degepaibHOE TOCYIAPCTBEHHOE ABTOHOMHOE 00pa3oBaTe/ibHOe
y4peKIeHne BhICIIEro 00pa3oBaHus
«MOCKOBCKHI (PU3HKO-TEXHUYECKHUH HHCTHTYT
(HaLMOHAJILHBIN HCCJIEN0BATEIbCKHI YHHBEPCHTET))

YTBEPKAEHO

JupexTop pu3TEeX-IMIKOJIbI

3JIeKTPOHHUKH, JOTOHMKHU U

MOJICKYJISIPHOH QU3UKH
B.B. UBanoB

Pabouast nporpamMma JMCIMIIMHBI (MOXYJIsT)

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 (OpMHPOBaHUS (DyHIAMEHTAJbHOM HAy4YHOW AWCHUILIMHBI '"BBICOKOMOJIEKYISpHbIE
COeIMHEeHHUs" 3aKJII0YaeTcs a TOM, 4TO IOJUMEPHOE COCTOSIHHME - 0cobas (opma CyliecTBOBAHUS BEILECTB,
KOTOpasi B OCHOBHBIX (M3MYECKMX W XUMHUYECKHX NPOSIBICHUSIX KA4eCTBEHHO OTJIMYaeTCs OT
HU3KOMOJIEKYJISIPHBIX BemecTB. [103ToMy ImIaBHOe BHHMaHHE B Kypce YAENSeTCs pacCMOTPEHHIO OCHOBHBIX
CBOWCTB BBICOKOMOJICKYJISIPHBIX COCIMHEHHH OTIIMYHBIX OT CBOMCTB HU3KOMOJEKYJIAPHBIX BemecTB. C onHOM
CTOpOHBI, OONIBIINE pa3Mephl U IETHOE CTPOCHHE MAKPOMOJIEKY 00yCIaBIMBAIOT MOSIBICHUE PANA BaXKHBIX
crneun(uIecKux CBOMCTB, KOTOPBIE OMPEAEISIOT MPAKTHUYECKYIO LEHHOCTh MOJIMMEPOB KaK MaTepHuajoB, a
TaKxke UX Omonormueckoe 3HaueHue. C Ipyroil CTOPOHBI, XUMHUYECKUE MPEBPALICHNUS U CHHTE3 MOJIMMEPOB
OCYILIECTBIISIFOTCS B Pe3yJbTare psifa OOBIYHBIX XMMHYECKUX PEAKIHA XOPOIIO M3BECTHBIX U3 OPraHUYEeCKON
XUMHUHM HHU3KOMOJICKYJSPHBIX coenumHeHuil. OpHako, ydacTHe B OTHX pEaKIUAX MaKpOMOJIEKYI,
MaKpOpaJIuKaIoB, MAKPOMOHOB BHOCUT Ka4Y€CTBEHHO HOBBIE aCIEKThl B PACCMOTPEHHE OOBIYHBIX XUMHUYECKHX
pEeaKuui.

3amaun Kypca:
* O3HaKOMJICHHE OOYYalOIINXCs C IMPEIMETOM, IPUHIUIIAMU, METOAAMH M MOJEJISIMU XUMHUYECKOH (pusuku;"

* npuoOpeTeHHe OOYYaIOUIMMHCA TEOPETUYECKUX 3HAHHM, NMPAKTHYECKHX YMEHHMHA M HABBIKOB B 001acTu
HCCIIeI0BaHUI MOJIEKYISIPHBIX CUCTEM;"

* OKa3aHHE KOHCYJbTAIMH M MOMOINM OOYyYalolUMCsI B MPOBEJACHUU HX COOCTBEHHBIX TEOPETHUECKUX U
AKCIIEPUMEHTAIIBHBIX UCCIIeIOBaHU."

[To pesymbTaram 0cBOEHUS Kypca CTYICHT JOJKEH:
3HaTh:
- OCHOBHBIE (PU3WYECKHE TOAXOMBI, UCIONB3YEMbIC NMPU M3YYCHHH XHMHUYECKHX IPEBPAIICHUN BEIIEeCTBA.

YMeTs:

- IPUMEHATh COBPEMEHHBIE METO/Ibl AaHAJTUTUUECKOTO aHaIN3a (PU3MKO-XUMHUYECKUX MPOIECCOB, PE3YyJIbTaTOB
MIPOBEJCHUS HCCIEJOBAHUM C HCIIOJIB30BAHMEM COBPEMEHHOIO MAaTeMAaTHYECKOrO ammapara; [Jenarhb
3aKJIIOYEHUSI HAa OCHOBAaHMM aHAJIM3a U COIOCTABICHUS BCEHl COBOKYINHOCTHM MMEIOLIMXCS JaHHBIX U
IUTAHUPOBaTh TMOCIEIYIOIIYyI0 HaydHyio paloTy; jAelarh ONTHMAaJbHBIA BHIOOpP METONOB MJISl PEICHUs
[IOCTABJICHHbIX 3a/Jay.

Bnaners:

OCHOBHBIMU NIPUHIUIIAMH UCTIOIB30BaHUS (PyHAaMEHTAIBHBIX HAYYHBIX 3HAHUH B cepe mpodeCcCHOHAIBHOM
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 "BbpICOKOMONIEKYIApHBIE COENWHEHUS" SIBIAETCA 3HAKOMCTBO CTYIEHTOB C OCHOBAMH

HayKH O TIOJIMMEpax H €€ BaXHEHIIMMH TNPAKTUYSCKUMH TPUIOKCHUSIMH, 3HAaHHE KOTOPBIX
HEOOX0IMMO KaXKIOMY XUMHUKY, HE3aBUCUMO OT €ro TOCIeAYIoNIeH Y3K0H crierrann3anim.

3agauu AU CHUIIHHBI



*  O3HAKOMJICHHE OOyYaroUIMXcs C MPEeIMETOM, MPUHIUIAMH, METOJAMH U MOJEISIMA XUMHUYECKOM

¢buzuky;

*  mpuobpeTeHre OO0y4alOIIMMHUCSA TEOPETHUYECKUX 3HAHUH, MPAKTHUYECKUX YMEHUH W HaBBIKOB B
00JIacTH UCCIIeI0OBAHUH MOJIEKYIISIPHBIX CUCTEM;

* OKa3aHWE KOHCYJBTAIMH U MOMOIIK 00yYaroIuMcs B IPOBEJICHUN UX COOCTBEHHBIX TEOPETHUECKUX

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

IIK-1.1 CrocobeH HaxXomuTh, aHAIM3UPOBATh U 0000IIATH
nHpopMaIrio 00 aKTyalbHbIX pe3yabTraTax UCCIeI0BaHUN

IIK-1.2 CnocobeH BbyIBHTaTh  THIIOTE3bl, CTPOUTH
MaTeMaTH4ecKue MOACTH JUI ONHCAHUS H3y4aeMbIX
SIBIICHUI W MIPOIIECCOB, OIICHUBATh KAYECTBO Pa3padOTaHHON
MOJENN

[IK-1.3 CrnocobeH NpUMEHATh TeopeTHdecKue | (WJiIu)
SKCIIEPUMEHTAIbHBIE METOJIbI UCCIENOBAHUN K KOHKPETHOU
HAay4YHOM 3a7ad€ W HWHTEPOPETHUPOBATH  MOJIYUYCHHBIC
pe3yabTaThl

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

3HATb.

- OCHOBHbIC (PU3UUECKUE IOAXObI, MCHONb3yeMble INPH H3YyYCHHH XHMUYECKHUX MPEBPALICHUM

BELIECCTBA.
YMETB:

- TPUMEHSTh COBPEMEHHBIE METOIbl AHAJUTUYECKOTO aHaln3a (PU3HKO-XUMHUYECKHX MPOIECCOB,
pE3yNbTaToB IPOBEACHUS HCCIENOBAHUNM C HCIOJIb30BAHUEM COBPEMEHHOIO MAaTeMaTH4eCKOro
anmapara; JAenarh 3aKIIOUEHUs Ha OCHOBAaHMM AHAIM3a W COINOCTABIEHUS BCEHl COBOKYNHOCTH
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 IPOBEACHUS HCCIENOBAHUNM C HCIOJIb30BAHUEM COBPEMEHHOIO MAaTeMaTH4eCKOro
anmapara; JAenarh 3aKIIOUEHUs Ha OCHOBAaHMM AHAIM3a W COINOCTABIEHUS BCEHl COBOKYNMHOCTH
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 MakpoMOJIeKylibll ¥ HUX IOBEICHUE B 12 5

pacTBopax
4 [TonumepHsbie Tema 12 5




5 XHMMHAYECKHE CBOMCTBA M XUMHUYECKHE 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

OCHOBHBIC TIOHSATHS U OIpPEICNICHUS: IMOJIUMEp, OIIMTOMEP, MaKpOMOJIEKylla, MOHOMEPHOE 3BEHO,
CTEINEeHb NOJIMMEPHU3aINU, KOHTYPHAs JUIMHA e, MoJeKy IsipHbIe MacChl U MOJICKYJISIPHO-MacCOBBIC
pacnpenenenuss (MMP). VYcpenanennsie (cpeiHue) MOJEKYSIpHBIE MAacchl (CpeHEYUCIIOBAS,
cpenHeBecoBasi). HopmanbHoe (HambOonee BeposTHOE) pacrpenelicHue. BakHelmme cBoHCTBa
MOJTMMEPHBIX BEIECTB, OOYCIOBICHHbIE OOJBIINMH pa3MepaMu, IEMHbIM CTPOSHHUEM U TMOKOCTBIO
MaKpoOMOJIeKyJ. Pomb TONMMEpoB B JKMBOH NPUPOJAE M HMX 3HAYCHHE KAaK IPOMBIIIICHHBIX
MarepHualoB (IIaCTMACChl, KayuyyKH, BOJIOKHA ¥ TICHKH, MTOKPBITHSL, Kiien). [Ipeamer u 3agaun HayKu
O BBICOKOMOJICKYJISIDHBIX ~COCAMHEHMAX (moimMepax). MecTo HaykKu O [oiIuMepax —Kak
CaMOCTOATENBHON  (DyHJaMEHTalIbHOH 00NacTH 3HAaHWS Cpelau JPYrux  (QyHIaMEHTaIbHBIX
XMMHUYECKUX NUCHUIUIMH. E€ poib B HayYHO-TEXHUYECKOM HPOTPEecce W OCHOBHBIC MCTOPHUYECKHE
9Tkl ee Pa3BUTHSI.

2. Knaccudukarus monumepon

Kitaccugukanus noinmmepoB B 3aBUCUMOCTH OT NPOUCXOKACHHS, XHMUYECKOTO COCTaBa U CTPOCHUS
OCHOBHOW IIeTM, B 3aBUCHMOCTH OT TOIIOJOTMH MakKpoMOyeKyln. OTHOTSIKHBIE W JIBYXTSDKHBIC
Makpomoliekysbl. [IpuponHble n cuHTeTHYecKue nonumepbl. OpraHndeckue, 3IMeMEHTOOPraHHYEeCKHe
U HEOpraHW4YecKHe moiuMepbl. JIMHEeiHHbIe, pa3BeTBICHHBIC, JICCTHUYHBIC U CIIUTHIC IMOJIMMEPHI,
AeHapuMepbl. [OMONoONMMepbl, COMOIMMEpHI, OJOK-CONOJIMMEPBI, HPUBHUTBHIC  COIOIUMEPBI.
[omorieriHbIE ¥ TETEepOICIHbIE MOJIUMEpBL. bHomoarMMepbl, OCHOBHBIE OMOJOrHYecKHe (YHKIUH
0enKoB, pUOOHYKIECHHOBOW W JIE30KCUPHOOHYKIIEMHOBOH KHCIOT. KpaTkas xapakrepucTvka u
00JacT! MPUMEHEHUS BaYKHEHIINX MPEICTABUTEINCH PA3TMUHBIX KIACCOB TOJIUMEPOB.

3. MaKpOMOJ'IeKynBI " UX IMMOBCACHUC B PaCTBOPaAxX

Kondurypauuss  makpomonekynsl ¥ KoHpuUrypauuoHHas  u3zomepus.  JlokaibHele U
KOH(UTypallMOHHBIE H30MEpPhl B MAaKpOMOJEKyJaX MOJIMMEPOB MOHO3aMEIICHHBIX ATUJICHOB H
nueHoB.  Crepeom3oMepuss M CTEpEOpETyJSpHBIE  MakpOMOJIEKyJbl.  M3oTakTHueckue u
CUHJIMOTAKTUYECKHE [1OJUMEPBHI.

KondopmarmonHas uzomepus 1 KoHGopMaIys MakpoMoJIeKybl. BHyTpuMoIeKyisipHOe BpalieHHe 1
THOKOCTh ~ MaKpOMOJIEKYJbl. KonM4ecTBEHHbIE  XapaKTEPUCTUKH THUOKOCTH  MaKpPOMOJEKYIT
(cpenHEKBaApaTHYHOE PACCTOSHHE MEXAYy KOHIAMHU IIeMH, PaauyC WHEPLUUH MaKPOMOJIEKYIIBI,
CTaTHCTHUYECKUI  CErMEHT, IMepcUcTeHTHas JuHa). CBOOOAHO-COWICHEHHAas LeNb  Kak
UJiealM3UPOBaHHAsT MOJIEIb THOKON MaKpoMoueKyibl. DyHKIUS pacrpeneieH s PacCTOSTHUI MEXTy
KOHI[AMU CBOOOJHOCOWICHEHHOH menu (rayccoBbl KiyOku). CpemHue pasmMepbl MaKpOMOJICKYIBI €
Y4ETOM TIIOCTOSHCTBA BAJICHTHBIX YIVIOB. JHEPreTHUECKHe Oapbepbl BHYTPEHHETO BpAILCHUS,
MOHSITHE O TIPUPOJIE TOPMO3SIIIETO MOTeHIMaa. [loBOPOTHBIE N30MEPBI i THOKOCTh PEajbHBIX LIEHEH.
CBs13b THOKOCTH (3KECTKOCTH) MaKpOMOJIEKY C MX XHMUYECKUM CTPOCHHEM: (DaKTOpBI, BIUSIOIINE
Ha THOKOCTh pEaJbHBIX Ieneid. YMOopsmoYeHHbIe KOH(POPMAIMK H30JMPOBAHHBIX MAaKpOMOJEKYJ
(monunenTHIbl, OSJIKU, HYKJIEHHOBbIE KUCIOTHI). [TlonmMep-TonuMepHbIe KOMIUIEKChI CHHTETHYECKHX
Y TIPUPOJHBIX MoiuMepoB. KooneparnBHbie KOH(GOpMALMOHHBIE TPEBPALICHUSI.



MakpoMonekysbl B pacTBopax. TepMOIMHAMUYECKUN KPUTEPUN pacTBOPUMOCTH U JIOKA3aTeJbCTBO
TEPMOAMHAMHYECKON pPaBHOBECHOCTH pPAacTBOpoB. (a30Bble IUAarpaMMbl CHCTEM TOJIHAMEp -
pactBopurens. Kpurudeckue Ttemmeparypsl pacTBopeHus. HeorpanudyeHHoe U oOrpaHuueHHOE
HaOyxaHue.

TepMonrHaMHUECKOE MOBEICHHUE MAKPOMOJIEKYJ B PACTBOPaX M MX OCOOCHHOCTH IO CPAaBHEHHIO C
[IOBEJICHUEM MOJIEKYJ HU3KOMOJIEKYJIAPHBIX BellecTB. OTKIOHEHHs OT UIEAIbHOCTU U UX NPUUYUHBIL.
VYpaBHEHUE COCTOSTHUS MTOJIMMEpPa B pacTBope. BTopoil BupuaibHelii k03h(HUIUEHT U q -TeMIieparypa
(q -ycnoBust). HeBo3my1ieHHbIE pa3Mepbl MAKpPOMOJIEKYJI B PACTBOPE M OLIEHKA THOKOCTH.

OmpeneneHue CpeTHEYNCIOBOW MOJEKYISIPHOMH Macchl M3 JaHHBIX MO OCMOTHYECKOMY IaBJICHUIO
pacTBOPOB  TOJMMEPOB.  3aBHCHMOCTh  pPAcTBOPUMOCTH  OT  MOJEKYJISPHOH  Macchl.
®u3NKO-XUMHYECKHE OCHOBBI (PPaKIIMOHUPOBAHUS TTOTHMMEPOB.

CaeropaccessHUE KaK METOJ ONpEACICHUs CPEJIHEBECOBOW MOJICKYIISIPHOW MAacChl IOJMMEPOB.
Omnpenenenue pazMepoB MaKpOMOJIEKYI.

I'maponuHaMuyeckue CBOWCTBA MaKpOMOJIEKYJ B pacTBopax. Bs3KOCTb pa30aBiICHHBIX pacTBOPOB.
[IpuBenenHass W XapakTepucTHUecKas BA3KOCTH. CBs3b XapaKTEPUCTUUYECKOH BS3KOCTH C
MOJIEKYJSIPHOM Maccod M CpEIHHMM pa3MepaMy MakKpOMOJEKyJl. BuCKO3MMETpHs Kak METoZ
OIpEEIIEHUs] CPETHEBA3KOCTHOM MONEKYISIPHOM MacChI.

Huddysus makpomoiiekya B pactBopax. lenbnponukatomas xpomatorpadus 1 GpakqHOHUPOBAHNE
[IOJIMMEPOB.

CennmeHTanys MaxkpoMmosiekyn (yasTpauneHTpudyruponanue). OnpesneneHre MOJNEKYISIPHBIX Macce
METO/IaMH YIIbTpaleHTpUPYTrUpOBaHUsI U JUPy3un.

Honusyromuecss MaKpOMOJEKY/Ibl (TIOJMIIEKTPOIUTHI). XHMHUECKHe | (PU3MKO-XUMHUYECKHE
0COOCHHOCTH TOBEACHHS HOHU3UPYIOIIMXCS MaKpPOMOJEKYN (IIOJUKUCIOT, MOJIMOCHOBAHUH M UX
conmeif).  KonmuuecTBeHHBIE  XapaKTEPUCTHKH  CHJIBI  HOJUKUCIOT M IOJMOCHOBAHUIL.
DneKkTpocTaTHuecKas SHEprus HMOHU3MPOBAHHBIX Makpomonekyd. Cnenuduueckoe CBS3bIBaHHE
npotuBonoHoB.  KoomepatuBHble  KOH(OPMAIIMOHHBIE  IPEBPALICHUS  HOHM3HPYIOIIUXCS
MOJUIIETITUAOB B pacTBopax. [V3oomekTpuueckas W HM30MOHHAs Todka.  AMQoTepHbIe
MOJIUBIIEKTPOJIUTHI.

KoHueHTpupoBaHHBIE  PAacTBOpPHl  MOJMMEPOB W TIeiad. Accouuanuss MakpoOMOJIEKYyd B
KOHLIEHTPUPOBAaHHBIX PAcTBOpax M CTPYKTypooOpa3oBaHHe. JKUAKOKPHUCTAIINYECKOE COCTOSHHE
KECTKOLICTIHBIX ITOMUMEPOB. JIMOTPOMHBIE KUIKOKPUCTAUIMYECKHE CHUTEMBl U HX (Pa3oBbIe
nuarpaMMbl.  OcOOEHHOCTH PEOJOTMYECKHX W MEXaHHYECKHX CBOMCTB KOHLEHTPUPOBAHHBIX
pacTBOpPOB.

4. TlonumepHsbIe TeNa

CTpyKkTypa ¥ OCHOBHBIC (pU3MUECKHE CBOMCTBa MOJMMEPHBIX Ten. OCcOOEHHOCTH MOJEKYISPHOTO
CTPOEHHSI TOJUMEPOB W NPUHIMIBI YIMAaKOBKM MaKpOMOJEKyl. AMOp(HBIE M KPUCTAJUINYECKHE
MOJUMEPBL.  YCJIOBUS, HeoOXoAWMble JUIs  KpUCTaJUIM3auuMu  nonuMepoB.  Temmeparypa
KpUCTAJUIM3allUd M TeMmieparypa IviaiaeHus. CTpykTypa M HaJAMOJIEKYJISIpHAash OpraHu3alus
KpUCTAJUIMYECKUX  MONMMEpoB. Pa3nmnuus ©  CXOACTBO B CTPYKTYpPHOM  OpraHH3alyH
KPUCTAIMYECKMX WM aMOp(QHBIX  HOIMMEpoB.  TepMOTpPONHBIE  KHIKOKPHCTAIIIMYECKHE
(Me30MOpdhHBIE) TOTUMEDHI.

CpoiictBa amop¢HbIX nonuMepoB. Tpu ¢usznueckux coctosHUs. TepMoMexaHMUECKHE KpPHUBBIC
aMOpQHBIX TOTUMEPOB.

Bricokoanmactuueckoe COCTOSIHHE. TepmoauHamuka u MOJIEKYJISIPHBII MEXaHU3M
BBICOKOJIACTHYECKON JAedopManuu. DHTpONMHAS NPUPOJA BBHICOKOITACTUYHOCTH. CBS3b MEXIY
PaBHOBECHOW yNpyroi cwiioi u yanmHenneM. HuxHHN npeien MOJEKYISIPHBIX Macc, HeOOXOAMMBIX
JUTS TIPOSIBJIEHUST BBICOKODJIACTHYHOCTH. PenakcalimoHHbIe sSBIEHMS B NMoMMepax. MexaHudueckue u
IU3JIeKTpudeckue norepu. IlpuHnun TemneparypHo-BpeMEHHON CyNEpIIO3ULIMH.

CrexnooOpasznoe cocrosaue. OcoOEHHOCTH TONUMEPHBIX CTEKOJ. BBIHYKIEHHAs 3MaCTUYHOCTH U
M30TePMBl  pacTsHKCHUs.  MeXaHW3M  BBIHYXKICHHO-dIacTHdeckor  aedopmaruu.  Ilpexen
BBIHYKIEHHON AJTACTUYHOCTU. XPYIKOCTh ITOJINMEPOB.

Bsi3ko-Texyuee cocrosiHue. MexaHu3M Bsi3koro TedeHus. Kpusble TedeHus oIMMepoB. 3aBUCUMOCTb
TEMIIEpaTyphl BA3KOTO TEYEHUS OT MOJIEKYJIIPHONH Macchl. AHOMAJINU BA3KOTrO TeueHus. @opmMoBaHue
U3Jenuil U3 OJIMMEPOB Ha PEKUME BA3KOTO TEUEHUS.

[Mnacrudukanus monmumepoB. [IpaBmia 0O0BEMHBIX M MOJSAPHBIX JoJiei. MexaHHYeCKHue MOJEIH
aMOp(HBIX MTOJTUMEPOB.



CBoiicTBa KpPUCTAJUIMYECKUX IOJUMEPOB. TepMOMeXaHHMYECKHE KPHUBBIE KPUCTAJUIMYECKUX 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.

OpueHTHpPOBAaHHBIE CTPYKTYPBl KPUCTAJUIMYECKUX M aMOP(HBIX IOJTUMEPOB. AHHU3O0TPONHUSA
MeXaHn4ecKkux cBoiictB. CrnocoObl opueHTanmu. lIpuHIMNBI (HOPMOBAHUS OPUEHTHPOBAHHBIX
BOJIOKOH M IUIGHOK M3  pacmiiaBoB ®  pactBopoB. OcobeHHOCTH  (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 peakluy, HEe NPUBOMSIIME K U3MEHEHHUIO CTEIEHU IOJUMEPU3ALUN MAaKpOMOJIEKY:
MOJIMMEPAHAJIOTUYHbIE TPEBpALCHUsT M BHYTPUMOJICKYJsIpHBIE mpeBpauieHusa. OcoOeHHOCTH
PEaKIMOHHON CIOCOOHOCTH (PYHKIIMOHATIBHBIX TPy MAaKPOMOJIEKYIL.

[IpumMeps! UCIONB30BaHUS NOIUMEPAHATIOIMUHBIX PEBPALIEHUNA U BHYTPUMOJIEKYJAPHBIX pEaKLUi
JUTSI TIOJTYYE€HHSI HOBBIX ITOJIMMEPOB.

XUMHUYECKHE pEaKIW{, NPUBOAAIIME K HM3MEHEHHIO CTENEHH NOJUMEPHU3ALMN MaKpOMOJIEKYI.
Hectpykums mnonumepoB. MexaHM3M LENHOW M CIy4alHOM aAecTpykuuu. J[lenmonumepuzanus.
TepmookucnutensHas W (QoTOXUMHUYECKas JecTpyKuus. MexanomecTpykuus. IIpuHIuIbL
cTaOWIIH3aIny TIOJTUMEPOB.

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

Wcnone3oBanne XUMHUYECKUX peakumit MaKpOMOJIEKYI TUIS XUMHUYECKOTO u
CTPYKTYPHO-XMMHYECKOT0 MOAMDUIIMPOBAHMS MOJIMMEPHBIX MaTepuanoB U miaenuid. I[Ipusutne u
0JI0K-COTIONIMMEPHI - OCHOBHBIE MPUHIIMIIBI CHHTE3a U (PU3UKO-XUMUYECKUE CBOICTRA.

6. CuHTE3 MONIMMEPOB

Krnaccudukanms 0CHOBHBIX METOAOB MOITYYEHHUS TIOTHUMEPOB.

IHonmnmepuszanusi. TepMonuHamMuka MTOJIMMEPHU3ALIUH. ITonsiTne o
[OJIMMEPU3aLMOHHO-ETIOIMMEPU3aLIUIOHHOM PAaBHOBECHUH.

Krnaccuduxarys HenHbIxX MoJIMMepHU3alMOHHbBIX TPOLECCOB.

Papukaneras  nonmumepusauud.  VHUIIMUpOBaHME  paJUKAIBHOW  IMONMMEPU3aLMM.  TUIIbI
UHUIMATOpOB. Peakunu pocra, oOpeiBa 1 nepeaaun nenu. Kuneruka paankaibHON MOTUMEPU3ALIH
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 CONONUMEPOB. OTHOCUTENbHBIC PEAKIIHOHHBIE
CIIOCOOHOCTH MOHOMEPOB M pajuKayioB. Posib cTepudeckux, NOMAPHBIX U APYTHX (PaKTOpOB; cxema
Q-e.

Crioco0bl poBeIeHHsI TOTMMEPU3allMH: B MAacCe, B PACTBOPE, B CYCIIEH3UU U B AMYJIbCHH.
Karnonnast monumepusannsi. XapakTepUCTHKa MOHOMEpPOB, CIIOCOOHBIX BCTYNaTh B KAaTHOHHYIO
nonmMepu3anuio. Karamuzatopel W cokaranmu3aTopsl. POCT M orpaHmdeHHwe pocTa Lened INpu
KaTMOHHOM nonuMepusanuu. BiusHue npupons! pactsopurtens. Kuneruka npouecca.

AHVOHHas mnonuMepu3anus. XapaKTepUCTHKa MOHOMEPOB, CIOCOOHBIX BCTYNaTb B AHHUOHHYIO
nonuMmepusanuio.  Karanusaropel aHuMOHHOW —nonumepusanuu. VHunuupoBaHue, pocT U
OTpaHUYEHHUE POCTa LeNel Mpu aHHOHHOW nojuMepu3au. “JKupble nenu’.
KoopnnHallmOHHO-MOHHAsT TMOMMMEPH3alUsl B IPUCYTCTBUM TOMOTEHHBIX M T€TEPOTEHHBIX
Karaszaropos tuna I{urnepa - Harra. IIpuHUIUIBI CUHTE3a CTEPEOPETYISIPHBIX TIOJMMEPOB.
Oco0eHHOCTH MOHHOM MOTMMEepU3aIK IUKINYECKUX MOHOMEPOB.

[NonukonaeHcanus. Tunsl peakuuil nonukonaeHcanuu. OCHOBHBIE pa3Ivyusl OJIMMEPU3ALUOHHBIX

u TIOJIMKOH/ICHCAIIMOHHBIX MIPOIIECCOB. TepmopnHamuka MOJIMKOHICHCAIIUT u
MOJMKOHACHCAlUOHHOE ~ paBHOBecue.  MonekynsipHas Macca M MOJIEKYISIPHO-MaccoBOE
pacmpenereHue  TpU  NOJIMKOHAeHcanuu.  KuHeTMka — monmKkoHmeHcauuw.  [IpoBeneHue

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



7. Ilonumepsl B IPOMBIIIUIEHHOCTH

CoBpeMeHHbIE TEHICHLMU M HOBbIE HAalpaBIE€HUs B Hayke O mojauMmepax. llepcrieKTuBbl
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, M3y4alouMi TUCLUIUINHY, JODKEH C OJHOM CTOpPOHBI, OBIAaJeTh OOIIMM MOHSITHHHBIM
anmnapaToM, a ¢ Jpyroil CTOPOHBIL, JOHKEH HAyUUThCS IPUMEHATh TEOPETUUECKUE 3HAHUS Ha NMPAKTHKE.
B pesynbrate M3ydeHus TUCHUIUIMHBI CTYAEHT IOJDKEH 3HAaTh OCHOBHBIC ONPEIECICHMS AMCLIMIINHBL,
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 y4yeOHOro MaTepuana, IOATOTOBKY OTBETOB HAa BOIIPOCHI, NPEJHA3HAUYCHHBIX I
CaMOCTOSITENBHOTO U3yUEHUS;

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



— IIOATOTOBKY K BBIINOJIHEHUIO 3aJaHUM TEKYLIEH U IPOMEKYTOYHOHN arTeCTaluu.

ITokazaTeneM BiaJeHUs MaTEPHAJIOM CIIy)KHUT yMEHHE 0e3 KOHCIIEKTa OTBeYaTh Ha BOIPOCHI 110 TEMaM
JUCIUTUINHEI.

BaxHo 100UTHCA NMOHMMAHMS M3y4aeMOro Marepuana, a He MEXaHHYeCKOro ero 3anoMuHaHus. [Ipu
3aTPyJHEHUM M3YYEHHUS OTAEIBbHBIX TEM, BOIIPOCOB, CJIEAyeT oOpalaTbCcs 3a KOHCYJIbTalUsAMHU K
[IPENoJaBaTeo.

Bo3mokeH mpoMexyTO4HBIN KOHTPOJIb 3HAHUI CTY/IEHTOB B BHJE PEIICHHS 337ad 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

kBaTuuKkanus: 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

[IK-1 CnocoGen cTtaBuTh, hOpMann30BHIBATH U
pemIarh 3aJ1a4u, B TOM YUCIIe pa3pabaTbIBaTh U
HCCJICA0BATh MaTeMaTHYECKUE MOJIEIH
M3y4aeMBbIX SBJICHHUH U MPOIECCOB, CUCTEMHO
aHaJIM3MPOBATh HAy4HbIE TPOOIEMBI, [TOTyYaTh
HOBBIE Hay4YHbIEC PE3yJIbTaThI

IIK-1.1 CnocobeH HaxoJuTh, aHAIM3UPOBATh M 0000IIATH
nH(pOpMaNHIO 00 aKTyaJIbHBIX Pe3yJIbTarax UCCIeJOBAaHUN

[IK-1.2 CnocoGeH  BbLABHrarb THIIOTE3bl, CTPOUTH
MaTeMaTUYeCcKue MOAEIM JUIsl OIMCAHUS H3ydaeMbIX
SIBIICHUH W MIPOLIECCOB, OLICHUBATh KAYeCTBO pa3padOTaHHON
MOJENN

IMK-1.3 CrnocobeH NpUMEHATh TeopeThudeckue W (W)
SKCIIEPUMEHTAIbHBIE METOJIbI UCCIIEIOBAHUI K KOHKPETHOM
HayyHON 3ajade W  HMHTEPIPETHPOBATh  IOTyYEHHbIE
PE3yIbTaThI

2. Iloka3arei OLleHUBAHUS KOMIIEeTeHITHH

B PE3IYIBTATC U3YUCHUA TUCHUILIJIMHBI «BLICOKOMOJ'IGKYJ'IHPHBIG COCOMHCHUA) 06yqa10mnﬁc51 JOJIKCH:

3HAThb:

- OCHOBHBIC (1)I/I3I/I‘ICCKI/IC noAXOAbl, HCIIOJIB3YCMBIC IIPU MUIYYCHHUU XHUMHUUYCCKUX npeBpameHHﬁ
BCIICCTBA.

yMeThb:

- INPUMCHATL COBPEMCHHBIC METOAbl AHAJIUTHYCCKOTO aHaJIu3a (I)I/ISI/IKO-XI/IMI/I‘IGCKI/IX IIpoueccos,
PE3YJIbTAaTOB IPOBCACHU I/ICCJ'IG)IOBaHI/Iﬁ C HCHOJIb30BAHUCM COBPCMCHHOI'0O MAarcMaTH4YCCKOT'O
arapara; AeJIaTb 3aKJIYCHHS Ha OCHOBAHUHM aHajlln3a W COIOCTAaBJICHUSA BCEM COBOKYITHOCTHU
HUMCIOIIUXCA JAHHBIX W IIJIAHUPOBATH MOCICAYIOIIYIO HAYYHYIO pa60Ty, ACJ1aTb OIITHUMAJILHBIN BBIGOp
METOHOB JIs1 pEIICHHUA ITOCTABJICHHBIX 3a1a4.

BJA€Th:

- INPUMCHATL COBPEMCHHBIC METOAbl AHAJIUTHYCCKOTO aHaJIu3a (I)I/ISI/IKO-XI/IMI/I‘IGCKI/IX IIpoueccos,
PE3YJIbTAaTOB MPOBCACHU I/ICCJ'IG)IOBaHI/Iﬁ C HCHOJIb30BAHUCM COBPCMCHHOI'0O MAarcMaTH4YCCKOI'O
armapara; AeJIaTb 3aKJIYCHHS Ha OCHOBAHUHM aHajlIn3a W COIOCTAaBJICHUSA BCEM COBOKYITHOCTHU
HUMCIOIIUXCA JAHHBIX W IIJIAHUPOBATH MOCICAYIOIIYIO HAYYHYIO pa60Ty, ACJ1aTb OIITHUMAJILHBIN BBIGOp
METOHOB JIs1 pEIICHHUA ITOCTABJICHHBIX 3a1a4.

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

C 1menplo KOHTPOJIS OCBOEHHS OOYYaroUIMMHUCS Y4eOHOro Marepuasia IpOBOIUTCS YCTHBIH OHpOC 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 CBOICTB IOIMMEPOB OT MOJEKYJIIPHOH Macchl M  IOJHUIUCIIEPCHOCTH.

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

3. MonekynsipHO-MaccoBO€ pacrpefielieHne MPOAYKTOB MoiukoHaeHcanuu. CBa3p mexay MMP u
MEXaHU3MOM 00pa30BaHHS MAaKPOMOJICKYIL.

4. Cumrple monuMmepbl. Tumbl CIIUTHIX MOMUMEpOB. DOPMHUPOBAHHE TPEXMEPHBIX CTPYKTYp B
MPOLIECCE CHHTE3a M XHMMMUYECKHUX IIpeBpalleHud B Makpomonekynax. llapamerpel cetok. Buubl
CIIMBAIOLINX AareHTOB U OCOOCHHOCTH CTPOCHHS CETOK. BimsHue Tuna momepeyHbIX CBsA3eHd Ha
MEXaHUYECKHE CBOWCTBA CLIMTHIX 3JIaCTOMEPOB.



5. Kunxokpucrammueckoe cocrosiaue (JKKC) monmumepoB. bmmkHUMA U JanbHUN MOpSIOK. THIThI
CUMMETPHH: CMEKTHYECKasl, XolecTepuyeckasi, Hemarndeckas. Me3odaszsl. OcoOeHHOCTH MOJIIMMEPOB,
naromux JKKC. Obmacti npuMeHeHHs KUJIKOKPUCTAIUTUYECKUX TOJIMMEPOB. METONIbI ONTHYECKON U
3NIEKTPOHHON MUKPOCKOITMHU HCCIIEJOBAHUS TOJIUMEPOB.

6. Crepeoxumuss BMC. Crpykrypa MakpoMoOJeKya IIOJTUMEPOB: JIMHEHWHBIE, pa3BETBIEHHBIE,
JIECTHUYHBIE, IUIOCKOCTHBIE, TpexmepHele BMC wu ux ocobeHHocTd. JleHOpUTHBIE MOJUMEPHI.
HNutepnionumepsl. OiryopeclieHTHBIA aHAJIA3 TIOJMMEPOB.

7. MUKpOCTpPYKTYpa MaKpOMOJIEKYJ, Pa3HO3BEHHOCTb IIOJIUMEPOB U €€ 3HAYEHHUE B OIpEAEICHUU
CBOWCTB TOJIUMEPOB.

8. BHyTpumonekynsapHOe BpalleHHe U THOKOCTh. CpeaHue pacCTOSHUS MEXIy KOHLAMM LEeNH U
paanyc WHEPLUUH MOJIEKYJ KaK XapaKTepUCTHKU ee KoHpopmanuu. CTaTUCTHYECKUH CErMEHT LEMH.

9. OcoOeHHOCTH TEepMOIMHAMUYECKOTO IOBEICHUS MAaKpOMOJEKY1 B PAacTBOPAax IO CPaBHEHHUIO C
MIOBE/ICHHEM MOJICKYII HU3KOMOJICKYJISIPHBIX BEIIECTB.

10. Ionarue o6 ucknoyeHHOM oObeMe. Bropoil BupuanbHbil kK03(duuueHT. O - ycnoBus. Teopus
dnopu—Xarrusca.

11. Onpenenenne MOJEKYISPHONH Macchl IO OCMOTHYECKOMY JABIEHHIO PAacTBOPOB MaKPOMOJEKYII.
I1.12. Onpenenenne MONEKYISIPHON MAacChl METOJIOM CBETOPACCESIHHSL.

12. Bucko3uMeTpHst Kak METOA OIIPECIEHNS MOJIEKYIIIPHOM MacChl.

13. Tenbmponukatomast xpomarorpaduss u onpexnenenne MMP. TpancrnopTHble METOIBI VIS
UCCIIE0BAHMs IT0JIUMEPOB.

14. Onpenenenue MolnekyisipHoi Mmaccbl 1 MMP MeTtoom neHTpudyrupoBanHus.

15. TlpuBeneHHas u XapaKTepuUcCTHUecKass BA3KOCTH. CBsI3b XapaKTEPUCTHYECKON BSI3KOCTH C
MOJIEKYJISIPHBIM BecoM (ypaBHeHHe Mapka —XayBHUHKa).

16. HonroBeunocts. Kunermueckas teopusi paspymeHus. OcoOEHHOCTH pa3pyLICHUS TBEPIBIX
[IOJIMMEPOB U 3J1aCTOMEPOB. MeXaHU3M IUIACTUYECKOI0 U XPYIKOIo pa3pyLeHHUs.

17. OpueHTHpPOBaHHOE COCTOSHHE IIOJMMEpOB. BimsHue opueHtanuun Ha cBoiictBa. CrocoObl
MOJTyYEHHSI BOJIOKOH U TUICHOK.

18. PenakcaunoHHBIE SIBJICHUS B NOJMMEpax. PemakcallMOHHBIA XapakTep MPOLECcCOB Ae(opMallyH.
ITonzyuecTs U penakcanus HanpspkeHus. PenakcalioHHbIe CIIEKTPBI.

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

20. Bs3KoTekydee COCTOSHHE MHOIMMEpOB. MexaHW3M BSI3KOTO TeueHHUs. BiusHue MOoneKymspHON
Macchl Ha TEMIIEpaTypy TEKYYECTH U BSI3KOCTb PacIlIaBa.

21. XpynkocTh HOJIMMEPHBIX CTEKOJ. BiMsHHME XUMMYECKOIO CTPOCHMsI M MOJIEKYJIPHOH Macchl
MOJIMMEPOB Ha TEMIIEPATYPY CTEKJIOBAHUS U TEMIIEPATYPY XPYIKOCTH.

22. Kpucrtainudeckoe COCTOsSHHE MoauMepoB. HaamonexymspHas CTpyKTypa KpHCTATMUYECKUX
nonuMepoB. OCHOBHBIE (PU3NYECKUE METOBI aHATIN3a CTPYKTYPHI (3JeKTpOHOTpadusi, peHTreHOTrpadus
U Jip.)

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

24, Tpu GU3MYECKHX COCTOSHHS TIOJIMMEPOB. TEepMOMEXaHWYECKHH METOJ HCCIICHOBAHMS.

25. CoBpeMeHHBIE MIPEACTABICHUS O MOJICKYJIIPHOM CTPOSHHMHU MOJUMEPOB. | MOKOCTh MaKpOMOJIEKYII,
TEIUIOBOE JBMKEHHE B NojuMepax. OCHOBHBIE METO/BI ONPEAeNICHHs XapaKTepa TeIIOBOTO ABMKEHHUS
(muPnexTpUYeCKuil, JMHAMHYECKH- MEXaHUYECKHUH U Ip.).

26. [Inactudukarnus noauMepos. OCHOBHBIC THUIIBI IacTUGUKanuH. [IpuMeHsemMble mIacTU(HUKATOPEI.

27. Ilpupona BBICOKONIACTUYECKOTO COCTOSIHUS MOJMMEPOB. TepMOIMHAMHUKA BBICOKOZIACTHUYECKOM
nedopmanu. Mopo30CTOWKOCTh KayqyKOB.

28. Ou3MKo-MEXaHWYECKUEe CBOWCTBA TonuMepoB. JledopmanmonHsie cBoiicTBa. Hampsbkenue,
nepopmanuss U ynpyroctb. Ob6obOmennas ¢opma 3akoHa [yka, W3MepeHue MoAyled YHIPYTOCTH.
UneanvbHoe IulacTHUECKOE TeNo, TPOIECcC PAa3BUTHSA IUIACTHYECKUX Jedopmanuii. BrusHue
THIPOCTATUYECKOTO JaBJICHUS, TEMIIEparypsl W CKOPOCTHM JAeQopMalud Ha TMpenen TEeKydecTH.



29. CTpyKTypa U CBOMCTBa KPUCTAIUIMYECKUX MOIUMEPOB. YCIOBUS 00pa30BaHMs KPUCTAILITUIECKOTO
cocTosHUsl B monuMmepax. OCHOBHBIC THIIBI KPUCTAJUIMYECKUX CTPYKTYp MaKpOMOJICKYJ. YIaKOBKa
HEMHBIX MOJIEKYl B KpucTautax. Mop¢oorus KpHCTAUIMYECKHX IOIUMEpoB. JlamemnnspHsie
kpuctasuibl. Cheponutsl. Kpucramisl ¢ BbIIpsMiICHHBIMH LensMu. CTeneHb KPUCTAUIMYHOCTH H
MeTofbl ee onpeaenenus. JledexTsl moIMMepHbIX KPUCTAIUIOB U X NIPUPOJA.

30. BpricokonsnacTuueckoe coctossHue. OCHOBHBIE CBOMCTBAa BBICOKOIACTHUUYECKOIO COCTOSHUS
nonumepoB.  Cratuctuueckas  Teopus — nedopmammu — Makpomonekyda.  CeTtouHas — Teopus
BBICOKOMIACTUYHOCTH. (OCHOBHOE ypaBHEHME KHHETUYECKOM TEOpUH  BBICOKOUIACTUYHOCTH.
Tepmonunamuka aedopmanuu 31acroMepoB. TermnoBeie 3¢ dextsr npu gedopmanuu. Kpucrannuzamus
AIIACTOMEPOB MPH JeOopMaIInH.

31. Toptouects mnomumepoB u IIKM. OcHOBHBIE mpoLECcCHl, NPOTEKAIOIMIME MpPU TOPEHUH B
KOHJICHCUPOBaHHOW W Tra3oBod  (¢azax. MeTofpl CHIKCHHS W  TOBBIIICHHS TOPIOYECTH.

32. OcHOBHBIE NPU3HAKU PA3BETBICHHBIX IMOJMMEPOB M METOAbI CHHTE3a, MX KoH(purypauus (Ha
YPOBHSIX 3B€Ha, 1IN, IPUCOSINHEHUS 3BEHBEB, IIPUCOSIMHEHUS OJI0KOB) 1 KOH(opmanus. DakTopsl,
omnpeengomue KoHpopMaunoHHble mnepexonsl. CTpykTypHas MomupuKanus ¥ HaIMOJEKYJspHas
cTpykTypa. CBepXpa3BeTBIEHHbIE MOJIUMEPHl U NEHAPUMEPHI, UX CHHTE3 M OCOOEHHOCTH CTPOCHHUS.

33. Temnodusuueckne MeToAbl HUccienoBaHua mnonumepoB. umatomerpus. AuddepeHunanbHbli
TepMuueckui ananus. Kanopumerpus.

Bomnpocs! k 3k3aMeHy:

1. [lonATHE Pa3HO3BEHHOCTH B MOJMMEPHOW XUMHH. Pa3HO3BEHHOCTh MOJIMMEPOB U €€ BIMSHHE Ha
CBOICTBA MOJINMEPOB.

2. OcHoBHbIe MOHATHS nonuMepHor xumud. [lomumepromonoru. Ilonmumepananoru. MonekyssipHas
Macca noiauMmepa U KodpPHUIHMeHT nonumepusanui. Mosekyna u 38eH0. OcOOEHHOCTH 3TUX TOHSTHIA.
[omuaucnepcHocts BMC. Metonbl onpezeneHusi CpeIHEBECOBON U CPEAHEUUCIOBON MOJICKYIISIPHOM
Macchl. [Tonmumeps! 1 0JMroMepsl.

3. Xumnueckas Mmoan¢ukanus nonumepos. Vcrnons3oBaHne XMMUYECKUX PEaKMi MaKpOMOJIEKY IS
XUMHYECKOTO W CTPYKTYPHO-XMMHUYECKOTO  MOIM(QUIHUPOBAHUS  IOJMMEPHBIX  MaTCpHAJIOB.
Peaknmonnasi cmocoOHOCTh (D)YHKIIMOHANBHBIX TPYMIT MakpoMoyiekya. D(QeKTsl 1menu u coceqHei
rpymIbl, KOHQUTypauuoHHble U KoH(opMmanuoHHble 3(dexTsl. KoMmo3unuonHas HEOTHOPOAHOCTD.

4. Peakuum JeCTPyKIMH BBICOKOMOJICKYJSIPDHBIX coeAnHeHH. OCHOBHBIE BHIBI JECTPYKIHH:
XUMHUYECKasi, TepPMHUYECKasl, TEPMOOKUCINTENbHAS, POTO- N MexaHudeckas. CTapeHue u CTaduiIn3anus
BBICOKOMOJICKYJIIPHBIX COCTUHEHUH.

5. Crioco0Obl NOMy4eHus! IPUBUTHIX U OJIOK-COMOTUMEPOB.

6. BHYTpUMOJIEKYISIpHBIE PEAaKIMKA B TOJUMEPHBIX LEIMAX. BHyTpUMONEKymsipHas LUKIA3ALUSA H
[IOJIyYEHHE TEPMOCTOMKHUX IIOJTMMEPOB.

7. Peakuuu CTPYKTypUpPOBaHHS IOJIMMEPOB M MX OCOOCHHOCTH. M3MEHeHHE CBOWCTB MOJMMEPOB B
pe3yabrare CTPYKTYpHpOBaHHA. MeXMONICKYIsIpHbIE peakuuu U 00pa3oBaHHE TPEXMEPHBIX CETOK.
Bynkanuzanus kayaykoB. TepMopeakTUBHBIC TIOTUMEPHI.

8. CoBMmecTHas nmonukoHAeHcanus. OCOOEHHOCTH Ipoliecca B Cllydyac paBHOBECHOM M HEPaBHOBECHOU
[IOJIMKOH/ICHCALIUH.

9. 3aKOHOMEpPHOCTH HEPABHOBECHO MOIMKOHACHCAIINH.

10. AxuenTopHO-KaTaJTUTHYECKas TOIUKOHICHCAITHS.

11. HepaBHOBecHas TMOJMKOHJCHCANUs. THIBI HepaBHOBECHBIX peakmuid. CrocoObl TpOBEICHMUSI
HEPaBHOBECHOH MOJIMKOHCHCALINH.

12. PaBHOBecHas TMOIMKOHJEHcCalMs. MexaHu3M paBHOBECHOM  MONMKOHJEHcaluu. Ponb
JNECTPYKTUBHBIX PEAaKLMH B PABHOBECHOW IOJMKOHAEHCALMH. 3aBUCUMOCTb MOJIEKYISIPHOW Macchl
MOJIMMEpPa OT COOTHOIICHHUS! MCXOAHBIX MOHOMEPOB; MPAaBUIIO HEIKBUBAICHTHOCTH (YHKLIHOHAIBHBIX
rpymn. CriocoObl NPOBEICHUS PAaBHOBECHOM MOIMKOHAECHCAIINH.

13. CononumMepusanus, €¢ MEXaHU3M M OCHOBHBIE 3aKOHOMEPHOCTH, WX (u3ndYecKuil cMmbici. CBs3b
CTPOEHHSI MOHOMEPOB C MX PEaKIMOHHOH CITOCOOHOCTHIO. BinsiHue cpeabl, JaBiIeHUS U TEMIIEpaTyphl.
14. CnnocoOsI mpoBeAeHus paguKalbHON nojauMepu3anuy. [lonmuMepusanus B macce, HOIMMEpHU3alus B
pacTBOpe, CYCIEH3MOHHasi M SMyJIbCHOHHAs monumepusauus. [lommmepusanust B TBepaol ase.
BnusHue crioco0a mpoBeneHus] NOIMMEPH3alMd Ha MOJIEKYISIPHYIO MacCy M MOJICKYJISIPHO-MacCOBOE
pacrpeneneHue nojimMmepa.



14. CniocoObI poBeieHus paJviKallbHOW oJuMepu3alyy. [lonuMepu3anus B Macce, OJTHMMEpHU3alins B
pacTBope, CYyCIICH3MOHHAs W JMYJIbCHOHHas monuMmepu3anus. [lomumepusamus B TBepaou ¢ase.
Brusiare crioco0a mpoBeneHus OMMMEpH3alid Ha MOJIEKYISIPHYIO MacCy M MOJICKYJISIPHO-MacCcOBOE
pacrpeaeneHie noaumMepa.

15. VMonHo-koOpAMHAIIMOHHAS TTONMMepu3anus U ee ocooerHoctu. Karamuzaroper [{urnepa—Harra.
HonHo-kooparHaMoHHas MOIMMEpPU3alid Ha JIUTUEBBIX KaTajau3aTopax. MeTalIoneHOBbIM KaTaaus,
MEXaHHM3M U KHHETHKa peakiuii. CTepeoperyaspHble MOJIMMEPhI U YCIIOBUS WX MONydeHus. MexaHn3m
cTepeocnenupuaeckoi MoJIMMepPH3alIHH.

16. MexdazHast MOTUKOHICHCAIHS.

17. TlonukoHaEHCAIUS B pacTBOPE.

18. TpexMepHast MOMMKOHACHCALIHSL.

19. BnusiHMe CTpOEHUS MCXOAHBIX BEHIECTB Ha WX CIIOCOOHOCTh K TOJHMKOHIeHcanuu. [Ipasuio
HEIKBUBAICHTHOCTH (PYHKIIMOHAIBHBIX TPYIIIL.

20. Crioco0bI IPOBEACHMS TTIOJIMKOHICHCAITHH.

21. Bunpl nonukongeHcauuu. OCHOBHblE XMMMYECKUE PpEAKLUHU, IPUBOAALIME K IOJYyUYCHUIO
MTOJINKOH/ICHCAIMOHHBIX MOIUMepOoB. DyHKIIMOHANBHOCTE MOHOMEPOB, OJIMTOMEPOB M €€ 3HAYCHHE.
PeaxinonHas criocoOHOCTh (PyHKIMOHANBHBIX Ipymin. Karanus3aTopsl.

22. Karmownas mommmepusanus. llpuHnuner mombopa W IeWCTBUSA — Kataim3artopoB. Poib
COKaTaJn3aropa. JJIeMEHTapHble CTaJAuU peakuuu. Posb pacTBOpuTens U NPOTUBOUOHA B KaTMOHHBIX
nporueccax.

23. AHuoOHHas mnonauMepu3anus. Tumbl Karaiau3aropoB M OPUHIUNBI UX oTOO0pa. OcobeHHOCTH
AHWOHHOM IOJIMMEpU3aLUU.

24. PagukanbHas nonuMepusanud. MexanusM. KuHetmka. HMDMHpoBaHME — paguKalbHON
MOJIMMEPU3alMK, HHTHOUTOPHl W PEryISATOphl paJuKalbHON IoJuMMepH3anud. MOHOMEpHI, CBs3b
CTPOCHHS U PEaKLIMOHHOM CIIOCOOHOCTH.

25. Bupasl nomuMepuzanuy. TepMoIMHAMUYeCKas BO3MOXKHOCTH IIPOLIECCOB IMOIUMEPHU3ALUU.
MoHOMepBI, CBSI3b CTPOSHUS C PEAKIIMOHHON CIIOCOOHOCTBIO.

26. 3aBUCUMOCTh CBOWCTB IIOJIMMEPOB OT MOJEKYISIPHOH Macchl U  MOJUIAUCIIEPCHOCTH.

27. CnocoObl XapaKTepUCTHKH MOJUAWCIEPCHOCTH MOJIUMEPOB M TUIBI YCPEOHEHUS MOJCKYISPHBIX
Macc.

28. MonekynsipHO-MacCOBO€ pacIpe/ielieHre MPOnyKTOB MoiukoHaeHcanuu. Cesa3p mexay MMP u
MEXaHU3MOM 00pa30BaHHS MAaKPOMOJICKYIL.

29. Cmmwmrtble monuMmepbl. TUNbl CHIMTHIX TOAMMEpPOB. DOpPMHPOBAHUE TPEXMEPHBIX CTPYKTYp B
MpPOLIECCE CHHTE3a M XHMMMYECKHUX IIpeBpalleHud B Makpomonekynax. llapamerpel cetok. Buabl
CIIMBAIOLINX AareHTOB U OCOOEGHHOCTH CTPOCHHUS CETOK. BimsiHue Tuna momepeyHbIX CBs3eld Ha
MEXaHUYECKHE CBOMCTBA CLIMTHIX 3JIaCTOMEPOB.

30. Xunkokpucrammyeckoe cocrosaue (JKKC) momumepos. brnwkHui W nanbHU MOPAAOK. THITEI
CUMMETPHH: CMEKTHYECKasl, XonecTepuueckasi, Hemarndeckas. Me3odaszsl. OcoOeHHOCTH MOJIIMMEPOB,
naromux JKKC. Obnacti npuMeHEeHHs KUJIKOKPUCTAIUTUYECKUX TOJIMMEPOB. METONbI ONTHYECKON U
3NIEKTPOHHONH MUKPOCKOITMHU HCCIIEJOBAHUS TOJIMMEPOB.

31. Crepeoxumuss BMC. Crpykrypa MakpoMOJeKysl IIOJIMMEpOB: JIHHEHHbIE, DPa3BETBICHHEIE,
JIECTHUYHBIE, IUIOCKOCTHBIE, TpexmepHele BMC u ux ocobeHHocTd. JleHOPUTHBIE MOJUMEPHI.
HNutepnionumepsl. OiryopeclieHTHBIA aHAJIA3 TIOJMMEPOB.

32. MUKpPOCTPYKTYpa MakpOMOJIEKYJ, Pa3HO3BEHHOCTb IIOJIMMEPOB U €€ 3HAU€HHUE B OIpEesICHUU
CBOWCTB TOJIMMEPOB.

33. BHyTpuMoOneKynspHOe BpalieHue M IMOKOCTb. CpeiHue pacCTOSHUS MEXKAYy KOHIAMH LENH U
paanyc WHEPLUUH MOJIEKYJ KaK XapaKTepUCTHKU ee KoHpopmanuu. CTaTUCTHYECKUN CErMEHT LEMH.

34. OcoOEHHOCTH TEPMOJAMHAMUYECKOTO TIOBEJCHUS MaKpOMOIIEKYT B pacTBOpax IO CPaBHEHUIO C
MOBEICHUEM MOJIEKYJI HU3KOMOJIEKYIJISIPHBIX BEIIECCTB.

35. Ilonarue 06 uckmodeHHOM oObeMe. Bropoii Bupuanbublil kodddunuent. ® - ycnosus. Teopus
®nopu—Xarrusca.

36. OmnpeneneHne  MOJEKYJISAPHOM  Macchl IO  OCMOTHYECKOMY  JAaBJICHHMIO  PacTBOPOB
MakpoMoeKyir. OnpeneneHiue MOJIEKYISIPHON MacChl METOJIOM CBETOPACCESTHHSL.
37. Bucko3uMeTpus Kak METOJI OIIPEAEIICHUSI MOJIEKYJIIPHOM MaCCHI.

38. Tenbmponukatomiass xpomarorpaduss u omnpenenenue MMP. TpancrmopTHble METOIBI VIS
UCCIIE0BaHUs IT0JIUMEPOB.



39. Ompenenenue MolnekyisipHoi Maccbl 1 MMP MeTonom neHTpudyrupoBaHus.

40. TlpuBenmeHHas u XapakTepucTHUecKas BA3KOCTH. CBi3b XapaKTEPUCTHUECKOH BA3KOCTH C
MOJIEKYJISIPHBIM BecoM (ypaBHeHHe Mapka —XayBHUHKa).

41. HonroBeuHoctb. Kunermueckas Teopus paspyuieHusi. OCOOCHHOCTH pa3pyLICHHs TBEPIBIX
IIOJIMMEPOB U 3J1aCTOMEPOB. MeXaHU3M IUIACTUUYECKOI0 U XPYIKOIo pa3pyLeHHUs.

42. OpueHTHpPOBaHHOE COCTOSHHE TOJIUMEPOB. BiusHue opueHTanuun Ha cBoiictBa. CriocoObl
MOJTyYeHHS BOJIOKOH U IIJICHOK. 43. PenakcallmOHHBIE SIBICHUS B MOJIMMEPaXx.
PenakcanmonHslii  xapaktep mporieccoB nedopmanuu. [lom3ydecth W penakcanus HaNpsHKCHHUS.
PenakcanimoHHbIe CLIEKTPBI.

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

45. Bs3koTeKydee COCTOSHHE TMOIMMEpPOB. MexaHuW3M BSI3KOTO Te4eHUdA. BrusHue MonexyaspHOn
MAacchl Ha TEMIIEPAaTypy TEKYYECTH U BSI3KOCTb PACILIaBa.

46. XpynxkocTh MOJUMEPHBIX CTEKOJ. BiMsSHHE XUMHMYECKOTO CTPOCHHMS M MOJEKYJSIPHOM Macchl
[IOJIMMEPOB HA TEMIIEPATYPY CTEKJIOBAHUS U TEMIIEPATYPy XPYIKOCTH.

47. Kpucramimueckoe cocTosHHEe HoMuMepoB. HaamonekynsipHas CTpyKTypa KpPUCTAJUIMYECKUX
nonuMepoB. OCHOBHBIE (U3NUECKUE METOBI aHAIN3a CTPYKTYPbI (3J€KTpOHOTrpadus, peHTreHorpadus
u 1p.)

48. du3uKo-MexXaHUUECKHE CBOWCTBA aMOP(HBIX TOIUMEPOB.

49. Tpu U3MYECKHX COCTOSIHHA IIOJIMMEPOB. TEepMOMEXaHWYECKHMI METOH HCCIICAOBAHHMS.

50. CoBpeMeHHEbIE MPEACTABIECHUS O MOJEKYAIPHOM CTPOSHHUH MOJIMMEPOB. | MOKOCTH MaKpOMOJIEKYIL,
TEIJIOBOE JBIDKEHHUE B moauMepax. OCHOBHBIE METOBI OIpeIeIeHHs XapaKkTepa TEIUIOBOTO JBUKCHUS
(MMPNIEeKTpUYECKUA, TUTHAMIYECKU- MEXaHMISCKUH U Jp.).

51. IInacrudukanus nonumepoB. OCHOBHBIE TUIIBI TUTacTUGUKaMK. [[puMeHsiemMble TUIaCTH(PHUKATOPHI.

52. Tlpupona BBICOKOAIACTHYECKOTO COCTOSIHHS MOJMMEpOB. TepMoAMHAMHKa BBICOKOAIACTUYECKON
nedopmannu. Mopo30CTORKOCTh Kay4yKOB.

53. @usuKo-MeXxaHWYEeCKHe CBOMCTBa monuMepoB. Jlegopmanuonnsie cBoiicTBa. Hampsixenue,
nepopmanuss M ynpyroctb. Ob6oOmennas ¢opma 3akoHa [yka, W3MepeHHe MOIyNeH YIPYTrOCTH.
WneansHoe 1ulacTHUECKOE TeNo, NPOLEcC pa3BUTHUA IUIACTHYECKUX Jedopmauuii. BrusHue
THPOCTaTUYECKOTO JABJIEHUs, TEeMIIEpaTypbl M CKOPOCTH JedopMalyu Ha TMpelen TEeKydYeCTH.

54. CtpykTypa ¥ CBOWMCTBA KPUCTAUTMYECKUX MOIUMEPOB. YCIOBUS 00pa30oBaHHs KPHCTALTHYECKOTO
cOCTOsIHMSA B monuMmepax. OCHOBHBIC THUIbI KPUCTALIMYECKHX CTPYKTYp MaKpOMOJEKYJ. YIIaKOBKa
HEMHBIX MOJIEKYJ B KpHCTautax. Mophoiorus KpHCTALIMYECKHX ITOJUMEpoB. JlameruisipHsie
kpuctamisl. Cheponutsl. Kpucramnsl ¢ BelnpsMiIeHHBIMH IemsMu. CTeneHb KPUCTAUIMYHOCTH U
MeTo/IbI ee omnpeaeneHus. JledexTsl moIMMepHbIX KPUCTAIUIOB U MX MPHPOJA.

55. BeicokoanacTiueckoe coctosHue. OCHOBHBIE CBOWMCTBA BBICOKODIACTHYECKOTO COCTOSHHS
nonmumepoB.  Craructuueckas  Teopus  Jgedopmanuu  Makpomosiekyn.  CerodHas — TeopHs
BBICOKOTACTHYHOCTH. OCHOBHOE YypaBHCHHE KHHETUYECKOH TEOPHH  BBICOKODIACTHYHOCTH.
Tepmonunamuka aedopmanuu 31acromepoB. TermnoBbie 3 dektsl npu Aedopmaruu. Kpucranmuzanus
AIIACTOMEPOB MPH J1e(hOPMAITHH.

56. Toprouectp momumepoB u IIKM. OcHoBHBIE TIpoliecChl, NPOTEKAIOUIME NpPU TOPEHUH B
KOH/JICHCHPOBAaHHOM ¥ Ta30BOM (azax. MeTonsl CHW)KEHHS W TOBBIIICHUS TOPIOYECTH.

57. OcHOBHbIE INpPU3HAKU PA3BETBICHHBIX IOJMMEPOB M METOIbl CHHTE3a, MX KOH(UTrypauus (Ha
YPOBHSIX 3BEHA, LIENH, IPUCOCIUHEHUS 3BEHBEB, IPUCOETMHEHNS OJI0KOB) U KoH(opMmanus. DaKkTopsl,
omnpezaessonie KoHpopMaoHHele nepexonsl. CTpykTypHas MoaumuKanus M HaJAMOJEKYJspHas
cTpykTypa. CBEpXpa3BeTBICHHbBIC MOJMMEPHI U IEHAPUMEPHI, X CHHTE3 U OCOOEHHOCTH CTPOCHUS.

58. Teruodusudeckne MeTOABl HUcclenoBaHus monumepoB. Jumatomerpus. JnddepeHnnanbHbIH
TepMudeckuil ananus. Kamopumerpus.

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



2. PemakcanmoHHbIC SIBICHUS B TMONIMMepax. PenakcalMoHHBIA XapaKTep MPOIeccoB aedopMaIiim.
[Ton3ydecTs U penakcanys HapsHKeHHs. PerakcalimoHHbIE CIIEKTPBI.

[Ipumep 2.
1. CiocoObI IpOBEICHUS TTOIUKOHCHCAITHIH.
2. Tpu (GU3NYECKUX COCTOSHHS TMOJUMEPOB. TepMOMEXaHUYECKMH METOA  HMCCIICOBaHUS.

Kpurepun onennBanus
Onenka ommuuHo 10 OGamioB - BBICTABJISIETCSl  CTYAEHTY, IIOKa3aBIIeMy BCECTOPOHHHE,
CHUCTEMaTU3UpPOBaHHbIC, T[IYyOOKHE 3HAHUS YYEeOHOHM MpOrpaMMbl AMCHUIUIMHBI, TMPOSBISAIOMIEMY
MHTEpeC K JaHHOW MpPEeAMETHOM 00IacTH, MPOAEMOHCTPUPOBABIIEMY YMEHHE YBEPEHHO U TBOPUYECKH
MPUMEHSTH UX Ha MPaKTHKE MPU PEILICHUH KOHKPETHBIX 3a]1a4, CBOOOIHOE U MPAaBUIILHOE 0OOCHOBAHHE
HPUHATHIX PELICHAMN.
Ouenka omMyHO 9 OayIoB -  BBICTABISIETCS  CTYAEHTY, IIOKAa3aBIIEMy BCECTOPOHHHE,
CHUCTEMaTH3UpPOBaHHbIC, IIyOOKHE 3HaHMA Y4eOHOW NpOrpaMMbl AUCLUIUIMHBI U YMEHHUE YBEPEHHO
MPUMEHATH UX Ha IPAKTHUKE TPH PEIICHNH KOHKPETHBIX 3a]1a4, CBOOOIHOE U MPaBUIbHOE 000CHOBAHUE
NPUHSATHIX PEIICHUH.
Onenka ommMyHO 8§ OaysioB - BBICTaBISIETCSl CTYACHTY, IOKa3aBLUIEMy BCECTOPOHHHE,
CHCTeMaTH3UPOBaHHbIE, IIyOOKHE 3HAHUS y4eOHON MPOrpaMMbl JUCLUIUIMHBI M YMEHHE YBEPEHHO
NPUMEHATh X Ha MPAKTHKE TPU PEIICHUN KOHKPETHBIX 3a/1ad, MPaBWIbHOE 000CHOBAHUE MPUHSTHIX
pelIeHni, ¢ HEKOTOPbIMU HEZ0UeTaMu.
Onenka xopomio 7 0aioB - BEICTABISIETCS CTYACHTY, €CIM OH TBEPAO 3HAET Marepuai, rPaMOTHO H 110
CYILECTBY M3JIaraeT €ro, ymMeeT NPUMEHATHh IOIy4YEHHbIC 3HAHUS HA INPAKTUKE, HO HEIO0CTATOYHO
rpaMOTHO 00OCHOBBIBAET MOITYUYCHHBIEC PE3YIIBTATHI.
Ouenka xopoio 6 6ajoB - BBICTABISETCS CTYACHTY, €CIIM OH TBEPJO 3HAET MaTepuall, 'paMOTHO U IO
CYLIECTBY M3J1araer ero, yMeeT NPUMEHATh MTOJyUYCHHbIE 3HAHUS Ha MPAKTHUKE, HO JIOIYCKAET B OTBETE
WIN B PELLICHNH 3a]1a4 HEKOTOPbIe HETOYHOCTH.
Onenka xopomio 5 0ajioB - BHICTABIISIETCS CTYACHTY, €CJIM OH B OCHOBHOM 3HAaeT MaTepHall, FpaMOTHO
U TI0 CYIIECTBY M3JIaraeT €ro, yMeeT NMPUMEHSTh NOIyYeHHbIC 3HAaHHUs HA MPAKTHKE, HO JIOMyCKaeT B
OTBETE WJIH B PELICHUH 3a]a4 JOCTATOYHO OOJBIIOE KOJIMYECTBO HETOYHOCTEH.
Onenka ynoBieTBOpuTeNnbHO 4 Oaiia - BBICTABISIETCS CTYIACHTY, MOKa3aBIeMy (parMeHTapHbIH,
pa3pO3HEHHBII XapakTep 3HAHUH, HEIOCTATOYHO MpPaBUIbHBIE (OPMYIUPOBKH 0a30BBIX MOHSTHI,
HapyIIEHUs JIOTHYECKON MOCIe0BaTeIbHOCTU B U3JI0KEHUN MPOTPaMMHOIO MaTepuana, HO MPH 3TOM
OH OCBOWJI OCHOBHBIC Pa3Ziebl yueOHOW MpOrpaMMbl, HEOOXOAMMBIE Ul JalbHEWIIero oOydeHus, u
MOYKET MIPUMEHSTH MOJTy4YeHHbIE 3HAaHUA 110 00pa3ily B CTAHJAPTHON CUTYyallnH.
OneHka yaoBIETBOpUTENbHO 3 Oajuia - BBICTABISIETCS CTYIACHTY, MOKa3aBIeMy (parMeHTapHbIH,
pa3po3HEHHBIH XapakTep 3HaHWM, Jomyckaronlemy omuOku B (popMynupoBKax 0a30BbIX HOHSTHH,
HapyIIEHUs] JIOTUYECKOH IMOCIeq0BaTeIbHOCTH B H3JIOKEHUM NPOTPAMMHOTO MaTepuana, ciado
BJIaJICET OCHOBHBIMU pasziesiaMy y4eOHOH MporpaMMbl, HEOOXOIUMBIMHU IS AaJbHEHIEro 00y4eHus 1
C TPYZIOM IIPUMEHSIET [TOJyYCHHbIE 3HAHUS AaKe B CTAHAAPTHOW CUTYalHH.
OneHka HeyIOBJIETBOPUTENIBHO 2 Oajuia - BBICTABISETCS CTYACHTY, KOTOPBIA HE 3HAeT OOJIbLICH 4acTH
OCHOBHOTO COJEp)KaHUs y4eOHOH IpOorpaMMbl JUCHMIUIMHBI, JOIyCKaeT rpyOble OmHOKH B
(hopMyIIMpPOBKaX OCHOBHBIX IPUHIIUIIOB U HE YMEET UCIOIb30BATh MOIYUYCHHBIC 3HAHUS [P PELICHUU
THUIIOBBIX 33/a4.
OrneHka HEYJIOBJIETBOPUTENBHO | 0ajm - BBICTABISETCS CTYIEHTY, KOTOPBIH HE 3HAET OCHOBHOIO
cozepkaHusl yueOHON MporpaMMbl IUCLUILTUHBI, JOMycKaeT rpyOeiimue omuOKd B (GOPMYIUPOBKaX
0a30BBIX MOHATUN IUCLUIUIMHBEI M BOOOIIE HE MMEET HABBIKOB PELICHUS THUIIOBBIX HMPAKTHYECKHX
3ajay.

5. MeTonuueckne MaTepuaJIbl, ONpeIeJsONINe MPoueIyPbl OIleHHNBAHUS 3HAHUI, YMEHUIl, HABBHIKOB U
(W1M) oNbITA AESITEILHOCTH

[Tpu npoBenennn ycTHOTO AH((HEepeHIIMPOBAaHHOTO 3a4eTa 00yJaromemycs mpeaocrapisercs 30 MUHYT
Ha monaroroBky. Ompoc oOydvaromerocsi mo OwieTy Ha ycTHOM auddepeHInpOBaHHOM 3adeTe He
JOJDKEH TPEBHIATh OHOTO aCTPOHOMHYECKOTO Yaca.

[Tpu mpoBeseHNH yCTHOTO dK3aMeHa 00ydaroImeMycsl mpeaocTaBisieTcs 1 yac Ha moarotoBky. Ompoc
o0yyJarolierocsi Ha 5k3aMeHe He JIOJDKEH NPEBBIIATh OJJHOTO aCTPOHOMHUYECKOTO Yaca.



