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

PABOYASA ITPOTPAMMA PACCMOTPEHA M ONOBPEHA Ha 3acemanumn Y4eHOro coBera
NpUX CO PAH npotokon Ne 4 ot 24 mas 2016 r.

o AL
3aB. acCIUPaHTYPOM K.X.H. Tovne tf - T.H. Komaposa
1. Heau u 3a1a4n y4eOHOH TUCHHUILIMHBI

PaccmarpuBaemasi qUCHMIUIMHA SBIsETCS (PAKyJbTaTUBHOM B MOJATOTOBKE acIHUPaHTOB, 00ydYa-
romuxcs 1o npoduitto 02.00.03 Oprannueckast XUMHSL.

Kypc «BblcokOMONEKyYIIpHBIE COEIUHEHUS» 3HAKOMHUT acClHHUPAHTOB C OCHOBAMM HAYKH O
MOJIUMEPAx U JaeT MPEICTaBICHUs O €€ BAKHEHIINX MPAKTHUECKUX IPUIIOKEHUSIX, KOTOpble HE0O-
XOJIMMBI Ka)kKJIOMy COBPEMEHHOMY XHMMHKY, HE3aBUCHMO OT €ro IMOCIEAYIoLEeH Y3KOi crennainsza-
LUH.

Henbro n3yyeHus: AMCUUILINHBI SBIISETCSA MpUOOpeTeHne (QyHIaMEHTalIbHbIX 3HAHUN U IPAKTHU-
YECKUX HAaBBIKOB, HEOOXOIUMBIX Uil MPO(PECcCHOHATbHON HayuyHO-UCCIIEI0BATEIbCKOW, NHHOBAIIMOH-
HOM 1 00pa30BaTEIbHON JEATEILHOCTH B 00JaCTH XMMUHU BBICOKOMOJIEKYJISIPHBIX COETUHEHUI; (OopMU-
poBaHue o0oO0maroei TeopeTHuecKkoi 0a3bl A n3yuyeHus: (yHJaMEHTAIbHBIX OCHOB XMMHUHU BBICOKO-
MOJIEKYJISIPHBIX COEIMHEHUI 1 BO3MOXHOCTH UX MCIOJb30BAaHUS HA IPAKTUKE.

3agauu:

e (opmupoBaHUE Y 00yJArOMNXCS COBPEMEHHBIX MPEICTABICHUI O XUMHUH BBICOKOMOJICKYIISIPHBIX

COEIMHEHUH, €€ POJIM U 3HAYMMOCTH B COIIOCTABIIEHUH C IPYTUMHU XUMUYECKUMU HayKaMUu;

® OCBOCHME HaBBIKOB TEOPETUYECKOI'0 aHaIM3a PE3yJbTaTOB HKCIEPUMEHTATIbHBIX HCCIIEI0BaHUN
B 00JIaCTH XUMUU;

® OCBOEHHE METOJIOB IJIAHUPOBAHUS HKCIIEPUMEHTA U 00paOOTKN COOCTBEHHBIX HCCIIEI0BAaHUM;

e o0yuyeHHE YMEHHUIO CHCTEMATHU3UPOBATh M 00001aTh pe3yabTaThl COOCTBEHHBIX MCCIIEIOBAHU B

COIIOCTABJICHUHU C U3BECTHBIMU JIUTEPATYPHBIMU JaHHBIMU;

e oOyueHHe YMEHHIO O0(OPMIISATh Pe3ylbTaThl COOCTBEHHBIX MCCIIEAOBAaHUM B BUAE MyONMKaLUH,

OTYETOB, JOKJIAJOB.

2. MecTto aucuuiinHel B ctpykrype OOIT

2.1. Vuebnas mucuumumaa b51.B./1B.2.1 BeicokoMoneKynspHble COeTUHEHNS BXOAUT B BapHa-
TUBHYIO YaCTh MEXIUCLIUIUIMHAPHOTO NpodeccroHanbHoro Moxyist OOIL.

2.2. JlanHas mporpaMMa CTPOUTCSI Ha TPEEMCTBEHHOCTH MPOTPaMM B CHCTEME BBICIIETO 00pa-
30BaHMs U mpegHasHauyeHa /uis acnupantoB UpMX CO PAH, npomenmux o0ydyeHue mo nporpaMme
MOATOTOBKM MAarucTpPoB M CIEUUATNCTOB, MPOCIYIIABIINX COOTBETCTBYIOIINE KYPChl M UMEIOIIUX IO
HUM TIOJIOKUTENbHBIE OLlEHKH. OHAa OCHOBBIBAE€TCS Ha IMOJIOKEHUSAX, OTPAKEHHBIX B Y4E€OHBIX MpO-
rpaMMax yKa3aHHBIX ypoBHeH. 11 OCBOEHMsI NUCLUIUIMHBI «BBICOKOMOJIEKYIISIPHBIE COEIUHEHUS»
TpeOyIOTCSl 3HAHUS U YMEHUs, MPUOOPETEHHbIE 00YYAIOIIUMUCS B PE3y/IbTaTe OCBOCHHUS Psijia IUCIHU-
IUTVH (pa3AenoB IUCLHUILIMH), TAKUX KaK:

—OCHOBBI CHHTE3a 1 XUMUU MOHOMEDPOB,

—®U3UKO-XUMHUYECKNE METO/bl HCCIIEIOBAaHUS BBHICOKOMOJIEKYJISIPHBIX COECIUHEHUM M IOJIM-
MEPHBIX KOMITO3UIIMOHHBIX MaTEPHUAJIOB,

—MexaHnU3Mbl XUMHUYECKUX PEAKLIUH,

—TeopeTnueckre OCHOBBI OPraHUYECKOTO CUHTE3A,

—Oprannyeckast XMUMHs,

— XHUMHUS JIEMEHTOOPTaHNYECKUX COETMHEHMI,

—OCHOBBI CTEPEOXUMHUHU

2.3. IucuumuinHa «BbICOKOMOJIEKYIISIPHBIE COEAMHEHU» HEOOX01MMa IIPU MOATOTOBKE K claue
KaHMJIaTCKOT'0 AK3aMEHAa U BBHITIOJHEHUN HAYYHO-KBATM(UKAIIMOHHON pabOTHl acTIMpaHTa.



3. TpeboBaHus K pe3yJibTaTaM OCBOEHMSI JUCHUNIMHBI

Hpouecc HU3YUCHUS OTUCHHUILTAHBL «Xumus BBICOKOMOJICKYJISIPHBIX COCIIHHCHPI?I» HaIllpaBJICH Ha

(hopMHUpPOBaHKE DJIEMEHTOB CICIYIONINX KoMIeTeHIni B cooTBeTcTBUU ¢ OOII mo HampaBiIeHHIO 110 1-
rotoBku 04.06.01 Xumuueckue HayKu:

HPOd)eCCMOHaJleble Komnemenuuu .

> BJIaACHUC 0a30BBIMH MNpEACTABJICHUAMU O TCOPCTHUYCCKUX OCHOBAX OpFaHH‘ICCKOﬁ XHUMHH,

MEXaHHM3MaX OPraHMYEeCKUX peakiuii, crepeoxumuu, xumun (I1K-3);

ITo oxoHUaHUH N3YUCHUA NUCHUIIJIMHBI aCIIUPAHTBI JOJIKHBI 6y,[[yT:3Hamb.'

METO/BI MOJIy4eHHs], XUMUYECKHE CBOMCTBA U MPAKTUYECKOE UCIOIb30BaHUE OCHOBHBIX KJlac-
COB BBICOKOMOJIEKYJISIPHBIX COEIMHEHU;

TUIIOBBIE METO/IbI CUHTE3a IIOJUMEPOB, UCIOIb3YEMbIE PEAr€HTHI U 000PYJOBaHMUE;

MEXAHU3Mbl OCHOBHBIX IMOJIMMEPU3ALMOHHBIX IPOLECCOB, OIXO0/IbI U METOABI U3YUEHUS MEXa-
HU3MOB,

BJIMSIHUE CTPOEHUS Ha PEAKLIMOHHYIO CIOCOOHOCTh BEICOKOMOJIEKYJIIPHBIX COECMHEHUH;
(U3UKO-XMMHUYECKHE METO/Ibl UCCIIEOBAHMsI CTPOCHMS BHICOKOMOJIEKYIISIPHBIX COSIMHEHUNH U
HOJMMEPHU3ALMOHHBIX [TPOLIECCOB;

COBPEMEHHYIO NEPUOINUECKYIO TUTEPaTypy (KypHaJIbl) U 3JIEKTPOHHBIE 0a3bl JaHHBIX B 00J1a-
CTH XUMHUH BBICOKOMOJIEKYJISIPHBIX COEIMHEHUI U METOJ0OB MTOMCKA CBOMCTB M MOJIy4EHUS MO-
JMMEPOB;

POJIb M MECTO XMMHH BBICOKOMOJICKYJISIPHBIX COCAMHEHUH B cHcTeMe (yHIaMEHTAIBHBIX XH-
MHUYECKUX HAyK U IPOU3BOJICTBE COBPEMEHHOIN MHHOBALIMOHHOM MTPOAYKLIUU

Ymemes:

BBIOMpATh METOIbl U PEAreHThl CHHTE3a MOHOMEPOB H ITOJIMMEPOB;

IUIAHUPOBATh IMOJIMMEPHU3AIMOHHBIN MPOIIEeCC;

MIPOBOJIUTH PA3JICIICHUE CMECEH IMOJIyYCHHBIX BBICOKOMOJICKYIISIPHBIX COCIWHEHH W WJICHTH-
(UKALHMIO COCTaBa U CTPOCHUS C IMTOMOIIBI0 XUMHUUECKHUX U (DU3UKO-XUMHUYECKHUX METO/I0B aHa-
JIn3a;

OCYIIECTBIISATh MOMCK METOJIOB TOJYYCHHUS M CBOWCTB BBICOKOMOJICKYJISIPHBIX COCAMHEHUH C
WCTIOJIb30BAHUEM COBPEMEHHBIX 0a3 TaHHBIX U MTOMCKOBBIX CHCTEM;

Hmemv onvim:

ITaHUPOBAHUS U ITPOBCACHUSA CUHTE3a BBICOKOMOJICKYIISIPHBIX COCﬂHHCHHﬁ;

OYHCTKHU IMOJIUMCPOB U I/I,Z[CHTI/Iq)I/IKaI_II/II/I HUX CTPOCHUA C UCIIOJIb30BAHUEM XUMHUUYCCKUX U (1)I/I3I/I—
KO-XUMHWYECCKHUX METOJ0B,

MOZACIINPOBAHUSA CBOICTB BEIIECTB U nmapamMeTpoOB peaKI_[I/Iﬁ C HCIIOJIb30BaAHUEM KBAHTOBO-
XUMHUYCCKUX MCTOOOB,

HalmMCaHUs HAYYHBIX OTYCTOB U craTen

4. CTpyKTYpAa M cojiep:KaHue y4eOHOH JUCHUIIIMHBI

OO11ast TPyI0€MKOCTh TUCIUILTUHBI COCTaBIsieT 1 3aueTHyto enuHuIly (36 4acon).

4.1. CtpykTypa 1M CIHIIIHHBI

Ne | HanmenoBanue O6beM yuebHOI paboThI, U Bun
T CLUTUTMHBI Beero | Bcero W3 ayMTOpHBIX CamocrT. | HTOrOBOIrO
aymutopH. | Jlekm. | JIa6. | ITpakr. | KCP | pabota | KOHTPOJIS
1 | Xumus
BBICOKOMOJIEKYIIPHBIX | 36 18 9 - 9 - 18 3auer

COE€IUHEHUN




4.2. Cogepxanue TUCUMIIIMHBI

4.2.1. Pa3gejnl JMCHUILIMHLI M BUABI 3AHATHI

Ne HanmenoBanue Buzpl yaueOHON pabOThl M TPYAOEMKOCTD, U DOpMBI TEKYILETO
pa3aesoB U TEM Bcero | Jlekn. | Jla6 | IIpakt | CP | KCP KOHTPOJIA
yCIIEBAEMOCTH
Pasznea 1. Knaccudukanusi 1 HoMeHKJIaTypa noJIMMeEpPOB
Knaccudukamus monu- Y cTHEBII IpyIIIoBoi
1 (uran 2 05 | - | 05 | 1 | - pyn
MEpOB Onpoc
Howmenknarypa noamme- Y cTHEBI IpyIIoBoi
2 P 15 - - os | 1| - pyn
poB Onpoc
Pa3nen 2. Cunre3 noiumMepon
VY CTHEIN TPYIIIIOBOH
3 | Ilomumepuzamms. 1,5 0,5 - 0,5 0,5 - pyn
onpoc
Y CTHBIN TpyNIIOBOU
4 | TTonukoHIEHCALIHA. 1,5 0,5 - 0,5 0,5 - OTIPOC, PEIICHUE
3a1a4
Paznea 3. Xumnyeckue peakumu noJuMepoB
Peakiuu 6e3 nsmMeHeHus VeTHBL TOVIIOBOI
5 | creneHu moaumepusa- 2 0,5 - 0,5 1 - pyn
onpoc
[UH.
Peakuuu, npuBosiye K . .
’ Y CTHBIN I'pyNIOBOM
6 | U3MEHEHUIO CTEIIEHHU I10- 2 0,5 - 0,5 1 - pyn
onpoc
JIMMEpU3aLNKI
Pa3nen 4. MakpomoJsieKkyJibl H X IOBeJIEeHHE B PacTBOPax
Kondurypauuu u koH- o .
(urypan VY cTHBIN rpynnoBoi
7 | urypannoHHas nuzome- 2 0,5 - 0,5 1 - OIIDOC
pUsi MAKPOMOJIEKYJIBI. p
Kondopmarmonnas . .
Y CcTHEI IpyIIIOBOH
8 | uzomepust u KoHpopMa- 2 0,5 - 0,5 1 - on pg’(‘l:i
1IASI MAKPOMOJIEKYJIBI. p
MaxkpoMoneKkyibsl B pac- Y CcTHEI IpyIIIoBoOi
9 P YIBLE P 15 | 05 | - - 1| - byH
TBOpax. onpoc
Paszgea S. [losimmepHble TeJia.
CTpyKTypa U OCHOBHBIE . .
o Y CcTHEI IpyIIIoOBOH
10 | ¢usmgeckue cBoiicTBa 2 0,5 - 0,5 1 - on pg’(‘l:i
MOJIMMEPHBIX TEJL. P
VY CTHBIN TpynIoBOH
CaoiicTBa aMOp(HBIX
11 po 2 05 | - | 05 | 1 | - | onpoc, pemenne
MOJIUMEPOB
3ama4
Pa3nes 6. Hanonoanmepsl
CBoiicTBa HAaHOTIOJIMMeE- VY CTHEIN TpyHIIOBOU
12 2 05 | - | 05 1 - Py
poB onpoc
ITomygenne HaHOMATE- VY CTHEIN TPYITIIOBOH
13 i 2 05 | - | 05 1 - pyn
pHUajoB onpoc
ITpumenenue HaHOIO- THBIA TPYHOIIOBOM
14 pUMEHEHUE ono 2 0.5 i 05 1 i Ve pyHIoBO
JTUMEPOB. OTpocC
Paspnen 7. IllonumepHble MAaTEPHAJIBI M U3/1e/IUA
VY CTHEIN TpyHIIOBOU
15 | ITmactrueckue Macchl 2 0,5 - 0,5 1 - pyn
onpoc
VY CTHBIN TpynnoBon
16 | Dmacromepsl 2 0,5 - 0,5 1 - OTIPOC, pPeIIeHUE
3amaq




17 | Ilnenku 2 0,5 ) 05 1 ) Y CTHBIN TPYIITOBOI
OTpoc

18 | Bomokna 2 0,5 . 05 1 ) Y CTHBIH rpyNImoBOM
OTpoc

19 | PacTBOpHBI MOIUMEPOB 2 0,5 - 0,5 1 ; YCTHBIA IPYNIOBOH
OTpoc

Bcero yacos: 36 9 - 9 18 -

4.2.2 Conep:xkanue pa3aesioB M TeM JUCHUTITHHbBI
Pa3nen 1. Knaccuukanus 1 HOMEHKJIATYpPa MOJUMEPOB
Tema 1. Knaccudukanusi noJuMepoB B 3aBUCUMOCTH OT IPOUCXOXKICHHS, XUMHUYECKOTO CO-
CTaBa U CTPOCHUA OCHOBHOH ey, B 3aBUCUMOCTU OT TOIIOJIOTMHM MAKPOMOJICKYIIL. OI[HOTSI)KHBIG u
IBYXTSDKHBIE MakpoMoJieKyJbl. [IpuponHbie (BOJIOKHA, KaydyK) U CHHTETHYECKHE mosimmepbl. Opra-
HHUYCCKHUC, DJICMCHTOOPIraHNUYCCKUEC U HCOPraHUICCKUEC IMOJIMMCPHIL. HHHeﬁHBIC, Pa3BCTBJICHHBIC, JICCT-
HUYHBIC U CIIUTHIC TIOJIUMEPHI, TIEHAPUMEPHI. | OMOTIOIMMEpBI, COMIOIMMEPHI, 0JI0K-COMOIUMEPHI, TTPH-
BUTBIC COMMOJIUMCPEIL. FOMOHGHHI)IG N I'CTCPOUCIIHBIC ITOJIMMEPHI.
Tema 2. HomeHknaTypa mosimMepoB. buomnomumepsl, OCHOBHbIE OHMOJIOTHYECKHE (DYHKIHH
0eITKOB pUOOHYKIICMHOBOU ¥ JIC30KCUPUOOHYKICMHOBOM KHUCIOT. KpaTkast XxapakKTepuCTHKa U 00JIaCTH
MPUMEHEHHS BaKHEUIIIMX MPEICTABUTEIICH PA3JIMUHBIX KIACCOB MTOJIMMEPOB.

Pa3znen 2. CunTe3 mojiMuMepoB

Tema 3. [Tonumepuszanus. PagukanbHas nonumepusanus. MexaHu3M pajiuKaabHON MOJIHMe-
pusanuu. KuHernka paaukalbHON nosmMepusaunid. GakTopsl, BAUAIOINE HA KUHETHKY PaJUuKallb-
HOM nonumepuszanuu. OnpeneneHue CKOpocTy noaumepusanuu. OnpeneaceHue CKOpoCTH HHULUUPO-
BaHUA noaumepusanuu. Katnonnas nonumepusanusa. Kunernka kaTHOHHON nonuMepusanuu. Koop-
OUHalMOHHas noaumepusanus. Lennas cononumepusanusd. [lonumepusanus B pactBope. AHHOHHAs
nosmMepusanusa. Knnernka aHnoHHol noguMepusanuu. CycneH3nOHHas NMOJIUMMEpU3anus. OMyJlb-
CHUOHHAs MTOJIMMEPU3ALINSL.

Tema 4. [Tonmukonnencauus. Kunernka nonaukonaeHcanuu. Croco0bl TpoBeACHUS MOJTUKOH-
JeHcaunu. MonekymnspHas Macca U MOJIEKYJIIPHO-MAacCOBOE PACIIPEEIICHUE IIPU JIMHENHON MOJIMKOH-
neHcauuy. KuHeTnka NOJMKOHAECHCALNNU: BIMSHNAE KOHLEHTPALMH MOHOMEPOB, CTEXUOMETPHUH, TEM-
neparypbl, KaTanu3aTopa, MOHO(QYHKIIMOHAJIbHBIX MPUMECEH, HU3KOMOJIEKYISIPHOrO MPOAYKTa peak-
IIUM Ha TpeAeTbHYI0 CTENeHb MOJMKOHAEHCAuu. TpexmMepHas NOJMKOHICHCAIMs, €€ OCOOEHHOCTH.
CriocoOnl IpoBeIeHUs TIOJIMKOHIEHCAlMU: B paciljlaBe, pacTBOPE U Ha IpaHulle paszena (as.

Pa3nea 3. XuMnueckue peakuuy noJiuMepoB

Tema 5. Peakuuu Ge3 n3MeHeHHs cTeneHH noiuMepusanuu. IloauMepaHanornyHsie mpeBpa-
mieHus. BHyTpumMonekyssipable npepaiieHus. OCOOEHHOCTH peaklMOHHOM CIOCOOHOCTH (DYHKIUO-
HaJIbHBIX TPYII MAKPOMOJIEKYI.

[Tprmeps! UCIIONIB30BaHMS MTOTMMEPAHATIOTUYHBIX MPEBPAIICHU U BHYTPUMOJIEKYISIPHBIX pe-
aKLUI JJ1s TOJy4YEHHUs] HOBBIX ITOJIMMEPOB.

Tema 6. Peakmum, npuBoasnMe K U3MEHEHUIO CTENEeHU NojuMepu3anuu. CIIMBaHHEe MaKpo-
Monekyn. Otepxnaenue. biaok- u mpuBuTas cononumepusanus. OO6pazoBaHHe MOIUIIEKTPOIUTHBIX
KOMIUIEKCOB. JlecTpykuus nmoauMepoB. MexXaHus3M LENHOM U CIydalHOM JecTpykuuu. Jlemomumepu-
3anus. TepmookucnuTenbHass U (GOTOXUMHYECKas IeCTpyKIus. MexaHoaecTpykuus. [IpuHnumnel cra-
OMIIM3aIIY TTOJIMMEPOB.

Pa3nea 4. MakpomoJieKkyJibl H X IOBeJeHHE B PACTBOPax

Tema 7. Kondurypanuu u koHpurypamontHas nzomepust Makpomosekynbsl. Konpurypauuu n
KOH(OPMAaLIUU MaKPOMOJIEKYII.

Tema 8. KordopmarmonHast nzomepust 1 KOHGOpMAaNys MaKpOMOJIEKYITbl Moienn THHeHHON
MOJIMMEpHOH 11enu. Moienb cB0OO0IHO-COUIeHEHHOH 1ienu. MoJielb ey cO CBOOOTHBIM BpaIlleHHEM
MOHOMEPHBIX 3BEHBEB C COXPAHEHUEM BAJICHTHOIO yria. Mozens peaabHOU LEemn.

Tema 9. MakpoMoJieKyJibl B pacTBOpax




Pazgea 5. IlosimmepHble TeJia.

Tema 10. CtpykTypa 1 OCHOBHBIE (PM3NYECKHUE CBOMCTBA MOJUMEPHBIX TeJ. ArperatHsie u ¢a-
30BBIE COCTOSHUS MOTUMEPOB. OCOOCHHOCTH MOJEKYISIPHOTO CTPOCHUS MOJMMEPOB M IPHUHIIHIIBI
YIIaKOBKH MAaKpOMOJIEKYJI. AMOp(HBIE U KPUCTALUTNYECKUE TOTUMEPHL. Y CIIOBHS, HEOOXOAUMBIE JIIS
KPHUCTAJUIN3AIMN TIOJIMMEPOB. Tpu gu3nyeckux cocTosHuA. TepMoMexaHWdecKHe KpHBbIE amopd-

HBIX IMOJIMMCPOB.
Tema 11. CpoiicTBa amop(HBIX TOIUMEPOB. BBICOKO3MacTUYECKOE COCTOSIHUE. MOJEeKyIsip-
HBI MEXaHU3M BBICOKOAJIacTUYECKUX Aedopmanmii. HuxHUI npenen MoNeKyIspHbIX Macc, He00Xo-
AUMBIX JJIS ITPOSIBJICHU S BBICOKO3JIACTUYHOCTH. PeHaKcaI_[I/IOHHBIe SIBJICHUS B IIOJIUMCPAX.
Crekiioo0paszHoe coctosiHue. OcOOEHHOCTH MOJIMMEPHBIX CTEKOJI. XPYIMKOCTh OJUMEPOB.
Bszko-Texyuee cocrosinue. Mexanusm Bsi3koro TeueHus. Kpusble TeueHUs MOJIMMEPOB. 3aBU-
CUMOCTh TEMIIEPATYPhI BA3KOTO TEUEHHUs OT MOJEKYJIspHOW Macchl. DopMOBaHUE W3JEIUN U3 MOJH-
MEpOB B PEKHUME BSI3KOTO TCUCHHUS.

Pa3nes 6. Hanonosmmepsl

Tema 12. CpoiicTBa HaHONIOJIMMEPOB. Y 1enbHbIN Bec. CTOHKOCTh K KOppo3uu. Tepmo- U aiek-
TPOU3OJIMPYIOLIUE CBOMCTBA.

Tema 13. [lonydyenune HanomarepuanoB. HaHoTexHoI0rMM B MHAYCTpUU NOAUMepoB. CHUHTE3
nosimMepoB. Mexannueckoe qucneprupoBanue. MukpokamncyiaupoBaHue noiaumepamu. Hanbuienue Ha
IIOJINMEPBI. 30JIb-T€JIb TEXHOJIOTHH.

Tema 14. IIlpumenenue HanononuMepoB. Hanotexnonoruu B Mmeauuuse. Hanomarepuanose-
nenue. Hanonpubopocrpoenue. HanosnexkrpoHuka.

Pasznea 6. [loimMepHble MaTepUaJIbl U U31€THS

Tema 15. [Tnactuyeckue maccol. CBOMCTBa, IPUMEHEHNE

Tema 16. Onacromepsl. Kaydyku, pe3uHsl.

Tema 17. [Inenku. [IneHku u3 npuUpoIHBIX, HCKYCCTBEHHBIX U CUHTETUYECKUX MTOJIMMEPOB.
[losrydeHune TIEHOK ¥ MX IPUMEHEHUE.

Tema 18. BookHa. XuMHUECKUE U HATypalbHbIE. XUMHUECKUE: HCKYCCTBEHHBIC M HATypallb-
Hble. CBolicTBa BoJIoKoH. Knaccuukanus.

Tema 19. PactBops! nonumepos. Vcnonb3oBaHue.

5. O6pa3oBaTe/ibHbIE TEXHOJIOTHHU

TexHonmorus mporecca 00y4deHUs: MO JUCHUIUIMHE BKIIIOYAET B ceOs cieayromue oopa3oBa-
TEJIbHBIE MEPOIIPUSTHSL:

a) ayIUTOPHBIE 3aHATHS (JIEKIIMOHHO-CEMHHapcKas Gopma 00ydeHus);

0) camocTosiTenbHas paboTa acClIMPaHTOB,

B) KOHTPOJIbHBIE MEPOIIPUATHUS B IIpOIECCE OOYUEHHSI U IO €r0 OKOHYAHUIO;

r) 3a4eThl B 3 U 4 cemecTpax.

AyIUTOpHBIE 3aHATUS MPOBOAATCA B UHTEPAKTUBHOM (hOpME C HCIIOJIb30BaHUEM MYJIbTHUMEIH -
HOTO oOecrieueHus (HOyTOyK, MPOEKTOP).

B yuebHOM mporiecce npeaycMOTPEHO HIMPOKOE UCIOJIb30BAaHUE AKTUBHBIX U MHTEPAKTHUBHBIX
¢dbopM mpoBeseHHUs 3aHATUH (CEMHHApOB B JTMAJIOTOBOM PEKUME, TUCKYCCUH, KOMIIBIOTEPHBIX CUMY-
Ui, pa3dopa KOHKPETHBIX CUTYalUid, TPYNIOBBIX JUCKYCCHUI) B COYETAHUU C KOHKPETHOM Hay4yHO-
HCCIIeI0BaTENbCKONM paboToi B 061acTu opranndeckoit XuMuu. OIHOM U3 OCHOBHBIX aKTUBHBIX (OpM
oOyueHus1, CBA3aHHBIX C BEJIEHUEM TOTO BUA (BUIOB) NEATEIBHOCTH, K KOTOPHIM FOTOBUTCS aCIIUPAHT
(HayyHO-UCCNEI0BAaTENbCKOW W Hay4YHO-TIEJaroru4eckoil), sBISEeTCsS ceMHuHap, K padoTe KOTOpOro
MIPUBJIEKAIOTCS BEAYIIHME HCCIEA0BATENN U CTIEHUATUCTBI-IIPAKTUKY, U SBJISIONIMICS OCHOBOW KOPpEK-
TUPOBKM WHAMBHUIYAIbHBIX Y4EOHBIX IJIAHOB acHHpaHTa. B pamkax TUCHMIUIMHBI MPELyCMOTpPEHBI
BCTPEUHU C POCCUMCKUMU U 3apyO0eKHBIMU YUEHBIMH.

[TpoBepka mproOpeTeHHBIX 3HaHUI, HABBIKOB U YMEHHUI OCYIIECTBISETCS MTOCPEICTBOM OTYE-
TOB aCHIUPAHTOB Ha HAyYHBIX CEMUHApPaX U UHIMBUyaIbHBIM 00CYKIECHUEM C PYKOBOJIUTEIIEM.



6. YueOHO-MeTOAUYeCKOE o0ecneYeHre CAMOCTOSITeIbHOI PadoThI ACNIUPAHTOB.

Buapl camocTosiTennbHON paboTHI:

B JIOMAIITHUX YCJIOBHSIX, B YATAILHOM 3ajie OMOIMOTEKH, Ha KOMIBIOTEpax C AOCTYIIOM K 0a3zam
JTaHHBIX U pecypcaM MHTepHeT, B 1a00paTopusix ¢ JAOCTYIIOM K Ja0OpaTOPHOMY OOOpYJOBAaHHIO U
npudopam.

CamocrosiTenbHas padoTa MOJKPEIUIAeTcS y4eOHO-METOAMYECKUM M MH(OPMAaMOHHBIM obec-
NeYeHUEeM, BKIIOYAIOIUM YIeOHUKH, YIeOHO-METOANYECKHIE TOCOOUs, KOHCIIEKTHI JIEKIHNHA, y4eOHOe U
Hay4HOE IporpaMMHOe obecnieueHne, pecypcol HTepHeT.

7. OueHOYHbIE CPeCTBA IJIl TEKYNIero KOHTPOJIS yCIeBAeMOCTH, POMEKYTOYHON aTTecTAlluN
10 UTOraM OCBOEHHS TUCHHUILINHBI
Llenp KOHTpOMS - TONydeHHUE MHQPOPMAIUM O Pe3ysIbTaTaX OOYYCHHsI U CTCTIICHH WX COOTBET-
CTBUS pe3yjbTaTaM O0YUEeHHUS.

7.1. Tekymuii KOHTPOJIb
Texyuuii KOHTPOJIb yCIIEBAEMOCTH, T.€. IIPOBEPKA YCBOEHUS yuyeOHOro Marepuaiia, perysspHo
OCYILECTBIIsIEMAs HA MIPOTHKEHUU cemecTpa. TeKyluil KOHTPOJIb 3HaHUM y4JaluXcsl OpraHu30BaH KaKk
ycTHbIN rpymnmnoBoit onpoc (YI'O).
Texymas camocrosiTenpbHast padoTa aclMpaHTa HallpaBlieHa Ha yriyOJIeHHe U 3aKpelyieHUe 3Ha-
HUMW, U Pa3BUTHE NIPAKTUYECKUX YMEHUN aClIUPaAHTA.

7.2. IlpomeskyTOUHAS aTTeCTALMS
IIpomexyTouHas arrecTanusi OCYIIECTBIIETCS B KOHIIE CEMECTPA M 3aBEPIIACT U3YYCHHE JIHC-

LUATIMHBI «XHAMHS BBICOKOMOJIEKYIISIPHBIX COEIMHEHMI». DPOpMa aTTecTalluy — 3a4er.

Cnucok BONPOCOB /1JIs NPOBEICHUS TEKYIIEro KOHTPOJIA H YCTHOIO OIIPOCa 00y4al0IMXCs:

1. TlomumepHOe cocTosiHME - Kak ocoOas (opMa CyliecTBOBaHMs BellecTBa. BaxHelimune cBoiicTBa
MOJINMEPHBIX BELECTB.

2. CoBpeMeHHas Teopusi MAaKpoOMOJIeKyJIsipHOTro cTpoenus. [Toaumepromonorus. IlonmuaucnepcHoCTb.
[Tonmumepananorus. Pa3Ho3BEHHOCTb.

3. OcHOBHbIE MOHATHUS U onpeaeneHus B xumun BMC: MoHOMep, mommmep, oTUroMep, MakpoMoJIeKy-
J1a, 3JIEMEHTapHOE 3BEHO, CTEINEHb MOJIMMEPU3alMK U KOHTYpHAas JiauHa uenu. CTpyKTypHbIe eTUHU-
16l IOJIMMEPOB: MAaKpOMOJIEKYJIa, cerMeHT KyHa.

4. Ponb ycpeIHEHHBIX XapaKTEPUCTUK MPHU ONUCAHUM CTPOEHHUS M CBOWCTB nosumepos. [lomumepro-
MoJiorust. CpetHre MOJIEKYJISIPHBIE MacChl U CTeneHn nonuMepusaunu. [lonuaucnepcHocts. Moie-
KyJIsipHO-MaccoBble pacnpenenenus (MMP) nomimepos.

5. Cnoco0Obl (ppakIMOHUPOBaHMS MOJIMMEPOB: aHAIWTHYECKUE, NpenapaThBHbE. HeoOXxoaumocTb
(bpakmOHUPOBAHUSI.

6. Iomumepromonorus. IomumucnepcHocTb. MoJEKyISpPHO-MACCOBBIE pPACHpe/eNieHnss OJIMMEpPOB
(uHTerpanbHble, MMddepeHnaTbHbIE, YHU- U TOJIUMOJIAJIBHBIE).

7. Tlomumepromonorus. CpeaHue MOJNEKYJSIpHbIE MacChl M CTENEeHU mojauMepu3amu. CrnocoOsl omnpe-
JIeJIEHUs] MOJIEKYJISIPHBIX Macc MOJIMMEPOB.

8. Kondurypamus MakpoMoJeKkyisl 1 KOHQUrypannoHHas nzomepus. Ctepeonsomepusi U crepeope-
T'YJISIpHbIE MaKpoMOJeKysIbl. OcOOEHHOCTH CBOMCTB CTEPEOPETYIAPHBIX MoIUMepoB. CriocoObl Ux
MIOJIy4EHUS.

9. Kondopmannonnas n3omMepusi 1 KOHPOpPMALUs MaKPOMOJIEKYIbl. BHYTPUMOJIEKYISIpHOE Bparie-
HUE U THOKOCTh MaKpOMOJIEeKYIbl. BaxkHeline KoHpopMauy NOIMMEPHBIX MOJIEKYI.

10. CrtocoObI OYHCTKY ¥ pa3AeIeHUs TOTMMEPOB. METO bl NCCIIETOBAHHS TOJTUMEPOB.

11. Knaccudukanus moauMepoB B 3aBUCUMOCTH OT MPOMCXOXKAEHUs, CrIoco0a MOTydeHUs, XUMUYe-
CKOT'O COCTaBa U MPOCTPAHCTBEHHOT'O CTPOEHUSI 3BEHBEB M OCHOBHOM II€TH, XapaKTepa Yepel0BaHus
3BEHBEB, BEIMYMHBI MOJIEKYSIPHOM Macchl, ()a30BOr0 M (PU3MUYECKOTO COCTOSIHUS, OTHOIIEHHS K
TeMmIeparype.
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CrniocoOsbl Moy4eHus MOJIMMEPOB U3 MOHOMEPOB: MOJMKOHJIEHCAIUS (CTyneHYaTasi mojJMMepu3a-
1us), noauMepusanus. OCHOBHBIE pa3auuMsl NOJUMEPHU3ALMOHHBIX M IOJMKOHACHCALMOHHBIX
MIPOLIECCOB.

ITonukonaeHcanus. Pa3HOBUIHOCTH ITOJIMKOHCHCALIVH.

[TonukonaeHcanusi. OCHOBHBIE CTA/IUU MOJUKOHACHCAIUH.

CononukonaeHcanus. 3Ha4eHHUE MTOJIMKOHEHCALMY U HOBOE B IIOJMKOH/ICHCALUH.
[Tonumepuzanus. TepmoauHamuka nonuMepu3anuu. CrocoObl OLIEHKH TEPMOAMHAMHYECKUX Xa-
PaKTEpPUCTHUK.

[Tonumepu3auoHHO-IENIONMMEPHU3ALMHHOE paBHOBEeCHE. MakcuMalbHas TeMmIiiepaTypa MojJuMe-
pusauuu. IIpenensHas Temneparypa nojJMMepu3aliuy U €€ 3aBUCUMOCTb OT JaBJIEHUs, KOHLICHTpa-
i MoHOMepa. CriocoObI OLIEHKHU MPeAETIbHON TeMIepaTyphl MOJIUMEPU3aLnu.

Knaccudukanus monuMepru3anoHHbIX MPOLIECCOB B 3aBUCMOCTH OT MEXaHU3Ma: paJuKaIbHas,
KaTHOHHAsl, aHHOHHAsI, NOHHO-KOOPMHALIMOHHASI.

PanukanpHas nonumepusanus. CrnocoObl MHUIMUPOBAHUSA, 3(G(EKTUBHOCTh HHHUIIMUPOBAHMSL.
CriocoObl onpenieneHns KOHCTAHThl CKOPOCTH MHUITMUPOBAHUS, Y(PPEKTUBHOCTH MHULIUUPOBAHHMS,
MOPSIIKA PEaKLMK [0 MHULUATOPY. 3aBUCUMOCTh CKOPOCTH MOJUMEPHU3aLUU, BbIXOJA U MOJIEKY-
JIIPHOM Macchl OJUMEPA OT KOHLIEHTPALIUY HHUIATOPA.

PanukanbHas nonumepuszanud. Peakuuu nepenauu nenu. Ternomepusanusi, TUIIUYHBIE TEJIOTEHBI,
IIpUMEHEHUE TesoMepu3anuy. KoHCTaHThI mepeaayuu 1enu U UX OLCHKA.

PanukanpHas nomumepusanus. 3aMeAsieHue U UHTHOMPOBaHUE, TUMTUYHBIE 3aMEATUTENIN U UHTHU-
OUTOPHI (MEXAaHU3M UX JICHCTBHS).

MonekyapHO-MaccOBO€ paclpeesieHe Ha HaYaJIbHOM CTaJuU M BBICOKHX CTENEHSX 3aBEpILICH-
HOCTH PaJIMKAILHON IMOJIMMEPHU3aIuu («reib-3QdeKTy», mepenada ey Ha ToJTuMep)

PanukanbHas cononumepuszauusa. Buabl cononumepoB. YpaBHeHHs cocTaBa comnonumepa Maiio-
JIptouca m daiitnmana-Poccu. Tumbl comoJiMMepH3aliuu: «HIeaibHAs», Yepeayromascs, OIoK-
cononumepu3zanusi. Heo6XoauMocTs CHHTE3a CONOTUMEPOB. 3HAYCHHUE COTIOIMMEPU3ALIHH.
CriocoObl  ompefeneHnss KOHCTAaHT CONOJUMEpPU3AlMM: SKCIEpUMEHTalbHble (MeTonabl Maiio-
JIptonca n Paitnmana-Poccu), anredpandeckoe, Teoperndeckoe (Q-e cxema Andpes-Ilpaiica).
Karnonnas nonumepuzanus. OCHOBHbIE CTaIUM KATUOHHOM MOJIMMEPU3ALINH.

KuneTrka KaTHOHHOM MOJIMMEPHU3aLuu NIPU OTILEIUIEHUH KaTalu3aTopa, peaklui mepeadn LHenu
Ha MOHOMeEp, clelMaiabHbI areHT. llceBnokaTnoHHas monuMepu3anus. BiusHue pazmuyHbIX
(GakTOpOB Ha CKOPOCTHb MOJUMEPHU3AIMH, CTENEHb MOJMMEpPU3ALUH, PETYISIPHOCTh (CTepeopery-
JIPHOCTH) U MOJIMJUCIIEPCHOCTD MOJIMMEPA, MOPSAIKU PEAKIMH 10 peareHTaM.

AHnonHas nonuMepusanusa. OCHOBHBIE CTaMM AHNOHHOW MOJIMMEPU3ALIUH.

Kunernka aHMOHHOI MoMMepH3alK NIpYU NepeJade eny Ha pacTBopuTelnb. [loaumepusanus no
MEXaHU3MY <OKUBBIX Lieneily». BriusHue pa3nndHbx (pakTopoB Ha CKOPOCTh MOJIMMEpHU3AlUHU, CTe-
MIEHb MOJIMMEPHU3aLUH, PETYISIPHOCTh (CTEPEOPEryIsipHOCTh), MOJIUAUCIIEPCHOCTh MOJIMMEpa, 10-
PAOKU PEAKIMH 110 pEareHTaM.

NonHo-koopanHanMoHHas noaumepusanus. MIoHHO-KOOpIMHAIIMOHHbIE KaTalu3aTophl: MPUMEPHI
KaTaJIn3aToOpOB, OCHOBHBIE CTa/IMHU, BUJIbI OOPBIBA 1IETIH, MEXAHNU3M KaTaJln3a.

Kunernka HOHHO-KOOpAMHALMOHHOW  mosuMepu3anuu. OOjacTu MNpPUMEHEHHMS HOHHO-
KOOPJAWHAIIMOHHOM MTOJINMEPHU3ALIH.

CriocoOslI poBeIeHUs TOJTUKOHICHC AU U MTOJIUMEpPU3alliu.

Makpomosnekyibl B pacTBopax. CylecTBEHHBIE Pa3InIus CBONCTB pa30aBIE€HHBIX PaCTBOPOB
MOJUMEPOB U HU3KOMOJIEKYISIpHBIX coennHeHn. Kputnueckue remMneparypbl pacCTBOpEHUSI.
I'mpponnHamMuyeckne CBOMCTBA MAaKPOMOJIEKYJ B PaCTBOPAX.

KonuentprupoBaHHble pacTBOphI MOIMMEpPOB U renu. Tukcorpomnus. HeorpanuuenHoe U orpaHu-
yeHHOoe HaOyxaHue. JKUIKOKpUCTAIITNYECKOE COCTOSTHUE JKECTKOLEITHBIX ITOJIMMEPOB.
[TonMAneKTPOIUTHL: MOJIUKHUCIOTHI, MOJIMOCHOBaHU, MoauaMpoauTsl. IOHU3allMOHHOE PaBHOBE-
cHe B BOJHBIX pacTBopax. ['mapoauHamMHuecKue CBONCTBA MOJUANIEKTPOIUTOB. MoHOOOMEHHBIE
MOJINMEPHbIE MaTepHAIIbI.

[TonMANEeKTPOIUTHL:  TOIUMEP-OJIUTOMEPHBIE  KOMIUIEKCHI, XHMH3M KOMILIEKCOOOpa30BaHMUA,
YCTOWYMBOCTh KOMILIEKCOB. DakTopbl, onpesensomue 3pPeKTHBHOCTh KOMILIEKCO00pa3oBaHMs
nonumepoB. Tloaumepnslii 3¢ ¢exT, koonepaTuBHOCT. MeTobl U3yUEeHUsT KOMILJIEKCO00pa3oBa-
Hus. [IpakTnueckoe 3HaYeHHEe KOMIUIEKCOOOpa30BaHus (MAaTPUYHBIC PEAKIIUHN).
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Mopaudukarus noauMepoB: kinaccudukanus. Heo6xoauMocTs MoIupUKAIIUN TOTUMEPOB.
Xumuueckasi Mo (DUKAIIHS IOJIMMEPOB ¢ YMEHBIIIEHUEM MOJIEKYIISIPHBIX MacC MOJIMMEPOB.
Xumudeckass MOJU(UKALINS [TOJIMMEPOB C YBETMYEHUEM MOJIEKYJISIPHBIX MAcc MOJIMMEPOB.
dusndeckas (CTPYKTypHas) MoIu(UKAIMs TOJUMEPOB: TUIACTU(DUKALIUS U TUIACTU(DUKATOPHI,
HAMOJIHUTENIN, OPUECHTHUPOBAHHE, OTKUT, ApMUPOBAHUE.

Crapenre OTUMEpPOB. Y CHIIMTENH, HHTHOUTOPHI cTapeHus. [oIroBeYHOCTh MOJUMEPHBIX Mate-
puanioB. MexaHU3M pa3pylIeHUs TOJIUMEPOB.

CaoiicTBa aMmOphHBIX TOTUMEPOB. Tpu GU3HIECKUX COCTOSTHUSA. TepMOMEXaHUUECKHE KPUBBIC.
TemmnepaTypsl CTEKIOBaHUSI, XPYIKOCTH, TEKYUECTH, pa3MIATrdeHUs : PaKTOPBbl, ONPEACISIOINE UX
BEJIMYUHBI. 3HaUeHHEe GU3NUECKUX COCTOAHUNA. OCOOEHHOCTH MEXaHUYECKUX CBOUCTB MOJIUMe-
POB, HAXOJAIIUXCS B CTEKI000Pa3HOM COCTOSHHM.

CpoiicTBa KpUCTAJUIMUECKUX MOIUMepoB. HagmomnekynspHbie CTPYKTYpPbI OJIMMEPOB: CIIOCOOBI X
OIICHKH; (PaKTOPHI, OMPEACIISIONINE UX TPUPOTY. AHU30TPOIUSI MEXAHUYECKUX CBOUCTB. Temmepa-
Typa Kpuctaum3anuin. OCOOCHHOCTH MEXaHUYECKUX CBOMCTB KPUCTALNTMYECKUX MOJTHMEPOB.
dopmoBaHue u3zenuil u3 nonuMmepos. CamosactekyioBbiBaHHE. OCHOBHBIE IPUHLMIIBI IO yYe-
HUSI OPUEHTUPOBAHHBIX MOJUMEPHBIX BOJIOKOH M TIJICHOK.

Hanononumepsi. ColicTBa, MpUMEHEHHE.

Baxkneiime noauMepu3alMOHHbBIE TTOJMMEPHI: MOJIUATHIIEH U €r0 COMOJMMEPHI, MOJUIIPOIIHIICH,
MOJIUCTUPOJ M €r0 COIMOJIMMEPHI, MOJUOYTAANUEH U €r0 COMOJMMEPHI, MOJIUU30IIPEH, MOIUXIOPO-
MpEeH, TOJIMBUHWIALICTAT, TOJUATHICHOKCHI, TTOBUHUXJIOPU, TOJUBUHWIUICHXIOPUI, TO-
nu(MeT)aKpUiIoBasi KUCJIOTHI U UX 3(UPBI, MOIHALETUIICH, TOUaKpUiIaMul, Te(JIOH, MOJIUaKpoIIe-
WH, TOJHAKPWIOHUTPUI, TMOJUCUIIOKCAH, KalpoH, MOJMU30IMAHATHI, MJIACTUYECKasi cepa, MOJIH-
MEepHBIH docdop.

[TosmmMmepsl, TOJTydeHHBIE MOIU(DHUKAIMCH: TTOJTUBUHWIOBBIN CIIUPT, pe3nuHa, Y00HUT, HUTPAT (are-
TaT, KCAHTOT€HAT) LEJUTIONO03bI, EeJUTYION ], MEAHOAMMUAYHOE BOJIOKHO, MEPCEpU30BaHHAS II€JI-
JI0JI033, MUKPOKPHUCTAUTUYECKas [EJUTI003a, KapOOKCUMETHIIIISIUTION03a, XUTO3aH, YepHBIA Op-
JIOH, XJIOPYUH, HOHOOOMEHHBIE CMOJIBI.

8. YueOHO-MeToaMUYecKkoe 1 HH(POPMALMOHHOE o0ecnieuyeHrue YUeOHOH M CHMILIHHBI

OcHoBHasi iMTEpaTypa

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

2. Peyros, O. A. Opraanueckas xumust: B 4-x 7. T. 1 / O. A. Peyros, A. JI. Kypu, K. I1. Byrun —
M.: bunowm. JIaboparopus 3Hanui, 2014. — 567 c.

3. Peyros, O. A. Opraanyeckast xumusi: B 4-x . T. 2/ O. A. Peyros, A. JI. Kypu, K. I1. Byrun —
M.: bunom. JIaGoparopus 3Hanwmii, 2014. — 623 c.

4. Peytos, O. A. Opranuueckas xumusi: B 4-x 1. T. 3/ O. A. Peyros, A. JI. Kypu, K. I1. Bytun —
M.: bunowm. JIaGoparopus 3Hanui, 2014. — 544 c.

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

6. Cwmmur, B. A. OCHOBBI COBPEMEHHOTO OPTaHMYECKOTO CHHTe3a. YueOHoe nocodue / B. A. Cmur,
A. JI. uneman. — M.: bunowm. Jlabopatopus 3nanuii, 2014. — 750 c.

7. Tpasens, B. @. Oprannyeckas xumus: yueOHoe nocodue s By3oB: B 3-ex . T. 1 / B. @.
Tpasens. — M.: bunom. JlaGoparopus 3nanuii, 2014. — 368 c.

8. Tpasens, B. ®. Opranudeckas xumus: yaeOHoe mocodue s By3oB: B 3-ex . T. 2 / B. @.
Tpasens. — M.: bunom. JlaGoparopus 3nanuii, 2014. — 517 c.

9. Tpasens, B. ®. Opranudeckas Xxumus: yaeOHoe mocoome mis By30B: B 3-ex . T. 3 / B. @.
Tpasens. — M.: bunowm. JlaGoparopus 3nanmii, 2014. — 388 c.

10. Dapmenopoiix, K. Meramnoopraandeckas xumus / K. Dnpmenopoiix. — M.: burowm. Jlabopa-
Topus 3HaHu#, 2014. — 750 c.
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11.
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JlomoJIHuTeIbHAS JIUTEPaTypa
Adanacoes, b. H. ®usnueckas xumust / b. H. Adanacees, FO. I1. Axkynosa. — M.: Jlans, 2012.
—464 c.
I'oncansec, K. Hanoctpykrypsl B Ouomenuuune / K. 'oncansec, K. Xans6epmrant, K. Jlopen-
cuH, JI. Haup — M.: bunom. Jlaboparopust 3nanuii, 2013. — 520 c.
I'opmkos, B. M. OcHoBsl dusnueckoit xumuu / B. W. T'opikos, . A. Ky3nenos. — M.: bunom.
JlabopaTopus 3HaHu#, 2014. — 407 c.
XKayen, XK. buomerammoopranndeckas xumus / XK. Kayen. - M.: bunom. JlaGoparopus 3Ha-
Huii, 2015. — 496 c.
Wnuen, 3. OcHOBBI opranndeckoit crepeoxumuu / J. Mimen. — M.: bunom. JlabopaTopus 3Ha-
Huii, 2014. — 703 c.
KoBasienko, JI. B. buoxumuueckue OCHOBbI XMMHUU OMOJIOTMYECKH aKTUBHBIX BELIECTB: yueO-
Hoe noco6ue / JI. B. KoBanenko. - M.: bunom. Jlaboparopus 3uanuii, 2014 — 229 c.
Jlay, A. K. Hano- n 6uoxomno3utsl / A. K. Jlay, ®. Xyceiin, X. Jlagau. — M.: bunom. JIabopa-
Topus 3HaHul, 2015. — 392 c.
Prokonkos, J1. Y. Hanomatepuansl: yue6Hoe nocodue / JI. Y. Peixonkos, B. B. B. JIésuna, 3.
JI. I3Bumsurypu. - M.: bunowm. Jlaboparopus 3nanwmii, 2014. — 365 c.
CunbBepcreiin, P. CnexkrpoMerpudeckas HIEHTU(UKAMSA OpPraHUYeCKUX coequHeHuit / P.
Cunbepcreiin, @. Beocrep, [. Kumi. — M.: bunom. JlabopaTtopust 3nanuit, 2014. — 557 c.
ConpnarenkoB, A. T. [lecTuuuasl U peryasTopsl pocTa: NpUKIIaJHas OpraHudeckas Xumus / A.
T. Conpmarenkos, H. M. Konsinuna, A. Jle Tyan. — M.: bunom. Jlabopartopust 3nanmii, 2014. —
223 c.
CrapoctuH, B. B. Marepuansl 1 MeToAbl HAHOTEXHOJIOTUH: yueOHOe mocobue / B. B. Crapo-
ctuH. — M.: bunowm. JlaGopaTopus 3nanuii, 2014, — 431 c.
XenbBUHKEND, [|. CucreMaTHueckas HOMEHKJIATypa OpraHu4ecKux coeannenuii / J{. XenpBuH-
kenb. — M.: bunowm. JIaboparopus 3nanmii, 2014. — 232 c.
Yepnosa, C. B. ®apmaneBrudeckas xumusi: yaeOHuK it By3oB / C. B. Uepnosa; nox pen. I'.
B. Pamenckoil. — M.: bunowm. Jlabopatopust 3nanuii, 2015. —472 c.
IOposckas, M. A. Xumusi apoMaTHUECKUX reTepouukiInyeckux coenuHenuit / M. A. IOpos-
ckas. — M.: bunowm. JlabopaTopus 3nanuii, 2015. —208 c.

HNuTtepHer-pecypcesl

JIoCTyN K 3J€KTPOHHBIM HayYHBIM HH(OPMAIIMOHHBIM pECypcaM OCYLIECTBIISETCS Yepes

cepsep LlenTpanbHoii HaydHON 6MOIMOTEKH VpKYyTCKOr0 HAy4HOr 0 EHTpa:

1.

Nookrwn

8.
9.
10.

http://pubs.acs.org/ - Xypuansr 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/ - XKypuaunsr usnarenscrsa Taylor&Francis
http://www.sciencedirect.com/ — Xypuassr uznarenscrsa Elsevier — Freedom Collection

http://link.springer.com/ - YXKypraisl u3narenscra Springer

http://www.springerprotocols.com/ - XXypuansr u3garensctBa Springer Journals u SpringerProto-

cols

http://www.interscience.wiley.com - XXypuains! u3natenscrsa Wiley
http://apps.webofknowledge.com/ -basa nanusix Web of Science

http://www.scopus.com/ - baza maaaeix SCOPUS

9. MarepuajibHO-TeXHUYECKOe o0ecneyeHne y4eOHOH AUCHMIIINHBI

JI71st OCBOCHMS IPOTPaMMBI 00YYIEHUS | JIJISI BBITIOJTHEHUS HAYYHO-HCCIIEIOBATEIBCKUX Pa0dOT 1O
TeMe JUCCePTAIMU KKIOMY acHUpaHTy MPEIOCTaBICHO WHIUBUAYaTbHOE pabouee MecTo, 000py10-
BaHHOE MPUTOYHO-BBITSKHOW BEHTWIAIIMEN, BOJIOIIPOBOJOM, BOJJOOTBEICHHEM, BO3AYX0OBOJOM. ACIHU-
pPaHTBl KIMEIOT BO3MOXKHOCTh HMCIIOJIB30BaTh MaTepUaIbHO-TEXHUUECKHE CPEACTBa 1abopaTopuii, B KO-
TOPBIX BBINOJHSAIOT KBaNU(UKALMOHHBIE U JAUCCEPTALIMOHHBIE pabOThl (OPITEXHHMKA, PEaKTUBBI, pac-

XOJIHBbIE MaTepHabl, 1a0opaTopHas nocyad, U3MEPUTEIIEHOE OGOpy,uOBaHI/Ie).


http://pubs.acs.org/
http://www.sciencemag.org/
http://www.nature.com/
http://www.tandfonline.com/
http://www.sciencedirect.com/
http://link.springer.com/
http://www.springerprotocols.com/
http://www.interscience.wiley.com/
http://apps.webofknowledge.com/
http://www.scopus.com/

OcHOBY MaTepualbHO-TEXHUYECKOW 0a3bl MHCTUTYTA COCTABJISIOT ABAa LHU(PPOBBIX MYIbTHIAEP-
HbIx Oypre-criekrpomerpa IMP (DPX 400 u AVANCE 400), peatrenoBckuii audpaxromerp Bruker
D8 ADVANCE, pentrenoBckuii qudpakromerp D2 PHASER, undpakpacHsiii @ypre-crieKTpoMeTp
Vertex 70 ¢ Paman mpucraBkoii, undpaxpacusiii ®@ypse-cnekrpomerp Excalibar HE 3100 Varian,
mukpoananuzarop Flash EA 1112 CHN-O/MAS 200, mukpoananuzarop Termo Flash EA 2000
CHNS, DOITP-ciekrpomerp ELEXSYS E580, ycraHOBKa HaHOCEKYHIHOTO HMITYJIBCHOTO (hOTOJM3a,
xpomaromacc-cekrpometp QP-5050A, xpomaromacc-cnektpomerp Agilent 5975 ¢ xumudeckoit
nonuzanuert, Tanaemuslii TOF/TOF wmacc-cnextpomerp Ultra Flex, snextponnsiii mukpockon TM
3000 Hitachi, cnektpodmyopumerp FLPS920 Edinburg Instruments, Y®/BUJI-ciekTpomerp
LAMBDA 35 u nusibkoMerp.

Jis  mpoBeneHUs KBAaHTOBO-XMMHUYECKHUX pPACYCTOB MMEETCS BBIYHCIUTEIBHBIN KacTep

39I'/112I'6/14T6 u HEOOXOIMMOE TIpOorpaMMHOE oOecIieueHne (GAUSSIAN, GAMESS, DALTON u
DIRAC).

ABTOp-cOCTaBUTENH paboyeii MporpaMmbl AUCIUILTAHBL:




