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1. Beeoenue

Kangunnarckuii 3x3aMeH 10 AUCHUIUIMHE «BBICOKOMONEKYJIAPHBIE COCAMHEHHS» SIB-

asieTcst GopMOi MPOMEKYTOUHOM aTTeCTallUU aCIIMPAHTOB, 00YYAIOIINXCS [0 HAPABIECHUIO

04.06.01 Xumuyeckue HayKu, HAMpaBICHHOCTh MOATOTOBKU BBICOKOMOJIEKYISIPHBIE CO-

eIVHEHN.

B xo1€e sk3amMeHa OleHHBAETCs CTCIICHb OBJIAACHUS aCllMpaHTaMi CJICAYIOIIUX KOM-

MEeTSHIIUMN

1.1 YHuBepca/ibHbIe KOMIIETEHINH:

>

>

CHOCOOHOCTh K KPUTUYCCKOMY aHAJIM3Y M OLIEHKE COBPEMECHHBIX HAYYHBIX JOCTH-
’KEHHH, TEHEPUPOBAHUIO HOBBIX HEH MPH PEIIECHUH HCCIIEI0BATEIbCKUX U IPaK-
TUYECKHX 3a/1a4, B TOM YHUCJIC B MEXKIUCIMILTUHAPHBIX obacTsax (YK-1);
CIOCOOHOCTh MPOCKTUPOBATh M OCYIIECTBJIATh KOMIUIEKCHBIC HMCCJCIOBAHMS, B
TOM YHCJIC MEKIUCIUIUIMHAPHBIC, HA OCHOBE I[CIOCTHOTO CHCTEMHOTO HAay4HOTO
MHPOBO33PEHHS C HCIIOJb30BAHWEM 3HAHHMU B 00JIACTH HCTOpPHHM H (uinocodun
Hayku (YK-2);

CIOCOOHOCTD IUTAHUPOBATH M PEIIATh 3aJa4l COOCTBEHHOrO MPO(eCCHOHATBHOIO
U TuaHOCTHOTO pasputus (YK-5).

1.2 O0me-npodeccuoHaNIbHbIE KOMIICTEHIIUN:

>

>

CIOCOOHOCTBIO CAMOCTOSATEIBHO OCYLIECTBIISITh HAYUYHO-HCCIIE0BATENIbCKYIO Jes-
TEJIBHOCTh B COOTBETCTBYIOIIECH MPOo(ecCHOHaTbHON 00JacTH ¢ UCMOJIb30BaHUEM
COBPEMEHHBIX METOJIOB HCCIEAOBAHUS M MH(OPMALMOHHO-KOMMYHHUKAIIMOHHBIX
texnosoru#t (OI1K-1);

TOTOBHOCTbIO OPraHU30BaTh pabOTy MCCIIEOBATEIbCKOrO KOJIEKTUBA B 00JACTH
XUMHH U cMEeKHBIX Hayk (OI1K-2);

TOTOBHOCTBIO K MPENOAaBaTeNIbCKON JIEATEIbHOCTH 10 OCHOBHBIM 00pa3oBaTesb-
HBIM IporpamMmam Beiciiero oopasosanus (OI1K-3).

1.3 IIpodeccnoHaibHbIe KOMIIETEHIIMU:

>

CIIOCOOHOCTh COOWMpAaTh W aHATU3UPOBATH MUPOBBIE HAydHbIC 3HaHUA O (yHIA-
MEHTAJILHBIX OCHOBAaX COBPEMEHHOW XMUMHUHU BBICOKOMOJIEKYJISIPHBIX COCIMHEHUN 1
(GopMyIIMpoBaTh HAIPaBICHUS CaMOCTOATENBHBIX nccienoBanuid (I1K-1);
BJIaJICHUE OCHOBAMH COBPEMEHHBIX METOJIOB KCIEPUMEHTAIBHON XUMHUH BBICO-
KOMOJICKYJISIpHBIX coenuHenuit (ITK-2);

CIOCOOHOCTh 0000IIaTh ¥ aHATM3UPOBATDH MOJYUYCHHBIC PE3YJIbTAThl U MPEACTaB-
JSITh UX B BUJIE HAy4HbIX yOnukanmii (ITK-3);

CIIOCOOHOCTh K CHHTE3y OJUTOMEPOB, MOJMMEPOB W COIOJHMMEPOB, IEICHANPAaB-
JICHHOMY PETYJUPOBAHHUIO CTPOCHHS U MOAUPHUKAIUU (YHKIUNH BBICOKOMOJIEKY-
JSPHBIX COCIWHEHUN (PU3MYECKUMHU W XUMHUYECKUMH METOJAMHM; BBISBICHHIO W
YCTAHOBJIEHUIO 3aKOHOMEPHOCTEN AUHAMUKHU CTAapEHUsSI MOJMMEPOB M KOMIIO3UTOB,
METOJIOB CTAOMJIM3ALMU MX CBOMCTB B YCIIOBHUSX BHEIIHUX Bo3aeicTBui (ITK-4).

Hacrostias nporpaMMa pa3paboTaHa Ha OCHOBE IPOTPaMMBbl, YTBEPKACHHOH MuHHU-

cTepcTBOM obOpaszoBaHus U Hayku Poccuiickort @eneparuu (I1Ipukaz Munoobpuayku PO ot
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08.10.2007 Ne 274 «O06 yTBEpKACHUH IPOrPaMM KaHIUIATCKUX YK3aMEHOBY).

B ocHOBY HacTosIIel MporpaMMBbI TIOJIOKECHBI CICIYIOIIAE TUCITUTUTMHBL: XUMUS T10-
JUMEPOB U TMOJIMMEPHBIX KOMITO3UIIMOHHBIX MaTEpPHANIOB, (PU3HMKA MOJIMMEPOB U TOJIUMED-
HBIX KOMIIO3MIIMOHHBIX MAaTEPHAaJIOB M METOMBI UCCIICOBAHUS MOJMMEPOB U MOJIUMEPHBIX
KOMIIO3HIIMOHHBIX MaTEPUAJIOB.

KannunaTckuii 3Kk3aMeH IO BBICOKOMOJICKYJISIPHBIM COCIWHEHUSM TPOBOIUTCS B
YCTHOM popMe 1O BOIIpOCcaM MPOrpaMMBbI, Ha IK3aMeHe TpejiaraeTcs Tpu Bompoca (0e3 ou-
netoB). [locne ycTHOTO OTBETa MOTYT 3aJaHbl JIOTIOJHUTEIBHBIE H YTOUHSIONINE BOTIPOCHI,
HE BBIXO/ISIINE 32 MPEIeIbl MPOTPaMMbl KAaHIUIATCKOTO SK3aMeHa.

2. Ilpozpamma KanoudamcKkoz2o IK3ameHa

2.1. Peaknuu noJry4eHusi 0JJMTOMEPOB U BHICOKOMOJIEKYJ/ISIPHBIX COeIMHEHUI

BricokoMomneKyispHble COSMHEHNS KaK HayKa, 00beKTaMu HCCIeI0BaHUI KOTOPO
ABJISIFOTCS MaKpOMOJIEKYJIBI CUHTETUYECKOTO M IMPUPOJHOTO MPOUCXOKIAEHUS, COCTOSIIINE
U3 MHOTOKPAaTHO IOBTOPSIOIIMXCA CTPYKTYPHBIX €AUHULl, COCIMHEHHBIX XMUMHUYECKHUMH
CBS3AMM U COACPIKAILME B INIABHOM LN aTOMBI YIJIEPOAA, a TAKKE KUCIOPOJa, a30Ta U ce-
PBI.

Knaccuduxanust 1 HOMEHKIaTypa MOHOMEPOB, OJIMTOMEPOB U MOoIuMepoB. OcobeH-
HOCTH UX XUMHYECKOTO CTpOeHUsS. CUHTETUUECKHE OPraHUYECKHE, 3JIEMEHTOOPTraHNYECKHE,
HEOPraHWYECKUE U IPUPOIHBIE MOTUMEPHI.

[TonmuaucnepcHOCTh, MOJIEKYJIIpHAs Macca, CTENEHb IOJIMMEPU3ALUN, MOJIEKYJIISIPHO-
MacCOBOE€ U MOJIEKYJISIPHO-YHCICHHOE PACIpeleICHUE OJIMTOMEPOB U noaumepos. Crepeo-
XUMUS [T0JTUMEPOB.

[Tonmumepusanus U CONOIUMEPU3ALMS: paJuKalIbHasi, KATUOHHAS, AaHUOHHAs U HOH-
HO-KOOpAMHALMOHHAs, OCOOCHHOCTH YKa3aHHBIX MOJIMMEPU3aLMOHHBIX TIporeccoB. [lomau-
Mepu3anus B pacTBOpPE, B Macce, B CYCIIEH3UHU, B SMYJIbCUH, B TBepaoi (aze. Tepmoauna-
MUKa IOJMMEPU3ALNOHHBIX IIPOLECCOB.

PagukanbHas nonumepusanus U ee Mexanu3Mm. CTpoeHue MOHOMEPOB U CIIOCOOHOCTH
UX K ITOJIMMEPU3aLMM, METOJbI HHULIIMUPOBaHUs. KnHeTHKa paauKaaibHON NOJIMMEPU3ALAN
U ypaBHEHUE CKOPOCTH IMOJMMepH3aluy. BiusHue pasindHbX (AKTOpPOB HAa MOJEKYJISp-
HYI0 MacCy M MOJIEKYJIIPHO-MAacCOBOE pacupeneneHue noinumepa. llonsarue o qivHe KuHe-
TUYECKOU LIETIH.

WHru6uTOps! U peryysaTopsl pajiukaabHON noaumepusanuu. O6patumMoe HHIHOUPO-
BaHue. PagukanbHas mnoIUMepU3alus TPU TIYOOKHX CTENEHSAX MpeBpameHus. | emb-
s¢dext. CriocoObI MpoBeneHUs PaIUKATBHON MOTMMEPH3AINH: B MacCe, paCTBOPE, TBEPIOH
¢aze, B CyCHEeH3UIX.

DOMyJIbCHOHHAs MMOJIMMEpPU3aLus U ee ocooeHHocTU. KiHeTnka 1 MexaHU3Mbl AIMYJIb-
CHOHHOH IIOJIMMEPU3aLUN.

CononmMepu3zanus, €€ MEXaHU3M U OCHOBHBIE 3aKOHOMEPHOCTH. Y paBHEHHE COCTa-
Ba conoinmepa. KoHCcTaHThI cononumepr3annu U ux (pusndeckuit cMbici. CBsI3b CTPOEHUS
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MOHOMEPOB C X PEAKIIMOHHOU CIIOCOOHOCTRIO. BiiusiHue cpenpl, JaBiIeHUS U TEMIIEPATYPHI.
Cxema Q-e Andpes u [Ipaiica. CTaTUCTHUYECKHE, PUBUTHIE U OJIOK-COTIOIUMEPHI.

WNonnas, kaTuoHHAs W aHWOHHAsA, MMOIMMepu3anus. PeaknmonHas crmocoOHOCTh MO-
HOMEpPOB B MOHHBIX peakiuax. KaramuzaTtopsl U cokaTanu3aTopbl. MexaHHU3MBbl Mpoliecca.
OO6pa3oBaHMe aKTUBHOTO I[EHTPa, pOCT U OOpHIB 1enu. CKOPOCTH JIEMEHTAPHBIX PEaKIUi.
CKopoCTh MPOIECCOB KATUOHHON M aHUOHHOM MOJMMEPHU3ALINU, BIUSHUE CPEIbl U TEMIIe-
paTypbl Ha KUHETHKY W TOJUIUCIIEPCHOCTh 00pa3yromuxcs moaumMepoB. [Ipumepsr 06paso-
BaHUS ">KUBBIX'" MOJMMEPHBIX LIETEH.

Cononumepusaiusi, KATUOHHASI U1 AHUOHHASL.

HNoHHO-KOOpIMHAIIMOHHAS TIoJIMMepu3alus U ee ocooeHHoct. Karanuzatopsr Llur-
nepa-Harra. MToHHO-KOOpAMHALIMOHHASA OJIUMEPU3ALM Ha JINTUEBBIX KaTaau3aTOpax.

MeTaIoLeHOBBIN KaTalu3, MEXaHU3M U KUHETHKA PEAKIIH.

CrepeoperysipHble MOJUMEPBl U YCIOBUS MX MOJy4YeHUsl. MexaHu3M CTepeocnelu-
(budeckoit monMMepHu3aIum.

[Tonmunpucoenuuenre. Mexanu3aM 00pa30BaHUs MOJUYPETAHOB, MOJUKApPOAMHIOB U
SIOKCUIHBIX MOJIMMEPOB.

[TonukoHAeHCAMsA: pPAaBHOBECHAsE M HEPABHOBECHAsA. THIBI XMMHUYECKHX PEAKLIMI
noiaukoHaeHcauu. OyHKIMOHATBHOCTh MOHOMEPOB, OJJUTOMEPOB U €€ 3HaueHue. Peakiu-
OHHAsI CIIOCOOHOCTH (PYHKITMOHAIBHBIX TPYIIIL.

PaBHOBeCHas MOJMKOHEH AU U €€ MeXaHu3M. KuHeTuka paBHOBECHOM MOJUKOH-
JIEHCaIlMU. 3aBUCUMOCTb MOJIEKYJIIPHOW MacChl MOJIMMEpPA OT COOTHOIIEHUSI UCXOHBIX MO-
HOMEPOB; MPABUIO HEIKBUBAJIECHTHOCTH (PYHKIMOHANBHBIX Tpymin. CrnocoObl MPOBEACHUS
PaBHOBECHOM MOJMKOHICHCAIIUH.

HepaBHoBecHas nonukoHaecanys. TUnbl HepaBHOBECHBIX peakiuil. CrocoObl mpoBe-
JIEHUS] HEPABHOBECHOM MOJIMKOH IEHCAIIMU. 3aKOHOMEPHOCTH HEPABHOBECHOM MOJIMKOHICHCA-
uu. MexdaszHas noaukoHAeHcays. MexaH!u3M PeakIui U €€ OCHOBHBIE 3aKOHOMEPHOCTH.
HepaBHoBeCcHas MOMMKOHIEHCALUS B PACTBOPE.

CoBMecTHas TTOJIMKOHJICHCAIIUS U €€ XapaKTepHble OCOOEHHOCTH B Clydae paBHOBEC-
HOM ¥ HEPABHOBECHOM MOJIMKOHICHCALINH.

TpexmepHast MOJMKOHICH AN U €€ 3aKOHOMEPHOCTH. BiusiHre (QyHKIIMOHAITBHOCTH
HCXOJIHBIX COCAUHEHUHN. Pa3HO3BEHHOCTh MOJIMMEPOB, MOJTYyYaEMbIX METOJAMHU MOJIMKOHACH-
calfuu.

CuHTE3 MOHOMEPOB M MOJUCOMPSIKEHHBIX MOJIMMEPOB Ha MX OCHOBE, XUMHUYECKOE
CTPOEHHUE, MOJICKYJISIpHASI W HAJAMOJICKYJSIpHAsI CTPYKTypa TUIUYHBIX IMOJIUCONPSKEHHBIX
MOJIMMEPOB: TOJIMANIETUJICHA, TIOMUANANICTHIICHOB, MOJUAHUINHOB, TOJU(EHUICHBUHUIIC-
HOB, TIOJIUTUO(EHOB U JIp., IIOHATHE 00 UX AIEKTPOHHOU CTPYKType. CBSA3h MEXKITYy METOMA-
MU UX CHHTE3a U CTPOCHHUEM. XHMHYECKas M DJICKTPOXUMUUYECKass MOIUDUKAIINS TOJIHUCO-
MPSKEHHBIX MOJIMMEPOB.

2.2. X¥uMHs M0JIMMEPOB M MOJMMEPHBIX KOMIO3UIIMOHHBIX MATEPHAJIOB
OcCHOBHbIE MTPU3HAKK PA3BETBJICHHBIX MOJIUMEPOB U METO/bl CUHTE3a, UX KOH(U-
rypainus (Ha ypoBHSX 3B€HA, LIEMH, IPUCOECTUHEHHUS 3BEHbEB, MPUCOEAUHEHHS OJIOKOB) U
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KoHpopmanus. PakTopsl, onpeaendonme KoHpopManonssle nepexoapl. CTpyKTypHas
MoguuKausl W HagMOJEKyJspHas CTpyKTypa. CBepXpa3BETBIICHHbIE MOJIMMEPBI U
JNEHAPUMEPBI, UX CUHTE3 U OCOOEHHOCTH CTPOCHHSI.

Cummrele momumepel. TUIBL CIIMTBIX MOAUMMEPOB. POPMHUpPOBAaHUE TPEXMEPHBIX
CTPYKTYp B IPOLECCE CHHTE3a U XUMHUYECKUX IPEBpaIleHU B MakpoMouieKynax. Cimrele
YKECTKOLIEITHBIE U ATaCTUUHBIE ITOJUMEPbl. CTaTUCTUCTUYECKUE METO/IbI OITUCAHUS ITPOLIECCOB
oOpa3zoBaHMsl CIIUTBIX MoiauMepoB. Ilapamerpbl ceTok. OCHOBHBIE 3aBHCUMOCTH MEX]TY
CTPYKTYPHBIMU XapaKTEPUCTHKaMHM IPOCTPAHCTBEHHO CIUIUTHIX MHOIMMepoB. OOpa3oBaHue
IIPOCTPAHCTBEHHBIX CTPYKTYP B 2JIaCTOMEPAX U MX JUHAMHKA. BUIbI CIIMBAIOIIMX areHTOB U
0COOEHHOCTH CTPOEHMS CETOK. BiusiHue THIa nonepeyHbiX cBsi3eil Ha MEXaHUYeCKHUEe CBOM-
CTBA CIIUTHIX 3JIACTOMEPOB.

Cmecu nonumepoB. VICTUHHBIE U KOJUIOMJHBIE PACTBOPHI CMECEN IOJIUMEPOB, MEXa-
HU3M CMEUICHUS U TUIbI (a30BbIX CTPYKTYp B cMecsAX monumepoB. CMecu NOJIMMEPOB Kak
MAaTPHLBI I TOyYeHHs MTOJUMEPHBIX KOMIO3UIIMOHHBIX MaTtepuanoB (ITIKM), cremmduka
cunresa [IKM ¢ ux npumeHeHneM. MHOMOKOMIIOHEHTHBIE CMECH ITOJIMMEPOB.

IIpuponHble TOJMMEPBI U X PAa3HOBHUIHOCTH, METOJbI BBIIEICHUS U3 IPUPOAHOTO
CBIPBS U HIECHTH(PHUKAINH, METOAbI Moauukamu. Llemnrono3a, XuTHH, XUTO3aH U UX TPO-
3BoJHbIC. [I[puMeHeHne NpUpOIHBIX TOJIMMEPOB.

Xummyeckass Mmoaudukamys nonumepoB. OCHOBHBIE 3aKOHOMEPHOCTH MOJU(HUKAIINN
HOJIMMEpPOB. PeakinoHHas coCOOHOCTh (PYHKIIMOHAJIBHBIX TPYII MaKpOMOJEKYJI U HU3KO-
MOJIEKYJISIPHBIX CO€AMHEHMH. DPQEeKThl Lenu U COCelHEeH Ipynibl, KOHPUTypalMOHHbIE U
KoH(popMannoHHbIe G deKThl. Peakninu 3aMerenns B moMMepHOH 1ienu. BimsHue ycnoBwmii
Ha KMHETHYECKHE 3aKOHOMEPHOCTH U CTPOEHHE 00pa3yroluxcs nojumepoB. KoMno3uumon-
Hasi HEOJHOPOJHOCTh. Peakuuu CTpyKTypHUpOBaHUs MOJIMMEPOB U MX ocoOeHHOCTH. M3MeHe-
HUE CBOMCTB IIOJINMEPOB B PE3YJIbTATE CTPYKTYpUPOBaHUSA. MEXKMOIIEKYIISPHBIE PEAKLIUA U
o0pazoBaHKE TPEXMEPHBIX CETOK. Peakiyu nprucoeMHEe s, OTIIEIUIEHHS 1 U30MepU3allu.

Knaccudukanys monmmmMepHbIX KOMITO3UIMOHHBIX MATEPHAJIOB M MOJIMMEPHBIX HaHO-
KOMITO3UTOB. Bunipl martepuanos: nonmuMep-nonumepnsie cmecu, [IKM, apmupoBaHHble He-
IPEPBIBHBIMHA, KOPOTKMMH BOJIOKHAMHM M IUIACTUHYATBIMU HAIlOJIHUTEISIMH, TUCIIEPCHOHA-
nosniHeHHbIe [TKM, neHononumepsl, MHOrokoMnoHeHTHbIe [IKM.

BonokHooOpa3zyrome noauMepbl U BOJOKOHHBIE MOJMMEPHbIE KOMIIO3UTHI, METO/IbI
NIOJIyYEHHMs U CTPYKTYpa.

Turm, ¢dopma 1 OCHOBHBIE CBOICTBA apMHUPYIOIINX HATIOJIHUTENCH: HEMPEPHIBHBIE CTEK-
JSIHHBIE, YIIIEpOIHbIE, OOpPHbIE, OpraHuYecKue U Jip. BookHa, HUTH, )KI'yThl, POBUHIH, JIEHTHI
Y TKaHW; KOPOTKHE BOJIOKHA, MAaThl U3 HUX; HAIIOJHUTEHN IJIOCKOCTHOU CTPYKTypbl. PU3UKO-
XUMHUS TIOBEPXHOCTH HAIIOIHUTEIIEH.

Turmel 1 cBONCTBAa MaTpUIl (TEPMOIUIACTUYHBIE U TEPMOPEAKTHUBHBIE TIOJIUMEPHI, MOJIU-
MEp-TIOJIMMEPHBIE CMECH).

Metozp! NoIy4eHNs IOTUMEPHBIX KOMIIO3ULIMOHHBIX MaTEpUAIIOB.

Mexdas3Hble siBIEHUS HAa TpaHMLAX pas3fesa MMOoJIUMEep-IIoJIMMep, MOJIMMep-TBEpAOoe
Teno. Anresusi. Boustaue opmbl, XUMHYECKOTO U (PU3MIECKOTO COCTOSHUS TOBEPXHOCTH Ha
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croiictBa [IKM. Amnmpetsl. MeTobl XUMUUYECKON U (hrU3HUecKOr MOAU(HUKAIIMN KOMIIOHECH-
toB [IKM.

Hanokomno3utel. TUIBI MHIPEOUEHTOB, MATEPUAIBI U METOJIbI, IIPUMEHSEMbIE IS
HOJTy4€HUs] HAHOKOMIIO3UTOB. OCOOEHHOCTH UX HOJYYEHHsI U OCHOBHBIE CBOMCTBA HAHOKOM-
IIO3UTOB.

OCHOBBI TEXHOJIOTUSl MOJMMEPOB M IOJMMEPHBIX KOMIIO3MIIMOHHBIX MaTEpHAJIOB.
Mertoab!l nosydeHus: HamoJIHUTENeH, X (pakunoHupoBaHue u oOpadoTKa, COCOOBI COB-
MeIeHus1 (yHKIIMOHATBHBIX MHIPEIHNEHTOB U MOJUMEPHBIX MaTpull. TexHoiorus: mepepa-
0otku nosmmepoB U [IKM B nosynpoayKThl U U3AENHSL.

TpanunuonHsle U HOBbIE 0O0JACTH IPUMEHEHUS OJIMIOMEpoB, noiaumepon, [IKM u
HAaHOKOMIIO3UTOB IIPH PEIIECHNN HAYYHBIX U TEXHUYECKHX 3a1ad.

JlecTpyKuyst IOJIMMEPOB U KOMITO3ULIMOHHBIX MaTepuanoB. OCHOBHBIE BHJIbI JECTPYK-
IIMM: XMMUYECKasi, TepMHUUECKas, TepMOOKHCIUTENbHAs!, (oTo- U MexaHndeckas. CrapeHue
noaumepoB. CtaOunu3aiusi BBICOKOMOJIEKYJISIPHBIX coequHeHn. KuHeTnka MexaHoecTpyk-
Uy nosmmepoB. [Ipenen MexaHONECTPYKIMM U NPUYMHBI €ro cyliecTBoBaHuA. [IonsaTe o
CTOMKOCTH IIOJIMMEPOB ¥ KOMIIO3UIIMOHHBIX MAaTEPUAsIOB K BHEIIIHUM BO3ACHCTBUAM.

I'oprouects nomumepos U IIKM. OcHOBHBIE TPOLIECCHI, POTEKAIOIUE TPU TOPEHUH B
KOHJICHCUPOBaHHOM ¥ ra30Boi (a3zax. MeTo/ibl CHIKEHHS U MTOBBIILIEHHUS TOPIOYECTH.

Bropuunas nepepadotka nonumepoB U [IKM, ocHOBHBIE TEHIEHLIUN U COBPEMEHHOE
COCTOSIHME. DKOJIOTHYECKUE NMPOoOIeMbl BTOPUUHON niepepaboTku nosuMepoB u ITKM.

2.3. Pu3MKa MOJTUMEPOB U NOJMMEPHbIX KOMIO3MIIHOHHBIX MAaTepPHAIOB

Kongopmayuonnas cmamucmuxa nonumepnuvix yeneii. Kondurypauus u koHpop-
Manusi MakpomoJeKysl. OCHOBHbIE MOJIENIN MTOJIMMEPHBIX LENeil: CBOOOJHOCOUJIECHEHHAs
eTb, eNb ¢ (UKCUPOBAHHBIMH yTIaMH. XapaKTEePUCTHKH pa3MepoB U GOpPMBI OTHUMEP-
HBIX Lleneil. BHyTpeHnHee BpaleHue u noBopoTHas nudoMmepus. IlommmMepsl ¢ XupanbHbIMA
nearpamu. Konpopmarus makpomosekyn u KoHdopMarmonnas saeprus. Ctepeoperysip-
HOCTb U MUKPOCTPYKTYpPa LIEMHBIX MOJIEKYJI.

I'n6GKoCTh MOMMMEPHBIX LENEH U ee XapaKTepUCTUKH. TepMoInHaMu4ecKas U Ku-
HETHYEeCKasi THOKOCTh MaKpoMoJieKyJ1. bikHaue u nanpaue B3auMoaencTBus. Pazmeps! u
(bopMBbI peanbHBIX IIEMHBIX MOJIEKYJ U UX dKCIIEpUMEHTalIbHOE onpeneneHue. [Tonstue o
CTaTUCTHUYECKOM CErMEHTE.

Bvicokomonexynsapmnvie coeounenus 6 pacmeope. Xapakrep B3aHMOACHUCTBUS B pac-
TBOpax nojaumepoB. TepmoauHamuka pacTBopoB nonumepos. Teopus dnopu-Xarruuca. 6-
temneparypa. OobeMHuble 3ppexTbl. KoHIIeHTprpOBaHHBIE pacTBOPHI MOIMMEpPOB. Da3oBbie
JyarpaMMbl TIOJIMMEP-PacTBOPUTENb. | MAPOUHAMUYECKUE CBOMCTBA MAKPOMOJIEKYJI B pac-
tBOpe. uddys3us makpomosnekyn B pactBope. MeTonsl (HpakIMOHUPOBAHUS TOJIMMEPOB.
PactBopsl nosmanexkTponauTos. [lonuMepsl kak MaTpuibl JUIsl TBEPIABIX MEKTponuToB. Ho-
HOMEpBHI.

Qusuueckue u ¢pazosvie cCOCMOAHUAL NOTUMEPOE. CTEKIO00Pa3HOE, BBICOKOIACTHYE-
CKOe M Bs3KOTeKydee. AMOp(HBIE U KpHUCTALIMYEeCKUE nosuMepbl. Da30Bble NEPEXobl,
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MEXAHU3M KPUCTAJUIM3ALMKU W IUIABJICHUS KPUCTALUIOB. BiusHME CTPYKTYpbl M BHEIIHUX
BO37eHcTBUI Ha (Da30BbIE IEPEXOIBI.

Cmpykmypa u ceovicmea nonumepHuvix cmekol. COBpEeMEHHBIE TMPEACTaBICHUS 00
aMOpP(pHOM COCTOSIHMM U CTPYKTYpe CTEKJI000pa3HbIX MoaumMepoB. CTEKI0BaHUE TOIUMEPOB
Y METOJIbI €ro omnpeneneHus. Teopuu crekyioBaHus. SIBieHNe BBIHYKACHHON 2JIaCTUYHOCTH.
[Tpupona Gonpmmx aedopmanuii U nedopmannii B 00J1IaCTH KPUOTEHHBIX TEMIIEPATYD.

Buvicoxoanacmuueckoe cocmosanue. OCHOBHBIE CBOMCTBA BBICOKOZJIACTUYECKOIO CO-
cTosiHusl monuMepoB. Cratuctudeckas Teopus Aedopmanuud Makpomoiekys. Cerodnas
TEOpUsl BBICOKOAMACTUYHOCTU. OCHOBHOE ypaBHEHUE KHMHETHMUECKONW TEOPHM BBICOKO3Ja-
ctuuHocTU. TepMmoauHaMuka JedopMmalnuu 3nacromepoB. TepMoympyras uHBepcus. Temn-
noBble 3¢ ekt mpu nedopmaruu. Kpucramimsaus 31acToMepoB pH 1ehopMaIi.

Baszkomexyuee cocmosiHue u OCHOBbl peoocuy noaumepos. 3aKOHOMEPHOCTH Tede-
HUS PAacIUIaBOB MTOJIMMEPOB, KPUBBIE TEYCHUS, 3aKOH TCUEHHsI, MEXaHU3M T€UCHUS. DHEPrus
Y DHTPOINS BSA3KOTO TE€YEHMS, UX 3aBUCHMOCTb OT MapaMeTPOB MOJEKYJSIPHON CTPYKTYpBI
Y OT HaNPsKEHUS CIBUra. 3aBUCUMOCTb TEILIOTHI aKTUBALMU OT TemIeparypbl. Hpl0TOHOB-
CKasl BA3KOCTb, METOJBI ONPEAEICHUS U 3aBUCUMOCTb OT MOJIEKYJISIPHON CTPYKTYPBI U MO-
JEKYJSIPHOM MacChl IOJMMEpa, TeMIepaTypsl. YpaBHeHHe Bunbsamca-Jlannena-Deppu..
IIpouHOCTHBIE XapaKTEPUCTUKHU PACILIABOB.

Cmpykmypa u ceoucmea Kpucmaniudeckux noaumepos. Y ciioBus o0pa3oBaHus KpH-
CTAJLINYECKOTO COCTOSIHUA B mosimMepax. OCHOBHBIE THIBI KPUCTAJUIMYECKUX CTPYKTYP
MaKpOMOJIEKYJl. YIIaKOBKa LEMHBIX MOJEKYJ B Kpuctajiax. Mopgosorus Kpucramuinye-
ckux nonumepoB. Jlamemnsipasie kpuctamisl. Cheponutsl. KpucTamibsl ¢ BRIIPSIMICHHBIMA
nernstMu. CreneHb KpUCTAJUIMYHOCTH M METOJbl ee ompeneneHus. JedekTsl moJmmMepHbIX
KPUCTAJUIOB M UX npupoja. IlonmrmmepHsie MoHOKpucTauibl. Kpucrammsanys U IJIaBICHHAE
HOJIMMEPOB, METO/IbI HccienoBanus. Kpucramimsanus u3 pa30aBieHHbIX PaCTBOPOB M pac-
IU1aBOB. 3apoblieoOpa3zoBanue U pocT. Kunernueckas Teopust kpucrausanuu. [lepsuy-
Hasi W BTOpUYHAs KpucTauu3auus. YacTuuHoe IuiaBiieHHE W pekpucTam3anus. OTxKUr
nosuMepoB. OCOOEHHOCTH KPUCTAIIIIN3ALIUN [TOJIUMEPOB B IIOJUMEPHBIX KOMIIO3UTAX.

JKuoxoxkpucmaniuueckoe cocmosHue noaumepos. BIVOKHUN W JadbHUN TOPSIOK.
Tumer cummerpun. Mesomopdusie coctostars. O0MacTH MPUMEHEHUS KUAKOKPUCTAIITIYC-
CKHX IIOJIMMEPOB.

Opuenmuposannoe cocmosnue noaumepog. OCOOEHHOCTH OPUEHTHPOBAHHOIO CO-
CTOAHMS TToJInMepoB. CTpoeHHE U CBOMCTBA OPUEHTHUPOBAHHBIX MOIUMEPOB. CTPYKTYpHbIE
Mozenu. OCHOBHBIE METO/Ibl OPUEHTALIUU ITOJIMMEPOB U METO/bI OLICHKH.

Mooenuposarnue MoneKyIapHol U HAOMONEKYAAPHOU CIMPYKMYp OIUTOMEPOB, MOJIH-
MEpPOB U CONOJIMMEPOB B PaCTBOpax, paciiaBax M MOJMMEPHBIX TBEPABIX TEI B aMOP(PHOM,
MOJIYKPUCTAININYECKOM KPUCTAIIIMYECKOM COCTOSIHUAX. MoaennpoBaHue IpoLECCOB, MPo-
TEKaIOINX Ha CTaauu 00pa30oBaHUA MaKpOMOJIEKyJ. MoienbHbIe TPEICTABICHUS O CMECIX
MIOJIMMEPOB U MTOJIUMEPOB C BBEACHHBIMU B UX COCTaB (DYHKIIMOHAJIbHBIMU UHIPEIUEHTAMHU.

Penaxcayuonnvie aenenusn ¢ nonumepax. PerakCalMOHHbBIA XapaKTep MPOLIECCOB Jie-
¢dopmammu. ['ucrepesucusie npoueccol. [lomydects u penakcamnus HanpsoxkeHus. [IpuHmn
cynepniozuiuu. CIIEKTp BpEMEH pellakcaluu W 3amasAblBaHusd. /[MHamudeckue CBOMCTBA
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MOJIMMEPOB: KOMILUIEKCHBIN MOAYJIb U KOMIUIEKCHAs MOAATIUBOCTh. COOTHOLIEHHE MEXIY
KOMILUIEKCHBIM U peJlaKCallMOHHBIM MOAYJIsAMH. JIuHeliHas Bs3koynpyrocts. [Ipuniun tem-
IepaTypHO-BPEMEHHON SKBUBAJIEHTHOCTH.

Dusuxo-mexanuueckue ceovicmea noaumepos. Jlepopmanronnsie cBorictBa. Hampsi-
xeHue, nedopmarus u ynpyrocts. O606mennas ¢popma 3akona ['yka, nusmepenue MoayJeit
ynpyroctu. MmeanbHoe MIacTHYECKOe Tello, MPOIECC Pa3BUTHS IJIACTHUECKHX jaedopma-
nuii. BnusiHue rupocTaTHuecKoro AaBlieHUs, TeMIIepaTypbl U CKOPOCTU JAedopmanuu Ha
Mpeaes TEKYUECTH.

MexaToMHOE B3aMMOJECUCTBUE B MOIUMeEpax. /[[MHaMKuKa U SHEpreTUKa pacTsKEHUs
OTACJIIBHOM MEXAaTOMHOM CBS3U U LEMHOM MakpoMOJeKyJbl. IloHATHE O TeopeTnueckon
npoyHocTH monuMepoB. OcHOBHBIE Teopuu mnpodHoctu: Opomana, ['puddurca, tepmo-
¢diyKkTannoHHas1, peJaKkcaluoHHasl.

HonroBeuHoctb. Kunetnueckass teopus paspyuieHus. OCOOEHHOCTH pa3pyIICHUS
TBEPABIX MOJUMEPOB U 3JIACTOMEPOB. MEXaHU3M IIACTUYECKOTO U XPYIKOrO pa3pyLICHUs.
OO6pa3oBanue Mukporpenivd. Pacnpoctpanenue tpenud. CTaTudeckas U JHHAMUYECKas
yCTaJIOCTb.

Onexmpuyeckue, onmuyeckue U MacHumuole ceovcmea noaumepos u IIKM. Jlunei-
HbI€ U HeJMHeHbIe A (EeKTh B MOJIMMepax U MOJIMMEPHBIX KoMmo3uTax. CeHcophl Ha Oc-
HOBe nonmmmepoB u [IKM.

DNEeKTpUUYECKUE CBOMCTBA MOJHUMEPOB-IUIIEKTPUKOB U IOJIUMEPOB-IIPOBOJHUKOB.
Jusnextpuyeckasl mojspuszanus W AUNOJIBHBIE MOMEHTHI NOJMMEPOB. [[uanexkrpuyeckas
MIPOHULIAEMOCTh U JHUIEKTPUUYECKUE ITOTEPH, AIEKTPUUECKAs] MPOYHOCTH ITOJIMMEPOB H
[TKM. Dnextpuzanus MoIuMePOB U JICKTPUIECKU TPOOOH.

JlonnpoBaHue MOJHUCONPSIKEHHBIX MOJUMEPOB: CUHTETHYECKUE METAUIBI U METOJbI
UX TOJy4eHUS. DIEKTPUUECKUE U ONITUUYECKUE CBOMCTBA MOJUCOMPSIAKEHHBIX MTOJIUMEPOB.

[lepcrieKTUBBI UCIIONB30BAHUS MOJTUCONPSIKEHHBIX MMOJIUMEPOB JJI CO3aHUs IMOJIU-
MEpPHOW JJIEKTPOHHMKH, BKJIIOYAKOMIEH BBICOKOMPOBOJSIIUE, MOJIEBBIE, 3JIEKTPOIIOMHHEC-
LEHTHBIE, HEJTUHEUHO-ONTUYECKHUE IIEMEHTBI U YCTPOMUCTBA

MarueroconporusieHue noaumepoB u [IKM. [TKM ¢ BbICOKUMH W HU3KUMHU 3HAYE-
HUSIMUA KOMIUIEKCHOM JHAJIEKTPUYECKON M MAarHUTHOW MPOHUIAEMOCTEM, CBSI3b MEKIY CO-
CTaBOM U CTPYKTYpPOMH, METObI ONIPEACIICHHUS.

Onmuueckue cgoticmea noaumepos: K03PEOULUUEHT CBETONPOIYCKAHUS, CIIEKTpab-
HBIA KO3 PUITUEHT TPOITYCKAHUS, CBETOCTOUKOCTh, CBETOPACCESIHIE, TTOKA3aTeNh MPEIOM-
JICHUS. ¥ ONTUYECKUNA KOI(PPUIIMEHT HANPSIKEHUS U ONTHYECKask HeTepMOCTOMKOCTh. Dak-
TOPBI, ONPEICTAIONINE YPOBEHb 3TUX MoKa3zaTesnei. CTapeHre ONTHYECKUX MOJIUMEPOB.

Tennoguszuueckue ceovicmea noaumepos u IIKM. Tlnotnocts nomumepoB. OcoOeH-
HOCTH TEIJIOBOTO pacIIMpEHUsl MOJUMEpOoB. TemioeMKocTh. TemnonpoBogHOCTh U TEMIIE-
patyponpoBoaHocTs nosumepoB U [IKM. Moaenn TpaHcnmopTHbIX mporeccoB. BimsHue
OCHOBHBIX [TapaMeTPOB MOJUMEPOB U Apyrux uHrpearentoB [IKM nHa ux temnodusznueckue
CBOWCTBA.

Tpenue u usznoc noaumepos. OcoOeHHOCTH TpeHMs noiaumepoB. Ilpupona u mexa-
HU3M TpEeHUs. 3aKOH TPEHHUs, BIUSHUE BPEMEHU KOHTAKTa, CKOPOCTU CKOJILKEHUS U TEMIIe-
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patypbl. 3Hoc nonumepoB. CBsA3b SBICHUN TPEHUS U M3HOCA. Y CTAIOCTHBIN U3HOC, abpa-
3UBHBIN U3HOC, 00IME 3aKOHOMEPHOCTH, BIUSHIE BHEIIHUX (PaKTOPOB.

Iponuyaemocms nonumepos. I'azonponnnaemocts noaumepos. Juddysus B momnu-
mepax. Cop6uus razoB u napo. MoHHbI 0OMeH. CenekTUBHAs IPOHULAEMOCTh MOJIMMEp-
HBIX MaTEPHAIIOB, METO/IbI OIIPEICIICHMUS.

Tepmoounamurka coemecmumocmu nonumepos. Da3oBasi CTpyKTypa U MOP(HOIOTHSL.
MuxkpomexaHuka cmeceil onumepos. [lepopmanys U paspyleHrne TBepAbIX Tell Ha OCHOBE
IIOJINMEPHBIX CMECEH.

Medswcghasznvie asnenus na epanuyax pazoena NOIAMEP-TIONTUMED, MTOITUMEP-TBEPIOE Te-
n0. Aare3us. TepmoauHaMuka B3auMOJIEHCTBHS KOMIIOHEHT B IOJIMMEPHBIX cMmecsax u [TKM.
CtpyKTypa 1 CBOWCTBA MEXK(a3HBIX CIOEB.

Quzuueckue ceovcmea [IKM. TIpoyHOCTb, BS3KOCTh pa3pylICHUs, YCTATIOCTHAsI BbI-
HOCJIMBOCTh. YTpyrue u Bsizkoyrpyrue cpoiictBa [IKM. Moaenu, onuckiBaromme 3aBUCH-
MOCTb Moy yrpyrocty IIKM ot xapakTepucTUK KOMIIOHEHTOB.

TemoBoe pacimmpenue, Temio- u sekTporpoBogHocTs [IKM. OcobenHocTH 3aBucH-
Mocteit puzndecknx coiicTB [IKM OT Trna HanmoaHUTEINS ¥ pacpeieIeH s HAOJTHUTENEH B
KOMITO3ULIMOHHOM MaTepHaJle.

Hanokomnozumul. HanonHuTenn ¢ HaHOMETPOBBIM PAa3MEPOBBIM PAa3MEPOM YaCTHLL.
CrpyKkTypa U CBOMCTBa HAHOKOMITO3UTOB. HAaHOKOMIIO3UTHI ¢ HOBBIMH ONTUYECKUMM, JIEK-
TPOHHBIMH, MATHUTHBIMU, SJIEKTPUYECKUMH U Ap. GYHKUUSAMH C IPUMEHEHUEM YTIIEPOIHBIX
HaHOTPYOOK, (yJIJIEpEHOB, METAJIIIOB U OKCHJIOB METAJIJIOB.

Tonsmue o npumenenuu nonumepos u I[IKM B pyHKIMOHAIBHBIX U MHTEIUIEKTYTbHBIX
(smart) crpykrypax. [loaumepHble MaTepHalibl, IPUMEHSEMBbIE JUIS HX MOTYyYCHHS: CBSA3b MEXK-
Iy UX KOMIIOHOBKOM, BHEIIIHUMHU BO3JIEHUCTBUAMHU M OTKIMKOM. CEHCUTHBHBIE U aJalTUBHBIE
CTPYKTYpPbI ¥ TIOJMMEpPHBIC MaTepUaibl I HUX. TepMo — U (POTOXpPOMHBIE, XMMOTPOHHBIE,
TEH304YYBCTBUTEIBHBIE U Ip. Marepuaisl Uisl UHTEIUIEKTYaIbHbBIX CTPYKTYP.

4.4. MeToabl uccJieI0OBAHNS MOJUMEPOB U NMOJMMEPHBIX KOMIIO3HUIIMOHHBIX MaTepua-
JIOB
Oco0OeHHOCTH TpPUMEHEHUS (PU3NYECKUX METOJOB /JIsi HM3YyUYEHUS CTPYKTYpbl H

CBOICTB OJINTOMEPOB, MOJIMMEPOB, TOJIMMEPHBIX MAaTEPUATIOB U MOJUMEPHBIX KOMIIO3UTOB.
MeTtonbl 00pabOTKH SKCIIEPUMEHTAIBHBIX JAHHBIX: M OINpeAeNieHue JOCTOBEPHOCTH MOITY-
YEHHBIX PE3YyJIbTATOB: JIOBEPUTEIBHBIN MHTEPBAJl, OTHOCUTEIIbHAS U a0COJIOTHAS MOTPEII-
HOCTH U3MEPEHHM.

OKCIIEpUMEHTAIIBHBIE METO/IbI UCCIIEJOBAHUS CTPYKTYpPbl MAaKPOMOJIEKYJI B pacTBOPE
(BUCKO3UMETpHUSI, CBETOPACCESIHHE, CEIUMEHTAIS, JBONHOE JIyYETPEIOMIICHHUE).

Cnexrtpockonus nomumepos: UK, MHIIBO, KP. Crneuuduka MeTogoB M 3amauu,
penaeMple C X IPUMEHEHUEM.

@D1yopeCEeHTHBIN aHaIU3 ITOJIUMEPOB.

OJIEKTPOHHBIN U SACPHBIA MapaMarHUTHBIA pe3oHaHChl. CylnIHOCTh METOJOB, aIla-
patypa, objacTu npuMeHeHus. Meto cnmuHOoBOM MeTkH. SIMP BBICOKOTO M HU3KOTO pas-
peLIEHHUS.
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Tennodusnueckue Metoawl. Jumatomerpus. uddepeHnuanbHbIi TePMHUUESCKUN

aHaJIn3. KaJ'IOpI/IMeTpI/I‘IeCKI/Ie MCTOJBI.

Macc-cniektpometpusi. CylmHOCTh METOAQ, almaparypa, odjactu npuMeHnenus. Bpe-

MA-TIPOJICTHAA MAaCC-CIICKTPOMCTPUA.

PeHTreHoCTpYKTYpHBI aHajau3 MoJMMepoB. V3yueHue pa3MepoB M OPHEHTALUU

YHOpAAOYCHHBIX obOnacreii KPpUCTAJUIMICCKUX TMOJIMMECPOB. bonpime Nnepruoabl B MMOJIUME-

pax. Crenuduka uccienoBanus cmeceit monmumepon u [TKM.

Orntuueckas ¥ JIEKTPOHHAST MUKPOCKOIIHSL.

DU3UKO-MEXAaHNYECKNE METOIBI. T€pPMOMEXAHUYECKUI METOI.

Hepazpymaromue metoasl ucciaeaoanust [IKM.

JnHamuyeckue MeTonbl. [JuanekTpudyeckas 1 MEXaHUYECKask CIIEKTPOCKOMUA.
DnekTpodu3nyecKrue METOIbl UCCIEA0OBaHUs CBOUCTB nmojuMepoB u [TKM.
TyHHeNbHas MUKPOCKOTIUS.

[Monsiporpadus u ApyTrue IMEKTPOXUMHUIESCKIE METO/IBI.

TpancnopTHbIE METOABI ISl KMCCIENOBaHHS ToauMepoB. OOpalieHHas W Telb-

POHUKAFOIIAsi XpoMaTorpadus.

akrw

o

9.

Oco0eHHOCTH METO/I0B UCCIIEIOBAHUSI HAHOKOMITO3UTOB U UX UHTPEIUEHTOB.

3. Pexomenoyeman numepamypa
(xupHBIM MIPU(GTOM BbIJC/ICHA OCHOBHAS JIUTEPATYPA)

McCrum N.G., Read B.E., Williams G. Anelastic and Dielectric Effects in Polymeric
Solids. Wiley, 1967, 617 c.

Strobl G. The Physics of Polymers: Concepts for Understanding Their Struc-
tures and behavior. Springer, 2007, 518 p.

AHanutruyeckas Xxumus noaumepon. M. 1-3 ku. 1963-1966

baprenes .M., ®penkens C.A. @uznka noaumepos. 1990, 430 c.

baprenes I'.H., bapreneBa A.I'. Penakcairionnsie cBoiicTBa moiumepoB. M.: Xumusl.
1992.

Bunorpanos I'.B., Mankun A.S. Peonorus monumepoB. M.: Xumus. 1977.
Bunorpagosa C.B., BacueB B.A. IloiukoHIeHCAIIHOHHBIE NPOLECCHI M MOJINMe-
pbl. M.: Hayka, 2000.

Bonpskenmreitn M.B., Kondurypammonnas cratuctuka moduMepHbIX memed, M.-JI.,
1959.

Bonsdcon C.A., bepaun A.A., Ommvsn B.I'., Enukononos H.C. Ilpunnumnel co3na-
HUS KOMIIO3UILIUOHHBIX MOJUMEPHBIX MaTepuasioB. M.: Xumus. 1990.

10.Bynnepnux b. ®usuka makpomosekyir. M.: Mup. 1978.
11.T'onoBckuii F0.K. Temnodpusuka noaumepo. M.: Xumus. 1983.
12.T'pocGepr A.1O., XoxnoB A.P. Cratuctuueckas (usrka Makpomousekys. M.: Hayka,

1989, 342 c.

13.I'yoxun A. H. Dnexrpersl. M.: Hayka, 1978. 192 c.
14.Tynme B.E., KynesueB B.H. Ctpykrypa ¥ MeXaHHYECKHE CBOMCTBa IOJUMEPOB. M.:

Bricmas mikoma. 1979.

15. /Iparo P. ®usnueckue meToasl B xuMuu. M.: Mup. 1-2 T1. 1981.
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16.MBanueB C.C. Pagukanbhas monumepusanms. JI. Xumus. 1985.

17.Apxaxk B.A. Apxurexktypa noaumepon. M.: Hayka, 2012, 368 c.

18.Kaym I'. Paspymenune monumepos. M.: Mup. 1981.

19.Kupees B.B. Boicokomoeky.asipabie coequnenns. M.: FOpaiit, 2013, 602 c.

20.Kynesunes B.H. Cmecu monmmepos. M.: Xumust. 1980.

21.JTunaros 10.C. dusnyeckas XUMUS HAIOJIHEHHBIX MOAMMeEpoB. M.: Xumus, 1977,
304 c.

22 Jlymeiikun I'. A. Tlomumepnbie snektpersl. M.: Xumust. 1984, 184 c.

23.0ynuan JIx. OCHOBBI XUMHH TOaUMeEpPOB. Ilep. ¢ anri., M.: Mup, 1974.

24 1Inat> H.A., JlutmanoBuu A.JI., Hoa O.A. MakpoMoOJIeKyJISIpHbIE peakiuu. M.:
Xumus, 1977 — 256 c.

25.ITomoraitio A.Jl., Pozendepr A.C., Yoasux U.E. HanouyacTuubl MeTaLIOB B
nojumepax. M.: Xumus. 2000.

26.TIpakTrKyM 10 XUMUK U (PU3MKe TMoIMMepoB, nox pen. Kypenkosa B.®. M. Xumus.
1995

27.PoruxoB A. A., BoiinoB B. I'. DiekTperHblii 3Q(peKT B CTPYKTYpax moJIuMep—
Meta/ui: Monorpadgus. CII6.: U3a-Bo PI'TTY um. A. U. I'epuena, 2000, 250 c.

28.Caxun B.W. Dnekrpuyeckue cBoiicTBa monumepos. JI.: Xumus, 1977, 191 c.

29.CemunxoB 10./1. Beicokomoiexkyasipubie coenunenusi. M.: UI[ "Axaxemmusn',
2003, 367c.

30.Tarep A.A. ®u3uKo-XuMUs MOIUMEPOB. M.: Xumus. 1978.

31.Tyros U.N., Koctpeikuna I'Y. Xumus u pusnka monumepos. M.: Xumus. 1989.

32.®entke M. X¥MUYECKHE PeaKIMy moauMepoB, M.: Xumus. 1989.

33.®nopu I1. CratucTuueckass MeXaHWKa IEMHBIX MOJIEKYJ, mep. ¢ aHmL, M.: Mup,
1971.

34.XoxsoB A.P., Kyuanos C.HU. Jlekuun mo (pu3NIECKOil XUMHUH MOJUMepoB. M.:
Mmup. 2000.

35.110yp A.M. Beicokomoutekyisiptbie coenuaenns. M.: Boiciras mkosna. 1981.

36.9nexrpersl / ITox pen. Cecciepa I'. M.: Mup. 1983. 487 c.

37.9uuuknoneaus noauMepos. M.: Cos. Dauukinoneaus. 1 -3 tr. 1972-1978.

4. Dnexmponnsie pecypcol

v’ Dnextponnas  tardpopma wm3marensctBa  American  Chemical — Society
http://www.pubs.acs.org

v’ DeKTpoHHas nnatdopma M31aTeIbCTBA Taylor&Francis -
http://www.informaworld.com

v' DnexTponHas matdopma uzgarensctsa - http:// www.scitation.aip.org

v’ DnextponHas mwiargopma um3martensbctBa Royal  Society of  Chemistry
http://www.rsc.org

v’ DIeKTpOHHAsA mwiatgopma W3/1aTeNIbCTBA WILEY-BLACWALL
http://www.interscience.wiley.com

v' Dnextponnas miatdopma uzaarenscrea SPRINGER - http://www.springerlink.com

v Ilnardopma Hay4HOU AIIEKTPOHHOMU OoubmuoTeKu e-Library.ru -
http://www.elibrary.ru

v’ DnekrponHas miardopma usnarenscra Elsevier - http://www.sciencedirect.com
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v' DnextponHas twiardpopma usnarensctea Elsevier - http://www.scopus.com (Pede-
PaTHUBHO-TIOMCKOBAs 6a3a JaHHBIX SCOPUS)

5. Kpumepuu oyenku

— Bce Bompoch! pacKpbIThl OJHOCTHIO;

— OOyuaronuiicst BajeeT OCHOBHBIMHU TEOPUAMH U ITyOOKO MOHUMAET UX
COIEPIKAHUE;

— Mmeet sicHOE TIpeICTaBIEHUE CBSI3U TEOPUHU U ITPAKTUKH B PaMKax u3Jjarae-
MOI0 MaTepuaa;

— YBepeHHO BiaJeeT HeOOXOAUMBIMU METOIAMU PEIICHUS] KOHKPETHBIX 3a-
7124, MOKET MPOUJUTIOCTPUPOBATH OCHOBHBIE MOJIOKEHUSI TEOPUU KOHKPET-
HBIMH IIPUMEPAMU;

— SICHO 1 4ETKO JaeT OCHOBHBIE ONpeIe/ieHUs. BiiageeTr TepMUHOIOTHYECKUM
Y MIOHSITUMHBIM allapaToM;

— Pa3BepHyTO OTBEUYAET HA JONOJIHUTEIBHBIE BOIIPOCHI.

OTJIMYHO

— Bonpocsl pacKpseITHI 0 CYIIECTBY;

— OO0yuaronuiics B eJI0M BIaJEET OCHOBHBIMU TEOPUSIMH U TOHUMAET UX
co/ep>KaHue;

— MmeeT ob1miee mpeacTaBieHue O CBSI3U TEOPUU U MPAKTUKHU B paMKaX M3Jia-
raeéMoro MaTepuala;

— Bnageet B 11e1oM HE0OOXOAMMBIMU METOAaMHU PEIICHUS KOHKPETHBIX 3a]1ad,
MOYET MPOUJITTFOCTPUPOBATH OCHOBHBIE MTOJI0KEHUS TEOPUH KOHKPETHBIMU
MPUMEPAMU;

— B nocrarounoi Mepe BlIaJ€eT MOHATUMHBIM U TEPMUHOJOTMYECKUM arIia-
parom;

— MmeeT 3aTpyAHEHMS IPU OTBETE HA JIOTMOJHUTEIIbHBIE BOIPOCHI.

Xopouro

— Bonpockl pacKpsIThl, HO HE OJIHOCTHIO;

— Cnaboe NOHUMAaHUE CBSI3U TEOPUU U NMPAKTHUKU;

— OOyyaronuiicst MOXeT NPOMILTIOCTPUPOBATH OCHOBHbIE TIOJIOKEHUS TEOPUU
KOHKPETHBIMH IIPUMEPaMH, HO UMEET 3aTPYAHEHUS IIPU PELLIEHUN HEKOTOPBIX
3a1ay;

— OOyyaronuiicst He JEMOHCTPUPYET YBEPEHHOT'O BIaACHUSI TOHATUHHBIM U
TEPMHUHOJOTMYECKUM aIapaToM;

— JlonosHUTENbHBIE BOIIPOCHI BBI3BIBAIOT 3aTPYAHEHHE.

Y 10BJI€TBOPUTEJIHLHO

— bonpiias yacTe BOIIPOCOB HE PACKPBITA;

— OOyyaronuiicst He MOXKET MPOWIITIOCTPUPOBATH OCHOBHBIE TIOJIOKEHUS TEO-
pUU KOHKPETHBIMU IIPUMEPAMU, HE MOXKET IPUMEHUTH TEOPUIO IIPU PELICHUN
KOHKPETHBIX 3a/1a4;

— HeT 0TBETOB Ha JONOJIHUTEIBHBIE BOIIPOCHI.

HeynoBierBopureabHO
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