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|. AHHOTAIIMA

2. llean ¥ 32724y AUCHUILTHHBI

[enbro 0cBOSHMS TUCIUTUTMHBI (MJTA MOYJISA) SIBJISIETCSI: 3HAKOMCTBO CTYJICHTOB C
COBPEMCHHBIMH  TPEJCTABICHUSIMUA O KIacCU(PHUKAIMA  TOJIMMEPOB, UX
MOJICKYJIIPHOM CcTpoeHuHu, Mopdoaorun. PaccMmorpenue ¢a3oBo-arperaTHbIX
COCTOSIHUHM B moiuMmepax (paciuiaB, pacTBOp, KPUCTAJUL, Teilb, KUAKANA KPUCTAIL).
AHaJIN3 CBSI3U «CTPYKTypa — CBOMCTBOY» B MOJMMEpPAX HA MAKPO- U MUKPOYPOBHSIX.
PaccmoTpenne CTpyKTypHOU OOYCIIOBJICHHOCTH MeXaHW4YeCKuX, IU(pGy3MOHHBIX,
TEIUIOBBIX, ONTUYECKUX U JPYTUX CBOMCTB TMOJUMEPOB. 3HAKOMCTBO C
COBPEMEHHBIMH METOJaMU M3Yy4YEeHHUS CTPYKTYPhl M CBOWCTB IOJUMEPOB.
OOcyxaeHue  TEHISHIIMM u HalpaBJI€HUN B obiacTu CO3JaHUs
CBEPXBBICOKOIIPOYHBIX  TOJHUMEPHBIX  BOJOKOH, TIOJHMMEPHBIX CBETOBOJOB,

MOJICYJIIPHBIX KOMIIO3UTOB, ITIOJIUMCPHBIX M€M6paH Hu ap.

3agayaMu OCBOEHMS JWCLMIUIMHBI (MJIM MOJYJISI) SIBJSIFOTCS: (PyHIaMEHTaJIbHAS
Hay4Has  JAWCHUIUIMHA  "BBICOKOMOJEKYJSIDHBIE  COEAMHEHMS',  KOTOpas
3aKJII0YAETCsl B TOM, YTO MOJIMMEPHOE COCTOSIHHUE - 0co0ast opMa CyIIeCTBOBAHUS
BEUIECTB, KOTOpas B OCHOBHBIX (PHU3UYECKMX U XHMHUYECKUX IPOSIBICHUAX
KAUECTBEHHO OTJIMYAETCS OT HU3KOMOJIEKYJSIPHBIX BemecTB. 1lo3ToMy riaBHOE
BHUMaHHE B JAaHHOM Kypce€ YIEISeTCS PACCMOTPEHUI0 OCHOBHBIX CBOMCTB
BBICOKOMOJIEKYJISIPHBIX COECJUHEHUN OTIMYHBIX OT CBOWCTB HU3KOMOJIEKYJISIPHBIX
BeIECTB. boblre pa3Mepbl U LEHOE CTPOEHUE MAKPOMOJIEKYJT 00yCIIaBIUBAIOT
NOSIBJICHHE psAfa BaXHBIX CHEHU(PUUYECKUX CBONCTB, KOTOpBIE OIpPEAEISIOT
IPAKTHUYECKYIO IEHHOCTD MOJIMMEPOB KaK MaTepHaIOB, a TAK)KE UX OMOJIOTHYECKOE
3HAYCHUE.

2. MecTo quciumiinebl B cTpykrype OOII

JucuurmmHa «CTpyKTypa M CBOMCTBA MOJIMMEPOB» BXOAUT B 0053aTENIbHYIO
yacth biioka 1. «/Iucuurmimneny yue6Horo miuaHa. ConepkaTeabHO OHA 3aKJIa/IbIBaeT
OCHOBBI 3HAHUU JJIs1 OCBOCHUS AUCIMIUIMH 0a30BOW yacTu («AKTyaJibHbIE 33/a4d

COBPEMEHHOW XUMUN», «HaHOXMMUSY), TUCLUIUIMH 0 BBIOOPY.

3. O0beM JMCHUILIMHGL: 4 3aueTHBIX equHull, 144 akageMuuecKux vaca,



B TOM 4HCJIE:
KOHTAKTHAs1 ayIUTOpPHasi padora: nekiuu - 15 vacos, nabopatopHsie paboOThI -
45 4acoB, B T.4. NPAKTHUYECKast IMOJITOTOBKA — 45 4acoB;

KOHTAKTHASI BHeAYJAMTOPHAasi pad0Ta: KOHTPOJIb CAMOCTOSITENIbHOW padoThl 10

YacoB;

camMocTosITe/IbHas padoTa: 47 yacoB, KOHTPOJIb — 27 4acoB.

4. Ilnanupyemble pe3yJbTaThl 00y4eHHUs MO THCHMILINHE, COOTHECEHHbIE C

IVIAHUPYEMBIMH peE3yjabTaTaM OCBOCHHUNA Oﬁpa3OBaTeJILHOﬁ MporpaMmmabl

ILnanupyemsbie
pe3yJIbTaThbl 0CBOCHUS
o0pa3zoBaTesIbHOU
NPOrpaMMbl

(¢popmupyembie
KOMIIETEHIIUH)

Ilnannpyemble pe3yJabTaThl 00y4eHHS 110

AUCHHUIIVINHE

OIIK-1 Cnoco0eH BbINOJHATD
KOMILIEKCHbIE
JKCIEePUMEHTAIbHbIE U
pacyeTHO-TeopeTHYECKHE
HCCIeI0BAHNSA B M30paHHOM
00/12CTH XHMHH HJIM CMEKHBIX
HAYK € HCNOJIb30BAHHEM
COBpPEeMEHHBbIX NPUOOPOB,
NMPOrpaMMHOI0 o0ecriedyeHHsl U
0a3 TaHHBIX

OIIK-1.1. Mcnonp3yeT CylIeCTBYIOLIUE U Pa3padaTbIBaET
HOBBIC MCTOJUKHU ITOJYUCHUA U XapaKTCPpU3alMK BCUICCTB U
MaTepuaioB JUIsl peuleHusl 3ahad B U30paHHOM obnactu
XUMHUHU NI CMEXHBIX HaYK,

OIIK-1.2. Hcnonm3yer coBpeMEHHOE OOOpYyJOBaHUE,
nporpaMmHoOe oOecrieueHue U mpodeccHoHaNbHbIE 0a3bl
JAHHBIX JUIS peIleHHs 3a/a4 B M30paHHON 001acTH XUMUHU
WJIN CMEXHBIX HayK.

npogecCHOHAIBLHOTO

Ha3HAYEHHUS

OIIK-2 Cnocoden | OIIK-2.1. TIpoBOAMT KPUTHYECKHUN aHAIHM3 PE3YJIbTATOB
aHAJU3UPOBATH, COOCTBEHHBIX  JKCIEPHUMEHTAJIBHBIX M pacyeTHO-
HHTEPNpPeTHPOBATH u | TeopeTnyeckux padboT B M30paHHON 00NAacTH XMMHMM WIIU
0000maThL pe3yabTaThl | CMEKHBIX HAayK;

IKCIIEPHMEHTAIbLHBIX u | OIIK-2.2. ®opMynupyer 3aKiIiO¥eHUs M BBIBOJbI IO

PACYETHO-TEOPETHYECKHUX
pabdor B u30paHHO o0JacTH
XUMHWH HJIU CMEKHBIX HAYK

pe3ynbTaTam aHanm3a JTUTEPATyPHBIX JIAHHBIX,
COOCTBEHHBIX  OJKCIICPUMEHTAIBHBIX W pacyeTHO-
TEOpEeTUYEeCKNX paboT B M30paHHOW 0ONACTH XUMHUU WIH
CMEKHBIX HayK.

OIIK-4 ChnocodeH TrOTOBUTLH
l'lyﬁJII/lKalll/ll/l, y‘laCTBOBaTb B

npogdeccuoHaIbHBIX
AUCKYCCHUSAX, NpeacTaBJIsATh
pe3yJibTaThl
npogdeccuoHaIbLHOI
JEeATECJIBbHOCTH B BUC
HAY4YHBIX 7] HAY4HO-

MONYJISIPHBIX J10KJIA/10B

OIIK-4.2 IlpencraBnsieT pe3ynbTaThl CBOEH pabOTHI B
yCTHOM (hopMe Ha PYCCKOM U aHTJIMHCKOM SI3BIKE.




5. ®opMa IPOMEKYTOYHOI aTTecTalMu

Ox3ameH B 1 cemectpe

6. S3bIK NMpenogaBaHusi PyCCKHI.

Il. Conep:xkanue TMCHUILIMHBI, CTPYKTYPHPOBAHHOE 110 TeMaM (pasiesiaM) ¢
YKa3aHHeM OTBEJEHHOI0 HA HUX KOJIHYeCTBA aKaeMH4eCKHUX YaCOB U BI/IOB
YUeOHBbIX 3aHSATHH

VY4eOHas nporpamma
— HaMEHOBaHHE

pa3lesioB U TeM

Bceero
(dac.)

KonraktHas pabdora (dac.)

Jlexknuu

[IpakTnueckue

3angaTus/

Kontposnb
CaMOCTOSITENTbH

on

paboTsI (B TOM YHcIe

KypcoBasi paboTa)

CamocrosT
eJIbHas
pabora, B
TOM YHUCIIE
Kontpous
(dac.)

Bsenenne

(o3}

o

-

Krnaccudukanus
HOJIIMEPOB

N

XHUMHYECKOE
CTpOEHUE U
¢duznueckas

CTPYKTYpa

12

10

Mopdomnorus
HIOJINMEPOB

12

da3oBbIe
TIePEXOIbI B
MOJIMMEPAX

12

duznueckue
COCTOSTHUS

16

Kunernueckas
npupona
MIPOYHOCTH
MOJIMMEPOB

14

ITonumepHsie
pacTBOpBI, TEIIH,
KUJKHE
KpHUCTAJLIIBI

15

CrpykrypHas
00yCITOBIEHHOCT

b CBOWCTB
MIOJUMEPOB

16

10.

CoBpeMeHHbIE
METO/IbI
W3y4EHUS
CTPOEHUS u
CBOICTB
MOJIUMEPOB

21

12




11. Bricokue 14 1 0 2 2
TEXHOIOTHH B
oJIMMepax

HUTOI'O 144 15 45 67 (27+40 xypc) | 17

I11. O6pa3oBare/ibHbIE TEXHOJIOTHH

YdeOHas mporpamma —
HaNMEHOBAHUE PA3JICIIOB U
TeM (6 cmpocom

coomeemcmeuu c pa30€]lOM
Il PIL])

Bun 3anarusa

O6paBOBaTeHBHBIC TEXHOJIOTHH

1. Bsenenue

JIEKIUS
MpOBEpKa JTOMAIIIHUX
3alaHUN

TpaauIIMOHHBIC ((pOHTATILHAS
JIEKITUSA),
nH(pOPMAaIOHHbIE

(TIOKa3 Mpe3eHTAaIIHA )
TEXHOJIOTHS MOAYIHHOTO U
0JI0YHO-MOJTYIIPHOTO 00YYEHUS

2. Knaccuduxkanus
MOJIMMEPOB

JICKLIUS
pelieHue 3aaad u
YIPaKHEHUN
MPOBEPKa JTOMAIIHUX
3aJlaHUN

TpaauLUUOHHbIE ((PpOHTATIBHAS
JICKIIHS),
nH(pOpMaLMOHHbIE (TT0Ka3

MIPE3CHTAIINN )

TEXHOJIOTHUA MOAYJIBHOI'O U

0JI0YHO-MOYJIBHOTO 00y4EHUs

3. XuMmHuYecKoe CTPOCHHE U
dusndeckas CTpyKTypa

JeKIUs
pelieHue 3a1a4d u
YOpaKHEHU I
IIPOBEPKA JOMAIIHUX
3aJlaHUN

TpaauLUUOHHbIE ((PpOHTATIBHAS
JEKIMsL, PeLIeHNEe YIPaXHEHUH ),
UH(POPMAaLIMOHHBIE

(TIoka3 mpe3eHTaIuii)
TEXHOJIOTHS UCCIIE0BATEIbCKOM
NeSTeNIbHOCTH ((hU3NUecKuil u
XUMHUYECKHH SKCIIEPUMEHT)
TEXHOJIOTHSI MOAYJIBHOIO U
0JI0YHO-MOJYJIBHOTO 00Y4YEHHUS

4. Mopodomnorus noJmmMepos

JEKIHS
peuieHue 3a1a4 u
YIPa)KHEHUN
IIPOBEPKA JOMALIHUX
3aJaHui

TpaauLUOHHbIE ((PpOHTATBHAS
JEKIMsL, PeLIeHNe YIPaXHEHUH ),
UH(POPMAaLIMOHHBIE

(TIoka3 mpe3eHTaImii)
TEXHOJIOTHUS HCCIIEIOBATENbCKON
NesITeNbHOCTH ((PU3NIECKU U
XUMHAYECKHH SKCIIEPUMEHT)
TEXHOJIOTUSI MOAYJIEHOTO U
0JI0YHO-MOJTYJITPHOTO O0YYEHUS

5. ®a3oBele
oJImMepax

nepexoasl B

JEKIHS
pelieHue 3a1a4 u
YIIPa)KHEHUN
IIPOBEPKA JOMAIIHUX
3aJaHui

TpaauUuuoHHbIE ((PpOoHTATBHAS
JEKIMSL, PeLIeHNnE YIPaXHEHUH ),
UH(pOpMaIOHHbIE

(TIoKa3 mpe3eHTaIHi)
TEXHOJIOTHS UCCIIE0BATEIbCKOM
NesITeNbHOCTH ((PU3UIECKU U
XUMHYECKUH SKCIIEPUMEHT)
TEXHOJIOTHSI MOAYJIHHOTO U
0JI0YHO-MOJYJIBHOTO O0YUYEHHUs




6.

dusnyeckue cocTOSIHUS

JEeKIUs
peleHue 3ana4d u
YIIPa)KHEHUN
IIPOBEPKA JOMAIIHUX
3aJaHui

TpaJUIMOHHbIE ((HpOHTATIBHAS
JEKIUS, pELIEHUE YIIPAXKHEHUH),
nH(pOpPMaILMOHHbIE

(TIoKa3 Mpe3eHTAaIHiA )
TEXHOJIOTUS UCCIIEI0BATENbCKON
JesITeNbHOCTH ((PU3UIECKUH U
XUMHUYECKHH SKCIIEPUMEHT)
TEXHOJIOTUSI MOAYJIBHOTO U
0JI09HO-MOJTYJIBHOTO 00YYEHUs

7.

Kunetnueckas

npupoaa JEKIHS TpaJuIMOHHBIE ((PpOHTATIBHAS
IPOYHOCTH MOJIUMEPOB pelieHue 3a1a4 u JEeKIMsL, PeLIeHUEe YIPaXXHEHHUI),
yIpaKHEHUH UH(POPMALIMOHHBIE
IIPOBEPKa JOMAIIHUX (moka3 mpe3eHTaruii)
3aJjaHui TEXHOJIOTUS UCCIIEI0BATENbCKON
JesITeNbHOCTH ((PU3UIECKUN U
XUMHUYECKHH IKCIIEPUMEHT)
TEXHOJIOTUSI MOAYJIBHOTO U
0JI09HO-MOJIYJIBHOTO O0YUYEHHUs
8. TlonuMepHble pPacTBOPHI, JEKIHS TpaauLUUOHHbIE ((PpOHTATIBHAS
reJld, )KUJIKUE KPUCTAILIIbI pelieHue 3a1a4 u JEKIMsL, PeLIeHNne YIPaXHEHUH ),
yIpa>kHEeHUH UH(POPMAaLIMOHHBIE
IIPOBEpPKa JOMAIIHUX (moka3 npe3eHranuil)
3alaHui TEXHOJIOTHS HCCIIEA0BATENbCKON
JesITeNbHOCTH ((PU3UIECKUN U
XUMHUYECKHH SKCIIEPUMEHT)
TEXHOJIOTUS] MOAYJIBHOTO U
0JI0YHO-MOJTYIIBHOTO O0YYEHUs
9. CrpykrypHas JEKIHS TpaauLUUOHHbIE ((PpOHTATIBHAS
00YCJIOBJICHHOCTD pelIcHHE 3a/1a4 1 JICKIUS, pEeLICHUE YIIPAKHEHHUIA),
CBOMHCTB IOJIMMEPOB YOpaKHEHU I uH(pOpMaIMOHHBIC
IIPOBEpPKa JOMAIIHUX (moka3 npe3eHranuil)
3aaHui TEXHOJIOTHS UCCIIE0BATEIbCKOM
NesITeNbHOCTH ((PU3NIECKU U
XUMHAYECKHH SKCIIEPUMEHT)
TEXHOJIOTHSI MOAYIbHOIO U
0J1I0YHO-MOJIYJIBHOTO 00Y4YEHUs
10. CoBpemeHHBIE ~ METOJBI JeKIuUs TpaauLUOHHbIE ((PpOHTATBHAS
U3yYeHHs] CTPOCHHS U pelieHyre 3a1a4 u JeKIMsI, PelIeHne YIpaXxHeHU ),
CBOJCTB IOJIIMEPOB YIPa)KHEHUN UH(POPMAaLIMOHHBIE
IpOBEpKa JOMAIIHUX (moka3 npe3eHTranui)
3ajaHui TEXHOJIOTHS UCCIIE0BATEIbCKOM
NesITeNbHOCTH ((PU3NIECKU U
XUMHAYECKHH SKCIIEPUMEHT)
TEXHOJIOTHSI MOAYIbHOIO U
0J10YHO-MOJTYJIBHOTO 00Y4YEHHUs
11. Beicokne TEXHOIOTUH B JEKIUS TpaJUIMOHHbIE ((HpPOHTATIBHAS
noauMepax pelnieHue 3aaad u JIEKITUA),
yIpa>kHEeHUH UH(pOpMaIOHHbIE

MpOBEPKa JOMAIIHUX
3aJaHui

(TIoKa3 mpe3eHTaIHi)
TEXHOJIOTUA MOAYJIIBHOTO U
OJI0YHO-MOJYJIHLHOTO 00Y4YEeHHUS




V. Ouenounnie

MaTepHaJbl AJIA

NMPOMEKYTOYHOM aTTecTaAlNu

NpOBeICHUS

TeKylwen H

Tekymid KOHTPOJIb YCIIeBaeMOCTH

PACCYET BAJIJIOB

MO JUCHUAILJIMHE «CTPYKTYPA U CBOMCTBA IOJIUMEPOB»

1 MmoayJb

Ne 5[?{1);3(::;; Bux pa6orsl / cnocod T —

1 |OIIK-1.1 Tectol - 6 6 6aiIOB (TECT COACPIKUT
OIlK-1.2 10 Bompocos, 0.1 6amn 3a 1
OIIK-4.2 IPaBUJIbHBINA OTBET)

2 Komnoksuym Nel 15 GannoB (KOJIIOKBUYM

BKJTFOYAET 00CYXKICHHE
OTBETOB 3a TeCT — /.5
6amos, pemenue 10 3amau
— 7.5 GamioB
3 BrinonHeHnue nomaniHei 4
paboThI
4 [TocemnaeMocTh 1
5 Pabora Ha 3aHATHI 4
Hroro: 30
2 MoayJib
No
Pe3yabTatr Bun paéorsl / ciocod
(MHAMKATOP) Kpurepun onenuBanuns

1 |OIIK-1.1 TecTsl - 5 6 0aioB (TECT COAEPIKUT
OIlK-1.2 10 Bompocos, 0.15 6amios
OI1K-4.2 3a | mpaBWIbHBIN OTBET)

2 KomnokBuym No2 15 6annoB (KOJJIOKBUYM

BKJIIOYAET OOCYKJICHHE
OTBETOB 3a TeCT — 7.5
6amos, pemenue 10 3amau
— 7.5 Gamnos

3 BrlinonHenue nomManiseil paboTbl 4

4 [TocemntaemocTts 1

5 Pabora Ha 3aHsATHH 4

Hroro: 30
6 IK3aMeH 40 (10 3axaHuii B Ouj1eTE

no 4 6ay1J1a)

Hroro 3a cemectp

100 6ax10B




Texymii KOHTPOJIb YCIIEBAEMOCTH

1 moayJb

Tect Nel. Tema: «BBenenue»
Iipumep

1. Uro Ha3bIBaeTcs MoJiuMepom?

Ortger 1: I'pynna aToMOB, MHOTOKPAaTHO MOBTOPSAOIIASACS B LIETHOM MaKpOMOJIEKYJIE,
OrtBer 2: BEICOKOMOJIEKYIISIpHBIE BEIIECTBA, COCTOSIINE U3 OOJIBIINX MOJIEKYJI LIETHOI'O CTPOEHHUS.

2. M0:kHO J1M Ha3BATh MAKPOMOJIEKYJIOH MOJIMMepPa MOJIeKYJLy 0JIeHHOBOI KMCJIOTHI:

CHs-(CH2)7-CH=CH-(CH2)7-COOH ?
Ortser 1: na,
OtBeT 2: HET.

3. CreneHb MOJIMMEPHU3ALUH MAKPOMOJICKYJIbI PABHA ...

OtBer 1: OTHOILIEHUIO MOJEKYJISAPHOM MAaCChl MaKpPOMOJIEKYJIbl K MOJEKYJISIPHOM Macce
CTPYKTYPHOTO 3BEHa,

OtBeT 2: BHIXOAY IOJTUMEPA B PEAKIIUU €ro 00pa3oBaHusl,

OtBer 3: OTHOUICHUIO MOJEKYJISIPHOM MacChl CTPYKTYPHOTO 3BEHa K MOJIEKYJSIpHOW Macce
MaKpPOMOJIEKYJIbL,

OTBeT 4: OTHOIICHUIO MacChl MOHOMEpA K Macce 00pa30BaBIIETOCs MOJIUMEDA.

4. Yemy paBHA MOJIEKYJISIPHAsI MacCa MAKPOMOJIEKYJIbI MOJUNIPONNJIEHA, €CJIN CTeNeHb
nosiumepusanuu n = 1000 ?

Ortser 1: 140000,

Otser 2: 42000,

Ortser 3: 28000,

Otsert 4: 10000,

Tect Ne2. Tema: «Knmaccudukanus moammepoBy»

Ilpumep

KakoBa reomerpnueckasi popma MakpomoJieky.1 noiumepos A u b?

OH OH OH s CH o C
e \@/EHE\@/EH \@,EH? \@/ 2\@,
CH,
---/@\EH/@\ /@\ . P : ~CH-" i "-E
ov T2 gn T gy He oH * OH
Otser 1: A - nuHeliHas ¢opma; b - mpocTpancTBeHHas dpopma,
Otser 2: A - nuHeliHas Gopma; b - pazseTBiienHas popma,

Otger 3: A - pa3zBerBieHHas ¢popmMma; b - mpoctpancTBeHHas popma,
Otser 4: A - mpocTpaHcTBeHHas Gopma; b - pazBeTBieHHas Gpopma.

H
=2

Hz

OH
2\@/EH2‘H. aw
/@\EH 50O
OH 2
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Tect Ne3. Tema: «Xumuueckoe CTpoeHHE U (PU3HUECKas CTPYKTYPa»
Iipumep

Kakoe xumuueckoe CTPOCHUEC UMCHT MAKPOMOJEKYJbI NOJUBUHUJIXJI0PUIA:

a) ...-CH2-CHCI-CHCI-CH,-CHCI-CH2-CHCI-CHg-...;
0) ...-CHCI-CH,-CHCI-CH>-CHCI-CH3-...?

Ortger 1: a - perynspHoe, O - HEperyaspHOe CTPOCHHE,
OtBer 2: a u 6 - peryJisspHOe CTpOeHHUE,

Otser 3: a u 0 - HEPETYISIPHOE CTPOCHUE,

Otger 4: a - HeperylsapHoe, O - peryJsipHOe CTPOSHHE.

Kakne MakpoMoJieKyJIbl HMEIOT CTEpeoperyasipHoe cTpoeHue?

" L& L3 L3
- (gongenBesBmEes B Beoles -
“m il ) “hm

" " ™ "
- . Y .
©) geEmEmEmEsiimEe
-+ - - -+

. GBBMEEMEEETE

Otser 1: A, B,
OtBer 2: b, B,
Otser 3: A, B, B,
OtBer 4: A, B,
Otser 5: A,
Otser 6: B

Yemy paBHA MOJIEKYJISIPHASI MAacCA MAKPOMOJIEKYJIbI MOJUNPONUJIEHA, €CJIN CTeNeHb
nojaumepusanuu n = 1000 ?

Ortser 1: 140000,

Otser 2: 42000,

Ortser 3: 28000,

Ortser 4: 10000,

CpaBHUTe THOKOCTH MAKPOMOJIEKY.JI:
A. [-CO-(CH2)s5-NH-]n; B. [-CH2-CH(CHj3)-]n.

OtBer 1: A=Db,
OtBer 2: A> b,
OtBer 3: A<Bb,
OtgBer 4: B TaKUX MOJUMEpPaX THOKOCTh HE TMPOSBISIETCS.
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10.

Tect Ned. Tema: «Mopdonorust moIuMepoB»
Ilpumep
MonexyisipHOEe U HaAMOJIEKYJIIPHOE CTPOCHUE ITOJIUMEPOB.
Kpucrannmaeckas pemerka U THIIBI KpUCTAIIIOTPAPUIECKUX STUCEK.
HasoBuTe npyHIUIBEI yIIAKOBKH MAaKpOMOJIEKYJI, TUIIbI KPUCTAJIIIUTOB.
OpI/IeHTI/IPOBaHHOG COCTOSHHE ITOJIUMEPOB U €I'0 XapaKTCPUCTHKA.

Tect Ne5. Tema: «Pa3zoBble NEPEXOAbl B MOTUMEPAX»
Iipumep
HazoBuTe ycnoBus, He0OX0IUMBIE Ui KPUCTAIITU3ALUU TTOJTMMEPOB.
Kak onpenensitorcst Temneparypa KpUCTAILTU3ALMY U TIABJICHUSA?
MexaHu3M U KMHETHKa KPUCTAUTU3AlIUH.
[1nmaBnenue.

Tect Ne6. Tema: «Duzndeckre COCTOSHUS

Iipumep
Bricokoanactuueckoe cocrosHue. TepmonmHamMuka W MOJEKYJSPHBIA  MEXAaHHU3M
BBICOKOJIACTHYECKOM JedopManuu.
OHTpoONHUHAsA IPUPOIAa BBICOKOJIACTUYHOCTH.
CBs13b Mely paBHOBECHOM yIpyroi CHJION U YAJIMHEHUEM.
PenakcalimoHHBIE SBJICHUS B IOJUMEPAaX. MexaHM4ecKHue U ANDIEKTPUUECKHAE IOTEPH.
[IpuHIMIT TEeMITEpaTypHO-BPEMEHHOM CYIIEPIIO3ULIAH.
CrexnooOpa3Hoe coctosiHre. OCOOEHHOCTH MOTMMEPHBIX CTEKO.
Boinyx€HHAs 371aCTUYHOCTD U U30TEPMBbI PACTSKEHHUSL.
MexaHusM  BBIHY)XJEHHO-31acTudeckoil  aedopmaruu. Ilpenen  BBIHYKACHHOM
ANMACTUYHOCTU. XPYIKOCTb ITOJIMMEPOB.
Bsaskorekyuee cocrosiHre. Mexannus3m Bs3Koro TeueHus. Kpusble TeUeHUs TOJIMMEPOB.
3aBUCHUMOCTh TEMIIEpaTypbl BSI3KOTO TEUYEHHS OT MOJIEKYJISIPHOM Macchl. AHOMalIUH
BA3KOro TeueHus. DopMoBaHue U3EINN U3 IOJUMEPOB B PEKUME BA3KOTO TECUEHUS.

KosnokBuym Nel. Tema: «CtpoeHne u cBOMCTBA MOJTUMEPOB»

llpumep

3anaua 1. Onpenenurte reoMeTpUUEcKyto GopMy MaKpOMOJIEKYJIbI:

GHy, CH, GH; — CHy
. —CHyC—CH,C—CH,-C—CH,-C—...
CH; CH; CH; CH;
Otser 1: pa3BeTBIICHHAS,

OtBer 2: nuHEMHAad,
OtBeT 3: mpoCTpaHCTBEHHAS.

3agaya 2. Uemy paBHa MOJIEKYJIsIpHAs Macca MaKpOMOJIEKYJIbl TIOJUIIPOIMIIEHA, €CIIA CTENEHb

noauMepusanuu n = 1000 ?
Otser 1: 140000,

Otset 2: 42000,

Otger 3: 28000,

Ortgert 4: 10000.

33}13'{3 3. Kakue MMPU3HAKU OTJIMYAOT MMOJUMEPBI OT HU3KOMOJICKYIISIPHBIX COCIUHECHUI:
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a) MJ10Xasi paCTBOPUMOCTH; €) J1aCTUYHOCTB;

0) HaOyxaHue Py PaCTBOPCHUH; ) HU3Kasl XpYyIKOCTb;

B) HU3Kasl BI3KOCTh PacCTBOPOB; 3) TEPMOIUIACTUYHOCTB;
T') BBICOKasl BI3KOCTh PACTBOPOB; 1) TEPMOPEAKTUBHOCTD;
1) HECIOCOOHOCTD K KPUCTAJIU3ALINY; K) 3JIEKTPOIPOBOJHOCTH?

OtBer 1: 0, T, €, XK,
Otser 2: a, 0, 1, 3, U, K,
OtBer 3: 0,1, 1, €, 3, U,
OtBer 4: a, 0, B, X, K.

2 MOYJIb

Tect Nel. Tema: «Kunernueckas npupoaa OpOYHOCTH MTOJTUMEPOBY
Iipumep

1. TloHsATHE O TEOPETHYECKOW MPOYHOCTH MOIUMEpOB. OCHOBHBIC TEOPUU MPOYHOCTH:
Opogsana, ['puddutca, TepmModayKTYyalIMOHHAS, PelaKCAlMOHHASL.

2. JlonroBeunocts. Kwunetnmdeckas mnpupoma mnpouHoctd. DPopmyma Kypkoa s
JIOJITOBEYHOCTH.

3. OOpasoBanue MUKpOTpenuH. Pacripoctpanenue TpenuH. CTaTndeckas ¥ THHAMHYECKas
yCTaJIOCTb.

Tect No2. Tema: «IlomumepHbIe pacTBOPHI, TN, JKUIKAE KPUCTAILIBI»
Ilpumep
1. CXOI{CTBO " pa3inine UCTHUHHBIX U KOJIJIOUJHBIX PAaCTBOPOB.
[Tomumepnsbii Tenb. Kitaccudukanms reieit.
3. )KI/II[KOKpI/ICTaHHI/ILIeCKOC COCTOSIHHEC KCCTKOLCITHBIX ITOJIUMCPOB.

no

Tect Ne3. Tema: «CtpykTypHast 00yCIOBIEHHOCTh CBOMCTB MOJIUMEPOBY
Ilpumep
1. BiusHue opueHTalMM MaKpOMOJIEKYJI Ha JOJrOBEYHOCTh W MEXaHMYECKHE CBOICTBa
MOJIMMEPOB.
BnusiHue xuMuueckoro v (pU3M4eCcKoro CTpOeHMs MOJIMMEPOB Ha UX CBOWCTBA.
3. CTpOCHI/IC aMOp(I)HBIX obacTell U UX BIUSHHE HA ponecCc MCXaHOACCTPYKIHUU.

N

Tect Ned. Tema: «CoBpeMeHHbBIE METOJIbI U3YUYECHHS CTPOCHUS U CBOMCTB
IIOJIMMCPOB»
Ilpumep

1. Pacckaxute 00 9KCIIEpUMEHTAIBHBIX METOJIaX UCCIIEAOBAHUS CTPYKTYpPhl MAKPOMOJIEKYJT

B pacTBOpE.

HK- cniektpockonus noaumepoB. OCOOEHHOCTH METo1a.

3. PAMAH u Y® — cnekrpockonus. Crenupuka METOJOB M 3aJaud, pPemIaeMble C HUX
IIPUMEHEHHUEM.

4. DNeKTpOHHBIN U SAEPHBIN NapaMarHUTHBIN pe3oHaHChl. CyIIHOCTh METOJIOB, anmnaparypa,
oOnacti npuMeHeHus. Metoa cnuHOBOM MeTKU. SIMP BbICOKOT0 M HU3KOTO pa3perIeHusl.

5. Temnodusmueckue meroasl. Junatomerpus. JuddepeHnpanbHplii TepMUUYECKUM aHATU3.
Kanopumerpruueckue METOBI.

6. Macc-cnekrpomerpus. CyIHOCTh METO/Ia, ammaparypa, 00JacTu MpUMEHEHHUs. XpoMaTo-
Macc-CIIEKTPOMETPHSI.

7. PeHTreHOCTpYKTYpHbIH aHanmu3 moaumepoB. M3yueHue pa3sMepoB M OpUEHTALUHU
VIOPSAOYEHHBIX O0JIacTell KPUCTAJUIMUECKUX TOJMMEpoB. boibline mepuonabl B
MOJIUMEPAX.

8. OnTHueckas v JJIEKTPOHHASI MUKPOCKOTIHSL.

N
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Tect Ne5. Tema: «Bolcokre TEXHOJIOTUH B MTOTUMEPAX )
Ilpumep

1. Yro Takoe HaHOKOMMO3UTHI? CTPYKTypa U X CBOWCTBA.
2. HaHokoMmO3uTBI €  HOBBIMH  ONTHYECKMMH,  DJIEKTPOHHBIMH,  MarHUTHBIMHU,
ANEKTPUUCEKUMU U JAPYTUMH (GYHKIUSIMU C NPUMEHEHUEM YIJIEPOJHBIX HAaHOTPYOOK,
¢byepeHoB, rpadeHOB, METAJIOB U OKCUJIOB METAJLIOB.
I'esib-TexHOMIOTHS.
[Tonmeps! ¢ BBICOKOH 3J€KTPONPOBOAHOCTHIO.
5. CympamosekynspHas XUMHUs, CYIIPaMOJIEKYJIbl, MOJICKY/IIPHbIE MallIUHBbI.

How

KoanokBuym Ne2. Tema: «PactBops! u renu nonumepoB. CTpyKTypHBIE
HCCIIEeNOBaHNUs U HOBBIC TEXHOJIOTUH B IIOJUMEPAX»
Iipumep
3amaya 1. 3aBUCUMOCTb TeMIIEpaTypbl BA3KOIO TEYEHUS OT MOJIEKYISIPHOH Macchl. AHOMaJIUU
BSI3KOTO TeueHust. DopMOBaHME U3/IENUI U3 TOJUMEPOB B PEKUME BSI3KOTO TEUECHUSI.

3agaua 2. Omimune pactBopa ot rens. Knaccudukanus reneit. Uro Takoe cynpamoseKynspHbIi
resp?

33[{3‘13 3. OcHoBEBI METO4a FeJ'IB'(bOpMOBaHI/IH AJI1 CO3JaHMA CBEPXBBICOKOIIPOYHLBIX ITOJITUMEPHBIX
BOJIOKOH.

DK3aMeH

Ilpumep sx3amenayuonnoco buiema
1. JlafiTe onpeneneHne MOHATHIM: TOTUMEP, MAKPOMOJIEKYJIa, CTETICHb MOJTMMEPHU3ALIHH.

2. Yrto Takoe BBICOKO3JACTHYECKOE cOcTOsiHME? TepMoAMHAMUKA U MOJIEKYJISIPHBIN
MEXaHU3M BBICOKOJIACTHUECKON Aedopmaruu.

3. UK- cnektpockonus noinumepoB. OcCOOEHHOCTH METO/IA.

4. KpuBble TeueHHUs TIOJTUMEPOB.

HIkana oneHUBaAHUS BHINIOJTHCHUS] HHIUKATOPOB:

NHaukaTop cyuTaeTcs BBITIOJTHEHHBIM, €Clid JIM0O BO BpeMs TEKYIIEH, aTTecTalluu
CTYyJICHT Halpajl KaKk MHUHHMYM IIOPOTOBOE KOJHWYECTBO OallJIOB 3a TE€ BHJIBI
AKTUBHOCTH, KOTOPBIE OTBEYAIOT 34 JJAHHBIA UHIUKATOP.

Mankatop Texymas arrecranus JK3aMeH
Ne [Topor Makcumym [Topor Makcumym
1| OIIK-1.1 20 60 20 40
OIlK-1.2
OI1K-4.2

IIkaJjia 1 KpUTEPHH BHICTABJIECHUSA OLICHOK 32 JUCHMUILINHY:

IIIkana u KpUTCpumn BBICTaBJICHU A OLICHOK «OTINYHO», «XOpOoUIo»,
«YOOBJICTBOPUTCIIBHO» W  «HCYHOBJICTBOPUTCIIBHO» OIIMCAHBI B JIOKaJbHOM



HOPMATUBHOM JOKYMEHTAllMM TBEPCKOro TOCYJapCTBEHHOTO YHHMBEPCUTETA
(ITomocxkerne 0  peUTHHTOBOM  cucTeMe O00ydeHuss CcTyaeHToB  TBIY).
[TonoxuTenbHass OIEHKa MOXET OBbITh BBICTaBJ€HA TOJILKO B TOM Ciyyae, €Ciu
BBITIOJIHEHBI BCE UHAUKATOPHI.

V. IlepevyeHb OCHOBHOM M JIOTIOJTHUTEILHON YUeOHOI JIUTepaTypbl, HEOOX0AUMONH
IS OCBOEHUS] TUCHHILIUHBI:

1. Pexomenayemasi iuTeparypa

a) Ocnoenas 1umepamypa:

1. Tarep A.A. ®uzuko-xumus noimumepos. 2007. 4-e uzn., nepepad. u gon. Yueo.
nocobue 1 xuM. ¢ak. yH-toB / A. A. Tarep; nmoxa pexn. A. A. Ackazackoro. - M. :
Hayunsrii mup, 2007. - 573c.

http://turbobit.net/7udkxwwgampy.html.

2. ITaxomoB [1.M. OcHoBbI puznku 1 xumun osiumepoB. 2016. 163 ¢. Treps: TBI'Y
(umeetcs B 6ubmmotexe TBI'Y).

0) /lonoinumenvHas 1umepamypa:

1. BbICOKOMOJCKYISpHBIE COCAMHEHUS : Y4YEOHHK U TPAKTHKyM  JUIs
akajgemMudeckoro OakamaBpuarta / mox pen. A. b. 3e3suna. — M.: HM3ngarenscTBo
FOpaiit, 2016. — 340 c. — Cepus : bakanaBp. Axagemuueckuii kypc; ISBN 978-5-
9916-5603-0. To xe [DnektpoHHbli pecypc]. - Pexum  nmocrymna:
https://nashol.com/2017022893334/visokomolekulyarnie-soedineniya-zezina-a-b-
2016.html

2. KupeeB B.B. BeicokomorekynsipHbIe COSTUHEHHUS ;| yUeOHUK 111 OaKamaBpoOB. —
M.: M3natensctBo FOpaiit, 2013. — 602 c. — Cepus : bakanaBp. YrinyOJaeHHBIH KypcC.
ISBN 978-5-9916-2280-6. Pexum JOCTyTIA!
http://static.ozone.ru/multimedia/book_file/1009501915.pdf.

2. [IporpamMmmHoOe o0ecrieyeHue

a) JIureH3noHHOE MPOrPpaMMHOE 00ECTICUCHHE:
Microsoft Office npodeccnonansbiii miroc 2013
Microsoft Windows 10 Enterprise
HyperChem
Origin 8.1
ISISDraw 2.4 Standalone

6) CBOOOIHO pacIpocTpaHsIeMOoe MPOrpaMMHOE 0OecrieueHe
Google Chrome

3. CoBpemMeHHbI€e NMPO(hecCHOHAIbHBIE 0a3bI JAHHBIX M MH(POPMAIIMOHHbIE
CIIPABOYHbIE CHCTEMBI
e IBC «ZNANIUM.COM» www.znanium.com;
o JBC «YHuBepcurTerckasi oudanorexa onnaiin» https://biblioclub.ru/;
e DJBC «Janb» http://e.lanbook.com

4, TIlepeyenb pecypcoB HH(GOPMALMOHHO-TEJIEKOMMYHUKAIIMOHHON  CeTH
«HTEepHET», HEOOXOAUMBIX /IJI5l OCBOCHMS TMCIUILJIMHbI:
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1.Bupryanshast oopazoBatensHas cpena TBI'Y (http://moodle.tversu.ru)
2.Hayunas 6ubmorexa TBI'Y (http:/library.tversu.ru)
e http://library.tversu.ru
e http://Avww.iprbookshop.ru/
e https://biblioclub.ru/
e https:/AMwww.nature.com/
https://rd.springer.com/

V1. MeToanueckue yKa3aHus JJisl 00y4arOIIHUXCS M0 OCBOEHUIO TUCHUIUIMHbBI:

Y4eOHas nporpamMmma qucuuILIMHbI «CTPYKTypa M CBOICTBA
MOJIMMEPOB»

Tema 1. BBEJIEHUE
OCHOBHbIC TIOHSITUSI W OIPENEICHUS: MOJUMEp, OJUTOMEpP, MaKpPOMOJEKYJa,
MOHOMEPHOE 3BEHO, CTENEHb MOJIUMEpHU3allui, KOHTypHas JiuHa uenu. Pomb
MOJIMMEPOB B KUBOM MPUPOJEC U UX 3HAYCHUE KaK MPOMBIIUICHHBIX MaTepuagoB
(TutacTMacchl, Kay4yKu, BOJIOKHA U TUICHKU, TOKPBITHS, Kien). [Ipeamer u 3agauun
HAyKHd O BBICOKOMOJIEKYJISIPHBIX COeIMHEHMsIX (TosmMepax). Ee pons B Hay4dHoO-
TEXHUYECKOM IIPOTPECCE U OCHOBHBIE UCTOPUUECKUE ITAIbI €€ PA3BUTHUA.

Tema 2. KITACCUDOUKALUA ITOJIMMEPOB
OCHOBHBIC MPUHIUIBI (TUIBI) KJIACCU(PUKAIIUN MTOJTUMEPOB: MO MPOUCXOXKICHHUIO,
XUMHUYECKOMY COCTaBy, CTPOCHHUIO OCHOBHOM II€TH, CIOCOOYy TOJydeHHUs
(CUHTeTHYECKMX) ¢ TpPHUPOAEC AaTOMOB OCHOBHOW 1enu. llpupoaneie u
CUHTETUUECKHE  ToJumepbl.  Opranudeckue,  IJIEMEHTOOPTaHMYECKHE U
HEOPTraHUYEeCKUE MoJuMephl. JIMHEHHbIE, pa3BETBICHHBIC, JICCTHUYHBIC U CIIUTHIC
nonaumepsl. ['omononumepsl U cononuMepsl. Knaccudukanus comojuMepoB Mo
BHYTPUMOJIEKYJIIPHOMY pacipeaeIeHUI0 MOHOMEPHBIX 3BEHbEB: CTATUCTUUECKHUE,
yepeayrnmecs, OJ0K-COMOJIMMEPBI, MPUBUTHIE COMOJUMEPHI. ['OMOIENHbIE U
reTEPOIICTTHBIE TTOJIUMEDHI.

Tema 3. XUMMNYECKOE CTPOEHUE N ®U3NYECKASA CTPYKTYPA
CtpykTypa U  OCHOBHbIE  (U3MYECKHME  CBOWCTBA  TOJMMEPHBIX  Tell.
BryTpumosiekyasipHOE BpalleHue U THOKOCTh MaKpoMoJieKybl. KonnuecTBeHHbIE
XapaKTEPUCTHUKN THUOKOCTH MAaKPOMOJEKYJ (CpeTHEKBAJAPATUIHOE PACCTOSHUE
MEXJy KOHIAMU UEMU, PAAUYC HHEPUUU MAKPOMOJEKYJbl, CTATUCTUYECKUUN
CErMEHT, CTENEHb CBEPHYTOCTH MaKpOMOJieKysbl). CBOOOIHO-COUSICHEHHAs 1€
KaK  WJeaTu3UpOBaHHAs  MoOJeNb TUOKOW  MakpomoJieKyibl.  DyHKIus
pacnpeneneHuss PacCTOSIHUM MeXAy KOHLIAMH CBOOOAHO-COWICHEHHOW LEnu
(rayccoBbl KiyOkH). CBs3b THOKOCTU (KECTKOCTH) MAaKpPOMOJIEKYJT C HX
XUMHUUYECKUM CTpOCHUEM: (PaKTOphI, BIUSIONIME HA THOKOCTh PEalbHBIX IEMeH.
OCOOEHHOCTH MOJICKYJISIPHOTO CTPOEHHUS TOJUMEPOB W MPUHITUIIBI  YIIAKOBKH
MaKpOMOJIEKYJI.

Tema 4. MOPD®OJIOT' A TTOJIMMEPOB
AMopbHBIE W KPUCTAUTMYECKHUE TOJUMEPHI. YCJIOBHS, HEOOXOIUMBIE IS
KpUCTAJUTM3allM TOJUMEpPOB. TemmepaTypa KpUCTAUIM3allMM W TeMIleparypa
rmaBiieHus. CTpyKTypa W HaJAMOJICKYJISIpHAs OpraHu3alus KPUCTaJUIMYECKHUX
MOJIUMEPOB. Paznuuust U CXOJCTBO B CTPYKTYPHOM OpraHu3alui KPUCTATUITMUYECKUX
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U aMopHBIX [OJINMEPOB. TepmoTpomnHbie KUIKOKPUCTATNTNYECKHE
(Me30oMop(HBIC) TOTUMEPHI.

Tema 5. ®A3OBBIE ITEPEXO/IbI
@a30Bble NEPEXOJbl, MEXAHW3M KPUCTAJUIM3ALMU M IUIABJICHUS KPUCTAJLIOB.
BnusHue cTpyKTYphbl M BHEIIHUX BO3JIEUCTBUM Ha (Pa30BbIe MEPEXO/IbI.

Tema 6. PUSNYECKHUE COCTOAHUA
Bricokoanactuueckoe coctosiHue. TepMOoIMHAMUKA U MOJEKYJSIPHBI MEXaHH3M
BBICOKORJIACTUYECKOH ehopmaliuu. DHTpONUHAS PUPO]Ia BHICOKOITACTUYHOCTH.
CBs3p Meny paBHOBECHOM yHpyrod CWioil W ynnuHeHueM. HwxHuii npenen
MOJICKYJISIPHBIX MacC, HEOOXOIUMBIX JJIsi MPOSIBICHUS BBICOKOIIACTUYHOCTH.
PenakcallMOHHBIE SBJIEHUS B MOJMMEpPax. MeXaHHYECKHEe MU JIUAIEKTPUYECKUE
notepu. IIpuHIMN TemnepaTypHO-BpeMeHHOM cyneprno3uuuu. CrekinoodpasHoe
coctosiHre. OCOOEHHOCTH TMOJIUMEPHBIX CTEKOJI. BBIHYXIEHHAs] 3JaCTUYHOCTh H
U30TEPMbl PaACTsDKEHUsA. MeXaHU3M BBIHYXICHHO-3JIACTHUECKON nedopmanuu.
[Ipenen BBIHYKXAEHHON 3JAaCTUYHOCTU. XPYNKOCTh MOJUMEPOB. Bs3koTekyuee
COCTOSIHME. MexaHu3M BS3KOro TeueHHs. KpuBble Te4YeHHS MOJIUMEPOB.
3aBUCUMOCTB TEMIIEPATYPHI BA3KOT0 TEUEHUS OT MOJIEKYJIIPHOM Macchl. AHOMaJIMU
BA3KOro TtedeHus. dopmMoBaHME M3IENHMM W3 IMOJUMEPOB HA PEXHUME BSI3KOIO
TEYEHUS.

Tema 7. KUHETUYECKAA ITPUPOJA TTPOYHOCTHU
®du3uKo-MeXaHUYECKHE CBOWMCTBA MOIUMEPOB. JlepopMmallioHHbIE CBOWCTBA.
Hanpsoxenue, naepopmauus u ymnpyrocts. O0o0OmieHHas ¢opma 3akoHa ['yka,
U3MEPEHUE MONYJIEN YIPYrocTh. laeanpHOE IUIACTHYECKOE TEIO, IPOLECC
pa3BUTHS IJIACTUYECKUX Jedopmanuii. BinsHue TrMAPOCTATUYECKOrO aBJICHUS,
TEMIIEpaTypbl M CKOPOCTH AedopMalMi Ha Mpeaen TeKydecTu. MexaToMHOe
B3aHMOJICCTBUE B MOJIMMEpax. JJMHAMHUKA W SHEPreTUKA PACTSHKEHUS! OTACIbHOU
MEXAaTOMHOW CBSI3M W LIEMHOM MAakpoMOJIeKysbl. [loHSITHE O TeopeTH4ecKOu
OpoYHOCTH noiuMepoB. OcHOBHBIE Teopuu npouHocTH: Opoana, ['puddurca,
TepMO(DIyKTyallMOHHAs, penakcalonHas. Jlonroseunocts. Kunernueckas teopus
pazpyuierusi. OCOOCHHOCTH pa3pylLIeHHUs] TBEPIbIX MOJIMMEPOB M 3JIAaCTOMEPOB.
MexaHu3M MIacCTUYECKOTO U XPYNKOro paszpyueHus. O6pa3oBaHre MUKPOTPEIIHH.
Pacnipoctpanenue tpemuH. CtaTudeckas M JMHAMUYECKas: yCTAIOCTb.

Tema 8. PACTBOPBI, I'EJIN, KUAKHWE KPUCTAJUIbI
KOHIEHTpUPOBaHHBIE PACTBOPHI ITOJIMMEPOB U reu. AcCoUanus MaKpOMOJIEKYJI B
KOHLIEHTPUPOBAHHBIX pacTBopax 151 CTPYKTYpPOOOpa3oBaHUE.
KUIKOKpHUCTAIMYECKOE COCTOSIHUE JKECTKOLIEHBIX MOJUMEpPOB. JInoTpomHbie
KUIKOKPUCTANINYECKHE CHUCTeMbl M UX (pa3oBble auarpammbl. OcoOEHHOCTH
PEOJIOTUYECKUX U MEXaHMYECKUX CBOMCTB KOHIIEHTPUPOBAHHBIX PACTBOPOB.

Tema 9. CTPYKTYPHAS OBVYCJIOBJEHHOCTh CBOWCTB
[TOJINMMEPOB
[Mnactudukamus nomumepoB. [lpaBmia O00BEMHBIX U MOJIAPHBIX  JOJICH.
[lonuMmepaHanornyHple  MNPEBpPAIEHUS W BHYTPUMOJEKYJSIDHBIE — PEAKLHU.
Hectpykuust mnonumepoB. Paznmuubble MexaHu3Mmbl AeCTpyKUuu. [IpuHUMANBI
crabunuzanuu  nonuMepoB.  CimMBaHue  moauMepoB.  MoaudunupoBaHue
MOJINMEPHBIX MaTEPUATIOB IMOCPEICTBOM XHMHUYECKUX PEaKIMl MaKpOMOJIEKYJI.
CuHTE3 IPUBUTHIX U OJIOK-COMOJIUMEPOB.



BnusiHne cTpoeHHMsT Ha CBOMCTBA IOJMMEPOB. BiMsHME KOHUEBBIX TPYII Ha
CBOICTBA MOJMUMEPOB. BiusiHne 3amecTuTenei.

Tema 10. COBPEMEHHBIE METO/IbI U3YUEHUS [TIOJIMMEPOB
OKCIEpUMEHTANIBHBIE METOIBl MCCIEAOBAHUSA CTPYKTYpbl MaKpOMOJIEKYJl B
pactBope  (BUCKO3UMETpHs,  CBETOpaccesHue, CeAUMMEHTAlus, JBOHHOE
JTy4YernpesoMIICHUE).

Cnextpockonusa nonumepo: UK, KP, YO, PAMAH. Cnenuduka MeTonoB u
3a/1a4d, pEIIaeMble C UX IPUMEHECHHUEM.

@yOopeCUEHTHBIN aHAIN3 TIOJIMMEPOB.

ONEeKTpOHHBIA M ANEpPHBIM NapaMarHUTHbIA pe30HaHChl. CyIIHOCTh METO/OB,
anmaparypa, ooysactu mpuMeHeHus. Meton cnuHOBOW MeTku. SIMP Beicokoro m
HU3KOI'O Pa3pelICHHUS.

Tennodpuznyeckue meronwl. Junatomerpus. JuddepeHnmanbubiii TepMuyecKuit
ananu3. Kanopumerpuueckne METOBI.

Macc-cnektpockonusi. CyIIHOCT, METONa, amnmaparypa, 00JIacTh MPUMEHEHUS.
BpewmsmpoiieTHas Macc-CIEKTPOMETPHSL.

PEeHTreHOCTpYKTYpHBIM aHAIU3 NOAUMEpPOB. M3ydeHue pa3mMepoB U OpUEHTALUU
YIOPSATOYCHHBIX 00JIaCTEN KPUCTAUITMUYECKUX MOJUMEpOB. bonbine nepuojsl B
nosimMepax. Crenuduka uccieIoBaHus CMECe MOJTMMEPOB.

Onrtrueckas v 3JEKTPOHHAsE MUKPOCKOIIHS.

PU3UKO-MEXaHUYECKUE METOIbI. TepMOMEXaHUUECKUN METOL.

Tema 11. BBICOKHUE TEXHOJIOI'MA
Hanoxomno3utsl. HarmomHUTEM ¢ HAHOMETPOBBIM Pa3MEPOBBIM PA3MEPOM YACTHLL.
Crpykrypa ¥ CBOMCTBA HAHOKOMIIO3UTOB. HaHOKOMIO3UTBI C HOBBIMH
ONTUYECKAMH, JJICKTPOHHBIMH, MArHUTHBIMH, OJJEKTPUYECKUMUA U JPYTUMH
(GYHKUHSIMHU C IPUMEHEHUEM YTIIEPOIHBIX HAHOTPYOOK, (PysiiepeHOB, METAIJIOB U
OKCHJIOB METaJIIOB. I'enp-TexHoIOTHA. TexHuka MOJIyYCHUS
BBICOKOYTIOPSIIOYEHHBIX IIJIEHOK JIeHrMropa-biomxkerT.

Bonpocs! U151 NOATOTOBKH K 3K3aMEHY

1. Haiite ompenencHue TMOHATUSAM TMOJUMEpP, MaKpPOMOJIEKYJa, CTENeHb
MOJIMMEPU3ALUU.

2. JlaiiTe ompeneneHre MOHATHSIM OJIATOMEDP, MOHOMEPHOE 3BEHO, KOHTYpHas

JUUTMHA.

HazoBute 0COOEHHOCTH XMMUYECKOTO CTPOSHUS MOJIMMEPOB.

JlaiiTe KOTMYECTBEHHBIE XapaKTEPUCTUKN THOKOCTH MaKpOMOJIEKYJI.

JlaiiTe xapakTepucTUKy cBOOOHO-COWICHeHHOH 1enu. [laiiTe onpenenenue

rayccoBy KkinyOky. DyHKIMS pacnpeesieHus] pacCTOSTHUN MEXIy KOHIIaMHU

CBOOO/IHO-COUJICHEHHO! LEIH.

6. HazoBuTe npuHIMIBI YITAKOBKH MAKPOMOJIEKY!I.

7. HazoBuTte ycnoBusi, HEOOXOAUMBIE IS KPUCTAJUTU3AIUN TTOJTMMEPOB.

8

9
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Kak onpenensitorcs TemriepaTypa KpUcTauii3aliy U MIaBJIeHUs?
. MexaHu3M U KUHETHKA KpUCTaUIU3aI1H.
10.ITnaBnenwue.
11.BbicOKORJIaCTHYECKOE COCTOSIHHE. TepMoAMHAMUKA W MOJEKYJISPHBII
MEXaHU3M BBICOKOAJIACTUYECKOU AedhopMaliH.
12.OuTponuitHas npupoaa BbICOKOITACTUUYHOCTH.
13.CBs3p Me1y paBHOBECHOM YIPYToil CUIION U yATTMHEHUEM.



14.PenakcalinoHHbIE SIBJIEHUS B MOJIMMEPax. MexaHu4eckue u
JTUAJIEKTPUYECKUE MOTEPH.

15.ITpuHIMN TEMIIEpaTypPHO-BPEMEHHOMN CYTEPIIO3UIINH.

16.Creknoobpaznoe cocrossaue. OcCOOEHHOCTH TOJIMMEPHBIX CTEKOJL.

17.BbiHy>XIeHHAs 3JJAaCTUYHOCTh U U30TEPMbI PACTSHKEHUSI.

18.Mexanuzm BBIHYKJIEHHO-3JIACTUYECKON nedopmari. [Ipenen
BBIHYKJICHHOM 3JIACTUYHOCTH. XPYMKOCTh MOJIUMEPOB.

19.Bs3koTekyuee cocTosHue. MexaHus3Mm BA3KOoro teueHusi. KpuBble TeueHuUs
MOJINMEPOB.

20.3aBUCHUMOCTh TEMIIEPATYpPbl BS3KOTO TEUYEHHUS OT MOJEKYJISIPHOW MacChl.
AHoManmuu BsA3KOro tedyeHus. dDopMoBaHUE HW3IETUN U3 MOJMMEPOB Ha
pEXUME BA3KOTO TEUCHHUS.

21. ®U3NKO-MEXaHNYECKUE CBOMCTBA TTOJIUMEPOB.

22 Hanpspxenue, nepopmanus u ynpyrocts. O6o0miennas popma 3akona ['yka,
U3MEpeHUe MOAYJIEH YyIPyroCTH.

23.UneanpHOoe TJIACTHYECKOE TEJO, IMPOLECC Pa3BUTUSA  IUIACTUYECKHUX
nedopmarnmii.

24 BnusiHue THAPOCTaTUYECKOTO JIaBJICHUS, TEMIEpaTypbl M CKOPOCTH
nedopMauu Ha Mpeaes TEKYYECTH.

25.MexxaToMHOE B3auUMOJCIHCTBHE B MojuMmepax. luHamuka M 3HEpreTuka
PaCTsDKEHUS OTAEIBHON MEXATOMHOM CBSA3U M LIETHOW MaKpOMOJIEKYJIbI.

26.[ToHsiTHE O TEOPETUYECKOW MPOYHOCTU MOAMMEPOB. OCHOBHBIE TEOPHH
IIPOYHOCTH: OpoBaHa, I'puddurca, TepMOPIYKTyallHOHHAs,
penakcalroHHas.

27.lonroBedHocTh. (OCOOCHHOCTH pa3pymICHHUS TBEPIBIX IOJIHUMEPOB U
AIIaCTOMEPOB. MeXaHN3M IUIACTUYECKOTO U XPYIIKOIO pa3pyIlICHHS.

28.00pa3zoBanne MHUKpOTpemmH. Pacmpoctpanenne tpemuH. CtaThdyeckas H
JUHAMUYECKasl YCTAIOCTb.

29.CX0/1CTBO U pa3inyure UCTUHHBIX U KOJUIOMIHOTO PACTBOPOB.

30.[TonumepHbIi TEIb.

31.KuaxokpHCcTaNINYeCKOE COCTOSHUE )KECTKOLIETTHBIX TTOJTUMEPOB.

32.Pacckaxute 0 MEXaHWYECKHMX CBOMCTBAaX IOJMMEPOB M HUX BIMSHHE Ha

CTPYKTYDY.
33.Pacckaxute o aud@dy3uOHHBIX CBOMCTBAX MOJUMEPOB M UX BIUSHHUE Ha

CTPYKTYDPY.

34.PacckaxuTe 0 TeTIOBBIX CBOMCTBAX MOJIMMEPOB U UX BIUSHUE HA CTPYKTYDPY.

35.Pacckaxute 00 ONTHYECKMX CBOWCTBAX ITOJIMMEPOB M WX BIHMSHUE Ha
CTPYKTYPY.

36.Pacckaxute 00 IKCIEPUMEHTAIBHBIX METOAAaX HCCIACAOBAHHS CTPYKTYPBI
MAaKpOMOJIEKYJI B paCTBOPE.

37.UK- cniektpockonust moaumepoB. OcCOOEHHOCTH METO/IA.

38.KP, PAMAH u Y® — cnekrpockonus. Crenuduka METOIAOB M 3aJIauH,
pelraeMble ¢ UX IPUMEHEHHUEM.

39.251eKTPOHHBIN U AIEPHBINA TapaMarHUTHBINA pe30HaHCHI. CYyIIHOCTh METO/IOB,
ammaparypa, o0jacTi npuMmeHeHusi. Meton cnimHoBoM MeTKU. SIMP BbICOKOTO
Y HU3KOTO pa3pelieHusl.



40.Temopusuueckue  Meronpl.  umaromerpus.  [uddepenumanbubrit
TepMHAYECKUH aHann3. Kanopumerpudyeckne METOIBI.

41 .Macc-cnektpockonus.  CylmHOCTH  MeTOAa,  ammaparypa,  00JacTu
IpUMeHeHus. BpeMsrpoiieTHas Macc-ClIeKTpOMETPHSL.

42 PeHTreHOCTPYKTYpHBII aHainu3 MoiauMepoB. M3ydyeHuwe pa3smepoB W
OpUEHTALIMK YMOPSAOYEHHBIX 00JAaCTEl KPUCTAUIMYECKUX IOJIMMEPOB.
bonbumme mnepuogsl B noaumepax. Crenuuka HCCIEAOBAHUS CMeCen
IIOJINMEPOB.

43.DnyopecteHTHBIN aHau3 MOJIMMEPOB.

44.0OnTtryeckast ¥ 3JIEKTPOHHAS MUKPOCKOITHS.

45.OU3NKO-MEXaHUYECKUE METOIbl. TepMOMEXaHUYECKU METO/I.

46.YTo Takoe HaHOKOMITO3UTHI? CTPYKTypa U MX CBOWCTBA.

47.HaHOKOMIO3UTBHl C HOBBIMU ONTHYECKUMH, 3JIEKTPOHHBIMU, MAarHUTHBIMH,
AIIEKTPUUCEKUMH U APYTUMU (YHKIUSMH C MPUMEHEHHUEM YTJIEPOJIHBIX
HAHOTPYOOK, PysIepeHOB, METAJIJIOB U OKCUA0B METAJIJIOB.

48.T enb-TexXHONOTHSI.

VIl. MarepuajbHO-TeXHHYeCKasaA 0a3a, HeoOXoauMasi JJisl OCyLIeCTBJIEHUSI
00pa3oBaTeJIbHOI0 NMpolecca no JMCHUIJInHe:

1. JlaGopatopus CIEKTPOCKOINH, OCHAILIEHHAs! COBPEMEHHBIM 000pY/I0BAaHHEM
no MUK u VY® cnekrpockonuu, JUHAMHYECKOMY CBETOPACCESHUIO,
BUOPAITMOHHONW BUCKO3UMETPHUM, OINTUYECKOW MHUKPOCKONHUH, a TaKkKe
KOMITbIOTEpAMH € BBIX0JI0M B Internet.

2. Tabnwuipl, CXeMbl, pUCYHKH, (OTO.

w

KommproTepHblii  KJIacTep,  NO3BOJSIOMIMH  NPOBOJUTH  KBAaHTOBO-
MEXaHHYECKME PACYETBl M MOJIEKYJSIPHOE MOJEIMPOBAHUE ITOJUMEPHBIX
CUCTEM.

Pa3znarounslii Matepuani no HauboJiee BaKHbIM TEMaM Kypca.
JleMOHCTpallMOHHBI MaTepuall Ha Clanaax Mo TeMaM JUCLUILIAHBI.

VYyeOHas ayUuTOpHsi C MyJIbTUMEUIHON yCTaHOBKOM

N o oA

KomnbrorepHsIii Kitacc.

VIIl. Cenenusi 06 00HOBJIEHHMH padoyeii MporpaMMbl TUCHUTLIMHBI

Nerr.mm. OOGHOBIIEHHBIHI Ornrcanne BHECEHHBIX PexBu3uTHI T0KYMEHTA,
paznen paboueit M3MEHEHHM YTBEPAUBILIETO
MpOrpaMMbl U3MEHEHUS
JUACIUTLIMHBI
1. Paznen V. YueGHo- Jlo6asnens! HOBbIe ocobus B | [Iporokon Nell ot
METOANYECKOE U OCHOBHOM1 cniucok ureparypsl | 28.04.21r. 3acenanus
UH(pOpMaLMOHHOE YUYEHOT'O COBETa XMUMHUKO-
obecrieueHue TEXHOJIOTUYECKOr0
JVICTIATUTHHEI daxymnpTeTa
2.




