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B ocHOBY HacTosimien mporpaMMbl IOJIOKEHBI CIIEAYIOIIHME AUCLMUIUIMHBIL:
XUMHS TIOJIMMEPOB W TOJUMEPHBIX KOMIO3UIIMOHHBIX MAaTepuaioB, (QU3MKa
IIOJINMEPOB W IOJIMMEPHBIX  KOMIIO3ULMOHHBIX MAaTEpPUAIIOB U METOABI
VCCIICOBAHUS TIOJIMMEPOB U MTOJIUMEPHBIX KOMITIO3UIIMOHHBIX MAaTEPUAJIOB. JaHHAsS
porpamMma SIBJII€TCS €IMHOW II0 CMEKHBIM OTpACIIM HAayK — XUMUYECKUM,
(U3UKO-MaTEMaTUUYECKUM U TEXHUYECKUM.

[Iporpamma pazpaboTaHa 3KCIEPTHBIM COBETOM BEICIIEN aTTecTalrOHHON
KoMmHccun MuHHCTepcTBa 00pa3zoBanus Poccuiickoit denepanuy 1mo XuMuu (1o
OpraHu4eckol xumuu) npu ydactum MHctutyra Xxumuueckod ¢usuku um. H.C.
CemenoBa PAH n HcTHTyTa CUHTETHYECKUX MTONUMEPHBIX MarepruaiioB uM. H.C.

EnukomomnoBa PAH.



HEJA U 3AJAYU TUCIHUTIJIINHBbI

[enbto kypca "BBICOKOMONEKYISIPHBIE COCTUHEHUS" SBISIETCS 3HAKOMCTBO
aCIMPaHTOB C OCHOBAMH HAayKH O MOJMMEpaxX M €€ BaXXHEHIIUMHU MPAKTUYECKUMU
MPWIOKEHUSIMH, 3HAHUE KOTOPHIX HEOOXOAMMO KaXJAOMY XUMHUKY, HE3aBHCHUMO OT
€ro y3KO# NOCJIEeNYIOIIECH crienuanu3anuu.

OObexTuBHAas OcHOBa (opmupoBaHus (GyHAAMEHTANIbHOW  HAay4YHOU
JUCHUIUIMHBL "BBICOKOMOJNIEKYJIIpHBIE COEAWHEHUs" 3aKI04aeTcsi, B TOM, 4TO
MOJIUMEPHOE COCTOSTHUE - 0c00ast popMa CyIIecCTBOBaHHS BEIIECTB, KOTOpas B
OCHOBHBIX (DU3MUYECKUX U XUMHYECKUX MPOSIBJICHUSX KAUECTBEHHO OTJIMYAETCS OT
HU3KOMOJIEKYJISIPHBIX BeliecTB. [103ToMy TilaBHOE BHUMAaHHE B Kypce YACNsIETCS
PacCMOTPEHHUIO OCHOBHBIX CBOMCTB BBICOKOMOJIEKYJISIPHBIX COEUHEHUN OTIMYHBIX
OT CBOICTB HMU3KOMOJIEKYJISIPHBIX BeulecTB. C OTHON CTOPOHBI, OOJIBIINE pa3MEPhI
U IEMHOE CTPOCHHE MAaKPOMOJEKYJ OOYCIaBIMBAIOT TOSBICHUE psiia BaKHBIX
crenuUYecKuX CBOMCTB, KOTOPBIC OMPEICISIOT NPAKTUYECKYI0 IIEHHOCTD
MOJINMEPOB Kak MaTepHalioB, a Takke UX Ouosornyeckoe 3HaueHue. C apyrou
CTOPOHBI, XUMHYECKHUE IMPEBPAILCHUSI U CHUHTE3 MOJMMEPOB OCYIIECTBIAIOTCA B
pe3yabTare psjga OOBIYHBIX XMMHYECKMX PEaKIMil XOpolIo U3BECTHBIX W3
OpPraHUYECKON XUMUU HU3KOMOJEKYIISIPHBIX coenHeHU. OQHAKO, y4acTUE B 3TUX
pEeaKIUsAX MaKpPOMOJIEKYJ, MaKpOPaJAUKaJIOB, MAKPOMOHOB BHOCUT Ka4€CTBEHHO
HOBBIE aCIEKThl B PACCMOTPEHHE OOBIUHBIX XUMUYECKUX peakiui. JIeKimoHHOMY
Kypcy '"BbICOKOMOJIEKYJISIpHBIE  COEOUHEHHS"  COIMYTCTBYET  BBINIOJHEHUE
acrMpaHTaM J1aDOpaTOpPHBIX pabOT, KOTOpPbIE OXBATHIBAIOT BCE OCHOBHBIE
paszenibl Kypca: CHHTE3 MOJIMMEPOB, XUMUUYECKUE MPEBPAIICHUS, MEXaHUUECKUE
CBOMCTBA, CTPYKTypa MOJMMEPOB, PACTBOPHI MOJUMEPOB, MOIUAICKTPOJUTHI. 110
KOKJIOMY pa3zelly aclHUpaHT BBINOJHIET OJHY JabopaTopHyio paboTy. Takum
oOpa3oM,  TEOpEeTHYECKHEe  3HAHWS,  TMOJIYYCHHBIC  aCOUpaHTaMH  TIPH
MPOCIYIIMBAHUN  JICKIIMOHHOTO  Kypca,  3aKpeIUIAIoTCS  MPUOOpETEHUEM

IMPAaKTHUYCCKNX HABLIKOB pa6OTLI C BBICOKOMOJICKYJIIPHBIMU COCIMHCHUAMMU.



COAEPKAHUE JUCIHUIIJIINHBbI

1. Xumus noauMepoB 1 MOJIMMEPHBIX KOMIIO3UIIMOHHBIX MAaTEpUAJIOB.

1.1. BbICOKOMOJNIEKYJIIpHbIE COCAMHEHWS KaK Hayka, OO0BEKTaMu
UCCIICIOBAHUM KOTOPOM SIBIISIFOTCS MAaKpOMOJIEKYJbl U CHUHTETHYECKOTO U
MPUPOJHOTO TMPOUCXOXKJCHUS, COCTOSIIIUE W3 MHOTOKPATHO IOBTOPSIOIIUECS
CTPYKTYPHBIX €IMHHI], COCAUHECHHBIX XUMUUYECKHUMHU CBS3IMHU, U COAECpXKaIIUE B
TJIAaBHOM LEMH aTOMBI YTIIEpO/a, a TAKKE KUCIOPOa, a30Ta U CEPBI.

Knaccudukanus 1 HOMEHKJIaTypa MOHOMEPOB, OJIMTOMEPOB M IOJUMEPOB.
OcCOOEHHOCTH WX XHUMHYECKOTo CTpoeHUsA. CHHTETUYECKHE OpraHUYecKue,
AJIEMEHTOPTAaHNYECKHUE, HEOPTaHUYECKUE U IPUPOIHBIE TTOJIUMEDPHI.

[TonuaucnepcHOCTh, MOJEKYJISIpHAs Macca, CTENEHb IOJUMEpU3aluu,
MOJIEKYJISIPHO-MACCOBOE M MOJICKYJISIPHO-YUCIICHHOE PACIPEICIICHUE OJIMTOMEPOB
u nonumepoB. CTepeoxuMus MOJIUMEPOB.

1.2.  Peakuun mnOdydYeHUsT OJUIOMEPOB U  BBICOKOMOJIEKYJIIPHBIX
coequHeHui. [lonmumepuzanuss ¥ CONMONMMEPHU3ALMU: paJUKaIbHas, KaTHOHHAs,
aHUOHHAs u MOHHO-KOOPIUHAIIMOHHAS, 0COOEHHOCTH YKa3aHHbBIX
MOJIMMEPU3ALMOHHBIX mporeccoB. [lomumepusanus B pacTBope, B Macce, B
CYCIIEH3UH, B IMYJIbCUHU, B TBepAoh (aze. TepMmoanHamMuKa moMMepU3aIlMOHHbBIX
ITPOLIECCOB.

PagukanpHas nonuMmepusanua u ee mexaHusM. CTpoeHME MOHOMEpPOB U
CIIOCOOHOCTh WX K TOJIMMEpHU3AIi, METOAbl WHHUIMHpOBaHUA. KuHeTuka
paguKaIbHOW MOJMMEpU3allMi U YPaBHEHHE CKOPOCTH MojiuMepu3anuu. Biusuue
pa3IUUHbIX (PAKTOPOB HAa MOJIEKYJSIPHYIO MacCy M MOJICKYJISIPHO MacCOBOE
pacnpenenenue noaumepa. [lonsaTue o JIMHe KHHETUYECKOW 1IETTH.

NHrubuTopel U peryiasTopbl paguKalibHOM mnoauMepusanuu. OOpaTumoe
uHrHONpoBanue. PanukanpHash moaUMepH3aIs TNpU TIAYOOKHX  CTETEHSIX
MpeBpaIieHus. I'enb-3¢dexr. Cnioco06b1 MIPOBEICHUS paaruKaJIbHOU
MOJIMMEPU3AIIMKU: B Macce, pacTBOpE, TBEp1oH (pa3e, B CYCIECH3HUSIX.

OMy/nbCHOHHAS TOJIMMepu3alss U ee ocobeHHoctu. KwunHetnka u

MEXaHHN3MbI BMYHBCHOHHOP'I IMOJIMMCPU3alIuH.



Cononumepusanas, €€ MEXaHU3M U OCHOBHBIE 3aKOHOMEPHOCTH, Y paBHEHUE
cocraBa comnojumepa. KOHCTaHTHI comoiuMepHu3auil U UX (U3HUECKUNA CMBICI.
CBsI3b CTPOECHHS MOHOMEDPOB C UX PEAKLUMOHHOM CIIOCOOHOCTHIO. BiusiHue cpenpl,
nasieHus u reMieparypsl. Cxema Andpes u [paiica. Cratuctudyeckue, NpUBUTHIC
1 OJIOK-CONOJIUMEPBI.

WNonHas, KaTMOHHas M AHUOHHAA, IoJUMepu3auusa. PeaknuoHHas
CIIOCOOHOCTH MOHOMEPOB B MOHHBIX peakiusax. Katanu3atopsl U cokaTann3aTopsbl.
Mexann3mbl Ipouecca oOpa3oBaHHE AKTUBHOIO ILIEHTPA, POCT U OOpPHIB LIEIH.
CkopocTu 351eMeHTapHbIX peakiuid. CKOPOCTh MPOLIECCOB KATUOHHOW M AHUOHHOM
MOJIMMEPU3ALNY, BIMSHUAE CpPeApl W TEMIIEpATyphl Ha  KUHETUKY U
HNOJUAMCIIEPCHOCTh  OOpasyromuxcs  nonumepoB. [lpumepsl  oOpa3zoBaHUs
(GKMBBIX» ITOJTMMEPHBIX LIETIEH.

CononmMepur3anus KaTHOHHAS U aHUOHHAS.

HNoHHO-KOOpAMHALIMOHHAS ~ THOJUMEpH3aluss U €€ OCOOEHHOCTH.
Karamuzaropel Llurnmepa—Harra. MloHHO-KOOpABHAIMOHHAS TOJMMEpU3alUs Ha
JIMTUEBBIX KaTaJIM3aTopax.

MeTannoneHOBbIM KaTalln3, MEXaHU3M U KHHETUKA PEaKIUH.

CrepeoperyiisipHple MOJMMEPBl W YCIOBUS HMX NOJydeHHs. MexaHusm
cTepeocnennpuueckoil moaMMepu3aluu.

[TonumnpucoenuHenue. Mexannsm o0pazoBaHus IIOJIMYPETAHOB,
NOJIMKapOaMUI0B U STTOKCUIHBIX MTOJIMMEPOB.

[lonukoHIeHCaMsA: PABHOBECHAS W HEPABHOBECHAs. THIBI XMUMHYECKHUX
peakui nonukoHAeHcaunu. OyHKIMOHATBHOCTh MOHOMEPOB, OJINTOMEPOB U €€
3HauyeHue. PeakiimoHHas ciocOOHOCTh (PYHKIIMOHAIBHBIX TPYIII.

PaBHOBecHass MoJMKOHIEHCAlMs M €€ MexaHu3M. KuHeTnka paBHOBECHOU
NOJINKOHJICHCALIMA.  3aBUCUMOCTb  MOJIEKYJISIPHOM  MacChl  IOJMMEpa  OT
COOTHOILIECHHUSI ~ MCXOOHBIX  MOHOMEpPOB;  IPAaBWIO  HEIKBHUBAJICHTHOCTH
GbyHKUHOHAIBHBIX Tpynn. CriocoObl MPOBEAEHUSI PABHOBECHOM MOJUKOHICHCAIUY.

HepaBHoBecHas mnonukoHAeHcanus. TUIbl HEPAaBHOBECHBIX PEAKIUU.

CrocoObl TpOBENIEHHUS HEPABHOBECHOM MOJIMKOHJIEHCALUUA. 3aKOHOMEPHOCTH



HEPAaBHO BECHOW MOJMKOHJeHcanus. Mexdasnas monukoHaeHcanuss MexaHu3m
pEaklMi U €€ OCHOBHBIE 3aKOHOMEpPHOCTU. HepaBHOBECHasi MOJMKOHIEHCALUS B
pacTtBope.

CoBMecTHas MONMKOHACHCALMS U €€ XapaKTepHblE OCOOEHHOCTH B CIy4ae
PaBHOBECHOM U HEPaBHOBECHOM MOJIMKOH/ICHCALINT Tpexmepnas
MOJIMKOHJICHCALUSI W €€ 3aKOHOMEpPHOCTH. BimsHue (QyHKIIMOHAIBHOCTU
UCXOJHBIX COEAMHEHUH. Pa3HO3BEHHOCTh MOJUMEPOB, IMOIYYAEMBIX METOAAMU
MOJIMKOH/ICHCALINH.

1.3. CuHTE3 MOHOMEPOB M MOJIMCOIPSIKEHHBIX MOJIMMEPOB HAa UX OCHOBE,
XUMHUYECKOE CTPOCHHE, MOJIEKYJISIPHAs. U HaMOJIEKYJIIpHAsl CTPYKTYypa TUITAYHBIX
IIOJINCONPSIKEHHBIX IOJINMEPOB: NOJINALIETUIICHA, NOJININALIETAJICHOB,
MOJINAHWJIMHOB, MOJU(EHUIEHBUHUIIEHOB, MOJIUTHO(PEHOB U Ap., MOHATHE 00 UX
NIEKTPOHHOM CTpyKType. CBsI3p MEXAY METOJAaMH MX CHHTE3a U CTPOCHHUEM.
XuMuyeckass M JJEKTPOXUMHUYECKass  MOAM(PUKAIMS  MOJMCOIPSHKEHHBIX
ITOJIMMEPOB.

1.4. OcHOBHBIE IIPU3HAKU PAa3BETBIECHHBIX NOJMMEPOB U METOJbI CHHTE3a,
uX KoH(urypauuss (Ha YpOBHSX 3B€HA, IENH, MPUCOCAUHEHUS 3BEHbHEB,
npucoenuHeHus  OiokoB) u  KoH@opmarug. DakTopbl,  ONpeessIonue
KoH(popMalmoHHbIe nepexopl. CTpyKTypHasi MOAU(UKALNS U HAIMOJEKYJIIpHas
cTpykTypa. CBepXpa3BeTBICHHbIE MOJUMEpPbl U JACHAPUMEPBI, MX CHUHTE3 U
0COOEHHOCTH CTPOCHHSI.

1.5. Cumuteie momumepsl: Tumbl CHIUMTBIX noJumepoB. DopmupoBanue
TPEXMEPHBIX CTPYKTYp B MPOLIECCE CHHTE3a W XUMHUYECKHUX IPEBpAIICHUN B
MakpoMosieKynax. CHInTble  KECTKOLUENHbIE W 3JAaCTUYHBIE  MOJUMEPBIL.
CraTucTUyecKne METO bl ONTMCAHUS MTPOLIECCOB 00PA30BAHUS CIIUTHIX MOJIUMEPOB.
[Tapamerpsl  ceTtok.  OCHOBHBIE  3aBUCUMOCTH  MEXIYy  CTPYKTYpHBIMH
XapaKTepUCTHUKAaMU  MPOCTPAHCTBEHHO-CHIMTHIX  moiuMepoB.  OO6pas3oBaHue
MPOCTPAHCTBEHHBIX CTPYKTYP B 3JIaCTOMEpaxX M UX JUHAMHUKA. BUJIbI CIIMBaIOMIKUX
areHTOB U OCOOCHHOCTH CTPOEHMsI CeTOK. BiusHue Tuna monepeuHbIX CBs3ed Ha

MEXaHUYECKHE CBOMCTBA CIIMTHIX 9JIaCTOMCPOB.



1.6. Cmecu mnonumepoB. VICTUHHBIE M KOJUIOMJHBIE PACTBOPBI CMecel
MOJIUMEPOB, MEXaHW3M CMENIeHHs M THIBl (PAa30BBIX CTPYKTYp B CMECSIX
nonumMepoB. CMeCH TMOJUMEPOB KakK MATPULBI ISl TOJYYEHHUS MOJIMMEPHBIX
koMno3uimonueix MatepuanoB (ITKM), cnemuduka cunteza [IKM ¢ wux
MpUMEHEHUEM. MHOTOKOMITOHEHTHBIE CMECH TIOJINMEPOB.

1.7. IlpupoaHble TOJIUMEPBI U UX PAa3HOBUIHOCTH, METOAbI BBIJICICHUS U3
IPUPOJTHOTO ChIpbS W HIASHTH(HUKaMsA, MeToAsl Moaudukauuu. llemmonosa,
XUTUH, XUTO3aH U UX IPOU3BOAHBIE. [ [pUMEHeHrEe NpUPOIHBIX TOJIUMEPOB.

1.8. Xumuueckass Mmogudukanus mnoaumMepoB. OCHOBHBIE 3aKOHOMEPHOCTH
MOAM(PUKALMKA TOJIUMEPOB. PeaklimoHHas criocoOHOCTh (DYHKIIMOHAIBHBIX TPy
MaKpOMOJIEKYJT U HU3KOMOJIEKYJISIPHBIX COeAUHEHUNH. D(PPeKThl enu u cocenHen
IpYIIbl, KOHQUIypallMOHHbIE M  KOH(pOpMauHoOHHbIE 3(dekTbl. Peakuun
3aMEIICHUsT B IOJMMEPHOM Lenu. BnusHue ycnoBui Ha KUHETHYECKHUE
3aKOHOMEPHOCTH M CTPOEHHME OOpasyrolmuxcs noauMepoB. Kommo3unuoHHas
HEOJHOPOJIHOCTh. Peakunu CTpyKTypHpOBaHUS MOJMMEPOB U UX OCOOEHHOCTH.
M3MeHeHne  CBOWCTB  IIOJIMMEPOB B pe3yJbTaTe  CTPYKTYpPHUPOBAHUS.
MexMolieKysipHble  peaklMu U 00pa3oBaHHE TPEXMEPHBIX CETOK. Peakuuum
IIPUCOEINHEHNS, OTIIEIUICHUS U U30MEPHU3ALIHH.

1.9. Knaccuduxanuss MHOJUMEPHBIX KOMIIO3ULMOHHBIX MAaTE€pHAIOB U
MOJIMMEPHBIX HAHOKOMIIO3UTOB. Buasl MarepuanoB: MNOIMMEP-NOJIUMEPHbBIE
cmecu, [IKM, apmupoBaHHbIE HENPEPHIBHBIMU, KOPOTKMMHU BOJOKHAMU U
IJIACTUYHBIMU HAOJHUTENSAMU, aucniepcHo-HanoiaHeHHble [IKM, nenononumepsl,
MHOTrokoMIioHeHTHbIe [IKM.

BonoknooOpa3yroiye noJuMepbl 1 BOJIOKOHHBIE TTOJUMEPHbBIE KOMITO3UTHI,
METO/Ibl IOJIYYEHHUSI U CTPYKTYpa.

Tunel, (GopmMa U OCHOBHBIE CBOWCTBA apPMUPYIOIIMX HAMOJTHUTEIICH:
HENPEPBIBHBIE CTEKIISIHHBIC, YTIepOaAHbIe, OOpHBIE, Oprannyeckue u ap. BonokHa,
HUTH, >KTYTbl, POBUHTH, JICHTBl M TKaHU; KOPOTKUE BOJIOKHA, MAaTbl U3 HUX;
HaIlOJIHUTENIN  IUIOCKOCTHOM  CTPYKTypbl.  DHU3UKO-XMMHUS  IOBEPXHOCTH

HAITOJIHUTEIIEN.



Tunel m cBoicTBa MaTpull (TEPMOIUIACTHUYHBIE M TEPMOPEAKTUBHBIE
MOJINMEPBI, TOJTUMEP-TIOTUMEPHBIE CMECH).

Metoabl NOJy4eHUs TOTUMEPHBIX KOMITO3UIIMOHHBIX MAaTEPUAJIOB.

1.10. Mexdaznbie sBICHHA Ha TpPaHULAX pas3jena MOJUMEP-TOIUMED,
NoJIMMEp-TBepAoe Teno. Aare3us. BnusHue GopMbl, XUMHYECKOTO U (DU3UYECKOTO
COCTOsIHMSI TTOBepXHOCTH Ha cBoiicTBa [IKM. Anmpersl. MeTosibl XUMUYECKOU U
duznyeckoit Mmogudukaius kommnoneHTos [TKM.

1.11. Hanokomno3uTbl. TUIbI MHIPEIUEHTOB, MaTEpUalbl U METOMBI,
IPUMEHSEMBI I MOJTYYEHUsI HaHOKOMIIO3UTOB. OCOOEHHOCTH HMX MOJIYYEHHUS U
OCHOBHBIE CBOMCTBAa HAHOKOMITO3UTOB.

1.12. OCHOBBI TEXHOJIOTMM IOJHMMEPOB U IMOJIMMEPHBIX KOMIIO3WLIMOHHBIX
MaTepuanoB. MeToapl MOJYyYEHUs HANOJHUTENEH, UX (PaKUMOHUPOBAHUE U
o0paboTka, crmocoObl COBMEIICHHUS (DYHKUMOHAJIBHBIX HWHIPEAMEHTOB U
NOJUMEpPHBIX MaTpull. TexHosorus mnepepabotku mnonuMepoB u IIKM B
MTOJIYTIPOAYKTHI U U3JIETIH.

TpanuuoHHble U HOBbIE O0JIACTH MPUMEHEHUS OJIMIOMEPOB, MOJIMMEPOB,
[IKM m HaHOKOMIO3UTOB MPY PELIEHUN HAYYHBIX U TEXHUYECKUX 3aa4.

1.13. JecTpyKuusi MOJTUMEPOB U KOMITO3UIIMOHHBIX MaTepuaaoB. OCHOBHBIE
BUJbl JECTPYKLMU: XMUMHUYECKas, TEpMHUUYECKas, TEPMOOKHUCIUTENbHAs, (POTO- U
MexaHudeckas. Crapenue nosmMepoB. CraOunu3zanus BbBICOKOMOJIEKYIISPHBIX
COEIMHECHUM. Kuneruka MEXaHOAECTPYKIUHU IIOJIUMEPOB. [Ipenen
MEXaHOJECTPYKIIMM W TNPUYMHBI €ro cyuecTtBoBaHus. [loHsaTue o croiikocTn
MTOJIMMEPOB U KOMITO3UIIMOHHBIX MaTEPUAJIOB K BHEIITHUM BO3/ICHCTBUSM.

1.14. Toprouects mnonumepoB U TopeHre. (OCHOBHbIE MPOLECCHI,
MPOTEKAIIMe MPU TOPEHUM B KOHJECHCUPOBAHHOW M Tra30Boi (azax. MeTomas
CHVKEHHS U TIOBBILLIEHUS TOPIOYECTH.

1.15. Bropuunas nepepadotka nomumepo [IKM, ocHOBHBIE TEHACHIIMHN U
COBPEMEHHOE COCTOSIHUE. DKOJOTMYECKHE MpPOOJIEMbl BTOPUYHOM MepepadOTKU
noaumepoB u [TIKM.

2. ®usuka IMOJIUMCEPOB U MOJIMUMCPHBIX KOMIIOBUIIHUOHHBIX MaTCPHUAJIOB.



2.1. KonpopmannonHasi cTaTUCTHKA MOJUMEpHBIX eneil. Kondurypauus u
KoHpopMalusi MakpoMmosieKyd. OCHOBHbIE MOJIEIM  TOJMMEPHBIX  LIETICH:
CBOOO/IHOCOUJIEHEHHAS LIETIb, LIETb C (PUKCUPOBAHHBIMU YIJIaMH. XapaKTEPUCTUKU
pa3MepoB U (GopMbI OJUMEPHBIX Iieneil. BHyTpeHHee BpalleHHe U MOBOPOTHAs
nzomepus. [lonumeps! ¢ XxupanbHbIMH LIeHTpamMu. KoHpopmarys MakpoMOJIeKyI U
KOH(popMalmoHHast 3Heprusa. CTepeoperyisipHOCTb U MHUKPOCTPYKTYpa LEMHBIX
MOJIEKYJ.  ['MOKOCTh  NOJMMEpPHBIX  LEemed U €€  XapaKTePUCTHKHU.
TepMoauHaMuyeckass U KUHETHYECKass T'MOKOCTh MakKpoMoJjeKkyl. bimxxue u
JanbHUE B3auMOJEUCTBUS. Pa3mepsl U (OpMBI peanbHBIX LEMHBIX MOJIEKYJ U HX
AKCIIEpUMEHTAJIbHOE ompesesieHne. [IoHsATHe 0 CTaTUCTUYECKOM CErMEHTE.

2.2. BBICOKOMOJIEKYJISIDHBIE ~ COEAMHEHMS B  pacTBope.  XapakTep
B3aMMOJICUCTBUSL B  PAacTBOpax MOJAUMEPOB. TepMoaMHamMuKa pacTBOPOB
IIOJINMEPOB.

Teopus  ®nopu-Xarrunca. 6-pactBopurens. OO0bemHBbIE  ADPEKTHI.
KoHueHTpupoBaHHble pacTBOpPhHl NOJKMMEpOB. PDa3oBble AHArpaMMbl MOJIHMEpP-
pactBopuTenb. ['MApPOAMHAMUYECKHME CBOWCTBA MAaKpOMOJIEKYJI B pPacTBOPE.
Huddy3us makpomonekyn B pactBope. MeToibl ppakIumOHUPOBAHUS TOJTHUMEPOB.
PactBopel nosmanexktposuToB. I[lomumepsl Kak MaTtpuubl Uil TBEPABIX
AIEKTPOJIUTOB. FIoHOMEDEL.

2.3. ®usuyeckre U (Pa3oBble COCTOSHUS TOJUMEPOB: CTEKI000pa3HoE,
BBICOKOJIACTUYECKOE M BsI3KOTEeKydee. AMOpHBIE U KPUCTAJUIMYECKUE
nonuMepbl. Da3oBble NEPEXOAbl, MEXAaHU3M KPUCTAUIM3ALMK U TUIaBICHUS
KpUCTAJUIOB. BiusHUE CTPYKTYphl W BHEIIHUX BO3JCHCTBUUA Ha (pa3oBbIE
IEPEXOBI.

2.4. CrpykTypa # CBOWCTBa TMOJUMEPHBIX CTEKOJ. (COBpEMEHHBIC
npeacTaBieHuss 00 aMoOp(hHOM COCTOSHMM U CTPYKTYpPE CTEKI000pa3HBIX
nosmMepoB. CTEKJIOBaHUE IOJIMMEPOB M METOABI €ro ompeaeseHusd. Teopuu
CTeKJIOBaHUS. fIBIeHHE BBIHYXIEHHOW »snactuyHocTH. Ilpuponma Oonbiinx

nedopmaruii 1 neopmaruii B 06J1aCTH KPUOTCHHBIX TEMIIEPATYD.



2.5. Bricokoanactuueckoe COCTOSIHUE. OcHoBHbIE CBOMCTBA
BBICOKO?JIACTUYECKOTO  COCTOSIHMSL ~ mosnnmepoB.  Cratucthyeckas  TEOpus
nedopmar Mmakpomosiekyi. CeTouHas Teopusi BbICOKOAIACTUYHOCTH. OCHOBHOE
YpaBHEHHE KUHETUYECKOM TEOpUH BBICOKODJIACTUYHOCTU. TepMoanHaMuKa
nedopmaiuu snactoMepoB. Tepmoyripyras uHBepcus. TerioBbie 3GGheKTsl npu
nedopmaruu. Kpucrannuzanus s3macToMepoB pu eopmanuu.

2.6. Bs3koTekydyee COCTOSSHUE W OCHOBBI PEOJIOTMH  IOJUMEPOB.
3aKOHOMEPHOCTH TEYEHHSI PACIUIABOB TIOJMMEPOB, KPHUBBIE TEUEHHUS, 3aKOH
TEUCHUS, MEXAHW3M TCUCHHS. OHEPTrus W DHTPONUS BA3KOTO TEYCHHS, WX
3aBUCUMOCTh MapamMeTPOB MOJICKYJSIPHOW CTPYKTYPhI M OT HANPSLKEHUSI CIBUrA.
3aBUCUMOCTh TEIUIOTHl aKTUBAIlMM OT TemIepaTrypbl. HbIOTOHOBCKas BSA3KOCTD,
METOJbl ONPEACNIICHUS U 3aBUCUMOCTh OT MOJEKYJISIPHOM CTPYKTYpbl H
MOJIEKYJIIPHOM Macchl MoJuMepa, TeMiiepaTypbl. Y paBHenue BunbsmMca-Jlannena-
®eppu. [IpoyHOCTHBIE XapaKTEPUCTUKHU PACILIIABOB.

2.7. CTpykTypa W CBOMCTBAa KPUCTAUINYECKHX ITOJIUMEPOB. Y CIIOBUSA
o0pa30BaHUsl KPUCTALTMYECKOTO COCTOSIHUSI B mojumepax. OCHOBHBIEC THIIBI
KPUCTAUTNYECKUX CTPYKTYP MAaKpPOMOJIEKYJ. YTaKOBKAa IIEMHBIX MOJEKYT B
Kpuctamuiax. Mopdonorus  KpUCTAIUIMYECKUX — MOJUMEpoB.  JlamersipHbie
kpuctamibl. Cdeponutsl. Kpucraminsl ¢ BbIIpsMiIeHHbIME TiensiMu. CTeneHb
KPUCTAUTMYHOCTU U METOBI €€ onpeAeieHus, 1ePeKThl MOJTUMEPHBIX KPUCTAILIIOB
u ux npupoxaa. [lomumepHsie MOHOKpUCTaUIB. Kpuctammmsamnus U TUIaBICHHUE
MOJMMEPOB, METOJbl HccienoBaHus. Kpucrammuzamuss u3  pa30aBICHHBIX
pacTBOPOB U paciiaBoB. 3apojbliieoOpazoBanue u  poct. KuHernueckas
Kpuctaumsanuu. llepBuyHas W BTOpUYHAs KpucTaum3anusa. YacTudHoe
MaBjieHue U pekpuctamzaiusa. Orxur  noauMepoB.  OcoOGeHHOCTH
KPUCTAJUTM3AIUHU TIOJIMMEPOB B TIOJIMMEPHBIX KOMITO3UTAX.

2.8. XuaKkokpHUCTaIMYECKOE COCTOSHUE MOJMMEPOB. bivkHUM U nanbHUN
nopsiaok. Tumbl cumMmerpuu. Me3zomopdHbie coctosaus. O6acT MPUMEHEHUS

KUIKOKPUCTATNINYICCKUX ITOJIMMEPOB.



2.9.  OpueHTUpPOBaHHOE  coOCTOsSiHME  moauMmepoB.  OcoOEHHOCTH
OpPUCHTUPOBAHHOTO  COCTOSIHMSL ~ mojuMmepoB.  CTpoeHne W CBOMCTBa
OpPUEHTUPOBAHHBIX MOJUMEPOB. CTpyKTypHble MoOAeau. OCHOBHBIE METOJIbI
OpUEHTAIUU MTOJIMMEPOB U METObI OLICHKHU.

2.10. MopaenupoBaHUE€ MOJIEKYJSIPHOM W HAAMOJIEKYJIAPHOW CTPYKTYpP
OJINTOMEPOB, MOJUMEPOB U COMOJIMMEPOB B PAaCTBOPaX, pacIiaBax U MOJUMEPHBIX
TBEPJBIX TEJ B aMOP(HHOM, TOTYKPUCTALTNIECKOM KPUCTATUTMYECKOM COCTOSTHHSIX.
MopnenupoBaHue  MPOIECCOB,  MPOTEKAIOIIMX HAa  CTaAUM  0Opa3oBaHUs
MakKpoMoJiekyJsl. MoJiebHbIe TPECTABICHHS O CMECSIX MOJIMMEPOB U MTOJIMMEPOB C
BBEJICHHBIMU B UX COCTaB (PYHKIIMOHAIBHBIMU UHTPEIUCHTAMU.

2.11. PenakcauvoHHbIE SIBIE€HUS B MOJUMEpax. PerakcallMOHHBINA XapakTep
npoueccoB aedopmanuu. ['ucrepesucHsie nporeccol. [lon3yyects U penakcamus
HanpsokeHus.  [lpuHnumn  cynmepno3unmu. CHoekTp BpeMEH pelakcaluud U
3ama3/ibIBaHMsl, JUHAMHYECKHE CBOMCTBA MOJHMMEPOB: KOMIUIEKCHBIA MOIYIb U
KOMIUIEKCHasi ~ MOJaTiuBOCTh.  COOTHOILIEHHE  MEXAY  KOMIUIEKCHBIM U
penakcauMoHHbIM  MonayisMu.  JIuHelHas ~ Bs3Koynpyroctb.  [IpuHnmn
TEeMIEPaTypHO-BPEMEHHOM 3KBUBAJICHTHOCTH.

2.12. O®Ou3uKo-MeXaHUYECKHE CBONCTBAa IOJUMEPOB. JAe(OpPMAIMOHHBIC
cBoiicTBa. Hanpspkenue, nedopmarus u ynpyrocts. O6001eHHas popma 3akoHa
['yka, u3mepenue moxaysen ynpyroctu. MaeanbHoe miIacTUYECKOE TEJO, MPOIEece
pa3BUTHS IJIACTUYECKUX Nedopmaruil. BiusHue rugpocTaTHdecKoro IaBJICHUS,
TeMIEPaTyphbl U CKOPOCTH AedopMaliiy Ha Mpeei TEKyYECTH.

MexxaToMHOE B3aUMOJEHCTBUE B IMOJUMEpax. JUHAMUKA W DHEPreTHKa
PACTSKEHHS OTIEJIBHOM MEXATOMHOM CBSI3U U LIEMHOM MakpomouieKyibl. [lonsTue
O TEOPETHUYECKOM NPOYHOCTH NOJUMEPOB. OCHOBHBIE TEOPUU TPOYHOCTH:
Oposana, ['puddurca, TepmModIyKTyarimoHHasi, pejJaKcauoHHasl.

HonroBeunocts. Kunetnueckas teopust paspymeHus. OcoOeHHOCTH
pa3pylieHusi TBEPAbIX MOJUMEPOB M 3JIACTOMEPOB. MeXaHU3M 3JIACTUYECKOTO U
Xpynkoro paspyuieaus. O6pa3oBaHre MUKpPOTpeIIMH. PacripocTpaHneHre TpemyH.

CraTnueckas u JAWHAMHWYCCKas yCTal0CThb.



2.13. DnexTpuyeckue, ONTUYECKHE M MAarHUTHBIE CBOWMCTBA MOJIMMEPOB U
[IKM. Jluneiinpie u HenuHeWHble 3(G(GEKTbl B TOJUMEPax U MOJUMEPHBIX
KOMIIO3UTax.

Cencopsl Ha ocHOBe noaumepos u [TKM.

DJIEKTPUYECKHE CBOMCTBA  MOJMMEPOB-AUAIEKTPUKOB U IOJUMEPOB
MPOBOAHUKOB. JlWdnekTpuyeckass TMOJspu3alus M JUIIOJIbHBIE  MOMEHTBI
IIOJIMMEPOB. [MdyeKTpruecKkass IPOHULAEMOCTh W AUAIEKTPUYECKUE TOTEPH,
npo4yHOCTh mnonuMepoB U [IKM. DnekTpuzanus MOIMMEPOB U DIEKTPUUECKUN
po0oii.

JlonupoBaHuEe MONMCONPSKEHHBIX MOTUMEPOB: CUHTETHYECKAE METAIUIBI U
METOABl  MX  IIOJIy4EHMS.  OJIEKTPUYECKME M ONTHYECKME  CBOMCTBA
ITOJTMCONPSI>KEHHBIX ITOJIMMEPOB. [IepcrieKTUBBI MCIIOJIb30BaHUs
NOJINCONPSDKEHHBIX  MOJMMEPOB  JUISL  CO3JAaHUSl IOJMMEPHOM 3JIEKTPOHMKH,
BKJIIOYAIOIIEH  BBICOKOIIPOBOZSALIME,  IIOJIEBBIE,  DJIEKTPOJIOMHUHECLICHTHBIE,
HEJIMHENHO-ONTUYECKHUE JIEMEHTBI U YCTPOMCTBA.

MarueroconporuBienue nojdumepoB U IIKM. IIKM c BbICOKMMU U
HU3KUMH  3HAUYCHUSIMM  KOMIUIEKCHOM  JAUAJEKTPUYECKOM HW  MarHUTHOU
IIPOHULIAEMOCTEN, CBSI3b MEXKIY COCTABOM U CTPYKTYPOH, METObI ONIPEIEIICHHUS.

2.14. OnTuyeckre CBOWCTBA MOJUMEPOB: KOI(PPHUITUEHT CBETONMPOITYCKAHMUSI,
CHEKTpalbHbIA KOA(DPUIMEHT MNpPONMyCKaHUs, CBETOCTOMKOCTb, CBETOPACCESHUE,
noKa3aTeib MPEeJIOMJIEHUS M ONTHYECKMH KOA(P(UUMEHT HalpsHDKeHUs |
ONTHUYECKAs] HETEPMOCTOMKOCTb. MakToOphl, ONPENEIAIONME YPOBEHb 3THX
nokaszaresnen. CtapeHue ONTHYECKUX MMOJTUMEPOB.

2.15. Temnoduszmueckue cBoiictBa moiaumepoB u I[IKM. IlmoTHOCTH
nosiuMepoB. OCOOEHHOCTH TEIUIOBOIO PACHIUPEHHS MOJIUMEPOB. TeraoeMKOCTb.
TermmonpoBOIHOCT, U TEMIIEPATYPOIIPOBOAHOCTh nonuMepoB u [IKM. Monenun
TPAaHCIOPTHBIX MPOLECCOB. BIMsSHNE OCHOBHBIX MTapaMETPOB MOJIUMEPOB U APYTHUX
uHrpeauenToB [IKM Ha ux Terodusnveckue cBONCTBA.

2.16. Tpenne u wu3HOC mONMMEPOB. OCOOEHHOCTH TPEHUSI TMOJUMEPOB.

[Ipypona m MexaHu3M TpeHHs. 3aKOH TPEHMS, BIHMSHUE BPEMEHHM KOHTAKTA,



CKOPOCTH CKOJBXEHUS M Temneparypbl. M3Hoc nonumepoB. CBs3b SABJICHHI
TpeHUsT M HW3HOCA. YCTaJOCTHBIA W3HOC, aOpa3uBHBIM H3HOC, OOIIMe
3aKOHOMEPHOCTH, BIUSHUE BHEIIHUX (PAKTOPOB.

2.17. IlponuriaeMocTs TOJUMEPOB. ['a30MPOHUIIAEMOCTh TMOJUMEPOB.
Hudbdysus B monmumepax. Copbuus ra3zoB u nmapoB. MonHbiil oo0mMeH. CenekTUBHAs
IIPOHUIIAEMOCTD ITOJIMMEPHBIX MaTEPUAJIOB, METOBI ONPEICICHUS.

2.18. TepMonMHAMHMKA COBMECTUMOCTH MOIUMEPOB. Pa3zoBasg CTPYKTypa H
Mopdonorus. MakpoMexaHuka cMeceld MOJUMEpPOB. Aedopmanus U pa3pylieHue
TBEPJBIX TEJI HA OCHOBE. IMIOJIMMEPHBIX CMECEH.

2.19. Mexda3Hble SBICHHS Ha TpPaHULAX pazjena NOJIUMEP-TOIUMED,
IIOJINMEpP- TBepAoe Teno. Anresus. TepMoauHaMuKa B3aMMOJEHCTBHAS KOMIIOHEHT
B nnonmmMepHbIx cMmecsx U [IKM. Ctpykrypa u cBoiicTBa MekK(pa3HbIX CIOEB.

2.20. ®usnueckue cpoiictBa [IKM: npo4HOCTB, BSI3KOCTH pa3pyLICHUS,
YCTaJIOCTHasl BBIHOCIMBOCTb. YIIpyrue u Bs3koymnpyrue cBoiictea [IKM. Mogenu,
ONMCBHIBAIOIIME 3aBUCUMOCTh Moaynst ynpyroctu IIKM ot xapakrepuctux
KOMIIOHEHTOB.

TenmoBoe  pacmmpeHue, TEIIo- M IEKTponpoBogHOCTh  [IKM.
Ocobennoctu 3aBucumocter ¢puzndeckux cBoiictB [IKM ot Tuma HamonHuTeNns u
pacrpeneneHus HalloJHUTENIEH B KOMITIO3UIIMOHHOM MaTepHae.

2.21. Hanokommno3utel. HamomHuTenum ¢ HaHOMETPOBBIM PpPa3MEpPOBHIM
pazmepom yactull. CTpyKTypa M CBOWCTBA HaHOKOMIIO3UTOB. HaHOKOMIO3UTHI ¢
HOBBIMM ONTUYECKUMH, DJIEKTPOHHBIMH, MAarHUTHBIMHU, DJIEKTPUYECKHUMH U
IpyruMu (YHKIHMSIMU C NPUMEHEHHEM YIJIEPOAHBIX HAHOTPYOOK, (pyriepeHoB,
METAJIJIOB ¥ OKCHUJIOB METAJLJIOB.

2.22. Tlousarue o npumeHenuu noaumepoB u [IKM B QpyHKIMOHANBHBIX U
MHTEJUIEKTYaJIbHBIX (smart) cTpykTypax. [lonumepHble MaTepuaisl, IPUMEHIEMbIE
JUISL MX TTOJIYYEHHUSI: CBSA3b MEXAY UX KOMIOHOBKOW, BHEIIHUMH BO3JCHUCTBUSAMHU U
otkiaukoM. CeHncutuBHble U afgantuBHble [IIIKM. IlonumepHbie marepuansl miis
HuX. TepMo- U (QOTOXPOMHBIE, XUMOTPOHHBIE, TEH30UYBCTBUTEIbBBIE U Jp.

Marepuansl 1Jis1 UHTEIJIEKTYyalbHbBIX CTPYKTYP.



3. Meroasl uccineqoBaHUsl MOJMMEPOB U MOJUMEPHBIX KOMITO3UIIMOHHBIX
MaTepHUaoB.

3.1. OcoOeHHOCTHM TpUMEHEHUS (UBUYECKUX METOJOB I H3y4YEHUs
CTPYKTYpbl U CBOWCTB OJIMTOMEPOB, MOJHUMEPOB, MOJUMEPHBIX MaTEpPUATIOB U
MOJIMMEPHBIX KOMMO3UTOB. MeTo/Ibl 00pabOTKH 3KCIEPUMEHTANBHBIX JAHHBIX U
ONpENIEIICHNE JOCTOBEPHOCTH IOJYYEHHBIX PE3YyJbTAaTOB: JOBEPUTEIbHBIN
WHTEPBaJ, OTHOCUTENIbHAS U a0COJIFOTHAS OTPEIIHOCTH U3MEPEHU.

DKCIEpUMEHTAIbHBIE METOJBI UCCIEIOBAHUS CTPYKTYPbl MAaKpOMOJEKYJ B
pacTBope  (BHUCKO3UMETpHs,  CBETOpAacCesHUE,  CEIUMEHTalus,  JBOHHOE
JTy4YenperIoMIIEHHUE).

3.2. Cnektpockonus nonumepos: UK, MHIIBO, KP. Crneuuduka MeTonoB u
3aJlayy, pelaeMble C UX IPUMEHEHUEM.

3.3. @ayopecueHTHBIM aHAIN3 MTOJIUMEPOB.

3.4. DNEeKTpOHHBIN M SJEPHBIA MapaMarHUTHBIA pe30HaHChl. CyIIHOCTh
METOJIOB, amnmaparypa, o0sacTu npumeHeHus. Meton cnuHoBor metku. SAMP
BBICOKOT'O I HU3KOT'O pa3pelICHUs.

3.5. Temnodusuueckue wmetonpl. Jumatomerpus. auddepeHnranIbHbIN
TepMUYecKu aHanu3. Kanopumerpruueckue METOIbI.

3.6. Macc-cniektpomerpusi. CylmHOCTH METOJAA, ammaparypa, o0iacTu
npuMeHeHus. BpemsimposieTHass Macc-ClIeKTPOMETPHSL.

3.7. PeHTreHOCTPpYKTYpPHBbIM aHaIW3 MOoauMepoB. M3ydeHue pa3MmepoB Hu
OpUEHTALMU YIOPSA0OYEHHBIX 00JacTel KpUCTAUIMYECKUX MOJUMepoB. bombiive
nepuoibl B noauMmepax. Crnernuduka vcciieqoBanus cMmeceid nonumepoB u [TKM.

3.8. Ontuueckas U 3IEKTPOHHAST MUKPOCKOMUSI.

3.9. ®u3MKO-MEXaHMYECKUE METOIbl. TepMOMEXaHUUECKUI METO/I.

3.10. Hepazpymatoiue meto bl ucciegoBanus [IKM.

3.11. [Iunamuyeckne MeTonbl. JludnekTpuueckas U  MeXaHUYecKas
CHEKTPOCKOTIHSI.

3.12. DaexTpodu3ndecKrue METOJBl MCCIEIOBAaHUS CBOWCTB IOJUMEPOB U

[TKM.



3.13. TyHHEenbHAs MUKPOCKOIIHS.

3.14. Ilonsporpadus u Apyrue 31eKTPOXUMUYECKHE METOBI.

3.15. TpaHncnopTHbIE METOJBI JJIsl UCClIeIOBaHUs MoMMepoB. OOpaiieHHas
U TeJIb-TIPOHMUKAIOIIAS XpoMaTorpadus.

3.16. OcoOeHHOCTM METO/JOB HCCICIOBAaHUS HAHOKOMIIO3UTOB M UX
WHTPEAUEHTOB.

BJOK KOHTPOJIBHBIX BOITPOCOB.

1. IlpoucxoxneHue mnonumepoB. Yto Takoe mnoiumepbl? Kak mnocTpoeHbl
MOJIUMEPHI?
2. Knaccudukaius mojimmepos.
3. CBoOOaHO-paANKaIbHAS TOJIUMEpPU3AITHS.
4. NonHas nonuMmepusanusi.
5. KoopayuHanoHHas TOJIMMEPU3ALIHSL.
6. Crynenuaras noguMmepuzauus. llomukonaeHcanus. IlonunpucoennHeHuE.
[Tonumepu3zaius ¢ pacCKpbITUEM LUKJIA.
7. OcoOble TUNBI MOJUMEPHU3ANUOHHBIX  pPEAKIUN. IIEKTPOXUMHUYECKAS
noaumepusanus. Peakuuu moauMepusalnuy, MPOUCXOIAIINE IO MEXaHU3MY
MeTaTe3uca.
8. CriocoObl TpoBeICHMSI TTOJTUMEPHU3ALIUU.
9. CriocoObl MTpoBE/ICHHUS TIOJTUKOHICHCAIUH.
CpenHeuncnoBasi, CpeTHEMAcCCOBasi U CPEIHEBSA3KOCTHAS MOJIEKYJIIPHBIE MACCHI.
10. MouiekynsipHast Macca U CTEIEHb MOJUMEPU3ALUH.
11. [TonuaucnepHOCTh ¥ pacIpeAEIICHUE IO MOJIEKYJIIPHBIM MaccaM B IOJIMMEPax.
12. PazaMepbl NOJIMMEPHBIX MOJIEKY.
13. KuneTuka nenHou paiukaibHON MOJTUMEPU3ALUH.
14. KuneTnka KaTHOHHOW U aHUOHHOMW MOJIUMEPHU3AIIHH.
15. KuneTnka moJMKOHI€HCAI[AH.
16.  MUKpPOCTPYKTYpbl  MOJUMEPOB,  OOYCJIOBJICHHbIE  XHMHUYECKUM U
r€OMETPUYECKUM CTPOCHUEM MAKPOMOJIEKYJIbI.

17. Yto Takoe TemmnepaTypa rnepexojaa B CTEKJI000pa3HOe COCTOsTHUE?



18. Cteknoo6pa3Hble TBEPIbIE TEIa U MEPEXO B CTEKI000pa3HOE COCTOSHHUE.
19. Ilepexonsl B moiMMepax M CBSI3aHHbIE C HIMH CBOMCTBA.

20. ®akTopskl, BIUAIONIME HA TEMIIEPATYPY CTEKIOBAHMS.

21. Temneparypa CTEKJIOBaHUS U TOYKA IIABJICHUS.

22. Kpucramimueckue TBEpIbIE TeIa U UX PEHTTEHOCTPYKTYPHBIN aHAIH3.
23. [lonumeps! 1 TUdpakius peHTTEHOBCKUX JTy4eH.

24. CreneHb KpUCTALIMYHOCTHU MTOJIUMEPOB.

25. Kpucrammmzanuss noauMepoB. DakTopbl, BIMSIOMIME HAa KPUCTAJUIU3ALMIO
MOJIUMEPOB.

26. Kpucraminrel, cpepoianTsl U TOJIUMEPHbIE MOHOKPUCTAILIBI.

27. BnusiHuE CTENEHU KPUCTAIUIMYHOCTH HA CBOMCTBA MOJIMMEPOB.

28. PagukanbHas COMOIMMEPHU3ALIUSL.

29. MoHHas conomMepu3aiusi.

30. CononukoHIeHC AU

31. [lonuaTHneH.

32. [lonunponuieH.

33. IlommcTtuponn.

34. [lonmakpuIOHUTPUIL.

35. [lonumeTunMeTakpuiar.

36. [Tonusrups! CIOKHBIE.

37. Ilomudopmanbaerus.

38. [lonunapadenuieH.

39. IlonukapOOHATHI.

40. Iomucynb(hoHBI.

41. IlommuMuabl.

42. TlonmuamMuapl.

43. [lonnypeTaHsl.

44. IlonmvBUHUIALETAT.

45. IToTMBUHUIIOBBIN CIIUPT.

46. I1oMBUHUIXIIOPU.



47. llonuteTpadTopaTUiicH.

48. [TomubyTunen u moaun3o0ytuieH. [ lomunusonpeH.

49. TlonmuOyTaaueH.

50. [TomuxJtopomnpeH.

51. ®enondopmanbACTHIHBIC CMOJIBI.

52. MoueBuHO(DOpMANIbAECTUIHBIE U METAMUHO(GOPMAIIbICTUIHBIE CMOJIBI.
53. DIOKCHUIHBIE OJTUMEPBI.

54. KpeMHuiicoaepx aiiue noJuMephl.

55. llenntono3a u ee MpoOU3BOJHBIE

56. Turbl AECTPYKIMHU ITOJTUMEPOB.

57. JlecTpyKiusi IOJIMMEPOB TOJ] IEUCTBUEM Pa3IUYHBIX (PAKTOPOB (TEIUIa, KUCIIO
pona, o3oHa, Y®-cBera u T.1.).

58. MexaHnU3M OKHCIICHUS Kay4yyKa.

59. OkucnuTenpHas IeCTPYKIHS HACHIIIEHHBIX MOJIUMEPOB.

60. Oxucnenue GeHonpopMalibIETUIHBIX CMOJI.

61. OkucieHre 3J1aCTOMEPOB 030HOM.

62. AutnokcuaanTel. DoTocTabuInu3aTOpHI.

63. ['uaponus, aun10113, aMHUHOJIU3, TUIPUPOBAHUE ITOJTUMEPOB.

64. Peakunu npUCOEIMHEHUS U 3aMELICHUS.

65. Peakuuu pa3nuyHbIX (YHKIMOHAIBHBIX TPYII.

66. Peakunuu HUKIM3alUU U CILIMBAHUS.

67. Moaudukanus MpoOMbIIUICHHBIX OJIUMEPOB.

68. PacTBOpeHME MOTUMEPOB.

69. TepmonrHaMuKa pacTBOPEHHS MOJUMEPOB. PacTBOPUMOCTh KPUCTATUTMYECKUX
1 aMOp(HBIX MOJUMEPOB. BiusiHue MosieKyIsipHOro Beca Ha paCTBOPUMOCTb.
70. BA3KOCTh ¥ MOJIEKYJISIPHBIN BeEC.

71. BS3KOCTh KOHLICHTPUPOBAHHBIX MOJTUMEPHBIX PACTBOPOB.

72. D11acTOMEpPHBIE MATEPHUAIIBI.

73. BonokHOOOpa3yoIIxe MOIUMEPHI.

74. [InacTuueckue MaTepUaIbl.



75. Peonorus nonMMepHbIX MaTEPUAIOB.

76. YpaBuenue ['yka u HeroToHa.

77. Mopnenu Bsa3koyrpyroctd Makcseiuia u Qowurra.

78. ledopManimoHHOE TIOBEICHUE TTOJIMMEPHBIX MaTepUaIOB.

79. Penakcanus u 1oja3y4yecTh.

80. OcHOBHBIE CITOCOOBI TEPepadOTKH MOTUMEPOB.
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