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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.

It
HavanbHUK —OTAENa acmUpaHTyphl K.X.H. 7 /7 H.H. Tpodumona

1. Heau u 3a1a4u y4eOHOM TUCIUIIIMHBI

PaccmaTtpuBaemas TUCHUIUIMHA OTHOCUTCS K (DaKy/lIbTaTUBHBIM AMCLUMILIMHAM MPU MOJITOTOBKE
aCTIMPaHTOB, 00YJAOIIUXCS TI0 TPO(UITI0 BEICOKOMOJIEKYIISIPHBIE COSAMHECHHUS.

Henbio wu3ydyeHusi AUCHUILUIMHBI SBISETCS NpuoOpeTeHHe (yHAAMEHTaIbHBIX 3HAHUN H
MPAKTUYECKUX HABBIKOB, HEOOXOJMMBIX i MPo(hecCHOHATLHON HAy4YHO-UCCIECIOBATEILCKON |
00pa30BaTeNbHON ACSITETbHOCTH B 00JaCTH XUMHUHU 3JIEMEHTOOPTAHUYECKUX COCTUHEHUI U B CMEKHBIX
obnactax Haykd, (QopMHUpOBaHHWE KOMIICTCHIMA B 00JACTH (U3UKO-XMMHYECKHX METOJIOB
YCTaHOBJICHHMSI COCTaBa U CTPOCHHS DIEMEHTOOPTaHHMYECKUX COCIUHEHMH, (hOpMHUPOBAHHE HABBIKOB
CaMOCTOSITEIILHOM pa0OThl ¢ TPHOOPHOW ¥ AHATUTHUYCCKONW 0a30i (PU3NKO-XHUMHUYECKUX METOJIOB
aHaJln3a, KOMIIBIOTEPHBIM APKOM U OH-JIaiH 0a3aMu JaHHBIX.

3agauyu AUCHMILIMHBI:

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

® 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. Yuebnas mucuummmHa OT.2 «IIpumenenue IAMP-cnekTpockonuu A U3ydeHUS
CTPYKTYPBI AIIEMEHTOOPTAHNYECKUX COCJIMHCHMIA ) BXOJUT B BapUATHUBHYIO JacThb
MEXIUCHUTUTMHAPHOTO npodeccuoHanbHoro moayis OOIL.

2.2. lanHas mporpamMma CTPOHWTCS Ha MPEEMCTBEHHOCTH TIPOTpaMM B CHUCTEME BBICIIECTO
oOpazoBaHusl M mpeaHazHadeHa g acnupantoB MpUX CO PAH, npomenmmx oOydeHue 1o
porpaMMe MOJArOTOBKH MAarucCTpOB WJIM CHEIUATMCTOB, MPOCIYIIABIINX COOTBETCTBYIOIINE KYPCHI U
MMEIOIIUX IO HUM IMOJOXHUTEIbHbIE OUEHKU. [[ns ocBoenus nucuurubbel «lIpumenenune AMP
CHEKTPOCKOMUU JJISl U3YUEHUSI CTPYKTYPhI SJIEMEHTOOPTaHMYECKUX COCTUHEHHIT» TPeOYIOTCS 3HAHUS
U YMEHHUS, TPUOOPETCHHBbIC OOYyUYaAIOMUMHKCS B pPe3yJbTaTe OCBOCHUS Psiia MPEIIICCTBYIOUIIUX
JTUCIUILTUH (pa3enoB JUCIHILINH), TAKUX KaK:

- DH3NKO-XNUMUYECKHE METO/IEI aHAIN3A,

- Opranuueckast XuMusi;

— duznueckass XUMHA,

- AHanuTHyeckass XUMHS

— KBanToBast xumus;

- CrpoeHnue BemecTna.



3. TpeboBaHus K pe3yJibTaTaM OCBOEHMSI JUCHUNIMHBI

[Ipouecc wu3ydenus gucumiuinHbl «lIpumenenne SAMP-cnekTpockonuu i U3YYEHUS

CTPYKTYpPHI DJIEMEHTOOPTaHUYECKNX COCAMHCHUI» HalpaBleH Ha (OPMUPOBAHUE DSJIEMEHTOB
cieayrommx komnereHuut B coorBerctBUUM ¢ OOIl mo wnampaBinenuto mnoaroroBku 04.06.01
XuMuueckue Hayku, Tpoduib BEICOKOMOIEKYISIPHBIC COSTUHCHUS

>

Oobwenpogpeccuonanvnovle KomnemeHyuu:

CriocoOHOCTh €CaMOCTOSITENIBHO OCYILECTBIATh HAyYHO-HUCCIIEIOBATENbCKYIO JEATEIbHOCTh B
COOTBETCTBYIOLIEH MPO(ecCHOHAIBHON 00JaCTH C HCHOJB30BAHHEM COBPEMEHHBIX METOOB
UCCIIeI0OBaHMS U HHPOPMALIMOHHO-KOMMYHHUKAITMOHHBIX TexHosorui (OITK-1);
Ilpogheccuonanvuvie komnemenyuu:

YMeHue npuMeHsITh (U3UKO-XUMHYECKHE METObI UCCIICIOBAHUS CTPYKTYPHI BEIIECTBA, 3HAHUE
OCHOB  KBAaHTOBO-XMMHYECKOTO MOJCIHUPOBAHMS CTPOCHUS MOJEKYJIl M  PEaKIUOHHON
cniocooHocTH BemiectBa ([TK-4).

Ilo oxoHYaHMM U3y4YeHUSs AUCUHUILIMHBI ACTIMPAHTHI A0JKHbI OyayT:

3uamo:

TEOPEeTUYECKHEe U METOJI0JIOTUYECKre OCHOBBI MeTo1a SIMP-criekTpockonuu;

® [IPUHOMIIBI, YCIIOBUA U MCTOJOJIOTHIO IIPUMCHCHUA METOAA HMP'CHGKTpOCKOHI/II/I;
® BO3MOXXHOCTH METOAA HMP'CHGKTpOCKOHI/II/I B YCTAHOBJICHUU CTPYKTYPhI

AJIEMEHTOOPTAHMYECKUX COSTUHEHUH.
Ymemo:

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

JUISl yCTAHOBJIEHUS CTPYKTYPBI 3JIEMEHTOOPTaHUYECKUX COCIMHEHNU;

® [IPOBOAUTDH I/IIIGHTI/I(I)I/IKaI_II/IIO QJICMCHTOOPIraHUYCCKUX BCIHICCTB MU OIIPCACIIATL UX CTPOCHHUC IIO

JanHbM SIMP-criekTpockonuu;

® OCYLIECTBJISITh NOMCK HH(OpPMALIMKM O CTPYKTYPHBIX IapamMeTpax 3JIEMEHTOOPraHUYEeCKUX

COCIIMHEHUH C NCIOJIb30BAHUEM COBPEMEHHBIX 0a3 TAHHBIX U IIOUCKOBBIX CHCTEM.
Hmempsb onvim:

® VHTEPIPETALNHU JaHHBIX, MTOJIYYECHHBIX ¢ noMoupio AMP-criekTpockonuu, st UCCAENOBaHUI

CTPYKTYPBI 2JIEMEHTOOPIaHUYECKUX COCINHECHHH;

¢ MOJCIIMPOBAHUS CIICKTPAJIBHBIX U CTPYKTYPHBIX MMAPpaMCTPOB 3JIEMCHTOOPIaHUYCCKUX BCIUICCTB C

HUCIIOJB30BaAHUEM KBAHTOBO-XUMHNYCCKHUX MCTOO0B,

® HAlMMCAaHUWA HAYYHBIX OTUCTOB U cTaTeH.

4. CTpyKTYpa U cofepKaHue TUCHHIITUHBI
OO61ast TpyA0€MKOCTh IUCHUIUIMHBI cOcTaBisieT | 3aueTHas eauHuia (36 yacos).

4.1. CTpyKTypa TUCHUNINHBI

Ne HaumenoBanue O0beM yuebHOI paboThl, 4 Bun
JTUACUUTUIMHBI Bcero Bcero W3 ayauTopHBIX CamocT. | HUTOTOBOrO
ayautopH. | Jlekn. | JIa6. | Ilpakr. | KCP | paGora | KOHTpOJIs
1 | Ilpumenenne SAMP-
CHEKTPOCKOIUU AJIs
W3YYCHHS CTPYKTYPhI 36 9 9 - - - 27 3auer
3J€MEHTOOPTaHUYECKUX
COEIMHEHU I
4.2. Cogepxanne TUCUUIIMHBI
4.2.1. Pa3geiipl AMCHUILINHLI U BUABI 3aHATHI
Ne HanmeHnoBanue Bunel yueGHoI paboThl U TPYIOEMKOCTb, U @OpMBI TEKYILETO
pa3ieiioB U TEM Bceero | Jlekn. | JIa6 | [Ipakt | CP | KCP KOHTPOJIS
yCIIeBaeMOCTH
1 | OcHOBBI CHEKTPOCKOIIUU 6 2 - - 4 - VCTHBI FpymHOBOi
AMP wu cnekrpockonus
SIMP H. onpoc




2 | CoBpeMEHHBIE  METOJIbI 6 1 - 5 - Y CTHBIN TPYNTIIOBOM
SMP criekTpockomnuu. ompoc

3 | AMP Ha sqpax, 4 1 - - 3 - Y CTHBIN TPYNIOBOMA
OTJIMYHBIX OT IPOTOHOB. onpoc

4 | OcobeHnHoctu 4 1 - - 3 -

CIIEKTPOCKOIIUH SIMP Y CTHBIN TPYNIIOBOM
(bTOpOpraHMyecKux oIpoc
COCIMHEHUM.

5 | OcoGennoctu 4 1 - - 3 -

CIIEKTPOCKOIIUHU SIMP Y CTHBIN TPYNIIOBOM
dhochopopraanvecKkux ompoc
COCIMHEHUM.

6 | OcobGennoctu 4 1 - - 3 -

CIIEKTPOCKOIIUH SIMP Y CTHBIN TPYNIIOBOM
KPEMHUNOPraHUYECKUX oIpoc
COCIMHEHU.

7 | Ocobennoctu 4 1 - - 3 -

CIIEKTPOCKOIIUH SIMP VY CTHBIN TpyNIIOBOM
XaJIbKOT€HOPTaHNYECKUX OIpoc
COCIMHEHU.

8 | Ocobennoctu 4 1 - - 3 -

CIIEKTPOCKOINHU AMP VYcTHBIN TpynnoBoit
METaJUIOPTaHUYECKUX onpoc
COCTUHEHUH.

Bcero yacos 36 9 - - 27 -

4.2.2. Conep:xkanue pa3aejioB M TeM JUCHUIITHHbBI
Ne | HammeHoBaHue Copepxanue paszzeina (TeMbl) Dopmsbl
pa3esioB U TEM IIPOBEJCHUS
3aHATHI

1 Tema 1. OcHoBbel | Beaenue. OcHOBHBIE IPUHLUIIBI dKcriepuMeHTa SIMP. Jlexuun,
cnektpockonuu | Xumuueckuid caBur. CriMH-CIIMHOBOE B3aUMO/IEHCTBUE U CEMHUHApBI,
SAMP n CIIMHOBBIE CHCTEMbI. CIIMH-CIIMHOBOE B3aUMOJICHCTBUE CaMOCTOATEIb
CHEKTPOCKOMNUSL | MPOTOHOB C APYTUMH siApaMu. THTEHCUBHOCTH CIIEKTPOB Has pabota
SMP H. SIMP H. Bausuue 3aps10BOM IJIOTHOCTH Ha

sKpaHupoBaHue. DPPeKThl coceNHUX rpymil. P HeKTs
KOJIBLIEBOTO TOKA. D()(HEKTHI FIEKTPHUUECKOTO MOJIS.
MeKMONEKyIIIpHbIE B3aMMOICHCTBUS: BOAOPOIHAS CBSI3b U
3 dexTsl pacTBopHUTenel. M30TonHbIE 3P HEKTHI.
Xumudeckue cABUrd “H HEKOTOPBIX OpraHNYECKUX
coequHenuil. Cnextpsl SIMP "Hu MOJIEKYJIIpHAst CTPYKTypa
coeIlMHEHN . DKBUBAJIEHTHOCTh, CHMMETPHS U XHUPaTbHOCTb.

2 | Tema?2. DEPT u J-monynupoBaHHOe “cniuH-3x0”. JIByMepHas Jlexuun,
CoBpemeHHbIE cnekrpockonus AMP. H-H COSY. C-H COSY (HSC). NOE | cemunapsl,
Meronas! AMP u NOESY. CaMOCTOATEIb
CHEKTPOCKOMUHU. Hasi paboTa

3 Tema 3. AIMP na | Ocobennoctu cniektpoB SAIMP sigep, OTIHYHBIX OT MPOTOHOB. | Jlekiuw,
a1pax, OTIMYHBIX | OTHOCUTENbHASI YyBCTBUTENbHOCTh. CoiepKaHHe U30TOMOB. | CEMUHAPHI,
OT IIPOTOHOB. Junana3zoH XuMHU4eCKUX cABUTOB. CIEKTPBI C pa3BI3KON U CaMOCTOSITEIb

0e3 pa3Bsa3ku OT NpoToHOB. CnekTpockonus AMP Bc. Has pabota
Crnexrpockonus AMP N. Ocobennocru JBYMEPHOU
cnekrpockonuu SIMP ¢ yuactuewm siaep N,




Tema 4. Cnekrpockonusa SAMP BF. Xumunueckue casuru. Koncrautel | Jleximm,
Ocobennoctu CIIMH-CIIMHOBOTO B3amMoeiicraus F-F, 'H-1°F, PF-13C. CEMHHApHI,
CIIEKTPOCKOINHU H CrexTpsl pTOpOpraHUIECKUX COCTUHECHUMN. B¢ CHEKTPHI | CAMOCTOSITEIIb
SIMP (bTOpOpraHMYECKUX COCAMHEHUH. Has paboTa
dbTopoprannueck
MX COCIUHECHHIA.
Tema 5. Cnektpockonus SAMP 3P, Xumuueckue capuru. Koncrautel | Jlekmuu,
OcoOenHoctu CIIMH-CIIMHOBOTO B3aMMOJIEHCTBHS ¢ yaacTreM > P. H CEMHHapHI,
cnektpockonuu | CnexTpsl (ochopopraHMuECKUX COSAMHEHUN. B¢ CIIEKTPBl | CAMOCTOSITEIIb
SAMP dochopopraHndeckux coeTMHEHHN. Has paboTa
dbochopopranuye
CKHX
COCTUHEHUN.
Tema 6. Crnexrpockonust IMP “Si. 'H u °C cnexrpsr Jlexuum,
OcoOenHoctu KPEMHHMOpPraHM4EeCKuX coeauHeHu. Onpenenenue CEMUHApBHI,
CIEKTPOCKOIUU | CTPOCHHS] KPEMHUMOPTaHWUYECKUX COCAMHEHUM MO JaHHBIM CaMOCTOATENb
SAMP criektpockonuu AMP. Has pabora
KpPEMHMIOpraHuy
€CKHX
COCMHECHUM.
Tema 7. CoBpEMEHHOE COCTOsIHUE crieKTpockonuu SAMP 17O, 338, Jlexnum,
OcoOenHoctu ""Se i "®Te. UyBCTBUTEIBHOCTD METOA H METOIHUECKIE CEeMHHaphlI,
CHEKTPOCKOMUU | 0coOOEHHOCTH peructpanuu cuekTpoB AIMP Ha sapax CaMOCTOATENb
SIMP XaJbKOT€HOB. BisiHue conpBaTanu U CTPYKTYPHBIX Has pabota
XaJIbKOTEeHOpPTraH | (aKTOpOB HA XUMUYECKHE CIBUTH XaTbKOT€HOPTaHHUUECKUX
AYECKUX coequHeHni. KOHCTaHThI CIMH-CIIMHOBOTO B3aWMOICHCTBUSA
COEIMHEHUII. C y4acTUEM sJIep XAJIbKOTE€HOB. 'HuC CIIEKTPbI

XaJIbKOT€HOPTaHUYECKUX COCTUHEHUN.
Tema 8. SIMP-cniekTpocKONus JUTUHOPTaHUYECKUX COSAMHEHHUI Ha Jlexnum,
OcoOenHoctu Aanpax ®Liu Li. CEMUHApBHI,
ciekrpockonun | SIMP M B-criekTpockomnust opraHiuecKixX COSMHEHNH 60pa. | CAMOCTOSITEb
SAMP Cnexrpockonust AMP u spdpext Meccbayapa Ha siapax Has pabora
METaJUIOpraHuye gn,
CKHX
COEIMHECHUM.

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 NpakTUYECKUX paboOT B JIaOOPATOpPUAX, ydacTHE OOYHAIOUIMXCS B Hay4YHOH
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 VHTepHeT, B 1a00paTOpHsiX C JOCTYIOM K JabOopaTOpHOMY OOOPYIOBAaHHUIO 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 TEKylero KOHTpoJid yCcrneBaeMocCcTu, HpOMe)KyTOqHOﬁ aTTeCTallumn
o U TOramM 0CBOCHUSA JUCHUIIJIMHBI

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

7.1. Tekymuii KOHTPOJIb
Texymuii KOHTPOJIb yCIIEBA€MOCTH, T.€. IPOBEPKA YCBOEHUS y4yeOHOro Marepuania, peryssipHoO
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 NIPAKTUYECKUX YMEHUH aclIMpaHTa.

7.2. IlpomMesKyTOYHASA aTTeCTAUMS
[IpomexxyTouHass arrecTanys OCYLIECTBISETCS B KOHIIE CEMECTpa W 3aBEepLIAcT H3y4dEHUeE
mucuuiinael «lIpumenenne AMP-cnekTpockonuu sl U3y4eHUsl CTPYKTYPbl 3JIEMEHTOOPraHUYECKUX
coeauHeHui». opMa arrecTauuu — 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. Benenune B nuHamuyeckyro crektpockonuio SAMP. OOmme mnonoxenus. Ilapamerpsl
aKTHUBAIUH.

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

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

6. [IpakTiueckoe mnpUMEHEHUE AUHAMH4YecKoil crnekTpockonuu SIMP. Bpamenue Bokpyr
onuHapHbIx cBszen C-C.

7. UmnynecHbiii Meton IMP. Knaccudeckoe onrcanue UMITYJIbCHOTO IKCIIEPUMEHTA.

8. D heKThI HIEKTPHUECKOTO TOJIS.

9. BpamieHue BOKpyTr 4aCTHUHO JBOWHBIX cBs3ei. Bpamenue Bokpyr aBoitHbIX cBszelr 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. OnpeneneHre XUMHUIECKOTO CABUTA.

14. IzoTonHbIe 3 PEKTHI.

15. Pa3Bs3biBanue cnuHa" B ciektpockonuu SIMP 'H. Hoxasnenue 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. "Pa3Bs3piBaHue CIMHOB" B crieKTpockonuu SIMP 3C. Yacruunas pasBsizka oT mpoToHoB." 1H
-off-resonance".

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

20. Xumuueckue casurn “H u °C npeacTaBuTeNe GocPopopraHnuecKnx COCTUHCHH.

21. CnuH-cinHOBOE B3auMo/ieicTBue. [IpaBuia MyIbTUIIIIETHOCTH.

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

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

24. Homenknatypa ciMHOBBIX cucteM. CrimHoBast cucrema AB. Cuctemsr 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 MpEACTaBUTENEH XaIbKOT€HOPTaHUYECKUX COCTMHEHUM.

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 METAIIIOOPTAHUYECKUX COCAMHEHUN.

32. 'omosinepHas (1H, 1H) 2D -xoppensuuonnas cniekrpockonus (COSY) SAMP.

33. CniuH-CIMHOBOE B3aUMOJICHCTBUE IPOTOHOB C JPYTUMH SIPaAMHU.

34. Xumnueckue casuri N OpraHHYECKHX U 2IeMEHTOOPTaHHICCKHX COSIMHCHHIL.

35. '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) criexrpockomus (NOESY).

39. nTencuBHOCTH 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 YIIIa.

42. JlanbHuEe KOHCTAHTHl CIWH-CIIMHOBOTO B3anMMOACUCTBUS. [IpsMble KOHCTAHTHI CIUH-
CIIMHOBOT'O B3aUMOJCHCTBHUS.

43. OcobennoctH criekTpoB SIMP sinep, OTIIMYHBIX OT IPOTOHOB.

44, Cnexrpockonust SIMP N. Ocobennocru IByMepHOU criektpockonuu AMP ¢ ydactuem
saep N,

45. Cnextpockonusi ~ SIMP Br  Xumuueckue casuru. KoOHCTaHTBI 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.
OrmpeneneHne CTPOCHUST KPEMHUMOPTaHUYECKUX COSAMHEHUH 10 TaHHBIM crieKTpockonuu SIMP.

48. CoBpeMenHOe cocTosHue criekTpockornun SMP 10, 335, "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 / O. Unuen. — M.: bunom. JlaGopaTtopus
3uanui, 2014. — 703 c.

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

5. Dnpmen6Opoiix, K. Merammooprannueckas xumus / K. DnbmenOpoiix. — 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. JIaboparopus 3Hanui, 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 COBPEMEHHOI'0 OPTaHMYECKOTO CHHTE3a. YueObHoe nmocodue / 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. @.
TpaBens. — M.: bunom. Jlaboparopust 3nanuii, 2014. — 368 c.

8. Tpasens, B. ®. Opranuueckas xumus: yueOHoe mocobue s By30B: 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. XensBunkens, J[. CucremaTudeckass HOMEHKIATypa oOpraHudeckux coemuHenuir / Jl.
XenbBUHKEIL. — M.: bunoM. JlabopaTtopus 3Hanuii, 2014. — 232 c.

HNHuTepHeT-pecypcsl
Taylor &Francis (>xypHaJibl U31aTEILCTBA)
American Chemical Society
Thieme Chemistry
Wiley Online Library
Royal Society Chemistry
Springer
Sci Finder (Chemical Abstracts Service)
Web of Science
Pedeparusnas 06a3a gaunesix ['TIHTE CO PAH
E-library

9bC «M3narennpcTBO «JIaHpy

9. MarepuajibHO-TeXHUYECKOe o0ecnedeHre y4eOHOH TUCIUIIIMHBI

Jlj1g ocBOEHMS TPOrpaMMbl OOyUYEHUS U JUIsl BBIMOJIHEHNS HAYYHO-UCCIIE0BATEIbCKUX padoT Mo
TeMe JUCCepTallMM KaKJOMYy aclUpaHTy TMpeAoCTaBICHO WHAMBHIyalbHOE pabodyee MecCTo,
00Opy/IOBaHHOE  TPUTOYHO-BBITSKHOM  BEHTWIALMEH,  BOJONPOBOJAOM,  BOJOOTBEACHUEM,
BO3AyX0BOJOM. [Ipy BBINONHEHNHM KBAIM(UKALMOHHBIX M JHCCEPTALMOHHBIX PA0OT acCHUpPAHTHI
HUMEIOT BO3MOXHOCTb MCIIOJIb30BaTh MaTepualbHO-TEXHUYECKUE CPEJICTBA JJabopaTopuil (OprrexHuKa,
PEaKTHUBBI, PaCXOAHbIE MaTepHajbl, JabopaTopHas MOCyAa, U3MEpPUTEIbHOE 000pyI0BaHUE U 1Ip.), 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, wumnynschbiii  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,
cnexktpodayopumetp LS55, usrorosutens Perkin Elmer, mopomkossiit qudpakromerp D2 PHASER,
MoHOKpucTainueckuil  audpakromerp D8 VENTURE wu np.) [lng mnpoBeneHHs: KBaHTOBO-
XUMUYECKUX PACYeTOB HMMEETCS BBIYUCIUTENBbHBIA KiacTep 391'm/1121'6/14T6 m HeobOxomumoe
porpaMMHoOe obecrieueHue.
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https://webofknowledge.com/
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https://elibrary.ru/
https://e.lanbook.com/
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