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©Muxaiino Ouuceko, 2023 p.
©JIBH3 «Y3kropoacekuii HanioHansHuil yHisepeurery, 2023 p.



1. OIMUC HABYAJIbHOI JUCHUTLITHUA

HaiiMenyBaHHs
NOKA3HUKIB

Po3noaij roguH 3a HABYAJLHUAM ILIAHOM

Hlenna popma
HaBYaHHS

3aouna popma
HaBYaHHS

Kinbkictes kpenutiB EKTC — 4

Pik miaroroBku:

3arajpHa KUIbKICT roaud — 120 4-i -
Kinbkicte MOgymIiB — 2 Cemecrp:

- -
TrXHEeBUX TOINH
JUTs ICHHOT popMHU HaBUAHHS: Jlekuii:

28 -
ayauToOpHUX — 4

caMoCTiiHOT poOOTH cTyaeHTa — 4

[TpakTuyHi (ceMiHAPCHKI):

Bun niicyMKOBOT0O KOHTPOJIO: 1CTIUT

JlaGopatopHi:

32

®dopma MiICyMKOBOTO KOHTPOJIIO: YCHA

CamocriitHa po6ora:

60




2. META HABYAJIBHOI JJUCUILJITHA

MeTa HABYAJIBbHOI AUCHUILIIHU «XiMifi BHCOKOMOJIEKYJAPHUX CIOJYK»
MoJjisira€ B TI3HAHHI 3arajbHUX 3aKOHIB, IO IOB'S3yIOTh OYJOBY Ta BJIACTHBOCTI
MOJIIMEPHHUX CIOJIYK, BUBYEHHS IUISIXIB IX CUHTE3Y SIK B JIAOOPATOPHUX YMOBAX, TaK 1
B IIPOMHUCIIOBUX MacliTabax, a TaKoX MPAaKTUYHE BUKOPUCTAHHS MOJIMEPIB B PI3HUX
rajiy3sx HapoJIHOTO TOCIOAapCTBa.

BignmoBigHO 10 OCBITHBOI MporpaMH, BHUBYCHHS JUCHUIUIIHK  CIIPUSIE
dbopMyBaHHIO y 3100yBaviB BUIIIOi OCBITH TAKUX KOMIIETEHTHOCTEH:
3arajibHi KOMIIETEHTHOCTI:
3K 1. 3gaTHICTh 10 aOCTPAKTHOTO MHUCIICHHS, aHAJI3y Ta CHHTE3Y
3K 2. 3naTHICTh BUMTHUCS 1 OBOJIOIIBATH CyYaCHUMH 3HAHHSIMHU
3K 3. 3gaTHicTh npamtoBatu y komanai3K
3K 5. HaBuuku BUKOpUCTaHHS 1HPOPMALIAHUX 1 KOMYHIKalIMHUX TEXHOJIOTH.
3K 9. Ilparnenns a0 30epeXeHHs] HABKOJUIIHBOTO CEPEOBUIIIA.
3K 10. 3natHicTh 10 MOUITYKY, 00pOo0OJIeHHS Ta aHami3y iH(OpMaIlii 3 pi3HUX JKEpe
3K 11. 3natHicTh OyTH KPUTUYHUM 1 CAMOKPUTUYHUM

PaxoBi KOMIIETEHTHOCTI:

@K 1. 31aTHICTH BUKOPUCTOBYBATH 3aKOHH, TEOPIi Ta KOHIEMIT XiMii y MO€THAHH1
13 BIAMIOBIIHUMHU MaTeMaTUYHUMH 1HCTPYMEHTAMU JUIsl ONUCY MPUPOJTHUX SIBHIIL.
@®K 2. 3parHICT, poO3MI3HABATH 1 aHali3yBaTH MpoOJIEeMHU, 3aCTOCOBYBATH
OOIpYHTOBaHI METOAM BUPILICHHS MpPOOJieM, MpUAMaTH OOIPYHTOBAHI PILIECHHS B
00JacT1 XiMmii.
@K 3. 31aTHICT OLIIHIOBATH Ta 3a0€3MeUyBaTH AKICTh BAKOHYBaHUX POOIT BUXOASUH
13 BUMOT XIMIYHOI METPOJIOT1i Ta MpoQeciiHuX
CTaHJapTIB B rairy3i Ximii.
®K 4. 31aTHICTh 10 BUKOPUCTAHHS CIIELIAIBHOTO MPOTPAMHOr0 3a0e3MedyeHHs Ta
MOJICITFOBAHHS B X1MIi.
®K 5. 3gaTHICTB 3[1HCHIOBATH Cy4aCHI METOM aHaIli3y JaHUX.
®K 7. 3maTHICTh 3M1MCHIOBATH TUIIOB1 XIMI4H1 J1a00paTOPHI JOCIIIPKCHHS
@K 8. 3maTHICTh 3IACHIOBATH KIJTbKICHI BUMIPIOBaHHS (DI3UKO-XIMIYHUX BEITUYHH,
OTKMCYBATH, aHAJI3YBATH 1 KPUTUYHO OIIHIOBATH €KCTIEPUMEHTAJIBHI JaHi.
@K 9. 31aTHICTF BUKOPUCTOBYBATH CTaHAAPTHE XIMIYHE 00JIaIHAHHS
®K 10. 3paTHiCTh A0 ONMaHyBaHHS HOBHUX 00JacTed XiMil NIIIXOM CaMOCTIHOTO
HaBYaHHS
@K 13. 3paTHicTh 10 pOOOTH B KOMII IOTEPHUX MEPEkKaX, BUKOPUCTAHHS CydacHUX
iH(popmartiiiino-komyHikaiiaux TtexHonoriii (IKT) Ta mporpamuux 3aco0iB s
00pOOKH XIMIYHHUX JTAHUX

3. NMEPEJIYMOBMU JJIs1 BUBYEHHSI HABUYAJIbHOI JUCHUIIJITHA

[TepenymoBamu BUBYECHHS HAaBYAJIbHOI1 JTUCHUIUTIHU «Ximis
BHCOKOMOJIEKYJISIDHMX CHOJYK» € ONaHyBaHHA TaKUX HABYAJIBHUX JAUCIUIUIIH
(HMI) ocBiTHbOI iporpamu (OI1):



bakanasp 102 Ximis

1. OK 11 Heoprasniuna ximis

2. OK 17. Opraniyna ximisl.

3. OK 18. ®i3uyHa ximis.

4. OK 15 ®13uuH1 METOIU JOCTIIHKEHHS

4. OYIKYBAHI PE3YJIbTATU HABYAHHASA

BianoBigHO OCBITHRO-HAYKOBi TporpaMu «XiMis» TMIATOTOBKH 37100yBadiB
nepioro (bakaaaBpChbKOro) piBHS BHUINOI OCBITH rajiy3i 3uanb 10 [Ipupoannyi HayKu
31 crrerjanbHOCTI 102 XiMist BUBUYEHHS HABYAIIBHOT UCIHUAIUIIHN IIOBUHHO 3a0€3IIEUNTH
JOCSITHEHHSI 3/100yBa4yaM{ BHUIIOT OCBITH TaKMX MPOTPaMHUX PE3YyJIbTaTiB HaBYAHHS
(ITPH):

IIporpamsi pe3yabTaT HABYAHHSA Hludp
IHPH

Po3yMiTH KJTF0OUOB1 XIMI4HI MOHSTTS, OCHOBHI (pakTH, KoHienii, npunuumy [1PH 1
1 TEOpIi, 10 CTOCYIOTHCS MPUPOJHUYUX HAYK Ta HAYK MPO JKUTTSA 1 3eMJII0, &
TAaKOX XIMIYHHMX TE€XHOJIOT1/ Ha PiBHI, JOCTaTHbOMY JIJIS 1X 3aCTOCYBaHHS Y|
npodeciiiHIf TisTIHOCTI Ta JJ1s 3a0€3MEUECHHS] MOKJIMBOCTI B MOJIATIBIIOMY)
rIMOOKO PO3YMITH CHElialli30BaHl 001acTi XiMii.

Po3yMiTH OCHOBHI 3aKOHOMIPHOCTI Ta THNM XiMi4yHMX peakimiii Tta ix [IPH 4
XapaKTEPUCTHUKH.

Po3yMiTi 3B’5130K Mi>k Oy/TIOBOIO Ta BIACTUBOCTSIMU PEYOBHH. ITPH 5

3HATH TPUHIUON 1 mpoueAypu Gi3MUHUX, XIMIYHUX, (izuko-ximiuaux| [IPH 8
METOJIIB TIOCIPKCHHS, TUTIOB1 00JaHAHHS Ta MPUJIAJIH.

[lnanyBaTM Ta BHMKOHYBaTHM XIMIYHUWA eKclepuMeHT, 3actocoByBatd [IPH 9
MPUAATHI METOJUMKH Ta TEXHIKHA MPUTOTYBAaHHS PO3YHMHIB Ta PEareHTIB.

3acTOCOBYBaTH OCHOBHI NMPUHLMUIIKA TEPMOJMHAMIKU Ta XiMiuHO1 KiHeTuky| [IPH 10
TU1s1 BUPIIIEHHS Mpo(eciiHUX 3aBaHb.

OnucyBaTy BJIaCTUBOCTI allipaTHUHUX, apOMaTUYHUX, TeTeporukaiyaux 1a [IPH 11
OpraHOMETAIIYHUX CIIOJNYK, TMOSICHIOBAaTH TMPHUPOAY Ta MOBEAIHKY
(YHKITIOHAJIbHUX TPYN B OPraHIYHUX MOJICKYJIaX.

3HaTH OCHOBHI IUIIXM CHUHTE3y B OpraHiuHid ximii, Bkiatovaroun| I[IPH 12
(yHKIIOHATBHI TPYMOBI B3a€EMONEPETBOPEHHA Ta (OPMYBAHHS 3B SI3KY)|
KapOOH-KapOOH, KapOOH-TETEPOATOM.

AHaJIi3yBaTU Ta OIIHIOBATH JIaHi, CAHTE3yBaTH HOBI 11ie1, mo cTtocyroThes] [IPH 13
X1MI1i Ta 1i TPUKIAAHUX 3aCTOCYBaHb.

31iICHIOBATH €KCIIEpPUMEHTaIbHY po0OoTy 3 MeToro nepeBipku rinore3 ta) [IPH 14
TOCITIKEHHS XIMIYHUX SIBUIIT 1 3aKOHOMIPHOCTEH.

BukoHyBaTH KOMIT'IOTEpHI OOYMCIEHHs, 110 MatoTh BinHomeHHs nof IIPH 16
XIMIYHUX TpoOJieM, BUKOPUCTOBYIOYM CTAaHJIAPTHE Ta CIEHiaJIbHE
MporpaMHe 3a0e3neueHHs, HABHUKH aHai3y Ta B1I0OpaKeHHsI pe3yIbTaTiB.

[IpamtoBat camMoCTiiHO abo B TpyIi, OTpUMatu pe3yiabrar y Mexax| [IPH 17




00MEXEHOTO Yacy 3 HarojocoMm Ha mpodeciiiHy CYMJIIHHICTh Ta HAyKOBY
TOOPOYECHICTb.

BI/II’J'ISIIIi ACPKAaBHOIO Ta 1IHO3EMHOIO MOBaMH 3 YpaxXyBaHHsAM MCTH

CHIJIKYBaHHS.

JleMOHCTpyBaTU 3HAHHS Ta PO3yMiHHS OCHOBHUX (akTiB, koHuemnmi, I[IPH 18
MPUHITUITIB Ta TEOPIH 3 XiMii.

BuxopuctoByBaTH CBOi 3HAaHHS, pPO3yMiHHS, KommereHuii Ta ©Oasosi I[IPH 19
1H)KCHEPHO-TEXHOJIOT1YHI HABUYKHM HA MPAKTHUIIl JUIS BUPILICHHS 3a71a4 Ta

po0JIEM BITOMOI PUPO/IH.

[HTepIpeTyBaTH €KCIIEPUMEHTAIBFHO OTPUMaHi AaHi Ta chiBBiaHocuTH ix 3| [IPH 20
B1JIMTOBITHUMH TE€OPISIMHU B XiMii.

3MiiiCHIOBAaTH MOHITOPUHI Ta aHali3 HaykKoBHX Jikepen iHdopmamii Ta) I[IPH 21
dhaxoBoi JiTEPATypH.

['paMOTHO TIPEACTABISTH PE3yIbTaTH CBOIX JNOCIKEHb y nucbmoBomy| [IPH 23

OuikyBaHI1 pe3yJbTaTh HABYAHHS, SIKI TOBUHHI OyTH JOCITHYTI 3100yBayamMu

OCBITU micIs OlaHyBaHHs HaBYaAJIbHOI JTUCIUTUTIHU «Ximist
BHCOKOMOJIEKYJISIPHUX CIOJIYK):
OuikyBaHi pe3yJIbTATH HABYAHHS 3 HIudp
TUCIHUILIIHA ITPH

P0o3yMiHHSI OCHOBHUX XIMIYHHX MOHSTH 1 TEOPIH, IO CTOCYIOTHCS IIPH 1
MPUPOAHUYNX HAYK, a TAKOK XIMIYHUX TEXHOJIOT1H Ha PiBHI,
TOCTAaTHHOMY JIJIA iX 3aCTOCYBaHHs y MpodeciiHii TisITbHOCTI
Po3yMiHsSI OCHOBHI 3aKOHOMIPHOCTEH Ta THIH XIMIYHUX PEAKI1i IpH 1IPH 4
CHMHTE31 BUCOKOMOJIEKYJISIPHUX CHOTYK
Po3yMiHHS 3B’sI3Ky MK Oy/IOBOIO Ta BJIACTUBOCTSIMHU MOJIIMEPIB ITPH 5
3100yBauy TMOBMHEH BMITH BHKOPHUCTOBYBAaTHM THUIOBI oOnagHaHHs Ta [IPH 8
npuiaagd Uil XIMIYHUX, (QI3UKO-XIMIYHUX METOJIB  JIOCTIKEHHS
MOJIIMEPIB
[[nanyBaHHS Ta BHUKOHAHHS XIMIYHOTO eKcrepuMeHTy, Bukopuctanusi [IPH 9
ONTUMAJIbHUX METOIMK
BMiHHS 3aCTOCOBYBATH OCHOBHI MPUHITUMIN TepMoauHamiku Ta ximiunoi [IPH 10
KIHETHKH ISl PO3YMIHHSI POLIECIB CUHTE3Y MOJIMEPIB Ta JOCIHIIKEHHS iX|
(13MYHHUX BIACTUBOCTEMN
BukopucranHs BJIACTUBOCTEN anmgaTUIHUX, apomatnunux, [IPH 11
TeTePOIMKITIYHUX Ta OPTaHOMETATIYHUX CIOJYK, MOSICHIOBATH MMPUPOY Ta
NOBEAIHKY (PYHKIIOHATBHUX IPYI B OPraHIYHUX MOJIEKYJIaX MpPHU CUHTE3]
Ta IEPETBOPEHHI MOJIMEPIB.
BMiTH BUKOPHCTOBYBAaTH CHUHTETMYHY OpraHiuHy XiMmito mpu cuutesi tay I[IPH 12
MEePETBOPEHHI MOJIIMEPIB.
3100yBad MOBUHEH BMITH KPEaTUBHO MIAXOAUTH J0 MOKJUBOCTI cuHTe3y| [IPH 13
MO0JIIMEPIB 3aIIPOIIOHOBAHOI CTPYKTYPU, BUKOPUCTOBYIOUM HAOYTI 3HAHHS
BMiHHS e(peKTMBHO NPOBOJUTH €KCIIEpUMEHTalIbH1 gociuikeHHs Tta [IPH 14

aHaII3yBaTH OTPUMAaHI PE3YJIbTATH




BukoHyBaTH KOMIT I0TEpHE MOJEIIIOBAHHS Ipoliecy cuHTe3y 3a Tunosumy [IPH 16
MOYAaTKOBUMHU YMOBaMH (€JEKTpPOHHA TyCTHHA, peakiliiiHa 37aTHICTH,

TOIIIO)

BMiHHS npairoBaTH caMOCTIHHO a0 B TPyl 3 JOCSITHEHHAM pesyiasTary y| [IPH 17
MeKax 0OMEKEHOTO Jacy

JleMOHCTpyBaTH 3HaHHS Ta PO3yMIHHS OCHOBHUX (akTiB, konueniiii, IIPH 18
MIPUHIIMIIIB Ta TEOPiH 3 Ximii

Bukopuctanus  3HaHb, KOMIETEHLIHW Ta 0a3oBux imxkeHepno- [IPH 19
TEXHOJOTIYHUX HABUKIB TPHU EKCIEPUMEHTAILHOMY JIOCIIDKCHHI Ta
00pOOITl OTPUMAHUX JaHUX

BMiHHS  IHTEpHpeTyBaTH eKCIepUMEHTaIbHO oOTpumani jgani T1a] IIPH 20
CHBBIJHOCHUTH iX 3 BIJIMOBITHUMHU TEOPISIMHU B XIMiT

31aTHICTh JO aHali3y HaykKoBuUX Jpkepen iHdopmamii Ta ¢daxosoi [1PH 21
iTepaTypu

BMIHHS TpeACTaBIATH pe3ylbTaTH CBOIX JOCHKeHb y nucbMmoBomy| [IPH 23
BUTJISIIL.

5. 3ACOBU JIATHOCTUKU TA KPUTEPII OLIIHIOBAHHS
PE3YJIBTATIB HABYAHHA

3aco0u OUIHIOBAHHSA TAa METOAM AeMOHCTPYBAaHHS
pe3yJibTaTiB HABYAHHS

3aco0aMu OIIIHIOBaHHS Ta METOJaMU JIEMOHCTPYBaHHSI pe3yJbTaTiB
HABYaHHS 3 HABYAJIbHO1 JUCIUILIIHH €:
— KOJIOKBIyMH;
— EeKCIepUMEHTAIIbHI JOCHIKEHHs (J1abopaTopHi poOOoTH).
— 0o(hOopMJIEHHS Ta 3aXUCT PE3yJIbTaTiB €KCIIEPUMEHTAIBHUX JTOCIIKEHb;
— MOAYJbHI KOHTPOJBHI POOOTH;
— 1CTIUT.

@opMHu KOHTPOJIIO TAa KPUTEPil OIHIOBAHHS Pe3yJIbTATIB
HABYAHHS

®opMHU MOTOYHOTO KOHTPOJO: BUKOHAHHS J1a0OPATOPHUX POOIT, MPOBEICHHS
KOJIOKB1YMIB.

dopMa MOIYIBHOTO KOHTPOJIO: y (hOpMi MHUCHMOBOI KOHTPOJIBHOI poOOTH 3
BUKOPHCTAHHSAM TEOPETHYHUX 3aB/IaHb T4 TECTyBaHHSI.

dopmMa MiICyMKOBOTO CEMECTPOBOTO KOHTPOJIHO: Y (hopMi iICIUTY 3 HABYAIHHOT
JTUCITUTUIIHYU B 00CS131 HABYAIBHOTO MaTepially, epeadadyeHoro podovo0 mporpaMoro
HABYAJIBHOI JTUCITUTLIIHU.



Po3noain 6axiB, ki oTpuMyI0TH 3100yBa4i BUIIOI OCBiTH (MOAYIb 1)

MoayabHa
IToTouHe oiHIOBAHHSA Ta KOHTPOJIbHA
‘e pooora | Cyma
camocTiiina po6orta
T1 T2 T3
20 20 20 40 100
Tl — PamukanpHa nomimepm3anis; T2 — HMonna mnomimepusamis; T3 —

[TonikoHAEHCAIITHUI METOJT CHHTE3Y TOJIIMEPIB.

Poznozin 0aniB, SiKi OTPUMYIOTh 3/100yBayl BUILOI OCBITH (MO1yJIb 2)

MoayabHa
IToToyHe OLiHIOBAHHA Ta KOHTPOJIbHA
.u poooTta CyMa
caMOCTiiiHA podoTa
T4 T5
30 30 40 100

T4 — ®i3nyna ximis nosiMepis; TS — Po3urHu nosaimMepis;

OuiHlBaHHS OKpeMHUX BHAIB HABYAJbLHOI po00oTH 3

TUCHHUILIIHA
. . Moayas 1 Monayas 2

Bua nisibHOCTI 3100yBaya Y P—— e —

BI/IIIIO.I. ocCBIiTH Kinbkicth KIJIBKICTB OaniB Kinbkicth KIJIBKICTB OaniB

(cymapHa) (cymapHa)
JlaGopaTopHi 3aHATTS
6 60 3 60
MopynpHa KOHTPOJIBHA
pobora 1 40 1 40
Pazom 100 100

Kpurepii ouiHr0oBaHHA MOAYJIbHOI KOHTPOJIbHOI PO00TH
Orinka 6iominto (A) BUCTABIISIETHCS, KOJU CTYJICHT J1a€ aOCOIOTHO MpaBUIIbHI
BIIMOBIZII HA TEOPETHUYHI NUTAaHHS 3 BUKJIAJACHHSM OPHUTIHAJBHUX BHCHOBKIB,
OTPUMAaHMX Ha OCHOBI MPOTPAMHOTO, JOAATKOBOTO MaTepially Ta HOPMATHUBHHUX
nokyMeHTiB. [Ipu BUKOHaHH1 JJaOOPaTOPHOTO 3aBJIaHHS CTYJEHT 3aCTOCOBYE CUCTEMHI

3HAHHS HABYAJIBHOTO Martepiaiy, nepeadadeHi HaBYaIbHOO MPOTrPaMolo.
Omiaka 0oope (B) BUCTAaBIASETHCS CTYICHTY, SIKWH TOBHICTIO PO3KPHUB TEOPETHUYHI
NUTaHHS Ha OCHOBI MPOrPaMHOTO Ta AO0AaTKoBOro marepiany. Ilpu BukoHaHHI
NPAaKTUYHUX 3aBJaHb CTYICHT 3aCTOCOBYE Yy3arajbHEHl 3HAHHS HaBYaJIbHOTO



MaTepiaiy, nepeadadeHi HaB4aIbHOIO MPOTPaMOIO.

Omuiaka 0oope (C) BUCTABIAETHCS CTYICHTY, SKUI MTOBHICTIO PO3KPHUB TECOPETUYHI
MUTaHHS, a MPOrpaMHUN MaTepial BUKIQJACHO Yy BIAMOBIIHOCTI A0 BUMOT. [IpakTuyHi
3aBJIaHHS BUKOHAHI B LIUIOMY MPAaBUIILHO, aJieé MAIOTh MICIIE€ OKpPEM1 HETOYHOCTI.

Ominka 3a006inbho (D) BHCTaBISIETBCS, KOJNU CTYIACHT PO3KPHUB TEOPETHUHI
NUTaHH], TPOTE MPHU BHUKJIANCHHI MPOTPAMHOTO MaTepiany JOIMYIIeHI OKpeMi
noMuikd. [Ipy BUKOHaHHI TPaKTUYHUX 3aBAaHb CTYCHT MPUITYCKAETHCS TIOMUJIOK, 32
paxyHOK HEJJOCTaTHROTO PO3YyMiHHS MMPOTPAMHOT0 MaTepiamy.

Ominka 3adosinbro (E) BUCTAaBISETHCS, KOIU CTYIEHT HEMOBHICTIO PO3KPUB
TEOPETUYHI TMHTAHHA, BIAMOBIAb MICTUTh CYTTEBI MOMWIKU. [Ipu BuKOHaHHI
MPAKTUYHUX 3aBJaHb CTYACHT IPUITYCKAEThCS 3HAYHUX IMOMUJIOK, 4 BHUKOHAHHS
3aB/IaHbh BUKIIMKAE 3HAYHI TPYIHOII Y CTYyICHTA.

Ominka wezadosinbno (FX) BUCTAaBISETBCS CTYACHTY, SKAH HE PO3KPUB
TEOPETUYHI NMUTAHHA 1 HE MOXK€ BUKOHATH MPAKTUYHI 3aBJaHHsA. SIK TIPaBUIIO TaKHii
CTYJICHT BUSBJISIE 3aTHICTh 10 BUKIIAJICHHS JyMKH JIMIIIE HA €JIeMEHTapHOMY PiBHI.

Omuinka rezadosinwho (F) BUCTABISETBCS CTYICHTY, SKHI HE BUKOHAB HAaBYAJIbHY
nporpamMy abo SIKMICh €JIEMEHT ii CKJIaJoBOi, Ma€e (parMeHTapH1 3HAHHA, SKI HE
JTO3BOJISIIOTH PO3KPUTH TEOPETUYHI MUTAHHS 1 BUKOHATH MIPAKTUYHI 3aBAaHHs. Takuii
CTYJICHT HE MOK€ BUKJIACTH CBOIO JYMKY HaBITh Ha €JIEMEHTApHOMY PIBHI.

Kpurepii ouiHioBaHHA MiICYyMKOBOI'0 CeMEeCTPOBOIO
KOHTPOJII0

3a pesynbTaTaMu KOHTPOJIIO 3HAHb CTYACHTIB, JO3BOJIAETHCA BUCTABIICHHS
eK3aMeHaIIiHO1 OIlIHKK (0e3 CKIagaHHs 3aliKy) — «BIAMIHHO», «I00pe», Ta
«3a70BUTbHO». CTYyIEHT Ma€ MpaBO MIABUIIMTH OIIHKY, CKJanarouu 3aiik. [lpu
CKJIaJlaHH1 3aJ1IKy BUKOPUCTOBYIOTbCSI KPUTEPIi OLIIHIOBAHHS MOJIYJIbHOI KOHTPOJIBHOT
po0oTH.

HIxana ouninoBanuga: HaunioHaabHa Ta ECTS

CymMa GauiB 3a BCi BUIU Or1iaka O11HKa 3a HaIllOHAJIBLHOKO MIKAJIOK0
HABYAJIBHOI HiSIBHOCTI ECTS 0J151 eK3aAMeHY
90-100 A BIMIHHO
82-89 B .
nobpe
74-81 C
64-73 D _
3a10BIJIBHO
60-63 E
HE3aI0BUIBHO 3 MOKJIMBICTIO
35-59 FX A
MTOBTOPHOTI'O CKJIaJJaHHs
0-34 = HE3a0BUIBHO 3 000B’ I3KOBUM
MOBTOPHUM BHBYCHHSM JUCIHILTIHA




6. MPOT'PAMA HABYAJIbHOI JUCLHUILJITHA

1. Moayab Nel «CuHTe3 Ta BJIACTHBOCTI MOJIIMEPiB»

Tema 1. PagukanbHa moJsiiMmepusanis.

[Tonimepu Ta kornonimepu. biok — konosiMepu. JIiHIHHI, po3ranykeHi Ta ciT4aTi
nomimMepu. PerymsapHi Ta HeperyssipHi nojiMepu. IlpudmHu, K1 0OyMOBIIOIOTH
HEperyJsIpHICTh OynoBM mojiMepiB. CTepeoperyisipHi Ta HeCTepeoperysapHi
nomimMepu.Crepeodnoknonimepu. CyyacHl ysBIEHHS Tpo OyJIoBy MOJIMEPIB.
Knacudikaris moniMepis 3a XIMIYHOIO OyTOBOIO Ta PYHKIIIOHATHHUM MPU3HAYCHHSIM.
TepMorutacTuyHi, TEPMOpPEAKTUBHI Ta €JIEMEHTOPEaKTHBHI moiimepu. OpraniuHi
nommepu, ix  knacudikamis.  Kpemuidiopraniyni  nomiMmepu.  ['igpodoOHi
KpeMHIopraniuni piinau. Knacudgikaiiiss HeopraniyHUX MOIIMEPIB, 1X HAaHBaKIUBIII1
npeacraBHUKA. Metoau cuHte3y mnoiiMepiB. llomimMepusanis. TepmonuHamika
nommepusanii. Kimacudikauis peakuiil mommepusanii. ['00BHI cTaaii moixiMepu3aiii.
OOpuBHI Ta 6€300puBHI MpolecH. AKTUBHI LIeHTpU. CTallloHapHa Ta HECTALllOHApHA
KiHEeTHKa nojimepu3antii. PaaukansHa nonmiMmepusanis. byosa ta peakiiiiiHa 31aTHICTb
BUIBHMX paiukaiiB. bymoBa MoHOMepiB Ta iX 3JaTHICTh JO pPaJaUKaIbHOI
noJliMepu3allii: MPUHIUI “aKTUBHUN MOHOMEDP — HEAaKTHUBHUMN pajuKain’ Ta HaBIAKH.
MexaHisM paaukaibHOi modimMepusaiiii. Peakifis 1HIIIIOBaHHS Ta 1HII[IATOPH.
Tepmiuna, oToxiMmiuHa, panaiaiiiiHa Ta iHiliioBaHa mojiMepu3arii. EdekTuBHICTh
iHimiroBanHs. Peakiis 3pocranns maniora. KineTrka pajaukaibHOI mojiiMepu3aliii Ha
MOYaTKOBUX CTaJlisIX peakili. PagukanpHa momiMepusailis Ha TJIMOOKMX CTaisix
KoHBepcii. ['enb — edexr. BrumB TemmepaTypu 1 THCKY Ha paauKalbHY
nomimepuzaiito.  [IpobGnemu  0€300pUBHOI  pagUKAIbHOI  MOJIMEpU3aIllii.
KommiekcoyTBOpeHHsT B pagukalbHil  momiMmepusaiii. OOpuB  JaHIIora
pekoMOiHaIiel0 Ta auchpornopiioBaHHsM. KBsazicramionapuuit crad. Peaxiii
nepeaadyl JaHiora. Perynstopu ta iHri01TopH.

Konomimepuzaris.  Kinetmuna  cxema — OiHapHOi  KomojiMepH3ariii.
Hudepeniiiine piBHSIHHS “MUTTEBOTO CKJIamy~  Komojimepy Meio-JIbtoica.
KoHcranTn komosiMepusaliii Ta METou iX po3paxyHkiB. KpuBi ckiagy Komomimepy
3aJIe)KHO BIJ] 3HAY€Hb KOHCTAHT KomousiMmepusalii. Komomimepuzaiiis npu riambokux
cTyneHsx KkouBepcii. Komomimepusaniss sK METOA BCTAaHOBICHHS BIJIHOCHO1
peaxiiifHoi 37aTHOCTI MOHOMEpiB. CTaTUCTUYHI Ta PEryJispHI KomoJsiMmepu. biok —
korojiMepu. Lllernneni komoximepwu.

CnocoOu mpoBeieHHs MojiMepu3allli B Maci, po34MHi, eMyJibCii, CYCIEeH3i,
TBEpii Ta ra3oBii ¢asi.

Tema 2. Honna nosimMepusanis.

KarionHa mnoniMepu3saiisi BIHUIBHUX MOHOMEpIB. [HIIIaTopu KaTiOHHOI
nomimMepusaiii. [Iporonni kucnotu ta kucinotu JIstoica. MoHoOMeEpH-OCHOBH, psJ iX
aKTUBHOCTI. [HIIIIOBaHHS, 3pOCTaHHS Ta TMepelraya JAHIIOTy B KaTIOHHIN
nommMepuzarii. Karionna momimepu3aiiisi BiHUTBHUX ecTepiB. banpzamu. Kationna
noJjiiMepu3ailisi 3 oOpuBOM, OCOOJHMBICTh KIHETHKHU mporiecy. KuBydi moiiMepu B



KaTiOHHIM momimMepu3anii. KaTtionHa moniMepu3sanis MUKIIYHAX €CTEPIB Ta aleTalliB.
OcCHOBHI BIIMIHHOCT1 10HHOT MOJIIMEpH3allii BiJl paauKaJIbHOI.

AHIOHHa MoJjiiMepu3allis BIHUILHUX MOHOMepiB. KapOaHIOHM — KOH’IOroBaHi
ocHoBu C-H — kucnor, ix akTUBHICTE 1 Oy/0Ba. MeToau AOCIIKEHHST KapOaH1OHIB.
[HimiroBaHHs aHIOHHOT TMOJIMEpHU3aIlli MeTaJOpraHIYHUMH CIIOJyKaMH, JTY)KHUMH
MeTajaMu Ta iX KOMIUIeKcaMu. AHIOH — paJukaiu. byjoBa MOHOMEDIB Ta iX 3AaTHICTb
JI0 aHIOHHOI ToJliMepu3allii. AKTHBHI LIEHTPU aHIOHHOI mojiiMepu3alii. be3oopusHa
noJjiiMepu3aliis, *KuByui nojimepu. Kinetrka aHioHHOI mojiiMepu3ariii Ta METOAM ii
nocaimkenHs. CTymiHb mojiMepH3allii Ta MOJIEKYJISIPHO-MAacOBUN PO3MOILT B aHIOHHIH
nosimMepu3ariii. [loniMepusaliis HEMOIIPHUX MOHOMEPIB Y HETIOSIPHUX PO3UMHHUKAX.
[cTopiss cuHTe3y kKayuyky. CrepeoperyiioBaHHS B aHIOHHIA MOJiMepU3arlii.
CrepeoperyisipHi OyTaiieHOBHII Ta 130npeHOBUH Kayuyku. [lomimepu3saliist CTUpeHy B
NOJIIPHUX PO3YMHHUKAX, KOHTAKTHI Ta pO3JILJIEH] 10HHI NapH, BUIbHI 10HU. AHIOHHA
noJiiMepu3allisi MOJIIPHUX MOHOMEpIB Ta e(EeKTUBHICTH iHiIitoBaHHS. OpepKaHHA
0JI0K-Ta MIeryieHuX KomojiMepiB. CHUHTE3 pajialibHUX TMOJIMEpIB 1 KOMOJIIMEpIB.
AHIOHHA TIOJTIMEPU3AIIis aTbACT1/IIB 1 ETOKCUIIB.

lonHo-koopauHaiiina nomimepusania. Karamizatopu [urnepa-Harra —
KOMILJIEKCH CITOJIYK MIEPEXITHUX METaJliB 3 MeTanoopraniyHumMu cnoiykamu [-111 rpym.
MexaHi3M KOOpAMHAIINHO-10HHOT ToiMepu3arliii. [losieTuseH HU3BKOTO THCKY,
BUPOOHMUIITBO  Ta  BJIACTHBOCTI.  BUPOOHUIITBO  MOJIMPOILUIEHY. ol
CrepeoperyitoBaHHs. [30TakTUUHI, CAHAIOTAKTUYHI Ta aTaKTUYHI TToTiMepu. Meroau
BU3HAUEHHS CTEPEOPETYISIPHOCTI.

CryniHyata mnosiMmepu3amis. BupoOHMLTBO Ta  3aCTOCYBaHHS ol
nom@opManbAerily Ta nojietTuieHokcuay. IlomikanponakraMm. Y TBOpEHHS! XIMIYHOI
Ta (P13UYHOI CITYATOI CTPYKTYPH MOJIYPETAHIB Ta iX BIJIUB HA YHIKAJIbHI BIACTUBOCTI
noiiyperaniB. JlIoOyBaHHS, BIACTUBOCTI Ta 3aCTOCYBAaHHS MOJIICEUOBUH

Tema 3. IlosikoHAeHCANIHHMIA METOI CHHTE3Yy MOJIIMepPiB.

[TomikonaeHcatiitHUi MeTO CUHTE3Y MoiMepiB. CydacHUM MOTJIS] Ha PEAKIII0
MOJTIKOHJEH Al Ta i BiAMIHU Bia modiMepusalii. OLiHKa MeXaHi3My MpoIecy 3a
croco6oM TOOYZ0BH TOJIMEPHOTO JaHIory. MoHOMepH IS TOJIKOHACHCAII].
@OyHKIIIOHAIBHICTh MOHOMEpIB. ['OMOMOIIKOHEHC Al Ta TeTEPOIOIIKOHACHC AITis.
Omiromepn i moskoHAeHcamii. Tunm peakmiii  modikonaeHcari. OCHOBHI
3aKOHOMIPHOCTI  peakIlii  MOJIKOHJEHcallli. 3B’S30K MOJEKYJISIPHOI  Macu
MOJIIKOHJICHCALIMHUX TOJIMEPIB 3 TIHMOUWHOK peakiii. MoJekynsipHO-MacoBUA
PO3MMO/L Ta KIHETHKA MOJIIKOH IeH calii. JlecTpyKiil npu peakiiii moJiKoHIeHC alli.

JloOyBaHHsI OJIOK-KOTIOJIIMEPIB 3a JIONMOMOIOI PEeaKIlii IMOJIKOH/ICHCAIIIl.
Metonu npoBeAeHHs MOJIKOHJAEHC Al y po3IjIaBi, PO3UMHI, eMyJbCli, TBEpAld (a3l
Ta Ha MeXi JBoX (pa3. PiBHOBa)kHA Ta HEPIBHOBa)KHA MOJIIKOH IeH callii. BupoOHHUIITBO
MoTiKOHAeH camiHuX noimMepiB. TTomectepu, mapcan. Ilomamiau, HalIOH, KalpoH,
eHaHT. ®ecHoMopopManbaeriIHI CMOJIM, HOBOJAKH, PE30JH, PE3UTH, CIOCOOHU
nepepooku. CedoBuHO — Ta MemamiHodopmanbaerinai cmonu. l[lomikapOoHaTH.
[TomiimMigu — HaWTEpPMOCTIMKINI TMOJIKOHACHCALIWHI TOJMIMEpH, iX CHHTE3 Ta
3acTocyBaHHA. PeakiiiiHO3MaTHI OMiroMepu-3B’sA3yroul Ta aAre3uBd. EmokcuuaHi
CMOJIH, JIIaHOB1 CMOJIM. 3aTBEpAKyBadl €NOKCUAHUX cMoi. HeHnacuueHi nomiectepu.



Bucuxatoui omii. Omidu. Ilomierep — Ta moniectepakpunati. GoTo3aTBEpIKyBaHHI.
DOTOPE3UCTH.

2. Moayab Ne 2 «@Di3u4Hi BJIaCTHUBOCTI MOJIiMepiB»

Tema 4. ®izuuna ximisa nojimepis.

®di3uyHa XiMis BUCOKOMOJICKYJISIpHHX croiykK. Kondopmarii 1 koHiryparrii
MakpoMoisiekysl. CHiM BHYTPIMOJEKYJSIPHOI Ta MDKMOJIEKYJISIPHOI  B3a€MOIII.
TepmoannaMmiuHa WMOBIPHICTh ISl peaJbHOTO JaHIOry. TepMoauHaMmiyHa 1
KIHeTMYHA THYYKiCTh MakpoMmosiekyl. Cermetrn Kyna. Ilapamerp 3ropHYTOCTI.
Posmonin MaxkcBemia. ®Dizuunmii cTaH modiMepiB. 3arajpHa XapaKTEpPHUCTHKA,
ocobnmuBocTi. Penakcariiini sBuia B nmoiximMepax. CrnexTp yaciB penakcariii. PiBHSAHHS
bonbumana. Penakcanis Hanpyru. PiBusHHs MakcBemna. TepMomMexaHiyHUI MeTO.
aHaJi3y noJiMepiB.

Cxnononibnuii cran mnoiiMepiB. MexaHi3Mm ckiayBaHHS. CTpyKTypHE Ta
MEXaHIYHE  CKJIyBaHHA. 3MYyII€Ha  BHMCOKOEIACTUYHICTb.  B’sA3KoHampyskeH1
BJIACTUBOCTI MotiMepiB. [IpuHIMI TeMmepaTypHO — 4acOBOi €KBIBAJIEGHTHOCTI. TeruioBi
edextu. ['icTepe3ncHi SABHIIA.

Bucokoenactuunmii crtaH moiiMepiB. Po3TiaryBaHHS 14€a’qbHOTO JIAHIIOTY.
PiBHSIHHS ckilamy Makpomousiekyid. Teopis HMpyXHOCTI CITOK. B’s3koTekyuuit craH
MoJIiMepiB. AKTHBAIIMHUN MEXaH13M Tedii. 3aJIeKHICTh B’ 3KOCTI PO3YMHIB MOJIIMEPIB
B1Jl MOJIEKYJISIpHOI MacH 1 Temneparypu. Peosoriuni Mmozeni po3BUTKY AegopMarii y
B’SI3KO-TIPY>KHOMY T1JIl.

HanMmonekynsipHa oprasizaiis mojiiMepiB B aMOp(HOMY Ta KPHUCTAIIYHOMY
craHax. DnykTyaiiiiHi Ta AUCKPETHI CTPYKTypu. Kpucramiunuii cTaH mHoJiiMepiB.
Kpucranizaiis.

Tema 5. Po3unnu nosimepis.

JIBOKOMIIOHEHTH1 ~ moiMepHi  cucteMu. CHCTEMH  MOJIMEP-PO3YNHHUK.
Halyxanusa Ta po3unHeHHs. TepMoauHaMiyH1 KpUTEpli pO3UYMHEHHS. 3aCTOCYBaHHS
npaBuia a3 A0 CHCTeM ToJiiMep-po3unHHMK. [liarpamu ctany. TepmoanHamika
po3unHiB. CTpyKTypa mojaiMepiB B po3unHi. Teopii po3unHiB nosimepiB. Po3Beneni
PO3YHMHM MOJIMEPIB.

Crocobu BU3HAYEHHSI MOJICKYJSIpHUX Mac mnodimepiB. CepeaHboMacoBa,
CEpeIHbOYHCIIOBA Ta CEPEIHBOB’ I3KICHA MOJIEKYJIsIpHI Macu. CTyIiHb MOTIMepH3aItii,
HOT0 3aJIeKHICTh BiJ KIHETHKU TMpoiecy. MOoJeKyIsipHO-MacOBUNA pO3MOALT Y
CUHTETHYHHUX TomiMepax. CTymiHb nodiaucnepcHocTi. dpakiiitoBaHHs MOJIIMEPIB 1
BU3HAYEHHS 1X MOJiMoJIeKysipHOCTI. KOoHIIeHTpoBaH1 po3urHM nojimMepiB. parmi, ix
0COOJIMBOCTI.

Po3unnn momienekTponiTiB. IOHOOOMIHHI  BHCOKOMOJIEKYJISIPHI  CHOJYKH.
JloOyBaHHSI I0HHOOOMIHHMX BUCOKOMOJIEKYJISIPHUX CIOJIYK.

7. CTpyKTypa HaBYAJbHOI JUCUMUILTIHA

KinpkicTs roanu
dopma HaBYAHHS:
JIEHHA
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8-11 cemecTp
Mopayas 1. «CuHTe3 Ta BIACTUBOCTI MOJTIMEPIB»
Tema 1. PanukanbHa moiximMepu3ariis. 24 | 6 8 - |10
Tema 2. MonHa nomximMepu3ariis 27 | 6 6 - | 15
Tema 3. Teoperuxo- IlomikoHaeHcaIIHHAN 29 | 6 8 15
METOJ] CHHTE3Y MOJIIMEPIB.
MopynbHa KOHTPOJIbHA poOOoTa
Pazom 3a monyne | 80 | 18 22 | - | 40
MoayJib 2. «D1314H1 BIaCTUBOCTI MOJIIMEPIB»
Tema 4. d13uvHa X1MI1s TOTIMEPIB. 27 | 6 6 - |15
Tema 5. Po3unHM moJiiMepiB. 13 | 4 4 - 5
MopynbHa KOHTpOJIbHA poOOoTa
Pazom 3a Mmontyns | 40 | 10 10 20
Pa3om 3a cemecTp | 120 | 28 32| - | 60
Temu 1a00paTopHUX 3aHATH
No KinpkicTh
/_ HasBa Temu TOAVH
3 JICHHA
i
1 [dxicuuit aHani3 mosiMepiB 2
2 |CuHTe3 Ta aHaJi3 MOJiaKpHIOBOI KUCIOTH 6
3  |Cunres nomnisiningopmato 6
4 |Cunte3 Ta aHali3 riaiTajseBUx cCMOJ 4
5 |CuHTe3 Ta aHaji3 HOBOJIAKY 4
6 [BusnadeHHs TeMmepaTrypu po3M SKIICHHS MOJIMepy 6
/ | BusHadeHHS MOJICKYJISIPHOI MacH MOJIMepy 4
Pazom 32

CamocriitHa podora

CamocriiiHa poOOTa CTyJIeHTa € OCHOBHHM 3aCO0O0M OBOJIOJIIHHS HaBYAJLHUM
MaTepiajioM y 4ac, BUIbHHH BiJ] 000B’I3KOBUX HaBYAILHUX 3aHATh. MeTa caMOoCTiHOT
poOOTH CTYyIEeHTIB: HaOYyTTA NOJATKOBUX 3HaHb, NEpEBIpKa OTPUMAHUX 3HAHb Ha
MPaKTUIl, BUPOOJEHHS (HaxoBUX Ta JOCIIAHUIKUX BMIHb 1 HaBUYOK. HaBuanbHMit
yac, BIABEIEHUM [JIsI CaMOCTIHHOI pOOOTH CTYJEHTa, PErjJaMEeHTYeEThbCs POOOYHUM
HaBYaJbHUM TUIAHOM TTOBUHEH CTAHOBUTH He MeHIIe 1/3 Ta He Outblie 2/3 3arajabHoro
00cAry HaBYaJIbHOTO Yacy CTYJI€HTA, BIBEJECHOTO Il BABYEHHS TUCUUILIIHUA. 3MICT



CaMOCTIMHOT poOOTH CTy/IEeHTa HaJl KOHKPETHOIO MPOOJIEMOI0 BU3HAYAIOTH METOIMYHI
MaTepiaiamu, 3aBJJaHHs Ta BKa31BKW BUKJIaaya.

Kinbkicth
Ne rOIMH
y Ha3sga Temu A
3 JIeHHa
i
1 BupoOHULITBO TOMIMEpPIB  METOJAOM  PaIUuKaIbHOI]] 10
noJriMepu3arii
2 [[lomximepaHaoOTi4HI EPETBOPEHHS 15
3 |bionomimepu. I[lomicaxapumu. HykieiHoBI KHCIOTH —
HalO1IbII BUCOKOMOJEKYJISIPHI ICHYIOYl CHOJYKH, IX 15
(dyHKLII..
4 |®a30Bi NepeTBOPEHHS B MOJIIMEPAX 15
5 [Inactudikamis mnoxiMepiB. MexaHi3M Ta Teopid 5
SIBHUIIIA..
Pazom 60

/. IHCTPYMEHTH, OBJIAJIHAHHSA TA ITPOI'PAMHE 3ABE3INIEYEHHS,
BUKOPUCTAHHA AKUX IIEPEJIBAYAE€ HABYAJIbHA TUCIUIIJITHA

Texuiuni 3acoom: EOM g JnekmiiHuX 3aHATh, MYJIBTUMEMINHI TMPUCTPOI
BUBeNIeHHS 300paxkeHHs. [Iporpamue 3abe3meuennsi: OmepariifHa cuctema
Windows, odicuuii maker MS OFFICE (abo anamor), Moodle, Gooole Meet,
Zoom.

Butsokal mragu 3 BEeHTWIIAIINHOIO cucTeMoro. JlabopaTopHui CKIISTHUN TIOCY
(xon6u xpyraoaonxi 50,100, 250 mu1, kanenbHI BOPOHKHU, AUIMIIbHI JIIMKHA, MarHiTHI

Mmimanku 3 HarpiBoM Riva-05.1 (2022p), marnitHa mimanka RCT basic, potamiiauit
BumnapioBad RV 3V (2022p), sara TBE-0/21-0/001-a.


https://moodle.org/course/view.php?id=17228
https://moodle.org/course/view.php?id=17228
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