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B ocHOBY HacTosIIe# INporpaMMBbl ITOJOXKEHBI CIEAYIONIUMe NHACUUIIINHBI:
XUMHS TOJIMMEPOB W TIOJMMEPHBIX KOMIIO3UIMOHHBIX MAaTepHaloB, (QH3HKa
IOJIUMEPOB M IOJMMEPHBIX KOMIIO3HIMOHHBIX MAaTE€pPHAJIOB H  METOABI
HCCJIeIOBaHUs IIOJIMMEPOB U ITOJMMEPHBIX KOMIIO3ULIMOHHBIX MaTEPHAIIOB. JaHHas
oporpaMMma sBJIACTCA €IMHOM II0 CMEXHBIM OTpPaciiM HayK — XHMHYECKHM,
(HU3UKO-MAaTEMATUYECKUM U TEXHUIECKHUM.

[Tporpamma pa3zpaboTaHa SKCIEPTHBIM COBETOM BEICIIEH aTrrecTallnOHHOM
xoMuccud MunucrepcrBa o0pasoBanust Poccuiickoii @enepanuu mo Xumuu (1o
opraHuveckod xumum) mpu ydactun MHcTHTYTa XuMMudeckoi ¢msmkm mm. H.C.
CemenoBa PAH u MIHCTUTYTa CUHTETUYECKHX MOIMMEpHBIX MaTtepuanos um. H.C.

Enuxononosa PAH.



HEJHA U 3AJAYHA JUCITAILINHDBI

eneto kypca "BEICOKOMONEKYISIPHEIE COCAMHEHHUA" SABIAETCA 3HAKOMCTBO
aCIMpPaHTOB C OCHOBAMH HAyKH O IOJUMEpPaX U €€ BaXXHEUIINMH NMPaKTHYECKUMH
NPUIOKEHUAMH, 3HaHUE KOTOPHIX HEOOXOOMMO KaXKIOMY XUMHKY, HE3aBHCHMO OT
€ro y3KOH IIOCIEAYIOIIEH ClielHaln3aim.

OObexTHBHass OCHOBa (GOpPMHUPOBaHHA (PYHOAMEHTAJIBHOH  Hay4dHOM
JUCHMIUIAHBL "BBICOKOMOJNEKYIApPHBIE COCOUHEHHA" 3aKIII0YaeTcsi, B TOM, 4YTO
IOJIMMEPHOE COCTOSHHE - ocobasi (popMa CyIIecTBOBaHHSA BeIeCTB, KOTOpas B
OCHOBHBIX fbHBH‘{eCKIfIX H XUMHYCCKHX IIPOSIBJICHHAX Ka4€CTBECHHO OTIIMYacTCsA OT
HH3KOMOJIEKYJIsIpHBIX BemlecTB. IloaToMy riiaBHoe BHHMaHHE B Kypce yZelseTcs
PacCMOTPEHHIO OCHOBHBIX CBOMCTB BEICOKOMOJIEKYJISAPHEIX COEIUHEHHH OTIHYHBIX
OT CBOMCTB HU3KOMOJIEKYJSIpHBIX BemecTB. C 0iHO#H CTOpPOHEI, OonbIIHE pasMepsl
U LENHOE CTPOEHHE MaKpOMOJIEKyJ OOyCIaBIMBAIOT TOSIBICHHE DPsla BaXKHBIX
criequUYECKHX CBOMCTB, KOTOpBIE ONPENENAIOT INPaKTHYECKY0 LEHHOCTh
IIOJIMMEPOB KaK MaTepHalioB, a Takke MX Ouojorudeckoe 3Hadenue. C mpyroi
CTOPOHEI, XMMUYECKUE IPEBPALUECHUS H CHHTE3 IOJIMMEPOB OCYILECTBIISIOTCS B
pesynsTate psiga OOBIYHBIX XHMHYECKMX Ppeakuuid XOpOIIO M3BECTHBIX M3
OpPraHMYECKOM XHMHUH HU3KOMOJIEKYJIAPHEIX coeiMHeHuiA. OHAKO, y4acTHe B 3THX
peaKkuusax MakKpOMOJEKYJN, MaKpOpPafMKallOB, MaKpOHMOHOB BHOCHUT KadeCTBEHHO
HOBEIE aCIeKTHl B PACCMOTpeHHe OOBIYHBIX XMMHYECKUX peakuui. JIeknnoHHOMY
Kypcy "BBICOKOMONEKYNSpHbIE  COEJUHEHHSA"  CONYTCTBYET  BBIOJHCHHC
acnipaHTaMu J1abopaTOpHEIX paboT, KOTOPbIE OXBATHIBAIOT BCE OCHOBHBIE pas/eiibl
Kypca: CHHTE3 TOJMMEpOB, XUMHUYECKHE MPEBPaIleHs, MEXaHH4eCKHe CBOHCTBA,
CTPYKTypa MOJMMEPOB, PAaCTBOPHI IOTMMEPOB, MONMIIEKTPOIHTEL 1lo Kaxnomy
pasjlelly aclMpaHT BBIIONHACT OxHy JabopatopHyio paboty. Taxmm obpasoMm,
TeOpeTHUECKHEe 3HAHHUs, IIONTyYEHHBIE aClMpaHTaMd [pU [POCIYIIMBaHUH
JIEKIIMOHHOTO Kypca, 3aKpeIuIloTCs NPHOOpeTeHHEeM IPaKTHIECKHX HaBBIKOB

paboThI C BBICOKOMOJIEKYJISIPHBIMY CO€AMHEHUAMM.



COAEP/KAHME JUCIHIL/INHbI

1. XuMus nOoIUMEPOB H MOJIMMEPHBIX KOMITIO3HIIMOHHBIX MaTepHaJIOB.

1.1. BEBICOKOMOJNEKYISIpHBIE COEOUHEHHS Kak Hayka, oOOBeKTamMu
HCCIICJOBAaHMI KOTOpPO# fABIAIOTCA MAakKpOMOJIEKYJIbl M CHHTETHYECKOro H
HpHpOHHOI"O IMIPOHCXOXKACHHA, COCTOAILIME K3 MHOI'OKPAaTHO IMOBTOPAKOIIHECA
CTPYKTYPHBIX €IMHUI], COCNUHEHHBIX XMMHYECKHMHM CBA3AMH, H ColepXalye B
rJIaBHOM IIeTIH aTOMBI YIJIepo/ia, a TaKkKe KUCI0pO/ia, a30Ta U CEPEHIL.

Knaccudukaiys 1 HOMEHKIAaTypa MOHOMEDPOB, OJJMIOMEPOB U IIOJIHMEPOB.
OcoOeHHOCTH MX XHMHYecKoro crpoeHus. CHHTETHYECKHE OpraHUYECKHE,
3JIEMEHTOPraHU4YECKHE, HEOPraHUYECKHE U IIPUPOAHBIE TOTMMEPBI.

[MonuaucCIiepcCHOCTh, MOJIEKYJISpHas Macca, CTeNeHb IONMMEpH3alvy,
MOJIEKYJISIPHO-MacCOBOE U MOJIEKY IAPHO-YMCIIEHHOE PAaCIpe/ie/ICHHE OTMIOMEPOB 1
noimMepoB. CTepeoXrMus MOJIMMEPOB.

1.2. Peakiuy OJTy4EeHHs OIATOMEPOB H BEICOKOMOJIEKYIAPHBIX COEAMHEHHH.
[MonumepHu3anys M CONOIMMEpH3allMK: pajuKalbHas, KaTHOHHAs, aHHOHHAs H
HMOHHO-KOOPAMHALMOHHAS, OCOOCHHOCTH  yKa3aHHBIX  IOJHMMEPH3AIMOHHBIX
nponeccos. [Tonumepusalys B pacTBOpe, B Macce, B CyCNICH3UH, B SMY/IbCUHH, B
TBepaoi dasze. TepMonHaAMKKa IOJIUMEPH3ALHOHHBIX ITPOLIECCOB.

PagukanpHas nojuMepusauus u ee MexaHusM. CTpoeHHE MOHOMEPOB H
CIIOCOOGHOCT HX K TOJIMMEPH3aldH, MeTOObl HHHMLIHMHpoBaHus. KuHerHka
paJMKaIbHOH NMOJTMMEPH3ALMH H yPaBHEHHE CKOPOCTH MOMMMEPH3alHH. Biusaue
pasnU4HBIX ()AaKTOPOB Ha MOJIEKYJAPHYIO MacCy H MOJIEKYJSPHO MacCOBOE
pacmpeneneHue nonumepa. Ilonstue o LmuHe KMHETHYECKOH LIEITH.

VIHruOuUTOpSl M PETYNSATOPH PaJUKaIbHOH IMOTHMEPH3ALHH. O6patumoe
uHruOupoBanne. PajuKanpHas MOMMMEpU3ALUA  IIpH IIyOOKHX  CTEMeHAX
TNpeBpaILeHHs. I'enb-aQdexT. Croco0bl ~ NpOBEIEHHS  PaJAMKAIBHOM
MONMMepH3allkK: B Macce, pacTBope, TBEPAOH (a3ze, B CyCIICH3UAX.

DMyJIBCHOHHAS MOTMMEPH3aLiHs i ee 0co0eHHOCTH. KuHeTHKa i MeXaHH3MBI

IMYJIbCHOHHOM IOJTAMEPHU3aIiH,



ComonnMepu3sanas, ee MEXaHU3M M OCHOBHEBIE 3aKOHOMEPHOCTH, Y paBHEHHE
cocTaBa conojuMepa. KoHCTaHTHI comomuMepH3aluvd U UX (U3HYECKHH CMBICIL.
CBs3b CTpPOEHHSI MOHOMEPOB C MX PEaKIMOHHOM criocoOHOCTRIO. BiiusiHue cpempl,
naBleHus U Temnepatypel. Cxema Angpes u [paiica. CraTuctiuyueckue, IpUBUTHIE
1 OJIOK-COIIOIUMEPBHI.

Honnas, xaTHMOHHas M AaHWOHHAs, [OJNUMepu3alus. PeakiuoHHasd
CIOCOOHOCTF MOHOMEPOB B MOHHEIX peakIusx. KaTanu3aTopsl ¥ COKaTaIH3aTOPEI.
Mexanu3sMel nporecca o0pa3oBaHWe aKTHBHOTO LIEHTpa, POCT M OOpBIB IIEIH.
Ckopoctu 3eMeHTapHbIX peakiuii. CKopocTh IPOIeCCOB KaTUOHHOM 1 aHHOHHOIA
MOJIUMEPH3AI[MH, BIUSHHE CpeIbl M  TeMIepaTyphl Ha KHHETHKY H
MOJIMAUCIIEPCHOCTE 00pasyromumxcs nmonumepos. IIpumeps! 06pa3oBaHus «KHBBIX)
OJIMMEPHBIX LIeTIeH.

ComnonMepu3anys KaTHOHHAS ¥ aHUOHHAS.

HOHHO-KOOpAWHALIMOHHAA  [OJAMEpH3allis H €€  OCODEHHOCTH.
Karanmuzaropsr 1lurnepa—Hatra. MoHHO-KOOpABHAIMOHHAS MNOJTMMEpU3aLUsi Ha
JIUTHUEBBIX KaTaJld3aTopax.

MeTalsIONEeHOBEII KaTaln3, MeXaHHU3M U KHHETHKA peaKIuii.

CTepeopery/isipHble MOJHMEPHl M YCIOBHA HX TONydeHHs. MexaHU3M
crepeocreupuyecKoi MoIUMEPU3aIHH.

[NonunpucoeMHEHHE. MexaHu3m oOpasoBaHus IIOJILYPETAHOB,
0IMKapOaMHI0OB U SMOKCHIHBIX IIOJTMMEPOB.

ITomuKOHAEHCAIMA: paBHOBECHas M HEpaBHOBECHas. THIBI XHMMHYECKHX
peaxuuii MOMUKOHACHCAMH. PyHKIMOHATEHOCTE MOHOMEPOB, OJIAIOMEPOB U €¢
3Ha4yeHre. PeakioHHasa c1ocCOOHOCTE PYHKIMOHAIBHEIX IPYIIIL.

PaBHOBeCHas IOJMKOHJCHCALMS U ee MexaHW3M. KuHeTHKa paBHOBECHOH
NOJMKOHACHCAIIMH. 3aBHCHMOCTh MOJEKYJApHOH Macchl IolNHMepa  OT
COOTHOIIIEHWS  MCXOOHBIX  MOHOMEPOB;  IIPaBHJIO  HEIKBHBAICHTHOCTH
GyHKUMOHATBHBIX rpynn. Croco0B! IPOBEICHHSA paBHOBECHOM ITOJIMKOHACHCAIHH.

HepaBHOBecHasi TONHKOHJEHCAlKs. THIIBI HEPABHOBECHBIX peaKLui.

CniocoObl MPOBE/ICHHUs] HEPABHOBECHOHM ITOJHMKOHASHCALIMH. 3aKOHOMEpPHOCTH



HEpaBHO BECHOW IONMKOHJeHcalus. MexdasHas MoMUKOHIAeHCAaUs MexaHH3M
peakuu U ee OCHOBHEIE 3aKOHOMEpPHOCTH. HepaBHOBeCHas MONIMKOHEHCALMS B
pacTBope.

CoBMecTHas MONMMKOHIEHCALNS U ee XapaKTepHblE 0COOEHHOCTH B CiIyyae
PaBHOBECHOM M HEPABHOBECHOH MONMKOHeH AUy TpexMepHas IOJIMKOHAeH Calys
U €€ 3aKOHOMEPHOCTH. BiMsiHMe (yHKIHMOHAIBHOCTH HCXOIHBIX COEIHHEHHI.
Pa3H03BEHHOCTH II0JIMMEPOB, MOIy4aeMbIX METOAAMH ITOJTHKOHIEHCALIHH.

1.3. CuHTE3 MOHOMEPOB U MOJHMCONPSDKEHHEIX MOJMMEPOB HA MX OCHOBE,
XMMHYECKOE CTPOCHHE, MOJIEKYIIApHas U HaJIMOJIEKYJIApHAs CTPYKTYpa THITHYHBIX
MIOJIUCOIPSKEHHBIX MIOJIMMEPOB: NIOJIMAlIETUIIEHA, MO ANALIETATICHOB,
IIOJIHAaHHUJIHHOB, HOJIH(i)eHHJIEHBI/IHI/IJIeHOB, HOHHTHO(}._)GHOB U Ap., IOHATHEC 00 ux
ANEKTPOHHON cTpykType. CBsi3p MeXIy METONaMH HX CHHTe3a U CTPOSHHEM.
XuMu4YecKass W JJIEKTPOXHMHYEcCKas  MOAU(HUKALMS  [OJHCOIPSIKEHHBIX
IIOJIMMEPOB.

1.4. OcHOBHBIE MPU3HAKK Pa3BETBIIEHHBIX [TIOJIMMEPOB M METOIbI CHHTE3a, HX
KoH(purypammst (Ha ypOBHSX 3BeHa, LeNHd, IPUCOEOWHEHUS 3BEHBEB,
npucoequHeHus OnokoB) H  KoHpopMmamus. DakTopel, ONpeaeISIOIINe
xoHdpopMalHoHHsle nepexonbl. CTpyKkTypHas MogudUKanusa U HaAMOJIEKyIApHas
CcTpyKTypa. CBepxXpa3BeTBIICHHBIE IIOJHMEpPhl M JICHIAPDUMEDPHI, HX CHHTE3 H
0COOEHHOCTH CTPOCHHUS.

1.5. CumaTele mojuMepsl: THNBI CIOUTHIX IOJUMEpPOB. PopMHpOBaHHE
TPeXMEpHBIX CTPYKTyp B IpoLEecce CHHTe3a M XHMHYECKHX INpeBpalleHHH B
Makpomosiekyinax. CInuTele OKECTKOLENHBIE MW  ONIACTHYHBIC  IIOJHMMEpEI.
CTaTHCTHYECKHE METO/Ibl ONMCAHUSA [IPOLECCOB 00pa30BaHMs CIIUTEIX MOJIHMEpPOB.
[TapameTpsl  cerok. OCHOBHBIE  3aBUCHMOCTH  MEXAYy  CTPYKTYPHBIMH
XapaKTepPHCTHKAMH  NPOCTPAHCTBEHHO-CUIATHIX  monumepoB.  OOpasosanue
IPOCTPAHCTBEHHEIX CTPYKTYp B JIaCTOMEPax M MX JMHaMUKa. BH/bI CITHBAIOIIAX

areHTOB U OCOGEHHOCTH CTPOEHHMS CeTOK. BimMsHue THIA MONepedYHBIX CBiA3eid Ha

MeXaHHYecKHe CBOMCTBA CLUIMTHIX 3J1aCTOMEPOB.



1.6. Cmecu monmmepoB. VICTHHHBIE M KOJUIOMAHBIE DPacTBOPHl CMecei
IOMMEPOB, MEXaHH3M CMELICHHSA H THIBI (DA30BBIX CTPYKTYP B CMECSX MIOJHMEPOB.
CMmecu noauMepoB KaK MaTPHULB! s ITOJIYYESHHS MOJMMEPHEIX KOMIIO3HIMOHHBIX
marepuanoB (IIKM), cnemuduka cuntesa IIKM ¢ HX [pUMEHEHHEM.
MHOroKOMIIOHEHTHBIE CMECH ITOJIHMEPOB.

1.7. IlpupoaHble NOMMMEPEl U HX Pa3HOBHIAHOCTH, METOMBI BHIJEICHUS H3
NPHUPOJHOIO CHIpbs M HACHTUOUKAIUA, MeToas! Momupuxamuu. Ilemmonosa,
XHTHH, XUTO3aH U UX NPpOU3BOAHEIE. [IpiMeHeHre MPUPOIHEIX TOIMMEPOB.

1.8. Xumuueckas Moaupukanus noauMepoB. OCHOBHBIE 3aKOHOMEPHOCTH
MOZM(pUKALMY NOIMMEpPOB. PeakunoHHas criocoOHOCTE (YHKITHOHANBHBIX TPYIIIT
MaKpOMOIEKyJl ¥ HU3KOMOJIEKYJISPHBIX COeqUHEHHH. D(P(DEeKThl LeNnu U cocenHeit
Ipynnbl, KOH(QUIYpallMOHHBIE M KOHGOpPMalUUOHHBIE 3(QdeKTrl. Peaknuu
3aMelleHuss B IIOJIMMEepHON [enu. BiusHue ycnoBuifi Ha KHHETHYEeCKHe
3aKOHOMEPHOCTH M CTpOeHHe oOpasyromuxcs NoauMepoB. KoMIo3HIHOHHAas
HEOJHOPOAHOCTh. Peakuuu CTPyKTypHpOBaHHS IMOJIMMEPOB U HMX OCOOEHHOCTH.

VisMeHeHHe  CBOKMCTB  IIOJIMMEPOB B  pe3ylbTare  CTPYKTypHPOBaHHsL.
MexxMoeKyIspHble peakiiud u o0Opa3oBaHWMe TpeXMEpHBIX ceToK. Peaknun
NpUCOEeUHEeHUs, OTILEIUIEHUS ¥ U30MEPH3aLIHH.

1.9. Knaccudukanus IMONMMEPHBIX KOMIIO3HIMOHHBIX MaTepHaloB U
MOJIAMEPHBIX HAHOKOMITO3UTOB. BH/5I MaTepHAIOB: IIOJIHMEP-TIOJIMMEPHbIE CMECH,
[TKM, apMupOBaHHBIE HEIPEPHIBHBIMH, KOPOTKMMH BOJOKHAMH M INIACTHYHBIMH
HaNOTHUTENSMH, JIACIIEPCHO-HAIOTHEHHBIE I[1IKM, MEHOTIOJIMMEPBEI,
MHorokommoHeHTHbIe [TKM.

Bos1okHOOOpa3yronye NONUMEPEl H BOJIOKOHHBIE IOJIMMEPHBIC KOMIIO3HTE,
METO/IBI IIOY4eHHS U CTPYKTYpa.

Tunel, GopMa H OCHOBHBIE CBOWCTBA APMHPYIOIIMX HAMOJIHHUTENeH:
HEIIpepHIBHEIE CTEKIISIHHBIE, YTIEepOJHEIe, OOpHEIE, OpraHUYEeCKHe U Jp. BookHa,
HHTH, XIYIbl, POBHHIH, JICHTBl M TKaHH; KODOTKHME BOJIOKHa, MaThl M3 HHX;

HallOJIHUTENH  IUIOCKOCTHOM  CTPYKTYphl.  (PH3HKO-XHUMHSA  IIOBEPXHOCTH

HAIMOJHHATEICH.



Tumel u cBoiicTBa MaTpul (TEPMOIUIACTHYHBIE H TEPMOPEAKTHBHEIE
[IOJIMMEpBI, OTMMEP-TIOTMMEPHBIE CMECH ).

MeTozsl MoTy4YeHNs TOMMEPHBIX KOMIIO3HIIHOHHEIX MaTEPHAIIOB.

1.10. MexdasHple sBIEHHS Ha TpaHMIAX pasjela I[OJIUMEp-MONHUMED,
HOJMMEP-TBEPAOE TeNo. Alresus. Biausuue GopMbl, XUMUYECKOr0 U (PU3UIECKOTO
COCTOSHHA MOBEPXHOCTH Ha cBodcTBa ITKM. Anmpersl. MeTtoasl XUMUYECKOH H
¢busnveckoil MoauduKaius kommnonenTos ITKM.

1.11. Hanoxommosutbl. Tumel HMHIpEeHEHTOB, MaTe€pHUalbl ¥ METOJBI,
NPUMEHSEMBI I MOJIY4YEHHs HaHOKOMIO3MTOB. OCOOEHHOCTH HX IONYy4eHHS U
OCHOBHBIE CBOMCTBA HAHOKOMIIO3UTOB.

1.12. OcHOBBI TEXHOJIOTHH IIOJMMEPOB U IOJIMMEPHBIX KOMIIO3WLIMOHHBIX
MaTepraj]oB. MeToapl IONYy4YeHHs HamoNHUTeNeH, X (pakUUOHHPOBaHHE H
00paboTka, CmocoObI COBMeINEHHs (YHKIHMOHAIBHBIX MHTPEAHUECHTOB H
MOJIMMEpPHBIX Marpull. TexHonoruss mnepepabotku mnoaumepos u IIKM B
MOTYIPOAYKTHI U U3IENH.

TpaguuUOHHEIE U HOBBIE 00JIACTH IPUMEHEHHs OJIMIOMEPOB, MOIHMEPOB,
ITKM 1 HaHOKOMIIO3UTOB IIPH PEIICHUN HAYYHBIX H TEXHHYECKHX 3a1ad4.

1.13. JlecTpyKis OIMMEPOB M KOMIIO3UI[HOHHBIX MaTepuanoB. OCHOBHEIE
BUJIBl JECTPYKI[MH: XHMHYeCKas, TepMHUecKas, TepPMOOKHCIHTEIbHASA, (OTO- U
mexanuueckas. Crapenwe moauMepoB. Crabunusanus BBICOKOMOJIEKYJISIPHBIX
COEUHEHUIA. Kunerunka MeXaHOJeCTPYKIUH HOJIUMEPOB. IIpenen
MeXaHOJECTPYKIIMM M TPHYHHBI €ro CyllecTBOBaHHA. IIoHATHE O CTOHKOCTH
IIOTMMEPOB ¥ KOMITO3HIIHOHHBIX MAaTEPUANIOB K BHELIHUM BO3/ICHCTBIAM.

1.14. ToprouecTs momuMepoB M ropeHue. OCHOBHbIE IIPOLECCHI,
TIpOTEKAloIIe IIpY IOPEeHHH B KOHAEHCHPOBAHHOM W rasoBoil ¢asax. MeToapl
CHIDKEHMS U MOBHIIIEHUS I'OPIOYECTH.

1.15. Bropuunas nepepa6orka nomumepoB IIKM, OCHOBHBIE TEHICHIUA 1
COBpEMEHHOE COCTOSHME. JKONOrMYeckue NpoOJeMbl BTOPUIHOM nepepabOTKH

nonumepoB U ITKM.

2. Guzuka IMOJIUMEPOB H IMOJIUMEPHBIX KOMITIO3HIIMOHHBIX MaTcpHuaIoB.



2.1. KondopManoHHasl cTaTUCTHKA NONUMepHBIX Heneil. Kondurypamus u
KOHpopMamus MakpoMmonekyl. OCHOBHbIE MOJENH TIOJHMEPHBIX Lemeii:
cBOOOIHOCOYIEHEHHASI 1IeTlb, IeNlb ¢ QUKCHPOBAHHBIMH YIIIaMH. XapaKTepHUCTHKH
pasMepoB U (OpPMBI MOJMMEPHBIX Lieneil. BHyTpeHHee BpallleHHe M IOBOpPOTHAs
usomepus. ITonumeps! ¢ xupansubiMu neHTpamMi. KoHdopmanus MakpoMosekyn u
KoH(popMauuoHHas 3Heprusa. CrepeoperyisipHOCTh M MHKPOCTPYKTYpa LEIMHBIX
Monekys. I'MOKOCThP  NONMMEpHBIX Lemeli W ee  XapaKTepUCTHKH.
TepMOLEHHaMPI‘-ICCKaH H KHHeTHYecKas THOKOCTH MaKpOMOJICKYJI. bmvxaue n
JalbHUe B3auMojeicTBus. PasMepsl U (OpMEI pealbHBIX LEMTHBIX MOJNEKYI U HX
BKCIIepUMEHTATIBHOe omnpeiesieHre. IIoHITHe 0 CTaTUCTMYECKOM CerMeHTe.

2.2. BBICOKOMOJEKYJISIpHBIE COEIWHEHHs B pacTBope. XapakTep
B3aHMOI[eﬁCTBHH B pacTBOpax INOJITMMEPOB. TepMO,I[HHaMPIKa pPacTBOpPOB
IOJIIMEPOB.

Teopus @nopu-Xarruuca. 6-pacrBopurens. OO6nemHBIe  3(GHEKTHL
KOHIIeHTpHpOBaHHbIE pPAacTBOPEl MonuMepoB. DazoBele OUarpaMMBI I[ONHUMEp-
pactBopuTenb. ['HApOAMHAMHYECKHE CBOMCTBA MAaKpOMOJEKYJ B PpacTBOpe.
Huddysus MaKpoMOIeKy B pacTBope. MeTonsl (ppakumOHUPOBaHUS TTOITHMEPOB.
PacTBOpEl  HONMHANEKTPONUTOB. [lonmmMepbl Kak MaTpuibl JUIi  TBEPIBIX
3neKTpoauToB. IoHOMEDEI.

2.3. Ousmueckue M ()a30Bble COCTOSHHMSA MOJIHMMEPOB: CTEKI000pasHoe,
BBICOKODJIaCTHYECKOE U BA3KOTeKydYee. AMOpOHBIE H KPUCTAIUIHYECKHIE TIOIMMEPBI.
®a3oBble IEPEXO/bl, MEXAHM3M KpUCTAIM3alMd ¥ IUIABICHHA KPHCTAJLIOB.
BiusHHE CTPYKTYpPhl M BHELIHUX BO3/eiiCTBHI Ha (a3oBbIe IEPEXOIEBL.

2.4, CTpykTypa ¥ CBOWCTBAa MNOJIUMEPHBIX CTeKol. (CoBpeMEHHEIE
npeAcTaBneHus 00 aMOp(QHOM COCTOSHMM M CTPYKType CTEKJI000pa3HBIX
nonuMepoB. CTEKIOBAaHME MOJMMEPOB H METOAbl €ro ompeaesicHus. Teopuu
CTeKIOBaHMS. SIBieHWe BBIHYKIEHHOM snacTuyHocTH. IIpmpoma Oombmmx
nedopManuii u nepopmanyii B 061aCTH KPUOTEHHBIX TEMIICPaTyp.

v 8 BEICOKO3/1aCTHYECKOE COCTOSIHHE. OcHOBHBIE CBOMCTBa

BBICOKO3JIACTHYCCKOI'O COCTOSHHA MMOJTUMEPOB. CraTtucTHuecKas  TEOpHUs



nedopmanuy MakpoMoieKyl. CeToyHas Teopus BEICOKO3IACTHUHOCTH. OCHOBHOE
YPaBHCHHE KHHETHYECKOHM TEOpHH BBICOKOIJIACTHYHOCTH. TepMOAMHAMUKA
Aedopmanuu snactoMepoB. Tepmoynpyras unBepcus. TemoBsle 3QQEeKTs! IIpH
nedopmanuu. Kpucranmmsanus siactoMepoB mpu edopMarim.

2.6. Bs3koTeKyYee COCTOSHHE M OCHOBBl PEOJIOTHH IIOJHMEPOB.
3aKOHOMEPHOCTH TEYEHHS pacIUlaBOB IIOJMMEPOB, KpPHUBBIE TEYEHHS, 3aKOH
TEYCHHs, MEXaHH3M TEYEHHs. OHEPrus M ODHTPONHS BA3KOTO TEYCHHA, HX
3aBHCHMOCTD I1apaMETPOB MOJIEKYJIAPHOH CTPYKTYphl M OT HalpsDKEHHS CIBUTA.
3aBHCHMOCTh TEIUIOTHI aKTHBAaLUH OT TemIeparypbl. HbIOTOHOBCKas BA3KOCTS,
METO/ABl OIpENeNeHUs W 3aBUCUMOCTh OT MOJICKYJISIPHOW CTPYKTYpBl H
MOJIEKYJISIpHOM MaccChl IoJIMMepa, TeMIeparypsl. Y paBHeHHe BunbsaMmca-Jlangena-
@eppu. IIpoYHOCTHEIE XapaKTEPUCTUKH PacIlIaBoB.

2.7. CtpykTypa M CBOMHCTBa KPHUCTAUIMYECKHUX IIOJHUMEPOB. Y CIOBHS
00pa3oBaHUs KpPUCTAIIMYECKOTO COCTOSHHA B monuMmepax. OCHOBHBIE THIIBI
KPHCTAIUIMYECKUX CTPYKTYpP MaKpOMOJEKyJ. YIaKkoBKa IENHBIX MOJIEKYJI B
kpucTaywiax. Mophosorus KpHCTAIMYECKHX IojuMmepoB. JlamemsspHeie
kpuctaiuiel. Coeponursl. Kpucramnsl ¢ BeIIpAMiIeHHbIME UensMu. CrerneHsb
KPHCTAJUIMYHOCTH H METOJBI €€ OIpe/eNeHusl, IePEKThl MOTUMEPHBIX KPUCTAILIOB
u ux npupoza. [lomiMepHble MOHOKpHUCTALILL Kpucrammuzanus U IUIaBlIeHHe
IIOJIUMEPOB, METOABI HecsleioBanus. KpucTamusanus u3 pa3baBieHHBIX pacTBOPOB
M pacIuiaBoB. 3apoabimieoOpaszoBaHue U pocT. KuHerndyeckas KpHCTaJUIM3aIMH.
[leppryHasd ¥ BTOPHYHAs KpuCTaumM3auus. YacTWdHOe IUIABICHHE M
pekpuctaimzanus. Omkur momamepoB.  OCOOEHHOCTH — KPHCTAITM3AIMK
TIOJTUMEPOB B MTOJTUMEPHBIX KOMITO3UTaX.

2.8. JKHUAKOKPHCTAIIAYECKOE COCTOSIHUE TONMMEPOB. BimkHui 1 AabHUHA
nopsnok. Tumsl cummerpud. MesoMopdHble cocTosiHus. OOGnacTd NPUMEHEHHS
KHJIKOKPUCTAIIINYECKHUX TOJTHMEPOB.

2.9.  OpHEHTHMpOBaHHOE  COCTOsHHe  NonuMepoB.  OcoGeHHOCTH

OPHEHTHPOBAHHOTO  cocTosiHus ~ momuMepoB.  CTpoeHme M CBOHCTBA



OPHEHTHPOBAaHHEIX MOJMUMEPOB. CTpykTypHBle Mozenu. (OCHOBHBIE METOMBI
OPHEHTALMH [TOTMMEPOB H METOBI OLIEHKH.

2.10. MopenupoBaHue MOJNEKYIAPHOH M HAAMOJEKYISAPHOH CTPYKTYp
OJINTOMEPOB, IIOJIUMEPOB M COIIOJIMMEPOB B PacTBOpax, pacliaBax U MOJTUMEPHEIX
TBEPABIX TeJI B aMOP(GHOM, OIYKPHUCTAIUTMIECKOM KPHUCTAIMIECKOM COCTOSHHMSAX.
MopenupoBsanyie  NpoLIECCOB, INPOTEKAIONIMX HA  CTagud  oOpazoBaHHA
MaKpoMoJleKyJl. Mo/ieIbHEIE TIPEACTABIEHHS O CMECAX ITOJIMMEPOB U HONHMEPOB ©
BBE/ICHHBIMH B HX COCTaB (DyHKIIMOHAJIHHBIMHA HHIPEIHEHTAMH.

2.11. PenakcanMoHHBIE SIBICHHS B NonuMepax. PenakcallMOHHBIN XapakTep
npoueccoB fedopMarnun. I'ucrepesucHsle npoueccsl. [lonsyuects U penakcanus
HanpspkeHusi. IIpuHnun cyneprno3uuud. CHeKTp BpeMEH pelakcaluuu |
3ala3/ipIBaHMs], AMHAMHUYECKHe CBOMCTBA IIOJMMEPOB: KOMILJIEKCHBI MOAYIbL H
KOMIUIEKCHass  INoAaTiuBOCTE.  COOTHOLIEHHME  MEXIYy  KOMILIEKCHEIM H
pelakcaloHHBIM ~ Monynamu.  JlueeiiHas — BAskoynpyrocte.  IIpuHumn
TEMIIEPAaTypPHO-BPEMEHHON IKBUBAJIEHTHOCTH.

2.12. Ou3MKO-MEXaHWMYECKHE CBOMCTBA IIOJHUMEPOB. Je(hOopMallOHHEIE
ceoiictBa. Hanpspkenne, nedopmarus u ynpyrocts. O6o6mernas gopma 3aKoHa
I'yka, u3sMepeHue Mogmyiel ynpyroctd. HMieanisHoe miacTuieckoe Telo, IpoLece
pa3BUTHA IUIACTHYECKUX JedopManuii. BiausHue ruapocTaTH4ecKoro AaBIEHHMI,

TeMIIEPaTypbl 1 CKOPOCTH Jie(popMallvi Ha IIPEJE) TEKYYECTH.

MekaTOMHOE B3aMMOJEWCTBHE B [OJMMepax. AWHAMHKAa W JHEpreTHKa
PACTSKEHUS OTHEIBHON MEXATOMHOM CBS3H U IENHON MaKpoMoJieKybl. [lonsaTue
0 TEOPETHYECKOM POYHOCTH 10MMepoB. OCHOBHBIE Teopuu npouHocTH: OpoBaHa,
I'puddurca, TepMOGIyKTyallMOHHAS, PEaKCallMOHHA.

JlonroBeyHocTh. KuHeTwdeckas Teopusi paspymeHusa. (OcobGeHHOCTH
paspylLIeHHs] TBEPABIX IIONHMEPOB M 311aCTOMEPOB. MeEXaHH3M 2/1acTHYECKOTO H
Xpynkoro paspyineHus. O6pa3oBaHie MUKPOTpPEIIMH. PacrpoCTpaHeHHe TPEIHH.

Cratu4yeckas M JUHaMUAYecKasi yCTallOCThb.



2.13. DnexTpHYecKHe, ONTHYECKMEe U MAarHUTHBIE CBOMCTBa IOIMMEPOB M
[IKM. Jluneidinple ¥ HenuHeWHble 3¢deKTs B IOIMMEpax M IOJUMEPHBIX
KOMITO3UTaX.

Cencopsl Ha ocHOBe noyaMepoB U [TKM.

ONeKTpUYECKHE CBOMCTBA IOJMMEPOB-IHUAIEKTPUKOB M  IOIMMEPOB
IIPOBOJHUKOB. Jlusnmexkrpuyeckas MONApH3alMs W JUIOJIBHBIE  MOMEHTEHI
noJauMepoB. JludnekTpudyeckas IIPOHHIAEMOCTh M JIUAJIEKTPHYECKHE IIOTEpH,
npoyHocTk TnonuMepoB U [IKM. Onextpuszanus HOIUMEpPOB W BIIEKTPHYECKUM
poboii.

JlonpoBaHHUe IOJIUCOIPSIKEHHBIX MOJMMEPOB: CHHTETUYECKHE METaJlIBl U
METOAbl HX  TIONyYyeHHs.  OJNEKTpUYecKHe W ONTHYECKHe  CBOMCTBa
THIOJTUCONPSKEHHEIX ITOIUMePOB. [ lepcrieKTHBEI HCIIOIB30BaHMS ITONIKCONPSIKEHHBIX
MOJMMEPOB sl  CO3AaHHsA  IIOJHMEPHOH  3JIEKTPOHHKH,  BKIIOYAIOIIEH
BEICOKOIIPOBOJSIIME,  IIOJieBble,  DIIEKTPONIOMUHECLIEHTHBIE,  HEJIUHEHHO-
ONITHYECKHE JICMEHTEI U YCTPOHCTBA.

Marneroconporusnenue noaamepos 1 [TIKM. ITKM ¢ BEICOKMMH U HUBKMMH
3HaYEHHSIMH KOMILUIEKCHOM JUIJIEKTPUYECKOil M MarHMTHOM IIPOHMIIAEMOCTEH,
CBS3b MEX]Iy COCTABOM H CTPYKTYpPOH, METOJBI OIIPEeIeHHUS.

2.14. OnTHyeckye CBOWCTBA MOTMMEPOB: KOIQ(PHULUEHT CBETOIPOITY CKaHHU,
CHEKTpalbHEIN KO3()QUIMEHT NpOIyCKaHHs, CBETOCTOMKOCTB, CBETOpacCesHue,
TIOKa3aTellh IPEIOMIIEHNS ¥ ONTHYECKHil KO3 QHIMEHT HAMPSHKEHUS ¥ ONTHYECKas
HETEPMOCTOUKOCTb. (DaKTOpHI, ONpefeNsIoNKe yPOBEHb OTHX IOKasaTenei.
CrapeHHe ONTHYECKUX [IOJIMMEPOB.

2.15. Temnodusmueckue coiicrea mnonumepos u IIKM. IliorHOCTB
nomuMepoB. OCOGEHHOCTH TEILIOBOrO PacHIMpEeHHUs MONMMepoB. TemmoeMKocTs.
TemIONpOBOAHOCTE U TemrnepaTyponposoxHocts momumepos u [TKM. Monenn
TPAHCIIOPTHBIX NPOIECCOB. BiMsHME OCHOBHBIX NTAPaMETPOB IIOIMMEPOB ¥ APYTHX
uarpeauentos IIKM Ha ux Temodusudeckyre CBOMCTEA.

2.16. Tpenue u w3HOC momuMepoB. OCOOCHHOCTH TPEHHS MOIMMEPOB.

[IpEpoga W MEXaHW3M TpeHWs. 3aKOH TpeHus, BIMSAHHE BPeMEHH KOHTaKTa,



CKOPOCTH CKOJIbXXEHHSA U TeMieparypsl. M3noc nonumepoB. CBA3b SBICHHM TPEHUS
M M3HOCA. YCTaIOCTHBIA W3HOC, abpasMBHBIH M3HOC, OGINME 3aKOHOMEPHOCTH,
BIIMSHHE BHEIIHUX (aKTOpPOB.

2.17. TlpoHuIaeMOCTh IIONHMEpPOB. ['a30IPOHHLAEMOCTH IIOJHMEPOB.
Auddysus B monumepax. Copbiusa rasos u napos. ForHEI 00MeH. CenekTHBHAS
IPOHHUIAEMOCTE MOJIMMEPHBIX MaTepHaJIOB, METOZBI ONpEAEICHHUS.

2.18. TepmonuHaMuKa COBMECTHMOCTH NojauMepoB. Da3oBas CTPYKTypa U
Mopcdororus. Makpomexanuka cMeceil monuMepoB. AedopMaLsa U pa3pyLICHHE
TBEPJIBIX T€JI HA OCHOBE. ITOJIUMEPHBIX CMecei.

2.19. Mex¢a3Hble SBJIEHHS Ha TpaHUIAX pasjena IIOJUMep-IIoIUMeED,
nonuMep- TBepjoe Teno. Anresus. TepMoJuHaMuKa B3aUMOJIEHCTBUS KOMIIOHEHT B
nomaMepHsIX cMecax U [TKM. CtpykTypa 1 cBOHCTBa MeX(a3HBIX CIIOEB.

2.20. ®@uznueckue cpoiicta [IKM: mpouHOCTH, BS3KOCTH pa3zpylIeHus,
yCTaJIOCTHAsI BEIHOCIMBOCTh. YIIpyrue U Bs3koynpyrue cporctsa IIKM. Mogeny,
ONHCHIBAIONIME 3aBHCHMOCTE Moxayis ynpyroctu IIKM or xapakTepHcTHK
KOMIIOHEHTOB.

Tennosoe pacuupenue, Tero- u snexrponpoBoaHocTh [IKM. OcobenrocTr
3aBHcHMOCTei puzudeckux cBoicTB [IKM oT THIIa HAIIOJIHKUTENS M PACTIPEAETICHHS
HATMOJHATeNeH B KOMIIO3ULIIMOHHOM MaTepuale.

2.21. Hasdoxommosutsl. HamonHuTenu ¢ HAHOMETPOBEIM pPasMEPOBBIM
pasmepoM uactun. CTpyKTypa M CBOMCTBa HaHOKOMIIO3UTOB. HaHOKOMIIO3HTHI C
HOBBIMM OITHYECKMMH, OBJIEKTPOHHBIMH, MAarHUTHBIMH, OJJIEKTPHYCCKUMH H
ApyruMu (QyHKIMSMH C TpYMEHEHHeM YIJIepOAHBIX HaHOTPYOOK, (yiuiepeHOB,

METAJJIOB H OKCHJI0B METAJIJIOB.

2.22. Toustre o npumenenuu nonumepoB U IIKM B GyHKUHOHANBLHEIX H
HHTEJUIEKTyalbHbIX (smart) cTpykTypaXx. IlomuMepHbIe MaTepHalbl, MPUMEHACMBIC
JUTA MX TIONYYEHHUs: CBA3b MEX/Y MX KOMIIOHOBKOM, BHEIIHUMH BO3JEHCTBUIMU U
otimkoM. CencuruBable u anantusHele [ITTKM. [lomumepHsle MaTepHaibl A
HuX. TepMo- W (POTOXPOMHBIE, XHMOTPOHHBIC, TCH30YyBCTBUTENIBBEIE H JIp.

MaTtepuans! 1) HHTEJUICKTYaJIBHBIX CTPYKTYP.



3. MeToasl HCClIe[IOBaHMS TONMMEPOB M ITOJIMMEPHBIX KOMITO3MIIHMOHHEBIX
MaTepHaoB.

3.1. OcoOeHHOCTH NpHMEHEHHS (QU3MYECKHX METOJOB I H3YYEHHS
CTPYKTYPBI H CBOMCTB OJIMTOMEPOB, NOIMMEPOB, IOJMMEPHBIX MaTEPHAIOB H
NOJIMMEPHBIX KOMIIO3MTOB. MeToasl 00paboTKH 3KCIEPUMEHTANBHBIX AaHHBIX U
OIpe/ieJIeHHe  JOCTOBEPHOCTH TOJIyYEHHBIX pe3yJlbTaTOB: JOBEPHTEIbHBIN
MHTEPBAJl, OTHOCUTENbHAs U aOCOIOTHAS TOTPEITHOCTH M3MEPEHHIA.

OKcIepUMEHTAIbHBIE METOJBl MCCIIENOBAaHUA CTPYKTYpPhl MaKpOMOJIEKYJ B
pacTBope  (BHUCKO3UMETpHUS, CBETOpaccesiHMe, CeAMMEHTalMs, JABOHHOE
Iy4elpeloMIICHHE).

3.2. Cnextpockonus nomumepos: MK, MHIIBO, KP. Cnenuduka MeTo0B 1
3a1a4d, PEIIaeMBbI€ C UX IPUMEHEHUEM.

3.3. dayopeceHTHBII aHAIU3 ITOJIUMEPOB.

3.4. DneKTpOHHBIA W SANEPHBIA MapaMarHUTHBIH pe3oHaHChl. CyIIHOCTH
METOJOB, ammaparypa, obnactu mpumeHeHus. Meron cnuHoBod MeTku. SIMP
BBICOKOI'0 ¥ HU3KOT'O pa3peIleHusl.

3.5. Temnodusuueckue ™etoxsl. Junatomerpusa. auddepeHIHaNLHEINR
TepMHYECKHIA aHau3. KaaopuMeTpuuecKHe METO/BI.

3.6. Macc-ciektpomerpus. CymIHOCTP MeTOJa, ammaparypa, o00iacTH

IIpUMeHeHus. BpeMsnponerHas Macc-CIIEKTPOMETPHS.

3.7. PeHTreHOCTPYKTYpHBIN aHanu3 NoIMMepoB. Msydenwe pasmMepoB H
OpHEHTALIMK YIIOPAIOYEHHBIX o0nacTelt KPHCTAITMYECKUX MOJUMEpOoB. bonbime
neproibl B noiuMepax. Crenpduka uccnenopanus cMecei nomvepos 1 ITIKM.

3.8. OnTuyeckas U 3JeKTPOHHAsS MUKPOCKOIIHA.

3.9. ®usuKo-MexaHHYECKHE METOIBI. TepMOMeEXaHHIECKUH METO.
3.10. Hepaspymarone MeToAsl Hecieaosanust IIKM.
3.11. JIuHamuuyeckwe MeToApl. JlManexTpuveckas M MEXaHHYCCKasd

CIIEKTPOCKOIIHSL.

3.12. DneKkTpodu3nUecKue METOJbl HCCIIEJ0OBAaHHA CBOMCTB MOJMMEPOB U

IIKM.



3.13. TyHHensHass MUKPOCKOIIHS.

3.14. Tlonaporpadus 1 Apyrue SIEKTPOXUMHUYECKHE METO/BL.

3.15. TpaHcnopTHEIE METOABI I HCCIIeIOBaHKS OIMMepoB. OGpalneHHas 1
reJib-IIPOHMKAOIIA XpoMaTorpadus.

3.16. OcoGeHHOCTH METOMOB MCCIENOBAHUS HAHOKOMIIO3UTOB M HX
UHTPEIUEHTOB.

BJIOK KOHTPOJIBHBIX BOITPOCOB.

1. IlpomcxoxneHuwe mnonuMepoB. Yro Takoe mnomumepsl? Kak mocTpoeHs
HOJMMEpHI?
2. Knaccudukanus moimMepos.
3. CBoOogHO-paguKalibHAs TOJTUMEPU3ALIHS.
4. Uounas monmuMepusanus.
5. KoopanHauyoHHas MoJIMMEpPU3aLUs.
6. Crynenuaras monumepusanus. I[lonuxonnencarus. Ilomunpucoenunenue.
[Tonumepu3zanus ¢ pacKpbITUEM LIUKIIA.
7. Ocobsle THUOBI TONUMEPH3ALUOHHBIX pEaKIMid. DJIEeKTPOXHUMHYECKas
nojuMepu3alysa. Peaknyu TOMMMepHU3alldH, IPOUCXOMAINHE II0 MEXaHH3MY
MeTaTe3uca.
8. CriocoObl mpoBeIeHUs IIOJTUMEPH3ALIHH.
9. Crioco0bI mpoBeAeHNS MOTHKOHIEHCAIHH.
CpenHeuncioBasi, CpeIHEMAaccoBas H CPEAHEBA3KOCTHAS MOJIEKYJISIPHbIE MacCHI.
10. MonekynsapHas Macca M CTENIEHb IIOJIMMEPU3aliH.
11. TTomMaKCIIEPHOCTD M PAcIpeieICHHE [0 MOJIEKYIAPHBIM MaccaM B NOJIMMEpax.
12. PazMepbl IOJIMMEPHBIX MOJIEKY L.
13. KuneTrnka 1enmHoM paJuKaJIbHOM IOJMMEpH3aLHH.
14. KuHeTHKa KaTHOHHOM ¥ aHHOHHOMH INOJIMMEPHU3aLIHH.
15. KugeTHKa MOJIUKOHASHCALWH.
16. MHEKpPOCTPYKTYpEl ~ IIOTHMEPOB,  OOYCIOBIEHHBIE  XHMHYECKAM  H
reOMETPUYECKAM CTPOCHHEM MaKpOMOJIEKYJIbI.

17. Yto TaKoe TeMIIepaTypa epexofia B CTeKI006pasHoe cocTosHue?



18. CreknooOpasHble TBEp/IbIE TeNa U IIEPEX0 B CTEKII000Pa3HOE COCTOSHHE.
19. Ilepexozas! B monuMepax U CBI3aHHEIE ¢ HUMH CBOMCTBA.

20. ®akTopkl, BIHUAIOUINE Ha TEMIIEPATYPY CTEKIIOBAHUS.

21. TemnepaTypa CTEKIOBaHHS ¥ TOYKA IIJIaBJICHMU.

22. Kpucramiuyeckue TBepple Tela i UX PEHTTeHOCTPYKTYPHEIH aHaIH3,
23. IlonuMeps! U AUdpaKLKs PeHTTeHOBCKUX JIyYeit.

24. CreneHp KPUCTAINIMYHOCTH TIOJIUMEPOB.

25. Kpucrammmsanus noiauMepoB. DakTopbl, BIHSIOIHE Ha KPUCTAUIA3ALIUIO
IIOJTUMEPOB.

26. Kpuctannutsl, c)eponuThl ¥ NOJIMMEpPHbIE MOHOKPUCTAILIEL.

27. BnusiHKAE CTENEHU KPUCTAUIMYHOCTH Ha CBOMCTBA MOJIMMEPOB.

28. PangukanpHas conoimMepr3aLu.

29. MoHHas conoauMepu3arms.

30. CononuKOHAEH ALK,

31. IlomaTHnes.

32. ITomanponuiieH.

33. IlonmucTtupoi.

34. ITonmMakpUIIOHUTPHIL.

35. IlonmuMeTunMeTaKpuiar.

36. ITonmapupsl CIOXKHBIE.

37. lomudopmansaerum,.

38. ITomumapadeHuieH.

39. ITomukapOoOHATHL.

40. TTomucynbGOHBL

41. ITomuuMu bl

42. ITomaaMuabI.

43, TTonmuypetaHsl.

44, TlonvBUHUIALIETAT.

45, IlonMBHHUIIOBBIH CIMPT.

46. IMonmmBuHMUIXIOPH,.



47. IlomateTpadTOPITUIIEH.

48. TTomubyTuneH U nomin3zo0yTuneH. ITonruuzonpex.

49. ITonuGyTaaueH.

50. ITomuxnopornpes.

51. ®enongopmansIeTHAHBIE CMOJIBL.

52. MouesuHO(OpMalbACTHIHBIE U MeTaMUHO(OPMaIbAETHIHEIE CMOJIEI.
53. DnokcHUIHbBIE TOIUMEPEL.

54. Kpemuuiicoaepixamiye moJMMepHl.

55. Ilennrono3a ¥ ee IPOU3BOAHBIE

56. Tumsl AecTpyKLUH IOJIUMEPOB.

57. JecTpyKuys IOJMMEPOB MOA AeHCTBUEM pa3IM4YHBIX (aKkTOpoB (TeIia, KHCJIo
pona, o3oHa, Y®-cBera u T.11.).

58. MexaHH3M OKUCIIEHHUA KaydyKa.

59. OxucnuTenbHas AeCTPYKLMS HACHIIIEHHBIX IOJMMEPOB.

60. Oxucinenue GpeHonpopManbAeruIHbIX CMOJL.

61. OxucneHue 3;1aCTOMEPOB O30HOM.

62. AaTHOKCHAaHThl. POTOCTAOUIN3ATOPEI.

63. I'mapoinus, auuaonu3, aMIHONIN3, THAPUPOBAHUE ITOJIMMEPOB.

64. Peakiiin mprucoeIMHEHNS U 3aMEICHHUS.

65. Peakuuu pa3nuyHbIX GYHKIMOHAIBHBIX MPYIIIL.

66. Peakuy IUKIIA3ALAH U CIIIMBaHUSA.

67. MoauuKays MPOMBILIIIEHHBIX TOJINIMEPOB.

68. PacTBOpeHue MOIUMEPOB.

69. TepmonuHaMIKa pacTBOPEHHUS MONMMEPOB. PacTBOPHUMOCTD KpHUCTANIHIECKAX
¥ aMop¢HBIX NOMMMEpoB. BiusHue MoNEKyIApHOro Beca Ha pacCTBOPUMOCTb.
70. BsizkocTh U MOJIEKYJIIPHBINA Bec.

71. BS3KOCTh KOHIIEHTPUPOBAHHBIX IIOJIMMEPHBIX PACTBOPOB.

72. DnacToMepHbIe MaTepUabl.

73. BonokHooOpa3yomye MoTHMepEbI.

74. IInacTryecKkrue MaTepHabl.



75. Peonorus moJiMMepHBIX MaTepUaoB.
76. YpaBrenue ['yka u HeloToHa.
77. Mogenu Bsaskoynpyroctu Makcsenna u Doiirra.

78. ﬂeQ)opMauHOHHoe I[NTOBEZICHHE ITOJIMMEPHEIX MaTECpHaJIOB.

79. Penakcauus ¥ Non3y4ecTs.

80. OcHOBHEIE cITOCOOH! NTepepadOTKH OTHMEPOB.
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