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1. OBIIAS XAPAKTEPUCTUKA JUCHUIIJIMHBI XUMUSA TBEPIOI'O TEJIA

1.1.AHHOTAUMSA COAEPKAHUSA TUCHHUILIMHBI
CrnenuanpHas AUCHUIUIMHA «BBICOKOMOJIEKYISIPHBIC COSAMHEHUS» CIOCOOCTBYET OCBOCHHIO
OCHOBHBIX MPO(GECCHOHANTBHBIX KOMIIETCHIIMH W MX KOMIIOHEHTOB W HAmpaBJICHa Ha YIIyOJICHHOE
n3ydeHrue 0a30OBBIX PA3/CIIOB XUMHH M (DU3HMKOXMMHH BBICOKOMOJICKYJISPHBIX COSAMHEHHUI: METOOB
CUHTE3a U UCCIIEAOBAHUS CBONCTB BHICOKOMOJICKYJIIPHBIX COSIUHEHUH.

1.2. SI3bIk peaau3anuu JUCHUIJIMHBI - PYCCKUN

1.3. Ilnanupyemble pe3ybTaThbl 00y4eHUsI 0 AUCHMILTUHE
JuctumniHa «BbhICOKOMOJIEKYIISIPHBIE COEAMHEHUs» OTHOCUTCS K 0a30BOM 4acTH IPOTrpaMMBI

ACIIMPAHTYPBbI, HAIIPaBJICHA Ha IIOATOTOBKY K CAa4Y€ KaHANAATCKOI'0O MUHUMYMaA.
B PE3YIbTATC OCBOCHUA JUCHUIIJIMHBI aCITUPAHT AOJIKCH:

3HATh:

— MCTOJbI CUHTE3a BBICOKOMOJICKYJISIPHBIX COG,Z[PIHCHH?I;
— MCTOJbI UCCIICAOBAaHUA CBOMCTB BBICOKOMOJICKYJISIPHBIX COCJIMHECHUH;

YmMmerh:

—  HCIOJb30BaTh CIIEUATU3UPOBAHHOE IPOrPAMMHOE 00ECIICUEHNE U COBPEMEHHBIE HH(POPMAIIMOHHBIE
TEXHOJIOTUY;

—  CHCTEMaTHU3UpPOBAaTh IIOJYYEHHbIE TEOPETUUECKHE M OIBITHBIE JaHHbIE, 0000IIaTh MNOITyYEHHBIE
3HaHMS U NIPEICTABIITH [IOJy4E€HHbIE PE3YIbTAThl B (POPME HAYUHBIX ITyOIHKALMIA;

—  pa3paboTaTh ONTUMAIbHYIO CXEMY HOITYUYEHHS Pa3InYHbIX BHICOKOMOJIEKYIISIPHBIX COSTUHEHUIA;

—  JlaBaTh PEKOMEH/IAIMU Ha OCHOBAaHHUU ITPOBEAECHHBIX UCCIICIOBAHNU;

—  BBIOMpATh U AHAIM3UPOBATH HAYYHYIO JIUTEpATypy sl M30paHHOTO HAIpaBJIEHHs UCCIEIOBaHUM,
(bopMynupoBaTh 3a1auu pabOTHI HA OCHOBE aHAIIN3a JINTEPaTyphbl;

— BbBIOpaTh MM CAMOCTOSITEJIbHO COCTaBUTh METOJUKY MHCCIIEOBaHUSI BBICOKOMOJIEKYPHBIX
COEeIUHEHUH.

Buagers (1eMOHCTPHPOBATH HABBIKH U OMBIT A€SATEILHOCTH):

— HaBbIKAaMHU pabOThI C HAyYHOW JUTEpaTypod H 0Oa3zaMu J@HHBIX C IEJIbI0 OIpPEaeTeHUs
HaIlpaBJICHUs UCCIIEAOBAHMS U PEIICHHUS CIICIIMATM3UPOBAHHBIX 3a/1a4;

—  HaBBIKAMU HAayYHON KOMMYHUKAIIUH,

— HaBBIKAMU MOJIETMPOBAHUSI OCHOBHBIX IIPOLIECCOB UCCIIEAOBAHUS;

—  METOAMKAaMH CHUHTE3a PA3JIMYHBIX BBICOKOMOJICKYIISIPHBIX COSTUHEHUH;

— MCTOJAHUKAMH NCCIICAOBAHUA Pa3JINIHbIX CBOICTB BBICOKOMOIJICKYJIAPHBIX COC}II/IHGHI/IfI.



1.4.00bemM quCHUIITIHHBI

Pacnpenesienue 06 bema
O0BbeM JUHCHHIIINHBI JMCLHUILIMHBI 110 ceMecTpam
. qyac.
Buasbl yue6Hoii padoTsl (ac.)
Ne B T.u.
Bcero
n/ KOHTAKTHAas 6
4acoB «

n pab6ora (4ac.)

1. | AynuropHble 3aHATHS 4 4 4

2. | Jlekuuu 4 4 4

3. | [IpakTHueckue 3aHATUS 0 0 0

4. | CamocTosiTe/IbHAsI padoTa

ACMHUPAHTOB, BKJIKOYAas BCe BUbI 104 1 104
TeKylleil aTrecTanuu
5. | IlpoMexxyTOYHASI ATTECTALHUS Jxzamen 1 x3amen, 18
6. | O0umii 00beM MO y4eOHOMY TJIAH
y y Iy, 108 5 108
yac.
7. | O0umii 00beM 1O y4eOHOMY IJIAHY, 3 3
3.e.
2. COAEPKAHUE JUCHUIIJIMHBI
Kon
Pa3znen, Tema
paszaeia, % Conep:xkanue
AUCHUILINHBI
TeMbl
Monome OJIUTOME noaumep.  Makpomorekyna
1 OcHOBHBIE IOHATHS H P, P, p p y71a,
MOJINMEpHasl 1IeTlb, 3B€HO LIEIHU, CTENEHb OJIMMEPU3ALINH.
onpeaeleHUs XUMHUH
Crnenuduxa HOHATHUS «MOJIEKYJISIpHAs macca»
BBICOKOMOJIEKYJISIPHBIX
. MPUMEHUTEIFHO K TMOJUMEpaM. XUMHUYECKUE (OpPMYIIbI
cOeUHEeHHIA. 9
MOJIEKYI IIOJINMEPOB, oOpa3oBaHue Ha3BaHUU
Jlexyuu 1 uac; nosninMepoB. Kiaccuukanusi noaumMepoB 1o XUMHUYECKOM
camocmosmenvras paboma IPUPOJIE aTOMOB, 00Pa3yIOIIMX IJIaBHYIO LIENb MOJUMepa
acnupanma, 1 uac. (opranuueckue, 3JICMCHTOOPTaHNYCCKHUE,
HEOPraHWYECKHE, TOMOLENIHBIE U TE€TEPOLEIHBIC
nosnnMepsl). Kiaccudukanusi noaumMepoB MO reoMeTpUH
CTpoeHusi 1lenu (JIMHEHHble, pa3BETBICHHbBIC, CETYaThIe,
rpeOHe0Opa3HEbIe, JIECTHUYHBIE, 3Be3/1000pa3HkbIe,
nenapumepsl).  Knaccudukanms — momumepoB 1o
MPUHAJICKHOCTH  MAaKpOMOJIEKYJl K  OIpeleIeHHOMY
KJIacCy ~ XMMHUYECKUX  COEJUHEHUH:  MOIHoseUHBI,
MOJIMJUEHBI, MOoNUdGUpsl  (IPOCThIE UM CIOXHBIE),
MIOJINaMU/IBI, MOJIMKapOOHATBHI, MOJINYpETaHbI,
noyiucuiokcansl U ap. Knaccuduxanus noaumepoB 1o
PETYJISIPHOCTH CTPOEHUs IVIABHOM LIENU: U30-, CHHIUO- U
aTaKTHUYECKHE NOJIMMEpHI; LUC-, TpaHC- U30Mepsl, 1,4 u
1,2 npucoeauHenue B Kayuykax. Kiaccugpukanus
COTIOJIMMEPOB: CTAaTUCTHUYECKHE, OJOK- U TPUBUTHIE
(rpadT)cononumepsl.

) Cunre3 noJimMepoB. [Tonmumepuzanus. OnpeneneHue peakliuy MoJIUMepH3aluu.
IMosmmepu3anus. CrtpoeHre MOHOMEPOB, CIOCOOHBIX K MOJMMEPH3ALHH.
Jlexyuu 1 uac; BnusiHue XMMHMUYECKOTO CTpOEHHS Ha PEeaKIMOHHYIO
camocmosmenvhas paboma CHOCOOHOCTP MOHOMEpPOB M NOJYYAIOUMXCS M3 HHUX
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acnupanma, 21 yac.

pajuKaloB, AHUOHOB M  KaTUOHOB. PanukanmpHas
MOJIMMEPHU3AIHsl, €6 MEXaHU3M, CIIOCOObI HHULIMUPOBAHMUS.
dusnyeckoe  UHUIUUpOBaHUE:  GOTO-, TEpMO- U
paivMOMHUIIMMPOBAaHUE. XUMHUYECKOE HWHHUIMHMPOBAHHUE C
UCIIOJIb30BaHUEM JMa30-, MEPOKCHUIBIX COCIUHEHUN U
OKHCJIUTEIbHO — BOCCTAaHOBUTENbHBIX cucteM. Craguu
pocrta, oOpbiBa U mepefaud uenu. llonartue o peakuuu
tenomepuzanuu. OOpazoBaHHe LENEH MO TUIY «rojioBa-

XBOCT»,  «TOJIOBa-rojloBa»,  «XBOCT K  XBOCTY».
[IpocTpaHCTBEHHOE CTPOEHHME MPOLYKTOB paJUKaIbHON
HOJMMEPHU3ALHH. Kuneruka paruKanbHOMI

nojuMepu3anuu. BinsHHEe KOHUEHTpaluu HMHUIIMATOPA,
KOHIIGHTpallud MOHOMEpa, AAaBJIEHUS U TeMIepaTypbl Ha
CKOPOCTb  pPEAKIMU  MOJUMEPU3alMhd U  CTENEHb
noJiMMepu3auu oopasytromierocs noaumepa. UHruoutopot
u perynsatopbl. [lopsgok BeIWYHMH MOJEKYJISAPHBIX Macc
MPOAYKTOB  NOJIMMepu3aluu. BnusHue  npumecei,
MpephIBaTeel LeNU Ha MOJIEKYJSIPHYIO MAaccy NoJMMepa.
TepmonuHamuka MOJIMMEpHU3auu HEHACBIIICHHBIX
COCMHEHUN W LUKIOB. VI3MEHEeHHWe HSHTaNbIUA U
SHTPONIMM B  peakUuu nojJuMepuszauuu. BiusHue
TeMIIEpaTypbl  Ha  BO3MOXKHOCTh OCYIIECTBIICHUS
MOJIMMEPU3ALUU. [TonnmepuzaumoHHO -
JIETIOJIMMEPU3ALIMOHHOE paBHOBECHE. [Ipenenbubie
TeMrieparypbl noiaumepusauuu. Ilonydyenuwe ceryaThix
MOJIMMEPOB  METOJIOM  PaJMKAIBLHON TOJIMMEpHU3aIUCi.
PanukanbHas comonmMmepusaius. YpaBHEHHE COCTaBa
cornojuMepa (ypaBHEHHE Maiio). KoHcranThl
COTIOJIMMEPHU3AINH, UX CBSI3b C XUMHUYECKUM CTPOCHHEM
MOHOMEPOB (TOJISIPHBIE U MPOCTPAHCTBEHHBIE (PAKTOPHI) U
poiib B 00pa3OBaHUM CTATUCTUYECKUX COTIOJIUMEPOB
paznumuHoro coctraBa. Cxema «Q-e» Andpes-Ilpaiica.
WNonnass monmumepusanusi, €€ BHJIBI B 3aBUCUMOCTH OT
MPUPOJBI MOHOMEpPA U TUIIA IPUMEHSIEMOr0 KaTaau3aTopa.
Katnonnas nomumepuzamus. MHUIMUpOBaHUE KATUOHHOMN
MOJIMMEpPU3alUY, KaTalIM3aTOpPbl W COKATaJIM3aTOpPHI.
Peakmun pocta m oOpsiBa 1ienu. KunHeTwka KaTHOHHOMN
MOJIMMEPU3ALIUU. AHHMOHHas MOJIMMEpU3aIus.
NannurpoBanre aHMOHHOW MMOJIMMEpPU3AlUU, PEAKINH
pocta U oOpbiBa 1enu. [IoHATHE O <GKUBBIX ILEMAX», UX
polib B co3laHUU  OJIOK-comomMmepoB.  KunHeTuka
AHWOHHOM MOJUMEpHU3alui. AHUOHHO - KOOPAUHAIIMOHHAS
noymMmepu3anusi. TUIBl MPUMEHSEMBIX KaTalu3aTOPOB:
JUTUHOPraHUYECKHe COeIMHEeHUs, KaTanu3aTtopsl L{urnepa
- Harra. MexaHn3M CHHTE3a  CTE€pPEOPETYIIAPHBIX
MOJIMMEPOB. Crynenuaras MoJIMMepU3anusl, ee
onpeaeseHue. [Tonumepuzanus [UKJIOB, CUHTE3
MOJINYPETAHOB, PEAKIINHU HOJUIIPUCOETUHEHHUSI.

CuHTEe3 M0JIMMEPOB.
IMonuxonaeHcan .
Jlexyuu 1 uac;
camocmosmenvHas paboma
acnupanma, 22 uaca.

PeaKI_[I/ISI MMOJIMKOHACHCAIUM, €€ OTINYHUEC OT PpCaKIuy
MoJIMMEpHU3allu. CTpOCHI/Ie MOHOMCDPOB, CIIOCOOHBIX
BCTYIIAThb B PCaAKIHIO IIOJIMKOHACHCAIIUH.
(I)YHKL[I/IOHaJ'H:HOCTL MOHOMCPOB H HUX CIIOCOOHOCTH|
06p330BI)IBaTI) JIMHEHHBIE n CETYaThIC ITOJIMMCEPBEI.

5



Kuneruka MOJINKOHICHCALINH. PaBHOBecHas 5|
HEpaBHOBECHAs MOJIMKOHICHCALIHS, rOMO- u
reTeponojanKoHaeHcanus. TpexmMepHas MOJUKOHACHCALUS.
PaccmoTpenne 0COOCHHOCTEH peakuu Ha TpHUMEPE
CUHTE3a HOBOJIAUHBIX u PE30JIbHBIX beHnou
(dhopMaIbIETHAHBIX CMOJL.

[IpoMbinieHHbIE  CTIOCOOBI  MOJYYEHUS CUHTETHYECKHUX|
nonumepoB. CrocoObl MpOBEACHUS TMONMMEPU3ALUU: B
Macce ra3o00pa3Horo u KUAKOr0O MOHOMEpPA, B pacTBOpE, B
OMYJbCUHU, B TBEpAOM coCTOSHUH. CriocoObl MpoBeneHUs
JUHEHHON TMOJIMKOHICHCAlMK B Macce MOHOMEpOB (B
pacmiaBe), B pacTBOpe, B TpaHule paszzaena (das.
OcoOeHHOCTH TOJNMKOHACHCAIMU B TpaHuIle pasziena ¢as:
CKOPOCTh npotrecca, 00OpBIB Leny, BEJINYMHBI
MOJIEKYJISIPHBIX MaccC MOJIy4aeMbIX moauMepoB. CpaBHEHUE
YHUCTOTHI MOJUMEPOB, MOJIYYEHHBIX Pa3HBIMU CIIOCOOAMHU.
Onenka 9KOJIOTHYECKOMN HAJEKHOCTH METO/IOB.
CoBMecTHas TMOJMKOHJEHCAMSI W €€  XapaKTepHbIC
OCOOCHHOCTH B CcIlydyae pPAaBHOBECHON U HEPaBHOBECHOM
noJIMKOHAeHcauuu. TpexmepHas MONMKOHJEHCALMSI U €€
3aKOHOMEPHOCTH. BiusHue QyHKIIMOHATEHOCTH UCXOTHBIX|
COCIMHEHUN. Pa3HO3BEHHOCTh IIOJIMMEPOB, IOJYyYaeMBbIX|
MeToJaMu ToluKoHAeHcauu. CHHTE3 MOHOMEPOB H
MOJIMCOTIPSKEHHBIX OJUMEPOB HA UX OCHOBE, XUMUYECKOE
CTpOEHHE, MOJEKYIApHAas U HaJIMOJIEKYJSIpHAs CTPYKTYpal
TUTMYHBIX MOJIUCOTNPSIAKEHHBIX IIOJINMEPOB:
MOJIMALETHIIEHA,  IOJIMIUALCTUIICEHOB,  IOJUAHWINHOB,
oM ()EeHUICHBUHUIICHOB, MOJIUTHOPEHOB U Jp., MOHSATHUE
00 HX 2JIEKTPOHHOH cTpyKType. CBsA3b MEKIY METOJIaMHU UX
CHUHTE3a M CTpoeHHEeM. XUMHUYECKas U 3JIEKTPOXUMHUYECKast
MoIM(UKAIMS TIONMCONPSKEHHBIX MHoauMepoB. CHINTHIE
nonuMmepsbl. Tumbl clIUThIX nonuMmepoB. DopmupoBanue
TPEXMEPHBIX CTPYKTYpP B MPOIIECCE CUHTE3a U XUMHUECKUX
MpeBpalleHil B MakpomoJieKyax. CIIMTbIE KECTKOLEITHBIE
U 2nacTuyHble nmosuMepbl. CTaTUCTUCTHUYECKUE METO/Ibl
ONHUCAHMs TPOLECCOB 00pa30BaHUS CIIUTHIX MOJUMEPOB.
[Tapamerpsl cetok. (OCHOBHBIE 3aBUCHMOCTH  MEXKIY|
CTPYKTYPHBIMH  XapaKTEpUCTUKAMU  IPOCTPAHCTBEHHO,
CHIMTBIX ToJauMepoB. (OOpa3oBaHME MPOCTPAHCTBEHHBIX|
CTPYKTYp B DJJacTOMepax MW UX JWHaMHKa. Bunpl
CIIMBAIOIIUX AareHTOB U OCOOEHHOCTH CTPOEHHS CETOK.
BrnusgHue Tuna mnomnepevyHbIX CBSA3€M Ha MEXaHUYECKUE
CBOICTBA CHIMTHIX 3JJACTOMEPOB.

XuMH4YecKue npespamieHus.
Jlexyuu 1 uac;
camocmosmenvHas paboma
acnupauma, 1 uac.

OcoOeHHOCTH  XMMMYECKMX peakuuid ¢  ydacTuem
Makpomosiekyn. Kondurypanumonnsiii sddexr, 3¢ dext
«cocena». KondpopmarmonHsle,  KOHIIEHTPALMOHHBIE,
AIIEKTPOCTATUYECKUE U  HAJIMOJIEKYJSIpHbIE 3 (EKTHI.
XVWMHYECKHE DPEAKIUHN, HE INPUBOASILINE K H3MEHEHHUIO
CTETeHH MOJINMEPHU3aLUN MaKpOMOJIEKYJI -
MOJIMMEPAHATIOTUYHbIE MpeBpalleHus. [lomyueHne HOBBIX
MOJIMMEPOB  METOJOM  XMUMHYECKOH  MOAU(pHUKALUU.
XVWMHYECKHE pEaKLUU, MPUBOIALIME K YMEHBIIECHUIO
CTeNEeHH TMoJuMepu3alnuu. JlecTpyKuus moja BIUSHUEM




TEIUIa, CBETa U MEXaHWYECKOTO BO3JICHCTBUS HA TOJIHMED.
MexaHU3M HpPOILIECCOB, CIIOCOOBI 3alIUTHI OT (PU3NYECKOM
JNeCTPYKIMU  TpH  (OPMOBAaHMHM ¥ OKCIUTyaTaluu
nonumepoB. OKHCITUTENbHAsT ACCTPYKIHUS, MEXaHU3M
peaknuu OKHCIICHHSI MOJIMMEPOB Pa3IMIHOTO
XUMUYECKOTO CTPOCHHS (MOJUAMEHBI, TTOJMBUHUIOBBIC
nosmmMepbl).  CrocoObl  cTabmiM3alud — TOJUMEPOB.
XuMHUYECKasi JECTPYKIHS TETEPOIETHBIX IOJUMEPOB.
Peakiuu rugposnsa, anuaonnsa, aMuHOJIN3a, AJIKOT0JIN3a,
UX poOIb B  TOJNYYCHHH  TIOJMKOHJEHCAIIMOHHBIX
MOJMMEPOB. XWUMHUYECKHE PEAKIMU, MPUBOAALINE K
YBEJIMYCHHUIO CTETICHH MTOJUMEPU3AIUH.

CTpyKTypa noJimmMepoB.
Camocmosmenvhas paboma
acnupanma, 21 yaca.

Tpu ypoBHS CTPYKTYpHOM OpraHM3alud MaKpOMOJIEKYII:
XMMHUYECKOE  CTPOCHHME  LIeNH, KOHpHUrypamus |
KOH(poOpMaLus Lend, HaIMOJEKYJspHas OpraHu3alus
noaumepoB.  KoHdurypaumm  mOIMMEpHBIX — IIETICH.

Koudurypanronnsie HU30MEpbI MaKpOMOJIEKYJ
MTOJIMBUHUIIOBBIX MOJINMEPOB u TTOJIU/IUCHOB,
CrepeoperynspHbie MaKpPOMOJIEKYJIBI. Buytpennee

BpalieHne B MoJieKynax. [loBopoTHble KOH(pOpManuy|
Monekyn trans, gauch, cis. IloTeHnuanbHblii OGapbep
BpallleHUs BOKPYT OJIWHApHOW CBSI3U H  (DAaKTOPBHIL,
ompejeNdlOIMe  ero  BeauuuHy.  Mojenn — uemny
MaKpOMOJIEKYJ: CBOOOJHO-COUJICHEHHAs] L€lb; MOJAEIY
YUUTBIBAIOIIME TIOCTOSHCTBO BAaJEHTHBIX YIJIOB U JUIMH
cBsizeil. ["ayccoBbl kiryOku MakpoModiekyi. ['mOKoCcTh meny|
noaumepoB. [IoBOPOTHO-U30MEPHBIH U MEPCUCTEHTHBIH
MeXaHU3Mbl THUOKOCTH. TepMmoamHaMuueckas THOKOCTH
LEMH. [Tapamerpsl, XapaKTepU3yIoIne
TEPMOJUHAMHYECKYI0  T'MOKOCTh:  TE€PMOIAMHAMUYECKUH]
cermeHT Kyna, mapamerps! @iiopy, NEpCUCTEHTHAs AJIMHA,
napameTp 3aTOPMOXKEHHOCTH BparieHus. CBsi3b THOKOCTH|
Henu ¢ UX XUMHYECKHM CTpoeHMeM. KuHeTnueckas
rUOKOCTD 1IeNH, (PaKTOPbI, €€ ONpeeaIoNIe: XUMUIECKOE
CTpOEHHE,  TEeMIleparypa, BEIMYMHA U 4acTOTa
MPWIOKEHHBIX K MOJUMEpY BHEMHUX cuil. Kunermueckuil
CETMEHT.

ArperatHple U (a3oBble  COCTOSIHMSI  IOJUMEPOB.
OCOOeHHOCTH MO CpaBHEHHUIO C HHU3KOMOJEKYISIPHBIMY]
BeulectBamu.  Kpucramnmyeckoe (a3oBoe  COCTOSHUE
IIOJINMEPOB. OcobenHoctu TEPMOJAVMHAMUKHY|
KpUCTAJIM3aluy  (TJIaBJI€HUS) MOJMMEpOB. BrusHue
SHTAJBIIMM M OSHTPONMU Ha TeMIeparypy IJIaBJIeHUS]
IIOJINMEPOB,  UX CBA3b C XUMHUYECKUM CTPOCHHEM
MaKpOMOJIEKYJ. YCIOBUS KPHUCTAUIM3AlUU TOJHMEPOB:
pPETYJIIPHOE CTPOEHHE LENMU IOJIMMEpa, TEMIIEpaTypHbIN
JMana3oH. CreneHp KPUCTAJUIMYHOCTH  IOJMMEPOB.
Kpucrannuzanus 13 paciiaBoB U PacTBOPOB MOJIMMEPOB.
MonekynsgpHas U HaJAMOJEKYJISpHas  OpraHHU3aIus]
KPUCTAIJIMYECKUX  NOJUMEPOB.  MOHOKpUCTAIUIBI U
chepouThl, yCIOoBUS WX 00pa3oBaHus. THIBI CHEPOTUTOB.
Kunetnka  kpucrajMzalnuu,  ypaBHEHHE  ABpaMu-
Konmoroposa. KuakokpHuCcTaIm4ecKkoe COCTOSTHUE




noaumepoB.  Knaccupukanuss — KUAKMX — KPUCTAJUIOB:
HEMAaTUYECKHE, CMEKTUYECKHE M XOJECTEPUUECKUE
KpUCTAJIBL.  JIMOTpONHBIE M TEPMOTPOIIHBIE  KUIKHUE
KpUcTaiel. AMopdHOE (a30BOe COCTOSIHHE MOJIUMEPOB.
MonexkynsgpHas U HaAMOJEKYJISApHas  OpraHU3alus
HEKPUCTAJUIM3YIOILUXCS TOJIUMEPOB. Mojenu CcTpoeHus]
aMOp(QHBIX IOJUMEPOB. PellakcallMOHHBIE  COCTOSHUS]
aMOp(HBIX IIOJIMMEPOB: CTEKJI000pa3Hoe,
BBICOKOJIACTUYECKOE, BA3KOTEKyUEe. Temmneparypsl
crexioBanud Tc u Tekydyectu TT. OpHEHTHPOBAHHOE
cocrosiHue mnoyunMepoB. CTpyKTypa BOJOKOH M IUICHOK.
IlonsiTne  Texcrypsl. MeToabl  3KCIEPUMEHTAIBHOIO
UCCIIIOBAaHMsI CTPYKTYphl IosiumepoB. Pentrenorpadus,
DJIEKTPOHO- M HEUTpOHOTpadusi,  MOJIAPU3ALUOHHAS]
MUKpOCKONHA. MIX BO3MOKHOCTH Ul NU3Y4YEHHUS CTPYKTYpPBI
IIOJINMEPOB. PenTrenorpammel aMOp(HBIX y
KPUCTAIZIMYECKUX  IIOJIMMEPOB, HMX  OTIMYUE  OT|
pPEHTTeHOrpaMM HHU3KOMOJIEKYJISIPHBIX BelecTB. OneHKa
CTEIEHW KPUCTAUIMYHOCTH IIOJUMMEPOB C  IIOMOIIBIO
PEHTICHOCTPYKTYPHOTO aHalu3a M JPYruX (U3HYECKHX
METOJIOB.

PerakcanmoHHbIe COCTOSTHHS
u aepopmMalnMOHHbIE
CBOMCTBA.

Camocmosmenvras paboma
acnupanma, 20 wacos.

BrIcokoanmacTuueckoe COCTOSIHHE IIOJIMMEPOB.
TepmonuHamuka u MOJIEKYJIIPHBII MEXaHU3M|
AnacTUYHOCTH. Posib BHTpomuMu M 3Heprum mpoiecca B
pa3BUTUH BBICOKOANACcTUUECKOU nedopmaruu. MneanbHble
U peanbHble Kaydykd. [Ipumenenue 3akoHa ['yka K
anacTudyeckuM noiumepam. JlepopmannoHHble KpUBBIE
anactoMepoB. PenakcanmonHas npupoaa 3IaCTUYHOCTH.
Penakcanus HampspkeHuss ©W - penakcanusi JedopMaiuu.
Bpems penakcanuy 351acTOMEpPOB M €ro OIPEACIICHHE 110
JAaHHBIM peJIaKCalluy HalpsbKeHus. BiusHue TeMieparypsbl
Ha  JOCTMXKEHHE  paBHOBECHS B  PEJIAKCAIlMOHHBIX|
nporeccax. I'mcrepesucHble sBIGHUS OpU Jepopmanuy]
2J1ACTOMEPOB. Binsiaue 4acTOThI MIPUJIOKEHHOTO
HaIPSUKEHUS Ha IEpPExXo. oJImMepa u3
BBICOKOAJIACTUYECKOTO ~ COCTOSIHUSL B CTEKJI000pazHOE
(MexaHnyeckoe cTeksoBaHus). [lpuHIUnm TeMmepaTypHO-
BPEMEHHOM CyNEPIO3ULINH.

Crekio000pa3Hoe COCTOSIHME TOJIMMEPOB. MeXaHHU3MBb]
CTEKJIOBaHUs. PenmakcallMOHHBIA ~ XapakTep Ipolecca.
Temnepatypa CTEKJIOBAaHHUS KaK KpUTEPUH
MOPO30CTOMKOCTH KAay4yKOB M PE3UH, TEIUIOCTOMKOCTH
wiactmace. CrocoObl u3mepenust Tc. Ilnactudukanus o
aHTumIactudukanus. BHyTpu- HM  MeXCTpYKTypHas
wiactudukanus nonuMepos. JlepopmanrioHHble KpUBBIE
MIOJIMMEPHBIX ~ CTEKOJ.  BBIHYXJEHHAas  DJIACTUYHOCTH,
MOJIMMEPHBIX CTEKOJ, €€ MeXaHu3M. PenakcannoHHas]
IIPUPO/1a BEIHYKIEHHOH 3JJaCTUYHOCTH.

BsskoTekyuee cocTOSHHE MOIUMEPOB, MEXAHHU3M TEUYECHHS]
MIOJINMEPOB. Peonornueckune KpHUBbIE pacIuiaBoB
MOJIMMEPOB. 3aBUCUMOCTb TEMIEPATYpbl TEKYyYeCcTH WU
BA3KOCTH pAacIUIaBOB IIOJUMEPOB OT HX MOJIEKYJISIPHOH
Maccel.  YpaBHeHue  HproroHa.  HbploTOHOBCkOEe W




HEHBIOTOHOBCKOE TeueHue. HamOompimas m HanMeHbIIas
HBIOTOHOBCKast ~ BSI3KOCTb.  O((EeKTUBHAsT  BSI3KOCTb.
EnuHuIer m3MepeHns BsI3KOCTH.

Mexanusm nedopManuy  KPUCTALIHYECKUX TOJIMMEPOB.
JedhopmanmoHHbIe KPUBBIE KPUCTALTHYECKUX MTOJTMMEPOB.

Mexanusm paspyLeHus MOJINMEPOB. Teopus
KMHETUYECKON mpouyHocTh. AmnHanu3 ypaBHeHus C.H.
Kypxkosa. Bimstaus TeMIIEpaTypsbl, BEJIMYHHBI

IIPWJIOKEHHOIO HAIIPSDKEHUSA, CTPYKTYpBl IIOJMMEpPA Ha)
JIOJITOBEYHOCTh MOJIMMEPOB. PazppiBHAsE NPOYHOCTh PE3UH.
VYpaBuenue [.M. bapreneBa. CrocoObl IOBBIIICHHS]
IpOYHOCTH MoJuMepoB. [loHATHE O KOMIO3MIIMOHHBIX|
IIOJIMMEPHBIX MaTepHajax; apMUPOBAHHBIC U HAIIOJTHCHHBIC
IIOJINMEPBL.

DJIEKTPUYECKHE CBOMCTBA IOJUMEPOB-IUDIIEKTPUKOB U
[I0JIMMEPOB-IIPOBOAHUKOB. [{uasiekTpudeckas noaspusarus
U JUIOJbHBIE MOMEHTHI IOJMMEPOB. JluaneKkTpuyeckas
IIPOHUIIAEMOCTh u JIUDJIEKTPUYECKHE noTepu,
NIEKTpUYECKass  MPOYHOCTh  nonuMepoB u  IIKM.
OnexTpu3anusi MOJIUMEPOB M IJIEKTPUUECKUH MPOOOH.
TepMOMEXaHUYECKUN METOJ MCCIEAOBAHUS IIOJUMEPOB.
3aBUCUMOCTh TeMIleparyp mepexojoB (crexsoBanus Tc,
tekyuecTd TT u nnasnenus Trur) OT MOJIEKYJISIPHOI Macchl
U XUMHUYECKOTO CTPOCHHUS MTOJINMEPOB.

PacTtBopsl  mosmmepoB. OCOOEHHOCTH  pPacTBOPEHUS]
BEILIECTB c BBICOKOM MOJIEKYJIIPHOU MaCCOM.
OrpanudeHHoe u HEOTrPaHUYEHHOE HaOyxaHHe.
PaBHOBecHast cTeneHb HaOyXaHUs, €€ 3aBUCHUMOCTb OT|
CTENEHH ceT4aTocTH mnoiumepa. OTiuyre pacTBOPOB
IIOJIMMEPOB  OT KOJUIOMJHBIX CHUCTEM. TepMOAMHAMMKA
pactBopeHuss mnonumepoB. Teopus @uopu - Xarrusca.
OHTpONMS W DHTAJIBIHA PACTBOPEHUS  3JIACTOMEPOB,
CTEKJIO00pa3HbIX M  KPUCTAJUIMYECKUX  IOJUMEPOB.
BnusHue Ha pacTBOPUMOCTb XMMHYECKOH IPHUPOJBIL
[oJiMMepa W pPacTBOPUTENS, MOJIEKYJISIPHOH  Macchl
MIOJINMEDPA, CTETIEHU KPUCTAJZINYHOCTH.
TepMoAMHAMUYECKOE «KAYECTBO» PACTBOPUTENS] U METO/IbI
ero oneHku. ConpBaTaluss W accolMalMs B pacTBOpax
nonuMepoB.  OcMmoTHyeckoe  JIaBJI€HHE  pPacTBOPOB
MIOJINMEPOB, €0 3aBUCUMOCTH OT MPUPOJBI PACTBOPUTEIS U
KOHIIEHTpaluu pactBopa. 3akoHa Baut-I'odda. YpaBuenue
COCTOSIHUSI CUCTEMBI IOJMMEpP - pacTBOpUTENb. BTopol
BUpPHAJIBbHBIN  K03pduuueHt. JlaBnenue HaOyxaHus B
KOHIIEHTPUPOBAHHBIX PacTBOpax MOJUMEPOB, ETO MPUPOJIA.
BnusHue TemmepaTypsl Ha pPAacTBOPUMOCTH MOJUMEPOB.
da30Bble IUMArpaMMbl CHUCTEM IOJIMMEpP — PacTBOPUTEND
JUTsL aMOP(HBIX M KPUCTANTHYECKUX MTOJIMMepoB. buHoanb,
CIIMHOJANb, KpHuBas JIUKBUAYyca, BepxHas BKTP u HuxHas
HKTP KPUTUYECKHE  TEMIIEpAaTypbl  pPAacTBOPEHHS.
Criermuduika ¢Ga3oBbIX JUarpaMM MOJIMMEPOB B CPaBHEHUU C
JuarpamMmmamu HU3KOMOJIEKYJISIPHBIX BELIECTB.
3aBucumocts KTP oT MonekynsipHOl Macchl MOJIUMEPOB.
[J-remnepartypa. CiocoObl osryueHus: (pa3oBbIX JHarpamm.




Brmusane pedopmupoBanus Ha (a30BBIE AHArpaMMBI
pacTBOPOB aMOP(HBIX M KPUCTALTUYECKUX MOJIUMEPOB.
@da3oBble JaUArpaMMbl CHUCTEM KUIKOKPUCTATUITMYECKUM]
MIOJINMEP — PACTBOPUTEID.

['unponuHamuyeckue  CBOMCTBA  MakpOMOJEKYNl B
pactBopax. YpaBHeHusa Hsprotona u Ilyazeisist. Metoabl
U3MEpPEHUs]  BA3KOCTH  pacTBOpoB. JlamMuHapHbli U
TypOyneHnTHbIN noToku. Yucno Peiinonpaca. Onpexnenenue
MOJICKYJISIPHOM Macchl MOJMMEPOB BHCKO3UMETPUUYECKUM|
METOJIOM. OTtHocuTenbHas, MIPUBEICHHAS 17|
XapaKTepUCTHYECKasi BS3KOCTb, UX pa3MepHOCTH. (B3
XapaKTEPUCTUYECKON BSI3KOCTH C MOJEKYJSIPHOW Maccoy
noiauMepa. YpaBHeHue Mapka — XayBuHka -KyHa,
3aBUCUMOCTh XapaKTEPUCTHUYECKOM BS3KOCTH OT MPHUPOJIbI
pactBopuTens, Ttemieparypbl. KoHncranta XarruHca Kax
Mepa OLIEHKHU «KaueCTBa» PAaCTBOPUTEIIS.
l'enu nmonumepoB, ux Ttunbl. CTpykTypa reneid. Bumpbl

(bazoBbIX JAarpaMM. [Tynscupyrommuii MEXaHU3M
cuHepesuca reyie. SIBinenue Kosuiarnca rejaem.
ITomwanektponutsl.  [IOMMKHUCIOTHI,  IOJMOCHOBAHUS,

nonmmamdoyuTel. CUIbHBIE U ClIa0bIe TOJMAIECKTPOJIHTEHI.
[TonuAAEeKTpOaUTHl JTUHEWHOTO M CETYATOr0 CTPOCHUS.
[IpuponHble MONHUAICKTPONUTH: O€JIKH, HYKICHHOBBIC
KUCJIOTHL.  M3037eKkTpuyeckass  TOYKa.  3aBUCHUMOCTH|
BSI3KOCTH PAacTBOpPA MOJUAJIEKTPOIUTA OT KOHIIEHTPAILUU U]
pH pactBopa. OrneHka XapaKTepUCTUUYECKOW BS3KOCTH
pPacTBOPOB MOJUAIEKTPOIUTA.
Metoapl uccieoBaHusl MOJUMEPOB. DKCIIEPUMEHTATIbHbIE
METOJIbl MCCJIEAOBAaHUS CTPYKTYpbl MAKpPOMOJIEKYJ] B
pacTBope (BUCKO3UMETPHS, CBETOpaCCesiHUE,
CceaMEHTAITHS, JIBOMHOE JTy4erpesioMIICHUE).
PeHTreHoCTpyKTYpHBI aHanu3 noaumepoB. OnTuyeckas u
AJEKTPOHHAS  MUKPOCKOMHA. DOHU3NKO-MEXaHUUICCKHUE
METOJIbl. TepMOMEXaHUUECKUI METOI.

3. OPTAHM3ALIUSI MPAKTUYECKHX 3AHSITUI, CAMOCTOSITEJIbHOM PABOTBI [TO
JTUCHUILIMHE

3.1. IpakTuyeckue 3aHATHSA

HE MPESYyCMOTPEHO

3.2. TlpuMepHas TeMATHKA CAMOCTOSITEJILHOI PadOThI

3.2.1.

3.2.2.

IIpumepHsbIii NepedeHs TeM pedepaToB (Icce, TBOPUECKHX PadoT)

He MPEeIyCMOTPEHO

IIpumepHas TeMaTHKA UHOUEUOYANbHBHIX WIN TPYNIIOBBIX NPOEKTOB

HE [PEeyCMOTPEHO
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4. ®OHJ OHEHOYHBIX CPEIACTB

MPOMEXKYTOUYHOM ATTECTAIIMHA IO JUCIATIJIMHE

AJsA  ITPOBEJEHUA

TEKYILEX H

4.1. KPUTEPUU OIEHMUBAHUMA PE3YJIIBTATOB KOHTPOJIBHO-OIIEHOYHBIX

MEPOIIPUSITUMN

TEKYILEH U

JAUCHUIIVIMHE

[TpuMeHstoTCsl yTBepKACHHbIE HA Kadeape KpUTEpUH OLIEHUBAaHUS JIOCTHXKEHUN acUPaHTOB IO
Ka)XXJIOMy KOHTPOJIbHO-OIIEHOUHOMY MeponpusTuio. CucremMa KpUTEpUEB OLICHHBAHUS OMHUPAETCS Ha
TPH YPOBHSI OCBOCHHS KOMITIOHEHTOB KOMITETEHIIHI: TOPOTOBBIH, MOBBIILICHHBIN, BEICOKHIA.

IMPOMEXYTOYHOM

ATTECTALIUA

KommnoHneHTBI IIpu3HaKku ypoBHSI OCBOCHHSI KOMIIOHEHTOB KOMIIeTeH Mt
KOMIIeTeHIH I NOPOTrOBbIi NOBbIICHHBbII BBICOKHH
3HaHusn AcnupaHT JEMOHCTPUPYET | ACHUpaHT AcnupaHT MOXET
3HAaHHE-3HAKOMCTBO, JEMOHCTPUPYET CaMOCTOSITEIILHO
3HAHME-KOIIUIO: Y3HAET AHAINTUYECKUE 3HAHUS! U3BJIEKaTh HOBBIE 3HAHMUSI
00BEKTHI, ABJICHUS U YBEPEHHO BOCIIPOM3BOAUT | U3 OKPYXKAKOLIET0 MUPA,
HOHSITHSI, HAXOUT B HUX Y TIOHMMAET MOJYYEHHbIE | TBOPUYECKH UX
pa3ianyus, IposBIAET 3HAHUA, OTHOCUT UX K TOM | UCIIOJB30BaTh JJIS
3HaHHME UCTOYHUKOB WM UHOMN IPUHSTHS PEILICHUN B
HOJIy4eHUs: HHpOopMaLuy, KJ1acCU(PUKALMOHHOM HOBBIX U HECTaHAAPTHBIX
MOJKET OCYILECTBIATh IpymIe, CaMOCTOSTENIbHO | CUTYalUsX.
CaMOCTOSITEJILHO CUCTEMATHU3UPYET HUX,
pPenpOAYKTUBHbBIE IEUCTBUS | YCTaHABIMBAET
HaJ 3HaHWSIMU ITyTEM B3aMMOCBS3H MEXKIY
CaMOCTOSITENIbHOTO HUMHU, IPOYKTUBHO
BOCIIPOU3BEIICHUS U IIPUMEHSIET B 3HAKOMBIX
IPUMEHEHUs UH()OPMALIUU. | CUTYyalusiX.
Ymenust AcnHpaHT yMeeT KOPPEKTHO | ACIUPaHT yMeeT AcnupaHT ymeeT
BBITOJIHATH NPEANUCAHHBIE | CAMOCTOSITENILHO CaMOCTOSITENILHO
JEHCTBUSA M0 UHCTPYKLUH, | BBIIOJIHATH NEHCTBUSA BBINOJIHATH IEHCTBUS,
QITOPUTMY B U3BECTHOMN (mpuemsl, onepanum) 1o CBSI3aHHBIE C PEIICHUEM
CUTYallM1, CAMOCTOATEIBHO | PELICHUIO HECTAHJAPTHBIX | UCCIIEN0BATENbCKUX
BBITIOJIHSET IEUCTBUS O 3aja4, TpeOyroImux 3a/1a4, IEMOHCTPUPYET
pELICHHIO TUIIOBBIX 33jlay, | BIOOpa HAa OCHOBE TBOPYECKOE
TpeOyIoImuX BEIOOpA U3 KOMOWHAIIUM W3BECTHBIX | UCIOJIH30BAHUE YMEHUMN
qKcJla U3BECTHBIX METOJOB, | METOOB, B (TexHONOTNUiN)
B IIPEJICKAa3yeMO HeNpeCKa3yeMo
V3MEHSIOIIEHCS CUTYallul | U3MEHSIOIIENCS CUTYalluu
JInunocTHbIe | ACIMPAaHT UMEET HU3KYIO AcrnupaHT uMeeT AcnupaHT nmeer
Ka4yecTBa MOTHUBAIMIO YUeOHOH BBIPAXECHHYIO MOTHBALMIO | Pa3BUTYIO MOTHBALUIO
JEATEIIbHOCTH, IIPOSIBIISAET yueOHOM e TeNIbHOCTH, y4eOHOM! U TPyILOBOM
6e3pazIyuHoe, JEMOHCTPUPYET JESTEIIBHOCTH,
0€30TBETCTBEHHOE MO3UTUBHOE OTHOLIEHHE K | IPOSBISET
OTHOILIEHHE K yueOe, o0yuyeHHIo U Oyaymei HacCTONYMBOCTb U
MOPYYEHHOMY JIETTy TPYJAOBOM AESITENBHOCTH, | YBIEUYEHHOCTb,
IIPOSIBIISIET aKTUBHOCTb. Tpyaomooue,
CaMOCTOSITENIbHOCTb,
TBOPYECKUU MTOAXOM.
4.2. OLEHOYHBIE CPEACTBA JJid  ITIPOBEJAEHUSA TEKYIIENR

MNPOMEXYTOYHOM ATTECTALIUA

[Boiopams u3 cnucka, 160 00noIHumb HAUMEHOB8AHUSL OYEHOUHbIX Cpeocms]
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4.2.1. TlepeyeHb NPpUMEPHBIX BONPOCOB /IJIsl 3a4eTa
HE MPEeyCMOTPEHO
4.2.2. IlepeyeHb NMpUMEPHBIX BOMIPOCOB /IJISA IK3aMeHAa

PanukanbHasi monuMepusanus, ee MeXaHu3M, TePMOJIMHAMUKA U KHHETHKA.
HonHnas monuMepusanus, €e MexaHu3M, TEpPMOIMHAMHKA, KUHETHKA.
CononuMmeTu3anus, MEXaHU3M, KHHETHKA.

TepmoaunaMudeckas kinaccudukanus ¢a3zoBbix nepexonoB. CtabuibHbIe U MeTacTaOWIbHbIE
da3bl. buHoganb, cnuHOJANb, KPUBask TUKBUIYCA.

5. TlonuxonneHcamus, MEXaHU3M,TePMOIMHAMUKA, KHHETHKA.

6. ®usuyeckas M XUMHUYECKas JECTPYKILHUS TOIMMEPOB.

7. Meronp! onpeneseH sl MOJIEKYISPHBIX MacC OJIUMEPOB.

8. Peonormueckue cBOHCTBa pacTBOPOB MOJUMEPOB.

9. Kunerunueckas Teopusi IPOYHOCTH TBEPBIX Tell.

10. dedopmarimoHHbIE CBOWCTBA 3JIACTOMEPOB U CTEKOJI.

11. T'em mommuMepoB.

12. TepmoauHaMuKa pacTBOPEHHUSI TOJIMMEPOB.

13. Inactudukanms ¥ aHUTILIACTA(DHUKITMS TOJTUMEPOB.

14. TepmoarHaMUKa M MEXaHU3M BBICOKO3JACTUYHOCKON Ae(opMaIiu moJImmMepoB.
15. Ocmoc. OcMoTHUEeCKOE 1aBIEHUE PACTBOPOB MOIUMEPOB. [[aBieHre HaOyxaHusl.
16. Penakcarust HanpspKEHUS M pestakcanust 1eopMaIiy oJIUMEPOB.

NS

5.  YYEBHO-METOJIMWYECKOE W  HWH®OPMALNMOHHOE OBECHEYEHME
JUCHUILIAHBI

5.1.PexoMeHnayemas Jureparypa

5.1.1. OcHoBHasi uTEpaTYypa

1. Tarep A.A. ®uzuko-xumus noaumepoB. /Ilog pen. Ackanckoro A.A. M.: Hayunsriit mup, 2007. 576
c.

2. CemuumkoB IO.JI. Boicokomonekynspuble coenuHenus. H. Hosropoa: M3parenbcTBo
Huxeropoackoro rocynapctsenHoro ynusepcurera uMm. H.M. JlobaueBckoro, 2003.

3. BmmBkoB C.A., AnamoBa JIL.B., CadponoB A.Il. TepmoauHaMuka TMONUMEPHBIX CHUCTEM.
ExarepunOypr, AMB, 2011. 480 c.

4. BumBkoB C.A. ®a30Bble Nepexo/ipl MOJIMMEPHBIX CHCTEM BO BHEMIHMX nossix. Cankt — [letepOypr:
Jlans, 2013. 368 c.

5. Bunorpagosa C.B., BacueB B.A., [lonukonaeHcanmoHHble Tporecckl u monuMepsl. M.: Hayka,
2000.

6. BmmBkoB C.A. ®a30Bble nepexopl U CTPYKTypa noiauMepHbix cucreM. CII6: Jlans, 2021. 264 ctp.
ISBN 978-5-8114-7291-8

7. BmmBkoB C.A., PycunoBa E.B. ®uszuka u xumus nonumepoB. lloBeaeHue mguaMarHUTHBIX
MaKpOMOJIeKyJ B MarHuTHoM mnose. Bropoe m3nanue. CII6: Jlans, 2021. 88 ctp. ISBN 978-5-8114-
8792-9 https://e.lanbook.com/book/180868

8. BummBkoB C.A. ®a30Bble M CTPYKTYpHBIE NEPEXOJbl KMIKOKPUCTAIUIMYECKUX HAHOCHCTEM. 3-€
m3mpanne, gomn.  CaHKT IMerepOypr:  Jlams, 2021. 112 crp. 978-5-8114-1301-0.
https://e.lanbook.com/book/168438

9. BmuBkoB C.A. da3oBble mepexo/ibl MOJUMEPHBIX CHCTEM BO BHEMIHUX moiisix. BumBkoB C. A.,
WznarensctBo "Jlanw". 2021. 368 ctp. 978-5-8114-1529-8. https://e.lanbook.com/book/168577

10. XoxnoB A.P., Kyqanor C.U. Jlekunu no ¢pu3ugeckoir Xumuu noimuMepoB. M.: Mup, 2000.

5.1.2. lonoiHUTeIbHAS JIUTEPaTypa

1. Tyros N.U., Koctpsikuna I'.1. Xumus u ¢pusuka noaumepon. M.: Xumus, 1989.
2. TlpoMbINUIEeHHBIC MMOJIMMEPHBIC KOMITO3UIIMOHHBIE Matepwansl / Ilom pex. M. Puuapncona. M.:
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Xumus, 1980.

3. CnopaBouHHK MO KOMMO3MIMOHHBIM Matepuanam / Iloxg pen. k. Jliobuna. Ku. 1, 2. M.:
MammHoctpoenue, 1988.

4. ITpuHIMIIBI CO3/1aHUS KOMIIO3ULMOHHBIX MmoiuMepHbIx MaTepuanos / C.A. Bonbsdcon, A.A. bepnun,
B.I'. Omman, H.C. Eauxomonos. M.: Xumus, 1990.

5. Kaym I'. Pa3pymienune nonumepos. M.: Mup, 1981.

6. DHiukimoneaus noauMepoB. T. 1—3. M.: Cos. srnukinoneaus, 1972—1978.

7. baprenes T.H., baprenesa A.I'. PenakcaunonHnsie cBoiicTBa nonuMepos. M.: Xumus, 1992.

8. I'pocoepr A.IO., XoxmoB A.P. [lomumepbl u Ouomnonumepsl ¢ Touku 3peHust puzuku. M. :000
Uznarensckuit mom «HTEmIexT», 2010. 304 c.

9. Upxak B.U. Apxurekrypa nomumepos. MH-T npobnem xumuyeckort puzuku PAH. M.: Hayka, 2012.
368 c.

10. BuruBkoB C.A. ®azoBbIe U CTPYKTYPHBIE MEPEXO0/IbI KUAKOKPUCTAIUIMYECKHX HaHOCUCTeM. CaHKT —
[TerepOypr: Jlanp, 2012. 112 c.

11. BmmBkoB C.A. VYueOHBII KypCc MOBBIIICHHS KBaJdH(HUKALKMK TperojaBaTesiel M Hay4HBIX
paOOTHUKOB BBICHIEH WIKOJBI MO HampaBieHuto «HanorexHonorum»  «@Pa3oBble U CTPYKTYpHBIE
NpEeBpaIICHHsS KHUIKOKPUCTAUTHYECKUX HaHocucTemy. 2010. 189 ctp. www.nanoobr.ru

12. BumuBkoB C.A., TiokoBa M.C. "TexHonmorusi moiay4eHHs] KOMITO3UIIMOHHBIX MOJUMEPHBIX
HaHomarepuanioB". 2011. 320 c.

13. Kynesues B.H., lllepune B.A. Xumus u ¢usuka noaumepos. M.: Beici. mik., 1988.

14. CrpenuxeeB A.A., [epesuuxas B.A., Cionumckuii I'.JI. OCHOBBI XMMHH BBICOKOMOJIEKYJISIPHBIX
coenunennii. M.: Xumus, 1976.

15. lllyp A.M. BricokomornekynspHble coenraenus. M.: Boicmr. mik., 1981.

16. ®enrke M. Xumudeckue peakiuu moaumepon. M.: Xumus, 1989.

17. Ilnats H.A., BacunseB A.E. ®u3nonornuecku akTuBHbIE ToiuMephl. M.: Xumusi, 1986.

18. ITnat> H.A. Makpomonekynsipublie peakiuu. M.: Xumus, 1977.

19. Usanues C.C. PagukanpHas nonumepusanus. JI. Xumus, 1985.

20. I'yns B.E., KynezneB B.H. Crpykrypa U MexaHudeckue cBoOWCTBa moiaumepoB. M.: Beicun. mik.,
1979.

21. baprenes .M. IIpounocTs u paspyuieHue nonumepon. M.: Xumus, 1984.

22. Byanepnux b. ®usnka makpomorekyn. M.: Mup, 1978.

23. Yopa . Mexanndeckue CBOWCTBa TBEPAbIX NMOIUMepoB. M.: Xumus, 1974.

24. T'oposckuii FO.K. Terumodusuka nomumepos. M.: Xumus, 1983.

25. Bunorpanos I'.B., Mankun A.5. Peonorust monmumepos. M.: Xumus, 1977.

26. Hunbcen JI. Mexanuueckue cBOMCTBA MOJIMMEPOB U TIOJIMMEPHBIX KOMITO3UIHiA. M.: Xumus. 1978.
27. KynesneB B.H. Cmecu nomumepoB. M.: Xumus, 1980.

28. Kupees B.B. Beicokomornekymsipabie coeuaenus. M.: Beicmr. mk., 1992.

29. Mopasgen I'. Makpomosekysnsl B pactBope. M.: Mup, 1987.

30. T'yme B.E., KynesneB B.H. Ctpykrypa m MexaHWYeCKHe CBOMCTBa mojauMmepoB. M.: Beicmr. mmik.,
1979.

31. Bunorpanos I'.B., Mankun A.S. Peonorus nomumepos. M.: Xumus, 1977.

5.2. MeToanyeckue pa3padoTku
1. Cysoposa A.U., Tiokosa U.C., Capponon A.Il., Anamona JI.B. BeicokoMoieKyIsipHbIE COETUHEHUS.

JlabopaTopHbIil MPaKTUKYM JUIS CTYACHTOB XMMHYECKOTO (akynbrera. ExaTepuHOypr, W3IaTeNbCTBO
Ypansckoro ynusepcutera, 2004.

5.3.IIporpammHoe o0ecnieyeHmne
1. Microsoft office (Word, Excel, Power point);
2. Adobe Reader X
3. ChemOffice 2010
4. Isis Draw (Version 2.5)
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5. Mercury (Version 2.4.5)

6. AutoDock (Version 1.5)

7. MestReNova (Version 6.0.2)
8. Open Babel (Version 2.3.1)
9. Avogadro (Version 1.0.3)
10. RasMol (Version 2.7.5.2)
11. Jmol (Version 12.0.45)

5.4. Ba3bl JAAHHBbIX, I/IH(l)OpMaIII/IOHHO-CI[paBO‘lHLIe H IMOUCKOBbIC CUCTEMbI

. ScienceDirect: http://www.sciencedirect.com;

. Web of Science: http://apps.webofknowledge.com;

. Scopus: http://www.scopus.com;

. Reaxys: http://reaxys.com;

. SciFinder https://scifinder.cas.org

. Espacenet https://ru.espacenet.com

. PUHI] https://www.elibrary.ru

. ITouckogas cuctema EBSCO Discovery Service http://lib.urfu.ru/course/view.php?id=141;
. @enepanbHbIi HHCTUTYT NPOMBIIIICHHOH coOcTBeHHOCTH http://www1.fips.ru;

O©ooO~NOoO Ok WNBEF

5.5.25ekTpoHHBIe 00pa3oBaTebHbIE PecypChl

1. 3oHanbHas Hay4Has Oubmoteka http://lib.urfu.ru;

2. Karanoru 6ubmmorexu http://lib.urfu.ru/course/view.php?id=76;

3. DiexTpoHHbIi Kataior http://opac.urfu.ru;

4. DnekrpoHHo-OubOMoTeunbie cuctemb http://lib.urfu.ru/mod/resource/view.php?id=2330;
5. DiekTpoHHbIE pecypchl cBoOoaHOrO Moctyma hitp:/lib.urfu.ru/course/view.php?id=75;

6. DnekTpoHHbIe pecypcesl o noanucke http:/lib.urfu.ru/mod/data/view.php?id=1379.

6. MATEPUAJIBHO-TEXHUYECKOE OBECHEYEHHME JUCHUIIJIMHBI

Caenenusi 00 OCHAINIEHHOCTH TUCHUILIHHBI CHIENUATU3HPOBAHHBIM H JIA0OPATOPHBIM
o0opynoBaHneM

VYpanbckuil ¢enepanbHbIi YHUBEPCUTET HMMEET CIEeLUalbHbIe MOMEIIEHHUs JIs MPOBEICHUS
3aHATUNA JIEKUMOHHOTO THIMA, 3aHSATUA CEMUHApCKOrOo THUIA, TPYIINOBBIX M WHJIMBUIYaJbHBIX
KOHCYJIbTAallMi, TEKYIIEro KOHTPOJS M IPOMEKYTOYHOM AaTTeCTallud, a TaKKe IOMEIIEHUs s
CaMOCTOSITENIbHOM paboThl M TMOMEIIEHUs JUIsl XpaHEHHs M NPOPHIAKTUYECKOTO OOCITYKMBaHUS
obopynoBanus. CreuuaibHble TOMEIIEHUS YKOMIUIEKTOBAHbBl CHELHMAIM3HMPOBAHHOM Mebenbio U
TEXHUYECKUMH CpPEJICTBaMU OOydYeHUs, CIyKallUMH JUIsl TpeACTaBlieHHs HWHGopMaluu OO0NbIION
ayUTOPHH.

Vpansckuii (denepanbHbIi YHUBEPCUTET HMEET MaTepUATbHO-TEXHUYECKOE O0OecIeueHue,
HE00X0AMMOE JJIsl peau3alii HporpaMMbl aclHMpaHTYphl, OOECleUYeHUs AUCHUILIMH (Moaynei),
HAy4YHO-HCCIIEI0BATENIbCKOW pabdOThl U NMPAKTUK, B COOTBETCTBUU C TPEOOBaHUSMH K MaTepHUaIbHO-
TEXHUYECKOMY U Y4eOHO-METOANYECKOMY 00eCIeUeHUI0 HAIIPaBIEHHOCTH MTPOTPaMMBI.
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