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1. IHEJIM OCBOEHUA JUCHHUITJINHBI

Heassmu  u3yyeHuss aucuumiamubl «HMcciaenoBanme u  (PU3NKO-XMMUYECKHE
CBOMCTBA MOJIMMEPOB) SABJISIOTCS:
— 3HAKOMCTBO CTYJIEHTOB C OCHOBAMH HAYKH O MOJIMMEPAX U €€ BAKHEHUIIMMHU MPAKTUYCCKUMU
MPUIOKEHUSIMH;
— BOOPYXHUTh OyIYIIMX CIECHHAIUCTOB — XUMHUKOB TJTyOOKMMH TEOPETHYECKUMH 3HAHUSIMH H
MPaKTUYECKMMH HaBbIKAMHU B JIAaHHON 00JIACTH XUMHUU M (DU3UKH MOJMMEPOB, HEOOXOIUMBIMU
JUISL KX TIPOM3BOJICTBEHHOW M HAYYHOU JIEATEIIbHOCTH.

MECTO JUCHUIIJIMHBI B CTPYKTYPE OIIOII BO

Kpr «HccnenoBanne u (1)I/I3I/IKO'XI/IMI/I‘ICCKI/IG CBOMCTBA IIOJIUMEPOB» BXOJIHUT B

00s3aTenpHyI0 YacTh AUCUUILUINH biioka 1; m3ydaercs B 8 cemectpe.

Taoauua 2.1.

CBs3b aucuumIuHbl «MAcciaenoBanue u (l)I/ISI/IKO-XI/IMI/I'leCKHe cBOiicTBa moJIimMepoB» €
NpeaAeCTBY OIUMHA TUCHUIUVIMHAMA U CPOKH UX H3YUYCHUSA

Kon JIuCuuImHel, TNPEeIIeCTBYIOINE JIUCHUILINHE Cemectp
JMCLIUTUTAHBI «HccnenoBanue U (HU3NKO-XUMHUUECKUE CBOMCTBA MOJHU-
MEPOB»

b1.0.12 Marematuka 1,2
b1.0.13 dusznka 1,2
b51.0.04 Heoprannueckas xumus 1,2
b1.B.11 KBanToBas xumus 4

b1.0.07 Oprannueckast XuMus 5,6
51.0.08 dusnueckast XUMHS 5,6

Tabamnua 2.2.

CBs3b AUCHUIIJIMHBI «I/ICC.]IeIlOBaHI/Ie u (l)ld?.l/l](O-X]/lM]/l‘leCKl/le CBOMCTBA nmoJIMMepoB» €
mocjaeay omyuMu TMCHUINIITHHAMMA U CPOKHA HX U3YUYCHUSA

Kon Jlucuunnuuel, ciaeAyooliue 3a JAUCHUIUTMHOU Cemectp
JACIUTUIAHEI «MccnemoBanue #  (PU3HKO-XMMHUYECKHE CBOMCTBA
MOJIMMEPOBY




b1.B.JZIB.02.01 [MeTtoasl opraHu4e€CcKOro CUHTE3a 9

b1.B.05 Teoperuueckre OCHOBbI HEOPIAHUYECKON XUMUU 10

b1.B.04 Hcropust 1 METOA0IOTHS XUMHH 9

B pe3yjJabTaTe 0CBOCHUA TUCIHHUIIJINHBI oﬁyqalomm‘f[ca JOJIZKCH

3HATh:

OCHOBHBIC MOHATHS U ONPEACTICHUS XUMUU U (PU3UKH MTOTUIPHUPOB,;
— CTPYKTYPY U KJIaCCU(PHUKALHIO TTOJUI(PHUPOB;
— METOJIbl IOJTYYEHHUS U CTPYKTYPY OCHOBHBIX THIIOB MOIH3(UPOB;
BIIMSIHUE CTPYKTYPBI HA CBOMCTBA MaTEPHAIIOB.

YMmerh:

— WCIOJB30BaTh PA3JIMIHBIC METOJBI HCCIICIOBAHUS IS W3YYCHUS CBOHCTB M CTPYKTYPBI
o3 PHUpoB;
— OOOCHOBBIBaTh BBIOOpP TEXHOJIOTMYECKUX MPHUHIMIIOB IIOJIYYCHUS OCHOBHBIX THIIOB
o3 GupoB.

Baagern:

- IPOCTPAHCTBEHHBIM MBITIIICHHEM

- OCHOBHBIMU TIOHSATHSMU;

- HaBBIKAMU MTOMCKA U 00pabOTKH HH(MOpMAIUK;

- IPE/ICTABICHUSAMH O XHMHUYECKUX B3aUMOJICHCTBUSX.

3. KOMIIETEHIMH OBYYAIOIIEI'OCA, POPMUPYEMBIE B PE3YJIBTATE
OCBOEHMUSA JUCIIAITJIMHBbI

[Iporiecc n3y4yeHuss AUCUUIUIMHBI HAMPaBJIeH Ha (OPMUPOBAHUE AIEMEHTOB CIEIYIOIINX
komreteHmii B cootBeTrcTBUU ¢ OPI'OC BO u OIIOIl BO mno maHHOMY HampaBlIeHUIO
MOATOTOBKU:

Tabauuya 3.1.
Kon HaunmeHnoBanue HNuauxarop B pesyabTare ocBoeHus
KOMIIETEHI| KOMITeTEeHIIUH AOCTHKEHUS AUCHUILIMHBI 00y4arommiics
1071 KOMITETEHIIH U JMOJIKEH

Yuueepcanvnvie komnemenyuu (YK) u unoukamopul ux oocmusicenus




YK-2

Crnoco0eH ynpaBJsiTh
NMPOEKTOM Ha Bcex
JTanax ero
JKU3HEHHOTO IIUKJIa

YK-2-1. PazpabaTsiBaet
KOHIIETIIIUIO IIPOEKTA B
pamkax 0003HaYCHHOM
npobiemsl, GopMyIu-
pys Lienb, 3a/1a49H,
aKTyaJIbHOCTh, 3HAYH-
MOCTh (HAY4HYIO, TIPaK-
THUYECKYI0, METOANYEeC-
KyIO ¥ HHYIO B 3aBHCH-
MOCTH OT THIIa TIPOEK-
Ta), OXKHUIAEMbIE PE3YIIb-
TaThl ¥ BO3MOXKHBIE
chepsl BX TPUMEHEHMS.
YK-2-2.. CniocobeH Bu-
JIeTh pe3yNbTar JesTe-
JBHOCTH U IUTAHUPOBATh
MOCJIEeI0BATENLHOCTD
1IaroB JJIsl €r0 I0CTH-
s)keHus. PopMupyer
TiaH-rpauK peanu-
3allUM MIPOEKTa U TUIaH
KOHTPOJIS 32 €T0 BBIIIOJI-
HEHHUEM.

YK-2-3. Opranusyer u
KOOpIAMHHUPYET padoTy
YYaCTHHUKOB IIPOEKTa,
CIOCOOCTBYET KOHCT-
PYKTUBHOMY TIpe0J10Ie-
HHIO BO3HUKAIOIIHX
pasHoriacuii 1 KoH}-
JIUKTOB, 00ecreuynBaeT
paboTy KoMaH/IbI HE00-
XOJIMMBIMH PECYpCaMHU.
YK-2-4. Tlpencrasmnsiet
MyOJIMYHO Pe3yIbTaThl
npoekTa (MM OTHeIb-
HBIX €r0 JTaIoB)

B (hopME OTYETOB,
cTaTei, BBICTYIUICHUI
Ha HayYHO-TIPaKTHYeC-
KHUX CEMHHapax U KOH-
(bepeHIusx.

YK-2-5. lIpemnaraer
BO3MOJKHBIE ITyTH (JIro-
PUTMBI) BHEJIPEHHUS B
NPaKTUKY Pe3YyIbTAaTOB
MpOoeKTa (UK OCyIIIe-
CTBIISIET €r0 BHEpe-
HUE).

3HaTh:

— TMPUHIHATIE (OPMHUPOBAHUS KOH-
LENIWHU MPOeKTa B paMKax 0003-
HauYeHHOH MpoOIeMBl;

— OCHOBHEIE TpeOOBaHUS,
MpebsIBIsIeMble K POEKTHOM pado-
T€ M KPUTEPHUHU OLICHKH PE3yJIbTaTOB
MPOEKTHOH JeITENbHOCTH.

Ymersn:

—pa3pabaTeiBaTh KOHIEMLHUIO MPO-
exTa 0003HauCHHOH MPOOIEMBI,
(dhopMynmupys 1emb, 3a4a49H, aKTy-
TBHOCTH, 3HAYUMOCTH (HAY4IHYIO,
MPaKTUYECKYI0, METOANYECKYIO U
WHYIO B 3aBHCHMOCTH OT THIIa
MIPOEKTA), OKUAEMBIE PE3YIHTAThI
1 BO3MOXKHBIC TPUMCHCHUS,

— YMCTb NPCABUACTD PE3YJIbTAT
JIeSTEIIbHOCTH TUTAaHUPOBATH JIeHC-
TBUA JJIs1 JOCTHKCHUS PE3YyJIbTaTa,
— MPOTHO3UPOBATH MPOOJIEMHBIE
CUTYaIlU! U PUCKH B IPOSKTHOM
JIeSTEIIbHOCTH.

Baagers:

— HaBBIKaMH COCTABJICHUS TIaHA-
rpaduka peann3zanuy IpoeKTa B
LEJIOM U TJIaHA-KOHTPOJISI €T0 BbI-
TIOJTHEHUSI;

— HaBBIKaMU KOHCTPYKTHBHOTO
BO3HUKAIOIIUX Pa3HOIIacuil u
KOH(JIUKTOB.

Oowenpogpeccuonanvnuie (OIIK) komnemenyuu u uno

uxkamopsl ux 00CMUICCHUA

OIIK-2

Cnoco0eH NpoBOAUTH
XMMHUYECKUH
JIKCIEPUMEHT c
HCI0JIL30BaHHEM

OIIK-2.1. Pa6otaer ¢
XUMHYECKUMH BEIECT-
BaMH C COOJIFOJICHUEM
HOPM TEXHUKH Oe3ormac-
HOCTH

3HaTh: OCHOBBI
Oe3omacHOCTH B
nabopaTopun

YMerb:  IpaBUIBHO C TOYKHU

TEXHUKNA
XUMHUYECKON




COBPEMEHHOT0 OIIK-2.2. Hcnons3yeT

odopynoBaHmus, CYIIECTBYIOLIME U pa3-
co0Jroaan HOPMBI pabaThiBacT HOBBIC Me-
TeXHUKHU TOAUKH TIOJYy4YCHHUSA U
0e30MacHOCTH XapakTepuzamun  Be-

IMIECTB M MaTepHaIoB
JUIS  peIIeHUs  3a1ad
npoheCcCUOHATBHOMN
JeSITEIbHOCTH

OIIK-2.3.  TlpoBoaut
UCCJIEIOBAHNASA CBOMCTB
BEIIECTB U MAaTepuajoB
C HCIOJb30BaHUEM COB-
PEMEHHOTO  HAy4HOI'O
obopymoBaHUs

3peHUsI TEXHHKH O€301acCHOCTH
obOpamarecss €O  CTEKJISHHOU
XUMHUYECKOU MOCy10i u
peaKTuBaMu

Baagers: ocHoBamu Oe3ormac-
HOTO MPOBEICHUS XUMHUECKOTO
IKCIIEPUMEHTA

Ilpogpeccuonanvuuie (IIK) komnemenyuu u uHOUKAMOPBL UX 0OCHIUNCCHUS

K-3 Cnoco0eH oKka3bIBaTh IIK-3.1. Braneer HaBHI-
HH(POPMATHMOHHY IO KaMH MTOMCKa He00X0-
NOIJIEPIKKY JIUMOM HH(GOPMAITUH B
crenuaJIncTam, npodeccHoOHaIBHBIX 0a-
0OCyIECTBJISIOIIHM 3ax JaHHBIX (B T.4., Ia-
HAY4YHO- TEHTHBIX)
KOHCTPYKTOPCKHUE IIK-3.2. Cocrapiser
paéoThI 0030p JIUTEpaTypHBIX
TEXHOJIOTHYECKHE WMCTOYHUKOB I10 3a/1aH-
HCNBITAHUS HOW Teme, ohopMITsIeT

OTYETHI O BBIMOJHEHHO
paboTe 1O 3aJaHHOU

dopme

3HATB: METOMBI BeJICHUS
KOHCTPYKTOPCKUX padoT U
TEXHOJIOTMYECKUX MCIIBITAHUI
YMertb: OKa3bpIBaTh
WHPOPMALTUOHHYIO TOAJCPKKY
CIICIUATUCTAM, OCYIIECTBIIS-FOIUM
HAy4YHO-KOHCTPYKTOPCKHE pabOTHI U
TEXHOJIOTHYECKUE HCITBITAHUS
Bjajg e T b : 3HAaHUSIMU 110 BUJIAM
KOHCTPYKTOPCKHX PadOT U
TEXHOJIOTHYECKUX UCTIBITAHUH B
BBIOpaHHOM o0JiacTu npodeccuu.

4. OFBEM JINCIIUTIMHBI U1 BUJbI YYEBHOM PABOTHI

Taoauna 4.1.

O0beM IMCUMIVIMHBI M BUAbI y4e0HOH padoThI

Bun yuedHoii padoTsl Bcero 8
4acoB cemMecTp
OO61mas TpyA0eMKOCTh TUCIUTITHBI 180 180
AyIUTOpHBIE 3aHATHUS 88 88
Jlexuyn 44 44
JlaGopaTopHble 3aHATHS 44 44
CamocrositensHas pabota ctynentoB (CPC) 65 65
Kontposb 27 27




5. COIEP)KAHME JUCLHHUILJIUHBI, CTPYKTYPUPOBAHHOE 10 TEMAM
(PA3JIEJIAM) C YKA3BAHUEM OTBEJIEHHOI'O HA HUX KOJIMYECTBA
AKAJEMHUYECKHUX WU ACTPOHOMHUYECKUX YACOB U BUJI0OB YYEBHBIX
3AHATUI

5.1. CTpyKTypa AUCHUIITHHBI

OO61mast Tpy10eMKOCTb AUCHUILIMHBI COCTABIISIET S 3a4eTHBIX eAuHull, 180 yacoB

Tab6auna 5.1.
Ne Pa3zpen qucuunIMHbI Buabi yueOHoii padoThl, ®opMbl TEKyILIEr0
wn BKJIIOYASI CAMOCTOSITEIbHYIO KOHTPOJIA
padoTy CTYIEHTOB U ycneBaemMocTH (no
=y TPYA0EMKOCTbH (B 4acax) Heodenam cemecmpa)
o
2 dopma )
= NPOMEKYTOUYHOM
© aTrecranuu(no
cemecmpam)
Jlexkuuu | Jla6. p. | Cam.p.
1 | OcHOBHBIE MOHATHS O BBICOKO- | 8 2 - 4 Ompoc
MOJIEKYJISIPHBIX COETMHEHUSIX.
Knaccugukanus, HOMEHKIATY-
pa.
2 | llemnsle mporecchl 0Opa3oBa- 8 2 4 4
HUSL MaKpOMOJIEKYJI
3 | CryneHnuaTsie poreccsl o0pa- 8 2 2 4 TecToBBIi KOHTPOJIb
30BaHUS MAKPOMOJICKYIL.
4 | [Nonumepu3zanus HUKIMYECKUX 8 4 4 6 Komnnoksuym Nel
MOHOMEPOB.
5 | TexHnyeckue NpueMbl CUHTE3A 8 4 4 6 Konnokuym Ne2
OIMUA(UPOB.
6 | OCHOBHBIE XapaKTEPUCTUKH 8 4 4 6 TecToBBIi KOHTPOJIB
MPOMBIIIEHHBIX TOTM3(GHUPOB
7 | MakpoMoneKkynsl U UX ¢usudec- | 8 2 2 6 KomnokBuym Ne3
KHE CBOMCTBA.
8 | Arperarusle, pusndeckue u da- | 8 4 4 4
30BbI€ COCTOSIHUS MOJINA(UPOB
9 | HaamonekynsipHasi CTpyKTypa 8 4 4 6 Konnoksuym Ned
noan3(upos.




10 | ledopmanimoHHbIE ¥ TIPOYHOCT- | 8 4 4 4
HBIC CBOMCTBA MONHI(PHUPOB.

11 | HabGyxaHue 1 pacCTBOPEHHE I10- 8 4 4 6 KomnokBruym Ne5
T PUPOB.

12 | Xumuueckue peaknuu noaudpu- | 8 4 4 4 TecToBBI KOHTPOTH
pOB.

13 | Moaudukanus moaudpuposB. 8 4 4 5 Komnoksuym Ne6

HUTtoro: 44 44 65

5.2. Coaep:xkaHue THCHUTLTHHBI

. OcHOBHBIE TOHATHS M ONPEIEICHUS: IOJIUMEP, OJUTOMEpP, MaKpOMOJIEKYJa,
MOHOMEPHOE 3BEHO, CTENIEHb MOJIMMEPU3ALMU, KOHTYpHAs JUIMHA LEIH, MOJICKYJISIPHBIE MACChl U
MOJIEKYJISIpHO-MaccoBbIe pacnpenenenus (MMP). Baxneiinire cBoiicTBa MOJIMMEPHBIX BEIIECTB,
00yCJIOBJICHHBIE OOJIBIIMMU pa3MepaMH, IEMHBIM CTPOCHHEM, THMOKOCTHIO MaKpOMOJICKYIL.
Knaccudukanust moaumMepoB B 3aBUCHMOCTH OT IMPOMCXOXKICHHUS, XUMHUYECKOTO COCTaBa M
CTPOEHUS OCHOBHOM II€NM, B 3aBUCHUMOCTH OT TONOJIOTUM MakKpomoliekyn. [pyrue
kiaccudukannonusle npusHaku. OcoOenHoct BMC, ux oTiMuue OT HU3KOMOJEKYISPHBIX
COCIUHCHHI.

2. Kiaccudukanuss OCHOBHBIX METOAOB TMOdydeHus mnonumepoB. Kraccudukarus
LEMHBIX MOJUMEPHU3ALMOHHBIX MpoleccoB. [IoHATHE O LEMHBIX peakuusax. MexaHu3Mbl peakuu
LEMHOM MOJMMEPHU3aLUU. DIEeMEHTapHbIE aKThI ITpoliecca enHoi nonumepuszanuu. CKOpocTs U
SHEPTUsl OTAENBHBIX DJJIEMEHTAPHBIX aKTOB. PeakIMOHHAs CIMOCOOHOCTh MOHOMEPOB U
paauKaosB.

3. PapukanpHas  monuMepusainusA.  MeTonbl  MHUIMUPOBAHUS  (TepMHuecKas,
dboTroxumHueckas, paaudalMoOHHAas, JJeKTpoxumuueckas). Poct u o0pweiB memu. Peaxius
nepeaayu UernH.

4. NoHHag nonuMmepu3anusi: BUJbl WOHHOM MONMMEpPHU3ALMHU, KAaTaaU3aTOpbl MOHHOM
nosmMepusanuu. Karnonnas nonmumepusanus. Katamuzatopel. O6pa3zoBanne akTHBHOTO IIEHTPA,
poct u oOpeIB 1enu. Peaknuu mnepeaayd Lenud. AHUOHHAs ToduUMepu3anus. Turbl
KaTtaau3aTopoB. MexaHu3M 3JIeMEHTapHBIX peakinil 0O0pa30BaHUs aKTUBHOTO IIEHTPA, POCTa,
00pbIBa LMW MPU AaHUOHHOM MOTMUMepU3alui. AHUOHHO-KOOPINHAIIMOHHAS MTOIMMEPH3aIusl.

5. Tlonarue o crepeoperyisipHpix TmonuMepax. CHHTE3 ONTHYECKH aKTHUBHBIX
CTepeoperyspHbIX MonuMepoB. [lomumepusanusi Ha TETEPOTCHHBIX CTepeocnenupruuIecKux
KaTajau3aTopax. Cononumepu3sanusi. PanukannHas CONOJIMMEPHU3AITUA. Katnonnas
conoiuMepusanusa. MexaHu3M U OCHOBHBIE 3aKOHOMEPHOCTH IIPOLECCA COIMOJIMMEPU3ALIHH.
[TpuButhie u 610KCcOMONIMMEpBI. CITIOCOOBI MPOBEIEHHUS MPOIIECCOB COMOTUMEPHU3AIINH.

6. Crynenuaras mnoaumepusanus [lonukonaeHcanuss.  OCHOBHbIE — pa3auyus
MOJTMMEPHU3ALMOHHBIX U MTOJTUKOHICHCAIIMOHHBIX MPOIECCOB. THUIBI peaKIUid MOJTUKOHIECHCAIINH.
MexaHu3M paBHOBECHOM MONUKOHAeHCanU.. CriocoObl IPOBEACHMS.

7. Tlomumepu3arusi MUKIMYECKUX MOHOMEpPOB. TepMmoamHaMuka mporecca. BriusHue
YCIOBUW TIPOBENCHUS PEAKIMM HA DPABHOBECUE «UMKJI — IOJUMEpP». MEXaHW3M, KUHETHKA,
0COOEHHOCTH TIOJIMMEPHU3AINH [TUKINIECKUX MOHOMEPOB.

8. Kondurypamus MmakpoMoeKynbl 1 KoHPUTyparmoHHast usomepus. Ctepeonzomepus u
CTEpPEOPETYISAPHbIE MaKpOMOJEKYJbl. M30TakTHYECKHME W CUHAUOTAKTHYECKHUE IOJIUMEPHI.
BbrnvxHWE 1 nanbHUN KOHPUTYPaMOHHBIA TTOPSIOK.




9 Kondopmammonnass wu3zoMepuss U KOHGOpPMAalMs MaKpOMOJIEKYJbl. [ HMOKOCTBH
MaKpOMOJEKYJbl, (akTopsl, Bhustomme Ha Hee. CBOOOAHO-COUWIEHEHHAs LEMb Kak
UIeaIM3UPOBAHHAS MOJETh TMOKONH Makpomosekynbl. CpenHue pazMepbl MaKpOMOJEKYIBI C
YU4ETOM IMOCTOSHCTBA BAJICHTHBIX YIJIOB. DHepreTHUeckue Oapbepbl BHYTPEHHETO BpAIICHHS.
CBs13b THOKOCTH MAaKpOMOJIEKYJI C UX XUMHUYECKHM CTPOCHUEM.

10. ®a3oBble M arperatHble COCTOSIHUS IOJIMMEPOB. AMOp(HBIE MONMUMEpPHl. Tpwu

¢usuueckux  coctosHUS  amopdHbIX  monumepoB. COBpeMEHHBIE  MPEICTABICHHUS O
3aCTEKJIOBAHHOM COCTOSIHUM MOJIUMEpPoB. OCOOEHHOCTH MOJMMEPHBIX CTEKOJ. XapakTep
TEIUIOBOTO JIBUKEHUS B IOJIMMEpax HMKE TEeMIIepaTypbl CTEKJIOBaHUsA. MexaHU3M Ipoliecca
CTEKJIOBAHUS.
BricokoanacTuueckoe cOCTOSHUE MOJIMMEPOB. XapakTep TEIUIOBOTO JBUKEHHSI MAaKpOMOJIEKYJ
BBIIE  TEMIIEpaTypbl  CTEKJOBaHMWS.  PelakcanMoOHHBIM  XapakTep  mepexoga W3
BBICOKOAJIACTUYECKOTO COCTOSIHUS B 3aCTEKJIOBAHHOE. DHEprus akTUBaluu npouecca. Gakropsl,
BIIMAIOIINE HA TEMIIEPATYPY CTEKIOBAHUSA.

11. Bs3koTekydee COCTOSHHE MOJUMEpPOB. MexaHu3M BSA3KOro TeueHus. Peomorus
pacIuiaBoB MOJIMMEPOB. AHAJIU3 TEPMOMEXAHMUECKUX KPHUBBIX. 3aBHUCHUMOCTb TEMIIEPATYpPbI
BSA3KOT'O TEUYEHHUS OT MOJIEKYJIIPHOU Macchl. AHOMaMs BA3KOro TeueHus. @opmMoBaHue U3AEIuil
13 MOJIUMEPOB B PEKUME BSI3KOTO TEUECHHS.

12. Kpucramnuyeckue  noiaumepbl.  OTauyue  KPUCTAUIMUECKOTO  COCTOSHUS
HU3KOMOJIEKYJISIPHBIX M BBICOKOMOJIEKYJISIPHBIX BellecTB. CTeneHb KPUCTAIIMYHOCTH. Y CIIOBUS,
HEOoOXOauMBbIE I  KPUCTAJUIM3AaLUUU  IOJIMMEpPOB. TepMOAMHAMMKA  KPUCTAUIM3ALNU.
Cneunduka ¢(azoBbIX MEPEeXoAOB MEpBOro poja y mnoaumepoB. DakTopsl, BIUSAIONIUE Ha
TEMIEPATYPY IJIABICHUS.

Kunernka kpuctaimmzanuyu noauMepoB. BiusHue temneparypbl Ha MPOLECC KPUCTATUIM3ALUU.
N30TepMbl pacTsyKeHUsI U MOJIEKYJISPHBI MEXaHU3M «XOJIOJHOTO TEUEHUS» KPUCTAIUIMYECKHUX
MOJIMMEPOB U NOJUMEPHBIX CTEKOJI TP PACTSKEHUU.

13. Kunkoxpucrammudeckoe COCTOSIHUE MTOJIMUMEPOB. O6pazoBanue
KUAKOKPUCTAUINYECKUX CHUCTEM Yy JHKECTKOLENHBIX NOIMMEpPOB. Pa3oBble paBHOBECHS.
[TpakTHueckoe 3HAUEHUE KUIKOKPUCTAIUNIMYECKOIO COCTOSHUS (JUIsl TOJyYeHUS BOJIOKOH,
WHIUKATOPHBIX CHCTEM U JIp.).

14. HanmonekynsipHasi opranuzains aMop(HBIX MOJIMMEPOB U €€ BIMSHUE Ha CBOMCTBA
noJUMepHbIX Tel. HagMmonekynspHas CTpyKTypa KpUCTAILIMYECKUX MOJMMeEpoB. COBpeMEHHbIE
METO/Ibl UCCIIEIOBAHUS CTPYKTYPHI ITOJIMMEPOB.

15. HedopmanmonHbsle CBOHCTBa aMOP(HBIX MOJIMMEPOB. Ympyrue aepopmanuu
3aCTEKJIOBAaHHBIX TOJUMEPOB. BBIHYXJEHHas 2JIaCTUYHOCTh, €€ TMpeaen. MexaHusM
BBIHY)KJICHHO-2/1acTHUeCcKuX Aedopmaruii. TepmoauHamMuka H  MOJEKYJISPHBI MeEXaHU3M
BBICOKORJIACTUYECKON  jaepopmanuu. [IpuHIIMI —TeMIrepaTypHOBPEMEHHOW CYIEpPHO3UIIUHU.
PenakcanmoHHbIE CIIEKTPHI.

16. [edopmarusi KpHUCTAIMYECKUX MNOIUMEPOB. AHaIM3 J1e(OpPMALMOHHBIX KPUBBIX
3aCTEKJIOBAaHHBIX M KPUCTAJNINYECKUX MTOJIUMEPOB.

17. TlpouyHocTHblE cBOWcTBa NOJUMEPOB. (OCHOBHBIE TIOHATHS W  OIPEICICHHUS.
JlonroBeyHocTs MOAMMEPOB. MexaHM3M paspylleHus MOJIMMEPHBIX MarepuaioB. BiusHue
HAJMOJIEKYJISIPHBIX CTPYKTYP Ha MEXaHUUYECKHE CBOMCTBA MOJIMMEPOB.

18. Makpomornekynbsl B pactBopax. HaOyxanue nonnmepoB. DakTopsl, onpeaesomume
HaOyxanue. Kuneruka u TepMoauHaMuka HaOyxaHusi. PacTBOpUMOCTb MOJUMEPOB.
TepMoauHaMHUUYECKUH  KpUTEpUd  pacTBOpUMOCTH. Pa3oBble quarpamMmbl  IOJUMED —
pacTBopuTeNb. BiusHue pa3ianyHbIX (PaKTOPOB Ha TEPMOJMHAMUKY PACTBOPEHMS MOJIHMEPOB.
Kputnueckue teMneparypbl pacCTBOPEHHUS.

19. TepMogmHaMUYECKOE TIOBEICHHE MaKPOMOJIEKYJI B PACTBOPAaX M UX OCOOCHHOCTHU TIO
CPaBHEHMIO C TOBEICHHUEM MOJICKYJ HU3KOMOJIEKYJISIPHBIX BeliecTB. Paz0aBieHHbIE pacTBOPHI
noiauMepoB. CoOBpeMEHHbIE TEOPUU PACTBOPOB MOJMMEPOB. Peonorndeckue CBOMCTBA



pa30aBICHHBIX PACTBOPOB IOJIMMEPOB. XapaKTEPUCTHUECKash BSA3KOCTh. BimsiHUEe NpUpObI
pacTBOPUTEIS, MOJIEKYJIIPHON MacChl, TEMIIEPATyphl HA XapaKTEPUCTUUECKYIO BSI3KOCTb.
KonuentpupoBaHHbIe pacTBOPEI MIOJTUMEPOB. 3HayeHue U3yYCHUS BSI3KOCTH
KOHIICHTPUPOBAHHBIX PAaCTBOPOB IIOJIMMEPOB Ul TEXHOJOTMHM XMMHYECKMX BOJIOKOH.
CoBmectumocTs nouMepoB. Orpeienenue B3auMHON pacTBOPUMOCTH OJIMMEPOB.

20. XUMUYECKHE pPEaKLUUu, HE MPUBOJAIIME K M3MEHEHUIO CTENEHHU IOJIMMEpU3aluu

MakpoMoJekyld. OCOOCHHOCTH  pPEaKIUOHHOW CIOCOOHOCTH  (DYHKIHMOHAIBHBIX  TPYII
MaKpOMOJIEKYI.
[TonmmepaHasoruyHble IpeBpalieHus. BiausHue MakpoMOJIEKYISIpHOTO CTPOCHHUS MOJMMeEpa Ha
3aKOHOMEPHOCTHU HOJMMEPaHaIOr MUHBIX IIPEBpAILECHUH. Paznuunsble THUIIbI
MOJMMEPAHAJIOTHYHBIX TPEBPAIICHUH (peakuyu 3aMeIleHUus, MPUCOSAUHEHHsS, OTIICTICHHS,
u30MepuM B noaumepHod 1menu). [lpumepbl  HMCIONB30BaHMS — MOJUMEpPAHATIOTMYHBIX
NpEeBpAILCHHIA 151 TTOJTY4YEeHHUSI HOBBIX TTOJIUMEPOB

21. BuyrtpumonekynspHble peakuud. llomMuuknuzanus B HOJMMEPHBIX — LEMSX.
JlecTHUYHBIC W TONYJIECTHUYHBIEC MOJIMMEPBI, METOJBI UX MOJYYEHHSI 1 OCOOCHHOCTH CBOWCTB.
TepmornpeBpallieHue 1 kapOOHHU3aLUs OJIUMEPOB.

MexMaKkpOMOJIEKYIISIpHbIE peakiuy. B3anMoaelcTBie MONMUMEPOB € MOMH(YHKIMOHATBHBIMA
COEMHEHUsIMHU. Peakuuu CTpyKTypHpOBaHHUS MOJUMEPOB. VI3MeHeHue CBOWCTB MOJUMEPOB B
pe3yabTaTe CTPYKTYpOOOpa3OBaHMS.

22. Jlectpykuuss MOJIMMEpOB. XHMHYECKas JAECTPYKUMs (TUAPOSU3, aJIKOTOJIu3,
aIMI0NIN3, OKUCIUTENbHAS NECTPYKIHs). JlecTpyKIus MOJMMEpPOB B pe3yibTaTe (U3NIECKUX
BO3ACUCTBUI (MexaHHYecKas, (OTOXUMMUECKas, paJAMallMOHHO-XUMHUYECKas, TepMHUUECKasi).
MexanusM W 3aKOHOMEPHOCTH  TEPMHYECKOH  JecTpyKumu.  Jlemoammepu3ariusi.
TepMookuciuTenbHas 1eCTpyKIUs NoauMepoB. [IpuHIuNIbI cTabuIM3amy.

23. Hcnonp3oBaHWE XHUMHYECKMX PEAKIUA MaKpOMOJEKYd I XUMHYECKOTO |
CTPYKTYPHO-XUMHMUYECKOTO  MOJM(UIMPOBAHUSA MOJMMEPHBIX MaTepUAIOB M M3JEIHH.
HanoxaeHnHbIe IOTHMEpHI.

24. ®uznueckas moaudukanua. CrocoObl mpoBeneHUs (U3MUYECKOW M XMMHUYECKOH
Momudukanun. Ilmactudukanus, smacTHQUKAIMS, JIETHPOBAHUE — MEXaHW3M M CBS3b CO
CBOWCTBaMH.

6. OBPA3OBATEJIBHBIE TEXHOJIOI'N

B mporuecce 00ydeHHs UCHOIB3YIOTCS TpaJWLIMOHHBIE OOpa30BaTENIbHBIE TEXHOJIOTUU
(JIeKIuu, ceMHHaphl, MPAKTUUYECKUE paOdO0Thl) U aKTUBHBIE MHHOBAIMOHHBIE 00pa30BaTEIbHbIE
TEXHOJIOTHH:

1. CeMuHap B IMAJIOTOBOM PEXHME MPUMEHSIETCS B OCHOBHOM NP 00CYKICHUN

BBICTYIIJICHUH CTYICHTOB ¢ JI0KJIaamMu (pedeparamu)

2. T'pynnoBoii pa36op pe3yibTaToB KOHTPOJIBHBIX PaboT

B uenom Inpu HU3Yy4YCHHU KYpCa AKTUBHBIC U HNHTCPAKTUBHBIC q)OpMLI MMPOBCACHU A

3aHATHUN cocTaBlsOT He MeHee 30% ayIUTOPHBIX 3aHITHH.

7. HEPEYEHb YYEBHO-METOJINYECKOI'O OBECIIEYEHUA 15
CAMOCTOSTEJBHOM PABOTHI OBYUAIOIUXCA MO JUCHUATLIIUHE



[Ipu moaroToBke K ceMHUHapaM M KOHTPOJIBHBIM padoTaM CTYIEHThI CaMOCTOSITEIHHO
pOpadaThIBAIOT yYEOHBIM MaTepHall 1O JICKIUSAM U Y4eOHHKaM (OCHOBHAS M JIOTIOJIHUTEIbHAS
mutepatypa). [Ipu 3TOM OHU MOTYT WCIIOIB30BaTh JJIEKTPOHHO-OMOIMOTEYHYIO CHUCTEMY H
oubmuoTeunbpld (HoHI akyIbTETa, COMACPXKAIIUNA I€YaTHbIC H3JIaHWs OCHOBHOW Yy4YeOHOM
JTUTEPATYPHI.

JI7si OLCHKHM YCIIEBAEMOCTH CTYJCHTOB OYyIyT HMCIIOJIb30BaHBl CEMUHApPCKUE 3aHSTHS,
BKJTFOYAIOIIME KOHTPOJIBHBIC MEPOMPUSATHS, U KOMITBIOTEPHBIC TeCThl. KOMIBIOTEPHBIC TECTHI,
YTEHUE JONOJHHUTEIBHON JINTEPaTyphl, B TOM uucie u u3 MHTEepHEeT-pecypcoB, MOATOTOBKA
pedepaToB MO TeMaTHKE SIBISIOTCS OCHOBOM CaMOCTOSITETIbHOM pabOTHI CTYIEHTOB.

7.1. YaeOHO-MeToIMuecKoe U HHOOPMAITMOHHOE 00ECTICUCHHUE TUCIIUTLTNHBI:

1. Tarep A.A. ®usuko-xumus moaumepoB. - M3a. 4-e mepepad. u gomn. - M.: Hayunsnii mup,

2007.

2. CemunkoB 10.J]. BeicokomonekynspHbie coequHenus: YueO. mist By3os/- H.Hosropoa: Uzn-
BO HIDKEropoJcKoro roc. yH-ta uM. H.W. Jlobauesckoro; U3a. Llentpa «Akaaemus» ,2003.

3. Knenun B.UM. BricokomomnekynspHble coelMHEHUs: YUeOHUK ISl CTyAeHTOB XuM. (hax/B.H.
Kinenun, U.B. ®enycenko. - Caparos: M3a-Bo Capart. yH-Ta, 2008.

4. Xoxmnos A.P. Jlekiuu no ¢pusuueckoit xumuu nonumepos/ A.P. Xoxnos, C.U. Kyuanos. - M.:
Mup, 2000.

7.2. Ykazanus it 00y4JaroIuxcs 0 OCBOCHUIO JUCITUTUIMHBI

Coaep:xanue caMOCTOATETBbHOI PadoThI 00y4YaIOIMXCS

Taomauna 7.1.

Homep Tembl/60npochl, 6biHOCUMbLE HA camocmoamenvioe | Kon-60 Dopmbl
pazoena uzyuenue yacos KOHmMp oA
(memwi)
1 OcHoBHbIE NMOHATHUSA U ompeneneHus. Knaccudukanus 4 co0eceoBaHuE
' OCHOBHBIX METOJIOB MOJIYYEHHUSI TIOJIMMEPOB
2 PanukanbHas ¥ MOHHAS MOJTUMEPHU3ALIUSH. 4 cobeceioBaHue
3 [ToHsiTHE O CTEPEOPETYIIAPHBIX OJTUMEPAX. 4 cobeceioBaHue
4. [Tonumepu3zanus HUKITTYECKUX MOHOMEPOB. 4 coleceoBaHNE

TCpMOI[I/IHaMI/IKa rmpomnecca.

5. Kondurypauus MakpoMoneKysl 1 4 cobeceioBaHue
KOH(HrypannoHHas nzomepus. CTepeon3oMepus u
CTEpPEOPETYIISIPHBIE MAKPOMOJIEKYJIBI.

6. @da3oBble M arperaTHble COCTOSHHUS IOJMMEPOB. 5 cobeceioBaHue
AMopdHbie TTonuMepbl. Tpu (U3NIECKUX COCTOSHUS]
aMOP(HBIX MOTMMEPOB.




Kpucramnmaeckue TTOJTUMEDPHI. Otnnune 4 cobecenoBanme
KPUCTATMIECKOTO COCTOSIHUS HU3KOMOJICKYISPHBIX
U BBICOKOMOJICKYJSIpHBIX  BemiectB.  CTemneHb

DKMIKOKpHUCTAIIIMYECKOE  COCTOSHHE — ITOJIMMEpOB. 4 cobecenoBaHue
OOpa3zoBaHnEe JKUJKOKPUCTALUIMYECKHX CHUCTEM Y|
PKECTKOLICITHBIX MOJIMMEPOB. Da30Bbie paBHOBECHSI.

[IpouHocTHBIE cBOMCTBA mOAUMEPOB. (OCHOBHBIE 4 cobecenoBanne
MOHATHS U ONpeieNieHus. J[0IroBe4HOCTh OIUMEPOB.
MexaHn3M pa3pyLIeHUs TOJIMMEPHBIX MATEPUAJIOB.

10.

TepMOAMHAMUYECKOE TIOBEIEHUE MAaKpPOMOJEKYJ B 4 cobecenoBanne
pacTBOpax M HX OCOOEGHHOCTH TIO CpPaBHEHUIO C
MOBEJICHUEM MOJIEKYJI HU3KOMOJICKYJISIPHBIX BEIIECTB.

11.

XHUMHUYEeCKUE PEeaKINK, HE IPUBOASILNE K U3MEHEHUIO ) co0eceoBaHuE
CTEIICHU HOJIMMEPHU3aIU MaKpOMOJIEKYIL.
OcobeHHOCTH PEaKIMOHHON CIIOCOOHOCTH
(YHKIIMOHATIBHBIX TPYII MaKPOMOJIEKYIL.

12.

Buyrpumonexynspusle peakuuu. [lonunuknuzanus B ) co0eceoBaHuE
OJMMEPHBIX LeMsX. JIeCTHUYHbBIE U OTYyIeCTHUYHBIE
MOJMMEPBI, METOJbl WX TOJYYEHUS U OCOOCHHOCTH
CBOWCTB.

13.

JlecTpykiust nonuMepoB. XUMHUYECKas AECTPYKIMS 5 cobecesioBaHuE
(ruaponu3, aaKoroju3, AauuI0JIu3, OKHCIMTEIbHAs
nectpykuus). JlecTpykuus MoJuMepoB B pe3ylsibTaTe
buznyecKux BO3JICHCTBUI (MexaHu4eckas,
doroxummuyueckas, paznannoOHHO-XUMHUYECKas,

Tenvuuecraa)

14.

lcnonb30BaHue XUMHUYECKHUX peaxuui 4 co0eceioBaHuE
MaKpOMOJIEKYd Uil XHMHYECKOTO U CTPYKTYpHO-
XUMHYECKOTO  MOAW(UIMPOBAHUS  MOJIUMEPHBIX
MaTepHaIoB U u3Aeauii. HamonHneHHbIe monuMepsl.

15.

dusnueckas Moaupukanus. CrocoObl NPOBEACHUS 5 cobeceioBaHuE
¢uznyeckoil M XUMHUYECKOW  MOAM(HUKAIUU.
[Inactuduxanms, snactTuukanus, JIETHPOBAHUE
MEXaHU3M H CBSI3b CO CBOMCTBAMH.

8. OHEHOYHBIE CPEACTBA JJISI TEKYHIEI'O KOHTPOJISA YCIIEBAEMOCTHU U

=

ok w

MMPOMEXYTOUYHOM ATTECTAIIUA
Ilpumepnuvie onpocel 014 codecedosanus

PagukanbHas nmonuMepu3aius Ha TTyOOKUX CTENEHX MPeBpaleHHUs.

Ilepexkucn, mnpuMeHsieMble Uil ~ WHALMMPOBAHUSA  PEAKUUN  paJuKaIbHOU
MOJINMEPHU3ALUU

CriocoObI TPOBEACHUS PATUKATBLHON MOJTUMEPHU3AIIAH.

[ToGouHble peakiy Ha CTaAuKU 00pPa30BaHUS MAKPOMOJICKYJI.

Mex¢aznas nonukonaeHcanus. CriocoObl IPOBEAEHUS PEAKLIUU TOJIUKOHICHCALUH.



6. Karmonnas monumMepusanus JJaKTaMoOB IOJT AEUCTBHEM IPOTOHHBIX KHCIIOT.

7. Texnuueckue mpueMbl CcUHTe3a MnoiauMepoB. (OCHOBHBIE  XapaKTEPUCTUKU
OPOMBIIIICHHBIX —MOAUMepoB. [lonmukapOoHAThl, MOIMCTUPOI, TMOIHOJIEC(HUHB,
MOJIMBUHWJIXJIOPUL, TOJUAMU/bI, MOJUCYIb(OHBI, LEJUII0JI03a U €€ MPOU3BOIHbIC,
KayqyKd, TOTUI(PUPHEIE, SITOKCUIHBIE, (PEHOIPOPMAIIbIETUTHBIE CMOJTBI.

8. IlpakTuyeckoe 3HAUEHUE >KUJIKOKPUCTAIIIMYECKOIO COCTOSHUS MJIs MOJyuyeHUs
BOJIOKOH, HHJIUKATOPHBIX CUCTEM U JIp.

9. HangmonekymnsipHas CTpPyKTypa aMOppHBIX U KPUCTALUIMYECKUX MOJIUMEPOB;
MO/JIeNIbHBIC TIPEACTABICHNUs, MOP(]OIOTHYeCKHE KaPTUHBIL.

10. [IpakTuyeckoe 3HAUYE€HHWE MPOYHOCTH M JOJITOBEYHOCTH MOJIMMEPOB M U3JEIHNA U3
Hux. Kpurepun oneHku.

11. OcobeHHOCTH KOHLIEHTPUPOBAHHBIX PACTBOPOB MOJIMMEPOB.

12. lluxnu3anuss TpU MOJMMEPAHAIOTUYHBIX TpeBpanieHusx. [lommMepanasornyHbie
MPEBPAIICHHS TPEXMEPHBIX OJIUMEPOB.

13. Iony4yeHre HErOPIYXX MOJIMMEPOB U U3/IETTUI HA MX OCHOBE.

14. HanosHeHHBIE TTOJIUMEPHI

Ilpumepul 3a0anuit KOHMPOILHBIX padoOm

Bapuanm 1

3ananue 1
1.Kakue mnonumepsl Ha3bIBAIOT OPraHUYECKHMMH, HEOPTraHMYEeCKHMH, 3JIEMEHTOOPTaHWYECKUMH,
roMo- u rerepouentubivu ? [IpuBeauTe npuMepsl sl KaXI0T0O TUIIA TOIUMEDPA.
2.HamummmTe cxemy peakiuu 00pa30BaHUS MTOJIMMEPOB U3 CICAYIONINX MOHOMEPOB:
A) CH,=CH-CN
b) HO-(CH,),-OH + HOOC-(CH,),COOH
B) OCN-R-NCO + HzN-(CHz)z-NHz
I') CH,=CH-CI
Knaccudumupyiite peakunu o0pa3oBaHus MOTYYSHHBIX MOJIMMEPOB Ha IEMHbIC, CTylEHYAThIE,
KOHJICHCAIIMOHHOTO ¥ TIOJIMMEPHU3AIIMOHHOTO THUIIA.
3.KakoBbI JOCTOMHCTBA U HEAOCTATKU OCHOBHBIX CIIOCOOOB MPOBEACHHUSI MMOIUMEPHU3AIIH ?
44Yto wu3 cebs mpencraBiseT mnporecc ByinkaHuzanuu ?  Kakue mommMepbl  CoCOOHBI
BYJIKaHM30BaThCs ? Kak M3MEHSIOTCSA CBOMCTBA MOJIMMEPA B MPOLECCE BYJIKAHU3AIUH ?

3ananue 2
I.IloueMy  nmusg  HONMMEPOB M OJMIOMEPOB  XapakKTepHbl  MOJUIAUCIEPCHOCTH U
noiaudyHKuuonanbHocTh? Kakumu nmapamerpamu xapaktepusyror MM u MMP ?
2.HanummTe cxemy peakiuu o0pa30BaHUs MOJIMMEPA U3 CIAEAYIOUMX MOHOMEPOB:
A) CH,=CH-COOH
b) HoN-(CHz)s-NH,  + C1IOC-(CH2),-COCl
B) HO-(CH_)s-COOH

MO>KHO 71 1JTs ITOJTY4EHUS TEX K€ MOJMMEPOB UCIIOIb30BATh IPYIrUE MOHOMEPHI?
Knaccugpunupyiite peakunn o0Opa3oBaHUs MOJTYYEHHBIX MOJIMMEPOB HA IEMHbIE, CTyNEHYaThIE,
KOHJIEHCAllHOHHOTO ¥ TIOJIMMEPHU3aIllMOHHOTO THIIA.

3. KakoBbI IOCTOMHCTBA M HEJJOCTATKH OCHOBHBIX CIIOCOOOB MPOBEACHUS OJIUKOHACHCAIIUH?
4.Kak nmpoTekaeT TepMOOKHUCIUTENIbHAS AECTPYKIMs monumepoB ? Kakne coemHeHns Ipu 3TOM
obpazytorcs? [lepeuncnuTe OCHOBHBIE METO/IBI 3ALIUTHI OT TEPMOOKHCIUTEIBHOMN JIECTPYKIINH.

3aganue 3



1.YTo Takoe KOH(pUTYpaIus MTOBTOPSIONIETOCS OCHOBHOTO 3BEHA,
KOH(Urypauus OJIMKHEro U IajJbHEro Nopsiaka U KOH(UTyparus MaKpoOMOJIEKYJIbI?
2. PaccMoTpuTe ClIEAYIONINE CUCTEMBl MOHOMEPOB U KaTaJlu3aTOPOB:

KaranuzaTtopsl MoHoMepbI

A) (C5H5C02)2 C6H5-CH=CH2

B) H2804 CHZZCH-O-H-C4H9

C) BF; CH,-CH-CI

H) H-C4H9Li CHZZC(CH:;)-COOCH;J,

Uro sBisSeTcs MHULMUPYIOLIEH 4YacTULEH WIM aKTUBHBIM IIEHTPOM KaKJOro KaTajau3aTtopa?
Hanummre ypaBHeHus peakiuii 00pa3oBaHUs NOJIMMEPOB.

3.B yem oTaruue paBHOBECHON M HEPABHOBECHOM MOJMKOH/ICHCALIUU?
BkakoM ciydae mosrydaeTcst moJimMep ¢ 6osee BbICOkoit MM?

4.Yto Ttakoe nectpykuus nonuMepoB? Kak wusmensercs MM nonumepoB B mpolrecce 3Toi
peakuuun? Kakue BUJbl JECTPYKLIMU BaM U3BECTHBI?

3amaune 4

1. Yto Takoe KoH(pOpMAIUs MAKPOMOJIEKYJIBI U KAaKHUE€ THUIThI KOH-
¢dopmannu Bam n3BecTHbI? Kak MOYXKHO OLIEHUTH pa3Mepbl MAKPOMOJIEKYIIbI?
2.CpaBHUTE METOJbl OJUMEPU3ALMH U NOJUKOHACHCAMU. B ueM OCHOBHBIE IPEUMYILECTBA U
HEJOCTaTKU MeToja NoyMKoHAeHcauuu? IIpuBennte npuMepsl MOIMMEPOB MOITYYEHHBIX 3THUM
METOJOM.

3.Kakue BBl 3HAeTe peakUMM XUMUYECKUX IPEBPALICHUM, NPUBOASAILIME K YBEIMYECHUIO WU
ymenbleHnto MM nonumepos? [lpuBenure npumepsl.

Bapuanm 2
3amanne 1

1.Yt0 Takoe HaaMOJEKYNIspHass CTpyKTypa? 3aBUCUT JU OHa OT XHMMHYECKOTO CTPOCHHMS
Makpomonekyiasl, MM, MMP, kon¢urypauuu u xoHdopmauuu makpomosekyin? IlpuBectu
IpUMEpPbI HAZMOJIEKYISAPHBIX CTPYKTYP Y aMOP(HBIX ¥ KPUCTAIUINYECKHUX TTOJIUMEPOB.

2. Kakue mnpeumyiiecTBa HMEET HOHHO-KOOPAMHALMOHHASIIOIMMEPU3alUsl Tepes JIpYyruMHU
MetoaaMu noauMepu3anun? KakoBbl 0COOEHHOCTH CTPYKTYPBI MOJIMMEPOB, MOIYYaEMbIX 3TUM
METOAOM?

3.KakoBbl OTIMYUTETbHBIE OCOOEHHOCTH XMUMMYECKHX PpeakIil MOJMMEpPOB IO CPaBHEHUIO C
peakuusIMU HU3KOMOJIEKYJISIPHBIX COeTMHEHUN?

3ananue 2
1.Oxapakrepu3syiiTe MOHATHE THOKOCTH MAaKPOMOJIEKYJI U (PaKTOPHI Ha He€ BIUSIOIIHUE.
2.PaccMoTpuTE BOZMOKHOCTD IIHUKJIM3AIMH B IIPOIECCE TTOTMKOHICHCAITUH CIIETYIONIIX MOHOMEPOB
npu m ot 2 1o 10:
A) HzN-(CH2)m-COOH
b) HO-(CHy),-OH+ HOOC-(CH2)m-COOH
Kakue QaxTopsl onpenensioT HamnpaBieHHE PEaKlUU B CTOPOHY IUKIM3ALUH WA B CTOPOHY
MOJIMKOHAECHCALINN ?
3.Kakum crocoboM MOXKHO MOJYYUTh CcTepeoperyispHblii mnoiumep? Kakue kaTanmzaTtopbl
MCIIOJIB3YIOT 111 3THX 1enel? [IpuBennTte cxeMy MoIy4eHUs CTEPEOPETYIIIPHOTO MOJIMMEpA.
4B wd4eMm pazauuMe W CXOACTBO MEXKIAy IOJIMMEPAHAIOTMYHBIMU TMPEBPALIECHUAMH U
BHYTPHUMOJIEKYJISIPHBIMU peakiusaMu? [IpuBennte npumepsl peakiuid KaxkJ10ro TUIIA.

3amanue 3



1 .Kakune noaumepsl Ha3bIBalOT IPUPOAHBIMHU, CHHTETUYECKUMH U UC-
KyccTBeHHbIMU? [IpuBennTe npuMepsl.

2. HanumuTe ypaBHEHHE peakiuii o00pa3oBaHUS CTaTUCTHYECKUX COIMOJMMEPOB U OJIOK-
COIIOJIMMEPOBCIIEAYIOLIEr0 COCTaBa:
B) —[-OC-R-COO-(CHz)z-OOC-(CH2)4COO-(CH2)2-O-]n-
A)—(-OC-(CHz)s-NH-)n-(-OC-R-NH-)m-,
OxapakTepu3ylTe OCHOBHBIE METOJAbl TOJIyYE€HHUS TPHUBHUTHIX COMNOJMMEPOB U OJIOK-
COIIOJIUMEPOB.

3.Kakue BbI 3HaeTe npreMsl oBelieHUss MM nonuMepos 1pu noaumepusanun’?

44Yro wu3 cebs mpexacraBisgeT Ipouecc ByiakaHuzanuu? Kakue mnosmmepsl  COCOOHBI
ByJIKaHM30BaTbCsI? Kak n3aMestorcs cBOMCTBA MOJIMMEPOB B IPOLIECCE BYJIKAHU3ALUU

3amanue 4

1.Kakue noiaumepsl Ha3bIBalOT OpraHMYECKUMU, HEOPTaHUYECKUMU,
3JIEMEHTOOPraHMYECKUMHU, TOMO- U TereporenHbiMu? [IpuBeaure nmpumepsl I KaXkI0ro TUMa
nonumepa. Hanmmmre hopmysst
A) 6JI0K-cOnOJIMMEpA :CTUPOJI-010K-METHIIMETAKPHIIAT,
b) npuBuTOro cononumepa:cTUpoII-np-METUIMETaKpHIIaT,
B) npuBuTOro cononuMepa:MeTHIMETaKpHIIAT-1p-CTUPOII,
I') perynsipHo yepeayroLEerocs CornojiuMepa METUIMETaKpUIIaTa U CTUpOJIa
2.IlpuBenute ypaBHEHUS peakilfii 00pa30BaHUs ITUX COMOJIUMEPOB
3.00bsicHUTE, KaK BIUSIOT KOHIEHTpAIMsg MOHOMEpa, MHUIMATOpa M TeMIleparypa Ha CKOPOCTb
paauKaibHON nonuMmepusanuu 1 MM nonumepa?
4. Kak mpoTtekaeT mporecc TEpMUYECKOH aecTpyKiuu moinuMepoB? Kakue (akTopsl BIUSIOT Ha
TEPMOCTAOUIILHOCTD MOJIMMEPOB?

Kpumepuu OUECHKU omeema cmy()enma npu 6blNOJIHEHUU Konmpom;noﬁ paﬁombl

Ouenka TpebGoBanus kK 3HAHUAM

OTIIMYHO MPUBEACHBI TOJHbIE TPAaBUIbHBIE PEUIEHHs, OTBETHl T'PAMOTHO
apryMeHTHPOBAHbI

XOpOILIOo JIOTIYIIIEHbl HE3HAYUTENbHbIE MOIPEITHOCTH MIPU OTBETaX Ha BOIPOCHI,

apryMeHTanus Obuia He HOJTHON

YIOBJIETBOPUTENILHO | B OTBETaX Ha HEKOTOPHIE BOIPOCHI JOIMYIIEHbI IpyOble OLIMOKHU, YacTh
BBIBOJIOB HE ApI'YMEHTUPOBAHA UJIU apT'yMEHTUPOBAHA HENPABUIILHO

HEY/IOBJIETBOPUTENBHO | OTBeTHl Ha 50 w Oonee % BOMPOCOB OMIMOOYHBI, OOJIBIIMHCTBO
BBIBOJIOB HE API'YMEHTHUPOBAHBI WM APTYMEHTHUPOBAHbI HEMPABUIHHO

Ilpumepnaa memamuka Kypcogvix padom

MeTtob1 nccie1oBaHus MPOIIECCOB TEPMOAECTPYKIIUH MOJIUMEPOB.
BoaoorrankuBaroiye moJMMEpHbBIE COCTaBbl U TOKPBITHS.

MeTob1 HcciieoBaHUs TOPIOYECTH MOJIMMEPHBIX MaTepHAIOB.

MeTtoapl HcciaenoBaHUE 3BYKOINOIVIOUIAIOIIMX M 3BYKOM3OJUPYIOIIUX XapaKTEPUCTUK
MOJINMEPHBIX KOMITO3ULIUH.

[TpoGeMb! yTUIH3AIMH TOJTMMEPHBIX MAaTEPUAIIOB.

[TonuMepHble MaTepHanbl, paboTalONIUE B YCIOBUSIX BHICOKUX TEMIEPATYp, IPUMEHEHHE
B IIPOMBILIJIEHHOCTH.
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KpaCI/ITe.HI/I W NUT'MCHTBI JJI TOJIMMCPHBIX MATCPUAJIOB.

8. KieeBbie Marepuansl Ha OCHOBE KaydyKOB pacTBOPUMBIX B  OpraHHYECKHX
pacTBOPUTEISX.
9. HccnenoBanue Termaopu3NUIecKuX XapaKTEPUCTUK MOJTMMEPHBIX MaTEpUAIOB.
10. BogopactBopumsie noiauMepsl. [IprpMenenne B IpOMBIIIIICHHOCTH.
11. TepmocToiikue  KiieeBble  MaTepualbl Ha OCHOBE  OJMOKCHIHBIX  CMOJ  JJIs
pPanTMOTEeXHUYECKON MPOMBIIIIEHHOCTH.
12. TepmocToiikue KiieeBble MaTepHuaabl HA OCHOBE KPEMHMMOPraHMYECKHMX CMOJ M HX
MPUMEHEHHE B IPOMBIIIJICHHOCTH.
13. IMonmmaTrneHTepedTazaT U MpoOJIEMbl €r0 YTHIIU3AIUH.
14. TlonumepHble MaTepuanbl, paboTalOIMe B YCIOBUAX BBICOKMX TEMIIEpaTyp W UX
HCIOJIb30BaHNE B IPOMBIIIIICHHOCTH.
15. Ilonmakpuiatel ¥ UX NIPUMEHEHUE B CTPOUTEIILCTBE.
16. KneeBble MaTepuaibl HA OCHOBE JIATEKCA.
17. MeTop! UCCIIeIOBaHUS TOPIOYECTH MOTMMEPHBIX MAaTEPHAIIOB.
18. HccnenoBanue Terou3NUECKUX XapaKTEPUCTUK MOJMMEPHBIX MaTEPHAIIOB.
19. MccnenoBanne MUAIIEKTPUYECKIX XapaKTEPUCTUK MOTMMEPHBIX MaTepPHAJIOB.
20. ITpo6yieMbl MOBBIMIEHHUS YCTOWYMBBIX MOJMMEPHBIX MATEPUAIOB K HOHU3HUPYIOLIUM
U3JTyYEHUSIM.
Kpumepuu oyenxu Kypcoeoii pabomuoi
Ouenka Kpumepuu oyenku
OtauvHo paboTa BBIITOJIHEHA B COOTBETCTBUU C YTBEP)KIACHHBIM TIAHOM,
MOJTHOCTBIO PACKPBITO COAEPIKaHUE KaXKI0ro BOIPOCca, CTYJEHTOM
chopMyITHPOBaHBI COOCTBEHHBIE apTyMEHTHPOBAHHBIE BBIBOIBI 110
TeMe paboTel. OopmiieHre paboThl COOTBETCTBYET
npeabsBIsieMbIM TpeOoBanusM. [1pu 3amuTe paboThI CTyIeHT
cBOOOJTHO BJaJIe€T MaTepUaJIOM U OTBEYAET Ha BOIPOCHI.
Xopomuro paboTa BBIITOJIHEHA B COOTBETCTBUU C YTBEP)KIACHHBIM TIAHOM,
MOJTHOCTBIO PACKPBITO COAEPIKaHUE KaXKA0I0 BOIIpOCa.
HesnauntenbHble 3ameuanus K opopmiieHHIo padboTsl. [1pu 3amure
paloThI CTYJEHT BJa/leeT MaTepUaIoM, HO OTBEYAET HE Ha BCe
BOIIPOCHI.
Y0BJI€TBOPUTEIBHO paboTa BBIIIOJIHEHA B COOTBETCTBUU C YTBEPKJICHHBIM IIAHOM, HO
HE TOJTHOCTBIO PACKPBITO COZIEPKaHKE KaXKA0ro BOIIpoca.
CTyneHTOM He c/ienaHbl COOCTBEHHbIE BHIBOIbI IO TEME PAOOTHI.
I'pyObie HegocTaTku B oopmieHun padboTsl. [lpu 3ammre padboTsl
CTYZAEHT ci1abo BlIaZieeT MaTepuajoM, OTBEUAeT HE Ha BCE BOIIPOCHI.
HeynoByeTrBoputebHO | paboTa BBHIIIOJHEHA HE B COOTBETCTBUU C YTBEPKICHHBIM IIJIAHOM,
HE PacKphITO coiepaHue Kax10ro Bornpoca. CTy/IeHTOM He
C/IeTaHbl BBIBOJIBI IO TeMe paboThl. I pyOble HEOCTaTKH B
odbopmiiennn padboTsl. [Ipu 3ammre paboTHl CTYJIEHT HE BIaJCET
MaTepHajoM, He OTBEYaeT Ha BOIIPOCHI.

Hpumepnbte KOHmMpPOJIbHblE 60NPOCHL K IK3AMEH)
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IIpenMer u 3apaun AUCHUNIIMHBI «PU3HKO-XUMHUYECKHE METOIbI HCCIIENOBAHUS
IIOJINMEPOB»
DU3UKO-XUMHUYECKHE METO/IbI UCCIIEIOBAHUS ITOJIMMEPOB.
Mertoab! onpeneneHus (GU3NYECKUX COCTOSHUM MOTUMEPOB.
CriekTpanbHble METObI UCCIIEIOBAHMUSL.
Mertoa ynpTpaduoaeToBOM CIEKTPOCKOIINY.
Meton nuHppakpacHO# ClIEKTPOCKONUU
XapakTepuCcTUYECKUE MOJIOCHI MOIJIOLeHUs XpoMopopos B Y D-criekTpe.
ArperaTHoe U (ha30Bble COCTOSHUS MOJIMMEPOB X IPUPOAA U OCOOEHHOCTH.
DuU3NYECKOE COCTOSHUE TTOJTUMEPOB.
TepMoMexXaHUYECKHUI METOJ] UCCIIEIOBAHUS IOJUMEPOB. TepMOMEXaHNYECKUE KPUBbIE
aMOP(HBIX, KPUCTALIH3YIOIIUXCS, KPUCTAIUIMYECKHUX TTOJMMEPOB.
PenakcanmonHsble MpoLeCcCsl B OIUMEPAX.
dusnyeckue 1 MEXaHUYECKHUE CBOMCTBA MTOJIMMEPOB.
Kondurypauus MakpoMoJIeKyJ1 1 eI .
Kondopmanus MmakpoMoiaeKy.
HanmMonexyinsipHas cTpykTypa noaumepos. HagmonekynspHas CTpykTypa aMOp(HbBIX
Y KPUCTAJUIMYECKUX ITOJIMMEPOB.
CreneHp KpUCTAIUIMYHOCTU. BUIbI KpUCTAIIIMUECKUX CTPYKTYpP: KPUCTAILIUTHI,
MOHOKPHUCTAJLIBI, (GPUOPUILTBI, CHEPOITUTHL.
KoonepatuBHbIe peakuy MeXa1y MaKpOMOJIEKYJIAMH ITOJIUIIEKTPOIUTOB.
I'mapoauHamMuyeckye CBOMCTBA JIMHEHHBIX MOJIUAIEKTPOIUTOB.
Mertoab! onpeneneHus (GU3NYECKUX COCTOSHUM MOTUMEPOB.
HccnenoBanue nonumepos MetogoM MK-cniekrpockonuu. 3akoH byrepa, JlamGepra,
bepa.
Tepmnueckuit ananus nonuMepos. Meron @pumena u Kapoua.
Meroa 1BOWHOTO JOorapuMUPOBAHUS.
Uccnenosanue nonumepoB MmetonoM AMP. SnepHbie MarHuTHbIE MOMEHTHI.
Knaccuueckoe onucanue ycioBUi MarHUTHOTO PE30HAHCA.
YpoBHU dHEPIUH sAJIpa B MATHUTHOM I10JI€.
KBaHTOBOMEXaHUUYECKOE PACCMOTPEHHE YCIOBUI MarHUTHOTO PE30HAHCA.
HccnenoBanue moJuMepoB METOI0M 00pallleHHOM ra30Boil xpomarorpaduu.
Omnpenenenne Temneparyp CTpyKTypHBIX IPEBpALICHHUE B MTOJINMEpaAX.
Onpenenenne TEpMOAMHAMUYECKUX ITAPAMETPOB B3aUMO/IEHCTBHUS MTOJIUMED-
pactBopuTelb. OnpeneneHne MOJIEKYISIPHON MacChl OJIMTOMEPOB.
KonebarenbHast CieKTpOCKOIHNS MOJIMMEPOB.
CrniekTpockonust KOMOMHAIIMOHHOTO PACCEsIHUSI CBETA.
KoonepaTtuBHbIE peakIuu MEX1y MaKpOMOJIEKYJIAMH ITOJIUIEKTPOIUTOB.
I'mppoanHamMuyeckre CBOMCTBA JIMHEHUHBIX ITOIUAIIEKTPOIUTOB.

IIpumepsl 3K3aMeHANMOHHBIX ONJICTOB

WHI'YIICKHUA I'OCYJIAPCTBEHHBIA YHUBEPCUTET

3K3AMEHAIIMOHHBIN BUJIET Ne 1



IIo kypcy «UcciienoBanue 1 GU3NKO-XMMHUYECKHE CBOIICTBA MOJHUMEPOB.)
JJISl CTYJIEHTOB 4 Kypca cienuajibHOCTH « XHUMUS»

1.IIpenmer u 3agaun AMCUUIIUMHBI «PU3UKO-XUMUYECKHE METO/IbI UCCIIE0BAHUS TIOJUMEPOBY»
2. Kondurypamust MaKpoMOJIEKy U IETIH.

3. Meton nH(ppaKpacHOU CIIEKTPOCKOIHH.

buaer PACCMOTPEH U YTBEPIKIACH HA 3aCCaHUMN Ka(l)ellpbl

3aB. kadenpoii xumuu, npodgeccop A.M.CanamoB

UHT'YHICKHA TOCYJAPCTBEHHBIA YHUBEPCUTET
3K3AMEHAIIMOHHBIN BUJIET Ne 2

ITo kypcy «UcciienoBanue 1 GU3NKO-XMMHUYECKHE CBOCTBA MOJUMEPOB.»
JJISl CTYIEHTOB 4 Kypca CllenraabHOCTH « XHMH»

1. OuzuKo-XUMHYECKHUE MCTOJbI UCCIICAOBAHUSA ITOJITUMEPOB.
2. Penakcanmonnbie IIpOHECCChI B IIOJIMMEPAX.

3. Kondopmarus MakpoMoIeKyIl.

buiier paccMOTpeH M yTBEpP:KIEeH HA 3acelaHUuH Kadeapsl

3aB. kadeapoii xumuu, npogeccop A.M. CanamoB

Kpumepuu OUEHKU omeema HA IK3AdMEHe

4-6amnnpHas MIKajga IToka3zarenu Kpurepun

(YpoBeHb
OCBOCHHS)

OTinu4HO 1. Tomunora wu3noxeHus | CTyIeHTOM MJaH TIOMHBIA, B JIOTHYECKOM

(TOBBITIIEHHBIH TEOPETUIECKOTO MTOCJICZIOBATEIIFHOCTH  Pa3BEPHYTHIM OTBET

YPOBEHB) MaTepuana, Ha TIOCTaBIEHHBIA BOMPOC, TAE€ OH

2. TlonmHoTa ¥ | IPOJICMOHCTPUPOBAT 3HAHHUS TIpeaMeTa B

MPABUIILHOCTH MOJIHOM 00beMe Yy4eOHOW TMpPOTrpamMMBbl,

peleHus JIOCTATOYHO rIIyOoKO OCMBICITHBAET

HPaKTHYECKOTO TUCIUILTAHY, CaMOCTOSTEIBHO, u

3aJjaHus; HCYEPITBIBAIOIIEC OTBEYAET Ha

3. TIpaBUNBbHOCTH W/WH | AOTIONHHUTENbHBIE  BONPOCHI,  HPUBOHT

apryMEHTHPOBAHHOCT COOCTBEHHBIC TPUMEpPHI MO MPOOIEMATHKE

b M3JIOKeHUs | TOCTaBIEHHOTO BOIIPOCa, permi

MIPEIJIOKEHHBIC TPAKTHUECKUE 3aaHus 0e3




Xopomuio
(6a30BbIi
YPOBEHB)

Y 10BIETBOPHUTEIL
HO
(ToporoBbIit
YpOBEHbB)

Heynosnersopure
JBHO
(YpoBEHb He
chopMUpOBaH)

(TmocneaoBaTeIbHOCTh
JIEHCTBHI ),

4. CaMOCTOSATENHHOCTh
OTBETA;

5. Kynbrypa peun.

10)1105(010) '8

CrygeHTOM [aH pa3BEpHYTBHI OTBET Ha
NOCTaBJIEHHBIM  BONPOC, TAE€  CTYACHT
JEMOHCTPHUPYET 3HAHUS, TPHUOOPETEHHBIC HA
JEKIIMOHHBIX U CEMHHApCKUX 3aHATHAX, a
TaK)K€ MOJTYYEHHBIE MOCPEACTBOM H3YUEHHUS
00s3aTeNbHBIX Y4EOHBIX MAaTEpPUAIOB I10
KypCy, JaeT apryMEHTHUPOBAHHBIE OTBETHI,
IPUBOAUT IIPUMEPHI, B OTBETE PUCYTCTBYET
CBOOOJHOE  BIJIQJICHUE  MOHOJOTHYECKOU
peYblO, JIOTUMHOCTh M IOCJIEI0BATEIbHOCTh
orBeTta. OHAKO JIOMYCKAETCsl HETOYHOCTh B
OTBETE. Pemmn MIPEIJIOKEHHBIE
MpaKTUYECKHE 3alaHusi C HEOOIBIINMHI
HETOYHOCTSIMU.

Crynentom JaH OTBET,
CBUJETEIBCTBYIOIIUNA B OCHOBHOM O 3HAHUU
IPOLECCOB  H3y4aeMOW  JUCLMILIUHBI,
OTJIMYAIOIIUNCA HEAOCTAaTOYHOU TI1yOMHOM
U TIOJIHOTOM pAacCKpBITUS TEMBbI, 3HAHUEM
OCHOBHBIX  BOIIPOCOB  TEOpHH,  cjabo
c(OPMHPOBAHHBIMUA  HaBBIKAMU  aHAJIU3a
SIBJIGHUH,  TPOLECCOB,  HEJOCTATOYHBIM
YMEHMEM  JaBaTb  apryMEHTHPOBaHHbIE
OTBETHI u MIPUBOJIUTH IIPUMEPBIL,
HEJI0CTaTOYHO  CBOOOJHBIM  BJIAJCHHEM
MOHOJIOTHYECKOW peubl0, JOTMYHOCTHIO U

MOCJIEIOBATENBHOCTBIO OTBETAa.
JlommyckaeTcsi ~ HECKOJIBKO  OMIMOOK B
coJiepKaHUU OTBETa u pereHnn

IMPAKTUYCCKUX 3aJIaHuil.

CTy,HeHTOM JaH OTBCT, KOTOpHﬁ COACPKUT

pan CEPBE3HBIX HETOYHOCTEH,
OOHApY)XMBAIOIIUKA HE3HAHHWE IPOIIECCOB
U3y4yaeMoun IPEAMETHOMN obnactu,

OTJIMYAIOIIUNACS HETrJTyOOKHUM PacKpPhITHEM
TE€Mbl, HE3HAaHWEM OCHOBHBIX BOIIPOCOB
Teopur, Hec(HOPMUPOBAHHBIMH HAaBBIKAMH
aHaliM3a SIBJIECHUM, IPOLIECCOB, HEYMEHUEM
TaBaTh apryMEHTHUPOBAHHbBIC OTBETHI,
c1a0BIM BJaJICHHEM MOHOJIOTHYECKOM
pe4Yblo,  OTCYTCTBHEM  JIOTUYHOCTH U
MOCJIEIOBATEIIHLHOCTH. BriBoas!
MOBEPXHOCTHBI. Pemenne MpakTUYeCKuX
3aJJaHUid HE BBINIOJIHEHO. T.e CTYIEHT He
CrOCOOEH OTBETUTH HA BOMPOCHI ke MPH
JIONIOJIHUTENBHBIX ~ HABOJALIMX  BOIPOCAX
MPEToIaBaTeNsl.




9. VYYEBHO-METOJUYECKOE U HTHOOPMALIMOHHOE OBECIIEYEHUE
JUCHUIINHBI

9.1. YueOHas auTeparypa:
a) OCHOBHAaf:

1. Tarep A.A. ®usuko-xumus noiaumepon. - U3a. 4-e nepepad. u gon. - M.: Hayunsiii mup,
2007.

2. CemunkoB 10./]. BeicokomonekynspHbie coequHeHus: Yueb. s By3os/- H.Hosropoxa: Uzn-
BO HUXeTopojickoro roc. yu-ta uM. H.W. JIo6auesckoro; U3x. Llentpa «Axamemusi» ,2003.

3. Knennn B.W. BricokoMoneKynsipHbIe COeTMHEHHS: YUYeOHHUK IS CTyeHTOB XuM. (hak/B.U.
Knenun, U.B. ®enycenko. - Caparos: U3a-so Capar. yH-Ta, 2008.

4. XoxnoB A.P. Jlekuuu o ¢puznyeckoit xumuu nonumepos/ A.P. Xoxmnos, C.1. Kyyanos. - M.:
Mup, 2000.

5. Bunorpagosa C.B. IlonmukonaeHcannoHable mporecchl U nonumepsl / C.B. Bunorpamnosa,
B.A. Baches. - M.: Hayka, 2000.

5. XoxmnoB A.P. Jlekiuu no ¢pusmueckoit xumuu noaumepos/ A.P. Xoxios, C.1. Kyuanos. - M.:
Mup, 2000.

6. Bunorpamosa C.B. IlonukonaeHcanuonHble mporecckl U nomumepsl / C.B. Bunorpamosa,
B.A. Bacnes. - M.: Hayka, 2000.

0) JOMOJIHUTEIbHAS !

1. Tarep A.A. OU3NKO-XMMHUS TIOIUMEPOB. - 3-€ H3J., mepepad. u jom. - M.: Xumus,
1978.

2. Kupees B.B. BricokomonekynsipHble cOeAUHEHHs: Y4eOH. /uis By30B. - M.: Beicu.
mK, 1992.

3. Ulyp A.M. BrICOKOMOJEKYISIpHBIE COSAMHEHUS. - 3-€ W3M., mepepad. u jgom. - M.:
Bricm. mk., 1981

4. CrpenuxeeB A.A. OCHOBBI XMMHH BBICOKOMOJIEKYJISIDHBIX coelMHEHUN / A.A.
Crpenuxees, B.A.JlepeBuiikas. - 3-e u3n., nepepad. u goim. - M.: Xumus, 1976.

5. KynesneB B.U. Xumus u ¢usuka nomumepon: YueOH. mis By30B / B.U. Kynesnes,
B.A. Ulepmnes. - M.: Beic. mk., 1988.

6. Tyros .1. Xumus u ¢usuka nonuMepon: YueOH. nocodue s By3oB/ .. Tyros,
I''". KoctpeikuHa. - M.: Xumus, 1989.

7. DHIUKIONEINS TOJMMEPOB, T. 1, 2, 3. - M.: CoBerckas sHiukioneaus, 1977.

8. Maucan k., Cnepiaun JI. Ilomumepnble cmecu u kommnosutsl/ Ilox pen. HO.K.
I'onosckoro; Ilep. ¢ anri. - M.: Xumus, 1979.

9. Ilpusanko B.II. MonekynsspHO€E cTpoeHuE U CBOMCTBA MOIUMEpPOB. - JI.: Xumus, 1986.
['ynb B.I'. CTpykTypa 1 npodHoCTh nonumMepos. - M.: Xumus, 1971.

[1.Koznos II.B. ®usuko-xumMuueckne OCHOBbI IutacTUuKamuu noiaumepoB / ILB.
Ko3znos, C.I1. ITankos. - M.: Xumus, 1982.

10.Kupmnos 2.U. Crapenue u crabunuzanus tepmoruiactoB / 3.M. Kupumios, 3.C.
[Myneruna. - JL: Xumwust, 1988.

11.T'ennep b.3. IlpakTnueckoe pyKOBOJACTBO MO (PU3MKOXUMHH BOJOKHOOOPA3YIOIIMX
MOJIMMEPOB: Yueb.mocodue s By30B:2-¢ u3f., ucnpas. u pomn./b.2.I'emnep, A.A. T'ennep, B.I.
Yuptynos.-M.: Xumus, 1996.

12. Kappmamm M.M.Bsizkocts  pactBopoB mnoiumepo/ M.M. Kappam, E.C.
CsemnukoBa, JILH. Cononxo, H.JI.  JleBkmna: Meroguu.yka3,- CaparoB:131-Bo
Capar.roc.TexH.yH- Ta,2006.



13. Kapnamm M.M. Xumuueckue peakuud B XMMHUYECKOH TEXHOJOTMH IOJIUMEpPOB/
M.M.. Kapgam, JIL.I'. I'myxoa, E.C. CsemnumkoBa: Mertonuu. yka3:.-Caparos: W3a-BO
Capar.roc.TexH.yH-ta, 2008.

14. Kapmam M.M. Xumudeckue TEXHOJIOTHH U cUHTEe3 mojaumepoB/ M.M.. Kapnam,
JLT. I'nmyxoBa, E.C. CemnukoBa: Meroauu. ykas:.-CapatoB: U3n-Bo Capart.roc.TexH.yH-Ta,
2008.

15. Kapnam M.M., Xumus u ¢usuka noaumepon. Yacts 1. Xumusa nonmumepos/M.M.
Kapmam, H.b. ®enopuenko, E.C. CpemnukoBa: Meroauy. yka3. U KOHTp, 3aJaHUA:. -
CaparoB:13a-Bo Capar.roc.texs.yn-ta, 2008.

16. Kappam M.M., Xumust u pusuka noaumepoB. Hacts 2. dusuka noaumepos/M.M.
Kappam, H.b. ®enopuenko, E.C. CpemnukoBa: Meroauu. yka3. M KOHTp, 3aJaHUS:. -
CaparoB:131-Bo Capar.roc.texH.yH-Ta, 2008.

9.2. UnTepHET-pecypchl

http://c-books.narod.ru/pryanishnikovl_2_1.html
http://alhimic.ucoz.ru/load/26
http://www.chem.msu.su/rus/teaching/org.html
http://www.xumuk.ru

http://chemistry.narod.ru
http://www.media.ssu.samara.ru/lectures/deryabina/index/html
ChemSoft 2004
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9.3. IIporpammHoe obecnevyenune

YuuBepcuter oOecredeH HEOOXOJUMBIM KOMIUIEKTOM JIMIIEH3MOHHOTO U CBOOOIHO
pacrpocTpaHsIeMoro MPOrpaMMHOTO 0OECTICUSHHSI, B TOM YHCJIE OT€UYECTBEHHOTO MPOU3BOJICTBA.

Kaxxapiit oOyyaromuiicst B TeueHUE BCEro mepruoja o0ydeHus: ooecrneyeH WHINBUIYATbHBIM
HEOTPAHUYEHHBIM JOCTYIIOM K DJJEKTPOHHOM WHGOPMAIIMOHHO-00pa30BaTEILHOM  Cpelie
VHHBEpCUTETa H3 JI000H TOYKHM, B KOTOPOW UMeeTcs JOCTyn K HH(OpMaIMOHHO-
TEJICKOMMYHUKAIIMOHHOU ceTh «HTepHeT» Kak Ha TepPUTOPUM YHUBEPCUTETA, TAaK U BHE €€.

YHuBepcuter o0ecreyeH CIEIyIOMUM KOMIUIEKTOM JIMLEH3UMOHHOTO IPOrpaMMHOIO
o0ecreyeHusl.
1. JlunensuoHHOE nMporpamMMHoOe odecreueHue, ucnonbzyemoe B Marl'y
1.1. Microsoft Windows 7
1.2. Microsoft Office 2007
1.3. Ilporpammusiii kommiaekc MMUC “Busyanbsaas Ctynus TectupoBanus™
1.4. AutuBupychHoe [10 Eset Nod32

1.5. CopaBouno-mpaBoBasi cuctema “I'apant”

Hapﬂz[y C TpaAUOWMOHHBIMH H3JaHHUAMHU CTYACHTBI MU COTPYAHHKU HMCIOT BO3MOXHOCTH
MOJIb30BATHCS SJICKTPOHHBIMU IMOJIHOTCKCTOBBIMHA 0azamMu JaHHBIX

Tabauua 9.1.

Ha3Baunmue pecypca CcebLika/gocTyn

OnekTpoHHas OubOnmoreka onnaiiH «EamHoe okHO K | http://window.edu.ru
00pa3oBaTeLHBIM PeCypcam)»

«O06pa3oBaTenbHbI pecypc Poccuny» http://school-collection.edu.ru

denepanbHbIii  00pa30BaTENbHBIA TOPTAN: yupexaenus, | http://www.edu.ru —
nporpammel, craiaaptsl, BY3b1, rectol EID, THA



http://c-books.narod.ru/pryanishnikov1_2_1.html
http://alhimic.ucoz.ru/load/26
http://www.chem.msu.su/rus/teaching/org.html
http://www.xumuk.ru/
http://chemistry.narod.ru/
http://www.media.ssu.samara.ru/lectures/deryabina/index/html
http://window.edu.ru/
http://school-collection.edu.ru/
http://www.edu.ru/

denepanbHblii HeHTp HHPOpMaIMoHHO-00pa3oBaTenbHbIX | http://fcior.edu.ru -
pecypcoB (OLINOP)

ObC "KOHCVJIbTAHT CTYJAEHTA". Dnexrponnas | http://polpred.com/news
OnOIMOTEeKa TEXHHYECKOTO By3a

U3z narenbcTBO «JTaHpy. DrnexkTpoHHo-6ubaHOoTeuHas | http://www.studentlibrary.ru -
crcTemMa

Pycckas BupTyaibHast OHOIHOTEKA http://rvb.ru —

W3naTenbecTBO «Jlaaby. DnexkTpoHHo-0ubaMoTeuHas | http://e.lanbook.com -

crcTemMa

ExxenenenpHuk Hayku u oOpasoBanus [Ora Poccum | http://old.rsue.ru/Academy/Archive
«AKamemMusa» s/Index.htm

Hayunas snextponHast 6ubanoreka «e-Library» http://elibrary.ru/defaultx.asp -
DneKkTpoHHO-0nbmoreuHas cucrema [PRbooks http://www.iprbookshop.ru -

DJIeKTPOHHO-CIIPABOYHAsT CHUCTeMa JOKyMeHTOB B cdepe | http://www.informio.ru
obpazoBanus «1apopMuO»

NudopmannonHo-npaBoBas cucrema «l apanr» CereBas Bepcus, JOCTYyITHA CO BCEX
KOMITBIOTEPOB B KOPIIOPATUBHOM
cetu Uurl'y

DnekTpoHHO-0nbaroTeuHast cuctema «HOpaifT» https://www.biblio-online.ru

10. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHME JUCHUIIJIMHBI

MarepuanbHo-TeXHHYecKas 0232 YHHBEPCUTETA [103BOJIIET 00ecreunBaTh KaYeCTBEHHOE
IIPOBEJICHUE TEOPETUUECKUX U J1a0OPaTOPHBIX 3aHATUH.
[TepeueHb HEOOXOIUMBIX TEXHUYECKUX CPEJICTB O0YUEHUs, HCTIONIB3YEMBIX B YUeOHOM
IpoLecce Ul OCBOEHUS IUCIUIUINHBI:
® KOMIBIOTEPHOE U MYJIbTUMEHIHOE 000pYyI0BaHUE;
® BHUJCO- U AyJMOBU3YaJIbHbIE CPEICTBA OOYUEHHUS U JIp.
TpeboBanust K ayquTOpPUU Jis JEKUUMOHHBIX W J1a0OpAaTOPHBIX 3aHATUN: OecirymHas
CBETJIas ayIUTOPHUA Ha 25 NOCAaJOUYHBIX MECT C UHTEPAKTUBHOMN JOCKOM.
JU1s IOJTHOLIEHHOTO OCYIIECTBJIEHUS Y4eOHOr0 Ipoliecca 10 TUCLUIIIIMHE UMEIOTCSL:

Jlexunu, npe3eHTanuu

KoHTponbHbIE TECTHI.

Crucok BOMPOCOB /IS MTPOBEACHUS coOeceI0BaHuUS.
Tabnuusl.

BapuanTsl 3a71aHui 17151 KOHTPOJIBHBIX paboT.
BapuanTsl 3aaHuii 17151 caMOCTOSATENbHON PabOTHI.

oukrwnE

11. METOOTUYECKHUE YKA3AHUSI JIJ1S1 OBYUAIOIUXCS IO
OCBOEHMIO
JTUCIUATITAHBI

Jucuunnuna «VccnenoBanue u GU3NKO-XMMUYECKHE CBOICTBA MMOJIMMEPOBY HAINpaBJeHa Ha
dopmupoBanne kommneTeHmnmii: YK-2, OITK-2, TTK-3.

[TpoMexyTouHast aTTeCTalMs IPEATIONATAET IK3aMEH.

[Tpuctynas K U3y4EHUIO TUCIUIUIMHBI, HEOOXOAUMO B IMEPBYIO OuYepe/lb 03HAKOMHTHCS C
coJepkaHueM paboueit mporpaMmsl AucuuIuinHbl (PTLT).

JIekuMu UMEIOT LEJbI0 AaTh CUCTEMAaTU3UPOBAHHBIE OCHOBBI HAYUHBIX 3HAHUH.

[Tpu uzyueHnu u npopaboTKe TEOPETUUECKOTO MaTepraia HEOOX0AUMO:



http://fcior.edu.ru/
http://polpred.com/news
http://www.studentlibrary.ru/
http://rvb.ru/
http://e.lanbook.com/
http://old.rsue.ru/Academy/Archives/Index.htm
http://old.rsue.ru/Academy/Archives/Index.htm
http://elibrary.ru/defaultx.asp
http://www.iprbookshop.ru/

- MOBTOPUThH 3aKOHCIIEKTUPOBAHHBIN Ha JIEKIIMOHHOM 3aHSATHM MaTepual U JONOJHUTH €ro C
Y4€TOM PEKOMEHI0BAHHOM I10 TaHHOM TE€ME JINTEPATYPHI;

- IIpU CAMOCTOSITEIbHOM H3YYEHHM TEOPETUYECKOW TEMBbl CHEJaTh KOHCHEKT, HCHOIb3Ys
pekoMennoBaHHble B PIIJI nuTepaTypHble MCTOYHMKM M pecypchl UH(POPMALMOHHO-
TEJIEKOMMYHUKAIIMOHHOU ceTu «HTepHeT»

- IIpY OJTOTOBKE K IPOMEKYTOUHON aTTeCTalluy 110 MOJYJII0 UCIOIb30BaTh MaTepuansl GoHaa
OLICHOYHBIX CPEJICTB.

[TpakTuyeckue 3aHATHS IPOBOJATCS C ILENbI0 YIIyONeHUus M 3aKpeIuleHUs 3HaHuM,
NOJYYCHHBIX Ha JIEKIUSAX M B TPOIECCEe CAMOCTOSTEIbHOH pabOThl HajJ HOPMATUBHBIMH
JIOKyMEHTaMH, y4eOHOH ¥ HAyYHOU JIUTepaTypoil.

[Tpu OATOTOBKE K J1a00PaTOPHOMY 3aHITHIO HEOOXOAUMO:

- I3Y4YMTb, IOBTOPUTH TEOPETUYECKUI MaTEpHaJl 110 3alaHHON TeME;
- 1P BBIIIOJIHEHUH JOMAIIHUX PACUETHBIX 3a/laHUM, U3yUUTh, [IOBTOPUTH TUIIOBBIE 3a/1aHNU,
BBITOJIHAEMBIE B Ay IUTOPUU.

PexoMengauuu nmo padore ¢ HAY4YHOU M y4eOHOM JUTEPATYpOii

Pabota ¢ yueOHOM U HayuyHOU IUTEPaTypOi SBIISETCS I1aBHOM (hopMoOii caMOCTOATEIbHOM
paboTel U HEOOXoaMMa HpPHU IMOATOTOBKE K YCTHOMY ONPOCY Ha CEMHUHAPCKHUX 3aHATUAX, K
MOJyJIbHBIM KOHTPOJIBHBIM paboTaMm, onpocy, 3auery. OHa BKIIOYaeT npopaboTKy JEKIIMOHHOTO
MaTepuaiga — H3Y4eHHE PEKOMEHJOBAHHBIX MCTOYHUKOB M JMTEPATYphl 10 TEMATUKE JIEKLIUM.
KoHcnekT nekiumn A0DKeH CoJepKaTh peepaTHBHYIO 3alllCh OCHOBHBIX BOIPOCOB JIEKIHH,
IPEUIOKEHHBIX MpernoAaBareaeM cxeMm (Mpu HMX JEMOHCTpallM), OCHOBHBIX HCTOYHHKOB U
JUTEpATyphl MO T€MaM, BBIBOJBI IO KaXJOMY Bompocy. KoHCHeKkT foikeH ObITh BBINOJHEH B
OTIeNbHON TeTpaau mno npeamery. OH HOJKeH ObITh aKKypaTHBIM, XOpOIIO YWUTAaeMbIM, HE
coJiepkKaTh HE OTHOCSILYIOCS K TeMe HH()OPMAIUIO UM PUCYHKH.

KoHcnekTsl HayuHO TUTEpaTyphl IPU CAMOCTOSTEIbLHON MOATOTOBKE K 3aHITHSIM JIOJIKHBI
OBbITH BBINOJIHEHBI TaKXKe aKKypaTHO, COAEP)KaTh OTBEThl HA KaXIbIH MOCTaBIEHHBIH B TeMe
BOIPOC, UMETh CCBUIKY Ha MCTOYHHMK HH(pOpMalnuu ¢ 00sf3aTelabHbIM YKa3aHHEM aBTopa,
Ha3BaHUS M ToJla M3JAaHUS HUCMHOJb3yeMOW HaydHOM suTepaTypbl. KOHCIEKT MOXeT ObITh
OTIOPHBIM (COZIEPKATh JIMIIHL OCHOBHBIE KIIFOUEBBIE TO3UIIMH), HO IIPH ITOM MO3BOJISIOLIUM JIaTh
HOJIHBIN OTBET IO BOIIPOCY, MOXKET OBITh MOAPOOHBIM. OObEM KOHCIIEKTa ONpPENEIsIeTCs] CaMUM
00yJaronuMcs.

B nporecce paboTsl ¢ yueOHOM 1 HayYHOH JTUTepaTypoil 00ydarouuiics MOKeT:

- JlenaTh 3alUCU IO XOJAYy 4YTE€HHsS B BUJE NPOCTOrO0 MM Pa3BEpHYTOro IUIaHa (CO34aBaTh
nepevyeHb OCHOBHBIX BOIPOCOB, PACCMOTPEHHBIX B HICTOUHUKE);

- COCTaBJIATh TE3UCHl (LMTUpOBaHME HauOoJiee BaXKHBIX MECT CTaTbHM MM MOHOrpaduu,
KOPOTKOE U3JI0)KEHHE OCHOBHBIX MBICIIEH aBTOpA);

- TOTOBUTH aHHOTAIUM (KpaTKoe 0000IIeHNEe OCHOBHBIX BOIIPOCOB pabOThI);

- CO37]aBaTh KOHCIIEKTHI (pPa3BEPHYTHIE TE3HCHI).



Pabouas mnporpamma mucumruiHbl «VccrnegoBanue M (U3MKO-XUMHYECKHE CBOWMCTBA
MOJIMMEPOBY» cocTaBlieHa B cooTBeTcTBUM ¢ TpeboBanusmMu PI'OC BO no cneumanbHOCTH
04.05.01. «®yHnaMeHTanbHasT W OpUKIATHAs  XUMHS», YTBEPKAECHHOIO  IPUKA30M
MunuctepcTBa 00pazoBaHus U Hayku Poccuiickoit @enepanuu ot 13 umrons 2017 r. Ne 652

[Tporpammy coctaBuia: K.X.H., JoleHT Kadenpsl xumun Kutnesa JI.W.

Pabouas nporpamma ogoOpena Ha 3acefaHuu Kapeapbl XUMUU

[Tpotokoun 3acemanust Ne _ 10 oT « 20 » uioHsA 2023 .

Pabouas [mporpamma o,u06peHa y‘IC6HO-M€TOI[I/I‘IeCKI/IM COBCTOM XUMHKO-

Oouosnornyeckoro__ dakyiapTera

[Tpotokoun 3acemanust Ne _ 10 oT « 26 » WIoHSA 2023 .

[TporpamMma paccMOTpeHa Ha 3acelaHiu Y 4eOHO-METOANYECKOT0 COBETa YHHBEPCHTETA

[Tporoxon 3acemanust Ne __ 10 OT « 28 » WIOHA 2023 r.




Cgenenusi 0 nepeyrBepKIeHUN MPOrpaMMbl HA OYepPeaHOIl yueOHbIH roJa 1
perucrpanuu U3MeHeHuil

V4eOHsblit Pemenne Buecennble U3MEHEHUS Iloxnucek 3as.

Kadeapsl kadeapoi
roj

(Ne mpoTokoia,
JiaTa)




