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Pabouas mporpamMma cocTaBieHa Ha OCHOBaHMM (hefepalibHBIX TOCYAApCTBEHHBIX 00pa3oBa-
TEJIbHBIX CTaHJAPTOB K OCHOBHOM 00pa30BaTEeNbHOM NMporpaMMme BBICIIEro 00pa30BaHMs MOATOTOBKU
Hay4YHO-II€JarOTMYECKUX KaJpoB B acnupaHType 1o HanpasiaeHuto 04.06.01 Xumuueckue Hayku

PABOYAS [TPOTPAMMA PACCMOTPEHA U OJOBPEHA na 3acenanuu YueHoro coBera
NpUX CO PAH nportokos Ne 5 ot 19 mas 2015 r.

o AL
3aB. acUpaHTypoOu K.X.H. ) (’{/ — T.H. KomapoBa
1. Henu u 3a1a4u y4eOHOH TUCIIUIIIMHBI

PaccmarpuBaemass AucLUIUIMHA SIBIISIETCSl 00s3aTEJIbHOM B MOATOTOBKE aclMpaHTOB, 00ydaro-
mumxcs 1o npoduitro 02.00.06 Xumusi BBICOKOMOJEKYISPHBIX COSAUHEHUM.

Kypc «BblcokOoMOJIEKyIApHbIE COEJUHEHUS» 3HAKOMUT acCHUPAHTOB C OCHOBAMM HAyKH O
MOJIMMEPAxX U JAaeT MPEICTABICHUS O €€ BAKHEWIINX MPAKTHUECKUX PUIIOKEHHIX, KOTOPhIE HEOO-
XOJUMBI KaXJIOMY COBPEMEHHOMY XMMHKY, HE3aBUCUMO OT €ro Hocjieayrolel y3koil cnenuanusa-
1107078

Hesablo u3yyeHus TUCLUIUIMHBI SBIISETCS NpuoOpeTeHne (PpyHIaMEeHTaIbHbIX 3HAHUN M NMpaKTHU-
YECKUX HAaBBIKOB, HEOOXOIUMBIX Ui MPO(PECCHOHATBHON HayYHO-UCCIEI0BATEIBCKOW, NHHOBAIIMOH-
HOMW 1 00pa30BaTeNIbHON JESATEILHOCTH B 00JIACTH XUMHH BBICOKOMOJIEKYJISIPHBIX COCIUHEHUH; (hOpMU-
poBaHue 00oO0LIaroIIel TeOpeTUYECKOM 0a3bl 11 N3y4eHUs! (PyHIaMEHTAIbHBIX OCHOB XUMHH BBICOKO-
MOJICKYJISIPHBIX CO€AMHEHUH U BO3MOXHOCTH UX MCIOJIb30BAHUS HA IPAKTUKE.

3agauu:

e (opmupoBaHHE y 00yUaIOIIUXCSI COBPEMEHHBIX PEACTABICHUN O XUMUHU BBICOKOMOJIEKYIISIPHBIX

COEIMHEHUI1, ee pOJIM U 3HAYMMOCTHU B COIIOCTABJIEHUH C APYTMMU XUMUYECKUMU HayKaMH;

® OCBOCHHE HaBBIKOB TEOPETUYECKOTO aHAIM3a PE3yJIbTATOB IKCIIEPHUMEHTAIBHBIX HCCIETOBAHUI
B 00JIACTH XMMUH;
® OCBOCHME METO/IOB IUIAHUPOBAHUS HKCIIEpUMEHTA U 00pabOTKH COOCTBEHHBIX MCCIIEIOBAHUML;

o0y4eHHe YMEHUIO CUCTEMaTHU3UPOBaTh U 000011aTh pe3yabTaThl COOCTBEHHBIX MCCIIEOBAaHUN B

COIIOCTABJIEHUH C U3BECTHBIMU JINTEPATYPHBIMU JAHHBIMU;

e oO0y4eHHE YMEHHUIO OPOPMIISITH PE3YNIbTaThl COOCTBEHHBIX MCCIIEJOBAHHIA B BUJE MyOJIMKALNH,

OTYETOB, JIOKJIA/I0B.

2. MecTto aucuuimiinusl B ctpykrype OOIT

2.1. Yuebnas aucuumnuHa b1.B.O/l.1 BricokoMonekymspHbIE CO€AMHEHUS BXOAUT B Bapua-
TUBHYIO YaCTh MEXIUCHIUIUTMHAPHOTO TTpodeccronanbsuoro Mmoayist OOII.

2.2. JlanHas mporpaMMa CTPOHTCS Ha MPEEMCTBEHHOCTH MPOTPaMM B CHCTEME BBICIIEro oOpa-
30BaHMs W TpeaHaszHadeHa g acnupantoB MpMX CO PAH, mpomeamux o0ydeHue mo mporpamme
MOJTOTOBKA MarvuCTPOB U CIENHATUCTOB, MPOCITYIIABIINX COOTBETCTBYIOIIME KYPChl U UMEIOIIUX 10
HUM TIOJIOKUTENbHBIE OlleHKH. OHA OCHOBBIBACTCS HAa TMOJIOKEHUSAX, OTPAKEHHBIX B YU4E€OHBIX MPO-
rpaMMax yKa3aHHBIX ypoBHEH. J[JI1 OCBOEHHUS] TUCHMIUIMHBI «BBICOKOMONEKYISIPHBIE COCTUHEHUS
TpeOYIOTCSl 3HAHUS U YMEHUs, MPUOOPETEHHBIE 00YJAIOIIUMHUCS B PE3YJIbTaTe OCBOCHUS Psiia AUCIIU-
TJTUH (pa3aesioB JUCITUTUINH), TAKUX KakK:

—OCHOBBI CHHTE3a U XUMHUU MOHOMEPOB,

—DU3NKO-XUMUYECKUE METOAbl UCCIETOBAHUS BBICOKOMOJEKYJSIPHBIX COCIMHEHUW W TMOJIH-
MEPHBIX KOMIIO3ULIMOHHBIX MAaTEPUAIIOB,

—MexaHu3Mbl XUMUYECKUX PEAKIINM,

—Teopernueckre OCHOBBI OPraHUYECKOTO CUHTE3A,

—QOpranudeckas XuMus,

— XUMHS 3JIEMEHTOOPTaHUYECKUX COEUHEHUM,

—OCHOBBI CTEPEOXUMHUH



2.3. lucuuruimaa «BBICOKOMOJIEKYIISIPHBIE COCIMHEHHS» HEO0OXOAMMa MPU TOJATOTOBKE BBI-

MyCKHOM KBaJM(UKAIIMOHHON paOOThI aCUPaHTa U MOJTOTOBKE K CAaye KaHIUAaTCKOTO 3K3aMEHa.

3. TpeboBaHus K pe3yJibTaTaM OCBOEHMSI JUCHUNIMHBI
Hpouecc HU3YyUYCHUSA AUCHHUILINHBL «XuMus BBICOKOMOJICKYJISIPHBIX COGI[I/IHGHI/If/’I» HaIrpaBJICH Ha

(dbopMUpOBaHUE 3JIEMEHTOB CeNyIoIMX KoMieTeHIuil B coorBeTcTBUU ¢ OOII no HanpaBieHuo noj-
rotoBku 04.06.01 Xumuueckue HayKu:

>

Ynueepcanvnvie komnemenyuu

CIIOCOOHOCTh K KPUTUYECKOMY aHAIM3y U OLICHKE COBPEMEHHBIX Hay4YHBIX JOCTHUKEHHI, T€He-
PUPOBAHUIO HOBBIX WJEH IPU PELICHUH HCCIEN0BATEIbCKUX M IPAKTUYECKUX 3a/ad, B TOM
YKCIIC B MEKIUCIMILIHHAPHBIX 001acTax (YK-1);

CIIOCOOHOCTh NPOEKTUPOBAaTh M OCYIIECTBIATh KOMIUIEKCHBIE MCCIEAOBAaHUSA, B TOM 4YHCIIE
MEXUCLUIUIMHAPHBIE, HA OCHOBE LIEJIOCTHOIO CUCTEMHOIO HAay4yHOI'O MHPOBO33PEHHS C HC-
NI0JIb30BAaHUEM 3HaHHI B 00JacTi uctopuu u punocopun Hayku (YK-2);

TFOTOBHOCTh Y4acTBOBaTh B PabOTe POCCUMCKHUX M MEXIYHAPOIHBIX UCCIIEI0BATENbCKUX KOJI-
JICKTUBOB M0 PEIICHHUIO HAYYHBIX U HAy4YHO-00pa3oBaTebHbIX 3a1a4 (YK-3);

TFOTOBHOCTb HCIOJIb30BATh COBPEMEHHBIE METObI M TEXHOJIOIMU HayYHOM KOMMYHHUKAIUM Ha
roCyJIapCTBEHHOM M HHOCTpaHHOM si3bikax (YK-4);

CIOCOOHOCTh IJIAHUPOBATh M pellaTh 3a/a4d COOCTBEHHOTO NMPO(eCcCHOHAIBHOIO U JIMYHOCT-
Horo pa3sutus (YK-5).

Oowenpogpeccuonanvrnovie Komnemenyuu

CIIOCOOHOCTh CaMOCTOSITETIBHO OCYIIECTBISATh HAYYHO-HCCIIEAOBATEIBLCKYIO JIESTEIBHOCTh B
COOTBETCTBYIOLIEH MpodeccuoHanbHOM 00JaCTH ¢ MCHOJIb30BAHUEM COBPEMEHHBIX METO/I0B
UCCIIeI0BaHKs U MH(POPMAIMOHHO-KOMMYHHKAMOHHBIX TexHonoruit (OI1K-1);

TOTOBHOCTb OPraHU30BaTh pabOTy HCCIIEAOBATEIbCKOTO KOJUJICKTHBA B O0JACTH XHMHUHM U
cMmexHbIx Hayk (OI1K-2);

TFOTOBHOCTBIO K HPENOJaBaTeIbCKONW JEsITEIbHOCTH 10 OCHOBHBIM 00pa3oBaTeIbHBIM IpO-
rpammMam Beiciiero oopasosanus (OITK-3).

Ilpogpeccuonanvnvie komnemenyuu

yriayOJeHHOe 3HAHME COBPEMEHHBIX METOJOB XMMMH BBICOKOMOJIEKYJISIPHBIX COEIMHEHUN U
yMeHHUE NpUMEHITh uX Ha npaktuke (I[TK-1);

CIIOCOOHOCTh CTaBUTh M pEIIaTh UHHOBAIMOHHBIE 337a4l B 00JIACTH METO0JIOTHYECKIX OCHOB
XUMHUU BBICOKOMOJIEKYIISIPHBIX COEAMHEHHM, CBA3aHHBIE C MOJIyYeHHEM MOHOMEPOB U MOJUMe-
POB, MPAKTUYECKUM MPUMEHEHUEM, ONpPENEICHUEM UX CTPOEHHUS M PEAKIMOHHOM CIIOCOOHO-
CTH, YMEHHE pabdoTaTh € anmnaparypoi u npuOopamu, NpeaHa3HAYSHHBIMU JJI UCCIIEIOBAHUI
BBICOKOMOJIEKYIISIpHBIX coequnenuii (ITK-2);

yMEHHUE MPOBOJUTH aHAIN3, CAMOCTOSTENbHO CTABUTH 3aJauy MCCIIEJOBAaHUs Hamboliee akTy-
IbHBIX MPOOJIEeM, UMEIOLIUX 3HAUYEHHE ISl XMMHUYECKOM OTpaciu, TPaMOTHO IUIAaHMPOBATh
HKCHEPUMEHT U OCYLIECTBIISATh €r0 Ha IMpPAKTHUKE, BIaJeHHE 0a30BBIMH IPE/ICTABICHUSIMH O
TEOPETUYECKMX OCHOBAX OPraHMYECKON XMMHH, MEXaHU3MaX OPraHWYEeCKUX PEaKIHii, crepeo-
XUMHH, XUMHHU 3JIEMEHTOOPraHUUECKUX CoeHeHni u oprannyeckoi xumun (I1K-3);

yYMEHHE MPUMEHATh (PU3UKO-XUMUYECKHUE METOJIbl MCCIEA0BAaHUS CTPYKTYPbl BHICOKOMOJIEKY-
JSIPHBIX COSJMHEHUH U TIOJIMMEPHBIX KOMITO3UIIMOHHBIX MaTepuaios ([1K-4).

ITo oxkoHUaHUM N3YUCHUA NUCHUIIJIMHBI ACITUPAHTBI JOJIZKHBI 6y)1yT:3Hamb:

MCTOJBI MOJYUCHUA, XUMHUYCCKUC CBOIICTBA U MPAKTUYCCKOC MCITOJIb30BAHUC OCHOBHEBIX KJIacC-
COB BBICOKOMOJIEKYJISIPHBIX COETMHEHU;

TUTIOBBIE METOJIbI CHHTE3a TIOJTUMEPOB, UCTIOIB3YEMbIE PeareHThl M 000PYy/I0BaHHE;

MEXaHHU3Mbl OCHOBHBIX MOJTHMMEPU3ANUOHHBIX MPOIECCOB, OIXO0/IbI K METOABI U3YUCHHS MeXa-
HU3MOB,;

BIIUSTHUE CTPOCHUS HA PEAKIIMOHHYIO CIIOCOOHOCTH BHICOKOMOJIEKYIISIPHBIX COSTMHEHU;
(U3UKO-XMMHYECKHUE METOJIbl MCCIEA0BAaHUSI CTPOSHUSI BEICOKOMOJICKYIISIPHBIX COSAMHEHUN U
MOJIMMCPHU3ALINOHHBIX MTPOLCCCOB,

COBPEMEHHYIO MEPUOANYECKYIO TUTEPATYpy (KYpHAIIbI) U 3JIEKTPOHHBIE 0a3bl JaHHBIX B 00JIa-
CTH XMMHH BBICOKOMOJICKYIISIPHBIX COCTUHEHUH W METOJIOB MTOMCKA CBOWCTB W TOJIYYEHUS I10-



JIMMEPOB;
pPOJb ¥ MECTO XMMHHU BBICOKOMOJIEKYIISIPHBIX COEAMHEHUH B cucTeMe (yHIaMEHTAIbHBIX XH-
MUYECKHUX HAyK U IIPOU3BOACTBE COBPEMEHHOM HHHOBALIMOHHOM IIPOYKLIUH

Ymemes:

BBIOMPATh METO/IbI U PEAreHThl CHHTE32 MOHOMEPOB U IOJIMMEPOB;

IJIJAHUPOBATh MOJMMEPU3ALIMOHHBIN IIPOLIECC;

IIPOBOJUTH PA3JECICHUE CMECEH IOJIY4EHHBIX BBICOKOMOJIEKYIISIPHBIX COCIUHEHUN U HJICHTH-
(UKaIMIo COCTaBa U CTPOCHHS C MMOMOIIBIO XUMHUECKUX U (DU3UKO-XUMHUYECKUX METOJIOB aHa-
I13a;

OCYULIECTBJIATh ITOMCK METOJAOB IIOJIYYEHUS U CBOMCTB BBICOKOMOJIEKYJISIPHBIX COCAMHEHUH C
HCII0JIb30BAHUEM COBPEMEHHBIX 0a3 TaHHBIX U IOMCKOBBIX CUCTEM;

Hmemv onvim:

IIaHUPOBAHUSA U IPOBCACHUSA CUHTC3a BLICOKOMOJICKYJISIPHBIX COGI[HHGHHﬁ;

OYUCTKHU ITOJIUMCPOB U I/I,Z[eHTI/I(i)I/IKaI_[I/II/I X CTPOCHUA C UCIIOJIB30BAHUEM XUMHUYCCKUX U (l)I/ISI/I-
KO-XUMHNYECCKHUX METOJO0B,

MOACIIMPOBAHUA CBOICTB BCIICCTB U IIapaME€TpPOB peammﬁ C HCIIOJIBb30BAHHUECM KBaHTOBO-

XUMHNYECKUX METOO0B,

HaIlMCaHUsS HAYIHBIX OTYCTOB U cratei

4. CTpyKkTypa U coaep:KaHue Y4eOHOH TMCUMILINHBI
OO0111ast TPYI0€MKOCTb AUCIMIUIMHBI COCTABIISET 6 3aueTHBIX equHuIl (216 yacos).

4.1. CTpyKTypa IMCHHIIIHHBI

Ne | HammenoBanue O6beM yuebHOM paboThl, U Bun
JUCLIUILINHBI Bcero Bcero W3 aynutopHbIX CaMocT. | HITOrOBOIO
aygutopH. | Jlekn. | JIa6. | Ilpakt. | KCP | pabota | KOHTpOJIS
1 | Xumus
BBICOKOMOJIEKYIApHBIX | 216 108 108 - - - 108 3auer
COEIMHEHU I
4.2. Conep:xaHue TUCHMILINHBI
4.2.1. Pa3gessl ANCOUILINHBI H BUABI 3aHATHH
Ne HanmenoBanue Bupl yue6HOM paboThl U TPYIOEMKOCTb, U @OpMBI TEKYILETO
pa3AeioB U TEM Beero | Jleku. | JIa6 | IIpakr | CP | KCP KOHTPOJIA
yCIeBAaEMOCTHU
Paznea 1. Knaccuukanusi ¥ HOMEHKJIATypa NOJHMEPOB
1 Knaccudukanus nonu- 10 5 i ) 5 i VYcTHBIN rpynnoBoit
MEpPOB OIIpoc
5 Homenkiatypa nonume- 10 5 i ) 5 i Y CTHBIN TpynnoBon
pOB oIpoc
Pa3nen 2. CuHTe3 moiumMepoB
3 | llomumepuzanus. 12 6 - - 6 - ¥ CTHBIH rpyNIOBOii
oIpoc
Y CTHBIN TpynnoBon
4 | TonukoHIEeHCAIHS. 12 6 - - 6 - OMpOC, pelICHUE
3a/1a4
Pa3nes 3. Xumnueckne peakiiuu nNoJauMepoB
Peakuuu 6e3 uamMeHneHus Ve THELH T .
5 | creneHu moauMepusa- 14 7 - - 7 - PYTITIOBOH
— orpoc
6 Peakuuu, npusoasiue K 14 7 i ) 7 i Y CTHBIN TpynInoBou
M3MEHEHHUIO CTENICHH I10- OIIpoc




‘ JIMMCpHU3alun ‘ ‘ ‘ ‘ ‘ ‘ ‘

Pa3nes 4. MakpomoJsieKyJbl M HX IIOBeeHHE B PACTBOPAX

Koudurypanuu 1 KoH- o "
uryp YCTHBIN TpyNmIoBoO

7 | ¢purypanroHHas u3ome- 16 8 - - 8 - ompoc

pHsi MAKPOMOJIEKYJIBL.

Kondopmarnmonnas B U
8 | mzomepus u koHpopma- 10 5 - - 5 _ | YoTHBIH rpynrosok

OIIpoOC
s MaKpOMOJICKYJIBI. P

MakpomoJieKyibl B pac- YcTHBIN rpynnoBoi
TBOpax. oIpoc

9

Pasznea S. [losimmepHble Te1a.

CTpyKTYypa ¥ OCHOBHBIC
10 | ¢usuyeckue cBoiicTBa 10 5 - - 5 -
HOJIMMEPHBIX TeJl.

Y CTHBIN TpyNIIOBOU
oIpoc

o VY CTHBIN I'PYIIIIOBO
CaoiicTBa aMmop(pHBIX pyn

11 12 6 - - 6 - OTIPOC, PEIICHUE

MOJIUMEPOB
3a/1a4

Paznen 6. Hanonosmmepwbl

12 CBolicTBa HaHOIIOJIMME- 14 7 i ) 7 i VYcTHBIN rpynnoBoi
poB OIpoc

13 ITonyyenue HaHOMaTe- 12 6 i ) 6 i Y CTHBIN TpynIoBOU
pHaJIoB OIpoc

14 IIpuMeHeHne HaHOIIO- 12 6 i ) 5 i Y CTHBIN TpyNIoBOU
JIMMEPOB. OIpoc

Paznen 7. IlosiuMepHbIe MaTepuaJibl U U3/1EJIUA

Y CTHBIN TpyNIoOBOU

15 | IlnacTudeckue Maccol 10 5 - - 5 -

orpoc
YCTHBIN TpynnoBOH

16 | Dmacromepsl 10 5 - - 5 - OMpOC, pELICHUE
3a1a4

17 | Hnencu 10 5 i ) 5 i Y CTHBIH rpynmnoBoi
OIIpoC

18 | BonokHa 10 5 - - 5 - ¥ CTHBIH rpynmoBOi
OIIpoC

19 | PacTBOpHI MONMMMEPOB 10 5 - - 5 - ¥ CTHBIH rpynmoBOi
OIIpoC

Bcero yacoB: 216 108 - - 108 -

4.2.2 Conep:xaHue pa3iejoB H TeM THCHUIIIHMHBI
Pazgen 1. Knaccudukanusi 1 HOMEHKJIATYPa NMOJTUMEPOB
Tema 1. Knaccuduxanus moiuMepoB B 3aBUCUMOCTU OT NMPOUCXOXKICHHSI, XUMUYECKOTO CO-
CTaBa U CTPOEHHUS OCHOBHOM LIE€NH, B 3aBUCUMOCTU OT TOINOJOIMH MAaKpoMoOJeKysl. OIHOTSKHBIE U
IBYXTSDKHBIE MakpoMoJiekyinbl. [Ipupoanbie (BoJIOKHA, KaydyK) U CHHTETUYECKHe nonumepsl. Opra-
HHUYECKHE, HIEMEHTOOPTaHUYECKUE U HEOPraHWYECKHUE MTOIMMEPHI. JINHEWHbIE, pa3BETBICHHBIE, JECT-
HUYHBIE U CIIUTHIE TIOJIUMEPHI, TEHAPUMEpPHI. | oMOnoIMMepbl, COMOIMMEpHI, 0JI0K-COMOIUMEPSI, TPH-
BUTBIE CONOJIMMEPHL. [ OMOLIEITHBIE U TETEPOLENTHBIE TOJTUMEPBI.
Tema 2. HomenknaTypa noiumepoB. buomnomumepsl, OCHOBHbIE OHOJIOTHYECKHE (DYHKIMH
0enKoB pUOOHYKIICMHOBOM U J1€30KCUPUOOHYKIEMHOBOM KHCI0T. KpaTkas XxapakTepucTHKa U 00JIacTH
IIPUMEHEHHUS BAXKHEUIINX IIPEACTABUTEIIEH Pa3IMYHBIX KJIACCOB IIOJIMMEPOB.

Pa3nen 2. CuHTe3 NOJIMMEPOB
Tema 3. [lonmumepuzanus. PagukanpHas monmumepu3anus. MexaHu3M paauKalbHOU MOJUMeE-
puzanuu. KuHeruka paaukaibHON nosnnMepusaunyd. GakTopsl, BAUSAIONINE HA KUHETHKY PaJuKallb-
HOM nmonumepu3anuu. OnpeaeneHne CKopocTu nmoauMepusamnui. OnpeneaeHne CKOPOCTH WHUIIMHPO-




BaHuA nojauMepuzanuu. Karnonnas nonumepusanus. Kunernka kaTnoHHOM nonumepusanuu. Koop-
TUHAlMOHHasg nonumepu3zanus. Llennas cononumepusanus. [Tonumepuszanus B pacTBope. AHUOHHAS
nonuMepu3zanusi. Kunernka annoHHoM nonuMepu3anv. CycrnieH3MOHHAs MOJUMEPU3ALUSI. DMYIIb-
CHOHHAs MOJIMMEPHU3ALIHSL.

Tema 4. [lonmukonnencamnus. Kunernka nommkonaeHcanuu. CrnocoObl MPOBEIEHUS MOJUKOH-
neHcauuu. MoJekyssipHas Macca ¥ MOJIEKYJISIpPHO-MAacCOBO€ paclpeiesieHUue P JIMHEHHOM MOJMKOH-
nencauuu. KuHeTnka NOJMKOHACHCAIIMU: BIUSHUE KOHIEHTPALMU MOHOMEPOB, CTEXUOMETPUU, TEM-
MepaTypel, KaTanu3aTopa, MOHO(QYHKIIMOHATIBHBIX MPUMEcel, HU3KOMOJICKYISIPHOTO MPOAYKTa peak-
MU Ha MpEeACNbHYIO CTENEeHb MOJIMKOHACHCAUU. TpexMepHas MOJIMKOHICHCALNs, €€ OCOOCHHOCTH.
CriocoOsI poBeIeHUs OJIMKOHICHCAIIMU: B pacIllaBe, pacTBOPE U Ha IpaHulle pa3aena ¢as.

Pa3znen 3. Xumuuyeckue peakuuu moJimMepoB

Tema 5. Peakiun 0e3 M3MEHEHHS CTENECHU mojmMepusanuu. [lonmMepaHanornyHbie MpeBpa-
uienusi. BuytpumMonekysspubsie npeBpamieHusi. OcOOEHHOCTH peaKUMOHHON CIOCOOHOCTH (DYHKIUO-
HAJIBHBIX TPYIII MAKPOMOJIEKYI.

[Ipumeps! UCTIOIB30BAHMS TOJMMEPAHATIOTUYHBIX MPEBPAILECHUI U BHYTPUMOJEKYISIPHBIX pe-
aKIUU JUIS TOJTYYEHHUS] HOBBIX MOJIUMEPOB.

Tema 6. Peakuuu, npuBojsiue K U3MEHEHUIO cTeNeHU noauMmepusanuu. CIimBaHHe MakKpo-
Mmouiekyn. OtBepxkaenue. binok- u npusuras cononumepusanus. O0pazoBaHuE MOIUIIEKTPOIUTHBIX
KOMIUIEKCOB. JlecTpyKuus nouMepoB. MeXaHu3M LENHOM U CIy4YalHOW JecTpykKuuu. Jlenomumepu-
3amus. TepMookucauTeNbHAS U POTOXUMHUYECKas JeCTpyKIusa. Mexanoaectpykuus. [IpuHIune! cra-
OUIM3alUY TTOJTUMEPOB.

Pa3nes 4. MakpomoJiekyJibl M UX IOBeJeHHE B PACTBOPAax

Tema 7. Kondurypanuu u kondurypamontnas nzomepust Makpomosnekynbl. Konburypauuu u
KOH(pOpPMAaLUU MaKpPOMOJICKYIL.

Tema 8. Kondopmanronnas nzomepus u KOHGoOpMAaIs MaKpOMOJIEKyYJIbl MoJenu THHeHHON
MOJIMMEPHOU 11en. Moiens cBOOOTHO-COUICHEHHOH 11enu. Mojenb 1enu co CBOOOIHBIM BpallleHUEM
MOHOMEPHBIX 3BEHbEB C COXPAHEHUEM BaJIEHTHOTO yria. Mojenb peaabHOM 1enu.

Tema 9. MakpoMOJIEKYIIBI B pacTBOPax

Pazgea S. ITosimmepHbie TeJia.

Tema 10. CTpykTypa U OCHOBHBIE (hM3MUECKHE CBOMCTBA MOJUMEPHBIX Tell. ArperaTHsie U Qa-
30BBI€ COCTOSTHUSI MOJIUMEPOB. OCOOEHHOCTH MOJICKYJISIPHOTO CTPOCHHS TMOJMMEPOB W TPUHIIUIIHI
YIIAKOBKH MaKpOMOJEKYI. AMOp(HBIE U KPUCTALTUYECKHE TTOTUMEPHI. Y CIIOBUS, HEOOXOUMBIE TSI
KPUCTAJUTH3AIMN TIOJIMMEPOB. TpHu (PU3MUECKUX COCTOSIHUS. TepMOMexaHW4YeCKue KpHUBBIE aMop (-
HBIX [TOJIMMEPOB.

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

HBI MEXaHU3M BBICOKODJACTHYECKUX Aedopmaruii. HuxHU mipeaen MOJIeKyIsIpHBIX Macc, Heo0Xo-
JUMBIX JIJIs1 IPOSIBIICHUS BBICOKOAIACTUYHOCTHU. PenakcalluOHHBIE SIBJIEHUS B MTOJIMMEPAX.
CrekiioobpaszHoe coctosiHrue. OCOOEHHOCTH MOJMMEPHBIX CTEKOJ. XPYINKOCTh MOJUMEPOB.
Bszko-tekyuee coctosiHue. Mexanusm BA3KOro TedeHusi. KpuBble TeUeHUs] OJMMEPOB. 3aBU-
CUMOCTh TEMIIEPATYPHI BSI3KOTO TEUEHUS OT MOJICKYJISIpHOW Macchl. DopMoOBaHMEe U3NIENUNA U3 TOJIU-
MEPOB B PEKUME BSI3KOTO TEUEHHUS.

Pa3znen 6. Hanonosimmepbl

Tema 12. CBoiicTBa HAaHOTIONUMEPOB. Y AeNbHBIN Bec. CTOMKOCTH K KOppo3uu. TepMo- u diek-
TPOU3OJIMPYIOLIUE CBOMCTBA.

Tema 13. [lonydyenue HaHoMaTepuanoB. HaHOTeXHOJIOTMM B MHIYyCTpUU TOAUMEpOB. CHHTE3
oNMMepoB. MexaHndeckoe aucneprupoBanue. MUKpokancyanpoBaHue nojinMepaMu. Harmpuienrne Ha
MIOJINMEPBI. 30JIb-T€JIb TEXHOJIOTHH.

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



Pasnea /. llonumepHbIe MaTepuaabl M U31CIHSA

Tema 15. [Tnactuueckue maccel. CBONCTBA, TPUMEHEHNE

Tema 16. Dnacromepsl. Kaydyku, pe3uHsl.

Tema 17. [Inenku. [IneHKn U3 NpUPOIHBIX, HCKYCCTBEHHBIX U CUHTETUYECKUX MOJIUMEPOB.
[TosyuyeHune TIEHOK U UX IPUMEHEHUE.

Tema 18. Bonokna. Xumudeckue v HaTypalibHble. XUMUYECKUE: ICKYCCTBEHHBIE U HATypallb-
ueie. CBolicTBa BOJIOKOH. Kitaccudukanmsi.

Tema 19. PactBopsl nonumepoB. Mcnosib3oBanue.

5. O6pa3oBaTebHbIE TEXHOJIOTHH

TexHonorus mporecca o0ydyeHHs MO TUCIMIUIMHE BKIOYaeT B cels cienyronie obpa3oBa-
TeJIbHbIE MEPOIPUSITHSL:

a) ayJUTOPHBIE 3aHATHUS (JIEKIIMOHHO-CEMUHApCcKas popma o0yueHus);

0) camocTosTeNnbHas paboTa aCIUPaHTOB,

B) KOHTPOJIbHBIE MEPOTIPUATHS B TIPOIecCce OOYUICHHUS U 110 €0 OKOHYAHUIO;

T) 3a4eThl B 3 1 4 cemecTpax.

AynuTOpHBIE 3aHATUS IPOBOAATCA B UHTEPAKTUBHOM (hOpME C HCIIOJIb30BAHUEM MYJIbTHUMEIHU M-
HOTro obecrieueHus: (HOyTOyK, MPOEKTOP).

B y4ueGHOM mporecce mpeaycMOTPEHO IMIMPOKOE HCIIOIb30BAaHNE aKTHBHBIX M MHTEPAKTHBHBIX
dbopM mpoBeneHUs 3aHATHI (CEMHUHAPOB B JUATIOTOBOM PEKUME, AUCKYCCUN, KOMIIBIOTEPHBIX CUMY-
Ui, pa3dopa KOHKPETHBIX CUTYallUid, TPYNIOBBIX JUCKYCCHUI) B COYETAHUU C KOHKPETHOM Hay4yHO-
UCCIIeIOBATEeNbCKON paboToii B 001acTu opranndeckoid XuMuu. OJHON U3 OCHOBHBIX aKTUBHBIX (HOpM
00y4eHHs, CBA3aHHBIX C BEJICHHEM TOTO BHJa (BUIOB) ACATEIBHOCTH, K KOTOPHIM TOTOBUTCS aCIIUPAHT
(Hay4HO-HMCCIEOBATEIbCKOM M HAay4YHO-TIEIarOTUYECKOM), SBISETCS CeMHUHap, K paboTe KOTOPOro
IIPUBJIEKAOTCS BEAYIIME HCCIEA0BATENN U CIIELUATUCTBI-IPAKTUKY, U SBJISIOIIMICS OCHOBOW KOPpPEK-
TUPOBKM WHAMBHUIYalbHBIX Y4eOHBIX IJIAHOB aclHpaHTa. B pamkax TUCHMIUIMHBI MPEAyCMOTpPEHBI
BCTPEUHU C POCCUMCKUMU U 3apyO0eKHBIMU YUEHBIMH.

[TpoBepka mproOpeTeHHBIX 3HaHUI, HABBIKOB U YMEHHUH OCYILIECTBIISETCS TOCPEICTBOM OTYE-
TOB acCMPAHTOB HAa HAYYHBIX CEMUHApPaX U MHAUBUAYAIBHBIM O0CYKIACHUEM C PYKOBOJUTEIEM.

6. YueOHO-MeTOANMYECKOE 00ecnieYeHre CAMOCTOSITeIbHON padoThl ACIIMPAHTOB.

Bunpl camocTosiTenbHON paboTHI:

B JIOMAIIHUX YCJIOBHSIX, B UHTAJILHOM 3ajie OMOIMOTEKH, Ha KOMIbIOTEpax C JOCTYIOM K 0a3zam
JTaHHBIX U pecypcam MHTepHeT, B 1a00paTopusx C JOCTYHNOM K J1abopaTopHOMY OOOpYHOBaHUIO U
npubopam.

CamocrosiTenbHasi padoTa MOJKPEIUIAeTcs y4eOHO-METOIUYECKUM U MH(OpMalMOHHBIM o0ec-
NeYEeHUEM, BKIIOYAIOIUM YUeOHUKH, YIeOHO-MEeTOANYECKHE TOCOOUs, KOHCIIEKTHI JIEKIMH, yaeOHOe U
Hay4yHOE MporpaMMHOe obecrieueHue, pecypcsl HTepHeT.

7. OuleHO4YHbIEe CPeACTBA I TeKYIIero KOHTPOJIsl yCIeBaeMOCTH, IPOMEXKYTOYHOI aTTecTaluu
10 UTOraM OCBOEHHS TUCHHUILINHBI
Ienb KOHTPOJS - MoslyueHHe MHGPOpPMALUU O pe3yiabTarax OOyueHHs U CTENEHH UX COOTBET-
CTBUS pe3yjbTaTaM OOYy4YEeHHUS.
7.1. Tekymuii KOHTPOJIb
Texymuii KOHTPOJIb yCIIEBAEMOCTH, T.€. IPOBEPKA YCBOEHHUS yueOHOro Marepuana, perysispHo
OCYILECTBIsIEMAs HA MPOTSKEHUU cemecTpa. TeKyluil KOHTPOJIb 3HaHUMN yJaluxcs OpraHu30BaH Kak
ycTHBIN rpymnmnoBoit onpoc (YI'O).
Texymas camocrosiTenbHast padoTa aclMpaHTa HallpaBlieHa Ha YriyOJeHHue U 3aKperyieHue 3Ha-
HUMW, U pa3BUTHE NIPAKTUYECKUX YMEHUN aCIIPAHTA.
7.2. IIpoMeskyTOUHAA aTTeCTALMUSA



IIpomeskyTouHas aTTecTalys OCYIIECTBIISIETCS B KOHIE CEMECTpa M 3aBEpIlacT U3ydeHUEe AMC-

LUIUTMHBI «XUMUS BBICOKOMOJIEKYJISIPHBIX COeIMHEHUI». Dopma arTecTaluy — 3a4eT.

Cnucok BONPOCOB 1Jisl IPOBeJeHUsI TEKYIEro KOHTPOJIS M YCTHOI0 OIPoca 00y4aroluXxcs:

1. TlonmmepHOE cocTOosiHHE - Kak ocobas ¢opMa CylIecTBOBaHHS BellecTBa. BaxkHeiilne cBOWCTBa
MIOJIMMEPHBIX BELIECTB.

2. CoBpeMeHHas Teopusi MAKpPOMOJIEKYIIsipHOTO cTpoeHus. [Tomumepromonorus. IlommanucnepcHOCTb.
[Tonmumepananorus. Pa3HO3BEHHOCTSD.

3. OcHOBHbIE TIOHATHUS U ompeaeneHus B xumun BMC: MoHOMEp, moMMep, OTUroMep, MakpoMOJIeKY-
J1a, SJIEMEHTapHOE 3BEHO, CTEIIEHb MOJIMMEPHU3ALMH U KOHTYpHas JuihHa Leny. CTpyKTypHbIE €1UHU-
116l IOJIMMEPOB: MAaKpOMOJIeKyIa, cermeHT Kyna.

4. Ponb ycpelIHEHHBIX XapaKTEPUCTUK IPU ONMCAHUM CTPOEHHUS U CBOWCTB nosumepos. Ilomumepro-
Mojorusi. CpeHue MOJIEKYIIIpHbIE Macchl M CTeNeHu nonumepusanuu. [lonuaucnepcHocts. Moie-
KyJIsIpHO-MaccoBble pacupeneneuus (MMP) nomumepos.

5. Cnocobbl (ppakMOHUPOBaHMUS MOJIMMEPOB: AaHAINTHYECKUE, IpenapaThBHble. HeoOXoamumocTb
(bpakImOHUPOBAHUS.

6. Ilomumepromonorus. IloaumucnepcHocTs. MoJEKyIspHO-MACCOBBIE PACHpelesieHnsi IOJIMMEpPOB
(unTerpanbHble, MU QepeHraTbHbIe, YHU- U OJIUMOIATIbHEIE).

7. Tlomumepromonorus. CpeaHue MOJNEKY/SIpHbIE MacChl M CTENEeHU noauMepusauu. CrnocoOsl ornpe-
JICJIEHUS] MOJIEKYJISIPHBIX Macc IOJIMMEPOB.

8. Konodurypanus MmakpomMosekyisl 1 KOHQUrypaunonHas uzomepus. Ctepeonzomepusi U crepeope-
T'YJISIpHbIE MaKpOMOJIEKYJIbl. OCOOEHHOCTH CBOMCTB CTEpPEOPETYIApHBIX MONUMeEpoB. CIIocoObI UX
MOJTyYEeHHUS.

9. Kondopmannonnas n3omepusi 1 KOHPOpMaLUs MaKpOMOJIEKYIbl. BHYTpUMOJIEKYIISIpHOE Bpalie-
HUE U THOKOCTh MaKpOMOJIeKyIbl. BaxkHelne KoHpopManuy NOIMMEPHBIX MOJIEKYI.

10. Crtoco0ObI OYHMCTKY M pa3AeIeHUs TOTMMEPOB. METO bl MCCIIEAOBAHUS TOJTUMEPOB.

11. Knaccudukanus noauMepoB B 3aBUCUMOCTH OT MPOMCXOXKACHUs, CrIoco0a MOIy4eHUs], XUMUYe-
CKOT'0 COCTaBa U MPOCTPAHCTBEHHOI'O CTPOEHUS 3BEHBEB U OCHOBHOM LIENH, XapaKTepa Yepe10BaHMsI
3BEHBEB, BEIMYMHBI MOJIEKYISPHOM Macchl, (a30BOro M (PU3MUYECKOTO COCTOSIHUS, OTHOIIEHHS K
TeMmIeparype.

12. Crioco6b! nomydeHus: MOJIMMEPOB U3 MOHOMEPOB: MOJIMKOHAEH AU (CTyleHyaras nojJuMepu3a-
uus), nonuMepusanus. OCHOBHBbIE pa3IUuMsl MOJUMEPHU3ALHMOHHBIX M IOJUKOHACHCALMOHHBIX
IIPOLIECCOB.

13. INonukonaeHcarus. Pa3HOBUIHOCTH MOTMKOH/ICHCAIIHH.

14. TTonmukonaeHcarusi. OCHOBHBIE CTaIUU MOJIMKOHAEHCAIUH.

15. CononukonaeHcaus. 3HadeHne TOJIUKOHIECHCAMA U HOBOE B MOJHMKOHIEHCAIIAH.

16. IMomumepuzanus. TepmoanHamuka nonumepusaiui. CrnocoObl OLEHKH TEPMOJMHAMMUYECKHX Xa-
PaKTEpUCTHUK.

17. TTonmumepHu3aliMOHHO-AETIONMMEPU3ALMHHOE paBHOBecHe. MakcuMaibHas TeMiepaTypa MoJIuMe-
puzauuu. [IpenenbHast Temneparypa NoJMMepU3alMy U €€ 3aBUCUMOCTD OT J1aBJIEHUS, KOHIIEHTpa-
i MoHoMepa. CriocoOb! OLIEHKHU MpeAeIbHON TeMIepaTyphl MOJIUMEpU3aliu.

18. Knaccugukaius noinuMepru3alioHHbIX POLIECCOB B 3aBUCMMOCTH OT MEXaHU3Ma: paJiuKajbHas,
KaTHOHHAs1, aHHOHHAsI, NOHHO-KOOpMHAIIMOHHASI.

19. PapukanpHast monmumepuzaius. CriocoObl MHHIMUPOBAHHS, dPPEKTHBHOCTh WHHUIIMAPOBAHMUSL.
CriocoObI onpesieneHnss KOHCTAaHThl CKOPOCTH MHUIIMUPOBAHUS, Y3PPEKTUBHOCTH MHULIUUPOBAHMS,
MOpSAJIKAa peaklyy M0 WHUIUATOPY. 3aBUCUMOCTh CKOPOCTH IMOJIMMEPHU3aIH, BbIX0/a U MOJIEKY-
JISIPHOM Macchl IOJUMEPA OT KOHLEHTPALUY HHUIIMATOPA.

20. PagukanpHas nmomuMmepusans. Peakimu nepenaun nenu. Tenomepusaiusi, THIIMYHBIE TEIOTSHEI,
IIPUMEHEHHE TesoMepu3ani. KOHCTaHThI mepeaayuy [eny U UX OLICHKA.

21. PagukanpHas TOJIMMEpH3anus. 3aMeJIeHHe U MHTHOUpOBaHHE, TUITMYHBIC 3aMEIUTUTEIA U WHTH-
OUTOPBI (MEXAaHU3M UX JCHCTBHS).

22. MonexkynsipHO-MacCcOBO€ pacrlpe/ielieHne Ha HadallbHOW CTaJIuM M BBICOKUX CTEICHSX 3aBEpIICH-
HOCTH PaJIMKaJIbHOM MONMUMEpU3alny («resb-3QpHeKTy, neperaya Henu Ha MoJIuMep)
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Papukanbnas cononumepusanusa. Buabl conosumepoB. YpaBHEHHUSI COCTaBa comojiuMmepa Maio-
JIptouca u daiinmana-Poccu. Tumbl comolMMepH3aluu: «HIeanbHasy, 4Yepeayromascs, OJIoK-
cononumepu3anus. Heo6xoanuMocTs CMHTE3a CONOIMMEPOB. 3HAaUEHUE COMOIMMEPU3ALIUU.
CriocoObl ompeneneHnss KOHCTAaHT CONOJUMMEpPU3AlMM: 3KCIEpUMEHTaIbHbIE (MeTonabl Maiio-
JIstonca u ®daiitnmana-Poccn), anredpandeckoe, Teoperndeckoe (Q-e cxema Andpes-Ilpaiica).
Karnonnas nonumepuzanusa. OCHOBHbIE CTaIUM KATUOHHOM MOJIMMEPU3ALINH.

KuneTnka KaTHOHHOM MOJIMMEPHU3aLUU NIPU OTILEIUICHUH KaTalu3aTopa, peaklui Iepesadu Henu
Ha MOHOMeEp, clieuMaabHbli areHT. llceBnokaTtnoHHas nonuMepusanus. BiusHue pazauyHbIX
(akTOpOB Ha CKOPOCTb MOJUMEPHU3ALMH, CTENEHb MOJMMEpPU3ALUM, PErYISIPHOCTh (CTepeopery-
JSIPHOCTB) U NOJIUAUCIIEPCHOCTD MTOJIMMEPA, MOPAIKU PEaKIHH [0 peareHTaMm.

AHnonHas nonuMepu3zanus. OCHOBHBIE CTaMM AHHOHHOW NOJIMMEPU3ALIUH.

KuneTnka aHMOHHOM ITOJIMMEPU3ALUK IIPY IIepeayde Leny Ha pacTBoputeis. [lonumepusanus no
MEXaHU3MY <OKUBBIX Liemneily. BrusHue pa3nndabix (pakTopoB Ha CKOPOCTh MOJIMMEPH3AINU, CTE-
IeHb MOJIMMEPU3ALNHU, PETYISIPHOCTh (CTEPEOPErYISIPHOCTD), MOJIUAUCIIEPCHOCTD M0JIUMEpa, I10-
PAOKU PEAKIMU 110 PEareHTaM.

HonHo-KoopAMHALMOHHAs noauMepu3anysi. IOHHO-KOOpANHAIMOHHBIE KaTalu3aTOPbl: PUMEPHI
KaTaJM3aToOpOB, OCHOBHBIE CTA/INHU, BHIBI OOPHIBA IIETIH, MEXAHU3M KaTaJln3a.

KuHeTka HMOHHO-KOOpAMHAMOHHOW —moiuMepuzauuu. OOJacTM  HOPUMEHEHHS  HOHHO-
KOOPJAMHAIIMOHHOM MOJIMMEpU3aLiH.

CriocoObl poBeIeHNs NOIMKOHICHCAUH U IOJIMMEPU3allH.

Makpomosekysbsl B pactBopax. CyliecTBEHHbIE pa3IMuMsl CBOWCTB pa30aBICHHBIX PACTBOPOB
IIOJIMMEPOB U HU3KOMOJIEKYJISIPHBIX coeuHeHn. Kputudeckue reMieparypsl paCTBOPEHUS.
I'maponuHaMuyeckre CBOMCTBa MAKpOMOJIEKYJI B PACTBOPaXx.

KoHuenTprupoBaHHble pacTBOpBI MONMMEPOB U renu. Tukcorponus. HeorpaHudueHHoOe U orpaHu-
yeHHoe HaOyxaHue. JKUIKOKPUCTANINYECKOE COCTOSIHUE KECTKOLICTTHBIX ITOJIMMEPOB.
[TomMAIEeKTPOIUTHI: TOIUKHUCIOTHI, TTOJIMOCHOBaHHS, TOIHaMpoauTsl. VOHM3allMOHHOE PaBHOBE-
CH€ B BOJHBIX pacTBOpax. ['MapoguMHaMuyeckue CBOMCTBA MOJIMAIEKTPOIUTOB. MOHOOOMEHHBIE
IIOJINMEPHBIE MaTepUaJIbI.

[TonMANeKTPONUTHI:  MONUMEP-OJIUTOMEPHBIE KOMILUIEKCHI, XUMH3M KOMIUIEKCOOOpa30oBaHUS,
YCTOMYMBOCTh KOMIUIEKCOB. DaKTOPBI, omnpeesstonme 3pPeKTUBHOCTh KOMITJIEKCOOOpa30BaHuUs
nosniuMepoB. lonmumepnsiit 3pdexT, koonepaTuBHOCTb. MeTObl N3yd4eHHs KOMIUIEKCOOOpa3oBa-
Hus. [IpakTHueckoe 3HaueHNEe KOMIUIEKCOOOpa30BaHUs (MAaTpUUHBIE PEaKIUH).

Monudukanus nonumepos: knaccudukanus. HeodxonuMocTs MoAUPHUKALIMY TOTUMEPOB.
Xumuueckass MoAu(UKalLKs TOIUMEPOB C YMEHBILICHUEM MOJIEKYJISIPHBIX MacC MOJIMMEPOB.
Xumundeckass MOJU(UKALINS [TOJIMMEPOB € YBEIMYEHUEM MOJIEKYJISIPHBIX MAcc MOJIMMEPOB.
@dusnueckas (CTPYKTypHas) MoAM(UKALUSA MOJMMEPOB: IMIAacTU(UKALUS M MIaCTU(PUKATOPHI,
HAIOJIHUTENIN, OPUEHTUPOBAHHUE, OTKUT, ApMUPOBAHUE.

Crapenue noauMMepoB. Y CHIINTENN, HHTUOUTOPHI cTapeHus. Jl0JAroBeyHOCTh MOJIMMEPHBIX MaTe-
puanioB. MexaHU3M pa3pylIeHus: HOJIUMEPOB.

CaoiicTBa amopdHbIX moaumepoB. Tpu pusnueckux coctosHus. TepMomMexaHHMUECKne KpUBBIE.
TemmnepaTypsl CTEKIOBaHUSI, XPYIKOCTH, TEKYUECTH, pa3MITr4eHUsI: PaKTOPBbI, OTPEAEISIONINE UX
BEJIMYMHBI. 3HaUeHHEe QU3NYECKUX COCTOAHUNA. OCOOEHHOCTH MEXaHUYECKUX CBOUCTB MOJIUMe-
POB, HAXOJAIIUXCS B CTEKI000pPa3HOM COCTOSHHM.

CaoiicTBa KpUCTAJUIMUECKUX MOIUMEpoB. HamMonekynsipHble CTPYKTYpPbl IOJTUMEPOB: CIIOCOOBI MX
OLIEHKH; (PaKTOpHI, OMPEAEIIAIONINe UX TPUPOTY. AHU30TPOIUS MEXaHUYECKUX CBOMCTB. Temmepa-
Typa Kpuctaun3anui. OcoOeHHOCTH MEXaHUYECKUX CBOMCTB KPUCTAUIMUECKUX MOJITUMEPOB.
®dopmoBaHue uznenuit u3 nonumepos. CamosactekyioBbiBaHre. OCHOBHBIE MPUHLIMIIBI TOJyYe-
HUSI OPUEHTHPOBAHHBIX MOJIMMEPHBIX BOJIOKOH U IMJIEHOK.

Hanononumepsl. CBolicTBa, NpUMEHEHUE.

Baxneiiimme nonuMmepusalioHHbIE MOJUMEPBI: MOJUATHIEH U €r0 COMOJIUMEPHI, MOIUIPONHIIEH,
MOJIUCTUPOJ U €r0 COMOJIIMMEPHI, MOJUOYTaJUEH U €0 COMOJIMMEPHI, MOJIUNU30IPEH, MOIUXIIOPO-
MpeH, MOJIMBUHUJIAIETAT, MOJUATUIECHOKCH, TOBHUHUXJIOPHA, MOJUBUHWIMIECHXJIOPUT, II0-
JM(MET )aKpUIIOBasi KUCIOTHI U UX 3(UPBI, NOIHALETHIICH, TTOJIUAKPHIAMII, TE(IIOH, MOJIUAKPOIIe-
UH, TOJUaKPWIOHUTPHUII, MOJIMCUIOKCAH, KAIPOH, MOJIMA30LMAHATHI, IJIACTUYECKasl Cepa, IMOJIU-
MepHBIi pochop.



46. [Tonumepsl, MoTyYeHHbIE MOAUGUKAITUEH: TTOJTUBUHUIOBBIN CITUPT, pe3UHa, Y00HUT, HUTpAT (are-
TarT, KC&HTOFeHaT) HCJUTIOJIO3bI, HCIUTYJIONA, MEIHOAMMHUAYHOC BOJIOKHO, MCPCCPU30OBAHHAA 1LCII-
JI0JI03a, MUKPOKPHUCTAITUYECKas [EJUTI0I03a, KapOOKCUMETHIIIEIUTIONI03a, XUTO3aH, YePHBIA Op-
JIOH, XJIOPUH, HOHOOOMEHHBIE CMOJIBI.

7.3. UToropas arrecranus
dopma aTTecTanu — KaHAWJIATCKUN dK3aMeH B ycTHOHM (popme. KanauaaTckuid 3K3aMeH IIpOBO-
TUTCSI IO OKOHYaHUH OOYYEHUS B aCIUPAHTYPE.
DK3aMeHaIMOHHBIN OUJIET COCTOUT U3 TPEX TEOPETUUECKUX BOIPOCOB, TEMATHKA KOTOPBIX Mpe-
CTaBJIeHA B IpOrpaMMe KaHIUAATCKOrO HK3aMEHa.

Oo0pa3ubl OK1eTOB
XuMusi BBICOKOMOJIEKYJ/ISIPHBIX COeIUHEHU I

buner 1

1. [lonuaucnepcHOCTh, MOJICKYJIIpHAas Macca, CTENeHb MOJIMMEpPU3allui, MOJICKYJISIPHO-
MacCcoOBOE€ U MOJIEKYJISIPHO-YMCIIEHHOE paclpeiesieHUe OJIUTOMEpPOB U MonumepoB. CTepeoxumus Io-
JIUMEPOB.

2. Kondurypauust u xoHopmarus Makpomosekyia. OCHOBHbIE MOJENHU MOJUMEPHBIX IEHei:
CBOOOTHOCOWICHEHHAS 1IeTh, 1T ¢ (PMKCHPOBAHHBIMU YIJIaMU. | MOKOCTH MOJIMMEPHBIX IICTICH U e
XapakTepucTHku. TepmoanHaMudeckas 1 KHHETHUECKas THOKOCTh MakpoMoJieKyil. Pasmepsl u Gpopmbl
peabHBIX LEMHBIX MOJIEKYJ U UX IKCIIEPUMEHTATILHOE OIPECIICHHE.

3. DKCIepUMEHTAJIbHBIE METO/IbI UCCIIE0BAaHUS CTPYKTYpPhl MAaKpPOMOJIEKYJ B pacTBOpe (BUCKO-
3UMETPHUsI, CBETOPACCESHUE, CEAUMEHTALINS, TBOWHOE JIYYETIPETIOMIICHHE).

buner 2

1. Kinaccuduxanusi 1 HOMEHK/IaTypa MOHOMEPOB, OJIMTOMEPOB U MoIUMepoB. OCOOEHHOCTH UX
XUMHUYECKOT0 CTpoeHHsl. CUHTETUYECKUE OPraHUYECKHUE, FIEMEHTOOPTaHUYECKUE, HEOPTaHUUYECKHUE U
IIPUPOHBIE TOJTUMEPHI.

2. BBICOKOMOIIEKYIISIDHBIE COSIMHEHUS B PacTBOpE. XapakTep B3auMOJICHCTBHS B paCTBOPAx IO-
aumepoB. TepMonrHaMuKa pacTBOPOB NOJMMEPOB. ['MIpogHAMUYECKHE CBOMCTBA MAaKpOMOJIEKYJI B
pactBope. duddy3us makpomosiekyn B pacTBope. MeToabl (hpakIIMOHUPOBAHUS MTOJMMEPOB. PacTBo-
PBI OJINANEKTPONIUTOB. [lonrMeprl Kak MaTpUIbl JUIsl TBEPABIX 2JIEKTPOIUTOB.

3. Cnexrpockomnus nomumepos: UK, MHIIBO, KP. Cnennurka MeToz0B 1 3a7a4u, peraeMble C
UX IPUMEHEHHUEM.
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1. PagukanbHas moiuMepu3amus U ee MexaHu3M. KuHeTuka pajaukaibHOM MOJUMEpPU3aAlNA U
ypaBHEHHME CKOpPOCTH MOJMMepH3alMu. VMIHTMOUTOPBI M PeryiasTopbl paAuKalbHOW MOJIMMEPH3ALMH.
Crioco0bl poBeAeHUS palKalbHON MMOJIMMEPHU3alMU: B Macce, pacTBOpe, TBEPOH ¢aze, B CyCleH3 -
AX. DOMYJIbCUOHHAs MOJIMMEPU3ALUSA U €€ OCOOCHHOCTH.

2. ®usnueckue U (Ha3oBBIE COCTOSHHS TOJIMMEPOB: CTEKIO00pa3HOE, BBHICOKOIIACTUYECKOE U
BsA3KOTeKyuee. AMOpdHBIE U KpUCTAIMUEcKue nonumepsl. @a3oBble Mepexoabl, MEXaHU3M KpUCTal-
JU3allyy U TJIaBJICHUs] KPUCTAJUIOB. BiMsiHMe CTPYKTYphl M BHEIIHUX BO3JIEHCTBUI Ha (pa3oBble mepe-
XOJB.

3. ®yopeceHTHBII aHATTN3 TIOJTMMEPOB.
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1. Cononumepu3zanusi, €€ MEXaHU3M M OCHOBHbBIE 3aKOHOMEPHOCTH. YpaBHEHHME COCTaBa COIO-
mumepa. KoHcTanThl cononuMepu3anui U ux pusmdeckuit cMbici. CBS3b CTPOSHHS MOHOMEPOB C HX
PEaKIMOHHON CIIOCOOHOCTHIO.

2. CTpyKTypa M CBOICTBa MOJMMMEPHBIX cTeKos. COBpEMEHHBIC TPEICTaBICHUSI 00 aMophHOM
COCTOSIHUHM U CTPYKTYpPE CTEKJI000pa3HbIX MonuMepoB. CTEKI0BaHUE MOIUMEPOB U METO/IbI €r0 Ompe-
neneHus. Teopun CTEKJIOBaHUA. SIBIIeHHME BBIHYXKIECHHOM 3nacTuaHOCTH. [Ipupona Gonbpmmx aedop-
Maruit u neopmanuii B 001aCTH KPUOTEHHBIX TEMIIEpaTyp.



3. DIIEKTPOHHBIN U AIEPHBIN apaMarHUTHBINA pe3oHaHChl. CyIIHOCTh METOI0B, 00JIACTH MTPUMeE-
HeHus B xumuu BMC.
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1. Monnas, KaTHOHHAsE ¥ aHUOHHAs, TOTUMepHU3alys. PeakiionHas cnocoOHOCTh MOHOMEPOB B
MOHHBIX peakuusax. Katanuszatopsl U cokaTanu3aropbl. MexanusMmel mnporecca. CKOpoCTh MPOIIECCOB
KaTHOHHOW M aHWOHHOM MOJMMEpHU3alliy, BIMSHUAE CPEIbl U TEMIIEPATyphl Ha KHHETUKY M MOJUANC-
MEPCHOCTH 00pa3yroluxcs nonuMepoB. [Ipumepbl 00pa3oBaHus «KUBBIX)» MOJMMEPHBIX LENei.

2. OCHOBHBIE CBOMCTBA BBICOKO3IACTUYECKOTO COCTOSIHUSA MOJIMMEpOB. CeTouHasi Teopusi BHICO-
KOaJacTUYHOCTU. OCHOBHOE ypaBHEHUE KMHETUYECKOW TEOPUU BBICOKOIJIACTUYHOCTU. TepMOAMHAMU-
Ka nedopmanuu >mactoMepoB. Kpucramau3zamnus 3macToMepoB 1pu aedopmanui.

3. Temno¢pusndyeckne MeTonbl, AUIATOMETpHS, U PEepeHINATbHBIA TEPMUYECKUNA aHAIN3, Ka-
JIOPUMETPUYECKUE METOIbI UCCIIEIOBAHUS MTOJIHUMEPOB.
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1. MoHHO-KOOpIMHALIMOHHASL TIoNUMepH3alust u ee ocobenHoctu. Karammszaroper Lurnepa-
Harra. MloHHO-KOOpIMHALIMOHHAS MOJIMMEpH3allls Ha JUTHUEBBIX KaTaau3aTopax. MeTayuloneHOBBIN
KaTajau3, MEXaHW3M U KMHETHKa peakuuil. CtepeoperyisipHble MOJIMMEPBl U YCIOBUS UX MOJTYYEHHUS.
Mexanu3m crepeocnenupuueckoi moJIuMepu3aim.

2. Bsi3KOTeKy4Yee COCTOSTHIE U OCHOBBI PEOJIOTHH TOJITMMEPOB.

3. Macc-cniektpomerpusi. CylHOCTh METOJa, IPUMEHEHUE MPH UCCIEIOBAaHUU CTPYKTYpPHI I10O-
JMMEpPOB.
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1. IMonunpucoenunenue. Mexanusm oOpa3oBaHUs MOJUYPETAHOB, MOTUKAPOAMHUIOB U STTOKCH/I-
HBIX HOJII/IMCpOB.

2. OCHOBHBIE THIIBI KPUCTAJUIMYECKUX CTPYKTYP MAaKpOMOJIEKYJ. YTaKOBKa IEMHBIX MOJIEKYH B
Kpuctayax. Mop¢hosorus KpUCTALITHYSCKHUX TTOJTHMMEPOB.

3. PeHTreHoCTpyKTypHBI aHamu3 MoIuMepoB. M3ydeHne pa3MepoB U OpHUEHTAIUH YIIOPSII0YEH-
HBIX 00JacTel KpUCTAIUIMUECKUX MOJIUMEPOB.
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1. IlonukoHAEHCallMsA: paBHOBECHAs U HEPAaBHOBECHAs. THIIbI XUMUYECKHX pPEaKIHUi MOTUKOH-
neHcanuu. OyHKIIMOHAIBHOCTh MOHOMEPOB, OJIMTOMEPOB U €€ 3HaueHue. PeakimonHas cnocoOHOCTh
(YHKITMOHATBHBIX TPYIIIL.

2. KuaKoKpHCTAUIMYECKOE COCTOSTHUE TIOJTUMEPOB. BIIMKHUHN M TabHUIA TTOPSIOK. THIIBI CHM-
MeTpun. Me3zomopdusie coctosiHus. O0IacTi MPUMEHEHUS KUAKOKPUCTATITNYECKUX MTOJIMMEPOB.

3. [IpuMeHEeHnEe ONTHYECKOM U AIEKTPOHHOW MUKPOCKOITUY B U3YUECHUHU CTPYKTYPHI TOJIMMEPOB.
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1. CuHTe3 MOHOMEPOB U MOJIMCONPSKEHHBIX MOJIMMEPOB HA UX OCHOBE, XUMHUECKOE CTPOEHHUE,
MOJIEKYJIIpHAsl U HaAMOJIEKYJISIpHAsl CTPYKTYpa TUIUYHBIX MOJUCONPSKEHHBIX IMOJIMMEPOB: MOJIMAIle-
TUJIEHA, TIOJIUIUAIETUICHOB, MOJIMAaHWINHOB, MOJU(EHUICHBUHUIIEHOB, MOJUTHO(EHOB, MOHATHE 00
UX DJIEKTPOHHOW CTPYKTYPE.

2. OpueHTHPOBAHHOE COCTOSIHUE MOIUMEPOB. OCOOEHHOCTH OPHUEHTUPOBAHHOIO COCTOSTHHS IO-
aumepoB. CTpoeHHe U CBOWCTBA OPHUEHTHPOBAHHBIX MOJMMEPOB. CTpyKTypHble Mojaenu. OCHOBHBIE
METObI OPUECHTALINH IIOJUMEPOB U METO/bI OLIEHKH.

3. ®U3UKO-MEeXaHNYECKUE METOMIBI M TEPMOMEXaHNYECKUI METO/I HCCIIEIOBAHUS CTPYKTYPHI T10-
JIUMEPOB.
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1. OcHOBHBIE MPU3HAKKN PA3BETBIECHHBIX MOJIMMEPOB M METOJbI CUHTE3a, UX KOH(pUrypamus (Ha
YPOBHSX 3B€HA, IIeNH, IPUCOCTUHEHUS 3BEHbEB, IPUCOETUHEHNS OJIOKOB) U KoH(popMmanus. PakTopsl,
omnpenensAoonme KoHdopMaroHHble nepexoabl. CTpykTypHas MoOAU(HKAIMs M HaIMOJEKYJIsIpHas
cTpykTypa. CBEepXpa3BeTBICHHbIC OJUMEPHI U ICHAPUMEPHI, UX CHHTE3 K OCOOCHHOCTU CTPOCHUSI.



2. PenakcalinoHHbIE SIBJICHUS B MTOJIMMEPAX.

3. Hepaspymaromue metoasl uccnenoBanus [IKM.
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1. Cuutbie nosuMepsl. DOPMHUPOBAHUE TPEXMEPHBIX CTPYKTYp B MPOLIECCE CUHTE3a U XUMUYeE-
CKUX MpeBpalleHuil B Makpomosekynax. CHIMTbe KeCTKOLCMHbIE W AIacTU4HbIe monuMepsl. [lapa-
MeTphl ceTOK. OCHOBHBIE 3aBUCUMOCTH MEXY CTPYKTYPHBIMH XapaKTEpUCTUKAMU MPOCTPAHCTBEHHO
CIIUTHIX nonuMepoB. OOpazoBaHUE MPOCTPAHCTBEHHBIX CTPYKTYp B AJIacTOMEpax M UX JWHAMUKA.
Bunsl crimBaronmx areHToOB U OCOOCHHOCTH CTPOCHHUS CETOK. BIMsHUE THITA OMEPEYHBIX CBA3CH Ha
MEXaHMYECKHEe CBOMCTBA CUIMTHIX 3JIACTOMEPOB.

2. Ou3uKo-MeXaHU4eCKue CcBOMcTBa moiaumepoB. Jlepopmannonnsie cBoicTBa. Hampsbkenue,
nedopmanus u ynpyrocTs.

3. DnekTpodu3nyeckre MEeTOo bl UCCAEA0BaHMUs CBOMCTB mommmepoB u [TKM.
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1. IlpupoHbIe TOTUMEPHI U UX PA3HOBUIHOCTH, METOJBI BBIICICHUS U3 MPUPOJIHOTO CHIPhS H
uaeHTudukanum, Meroasl Monudukanuu. Lemnono3a, XUTHH, XUTO3aH U UX MpousBoaHbIe. [Ipume-
HEHUE MPUPOTHBIX ITOJTMMEPOB.

2. DnexTpuYecKue, ONTHYECKUE U MarHUTHbIE cBoiicTBa nonumepoB u [IKM. Jlunelinsie u He-
TUHEHBIE Y3QPEKTH B MOJIMMEPaxX U MOJTUMEPHBIX KOMIIO3UTAX.

3. TpaHcriopTHBIE METOMBI AJIs1 UcclieoBaHus monuMepoB. OOpallleHHas U Tellb-IIPOHUKAOIIAs
xpomatorpadus.
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1. Xummnueckass Moaudukanus moauMepoB. PeakimoHHas CcHoCOOHOCTh (PYHKIIMOHAIBHBIX
TPy MakKpOMOJICKYJ W HU3KOMOJICKYJSIDHBIX COeOUHEHHMH. D(H(EKThl menu M COCeTHEH TPYIIIbI,
KOH(UTYpaloHHbIe 1 KOH(POpMaIoHHbIe 3 eKTrl. Peakiiuu 3aMelienusi, peakliuu CTpyKTypUpoBa-
HUS TIOJIMMEPOB. MeXMOJIEKYIISIpHbIE PeaKIud U 00pa30BaHUE TPEXMEPHBIX CeTOK. Peakiuu mpuco-
€AMHEHUS, OTILEIIJICHUS U U30MEpHU3alIiH.

2. OnTUvecKre CBOMCTBA MOJUMEPOB: KOA(D(DHUIIMEHT CBETONMPOITYCKAHUS, CIICKTPATLHBIA KO3 (-
(bUIUEHT TPOMyCKaHMsl, CBETOCTOMKOCTh, CBETOpAcCCesHUE, TTOKa3aTeNlb MPEIOMIICHHUS] U ONTHYECKUN
KO2(DPUIIMEHT HANTPSHKEHUS U ONITUYECKasi HETEPMOCTONKOCTb.

3. [Monsporpadust 1 Apyrue MMEeKTPOXUMUYECKUE METOIbI U3YUEHHS CTPYKTYPhI BBICOKOMOJIEKY-
JISIPHBIX BEIIECTB.
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1. Knaccuduxkarus moiuMepHbIX KOMIIO3UITMOHHBIX MaT€pUAIOB U TTOJTUMEPHBIX HAHOKOMITO3H-
TOB. MeTOo1bI MOTYYEHHS TOJTMMEPHBIX KOMITO3UIIMOHHBIX MaTepruanoB. HAaHOKOMITO3HUTHI.

2. Hanoxommosutel. HanoaHUTENU ¢ HAHOMETPOBBIM Pa3MEPOBBIM pazMepoM yacTuil. CTpyKTy-
pa 1 CBOMCTBAa HAHOKOMITO3UTOB. HaHOKOMITIO3UTHI ¢ HOBBIMU ONTHYECKUMHU, 3JIEKTPOHHBIMH, MAarHUT-
HBIMH, DJIEKTPUUECKUMHU U IPYTUMH (YHKIUSMU C IPUMEHEHHUEM YTIEPOAHBIX HAaHOTPYOOK, (yruie-
PEHOB, METAJVIOB M OKCHJIOB METAJLJIOB.

3. DNEKTPOHHBIN U SIACPHBIN MapaMarHUTHBIA pe30HaHChl. CyIIHOCTh METOAOB, 00JIACTH MpUMe-
HeHus B xumuu BMC.
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1. lecTpykuusi MOJMMEPOB U KOMITO3UITMOHHBIX MaTepuanoB. Bropuunas nmepepaboTka moaume-
poB u IIKM, oCHOBHBIE TEHAEHIIUA U COBPEMEHHOE COCTOSIHHE.

2. [lonstue o mpumenenuu monuMepoB U [IKM B (QyHKIMOHATBHBIX M HMHTEIEKTYaIbHBIX
(smart) ctpykTypax. TepMo- u pOTOXpOMHBIE, XUMOTPOHHBIC, TECH30UYBCTBUTEIBHBIC U ApP. MaTepHa-
JIbI JUISI UHTEJUIEKTYaIbHBIX CTPYKTYP.

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



Kputepun onieHuBaHNs 0TBETAa ACMMPAHTA B X0/le FTOCY/IaPCTBEHHOI0 IK3aMeHa

Munumym 3 Bompoca Ounera (13 3) uMeror monHbsle oTBeThl. Conep-
’KaHHE OTBETOB CBUJIETEIBHCTBYET 00 OTIMYHBIX 3HAHHMAX BBITYCKHHMKA

«OTINYHO»
U O €ro yMEHUHU pemarh npodhecCHOHATbHBIC 33aud, COOTBETCTBYIO-
e ero Oyaymiei KBaau(puKaIuu.
MunumyMm 2 Bompoca Owmera (u3 3) UMErOT monHble oTBeThl. Comep-
’KaHH€ OTBETOB CBUJIETEIBCTBYET O XOPOIIUX 3HAHUAX BBITYCKHUKA U O
«Xopo1o»

ero yMEHHH pemiath Mpo(ecCHOHAIBHBIC 3a/la4M, COOTBETCTBYIOIIUE
ero Oynyiien KBaauduKauu

«y[[OBJIeTBOPI/ITeJII)HO» ACTCIILCTBYECT O HCAOCTATOYHBIX, HO YHOBJICTBOPUTCIIBHBIX 3HAHUAX

MunumyMm 1 Bompoc Omitera (M3 3) UMEeT MOJIHBIM U NMPaBUIILHBIN OT-
BET, 2 BOIIPOCA PACKPHITHI HE MOITHOCThIO. Cojiep:KaHne OTBETOB CBHU-

BBIITYCKHHKA 1 O €0 OrpaHM4YCHHOM YMCHHU PCIIATh Hqu)CCCHOHaJIB-
HBIC 3a1a4H.

«HCy,Z[OBJ'ICTBOpI/ITeJ'ILHO» TOB CBHACTCIIbLCTBYCT 00 OTCYTCTBHUU 3HAHHUH BBIITYCKHHUKA 1 O €TI0 HC-

Tpu Bompoca 6uneta (U3 Tpex) He umeroT orBeta. CojepkaHue OTBe-

YMEHUH pemiaTh npodeccuoHaNbHbIe 3a1a49u.

10.

8. YueOHOo-MeTOoaMYecKoe M HH(POPMALMOHHOE 00ecnieueHrne Y4eOHOH M CHMILIHHBI
OcHoBHasi iMTEepaTypa

Knenun, B. U. Beicokomonekynsapusie coenunenus / B. . Knenun, . B. ®enycenko. — M.:
Jlanb, 2013. - 512 c.
Peyros, O. A. Oprannyeckas xumusi: B 4-x 1. T. 1 / O. A. Peytos, A. JI. Kypu, K. I1. Byrun —
M.: bunowm. JlaGoparopus 3Hanui, 2014. — 567 c.
PeytoB, O. A. Oprannueckas xumusi: B 4-x 1. T. 2/ O. A. Peyros, A. JI. Kypu, K. II. Bytun —
M.: bunowm. JIaboparopus 3Hanumi, 2014. — 623 c.
PeytoB, O. A. Oprannueckas xumusi: B 4-x 1. T. 3/ O. A. Peyros, A. JI. Kypu, K. II. Bytun —
M.: bunom. JIaGoparopus 3Hanui, 2014. — 544 c.
PeytoB, O. A. Oprannueckas xumusi: B 4-x 1. T. 4 / O. A. Peyros, A. JI. Kypu, K. II. Bytun —
M.: bunom. JIaboparopus 3Hanumi, 2014. — 726 c.
Cwmur, B. A. OCHOBBI COBpEMEHHOTO OPraHUYECKOro cuHTe3a. YuebHoe nocodbue / B. A. Cmur,
A. J1. Iuneman. — M.: bunowm. Jlabopatopus 3nanuii, 2014. — 750 c.
Tpasenb, B. @. Oprannueckas xumusi: yueOHoe mocodue s By3oB: B 3-ex 1. T. 1 / B. @.
Tpasens. — M.: bunom. JlaGoparopus 3nanuii, 2014. — 368 c.
Tpasenn, B. @. Opranmueckas xumusi: yaeOHOoe mocodue ais By30B: B 3-ex 1. T. 2 / B. @.
Tpasens. — M.: bunom. JlaGoparopus 3Hanuii, 2014. — 517 c.
Tpasenb, B. @. Opranuueckas xumus: yueOHoe mocobue ans By3oB: B 3-ex 1. T. 3 / B. @.
Tpasens. — M.: bunom. JlaGoparopus 3nanmii, 2014. — 388 c.
OnpmenOpoiix, K. Merannoopranudeckas xumus / K. DnpmenOpoiix. — M.: bunom. JlaGopa-
Topus 3HaHuH, 2014. — 750 c.

JdonmosHuTEILHAS JIUTEPATYpPa
Adanacees, b. H. ®usnueckas xumus / b. H. Adanacsees, 0. I1. Axynosa. — M.: Jlans, 2012.
—464 c.
I'oncansec, K. Hanoctpyktyps!l B Onomenuuune / K. 'oncansec, K. Xans6epmrant, K. Jlopen-
cuH, JI. Haup — M.: Bunowm. JTabopartopus 3nanuii, 2013. — 520 c.
I'opuikos, B. . OcHoBbl ¢pusnueckoit xumuu / B. U. T'opmikos, . A. Ky3nenos. — M.: bunom.
Jlabopatopus 3Hanui, 2014. — 407 c.
XKayen, XK. buomeramnooprannueckass xumus / XK. XKayen. - M.: bunom. JlabopaTopus 3Ha-
Huit, 2015. — 496 c.



5. HWnmen, 3. OcHOBBI oprannueckoi crepeoxumuu / 3. Unuen. — M.: bunom. Jlabopatopus 3Ha-
Huit, 2014. — 703 c.
6. Kosanenko, JI. B. buoxumuyeckue OCHOBbI XUMHH OMOJIOTHYECKA aKTUBHBIX BEIIECTB: yueO-
Hoe noco6ue / JI. B. KoBanenko. - M.: bunom. Jlaboparopus 3uanuii, 2014 — 229 c.
7. Jlay, A. K. Hano- u 6moxomno3utsl / A. K. Jlay, ®. Xyceiin, X. Jlapau. — M.: bunom. Jlabopa-
Topus 3Hanui, 2015. — 392 c.
8. Pepkonkos, JI. 1. Hanomarepuansl: yaueoHnoe nocodue / JI. Y. Peokonkos, B. B. B. JI€suna, D.
JI. A3unzurypu. - M.: bunom. Jlabopatopus 3nanuii, 2014. — 365 c.
9. CubBepcreiin, P. CrnektpoMerpuyeckas WACHTH(UKAIMSA OPraHUYECKUX coeauHeHui / P.
CunbBepcreiin, @. Beocrep, [. Kumi. — M.: bunom. Jlabopartopus 3nanuii, 2014. — 557 c.
10. Conpnarenkos, A. T. IlecTUIMIBI U PEryIsATOPBI POCTA: MPUKIIAJAHAS OpraHunyecKas Xumus / A.
T. Conparenkos, H. M. Komsinuna, A. Jle Tyan. — M.: bunowm. Jlaboparopust 3Hanui, 2014, —
223 c.
11. Crapoctun, B. B. Matepuanbl 1 MeTObI HAHOTEXHOJIOTHH: yueOHOoe rmocodue / B. B. Crapo-
ctuH. — M.: bunom. Jlaboparopus 3nanuii, 2014. — 431 c.
12. XensBuHkens, Jl. Cucremaruyeckass HOMEHKJIATypa OpraHu4eckux coeaunenuit / JI. XenbBuH-
kenb. — M.: bunowm. Jlaboparopus 3nanwmii, 2014, — 232 c.
13. Yepnona, C. B. ®apmanepruueckas xumus: yueOHuK 1 By30B / C. B. Uepnosa; non pen. I
B. Pamenckoii. — M.: bunom. JlaGopaTtopus 3nanuii, 2015. — 472 c.
14. IOpoBckas, M. A. Xumus apoMaTHUYECKHX TeTepOIUKINYecKux coenunenuit / M. A. FOpos-
ckas. — M.: bunowm. Jlabopatopus 3nanuii, 2015. — 208 c.
HNurepHer-pecypcsl
JIoCTyn K 9JIEKTPOHHBIM Hay4YHbIM HH(GOPMAIMOHHBIM pPECcypcaM OCYIIECTBISIETCS depe3
cepBep LlenTpanbHoii HaydHO 6MOIMOTEKH MPKYTCKOr0 HAy4HOTO IIEHTpA:!
1. http://pubs.acs.org/ - XKypuanst American Chemical Society (APS), American Physical Society
(APS)
http://www.sciencemag.org/ - American Association for the Advancement of Science (AAAS)
http://www.nature.com/ — XXypuan Nature
http://www.tandfonline.com/ - )Xypuaisr uznatenscra Taylor&Francis
http://www.sciencedirect.com/ — XXypnas! uznarenscrsa Elsevier — Freedom Collection
http://link.springer.com/ - KypHains! u3nateabcTBa Springer
http://www.springerprotocols.com/ - XKypuansl uzgarenscrsa Springer Journals u SpringerProto-
cols
8. http://www.interscience.wiley.com - XXypnast uzgarenscrea Wiley
9. http://apps.webofknowledge.com/ -ba3a nannsix Web of Science
10. http://www.scopus.com/ - ba3a nanueix SCOPUS

NO AWM

9. MaTepnanbHO-TeXHH4YECKOe o0ecneyeHrne y4eOHOH TUCHUIINHBI
Jly1g ocBOEHMS TPOrpaMMbl OOyUY€HUS U JUIsl BBIMOJIHEHUS] HAYYHO-HCCIIE0BATENbCKUX paboT 1o
TeMe JUCCepTaluu KaKJOMY acCIHpaHTY MPeloCTaBIeHO MHIUBHAyaIbHOE pabodyee MecTo, 000py1o-
BaHHOE MPUTOYHO-BBITSKHOW BEHTWIAIIMEN, BOJIOIIPOBOJOM, BOJOOTBEICHHEM, BO3AYX0OBOJOM. ACIH-
PaHThI UMEIOT BO3MOXHOCTh UCIOJIb30BaTh MaTepUAIbHO-TEXHUYECKHE CPEICTBA JabopaTopHii, B KO-
TOPBIX BBIMOJIHAIOT KBaJ'II/ICbHKaHHOHHI)Ie U JUCCEPTALITMOHHBIC pa6OTBI (OpFTeXHI/IKa, PCAKTUBEI, pac-

XOJIHBIE MaTEpHAIbI, TabopaTopHas nocyaa, I3MEPUTEIIbHOE 000pyI0BaHNE).

OcHOBY MaTepHalbHO-TEXHUYECKOM 0a3bl MHCTUTYTa COCTABISIOT JBA LU(POBBIX MYIbTUSICD-
HbIX Dypre-criekTpomerpa SIMP (DPX 400 u AVANCE 400), pentreHoBckuit qudpaxromerp Bruker
D8 ADVANCE, pentrenosckuii mudpakromerp D2 PHASER, undpakpacusiii @ypbe-crieKTpoMeTp
Vertex 70 ¢ Paman npucraBkoit, nundpakpacusiii ®@ypre-cnektpomerp Excalibar HE 3100 Varian,
mukpoananuzatop Flash EA 1112 CHN-O/MAS 200, mukpoananuzatop Termo Flash EA 2000
CHNS, DOIIP-cniektpomerp ELEXSYS E580, ycraHOBKa HaHOCEKYHIHOTO HMMITYJIBCHOTO (hOTOJM3A,
xpomaromacc-criektpomerp QP-5050A, xpomartomacc-cnektpomerp Agilent 5975 ¢ xumudeckoi
nonusanueit, Tanaemuslii TOF/TOF macc-cnextpomerp Ultra Flex, snextponnsiii Mmukpockon TM
3000 Hitachi, cnekrpodayopumerp FLPS920 Edinburg Instruments, Y®/BUJ-cniekTpomerp
LAMBDA 35 u nusabkoMerp.
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JIns mpoBeneHHs KBAHTOBO-XMMHUYECKMX pAcYeTOB HMEETCSl BBIUHCIUTEIBbHBIA KIIacTep
39I'u/112I'6/14T6 u neo6xoaumoe nporpammuoe odecneuenue (GAUSSIAN, GAMESS, DALTON u
DIRAC).

ABTOpP-COCTaBUTEINb paboueii MporpaMMbl TUCIMIUIMHGL: K.X.H. [To3gaskoB A. C.



