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Beenenue

B OCHOBY HacTOsIIIEH NPOrpamMMBl HOTOKEHEI CHenyroIie NUCIUIUIUHEL:
XHMUS TIOJIAMEPOB M MONMMEPHBIX KOMIO3UIHMOHHBIX MaTepHAIIOB, (pusmka
MOMTHMEPOB M IONUMEPHBIX ~KOMIIO3MIMOHHEIX MAaTe€pHAIOB M  METOXBI
HCCIC/I0OBAaHUS  IIOJIUMEPOB M  TONHMEPHBIX KOMITO3HIIOHHEIX MaTepHaoB.
JlaHHas TporpamMma SBISETCS EIMHOW IO CMEKHBIM OTpacisiM Hayk —
XUMUYECKHUM,  (DU3MKO-MATEMATUYECKUM W  TeXHHYECKHM. IIporpamma
paspaboTaHa OKCIEPTHBIM COBETOM Bricieii aTTeCTAMOHHON KOMHCCHH I10
XHMHUH (10 OPraHUYeCKOH XUMUM) NIPH yIaCTHH HuctutyTa XuMimdeckoi dbusuku
M. H. C. Cemenosa PAH wu Wncruryta cunTeTHYeCcKHX ITOJIUMEPHBIX

MatepuanoB uM. H. C. Enukononosa PAH.

1. XHMHSI NOJHMEPOB H NOJMMEePHBIX KOMIO3HITHOHHbBIX MaTepHaJIoB

1. BricokoMoOsIeKy sIpHBIE COeIMHEHUST Kak HAayka, 0OGBEeKTaMH UCCIIeJOBaHUM
KOTOPOM  SIBISIOTCS ~ MaKpOMOJIEKYJBl  CHHTETHYECKOrO 1 IIPUPOTHOTO
TIPOUCXOXICHNS], COCTOAIIME M3 MHOTOKPATHO MOBTOPSIOLIUXCS CTPYKTYPHBIX
CAMHHL, COCIMHCHHBIX XUMHYECKHMHU CBS3SIMU U COJEPXKAIFe B [VIABHOH IIemy
aTOMBI YTIIEPOJIa, a TAK)Ke KUCIOPO/Ia, a30Ta U CEpBHL.

Knacendukanus u HOMEHKIIaTypa MOHOMEpOB, OJIUTOMEPOB H IIOJIUMEPOB.
OcobeHHOCTH WX XMMHYECKOTo cTpoeHms. CHHTeTHUECKHe OpraHu4YecKue,
SJIEMEHTOOPraHNYECKUE, HEOPraHHIECKUE i IPHPO/IHbIE TIOTHMEDEL.

HonuaucniepcHocTs, MONEKyNspHAsS Macca, CTeleHs ITOJIUMEPH3aIUH,
MOJIEKYIJISIPHO-MaCCOBOE ¥ MONICKYJIAPHO-IHCICHHOE pacIpe/ielieHne OJIMTOMEPOB

¥ nonuMepoB. CTepeoXuMHs OIMMEpOB.

2. Peakuuu nony4eHus 0OJIMTOMEpPOB U BBICOKOMOJIEKYIISIPHBIX COEIMHEHMIA.

2.1. Tlomumepuzamus wu CONOIMMEPH3aIs: paauKalbHas, KaTHOHHAs,
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aHWOHHAs u HOHHO-KOOPAWHALUOHHAS, 0COOEeHHOCTH yKa3aHHBIX
TMOMMMEPH3AlMOHHEIX npoueccoB. Ilonumepusanus B pacTtBope, B Macce, B
CYCHCH3UH, B IMYJIECHH, B TBEP/OH (ase. TepMoguHAMUKA TONMMMEPHU3ALUOHHBIX
IIPOLIECCOB.

2.2. PanukanpHas NOMMMEPH3aLs U €€ MEXAHH3M. Crpoenne MOHOMEPOB
H CHOCOOHOCTh MX K MOJMMEPH3ALHH, METOMbI uHUUuupoBaHus. Kuneruka
PaliKabHOH MONMMEPH3ALK U YPABHEHHE CKOPOCTH MOTMMEpH3aiy. Biusmme
Pa3MUYHBIX (AaKTOPOB HA MONEKYISPHYIO Maccy H MOJIEKYJISIPHO-MacCOBOE
pacnpenenenue nonumepa. IlousTue o inHe KUHETHYECKOM LEMnH.

VIHrMOUTOPEl M PEryNsTOpHl pauKaibHOMN nonuMepusanuu. Obpatumoe
MHrUOWpoBanue. Pamukanenas HomuMepH3anms OpH  IIIyOOKUX CTENeHsIX
[IPEBPAILICHHUS. I'enp-3ddexr. Croco6bl  TpoBemeHMS — pamHKaIBHOIN
TIONUMEpU3ALIAN: B MACCe, PaCTBOPE, TBEPIOH (hase, B CyCIIeH3UsIX.

2.3. DMyIbCHOHHAs TONUMEPH3alMs U ee 0coGeHHOCTH. KHHeTHKA
MEXaHU3MBI OMYJILCHOHHOH MOTUMEPU3aIIUH.

2.4. ComomuMepusaiysi, ee MeXaHH3M M OCHOBHBIE 3aKOHOMEPHOCTH.
YpaBuenuwe cocraBa comomumepa. KOHCTaHTEI COMOJIUMEPHU3ALUM U  HX
(usnuecknit cMbicn. CBsA3p  CTpoOeHuUs MOHOMEPOB € UX peaKIMOHHOM
criocoGHOCTRIO. Bisinue cpenpl, napnenus u Temnepatypbl. Cxema Q-e Asndpes
u IIpaiica. CraTucrudeckue, NpUBUTHIE U 6J10K-COMOIMMEpEI.

2.5. HonHasi, KaTUOHHAS U aHUOHHAas, NOoJIMMepu3auus. PeakuuonHas
CIIOCOOHOCTE ~ MOHOMEPOB B HMOHHBIX  peaKiUsX. Karanuzatopsr u
cokaranu3aTopkl. Mexanusmel mpouecca. O6pa3oBaHue aKTUBHOIO LEHTpa, poCT
u oOpeiB uenu. CKOPOCTH dlEMEHTAPHBIX peaKiHii. Ckopocts mpomeccos
KaTHOHHOH ¥ aHMOHHOH MOJMMEPH3alUH, BIMSHHE CPelbl U TEMIIEPATyphbl Ha
KHHETHKY M IONHIHUCIEPCHOCTL  00pasylomuxcss monuMepos. I[IpuMepsr
06pasoBaHus "KUBBIX" IOJIMMEPHBIX LETIEi.

Cononumepusariysi, KaTHOHHAS ¥ AHHOHHASL.

2.6. MoHHO-KOOpAMHALMOHHAS [IOMUMEpHU3aldsl U €€ OCOOEHHOCTH.
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Karanusaropsr Ilurnepa-Harra. HonHo-KoOpauHaoHHAS MOJIMMEpU3alIisl Ha

JIMTHEBBIX KaTallM3aTopax.

MertannoresoBsiii KaTaJln3, MEXaHU3M M KHHETUKA PeaKI[uii.
Crepeoperymsipasle  monumeps!  u YCIIOBUSL HMX IIOIy4YeHHs. MexaHu3M
cTepeocrnenupuIecKoil MoIMMepH3aliiu.

2.7. Tlomunpucoenuuenwe. MexaHusm 00pa3oBaHUs MONMYPETaHOB,
NONMKapOAMUIOB U STOKCHIHBIX TIOTHMEpOB.

2.8. TlomukoHmeHCAlWs: paBHOBeCHAS W HEepaBHOBECHasl.  TuIibl
XUMHUYECKMX PpEaKIWil IIOIUKOHAeHCAlUH. DYHKIMOHATPHOCTS MOHOMEPOB,
OJMrOMEPOB M ee 3HadYeHHe. PeakumoHHas CHOCOGHOCTD (YHKIMOHATBHEIX
rpyI.

PaBHOBeCHas MONMKOHAEHCAINA U ee MexaHM3M. KuHeTHKa PaBHOBECHOI
TIOMMKOHNCHCAINY. ~ 3aBUCHMOCTD  MOJIEKYJISPHOM  Macch nojuMepa  OT
COOTHOINCHUS ~ HMCXOAHBIX ~ MOHOMEPOB;  IIPAaBHMJIO  HEIKBUBAIEHTHOCTH
(GyHKIHOHAIBHEIX TpyIiL. Cnoco651 IIPOBEIeHHUS PaBHOBECHOK
TIOJIMKOH ICHCAITHH.

HepaBHoBecHast mosmkoHzecarws. Tl HEPABHOBECHBIX  peaKI[Hii.
Croco6sl  npoBe/ieHMs HEPaBHOBECHOM IIOTMKOH/ICHCALIAN. 3aKOHOMEPHOCTH
HEPaBHOBECHOH MOJNMKOH/EHCAMH. MexdasHas MonuKoHIeHcams. MexaHmsm
PCaKun ¥ ee OCHOBHbIE 3aKOHOMepHocTH. HepaBHOBecHas monmkonnencamus s
pacTBope.

CoBMecTHas TIONMKOHIEHCALUS U ee XapakTepHble OCOOEHHOCTH B Cilyyae
PaBHOBECHOH M HEPABHOBECHOM MOJIMKOH/ICHCALIUH.

Tpexmepnas  momukoHzeHcamus u = ee 3aKOHOMEPHOCTH.  BiusHue
(DYHKIMOHATBHOCTH HCXONHBIX  COEIMHEHHIL. PasHosBeHHOCTE  MOMMMEpOB,

IMoJIydaeMbIX METOaMU ITOJIMKOHOEHCAIIUH.

3. CuHTe3 MOHOMEPOB M MOJHCONPSHKEHHBIX IOJIUMEPOB Ha HX OCHOBE,

XHMHYECKOE CTPOCHHE, MOJICKYJIsIpHas U HaJIMOJIEKYJIsspHas CTPYKTYpa THITUYHBIX
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ITOTUCOTIPSKEHHBIX ITOJIUMEPOB: IIOJIMaLCTHIICHA, MOJINANALICTUIICHOB,

TOTHAHUIIMHOB, NMOIU(EHUICHBUHIIICHOB, MOMUTHODEHOB 1 Jp., IIOHATHE 00 uX
SNIEKTPOHHOK CTIPyKType. CBsI3b MeXIy METONaMH HMX CHHTE3a M CTPOEHHEM.
Xumuyeckass ¥ 3JIEKTPOXHMHYECKAs MOZHU(UKALMSA  HOJUCONMPSIKEHHBIX

ITOTAUMEPOB.

4. OcHOBHBIE TNPHU3HAKU PA3BETBICHHBIX NIOJIAMEPOB M METOABI CHHTE3a, WX
KOH(UIypalus (Ha YpOBHSIX 3BeHa, HEIH, PHCOETHHEHIS 3BEHBEB, NPUCOETUHEHHS
6110k0B) 1 KoH(popMarws. DakTopsy, ONPEJIETAIOLINE KOH(POPMALOHHBIE TIEPEXOIEL.

CrpyxrypHas MomuduKanus u HaZIMONEKyJIsIpHast CTPYKTypa. CBepXpa3BeTBIICHHbIE

TOTMMEpBI 1 IEHAPUMEPBI, UX CHHTE3 H 0COGEHHOCTH CTPOSHHS..

5. Cumarsle nonmumepsl. THITBI CIIMTHIX NONAMEpOB. POPMUPOBAHHE TPEXMEPHBIX
CTPYKTYp B IPOLIECCE CHHTE3a U XUMHUYECKUX IPEBPAILEHHUI B MaKpOMOJIEKYJIax.
CimThle KECTKOLEIHbBIE M 3JIaCTHYHBIE noaumepsl. CTaTHCTUCTHYECKUE METOIb]
OTMCAHMAs MPOLECCOB OOpPa30BaHMs CIIMTHIX TOJHMEPOB. ITapameTprl ceTok.
OCHOBHBIE ~ 3aBHCHMOCTH  MeXIy CTPYKTYPHBIMH  XapaKTE€PUCTUKAMH
TMPOCTPaHCTBEHHO ~ CIIMTBIX  TONMMEpoB. O6pa3soBaHHWe NPOCTPAHCTBEHHBIX
CIPYKTYp B JJ1aCTOME€pax M HX IWHAMHMKA. BHIBI CIIMBAIOIMX AareHTOB M
OCOOEHHOCTH CTPOEHHs CeTOK. BiusgHMe Tuma NIONEPEYHBIX CBsS3ed Ha

MEXaHHYECKUE CBOMCTBA CLUUTHIX 3JIaCTOMEPOB.

6. Cmecu monmuMepos. VICTHHHBIC B KOJIOHIHbIC PacTBOPBI CMECEH MOIUMEPOB,
MEXAHM3M CMEIICHNS M THIIBI (Da3OBBIX CTPYKTYp B CMeCsX MOTHMepos. CMeck
IOIMMEPOB  KaK MAaTPULBI Ul IIONYYEHHS IIONMMEPHBIX KOMIO3MIIHOHHEIX

marepuanoB (IIKM), cneumduka cumutesa ITKM ¢ ux IIPYMEHEHHUEM.

MHOFOKOMHOHCHTHBIE CMECH II0JIUMEPOB.

A Hpﬂpo,um,le INOJIUMEPBL U HX PasHOBUIHOCTH, METOMbI BBICIICHHUA U3
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TIPUPOZHOTO CBIPbS H HACHTH(QHKAINH, METOBI MOM(DUKALIHH. Llemmonosa, xuTuy,

XHTO3aH U UX IIPO3BOJHEIE, HpHMGHBHHe MIPHUPOIHBIX ITOJTMMEPOB.

8. Xumuueckas MomMMHKALHs nomimepoB.  OCHOBHBIE — 3aKOHOMEPHOCTH
MOIU(HUKAIIMY MOIAMEPOB. PeaKIHoHHas crmocoGHOCTS (GYHKIMOHATBHBIX TpyII
MaKpOMOJIEKY1 ¥ HU3KOMOJIEKYJISIPHBIX coenuHerHuit. Dd(eKTs enu u cocenueit
TpYNmbl, KOHQHIYpAaUMOHHBIE M KOH(OPMALMOHHBIE sddexter. Peakium
3aMEIICHUA B MOIMMEPHOH uemd. BiusHHe ycnoBuifi Ha KUHETHYeCKHe
3aKOHOMCPHOCTH ¥ CTPOCHHE O00pasyloluXcs MONMMepoB. KOMIO3HITHOHHAS
HCOZHOPOAHOCTh. Peakuuu CTpyKTYpHpOBaHHS MOJMMEPOB M MX OCOGEHHOCTIL
Usmenenne  CBOMCTB  monuMepoB B pe3ynbTaTe  CTPYKTYPHPOBAHMSI.
MexMolneKyIpHEIe  peakiuu U 06pa3oBaHue TPEXMEPHBIX CeTOK. Peakuuu

IIPUCOCAUHEHUS, OTILIETIIIEHUS U H30MEpHU3aIum.

9. Knaccuukanus monuMepHEX KOMIO3HITHOHHbIX MaTepHajioB U IMOJMMEPHBIX
HAHOKOMIIO3UTOB. BHIBI MarepuasnoB: IOIMMeEp-TIOTHMEpPHBIE cmecu, [IKM,
ApPMHPOBAHHBIC HENPEPBIBHBIMU, KOPOTKMMH BOJOKHAMH M  IUIACTHHYATLIMHU
HaIlOJIHUTEISIMH, JUCIIEPCHOHANOTHEHHBIE IIKM, IIEHOIIOIMMEDEI,
MHOroxommnoHeHTHble [TKM.

BosokHoOGpasyroiye monuMeps! # BOJOKOHHbIE [OJIMMEPHBIE KOMITO3UTEI,
METO/IbI IOJIyYEHUS K CTPYKTYpa.

Tun, ¢opmMa u ocHOBHBIE CBolicTBa ApPMUPYIOUTUX HAIOJIHUTENICH:
HCTIPCPBIBHBIC CTCKITHHBIC, YITICPOIHbIE, GOpHBIE, OpraHUYecKue U Jp. Bonokna,
HUTH, XKTYTBl, POBHHTH, JICHTHI W TKaHW; KOPOTKHE BOJIOKHA, MATBl M3 HUX;
HAIIOJTHUTCIIM  IUIOCKOCTHOH  CTPYKTYphl.  DU3UKO-XUMHUS ITOBEPXHOCTH
HaITOJIHUTENIEH.

Tunbl w  cBoiicTBa Marpull (TepMOILUIACTHYHBIE U TEPMOpPEAKTUBHBIE
TIOJIMMEPEL, IIOJINMEP-TTOJIUMEPHEIE CMECH).

MeTOIlBI HOJIy4€HHS NOJIUMEPHEIX KOMITO3UIITUOHHBIX MaTepHaloB.



10. Mexdazusie sBaenus na TPaHHNax pasjiena MoJUMep-IIouMep, IIoJIUMEp-
TBEpHOE Teno. Axresus. BiuusHue (OpMBL, XHUMHYECKOro K ¢uzmgeckoro
COCTOSHHS IMOBEPXHOCTH Ha cBoiicTBa ITKM. Anmpersr. MeTomsl XuMuueckoi 51

(usugeckoii Mopudukarmu KommonenTos [TKM.

11. Hanoxommosursl. THIBI HHIPEAUEHTOB, MaTepuaibl U METO/BbI, IPUMEHSIEMBIE
UBL TOIyHEHHs HAHOKOMIO3MTOB. OCOGEHHOCTH HMX IIONY9EHHS ¥ OCHOBHEIE

CBOMCTBAa HAHOKOMIIO3UTOB.

12. OcHOBBI TexHONOrHs TIOTMMEPOB M NOJMMEPHBIX KOMIIO3UITHOHHBIX
MaTepuanoB. MeTolbl NONydYeHHs HaNONHHUTENEH, HX (pakiyonuposanue u
00paboTka, CIOcOOBI  COBMeIIEHHUsS (OYHKLMOHAITBHEBIX HHIPEAUEHTOB U
IoMMMepHbIX  MaTtpull. Texunonorus mnepepaborku nonmumepoB u [IKM B
IIOJTYTIPOYKTBI U U3JIENIHSL.

Tpanuumonnsie 1 HOBble O6NMACTH IPUMEHEHHS OJIUTOMEPOB, MOJIIMMEPOB,

IIKM 1 HaHOKOMIIO3HTOB IPH peLICHUH Hay4YHBIX M TEXHUYECKHUX 33/1a4.

13. JlecTpykuusi HONMMMEPOB M KOMITO3MI[MOHHbIX MaTtepuanoB. OCHOBHBIE BUIBI
ACCTPYKIHMH:  XUMHUYECKas, TEPMHYECKas, TEPMOOKHCIHTENIbHAS, doto- wu
Mexanudeckas. Crapenue momumepos. CraGuinsarus BBICOKOMOJIEKYJIIPHBIX
COEeIMHEHUH. Kunerunka MEXaHOAEeCTPYKIIUU IIOJTUMEPOB. Ilpenen
MEXaHONCCTPYKLIMHA M IPUYMHBI €ro CylmeCTBOBaHHWS. IIOHSATHE O CTOMKOCTH

IIOJIJUMEPOB K KOMITO3UIIMOHHEIX MAaTE€pPUAJIOB K BHEILIHUM BO3JICHCTBHSIM.

14. T'oprouects mosumepos m IIKM. OcHoBHBIE MPOLECCHI, MPOTEKAIONIHNE IIPH
FOpEHHH B KOHIACHCHUPOBAaHHOM M Tra3o0BOif ¢dazax. MeTogsl CHWXKEHUS WU

INOBBILICHUS T'OPIOYECTH.
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15. Bropuynas nepepaGoTka MOMHMEPOB W IIKM, OCHOBHBIE TEHACHLMH H
COBPEMCHHOE COCTOSIHHE. OJKOJOTHYECKHe MPOGIeMBI BTOPHYHOM nepepaboTku

rmosiuMepoB U [TKM.

2. Pu3HKAa MOJMMEPOB H NOJHMEPHBIX KOMIIO3HIHOHHBIX MaTepHaJIoB

1. Kondopmanuonnas cratucrika NOJIMIMEPHBIX IETIeH,

Konpurypamus u xondopmamus MakpoMoJieKysl. OCHOBHEIE MOENH
TIOJIMMEPHBIX Lenel: CBOOOAHOCOWIEHEHHAs IIeMb, Ielb C (HUKCUPOBaHHEIMU
yrnamu. XapakTepHCTHKA PasMepoB U (OPMBI OTMMEDPHBIX LeTiei. Buytpennee
BPalllCHHE U IOBOPOTHAs H30Mepus. IlonuMepsl ¢ XHpAIbHBIME ILEHTpamH.
Kondopmarus MaKpOMOJIEKY.I u KOH(pOpMaIHOHHAs SHEPTHS.
CrepeoperysipHOCTh H MEKPOCTPYKTYPA HEIHBIX MOJIEKYII.

I'nOKOCTh MONMUMEPHBIX Lieneit U ee XapakTepuctuku. TepmoguHaMudeckas
M KUHETHYECKas TIHOKOCTb  MakpoOMONEKyl. BIWKHHE W jajibHue
B3aMMOJICHCTBHs. PasmMepbl M (OpPMBI peanbHBIX IEMHBIX MOJIEKYT U HX

SKCIICPUMEHTAJIBHOE OIIpe/IeICHHE. ITonsitue o CTaTUCTHYECKOM CEIrMEHTE.

2. BBICOKOMOIIEKYIISIPHBIE COEHHEHUS B pacTBope.

Xapakrep B3auMOJIEHCTBHS B PaCTBOPAX TOIHMEDOB. Tepmopunamuka pactsopos
nonumepos. Teopust Puopu-Xarrunca. 0-remneparypa. O6beMHbIE 3P QeKTHI.
KoHnenTpuposannsie pacTBOpsl mosuMepoB. Da3oBkle JUarpaMMsl MOJIUMEp-
pacTBoputens. [mapoauHamMuueckue cBoiicTBa MaKpoOMOJIEKyJl B pPacTBOpE.
Auddysus makpomonexyn B pactBope. Mertoisi (pakuuoHEpOBaHUs MONMMMEPOB.
PacTBopel monusnextpomuTos. IlomuMepsl  Kak MaTpUIbl Ui TBEPABIX

3JIeKTpoIuTOB. loHOMEpEI.

3. O®uspueckue u  (HazoBBle  COCTOSHHS IOJIMMEPOB:  CTEKI000pa3Hoe,

BBICOKO3JIACTHYECKOE UM  Bf3 KOTEKy4ee. AMOp(l)HBIe H KpHUCTaANIMYECKHE
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IIOJTUMEPBEI. da3oBkle Nnepexonbl, MeXaHHU3M KPUCTAIUIM3ALUA W TIJIaBJICHUS

KpUCTaJIOB. BIHSHHE CTPYKTYpsl W BHEIIHWX BO3ACHCTBHH Ha (ha3oBkIe

IepeXoapl.

4. CTpykTypa 1 CBOHCTBA IIONMMEPHBIX CTEKOJL.

CoBpeMeHHBIE TIpescTaBIeHUs 06 aMOP(HOM COCTOSIHUM U CTPYKType
CTeKII000pasHEIX  IONUMepoB. CTeKIOBaHHUE [IOJIMMEPOB U METOILl €ro
onmpenenenus. Teopum creknoBanus. SIBieHue BBIHYXJIEHHOU 3JIACTHYHOCTH.
Ilpupona Gonbmux medopmaimii u AedopMaruif B OGIACTH KPHOTEHHBIX

TeMIIeparyp.

5. BBICOKO3/1aCTHYECKOE COCTOSHHE.

OcHOBHBIE CBOMCTBA BBICOKOAIACTHYECKOTO COCTOSHIS IIOJIUMEPOB.
Craructudeckas Teopust medopmanuu Makpomonekyin. CerouHas Teopus
BBICOKOOJIACTUYHOCTH. ~ OCHOBHOE  ypaBHEHHME  KHMHETHYECKOI TEOpUH
BBICOKO3JIACTUYHOCTH. Tepmoaunamuka nedopmaruu 3J1aCTOMEPOB.
Tepmoynpyrast  wmaBepcus.  TemoBble sQ¢dextsr  mpu  medopmaumm.

Kpucrannmusauus anactomepos npu gedopmari.

6. Bsaskorekydee COCTOSIHUE M OCHOBEI PEOJIOTHH IIOJIUMEPOB.

3aKOHOMEPHOCTH TEYEHHUS PACILIABOB II0JIAMEPOB, KPUBbIE TEUEHHUS, 3aKOH
TCUCHHUS, MEXaHM3M TCYCHHs. OJHEPrus M SHTPONHUS BI3KOIO TEYEHHUS, HX
3aBUCHMOCTE OT [AapaMeTPOB MOJIEKYISPHOH CTPYKTYpHl W OT HalpsDKeHHUS
caura. 3aBUCUMOCTB TEIIOTHl AKTHBALMH OT Temneparypsl. HeroToHOBCKas
BA3KOCTB, METO/BI ONIPENIENEHNS i 3aBUCHMOCTD OT MONEKYISPHOM CTPYKTYPEI H
MOJIEKYJISIDHOH ~MacChl TOJUMEpPa, TEMIIEpPaTypBL. VYpaBuenue Bunesmca-

Jlannena-®eppu.. [IpounocTHbie XapaKTCPHUCTUKH PacILIaBOB.,

7. CTpyKTypa U CBOMCTBA KPUCTAIUIHYECKUX IIOJIIMEPOB.
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YcnoBust 00pa3oBaHMs KPUCTAIUIMYECKOrO COCTOSHES B noNuMepax.

OCHOBHBIE THIIBI KPHCTATITHIECKUX CTPYKTYp MaKpOMOJIEKYJI. YIaKOBKa LIETHBIX
MOJIeKyl B  KpucTamnax. Mopdomorust kpucrammmgeckux II0JIUMEPOB.
Jlamernisipasle kpuctamisl. Coepomutsr. Kpucramsr ¢ BEITIPAMIICHHBIMH ILIETISIMHU.
Crenenp KPUCTAIIMYHOCTH U METOIBI ee onpenenenus. JleexTsl momumepHsIx
KPUCTaJIOB ¥ WX npupona. IlomumepHble MOHOKpHCTAILIEL Kpucrammmszanus u
TUIABICHAE  IIOIMMEPOB,  METOIBI  WMCCIeNOBaHWs. Kpueramsamus w3
pas0aBIeHHBIX pAaCTBOPOB M PACILIABOB. 3aponpimieoGpasoBanue H  pocr.
Kunernyeckas  Teopus  kpucrammsanuu. IlepBuunas u  BropuuHas
KpuCTalUIM3alus.  YacTM4HOe IUIABNCHWE W peKpucTALIM3amms. OTKHr
nomumepoB. OCOGEHHOCTH  KpHUCTAILTH3ALHMH TIOJIMMEPOB B ITOJIUMEPHBIX

KOMIIO3HTAax.

8. XKMIKOKpHCTAIMYECKOE COCTOSHHUE II0JINMEPOB.
Biwoxkuuii ¥ naneHWM  mopsmok. Twurmsl CuMMeTpun. Mesomopdusie

cocrosnms. O0IaCTH NPUMEHEHHS KUIKOKPUCTAITAIECKIX ITOJIUMEPOB.

9. OpHeHTHPOBAaHHOE COCTOSHHUE TOTHMEPOB.
OcOGEHHOCTH OpPHEHTHPOBAHHOTO COCTOSHHS nonumepoB. CtpoeHne u

CBOHCTBA OPHEHTHPOBAHHBIX IIOJHMEPOB. Crpykrypubie Mogmenu. OCHOBHEBIE

METO/Ibl OPHEHTALIUH IMOJIMMEPOB M METOBI OLICHKH.,

10. MoznenupoBanye MoseKyIsapHOii 1 HaJIMOJIEKYIIPHOM CTPYKTYpP OJIMTOMEPOB,
TIOTIMMEPOB 1 CONONHMEPOB B PacTBOPax, paciliaBax M IMONMMEpHbIX TBEPABIX
Tel B aMOP(HOM, MOMYKPHCTAINIECKOM KPHCTALIMIECKOM COCTOSHHUSIX.
Mopenmnposanue  mporeccos, mpoTekalomuUX — Ha CTaaud  oOpa3oBaHHs
MaKpoMOIIeKyIl. MozielbHbIe MPE/ICTABICHAS O CMECSX TIOIMMEPOB U NIOJIUMEPOB

C BBEJICHHBIMH B UX COCTAB (1]}’HKI.[HOHEUILHBIMH HHI'pEOUEHTaMH.
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11. PenakcaumuoHHsle SIBJICHUS B IIoJIUMepax.

Penakcanmonnslii  xapakrep mpoueccos neopmarmu. [mcrepesucHsie
nponeccel. ITonsydyects u penakcanus Hampsokerms. [Npunnun cynepnosumum.
Crnextp BpeMeH penakcalMM W 3amasbIBaHUL. Junamudeckue cBoiicTsa
TIONNMEPOB:  KOMIUIEKCHBIH ~ MOAYIb M  KOMIUIEKCHAas  IIONATIHBOCTE.
CooTHomIeHrHe MeXy KOMIUIEKCHBIM M PEIIaKCallMOHHBIM MOIyJIsMHU. Jluneiinas

BSI3KOYNPYrocTh. IIpHHIMN TeMIepaTypHO-BpeMeHHOM SKBUBATCHTHOCTH.

12. ®usnko-mMexanuyeckue cBOKWCTBA MOJIMMEPOB. JleopmanmonHsle CBOMCTBA.
Hanpsokenue, pedopmanus u ynpyrocts. O6obmennass ¢opma 3axona I yKa,
U3MEpeHHe MOAyJieH ynpyroctu. MpeamsHOe miacTHyeckoe T€JI0, Mpolecc
PasBUTHSA ITACTUYECKUX AedopManuit. Biusuue rumpocrarmaeckoro JaBIICHUS,
TEMIIEPATYPBI K CKOPOCTH Ae(hOPMALIUH Ha TIPEJIeN TeKyIeCTH.

MexatomMHOe B3amMosneiicTBHe B nonuMepax. JlnHaMuKa W 3HepreTHka
PaCTSDKEHMs OTJAENBHOW MEXAaTOMHOW CBS3M M IIEITHOMN MaKpOMOJIEKY/JIBI.
Ionsitue o Teopernyeckoit mpoYHOCTH nonuMepoB.  OCHOBHBIE TeOpHH
npouHoctu: OpoBana, I'puddurca, TepPMOQIIyKTal[HOUHAS], PellaKCALIMOHHAS.

Honroeunocts. Kuneruueckas Teopms pazpymenus. OcobeHHOCTH
PaspyIICHHUs TBEPJBIX MOJIUMEPOB U 371aCTOMEPOB. MeXaHH3M ITacTHYECKOro M
XpynKoro paspymenus. O6pa3oBaHue MUKPOTpEIIHH. Pacnipoctpanenue tpemu.

Crarnueckas u AHHaMHWYECKasl yCTaJIOCTh.

13. Dnexrpuueckue, onTUYECKHE I MATHATHBIE CBOMCTEA nonumepos u [TKM.
JlunelHble 1 HenuHeHHbIe Y QeKTE B MoTMMepax 1 IIOJIMMEPHBIX KOMITO3UTAX.
CeHcopsl Ha ocHOBe noauMepos i [TKM.

13.1. DnexTpuueckue cpoiicTBa TONMMEPOB-/IUDIIEKTPUKOB U TIOJIUMEPOB-
NPOBOJAHUKOB. JIMONeKTpUYECKas MONAPH3ALMSA W JUIONBHBIE MOMEHTEI
TIOMUMEpPOB. JIHaJIeKTpUYIecKass NpPOHUIAEMOCTh U AUSJICKTPUYECKUE TI0TEPH,

SJICKTpHHECKas MPOYHOCTh monumepos u ITKM. Dnexrpusaums IIOJTMMEPOB U
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3IEKTPUYECKUA TIPOBOIi.

13.2. JlonupoBaHue MONMCONpPSIKEHHBIX IIOJIUMEPOB: CHHTETHYECKHUE
METaJUIBl ¥ METOABI MX MOJyYeHHs. DIeKTpHYeCKHe M ONTHYECKHE CBOMCTBA
HIOJIUCOTIPSHKEHHBIX ITOJIUMEPOB.

IlepcrieKTUBBI MCIIONB30BAHUS TTOMHCONMPSIKEHHBIX IIOJITMMEPOB Uil CO3JaHMS
IIOJIMMEPHOM  JJIEKTPOHMKH, BKIIOYAOLIEH BBICOKOIIPOBOJSILNE, IIOJIEBEIE,
S/ICKTPOIFOMUHECIICHTHBIE, HEJIMHEHHO-ONTHIECKHE SIEMEHTHI U YCTPOCTBA

13.3. Marueroconporusienre nomumepos u [TKM. TIKM ¢ BBICOKHMH i

HU3KHMHM ~ 3HAQYCHHAMH  KOMIUIEKCHOM  JTMIEKTPMYECKOM W  MAarHUTHOI

IIPOHMIAEMOCTEH, CBSI3b MEXY COCTABOM ¥ CTPYKTYPOI, METOIbI oIpeJieeHusl.

14. Onrtuyeckme CBOMCTBA MONMMEPOB: KO9(QOUINEHT CBETONPOIyCKAHNUS,
CTIEKTPANBHEIH KOI(Q(HUIUEHT NPOIyCKaHHs, CBETOCTOMKOCTS, CBETOpaccesHue,
ToKasaTe/lb  NPENOMIICHHS M ONTHYSCKUH KOI(Q(HUIMEHT HANpSIKEHHS |
ONTHYECKas HETEPMOCTOMKOCTh. DakTOpHI, ONpEAENSIOMe YPOBEHb OSTHX

noxasateseil. CTapeHHe ONTHYSCKUX IIONMMEPOB.

15. Teropusuyeckue coiicta noaumepos u ITIKM.

IltotHocTE  monuMepoB.  OCOGEHHOCTH  TEIIOBOIO paclIupeHust
nonumepoB. Temnoemkocts. TemnonpoBogHoCTs U TEeMIIEPATypPONPOBOAHOCTH
nomumepos u ITKM. Mogenu TpaHCHOPTHEIX mpomeccoB. BIMSHHE OCHOBHEIX
TapaMeTpOB MOJIMMEpoB U Apyrux uHrpearnentos [TIKM Ha ux temnodusnyeckue

CBOMCTBA.

16. Tpenue u nzHoc monumepos. OcobeHHOCTH TpeHUs nmosmmMepos. [Ipupona u
MEXaHW3M TPEHHs. 3aKOH TPEeHHs, BIMSHHE BpPEeMEHH KOHTAKTa, CKOpPOCTH
CKOTBXCHUA M Temieparypbl. M3HOC monumepoB. CBs3b sBJEHMH TpeHus u
H3HOCA. YCTalOCTHBI W3HOC, aGpasWBHBIN W3HOC, O6IIHe 3aKOHOMEPHOCTH,

BIIUSTHHE BHELIHUX (haKTOPOB.
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17. Tlponnuaemocts mosumepos.

["asomponumaeMocts monumepos. Auddysus B monmumepax. Copbuus razos
U mnapoB. Honusii o0men. CenekTuBHAS NPOHMIIAEMOCTD  ITOJMMEPHBIX

MaT€pruanoB, METOIbI OIpeaesaeHus.

18. Tepmonunamuka coBMecTHMOCTH nonmumepos. DasoBas CTpyKTypa u
Mopgonorus. MUKpoMexaHuKa cMeceit nonumepoB. Jlepopmariust u paspyerue

TBEPJBIX TEII HA OCHOBE IIOJIUIMEPHEIX CMECei.

19. Mexdasnrie sBienus Ha rpaHunax pasziena nonuMep-IoiuMep, MoIuMep-
TBepoe Teno. Agpresus. TepmoauHamuka B3aMMOJICHCTBUS KOMIIOHEHT B

nonumepHeIX cMecsx 1 ITKM. Ctpykrypa u cBoiicTsa MeX(a3HBIX CIIOEB.

20. ®usuyeckue cpoiictea I[TKM. TIpourOCTS, BA3KOCT paspyIllIeHus, yCTAIOCTHAS
BBIHOCIIMBOCTB.  YIpyrHe W  BS3KOYNpyrHe cBoicTBa IIKM. Mopnenu,
OTHCHIBAIOIIHE  3aBUCHMOCTb MOAyns ympyroctd IIKM or  xapakTepucTuk
KOMITOHEHTOB.

Temnosoe pacimpenue, Temmo- u aneKkTponpoBoaHoCcTs [TKM. Ocobennoctu
3aBUCHMOCTeH (husuyeckux cBoicts ITKM 0T THIIa HAONTHUTENS H pacrpenencHus

HaloJIHUTeJIeH B KOMITO3HITHOHHOM Marepuale.

21. Hanoxommo3utsl. Hamonuurenu c HaHOMETPOBBIM DPa3sMEPOBBIM pa3MepOM
qactul. CTpyKTypa M CBOMCTBA HAaHOKOMITO3UTOB. HAaHOKOMIIOSUTE! C HOBBIMHU
OITHYECKUMH, SIICKTPOHHBIMH, MATHUTHBIMH, 3NIEKTPUYIECKAMH U Ip. (QyHKIASMHE
¢ NPUMEHCHHEM YIJIEPONHBIX HAHOTPYOOK, (QyJIepeHOB, METAIUIOB M OKCHIOB

METaJIJIOB.

22. Tlomstve O mNpUMEHEHHUH nomamepoB U IIKM B dyHkumoHamsHEIX H

VHTEJUIEKTYalbHBIX (smart) cTpykrypax. ITomiMepHbie MaTepuasl, IpUMEHsIEMEIe
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ATL ¥IX TIONyJeHHS: CBA3h MEXIY UX KOMIIOHOBKOM, BHEIIHUMH BO3JIEHCTBUSIMU U

OTKIUKOM. CEeHCUTHBHEIE U aIalITUBHEIE CTPYKTYPBI U TIOJIAMEPHBIE MaTEPHAIb] IS
HuX. TepMO — U (OTOXPOMHBIE, XHMOTPOHHBIE, TEH30YyBCTBUTELHEIE M JIp.
Marepuas! mist HHTEUIEKTYaTbHBIX CTPYKTYP.

3. MeToab! HeesIe10BAHMS IOTHMEPOB H HOJIMMEPHBIX KOMIO3HIIHOHHBIX

MaTepHAaJIOB

1. OcoGennocTy npuMeHeHus GU3MIECKHX METONOB UIS U3YYCHHSI CTPYKTYPHI U
CBOMCTB OJIUIOMEPOB, IIOIMMEPOB, MOJTHMEPHBIX MaTepUaloB M IOJIUMEPHBIX
KOMIIO3UTOB. MeTozbl 06paboTKU SKCIEPUMEHTAIBHBIX TAHHBIX: U oIpezeneHue
IOCTOBEPHOCTH  TONY9YCHHBIX — PE3yNbTATOB:  JOBEPUTENBHBIH  HHTEpBAl,
OTHOCHTEJTbHAs ¥ a0COMOTHAS MOTPEIIHOCTH H3MEePEeHHMiA.
1.1.9xcniepumMenTansabIe METOBI MCCIIe/IOBaHUS CTPYKTYPBI
MaKpOMOJIEKYJI B PacTBOpe (BUCKO3UMETPHS, CBETOpAacCesHHe, CeIMMEHTAITHS,

ABOMHOE JTy4elpesIOMIeHHE).

2. Cnexrpockomnusi mojumepoB: WK, MHIIBO, KP. Cneuudpuka meronos u

3a/1a4, pellaeMble ¢ UX IPUMEHEHUEM.
3. QnyopecleHTHBI aHAIN3 TIOTIMEPOB.

4. DNeKTPOHHBIA U sANEpPHBIH NapaMarHUTHEIH pesoHaHChl. CyIHOCTh METOZOB,
annapatypa, o0nacTu NpuMeHeHHs. MeTon ciuHOBON MeTky. SIMP BBICOKOro H

HHU3KOI'0 paspeIicHus.

5.  Temnodusuveckrne  MeTOMBL Hunaromerpus.  Jluddepennmansusrii

TepMHYCCKUH aHanmu3. Kamopumerpuueckue MeTo sl

6. Macc-cniextpomerpus. CyIHOCTS MeTOJa, anrnaparypa, 00JacTi pUMEHEHUS!.
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Bpems-nponeTrHas Macc-CIIEKTPOMETPUSL.

7. PeHTreHOCTPYKTYpHBI aHanu3 MoiauMepoB. M3ydeHnue pasMepoB W

OpHEHTAIUH YIIOPATOYECHHBIX oOnacreit KPUCTAIINIHMYCCKHUX ITOJIMMEPOB. boasmmue

nepuopl B momaMepax. Creruduka uccieoBanus cmeceit momumepon u [IKM.

8. OnTuueckas v 3MeKTPOHHASI MUKPOCKOIUS.

9. ®u3NKO-MeXaHUYECKUEe METObI. TepMOMEXaHUYECKU METO/I.

10. Hepaspymatoiue Meroasl uccnegosanus ITKM.

11. Ilunamuueckue MeToabl. JlusnexTpuyeckas U MeXaHUUYecKas CIIeKTPOCKOIIHUS.

12. Dnexkrpodusnueckre METOABI HCCIeN0BaHUs CBOMCTB nonuMepoB u ITKM.

13. TyHHeNbHAasE MUKPOCKOITHS.

14. TTonsporpadus u Apyrue dNeKTPOXUMUUECKHE METO/IBI.

15. TpchnopTHme METOABI IJIs HCCIIENJOBAHUA ITOJIUMEPOB. OGPaH_IeHHaﬂ H I'Clib-

NpOHHUKaroNIas XpomMarorpadus.

16. OcobeHHOCTH METO/I0B MCCIIeJOBAaHUSI HAHOKOMITO3UTOB U UX UHIPEAUECHTOB.

OcHoBHas JuTepaTypa K pasgenay 1

1. CrpenuxeeB A.A., JlepeBuuikas B.A., Cnouummckuit I'.JI. OcHoBBI XuMHH
BBICOKOMOJIEKYJISIpHBIX coeuHeHu. M.: Xumus. 1976.
2. lllyp A.M. BricokomornexyisipHeie coenuaenus. M.: Beicinas mxona. 1981.

3. Tarep A.A. ®uzuko-xumus nonumepos. M.: Xumus. 1978.
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4. Bunorpazosa C.B., Bacues B.A., IlonukoHneHcaoHHbIe IIPOLIECCHl U

noiaumepsl. M.: Hayka. 2000.

5. ITomoraiio A.JI., Posenbepr A.C., Yusaug W.E. Hanouactuuer mMetamwios B
noinumepax. M.: Xumus. 2000.

6. Tyros LU., Kocrpeixkuna I'U. Xumus u dusnka nomumepos. M.: Xumus.
1989.

7. ®enrke M. Xumuueckue peakuuu monumepon, M.: Xumus. 1989.

8. Ilmar> H.A., BacuneeB A.E. DU3HOMOTMYECKH aKTHBHBIE IIOJIMMEPBL. M.:
Xumus. 1986.

9. IInats H.A. MakpomoneKy sipHEle peakiuu. M.: Xumus, 1977.

10. Xoxno A.P., Kyuanos C.W. Jlekuuu mo bu3HIECKON XUMHH IIOJIAMEPOB. M.:
Mup. 2000.

11. KynesneB B.H., [llepiineB B.A. Xumus u (pusuxa momamepos. M.: Beicias
m xoJia. 1988.

12. Usanuyes C.C. Pagukansuas nojmuMmepusanus. JI. Xumus. 1985.

13. IpakTuKym 1o XUMUU U (U3KKe TIOTAMEPOB, IO/ pen. Kypenkosa B.®. M.

Xumus, 1995

HonoanuTeIbHAS INTEPaTypa K pasaeny 1

1. Hunbcen JI. Mexanudeckue cBOMCTBa MOTHIMEPOB NIOJTUMEPHBIX KOMITO3HUIHMA.
M.: Xumus.1978.

2. IlpoMbILIIEHHBIE MONTMMEPHBIE KOMIIO3UIMOHHBIE MATEPHAITHI, TIOJ] pex.
Puvapzcona M. M.: Xumus. 1980.

3. CrpaBoYHHUK IO KOMITO3ULMOHHEIM MaTepHaIaM, TIOJ pen. Jlrobuna JIx., M.:
Mammnoctpoenue. 1 —2 kn. 1988.

4. Bonbgcon C.A., Bepmun A.A., Ommss B.I., Exuxononos H.C. I IpuHIMIED
CO3/1aHusl KOMITO3UIIMOHHBIX TOJMMEPHBIX MaTepuanoB. M.: Xumus. 1990,

10. Kupees B.B. Bricokomonexysipusie coenuaenns. M.: Bricmas mkona. 1992,

11. Tyros L.W., Koctpeikuna I'"U. Xumus u ¢usuka nomumepos. M.: Xumus.
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1989.

12. Mopagen I'. Makpomosnekyiist B pactBope. M.: Mup. 1987.

13. Kaym I'. Paspymenue momimepos. M.: Mup. 1981.

14, Suuuknonenus noamepos. M.: Cos. Dumukimoneaus. 1 -3 r. 1972-1978.
15. baprenes I'.H., baprenesa A.I'. Penakcarsionnsie cBOHCTBA IOJUMeEpoB. M.:
Xumus. 1992.

OcHoBHuas aTepaTypa K pasgeny 2

1. Tarep A.A. ®usuko-xumus noumepos. M.: Xumust. 1978.

2.T'yns B.E., Kynesnes B.H. Ctpykrypa u MexaHi4ecKue cBOCTBA IIOJIMMEPOB.
M.: Beiciras mkosa. 1979.

3. baprenes I".M. IIpo4HOCTS ¥ paspymenue monuMepoB. M.: Xumus. 1984.

4. Bynnepnux b. ®usnka makpomonexyt. M.: Mup. 1978.

5. Yopn U. Mexanudeckue cBoiicTBa TBEPABIX MOMMMepoB. M.: Xumus. 1974.

6. loposekuii F0.K. Temnoduzuka nonumepos. M.: Xumus. 1983.

7. Bunorpanos I'.B., Mankun A.S. Peonorus nonumepoB. M.: Xumus. 1977.

8. Hunbcen JI. Mexanmdeckue CBOACTBA MOJHMEPOB U TTOJTUMEPHBIX KOMITO3HIIHMM.
M.: Xumus.1978.

9. KynesneB B.H. Cmecu nmomamepos. M.: Xumust. 1980.

10. Kupees B.B. Beicokomoneky isipable coeunenns. M.: Beiciias mkoma, 1992,

11. Mopagen I'. Makpomosekysist B pactBope. M.: Mup. 1987,

JonojHuTeLHAS JTHTEPATypa K paseny 2

1. Tyros N.W., Kocrprikuna ['"Y. Xumus u ¢dusuxa noymuMepoB. M.: Xumusl.
1989.

2. Kaym I'. Pazpymenue nonmumepos. M.: Mup. 1981.

3. Bonedcon C.A., Bepnun A.A., Ommvsa B.I'., Eruxomnonos H.C. [TpuHIHITET
CO3/IaHus KOMIIO3ULIMOHHBIX IIOJUMEPHBIX MaTtepraioB. M.: Xumus. 1990.

4. Ounuknonenus nonumepos. M.: Cos. Drnuknonenus. 1 -3 Tr. 1972-1978.
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5. baprenes I'.H., baprenesa A.I'. PenakcannoHHbIe CBOHCTBA OIMMEPOB. M.:

Xumus. 1992.

OcHoBHasi 1uTepaTypa K pasaeny 3

1. T'yne B.E., Kynesues B.H. Crpyktypa u MexaHn4yecKkue CBOMCTBA IIOJIUMEPOB.
M.: Beiciast mxona. 1979.

2. N'ogosckuii 1O K. Termnodusuka momumepos. M.: Xumus. 1983.

3. Bunorpanos I'.B., Mankun A.5. Peonorus momimepos. M.: Xumus. 1977.

4. Hunbcen JI. MexaHu4eckre CBOWCTBA OJIUMEPOB U MOJIMMEPHBIX KOMITOZULIAH.
M.: Xumus.1978.

5. llparo P. ®usuyeckue Meronsl B xuMuu. M.: Mup. 1-2 t1. 1981.

Jono/IHATeIbHAS JINTEPATypa K pazaeny 3

1. Tarep A.A. ®u3uko-xumus nonuMepoB. M.: Xumus. 1978.
2. Kupees B.B. Bricokomonekysipusie coequaenus. M.: Briciias mxomna. 1992.
7. Ananutrueckas XxuMmus nonumepon. M. 1-3 ku. 1963-1966

8. DHuukioneaus noaumMepos. M.: Cos. Durnukionenus. 1 —3 TT. 1972-1978



