimeup XIX cT.) Ik oCHOBa pPO3YMIHHS
OynoBu 1ux crnoiayk. KoMIiiekcoyTBoproBad, JIraHAW, KOOpJAWHALIMHE YHCIIO.
Krnacudikalisi KOMIUIEKCHUX CIOJIYK Ta iX HOMeHkJatypa. CTymiHYacTa Aucoliaris,
CTYIMIHYACTe YTBOPEHHs KOMIUIEKCIB. KilbKiCHA XapaKTepUCTHKA CTIMKOCTI KOMILJIEKCIB
3a JIONMOMOTOI0 KOHCTAHT CTIMKOCTI (CTyIIHYAcTi Ta 3arajbHl KOHCTaHTH). [IpuHIIUM
METO/1B BUBHAYEHHSI CTINKOCTI KOMILJIEKCHUX CIIOJIYK Y PO3YMHAX.

MOJAVYJIb 2.

3micTtoBHuii Moayab 3. EnemenTn HeopraniuHoi ximii. Mirpamiss XiMmivHmx
eJIeMeHTiB y Oiocdepi.

Tema 7. 3akoHomipHOCTI mommMpeHHsi XiMiuHuXx ej1eMeHTiB B Giocdepi (IK, K
14, K16, K 17, K 18, K 19. ITP 06, ITP 07, ITP 08, ITP 09, ITP 11).

OcHoBHiI 3akoHU (OloreHHO1 MiIrpaii, O10JOTIYHOr0 KpPYyrooOiry, BeKTopa
PO3BUTKY, €IHOCTI OpraHi3aMy Ta CEpeJOBHUINA, 3arajlbHOr0 PO3CIIOBAHHS XIMIYHUX
esieMeHTIB ToIo). ['onoBHI 3akoHOMipHOCTI (I"apkiHca, ycepeaHeHHs, €BOJIIOLIMHOTO
PO3BUTKY NEpEBakaHHA B JITOCc(epi €IEeMEHTIB, aTOMHI MaCH SIKMX KpPaTHI YOTHPbOM
tomo). OO’ext pocnipkeHHs Oioreoximii. IlpuHnunu Tta npaBwia Oloreoximii.
3HaueHHs 010reoXIMIuHOI HaykH il i3HaHHs Oiocdepu. Ponps B.1. BepHaacekoro B it
CTaHOBJICHHI Ta PO3BUTKY.

Konmenmii 6iocdepu, *KHUBOi pEeUOBHHU, OIOKOCHHX CHCTEM, O10T€OXIMIYHUX
LUKIIIB K TEOPETUYHOI OCHOBU Hayku. EHepreTuka 6iocdepu. cTpykrypa Oiochepu, ii
koMrnoHeHTH. OcobnuBOCTI Ta BiacTuBOCTI Oilocdepu. Epomorist 6iocdepu. Kiapk.
Knacudikamis BumaiB mirpariii. ['eoximiuHl kiacudikallii €JIeMEHTIB 3a MIrpaliiiHuMH
0COOJIMBOCTSIMHU.

Konneniist kpyroo0Oiry. [1oXo i KeHHS KUTTS 1 €BOJIOLIS 010re0XIMIYHUX ITUKITIB
O10reHHUX eleMEeHTIB. TeXHOreHHi (pakTOpu MOPYIICHHS iX KpyrooOiry. TexHoreHH1
reoxiMiuHi aHoMalii B 6iocdepi, mpoOiaemMu 1 IUIAXH X PO3B’A3aHHS.

Tema 8. Ximist S- Ta p-ejieMenTiB Ta ix diosoriuna (IK, K 14, K 16, K 17, K
18, K 19. TP 06, ITP 07, ITP 08, ITP 09, IIP 11).

Beryn no xiMmii enemeHTiB. Po3MOBCIO/IKEHHST B KOCMOCI Ta B 3€MHIM KOpi.
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CtpykTypa Ta BJIACTHBOCTI MPOCTUX PEYOBUH, MNPUHIMUIN IX OTPUMAaHHS.
[Tonoxxennst I'iaporeHy B MepioJWyHIN cUCTeMi, CIelM(IUYHICTh HOT0 BJIACTUBOCTEH.
®di3uyHI Ta XiMI4HI BIacTUBOCTI BoJiHIO. Crionyku ['igporeny. Enementu VII-A rpynu,
iX xapakTepucTUK Ta BiacTUBOCTI. Enementn VI-A rpymm, iX XapakTepuUCTHK Ta
BinacTuBoCTi. O30H. Ponb o30HOBoro mapy. Ckian armocepHOro moBiTpsl 3emil.
bionoriuna pone Ta TokcuuHa Ais cnoiyk Cynbdypy. «KucioTtHi gomi».

EnemenTtn V-A rpymnu, ix xapakTepUCTUK Ta BiIacTUBOCTI. [lommpeHHs a3oTy B
npUpO/Il, 100yBaHHS BJIACTUBOCTI Ta 3acTocyBaHHs. Crnonyku Hitporeny. bionoriuna
posib HitporeHny, TokcuuHicth Horo crnonyk. ®ochop y nmpuponu, iioro noOyBaHHS
BJIACTUBOCTI Ta 3actrocyBaHHs. Crnonyku ®docdopy. bionoriuna ¢yskiis dochdopy,
TOKCUYHICTh HOTO CITOIYK.

Enementn IV-A rpynm, ix xapakTepuCTHUK Ta BIacTHBOCTI. Byriens Ta ioro
JIOTPOIHI BUAO3MIHU B MPUPOI, iX KOpoTka xapakrepuctuka. Crnomyku KapOony.
bionoriuna yHkIlis Ta TokcuuHICTh crioidyk Kap6ony. [lapHukoBuil edekt Ta nuisxu
fioro momonanus. Cuniniit B mpuponi. Moro no6yBanus Ta BiaacTHBOCTI. IIpHpoaHi Ta
MITY4YHl CHUJIIKaTH, CKJIO, Kepamika, IeMeHT. biojoriuHa (yHKIIA Ta TOKCHUYHA Jis
cnosiyk CUiIifo.

Ximiss memanige. 3arajibHa XapaKTEpUCTUKA METaNB. 3HAXOJ/KCHHS METalliB B
npupoai. OcHOBHI MeToaw iX moOyBaHHS. [IpuwuwHHM TOAIOHOCTI Ta BIJAMIHHOCTI
GIBUYHUX ~ BJIACTUBOCTEM MeETaliB. YTBOPEHHS METAIIYHOTO 3B 53Ky METOJIOM
MOJICKYJIIpHUX opOiTasieir. XiMiyHA BJIACTHBOCTI MeTaliB. KOMIIJIEKCOTBOPEHHS.
®i3i00T1YHA AKTUBHICTb 10HIB METAJIIB.

S- 1 p-MeTalIM Ta iX crnoayku. JIy>kHa Ta Jy)KHO3eMENIbHI MEeTalld iX eJIeKTPOHHA
CTPYKTypa, 3HAXOJKEHHS B TMPUPOAI, BiacTUBOCTI. Di3ioyioriyHa aKTHBHICTh Ta
TOKCUYHA [Iis CIOJIYK IUX MeTaniB. Mertanu niarpynu ['epmaniro.

Tema 9. OcnoBu ximii Ta Oioreoximii d- Tta f-ejemenTiB. d-meranm Ta ix
cnoayku. ®epym, Kodaawt, Hikon (IK, K 14, K 16, K 17, K 18, K 19. ITP 06, ITP 07,
ITP 08, ITP 09, ITP 11).

3amizo. 3amizHa pyaa. Metanypria 3amiza. Exonoriyni npoOiaeMu MeTamyprii.
Cnonyku ®epymy, Kobanety Ta Hikomo. IlnatuHOBI MeTanu, iX €JIEKTPOHHI
CTPYKTYpHU Ta CTyIEHI OKMCHEHHs. Poib XIMIYHMX JEMEHTIB, iX pO3MOALT B 3€MHIi

kopi. SIkicHi peakuii Ha KaTioHu GioreHHmx Baxkmx MmeramiB (Ag*, Cd?*, Zn?*, Pb?",
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Cu?*, Co?, Fe?*, Fe®", Ni?*, Mn?*, Cr3*, Hg?").

Tema 10. Opraniuna reoximisg. Teopiss Oyi0BM OpPraHiYHMX CIOJIYK.
ByriieBoani. Anbaeriam i keronu. Kapoonosi kuciaoru ta ix noxinni (K 14, K 16, K
17, K 18, K 19. [P 06, TP 07, TP 08, ITP 09, ITP 11).

VYHikanpHICTh KapOoHy B Oiocdepi. OpraHiuHa pedyoBHHA SK TEOXIMIYHUHN
akymynsarop. Knmacudikaris opraniuanx pedoBuH. Kracudikailis BYIJICBOIHIB.
bioreoximiuni ¢aktopu popmyBanHs HapTH Ta BiAkIaaeHb keporeHy. Ckman Hadrtu,
npupoHoTO Ta3zy. Homenkmarypa opraniyaux cmoiyk 3a npasuiamu [UPAC 1993 p.i
pexomennauii  YHKoXiTepH. Ornsan npupogHux mxkepen, (QI3U4HI Ta XIMIYHI
BJIACTUBOCTI BYIJIEBOJHIB, OKCHUI'€HOBMICHUX Ta TETEPOLMKIIYHUX CIOIYK, iX
€KOJIOT1YHa HeOe3NeKa SK MOTEHIIMHUX TMOJIOTaHTIB MOBKULIA. SKICHI peakiii Ha
OpraHiuHl CHOJYKU (QJIKEHU, aJKIHW, apeHu, cnuptH, (eHonu). DizuyHi 1 XIMIYHI
BJIACTUBOCTI aJIbJEri/liB, KETOHIB, KAPOOHOBUX KHCIJOT. SIKICHI peakilli Ha OpraHiyuHi
CHOJIyKA (QJIbJEerigu, KETOHH, KapOOHOBI KHCIOTH, aMiHOKUCIOTH,BYIJIEBOJIN).
[IpupogHi  O10JOTIYHO-AKTUMBHI ~ PEYOBHMHH,  OlOMOJIMEPHU: TyMIH, TyMYCOBI
(GyNbBOKUCIOTH TPYHTY, aMIHOKWUCIOTH, NENTUIM, MPOTEiHMW, JIMiAW, JITHIH,

aMIHOKHCIIOTH, ByrJieBoAu. OcoOIMBOCTI KPYroo0iry OpraHiYHUX pEYOBHUH.

Tema 11. BruiuB 3a0pynHIOKOYHX pe4yoBHMH Ha Oiocdepy. MeToau BHMBUEHHHA
(IK,K14,K 16, K 17, K 18, K 19. ITP 06, ITP 07, ITP 08, ITP 09, ITP 11).

Xapaktepuctuka 3a0pyaHIoBaviB O6iocepu Ta HACTIAKM iX il BaXKi METalw,
Ha(dTa, MOJIIUKIIYHI apOMAaTHYHI BYTJIEBOJIHI, IIOKCHH, XJIOPO- Ta (PIIyOpOBYTIIEBOIHI,
dbeHonu, anpAeTiv, MNEeCTHUIUMAN. BuUKOpHCTaHHS HAHOPOOOTIB ISl 3aXUCTy Ta
BIJIHOBJICHHSI HABKOJIUIITHBOTO CEPENOBHINA, SK TEpeXia Bil «TpyOUx» TEXHOJOTIH
OUUIIEHHS 0 aTOMHOI Xipyprii mianetu. Bukopuctanas HAHOPOOOTIB JIJISi OUUIICHHS
BOJIU Bl MIKPOIIJIACTHKIB.

Cxian moBepxHEBHX BOJ Ta (akTopu, SKI WOro BHU3HA4YaAKOTh. [impocdepa.
bynoBa, cknan. BuszHaueHHs Ta crmocoOM OIIHKKM BMICTY OPTaHIYHHX PEYOBUH Y

MOBEPXHEBUX BoJIax. bioreHHi eneMeHTH. MiKpOeIeMEeHTH y CKJIal TOBEPXHEBUX BOJI.

MOJYJIb 3.
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3MmicToBHUIT MoayJb 1. TeopeTu4yHi OCHOBM aHAJTITHYHOI XiMil.

Tema 1. PiBHoBara B romoreHHux ta rereporennux cucremax (K15, ITP 11,
I1P08).

[Ipomecu po3unHeHHsl, 10Hi3a1i Ta gucoriarii. CTaTUCTHYHI MpaBwJIa JUCOTTAIT]
eNIeKTpoiTiB. 3akoH Jitounx Mac. Koncranta piBHOBaru. TepMmoauHamivHa,
KOHIIEHTpalliifiHa 1 yMOBHA KOHCTAHTH piBHOBaru. EnekrpoctatnyHi 1 XiMiuHI B3a€MOI{
10HIB B po3unHax. KoHkypytodi peakiiii. AKTUBHICTb, KO€(II[IEHT aKTUBHOCTI Ta 10HHA
cuina po3uuHy. Po3paxyHkrn Koe(illieHTiB aKTUBHOCTI. BmiuB KoHIEHTpaiii Ta
BBEJICHHS OJTHOMMEHHUX 10HIB Ha AUCOIIALII0 €JIEKTPOJIITIB.

['eTeporenni cucteMu. Peakiii ocajkeHHs 1 pO3YMHEHHS OCAJIiB 1 iX 3HAYCHHS
JUISL aHATI3Yy.

BmivB TemmepaTypu 1 KOHIIEHTpalii OJHOMMEHHUX 10HIB HA PO3YMHHICTD.
CraTtucTUYHI MpaBWIa PO3YMHHOCTI. PO3UMHHICT MaJOPO3YMHHUX COJIEM CHIIBHUX Ta
CIa0KUX KHUCIOT B KHUCJIOTax. PO3YMHHICT, NpH YTBOPEHHI KOMIUIEKCHUX CIOJYK.
KinbkicHa 1HTeprpeTanis po3YMHHOCTI ocaaiB y Bojal. KoHcTaHTa piBHOBarum peaxuii
OCAJI?)KEHHS - PO3YMHEHHS.

PiBHOBara peakiiiii ocaJeHHs1 — po3unHeHHs. J[00yTOK pO3YMHHOCTI 1 JOOYTOK
aKTUBHOCTI Ta 3aJIEKHICTh MK LIMMU BeIMYMHAMU TUNU 3a71a4, sIKI MOKHA BUPIIITYBaTH
Ha MiJCTaBl NpaBwiIa JOOYTKY PO3YMHHOCTI. PO3paxyHKH 1OOYTKY PO3UMHHOCTI OCaiB
y BO/Jil, 00UHCIIEHHS JOOYTKY PO3UMHHOCTI 13 JAHUX PO3YUHHOCTI.

Tema 2. OcHOBH Teopii OKHCHO-BITHOBHMX NPOIECIB, AKi BHKOPUCTOBYIOThH
B sikicnomy anaumisi (K15, ITPO7, ITP 08).

Peakiiii OKMCHEHHS-BIZHOBJICHHS, 1X OCOOJMBOCTI Ta CKIAIHICTh. 3arajibHI
CrocoOu CKJIaJIaHHsI PIBHSHb peaKliii OKMCHEHHA-BIAHOBHEHHS y po3urHax. Hampsamok
peakiliii OKMCHEHHs-BIIHOBJICHHS. PIBHOBaXHMI €JIEKTPOJHUIN MOTEHI1ad. PiBHSHHS
Hepucra. CtanaaptHi Ta peaibHi (PpopMalibHi) OKUCHO-BIIHOBHI MOTEHII1AN, METOIU
iX BU3HAUeHHsS. PeasbHUII OKMCHO-BIJHOBHUN TOTEHIian SK (YHKLIS KOHIIEHTpALil
BOJTHEBUX 10HIB, KOHIICHTpAIlli JIiraHjaa Ta 10HHOI CHJM pPO3uMHY. BiacTuBOCTI
MNOTEHI[IATIB: 3aJIEKHICTh BiJl KOHIIEHTpAllll MOTEHIIaTyTBOPIOIOUKX 10HIB, Big pH
PO34YUHY 1 KOHKYPYIOUUX PEaKI1i OCaIKEHHS Ta KOMIUIEKCOYTBOPEHHS.

KoHcTanTa piBHOBarm peakilii OKUCHEHHS-BIAHOBJEHHS Ta 1i 3B'S30K 3

CTaHAAPTHUMH TMOTEHIIaJJaMd pearyroyux KoMmoHeHTiB (map). Kinetuuni 1
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KaTaTITHIHI METOJIU aHaJII3Yy.

Tema 3. OcHoBH Teopii Ta po3kiaaay koopauHauiiinux cmoayk (K15, ITP06,
I1P07, ITPO8).

BrnactuBocTi 1 3acTocyBaHHS KOMIUIEKCHMX CIIOJIYK B XIMIYHOMY aHaji3i.
CriiikicTh KOMIUIEKCHUX crnofiyk. CTymiH4acTa AMcouiallisi, CTYMIHYacTe yTBOPEHHS
KOMILJIEKCIB. 3acTOCYyBaHHSI B aHalli3l OKPEMHX TpyH KOMIUIEKCHHUX CHOJYK 3
HEOpPraHIYHMMHM JIraHAaMWd - amiakaTd, TaJOreHi ¥, TIOIllaHaTH Ta IllaHiaHI
KOMILTIEKCH, (pocdaTHI KOMITJIEKCH TOIIIO.

KinbkicHa XapakTepucThKa CTIMKOCTI KOMILIEKCIB 3a JOIMOMOIOK) KOHCTAHT
CTIMKOCTI (CTymiHYacTi Ta 3arajibHl KOHCTaHTH). [IpuHIMI METOJIB BU3HAYCHHS
CTIMKOCTI KOMIUIEKCHHX CIOJYK VY pPO3YMHAaX. 3aKOMIUIEKCOBAHICTb, (PYHKIIis
yTBOopeHHs b'epyma (cepenne miranane uucio). Meron Jlegena. BriimB BiactuBocTei
HEHTPAIbHUX 10HIB - KOMIUIEKCOYTBOPIOBAYiB Ha CTIAKICTh KOMIUIEKCHHUX CIOJYK.
Knacudikaiisi kaTiOHIB MeTaliB 3aJieKHO BiJ OyIOBU iX E€JIEKTPOHHUX OOOJOHOK.

XapakTtep 3MiHU CTIHKOCTI KOMIUIEKCIB Y MeXaX KOXKHO1 TPyIIH.

3microBuii moayab 2. SIkicamii anaxiz (IK, K15, K16, K17. IIP 18, I1P07,
IP11).

Tema 4. OcHoBu moxiny ioniB Ha anamituuni rpymu (IK, K15, K16, K17,
P07, ITP11).

CucrematnuHuii Ta IPOOHHMI METONIM SKICHOTO XIMIYHOTO aHaji3y, iX mepeBaru
Ta Hemodiku. [lpuHiunu cipkoBoaHeBoro, GocdarHoro Ta KHUCIOTHO-OCHOBHOTO
METOJIIB SKICHOTO aHamizy; Kiacudikaiis KaTiOHIB Ta aHIOHIB, METOJHM iX
CUCTEMATUYHOTO SKICHOTO BH3HaueHHS. [IpuHIMN ApoOHOTO MeTody aHamizy Ta
HaNO1IBIT MOMTUPEH1 METOIM IPOOHOTO METO Iy BU3HAUEHHS KaTIOHIB Ta aHIOHIB.

Tema 5. SIkicHi peaknii Ha kaTtionu, anamiTuuHi rpynu karionis (IK, K15,
K16, K17. ITP 18, ITP07, ITP11).

Krnacudikaiisi HeopraHiYHUX KaTIOHIB 32 KHCJIOTHO-OCHOBHOKO CcXeMoro. [
BUIM Kiacu(ikaiiii HEopraHIYHUX KaTioHIB. XapakTepHi peakilii Ha kaTioHu [-VI
aHATITUYHUX TPYM, TPYIMOBI peareHTH KOXKHOI rpymu. Cxema BHUKOHAHHS 3ajavl Ha
cyMmim kaTioHiB [-VI anamiTuuHHX TpyII.

Tema 6. SIkicui peakuii Ha aHionn, anajxirnuni rpynu anionis (IK, K15, K16,
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K17, IP07, TIP11).

Knacudikaiiss HeopraHiyHMX aHIOHIB Ha Tpynu. XapakTepHi peakuii Ha
Heopraniuni anionu [-III rpym. Cxema BukoHanHs 3amaui Ha anioHu [-III rpym.
BupiteHss po3paxyHKOBUX 3a/1a4 pi3HUX THUIIIB.

3micToBuii MoayJab 3. KisibkicHuii anasi3. XiMiuHi MeToam aHaJisy.

Tema 7. Teoperu4yHi OCHOBH IrpaBiMeTPUYHOro aHajizy. OCHOBHi eramm
npoBeaeHHst rpasimerpuunoro anaiizy (IK, K15, K16, K17, I1P07, I1P11).

CyTb, 3HaUYEHHs, TIEpeBaru TpaBiMETpii 1 3arajbHa cxema aHaiizy. Bumoru a0
ocamiB. Kpurepiii mnpakTUYHOI HEPO3UMHHOCTI oOcaaiB. MeToau 3MEHIICHHS
PO3YMHHOCTI oOcaaiB. BuHHKaioul peareHTH (FOMOTE€HHE OCaKeHHsS). MexaHi3Mm
YTBOPEHHSI 0Ca/liB, BIIHOCHE MEPECUUCHHS PO3YMHY, TeOpish KpucTtamizaiii. AMopdHi Ta
KpUCTaIIyH1 ocaju. 3aieXHICTh (OPMH OCaJliB BiJ IMBUAKOCTI YTBOPEHHS NMEPBUHHUX
KpHUCTaJiB (3apoJIKiB) Ta BiJl IBUIKOCTI iX POCTY.

CniBocamxkenns. [IpuunHM criBoca/KEHHS Ha aMOpQHUX Ta KPUCTATIYHHUX
ocanax. Opraniuni cmiBocakyBaui. Knacudikaiist pi3HUX BHIB CITIBOCAJKEHHS -
ajcopOIlisi Ha TOBEpPXHI ocaay, BHYTpIlIHA ajcopOuis, i3omopdizm. IIpaBuiio
B.I'. Xnomnina. MeToiu 3MEHIIIEHHS CIIBOCAKEHHS Ta WOTO BUKOPUCTAHHS B aHaJI3l.
EnexrporpaBimMerpisa. ®dizuyHi Ta XiMIYHI YMOBH OCaJDKEHHS METalTiB Ha KaTol.
BHyTpimiHi# e1eKTposi3 Ta eIeKTPOIIi3 Ha pTYTHOMY KaTO/Il.

Tema 8. Teoperuuni ocHoBu 00’¢mHOro anaugizy. QOcHOBHI eranmu

NPOBeICHHS! THUTPOMETPUYHOrO aHaji3y. Po3paxyHkM B THUTPOMETPHYHOMY
anauisi (IK, K18, K19, K17. ITP 08, ITP07, ITP11).

Crocobu BupakeHHS KOHIIEHTpalii pedoBMHU. HopmanbHa KOHIIEHTpAIlisl.
[Tonsittst mpo tutp. Ilporec TutpyBanns. Crangaprusailis podbouux poszuuHiB.Ilpuro
TyBaHHS PO3YMHIB TOYHOI KOHIIEHTpaIlii. OCHOBHI METOIUKH TUTPYyBaHHA. OOUNCICHHS
B TUTPOMETPUYHOMY aHAJI31.

Kpusi tutpyBanss. Po6oui pozunnu metony HeiTpanizanii. KucinotHo-ocHOBHI
inaukatopu. Kpusi tutpyBanHs 1 BuOip iHaukaropa. Ilepmanranatomerpis, po6odi
posunnn. Momomerpist, poGoui posumun. OcapKyBaabHe THUTPyBaHHA. Meroau
apreHTOMETPUYHOTO BU3HAUCHHS rajareHifiB. KoMriekconomerpisi.

Po3unHu 3 HOpManbHOIO KOHIEHTpari€ero. XIMIYHUN €KBIBaJEHT, OOYHMCIICHHS
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€KBIBaJICHTIB PEYOBHH. 3aKOH €KBIBAJICHTIB 1 3aCTOCYBAHHS MOT0 B TUTPOMETPUUHOMY
aHai3l.
MOAVYJIb 4

3micToBuii MoayJib 4. [HCTpyMeHTAJIbHI METOAU KUUVIBKICHOTO aHAJII3Y.

Tema 9. INorenuiomerpuuni meroam anaidizy (IK, K18, K19, K17. IIP 08,
P07, I1P11).

Konaykromerpuune tutpyBaHHs. [loTeHIiOMeTpHYHI METOIM  aHAII3Y,
Bu3HaueHHsT pH poszumny. I[loTeHIiomeTpudHe TUTpPyBaHHS, BUIU €IeKTpoaiB. Kpusi
MOTEHIIOMETPUYHOTO TUTPYBAHHSI.

Tema 10. Xpomarorpadiuni meroqu anamizy (IK, K18, K19, K17. IIP 08,
P07, I1P11).

Knacudikanis xpomarorpadgiuaux MmeroiiB. ['azoBa xpomatorpadis. Pimunna
xpomarorpadis. [Taneposa 1 ToHKOIIapoBa XpoMaTorpadis.

Tema 11. Onruuni meroam anamizy (IK, K18, K19, K17. IIP 08, IIP07,
I1P11).

doToMETpUYHUN aHali3. 3aKOHU TMOIVIMHAHHS CBITJIa. BUMOTH 10 KOJIHOPOBUX
peakuiii. ®Poroenexkrpokonopumerps. [lpukiagm  PoToeneKTpOKaTOPUMETPUUHUX

BHU3HA4YCHDb.
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4. CTpykTypa (TeMATUYHM IJIAH) HABYAJIbHOI M CHUILIIHH

Kinpxicts roqus

neHHa Gopma

3a04Ha (hopma

3MICTOBI MOITYJIi i TEMH = « B -
o . — o o .— Jast
IERE IR
ol | 8| B Eel o = S| B =
5| Bl o = ol 8| B| o = IR
2 1% © < = \Q A > O < =
Q ) < [=¥ < Q 3] ) < c. < 9
| B| ®B| E o & | B| B| E SIS
MOIVJb 1
3microBuii moayJsb 1. Biocdepa. Teopernuni ocHoBH GioreoxiMmiuyHux nmpouecis

Tema 1. Bioreoximis, mpenMmet, 3amadi. bymosa

aTomiB. IlepioguuHMIA3aKOH 1 cUCcTeMa eJIeMEHTIB. | 6 2 | 4 - - - - -
XiMIYHUH3B'A30K .
Tema 2. TepMmoanHamika XiMiYHHUX TIPOILECIB. 6 5 | 4 _
XiMmiuHa KiHETHKA Ta XIMIYHA piBHOBara.
Pazom 3a smicmosuti mooyas 1 | 12 | 4 | 8 - - - - - - -

3micToBuii Moayanb 2. BaacTuBocti po3uunis. O

KHCHO-BiTHOBHI

peaku

il B HABKOJIMIIIHBEOMYCEepeI0BHIIi

Tewma 3. KomiraTuBHi BIaCTHUBOCTIPO3YHHIB.

10 2| 4| - 4 - - - |- -

CriocoOu BUpaxeHHsI KOHIIEHTPAIlii PCYOBHHHU.
Tewma 4. EnextponituyHa quconianis. BoaHeBuit 8 5 4 ) 2 i ) i i
noka3HuK. CHIIbHI Ta clIaOKieNeKTPOIIiTH
Tema 5. OKUCHO-BITHOBHI peakiiii. ) i i i i
Enexrpoximiuni nponecu. Enekrpomis. 8 2| 4 2
Tema 6 OcHOBU Teopii Ta po3KIaTy ) o i i
KOOPJIMHAIIHHUX CIOJIYK. 7 2 3 2
MonyneHUM KOHTPOIH 1 1 - 1 - - - - - - -

Pazom 3a smicmosuii modyas 2 | 34 | 8 | 16 - 10 - - - - -

PABOM 3AMOJYJIb1 | 46 | 12 | 24 10
MOIYJIb 2

3micToBHuii Moayab 3. EniemenTn Heopraniunoi ximii. Mirpaunisi XimiuyHux esieMeHTiB y 6iocdepi.

Tema 7. 3aKOHOMIPHOCTI MOMIUPEHHS XIMIYHUAX

€JIeMEHTIB B Oiocdepi. 4 L- i 3 e i )

Tema 8. Ximist S- Ta p-eJI€MEHTIB Ta iX0loJoriyHa

POJIB 8 1] 4 -~ 3 N } -

Tewma 9. OcHoBu Ximii Ta 6ioreoximii d- Taf-

eneMeHTiB. d-MeTanu Ta X cronyku. Depym, 5 - |- - 5 - |- - -

Kob6ansT, Hikoi.

Tema 10. Opraniyna reoximisi. AJbAeTiIH 1

ketoHu. KapOOHOBI KMCIOTH Ta X MOXIiJIHI. 7 2 3 i 2 i i i )

Tewma 11. B 3a0pyIHIOIOYUX PEUOBHHHA

Oiocdepy. Metosin BUBUCHHSI. 5 - i 5 e i i

MonayabHUR KOHTPOIB 2 1 - 1 - - - - - - -
Pazom 3a 3micmoeHnuit Mmooy 3 30 - 18 - - - -

PA3OM 3A MOJAVJIb 2 30 18
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KinbkicTs rogun

neHHa opma

3a04yHa Gopma

3MmicToBi MOy 1 TEMH i= < k= ©
o . — o o - jas)
JERE JERE
ol =| & E |58 e =| & E |5 ¢
5| 5| o = ol 3| B| o] % | 29
e} 1% ] < = O 2 % O o] = QO
Q 9] < o < 9 Q 5] < = < 9
~| 5| 8| E Sa | 5| 5| 5 |34
MOAVYJIb 3.

3micToBHUI Moayab 1. TeopeTuuHi ocHOBH aHANITHYHOT XiMmil.

Tema l. PiBHOBara B TOMOICHHUX Ta 4 |2l 5 i i i i i
TeTepOreHHUX CHCTEMax.
Tema 2. OcHOBU Teopii OKHCHO-BIJHOBHHX
MPOLIECiB, SKI BUKOPUCTOBYIOTH B sikicHomy | 7 | 1 | 4 - 2 - - | - - -
aHaisi.
Tema 3. ‘ PCHOBI/I Teopii Ta po3KIamy 7 11 4 i 5 i i i i i
KOOpJMHAIIITHUX CITOJIYK.

Pazom 3a 3micmoeuit mooyno 1 | 18 | 4 | 8 - 6 - - - - -

3microBuii Mmoayab 2. SIkicuuii anamtis

Tqu 4, ‘ SIkicHi pquuiI Ha KaTIOHH, 8 5| 4 i 5 - - - - -
AHAIITUYHI TPYIU KaTiOHIB.
Tema 5. gKigHi peaxiiii Ha aHIOHH, aHATITHYHI 7 5| 3 - 5 - - - - -
TPYNH aHIOHIB.
MoynpHu# KOHTpOJIH 1 1 - - - - - - - -

Pazom 3a 3micmoeuit mooynr 2 | 16 | 4 | 8 - 4 - - - - -

PABOM 3AMOAYJIb3 | 34 | 8 | 16 10
MOAYJIb 4

3microBHuit moayJb 3. Kiibkicnuii ananis. Ximiuni metoamn anaJisy.

Tema 6. I'paBimMerpuunuil ananiz. OCHOBHI

eTamny MPOBEJICHHS TPaBIMETPHUYHOTO aHAITIZY 81214 ) 2
Tqu 7. TeopeTtuuHi OCHOBM 00 €MHOIO 4 |9 i 5 - -] - -
aHaJi3y, METOJIU Ta PO3PaXyHKH
Tema 8. KucnorHo-oCHOBHE, OcaKyBalbHE 61 - |24 i 9 - - | - - -
TUTpYBaHHs. [HIMKaTOpH.

Pazom 3a 3micmoeuit mooynb 3 | 18 | 4 | 8 - 6 - -] - - -

3micToBuii MoayJb 4. IHcTpyMeHTAN

bHI MeTOIM KUIBKICHOTO aHAJIi3y.

Tema 9. IToTeHIIOMETPUYHI METOAM aHATIIRY. 6 | 2| - - 4 - -] - - -
Tema 10. Xpomarorpadiuni meroau anamizy. | 10 | 2 | 4 - 4 - -] - - -
Tema 11. OnTHYHI METOIN aHATI3Y. -3 - 2 - -] - - -
Moy abHUR KOHTPOIH 2 1 - 1 - - - - - - -
Pazom 3a 3micmoeuit mooynv 4 | 22 | 4 | 8 - 10 - - - - -

PABOM 3A MOAYJIb4 | 40 | 8 | 16 16
BCHOT'O | 150 | 32 | 64 - 54 - - - - -
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5. Temu 1a00paTOPHHUX 3aHATH

Kinpkicts roquy

Hasga temu
3/m a3paTe JICHHA 3a04Ha
dhopma dhopma
MOJIYJIb 1
3microBuii moayas 1. Biocdepa. TeopeTuuni ocHoBH GioreoxiMiuHuX mpoieciB
1 Bynosa atomis. IlepiognuHnii 3aK0H i CUCTEMa eIeMEeHTiB. XIMIYHUN3B'SI30K 4 -
2 TepmonnHaMika XiMIYHUXIIpOIIeCiB. XiMivHa KiHETHKA Ta XiMidHa piBHOBAra. 4 -
3micToBuii MoayJs 2. BiactuBocti po3unniB. OKHCHO-BiAHOBHI peakuii B HABKOJIUIIHbOMYCepeI0BH i
3 KomiratusHi BaacTHBOCTIpo3unHiB. CiocoOu BUpaKeHHS KOHIICHTpAITii 4 )
PEUOBHHHU.
4 Enexrposnituuna nuconianis. Bognesuii nokasHuk. CuipHi Ta cinadki 4 )
EJIEKTPOJIITH
5 OxucHO-BiTHOBHI peakiiii. Enekrpoximivni nmporecu. Exexpouris. 4 -
6 OcHoBH Teopii Ta po3KIaLy KOOpAUHAIIINHUX CIIONYK. MOIYIhHHA KOHTPOIB 1. 3+1 -
PA3OM 3A MOAVYJIb 1 24 -
MOIYJIb 2
3microBHuii Mmoayab 3. Enementu Heopraniunoi ximii. Mirpauisi xiMiuHux ejiemeHTiB y 0iocdepi
7 Ximist S- Ta P-eJIeMEeHTiB Ta IX010J0TiYHa PO 4 -
8 Opranivyaa reoximiss. Anpaerian ikeToHu. KapOoHOBI KUCIIOTH Ta 1X MOXiTHI. 341 )
MotynbHUI KOHTPOJIb 2.
PA30OM 3A MOAYJIb 2 8 -
BCbOT'O 32 -
MOIYJIb 3
3microBHuii Moayas 1. TeopeTnyHi 0CHOBH aHAJITHYHOI XiMil.
1 OcHOBH Teopii OKUCHO-BITHOBHUX HPOIECIB, 5IKIi BUKOPUCTOBYIOThH B SIKICHOMY 2 )
aHaJi3i.
2 KoopannariliHi COTYKH Ta X 3aCTOCYBaHHS B aHAJITHYHIN XiMii 2 .
3micToBuii MoayJIb 2. SIkicHuil anami3
3 SIkicHi peakilii Ha KaTiOHHU, aHATITHYHI TPYITH KaTiOHIB. 2 .
4 SIkicHi peakilii Ha aHIOHH, aHAIITUYHI TPYIH aHIOHIB. MOMYIEHNN KOHTPOIh 1+1 .
PA3OM 3A MO VYJIb 3 8 -
MOIYJIb 4
3microBHuil Moxyas 3. KinbkicHuii anaumis. XiMiuni MmeToan anasisy.
5 I'paBimMeTprunmii anasi3z. OCHOBHI eTany MPOBEACHHS rPaBIMETPUYHOTO aHATI3Y 2 -
6 Kucnotao-ocHOBHE, 0caKyBanbHe TUTPYBaHHS. [HIUKaTOPH. 2 -
3micTroBuii MoayJib 4. IHCTpyMeHTANBHI MeTOAN KIVIBKiICHOTO aHAJTI3Y.
7 XpomarorpadiuHi METOIH aHali3y. 2 -
8 OntryHi MeToax aHaizy. MomyabHUIA KOHTPOJIb 1+1 -
PA3OM 3A MOAYJIb 4 8 -
PA3OM 48 -
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6. 3aBaaHHs 1J151 CAMOCTIIiHOI po0oTH

Kinexicts ronuu
Ne 3/m Hassa temn
JCHHA 3a04YHa
dbopma dhopma
MOAYJb 1
3micToBuii MoayJb 2. BaacTuBocti po3unHiB. OKMCHO-BiIHOBHI peakuii B HABKOJIMIIHLOMY Cepea0BHUINi
KouniraTusHi BiacTuBocTipo3uuHiB. CriocoOM BUpa)keHHs! KOHIIEHTpallii peuoBHHH. Ne
3 222-232 4 ]
4 Enexrponitiyna nucomnianis. BogHeBuit nokazHuk. CuibHI Ta caOKieneKTpomiTH. No 2 ]
300-305, 316-319, 335-340.
5 OkucHO-BiTHOBHI peakiii. Exextpoximiuni npouecu. Enekrpoais. Ne 386 (1-10), 391, 2 j
392. 415, 421.
6 OcHOBH Teopii Ta po3KJIaay KOOpAUHAIIHHIX croyk. Ne 440-445 2 -
PA30OM 3A MOAYJIb 1 10 -
MOAYJIb 2
3micToBHMIT Moay b 3. EjeMenTH HeopraniuHoi ximii. Mirpanist XiMiuyHux ejeMeHTiB y 0iocdepi
[MonstTs mpo 6iocdepy. 3aKOHOMIPHOCTI MOLIMPEHHS XIMIUHHUX eJIeMeHTIB B Oiocdepi. Ne
T | 460-463 8 ]
8 Ximist S- Ta p-eneMeHTiB Ta ix0ionoriyna poab Ne 495-498, 517-520. 3 -
9 OcHoBu ximii Ta 6ioreoximii d- taf-enemenris. d-meTanu ta ix cronyku. Depym, 5 j
Koo6anet, Hikom. Ne 550-555.
10 OpraniuHa reoximis. AJbaeriau iketonn. KapOoHoBi kuciotu Ta ix moximai Ne 572-582.. 2 -
BruuB 3a0pyaHioounx pedoBuHHa Oiochepy. MeTon BUBYEHHS.
11 . . ; 5 -
Hanucamu pepepam npo ooun i3 memoodig suguenna biocgepu
PA30OM 3A MOJAVYJIb 2 18 -

MOAYJIb 3*
3micToBHmii MoayJb 1. TeopeTuuHi 0CHOBM aHAJITHYHOI XiMii.
1 PiBHOBara B TOMOTCHHHUX Ta reTeporeHHuX cucreMax. Ne 5-15. OmparroBatu TEopio , 2 ]
sIKa CTOCYEThCS CHIIBHUX 1 CITA0OKUX eNEKTPOIIITIB
o | OcHOBH Teopii OKHCHO-BITHOBHHX IPOLECIB, SIKI BUKOPHCTOBYIOTh B SIKICHOMY aHAII3I. 2 ]
YMoBH niepebiry OKHMCHO-BITHOBHHUX peakiriit. Ne 225-235
3 Koopaunamiiini cnojiyku B aHaIITHYHIM Ximii. XIMIYHUM 3B'SI30K B KOMIUIEKCHHX 2 ]

crosykax. Ne 210-230

3micToBHii MOAYJb 2. SIKicHHH aHAJI3

4 | SIkicHi peakIlii Ha KaTIOHH, aHAJIITHYHI TPyNH KaTioHIB. Ne 138-148 2 -

5 | SIkicHi peakuii Ha aHIOHU, aHATITHYHI TPYIIH aHIOHIB. Ne129-137 2 -

PA30OM 3AMOJYJIb 3 10

MOAYJIb 4
3microBHuii moayJsb 3. KiibkicHuii anauis. XiMiuHi MeToam anaisy.
¢ | IpaBimMerpuynnii anani3. OCHOBHI eTally IpPOBEJCHHS I'PABIMETPUYHOIO —aHAII3Yy. 2 ]
TouHicTh 00YMCIICHHSI B TpaBiMeTpUUHOMY aHamizi. Ne 161-171
7 | Teopernyni OCHOBU 00’€MHOroO aHaii3y, METOAM Ta PO3PAXYHKH. 3aKOH EKBiBAJEHTIB. 2 i

TlepepaxyHOK 0JIHOTO BHLy KOHIIeHTpaIlii B iHIwi. Ne 205-215

8 | KucinoTHo-ocHOBHe, Oca/DKyBalbHE TUTpYBaHHS. [HuKkaTopu. Ne 183-193 2 -

3micToBuii MOAyJIb 4. IHCTPYMEHTAJNIBHI METOAM KiIbKICHOTO aHATI3Y.

9 | [oteHmioMeTpuyHi MeTOIU aHATI3Y. Ne 216-224 4 -

10 XpomaTorpagivaHi METOM aHANI3Y. TeopeTuyHi OCHOBU XpOMATOrpadivHOro METO/LY aHANI3Y. 4 ]
ToHO-00MiHHMI cIOCIO OYUCTKU BOJM.

11 OnTuuHi MeTOau aHami3y. TeopeTHyHi OCHOBM ONTHYHMX METOAIB aHami3y. bymoa i 2 _

eKcIuTyarallis POTOENeKTPOKOJIOPHUMETPIB.

PA3OM 3A MOAYJIb 4 16 -

PA3OM 54 -

TeopeTuyHi NUTAHHS ONPAallLOBYBATH 32 MiIPYYHHKAMM, L0 NOJaHi B Mepesiiky 0CHOBHOI JliTepaTypu
1. 3apavi 1o monyJiB 1, 2 mogaHi 3a HaBYaAIBHO-MeTOAMYHHM NocioHukom: Ckuba I'.B., Illepuyk JIL.M., Cikau T.I., [emuyk JL.I. 3aranpna Ximis:
Teopist Ta 3a1a4i : HaBYanbHUI mocioHuK. XKurtomup: JKuromupceska nomirexuika, 2024. 141 c. https:/library.ztu.edu.ua/ftextslocal/Skybal.pdf
*2. 3amaui mo moaymiB 3, 4 mogami i3 HaBYajabHO-MeTOAMYHOro mocionmka: Ckuba I'.B., I'epacumuyk O.JI., Kopoyr M.B., Kipeiiuesa I'.B
.AHaJiTHYHA XiMis IPHUPOJHOTO CEPEIOBHINA : HaBy. TociOHUK. XKutomup: JlepxaBuuii yHiBepcutet "XKnuromupcebka nomitexnika', 2022. 164 c.
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7. InguBigyanbHi caMoCTiiiHi 3aBIaHHS

VY cTpyKTypl HaBUAJIbHOI TUCIUIUIIHU TependadeHi JJabopaTOpHi 3aHIATTS 111 4ac
AKX BIIOYBa€TbCS TEpeBipKa TEOPETHMYHOTO MaTepiany y BUIIIAAl BHUKOHAHHSA
PO3PaxXyHKOBHUX 3a7ad 1 BIpaB, SKi BUKOHYIOTHCS CTYJICHTAMHU CaAMOCTIMHO a TaKOX
3aXUCT 1 BHUKOHaHHS jaabopatopHux poOiT. Ha ocBiTHbOMY moOpTam AUCHMUILTIHU
pO3TaIIoBaHi eIEKTPOHHI TECTH JJIsI CAMOCTIHHOTO BUKOHAHHS CTYACHTAMH TI0 KOXKHIH

TeM1 JJabOpaTOPHOTO 3aHATTSI.

8. MeTOIlI/I HaBYaHHHA

[ligx yac BUKIAmZaHHA HaBYAJIbLHOI

I[I/ICLII/IHJ'IiHI/I BUKOPUCTOBYIOTBCA MCTOAU

HaB4YaHH:A, 10 CIIPHUAIOTH JOCATHCHHIO BiIIHOBiI[HI/IX IIporpaMHHuX p€3y.]'IbTaTiB.

PGSYJ'IBT&T HaBYaHH

MeTtoau HaBYaHHS

ITP06.

MPOLIECH, ICTOPito 1 ckiian 3emil K MIaHeTapHOl

Busnauatu  OCHOBHI XapaKTCPHUCTUKH,

CHUCTEMH Ta ii reocdep.

— BepOanbHi MeTou (JISKITis, TOSICHEHHS)

— HaouHi MeToau (criocTepexeHHs,
JIEMOHCTpAIIis, LTFOCTpaIlis)

— Meroau camocTiiiHOT poOOTH (aHOTYBaHHSA
OIpaIbOBaHOT'O MaTepiay, BUPIIICHHS
3aj1a4, IPOBEJICHHS PO3PaxXyHKIB)

ITP07. 3acrocoByBaTH MOAENi, METOAM 1 JaHi

¢i3uku, ximii, Oiomorii, ekomorii, MaTeMaTHKH,
iH(pOpMalifHUX TEXHOJIOTH TOLIO NMpPU BUBYEHHI
OPUPOJHMUX TpoLeciB (GOpMyBaHHS 1 PO3BHUTKY

reocgep.

— IIpakTryni MeToau (MTPOBEACHHS AOCTIIIB,
eKCIIepUMEHTIB, BAKOHAHHS PI3HUX BHJIIB
BIIPaB, NPAaKTUYHUX 3aB/aHBb)

—Mertoau camocriitHoi poboTH (aHOTYBaHHS
OIpalbOBAaHOI'O MaTepiay, MPOBEICHHS

PO3paxyHKiB)

ITP0S.
BUKOPHCTOBYBATH T0JIbOBI Ta J1a00paToOpHi METOIU

OOrpyHTOBYBaTH BUOIp Ta

JUTSL @aHAUTI3Y MIPUPOIHUX Ta AHTPOIIOTEHHUX CUCTEM
1 00’ €KTiB.

— BepOanbni MeToau (JIEKIIisl, MOSCHEHHS)

— Haouni metonu (croctepexeHHs,
JIEMOHCTpaIlisl, 17TF0CTpallis)

— Metoau camocTiitHOT poO0TH (aHOTYBaHHS
OIpalbOBAaHOI'O MaTepiay, BUPILIEHHS
3a/1a4, MPOBEJICHHSI PO3PaXyHKIB)

ITP09. BMiTH BUKOHYBaTH IOCTIIKEHHS reocdep
3a JIONOMOTO0 KUIBKICHUX METOJIIB aHaJli3y.

— BepOanbni MeTonu (JIEKIIisl, MOSICHEHHS)

— Haouni MeTonu (cocTepexeHHs,
JIEMOHCTpAIIis, LTF0CTpaIlis)

— Metoau camocTiitHOT poO60TH (aHOTYBaHHS
OIpaIbOBAaHOT'O MaTepiany, BUPIIICHHS
3aj1a4, IPOBEJCHHS PO3PaxyHKIB)

IIP11. BnopsiakoByBaTH 1  y3araJbHIOBAaTH
marepianu MOJIbOBUX Ta 1a00paTOPHUX
JOCIIIKEHb.

— BepOanbni MeToau (JIEKIIisl, TOSCHEHHS)

— Haouni metonu (croctepexeHHs,
JIEMOHCTpAIIis, LTF0CTpaIlis)

— Metoau camocTiitHOT po60TH (aHOTYBaHHS
OIpalbOBaHOI'O MaTepiany, BUPIIICHHS
3aj1a4, IPOBEJICHHS PO3PaxyHKIB)
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9. MeToau KOHTPOJIIO
[lepeBipka MOCSATHEHHs MPOTPaAMHUX pE3yJIbTaTiB HaBUaHHS 3IIHCHIOETHCS 3

BUKOPUCTAHHAM HACTYITHHUX MeTOI[iB.

Pe3ynbTaT HaBuaHHs

Metoau KOHTPOJIIO

ITP06. Bu3nayatu OCHOBHI XapaKTEPHCTHUKHU,

mpolecu, icTopiro 1 ckimang 3emm K

TUTAHETAPHOI CUCTEMH Ta ii Teocdep.

YcHe onuTyBaHHS, BiAMOBII HA MPOOIEMHI
3alUTaHHs

[TepeBipka BUKOHAHHS MPAKTHYHUX 3aBJaHb,
[TepeBipka BUKOHAHHS Ta 3aXHCT JIAOOPATOPHUX
pooiT

Excnpec-tectyBanHs

[TepeBipka BUKOHAHHS Ta 3aXUCT 1HIUBITyaTbHUX
3aBJaHb

3aiik, ek3aMeH

ITP07. 3actocoByBaTH MO, METOIM 1 JaHi

¢i3uKwy, Ximii, Oiosorii, €KOJIOTi,

MaTeMaTHKH, 1HQOPMALIHHUX TEXHOJOTIH
TOLIO TPU BHUBYCHHI TNPHUPOJHUX TIPOIIECIB

(dbopMyBaHHS 1 PO3BUTKY reocdep.

YcHe onuTyBaHHS, BiAMOBII HA MPOOIEMHI
3alUTaHHS

[TepeBipka BUKOHAHHS MPAKTHYHUX 3aBJIaHb,
[TepeBipka BUKOHAHHS Ta 3aXHCT JIAOOPATOPHUX
pooiT

Excnpec-TectyBanHs

[TepeBipka BUKOHAHHS Ta 3aXUCT 1HIUBITyaTbHUX
3aBJIaHb

3aiik, ek3aMeH

I1P08.
BUKOPHCTOBYBAaTH IIOJIbOBI Ta JIabopaTOpHi

OOrpyHTOBYBaTH BUOIp Ta

METOAM  JUIsl ~ aHajmidy TMPUPOJHUX  Ta

AHTPOIIOTEHHUX CUCTEM 1 00’ €KTIB.

VYcHe onuTyBaHHs, BIIOBIA1L Ha TPOOIEMHI
3aMUTaHHs

IlepeBipka BUKOHAHHSI IPAKTUYHHX 3aBJIaHb,
IlepeBipka BUKOHAHHSI Ta 3aXUCT JJaOOPaTOPHUX
pobit

Excnpec-TectyBanHs

[TepeBipka BUKOHAHHS Ta 3aXUCT 1HIUBIAYATBHUX
3aB/laHb

3aiik, ek3aMeH

IIP09. BwMiTH BHUKOHYBAaTH JOCIIKEHHS
reocdep 3a JAOMOMOTOI KITBKICHUX METO/IIB
aHamizy.

VYcHe onuTyBaHHs, BIINOBIA1L Ha MPOOIEMHI
3aMUTaHHs

[lepeBipka BUKOHAHHS MPAKTUYHUX 3aBJ/IaHb,
[lepeBipka BUKOHAHHSI Ta 3aXUCT JaOOPaTOPHUX
pobiT

Excnpec-TectyBanHs

[TepeBipka BUKOHAHHS Ta 3aXUCT 1HIAUBIAYATBHUX
3aB/laHb

3ajik, eK3aMeH

ITP11. BrnopsakoByBaTH 1 Yy3araibHIOBaTH

MaTepiaJd  MOJIbOBUX Ta  J1abOpaTOPHUX

IOCIIIKEHb.

Y cHe onuTyBaHHS, BINOBIAI HAa TPOOJIEMHI1
3aMuTaHHs

[lepeBipka BUKOHAHHSI MPAKTUYHHUX 3aBJIaHb,
IlepeBipka BUKOHAHHSI Ta 3aXUCT JJAOOPaTOPHUX
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Pe3an>TaT HaBYaHHA MCTO,Z[I/I KOHTPOJIO
pobiT

— Excnpec-tectyBaHHs

— TIlepeBipka BUKOHAHHS Ta 3aXUCT 1HAUBITyaIbHUX
3aBJIaHb

— 3ajik, ek3aMeH

10. OuinoBaHHS pe3yJIbTATIiB HABYAHHS 3100yBauiB BUIIOI OCBIiTH

OriHoBaHHSA pe3yJIbTaTiB HAaBYAHHS 3100yBadiB BHINOI OCBITH 3 HaBYAIBHOI
JUCIUIUIIHA 3[IIACHIOETHCS BIAMOBIIHO 70 [loioeHHs Mpo OLIHIOBaHHS PE3YJbTATiB
HaBYaHHs 37100yBadiB BHINOI OCBITH Yy JlepkaBHOMY yHiBepcuTeTi «KHUTOMHpCHKA
MOJIITEXHIKA» Ta PO3IMOALTY OalliB, 110 HABEJCHUN HUKYE.

CucrteMa OIIiHIOBAaHHS pE3yJbTaTiB HaBYaHHS 3/100yBayiB BHUILOI OCBITH 3
HABYAJIbHOI JUCIUIUTIHU BKIIIOYAE: MIOTOYHUM, MOJTYJIbHHUM Ta M1ICYMKOBHI KOHTPOJIb —
1151 3100yBaviB IeHHOT (OpMU 3100yTTS BUIIIO1 OCBITH.

[ToTOuHMII KOHTPOJIb MPOBOAMTHCS JJIsS OIIIHIOBAaHHS DPIBHA 3aCBOEHHS 3HAHb,
dbopMyBaHHS YMiHb 1 HaBHYOK 3/100yBayiB BUIIOI OCBITH BOPOJIOBK BUBYEHHS HUMU
MmaTepiany MoOIyJs (3MICTOBMX MOJAYJIB) HaBYAJIbHOI JUCHMILIIHHM. [loTOYHMIA
KOHTPOJIb 3IMCHIOETHCS 111 Yac TIPOBEICHHS HaBYAIbHUX 3aHSATh.

MoaynpHUN KOHTPOJIb MPOBOAUTHCS 3 METOIO OLIIHIOBAHHS PE3yJIbTaTiB HaBYAHHS
3100yBaviB BUIIOI OCBITHM 3a MOJIYJb (3MICTOBI MOYJl) HaBYAJIbHOI AUCIUILIIHHU.
MoaynbHUN KOHTPOJb MPOBOJUTHCS Mij YaC HABUAJIHLHOTO 3aHSITTS IICIHIS 3aBEPIICHHS
BUBUCHHS Marepiagy MOIyJsd (3MICTOBUX MOJYJIB) HaBYaJIbHOI JAUCIUIUIIHU.
MoaynpHUN KOHTPOJIb 3IIMCHIOETHCS Yy (POpMI HAMHMCAHHS KOHTPOJIBHOI poboTH abo
BUKOHAHHS €JICKTPOHHUX TECTOBUX 3aBJIaHb.

[TiIcyMKOBHUM  KOHTPOJIb  IPOBOAUTHCS JUIS  MIJCYMKOBOTO  OIlIHIOBaHHS
pe3yabTaTiB  HaBYaHHS 3700yBadiB BHINOI OCBITM 3 HaBYaJbHOI JAUCHUILIIHHU.
[TincymkoBUil KOHTPOIb Y (POpMI 3Ky MPOBOJAUTHCS Y MEPIIOMY CeMeCTpl, y Gpopmi
eK3aMEeHy — y JApPYroMy CeMecTpi BHBUEHHs HaBYaibHO! aucuuiuiinu. [Ipomemypa
CKJIaJlaHHs 3aJliKy Ta eK3aMeHy Bu3HaueHa y [loso)keHH1 mpo opraHizailito OCBITHbOTO
npouecy y [epxxaBHomy yHIBepcuTeT! «KUTOMUPCHKA MOTITEXHIKA.

Po3noaisa 6aJ1iB 3 HABYAJILHOI ANCIHUILTIHA

) . . KinekicTe OaiiB 3a
Buau pobit 3100yBava BHINOT OCBITH

CeMecCTp
Juais1 3m00yBaya neHHoi popmu 3100yTTSI BUILOI OCBITH
BukoHaHHs 3aB/laHb TOTOYHOTO KOHTPOJIIO 60
BuxoHaHHs 3aB1aHb MOAYJIBHOTO 40

IlincymkoBa ceMecTpoBa OlliHKA 100
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PO3HO)1iJ1 0aJ1iB 32 BUKOHAHHSA 3aBJaHb NOTOYHOI'0 KOHTPOJIX0

Kinbkicte 6amiB 3a cemecTp
Bunu po6it 3100yBava BUILIOT OCBITH JeHHA 3204YHa
dhopma dbopma
Cemectp 1
BukoHaHHs 3aBaHb M1]] 4ac HaBYaJIbHUX 3aHITh 60 -
BukonaHHSI HAyKOBO-AOCTITHOT pOOOTH Ta 1HIIUX BUJIB pOOIT
(momaTkoBi — 320X04yBaJILHI 0aJ1H):
1. YyacTe y CTyI€HTCHKHX MPEAMETHHUX OJiMITianax,
BceykpaiHCbKOMY KOHKYPCI CTYACHTCHKUX HayKOBUX POOIT, 10 -
IpaHTaX, HAyKOBO-JIOCITHUX MPOCKTaX
2. IlianroToBKa HAYKOBUX CTaTE, T€3 JOMOBIAEH HAYKOBHX
KOH(EpeHIIIi
Pa3om 3a BUKOHAHHSI 3aBIaHb MOTOYHOT'0 KOHTPOJIIO 60 -
Cemectp 2
BukoHaHHd 3aBIaHb I Yac HaBYAJILHUX 3aHATH 60 -
BukonaHHS HAyKOBO-IOCITHOT pOOOTH Ta 1HIIUX BUIIB pOOIT
(momaTkoBi — 320X04yBaJILHI 02J1H):
1. YyacTe y CTyI€HTCHKHX MPEAMETHHUX OJIiMITiaax,
BceykpalHCBKOMY KOHKYPCi CTYACHTCHKUX HAyKOBUX POOIT, 10 i
rpaHTaX, HaAyKOBO-JIOCITHUX MTPOCKTaX
2. IlinroToBKa HAYKOBUX CTaTE, TE€3 JOMOBIAEH HAYKOBHX
KOH(EpeHIIIi
3. Inmni Buam poOit (HaBOJUTHCS MEpeiK BUIIB POOiIT)
Pa3omM 32 BUKOHAHHA 3aBJaHb NOTOYHOI0 KOHTPOJIIO 60 -

Po3noaisa 6aJ1iB 32 BUKOHAHHA 3aBJaHDb i Yac HABYAJIbHHUX 3aHATH

Kinbkicts 6aniB 3a cemecTp
Buau po6iT 3100yBaya BUIIOI OCBITH JleHHa 3304Ha
dbopma dbopma
Cemectp 1
Binnogiai (BUCTyNH) Ha 3aHATTAX 3) -
BuxoHaHHS TeCTOBHX 3aB/laHb 40 -
BuxonaHHs Ta 3axuCT 71a00paTOPHUX POOIT, MPAKTUUHUX 3a]a4 15 -
Pa3omM 3a BUKOHAHHS 3aBJaHb i/l YaC HABYAJIbHHUX 3aHATH 60 -
Cemectp 2
Binnosizai (BUCTYNH) Ha 3aHATTAX 5 -
BukoHaHHS TECTOBUX 3aBJaHb 40 -
BukoHaHHS Ta 3aXHCT 7a00paTOPHUX POOIT, MPAKTUUHHX 3324 15 -
Pa3omM 3a BUKOHAHHS 3aBJaHb i/l YaC HABYAJIbHHUX 3aHATH 60 -

3 METOI0 3aCTOCYBaHHS WIJIMX YHCEN MJid OIL[IHIOBaHHS pe3yJbTaTiB poOOTH
3100yBayiB MiJ] 4YaCc HaBYAIbHUX 3aHATH MPOTITOM CEMECTPY MOXKE BUKOPHUCTOBYBATHUCS
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100-6anpHa 1IKana OIIHIOBAHHS IOJO KOXHOT'O OKpeMo BHUIY poOiT. Po3paxyHok
3arajibHO1 KUTBKOCTI 0aniB, siKi 3100yBau Moke HaOpaTu 3a pe3ylbTaTaMu poOOTH Mij
Yyac HaBYAJIbHHUX 3aHATh MIPOTATOM CEMECTPY, TPOBOAUTHCS 32 (HOPMYJIOLO:
Pz =Y (Pi X BKj) x Kys, 1)
ne Pys — 3aranbHa KiIbKICTh OaiB, HaOpaHuX 3700yBaueM 3a BUKOHAHHS 3aBJaHb
1] 9aC HABYAJIbHUX 3aHSTh 32 CEMECTD;

Pi — xinbkicTh HaOpaHux 3700yBaueM OaiiB 3a cEMECTp 3a BUKOHAHHS 1-TO BUIY
poOiT M1 yac HaBYaIbHUX 3aHATH (3a 100-0anpHOO MIKAIOH0);

BK; — BaroBuii koe(diIlieHT 3a BUKOHAHHS 1-T0 BUIY POOIT IiJ 4ac HaBYAJIbLHUX
3aHATH. 3HAYEHHS BaroBUX KOEQIIIEHTIB PO3PAaXOBYIOTHCS IUIAXOM JIICHHS KUIBKOCTI
OaiiB, sika mependadeHa 3a BUKOHAHHS OKPEMOTO BHUIY POOIT MijJ yac HaBYAIbHHUX
3aHATh, Ha CyMapHy KUIbKICTh OasliB 32 BHUKOHAHHS YCIX BHUIIB pPOOIT MiJ Yac
HaBYaJbHUX 3aHATDH 32 CEMECTD);

Kus — kopuryBaJibHUN KOE(ILIEHT, SIKU BU3HAYAETHCS MIJIIXOM JIJIEHHS KIJTBKOCTI
OauiB, 110 Tiepea0aueHa 3a BUKOHAHHS 3aB/IaHb 1] Yac HaBYAJIbHUX 3aHITh 32 CEMECTP,
Ha 100 6aiB.

Po3nogiy 0as1iB 32 BUKOHAHHS 3aB/JIaHb MOJYJbHOI0 KOHTPOJIK)

KinbkicTh
Buau po6iT 3100yBava 1eHHO1 opMu 3100yTTS BUILOT OCBITH OamiB 3a
ceMecTp
Cemectp 1
BukoHaHHS 3aBlaHb MOYJIBHOTO KOHTPOJIIO 1 20
BukoHaHHS 3aBIaHb MOYJIBHOTO KOHTPOIIIO 2 20
Pa3om 32 BUKOHAHHA 3aBJaHb MOAYJbHOT0 KOHTPOJIIO 40
Cemectp 2
BukoHaHHS 3aB1laHb MOYJIBHOTO KOHTPOJIO 1 20
BukoHaHHS 3aBIaHb MOYJIBHOTO KOHTPOIIIO 2 20
Pa3oM 32 BUKOHAHHA 3aBJaHb MOAYJbHOT0 KOHTPOJIIO 40

Axmo 3a00yBay JeHHOI (OpMH 3A00YTTS BHILOI OCBITH MPOTATOM CEMECTPY
BUKOHAB HEOOXIJIHI I JOCSATHEHHsI pe3yJbTaTiB HAaBUAHHS 3 JUCIUILIIHU 3aBJIaHHS,
1o nependaveHi poOovor MPOrpaMor0 HaBYaIBHOT AUCIUIUIIHK Ta/a00 BIAMOBITHUMHU
METOJIMYHIUMH PEKOMEHIAIlIsSIMHU, CKJIaB MOAYJIbHUI KOHTPOJIb 1 HabpaB y cymi 60 6ais
abo Ouiblle, BIH MOXE MOTOJAUTH JJaHY OLIHKY B €JIEKTPOHHOMY KaOlHETI 1 BOHA CTaHe
CEMECTPOBOIO OIIHKOIO 32 BUBUCHHS HABYAJIBHOI TUCITUTLIIHH.

Axmo 3p00yBay JeHHOT (OopMH 3A00YTTS BHILOI OCBITH MPOTSITOM CEMECTPY
BUKOHAB HEOOXIJTHI JJIS JOCATHEHHS Pe3yJbTaTiB HABUAHHS 3 JUCIUILUIIHU 3aBJIaHHS,
1o nepeadaveHi poOovor MPOrpaMor0 HaBYaIBHOT AUCIUIUIIHK Ta/a00 BIAMOBITHUMHU
METOJMYHUMH PEeKOMEHaarisiMu, 1 HaOpaB 60 GamiB abo Oiiblne Ta Oakae MOKPAITUTH
CBIM pe3yJbTaT YCHINIHOCTI, BIH MPOXOJAUTH MPOLEAYPY IMiJICYMKOBOTO KOHTPOJIIO.
Habpani 0anu 3a BUKOHAaHHS 3aBAaHb I1JICYMKOBOTO KOHTPOJIIO, a TaKOX Oaiu 3a
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MOTOYHUH KOHTPOJb CYMYIOTBCS 1 (DOPMYETHCS CEMECTpOBa OIlIHKAa 3 HaBYaIbHOI
mucturniiag. bamm, saxi 3700yBau BUIMOi OCBITM HaOpaB 3a BUKOHAHHS 3aBIaHb
MOJYJIBHOTO KOHTpPOJIO, TPH IbOMY HE BpPaXOBYIOThCS TIIJI Yac PO3PaXyHKY
CEMECTPOBOI OIIHKHY 3 HABYAIBHO1 JUCITUTLIIHY.

Ha 3anik 3 HaBYaIbHOI JUCIMIUIIHYU, SKa BUBYAETHCS BIIPOJOBXK JIBOX CEMECTPIB,
BUHOCATHCSI KJIFOYOB1 THWTAaHHS 3 TIEPIIOTO CEMECTPy BHBUYCHHS HaBUYaJILHOI
nucuuiuting. Ha ex3ameH 3 HaBUallbHOI TUCIUILIIHU, SIKa BUBYAETHCS BIPOJIOBXK JBOX
CEMECTPIB, BUHOCATHCS KITFOYOB1 MTUTAHHS 3 YCi€1 HABYAIBHOT TUCIUTLTIHH.

3n00yBauy  BHINOI OCBITH JOMYCKA€TbCS JIO0 TPOIEAYpPU CEMECTPOBOIO
MiJICYMKOBOTO KOHTPOJIO, SIKIIO TMPOTSITOM CEMECTPYy BHUKOHAaB HEOOXIAHI IS
JIOCSTHEHHS PEe3y/IbTaTiB HABUAHHS 3 TUCITUILIIHU 3aBIaHH, 10 TiepeadadeHi pobouoro
MpOTpaMol0  HAaBYAJIBHOI  JUCIUIUIIHA  Ta/ab0  BIAMOBIAHMUMHU  METOJMYHUMU
PEKOMEH/IaIlIsIMU, 1 32 TIOTOYHUM KOHTPOJIb Y CyMi HaOpaB 36 OaniB abo Oiiblie.

SAxmo 3m00yBad BUIOT OCBITH MPOTATOM CEMECTPY 3a pe3yjbTaTaMH IMOTOYHOTO
KOHTpOJII0 HaOpaB 25-35 GaiiB, BIH OTPUMYE IMPaABO 32 BIACHOIO 3asBOI0 OMAHYBaTH
OKpeMi TeMH (3MICTOBI MOJYJIl) HAaBYaJIbHOI AMCIUIUIIHU MOHAJ 00CATH, BCTAHOBJICH1
HaBYAJIbHUM IJIAHOM OCBITHBLOT MporpamMu. BUBYEHHS OKpEMHX CKJIaJIOBHX HaBUYaJbHOI
JTUCHUIUTIHKA TOHAJA OOCSTH, BCTAHOBJIEHI HaBYAJbHUM IIJIAHOM OCBITHBOI MpOrpamu,
3IIMCHIOETHCS y BIILHUM BiJ] 3aHATH 37100yBaya BUINOI OCBITH Yac.

Axmo 3m00yBad BUIOT OCBITH MPOTATOM CEMECTPY 3a pe3yjbTaTaMHU IMOTOYHOTO
KOHTpoJit0 HabpaB Big 0 1m0 24 OaniB (BKIIOYHO), BIH BBAXKAETHCS TaKUM, IO HE
BUKOHAB BUMOTHM pPO0O0OYOi MporpamMy HaBYAJIbHOI AUCHUIUIIHM Ta Ma€ aKaJeMIYyHY
3a00pPTrOBaHICTb.

[Tponenypa HamaHHs JOAATKOBHX OCBITHIX MOCIYT 3700yBady BHUILOI OCBITH 3
METOI0 BHUBUCHHS HABUAJLHOIO MaTepiaay JUCHMILUIIHU TOHAJ] OOCSTH, BCTAHOBJICHI
HaBYAJbHUM IUIAHOM OCBITHBOI MpOrpamu, BuU3HaAUeHa y [lomokeHHI Mpo HamaHHS
JIOIATKOBUX OCBITHIX TOCIYT 3700yBayaMm BUIIOi OCBITH B Jlep>KaBHOMY YHIBEPCHUTETI
«KuTOMHpCHKa MOJIITEXHIKA.

BusHaHHs pe3yJbTaTiB HaBYaHHA, HA0yTHX Y He(popMaJIbHil Ta/a00
inpopmanbHiii ocBiTi

BusHnanHs  pe3ynbTaTiB  HaBuYaHHA, HaOyTtux y HedopmaibHiil  Ta/abo
iH(popMaIpHINA OCBITI B paMKaX OKPEMHUX T€M HaBYAIBHOI NUCIUILTIHM, 31ACHIOETHCS
BHUKJIaJ[a4eM 3a 3BEPHECHHSIM 3/100yBaya BUINOI OCBITH Ta MPEACTABICHHIM TOKYMEHTIB,
K1 MATBEP/DKYIOTh pe3yJbTaTH HaBuaHHs (cepTudikart, CBIJONTBA, CKPIHIIOTH
Tomo). PilmieHHs TNpo BHU3HAHHSA Ta OIllHKAa 3a BIAMOBIJHY YacCTHHY OCBITHBOTO
KOMITOHEHTa TPUMMAETHCS BHUKJIAJa4eM 3a pe3yJbTaTaMu CHiBOeciu 31 3100yBademM
BUINOI OCBITH. BU3HaHHS pe3yibTaTiB HaBUaHHS, HAOyTHX Yy HedopmaibHIA Ta/abo
iH(popManpHIA OCBITI B paMKax IUJIOTO OCBITHROTO KOMIIOHEHTA, 3MIMCHIOETHCS 3a
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IpOIEAYpOr0, sika Bu3HaueHa y [looskeHHI Mpo opraHi3allifo OCBITHBOTO MPOIIECY Y
Jlep>xaBHOMY yHIBEepcUTETI «KUTOMUPCHKA TTOTITEXHIKA.

[Ikajaa omiHIOBAaHHSA

Hamionansna mkaina
Ixama €EKTC 100-6anpHa mKana
Ex3zamen 3aiik
A BigmMinaO 3apaxoBaHO 90-100
B 1106 3 82-89
c obpe apaxoBaHO =481
D ) 64-73
3a/10BUIBHO 3apaxoBaHO
E 60-63
FX ) 35-59
HesanosuibHO He 3apaxoBano
F 0-34
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11. I'nocapiu

Ne 3/m TepMiH epKaBHOIO MOBOIO BianoBiqHUK aHTTiIHCEKOI0 MOBOIO
1 | AncopOuis Adsorption
2 | ecopOuis Desorption
3 | bioreoxiMiuHMIi ITUKJI Biogeochemical Cycles
4 | Biogerpanaris Biodegradation
5 |Karamizarop Catalyst
6 |3abpynHioBau Contaminant
7  |Baxki Mmetanu Heavy Metals
8 |Tigpomnis Hydrolysis
9 [I3oromu Isotopes
10 [OxwucHenus Oxidation
11 |JpibHogucmepcHi YacTKu Particulate Matter (PM)
12 [Bonneswii nokasHuk pH pH
13 [®Ditopemimiaris Phytoremediation
14 | 3abpynHioBay Pollutant
15 |[OcamxeHHs Sedimentation
16 |TokcuuHiCTh Toxicity
17 |Jletki opraniyni cnonyku (JIOC) Volatile Organic Compounds (VOCs)
18 [Kcenobiotnk Xenobiotic
19 [3oorankroH Zooplankton
20 |OKHCHO-BiTHOBHA PeaKIlis Redox Reaction
21 |TouHicTh Accuracy
22 |KonueHnTpartis Concentration
23 |KamiOpyBanHs Calibration
24 |Mexa BUSBICHHSI Detection limit
25 | KinpkicHuit aHami3 Quantification
26 | TutpyBaHHS Titration
27 | Xpomarorpadis Chromatography
28 | CnexTpockortis Spectroscopy.
29 |CranpmapTHHI PO34YMH Standard solution
30 |Pearent Reagent
31 |Po3zunnHUK Solvent
32 [3pa3ok Sample
33 | AnamiT Analyte
34 |Iarepdepentris Interference
35 |I'paBimeTpis Gravimetry
36 |Enextpoximis Electrochemistry
37 |bydepuuii pozunH Buffer solution
38 |pH pH
39 | O6'emuuii anami3 Volumetric analysis
40 |MoJsipHIiCTB Molarity
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12. PexomenoBaHa jiTepatrypa

Ocnoena nimepamypa

1. Ckub6a I'.B., llleBuyk JI.M., Cikau T.I., Jlemuyk JI.I. 3aranbna ximisi: Teopis
Ta 3aja4i : HaBYaNbHUI MociOHuK. XKutomup: JKuromupcebka nomitexHika, 2024. 141 c.

2. OcHoBu Oioreoximii: HaByanbHuil mociOuuk / C. I. Ilexmictpenko, H. B.
[Tonomapenko, B. M. IMomimyx Ta iH.; 3a penakiieto C. I. [lexmictpenko. bina lepksa:
BHAY, 2023. 175 c.

3. Ckuba I'.B., I'epacumuyk O.JI., Kopbyr M.b., Kipeiinesa I'.B .Ananitnyna
XiMisl IPUPOTHOTO CEPEe/IOBHINA: HaBY. MOCIOHUK. Kutomup: JlepkaBHHUI YHIBEPCUTET
"Xutomupceka nomirexuika", 2022. 164 c.

4, MertoauuHi peKOMEHJaIli JJii MpPOBEACHHSA JIaOOpaTOPHUX 3aHATH 1
CaMOCTIMHOIPOOOTH CTYACHTIB 3 HABUAJIbHOI TUCHUIUIIHU "bioreoxiMis Ta aHaJIITUYHA
xiMis" s 3100yBaviB BUILOI OCBITH OCBITHBOTO CTYIICHS «OakajiaBpy» CIIEIiaJbHOCTI
E4 «Haykm mpo 3emmio», (aBTopka Cxuba [.B), 2025. 93 c. Enextp. Bumanss
(ITporoxon HMP Ne6 Binx 21.10.2025 p.).

S. AHaniTnyHa xiMist: HapdasibHU ociOHuK / Kuukupyk O.1O., llnsguina A.B.,
Kycsk H.B. XKutomup: Bun-so XKV imeni [Bana ®@panka. 2022. 242 c.
6. MeroauuHi peKOMEHJalli [0 TMPOBEIEHHS Ja0OpaTOpPHUX 3aHATh 3

HaBYAJIbHOI JUCHMILTIHU "AHAIITHYHA XIMis Ta IHCTPYMEHTAJIbHI METOIM aHa13y" IS
3100yBaviB BHUINOI OCBITH OCBITHROTO CTymeHs "OakanaBp" cnerianbHocTi 103 "Hayku
npo 3emio" (aBTop Ckuba I'.B.), 2024. 99 c¢. Enexkrponne Buganuas (IIporoxkon HMP
No6 Bix 27.11.2024 p.).

7. Skyba G, Kolodii M. Quantitative assessment of water quality in the
Vidsichne reservoir (Zhytomyr, Ukraine). IOP Conference Series: Earth and
Environmental Science. 4th International Conference on Sustainable Futures:
Environmental, Technology, Social and Economic Matters (ICSF-2023) 22/05/2023 -
26/05/2023 / Kryvyi Rih, Ukraine. 2023. VVol.1254. P. 012084

8. Urso, M., Ussia, M., & Pumera, M. (2023). Smart micro- and nanorobots for
water purification. Nature Reviews Bioengineering, 1(4), 236-251. Article 28.
https://doi.org/10.1038/s44222-023-00025-9

Jlonomixcna nimepamypa

1. Ckuba I'.B. Kypc 3arampHoi ximii: HaBu. mnociOHuk. - JKutomup:
HepxxaBuuityHisepcuret «Kutomupcebka nomirextikay. 2019. 120 c.
2. CRC Handbook of Basic Tables for Chemical Analysis Data-Driven Methods

and Interpretation / Thomas J. Bruno, Paris D.N. Svoronos. Published by CRC Press.
2020. 559 p.

3. bepesntok O. I1., I'ynait JI. 1., Pyna L. I1., [Tickau JI. B. Heopraniuna ximisi:
METOJMYHI PeKOMEHAAIIl JUIsi CaMOMIATOTOBKH JI0 JIAOOPATOPHUX 3aHAThH CTyJaeHTaM |
Kypcy XIMIYHHX crenianbHocTe «CepenHst ocBiTa. XiMisy, «XiMisy», «XiMis JIKIBY /
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