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Mporpamma ancumninHbl "MrU3nNKO-XMMUS BbICOKOMONEKYNSIPHBIX coeanHeHmnin”; 020201.65 dyHaameHTanbHasa 1 npuknagHas xmmus;
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Mporpammy ovcumnnuHbl paspabotan(a)(n) accucTenT, K.H. Tyapuii E.B. Kadenpa
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 oncumnnnHa BkntodeHa B pasgen " C3.10B.2 MpodgeccmnoHanbHbIA" OCHOBHOM
obpasosaTtenbHol nporpammbl 020201.65 PyHOaMeHTanbHas U NPUKNagHas XMMUS 1 OTHOCUTCS K
avcumnnnHam no eeibopy. OceamBaeTcs Ha 4 Kypce, 8 ceMecTp.

Kypc pm3nko-xuMmnsi BICOKOMONEKYNSIPHbIX COEANHEHWIA paccuynTaH Ha rinybokoe nayveHve
NPOLIECCOB, XapakTEPHbIX ANS NOMMMEPHbBIX CUCTEM C TOYKUN 3PEHUS UX OUIUKO-XMMUYECKMX CBOVCTB.
JaHHbI KypC paclumpsieT NofyYeHHble paHee CTyAeHTaMy 3HaHWS MO OpPraHn4yeckom, on3nyYeckoi
XUMUW 1 KypCy CTPOEHUS BEWECTBA NPUMEHSISI UX 3aKOHbI MPW paccMOTPeHnn 6onee CnoXHbIX
NONIMMEPHbIX CUCTEM U UX CPABHEHMMN CO CBOMCTBAMU HU3KOMONEKYNSIPHbBIX COEANHEHWIA C LieNbto
onpeneneHns MECTONONOXEHMS NONMUMEPHBIX CUCTEM CPeaun BCEro MHOroobpasunsi MaTepuanos.

3. KomneteHuuu obyyarolerocs, hopMmpyemble B pe3ynbTtate 0CBOEHUS AUCLUMIUHDI
/mopynsi

B pe3ynbTate 0CBOEHUSI AMCLMNINHBI (OOPMUPYIOTCS CReaytowme KOMNeTeHUNN:

PacwumdppoBka
LLinchp komneTeHumu npuobpeTaemMon KOMNETeHL MU
MK-1 NMOHMMAET CYLLHOCTb U COUManbHy0 3HA4YMMOCTb NMPodoeccuu,
(npodpbeccmoHanbHble OCHOBHbIX MEPCNEKTVNB 1 NPOBneM, onpenensowmnx KOHKPETHYO
KOMreTeHuunn) obnacTtb 0esiTENbHOCTY;

B pe3ynbtaTe 0CBOEHUS OUCUUMANHBI CTYOEHT:
1. DONXEH 3HaThb:

0COBEHHOCTV CTPOEHUS BbICOKOMONEKYNSIPHBIX COEAMHEHWIA 1 UX OTIMYNE OT HU3KOMONEKYNAPHBIX,
PU3MKO-XMMUYECKME CBONCTBA NOIMMEPOB M UX CBA3W C peakLUMOHHOM CrocoBHOCTLIO

2. DONTIXEH yMeTb:

MPOrHO3MpPOBaTh PUINKO-XUMUYECKNE CBONCTBA NOMMMEPHbBIX CUCTEM B 3aBUCUMOCTM OT UX
CTPOEHWS, pa3nmyaTtb 1 oNpeaensiTe OCHOBHblE 0COOEHHOCTM CYLLECTBYOLNX COUINYECKMX
COCTOSIHWIA BBICOKOMOMNEKYNSAPHbIX COEAMHEHWNIA, OTINYaTb CBOWCTBA NONMMEPOB OT
HW3KOMONEKYNSIPHBIX COEANHEHWIA

3. 0OMXEH BnageTb:

HaBblkaMun paboTbl CO CNPABOYHBLIMY OAHHBIMU U (PU3MKO-XUMUYECKMMU XapaKTepUCcTKamm
NONMMEPHbIX MaTepunanos, HaBbIKaMU aHann3a, NPOrHo3MPOBaHUS CBOACTB U3y4aeMoro unm
CVIHTE3UPYEMOro nonnMepa 1 onpeaeneHnst ero NPakTUYecKon 1 NPOMBbIWIEHHOW 3HAYNMOCTU

4. NONXEeH JEeMOHCTPMPOBaTb CNOCOOHOCTb M FOTOBHOCTb:
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K NTPUMEHEHUIO NONYyYEeHHbIX 3HaHWUM B npakTn4ecknx uensax gnyg ycosepueHCTBOBaHNA CBOWCTB 1"
MEeTOO0B MNMOJlyd4eHns paHee N3BECTHbIX MOIMMEPHbIX CUCTEM N pa3pa60TKe MHHOBALUWMOHHbIX METOO0B
CHTE3a BbICOKOMONEKYNAHbIX COeOuHEHNn ¢ npakTn4eckn noJsie3HbiMn CBOWCTBaMM

4. CTpyKTypa u cogepxaHue AUCLMUMNIUHBI/ MOoayns
Obwas Tpya0EMKOCTb AUCLMIMIIMHBI cOCTaBnseT 3 3a4eTHbix(ble) eanHuL(bl) 108 yaca(os).
dopma NPOMEXYTOYHOrO KOHTPONSA AUCLMMANHBI 9K3aMeH B 8 cemecTpe.

CyMMapHO no ancumnanHe MOXHO nony4ntb 100 6annos, n3 HUX Tekywas paboTa oueHnaetcs B 50
6annos, ntorosas oopma KoHTpons - B 50 6annos. MMHMManbHoe KONMYECTBO ANS AOMycKa K 3a4eTy
28 6annos.

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

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

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

54 6anna n MeHee - "HeyLOBNETBOPUTENbBHO" (Hey..).

4.1 CTpyKTypa 1 copepxaHue ayauTopHon paboTbl N0 aucUMnInHe/ MOAyNio
TeMmaTnyeckum nnaH oUCUUNAUHbI/MOAYNA

Buabl n yachbl
ayoMTOpHOM paboThbl,
Henensa MX TPyAOEeMKOCTb Tekywume copmbl

cemecTpa (B yacax) KOHTpOns
MpakTnyeckmellabopatopHbie

3aHATUA paborbl

Paspen
N AducunnnuHol/ CemecTp
Moayns

Nekuunn

Tema 1. Llenn n 3apayn
gounamko-xumun BMC, ANCKyccus

1. Knaccugomnkaums 8 1 2 0 0

nonMMepoBs

Tema 2. VicTtopus
pPasBUTUS HaYYHbIX
npencrtasneHnin o
MakpoMmonekyne

Tema 3. lNoHsTHE
HaOMONeKynsipHom
CTPYKTYpbl, BUIbI MMCbMEHHas
3. [HaOAMONEeKYnApHbIX 8 3 2 0 0 pabota
CTPYKTYyp NONMMEpPOB B
pasnnyHbIX pasoBblxX
COCTOSIHUSIX

Tema 4.
HanomonekynsipHas
4. |cTpyKTYypa 8 4 2 0 0
KPUCTanmnayrowmnxcs
nonvMepoB

Tema 5.
HanmonekynspHas

5. CTPYKTypa aMOpPdPHbIX 8 5 2 0 0

nonnmepoB

NMMCbMEHHas
paboTta
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Paspen
AducunnnuHol/
Moayns

CemecTp

Henens
cemecTtpa

Buabl n yachbl

ayauTopHOM paboThbl,

MX TPYAO0EMKOCTb
(B yacax)

Tekywime coopmbl
KOHTpOns

Nekuunn

MpakTnyecknellaboparopHbie

3aHATUA pa60Tu

Tema 6. MoHsTHE 06
arperatHom 1 ¢pa3oBom
do13n4eCKOM COCTOSAHUM

KOHTPO/NbHas
paboTta

Tema 7. AMopdoHoe
(ha30BOE COCTOSHME
nonnMMepos
(BBICOKO3MACTUYECKOE)

KONnoKBMym

Tema 8.

. |CteknoobpasHoe

COCTOsAHME NosinMepos

Tema 9. lNoHsaTME
BbIHY>XOEHHOM

. |[anacTtunyeckon

nedoopmaumn
aMOP(HbIX NONNMEPOB

LNCKYCCUs

10.

Tema 10.
Bsasko-Tekyyee
aMOpdHOE COCTOSAHME.
[MoHaTne BA3KOCTH
nonnMepoB

10

ONCKYyCCUs

11.

Tema 11.
Kpucrannuyeckoe
COCTOSIHVE MONMMEpPOB

11

KOHTPO/NbHas
paboTta

12.

Tema 12.
MexaHunyeckas
NPOYHOCTb N CTPYKTYpa
nonMMepoBs

12

NMMCbMEHHas
paboTta

13.

Tema 13.
Mnactudomkauuns
NnonvMMepoB, BMsSHNE
nnacTngmnkaTopos

13

LNCKYCCUs

14.

Tema 14. CtapeHue n
ctabunusaums
non“MepoB.

14

NMMCbMEHHas
paboTta

15.

Tema 15. Bugpl
nectpykunmn BMC

15

JomMallHee
3agaHune

16.

Tema 16. Obnactu
NPVMEHEHNS
BbICOKOMONEKYIAPHBbIX
coeaVnHEeHnn.

16

Hay4YHbIN
noknan

17.

Tema 17. PacTteopbl
BbICOKOMONEKYNSAPHbIX
coegnHeHnin. BaskocTb.

17

18.

Tema 18.
MNonnanekTponuThl.
loHoOOMEeHHbIe CcMOonbI

18

LNCKyCCUs
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Buabl 1 yacbl
Paspen ayauTopHon paboTbl,
Hepens MUX TPYA0EeMKOCTb TekyLme dopmbl
" nulc\:n%“nmv:lbl/ Comectp cemecTpa (B yacax) ‘{(ompﬁmp
i Nex ImI'IpaKTW-lecm/leJ1a60pa1'op|-||>|e
8 3aHATMA pa6otbl
Hay4HblA
Tema 19. Pazsutne
19, amun BMC & 21 Beke 8 19 2 0 0 noknap,
Tema . NITorosas 9K3ameH
8 0 0 0
goopma KOHTpons
Ntoro 42 0 0

4.2 CopepxaHue OUCLUMNIMUHbI
Tema 1. Uenun n 3apaun cpnauko-xumum BMC, knaccucpmkaumus nonumepos
JNleKLMoHHoe 3aHsiTne (2 4yaca(os)):

BeeneHue B kypc domaunko-xummum BMC. CoBpeMeHHble npeacTasneHns 06 0CHOBax CTPOEHUS
nonumepoB. Knaccugpukaums (ctapas knaccudgoukaums rno HasHayeHo 1 CoBpeMeHHas
Knaccugomkaums no XxMMm4eckomy cTpoeHunio). MonekynspHas macca u MonekynsipHo-mMaccoBoe
pacrnpeneneHve nonumepos. KoHgourypauusa makpomonekyn. KoHgoopMaums MakpoMoneky .
MMBKOCTb Lienu 1 cpakTopbl, onpenenstowmne rmbkocTb Lenu.

Tema 2. UcTopusi pa3BuTnSA Hay4HbIX NpeacraBneHn 0 Makpomornekyne
NeKUuMoHHoe 3aHsiTne (2 yaca(os)):

NcTopunsa pa3smTns HayydHbIX NPeacTaBneHnin o makpomonekyne. OTkpbiTMsa B obnacty cuHtesa BMC
B XIX Beke. Bknan poccuMnckmnx y4eHbix B passutne xummm nonnumepos. OTKpbITME peakunm
nonukoHaeHcaumun. Pabotbl I. WrayamHrepa (nonyynn B 1953 r. 3a uukn paboT no nonMmepam
HobeneBckyto npemunio) No MakpoMonekynspHoi teopuu . Bknag wkonel B.A. KapruHa B
nccnenoBaHue PrU3nNKo-XxMMMYeCckmx NpoLeccos NoNMMepos.

Tema 3. NMoHsATME HaAMONEKYNAPHON CTPYKTYPbI, BUAbI HAAMONEKYNSAPHbIX CTPYKTYP
NoMMepPOB B Pa3/iIMYHbIX pa30BbIX COCTOSIHUSX

JIeKLMOHHOe 3aHsiTne (2 4yaca(os)):

HapamonekynsipHas cTpykTypa nonuMepos. MoHsTe HaaMoneKkynsipHo CTPYKTYpbl, BUIb
HaAMONEKYNSIPHBIX CTPYKTYP MONMMEPOB B Pa3/IMYHbIX 0A30BbIX COCTOSIHMAX. DakKTopbl, BAUSOWMNE
Ha MakKpokoHdopMaumio Lenu. JlamensipHble MOHoKpUcTanbl. PnbpunsipHble MOHOKPUCTaNNbI.
CopeponuTbl. MI3otepmmnyeckme kpuctannsl. MNnykpuctannnyeckme obpasoaHunsi. CoBpeMeHHble
MeToabl uccnenoBaHMsl CTPYKTYpbl MONMMEPOB (ONTUYEeCcKast MUKPOCKOMNUSI, 3N1eKTPOHHAs
MUKPOCKOMWS, PEHTFEHOCTPYKTYPHbIV aHanna, aneKTpoHorpadums, HeMTPOHorpadgus, paccesiHne
NoNsPM30BaAHHOMO CBETA NOJL MasbIM YriioM)

Tema 4. HapmonekynsipHasi CTPYKTypa KpUCTan/IM3yoLUXCSA NOJIMMEPOB
JNleKLLMOHHOe 3aHsiTue (2 4aca(os)):

HagmonekynsipHas CTpykTypa KpucTannuayowmxcs nonmmepos. Kpructannorpaguyeckas syenka -
NEePBUYHbBIV 3NIEMEHT CTPYKTYpbl N0OOro kpuctananyeckoro nonumepa. MoHokpucTannsbi.
MoBepxHOCTU cknagpliBaHWS B NONUMEPHbIX KpucTannax. CTpykTypHble 06pa3oBaHns Tuna
"wnw-ke6ab". [omeHbl. OpMEHTUPOBAHHOE COCTOSIHNE MONMMEPOB.

Tema 5. HapmonekynsipHasi CTpyKTypa aMopcoHbIX NONMMEPOB
JNIeKLMOHHOe 3aHsiTne (2 4yaca(oB)):

HagmonekynsipHas CTpykTypa aMoOpdHbIX MonMMepoB. PasnnyHble aneMeHTbl ynopsiAo4eHHOro
PacnonoXxeHns MakpoMoseKyn 1 ux cermeHToB. Knaccudomkaums MexXmMonekynsipHblx cun.
MonekynsipHble knyoku. @nykTyaumoHHas cetka. ounbpunspHas cTpyktypa
aMOPAOHOKPUCTANIMYECKNX COEANHEHWIA B OPUEHTUPOBAHHOM COCTOSIHMU. CTPYyKTYypa aMOpdHbIX
obnactein Mmukpodpunbpwunn

Tema 6. NMoHsATME 06 arperaTHOM 1 (pa3o0BOM (PU3NYECKOM COCTOSIHUM
JNeKLMoHHoe 3aHsiTne (4 4yaca(os)):

KETPOHHBH
B_EPCHTET

AHATTAMECKAR CrCTEMA KPY

PernctpaumnoHHbii Homep 7 5AE
Ctpanuua 6 13 16. EiE YHH

S OEALIK G
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MoHsiTKe 06 arperaTHOM, PA30BOM U PU3NYECKOM COCTOSAHUW. ArperaTHble 1 (0a30Bble COCTOSHUS
BewecTB. Pas3oBble nepexombl. OCOHEHHOCTN YNOPSAO4YEHHOrO COCTOSIHUS NONUMEPOB.
Kpuctannusauusa n cteknosaHne nonmMepoB. Punsmyeckne COCTOAHMUS aMOPdHbIX MOMMEPOB.

Tema 7. AMopdpoHOe cha3oBoe COCTOsIHUE NMONTIMMEPOB (BbICOKO3/1acTM4YeCcKoe)
NeKUuMoHHoe 3aHsiThe (2 yaca(os)):

BbicokoanacTtuyeckoe cocTosiHue nonnmepos. Baskoynpyrue tena. Boicokoanactnyeckas
nedgoopmaumns. 9nacTUYHOCTb UAeanbHOro U peanbHOro Kay4ykos. PenakcaunoHHas npypona
BbICOKO31aCTUYHOCTU. PenakcaunoHHble npouecchl. CKOPOCTb pasBUTUS BbICOKOSNACTUYECKOM
nedgoopmaunn. Penakcaunst HanpsxeHus. [ondyvectb NonMMepHbIX MaTepranos.

Tema 8. Cteknoobpa3Hoe COCTOSIHME NOJIMMEPOB
JNIeKLMOHHOe 3aHsiTne (2 4aca(oB)):

lMoHATME CcTEeKNo0bpPa3HOro COCTOSIHMS NONMMEpPOB. PenakcaunoHHbI xapakTep npouecca
cTeknosaHmg. MexaHuam cTeknosaHmsa. TemnepaTtypa CTeknoBaHNsa aMOPdoHbIX NONMEPOB U
cnocobbl ee onpeneneHns. akTopbl, BAUSIOWNE HA TEMNepaTtypy cTeknoeaHms. MexaHuyeckoe
CTekoBaHue.

Tema 9. NoHsATUE BbIHYXAEHHOW 3nacTuyeckon gedopmaumm amopdoHbIX NOUMEPOB
JNleKLLMOHHOe 3aHsiTue (2 Haca(os)):

MoHATWE BbIHYXAEHHO 31acTUYECKO aedbopMaLv aMoOpPgOHbIX MONUMEPOB.
BblHyxaeHHOanacTmyeckas aedoopmaums CTeknoobpasHbix aMOPgOHbIX NONMMEPOB. TemnepatypHas
3aBUCUMOCTb Npeaena BblHy>XAEHHON 3nacTUYHOCTW. TeMnepartypa XpynkoCTu.

Tema 10. Basko-tekyuyee amopchpHoe coctosiHue. NMNoHATUE BA3KOCTU NOIUMEPOB
JNNeKLMOHHOe 3aHsiTue (2 4aca(oB)):

Bﬂ3Ko-Tequee amMopgoHOe cocTosgHue. [MoHsATME BA3KOCTH nonmnMmepos. OCHOBHbIE MOHATUSA
peonorunn. Tunbl peonormn4eckoro rnoeegeHns nonMMepOB.TeMnepaTypa TEKy4ecTu 1 gpakTopbl,
BNMAOWLME Ha TeMnepartypy TeKy4ecTn. KpI/IBaFI TEYEHNS U aHOMaNMKM BA3KOCTU. OCOBEHHOCT
Te4eHns Nnonnmepos. CDaKTOpr, BInAOWME Ha BA3KOCTb MOJIMMEPOB.

Tema 11. Kpucrannuyeckoe coctosiHue rnoimmepos
JNeKLMoHHoe 3aHsiTne (2 4yaca(oB)):

Kpuctannnyeckoe coctosiHue nonumepoB. CnocobHoCTb NOAMMEPOB K Kpuctannmnaaumm. KnHetmka
N MexaHu3M Kpuctannusauuu. lNnasneHve Kkpuctannos. TepMoMexaHnyeckmne CBONCTBa
KpUCTaninyeckux nonumepos. DakTopbl, BAUSIOWNE HA TeMnepaTypy NnaBneHus.
JedopmaunoHHble CBONCTBA KPUCTaNINYECKNX NONUMEPOB.

Tema 12. MexaHu4yecKasi NPOYHOCTb U CTPYKTypa NonMmepoB
neKuMnoHHoe 3aHsiTne (2 yaca(os)):

MexaHunyeckas NPOYHOCTb U CTPYKTYpa NoinMepos. 3aBUCUMOCTb MEXAHNYECKNX CBONCTB
NnonMMepoB 3aBUCAT OT CTPYKTYPHbIX MOJJ,VIC*)VIKB.LI,I/IVI nonnMepos. BnunsHue OPUEHTUNPOBAHHOIO
COCTOAHNA NONIMMEPOB HAa MEXaHNYECKYIO NMPOYHOCTb. BnnsgHue yacTtoTbl CETKM Ha MEXaHMYECKUEe
cBouncTBa nonnMepos. BnnsgHune HanonHUTenem Ha MexaHn4yeckmne CBONCTBa nonMMepos.

Tema 13. MNnacTucukaumsa nonMmepos, BIMSHME NnacTudoukKaTtopoB
JNIeKLMOHHOe 3aHsiTne (2 4yaca(oB)):

MnacTtndomkaums nonumepos. MexaHnam nnacTugukaumn. BnmsHmue nnactndomkaTopos Ha
TemnepaTypy CTEK/I0BaHNS 1 TeKy4ecTb nonuMepoB. COBMECTUMOCTb NIacTUGUKATOPOB C
nonuMmepamu. BnusiHme nnactngoukatopoB Ha MeXaHUYecke CBOCTBA NonvMmepos. Teopum
nnactudprkaunn. BnusiHne nnactngoukatopoB Ha AM3NeKTprUYeckmue CBoMcTBa NonnMepoB. BnnsiHne
CTPOEHMst MONeKyN nnacTugomkatopa, ux pasmepa 1 oopMbl Ha NnacTMuUMpytolwee AeRCTBME.

Tema 14. CtapeHue 1 ctabunusaums NnonMMepos.
NleKLuMoHHOoe 3aHsiThe (2 yaca(os)):

CrapeHve n ctabunmaaums nonmMepoB. TeXHONorns nepepaboTkn NONMMEPOB. XMUYECKME
npoLecchl, NPMBOASILNE K paspyweHno nonnuMepa. ectpykums, okucneHmue, CTpykTypupoBaHune
nonumepoB.aecTtpykums. Ctabmunmsaums NnonMmepos.

Tema 15. Bugpbl gectpykuum BMC
JNIeKLMOHHOe 3aHsiTne (2 4aca(os)):

KTPOHHEBH
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Buapbl pectpykunn BMC. Tepmuyeckasn gectpykums. [lefcTerne BbICOKMX TEMNeparyp.
TepmocTorkocTb nonumepoB. MexaHu4deckas gectpykuus. PoToxmMmyeckas 4ecTpyKUmnS.
XuMuyeckas gectpykuus. 'moponus, aungonns, ammHoNn3

Tema 16. O6nacty npUMeHeHUs BbICOKOMONEKYNSIPHbIX COeAUHEHWUH.

neKkumnoHHoe 3aHsiTne (4 yaca(os)):

ObnacTn NpUMEHEHUS BLICOKOMONEKYNAPHBLIX COeanHeHMA. [nacTkun. Snactomepsl. BonokHa.
TexHonorns nepepaboTkn (KanaHopoBaHue, NMMTbe B (OOPME, OTNIMBKA MEHOK, NMUTbE NOoL4
NaBneHneMm, NHEBMOOOPMMPOBaHME, SKCTPY3ns, OOPMUPOBAHNE NNCTOBbIX TEPMOMNIACTOB,
BCMEHUBaHWe, apMUpoBaHune,npsiaeHne BoIOKOH).

Tema 17. PacTBOpbl BbICOKOMONEKYNSAPHbLIX COeANHEHNI. BA3KOCTb.
JNIeKLMOHHOe 3aHsiTne (2 4aca(oB)):

PacTtBOpbl BbICOKOMONEKYNSAPHbIX CoeanHeHnin. BaskocTb. PacTBopeHue nonmepos. NCTUHHbIE
pacTBOpbl NONMMEpPOB. TepMoanHammka pactBopeHus nonmmepoB. OcobeHHOCTN HabyxaHns u
pPacTBOPEHNS NONMMEPOB. (PAKTOPbI, ONpPenensowme pacTBOPeHne n HabyxaHme NoNMMepoB.
da3oBble paBHOBECUE NONMMEP-pacTBOpUTENb. PasbaBneHHblie pacTBOpPbl MONVIMEPOB.
KoHueHTprpoBaHHbIe pacTBOpbI MONMMEPOB.

Tema 18. MonuanekTponutbl. AOHOOOMEHHbIE CMOJIbI
JNleKLLMOHHOe 3aHsiTue (2 Haca(os)):

MonunanektponuTtbl. IoHOOBMeHHbIE cMonbl. CBOMCTBA NONNANEKTPONNTOB. IOHM3AUMOHHbIE
cBoicTBa nonnanektponutos. OCOBEHHOCTM rMAPOANHAMUYECKNX CBONCTB MNONN3NEKTPONNTOB.
Monnamdoonutbl. IOHHOOOMEHHbIE CMONbI (MOHWTBI). OCHOBHbIE (PU3MKO-XUMUYECKIME
3aKOHOMEPHOCTN MOHHOro 0bMeHa.

Tema 19. Passutue xumum BMC B 21 Beke
JNIeKLMOHHOe 3aHsiTue (2 4yaca(oB)):

Paszeutue xummmn BMC B 21 Beke. NepcnekTnBbl pa3BuTns XMMUN BbICOKOMOSEKYNSIPHbBIX
coeavHeHuii B byaoyweM. TeHoeHumn. bruopasnaratowmecs nonmmepbl. 5e30TX0aHbIE TEXHONOMMK.
Hobenesckue npemun Mupa B 0611acT XM NoNMMepoB.

4.3 CTpyKTypa n copepxaHume caMOCTOsITe/IbHOM paboTbl AUCLMMINHBI (MOLYNSA)

CtpaHnua 8 ns 16.

Buabl
N Paspen Cemect Hepens | camoctositenbHon [TpynoeMKOCTb ;ﬁ%ﬂ:'o;?:;ﬁgﬂﬁ
AducumnnnmHbl pcemecrpa paboTbl (B yacax) 260Tbi
CTYAOEeHTOB P
norToBka K
Tema 1. Uenu n 3apayn AnckKyccun,
n3nko-xmmmmn BM
1 doM3UKO C, 8 1 CaMOCTOATENbHOE 5 ACKYCCHS
Knaccudpmkaums paccMoTpeHue
nonMMepoB BONPOCOB A5
Auckyccum
Tema 3. lNoHsATHE
HaAMONEKyNnApHOM
CTPYKTYpbl, BUAbI noaroToBska K
. [HaoMonekynapHbIX 8 3 NMUCbMEHHOM 2 n:gz:laeHHaﬂ
CTPYKTYp NONMMEPOB B paboTte P
pa3nn4HbIX gpa3oBbIX
COCTOSAHUSAX
Tema 5.
HagMmonekynspHas 8 5 ﬂﬁggﬁgﬁff 5 NUCbMEHHas
" |CTPYKTypa aMOpoHbIX abote pabota
NONMMEpPOB P
PeructpaunoHHbiii Homep 7 DAEKTPOHHEH
B] YHHBEPCHTET
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Bupbl
N Paspen Cemect Hepens | camocTosiTensHon [TpyAo0eMKOCTb ;%%%::):?:;Ezg;
AducumnnuHbl pcemecrpa paborthbl (B yacax) 260TbI
CTYL,EHTOB P
Tema 6. lNoHsATME 06 NOLrOTOBKA K
6. [arperaTHoM u (ba30BOM 8 6 KOHTONBHOVA 5 KOHTPONbHas
" |domnanyeckom TOSIHUN
oM3N4ECKOM COCTO pabore paboTta
Tema 7. AMopgoHOe
a30B0Oe COCTOSHNE NoAroToBKa K
7.|®
nonMmMepoB 8 ’ KONNOKBUYMY 2 KONNOKBUYM
(BbICOKO3NACTNYECKOE)
Tema 9. MNoHsaTHME za'glr(oggaﬁa K
BbiHYX1€HHOW CaMO)(/:TOHT,eﬂbHOE
9. [anactnyeckom 8 9 2 Anckyccus
n3yyeHve
AecpopmaLm BOMNPOCOB ANns
M HbIX MONMMEPOB
amope onnmepo anckyccum
Tema 10. Eﬁg;ogga';a K
Bsisko-Tekyuee CaMO)éTOﬂT,eJ'IbHOG
10.|aMmopdpHOE cocTosiHMeE. 8 10 N3vUeHme 2 aunckyccus
[NMoHATMe BA3KOCTHU y
NOMMMEPOB BOMPOCOB AN
ANCKyccumn
Tema 11. noaroToBka K
11.|[Kpucrannnyeckoe 8 11 [KOHTpPOSIbHOWA 2 KZ%LEZ”bHaﬂ
COCTOSIHME MONMMEPOB paboTte P
Tema 12. NoaroToBKa K
12 MexaHunyeckas 8 12 |nvchMeHHo 5 NMUCbMEHHas
"INPOYHOCTb U CTPYKTYpa aboTe paboTa
MONMMeEpPOB P
NoaroToBka K
Tema 13. AncKyccun,
Mnactmndmkaumns CaMOCTOATENbHOS
13. NONMMEpPOB, BAUSHUE 8 13 n3yyeHme 2 Anckyceus
nnacTnukaTopos BONPOCOB ANns
anckyccum
Tema 14. CtapeHue n noaroToBka K
14.|cTabunusauns 8 14 [nUCbMeHHoW 2 ”ggg'::””a”
NONMMEpPOB. pabote P
Tema 15. Bugpbl noAroroska JomMauHee
15. nectpykun BMC 8 15 |pomauwHero 2 3anaHme
Py 3agaHus
nownck
nuTepartypbl No
Tema 16. ObnacTn COOTBETCTBYOWMM
NPUMEHEHUS TEMaM 00K1anos o
16. BbICOKOMONEKYNSAPHbIX 8 16 CaMOCTOATENbHOS 2 Hay4HBI Loknan
COEOVNHEHNA. HanucaHune n
odhopmneHne
0oKnagos

PernctpaunoHHbIn Homep 7
CtpaHnua 9 n3 16.
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Bupbl
Hepens | camoctositenbHon [TpynoemMKOCTb
ceMecTpa paboTbl (B yacax)
CTYAEHTOB
noaroToBkKa K
ONCKYCCUWN,
18 CaMOCTOSATEeNNIbHOA >
n3yvyeHne
BOMpoOcCOoB Oons
ONCKYyCChK

MouncK
nuTepartypbl No
COOTBETCTBYHOLLMM
Tema 19. Passutue 8 19 TemMam Joknamnos 5
xumnm BMC B 21 Beke CaMOCTOSATENbHOE
HanmcaHme u
odhopmneHne
[oKnanos

NTtoro 30

dDopMbl KOHTPONSA
CaMOCTOATENIbHOMN
pabortbl

Paspen

OucumnnuHbl CemecTp

Tema 18.
18.|{[MonnanekTponnTbl. 8
NoHooOMEeHHbIE CMONbI

ONCKyCCunA

19. Hay4HbI goknan

5. O6bpa3oBartenbHble TEXHONOIMU, BK/IHOYAA MHTEPaKTUBHbIE POpPMbl 06yUYeHUs

B kavecTBe 06pa3oBaTeNbHbIX TEXHOMOMUIA MCNONB3YIOTCS NPe3eHTaLMN Ans MHPOPMMPOBAHNUS
ayaUTOPUM O HOBbIX M MOOEPHN3NPOBAHHbBIX MPOMbILWIEHHBIX COcobax nony4yeHns
BbICOKOMOJIEKYNSPHbIX COEANHEHUI, TEXHONOMMM Npouecca NPon3BoACcTBa NONUMEPOB, cdpepe KX
NPUMEHEHNS , a TakXXe HOBbIX METOLOB aHanu3a AaHHbIx cucteM. [Npennonaraetcs o6MeH
NHPOPMaLMOHHBIMK pecypcamn Mexay CTyaeHTamu 1 npenogasaTenem.

1. BBeneHue B kypc cpusukoxummm BMC

Bonpocbl ons camoctostensHo paboThbi:

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

2. ®pakLUMOHMPOBaHKE MONNMEPOB M MOCTPOEHME KPUBBIX MONEKYNSAPHO-MaCcCOBOro
pacnpeneneHus.

3. TepmoauHammyeckas u KMHeTudeckas rmbkocTb Makpomonekyn. Kakme oakTopbl BIUSIOT Ha
rMbKoCTb MakpoMonekyn?

2. HapmonekynsipHas CTpykTypa aMopdoHbIX NOAMMEpPOB.

Bva KOHTPONS: yCTHbIV ONPOC CTyEHTOB.

1. Pasnnume anactunyeckor n ynpyro aegoopmaumm

2. MeToabl onpeneneHns TemnepaTypbl CTEKNOBaHNSA

3. KakoBbl cnocobbl MoaudmkaLmm HaaMoneKkynsipHon CTPYKTYpbI.

3. MoHsTMe 06 arperatHOM, 0a30BOM U OU3NYECKOM COCTOSIHMK NMonumepa
Bua KOHTpONS: yCTHbIV ONPOC CTYLEHTOB.

1. B kakmx gpa3oBbix 1 (OM3NYECKMX COCTOSIHUSIX CYLLECTBYIOT aMOPMHbIE U KpUCTanImyeckme
NoNMeEpBbI.

2. )KI/I,EI,KOKpI/ICTa}'IHVI‘-IGCKOG COCTOSAAHNE.

3. BnusHmne xmMmyeckoro CTPoOeHns, MONEKYNSIPHOM MacChl U KOHMUrypaumm MaKkpoMonekyn Ha
XapakTep TepMoMexaHn4Yeckom KpUBOM.

4. BbicOoKO3nacTm4yeckoe CoCTosiHMe nonnumepa.

Bua KOHTpONS: yCTHLIA OMpPOC CTYOEHTOB.

1. 9nacTUYHOCTb NOeanbHOro U peanbHOro Kay4yka

2. Pasnnyme anactmnyeckom n yrnpyrom gegoopmaumu.

5. lNMoHATre BbIHYXOEHHON 3nacTu4eckomn gedopmaunm aMopgHbIX NONIMMEPOB.
Bua KOHTpONS: yCTHLIA OMPOC CTYOEHTOB.
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1. SIBneHne MexaHn4eckoro ructepesuca B nonumepax.

6. BaskoTekyyee cocTosiHNE NONMMEPOB.

Bug KOHTpONS: YCTHbI ONPOC CTYOEHTOB.

1. BnnsHue pexnma MexaHn4eckoro HarpyxeHus Ha nonumep Ha TT.
2. BnusiHne TemnepaTtypbl Ha HAVBObILYIO HBIOTOHOBCKYIO BA3KOCTb.
7. Kpuctannuyeckoe cOCTOsiHUE NonnMepoB

Buo KoHTponsi: KOHTponbHas paboTa.

1. Temnepatypa nnasneHns KpUCTannoBs 1 ee onpeneneHue.

2. TMnepatypHbIn rMCTOPE3NC KPUCTaNNNYECKMX NOIMMEPOB.

8. MexaHu4yeckas NPOYHOCTb M CTPYKTypa NoNMMepOB.

Bug KOHTpONS: yCTHbIA ONPOC CTYOEHTOB.

1. NMonumepsbl unc-1,4-nonumaonpexHa, cononumep bytagneHa ¢ HUTPUIOM akpPUIOBOA KMCNOTbI
(60:40), nonnatuneHTepedTanar, NOAN3TUNEH NP TeMNepaType Bblwe TC pacTarnsaioT, 3atem
Temnepatyy obpasua LOBOAST OO KOMHATHOM 1 CHUMAIOT HanpsixeHue. Hanuwnte goopMynbl 3TMX
nonnumepoB. Kakne 13 HUX KpUCTaNIM3yoTCs Npu pactaxeHun? Kakosa KoHopMauus
MakpoMOneKyn 00 fedoopMauunun, Npyu opueHTaLmm, Kpuctanindaumnm n nocne CHATUS HanpsaXxXeHus?
Mpu pacTsXeHMn Kakmx NONUMEPOB TennoBblaeneHne 6onbwe? Kakue nonnmepbl U NoYemy
COXPaHATCS B OPUEHTUPOBAHHOM COCTOSIHUM MOCNE CHATUS HaNpPsXeHna?

9. MNMnacTtudpukaumnsa nonMMepos.

Bug KOHTpONS: yCTHbIA ONPOC CTYOEHTOB.

1. Hanbonee pacnpocTpaHeHHble nnactucpmnkaTopbl. MexaHuam ux 0encTens, CocTas, CBOMCTBA.
2. CoBMeCTUMOCTb NnactugomkaTopa ¢ nonmMepamu.

10. CtapeHue u ctabnnnsauus nonumepos. Buabl nectpykuun BMC.

Bug KOHTpONS: yCTHbIA ONPOC CTYOEHTOB.

1. Kakas pasHuua mexay oecTpykumen n genonmmepmnsaumnen?

2. KakoB MexaHu3M gerictemsl ceeta Ha nonumep? Kakune nonvmepsl Hanbonee noaBepXeHso
LeicTBmio cBeTa 1 nodemy? Kak 3awmtnts Nonnmep ot AeicTems ceeta?

11. ObnacTtn npumeHeHns BMC.

Buao koHTpons: nposepka pedearos.
CocTaButb pedoepart no Teme (Ha Bblbop):

. Monnmepbl B aBTOMOBUNECTPOEHUN.

. [lonumepsbl B cTpouTenbcTee.

. Nonnmepsbl B MeguumHe.

. Buopasnararwowuecs nonnumeps.

. YTunusaumnsa nonnmmMepHbIXx Matepmnanos.

. [lonumepsbl B NULWEBON NPOMbILLIEHHOCTN.
7. MNonvMepbl B NErkom npoMbILWIEHHOCTH.
12. MonnanekTponnTbl. MIOHOOBMEHHbBIE CMONbI.

1. B 4eM 0COBEHHOCTb ANEKTPONUTUYECKUX CBOMCTB MONMNEKTPONUTOB MO CPaBHEHWIO C
HU3KOMONEKYNSIPHBbIMU aHanoramu.

13. Passutune xummn BMC B 21 Beke.
1. CocTtaButb pedoepart no teme: "lMepcnekTrBbl PasBnTS XMMUM NONUMEPOB B By ayuiem."

OO Ok WD =

6. OueHOUYHble CpeacTBa OJ1s TEKYLLLero KOHTPOJS yCrneBaeMoCT!, NPOMEXYTOYHOMN
aTTecTauum rno UToram OCBOEHUS OUCLMIMIIMHBI U y4ebHO-MmeToanyeckoe obecneyeHme
CaMOCTOSATE/IbHOW paboTbl CTYAEHTOB

Tema 1. Lenu n 3apaun dousuko-xumun BMC, knaccuchmkaumsa nonumepos
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LMCKYCCUS , NPUMEPHbIE BONPOCHI:

PaCCMOTpeHVIe Knaccugomkauum nonmmepoBs,npUHLKNbLI Knaccugukauum n 3aBMCUMOCTb
Knaccumgomkaumm ot CTPoeHUs I'IOJ'II/IMepOB.OCHOBHbIe NOHATUA XUMUN PUSUKO-XUMUU NONVUMEPOB:
cTteneHb nonnmMepmnsaummn, MOHOMeEpPLI,ONMromMepbl, 3BE€HbA 1 Lenn nonmMepos

Tema 2. UcTopusa pa3BuTusi Hay4HbIX NpencraBneHUin 0 MaKkpoMoneKkyne

Tema 3. NMoHsATME HaAMONEKYNSAPHOW CTPYKTYPbI, BUAbI HAAMONEKYNSPHbIX CTPYKTYP
NoMMEpPOB B Pa3/iIMyHbIX Pa30BbIX COCTOSHUSAX

nMcbMeHHas paboTa , NpYMepPHbIe BOMPOCHI:

OcHoBHbIE OnpeneneHns n Buabl HAOMONEKYNSAPHBIX CTPYKTYP.NEPBUYHAS, CTPYKTY
HagMonekynsipHas CTpykTypa nonmMmepos.duamyeckme MetToabl onpeaeneHns HagMmonekynsapHom
CTPYKTYpPbl NONNMEPOB.Y POBHN HAOMONEKYNSAPHbBIX CTPYKTYP:reOMETPUYECKUA, KNHETUYECKNIA,
TepMoanHaMNYECKUA.

Tema 4. HapmonekynsipHas CTPYKTypa KpUCTanin3yroLuxcsa noamMepos
Tema 5. HagpMonekynsipHasi CTpyKTypa aMopcpHbIX NOIMMEpPOB
nMcbMeHHas paboTa , NpYMepHble BONPOCHI:

Ocob6eHHOCTN HaAMONEKYNSAPHON CTPYKTYPbl aMUOPCIHBIX NOMMEPOB B CPABHEHNM C
HaAMONEKYNSPHOM CTPYKTYPOI KPUCTaNNM3YOWNXCS NonMmMepoB.oHaTe cTeneHn
KpUCTanIM4YHOCTN.AMOPGOHOKPUCTANNYECKME MOTMMEPDI.

Tema 6. NMoHsATHE 006 arperaTtHOM 1 ¢pa30BOM PM3NYECKOM COCTOSHUM
KOHTpOnbHas paboTa , NpUMepHbie BONPOCHI:

1.Bnabl 0a3oBbIx COCTOSIHWIA NONMMEPOB 2.Buabl domanyeckne coctosHmin nonmepos 3.Pasnnyms
MeX Iy pas0BbiM U PU3NYECKMM COCTOSIHMEM NonMepoB 4.0cobEeHHOCTU YNOPSA0HEHHOIO
COCTOSIHMS NoNMMepOoB 5.MoHMATUE KpUcTann3aumnm 1 CTeKI0BaHNS NONMMEPOB

Tema 7. AMopcpHOe cha3oBoe COCTOsIHME NONMTUMEpPOB (BbICOKO31acTU4YecKoe)
KONMOKBUYM , MPUMEPHbIE BOMPOCHI:

Oc06€eHHOCTN BbICOKO31aCTUHECKOr0 COCTOSHMSA nonumMepa. MNoHATME TEpMOMEXaHNYECKO KPUBOK U
ee BuA (C 00bSCHEHNSIMM). DNAaCTUYHOCTb Kay4yKOB: AeanbHOro 1 peanbHoro. 3aBMcMMOCTb
nechopmauny oT HaNpsiXXeHus, rpaduyeckme pasbsicHeHns. Penakcaumsi.

Tema 8. Cteknoobpa3Hoe COCTOSIHME NOSIMMEPOB
Tema 9. NoHATUE BbIHYXOEHHOW 3nacTuyeckon aecoopmauum aMopdoHbIX NONUMEPOB
ONCKYyCCUS , MPUMEPHbIe BOMPOCHI:

MoHaTre negopmaummn nonumepos.ObpaTtHble aedopmaumm.Cxematmyeckoe n3obpaxeHme KpuBoii
Harpy3ka-gedopmMaums ons cteknoodbpasHoix nonuMepos.lpeaen BoiHyXXAEHHOW 3N1aCTUYHOCTH.

Tema 10. Basko-tekydyee amopcpHoe cocTtosiHue. NoHATMEe BA3KOCTU NONMMEPOB
ONCKYCCUS , NPUMEPHbIE BONPOCHI:

OTtnnyne BA3KO-TEKYy4ero COCTosAHMA nonmmepos oT CTeKJ'I006p3.3HOFO M BbICOKO-3/1TaCTN4€E€CKOrO.
[MoHATME BA3KOCTHU nonnMepos.

Tema 11. Kpucrannuyeckoe coctosiHue rnoMmepos
KOHTponbHas paboTta , NpUMepPHbIE BONPOCHI:

1.CnocobHOCTb NoNMMepoB K kpuctannuaaumm 2.0Tnm4mne KpUCcTanim4eckoro CoOCTosiHue ot
aMopPdOHOro COCTOSHNSA NONMMEPOB. 3.KMHEKNTA N MEXAHU3M KpUcTannnsauum

Tema 12. MexaHn4yeckasi MPOYHOCTb U CTPYKTYpa NOIMMEpOB

nMcbMeHHas paboTa , NpuMepHbIE BONPOCHI:

[MoHATME NpoYHOCTM NonMMepa.XapakTepucTmka 4ONroBe4HOCTN nonnuMepa Y TomneHme nonumepa.
Tema 13. NMnactucpmukaumsa nonumepos, BIMSHUE NnacTupmuKkaTtopos

ONCKYyCCUS , MPUMEpPHblE BOMPOCHI:

BnusaHue nnactndpukatopos Ha cBoricTBa nonnMepos. COBMECTMMOCTb NIacTMdMKaToOpoB C
nonumepamn. OueHka apdeKTBHOCTM NnacTudgukaropa. MexaHmam nnactmgoumkaumm.

Tema 14. CtapeHue n ctabunusaumsi NoIMMeEpPOB.
nucbMeHHas paboTa , NpYMepHbIe BOMPOCHI:

KTPOHHEBH
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Mporpamma ancumninHbl "MrU3nNKO-XMMUS BbICOKOMONEKYNSIPHBIX coeanHeHmnin”; 020201.65 dyHaameHTanbHasa 1 npuknagHas xmmus;
aCCWCTEHT, K.H. Tyopui E.B.

MoHATME cTapeHusi NONMMEPOB 1 MeTOAbl cTabunmaauum NonMMepos

Tema 15. Bugbl pectpykuum BMC

JoMallHee 3aJaHune , NpuMepHble BOMpPOCHI:

[MoHuATHMe pecTpykumm 1 BUAbI AecTpykumn. Knaccmgomkaums peakumnin TepMm4eckon 4ecTpykumm.
Tema 16. O6nacTv npuMeHeHUs BbICOKOMOJEKY/SIPHbIX COeAUHEHUH.

Hay4HbI Ooknang , NpUMepHble BOMpPOoCHI:

MprMepHble TeMbl AOKNAL0B B COOTBETCTBUM C 0611acTsMU NPUMEHEHNS NONMMEPOB: Nerkas
MPOMbIWEHHOCTb, aBTOMOOUIbHAS MPOMBIWAEHHOCTb, MEAMLIMHA.

Tema 17. PacTBOpbl BICOKOMOJIEKYNSIPHbLIX COeANHEeHUN. BA3KOCTb.
Tema 18. NMonnanekTponutbl. NOHOOOMEHHbIE CMObI
ONCKYyCCUS , MPUMEPHbIE BOMPOCHI:

Onpe,ueneHme nonmanekTponnTa u NOHOOOMEHHOW CMOJbl. DUINKO-XMMUYECKME XapakTepucTnkn
NnoNManeKTpPoJZINTOB.

Tema 19. Pazsutue xumum BMC B 21 Beke
Hay4YHbI Ooknag , N(PUMEepPHbIE BOMPOCHI:

OCHOBHbIEe HanpaBneHUs Pa3BUTUS NONMMEPHON NMPOMbIWIEHHOCTU 1 HaYYHbIX pa3paboTok B
obnactu nonuMepHbIx Matepuanos.lpuMepHbie TeMbl 4oknanoBs: MonuMepHble Noanoxku, Passntne
NPUMEHEHNS XMW NONMMEPOB B MeanumHe, OCHOBHbIE TEHAEHLUMUW PA3BUTUS XUMUW MONUMEPOB U
nepcnekTnBHbIe 06nacTn NpUMeHeHNs nonuMepos, MNMpobnembl xuMuM NonMMepoB B 21 Beke.

Tema . UToroeasi popma KOHTpons

[MpnMepHbIe BONPOCHI K 9K3aMEHY:

TECTOBbIE 3aAaHNS, KOHTPOMbHbIE PaboTbl, 9K3aMeH

TecToBble 3a0aHMS:

1.0npeneneHve nonumepa,snabl NONMMEPOB

2.Bnabl 0a30BbIXx COCTOSHUIA NOAMMEPOB

3.Buabl gomnsnyeckne CoOCTOSHUI NONMMEPOB

4.Pasnnyng mexay oasoBbiM U (OU3NYECKUM COCTOSSHUEM MONUMEPOB
5.0cob6eHHOCTM yNOpPSA0YEHHOrO COCTOSHNS NONMMEPOB

6.MoHnATME KpncTanIn3aumm n CTeKNOBaHNS NONMMEPOB

7.1. OcHOoBHas nuTeparypa:

1.Cemunkos, HO. 1. BoicokoMonekynsipHble coeanHeHns: y4eb. ons cTyaeHToB By30B, 0Oyyatowmxcs
no cneu. 011000 "Xumuna" n HanpasneHuio 510500 "Xumung" / HO. 0. Cemyunkos.?2-e naa.,
ctep..?Mocksa: Akagemus, 20057366,[1] c.:

2.Cemuukos, KO.[l. BbicokoMonekynsipHble coeanHeHns: y4eb. ans cTyaeHToB By30B, oOyyaowmxcs
no cneu. 011000 "Xumng" n HanpasneHuio 510500 "Xumng" / KO. 1. Cemuunkos.?3-e naa.,
ctep..?Mocksa: Akagemuns, 2006.7366, [1] C

3.Cemunkos, H0.[0. BeeneHve B xuMnio NonMmepoB: yuebHoe nocobue ans CTyAeHTOB BbICLIMX
y4yebHbIX 3aBefeHuin, obydatowmxcs no HanpaeneHuto BMO 020100 "Xumns" n cneumanbHOCTH
020201 "dyHpoameHTanbHaa u npuknagHas xumuns" / K0. . Cemuymkos, C.®. Xunbuos, C. 1.
3aiiues.?CankT-MNeTepbypr [1 op.]: NaHb, 2012.7222 c.:

4.KneHnH B.W., ®epnyceHko N.B. BbicokoMonekynsipHble COeaNHEHNS: y4ebHuK. - 2-e u3g., Ucnp. -
CaHkT-lMeTepbypr, 2013. - 512 c.

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

7.2. lononHutenbHasa nuteparypa:
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1. MankuH B.W., Casaxos P.L., Yepkacos P.A. Ctepnyeckuii acpdpoekT: npobnema Konm4ecTBeHHoM
OLIEHKM 1 NPOSIBNEHME B peakLMOHHOM CMOCOOHOCTM 3N1eMEeHTO0PraHn4Yeckmnx coeanHennii (063op) Il
Ycnexu xummn.- 1991.- T.60, Bbin.8.-C.1617-1641.

2. Yepkacos A.P., NankuH B.U., Hepkacos P.A. lHOyKTUBHBIA addd0ekT 3amecTuTenei B
KoppensunoHHoM aHannse (063op) Il Yecnexu xumnn.- 1996.- T.65, Bbll1.8.-C.695-711.

3. Casxos P.[1., Cenbix A.E., Mankun B.W., Yepkacos P.A. HoBble BO3MOXHOCTM NPUMEHEHUS
MoLenn OpoHTaNbHOro crepuyeckoro adpgpekta. IV. Ontumnaaums cTpykTypbl Mmonekyn // X. opr.
xumunun, -1999,-1. 35, BbIn. 5,- ¢. 691- 695.

4. Galkin V.I. Inductive substituent effects (063op) Il J. Phys. Org.Chem.- 1999.-
V.12,N4.-P.283-288.

5. Exner O., Charton M., Galkin V. The inductive effect - the present position // J.Phys. Org.Chem.-
1999.- V.12, N4.- P.289.

6. Galkin. V.l., Cherkasov A.R., Cherkasov R.A. "Inductive" electronegativity scale // Journal of Mol.
Struct. (Theochem). -2000.- V.489, N 1. - P. 43-46.

7. Galkin V.I., Cherkasov A.R., Cherkasov R.A. Modelling of substituents electronic and steric
effects for effective analysis of organoelement and organophosphorus

reactivity // Phosphorus, Sulfur and Silicon and Relat. Elem. 1999. Vol. 144-146.- P.329-332.
8. Mapu Ix. OpraHnyeckas xumus. Peakumm, mexaHnambl, CTpykTypa (B 4-x Tomax). M.: Mup, 1987.

9. Francis A. Carey, Richard J. Sundberg Advanced Organic Chemistry Part A: Structure and
mechanisms. 5th ed. - Springer, 2007 - 1199 p.

10. PomaHoBckuin 5.B. OcHoBbl xumnyeckon kuHetnku. M.: 3. "Ok3amen", 2006. - 416 c.
11. bapaeB @.3. KuHetnka xummyecknx peakuui. - M.: 1ag. MY, 2007. - 67 c.

12.Cemunkos 0. I1., Xunbuos C. ®., 3anues C. [1. BeenoeHne B Xumnto Nonmmepos. -
CaHkT-lNeTepbypr: JlaHb, 2012. - 224 c.

http://e.lanbook.com/books/element.php?pl1_cid=25&pl1_id=4036

7.3. UHTepHeT-pecypcChbl:

Hoseliwne nybnukaunmn,6asa AaHHbIX -
http://www.rsc.org/Publishing/Journals/PY/News/polymers.asp
Xumnyeckunn noptan - http://www.chemport.ru/?cid=45

Xumuns nonumepos - http://www.polychemistry.com/

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

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

8. MarepuanbHo-TexHU4eckoe obecrneyeHne QUCLMUNINHbI(MOAYS)

AL

OcBoeHune oncunnnHel "®dusnko-xmmmns BbICOKOMONEKYNAPHbIX COEONHEHN™ npeanonaraeT
ncnonb3oBaHme cnegywowero MmarepmnanbHO-TEXHNYECKOIro obecneyeHus:

PeructpaunoHHbiii Homep 7 DAEKTPOHHEH
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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.

ncnonb3osaHue K ¢ uenbio NposegeHns npeseHtaumn B Power Point 1 npocMoTpa MeToan4eckmnx
BUOEO 1 (DOTOMATEPMANIOB; NCNONb30BaHNE 06pasLIOB NONMMEPHbIX MAaTEPUANoB AN 03HAKOMNEHMNS
C nx ceoncTBamu

MNporpamma coctaBneHa B cooTBeTcTBUM C TpebosaHnamm ®IrOC BIMO un yyebHbiM nnaHom no
cneumanbHocT: 020201.65 "®yHoameHTanbHas n NnpuknagHaa xmmua" 1 cneuvannsaunumn Xmmums
BbICOKOMOJIEKYNSIPHbIX U 3N1EMEHTOOPraHN4YeCcKux CoeauHeHnn .
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ABTOpP(bI):
Tyopwin E.B.
" 201 __r.

PeueH3eHT(bl):
Manknna N.B.
" 201 r.

PernctpaumnoHHbii Homep 7 5AE
CtpaHnua 16 n3 16. iis yHlf[
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