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B ocHOBY HacTos11el IporpaMMBbl MOJI0XKEHBI CAEAYIOLUE AUCIMUILINHBL XUMUS ITOJIUMEPOB U
MOJIMMEPHBIX KOMIIO3UIIMOHHBIX MaTepuaioB, (pU3uKa MOIMMEPOB U* MOJUMEPHBIX KOMITO3UIIUMOHHBIX
MaTepUalOB U METOJbl UCCIEIOBAHMS IOJIUMEPOB U IMOJUMEPHBIX KOMIO3UIMOHHBIX MAaTEpUaJIOB.
JaHHAs TporpamMma SBISIETCS €AMHOM IO CMEXKHBIM OTpacisiM HayK — XUMHUYECKUM, (UIUKO-
MaTEMaTUYECKUM U TEXHUYECKUM.

[Iporpamma pa3paboTaHa SKCHEpTHBIM COBETOM Bpicliell aTTecTallMOHHOW KOMHCCUU
MunucrepctBa obpazoBanusi Poccuiickort denepanuu 1Mo XUMHH (110 OPTaHUYECKOW XUMHUH) IIPH
yuactun Muctutyra xumudeckoil ¢pusuku um. H.C. CemenoBa PAH u MHcTuTyTa CHHTETHYECKUX

nosuMepHbix Marepuanos uMm. H.C. Enukononosa PAH.



LEJIN U 3AJJAYM TUCTIATLTAHBI

Hensto kypca "BbpICOKOMOJEKYNISIpHBIE COCIUHEHHS" SIBJIAETCS 3HAKOMCTBO AaCIUPAHTOB C
OCHOBAMHU HayKH O MOJMMEPAX U €€ BaXHEWIIMMM MPAKTUUYECKUMH IPUI0KEHUAMH, 3HAaHHE KOTOPBIX
HE00XO0UMO KaKJJIOMY XHMHUKY, HE3aBUCUMO OT €T0 Y3KOW MOCIEAYIOUIEH Ccrielnaan3aluy.

OObexTuBHass  ocHOBa  (hopMupoBaHus  (YHIAMEHTAIBHOM  HAy4HOM  JUCLMIIIMHBI
"BBICOKOMOJIEKYIISIpHBIE COCIMHEHUS" 3aKII0YACTCS, B TOM, YTO IOJMMEPHOE COCTOSHHE - Ocolas
¢dopma CyliecTBOBaHUS BELIECTB, KOTOpas B OCHOBHBIX (DU3MYECKMX U XUMMUYECKUX IPOSBICHUAX
KauCCTBCHHO OTJIMYACTCA OT HU3KOMOJICKYJIAPHBIX BCIICCTB. HOE)TOMy rNIaBHOC BHHMAHUC B KYypCC
yIeNAeTcss PacCMOTPEHHMIO OCHOBHBIX CBONCTB BBICOKOMOJIEKYJISIPHBIX COEAMHEHHUI OTIMYHBIX OT
CBOWCTB HU3KOMOJIEKYJISIPHBIX BemiecTB. C OAHOM CTOPOHBI, OONBIINE pa3Mepbl U LEMHOE CTPOCHUE
MaKpoMoOJIeKyal oOOyCIaBIMBalOT TMOSBJICHUE psila BAXKHBIX CHELHU(UYECKUX CBOMCTB, KOTOpbIE
OTIPENIeNIAIOT MPAKTUYECKYI0 IIEHHOCTh IOJIMMEPOB KaK MaTepHalioB, a TaKKe MX OHMOIOTHYECKOe
3HaueHue. C Apyroi CTOPOHBI, XUMUYECKUE MPEBPAILECHUS U CUHTE3 MOJIMMEPOB OCYLLECTBIISIFOTCS B
PE3YyIbTATC piAla OOBIYHBIX XHMHYECKHUX pCaKHI/Iﬁ XOpomo HM3BCCTHBIX U3 OpFaHquCKOﬁ XUMHHN
HU3KOMOJIEKYJISIDHBIX ~ coequHeHud. OJHako, YydyacTME B OTHUX PEAKUUAX MaKpOMOJIEKYJI,
MaKpopaaruKajaIoB, MAaKpPOUMOHOB BHOCHT KaUCCTBCHHO HOBBLIC ACIICKTbBI B PACCMOTPCHUC OOBIYHBIX
XUMHUYECKHX peakuui. JleknuoHHOMYy Kypcy "BblCOKOMOIIEKYNISIpHBIE COEAMHEHHs" COIyTCTBYET
BBITIOJIHCHUE aCIIMpaHTaMU JIa60paTOpHI)IX pa60T, KOTOPBIC OXBATBIBAKOT BCC OCHOBHBLIC Pa3aciibl
Kypca: CHHTE3 TIOJIMMEPOB, XMMHUYECKHE IIpPEBpAIlEHUs, MEXaHUYECKHE CBOMCTBA, CTPYKTypa
MOJIMMEPOB, PACTBOPHI MOJUMEPOB, MOIUIEKTPOIUTHI. [10 KaknoMy pa3ieny aclupaHT BbINOJIHSET
oJHy jnabopaTtopHyto pabotry. Takum o0pa3zom, TEOpeTHUYECKHE 3HAHUS, MOTy4YEeHHbIE aclUpaHTaMu
IpY TPOCITYIIMBAHUHN JIEKIIMOHHOTO KypCa, 3aKPEIUISIOTCS MPHOOPETEHUEM IMPAKTHUECKUX HABBIKOB
paboThI ¢ BBICOKOMOJIEKYJIIPHBIMH COETUHEHUSIMU.

COAEPXAHUE JUCIHUITIINHDBI

1. XuMus nogmMepoB U MOJUMEPHBIX KOMIIO3ULIMOHHBIX MaTEPUAJIOB.

1.1. BBICOKOMOJIEKYJISIPHBIE COEIUHEHHUS] KaK HayKa, OOBEKTaMH HCCIEJOBAaHUN KOTOPOM
ABIIAIOTCS MAaKpPOMOJIEKYJIbl M CHHTETHYECKOIO M MPUPOAHOTIO INPOUCXOXKIEHUS, COCTOSLIUE U3
MHOTOKPAaTHO MOBTOPSIOUINECS CTPYKTYPHBIX €IWHUI, COECIUHEHHBIX XMMHMUYECKHMHU CBS3IMHU, U
coJieprKallye B INIABHOW LIENU aTOMBI YIJIEPOAA, a TAKXKe KUCIOPOAa, a30Ta U CEPBHI.

Krnaccudukanys 1 HOMEHKIaTypa MOHOMEPOB, OJIMTOMEPOB U MOIUMEPOB. OCOOEHHOCTH UX
XUMHYECKOTO CTpOoeHMs. CUHTETUYECKUE OPraHUYECKHUE, HIEMEHTOPraHMYeCKHe, HEOPTaHUYECKUE U
MPUPOJIHBIE TTOJTUMEPHI.

[TonmnaucnepcHOCTh, MOJIEKYJIIpHAsl Macca, CTENEHb MOJIMMEPU3ALUH, MOJIEKYJIIPHO-MAaCcCOBOE
Y MOJIEKYJIIPHO-YHCIIEHHOE paclpeiesieHue OJIUTOMEPOB U MoIUMepoB. CTEpeoXUMHUsI TOTUMEPOB.

1.2. Peakuuu nosy4eHus OJIUTOMEPOB U BBICOKOMOJIEKYJISPHBIX coeauHeHuil. [lonmumepusanys
U COTNOJMMEpPHU3ALMK: paJuKaibHasl, KATHOHHAS, AHUOHHAS U MOHHO-KOOPJIMHAIIMOHHAs, 0COOEHHOCTHU
YKa3aHHBIX MOJIMMEPU3ALMOHHBIX ITpoueccoB. [lonnmepusanus B pacTBope, B Macce, B CyCIIEH3HH, B
AMYJIBCUH, B TBepAOH ¢aze. TepMoanHaMuKa MOIMMEPU3alMOHHBIX [TPOLIECCOB.

PagukaneHas monuMmepusanus U ee MexaHusM. CTpoeHHEe MOHOMEpPOB U CHOCOOHOCTh UX K
MOJIMMEpU3AIH, METOAbl MHUIMUpOBaHusA. KuHeTnka pagukaibHOW MONMMEpPHU3alUU U ypaBHEHUE
CKOpPOCTH MOJUMepH3aliy. BiusiHue pa3nuyHbX (pakTopoB Ha MOJIEKYISIPHYIO MAacCy U MOJICKYISPHO
MaccoBO€ paclpeeneHue noauMepa. [IonsaTie o JuiMHe KWHETUYECKON LEMN.

WHrubuTopsl U perysasTopbl paaukanbHOW mnoiauMepusanuu. OOpaTumMoe HHTHOMpOBaHUE.
PanukanpHas monuMmepusanusi Tpu TIAyOOKHMX cTemeHsx mpeBpamnieHus. [enb-adpdexr. Crmocods
NPOBEIECHUS PaJUKAIBHOM MOJIMMEPU3ALIUU: B Macce, PacTBOpE, TBEPIOH (ase, B CyCeH3UsIX.

DOMyIlIbCHOHHAs ToJMMeEpH3aIus U ee ocooeHHocTH. KuHeTnka M MeXaHu3Mbl 3MYIbCHOHHOM
MOJIMMEPU3ALIIH.

Cononmumepnsanas, €€ MEXaHM3M W OCHOBHBIE 3aKOHOMEPHOCTH, YPaBHEHHE COCTaBa
cononumepa. KoHcTaHThI conoiauMepu3anuy 1 ux pusnyeckuit cMpica. CBS3b CTPOCHUS MOHOMEPOB C



UX PEAKIMOHHOHM crocoOHOCThIO0. BnmsHue cpenpl, naBneHus u temmeparypsl. Cxema Andpes u
[Ipaiica. CTaTucTUUYECKHE, TPUBHUTHIC U OJIOK-COTIOJIUMEPHI.

HonHasi, KaTHOHHAsI ¥ aHWOHHAsA, OJIMMepH3alusi. PeakunonHas cnocoOHOCTh MOHOMEPOB B
MOHHBIX peakiusax. Karanuszaropel M cokaranu3artopbl. MexaHM3MBbl Ipolecca oOpa3oBaHUE
AaKTUBHOTO IIEHTPa, pOCT M 0OphIB Henmu. CKOPOCTH 3JIEMEHTapHBIX peakiuii. CKOpOCTh MPOIEecCoB
KaTHOHHOW M aHMOHHON IOJMMEpHU3alluM, BIUSHUE CpPedbl M TEMIEpaTypbl Ha KUHETUKY U
MOJMIMCIIEPCHOCTh OOpasyromuxcs mnoaumepoB. I[Ipumepsl 00pa3oBaHMs <«OKHUBBIX» IOJMMEPHBIX
nenei.

Cononumepusalnys KaTUOHHAs U aHUOHHAs!.

HoHHO-KOOpAMHAIIMOHHAsT HoJauMepu3anus U ee ocobeHHoctu. Karammuszaropsr Lurnepa—
Harra. MoHHO-KOOpABHALIMOHHAS [TOJIMMEPU3ALMs Ha IUTUEBBIX KaTanu3aTopax.

MeTaoneHOBBIN KaTajau3, MEXaHU3M U KHHETHKA PEeaKLUi.

CrepeoperyiisipHble TOJIMMEPHl U yCIOBUS UX TMONy4eHUs. MexaHu3M crepeocrennhuyeckoi
HOJMMEPHU3ALHH.

[Momunpucoenunenne. MexanusM 00pa3oBaHUs  TOJWYPETAHOB, TOJIMKApOAMUIOB U
SMOKCHU/HBIX OJIMMEPOB.

[lonukoHaeHcanys: paBHOBECHAasT M HEpaBHOBeCHass. THUIBI XMMUYECKUX peakuuil
noJuKoHJeHcaul. PYHKIMOHAJIBHOCTH MOHOMEPOB, OJIMIOMEPOB U €€ 3HaueHue. PeakunoHHas
CHOCOOHOCTh (PYHKITMOHAIBHBIX TPYIII.

PaBHOBecHas MOJIMKOHACHCAIMS U ee MexaHu3M. KuHeTuka paBHOBECHOH MOJIMKOHIEHCALIUY.
3aBUCHUMOCTh MOJIEKYJISIPHOM MaccChl IOJUMEpPAa OT COOTHOIIEHMS] MCXOAHBIX MOHOMEpPOB; MPaBUIIO
HE3KBUBAJIEHTHOCTH  (YHKUMOHAIBHBIX  TPYIIIL CriocoObl  IpoOBeAEHUS  pPaBHOBECHOMU
MOJINKOHEHCALIUH.

HepaBHoBecHas monukoHJeHcauus. TUnbl HepaBHOBECHBIX peakuuid. CriocoObl MpoBeAEHUs
HEPAaBHOBECHOM  IOJIMKOHAEHCALIMU. 3aKOHOMEPHOCTH HEPAaBHO BECHOM  IOJMKOHJECHCALMSL.
Mex¢asznas noiguKoHJeHcaluss MexaHM3M peakIMd M €€ OCHOBHBIE 3aKOHOMEPHOCTH.
HepaBHoBecHas moIMKOHEHCALIMSI B paCTBOPE.

CoBMecTHasi MOJUKOHJIEHCALUSI U €€ XapaKTepHble OCOOEHHOCTH B Cily4yae PAaBHOBECHOW U
HEPAaBHOBECHOM MOJMKOHAEHCAMU TpexmepHas MOJMKOHJEHCAIUs U €€ 3aKOHOMEPHOCTH. BnusHue
(GYHKIMOHAIBHOCTH HMCXOIHBIX COeIMHEHMHA. Pa3HO3BEHHOCTh MOJMMEPOB, MOJYyYaeMbIX METOJIaMH
MOJINKOHIEHCAIINH.

1.3. CuHTE3 MOHOMEPOB M IOJUCOINPSDKEHHBIX IOJIMMEPOB Ha HMX OCHOBE, XHMHYECKOE
CTpOEHHE, MOJIEKYJIIpHAs U HaJMOJIEKYJIIpHasl CTPYKTypa TUIIUYHBIX MOJUCONPSKEHHBIX TOJUMEPOB:
NOJIMAlLleTHIIEHA, MTOJIUANALETaJICHOB, TOJIMAaHWINHOB, NOJU(EHUICHBUHUIEHOB, TOJTUTHO(MEHOB U JIp.,
HNOHATHE 00 WX D3JIEKTPOHHOM cTpykType. CBA3b MEXIy METOJaMH HUX CHHTE3a U CTPOCHMEM.
XUMHUECKas ¥ EKTPOXUMUYECKast MOIU(PUKAIMS MTOJMCONPSKEHHBIX MOIMMEPOB.

1.4. OcHOBHbIE PU3HAKU PA3BETBJICHHBIX MOJIMMEPOB U METOJbl CUHTE3a, UX KOHPUrypauus
(Ha YpOBHSIX 3BEHA, IEMH, NMPUCOEAMHEHUS 3BEHbEB, NMPHUCOEAMHEHHUS OJIOKOB) M KOH(OpMAIus.
®daxkTophl, omnpeaensonie KoHpopMaluoHHbE mepexoabl. CTpykTypHas Moaudukamus u
HAJAMOJIEKYJIsIpHast CTpyKTypa. CBepXpa3BETBIEHHBIE IOJIMMEpPHl U JEHAPUMEDPBI, MX CUHTE3 U
O0COOEHHOCTHU CTPOEHHSI.

1.5. Crmrble nonumepsl: Tumbl clnTeIX noaumMepoB. @opMupoBaHUE TPEXMEPHBIX CTPYKTYp B
Ipolecce CHHTE3a M XMMHUYECKHX IpeBpalleHuil B Makpomosekyhax. CIIUThIe >KEeCTKOIEHHbIE U
aNacTUYHbe MosuMepbl. CTaTUCTHYECKHE METOJbl OINUCAaHMSA TMPOLIECCOB OOPa30BaHMS CIIMTBIX
nonuMepoB. [lapamerpsl ceTok. OCHOBHBIE 3aBUCUMOCTH MEXKIY CTPYKTYPHBIMU XapaKTepUCTUKAMU
POCTPAHCTBEHHO-CIIUTHIX MONIUMepoB. OOpa3oBaHuE MPOCTPAHCTBEHHBIX CTPYKTYP B 3JacToMepax U
X JWMHaMUKa. BuIpl CHIMBAIONIMX areHTOB W OCOOEHHOCTH CTPOEHHsSI CETOK. BiusHue TtHma
MOTIEPEYHBIX CBS3EH HA MEXaHUUYECKHUE CBOMCTBA CUINTBIX 3JIACTOMEPOB.

1.6. Cmecu nmonumepoB. VICTMHHBIE M KOJUIOMJHBIE PaCTBOPBI CMECEH MOJINMEPOB, MEXAaHU3M
CMEIICHHUs M THIBI (a30BBIX CTPYKTYpP B CMecsAX HoiauMepoB. CMecH MOJUMEpPOB KaK MaTPUIIbI s
MOJTYYCHHST TIOJMMEPHBIX KOMMIO3UIMOHHBIX MaTtepuaynoB (IIKM), cnenmuduka cunresa [TKM c ux
IPUMEHEHHEM. MHOIOKOMIIOHEHTHBIE CMECH TIOJIUMEPOB.



1.7. IlpupoaHble ONUMEPBI U UX PAa3HOBUIHOCTHU, METO/bI BBIJECIEHUS U3 IPUPOJHOTO CHIPbs
U uaeHtuuKanys, meroasl mMoavduxauuu. llemtrono3a, XUTHUH, XHWTO3aH M MX IPOU3BOJHBIE.
IIpuMeHeHne NPUPOIHBIX MOJIMMEPOB.

1.8. Xumunueckas Monaudukanus noauMepoB. OCHOBHbIE 3aKOHOMEPHOCTH MoOJIMU(UKaLUU
noauMepoB.  PeaknuoHHas — cnocoOHOCTh  (PYHKIMOHAIBHBIX  TPYNI  MakpoOMOJEKYl U
HU3KOMOJIEKYIISIPHBIX COeqUHEHUH. D(ddekTsl nenu u coceAHell TIpymibl, KOHPUIYypalMOHHBIE U
KoH(popMmannoHubele 3¢p¢dexTel. Peakumu 3amemieHuss B NMOJUMEpHOM Ienu. BnusHue ycnoBuil Ha
KMHETHMUYECKHE 3aKOHOMEPHOCTH M CTpOEGHHME oOpasyoomuxcs noiauMepoB. Komno3unmoHHas
HEOJTHOPOJHOCTh. Peakiuu CTpYKTYpHpPOBAHHS TOJUMEPOB U MX OCOOEHHOCTU. I3MEHEHHE CBOWCTB
IOJMMEPOB B Ppe3yJIbTaTe CTPYKTYpPUpPOBaHUS. MEXMONIEKYJIIpHbIE peakluu U oOpa3oBaHUE
TPEXMEPHBIX CETOK. Peaknnu npucoeMHeHus, OTUICIUIEHUS U U30MEPU3ALIAH.

1.9. Kiaccudukauus MOJUMEPHBIX KOMIIO3ULMOHHBIX MAaTEpUaloOB U  IOJUMEPHBIX
HAaHOKOMIIO3UTOB. Bunabl MmartepuanoB: nonumep-noaumepnsle cMecu, [IKM, apmupoBanHble
HENPEPBIBHBIMU, KOPOTKUMHU BOJIOKHAMM U IIJIACTUYHBIMU HAIOJIHUTEISAMH, JUCIIEPCHO-HAIIOJIHEHHBIE
I[TKM, nenonosmmepsbl, MHOTOKOMIIOHEHTHBIE [TKM.

BosokHoOOpasyronye mojuMepbl W BOJOKOHHBIE IOJHMMEpPHBIE KOMIIO3UTBI, METOMbI
IIOJIY4EHUS U CTPYKTYpA.

Tunbl, ¢opMa UM OCHOBHBIE CBOMCTBa apMUPYIOIIMX HAMOJHUTENEH: HeNpepbIBHbIE
CTEKJISIHHBIE, YIJIEpOJIHbIe, OOpHBIE, OpraHuyeckue u Jp. BonokHa, HUTH, KIYTI'bl, POBUHTH, JIEHTH U
TKAHM; KOPOTKHE BOJIOKHA, MaThl U3 HUX; HAIOJIHUTENIU IJIOCKOCTHOM CTPYKTYphl. PU3MKO-XUMUSA
IIOBEPXHOCTU HAITOJIHUTEIIEH.

Tunbel n cBolicTBa MaTpull (TEPMOIUIACTHYHBIE M TEPMOPEAKTUBHBIC IMOJIHUMEPHI, MOJUMEp-
MOJIMMEPHBIE CMECH).

MeTobl TOJTy4€HNUs TOJIMMEPHBIX KOMIIO3ULIMOHHBIX MaTEPHAIIOB.

1.10. Mexdhasuble sBICHUS HA TPaHHUIAX pa3JieNa MOJUMEP-TIOJIMMEp, TTOTUMEP-TBEPIOE TEIIO.
Anresus. BnusHue ¢Gopmbl, XUMHUECKOT0 U (PU3UYECKOTO COCTOSIHUS MOBEPXHOCTH Ha CBOMCTBa
[TKM. Annpetsl. MeToibl XuMu4eckoi U pusnyeckoil Moauduxaius komnoneHTos [IKM.

1.11. Hanoxkomno3utsl. TuIIBI WMHIPEAMEHTOB, MaTepuaiabl M METOAbI, NPUMEHSEMBl IS
MOJTy4YeHUsI HAHOKOMITO3UTOB. OCOOEHHOCTH UX MOITYYEHHSI U OCHOBHbBIE CBOWCTBa HAHOKOMIIO3UTOB.

1.12. OCHOBBI TEXHOJOTMU IIOJUMEPOB M IOJMMEPHBIX KOMIIO3MIIMOHHBIX MAaTEpHasIOB.
Metoapl TONy4eHHUS] HAMOJHUTENEH, X (paKIMOHUPOBAHHWE U 00pabOTKa, CIOCOOBI COBMEIICHUS
(YHKIMOHATIBHBIX MHTPEJUEHTOB U MOJIMMEPHBIX MaTpull. TeXHONorus nepepadboTKU MOJIMMEPOB U
ITKM B noJIynipOyKThI ¥ U3ENHS.

TpaauumoHHble M HOBBIE OOJACTH TPUMEHEHHUs oJuromepon, mnonumepoB, I[IKM u
HaHOKOMITO3UTOB IIPY PEIICHUH Hay4YHBIX M TEXHHYECKHUX 3a/1a4.

1.13. JlecTpykuus mNOJIMMEPOB U KOMIIO3MLMOHHBIX MaTepuanoB. (OCHOBHBIE BUIbBI
JNECTPYKIUU: XUMHUYECKas, TEpMHUUECKas, TEPMOOKUCIUTENbHasA, (OTO- U MexaHuuyeckas. CrapeHue
noiaumepoB. CTaOmim3anusi BBICOKOMOJEKYISAPHBIX coequHeHnil. KuHeTnka MexaHOAeCTpyKUUU
nonuMepoB. [lpenen MexaHONECTPYKIHMH M MPUYMHBI €ro CyliecTBOBaHMS. [loHsATHE O CTOHMKOCTH
MIOJIMMEPOB U KOMIIO3UIIMOHHBIX MaTEpUAJIOB K BHEITHUM BO3ACHCTBUSM.

1.14. I'oprouects noauMepoB u ropeHre. OCHOBHBIE MPOLIECCHI, POTEKAOIINE PU TOPEHUH B
KOHJICHCUPOBAHHOM U Ta30BoM (hazax. MeTo1bl CHU)KEHUS U MTOBBILICHUS TOPIOYECTH.

1.15. Bropuunas mnepepabotrka mnonumepoB [IKM, ocHOBHblE TEHAEHIIMM U COBPEMEHHOE
COCTOSIHUE. DKOJIOTHUECKUE MPOOJIeMbl BTOPUUHON niepepadoTku noiaumepos u [TKM.

2. ®u3uka NoIMMEPOB U MOTUMEPHBIX KOMITO3UIIMOHHBIX MATEPUAJIOB.

2.1. KondopmannonHas craTUCTHKa NoJIuMMepHbIX mened. Kondurypanus u xoHbopmauus
MakpoMoJIeKyJl. OCHOBHBIE MOJIEIH TIOJUMEPHBIX LETEH:

CBOOOTHOCOUJIEHEHHAS 11eTlb, LeNb C (PMKCUPOBAHHBIMU YIJIaMHU. XapaKTePUCTUKU Pa3MepPOB U
dbopMBl TMOTUMEPHBIX Ieniel. BHyTpeHHee BpaimieHWe W TOBOpPOTHash u3oMepus. l[lomumepsl ¢
XUpanbHbIMU  LeHTpamu. KoHdopmamus  MakpoMoiieKyl W KOH(POpPMALMOHHAs  SHEPrus.
CrepeoperysapHOCTb U MUKPOCTPYKTYPA LEMTHBIX MOJIEKYIL.



I'M6OKOCTh MONMKMMEPHBIX LIENEH U ee XapaKTepUCTHKHU. TepMoauHaMuveckas U KHHETHYecKas
rMOKOCTh MakpoMoJieKyld. bimkHue u nanbHUe B3auMozeicTBus. Pasmepbsl u (GopMbI peanbHBIX
LENHBIX MOJIEKYJ U X IKCIEPUMEHTaIbHOE onpezeneHue. [IoHaTue o cTaTHCTUYECKOM CErMEHTE.

2.2. BBICOKOMOJIEKYJISIPHBIE COCIMHEHUSI B pacTBOpE. XapaKTep B3aUMOJICHUCTBUS B pacCTBOpPax
noauMepoB. TepMoarHaMuKa pacTBOPOB IOJIMMEPOB.

teopus drnopu-Xarrunca. O-temmneparypa. OObemHble 3(dexTrl. KoHueHTpupoBaHHBIE
pactBOpbI nonuMepoB. da3oBble AUarpaMmbl OJIUMEP-PACTBOPUTEND. [ UAPOIMHAMUYECKUE CBOMCTBA
MakpoMoJyiekyn1 B pactBope. Jduddys3us makpomoinekyn B pactBope. MerTonbl (QppaKIHOHUPOBAHUS
noguMepoB. PacTBopbl mosnanekTposnToB. Ilomumepsl Kak MaTpuLbl A TBEPABIX 3JIEKTPOJIUTOB.
HNonomepsl.

2.3. ®usnueckue U (Pa3oBbIe COCTOSHUS MOJIUMEPOB: CTEKIO00pa3HOE, BBIKOAIACTUUECKOE U
BA3KOTeKyuee. AMopdHbIE M KpucTainyeckue mnoiaumepbl. Da3oBble Nepexopl, MEXaHH3M
KPUCTAJJIM3ALMU U IUIABJIEHUS KPUCTAJUIOB. BiMsSHUE CTPYKTyphl M BHEIIHHUX BO3JCHCTBUI Ha
bazoBbIe MEePexo/bl.

2.4. Crpykrypa u cBOiicTBa NOJUMEpPHBIX cTekod. CoBpeMEHHbIE MpEACTABIECHUS 00
aMOp(HOM COCTOSIHUHM M CTPYKType CTEKJIOOOpa3HbIX moiuMepoB. CTeKIIOBaHHE MOJMMEPOB H
METOJIbl €r0 OmpeAciicHus. Teopun CTeKJIOBaHUs. fIBJIEHUE BBIHYKJICHHOW 3yacTudHOCTH. [Ipupona
Oonpimx aedopmanuii u geopmarrii B 001aCTH KPUOTEHHBIX TEMIIEPATYP.

2.5. BoicokoanacTuueckoe cocTosiHue. OCHOBHBIE CBOMCTBA BBHICOKO3IACTUUECKOTO COCTOSHUS
nonumepoB.  Cratuctuueckass Teopus gAeopmanuu  Makpomonekyl.  CeToyHas — Teopus
BBICOKOIACTUYHOCTU. (OCHOBHOE ypaBHEHHE KHHETHMUECKOH TEOPUU  BBICOKORJIACTUYHOCTH.
Tepmoaunamuka aedopmaiuu snactomepoB. Tepmoympyras uHBepcus. TemioBeie 3QQeKTsl npu
neopmanuu. Kpucrammsanus 31acToMepoB pu e opMarim.

2.6. BsA3KOTeKyuyee COCTOSHHME W OCHOBBI PEOJIOTMU MOJIUMEPOB. 3aKOHOMEPHOCTU TEUECHUS
pacIulaBoOB MOJIMMEPOB, KPUBBIE TEUEHUS, 3aKOH TE€UEHUS, MEXAHU3M TE€UEHHs. DHEPrusi U SHTPOIUS
BA3KOTO T€YECHHUs, UX 3aBUCUMOCTb MAPAMETPOB MOJIEKYJIIPHONW CTPYKTYPBI M OT HANPSKEHUS CABUTA.
3aBUCHUMOCTh TEIJIOTHI aKTUBAIMK OT TemnepaTypbl. HbI0TOHOBCKas BSI3KOCTb, METO/IbI ONPEEIICHUS
U 3aBUCUMOCTb OT MOJIEKYJISIPHOM CTPYKTYpPBl M MOJEKYJISPHOW MacChl IOJUMEPA, TEMIIEPATYpBHI.
VYpaBuenue Bunbsamca-Jlannena-®Oeppu. [IpouHOCTHBIE XapaKTEPUCTUKH PACILIABOB.

2.7. CrpykTypa U CBOWCTBAa KpHCTAIMYECKUX TIOJUMEPOB. YciOBUS 0Opa3oBaHUs
KPUCTAIJIMYECKOTO COCTOSHUST B mosiuMepax. OCHOBHBIE THUIIBI KPUCTAUIMYECKUX CTPYKTYP
MaKpoMOJeKyd. YIaKoBKa LEHNHBIX MOJIEKYl B KpucTamiax. Mopdonorus KpUCTATUIMYECKUX
nosuMmepoB. Jlamemnspubie kpuctauibl. Cdeponutsl. Kpucrtamnsl ¢ BBIIPSIMIEHHBIMU LIETISIMU.
CreneHp KpUCTAUIMYHOCTH M METOABI €€ OINpeneneHus, Ae(eKTbl MOIMMEPHBIX KPUCTAUIOB U MX
npupona. [lonmumepHsie MoHOKpucTamibl. Kpucramumszanuss U IUIaBI€HHE IOJMMEPOB, METObI
uccnenoBanus. Kpucrannuzanus U3 paz0aBieHHbIX PaCTBOPOB U PACIUIABOB. 3apojbllieoOpa3oBaHue
u poct. Kunernueckas kpuctammszanuu. IlepBuunas u BropuyHas Kpucramiuzauusa. Yactuynoe
IUIaBJIeHHEe U pekpuctamu3aiys. OTxur noiumepoB. OCOOEHHOCTH KPUCCTATU3AIUH TTOJIMMEPOB B
MOJIMMEPHBIX KOMITO3UTAX.

2.8. JKMIKOKpUCTAIIINYECKOE COCTOSTHUE MOJIUMMEPOB. bIMKHUN M AanbHUN NOpsioK. Tumbl
cummeTpun. Meszomopdnsie coctosiHUSA. O0IacTU MPUMEHEHUS KU IKOKPUCTATUINYECKUX MTOJIMMEPOB.

2.9. OpHeHTUPOBAHHOE COCTOSTHUE MOIUMEPOB. OCOOCHHOCTH OPUEHTHPOBAHHOTO COCTOSIHHS
nosimMepoB. CTPOEHHE U CBOMCTBA OPUEHTHUPOBAHHBIX NOJIMMEPOB. CTPYKTypHBIE MOienu. OCHOBHBIE
METO/Ibl OPUEHTALIMH TIOJMMEPOB U METOABI OLIEHKH.

2.10. MogenupoBaHue MOJEKYJIIPHOM H  HAAMOJEKYJISIPHOM CTPYKTYp OJIMIOMEPOB,
MOJIMMEPOB M COIOJIMMEPOB B pPACTBOPAX, PACIUIaBaX W IOJUMEPHBIX TBEPIBIX TelI B aMOpP(QHOM,
MOJIYKPUCTANIMYECKOM KPUCTANIMYECKOM COCTOSHUSAX. MojenrpoBaHue MpOoIeccoB, MPOTEKAIOIINX
Ha CTaguu OOpa30BaHHUs MAaKpOMOJeKyJld. MojeiabHble NPEICTABICHUS O CMECSIX IOJUMEPOB U
MOJIMMEPOB C BBEJICHHBIMU B UX COCTaB (PYHKIIMOHAIbHBIMU MHTPEIUEHTAMHU.

2.11. PenakcanuoHHble SIBJIEHHS B TNoJUMepax. PellakcalmoHHBIM XapakTep MPOLECCOB
nedopmaruu. ['mcrepesucHbie mporecchl. Ilom3ydects m  penakcanust HanpspkeHus. [IpuHIUD
cynepno3uuu. CekTp BpeMEH pelakcalyi U 3amna3iblBaHMsl, JTUHAMUYECKHE CBOMCTBA MOJIUMEPOB:



KOMIUIEKCHBII MOJYyJdb M KOMIUIEKCHas MOAATIAMBOCTb. (COOTHOIIEHHE MEXAY KOMIUIEKCHBIM U
pelaKkcalMOHHbIM MOIYJIsIMH. JIMHEHas BSA3KOyHpyrocth. [IpUHIMI TeMIepaTypHO-BpEMEHHON
HKBUBAJIEHTHOCTH.

2.12. ®Ou3uKO-MEXaHMYECKHE CBOWCTBA  IOJMMEPOB. Je(POpPMAllMOHHBIE  CBOWCTRBA.
Hanpspxenne, nedopmarus u ynpyrocts. O6o0menHast ¢opma 3akoHa ['yka, u3MepeHue MoIyien
yrnpyroctd. MeanbHoe miacTu4eckoe Teo, IpoLecc pa3BUTHS Iu1acTuYeckux aedopmanuii. Biusaue
THJIPOCTATUYECKOTO IaBJICHUS, TEMIIEPATYPBl M CKOPOCTH JAe(POpMaLlUH HA TIPEAe TEKY4IeCTH.

MexaToMHOE B3aUMOJEHCTBUE B MOJMMEpaX. IMHAMUKA U SHEPreTUKA PACTKEHUS OTIEIbHON
MEKAaTOMHOM CBSI3M M LIEMHOM MAaKpOMOJIEKYJbL. [IoHSATHE O TEOPETUYECKOW MPOYHOCTH MOJIMMEPOB.
OcHosHble Teopun npounoctu: Oposana, I'puddurca, repmodaykTyannoHHas, peiakcalioHHasl.

HonroBeunocts. Kunernueckas teopust paspymeHus. OcoOOSHHOCTH pa3pyLIeHHS TBEPIbIX
MOJIMMEPOB M 3JIACTOMEPOB. MexaHHM3M 53JIaCTHUECKOro M XpymKoro paspymieHus. OOpazoBaHue
MUKpoOTpeluH. PacnpocTpanenue tpemuH. CtaTudyeckas U JMHAMUYECKasl yCTaJIOCTb.

2.13. DnexTpuyeckue, ONTUYECKUE U MarHUTHbIE cBoicTBa noauMepoB U [IKM. JluneitHble u
HeNMHeHHbIe A (EKTHI B TOIMMEPaX U MOJMMEPHBIX KOMITO3UTAX.

Cencopbl Ha ocHOBe nosumepoB U [TKM.

DNeKTpUYecKUe CBOWCTBA  IMOJIMMEPOB-AUAIEKTPUKOB U IOJHUMEPOB  IPOBOJHMKOB.
OUAJIEKTpUYECcKass MOJspu3auvs M JAWIOJbHBIE MOMEHTHl  MHOJUMEpOB. JlManeKkTpuueckas
IPOHUIAEMOCTh U JUAJIEKTPUYECKHE IIOTE€pPH, NpoyHOCcTh mnoiaumepoB u [IKM. DOnekrpuzanus
MOJIMMEPOB U AIIEKTPUUECKHM TPOOOIA.

JlonupoBaHue TOJUCOINPSDKEHHBIX IMOJIMMEPOB: CHHTETUYECKHME METallIbl U METOJAbl HUX
MOJIyYeHUS. DJIEKTPUUECKHE U ONTHUYECKUE CBOMCTBA MOJUCONPSLKEHHBIX MOIUMEPOB. llepcrnekTuBbl
UCIIOJIb30BAaHUSl IOJIUCONPSKEHHBIX IOJMMEPOB JUISl  CO3/laHUsl IOJUMEPHOM  3JIEKTPOHUKH,
BKJIFOYAIOUIEH BBICOKOIIPOBOSAIIUE, IOJEBbIE, 3JIEKTPOIOMHHECLICHTHbIC, HEJIMHEUHO-ONTHYECKUE
AJIEMEHTBI U yCTPOMCTBA.

Marneroconpotusienue noaumepoB u I[IKM. I[IKM c¢ BbICOKMMHM M HU3KUMHU 3HAUYECHUSIMU
KOMIUIEKCHOM JTMAJIEKTPUYECKOM W MarHUTHOM NPOHUIAEMOCTEH, CBSA3b MEXIY COCTaBOM H
CTPYKTYpOM, METOIbI OIIPEJIEIICHHUS.

2.14. OnTuueckue CBOWCTBA MOJIMMEPOB: KOI(PPUIMEHT CBETONPOIYCKaHUS, CHEKTpalbHbIN
KO3(QQUIMEHT MNpoNycKaHHUs, CBETOCTOMKOCTb, CBETOpAacCesHUe, IOKa3aTelb NPEIOMIEHUS U
onTUYeCKUd  KOA(Q(UUMEHT HaNpsDKEHUs W ONTHYecKas  HETePMOCTOMKOCTh.  DakTophl,
OINpEACISAIONINE YPOBEHD 3TUX MOKa3arene. CTapeHre ONTHYECKUX TOJTUMEPOB.

2.15. Tennodusuueckue croiicrBa noaumepos u IIKM. [TnotHocTs nonumepoB. OcobeHHOCTH
TEIIOBOTO paciupeHus IIOJINMEPOB. TemnoeMkoCTb. TennonpoBoAHOCT "
TeMIEPaTyporpoBOAHOCTh moauMepoB U [IKM. Mogenu TpaHCHOPTHBIX MpoueccoB. BimsHue
OCHOBHBIX TapaMETPOB MOJUMEPOB U Apyrux UHrpeaueHToB [IKM Ha ux temnodusnyecknue CBOUCTBA.

2.16. Tpenune u uzHoc noaumepoB. OcoOeHHOCTH TpeHUs noauMepoB. [Ipupoga u MexaHusm
TpeHMsI. 3aKOH TPEHUs, BIUSHUE BPEMEHM KOHTAKTa, CKOPOCTH CKOJIBKEHUS U Temneparypsl. M3Hoc
nosuMepoB. CBsi3b SIBICHUM TpeHHs] M W3HOCA. Y CTaJOCTHBIM WM3HOC, aOpa3suBHBIN HM3HOC, OOIIHe
3aKOHOMEPHOCTH, BIMSHUE BHELITHUX (PaKTOPOB.

2.17. Ilponuitaemocthb moaumepoB. ["azonporuIiaeMocTs noauMepoB. Auddy3us B momumepax.
Cop6uust razoB U napoB. VloHHbI1 06MeH. CeneKTUBHAs MPOHHUIIAEMOCTh MOJIMMEPHBIX MaTepHajIoB,
METO/IbI OTIPE/ICIICHUSI.

2.18. TepMoauMHaMHKa COBMECTUMOCTH mojiuMepoB. da3oBas CTPyKTypa U MOP(OIOTHSL.
MakpomMexaHuka cMmecell MOJIMMEpOB. JedopMainus M pa3pylleHHe TBEPAbIX TEI Ha OCHOBE.
MIOJIMMEPHBIX CMECEH.

2.19. MexdazHbie SBJICHHS Ha TPAHUIIAX pa3jieia MoJUMep-TI0JIMMED, TTOJTMMEP- TBEPAO0E TEIO.
Anresus. TepmoauHamMuKka B3aMMOAECHCTBHSI KOMIIOHEHT B moauMepHbIX cMecsx U [IKM. Crpykrypa u
cBOIcTBa MekK(a3HbBIX CIIOEB.

2.20. ®wusznueckue cpoictBa IIKM: mnpoyHOCTh, BS3KOCTb pa3pylIEHMs, YCTaJOCTHAs
BBIHOCIIMBOCTh. YTpyrue u Bsaskoymnpyrue coiictBa [IKM. Mogaenu, onuchkiBalonmue 3aBUCUMOCTh
monyis ynpyroctu I[IKM oT XxapakTepucTUK KOMIIOHEHTOB.



TernoBoe pacupenue, Temio- U 3iekTpornpoBoaHocTs [TKM. OcoGeHHOCTH 3aBHCHMOCTEH
¢usmueckux cBorictB [IKM or Tuma HamodHWTENsT W paclpenecHUs HaNoOJHUTENEH B
KOMITO3UIITMIOHHOM MaTepuase.

2.21. Hanoxommno3utbl. HamosHWTENM € HAHOMETPOBBIM pPa3MEpPOBBIM Pa3MEPOM YACTHII.
CtpyKkTypa ¥ CBOMCTBa HAHOKOMITO3UTOB. HaHOKOMIO3UTHI ¢ HOBBIMU ONTUYECKUMHU, JIEKTPOHHBIMU,
MarHUTHBIMH, SJIEKTPUYECKUMHU U APYTUMU (PYHKIUSMU C MPUMEHEHHEM YIJIEPOJIHBIX HAHOTPYOOK,
(bysepeHoB, METaJUIOB M OKCHUIOB METAJIIOB.

2.22. Tlonstue o npumeHeHu nojumMepoB u [IKM B (yHKIIMOHATBHBIX U MHTEJICKTYAIbHBIX
(smart) crpykrypax. [TosumepHble MaTepHalibl, IPUMEHSIEMbIC IS MX IMOJYYCHHS: CBSI3b MEXKIY HX
KOMIIOHOBKOW, BHEIIHUMHU BO3ACUCTBUSMU M OTKIMKOM. CEHCUTHBHBIE M aJaNTUBHBIE C U
MOJIMMEPHBIE MaTEPHAIBI A1 HUX. TepMo- U (POTOXPOMHBIC, XUMOTPOHHBIC, TCH30UyBCTBUTEILBEIC U
Ip. Marepuansl 11s1 THTEIUIEKTYalbHbIX CTPYKTYP.

3. Meroasl uccae0BaHUs MOJUMEPOB U MOJIMMEPHBIX KOMIIO3UIIMOHHBIX MaTEPHAIIOB.

3.1. OcobeHHOCTH TpUMEHEHHS (PU3NYECKUX METOJIOB AJSl M3YyUEHHUs CTPYKTYPbl U CBOWCTB
OJINTOMEPOB, TOJUMEPOB, TOJHMMEPHBIX MATEPHAIOB M TMOJUMEPHBIX KOMIIO3UTOB. MeToibl
00paboOTKU AKCIEPUMEHTATbHBIX JTAHHBIX U OIpe/eleHHe TOCTOBEPHOCTH MOTYyYEHHBIX PE3yIbTaTOB:
JIOBEPUTEIIBHBIA HHTEPBAJ, OTHOCUTEIIbHAS U A0COTFOTHAS IMTOTPEITHOCTH H3MEPEHUH.

OKCIEepUMEHTAIbHBIE METOJbl MCCIEIOBAHUSA CTPYKTYpbl MAaKpOMOJIEKYJI B PpacTBOpe
(BUCKO3UMETPHSI, CBETOPACCESIHHE, CETUMEHTAIIUSI, TBOMHOE JIYIETIPEITOMIICHHE).

3.2. Cnekrpockonus nonumepoB: MK, MHIIBO, KP. Cneumduka MeTOq0B W 3a1adH,
peliaemMbie ¢ UX TPUMEHEHUEM.

3.3. @uyopecUeHTHbIN aHAIN3 OJIUMEPOB.

3.4. DneKTpOHHBIN U AAEpHBIN NapaMarHUTHBINA pe3oHaHchl. CyIIHOCTh METO/OB, alnmaparypa,
obnactu npumeHeHus. Metoj cinHoBo# MeTku. SIMP BBICOKOTO U HU3KOTO pa3pelieHusl.

3.5. Temnogpuznyeckue meronsl. Jumaromerpus. nuddepeHIaaTbHblii TEPMUYECKII aHATU3.
Kanopumerpuueckue METOIbI.

3.6. Macc-cnektpomerpusa. CymHOCT MeTOAa, ammaparypa, oOJacTh NPUMEHEHHMS.
BpewmsnponeTrHas Mmacc-CIEKTPOMETPHSL.

3.7. PeHTreHOCTpYKTYpHBIM aHaIU3 TOJUMEpPOB. M3yueHue pasMepoB M OpPUCHTAIMHU
VIOPSAOYSHHBIX 00JacTel KPHUCTAJUIMYECKUX TOMUMEpoB. bosbiine mepuoabl B MOTUMEpax.
Crneuunduka uccnenoBanus cmeceit monumepos u [IKM.

3.8. OnTuyeckas v 31€KTPOHHAS] MUKPOCKOMHUSI.

3.9. ®u3uKo-MEeXaHUYECKHE METOIbI. TepMOMEXaHNYECKUN METOI.

3.10. Hepa3pymaromue metoasl uccnenosanus [IKM.

3.11. lunamuueckue MeTobl. JudnexkTpudeckas 1 MexaHu4decKas CIIeKTPOCKOIIHS.

3.12. DnexTpoduznueckre METo bl UCCIeN0BaHUs CBOMCTB monmumepoB u [TKM.

3.13. TyHHenbHass MUKPOCKOTIHSL.

3.14. Tlonsporpadus u Apyrue 3MeKTPOXUMUIECKIE METO/IBI.

3.15. TpancnopTHblE METOABI [JIi HWCCIEMOBaHUS TMonauMepoB. OOpaimieHHas W Telb-
MPOHUKAOIIAsE XpoMaTorpagus.

3.16. OcoOEeHHOCTH METOJIOB UCCIIETOBAHMS HAHOKOMITO3UTOB U UX HHTPEAUCHTOB.



7. BJIOK KOHTPOJIBHBIX BOITPOCOB.

1. IIpoucxoxaenue noaumepos. YTo Takoe noaumepbl? Kak nocTpoeHbl moaumepsl?

2. Knaccudukarus moJmMepos.

3. CBoOOIHO-paIuKaIbHAS TTOTMMEPH3ALIUS.

4. VoHHas noJiMMepU3a1us.

5. KoopavHanmoHHas moauMepu3anusi.

6. Crynenuaraa nonumepusauus. [lonmukonaencanus. [lonunpucoenunenue. [lonumepuszanus
C PACKpBITUEM LIUKIIA.

7. OcoOble THUNBI TOJUMEPUZALMOHHBIX pPEAKIHUi. DIEKTPOXUMHUYECKas MOJIMMepU3aIiusl.
Peakiiuu nmonumepusanuu, IpoUCXosIre Mo MEXaHU3MY METaTe31ca.

8. CriocoOsl MpoBeIeHUs TOTUMEPU3ALIHH.

9. CnnocoOsbI poBeCHUS TOJIMKOHICHCALIUH.

CpenneunciioBas, CpeJHEMACCOBasl U CPEIHEBSA3KOCTHAS MOJIEKYJISIPHBIE MACCHI.

10. MounekymnsipHasi Macca U CTENEHb MOJTMMEPU3AIUH.

11. TlonuaucnepHOCTh U pacupeiesieHue Mo MOJISKYJISIPHBIM MaccaM B OJIUMepax.

12. Pa3mepbl MOIMMEPHBIX MOJICKYIL.

13. Kuneruka 1nenHou pagukaibHON MOJTUMEpPU3aIHU.

14. KuneTrka KaTHOHHOM U aHUOHHOM MOJTMMEPHU3AIUH.

15. Kunetuka mojuKoHACHCALINH.

16. MUKpPOCTPYKTYpBl TOJUMEPOB, OOYCIOBJICHHBIE XUMHUYECKUM U TE€OMETPHUYECKUM
CTPOEHHEM MaKPOMOJIEKYIIBI.

17. Yro Takoe Temneparypa nepexo/ia B CTEKI000pa3HOe cOCTOAHUE?

18. CtexnoobpasHblie TBepAbIC Tela U MePeXo] B CTEKII000Pa3HOE COCTOSHUE.

19. [lepexoasl B moauMepax U CBsI3aHHBIE C HUIMU CBOMCTBA.

20. @akTOopsl, BIUAIONINE HA TEMIIEPATYPY CTEKIOBAHUA.

21. TemnepaTypa CTEKJIOBaHUS U TOYKA IUIaBJICHUSI.

22. Kpucranianueckue TBepAbIE Tela U UX PEHTTC€HOCTPYKTYPHBIN aHAIIN3.

23. Ilomumepsb! U qudpakius peHTT€HOBCKUX JTy4eH.

24. CteneHb KpUCTAUIMYHOCTH OJIMMEPOB.

25. Kpucrannuzanus moaumepoB. GakTopel, BIUSIONINE HA KPUCTAILTU3AINIO TTOJIMMEPOB.

26. Kpucramiutel, chepoTuThl U MOJUMEPHbIE MOHOKPHUCTAILITBI.

27. BausiHue cTeneHu KpUCTaJUIMYHOCTH Ha CBOWCTBA MOJIMMEPOB.

28. PanukanbHasi conoanumepu3anus.

29. NonHas conoauMepu3aius.

30. CononukoHACHCAIHS.

31. Ilonuatunex.

32. Ilonunponuiex.

33. Ilonuctupod.

34. IlonnakpUIOHUTPHIL.

35. IlonumeTHIIMETaKpHIIaT.

36. [TonudpupsI CIOKHBIE.

37. llomudopmanbaeru.

38. [NonunapadenusneH.

39. TlonukapOoHATHI.

40. TTonucyab(OHBI.

41. ITomuuMuaELL.

42. [lonnamMuasl.

43. ITonnypeTraHsl.

44. IlonuBUHMUIALIETAT.

45. TloMBUHUIIOBBIN CITUPT.

46. [1oNMBUHUIXIIOPHU/I.



47. TlonuteTpadTOPITUIIEH.

48. [TomubyTtunen n noaunzo0yruieH. [lomuuzonpeH.

49. TlonubyTanueH.

50. [TonuxnoponpeH.

51. ®enondopMabIETUTHBIE CMOJTBI.

52. MoueBuHO(hOpMaIbAECTUAHBIE U METAMHUHO(DOPMAIIbIETUTHBIE CMOJIBI.

53. DHOKCHIHBIE NTOJIUMEPBHI.

54. Kpemuuiicoiepxauiye nojamaMepsbl.

55. Lemwnrono3a u ee Npou3BOAHBIE

56. Tunbl JeCTPYKIUH TTOJIUMEPOB.

57. JlecTpyKuust IIOTMMEPOB TOJT JCHCTBHEM PA3TUYHBIX (PAKTOPOB (TeIlIa, KUCIIO poja, 030Ha,
Y®-crera u T.1.).

58. MexaHu3M OKHUCIJIEHUS KaydyKa.

59. OxucnuTenbHas JECTPYKIUS HACBIIIICHHBIX MMOJIMMEPOB.

60. Oxucnenue heHonHopMambICTHIHBIX CMOI.

61. OkuciieHHe 37aCTOMEPOB 030HOM.

62. ArTnokcuaanTel. DOTOCTAOMIN3ATOPEI.

63. I'maponus, auuaoan3, aMUHOJN3, THAPUPOBAHNE TTOTUMEPOB.

64. Peakiiuu npuCOEIMHEHUS U 3aMEIIICHHS.

65. Peakiuu pa3nu4HbX (PyHKIMOHAIBHBIX TPYIIIL.

66. Peakuuy MUKIM3aMU U CIIMBAHUS.

67. Moaudukaius IpOMbIIUIEHHBIX TOJTUMEPOB.

68. PacTBOpeHue oMMepoB.

69. TepMonuHaMuKa pacTBOPEHHUS MOJUMEpPOB. PacTBOPUMOCTh KPUCTAIIIMYECKUX H
aMOp(HBIX MOTUMEPOB. BiHsHIE MONEKYIISIPHOTO Beca Ha pACTBOPHUMOCTb.

70. Bs3KOCTh M MOJIEKYJIIPHBIN BEC.

71. BA3KOCTh KOHLIECHTPUPOBAHHBIX MTOJIMMEPHBIX PaCTBOPOB.

72. DnacToMepHbIE MaTepHaIbI.

73. BonokHooOpa3yromme moJIMMephI.

74. IlnacTudeckre MaTepUaIBL.

75. Peonorust noJIMMEpPHBIX MATEPUAJIOB.

76. YpaBHenue ['yka u HeroToHa.

77. Moaenu Bs3koynpyroctu Makcseiia u Dourra.

78. edopmalinoHHOE MOBECHUE TOJIMMEPHBIX MaTepHaJIOB.

79. Penakcanys 1 noji3y4ecTb.

80. OcHOBHBIE CIOCOOBI TEPEPAOOTKH MOTMMEPOB.
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