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1. HEJIN OCBOEHUS JUCHUIIJINHBI
L{enbro 0CBOEHUS TUCHUIUIMHBI «XUMHUS MIOJTUMEPOB» SIBISIETCSA pPa3BUTHE IOHUMAaHUS CYyILl-
HOCTH XMMHYECKHX IPOIECCOB IMOJIYUYECHHUS MOJMMEPHBIX MAaTepHAlIOB, Pa3HOBUIHOCTEH CIOCOOOB
CHHTE3a, 0COOCHHOCTEW CTPOCHUS BBICOKOMOJIEKYJISIPHBIX COSAMHEHUH.
3aayn: u3y4eHHnEe TEOPETUUECKUX ACIIEKTOB XUMHUH MOJIUMEPOB, MPUOOPETEHHE U 0TPabOT-
Ka [IPaKTUYECKUX HABBIKOB IIPOBEJEHUS IKCIEPUMEHTOB 10 IOJYYEHHUIO MTOJIMMEPOB PAa3IMUYHBIMU
criocob6amu B 1a00paTOPHBIX YCIOBUSIX.

2. MECTO JUCHUIIJIMHBI B CTPYKTYPE OIIOII
Juctumimaa XuMusl MOJMMEPOB OTHOCHUTCS K 00s3aTeNbHOW 4YacTH OJOKa AWCIMILINH
yaeOHoro riana HanpasiaeHus 18.03.01 Xumudeckas TEXHOJIOTHS.

3. INTAHUPYEMBIE PE3YJIbTATBI OBYYEHUA 110 JUCIUIIJINHE

[TnarupyemMbie pe3ysabTaThl OOYYEHUs IO JAUCHIUIUIMHE, COOTHECEHHBIC C IIAHHPYCMBIMU
pesynbratamu ocBoeHust OIIOIT (koMneTeHIMAMEI U UHIUKATOPAMU JIOCTHKEHUST KOMIICTSHIIHIA )

dopMupyemble [Imarupyemsbie pe3ynbTaThl OOyUYeHHS MO0 TUCIUILINHE, B COOTBET- | HammeHoBaHume
KOMITETEHIINHT CTBUHU C UHAMKATOPOM JOCTHKEHUsI KOMIIETCHIUN OLIEHOYHOTO
(xox, conepxane | HMHAMKATOP NOCTHXKEHHS KOM-| Pe3ynbTaThl 00y4EHHs M0 JUCIH- cpencrTaa
KOMIICTCHIIHH) METCHIINY [UTHHE
(K00, codepoicanue UHOUKamopa
OIIK-1. Cmocoben | OIIK-1.1 3Haer Teoperuueckue | 3raem: kinaccudukanuio u ctpoeHue | TecToBbIE BOIPO-
n3y4darb, aHaJlU3U- OCHOBBI XHUMHUH, TMPUHIUIIBI OJIMMEPOB Ppa3JInIHbIX KJIaCCOB, ChbI
pOBaTh, HCIONB30- | CTPOCHHS BEIIECTBA, MEXAHU3MbI | CIIOCOOBI TOJIYYCHHUsS TOJIMMEPOB H
BaThb MEXaHU3MBI N 3aKOHOMCPHOCTH IIPOTCKaHUA MOHOMCEDPHBI IJId UX MOJYUYCHUSA; MEXa-
XUMHUYECKUX pEaK- XUMHYCCKHUX peaKuHﬁ HU3MBbI peaKI_[I/Iﬁ MOJIYYCHUS MOJIUME-
LA, [POUCXO/s- POB U BIHMSIHUE Pa3IMYHBIX (PAKTOPOB

IMUX B TEXHOJOTH-
YECKUX IMpoLeccax
H OKpY>KarolleMm
MHpE, OCHOBBIBASACH
Ha 3HaHUSX O CTPO-
E€HHUU BEIIECTBA,
MPUPOJIE  XUMUYe-
CKOM CBSI3U U CBOIi-
CTBaX  pa3IUYHBIX
KJIaCCOB  XHMHUE-
CKHX  DJIEMEHTOB,
COCIUHEHNH,  Be-
LIECTB U Marepua-
JIOB

Ha IPONLCCChI MOJTYUCHUS U CBOMCTBa
NOJIMMEPOB; OCHOBHBIEC METO/JblI CHUH-
T€3a MNOJUMEPOB; MPUPOAY XHUMHUYC-
CKUX B MNOJUMEpaAX s NOHUMAHHWA
HX CBOMCTB M MEXaHH3Ma XHMHYC-
CKHX U (1)H3I/IKO-XI/IMI/I‘ICCKI/IX mpouec-
COB B HHUX.

OIIK-1.2 YMmeeT aHaIM3MpOBATH
W MHTEPIOJINPOBATH PE3YJIBTATHI,
MOJy4E€HHBIE B X01€ XUMHYECKHIX
HKCIEPUMEHTOB

Ymeem: npumeHsTh 3HaHUS O IPUPO-
Jie MOHOMEpa, MEXaHH3Me U yCIOBH-
X PpEaKUUH T[OJY4YeHHs IOJMepa
JUISL  ONpEeNICHUsT BO3MOXHBIX I10-
OOYHBIX TIPOLIECCOB, CTPYKTYpPHl U
CBOMCTB  IMOJYy4aeMOro IOJHMEpa;
CHHTE3UpOBATh OCHOBHBIC MPOMBIII-
JICHHBIE MOJIMMEPHI B JIAGOPaTOPHBIX
YCIIOBHSIX.

OIIK-1.3. Bunmageer HaBBIKAMHU
MPOBEJICHUS] XUMUYECKOTO DKC-
MepUMEHTa, METOJIaMU HUCCIIEO-
BaHMS CBOWCTB BEIIECTB U MarTe-
pHuaioB

Braoeem: 9KCIEPUMCHTATEHBIMA
METOJIAMH CHHTE3a TOJHMEPOB; Me-
TOUKAMH pacyeTa COCTaBa UCXOIHOM
CMECH ISl TIOJYYCHHUS MOJIMMEPOB U
COMOJIMMEPOB  33JaHHOTO  COCTaBa
pa3IUIHBIMU CTIOCO0aMHU.




4. OBBEM U CTPYKTYPA JUCHUIIJIMHBI
TpyaoeMKOCTh JUCHUILTUHBI COCTABIISET:
7 3aueTHBIX eanHUL, 252 yaca 11t 04HON (HOpMBI 0OyUeHHs
7 3aueTHBIX eauHMIL, 252 Yaca il 3209HOH hopmbl 00y4ueHus (5 j1eT)
6 3a4yeTHBIX euHUL, 216 YacoB W1 3204HOH GopMbl 00yUeHHS (YCKOPEHHOE 00y4eHue, 3 Toa 6 MecsIeB)
7 3a4eTHBIX eauHuIl, 252 Yaca Jiist 3a04HON (popMbl 00yueHus (YCKOpeHHOe 00ydeHue, 3 rosia)

TemaTnuyeckuii niian
¢opma o0yuenusi — ounas

Bunsr yueOHON pabOTHI, BKITIOYAs
CaMOCTOSTEIFHYIO PabOTy CTY/ICH-
TOB s
5 U TPYJIOEMKOCTS (B Yacax) L§ DopMBI TeKYIIIEro
E = KOHTPOJIS
No HaunmenoBanue tem u % % = = '3 % yCIIEBAEMOCTH
. /;1 /MM pa3ienoB/TeM g ° E & § 5 (hopma mpomexy-
JUCIUILINHBI 3 5 s g, 3 g TOYHOI
5| £ 2 2 § S g aTTecTanuu
=g |8 |E |&§ g
= 2 S S 3 3
v O
£ g = 8
1 o 0
g S S
= = ©
1 Beenenue. OcHoBHBIC | 5 1 2 6
MOHSTUS XUMHUH 10~
JIMMEPOB
2 OCHOBHBIE CTIOCOOBI 5 2-3 |4 6
MOJIYYCHUS TTOJTUME-
poB
3 Panukansaas monm- 5 4-6 | 6 16 22 PK 1
Mepu3anus
4 Katronnas noaume- 5 7-8 | 4 8 12
pu3ais
5 AHHWOHHAS TTOJTMMeE- 5 9- |4 12
pu3anms 10
6 AHHOHHO- 5 11 | 2 10
KOOD/IMHAIIMOHHASI
MOJIMEPH3ALIHs
7 [Tonumepwuzanus mo 5 12 |2 8 PK2
KapOOHHUJILHOM TPpyI-
e
8 [Monumepu3arus 5 13 |2 8
IIUKJIOB
9 Comnonumepu3arus 5 14- | 4 22
MOHOMEPOB 15
10 TTonukoHIeHC AL 5 16- | 4 8 22
17
11 Xumuueckue npe- 5 18 | 2 4 16 PK3
BpAIlIEHHs TIOJIUME-
poB
Bcero 3a 5 cemectp 36 36 144 Ix3amen (36 4.)
HToro no AucumiinHe 36 36 144 Jx3amen (36 u.)




TemaTnyeckui miaan

¢hopma o0yuenusi — 3a0unas (5 Jier)

Buapl yueGHOIT pabOTHI, BKIFOUYas
CaMOCTOSTEIBLHYIO Pa0OTy CTY/ICH-
TOB s
- U TPYJIOEMKOCTSH (B Yacax) é DOpMBI TEKYILIEro
§ g* KOHTPOJIS
No HaunmenoBanue tem u % % 5 z ’§ % yCIIeBaeMOCTH
. /I_I /Mnu pa3nenos/TeMm S S E S S 5 (dhopma npomexy-
JUCIUILIAHBI 3 5 s 8 3 & TOYHOM
X E 2 2 g § % aTTeCTAIINN
= T & o R O
= g RS
= S g
=" = <
1 Beenenne. OcHOBHBIE 1 10
[IOHATUS XUMUH I10-
JIMMEPOB
2 OCHOBHBIE CIIOCOOBI 2-3 10
MOJTYYCHHS TIOJIUME-
poB
3 Panukansnas monu- 4-6 | 2 6 30 PK 1
MepH3anus
4 Karunonnas moanme- 7-8 | 2 19
pusaims
5 AHHOHHAS TIOJIUME- 9- |2 20
pusanus 10
6 AHNOHHO- 11 | 2 20
KOOpAWHAIIMOHHAS
MOJIMEPH3ALIHs
7 [Tonumepuzanus mo 12 10 PK2
KapOOHHUJIBHOM TpyI-
e
8 IMomumepu3arus 13 10
LUKIIOB
9 CononuMmepu3anus 14- 30
MOHOMEPOB 15
10 TTonukoHmeHcaus 16- | 2 4 30
17
11 XuMHUYECKHUe mpe- 18 |2 4 10 PK3
BpaIleHHs [OJTHMe-
poB
Bcero 3a 7 cemecTp 12 14 199 Ox3amen (27 4.)
HToro mo gucuumnjinHe 12 14 199 Ox3amen (27 4.)




TemaTnuyeckuii niian
(¢opma o0yuenust — 3a04Hasi (yCKOpeHHOe 00y4eHue, 3 roaa)

Buapl yueGHOIT pabOTHI, BKIFOUYas
CaMOCTOSTEIFHYIO PA0OTy CTY/ICH-
TOB s
- U TPYJIOEMKOCTSH (B Yacax) é DOpMBI TEKYILIEro
§ g* KOHTPOJIS
No HaunmMeHoBanue TeM 1 % % 5 z '3 % yCIIeBaeMOCTH
. /I_I /Mnu pa3nenos/TeMm S S E S § 5 (dhopma npomexy-
JUCIUILIAHBI 3 5 s 8 3 & TOYHOM
5| E 2 2 SRS g aTTecTanuy
I E |5 |E |&% g
[} O o Ny <
= T & NS O
= g = s
: ¢ | &
=" =] <
= = ©
1 Beenenne. OcHoBHBIE | 4 1 10
MTOHSTHS XUMHH TI0-
JIMMEPOB
2 OCHOBHEIE CITOCOOBI 4 2-3 10
MOJTYYCHHS TIOJIUME-
poB
3 Panukansaas monu- 4 4-6 | 2 4 30 PK 1
MepH3anus
4 Katuonnas nonnme- 4 7-8 | 2 20
pusaims
5 AHWOHHAS TIOJIUME- 4 9- 1 20
pusanus 10
6 AHHOHHO- 4 11 |1 20
KOOpAWHAIIMOHHAS
MOJIMEPH3ALIHS
7 [Tonumepuzanus mo 4 12 10 PK2
KapOOHHUJIBHOM TpyI-
e
8 IMomumepu3arus 4 13 10
[UKIIOB
9 CononuMmepu3anus 4 14- 30
MOHOMEPOB 15
10 TTonukoHmeHcaus 4 16- | 2 4 30
17
11 XuMHUUYECKHUe mpe- 4 18 |2 4 13 PK3
BpaIleHHs [OJTHMe-
poB
Bcero 3a 4 cemecTp 10 12 203 Ix3amen (27 4.)
HToro mo AMCIHUAILINHE 10 12 203 Ox3amen (27 4.)




TemaTnyeckui miaan

(popma o0yuenus: — 3a04Hasi (yCKOpeHHOe o0y4eHne, 3 roaa 6 mecsinen)

Buapl yueGHOIT pabOTHI, BKIFOUYas
CaMOCTOSTEIBLHYIO Pa0OTy CTY/ICH-
TOB s
- U TPYJIOEMKOCTSH (B Yacax) é DOpMBI TEKYILIEro
§ g* KOHTPOJIS
No HaunmMeHoBanue TeM 1 % % 5 z ’§ % yCIIeBaeMOCTH
. /I_I /Mnu pa3nenos/TeMm S S E S S 5 (dhopma npomexy-
JUCIUILIAHBI 3 5 s 8 2 3 & TOYHOM
X E 2 2 S § g aTTecTanuu
= T & o R O
= g RS
3 3 &
=" =] <
= = ©
1 Beenenne. OcHOBHBIE 1 6
MTOHSTHS XUMHH I10-
JIMMEPOB
2 OCHOBHEIE CITOCOOBI 2-3 4
MOJTYYCHHS TIOJIUME-
poB
3 Panukansaas monu- 46 | 1 4 30 PK 1
MepH3anus
4 Katuonnas nonnme- 7-8 | 1 10
pusaims
5 AHHOHHAS TTOJINMeE- 9- |1 20
pusanus 10
6 AHHOHHO- 11 |1 20
KOOpAWHAIIMOHHAS
MOJIMEPH3ALIHs
7 [Tonumepuzanus mo 12 5 PK2
KapOOHHUJIBHOM TpyI-
e
8 IMomumepu3arus 13 10
[UKIIOB
9 CononuMmepu3anus 14- 30
MOHOMEPOB 15
10 TTonukoHmeHcaus 16- | 1 4 30
17
11 XuMHUUYECKHUe mpe- 18 |1 10 PK3
BpaIleHHs [OJTHMe-
poB
Bcero 3a 5 cemectp 6 8 175 Ox3amen (27 4.)
HToro no aAucuminHe 6 8 175 Ix3amen (27 4.)




Conep:kaHue JeKUMOHHBIX 3aHATHI M0 TUCUUIIIMHE

Tema 1. Bseoenue. OcrogHble NOHAMUSA XUMUU NOJTUMEPOB

Cooeporcanue memol. Knaccudukanus BemecTB: HU3KOMOJECKYJISIPHbIE U BBICOKOMOJICKYIISIPHBIC,
MOHOMEpBI, OJUrOMepbl, moauMepbl. OCOOEHHOCTH MOJMMEPHOIO COCTOSIHUS BEILIECTBA: IEMHOE
CTpOCHHE, THOKOCTh, BBICOKAs MOJICKYJISIPHAS Macca, MOJUIUCIEpCHOCTh. OCOOCHHOCTH XMMHYe-
CKOTO MoBeJZieHHs] MakpomodeKyi. Kinaccudukanus moinuMepos: Mo MPOUCXOXKACHUIO, IO XUMHYe-
CKOMY CTPOEHHIO, IO IPUPOJIE AaTOMOB OCHOBHOM II€ITH, IO TOMOJOTHHU, 110 OTHOIIIEHHUIO K HarpeBa-
HUI0. PerynsipHocTh MoJIMMepoB.

Tema 2. Ocnogmnbie cnocobbl noLyYeHust NOIUMEPOS

Cooeporcanue memol. Tlonmmmepusanusi, MOJTUKOHICHCAIMS, MOJMMEPAHAIOTHYHBIC TPEBPAICHHS
(ompenencuue). [lomumepusaius kak HanOoJiee PaCIpPOCTPAHEHHBIM CIIOCO0 MOTYYCHHS MOJIMME-
poB. CriocoOHOCTh MOHOMEPOB K TIOJMMEPH3AIMU: BIIMSHUE TEPMOIMHAMUYECKOTO U KUHETHYE-
CKOro (haKTOpOB, JACMOTUMEpPHU3ALUST U HOJMMEPH3AIMOHHO-ICIOIMMEPH3AIIMOHHOE PaBHOBECHE.
CriocoOHOCTh BUHMJIOBBIX MOHOMEPOB K TIOJMMEPH3AIMU 110 Pa3IMYHBIM MeXaHU3MaM (pajuKalib-
Hasi, noHHAs1). OCHOBHBIC MTPOMBIIIJICHHBIC MTOJIMMEPBI, MOHOMEPHI IS MX IMOJYYCHUS U PEaKIUu
o0Opa3oBaHHs.

Tema3. Paoukanvhas noaumepuzayus

Cooeporcarnue memvi. O0IIME TTOTOKEHUS], OCHOBHBIE cTaauu. HUmupoBanue, nHuuaropsl. Cra-
IMsl pocTa Lienu, OOpbIB LENH, Nepeada Henu. BriBoa KHHETHYECKUX YpaBHEHUH CKOPOCTH M CTe-
TIEHH MTOJIMMEPHU3AIIH U 3aBUCIMOCTD 3THX NapaMeTPOB OT pa3iuyHbIX (hakTopoB. HTHOMpOBaHue
panukaibHOi nmonumepusanuu. CriocoOHOCTh BUHMIIOBBIX MOHOMEPOB K PaJMKaJIbHOW MOJIMMEPH-
3anuu. CriocoObl MPOBEACHUS PaIUKAIBHON IMOJIMMEPU3allui: B OJIOKE, B paCTBOpPE, B CYCIIEH3UH, B
MYJIbCUU.

Tema 4. Kamuonnas nonumepusayus

Cooeporcarnue memvi. O0IIME TTONOKEHHS], OCHOBHBIE cTaauu. HULIMMpoBanue, nHuuatopsl. Cra-
ISl pocTa Lenu, OOpbIB LENH, Nepeaada Henu. BriBoa KHHETHYECKUX YpaBHEHUH CKOPOCTH M CTe-
[IEHU MOJMMEpPU3alUU. 3aBUCUMOCTh CKOPOCTH MOJMMEPU3alMU U MOJIEKYJISIpHOW Macchl MoJyya-
€MOro HoJMMepa OT pa3IMyHbIX (PAKTOPOB NPOBEIEHU KaTHOHHON noiauMepu3anuu. CnocoOHOCTh
BUHUJIOBBIX MOHOMEPOB K KATHOHHOH noiumepu3annu. Oco0eHHOCTH KaTHOHHOM MOJMMepU3allii,
OIIPEACIAIONINE €€ TPOMBIIIJIEHHOE TPUMEHEHNE.

Tema 5. Anuonnas nonumepuzayus

Cooeporcarnue memvi. O0IIME TTOTOKEHUS, OCHOBHBIE cTaauu. HULIMMpoBaHue, nuuuaTopsl. Cra-
ISl pocTa Lenu, OOpbIB LEeNH, nepeaayda nenu. «Kussie» nonuMepsl. BbIBoJ KHHETHUECKUX YpaB-
HEHUI CKOPOCTH U CTENEeHH NojJuMmepu3anuu. Biausaue panuyable GakTOpoB HA aHUOHHYIO MOJIN-
Mepu3zanuio. CnocoOHOCTh BUHUIIOBBIX MOHOMEPOB K aHMOHHOM MOJIMMEpU3aLInH.

Tema 6. AHUOHHO-KOOPOUHAYUOHHAS NOTUMEPUIAYUSL
Cooepocanue memol. KatanmzaTtopsl, ux cnemudpuueckoe aevictsue. Craauu nporecca. Karanuza-
topbl [{urnepa-Hatra. MIX mpupona, cxembl noauMepu3aluu Ha Katanuszatopax llurnepa-Hartra.
CrepeoperynisspHOCTh 00pa3yrouxcs MoIUMepoB. BbIBO ypaBHEHHsI CKOPOCTH MOJIMMEPHU3ALINU.
Obnactn npuMeHeHus: katanuzatopoB Llurnepa-Harra. m- AnnuibHbIE KOMIUIEKCHI TIEPEXOTHBIX
MeTaiioB. OKCHIHO-METAJUINYECKUE KaTalu3aTOPhI.

Tema 7. [lonumepuzayus no KapOOHUILHOU epynne

Cooepoicarue memvl. MOHOMEpBI ISl TaHHOTO TUIIA TTOTUMEPU3AINH, cCIelIUPHIEeCKre 0COOCHHO-
CTH TIPOIIECCa, OCHOBHBIE MEXaHU3MBI MOJUMEPHU3AIIUN 110 KapOOHWIBHOU TPYIINe: aHUOHHAS, Ka-
TUOHHAs, 3aKOHOMEPHOCTHU MpoTekaHusd. [lomumepusanust ¢ AByMs pa3iuyHbIMU MOJIUMEPHU3YIO-
IIUMUCS TPYTITIaMHU.



Tema 8. Ilonumepuzayus yukios

Cooepacanue memvl. MOHOMEPBI 17151 TAHHOTO THUIA MOJMMepu3anuu. BiusHue pazMepa nukia Ha
CIIOCOOHOCTh MOHOMEpA K MOJMMEPH3AIIMU U JIETKOCTh MPOTEKaHus Tporecca. KatnonHas u aHu-
OHHAs MOJIMMEpPU3AUs SMOKCUIOB. [ MAPOIUTHYECKUI U aHUOHHBIN MEXaHU3MbI MMOJTUMEPHU3ALUN
Kanposaktama. OcOOCHHOCTH TeUEHUS MpoIiecca.

Tema 9. Cononumepuzayus

Cooeporcanue memol. BpiBoJl ypaBHEHMsI cocTaBa comosinMepa. CKIOHHOCTh MOHOMEPOB K COIIO-
numepusanun. Cxema Andpes-Ilpaiica. Koncrantel conomumepusanun. biiok- u NpUBUTHIE COTO-
JIUMEPBI, CIIOCOOBI UX MOTYYECHHUS.

Tema 10. Ilonuxonoencayus

Cooeporcanue memwl. ObHE MONOXKEHUS. McXomHbIe BelecTBa s MOJTy4eHHs TIOJIMMEPOB TOJIU-
KOHJIeHCaluen: (yHKIIMOHAIbHbIE TPYIIBI U TUIIBI MOJUMEPOB. PeakmoHHbBIN LEHTp, (YHKIHO-
HaJIbHAs TpyIa, GYyHKINOHATIBHOCTD Y CIOBUS 00pa30BaHUs JTMHEHHBIX M PAa3BETBICHHBIX IOJIU-
MepoB. CpenHsas (yHKIMOHAIBHOCTb. PeakimoHHAas CHOCOOHOCTh MOHOMEPOB U OJUTOMEPOB,
npuniun ®nopu. Cragun oOpa3oBaHus MakpoMmosieKysn. CTeneHb KOHBEPCHUH, CPENHSs CTEIEHb
nonuMepu3anuy, ypasuenue Kaposepca. BausiHue pa3nuysbix GpakTopoB Ha CKOPOCTh Mpolecca U
MOJIEKYJIIpHYI0 Maccy. CriocoObl TPOBEICHUSI TTOTUKOHICHCAIUH.

Tema 11. Xumuyeckue npespaujenusi NOIUMEPOS

Cooepoicanue memwl. Knaccuduxanus peakuuii monumepos. [lonnmepananornyabie IpeBpaIieHus:
npeBpamenus [I1BC, nmonydenne 3pupoB nemono3sl. Peakium, mpuBoOAsIINe K YBEITUICHUIO CTe-
MIEHU MOJMMEPU3allMKU: CIIMBKA MOJIMMEPOB, OJIOK- U MPUBHUTAs COMONIMMepu3anus. Peakiuu, npu-
BOJSIIME K YMEHbBILIEHUIO CTEIIEHH MOJIMMEPU3aluu: AeCTpYKIMs. BUsbl U IpUMephl 1ECTPYKLUU.

Conep:xanue J1a00paTOPHBIX 3aAHATHH MO TUCUHMILINHE

Tema 3. PagukanbHas mOIMMepU3aLIUS
Cooeporcanue nabopamopnvix sanamuil. [lonumepusanus (CTUpoia, METUIMETaKpUiaTa) B Macce
(6noke). [Tonumepusanus (cTuposia) B SMyJIbCUU

Tema 4. KatnoHHas monuMepu3anus
Cooeporcanue nabopamopnwix 3anamuti. [lonumepuzanus (crupona, T/IN) B macce

Tema 10. ITonukoHaeHCALIUSA
Cooeporcanue nabopamopnuix 3anamui. Ilonydenne cnoxHoro noiaudpupa

Tema 11. Xumuueckue mpeBpaIieHus moJIuMepoB
Cooeporcanue nabopamopnuuix sanamuii. Izydenue s¢gdexra crabunusaniy moJTuBUHIIXKJIOPUIA

5. OHEHOYHBIE CPEJIACTBA JJIs1 TEKYHIEI'O KOHTPOJISI YCIIEBAEMOCTH,
IMPOMEXYTOYHOM ATTECTAIIMA IO UTOT'AM OCBOEHUSA JUCIHUATIJIAHBI U
YYEBHO-METOJUYECKOE OBECIIEYEHUE CAMOCTOSTEJBHOMU PABOTHI
CTYIEHTOB

5.1. Tekyuuii KOHTPOJIb YCIIEBAEMOCTH

Texyiuuit KOHTPOJIb OCYIIECTBIISIETCS TPU pas3a 3a ceMecTp (peHTHuHr-koHTpoub 1, 2, 3) mo
pe3yiabTaTaM IIPOBEIEHHUS CIECAYIOIINX KOHTPOIBHBIX MEPOIIPUATUN:



Ne KoHTponupyemblii pazaen JUCHUILTHHBI HaumeHnoBaHue oneHOYHOTO [Tepnox npoBeneHus
CpeacTBa
1 Beeaenue. OCHOBHbBIE IOHSATHUSI XMMHHU MTOJIUMEPOB. Tect PK 1
OCHOBHBIE CTIOCOOBI ITOTYYEHUSI TOTUMEPOB.
2 | PanukanpHas monmmMmepu3anis Kontponsuas pabora PK2
3 Honnas nonumepuzanus. AHUOHHO- Tect
KOOpAMHAIIMOHHAS NonuMepu3anus. [lomimepuza-
IS 110 KapOoHMIHHOH rpymme. [lomnmepnsarus
IMKJIOB
4 | Comonmmepu3aIiiisi MOHOMEPOB KonTtponsHas pabora PK3
5 | lonmukoHneHcanus. XUMHUYECKHE TIPEBPAIICHUSL Kontponsuas pabora
HOJIIMEPOB
5.2. [IpomeskyTOUYHAS aTTeCTALMS 10 HTOraM OCBOCHUS M CIUIIINHbBI
Bonpocsl U1l MOATOTOBKH K 3K3aMeHY
1. OcHoBuble nousatus xumuu noaumepons: BMC, HMC, monomep, onuromep, mojmmep, Cro-
COOBI MOJIY4YCHHS OJIMTOMCPOB U IMOJIUMCPOB. Ocobennoctu IIOJIMMECPHOI'0 COCTOAHUA BC-
mIeCTBa.
2. Knaccudukamus moaaMepoB M0 pa3IMYHbIM MPU3HAKAM: IO MMPOUCXOXKIACHHUIO, IO XHMHYEC-
CKOMY CTPOEHHIO, 110 MPUPOJE aTOMOB OCHOBHOM IIEMH, I10 TOIOJIOTUU (CTPOEHUIO OCHOB-
HOI1 nenun). Perynsipabie nomumepsl. TepMOIIacThl U peaKkTOIIACTHI.
3. OcCHOBHBIC CTaJIUM OCYIISCTBIICHUS MOJIMMEpU3aui. MOHOMEPHI I OCYIICCTBICHUS T10-

JIMMECpU3alluid OCHOBHBLIX ITPOMBIINIJICHHBIX ITOJIMMCPOB. Cr1ocoOHOCTh BUHUJIOBBIX MOHOMeE-
POB K IOJIMMCPU3ALHH.

PapuxkannHas MMOoJIUMEpHU3aluAa

1.

9.

WMannuupoBaHie paguKaIbHOW MOJIMMEpH3aUU: TepMHUYecKoe, (POTOMHUIIMUPOBAaHHUE, pa-
JIUAIMOHHOE MHHUIIMHPOBAHUE, OKHCIUTEIbHO-BOCCTAHOBUTEILHOE WHUIIMUpPOBaHUE (TIpU-
Mepbl HHUIIMATOPOB U MEXaHU3M 00pa30BaHMs CBOOOJHBIX PAAUKAIOB U3 HUX). D PexTus-
HOCTh MHULIUUPOBAHHUS.

Cranusa pocra nenu. CriocoObl MPUCOEANHEHUS] MOHOMEPOB K Makpopaaukany: [-X, X-T,
I'-I', X-X (paccmoTpeTh Ha puUMepe KOHKPETHOIO MOHOMEDA).

OOphIB 1IeNH: peakluy peKOMOMHALIMU U AUCIPONOPLHUOHUPOBAHUS (PACCMOTPETh HA MpU-
Mepe TOTMMEpH3aIHKA KOHKPETHOTO MOHOMEPA).

[Tepenaua nenu, Ha MOHOMEp, MOJIMMEP, MHULIUATOP, PACTBOPUTEND (PacCMOTPETh HA MpU-
Mepe TOJIMMEpH3aIA KOHKPETHOTO MOHOMEPA).

BbIBOj ypaBHEHMSI CKOPOCTH pOCTa LENH B paJAUKaIbHON MosmMepu3alun. JiI1MHa KuHeTu-
YEeCKOM IIeNH U €€ 3aBUCUMOCTb OT Pa3In4YHbIX (pakTopoB. OCHOBHOE ypaBHEHHE KUHETHKHU
nonuMepu3anuu (0e3 BEIBOA).

CnocoObl HHTMOUPOBaHUS PaIUKaAIbHON MOJIMMEPU3ALINH.

BausiHue ocHOBHBIX ()aKTOPOB Ha MPOLECC MOJUMEPHU3ALMY BUHUIOBBIX MOHOMEPOB: TEM-
nepaTypa, AaBlieHHE, KOHIIEHTPAIIUH UCXOHBIX BemecTB. [ enp-a¢dexT.

CrpoeHne U peakMOHHAs COCOOHOCTh BUHMJIOBBIX MOHOMEPOB K pajJilKajIbHON MOIMMe-
pusarmu. [IpaBuiio aHTHOATHOCTH.

Crioco0b! poBeieHNs! paAuKaIbHON MOJTUMEpHU3aliu: B OJI0Ke, B pacTBOpE, B CYCIICH3UH, B
OMYIIbCUH.

Karnonnas MOoJIMMEpU3al

1.

2.

WHunurpoBaHie KaTHOHHOHN MOJTMMEPHU3alii: OCHOBHBIC HHHUIIHATOPHI — IMPOTOHHBIE KHC-
JIOTBI ¥ aIPOTOHHBIC KUCIIOTHI.

Craaus pocTa IeNK B KATHOHHOHN MOJMMepH3anuy (pacCMOTPETh Ha IIPUMEPE MOJIMMEpH3a-
UM KOHKPETHOTO MOHOMEPA).

OOpsIB ¥ Tepeaaya Iend B KATHOHHOM MOJMMEPU3alii (pacCMOTPETh HA MPUMEpPE IMOJIH-
MEpHU3allii KOHKPETHOTO MOHOMEDA).

BoiBoj ypaBHEHHUsT CKOpOCTH pocTta Ienu. CreneHb monuMepu3anuu (0e3 BbIBOAA ypaBHE-
HUSA).



5. BnusHue pa3nuyHbIX (HakTOPOB Ha CKOPOCTh MOJIMMEPHU3ALMU U MOJIEKYJISIPHYIO Maccy IpH
KaTHOHHOW MOJMMEPHU3AIMU: YCIOBUS POBEICHUS, CTEXHOMETPUUYECKHI COCTaB peareHToOB,
MPUCYTCTBUE TPUMECEH.

6. PeaknuoHHas cnocoOHOCTh BUHMIIOBBIX MOHOMEPOB B KATHOHHOW MOJIMMEPHU3AIINH.

AHMOHHas TOJIMMEPU3aALUL

1. MuunuupoBaHWe aHUOHHOW IMOJIMMEPU3ALUN CBOOOJHBIMH AHHOHAMHM M TIOJSPHBIMH CO-
€IMHEHUSIMU OCHOBHOI'O XapakTepa.

2. Cranus pocra ey B aHUOHHOW MOJIMMEpH3anuu (pacCMOTPETh Ha MpHUMEpe MOJIMMEepH3a-
LIUM KOHKPETHOTO MOHOMEpA).

3. OOpsbIB 1 nepeaya Leny B aHHOHHOW MOJIMMEpU3aluy (paccCMOTPETh Ha NIpUMeEpe MOoIUMe-
pH3aIyi KOHKPETHOT'O MOHOMEPA).

4. BeiBoA ypaBHEHHUsS CKOpocTH pocTta nenu. CreneHb nosmmepusanuu (6e3 BbIBOAA ypaBHe-
HUs).

5. BnusHue pa3znuyHbX (GaKTOPOB Ha CKOPOCTh KATUOHHOW MOJMMEPU3ALIUU: YCIOBUS IIPOBE-
JICHUS, KOHLIEHTPAIHsI PEareHTOB.

6. PeaknuoHHast cnocoOHOCTh BUHMIIOBBIX MOHOMEPOB B aHMOHHOM MOJIMMEpPU3ALIUH.

AHMOHHO-KOOPAMHAIIMOHHAS TTOJMMEPH3AIIHS

1. Bunsl katanu3aTopoB aHHOHHO-KOOPAMHAIMOHHON OJIMMEpHU3aLHH.

2. CocraB xatamuzatopoB Llurnepa-Harra. OcoOeHHOCTH MONMMMEpU3aluy Ha KaTaau3aTopax
Iurnepa-Harra.

[Tonumepusanus no KapOOHUIBHOMN TpyIIIe

1. AHuoHHas nonuMepu3anus

2. Karnonnas monumepusanus

3. OcobeHHOCTH MONMMEPU3ALIUU TUMETHIIKETeHA

4. OcoOeHHOCTH MOJIMMEPHU3AIIUN aKpOJIEUHA

[Tomumepu3anus LUKIOB

TepMoanHaMuyeckue 0COOEHHOCTH Ipoliecca

[Tonumepu3anus 3NOKCUI0B

['maponuTHyeckas MoMuMepr3anus Kanpoiakrama

AHUOHHAs MOJIMMEpU3aLUs KanpoakTama

KaTtnonHas monmmepu3aius KanpojakTama

COHOJ‘II/IMepI/ISaHI/IH MOHOMEPOB

1. BeiBoa ypaBHEHUS cOCTaBa COIOJIMMEpa

2. 3aBUCHUMOCTb COCTaBa COINOJIMMEpa OT COCTaBa CMECH MOHOMEpPOB M COOTHOILICHMS KOH-
CTaHT COMOJINMEPU3ALINH

3. PeaknuoHHas crnocoOHOCTh BUHMJIOBBIX MOHOMEPOB B PAJMKaJIbHOW COIMOJIUMEpPHU3AIUH.
Cxema Andpes-Ilpaiica.

4. CrocoObl nostyyeHust 0JI0K- ¥ IPUBUTHIX COMOJIMMEPOB

ITonmmkonaeHCAIHNSA

1. MoHoMmepsl Ui OCYIIECTBICHHS TOJIMKOH/IEHCALIH.

2. PeareHTHI 17151 IOJTYYEHUS CIOKHBIX U MPOCTHIX MOTUIPHUPOB, TTOJIMAMHJIOB, TIOJINYPETAHOB,
MOJIMMOYEBHHBI, TOJIMAMUHOB, (PeHOT0(HOPMAIIBETHAHBIX OJTUTOMEPOB.

3. Pacuer cpemHeil (HyHKIIMOHATLHOCTH BEUIECTBA. 3aBHCUMOCTh CTPOCHUS MTOJIMKOH ICHCAIIN-
OHHOTO IOJIUMEpa OT cpeiHel (PYHKIIMOHATBHOCTH UCXOIHBIX BELIECTB.

4. PeaxkmuoHHas ciocoOHOCTh (PYHKIIMOHANBHBIX TPyl NMpuHIMN OIOpH U OTKIOHEHUS OT
HETO.

5. TloGovHble peakIuu W TMpEKpalleHHe pocTa MpH 00pa30BaHUM TOJIMKOHIACHCAIIHOHHBIX
MaKpOMOJIEKYJT

6. BimsHue paznuyHbIX (PaKTOPOB Ha CKOPOCTH MPOIIECCa U MOJIEKYIISIPHYIO Maccy TOJIMMepa

XUMHUYECKUE peaKIiH MOJTUMEPOB

1. Tlonumepananoruunsle npespaieHus ¢ yuactueM [1BC

2. TlonuMepaHanoruyHbIe MPEBPAILIECHUS C YYACTHEM IIeIJUTIONO03bI

3. CmmBKa B OTBEPKJICHHE TIOJIMMEPOB

4. Tlpomecchl, MPOUCXOAIIUE TPH TEPMUIECKOM TECTPYKIIMU TOTMMEPOB.

agkrownE
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5. OcobeHHOCTH (GOTOXUMUYECKOH, paIuallUOHHON TECTPYKIIUH.
6. Mexanuyeckas JeCTpYKIUs. XUMUYECKas U TEPMOOKUCIUTENbHAS JECTPYKLIUS

5.3. CamocTosiTe/IbHAsA padoTa 00y4arouerocs.

CamocrosiTeIbHAs padoTa CTyJdeHTa — BaKHEUINAs COCTABIISFONIAS OOpa30BaTEIBHOTO
mporiecca, Onpeessionias B KOHEYHOM UTOTe CTEIEHb YCBOCHUS CTYACHTOM TEOPETUYECKOTO Ma-
Tepuana. B mporecce ocBoeHHs Kypca «XUMHS ITOJIMMEPOB» CAMOCTOSITENbHAs paboTa 3aKIr0vaeT-
Csl B CIICYIOIIEM:

1. TloaroToBKa K JEKIHSM C HCIIOJIb30BAaHHEM KOHCIIEKTOB U PEKOMEHIOBAaHHOM JIUTEPATYPHI.
2. TloaroroBka K JIaDOpaTOPHBIM 3aHATUSAM U O0(OPMIICHHE OTYETOB IO JIAOOPATOPHBIM Pado-
TaM C UCTIOJIb30BAHUEM PEKOMEHIOBAHHOM JINTEPATYPHI.
[ToaroroBka K TeKyIeMy KOHTPOJIIO — TECTUPOBaHMIO. BbIloIHEHNE KOHTPOJIBHBIX PaloT.
4. V3ydyeHue HEKOTOPHIX pa3/ieloB Kypca, KOTOPhIE B JICKIIMOHHOM KypCce pacCMOTPEHBI HEZl0-
CTaTOYHO MOJHO. [Ipu 3TOM UCTIONB3yeTCS peKOMEHA0BaHHAs! TUTEpaTypa.
5. TloaroroBka K MPOMEKYTOUHOMY KOHTPOJIIO (9K3aMEH) C UCIOJIb30BAHUEM PEKOMEH/I0BaH-
HOM JTUTEpaTyphbl, KOHCIICKTOB JICKIIMH, OTYETOB IO JIAOOPATOPHBIM pabOTaM U COTJIACHO
MIEPEYHIO BOIPOCOB JIJIS IPOBEJICHUS YK3aMeHa.

w

BOHpOCLI JISL CAaMOCTOSTEIILHOM pa6OTbI CTYACHTOB

C ucnonp3oBaHUEM MaTepuaia JICKIHH U yueOHO-MeTOINYECKOW JIUTepaTyphl Ui CIeTy-
IOIUX Haubosee BaXKHBIX MPOMBIIIICHHBIX MMOJUMEPOB PACCMOTPETh: BO3MOKHBIE CIIOCOOBI MOy~
YEHMsI, PEaKIMM MOJyYeHUs, BO3MOKHbIE MEXaHU3Mbl PEaKIUii, TOOOYHBIE MPOIECCHI, BApHAHThI
KaTaan3a U HHTHOMpPOBaHUSI.

1. Homwmstunen (II2BI,ITOH/)
[Tonunponunex
[TomucTupon
[TonuBUHUIXIIOPH
[Tonumernnakpunar
[TonumernnmMerakpuar
[TonmubyTaauen
[Tonuusonpen
ITonuakpunoHATPUI
10. [TonmBuHMIAIETAT
11. denonohopMalbETHAHBIN OTUTOMED
12. TlommayTrnenTepedranar
13. TTommamun 6
14. IMonuamun 66
15. [onuyperan

©WooNO O RWN

®onp oneHouHbIX MatepuaioB (POM) ais mpoBefeHUs aTTeCTalluu YPOBHS C(HOPMHUPOBAH-
HOCTH KOMITETEHIIMI 00yJaromuxcs no JUCHUILTUHE 0()OPMIISETCS OTAEIbHBIM IOKYMEHTOM.
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6. YYEBHO-METOANYECKOE U UH®OPMALIMOHHOE OBECIIEYEHUE

T CHUTIIVHBI
6.1. KuuroodecneueHHOCTh
HaumenoBanue nureparypsl: aBTOp, Ha3BaHUE, BUJ U3- KHUT'OOBECIIEUHEHHOCTbD
Ton
JIHTHE, H3ATEBCTBO y3napps | HIAIHUHE B MEKTPOHHOM KaTasore 3BC

OcHOBHas TuTeparypa

1. 3akuposa, JI. FO. Xumus u ¢pusnka nomumepos. Y. 1. 2012 https://www.studentlibrary.ru/book/ISB
Xumus : yueonoe nocobue / JI. FO. 3akupora, 0. H. N9785788213729.html
XakumysuH. - Kazans : U3garensctso KHUTY, 2012.
- 156 c. - ISBN 978-5-7882-1372-9.

2. AxmenpsiHoBa, P. A. [IpakTukyM o o0Iie# XxumMude- 2011 https://www.studentlibrary.ru/book/ISB
CKOW TEXHOJIOTHH MoJiMepoB. YacTs 2 : yueOHOE moco- N9785788212326.html

6ue / P. A. AxmenpsiHOBa, E. U. I'puropses, A. I1. Pax-
maryiuinHa. - Kazane : Uznatenscteo KHUTY, 2011. -
93 c. - ISBN 978-5-7882-1232-6.

JlonosTHUTENBHAS TNTEPATYPA

1. Codpuna, C. FO. TexHOMOTHsI MOTUMEPOB : Y4eOHO- 2018 https://www.studentlibrary.ru/book/ISB
Metoamdeckoe nocodue / Codrura C. 0. , TemHnkoBa N9785788224367.html

H. E., Pycanosa C. H. - Kazans : KHUTYVY, 2018. - 140
c. - ISBN 978-5-7882-2436-7.

2. Ceupunos, E. B. Kuura o monumepax : cBoiicTsa u 2016 https://www.studentlibrary.ru/book/ISB
MpUMEHEHHE, UCTOPHSI U CETOAHSIIHMUIA IeHb MaTepua- N9785261010968.html

JIOB Ha OCHOBE BBICOKOMOJIEKYJISIPHBIX coenuHeHui / E.
b. CBupunos, B. K. [lyoossiii - Apxanrensck : ]| CA-
DV, 2016. - 392 c. - ISBN 978-5-261-01096-8.

7.2. llepuoauyeckue u3IaHus

1. XKypnan «Bricokomonexyinsapubie coenqunenus. Cepust Cy». CI16.: Hayka. ISSN (PRINT): 2308-1147
. Umnaxr-¢pakrop (PUHLI): 0,848

7.3. UnTepHeT-pecypchl

1. https://www.chem?21.info/info/1920487/

2. https://wiki2.org/ru

3. https://elar.urfu.ru/bitstream/10995/60950/1/978-5-7996-2399-9 2018.pdf
4. https://teach-in.ru/file/synopsis/pdf/high-molecular-compound-M.pdf

8. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHUE JUCHUIIJIMHBI

Jnis peanu3zanuy JaHHOM TUCHMIUIMHBI MMEIOTCS CHelMalbHble MOMELICHHs IS MPOBEe-
HUS 3aHATHI JEeKIMOHHOTO Tuma. JJaboparopHble paboThl MPOBOAATCS B CIIELUAIN3UPOBAHHOM Ja-
60paTopuy XUMHUHU U (PU3UKH MTOTUMEPOB.

JlaGopatopust XuMHA U (GU3UKK TTOJTMMEPOB OCHAIIEHA CIIETYIONUM 000pYI0BaHHEM: IIKa()
BBITSDKHOM, BEChl aHAJIMTUYECKUE, BEChl TEXHUYECKHE, YCTaHOBKA ['emiepa as onpeneneHus tep-
MOMEXaHUYECKOTO TOBEJICHUS MTOJUMEPOB, MPUOODP ISl U3MEPEHHS BIAXKHOCTH MaTepHajoB testo
606-2, aBToMaTHYECKH TIOTEHITMOMETpUIecKuii TuTparop «Tutpuon-Ilpodu», aBroTpanchopma-
TOpBI, Ha0OPBl XMMHMYECKOW IOCYABl U PEaKTHBOB, MpecC TUAPABINYECKHH, MeTallTnuecKue
npecc- (OPMBI, KOMITJIEKT XUMHUECKOW MOCY bl U PEAKTUBBI.

[lepeyenp nuuEeH3MOHHOrO mporpamMmmHoro obecnedenus: Windows 7; Microsoft Open
License 62857078; MS Office 2010 Microsoft Open License 65902316
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