TS «3ATBEPKVYIO»
pdlo JMpeKTop Ha4YaibHO-HayKOBOTO
1HC X1Mii Ta exoJorii
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POBOYA ITPOTPAMA HABYAJIBHOI IMCLUATIITHUA

KOJIOITHA XIMISI
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["any3s 3nanp 10 — Ipupoanuyi nayku
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Moga HaBYaHHs YKpaiHchbKa
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PoGoua mporpama mapuanbmoi AMCLMIUTIHE  «K
BUILOT OCBITH Tany3i 3uanp 10 Hpupoannyi
OCBITHBOI nIporpamu «Ximis.

0J10iIHA  Ximisty Ui 3100yBauiB
Hayku croeuiansHocti 102 Ximist

Po3potunk: Crepuo IBanna ITerpiBHa JIOIL., K.X.H., IOLIEHT Kadeapu
diznynoi Ta konoinHoT Ximil

PoGouy nporpamy PO3IIITHYTO Ta 3aTBEpKEHO Ha 3acijaHHi Kapeapu
¢iznunoi Ta KoM0IIHOT XiMmil
IIpotokon Ne /0 Bin “¢o ” 4epbire 2023 POKy
3aBigyBau kadenpu z[ Hens 'OJIYB
/

CxBajleHO HayKOBO-METOMHYHOIO KOMICI€I0 HaBYa/IbHO-HAYKOBOI'0 iHCTHTYTY XiMmii
Ta eKOoJIoTIT

npoTokoi Ne /) Bix « 24 » Zﬂ;,cgc\p 2023 p. ¥ L
["onoBa HayKOBO-MeTOAMYHOT KOMicii Z Muxaitno CJIMBKA

=

© Isanna CTEPYO, 2023p.
© JIBH3 «Y:Xropoackkuii HalioHanbHumii YHiBepcuTeT», 2023p.
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1. OIMAC HABYAJIBHOI JUCHUILITHA

HaiimenyBaHHs
NOKA3HUKIB

Po3noaij roauH 3a HABYAJILHUM ILIAHOM

Jlenna ¢opma
HABYaHHS

3aouna ¢popma
HaBYaHHS

Kinbkicte kpenutiB EKTC — 5,5

Pik miaroroBku:

3arajgpHa KUIBKICT ToauH — 165 4-i1 -
Kinbkicts MogymiB — 2 Cemecrp:
8-i -
Jlexumii:
TwxHEBUX roauH
JUTs ICHHOT (pOpMU HaBUaHHS: 34

ayJIUTOpHUX — 8
caMoCTiHHOT poOOTH cTyeHTa — 8

[TpaxTruHi (ceMiHapChKi):

Bun niicyMKOBOTro KOHTPOJIIO: €K3aMEeH

JlabopaTopHi:

48

dopma miICyMKOBOTO KOHTPOJIIO: YCHA

CamocriitHa poboTa:

83
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2. META HABYAJIBHOI JUCHUAITITHA

Meroro HaBuanbHOT AuctuiutiHg «KosoinHa XiMish» € 03HAOMHUTH CTYJICHTIB 13 B3a€EMO3B’SI3KOM
MDK TeTEepOreHHICTIO Ta IUCIIEPCHICTIO PEYOBHHHU Ta ii BIACTUBOCTSMM, BUBUUTH OCHOBHI TMOHSTTS
IOJI0 JUCIEPCHUX CHCTEM, a TaKOX CHUIbHI Ta BiAMIHHI pucH (Di3MKO-XiMii TOMOTEHHHX Ta
MIKpOreTeporeHHux cucreM. OxapakTepu3yBaTh OCOOJIMBOCTI KOJIOiTHOTO CTaHy pEYOBMHHM Ta
OCHOBHUX 3aKOHIB, fIKi ONHMCYIOTh BJIACTHBOCTI PEUOBMHM B JHCHEPCHOMY cTaHi. O3HaHOMIICHHS
CTYJICHTIB 3 OCHOBHHMH MpOOJIeMaMH Ta 3HAYCHHS XiMii JUCHEPCHUX CHCTEM 1 MOBEPXHEBHUX SIBUII B
CY4aCHOMY JKUTTI; YCBIJIOMJIEHHS CTYIACHTaMH TEOPETUYHHX Ta EKCIIEPUMEHTAILHUX METO/IIB
KOJIOTTHOT XiMii, pI3HOMAaHITHHX SIBHII[ 1 MPOIECIB y MPHUPOJI Ta TEXHIIl, IMOB’SI3aHUX 3 ICHYBaHHSM
JIMCTICPCHUX CUCTEM; (JOPMYBaHHS Yy CTYIICHTIB HEOOXITHHX EKCIIEPUMEHTAIBHUX HABUYOK ITiJ] Yac
MIPOBEJCHHS J1A00OPAaTOPHOIO MPAKTUKYMY 3 HaBUAIbHOI JucUMIUTiHA «KojoigHa XiMis» Ta BMIHHS
BUKOPUCTOBYBAaTH HAOyTI TEOPETHYHI 3HAHHS JUI TIOSCHEHHS pE3YyNlbTaTiB  EKCIEPUMEHTY;
BUKOPHCTaHHS y HABYAIBHOMY IIpoIieci pi3HuUX (hopM CaMOCTIiHOI poOOTH MiJ yYac MiATOTOBKU Ta
BUKOHAHHSI JTa0OpaTOpHUX pOOIT, po3B’sI3yBaHHA 33/1a4 3 METOIO CBIZIOMOTO Ta TBOPYOTO 3aCTOCYBAHHS
TEOPETHYHUX 3HAHb.

BinmoBigHO 10 OCBITHROI TpOTpamMu, BUBYCHHS ITUCHUILUIIHUA crpuse (HOpPMYBaHHIO Y
3100yBaviB BUIIIOT OCBITH TAKHX KOMIICTCHTHOCTECH:

3aragabHi komnereHTHOCTI (3K)
3K 2. 31aTHICTh BUUTHCS 1 OBOJIO/IIBATH CYYaCHUMH 3HAHHSMHU.
3K 5. HaBuuku BukopucTanHs iHGOpMaLiiHUX 1 KOMYHIKallIHHUX TEXHOJOTIH.
3K 9. [IparnenHs 10 30epexeHHs] HABKOJIUIIHHOTO CEPEIOBHILA.
3K 10. 3gatHicTh 10 nomykKy, o0po0iaeHHs Ta aHami3y iH(opmallii 3 pi3HUX JKeped.

daxoBi koMneTeHTHOCTI cneniaabHocTi (PK)
@K 1. 3gatHICTh 3aCTOCOBYBaTH 3HAHHS 1 PO3YMIHHA MaTe€MaTWKHU Ta NPUPOJHUYUX HAYK JUIS
BUPIIICHHS AKICHUX Ta KUIbKICHUX MPOOJIEM B XiMIi.
@K 2. 3naTHiCTh pO3Mi3HABAaTH 1 aHaJi3yBaTH MpPOOJIEMH, 3aCTOCOBYBATH OOIPYHTOBaHI METOJHU
BUpIIIEHHS Tpo0sieM, MpuiiMaT oOrpyHTOBaHI PillIEHHs B 00J1aCTi X1Mii.
@K 5. 3naTHiCTh 3A1IICHIOBATH CYy4acHI METOIN aHaIli3y JaHUX.
@®K 7. 3naTHiCTh 311CHIOBATH TUIIOBI XIMI4HI JJaOOPAaTOPHI JOCIIIKEHHS.
@K 8. 3parHicTb 371CHIOBATH KUIBKICHI BUMIPIOBaHHS (I3MKO-XIMIYHUX BEJIWYHMH, OMHCYBaTH,
aHaATI3yBaTH 1 KPUTUYHO OLIHIOBATH €KCTIEPUMEHTAJIbHI JIaHI.
@K 9. 3naTHiCTF BUKOPUCTOBYBATH CTaHAApTHE XiMIYHE 0OIa HAHHS.
O®K 10. 3gaTHICTh A0 OMaHyBaHHS HOBUX 00JACTeH XiMil IUIIXOM CAaMOCTIHOTO HAaBYaHHS.
@K 13. 3aatHicTh 10 poOOTH B KOMIT IOTEPHUX Mepexax, BUKOPUCTAHHS Cy4acHUX 1HPOpMaLiifHO-
koMyHikaniiHux Texnoznorii (IKT) ta mporpamuux 3aco6iB At 00pOoOKH XIMIYHUX JTaHUX.

3 IEPEJYMOBM JIJ11 BUBYEHHSI HABYAJILHOI IUCHUILIIHU

[TepemymoBaMu BUBYCHHSI HaBYAILHOI AUCIHILIIHN «KoJoimHa XiMish» € OrmaHyBaHHS TaKHX
HaByanbHux auctuiuiie (HI) ocitaboi mporpamu (OIT):

OK 11. HeopraniyHa xiMmis

OK 12. AnanituyHa ximist

OK 17. Opraniuna ximist

OK 18. ®i3uyna ximis

4. OYIKYBAHI PE3YJIbTATU HABUAHHSA

BinmoBigHO 10 OCBITHROI mporpamu «Ximis», BUBUEHHS HABUAIHHOI JAUCIUIUIIHA TTOBHHHO
3a0€3MeYnTH TOCATHEHHS 3700yBadyaMu BHUIIOI OCBITH TaKWX MPOTPAMHUX PE3yJIbTaTiB HAaBUYAHHS
(ITPH):



IIporpamHi pe3yJIbTaTH HABYAHHA Hudgp ITPH
Po3ymiTu 38’5130k Mk Oy/TIOBOIO Ta BIIACTUBOCTSIMH PEYOBUH ITPH 5
3HaTH NPUHLIUIH 1 TPOLEeRypH Pi3UUHUX, XIMIYHHX, (PI3UKO-XIMIYHUX METOMIB IIPH 8
JIOCJTIJDKEHHSI, TUTIOBI 00JIaTHAHHS Ta NIPHIIAIN
3acTOCOBYBATH OCHOBHI IPUHIIUIINA TEPMOJMHAMIKH Ta XIMIYHOT KIHETUKHU IS IPH 10
BHUpIIIEHHS MTPOQECiiHNX 3aB/IaHb
AHani3yBaTH Ta OIIHIOBATH JaHi, CHHTE3yBaTH HOBI iJIei, [0 CTOCYIOTHCS XiMii IIPH 13
Ta 11 IPUKJIAJJHUX 3aCTOCYBaHb
3niﬁ9HmBaTH CKCTIEPHMEHTANIbHY p069Ty 3 METOI0 TepeBipKH TimoTe3 Ta [IPH 14
JOCTIPKEHHS XIMIYHUX SIBUI 1 3aKOHOMIPHOCTEHN
CnpoMOKHICTh BUKOPHCTOBYBATH HAOYTi 3HAHHS Ta BMIHHA JUIS PO3PaxyHKIB,
BiTOOpaKEHHS Ta MOJICTIOBAHHS XIMIYHHUX CHCTEM Ta IMPOIECiB, 0OpOOKH ITPH 15
EKCIIePUMEHTAIbHUX JaHUX
IgTepnpeTyBaTH CKCTIEPHMEHTALHO OTpHMaHi JaHi Ta CIIBBIIHOCHTH iX 3 IPH 20
BiJIOBITHUMHU TEOPISIMHU B XiMil
BukopucroByBaTH cy4acHi iH(pOpMamiifHO-KOMYHIKALiiHI TEXHONOTil Tpu [IPH 24

CHUIKYBaHHI, a TAaKOX JUIg 300py, aHaii3y, 00poOKu, iIHTeprIpeTallii JaHux

OuikyBaHi pe3y/lbTaTH HAaBUaHHS, SIKI TOBHHHI OyTH JOCSATHYTI 3400yBauaMu OCBITH MicCIs

OITaHyBaHHS HaBYAIbHOI quciuiuiind «KoJsoigna ximisny:

OuikyBaHi pe3yJIbTATH HABYAHHSA 3 AUCHHILIIHH Iudp IIPH
BukopucroByBaTH 3HAaHHS 1 NMPAaKTUYHI BMIHHS Ui PO3YMIHHS 3B’SI3KY MiX IIPH 5
OyZ0BOIO Ta BJIACTHUBOCTSIMH PEYOBHH
JlockoHano 3HATH NPUHLMIN 1 HpoueAaypu (GI3MYHUX, XIMIYHHX, (I3UKO-

XIMIYHMX METO[IB JOCTiIKEHHs, THIOBI OONaJHAHHS Ta TMPHIAAH, a TaKOX ITPH 8
MaTH MPAKTUYHI HABUKH 1X 3aCTOCYBaHHS

3acTOCOBYBATH Ha MPAKTHULI 3HAHHS OCHOBHHUX NMPHHLUIIB TEPMOJUHAMIKH Ta IIPH 10
XIMIYHOI KIHETUKH JUIsl BUpIIIEHHSI TPO(eCcifHUX 3aBJaHb

HaOyTu nmpakTHUYHMX HaBMYOK aHAJI3yBaTW Ta OLIHIOBATH JlaHi, CUHTE3yBaTH IIPH 13
HOBI 111, [0 CTOCYIOTHCS XiMii Ta ii IPUKIIaIHUX 3aCTOCYBaHb

3acTocOoBYBaTU Ha NpPAKTHI HAOyTI 3HAHHS 3]1MCHIOBATH E€KCIIEPUMEHTAIBHY

pobOTYy 3 METOI MEepeBIpKM TiNoTe3 Ta JOCHIKEHHS XIMIYHMX SBHUI 1 ITPH 14
3aKOHOMIpHOCTEN

BukopucroByBaTi HaOyTi 3HaHHS Ta BMIHHS Ul PO3pPaxyHKiB, BiJl OOpaKeHHs

Ta MOJICJIIOBaHHS XIMIYHMX CHCTEM Ta MPOLECIB, 0OpPOOKH eKCIIepUMEHTAbHUX [TPH 15
JAHUX

HabyTtu 3HaHHA Ta ‘Hp‘aKTI/I‘—IHi HaBHYKH igTepnpeTyBaTH eKCIIEPHMEHTANLHO TIPH 20
OTpPHMaHi 1aH1 Ta CHiBBIJHOCUTH iX 3 BIJINOBITHUMH TEOPISIMH B XiMii

st 3060py, aHamizy, 00OpoOKH, IHTEpIIpETAaIlli TaHUX BUKOPUCTOBYBATH HABUYKHU [IPH 24

pOOOTH 3 CydacHHUMH iH(pOpMaliifHO-KOMYHIKalliIHHUMH TEXHOJIOT1IMU

5. 3ACOBH JIATHOCTUKH TA KPUTEPII OIITHIOBAHHSI

PE3YJBbTATIB HABUYAHHA

3aco0u OWiHIOBAaHHS Ta METOM IEMOHCTPYBAHHS Pe3yJbTaTiB HABYaHHSA

3acobamu OLIIHIOBaHHS Ta METOAAMM JIEMOHCTPYBAHHs pe3y/bTaTiB HAaBYAHHS 3 HABYAJIbHOT

TUCLUILIIHYA €:
— MOTOYHUHN KOHTPOJIb YCIIIIHOCTI,
— MOZYJIbHUM KOHTPOJIb,




— MiJICYMKOBHIA KOHTPOJb.

[ToTo4yHe OIiHIOBaHHS PIBHS 3aCBOEHHS TEMH 3JIIHCHIOETHCS HA KOXXKHOMY JIA0OOPATOPHOMY
3aHATTi. PedTHHTOBA OlliHKa (POPMYETHCS HA OCHOBI MOTOYHUX OI[IHOK Ta Pe3yJbTaTiB BUKOHAHHS
MOAYJIBHOT KOHTPOJBHOI poboTu. IlizcymMKoBa OIliHKa 3a AWCHHUIUIIHY MOXE JOpPIBHIOBAaTH
pPEUTHHTOBII a00 K BCTAHOBIIOBATHCH 3a MiJICYMKaMH CKJIaIaHHS €K3aMEHY.

@opMH KOHTPOJIIO Ta KpUTePii OLiHIOBAHHS Pe3yJIbTATIB HABYAHHS

@opMH MOTOYHOTO KOHTPOJIO: CTAaHAApPTU30BaHE yCHE Ta/abo0 MHCbMOBE ONUTYBAHHS 3a
OCHOBHUMHU IMUTAHHSIMH TEMU 3aHATTA (KOJOKBiyM), BAKOHAHHS JIA0OPATOPHHUX POOIT (3aXHUCT 3BITY
10 1abopaTopHOi pOOOTH), OLIHIOBAHHS JIOMAIIHIX PO3PaXyHKOBUX POOIT Ta CAMOCTIIHHX 3aB/IaHb.

dopmu MOYIHHOTO KOHTPOIIIO: Y (OpMi MUCHMOBOT KOHTPOJILHOT POOOTH.

@opMH TiICYMKOBOTO CEMECTPOBOTO KOHTPOJIO: y (opMi eK3aMeHy 3 HaBYaIbHOI
JUCHUIUTIHKA B 00CsI31 HABYAIBHOTO MaTepialy, rnepeadayeHoro podouoro MporpaMor0 HaBYaIbHOI
JUCLUUILIIHHA.

Po3noain 6axiB, siki oTpuMyI0Th 3100yBayi nepumoro piBHs BULIOL ocBiTH (MoayJs I)

[ToTo4He OIiHIOBaHHS Ta CAaMOCTiitHa poOoTa Moty ibHa KOHTpOJIbHa Cyma
poboTta
T1 T2 T3 T4
15 15 10 10 50 100

T1 — IloBepxnesi siBumia; T2 — AncopOitist Ta aacopOLiliHi MPOLeCcH B TUCTICPCHUX CHCTEMaX;
T3 — YTBOpeHHs Ta OYKMCTKA JUCIIEPCHUX CHCTeM. MIKpOreTeporeHHi aucrepcHi cuctemu; T4 —
EnextpomnoBepxHeBi BIIACTUBOCTI TUCIIEPCHUX CUCTEM.

Po3noain 6auiB, siki oTpUMYIOTH 3100yBayi nepumoro pisHg BUIOi ocsitu (MoayJis I1)

[TorouHe o1iHIOBaHHS Ta caMOCTiiiHa poboTa MopyusHa KOHTpONIbHA Cyma
pobota
T5 T6 T7 T8
15 10 15 10 >0 100

TS — CTifikicTh 1 KOarymsiis aucnepcHux cucteM; T6 — ONTUYHI BTaCTUBOCTI TUCIIEPCHUX
cucreM; T7 — MonekyaspHO-KIHETUYHI  BJIACTHUBOCTI  JAMCIEpPCHHX  cucreM; T8 —
CTpyKTYpOyTBOPEHHS B IUCIIEPCHUX CHCTEMaX Ta MOJIEKYJISIPHUX KOJOilax.

OuiHBaHHS OKpeMHX BHAiB HABYAJIbHOI PO0OOTH 3 TUCHHILIIHH

. . Mopayas 1 Moays 2
B“'H AIJILHOCTI 3I106yBaqa MaxkcumansHa MakcumansHa
BHUIIOI OCBiTH KinpkicTh KiJbKiCTh OaniB KinpkicTh KilIBKiCTh OaliB
(cymapHa) (cymapHa)
YcHe onuTyBaHHS IPU
YBAHFA P 4 15 4 15
TEMAaTUYHOMY OLIIHIOBAaHH1
ITucemoBe TeCTyBaHHS TIpU
B P! 4 15 4 15
TEeMaTUYHOMY OI[IHIOBaHHI1
JIaGopatopHi 3aHATTS (AOMYCK, 4 20 4 20
BHKOHAHHS Ta 3aXHUCT)
MonysabpHa KOHTPOJIbHA poboTa 1 50 1 50
Pazom 100 100
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Kpurepii oniHIOBaHHSI MOAYJIbHOI KOHTPOJIbHOI po00TH

MonynpHa KOHTpOJIbHA po0OoTa 3 HaB4YaIbHOI nuctuiiinu «Konoigaa xiMis» nepeabauae 30
BapiaHTIB 3aBJaHb. KOXKEH BapiaHT CKIATAEThCA 3 CEMHU 3aBJaHb: 4 TCOPETWYHI 3aBlIaHHS, SKi
OILIHIOIOTHCS TI0 9 0alliB KOXKHE; TPHU TECTOBI 3aBJaHHS, SIKi OI[IHIOIOTHCS MO 3 Oaiu KOKHE; OJIHE
TECTOBE 3aBJIaHHS, SIKE OILIHIOIOTHCS B 5 OaiB. MakcuMalibHa KUTBKICTh OaliB 3a KOKHY MOAYJIbHY
KOHTPOJIbHY po0OoTy craHoBUTH 50.

J1o MOy IbHOT KOHTPOJIBHOT POOOTH JOMYCKAIOThCS CTYICHTH, K1 BiaBigaim He MeHie 50%
ayJAMTOPHUX 3aHATH 1 OTpUMANIH He MeHIe 35% BiJl MOXIIMBOT KUIBKOCTI OaiB 3a MOTOYHY poOOTY.
Ti crynmenTn, ski 3a pe3yibTaTaMd IMOTOYHOTO KOHTPOJO oTpumanu 35% 1 Ouiblie BifJ
MaKCHUMAaJIbHO MOYJIMBOT KiIBKOCTI OaliB, JOMYCKAIOTHCS 10 €K3aMEHY.

KpuTepii oniHIOBaHHS MiICYMKOBOI0 CeMeCTPOBOI0 KOHTPOJIIO

[TincyMKOBHIA ceMECTPOBHI KOHTPOJIb 3 AUCHHILTIHU «KOoJIoiHa XiMisy 3TIHCHIOETCS Y BH/II
ex3ameny. Exzamen npoBoauThes y ycHiil Gpopmi.

[TizcymMKOBHII CEMECTPOBHI PEHTHHT BUBOIUTHCA SIK CepeqHE apu(pMETHYHE JBOX MOMIYIIB.
BignosigHo no IlonokeHHs Npo OLIHIOBAHHS HaBYAJIbHUX JIOCSTHEHb CTYAEHTIB 3a KpEIUTHO-
MOJTyJIbHOIO CHCTEMOIO, SKIIO IiJICYMKOBAa MOJYJIbHA OIliHKa CTaHOBUTH HE MeHIIe 60 OaiiB, TO 3a
3roJI010 CTY/IEHTa BOHA MOXe OYTH 3apaxoBaHa sIK IIJICYMKOBa (CEMECTpOBa) OL[IHKA 3 HaBYaJIbHOT
mucuututiad.  CTyIeHTH, SKUX HE BJIAIITOBYE IIIJICYMKOBAa IIO3WTHBHA OIlIHKA, BHCTaBJICHA
BUKJIAJladeM 3a pe3yidbTaTaMH MOJYJIbHUX KOHTpPOJIIB, a TaKOX Ti, XTO OTpPUMAaB OLIHKY
«HE3aZI0BIILHOY» 1 MPH IIbOMY HE MAlOTh HEBIIIPAIbOBAHUX JIAOOPATOPHUX 3aHATH, MAIOTH MIPABO
CKJIaJaTH €K3aMeH 3 AUCUUIUIIHU. Jl0 MiZICyMKOBOTO (CEMECTPOBOr0) KOHTPOJIIO 3 KOHKPETHOT
JUCHUIUTIHU Y BUIVISIII €K3aMEHY CTYJIEHT JIeHHOi (OpMU HaBYaHHS JIOMYCKA€ThCS TOAl, KOJH 3a
pe3yiabTaTaMH MOJAYJIBHUX KOHTpOJIIB BiH HaOpaB He MeHme 35 % MoxiauBux OamiB. 3a
pe3yibTaTaMu BIIOBIII Ha €K3aMEH1 BUCTABISETHCA OIlIHKA 32 CTOOAIBHOIO MIKaoro. HezanmexHo
BiJl TOTO, YU CTYJEHT CKJIa/Ia€ €K3aMeH Yy 3B’SI3KYy 3 TUM, LI[0 B HHOTO MiICyMKOBa MOJyJIbHA OLIIHKA
He3aoBUIbHA (35-59 GaniB), 4M 3 METOIO MIJABUIIECHHS MO3UTHUBHOI OILIIHKH, BUKJIAJa4 BHUCTABIISE
CTY/IEHTY OLIIHKY, KE€pYIOUHMCh BHUKIIOYHO pPIBHEM HOro 3HaHb, BUSBJICHUX Ha €K3aMeHl, TOOTO,
Buxoasun 31 100 GamiB, aje Ipu IbOMY BUCTaBJIeHA MIJCYMKOBa (CEMECTPOBA) OI[IHKA HE MOXKE
OyTH HHXKUOIO 3a MiJICYMKOBY MOAYJBbHY OILHKY.

Kpurepii oniHi0BaHHS MM1JICYMKOBOT'O CEMECTPOBOTO KOHTPOJIIO:

e OLIHKY «BiAMIHHO» (90-100 6amniB, A) 3acayroBye CTYJEHT, SKHii: BCEOIYHO, CUCTEMAaTUYHO
1 TIMOOKO BOJIOJII€ HABYAJIbHO-IIPOTPAaMOBHUM MaTepiajioM; BMI€ CAMOCTITHO BUKOHYBATH 3aB/JaHHS,
nepeadavyeHi MporpamMor0, BUKOPUCTOBYE HaOyTI 3HAHHS 1 BMIHHS Y HECTaHAAPTHHUX CHUTYaLifX;
3aCBOTB OCHOBHY 1 O3HAHOMIICHHUH 3 JI0JAaTKOBOIO JIITEPATypOI0, SIKa PEKOMEHI0BaHA MPOTPaMOIO;
3aCBOIB B3a€MO3B'SI30K OCHOBHHUX IMOHATh TUCHMIUTIHA Ta YCBIJOMIIIOE iX 3HAa4EeHHs i mpodecii,
Ky BiH HaOyBae€; BUIBHO BHCJIOBIIIOE€ BJIACHI JAYMKH, CAMOCTIMHO OIIIHIOE PI3HOMAHITHI KHUTTEBI
sSBUINA 1 (aKTH, BUSABISIOUU OCOOMCTICHY MO3UIlII0; CAMOCTIHHO BU3HA4Ya€ OKpeMi MiJi BIACHOI
HABYaJIbHOT AISUIBHOCTI, BUSIBUB TBOPY1 310HOCTI 1 BUKOPHUCTOBYE iX MpU BHUBUYEHHI HaBYaJIbHO-
IPOrpamMoBOro MaTepiaily, MpOsSBUB HAXMJI JI0 HAYKOBOI pOOOTH.

® OIIHKY «100pe» (82-89 OamiB, B) — 3acnyroBye CTyAEHT, SIKHil: IMMOBHICTIO OIaHYBaB 1
BUIBHO (CaMOCTIHHO) BOJIO/Ii€ HABYAJbHO-TIPOTPAMOBHUM MaTepiajioM, B TOMY YHCII 3aCTOCOBYE
HOro Ha MpakTHIll, MAa€ CHCTEMHI 3HaHHS B JOCTaTHbOMY 0OCS31 BIANOBIAHO 1O HaBYaJIbHO-
MPOrpaMoBOro MarTepiairy, apryMEHTOBAaHO BUKOPUCTOBYE iX y PI3HUX CUTYallIsX; Ma€ 3JaTHICTb J10
CaMOCTIHHOTO MOIIYKY iH(popMalii, a TakoX J0 aHaji3y, NOCTAHOBKU 1 pO3B'A3yBaHHS MpoOieM
npodeCiiHOTO CHPSIMYBAaHHS; I Yac BIAMOBIAI TOMYCTHB JEsAKI HETOYHOCTI, SIKI CaMOCTIHHO
BUIIPABIISiE, JOOMpPAE MEPEKOHINBI aprYMEHTH Ha MiATBEPXKEHHS] BUBYCHOTO MaTepiay;

e OITiHKY «100pe» (74-81 6ai, C) 3acayroBye CTYIEHT, IKUH: B 3araJIbHOMY pOOOTY BUKOHAB,
ajlle TpU MiJCYMKOBOMY KOHTPOJi pPOOWUTH TMEBHY KIUIBKICTh IOMMJIOK; BMI€ IIOPiBHIOBATH,
y3arajpbHIOBaTH, CHCTEMAaTHU3yBaTh 1HGOpPMAIIO IIiI KEPIBHUIITBOM BHKJIaJada, B IUIOMY
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CaMOCTIHO 3aCTOCOBYBATH Ha MPAKTHUIll, KOHTPOJIIOBATH BJIACHY JISUIbHICTh; ONAaHYBAaB HAaBYAJIbHO-
pOrpaMoOBUI Martepiall, YCHIIIHO BUKOHAB 3aBIaHHS, Mepea0adyeHi MporpamMmoro, 3aCBOiB OCHOBHY
JTEpaTypy, sKa peKOMEHI0BaHa IPOrPaMOIo;

® OIIHKY «3al0BUIbBHO» (64-73 Oamu, D) — 3aciayroBye CTyIEHT, SIKWWA: 3HA€ OCHOBHHM
HABYAIILHO-IPOTPAMOBHIA  Matepian B 00cs3i, HEOOXiHOMY [UIsl TOAAJBIIOrO HAaBYaHHS 1
BHUKOPHUCTAHHS HOTO y MaWOyTHIN mpodecii; BUKOHYE 3aBJaHHS HEIMOTraHo, ajie 31 3HA4YHOIO
KUIBKICTIO TIOMHJIOK; O3HAHOMJICHHI 3 OCHOBHOIO JITEPaTypoOrO, sIKa PEKOMEHIOBaHA MIPOTrPaMOIo;
JOMyCKAa€ Ha 3aHATTSAX YU €K3aMEHI MOMMJIKM NPHU BHKOHAHHI 3aBllaHb, ajie MiJ KEPiBHUIITBOM
BHKJIaJ]a4a 3HAXOJIUTh IIISXH iX YCYHCHHS.

® OIIHKY «3a0BLILHO» (60-63 OamiB, E) — 3aciyroBye CTyAEHT, SKHi: BOJIOAIE OCHOBHUM
HaBYaJLHO-TIPOIPAaMOBUM MaTrepiajJoM B 00Cs31, HEOOXIIHOMY JUIsl TOJAJBIIIOr0 HaBYAHHS 1
BUKOPUCTaHHA HOro y MaiOyTHii mpodecii, a BUKOHAHHS 3aBAaHb 33J0BOJIbHSE MiHIMAJbHI
KpUTepii. 3HAHHS MarOTh PENPOYKTUBHUHN XapaKTep.

e OIiHKa «HE 3a10BUIbHO» (35-59 OaniB, FX) — BUCTaBNAE€TbCA CTYNEHTY, SKHii: BUSBUB
CYTTEBI MPOTAJIMHU B 3HAHHSIX OCHOBHOTO MPOTPaMOBOTO MaTepiaiy, JOMYCTHB MPUHIUITOBI
MIOMIJIKH Y BUKOHAHHI ITepeI0a4eHUX MPOTrPaMor0 3aB/IaHb.

e OwiHKY «He 3amoBuibHO» (0-34 OaniB, F) — BHUCTaBISETHCS CTYNEHTY, SKHI BOJOJIIE
HaBYaJbHUM MaTepiajoM TUIBKH Ha PiBHI €IEMEHTAPHOTO PO3Ii3HaBaHHS 1 BIATBOPEHHS OKPEMHX
¢dakTiB a00 HE BOJIOMIE 30BCIM; JOIYCKAE rpy0l MOMUIIKK MPU BUKOHAHHI 3aBIaHb, IepeI0aueHUX
MPOrpaMol0; HE MOKE MPOJIOBKYBATH HABUAHHS 1 HE TOTOBUH 110 mpodeciiiHOl MisSIbHOCTI Micis
3aKiHYCHHS YHIBEPCUTETY O€3 TOBTOPHOT'O BUBUCHHS JIAHOT JIUCIUTUTIHH.

[lepeBenenHs kibkocTi HaOpaHUX OalliB B OIL[IHKY 3A1MCHIOETHCS 3T1THO CXEMHU:

Ouinka 3a Ouika O1iHKa 33 HallIOHAIBHOKO IIKAJIOK)
100-6anpHOIO CKTC :
MIKATIOI0 Icniut 3aiik
90 — 100 A Binmigao
82-89 B
Hobpe
74-81 C 3apaxoBaHO
64-73 D 3a/10BUIBHO
60-63 E 8
. . He 3apaxoBano 3
He3anoB1i1bHO 3 MOKIIMBICTIO . P
35-59 FX MOYKJIMBICTIO TIOBTOPHOTO
MOBTOPHOTO CKIIAJIaHHS
CKJIaJTaHHSI
HesanoBinbHO 3 He 3apaxoBaHo 3
0-34 F 000B’3KOBUM TIOBTOPHUM 000B’3KOBUM TOBTOPHUM
BHUBYCHHSM JUCIUTUTIHA BHUBYCHHSM JUCIUTLTIHA

CryneHt, SKAi OTPAMAB 3a pe3yabTaTaMu IiICYMKOBOTO KOHTPOJIIO OIIIHKY «HE 3apaxOBaHO»
(0-34 Oamm, F), 3000B's3aHMii NPONTH MOBTOPHHW KypC BUBYEHHS JIUCHMIUTIHM (TiJ Yac
JI0JTATKOBOTO CEMECTPY) 1 CKIaCTH €K3aMeH.

Pe3ynbrarH m1cyMKOBOIO KOHTPOJTEO 3HAHb 3aHOCSTHCS 10 €K3aMEHALIHOT BIIOMOCTI.

6. MIPOT'PAMA HABYAJIbHOI JUCIUILITHHA

6.1. 3micT HABYAJIBLHOI AMCHHUILIIHA

MOAYJIbl. [lucnmepcHi cucTeMH Ta TMOBepXHeBi #ABUINA. AnCOpOWiliHI mnpouecu.
EsiexTponoBepxHeBi BjacTuBOCTI qucnepcuux cucrem (18 roa.)

Tema 1.*Beryn. I[Ipeamer i 3aaaui kypcy koJioigHoi ximii (2 roa.).
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IIpenmer xomoimuoi XiMmii. 3aranbHa XapaKTEPUCTHKA TUCIIEPCHUX CHCTEM.
Knacudikaiiss AucriepcHUX CUCTEM: 3a JUCHEPCHICTIO, 32 arperaTHUM CTaHOM JHCHEepPCHOI
(da3u Ta AWCIEPCHOTO CEpeIOBHINA, 32 CHEPri€l0 B3aEMOIl MiX JuUCIEepcHO0 (as3or, 3a
EHEPTi€I0 B3aEMOJIII MK TUCIIEPCHOIO (a30i0 Ta AUCIEPCHUM CepelIoBHINEM, 3a (Pa3oBOIO
BiIMIHHICTIO. [CTOpUYHUI OTJIA PO3BUTKY KOJIOIAHOI XiMii. 3HAYEHHS Cy4acHOI KOJIOiMHOT
Ximii.

*I1i0 uac ckradanus konoksiymy meopemuunuti mamepian Temu Nel 06’ e¢onyemovces 3
meopemuynum mamepianom Temu Nod.
Tema 2. I[loBepxHesi siBuma (4 roa.)

[ToBepxHeBuii HaTsar. OguHuill BuMiproBaHHsA. Kiacudikallis MOBEpXHEBHX SBHIIL.
IToBna moBepxHeBa eHepris. PiBHsHHs ['100ca-I'enbMromnbiia s MOBEPXHEBOTO Iapy.
TemnepaTypHa 3ajeXHICTh MapaMeTpiB MMOBEPXHEBOro Imapy. MeToau BHU3HAYEHHS
MOBEPXHEBOT'O HATATY.

Koresis. Anresis. PiBusanna [lronpe. SBume 3mouyBanHs. PiBasHas FOHra.
PiBusinns Jronpe—tOnra. Tertora ta BuOipkoBicTh 3MouyBaHHs. DoTarris.

BrnuB nucnepHocTi Ha BHYTpilHINA TUck Til. PiBasuHs Jlamnaca. Kaninsphi sBumia.
3B’A30K pajliycy KpUBU3HHU 3 PaiycoOM Kamspy.

Tema 3. AacopOitist Ta aacopOuiiiHi mpomecu B TUCNEPCHUX cucTeMax (4 roa.)

AncopOris Ta il 3B’S30K 3 mapamerpamu cuctemMu. DyHIaMEHTaIbHE ancopOIiiiHe
piBHaHHA [160ca. 3acrocyBanHs piBHsHHA [1060ca ans po3paxyHKy i30TepM aacopOrii.
Teopis ancopbuii Jlenrmiopa. PiBusiHEs Jlenrmiopa Tta iforo poss’sizok. IloBepxneBa
akTuBHICTh. [ToBepxHeBoakTHBHI (IIAP) Ta iHakTHBHI pedyoBuHM. [loBepXHEBa aKTUBHICTD.
[TpaBwio [rokio—TpayOe. PiBHSHHS CTaHy IMOBEPXHEBHX IUTIBOK. KooimHi BIacTHBOCTI
po3unHiB [TAP. Kputnuna koHIeHTpallis MilleJIOYTBOPEHHS Ta METO/IU ii BUSHAYEHHSI.

Knacugikauis nop 3a po3mipamu. Teopiss BET (ocHoBHI nmonoxenss). KaninspHa
KOHJIEHCallisl B ME30110pax.

Tpasuno Iauuera-dasuca. [leppunHa aacopbuis npotuionis. Monnmii o6MiH aGo
BTOpPUHHA a/1copO11ist npoTuioHiB. PiBHsHH Hikonbebkoro. CenekTuBHICTh HoHiTy. Lleomitu
SIK IpUpOIH1 KaTioHiTU. Psaau 'opmeiictepa.

Tema 4. YTBOpeHHS Ta OYHCTKa AWCHEPCHUX cucTeM. MikporereporeHHi aucrnepcHi
cuctemu (4 rom.)

TepMonuHaMika Ta KIHETHKAa YTBOPEHHS HOBOI JUCHEPCHOI ¢a3u METOJ0M
KOHJIeHCAIlIi.

OpneprkaHHs TUCHEPCHUX cHcTeM. MeTou KOHIeH allli: yMOBH; METOU (i3UYHOI Ta
XIMIYHOT KOHEHCAITi.

Metoau  nucnepryBaHHs:  ¢i3uuyHi  MeToaM. Mertoau  (Di3MKO—XIMIYHOTO
JTUCTIepTYBaHHs a00 menTu3amii: aacopOimiiiHa Ta XiMiYyHA TENTH3aIlisl, MTPOMUBAHHS
po3unHHHMKOM. [IpaBuio ocaniB OcTBanbaa.

Aeposomi: knacudikaris, omaepxkands. Cycmensii ta ix BmactuBocTti. I[lactm —
KOHIIEHTpoBaHi cycnensii. Emynbcii: kmacudikanis, oxepskanus. [liHu: onepxkaHHsS Ta
BJIACTUBOCTI.

MeTtoau OYHuIeHHS KOJOIAHUX PO3UMHIB.

Tema 5. EnexkTponoBepxHeBi BJacTUBOCTI JUcCIIepCHUX cucTeM (4 roa.)
MexaHi3MU YTBOPEHHS IMOJBIMHOTO €NEeKTPUYHOIO IIapy B AMCIEPCHUX CHCTEMaXx.
Teopii OymoBM TOABIMHOTO €NEKTPUYHOTO Imapy. bymoBa wmimemu m1i0¢GpoOHOTO 30I10.
EnextpoocMoc, Moro 3actocyBaHHs s 30€peXeHHS HABKOJIMIIHBOTO CEpeIOBUILA.
[ToBepxHeBa npoBigHicTh. Enextpodopes. Tlorenmianu teuii Ta cegumenTtanii. Brue Ha
NOJBIMHUIA €JEKTPUYHUMA IIap Ta A3eTa-MOTeHLIAN: 1HAU(EPEeHTHUX Ta HEiHIU(PEPEHTHUX
eNeKTpoJIiTIB, pH cepenoBwuina, TemnepaTypH, po3BeACHHS PO3UUHY Ta 1HIINX (PaKTOPiB.

MOAYJIb 2. CrilikicTh i Koaryjsimisi, BJIACTHBOCTI JIMCIEPCHUX CHCTEM Ta ix
cTpykTypoyTBopeHHs (16 roxa.)
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Tema 6. CrifikicTb i Koaryasinis TucnepcHuX cucrem (4 rox)

ArperaTtvBHa Ta CeIMMEHTAIlIiiHA CTIMKICTh IUCIIEPCHUX cUcTeM. Koarymsiis 3071iB
enexkrponitamu. [lopir xoarymsmii. I[TpaBuno Hlynene—I"apai. Koarymnsiis 30miB cymimamu
eleKTpoJIiTiB. OUHUIIEHHS MPUPOIHUX BOJ BiJ KOJOiMIB NUIIXOM (UIOKYJIAII 1 B3a€MHOT
koarynamii. ®PizuyHa Teopis cCTikocTi Ta Koarymsmii gucnepcHux cucreM JJIDO.
PosknuHIOOUMiA THCK Ta Horo ckiaaoBi. KoHmeHTtpamiitHa koaryssiis. OcobmuBocTi mil
noJIi3apsIHUX HOHIB. SIBHIIle HENMpaBUIBHUX pAdiB. HeliTpanizamiiina koarymsmis. Kineruka
koaryJssii. 3ouu koaryssiii. Kinernka mBuakoi koaryssiiii 3a CmonyxoBcbkuM. KiHeTnka
NOBUIBHOI Koarysiii 3a dykcom.

Tema 7. OnTHYHI BJIACTHBOCTI ANCIIEPCHUX cUcTeM (2 roj.)

Po3citoBanHs CBiTVIa JUCIEpCHUMHU cucteMamu. Teopis Penes. Ianukatpucu
po3citoBaHHsA cBiTJIa — pgiarpamu Mi. [lornmmHaHHS CBiTIa B JUCIEPCHUX CHCTEMaXx.
@ixtuBHa ancopOuis. TypOimumerpis. Hedemomerpis. Yabrpamikpockomis. OcoOauBoCTi
PO3CIIOBaHHS CBITJIa pO3YMHAMU ToJIiMepiB. Jlucnepciiinuii aHai3 3a I0MOMOT0K ONTHYHHUX
METO/IIB JJOCIPKESHHS.

Tema 8. MoJieKyJISIpHO-KiHETHYHI BJIACTHBOCTI AMCIepCcHUX cucTeM (4 roj.)

BpoyHiBchkuii  ap y KonoigHuX po3unHax. CepenHbOKBaIpaTUIHE 3MIIlICHHS.
Hudysis B aucnepcHux cucremax. Koediuient audysii. PiBusuus @ika. PiBHIHHS
Eitamreitna must qudysii. PiBasnus Elxmreitna—CMomyxoBcbkoro. OCMOTHYHHNA THCK
KoJoigHuX po3unHiB Ta po3unHiB BMC. Cenumentamiiinuii 1 Audy3iiHHI HTOTOKH.
CemuMmeHTaIiifHa CTIMKICTh qucniepcHuX cucteM. CemuMmeHTariitHO—audy3iiiHa piBHOBara:
TepMoAMHAMIYHUK Ta KiHetwuHwi wmiaxia. Jocminm IleppeHa — ekcriepuMeHTaIbHE
BHU3HAYECHHS YMCIIa ABOTAIpO.

CenuMmeHTallliiHUI aHai3: OCHOBHI pO3paxyHKoBi ¢opmynu. CenuMmeHTaIiHMIA
aHaJli3 y BUIMAJKy MOHO—, 01— Ta MOJIIAMCIIEPCHOI cUCTEMU. [HTerpaibHa Ta AudepeHianbHa
KPHBI pO3MOALTY YACTUHOK 33 PO3MipaMH.

Tema 9. CTPYKTYpPOYTBOpPEHHS B JUCIHEPCHHUX CHCTEMaX Ta MOJIEKYJIAPHUX KoJjoigax (6
roa.)

B’sas3kicte 307iB 1 po30aBieHuMX po3uuHIB nosiMepiB. PiBHsHHs Ilyazeiins,
BHU3HAUEHHs B’SI3KOCTi. HbIOTOHIBCHKI Ta HEHBIOTOHIBCHKI pinuHH. PiBHsHHS HploToHa Ta
Eiinmirelina A7 HBIOTOHIBCBKMX pinuH. PiBHAHHA biHrama ans uid CTpYKTYpOBaHUX
CHCTEM.

Peonoriuni moneni (I'yka, Hetorona, Makcseinna, Kenbina 1 T.11.).

HaOyxaHHs 1 pO3UMHEHHS BHCOKOMOJIEKYJISPHMX cHoiyK. CTymiHb HaOyXaHHS.
Kinetnka nabyxanns. ['em Ta cTymHi, KOaryisiiidHI Ta KOHAEHCAI[IHHO—KpHUCTaTI3alliifH1
CTpyKTypu. TuKcoTpomis, cHHepe3uc. BUCOKOMOJEKYISpHI €IeKTPOJITH, Kiacugikarlis,
BiacTuBOCTI. MeMOpanHa piBHOBara JloHHaHa Ta HACIiIKH 3 HEl.

6.2. CTpyKTYpa HABYAJILHOI THCIUTLTIHH

Ha3Bu 3MiCTOBHX MOJYJIIB 1 TEM Kinpxicte rogua
y TOMY YHCIIi
o = <
o
5 = ) = g
A = & E o
(@] ~ < QO
> O U o
= 5] 2
3 = o
P} <
s o
1 2 3 4 5
Mopayas 1
Tema 1.*Berym. [Ipeamer 1 3agaui 10 9 2 6
KypCy KOJIOIIHOT XiMil
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Tema 2. IloBepxHeBi sBUILA 19 4 6 9
Tema 3. AncopOiiss Ta amcopOuiiHi 19 4 5 9
IPOIIECH B IUCIEPCHUX CHCTEMax
Tema 4. YTBOpeHHS Ta OUUCTKA
JIUCTIEPCHHX CHCTEM. ‘ 19 4 6 9
MikporereporeHHi 1ucrepcHi
CHCTEMH
Tema S. Ene?KTpOHOBerHeBi 16 4 4 8
BJIACTUBOCTI IUCHEPCHUX CUCTEM
PA30OM 3A MOAYJIEM I 83 18 24 41
Moayas 2
Tema 6. CTiliKiCTh 1 KOarymsiis 19 4 6 9
JMCIIEPCHUX CUCTEM
Tema 7. OnTUYHI BIACTUBOCTI 19 2 6 11
JMCIIEPCHUX CUCTEM
Tema 8. MonekynsapHO-KiHETHYH] 21 4 6 11
BJIACTUBOCTI IUCHEPCHUX CHUCTEM
Tema 9. CTpyKTYypOyTBOpPEHHS B 23 6 6 11
JUCIIEPCHUX CUCTEMax Ta
MOJIEKYJIIPHUX KOJIOIIAx
PA30OM 3A MOAYJIEM 2 82 16 24 42
YCbOI'O I'OJiIMH 165 34 48 83
6.3. Temu 1a00paTOPHUX 3aHATH
Ne . Kinpkictsb
Hasga na6oparopHoi po6otu
/11 TOONH
Mopayas 1
Berynne Opranizaiist 17a00paTOpPHUX 3aHATH 3 KypCy KOJIOITHOT XIMii. 9
3aHSTTS ITpaBusa TeXHIKH Oe3MeKH
1. Bu3sHaueHHs MOBHOI MOBEPXHEBOI €HEPTIi pIAUH
5 JlocmikeHHsT BIUIMBY TOBEPXHEBO—AKTHBHUX PEUYOBHH HA
' 3MOYYBaHHS Ta a/Ire3i0 6
3 JocnipkeHHss ~ TIOBEPXHEBOI ~ aKTUBHOCTI  PEUOBHUH  OJIHOTO
TOMOJIOTIYHOTO PsITy
HocmimkenHs aacopOirii moBepXHEBO—aKTUBHUX PEUOBUH Ha MEXI
4. PO3JIUTY PO3YMH-Ta3 Ta BU3HAYEHHS MapaMeTpiB aacopOLiifHOro
mapy 6
5 JocmikeHHsT  MIILETOYyTBOPEHHS B PO3YMHAX  IOBEPXHEBO
AKTUBHHX PEYOBUH
6. OuunieHHs: BOJIM METOJIOM HOHOOOMIHHOT copOIii
7. OpepxkaHHs TUCTIEPCHUX CHCTEM 6
8. EnexkrpodopeTnuHe BU3HaYEHHS €eKTPOKIHETHYHOTO MOTEHIaTy 4
9. Bu3HaueHHs 130€1eKTPUYHOTO CTaHy
Monyas 2
10. JlocnimkeHHs Koarynsilii KOJIOITHUX PO3YUHIB 6
11. Kosoinauii 3axuct
12 BusnaueHHs po3Mipy YacTHHOK IMCIEPCHUX CHCTEM ONTHYHUM 6
METOA0M
13. CenuMeHTAIITHIA aHAI3 CyCIIeH31i 6
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XapaKTepuCcTHUKa arperaTUBHOI CTIMKOCTI CYCIIeH311 3a KIHETHKOIO

14. -
iX ceauMeHTanii
15. Kinernka HaOyxaHHsI BUCOKOMOJIEKYJISIPHUX PEYOBHUH
16 JlocmiypkeHHsT  B’A3KOCTI  CTPYKTYpPOBAHOI  PIMHU  METOIOM
' KalIsIpHOi BICKO3UMETPIT 6
17 BusnaueHHs MOJEKYISpHOI Macu HOJIMEPiB BiICKO3UMETPUYHUM
' METOJ0M
Ycboro 48

CamMocriitHa po0OOTa CTy/IeHTa € OCHOBHUM 3aCO00M OBOJIOJiHHSI HABYAJIbHUM MaTepiaioM y
Jac, BUIbHUH Bil 000B’A3KOBHX HaBYAILHUX 3aHATH. MeTa caMOCTIHOI poOOTH CTYACHTIB: HAOYTTs
JOJIaTKOBUX 3HAaHb, IIEPEBIpKa OTPHMAaHUX 3HAHb HA IPAKTHUI, BHPOOJCHHS (PaxOBUX Ta
JNOCTITHUIBKUX BMiHb 1 HaBWUYOK. HaByanbHWMH dYac, BiIBEIEHUN /I CaMOCTIHHOT pPOOOTH
CTY/ICHTA, PETJIAMEHTYEThCS pOOOYMM HAaBYAJILHUM IUIAHOM MTOBHHEH CTAaHOBHTH He MeHIe 1/3 Ta
He Oinmpmie 2/3 3arambHOrO O0CATY HAaBYAIBHOTO Yacy CTYACHTA, BiJABENEHOTO JUISi BUBYCHHS
JMCHUIUTIHU. 3MICT CaMOCTiIHHOT poOOTH CTyACHTa HaJ KOHKPETHOK MPOOJIEMOI BHU3HAYAIOTh

6.4. Camocriiina podora

MeTOI[I/I‘IHi MaTepiaJ'IaMI/I, 3aBJaHHA Ta BKa31BKU BHUKJIaaada.

No
3/

Ha3sBa Temu

Kinekicts
rOIUH

1

[Ipenmer Ta 00’€kTH KOJIOIAHOI XiMii. OCHOBHI €Talu PpPO3BUTKY
cydacHoi kosoinHoi Ximii. KomoigHa XiMisg sIK HaykoBa OCHOBA
onTUMi3alii 1 I1HTEHCH(}iKalli TreTeporeHHux  (I3UKO-XIMIYHHX
nporeciB. Konoinna ximist sk (pi3uKo-XiMisl peaJbHUX Tij. 3HaYCHHS
KOJIOTTHOI XiMii JIJIg €KOJIOTii, Ie0JIorii, MEIUIIMHH Ta 1HIINX 00JacTei
HAyKH, TEXHIKH 1 CIIIbCHKOTI'0 TOCIIOAAPCTBA.

6

TepMonrHaMiuyHe BU3HAUYEHHS [TOBEPXHEBOTO HATATY. 3B’SI30K poOOTH
anresii 3 kpaiioBum KkyrtoMm. PiBHsaHHS JKiopeHa. 3asiexHICTh
TEPMOJAMHAMIYHOI PEaKIiiHOl 3JaTHOCTI BiJl AUCTIEPHOCTI. PiBHSHHSA
KamniaspHOi KOHIeHcal1 KenbBina. Hanmannsa TKaHHHaM
BOJIOBIJIITOBXYIOUMX BiIacTUBOCTEeH. (OCTBaJIbIIBChbKE JI03pIBaHHS
ocany. PiBusiauasa Kropi—Bynbda. HlopcTkicTh mOBEpXHI.

Ilepexin Bin piBHAHHA IllumkoBcbkoro Ta ['1006ca 10 pIBHAHHA
Jleurmiopa. PiBustHHa D'enpi. PiBusHHS IlumxoBcbkoro. PiBHSHHS
BET Ta iioro rpadiunuii po3B’si30k. Teopis MONIMONEKYISIPHOI
ancop6uii [Tonsini. Moaens HenokaizoBaHoi ajgcopouii. Kimacudikamis
ITAP Ta ix 3acTtocyBaHHS. IoHOreHHI OBEpXHEBO-aKTHBHI PEYOBHHH.
HeioHnorenHi moBepxHeBO-aKTHBHI pedoBUHH. CTaTW4yHa 1 TUHAMIYHA
O0OMIHHA EMHICTb.

BunukHenns i 3arubens naucriepcHux cucreM. Edext PeGinnepa.
Kongencaniiine yrBopeHHS HOBOI (pa3u: TepMOAMHaMIKa 1 KIHETHKA.
BinMinHicTe menTu3amii  Big aucnepryBaHHs. [IpaBunmo ocamiB
OctBanbaa. CTIKICTD 1 pyliHYBaHHS aepo30iB y npupoi. [lopomikosi
cucremMu. Emynbcii: crabimizamis, pyiliHyBaHHsA, oOepHeHHs (as.
Emynbciitna momimepuzartis. [DTiBKM SK €IeMEHT TiH 1 €MYJIbCIH.
Kparnicts ninu. bynosa nin. Crabinizanis i pydHyBaHHS HiH.

[3oenekTpuuna Touka (IET). I3oionHa Touka. PiBHsHHs JlinmmaHHAa.
EnexrpokaninsipHa kpusa. Enextpomerpu. Edextu opua i Ksinke.
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[ToBepxHeBa mpoBigHICTh. BumiptoBanns ¢ -moreHmianry, #Horo
3HAYCHHS Y IPUPOJII.

6 | Koarymsmis 1 i ocobnmuBi Bumanku. Koanecnenuis. ArperatuBHa
crifikicte po3unHiB BMP. Crana ['amakepa. IloTeHmiansHa kpuBa —

3aJIeKHICTh €Heprii B3aeMojii BiA BiAcTaHi. 3acTOCYyBaHHS Teopii 9
JJI®O no TpakTyBaHHS KoaryJssiii cycrensiii Ta 30miB. OO0pOTHICTh
KOaryJisiii.

7 | MyrtHictb. [lonmspuzamisi po3scisHoro cpitina. Cy4acHi Npuiagy Juist
BUBUCHHSI JUCHEPCHUX CHCTEM 3a JIOMOMOTOI CTaTUYHOIO Ta
JUHAMIYHOTO po3citoBaHHS cBiTia. CBITJIONOIJIMHAHHS KOJIOIIB. 11
3abapBnenHs 30iaiB MeTaniB. IlmasmonHmii pe3onanc. Enextponna
MIKPOCKOITIS 1 JOCTIHKCHHS TTOBEPXOHb.

8 | Hecnemudiuni BiactuBocTi  KoJoifiB. bapomerpuuna ¢opmymna
Jlammaca 1 mocninu Ileppena. Lleatpudyru i ynerpaneHTpudyru.

9 | OcHoBHi moHATT peosiorii. EdektuBHa B’sa3kicTh. JluimaraHcis.
Hedopmariiss  3cyBy. Merton  Beiinepa—Pebinnepa.  Peosoriuni
BIIACTHBOCTI CTPYKTYpPOBaHHUX PIIAMHOMOMIOHUX 1 TBEPAONOI10HUX
cucTteM. YTBOPEHHS 1 pyHHYBaHHS CTPYKTYPOBAaHUX CUCTeM. UNHHHKH, 11
10 BU3HAYAIOTh MIIHICTh CTPYKTYP 1 ME€XaHI3M CTPYKTYpPOYTBOPEHHSI.
VaBinenHs 1po  Qi3uMKO-XiMiuHYy MeXaHiKy. BucomroBaHHS i
koarnepsaiis. ['1o6ynu OiIKiB.

Pazom 83

11

7. IHCTPYMEHTH, OBJIAJJHAHHSA TA ITPOT'PAMHE 3ABE3IIEYEHHA,
BUKOPUCTAHHA AKUX IIEPEJIBAYAE€ HABYAJIBHA JUCIHUIIJITHA

TexHiuHi 3aco0u: HOYTOYK JUIsl JIEKIIHHUX 3aHATh, MYJIbTHUME[iHI NMPUCTPOi BHUBEICHHS
300pakeHHs.

OOnanHaHHs: Tpuiaaja JUld BU3HAYEHHS KyTa 3MOYYBAaHHSA; MpuUiaa A BU3HAUYEHHS
MOBEPXHEBOTO HATATY; TPWIAA IS BU3HAYEHHS EJIEKTPOIPOBITHOCTI BOJHUX PO3UYMHIB;
xpomarorpadiuyHi  KOJOHKHM; TpHJIaa  JJIs  TNPOBENCHHA  eleKTpodope3y;  BOJIBTMETP;
dboToenekTpokogopumeTp; pH-MeTp; KOHIUHI KOJIOU, OIOPETKH, MIMETKH, MPOOIpKH, MIPHI KOJIOH;
BOJIsIHA OaHs; TOPLINHI Baru; yCTaHOBKA JJIsi BAMIPIOBAHHS B’SI3KOCTI1; TEPMOCTAT; Baru.

[Iporpamue 3abe3nedenns: Omnepariiina cucreMa EOM, odicuuit maker MS OFFICE (a6o
ananor), Moodle, Gooole Meet, Zoom.

8. PEKOMEH/IOBAHI JI)KEPEJIA IH®OPMAIIII

OcHoBHa JiiTepaTypa
1. Tomonaii B.I. ®izmuna Ta KoJOigHA XIMISf: WIAPYYHUK IS CTYyJ. BHII. HaBY. 3aKiaj.
(3arBepmkeHO MIHICTEpPCTBOM OCBITH 1 HayKH, MOJIOJI Ta CIOPTY YKpaiHM SK MIAPYYHHUK JUIS
CTYJICHTIB BUIIIMX HaBYATBHUX 3aKiaiB). Bua. 3-te. Binauns: Hosa Kuuea, 2014. C. 496.
2. Muennos-Ilerpocsa M.O., Jle6inp B.1., I'mazkoBa O.M., JIe6inp O.B. Konoinna ximis. Xapkis:
XHY im. B.H. Kapasina, 2013. C. 500.
3. bpyckona [[.-M.41., Kymescbka H.®., Manumes B.B. ®i3uuna Ta KojoigHa XiMis: MiAPYYHHK.
Kuis: Vuisepcumem « YVxpainay, 2020. C. 165.
4. Bonosuk JI.C., KoBanesceka €.1., Mank B.B., MipomaukoB O.M. KonoigHa ximis: TiApydHUK.
Kwuis: HVXT, 2011. C. 247.
5. MamumeBa M.JI. KomoigHa ximis: HaBy. mnociOHuk. KwuiB: B-eo KHYTIII, Kuiscokui
yuisepcumem, 2017. C. 231.
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JlonomizkHa Jiiteparypa

1. SlukoB M.B., bynenkoBa H.M., Mucina O.1. @i3u4Ha Ta KOJIOIAHA XiMisi: HaBY. MOCIOHUK. PiBHE :
HYVBI'I, 2016. C. 164.

2. Bonommuens B.A. ®iznyHa Ta KojaoigHa XiMis: Gi3HKO-XiMisl JUCIIEPCHUX CHCTEM Ta IOJIIMEPIB.
Hapuanehuii mociOnuk. YerBepre BHIaHHs, MepepoOieHe 1 gonoBHeHe. JIbBiB: Jlbsiscbka
nonimexuixa, 2017. C. 200.

3. I'paboscrka O.B., Koanesceka €.1., MakcimoBa .M., [Tono6iit O.B. ®i3uyHa 1 KoI0igHa XiMis:
HaBu. nocionuk. Kuis: HYXT. 2017. C. 327.

4. €mpiioB C.B., Bomomazeka H.O. Ilpaktukym 3 ¢i3W4HOi Ta KOJOIAHOI XiMii: HaBYaIbHUIN
nocionuk. XapkiB: XHY imeni B.H. Kapas3ina, 2012. C. 236.

5. Crepuo LII., MinmboBuu C.C. KomoigHa xiMis: HaBYAIbHO-METOAWYHHMA TOCIOHUK JUISI
CaMOCTIHOT POOOTH CTYAEHTIB XiMiuHOro (QakyiabTeTy HampsMm «XiMis». Yxropoxn: @OI1
Tewumenw B.1.,2014. C. 72 .

6. Fony6 H.IL., T'omonaii B.I., bapenonar 1.0., Kozema A.A., I3smxo B.M., Mimsouu C.C.,
Crepuo LII. Mennuna ximis ((pizuuna, kojoinHa ta 6ioHeopraHiuHa xiMmis). HaByanbHuii mocioHuk
10 J1abOpaTOPHOTO MPAKTUKYMY JJISl CTYACHTIB MEAMYHOTO (akyibTeTy. YKropoa: Buo-eo @OIl
Cabos A.M.,2017. C. 104.

Indopmaniiini pecypcu B mepe:xi iHTepHeT

1. www.nbuv.gov.ua

2. http://www.jwct.org.ua/

3. https://ibcc.nas.gov.ua/

4. https://dspace.uzhnu.edu.ua/jspui/
5. https://scholar.google.com.ua/
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PesyabTaTn neperasay
po0040i NporpaMm HABYAJIbLHOI IUCIHILTiHA

Po6oua nporpama nepesarBepkena Ha 20 /20 H.p. 6e3 3MiH; 31 3miHamu (oaaTok

[Tpotokon Ne_ -Bim«  » 20 p. 3asimyBau kadenpu

Po6oua nmporpama nepe3arBepxera Ha 20 /20 H.p. 6e3 3MiH; 31 3miHamu ([omaTok

[Iporokon Ne  -Bim«__ » 20 p. 3asimyBau kadenpu

Po6oua nporpama nepesarBepxera Ha 20 /20 H.p. 6e3 3MiH; 31 3miHamu ([logaTok

[Mpotokom Ne_ -Bim«  » 20 p. 3asigyBau kadenpu
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