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Pabouas nporpamMma cocrapieHa B COOTBETCTBHH ¢ DeziepanbHBIM rOCyJapCTBEHHBIM 06pa30Ba-
TCJILHBIM CTAaHAAPTOM BBICIIECr0 00pa30BaHKs II0 HAIPABJIEHUIO NMOATOTOBKH 04.06.01 XuMHueckue

HayKH (YPOBEHb [IOArOTOBKU KaJpOB BHICIIEH kBanmuuxanun) (yreepaen [Ipukazom Munucrepcrsa
obpasoBanus 1 Hayku PO ot 30.07.2014 No 869)

PABOYASI [TPOTPAMMA PACCMOTPEHA U OJJOBPEHA na 3ace/laHUMd YYEHOTO COBETa
WpHX CO PAH nporokon Ne i~ ot «2/» wae  2021T

Havanpauk oTiena acnupanTypsr K.X.H. %%W H.H. Tpodumora

1. Ilesn v 32029 y4e6HOH QU CHMILIHHBI

PaccmarpuiBaemasi THCHUIUIMHA OTHOCHTCS K OCHOBHBIM JHMCIIMIITHHAM IIPH NIOATOTOBKE acIu-
PaHTOB, ofyyarommxcs mo mpopuiro BrICOKOMOIEKYIIAPHBIE COEMHEHNMS.

Kypc «Bplcokomoliekynsapabie cCoeUHEHHS» 3HAKOMUT acClUpaHTOB C OCHOBaMH HAyKH O
TIOIMMEpax 1 JaeT Ipe/iCTaBIeHUs O ¢€ BaXKHEHIIMX IPAKTHYECKHX HPHIIOKEHHSX, KOTOPhIE He06-
XOMUMBI KaXXIOMY COBPEMCHHOMY XHMMHKY, HE3aBUCHMO OT €ro ITOCIEMYIONIEH y3KOH creluannsa-
UH.

Henbio M3ydeHust JMCHANUIMHLL SBISETCS TPHOGPETEHHE (GyHIaMeHTaTbHBIX 3HAHUH M IPAKTH-
YECKHMX HABBIKOB, HEOOXOAMMBIX IS NPOhECCHOHANBHON HAYYHO-HCCIeN0BATENLCKON, HHHOBAIIHOH-
HOM U 00pa30BaTEILHON MEATENLHOCTH B 00JIACTH XUMUK BBICOKOMOJIEKYIIAPHEIX COSMHEHUiT; Gopmu-
poBanHe 00o0IaoIeH TeopeTHYecKoil 6a3bl it u3yueHus ByHIAMEHTATBHBIX OCHOB XHMUH BBICOKO-
MOJICKYIAPHBIX COCIMHEHUH U BO3MOKHOCTH MX HCIIOJIb30BAHUS Ha MTPAKTUKE.

3apauu:

* (dopmupoBanue y 00ydarouXcsi COBPEMEHHEIX MPE/CTABIEHHH 0 XUMHH BBICOKOMOJIEKYJIAPHBIX

COCIIMHEHUH, €€ POJIM U 3HAYUMOCTH B COMOCTABIICHHH C APYTHMH XHMHUECKAMY HAayKaAMK;

® OCBOCHHC HABBIKOB TCOPETHYCCKOTO aHA/IM3a PEe3yIbTAaTOB 3KCIIEPUMEHTAJILHBIX HCCIIEI0BAHMIL
B 001aCTH XUMHH;

® OCBOCHHME METOJIOB IIAHHPOBAHMS SKCIIEPUMEHTa H 00paboTKH COGCTBEHHBIX MCCIEIOBAHMIA;

® 00y4eHHE YMEHHUIO CHCTEMATH3HPOBATh M 0000IIATh Pe3yNbTaThl COOCTBEHHBIX MCC/IEIOBAHMUH B

COIIOCTABJICHUH C U3BECTHLIMH JTATEPATYPHBIMH JIaHHBIMY;

* 00yueHHe yMeHHIO ODOPMIATH Pe3yIbTaThl COGCTBEHHBIX WCCIEOBAHUI B BUIE nyONUKaIHii,

OTYETOB, JOKJIAI0B.

2. Mecto gucuumiuubl B cTpykrype OOIT

2.1. Vyebnas mucuummea b1.B.OJ.1 Xumus BBICOKOMOJIEKYJIAPDHBIX COCAMHEHHH BXOIUT B
BAPUATHBHYIO 4aCTh MEXIUCUHUIUIMHAPHOTO podeccroransroro momys OOIT.

2.2. JlanHas nporpaMma CTPOUTCS HA MIPEEMCTBEHHOCTH MPOrPAMM B CHCTEME BBICIIETO obpa-
30BaHMA U TpeAHasHaueHa Jd acnupantoB UpUX CO PAH, npomemmmx o6ydenue mo mporpamme
[IOArOTOBKH MaruCTpOB W CIENHMATNCTOB, IPOCIYIIABIINX COOTBETCTBYIONIME KYPCHl H HMEIOIIUX 110
HHM IHOJOXKHUTENIbHBIC OLEHKH. OHA OCHOBBIBAETCSA HA MOJIOKEHHSAX, OTPAKEHHBIX B Y4eOHBIX npo-
rpamMMmax yKa3zaHHbBIX ypoBHEH. Jist OCBOCHMS JUCHUIIIHHET « XM BBICOKOMOJIEKYJIAPHBIX COCUHE-
HUH» TPEOYIOTCSA 3HAHMA M yMEHHs, MPUOGPETCHHBIE 00YYAIOLIIMACS B pe3yibTaTte OCBOEGHUS psijia
MUCUHUIUIMH (pa3/Ie/oB QUCHHILINH), TAKAX KaK;

—OCHOBBI CHHTE3a U XUMHH MOHOMEDOB;

—OH3UKO-XUMUYECKHE METO/BI HCCIICA0BAHUS BBICOKOMOJIEKYIISPHBIX COCIMHEHHH M ITOJH-
MEPHBIX KOMIIO3UIIHOHHBIX MAaTePHATIOB;

—MexaHu3MBI XUMHYECKUX PEAKIIUIA;

—TeopeTnyeckne OCHOBBI OPraHUYECKOTO CHHTE3A;

—Oprannyeckas XHMHS;

—XHMHA 3IEeMEHTOOPTaHUYECKUX COEINHCHHUIN;

—OCHOBBI CTEPEOXUMUH.

2.3. OcBoeHye MUCIHIIIHEBI « XMMHs BBICOKOMOJIEKYIIPHBIX COEUHEHHI» HEOOXO0IAMO npu
IIOATOTOBKE K rOCYIapCTBEHHOM UTOTOBOM aTTeCTAlUHU.



3. TpeOoBaHusl K pe3yJbTaTaM O0CBOEHMS U CHUIIIUHbBI

[Ipouiecc u3ydeHus TUCHUIUIMHBI «XUMHUSI BBICOKOMOJIEKYJISIPHBIX COCTUHEHHUI» HalpaBlieH Ha

(hopMUPOBaHHE JIEMEHTOB CICAYIOMMX KoMIleTeHIui B coorBeTcTBUU ¢ OOII 1o HampaBieHUIO MOI-
rotoBku 04.06.01 Xumudeckue HayKu, Tpodriib BeICOKOMONIEKYIISIpHBIE COCTUHECHHS .

>

Ynueepcanvnvie komnemenyuu:
CHOCOOHOCTh K KPUTHUYECKOMY aHAJIM3Y U OLICHKE COBPEMEHHBIX HAYUHBIX JOCTH)KCHUMU, TeHe-
PUPOBAHUIO HOBBIX WJCH MpPHU PEIICHUM HCCIEI0BATEIbCKUX M MPAKTUYECKUX 3a/1a4, B TOM
YKCiIe B MEKIUCIUILIMHAPHBIX oOmacTax (YK-1);

CHOCOOHOCTh MPOEKTUPOBATh M OCYHIECTBIISATH KOMIIJIEKCHBIE HCCIIEJOBaHMS, B TOM
YHCIIe MEXAUCIUILUIMHAPHBIE, HA OCHOBE LIEJIOCTHOTO CHCTEMHOI'0 HAyYHOT'O MUPOBO33PEHUS C
UCIIOJIb30BaHUEM 3HaHUI B 00acTu ucropuu u punocodpuun Hayku (YK-2);
TOTOBHOCTH Y4acCTBOBaTh B Pa0OTE POCCHHCKUX M MEXTYyHAPOIHBIX HCCIIEAOBATEIBCKUX KOJI-
JICKTHUBOB [0 PEIICHUIO HAYYHBIX U Hay4HO-00pa3oBaTenbHbIX 3a1a4 (YK-3);
TOTOBHOCTH HCIOJIB30BATh COBPEMEHHBIE METOABI M TEXHOJOTUH HAYYHOW KOMMYHUKAIIUU Ha
rOCy/IapCTBEHHOM U HHOCTpaHHOM si3bikax (YK-4);
CTIOCOOHOCTH TIAHUPOBATH M PEIIaTh 3a/1a4d COOCTBEHHOTO MPO(ECCHOHAIBHOTO U JIMYHOCT-
Horo pa3sutus (YK-5)
Oobwenpogeccuonanvhvle KomnemeHyuu:
CIOCOOHOCTh CaMOCTOSITENIFHO OCYILIECTBIISTh HAYYHO-HCCIIEIOBATENBCKYIO IESATENbHOCTh B
COOTBETCTBYIOIIEH MpodecCHoHaNbHON 00JaCTH C MCIOJIB30BAHUEM COBPEMEHHBIX METO/IOB
UCCIIeI0BaHksI U MH(DOPMAITHOHHO-KOMMYHHUKAIIMOHHBIX TexHosoruit (OTTK-1);
TOTOBHOCTHh OPTaHU30BaTh pabOTy HCCIENOBATENBCKOTO KOJUIEKTHBA B OOJIACTH XHMHUH M
cmexHbx Hayk (OITK-2);
TOTOBHOCTH K TPENOJaBATEIbCKON JESITEIBHOCTH 110 OCHOBHBIM 00pa3oBaTEIbHBIM IPOTpaM-
MaM Bbiciiero oopasosanus (OITK-3).
Ilpogpeccuonanvnvie komnemenyuu
yriayOJIeHHOe 3HAHHE COBPEMEHHBIX METOJOB XMMHMH BBICOKOMOJIEKYISPHBIX COCIWHEHUN U
yMeHHE TPUMEHsATh uxX Ha npaktuke ([TK-1);
CIOCOOHOCTh CTaBUTh M pelllaTh MHHOBAIIMOHHBIE 33/1a4M B 00J1aCTH METOJI0JIOIMYECKUX OCHOB
XMMHHU BBICOKOMOJIEKYJISIPHBIX COSAMHEHU, CBSI3aHHBIE C IMOJIyd€eHHEeM MOHOMEPOB U MOJIUMe-
POB, NMPaKTUYECKUM MPUMEHEHHEM, ONpeAETICHUEM UX CTPOCHMS M PEaKIMOHHON crnocoOHO-
CTH, YMEHHE padoTaTh C anmaparypoi M npuOopamu, NpeaHa3HAYCHHBIMH JJIsl HCCIIEIOBAHUI
BBICOKOMOJICKYISIpHBIX coequnenuit (ITK-2);
YMEHHE MPOBOJUTH aHAJHM3, CAMOCTOSTEIHHO CTaBUThH 3a/1a4y MCCIEeNOBaHMs Hanbojee akTy-
aJIbHBIX MPOOJeM, MMEIOUIMX 3HAa4eHUe Ui XUMHUYECKOW OTpaciid, TpaMOTHO IJIAHUPOBATh
HKCIEPUMEHT W OCYIIECTBIISITH €r0 Ha IMPAKTHUKE, BIAaJeHHE 0a30BBIMH IPEICTABICHUSIMH O
TEOPETUYECKHX OCHOBAaX OPraHMYECKOM XMMHUHU, MEXaHU3MaX OpraHMYeCKUX peakiii, crepeo-
XMMHUH, XHMHH 3JICMEHTOOPTaHUYIECKUX COoeMHeHnH u opranndeckoit xumun (ITK-3);
YMEHHUE MPUMEHSATh (PU3MKO-XMMHUYECKHE METO/bl UCCIIEAOBAHUS CTPYKTYPhl BBICOKOMOJIEKY-
JSIPHBIX COSJMHEHUH U TIOJIMMEPHBIX KOMIO3UIIMOHHBIX MaTepuaios (ITK-4).

[To okoHYaHUM W3YYEHUS TUCITUILIMHBI ACTTUPAHTHI IOJDKHBI OyTyT:

3namo:

METO/Ibl TIOJIYYeHHS, XUMUUYECKHE CBOMCTBA U MPAKTHUECKOE MCIIOIb30BAHUE OCHOBHBIX KJlac-
COB BBICOKOMOJIEKYJISIPHBIX COETMHEHU,

TUTIOBBIE METOJIBI CHHTE3a MOJIMMEPOB, UCIIOIH3YEMBbIE pEareHThl U 000PYI0BAHHE;

MEXaHU3MbI OCHOBHBIX MOJUMEPHU3AIMOHHBIX MPOIECCOB, TOAXOABI U METOJIBI U3YUCHHS MEXa-
HHU3MOB,

BIIMSIHUE CTPOCHHS Ha PEAKITMOHHYIO CIIOCOOHOCTHh BRICOKOMOJIEKYIJISIPHBIX COSTUHEHUI;
(OUBUKO-XUMHYECKUE METO/bl UCCIEAOBAHUS CTPOCHHSI BHICOKOMOJIEKYIISIPHBIX COSTUHEHUN U
MOJIMMEPU3AITMOHHBIX TTPOIIECCOB;

COBPEMEHHYIO MEPHOINYECKYIO TUTEpaTypy (KypHAIIbI) U dJIEKTPOHHBIE 0a3bl TaHHBIX B 00J1a-
CTU XUMHH BBICOKOMOJIEKYJISIPHBIX COCAMHEHUIN U METOAOB MOMCKA CBOMCTB U MOJIYUYE€HHUS IO-
JTUMEPOB;



POJIb M1 MECTO XMMHHU BBICOKOMOJICKYJISIPHBIX COCTMHEHUHA B cHCTeME (yHIaMEHTATbHBIX XH-
MUYECKHX HayK W TMTPOU3BOACTBE COBPEMEHHOW MHHOBAITMOHHON MPOTYKIIHH.

Ymems:

BBIOMPATh METO/IbI M pEareHThl CHHTE3a MOHOMEPOB U TIOJIUMEPOB;

IJIAHUPOBATh MOJMMEPU3AIIMOHHBIN TIPOIIECC;

MIPOBOJIUTH PA3/ICIICHUE CMECEH TMOJIYYCHHBIX BBICOKOMOJICKYJISIPHBIX COCTUHEHUM M HJICHTH-
(buKaIuIo cocTaBa M CTPOCHHUS C TTOMOIIBIO XMMHUYECKUX U (PH3UKO-XUMHUUYECKUX METOJIOB aHa-
JIN3a;

OCYIIECTBJISATh MOMCK METOJOB IMOJIYYEHHUS W CBOHCTB BBICOKOMOJICKYJISPHBIX COCAMHEHHUH C
HCIIOJIb30BAHUEM COBPEMEHHBIX 0a3 TaHHBIX M MIOMCKOBBIX CUCTEM.

Hmemob onvim:

IJIAHUPOBAHUS ¥ TIPOBEICHUS CHHTE3a BEICOKOMOJIEKYJISIPHBIX COCTMHCHHUI;

OYUCTKHU HOJII/IMCPOB nu I/I,ZLGHTI/Iq)I/IKaI_[I/II/I 150, CTpOeHI/IH C UCIIOJIBb30BAHUECM XUMHUUYCCKUX U (1)1/131/1-
KO-XUMHUYCCKUX MECTOAO0B,

MOJICIIMPOBAHUS CBOMCTB BEIICCTB M TApaMETPOB PEAKIUH C HMCIOJIb30BAHUEM KBAaHTOBO-

XUMHNYCCKHUX MCTOA0B,

HalmMCaHUs HAYYHBIX OTYCTOB U craTel.

4. CTpyKTYpa M cojiep:KaHue y4eOHOH JUCHUILIMHBI

OO0111ast TPYI0eMKOCTb AUCIMIUIMHBI COCTABIISAET 6 3aueTHBIX equHuIl (216 yacos).

4.1. CTpyKkTypa IMCIHIIIHHBI

Ne | HammenoBanue O6beM yuebHOl paboThI, U Bun
JUCLUTUIMHBI Bcero | Bcero W3 ayuTOpHBIX CamocCT. | HITOrOBOIrO
ayputopH. | Jlekn. | JIa6. | ITpaxt. | KCP | pabota KOHTPOJIA
1 | Xumus
BBICOKOMOJICKYISApHBIX | 216 90 45 - 45 36 90 DK3aMeH
COCIMHEHU I
4.2. Conep:xaHue TUCHMILINHBI
4.2.1. Pazae/ibl AMCHUMIIJIMHBI M BU/IbI 3aHATHI
Ne HaumenoBanue Bugpl yaueGHON paboThl U TPYAOEMKOCTb, U DOopMBI TEKYILETO
pas3zesioB U TEM Beero | Jleku. | JIa6 | IIpakr | CP | KCP KOHTPOJIA
YCIIEBAEMOCTHU
Paznea 1. Knaccupukanusi ¥ HOMEHKJIATYpa NOJIHMEPOB
1 Knaccudukanus nonu- 10 2 i 5 4 5 YcTHBIN rpynnoBoit
MEpPOB OIpoc
5 Homenknarypa nonume- 10 5 i 5 4 5 VY CTHBIN TpyNIOBOU
pOB oIpoc
Paspnen 2. CuHTE3 MOJTUMEPOB
3 | llonumepuzanus. 9 2 - 2 4 1 ¥ CTHBIH rpyNIOBOi
oTpoc
Y CTHBIN TPYyNIIOBOU
4 | TlomukoHIEHCAITHS. 9 2 - 2 4 1 OTIPOC, PEIICHUE
3a1a4
Pasznen 3. XuMuyeckue peakuum noJauMepoB
Peakuuu 6e3 n3meHeHus Vbt rpymoBoii
5 | creneHu noauMepHu3a- 14 3 - 3 6 2
orpoc
TN H.
Peakuuu, mpuBozsme K . .
6 I/ISMeHeHI/IIOpCTeHeHI/I o- 14 3 - 3 6 2 ¥ CTHEIH rpyIIoBoH
orpoc
JMMEpH3aIuU




Paznen 4. MakpoMoJieKyJibl M MX TIOBeJIeHHE B PACTBOPAaX

Koudurypauuu u kon- N N
urypar VCTHBIN TPYIITOBOi

7 | durypamuonnas uzome- 14 3 - 3 6 2
Orpoc
pHsl MAKPOMOJICKYJTBI.
Kondopmarnmonnas . .
8 | u3omepus u koHpopma- 14 3 - 3 6 2 Y CTHBIH IPYNNOBO#

OIIpoC
s MaAaKpOMOJICKYJIBI. p

MakpoMOIIeKyJIbl B pac- 14 3 i 3 5 5 VY CTHBIN TPyNIIOBOU
TBOPAX. oIpoc

9

Paszgea S. IlosmmmepHble TeJia.

CTpyKTypa ¥ OCHOBHBIE
10 | ¢usuyeckue cBoiicTBa 10 2 - 2 4 2
HOJMMEPHBIX TeJl.

YCTHBIN rpynnoBoi
orpoc

o VY CTHEIN I'pyHIIOBOU
CoiicTBa aMOp(HBIX pyn

11 10 2 - 2 4 2 ONpOC, PEIICHUE

HOJMMEPOB
3a1a4

Pa3nes 6. Hanonoaumepsl

12 CaoiicTBa HaHOIIOJIMME- 10 9 i 5 4 2 YcTHBIH rpynnoBoi
poB OIIpoC

13 [Tony4yenue HaHOMaTe- 14 3 i 3 5 9 YCTHBIH rpynmnoBoi
pHUaJoB OIIpoC

14 [TpumeHeHne HaHOIIO- 14 3 i 3 5 9 YCTHBIH rpynmnoBoi
JIMMEPOB. OIIpoC

Paznen 7. IlosiumMepHbIe MaTepHaJIbl U U3/1EJIUA

Y CTHBIN IpynInoBoi

15 | IlnacTuueckue Macchol 10 2 - 2 4 2

ompoc
Y CTHBIN IpynInoBoi

16 | Dnmacromepsl 10 2 - 2 4 2 OTIPOC, peIIeHHe
3a71a4

17 | Tnerxu 10 o | - | 2 | a4 | o | Ycrueipymmosod
onpoc

18 | Bosokia 10 2 | - | 2 | a | g | Ycrmuerirpynmosoi
onpoc

19 | PacTBOpHI MONMMEPOB 10 2 - 2 4 2 ¥ CTHBIH IPyNIOBOi
onpoc

Bcero yacoB: 216 45 - 45 90 36

4.2.2 Conep:xkaHue pa3aejioB U TeM TUCIHHIIIHHbI

Paznea 1. Knaccupukanus 1 HOMEHK/IaTypa 1oJMMepoB

Tema 1. Knaccudukaiusi noJMMepoB B 3aBUCUMOCTH OT NMPOUCXOXKICHUS, XUMUYECKOT'O CO-
CTaBa M CTPOEHUS OCHOBHOM L€, B 3aBUCUMOCTH OT TOMOJOTHMH MaKpoMmojeKkysl. OJHOTSKHbIE U
IBYXTSDKHBIE MakpoMoJieKyinbl. [IpupoHbie (BOJIOKHA, KaydyK) U CHHTETHYECKHe monumepsl. Opra-
HUYECKHUE, HIIEMEHTOOPTaHNYeCKUE U HEOPTaHWYEeCKUE MOoIUMephl. JInHelHbIe, pa3BeTBIECHHBIE, JIECT-
HUYHBIE U CIINTHIE TIOJIUMEPHI, IEHAPUMEpPHI. | OMONOIMMEpHI, CONOIMMEPHI, OJI0K-COMOIUMEPSI, TPH-
BUTBIE conoauMepbl. ['oMonenHbIe U reTepolenHble TOJTUMEPHI.

Tema 2. HomenknaTypa noiumepoB. buomnomumepsl, OCHOBHBbIE OHOJIOTHYECKHE (DYHKIHH
0enKoB pUOOHYKIICMHOBOM U J1€30KCUPUOOHYKIEMHOBOM KHCI0T. KpaTkas XxapakTepucTHKa U 00J1acTH
IIPUMEHEHHUS] BAKHENIINX MPEJCTABUTENEHN Pa3IMYHbIX KJIACCOB MOJIMMEPOB.

Pa3nen 2. CuHTe3 NOJIMMEPOB
Tema 3. [Tomumepusanus. PagukanbHas moauMmepu3anus. MexaHu3M pajuKaIbHOW MOJIMMeE-
puzanuu. Kunetuka paaukaabHON noauMmepusanui. GakTopsl, BIAUSIONMIME HA KUHETUKY paJiuKaib-
HOU mosimMmepu3anuu. OnpenesieHue CKOpoCTH noauMepusannu. OnpeaeneHne CKOpoCTH HHULTUMUPO-




BaHuA nojauMmepu3zanuu. Karnonnas nonumepusamnusa. Kunernka kaTnoHHOM nonuMmepusanuu. Koop-
TUHalMOHHasg nonumepu3zauus. Llennas cononumepusanus. [lonumepusanus B pacTBope. AHUOHHAS
nonuMepu3zanusi. Kunernka annoHHod nonuMepuzanuu. CyCleH3MOHHAs MOoJMMepU3anus. OMyIib-
CHUOHHAs MOJIMMEPHU3ALIHSL.

Tema 4. [lonmukonnencanus. Kunernka nommkonaeHcanuu. CrnocoObl MPOBEIEHUS MOJUKOH-
neHcauuu. MoJekyssipHas Macca U MOJIEKYJISIpHO-MAacCOBO€ paclpe/iesieHUue P JTMHEHHOM MOJUKOH-
neHcauuu. KuHeTnka MOJUKOHACHCALMU: BIMSHUE KOHIEHTPALUU MOHOMEPOB, CTEXMOMETPHUH, TEM-
nepaTyphl, Kataau3aTopa, MOHO(QYHKIIMOHATBHBIX MPUMeEcel, HU3KOMOJICKYISIPHOTO MPOAYKTa peak-
LMY Ha MpeAeNbHYIO CTENEeHb MOJMKOHACHCAUU. TpexMepHas MOJMKOHJCHCAlUs, €€ OCOOCHHOCTH.
CrniocoOsl IpoBeIeHus! TOJTUKOHICHCAIMU: B pacIljlaBe, pacTBOPE U Ha IpaHulle pasnena das.

Pa3znen 3. Xumuuyeckue peakuuu noJimMepoB

Tema 5. Peakiun 0e3 M3MEHEHHS CTEIECHU mojmMepusanuu. [lonmMepaHanornyHbie MpeBpa-
uienusi. BuyTpumMonekysspubsie npeBpamieHusi. OcOOeHHOCTH peaklMOHHON CcrocoOHOCTH (DYHKIHO-
HAJIBHBIX TPYIIIT MAaKpPOMOJIEKYJI.

[Ipumeps! UCTIOIB30BAHMS TTOJMMEPAHATIOTUYHBIX PEBPAILIECHUN U BHYTPUMOJEKYIISIPHBIX pe-
aKIU JUIS TOJTYYEHHUS] HOBBIX MOJIUMEPOB.

Tema 6. Peakuuu, npuBojsime K U3MEHEHUIO CTeNeHU noauMmepusanuu. CiimBaHiue MakKpo-
Mouiekyn. OtBepxkaenue. binok- u npusuras cononumepusanus. OOpazoBaHUE MOIUIIEKTPOIUTHBIX
KOMIUIEKCOB. JlecTpyKuus noimuMepoB. MeXaHu3M LENHOM U CIIy4YalHOW JecTpykKuuu. Jlenomumepu-
3arus. TepMoOKUCIUTeNbHAas U (poToxumudeckas AecTpykius. Mexanonectpykuus. [IpuHiuns cra-
OUIIM3alUY TTOJIUMEPOB.

Pa3nea 4. MakpomoJieKkyJibl M X IOBeJeHHEe B PACTBOPax

Tema 7. Kondurypanuu u KoHpUrypauroHHas nzomepust Makpomouiekynbsl. Kondurypanuu u
KOH(pOpMaLuu MaKpOMOJIEKYJI.

Tema 8. KondopmanmonHnas nzomepus 1 KoHbopMalus MaKpoMoieKyibl Mojaenu TuHeHHoN
oJInMepHoH 1ienu. Mojienb cBOOOIHO-COUSIEHEHHOW Lienu. Mojienb 1eny co CBOOOJHBIM BpallleHHEM
MOHOMEPHBIX 3BEHBEB C COXPAHEHUEM BAJIEHTHOTO yIila. MoZeNb peanbHOM Lenu.

Tema 9. MakpoMOJIEKYIIBI B pacTBOPax

Pazgea S. ITosimmepHbie TeJia.

Tema 10. CTpyKkTypa U OCHOBHBIE (hU3HUECKHE CBOMCTBA MOJMMEPHBIX Tell. ATperatHeie u Qa-
30BBI€ COCTOSTHUSI MOJIUMEPOB. OCOOEHHOCTH MOJIEKYJIIPHOTO CTPOCHHS TMOJMMEPOB U MPUHIIMITHI
YIIAaKOBKH MaKpOMOJEKYI. AMOP(HBIE U KPUCTATUYECKUE TTOTUMEPBI. Y CIIOBUS, HEOOXOUMBIE TS
KPUCTAJUTH3AIMN TIOIMMEPOB. TpHu (PU3HUECKUX COCTOSHUA. TepMOMEXaHUYECKHe KpPUBbIE amop(-
HBIX MTOJIMMEPOB.

Tema 11. CpoiicTBa amop(HBIX mOTUMEPOB. BricokoanacTuyeckoe cocTosHue. Momekymnsp-

HBI MEXaHU3M BBICOKODJACTHYECKUX Aedopmaruii. HuxHUM mipeaen MOJeKyIsIpHBIX Macc, Heo0Xo-
JUMBIX ISl IPOSIBIICHUS BBICOKORJIACTUYHOCTU. PenakcallnoHHbIE SIBJIEHUS B TOJIMMEPAX.
CrekiioobpaszHoe coctosiHue. OCOOEHHOCTH MOJIMMEPHBIX CTEKOJI. XPYMKOCTh OJUMEPOB.
Bs3zko-tekyuee coctosiHue. Mexanusm BA3KOro TedeHusi. KpuBble T€UeHUs] OJMMEPOB. 3aBU-
CUMOCTh TEMIIEPATYPHI BSI3KOTO TEYEHUS OT MOJEKYISIPHON Macchl. @OpMOBaHHUE U3ACIHA U3 TOIU-
MEPOB B PEKUME BSI3KOTO TEUEHHUS.

Pasznen 6. Hanonosimmepbl

Tema 12. CBoiicTBa HAaHOMIONUMEPOB. Y AeNbHBIN Bec. CTONKOCTH K KOppo3uu. TepMo- U dJIek-
TPOU3OJIMPYIOLIUE CBOMCTBA.

Tema 13. [lony4yenue HaHoMaTepuanoB. HaHOTexHOIOTMM B MHAYCTpUU TOJIMMEpOB. CHHTE3
oMMepoB. MexaHndeckoe AucneprupoBaHue. MUKpokancyanpoBaHue nojinMepaMu. Harpuienre Ha
MIOJINMEPBI. 30JIb-T€JIb TEXHOJIOTHUH.

Tema 14. Ilpumenenue HanononuMepoB. Hanotexnonoruu B Mmeaunune. Hanomarepuanose-
nenue. Hanonpubopocrpoenue. HanosnekTpoHuka.



Pa3nen 7. [lonumepHble MaTepHAIbI M U31eTUSA

Tema 15. [Tnactuueckue maccel. CBOMCTBA, IPUMEHEHUE

Tema 16. Dnactomepsl. Kayuyku, pe3uHsl.

Tema 17. IInenku. [Inenku u3 npupoaHbIX, HCKYCCTBEHHBIX U CUHTETUYECKUX ITOJIMMEPOB.
[Tonyyenue nI€HOK U UX IPUMEHEHUE.

Tema 18. Bookna. XumMudeckue U HaTypalibHbIe. XUMUYECKUE: UICKYCCTBCHHBIE H HATYpallh-
Hble. CBolicTBa BoJIoKOH. Kimaccudukarusi.

Tema 19. PacTBopsl nonumepos. Mcrnonb3oBaHue.

5. O0pa3oBaTe/ibHbIE TEXHOJIOTHHU

TexHosnorus mporecca o0ydeHHs MO TUCIMILIMHE BKIOYAaeT B cels cienyronire oOpa3oBa-
TEJIbHBIE MEPOTIPUSTHS:

a) ayJIMTOPHBIE 3aHATH (JEKIIMOHHO-CEMUHApCKast popma oOydeHus);

0) camocTosiTenbHast paboTa aClIMPaHTOB,

B) KOHTPOJIBHBIE MEPOTIPUATHS B TIPOIIEcCe OOYUICHHUS U 110 €0 OKOHYAHUIO.

AyIUTOpHBIC 3aHATHS IPOBOJSATCS B MHTEPAKTUBHOM (POPME C MCIOIH30BAHUEM MYJIbTHMEIH i~
HOTO oOecrieueHus (HOyTOyK, MPOEKTOP).

B y4eOHOM mpoliecce mpeaycCMOTPEHO IMUPOKOE MCIIOJIb30BAaHHE aKTHBHBIX M MHTEPAKTUBHBIX
¢dbopM TpoBeneHus 3aHATHH (CEMHHApOB B TMAIIOTOBOM PEKUME, TUCKYCCHH, KOMITBIOTEPHBIX CUMY-
JSIIHA, pa300pa KOHKPETHBIX CUTYAIIHid, TPYIIIOBBIX JUCKYCCUN) B COYETAHUU C KOHKPETHOW HAay4YHO-
HCCIIEIOBATENBCKOM paboTol B 061acTh opranndeckoil XuMuu. OIHOM U3 OCHOBHBIX aKTUBHBIX (OpM
00y4YeHHUsI, CBA3aHHBIX C BEJICHMEM TOrO BUJa (BUOB) JACATEIBHOCTH, K KOTOPHIM TOTOBUTCS aCITUPAHT
(Hay4HO-MCCNIEIOBATENLCKOW W HAYYHO-TIEArOTHYECKOi), SBIAETCS CeMHUHAp, K padoTe KOTOpOro
MIPUBJICKAIOTCS BEIIYIIHE UCCIICIOBATENN U CICIIUATMCTHI-IPAKTHKH, U SBJISIFOIIUICS OCHOBOM KOPpPEK-
TUPOBKH WHAMBHIyaTbHBIX Y4EOHBIX IJIAHOB aclHpaHTa. B pamkax MUCIUILIMHBI IPEIYCMOTPEHBI
BCTPEYH C POCCUHCKUMU U 3apYOCIKHBIMU YUCHBIMH.

[IpoBepka MprOOPETEHHBIX 3HAHUI, HABBIKOB M YMEHHI OCYIIECTBIIIETCS IOCPEICTBOM OTYETOB
aclMpPaHTOB HAa HAYYHBIX CEMUHApaxX U MHJIUBUAYAIBHBIM 00CYKJIEHUEM C PYKOBOJUTEIIEM.

6. YueOHO-MeTOANYECKOE 00ecTIeYeHHe CAMOCTOATEIbHOM PadoThl ACIHPAHTOB

Bunsr camoctosTenbHON paboTHI:

B JIOMAIIIHUX YCIIOBHUAX, B YUTATHHOM 3aJi¢ OMOJIMOTEKH, Ha KOMIIBIOTEPAX C JOCTYIIOM K 6a3am
TaHHBIX U pecypcam MHTepHeT, B m1abopaTopusx ¢ JOCTYIOM K JiabopaTOpHOMY OOOpYAOBaHUIO U
npudopam.

CaMoctosiTenbHast paboTa MOJAKPEIUIAeTCs y4eOHO-METOIUYECKMM U WH(OpPMAalMOHHBIM o0ec-
MEeYEHUEM, BKITFOYAIOIIUM YUeOHUKH, Y4eOHO-METOINYECKHUE TOCOOHS, KOHCTIEKTHI JICKIIUN, yueOHOe U
Hay4YyHOE MPOrpaMMHOE o0ecrieueHue, pecypcol IHTepHeT.

7. OueHOYHbBIE CPeICTBA /ISl TEKYIIero KOHTPOJISA YCIeBaeMOCTH, IPOMeKYTOYHOM aTTecTaluu
110 UTOTraM OCBOCHMS JMCIUIIIHHBI
enp KOHTpOJS - MoJiyueHHEe MHPOpPMAIUM O pe3ylbTarax OOy4eHHs] U CTENEeHHM UX COOTBET-
CTBHS pe3yjbTaTaM 00y4eHusl.

7.1. Tekymuii KOHTPOJIb
Texymuii KOHTPOJIb yCIIEBAEMOCTH, T.€. IPOBEPKA YCBOEHHUS y4E€OHOT0 MarepHaia, peryssipHoO
OCYILIECTBIIsIEMAs HA MPOTSKEHUU cemMecTpa. TeKyluii KOHTPOJIb 3HaHUH yJaluxcs OpraHu30BaH Kak
ycTHBIN TpymnmnoBoit onpoc (YI'O).
Texymas camocrosiTenbHast padoTa aclMpaHTa HallpaBlieHa Ha YriyOJeHHe U 3aKperyieHne 3Ha-
HUMW, U Pa3BUTHE NIPAKTHYECKUX YMEHUMN aclIMpaHTa.
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CnHcoK BONPOCOB /ISl IPOBEICHUS TEKYIero KOHTPOJIA H YCTHOIO OIIPOca 00y4aroIuXxcs:
[TomumepHoOe cocTosiHME - Kak ocobas ¢opMa CylIecTBOBaHHs BelecTBa. BaxkHeiimine cBoiicTBa
IIOJINMEPHBIX BEIECTB.

CoBpemeHHas Teopusi MaKpoMoJIeKy sipHoro crpoenus. [lomumepromonorus. IlomuaucnepcHoCTs.
[Tonmumepananorus. Pa3HO3BEHHOCTS.
OcHoBHbIE NTOHATUS U onpeseneHus B xumun BMC: MmoHOMED, IoIMMep, OJIMroMep, MaKpOMOJIEKY-

J1a, SJIEMEHTApHOE 3BEHO, CTEIEHb MOJIMMEPU3alMK U KOHTYpHas JAauHa neny. CTpyKTypHbIE €IUHU-
11bl IOJIMMEPOB: MaKpOMOJIeKyJ1a, cerMeHT KyHa.

Ponb ycpeqHEHHBIX XapaKTEpUCTHK IIPU ONMCAHUU CTPOCHMS M CBOMCTB nonuMepoB. Ilomumepro-
MoJtorust. CpetHre MOJIEKYJISIPHBIE MAacChl U CTeNeHH noinuMepusanuu. [lonnmcnepcHocts. Moie-
KyJIsIpHO-MaccoBble pacupezneneuus (MMP) nommumepos.

CriocoObl (pakLMOHUPOBAHUS IOJMMEPOB: aHAIUTHYECKHE, NpenaparuBHble. HeoOxoaumocTsb
(bpakIMOHUPOBAHUS.

ITomumepromonorus. IlomuaucnepcHocTs. MoONEKYISPHO-MAcCOBBIE paclpelesieHsl  OJIUMEPOB
(unTerpanbHble, MU QepeHaTbHbIe, YHU- U TOJTUMOATIBHBIE).

[Tonumepromonorus. CpeiHre MOJIEKYIISIPHbIE MAacChl U cTerneHu noiumepusanuu. CrocoOsl ompe-
JICJIEHUS] MOJIEKYJISIPHBIX Macc IOJIMMEPOB.

Kondurypauus makpomosekyisl U KoHpUrypaunoHHas usomepus. CTepeouzomepus u crepeope-
TYJISpHBIE MaKpoMOJieKysibl. OCOOEHHOCTH CBOMCTB CTEPEOPETYISPHBIX MOIUMEPOB. CIIocoObl HX
IIOJIyYEHUS.

Kondopmannonnas nzomepus 1 KOHPOpPMALIUs MaKPOMOJIEKYJIbl. BHYTpUMOIEKYIsIpHOE Bparie-
HUE U THOKOCTh MaKpoOMOJIEeKyIbl. BaxkHelne KoHpopManuy NOIMMEPHBIX MOJIEKYI.

CriocoObl OUHUCTKH U Pa3/AeIeHUs MOIMMEPOB. MeTo/1bl HCCIIEA0BaHUS TOJIUMEPOB.
Knaccudukanus noiaumepoB B 3aBUCUMOCTH OT MPOUCXOXKAEHUS, CIIOCO0a MOIY4YEHUs, XUMUYE-
CKOT'0 COCTaBa U MPOCTPAHCTBEHHOI'O CTPOEHUS 3BEHBEB U OCHOBHOM LIENH, XapaKTepa Yepe10BaHMsI
3BEHBEB, BEIMYMHBI MOJIEKYISPHOH Macchl, (a3oBOro M (pU3MYECKOro COCTOSHUS, OTHOLICHMS K

TeMIepaType.

CriocoObl mosyueHus MOJIMMEPOB U3 MOHOMEPOB: MOJIMKOHAEH AU (CTyleHYaras nojJuMepu3a-
uus), nonuMepusanus. OCHOBHBbIE pa3IUuMsl MOJUMEPHU3ALMOHHBIX M IOJUKOHACHCALMOHHBIX

IIPOLIECCOB.

[TonukonneHcanys. Pa3HOBUIHOCTH MOJMKOH/IEHCAIUH.

[TonmnkonaeHcanus. OCHOBHBIE CTaNN NOJUKOHACHCALIUN.

CononukoHaeHcalus. 3Ha4eHHe MOJIMKOH/EHCAIIUY U HOBOE B TIOJIMKOH/IEHCAIUH.

[Momumepusanus. TepmoanHamuka nonumepusaui. CrnocoObl OLEHKH TEPMOJMHAMMYECKUX Xa-
PaKTEpUCTHUK.

[TonnMepu3aMOHHO-IETIOJIMMEPU3AaIMHHOE paBHOBECHE. MakcuMallbHas TemIepaTypa IOJIMMe-
puzauuu. [IpenenbHast Temneparypa NoJMMepU3alii U €€ 3aBUCUMOCTD OT JIaBJIEHUS, KOHIIEHTpa-
1y MoHoMepa. CriocoOb! OLIEHKHU MpeAeIbHOM TeMIepaTyphl MOJIUMEpU3aliu.

Knaccugukaius monuMepru3anmoHHbIX POLIECCOB B 3aBUCMOCTH OT MEXaHU3Ma: paJuKaabHas,
KaTHOHHAs1, aHNOHHAsI, NOHHO-KOOPAMHALIMOHHAsI.

PanukanpHas nonaumepusanusg. CrnocoObl MHULIMUPOBAHUSA, 3(P(EKTUBHOCTh HHHUIIMUPOBAHMSL.
CriocoObI onpesieneHnss KOHCTAaHThl CKOPOCTH MHUIIMUPOBAHUS, Y3(PPEKTUBHOCTH MHULIUUPOBAHMS,
MOpAJIKAa peaklyy M0 WHUIUATOPY. 3aBUCUMOCTh CKOPOCTH IMOJMMEpPHU3allMU, BBIXOAA U MOJIEKY-
JISIPHOM Macchl OJUMEPA OT KOHLEHTPALUY HHUIIMATOPA.

PanukanpHas nmonmumepusanus. Peakuuu nepenaun uenu. Tenomepusainuisi, THIIMYHBIE TEIOTEHBI,
IIPUMEHEHHE TesioMepu3ani. KOHCTaHThI mepeaayuy [eny U UX OLICHKA.

PanukanbHas nomumepusanus. 3aMeyieHne U UHIMOMpPOBaHUE, TUMMYHBIE 3aMEIJIUTEeNIN U UHTHU-
OUTOPBI (MEXaHU3M UX JCHCTBHS).

MounekynsipHO-MaccoOBO€ paclpe/esieHne Ha HauajdbHOM CTaUH U BBICOKUX CTEMEHSX 3aBEpIICH-
HOCTH PaJIMKaJIbHOM MONMUMEpU3alnu («resb-3¢phexTy, nepenada Henu Ha IMoJIuMep)

Papukanbnas cononumepusanua. Buabsl conmosuMmepoB. YpaBHEHHSI COCTaBa comnojimMmepa Maio-
JIptonca u @aitnmana-Poccu. Tumel comonuMepHsaluu: «ujealbHasy», depeayromascs, OIoK-
cononuMepu3zanusi. Heo6XxoauMocTs CHHTE3a CONOIUMEPOB. 3HAaYEHHE COMOIMMEPU3ALIHH.
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CriocoObl  ompesenieHdss KOHCTAaHT COIMOJUMEPHU3alUuK: SKCIEepUMEHTaNbHbIE (MeToAsl Maiio-
JIrtouca u @aitumana-Poccn), anredpanyeckoe, Teoperndeckoe (Q-e cxema Andpes-Ilpaiica).
Katnonnas nonmumepuzanusi. OCHOBHBIE CTaUM KATUOHHON MOJIMMEPHU3AIUH.

Kunernka kaTHOHHON MOJMMEpPHU3ALMH MPU OTLICTUIEHUN KATAIIM3aTOPa, peaklui nepeaadynd e
Ha MOHOMeEp, cneuuaibHblil areHT. llceBmokatnoHHas nonumepusauus. BriusHue pa3zaudHbIX
(hakTOpOB HA CKOPOCTH MOJIMMEPHU3AIUH, CTENEHb MOJMMEPHU3ALUU, PEryISIPHOCTh (CTEpeopery-
JIIPHOCTH) U MOJIUJUCIIEPCHOCTD MOJIMMEPA, MOPSAIKU PEAKIMH 10 peareHTaM.

AHnoHHas nonumepusanus. OCHOBHBIE CTaJIMM AHMOHHOM MOJIMMEpPHU3aIliu.

Kunernka aHmoHHOM noJiMMepu3aluu Mpy neperadye nenu Ha pactsoputens. [lonumepusanus no
MEXaHU3MY <CKUBBIX Lienei». BiausHue paznuuHbiX (PakTOpOB HA CKOPOCTH MOJMMEPHU3AINH, CTe-
MIeHb MOJIMMEPHU3AINH, PETYISIPHOCTh (CTEPEOPEryIIPHOCTH), MOJIUIUCIIEPCHOCTh MOJIMMEPA, MO-
PAIKH pPEAKIMH 110 PEareHTaM.

HNonno-koopauHanmonHas noiaumepusanusa. MIOHHO-KOOpIMHAIMOHHBIE KAaTalu3aTOPhl: IPUMEPDI
KaTaJanu3aToOpOB, OCHOBHbBIE CTAIUU, BUIbI OOPHIBA IIETH, MEXaHU3M KaTajln3a.

Kunetnka WOHHO-KOOpAMHAIMOHHOW  mosmMepu3anuu. OO0jacTh NPUMEHEHHS  HWOHHO-
KOOPJAMHALIMOHHON NOJIMMEPU3ALIIH.

Crioco0b! TpoBeACHUS TTOJMKOHICHCALIUN U TTOJIMMEPU3aIUH.

Makpomosekyibl B pactBopax. CyliecTBEHHBIE pa3Indyus CBONCTB pa30aBJICHHBIX PaCTBOPOB
MOJIUMEPOB U HU3KOMOJIEKYIISIPHBIX coequHeHuil. Kputudyeckue TemriepaTypbl paCTBOPEHUSI.
I'mpponnHamMuyeckue CBOMCTBAa MAaKPOMOJIEKYJ B PaCTBOPAX.

KonuentpupoBanHbie pacTBOPHI MOJIUMEPOB U renu. Tukcorponus. HeorpanuuenHoe u orpaHu-
yeHHOe HaOyxaHue. JKUIKOKPUCTANTNYECKOE COCTOSIHUE KECTKOLICTIHBIX MTOJIUMEPOB.
[ToNMAAEKTPONUTHI: MOTUKUCIOTH, MOIMOCHOBaHUS, MonuaMponnuTel. OHU3aIIMOHHOE paBHOBE-
cue B BOAHBIX pacTBopax. ['mapoamHaMUYecKue CBOMCTBA IMOJHMAICKTPOIUTOB. MOHOOOMEHHBIE
MOJIMMEPHBIE MaTEPHUAIIBI.

[ToNUAAEKTPONUTHI:  MOTUMEP-OJUTOMEPHBIE KOMILUIEKCHI, XUMHU3M KOMIUIEKCOOOpa30BaHus,
YCTOWYMBOCTh KOMIUIEKCOB. DakTopbl, onpenensromue 3PpPEeKTHBHOCTh KOMIUIEKCOOOpa30BaHUS
nonuMepoB. [lomumepnsrit 3gpdexT, koonepaTuBHOCTb. MeTObI U3y4EeHUS KOMIUIEKCOOOpa3oBa-
Hus. [IpakTueckoe 3HaYeHHE KOMIUIEKCOOOpa30BaHus (MaTPUYHBIC PEAKIIUN).

Monudukarnus nonumepos: kinaccuduxarus. HeodxoauMocTs MOAU(PHUKAIIUN TOTHMEPOB.
Xumudaeckas MOAU(PUKAIIHS TTOTUMEPOB C YMEHBIIIEHHEM MOJIEKYIISIPHBIX MACC TOJIMMEPOB.
Xumudeckass MOJU(PUKALINS ITOJIMMEPOB C YBETMYSHHEM MOJIEKYIISIPHBIX MAcCC MOJIMMEPOB.
dusnueckas (CTpyKTypHas) MOAu(UKAIUSA TOJIUMEPOB: TUTACTU(PUKALMS U TUIACTU(DHUKATOPHI,
HaIOJIHUTENIN, OPUEHTUPOBAHUE, OT>KUT, APMUPOBAHHE.

Crapenve noJuMepoB. Y CWINTETH, UHTUOUTOPHI cTapeHus. J[0NIroBeYHOCTh MOJUMEPHBIX MaTe-
puanoB. MexaHu3M pa3pylieHUs] TOJIUMEPOB.

CgoiictBa amopdHBIX ToauMepoB. Tpu husndeckux coctossHus. TepMoMexaHNYeCKHue KpUBBIE.
TemmepaTypsl CTEKIOBaHUSI, XPYIKOCTH, TEKYUECTH, pa3MIATIeHUsT: PaKTOPBI, OTNPEACISIONIUE X
BEJTMYUHBI. 3HaUeHHEe QU3NUECKUX COCTOSHUNA. OCOOEHHOCTH MEXaHUYECKUX CBOUCTB MOJIUMe-
POB, HAXOJAIIUXCS B CTEKI000pPa3HOM COCTOSHHH.

CpoiicTBa KpUCTAJUTMUECKUX MOIMMepoB. HamgmMonekynspHbie CTPYKTYpPhI OJMMEPOB: CIIOCOOBI X
OLICHKH; (PaKTOPHI, OMPEACIISIONINE UX TPUPOTY. AHU30TPOIUSI MEXAaHUYECKUX CBOMCTB. Temmepa-
Typa Kpuctaum3anuin. OcCOOCHHOCTH MEXaHUYECKUX CBOMCTB KPUCTAINTMYECKUX MOJTHMMEPOB.
dopMoBanue uzgenuit u3 noauMmepon. CamozactexknoBbiBaHre. OCHOBHbIE TPUHLIMUIIBI TOTYYe-
HUSI OPUEHTUPOBAHHBIX MOJUMEPHBIX BOJIOKOH U MJIECHOK.

Hanononmumepsl. CBolicTBa, IPUMEHEHHE.

Baxneiiiine noauMepu3alMOHHbBIE MTOJIUMEPHIL: MOJIUATHIEH U €r0 COMOJMMEPHI, MOJUIPOIHIIEH,
MOJINCTUPOJ U €r0 COIMOJIMMEPHI, MOJIUOYTAaANEH U €r0 COMOJIMMEPHI, MOJIUU30IIPEH, MOIUXIOPO-
MpEeH, NOJIMBUHWIALIETAT, TMOJIUATHICHOKCHI, [OBUHUXJIOPUJ, NOJUBUHWIUICHXJIOPUI, TMO-
JU(MeT)aKpuiIoBasi KUCJIOTHI U UX 3(UPHI, MOJIUALETUIICH, TOIUaKpUiIaMHl, Te(JI0H, MOJIUaKpoIie-
WH, MOJHAKPUIOHUTPUI, MOJUCUIOKCAH, KallpoH, MOJIMM30LMAHAThl, MJAaCTUYecKas cepa, MOJIH-
MepHbIH pochop.

[Tonumepsl, oydeHHbIe MOAU(UKAIMEH: TOTUBUHUWIOBBIN CIUPT, pe3rHa, YOOHUT, HUTPAT (ale-
TaT, KCAHTOT€HAT) LEJUIIONO03bI, EeJUTYI0ON ], MEAHOAMMHUAYHOE BOJIOKHO, MEPCEpU30BaHHAs 11eJ-



JII0J1032, MUKPOKpUCTAITMYECKas LEJII0JI03a, KapOOKCUMETHIIIEIUTION03a, XUTO3aH, YEPHBI Op-

JIOH, XJIOPWUH, HOHOOOMEHHBIE CMOJIBI.

Onmncanne nokasareseil 1 KpUTePHEB OLEHMBAHMUS KOMIIeTEHIMI HA PAa3IMYHBIX 3TAaNaX UX
(popMHpoOBaHUs B pAMKAaX TeKYyIero KOHTPOJIsl yCIieBaeMOCTH N0 JMCHUILIHHE (MOAYJII0)

CpencrBa
IMoka3aresnu Kpurepum oueHuBanus

OIleHUBAHUS
3HaTh: HU3KUL YPOBEHb! Bonpocsl 10-46;
METO/IbI TIOJYYCHHUS, XUMUYCCKHE CBOMCTBA U | UMEET CIIA0bIii YPOBEHb TEOPETH-
MPAKTUYECKOE HCIIONH30BAHNE OCHOBHBIX | Y4ECKOM ¥ TPOeCCHOHATHHOU
KJIACCOB BBICOKOMOJICKYJISIPHBIX COEJIMHEHHI | MMOJTOTOBKH, CTENCHb BIIAJICHHS
(VK 1,2, OIIK 1, 1K 1,2,3.,4); komnereHnusaMu 35-40%
THUIIOBBIE METOJBI CHHTE3a IOJMMEPOB, HC- | CPEOHUL YPOGEHb. Borpockr 10-46;

MoJib3yeMble peareHThl 1 0b6opynoBanue (YK
1,2, OIIK 1, TIK 1,2,3,4);

MEXaHH3Mbl OCHOBHBIX IOJUMEPH3AI[HOHHBIX
MIPOLIECCOB, IMOAXOABI M METOABI HW3YyYeHUs
mexanu3moB (YK 1,2, OIIK 1, I1IK 1,2,3,4);

BIMSIHUE CTPOCHHS Ha PEaKIUOHHYIO CIIO-
COOHOCTh BBICOKOMOJIEKYJISIPHBIX COEJIUHE-
Huit (YK-1,2, OIIK 1, [IK 1,2,3,4);

(U3HKO-XMMHYECKHE METOJbl HCCIICIOBAHUS
CTPOCHHSI BBICOKOMOJICKYISPHBIX COEIUHE-
HUW U MOJIUMEPHU3aMOHHBIX TporeccoB (YK
1,2, OIIK 1, TIK 3.,4);

COBPEMEHHYIO NEPHOJUYECKYIO JUTEPATYPY
(>KypHasbl) U 3JIEKTPOHHbIE 0a3bl JaHHBIX B
00JacTh XMMHHU BBICOKOMOIEKYISPHBIX CO-
€TMHESHUN M METOJIOB ITOMCKA CBOMCTB M ITO-
nyyenuss nomumepoB (YK 1,2,3,4,5, OIIK
1,2,3, 11K 1,2,3,4);

pPOJIb 1 MECTO XMMHH BBICOKOMOJIEKYJISIPHBIX
COoeMHEHUIl B cucreMe (hyHIaMEeHTaIbHbIX
XUMHUYECKHX HayK M TPOU3BOJICTBE COBpE-
MEHHOM WHHOBaMoHHON mpoaykiun (YK
1,2,3,4,5, OIIK 1,2,3, 11K 1,2,3,4).

MMEET XOPOIIMM YPOBEHb TEOpE-
THUYECKOW U TNPOeCCHOHATBHON
MOJITOTOBKH, CTEICHb BIIAJICHUS
kommerenusamu 41-70%
8bICOKULL YPOBEHDB:

MMeEeT OTJIMYHBIN YPOBEHb Teope-
TUYECKOH M TPOQecCHOHATBHOM
MOJATOTOBKU, CTENEHb BIIAJICHUS
KoMIeTeHIsIME Ooutbie 71%

Bonpockl 11-16;

BOIpockHl 1-9;

BOTIPOCHI 2-8;

BOIpoCHI 1-46;

BOIIPOCHI 1;

YMerTh:

BBIOMPATh METOJBI U PEAreHThl CHHTE3a MO-
HomepoB u nonumepoB (YK 1,2,3,5, OIIK
1,2,3, 11K 1,2,3,4);

HJ'IaHI/IpOBaTB HOHHMCpHZ&&HHOHHBIfI Hpouecc
(VK 1,2* 3,5, OIIK 1,2,3, TIK 1,2,3,4);

MIPOBOJNTH pa3/IeIeHHe CMecel MONyu4eHHBIX
BBICOKOMOJICKYJISIPHBIX COCTMHEHUN W WJCH-
TU(UKAIUIO COCTaBa U CTPOSHUS C TTOMOIIBIO
XUMHYECKHUX U PU3NKO-XHUMHUYECKUX METO/IOB
ananmm3a (YK 1, OIIK 1,2,3, TIK 1,2;

OCYIIECTBIIATH IMOMCK METOJOB IMOTYICHHUS U
CBOMCTB BBHICOKOMOJICKYJISIPHBIX COEIMHEHUN
C HCIOJB30BaHUEM COBPEMEHHBIX 0a3 JiaH-
HBIX M TOMCKOBBIX cucteM (YK 1,2,3.4,5,
OIlK 1,2,3, 11K 1,2,3.,4);

HU3KULL YDOBEHb:

uMeeT ciaalblil ypoBEHb TEOPETH-
4eckoilk u  npodeccHOHaIbHON
MOJTOTOBKU, CTENEHb BIIAJIEHUS
kommnereHmsIMU 35-40%

CPEOHUIl YPOBEHD:

HUMEET XOpOILIUI YpOBEHb TEOpE-
TUYeCKOM U TpodeccnoHaIbHOM
MOJITOTOBKH, CTENEHb BIIAJCHUA
kommeTeHmsiMu 4 1-70%
8bICOKULL YPOBEHDB!

MMeEeT OTJIMYHBIN YpOBEHb Teope-
TUYECKOH M TpodecCHoHaNTbHOM
MOJTOTOBKH, CTENEHb BIIAJIEHUS
KoMreTeHIusIMU Oombiie 71%

Bompocsl 11-46;

Bompocsl 11-46;

BOMpOCHI 1-8;

Borpockr 11-46;




HmeTh onbIT:

HHaHI/IpOBaHI/IH nu HpOBGI[GHI/I}I CHUHTE3a BBICO-
KOMOJIEKYJsIpHbIX ~ coenuHenuit (YK 1,2,
OIlK 1,2,3,11K 1,2,3,4);

OYMCTKHU ITOJIUMEPOB H I/II[CHTI/I(i)I/IKaI_II/II/I ux
CTPOCHUSA C HUCIIOJB30BAHUCM XUMHYCCKUX U

¢dbusuko-xumuueckux merogoB (YK 1, TIK
1,2,.3);

MOJICIIMPOBAHUS CBOMCTB BEIISCTB M I1apa-
METPOB PEAKIUN C UCIOIH30BAHUEM KBAHTO-
Bo-xumudeckux meronoB (YK 1, OIIK 1, IIK
4);

HU3KUL YDOBEHD

uMeeT cnabblif ypoBEHb TEOPETH-
yecko u  mpodeccrHoHaIbHOM
MOJTOTOBKH, CTEMEHb BIIAJICHUS
koMmIereHsaMu 35-40%

CPeOHUl YPOBEHb:

UMEET XOpOIIU ypOBEHb Teope-
TUYECKOW U TIpo(heCCHOHATBLHOU
MOJITOTOBKH, CTEIICHb BIIAJICHUS
koMmnereHusamu 41-70%
8bICOKULL YPOBEHD:

UMEET OTJIMYHBIN YPOBEHb TEOpe-

Bompockl 11-46;

Bompockl 11-46;

BOIIPOCHI 2-8;

THUYECKOW U TPOQeCCHOHATBHON
MOATOTOBKU, CTENEHb BIAJACHUS
KOMIIeTeHIUIMH Oonbiie 71%

HalMCaHWs Hay4YHBIX oT4eToB U cTaTteil (YK
1,2,3,4,5, OIIK 1,2,3, TIK 1,2,3,4).

BOIpOCHI 1-46;

* KupabIM mpudTOM BBIICICHBI TOKA3aTEH, COOTBETCTBYIOIINEC BHICOKOMY YPOBHIO CPOPMUPOBAH-
HOCTH KOMITETEHIIHH
7.2. IlpomeskyTOUHAS aTTeCTALMSA
[IpomexyTouHas aTTecTansi OCYIIECTBISIETCS B KOHIIE CEMECTpa M 3aBepllaeT H3yueHHUe IHc-
LIUTUTAHBI «XHUMHST BBICOKOMOJIEKYJISIDHBIX coeAuHeHui». dopma aTTecTaluu — 3K3aMeH, TeMaTHKa
BOIIPOCOB TMpeJCTaBlieHa B MPOrpaMMe KaHAuJaTCKOro dK3aMeHa.

7.3. UTorosasi arrecrauus

dopma arrecTay — KaHIUIATCKHA SK3aMEeH B YCTHOU (hopMme.
DK3aMEeHAI[MOHHBIN OUJIET COCTOUT U3 TPEX TEOPETUUECKHX BOMPOCOB, TEMAaTHUKA KOTOPBIX Mpe/-
CTaBJI€Ha B IPOrpaMMe KaHIUJIaTCKOr0 3K3aMEHa.

OO0pa3ubl 6mJ1eTOB
XHuMHS BICOKOMOJIEKYISPHBIX COCAUHEHNH

buner 1

1. ITonuaucnepcHOCTh, MOJEKYJsIpHAs Macca, CTENeHb IOJIMMEPU3ALUU, MOJIEKYJISIPHO-
MaccoBO€ U MOJIEKYJISIPHO-UHCIEHHOE PACIpeeIeHue OJUTOMEPOB U MoyinMepoB. CTepeoxumus mo-
JIMMEPOB.

2. Kordurypanuss u xoHpopmarus makpomosexkyid. OCHOBHBIE MOJENH TOJIHMEPHBIX IIeTei:
CBOOOJTHOCOUJIEHEHHAs 1eNb, LeNb ¢ (UKCUPOBAHHBIMU yriiaMu. [ MOKOCTh MOJUMEpHBIX Lienel u ee
XapakTepucTuku. TepmoauHaMudeckast 1 KHHETHYECKas THOKOCTh MakpoMoJieKyl. Pasmepsl u popmbl
pEaJIbHBIX LEMHBIX MOJIEKYJ U UX IKCIIEPUMEHTAIBHOE ONPECIICHUE.

3. DKCIepuMEHTAIbHBIE METO/Ibl HCCIIEIOBAHUS CTPYKTYPhl MAaKPOMOJIEKYJT B pacTBOpe (BHCKO-
3UMETpUsl, CBETOPACCESIHUE, CEAMMEHTAIMsI, ABOMHOE JIyUelpeIoMIICHHUE).

buner 2

1. Knaccudukanus 1 HOMEHKJIaTypa MOHOMEPOB, OJIUTOMEPOB U MoJuMepoB. OCOOEHHOCTH UX
XUMHUYECKOTO CTpOoeHMs. CUHTETUYECKUE OPraHUYECKHE, HIEMEHTOOPTaHNYECKUE, HEOPTaHUYECKUE U
MIPUPOIHBIE TTOTUMEPHI.

2. BbICOKOMOIIEKYJISIpHBIE COEIMHEHUS B pacTBOpe. XapakTep B3auMOJICHCTBHS B pacTBOpax IMo-
numepoB. TepMonrHaMuKa pacTBOPOB MOJUMEPOB. ['MIpoguHaMUYEeCKHe CBOMCTBA MAaKpOMOJIEKYJ B
pactBope. uddy3us MakpoMosekya B pacTBope. MeTo sl (pakIMOHUPOBAHUS MOIUMEpPOB. PacTBo-
PBI ONIUANEKTPONUTOB. [lonrMepsl Kak MaTpULIbl ISl TBEPABIX SJIEKTPOIUTOB.

3. Cnexrpockomnus noaumepos: UK, MHIIBO, KP. Cneunduka MeToz10B U 3a71auu, pelaemble C
UX IPUMEHEHHUEM.

buner 3
1. PapukanbHas monuMepHu3anus U ee MexaHu3M. KuHeThka paguKaibHON MOTUMEpU3AINH U
ypaBHEHHE CKOPOCTH TOJUMepu3auu. MHrHOUTOPBl U PEryIsaTOphl PaluKaATbHOW MOJTUMEPHU3AIIUH.




CriocoObI mpoBeIeHUs paIUKAIBHON MMOJTUMEPHU3allUN: B Macce, pacTBOpe, TBEpAon (asze, B CyCIeH3U-
AX. DMYJIbCHOHHAS TOJIMMEPU3ALUS €€ OCOOCHHOCTH.

2. ®usnveckne M (pa3oBbIE COCTOSHUS TOJMMEPOB: CTEKIO00pa3HOE, BBICOKOAIACTHYECKOE W
BSA3KOTEKyuee. AMOpdHBIE U KpUCTALTNYECKUE nonuMepbl. Da30Bbie epexoabl, MEXaHU3M KPUCTAII-
JU3alliU U IUIaBJICHUS] KPUCTAIIOB. BiMsiHMe CTPYKTYphl M BHEIIHUX BO3JIEHCTBUI Ha (pa3oBbIe mepe-
XOJbI.

3. OiyopecleHTHbIN aHalu3 MOJIMMEPOB.

buner 4

1. Cononumepu3zanus, ee MEXaHU3M M OCHOBHbBIE 3aKOHOMEPHOCTH. YpaBHEHHME COCTaBa COIO-
mumepa. KoHcTaHThl conoiauMepu3anuy 1 ux pusndeckuii cMpici. CBS3b CTPOSCHHS MOHOMEPOB € MX
PEAKIIMOHHOM CIIOCOOHOCTHIO.

2. CTpykTypa M CBOICTBa MOJMMMEPHBIX cTeKos. COBpeMEHHBIE MpeCTaBIeHUs 00 aMophHOM
COCTOSIHUHU U CTPYKTYpPE CTEKJI000pa3HbIX NonuMepoB. CTEKI0BaHUE MOIUMEPOB U METO/bI €r0 OIpe-
neneHust. Teopuu cTekyioBaHus. SIBIECHHE BBIHYXAEHHOU 3nactuuHocTu. lpupona Gonpmmx aedop-
Manui u gedopmanuii B 00J1aCTH KpUOTEHHBIX TEMIIEPATyp.

3. DIEKTPOHHBIN U SACPHBIN TapaMarHUTHBIA pe3oHaHChl. CyITHOCTh METO/IOB, O0JIACTH MIPHMeE-
HeHus B xumun BMC.

buner 5

1. Mlonnas, KaTUOHHAsI 1 aHUOHHAs, oJUMepHu3alys. PeakiioHHas ciocoOHOCTh MOHOMEPOB B
HMOHHBIX peakuusax. Katanuszatopsl u cokatanu3aropbl. MexaHu3Mmsl nporecca. CKOpOCTh MPOLIECCOB
KaTHOHHOW M aHMOHHOM NOJIMMEPU3alluy, BIUSHUAE CPEIbl U TEMIEPATypbl HA KUHETUKY U IOJUAMC-
MIEPCHOCTH 00pa3yroluxcs noauMepos. [Ipumepbl 00pa3oBaHus «GKHUBBIX» MOJUMEPHBIX LEnei.

2. OCHOBHBIE CBOIMCTBA BBICOKO3JIACTUUYECKOT0 COCTOSIHUS NOoaMMepoB. CeTouHasi Teopus BbICO-
KOJIaCTUYHOCTU. OCHOBHOE ypaBHEHUE KMHETUYECKOW TEOPUU BBICOKO3JIACTUYHOCTU. TepMOoaAMHAMU-
Ka aedopmarun 3nacromepoB. Kpucramimsanus 351acToMepoB NpH 1epopMaluu.

3. Termnopusnyeckne METONbI, AWIATOMETpHS, TUPPEepeHINATBPHBIA TEPMUYESCKHIA aHAIN3, Ka-
JIOPUMETPUUYECKUE METOBI UCCIIEJOBAHMSI IOJIMMEPOB.

buner 6

1. oHHO-KOOpAMHAIIMOHHAS TOJUMepu3anus U ee ocobeHHocTu. Karammzatopsl Lurnepa-
Harra. MoHHO-KOOpAMHALIMOHHAS TOJIMMEPU3AIMs HA JIMTHEBBIX KaTtajln3aTopax. MeTamioneHOBbIN
KaTallu3, MEXaHU3M U KUHETUKa peakiuil. CTepeoperyispHble NOJUMEPhl U YCIOBUSA UX MOITYYEHUSI.
Mexanusm crepeocnenupuyecKoil moJIuMepu3aim.

2. BszkoTekyuee COCTOSITHUE U OCHOBBI PEOJIOTUH TTOTUMEPOB.

3. Macc-criekrpomerpusi. CyIIHOCTh METO/a, TPUMEHEHHE MPU HUCCICIOBAHUU CTPYKTYPHI ITO-
JINMEPOB.

buner 7

1. lMonunpucoenunenue. Mexanusm oOpa3oBaHus TOJUYPETAHOB, MOTUKAPOAMHUIOB U STTOKCHUI-
HBIX HOJ'II/IMepOB.

2. OCHOBHBIE THITBI KPUCTAJUIMYECKUX CTPYKTYP MAaKpOMOJEKYI. YTaKOBKa IETHBIX MOJIEKYT B
Kpuctaax. Mop¢onorus KpucTaliIMuecKUX MOJIMMEPOB.

3. PeHTreHOCTpyKTypHBIN aHau3 MOIUMepOoB. M3ydeHne pa3MepoB U OpUEHTAINH YIIOPSI0YCH-
HBIX 00JacTel KPUCTAIITMYECKUX TTOJTUMEPOB.

buner 8

1. IlonukoHAeHCcalMs: paBHOBECHAs! U HEPAaBHOBECHAs. THIIbI XUMUYECKHX pEaKIHUHA MOJTUKOH-
nencanuy. OyHKIIMOHAIBHOCTh MOHOMEPOB, OJIMTOMEPOB U €€ 3HaueHHe. PeakimoHHas crnocoOHOCTh
(G YHKIIMOHATIBHBIX TPYIIIL.

2. KKMIIKOKpUCTAITMUECKOE COCTOSHUE MOJIMMEPOB. bikHuil U ganbHUi NOpsiioK. TUMBI CUM-
MeTpun. Mezomopdusie coctosiHus. O0IacTi MPUMEHEHUS KUAKOKPUCTATUINYECKUX MTOJIMMEPOB.

3. IlpumeHeHne ONTHYECKON U 3JIEKTPOHHON MUKPOCKOIMH B U3yYEHUU CTPYKTYPbI TOJIMMEPOB.



buner 9

1. CunTe3 MOHOMEPOB U MOJUCONPSHKEHHBIX MOJUMEPOB Ha UX OCHOBE, XUMUYECKOE CTPOCHHUE,
MOJICKYJISIpHAs U HAIMOJICKYJISIpHAsl CTPYKTypa TUIMUYHBIX TOJUCOTPSHKEHHBIX MMOJTUMEPOB: TOJTHAIle-
TUJICHA, TTOJIUIUAIICTHIICHOB, TIOJHAHIIMHOB, TOIM(EHIICHBUHAIICHOB, MMOJIUTHOPEHOB, IOHITHE 00
HX JICKTPOHHOM CTPYKTYpE.

2. OpHEeHTUPOBAHHOE COCTOSTHHE TTOMUMEPOB. OCOOEHHOCTH OPUEHTHPOBAHHOTO COCTOSHUS T10-
nuMepoB. CTpOEHHE W CBOMCTBA OPUEHTHPOBAHHBIX MOJUMEpOB. CTpyKTypHBIE Mozenn. OCHOBHBIE
METO/bl OPUEHTAIIH MTOJTUMEPOB U METO/IbI OLIEHKH.

3. OU3UKO-MEXaHUYECKHUE METObl M TEPMOMEXaHUUYECKHI METOJI HCCIICIOBAHUS CTPYKTYPHI ITO-
JIUMEPOB.

buner 10

1. OcHOBHBIE MPU3HAKK PA3BETBICHHBIX MOJIMMEPOB M METOJbI CUHTE3a, X KOHpUrypamus (Ha
YPOBHSIX 3BEHA, LIEIH, TPUCOSTUHCHUS 3BEHBEB, IPUCOSAMHCHUS OJIOKOB) U KOH(popMaIus. DakTopsl,
omnpezenstonue KoHpopManuoHuble nepexonbl. CTpykTypHas MoAM(UKAIUS W HAIMOJEKYJIsSpHas
cTpykTypa. CBepXpa3BeTBICHHBIC TIOJUMEPHI U ICHAPUMEPHI, IX CHHTE3 U OCOOEHHOCTH CTPOCHHUS.

2. PenakcalimoHHBbIE SIBJICHUS B MTOJIMMEPAX.

3. Hepaspymraromue meto sl uccienoBanus [IKM.

buner 11

1. Ciuntelie nonumepsl. @OpMUPOBAHUE TPEXMEPHBIX CTPYKTYp B MPOLIECCE CUHTE3a U XUMHUE-
CKUX TIpeBpalieHuid B MakpoMmoJieKynax. CIIUThIE KECTKOIEIHbIE U 3JIacTUYHbIe monuMepsl. [lapa-
MeTphl ceToK. OCHOBHBIE 3aBUCUMOCTU MEXIY CTPYKTYPHBIMU XapaKTEpUCTUKAMU MPOCTPAHCTBEHHO
CIIUTHIX ToMMepoB. OOpa3oBaHWEe MPOCTPAHCTBEHHBIX CTPYKTYpP B AJIACTOMEpax M HMX JHHAMHUKA.
Bunpl cuimBaromuyx areHToB U OCOOCHHOCTH CTPOEHUS CeTOK. BiusHue TuIa monepedHsix cBsi3eil Ha
MEXaHUYECKHE CBOMCTBA CHIMTHIX 3JIACTOMEPOB.

2. dusuko-MexaHuueckue cBoiicTBa noiaumepos. Jledopmarnmonnsle coiicTBa. Hampsixenue,
nepopManus 1 yuopyrocrtb.

3. DnexTpoduznueckre MeTo bl Ucciael0BaHus CBOWCTB noiauMepoB U [TKM.

buner 12

1. [IpupoaHbie TOJMMEPHI U UX PA3HOBUIHOCTH, METOBI BBIICTICHUS U3 MPUPOIHOTO CHIPBS U
uaeHTuduKamm, Mmetoasl Moaudukanuu. llemtono3a, XUTHH, XUTO3aH U UX Tpou3BoaHbIe. [Ipume-
HEHUE MPUPOIHBIX MTOJTUMEPOB.

2. DnexTpuYecKue, ONTHYECKWE U MarHUTHbBIE cBoiicTBa nonumepoB u [IKM. Jlunelinsie u He-
nuHerHbIe 2 (EKTHI B MOJIUMEPaX U MOJIUMEPHBIX KOMIIO3UTaX.

3. TpaHcmopTHBIE METOMBI 7Sl UcclieoBaHus moiauMepoB. OOpallleHHas U Telb-IIPOHUKAOIIAs
xpomarorpadus.

buner 13

1. Xummnueckass Moaudukanus mHoauMepoB. PeakinuoHHas CcHOCOOHOCTh (PYHKIIMOHAIBHBIX
TPYII MaKpOMOJIEKYJI M HH3KOMOJIEKYJISIPHBIX COeAMHEHUH. D(PQeKThl LeNu U COCeTHEH TpyIIH,
KOH(UTYpalliOHHbIe U KOH(pOopMamoHHbIe 3P dekThl. Peakiun 3aMerienus, peakiiuu CTpyKTyprupoBa-
HUS TIOJMMEPOB. MeXMOJIEKy IsIpHbIe peakiMu U 00pa30oBaHUE TPEXMEPHBIX CETOK. Peakiuu mpuco-
€IMHEHHUs, OTLIETUICHUS U N30MEPU3aLINH.

2. OnTruyeckue CBOWMCTBA MOJIMMEPOB: KOA(PPHUIIMEHT CBETONPOIYCKAHUS, CIIEKTPAIbHBIM KO3 (-
(GUIUEeHT TPONMyCKaHUsI, CBETOCTOMKOCTh, CBETOPACCESHUE, TIOKA3aTeNlb MPEJIOMIICHUS M ONTUYECKUIN
KOA(QPHUIHUEHT HaPSHKEHUS U ONITHYECKAash HETEPMOCTOMKOCTb.

3. IMonsiporpadust U apyrue MEKTPOXUMUIECKHE METOIBI H3YICHHUST CTPYKTYPHI BBICOKOMOJIEK Y-
JISIPHBIX BEILECTB.

Buser 14
1. Knaccuduxkarus moiuMepHbIX KOMIIO3UITMOHHBIX MaTePHANIOB U TIOJUMEPHBIX HAHOKOMIIO3H-
TOB. MeTO/Ipl TOJIYYeHHS TTOJIMMEPHBIX KOMITO3UITMOHHBIX MaTepraioB. HaHOKOMITO3UTHI.



2. Hanoxommnosutel. HanoaHuTEeM ¢ HAHOMETPOBBIM Pa3MEPOBBIM pazMepoM yacTull. CTpyKTy-
pa U cBOMCTBAa HAHOKOMITO3UTOB. HaHOKOMIIO3UTHI C HOBBIMH ONTHYECKUMU, 3JIEKTPOHHBIMH, MarHUT-
HBIMH, 3JIEKTPUUECKUMHU U IPYTMMH (YHKIUSMU C IPUMEHEHUEM YTJIEpOIHBIX HAHOTPYOOK, (ysuie-
PEHOB, METAJJIOB U OKCUJIOB METAJLJIOB.

3. DIIEKTPOHHBIN U SJICPHBIA MapaMarHUTHBIN pe3oHaHChl. CYIIHOCTh METOJI0B, 00JIACTH MPUME-
HeHus B xumuu BMC.

buner 15

1. Jlectpykuus noJMMepoB U KOMIIO3ULIMOHHBIX MaTepuaoB. Bropuunas nepepaboTka nonume-
poB u IIKM, 0CHOBHBIE TEHICHIINM U COBPEMEHHOE COCTOSHHE.

2. Ilonstne o npumenenuu nonuMepoB U IIKM B (pyHKIMOHAIBHBIX M HMHTEIUIEKTYaJIbHBIX
(smart) crpykrypax. Tepmo- u GpOTOXpOMHBIE, XHMOTPOHHbBIE, TCH304yBCTBUTEIIBHBIC H JIp. MaTepua-
JIBI JUISl UHTEJUIEKTYAJIbHBIX CTPYKTYP.

3. Macc-cniektpometpusi. CyImHOCTh METOJa, IPUMEHEHUE TPH UCCIEIOBAHUU CTPYKTYPHI I1O-
JIMMEPOB.

KpuTepnn OLlCcHUBAaHUS 0TBETA aClIMPaHTa

MunumymMm 3 Bonpoca 6miiera (13 3) UMeroT noJiHble 0TBeThl. CoaepikaHue
OTBETOB CBHJIETENILCTBYET 00 OTJIMYHBIX 3HAHUSAX BBIIYCKHUKA U O €ro

«OTIHYHO»
YMEHHMM pelaTh MpodeccuoHaNbHbIE 3a/ladl, COOTBETCTBYIOILNE €ro 0y-
QyIIen KBaauuKaIum.
MunumymMm 2 Bonpoca 6umiiera (u3 3) uMeroT nosiHble oTBeThl. Comepikanue
OTBETOB CBUJETEJIbCTBYET O XOPOIIMX 3HAHUSAX BBIITYCKHUKA U O €r0 yMe-
«Xopouio»

HUM pelaTh Npo(eccuoHaIbHbIE 3aJa4l, COOTBETCTBYIOIINE €ro Oynyei
KBaJIM(pUKALIU

MunumymMm 1 Bompoc Ousera (u3 3) UMeeT MOJIHBIN U MPaBUIbHBINA OTBET, 2
BOIIPOCA PACKPBITHI HE MOTHOCTHIO. Co/lepaHue OTBETOB CBUICTEILCTBY-
€T O HEJ0CTAaTOYHbIX, HO YJOBJIETBOPUTEIbHBIX 3HAHUSAX BBITYCKHHUKA U O
€ro OrpaHHYeHHOM YMEHHUHU PeliaTh NpoeCcCHOHATbHBIE 3aauu.

«y,[[OBJ'IeTBOpI/ITCJ'IBHO»

Tpu Bomnpoca Ounera (U3 Tpex) He umeroT orBeTa. CojepkaHue OTBETOB
«HeynoBneTBOpuTENbHO» | CBUAETENLCTBYET 00 OTCYTCTBHM 3HAHHUI BBITYCKHUKA U O €M0 HEYMEHUU
pewath MpoecCHOHAIbHBIE 331a4H.

8. YueOHO-MeToaMUYecKkoe U HH(POPMALMOHHOE o0ecrieuyeHrue YUeOHOH M CHMILIHHBI

OcHoBHasi iMTEpaTypa

1. Kuenun, B. 1. Beicokomonekynsipubie coenunenus / B. Y. Knenun, U. B. ®engycenko. — M.:
Jlanp, 2013. - 512 c.

2. Peyros, O. A. Opraamueckas xumust: B 4-x 1. T. 1/ O. A. Peyros, A. JI. Kypn, K. I1. Byrun —
M.: bunom. JIaGoparopus 3nanumii, 2014. — 567 c.

3. Peyros, O. A. Opraanyeckast xumusi: B 4-x . T. 2/ O. A. Peyros, A. JI. Kypm, K. I1. Bytun —
M.: bunowm. JIaGoparopus 3nanumii, 2014. — 623 c.

4. Peytos, O. A. Oprannveckas xumusi: B 4-x 1. T. 3/ O. A. Peyros, A. JI. Kypn, K. I1. bytun —
M.: bunom. JIaGoparopus 3nanumii, 2014. — 544 c.

5. Peyros, O. A. Oprannueckas xumusi: B 4-x 1. T. 4 / O. A. Peyros, A. JI. Kypu, K. I1. Byrun —
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9. MaTepuaibHO-TeXHHIeCKOe 00ecneueHne yaeGHOl ANCIMIINHEBI

Jlist OCBOCHHMSI IPOTPaMMBI 00YUCHHS U JUISl BHINOJIHEHHS HAyIHO-HCCIIEI0BATETBCKHX paboT 1o
TEME NHUCCepTALMI KaXXAOMy aClHUpPAHTy NPEIOCTABICHO MHIMBHIyalbHOE pabodee MecTo, 060pPy 10~
BaHHOE NPUTOTHO-BBITSHKHOH BEHTHIIALHEH, BOJIONIPOBOIOM, BOJOOTBEIEHUEM, BO3IyXOBOAOM. ACIH-
PAHTBI IMEIOT BO3MOKHOCTb MCTIOJIb30BATh MATEPHATBHO-TEXHIYECKHE CPE/ICTBA 1ab0PaTOPHIi, B KO-
TOPEIX BBUIOJHSIOT KBATH(QHKAIMOHHBIE U JIHCCEPTAIMOHHEIE paGOTE (OPrTeXHHKA, PeakTHBEI, pac-
XOJIHBIC MaTePUATIbL, JabOpaTopHas mocysd, U3SMEPUTETIBHOE 000pyI0BaHKE).

OcHOBY MaTepHalbHO-TEXHHYECKON 6a3hl MHCTHTYTA COCTABIISIOT JBA HU(POBBIX MYJIBTUSIED-
HBIX Qypbe-criektpomerpa SIMP (DPX 400 u AVANCE 400), PeHTTeHOBCKUH nudpakromerp Bruker
D8 ADVANCE, pentrenosckuit mudpakromerp D2 PHASER, uH(paxpacHbIii Pypbe-criekTpoMeTp
Vertex 70 ¢ Paman npucraBkoi, uHppaKkpacHbIit Oypbe-ciekrpomerp Excalibar HE 3100 Varian,
Mukpoanammsarop Flash EA 1112 CHN-O/MAS 200, muxpoanamusarop Termo Flash EA 2000
CHNS, OIIP-crextpomerp ELEXSYS E580, ycranoska HaHOCEKYH/THOIO MMIYJIbCHOTO (hOTOJIM3a,
Xpomaromacc-criektpomerp QP-5050A, xpomaromacc-ciiektpomerp Agilent 5975 ¢ XuMHYECKOiA
nonusaunuer, rannemueii TOF/TOF macc-crektpomerp Ultra Flex, anexrporHbIH mukpockorn TM
3000 Hitachi, cnexrpodiyopumerp FLPS920 Edinburg Instruments, Y®/BU]I-ciexTpomeTp
LAMBDA 35 u manskomerp.

JUs  [poBesieHMs KBAHTOBO-XMMHYECKHX DACUETOB HMEETCS BBIYHCIHTENIbHDII KJ1acTep
39T'u/112I'6/14T6 u HeO6X0MMOE TIPOrpaMMHOE 0BecTIeueH e (GAUSSIAN, GAMESS, DALTON u
DIRAC).

ABTOP-COCTaBHTE b paboyel MPOrpaMMbl YIOHON MCIUIINHDL:

/Q?\i/ | Foreopretts B A . |
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