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CraTyc JUCUMIUTIHM  000B’A3KOBA
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Po6oua nporpama HaBuaneHoi aucIHMTIHK «BrpobHUUTBO cHHTeTHYHHX cMoa i KieiBy st
3p00yBauis BUIIOT ocBiTH Tanysi 3Hans «10 Ilpupoaunui Haykmy» criewiansrocti «102 Ximis»
OCBiTHBOT porpamu «Ximisy.

PospoGuuk: Ounceko Muxaitao HOpiiiosny, 3asinysau kadenpn opraiiuHoi Ximii, JokTop
XiIMIYHHX Hayk, 1OLEHT.

PoGouy nporpamy posrasmyTo Ta 3aTBEPILKEHO Ha 3acifianni kadenpu opraniynol Ximii

npotokosn Ne 10 Bin «30» uepsng, 2021 p.

3asinyBau kadenpn Onnceko MLIO.

CXBa/leHO HayKOBO-MeTOMHYHOIO KoMicieto M L4t 24 (7 20 axynpTery

sin el | » Zep ui 202/

npotokon Ne 5

l'onosa HaykoBo-MeTOHUHOT KOMiciT, Kenny M.B.



Onuc HABYAJIBHOI JTUCHHUTLIIHA

HaiimenyBanus
MOKa3HUKIB

lNay3b 3HaHb, HaNIpsIM
MiATOTOBKH, OCBITHLO-
kBaiikamiiftHuii piBeHb

XapakTepucTUKa HaBYAIbHO1
JUCIUTIIIHA

aeHHa ¢gopmMa HaBYAHHS

KinbkicTb kpenuTiB — 5

l'any3p 3HaHb
10 Mpupoannyi HaAyKu

Hanpsim minroroBku
8.102 ximist nenHa

HopmartusHa

Mopymnis — 1 Pik miarorosku:
3MiCTOBUX MOJYIIB — 2 1-i
[nauBinyanbHe HAyKOBO-
JIOCIIIJTHE 3aBJIaHHS Cemectp
(1a3Ba)
3arajpHa KUIBKICTh TOIMH - 1-i
143 Jekuii
20 rop.
IIpakTuyHi, ceMiHapcbKi
0 rop.
TyxHEBUX TOOUH I JlaboparopHi
neHHo1 (opMU HaBYaHHS: OKP-Cneniagict, OC- 24 ron.
ayIUTOPHUX — 3 MaricTp CamocriiiHa podora
99 rog.
InguBinyaabHi 3aBIaHHA:
O ron.
Bug xoHTpomto:
eK3aMeH

IMpumirka.
CiBBiTHOIIIEHHS KUTBKOCT1 TOJMH ayJUTOPHUX 3aHSTH JI0 CAMOCTIMHOT 1 IHAMBIAYaTbHOT pOOOTH
CTAHOBHTB:

U1t 1eHHoi (hoopmu HaBYaHH — 36/99



Mema naguanvhoi HaguanbHoi Oucyuniinu_<BUpOOHUITBO CHHTETUYHHUX CMOJI
1 KJ1eiB»;
XiMisi BUCOKOMOJIEKYJISIDHUX CIOJYK» € IMI3HAHHS 3arajbHUX 3aKOHIB, IO

MOB'SI3yIOTh OYJOBY Ta BJIACTHUBOCTI MOJIMEPHUX CIOJYK, BUBUCHHS INLISAXIB X
CUHTE3Y SIK B JJaOOpaTOPHUX YMOBAaX, Tak 1 B MPOMMCIOBUX MaciiTabax, a TaKoxkK
MpPaKTUYHE BUKOPUCTAHHS MOJIIMEPIB B PI3HUX raidy3siX HAPOJAHOIO rOCHOJAPCTBA.
3aBiaHHs Kypcy «BUpOOHUITBO CUHTETUYHUX CMOJI 1 KJI€iB» MOJSATa€ y 3aCBOEHHI
KOKHUM CTYJEHTOM MPU BUBYEHHI KypCy XiMil HACTYITHUX OCHOBHHUX PO3LIIB:

1. 3aranbHi OJIOKEHHS.

2. TexHonoris BUpOOHHUIITBA CHHTETUYHUX CMOIL.

3. TexHomorist BUpOOHUIITBA CHHTETUYHUX KJIEIB.

4. BnacTHUBOCTI Ta aHaAI3 CHHTETUYHUX CMOIL.

5. BrnactuBocTi Ta aHaNI3 CHHTETUYHHX KJICiB

CTYIeHT IOBUHEH
a) 3HATH: TEOPETUYHI OCHOBU OYJOBH MOJIMEPiIB, HABUYKHA 1O CHHTE3Y Ta
JTOCIIHKEHHIO (DYHKIIIOHATBHUX TPy BUCOKOMOJIEKYIISIPHUX CITOJIYK.

0) BMIiTH: CHUHTE3yBaTH CHHTCTHYHI CMOJM 1 Kjei, iXx moaudikyBaTH,
TOCTHIIUTH (hI3MKO-MEXaHi4Hi, XIMI4H1 BJACTUBOCTI Ta CTPYKTYPH MOJIIMEPIB.



2. CTPYKTYPA OPTAHI3AIIL HABYAJILHOTI'O IIPOIIECY

3 Kypcy «BUpOOHHUIITBO CHHTETHYHHMX CMOJI i KJI€eiB»:

Ne moayJis

TemarTnka 3MIiCTOBHX
MOIYJIiB, TEMH JIeKIil

IpakTuyni
3aHATTH

JladopaTopHi
podortu (1mo
niArpynax)

8 cemecT]

(=]

Monyas 1.

BupoOuuurso
CUHTETUIHHX
CMOJI 1 KJeiB

(20 rox)

3micToBuii moayanb Nel.
BupoOHUIITBO CUHTETUYHHUX
cmoit (12 ron)

JlaGopaTopHa
podora Nel
SkicHuit aHaii3
CUHTETUYHUX CMOJI

(6 ron)

JlaGopaTopHa
podora Ne2
Cunre3  ¢eHoo-
dbopmaIbAeT1IHIX
cmoi (6 ro)

3micToBui moxyab Ne2.
BupoOHUIITBO CHHTETUYHUX
kieiB (12roxm)

JlaGopaTopHa
podora Ne3
CucreMaTnyHui
SIKICHUH aHaii3
CHUHTETHYHHUX
kieiB (6 rox)

JlaGopaTopHa
podorta Ned
Cunrtes
MOJTIBIHIJIALIETATY

(6 rox)

1. 3MICT ITPOI'PAMMU

MoayJasbl. Cunre3 Ta BracTUBOCTI mmoiimMepis (20 rox)

3micToBHit MoayJb 1. BupoOHunTBo cuatetnynux cmoi (10 rom)

Jlexuisa Nel.

[TonmikonneHcamiifHuit MeToN cuHTe3y moiiMepiB. CydacHWi morisa Ha
peaKIlito MmoJiKOHAeH Al Ta ii BiAMiHM Bix moxiMepusarii. OIiHKka MeXaHi3My
Mpolecy 3a CIocoOOM TMOOYIOBH TMOJIMEPHOro JaHmiory. MoHomepu uist
norikoHAeHcaIii. ®yHKITI0HATBHICTE MOHOMEPIB.

Jlekmis Ne2.

BupoOHUIITBO MOJMIKOHACHCAIIMHUX TOJIMEpIB.

CMOJIY, HOBOJIAKH, PE30JIH, PE3UTH, CITIOCOOH TepepOOKH.
Jlexkmiss Ne3.

deHonmohopManbaACTIAHI




CeuoBuHO — Ta MenamiHOQopManbAeriiHi cMonu. DypaHoBi cMOJIU. AJKITHI
CMOJIH.

Jlekuiss Ne4.

PeakmiiiHo3gaTHi oJiroMepu-3B’sA3yloul Ta ajare3uBd. ENokcuaHi cmodw,
J1aHOB1 CMOJIM. 3aTBEPXKyBadl €MOKCHIHUX CMOJL.

Jlexnis NeS.

Henacuueni mnomiectrepu. Bucuxaroui omi. Omidpu. Ilomierep — Ta
nosiecrepakpuiati. @oto3aTBepaxyBanHa. DoTope3ucTy.

3micToBmii MoayJb 2. BupoOuuirBo cuateTndHux KieiB (10 rom)
Jlekuisa Ne6.
Knacudikanmis kineiB. BupoOHUIITBO CHHTETUUHUX KJIETB.
Jlexuisg Ne7..
CuctemMaTUYHUM SAKICHUM aHAJ13 KIICIB.
Jlexuis Ne8..
Po3unan momienekTponiTiB. [oHOOOMIHHI BHCOKOMOJEKYJSPHI CITOJYKH.
JloOyBaHHSI I0HHOOOMIHHUX BUCOKOMOJIEKYJIIPHUX CIIONYK.
Jlexnisg Ne9..
BupoOHUIITBO KIIEIB JJ1s1 JTicOTEpepoOHOT TPOMUCIOBOCTI PETIOHY.
Jlexmisa Nel0..
Exomnoriuni acnekTyt BUPOOHUIITBA CHHTETUYHUX CMOJT 1 KJIETB.

TemaTnuauid 1iIaH Ja0oOpaTOpPHUX 3aHATHL 3 Kypcy <«BuUpoOHMITBO
CHHTETHYHHMX CMOJI i KJIeiB»:

Ne i/ HasBa s1adopaTopHoi podoTu KinbkicTs Jlitepa-
rOJAMH Typa
Monayas 1.
1 SIkicHMI aHAJI3 CHHTETUYHUX CMOJI 4 [1,2,4,7,9]
2 Cunres dbeHono-popManbpaeTiIHIX 5 [1,2,4,7,9]
CMOH 1 1 1 1
3. CucremaTHaHUH _ AKicHMH  amanis 4 [1-4.7.9]
CUHTCTUYHHX KJICIB
4 CuHTe3 MoIiBiHUIAICTATY 6 [1,2,4,7,9]
5. [Monikonneucarmists.  IlomikoHaeHcaLis
: : 4 [1,2,4,7]
(GTaNIeBOTO aHTIPHUTY 3 TIIIEPOJIOM.

3MmicT camocTiiiHOI Ta iHAMBiAyaabHOI podoTH 3 Kypcy «BupoOHMITBO
CHHTETHYHHUX CMOJI i KJIeiB»:

Ne moayJsist 3mict KinbkicTs Jlitepa-
TOJAMH Typa
1. BupoOHUIITBO  TONIMEpPIB  METOJOM 20 [1,2,4,7,9]




paauKaIbHOI MOoJIMEepHU3allii.
1. ITomiMepaHanorivyHi IEPETBOPEHHS 20 [1,2,4,7,9]
1 biononimepwu. [Tomicaxapunm.
HyxkneiHoBI KuCIOTH — HalOUIbLI
BHCOKOMOJICKYJISIPHI ICHYIOY1 CIIOJTYKH, 10 [1-4,7,9]
iX yHKIIII.
1 ®da30Bl1 MEePETBOPEHHS B
: 5 [11,13,14]
noJjimMepax
1 HJ.IaCTI/I(I) IKalis MOJIIMEPIB. 5 [11,13,14]
MexaHi3M Ta Teopis SBHUIIIA.

4. POPMHU KOHTPOJIIO

Cxema cucTeMH ONIIHKM 3HAaHb CTYAeHTIB 3 Kypcy «BupoOHMITBO
CHHTETHYHHUX CMOJI i KJIeiB»:

Ne i/ Bua podotu . 3afa.m>Ha .
KIIBKICTH 0aJ1iB
1. JlaGopaTropHuil MPaKTHUKyM 52
Howmep KinekicTs 6aniB 3a:
Habopatopiof a) KOJIOKBiyM | 0) BHUKOHaHHS
pobotu
EKCIIEPUMEHTY
2 1 10 3 13
3 2 10 3 13
4 3 10 3 13
5 4 10 3 13
3. MoaynbpHa KOHTposbHA poboTta Nel 30
Bceboro: 82

KinbkicTs 6aniB, Ky HaOpaB CTYIEHT 3 Kypcy «BUpOOHUIITBO CHHTETUYHUX
CMOJI 1 KJEiB», BU3HAYAETHCA K CEPENHE apu(PMETHYHE KUIBKOCTI OamiB 3
BIIMIOBITHUX MOMYJIIB JIUCHMIUTIHK. 3arajbHa KUIBKICTh OamiB ckiamgae 100%.
[lepeBeneHHs KUTbKOCTI HAOpaHUX OB B OIIHKY 3[IHCHIOETHCS 3T1IHO CXEMHU:

IIIkana oninoBaHHsA: HanioHaJabHAa Ta ECTS

CymMma 0OairiB 3a OriHKa 32 HAI[IOHATBLHOIO MIKAJIOO
BCi BUIA OuiHka | yyig exzameny, KypcoBoro IUISL 3aITKY
HaBYATbHOT ECTS | npoekry (poGotn),
TISITBHOCTI NPAKTHKH
90 — 100 A BiIMiHHO
82-89 B n00pe




74-81 C 3apaxoBaHO
o4-13 D 3aJI0BUIBHO
60-63 E
: HE 3apPaxOBaHO 3
HE3aJ]0BUTHHO 3 .
: MO>KJTBICTIO
35-59 FX MO>KJIMBICTIO TOBTOPHOTO
MIOBTOPHOTO
CKJIaIaHHs
CKJIaJIaHHS
: HE 3apaxOBaHO 3
HE3aJI0BUTHHO 3 ,
) 000B’ I3KOBUM
000B’ I3KOBUM
0-34 F MOBTOPHUM
MOBTOPHUM BHBUYEHHSM
. BUBUYCHHSIM
JTVCTIATITIHU :
JTUCIATLTIHU

3a pe3yJbTaTaMu KOHTPOJIIO 3HAHb CTYJICHTIB, JO3BOJISIETHCS BUCTABIICHHS
eK3aMeHaIliiHoi oIiHku ( 0e3 eK3aMeHIB ) — «BIIMIHHO», «I00pe», Ta
«3an0BiIbHOY (D). CTyeHT Mae paBo MIJBUIIUTH OIIHKY,CKJIaIal0Yl €K3aMEH.
Ouinku FX, F (2”) BUCTaBIAIOTBCA CTyICHTaM, SIKUM HE 3apaxoBaHO Xo4a O O uH
MOMAYJIb 3 TUCITUIUIIHY TICIIs 3aBEPIICHHS 11 BUBUCHHS.

CryneHnty 3 oniHkor FX 103BOsS€ThCs CKIaAaTH MiICYMKOBUNM MOAYJIbHHUI
KOHTPOJb. Y BHUMAJAKYy IOBTOPHOTO OJEpKaHHS HUM HE3aJ0BUILHOI OIIHKH,
CTYJIEHT Ma€ TPaBO Ha TMOBTOPHE CKJAJaHHS IMIJCYMKOBOTO MOJIYJIBHOTO
KOHTPOJIIO (€K3aMeHYy) He OuThIle 2-X pa3iB, 3TiJHO 3aTBEPKEHOr0 rpadika.

CryneHTtu, siKi ofiep>kaiu OliHKY F 1o 3aBepiieHHI0 BUBUYEHHS U CLUILTIHU
( He BUKOHAJIM HaBYAJIbHY MpoOrpamy xo4a 0 3 0HOTO MOy, a00 He HaOpanu 3a
MOTOYHY HaBYAJIbHY MISUTBHICTH 3 MOJYJISI MIHIMQJIBHY KUIBKICTH OalliB), MOBHHHI
IPOWTH OBTOPHE HABYAHHS 3a 1HIMBIIYyaJIbHUM HABYAIHHUM TUTAHOM.

CIIMCOK PEKOMEHJIOBAHOI JIITEPATYPU
1. I0.I1.T'etbmanuyk, bparuuak. [TomimepHa ximis.

2. I0.I1.T'etbmanuyk. [Tomimepna ximia. B 3-x kaurax/ K.: «KuiBcbkuit
yHiBepcuTeT».-2000

3. Epycanumckuii B.JI. IIpoueccsl noHHOM mnonumepuzauuu.-JI.,1974,
254c.

4, Kupees B.B. BoicokoMonekymnsipubie coeanHenus.-M.,1992.

o. Oynuan J[>)x. OCHOBBI XUMHUH BBICOKOIIOIUMEPOB.-M., 1974,614c.

6. [IpakTrkym 1o XUMUU u busnke MOJIMMEPOB
non.pea.nmpod.B.®d.Kypenkosa.-M.,1990.

1. CokonoB  JILbB.  OcHOBBl  cHHTE3a  TOJMMEPOB  METOJO0M
MOoJIMKOHAeHcauu.-M.,1979,264c.

8. CrpenuxeeB  A.A., [epeBunkas A.A. OCHOBBl  XUMHUH
BBICOKOMOJIEKYJISIPHBIX coenHeHnil.-M.,1976,514c.

Q. [Ilyp A.M. BeicokomonekyJsapHbie coeauHenus .-M.,1981,656¢.

10. Jloces N.I1., TpocranckasE.b. XuMusi CHHTETUYECKUX MOJHUMEPOB.-
M.,1971,615c.

11. Tarep A.A. ®uszuko-xumus nojumepoB. M.,1978,544c.
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12. bpecnep C.E., Epycanmumckuit b.Jl. ®usuka u  xumusd
MakpoMoeKyi.-M.,1965,509c.

13. Kaprun B.A., Caouumckuii I'.JI. Kparkue oduepku no Gpu3mKo-xuMuu
noauMepoB.-M.,1967,231c.

14. Anoxin B.B. Ximig 1 ¢i3uko-xiMmis nomimepiB. “Buma mikona”.-
K.,1971,370c.

15. Jlocee W.II., ®enoroBa O.4. Ilpaktukym7 10  XUMHUH
BBICOKOMOJIEKYJISIPHBIX coenHeHni .-M.,1962,228c.

16. Kyxapckuit M., Jlungeman $., ManbueBckuit ., PabGexk T.

JlaGopaTtopHble pabOTBl 1O XUMUU U TEXHOJOTUU TMOJIMMEPHBIX
marepuano.-M.,1965,393c.

17. I'puropee A.Il., ®enoroBa O.f. JlaGopaTopHbI MNpPaKTUKYM IO
TEeXHOJIOTHH Itactuueckux mac, 9 1.11.-M.,1977,248c¢.,264c.

18. Peitxcpenrn B.O., Epxoa JI.H., Py6anm B.JI. JlaGoparopHsiii
NPaKTUKYyM IO CUHTETUYECKUM Kayuykam.-JI.,1967,226c¢.

19. beprene I'.'M., 3enener 10,B. ®uszuka m MexaHWKa MOJUMEPOB.-
M.,1983,391c.

20. Kynesne B.M., IlepmneB B.A. ®uzuka v XuMusi MOJIUMEPOB.-
M.,1988,312c.

21. [IpakTuKyM MO BBICOKOMOJIEKYJSAPHBIM coeauHeHusM.llog pem.qi.-
kopp.AH CCCP B.A.Ka6anoBa.-M.,1985,223c.

22, PykoBoACTBO K mpakTHueckuM paboram mo xumuu noiumepos. [lox
pen.nipod.B.C.MBanosa.-JI.,1982,173c.

23. Mertoanueckoe PYKOBOJICTBO K IIPAKTUKYMY o

BBICOKOMOJIEKYJISIDHBIM  coeuHeHUsIM.. CoctaButens pou.llyp A.M.-
Kumnnesckuii rocynuepcutet.-1977,40c.

24, CoipomsataukoB B.I'., ®epopoa N.IL.Metonuueckue ykazaHusi K
MPAKTUKYMY “XUMMSI BBICOKOMOJIEKYJISIPHBIX COCAUHEHUM ISl CTYJICHTOB
xumuyeckoro gakynpreTa”.-K.-KI'Y.,1981,14c.

25. OcoBHOIl MpakTUKyM IO opraHudyeckod xumuu. IlepeBom ¢
Hemenkoro a.Xx.H.B.M.Ilorammosa.-M.,1973.

MHNEPEJIIK IIUTAHB JJIS HIAI'OTOBKU J0 ICIIUTY
1.T'omoBH1 BIIMIHHOCTI BUCOKOMOJICKYJIIPHUX CTIOTYK BiJl HU3bKOMOJIEKYIISIPHUX
CIIOJTYK

2.MoHomepH, OTIroMepH, BUCOKOMOJEKYIISIPHI CTIOTYKH.

3.Knacudikarisi BECOKOMOJEKYIJISIPHUX CIIOTYK.

4. TlonikoHACHCAIIHHUI METOJT CHHTE3Y MOJIMEPIB.

5. MoHOMepH 7151 peakIlii MoJIiKOHICHCAITI.

6. ["'omomoiKOHIeHCAIlisS Ta TeTePOTIOIIKOHCHCAITIS.

/. ITonimepaHanoriyii NepeTBOPEHHS.

8. ®enono —dopmanpaeriqai cMonu.( HOBONAKH, pe3osn, pe3uTH). CuHTE3 Ta
3aCTOCYBAaHHS



9. YTBOpeHHs ciTUaTol CTPYKTYpH MOTIMEPIB.

10 CevyoBuno-popmanbaerinai cmonu. CUHTE3 Ta 3aCTOCYBaHHS
11. Menamino-popmanbaeriaai cMoiau. CUHTE3 Ta 3aCTOCYBaHHS
10. Ankigni cmonu. CUHTE3 Ta 3aCTOCYBaHHS.

11. Enokcunni cMonu. OTBepKyBayl €MOKCUIHUX CMOJI.

12. Knacudikanis kieis.

13. BupoOHUITBO CHHTETUYHUX KJIEIB.

14. CucremaTuyHui SKICHUIN aHai3 KJIEiB.

15. JIBOKOMITIOHEHTH1 OJIIMEPHI CUCTEMHU.

16. /liarpamMu cTaHy CUCTEMH MOJIIMEP-PO3UUHHHUK.

17. Jlparni. Ix oco6muBocTi.

18. IoHHOOOMIHH1 BUCOKOMOJIEKYJISPHI CTIOJTYKH.

19. Karionitu. 3acTocyBaHHs.

20. AnioHiTH. 3aCTOCYBaHHSI.
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