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1. MecTo auCcHUIVIMHBI (MOAYJsl) B CTPYKTYpPe OCHOBHOI 00pa30BaTe/IbHOW NMPOrpamMMbl
(oon)

Jucturuimia «BbICOKOMOJIEKYIIPHBIC COCAMHEHUS (KaHAUIATCKUNA 3K3aMEH)» OTHOCHUTCS K YHCITY
npoecCHOHANBHBIX JUCIHILINH, SBISICTCS O0s3aTENIbHON JMCHUIUIMHOW W M3ydaeTcs Ha 2 W 4 romax
oOyuenus, B 3 u 7 ceMecTpax.

OcBoeHre Kypca ONMUpacTCsl Ha 3HAHUS, YMCHUsS, HABBIKM U KOMIIETCHINH, cHOpMHpOBaHHBIC Ha
JBYX IPEIIIECTBYIOUINX YPOBHSAX 00pa3oBaHus M0 Kypcam:

— "BBICOKOMOJIEKYIISIpHBIE coelMHEHUA" (0OCOOEHHOCTH MOJIMMEPHOIO COCTOSIHUS BEIIECTBA, MOJIEKYJISIPHO-
MacCOBBIE XapaKTEPUCTHKU MOJMMEPOB, CHUHTE3 IMOJMMEPOB METOJaMU pPaJUKaIbHOM ¥ HOHHOM
MTOJTMMEPH3ALINHN );

"®uszuyeckass XxuMus" (OCHOBBI TEPMOJMHAMUKH, KHHETHKH, BIJIaJICHUE OCHOBHBIMU 3aKOHAMU
¢bu3nveckoil XumMun);
— "®uznyeckue meroasl uccienosanus” (UK, AMP, O11P);
— "Komnonanas xumus" (HOBEpXHOCTHBIE SIBJICHUS);
— "Opranudeckas xumus" (TEOpEeTUYECKUE MPEACTABICHUS OPraHUYECKOW XHMHH, 3HaHUS O COCTaBe,
CTPOCHHM U CBOMCTBaX OCHOBHBIX KJIACCOB OPraHWYECKUX COEIMHEHUH, BIAJICHHE OCHOBaMHU
OpPraHUYECKOTO CHHTE3Q).
— "XuMu4eckasi TEXHOJIOTUA" (TEXHOJIOTHUS MOJTYUYCHHSI TIOJTMMEPOB).
— "TexHOTeHHBIE CUCTEMBI U YKOJIOTHYECKUHN PHUCK".

2. [lnanupyemble  pe3yjbTarTbl  O00y4YeHUs] MO  JMCUMILUIMHE, COOTHECEHHbIe C
IVIaHMpyeMbIMH pe3yiabTaTaMu 0cBOeHUs OOII (koMneTeHIUAMYI BbINYCKHUKOB)

Tabanna 1
I[Inanupyembie pe3ybTaThbl 00y4eHHs M0 AUCHHUILINHE
Kon IInanupyemsblie pe3yJbTaThl 00y4eHHS M0 JUCHHUILVINHE (MOAYJIIO),
(popmupyemoii Xapakrepu3ymouue 3ranbl GOpMUPOBAHUA KOMITETEHIHI
KOMIICTCHIIUH
1IK-2 31 3namb: cCOBpEeMEHHOE COCTOSIHUE HAayKH B 00JacTU XUMHUU U (PUHUKU
3asepuarouyuil BBICOKOMOJIEKYJISIPHBIX COETUHEHUN U B CMEXHBIX 00JIaCTSIX.

32 3namw: TpebOBaHUS K COAEPKAHMIO M TpaBwia 0o(OpMIICHUS
pykonucel Kk myOIMKaluK B pElIeH3UPYEMBIX HayUHBIX U3/IaHUSIX.

VI~ Vmems: npenctaBnsiTb HayuyHble  pe3yibTaThl IO  TEMeE
JMCCEePTAIMOHHONW paboThl B BHJAE MNyOJIMKAIMA B pPELEH3UPYEMBIX
HAyUYHBIX U3JIaHUSX.

Y2 Vmemyw: npencraBnars pesynapraTtel HUP (B T.4., auccepTanioHHOM
paboThI) aKaIEeMUIECKOMY M OM3HEC-COOOIIECTBY.

B1 Braoemw: MeTonamMu TUTAaHUPOBAHMSI, TIOJATOTOBKH, npoBeaenus HUP,
aHaJlu3a  TOJYyYEHHBIX  JaHHBIX, (OPMYJIHMPOBKH  BBIBOJIOB U
PEKOMEHIalliii IO HAIIPABJIEHHOCTH (HAyYHOU CHELUAIBHOCTH).

I1K-3 31 3nams: TpeGoBaHuS K KOPPEKTHOMY BBIOOPY METOJIOB 00pabOTKH
3asepuarowyuil JKCIIEPUMEHTAJIbHBIX  JAHHBIX u/um METOJI0B YHUCIIEHHOTO
MOJIETUPOBAaHUSl XUMUYECKUX IPOLIECCOB; COBPEMEHHbBIE HaIIpPaBJICHUS
Pa3BUTHL METOJIOM O00pabOTKM SKCHEPUMEHTAIbHBIX JIAHHBIX H/WJIH
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METOZIOB UYHUCIIEHHOTO MOJICJIMPOBAHUSI B CBOCH TMPOQECcCHOHATBHOM
obnactu.

V1 Ymemyw:. KOppeKTHO HCTIOIb30BaTh COBPEMEHHBIE METOIBI 00Pa0OTKH
IKCIIEPUMEHTAIBHBIX JAHHBIX W/WJIA COBPEMEHHBIE METOJbI YHCICHHOTO
MOJICIMPOBAHUSI  CIIOKHBIX ~ XMMHYECKMX  IPOIECCOB B  CBOCH
npo¢ecCuOHATBLHON 00JIaCTH.

Bl Braoems: CoBpeMeHHBIMU MEeTOaMH 00paboTKu
OKCIIEPUMEHTAIBHBIX  JaHHBIX W/WIH  COBPEMEHHBIMH  METOAAMH
YHCJICHHOTO MOJCIUPOBAHHUS XUMHUYECKUX IPOIECCOB MOIMMEPH3AIIHH;
CUCTEMAaTUYECKUMHU 3HAHUSAMH B 00JacTH COBPEMEHHBIX METOJIOB
00pabOTKH 3KCHEPUMEHTAIBHBIX JAHHBIX B O0JaCTH XUMHUU U (U3UKU

MIOJIMMEPOB.
1IK-4 31 3uamwb: OCHOBHBIE MPUEMbl XHMHYECKOIO SKCIEPUMEHTA, METObI
3agepma;0muﬁ IMOJIYUCHUA TTOJIMMEPOB U UCCIICIOBAHUSA UX CBOMICTB
VI~ Vmems: OCyWIECTBIATH HCCIEAOBAaHUS  MOJUMEPU3ALMOHHBIX
IIPOLIECCOB
Bl Bnaoemw: HaBbIKaMU pa3paboTKu (yHAaMEHTAIbHBIX OCHOB

TEXHOJOTMYCCKUX IIponeccoB MMOoJIMMEpHU3alluu, OCYHICCTBJIICHUA
HCCIIEOBaHU N nmponeccoB IMoJIMMEpu3allui W HU3Yy4YCHUA CBOMCTB

10JINMEPOB
1IK-5 31 3uwamu: xumudeckue, (U3MUECKHE M TEXHUYECKHE aACHEKTHI
3aeepuiarowuil XUMHUYECKUX TTPOMBIIIUICHHBIX TIPOIIECCOB; OCHOBHBIE TPEOOBAHUS TTPABUII

0e30macHOCTM npu paboTe ¢ 00OPYyAOBAaHMEM PpA3JIMYHBIX KIJIACCOB
CIIO)KHOCTH U OIIACHOCTH; LENM U 3a/ladydl Hay4HbIX HCCIIEAOBAHUU IO
HaNpaBJICHUIO JEATEIbHOCTH, 0a30Bble MPUHLMIIBI U METOABl HX
OpraHu3anuu; TpeOOBaHUS K MPEICTABICHUIO OTUETHBIX MAaTEpPHAaJIOB;
OCHOBHBIE METO/Ibl 00Pa0OTKH IKCIIEPUMEHTAIbHBIX TaHHBIX.

VI Vmemw: Vcrionb3oBaTb HOBOE CIIOKHOE TEXHOJIOTMUYECKOE (B TOM
qyucie — HAHOTEXHOJIOTHYECKOoe) O0OpyJOoBaHUE JUIS  IOJYyUYCHHS
MEPCIEeKTUBHBIX MaTepHajoB (B TOM 4YHCI€ — HaHOMAaTepUaJIOB)
pa3nuyHOro (yHKIHOHAIBHOIO Ha3HAUEHHs; UCIIOIb30BaTh COBPEMEHHOE
COBpEeMEHHble  (u3Mueckue  MOAENu, a  TaKKe  pe3yJbTaThl
(yHIAMEHTaNbHBIX M TNPHUKIATHBIX HCCIEIOBAaHUN Uil pa3paboTKu
HOBBIX METOJMK AaTTEeCTAallud CTPYKTYpbl U CBOWCTB MEPCHEKTHUBHBIX
MaTepHalioB Pa3IMYHOro GYHKIMOHAIBHOIO Ha3HAYECHHUS.

Bl Bnaoems: HaBbikamu paOOTBI CO CIOKHBIM HCCIIEIOBATEIHCKUM,
KOHTPOJIbHO-U3MEPUTENIbHBIM M TEXHOJOTHYECKUM 000pyAoBaHHEM (B
TOM UHUCJI€ — HAHOTEXHOJIOTMYECKUM 000pyA0BaHNE MUPOBOTO YPOBHS).
B2 Bnaoems: HaBblIKaMH pa3paOOTKM U BepH(UKALUU HOBBIX METOJUK
aTTecTallud  CTPYKTypbl M CBOMCTB  KOHCTPYKLUMOHHBIX U
MHOTO()YHKIIMOHAJIBHBIX MaTEPUAJIOB (B TOM YHCJIe — HAHOMATEPUAJIOB)

3. CTpyKkTypa ¥ colep:KaHue QU CIUIINHbI

O0beM TUCITUIUIMHBI COCTaBJIIeT 3 3a4eTHble eauHUIlbl, Bcero 108 wacoB, 3 koTopeix 18 wacom
COCTaBJIsIeT KOHTAaKTHas pabora oOydvaromierocs ¢ mnpenojaBateneMm (18 wacoB sekmuii), 54 gacos
COCTaBJISIET CaMOCTOsITeNbHAss paboTa oOydaromierocsi, 36 YacoB - MEPOIPHUATHS TPOMEKYTOUHOM
aTTecTanuu (dK3aMeH).
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XUMHUS TOJIUMEPOB M ITOJTUMEPHBIX 20 10 - - - 10 10
KOMITO3HIIMOHHBIX MaTePUaIOB
du3HKa MOJIUMEPOB M TOJTUMEPHBIX 16 8 - - - 8 8
KOMITO3HIIMOHHBIX MaTEPUAJIOB
MeToabl HCCIIe0BaHUS TIOJMMEPOB U 36 - - - - - 36
MOJIMMEPHBIX KOMITO3UIIMOHHBIX
MaTepHaJIOB
ATTecTanms no AMCHMIINHE: IK3aMeH 36
Hroro 108 18 - - - 18 54

3.1. Conep:xanue pa3ieioB IUCHHILIAHBI
Pa3nen 1. XuMus moJ1uMepoB M MOJIUMEPHBIX KOMIO3UIHOHHBIX MATEPHAJIOB

1.1. BbICOKOMOJIEKYJISIPDHbIE COEJUHEHHs] KaK Hayka, OOBEKTaMU HCCIIEOBaHUI KOTOPOH SBISAIOTCA
MAaKpOMOJIEKYJIBI CHHTETUYECKOTO U IPUPOAHOIO IMPOUCXOXKIAEHUSA, COCTOAIME U3 MHOIOKPAaTHO
MTOBTOPSIFOIIUXCS CTPYKTYPHBIX €IUHUL, COCIMHEHHBIX XUMUYECKUMU CBSI3IMH, U COJEp>KAIHUE B TJIaBHOM
LIENIA aTOMBI YIJIEPOJa, & TAKIKE KMCIOPO/a, a30Ta U CEPHI.

Knaccn@nxaunﬂ U HOMCHKJIATypa MOHOMCPOB, OJIM'OMEPOB U IMOJHUMEPOB. OCOOECHHOCTH MX XUMHYECKOTO
CTpOCHUA. CUHTETUYECKHE OpTraHu4Y€CKUC, IJJICMCHTOOPTAHUYCCKUC, HCOPraHM4YCCKUC U TIPHPOAHBIC
MOJIMMCEPBHI.

HOJ’II/IHI/ICHepCHOCTI), MOJICKYJIsIpHad MaccCa, CTCICHb MOJUMCPU3aAllMU, MOJICKYJIAPHO-MAaCCOBOC U
MOJICKYJIIPHO-UYUCIICHHOC pACIIPEACIICHUEC OJIMTOMCPOB U ITOJIMMCPOB. CTepeongI/m IMOJINMEPOB.

1.2. Peakuuu mONy4eHHs] OJIMTOMEPOB M BBICOKOMOJIEKYJISIPHBIX coeauHeHud. [lonmmepuzanus u
COMOJIMMEpHU3alus: paJuKalbHas, KAaTHOHHAs, aHUOHHAs W HWOHHO-KOOpPAMHALIMOHHAs, OCOOEHHOCTH
YKa3aHHBIX TMOJIMMEPU3ALMOHHBIX MpoueccoB. llommmepusanus B pacTBope, B Macce, B CyCIIEH3UH, B
SMYJIbCUH, B TBepAoH (aze. TepMoanHaMuKa MOJIMMEPU3aMOHHBIX ITPOLIECCOB.

PanukanpHas monmumepusanus u ee MexaHu3M. CTpOCHHE MOHOMEPOB M CIIOCOOHOCTH UX K MOJTMMEPU3AITUH,
METOAbl MHULMMpPOBaHUA. KuHeTHMKa pajvKadbHOM MOJUMEpPU3alMd W  ypaBHEHUE CKOPOCTHU
noJiuMepu3aui. BriusHue paznuyHbIX (aKkTOpPOB HAa MOJIEKYJSIPHYIO MacCy M MOJIEKYJISPHO-MaccoBOE
pacnpenenenue nonumepa. [lonstue o 1MMHEe KUHETUYECKOM 1IeTH.




NHrunbutopbl M perynsaropsl paavkaibHON mojguMmepusanuu. OOpatumoe wHTHOMpoBaHWE. PamukanmbHas
MOJIMMEPHU3aIHs ITPH TITyOOKHUX cTeneHsx npespameHus. ['enp-a¢dext. CriocoObl mpoBeaeHUS pauKaTbHON
MOJIMMEPU3AIMH: B Macce, pacTBOpe, TBEPIOil a3e, B CyCHEH3USAX.

BMYJ'IBCI/IOHHaH nojauMepu3annuss MU €€ ocobeHHoctn. KuHeTnMka H  MeXaHHU3MBI 3My.]'[BCPIOHHOI71
MOJIMMEPpHU3allNH.

Cononumepuzaiusi, €e MEXaHH3M U OCHOBHBIE 3aKOHOMEPHOCTH. YPaBHEHHE COCTaBa COIOJIMMEpA.
KonctanTsl cononumepusanuu U ux Gpusndeckuit cMpica. CBsi3b CTPOEHUSI MOHOMEPOB C UX PEAKIIMOHHOMN
CrocoOHOCTBhIO0. BrusHue cpenbl, naBiaeHus W Temrepatypbl. Cxema Q-¢ Andpes u Ilpaiica.
Cratuctudeckue, IpUBUTHIE U OJIOK-COIIOIUMEDBI.

WNonnasi, kaTUOHHAs M aHUOHHAs, MoJMMepu3auus. PeaknMoHHas CIOCOOHOCTP MOHOMEpPOB B HMOHHBIX
peakuusix. Karanuzatopsl U cokaranuzatopbl. Mexanusmsl mnpouecca. OO0pa3oBaHHe aKTUBHOTO IIEHTPA,
poct u o0OpwB menu. CKOPOCTH 3JIEMEHTapHBIX peakiuii. CKOpOCTh MPOIECCOB KATHOHHOW WM aHMOHHOM
MOJIMMEPH3AIH, BIMSHHUE CPEelbl M TeMIepaTypbl Ha KWHETUKY U MOJUAUCIEPCHOCTh OOPa3yHOIIUXCS
nosiuMepoB. [Tpumepsl 00pazoBaHus "KUBBIX" MOIMMEPHBIX LETEH.

COHOJII/IMepI/BaIII/I?I KaTHOHHAaA 1 aHHMOHHas.

I/IOHHO-KOOpI[I/IHaI_[I/IOHHaH nojaumMepusanusa u €C 0COOEHHOCTH. KaTaJ'II/IBaTOpr Hnrnepa-HaTTa. Honno-
KOOpAUHallMOHHAA NOJUMEpHU3alus Ha JIMTHUCBLIX KaTaJIM3aTopax.

MeTaJuTOEeHOBBIN KaTaln3, MEXaHU3M U KHHETHKA PEaKIUH.

CTepeOper.]'U{prIe noJimMepbl MU yYCIOBUSA HUX  IIOJTYYCHHHA. MexaHu3m CTGpGOCHCHH(i)H‘ICCKOfI
IMOJIMMEpHU3alINH.

[Tonunpucoeaunenne. MexaHu3sm oOpa3oBaHMs IOJUYpPETAaHOB, MOJMKApOaAMHUIOB U  SMOKCUAHBIX
IIOJINMEPOB.

[lonnkoHaeHCAMs: PABHOBECHAs M HEPAaBHOBECHAsA. THUIBI XMMUYECKUX PEAKIMHA IOJUKOHICHCALUH.
OyHKIMOHANBHOCTh ~ MOHOMEpOB, OJIMTOMEPOB W €€ 3HauyeHue. PeakuuoHHass  CIIOCOOHOCTH
(GYHKIMOHATIBHBIX IPYTIIL.

PaBHOBecHas MoJIMKOHJEHCALUS U ee MeXaHn3M. KuHeTrka paBHOBECHOM MOJIMKOHAEHCAIIUN. 3aBUCHUMOCTb
MOJIEKYJISIPHOM Macchl MOJIMMEpPA OT COOTHOIIEHHS MCXOOHBIX MOHOMEPOB; NPAaBUIIO HEIKBUBAJIECHTHOCTH
¢GyHKIMOHAIBHBIX TpymIl. CriocoObl MPOBEAEHUS pABHOBECHOW MOJIMKOHIEHCALINH.

HepaBHoBecHas nonukonaecanus. Tunbl HepaBHOBECHBIX peakiuil. CriocoObl POBeIeHUSI HEPABHOBECHOM
MOJIMKOHICHCAIMU. 3aKOHOMEPHOCTH HEPAaBHOBECHOM MOJMKOHAeHcAMU. Mexdas3Has MOoJMKOHAEH AN
MexaHu3M peakiuu U €€ OCHOBHBIE 3aKOHOMEpHOCTH. HepaBHOBECHAsI MOJMKOHIEHCALIHS B PACTBOPE.

CoBMecTHas TOJIMKOHJIEHCALIUS U €€ XapaKTepHble 0COOEHHOCTH B ClIyyae PaBHOBECHOW M HEPAaBHOBECHOM
MOJIMKOHAeHCAH. TpexMepHas MOJMKOHACHCAIMS U €€ 3aKOHOMEPHOCTH. BiusHue QyHKIMOHATIBHOCTH
UCXOJHBIX COeAMHEHNUN. Pa3HO3BEHHOCTD MOJIMMEPOB, MOJIy4aeMbIX METOJaMHU MOJMKOH/ICHCAIUH.

1.3. Cunres MOHOMCPOB W MOJIMCOMPSIPKCHHBIX IMOJIMMCPOB Ha HUX OCHOBC, XHMHYCCKOC CTPOCHHUC,
MOJICKYJISIPpHAA n HaaAMOJICKYJISApHas CTPYKTYypa THUIIMYHBIX MMOJIMCOITPSAKCHHBIX IMMOJIMMEPOB:
NoJIManCTuJICHa, MNOJUAUAICTUIICHOB, ITOJIMAHHUIIMHOB, HOJII/I(I)CHI/IHCHBI/IHI/IHCHOB, HOJII/ITI/IO(bCHOB u Jap.,



MOHATHE 00 MX 3JIEKTPOHHOU CTpYKType. CBA3b MEXKIY METOJAAMU MX CUHTE3a U CTPOCHHEM. XUMHUUECKas U
ANEKTPOXUMUYECKAST MOTU(DUKALNS TOTHCONPSKEHHBIX TTOTMMEPOB.

1.4. OcHOBHBIC TIPU3HAKU PA3BETBICHHBIX MOJIMMEPOB M METOJbI CHHTE3a, UX KOH(UTYpanus (Ha ypOBHSX
3B€HA, LENH, MPUCOEANHEHHs] 3BEHbEB, NPUCOEIUHEHUs OlO0KOB) M KOH(opmanus. DakTopsl,
ompenensaonme KoH(popManuoHHele mnepexoAbl. CTpykTypHas MOAU(HKAIMSA € HAaIMOJEKYJIspHas
cTpyKTypa. CBEepXpa3BeTBICHHbIE IOJUMEPHI U IEHAPUMEPHI, UX CUHTE3 U OCOOEHHOCTU CTPOEHHUSI.

1.5. Cuntele mosnuMepsl. TUbl CIIUTBHIX NOAUMEPOB. POPMUPOBAHUE TPEXMEPHBIX CTPYKTYp B IIpOLECCE
CUHTE3a U XHMMHYECKUX IpEeBpalleHuHd B MakpomoJieKyjax. CIIUTBIE >KECTKOLIETHBbIE U 3JIACTUYHBIC
nonuMepsl. CTaTHCTUCTUYECKHE METOJbl OINMCAHHS IPOLECCOB O00pa3oBaHUsl CIIUTBHIX ITOJMMEPOB.
[Tapamerpsl ceTtok. OCHOBHBIE 3aBUCUMOCTH MEX]y CTPYKTYPHBIMHU XapaKTEPUCTUKAMHU MPOCTPAHCTBEHHO
CIIUTHIX noauMepoB. OOpa3oBaHNe MPOCTPAHCTBEHHBIX CTPYKTYpP B 3JacTOMEpax W MX TUHAMUKA. Buabl
CIIMBAIOIIMX areHTOB U OCOOEGHHOCTH CTPOCHHUS CETOK. BiusHue Tuma TmomepevyHbIX CBsi3ed Ha
MEXaHUYECKHUE CBOMCTBA CIIUTHIX 3JIACTOMEPOB.

1.6. Cmecu nonumepoB. VIcTUHHBIE U KOJUIOMAHBIE PACTBOPBI CMECEH MOJIUMEPOB, MEXAHU3M CMELICHUS U
TUNBl (Pa30BBIX CTPYKTYp B cMecax noiaumepoB. CMecH MOJUMEPOB KaK MaTPULbl JUIsl MOJIy4EHUs
MOJINMEPHBIX KOMIO3UIMOHHBIX MarepuanoB (IIKM), cnemuduka cunreza IIKM ¢ ux npumeHeHHEM.
MHOrOKOMIIOHEHTHBIE CMECH ITOJIUMEPOB.

1.7. IlpuponaHble NOJHMMEpPbl M WX Pa3HOBHUIHOCTH, METOJABl BBIACICHUS W3 MPUPOAHOIO CBIPbI H
uAeHTUGUKAMH, MeToAbl Moaudukanuu. Llenntono3a, XUTHH, XUTO3aH W MX NpO3BOJHBIE. [IpuMeHeHue
IIPUPOJHBIX MTOJIMMEPOB.

1.8. Xummueckas Moaudpukamus mnonumepoB. OCHOBHBIE 3aKOHOMEPHOCTH MOJU(HKAIMU TOJIUMEPOB.
PeaknmonHas cnocoOHOCTh (PYHKIIMOHAIBHBIX TPYIIT MAKPOMOJIEKYJ M HU3KOMOJICKYJISIPHBIX COSIMHEHUI.
D¢ ekt menu M coceaHEW TpyMbl, KOHGUTypaluoHHBIE W KoH(opmanuoHHble 3hdekTsr. Peakuun
3aMeIleHUs] B TOJIMMEPHOM 1enu. BiusHue ycnoBuii Ha KUMHETHYECKHE 3aKOHOMEPHOCTH M CTPOEHUE
oOpasyrommxcs moymmepoB. KoMno3unonHass HEOHOPOIHOCT. Peakiuu CTpyKTyprupOBaHUS MTOJTUMEPOB
U UX 0COOEHHOCTHU. MI3MeHeHne CBOWCTB MOJIMMEPOB B pe3yJIbTaTe CTPYKTYpUpOBaHUs. MeXMONEKyIpHbIE
peakuu ¥ 00pa3oBaHUE TPEXMEPHBIX CETOK. Peakiuy mprucoeMHEeHNs, OTIETUICHUS 1 N30MEPHU3alIHH.

1.9. Kinaccudukanmsi moJMMepHbIX KOMIO3UIIMOHHBIX MaTEPUAIOB U MOJMMEPHBIX HAHOKOMITO3UTOB. Bub
MarepuaioB: noiluMep-noiuMmepHble cmecd, IIKM, apmupoBaHHBIE HENPEPHIBHBIMH, KOPOTKHUMH
BOJIOKHAMU M IUIACTUHYAThIMU HAMOJHUTEISIMH, AUCHEepcHO-HanojdHeHHble [IKM, mnenononumepsi,
MHorokoMmnoneHTHeie [TKM.

BosnokHooOpa3zytomniyie HoauMepbl U BOJIOKOHHBIE IOJIMMEPHBbIE KOMIIO3MTBHI, METOJbl IOJy4YeHUs H
CTPYKTYpA.

Turm, ¢popma 1 OCHOBHBIE CBOWCTBA apMUPYIOIINX HAMOJIHUTENEH: HEMTPEepPBhIBHBIE CTEKIIIHHBIE, YTIIEPOAHBIE,
OopHbIe, OpraHuveckue u ap. BojgokHa, HUTH, KTyTbl, POBUHTHY, JIEHTHl U TKaHH; KOPOTKHUE BOJIOKHA, MAThI

M3 HUX; HAITOJITHUTCIIN IUIOCKOCTHOM CTPYKTYPBI. DOU3UKO-XUMHUS MOBEPXHOCTHU HaIlOJIHUTEIICH.

Tunsl ¥ cBolcTBa MaTpull (TEPMOILIACTHYHBIE W TEPMOPEAKTUBHBIE MOJIMMEPHI, MOIUMEP-TIOJUMEPHBIC
CMeECH).

MeTtoapl MOJIYUCHUA TTOJIMMCECPHBIX KOMIIO3UITUOHHBIX MAaTCPUATIOB.



1.10. Mexda3zHbie sSBIECHUS HA TpaHHUIAX paszelia MOJUMEP-TIOIUMED, TTOTMMEP-TBEP0E Tello. AAre3usl.
Bnusinue ¢opmbl, XUMHYECKOTO M (DU3MYECKOTO COCTOSHUS MOBEPXHOCTH Ha cBoiicTBa [IKM. Anmpers.
Metoapl XUMUYECKOH U Ppu3rdeckoi Moaudukanuu koMmrmnoHneHToB [TKM.

1.11. Hanoxommo3utel. Tumsl HHI'PEAUCHTOB, MaTCpHajlbl M MCTOAbI, INPHUMCHACMBIC I IIOJIYYCHUSA
HAHOKOMITO3UTOB. OCOOCHHOCTH HX IMMOJIYy4YCHHA U OCHOBHBIC CBOMCTBa HAHOKOMIIO3UTOB.

1.12. OCHOBBI TEXHOJIOTHH MTOJIUMEPOB H MOJUMEPHBIX KOMITO3UIIMOHHBIX MaTepHaioB. MeTObI MOTy4YeHUs
HAMoJIHUTENEH, uX (QpaknHOHUpOBaHUE U O00pabOTKa, CIOCOOBI COBMENMICHHUS (PYHKIIMOHAIBHBIX
MHTPEIMEHTOB M TIOJMMEPHBIX MaTpHil. TexHonorus nepepadoTku nosmmepoB U [IKM B HOTynpomayKThl U
U3JeNus.

TpaguioHHble U HOBblE 00JaCTH NMPUMEHEHUS OJUIOMepoB, noiaumepos, [IKM n HaHOKOMIO3UTOB Iipu
PEILIECHNN HAay4YHBIX U TEXHUYECKHX 3a7ady.

1.13. HeCTp}IKI_II/IFI MNOJIUMEPOB MW KOMIIOBUIMMOHHBIX MATCPUAJIOB. OCHOBHBIE BUJbI NOCCTPYKIHUU:
XUMHYECKad, TCEPMUUYCCKAaA, TCPMOOKHCINUTCIIbHAA, (1)0T0- n MCXaHH4YCCKasd. CTapeHI/IG IMOJIMMEPOB.
CTa6I/IJ'II/I38_I_II/I$I BBICOKOMOJICKYJISIPDHBIX COCIUHECHUM. Kuneruka MCXAaHOACCTPYKIIUN IIOJIMMEPOB. Hpenen
MCXAaHOACCTPYKIIMK W IPHUYUHBI €Tr0 CYHICCTBOBAHMA. IlonssTne o0 CTOMKOCTH MoJIMMEPOB U
KOMITIO3MIIMOHHBIX MATCPHAJIOB K BHCIIIHUM BO3JICHCTBUSIM.

1.14. Toprouects mnonumepoB u I[IKM. OcHOBHblIE mpoLECCHl, MPOTEKAIOIMIME TMpPU TOPEHUU B
KOH/ICHCUPOBAHHOM U ra30Boi (hazax. MeTobl CHUKEHUS U MOBBIIIEHUS TOPIOYECTH.

1.15. Bropuunas nepepabotka noaumepoB u [IKM, ocCHOBHBIE TEHAEHIMH U COBPEMEHHOE COCTOSHUE.
DKojorudeckue rnpodieMbl BTOpUUHON nepepaboTku noaumepos u [TKM.

Paznen 2. ®u3uka moJMMepoB U NOJUMEPHBIX KOMIIO3UIIMOHHBIX MATEPUAJIOB

2.1. KondopmarmoHnHas cTaTUCTHKa NOAMMeEpHbIX 1emneil. Kondurypauus u koHdopmaiyss MaKkpoMOIeKyI.
OcHOBHBIE MOJIENH MOJUMEPHBIX LIENel: CBOOOJHOCOUJICHEHHAs! 1IeTlb, 1I€Tb ¢ (PUKCUPOBAHHBIMU yTJIaMH.
XapakTepuCTUKU pa3MepoB M (OpMbI TMOJMMEpPHBIX Iieneld. BHyTpeHHee BpalleHue M IMOBOPOTHAs
nzomepus. Iloaumepsl ¢ xupanbHbIMH LieHTpamu. KoHdopmamuss mMakpoMosieKyd M KOH(pOpMalMOHHas
sHeprus. CTepeoperyasipHOCTb 1 MUKPOCTPYKTYpa LIEMHBIX MOJIEKYJI.

I'n6koCcTh MOJIMMEPHBIX IeTeld M ee XapaKTepUCTUKU. TepMoaMHAMHuYecKass M KHHETHUYecKass T'MOKOCTh
MakpoMoJeKyJ. biwkHue u ganpHue B3auMmopaeicTBus. Pasmepbl 1 popMBbl peabHBIX HEMHBIX MOJIEKYN U
UX DKCIIEPUMEHTAIbHOE omnpezesieHue. [IonsaTre 0 cTaTuCTUYECKOM CETMEHTE.

2.2. BICOKOMOJIEKYJIIpHBIE COEJUHEHHS B pacTBOpE. XapaKTep B3aUMOAECHCTBUS B PACTBOPAX MOJIMMEPOB.
Tepmoaunamuka pactBopoB nonumepos. Teopust @nopu-Xarruuca. q -temrneparypa. O0bemMHbIe Y3PPEKTHI.
KonuentpupoBanuble  pacTBopbl  monumepoB.  Da3oBble  AMarpaMMbl  MOJIMMEP-PACTBOPHUTEIb.
I'maponvHamMuuecKkue CBOMCTBa MakpoMojekydl B pactBope. [luddys3us MakpoMoiekyl B pacTBOpE.
Metoasl dpaknuoHupoBaHus noauMepoB. PacTBopsl monuanekTponuToB. [lonmuMepsl kak MaTpulbl i
TBEPABIX IEKTPOIUTOB. IOHOMEpHI.

2.3. @usuueckue U (Ha30Bble COCTOSIHUA IOJIMMEPOB: CTEKIO00pa3HOE, BBICOKODJIACTUYECKOE U
BsI3KOTEeKyuee. AMOppHBIE ©  KpPUCTAUIMYECKHE TMOoauMephl. Da3oBble TEpPexXoibl, MEXaHU3M
KPUCTANTU3AIMU U TUIABJICHUS KPHUCTAJUIOB. BIUSHUE CTPYKTYpHl M BHEUTHUX BO3JECHCTBUI Ha (a3oBbIe
MIEPEXOBI.



2.4. CTpyKTypa ¥ CBOMCTBA MOJIMMEPHBIX CTeKOJI. COBpEeMEHHBIC TIPEACTABICHHUS 00 aMOP(HOM COCTOSTHUU
U CTPYKTYpE CTEKI000pa3HbIX moiuMepoB. CTEKIOBaHHE TOJUMEPOB U METOJIBI €r0 onpeeneHus. Teopun
CTEKJIOBaHUs. SIBIIEHUE BBIHYXKIEHHOUM 37acTUYHOCTU. [Ipupoma Gonpimux aedopmanuii 1 aegopmanuii B
00JIaCTH KPUOTEHHBIX TEMIIEPATYP.

2.5. Bricokoanactuueckoe cocTosiHue. OCHOBHBIE CBOMCTBA BBICOKORJIACTUUYECKOIO COCTOSIHUS MOJIMMEPOB.
Cratuctudeckas Teopus aedpopmanuu Makpomosekyid. CeTouHast TeopHs BBICOKO3IACTUYHOCTH. OCHOBHOE
ypaBHEHHE KHHETHUYECKOW TEOPHUU BBICOKOIACTHYHOCTH. TepMonmHamuka ae(opManuu >3JacTOMEPOB.
Tepmoynpyrass unBepcus. TeruoBele 3¢ ¢dextsl npu aedopmanuu. Kpucramimszauus 31acTOMEPOB IPH
nedopMaruu.

2.6. BsaskoTekydyee COCTOSIHUE U OCHOBBI PEOJIOTMH IOJIMMEPOB. 3aKOHOMEPHOCTH TEUEHMs pacIllaBOB
MOJIMMEPOB, KPUBLIC TCUCHUS, 3aKOH TCUCHUA, MCXaHU3M TCUCHUA. 3Hepm;1 " SHTPOIIHA BA3KOI'O TCUCHMU,
UX 3aBUCHUMOCTb OT IApaMeTPOB MOJEKYJSPHOH CTPYKTYpbl M OT HAINpPSDKEHUS CABHMra. 3aBUCHUMOCTb
TCIJIOTBI AKTUBALIUHU OT TCMIICPATYPHI. HeroTonoBckas BA3KOCTb, MCTOJAbI OIIPCACIICHNUA U 3aBUCUMOCTb OT
MOJICKYJIIPHOM CTPYKTYpbl M MOJIEKYJISIPHOM Macchl IMOJIMMepa, TemIeparypbl. YpaBHeHue Buibsmca-
Jlanpena-®eppu. [IpouHOCTHBIE XapAaKTEPUCTUKYU PACILIABOB.

2.7. CtpyKTypa M CBOWCTBa KPHCTAUNTMYECKUX IOJMMEPOB. YCIOBUS 00pa30BaHUS KPHCTALTUYECKOTO
COCTOsIHMS B nToJiuMepax. OCHOBHBIE TUIBI KPUCTAIIMYECKUX CTPYKTYP MAaKpOMOJIEKYJI. YTIaKOBKa LIETTHBIX
MOJIEKYZT B KpHcTaimiax. Mopdonorus KpUCTAJUIMYECKUX TOJIUMEPOB. JlaMeruisipHble KPHCTaJLIBL.
Cdeponmutel. Kpucramnsl ¢ BblOpsMiIeHHbIMH LenssMd. CTeneHb KPUCTAIMYHOCTH M METOAbl ee
onpexaeneHus. JledexTbl MONIMMEPHBIX KPUCTALIOB MU UX mpupona. lloammepHble MOHOKPHUCTAIIBI.
Kpucrannuzanus v miuaBjieHHe MOJIUMEPOB, METONbI UcclenoBanusd. Kpucrammmsanus u3 pa30aBiIeHHBIX
pacTBOPOB UM pacIulaBOB. 3apojsllieoOpa3oBaHue U pocT. KuHernueckas Teopusi KpUCTAILIIM3ALUU.
[lepBuuHass W BTOpUYHAS KpHUCTAIM3auMs. YacTMUHOE IUIaBIEHME M peKpuctamzauus. OTxur
nosuMepoB. OCOOEHHOCTH KPUCTAILIH3AIMY TOJTMMEPOB B TIOJMMEPHBIX KOMITO3UTAX.

2.8. XKXuakoKkpucTauIMuecKoe COCTOSIHUE TOJMMEPOB. BAMKHUI M [anbHUN MOPSAOK. THUIIBI CUMMETPHH.
Mezomopdnsbie coctosiHus. O0IaCTH MPUMEHEHUS KUIKOKPUCTALTHYECKUX TTOJIMMEPOB.

2.9. OpHeHTHPOBAHHOE COCTOSTHUE MOJUMEPOB. OCOOEHHOCTH OPUEHTHPOBAHHOI'O COCTOSIHUSI MOJIMMEPOB.
CrtpoeHre u CBOWCTBA OpPUEHTHPOBAHHBIX NOAMMEpOB. CTpykTypHble Mozenu. OCHOBHBIE METOJbI
OpHUCHTAHHU IMOJIMMEPOB U METOJbI OLICHKH.

2.10. MopnenupoBaHue MOJEKYJISIPHOHW U HAAMOJEKYJISIPHOW CTPYKTyp OJINTOMEPOB, IIOJIMMEPOB H
COIIOJIMMEPOB B PacTBOpaX, PacIulaBaXx U MOJMMEPHBIX TBEPJBIX TeI B aMOP(HHOM, MOTYKPHCTATIIMUYECKOM
KPHCTAJUINYECKOM COCTOSHUSX. MOJENUpOBaHME IIPOIECCOB, MPOTEKAIOMUX HA CTaJUH OOpa3oBaHMS
MakpoMoJeKkyJa. MoJenbHble MPEACTaBIEeHUs O CMECSX MOJMMEPOB U IOJMMEPOB C BBEACHHBIMU B HX
cocTaB (PyHKIIMOHATBHBIMHA HHTPEIMEHTAMHU.

2.11. PenakcallMOHHBIE SIBIIEHUS B TIOJIMMEpax. PenakcallmOHHBIA XapakTep MpOLeccoB AeGopMaluu.
I'ucrepesucHeie nporneccel. [lonsydects m penakcanus HanpspkeHus. lIpuHmun cynepnosunuu. Cnextp
BPEMEH pelakCcalud M 3anas3iblBaHus. JMHAMUYECKHUE CBOWCTBA IOJHMMEPOB: KOMIUIEKCHBIM MOIYJIb U
KOMIUIEKCHasi MOAAaTAMBOCTb. COOTHOLIEHHE MEXKJy KOMIUIEKCHBIM M PEIaKCalMOHHBIM MOIYJISIMU.
JInneliHas BA3KOyNpyrocTs. IIpuHIUn TeMneparypHO-BpEMEHHON DKBUBAJIEHTHOCTH.

2.12. ®usuko-MexaHW4yeckue CBOHCTBa moiauMepoB. Jledopmannonusle cBoiictBa. Hampsbkenue,
nedopmarus u ynpyrocts. O6o6menHas ¢popma 3akona ['yka, uamepenue Moayien ynpyroctu. UneansHoe
IUTACTHYECKOE TeNo, TMPOLECC pa3BUTHUS IJIACTUYECKUX JedopMmanuil. BiusHHE THIpOCTaTUYECKOTrO
JaBJICHUS, TEMIEPaTyphl U CKOPOCTH JiehopMalivy Ha Mpeell TeKy4eCTH.
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MexxaTtoMHOE B3aMMOJICMCTBHE B moJuMmepax. JlMHAMHUKa M DHEpPreTuKa pPacTSKEHHS OTIACIbHOU
MEKATOMHOM CBSI3M M LEMHOW MaKpOMOJIeKyJbl. [IOHSITHE O TEOPETUYECKOM IPOYHOCTH ITOJIUMEPOB.
OcHoBHbIe Teopun pounoct: OpoBana, ['puddurca, TepmodurykTyaninoHHas1, peslakcarmoHHasl.

JHlonroseunocts. Kunernueckas teopusi paspyuienus. OcoOEHHOCTH pa3pylIeHUs] TBEPABIX IMOJIUMEPOB U
3JIaCTOMEPOB. MexXaHU3M IUIACTHYECKOTO W XpymnKoro paspyuienus. OOpazoBaHHE MHKPOTPEIIUH.
Pacnipoctpanenue TpeuuH. CTatuyeckas U IMHaMUYecKasi yCTaloCTh.

2.13. DnexTpuueckue, ONTUYECKUE U MarHUTHbIE cBoiicTBa noauMepoB U [IKM. JIlunelinbple 1 HenuHENHbIE
3¢ GEeKThI B NOIUMEPAX U NOJUMEPHBIX KOMIIO3UTAX.

Cencopsl Ha ocHOBe nosiumepoB U [TKM.

DIIEKTPUYECKUE CBOMCTBA ITOJMMEPOB-AUAIICKTPUKOB U MOJIUMEPOB-IIPOBOJHHUKOB. JlM3JIeKTpuueckas
nojeipu3anuvsa U JUITOJIbHBIC MOMCHTBI IMOJIUMCPOB. ﬂHBHeKTpI/I‘IeCKaH MNPOHUIACMOCTb U JTUIJICKTPHUICCKUC
MOTEPH, IEKTPUYECKass MpodHocTh moiaumepoB u [TKM. Dnekrpusamusi MOJMMEPOB M AIIEKTPUYSCKHIMA
po0oii.

JlonupoBaHHUEe MOJUCONPSIKEHHBIX IIOJUMEPOB: CHHTETUYECKHE METallbl M METOABl HX IOJIy4YEHHUS.
DNeKTpUUECKUe U ONTHYECKHE CBOWCTBA IMOJMCONPSLKEHHBIX MOIMMEPOB. llepcrnekTuBbl MCIONB30BaHUS
MOJINCONPSDKEHHBIX ~ IIOJUMMEPOB  JUIsl  CO3JAHMsI  IOJUMEPHOM  DJIEKTPOHMKH,  BKIIOYAIOLIEH
BBICOKOIIPOBOJISIIIME,  IIOJIEBBIE, DJIEKTPOJIOMHUHECIICHTHBIC, HEIMHEUHO-ONTUYECKUE JJIEMEHThl U
yCTpOMCTBA

Marueroconporusinenue noiuMepos U IIKM. IIKM ¢ BbICOKMMU M HU3KMMM 3HAYEHUSMHU KOMILJIEKCHOM
JUAJIEKTPUYECKOM M MAarHUTHOM IIPOHHUILIAEMOCTEH, CBA3b MEXAY COCTaBOM U CTPYKTYpPOM, METObI
OlIpeeICHUS.

2.14. OnTudeckne CBOMCTBA MOTMMEPOB: KOAPPHUITUSHT CBETONPOITYCKAHWUSI, CIIEKTPAIBHBINA KO3 PHUITHCHT
MPOIYCKaHUs, CBETOCTOMKOCTh, CBETOPACCESTHUE, MTOKA3aTelb MPENOMIICHUS U ONTUYECKUN KOIDPHUIMEHT
HaIpsDKEHUs U ONTHUYECKas HETEPMOCTOMKOCTh. DaKTOPhI, OMpPENENsIoNnIie YpPOBEHb JTHUX TOKa3aTesei.
CrapeHne oNTHYECKUX MOJTUMEPOB.

2.15. Tennopusuyeckue cBoiictBa nmomumepos u [IKM. ITnotHOCTs monmuMepoB. OCOOEHHOCTH TEMIOBOTO
pacuMpeHuss noauMepoB. TermnoeMKocTs. TermonpoBOJHOCT M TEMIIEPATYPOIPOBOJHOCTE IOJIMMEPOB U
IIKM. Mogenu TpaHCHOPTHBIX NPOLECCOB. BIMSHME OCHOBHBIX MApaMeTpPOB IOJMMEPOB U APYTHUX
unrpeauentoB [IKM Ha ux Temiopusnyeckue cBoWCTBa.

2.16. Tpenne u nzHoc nmoaumMepoB. OCOOEHHOCTH TpeHUs MoauMepoB. [Ipupoaa u MexaHU3M TpeHHsI. 3aKOH
TPEHMSI, BIUSHUE BPEMEHU KOHTAKTAa, CKOPOCTH CKOJBXEHMsI M TeMmneparypbl. M3Hoc nomumepos. CBA3b
SBJIGHUN TPEHUs M M3HOCA. YCTaJOCTHBIA M3HOC, abpa3uBHBIA M3HOC, OOIIME 3aKOHOMEPHOCTH, BIUSHUE
BHEIIHUX (DaKTOpPOB.

2.17. Ilponunaemocts noaumepoB. ['azonponuniaemocts noiaumepoB. duddysus B nomumepax. Copbuus
razoB u napoB. MouHblli oOMeH. CenekTHBHas NPOHMIIAEMOCTh IOJMMEPHBIX MaTepHallOB, METOMbI
OIIpEAETICHUS.

2.18. TepmoarHaMHMKa COBMECTUMOCTHU mNonuMepoB. Pa3zoBasi cTpykTypa U Mopdonorus. MukpomexaHuka
cMmeceit monumMepoB. Jledopmanus u pazpylieHne TBEpAbIX TeJ Ha OCHOBE MOJUMEPHBIX CMECEH.



2.19. Mexda3znbie sSBICHUS HAa TpaHHUIAX pasjeiia MOJUMEP-TIOJIMMED, TOJMMEP-TBEPAOE TeIo. ANresus.
TepMonnHaMuKa B3aMMOAEMCTBHSI KOMIOHEHT B nonuMmepHbIX cMmecsax U IIKM. Crpykrypa u cBolicTBa
MeX(}a3HBIX CIOECB.

2.20. ®Pusunueckue cpoiictBa [IKM: mpodHOCTb, BS3KOCTH pa3pylICHUs, YCTaJIOCTHAs BBIHOCIUBOCTD.
VYupyrue u Bsaskoynpyrue corcrsa [IKM. Monenu, onuceiBaromyue 3aBUCUMOCTh MoAyJia yrpyroctu [IKM
OT XapaKTEPUCTUK KOMIIOHEHTOB.

TemmoBoe pacmmpenue, Temio- u AMeKTponpoBoaHOoCcTh [IKM. OcobeHHOCTH 3aBUCUMOCTEH (PU3NIECKUX
cBoiicTB [IKM oT Tuna HarnoaHUTENs U pacipeesieHUs HAOJHUTENEH B KOMITIO3ULIMOHHOM MaTepHae.

2.21. HanoxoMmmno3utel. HanmonHuTENM ¢ HAHOMETPOBBIM pPa3MEpPOBBIM pazMepoM yactuil. CTpykTypa U
CBOMCTBa HAHOKOMIO3UTOB. HaHOKOMMO3UTHI C HOBBIMHU ONTUYECKUMH, 3JICKTPOHHBIMH, MArHUTHBIMH,
ANEKTPUYECKUMU U JpYrUMH (GYHKIUSMH C [PUMEHEHHEM YIJIEPOJHBIX HAHOTPYOOK, (yJIepeHoB,
METAJIJIOB U OKCUJIOB METAJLJIOB.

2.22. Ilonstue o npumeHeHuu noaumepoB U IIKM B (QyHKIMOHANBHBIX M HMHTEJUIEKTYalbHBIX (smart)
cTpykrypax. IloaumepHble MaTepuaibl, IPUMEHsAEMbIE U UX MOJTYYEHUS: CBSI3b MEX1Yy UX KOMIIOHOBKOH,
BHEUIHUMH BO3JECUCTBUAMU U OTKJIUKOM. CEHCUTHBHBIE U aJallTUBHBIE CTPYKTYpPbl U IHOJIMMEPHBIE
MaTepuaibl A8 HUX. Tepmo- U GOTOXpOMHBIE, XMMOTPOHHBIE, TEH30UyBCTBUTENIbHBIE U Jp. MaTepuaisl
JUIS UHTEJUIEKTyaJIbHbIX CTPYKTYP.

Pasnen 3. MeToabl ucc/ieIoBaHusl MOJMMEPOB M NMOJMMEPHBIX KOMIIO3MIIMOHHBIX MAaTEePHAJIOB

3.1. OcoGeHHocTH MpUMEHEHHUS (PU3MUECKUX METOJIOB ISl U3YUYEHUS CTPYKTYPHI M CBOICTB OJIUTOMEPOB,
MOJIMMEPOB,  TMOJIMMEPHBIX  MAaTePUANIOB W IOJHMMEPHBIX  KOMIO3UTOB. MeTonsl  00paboTKH
AKCIIEPUMEHTAIbHBIX JAHHBIX U OIpEeelIeHHe JOCTOBEPHOCTH IMOJYUYECHHBIX PE3YJIbTATOB: JOBEPUTEIbHBII

WHTEPBaJl, OTHOCUTEIbHAS U a0COIIOTHAS MOTPEITHOCTH U3MEPEHUH.

OKCIIEpUMEHTAIIBHBIE METOJBbl MCCIEJOBAHMS CTPYKTYpbl MAaKpOMOJIEKYJ B pacTBOpPE (BHUCKO3UMETPUS,
CBETOpACCEesIHNE, CEAMMEHTAINS, TBOWHOE JTydeNpeoMIICHHE).

3.2. Cnekrpockonusa nonumepoB: MK, MHIIBO, KP. Crneuuduka mMeTonoB u 3amadd, pemiaeMbie ¢ UX
MIPUMEHEHUEM.

3.3. ®nyopecueHTHBIN aHaJIu3 ITOJIMMEPOB.

3.4. DnexTpOHHBIM UM SACPHBIM MapaMarHUTHbBIN pe3oHaHchl. CyIIHOCTh METOJOB, ammapaTypa, o0nacTu
npuMeHeHus. Meroa cnuHOBOM METKU. SIMP BBICOKOTO M HU3KOTO pa3pelIeHUs.

3.5. Temnodusmueckue ™eronbl. [umaromerpusa. JuddepeHunanpbHbli TEPMUUYECKUN  aHAIU3.
Kanopumerpuueckne METOABI.

3.6. Macc-cnekrpometpusi. CyniHOCTh METO/Ia, almapaTtypa, 00acTu npuMeHeHus. BpemsimposeTHas macc-
CHEKTPOMETPHSI.

3.7. PeHTreHOCTpYKTYypHBI aHalIu3 IOJIUMEpPOB. M3yueHue pasMepoB M OpPHUEHTALUU YHOPSIOYECHHBIX
obyacTeil KpUCTAUIMYECKUX MosinMepoB. bonbiime nepuoasl B monumepax. Crnenmduka ucciepoBaHUs

cmecel nonmmmepos u [TKM.

3.8. OnTuyeckas u 31EKTPOHHAST MUKPOCKOIIUSI.
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3.9. ®uszuKo-MexaHn4ecKrue MeTobpl. TepMoMeXaHUYECKU METO/I.

3.10. Hepaspymaroniue Meto bl ucciaegoBanus [TIKM.

3.11. Ilunamuueckure MeToIbl. JusnexkTpudeckas 1 MexaHu4ecKas CIIeKTPOCKOIIHSL.
3.12. DnexTpodu3nueckre METO bl UCCIIECIOBAaHUS CBOWCTB moiuMepoB u [TKM.
3.13. TyHHenbHast MUKPOCKOIIHSI.

3.14. Tlonsporpadus u Apyrue JIEKTPOXUMUIECKAE METOIBI.

3.15. TpancmopTHble METOIBI JUISI HCCIENOBaHHS TMOJIMMEpoB. OOpalieHHass W Telb-TPOHHUKAIOIIAS
xpomarorpadus.

3.16. OcoGeHHOCTH METOJI0B MCCIIEI0BAaHUS HAHOKOMITO3UTOB U UX UHTPEIUEHTOB.

4. OOpa3oBaTejbHble TEXHOJIOTHHU

JInst MOCTHOKCHUS TUIAHUPYEMBIX Pe3yJbTaTOB OOYYEHHS, B JAUCIMIUIMHE  HCIOJB3YIOTCSA pa3IUYHbIC
00pa3oBaTeNbHbIC TEXHOJIOTHH:

HHPOPMAIIMOHHO-PA3BUBAIOIINE TEXHOJIOTHH (CaMOCTOSTEIbHOE HM3YYEHHE JIUTEpPaTyphl, MPUMEHEHHE
HOBBIX I/IH(i)OpMaIII/IOHHLIX TEXHOJIOTrUH JIs1 CaMOCTOATCIIBHOI'O  ITOIIOJIHCHUA 3HaHI/If/'I, BKJIFOYas
HCI0JIb30BAaHNE TEXHUYECKUX U AJIEKTPOHHBIX CPEICTB MH(OPMALINN);

ACATCIIBHOCTHBIC MPAKTUKO-OPUCHTUPOBAHHBIC TCXHOJIOIMU (aHaJII/I3, CpaBHCHHUEC MCTOAOB IIPOBCACHUA
XUMHUYCCKUX H (1)I/I3I/IKO'XI/IMI/ILI€CKI/IX HCCJIGI[OBaHHﬁ, BI)I60p METO4a, B 3aBHCHMOCTH OT oOBeKTa
HCCIIEIOBaHMs B KOHKPETHOM CUTyallMH U €ro IPaKTUUecKas peaan3alns);

pasBUBAIOIIME MPOOJIEMHO-OPHUEHTHPOBAHHBIC TEXHOJOTUU  (Y4eOHbIC JTUCKYCCHUH, KOJUICKTHBHAsS
MBICITMTENIbHAS ICATEIBHOCTD, PEIICHUE 3a/1a4 MOBBIIIICHHOW CII0KHOCTH).

JIeKIK YUTAIOTCS C UCIIOJIB30BAHUEM COBPEMEHHBIX MYJIbTUMEIUIHBIX BO3MOXXHOCTEH U MPOCKIIMOHHOTO
000pyI0BaHUA.

5. ®opMbI OPraHU3alMU U KOHTPOJIS CAMOCTOSITeJIbHOW padoThl 00yyarommxcs

[enbto caMocTOATENBHON pabOThI SBJISETCS OBJIAJIEHUE HAaBbIKAMU PabOThI C JIUTEPATYpol (B UMTAJIHLHOM
3aje OGMOIMOTEKH, C JOCTYIIOM K pecypcam MHTepHer), 6osee yriyOaeHHOe N3ydeHUE OTEIbHBIX pa3esioB
JMCLUIUIMHBI IPH TOATOTOBKE K HalMCcaHUIO pedepara, HOAroToBKe K sk3aMeHy. CamocTosTenbHas paboTta
MOJIKpeIIsieTcss y4eOHO-METOIMYECKUM U MH(pOPMALMOHHBIM 0O0€CleYeHHEM, BKIIIOYAIOIIUM YYeOHUKH,
yueOHO-METOJUUECKUE TTOCOOMS], KOHCTIEKTHI JICKIHA.

Tekymuit KOHTPOJIb YCIIEBAEMOCTH OCYIIECTBIISIETCS B OPME KOHTPOJISI CAMOCTOSATEITLHON paboThI (3amuTa
pedepaton).

WTOoroBslii KOHTPOJIb MPOBOJNUTCA B BUJAE 3K3AMEHA.

Tems! pedepaTos:

1. Cuekrpockonus monumepos: MK, MHIIBO, KP. Cnemuduka mMeTomoB U 3ajaud, peliaeMble C UX
MIPUMEHEHUEM.
2. DnyopecleHTHBIN aHaIH3 TOTUMEPOB.
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3. DIEeKTpOHHBIM W SIICPHBIN MapaMarHUTHBIA pPE30HAHCHL.. METO/ CIUHOBON METKH IS W3YyYCHHS

MOJIMMEPU3ALUOHHBIX TTPOLIECCOB.

HuddepeHnmanbHpIii TEPMUYECKUN aHATN3 TTOJIMMEPOB.

BpewmsiniponeTHast Macc-ClIEKTPOMETPHSI.

PentrenocTpykTypHbIi aHanu3 nmoaumepoB. Crienndrika uccienoBanus cmeceit moaumepoB u [TIKM.

Orntrueckas ¥ 3JIEKTPOHHAST MUKPOCKOITHS.

TepMomexaHUYeCKU METO UCCIIET0BAaHUS TTOIUMEPOB.

Hepaszpymaromue metonsl ucciienoanus [IKM.

0. Aunamuueckue MeTobl. JIM3IeKTpUUecKas U MEXaHUYEeCKasi CIIEKTPOCKOMUSI.

1. DnexTpoduznuecKrue METO b UCCIICIOBAHMSI CBOMCTB TouMepoB u [TKM.

12. TynHenbHass MEKPOCKOTIHSL.

13. Ionsiporpadus u Apyrue 3MEeKTPOXUMUIECKUE METO/IBI.

14. TpancropTHble METOIbI JUIsl HUCClenoBaHHs monuMepoB. OOpalleHHas U relb-IMPOHUKAOUIAs
xpomatorpadus.

15. Metonpl uccieoBaHKsl HAHOKOMIIO3UTOB U UX UHTPEIUECHTOB.

RBoo~N oA

KoHTpoJIbHBIE BOIIPOCHI K 9K3aMEHY:

1. BBICOKOMOJIEKYJISIDHBIE COEAMHEHUSI KaK HaykKa, OObEKTaMM HCCIEIOBAaHUN KOTOPOW SIBISAIOTCA
MaKpOMOJIEKYJIbl CUHTETUYECKOT0 U HPUPOJHOIO IMPOUCXOXKJEHHS, COCTOSAIINE W3 MHOTOKPATHO
MOBTOPSIIOLIUXCA CTPYKTYPHBIX €IMHUL], CO€AMHEHHBIX XUMHUYECKUMHU CBSI3IMHU, U COZIEpXkallue B
IJIABHOM 1IN aTOMBI yIIIEpoa, a TAKXKe KUCIOopOo/ia, a30Ta U Cephl.

2. Krnaccudukanus W HOMEHKJIATypa MOHOMEPOB, OJUTOMEPOB W mMOIMMEpoB. OCOOCHHOCTH WX
XMUMHUYECKOro cTpoeHus. CHHTETHYEeCKHE OpraHnYecKUe, JIEMEHTOOPraHMYeCKUe, HEOPraHnIecKHue
U IPUPOJIHBIE [TOJIUMEPBHI.

3. TlonuaucnepcHOCTb, MOJIEKYJISipHas Macca, CTENEHb MNOJIMMEpH3allud, MOJEKYJISIPHO-MacCOBOE U
MOJIEKYJISIPHO-UMCIIEHHOE PaclpeIelIeHUE OJIMTOMEPOB U MOJIMMepoB. CTepeoXuMusl MOJIUMEPOB.

4. Peaknuu TMOJy4EHUS OJUTOMEPOB M BBICOKOMOJEKYJSPHBIX coenuHeHud. Ilomumepuszanus wu
COTOJIMMEpHU3aLus: paluKaabHasi, KATUOHHAS, AHMOHHAs! U MOHHO-KOOPIUHAIIMOHHAs,, 0COOEHHOCTH
YKa3aHHBIX MTOJIMMEPHU3ALMOHHBIX NpolueccoB. [lonmumepusanus B pacTBope, B Macce, B CyCIIEH3UH, B
SMYJIbCUH, B TBepAoH (aze. TepMoanHaMuKa MOIMMEPU3aLUOHHBIX [TPOLIECCOB.

5. PanukanbHas mnonuMepusanus U ee MexaHu3M. CTpoeHHEe MOHOMEPOB U CIIOCOOHOCTh HMX K
MOJINMEPHU3aLlUU, METOAbl MHUIIMNpOBaHus. KuHeTnka pajiukalibHOM MOJIMMEpPU3alUK U ypaBHEHUE
CKOPOCTH TNOJMMepH3alMu. BrusHue pasnuyHbiX (AaKTOpOB Ha MOJIEKYJISPHYIO Maccy U
MOJIEKYJISIPHO-MAacCOBO€ pacupeenenre noaumepa. [lonstue o 1irHe KUHETUYECKOM LIETH.

6. VHruOutopsl W pPEryJsATOpbl paaMKadbHOW mnoiauMmepuzanuu. OOpaTuMoe MHIHOMpPOBaHUE.
PanukanpHas monmumepuzanus TpH TIYOOKHX crerneHsx mpespameHus. ['enb-adpdext. CriocoObr
MIPOBE/ICHUS paJAuKaIbHON MOJIMMEpU3alliU: B Macce, pacTBOpe, TBEpoil (ase, B CyCreH3HsIX.

7. DOMynbCHOHHas MoJUMepu3alus U ee ocoOeHHocTH. KuHeTmka M MexaHM3Mbl 3MYJIbCHOHHOM
MIOJINMEPU3ALUH.

8. Comonmmepuzamnusi, € MEXaHH3M H OCHOBHBIC 3aKOHOMEPHOCTH. YpaBHEHHE COCTaBa COMOJIMMEpA.
KoHcTanThl comonmumepusan U uxX (usnueckuii cMpicia. CBs3b CTPOCHUS MOHOMEPOB C HX
peaKuMoHHON crocoOHOCThIO. BiusiHue cpenpl, gaBieHus u temneparypbl. Cxema Q-e Andpes u
[Ipaiica. CtaTucTH4yeckue, NPUBUTHIE U OJIOK-COMIOIUMEPHI.

9. HonHas, KaTHOHHAs W AaHWOHHAs, NOJMMepH3anus. PeaknuoHHas CrocoOOHOCTH MOHOMEPOB B
MOHHBIX peakuusax. KartamuzaTopsl M cokaTanu3aTopbl. MexaHusmbl mporecca. OOpa3oBaHue
aKTUBHOTO IIEHTpa, poCT U 0OphIB 1enu. CKOpOCTH 3IeMEHTapHbIX peakuuid. CKOpoCTh MPOLECCOB
KaTHOHHOW W aHMOHHOW IOJIMMEPHU3aluy, BIMSHUE CpEIbl U TEMIIEpaTypbl Ha KHUHETHUKY H
MOJINUCIIEPCHOCTh 0oOpasyronuxcs nonuMmepoB. [Ipumepsl oOpasoBaHus "KUBBIX" MOJIMMEPHBIX
Lenen.
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10. UonHO-KOOpAMHAIIMOHHAS TIoMMepu3aluss U ee ocodoeHHoctu. Kartammzaropsl [lurnepa-Harra.
M oHHO-KOOpAMHALIMOHHAS TOJIMMEPU3ALHs Ha JIUTUEBBIX KaTaIu3aTopax.

11. MeTasuioneHOBBIN KaTalu3, MEXaHW3M M KHHETHUKA PEaKIIhil.

12. CtepeoperyisipHple TOJIMMEPHl M YCIOBHUA HMX THOJIy4YeHUs. MexaHusM crepeocnennduyeckoi
MOJIMMEPU3ALUU.

13. Ilonmunpucoenunenne. Mexanu3m 00pa3oBaHUs TOJIUYPETAHOB, MOJUKAPOAMHIIOB U ATMOKCHIAHBIX
MIOJIMMEPOB.

14. ITonukoHaeHcaLug: paBHOBECHAs " HEPaBHOBECHAS. Tunel XUMHUYECKUX peakuui
nonukoHAeHcanuu. OyHKIIMOHAIIBHOCT MOHOMEPOB, OJIMTOMEPOB U €€ 3HaueHue. PeakunoHHas
CIOCOOHOCTh (PYHKIIMOHAIBHBIX TPYIII.

15. PaBHOBecHasi TMOJIMKOHJEHCAMsI W ee MexaHu3M. KuHeTHka paBHOBECHOW MOJUKOHACHCAIUH.
3aBUCUMOCTh MOJIEKYJIIPHOM MAaccChl IOJMMEPA OT COOTHOLIEHMSI MCXOJHBIX MOHOMEPOB; IPABUIIO
HEIKBUBAJIEHTHOCTH  (pyHKUMOHANBHBIX  rpynmn.  CrnocoObl  MpoBeneHHsS  PaBHOBECHOU
IIOJINKOHICHCALINH.

16. HepaBHOBecHasi MoOJMKOHJAecAlUsl. TUIBl HEpaBHOBECHBIX peakuuil. CrnocoObl MpoBeaeHUS
HEPABHOBECHON  IOJIMKOHJEHCAlMM. 3aKOHOMEPHOCTH  HEPaBHOBECHOH  IOJMKOHJEHCAIUH.
Mexdaznas TOTUKOHACHCAIUs. MeXaHU3M peakIMd U €€ OCHOBHBIE 3aKOHOMEPHOCTH.
HepaBHoBecHas MOJMKOHAEHCALINS B PACTBOPE.

17. CoBMecTHasi TONUKOHACHCAIMS M €€ XapaKTepHble OCOOEHHOCTM B Cllydae pABHOBECHOW H
HEPABHOBECHOHN MOJMKOHJEHCAMU. TpexMepHas TMOJMKOHJEHCAllMsI U €€ 3aKOHOMEPHOCTH.
Bnusnue GyHKIIMOHAIBHOCTH MCXOAHBIX COEIWHEHUH. Pa3HO3BEHHOCTH MOJIMMEPOB, MOTy4aeMbIX
METOJIaMU TOJIMKOH/IEHCAIUH.

18. CuHTE3 MOHOMEPOB U TMOJHMCOMPSDKEHHBIX MOJUMEPOB HAa HMX OCHOBE, XHMHUYECKOE CTPOEHHE,
MOJIEKYJISIpHAasE W HAJMOJIEKYyJIIpHas CTPYKTypa THUIHMYHBIX IOJIMCONPSIKEHHBIX IOJIUMEPOB:
MOJIMAIETHIICHA, TIOMUANALIETUICHOB, MOJUAHIINHOB, NOJU(EHIICHBUHUICHOB, MOJIUTHOPEHOB U
Ip., MOHATHE 00 MX 3JEKTPOHHOH cTpyKType. CBsI3b MEXKIY METOJAaMM UX CHUHTE3a U CTPOCHUEM.
XuMudeckasi ¥ 3JI€KTPOXUMHUYECKass MOAU(PHUKAIS MOTUCONPSHKEHHBIX TOITUMEPOB.

19. OcHOBHBIE TIPHU3HAKW PA3BETBICHHBIX TOJMMEPOB W METOJBI CHHTE3a, MX KOHQUTyparws (Ha
YPOBHSIX 3B€HA, II€NH, NPUCOECTUHEHUS 3BEHbEB, NPUCOCIUHEHUs OJIOKOB) M KOH(pOpMaIus.
®daxTopel, ompenensiomue KoHpopmanuoHHble mepexoabl. CTpykTypHas Moaudukauus u
HAJMOJIEKYyJIApHast CTpyKTypa. (CBepXpa3BETBIEHHBIE IOJIMMEPHl U JEHAPUMEPHI, UX CHUHTE3 U
0COOEHHOCTH CTPOCHHSI.

20. Crutele noauMepsl. TUbl CIINTHIX TOMMEpoB. POPMHUPOBAHUE TPEXMEPHBIX CTPYKTYP B Ipolecce
CHUHTE3a U XUMHYECKHUX MpPEBpaIIeHUi B MakpomoJjeKyiax. CIINThIe dKECTKOLETIHbIE U AJIaCTUYHbIE
nosuMepbl. CTaTUCTUCTHUECKUE METO/BI ONMUCAHUS MPOLIECCOB 00pa30BaHMs CIIUTHIX MOJIMMEPOB.
[Tapamerpsl ceTok. OCHOBHBIE 3aBUCUMOCTH MEXIY CTPYKTYPHBIMH  XapaKTEpUCTUKAMU
MIPOCTPAHCTBEHHO CLIUTHIX MOIUMEpoB. OOpa3zoBaHUE MPOCTPAHCTBEHHBIX CTPYKTYpP B 3JacToMepax
U UX JUHaMuKa. BuJpl criMBaromMX areHToB M OCOOEHHOCTH CTPOEHHS CeTOK. BiusHue Tuna
MIOTIEPEYHBIX CBSI3€M HA MEXaHUYECKHUE CBOMCTBA CIIUTBIX 3JIACTOMEPOB.

21. Cmecu nonuMepoB. VICTHHHBIE W KOJUIOMIHBIE PACTBOPHI CMECEH MOJIMMEPOB, MEXaHU3M CMEIICHHS
U TUIBI (PAa30BBIX CTPYKTYP B cMecsAX MoiauMepoB. CMecH MOJIMMEPOB KaK MaTPHUIIbl I MOTYYEeHUS
MOJINMEPHBIX ~ KOMNO3MIHMOHHBIX MarepuanoB (IIKM), cnenuduka cunteza IIKM ¢ ux
IIPUMEHEHHEM. MHOTOKOMITOHEHTHBIE CMECH TOJINMEPOB.

22.TlpuposHbIe TOJMMEPHl W WX Pa3HOBUIHOCTH, METOMBI BBIJCICHHS W3 TPUPOIAHOTO CHIPbS W
UACHTUUKAIMM, METOIbl Moaudukanuu. llemnono3a, XUTHH, XUTO3aH M HUX HPO3BOJHBIE.
[IpumeHeHne MPUPOAHBIX TOJUMEPOB.

23. Xumuyeckas Moaupukanus noaumepoB. OCHOBHBIE 3aKOHOMEPHOCTH MOAM(HKAINU MOJIUMEPOB.
PeakunonHas crnocoOHOCTh (YHKIMOHANBHBIX TPYII MaKpOMOJIEKYJ1 W HHU3KOMOJIEKYJISIPHBIX
coeauHeHUl. D¢ QeKThl Lenu U coceqHel Tpynibl, KOHPHUTypalMoOHHbIE UM KOH(pOpPMAalMOHHbIE
s¢dextsl. Peakumm 3amerneHuss B TOJUMEpHOM 1enu. BnusHue ycnoBuil Ha KHUHETHYECKHE
3aKOHOMEPHOCTH M CTpOeHHe O0Opa3yrommxcs MoiauMepoB. KoMmosuImMoHHas HEOJHOPOAHOCTb.
Peakiuu CTpyKTYpUpOBaHUS MOJUMEPOB M UX OCOOCHHOCTU. V3MeHeHHe CBOMCTB MOJIMMEPOB B
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pe3yibTaTe CTPYKTypUpOBaHUA. MeEXMOJIEKYJIApHBIE PEaKLIMU U 00pa30BaHUE TPEXMEPHBIX CETOK.
Peakuuu npucoequHeHNs, OTILEIUIEHUS U N30MEPU3ALUH.

24. Knaccuukamusi MoJMMEPHBbIX KOMIO3MIMOHHBIX MaTe€pHajoB U IOJIMMEPHBIX HAHOKOMIIO3UTOB.
Bunsl marepuanoB: mnoauMep-noguMmepHbie cMmecH, IIKM, apmupoBaHHBIE HENPEPHIBHBIMY,
KOPOTKMMH BOJIOKHAMM M IUIACTUHYATHIMM HAIOJIHUTEIAMH, JUCHepcHO-HanoygHeHHble [IKM,
[IEHONOJMMEPbI, MHOTOKOMIIOHEHTHBIE [TKM.

25. BookHOOOpa3yronye MnojJmMepbl 1 BOJOKOHHBIE MOJUMEPHbIE KOMIIO3UThI, METO/bI MOJIy4YEHUS U
CTPYKTYpa.

26. Tumn, ¢opMa M OCHOBHbBIE CBOWMCTBAa apMMPYIOIIMX HAMOJHUTENCH: HenpepbIBHbIE CTEKISHHBIC,
yIaepoaHble, OOpHBbIE, OpraHMuYecKkue U Jp. BojokHa, HUTH, KIYyThbl, POBUHIH, JEHTHl U TKaHW;
KOPOTKHE BOJIOKHA, MaTbl W3 HHUX; HAIMOJHUTENH IUIOCKOCTHOW CTPYKTYphl. DU3HUKO-XHUMHSA
IIOBEPXHOCTH HAIIOJTHUTEIICH.

27.Tunel u cBoOWcTBA MaTpull (TEPMOIUIACTHYHBIE M TEPMOPEAKTUBHBIE IOJIMMEpPHI, IOJIHUMEP-
IIOJINMEPHBIE CMECH).

28. MeTo/1bl OJyYEHHS OJMMEPHBIX KOMIO3ULIMOHHBIX MaTepHUasoB.

29. MexdaszHbie SBICHUS Ha TPaHUIAX pasjieia MOJUMEp-TOJIMMEp, MOJIUMEP-TBEPI0E TeI0. Are3us.
BnusHue ¢opmbl, XMMHYECKOTO U (PU3UYECKOr0 COCTOSHUS IOBEPXHOCTH Ha cBoiictBa I[IKM.
Amnmpetsl. MeToapl XuMudeckoil u ¢puzndeckoit Mmoaudukanum kommnonenTos [TKM.

30. HanoxoMmo3uTbl. THUIBI MHIPEIUEHTOB, MaTepHajbl U METOJbl, NMPUMEHSAEMbIe Ul MOIy4EHUs
HaHOKOMIT03UTOB. OCOOEHHOCTH MX IOJYyUYEHHUS] 1 OCHOBHbBIE CBOWCTBA HAHOKOMIIO3UTOB.

31. OCHOBBI TEXHOJIOTUM HOJMMEPOB M IOJHMMEPHBIX KOMIIO3MLMOHHBIX MaTepuasoB. MeToibl
MOJIyYCHUSI HANOJNHUTENEH, uX (PaKIUOHUPOBaHHE W 00pabOTKa, CIOCOOBI COBMEIICHUS
(YHKIMOHATIBHBIX MHTPEIUCHTOB U NOJIMMEPHBIX MaTpHll. TexHonorus nepepaboTKu MOIUMEPOB U
I[IKM B nostynipo{yKThl ¥ U3JENHS.

32. TpaiuuuoHHBIE U HOBBIE 00JaCTU IPUMEHEHUS OJIMIOMepoB, noaumepos, IIKM 1 HaHOKOMITO3UTOB
IIPU PELICHUN HAyYHBIX U TEXHUYECKHX 3a7au.

33. JlecTpyKIMsl IOJUMEPOB U KOMIIO3UIIMOHHBIX MaTepuaioB. OCHOBHBIE BHJbl JECTPYKLUU:
XUMHYECKast, TePMHUYECKasi, TEPMOOKHCIUTENbHAs, (oTo- 1 Mexanudyeckas. CTapeHne MOJIMMEPOB.
Crabunusanus BBICOKOMOJIEKYJISIPHBIX coequHeHUHd. KuHeTnka MeXaHOAeCTPYKLIMH MOJIMMEPOB.
[Ipenen MexaHOIECTPYKIIMU U IPUUYUHBI €r0 CyliecTBOBaHUs. [IoHATHE O CTOMKOCTH MOJMMEPOB U
KOMITO3UIIMOHHBIX MAaTEPUAIOB K BHEIIHUM BO3ICHCTBUSIM.

34.Toproyects momumepoB u IIKM. OcHOBHBIE TpOLECCH, NPOTEKAOIINE TPU TOPEHUU B
KOH/ICHCUPOBAHHOM 1 ra30Boi (hazax. MeToabl CHUKEHHUS U TTOBBILICHUS TOPIOYECTH.

35. Bropuunas mepepabotka monmumepoB U [IKM, ocHOBHBIE TEHACHIIMH W COBPEMEHHOE COCTOSHHE.
Dkonornyeckue npodaeMbl BTOpUYHOI nepepadbotku nonumepos u [TKM.

36. Kondopmarmonnast  cratucTika momuMepHbIX —1erneld. Kondurypamus wu  koHpopmanus
MakpoMmoJeKkys. OCHOBHbIE MOJEIM HOJMMEPHBIX Ilenel: CBOOOAHOCOWIEHEHHas LeMb, Lenb C
(UKCUpPOBaHHBIMU yTJIaMH. XapaKTEpUCTUKU pa3MepoB U (hopMbl TOJIMMEPHBIX Lieneil. BHyTpeHHee
BpallleHue M MOBOpOoTHas wu3omepus. lloaumepsl ¢ XupaabHbIMH LeHTpamMu. KoHdopmanus
MaKpOMOJIEeKYyJl U KoH(opmanuoHHas sHeprus. CrepeoperyispHOCTh U MUKPOCTPYKTYpa LIEMHBIX
MOJIEKYII.

37.TuOKOCTh TIOMUMEPHBIX IeMe M ee XapaKTepUCTHKH. TepMoIMHaMu4eckas M KHHETHYECKas
rMOKOCTh MaKpOMOJIeKyN. bimkHue u nanbHHe B3auMozencTBus. Pazmepbl U (GOpMBI peanbHBIX
LEMHBIX MOJIEKYJI U UX SKCIIEPUMEHTaIbHOE onpezeneHue. [IoHsaTue o CTaTUCTUYECKOM CErMEHTE.

38. BBICOKOMOJIEKYJIIDHBIE COEIMHEHHUS B pPAcTBOpe. XapakTep B3aUMOACWUCTBUS B PpacTBOpax
noiuMepoB. TepMoanHaMuKa pacTBOpOB moiumepoB. Teopusi dnopu-Xarruica. q -TeMmieparypa.
Oo6wemuble 3pdexTsl. KoHleHTpupoBaHHbIE PacTBOPHI MoauMepoB. DazoBbie AUAarpaMMbl TOJIUMEp-
pacTBopuTenb. [ uaponMHaMUYecKHEe CBOMCTBA MakKpoMmojeKkyl B pactBope. Huddysus
MakpoMOJeKyJl B  pacTBope. MeToasl  (QpakIMOHUpOBaHMS  MOJIUMEPOB.  PacTBOpHI
MOJIMANEKTPOIUTOB. [loarMepsl Kak MaTpULIbI ISl TBEPABIX 3JEKTPOIUTOB. loHOMEDEI.

39. ®usnueckne U (a3oBble COCTOSHHUS IOJMMEPOB: CTEKIOOOpa3HOE, BBICOKOIIACTHUECKOE U
BA3KOTEKydee. AMOp¢HBIE M KpUCTAJUIMYeckHe moiauMepbl. Da3oBble Mepexobl, MEXaHU3M
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KPUCTAJNIN3allMM U IUIABJICHHUsS KPUCTAJUIOB. BilMsHME CTPYKTypbl M BHEIIHUX BO3ACUCTBHM Ha
(ba3oBbIE MEPEXOIBI.

40. CTpykTypa W CBOWCTBa MOJHMMEpPHBIX cTekoj. COBpeMEHHbIC TpelcTaBieHus 00 amopdHOM
COCTOSIHUM U CTPYKTypE€ CTEKIO00pa3HBIX MOIMMEpoB. CTEKJIOBaHUE IMOJMMEPOB U METOJBI €ro
onpenenenus. Teopun crexnoBaHMs. SIBeHHE BBIHYKAECHHOW 31acTudHocTU. [Ipupona Gonbmimx
nedopmanuii u gedopmaruii B 06JaCTH KPUOTEHHBIX TEMIIEPATYP.

41. Beicokoanactuyeckoe cocTrossHue. (OCHOBHBIE CBOMCTBA  BBICOKO?JACTUYECKOTO  COCTOSIHUSA
nonumepoB.  Cratuctuyeckas Teopus Jedopmanuu  Makpomosiekyd. CerouHas — Teopus
BBICOKOIACTUYHOCTU. (OCHOBHOE YPAaBHCHME KHHETHYECKOW TEOPHHM BBICOKODJIACTUYHOCTH.
Tepmoaunamuka nedopmanuu smacromepoB. Tepmoymnpyras uaBepcusi. TerioBeie 3G (GEKT MpH
nedopmanuu. Kpucramimsanus sinacroMepoB npu aedopmarum.

42. BA3KOTEKy4Yee COCTOSHHE W OCHOBBI PEOJIOTHH IMOJUMEPOB. 3aKOHOMEPHOCTH TEYEHUS PaCIIaBOB
IIOJINMEPOB, KPUBBIC TCUEHUS, 3aKOH TE€YCHHs, MEXAHU3M TCUCHHUSA. DHEPrusi U DHTPONMS BI3KOIO
TE€YEHUs, UX 3aBHCUMOCTb OT [apaMETPOB MOJIEKYJISIPHOM CTPYKTYpPHl MU OT HANPSDKEHUS CIBUIA.
3aBUCUMOCTb TEIJIOTHI aKTHBALlMM OT TemIepaTypbl. HBIOTOHOBCKass BA3KOCTb, METOIBI
OIpe/IeNICHUs] U 3aBUCUMOCTb OT MOJIEKYJISIPHON CTPYKTYpbl M MOJIEKYJISIPHOM Macchl MOJIMMEpA,
TeMIeparypsl. YpasHenue Bunbsamca-Jlannena-®eppu. IIpouHOCTHBIE XapaKTEPUCTUKH PACILUIABOB.

43. CTpyKTypa M CBOMCTBAa KPUCTAUIMYECKHX IOJIMMEPOB. Y CJIOBUS 00pa30BaHUS KPHCTALTUYECKOTO
COCTOSIHUSA B nosuMepax. OCHOBHBIE TUIIBI KPUCTAUIMYECKUX CTPYKTYP MaKpOMOJIEKYJ. YIIaKOBKa
LENHBIX MOJIEKYJ B KpucTajiaXx. Mopgosorus KpUCTAIMYECKUX MOJIUMEpPOB. JlamemnspHbie
kpuctamisl. Cheponurel. Kpucramisl ¢ BbmpsiMiIeHHbIMU LensiMUA. CTeneHb KPUCTAUIMYHOCTH U
METOABl ee ompeaencHus. JlepekTsl MONMMEpPHBIX KPUCTAUIOB M UX mpupoxaa. [lomumepHbie
MOHOKpUcTajuipl.  Kpucramnmusanus M IUIaBICHME  MOJIMMEPOB, METOIBl  MCCIEIOBaHUSA.
Kpucrammuzanuss u3 pa30aBIEHHBIX pPAaCTBOPOB W PACIUIABOB. 3apojbllieoOpa3oBaHuE M POCT.
Kunernueckas Teopus kpucraumsanuu. [lepBuuHas u BTOpHuHas Kpuctaumsanus. YactuyHoe
IUIaBJIeHUE U pekpuctamuinzanus. OTxur nonumepoB. OCoOOEHHOCTH KPUCTAJUIM3AIMH TOJMMEPOB B
IIOJINMEPHBIX KOMITO3UTAX.

44, YK iKOKpUCTAIUIMUECKOE COCTOSTHUE MTOJIMMEPOB. bikHUN U nanbHU nopsAaoK. TUlbl cCHMMETpUH.
MesomopdHbie cocTosHus. O01acTH NPUMEHEHUS KUAKOKPUCTATITNIECKUX [TOJTUMEPOB.

45. OpUeHTHPOBAaHHOE COCTOSIHHE TOJUMEpPOB. (OCOOEHHOCTH  OPUEHTHPOBAHHOTO  COCTOSHUS
nosnMepoB. CTpoeHHME M CBOMCTBA OPUEHTHUPOBAHHBIX MOJUMEPOB. CTPYyKTypHBIE MOJEIH.
OCHOBHBIE METO/IbI OPUEHTAIIMH TTOJIUMEPOB U METO/IbI OLICHKHU.

46. MoaenupoBaHUe MOJIEKYJISIDHOW M HaJMOJEKYJISPHOM CTPYKTYp OJMIOMEPOB, IOJIMMEPOB U
COMOJIMMEPOB B pacTBopax, paciulaBax U I[OJMMEPHBIX TBEpAbIX Tel B aMOp(dHOM,
MOJIyKPUCTAJUTMYECKOM KPUCTAIUIMUECKOM COCTOSHUAX. MOJeNnpoBaHne NPOLECCOB, MPOTEKAIOLINX
Ha cTaguu 00pa3oBaHUs MakpoMoJieKyJld. MoJienbHble TNpeACTaBIeHUS O CMECAX IOJIMMEPOB U
MOJIMMEPOB € BBEIEHHBIMU B X COCTaB (DYHKI[MOHAJIbHBIMU UHI'PEIHUECHTaMH.

47. PenakcallnOHHBIE SIBJICHHMSI B TOJMMeEpax. PerakcarmoHHBIM XapakTep MPOIECCOB nedopMaluu.
I'ucrepesucHele npoueccsl. [lom3yuects M penakcanus HanpspbkeHus. [IpyuHIMI cynepno3unu.
CriekTp BpeMeH pellakcalluy U 3amna3/biBaHus. J[MHaMu4yeckue CBOCTBa MOJMMEPOB: KOMILIEKCHBII
MOJyJIb U KOMIUIEKCHAsI MOJATIMBOCTb. COOTHOIIEHHE MEXIY KOMIUIEKCHBIM M pElaKCallMOHHBIM
MoayJisiMU. JInHelHas BA3KoynpyrocTs. [[puHImMn reMneparypHo-BpeMEHHONW SKBUBAJIEHTHOCTH.

48. du3NKo-MeXaHMUECKUe CBoiicTBa monuMepoB. Jledopmannonnsle cBoiictBa. Hampsbkenue,
nedopmaruss 1 ynpyroctb. O0obOmennas popma 3akona ['yka, n3mMepeHne MOAyJEH YNPyTOCTH.
WneanpHOE TIUIACTHYECKOE TEJO, TMPOLECC pa3BUTHUA IUIACTUYeCKHX Jegopmauuid. BrusHue
TUIPOCTaTUYECKOTO JaBJICHUS, TEMIIEPATypPhl U CKOPOCTH JehopMaliuy Ha Mpeell TEKy4eCTH.

49. MexxaToMHOE B3auMoOJieiicTBUEe B mnoiuMmepax. JlMHamMHuKa M >HEpPreTHKa pacTsKeHHUs OTIeNbHOU
MEKATOMHOM CBSI3M U IIEMHOM MakKpoMOJeKyJbl. [IoHSITHE 0 TEOpETHUECKON MPOYHOCTU MOJUMEPOB.
OcHoBHble Teopuu npouHocTH: OpoBana, ['pudpurca, TepmodayKTyalloHHas1, pelakcaluoHHasl.

50. lonmroBeunocts. Kwuuermueckass Teopust paspymieHns. OCOOSHHOCTH pa3pyIIeHUS TBEPIBIX
MOJIUMEPOB M 3J1aCTOMEPOB. MEXaHH3M IUIACTMYECKOTO M XpYNKOro paspyuieHus. OOGpazoBaHHe
MUKpoTpemMH. Pacipoctpanenue tpenus. Cratudyeckas U JMHAMUYECKas yCTaJIOCTb.
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51. DnekTpuveckue, ONTHYECKUE W MarHuTHble cBoiicTBa mojguMepoB u [IKM. Jlunelinpie wu
HeNHeHbIe 3((EeKTh B TOIMMEpax U MOJTUMEPHBIX KOMIIO3UTAX.

52. Cencopsl Ha ocHOBe ntotumepoB u [TKM.

53. Dnekrpuueckue CBOMCTBA IIOJIMMEPOB-IUIIEKTPUKOB u I10JINMEPOB-IIPOBOJHUKOB.
JvdnexTpudeckas TONSApHU3alMsl W JUIOIbHBIE MOMEHTBI IIOJIMMEPOB. JlManeKkTpuyeckas
IIPOHULIAEMOCTh M AMDJIEKTPUYECKHE IIOTEPH, DJIEKTpHUYECKass IPOYHOCTh mnonmumepoB u [IKM.
DneKTpu3aIys MOJIMMEPOB U AIEKTPUIESCKUIN TTPOOOiA.

54. JlonupoBaHKE MOJUCONPSKEHHBIX MMOJIMMEPOB: CUHTETUYECKUE METAJUIBI U METOJBI UX MOTYUYEHMUS.
ONEeKTpUYECKHEe M  ONTHYECKME CBOWMCTBA IOJMCONPSDKEHHBIX —NONMMMeEpoB. llepcnexTuBbl
WCIOJIb30BaHUSl TOJMCOIPSDKEHHBIX IIOJUMEPOB JUIS  CO3JaHMsS IOJIMMEPHOH 3JIEKTPOHHUKH,
BKJIIOYAIOLIEH BBICOKOIIPOBOJSINNE, IOJIEBBIC, JIEKTPOIIOMUHECLCHTHBIE, HEIIMHEHHO-ONTHYECKHUE
3JIEMEHTBI U YCTPONCTBA

55. Marueroconpotuienue moaumepoB u IIKM. TIKM ¢ BBICOKMMH M HHU3KMMHU 3HAYEHUSIMH
KOMIUIEKCHOM JUAJIEKTPUYECKOW M MArHUTHOM IIPOHUIAEMOCTEM, CBA3b MEXKAY COCTaBOM U
CTPYKTYpPOH, METOZIBI OIIPEIEICHMUS.

56. Ontnyeckne  CBOWCTBA  MOJUMEPOB:  KOI(PQUIMEHT  CBETONPOIYCKAHUS,  CIIEKTPAIbHBIN
KOA(Q(QUIMEHT MpPOIyCKaHUs, CBETOCTOMKOCTh, CBETOpAacCesHHe, IoKa3aTeldb IPEeJOMICHUS U
ONTUYECKUH  KOX(POUIMEHT HaNmpsOKEHWS W ONTHYECKas HETEPMOCTOHKOCTh.  DakTopsl,
OIIpEACIAIOIIME YPOBEHD 3TUX MTOKa3zarene. CTapeHre ONTHYECKUX IOJIUMEPOB.

57. Temnogpusnueckue cBoiictBa nmosmmepoB u [IKM. ITnotHOCTh monmumepoB. OCOOEHHOCTH TETIOBOTO
pacIIpeHuss IOJUMEPOB. TemnoeMKoCcTb. TeImIonpoBOAHOCT, W TEMIEPATYPONPOBOJHOCTD
nonmumepoB u IIKM. Mogenn TpaHCHOPTHBIX IIPOLIECCOB. BilMsHME OCHOBHBIX IapaMeETPOB
noJuMepoB U aApyrux uHrpeauenTos [IKM Ha ux terodusnueckue cBoiicTaa.

58. Tpeane u m3HOC momuMepoB. OCOOEHHOCTH TpeHUs MoJuMepoB. lIpupona W MeXaHW3M TPEHHS.
3aKOH TpEHUs, BIIMSHHE BPEMEHU KOHTAKTa, CKOPOCTH CKOJBXKEHHUA M TeMmmeparypbl. M3Hoc
nonuMepoB. CBsi3b SBICHUN TPEHHS W M3HOCA. Y CTANIOCTHBIA WM3HOC, aOpa3uBHBIA M3HOC, 00IIMeE
3aKOHOMEPHOCTH, BIIMSHUE BHEUIHUX (PaKTOPOB.

59. IlponuniaemocTh monumepoB. ['azonponunaemMocts nmonmmMepoB. Auddysus B momumepax. CopOrust
ra3oB u napoB. MoHHbIi oOMeH. CeleKTHBHAs MPOHHUIIAEMOCTh MOJIMMEPHBIX MaTepHaoB, METO/bI
ONpEIETICHUS.

60. TepmoanHaMuKa COBMECTUMOCTH nonumepoB. Pa3oBast cTpykTypa U Mopdosorus. MUKpoMexaHHKa
cMmeceil nonumepos. [ledopMarus U pa3pylieHne TBEpAbIX Tell Ha OCHOBE MOJIMMEPHBIX CMECEH.

61. Mexda3zHble ABJICHUS Ha TpaHMLAX pa3fesia MOoJIMMEp-TIoJIMMEp, NOIUMEP-TBEPLOe Teno. ANresus.
TepMmoauHaMuKa B3aUMOJEUCTBUS KOMIIOHEHT B moJuMepHbIX cMmecsx u [IKM. Crpykrypa u
CBOMCTBa MeX(a3HbIX CIOEB.

62. ®uznyeckue cpoiictBa [IKM: mpoYHOCTB, BSI3KOCTh PA3pPYIICHUS, YCTAJIOCTHAS BBIHOCIUBOCTD.
VYopyrue u Bszkoynpyrue cpoiictBa [IKM. Mopnenu, onwuchiBaroniye 3aBUCUMOCTb MOJYJIS
yrpyroctd IIKM oT XapakTepruCcTUK KOMIIOHEHTOB.

63. TeruioBoe pacmupeHue, Temiao- W 3nekTpornpoBoaHocTs [IKM. OcoGeHHOCTH 3aBUCHMOCTEN
¢usnueckux cBoiictB [IKM or Tuma HanogHUTeNns U paclpeneieHUs HaIlOJHUTENEeH B
KOMITO3UILIMOHHOM MaTepuaile.

64. HanoxoMIio3uThl. HarmomHuTEeMM ¢ HAaHOMETPOBBIM Pa3MEpOBBIM pa3MepoM dacTHIl. CTpyKTypa u
CBOMCTBA HAHOKOMIIO3UTOB. HAaHOKOMIIO3UTBI € HOBBIMM ONTHYECKUMH, JIJIEKTPOHHBIMH,
MarHUTHBIMH, JIEKTPUUECKUMHU U APYTUMHU QYHKIHUSIMH C IPUMEHEHUEM YTIEPOAHBIX HAHOTPYOOK,
¢byiepeHoB, METAJUIOB ¥ OKCHOB METAJIIOB.

65. [lonsitie o npumeHernu nomumepoB u [IKM B (QpyHKIMOHaNBHBIX W WHTEIUIEKTYyaJbHBIX (Smart)
cTpyKkTypax. IlomuMmepHble Marepuanbl, NPUMEHSEMbIE Ul UX IMOJYYEHHUS: CBA3b MEXAY HX
KOMITOHOBKOM, BHEIIHUMU BO3JIEHCTBUSAMU U OTKIUKOM. CEHCUTUBHBIE U aJalTUBHBIE CTPYKTYPbI U
MOJIMMEpHBIE MaTepualibl 11l HUX. TepMo- U POTOXpOMHBIE, XUMOTPOHHBIE, TEH30YYBCTBUTEIILHBIE
u Ap. Marepuaisl JJIsl HHTEJUIEKTYalIbHBIX CTPYKTYD.
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6. DoHJ OLIEHOYHBIX CpeacTB Jid aTTeCTalluy MO TUCHUIIINHE

6.1. Ilepeuenv Komnemenuuil 6bINYCKHUKOE 00pPA308AMENbHOU RPOZPAMMbBL C YKA3AHUEM
pe3yiomamos odyuenus (3Hanuil, yMeHuil, 61a0€HUIl), XapaKmepu3yrouwux 3mansl ux yopmuposeanus

Onucanne mnokaszatenell M KPUTEPUEB OLICHWBAHUSA KOMIIETEHIMI Ha pa3jMyYHbIX JTamax uX
(dbopMUpOBaHUs IPUBEACH B MPHIOKEHUU 1.

6.2. Kpumepuu u npouedypsl oyenusanus pe3yibmamos odyuenus no oucyuniune. Onucanue
WIKAJl OUYEeHUBAHUS

[TpoMeKyTOUHBII KOHTPOJh KayecTBa YCBOCHHS COJCp)KAHUS AWCIMILIUHBI MPOBOAWTCS B BHJC
KOMIUIEKCHOTO 9K3aMeHa, Ha KOTOPOM OIpeIeNseTCs:
® yYpOBEHb YCBOEHHUS OCHOBHOTO Y4EOHOI0 MaTrepuaa o JUCIHUILUINHE;
® ypOBEHb MOHMMAHUS U3YYCHHOTO MaTepuana;
® CIIOCOOHOCTH aCIUPAHTa MCIOIH30BaTh MOTYUSHHBIC 3HAHUS JJIs PCIICHUS KOHKPETHBIX 3a]1a4.
DK3aMeH MPOBOJUTCS B YCTHOW (opMe B BHJE OTBETAa OOYYAIOLIErocs Ha TEOPETHYECKHE BOIPOCHI
Kypca (¢ mpeaBapuUTeIbHON MOATOTOBKOW) U MOCIEAYIOIIUM cOOeceloBaHUEM B paMKax TEMaTHKHU Kypca.
CobecenoBanne MTpoOBOAUTCS B (opMe BOIPOCOB, HAa KOTOPBIE AaCMUPAHT JAOJKEH JaTh IOJHBIA U
pa3BEpPHYTHIN OTBET.
K sk3ameny noryckarorcst oOydaromuecs, Harucasiue pedepart Mo npeyiaraeéMoi mpernoiaBaTesieM
TeMe.
Jis mpoBeneHUs MPOMEKYTOYHOTO KOHTPOJIS CHOPMUPOBAHHOCTH KOMIIETEHIIMU HUCIOIB3YETCS:
OTBET IO OWJIETY Ha SK3aMEHe.

Ounenka YpoBeHb NOATOTOBKH

OtiinyHO Bbicokuii ypoBeHb MOJITOTOBKM C HE3HAYUTEIbHBIMH OIIMOKaMHU.
AcmnupaHT Aajn MOJIHBIM M pa3BEepHYTHIM OTBET HAa BCE TEOPETHYECKHE
BOIPOCHI OmiieTa, MOATBEPKAasi TEM CaMbIM BIIaJIEHUE TEOPETUUYECKUM
MaTEPUATIOM.

Xopomuio Xopomiass TOATOTOBKA. ACHHpPAaHT Jajl TOJHBIA OTBET Ha BCE
TEOPETUYECKHE BOMPOCHl OMiieTa, HO AOMYCTUI HEOONIbIINE HETOUHOCTH
B ONIPENIENICHUAX OHATUH, IPOLIECCOB U T.II.

Y 10BIIETBOPUTEILHO MuHUMaJIBHO JOCTATOYHBIM YPOBEHb NOJATOTOBKU. ACIHMpAHT IOKa3al
MUHHUMAJIBHBIA YPOBEHb TEOPETUUYECKUX 3HAHWH, CAENAN CYIIECTBEHHBIE
OIIMOKK IPHU OTBETE HA SK3aMEHAIIMOHHBIM BOIIPOC, HO MPHU OTBETax Ha
HABOJAIIME BOMPOCH], CMOT MPaBWJIBHO COPHUEHTUPOBATHCS U B OOILINX
yepTax JaTh IPABUIbHBIA OTBET.

Heynosnersopurensho | IlogroroBka HemoctaToyHass U TpeOyeT MOMOJHUTENBHOTO H3YyYEHUs
MaTepuana. ACIUPaHT Jajd OUIMOOYHbIE OTBETHI, KAK HAa TEOPETHUYECKHE
BONPOCHl OWjeTa, TaK U Ha HABOJASAILIUE U JIOMOJHUTEIbHBIE BOIPOCHI
JK3aMEHaTopa.
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6.3. Ilpumepvl munogvlx KOHMPOAbHBIX 3A0AHUI WU UHBIX MAMEPUATI08, HEOOX0OUMbBIX O
OUEeHKU Pe3yibmamoeg 00yuenus, XapaKmepusyiouux cqhopmuposannocms KOMnemeHyuil.

ypOBHI/I OCBOCHUA NUCHUIIIIMHBI OIICHUBAKOTCA COIJIaCHO TPCGOBaHI/IHM, H3JI0KCHHBIM B ITaCIIOPTEC Ka)KI[Oﬁ nu3
YKa3aHHBIX KOMIIETEHIUH, IJIe yKa3aHbl KPUTEPHH OLICHUBAHUS PE3yJIbTaTOB 0OydeHus u llmanupyemsbie
pE3yJIbTAThl O0YUCHHSI.

KoHTponbHbIE BONIPOCHI K IK3AMEHY:

1. BBICOKOMOJNIEKYSIpHbIE COCOUHEHHs KaK HayKa, OOBEKTaMH HCCIECIOBAaHUNA KOTOPOM SBISIOTCS
MaKpOMOJIEKYJIbl CHHTETUYECKOTO M IMPHUPOAHOIO IPOUCXOXKIEHUS, COCTOSIIHAE W3 MHOTIOKPaTHO
MTOBTOPSIIOLIUXCA CTPYKTYPHBIX €IUHUL], COSAMHEHHBIX XMMHYECKMMH CBS35IMH, U COZAEpXKalllue B
IJIaBHOM LIETH aTOMBI YIJIEpo/a, a Takxke KUuciaopona, azota u cepsl (I1K-2).

2. Knaccudukanus ¥ HOMEHKJIATypa MOHOMEPOB, OJMUTOMEPOB W moIuMepoB. OCOOCHHOCTH UX
XMMHMYECKOTro cTpoeHusi. CHHTETUYECKHE OPraHU4ECKHE, dJIEMEHTOOPIaHUYECKNE, HEOPraHUYECKHE
u npupozanbie nonmumepsi (I1K-2).

3. TlonuaucnepcHOCTb, MOJEKYJSipHAs Macca, CTENEHb INOJIMMEPH3allMi, MOJEKYJISIPHO-MAacCOBOE U
MOJIEKYJISIPHO-UMCIIEHHOE DPACIPEAEICHUE OJUIOMEPOB U MOAUMEPOB. CTepeoxXxuMHsl MOJUMEPOB
(TIK-2).

4. Peakuuu mOJy4YyeHUS OJIUTOMEPOB U BBICOKOMOJIEKYJSIpHBIX coenuHeHuil. Ilomumepusanus u
COIIOJIMMEpU3aLMs: paluKaibHas, KATHOHHAs, AHWOHHAsl M HOHHO-KOOPIMHALMOHHAs,, 0COOEHHOCTH
yKa3aHHbIX ITOJIMMEPU3ALUOHHBIX IpolieccoB. [lonnmMepusanus B pacTBope, B Macce, B CyCII€H3UH, B
IMYIIbCUH, B TBEpOH (aze. TepMoarHaAMUKa MOTHMMEPU3alnOHHBIX poieccos (ITK-2).

5. PangukanbHas monuMepuzanus v ee MexaHu3M. CTpoeHHME MOHOMEPOB U CIIOCOOHOCTh HUX K
IIOJINMEPU3aLUHU, METOAbl MHULIMUPOBaHusA. KnHeTHKa pajiuKalbHON MOJIMMEPU3ALNN U ypaBHEHUE
CKOPOCTH TOJMMEpH3alMi. BiusHue pa3nmuyHbiXx (AKTOPOB HAa MOJEKYISAPHYIO Maccy u
MOJICKYJISIPHO-MacCOBOE pacnpesenenue nonumepa. [lonsitue o anune kunernueckoit nenu (I1K-2).

6. VHruOUTOpHI W PETYJATOPHl  paAWKadbHOW monuMmepu3anuu. OOpatuMoe HHTHOMpPOBaHHE.
PagukanpHass moiuMepusanus NpH TyOOKHX cTeneHsx mpespauieHus. [emb-adpdexr. CrocoOs
MIPOBEJICHUS paJUKaIbHON MOJMMEpPU3AllMU: B Macce, pacTBope, TBepaoil dase, B cycnensusx (I1K-
2).

7. DOMynbCHOHHas MoJuMepu3alus U ee ocoOeHHocTH. KuHeTmka M MexaHM3Mbl 3MYJIbCHOHHOM
nosumepusarmu (TTK-2).

8. Comonmmepuzamnusi, € MEXaHHU3M M OCHOBHBIE 3aKOHOMEPHOCTH. YPaBHEHHE COCTaBa COMOJIMMEpA.
KoHcTanThl comonumepu3an U uxX (uzndeckuil cmbici. CBsi3b CTPOEHHS MOHOMEPOB C HX
peaKMOHHON crocoOHOCThIO. BiusiHue cpenpl, gaBieHus u temneparypbl. Cxema Q-e Andpes u
IIpaiica. CtaTucTideckue, NpuBUThie u 010K-comoaumepsl (ITK-3).

9. HonHast, KaTHOHHAs WM aHWOHHAs, NOJMMepH3anusi. PeaknnoHHas CHOCOOHOCTH MOHOMEpPOB B
MOHHBIX peakuusax. KartamuzaTopsl M cokaTanuzaTopbl. Mexanusmbl mporecca. OOpa3oBaHue
aKTUBHOTO IIEHTpa, poCT U 0OphIB 1enu. CKOpOCTH 3eMEHTapHbIX peakuuid. CKOpOCTh MPOLECCOB
KaTUOHHOW W aHMOHHOW IOJIMMEPU3alUH, BIMSHUE CpeObl M TEMIIEpaTypbl Ha KUHETHKY U
MOJIMUCIIEPCHOCTh 0Opasyronuxcsa nonuMmepoB. [Ipumepbl oOpasoBaHusi "KUBBIX" MOJIMMEPHBIX
nenen.

10. MoHHO-KOOpIMHALIMOHHAS TIOJIMMepH3aus W ee ocobeHHoctu. Karammzatoper Llurmepa-Hartra.
HoHHO-KOOpAMHAIIMOHHAS TOJTMMEPU3allHsl Ha TUTUEBBIX KaTtanu3zaropax (I1K-2).

11. MeTaysIoIeHOBBIH KaTau3, MeXaHu3M U kuHeTnka peakimii (ITK-2).

12. CtepeoperyisipHble TOJIMMEPHl M YCIOBHUA HUX THOJy4YeHHs. MexaHus3M crepeocnennduyeckoi
nosumepu3sarmu (11K-2).

13. Ilonmunpucoenunenne. Mexanusm o0pa3oBaHUs MOJIMYPETAHOB, MOJMKAPOAMUIOB M AMOKCHIHBIX
nosumepos (ITK-2).
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14. [TonukoHACHCAIMS:  paBHOBECHAass W HEPABHOBECHas.  [WUMBl  XUMHUYECKHX  PEAKIUN
MOJINKOHJEHCAMU. DYHKIIMOHAIBHOCTh MOHOMEPOB, OJIMIOMEPOB M €€ 3HaueHue. PeakimoHHas
crocoOHOCTh pyHKIHOHANBHBIX TpyI (ITK-2).

15. PaBHoBecHasi TOJIMKOHJAEHCAMS U €€ MexaHu3M. KuHeTuka paBHOBECHON MOJMKOH]ICHCALIUU.
3aBUCHMOCTh MOJIEKYJISIPHOM Macchl MOJIMMEPA OT COOTHOLIEHUS MCXOAHBIX MOHOMEPOB; MPABUJIO
HEOKBUBAIEHTHOCTH  (DYHKIHOHAIBHBIX  rpynn.  CrmocoObl  NMpOBENCHHS  PaBHOBECHOM
nonukonaeHcanuu (ITK-2).

16. HepaBHoBecHas monukoHAecanus. Tumel HepaBHOBECHBIX peakuuil. CrocoObl TpoBeneHUs
HEPAaBHOBECHOM  NOJIMKOHJECHCALMM. 3aKOHOMEPHOCTH  HEPABHOBECHOW  IOJIMKOHJACHCAIMH.
MexpazHas NONMMKOHAEHCAMA. MeXaHW3M peakUMd U €€ OCHOBHBIE 3aKOHOMEPHOCTH.
HepaBuoecnas nmonukonaencanus B pactsope (I1K-2).

17. CoBMecTHasi TIONUKOHACHCAIIMS M €€ XapaKTEpHbIE OCOOCHHOCTHM B Clydyae pPaBHOBECHOH U
HEpPAaBHOBECHOM IMOJIMKOHAECHCAMU. TpexmepHas NOJHUKOHACHCAMS M €€ 3aKOHOMEPHOCTH.
Bnusiaue (yHKIMOHATBHOCTH MCXOAHBIX COEIWHEHHH. Pa3HO3BEHHOCTh MOJIMMEPOB, MOTYYaeMBIX
MeToaamu noaukonaeHcauu (ITK-2).

18. CuHTEe3 MOHOMEpPOB W MOJHCONPSDIKEHHBIX IOJIMMEPOB HA WX OCHOBE, XHMHUYECKOE CTpPOCHHE,
MOJIEKYJISIPHAsE M HAAMOJIEKYJISIpHAs CTPYKTypa THUIMYHBIX MOJHUCONPSKEHHBIX IOJIMMEPOB:
MOJIMAIIETHIICHA, TTOJIMAUAICTHIICHOB, TOJIHAHWINHOB, MOJN(EHUICHBUHWICHOB, MOJIUTHO()EHOB U
Ip., MOHSATHE 00 MX DJMEKTPOHHOH cTpyKType. CBs3b MEXAy METOJaMU UX CHHTE3a U CTPOCHUEM.
XUMHYeCcKasi ¥ JICKTPOXUMHUYECKasi MOTU(PHUKALIUS MOTUCONPsDKEHHBIX mosumepoB (I[TK-2).

19. OcHOBHBIE TPU3HAKK PA3BETBICHHBIX MOJMMEPOB M METOJbl CHHTE3a, UX KOHburypauus (Ha
YPOBHSIX 3BEHA, IENH, MPHUCOCIUHEHHS 3BEHBEB, MPHUCOCTUHEHHS OJIOKOB) M KOH(pOpMAIHS.
dakTopel, ompenendpinre KoHdopMmanuoHHbIe Tmepexonbl. CTpykTypHas MoauduKamus U
HAJMOJIEKyJIApHas CTPyKTypa. (CBepXpa3BETBIICHHBIE IMOJIMMEpPHl U JEHAPUMEpPHI, UX CHUHTE3 U
ocobennoctu crpoerus (ITK-3).

20. Crmmteie momuMepsl. THIBI CIIUTHIX TOTMMEpoB. POPMHUPOBAHNE TPEXMEPHBIX CTPYKTYP B IpOIIecce
CUHTE3a U XMMUYECKHUX IPEBPAIICHU B MakpomoJieKyaaxX. CIIUTbIE KECTKOLUEIHbIE U 3JaCTUYHbIE
nosinMepbl. CTaTUCTUCTUYECKUE METObl OIMCAHUS MPOLECCOB 00pa30BaHUS CUIMTHIX IOJIMMEPOB.
[Tapamerpsl cerok. (OCHOBHBIE 3aBHCUMOCTH MEXIY CTPYKTYPHBIMH  XapaKTEPUCTUKAMHU
MIPOCTPAHCTBEHHO CUIMTHIX NoauMepoB. OOpa3oBaHKUE MPOCTPAHCTBEHHBIX CTPYKTYp B 3JacTOMEpax
U UX JUHAMUKA. BUJbBl CIIMBAIOMIMX areHTOB M OCOOCHHOCTH CTPOCHHUS CETOK. BiusHue Tuma
MOTIEPEYHBIX CBA3CH HAa MEXaHMUYECKHEe CBOICTBA CIIUTHIX AmacTomepoBs (ITK-2).

21. Cmecu nonauMepoB. VICTUHHBIE U KOJJIOUHBIE PACTBOPBI CMECEH MOJIMMEPOB, MEXaHU3M CMEIICHUS
1 TUIBI (Da30BBIX CTPYKTYP B cMecsAX moauMepoB. CMecu MoiMMepoB KaK MaTPUIIbI JUIsl MTOJTy4YEHHUs
MOJIMMEPHBIX  KOMIO3UIMOHHBIX MarepuanoB ([IKM), cnemuduka cunresa IIKM ¢ wux
npuMeHeHrneM. MHOTOKOMIIOHeHTHBIe cMecH mosumepoB (I1K-2).

22.IlpuposaHble MOJUMEPbl U HUX PA3HOBUIHOCTH, METOJbl BBIACICHHUS W3 INPUPOJHOTO CHIPbS U
UACHTUQUKAIUN, MeTolbl Moaudukanuu. llemtono3a, XWUTHH, XUTO3aH W HUX IPO3BOJHBIE.
[Mpumenenue npupoaHbIX monumepos (ITK-5).

23. Xumudeckas Moaupukanus moaumepoB. OCHOBHBIE 3aKOHOMEPHOCTH MOAU(UKAIUHN TIOJTHMEPOB.
PeakimonHast cnocoOHOCTh (PYHKIMOHANBHBIX TPYNI MaKpOMOJEKYJI U HU3KOMOJEKYJISPHBIX
coequHeHn. DPdexTsl Henu u cocenHed TpyIIbl, KOHPUTYpalMOHHbIE M KOH(OpMalHOHHbIE
s ¢exThl. Peaknuu 3amerieHuss B MOJNMMEPHOM nenu. BrusHue ycinoBHiH Ha KHHETHYECKHE
3aKOHOMEPHOCTH M CTpOeHHE OO0pa3yromuxcs mnoiaumepoB. KommosunnoHHass HEOAHOPOIHOCTb.
Peakiuu CTpyKTYpUpOBaHHUS MOJUMEPOB M UX OCOOCHHOCTHU. M3MeHEHHe CBOWCTB IOJIMMEPOB B
pe3ynbTare CTPYKTYpHUpOBaHUS. MeXMOJeKyIsIpHble peakliud U 00pa30BaHUE TPEXMEPHBIX CETOK.
Peaxnuu npucoenuaenus, otimerienns u nzomepusanuu (I1K-5).

24. Kimaccugukarysi MmoJIMMEpHBIX KOMIO3HIIMOHHBIX MaTepHajoB W TOJIMMEPHBIX HAHOKOMITO3UTOB.
Buasl matepuanoB: mnonumep-nonumepHbie cmecu, [IKM, apmupoBaHHble HENpPEpPHIBHBIMU,
KOPOTKMMM BOJIOKHAMHM M IUIACTUHYATHIMH HAMOJIHUTENSIMHU, AucrepcHo-HanonHeHHble [IKM,
neHonoJuMepsl, MEHOrokoMIioHeHTHbIe [TKM (TTK-5).
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25.

26.

217.

28.
29.

30.

31.

32.

33.

34.

35.

36.

37.

38.

39.

40.

BonokHOOOpasyromye noiauMepsl U BOJIOKOHHBIE MOJIMMEPHBIE KOMITO3UTHI, METO/Ibl MOTY4YEHUS U
crpykrypa (ITK-5).

Tun, ¢opma M OCHOBHBIE CBOICTBa apMHUPYIOIIMX HAINOJIHUTENIEH: HENpPEPBIBHBIE CTEKIISHHBIC,
yIJiepoaHble, OOpHBIE, OpraHuyYecKue W 1p. BonokHa, HUTH, XKTyTbl, POBUHIHU, JIEHTHl U TKaHHU;
KOPOTKHE BOJIOKHA, MaTbl W3 HHUX; HAIOJHUTENH IUIOCKOCTHOW CTPYKTYphl. DU3HUKO-XHUMHSA
noBepxHoctu HarmosHutenei (IK-5).

Tunbl u cBoifcTBa MaTpull (TEpMOIJIACTUYHBIE W TEPMOPEAKTUBHBIE IOJUMEPHI, IOJIMMEp-
nojumMepHbie cmecn) (ITK-5).

MeTo1bI TOJTy4YeHYsI HOJIMMEPHBIX KOMIO3UIIMOHHBIX MaTtepuaioB (I1K-5).

Mexdasnble sBIECHHUS Ha paHUIAX pa3lena MoJUMep-TIOIUMEp, MOJMMEpP-TBEpAOe Teno. AAre3us.
Bimstaue ¢gopmbl, XUMHUUYECKOTO W (U3UYECKOTO COCTOSHUS IOBEPXHOCTH Ha cBoiicTtBa ITKM.
Anmpetsl. MeTo el XUMUYECKO# 1 (pusndeckoit Moaudukanuu kommnonenTos [TKM (I1K-2).
Hanoxommnosutel. Tunsl MHIpEIUEHTOB, MaTepUalbl U METOABI, NPUMEHSIEMBIEC IUIA IOIY4YCHUS
HAHOKOMIIO3UTOB. OCOOCHHOCTH MX MOJIYYCHHUS U OCHOBHBIC CBOMCTBA HaHOKOMIT03UTOB (I1K-5).
OCHOBBI TEXHOJOTMH IIOJIAMEPOB U IOJHMMEPHBIX KOMIIO3MIUOHHBIX MaTepualoB. MeToasl
MOJIyYCHUS HANOJNHUTENEH, uX (PaKIHUOHUPOBaHWE U 00pabOTKa, CHOCOOBI COBMEIICHUS
(YHKIMOHATIBHBIX MHTPETUCHTOB U MOJMMEPHBIX MaTpHil. TexHonorus nepepaboTKu MOJIUMEPOB U
[TKM B nonynpoaykts! u uzaenus (ITK-5).

TpaauLMOHHBIE U HOBBbIE 00JACTH NPUMEHEHUS OJUTrOMepoB, noiumepos, IIKM 1 HaHOKOMIIO3UTOB
NP pellICHUH Hay4YHbIX M TexHuueckux 3aaad ([1K-5).

JecTpykuuss IOJMMEPOB W KOMIIO3UIMOHHBIX MaTepuanoB. (OCHOBHbIE BHUIBI JECTPYKLMUU:
XHUMHYECKas, TePMHUYECKasi, TEPMOOKHCIUTENbHAs, OoTo- 1 Mexanudyeckas. CTapeHue MOJIMMEPOB.
Crabunusanys BbICOKOMOJIEKYJIPHBIX coequHEeHuH. KuHeTmka MexaHOAECTPYKLHUHU IO0JIMMEPOB.
[Ipenen MexaHOIECTPYKLIMU U IPUUUHBI €ro cyuiecTBoBaHUs. [loHATHE O CTOMKOCTH MOJUMEPOB U
KOMITO3UIIMOHHBIX MaTepPUaIOB K BHEITHUM Bo3aeiicTBusM (I1K-2).

I'oprouects mnonumepoB u IIKM. OcHoBHbIE T@poliecChl, MPOTEKAIOIIME NpU TOPEHUU B
KOHJICHCHPOBAHHO# U ra30Boii (hazax. MeTo bl CHUKEHHUs U ToBbIIeHus roprouectu (I1K-5).
Bropuunas nepepabotka nonumepo u [IKM, ocHOBHbIE TEHIEHLMU U COBPEMEHHOE COCTOSHUE.
DKoJoruueckue mpodieMbl BTOpUUHO# nepepabotku nonumepos u [TIKM (TIK-5).
Kondopmanmonnast cratucruka mnonuMepHbix ueneil. Kondurypanus u  koHpopmanus
MakpomoJeKkys. OCHOBHbIE MOJAEIM HOJMMEPHBIX Ilenel: CBOOOAHOCOWIEHEHHas IeMb, Lenb C
(UKCUpPOBaHHBIMU yTJIaMH. XapaKTEpUCTUKN pa3MepoB U (opMbl MOJIMMEPHBIX Leneil. BHyTpeHHee
BpallleHhe M MOBOpOoTHas wu3omepus. Iloaumepsl ¢ XupaidbHbIMH LeHTpamu. Kondopmarus
MaKpOMOJIEKYJl U KoH(opmannoHHas sHeprus. CTepeoperyysspHOCTh U MUKPOCTPYKTYpa LIEMHBIX
moseky (TTK-3).

['MOKOCTh MOJMMMEpHBIX MLENEeH U €€ XapaKTepUCTUKH. TepMoAMHaMHMuecKas W KHHEeTHYecKas
rMOKOCTh MaKpOMOJIEKYNI. bimxHue M nanbHHE B3auMoAeHCTBHs. Pa3zmepsl M (OpMbI peabHBIX
LENHBIX MOJEKYJ M UX IKCIEpUMEHTaJbHOE omnpenaencHue. [loHsITHE O CTaTUCTUYECKOM CErMEHTe
(TIK-3).

BBICOKOMOIEKYISIDHBIE  COEAVMHEHUST B pacTBOope. XapakTep B3aMMOJCHCTBHA B PacTBOpPAX
nonuMepoB. TepMoanHaMuKa pacTBOpPOB mojuMepoB. Teopust dnopu-Xarrmaca. O-temmeparypa.
Oo6wemuble 3QdexTsl. KoHLeHTpupoBaHHBIE PaCTBOPHI MoauMepoB. DazoBbie AUArpaMMbl TOJIUMEP-
pacTBopuTenb. [ uaponMHaMUYecKHe CBOMCTBA MakKpoMmojeKkyl B  pacTtBope. uddysus
MakpoMOJIeKyJl B  pacTBope. MeTtoasl  (QpakUMOHUPOBAHHS  MHOJIMMEpOB.  PacTBOphI
MOJIMANIEKTPOIUTOR. [ToMMephl Kak MaTpHUIlbl sl TBEPAbIX 31ekTpoutoB. Monomepst (ITK-2).
@usnueckue U (Ga3oBble COCTOSHUS TOJIMMEPOB: CTEKI000pa3HOe, BBICOKODIACTUYECKOE U
BS3KOTeKyuee. AMOpHBIE U KpUCTAIMYECKHE MonuMepbl. Da3oBble MEPEXOo/bl, MEXaHU3M
KPUCTAJNIN3allMM U IIJIABJIEHUSA KPHUCTAUIOB. BiusHME CTPYKTypbl M BHEIIHUX BO3JCHCTBHM Ha
dazossie nepexonl (ITK-2).

CrpykTypa M cBOWCTBa NOJMMEpHBIX cTekosl. CoBpeMeHHble IpeacTaBieHuss 00 amophHOM
COCTOSIHUM U CTPYKType CTEKJI000pa3HbIX MoiuMepoB. CTEKJIOBaHHE MOJIMMEPOB U METOMABI €ro
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onpenencHusl. Teopuu cTekoBaHUs. SIBIICHHE BBIHYXKIEHHON 37acTUYHOCTH. [Ipupona Gosbmmx
nedopmanuii u gedopmaruii B odsactu kpuoreHHsix Temneparyp (I1K-2).

41. Beicokoanactuyeckoe cocTossHue. (OCHOBHBIE CBOMCTBA  BBICOKO?JACTUYECKOTO  COCTOSIHUSA
nonumepoB.  Cratucrtudeckas Teopus aedopmanuu  Makpomoiekyd. CerounHas — Teopus
BBICOKOIACTUYHOCTH. (OCHOBHOE YpaBHCHME KHHETUYECKOW TEOPHH BBICOKODJIACTUYHOCTH.
Tepmoaunamuka nedopmanuu smacromepoB. Tepmoymnpyras uuBepcus. TeruioBeie 3G (GEKT MpH
nedopmariuu. Kpucrammsaius snacromepos mpu aedopmaruu (ITK-3).

42. BA3KOTEKyYee COCTOSHHE W OCHOBBI PEOJIOTHH MOJUMEPOB. 3aKOHOMEPHOCTH TEUEHUS PACIIaBOB
IIOJINMEPOB, KPUBBIC TCUEHUS, 3aKOH TE€YCHHs, MEXAHU3M TCUCHHUSA. DHEPrusi U DHTPONMS BI3KOIO
TE€YEHUs, UX 3aBHCUMOCTb OT [apaMETPOB MOJIEKYJSIPHOM CTPYKTYpPhl MU OT HANPSDKEHUS CIBUIA.
3aBUCUMOCTb  TEIJIOTHI AKTUBALIMM OT Temreparypsl. HBIOTOHOBCKass BA3KOCTb, METOIBI
OIIpEeICNICHUS] U 3aBUCUMOCTb OT MOJIEKYJISIPHON CTPYKTYpbl U MOJIEKYJISIPHOM MaccChl MOJIMMEpA,
TeMIeparypsl. YpasHeHue Bunbsamca-Jlannena-®eppu. IIpouHOCTHBIE XapaKTEpUCTUKU PACILUIABOB
(TIK-2).

43. CtpyKTypa M CBOMCTBAa KPUCTAUIMYECKUX MOJIMMEPOB. YCIOBUS 0Opa3oBaHUS KPHCTAIIMYECKOTO
cocTosiHUS B nosnuMepax. OCHOBHBIE TUIIBI KPUCTAUIMYECKUX CTPYKTYP MaKpOMOJIEKYJ. YIIaKOBKa
LENHbIX MOJEKYJd B KpHucTaiaXx. Mopdosorus KpUCTALIMUECKUX NOIUMeEpoB. JlamemispHble
kpuctamisl. Cheponurel. Kpucramisl ¢ BeImpsMiIeHHBIME TeTsiMUA. CTeTeHb KPUCTAJUIMYHOCTH U
MeToAbl ee ompeaencHus. JlegeKkTbl MOJUMEpPHBIX KPHUCTALIOB M UX npupona. IlomumepHble
MOHOKpucTamipl. Kpucramnuzauums M [UIaBICHHE  MOJIMMEPOB, METOJbl  HMCCIEI0BaHUS.
Kpucramnuzanuss u3 pa30aBiIeHHBIX PAacTBOPOB U PACIUIABOB. 3apoibllieoOpa3oBaHUE M POCT.
Kunernueckass Teopus kpucraumsanuu. [lepBuunas u BTOpuuyHas Kpuctaumsanus. YactuuHoe
IUTaBJICHUE U pekpucTaumzanus. OTxur noauMepoB. OcoOEHHOCTH KPUCTAIM3AMK OJIMMEPOB B
nojuMepHbix kommosurax (I1K-2).

44, ) KNIKOKpHCTAIIIMUYECKOE COCTOsTHIE MOIUMepoB. biakuuil 1 nansHuil nopsaok. Tunel cuMMeTpun.
Me3somopdHsie coctosiusi. O6IacTu MPUMEHEHUS! KUIKOKpUCTAITHYecKUX noiumepos (I1K-2).

45. OpueHTUpPOBaHHOE  COCTOsIHME  MmosiuMepoB. (OCOOEHHOCTH  OPUEHTUPOBAHHOIO  COCTOSIHUSA
nosinMepoB. CTpoeHHME U CBOMCTBAa OPUEHTHUPOBAHHBIX MOJUMEpOB. CTPYKTypHbIE MOJEIH.
OCHOBHBIE METOIbI OPHEHTAIMHU TTOTUMEPOB 1 MeTo/IbI otieHkH ([TK-2).

46. MozenupoBaHHe MOJICKYJSIDHOW H  HAJMOJIEKYJSIPHOM CTPYKTYp OJMIOMEPOB, IIOJIMMEPOB U
COIIOJIUMEPOB B  pacTBOpax, paciilaBaXx W MOJUMEpPHBIX TBEPAbIX Tel B  aMOpQHOM,
MOJIYKPUCTAJUTMYECKOM KPUCTAJUTMUECKOM COCTOSHUAX. MOJenpoBaHre MPoLEeccoB, MPOTEKAOIINX
Ha CTaauu oOpa30BaHUS MaKpOMOJIEKyJ. MoJielibHble MPEACTaBIEHUS O CMECAX IOJUMEpPOB U
MOJIMMEPOB C BBEJICHHBIMHU B UX COCTaB (yHKIMOHAIbHbIME UHTpeaueHTamu (I1K-3).

47. PenakcalliOHHbIE SBJICHMS B MoJuMepax. PenakcalluOHHBIA XapakTep HpoleccoB aedopmMaruu.
I'ucrepesucueie mponeccol. [lom3yuects W penakcanus HampspkeHus. [IpUHIMI Ccyneprno3uiuu.
CrieKkTp BpeMeH pellakCalluy U 3ama3plBaHus. J[MHaMu4YecKue CBOMCTBA OJMMEPOB: KOMIUIEKCHBII
MOJlyJIb U KOMIUIEKCHAasi NOAATIMBOCTh. COOTHOIIEHHE MEXIYy KOMIUIEKCHBIM U pelaKCallMOHHBIM
Monynsamu. JIuHelHast Bsi3koynpyrocts. [IpmHImn TemmepaTypHO-BPEMEHHOW SKBUBAJIEHTHOCTH
(TIK-2).

48. du3NKo-MeXaHMUECKUue CBoiicTBa monuMepoB. Jledopmannonnsie cBoiictBa. Hampsbkenue,
nedopmarust 1 ynpyroctb. O0obOmeHnHass (Gopma 3akoHa ['yka, m3mMepeHne MOIyJIEH YMpyrocTH.
WneanbHOE TUIACTHYECKOE TEJIO, IMPOLECC pas3BUTUS IJIacTUYeCKux Aedopmaruii. Braushue
TUIPOCTaTUYECKOTO JaBJICHUs, TEMIEPAaTyphl U CKOpocTH JedopMaiuu Ha npeaen tekydyectu (I1K-
2).

49. MexxaTOMHOE B3aUMOJICHCTBHE B IMoiMMepax. JMHAMHKa W DHEPreTHKa PacTSHKCHUS OTHEIbHOU
MEXaTOMHOM CBSI3U M LIETTHOM MaKpOMOJIEKYJIbl. [IoHATHE O TEOPETUUECKON TPOYHOCTH IIOJUMEPOB.
OcHoBHble Teopuu mpouyHocTd: OpoBana, ['puddurca, TepmoduiykTyanonHas, penakcalMoOHHas
(TIK-2).

50. lonroBeunocts. Kwunermueckass Teopust paszpymieHus. OcoOSHHOCTH pa3pylIeHHsT TBEPABIX
MOJIMMEPOB U 3J1aCTOMEPOB. MeXaHu3M IIaCTUYECKOro M XPYIKOro paspyiueHus. OOpa3zoBaHue
MHUKpoTpennH. Pacnipoctpanenue tpemuH. Ctatndeckas u AuHamudeckas ycranocts ([1K-2).
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51. DnekTpuveckue, ONTHYECKUE W MarHuTHble cBoiicTBa mojguMepoB u [IKM. Jlunelinpie wu
HEeJMHEHHbIe (P PEKTHI B TOIUMepax U nmoauMepHbix kommosurax (ITK-2).

52. Cencopsl Ha ocHoBe moaumepos u I[TKM (ITK-2).

53. Dnekrpuueckue CBOICTBa IIOJINMEPOB-IUAIIEKTPUKOB u I10JINMEPOB-IIPOBOJHUKOB.
JvdnexTpudeckas TONSApHU3alMsl W JUIOIbHBIE MOMEHTBI IIOJIMMEPOB. JlManeKkTpuyeckas
IIPOHULIAEMOCTh M AWDIIEKTPUYECKHUE IOTEPH, DJIEKTPHUUYECKas NPOYHOCTH mojauMmepoB u IIKM.
DiIeKTpHU3aIHs MOJIUMEPOB U dIIeKTpHUecKuii mpoboit (ITK-2).

54. JlonupoBaHKE MOJUCONPSKEHHBIX MMOJIMMEPOB: CUHTETUYECKUE METAJUIBI U METOJBI UX MOTYUYEHMUS.
ONEeKTpUYECKHEe M ONTHUYECKHE CBOWCTBA IOJIMCOIPSDKEHHBIX —MOIMMEpoB. llepcrexkTuBsl
HCIOJIb30BAaHUsl TOJMCOIPSDKEHHBIX IOJMMEPOB JUIsl  CO3JAaHMsI IIOJMMEPHOM 3JIEKTPOHUKH,
BKJIIOYAIOIIEH BBICOKOIIPOBOJSINHNE, IOJIEBBIEC, JIEKTPOIIOMUHECLICHTHBIE, HEIIMHEHHO-ONTHYECKHUE
aneMeHThl 1 yerpoiicta (I1K-2).

55. Marneroconpotuiaenue moaumepoB u IIKM. TIKM ¢ BBICOKMMH W HU3KMMH 3HAYCHUSIMH
KOMIUIEKCHOM JUAJIEKTPUYECKOM M MAarHUTHOM IIPOHMIIAEMOCTEH, CBS3b MEKIY COCTaBOM H
CTPYKTYpOii, MeTo bl onpeacnenus (ITK-2).

56. Ontnyeckne  CBOWCTBA  MOJUMEPOB:  KOI(PQUIMEHT  CBETONPOIYCKAHUS,  CIIEKTPAIbHBIN
KOA(Q(QHUIMEHT MpPOIyCKaHUs, CBETOCTOMKOCTh, CBETOpAaccesHue, IOKa3aTelb MPEJIOMICHHUS U
ONTUYECKUH  KOA(POUIMEHT HANpSHKEHUS M ONTHYECKas HETEPMOCTOMKOCTh.  DakTOpBI,
OIpeeIsIoNIIe YPOBEHb 3TUX TNoka3areneil. Crapenue ontudeckux noaumepos (I1K-2).

57. Temnogpuznveckue cBoiicta nmosmmepoB u [IKM. ITnotHoCTh monmuMepoB. OCOOEHHOCTH TEILIOBOTO
paciipeHuss nNoauMepoB. TermnoeMkocTs. TemIonpoBOIHOCT M TEMIIEPATYpPONPOBOJHOCTH
nonmumepos u IIKM. Mogenn TpaHCHOPTHBIX IIpOLIECCOB. BilMsHME OCHOBHBIX ITapaMETPOB
HOJUMEpoB U pyrux uHrpeanenToB [IKM Ha ux remnodusuyeckue cpoiictsa (I1K-2).

58. Tpeane u m3HOC momuMepoB. OCOOEHHOCTH TpeHUs MoJuMepoB. lIpupona W MeXaHW3M TPEHHS.
3aKOH TpEHUs, BIMSHHUE BPEMEHU KOHTAKTa, CKOPOCTH CKOJIBXKEHUS M Temneparypbl. M3Hoc
nonuMepoB. CBsi3b SBICHUN TPEHHS W M3HOCA. Y CTANIOCTHBIA WM3HOC, aOpa3uBHBIA M3HOC, 00IIMeE
3aKOHOMEPHOCTH, BinsHue BHEMHHUX (akTopos (T1K-3).

59. IlponuniaemocTh monumepoB. ['azonponunaemMocts nmonmmMepoB. Auddysus B momumepax. CopOrust
ra3oB u napoB. MoHHbIi oOMeH. CeleKTHBHAs MPOHHUIIAEMOCTh MOJIMMEPHBIX MaTepHaoB, METO/bI
onpenenenus (ITK-2).

60. TepmoanHaMuKa COBMECTUMOCTH mosiumepoB. Pa3oBast cTpykTypa U Mopdosiorus. MUKpoMexaHHKa
cMmeceil monumepoB. Jlepopmarus u paspylieHHe TBEpAbIX Tel Ha OCHOBE IMOJMMEPHBIX cMeceil
(TIK-2).

61. Mexda3zHble SBJICHUS HA TPaHMIAX pasfelia TMOJIMMEP-TIOJIMMED, TOJTMMEP-TBEPIOE TEo. ANres3us.
TepMonnHaMuKa B3aUMOJEHCTBUS KOMIIOHEHT B mnosnMepHbIx cMmecax u IIKM. Crpykrypa un
cBoiicTBa Mexdasubix cioes (I[TK-2).

62. ®usnueckue cpoiictBa [IKM: mpodHOCT, BSI3KOCTh pPa3pyILIEHUs, YCTAJOCTHas BBIHOCIHUBOCTb.
VYopyrue u Bsazkoynpyrue csoictBa [IKM. Mopnenu, onmceiBaroniye 3aBUCUMOCTb MOJYJIS
yrpyroctu [TIKM ot xapaktepuctuk kommnoneHtos (I1K-2).

63. TerutoBoe pacmupeHue, TemIo- Hu AeKTporpoBogHOCcTh [IKM. OCOOCHHOCTH 3aBUCHUMOCTEH
¢usnueckux cpoiictB I[IKM oT Tuma HanmoiaHWTeNs M paclpeiesieHHus HaloJHHUTENeH B
kommo3unnonHoM matepuaie (ITK-2).

64. Hanoxomro3uTsl. HamomHUTENn ¢ HAaHOMETPOBBIM pa3MepoBBIM pasMepoM yvacTuil. CTpykTypa u
CBOMCTBAa HAHOKOMIIO3UTOB. HAaHOKOMIMO3UTBI C HOBBIMH ONTUYECKUMH, JJIEKTPOHHBIMHU,
MarHUTHBIMH, SJIEKTPUYECKHUMU U JPYTUMH (QYHKIMSIMU C IPUMEHEHHUEM YTJIEPOJIHBIX HAaHOTPYOOK,
bymiepeHoB, MeTayIoB U okcua0B MetamuioB (ITK-2).

65. [lonsiTe o nmpuMeHenuu nonumepoB U [IKM B (QyHKUIMOHANBHBIX M MHTEJUIEKTYyalbHBIX (Smart)
cTpyKkTypax. IlomuMmepHble Marepuanbl, MpPUMEHSAEMbIE Ui UX IMOJyYEHHUs: CBS3b MEXKAYy HX
KOMITOHOBKOM, BHEIIHUMU BO3JIEHCTBUSAMU U OTKIMKOM. CEHCUTUBHBIE U aANITUBHBIE CTPYKTYPHI U
MOJINMEpHBIE MaTepHalibl Ui HUX. TepMo- U POTOXPOMHBIE, XUMOTPOHHBIE, TEH30UYBCTBUTEIbHBIE
U 1ip. MaTepuaisl Ui HHTEIUIeKTyanbHbIX cTpyKTyp (I1K-5).
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7. Y4eOHO-MeTOAM4YeCcKOe M HHPOPMALIMOHHOE O0ecliedeHue TN CIUILIMHBI (MOIYJIs1)
a) OCHOBHas JIuTepaTypa:
CemuukoB 1O.JI. BeicokoMmonekyisipabie coenuaenus. M.: 3natenbckuil neHTp « Axkagemusi», 2010.
—386c.
BricokomoekysspHble coequHeHus: yueOHuK u npaktukym / M. C. ApxkakoB [u ap.]; moa pen.
A.B.3e3uHa. [DnekrpoHHblii pecypc]. — M. : U3natensctBo Opaiit, 2016. — 340 c. https://biblio-
online.ru/book/B9A77DD2-8701-402C-BFB7-4ADAB30EE7FO0
Kupees B.B. Bricokomounekynspubie coequnenus B 2 4. Yacts 1 / B. B. Kupees. [DnexTpoHHBIH
pecype]. — M. : UsmarensctBo HOpaiit, 2016. — 365 c. https://biblio-online.ru/book/44521F55-
0BB6-49C4-8390-38A6BE9B6C42
Kupees B.B. Bricokomounekynsapubie coequnenus B 2 4. Yacts 2 / B. B. Kupees. [DnexkTpoHHBIH
pecype]. — M. : UsmarenbctBo IOpaiit, 2016. — 243 c. https://biblio-online.ru/book/3D18372E-
9FFD-4ACF-AB4F-5DB140F0260F
0) IONOJIHUTENbHAS TUTEpaTypa:

1. Kupees B.B. Bricokomonekyinsipabie coequaenus. M.: Beicur. mik., 1992, — 512 c.

2. Xypnan Beicokomonekysipuble coenunenus. Cepus A.
https://elibrary.ru/title_about.asp?id=25478
3. XKypnan Beicokomonekynsipubie coenunenus. Cepus b.
https://elibrary.ru/contents.asp?titleid=25479
4. XKypnan Beicokomonekynsipubie coenunenus. Cepus C.
https://elibrary.ru/title_about.asp?id=53145
B) mporpammHoe obecriedenne u HTepHET-pecypehl
http://link.springer.com
https://biblio-online.ru/book/D70F2822-28CC-446 A-A5E4-F38CEE702A7E
https://biblio-online.ru/book/44521F55-0BB6-49C4-8390-38A6BE9B6C42
https://biblio-online.ru/book/3D18372E-9FFD-4ACF-AB4F-5DB140F0260F
http://www.uspkhim.ru
http://www.pslc.ws/russian/index.htm
http://www.chem.msu.su/rus/teaching/lachinov/welcome.html
http://www.chem.msu.su/rus/teaching/lachinov-basic/welcome.html

8. MartepuaibHO-TEXHHYECKOE o0ecniedeHne U CHUIIHHBI (MOIYJIs)

MIOMEIICHUS ISl TIPOBEICHUS 3aHITHUN: JICKIMOHHOTO THUIIA, CEMUHAPCKOTO THUIMA, TPYIIOBBIX U
UHAWBHUAYAJIbHBIX KOHCYHLTaHHﬁ, TEKYIIECTO KOHTPOJISA U HpOMC)I(YTOqHOﬁ aTTeCTallu, a TaKXE
MIOMEIICHUS JJIs1 XPaHCHHUS U IPOPHIAKTHUECKOTO 00CTYKHUBaHUsI 000PYIOBAaHUS U TTOMEIICHUS IS
CaMOCTOSITEIILHOU PabOThI 00YUAIOIIUXCSI, OCHAIIIEHHBIC KOMITBIOTEPHOI TEXHUKOH ¢ BO3MOXKHOCTBIO
NoJKIIOUYeHUsT K cetu "MHTepHEeT" W oOecreueHHeM JIOCTyNa B AJICKTPOHHYI0 HH(DOPMAIMOHHO-
oOpazoBarenbHyto cpeny HHI'Y;

MaTepHaIbHO-TEXHUUECKOE O00ecleueHne, HeOOX0IUMOe Ui pealiu3allii JUCIUIUINHBI, BKIIOYAs
nabopaTopHoe 000py10BaHHE;

JMIIEH3UOHHOE Mporpammuoe obecnieuenue: Windows, Microsoft Office

[Tporpamma cocraBieHa B coorBeTcTBUU ¢ TpeboBanusamMu OI'OC BO no HanpaBiieHHIO TOATOTOBKU
04.06.01 «Xumuueckue HayKu» (YpOBEHb MOATOTOBKHU Ka/IPOB BhICIIEH KBATU(PHUKALMN).
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https://biblio-online.ru/book/B9A77DD2-8701-402C-BFB7-4ADAB30EE7F0
https://biblio-online.ru/book/B9A77DD2-8701-402C-BFB7-4ADAB30EE7F0
https://biblio-online.ru/book/44521F55-0BB6-49C4-8390-38A6BE9B6C42
https://biblio-online.ru/book/44521F55-0BB6-49C4-8390-38A6BE9B6C42
https://elibrary.ru/title_about.asp?id=25478
https://elibrary.ru/contents.asp?titleid=25479
https://elibrary.ru/title_about.asp?id=53145
http://link.springer.com/
https://biblio-online.ru/book/D70F2822-28CC-446A-A5E4-F38CEE702A7E
https://biblio-online.ru/book/44521F55-0BB6-49C4-8390-38A6BE9B6C42
https://biblio-online.ru/book/3D18372E-9FFD-4ACF-AB4F-5DB140F0260F
http://www.uspkhim.ru/
http://www.pslc.ws/russian/index.htm
http://www.chem.msu.su/rus/teaching/lachinov/welcome.html
http://www.chem.msu.su/rus/teaching/lachinov-basic/welcome.html

ABTOp:
3aBenyromnuii kKageapoil BEICOKOMOJICKYIISIPHBIX COSTMHEHUN
Y KOJUIOMTHOM XMMHH XUMHUYECKOTo (DaKyybTeTa, 1.X.H. 3aiines C. /.

Penenzenr:
3aBeayromuil kKadeapoit OpraHMIecKo XUMHUA
XHUMHYECKOTO (paKyIbTeTa, 1.X.H. ®enopos A.1O.

3aBenyrommii kadenpoi
BBICOKOMOJIEKYJIIPHBIX COCIUHEHUN
U KOJUIOMJITHOW XMMUHU XUMHUYECKOTO (haKyJbTeTa, A.X.H. 3aiiues C./I.

[IporpaMmma pekOMEHJOBaHa Ha 3acelaHud Kadeapbl BBICOKOMOJICKYJISIPHBIX COCJIMHCHUN U
KOJUIOUIHOU XUMHUH OT «  » 2021 r. npotokos Ne .

[Iporpamma o00peHa Ha 3aceaHuu MeToANYeCKO KOMUCCHH XUMHUYECKOTo (pakynpTera oT 27
asrycra 2021, nporokoin Ne 1.
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Kaprsl komnerennuii, B pOpMHUPOBAHUM KOTOPOH y4acTBYeT AN CHMIIIMHA

[Tpunoxenue 1

[Inanupyemble pe3yJibTaThl
o0y4eHust
(mokazarenu JOCTUXKEHUS

Kpurtepun oneHuBanus pe3yibTaToB 00y4eHuUs!

32JIaHHOTO YPOBHSI OCBOCHHMS 1 2 3 4 5
KOMIETEHIMH), udp
IK-2
3HATD: OrcyrcrBue | DparMeHTapHbie Henonnsie npeacrasienust o | CHOpMUPOBAHHBIE, HO CdopmupoBaHHbIe
3HAHMHA [PEICTABIIEHHS O COBPEMEHHOM COCTOSHHH | COZIEPIKAIIME OTAEIbHBIE CHUCTEMATHYECKUE
COBPEMCHHOC COCTO;HNEC HayKH COBPEMEHHOM HayKH B 00JAaCTH XMMHMU U |TIPOOEJIbI, IIPEACTABICHHUS O |IIPEACTABICHUS O
B 001acTH XUMHUH U QU3HKH COCTOSIHMH HAayKH B busuku COBPEMEHHOM COCTOSHHH  |COBPEMEHHOM COCTOSHUH
BBICOKOMOJICKYIAPHBIX 00J1aCTH XMMHHU U BBICOKOMOJIEKYJISPHBIX HayKd B 00J1aCTU XUMHU M |HayKH B OOJIACTH XUMUH
COCMIMHCHIN 1 B CMEKHBIX busukn COEIMHEHUH] busukn usuku
obmactsx BBICOKOMOJIEKYJISPHBIX BBICOKOMOJIEKYJISIPHBIX BBICOKOMOJIEKYJISPHBIX
COEIMHEHU I COECTMHEHU I COEIMHEHU I
3HATD: OtcyrtcTBHE dparMeHTapHbic OO01ue npeacTaBieHus O CdopmupoBaHHbI€, HO CpopMHpOBaHHbIC
3HAHUH DEICTABNCHHS O TpeGOBAHUSX K COAEPIKAHMIO |COEPIKALINE OTIEIBHBIE IDEICTABICHIS O
TPEOOBAHUSA K CO/IEPKAHUIO U p U IIpaBuIaM opopMIeHHs | 1IpOGENIBl IPEICTABIEHUA 0 | -
TpaBHIa 0hOPMICHHS TpeOOBaHUAX K . TpeOOBAHUAX K
5 CONCDRARMIO I pyKoOIHceH K yOauKamuu B | TpeGOBAHUAX K COIEPIKAHUIO S —
PYKOIHCEH K MyOIMKaluy B . aBI:IHaM oopMIeHH PELEH3UPYEMBIX HAYYHBIX  |U IIpaBWiIaM 0QOPMIIEHHUS oo pMneHI/Is[ Klz) wceit
PELICH3UPYEMBIX HAYUHBIX p _OQop M3TaHISX pYKOTHCeii, HamHe P py ,
M3IAHISX pyKomucel K HaJIMYKE HEOTHOKPATHOTO
OJIHOKPATHOT'O OIbITa 9
nyOJIMKAIUK B . OIbITA MyOJIUKAIMI B
myOnuKanuii B
PELEH3UPYEMBIX PELEH3UPYEMBIX HAYIHBIX
PELEH3UPYEMBIX HAyYHBIX
HaYYHbBIX U3JaHHUAX W3aHHAX
U3JIaHUAX
YMETD: OrcyrcTBue |@parmMeHTapHOE B nenom ycnemHsoe, Ho HE | B menom ycremHsoe, HO CdhopmupoBaHHOE yMEHHE
yMEHHH UCIIOJIBb30BAaHUE METO/IOB | CHCTEMATHYECKOE coiepIKaIee OTAeTbHBIE UCIIOJIb30BaTh METOJI0B

MIPEJICTaBIISATh HAYIHBIC
PE3YNbTATHI 110 TEME
JUCCEPTAIIMOHHON PabOTHI B
BU/JIE MyOJIMKAIIHIA B

MOATOTOBKH HAyYHBIX
PEe3yJIbTATOB K
MyOIUKaIuu B
PEICH3UPYEMBIX

WCII0JIb30BaHUE METOOB
MOATOTOBKH HAYYHBIX

PE3yNBTATOB K MyOIHKAINH
B PELICH3UPYEMBIX HAYUHBIX

MPOOEITBI HCTIOIH30BAHHE
METOIOB IIOATOTOBKH
Hay4YHBIX PE3yJIbTaTOB K
MyOJIMKAITIY B

MOATOTOBKU HAYYHBIX
PEe3yIBTATOB K MyOJUKAIIHI
B PELEH3UPYEMBIX HayUHBIX




PELeH3UPYEMBIX HAyUHBIX
W3IaHUSIX

HAaYYHBIX U3JaHHUAX

A3IAHUSIX

PELeH3UPYEMBIX HAyUHBIX
W3IaHUSX

A3IAHUSIX

YMEThb: OtcyrcTBUE | YMEHHE NpeacTaBiIsiTh |B menom ycnemHoe, yMeHue |YcrnemHoe yMeHue CdopMupoBaHHOE YMEHHE
yMeHu pesynbrarel HAP [PEICTABIIATh PE3YJIBTATH  |IIPEACTABIIATH PE3YJILTAThl  |IIPEACTABIIATH PE3YIILTATHI

TIpCACTABIATE 3y IbTATbI HUP Y3KOMY Kpyry HUP (B 1.u., HUP (B 1.u., HUP (B 1.4.,

(B T.4., TMCCEPTAIMOHHON CIIELUAJINCTOB JUCCEPTALIMOHHON paldoThl) | IMCCEPTALMOHHOM PabOTHI) | IMCCEPTALMOHHOM PabOTHhI)

paboOThI) aKaAeMHYCCKOMY U aKaJIEMUUECKOMY aKaJeMUUYECKOMY U OM3HEC- |aKaJeMUYECKOMY M OU3HeC-

GusHec-cooOmecTBy COOOIIECTBY COOOIIECTBY COOOILECTBY; ONPEIETATH
IIEJIEBbIE TPYIIIIbI U
(dbopmatbl MPOABMKEHUS
pe3yJIbTaTOB COOCTBEHHON
HAayYHOH JEeATEIIbHOCTH

BJIAAETD: OrcyrcTBue |@parMeHTapHOE B nenom ycnemnoe, Ho He | B nenom ycrnemsoe, HO Ycnemnoe u

HaBBIKOB [PUMEHEHUE METOJIOB  |CUCTEMATHYECKOE coJieprKallee OTaebHbIE CHCTEMATHYECKOE

MECTO/IaMH TLIAaHUPOBAHWAL, [UTAHUPOBAHHSI, NPUMEHEHHE METOIOB po0OEIbl IPUMEHEHHE NPUMEHEHHE METOIOB

TNOAroTOBKH, iposeenus HUP, MOJrOTOBKH U TUIAHHPOBAHHSI, TOJITOTOBKH, |METOIOB IUIAHMPOBAHUS, IUIAHUPOBAHMS,

aHain3a MOJTyqCHHBIX TaHHBIX, nposenerns HUP, nposesernss HUP, ananu3a |TOATOTOBKH, IIPOBEICHUSI | [TOJTOTOBKH U TIPOBEICHUSI

‘boPMyHHpOBKVH BBIBOZIOB aHanmM3a v 0OCY)KICHUS | MOTYyYCHHBIX JaHHBIX HUP, ananusa nonyuendbix |HUP u aHanm3a u

PEKOMCH/IAlINH ITO 5 MOJTyYCHHBIX JIAHHBIX JTaHHBIX, (HOPMYTHPOBKA 00CyXKIeHUS

HANPABIICHHOCTH (HAYYHOM BBIBOJIOB I10 pe3yJibTaTam JKCIIEPUMEHTAIIBHBIX

CHIEUHATBHOCTH) HUP JMaHHBIX; HOPMYTHPOBKA
BBIBOJIOB M PEKOMEH 1IN
no pesyapraram HUP

MK-3
3HATD: OrcyrctBue |®parmenrapHsle 3HaHMs | HemonHble 3HaHUA O CdopmupoBanHbie, HO CdopmupoBanHbie U
Tpe6GoBaHus K KOPPEKTHOMY 3HaHUM 0 TpebOBaHMAX K TpeOGOBAHUSIX K COJIEpIKAIIHE OTPEIEIICHHBIE |CUCTEMATHYECKUE 3HAHUS O

BBIOOPY METOIOB 00pabOTKH

OKCIICPUMCHTAJIbHBIX JaHHBIX

KOPPEKTHOMY BBIOODY
METOI0B 00pabOTKU

KOPPEKTHOMY BBIOODY
METOI0B 00pabOTKU

poOeIbl 3HAHUS O
TpeOOBaHUIX K

TpeOOBAHUAX K
KOPPEKTHOMY BBIOODY
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H/WJIA METOJ0B YHCIIEHHOTO
MOJICTTUPOBAHUS XUMHUECKUX
MPOIIECCOB; COBPEMEHHBIC
HaIpaBIICHUS Pa3BUTHUS
METOZ0M 00pabOTKH
IKCIIEPUMEHTATBHBIX JTAHHBIX
H/WJIA METOJOB YHCIIEHHOTO
MOJICJIIMPOBAHUs B CBOEH

IKCIIEPUMEHTAITbHBIX
JTAHHBIX W/WJIH METOIOB
YUCIEHHOTO
MOJICTTUPOBAHUS
XUMHYECKHX IPOIECCOB;
COBPEMEHHBIC
HaIlPaBJICHUS Pa3BUTHUS
METOAOM 00paboTKH

IKCITEPUMEHTAITLHBIX
JTAHHBIX W/WJIH METOIOB
YHCIICHHOTO MOJICIIMPOBAHHMS
XUMHYECKHUX TPOIECCOB;
COBpPEMEHHBIC HAIIPABJICHUS
Pa3BHUTUS METOJIOM
00paboTku
IKCIIEPUMEHTAITLHBIX

KOPPEKTHOMY BBIOODY
METO0B 00pabOTKH
IKCIEPUMEHTATBHBIX
JIAHHBIX W/WIH METOJIOB
YHCJICHHOTO MOJICITMPOBAHUS
XUMHYECKHUX TIPOIECCOB;
COBPEMECHHBIC HAIPaBJICHUS
Pa3BUTHS METOIOM

METOI0B 00pabOTKH
3KCHepI/IMeHTaHBHBIX
JIAHHBIX W/AJIA METOJIOB
YUCIIEHHOI'O
MOJICJTUPOBAHUS
XUMHUYCCKUX HpOHeCCOB;
COBpEMEHHBIC HAIIPABJICHUS
paSBI/ITI/ISI METOAOM

npogecCHOHAIBHON 00J1aCTH AKCTICPUMEHTAIbHBIX JAHHBIX W/WITA METOJ/IOB 00paboTku 00paboTKHn
JAHHBIX W/WIY METOJIOB |YHCIEHHOTO MOJIEIIMPOBAHUS | SKCIIEPUMEHTAIBHBIX AKCIIEPUMEHTAIIBHBIX
YHCIIEHHOTO B CBOEi MpoQeCCHOHANBHON | TaHHBIX H/HIIA METOJIOB JTAHHBIX W/UITU METOJIOB
MOJIETIMPOBAHUS B CBOEH |o0nacTu YHUCIIEHHOTO MOJEIMPOBAHHUS | YUCIEHHOTO
npodeccroHanbHOI B CBOCH MpodeccuoHabHON | MOJEIMPOBAaHUS B CBOEH
oOnactu oOnactu npodeccuOHaTBLHON
o0nactu
YMETh: OrcyrctBue |YacTUUHO OCBOCHHOE B nenom ycnemnoe, Ho HEe | B nenom ycnemsoe, HO Ycenemnoe u
KoppekTHo ucnonbp3oBaTh YMEHUI YMEHHE KOPPEKTHO CUCTEeMaTUYECKOE YMEHHE  |coJiepiKaliee OTAeIbHbIC CHUCTEMaTUYECKOE YMEHHE
COBPEMEHHBIE METO/IbI HCII0JIb30BATh KOPPEKTHO HCII0JIb30BaTh Ipo0esibl yMEHUE KOPPEKTHO | KOPPEKTHO UCIOIb30BaTh
00pabOTKH KCIIEPUMEHTAIBHBIX COBPEMEHHBIE METOJIbI  |COBPEMEHHBIE METO/IbI UCIIOJIb30BaTh COBPEMEHHBIE |COBPEMEHHbBIE METObI
JAHHBIX W/UJTA COBPEMEHHBIC 00paboTKu 00paboTku METObI 00pabOTKH 00paboTKu
METO/Ibl YUCIIEHHOTO 9KCIIEPUMEHTAIBHBIX 9KCIIEPUMEHTAIBHBIX 9KCIIEPUMEHTAIIBHBIX AKCIIEPUMEHTAIBHBIX
MOJIETTUPOBAHUS CIIOKHBIX JAHHBIX W/UIN JTAaHHBIX W/MJIM COBPEMEHHBIE | JTaHHBIX W/UJIM COBPEMEHHBIE | JaHHBIX U/WIH
XMMHYECKHX TPOLIECCOB B CBOEH COBPEMEHHBIE METO/IBI  |METOBI YUCIEHHOTO METO/bl YUCIEHHOTO COBPEMEHHBIE METO/BI
npodeccroHanbHOM 061acTH YHCIIEHHOTO MOJIETTUPOBAHUS CIIOKHBIX  |MOJEIUPOBAHUS CIOKHBIX  |UHUCIEHHOIO
MOJIETTUPOBaHUs XMMHYECKHX TPOLIECCOB B XMMHUYECKHX IPOLECCOB B | MOJEIUPOBAHMS CIIOKHBIX
CIIO)KHBIX XUMHUYECKUX |CBOEH Mpo(deccCuoHaNbHOM | cBOel MPpO(eCCHOHATBHOM | XMMHUYECKUX MPOIIECCOB B
IIPOLIECCOB B CBOEH obnacTtu obnacTu cBOeH MpodeccHoHANbHOM
npodeccroHanbHOI o0nactu
obsacTu
BJIAJIETD: OrcyrctBue |®parmeHTapHOE B nenom ycnemHnoe, Ho He | B menom ycrienmssie, HO YcnenHoe u
CoBpeMEHHBIMU METOJAMU HaBBIKOB IIPUMEHEHHE CHUCTEMATUYECKOE COJIEprKallye ONPEIEICHHbIE | CHCTEMAaTHUECKOE
00pabOTKHU 3KCIIEPUMEHTAIbHBIX COBPEMEHHBIX METOJIOB |IPUMEHEHUE COBPEMEHHBIX |MPOOEsbl HABbIKU MIPUMEHEHNE HAaBbIKOB
JTAHHBIX U/UIIH COBPEMEHHBIMU 00paboTKH METOI0B 00pabOTKU MIPUMEHEHHSI COBPEMEHHBIX | IPUMEHEHUE COBPEMEHHBIX
METOJIaMU YHCJIEHHOTO 9KCIIEPUMEHTAIBHBIX 9KCIIEPUMEHTAIIbHBIX METOJ10B 00pabOTKH METOJI0B 00pabOTKHU
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MOACIIMPOBAHUA XUMHUYCCKUX
IMpOLCCCOB MOJIMMEPHU3ALUUA;

CHCTEMATUYCCKHUMHU 3HAaHUSIMH B
00J1acTH COBPEMEHHBIX METOJIOB
00pabOTKHU IKCIIEPUMEHTATBHBIX

JAHHBIX B 00JIACTH XUMUU U
(bU3HUKH TOTUMEPOB

AHHBIX W/WIA
COBPEMEHHBIMH
METOJAaMH YHCJIECHHOIO
MOJICTTUPOBAHUS
XUMUYECKHUX TTPOIIECCOB
MOJINMEPU3alUY;
CHCTEMATHYECKUMU
3HAHUSIMU B 00J1aCTU
COBPEMEHHBIX METOIOB
o00paboTku
AKCIICPUMEHTATBHBIX
JIAaHHEIX B 00J1aCTH
XUMUHU U HGU3UKH

AHHBIX W/WIA
COBPEMEHHBIMH METOIaMU
YHCIICHHOTO MOJICIIMPOBAHUS
XUMHYECKHUX TPOIECCOB
MOJIUMEPU3AIHH;
CUCTEeMaTUYCCKUMU
3HaHUSIMH B 00J1aCTH
COBPEMEHHBIX METOJIOB
00paboTku
IKCIIEPUMEHTATBHBIX
JIAHHBIX B 00JIACTH XUMHUU U
(U3MKK TOJIMMEPOB

AKCTICPUMEHTATbHBIX
IaHHBIX H/HIN
COBPEMEHHBIMH METOJIaMH
YHUCIIEHHOTO MOJCIUPOBAHUS
XUMUYECKHUX TTPOIIECCOB
MOJINMEPH3aIUH;
CHCTEMATHYECKUMU
3HAHUSMU B 00JIaCTH
COBPEMEHHBIX METOIOB
o0paboTku
AKCTICPUMECHTAIBHBIX
IAaHHBIX B 00JIaCTH XUMHH U
(bU3UKH TTOJTMMEPOB

AKCITEPUMEHTAITLHBIX
MAaHHBIX U/WIH
COBPEMEHHBIMH METOIaMHU
YUCJICHHOTO
MOJICJTUPOBAHUS
XUMHYECKHUX TPOIECCOB
MOJINMEPH3AIIUH;
CHUCTEMATUYCCKUMU
3HAHUSIMU B 00J1aCTH
COBPEMEHHBIX METOJIOB
00paboTKHn
AKCIIEPUMEHTAITLHBIX
JIAHHBIX B 00JIACTH XUMHUH H

IIOJIMMEPOB (U3UKHK TOIUMEPOB
I1K-4
3HATD: OrcyrctBue |DparmeHTapHbIC Hemnonnsie 3Hanus 06 B nenom nonnsie, HO [TonHbiE ¥ cucTeMHBbIE
OCHOBHBIE ITPUEMBI 3HAaHUU IpeJCTaBIeHUs 00 OCHOBHBIX IIPUEMAX coJiepKallye ONpeieleHHbIe |3HaHUsI 00 OCHOBHBIX
XUMHUYECKOI0 IKCIIEPUMEHTA, OCHOBHBIX IIpHEMax XUMHUYECKOTO npo0esibl 3HaHUs 00 IIpUeMax XUMHYECKOTO
METO/Ibl IOJIyYEHUs IIOJIUMEPOB XMMHYECKOIO JKCIIEPUMEHTA, METOJAX OCHOBHBIX IIPUEMAaxX JKCIIEPUMEHTA, METOAAX
Y UCCIIE0BAHMS UX CBOWCTB JKCIEPUMEHTA, METOAAaX |IIOJyYEHUs MTOJIMMEPOB U XUMHUYECKOTO IIOJTyYEHUS ITOJIMMEPOB U
IIOJIy4YEHHUS [TOJIMMEPOB U | UCCIIEIOBAHUS X CBOWCTB  |IKCHEPUMEHTA, METOAAX UCCJIEIOBaHMS X CBOMCTB
HCCIIEA0BaHUS UX MOJIy4EHHUS [TOJIMMEPOB U
CBONCTB VICCIIEJOBAHMSI UX CBOMCTB
YMETh: OrcyrctBue |Yactuuno B nenom ycnemnelie, Ho HE | B nenmom ycnemsoe, HO VYcnemHoe u
OCYILIECTBIIATH UCCIIEIOBAHMUS YMEHUI c(OopMHpOBaHHBIE cucTeMaTuyeckoe yMeHue o0 | cosieprkaliee onpeesieHHble | CHCTEMaTHIeCKoe
MOJIMMEPHU3ALUOHHBIX yMeHHs 00 OCYILLECTBICHUHU po0Genbl yMeHue oo HCIIOJIb30BAaHNE HABBIKOB
IIPOLIECCOB OCYLIECTBICHUU MOJIMMEPU3ALUOHHBIX OCYIIECTBICHUHU OCYILIECTBIICHUS
MOJIMMEPHU3ALMOHHBIX  |IIPOLIECCOB MTOJIMMEPHU3ALNOHHBIX MOJINMEPHU3ALUOHHBIX
IIPOLIECCOB IIPOLIECCOB IIPOLIECCOB
BJIAJAETD: OtcyrcTBue |@parmMeHTapHOE B nenom ycnemHsoe, Ho He | B menom ycremHsoe, HO Ycnemnoe u
HaBbixamu pazpaboTku HaBBIKOB IIPUMEHEHHE HABBIKOB  |CHCTEMAaTHYECKOe coJiepaKalllee ONpeAeIICHHbIE |CUCTEMAaTHYECKOe
(GyHIaMEHTaJIbHBIX OCHOB pa3paboTku IIPUMEHEHHNE HAaBBIKOB npo6esbl MPUMEHEHNE IIPUMEHEHNE HAaBbIKOB
TEXHOJIOTMYECKUX MPOLECCOB (dbyHIaMeHTaIbHbBIX pa3paboTKu HaBbIKOB pa3pabOTKH pa3palboTKu

TMOJIMMCPHU3AlIUH,

OCHOB TCXHOJIOTHMYCCKUX

(bYHIIaMCHTaJ'IBHBIX OCHOB

(I)yHI[aMCHTaJIBHBIX OCHOB

(I)YHIlaMGHTaHBHLIX OCHOB
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OCYIICCTBIICHHUA I/ICCJ'IG,I[OBaHI/II\/'I
MpoHecCCOB MOJIMMEPHU3ALINA U
HU3YyUCHUA CBOICTB IMOJINMEPOB

MPOIECCOB
MOJIMMEPU3aLINH,
OCYIIIECTBJICHUS
HCCIEIOBAHNH
MPOILECCOB
MOJIMMEPU3ALUH U
WU3y4YEeHUSI CBOMCTB

TE€XHOJIOTMYECKHUX
IIPOLECCOB MOJIMMEPU3ALINHY,
OCYILIECTBIICHUS
HCCIIEA0BaHUM IIPOLIECCOB
IIOJINMEPU3ALUU U U3YUYCHUS
CBOMCTB ITOJIMMEPOB

TEXHOJIOTMYECKHUX
IIPOLECCOB MOJIMMEPU3ALINY,
OCYILIECTBIICHUS
HCCIIEA0BaHUM IIPOLIECCOB
HOJIMMEPU3ALMY U N3Y4YCHHUS
CBOMCTB ITOJIMMEPOB

TEXHOJOTUYECKUX
MIPOIIECCOB
HOJIMMEPHU3alHY,
OCYIIECTBICHUS
HCCIIEJOBAaHU TPOLIECCOB
MOJMMEPHU3ALH U
U3y4YCHHUS CBOICTB

10JINMEPOB HOJMMEPOB

IIK-5
3HATD: OrcyrcTBue |@parmMeHTapHbIE Henonnelie npencrasnenus o | ChopMupoBaHHbIE, HO CdhopmupoBaHHbIe
XUMUYECKHE, GPU3NUECKUE U 3HaHU IIPEJCTABICHUS O XUMUYECKHX, (PU3MUECKUX U |COAEpIKalIlKe ONPeIeIEHHbIE | CHCTEMHBIE MTPEICTABICHHS
TEXHUYECKUE aCIIEKThI XUMHYECKHUX, TEXHUUYECKUX ACIEKTaxX po0eibl IPEACTABIEHUS O |0 XUMHUYECKUX,

XMMHUYECKHUX IPOMBIIIICHHBIX
IPOLIECCOB; OCHOBHBIE
TpeOOBaHMUS TPaBHII
Oe3omacHOCTH TIpH paboTe ¢
000pyTOBaHUEM PA3THYHBIX
KJIaCCOB CIIOKHOCTHU U
OIIACHOCTH; LIEJIU H 337a4H
HAay4YHBIX I/ICCJ'IGI[OBaHI/Iﬁ 110
HaNpaBJICHUIO AEATEIbHOCTH,
0a30BELIE MMPUHOMUIIBI 1 METO/AbI
UX OpraHu3aluy; TpeOOBaHUS K
MIPEICTaBICHUIO OTYETHBIX
MaTepHalioB; OCHOBHBIE METO/IbI
00pabOTKHU 3KCIIEPUMEHTAIbHBIX
TaHHBIX

(bU3UIECKUX U
TEXHHYECKUX aCIIeKTaxX
XUMHYECKHUX
MIPOMBIIIIICHHBIX
MIPOLIECCOB; OCHOBHBIE
TpeOOBaHUS MPaBUI
0€30MacHOCTH NPU
paborte ¢
o0opyaoBaHHEM
Pa3TUYHBIX KJIACCOB
CII0KHOCTHU U
OITACHOCTH; [N U
3a/la4y Hay4YHbIX
HCCIIEIOBAHUM T10
HaIpaBIICHUIO
JeITEIILHOCTH, 0a30BbIE

XUMHYECKHX
MIPOMBIIIIJICHHBIX ITPOIIECCOB;
OCHOBHBIE TpeOOBaHUS
npaBuiI 0€30MACHOCTH TIPU
pabote ¢ 06opyaoBaHHEM
Pa3IUYHBIX KJIACCOB
CJI0)KHOCTH M OMACHOCTH;
eI | 33]Ia9H HAy9IHBIX
HCCIIEIOBAHUN T10
HaIPaBIICHUIO
NesITeNIbHOCTH, Oa30BbIC
TIPUHIIAITEI ¥ METOJIBI UX
OpraHu3aluu; TpeboBaHus K
MIPEJICTABIICHUIO OTYCTHBIX
MaTepuaIoB; OCHOBHbBIE
MEeTOBI 00pabOTKH

XUMHUYECKHX, PU3NYECKUX U
TEXHHYECKUX aCIIeKTax
XUMHYECKHX
IPOMBIIUICHHBIX MTPOIIECCOB;
OCHOBHBIE TpeOOBaHUS
npaBuiI 0E30MaCHOCTH MPH
paboTte ¢ 00opyaOBaHHEM
Pa3IUYHBIX KJIACCOB
CJI0)KHOCTH M OMACHOCTH;
e U 33]]a9H HAyYHBIX
MCCIIEIOBAHUH 110
HaIPaBJICHUIO
NEeSTeNbHOCTH, Oa30BbIC
TIPUHIIAITEl ¥ METOJIBI UX
OpraHu3aluu; TpeboBaHus K
MIPEJICTABICHUIO OTYCTHBIX

(UBUYECKUX H
TEXHUYECKHUX aCIeKTax
XHUMUYECKHUX
MIPOMBIIIIIICHHBIX
MPOIIECCOB; OCHOBHBIC
TpeOOBaHUS TPABUII
0e30macHOCTH Mpu padboTe ¢
o0opyI0BaHEM
Pa3IMYHBIX KJIACCOB
CJIO)KHOCTH ¥ OTTaCHOCTH;
LeJH U 33]]a491 HAyYHBIX
WCCIICIOBAHUH T10
HaIpPaBIECHUIO
JIeITCILHOCTH, 0a30BEIC
MPUHIIMITBEI © METOJIBI X
OpraHu3aIny; TpeOOBaHUS

MPUHIHUITBI 1 METOJIbI UX |IKCIEPUMEHTAIBHBIX MaTepuaioB; OCHOBHbIE K MPEJICTAaBIECHUIO
OpraHu3alNu; JTAHHBIX ) MEeTOABI 00pabOTKH OTYETHBIX MaTEPHUAJIOB;
TpeOoBaHUS K SKCMIEPUMEHTAIbHBIX OCHOBHEIEC METObI
MIPEACTABICHUIO JIAHHBIX) o0paboTku

OTUETHBIX MATEpPUAJIOB; AKCIIEPUMEHTAIIbHBIX
OCHOBHEIE€ METObI JTAHHBIX)
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00paboTKu

9KCIIEPUMEHTAIIBHBIX
JTAHHBIX )
YMEThb: OrcyrcTBUe |YacTUUHO OCBOCHHOE B nenom ycnemnoe, Ho He | B nenom ycnemsoe, HO VYcneurnoe (1moixHoe) u
Hcnonb30BaTh HOBOE CIOKHOE | yMEHUIT YMEHHE UCIIOJIb30BaTh  |CUCTEMAaTUYECKOE YMEHHE  |CoJieprKalliee ONpPEeIeICHHbIE |CUCTEMHOE YMEHHE
TEXHOJIOTUYECKOE (B TOM 4HCIIEe HOBOE CJI0XKHOE HCII0JIb30BaTh HOBOE po0Oesbl yMeHHe HCII0JIb30BaTh HOBOE
— HAaHOTEXHOJIOTMYECKOe) TEXHOJIOTHYECKOe (B TOM |CJI0KHOE TEXHOJIOTMYECKOE |MCIOJB30BaTh HOBOE CJI0KHOE TEXHOJIOTUYECKOE
000pyI0BaHUE JIJISI TTOJTyYCHHS YHCIIE — (B TOM uHnCIE — CJI0KHOE TEXHOJIOTUYECKOE | (B TOM YHUCIIE —
MEePCIIEKTUBHBIX MaTepUaNIOB (B HAaHOTEXHOJIOTUYECKOE) |HAHOTEXHOJOTUYECKOE) (B TOM uncIe — HAHOTEXHOJIOTUYECKOE)
TOM UHUCJIE — HAHOMATEPUAJIOB) 00opyI0BaHUE IS 00opyI0BaHUE IS HaHOTEXHOJIOTUYECKOE) 00opy0BaHUE IS
Pa3IMYHOTO (PYHKIIMOHATHHOTO MOJIy4EeHUS MOJIy4€HHUS IEPCIIEKTUBHBIX |000pyAOBaHUE AJIs MOJTyYEHHUS TTEPCTIEKTUBHBIX
Ha3HAYCHUs; UCII0JIb30BAaTh MIEPCIIEKTUBHBIX MaTepUajoB (B TOM YUCIIE — |I[IOJIy4EHHUS IEPCIEKTUBHBIX |MaTepUaloB (B TOM YHCIIE —
COBPEMEHHOE COBPEMEHHBIE MaTepuasoB (B TOM HaHOMAaTepPHAaJIOB) MaTepuaioB (B TOM YHCIIE — |HaHOMATEpUAIIOB)
¢bu3nvecKre MOJIeNH, a TaKKe qHCIIe — Pa3IM4HOTO HaHOMAaTEepHaJIOB) pa3IMYHOTO
pe3ynbTathl PyHIaMEHTATBHBIX HaHOMAaTepPHAaJIOB) (yHKIIMOHATIBHOTO Pa3IMYHOTO (GYHKIIMOHATIBHOTO
Y IPUKJIAHBIX UCCIIEA0BaHNUN Pa3IM4HOTO Ha3HAYEHUS; UCIIOJIb30BaTh | (PYHKIMOHAIHHOTO Ha3HA4YCHUsI; UCII0JIb30BAaTh
U1 pa3pabOTKU HOBBIX METOJIUK (yHKIIMOHATILHOTO COBPEMEHHOE COBPEMEHHbIE |Ha3HAYECHMsI; UCIIOJIb30BATh |COBPEMEHHOE
aTTeCcTalluu CTPYKTYpHI U Ha3HAYCHMUS; ¢busnveckue Moaenu, a COBPEMEHHOE COBPEMEHHBIE |COBPEMEHHBIEC (PU3NYECKHE
CBOMCTB MEPCIEKTUBHBIX HCIIOJIb30BATh TaK)Ke pe3yIbTaThl ¢busnueckue Moenu, a MOJIETIH, a TaK¥kKe
MaTepUajIoB Pa3INdHOIO COBPEMEHHOE (yHIaMeHTaIbHbBIX U TaK)Ke pe3yIbTaThl pe3yJIbTaThI
(YHKIMOHAIBHOIO Ha3HAYECHHUS. COBPEMEHHBIE MPUKIIAJHBIX UCCIEIOBAaHUN | (PyHAaMEHTAIbHBIX U (byHIaMEHTaJIbHBIX U
¢u3znueckrue MoJIeNu, a | AJs pa3pabOTKH HOBBIX MIPUKJIaIHBIX UCCIIEJOBAaHUM |PUKIIATHBIX
TaK)Ke pe3yIbTaThl METOJIUK aTTECTallH JUIs pa3pabOTKU HOBBIX UCCJIEIOBAHUM ISl
(yHIaMeHTaNbHbIX U CTPYKTYpbI U CBOMCTB METOJIUK aTTeCTallUU pa3paboTKN HOBBIX
MIPUKJIAIHBIX MIEPCIIEKTUBHBIX MAaTEPUAJIOB |CTPYKTYPbI U CBOMCTB METOJIUK aTTECTALNH
WCCIIEIOBaHUM JUIst Pa3IM4HOTO MEPCTIIEKTUBHBIX MaT€PUAJIOB | CTPYKTYPBI U CBOMCTB
pa3pabOTKHU HOBBIX (YHKIIMOHAIIBHOTO pa3IM4HOTO MIEPCIIEKTUBHBIX
METOJIUK aTTeCTalluH Ha3HAYEHUS. (yHKIIMOHATIBHOTO MaTepUajoB Pa3IMdyHOTO
CTPYKTYPbI U CBOMCTB Ha3HAYECHUS. (YHKIIMOHAIBLHOTO
MEePCIIEKTUBHBIX Ha3HaYCHMUSI.
MaTEpUAJIOB Pa3INYHOIO
(yHKIIMOHATIBHOTO
HA3HAYECHMUSI.
BJIAJIETD: OtcyrcTBUE | DparMeHTapHOe B nenom ycnemHsoe, Ho He | B nenom ycrnemHoe, HO [Tonnoe n

30




HaBbikaMu paboThI CO CIIOKHBIM | HABBIKOB IIPUMEHEHHE HaBBIKOB  |CHCTEMAaTHYECKOE coJiepaKalliee ONpeIeIeHHbIE |CUCTEMaTHYECKOe
HCCIIEJ0BATEIbCKUM, paboThI CO CIOKHBIM MPUMEHEHHE HaBBIKOB poOEIIBbl UCTIONb30BaHUE NPUMEHEHHE HaBBIKOB
KOHTPOJIbHO-U3MEPUTEIBHBIM U HCCIIEI0BATENIbCKUM, paboThI CO CIOKHBIM HaBBIKOB pabOTHI CO paboThI CO CIOXKHBIM
TEXHOJIOTUYECKUM KOHTPOJIBHO- HCCIIEI0BATEIBCKUM, CJIO’KHBIM HCCIIEI0BATEIIBCKUM,
000pyJ0BaHUEM (B TOM UYHUCIIE — U3MEPUTENIbHBIM U KOHTPOJIBHO- UCCIIEI0BATEIbCKUM, KOHTPOJIbHO-
HAaHOTEXHOJOTHYECKUM TEXHOJIOTUIECKUM W3MEPUTEIBHBIM U KOHTPOJIbHO- M3MEPUTEIBHBIM U
000pyJ0BaHUE MUPOBOTO 000py10BaHUEM (B TOM |TE€XHOJIOTHYECKUM U3MEpPUTEJIbHBIM U TEXHOJIOTUYECKUM
YPOBHS). 4HCIIe — 000pyI0BaHUEM (B TOM TEXHOJIOIMYECKUM 00opy0BaHUEM (B TOM

HAHOTEXHOJIOTUYECKUM  |4UCIIE — 0o0opy10BaHUEM (B TOM qucie —

obopyoBaHue HAaHOTEXHOJOTHYECKUM qucie — HAHOTEXHOJOTHYECKUM

MHUPOBOTO YPOBHS). 000pyJ0BaHUE MUPOBOTO HAHOTEXHOJOTMYECKUM 000pyZJ0BaHUE MUPOBOTO

YPOBHS1). 000pyA0BaHNE MUPOBOTO YPOBHS1).
YPOBHS).

BJIAAETD: OrcyrcTBue |@parMeHTapHOE B nenom ycnemHnoe, Ho He | B nenom ycrnemsoe, HO [Tonnoe n
HaBbIKaMU pa3pabOTKH U HaBBIKOB IIPUMEHEHHE HaBBIKOB  |CHCTEMAaTHYECKOe coJiepaKalliee ONpe/IeeHHbIE |CUCTeMaTHYeCKOoe

Bepu(UKaIMK HOBBIX METOIUK
aTTeCTalluu CTPYKTYpbI U
CBOMCTB KOHCTPYKLIMOHHBIX U
MHOTO()yHKIIMOHAJIBHBIX
MaTepuasoB (B TOM YUCIIE —
HaHOMAaTepHaJoB)

pa3paboTKu u
Bepu(HKaIUU HOBBIX
METOAMK aTTECTAIH
CTPYKTYPBI U CBOWMCTB
KOHCTPYKIIMOHHBIX H
MHOTO(GYHKITMOHATBHBIX
MaTepuasos (B TOM
qucie —
HaHOMAaTEPHAJIOB)

MPUMEHEHHE HAaBBIKOB
pa3paboTKu U BepuUKAITUN
HOBBIX METOMK aTTECTALlUU
CTPYKTYpbI 1 CBOHCTB
KOHCTPYKIIMOHHBIX H
MHOTO(YHKITMOHATBHBIX
MaTepuasoB (B TOM YUCIIE —
HaHOMaTepHaJIOB)

poOesIbl UCTIOIB30BAHNE
HaBBIKOB pa3pabOTKU U
BepU(DUKAITUN HOBBIX
METOJUK aTTECTAIUU
CTPYKTYpBI 1 CBOMCTB
KOHCTPYKIUOHHBIX U
MHOTO(YHKITHOHATBHBIX
MaTepuanoB (B TOM YHCIIE —
HaHOMAaTEPHAJIOB)

MIPUMCHCHHUE HABBIKOB
pa3paboTKu 1
BepU(PUKAIUN HOBBIX
METO/IMK aTTeCTAI[UH
CTPYKTYpPBI U CBOWCTB
KOHCTPYKIIMOHHBIX H
MHOTO(YHKITHOHATHHBIX
MaTepuasoB (B TOM YHUCIIE —
HaHOMaTEPHAJIOB)
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