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PabGouass mporpamMMa cOCTaBJieHa Ha OCHOBaHHWHM (EICPATBHBIX TOCYAAPCTBEHHBIX
00pa3oBaTEeNbHBIX CTAHIAPTOB K OCHOBHOH 00pa30BaTEeNbHOW IMPOrpaMME BBICIIErO 0Opa3oOBaHUs
MOATOTOBKM HAYYHO-TEJArOTHYECKUX KaJpoB B acnupantype 1o HampasieHuto 04.06.01
XUMHUECKUE HAYKH

PABOYASA ITPOTPAMMA PACCMOTPEHA WM OIJOBPEHA Ha 3aceganum Y4YeHOIO
cosera p1X CO PAH nportokon Ne 4 ot 24 mas 2016 .

AL
3aB. aCIMpPaHTYPOH K.X.H. devcet] - T.H. Komaposa
1. Ilesin W 321240 y4eOHOH JUCHMILIHHBI

PaccmarpuBaemasi  AMCHUMIUIMHA — SIBJSIETCS OCHOBHOM B TOJTOTOBKE — ACMHMPAHTOB,
oOyuatomuxcs 1o npoduio 02.00.06 BeicokoMonekynsipHble COSTUHEHUS.

Henabo w3ydeHHs] MUCHUIUIMHBI SBISETCS TpUOOpeTeHHEe (QYHIAMCHTAIBHBIX 3HAHUH U
MPAKTUYECKUX HAaBBIKOB, HEOOXOIUMBIX JUIsI Mpo(deccHOHANbHON HaydyHO-HCCIEA0BaTEIbCKOM,
WHHOBAIIMOHHONW ¥ 00pa3oBaTelbHOM JIESITEIIbHOCTH B O0JIACTM XUMHUHU BBICOKOMOJIEKYIISIPHBIX
COCIMHEHUI M B CMEXHBIX 00jacTsx Hayku. PopMUpOBaHHWE KOMIIETEHIMH B 0OJACTH XUMHUU
MOJIMMEPOB  TMPU  YCTAHOBJIEHUH COCTaBa W CTPOCHHUSI BBICOKOMOJICKYJISIPHBIX  BEIIECTB,
(dbopMUpOBaHHE HABBIKOB K CaMOCTOSITENIbHONW paboTe ¢ MpUOOpPHON M aHATUTHUYECKOW 0a3oii,
KOMITBIOTEPHBIM TTAPKOM W OHJIAiH 0a3aMu JaHHbBIX.

3agaum AUMCHUILIHHBI:

e (opmupoBaHue MpeacTaBiIeHU 00 (DU3MKO-XUMUYECKHX METOJaX H3Y4YeHHUsS COCTaBa U
CTPYKTYPBI BBICOKOMOJICKYJIIPHBIX COSTMHEHUN U TTOJIMMEPHBIX KOMITIO3UTOB;

® O3HAKOMJIEHHE C OCHOBaMH BaKHEHIIMX COBPEMEHHBIX (DU3HKO-XUMUYECKHX METOJOB
aHaln3a;

e (QopmMupoBaHHWE HABHIKOB W YMEHUN TOMYYEHHUS M HWHTEPIPETAllMd JaHHBIX (U3HKO-
XUMUYECKUX METOJIOB aHAJIW3a YCTAHOBJICHHS CTPOEHUs, a TaKkke (PU3HKO-MEXaHUUYECKUX
CBOMCTB MOJIMMEPOB 110 COBOKYIHOCTH JJAHHBIX HHCTPYMEHTAIBHBIX METO/I0OB.

2. MecTo aucuunanHsl B cTpykrype OOIT

2.1. Yueonas guctmmmimHa  b1.B.OJ[.3  «OcHOBBI  (PH3UKO-XUMHUYECKUX  METOJIOB
UCCIEAOBAHUSA  BBICOKOMOJIEKYJIIPHBIX ~ COCIMHEHMM M  IOJHMMEPHBIX  KOMITO3ULIMOHHBIX
MaTepUajIoB» BXOJUT B BapUAaTUBHYIO YacTh MEXKIUCIUIUIMHAPHOTO MPO(ECCHOHAIBHOTO MOAYIIS
OOII.

2.2. JlanHas mporpaMMa CTPOUTCS Ha TMPEEMCTBEHHOCTH TPOTPaMM B CHCTEME BBICIIIETO
oOpa3zoBaHus M mpeaHasHaueHa i acnupantoB MpUX CO PAH, mpomeamux oOyueHHE IO
IporpamMme MoAroTOBKM MaruCTpOB WIH CHENUAINCTOB, MPOCIYIIABIINX COOTBETCTBYIOIINE KYPCHI
Y UMEIOLIUX 110 HUM TOJIOKUTENbHbIE OLIEHKH. OHa OCHOBBIBAETCS HA MOJIOKEHUAX, OTPAKEHHBIX B
y4eOHBIX IporpaMMax YyKa3aHHbIX YpoBHeW. s ocBoeHUs IUCHUIUIMHBI «OCHOBBI (DU3MKO-
XUMUYECKUX METOJOB HCCIENOBAaHUSA BBICOKOMOJIEKYIISPHBIX COCAUHEHUNM U  IIOJIUMEPHBIX
KOMITO3UIIMOHHBIX MaTepUaoB» TPeOYIOTCS 3HAHUS U YMEHMsI, IPUOOpETEeHHbIE 00yJaroUMucs B
pe3yJbTaTe OCBOCHHUS psJia MPEIIIeCTBYIOIUX JUCIUIUIMH (pa3aesoB JUCIUIUINH), TAKUX KaK:

—XVMHSI BBICOKOMOJIEKYJISIPHBIX COEIMHEHH,

—Oprannyeckast XuMus,

—PU3NKO-XUMHUYECKUE METOIbI aHAIIN3A,

—@u3ndecKas XuMusl,

—Heopranunueckas xumus,

—AHanmuTHyecKas XuMHSL,



—KBanToBas xumus,
—CTtpoeHue BelecTna
2.3. Jlucumiuimaa «OCcHOBBI (U3HKO-XUMHYECKHIX METO0B HUCCIIEIOBAHNSA

BBICOKOMOJIEKYJIIPHBIX COCTUHEHUN M MOJUMEPHBIX KOMIIO3MLIMOHHBIX MAaTE€pPHUaIOB» HE0OX0AUMA
IpU TIOATOTOBKE BBINTYCKHOM KBaJM(HKAIMOHHON palbOThl acmupaHTa M TOATOTOBKE K crade
KaHAMJAaTCKOro 3K3aMeHa.

3. TpeOoBaHus K pe3yJIbTATAM OCBOCHHSI JUCHUNIHHBI

HpOL{CCC HU3YyUCHUA OUCHUIIIMHBI «OCcHOBBI (1)I/ISI/IKO-XI/IMI/I‘-ICCKI/IX METOJ0B HCCIICAOBAHHA

BBICOKOMOJIEKYJISIPHBIX COEIMHEHUIN U MOJMMEPHBIX KOMIIO3UIIMOHHBIX MaTepUAIOB)» HAMpPaBJIeH Ha

(dhopMUpOBaHHE IIEMEHTOB CIEAYIOMUX KoMmmeTeHuid B coorBercTBun ¢ OOIl mo HampaBieHUIO

noarotoBku 04.06.01 Xumuueckue nHayku (02.00.06 BoIcOKOMOJIEKYIISIPHBIE COCTUHCHHS):
Ilpogheccuonanvnvie komnemenyuu:

>

YMEHHE  NPUMEHATh  (U3MKO-XMMHUYECKHE  METOJbl  HCCIENOBAaHUS  CTPYKTYpPHI
BBICOKOMOJICKYJIIPHBIX COCTUHCHUI U MOJUMEPHBIX KOMITO3UIIMOHHBIX MaTtepuajioB (ITK-4).
[To oxkOHYaHUU U3YYEHUS JUCIUILIMHBI ACTUPAHTHI IOJKHBI:

3namep:

TEOPETUYECKHX M METOJ0JIOTHYECKHE OCHOBBI (DU3MKO-XUMUYECKUX METOJIOB H3y4YCHHS
CTPYKTYpbI BBICOKOMOJIEKYJISIPHBIX BEILIECTB;

MPUHIUIIBI, YCIOBUS U METOAOJOTHUIO TNPUMEHEHHS (PU3UKO-XMMHUYECKHMX METOJOB Ha
MIPaKTHUKE;

BO3MOXXHOCTH T€X WM MHBIX (DPU3HKO-XUMHUYECKHX METOJOB B YCTAHOBJICHHH CTPYKTYPHI U
CBOMCTB IOJIMMEPOB U MOJTMMEPHBIX KOMITO3UTOB;

Ymemes:

BBIOMpaTh HEOOXOAMMBIE M ONTUMAIbHBIE METOABl MJIsi YCTAaHOBJIEHHS CTPYKTYpPHI
MOJIMMEPOB U MOJTUMEPHBIX KOMITO3UTOB;

MIPOBOJIUTh HMACHTU(PHUKAIIUIO COCTaBa TOJHUMEPOB U OMPEACNATh CTPOCHUE C TOMOIIBIO
XUMHUYECKHUX U (PU3UKO-XUMUYECKUX METO/IOB aHAIIN3a;

OCYIIECTBIISITh TMOUCK HWH(OpMAIMU O METOAaX M3YyYEHUs] CTPYKTYPhl M CTPYKTYPHBIX
napamMeTpax MOJUMEPHBIX COCIWHEHUN C HCIIOJb30BAHWEM COBPEMEHHBIX 0a3 JaHHBIX U
IIOMCKOBBIX CHCTEM;

Hmems onvim:

paboThl Ha COBPEMEHHOM HAayYHOM O0OPYIOBaHUH ISl (PU3UKO-XUMUYECKUX HCCIIeTOBaHUMN
MOJIMMEPOB;

HaIMCaHUs HAYYHBIX OTUYETOB U CTaTeH.

4. CTpyKTYpa U cofep:KaHHe Y4eOHO# THCIUIIIMHbI

OO6mast Tpy10€MKOCTh TUCHUIUTHHBI COCTaBsIeT 3 3a4eTHbIe equHuIls! (108 gaco).

4.1. CTpyKTYypa QM CHUIINHbI

Ne | HaumenoBanue O6bem yueOHOM paboThl, U Bun

JUCLIUIIITUHBI Bcero Bcero W3 aynuTopHbIX CamocCT. | NITOrOBOTO

aynutopH. | Jlekm. | JIa6. | IIpakt. | KCP | pabota | KOHTpOJIS

1 | OcHoBHI (hu3HKO-
XUMHYECKHX METO/IOB
UCCIIEIOBAHHMS
BBICOKOMOJICKYIISIPHBIX
COCIMHEHUM U
HOJMMEPHBIX
KOMITO3UITUOHHBIX
MaTepuaioB

108 36 18 - 18 36 36 3auer




4.2. Conep:xaHue TUCHUILINHBI
4.2.1. Pa3gennl AMCHUILIMHLI M BUABI 3AHATHI

Ne HanmenoBanue Bupl yaeOHOM pabOThI U TPYIOEMKOCTD, U DOpMBI TEKYILETO
pa3zieiioB U TEM Bcero | Jlekn. | Jla6 | [Ipakr | CP | KCP KOHTPOJIA
yCIIEBaEMOCTH
1 XapakTepucTuka MeToI0B V e THBLH TDVIIOBOIL
UCCIIEI0BaHMsA 7 1 - 1 2 3 pym
orpoc
MOJINMEPOB.
2 N3ydeHne XuMru4ecKoro 7 2 1 5 5 VY CTHBINM rpynnoBoi
COCTaBa MOJIMMEPOB. OIpoc
3 VCTHBIA IPyNIOBOM
Mertozsl xpomaTorpadum. 7 1 - 1 2 3 pym
OIpoc
4 Macc- Y cTHBIN TpynnoBoit
CIIEKTPOMETPHUYCCKUI 8 2 - 1 3 2 OTIPOC, PEIICHUE
METO/]] aHaJIN3A. 3a/1a4y
5 VY CcTHBIN TpynnoBoi
Panuannonsble METOIBI. 7 1 - 1 3 2 pyn
oIpoc
6 MeTo/b1, UCTIONB3 ue . .
AP yrou Y CTHBIN TpyNIoBoit
yIbTPaduOIETOBBINA U 7 1 - 1 3 2 SN
BUIUMBIA CBET p
7 Hudpakpacuas 7 1 1 3 2 VY CcTHBIN TpynnoBoi
CIIEKTPOCKOTHS oIpoc
8 MeTtonapl 7 2 1 5 5 VY CcTHBIN TpynnoBoi
PaAMOCTIEKTPOCKOITNN oTpoc
9 DIEKTPOXUMHUYECKUE 7 1 5 5 5 Y CTHBIN IpynnoBon
METOJTbI aHAJTH3a oTpoc
10 | N3y4eHue macchl, . .
Y CTHBIN TPyNnoBoit
Pa3BETBICHHOCTH U
. 8 1 - 2 3 2 OTIPOC, peIIeHHe
B3aMMOJICHCTBUS
3a/1a4y
MaKpPOMOJIEKYJT
11 | UzyueHue VY CTHBIN TpynnoBoi
HAJMOJIEKYJISPHBIX 7 1 - 1 2 3 OIIpOC, pelIeHNe
CTPYKTYP 3a/1a4
12 | MeTonsl onipeiesieHus . .
VY CTHBIN TpyNIOBOU
TEeMIIepaTypbl 8 1 - 2 3 2 OIIDOC
CTCKJIOBAHHUS ITOJIMMEPOB P
13 | Ouenka CTOWKOCTH
MOJIMMEPOB K BHEIITHUM Ve THAL FVITHIOBON
BO3JEHCTBUSIM U 7 1 - 1 2 3 pyn
. orpoc
3¢ PEeKTUBHOCTH NEHCTBUS
CcTabUIN3aTOPOB
14 | Peonoruueckue u
I1JIACTODIACTUYECKUE v 1 1 5 3 VY CTHBIN TpynnoBOH
CBOICTBa Kay4yKOB U orpoc
PE3UHOBBIX CMECe
15 | IIpumepsl KOMITJIEKCHOTO . .
VY CTHBIN TpynnoBOH
MPUMEHEHHUS METOJI0B
7 1 - 1 2 3 OMpOC, PEIICHUE
aHaM3a npu
3a1a4
MCCJIETOBAaHUH MOJIMMEPOB
Bcero yacoB: 108 18 - 18 36 36




4.2.2 Conep:xanue pa3iejoB U TeM JUCHUTITIHHBI

Ne Haumenosanue pasnena Copnepxanue paszena (Tembl) DopMBbI
JUCIUITAHBI MIPOBEJCHMUS
3aHATHN

1 Xapakrepuctuka MetonoB | Knaccupukanus n coBpeMeHHble TEHICHLUUHN pa3BuTus | JIexium,
WCCIIEIOBaHUSA METOAOB HCCIe0oBaHus. BrIOOp onTUManbHOrO METola | CEMHHAPHI,
MOJIMMEPOB. HCCIIEIOBAHHS. CaMOCTOSITENIbHAs

pabora

2 N3ydeHnne XuMH4ecKkoro AHanu3  NONMMEpPOB  TEPMHUYECKUMH  MeTojaamu. | Jlekuuw,
coCTaBa MOJUMEPOB. OJeMEHTHBIM  aHaian3. XWMHYCCKHH  aHajdu3 Ha | CEMUHApHI,

coJlepyKaHue OTJIENBHBIX 3JIEMEHTOB. AHanu3 | caMoCTOATENbHAs
(YHKINOHANBHBIX TpyMIl. Onpenenenue | paborta
HEHACBIIIEHHOCTH MTOJIMMEPOB.

3 Mertomst xpomarorpadun. | ['azoBas xpomarorpadus. KuakoctHas xpomarorpadus. | Jlexmum,
XpomaromMeMOpaHHbIE METOIBI pasfencHus. | CEMUHApHL,
TonkocnoliHass xpomarorpagusi. [enbInpoHUKAIONIAs | CaMOCTOSTEIbHAS
xpomatorpadus. OcoOOEHHOCTH WM3YYeHHUsI ONUTOMEPOB. | paboTa
Oco0EeHHOCTH HCCIIEIOBAHUS CIIMTHIX ITOJIMMEPOB.

4 Macc- Obnactu mpuMeHeHUs Macc-criektpomerpud. Anamms | Jlekuuw,
CIEKTPOMETPUYECKHUIA XUMHUYECKOro cocTaBa cMmecei. Macc-CrieKTpoMeTpUs C | CEMUHApBI,
METO/Jl aHATIN3a. MHAYKTHBHO-CBA3aHHOM MIa3MOI. CaMOCTOSITENIbHAs

pabota

5 Pannanmonnsie metoapl. | Paanoxumudeckue METO/IbI aHanuza. | Jlekuuu,

PeHTreHOCTpYKTYpHBIN aHanu3 W JIEKTPOHOTpadus. | CeMHUHAPEI,
PenTtrenosckas 51 PEHTTEHOANEKTPOHHAS | CaMOCTOSITEIbHAS
CHeKTpocKonus. JiekTpoHorpadus. PentreHoBckue u | paborta
paauorpapuieckue METOBI Je(hEeKTOCKOITHH.

PentrenoBckass  pedexrockonus. Meron  MEUYEHBIX

aTOMOB.

6 Metonpl, ucnionb3ytomue | CrnexkrpodoTroMeTpudeckuii MeToy| aHaiuza B Y®- u | Jlekuuu,
YJIBTPa(QHOJICTOBBINA U BUAUMOMN o0JacTy. Mertobl, HCTIOJIB3YIOIIME | CEMUHAPBI,
BUJUMBIN CBET. ONTHYECKHE 3aKOHBL. MeETOAbl, OCHOBaHHBIE Ha | CAMOCTOSITENbHAS

OTpaXeHHW  cBeTa.  MeTolbl, OCHOBaHHBIE Ha | pabora
MpeIOMJIEHUH  cBeTa. MeToapl, OCHOBAaHHBIE Ha
paccessHuH cBeTa. DOTOKOIOPUMETPUYECKHH METOJ
aHaJIN3a.

7 WndpakpacHast [Ipumenenne  meroma  UK-cmektpockommm s | Jlekuuw,
CIIEKTPOCKOTIHSL. OTIpe/IeNICHHE YHUCTOTHI, COCTAaBa, CTPYKTYPHI TIOJMMEPOB | CEMUHAPHI,

u COTIOJINMEPOB, WCCIICIOBAHHS MEXaHHU3MOB | CaMOCTOSITEIbHAS
XUMHYECKUX PpEeaklni, TeMIIepaTypHbIX MEepexoJoB B | pabora
nonmMepax. JlazepHas aHanMTHYeCcKas CIEKTPOCKOIIHS.
JlazepHO-UHIYIIMPOBAHHBII SMUCCHUOHHBIN
cneKTpaanLIi/'I[s_é_%aHanm. JlazepHbll (iryopecHEeHTHBIH

aHaJIu3.

8 Merto bl Meton SAJIEPHOTO MarHMTHOTO pe3onanca. | Jlekuuu,
PanrOCIEKTPOCKOIIUY. ONeKTpOHHBIH TapaMarHUTHBIA pE30HAHC. SIepHBI | ceMUHapHI,

KBaJIPYIIOJIbHBIA PE30HAHC. caMOCTOSITeNTbHAS
pabota

9 ONEKTPOXUMUYECKHE [lorenumomerpuueckuit  meron  aHanu3a.  Meton | Jleknuw,
METO/IBI aHAIN3A. KOHAYKTOMeTpuH. KyJoHOMeTpruecknii METO ] aHaIn3a. | CEMUHAPHI,

BonsramnepoMerprudeckue METOJIBL. | CAaMOCTOSTEIbHAS
[onsporpadpuueckuii Meton ananmusza. MHBepcuoHHBIE | paboTa

QJICKTPOXUMHUYCCKHUEC BricokouacToTHBIE

METOIBI.

METO/IBL.




10 | U3yyenue macchl, Bunel  MonekymspHbIX Macc TOAMMEpoB W WX | Jlekuuw,
Pa3BETBICHHOCTH U onpenencaue. Onpeneneane MMP monnMepoB. AHaIM3 | CEeMUHAPHI,
B3aMMOJIECHCTBUS (YHKIIMOHATBHOCTH OJIUTOMEPOB. Nzydenue | camocrosTenbHast
MaKpOMOJIEKYII. Pa3BETBICHHOCTH  MakpoMmojekyn.  HccrnepoBanue | paboTa

MEKMOJIEKYJISIPHBIX B3aUMOJEHCTBUN B ITOJIMMEPAX.

11 | Usyuenue Onpenenenne  ymenbHOTO — 00BeMa  monmmepoB. | Jlexrum,
HaJAMOJIEKYJISIPHBIX Usmepenue IJIOTHOCTH MIOJIUMEPOB. MeTtozsl | ceMUHApHI,
CTPYKTYP. MuKpockonuu.  HHTepdepeHInoHHO- TP PaKINOHHBIE | CAMOCTOATENbHAS

Mertonel. McciiemoBaHrWe KpHICTALTHM3AIMHM  METOJIOM | pabora
OIIP. Omnpenenennue  CTENEHW  KPHUCTAJUTMYHOCTH,
pa3MepoB KPUCTAJUINTOB, OPUEHTAIMH B IOJIUMEPAX.

12 | Meroabl onpeacIcHus Cratnueckne  MeTomel.  JlmHamudeckwe  MerTonbl. | Jlekum,
TEMIIEPaTyPHI JuHamMuueckue MeXaHUIeCKHe METObI. DJIEKTPUIECKIE | CEMUHAPHI,
CTEKJIOBaHUS MOJIUMEPOB. | MeTOAbl. /[[uHaMHuecKne MarHUTHBIE METO/IBI. CaMOCTOSITENIbHAs

pabota

13 | OueHka CTOWKOCTH MN3yuenue  mpoueccoB — TepMmuueckoro  crapeHus. | Jlekuuwu,
MOJIUMEPOB K BHEITHUM OxucnurenpbHoe  crapeHne  nonmMepoB.  OIeHKa | ceMUHapHI,
BO3ACHCTBUAM U XMMHMUYECKOM  CTOMKOCTHM  MOJHUMEPOB.  M3ydyeHue | caMmocTosTENbHAS
3¢ EeKTUBHOCTH MEXaHOXUMUYEeCKON JNECTPYKIUH. Uzyuenne | pabota
JIEHACTBUS 3¢ (HeKTUBHOCTH JeWCTBUS U BBIOOP CTa0MIN3aTOpA.

CTaOMUIN3aTOPOB.

14 | Peonoruyeckue u Porammonnas BHCKO3UMETPHUSL. Kanuwmnspnas | Jlekuuu,
TTACTOAIACTHYECKHUE BHCKO3HMETPHSL. Cxumarormme TUTACTOMETPHI. | CEMHHAPHI,
CBOMCTBa Kay4yKOB U I[I/IHaMI/I‘ICCKI/IC MCTOJbI PCOJIOTHYCCKUX HCITBITAHUM. CaMOCTOsTCIIbHas1
PE3MHOBBIX CMECEH. pabora

15 | IIpumepsl KOMIDIEKCHOTO | MeTOapl  WCCIemoBaHUS  MONWMEPHBIX  cMmeceld. | Jleknuw,
IMPUMCHECHUA MCTO0B HpI/IMeHeHI/Ie TEPMUUCCKUX u JUHAMHWYCCKUX | CCMUHAPHI,
atanusa rnpu METOIOBisaHATH3a u JAHHBIX Habyxanus, | CAMOCTOATCIbHAS
WCCIIe/IOBAaHUN _ | pabora
MOMMEpOB. UccnenoBanre TOMOTEHHOCTH U MOPQOJIOTHU cMecei

nonuMepoB. M3yuenne MexdasHOro pacrpeneneHus

HanonHuTens. OnpezaereHue TuOa 3yacTomMepa B
BynkaHuzare. OrmpeneneHne THIIA BYJIKaHHU3YIOIIEH
CHUCTEMBI.

000pYyI0OBAaHUIO B IPUOOPAM.

5. O6pa3oBare/ibHbIe TEXHOJIOTHHU

1. AktuBHBIE 00pa30BaTeNIbHBIE TEXHOJIOTHHU: JIEKIIUH, CEMUHAPBI U MPAKTHYECKUE paboThI.

2. ConpoBOXXICHHE JICKIMI BH3yaIbHBIMA MaTepralaMd B BUJE CIIAH]IOB, TIOATOTOBICHHBIX
C HCIIOJIb30BAHUEM COBPEMEHHBIX KOMIIBIOTEPHBIX TEXHOJOTMH, MPOELUPYEMBIX Ha JKpaH C
MTOMOMUIBIO BUJIEOMIPOEKTOPA.
3. IlpoBenieHne npakTUUECKUX paboOT B JabopaTopHsix, ydacTUe OOy4arolMXcs B HAY4YHOM
paboTe 1 BBHIIOJHEHUH HCCIIeI0BATENbCKIX MTPOEKTOB.
4. Vcrionp30BaHue CIEMUATBLHOTO MPOrpaMMHOT0 obecrieueHus: u VHTepHeT-pecypcoB st
o0OyueHus B XOJI€ MPAKTUYECKUX U CAMOCTOSITENIbHBIX PaloT.

6. YueOHO-MeTOAM4YeCKOe o0ecnieueHre CAMOCTONITe/ILHOMH padoThl ACIUPAHTOB.

Bupl camocTosiTenbHON paboTHI:
B JIOMAIIHUX YCJOBUSIX, B YUTAIBHOM 3ajie OMOJIMOTEKH, Ha KOMITBIOTEPAX C JOCTYIIOM K
0azamM nmaHHBIX W pecypcaM HHTepHeT, B Ja0OpaToOpusx C JOCTYIIOM K J1abOpaTOpHOMY

CamocrodarenbHass paboTa MOJKPEIUIsieTcss y4eOHO-METOIUYECKUM M HMH()OPMAIMOHHBIM
oOecrieueHreM, BKIIIOYAIONIUM YYECOHUKH, y4eOHO-METOJUYECKHE IMOCOOMs, KOHCIECKTHI JIEKIIHH,
ydae0HOe U HaydyHOe POorpaMMHOe obecrieueHue, pecypcsl IHTepHeT.




7. O eHOYHBIE CPEICTBA A/ TEKYLIero KOHTPOJISI YCIIeBAeMOCTH, IPOMEKYTOYH O
aTTecTal{HU 110 HTOraM OCBOEHUSI M CHUIIMHBI

Llenp koHTpoONs - moiydeHHe HHGOpPMalUU O pe3ylbTaTaX OOy4YeHHS U CTENeHH HUX

COOTBETCTBHS pe3ysbTaTaM OOy4EHHUsI.
7.1. Tekymuii KOHTPOJIb

Texkymmii KOHTPOJb YCIIEBAEMOCTH, T.€. NPOBEPKAa YCBOCHHS Y4eOHOTO MaTepuana,
PEryJIIpHO OCYILECTBIsieMasi Ha MPOTSHXKEHUM cemecTpa. TeKylmuid KOHTPOJb 3HAHUN ydaliuxcs
OpraHM30BaH Kak yCTHBIN rpynnoBoii onpoc (YI'O).

Texymas camocTosTenbHas paboTa aclMpaHTa HampaBlieHAa Ha YrUIyOJIeHHE U 3aKperieHue
3HaHUH, U PA3BUTUE IIPAKTUYECKUX YMEHHM ACIIMPAHTA.

7.2. IIpoMesKyTOYHAS aTTeCTALMS

[IpomexyTouHas aTTecTalusl OCYILECTBISETCS B KOHLIE CEMECTpa M 3aBEpIIAET U3yuyeHUE
TUCHUILTUHBL  «OCHOBBI  (PU3UKO-XMMHYECKHX METOJ0B HCCIEAOBAHUSA BBICOKOMOJEKYISIPHBIX
COEIMHEHUH U MOJIMMEPHBIX KOMIIO3UIIMOHHBIX MaTepuaaoBy». @opma arTecTaluu — 3a4eT.

KoHTpoJibHbIe BONPOCHI K 3a4eTy:

1. XapakTeprucTuka METO10B UCCIIEA0BaHUS [TOJIUMEPOB

Knaccudukanus u coBpeMeHHbIE TEHACHLUU Pa3BUTHS METOAOB HccienoBaHus. Buioop
ONTUMAJIbHOI'O METOJIAa UCCIIEIOBAHHUS.

2. 3y4yeHrne XuMHUYECKOTO COCTaBa MOJIMMEPOB

Onpenenenue coaepxKaHus pa3IMUHbIX XUMUYECKUX 3JIEMEHTOB B MaKpOMOJIEKYyJaX. AHAIN3
MOJINMEPOB TEPMUUECKHUMH METOAaMH. DJIEMEHTHBIN aHanu3. XUMUYECKUN aHAINU3 Ha COJIepiKaHue
OTACNBHBIX 3JEMEHTOB. AHanM3 (QYHKUMOHANBHBIX Tpymm. OmpeneneHne HEHACBHIIIEHHOCTH
MIOJINMEPOB.

3. Meronsl xpomarorpadun

XapakTepuctuka MeTofoB xpomarorpaduu. ['azoBas xpomatorpadus. Kanunnspaas razonas
xpomarorpadus. Peakimonnas ra3zoBas xpomatorpadus. OOparieHHas razoBas XxpomaTorpadus.
[TuponuTtnueckas rasosas xpomarorpadus. KuakoctHas xpomarorpadus. BeicokoaddexTuBnas
KHUJAKOCTHas Xpomarorpadus. KanumisipHbele anekTpocenapaiyioHHble MeTojbl. HMoHooOMeHHas
KHUJIKOCTHass Xpomartorpagus. XpomaToMeMOpaHHbIE METOJbl pa3feneHHus. TOHKOCIOWHas
xpomatorpadus. Metoauka mnpoBeaeHus ananuza. OOmactu npumeHeHuss wmeroga TCX.
I'enpnpoHukaromas xpomarorpadus. AmnmapatypHoe odopmieHne Metona. Ompenenenue
MoJeKysspHord Maccel 1 MMP nonmnmepos. MccnenoBanne KMHETUKU TTonuMepusanuu. M3yduenue
cocTaBa conoiauMepoB. OCOOEHHOCTH H3ydeHHus onauromepoB. (OCOOEHHOCTH HCCIEIOBAHUS
CIIUTHIX OJUMEPOB.

4. Macc-ClIeKTpOMETPUYECKUI METOJ], aHAIN3a

Amnmaparypaoe odopmiienne wmetona. CrnocoOsl BBOoga mpoObl. CrocoObl HMOHU3AIMHT
BellecTBa. THUMBI aHAIM3aTOPOB Macc. Macc-CIEKTPOMETPUS ¢ MHAYKTUBHO-CBSI3aHHOM IJIa3MOM.
OO6macT pUMEHEHUs MacC-CIEKTPOMETPHH. AHaIU3 XMMHYECKOTO cocTaBa cmeceil. M3yueHue
XMMHMUYECKHUX PEAaKIIMH B MacC-CIIEKTpOMETpe. AHAJIN3 MTOJIMMEPOB U MOJIMMEPHBIX MATEPHAIIOB.

5. PagnannoHHbIe METOIEI

PagnoxuMuyeckue MeToJbl aHaiu3a. PEHTTeHOCTPYKTYpHBIN aHalu3 U 3JIEKTpOHOrpadus.
PeHTreHOBCcKass W PEHTICHOYJICKTPOHHAS! CIEKTPOCKOMMS. DIeKTpoHOorpadus. PeHTreHoBckue u
panuorpaduyeckne Meronsl aedekrockonuu. PeHTreHoBckas nedekTockonus. MeTosl MeYeHbIX
aTOMOB.

6. MeTo/1bl, UCTIONB3YIOIINE YALTPAPHOIETOBBIN U BUJUMBII CBET

Cnekrpodoromerpuueckuii Metron aHamuza B Y®- u Bumgumon ob6mactun. OCHOBBI
abcopOunonHoil crektpodoromerpun. AmnmaparypHoe odopmierue. CrnocoObl MOATOTOBKH
oOpa3uoB. IIpoBeneHne KOMMYECTBEHHOTO aHaiu3a. V3yuyeHue KMHETUKH XUMHUYECKHX peaklui.
HccnenoBanue MOTUMEPOB U COMOIUMEPOB. MeTO/Abl, HCHOJIB3YIOUIUE ONTHYECKUE 3aKOHBI.



MeToapl, OCHOBAaHHBIE Ha OTPAKEHUU CBETA. METOAbl, OCHOBAHHBIE HA NPEJIOMJIEHUU CBETA.
Pedpakromerpusi. J[BoiiHoe tydenpenomieHrue. MeTo 1bl, OCHOBaHHBIE HA pacCcestHUU cBeTa. MeToa
cBeropaccestausa. CrieKTpOCKONUs KOMOUHAIIMOHHOTO paccestHus. POTOKOIOPUMETPUUYECKUI METOT
aHanu3a.

7. NudpakpacHas CIeKTPOCKOIHS

AnmapatypHoe  odopmienue Meroma. llpumenenme wmeroma UK-cnmekrpockomnumu.
Onpenenenne 4UCTOTHI BellecTB. lcciienoBaHne MexaHuM3Ma XUMHYECKMX peakuuil. M3yuenue
cocTaBa M  CTPYKTypbl mnoiaumepoB. OrmpenerneHne cocTaBa CONOJUMEpPOB. [3ydeHwue
MHUKPOCTPYKTYpPbI,  KOH(urypaumu u  KOHPOpMauuu  Makpomojekyid.  MccienoBanue
ITOBEPXHOCTHBIX CJIOEB MOJAMMEpoB. OrmpeaesieHHe TEMIEPATYPHBIX IEPEXO0JI0B B IOJHUMEpax.
HccnenoBanue OKUCIEHUS M MEXaHOAECTPYKLMU MOAMMEpPOB. M3ydueHue mpoueccoB CMEUIEHUsS U
BylkaHu3anuu. McciaenoBaHue CTPyKTypbl BylikanuzaToB. Jlpyrue oOmactu npumenenuss HK-
cuektpockonuu. JlazepHass — aHanuTHueckas ~ cnekTpockomnus.  JlazepHO-MHAYLMPOBaHHBIN
SMUCCHOHHBIN ClIeKTpanbHbIN aHanu3. JlazepHblil QyopeclieHTHBII aHaIu3.

8. MeTtozb! painoCeKTPOCKOINH

Meroa siepHOr0 MarHUTHOTO pe3oHaHca. Dusmyeckre OCHOBBI MeTOJa. XapaKTePUCTUKHU
cnektpoB SIMP. AnmaparypHoe odpopmienue. McnonszoBanue merona AMP. M3yuenue creneHu
MIpeBpalleHs MOHOMEPOB B mpoliecce noinumepusanuu. KondopMmannoHHbli aHaIH3 MOJIMMEPOB.
Omnpenenenre cocraBa M MOJIEKYJISIPHOM Macchl mosiuMepoB. MccienoBaHue MOJIEKYISIPHBIX
JNBWKEHUW B nonumepax. M3ydeHue mnpoueccoB crapeHus KayuykoB. VccnemoBanue
COBMECTUMOCTH KOMIIOHEHTOB M MEKMOJIEKYJISIPHBIX B3aUMOJICHCTBUI IIPU CMEUIEHUH MTOJIMMEPOB.
W3ydyeHne ByNKaHU3alMOHHBIX CETOK B JyacTomepax. M3yuenue nedopmanuu W TeUeHUs
MIOJINMEPOB.  DJEKTPOHHBIM IapaMarHUTHBIA pe3oHaHc. XapakrtepucTuku crnekrpa OIIP.
Amnmaparypuoe odopmienne wmeroaa OIIP. Ilpumenenune wmerona DIIP. Wnpentudukanus
IapaMarHUTHBIX 4acTull. lccinenoBanue paaukaaoB B mojauMmepax. V3yueHue MoJeKyJspHBIX
IBYOKEHMM B mosimMepax. M3ydeHne cTpyKTypUpOBaHHUS 3J1aCTOMEPOB. SIEpHBIN KBaJpyNOJIbHBIN
pe30HaHC.

9. DneKTpOXUMHUYECKHE METO bl AaHATIN3a

[Torennmomerpudeckuii Meron aHanusa. Meron konaykroMerpuu. KynoHomerpuueckuii
MeTOoJ aHanu3a. Bonbrammepomerpuueckue wmeroabl. [lonsporpaduueckuil MeToA aHanM3a.
HHBepcHOHHBIE 31EKTPOXUMHUYECKHE METO/Ibl. BEICOKOYaCTOTHBIE METOIBI.

10. M3yuenue macchl, pa3BETBICHHOCTH U B3aUMOAECHCTBHSI MAKPOMOJIEKYJI

Omnpenenenne MOJEKYJIIpHOM Macchl moiaumepoB. CpenHedncioBas MOJEKYJSpHas Macca.
CpennemaccoBasi MoOJIEKyJsipHasi Macca. Jlpyrue BUIbI MOJEKYJIsIpHBIX Macc. Onpenenenne MMP
MOJIMMEPOB.  AHanu3  (QYHKIMOHAJIBHOCTU  OJUroMepoB.  M3ydeHue  pa3BeTBICHHOCTHU
MakpoMoJeKy. MccnenoBanne MeXMOIEKYIIPHBIX B3aUMOJAECHCTBUN B IOJUMEPAX.

11. N3yueHnne HaAMOJIEKYIISPHBIX CTPYKTYP

Omnpenenenue yaenbHOro oobemMa MmoiuMepoB. M3mepeHue mioTHOCTH MOJMMEPOB. MeTo bl
MUKpPOCKONHU. TpaHCMHUCCUOHHAsI JJIEKTpOHHas MuKpockonus. CkaHupyromas 3JIeKTpOHHas
MUKpockonus. MHTepdepeHInoHHO-1n(pakIIMOHHbIE MeToAbl. VccienoBaHue KpHUCTALIH3alUU
MetosioM DIIP. Onpenenenue creneHn KpUCTALUIMYHOCTH. OmNpeieIeHne pa3MepPOB KPUCTAIIIUTOB.
HccnenoBanue opueHTaluu B IOJUMEPAX.

12. MeTonbl onpeaeneHus TeMnepaTypbl CTEKIOBaHUS TTOJIUMEPOB

Cratuueckue Mmeroabl. JmHammueckue MeTonabl. J[MHaMUYecKHME MEXaHMYECKHE METOJbI.
DnexTpuyueckre MeTo bl JIMHaMUYeCKre MarHUTHbIE METO/IbI.

13. OueHka CTOMKOCTH MOJUMEPOB K BHEUIHUM BO3JACHCTBUAM U 3(PPEKTUBHOCTU JeHCTBUS
CTaOUIN3aTOPOB

N3ydyeHne mpoueccoB TEPMHUUECKOrO cTapeHMs. TepMorpaBUMETpUYECKUI METOJl aHAIM3a.
HuddepennmanbHo-Tepmudeckuii  ananus. Juddepennumanbaas CKaHUpyOIas KaJlOpUMETPHSI.
OxucnauTenpHOE CTapeHue MoJnuMepoB. lccnenoBaHue moriomeHus kuciopoaa. M3yuenue
NpoAyKTOB  okucieHus.  OneHka  XMMHUYECKOM  CTOMKOCTH  moiumepoB.  M3ydeHue
MEXaHOXUMHUECKON AecTpyKiuu. Vzyuenue 3¢ (peKTUBHOCTH IeHCTBUA U BBIOODP cTabuim3aropa.



14. Peonorudeckue U MiaacTod31acCTUYECKHE CBOMCTBA KayUyyKOB U PE3UHOBBIX CMeECEn

Porannonnas Buckozumerpus. KanwmuiapHas Buckozumerpus. CKUMaroIuUe IMIaCTOMETPHI.
JlnHaMu4yecKre METObl PEOJIOTHUYECKUX UCTIBITAHUM.

15. I[Ipumepsl KOMILUIEKCHOTO MPUMEHEHHS METOJI0OB aHAIN3a IIPU UCCIIEIOBAHNUHU ITOJIUMEPOB

Metoabl  HCCEOBAaHUS  TOJMMEPHBIX CMECe. KCIpecc-MeToAbl  WIACHTU(UKAIIH
nonmumepoB.  [luponutudeckas razoBas xpomatorpadusa. Ilpumenenne WK- u  AMP-
cnekTpockonuu. [IpumeHeHne TEpPMHUYECKMX M JIMHAMMYECKUX METOJOB aHaju3a M JIaHHBIX
HaOyxanus. VccnenoBanue romMoreHHOCTH H  Mopdoyiorud cMmeced mnoiaumepoB. M3ydeHue
MexdasHoro pacrpenenenuss HanojHutens. OrmpeneneHHe THMA 3JacToMepa B BYJIKaHH3ATe.
OrnpeneneHre TUIA BYJIKaHU3YIOIIEH CUCTEMBI.

8. YueOHo-MeTonuYecKkoe 1 MH(OPMAIIHOHHOE 00ecTiedeHUue Y4eOHOM TN CIUTIIMHbI

OcHoBHas JInTepaTypa

1. AHanu3 OpraHWYEecKHX M DIIEMEHTOOPTaHMYECKUX COCIMHEHHWH; yuel.-MeToj. mocodue /
coct.: I'. b. Hensenkas, JI. II. [llaynuna, A. A. Tatapunosa, T. B. MamaceBa. — MpkyTck:
Ury,2014. -93c.

2. AdanacweB, b. H. ®usnueckas xumus / b. H. Adanacees, 0. I1. Akynosa. — M.: Jlanb,
2012. — 464 c.

3. T'opmkos, B. Y. OcHoBsl ¢uznueckoit xumun / B. U. T'opmikos, U. A. Ky3neunos. — M.:
bunowm. Jlaboparopust 3Hanumii, 2014. — 407 c.

4. Kinenun, B. U. Boicokomonekynspusie coenunenus / B. . Knenun, U. B. ®egycenko. —
M.: Jlanb, 2013. — 512 c.

5. Cunbepcreiin, P. Crekrpomerpuueckas ASHTU(GUKALMS OPraHUYECKUX coeanHeHui / P.
CunbBepcreitn, @. Beocrep, . Kumi. — M.: bunom. Jlaboparopust 3nanuit, 2014. — 557 c.

JlomoJiHUTeIbHAS JIUTEpaTypa

1. Unumen, 3. OcHoBBI opranuueckor crepeoxumuu / D. Unuen. — M.: bunowm. JlabopaTopus
3HaHui, 2014. — 703 c.

2. Peyros, O. A. Oprannueckas xumusi: B 4-x . T. 1 / O. A. Peyros, A. JI. Kypn, K. I1. Byrun
— M.: bunowm. JlabopaTopust 3Hanuii, 2014. — 567 c.

3. Peyros, O. A. Opraanyeckas xumusi: B 4-x 1. T. 2/ O. A. Peyros, A. JI. Kypu, K. I1. Byrun
— M.: bunowm. JlabopaTopust 3nanuii, 2014. — 623 c.

4. Peytos, O. A. Oprannueckast xumus: B 4-x 1. T. 3/ O. A. Peyros, A. JI. Kypu, K. I1. Byrun
— M.: bunowm. JlabopaTopust 3Hanuii, 2014. — 544 c.

5. Peyros, O. A. Oprannueckas xumusi: B 4-x 1. T. 4 / O. A. Peyros, A. JI. Kypu, K. I1. bytun
— M.: bunowm. JlabopaTopust 3Hanuii, 2014. — 726 c.

6. Cwmut, B. A. OCHOBBI COBPEMEHHOTO OPTaHWYECKOTO CHHTe3a. YueOHoe mocodue / B. A.
Cwmurt, A. /1. Juneman. — M.: bunowm. JlaGoparopus 3nanwmii, 2014. — 750 c.

7. TpaBenb, B. ®. Oprannueckas xumus: ydyeObHoe nocodue s By30B: B 3-ex 1. T. 1 / B. @.
Tpasens. — M.: bunom. JlaGoparopus 3nanmii, 2014. — 368 c.

8. Tpasenp, B. ®. Oprannveckas xumus: yaebHoe nocobue s By30B: B 3-ex 1. T. 2 / B. @.
Tpasens. — M.: bunom. JlaGoparopus 3nanmii, 2014. — 517 c.

9. Tpasenp, B. ®. Oprannveckas xumus: yaebHoe nocobue st By30oB: B 3-ex . T. 3 / B. @.
Tpasens. — M.: bunom. JlaGoparopus 3nanmii, 2014. — 388 c.

10. XeneBunkenb, [[. Cucremarmueckas HOMEHKJIATypa OpraHWYeCKUX coeawHeHud / [l
XenbBUHKeNb. — M.: bunowm. JlabopaTtopust 3nanuii, 2014. — 232 c.

11. Oabmen6poiix, K. Mertamnooprannueckas xumus / K. DOnpmenobpoitx. — M.: bunow.

JIaGoparopus 3nanuii, 2014. — 750 c.

HNuTepHeT-pecypcesbl

Joctym K 3neKTpoHHOM OubnmoTeke nuccepranuii PI'B.

2. DnexTpoHHas OMOIMOoTEeKa Y4EOHBIX MATEPHAIIOB 110 XUMHUH
http://www.chem.msu.su/rus/elibrary/
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http://www.chem.msu.su/rus/elibrary/

3. DJeKTpoHHBIC KHUTH M3AaTenbcTBa «[IpocmekT HayKm

http://www.prospektnauki.ru/ebooks/

Wudopmannonnas 6a3a ganusix polpred.com - http://www. polpred.com

[Ty6inunas uHTEpHET-OMOIMOTEKa WWW.pUblic.ru

bubnmoreka 31eKTPOHHBIX TEKCTOB: CIIPABOYHBIC MaTEpUaIbl IO HAYKE M TEXHUKE

www.laboratory.ru

Poccuiickas rocynapcTBenHast Oubiuorexka WWW.Ise.ru

Poccuiickas nay4yHast cetb WWW.nature.ru

DnekTponHas oubanoreka mo xum. G-t MI'Y http://www.chem.msw.su/rus/elibrary/

0. BooksShare.net HekoMmmepueckast 3JIeKTpOHHAs OMOITHOTEKA HAYYHOM JTUTEPATyPhI
http://booksshare.net/index.php?id1=4&category=chem
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0. MaTepnaﬂbno-TexnnquKoe o0ecneueHue AUCHHUIIIMHBI

Jlj11 ocBOeHUS MPOrpaMMbl 0OYUYEHHUsI U Ul BBIIOJIHEHHS] HAyYHO-HUCCIIE10BaTEIbCKUX padoT
[0 TEeME IUCCEepPTAllUU KaXKJOMYy AaclUpaHTy IpPeJoCTaBICHO WHIMBHIYyaJbHOE pabodee MecTo,
000pYZIOBaHHOE  NPUTOYHO-BBITSHKHOM  BEHTWIALMEH,  BOJONPOBOJOM,  BOJOOTBEICHHEM,
BO3YXOBOJIOM. [Ipy BBINONHEHUM KBATM(PHUKALMOHHBIX M AMCCEPTALMOHHBIX PAa0OT aCHUPAHTHI
UMEIOT  BO3MOXHOCTb  HCIIOJIb30BaThb MaTEpUAIbHO-TEXHUYECKUE CpEJCTBa  Jaboparopuii
(OprrexHuKa, pEaKkTHUBBbI, PpacXOJHble MaTepHuaibl, JabopaTopHas MOCYyla, W3MEPUTEIbHOE
o0opyZoBaHUE M Jp.), a TaKkKe HUMEIOT JOCTYN K Joporocrosimemy obopyaoBanuio HMpUX u
baiikanbckoro neHTpa kojuiekTuBHOro nonb3oanust CO PAH (mudpooit mynsTusaepusiii @ypoe-
cekrpometp AMP DPX-400, AMP-cnextpomerp AV-400 ¢pupmer Bruker Bio-Spin, xpomaromacc-
cuektpometrp GCMS-QP5050A ¢upmer SHIMADZU, umnynscusiii DI1P-ciektpomerp Bruker
ELEXSYS ES580, undpaxpacusiii ®@yprse-cnekrpomerp IFS-25 ¢upmsr Bruker, UK-KP ®ypse
cnektpoMeTpbl Varian u Vertex-70 ¢upmbl Varian, UV/VIS-cnektpomerp Lamda 35 ¢upmsl
Perkin Elmer, cnextpodayopumerp LS55, wusrorosurens Perkin FElmer, mnopoukoBsiii
mudpakromerp D2 PHASER, monokpucrammnueckuii audpakromerp D8 VENTURE u np.) dns
MPOBE/ICHUSI  KBAHTOBO-XMMHYECKHX  pPAcue€TOB  HMMEETCS  BBIYHMCIHMTENBHBIA  KJIacTep
39T'u/112I'6/14T6 u HEeoOxoAMMOE MPOTPaMMHOE OOeCTIeUeHHE.

ABTOp-cocTaBUTENb paboyell mporpaMMbl TUCHMILIMHGL: K.X.H. [To3nHsakoB A. C.
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