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1. BUJbl YYEBHOM JEATEJIBHOCTH, ClIOCOB U ®OPMbI EE ITIPOBEIEHUA,

TPYJOEMKOCTb JUCHUILJINHBI

Bunpl yueOHOI AEATETHHOCTH: ayTMTOPHBIC 3aHATHS - 1 3a4eTHas eNUHUIIBI TPy
(36 wacoB), camocrosTenbHast pabora — 9 3adeTHbIX eauHUIl TpyAa (324 gaca), Bcero — 10
3a4eTHBIX eauHuIl Tpyaa (360 gacos).

dopma MpoBeCHHS ayAUTOPHBIX 3aHATHI — JICKIIUU ¥ KOHCYJIbTAIIHH.

B paMkax YacoB caMOCTOATEIbHOH pabOThl IO YKa3aHUIO TIPEIoaBaTels
acHUpaHThl MPOPadATHIBAIOT TEMbI U OCBAaUBAIOT TEOPETUUYCCKHUE BOMPOCHI, H3IaracMbie B

JICKOUOHHOM KYPCC, a TAKXKC CaMOCTOATCIIbHO U3YYarOT APYI'C BOIIPOCHI IIPOrpaMMBbI.

DopMOH TEKYIIETO KOHTPOJIS SIBIIACTCS 3a4eT.
DopMOI TPOMEKYTOUHOM ATTECTALMH SABJISICTCS KAHAUIATCKAN SK3aMEH.

2. IIEPEYEHD IVIAHUPYEMBIX PE3YJIbTATOB OBYUYEHUS

B pesynbrate 0CBOCHHS TUCIUTIIUHBI BRITYCKHUK JTOJDKEH 00J1a1aTh CIeIYIONTUMHI

KOMITIETEHIIUSIMU:
2.1 YHuBepcajibHbIe KOMIICTEHIIUN:

>

>

CIIOCOOHOCTh K KPUTHYECKOMY aHAJIM3y U OIEHKE COBPEMEHHBIX HayYHBIX
JTOCTHKEHUH, TCHEPUPOBAHUIO HOBBIX UJCH MPU PEIICHUH HCCIIEI0BATEILCKUX U
NPaKTUYECKUX 33724, B TOM YHCIIC B MEXAUCIUILTHHAPHBIX oOnacTsx (YK-1);
CIIOCOOHOCTh MPOEKTUPOBATh U OCYUIECTBIIATh KOMILJIEKCHBIE HCCIEAOBAHMS, B
TOM YHCIIE MEXIUCIUTIIMHAPHBIE, HA OCHOBE I[EJIOCTHOTO CUCTEMHOT'O HAyYHOT'O
MHUPOBO33PEHMSI C MCIOJIb30BAaHMEM 3HAHUU B 00JacTH uUcTOpuu U (uiocopuun
Hayku (YK-2);

CIIOCOOHOCTH TJIaHUPOBATH u pemiarb 3aauu CcOOCTBEHHOT'O
poeCCHOHAIBHOTO M TUYHOCTHOTO pa3Butus (YK-5).

2.2 O6me-npogeccuoHaIbHbIEe KOMIIETEHIUH:

>

>

CIIOCOOHOCTBIO CaMOCTOSATEIBLHO OCYIIECTBISATh HAYYHO-UCCIIEIOBATEIHCKYIO
NEeSATeTLHOCTh B COOTBETCTBYIOIIEH  mMpodecCHOHANbHOW  00macTu  C
WCIIOJIb30BAHMEM COBPEMEHHBIX METOJIOB HCCIEIOBAaHUS W WH(OPMAIIMOHHO-
KOMMYHHKaIMOHHBIX TexHosorui (OITK-1);

TOTOBHOCTBIO OPTaHU30BaTh pabOTy UCCIIEIOBATEIHCKOTO KOJJIEKTHBA B 00JIaCTH
XMMHHU U cMeKHBIX Hayk (OITK-2);

TOTOBHOCTBIO K  TIPEMOAABATEIIbCKOW  JESATEIBHOCTH  TI0  OCHOBHBIM
00pa3oBaTeIbHBIM MPOrpaMMam Beiciiero oopasosanus (OITK-3).

2.3 IlpodeccuoHaIbHbIE KOMIETEHIUM:

>

CIIOCOOHOCTh COOMpAaTh W AaHAIU3UPOBATH MHPOBBIE HAy4YHbIE 3HAHUS O
(GyHIaMEHTAIbHBIX OCHOBAaX COBPEMEHHOH XHMHHU BBICOKOMOJICKYJISIPHBIX
COCIMHEHUN M (POPMYIHPOBATh HANIPABICHHUS CAMOCTOSITEIBHBIX MCCIEAOBAHUI
(TIK-1);

BJIQJICHUE OCHOBAMH COBPEMEHHBIX METOJOB JKCIHEPUMEHTAIBHON XUMHHU
BBICOKOMOJIEKYIISIpHBIX coenuHennit ([1K-2);

CIOCOOHOCTh 00001IaTh M aHAJIU3UPOBATH IONYYEHHBIE pe3yibTaThl U
MPEICTABIIATh UX B BUC HayuHbIX myonmkanui (ITK-3);



» CIIOCOOHOCTh K CHHTE3Y OJIMTOMEPOB, TOJMMEPOB M  COMOJIMMEPOB,
I[EJICHANIPABIICHHOMY PETyJMPOBAHUIO CTPOCHUS M MOAU(DUKAIMU (PYHKIIHHA
BBICOKOMOJICKYJISIPHBIX COCJUHCHUN (DU3NYECKUMHU M XUMHUYCCKHUMU METOIAMHU;
BBISIBJICHUIO W YCTAHOBJICHHIO 3aKOHOMEPHOCTCH JIMHAMHUKH  CTapeHUs
MOJMMEPOB M KOMIIO3UTOB, METOJOB CTAOMJIM3AIlMM WX CBOMCTB B YCJIOBHUSX
BHeIIHUX Bo3nercTBuit (I1K-4).

3. MECTO JUCIHHUAILIUHBI B CTPYKTYPE OBPA3OBATEJILHON TPOT'PAMMBI

HucuuiuivHa «BbICOKOMOJIEKYIISIPHBIE COEIUHEHMS» SIBIsieTC 00sA3aTeabHON U
BKiItoueHa B biok Ne 1 mporpammsel acivpaHTypbl, OTHOCSLIUIICS K BapUaTUBHOM YacTu
OCHOBHOH Ipo(eccuoHaIbHON 00pa30oBaTEeIbHONW MPOrpaMMbl BBICIIETO OOpa3oBaHUS —
IporpaMMbl  TIOATOTOBKM  HAayYHO-TIEAATOTHYECKHX KAApOB B  aCIUPAaHType IO
Hanpasiennto moaroroBku 04.06.01 Xumuyeckue HayKd, HalpaBIEHHOCTH (TPOQHIIb)
noarotoBku Beicokomonekymsipasie coenuuenus (02.00.06). OOyueHune mpoBOAHMTCS Ha
BTOPOM Kypce.

JanHas aucuMiinHa Oa3upyercs Ha 3HAHMUAX UM YMEHMSIX, BbIpaOOTaHHBIX MpU
MPOXOXKIEHUN OOLIMX MPO(PEeCcCHOHANBHBIX KypcoB «OpraHudeckas XUMHUA», «XHUMHUS
BBICOKOMOJICKYJIAPHBIX COCAMHEHUI», «DU3nuecKkne METObl HMCCIICIOBAHUS» B paMKax
MarucTepckoi mporpamMmsl 00pa3oBaHMS WM CHENMaJIUTeTa. BianeHueMm JaHHBIMU
3HaHUSMH M YMEHHUSMH YCTaHABIMBAeTCS B XOAE BCTYNHTEIBHBIX HCIBITAHUN B
acIHpaHTypy.

AcCnUpaHT JOJHKEH 00J1a1aTh HAaBBIKAMH CaMOCTOSITETFHOTO OCBOSHHS M3Y4aeMOTO
MaTepuaa.

B pe3ynbrare 0CBOCHHS AMCUMIUIMHBI ACHUPAHT JOJHKEH MOJIYYUTh JOMOIHUTEIbHBIC
3HaHUS, YMEHUS U HAaBbIKU. ACIIUPAHT JAOJKEH:

3uamo:
peaxIuy MoJIy4eHUs! OJJUTOMEPOB U BHICOKOMOJIEKYJISIPHBIX COEIMHEHUN;
XMMHIO TTOJTMMEPOB M MOJMMEPHBIX KOMIO3UITMOHHBIX MaTEPUAIIOB;
(GU3UKy MOJIMMEPOB U MOJUMEPHBIX KOMIIO3ULIMOHHBIX MaTEPHAJIOB,;
METOABl HWCCIEIOBAHHUS TIOJMMEPOB M TOJUMEPHBIX KOMIO3UIIHOHHBIX

VV VY

MaTepHaloB,
COBPEMCHHLBIC HAYKOMCTPHYCCKUC, I/IH(i)OpMaI_[I/IOHHBIG, INaTCHTHBIC MW MHHBIC

A\

0a3bl JaHHBIX Y 3HAHW,

» METOIbl HAy4YHBIX HCCIEAOBAaHWUN B OOJACTH XUMHH, TpaBWiIa TpeOOBaHUI

TEXHUKH 0€30MacCHOCTU NPU MPOBEACHUN XUMUYECKUX IKCIIEPUMEHTOB.
Bnaoemp:

» TIyOOKHMH, CIHEIHUAIN3UPOBAHHBIMM 3HAaHUSIMH, Ha OCHOBE KOTOPBIX
OCYIIECTBIISIETC KPUTHUECKUN aHaju3, OLEHKAa M CHUHTE3 HWHHOBAIIMOHHBIX
uueu,

» HaBbIKaMu cOopa, 00pabOTKM W CHCTeMaTu3aluu HHPOpPMALUKd MO TeMe
UCCIICZIOBaHUSI.



Ymemon:

» KPUTHYECKH aHAM3UPOBATH HAYUHYIO JIUTEPATYPY C MBI CAMOCTOSTEIIHHOTO
BBIOOpa HamNpaBJICHUS MCCIECIOBAHUSA, CaMOCTOSTEIBHO COCTaBIAThH IIJIaH
UCCJIE0OBaHUs; y4aCTBOBATh B HAYUHBIX JIUCKYCCHUSIX;

» OIpenensaTh HEoOXOJMMBIC CpeACTBA M METOABI  JUIS  BBINOJHEHUS
UCCJICOBAHUS; OIpPENEsATh HEOOXOJUMBIE Pecypchl (MaTepHalibHbIE U
HEeMaTepHaabHbIE) IJIs BHITOTHEHUS UCCIISIOBAHMUS.

4. COAEPKAHUE JUCHUATIINHBI

4.1. Peakuuu MoJiy4eHus OJTUTOMEPOB U BHICOKOMOJIEKYJISIPHBIX COeTMHEHUI

BbicokOMOEKyIISIpHBIE  COSIMHEHUs] KaK Hayka, OOBEKTaMH HCCIEeI0BaHHUN
KOTOPOW SIBJISIFOTCS. MAaKPOMOJIEKYJIBI CHHTETHYECKOTO W IMPHPOJHOTO IMPOUCXOKICHUS,
COCTOSIIIIME W3 MHOTOKPATHO MOBTOPSIONIMXCS CTPYKTYPHBIX CIUHUI], COCTHHEHHBIX
XHUMUYECKUMH CBSI3IMU W COJIEpXKAIlie B TJABHOW IEMH aTOMBI yIJIepoaa, a TaKKe
KUCIIOPO/Ia, a30Ta U CEePHI.

Krnaccudukanus u HOMEHKIATypa MOHOMEPOB, OJIMTOMEPOB U  TOJHMEPOB.
OcobeHHOCTH WX  XHMHYECKOro  crpoeHus.  CHHTETHYECKHE  OpraHUYecKue,
AIIEMEHTOOPTaHUIECKHE, HEOPTaHUIECKUE U TIPUPOIHBIC TIOJTHMMEPEI.

[lonuanucnepcHOCTh,  MOJICKYJSIpHAas ~ Macca,  CTEHCHb  ITOJIMMEPH3alliH,
MOJIEKYJISIPHO-MAacCOBO€ M MOJICKYJISIPHO-YHCICHHOE pPAaCIpe/elieHHe OJIMTOMEPOB U
noiauMepoB. CTepeoXuMust MOJTUMEPOB.

[MonuMepu3anuss ¥ CONMOJMMEPH3ALMUs: pPaJUKallbHAs, KATHOHHAs, aHUOHHAs H
MOHHO-KOOPIMHAIIMOHHAS,, OCOOCHHOCTH YKa3aHHBIX ITOJIMMEPHU3AMOHHBIX IIPOIECCOB.
[TonmmMepu3anusi B pacTBOpe, B Macce, B CYCIIGH3WH, B OMYIJbCHH, B TBepJou (ase.
TepmorHAMHKA TIOIMMEPH3ALUOHHBIX POIECCOB.

PapgukanpHas mommmepusanust W ee  MexaHm3M. CTpoeHHE MOHOMEPOB U
CIIOCOOHOCTh UX K TOJIMMEPU3AIlH, METOAbl MHULIMUpoBaHMs. KuHETHKa paauKaibHON
NOJMMEPHU3aLUH B YPaBHEHHE CKOPOCTH MOJIMMepU3alii. BiusHue pa3inyHbiX (akTopoB
Ha MOJICKYJISIPHYIO MacCy M MOJIEKYJIIPHO-MAaccoBoe pacrpeseicHue nonumepa. [lonstue
O JUTMHE KHHETUYECKOM [IeIH.

WHruOuTopsl W PeryssiTopbl  paJuKalbHON  nonuMmepuzanun. OOpatumoe
uHruOupoBanue. PajqukanbHas MOTMMEpH3aNus MPH TIyOOKHX CTEIEHSX IPEBPAaIICHUS.
[enb-3¢dext. CrocoObl MpoBeleHNsT paJAUKAIBLHOM MOJMMEPU3alMi: B Macce, pacTBOpE,
TBepIOi (hase, B CycrieH3HAX.

DOMyJIbCHOHHASI TIOJIMMEpU3alUsl M €€ OCOOCHHOCTH. KWHeTHKa W MeXaHW3MbI
OMYJILCHOHHOM MOJTMMEPH3ALIIH.

Comonumepusanus, €€ MeEXaHH3M H OCHOBHBIC 3aKOHOMEPHOCTH. YpaBHEHHE
cocraBa comosumepa. KOHCTaHTBI comonuMepu3anuu U ux Qusndeckuit cmpici. CBs3b
CTPOEHHSI MOHOMEPOB C MX PEAKIMOHHOW CIOCOOHOCTHIO. BimsiHue cpejbl, NaBiIeHUS U
temneparypsl. Cxema Q- Andpes u Ilpaiica. Cratuctuueckue, NPUBHTBIE U OJIOK-
COTIOJIMEPHI.

WoHHasi, KaTHOHHAsT M aHWOHHAs, MOJMMepH3auus. PeakiMoHHAs CIOCOOHOCTD
MOHOMEPOB B HOHHBIX peaknusx. Karamu3atopbl M COKartaiu3aTtopbl. MeXaHH3MEI
npouecca. OOpa3oBaHMEe aKTHBHOI'O LIEHTPa, pocT U 00peiB 1enu. CKopocTH
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37eMEeHTapHbIX peakunii. CKOpOCTh MPOLIECCOB KATUOHHON U aHMOHHOM MOJUMEpHU3allui,
BIIMSIHUE CpEAbl U TeMIEepaTypbl Ha KUHETUKY U TMOJUIUCIEPCHOCTh OOpa3yIolIUXcs
nosmmmepoB. [Ipumepbr oO6pazoBaHus ">KUBBIX" OJIMMEPHBIX IIETIEH.

Cononumepu3saiiusi, KATHOHHAS U aHHOHHASL.

HNonHO-KOOpaAMHAIIMOHHAS TOJUMepu3alus U ee ocobeHHoctu. Katanuzatopsl
Hwurnepa-Harra. HNonHo-K0OpIMHALIMOHHAS MOJIMMEPU3ALIHS Ha JINTHEBBIX
KaTaJIn3aTopax.

MeTtauTOeHOBBIN KaTalu3, MEXaHU3M U KUHETHUKA PEaKLUM.

CrepeoperyisipHple  MOJUMEPbl M YCIOBUSA UX TNOJydYeHus. MexaHuszm
cTepeocnenupuIecKoil ToTUMEPH3AIUH.

[Monunpucoenuuenne. MexanuaM oOpa3oBaHusl MOJUYPETAHOB, MOJUKApOAMUIOB
Y SIIOKCUHBIX MOJIMMEPOB.

[TonukoHaeHcanys: paBHOBECHAs U HEpPaBHOBECHas. THUIbI XMMHUUYECKUX pEaKIUi
noaukoHaeHcanuu. OyHKIMOHATBHOCTH MOHOMEPOB, OJMIOMEPOB M €€ 3HA4YCHHE.
PeakirionHas crnocoOHOCTh (PYHKIIMOHATBHBIX TPYMIL.

PaBHOBeCcHass mnoNMKOHIEHCAUUMs W €€ MexaHu3M. KuHeTMka paBHOBECHOM
MOJIMKOHJEHCAlUUA. 3aBUCUMOCTb MOJEKYISIPHOM Macchl NOJMMEPA OT COOTHOIIEHUS
HCXOJTHBIX MOHOMEPOB; TIPABIJIO HEAKBUBAJIEHTHOCTH (DYHKIIMOHAIBHBIX TPy CrocoOb!
IIPOBEACHUS PABHOBECHOM MOJUKOH/ICHCAIINH.

HepaBHoBecHass monmukoHaecanusi. TwIbl HepaBHOBECHBIX peakmmii. CrocoOsl
MIPOBE/ICHNS HEPABHOBECHON MOJMKOHJEHCAMU. 3aKOHOMEPHOCTH HEPaBHOBECHOMU
MoJIMKOHIeHca. Mexdas3Has MoJIMKOHACH AW, MeXaHu3M peakiii U €€ OCHOBHBIC
3aKOHOMepHOCTU. HepaBHOBECHAs MOJMKOHACHCALIMS B pACTBOPE.

CoBMecTHas TMOJMKOHACHCALUSA M €€ XapaKTepHble OCOOCHHOCTH B Clydae
PaBHOBECHOU U HEPABHOBECHOM MOJIMKOHACHCALINN.

TpexmepHast MOJIMKOHJIEHCAITUS u ee 3aKOHOMEPHOCTH. Bnusaue
(GYHKIIMOHAJILHOCTH HMCXOJHBIX COEAMHEHUH. Pa3HO3BEHHOCTH MOJMMEPOB, MOIY4aeMbIX
METOAaMU MOJIMKOHICHCALINH.

CuHTE3 MOHOMEPOB U IMOJIMCOIPSKEHHBIX MOJMMEPOB HAa X OCHOBE, XMMHYECKOE
CTPOEHUE, MOJIEKYJISIPHASA U HAJAMOJIEKYJISIPHAS. CTPYKTypa TUIIHYHBIX MMOJUCONPSKEHHBIX
IIOJIMMEPOB: NOJIMAIIETUIICHA, MIOJINIUALIETUIICHOB, MOJIMAaHWJIMHOB,
noJin()eHUIIEHBUHUIICHOB, TIOJIMTHO(PEHOB U JIP., IIOHATHE 00 UX AIIEKTPOHHOU CTPYKTYpE.
CBs13b MEXIy METOJAMH UX CHHTE3a M CTPOCHUEM. XUMHUYECKAS] U IJIEKTPOXUMUUYECKas
MOIU(UKAIUS TTOJIMCONPSKEHHBIX MTOJIMMEPOB.

4.2. XuMusi NOJTUMEPOB U NMOJTUMEPHBIX KOMIO3HIIHOHHBIX MaTePHAJIOB

OcCHOBHbIE TIpU3HAKH PA3BETBICHHBIX MOJIMMEPOB M METOABl CHHTE3a, HX
KoHurypanusi (Ha YpPOBHAX 3BEHA, LENH, MPHCOCAWHEHUS 3BEHBEB, MPHCOCIMHEHUS
6510k0B) M KoHGpopManug. DakTopbl, ONpeeNsonne KOHPOPMAIMOHHBIE MEPEeXO/bl.
CrpykTtypHas MoauduKaluss U HaAMOJEKYJsapHas CTpykTypa. CBepXpa3BETBIICHHbIE
MOJIMMEPHI U ACHAPUMEPDI, UX CUHTE3 U OCOOEHHOCTU CTPOCHHUSI.

Cumreie monumepbl. TuUmbl CHIMTBIX MOJAUMEPOB. POPMUPOBAHHE TPEXMEPHBIX
CTPYKTYp B IIPOLIECCE CUHTE3a U XMMHUYECKHMX MpPEBpaIIeHU B MakpoMosieKyax. CiuTeie
KECTKOLEMHbIE M 3JacTUYHble NOAMMeEphbl. CTAaTUCTUCTUYECKUE METOAbl ONMCAHUS
MPOLECCOB 00pa30BaHUsl CHIMTHIX mouMepoB. [TapameTprl ceTok. OCHOBHbBIE 3aBUCUMOCTHU



MEXIy CTPYKTYpPHBIMH XaPAaKTEPUCTUKAMHU IPOCTPAHCTBEHHO CIIUTHIX MOJMMEPOB.
OOpa3zoBaHue MPOCTPAHCTBEHHBIX CTPYKTYp B 3JacToMepax M HMX JUHaMHKa. Buuasl
CIIMBAIOIINX areéHTOB W OCOOCHHOCTH CTPOEHHUS CETOK. BiusHWE THIAa MOMepeYHBIX
CBSI3€M HA MEXaHUYECKUE CBOKMCTBA CIIUTBIX 3JIACTOMEPOB.

Cmecu mnonuMmepoB. MCTHHHBIE M KOJJIOMJHBIE PACTBOPHI CMECEH IOJHUMEPOB,
MEXaHU3M CMEIICHHS U TUIBI (Pa30BBIX CTPYKTYP B CMECSIX MOIuMepoB. CMecH MOMMEpOB
KaK MAaTpHIBl JJIS TOJIYYCHHS TOJUMEPHBIX KOMIO3UIMOHHBIX MatepuanoB (ITIKM),
cnenuduka cuaresa [IKM ¢ nx npumenenneM. MHOTOKOMITOHEHTHBIE CMECH TTOJIMMEPOB.

[IpupoaHbie TOJIMMEPHI U UX Pa3HOBUIHOCTH, METOAbI BBIICIICHUS U3 TTPUPOJTHOTO
CBIpbSl W UACHTH(PUKAINUU, METOABl Momudukarmu. llemrono3a, XuTHH, XUTO3aH U UX
Mpo3BoAHbIE. [[puMeHeHrne NpUPOIHBIX TOJTUMEPOB.

Xumudeckas MomuuKays noauMepoB. OCHOBHBIE 3aKOHOMEPHOCTH MOIU(DUKAITIN
MOJIUMEPOB. PeakimoHHass CHOCOOHOCTh (DYHKIMOHANBHBIX TPYII MaKpOMOJICKYJT U
HU3KOMOJIEKYJIIPHBIX ~ coeMMHEeHWH. O¢GdekThl menmd W COCEOHEW  TPYIIIBI,
KoH(puryparmonasie 1 KoHGopmarmoHHbie 3¢ hekThl. Peakinu 3aMelieHus: B TOJTUMEPHOM
uenu. BausiHue ycioBHil Ha KMHETUYECKHUE 3aKOHOMEPHOCTH U CTPOEHHUE OOpa3yIOIIUXCs
nonumepoB. KoMno3unmonHas HEOAHOPOAHOCTh. Peakiiuu CTpyKTypUpOBAHUS OJIMMEPOB U
uX 0coOeHHOCTH. V3MeHeHWe CBOWCTB TOJIMMEPOB B pE3YNbTaTe€ CTPYKTYPHUPOBAHUS.
MexMoneKyasipHble  peakiuu U oOpa3oBaHHWE  TPEXMEPHBIX  CeTOK.  Peakmum
MPUCOEANHEHUS, OTLIEIUVIEHUS U U30MEPU3ALIIH.

Knaccudukamms mTOTUMEPHBIX KOMITO3UIITMOHHBIX MAaTEpUaJiOB W  IMOJIMMEPHBIX
HAaHOKOMIIO3UTOB. Bunbl MaTepuanos: noaumep-noinMepHssie cMecu, ITIKM, apmupoBanHbie
HENPEPHIBHBIMU,  KOPOTKMMM  BOJOKHAMHM M IUIACTUHYATHIMU  HAMOJHUTEISIMU,
nucriepcHoHanosHeHHbie [ IKM, nenonosmmmepsl, MHOrokoMrioHeHTHbIE [TKM.

BomnokHooOpasyroiye moauMepbl B BOJOKOHHBIE MTOJIMMEPHBIC KOMIIO3UTHI, METO/IbI
MOJIyYEHUS U CTPYKTYpa.

Tun, ¢opMa U OCHOBHBIE CBOWCTBA apMHUPYIOIIMX HATOJHUTENCH: HENpPEpPHIBHBIC
CTEKJISIHHBIC, YTIIEPOIHbIC, OOpHBIEC, OpraHuYecKre u 1p. BolokHa, HUTH, KT'yThl, POBUHTH,
JIEHTHI Y TKaHU; KOPOTKUE BOJIOKHA, MAThl U3 HUX; HAMIOJHUTEIN MIOCKOCTHON CTPYKTYPBI.
DU3HKO-XUMHS IOBEPXHOCTH HAIOJIHUTEIIEH.

Tunel ¥ cBOMCTBAa MaTpull (TEPMOIUIACTHYHBIE W TEPMOPEAKTUBHBIC IOJIMMEPHI,
MOJIUMEP-TIOJIMMEPHBIE CMECH).

MeTobl MOTy4YEHUs MOTUMEPHBIX KOMITO3UIIMOHHBIX MaTEPUAJIOB.

MexdasHble SBIICHUS Ha TPaHUIAX pa3jesia MoJUMEP-TIOJIMMED, ITOJTUMEP-TBEPI0e
Teno. Aaresusi. Bimusaue Gopmbl, XMMUYECKOTO U (PU3HUYECKOTO COCTOSIHHS ITOBEPXHOCTH Ha
ceoiictea [IKM. Amnmpersl. Meroabl XuMUYeCKOM #  (u3udeckord Moaudukauu
KoMIioHeHTOB [IKM.

HanokoMmno3uTel. TUnbl MHIPEIUEHTOB, MaTEPUAIIBI U METObl, IPUMEHSIEMbIE TSI
MOJTyYeHHs] HAHOKOMITO3UTOB. (OCOOEHHOCTH WX TIONYYeHHS W OCHOBHBIE CBOICTBa
HaHOKOMITO3UTOB.

OCHOBBI TEXHOJIOTUS MOJUMEPOB U MOJUMEPHBIX KOMIO3ULIUOHHBIX MAaTEPUAJIOB.
Metoapl MOMyYEeHHS HAIMOJIHUTENEH, MX (QpaKIHMOHMPOBaHHE M 00pabOTKa, CIOCOOBI
COBMEIICHUS (PYHKITMOHABLHBIX WHTPEIUEHTOB M TIOJUMEPHBIX MATpHUIl. TEXHOIOTHS
nepepadboTku noaumepoB 1 [TIKM B momynpoayKThl U U3ACIHS.
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TpaguuMOHHBIE U HOBBIE OOJIACTH NMPUMEHEHUS OJIMIOMEpoB, NoiauMepos, IIKM u
HAaHOKOMIIO3UTOB IIPY PEILICHUN HAYy4YHBIX U TEXHUYECKUX 33]1a4.

JlecTpyKuusi MOJIMMEPOB M KOMIIO3MLMOHHBIX MarepuanoB. (OCHOBHBIE BUbI
JIECTPYKIMU: XUMHUYECKast, TEPMHUUYECKasi, TEPMOOKUCIUTENbHAS, (DOTO- M MeXaHUYeCKasl.
Crapenue nonuMepoB. CraOunuszalys BbICOKOMOJIEKYJISIPHBIX coenuHeHuil. Kunertuka
MEXaHOJECTpyKUMN nosmMepoB. llpenen  mexaHomecTpyKuMM UM IPUYUHBL €TI0
cyuiectBoBanus. IIoHATHE O CTOMKOCTM MONMMEPOB M KOMIIO3ULMOHHBIX MAaTEpUAIOB K
BHEIITHUM BO3JICHCTBHUSIM.

I'oprouects nomumepos u IIKM. OcHOBHBIE ITPOLIECCHI, TPOTEKAIOIIME TIPU TOPEHUU
B KOHJICHCUPOBAHHOU ¥ Ta30BOH (a3ax. MeTo1pl CHIKEHHUS ¥ TIOBBIIICHUS TOPIOYECTH.

Bropuunas nepepabotka mnonumepoB u IIKM, ocHOBHbIE TEHAEHUUH WU
COBPEMEHHOE COCTOSIHUME. OKOJOTMYEeCKHME NpoOJIeMbl BTOPUYHOM mepepaboTKu
noaumepoB u [TKM.

4.3. ®u3uKa noJUMepoB M MOJTUMEPHBIX KOMIIO3ULIMOHHBIX MATEPHAJIOB

Kongopmayuonnas cmamucmuxa nonumepnvix yeneu. Koudurypauus wu
KoHpopMaIysi ~ MaKpOMOJIEKYIL. OcHOBHBIE =~ MOJEIM  MOJMMEPHBIX  Leneil:
CBOOOJTHOCOUJICHEHHAsl LeNb, LEeNb C (PUKCUPOBAHHBIMU YyIiaMHU. XapaKTepUCTHKU
pa3MepoB M (QOpMBI MOJIUMMEPHBIX Lieneld. BHyTpeHHee BpalleHME M MOBOPOTHAs
uzomepusi. Ilomumepsl ¢ xupaibHbIMH LeHTpamMu. KoHdopmanus makpomoniekyn u
KoH(popmanroHHas sHeprus. CTepeoperyasipHOCTh U MUKPOCTPYKTYpa HEMHBIX MOJIEKYI.

I'mGkocTh MONMMEpPHBIX LENe M ee XapaKTepUCTHKH. TepMoauHaMudecKas U
KMHETUYEeCKas THOKOCTh MaKpoMoJieKyJ. biamxkHue u nanbHue B3auMmozeicTaus. Pasmepsl
U (OpMBI peasIbHBIX IEMHBIX MOJIEKYJ M UX dKCIIepUMEHTanbHoe onpezeneHue. [lonarue
O CTAaTUCTUYECKOM CEIMEHTE.

Buvicokomonexynapuvie coedunenus 6 pacmeope. XapakTep B3aUMOJCHCTBHS B
pacTBopax IOIMMEpoOB. TepMoaMHaMMKa pacTBOpPOB mnoauMepoB. Teopus daopu-
XarruHca. O-temmepatypa. OObemubie 3(dexTsl. KoHIEHTpHpOBaHHBIE PaCTBOPHI
nosmMepoB.  Da3zoBble  quarpaMMbl  [IOJIMMEP-PACTBOPUTENb. [ 'MapoauHamMudeckue
CBOICTBa MakpoMmoJjeKysa B pactBope. Juddysus mMakpomosekyna B pactBope. MeToibl
(bpakMOHUPOBaHUS NOJIMMEPOB. PacTBOphI monuanekTpoanToB. [lonuMeps! Kak MaTpHILIbI
JUISL TBEPABIX JIEKTPOJIUTOB. IOHOMEDBL.

Qusuueckue U gazogvle  COCMOSAHUA ~ NOIUMEPOS.  CTEKI000pa3Hoe,
BBICOKODJIACTHYECKOE M BS3KOTEKyuee. AMOPQHBIE M KPHUCTALINYECKHE IOJIUMEPHI.
da30Bble NEPEXObl, MEXAHU3M KPUCTAIUIM3ALMM W ILIABICHUS KpPUCTAJUIOB. BinsHue
CTPYKTYpPBHI M BHEITHUX BO3JCHCTBUN Ha (Pa30BHIE MEPEXO/IBI.

Cmpyxkmypa u ceoiicmea nonumepuvix cmexoi. COBPEMEHHBIE IIPEICTABICHUS 00
aMOpP(pHOM COCTOSSHUM M CTPYKType CTeKJI000pa3HbIX mnoiauMepoB. CrTekiaoBaHue
IIOJIMMEPOB M METOJbI €ro onpenenacHus. Teopun CTeKiIoBaHus. SIBiIeHNE BBIHYKIECHHOU
anactuaHocTu. [Ipupona Gonbimux nedopmanuit u gepopmanuil B 00J1aCTH KPUOT€HHBIX
TEMIIEpaTyp.

Bvicoxkoanacmuueckoe cocmosinue. OCHOBHBIE CBOMCTBA BBICOKOXJIACTHYECKOTO
coctosHuA noauMepoB. CraTucTuyeckas Teopust nedpopManun Makpomosekyi. CeTouHas
TEOpUs  BBICOKOZJIACTUYHOCTH. (OCHOBHOE  ypaBHEHUE  KHUHETHYECKOM  TEOpUHU



BBICOKORJIACTHYHOCTU. TepMoauHamMuka JaedopMali  3JacTOMEepoB. Tepmoympyras
uHBepcus. Termnoble 3¢ dexTsl npu nedpopmanuu. Kpucrammmzanus 351acToMEpOB NpU
nedopmaruu.

Baszkomekyuee cocmosnue u OCHOBbl peonio2uu NoauMepos. 3aKOHOMEPHOCTH
TE€YEHMsI PacCIUIaBOB IIOJIMMEPOB, KPUBBIE TEUCHUS, 3aKOH TEUCHUS, MEXAHM3M TECUCHUS.
OHEeprust U 3HTPOIHUS BA3KOTO TEUEHHUS, UX 3aBUCHUMOCTh OT MapaMeTPOB MOJEKYISIPHON
CTPYKTYpbl W OT HamNpsyKEHUs CIOBHUra. 3aBUCHUMOCTb TEIUIOTHI AaKTUBAaLlUU  OT
Temneparypsl. HbIOTOHOBCKas BSI3KOCTb, METOJbl ONPEIEICHUS U 3aBUCUMOCTH OT
MOJIEKYJIIDHOM  CTPYKTYpPbl M MOJIEKYJSIDHOM MAaccChl IIOJIMMEpa, TEMIEPATypBhl.
Ypasuenue Bunbamca-Jlannena-®eppu.. [IpouHOCTHBIE XapaKTEPUCTUKHU PACILIABOB.

Cmpykmypa u ceoticmeéa KpUCmaiiuyeckux noaumeposg. YCioBUs 00pa3oBaHUs
KPUCTAJUNIMYECKOTO COCTOSIHUS B nonumepax. OCHOBHbIE THUIBI KPHUCTAUIMUECKHX
CTPYKTYpP MAaKpOMOJIEKYyJl. YTaKoBKa IEMHbIX MOJIEKYyJ B Kpucramiax. Mopdosorus
KpUCTAJUIMYeCKuX monuMepoB. Jlamemmsipusie kpuctamisl. Cdeponutsl. Kpucramisr c
BBIIPSMIICHHBIMU LieTsiMU. CTENeHb KPUCTAUIMYHOCTH W METOABl €€ OIpEAeiICHUs.
JlepexTsl MOJMMEPHBIX KPHUCTALIOB W WX mpupoja. l[lomumepHble MOHOKPHCTAILIBL.
Kpucrammmsanys 1 IUIaBJIeHAE NOJIMMEPOB, METObI UccienoBanusa. Kpucrammsanus us3
pa30aBIEHHBIX PAaCTBOPOB M PacILIaBOB. 3apojblico0pa3oBanue u pocT. Kunernueckas
Teopusd Kpuctaummsauuu. IlepBuuHas UM BTOpHYHas KpucTaumsauus. YacTtudHoe
TUIaBlieHne M pekpuctammm3amus. OTxur nonumepoB. OCOOEHHOCTH KPHUCTAIUIA3ALNN
IIOJINMEPOB B MOJUMEPHBIX KOMIIO3UTAX.

Kuokokpucmaniuueckoe cocmosinue noaumepos. bavkHUI U JaTbHUNA TOPSAIOK.
Tunsl CUMMETPHH. Meszomopdubie COCTOSIHUS. Ob6nactu IPUMEHEHUS
KUJAKOKPUCTAIUIMYECKUX OJMMEPOB.

Opuenmuposannoe cocmosinue noaumepog. OCOOEHHOCTH OPHEHTHPOBAHHOTO
cocrosiHus nonuMmepoB. CTpoeHME U CBOWMCTBA OPUEHTUPOBAHHBIX IOJIMMEPOB.
CrpykrypHble Mogenu. OCHOBHBIE METOIbI OPUEHTALIMY ITIOJTMMEPOB U METO/IbI OLICHKH.

Mooenuposarnue MONEKYIAPHOU U HAOMONEKVAAPHOU CMPYKmMYp OIUTOMEPOB,
IIOJIMMEPOB U COINOJIMMEPOB B PACTBOpaxX, PacIlaBax W IOJMMEPHBIX TBEPABIX TEN B
aMOppHOM, MOIYKPUCTANINIECKOM KPUCTAIIMYECKOM COCTOSIHHSIX. MoJenupoBanue
IPOLIECCOB, MPOTEKAIOIIUX Ha CTagud O0pa3oBaHUS MAaKpOMOJEKyl. MojaenbHble
IPEJICTAaBICHUSI O CMECAX IOJUMEPOB W IIOJUMEPOB C BBEIECHHBIMU B HMX COCTaB
(YHKIIMOHAJIbHBIMU UHIPEAUEHTaMHU.

Penaxkcayuonnvie sgnrenus ¢ noaumepax. PerakCaMOHHBIM XapakTep NPOLECCOB
nepopmanuu. ['mcrepesucubie mpomecchl. [lom3ydecTs M penakcanus HampsDKEHUS.
[Tpunuun cynepno3unuu. CekTp BpEMEH pellakcalliy U 3anas3AblBaHusd. JIMHAMUYECKHUe
CBOICTBA IOJMMEPOB: KOMIUIEKCHBII MOAYJb M KOMIUIEKCHAs IOAATIUBOCTD.
CooTHOLIEHHE MEXIYy KOMIUIEKCHBIM M PpEIaKkCalMOHHBIM MOAyJIsAMU. JInHelHas
BA3KOYNpPYyTrocTh. [IpuHLKI TeMIEepaTypHO-BPEMEHHON SKBUBAJIEHTHOCTH.

Qusuxo-mexanuveckue ceolicmea noaumepos. JlepopManroHHBIE CBOMCTBA.
Hanpsoxenne, nepopmanus u ynpyrocts. O0oOmennas ¢popma 3akoHa ['yka, nsmepenne
MOJZyJIEW YNpyrocTtd. MaeanbHoe IIacTUYECKOe TEJO, MPOLECC PA3BUTHUS IUIACTUYECKUX
nepopmanuii. BiusHME THAPOCTATUYECKOTO MaBJICHUS, TEMIEPAaTypsl W CKOPOCTH
negopmanuu Ha rnpejiea TeKy4ecTH.
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MexxaroMHOE B3aMMOJEHCTBME B NOJMMepax. JMHamMuka U JHEpreTuka
PACTSDKEHHsI OTACIIBHOM MEXAaTOMHOM CBSI3M M LEMHOM MakpoMojeKkyisl. Ilonstue o
TEOPETUYECKOM MPOYHOCTH NOoJAuMepoB. OCHOBHBIE Teopuu MnpoyHOocTH: OpoBaHa,
I'puddurca, TepModuryKTariioHHas!, pEIaKCalnOHHAS.

Jonroseunoctb. Kunetnueckas teopusi pazpyuieHus. OCOOEHHOCTH pa3pyIICHUS
TBEPIABIX IIOJIMMEPOB M  3JIACTOMEPOB. MeXaHU3M IUIACTUYECKOIO M XPYIKOIO
paspyuenusi. O6pasoBanue MukpoTpeuinH. Pacnpoctpanenue tpeuH. CraTtudeckas u
JUHAMHAYECKasl yCTaNIOCTb.

dnexmpuueckue, onmuyeckue u macHumuvle ceolcmea noaumepos u IIKM.
Jluneiinpie 1 HenmuHEHBIE Y (EKTH B MOJIMMEPAX U MOJUMEPHBIX KOMITO3uTax. CeHCOpHI
Ha ocHOBe nosimMepoB u [TIKM.

DNEKTPUYECKUE CBOMCTBA MOJMMEPOB-IUIIEKTPUKOB U MOJUMEPOB-IIPOBOIHUKOB.
JlusnexTpudeckas MOdsSpU3alMs U JUIIOIbHBIE MOMEHTHI MOJUMEpOB. JluajiekTpuueckas
MIPOHULI[AEMOCTb U AUIEKTPUYECKUE MOTEPHU, DIEKTPUUYECKass MPOYHOCTH IOJIMMEPOB U
[TKM. Dnektpuzalius MoIuMepoB U JIEKTPHUIECKUN MTPOOOH.

JlonupoBaHUe NOJIHUCONPSIKEHHBIX ITOJIMMEPOB: CUHTETUYECKHE METAJUIBI U METOIbI
UX MOJy4YEeHUS. DIEKTPUUECKUE U ONITHYECKUE CBOMCTBA MOJUCONPSIAKEHHBIX IOJIUMEPOB.

[IepcrieKTUBBI MCIIOJIB30BAHMS IIOJHCOIPSIKEHHBIX IOJUMEPOB Ul CO3LaHUs
MIOJIMMEPHOU AIIEKTPOHUKH, BKJIFOYAIOILIEH BBICOKOITPOBOSIINE, IIOJIEBBIE,
AJIEKTPOJIOMUHECLICHTHBIC, HEIMHEWHO-ONTUYECKNE SJIEMEHTHI U YCTPOMCTBA

MarnetoconporuBienue nonumepoB U [IKM. IIKM ¢ BBICOKHMM M HU3KUMU
3HAYEHUSIMA KOMIUIEKCHOM JHMAJIEKTPUYECKOM M MAarHUTHOW IPOHULIAEMOCTEW, CBS3b
MEX/y COCTaBOM U CTPYKTYPOM, METO/IbI OIIPEAECICHUSI.

Onmuueckue  ceolicmeéa  noaumepos:  KOd(O(PUIMEHT  CBETONMPOITYCKAHUS,
CHEKTpaJIbHbI  KOA(G(UIMEHT  MpOMyCKaHHs, CBETOCTOMKOCTb, CBETOpacCesHuE,
MoKa3aTellb MPETOMIICHUS U ONTHYECKHH KOI(D(UIMEHT HampsHKeHHS W ONTHYECKas
HETEPMOCTOMKOCTh. DaKTOpbI, ONPENEIAIOIINE YPOBEHb ATHUX NoKa3zateneil. CrapeHue
ONTUYECKUX IOJIUMEPOB.

Tennoguzuuecxue ceovicmea noaumepod u IIKM. TIIOTHOCTH TOJIMMEPOB.
OCOOEHHOCTH TEIJIOBOTO PACHIMPEHHs MOIMMEPOB. TermnoeMKkocTs. TermonpoBoIHOCT U
TEMIIEpaTyponpoBoAHOCTh mnonumepoB U IIKM. Monenu TpaHCIIOPTHBIX HPOLIECCOB.
BiisiHne OCHOBHBIX IIapaMeTpoOB MOJMMEpPOB M Apyrux uHrpeaueHtoB IIKM nHa wux
Teriopunyeckue cBOICTBa.

Tpenue u usnoc nonumepos. OcoOeHHOCTH TpeHus noiaumepoB. [lpupoma wu
MEXaHU3M TPEHUs. 3aKOH TPEHMsI, BIUSHUE BPEMEHU KOHTAKTa, CKOPOCTU CKOJIbKEHUS U
temreparypsl. U3HoC nonnMepoB. CBs3b SIBICHUN TPEHUS U U3HOCA. Y CTAJIOCTHBIN U3HOC,
abpa3uBHBINA N3HOC, OOIIIE 3aKOHOMEPHOCTH, BIUSHNE BHEIHUX (DaKTOPOB.

IIponuyaemocmov nonumepos. 1'azonpoHuniaeMoctb moauMepoB. Jubdysus B
nonuMepax. CopOuus ra3oB u mapoB. MouHbI oOMeH. CelleKTHBHAS TPOHUIIAEMOCTh
MOJIMMEPHBIX MaTEPUAIOB, METO/IbI ONPEEICHUS.

Tepmoounamuka coemecmumocmu noaumepog. da3opast CTPyKTypa U MOpQOIOTHs.
Mukpomexanuka cMmeceil nonumepos. Jledopmalust U pa3pylieHue TBEPbIX TEJl Ha OCHOBE
IIOJINMEPHBIX CMECEH.
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Mesicgpasnvie sienenus na cpanuyax pazoena NOIUMEP-TIOIUMED, MOJMMEP-TBEPIOE
teno. Anresus. TepMoauHaMKKa B3aUMOJCHCTBUS KOMIIOHEHT B MOJHMMEPHBIX CMECAX U
[TKM. CtpykTypa 1 cBOMCTBa MeK(a3HBIX CIOEB.

Quzuueckue ceoucmeéa I[IKM. IIpoyHOCTH, BSI3KOCTb pa3pyLICHUsS, YCTAJIOCTHAS
BBIHOCJIIMBOCTh. YTpyrue u Bsskoynpyrue cpoiictBa I[IKM. Mogenu, onuckiBaroiiue
3aBUCUMOCTb MoyJisd ynpyroctd [IKM oT XxapakTepuCTHK KOMIIOHEHTOB.

TemnoBoe pacmupenue, Temnao- U anekTpornpoBogHocTs [IKM. Ocobennoctu
3aBucuMocTel gu3myeckux cBoiictB [IKM oT Tunma HamodHUTENs W paclpeneneHUs
HAIOJIHUTENEH B KOMIIO3ULIMOHHOM MaTepuale.

Hanokomnozumei. HaronHutenm ¢ HAHOMETPOBBIM Pa3MEpPOBBIM Pa3MEPOM YaCTHII.
CrpykTypa M CBOWCTBA HAaHOKOMIIO3UTOB. HaHOKOMIIO3UTBI C HOBBIMH OINTHYECKHMH,
JJIEKTPOHHBIMU, MAarHUTHBIMH, JJIEKTPUYECKUMH H Jp. (QYHKIUSIMA C [PUMEHEHHUEM
yIJIEpOJIHBIX HAHOTPYOOK, (YyJUIEPEHOB, METAJUIOB U OKCUOB METAJIJIOB.

Ilonamue o npumenenuu nomumepoé u IIKM B  (QyHKIMOHAIBHBIX U
UHTEJUIEKTyalbHbIX (SMart) crpykrypax. [lomuMepHsle mMaTepuaibl, IpUMEHsEMbIE IS UX
IIOJIyYEHUS: CBSA3b MEKIY KX KOMIIOHOBKOW, BHEIIHUMM BO3JCHCTBUSIMU W OTKIIMKOM.
CeHCUTHBHBIE U aJallTUBHBIE CTPYKTYPHI U MOJUMEPHBIE MaTepUaibl Ull HUX. TepMo — U
($OTOXpOMHBIE, XHUMOTPOHHBIE, TEH30UyBCTBUTEIBbHBIE W  Jp. Marepuansl Ui
VHTEJUIEKTYalIbHBIX CTPYKTYP.

4.4. Mertoabl HCCI€I0BAHUS TOJUMEPOB M MOJUMEPHBIX KOMIO3UIIMOHHBIX
MaTepuaIoB

Oco0OeHHOCTH TpPUMEHEHHUS (DU3UYECKUX METONOB ISl M3YUYEHUS CTPYKTYPHI U
CBOMCTB OJINTOMEPOB, IOJUMMEpPOB, MOJHUMEPHBIX MAaTEpPUAIIOB U  MOJHUMEPHBIX
KOMITO3UTOB. MeToabpl 00pabOTKM JKCIMEPUMEHTANBHBIX JaHHBIX: M ONpEIeIcHHUE
JOCTOBEPHOCTHU IOJIyYEHHBIX PE3YyJIbTaTOB: JOBEPUTEIbHBIN UHTEPBaJ, OTHOCUTENIbHAS U
a0COIOTHAS TIOTPEIITHOCTH H3MEPECHHIA.

OKCIIEpUMEHTAJIbHBIE METOAbl MCCIEIOBAHUS CTPYKTYpbl MakpOMOJEKYJ B
pacTBope (BUCKO3UMETpHUS, CBETOpaCCEesHHUE, CEeIMMEHTALIHS, JIBOMHOE
JTy4YenpenoMIIeHue).

Crnekrpockonusi monumepoB: MK, MHIIBO, KP. Cnenuduka MeTonoB u 3amauu,
peniaeMple ¢ X IPUMEHEHUEM.

@I1yopeCLEHTHBIN aHaIN3 ITOJIMMEPOB.

DNEKTpPOHHBIA W SAJIEpHBI NapaMarHUTHBIA pe3oHaHChl. CylIHOCTH METOMOB,
anmaparypa, oonactu npuMeHeHus. MeTos cniuHOBOW MeTKu. SIMP BBICOKOTO M HHU3KOTO
paspereHus.

Tennoduznueckue meroawl. Junatomerpus. duddepeHnuanbHbIi TEPMUYESCKUAN
ananus. Kaopumerpuueckue METOIBI.

Macc-cnexktpomerpusi. CylIHOCT, METOJa, ammapaTrypa, o0JacTh NpPUMEHEHHUSI.
Bpewmsi-niponeTHas Mmacc-CIEKTPOMETPHUSL.

PeHTreHoCTpyKTypHBII aHanu3 MnoiauMepoB. M3ydeHue pazMepoB U OpUEHTALMU
YIOPSOYEHHBIX 00JacTe KPUCTALNTMYECKUX IOJMMEpPOB. bomnbimme mepuoas B
nonuMepax. Crnienuduka uccienoBanus cmeceit noaumepos u [TKM.

Ontuyeckasi ¥ 3JIEKTPOHHAS] MUKPOCKOIIHUS.

OU3NKO-MEXAHUYECKHUE METObI. TepMOMEXaHUYECKHUI METO/I.
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Hepaszpymarommne meroasl uccnenoanus [IKM.

Junamuueckue MeTobl. JIuanekTpuieckas U MEXaHUUeCKask CIIEKTPOCKOTIHSL.

OnexTpoduzndeckue METOIbl UCCIEA0BaHUs CBOUCTB noyinMepoB u [TKM.

TyHHenbHAasT MUKPOCKOIIHSL.

[Monsporpadus u Apyrue 3MEKTPOXUMUUYECKIE METO/IBI.

TpancnopTHele MeTOABI AJIS HCClIeqoBaHUs MoiaumepoB. OOpalieHHas U Tellb-
MIpOHUKaroIIas XxpoMarorpagdus.

Oco0eHHOCTH METOIOB HCCIIE0BAHNUS HAHOKOMITO3UTOB M UX MHTPEANCHTOB.

5. YYAEBHO-TEMATUYECKHWM ILJIAH 3AHATUI

Ne HaumenoBanue AyautopHusbie | Camocr. Bcero
n/n TeMbI 3aHATHSA pa6ora 4yacoB
4.1. Peakunn mnonydeHus OJIMTOMEPOB U 8 79 80
BBICOKOMOJICKYJISIPHBIX COCTMHEHU I
4.2. XUMHUST TOJIMMEPOB U TMOJUMEPHBIX 8 90 98
KOMITO3UITMOHHBIX MaTePHATIOB
4.3. ®usnka NOJUMEPOB M MOJUMEPHBIX 10 90 100
KOMITO3UITHOHHBIX MaTePHATIOB
4.4, Metonbl ucciieioBaHus MOJUMEPOB M
MTOJIMMEPHBIX KOMIIO3UIIHOHHBIX 10 72 82
MaTepuaIoB
HUTOTI'O 36 324 360

6. ®OPMBI TEKYIIETO KOHTPOJISI M IPOMEKYTOYHOM ATTECTALIAH,
KPUTEPUM OLIEHKH

6.1. Texkymmii KOHTPOJIb. TEKyIIMH KOHTPOJIb OCBOCHHUS JAUCUUIUIMHBI
MPOBOJUTCS PEryJsiPHO, HAYWMHAs CO BTOPOM Henenu oOydeHus, B (opMe KOHTPOJS
MOCEIIAEMOCTH, YCTHOTO OIpoca Mo u3ydaeMon Teme. PopmMoil UTOrOBOrO KOHTPOJIA IO
JTUCLUILIMHE ABJISIETCS 3a4eT. 3a4eT MPOBOJUTCS 10 BOIIPOCAM.

Bonpocwvi k umozoeomy konmpoJio
1. TlonmuaucnepcHOCTh, MOJIEKYJISIPHAsE Macca, CTENEHb MOJIMMEPU3AIH, MOJEKYJISIPHO-
MAacCOBO€E U MOJIEKYJIIPHO-UYHUCIIEHHOE PACIPEAEICHUE OJIATOMEPOB U IIOJIMMEPOB.

. [lonumepu3zanus B pacTBOpe, B Macce, B CYCIIEH3HUH, B SMYJIbCUH, B TBEPAOH (ase.

. PagukanbHas nonmumepusanusa U €€ MEXaHU3M.

. IHrUOUTOPBI U PEryJIATOPHI paTuKaIbHON MOTUMEPU3AIIIH.

. Cononumepusanusi, €€ MEXaHU3M U OCHOBHbBIE 3aKOHOMEPHOCTH.

. Nonnas nonumepusanusi. PeakiimonHas cnocoOHOCT MOHOMEPOB B MOHHBIX PEAKIIHSIX.
. NoHHO-KOOpIMHAIIMOHHAS TTOJIUMEPU3AIUS U €€ OCOOCHHOCTH.

. CtepeoperymsipHble OJUMEPHI U YCIOBUS X MOTYUYEHHUS.

Tumbl XUMHYECKHUX peakIuid TOJUKOHACHCAIMU. PeakinumoHHass CHOCOOHOCTh

© 0N Ok~ W

(GYHKIIMOHAIBHBIX TPYIIIL.
10 TpexmepHasi HOIMKOHACHCALUS U €€ 3aKOHOMEPHOCTH.
11. Buasl cIMBaIONUX areHTOB U 0COOEHHOCTH CTPOCHHUSI CETOK.
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12. TlpupomaHbie MOTUMEPHI M MX PA3HOBUIHOCTH, METOMBI BBIACICHUS U3 MPHPOTHOTO
CBIPBS U MACHTU(UKALNN, METOABI MOAM(PHKAIIH.

13. Peakiiuu 3aMenieHus B IOJIMMEPHOH 1IETIH.

14. Peakuuu CTpyKTypUpOBaHHs IOJUMEPOB M UX OCOOEHHOCTU. VI3MEHEHuE CBOICTB
MOJIMMEPOB B PE3yJbTaTe CTPYKTYPUPOBAHMSL.

15. MexxMouieKyIsipHble PeakiMi U 00pa30BaHUE TPEXMEPHBIX CETOK.

16. Peakuuu nprucoeaAMHEHNs, OTILEIJICHNUS U H30MEPU3aLUH.

17. BonokHOOOpa3yroluie MOJUMEPbl U BOJOKOHHBIE IMOJIMMEPHBIE KOMIIO3UTBI, METOJIbI
MOJYYEHUS U CTPYKTYpa.

18 TepmonuiacTUYHbBIE M TEPMOPEAKTUBHBIC TIOJTUMEPHI.

19. Mexda3Hble sBIeHUS Ha IpaHUIAX pas3zesa NOJUMep-TOoIMMep, INOJIUMep-TBEpAOoe
TEJO.

20. HaHOKOMITO3UTBI: 0COOEHHOCTH MOJYUYEHHS] U OCHOBHBIE CBOMCTBA.

21. OcHOBHBIE BUIBI IECTPYKINHU: XUMHUYECKAst, TEPMHUUECKAst, TEPMOOKHCIUTENbHAs, (oTO-
Y MEXaHUYECKasl.

22. CraOmm3anys BEBICOKOMOJIEKYIISIPHBIX COSTMHEHUH.

23. I'nOKoCTh NOJMMEPHBIX LIETIEH U €€ XapaKTePUCTUKU.

24. TepmoauHamMuKa pacTBOpoB nosinMepoB. Teopus ®nopu-Xarruica. 6-remneparypa.
25. Amopduble M KpHUCTauIndeckue moiauMmepsl. DazoBble Tepexoipl, MEXaHU3M
KPUCTAJUIM3ALMH U IJIaBICHUS KPUCTAIUIOB.

26. CTexioBaHUE TIOJTUMEPOB U METOJIBI €T0 OIPEICIICHUSI.

27. OCHOBHBIE CBOWCTBA BBICOKORJIACTUUYECKOT0 COCTOSIHUS MOJIMMEPOB.

28. 3aKOHOMEPHOCTH TEUEHHsI PACIUIaBOB MOJMUMEPOB, KPUBBIE TECUEHUS, 3aKOH TEUCHHUS,
MEXaHU3M TEUEHHUS.

29. OCHOBHBIE THITBI KPUCTAITMYECKUX CTPYKTYP MAaKPOMOJIEKYT.

30. Kpucrannuszanus u 1iaBjieHue 0JIMMEPOB, METObI UCCIIE0BAHUS.

31. Kuakoxpucranandaeckoe COCTOSHUE TTOJTMMEPOB.

32. PenakcalioHHBIN XapakTep MpoLeccoB Aegopmannu. I'nctepe3ucHble MpoLecchl.

33. MexxaToMHOE B3aUMOJICHCTBHUE B MTOJIMMEPAX.

34. DKkcnepuMeHTaIbHbIE METO/Ibl UCCIIEJOBAHUS CTPYKTYpPhl MAaKpOMOJIEKYJ B pacTBOpPE
(BHCKO3UMETPHSI, CBETOPACCESIHUE, CEIMMEHTAIIHSI, JBOWHOE JTyUYETPEIOMIICHHUE).

6.2. Kputepum olleHKH UTOTOBOI0 KOHTPOJISI:

«3a4TECHO» Bompoc packpbIT, npuBeAeHbl KOHKPETHBIE MPUMEPHI MEXAHW3MOB
WJIA COEIMHEHUN, METOIbI IOKA3aTEIIbCTBA UX CYIIECTBOBAHUSI.

«HEC 3a4TCHO» BOHpOC HC PACKPLIT WJIN PACKPBIT YaCTHUYHO, HC XBATACT KIIKOUYCBBIX
NpuMEpoOB U MCXAHU3MOB peaKHHﬁ, MCTOAJOB JO0Ka3aTCJIbCTBA HX
OCYILICCTBJIICHUA

IIpy  OTCYTCTBHH OHEHKH «3aYTEHO» OOVYAIINMICH He JONmyCKAaeTcd K
IPOMEKYTOUYHOM aTTeCTAIIMH

6.3. IIpome:kyTrouHasi  aTTecTAlMA: KAHANJATCKUI  JK3aMeH  IIo

YTBEP KICHHOM nporpamMmme
Kangunnarckuii 3k3aMeH MO JUCHUILIMHE «BBICOKOMOJIEKYJISIPHBIE COCIUHEHHUS»
MIPOBOJIUTCSI B YCTHOM (popMe IO BOIIpOCaM MPOrpaMMBbl, Ha dK3aMEeHE TMpeiaraeTcs Tpu
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Bompoca (6e3 OwmneroB). [locie ycTHOTO OTBeTa MOTYT 3a/laHbl JIOMOJIHUTEIbHBIC W
YTOUHSIIOIIME BOIPOCHI, HE BBIXOJIIME 32 TMPEAeNbl MPOrpaMMbl KaHAHIATCKOTO
9K3aMeHa.

6.4. Kputepuu oLeHKHU NPOMEKYTOYHOI aTTecTaluu

— Bce BOmpocsl pacKphITH MOJTHOCTHIO;
— OOyuyaromnuiics BiajeeT OCHOBHBIMU TEOPUSIMHU U TITyOOKO TTOHUMAET UX
CoJICpKaHHE;
— MMeer sicHOE TpeICTaBIICHUE CBSI3U TEOPUHU U MPAKTUKU B paMKax
E U3J1aracMoro MaTepuaa;
= — VBepeHHO BiaeeT HEOOXOIUMBIMUA METOAAMH PEIICHUS KOHKPETHBIX
5 3aJ1a4, MOYET MPOUJUTIOCTPUPOBATH OCHOBHBIC MOJIOKEHUS TCOPUU
KOHKPETHBIMH [TPHMEPaMH;
— SICHO M YeTKO JaeT OCHOBHBIC ONpe/ie/icHus. BiiageeT TepMUHOIOTHYECKIM
U MIOHSATHIHBIM aIllapaToM;
— Pa3BepHyTO OTBEUYaCT Ha JONOJHUTEIbHBIC BOPOCHI.
— Bompockl pacKphITHI IO CYHIECTBY;
— OOyJarouMiics B 1IEJIOM BJIaJICCT OCHOBHBIMH TCOPUSMH M MOHUMAET MX
CoJICpKaHHE;
— Mmeer oO1iiee npeCTaBICHUE O CBSI3U TCOPHH U PAKTUKH B paMKaXx
%’ U3J1aracMoro MaTepuaa;
g — Brageer B 11e10M HEOOXOAUMBIMH METOIAMH PEIICHUST KOHKPETHBIX 3a7ad,
Q MOJKET MPOUJLTIOCTPHUPOBATH OCHOBHBIE ITOJIOKEHUS TEOPHH KOHKPETHBIMH
pUMEPAMU;
— B nocrarounoit Mepe BiazeeT HOHATHHHBIM U TEPMHUHOJIOTHUECKUM
amnmapaToM;
— MMeer 3aTpyaHEHUs IPU OTBETE HA JOMOJHUTEILHBIE BOIPOCHI.
° — Bompockl pacKpbIThI, HO HE MOJIHOCTHIO;
E — Cnaboe MOHUMaHUE CBSI3U TEOPHUHU U MPAKTUKH;
it — OOyyarouMics MOXKET MPOUUTFOCTPUPOBATH OCHOBHBIC MOJIOKCHUS TEOPHH
§. KOHKPETHBIMH ITPUMEPaMH, HO UMEET 3aTPyTHECHUS MPHU PEIICHUH HEKOTOPHIX
2 3a/1ad4;
% — OOyyaromnuiics He IEMOHCTPUPYET YBEPEHHOTO BJIaJICHUS TOHATHHHBIM U
S TEPMUHOJOTHYECKHM aIllapaToM;
< — JlomoTHUTEIBHBIC BOIIPOCHI BBI3BIBAIOT 3aTPyIHEHUE.
- — BosbIirast 4acTh BOIPOCOB HE PACKPHITA;
E — OOyJarouMicst He MOYKET MPOUJUTIOCTPUPOBATH OCHOBHBIC MTOJIOKEHUS
E TCOPUH KOHKPETHBIMHU MIPUMEPAMHU, HE MOKET IIPUMEHHUTH TCOPHIO TIPH
2 pelIeHUM KOHKPETHBIX 3a/1a4;
& — Her 0TBeTOB Ha AOMOIHUTEILHBIE BOIPOCHI.
:
=
>
e
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8. ONMIMCAHUE MATEPHAJTBHO-TEXHUYECKOM BA3bI, HEOBXOIMMOI JIJIsSI OCBOEHUS
TUCHIUTLTAHBI

JIeKIIMOHHBIC 3aHATUS W KOHCYJBTAIlMM, CAMOCTOSITENbHas padoTa 1O OCBOCHUIO
JTUCIIUTUIMHBI U TIOJITOTOBKA K C/ade KaHAMIATCKUX 3K3aMEHOB MPOBOISITCS B CHEITHATBHBIX
MOMEIICHUAX  (YUTAIbHBIA  3a]  HaydYHOW  OHMOMHOTEKM W/WiIM  KOH(EPEHII-3aJbl),
000pYyIOBaHHBIX MEOENbI0 (CTOJBI, CTYJbs), KJIACCHOM MOCKOW (MEIOBOM), KOMITBIOTEPOM,
MPOEKTOPOM JUISI ICMOHCTPAIIUH TPE3CHTAIIHIA.
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