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1. Ilenn ocBOEHNST TUCITMIIIHHBI

Llenpr0 OCBOCHUS AMCIMILIMHBI SBISETCS 3HAKOMCTBO CTYACHTOB C OCHOBAMH HAYKH O
MMoJIMMEpax 1 €€ Ba)XKHEUIITIMU MPAKTUYICCKUMU NTPHUIIOKCHUAMUA, 3HAHUC KOTOPBIX HeO6XO[[I/IMO
Ka)XIOMY XUMHKY, HE3aBUCHMO OT €r0 MOCJICAYIOIICH CrelnalTn3alnu.

Kypc nmaer mpexacraBieHuss O TMOJMMEPHOM COCTOSHUM Kak o0coOoit  dopme
CYIIIECTBOBAHMS BEIIECTB, O KJIACCH(DUKAIMK MOJTUMEPOB U MX BKHEHIINX MPEACTABHUTEIIAXK, O
CTPOCHUU MAKPOMOJICKYJI M HX OCHOBHBIX XI/IMI/IKO'(i)I/I?)I/I‘-ICCKI/IX CBOfICTBaX, pCaKknusax
MaKpOMOJICKYJT ~ JUIi ~ XUMHYECKOTO M CTPYKTYPHO-XHMHYECKOTO  MOJIU(DUIIUPOBAHUSI
MOJMMEPHBIX MaTEPUAIIOB U U3JICIHiL, a TaK)Ke 00 OCHOBaX CHHTE3a MOJIMMEPOB.

2. MecTo AMCUMILIMHBI B CTPYKTYpe 00pa30oBaTeIbHON NPOrpaMMbl

Jucnummna  «BeicokoMonekymsapabie  coequnenus» (51.0.09.02)
o0s3aTeNnbHOM yacTHM 00pa3oBaTeNbHOM NpOrpaMMbl U BXOJUT B MOJIYJb
«Oprannueckas XUMHUs, XUMHS TOJUMEPOB 1 OMOIOTUYECKUX 0OBEKTOBY.

Kypc TtecHo cBsA3aH M omnMpaeTcss Ha TakWe IUCLUIUIMHBI, KaK HeEOpraHudeckas,
aHAIUTUYECKasi, OpraHnyeckas, oomas u ¢uznyeckas XuUMHs, OMOXUMHUA, a Takke (QU3NKa U
MaTeMaTHKa.

3HaHMS W HAaBBIKM, TOJyYEHHBbIE NPU HU3YUYEHUU JAUCHUIUIMHBI HEOOXOIUMBI Ui
BBITNIOJIHEHUS! BBIITYCKHOW paOOThl, B HAYYHO-IIPOU3BOJCTBEHHOW U MPOEKTHOM JESATEIBHOCTH, a
TakKe 7S MPOJOIDKEHUST 00y4eHHsl B MarucTpaType 1o HampaBieHHio «Du3uKo-opraHrnyeckas
U (apMmareBTUIeCKast XUMHUS.

OTHOCHUTCSI K
b1.0.09

3. IlnanupyemMble pe3y/ibTaThbl 00y4eHHs MO JUCIUIIHHE, COOTHECEHHbIE C IIJIAHUPYeMbIMH
pe3yJbTaTaMH 0CBOeHHs 00pa30BaTe/IbHOI NPOrpaMMBbl

[Ipouiecc u3yueHus: TUCHUILUIMHBI HAalIpaBiieH Ha (OPMUPOBAHUE CIIEAYIOIINX 3JIEMEHTOB
komrnereHMii B cootBercTBUU ¢ PI'OC BO, OIl BO u npuobpereHus cleayroumx 3HaHHM,

YMEHMH, HaBBIKOB U (MJIM) OTIbITA JI€ATEIbHOCTH:

dopmupyemas Nuaukarop nocTuskeHust Ilepeyenn
KOMIIeTeH LU KOMIeTeHLM I IUIAHUPYEMBbIX Pe3yJIbTAaTOB 00y4eHHs
(xoa u popMyaMpOBKaA) (koa u opMyIHpPOBKA)
YHuBepcajJbHble KOMIIETEHIHH
YK-8 YK-8.3 3HaTh:

Crioco0eH co3aaBarh 1
MOIJICP>)KUBATh B
IOBCETHEBHOM KU3HU U B
npohecCHOHANBHOMN
JIeATETLHOCTH 0€30TIaCHBIC
YCIIOBHSI
JKU3HENEATETbHOCTH TSt
COXpaHEHUs MPUPOAHON
cpebl, 00eCTICUCHIS
YCTOMYUBOIO Pa3BUTHUSA
o0I1ecTBa, B TOM YHCIE ITPH
yIpo3e ¥ BOSHUKHOBCHHUH
YPE3BBIYANHBIX CUTYalluH U
BOCHHBIX KOH()IUKTOB.

BrusisieT npobiemsl,
CBSI3aHHBIC C HAPYUICHUSIMHU
TEXHUKHU 0€30MaCHOCTH Ha
pabodem MecTe;
npejyiaraeT MEpOTPHUSITUS
10 TIPEIOTBPAIICHHIO
Ype3BbIYaHbBIX CUTYaLHI.

— npaBuiia 0€30MaCHOCTH IPH NIPOBEACHUH
IKCTIEPUMEHTAIILHBIX PA0OT IO CUHTE3Y U
HCCIIEA0BAHUIO CBOMCTB MOJIUMEPHBIX
MaTepHajoB.

Ymersn:

— pa3pabaTbIBaTh MEPOTIPUATHS 1O
MPEIOTBPAIIECHUIO YpE3BbIUaiiHbIX
CUTyaluil.

Baagers:

— IIpUEeMaMH yCTpaHEHUsI pooieM,
CBSI3aHHBIX C HAPYIIEHUSIMU TEXHUKU
0e30macHOCTH Ha pabodeM MecTe.




OoumenpodeccuoHalbHble KOMIETEHIIUN

OIIK-1

CriocoOeH aHaTU3UPOBATh U
MHTEPIPETUPOBATh
pE3yIBTaThl XUMUYECKIX
9KCIEPUMEHTOB,
HaOIIOIeHNH U U3MEPEHUH.

OIIK-1.1
CucremaTtusupyer u
aHAJIM3UPYET PE3yNbTaTh
XUMHUYECKUX
SKCIEPHUMEHTOB,
HaOJIIO/ICHU, U3MEPEHUH, a
TaK)Ke pe3yJbTaThl
pacyeToB CBOICTB BEIIECTB
1 MaTepHUaoB.

3HaTh:

— OCHOBHBIE TIOHATHS ¥ 3aKOHOMEPHOCTH
XUMUHU BBICOKOMOJIEKYISIPHBIX
COCJIMHEHUH.

YmMmern:

— CHCTEMAaTHU3UPOBATh U aHAIU3UPOBATH
pe3yIbTaThl XUMHYECKUX SKCIIEPUMEHTOB,
HaOMIOACHUH W U3MEPEHHI CBOHCTB
BEIIECTB U MaTEPHAIIOB.

BaageTh HaBBIKAMM.

— cbopa, 00pabOTKN U CUCTeMaTH3AITIH
nH(GOPMAITUH TI0 TEME MCCIIETOBAHUS.

OIIK-1.2

IIpennaraer
HWHTEPIPETALUIO
Pe3yabTaTOB COOCTBEHHBIX
SKCIIEPUMEHTOB U
PacueTHO-TEOPETUUECKUX
paboT C UCTIONTB30BaHUEM
TEOPETUIECKUX OCHOB
TpaAUIUOHHBIX U HOBBIX
pa3zenoB XUMHUH.

3HaThb:

— MCTOBbI BBIIIOJIHCHHA PACYCTHO-
TEOPETUYECKUX PAOOT 110 U3YUEHHIO
CTPOCHHUSI U CBOKCTB
BBICOKOMOJIEKYJIAPHBIX COETMHEHUH.
Ymerb:

— BBIIOJHATH PACUETHO-TEOPETUIECKHUE
paboThI C HCIONIB30BAHUEM TEOPETHUECKIX
OCHOB TpaAMIIMOHHBIX U HOBBIX pa3aciioOB
XUMHU.

Bnaners HaBbIKAMM:

— IPOBEIECHUS HUHTEPIIPETALIUN
MOJY4YEHHBIX PE3YJIbTAaTOB
9KCHEPUMEHTAIILHBIX U PaCYETHO-
TEOPETUIECKUX UCCIIEIOBAHUI B 00JI1aCTH
CHUHTETHYECKHX MaTepHaJIOB.

OIIK-1.3

DopMyJIUPYET 3aKITIOUECHUS
Y BBIBOJBI TIO pe3yiIbTaTaMm
aHaIM3a JUTEePaTyPHBIX
JTAHHBIX, COOCTBEHHBIX
AKCTIIEPUMEHTAIBHBIX U
Pac4eTHO-TEOPETHUECKUX
paboT XUMUYECKOH
HaIpaBJICHHOCTH.

3HaTth:

— IpaBHJIa COCTABIIEHUS OTYETOB 110
MOJTy4YE€HHBIM pe3yJIbTaTaM aHajIn3a
JTUTEPATYPHBIX JTaHHBIX, COOCTBEHHBIX
SKCIIEPUMEHTAIBHBIX U PaCYeTHO-
TEOPETUYECKUX PA0OT XUMUIECKOH
HaIpPaBJIEHHOCTH.

Ymern:

— J1enath 0O0OCHOBAHHBIC BBIBOJIBI 10
pe3yapTaTaM aHajIu3a JUTepaTypPHbBIX
JTAHHBIX CEPHH HKCIIEPUMEHTOB U
pacYeTHO-TEOPETUIECKUX padboT
XUMUYECKOM HAPABIEHHOCTH;
-0(OpPMIISTH JaHHBIE IKCIIEPUMEHTAIBHBIX
1 TEOPETUYECKUX UCCIIEAOBAaHUI B BHJIE
rpadUKOB U TAOIHII.

Bnagers HaBbIKAMM:

— IPEJCTABICHUS MOITYYEHHBIX
pe3yabTaToOB B BUE pedepaToB U OTYETOB
J1a00paTOPHEIX PaboT.




OIIK-2

CniocoOeH MpoOBOIUTE €
COO0JTI0JICHHEM HOPM
TEXHHUKHU 0€30IMacHOCTH
XUMHUYIECKUH SKCIICPUMEHT,
BKJIFOYas CHHTE3, aHAJIU3,
U3YYCHUE CTPYKTYPHI H
CBOMCTB BEIIECTB U
MaTepHaIOB, UCCIICIOBAHNE
MIPOIECCOB C UX YYaCTHEM.

OIIK-2.1

PaboTaeT ¢ XMMHUYECKHUMU
BEIIIECTBAMM C
co0JII0JIeHrEM HOpM
TEXHUKHU 0€30I1aCHOCTH.

3HaTh:

— CBOWCTBAa XMMUYECKIX MaTEpPHAIIOB,
METO/TbI OE30MTACHOTO OOpAIEHUS C
XUMHYECKUMHU MaTEpPHAJIaMU C yYETOM UX
(pM3AYIECKUX U XUMUIECKIX CBOWCTB.
YmMmern:

— UCTIOJIB30BATh METO/IbI OE30I1ACHOTO
oOpalleHus: ¢ XUMHUYECKUMHU MaTepHaIaMu
C y4eTOM UX (U3NIECKUX U XUMUIECKHIX
CBOJCTB.

Baanern:

— MeToIaMH 0e30ITacHOTO OOpaIIeHHS C
XUMHYECKHMHU MaTepHallaMy C YIeTOM X
(U3NYECKUX U XUMUYECKUX CBOWCTB.

OIIK-2.2

IIpoBoaUT CUHTE3 BELIECTB
1 MaTepHaJIOB pa3HOI
IIPUPOJEI €
HCIOJIb30BaHUEM
HMEIOIIUXCSI METOTUK.

3HaTh:

— OCHOBHbBIE 3aKOHOMEPHOCTH MPOTEKAHUS
MIPOIIECCOB MOJIMMEPHU3AINU U
IOJIMKOHICHCALINH;

— METO/Ibl KAYECTBEHHOI0 KOHTPOJIA
XUMUYECKUX IpoueccoB cunre3a BMC.
YMmeTh:

— IUTAHUPOBATh XUMUYECKUI SKCIEPUMEHT
[0 CUHTE3Y BBICOKOMOJIEKYJISIPHBIX
COCIUHCHUH.

Baanern:

— TEXHUKOH 3KCIEPUMEHTA CUHTE3a
BBICOKOMOJIEKYJISIPHBIX COSUHEHUI.

OIIK-2.3

[TpoBOAUT CTaHJAPTHBIC
OmepaIyu st
OIpe/ieIeHHs XUMUIECKOTO
1 $a3oBoro cocraBa
BEIECTB M MaTepHaIOB Ha
HUX OCHOBC.

3HaTh:

— XUMHAYECKHUE U (PU3UKO-XUMUIECKHE
METO/bI UCCIIEIOBAHNS BELIECTB, B TOM
YHUCJI€ BHICOKOMOJIEKYJISIPHBIX COSIIMHCHII.
YMeTh:

— BBIOUPATH METOIBI UCCIIETOBAHUS
CTPOCHHUS MMPOMEKYTOUHBIX U KOHETHBIX
MIPOIYKTOB CUHTE3a BEICOKOMOJIEKYIISIPHBIX
COEIUHEHHU.

Baanern:

— TEXHUKOM COCTaBJIEHHUS CXEMBI aHAIN3a
00BbEKTa HCCIIEA0BAHU,

— IpUeMaMu U3MepeHUs (PU3UKO-
XAMHAYECKAX BEJIMYMH C 3aJaHHON
TOYHOCTBIO.




OIIK-2.4

IIpoBoauT HccnenoBaHus
CBOICTB BEILECTB U
MaTepHUaoB ¢
HCTIONTb30BaHUEM
CEpUITHOrO0 Hay4YHOI'O
o0opyIoBaHUs.

3HaTh:

— DKCTIICPUMEHTAILHBIC METOIBI
onpezaeneHus PU3NISCKUX KOHCTAHT U
(hM3UYECKUX CBOMCTB BEUICCTB;

— mpaBuyIa pabOTH Ha COBPEMEHHOI
amnmapatype IpH OMpeaeIeHu PHU3NISCKUX
KOHCTAHT U (PU3UYCCKUX CBOHCTB BEILIECTR.
YMerThb:

WCIIOJIb30BaTh COBPEMEHHOE HayqHOe
o0opyoBaHue JIsl onpeeseHus GU3UKo-
XUMHYECKUX XapaKTEPUCTUK BEUICCTB U
MaTepHaIoB.

Baagers HaBbIKAMM

— paboTHI Ha COBPEMEHHOM HAYYHOM
000pyIOBaHUY TIPH MTPOBEICHUH
HCCIIEI0BAaHUs CBOMCTB BEIIECTB U
MaTepHaJIOB.

OIIK-3

Crioco0eH MPUMEHSITh
pacdeTHO-TEOPETHIECKUE
METOJbI JJIs1 U3YUCHUA
CBOICTB BEILLECTB U
MIPOIIECCOB C MX YIaCTHEM C
HCIOJIb30BaHUEM
COBPEMEHHOM
BBIYMCITUTEIHHON TEXHUKH.

OIIK-3.1

[IpumensieT TeopeTnyeckue
Y TIOYAMIINPUIECKHE
MOJICJIU TIPH PEIICHUN
3aJ1a4 XUMHUYIECKOM
HaIPaBIEHHOCTH.

3HaTh:

— TEOPETHYECKHUE U MTOTYyIMITUPHIECKUE
MOJIEJIH, UCTIOIB3yEeMBIE TIPH H3YICHUN
CBONCTB BBICOKOMOJIEKYJISIPHBIX
COCITUHCHHUH,

Ymern:

— UCTIOJIB30BATh TEOPETHUECKUE U
MOJTYIMITUPHYCSCKUE MOJICITH JIJIS
MIPOBEJICHHSI CCIIEIOBAHUN B 00JIaCTH
BBICOKOMOJIEKYJIIPHBIX COCIUHEHHI.
Biaaners HaBBIKAMU:

— IPUMEHEHHUS TTOTYIMITHPHUECKUX
MoJIeJIe! [T TPOBEACHHS UCCIICIOBAHUH B
001aCTH BEICOKOMOJIEKYJIISIPHBIX
COEIUHEHHU.

OIIK-3.2

Hcnons3yeT cranapTHoOe
porpaMMHoe obecrieueHne
[IPU PELICHUH 3a1a4
XUMUYECKON
HaTPaBJICHHOCTH.

3HaTh:

— CTaHJIapPTHOE MPOrpaMMHOe o0ecreueHre
000pYyI0BaHUs, UCIIOJIb3YEMOTO IS
MpoBeIeHust padoT IO MPOBEIECHUIO
CHHTE3a M U3YYECHHUIO CBOWCTB MOJIUMEPOB.
YMeTh:

— MPUMEHSTH CTAaHAAPTHOE MPOTrPaMMHOE
obecrieueHure sl IpoBeIeHUs padoT 10
MIPOBEICHUIO CHTE3a U M3yUEHUIO0 CBOWCTB
MTOJITMMEPOB.

BaageTs HABLIKAMM.

— UCIIOJIb30BaHUS CTAHAAPTHOTO
MIPOTPaAaMMHOTO O0ECTICUECHHSI
000pyIOBaHUS MPU MPOBEIEHUH PabOT 110
MIPOBEICHUIO CUHTE3a U U3yUEHHUIO CBOUCTB
TTOJIIMEPOB.




OIIK-4

Crioco06eH mIaHupPOBaTh
pabOThl XUMUYECKON
HaTPaBJICHHOCTH,
00pabaTwIBaTh U
WHTEPIPETHPOBATH
MOJTyYEHHBIE PE3YIIBTATHI C
UCTIOJIb30BaHHEM
TEOPETUYECKUX 3HAHUM U
MPAKTHYECKUX HABBIKOB
pEIICHUs MAaTEeMaTHICCKIX
1 HU3UYeCKuX 3a/mad.

OIIK-4.2 3HaTh:

OOpabaTsIBaeT TaHHEIC C — Habop CTaHAAPTHBIX CITIOCOOOB

HCIOJIb30BaHUEM armpOKCUMAIUH YUCIICHHBIX

CTaHJIaPTHBIX CIIOCOOOB XapaKTEPHUCTUK.

anmpoKCUManun YmMmern:

YUCIIEHHBIX — IPUMEHSTh CTaHIapTHBIE CTIOCOOBI

XapaKTEPHUCTUK. armpOKCUMAIUH YUCIICHHBIX
XapakTepUCTUK NpH 00paboTke
MOJTyYeHHBIX JTaHHBIX.
BaaneTh HaBBIKAMM.
— 00pabOTKH MOJTyUYECHHBIX TAHHBIX C
MTOMOIIIBIO CTAHAAPTHBIX CITIOCOO0OB
aTnmMpPOKCUMAITIH YHUCIIEHHBIX
XapaKTEPHUCTHK.

OIIK-4.3 3HaTh:

WnTepriperupyer — OCHOBBI (DyHJITAMEHTAIBLHBIX Pa3/IelIOB

pe3yJIbTaThl XUMHUYECKUX
HaOJIoIEHUI C
HCTOTb30BaHHEM
(hM3HUEeCKUX 3aKOHOB H
MpEJICTaBICHUH.

XMUMHH: HEOPraHUYECKOH, OpraHu4eCcKoH,
AHATUTHYECKOHN 1 (PU3NUECKON XUMHH.

— 0COOEHHOCTH CBOICTB
BBICOKOMOJIEKYJIIPHBIX CHCTEM, OTINYHS
UX OT HU3KOMOJIEKYJISIPHBIX CO€AMHEHUH.
Ymers:

— UHTEPIPETUPOBATH PE3YIBTATHI
XUMHAYECKUX HAOJIOIEHUN C
UCTIOJIb30BaHUEM (PH3MUYECKHUX 3aKOHOB U
MPEACTABICHUN.

Bnaners HaBbIKAMM:

— UHTEPIPETAIUH TTOTYIEHHBIX
pE3yIBTaTOB C UCIOIb30BAHUEM
TEOPETUYECKUX 3HAHUN U MPAKTUIECKUX
HaBBIKOB PEIIEHUS MAaTEeMaTHUYECKUX U
(du3nUecKux 3aaad.

4. O0beM, CTPYKTYpA U co/iepKaHue TUCHUTITHHBI

OO61mas TpyA0eMKOCTh AUCHUTIIMHBI COCTaBIsET 4 3a4eTHBIX equHuIl, 144 akaz.yu.




Ne TemsI (pa3nesinbl) Bunbl yueOHBIX 3aHATHH, DopMbl TEKYLIEr0 KOHTPOJIsA
n/n AUCTIUTLIMHBI, BKJIIOYAS CAMOCTOSITEILHYIO yCmeBaeMocTH
HX co/iep:KaHue paboTy CTY/IeHTOB,
U MX TPYA0EMKOCTh dopmMa NpOMeKYyTOYHOM
(B akageMHYeCKHUX 4acax) aTTecTalMu
e
E KoHTakTHasi padora (no cemecmpam)
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3amanus mia CP.
1 |BBenenmue. 7| 2 1 2
8 CP Ne 1.
Bamganus st CP.
OcHOBHBIE
CP Ne 2.
MPEICTaBUTEIIN
IToaroroBka gokiana u
2 |IpUPOIHBIX U 7| 2 8 1 2
MPE3CHTALIMY 110 TeMe pedepaTa
CUHTETUYECKUX
MOJIMMEPOB Ne 1-3
POB. Ortyer o JIP.
3ananus nns CP.
Knaccuduxarms A .

3 7| 2 2 2 | TloaroToBka K Mpe3eHTAINH 110

MOJIMMEPOB.
teme pedepara Ne 4-10
3apanus s CP.

4 CrtpykTypa u cBOICTBa 71 9 5 4 CP Ne 3.
MTOJIUMEPOB. [ToaroroBka K mpe3eHTAIUH 110

Teme pedepara Ne 12-15
3amganus mrst CP.
CuHTE3 NOJIUMEPOB. [ToaroroBka K Mpe3eHTAIUH 110
5 7| 2 10 | 2 4
[Nomumepuzanus. teme pedepara 16-19.
Ortyer o JIP
3amganus mrst CP.
CuHTE3 NOJIMMEPOB. [ToaroroBka K Mpe3eHTAIUH 110

6 7| 2 10 | 2 2

[Nomukonpencarus. TeMe pedepara 20-24.
Otuert o JIP.

XUMHUYECKUE CBONCTBA

MOJIMMEPOB. 3aganus mst CP.

7 OcobenHoctu 71 9 8 2 2 [ToaroroBka K mMpe3eHTAIUH 110
XUMHUYCCKUX PEaKIUil ¢ TeMe pedepara 25-26.
y4acTuem Ortuer o JIP.
MaKpOMOJIEKYI.

Samanms mis CP.
IToaroToBka K Ipe3eHTALMH 11O

8 |PacTtBOpBI MonTUMeEpoB. | 7 | 2 8 2 2 A P o
Teme pedepara 27-29
Ortyer o JIP.

3amganus mrst CP.

[ToaroroBka K mpe3eHTAIUH 110
I bI IT a00TKH

9 Criocobu1 nepepado 7| 2 10 | 1 1 Teme pedepara 30-31

MTOJIMMEPOB B M3AEITHSI.
Urorosas koHTpoOBbHAs padboTa.
Ortuer o JIP.
2 | 051|335 DKk3ameH
UTOIro 18 54 | 17 | 0,5 |545

CP — camocrosTenpHas padota; JIP — mabopaTopnas pabora




4.1 Uadopmanus 0 peaau3alui JMCHUILUIHHBI B (pOpMe NPAKTHYECKOH MOATOTOBKH

HNudopmanus o pazaenax TUCHUNIMHBI U BUIAX Y4eOHbIX 3aHATHIA,
peaiuzyeMbIX B (popMe NPAKTHYECKON MOATOTOBKHU

Ne TemsbI (pa3nesnbl) Bunbl y4eOHBIX 3aHATHI, MecTo nposeaeHus
n/n AUCUUILUIMHBI, BKJIIOYAs1 CAMOCTOATEIBHYIO 3aHATHI
HX cofepiKaHue padoTy CTyAeHTOB, B (hopme
U UX TPYI0€MKOCTh NPaKTHYeCcKOoii
(B akageMHYeCKHUX 4acax) MOATOTOBKH
2.
E KonTakTHas pabora -
) © CE“
= o | o | = |3 4
O S o) E | R 5
= = g5 B = &
5| 9 1S B |5 s 38
= =) = ¥a) = o <
2| = < 5E |2 g8 B &
5| S| & 2|58
< QO
21¢g| E|2= =
= = 2 | e ©
<
1 |OcHOBHEIE ITpeICTaBUTENH 7 8
MPUPOJHBIX H CHHTETHYECKUX PaxyaLTeT GnosorHH
pbup u skonoruu SApl'yY
MOJIMMEPOB.
2 |CuHTE3 IOTUMEPOB. 7 10 ®DaxynsTeT OMOIOTHU
ITonumepusanust. u 3kostorun Apl'Y
3 |CuHTE3 MOIMMEpPOB. 7 10 ®dakynbTeT OHONIOTHU
IlonukonaeHcanus. u sKonoruu Apl'yY
4 | XuMu4ecKkue CBOHCTBA 7 8
nonuMepoB. OcoOeHHOCTH ®dakynbTeT OHONIOTHU
XUMHUYECKUX PEAKIU ¢ u sxostoruu Apl'yY
y4acTHEM MaKpPOMOJICKYII.
5 |PacTBOpHI MONMHMEPOB. 7 8 ®dakynbTeT OMOIOTHI
u 3koJioruu Apl'y
6 |CrocoOsI epepaboTKu 7 10 ®dakynbTeT OHOJIOTHH
MOJIUMEPOB B U3JIEIUSL. u 3xonorun Apl'Y
UTOoro 54

MoHoMepHOE 3BEHO.

Conep:xanue pa3iesi0B IMCHUILIHHBI

1. BBeaenue

1.1 Beenenue. Mcropus Hayku. OCHOBHBIE XapaKTEPUCTUKH MOJIUMEPOB. MOHOMEpHI.

CpenneuncnoBas MoJieKyJsipHas Macca. CTeeHb MOJIMIUCIIEPCHOCTH.
1.2. OcHOBHBIE OTINYMS BBICOKOMOJEKYJISPHBIX COEIMHEHHM OT HU3KOMOJIEKYJISPHBIX.
®dusnuecKue CBOMCTBA BEHICOKOMOJIEKYIISIPHBIX COCAMHEHUMN.
2. OcHOBHbIE NPEACTABUTEN MPUPOIHBIX M CHHTETHYECKHX MOJTHMEPOB.

2.1 Ilpupoansie nonuMepsl. CTpoeHue U cBoicTBa. Poib B )KMBOM M HEKUBO NPUPOJE.

Crenenp nomumepusanuu. CpenHemaccoBas MOJEKYJsIpHas Macca.

2.2. ITpombinuieHHbIe TOIMMEPBI. CTPOEHME U CBOWCTBA.

2.3. Crioco0Obl CHHTE3a MOJIMMEPOB B IIPOMBIIIIEHHOCTH.

JIP Ne 1. Cuntes ¢enonopopmanbaeruJHbIX CMOJI B KHCIION cpere.

JIP Ne 2. Cuntes ¢eHonohopManbaeruHbIX CMOJI B IPUCYTCTBUN OCHOBAHUS.

3. Knaccudukanus noJumMepos.

3.1. Knmaccudukanuss MmoamMepoB B 3aBHCUMOCTH OT MPOMCXOXKIACHHS, XUMHUYECKOTO

cocTaBa M CTPOEHUs OCHOBHOW IeNM, OT TOIOJOTMU MAakKpoMoJieKyd. JIMHeinHsle,
pa3BETBICHHBIEC, JICCTHUYHBIC U CHIUTHIE TIOJTUMEDPHI.
3.2. T'oMonoiauMepsl, COMOJIUMEpPHI, OJIOK-CONOJIUMEPHI, TMPHUBUTHIE COMOJIUMEPHI.

FOMOHCHHI)IG N I'CTCPOUCIIHBIC ITOJIMMEPHI.



4. CTpyKTYypa H CBOIiCTBA OJIUMEPOB.

4.1. CtpykTypa W OCHOBHBIC (DU3HUYECKHE CBOMCTBA MOJMMEPHBIX Teld. OCOOEHHOCTH
MOJIEKYJISIPHOTO CTPOEHHUS [TOJINMEPOB U IPUHLIUIIOB YIIAKOBKH MAKPOMOJIEKYIL.

4.2. AmopdHBIe H KPUCTAUIMYECKHE IMOJMMEPHI. YCJIOBHS, HEOOXOIUMBIC IS
KpUCTAJIIM3alMU [oJMMEpoB. Temmneparypa KpUCTaUIM3allUM M TEeMIlepaTypa IUIaBJICHUS.
CtpykTypa ¥ HaJIMOJEKYyJIspHAs OpraHu3alus KPUCTAUIMYECKUX MOJUMEpoB. Pazmuuus u
CXOJICTBO B CTPYKTYPHOI OpraHM3anuy KpUCTALIMYECKUX U aMOP(HBIX TTOJIMMEPOB.

4.3. CBoiicTBa aMOp(hHBIX TOJIUMEPOB. TpH HU3NIECKUX COCTOSAHMS. TepMOMeXaHUUYECKHE
KpUBBIE aMOpP(QHBIX MOJUMEpPOB. BpIcOKO37MacTHUECKOE COCTOSIHME. TepMoaMHAMHUKA U
MOJICKYJISIPHBIM MEXaHU3M BBICOKOANIAacTUYECKUX Nedopmannii. HykHuil ripenen MoiaeKyIspHbIX
Macc, HEOOXOAMMBIX JJIsi TPOSIBICHUS BBICOKOAIACTHYHOCTH. PenmakcanMoHHbBIC SBICHUS B
MOJIMMEpPaXx.

4.4. Creknoobpa3Hoe cocrositHue. OCOOEHHOCTH TOJMMEPHBIX CTEKOJ. BbIHYXIeHHas
3IaCTUYHOCTh U U30TEPMBI PACTKEHUS. XPYIKOCTh IMOJIUMEPOB.

4.5. Bsazkotekyuee cocTosiHre. MexaHnu3M BsI3Koro TeueHus. KpuBble TeueHus IOoIMMeEpOB.
3aBUCHUMOCTh TEMIIEpaTypbl BS3KOTO TEYEHHS] OT MOJIEKYIsIpHON Mmacchl. [lnactuduxarus
MIOJINMEPOB.

4.6. CpoiicTBa  KpUCTANTMYECKHX  IOJUMEPOB. TepMOMEXaHHYeCKHe  KpUBbBIE
KPUCTAITIMYECKUX M KPUCTAUIM3YIOUIMXCA aMOpP(HBIX MOJUMEPOB. MeXaHu3M pa3pylLIeHUs
nonuMepoB. OpHUEHTUPOBAHHBIE CTPYKTYPbl KPHUCTAUIMYECKUX U aMOP(GHBIX MOJIUMEPOB.
AHN30TpOIUs MEXaHUYECKUX CBOMCTB. CrI0OCOOBI OpUEHTAIIUH.

5. Cunre3 noumepos. Ilonmumepusanus.

5.1. [lytu cuHTE3a MOJMMEPOB: MOJIMMEPHU3ALUS U TOJTUKOH ICHCAIHS.

5.2. PapukanpHas moimuMmepusanus U conoiumepusanus. UHUIMUPOBaHUE PaTUKAIBLHOM
nosuMepusanuu. Tumnbel HHUIMATOpOB. Peakunu pocra, oOpbiBa U nepeaayu nenu (MHruOUuTOpHI,
perynaropsl). Kunetuka paaukanbHON onumepusanuu. PeakiimonHas ciocoOHOCTh MOHOMEPOB
B PEAKIUAX PaJUKaIbHON MOJIMMEPHU3alluU U CBSI3b €€ CO CTPOCHUEM MOJIEKYJIBI.

5.3. Cnocobbl mpoBeaeHuss mnonuMmepusanuu. [loaumepusanus B Macce, pacTBOpE,
CYCII€H3UH, IMYJIbCUH.

5.4. HonHas mnonuMepusanuss MU comnoiauMepusauus. MoHOMeEpbI, Karaau3aTopbl U
AKTHBHBIE IIEHTPBI KATHOHHON M AHMOHHOW MOJIMMEPU3ALIIH.

5.5. KoopanHalmoHHO-MOHHAs ouMepu3anus. CTepeoperyaupoBaHue Ipy paJuKalbHON
noauMepusanuu. BiusgHue mpupoabl NPOTHMBOMOHA, pACTBOPUTENs, KaTalu3aropa Ha
crepeoperynupoBanue. Katanuzarops! L{urnepa-Harra.

JIP Ne 3. Metonpl MaTeMaTHYECKOTO IUJIAHUPOBAHUS HKCIEPUMEHTA, IUIAHHUPOBAHHE
OKCIIEPUMEHTA TI0 CHHTE3y TMOJHCTHPOJa METOJAOM pPaJAWKaIbHON TMOJUMEpPHU3alNA  C
UCIIONIb30BAaHUEM  METOJa  IUIAHMPOBAHHOTO  HKCIEpUMEHTa  (COCTaBICHUE  MaTpPHIIbI
TJIAHUPOBAHUS DKCIIEPUMEHTA IO CHHTE3Y MOJTUCTHPOIA).

JIP Ne 4. VI3yueHne KMHETUKH MOJIMMEPHU3AIMHN CTUPOJa B Macce (OIpeieIeHHe CKOPOCTH
MOJIMMEPU3ALMU IO U3MEHEHHIO MTOKa3aTellsl MPEeJOMIICHHS PEaKIIMOHHOM MaccChl, ONpeieTieHue
MOPSIIKA PEAKITUU TI0 HHUITHATOPY).

JIP No 5. KaruoHHas mnojauMepu3anusi CTHUpOja B MPUCYTCTBHUU YETBIPEXXIOPUCTOTO
tutana. OnpeaesieHne pacxo/ia Karaanu3aropa.

6. Cunre3 noaumepos. [lomukonaencanus

6.1. IlonmukongeHcamus. Tunbl peaknuid  NOJMKOHJCHCAIMU. TepMoJIMHaAMUKa
noJvKoHAeHcauy. KuHeTHka JMHEWHOW TMOJIMKOHAEHCAauuu. BiMsHHMe KOHLEHTpauuu
MOHOMEpA, TEMITEPATyphl, KaTaIN3aTOPa Ha CKOPOCTh MOJUKOHICHCALIUH.

6.2. CrocoObl MpOBeACHUS TOJMKOHICHCAIIMU: B pacijlaBe, B PAacTBOpE, Ha TpaHULC
pasnena ¢a3. [I[puMepsl BaAXKHEHIINX MTOJMKOHICHCAIIMOHHBIX PEaKITHi.

JIP Ne 6. IlonukonaeHcanusi aAUMUHOBOM KHCIOThI W AUATUIICHTIIMKONSA (TOTydeHUE
nonuddupa JMHEHHOTO CTPOCHHUS Ha OCHOBE JBYXOCHOBHOHM KHCJIOTHI M AMATUIICHIJIMKOJIA,
onpeieJIeHne KUHETUUECKUX U TEPMOIMHAMUYECKUX IMapaMeTPOB PEAKIUN).
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JIP Ne 7. Wnpentudukanus nomumepoB (mpoBenernue u aHanuz MK-crmexktpomerpuu
00pa310B pPa3INYHBIX KJIACCOB IOJIMMEPOB).

7. XuMmMHYeckHe CBOiicTBa mnoauMepoB. OCO0EHHOCTHM XHMHMYECKHUX peakuuii ¢
ydJacTueM MaKpOMOJIeKYJI

7.1.  XuMHMUYECKHE pEaKUud, HE CONPOBOXKJIAIOIIMECS HW3MEHEHUEM  CTEIEHU
HOJMMEPHU3ALMU: OJMMEPaHaIOrMUHble M BHYTPUMOJIEKYJISIPHbIE PEAKLIUH.

7.2. XUMHYECKHE pEaKLUUH, MPUBOAAIINE K YBEIMUCHHIO CTEICHU IOJIMMEPU3ALINU:
MEXMOJIEKYJIIPHbIE PEaKIMH, OJIOK — U IPUBUTAS COMOIMMEPU3ALIUS.

7.3. XUMHUYECKHE pEaKIUH, MPHUBOISAIINE K YMEHBIICHUIO CTENEHU IMOJIMMEPHU3alnu.
JlecTpyKuus noJuMepoB.

JIP Ne 8. CuHTE3 NOIMBUHWIOBOTO CIIUPTA.

JIP Ne 9. CuuBka (ruapodoOu3ariust) moJIMBUHIIICIIMPTOBBIX BOJIOKOH (hOPMaJIbICTHIOM.

8. PacTBopsI nosimmepoB

8.1. PactBopenue n HaOyxaHue noaumepoB. CTeneHp HaOyXaHUsL.

8.2. @akTophl, ONpEIEIAONINE PACTBOPEHNE U HAOyXaHUe MOJIMMEPOB.

8.3. B3aumogeiictBus B pactBopax noiaumepon. CosbBaTalusi, acCOLUAIM U MPOLECCHI
CTPYKTYpOOOpa30OBaHMS.

JIP. Ne 10. Ompenenenue creneHM HaOyxaHuss BO BpeMEHHU (KUHETUKH) HOJIMMEPOB
Pa3IMYHBIX KJIACCOB B PACTBOPHUTEISIX PA3IMYHON IPUPOIBI.

9. Cnioco0b1 nepepadoTKH MOJIUMEPOB B U3/1eJIUsA

9.1 Ilony4yeHue U3eanil U3 pacIuIaBOB MOJIMMEPOB.

9.2 llonmyyeHue u3enuil U3 pacTBOPOB MOJIMMEPOB.

JIP Ne 11. ®opmoBaHuEe TEPMOPEAKTUBHBIX IPECCMATEPUAIOB.

JIP Ne 12. IlepepaboTKa peakTonjaacToB METOJJOM KOMIIPECCUOHHOI'O IPECCOBAHMSL.

JIP Ne 13. MexaHnudeckue UCIIbITaHUSI IJIacTMacc.

5. O0pa3oBare/ibHbIE TEXHOJIOTHHM, B TOM 4YHCJIe TEXHOJIOTHHM JJIEKTPOHHOr0 O0y4YeHUs M
AUCTAHIMOHHBbIC 00pa3oBaTeIbHbIC TEXHOJIOIMH, HCIOJb3yeMble MPH OCYIIECTBICHHH
00pa30BaTe/IbHOIO MPoLecca 0 JUCHUILINHE

B nporecce 06yueHuns NCTIONB3YIOTCS cieyloline 00pa3oBaTeIbHble TEXHOIOTUH:

BBoanasi JieKIMSl — 1a€T NEPBOE LEIOCTHOE INPEACTABICHHE O JUCLHUILUIMHE U
OPUEHTHUPYET CTYAEHTA B CUCTEME M3YyYEHHUS NAaHHOW OUCHMIUIMHBL. CTYIEHTBHI 3HAKOMSATCS C
Ha3HAaYeHHEM U 3aJjadyaMM Kypca, €ro poJibl0 U MECTOM B CHUCTEME Y4YeOHBIX TUCIHUIUIMH U B
cucTeMe IMOATOTOBKM B 1eioM. Jlaercs kpaTkuil 0030p Kypca, UCTOpHs pa3BUTHS HAyKU U
MPAKTUKHU, TOCTUKEHHUS B ATOU cepe, MMEHA U3BECTHBIX YUEHBIX, U3J1araloTcs NepCreKTHBHbBIE
HampaslieHus uccienoBaHuil. Ha 92Toil  JeknuM  BBICKAa3bIBAIOTCS  METOJUYECKHE U
OpraHM3al[MIOHHbIE OCOOEHHOCTH paboOThl B pamMKax JaHHOW JIMCUUIUIMHBI, a TaKXe JaeTcs
aHaJIN3 PEKOMEHIyeMol y4yeOHO-METOIMUECKOM IUTEepaTypHl.

AxajeMuyecKkasi JeKUHMsA — IIOCIEI0BaTEIbHOE M3JI0KEHHE Yy4eOHOro Marepuasa B
BUJIE MOHOJIOTA IPENOJABaTENsl C NPUMEHEHUEM MYJIbTUMEINNWHBIX MPUIOKEHUH. B0o3MOXKHO
TaKk)ke OOIIEHHE CO CTyAEHTaMHU MPU PACCMOTPEHUU NPUMEPOB U (HAKTOB, YKE 3HAKOMBIX M3
CMEXHBIX YYEOHBIX JMCHUIUIMH. TpeOoBaHUS K aKaJeMHUYeCKOW JIEKLIUU: COBPEMEHHBIN
Hay4YHBId ypOBEHb, MHPOPMATUBHOCTb, yOeAUTEIbHAS apryMEHTAIUsl, TOCTYIHasl W MOHSATHAas
peub, 4eTKas CTPYKTypa M JIOTMKA, HAJIW4YUE SPKUX IPUMEPOB, HAY4YHBIX JOKAa3aTENIbCTB,
COBPEMEHHBIX (haKTOB.

JlaGopaTopHble 3aHATHe — BBINOJHEHHE JabopaTopHOl paboTel obecreynBaeT
3aKpeIJIeHHe TIOJYYeHHbIX TEOPEeTUYECKMX 3HAaHWN, OOECHeurBaeT OCBOEHHE HaBBIKOB
CaMOCTOSITENNbHOW ~ J1abopaTopHOM  paboTel. DOpPMYNIHPOBKA BBIBOJOB IO  IOJIYYEHHBIM
pe3yibTaTaM y4YUT YMEHHMIO aHaJIM3UpOBaTh U 000OLIATH IOJIyYEHHBIE 3KCIIEPHUMEHTAJIbHBIE
JaHHBIE, Pa3BUBAET JIOTHYECKOE MBIIIJICHUE.

KoncyabTanum — rpynnoBble 3aHATHS, SBISAIOLIMECS OJHOM M3 (QOpPM KOHTpPOJISA
CaMOCTOSITENIbHON PabOTHI CTYJICHTOB.
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B mpouecce o0ydenus OyayT 3aneHCTBOBaHBI ayIUTOPHH, OOOPYIOBaHHbBIC IS
IPOBEIECHUS JIEKUUH, Ja0OpaTOPHBIX M MPAKTUYECKUX 3aHATUH, KOHCYJIbTalMH, (GOHJ
OMOIMOTEKH, CUHTETUYECKOE W aHATUTHYECKOe 00OpYJOBaHUE, KOMIBbIOTepHas TeXHHKa. [l
o0ecreyeHns CaMOCTOATENbHOM paboThI CTYICHTOB 10 AUCLUIUIMHE [IPENoaBaTeNsIMU Ka(eIpbl
pa3paboTaHbl M W3JaHbl CIEHUAIbHBIE METOAMYECKUE YKa3aHUsS, OINHCAHHS BBIIOIHIEMBIX
71a00paTOPHBIX pabOT (CM. IEPEUYCHbh OCHOBHOM U JIONIOJIHUTEIILHON yU4eOHOM JIUTepaTyphl).

B nporuiecce 00y4eHust HCHOMB3YIOTCS CAEAYIONNE TEXHOIOTHH 3JIEKTPOHHOTO 00Y4eHUs
U IUCTAaHLMOHHBIE 00pa30BaTeNbHbIC TEXHOJIOIHHU:

DeKTPOHHBIH yueOHbli Kypc B LMS Dnexrponnsiii ynusepcuter Moodle SIpI'Y, B
KOTOPOM:

- TpPEIACTAaBICHBI 3aJaHUs JUISI CaMOCTOATENBbHOM paboThl oOydaromuxcs IO TeMam
JUCLUIUIMHBI,

- OCYILECTBJISICTCS TPOBEACHUE OTIEIBHBIX MEPONPUATHI TEKYIIETO KOHTPOJIS yCIIEBAEMOCTH
CTY/ICHTOB;

- MPEICTaBICHBI TEKCTHI JEKIHHA MO OTASIBHBIM TEMaM JUCIUTUINHBL

- IPEJCTaBJIECHbI IPaBUJIA MPOXOXKACHUS IPOMEKYTOUHOM aTTECTAllUU 110 TUCLUITIIMHE;

- TPEICTaBJICH CHUCOK y4eOHOM JUTEepaTyphl, PEKOMEHIYEMOH ISt OCBOSHHSI TUCIIUILIHHEI,

- mpencraBieHa uHpopMmanus O QGopMe U BPEMEHM IPOBEACHMS KOHCYIbTALUi 10
JTUCHUTUIMHE B PEKUME OHJIAIH;

- mocpelncTBOM (popyma OCYIIECTBISETCS CHHXPOHHOE U (MJIM) aCUHXPOHHOE B3aUMOJIecTBUE
MEXy 00yJaroIUMUCS U MPEToIaBaTeNIeM B paMKaxX W3ydeHHs! TUCIIUILTHHEL.

6. [lepeyeHb JHMIIEH3HOHHOT0 W (WJIH) CBOOOJHO PACHPOCTPAHSIEMOr0 MPOrPaMMHOIO
o0ecrneyeHusi, HCMOJb3yeMOro TMPH OCYILIeCTBJIEHUH 00pPa30BaTEJbHOr0 mpouecca Io
AUCIHHUIIMHE
[Tpu ocymiecTBiIeHUN 00pPa30BATEILHOTO MPOIIECCa UCTIONB3YIOTCS:
- oTepaIMoHHbIe cucTeMbl cemericTBa MicrosoftWindows;
- nporpammbl Microsoft Office;
- nporpamma Adobe Acrobat Reader;
- opaysepsr Mozilla Firefox, Google Chrome.

7. IlepeyeHb COBpeMeHHBIX NPO(ecCHOHAJBbHBIX 0a3 [JaHHBIX M HH(OPMALMOHHBIX
CIIPABOYHBIX CHCTEM, HCI0JIb3yeMbIX NPH OCYLIECTBJICHUH 00pa30BaTeIbHOIO NMpoLecca mo
AUCHHIINHE (MPU HE00X0IMMOCTH)

[Tpu ocymiecTBieHNH 00pPa30BATEIBLHOTO MPOIEcca MO AUCHUIUINHE UCIOIb3YIOTCS:
1. ABromartusupoBaHHas OubinoreuHo-uHpopmanronHas cucrema «bYKU-NEXT»
http://www.lib.uniyar.ac.ru/opac/bk_cat_find.php
2. DnekTpoHHO-O0MbIMoTeYHas cucteMa «FOpaiT» https://www.urait.ru/
3. DnekrponHo-6ubNMMoTEeYHasA cucreMa «KoHcynbranT CryneHTa»
https://www.studentlibrary.ru/

8. [lepeyeHb OCHOBHOI ¥  [ONMOJHUTEJHHOW Yy4eOHOW JMTEPaTypbl, PecypcoB
HH(OPMALMOHHO-TEJICKOMMYHHKAIMOHHOI ceTn «HMHTepHeTr» (IpH HE00XOAUMOCTH),
PeKOMeHAyeMbIX /1Jisl OCBOCHHS JMCIHIIJIUHbI

a) OCHOBHasI JIMTEPATypa
1. Kupees B.B. BricokomonekynspHble COEIMHEHHUSA: YYEOHUK [UIS aKaJIeMHUYEeCKOro
OakanaBpuata: B 2 4/ B.B. Kupees; YMO Boicui. oOpa3oBanusi. — M.: FOpaiir, 2018 — 4. 1, 365
c.,d. 2,243 c.
http://www.lib.uniyar.ac.ru/opac/bk_cat_card.php?rec_id=2148325&cat_cd=YARSU
2. Cemunkos, [0.J1. BeicokoMonekyisipable coenuHeHus: yaeOHuk aist By30B / FO.Jl. CeMuunkoB.
—4-e u3n., uctp. — M.: Akagemus, 2008. — 367 c.
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https://www.urait.ru/
https://www.studentlibrary.ru/
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http://www.lib.uniyar.ac.ru/opac/bk_cat_card.php?rec_id=381059&cat cd=YARSU
3. berynos, P.C. Bricokomonekymsipabie coequnenus : meron. ykazanusi / P.C. berynos, A.H.
Bansesa ; Spoca. roc. yu-1. U.1. — Apocnasns.: Apl'Y, 2010. - 98 c.
http://www.lib.uniyar.ac.ru/opac/bk_cat_card.php?rec_id=830476&cat cd=YARSU

0) 10MOJIHUTE/IbHASA JIUTepaTypa
1. [Torexun B.M. OCHOBBI TEOpUU XMMHUYECKHUX MPOLECCOB TEXHOJIOTUN OPraHMYECKUX BEUIECTB
u HedrenepepaboTku: yueOHUK it By3oB. / B.M. Ilorexun, B.B. Ilorexun; YdeHslii coBeT
Canxkr-IlerepOypr roc. texnosor. uH-ta (TexH. yH-ta) — [2-e m3x., ucnp. u gomn.]. — CIIG.:
Xummsgat, 2007. — 943 c.
http://www.lib.uniyar.ac.ru/opac/bk_cat_card.php?rec_id=380991&cat cd=YARSU

B) pecypchl cetu « AHTEpHET)
1. DnexktpoHHas OMOIMOTEKA IPYTUX YUeOHBIX MaTeprasioB SplY
(http://www.lib.uniyar.ac.ru/opac/bk_cat_find.php).
2. Undopmammonnas cucrema "EamHoe OKHO pocTyma K oOpa3oBarenbHBIM pecypcam'
(http://window.edu.ru/library).
3. VYuyeOHble MarepHallbl MO XHMHHU BBICOKOMOJICKYJISIPHBIX COEAMHEHUNH XHUMHUYECKOTO
dakyapTera MI'Y http://www.chem.msu.ru/rus/teaching/vms.html

9. MarepuajibHO-TeXHU4YecKasi 0a3a, HeoOXoAuMasi 1Jisl OCyLeCTBJIEHUsS] 00pPa30BaTeIbHOI0
npouecca 1no JUCHMIINHE

MarepuanbHO-TeXHHUECKas 0a3a, He0OXOoAUMasi IJIsl OCYIIECTBICHUSI 00pa30BaTEIHLHOTO
npoliecca 1o AUCLUILIMHE BKIIOYAET B CBOM COCTaB CHELMAIbHbIC TOMELCHUS:

- yueOHbIE ayTUTOPUU AJIsl IPOBEACHUSI 3aHATHH JIEKIIMOHHOIO TUIIA;

- yueOHbIe ayTUTOPUHU JJIs TPOBECHUSI Ja00paTOPHBIX PadoT;

- yueOHbIE ayTUTOPUU JJISl IPOBEACHUSI TPYIIIOBBIX Y NHANBUAYAIbHBIX KOHCYJIbTAIUH,

- yueOHbIe ayTUTOPUHU JJIsl IPOBEICHHSI TEKYILET0 KOHTPOJIS U MPOMEXYTOUHOM aTTeCTalluy;

- IOMEILIEHUs JI1 CAMOCTOSITEIbHON paboThI;

- TIOMEIIEHUs U1 XpaHEHUs U MPO(QUIAKTUYECKOTO OOCTY)KMBAHUS TEXHUYECKHX CPEJICTB
00y4eHwusl.

CrnenanbHble MOMEIIEHHUS] YKOMIUIEKTOBAaHbl CPEACTBAMU OOYYEHHs, CIYKAIUMH JUIs
npeJcTaBieHus yaueOHoM nHdopmanny 00IbIION ayAUTOPHH.

Jns  mpoBeneHMs — 3aHATHM  JIGKUIMOHHOTO  THMA  OpeUlaralorcs — Habopbl
JEMOHCTPALlMOHHOTO  000pyAOBaHMS M  Yy4e€OHO-HAaIJIAJIHBIX MOCOOWHM, XpaHsluecs Ha
AJIEKTPOHHBIX HOCUTENSAX M 0OecreynBarolye TeMaTuyeckie WUTIOCTPalii, COOTBETCTBYIOIINE
paboueii mporpaMMe JUCITUTITUHBI.

[TomernieHust A CaMOCTOSTENBHON pabOThl 00YYaIOIIUXCS OCHAILIEHbI KOMIBIOTEPHON
TEXHUKOW C BO3MOXKHOCTHIO MOAKIIOUEHHUs K ceTh «MHTepHeT» um obecrneyeHHueM JO0CTyna B
AIIEKTPOHHYIO HHPOPMALMOHHO-00pa30BaTENbHYIO Cpely OpraHU3alllu.

Yucno mocaJoyHbIX MECT B JIEKIIMOHHOW ayAuTOpuu Oosiblie 00 PaBHO CIIUCOYHOMY
COCTaBy IOTOKA, a B ayAUTOPUH JUIs NMPAKTHUECKUX 3aHATHUH (CEMHHApOB), TAOOPAaTOPHBIX —
CIIMCOYHOMY COCTaBY I'PYIIIbI 00Y4arOIIUXCS.

ABTOD:

HotenT xadenpsr = -
OpPTaHUYECKON ¥ OMOIOTUYECKONM XUMHUH, K.X.H. > M ) _P.C. beryHos
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IIpunosxkenne Nel k padoueii nporpaMme AU CHHILINHBI
« BbicokoMOJIeKYISIPHBIE COCAMHEHMSD)

DoH/1 OLIECHOYHBIX CPEACTB
JJ151 IPOBe/IeHUs] TEKYIIero KOHTPOJISl yCIeBAeMOCTH
U IPOMEKYTOYHOM ATTECTAIUM CTY/IEHTOB
10 JMCIHUIIHHE

1. TunoBbie KOHTPOJIbHBIC 3a1aHUA 1 UHBIC MaTECPHAJIbI,
HCII0JIB3YEMBIEC B IIPOLECCE TEKYIIEI0 KOHTPOJIA YCIIEBAEMOCTH

3anaHus IS CAMOCTOSATEILHOM PaGoThI

3aganus no teme Ne 1 «BBenenne»:

1. Pazpgen 1.1. DBomronus HpencTaBiIeHMM O IOJUMEpPAax M MakpoMmolieKynax. Ponb
MOJIMMEPHBIX MaTEpPHAIOB B YCKOPEHUHM HAY4YHO-TEXHUYECKOro mnporpecca B mupe. llpuBectu
IIPUMEPBl MCIIOIb30BaHMUs IIOJUMEPHBIX MAaTE€pPUANIOB U1 NPOU3BOACTBA TOBAapPOB ILIMPOKOIO
noTpeOJIeHUs U B TEXHUUECKUX LIEJIsAX.

2. Pazpen 1.2. Kakue OCHOBHBIE OTIMYMUTEIbHBIE CBOMCTBA BBICOKOMOJIEKYJISIPHBIX
COEIMHEHUH 110 CPAaBHEHUIO C HU3KOMOJIEKYJISIPHBIMU?

3ananus mo treMe Ne 2 «OCHOBHbIE NPEACTABUTEIN NPUPOAHBIX H CHHTETHYECKUX
NOJMMEPOB»:

1. Pazmen 2.1. IlpuBectn mpumMepsl NPUPOAHBIX BBICOKOMOJIEKYJISIPHBIX COEIUHEHUM.
[TpuBecTn mpuUMepbl CUHTETUYECKMX BBICOKOMOJEKYJSPHBIX COEIMHEHUN. XUTHH U XHUTO3aH.
Crpykrypa. buonornuyeckue ¢ynknuu. Kakue mnomumepbl OTHOCATCS K HPHUPOJIHBIM,
HCKYCCTBEHHBIM U CUHTEeTHYeCcKUM. [IpuBecT npumepsl.

2. Paznen 2.2. CtpoeHue U CBOWCTBA KallpOHA, JIaBCAaHA, KEBJIapa.

3. Pazmen 2.3. Cnoco0 cuHTe3a W mepepabOTKH KampoHa, JaBCaHa, IMOJIUAITHIICHA,
KEBJIapa.

3aganus no teme Ne 3 «Knaccudukanusi nojumMepoB»:

1. Paznen 3.1. [IpuBecTn nmpuMephl TMHEWHBIX, Pa3BETBICHHBIX, JIECTHUYHBIX U CIIUTBIX
MOJINMEPOB.

2. Paznen 3.2. Hanucate GopMylibl XUMUYECKOTO CTPOCHHUS IMOJIMCHIIAHA, TTOJIUMEPHOM
Cepbl, MOJIMAMUJIOB, TOJIMYPETAHOB, MOIUKAPOOHATOB, MOJIHALIETATICH, TOINATKUI(PEHUIEHOB.

3aganus no teme Ne 4 «CTpyKTypa M CBOMCTBA MOJIMMEPOB»:

1. Pazgen 4.1. OObsICHUTBH, Kak BIuseT (opMa MaKpOMOJEKYJIbl Ha €ro CBOMCTBA.
[TpuBecTu mpuMepsI.

2. Paznen 4.2. IIpuBecTr OCHOBHBIE Pa3audMs U CXOACTBA B CTPYKTYPHOM OpraHM3alun
KPUCTANTNYECKUX U aMOP(HBIX MOIUMEPOB.

3. Paznmen 4.3. Kakue ¢usndeckne COCTOSHUS XapaKTepHBIE UTsi aMOP(HBIX MOIUMEPOB?
Kakue wmeroapl onpeneneHuss TeMIEpaTypHbIX OONacTel CyIeCTBOBAaHUS —(PU3MUECKUX
COCTOSIHUI MOJMMEPOB?

4. Pazmen 4.4-4.5. TlonmuMmeTrunakpuiaarT M MOMUOYTHIIAKPUIAT HMMEIOT TEeMIIEpaTypy
ctexioBanus 2 °C u -40 °C cOOTBETCTBEHHO, OOBSCHUTE BEPOATHYIO IPUUUHY 3TOTO pa3inyus’?
Hob6aska 0.05 % kacropoBoro macia K HUTpaTy LEJUTIOI03bI CHWXKaeT ero Tc Ha 80 °C,
O00BSICHUTE IPUUUHY 3TOTO U3MEHEHUS?

5. Pazgen 4.6. IloyeMy HEKOTOpBIE MOJMMEPHI KPUCTAIUIMYHBIC, a JApPYyrue amMopQHbI?
Kakue nmonuMepsl Ha3bIBalOTCS KPUCTAUIMYECKHMH, a Kakue Kpucraumsyromumucs? Kakne
yCIOBHUS HEOOXOAMMBI U KpUCTauIM3auuu mnosnumepa? llpuBeaure KpuUBYIO «HArpyska-
YIUIMHEHUE» JUId  BBICOKO KpHUCTaJUIMUeckoro mnonumMepa. OObiAcHUTE HaOII0AaEMYIO
3aBUCUMOCTb.
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3ananus no teme Ne 5 «Cunre3 nojmmepos. [lotumepuzanus»:

1. Paznmen 5.1. IlpuBectu npumepsl peakyii MOJMMEpU3aLIHs U TOJIMKOHICHCAIUH.

2. Pazpen 5.2. IlpuBenurte mpuMepbl WHULUATOPOB PAJUKAIbHOW IOJIMMEPHU3ALUU U
peaKkuu UX pasjoxKeHus ¢ 00pa3oBaHUEM CBOOOJHBIX paaukaioB. Hanumure npuMep peakuu
pacTyiiei nenu B IpuCyTCTBUU HHTHOUTOPA.

3. Pazgen 5.3. IlpuBenute npumepsl NOJIMMEPU3AIMU B Macce, pacTBOpe, CYCIEH3UU U
AMYJIbCUH.

4. Paznen 5.4. IlpuBenure npuMepsl 00pa3oBaHUsl aKTUBHOTO IICHTPA MPU KaTHOHHOUN H
AHUOHHOH nojumepusanuy. Kak BIMSIOT NpUposa pacTBOPUTENS U NMPOTHBOMOHA HA CKOPOCTh
Mpo1ecca MOHHOW MOJUMEpPU3aALNK?

5. Paznmen 5.5. Kakue npenmyniectBa UIMEET HOHHO-KOOPAMHALMOHHAS MTOJIMMEPH3ALUs
nepes APYrMMU MeToJaMu mnoyuMepu3anuu? KakoBbl 0COOEHHOCTH CTPYKTYpPbI IOJIUMEPOB,
NoJy4aeMbIX 3THM Meronom? IlpuBenuTe cxemy peakiu OOpa30BaHHS CTEPEOPETyISPHBIX
MIOJIMMEPOB B MPOIECCE HOHHO-KOOPAUHALIMOHHOM NOJIMMEpHU3alliu.

3aganus no teme Ne 6 «Cunre3 nonumepos. [lomkonaeHcanus»:

Paznen 6.1-6.2. Hamummure CTPyKTYpbl CIOXKHBIX MONUA(UPOB, 00paszyroummxcs B
pe3yibTare B3aUMOJEHCTBUSA CIEAYIOIIMX MOHOMEpOB: a) JSTWICHIVIMKOJb,Tepedranenas
KHUCTI0Ta, 0) rnLepuH, (GTaleBblii aHTUAPU, B) aJUIHNHOBAs KUCIOTA, STUICHIIUKOIL. KakoBbl
OTJIMYUTEIIbHBIE OCOOEHHOCTH IIPOBEJIEHHUS PABHOBECHBIX IIPOLIECCOB IOJIMKOHJEHCALUN?
[IpuBenuTE KOHKPETHBIE IPUMEPHI IIPOLIECCOB.

3aganuss nmo Teme Ne 7 «XumuyeckHe cCBOHcTBa mnoauMepoB. OcobdeHHOCTH
XHMHUYECKHX PeaKuMid ¢ y4acTHEeM MAKPOMOJICKYJD):

Paznen 7.1-7.3. Kakue 0cOOEHHOCTH MMEIOT PEAKLUHU XJIOPUPOBAHUS ITOIUTIPOIIIIICHA U
nonuuzonpena? Kak MpoTekarT peakuuyd OKHUCICHHUS MOJIMMEPOB KHUCIOPOAOM U KaKUMH
crocob6aMy MX MOXKHO 3aMEJUINTh UM IPeaoTBpaTUTh. KakuM 06pa3oM MOKHO MOJTYyYUTh OJIOK-
cornonumep OyTajueHa u ctuposia?

3aganus no reme Ne 8 «PacTBopbI mOJIMMeEpPOB»:

Paznen 8.1-8.2. Ilepeuncnure ¢akTopsl, ONpeAessiolUlie pacTBOpPEHUE U
HaOyxaHue nonuMmepoB. [lepedncnure npu3Haku HCTUHHOTO pacTBOpa.

3aganusa mo teme Ne 9

Paznen 9.1-9.2. Kakue KOMIOHEHTHI HCHOJB3YIOT HPHU MPOU3BOACTBE IMOIMMEPHBIX
MaTepHaoB, YTOObI YJIYUYLIMTh HKCIUTyaTal[MOHHBIE MapaMeTphl IIACTUYECKHX Macc, CHU3HUTh
CTOMMOCTb M3JENUs, a TaKKe paclIupuTh o0JacTb WX NpuUMeHeHus?/lis dYero HyX HO
UCIOJIb30BaTh MOPOOOpa3oBaTeN B METOJE BCIIEHUBAHMS W Kakue BHUJBI MTOpooOpazoBarenent
BaM U3BECTHBI?

CamocrositesibHas padora Ne 1
(nposepxa cipopmuposannocmu OIIK-1, unouxamop M/]-OI1K-1.1)

1. ITpennocbUIKy BOSHUKHOBEHUS TUCHUIUIMHBI «BBICOKOMOJIEKYIISIPHBIE COETUHEHUS.
2. Kakne n3 BMC oTHOCATCA K MOJIMMeEpaMm, a Kakue K cornoaumepam?

i
%CHQ—(')H—CHZ—(')A]T] o N\
cle2 al +CH2—(|)H—CH2—(|3H+n < > ‘©:N>+
a) s ; 6) ¢ ¢ i) Hoom
i i
)%@;@0{%;{%%”
r :
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)Jr@ L0 Omf , L “

3. Kakue U3 HuXkKe NpeJICTaBICHHbIX COEJUHEHNI OTHOCATCS: a) K OJIMMepaM; 0) K oJIuromepam;
C) HU3KOMOJICKYJISIPHBIM coeuHeHusIM. OTBET 000CHYIITE.

/O\ el %CHZ—CH]l n
et OO

CHs  (n=5); " (n=100); (n=10).
4. Kakoe 13 HU)KE IIPUBEIEHHBIX COEMHEHUHN SBIISIETCS OJIMTOMEPOM, Kakoe rnoinumepom. OTBeT

obocHyiiTe.

HOHEOH - OO,

L[eCprKLII/II/I_440 OC T}.IeCprKuMM:440 OC;
Jr 3L i 0
Ot O Lo
n n-1
THGCTP}’KHHH:375 OC; T}.’IGCTP}’KHHH:‘?"?’O OC;

5. JlaiiTe ompeleseHUe MOHATHIO «COCTAaBHOE 3BEHO». B KakuX ciydasX «COCTaBHOE 3BEHO»
COOTBETCTBYET MOHOMEPHOMY:

a)
9 ?
n HOOCOCOOH * N HO—CHy-CH,—OH — > O—COC—O—CHZ—CHz
n
nH,c——CH * n H2C:C|3H N CH2—(|3H—CH2—C|:H+
CH n
0) CHs cl 3 Cl

7. Kak BbIUHCIISI€TCS CpeTHeMaccoBasi MOJICKYJIsIpHast Macca?
6. PaccuuTaiite cTeneHp NOMMMEPHU3ALUHU CIAEAYIOMINUX OJIMMEPOB:

HC o0 Hac” c?©

FoHo-0£0—+ top e
) CF,

"M=32000;  6) CHs CH;

M=38000

8. Urto xapakrepuzyeT MOJIEKYIsIpHO-MaccoBoe pacnpeaeneHue? Kak 3aBuCAT CBOWCTBa
MIO0JIMMEPA OT PaCcHpPEENICHU 110 MOJIEKYIIpHON Macce?

9. Otnuunss BMC 0T HU3KOMOJIEKYJIIPHBIX COEAMHEHUIN?

HDaBI/IHa BBICTABJICHHS OIICHKH IT10 PE3YyJIbTaTaM CaMOCTOSITCILHOM Da6OTI)IZ

OreHKa 1Mo pe3yinbTaTaM CaMOCTOATEIBHOM paboThI CYMTACTCS B OaJlIax 1m0 KaKIOMY
3aJIaHUIO 110 CIEAYIOIEMY IIPUHLIUITY:

0 OamwtoB — BBIOJHEHO NPAaBUJIBHO MEHEE TOJIOBUHBI 3amaHusi; | Oamn — 3amaHue
IMMPpaBUJIbHO BBITIOJIHCHO GOHCG YCM Ha IMOJIOBUHY, 2 621.]1.]13 — ITIOJIHOC BBIIIOJTHECHUEC 3aaHUA.

MakcumanbHOE KOJIMYeCTBO OaIIoB 3a padboty — 16.
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HaGpannoe xonmdectBo 6amuioB 15-16 cOOTBETCTBYET OLIEHKE «OTJIMYHO», 13-14 Gansos
— OIEeHKe «xopormio», 10-12 6amioB — OIEHKE «yAOBICTBOPUTEIHHO», MeHee 10 OammoB —
OLIEHKE «HEYJIOBJIECTBOPUTEIBHO» (YMEHUS U HABBIKM HA JaHHOM 3Talle OCBOCHUS UCIUILIIMHBI
He c(hOPMHUPOBAHBI).

CamocrosiTeqbHasi pabora Ne 2
(nposepra cipopmuposannocmu OIIK-1, unouxamop H/-OI1K-1.2)

1. YkaxuTe cocTaBHbIEC YACTU CTPYKTYPHOI'O 3BE€HA MOJUHYKICOTUIOB (HYKJIEMHOBBIX KHCIIOT).
OrtBer 1 : a30THCTOE OCHOBAaHHUE, OCTATOK IIFOKO3BI M OCTATOK (POCHOPHOI KUCIOTHI

OtBer 2 : a30THCTOE OCHOBaHUE, pub03a (WK Je30Kcupr003a) U 0CTaTOK PochHOPHOM KUCITOTHI
OtBeT 3 : reTepoUnKINYEcKOe OCHOBaHHE, puO03a (MIH e30Kcuprud03a) U OCTaTOK
(TOPOBOIOPOAHOM KUCITOTHI

OtBeT 4 : a30TUCTOE IeTEPOLUKINYECKOE OCHOBAHHE, YTIICBOIOPOIHBII OCTATOK M OCTAaTOK
CEpPHOM KUCJIOTBI

2. Ionucaxapuibl 00pa3yroTCsl U3 MOJEKYIISIPHBIX COSAMHEHHI 0011Iei (opMyITbI
Otser 1 : CyH4 O

Otser 2 : ConHLOp

Otser 3 : CynH2n02p

Otset 4 : CyH2,0p

Otser 5 : ChH,O2n

3. MakpoMoJieKysbl aMuIas3bl MPeCTaBiIsieT COO00M Cupaib, KaKIbl BUTOK KOTOPOW COCTOUT
n3:

OTBeT 1 : 5-TH 3BEHBEB O-TITFOKO3EI

OTBeT 2 : 4-X 3B€HLEB

OTBet 3 : 7-MU 3BEHLEB

OTBeT 4 : 6-TH 3BEHLEB

OTBeT 5 : 8-MU 3BEHLEB

4. HatypanbHbIi KaydyK — IPUPOTHBIN BHICOKOMOJICKYISIPHBIN yIIIEBOJIOPOJI COCTABA:
Otger 1 : (CgHg)n
Otsert 2 : (CsHg)n
OtBer 3 : (C5H10)n
Otser 4 : (C7Hpo)n
Otger 5 : (C4Hg)n

5. HazoBuTe, KakoMy IPUPOTHOMY TIOTUMEPY MPUHAIICKUT NaHHBINH (PparMeHT MOTUMEPHOI
MOJIEKYJIBI?

H\\ __.--"FHB H\ fEH:.; H\ __.--"FHE
cC=C C=C C=LC
== -EH{ \EHE—EH{ \EHE—EHE H‘~IZ:H2 .-

6. OcHOBHBIE TUITBI OMONIOIMMEPOB. PacripocTpaneHue B Ipupoe.
7. XutuH u xuto3aH. CTpykrypa. buonornyeckue GyHKIuu.

IIpaBuia BEICTABICHUS OIICHKH 110 PE3YJIbTAaTaM CaMOCTOSTSIbHOM Da6OTI>I:
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OreHka o pe3yabTaTaM caMOCTOSATEIHHON PabOTHI cCUMTAETCS B Oaiax mo KaxmaoMmy
3aJJaHUIO TI0 CIEeYIOIIEeMY MPUHIUITY:

0 OamoB — BBINOJHEHO NPAaBUJIBHO MEHEE IMOJIOBUHBI 3adaHus; 1 Oamn — 3agaHue
MIPABUJIBHO BBINIOJIHEHO O0Jiee YeM Ha MOJIOBHHY; 2 Oalijia — MOJHOE BBIIOJHEHUE 3aJaHHUs.

MaxkcumanbHOe KOJTM4eCTBO 0ayuioB 3a padoty — 14.

Ha6pannoe konudectBo 0amioB 13-14 cOOTBETCTBYET OICHKE «OTIMYHOY», 11-12 Gamios
— OLIEHKE «xOopoIo», 8-10 0amIoB — OIEHKE «yIOBICTBOPUTEILHO», MCHEE 8 OaJIJIOB — OILICHKE
«HEYAOBJIETBOPUTEIbHO» (YMEHUS WM HaBBIKM Ha JJAHHOM JTalleé OCBOCHMS AUCLUUIUIMHBI HE
c(OpMHUPOBAHBI).

CamocrositesbHasi padora Ne 3
(nposepra cipopmuposannocmu OIIK-3, unouxamop HJ/-OI1K-3.1)

1. HanmonexynsipHast CTpykTypa noiauMepoB. CTpyKTypa aMOpHBIX ITOJMMEPOB

2. MexaHuueckasi POYHOCTh U iehopMaIiK TOJTUMEPOB

3. TemmepaTypa CTEKJIOBAHUS MMOJIUMEPOB

4. Kakoe cOCTOSIHME TOJMMEpa COOTBETCTBYET Y4acTKy b Ha TepMOMEXaHWYeCKOil KpHUBOI,
M300paXEHHON Ha PUCYHKE

L

!
i
I
I
!
[
!

JepopMayug

A

I I
T Tenepamypay
5. BousiHue teMriepaTtypsl Ha CTPYKTYPY U CBOMCTBA BOJIOKOH
6. [IpuBenuTe nprMepsl THOKOLETHBIX MOJIMMEPOB.

¥

HDaBI/IHa BBICTABJICHHUS OIICHKH 110 PE3yJbTaTaM CaMOCTOSTCILHOMI Da6OTBI:

Onenka 1o pe3yJapTaTaM CaMOCTOSATEIbHON padOThI cUUTaeTCs B 0aiax Mo KaxaoMy
3aJJaHMIO 110 CIIEYIOEMY IPUHIIHITY:

0 OamyoB —BBINOJIHEHO MPAaBUIBHO MEHEE IOJIOBUMHBI 3ajaHud; 1 Oamn — 3amaHue
NPaBUJIBHO BBIMOJHEHO 0o0Jiee YeM Ha MOJIOBUHY; 2 06ajuia — MOJTHOE BBIOJHEHHE 3aaHuUs.

MaxkcumanbHOe KOJTMIeCTBO 0ayuioB 3a padoty — 12.

Ha6pannoe xonudecTBo 6ayuioB 11-12 cOOTBETCTBYET OLIEHKE «OTIUYHO», 9-10 OamioB —
OIICHKE «XOpOIIO», 7-8 OaJIOB — OICHKE «YyIOBIECTBOPUTEIHHO», MEHEe 7 Oa/uioB — OIICHKE
«HEYJIOBJIETBOPUTEIbHO» (YMEHHUS M HaBBIKM HA JAHHOM JTare OCBOCHUS AMCLUUIUIMHBI HE
c(OpMHUPOBAHBI).

Hrorosasi kKoHTpOJILHAsS padoTa

Bapuanr 1
1. Kakyro MOJIEKYJISIPHYIO MacCy UMEIOT OJIUTOMEpPHI?
2. Hapucyiite gparMeHT MaKpOMOJIEKYJbI IIEJITION03bI, COCTOSIIEH M3 3-X MOHOMEPHBIX
3BEHBEB.
3. Kakoil mpupoIHbIN MOTUMEP COCTOUT U3 MoJiekya 1,4-yuc-uzonpena. Hapucyiite ero.
4. HapucyiiTe 1 Ha30BHTE TOMOILICITHOM, KapOOILETTHOM, (PeHUIICOAePKALIIIA TOTHAH.
5. Kakue n3 HIKenpHUBEIEHHBIX TIOJUMEPOB OTHOCITCS K OPraHUYECKUM.
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6. BbliOepere u3 HapUCOBAHHBIX HI/I)KC (bparMeHToB MaKpOMOHeKyJI MOJIMIIPONIUTICHA —
IIOJIMMEPBI UMEIOIINE N30TaKTUYECKOE PETYIIIPHOE CTPOEHUE ITIaBHOW LIEIN:

1)"

CH, CH,
. — CH, CH, CH, CH,
CH3 M/*
1) CH3 ’ 2) * n ’
CH, CH,
* *
* n * n
cho s s O CH CH
3) 3 , 4) 3 3 ’
CH, CH, CH, CH, CH,
*W */WW
5) 3 3 , 6) 3 ’
CH

7. Hapucyiite crnenyomue — MOJUMEPBL:  MONMH[OKCU(2-METWIATUIIECH)]|,  KaTeHa-
noJyiu[ A eHUITKPEMHHI-[1-0KCO |

8. HapucyiiTe cxeMy MexaHuW3Ma peakUUH PATUKAIbHOW MOJUMEPHU3ALMM XJIOPITUIICHA B
MPUCYTCTBUH NEepEKUCH OeH30uIIa.

9. Hapucyiite npuMep KaTHOHHOM NOJIMMEPHU3AIINH, BKIFOUAIOIIYIO BCE CTA/IUHU.

10. B uem otiinume npoiiecca NoJIMMEPU3aliy OT MOJTUKOHICeHCAun?

11. Hapucyiite cxeMy MexaHH3Ma peaKIUH TI'eTEPOINOIUKOHICHCAUH 00pa30BaHUS
MOJIMMeEpa ¢ Pa3BETBICHHON MPOCTPAHCTBEHHOW CTPYKTYPOH.

12. Hapucyiite cxemy nmosydeHHs NOJIMBUHMIOBOrO criupTa. K kakomy tuny peaxiuit BMC
3TOT MPOLECC OTHOCUTCS?

13. Tloxg nelicTBMEM, KaKUX XUMHUYECKUX (DAKTOPOB MPOHMCXOMAAT PEAKIUH JECTPYKIUU
nonuMepoB? Hapucyiite cxemy peakium.

14. Kakue pacTBopbl Ha3bIBalOTCSI ICTUHHBIMU? [lepeuncianTe ux npusHaxu.

15. Kakoe 3HaueHue OyneT WMETh CTENEHb HAOyXaHWs, €CIM HMCXOAHBIA TOJMMEp HUMEN
maccy 10000 a.e.m., a mociie B3auMoeicTBus ¢ pactBopurenem 140007

16. Hapucyiite npuMep MOJUIIEKTPOIUTOB, OTHOCAIIUXCA K KIJIACCy TOMOIECIHBIX,
KapOOIETHBIX TIOJIHNMEPOB.
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17. Tlepeuncnute (QaxkTOpbl, ONMPEIEIAIONINE pacTBOpeHUE M HaOyxaHue moiaumepoB. Kak
BJIMSICT IPUPO/IA TTOJIMMEPA U PACTBOPHUTEIIS Ha PACTBOPEHHE Y HAOyXaHHE ITOJIMMEPOB.

18. Kakoe cocTosiHue monuMepa XxapakTepusyer o01acTb A Ha TEPMOJUHAMUYECKON KPUBOA,
OTpaXkarolIel 3aBHCUMOCTb CBOWCTB MOJIMMEPOB OT TEMIICPATYPHI.

! ] |
ot i | B
5 I B
=] I 1
& !
i
=1 A ! |
| i -
T Temnepamuypa il
BapuanT 2

1. Kakyro MOJIEKYISIpHYIO Maccy UMEIOT ITOJIUMEpPHI?

2. Hapucyiite QparMeHT MakpOMOJEKYyJbl Kpaxmaya, COCTOsIed H3 3-X MOHOMEpPHBIX
3BEHBEB.

3. Kako# npupoaHblii oJMMep COCTOUT U3 MoJiekyn 1,4-mpanc-uzonpena. Hapucyiite ero.
4. HapucyiiTe 1 Ha30BHTE TOMOIICITHOMN, KapOOIICITHOH, IMOTMKapOapuiicH.

5. Kakue u3 HHKCIIPUBCACHHBIX ITOJIUMCPOB OTHOCATCS K JICMCHTOOPIraHUYCCKHM.

o CH,

i g
CH, g CH,
[ L ., 0 0O &
* n*,z)*M ’3) ‘ ’4)*/% I%*’
CH, cl CH,
Si * P ] P ]
A5 6)*+ \;.?ﬁ? ’7)*% \CIN% ’8)*% \C:I_Il\lg/h

5) :

1)

6. BpiOepere M3 HapUCOBAaHHBIX HMXKE (PPAarMEHTOB MaKpPOMOJIEKYJ MOJHUIPONUICHa —
MOJIMMEPHI UMEIOIINE CUHANOTAKTUYECKOE PETYIISIPHOE CTPOEHHUE TIIaBHOM LIeMu:

CH, CH,
. — CH, CH, CH, CH,
CH CH3 /W\%/"
1) 3 , 2) "
CH, CH,
* *
* n * n
CH3 CH3 CH3
3) CH, ’ 4) CH, CH, ’
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CH CH CH

5) CH, CH, , 6) CH, |
CH,
*W *WM
CHCH3 CHCH3 CHCH3 CH,
7) 3 3 , 8) 3

7. Hapucyiite crieayomue MOJMMEPHl: MOJU-1-alleTOKCHATUIICH, KaTeHA-TIOJIH[ITHII-
U300y THIIKPEMHHI |

8. Hapucyiite cxemy MexaHu3Ma peakUUM paJuKaIbHOM IOJIMMEpU3alUU CTUpOJa B
IPUCYTCTBUH NIEPEKHUCU BOJIOPOAA.

9. Hapucyiite npruMep aHMOHHON NOJIMMEPHU3alUH, BKIIOYAIOIIYI0 BCE CTalU.

10. B ueM otnuuue npoiiecca NOIMMEPU3aMU OT MOJUKOHAEHCAIUU?

11. HapucyiitTe cxeMy MexaHM3Ma peakUM TOMOIOJIMKOHJCHCAMH OO0pa30BaHUs
FeTEPOLIETIHOTO, T€TEPOLUKINYECKOrO MTOJIMMEPA.

12. Hapucyiite cxemy noirydeHus: aneTwineunonaossl. K kakomy tuny peaknuiit BMC stor
IIPOLIECC OTHOCUTCA?

13. Hapucyiite npumep o0pa3oBaHMs IONEPEUYHBIX CBs3€H MEX]y MakpOMOJEKYyJIaMu 3a
CYET XMMHUYECKUX CHIL

14. Kakas cucteMa cuyMTaeTcsi TEpMOJUHAMUYECKH YCTOMUYHUBOM.

15. Kakum noimMepam, OTIMYAIOMIMMCS IO CTENIeHN HaOyXaHUsl, COOTBETCTBYIOT KPHBBIE HA
rpaduke HaOyxaHus?

t:_:::g ; & :
§

b3

S

b

-1

&

§

§ Boera

16. Hapucyiite npumep roMOLENHbIX, KAPOOLEMHBIX MOJUMEPHBIX HEAIEKTPOIUTOB.

17. Ilepeuncnure ¢akTOphl, ONPEACISIONINE PaCTBOpPEHHE M HalOyxaHue moiauMepoB. Kak
BJIMSIET MOJIEKYJISIPHBIN BEC MMOJIMMEpa Ha pacTBOpeHHe U HaOyxaHHe OJIMMEPOB.

18. Kakoe cocrosinue nonumepa xapakrepusyeT o0iactb b Ha TepMOAMHAMUYECKON KPUBOH,
OTpakarolllel 3aBUCUMOCTb CBOKWCTB IIOJIMMEPOB OT TEMIIEPATYPHI.

Aspopmauug

T

T TeMnepamypa Tr

T°K

IIpaBuiia BLICTaBJIEHNS OLIEHKH 110 pE3YIbTaTaM UTOTOBOW KOHTPOJILHOM!:

OreHka 1o pe3yabTaTaM HTOTOBOI KOHTPOJBHOM CYMTAETCS B OAJIaxX MO KKIOMY
3aJJaHUIO MO CIEAYIOMIEMY TTPUHITAIY:

0 0amioB — BBIMOJTHEHO MPABWJIHBHO MEHEE IMOJOBHUHBI 3ajmaHus; 1 Oamn — 3amgaHue
MIPaBUJILHO BBIMIOJHEHO 00JIee YeM Ha MOJIOBUHY; 2 0ajia — MOJTHOE BBITIOJIHEHHE 3aJaHusl.
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MaxkcuManbHOE KOJIMYECTBO OaiioB 3a padboty — 36.

Ha6pannoe komudecTBo 0amioB 32-36 COOTBETCTBYET OIICHKE «OTIMYHOY», 27-31 GamioB
— OLEHKE «XOpomo», 22-26 0auioB — OIICHKE «YAOBJIECTBOPUTEIHLHO», MeHee 22 OaiioB —
OILICHKE «HEYJOBJIETBOPUTEIHHOY» (YMEHHS M HAaBBIKA HA JIAaHHOM STale OCBOCHMSI JTUCIUIUIMHBI
HE chOpMHUPOBAHBI).

Cnucok Tem pedeparos

1. Ilpupoausie Heopranuwdeckue mnojuMmepnl. Knaccudukanus. Homenknarypa. O6nactu
IIPUMEHEHHUS.

2. OU3UOIOrMYECKH AKTUBHBIE OJIUMEPBHI.

3. UckyccTBEHHbIE IOJTMMEPHBIE MaTEpPHUAIIBL.

4. Knaccugukanus 1 HOMEHKJIaTypa MOJIMMEPHbBIX MaTepHaIoB

5. ®enonodopmanbaeruIHbIe CMOJIBI U TUIACTMACCHI Ha UX OCHOBE. [Ipon3BoacTBO,
CBOWCTBA U IPUMEHEHHE HOBOJIAYHBIX U PE30JIbHBIX CMOJI.

6. OnokcuHbIe CMOJIbl. OTBEPKICHUE SMOKCUAHBIX CMOJL.

7. IlonuaTHIIEH BBICOKOTO M HU3KOI'O J1aBJICHUS

8. JlaBcan u apyrue nonudGpupHbIE MaTEPUAITBI

9. KanpoH 1 HEWJIOH: CUHTE3, CTpOEHUE, 001aCTH IPUMEHEHUS

10. KeBnap u apyrue apoMaTH4eCKUE MOJTHMAMUIbI

11. ApomaTtuyeckue NOJTUMMU/IBL: CUHTE3, CTPOCHUE, 00JIaCTH MPUMEHEHUS

12. Tepmo- 1 peaKTOILIACTHI

13. Dnacromepsl. Knaccudukanusa. Cpoiictsa. [IpeacraBurenu. O6nactu npuMeHEHUS

14. JlusnexTpuyeckue CBOMCTBA MOJIMMEPOB

15. TaepnomonuMepHble 3JIEKTPOJUTHl MEMOPaHAIEKTPOAHOro OJ0Ka TOIIMBHBIX
AJIEMEHTOB.

16. IlonurerepoapuiieHsl: CUHTE3, CTPOCHHUE U CBOMCTBA.

17. IonngeHnIXnHOKCATUHBI

18. TTonmbeH3uMu1a3051b1

19. INomuapunen>pupcyabPOoHbI UTTOTUAPUICHIPUPKETOHBI

20. buopaznaraeMsle OJIMMEPHI

21. KapnoBble nonumMepsl

22. JKuAKOKpUCTAININYECKUE TTOTUMEPHI

23. Jlennpumepsl

24. MaTpu4HbIi CUHTE3 ITOJIUMEPOB

25. JIByTsiKEeBbIE TOJTUMEPDI

26. D1eMEHTOOPraHUYECKNE TIOTUMEPBI

27. IlonmumepHble ynoopeHus

28. IlonmanwivH

29. DnexTpoHHas TPOBOJAUMOCTH MOJIUMEPOB

30. ITonmepHbIE KOMITO3ULIMOHHBIE MaTEPUAIIBI

31. OraecToiikue noJInMepbl

Kpurepun ouennBanus pedepara
- Omauuno BBICTABISIETCS, eciau pedepaT ohopMiIeH ¢ YUETOM BceX TpeOOBaHUM, MOATOTOBIEH
KpaTKo, HAy4YHO, JIOTUYHO, B JUCKYCCHH TIO pedepaTy oOydJaroluiicss MOKET OTBETUTh Ha BCE
BOIIPOCHI ONIOHEHTOB.
- Xopowo BwICTaBIsSCTCS, eciu pedepar odopmiieH ¢ Y4ETOM BCeX TpeOOBaHUH, UMEIOTCS
3aMeYaHus M0 MOJATOTOBKE JOKiIaga K pedepary, B AUCKyCCHM MO pedepary oOyuaronmiics
OTBETHJI HA YacTh BOMPOCOB ONITIOHEHTOB.
- Yooeremeopumenvno BbICTaBisieTcs, eciu pedepar odopmiieH C 3aMEYaHUSAMH 110
TpeOOBaHMAM, MMEIOTCS 3aMEYaHHs 0 MOJTOTOBKE IOKJIaga K pedepaTy, B IUCKYCCHH IO
pedepary oOydaronuiics He OTBETHII Ha BOIIPOCHI ONIMOHEHTOB.
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— HeyoosnemesopumenvHo BBICTaBIsETCA, €cli pedepaT ohOopMIIEH C 3aMEYaHUSIMH 110
TpeOOBaHUSAM, UMEIOTCS 3aMeyUaHus Mo MOATrOTOBKeE JTOKIaaa K pedepary, 1100 10KIaa
OTCYTCTBYET, B JUCKYCCHH 110 pedepaTy 00ydaroImuiicss He OTBETHII Ha BOIPOCHI ONTIOHEHTOB,
100 OTKa3aycsa y4acTBOBaTh B IUCKYCCHH, pedepar OTCYTCTBYET.

@OH/IBI OLICHOYHBIX CPEACTB MO JUCHMIUIMHE MPEAYyCMaTPUBAIOT MTPOBEPKY MHIUKATOPOB
JOCTHKEHUSI KOMIIETCHIINI

2 CnucoK BONPOCOB U (MJIM) 3aaHMii ISl IPOBeJeHUsI IPOMEKYTOYHOM aTTecTAlUH
Cnucok BONIPOCOB K IK3aMEHY:

1. IIpenmMeT u 3a1a4 HayKH O BBICOKOMOJIEKYJIIPHBIX COEIUHEHMSX (TmonumMepax). Mecrto
HAyKd O MOJMMEpax KaK CaMOCTOSTEIbHOM (DyHIaMEHTaNbHON 00JIaCTH 3HAHUS Cpelu APYrHX
(GyHIaMEHTaJIbHbIX XMMHUYECKUX IUCUUIUIMH. E€ poib B HaydyHO-TEXHHYECKOM IIporpecce u
OCHOBHBIE HCTOPUYECKHUE ITAIIbl €€ PA3BUTHS.

2. OcCHOBHBIE TIOHSATHS H ONPENEICHUS: TOJUMEp, OJIMTOMEpP, MaKpPOMOJIEKYya,
MOHOMEPHOE 3BEHO, CTENEHb IOJUMEPU3ALMH, KOHTYPHAs [UIMHA Lenu. MOoJeKyIsSpHbIE MacChl
U MOJIeKyJsipHO-MaccoBble pactnpeneneaus (MMP). Ycpennennsie (cpeaHue) MOJIEKYISIpHBIC
Macchl (cpeHeuncioBas, cpeaHeBecoBast). HopmanabHoe (Hanboliee BepoaTHOE) pacrpeieieHue.

3. Baxkneiimme cBOCTBa NMOJMMEPHBIX BEIIECTB, 0OYCIOBIEHHBIE OOJBIINMHU pa3Mepamu,
LEMHbIM CTPOCHUEM M TMOKOCTBIO MAaKpOMOJIEKYJ. Pojb moimmepoB B KUBOW NPUPOAE U HUX
3HaU€HUE KaK IPOMBILIUIEHHbIX MaTepuanoB (IJIaCTMAacChl, KayyyKd, BOJOKHA W IUICHKH,
HOKPBITHUS, KJIEN).

4. Knaccuduxaius noJuMepoB B 3aBUCUMOCTH OT NMPOUCXO0KIECHUS, XUMUYECKOT0 COCTaBa
U CTPOEHUS OCHOBHOH II€NM, B 3aBUCHMOCTH OT TOIOJOIMM MakpoMouieKyd. OIHOTSDKHBIE U
JBYXTSKHBIE MAKPOMOJIEKYJIBI.

5. Ilpuponnsle U cUHTETHYECKHE MONMMeEpbl. OpraHUYecKue, IEMEHTOOPTaHUYECKUE U
HEOpPraHUYECKUE TOJUMEPBI.

6. JluneiiHble, pa3BETBICHHBIC, JIECTHUYHBIE W CIIUTBHIE IIOJMMEPBI, JEHAPUMEDSI.
["'oMononumepsl, conoauMepbl, OJIO0K-COMOJIMMEPBI, MPUBUTHIE COMOJIMMEpHL. ['oMonenHble U
TETEPOLICTIHBIE TOJTUMEPHI.

7. buononumepbl, OCHOBHbIE OHoONOrHMUeckue (YHKIUU OENKOB, pUOOHYKIEMHOBOM U
JI€30KCUPUOOHYKIEHHOBON KUCIIOT.

8. Kpartkas xapaktepucTuka W 00JIaCTH TPUMEHEHHS BaXKHEWINIMX MpeaCTaBUTENEH
pa3IMYHBIX KJIACCOB MOJIMMEPOB.

9. Kondurypauus MakpoMmoieKyidbl U KOHQUrypauuoHHass uzoMepus. JlokampHble U
KOH(UIypalMoOHHbIE N30MEPhl B MAaKPOMOJIEKYJIaX MOJMMEPOB MOHO3aMELICHHBIX 3TUJICHOB U
nueHoB. (Ctepeon3omepuss M CTEPEOpETYISIpHbIE MakKpoMOJIeKyJbl. M3oTakTuueckue u
CUHAMOTAaKTUYECKHUE ITOJTUMEPBHI.

10. Kondopmannonnas nsomepus u KOH(popManus MAaKpOMOJIEKYJIBI.
BuyTtpumonekyispHoe — BpamieHHe M THMOKOCTb — MakpoMmojekyibl.  KonuuecTBeHHBIE
XapaKTePUCTUKU THOKOCTH MaKpPOMOJIEKYII.

10. CBs13b THOKOCTH (KECTKOCTH) MAaKPOMOJIEKYJI C X XMMUYECKHM CTPOEHHEM: (DaKTOpBI,
BIIMSIOUINE HAa THOKOCTh pealbHBIX Liened. YMOpsao4eHHble KOH(QOpMalMM H30JIMPOBAHHBIX
MaKpoMOJIeKyd (MOJUNEeNTU/bl, O€NKH, HYKJIEWHOBbIE KHUCHIOThI). Iloaumep-monumMepHble
KOMIUIEKChI CHHTETHUECKUX U MPUPOJHBIX MTOJIMMEPOB.

12. TepmoauHaMu4eckoe MOBEJCHUE MAaKPOMOJIEKYNl B PacTBOpPax M MX OCOOEHHOCTH IO
CPaBHCHHIO C IIOBEACHHEM MOJIEKYJ] HU3KOMOJEKYJSPHBIX BemecTB. OTKIOHEHUs OT
UJECATBHOCTH U UX IIPUYMHBL. Y PaBHEHHE COCTOSHUS IIOJMMEPA B PACTBOPE.

13. CrpykTypa W OCHOBHBIC (PU3HUYECKHE CBOMCTBA MONMMUMEPHBIX Teln. OCOOEHHOCTH
MOJICKYJISIPHOTO CTPOCHHSI MOJIMMEPOB M MPHHLMUIBI YIIAKOBKA MaKpOMOJEKyld. AMOp¢HBIE U
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KPUCTAJIMYECKHUE TOJIMMEPBL. YCJIOBUS, HEOOXOAWMBIE HJsi KPUCTALIM3AIUU TOJUMEPOB.
Temneparypa KpucTtajuiM3alud U Temneparypa IiaBiieHus. CTpyKTypa M HaIMOJIEKYJsipHas
OpraHu3aus KpUCTAJUIMYECKUX MTOIMMEPOB. Pa3nnuus u cXoiCTBO B CTPYKTYPHOU OpraHU3aluu
KPUCTAJIMYECKUX U  aMOpPHBIX MOJUMEPOB. TepMOTpOMHbBIE KUAKOKPUCTATUINYECKUE
(Me30MOp(QHBIC) MOTUMEPHI.

14. MakpoMoJeKysibl B pacTBopax. TepMOAMHAMHYECKUM KPUTEPUM PACTBOPUMOCTH H
JI0Ka3aTeIbCTBO TEPMOJMHAMUYECKON PAaBHOBECHOCTH pacTBOPOB. Pa3oBble JuarpaMMbl CUCTEM
nojMMep — pactBoputenb. Kpurnueckue temiepaTypbl pacTtBopeHusi. HeorpanuueHHoe u
orpaHu4eHHOe HaOyxaHHE.

15. CpoiictBa amop(dHBIX TOJUMEPOB. Tpu HU3UIECKUX COCTOSHUA. TepMOMeXaHUUECKHe
KpHUBBIE aMOP(HBIX TOJIUMEPOB.

16. BpicokoanacTuueckoe COCTOsHHE. TepMoAMHAMUKA M MOJIEKYJSIPHBII MeEXaHU3M
BBICOKO?JIACTUYECKON JegopManuu. ODHTPONHHAS TNPUPOAA BBICOKOAIACTHYHOCTH. CBs3b
MEXy PaBHOBECHOU YNPYTOW CUJION U YIUIMHEHUEM.

17. CrexnoodbpaszHoe coctosiHue. OCOOEHHOCTH NOJUMEPHBIX CTEKOJ. BbIHYXIeHHas
AJIACTUYHOCTh U U30TEPMBI pacTsHKeHHs. MeXaHu3M BhIHYKJIEHHO-3JIaCTHUECKON AedopMariui.
[Ipenen BBIHYXIAEHHON 3JaCTUYHOCTH. XPYIKOCTh ITOJIUMEPOB.

18. XuMuueckue peakuuu, HE NPUBOASIIME K W3MEHEHHUIO CTENEeHU MOJIMMEpPHU3alnn
MaKpOMOJIEKYJI: IOJUMEPAHATIOTUYHbIE MPEBPAIICHNUS U BHYTPUMOJIEKYJISIPHBIE MPEBPAILCHUS.
Oco0eHHOCTH peaKIMOHHON CIOCOOHOCTH (YHKIIMOHATIBHBIX TPYII MakpomoleKkyil. [Ipumepsr
UCIIOJIb30BaHUsl TOJUMEPAHAIOIMUHBIX IPEBPAIICHUH U BHYTPUMOJEKYJIAPHBIX pEaKUUd aJis
MOJIyYEHUSI HOBBIX MTOJIMMEPOB.

19. Xumuueckue peakuuu, MOPUBOJALIME K H3MEHEHHUIO CTENEHU IOJIMMEpPU3alun
MaKpOMOJIEKYJ. JleCTpyKuMs IOIMMepoB. MexaHu3M LENHOM U CIIyYalHOW JECTPYKLHH.
Jenonumepuzanus. TepmookucnuTenbHas U doroxumuueckas JECTPYKITHSL.
Mexanoaectpykuusi. [IpuHIHUIBI CTAOUIU3AIMH TOTUMEPOB.

20. Hcnonp3oBaHME XUMHUYECKMX pPEAKIUH MaKpOMOJEKYJl Mg XUMHYECKOro U
CTPYKTYPHO-XUMHUYECKOTO0 MOIUGUIIUPOBAHHUS MMOJIUMEPHBIX MaTepuanoB U uznenuii. [IpuButue
1 OJIOK-COIOJINMEPBI — OCHOBHBIE MPUHIUIIBI CUHTE3a U PU3NKO-XUMUYECKUE CBOWCTBA.

21. OpueHTHpPOBaHHBIE CTPYKTYpbl KPUCTAIUIMUYECKUX W aMOP(HBIX TMOIUMEPOB.
AHN30TpONUs MEXaHUYECKUX CBOMCTB. CIIOCOOBI OPUEHTALINH.

22. Knaccudukaiuss OCHOBHBIX METOJOB MOXy4deHHsl monumepoB. [lomumepuszanus.
TepMoanHaMuKa MOJIMMEPU3ALIUN.

23. Knaccudukanus UENHBIX  MOJUMEPU3AIMOHHBIX  TpoleccoB. PamukanpHas
noauMepusanus. VHUIMMpOBaHME paJMKAIbHOM mMoJaMMepu3auuu. TuUmbl HHUIMATOPOB.
Peakmuu pocta, oOpeiBa U mepemaun Henu. MoJekyaspHas Macca U MOJEKYJISIpHO-MacCOBOE
pacrpezesieHue NoIMMepPOB, 00pa3yIOLUXCsl IPU PaTUKaIbHONU MOJIMMEPHU3AIIH.

24. CrocoObl MpoBeAEHUS MOJUMEpPHU3AIMU: B Macce, B pacTBOpe, B CYCHEH3UH U B
AMYJIBCUH.

25. KartnonHas monumepusanus. XapaKTepUCTHKa MOHOMEPOB, CIIOCOOHBIX BCTYIMAaTh B
KaTHOHHYIO MosinMepu3anuio. Karanuzatopsl u cokaranuzaropbl. PocT u orpanuueHue pocra
Lernen Mpu KaTHOHHOM nojauMepu3anuu. BiivsHue npupoibl pacTBOPUTENS.

26. AHuOHHasg mnonuMepHu3anus. XapaKTepUCTHKAa MOHOMEPOB, CIHOCOOHBIX BCTyHaTh B
aHUOHHYIO NoiMMepu3anuio. Katanuzaropsl aHHOHHOM nojMMepu3anuu. MHuuuupoBatue, poct
Y OTpaHWYEHHUE POCTa LEeNeH IPU AHNOHHOM NOJIMMEPU3ALINH.

27. llonuxkonaencamusi. Tumnbl peakuuid noJMKOHAEHCAUUU. (OCHOBHBIE pa3IUyUA
MOJIMMEPHU3AI[TOHHBIX u MOJIMKOH/IEHCAIIMOHHBIX MIPOLIECCOB. TepmoanHaMuka
MOJIMKOHECHCALIUN U MOJIMKOH/IEHCALMOHHOE PAaBHOBECHE.

28. CumBaHue MOJIMMEPOB (BYJIKaHU3ALMS Kay4yKOB, OTBEPIKIECHNE ATTOKCUTHBIX CMOJ).

29. KoopanHalMOHHO-MOHHAs MOJMMEpU3alus B INPUCYTCTBUM TOMOI€HHBIX U
reTeporeHHbIX Katanu3aTopoB tuna [{urnepa — Hatra. IIpuHIMnel cuHTE3a cTEpeOperyIsspHbIX
MOJIUMEPOB
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30. Kunernka nonukonaencauuu. [IpoBegeHne nNoJuKoOHIEHCALMH B paCIlJIaBe, B pacTBOPE
U Ha rpaHuiie pazzaena ¢as.

31. Hapucyiite ¢pparMeHT MOJEKYJbI MPUPOTHOTO MOJIUMEPA TYTTANEPUYH, COCTOSIIETO H3
3-X MOHOMEPHBIX 3BEHbEB.

32. Hapucyiite ¢parMeHT MOJIEKYJIbI IPUPOIHOTO MOJMMEPA MOJIMU3ONPEHA, COCTOSIIETO
13 3-X MOHOMEPHBIX 3BEHBEB.

33. Hapucyiite ¢parMeHT MOJICKYIbI PUPOTHOTO MOTMMEpPa Kpaxmalia, COCTOSIIETO U3 3-
X MOHOMEPHBIX 3BEHbEB

34. Hapucyiite pparMeHT MOJIEKYJIbI IPUPOAHOTO MOJIUMEPA LEIUTIOI03b], COCTOSAIIETO U3
3-X MOHOMEPHBIX 3BEHbEB.

35. Kakoii u3 mnpuBeneHHBIX HIDKE (PparMeHTOB MaKpOMOJIEKYN MOJIMBHHUIXJIOPHUIA
OTHOCHUTCS a) K PETyJISIpHBIM 0) K HeperyJIsipHbIM MOJIMMEPaM.

/NV\N/* W*
* n * n
Cl Cl

1) Cl Cl 1 2) Cl Cl Cl Cl ,
Cl
Cl
*W* . -
3) Cl cl Cl Cl 1 4) Cl Cl

36. Hanummre npumep peakudd TOJYYCHHs TOMOILICTTHOIO TIOJIUMEpa B YCIIOBHSX
CTYINEHYATON OTUMEPU3ALIHH.

37. HazoBuTe MO panvoOHAIBLHON U CHCTEMAaTHYECKOM HOMEHKJIAType CIEeAYIOIINe
MOJIMMEPBI:

CH3 i"C4H9
oy &5
CH3 ’ * N ’

PN By
0o OO

* n* %

38. Hapucyiite cxemy noaydeHus: HUTpouemnoaossl. K kakomy tuny peakunii BMC stot
IIPOLIECC OTHOCUTCS?

39. HapucyiiTe cxemy IOJIy4€HUs MOJIMBUHWIOBOrO crnupra. K kKakoMy Tumy peaxkuuil
BMC stot nponiecc otHOCUTCA?

40. HapucyiiTe nmpuMep oOpa3oBaHUs MOMEPEUYHBIX CBs3eH MEXIy MAaKpOMOJIEKYJIaMHU 3a
CYeT XMMHUYECKUX CHIL.

41. Tlon peiicTBHEM, KaKUX XUMHUYECKHX (PAKTOPOB MPOMCXOIAT PEAKIMU JAECTPYKIHH
noauMepoB? Hapucyiite cxemy peakium.

42. Hapucyiite cxemy o0pa30BaHUs CTAOMIN3UPOBAHHOTO JIABCAHA.

43. . Hapucyiite cxemy o0pa3oBaHHsS OJOK-COMOJUMEpa B XOJE PEAKIMU KOHIIEBBIX
(GYHKIIMOHATIBHBIX TPYII MOJIMANIOKCHIA U TIOJHaMuIa (HalIoHa-7).

44. HapucyiiTe npuMep MOJHUIIEKTPOJIUTOB, OTHOCSIIMXCS K KJIACCy TOMOIIEIHBIX,
KapOOIETHBIX TIOJIMMEPOB.

45. Kakoe 3HaueHne OyneT UMETh CTENEeHb HaOyXaHWs, €CIM MCXOJHBIN MOJUMEp HMEI
Mmaccy 10000 a.e.m., a mociie B3auMozeicTBus ¢ pactBopurenem 140007
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HpaBuna BbICTABJICHUA OLICHKHU HA 3K3aMCHE

B OK3aMCHAllMOHHBIC OMJICT BKJIIOYAETCS ABa TCOPCTUUYCCKUX W OAHUH HpaKTI/I‘-IeCKI/Iﬁ
BOIIpOCa. Ha IIOATOTOBKY K OTBETY JACTCA HE MCHEC lgaca.

Ilo wToram »5K3aMEHa BBICTABIIICTCS OlHa M3 OHLCHOK: «OTJINYHO», «XOPOIIO»,
«YHAOBJIETBOPUTECIBHO» UJIN «HCYAOBJICTBOPUTCIIBHO).

Ounenka «OTJMYHO» BBICTABISIETCS CTYICHTY, KOTOPBIM JEMOHCTPUPYET IIyOOKOoe U
[IOJIHOE  BJIAJICHUE  COAEpXKAHUEM  MaTepuaylia  JUCHUIUIMHBI  «BBICOKOMOJIEKYIISIpHBIE
COCIMHEHUN»; OCYLIECTBIAET MEXIUCLUUIUIMHAPHBIE CBS3U; YMEET CBA3bIBaTb TEOPHUIO C
npakTukoi. CTyoeHT JaeTr pas3BepHyTble, IIOJIHBIE W YETKHE OTBETbl Ha BOIIPOCHI
9K3aMEHAIlMOHHOTO Oujera U  JONOJHMUTENbHBIE BOIPOCH, COOJIOJAET  JIOIMYECKYIO
[I0CJIEI0BATENBHOCTh IIPU H3JIOKEHUM MaTepuala. ['paMOTHO MCIOJIB3YeT TEPMUHOJIOTHIO
npeamera «BbICOKOMOJIEKYIISIpHbIE COeAMHEHUS»

Onenka «Xopomo» BBICTABISAETCS CTYIEHTY, OTBET KOTOPOTO Ha JK3aMEHE B IIEJIOM
COOTBETCTBYIOT YKa3aHHBIM BBIIIE KPUTEPHUSIM, HO OTIMYACTCS MEHbIIEH OOCTOATENBbHOCTHIO,
r1yOMHOM, 0OOCHOBAHHOCTBIO U IMOJHOTOM. B 0oTBETe MMEIOT MECTO OTJENbHbIE HETOYHOCTU
(HecyllecTBEHHbIe  OMIMOKM), KOTOpble  HCHPABIAIOTCA  CaMUM  CTYJIEHTOM  IOcie
JIOTIOJTHUTENBHBIX U (WJIM) YTOUHSIOIMX BOIIPOCOB 3K3aMEHATOPA.

Onenka «Y10BJIETBOPHUTEIbHO» BBICTABISETCS CTYACHTY, KOTOPBIM 1aeT HEAOCTATOYHO
MOJIHBIC UM  IOCJIICAOBATCIBHBIC OTBCTBI Ha BOIIPOCHI 3K3aMCHAIITMOHHOI'O ouwiera u
JIOTIOJIHUTEIIBHBIE BOIPOCHI, HO MPU 3TOM J€MOHCTPUPYET YMEHHUE BBIACIUTH CYLECTBEHHBIE U
HECYIICCTBCHHBIC IPU3HAKHU U YCTAHOBUTL NPUYUHHO-CIICACTBCHHBIC CBA3HU. OTBeTHI U3Naraercs
B TEepMHMHaxX mpeamera «BbICOKOMONEKYISIpHbIE COEIMHEHHs», HO IpPU 3TOM JOMYCKaIOTCS
OIIMOKKW B OIpENeJIeHUH M PACKPBITUM HEKOTOPBIX OCHOBHBIX TOHSATHH, (OpPMYIUPOBKE
MIOJIO’KEHUH, KOTOPBIE CTYIEHT 3aTPYAHSETCS MCIPaBUTh caMOCTOATENbHO. IIpn aprymenrannn
OTBC€TAa CTYACHT HC 00OCHOBBIBAET CBOH CYXKIACHUA. Ha gacts JAOIIOJHHUTEIBHBIX BOIIPOCOB
CTYJEHT 3aTPyAHAETCS JaTh OTBET WIN JA€T HEBEPHBIE OTBETHI.

Ounenka «HeynoB/ieTBOPUTEIBHO» BBICTABISETCS CTYACHTY, KOTOPBIN JI€MOHCTPUPYET
pa3po3HEHHbIe, OECCUCTEMHBIE 3HAHUS; OECIOpPSIOYHO U HEYBEpEHHO H3J1araeT marepuai; He
YMECT BBIJACIIATH INTaBHOC U BTOPOCTECIICHHOC, HC YMCCT COCANHATE TCOPETUYCCKUC TTOJIOKCHUA C
NPaKTUKOM, HE YCTaHAaBIUBAeT MEXIPEAMETHBIE CBSI3M; JOMyCKAaeT rpyOble OMMOKH MpU
OMpCACIICHNU CYIIHOCTU PaCKpPbIBACMbIX HOHﬂTHfI, $IBJ'I€HI/II>1, BCJICACTBUEC HCEIIOHMMAaHHUA HX
CYLIECTBEHHBIX M HECYIIECTBEHHBIX NPU3HAKOB U CBA3EH; JaeT HEMOJHBIE OTBETHI, JIOTHUKA U
MOCJICAOBATCIIBHOCTE H3JIOKCHUA KOTOPBIX HMCEIOT CYHMICCTBCHHLIC W IIPHUHIOHUIIHWAJIBHBIC
HapylIeHHs, B OTBETAX OTCYTCTBYIOT BBIBOJbI. J(ONOJHUTENBHBIE M YTOYHSIOUIME BOIPOCHI
9K3aMCHATOpa HEC IMPUBOAAT K KOPPECKOHUHU OTBETOB CTYIACHTA. Ha OCHOBHYIKO 4acCTb
JIOTIOJTHUTEIIBHBIX BOIIPOCOB CTYAEHT 3aTPyIHAETCS AATh OTBET UJIU 1A€T HEBEPHBIE OTBETHI.

OLICHKa ((Hey,IlOBJ'IeTBOpI/ITeJ'IBHO» BBICTABJCTCA  TAKKE  CTYACHTY, KOTOpLIfI B3sJ1
BKSaMCHaLII/IOHHHﬁ 6I/IJ'IeT, HO OTB€YaThb OTKa3aJCs.
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IIpunoxenne Ne2 k paGoueil nporpamMme AUCHHUIIIMHBI
«BbICOKOMOJIEKYISIPHbIE COeUHEHHU S

MCTOIII/I‘-ICCKI/IC YKazaHudd 1Jisl CTYACHTOB 110 OCBOCHHIO JTUCHUIIJINMHBI

OcHoBHOI ~ (opMoii  wW3NOKeHUsT  y4eOHOro  Marepuana IO  JUCIHHILIMHE
«BBICOKOMOTNIEKYIISIPHBIC COSAMHECHUSD SBIISIOTCS JISKIIMU C MCIIOIH30BAaHUEM MPE3CHTAIUNA. JTO
CBSI3aHO C TEM, YTO y4EOHBIH MaTepHall COJIEPKUT OOJBIIOE YUCIO CXEM, TAOIUI], PUCYHKOB,
KOTOPBIC 3aT€M HCIIOJIb3YIOTCS CTYICHTAMH B CaMOCTOSITENILHON paboTe MpH IMOATOTOBKE K
3aHATHSAM. O4YeHb BaKHBIM KOMITOHCHTOM 3aHSITHU SBJISICTCS BBINIOJHEHUE JIA0OpaTOPHOM
paboThI, KOTOPBIE OXBATHIBAIOT BCE OCHOBHBIC pa3Jielibl Kypca, U CIOCOOCTBYET 3aKpPEIJICHHUIO
TEOPETUYCCKHUX 3HAHHA, TIOTYYEHHBIX CTYJCHTaMU TP MPOCTYIINBAHUH JICKITHH.

I[J'ISI YCIICHIHOTO OCBOCHUSA AWCHUIIIMHBI OUYCHB BAXXHO PCIICHUE AJOCTATOYHO 6OJII>IHOFO
KOJIMYECTBA 3aJay, KaK B ayJAUTOPUH, TAK U CAMOCTOSITEIHHO B KAueCTBE JIOMAIITHHUX 3aJ[aHUU.
[Ipumepsl pemieHus 3azad  pazOuparoTCsl Ha JEKUUAX M MPAKTUYECKUX 3aHATHUSX, HpU
HEOOXOJMMOCTH 0 Hauboyiee TPYJHBIM TEMaM IMPOBOMISTCS JOTOJIHUTEIBHBIC KOHCYJIbTAIIHH.
OcHOBHas 1enb pEUICHHs 3aJad — TOMOYb YCBOWTH (DyHIAMEHTAIbHbIC TOHATHS U
OCHOBBIIMCIUIUINHBI «BBICOKOMOJIEKYIISIPHBIC COCIMHECHUS.

Jlis mpoBEepKHM M KOHTPOJSL YCBOEHMSI TEOPETHYECKOI0 MaTepuana, IpHOOpEeTEHHBIX
NPAaKTUYCCKUX HABBIKOB B TCUCHUE O0YUCHHUS IPOBOISATCS MEPONPHUATHS TEKYIEH aTTeCTalluy B
BUJIC KOHTPOJILHOM U CAMOCTOSITEIILHBIX PaboT.

[To oxkOHYaHMM W3y4YCHHS IUCHUIUIMHBI B KOHIIE CEMECTpa CTYICHTHI CHAIOT K3aMEH.
DK3amMeH MPUHUMACTCA 110 5K3aMCHAIIMOHHBIM 6I/IJ'ICTaM, Ka)KI[I)Iﬁ N3 KOTOPBIX BKIIOYACT B C€6H
JIBA TCOPETUYECKUX W OJUH MPAaKTHYECKHH Borpoca. Ha caMOCTOSTENbHYIO IMOATOTOBKY K
9K3aMEHY BBIJENseTCs 3 IHA, B 3TO BpeMsl IPEAYCMOTpPEHA U IPYNIOBas KOHCYJIbTaIHU.

Jns monmbopa yueOHOW IMTEpaTypbl PEKOMEHIYeTCS HCIOIb30BaTh P WHTEPHET-
pecypcosB:

1. http://www.lib.uniyar.ac.ru/opac/bk_cat find.php

OnekTpoHHas Oubimnoreka y4ueOHbIx matepuanoB SApl'Y: 6onee 3000 momHBIX TEKCTOB
yu4eOHBIX U Y4eOHO-METOJWYECKUX MATEepPHAIOB MO OCHOBHBIM HM3yYae€MbIM JIUCIUTUTMHAM,
HN3JIaHHBIX B YHUBCPCUTETC.

2. http://urait.ru

OneKTpoHHO-OubmoTeunas cucremMa «tOpalT»: MyIbTUIUCHUILIMHAPHBIA — pecypc
(yueOHasi, Hay4dHasi U XyJ0>KECTBEHHAs IUTEPATypa, IEPUOIUKA)

3. http://window.edu.ru/catalog

HNudopmanmonnas cucrema "ExnHoe OKHO JOCTyma K 00pa3oBaTelbHBIM pecypcam':
CBOOOAHBIN JOCTYNl K HHTErpaJlbHOMY KaTajlory 0O0pa3oBaTeNIbHBIX HMHTEPHET-PECYPCOB MU K
DIIEKTPOHHOH  OMONMOTEeKe  yuyeOHO-METOAUYECKMX  MaTepualioB Ui oOmero u
poeCCHOHAIBHOTO 00pa30BaHUSI.
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