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Mporpammy aucumnnuHbl paspabotan(a)(vn) aoueHT, K.H. Tyapwuii E.B. Kacbenpa
BbICOKOMOJEKYNSAPHbBIX U 3IEMEHTOOPraHNYeCKNX COeANHEHNA XNMUYECKUA NHCTUTYT M. A.M.
Bytneposa , EVTudrij@kpfu.ru

1. Uenn ocBOEHNS AUCLUMINHBI

LlensiMn ocBoeHMs oncUMnInHbl (Moaynst) oM3nKo-XMIUS MONMMEPOB SIBASIIOTCS: N3YYeHne
PUBNKO-XMMUYECKUX XapaKTEPUCTUK BbICOKOMONEKYNSIPHbBIX COEANHEHWIA C MOCNEaYOWMNM
NPaKTUYECKUM NPUMEHEHNEM MONYYEHHbIX 3HAHWI AN CUHTE3a NOIMMEPOB ONpPeaenEHHON
CTPYKTYpbI C 3apaHee CnporHO3npoBaHHbLIMI CBONCTBAMM

2. MecTO AMCUMUNNUHBI B CTPYKTYype OCHOBHOM 06pa3oBaTtefibHOM NPOrpammbl BbICLLETO
npocpeccuoHanbLHOro o6pasoBaHus

HaHHas yyebHas ancumnnvHa sknoyveHa B pasgen " 51.B.0B.9 OucumnavHbl (Mogynm)" OCHOBHOW
obpasosaTtenbHol nporpammbl 04.03.01 Xumursa n OTHOCUTCS K AUCLMMNIMHAM MO BbiIOOpy.
OcBauBaetcs Ha 4 kypce, 8 ceMecTp.

ducunnnmHa 'Prn3nko-xmMmns BbICOKOMONEKYNSIPHbIX COeANHEHUIA' OTHOCUTCS K BapnaTyBHOWN YacTu
6noka aucumnnnuH b1 (kypc no BbIbopy). STOT Kypc paccymnTaH Ha rnybokoe nlyveHme npoLeccos,
XapakTepHbIX 415 NOMUMEPHbBIX CUCTEM C TOYKM 3PEHNS NX PUIMKO-XUMNYECKUX CBONCTB. [JaHHbIN
KypC paclmpsaeT nony4yeHHble paHee CTyAeHTaMu 3HaHNSa No opraHnyeckom, ons3nyeckom XmmMmmn u
KYpPCY CTPOEHWS BELECTBA MPUMEHSIS MX 3aKOHbI MPU pacCMOTpeHMN Bonee CNoXHbIX NOMMMEPHbIX
CUCTEM U NX CpaBHEHUWN CO CBONCTBAMWN HU3KOMONEKYNSAPHbBIX COeANHEHWUI C Lienblo onpeneneHns
MECTOMOJIOXEHUS NMONMMEPHBIX CUCTEM CPean BCEro MHoroobpasusi MaTepuarnos.

3. KomneteHuuu obyyarowierocs, hopMmpyemble B pe3ynbTate 0CBOEHUS OUCLUM/INHDI
/mopyns

B pesynbTate 0CBOEHUS AMCLMNANHBI (QOPMUPYIOTCS CNeayoWwme KOMNEeTEHUNN:

PacwuncpoBka

Lincpp komnereHuyu npuobpeTaeMor KoMNeTeHLUN
OK-6 CrNocobHOCTb paboTaTtb B KONNEKTMBE, TONEPAHTHO
(0bLweKkynbTypHbIE BOCMPWHMMATb coLManbHble, 3THNYECKNE, KOHODECCUOHANbHbIE
KOMMEeTeHLMN) N KyNbTypHbIE pasnunyms
OK-7
(0blWeKynbTypHbIE CnocobHOCTb K caMoopraHmnsaumm n camoobpasoBaHunto
KOMMeTeHuun)
OlK-1 CMOCOBHOCTb MCMONb30BaTb MONy4YEeHHblE 3HAHNS
(npodbeccuoHanbHble TEOPETNYECKMX OCHOB (PyHOAMEHTANbHbIX Pa3aenoB XMMUKU Npu
KOMMEeTeHLMW) peLeHnn NpodeccrmoHanbHbIX 3anad
OrK-3 CNocoBHOCTb MCMOMb30BaTb OCHOBHbLIE 3AKOHbI
(npodbeccuoHanbHble €CTECTBEHHOHAY4HbIX AUCUUMINH B NPOdECCUOHANbHO
KOMMEeTeHLW) 0esiTeNlbHOCTU
nK-3
(npodbeccuoHanbHble BnafeHne CUCTEMON oyHOaMEHTaNbHbIX XMMUYECKUX MOHATWIA
KOMMeTeHuunn)

B pesynbrate 0CBOEHUS OUCUUMINHBLI CTYOEHT:
1. DONXEH 3HaTb:

0COBEHHOCTHU CTPOEHNSA BbICOKOMONEKYNAPHbBIX COEOUHEHUI N UX OT/INYME OT HU3KOMONEKYNSAPHbIX,
PU3NKO-XMMNYECKNE CBONCTBA MNOIMMEPOB U UX CBA3U C peakLMOHHOM CNoCcobHOCTbIO
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2. DONTXEH yMeTb:

MPOrHO3MpPOBaTh PU3NKO-XUMUYECKNE CBONCTBA NMOMMMEPHbLIX CUCTEM B 3aBUCUMOCTM OT UX
CTPOEHWS, pa3nmyatb 1 ONpeaensiTb OCHOBHblE 0COOEHHOCTY CYLLECTBYIOLNX COUINYECKMX
COCTOSIHWIA BBICOKOMOMNEKYNAPHbIX COEAMHEHWNIA, OTINYaTb CBOCTBA NONMMEPOB OT
HW3KOMONEKYNSPHBIX COEANHEHWIA

3. 0ONXeH BnageTb:

HaBblkaMu paboTbl CO CMPABOYHBLIMY OAHHBIMU U PU3MKO-XUMUYECKMMU XapaKTepUCTKamm
NONMMEPHbIX MaTepunanos, HaBbIKaMU aHann3a, NPOrHo3MPOBaHUS CBOACTB U3y4aeMoro unm
CVIHTE3UPYEMOro nonnMepa 1 onpeaeneHnst ero NPakTUYecKon 1 NPOMBbIWIEHHOW 3HAYNMOCTU

4. NONXEeH JEeMOHCTPMPOBaTb CNOCOOHOCTb 1 FOTOBHOCTb:

K NTPUMEHEHUIO NONMYYEHHbIX 3HaHWUNM B npakTn4ecknx uensax gnyg ycosepueHCTBoOBaHNA CBOWCTB 1"
MEeTOO0B MNMOJlydeHNA paHee N3BECTHbIX MOIMMEPHbIX CUCTEM N paspaGOTKe MHHOBAUMOHHbLIX METOO0B
CNHTE3a BbICOKOMONEKYNAHbIX COoeOuHEeHNn ¢ npakTn4eckn noJsie3HbiMn CBOWCTBaMM

4. CTpyKTypa u conepxaHve oUCLUNAUHBLI/ Moayns
Obwas TpyooemMKoCTb AMCLUMMNANHBI COCTaBnsieT 3 3a4eTHbIX(ble) eanHuu(bl) 108 yaca(os).
dopma NPOMEXYTOYHOro KOHTPONS AUCLMMANHBI 3a4eT B 8 cemecTpe.

CyMMapHo no AMcumnanHe MoxHo nony4ntb 100 6anno., U3 HMX Tekylwas paboTta oueHmBaeTcs B 50
6anno., ntorosas popma KoHTpons - B 50 6annos. MnHMManbHoe KONM4YecTBO Anst AOMnycka K 3a4eTy
28 6annos.

86 6annos 1 6onee - "oTANYHO" (OTN.);

71-85 6annos - "xopowo" (xop.);

55-70 6annos - "ynoBneTBOpUTENBHO" (YAO0B.);

54 6anna n MeHee - "HeyIOBNETBOPUTENBHO" (Heyn.).

4.1 CTpyKTypa 1 coamepXxaHue ayauTopHon paboTbl N0 AUCLMUNNINHE/ MOAYIO
TemaTnyecknn nnaH gUCLUUNIUHbI/MOAYNS

Buabl 1 yacbl
Paagen ayauTopHOM paborThbl,
Henens WX TPYA0EMKOCTb Tekywue copmbl
N .D.Vllt\:nL‘l.)VJIll'lyr,I.II;HbI/ CemecTp|, oot pa (B uacax) KOHTpONS
Nekumu MpakTnueckmnellabopatopHblie
3aHATUSA pabotbi

Tema 1. Uenu n 3apayn

1 douauko-xumun BMC, 8 1 5 0 0 Hunckyccusa
" [Knaccugomnkauuns
nonmnmMmepos
Tema 2. Victopus
a3BUTNSA HAY4YHbIX

2. P ! 2 2

npencTaBneHnin o 8 0 0

MakpoMornekysne
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Paspen
AducunnnuHol/
Moayns

CemecTp

Henens
cemecTtpa

Buabl n yachbl

ayauTOpHOM p

abortbl,

MX TPYAO0EMKOCTb
(B yacax)

Tekywime coopmbl
KOHTpOns

Nekuunn

MpakTnyeckue
3aHATUSA

paborbl

NabopaTopHbie

Tewma 3. lNoHdaTHE
HaAMONEKYNAPHOWA
CTPYKTYpbl, BUAbI
HaOMONEKYNAPHbIX
CTPYKTYp NONMMEPOB B
pasnun4yHbIX pasoBbIxX
COCTOSIHUSX

NMucbMeHHas
paboTta

Tema 4.
HanomonekynsipHas

. [CTPYKTYpa

KPUCTaNNM3yLWNXCS
nonvMMepoB

Tema 5.
HanomonekynspHas
CTPYKTYpa aMOPOHbIX
nonMMepoB

NMncbMeHHas
paboTta

Tema 6. MNoHsiTHE 06
arperatHom 1 ¢pa3oBoM
o13nYEeCKOM COCTOSAHUMN

KoHTtponbHas
paboTta

Tema 7. AMopgoHOe
ha3oBoOe COCTOSIHUE
nonnMMepos
(BbICOKO3MaCTUYECKOE)

Konnoksunym

Tema 8.

. |CteknoobpasHoe

COCTOsSAHME NMonnMepos

Tema 9. lNoHsaTHE
BbIHY>XJE€HHOW

. |[anacTmnyeckon

nedgoopmaumn
amMopgoHbIX MoNMMepoBs

Hwnckyccusa

10.

Tema 10.
Basko-Tekyyee
aMOpPJOHOE COCTOSAHME.
[MoHsTME BA3KOCTHU
nonnMMepoB

10

Huckyccusa

11

Tema 11.

.|Kpuctannuyeckoe

COCTOsAHKME NnoNinMepos

11

KoHTponbHas
paboTta

12

Tema 12.
MexaHunyeckas

"INPOYHOCTb U CTPYKTYpa

nonMMepoB

12

NncbmeHHas
paboTta

13.

Tema 13.
MnacTndpmkauns
nonnMMepos, BANSIHE
nnactTugoukKaTopos

13

Hunckyccusa

KETPOHHBH
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Buabl v yachbl
Pasgen ayauTopHOM paboThbl,
UX TPpyooOEeMKOCTb
N ,D,ulc\:nuunnunbll CemecTp czz‘g‘g?:a ‘()g yacax) TeK‘.’(L::Tiﬁgprl
oAyns Nek ImI'IpaKTW-lecm/leJ1a60pa1'op|-||>|e
u 3aHATUA pa60TbI
Tema 14. CtapeHue n [MucbMeHHas
14.|cTabunmsauus 8 14 2 0 0 paboTta
NnofMMepoB.
Tema 15. Bugpl
15',D.eCprKLI,I/II/I BMC 8 15 2 0 0
Tema 16. Obnactu HayuHbiit
NPUMEHeHns
16. BbICOKOMONEKYNSAPHbIX 8 16 4 0 0 Aoknan
CoeNHEHNN.
Tema 17. PacTteopbl
17.|BbICOKOMONEKYNAPHbIX 8 17 2 0 0
coeauHeHnn. BA3kocCTb.
Tema 18.
18.|{[MonnanekTponnThl. 8 18 2 0 0 Hvckycens
NoHoOOMEHHbIE CMONbI
Hay4Hbil
Tema 19. Passutune
19. xummn BMC B 21 Beke 8 19 2 0 0 Aoknan
Tema . NIToroeas 3avet
doopma KOHTpons 8 0 0 0
Ntoro 42 0 0

4.2 CopepXxaHue ONCLUMIUHDI
Tema 1. Uenun n 3apaun cpnsuko-xumum BMC, knaccucpmkaumusa nonumepos
NeKUuMoHHoe 3aHsiThe (2 yaca(os)):

BeepneHue B kypc ¢omaunko-xummum BMC. CoBpeMeHHble nNpeacTasneHns 06 0CHOBaxX CTPOEHUS
nonnumepos. Knaccudpukaums (ctapas knaccugoukaums no HasHa4yeHMo 1 CoBpeMeHHas
Knaccugomkaums no XMMm4eckomy cTpoeHunio). MonekynsipHas macca u MonekynsipHo-MaccoBoe
pacnpegneneHne nonnmepos. KoHdurypaums makpomonekyn. KoHtpopmauus Makpomonekyn.
MMBKOCTb Llenu 1 chakTopbl, onpenensiowme rmbkocTb Lenu.

Tema 2. UcTopusa pa3BuTusi Hay4HbIX NpeacTaBleHUin 0 MaKkpoMorneKkyne
JNIeKLMOHHOe 3aHsiTne (2 4aca(oB)):

NcTopust pasBmTns HaydHbIX NpeacTaBneHnii o Makpomonekyne. OTkpbiTus B obnactu cuHtesa BMC
B XIX Beke. Bknag poccuMnCcKmX y4eHbIx B passutue xmmmm nonnmepos. OTKpbITUE peakuunm
nonukoHgeHcauuun. Pabotol I. WrayonHrepa (nonyy4un B 1953 r. 3a uukn paboT no nonmmepam
HobeneBckyto npemunto) No MakpomonekynspHon Teopun . Bknag wkonbl B.A. KapruHa B
nccnenoBaHne U3NKO-XMMMUYECKMX MPOLLECCOB NONTMMEPOB.

Tema 3. NMoHsATME HaAMONEKYNSAPHOW CTPYKTYPbI, BUAbI HAAMONEKYNSPHbIX CTPYKTYP
NoNMEpPOB B Pa3/iIyHbIX Pa30BbIX COCTOSHUSAX

JNleKLLMOHHOe 3aHsiTue (2 4aca(os)):

HanomonekynspHas cTpykTypa nonumepos. [oHATMe HaaMONeKynapHOW CTPYKTYpPbl, BUAbI
HaOMONEKYNSPHbIX CTPYKTYP MNONMMEPOB B Pa3NNYHbIX pa30BbIX COCTOSHUAX. PakTopbl, BIUSOWME
Ha MakKpoKoHdopMaLmio Lenu. JlamensipHble MOHOKpUCTanbl. PrbpunsipHble MOHOKPUCTaNNbI.
CopeponuTbl. MI3otepmnyeckme kpuctannsl. MNnykpucrtannnyeckme obpasoaHns.CoBpeMeEHHblE
MeTonabl uccnenoBaHns CTPYKTYpbl MOAMMEPOB (ONTUYECKAs MUKPOCKOMUS, 9NEKTPOHHAs
MUKPOCKOMWS, PEHTITEHOCTPYKTYPHbIA aHann3, aneKTpoHorpagoms, HeMTPoHorpagus, paccesHme
NoNsipN30BaHHOrO cBeTa Nog ManbiM Yriom)

Tema 4. HagmonekynsipHasi CTPYKTypa KpUCTa/yIn3YIOLLUXCS NONIMMEPOB

KETPOHHBH
B_EPCHTET

AHATTAMECKAR CrCTEMA KPY
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NeKUuMoHHoe 3aHsiThe (2 yaca(os)):

HanomonekynspHas CTpyKTypa KpUCcTanimayowmnxcs nonumepos. Kpuctannorpadguyeckas syerka -
NEePBUYHbBIV 3NEMEHT CTPYKTYpbl N0OOro kpuctanamyeckoro nonumepa. MoHokpucTannsbi.
MoBepxHOCTU CknagpiBaHMS B NONUMEPHbIX KpucTannax. CTpykTypHble 06pa3oBaHns Tuna
"wnw-ke6ab". [JomeHbl. OpMEHTUPOBAHHOE COCTOSHNE MONMMEPOB.

Tema 5. HapmonekynsipHasi CTPyKTypa aMopcpHbIX NOMMEPOB
JIeKLMOHHOe 3aHsiTne (2 4aca(oB)):

HanomMonekynsapHas CTpykTypa aMopHbIX NONnMMepoB. PasnnyHble aneMeHTbl ynopsa04eHHOro
pacnonoXeHst MakpoMOJeKkyn 1 UX CerMeHToB. Knaccmgumkaumsa MexmonekynsapHbix cui.
MonekynsipHble knybku. PnykTyaumMoHHas cetka. punbpunsapHas cTpykTypa
aMOPGOHOKPUCTANNNYECKNX COEANHEHWIA B OPUEHTUPOBAHHOM COCTOSHMMW. CTPYKTYpa aMOPgoHbIX
obnacTteit MuKpounbpunn

Tema 6. NoHsATME 06 arperatTHOM 1 (pa30BOM (PU3NYECKOM COCTOSTHUM
JNIeKLMOHHoe 3aHsiTue (4 4yaca(os)):

MoHsiTHe 06 arperaTHOM, Oa30BOM U PM3NYECKOM COCTOSIHUW. ArperaTHble 1 0a30Bble COCTOSHUS
BewecTB. Pas3oBble nepexobl. OCOBEHHOCTM YNOPSA04YEHHOrO COCTOSHUS NONUMEPOB.
Kpuctannusaums n cteknosaHne nonumepos. drsnyeckne CoCToSHNUS aMOPMPHbIX NONNMEPOB.

Tema 7. AMopcpHOe ha3oBoe COCTOsIHUE NONMUMEpPOB (BbICOKO3/1aCTU4YeCcKoe)
JIeKLMOHHOe 3aHsiTue (2 4aca(oB)):

Bbicokoanactnyeckoe coctosiHue nonmmepos. Baskoynpyrue tena. Boicokoanactnyeckas
nedopmaums. OnacTUYHOCTb MOeanbHOro N peanbHOro Kay4yykos. PenakcaumoHHas npupoaa
BbICOKO3MaCTUYHOCTN. PenakcaumoHHble npouecchbl. CKOPOCTb Pa3BUTUS BLICOKOSNACTUYECKON
nedopmaunn. Penakcaums HanpsxxeHus. [lonsyd4ectb NOANMEPHbIX MaTeEPUanos.

Tema 8. Cteknoobpa3Hoe COCTOSIHME NONIMMEpPOB
JNleKLMoHHoe 3aHsiTne (2 4yaca(oB)):

MoHsiITUe cTeknoobpasHOro COCTOSHMSA NONMMEPOB. PenakcaumnoHHbIin xapakTep npolecca
cTeknoBsaHug. MexaHuam cTeknosaHus. TemnepaTtypa CTeknoBaHNs aMOPoHbIX NONMEPOB U
cnocobbl ee onpeneneHns. akTopbl, BAMsSOWMe Ha TeMnepaTtypy cTeknoBaHus. MexaHumyeckoe
CTeKnoBaHue.

Tema 9. NoHATUE BbIHYXAEeHHOW anacTuyeckon aedoopmaLimm amopdoHbIX NOUMEpPOB
neKuMnoHHoe 3aHsiTne (2 yaca(os)):

MoHsATNE BbIHYXAEHHOW 3N1acTUYecKolr aedpopmanm aMopdHbIX NOAMMEpPOB.
BbIHy>XneHHoanacTnyeckas aegopmaums cteknoobpasHbix aMOpgoHbIX MONMMEPOB. TeMnepatypHas
3aBNCMMOCTb Mpefena BblHy>XAEeHHON 3nacTMYHOCTW. TemnepaTtypa XpynkocTu.

Tema 10. Basko-tekydyee amopcgpHoe coctosiHue. NoHsATUe BA3KOCTU NONMMEPOB
JNleKLMOHHOe 3aHsiTne (2 4yaca(oB)):

Bsizko-Teky4ee aMopgoHoe cocTosiHue. [MoHsTUE BA3KOCTU NonmMepoB. OCHOBHbIE MOHSATUS
peonorun. Tunbl PeonorMyeckoro NoBeaeHNs NonMMepoB. TemnepaTypa TeKy4ecTu 1 gakTopbl,
BAMSIIOWME HA TeMnepaTtypy TekydyecTu. KpmBasi Te4eHNs 1 aHoManmm Bs3KOCTU. 0COBEHHOCT
Te4yeHns nonuMepoB. PakTopbl, BIMSOWME HA BA3KOCTb NMOMMMEPOB.

Tema 11. Kpucrannmyeckoe cocTosiHMe nonmmepos
NeKLuMoHHoe 3aHsiThe (2 yaca(os)):

Kpl/ICTaHJ'II/I‘-IeCKOG COCTOAHKME NONNMEpPOB. CnocobHocTb nonnMepos K Kpuctannnsauun. KnHetnka
N MEXaHU3M Kpuctannmlaunn. lMnaBneHne Kpuctannos. TepMOMexaqueCKme cBowcTBa
Kpuctaninyeckmx noamMmepos. CDaKTopr, BNMAKOWME HA TeMnepartypy nnasneHns.
,D.eCpOpMaLI,I/IOHHbIe cBowncTBa Kpuctaninyeckmnx nonmmepos.

Tema 12. MexaHn4yeckasi MPOYHOCTb U CTPYKTYpa NONIMMEpoB
JIeKLMOHHOe 3aHsiTne (2 4yaca(os)):

MexaHnyeckas MPOYHOCTb U CTPYKTypa NONMMEPOB. 3aBUCUMOCTb MEXAHNYECKNX CBOWCTB
NMONMMEPOB 3aBUCHAT OT CTPYKTYPHbIX MOANdMKaLUnin NoONMMepoB. BnnsHne opneHTMpoBaHHOro
COCTOSIHUS MONUMEPOB HA MEXaHMYECKYIO MPOYHOCTb. BnmsHMe 4acToThl CEeTKU Ha MexaHuveckme
cBoWcTBa NonuMepos. BnnsHve HanonHWTenem Ha MexaHnyeckme CBoMCcTBa NonmMMepos.

KTPOHHEBH
B_EPCHTET

AHATTAMECKAR CrCTEMA KPY
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Tema 13. MNnacTtucukaumsa nonMmepos, BIUSHME NnacTudouKaTtopos
JIeKLMOHHOe 3aHsiTne (2 4aca(oB)):

MnacTtndomkaums nonumepos. MexaHnam nnacTugukaummn. BnmsHmue nnactmdorkaTopos Ha
TemnepaTypy CTEKNI0BaHNSA 1 TeKy4ecTb nonuMepoB. COBMECTUMOCTb NAacTUGUKATOPOB C
nonuMmepamu. BnusiHme nnactngoukatopoB Ha MexaHU4Yeckmne CBOCTBa NonvMmepos. Teopum
nnactudprkaunn. BnusiHne nnactngoukatopos Ha AM3NeKTpuYecknue CBoMCcTBa nonnMepos. BansiHne
CTPOEHMst MONeKyN nnacTugomkaTopa, ux pasmepa 1 oopMbl Ha NnacTMuUMpytolwee AeicTBIE.

Tema 14. CtapeHue 1 ctabunusaums NnonMMepos.
JNeKuMoHHoe 3aHsiTne (2 4yaca(os)):

CrapeHuve n ctabunmaaums NnonmMepoB. TeXHONOrns nepepaboTkn NONMMEPOB. XMUYECKME
npoLecchl, NPMBOAsSILNE K paspyweHnto nonnumepa. ectpykums, okucneHme, CTpykTypupoBaHune
nonumepoB.aecTpykums. Ctabunmsaums NnonMmMepos.

Tema 15. Bugbl gectpykuum BMC
JNIeKLMOHHOe 3aHsiTne (2 4yaca(oB)):

Buabl gectpykumm BMC. Tepmuyeckas gectpykums. [eicTerne BbICOKMX TeMneparyp.
TepMocTonkocTb Nonmmepos. MexaHunyeckasa gectpykums. dotoxmmMmyeckas oeCTpyKUus.
XvMmnyeckasa gectpykuus. 'maponus, aumnonns, aMMHonn3

Tema 16. O6nacTv npuMeHeHUs BbICOKOMOEKY/NSIPHbIX COeAUHEHUH.

JNeKuMoHHoe 3aHsiTne (4 4yaca(os)):

ObnacTi NpUMeHeEHUs BLICOKOMONEKYNSAPHbIX COeanHEHWIA. [nacTku. Snactomepsbl. BonokHa.
TexHonorus nepepaboTkn (kanaHopoBaHue, NMMTbe B (OOPME, OTNIMBKA MIEHOK, NMMTbE NOL
NaBneHneM, NHEBMOOPMUPOBaHME, SKCTPY3ns, OOPMUPOBAHNE NMCTOBbIX TEPMOMNIACTOB,
BCMEHUBaHWe, apMUpPOBaHNe,NpsaeHNe BOIOKOH).

Tema 17. PacTBOpPbI BbICOKOMOJIEKYSIPHBIX COe AUHEHUWN. BA3KOCTb.

neKuMnoHHoe 3aHsiThe (2 yaca(os)):

PaCTBOpr BblICOKOMOJTEKYNAPHbIX coeauHeHun. Ba3kocCTb. PaCTBOpeHI/Ie nonnMepos. NcTuHHbIE
pacTteopbl NONNMMEPOB. TepMO,EI,VIHaMI/IKa pacTBopeHnsa nonnmMepos. OcobeHHoCcTU Ha6yxaH|/|9| "
pacTBopeHns NonMMepoB. dakTopbl, onpenenslme pacTtsopeHne n Ha6yxaHV|e nonMMepos.
daszoBble paBHOBeCuKe nosinMep-pacTBoOpPUTENb. PasbaBneHHble pacTtBopbl MNONMMEPOB.
KOHLl,eHTpVIpOBaHHbIe pacTBOpPbI NMOJINMEPOB.

Tema 18. MonnanekTponutbl. NOHOOOMEHHbIE CMONbI
JNleKLMoHHoe 3aHsiTne (2 4aca(oB)):

Monunanektponutbl. IoHOOOMeHHbIE cMonbl. CBOMCTBA NONN3INEKTPONUTOB. IOHM3AUMOHHbIE
cBoiicTBa nonnanekTponutoB. OCOBEHHOCTM rMAPOANHAMUYECKX CBONCTB MOMN3NEKTPONNTOB.
Monnamdoonutbl. IOHHOOOMEHHbIE CMONbI (MOHWTBI). OCHOBHbIE (PU3MKO-XUMUYECKME
3aKOHOMEPHOCTN MOHHOro ObMeHa.

Tema 19. Passutmne xumun BMC B 21 Beke
NeKuMnoHHoe 3aHsiThe (2 yaca(os)):

Passutne xumnn BMC B 21 Beke. [NepcnekTusbl passuTns XMMmnn BbICOKOMONEKYNSAPHbBIX
coeanHeHuin B Oyaoywem. TeHoeHumn. Bruopasnaratowmecs nonmmepsl. 5e30TxoaHbIE TEXHONOrK.
Hobenesckue npemnm Mupa B 061actu XMmMmm nNonMmMepos.

4.3 CTpyKTypa 1 copepXxaHume caMOCTOSATe/IbHOM paboTbl AUCLMMIUHBI (MOLYNSA)

Buabi
N Pasnen Cemectp Hepens | camocTosiTensHon [TpyA0eMKOCTb ;ﬂ%ﬁ:;ﬁ?:;ﬁﬂg;
AducumnnuHel cemecTpa paborthbl (B yacax) pa6oTb
CTYAEHTOB
norToeka K
Tema 1. Uenun n 3apayn Aunckyccum,
1 douauko-xumuun BMC, 8 1 CaMOCTOSATENbHO4
" [knaccungomnkaums paccmoTpeHmne
nonnmepos BOMPOCOB An4
KTPOHHBL H
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AUCKYCCUM

4 aunckyccus

PeructpaunoHHbili Homep 732717 T EETPoHHBH
CrtpaHvua 9 us 17. Il YHHBEPCHTET

VS OFMALIMOHHD AHATKTAHECHAR CHICTEMA kb



Mporpamma ancumninHbl "MrU3MKO-XUMUS BbICOKOMONEKYNSAPHbIX coeanHerunin’; 04.03.01 Xumns; poueHT, K.H. Tyopwi E.B.

Crtpanvua 10 n3 17.

Buabl
N Paspen Cemect Hepens | camocTosiTensHon [TpyAo0eMKOCTb g;?ﬂg:;:?:;gﬂg;
AducumnnuHbl pcemecrpa paborthbl (B yacax) 260TbI
CTYyAOEeHTOB P
Tema 3. NoHsaTne
HaOMONEeKynspHom
CTPYKTYpbl, BUAbI noaroToska K
3. [HaoMONEeKynApHbIX 8 3  |nnCbMeHHOM 4 nggth/lSHHaﬂ
CTPYKTYp NONMMEPOB B paboTte P
pasnnyHbIX oas3oBbIX
COCTOSIHUSX
Tema 5.
5 HagMmonekynspHas 8 5 Ea'gL;Te?_lBHKng 4 NMCbMEHHas
" |CTPYKTypa aMOpdoHbIX aboTe paboTa
nonMmMepoB P
Tema 6. NoHsATME 06 NOLrOTOBKA K
6. [ArPeraTHoMm un ¢oa3oBOM 8 6 KOHTPOMBHOA 4 KOHTpO/NbHas
" |dom3unyeckom TOSAHUMN
PU3NYECKOM COCTO pabote paboTta
Tema 7. AMopgoHOe
a30B0Oe COCTOsHME noaroToBka K
7.1®
nonMmMepoB 8 / KONNOKBUYMY 4 KONNOKBIYM
(BbICOKO3NACTNYECKOE)
Tema 9. NoHaTne zag;oggaﬁa 5
BbIHY X AEGHHOM caMo)éToméanoe
9. |[anactnyeckom 8 9 4 Anckyccus
n3yyeHme
AecopmaLmy BONPOCOB ANns
M HbIX NONMMEPOB
amopep onmmepo anckyccum
Tewma 10. Eﬁg;ogga';a K
Bsisko-Tey4ee CaMO)(/iTOFIT,eJ'IbHOG
10.|amopdoHOe cocTosHMe. 8 10 N3VUeHme 4 aunckyccus
[MoHATME BA3KOCTH y
NONAMEPOB BOMPOCOB A4
ANCKyccun
Tema 11. NnoAaroToBka K
11.|[Kpucrannnyeckoe 8 11 [KOHTPOSIbHOWA 4 Kc;ggr;ganaﬂ
COCTOSIHVE NONIMMEPOB pabote P
Tema 12. noaroToBka K
12 MexaHun4yeckas 8 12 [nchMeHHo 4 NUCbMEHHas
"INPOYHOCTb U CTPYKTYpa aboTe paboTta
MONMMEpPOB P
noaroToska K
Tema 13. AncKyccun,
Mnactmndomkauus CaMOCTOSATENbHOE
13. NONMMEpPOB, BAUSHUE 8 13 n3yyeHme 4 Anckycens
nnacTnukaTopos BOMNPOCOB ANns
anckyccum
Tema 14. CtapeHue n noaroToBka K
14.|cTabunnsaums 8 14 |NMNCbMEHHON 4 nggzh::HHaﬂ
NONMMEpPOB. paboTte P
Tema 15. Buanbl rnoaroToska JomalHee
15. necTpykum BMC 8 15 |nomawHero 4 sananHme
y 3anaHus
PeructpaumnoHHbIin Homep 732717 OBAEKTPOHHEH
Bl VHUBEPCHTET
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Buabl
Hepens | camocTosiTensHon [TpyAo0eMKOCTb
ceMecTpa paboTbl (B yacax)
CTyOEeHTOB
nowuck
nutepartypsbl Nno
Tema 16. Obnactu COOTBETCTBYIOLNM
16.[TPVMEHEHNS 8 16 |T€MaMm [oknanos 6
BbICOKOMONEKYNSAPHbIX CaMOCTOATENbHOS
COoeVNHEHUN. HanucaHue u
odhopmneHne
0oKnanos

NoAroToBka kK
LMCKYCCUN,
CaMOCTOATENbHOE
n3yyeHne
BOMPOCOB ONst
LNCKYCCUM

nomck
nutTeparypbl nNo
COOTBETCTBYOLNM
19 Tema 19. Passutue 8 19 Temam 0oknagos 6
‘xummn BMC B 21 Beke CaMOCTOSATENbHOE
HanucaHue n
ohopmneHne
JoKnanoB

NTtoro 66

dDopMbl KOHTPONSA
CaMOCTOATENIbHOMN
pabortbl

N Paspen

OucumnnuHbl CemecTp

Hay‘-leIIZ aoknan

Tema 18.
18.|[MonnanekTponuTbl. 8 18
loHOOOMEHHbIe CMOnbI

6 ANCKyccus

Hay4HbI ooknag,

5. O6pasoBarenbHble TEXHONOIUU, BK/IOYAA MHTEPaKTUBHbIE hOpPMbl 06yUeHUs

B kayecTBe 06pazoBaTeNibHbIX TEXHONOMUIA MCMNONb3YIOTCS NPe3eHTaunmn onst MHPOPMMPOBaHUS
ayOUTOPMMN O HOBbIX U MOAEPHU3NPOBAHHbLIX MPOMbILWIEHHbIX criocobax nony4yeHns
BbICOKOMOJIEKYNSIPHBIX COeAMHEHWIA, TEXHONOMMI NpoLiecca Npon3BoACcTBa NOMMMEPOB, chepe MX
NPUMEHEHNS , a TakXXe HOBbIX METOLOB aHann3a JaHHbIX cucteM. [MNpennonaraetcs obMeH
MHGOPMALIMOHHBIMK pecypcamMm Mexay CTyaeHTaMu 1 npernonaBaTenem.

Bonpochkl onsi camocTosTenbHo paboThbl:

1. Kakne napameTpbl XxapakTepuayoT MONEKYNSIPHYIO Maccy, MONeKynsipHO-MaccoBoe
pacnpeneneHve 1 nonmancnepcHoOcTb NoNMMepPoB?

2. ®pakUMOHMPOBaHME NONMMEPOB 1 NMOCTPOEHME KPUBbLIX MONEKYNSIPHO-MACCOBOro
pacnpeneneHus.

3. TepMoanHammnyeckas u KnHetndeckas rmbkocTb Makpomonekyn. Kakune goakTopbl BINSIIOT Ha
rmbKocTb MaKkpomonekyn?

4. HapmonekynsipHast CTpyKTypa aMopdoHbIX NOAMMEPOB.

Bua KOHTpONS: YyCTHLIA ONPOC CTYOEHTOB.

1. Paznunyme anactmnyeckon n ynpyrom gegoopmauunm

2. MeToabl onpeneneHns TemnepaTypbl CTEKIOBAHNS

3. KakoBbl cnocobbl MoAncMKaLMM HaOMONEKYNSIPHON CTPYKTYPbI.

4. MNoHsiTne 06 arperatHOM, a30BOM 1 OM3NYECKOM COCTOSIHUM NonuMepa

PernctpaunoHHbin Homep 732717
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Bna KOHTPONS: yCTHbIA ONPOC CTYLEHTOB.

1. B kaknx pas0BbIX N PUINYECKMX COCTOSAHUSAX CYLLECTBYIOT aMOPJOHbIE U KpUcTannmnyeckune
nonmMepbobl.

2. Xungkokpucrtannmyeckoe COCTOsHUE.

3. BnusHue xuMmn4eckoro CTpoeHusl, MoNeKynspHON MaccChl M KOHQUIypaLmMm MakpoMonekyn Ha
XapakTep TepMoMexaHN4eckom KPpUBOW.

4. BblcOKO31aCTU4YECKOE COCTOSIHNE nonnumepa.

Bua KOHTpONS: yCTHLIA OMPOC CTYOEHTOB.

1. 9nacTUYHOCTb NOeanbHOro U peanbHOro Kay4yka

2. Pasnnyme anactmnyeckom n ynpyrom gegoopmaumu.

3. NMoHATKe BbIHYXOEHHON 3nacTu4eckon gedopmaunm aMopgHbIX NONIUMEPOB.

Bna KOHTPONS: yCTHbLIA ONPOC CTYLEHTOB.
1. SIBneHme mMexaHM4ecKoro ructepesnca B NonMMepax.
2. BazkoTekyyee COCTOsIHME MONMMEPOB.

Bva KOHTPONS: yCTHbIV ONPOC CTYOEHTOB.

1. BnusiHne pexnma MexaHU4eckoro Harpy>xeHus Ha nonvmep Ha TT.
2. BnusiHne TemnepaTtypbl Ha HANBO/bLLYO HBIOTOHOBCKYIO BA3KOCTb.
3. Kpuctannmyeckoe COCTOsiHME NONMMEPOB

Buao KOHTponsi: KOHTpONbHas paboTa.

1. Temnepatypa nnaeneHusi KPUCTaNIoB 1 ee onpeneneHme.
2. TMnepatypHbIiA TMCTOPE3NC KPUCTaNNMYECKMX NONNMEPOB.
3. MexaHu4eckasi NPOYHOCTb M CTPYKTypa NnoMMepoB.

Bua KOHTpONS: yCTHLIA OMpPOC CTYOEHTOB.

1. NMonumepsbl unc-1,4-nonumaonpexHa, cononumep bytagneHa ¢ HUTPUIOM akpUIOBOA KMCNOTbI
(60:40), nonuatnneHTepedTanart, NONNITUNEH NPU TeMNepaType Bblwe TC pacTarnsatoT, 3aTem
Temnepatyy obpasua LOBOASAT OO KOMHATHOM 1 CHUMAIOT HanpsixxeHue. Hanuwnte goopMynbl 3TMX
nonnuMepoB. Kakne 13 HUX KpUCTanIM3yoTcs Npu pactaxeHun? Kakosa KoHopMauus
MakpoMOnekyn 00 fedoopmauunu, npyu opueHTaumm, Kpuctanindaumnm n nocne CHATUS HanpsaxXeHus?
Mpu pacTsxXeHMn Kakmx NONUMEPOB TeNNoBblaeneHne 6onbwe? Kakue nonnmepsl U NoYemy
COXPaHATCS B OPUEHTUPOBAHHOM COCTOSIHUW MOCNE CHATUS HaNpsXXeHna?

2. Mnactndpukaumnsa nonnMepos.

Bua KOHTpONS: yCTHLIA ONPOC CTYOEHTOB.

1. Hanbonee pacnpocTpaHeHHble nnactucpmnkaTopbl. MexaHnam ux OencTBns, CoOcTas, CBOMCTBA.
2. CoBMeCTUMOCTb nnactudukaropa ¢ nonmmepamm.

3. CtapeHue n ctabunmnsaums nonumepos. Buabl nectpykumn BMC.

Bwa KOHTPONS: yCTHbIV ONPOC CTyEHTOB.
1. Kakas pasHuua mexay LecTpyKumer u nenonmMmepuaaumein?

2. KakoB MexaHu3Mm geiictems ceeta Ha nonumep? Kakune nonvmepsl Hambonee noaBepXeHo
LeicTBMIo cBeTa 1 nodemy? Kak 3awmtnts nonnmep ot AeicTems ceeta?

11. ObnacTtn npumeHeHns BMC.

Bug koHTpOns: nposepka pedrepartos.
CoctaButb pedoepart no teme (Ha Bblbop):
1. NMonnmepbl B aBTOMOOMNECTPOEHNM.

2. MonnmMepsbl B CTPOUTENBLCTBE.

3. Monumepsbl B MegunLmHe.

4. bnopasnaratowmecs nonMMmepbl.

5. YTunnsaums nonmmepHbIx MaTepuanos.

KETPOHHBH
B_EPCHTET
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6. Monumepsbl B NMLWLEBOM MPOMbILWIEHHOCTN.
7. Monumepsbl B Nerkom NpOMbIWAEHHOCTN.

8. Monunanektponutbl. MOHOOOMEHHbLIE CMONbI.
9. Passutne xummm BMC B 21 Beke.

6. OueHOUYHble cpeacTBa OJ1sl TEKYLLLEro KOHTPOS yCreBaeMoCT!, NPOMEXYTOYHOMN
aTTecTauum no UToram OCBOEHUS OUCLIMIMIIMHBI U y4ebHO-MmeToanyeckoe obecneyeHme
CaMOCTOSITe/IbHOW paboTbl CTYAEHTOB

Tema 1. Uenun n 3apaun consuko-xumum BMC, knaccucpmkaums nonmumepos
ONCKyCCUS , MPUMEPHbIe BOMPOCHI:

PaCCMOTpeHI/Ie KﬂaCCI/ICpI/IKaLI,I/IVI nonnMMeposB,npuHUUNbI Knaccmcpmaumm M 3aBUCNMOCTb
KJ'IaCCI/ICpI/IKaLI,VII/I OT CTPOEHUA I'IOJ'II/IMepOB.OCHOBHbIe NOHATNA XUMUN CpI/I3I/IKO-XVIMI/IVI NnonMMepoB:
cTeneHb nonnmMepmn3aunn, MOHOMepPLI,ONnMromepbl, 3BeHbs 1 Lenn nonmMepos

Tema 2. UcTopusi pa3BuTUSA Hay4HbIX NpeacTraBneHUn o Makpomonekyne

Tema 3. NMoHsATME HaAMONEKYNSAPHOW CTPYKTYPbI, BUAbI HAAMONEKYNSAPHbIX CTPYKTYP
NoNMEpPOB B Pa3IMYHbIX Pa30BbIX COCTOSIHUSX

NACbMEHHas pa60Ta , NPUMEpPHbIE BOMPOCHI:

OcHoBHblE OnpeneneHns n Buabl HAOMONEKYNSPHbIX CTPYKTYP.NEPBUYHAS, CTPYKTY
HaZMONeKynspHas CTpykTypa nonmMepos.dunsmyeckne MetToabl onpeneneHns HagMonekynsapHom
CTPYKTYpPbl MONUMEPOB.YPOBHM HAOMONEKYNSPHbBIX CTPYKTYP:r€OMETPUYECKUN, KNHETUYECKUIA,
TepMoaMHaAMNYECKUIA.

Tema 4. HapmonekynsipHasi CTpyKTypa KpUCTa/IN3YIOLLUXCA NONIMMEpPOB
Tema 5. HapmonekynsipHasi CTpykTypa aMopcpHbIX NOIMMEPOB
nucbMeHHast paboTa , NpYMepHbIe BOMPOCHI:

Ocob6eHHOCTV HaAMONEKYNSIPHON CTPYKTYPbl aMUOPGOHBIX NOAMMEPOB B CPABHEHNM C
HaAMONEKYNSIPHO CTPYKTYPOI KPUCTaNNM3YOWNXCS NonumepoB..loHaTe cTenenun
KpUCTanIM4yHOCTN.AMOPGOHOKPUCTANNYECKME NOTUMEPDI.

Tema 6. NMoHsATME 06 arperatTHOM M (pa30BOM (PU3NYECKOM COCTOSTHUM
KOHTpOnbHas paboTa , NpuMepHbie BONPOCHI:

1.Bnabl 0a3oBbix COCTOSAHWIA NONMMEPOB 2.Bnabl domanyeckne coctosHmin nonmmepos 3.Pasnnums
MeXy pas0BbIM U PU3NYECKMM COCTOSIHMEM NONMMeEPOB 4.0OCOOEHHOCTU YNOPAAOHEHHOIO
COCTOSIHMSA NONMMEPOB 5.MoHMATUE KpUCTannaaumnm 1 CTEKNIOBAHNS NONMMEPOB

Tema 7. AMopcpHOe ha3oBoe COCTOsIHME NONMUMEpPOB (BbICOKO3/1aCTUYEeCcKoe)
KOJINOKBUYM , NPMMEPHbIE BOMPOCHI:

Oc0o6EHHOCTI BbICOKO3MACTUYECKOrO COCTOSIHUS nonumepa. MoHATME TepMOMEXaHNYEeCKOo KPUBOW 1
ee Bup (C 06bSICHEHUSIMM). DNACTUYHOCTb Kay4yKOB: MaeanbHOro U peanbHoro. 3aBUCUMOCTb
nedoopMaLnm 0T HaNpPsiXeHusl, rpadouydeckme pasbsicHeHusl. Penakcauusi.

Tema 8. Cteknoobpa3Hoe COCTOSIHME NONIMMEpPOB
Tema 9. lNoHsATME BbIHYXAEHHOW 3nacTuyeckon aechopmaumm amopdpHbIX NONUMEPOB
ONCKYCCUS , MPUMEPHbIE BONPOCHI:

MoHaTre negopmaummn nonumepos.ObpaTtHble aedopmaumm.Cxematmyeckoe n3obpaxeHme KpuBoi
Harpyska-gedopmMaums onst cteknoobpasHolx nonuMepos.lpeaen BolHyXXAEHHOW 31aCTUYHOCTH.

Tema 10. Basko-tekydyee amopcpHoe coctosiHue. NoHsATUe BA3KOCTU NONIMMEPOB
ANCKYCCUS , MpUMEpHbIE BOMPOCHI:

OTnnyme BS3KO-TEKYYEro COCTOSIHUS MOMMMEPOB OT CTEKI000Pa3HOro U BbICOKO-31acTUYECKOro.
MoHATME BS3KOCTY NONMMEPOB.

Tema 11. Kpucrannmyeckoe coctosiHMe noimmepos
KOHTponbHas paboTta , NpUMepHbIE BOMPOCHI:

KTPOHHEBH
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1.CnocobHOCTb NOAMMEPOB K Kpuctannuaaumm 2.0Tany4mne KpucTaninyeckoro COCTosiH1e ot
aMopPdOHOro COCTOSIHMSA NonMMepoB. 3.KMHekuTa n MexaHuam Kpuctaninsauum

Tema 12. MexaHn4yeckasi MPOYHOCTb U CTPYKTYpa NONMMEpOB

nMcbMeHHas paboTa , NpYMepHble BOMPOCHI:

[MoHATME NpoYHOCTM NonnMepa.XapakTepucTmka 4ONroBe4HOCTN nonnuMepa Y TomneHme nonumepa.
Tema 13. NMnactuchmukaumsa nonumepos, BAIMAHUE NnacTupuKaTopos

ONCKYyCCUS , MPUMEPHblE BOMPOCHI:

BnusiHme nnactndomkatopos Ha cBoricTBa nonumepos. COBMECTUMOCTb NAAcTUINKATOPOB C
nonumepamu. OueHka adpekTMBHOCTY nnactudukaropa. MexaHnam nnactudukaumm.

Tema 14. CtapeHue 1 ctabunusaums nonMMepos.

nMcbMeHHas paboTa , NpyMepHbIE BONPOCHI:

MoHATME CTapeHus NOAMEPOB 1 MeTObl cTabunmaauny NonMMepos

Tema 15. Bugpbl gectpykuum BMC

[OoMallHee 3ajaHve , NPUMEpPHbIE BONPOCHI:

lMoHuATMEe pecTpykumn 1 BUAbl AecTpykumn. Knaccmdgomkaums peakunin TepMm4eckon ecTpykumm.
Tema 16. O6nacTy npuMeHeHUs BbICOKOMOJEKY/NSIPHbIX COeAUHEHWUH.

Hay4HbI JoKnamn , NPMMepHbIe BOMPOChI:

an/IMeprIe TeMbl 0OK/1aaoB B COOTBETCTBMN C obnacTtamm NnPpMEeHeHNs NoONMMepPOB: nerkas
NPOMbIWIEHHOCTD, aBTOMODOUNbHAS NPOMbIWEHHOCTb, MeOnUnHa.

Tema 17. PacTBOpbl BICOKOMOJEKYNSIPHbIX coOeANHEeHUN. BA3KOCTb.
Tema 18. MonuanekTponutbl. AOHOOOMEHHbIE CMOJIbI
ONCKyCCUS , MpUMepHble BOMPOCHI:

OnpeneneHve NonuanekTponnTa n NOHOOBMEHHOI CMONbl. DPUINKO-XUMUYECKIE XapPaKTePUCTUKN
NONN3NEKTPONMUTOB.

Tema 19. Pazsutue xumuu BMC B 21 Beke
Hay4HbIA Ooknan , NPUMepHble BOMpPOCHI:

OcCHOBHbIE HanpaeieHnsa pa3BnTnsa I'IO)'II/IMepHOI7I NPOMbIWITEHHOCTU N HAYYHbIX pa3pa60TOK B
obnactu NONMMMEPHbIX MaTeleanos.I'IpMMeprle TeMbl 0OKNanoB: nOﬂVIMeprIe noanoxkun, Passutue
NPUMEHEeHNsA XnMnm nonmMepos B MmeounumnHe, OcCHOBHble TEHAEHUNN pa3BuTUA XM NONMMEpPOB n
nepcnekTnBHble obnactu npuMeHeHnsa nonnMepos, I'Ip06neMb| XXMM NOJNINMEPOB B 21 Beke.

Tema . UToroeas doopma KOHTpons

[MprMepHbIe BONPOCHI K 3a4eTy:
NMPUMEPbBI BUJTIETOB K 3AYETY

BUNMET &1

1. Hay4Hble npenctaBneHns o makpomonekyne. Knaccudpukaums nonmmepos. Llenn n 3apayu kypca
- dunauko-xmmmn BMC.

2. CnocobHocTb nonnMMepoB K Kpuctannmaaunn. KnuHeTtnka n mexaHumam npouecca Kpuctannnsauumn.

BUNMET @2

1. Ha,umoneKynsipHaﬂ CTPYKTYpa HaCTUHHO-KPUCTaNTNYECKUX NONMNMEPOB, 3aKpUCTanmM30BaHHbIX B
M30TPOMHbIX YCNOBUSAX. OcHoOBHble onpepneneHns n knaccungukauma HagMonekynsapHbIX CTPYKTYP.

2. MNoHsATME 0 cTapeHun nonuMepa. Bruabl HecTpykummn NoNMMEPOB: XMMNYeckas 0ecTpyKLmS.
BUNET @3

1. MNoHATMe 06 arperatHoM, ha30BOM U (PM3NYECKOM COCTOSIHUM MONUMEPOB.

2. BA3KoCTb NONNMEPHbBIX CUCTEM. 3aBUCUMOCTb BA3KOCTM OT CKOPOCTU 1 HANpPsiXXeHWs casura.

BUNET &4
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1. CTpyKTypa aMOpdoHbIX NMONMMEpPoB. TeopeTrnyeckre 1 aKCrnepuMeHTasnbHble 4oKas3aTenbCcTea
OTCYTCTBUSI HAAMONEKYNAPHOM CTPYKTYPbl B aMOPCOHBIX MOIMMEpPAX U pacnnaBax
KPVCTanmayoLwwmxcsl NonMmMepos.

2. TepMomexaHmyeckas Kpmsasi aMopgoHOro nonnmepa.

BUNET &5

1. dunbpunnsipHas CTPyKTypa OPUEHTUPOBAHHbIX MONMMEPOB U NPUPOAHbIX BONIOKOH. BHYTpeHHsis
CTPYKTypa, opraHn3aums Mukpounbépunn.

2. 3aBucuMocTb Hanbonbluet HbloTOHOBCKOM U 30pPEKTUBHOW BA3KOCTM OT TEMNepaTypbl,
MONEeKynapHOro Beca nonnumepa.

7.1. OcHOBHas nuTeparypa:

1.Cemunkos, HO.[1. BeeneHue B xvuMnio NonuMepos: y4ebHoe nocobue Ons CTyOeHTOB BbICLIMX
y4yebHbIX 3aBefeHuiA, obydatowmxcs no HanpaeneHuo BMO 020100 'Xumus' n cneumanbHOCTY
020201 'dyHpameHTanbHag u npyknagHas xumus' / KO 0. Cemuunkos, C.®. Xunbuos, C. .
3aiiues.?CaHkT-MNeTepbypr [1 op.]: NaHb, 2012.7222 c.

2.KnenuH B.W., ®enyceHrko N.B. BbicokOMONeKynspHble COeAUHEHNS: Y4EOHMK. - 2-e U3L., UCnp. -
CaHkT-lMeTepbypr, 2013. - 512 c.

http://e.lanbook.com/books/element.php?pl1_cid=25&pl1_id=5842

3. Cemumkos tO. [1. BBeneHue B xuMu1to NONMMEPOB [ONeKTPOHHbIA pecypc] : yuebHoe nocobue /
Cemunkos tO. O., Xunbuos C. ®., 3aiues C. L. ? OnektpoH. oaH. ? Cl16. : laHb, 2014. ? 223 ¢. ?
Pexwum poctyna: http://e.lanbook.com/books/element.php?pl1_id=4036 ? 3arn. ¢ akpaHa.

7.2. [lononHutenbHasa nuteparypa:

1. Kynesnes B.H., WepwHes B.A. Xumus n consnka nonmmepos. - 3-e usg, ucnp. - Cnb, Naxb, 2014. -
368 c. http://e.lanbook.com/books/element.php?pl1_id=51931

2. Wanosanos B.M. MexaHuka anoHraumoHHOro Te4eHns nonnuMepos. - duamarnut, 2007. - 174 c.
http://e.lanbook.com/books/element.php?pl1_id=48249

3. Cemumkos, KO.[l. BbicokoMonekynsipHble coeanHeHus: y4eb. ans cTyaeHToB By30B, 0Oy4yatowmxcs
no cneu. 011000 'Xumus' n HanpasneHuio 510500 Xumng' / KO. . Cemyunkos.?3-e naa.,
ctep..?Mocksa: Akagemus, 2006.7366, [1] ¢

7.3. UHTepHeT-pecypcChbl:

Hoseliwune nybnukaunn,6a3a gaHHbIX -
http://www.rsc.org/Publishing/Journals/PY/News/polymers.asp
Xumnyeckuin noptan - http://www.chemport.ru/?cid=45

Xumunsa nonmmepos - http://www.polychemistry.com/

9NeKTPOHHasa bnbnmoteyHas cncrema -
http://e.lanbook.com/books/element.php?pl1_cid=25&pl1_id=5842

9NeKTPoHHasa bnbnmoTeyHas cucrema -
http://e.lanbook.com/books/element.php?pl1_cid=25&pl1_id=4036

8. MarepuanbHo-TexHU4eckoe obecrneyeHue oUCLUMNINHbI(MOAYNS)

AL

OcBoeHune oncunnnnHol "®usnko-xmmmns BbICOKOMONEKYNAPHbIX COeEONHEHUI™ npeanonaraeT
ncnonb3oBaHme cnegywowero MmarepmnanbHO-TEXHNYECKOIro obecneyeHuns:
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MynbTumMeauiiHas ayautopusi, BMECTUMOCTbO 6onee 60 Yenosek. MynbTumMeaniiHas ayautopus
COCTOUT N3 UHTErPUPOBAHHBIX UHXEHEPHbIX CUCTEM C €AUHOWN CUCTEMON yNpaBneHns, OCHalWeHHas
COBPEMEHHbBIMU CPELCTBaMM BOCNPOU3BEAEHUS U BU3yanu3auum noboit Buaeo n ayamno
NHdpopMauuu, NOyYeHNs 1 nepenadn SNeKTPOHHbIX JOKYMEHTOB. TUNoBasi KOMMIeKTaLms
MyNbTUMEOMNAHOM ay AUTOPUN COCTOUT U3: MyNbTUMELMIHOrO NPoeKTopa, aBTOMaTN3NPOBAHHOIO
MPOEKLIMOHHOrO 3KpaHa, akyCTUYECKO CUCTEMDI, a TaKXe MHTepPaKTMBHONM TpMbyHbI NpenoaaBsaTens,
BK/IlOYaloLWen Ta4y-CKpMH MOHUTOP C AMaroHasnblo He MeHee 22 Ol0IMOB, NepCcoHalbHbI KOMMbIOTEP
(C TexHnyecknmm xapaktepucTukamm He Huxe Intel Core i3-2100, DDR3 4096Mb, 500Gb),
KOHJOepeHL-MUKPOOH, 6ecnpoBoaHOM MUKPOGIOH, 610K ynpaeneHns obopynoBaHUeM, MHTEPAENChHI
noakntoyermns: USB,audio, HDMI. MiHTepakTBHas TpmbyHa npenoaaBaTtens sBnsieTCcs KMo4eBbIM
3N1EMEHTOM yrpaBneHns, 06 beANHSIOWMNM BCE YCTPONCTBA B EANHYIO CUCTEMY, U CIYXUT
NONHOLIEHHbIM paboymm MecToM npenoaasatens. MNpenoaaeatens MMeEET BO3MOXHOCTb JIErKO
ynpaBnsiTb BCE CUCTEMOW, HE OTXOAS OT TPMOYHbI, 4TO MO3BONSIET MPOBOANTL NEKLMMW, MPaKTUYEeCKNe
3aHATWA, Npe3eHTauun, BebrHapbl, KOHEPEHUNM U Opyrie BUObl ayAUTOPHON Harpy3Ku
obyyatowmxcs B yA06HON 1 DOCTYMHOW ANSt HAX CPOPME C MPUMEHEHNEM COBPEMEHHbIX
NHTEPaKTMBHbIX CPeaCcTB 0Oy4eHMs, B TOM YMC/e C MCNONb30BaHMEM B NpoLiecce 0by4yeHuns Bcex
KopnopaTuBHbIX pecypcoB. MynbTumMeouinHas ayautopus Takxke oCHalleHa WupPOoKOrnonOCHbIM
LOCTYNOM B CETb MHTEpHET. KomnbloTepHoe 060pynoBaHMEM NMEET COOTBETCTBYIOWEE
NVLEH3NOHHOE NporpaMmMHoe obecneyeHue.

ncrnonb3osaHue NK ¢ uenbio npoeeaeHns npeseHtTaunin 8 Pwer Pint 1 npocMoTtpa MeToanyeckunx
BUAEO 1M hoTOMaTEPMASIOB; UCMONb30BaHNE 06pasLIOB NOMMEPHbBIX MaTepuanoB Assi 03HaKOM/IEHUS
C X cBoMcTBaMu

MNporpamma coctaBneHa B cooTBeTcTBUM C TpebosaHnamm ®IrOC BIMO un yyebHbiM nnaHom no
HanpasneHnio 04.03.01 "Xumuns" n npodpmnio NOAroTOBKN XMMMS BbICOKOMOSNEKYNSIPHBIX U
3NEeMEeHTOOPraHM4yeCcKnx CoeaguHeHnn .

KETPOHHBH
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AHATTAMECKAR CrCTEMA KPY
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