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I. OnucaHue nporpaMmMsi:

Hacrodmasa nporpamMMa oxBaThbIBaeT Ba)KHeHIIMe pasjesbl XUMUU U
$GU3NKM BBICOKOMOJIEKYJIIDHBIX CO€JAUHEHUMH (HayKh O MoJMMepax):
KUHETUKA W MeXaHU3Mbl 00pa30BaHHUA MAKpPOMOJIEKYJ, UX XUMHYECKHUX
NpeBpallleHuH, CTPYKTypa U MexXaHW4YeCKHe CBOWCTBA IMOJMMEPHBIX
MaTepUaJoB U KOMIO3UTOB Ha UX OCHOBE U PU3MYeCKasd XUMHUA PacTBOPOB
NOJIUMEPOB M NOJIM3JIEKTPOJIMTOB, a TakKXke TeOpeTHYeCcKue |
JKCIIepUMEHTAJ/IbHble METOJbl HCC/AeJOBAaHUA CTPYKTYpbl HU CBOMCTB
OJIUMEPOB.

II. OcHOBHbIE pa3je/ibl U BONPOCHI K IK3aMEHY:

1. XvMHUA @OOJUMMEPOB U MOJIMMEPHbIX KOMIIO3UIMOHHBIX
MaTepuajoB

1. BbicoKkOMOJIEKYJIIDHBIE COE€JJUHEHUSI KaK HayKa, O0O0beKTaMu
WCCJIeJOBAHUU KOTOPOU SABJSKTCA MaKpPOMOJIEKYJIbI CUHTETUYECKOrO U
NPUPOJHOTO IPOUCXOKIAEHUS, COCTOSLME U3 MHOTOKPAaTHO MTOBTOPSAKOIIUXCA
CTPYKTYPHBIX €IUHUL], COEIMHEHHBIX XUMUYECKUMU CBA3SIMU U COZeprKalue
B [JIABHOW LielIK aTOMBI YIJ1epo/ia, a TAKXe KUCJI0po/a, a30Ta U Cephl.

Knaccudpukaumsa u HOMeHKJIaTypa MOHOMEPOB, OJIMTOMEPOB U
nosuMepoB. OCOOEHHOCTH HUX XUMHYECKOro CTpoeHus. CUHTeTHUYecKHe
OpraHu4yeckKue, 3JIeMEHTOOPraHUYecKHWe, HeOpraHW4ecKve U IMpPUpPOJHbIe
[0JIMMePHBL.

[losimayicnepCcHOCTD, MOJIEKYJIIPHAsA Macca, CTeleHb MOJIMMepHU3alLyH,
MOJIEKYJIAPHO-MAacCOBOE M  MOJIEKYJIIpHO-YUCJIEHHOe  paclipesesieHue
O0JINTOMEPOB U N0JIMMepoB. CTepeoXuMus MOJUMEPOB.

2. Peakyuu T1oJiydeHUS OJIMTOMEPOB U  BBICOKOMOJIEKYJIAPHBIX
coeJJMHEHUM.

2.1. lloiuMepursauua ¥ conoJiMMepU3alus: paguKajabHas, KATUOHHAA,
aHHOHHass WU  HWOHHO-KOOpAWHALMOHHAs, OCOOEHHOCTU  YKa3aHHBIX
NOJIMMepU3alMOHHBIX NpoLeccoB. [lonumepusanusa B pacTBope, B Macce, B
CyClleH3WM, B  3MyJibCUM, B TBepJod ¢asze. TepMoauMHaAMHUKa
NOJIMMePU3aLMOHHBIX IPOLLECCOB.

2.2. PagukanbHasa mnoJayMMepusanusa U ee MexaHusM. C(CTpoeHue
MOHOMEPOB U CIIOCOOHOCTb HUX K NOJIMMEpPU3alUH, METOA bl UHULIUUPOBAHUS.
KvHeTvka pajuKa/JbHOW TNOJMMepU3alMd U yYpaBHEHUE CKOPOCTH
noJuMepu3anuu. BiausHue pasiMuHbIX GaKTOPOB Ha MOJIEKYJISIPHYIO Maccy
U MOJIEKYJIAPHO-MACcCOBOE pacnpejesieHde nosaumepa. [loHatve o pajuHe
KUHETUYECKOMU LIeMH.
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WUHrubuTtopbl W  peryJsiTopbl  paJUKaJbHOW MOJMMEpPHU3ALUU.
O6paTuMoe MHrMbUpoBaHUe. PajiukasbHasA NMoJMMepuU3alus NPy TJIyOOKUX
cTeneHsx npeBpaiieHus. ['enb-a¢pPpekT. CnocoObl NPOBeAEHUS paiuKaJbHON
noJIMMepU3alMu: B Macce, pacTBOpe, TBepA o ¢ase, B CyCleH3USIX.

2.3. DMyJIbCMOHHAA MoJUMepHU3anusad U ee 0cobeHHOCTU. KuHeTuka U
MEXaHWU3Mbl SMYJIbCHUOHHOU MOJIMMepPHU3alUH.

2.4. ConosimMepu3anus, ee MeXaHM3M U OCHOBHble 3aKOHOMEPHOCTH.
YpaBHeHHe cocTaBa comnoJuMepa. KOHCTaHTBI comoJiMMepu3ald U HUX
¢usuyeckud cmbica. CBA3b CTPOEHUSI MOHOMEPOB C HX PeaKIMOHHOM
Croco6HOCThIO. BivsHue cpejbl, faBjieHMss U TeMmepaTypbl. Cxema Q-e
Andpes u llpaiica. CTaTUCTHYECKUE, IPUBUTHIE U GJIOK-COMOJUMEPHI.

2.5. MoHHas, KaTUOHHAsA U aHWOHHas, moJuMepu3anus. PeakiimoHHas
CIIOCOOHOCTh MOHOMEPOB B MOHHBIX peakuusax. Karaausatopbl u co-
KaTa/iu3aTopbl. MexaHu3mbl mnpornecca. O6pa3oBaHue aKTHUBHOTO ILEHTPA,
pocT U O06pbIB Iend. CKOpPOCTU 3JieMeHTapHbIX peakiui. CKOpOCTb
NpOIeCCOB KAaTHUOHHOW W AaHUOHHOW MOJMMEpPU3AllMM, BJUSHUE Cpelbl U
TeMIlepaTypbl HAa KUHETUKYy W MNOJUJUCIEPCHOCTh 00pa3yrouuxcs
nosinMepoB. [I[puMepbl 06pa30BaHUs KUBbIX MOJUMEPHbBIX LiENeu.

ComnosinMepu3anus, KaTUOHHAsA U aHUOHHasl.

2.6. NoHHO-KOOpMHALIMOHHAsA MNOJUMepHU3alUsl U ee OCOOEHHOCTH.
Kartanusarope! Llurnepa-Hatta. loHHO-KOOpAUHALIMOHHAA OJIUMepHU3aL U
Ha JIMTHEBBIX KaTaJlu3aTOpax.

MeTas10LleHOBBIM KaTa/u3, MEXaHU3M U KUHETHUKA peaKIui.

CTepeoperyJisipHble MOJUMEPBI U YCJIOBUSA UX NOJydeHUSA. MexaHu3M
cTepeocnenipUIeCKOr NOJIUMePU3ALUH.

2.7. TlonunpucoegrHeHue. MexaHU3M 00pa30BaHUSA IOJHUYPETAHOB,
NOJIMKap06aMHU/i0B U 3NOKCUHBIX [10JIMMEPOB.

2.8. llosmvkoHpaeHcanys: paBHOBeCHass W HepaBHOBecHas. TuIbI
XUMHYECKUX peaKLMi MOJMKOHJeHCcauuu. PYHKIMOHAJIbHOCTh MOHOMEPOB,
O0JIMTOMEPOB U ee 3HayeHUe. PeakllMOHHas COCOOHOCTb QPYHKIIMOHAIbHbBIX
rpymi.

PaBHOBecHass TNOJIMKOHAeHcalMss HW ee MexaHuU3M. KuHeTHKa
pPaBHOBECHOW MOJIMKOHJIEHCAUU. 3aBHCUMOCTb MOJIEKYJSPHOA Macchl
nojvuMepa OT  COOTHOUIEHUSI  MCXOJAHBIX  MOHOMEpPOB;  NPaBUJIO
HESKBUBAJIEHTHOCTH QYHKUUOHAJbHBIX rpymnn. Cnocobbl MNpoBeJeHUs
pPaBHOBECHOU MOJIMKOH/IEHCALIUU.

HepaBHoBecHass mosiMkoHAecauusi. TuUbl HepaBHOBECHBIX peaKLUM.
Crnoco6bl NpoBeieHHSI HEPAaBHOBECHOM MOJIMKOH/EHCAUK. 3aKOHOMEPHOCTH
HEPAaBHOBECHOW  NOJIMKOHJeHcaluu. MexdasHasd  MOJIMKOH/leHCAlUs.
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MexaHuM3M peaklMd U ee OCHOBHble 3aKOHOMepHOCTH. HepaBHOBecHasd
NOJIMKOH/ZIeHCAaLMsl B pacTBODe.

CoBMecTHasl NOJIMKOHJEHCAllUsl U ee XapaKTepHble OCOOEHHOCTH B
CJlydae paBHOBECHOU U HePAaBHOBECHOM MOJIMKOH/LEHCALIUH.

TpexmepHass DNOJMKOHJEHCAU U e€e 3aKOHOMepHOCTU. BinsaHue
GYHKIMOHAJIBHOCTH UCXOAHBIX COejMHEeHUW. Pa3HO3BEHHOCTh NMOJIUMEPOB,
noJiy4YaeMbIX METOJaMHU NMOJIUKOHAEeHCAL .

3. CUHTe3 MOHOMEPOB U NOJIUCONPAKEHHBIX IOJIUMEPOB HA UX OCHOBE,
XMMHYeCKoe CTpOeHHe, MOJIEKYJIApHAasA M HaJAMOJIEKYJIApHAasd CTPYKTypa
TUIMTHUYHbIX HOJIUCONPSI>KEHHbIX NOJIMMEPOB: noJiMaleTHJIeHa,
NOJINJUALLeTUJIEHOB, OJIMAHUJINHOB, noJin$peHUJIEHBUHUIIEHOB,
NOJIMTUOQPEHOB U [JIp., IOHATHE 00 UX 3JIEKTPOHHOU CTPYKType. CBA3b MeXAy
MeTOJaMM HUX CUHTe3a U CTpoeHHeM. XMMHUYeCKas M 3JIeKTPOXUMHYecKas
MoAUPUKaALUS MOJTMCONPS)KEHHBIX TOJUMEPOB.

4. OcHOBHble TMpPH3HAKWM pa3BETBJEHHbIX IOJUMEPOB U METO/bI
CUHTe3a, UX KOHUrypanusa (Ha YpOBHSX 3BeHa, LeNH, NMPUCOeJUHEHHUS
3BEeHbEB, IMpUCOefWHEHUsA OJokOB) U  KoHpopmauuda. DakTopsl,
onpezessoIe KOHQOpMaLMOHHBbIE nepexo/bl. CTpyKTypHas
MoAuUKALUA UM HaAMOJIeKyJsapHasaA CTpykTypa. CBepxpa3BeTBJIEHHbIE
NOJIMMEPBI U IeHJPUMEPDI, UX CHHTE3 U 0COOEHHOCTH CTPOEHHUS.

5. Cuuutele nmosuMMepbl. TUnbl CIIMTHIX MoJuMepoB. PopmupoBaHUe
TPeXMEpPHBIX CTPYKTYP B MpoOlecce CUHTEe3a U XUMUYECKUX NpeBpallleHUul B
MakpoMoJieKyJsaX. CIIMTBIe eCTKOLielIHble M 3JIaCTUYHble IOJIMMEpHI.
CTaTUCTUCTHYECKHE METOJbl OMUCAHUSA MPOLECCOB O0Opa30BaHUS CIIMThIX
nosvuMepoB. [lapameTpbl ceTok. OCHOBHblE 3aBUCUMOCTH  MEXAY
CTPYKTYPHBIMHU XapaKTEPUCTHKAMM NPOCTPAHCTBEHHO CIIMTHIX MOJUMEPOB.
O6pa3oBaHue NPOCTPAHCTBEHHBIX CTPYKTYP B 3JlaCTOMEpPax M UX JUHAMMKA.
Bu/ibl cuIMBaIMX areHTOB U 0COOEHHOCTHY CTPOEHUS CeTOK. BinsiHue Tumna
nolepeyHbIX CBSI3e Ha MeXaHUYeCKHe CBOMCTBA CUIMTHIX 3J1aCTOMEPOB.

6. CMecu mnoJsiuMepoB. UCTHHHBIE M KOJUJIOWJHbIE PACTBOPBI CMeceH
NOJIUMEPOB, MeXaHU3M CMelleHHWs UM TUlbl (a30BbIX CTPYKTYpP B CMecCsX
nosiuMepoB. CMecH MOJIMMEPOB KaK MaTpPHULbl [Jifl OJYy4YEHHUS MOJIUMEPHbIX
KOMNO3ULIMOHHbIX MaTepuasioB (I[IKM), cnenudpuka cuntesza [IKM c wux
npuMeHeHMeM. MHOrOKOMIIOHEHTHbIE CMECH MOJIMMEPOB.

7. [lpupoaHble MOJUMEPBI U UX PAa3HOBUAHOCTH, METO/Ibl BbIJl€JIEHUS
M3 TMPUPOJHOrO ChIpbsl U UJEHTUPUKALUH, MEeTOAbl MOAUPHUKALUU.
[lest0103a, XUTHH, XUTO3aH U UX NPO3BOJHbIE. [I[pUMeHeHre NMPUPOIHBIX
OJIUMEPOB.

8. XruMuHyeckasa MoaubHUKaLusa MOJIMMEPOB. OcHOBHbIE
3aKOHOMEPHOCTH MOJUGPUKALUU TNOJUMEPOB. PeaKllMOHHAasi CNOCOOHOCTH
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OYHKIMOHAJIBHBIX ~ TPyNN  MaKpOMOJIEKYJl U HHU3KOMOJIEKYJISIPHbIX
coeluHEHUUN. IOPEKTHI LIeNU U COCEJHENW TpyIbl, KOHPUTYPALMOHHbIE U
koHbopMalMoHHble 3¢PeKThl. Peakiiuu 3aMellleHHUs] B NOJMMEPHOH IeMu.
BivsHUe yc/i0BHM Ha KHHETUYECKHE 3aKOHOMEPHOCTH U CTPOeHHe
obpasywuiuxcs mnojauMepoB. KoMno3uiuoHHass HEOJHOPOJHOCTb. Peakiiuu
CTPYKTYpUPOBaHUS TMOJHMMEPOB U UX OCOOEHHOCTU. M3MeHeHUe CBOWCTB
NOJIUMEPOB B pe3yJibTaTe CTPYKTYPUPOBaHUs. MeXMoJieKyIsIpHbIe peaKIuu
M 06pa3oBaHMe TPeXMEPHBIX CETOK. Peakliuu npucoeaMHeHUs, OTLIENJIEHUs
Y M30MepHr3alvH.

9. Knaccudukanys MnoJMMepHbIX KOMIO3UIIMOHHBIX MaTepuasoB M
NOJIMMEPHBIX HAHOKOMIIO3UTOB. BU/IbI MaTepuasioB: MOJUMEP-MOJIMMEPHbIE
cmecH, [IKM, apMupoBaHHble HeNpepbIBHbIMU, KOPOTKUMHU BOJIOKHAMU H
IJIACTUHYATbIMU  HAMOJIHUTEJSIMY,  AWcClepCcHOHanoJHeHHble  [IKM,
NeHOIOoJIMMepPbl, MHOTOKOMITIOHEeHTHbIe [TKM.

BoJsiokHOOGpa3ytoniye TMoJMMePbl U BOJIOKOHHbIE IOJIMMEpPHbIe
KOMIIO3UThI, METO/IbI OJIyYE€HHUS U CTPYKTYpa.

Tumn, dopMa M OCHOBHbIE CBOWCTBAa ApPMHUPYIOLUX HAIMOJHUTEJEN:
HelpepbiBHbIE CTEKJSHHbIE, YIJepoJHble, OOpHble, OpraHUYecKhe U Ap.
BoJioKHa, HUTH, KT'yThbl, POBUHTH, JIEHThl U TKaHU; KOPOTKHE BOJIOKHA, MAThl
M3 HHUX; HAlOJHUTEJM IJIOCKOCTHOM  CTPYKTypbl. @DU3UKO-XMMUA
OBEPXHOCTU HAINlOJIHUTEJIEH.

Tunel 1 cBokicTBa MaTpul, (TepMOMJACTUYHbIE U TEPMOpPEAKTUBHbIE
NOJIMMEPBDI, NOJIUMEP-MOJIMMepPHbIE CMECH).

MeTo/ bl oydeHUS NOJMMEPHbIX KOMIIO3UIJMOHHBIX MaTepHaJioB.

10. Mexda3Hble fIBJeHUSI HA FpaHULIAX pa3zeJa MOoJUMep-MoJIuMep,
noJuMep-TBepAoe Teso. Afre3usa. BinsHue ¢QopMbl, XUMHUYECKOTO U
$GU3NYECKOr0 COCTOSAHUS NOBepXHOCTHM Ha cBoucrBa I[IKM. AnmpeTsl.
MeTo/ bl XMMHUUYECKOU U PU3NUECKOU MogUUKaLUK KOoMIOHEHTOB [TKM.

11. HaHokoMno3uThl. THUIIBI WUHTPEJUEHTOB, MaTepuabl U METOZBI,
NpUMeHsiEMble [yl TOJIyYeHUSI HaHOKOMNO3UTOB. (OCOOEHHOCTH UX
NOJIy4YeHHs1 U OCHOBHbIE CBOMCTBA HAHOKOMIIO3UTOB.

12. OcHOBBI TEXHOJIOTUA I0JIMMEPOB 5 MOJIMMEPHBIX
KOMIIO3UIIMOHHBIX MaTepuasioB. MeToJbl MOJy4YeHUs HaNOJIHUTEJeH, HX
dpakIMOHHMPOBaHUE U 06PabOTKA, CTOCOOLI COBMellleHHSI GYHKIIMOHAIbHbIX
UHTpEeJUEHTOB W TMOJUMEPHBIX MaTpull. TexHOoJ0rusl TMepepaboTKU
nosuMepoB v [IKM B monynpoayKThl U U3e/1Us.

TpaguuvoHHble W HOBble 00JIaCTU TPUMEHEHUS OJINTOMEPOB,
nosuMmepoB, I[IKM ¥ HaHOKOMIO3UTOB IMpPU PpeELIEHUU HaAyYHbIX U
TEeXHUYEeCKUX 3a/ay.
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13. /JlecTpykuuss IMOJUMEPOB M KOMIIO3ULMOHHBIX MaTepUaJioB.

OcHOBHBbIE BU/IBI JleCTPYKLMU: XUMHUYecKas, TepMHUYecKasd,
TEPMOOKUCIUTeNbHAsA, $OTO- M MexaHWdeckasd. (CTapeHue TMOJIMMEPOB.
Crabunusanus BBICOKOMOJIEKYJIAPHBIX COeJMHEHHH. KnHeTtnka

MeXaHOJeCTPYKLMU NoJuMepoB. [Ipenes MexaHOLeCTPYKLUUM U NPUYUHBI
ero cyuiecTBoBaHusd. [loHATHE 0 CTOMKOCTU MOJMMEPOB U KOMIIO3ULUOHHBIX
MaTepUaJIoB K BHEITHUM BO3EUCTBUAM.

14. Toprouectp mnoauMepoB u [IKM. OcHOBHBle mpoLEecCHl,
NpoTeKawlMe NpU TFOpPeHUH B KOHJEHCUPOBAaHHOM M ra3oBoM ¢asax.
MeToAbl CHUXKEHHUSA U IOBbILIEHUS TOPHYECTH.

15. BropuyHaa nepepaboTka mnoauMepoB u IIKM, ocHoBHbIE
TEHJEHLUUU W COBpPEMEHHOEe COCTOsHUE. JKOJIOTUYeCKHue NpobseMbl
BTOPUYHOM NepepaboTKu nosaruMepoB U [IKM.

2. du3rKa N0JIMMEPOB Y MOJMMEPHbIX KOMIIO3UIIMOHHBIX MaTepraoB

Kondurypauua u koHpopmanusa MakpomoJsiekysa. OCHOBHbIe MOJENH
NOJIMMEPHBIX LieNel: CB060AHOCOYJIEHEHHAS Liellb, Lielb ¢ PUKCUPOBAHHBIMHU
yrjiaMd. XapaKTepUCTUKHA pa3MepoB M  GOpMbI MOJMMEPHBIX Lemeu.
BHyTpeHHee BpallleHMe U IOBOPOTHAA uzoMepus. [loimMepsl ¢ XUpaJbHbIMU
neHtpamu. KoHdpopmanuusa MakpomoJsieKysJ M KOHPOpPMaLMOHHAsA 3HEpPrus.
CTepeopery/siipHOCTb M MHUKPOCTPYKTypa LENHbIX MoJieKyJa [MOKOCTb
NOJIMMEPHBIX ILelled U ee XapaKTepUCTUKU. TepmoavHaMuyeckasd U
KUHeTUYeCcKasgs TMOKOCTb  MakKpoOMoJieKysa. biauxHhe W JaJibHUE
B3aUMOJeNcTBUsA. PasMeppl M QOpMBbI peasbHBIX ILENHBbIX MOJIEKYJ, HX
3KCIlepUMeHTaJIbHOe onpefesieHue. [loHATHe 0 CTATUCTUYECKOM CEerMeHTe.

2. BbICOKOMOJIEKYJIIPHBIE COEJMHEHUA B pacTBODE.

XapaKTep B3aUMO/JEUCTBUA B pacTBOpaAxX OJUMepOB. TepMogUHaAMUKa
pacTBopoB  mnosuMepoB. Teopus  ®Puopu-XarruHca. O-TeMmmeparypa.
O6beMHble 3ddekThl. KoOHLEHTpHpOBaHHbIE pPacTBOPHI  IMOJHUMEPOB.
da3zoBble AuarpaMMbl NOJIMMep-pacTBOpUTEJb. [UApoAMHAMUYECKUE
CBOMCTBa MakKpoMoJieKyJl B pactBope. [Judpdy3us MakpomoJieKysq B

pacTBope. MeToabl bpaKIMOHUPOBAHUS MOJIUMEPOB. PacTBOpHI
NOJIM3JIEKTPOJUTOB. [losiMMepbl Kak MaTpuLibl 4Ji1 TBePAbIX 3JIEKTPOJIUTOB.
HoHomephl.

3. ®usuyeckue U pa30Bble COCTOSTHUS MOJHUMEPOB: CTEKJ00O6paA3HOE,
BbICOKO3JIaCTUYECKOE U BSI3KOTeKydee. AMOpPQHBIe U KpUCTaJJIHWYECKHE
nosiuMepbl. Pa3oBble NMepexo/bl, MEXaHW3M KPUCTAJJIU3ALMU U TJIaBJIEHUS
KpPUCTaJIJIOB. BiMsiHME CTPYKTYpbl M BHEUIHUX BO3JE€WCTBUKA Ha ($a3oBbie
nepexozpbl.

4. CTpyKTypa U CBOMCTBA MOJIMMEPHBIX CTEKOJI.
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CoBpeMeHHbI€ TNpe/icTaBAeHUsI 06 aMOPPHOM COCTOSIHUU U CTPYKType
CTEKJI000pa3HbIX MOJUMeEPOB. CTEKJIOBaHUE MOJMMEPOB U METO/[bl €ro
onpenesieHus. Teopuu CTEKJIOBAHUA. ABnenue BbIHY>X/J|€eHHOU
aJlacTUYHOCTH. [Ipupoaa 6osbiux gedpopmanuil u gepopManud B 06J1aCcTH
KPUOTeHHBIX TeMIepaTyp.

5. BbICOKO3/1aCTHYECKOE COCTOSTHUE.

OCHOBHbIE CBOWCTBA BBICOKO3JIACTUYECKOTO COCTOSIHUSI MOJIMMEPOB.
Cratuctudeckas Teopus Jedopmanvd MakpoMoJieKys. CeTouyHas Teopus
BBICOKO3JIaCTUYHOCTU. (OCHOBHOe YypaBHeHUME KHUHETUYEeCKOW TeOopUuH
BbICOKO3JIACTUYHOCTU.  TepMogUHaAMUKa  JAedpopMaldd  3JaCTOMEPOB.
Tepmoynpyras wuHBepcus. TemnoBble 3dPekTbl npu AedpopMalvu.
Kpucraniuzauus asiactToMmepoB npu gedpopMaliyiu.

6. BA3KoTeKydee COCTOSIHME U OCHOBbI PEOJIOTHUH I10JIUMEPOB.

3aKOHOMEpPHOCTU TeYeHUs paclaBOB INOJMMEPOB, KPUBbIE TeUYeHMUH,
3aKOH Te4yeHUs, MeEXaHU3M Te4eHUs. JHEPTUA U SHTPOINUS BA3ZKOTO TeUeHUs],
MX 3aBUCHUMOCTb OT @apaMeTpPOB MOJIEKYJAPHOU CTPYKTYpbl U OT
HallpsDKEeHUs CABUra. 3aBUCUMOCTb TeIJIOThl aKTUBALUU OT TeMIlepaTyphl.
Hb0TOHOBCKass BSA3KOCTb, MeTOJbl OIpeJeseHUsd U 3aBUCUMOCTb OT
MOJIEKYJIIPHOU  CTPYKTYpbl M MOJIEKYJIAPHOM  MacChl  IOJIMMEPa,
TeMIiepaTypbl. YpaBHeHUe BuibsiMmca-Jlanaena-®@eppu. I[lpoyHocTHBIE
XapaKTepUCTUKH PacCIlJIaBOB.

7. CTpyKTypa U CBOMCTBA KPUCTAJINYECKUX TIOJIUMEPOB.

YcnoBus 06pa3oBaHUA KPUCTAJIMYECKOTO COCTOSIHUSA B MOJIMMepax.
OcHOBHBIe THUINbl KPUCTAUIMYECKUX CTPYKTYpP MaKpPOMOJIEKyJl. YIakKoBKa
LeNHbIX MOJIEKYJT B KpuUCTa/laXx. Mopdosiorua KpUCTaJIMYECKUX
nosuMepoB. JlamessnsapHble kKpuctajibl. Cheponutel. Kpucramael ¢
BBIIPAMJIEHHBbIMU LendaMU. (CTeneHb KPUCTA/JIMYHOCTU U MeTOJLbl ee
onpezneneHus. JlepekTbl MNOJUMEPHBIX KpPUCTAJVIOB M UX MPHUPOJA.
[lonvuMepHble MOHOKpPHUCTaJ/IbL. Kpuctaiinsanusa v 1JaBjeHue 0JIMMepPOB,
MeToAbl UcciaefoBaHusA. Kpucraniusayus u3 pa3baBJeHHBIX PacTBOPOB U
pacmiaBoB. 3apojpbllieo6pa3zoBaHhe UM pocT. KuHeTuyeckass Teopus
KpUcTa/siu3ayuu. [lepBrudyHasd U BTOpUYHas KpHUCTaJau3auusd. YacTtudHoe
IJlaBJeHWe W pekpucta/iuzanuda. OTxur mnosauMepoB. 0coGeHHOCTH
KPUCTAJJIM3ALUU [I0JIMMEPOB B MNOJIUMEPHBIX KOMIIO3UTAX.

8. ’Kugkokpucraniviyeckoe COCTOAHUE MTOJIMMEPOB.

BavxHuil W pgasbHUM nopsaaok. Tumbl cuMMeTpuu. MesoMopdHbIe
cocTtosiHUA. 06/1aCTU TPUMEHEHUS KUAKOKPUCTAIJIMYECKUX TOJIMMEPOB.

9. OpveHTUPOBAHHOE COCTOSAHUE NIOJIUMEPOB.
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Oco6EeHHOCTU OPUEHTHUPOBAHHOI'O COCTOSIHUS MOJIMMePOB. CTpoeHue U
CBOMCTBA OPUEHTUPOBAHHBIX NOJUMEPOB. CTPYKTypHble MoAead. OCHOBHbIE
METO/ bl OPUEHTALIMMU TOJIUMEPOB U METO/bI OL[EHKH.

10. MogenupoBaHrue MOJIEKYJASAPHOU M HAJAMOJIEKYJSAPHOU CTPYKTYP
OJIMTOMEpPOB, IMOJMMEPOB U CONOJUMEPOB B pacTBOpaxX, pacljaBax H
NOJIMMEPHBIX TBEPABIX TeJ B aMOpPPHOM, MOJYKPUCTANIAYECKOM
KPUCTAJIIMYECKOM COCTOSAHUAX. MozesIMpoBaHue NMPOLECCOB, NPOTEKAIIUX
Ha CTaAuu 00pa30BaHHUA MaKpOMOJIEKYJ. MogesnbHble NpeACTaBJeHUSA O
CMecsx TMOJIMMEPOB U TOJHMMEPOB C BBEJEHHbIMM B HMX COCTaB
GYHKIMOHAJIbHBIMU UHTPEJIUEHTAMMU.

11. PestakcaijMOHHBIE SIBJIEHUS B TOJIMMEPAX.

PenakcanimoHHbIM XxapaKTep npoleccoB gedpopmanuu. [ucTepesrcHble
nponeccol. [lonsydectb W pesakcanusgi  HanpsbkeHusa.  [IpuHnun
cynepno3unuu. ChnekTp BpeMeH  peJlakcalUd W 3amas3/[bIBaHUS.
/luHaMU4Yeckre CBOMCTBA IMOJIMMEPOB: KOMILJIEKCHBIM  MOAYJb U
KOMILJIEKCHAsA MOJaTJUBOCTb. COOTHOLIEHUE MeXJy KOMIIJIEKCHbIM |
peJlakCallMOHHBIM ~ MoAyAsMU. JIMHeWHass BA3Koynpyroctb. [lpuHumn
TeMIlIeEpaTypPHO-BPEMEHHOM 3KBUBAJIEHTHOCTH.

12. ®usnko-MexaHU4eCKHe CBOWCTBA MOJUMEpPOB. JlepopMalMOHHbIE
cBoicTBa. Hamnpsikenue, gebopmanusa u ynpyroctb. O60611eHHas ¢dopMma
3akoHa ['yka, nsMmepeHune MoJAyJied ynpyroctu. MpaeajnbHoe mJacThU4ecKoe
TeJI0, TMpOLecC Ppa3BUTUA IJAacTUYeCKUX JedopMauui. BiusgHue
TUAPOCTAaTUYECKOTO JaBJieHUs], TeEMIlepaTypbl U CKOPOCTU JedopMalUUd Ha
npejes TEKY4eCTH.

MexaToMHOE B3aMMO/eMCTBHE B OJIMMepax. [UHaMUKa U 9HepreTUKa
pacTSKeHUsA OTAeJIbHOW MeXaTOMHOW CBfA3U U LIelIHOM MaKpOMOJIEKYJIBI.
[loHATHE O TeopeTHYEeCKOW NPOYHOCTU MOJUMepoB. OCHOBHbIE TeOpPUHU
npoyHocTu: OpoBaHa, ['pudduTtca, TepmMmodaykTanuorHas, pesakcayMOHHasl.

JonroBeyHoctb. KuHeTHnuyeckas Teopus pa3pyuieHus. OcobeHHOCTHU
paspylleHUsd  TBepAblX IOJHMMEepOB W  3JacToMepoB. MexaHU3M
IJIACTUYECKOTO M XPYNKOro paspyuieHus. Obpa3oBaHUe MHUKPOTpPEIMH.
PacnpoctpaHeHue TpewuH. CTaTu4ecKas U JUHaMHU4eCKas yCTaJOCTh.

13. dJsieKTpryecKre, ONTUYECKUE U MAarHUTHbIE CBOMCTBA IMOJIMMEPOB U
[TKM.

JluHellHble U HeJsiMHelHble 3QPeKThl B MOJUMEpPAX U MOJUMEPHBIX
KOMIIO3UTax.

CeHcopbl Ha 0OCHOBe noJsinMepoB U [IKM.

13.1. JyieKTpUYecKHWe CBOMCTBA IOJUMEPOB-AWIJIEKTPUKOB U
NOJIMMEePOB-MIPOBOAHUKOB. /lMajieKTpUyecKas MOJispyu3alnvsd U LUNOJIbHbIE
MOMEHTBI NOJIMMEPOB. JuanekTpudeckas NPOHULLAEMOCTh U
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JU3JIEKTpUYECKHE MOTEePH, 3JIeKTpU4YecKasd NMPOYHOCTh nosumepoB U [TKM.
JJieKTpHU3alus NOJMMEPOB U 3JIEKTPUYECKUN TPOOOH.

13.2. JlonupoBaHUe MNOJIUCONPAXKEHHBIX MOJUMEPOB: CUHTETUYECKUE
MeTaJlJIbl U MeTOAbI UX MOJy4YeHUd. JJIeKTpUIeCKUe U ONITUYeCKUe CBOUCTBA
NIOJIMCONPSAXKEHHBIX I0JIUMEPOB.

[lepcrieKTUBBI MCIOJIb30BAaHUA IOJMCONPAMXKEHHBIX IOJUMEPOB [Jid
CO3/JlaHUSA TOJMMEPHOU 3JIEKTPOHUKH, BKJ/IOYAKILEX BBICOKONPOBOAALIHUE,
noJieBble, 3JIEKTPOJIIOMUHECLIEHTHbIE, HEJINHEWMHO-ONITUYECKHE 3JIEMEHTHI U
yCTPOMCTBA

13.3. MarHetoconpoTtusjeHue noarmepos U [IKM. [IKM ¢ BbICOKUMHU U
HU3KUMH 3HAYEHHUSAMMU KOMILJIEKCHOW [JU3JIeKTPUYECKOM Y MArHUTHOM
NPOHULLAEMOCTEN, CBA3b MeXJAy COCTaBOM U CTPYKTYpPOW, MeTO/bl

onpezeeHuUs.
14. OnTuyeckue CBOMCTBA II0JIMMEPOB: KO3QPULIMEHT
CBETOIIPOIYCKaHUS, CIIeKTpaJIbHbIN K03QPULIUEHT NpONyCKaHU4,

CBETOCTOMKOCTDb, CBeTOpacCessHUE, MOKa3aTeJlb IPeJIOMJIeHU U ONNTUYECKUH
KO3(QPUIMEHT HANpPSXKEHHUS U ONTUYEeCKass HeTEPMOCTOUKOCTb. PaKTOpHI,
onpefesid0llMe YpOBeHb 3TUX IOKasaTresed. (CTapeHHe ONTHUYECKUX
NOJIMMEPOB.

15. Tensiodpusudeckre cBorcTBa nosiuMepoB U [TKM.

[lnoTHOCTE moOIMMepoB. OCOOGEHHOCTHM TEIJIOBOIO pacCliUpeHUs
N10JIMMEPOB. Tens0eMKOCTb. TensonpoBoAHOCTb U
TeMIlepaTyponpoBOAHOCTL MoauMepoB U [IKM. Mopgenud TpaHCIOPTHBIX
npoueccoB. BiudAHUe OCHOBHBIX I[apaMeTpPOB INOJUMEPOB U JAPYIrUx
uHrpeauenToB [IKM Ha nx Tensodpusndeckue CBOKWCTBA.

16. Tpenue u u3HOC MoaMMepoB. OCOOEHHOCTU TPEHUS MOJMMEPOB.
[Ipuposa U MexaHU3M TpeHUs. 3aKOH TPeHHs, BJAUAHUE BpeMEeHU KOHTAKTa,
CKOPOCTH CKOJIbXXEHHUSA U TeMIlepaTypbl. U3HOC nosumepoB. CBA3b AABJEHUM
TPeHHS U U3HOCA. YCTAJOCTHBIA M3HOC, abpa3sWBHbIA H3HOC, 0Ol Ue
3aKOHOMEPHOCTH, BJIMSIHME BHEIIHUX GAKTOPOB.

17. [IpoHULIaEMOCTH MTOJIUMEPOB.

['azonponuniaeMocTb nosauMepoB. udpPysusa B nosumepax. Copouusa
razoB 4 napoB. MoHHbIN 00MeH. CesieKTMBHAs MPOHULLAEMOCTh MOJMMEPHBIX
MaTepuaJioB, METO/bI ONpe/elIeHUS.

18. TepMogrHAaMKUKa COBMECTUMOCTH MoJiMMepoB. @a3oBasi CTPYKTypa
u Mopdosiorusi. MuUKpoMexaHUKa cMeced mnosiuMepoB. JlepopMauus u
paspylleHue TBEPABIX TeJl HA OCHOBE NOJIMMEPHbBIX CMECEH.

19. MexxdasHble sBJEHUSI HA rpaHULIAX pasjiesia MoJUMep-MoJUMep,
nojuMep-TBepgoe Teso. Axaresusa. TepMoJUHAaMHWKa B3aUMOJEWCTBUA
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KOMIOHEHT B noJyuMepHbix cMmecax ©u I[IKM. CrTpykTypa ¥ CBOWCTBa
MexK(das3HbIX CJIOEB.

20. ®usnveckue cpouctBa [IKM. [IpouyHOCTB, BA3KOCTH pa3pylleHUs,
yCTAJIOCTHAsA BBIHOCJMBOCTb. YIpyrue U BA3Koynpyrue csoucrtBa I[IKM.
Mogesy, omnuceiBawlliue 3aBUCUMOCTb Moayad ynpyroctu IIKM ot
XapaKTEPUCTUK KOMIIOHEHTOB.

TensioBoe pacwiMpeHue, TeIJO- U 3JIeKTPOnpoBOAHOCTb [IKM.
OcobeHHocTu 3aBUcuMOcTerd ¢uandeckux cBouctB I[IKM ot Tuna
HallOJIHUTEJIA W pacnpejie/leHUs HaloJIHATeJed B KOMIIO3ULLMOHHOM

MaTepHuaJe.
21. HaHokoMno3uThl. HanmosiHUTE/NIM C HAHOMETPOBBIM pPa3MePOBLIM
pasmMepoM  4yactul. CTpykTypa Y  CBOMCTBA  HAaHOKOMIIO3UTOB.

HaHOKOMMO3UTHI C HOBbIMU ONTHUYECKUMHU, 3JIEKTPOHHBIMH, MarHUTHBIMH,
3JIEKTPUYEeCKUMU U Ap. QYHKUUAMH C NpPHMEHEHUEM YIJepO/JHbIX
HAHOTPYOOK, QyJ/IepeHOB, METAJIOB U OKCH/IOB METaJLJIOB.

22. IlousiTve o0 npuMeHeHUH noauMepoB U [IKM B pyHKIMOHA/IbHBIX U
MHTEJ/UIEKTyalbHbIX (Smart) cTpykTypaxX. IlosiuMepHble MaTepuasbl,
NpUMeHsieMble [iJI1 HUX MOJIydYeHHUs: CBfI3b MeEXJYy HUX KOMIIOHOBKOH,
BHELIHUMHU BO3/J€HCTBUSAMU U OTKJMKOM. CeHCHTHBHble W aJallTUBHbIE
CTPYKTYPBI U NOJIUMepHble MaTepHuasbl A1 HUX. TepMo — U GOTOXpPOMHBIE,
XUMOTPOHHblE,  TEH304YyBCTBUTeJbHble U  Jp. Marepuansl  JJjd
MHTeJJIEKTyaJlbHbIX CTPYKTYP.

3.  Metoabl  uccaefoBaHUA ~— NOJMMEPOB U IOJIMMEPHBIX
KOMIIO3ULJUOHHBIX MaTepHasIoB

1. Oco6eHHOCTU NpUMeHeHUs1 (PU3NYEeCKUX MEeTOJO0B [Jis HU3y4eHUs
CTPYKTYPBbI U CBOMCTB OJINTOMEPOB, I0JIMMEPOB, NOJMMEPHBIX MAaTEPUAJIOB U
NOJIMMEPHBbIX KOMIIO3UTOB. MeToAbl 00pabOTKU 3IKCHEpPUMEHTaIbHBIX
JlAHHBIX: W OIpeJie/ieH’e [JOCTOBEPHOCTU TMOJIyYeHHBIX pe3yJbTaTOB:
JlOBEpPUTEJIbHbIA UHTEepBaJs, OTHOCUTEJbHAsA U abCOI0THAs MOTPELIHOCTH

M3MepEeHU M.
1.1.9kcneprMeHTa/JIbHbIE MeTO/ bl WCCJef0BaHUA CTPYKTYpPHbI
MaKpOMOJIEKYJI B pacTBope (BUCKO3UMETpHUH, CBeTOopaccesiHUE,

celIUMeHTAaLUs], IBOWHOE JIydyelpeJioMJIeHHUE).

2. Cnektpockonusa nosumepoB: UK, MHIIBO, KP. Cnenudrka MeTo10B
Y 33/]a4y, peliaeMble C UX IPUMEHEHUEM.

3. dyyopecueHTHbIN aHa/u3 N0JIMMEPOB.

4. JNeKTPOHHBIW U SAJIEPHBbIA NMapaMarHUTHbIM pe30HaHChl. CylIHOCTh
METO/IOB, anmnapaTrypa, 06jacTu npuMeHeHus. MeToJ, ciiHOBOM MeTKU. IMP
BBICOKOT'O U HU3KOTO pa3pelieHus.
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5. Tennodusudyeckue Metonbl. Jlunarometrpusi. JuddepeHipanbHbiil
TepMUYeCKUH aHaiu3. KajopuMmerpuyeckre MeTO/bI.

6. Macc-cnektpoMmeTpus. CyujHOCTb MeTO/ia, ammapaTypa, 006J1acTH
npuMeHeHUs. BpeMsmnpoJsieTHas Macc-ClIeKTPOMETPHUS.

7. PEHTTeHOCTPYKTYpPHbIA aHa/IW3 NOJMMEPOB. M3ydyeHrne pa3amMepoB U
OpUEHTAlUd YHOPAAOYEHHBIX 00JIaCTe KPUCTAJJIUYECKHUX IOJUMEPOB.
Boabmive nepuonbl B mnoJsuMmepax. Cnenudurka uccaefoBaHUS CMeceH
nosuMepoB U [TKM.

8. OnTHyecKas U 3JIEKTPOHHAsA MUKPOCKOMHUS.

9. ®u3rKO-MexaHUYeCKHE MeTOo/bl. TepMOMexXaHU4YeCKUH METO/.

10. Hepaspywmaromue Mmetobl uccaegoBanus [TKM.

11. /JluHaMmuuyeckue MeToAbl. Jl[MajeKTpUdyeckas M MeXaHHUYeCKas
CIIEKTPOCKOMHUS.

12. dnekTpodUuanyecKkre MeTOAbl UCCIeJOBaHUSI CBOWCTB MOJMMEPOB
u [IKM.

13. TyHHes1bHaA MUKPOCKOIIUS.

14. llonsgporpadus U Apyrue 3J1eKTPOXUMHUYECKHE METO/bI.

15. TpaHcnopTHble MeTOAbl JJii MCCJAEeJOBAaHUSA TMOJIMMEPOB.
O6paleHHas U reJib-IpoHUKalIas XxpoMaTorpapus.

16. OcoGEHHOCTH MEeTOJOB HCCAeJOBAaHUS HAHOKOMIIO3UTOB U MX
VHIPEIUEeHTOB.
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KpuTtepuu oneHMBaHMUA

KpuTepuu u nokasaresiu OLleHUBaHHUS OTBETA HA IK3aMeHe

1 2 3 4
He-
YaoBieTBOPUTE/ILHO Xopouio OT/IMYHO
YAOBJIETBOPUTEJILHO
®dparmMeHTapHbIE HenosiHble 3HaHUA B CoopmupoBaHHble, HO | CdopMUpOBaHHbBIE U
3HaHUA B cpepe chepe COBpeMeHHOH | cozeprkaliue cucTeMaTH4YecKue
COBPEMEHHOM HayKU | HAyKH O MoJiuMepax OT/ZleJIbHbIE TPOOesbl | 3HaHHUA B chepe
0 moJiIuMepax 3HaHUA B chepe COBPEMEHHOM HayKH O
COBPEMEHHOM HayKU 0 | moJiMMepax
noJjvMepax
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1. BoicokoMoJIeKyIIpHble coeiuHeHud, o pen. A.b.3e3una, M.:I0pawur,
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2.10./1. CemuunkoB. BbiICOKOMOJIEKYJISIDHBIE COe/IMHEeHUS. YueOHuK, M.137
«AkageMmus». 2006, 386 c.

3. B.B. Kupees. BoicokoMoJieKyIsipHble COeIUHEHUS. YUYeOHUK. M., U3/1-BO
Briciag mkosia, 1992

4. B.H. Kyne3ués, B.A. lllepiminéB Xumus u Gu3uKa noJiMMepoB, Yue6HUK M.
KousocC, 2007
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