SO
®EJEPAJIBHOE TOCYJAPCTBEHHOE BIO/KETHOE YUPEXKJAEHHUE HAYKHA

WPKYTCKHIA UHCTUTYT XUMHH um. A.E. PABOPCKOI'O
CHUBUPCKOTO OT/IEJIEHHUS POCCUMCKOM AKAJIEMHAN HAYK

PABOUAS TTPOT'PAMMA YUYEBHOM JIUCLIUITIJIMHBI

TMpumenenue SIMP-cneKTpOoCKOMHHA A1 H3Y9CHHSA CTPYKTYPEI
3JIEMEHTOOPIraHHY€CKHX CﬂeﬂHHeHﬂﬁ

OCHOBHas 00pa3oBareibHas IporpaMmma —
TIporpamMmma MoArOTOBKH HayYHO-IIEarorndeCcKuX KaapoB B aCUpaHType

110 HanpasJIeHuIo MoAroToBKy 04.06.01 XuMHUIECKHE HayKH,
npoduib XUMHs 3/1eMEHTOOPraHUUeCKHX COeIMHeHHH

Kpanuduxaumsa:  Mccnenosarens.
IIpenoaaBaTenb-UCCIEA0BATEb.

Tox Habopa: ZLO/8 v, L0792 , 2020 =

Upkytcx 2018



Pabouas mnporpamMma cocTtaBieHa B cOOTBEeTCTBUM ¢ DeaepalbHbIM TIOCYJapCTBEHHBIM
o0pa3oBaTeNbHBIM CTaHAAPTOM BBICHIETO0 O0pa3oBaHMs MO HampasieHHio noarotoBku 04.06.01
XuMHudeckue Hayku (ypOBEHb TOJTOTOBKH KaJpoB BhICIICH KBanudukanuu) (yrBepkaeH [Ipukazom
MunucrepcTBa oopazoanus U Hayku PD ot 30.07.2014 Ne 869)

PABOYAS ITPOTPAMMA PACCMOTPEHA U OJIOBPEHA nHa 3acemanun YuyeHOro coBeTa
HNpHX CO PAH mporokoa Ne 7 ot 30 mast 2018 r.

N1 ), 4 )4/
HauansHuk oTaena acnupaHTypshl K.X.H. v %M H.H. Tpodumona

1. Heau u 3a1a4u y4eOHOM TUCIUIIIMHBI

PaccmarpuBaemass QuCHMIUIMHA OTHOCUTCS K JJIEKTUBHBIM JUCHUIUIMHAM IIPU IMOATOTOBKE
aCTIMPAHTOB, 00YJAOIIUXCS TI0 TPODUITI0 XUMUS JIEMEHTOOPTaHNYECKUX COCTUHEHHH .

Henbio wu3ydyeHusi AUCHUILUIMHBI SBISETCS NpuoOpeTeHHe (yHAAMEHTaIbHBIX 3HAHUN H
MPAKTUYECKUX HABBIKOB, HEOOXOJMMBIX i MPo(hecCHOHATLHON HAy4YHO-UCCIECIOBATEILCKON |
00pa3oBaTeNbHON ACSITEILHOCTH B 00JaCTH XUMHUHU 3JIEMEHTOOPTAaHUYECKUX COCTUHEHUI U B CMEKHBIX
obnactax Haykd, (QopMHUpOBaHHWE KOMIICTCHIMA B 00JACTH (U3UKO-XMMHYECKHX METOJIOB
YCTaHOBJICHHMSI COCTaBa U CTPOCHHS DIEMEHTOOPTaHHMYECKUX COCIUHEHMH, (hOpMHUPOBAHHE HABBIKOB
CaMOCTOSITENILHOM pa0OThl ¢ TPHOOPHOW ¥ AHATUTHUYCCKOH 0a30i (PU3NKO-XHMMHUYECKUX METOJIOB
aHaJln3a, KOMIIBIOTEPHBIM APKOM U OH-JIaiH 0a3aMu JaHHBIX.

3agauyu AUCHMILIMHBI:

e (opmupoBaHue npeAcTaBIeHUN 00 U3YUEHUU CTPYKTYPhI IEMEHTOOPTAHUYECKUX COSMHEHUN
meTonoM AMP crniekrpockonuu;

® O03HAaKOMJICHHME C OCHOBAaMHU BaXHEHIIUX COBpPEMEHHBbIX MeTroauk SIMP crnekrpockonuu m ux
MIPUIIOKEHUSMH 110 U3YYEHUIO CTPYKTYPHI;

e (opmupoBaHUE HAaBHIKOB M YMEHHUU MONy4YeHUS U MHTeprperaunu SIMP cnekTtpockonuu st
YCTaHOBJICHUS] CTPOEHUSI 3JIEMEHTOOPTraHWYECKHX COEIMHEHHH B COBOKYIIHOCTH C JIPYTrUMU
(U3HKO-XUMHYECKUMH METOIAMHU.

2. MecTto aucuniiimibl B cTpykrype OOIIL

2.1. Vuebnas mucuuruinHa b1.B.JIB.2.1 «[Ipumenenune SAMP-cnexkTpockonuu Juist HU3y4eHUs
CTPYKTYPBl ~ DJIEMEHTOOPIaHWYECKMX  COCIMHEHHWH»  BXOAUT B  BAPUATUBHYK  4acTh
MEXIUCIUIUTMHAPHOT 0 npodeccruonansuoro moayis OOIL.

2.2. JlanHas mporpaMma CTPOUTCSI Ha TPEEMCTBEHHOCTH TIPOTPaMM B CHCTEME BBICIIErO
oOpazoBaHusl M mpeaHazHadeHa g acnupantoB MpUX CO PAH, npomenmmx oOydeHue 1o
IIporpaMMe NOArOTOBKM MAarucCTpOB HJIM CHELUAIMCTOB, MPOCIYLIABIIMX COOTBETCTBYIOLIUE KYPChI U
MMEIOIIUX IO HUM IMOJOXHUTEIbHbIE OUEHKU. [[ns ocBoenus nucuurubbel «lIpumenenune AMP
CIEKTPOCKOIUH JUIS U3YUEHHs CTPYKTYPBI JIEMEHTOOPTaHUUECKUX COCTUHEHUN» TpeOyloTCs 3HaAHUS
U yMEHHMs, NpUOOpETeHHbIE OOYyYaIOUIMMHCS B pE3yJIbTaTe€ OCBOEHHUS psAa MNPEAIIeCTBYIOIINX
JMCLUIUIMH (pa3AeoB AUCLUUIUINH), TAKUX KaK:

— DU3NKO-XUMHUYECKHE METO/IbI AHAIIN3A,

— Opranunyeckast XuMus;

— duznueckass XUMHA,

- AHanuTHuecKas XUMHS,

— KBanToBast xumus;

- CrpoeHnue BemecTna.

2.3. IuctumummHa  «[Ipumenenne  SIMP-criekTpockomuu Ui WM3YYEHUS  CTPYKTYpHI
3JIEMEHTOOPTaHUYECKUX COEJUHEHUI» HEe00XOaAKMMa NMpH MOATOTOBKE K TOCYIapCTBEHHOW HTOTOBON
aTTECTalUH.



3. TpeGoBaHusi K pe3yJbTaTaM OCBOEHHUS TUCHUILTHHBI

[Iponecc wm3ydenus aucuuiuinHbl «lIpumenenne SMP-cnekTpockonuu il U3YYEHUS

CTPYKTYpPHI 3JIEMEHTOOPTaHWYECKMX COCAMHCHMIT» HampaBlieH Ha (OPMUPOBAHUE DJIECMEHTOB
cieayrommx komnereHuud B coorBerctBuM ¢ OOIl mo wnampaBinenuto mnoaroroBku 04.06.01
XUMHYECKHE HAyKH, TPoOHiIb XUMHS JIEMEHTOOPTaHUYECKUX COCTMHCHHM:

>

Ilpogpeccuonanvnvie Komnemenyuu:

YMEHHE TPUMEHSATh (PU3UKO-XUMUYECKUE METOJIbI HWCCIICOBAHMS CTPYKTYPBI I H3y4CHUS
CTPYKTYpPBl ~ 3JEMEHTOOPraHUYECKUX  COCIMHEHHHM,  OCHOBbl  KBAaHTOBO-XUMHYECKOI'O
MO/JICJIMPOBAHUS CTPOCHHSI MOJIEKYJT M PEaKIIMOHHOM criocoOHocTH BemiectBa ([1K-4);

[To okoOHYaHWM U3YYCHUS TUCIUILINHBI ACTUPAHTHI TOJDKHBI OYIyT:
3namep:

® TCOPETUYECKUE U METOA0JIOTHYECKHEe OCHOBBI MeToa SIMP-cniekTpockonuu;
® [IPUHIMUIIBI, YCIOBUS U METOAOJIOTHIO TpuMeHeHus MeToaa SIMP-criekTpockonuy;
® BO3MOXHOCTHU MeToa SMP-cnekTpockonuu B YCTaHOBJICHUH CTPYKTYpBI

3JIEMEHTOOPTAHNUYECKUX COSTUHEHUH.
Ymemes:

o BBI6I/IpaTB HCO6XO,Z[I/IMLIC U OIITUMAJIbHBIC MCTOJHWKH B paMKax MCETOOA HMP'CHGKTPOCKOHI/II/I

AJIs1 YCTAHOBJICHUS CTPYKTYPBI 9JIEMCHTOOPIraHUYCCKUX COCHHHGHHﬁ;

® [IPpOBOAWTH I/IIICHTI/I(i)I/IKaLII/IIO QJICMCHTOOPIraHNYCCKUX BCHICCTB U OHNPCACTIATH UX CTPOCHHUC II0

naHHbIM SIMP-criekTpockonuy;

® OCYHICCTBJIAATH ITOUCK PIH(bOpMaI_II/II/I 0 CTPYKTYPHBIX TIIapaMeTpax 3JICMCHTOOPIaHUYCCKUX

COCIMHCHMH C MCIIOJIb30BaHUEM COBPEMEHHBIX 0a3 TaHHBIX M IIOUCKOBBIX CUCTEM.
Hmemwv onvim:

® WHTCPpHIPCTAllUN HJAHHBIX, IOJTYUYCHHBIX C IMOMOIIBIO ﬂMP-CHCKTpOCKOHI/II/I, JUIS MCCIEIOBAHUM

CTPYKTYPbI 9JICMCHTOOPIraHUYCCKUX COG,Z[PIHGHPIIZ;

¢ MOACIIMPOBAHUS CIICKTPAJIbHBIX U CTPYKTYPHBIX MMapaMCTPOB 3JICMCHTOOPIraHMYCCKUX BCIICCTB C

HCIIOJIBb30BaHUEM KBAHTOBO-XUMHUYCCKHUX MCTOIO0B,

® HAllMCAHUS HAYYHBIX OTUCTOB U cTaTeu.

4. CTpyKTYpa U cofepKaHue TUCHHIITUHBI
OO61ast Tpy10€MKOCTh IUCHUIUIMHBI cOcTaBisieT | 3aueTHas eauHuia (36 yacos).

4.1. CTpyKTYypa IMCHUILTHHBI

Ne HaunmenoBanune O6peM yuebHOM paboTHl, 4 Bun
JACHUTUIMHBI Bcero Bcero W3 ayauTopHBIX CamocT. | UTOTOBOIO
ayautopH. | Jlekn. | JIa6. | Ilpakr. | KCP | paGora | KOHTpOJIS
1 | Ilpumenenne SIMP-
CHEKTPOCKOIUU AJIs
W3YYCHHS CTPYKTYPhI 36 18 9 - 9 - 18 3auer
3J€MEHTOOPTaHUYECKUX
COEIMHEHU I
4.2. Cogepxanne TUCUUIIMHBI
4.2.1. Pa3geiipl AMCHHUILINHLI U BUABI 3aHATHI
Ne HanmeHnoBanue Buel yueGHoI paboThI U TPYIO0EMKOCTb, U @OpMBI TEKYILETO
pa3ieiioB U TEM Bcero | Jlekn. | JIa6 | [Ipakt | CP | KCP KOHTPOJIS
yCIIeBaeMOCTH
1 | OcHOBBI CHEKTPOCKOIIUU 6 2 - 1 3 - Verabiit rpynmosoi
AMP wu cnexrpockonus
SIMP H. 0Ipoc




2 | CoBpeMEHHBIE  METOJIbI 6 1 - 2 3 - Y CTHBIN TPYNTIIOBOM
SMP criekTpockomnuu. ompoc
3 | AMP Ha sqpax, 4 1 - 1 2 - Y CTHBIN TPYNIOBOMA
OTJIMYHBIX OT IPOTOHOB. onpoc
4 | OcobeHnHoctu 4 1 - 1 2 -
CIIEKTPOCKOIIUH SIMP Y CTHBIN TPYNIIOBOM
(bTOpOpraHMyecKux oIpoc
COCIMHEHUM.
5 | OcoGennoctu 4 1 - 1 2 -
CIIEKTPOCKOIIUHU SIMP Y CTHBIN TPYNIIOBOM
dhochopopraanvecKkux ompoc
COCIMHEHUM.
6 | OcobGennoctu 4 1 - 1 2 -
CIIEKTPOCKOIIUH SIMP Y CTHBIN TPYNIIOBOM
KPEMHUNOPraHUYECKUX oIpoc
COCIMHEHU.
7 | Ocobennoctu 4 1 - 1 2 -
CIIEKTPOCKOIIUH SIMP VY CTHBIN TpyNIIOBOM
XaJIbKOT€HOPTaHNYECKUX OIpoc
COCIMHEHU.
8 | Ocobennoctu 4 1 - 1 2 -
CIIEKTPOCKOINHU AMP VYcTHBIN TpynnoBoit
METaJIJIOPIraHUYECKUX onpoc
COCTUHEHUH.
Bcero yacoB 36 9 - 9 18 -
4.2.2. Conep:xkanue pa3aejioB M TeM JUCHUIITHHbBI
Ne | HaumeHoBanue Conepxanue pazzeina (TeMbl) DopMBbI
pa3leNnoB U TeM IIPOBEICHUS
3aHATHI
Tema 1. OcHoBbl | BBenenne. OcHOBHbIE IPUHLMIIEI OKcriepuMenTa SAMP. Jlexuun,
cnekTpockonuu | Xumuueckuid caBur. CrinH-CIMHOBOE B3aUMO/IEHCTBHE U CEMHHApBI,
SAMP u CIMHOBBIE ccTeMBI. CIMH-CIIMHOBOE B3aUMOJEICTBHE CaMOCTOSITEIb
CHEKTPOCKONUS | MPOTOHOB C APYTUMH siApaMu. THTEHCUBHOCTH CIIEKTPOB Has pabota
SMP *H. SIMP 'H. Bausuue 3apsAA0BOM IIJIOTHOCTH Ha
sKkpaHupoBaHue. P PeKTbl coceHUX rpymil. I exTs
KOJIBLIEBOTO TOKa. D(PPEKThI 3TEeKTPUUECKOTO MOJIS.
Me:xMoeKyspHble B3aUMOAEHCTBHSI: BOJOPOIHAS CBS3b U
s¢dexThl pacTBopuTenel. M3oronublie 3¢ GeKThI.
XHAMHYECKHUE CABUTH ~“H HEKOTOPBIX OpraHUYECKHUX
coequHenuil. Cnektpsl SIMP Hu MOJEKYIspHas CTPYKTypa
COE€IMHEHMI. DKBUBAJICHTHOCTh, CHMMETPHS M XUPaJIbHOCTb.
Tema 2. DEPT u J-monynupoBanHOe “cniuH-3x0". JIByMepHas Jlexuun,
CoBpemeHHbIE cnektpockonus AMP. H-H COSY. C-H COSY (HSC). NOE | cemunapsi,
Meroas! AMP u NOESY. CaMOCTOATEIb
CHEKTPOCKOIHUH. Has pabora
Tema 3. IMP na | Ocobennoctu criektpoB SAMP siiep, OTIMYHBIX OT MPOTOHOB. | Jlekiuu,
sqpax, OTAMYHbIX | OTHOCHUTENbHASI YyBCTBUTENbHOCTh. CoiepKaHie U30TOMOB. | CEMHHAPBHI,
OT IIPOTOHOB. Jlnana3oH XMMUUYECKUX CIBUrOB. CIIEKTPHI C pa3BI3KON U CaMOCTOSITEIb
0e3 pa3Bs3ku oT MpoToHOB. CriekTpockormust SIMP Bc. Has paboTa
Cnekrpockonusa AMP ™N. Ocobennoctu JIBYMEPHOI
cnekrpockonuu SIMP ¢ yuactuem siaep N,




Tema 4. Cnekrpockonus AMP PF. Xumnueckue capuru. KoncraaTel | Jlekmun,
OcobenHoctu CIIMH-CIIMHOBOTO B3ammMozeiictaus —F-F, 'H-1F, F-13C, CEMHUHapHI,
CHEKTPOCKOIUHU H CrexTpsl PTOPOPraHUIECKUX COCTUHECHHM. B¢ CIIEKTPBI | CAMOCTOSITEIb
SAMP (bTOpPOpPraHNYECKUX COCTMHEHUH. Has paboTta
(dbTopoprannueck
HX COCMHEHMII.
Tema 5. Cnekrpockonus AMP 3P, Xumuueckue capurd. Koncranter | Jleknmm,
Ocobennoctu CIIMH-CIIMHOBOT'O B3aUMOJICUCTBUS C y4aCTUEM 3p 1H CEMUHApBHI,
cnektpockonuu | CnekTpsl GocPOpOPraHUYECKUX COSAUHEHUH. B¢ CHEKTpPbl | CAMOCTOATEIb
SAMP bochopopraHndecKuX CoOeTUHEHHA. Has pabota
dbochopopranuye
CKHX
COCTUHEHUH.
Tema 6. Cnexrpockonust IMP “Si. 'H u °C cnexrpsr Jlexuuw,
OcobenHoctu KpEMHUMOpPraHUYeCcKuX coearuHeHuid. OnpeneseHue CEMHHApBHI,
CHEKTPOCKOIMUU | CTPOCHHS] KPEMHUUOPTraHUYECKUX COCAMHEHUH MO JaHHBIM CaMOCTOATEIb
SIMP criektpockonuu SIMP. Has pabora
KpPEMHHMMOpraHuy
€CKHX
COECIMHEHU.
Tema 7. CoBpeMeHHOE cOCTOsiHUE criekTpockonuu AMP 17O, 338, Jlekiuu,
Ocobennoctu "Se i **Te. UyBCTBUTENBHOCTD METOA H METOIMYCCKHE CEeMHHaHI,
CHEKTPOCKOMUU | 0COOGHHOCTH peructpanuu cuekTpoB IMP nHa sapax CaMOCTOATEIb
SAMP XaJIbKOT€HOB. BiMsiHME conbBaTalMu U CTPYKTYPHBIX Has pabota
XallbKOTeHOpraH | (paKTOpOB HA XUMUYECKHE CABUTH XaIbKOTEHOPTaHUUECKUX
AYECKUX coeanHeHnil. KOHCTaHThI CIMH-CITMHOBOTO B3aUMO/JICHCTBUS
COEIMHEHU. C YYacTHEM SIJEp XaJIbKOI€HOB. HuC CIEKTPhI

XaJIbKOTC€HOPTAaHMYECKUX COCAMHEHUH.
Tema 8. SIMP-cniekTpockonus JUTUHOPraHUYECKUX COCAMHEHUIM Ha Jlekuuu,
Ocobennoctu siapax °Li m 'Li. CEMHUHapHI,
ciektpockorun | SIMP M B-criekTpockorist opraHHuecKiX COSAMHEHNH 60pa. | CAMOCTOSITEb
AMP Crnexrpockonust AMP u apdext Meccbayspa Ha siapax Has pabora
MeTaJUIOpraHnye W9gp,
CKHX
COCIMHEHUM.

5. O0pa3oBaTesbHbIEC TEXHOJIOTHH

1. AkTuBHBIE 00pa30BaTENbHbBIE TEXHOJIOTHH: JEKIIMH, CEMUHAPBI.
2. CompoBOX/IeHHE JIGKIIMH BU3yaIbHBIMA MaTe€pHajaMHd B BHJE CIAalJIOB, TOATOTOBJICHHBIX C

UCIIOJIb30BAHUEM COBPEMEHHBIX KOMIIBIOTEPHBIX TEXHOJIOTUH, IPOEHUPYEMBIX Ha 3KPAH C ITOMOIIBIO
BUJIEOIIPOEKTOPA.

3. IlpoBeneHre mpakTUYeCKUX paboOT B JIabOpATOpUAX, ydacTUE OOYYAIOUIMXCS B HAyYHOH
paboTe 1 BBHIOJHEHUH HCCIIEI0BATENbCKUX TPOEKTOB.

4. Micnionb30BaHuE CHENMATbHOTO NPOTpaMMHOr0 obOecriedeHuss U VIHTepHeT-pecypcoB JUIs
o0OyueHus B X0JI€ MPAKTUYECKUX U CAMOCTOSITENIbHBIX PaloT.

6. YueOHO-MeTOAMYeCKOe o0ecnieueHrue CAMOCTOSITe/ILHOMH PadoThl ACIUPAHTOB

Bupl camocTosiTenbHON paboTHI:

B JIOMAIITHUX YCIIOBHSIX, B UATAJILHOM 3ajie OMOIMOTEKH, Ha KOMIIbIOTEpax C AOCTYIOM K 0a3zam
TaHHBIX M pecypcam MHTepHeT, B 1a00opaTopHsx C JOCTYIOM K JabopaTOpHOMY OOOPYIOBaHHIO U
npudopam.



CaMocTtosTenbHass padoTa TMOJIKPEIUIACTCS Y4eOHO-METOJIUYECKMM H  HWH()OPMAIMOHHBIM
obOecrieueHreM, BKJIIOYAIONINM YYeOHUKH, Y4EOHO-METOTUYECKHE IOCOOHUS, KOHCIEKTHI JICKIIHA,
y4e0HOE W HaydyHOEe MPOrpaMMHOE oOecrieueHue, pecypcsl IHTepHeT.

1. OIIeHO‘{HLIe CpeacTBa AJisl TEKyIEro KOHTpPoOJId yCcneBaeMocCcTu, l'lpOMC)KyTO‘lHOﬁ arrecranmuu
o U TOramM 0CBOCHUSA JUCHUIIJIMHBI

Lenp koHTposigs - monydeHue uHPoOpManMu O pe3yiabTaTax OOY4YeHHMs M CTENEeHH HX
COOTBETCTBHS pe3ysbTaTaM OOy4EHHUsI.

7.1. Tekymuii KOHTPOJIb
Texkymuii KOHTPOJIb yCIIEBAEMOCTH, T.€. IPOBEPKA YCBOECHUS y4E€OHOIo MaTepHala, peryssipHo
OCYLIECTBIIsIeMas Ha MIPOTSHKEHUM ceMecTpa. TeKylmii KOHTPOJIb 3HAaHUN y4aIlUXCs OPraHu30BaH Kak
YCTHBIN rpymnmoBoi omnpoc (YI'O).
Texymas camocrosiTenpHas paboTa acnUpaHTa HalpaBleHa Ha YIIIYOJIEHHE M 3aKperuieHue
3HAHUU, U Pa3BUTHE IPAKTUYECKUX YMEHUN aCIIMPaHTA.

7.2. IlpoMesKyTOYHASA aTTeCTAUMS
[IpomexxyTouHass arrecTanys OCYLIECTBISETCS B KOHIIE CEMECTpa W 3aBEepLIAcT H3y4dEHUeE
mucuuiinael «lIpumenenne AMP-cnekTpockonuu sl U3y4eHUsl CTPYKTYPbl 3JIEMEHTOOPraHUYECKUX
coeauHeHui». opMa arrectTauuu — 3a4eT.

KoHTpoJibHBIE BOIIPOCHI K 3a4eTy:

1. Uctopuss otkpeitus SAMP. VYrnoBoii MOMEHT KoiludecTBa [BIKEHUS snep. Sapa B
CTaTUYECKOM MArHUTHOM I10Jie. DHEPTrus sAep B MarHUTHOM I10JIE.

2. Bnusinue 3apsi10BO# MJIOTHOCTH Ha YKpaHUpoBaHue. DPPEKThI COCETHUX TPYIII.

3. BBenenue B nuHamuyeckyro crektpockonuto SAMP. O6mue mnonoxenus. I[lapamerpsr
aKTHUBAIUH.

4. IMpuniunsl sxcnepumenta AMP. [lpunnunuansHoe yeTpoicTBO criektpomerpa SIMP.

5. MarHuTHO-aHU30TPOIHBIC 3P (HEKTHI COCSAHUX TPYIIL. DPPEKTHI KOIBIIEBOTO TOKA.

6. [IpakTiueckoe mTpUMEHEHHE IUHAMHUYecKoi crnekTpockonuu SIMP. Bpamienue Bokpyr
onuHapHbIx cBszen C-C.

7. UmnynecHbiii Meton IMP. Knaccudeckoe onrcanue UMITYJIbCHOTO IKCIIEPUMEHTA.

8. D heKThI HIEKTPHUECKOTO TOJIS.

9. BpamieHue BOKpyr 4aCTHUHO JBOWHBIX CBs3eil. Bpaienue Bokpyr ABoiHbIX cBs3eit C=C.

10. Penakcarusi. @a3oBast KOTEPEHTHOCTb.

11. MexMoneKynspHbIe B3aUMOJICHCTBUS: BOJOPOAHAS CBSI3b U 9PPEKTHI pacTBOPHUTENEH.

12. NuBepcus atomMoB a3ota u Gocdopa. MaBepcus nukiioB. BanentHas Tayromepusi.

13. Onpenenenre XMMUYECKOTO C/IBUTA.

14. IzoTonHbIe 3 PEKTHI.

15. Pa3Bs3biBanue cnuHa" B ciektpockonuu SIMP 'H. oxasnenue curuana pacTBOPUTEISL.

16. Cnimn-crimHOBOE B3aumoeiicTeue. CrimHoBas cuctema AX. CrimHOBast cucrema AX?2.

17. Xumnueckue capuru “H, °C MpeACTaBUTENEH (I)TO?OpraHI/I‘{eCKI/IX COCIMHEHUM.

18. "Pa3Bs3piBanue ciHOB" B criekTpockornuu SIMP BC. Yacrnunas pa3Bs3ka oT npoToHoB." 1 H
-off-resonance".

19. Cnun-crimHOBOE B3amMojelicTBue. CrimHOBBIE cucTteMbl AXn. [IpaBuia MyJbTHIIIICTHOCTH.
CnunoBas cuctema AMX. CiHOBBIE cUCTEMBI An.

20. Xumuueckue casurn “H u °C npeacTaBuTeNe GocPopopraHnuecKuX COSTUHCHHUH.

21. CnuH-cinHOBOE B3auMo/ieicTBure. [IpaBuia My IbTUILIIETHOCTH.

22. Xumnueckne capura “H n °C MIPEACTABUTENEH KPEMHUNOPTaHUYECKUX COCIMHEHHM.

23. SAnepubiii  3¢dext Osepxaysepa. Ilpumenenune D0 nans u3ydyeHHs OCOOEHHOCTEH
CTPYKTYPBI COCTUHEHU .

24. Homenknatypa cniMHOBBIX cucteM. CriuHoBast cuctema AB. Cuctembt AX — AB — A2.

25. Xummueckue capuru nporonoB OH, SH u NH rpymm.



26. 'emMuHa/IbHBIE KOHCTAHTHI CIUH-CIIMHOBOTO B3aUMO/IEHCTBU.

27. TpeXxCIUHOBBIE CUCTEMBI. Tg)eXCHI/IHOBaH cucrema ABX.

28. XMHYeCcKre CIBUTH 'HuC MpEeACTaBUTENEH XaIbKOT€HOPTaHMYECKUX COCTMHEHUH.

29. Tereposimepuast 2D-J,8-ciexrpockormst IMP °C.

30. YUerbipexcnimHoBble cuctembl. CriuHOBBIE cUCTeMbl A2X2 u A2B2. CnHHOBBIE CHCTEMBI
AA'XX " u AA'BB".

31. Xumnueckne casura *H u °C IIPEACTABUTENIEH METAITIOOPTAHUYECKUX COEAMHEHU.

32. 'omosinepHas (1H, 1H) 2D -xoppensimonHas cnekrpockonus (COSY) SAIMP.

33. CniuH-CIMHOBOE B3aUMOJICHCTBUE IPOTOHOB C JPYTUMH SIPaAMHU.

34. Xumnueckue casuri N OpraHHYECKHX U 2IeMEHTOOPTaHHICCKHX COSIMHCHHIL.

35. I'ereposiaepHast *c, 1H) 2D -koppensuuonHas cnekrpockonus (HETCOR) SAMP.

36. CnimroBas cucrema AMX. CnimHoBBIe cucTeMbl An. [IpaBuia WHTEpIpeTalluu CBEPXTOHKON
CTPYKTYpHI B criekrpax SAMP.

37. Xumuueckue casura °F B criektpax SAMP ¢TopopraHnyecKux COeTMHEHU.

38. JIBymepnas SIMP (*H, *H) criekrpockomust (NOESY).

39. aTencuBHOCTH CrieKTpoB SIMP.

40. Cnextpsl SIMP u monekynspHasi CTpyKTypa COeAMHEHHH. DKBUBAJICHTHOCTh, CHMMETPUS U
XUPaJbHOCTb.

41. BunuHanbHble KOHCTAHTHI CIIMH-CIIMHOBOI'O B3aWMOJEWUCTBUA. 3aBUCUMOCTb BHUILIMHAIbHON
KOHCTaHTBI OT JBYTPAHHOTO YTIJIa.

42. JlanbHuEe KOHCTAHTHl CIMH-CIIMHOBOTO B3anMMOACUCTBHUS. I[IpsMble KOHCTaHTHI CIHUH-
CIIMHOBOT'O B3aUMOJCHCTBHUS.

43. OcobennoctH criekTpoB SIMP sinep, OTIIMYHBIX OT IPOTOHOB.

44. Cnekrpockonus SAMP >N. Ocobennoctu JIByMepHoOU cnekrpockonuu AMP ¢ ydactuem
saep N,

45. Cnextpockonusi ~ SIMP Br  Xumuueckue casuru. KOHCTaHTBI CHOUH-COUHOBOIO
B3aMMOJICHCTBHUS 19F-lgF, 1H-19F, Ve 3¢,

46. Cnektpockonust  SIMP 81p. Xumuueckue casuru. KOHCTAaHTBEI CHOUH-COUHOBOIO
B3aUMOJCUCTBUSA C y4aCTHEM 3p,

47. Cnekrpockornusa SIMP 2si. 'H u ®cC CHEKTpPbl KPEMHUMOPraHMYECKUX COEIUHEHUM.
OrmpesenieHne CTPOCHHSI KPEMHUMOPTaHUYECKUX COSTMHEHU 0 TaHHBIM crieKTpockonuu SIMP.

48. CoBpeMenHOE cocTosHue criekTpockornun SMP 10, 33, "Se u *Te. 'H u B°C CIEKTPBI
XaJIbKOT€HOPraHWYEeCKUX COETMHEHUM.

49. SIMP-cnekTpocKonus TMTUHOPraHMYeCKHX COEANHEHUH Ha sipax ®Liu 'Li.

50. SIMP B-criekTpockorus opraHYecKiX CoeaMHEHNH 6opa.

51. Cnexrpockonust AMP Ha sipax W9gn,

8. YueOHo-MeToaMUecKoe M HH(POPMALIMOHHOE 0O0ecnieueHue Y4eOHOol TN CIUNIHHbI

OcHoBHasi iuTepaTypa

1. Adanacees, b. H. ®usnueckas xumus / b. H. Adanacees, 0. I1. Akynosa. — M.: Jlans, 2012.
—464 c.

2. Topukos, B. UI. OchoBsl ¢puznueckoit xumuu / B. U. I'opuikos, U. A. Ky3nenos. — M.: bunom.
Jlabopatopus 3Hanui, 2014. — 407 c.

3. Wnmen, 3. OcHoBBI opranndeckoi crepeoxumuu / 3. Unuen. — M.: bunom. JlaGopaTtopus
3uanui, 2014. — 703 c.

4. CunbBepcreitn, P. Cnektpomerpuueckass WIACHTU(UKAIUMS OPraHUYECKHX COEIUHEHUH /
P.Cunsrepcreitn, @. Bedcrep, J1. Kumit. — M.: bunowm. JIaGoparopus 3nanuii, 2014. — 557 c.

5. Dnpmen6Opoiix, K. Merammooprannueckas xumua / K. DnpmenOpoiix. — M.: bunowm.
Jlabopatopus 3Hanui, 2014. — 750 c.

JonmosiHuTeILHAS JIUTEPATYPA
1. Knenun, B. U. Beicokomonekynspubie coenunenus / B. U. Knenun, 1. B. ®enycenko. — M.:
Jlanb, 2013. - 512 c.



2. Peytos, O. A. Opraanueckas xumus: B 4-x 7. T. 1 / O. A. Peyros, A. JI. Kypn, K. I1. Bytun —
M.: bunowm. JIaGoparopus 3nanwmii, 2014. — 567 c.

3. Peytos, O. A. Opraanueckas xumus: B 4-x 7. T. 2 / O. A. Peyros, A. JI. Kypn, K. I1. Bytun —
M.: bunowm. JIaboparopus 3Hanui, 2014. — 623 c.

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

5. Peytos, O. A. Opraanueckas xumus: B 4-x 1. T. 4 / O. A. Peyros, A. JI. Kypn, K. I1. Bytun —
M.: bunowm. JlaGoparopus 3Hanui, 2014. — 726 c.

6. Cwmurt, B. A. OCHOBBI COBPEMEHHOT'O OPTaHMYECKOTO CHHTE3a. YueOHoe mocooue / B. A. Cmur,
A. 1. Iuneman. — M.: bunom. Jlaboparopwus 3nanuii, 2014. — 750 c.

7. Tpasens, B. ®. Opranuueckas xumus: yueOHoe mocobue ans By3os: B 3-ex 1. T. 1 / B. @.
Tpaeens. — M.: bunom. Jlaboparopus 3nanuii, 2014. — 368 c.

8. Tpasens, B. ®. Opranuueckas xumus: yueOHoe mocobue ans By3os: B 3-ex . T. 2 / B. @.
TpaBens. — M.: bunom. Jlabopartopust 3nanui, 2014. — 517 c.

9. Tpasens, B. ®. Opranuueckas xumus: yueOHoe mocodbue ans By3os: B 3-ex . T. 3 / B. @.
TpaBens. — M.: bunom. Jlaboparopust 3nanuii, 2014. — 388 c.

10. XensBunkensb, J[. CucremaTndeckas HOMEHKJIATypa OpraHuveckux coemuHeHuit / ]l
XenbBUHKEIL. — M.: bunoM. JlabopaTtopus 3Hanuii, 2014. — 232 c.

HNHuTepHeT-pecypcsl
e Taylor &Francis (>xypHaibl H3/1aTEIILCTBA)
e American Chemical Society
e Thieme Chemistry
e Wiley Online Library
¢ Royal Society Chemistry
e Springer
e Sci Finder (Chemical Abstracts Service)
e Web of Science
e Pedeparusnas 0a3a ganneix [TIHTE CO PAH
o E-library

e OBC «M3paTenbcTBO «JIaHbY

9. MarepuajbHO-TeXHUYECKOe o0ecnedeHre y4eOHOH TUCHUIIIMHBI

Jlj1g ocBOEHMS TPOrpaMMbl OOyUYEHUS U JUIsl BBIMOJIHEHNS HAYYHO-UCCIIE0BATEIbCKUX padoT Mo
TeMe JUCCepTallMM KaKJOMYy aclUpaHTy TMpeAoCTaBICHO WHAMBHIyalbHOE pabodyee MecCTo,
00Opy/IOBaHHOE  TPUTOYHO-BBITSDKHOM  BEHTWIALMEH,  BOJONPOBOJAOM,  BOJOOTBEICHHEM,
BO3AyX0BOJIOM. [Ipy BBINONHEHNHM KBIM(UKALMOHHBIX M IHCCEPTALMOHHBIX PA0OT acCHUpPAHTHI
HUMEIOT BO3MOXHOCTb MCIIOJIb30BaTh MaTepualbHO-TEXHUYECKUE CPEJICTBA JJabopaTopuil (OprrexHuKa,
PEaKTHUBBI, PaCXOAHbIE MaTepHajbl, JadopaTopHas MOCyAa, U3MEPUTEIbHOE 000pYAOBaHUE U Jp.), a
Takke UMEIOT JOCTyn K joporocrosimiemy oOopynoBanuto HMpUX wu baiikanbckoro 1eHTpa
KoyiekTUBHOTO nosib3oBanust CO PAH (uudposoit mynsrusaepusiit @ypee-cnexrpomerp AMP DPX-
400, SAMP-cnextpomerp AV-400 ¢dupmer Bruker Bio-Spin, xpomaromacc-cniekrpomerp GCMS-
QPS050A  ¢upmser  SHIMADZU, wumnynscheiii  OIIP-cnektpomerp Bruker ELEXSYS ESS80,
unppakpacubiii Oypre-cnekrpomerp IFS-25 ¢pupmsr Bruker, UK-KP ®ypre cnexktpomerps! Varian u
Vertex-70  ¢upmbr  Varian, UV/VIS-cnektpomerp Lamda 35 d¢upmer Perkin  Elmer,
cnexkrpodayopumetp LS55, nsrorosutens Perkin Elmer, mopomxkossrii nudpakromerp D2 PHASER,
MoHOKpucTainueckuil  audpakromerp D8 VENTURE wu np.) [lng mnpoBeneHHs: KBaHTOBO-
XUMUYECKUX PACYeTOB HMMEETCS BBIYUCIUTENBbHBIA KiacTep 391'm/1121'6/14T6 m HeobOxomumoe
porpaMMHOe obecrieueHue.


http://taylorandfrancis.com/
https://pubs.acs.org/journal/jacsat
https://www.thieme.de/en/thieme-chemistry/home-51399.htm
http://onlinelibrary.wiley.com/
http://www.rsc.org/
http://www.springer.com/gp/
https://www.cas.org/products/scifinder
https://webofknowledge.com/
http://www.prometeus.nsc.ru/mba/db.ssi
https://elibrary.ru/
https://e.lanbook.com/

Ceenenns o mepeyTBep:xIeHIn pabouveii mporpaMmel y4eGHOH THCHHILITHHDI

Ha 0YepeHOil y4eOHbI rox 1 perucTpanus H3MeHeHmit

YueOusIii roa

Pemenne YueHnoro coseta

(Ne npomorona, dama
3acedanus)

ITonnuce
OTBETCTBEHHOT'O

(D.H.0., noonucs)

Homep namenenus

(unu 6e3 usmenenuii)
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Conep:xanue H3MeHEHHI (6HOCUmMCA Om pyKu):
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