degepaibHOE TOCYIAPCTBEHHOE ABTOHOMHOE 00pa3oBaTe/ibHOe
y4peKIeHne BhICIIEro 00pa3oBaHus
«MOCKOBCKHI (PU3HKO-TEXHUYECKHUH HHCTHTYT
(HaLMOHAJILHBIN HCCJIEN0BATEIbCKHI YHHBEPCHTET))
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10 JMCHMILIMHE: BricokoMoneKyIsipHbIE COETMHEHUS
110 HANIPABJICHUIO: MarepranoBeieHUE U TEXHOJIOTUN MaTepHaioB
Nnpo¢uJIb NOATOTOBKH: [lepcriekTuBHBIE (YHKINOHATBHBIE MATEPUAIIBI

OduzTex-mkona IneKTpoHuku, @oToHnku 1 Monekynspaoit Puzuku
kadeapa xumuueckor Gu3NKN (YHKIHOHATBHBIX MAaTePHAIIOB

Kypc: 1
KBAJM(PUKAIMA: MarucTp

CemecTpsl, HOPMBI IPOMEKYTOYHON ATTECTAIMH:
1 (ocennuit) - JIncdhepeHimpoBaHHbIi 3a4eT

2 (BeceHHMI) - DK3aMeH

AynutopHbIX yacoB: 60 Bcero, B TOM YHCIIE:
nexuuu: 60 yac.
cemuHapsbl: 0 yac.
naboparopHsie 3ansTus: 0 Jac.

CamocrositenpHas pabora: 45 gac.
[ToaroroBka k sk3ameny: 30 yac.
Bcero gacos: 135, Bcero 3au. en.: 3
[Iporpammy cocTaBuiu:

A.A. AHUCUMOB, KaH]l. XUM. HayK
B.B. HoBUKOB, O-p XUM. HayK

[Iporpamma obcyxneHa Ha 3acefjaHny Kadeapbl XuMuieckor Gr3uku QyHKIIMOHAIBHBIX MaTepuanoB 27.05.2021



AHHOTANMA

OObexTrBHAas OCHOBa (OpMHUPOBaHUS (PyHIAMEHTAIbHONW HAy4YHOH AMCHUIUIMHBI '"BBICOKOMOMNEKYISIpHBIE
coelMHEeHus" 3aKJII0YaeTcs a TOM, YTO MOJIMMEPHOE COCTOSHHUE - ocobas (hopMma CyIIECTBOBAHUS BEILECTB,
KOTOpasi B OCHOBHBIX (U3MYECKMX M XHMHYECKHX IPOSBICHUSAX KAUECTBEHHO OTIMYAEeTCS OT
HU3KOMOJICKYJISIpHBIX BellecTB. [1oaToMy INJaBHOE BHMMAHHUE B Kypce yAEISeTCs PacCMOTPEHUIO OCHOBHBIX
CBOWCTB BBICOKOMOJICKYJISIPHBIX COCIMHEHUH OTIMYHBIX OT CBOMCTB HU3KOMOJIEKYJISIpHBIX BemiecTB. C oqHOM
CTOpOHBI, OONIBIINE pa3Mephl U IETHOE CTPOCHHE MAKPOMOJIEKY 00yCIaBIMBAIOT MOSIBICHUE PANA BaXKHBIX
creun(UIecKuX CBOMCTB, KOTOPBIE OMPECNISIOT MPAKTUYECKYI0 LEHHOCTh MOJIMMEPOB KaK MaTepuasoB, a
TaKxke UX Omosnorndeckoe 3HaueHHe. C JIpyroil CTOPOHBI, XMMUYECKHUE MPEBPAIICHUS M CHHTE3 MOJIMMEpPOB
OCYILIECTBIISIFOTCS B PE3YJIbTaTe psifa OOBIYHBIX XUMHUUECKHX PEaKLMH XOPOIIO M3BECTHBIX U3 OPraHUYeCKON
XUMHUH HM3KOMOJIEKYJSIPHbIX coeauHeHui. OpHako, ydacTue B ITHX peakUusX MaKpOMOJIEKYI,
MaKpOpaJIMKaIoB, MAKPOMOHOB BHOCUT KaYe€CTBEHHO HOBBIEC ACIEKTHI B PACCMOTPEHNUE OOBIYHBIX XUMHUUECKHUX
pEeaKuui.

3amaun Kypca:
* O3HAaKOMJIEHHE OOYYaroUIUXcs ¢ MPEAMETOM, IPUHIIUIIAMH, METOIaMH M MOJIEJIIMH XUMHUYECKOH Gpu3uku;"

* npuoOpeTeHHe OO0YYaIOLIUMUCS TEOPETUYECKUX 3HAHUM, MPAKTUYECKMX YMEHHH M HaBBIKOB B 00JacTH
HCCIIeI0BaHUI MOJIEKYISIPHBIX CUCTEM;"

* OKa3aHWE KOHCYIbTAIMH M MOMOINM OOYyYalolMMCsI B MPOBEJACHUU MX COOCTBEHHBIX TEOPETHUECKUX U
AKCIIEPUMEHTAIIBHBIX UCCIIeIOBaHU."

[To pesymbTaram 0cBOEHUS Kypca CTYICHT JOJKEH:
3HaTh:
- OCHOBHBIC (PU3WYECKHE TOAXOJbI, MCIIOJNB3yEeMbIe MPH W3yYCHWHW XWMUYECKHUX IPEBPAICHUN BEIIEeCTBA.

YMeTs:

- IPUMEHATh COBPEMEHHBIE METO/Ibl aHAJTUTUYECKOTO aHaIN3a (PU3UKO-XUMHUECKUX MPOIECCOB, PE3yIbTaTOB
MIPOBEJCHUS HCCIEIOBAHUM C HCIOJIB30BAHMEM COBPEMEHHOTO MaTEMaTHYECKOro ammapara; Jenarb
3aKJIIOYEHUSI Ha OCHOBAaHUM aHalM3a U COIIOCTABICHMS BCEH COBOKYIIHOCTH HMEIOIIMXCS MAAHHBIX MU
IUTAHUPOBaTh IMOCIEIYIOIIYI0 HAay4yHylo paboTy; JelaTb ONTUMAJIbHBIA BBIOOP METOAOB JUIsl PELUCHHS
[IOCTABJICHHbIX 3a/Jay.

Bnaners:

OCHOBHBIMU IIPUHIUIIAMH UCIOIB30BaHUs (PyHAaMEHTAIBHBIX HAyYHBIX 3HAaHUU B cepe mpodecCHoHATbHOM
JEeATeIbHOCTH, METOlaMH HCCIIEIOBaHNH, ONUpasch Ha (pyHJaMEHTaJIbHbIE OCHOBBI XUMHUYECKOM (U3HKH U
0a30BbIif anmaparypHbIid apK; CTAHAAPTHON TEPMUHOIOTHEN U ONPEACTICHUSIMU.

OcHOBHOE COACPIKAHUC KypCa U3JIOKCHO B CICAYIOLIUX pa3aciax:

1. OcHOBHBIC IOHATHUS

2. Knaccudukanus nonumepon

3. MakpOMOJIEKYIIBI 1 UX TIOBEJIEHUE B paCTBOPAX

4. TlonuMmepHsbIe Tena

5. XUMHYECKHE CBOMCTBA U XUMUYECKHUE TIPEBPAIICHUS IOJIMMEPOB
6. CuHTE3 MONIMMEPOB

7. IlonuMeps! B TPOMBIIIIIEHHOCTH

1. leau u 3apauu
eap AUCUMNIMHBI
Hensio xypca "BBICOKOMONEKYISIpHbIE COEAMHEHHUA" SBISIETCS 3HAKOMCTBO CTYACHTOB C OCHOBaMHU

HayKH O TIOIMMEpaX H €€ BAKHEWITUMHU MPAKTUICCKUMHU MPIIOKEHUSIMH, 3HAHWE KOTOPBIX
HEOOX0IMMO KaXKIOMY XUMHUKY, HE3aBUCUMO OT €ro TOCIeAYIoNIeH Y3K0H crierrann3anim.

3agauu AU CHUIIHHBI



*  O3HAKOMJICHHE OOyYaromMXcs C MPEIMETOM, MPUHIUIIAMH, METOJJAMH U MOJEISIMA XUMUYECKOH

¢buzuky;

*  npuoOpeTeHHE OOYyYaIOIIMMHCA TEOPETUYECKUX 3HAHHWH, MPAKTUUYECKHX YMEHHMHA M HABBIKOB B
00JIacTH UCCIIeI0OBAHUH MOJIEKYIISIPHBIX CUCTEM;

* OKa3aHWE KOHCYJIBTAIWi M MOMOIINA 00yYarolIUMCs B IPOBEACHUN WX COOCTBEHHBIX TEOPETHUECKHX

1 OKCIICPUMCHTAJIbHBIX I/ICCJ'IGILOBHHI/Iﬁ .

2. Ilepeyens opMupyeMbIX KOMIIETeH M

OcBocHue AUCHUIIJIMHBI HAITPAaBJICHO Ha (bOpMI/IpOBaHI/Ie (W1 ($9174:0)11170,€ KOMHeTeHL[I/Iﬁi

KOI[ 1 HAMMCHOBAHUEC KOMIICTCHIIMHN

I/IHI[I/IKaTOpBI JOCTHIXKCHHUA KOMIICTCHIIMH

[IK-1 Criocoben crtaBuTh, (hOpMaIN30BBIBATH U
pemars 3aJ1a4u, B TOM YUCIIe pa3padaThIBaTh U
MCCIIE/I0BAaTh MaTeMAaTHYECKUE MOJICIIN
M3y4aeMBbIX SBJICHUH U MPOIECCOB, CACTEMHO
aHAJIN3UPOBATh HAyYHBIE MPOOJIEMBI, TIOJTy4aTh
HOBBIC HAYYHBIC PE3yJIbTaThI

[IK-1.1 CriocobeH HaxomuTh, aHAIM3UPOBaThH U 0000IIATH
nHpopMaIrio 00 aKTyalbHbIX pe3yabTraTax UCCIeI0BaHUN

IIK-1.2 CnocobeH  BbyIBHTaTh  THUIIOTE3BI, CTPOUTH
MaTeMaTHYecKue MOAEIH ISl ONUCAHMA H3y4aeMBIX
SIBIICHUI W TPOLIECCOB, OIICHUBATh KAueCTBO pa3paboTaHHON
MOJENN

[IK-1.3 CrmocobeH mNpuUMEHATh TeopeTHUeckue u (Win)
SKCIIEPUMEHTAIbHbBIE METOJIbI UCCIEAOBAHUN K KOHKPETHOMN
HAay4YHOM 3ajade W HHTEPIPETUPOBATH  IOJyuYCHHBIE
pe3yabTaThl

3. IlepeyeHb NIAHMPYEMBIX Pe3yIbTATOB 00yUeHHUsI 0 JUCHMILINHE (MOLYJII0)
B pesynbrare 0CBOHUS AUCLUIIMHBI 00y4alOIINeCs JOIKHbBI

3HATb.

- OCHOBHble ()M3MYECKUE TIOAXOABbI, HCIOIb3yeMble MpPU HM3YYEHHMHM XHMHUYCCKUX INpEeBpaIleHHN

BELIECCTBA.
YMETB:

- TPUMEHSTh COBPEMEHHBIE METOIbl AHAJUTUYECKOTO aHaln3a (PU3HKO-XUMHUYECKHX MPOIECCOB,
pE3yNbTaToB IPOBEICHUS HCCIEAOBAaHUM C MCIIOJb30BAHMEM COBPEMEHHOIO MAareMaTudecKoro
anmapara; JAenaTh 3aKIOYEHHs Ha OCHOBAaHWM aHAIM3a M CONOCTAaBJIEHHA BCEH COBOKYITHOCTH
UMEIOLINXCS JaHHBIX U IUIAHWPOBATh MOCIIEAYIONIYI0 HayYyHYI0 paboTy; JenaTh ONTHUMAJIbHBINA BBIOOD
METOJIOB JIJIsl pEIIECHUS TIOCTABICHHBIX 33/1a4.

BJIAJIETh:

- TPUMEHSTh COBPEMEHHBIE METOIbl AHAJUTUYECKOTO aHaln3a (PU3HKO-XUMHUYECKHUX MPOIECCOB,
pE3yNbTaToB IPOBEIECHUS UCCIENAOBAaHUM C MCIIOJb30BAHMEM COBPEMEHHOIO MAareMaTudecKoro
anmapara; JAenaTh 3aKIOYEHHs Ha OCHOBAaHWM aHAIM3a M CONOCTAaBJIEHHS BCEH COBOKYITHOCTH
UMEIOLINXCS JaHHBIX U IUIAHWPOBATh MOCIEAYIONIYI0 HAyYyHYIO paboTy; JenaTh ONTHUMAJIbHBINA BBIOOD
METOJIOB JIJIsl pEIIECHUS TIOCTABICHHBIX 33/1a4.

4. Coep:xanue TUCUMILIUHBI (MOYJIs), CTPYKTYPHPOBAHHOE 110 TeMaM (pa3iesiaM) ¢ yKazaHueM
OTBEJICHHOI'0 HA HUX KOJIMYECTBA AKAAEMHYCCKUX YACOB 1 BHI0B Y4eOHBIX 3aHATHI

4.1. Paznenbl TUCTMITIIMHBI (MOJYJISI) ¥ TPYJIOEMKOCTH TI0 BUJIaM yUEOHBIX 3aHSATHIA

TpynoeMKOCTb 110 BUAAM YUE€OHBIX 3aHATUH, BKIIIOYAs
CaMOCTOSITENIbHYO padoTy, Jac.
No Tema (pa3nen) TUCIUTUTMHBI
Camocr.
Jlekrum | Cemunapsr | JlaGopar. paboTs

pabora

1 OCHOBHBIC TTOHITHS 2 1

2 Knaccudukanums nonumepon 4 4

3 MakpoMoneKyisl M HX [OBEICHHE B 12 5

pacTBopax
4 [TonumepHsbie Tema 12 5




5 XHWMHAYECKHE CBOMCTBA M XHMHYECKHE 14 10
MpEeBpALCHUS TOJIMMEPOB

6 CuHTE3 IONMMMEpOB 14 10

7 [TonrMeps! B TPOMBIIITIEHHOCTH 2 10

Hroro yacos 60 45

[TonroToBka K 3K3aMeHy 30 gac.

Oobmas TpynoEMKOCTb 135 gac., 3 3au.en.

4.2. Cogep:xaHue OUCHUILTUHBI (MOIYJIsl), CTPYKTYpUPOBAHHOE 110 TeMaM (paszeiam)
Cemectp: 1 (Ocennuii)
1. OcHOBHBIC IOHATHUS

OCHOBHbIE TIOHATHS U ONPEAENEHUs: HOIUMEp, OJUIOMEp, MAaKpOMOJIEKyJId, MOHOMEPHOE 3BEHO,
CTETEHb NONMMMEPH3aLuY, KOHTYPHAs AJHHA Hend. MoneKyaspHble MacChl U MOJIEKYJISIPHO-MAacCOBBIE
pacnpenenenuss (MMP). VYcpenanennsie (cpeiHue) MOJICKYISpPHbIE MAacchl (CpeIHEUUCIIOBas,
cpeaneBecoBasi). HopmanbHoe (HamOonee BeposTHOE) pacmperneneHue. Bakneimmne cBoicTBa
MOJIMMEPHBIX BELIECTB, 00YCIOBIEHHbIE OOJBIIMMHU Pa3MepaMH, LEMHbIM CTPOCHUEM U T'MOKOCTHIO
MakpoMmojekyl. Ponb moauMepoB B KMBOW MNPHPOAE M WX 3HAYCHHE KaK MPOMBIILICHHBIX
MarepuaioB (IUIACTMACChI, KaydyKH, BOJIOKHA U IJICHKHU, IIOKPBITHS, Kien). [Ipenmer n 3agaun Hayku
0 BBICOKOMOJICKYJSIDHBIX COEAMHEHHUSX (monmumepax). MecTto HaykH O NOJIMMEpax Kak
caMOCTOATeNIbHONH — (DyHIaMEHTaIbHOM 00JacTH 3HAHMA Ccpeau  JApPYrux  (yHIaMEHTaJIbHBIX
XUMHYECKUX AUCUUIUIMH. E€ ponb B Hay4YHO-TEXHHMYECKOM IIPOrpecce WU OCHOBHBIE MCTOPHUYECKUE
9TaIlbl €€ Pa3BUTHSL.

2. Knaccudukarus monumepon

Kitaccugukanus noimmepoB B 3aBUCUMOCTH OT IPOMCXOXKICHHS, XHMHYECKOTO COCTaBa U CTPOCHHUS
OCHOBHOW IIeTM, B 3aBUCHUMOCTH OT TOIIOJOTHMH MaKpoMOieKyd. OIHOTSDKHBIE W JIBYXTSDKHBIC
Makpomoliekysbl. [IpuponHble n cuHTeTHYecKue nonumepbl. OpraHndeckue, 3IMeMEHTOOPraHHYEeCKHe
U HEOpraHu4yeckue moimMmepsl. JIMHEiHbIe, pa3BETBICHHBIC, JECTHHYHBIC W CIIMTBHIC IMOJMMEpHI,
AeHaApuMepbl. [OMOIONMMEpBl, CONOJIUMEpBI, OJIOK-COTOJIMMEPBI, IPUBUTHIC  COIOJIMMEPHI.
[omoreniHbIE ¥ TETEpOILCIHBIE MOJIUMEpPHL. bromonuMepsl, OCHOBHBIE OHONOTHYECKHE (DYyHKIUU
0enKoB, pUOOHYKIECHHOBOW W JIE30KCUPHUOOHYKIIEMHOBOM KHCIOT. KpaTkas XapakTepucThka H
00JacT! MPUMEHEHUS BaYKHEHIINX MPEICTABUTEINCH PA3TMUHBIX KIACCOB TOJIUMEPOB.

3. MaKpOMOJ'IeKynBI " UX IMMOBCACHUC B PaCTBOPaAxX

Konpurypanuss  MakpoMoONeKyidsl M  KOHQHTrypanuoHHas  m3omepusa.  JlokampHble U
KOH(UIypallMOHHbIE H30MEpPHl B MAaKpOMOJIEKYJaX IIOJMMEPOB MOHO3aMELICHHBIX ATHIICHOB H
nueHoB.  Crepeom3oMepusi W CTEPEOpErysipHbIE  MakKpOMOJEKydabl.  M3orakrmyeckue u
CHH/IMOTAKTHYECKHE MTOJTUMEPBHI.

KondopmarmonHas uzomepus 1 KOHGpOpMaIys MaKpOMOJIEKyJIbl. BHYTpHMOJIeKyIsipHOE BpallleHUuE U
THOKOCTh ~ MaKpOMOJICKYJbl. KonM4YecTBEHHbIE  XapaKTEPUCTUKM THOKOCTH  MaKpPOMOJIEKYIT
(cpesHEKBaIpaTHYHOE PACCTOSTHUE MEXIY KOHLIAMH LEMH, PAJAUYC HHEPLUUH MaKPOMOJIEKYIIBI,
CTaTHCTHYECKUH  CETMEHT, TIepCUCTEeHTHas uHa). CBOOOJHO-COWICHEHHass Ienb  Kak
UJiealM3UPOBaHHAsT MOJIEIb THOKON MaKpoMoueKyibl. DyHKIUS pacrpeneieH s PacCTOSTHUI MEXTy
KOHI[AMU CBOOOTHOCOWICHEHHOH menu (rayccoBbl KiyOku). CpeaHue pa3Mepbl MaKpOMOJIEKYJIBI C
YYETOM TIIOCTOSHCTBA BAJICHTHBIX YIVIOB. JHEPreTHYecKHe Oapbepbl BHYTPEHHETO BpAICHHUS;
MOHSTHE O PUPOJIE TOPMO3SILETO NoTeHIMaa. [I0BOpOTHBIE H30MEPhI U THOKOCTh PeabHBIX LETeH.
CBs13b THOKOCTH (3KECTKOCTH) MaKpOMOJIEKY C MX XHMUYECKUM CTPOCHHEM: (DaKTOpBI, BIUSIOIINE
Ha THOKOCTh pPEaJbHBIX Iened. YMOopsJIoYeHHBbIE KOH(POPMAIMU H30JHMPOBAHHBIX MaKpOMOJEKYJ
(monunenTHIpbl, OCNKU, HYKJICHHOBBIE KUCIOTHI). [loinmep-nonumMepHbie KOMILIEKCHl CHHTETHYECKUX
Y TIPUPOJHBIX MoiuMepoB. KooneparnBHbie KOH(GOpMALMOHHBIE TPEBPALICHUSI.



MakpoMoneKysbl B pacTBopax. TepMOAMHAMUYECKUN KPUTEPUA PACTBOPUMOCTH U J10KA3aTEJILCTBO
TEPMOAMHAMHYECKON paBHOBECHOCTH pacTBOpoB. Da3oBple AMAarpaMmbl CHCTEM IOJIUMED -
pactBopurens. Kpuruueckue Ttemmeparypsl pacTBopeHus. HeorpaHuueHHoe M OrpaHUYEHHOE
HaOyxaHue.

TepMonrHaMHUeCKOe MOBEICHUE MAaKpPOMOJIEKYJ B PacTBOpax M UX OCOOCHHOCTH IO CPaBHEHHIO C
[IOBEJCHUEM MOJIEKYJ HU3KOMOJIEKYIISIPHBIX BellecTB. OTKIOHEHHUS OT UJ€albHOCTH U UX IPUYUHBL.
YpaBHEHHE COCTOSHUS MONIMMEpPa B pacTBope. Bropoii BupnanbHbIil KOAGGHUIMEHT U q -TeMIiepaTypa
(q -ycnoBust). HeBo3my1ieHHbIE pa3Mepbl MAKpPOMOJIEKYJI B PACTBOPE M OLIEHKA THOKOCTH.
Omnpenenenne CpeIHEYUCIOBONH MOJEKYIAPHOH Macchl M3 JAHHBIX 110 OCMOTHYECKOMY JaBJICHHUIO
pacTBOpOB  IHOJMMEPOB.  3aBUCUMOCTb  pPacTBOPUMOCTM  OT  MOJEKYJIIPHOH  Macchl.
DU3NKO-XUMHUUECKHE OCHOBBI (PPAKIIMOHUPOBAHUS TIOJTUMEPOB.

CBeropaccesHHe Kak METOJ ONpPEACNCHHs CPEJHEBECOBOM MOJEKYISAPHONW MacChl IMOJUMEPOB.
Omnpenenenue pa3MepoB MaKpOMOJIEKYII.

I'mnponuHaMuyeckue CBOMCTBA MaKpOMOJIEKYN B pacTBopax. Bs3KOCTb pa30aBlICHHBIX pacTBOPOB.
[IpuBenenHass W XapakTepucTHUecKas BA3KOCTH. CBs3b XapaKTEPUCTUUYECKOH BS3KOCTH C
MOJIEKYJISIPHOM Maccod M CpEIHHMM pa3MepaMyd MakpOMOJIEKyJ. BUCKO3MMETpHs Kak METOJ
OIpEEIIEHUs] CPETHEBA3KOCTHOM MONEKYISIPHOM MacChI.

Huddysus makpomosiekya B pactBopax. [enpnponukaromas xpomarorpadus U QpakLnOHUPOBAHUE
[IOJIMMEPOB.

CenumenTanusi MakpoMoneKyn (yibTpaneHTpudyrupoanue). OnpenencHue MOJCKYISPHBIX Macc
METO/IaMH YIIbTpaleHTpUPYTrUpOBaHUsI U JUPy3un.

Honusyromuecss MaKpOMOJEKY/Ibl (TIOJMIIEKTPOIUTHI). XHMHUECKHe | (PU3MKO-XUMHUYECKHE
0COOCHHOCTH TOBEJCHHUSA HOHU3HUPYIOLIMXCS MAKpPOMOJEKYN (TOJIMKHUCIOT, MOJUOCHOBAHUNA M HX
comeif).  KommuecTBeHHBIE  XapaKTEPUCTUKH  CHJIBI  IOJMKHCIOT W TOJMOCHOBAaHHM.
DneKkTpocTaTHuecKass SHEeprusi HOHU3MPOBAHHBIX MakpoMmoJieKyn. Creunpuueckoe CBSI3bIBaHUE
npotuBonoHoB.  KoomeparuBHble ~ KOH(OpPMAIlMOHHBIE  IPEBPAICHUS  HMOHU3UPYIOLIUXCS
MOJUIENITUAOB B pacTBopax. M3osnexkTpuueckas M M30MOHHas Touyka. AMdorepHbie
HOJTUINIEKTPOIIHTHL.

KoHueHTpupoBaHHBIE  PAacTBOpPHl  MOJUMEPOB W reiad. Accouuanuss MakpoMOJIEKyl B
KOHLIEHTPUPOBAaHHBIX PAacTBOpax M CTPyKTypooOpasoBaHue. KHUAKOKPHCTAIIMYECKOE COCTOSHHUE
KECTKOILIETIHBIX TOJIMMEPOB. JIMOTPONHbIE JKUAKOKPHCTAUIMYECKHE CHTEeMbl M HX (ha30BbIe
nuarpaMMbl. OCOOCHHOCTH PEOJIOTHUECKUX W MEXaHWYECKHUX CBOWCTB KOHLEHTPHUPOBAHHBIX
pacTBOpPOB.

4. TlonumepHsbIe TeNa

CtpyKkTypa M OCHOBHBIC (PM3MUYECKHE CBOHCTBAa MOJMMEPHBIX Ted. OCOOEHHOCTH MOJICKYJISIPHOTO
CTPOEHHSI TIOJIMMEPOB W IPUHIMIIBI YHAKOBKH MAaKpOMOJEKYl1l. AMOp(HBIE M KpPUCTAJITMUECKUE
MOJUMEpBL.  YCJIOBUS, HEOOXOOMMBIE JUIsl  KpUCTAIM3AlMM  NOJMMEpoB. Temmeparypa
KpUCTAJUIM3allUM U Temieparypa IasiaeHus. CTpykrypa M HaJIMOJEKYJSIpHas OpraHu3alus
KpUCTAJUIMYECKUX  MONMMEpOB. Pa3nmuuuss ®  CXOACTBO B CTPYKTYpHOW  OpraHM3aluu
KPUCTAIMYECKMX M aMOP(HBIX  MOJIMMEpPOB.  TepMOTPONMHBIE  KUAKOKPHUCTAJUTMUECKHUE
(Me30MOpdhHBIE) TOTUMEDHI.

CpoiictBa aMmop¢HBIX THOMMMEpOB. Tpu (Qu3MUECKHX COCTOAHHUA. TepMOMEXaHWYEeCKHE KpPHBBIC
aMOpQHBIX TOTUMEPOB.

Bricokoanmactuueckoe COCTOSIHUE. TepmoauHamuka u MOJIEKYJISIPHBIN MEXaHU3M
BBICOKOJIACTHYECKON JAedopManuy. DHTPONHIHAS NPUPOJA BBICOKOIACTUYHOCTH. CBS3b MEXIY
PaBHOBECHOW ympyroi cuiioil u ymmHeHueM. HibkHuil mpeesn MOoNeKyIspHbIX Macc, He0OXOAMMBIX
JUTSI TIPOSIBIIEHUSI BBICOKODJIACTUYHOCTHU. PellakcallnoOHHBIE SBIEHUS B MOIUMEpPAX. MeXaHUUecKue U
IU3JIeKTpudeckue norepu. IlpuHnun TemneparypHo-BpeMEHHON CyNEpIIO3ULIMH.

CrexnooOpa3noe cocrosgaue. OcoOEHHOCTH MOJIMMEPHBIX CTEKOJI. BBIHYXIEHHAs 3JIaCTUYHOCTD U
M30TePMBl  pacTsHKCHUs.  MeXaHW3M  BBIHYXKICHHO-dIacTHdeckor  aedopmaruu.  Ilpexen
BBIHYKIEHHON AJTACTUYHOCTU. XPYIKOCTh ITOJINMEPOB.

Bsi3ko-Texyuee cocrosiHue. MexaHu3M Bsi3koro TedeHus. Kpusble TedeHus oIMMepoB. 3aBUCUMOCTb
TEMITEpaTyphl BA3KOIO TEUEHUS OT MOJIEKYIISIPHOM Macchl. AHOMaIUH BA3KOTO TeueHus. @opMoBaHue
U3Jenuil U3 OJIMMEPOB Ha PEKUME BA3KOTO TEUEHUS.

[Mnactudukanus monmumepoB. [IpaBuina 0ObEMHBIX W MOJSIPHBIX JloNieil. MexaHWueckne MOJeNn
aMOp(HBIX MTOJTUMEPOB.



CBoiicTBa KpPUCTAJUIMYECKUX IOJIUMEPOB. TepMOMEXaHWYECKHE KpUBbBIC KPUCTAIIIMYECKUX U
KPHCTAIIM3YIOIUXCST aMOPGHBIX MOIMMEpPOB. M30TepMBl pacTsKEHUS U MOJEKYISIPHBIM MEXaHU3M
“XOJIOAHOTO TE€UEHUS KPUCTALIMUECKUX MOJMMEPOB U MOJMMEPHBIX CTEKOJ MIPU PACTHKEHUH.
JloNTOBEYHOCTh NOIMMEPHBIX MaTepUaaoB. MexaHu3M pa3pyLIieHNs TOJIHUMEPOB.

OpuUeHTHpPOBAaHHBIE CTPYKTYPBl KPUCTAUIMYECKUX M aMOPQHBIX IMOJIUMEPOB. AHH30TPONUS
MeXaHn4ecKkux cBoiictB. CrnocoObl opueHrtanmu. llpuHUIMOBI (HOPMOBAHUS OPHEHTHPOBAHHBIX
BOJIOKOH M  IUIGHOK M3  paciuiaBoB M pactBopoB. OcobeHHOCcTH  (OPMHPOBAHUS
KUIKOKpPUCTAJUINYECKOH  (a3bl;  HOnydeHWe  CyNeprnpoyHbIX  BOJIOKOH M IUIACTHUKOB.
Komnosuumonnsie matepuainsl. [IpuHiuns popMoOBaHUS MOIMMEPOB, HAIIOIHEHHBIEC TIOJTUMEPHI.

Cemecrtp: 2 (Becennuit)
5. XuMuuecKue CBOWCTBA M XMMUYECKHE TPEBPAILICHUS TIOJIMMEPOB

XUMHUYECKHE peaKkluy, HEe MPUBOASIIUE K M3MEHEHHUIO CTENEHHU IOJMMEpPHU3aLUMU MaKpOMOJIEKYI:
MOJIMMEpPAHAIOTUYHbIE TPEeBpallieHHss M BHYTPUMOJIEKYJSIpHble mnpeBpameHus. OcobeHHocTH
PEaKIMOHHON CIOCOOHOCTH (PYHKIIMOHATIBHBIX TPy MAaKPOMOJIEKYIL.

[Ipumeps! UCHONB30BaHUS IOJIMMEPAHAIOIMUHBIX IPEBPALCHUH U BHYTPUMOJEKYISPHBIX peaKLuit
JUTSI TIOJTYYE€HHSI HOBBIX ITOJIMMEPOB.

XUMHUECKHE pEaKIHUH, NPHUBOASIIME K HW3MEHEHHUIO CTENEHU MOJIMMEPU3ALHA MaKpOMOJIEKYIL.
Hectpykuuss nonumepoB. MexaHu3M LENHOM W CilydyallHOM JecTpykumu. Jlenosmmepusanus.
TepmookucnutensHas W (oroxumuueckas JecTpykuuss. Mexanonectpykuus. IIpuHOume
cTaOWIIH3aIny TIOJTUMEPOB.

CimrBaHMe TOITUMEPOB (BYJIKaHU3AINS KayqyKOB, OTBEP)KICHUE SMOKCHIHBIX CMOIT).

Wcnone3oBanne XUMHUYECKUX peakumi MaKpOMOJIEKY JUIST XUMHUYECKOTO u
CTPYKTYPHO-XMMHUYECKOT0 MOAMDUIIMPOBAHMS IOJIMMEPHBIX MaTepuanoB U u3aenuid. [Ipusutue n
0JI0K-COTIONIMMEPHI - OCHOBHBIE MPUHIIMIIBI CHHTE3a U (PU3UKO-XUMUYECKUE CBOICTRA.

6. CuHTE3 MONIMMEPOB

Krnaccudukanms 0CHOBHBIX METOAOB MOITYYEHHUS TIOTHUMEPOB.

IHonmnmepuszanusi. TepmoanHammka ITOJINMEPHU3aLIUN. ITonsiTne o
[OJIMMEPU3aLMOHHO-ETIOIMMEPU3aLIUIOHHOM PAaBHOBECHUH.

Krnaccuduxarys HenHbIxX MoJIMMepHU3alMOHHbBIX TPOLECCOB.

PanukaneHas  nomumepusauus.  MHuUnuupoBaHME — pajMKaJbHOM — moJuMepu3auuu.  Tumsl
WHUIMATOPOB. Peakunu pocra, oOpeiBa 1 nepenaun nenu. Kunernka paankaabHON MOTMMEpU3aluu
IIpY MaJIbIX CcTeleHsX npeBpaieHus. [loHATHe 0 KBa3uUCTaLMOHAPHOM COCTOSHMM. MosekyisipHas
Macca M MOJIEKYJIIPHO-MAacCOBOE pacIpeiesieHHe MOJUMEpPOB, 00pasyIoUIMXCsl MPH paauKaibHON
nonumepu3ayu. [lomumepusarus mpy NTyOOKHX CTENEHSIX MPEBPaICHUH.

PeaxmnonHas ciocoOHOCTH MOHOMEPOB M PaIKaJIOB.

PanukanpHas comonumepusanusi. YpaBHEHHE COCTaBa CONOMMMEPOB. OTHOCUTENbHBIE PEaKIOHHBIC
CIIOCOOHOCTH MOHOMEPOB U PaAMKaNoB. Poib cTepHuecKuX, MOJSAPHBIX U APYIUX (HAaKTOPOB; cxema
Q-e.

Crioco0bl poBeIeHHsI TOTMMEPU3allMH: B MAacCe, B PACTBOPE, B CYCIIEH3UU U B AMYJIbCHH.
Karnonnast mnonmmepusanus. XapakTepUCTHKa MOHOMEPOB, CIIOCOOHBIX BCTYNaThb B KaTHOHHYIO
nonmuMepu3anuio. Karamuzatopel M cokaramm3aropbel. PocT W orpaHmueHue pocra Ieneil mnpu
KaTMOHHOM nonuMepusanuu. BiusHue npupons! pactsopurtens. Kuneruka npouecca.

AHWOHHas mMoNMUMepu3alus. XapakTepUCTUKAa MOHOMEPOB, CIIOCOOHBIX BCTyHaTh B AHHOHHYIO
nonuMmepusanuio.  Karanusaropel aHuMOHHOW —nonumepusanuu. VHunuupoBaHue, pocT U
OTpaHUYEHHUE POCTa LeNel Mpu aHHOHHOW nojuMepu3au. “JKupble nenu’.
KoopnnHalmOHHO-MOHHAST MOJWMEpHU3alusl B TPUCYTCTBHM TOMOIE€HHBIX W TI€TEPOreHHBIX
Karaszaropos tuna I{urnepa - Harra. IIpuHUIUIBI CUHTE3a CTEPEOPETYISIPHBIX TIOJMMEPOB.
Oco0eHHOCTH MOHHOM MOTMMEepU3aIK IUKINYECKUX MOHOMEPOB.

INonukonaeHcanus. Tunsl peakuuii nonuxkoHaeHcauuu. OCHOBHBIE Pa3IniMs OJUMEPU3ALUOHHBIX

u TIOJIMKOH/ICHCAIIMOHHBIX MPOLIECCOB. TepmoanHamuka TIOJIMKOHICHCAIINT u
MOJMKOHACHCAlUOHHOE ~ paBHOBecue.  MonekynsipHas Macca M MOJIEKYISIPHO-MaccoBOE
pacmipeneieHue  Opu  NOJMKOHACHcamuu.  KuHermka — monukoHaeHcanmu.  [IpoBenenue

MOJIMKOH/ICHCAIIMH B PACIUIaBe, B paCTBOPE M Ha IpaHHMIle pasnesna ¢as.



7. Ilonumepsl B IPOMBIIIUIEHHOCTH

CoBpeMeHHbIE TEHICHLMUM M HOBbIC HalIpaBiIeHHWs B Hayke O nojuMepax. IlepcrneKkTuBel
MIPOMBIIIJIEHHOTO TPOU3BOACTBA MTOJIMMEPOB.

5. Onucanue MaTepuaJIbHO-TeXHHYECKOH 0a3bl, HeO0X0MMO AJIsl OCYIIeCTBJICHHUS 00Pa30BATEJILHOIO
npouecca 1o JHCHUIIMHE (MOLYJII0)

VYuebHas ayquTopusi, CHaOKEHHas! JOCKOM, 9KPaHOM, IIPOEKTOPOM
6.IlepeyeHnb pekoMeHyeMOIi TUTEPATYPbI

OcHoBHas 1uTeparypa
1.Kupeer B.B. Boicokomonekynsipabie coeaunenusi, Y4ueOnuk M.: Beicmas [1Ikona, 1992
2.Cemunxkos [0./1., XKuneio C.®., Kamaesa B.H. Benenue B xumuto monmumMepoB: YueOHOe mocodue.

M.: Bricmas mkosa, 1988

3.Tarep A.A. ®uznko-xumus nonumepos, M., Xumus, 1978

4 Kynesunes B.H., lllepmnes B.A. Xumus u ¢pusnka nonumepos: YueOHuk M.: Briciiast mikona, 1988
5.1ilyp A.M. BeICOKOMOJEKYISIpHEIE COSAMHEeHMsI, Y 4eOHUK 3-¢ u31., nepepad. u gomn. M.: Bricias

mKoJja, 1981
6.IIpakTHKyM 110 BBICOKOMOJIEKYJISIPHBIM COSAMHEHUSM, 11oJ peaakuueil B.A. Kabanosa, YueGHoe

nocobue, M.: Xumus, 1987

JlomonHuTenpHAs IUTEpaTypa
1.9unuknoneaus nomumepos, M. U3n.bCO, 1.T. 1-3 1977
2. Xumndeckas sanukionenus, M.: M3garensctBo BP3J, B T-1.1-5 (1988-1998)
3.Elias H.G., An Introduction to Polymer Science, VCH, Weinheim, 1997
4.Young R., Lovell P,, Introduction to Polymers, Chapman&Hall, London, 1996
5.Stevens M. Polymer Chemistry, Oxford University Press, Oxford, 1999

7. llepedyenn pecypcoB HH(POPMANMOHHO-TEJIEKOMMYHMKAIMOHHOI ceTH ""UHTepHeT" , HEOOXOTUMBIX
JJIS1 OCBOCHUSI JUCHMILIUHBI (MOLYJIs1)

He HUCIOJIb3YIOTCA

8. IlepeyeHb MH(OPMANMOHHBIX TEXHOJIOTHIi, HCIIOIb3yEeMbIX NPH OCYLIECTBJICHNH 00Pa30BaTeILHOIO
npouecca 1o JMCuMILIMHe (MOAYJII0), BKJIIOYasi lepeYeHb He00X0AUMOr0 NIPOrpaMMHOI0 odecredyeHust
H HH(POPMALMOHHBIX CIIPABOYHBIX CHCTEM (IIPH HEOOXOAMMOCTH)

He npenycmorpeHnbl
9. Metonu4yeckne yKkazaHusi JUIsl 00y4AIOIIMXCH 10 OCBOCHUIO AU CHUILTHHBI (MOXYJI5)

CTyneHT, M3y4arouuii IUCHUIUIMHY, JAOJDKEH C OIHOM CTOPOHBI, OBJIAJETh OOLIMM IOHATUHHBIM
anmnapaToM, a ¢ Jpyroil CTOPOHBIL, JOHKEH HAyUUThCS IPUMEHATh TEOPETUUECKUE 3HAHUS Ha NMPAKTHKE.
B pesynerare M3ydeHUs IUCHUIUIMHBI CTYAEHT JOJDKEH 3HATh OCHOBHBIE OINPENEIEHUS AUCIUILINHEL,
YMETb IPUMEHSTH [10JIyUEHHbIE 3HAHUA JJIs1 PELICHUS Pa3IM4HbIX 3a/ady.

VYenenrHoe ocBoeHUE Kypca Tpedyer:

— IIOCEIICHUS BCEX 3aHATHUH, TPEAYCMOTPEHHBIX YU€OHBIM IJIAHOM IO AUCIMIUINHE,

— BEJICHUS KOHCIICKTa 3aHATHH;

— HanpspKEHHOW CaMOCTOSITEIEHOM PabOoThI CTY/IEHTA.

CamocrosiTenbHas paboTa BKIIOUAET B Ce0s:

— YTEHHE PEKOMEH0BaHHOM JINTEPaTyphl;

— TpopaboTKy y4ueOHOro Marepuaja, MOATOTOBKY OTBETOB Ha BONPOCHI, MpPEAHA3HAYECHHBIX VIS
CaMOCTOSITENBHOTO U3yUEHUS;

— pelieHue 3a/1a4, MpeagaraeMblX CTy/IEHTaM Ha 3aHITHAX;



— IIOATOTOBKY K BBIINOJIHEHUIO 3aJaHUM TEKYLIEH U IPOMEKYTOYHOHN arTeCTaluu.

ITokazaTeneM BiajieHUS MaTepPHAIOM CIIY>KUT YyMEHHE Oe3 KOHCIEKTa OTBEYaTh Ha BOIIPOCHI 110 TEMaM
JUCIUTUINHEI.

BaxxHo n0o0uThCA MOHMMaHMS M3y4aeMOTo MaTepHaja, a He MEXaHHYECKOTo ero 3anoMuHaHus. [Ipu
3aTPyOHEHUN H3YYCHHUS OTACIBHBIX TEM, BOIPOCOB, CIEAYEeT OOpamaTrhCsi 3a KOHCYJABTALUSMH K
[IPENoJaBaTeo.

Bo3mokeH mpoMekyTO4HBIN KOHTPOJIb 3HAHUH CTYAEHTOB B BHJE PEIICHHUS 3a7ad B COOTBETCTBUH C
TEMAaTUKOU 3aHATHIL.



NNPUJIOKEHHUE

OLIEHOYHBIE MATEPHAJIBI IO JUCLHATIIMHE (MOYJTIO)

110 HANIPABJICHUIO: MarepranoBeieHUE U TEXHOJIOTUN MaTepHaioB

Nnpo¢uJIb NOATOTOBKH: [lepcriekTuBHBIE (YHKINOHATBHBIE MATEPUATIBI
OduzTex-mkona IneKTpoHuku, @oToHnku 1 Monekynspaoit Puzuku
kadeapa xumuueckor Gu3NKN (YHKIHOHAIBHBIX MAaTePHAIIOB

Kypc: 1

KBAJM(PUKAIMA: MarucTp

CemecTpsl, HOPMBI IPOMEKYTOYHON aTTECTAIHH:
1 (ocennuit) - JIncdhepeHimpoBaHHbIH 3a4eT

2 (BeceHHMH) - DK3aMeH
PaspaGorunkm:

A.A. AHUCUMOB, KaH]l. XUM. HayK
B.B. HoBUKOB, O-p XUM. HayK



1. Komnerenunu, gopMupyemMsblie B mpouecce U3y4eHus: JUCHUILINHbI

Kox 1 HauMeHoBaHHE KOMIIETEHIINHA NHaukaTopsl JOCTHKEHHS KOMIIETEHIINH

[MK-1.1 CrnocobeH HaxoauTh, aHAIM3WPOBATH U 0000IIATH
nH(pOpMaNHIO 00 aKTyaJIbHBIX Pe3yJIbTarax UCCIeJOBAaHUN

[IK-1 CnocoGen craButh, hopmanuzoBeiBath 1 |[IK-1.2  CnocobeH  BbIABUraTb  THIIOTE3BI, CTPOUTH
pelIarh 3a/1a4u, B TOM YUCIIC pa3pabaThiBaTh U |MareMaTHUeCKUe MOAETM Ui  ONHCAaHUS  H3y4aeMbIX
HCCJICA0BATh MaTeMaTHYECKUE MOJIEIH SIBIICHUH U MPOLIECCOB, OLEHUBATh KAYECTBO pa3paboTaHHON
M3y4aeMBbIX SBJICHUH U MPOIECCOB, CACTEMHO  |MOAEIH

aHAIM3UPOBATH HAYYHBIC MPOOIEMBL, MoIy4arh [[IK-1.3 CrocobeH NpUMEHATh TeopeTHueckue u  (WIH)

HOBBIC HayIHBIC PE3YIIbTaThI 9KCIIEPUMEHTANIBHBIE METOABI UCCIEN0BAaHUI K KOHKPETHOU
Hay4yHOW 3ajadye M MHTEPIPETHPOBATH  IIOJIYYECHHBIC
pe3yabTaThl

2. Iloka3arei OLleHUBAHUS KOMIIEeTeHITHH
B pesynbrare uzydeHus QUCIUIUIMHEI « BEICOKOMOJNIEKYISPHBIE COSIUHEHMS 00yJatOUACs JOIKEH:

3HATh:
- OCHOBHBIC ()M3MYECKUE TIOIXOMABI, WCIOJIb3YeMble MNpPU HM3YYECHHH XUMHUYCCKUX TNpPEBpaIlCHHN
BEILECTBA.

yMeThb:
- TPUMEHSTH COBPEMEHHBIE METOJbl AHAIUTUYECKOTO aHajdu3a (PU3MKO-XUMHUYECKUX IPOLECCOB,
pe3yabTaToOB MPOBEICHUS HCCIICAOBAHUI C HCIOJIB30BAHUEM COBPEMEHHOTO MAaTeMaTH4eCcKOro
ammapara; JenaTh 3aKIIOYeHUs Ha OCHOBAHMM aHAJIM3a M COINOCTaBJIECHUS BCEH COBOKYMHOCTH
MMCIONINXCS JaHHBIX W TUIAHWPOBATH IOCIEAYIONIYI0 HAyYHYIO paboTy; Jenarh ONTHMAIBHBIA BHIOOD
METOJIOB JJIsl PELICHNUS TIOCTABJIECHHBIX 33/1a4.

BJIA/IeTh:
- TPUMEHSTH COBPEMEHHBIE METOJbl AHAIUTUYECKOrO aHajdu3a (PU3MKO-XUMHUYECKUX IPOLECCOB,
pe3yabTaToOB MPOBEICHUS HCCIICAOBAHUI C HCIOJB30BAHUEM COBPEMEHHOTO MAaTeMaTH4eCcKOro
ammapara; JenaTh 3aKIIOYeHUs Ha OCHOBAHMM aHAJIM3a M COINOCTaBIECHUS BCEH COBOKYMHOCTH
MMCIOLINXCS JaHHBIX U TUIAHWPOBATH IOCIEAYIONIYI0 HAyYHYIO paboTy; Jenarh ONTHMAIbHBIA BHIOOD
METOJIOB JJIsl PELICHNUS TIOCTABJIECHHBIX 3a/1a4.

3. IlepeyeHb THNOBLIX (IPHMMeEPHBIX) BONPOCOB, 32/1aHUI, TeM /ISl HOATOTOBKH K TeKylleMy KOHTPOJII0

C 1menplo0 KOHTPOJIS OCBOEHHS OOy4aroIMMHUCS Y4eOHOro Marepuana MPOBOAWUTCS YCTHBIH ONpoOC B
HayaJje 3aHATUS 110 TeME IPOIUIOHN JIEKIIMK WU B KOHIIE 3aHATHUSA IO IPOWIEHHON TeMe.

4. IlepeyeHb THNOBBIX (IPMMEPHBIX) BOIIPOCOB M TeM JJISI IPOBeACeHHUA IIPOMEKYTOYHOM aTTecTaluu
o0yvyarommxcst

Bonpocs! amns nposeieHust TudGepeHIIMPOBAHHOTO 3a4eTa!

1. 3aBucuMOCTb CBOHCTB HOJIMMEPOB OT MOJIEKYISIPHOM Macchl U IOJUAMCIEPCHOCTH.

2. CnocoObl XapaKTepUCTHKH HOJIHIUCIIEPCHOCTH MOJMMEPOB M THIIBI YCPEAHEHUS MOJEKYISAPHBIX
Macc.

3. MonekynsipHO-MaccOBO€ paclpeesieHne MPOAYKTOB MoiukoHAeHcanuu. CBsa3p Mexay MMP u
MEXaHU3MOM 00pa30BaHHS MAaKPOMOJICKYIL.

4. Cummrtele monuMepbl. Tumbel CHIMTBIX monuMepoB. DopMHpPOBaHHUE TPEXMEPHBIX CTPYKTYp B
MpOLIECCE CHHTE3a M XMMMYECKHUX IIpeBpalieHud B Makpomosekyinax. llapamerpel ceTok. Bupubl
CIIMBAIOIIMX AareHTOB M OCOOCHHOCTH CTPOCHMS CETOK. BiHsHHME THIa TONEPEeYHBbIX CBs3eil Ha
MEXaHUYECKHE CBOWCTBA CLIMTHIX 3JIaCTOMEPOB.




5. Kuakokpucramiyeckoe coctogaue (JKKC) momumepoB. bmkHuit M nanbHui mOpsSAoK. THIIBI
CUMMETPHH: CMEKTHYECKasl, XolecTepuueckasi, Hemarndeckas. Me3odaszsl. OcoOeHHOCTH MOJIIMMEPOB,
naromux JKKC. Obnactu nmpuMeHEHHs! )KUJKOKPUCTAIUIMISCKUX TONMMEPOB. MeTo/Ibl ONTHYECKON U
3NIEKTPOHHON MUKPOCKOITMHU HCCIIEJOBAHUS TOJIUMEPOB.

6. Crepeoxumuss BMC. Crpykrypa MakpoMOJEKya TIOJUMEPOB: JIMHEHHBIE, pa3BETBIEHHBIE,
JICCTHUYHBIE, IUIOCKOCTHBIE, TpexmepHble BMC u ux ocoGeHHOCTH. JleHApPUTHBIE MOIUMEpHI.
HNutepnionumepsl. OiryopeclieHTHBIA aHAJIA3 TIOJMMEPOB.

7. MUKpOCTpYKTypa MaKpOMOJIEKYJ, Pa3HO3BEHHOCTb IIOJIMMEPOB U €€ 3HAu€HUE B OIpEIelICHUU
CBOWCTB TOJIUMEPOB.

8. BHyTpumonekyi1spHOe BpalleHHe W THMOKOCTb. CpeqHHe PACCTOSHUS MEXAy KOHLIAMH LENH |
paanyc WHEPLUUH MOJIEKYJ KaK XapaKTepUCTHKU ee KoHpopmanuu. CTaTUCTHYECKUH CErMEHT LEMH.

9. OcoOeHHOCTH TEepMOIMHAMUYECKOTO IOBEICHUS MAaKpOMOJIEKY]T B pacTBOpax IO CPaBHEHHUIO C
MIOBE/ICHHEM MOJICKYII HU3KOMOJICKYJISIPHBIX BEIIECTB.

10. [onstue 06 uckiaroueHHOM oObeme. BTopoit BupmaneHbili KodpduuueHt. ® - ycnopusa. Teopus
dnopu—Xarrusca.

11. Onpenenenrie MOJEKYISIPHONH MacChl MO OCMOTHYECKOMY MABJICHHIO PACTBOPOB MaKpPOMOJEKYI.
I1.12. Onpenenenne MONEKYISIPHON MAacChl METOJIOM CBETOPACCESIHHSL.

12. Bucko3uMeTpHst Kak METOA OIIPECIEHNS MOJIEKYIIIPHOM MacChl.

13. Tenpnponukatomas xpomarorpadus u onpeneneHue MMP. TpancnoprHble MeTOOBl IS
UCCIIE0BAHMs IT0JIUMEPOB.

14. Onpenenenue MolnekyisipHoi Mmaccbl 1 MMP MeTtoom neHTpudyrupoBanHus.

15. TlpuBenmeHHas M XapaKTepUCTHYECKas BA3KOCTU. CBs3b XapaKTEPUCTHYECKOM BAKOCTH C
MOJIEKYJISIPHBIM BecoM (ypaBHeHHe Mapka —XayBHUHKa).

16. HonroBeunocts. Kunermueckas Tteopusi paspymeHusi. OCOOCHHOCTH pa3pyLICHHs TBEPIBIX
[IOJIMMEPOB U 3J1aCTOMEPOB. MeXaHU3M IUIACTUYECKOI0 U XPYIKOIo pa3pyLeHHUs.

17. OpueHTHpPOBaHHOE COCTOSHHE TOJMMEPOB. BiusiHMe opueHTanmuu Ha cBoiictBa. CrocoObl
MOJTyYEHHSI BOJIOKOH U TUICHOK.

18. PenakcallmoHHBIE SIBICHHUSI B MojuMepax. PenakcallMOHHBIA XapakTep MPOLEccoB AehopMaluu.
ITonzyuecTs U penakcanus HanpspkeHus. PenakcalioHHbIe CIIEKTPBI.

19. MexaHudeckue CBOMCTBA KPHUCTAJUIMUECKUX IMIONMMEPOB. BBITAXKKA, «XOIOAHOE TEUEHHUEY,
xapaxTep Ae(opMaOHHBIX U TEPMOMEXaHUUECKHUX KPUBBIX.

20. Bs3koTekydee COCTOSHHE MOJIMMEPOB. MeXaHM3M BS3KOTO TeUeHHUs. BiusHHEe MONEKyIspHOM
Macchl Ha TEMIIEpaTypy TEKYYECTH U BSI3KOCTb PacIlIaBa.

21. XpynkocTh NOJMMEPHBIX CTEKOJ. BiusHME XMMHYECKOIO CTPOEHUS U MOJIEKYSIPHOM Macchl
MOJIMMEPOB Ha TEMIIEPATYPY CTEKJIOBAHUS U TEMIIEPATYPY XPYIKOCTH.

22. Kpucrtainudeckoe COCTOsSHHE monuMepoB. HammonekynsipHas CTpPyKTypa KPUCTALTHYECKUX
nonumepoB. OCHOBHBIE (PU3MYECKUE METOBI aHANIN3a CTPYKTYPHI (3NIeKTpoHOTrpadusi, peHTreHorpadus
U Jip.)

23. ®dusHuKo-MexaHUIeCKHe CBOWCTBA aMOP(HBIX TIOIMMEPOB.

24. Tpu (UBMYECKUX COCTOSHHSI TIOJNMMEPOB. TepMOMEXaHHMUYECKUH METOA  HCCIEOBaHUsI.

25. CoBpeMeHHBIE MPEACTABICHHS O MOJIEKYIIPHOM CTPOEHHH MOJIMMEPOB. | MOKOCTH MaKpOMOIEKYI,
TEIUIOBOE JBWKEHME B NojuMepax. OCHOBHBIE METOIbI ONPEACICHHS XapaKTepa TeIIOBOTO JABMKEHHUS
(muPnexTpUYeCKuil, JMHAMHYECKH- MEXaHUYECKHUH U Ip.).

26. IInactudukaryst noaumepoB. OcHOBHBIE THITBI IUTacTH(UKaMu. [IpuMensemble mIacTH(GUKATOPHI.

27. 1lpupona BBICOKOIACTUYECKOTO COCTOSHUS NMOIMMEPOB. TepMOIMHAMHUKa BBICOKODIACTHYECKON
nedopmanu. Mopo30CTOWKOCTh KayqyKOB.

28. Ou3MKo-MEXaHWYECKUEe CBOWCTBA TonuMepoB. JledopmanmonHsie cBoiicTBa. Hampsbkenue,
nepopmanuss U ynpyroctb. O6o0mennas ¢opma 3akoHa ['yka, u3MepeHHE MOIYNEH YNPYrOCTH.
UneanbHoe T1utacTHYECKOE TEJO, MPOIECC Ppa3BUTHS IJIacTHYecKuX jaedopmaruii. Bnusaue
THIPOCTATUYECKOTO JaBJCHUS, TEMIIEparypel U CKOPOCTH JeQopMaluy Ha Mpenen TEeKydecTH.



29. CTpyKTypa B CBOMCTBa KPUCTAIUTMUECKUX TIOJIUMEPOB. YCIOBUSI 00pa3oBaHUsl KPUCTAIUIMYECKOTO
cocTosgHusl B monnMmepax. OCHOBHBIE THIBI KPUCTALIMYECKHUX CTPYKTYP MaKpPOMOJIEKYIN. YIIaKOBKa
LEMHBIX MOJIEKYJl B KpHcTamiax. Mopdonorus KpUCTAIMUECKUX MHOIUMepoB. JlamerspHble
kpuctasuibl. Cdeponutsl. Kpucramibl ¢ BeipsMieHHBIME 1ensaMd. CTeNeHb KPUCTAIMYHOCTH U
MeTofbl ee onpeaenenus. JledexTsl moIMMepHbIX KPUCTAIUIOB U X NIPUPOJA.

30. BreicokoanacTuueckoe cocTosiHue. OCHOBHBIE CBOMCTBAa BBICOKOJIACTUYECKOIO COCTOSHMS
nonumepoB.  Cratuctuueckas  Teopus — nedopmammu — Makpomonekyda.  CeTtouHas — Teopus
BBICOKOMIACTUYHOCTH. (OCHOBHOE ypaBHEHHE KUHETUYECKOH TEOpPUM  BBICOKOIACTUYHOCTH.
Tepmonunamuka aedopmanun actoMepoB. TemoBbie 3QQexTs! mpu aedopmanun. Kpucrammuzanus
AIIACTOMEPOB MPH JeOopMaIInH.

31. Toptouects mnomumepoB u IIKM. OcHOBHBIE mpoLECcCHl, NPOTEKAIOUIME IPU TOPEHUU B
KOHJICHCUPOBaHHOW W Tra3oBod  (¢azax. MeTofpl CHIKCHHS W  TOBBIIICHHS TOPIOYECTH.

32. OcHOBHBIE TPU3HAKKA PA3BETBICHHBIX IOJUMEPOB M METOABI CHHTE3a, WX KOoH(purypauusa (Ha
YPOBHSIX 3B€Ha, 1IN, IPUCOEANHEHNUS 3BEHBEB, IPUCOEANHEHUS OJIOKOB) U KoH(popmanus. DaKkTopsl,
omnpenengomue KoHpopMaunoHHble mnepexonbl. CTpykTypHas MoauduKanuss ¥ HaIMOJEKYIsApHas
cTpykTypa. CBepXpa3BeTBIECHHbIE MOJIMMEPHI U JCHIPUMEPHI, UX CHHTE3 U OCOOCHHOCTH CTPOCHUS.

33. Temnodusuueckre MeTOAbl HCCIeAOBaHUsS nonuMepoB. Junaromerpusa. HuddepeHumanbHbIin
TepMuueckui ananus. Kanopumerpus.

Bomnpocs! k 3k3aMeHy:

1. TlonaTHe pa3HO3BEHHOCTH B MOJUMEPHOM XMMHM. Pa3HO3BEHHOCTH MOJIMMEPOB U €€ BIHMSHUE Ha
CBOICTBA MOJINMEPOB.

2. OcHoBHbIe MOHATHS mosuMepHO xumun. [lomumepromonoru. Ilonumepananorun. MonekynspHas
Macca nonuMmepa u kKodhGUIMeHT nonuMepuzanui. Mosekyna u 3BeH0. OCOOCHHOCTH ATHX MOHSITHH.
[omuaucnepcHocts BMC. Metoabl omnpeneneHusi CpeaHEeBECOBON U CPEIHEUNCIOBON MOJICKYISIPHON
Macchl. [Tonmumeps! 1 0JMroMepsl.

3. Xumndeckass Moau(uKanus MoauMepoB. Mcronb30BaHne XUMHUYECKUX PEAKLUI MaKpOMOJIEKYI JUIs
XUMHYECKOTO W CTPYKTYPHO-XHMHYECKOTO  MOAM(DUIUPOBAHMA  IOJIMMEPHBIX  MaTepUasoB.
Peaknmonnasi cmocoOHOCTh (DYHKIIMOHAIBHBIX TPYMNI MaKpPOMOJEKyl. DQPQEeKTsl Ienu U COoceaHEeH
IpymIbl, KOHQUTYPaLMOHHBIE U KOH(QOpPMalUuOHHBIE 3PQexThl. KoMmo3snunoHHas HEOAHOPOIHOCTb.

4. Peakuum JeCTPyKUMH BBICOKOMOJICKYJSIPHBIX coeauHeHU. OCHOBHBIE BHUABI JECTPYKLHH:
XMMHUYECKasi, TEpPMUUECKasi, TEPMOOKHCIUTENbHAS, (OTO- 1 MexaHn4yeckas. CTapeHne U CTaduIn3anus
BBICOKOMOJICKYJIIPHBIX COCTUHEHUH.

5. Crioco0Obl NOMy4eHus! IPUBUTHIX U OJIOK-COMOTUMEPOB.

6. BHYTpUMONEKYISpHbIE PEaKIMH B TOJMMEPHBIX Lenix. BHyTpuMmonexkymspHas UUKIH3aLHUA U
[IOJIyYEHHE TEPMOCTOMKHUX IIOJTMMEPOB.

7. Peakumu CTPYKTypUpOBaHHsS MOJMMEPOB M MX OCOOCHHOCTH. M3MEHEeHHE CBOWCTB MOJMMEPOB B
pesyabrare CTPYKTypHpOBaHHA. MEXMONIEKYJIIpHbIE PEakUUd M 00pa30BaHHE TPEXMEPHBIX CETOK.
Bynkanuzanus kayaykoB. TepMopeakTUBHBIC TIOTUMEPHI.

8. CoBMecTHas nonukoHaeHcanus. OCOOEHHOCTH Mpolecca B Cilydyae paBHOBECHOH W HEPaBHOBECHOM
[IOJIMKOH/ICHCALIUH.

9. 3aKOHOMEpPHOCTH HEPABHOBECHO MOIMKOHACHCAIINH.

10. AxuenTopHO-KaTaJTUTHYECKas TOIUKOHICHCAITHS.

11. HepaBHOBecHasi MOJUKOHJEHCANMs. THUIBI HEPABHOBECHBIX peakimii. CrocoObl MpoBeaeHUs
HEPaBHOBECHOH MOJIMKOHCHCALINH.

12. PaBHOBecHas TMOJMKOHJEHCAaUMs. MexaHu3M paBHOBECHOM  MonUKOHJeHcaluu. Ponb
JNECTPYKTUBHBIX PEAKIUH B PaBHOBECHOM IOJIMKOHIECHCALMU. 3aBUCUMOCTb MOJIEKYJSIPHON Macchl
MOJIMMEPa OT COOTHOIICHUSI MCXOAHBIX MOHOMEPOB; MPAaBHJIO HEIKBUBAJICHTHOCTH (PYHKIHMOHAIBHBIX
rpymn. CriocoObl NPOBEICHUS PAaBHOBECHOM MOIMKOHAECHCAIINH.

13. CononumMepusanus, €e MEXaHU3M M OCHOBHBIC 3aKOHOMEPHOCTH, MX (pu3nueckuil cMbicia. CBS3b
CTPOEHHSI MOHOMEPOB C UX PEAKIIMOHHON CIOCOOHOCTHIO. BiusiHue cpenibl, JaBIeHUs U TeMIeparyphl.
14. CnocoObl npoBeAicHNs paguKaIbHON monuMmepusanun. [lomumepusanus B Macce, moimmepu3anus B
pacTBope, CYCHEH3MOHHasi M SMYyJIbCHOHHAs monumepusanus. llomumepusaunuss B TBepmoil (ase.
BnusHue cnioco0a mpoBeneHus] MOAMMEPHU3AH Ha MOJICKYJSIPHYIO Maccy M MOJIEKYJIPHO-MacCOBOE
pacrpeneneHue nojimMmepa.



14. CriocoObI poBeicHUsT paiuKaIbHON monuMepu3anun. [lomumepuzanus B Macce, moimMepr3aius B
pacTBope, CYCIICH3WOHHas M OMYJIbCHOHHas monuMepusanus. [lommvepusanus B TBepmoil (ase.
BrnusiHre criocoba mpoBeeHus] MOTMMEPHU3aIii Ha MOJICKYJSIPHYIO Maccy U MOJEKYJISIPHO-MacCOBOE
pacrpeaeneHie noaumMepa.

15. VMlonHO-KOOpAMHANIMOHHAS TONMMepu3anus U ee ocobenHoctu. Karammsaropsr [{urnepa—Harra.
HNonHo-koOpaArHAIIMOHHAS TTONMMEpPU3aldg Ha JUTHEBBIX Karajlnuzaropax. MeTaIoeHOBbIN KaTallus,
MEXaHHM3M U KMHEeTHKa peakiuii. CTepeoperysspHbIe MOJIMMEPHI U YCIIOBUS UX MOyYCHHUS. MeXaHu3M
cTepeocnenupuaeckoi MoJIMMepPH3alIHH.

16. MexdazHast MOTUKOHICHCAIHS.

17. TlonukoHaEHCAIUS B pacTBOPE.

18. TpexMepHast MOMMKOHACHCALIHSL.

19. BnusiHue cTpOEHHWs MCXOJHBIX BEIIECTB HAa WX CIOCOOHOCTh K TMONMKOHJCHcanuu. lIpaBuio
HEIKBUBAICHTHOCTH (PYHKIIMOHAIBHBIX TPYIIIL.

20. Crioco0bI IPOBEACHMS TTIOJIMKOHICHCAITHH.

21. Buapl nonuxonaeHcauuy. OCHOBHBIE XUMMUYECKHE pEaKLUH, MPUBOASIIUE K I1OJyYEHUIO
MTOJINKOH/ICHCAIMOHHBIX MOMUMeEpOoB. DyHKIIMOHANBHOCTH MOHOMEPOB, OJINTOMEPOB M €€ 3HaYCHUE.
PeaxinonHas criocoOHOCTh (PyHKIMOHANBHBIX Ipymin. Karanus3aTopsl.

22. Karmownas mnommMepusanusa. llpuHnumer mombopa W AEWCTBHA — KaTanm3aropoB. Pounb
COKaTaJln3aropa. JJIeMeHTapHble CTaAuU peakuuu. Posib pacTBOpuTeNs U NPOTUBOMOHA B KATUOHHBIX
nporueccax.

23. AHuOHHas mnonuMepu3anus. TWIBl Karaau3aTropoB W NPUHLUUIB HX 0TOOpa. OcobGeHHOCTH
AHWOHHOM IOJIMMEpU3aLUU.

24. PagukanbHas nonuMepusanud. MexanusM. KuHetmka. HMDMHpoBaHME — paguKalbHON
MOJIMMEPU3alMi, WHTHOUTOPBl M PETYIATOPbl PAAMKAIBHOW IMoJauMepu3anuu. MOHOMEpHI, CBA3b
CTPOCHHS U PEaKLIMOHHOM CIIOCOOHOCTH.

25. Bupasl nomuMepuzanud. TepMonnHaMudeckas BO3MOXHOCTh IPOLECCOB IMOJIMMEPU3aLUU.
MoHOMepBI, CBSI3b CTPOSHUS C PEAKIIMOHHON CIIOCOOHOCTBIO.

26. 3aBUCHUMOCTb CBOWCTB MOJMMEPOB OT MOJIEKYISAPHOM MacChl W TOJUAMCIEPCHOCTH.

27. CnocoObl XapaKTepUCTHKH MOJUAUCIECPCHOCTA MOJIMMEPOB M TUIBI YCPETHEHHUS MOJIEKYJISIPHBIX
Macc.

28. MonekynspHO-MaccoBO€ paclipeiesieHHe MPOAYKTOB nonukoHaeHcanud. Csa3p Mexay MMP u
MEXaHU3MOM 00pa30BaHHS MAaKPOMOJICKYIL.

29. Cmmwmrtble monuMmepbl. TUNbl CHIMTHIX TOAMMEpPOB. DOpPMHPOBAHUE TPEXMEPHBIX CTPYKTYp B
MPOLIECCE CHHTE3a M XMMMYECKHUX IIpeBpalieHud B Makpomodsekynax. llapamerpel ceTok. Bupubl
CIIMBAIOIIMX AareHTOB M OCOOCHHOCTH CTPOCHMS CETOK. BiHsHHME THIa TONEPEeYHBbIX CBs3eil Ha
MEXaHUYECKHE CBOMCTBA CLIMTHIX 3JIaCTOMEPOB.

30. XKunkokpucrammdeckoe cocrosaue (JKKC) momumepoB. brmvkanii m gansHui mopsaok. Tumbl
CUMMETPHH: CMEKTHYECKasl, XolecTepuueckasi, Hemarndeckas. Me3odaszsl. OcoOeHHOCTH MOJIIMMEPOB,
naromux JKKC. Ob6nactu nmpuMeHEHHs! )KUJKOKPUCTAIUIMISCKUX TONIMMEPOB. MeToJIbl ONTHYECKON U
3NIEKTPOHHONH MUKPOCKOITMHU HCCIIEJOBAHUS TOJIMMEPOB.

31. Crepeoxumuss BMC. CrpykTypa MakpOMOJIEKyNl TIOJIMMEpPOB: JHHEIHbIE, pa3BETBIEHHbBIC,
JIECTHUYHBIE, IUIOCKOCTHBIE, TpexmepHble BMC u ux ocoGeHHOCTH. JleHApPUTHBIE MOIUMEpHI.
HNutepnionumepsl. OiryopeclieHTHBIA aHAJIA3 TIOJMMEPOB.

32. MUKpOCTPYKTYpa MakpOMOJIEKYJ, Pa3HO3BEHHOCTb IIOJIMMEPOB M €€ 3HAUEHHUE B OIpPEIesICHUU
CBOWCTB TOJIMMEPOB.

33. BHyTpumonekyi1spHOe BpamieHne W ruOkocts. CpeqHue pacCTOSHMS MEXIy KOHIIAMH LEeNH |
paanyc WHEPLUUH MOJIEKYJ KaK XapaKTepUCTHKU ee KoHpopmanuu. CTaTUCTHYECKUN CErMEHT LEMH.

34. OcoOEHHOCTH TEPMOJMHAMUYECKOTO TIOBEACHUS MAaKpOMOIIEKYJ B PacTBOpax IO CPAaBHEHHUIO C
MOBEICHUEM MOJIEKYJI HU3KOMOJIEKYIJISIPHBIX BEIIECCTB.

35. llonsarue 06 uckiaroueHHOM oObeme. BTopoil BupmaneHbill KodpuuueHt. ® - ycnoBus. Teopus
®nopu—Xarrusca.

36. OmnpeneneHne  MOJEKYISIPHOM  Macchl MO  OCMOTHYECKOMY  JIaBJI€HHIO  PacTBOPOB
MakpomoJekyi.OnpeaenaeHne MOJIEKYISIPHOI MacChl METOJIOM CBETOPACCESHUSL.

37. Bucko3uMeTpus Kak METOJI OIIPEAEIICHUSI MOJIEKYJIIPHOM MaCCHI.

38. Tl'enbmponukatomias xpomarorpadus wu onpeneneHue MMP. TpancnoprHble MeToabl IS
UCCIIE0BaHUs IT0JIUMEPOB.



39. Ompenenenue MolnekyisipHoi Maccbl 1 MMP MeTonom neHTpudyrupoBaHus.

40. IlpuBexeHHass W XapakTepucThdeckas BS3KOCTH. CBS3b XapaKTEPUCTUYECKOW BSI3KOCTH C
MOJIEKYJISIPHBIM BecoM (ypaBHeHHe Mapka —XayBHUHKa).

41. HomroBeunoctb. Kunermueckass Teopus paspyuieHus. OCOOCHHOCTH pa3pyLICHHsS TBEPABIX
IIOJIMMEPOB U 3J1aCTOMEPOB. MeXaHU3M IUIACTUUYECKOI0 U XPYIKOIo pa3pyLeHHUs.

42. OpueHTHpPOBaHHOE COCTOSHUE TONUMEPOB. BrusiHue opueHTanmuu Ha cBoiicTBa. CrocoObl
MOJTyYeHHS BOJIOKOH U TJICHOK. 43. PenakcalluOHHBIC SIBJICHUS B MTOJUMEpax.
PenakcarnmonHsiii  xapaktep mporeccoB nedopmanud. llom3ydecTb u penakcaiysi HarpsHKEHHS.
PenakcanimoHHbIe CLIEKTPBI.

44. MexaHUYECKHE CBOWCTBA KPUCTAUIMYECKUX IIOJIMMEPOB. BBITSDKKA, «XOJIIOOHOE TEUCHHEY,
Xapakrep Ae(hOpMAMOHHBIX U TEPMOMEXAHNUECKUX KPUBBIX.

45. Bs3KoTeKyuee COCTOSIHHE IOJUMEPOB. MexaHHM3M BS3KOTO TeueHHus. BinsgHue MoJexymspHO#
MAacchl Ha TEMIIEPAaTypy TEKYYECTH U BSI3KOCTb PACILIaBa.

46. XpynKkoCTh MOJUMEPHBIX CTEKOJ. BiHMsSHHE XWMHYECKOTO CTPOCHHUS U MOJICKYISIPHOW MacChl
[IOJIMMEPOB HA TEMIIEPATYPY CTEKJIOBAHUS U TEMIIEPATYPy XPYIKOCTH.

47. Kpucrtajmmuyeckoe COCTOSHHE NOJIMMEpoB. HaamomekynspHas CTPYKTypa KpUCTATMYECKHX
nonumMepoB. OCHOBHbIE (PU3NUECKUE METO/IbI aHAJIM3a CTPYKTYPHI (ANeKTpoHOrpadusi, peHTreHorpadus
u 1p.)

48. du3uKo-MexXaHUUECKHE CBOWCTBA aMOP(HBIX TOIUMEPOB.

49. Tpu (UBNYECKUX COCTOSHHUS TOJIMMEPOB. TepMOMEXaHMYECKUH METOA  HCCIECJOBaHUSI.

50. CoBpeMeHHbIE MPEACTABICHUS O MOJICKYJIIPHOM CTPOCHUU MOTUMEPOB. | MOKOCTH MaKpOMOJIEKYI,
TEIJIOBOE JIBIKEHHUE B mosuMepax. OCHOBHbBIE METOIBI OIIPENETICHHs XapaKTepa TEMI0OBOTO JBHKEHUS
(MMPNIEeKTpUYECKUA, TUTHAMIYECKU- MEXaHMISCKUH U Jp.).

51. Ilnactudukanus nonumepoB. OcHOBHbIE TUITH MacTudukanuy. [IpuMensemsie macTuUKaTOPHI.

52. Tlpupona BBICOKOAIACTUYECKOTO COCTOSHHS TONMMEpPOB. TepMOIWHAMHUKA BBICOKODIACTHUECKOM
nedopmannu. Mopo30CTORKOCTh Kay4yKOB.

53. @usuKo-MeXxaHWYEeCKHe CBOMCTBa monuMepoB. Jlegopmanuonnsie cBoiicTBa. Hampsixenue,
nepopmanuss U ympyroctb. O6o0mennas ¢opma 3akoHa [yka, u3MepeHHEe MOMYJeH YNPYrOCTH.
UneansHoe miacTUUECKOE TEJNO, MPOLECC pa3BUTHS IJIacTUYeCKuX aAedopmanuil. Brumsaue
THPOCTAaTUYECKOTO JaBJIEHUs, TEeMIIEpaTypbl W CKOPOCTH JedopMany Ha Mpeaesa TEeKydecTH.

54. CrpykTypa ¥ CBOMCTBA KPUCTAJUIMYECKUX MOJMMEPOB. YCIOBHS 00pa30BaHUS KPUCTAJUIMIECKOTO
COCTOSIHMS B moiuMepax. OCHOBHBIE THUIBI KPUCTAUIMUECKUX CTPYKTYP MaKpOMOJIEKYN. YIaKoBKa
HEMHBIX MOJIEKYJI B KpHcTawiax. Mopdonorus KpUCTaTMUECKUX MNOIUMEpOB. JlameinsipHble
kpuctamisl. Cheponutsl. Kpucramiel ¢ BeIIpsMiIeHHBIME LensMH. CTeneHb KPUCTAUIMYHOCTH H
MeTo/IbI ee omnpeaeneHus. JledexTsl moIMMepHbIX KPUCTAIUIOB U MX MPHPOJA.

55. Beicokoanactiuueckoe cocTtosiHue. (OCHOBHBIE CBOMCTBA  BBICOKOAJIACTUYECKOTO  COCTOSIHUS
nonmumepoB.  Craructuueckas  Teopus  Jgedopmanuu  Makpomosiekyn.  CerodHas — TeopHs
BBICOKOTACTHYHOCTH. OCHOBHOE YpaBHEHHE KHHETHYECKOW TEOPUU  BBICOKOAIACTUYHOCTH.
Tepmonunamuka aedopMaiuu nacroMepoB. TermnoBeie d3QQexTsl mpu aedopmaryn. Kpucrammmzanms
AIIACTOMEPOB MPH J1e(hOPMAITHH.

56. Toprouectp mnonmumepoB u IIKM. OcHOBHBIE IIpoliecChl, NPOTEKAloNle MpU TOPEHHH B
KOH/JICHCHPOBAaHHOM ¥ Ta30BOM (azax. MeTonsl CHW)KEHHS W TOBBIIICHUS TOPIOYECTH.

57. OcHOBHbIE NpPHU3HAKU PA3BETBICHHBIX IOJMMEPOB M METOIbl CHHTE3a, UX KOHOUrypauus (Ha
YPOBHSIX 3BEHA, LIENH, TPUCOCTUHEHNS 3BEHBEB, IPUCOEANHEHHS OJIOKOB) M KOHpopmanus. DakTopsl,
omnpezaessonie KoHpopMaoHHele nepexonsl. CTpykTypHas MoauHUKanus M HaJAMOJIEKYJspHAas
cTpykTypa. CBepXpa3BEeTBICHHBIC MOJUMEPHI U ACHAPUMEPHI, UX CHHTE3 U OCOOCHHOCTH CTPOCHHS.

58. Terutodusudeckre MeTOAbl HCCleAoBaHMs TonuMepoB. Junmaromerpus. uddepeHnmanbHbIi
TepMudeckuil ananus. Kamopumerpus.

[IpumMepsl 3K3aMEHALMOHHBIX OUJIETOB.
IIpumep 1.
1. TpexmepHast MOJUKOHICH AL



2. PenakcaluoHHbIe SIBICHUS B TIONHMMEpax. PenakcallMOHHBIA XapakTep MpoieccoB JedhopMaluy.
[Ton3ydecTs U penakcanys HapsHKeHHs. PerakcalimoHHbIE CIIEKTPBI.

[Ipumep 2.
1. CiocoObI IpOBEICHUS TTOIUKOHCHCAITHIH.
2. Tpu (QUBMYECKUX COCTOSHHS TMOJUMEPOB. TepMOMEXaHUYECKHA METOJ  HCCIICIOBAHUS.

Kpurepun onennBanus
Onenka ormuuao 10 OamnoB - BBICTABJISIETCSl  CTYACHTY, IIOKa3aBIIEMy BCECTOPOHHHUE,
CHUCTEMaTU3UpPOBaHHbIC, [IyOOKHE 3HAaHUS Y4YEOHOW NPOrpaMMbl TUCLMIUIMHBI, MPOSBISIOMIEMY
MHTEpeC K JaHHOW MPEeAMETHOH 001acTH, MPOJEeMOHCTPUPOBABIIEMY YMEHHE YBEPEHHO M TBOPYECKU
MPUMEHSATh UX Ha NPAKTHKE NMPH PELICHUH KOHKPETHBIX 3afa4, CBOOOTHOE U PaBUIbHOE 00OCHOBAHHE
HPUHATHIX PELICHAMN.
Ouenka ommMyHO 9 OamuoB -  BBICTABISETCA  CTYHACHTY, IIOKa3aBIIEMy BCECTOPOHHHE,
CHUCTEMaTH3UpPOBaHHbIC, IIyOOKHE 3HaHMA Y4eOHOW MpOrpaMMbl JUCLUUIUIMHBI U YMEHUE YBEPEHHO
INPUMEHATh X Ha NPAaKTHKE MPU PeIleHNH KOHKPETHBIX 3a71a4, CBOOOIHOE U MPaBUIbHOE 000CHOBAHHUE
NPUHSATHIX PEIICHUH.
Onenka ommyHO § OamioB - BBICTAaBJIIETCS CTYHCHTY, IIOKa3aBIIEMY BCECTOPOHHHUE,
CHCTeMaTH3UPOBaHHbIE, ITyOOKHE 3HAHUS y4eOHON MPOrpaMMbl JUCLUIUIMHBI U yMEHHE YBEPEHHO
NPUMEHATh MX Ha MPAKTHKE MPU PEHICHNH KOHKPETHBIX 3a]ad4, MPaBUIbHOE 000CHOBAaHHME MPUHSTHIX
pelIeHni, ¢ HEKOTOPbIMU HEZ0UeTaMu.
Onenka xopomio 7 0ajioB - BEICTABIISIETCS CTYACHTY, €CJIM OH TBEPJO 3HAET Marepuall, TPaMOTHO U 1O
CYILECTBY M3JIaraeT €ro, ymMeeT HPUMEHATh IOJY4YCHHbIC 3HAHUS Ha NPAKTHKE, HO HEAOCTATOYHO
rpaMOTHO 00OCHOBBIBAET MOITYUYCHHBIEC PE3YIIBTATHI.
Ouenka xopoio 6 6ajIoB - BBICTaBISAETCS CTYIACHTY, €CIIM OH TBEPO 3HAET MaTepHaj, IPaMOTHO H I10
CYLIECTBY M3JIaraeT €ro, yMeeT NPUMEHSITh NOITY4YCHHbIC 3HAaHHUSI Ha MPAKTUKE, HO JOIMYCKAeT B OTBETE
WIN B PELLICHNH 3a]1a4 HEKOTOPbIe HETOYHOCTH.
Onenka Xopomio 5 6ayuIoB - BBICTABISIETCS CTYACHTY, €CJIM OH B OCHOBHOM 3HAeT MaTepuall, FPaMOTHO
U TI0 CYIIECTBY M3JIaraeT €ro, yMeeT INPUMEHATH MOJyUYCHHbIC 3HAHUS Ha MPAKTHUKE, HO JIOMyCKaeT B
OTBETE WJIH B PELICHUH 3a]a4 JOCTATOYHO OOJBIIOE KOJIMYECTBO HETOYHOCTEH.
Onenka ynoBieTBOpUTENbHO 4 Oamja - BBICTABISACTCS CTYHCHTY, IOKa3aBlIeMy (parMEeHTapHBII,
pa3pO3HEHHBII XapakTep 3HAHUM, HEJIOCTATOYHO MpaBHUJIbHBIE (OPMYIUPOBKH 0a30BBIX MOHSITHH,
HapyILIEHUs JIOTHYECKOW MOCIIEeIOBATEIILHOCTH B M3JIOKEHUH IPOTPAMMHOTO Marepuaia, HO MPHU 3TOM
OH OCBOWJI OCHOBHBIC Pa3Jieiibl yueOHOW NMpOrpaMMBbl, HEOOXOAMMBIE Ul JaJbHEeHIIero oOy4eHus, U
MOYKET MIPUMEHSTH MOJTy4YeHHbIE 3HAaHUA 110 00pa3ily B CTAHJAPTHON CUTYyallnH.
OneHka yaOBIETBOPUTENbHO 3 Oajla - BBICTABIACTCS CTYHCHTY, IOKa3aBlIeMy (parMeHTapHBII,
pPa3po3HEHHBIH XapakTep 3HAHWM, JOomycKaronlemy OmHOKH B (POpMyIHpoBKax 0a30BBIX MOHATHH,
HapyIIEHUs] JIOTUYECKOH TI0CIEeI0BAaTeIbHOCTH B H3JIOKEHMHM IPOrPaMMHOIO Marepuaia, ciaalo
BJIaJIeET OCHOBHBIMHU pa3jesiaMH y4eOHOW MporpaMmbl, HEOOXOAUMBIMHE JUTS JaJIbHEHIero o0y4eHus U
C TPYZIOM IIPUMEHSIET [TOJyYCHHbIE 3HAHUS AaKe B CTAHAAPTHOW CUTYalHH.
OneHka HEyJOBJIETBOPUTENIBHO 2 Oalia - BBICTABISIETCS CTYACHTY, KOTOPBI HE 3HAaeT OOJNbIIEH YacTH
OCHOBHOTO COJEp)KaHUs y4eOHON IporpaMMbl JUCHMIUIMHBI, JONyCKaeT rpyOble OmUOKH B
(hopMyIIMpOBKaxX OCHOBHBIX MPHUHIUIIOB M HE YMEET HCIIOJIb30BaTh MOMyUYEeHHBIC 3HAHUS MIPH PELICHUU
THUIIOBBIX 33/a4.
OrneHka HEYOBJIETBOPUTENbHO | Oaiul - BBICTABIAETCS CTYACHTY, KOTOPBIH HE 3HA€T OCHOBHOTO
cozep)kaHusl y4eOHOH MporpaMMbl IUCLUILIUHBI, JOIycKaeT rpyOeiimne ommOKy B (HOPMYIUPOBKAX
0a30BBIX MOHATUH JUCLUIUIMHBI U BOOOIIE HE HMMEET HABBIKOB PEIICHUS THIIOBBIX MPAKTUYECKHX
3ajay.

5. MeTonuueckne MaTepuajbl, onpeneasonie Npoueaypsbl OeHUBAHUA 3HAHUI, YMEeHH, HABBIKOB H
(W1M) oNbITA AESITEILHOCTH

[Tpu npoBenennu yctHoro auddepeHnpoBaHHOTo 3aueTa o0y4JaroniemMycs npenocrasisiercs 30 MUHYT
Ha moarotoBKy. Ompoc oOyuwatomierocs mo Oujery Ha YCTHOM JIU(GQEpEeHIIMPOBAHHOM 3a4eTe He
JOJDKEH TPEBHIATh OHOTO aCTPOHOMHYECKOTO Yaca.

[Tpu mpoBexeHUH yCTHOTO dK3aMeHa oOydaromieMycst mpegocTasisiercss 1 yac Ha moarotoBky. Ompoc
o0yyJarolierocsi Ha 5k3aMeHe He JIOJDKEH NPEBBIIATh OJJHOTO aCTPOHOMHUYECKOTO Yaca.



