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1 ]_le.]'ll/l U 33212491 OCBOCHHSA TUCHUIIINHBI

Ileab OCBOCHMS NUCIHMILIUHBI — O0ECIEYUTh MOJTHOE YCBOCHHE TEOPETUYECKUX U IMPAKTHYECKHX
OCHOB CIIEKTPaJIbHBIX METOJI0B aHAJIN3A.

3agayM: U3y4YUTh OCHOBHBIC (DU3UKO-XUMHUECKUE METObl YCTAHOBJICHUS CTPYKTYPhl OPTaHUYECKUX
COEIMHEHUH, BKIIOYAs MAacC-CIIEKTPOMETPUIO, 3JIEKTPOHHYI0 M  KOJIEOATeNbHYI CIIEKTPOCKOIHIO,
CIIEKTPOCKOIUIO SIZIEPHOTO MAarHWTHOTO Pe30HaHCa; chOopMHPOBATH YMEHHUE DPACIIMPATH KPYr 3HAHUU Ha
OCHOBE MaTepuaia, IpUOOpETEHHOI0 Ha ayAUTOPHBIX 3aHATHUSAX; CHOPMUPOBATh HABBIKU paclIM(ppPOBKU
Macc-criektpos, UK- u Y®-cnekrpos, cniekrpos SIMP 'H u SIMP 3C; nayunth ycTaHaBIMBAaThH CTpPOEHME

COG[[I/IHCHI/Iﬁ Ha OCHOBC HUCIIOJIb30BAHWA KOMIIJIICKCA CIICKTPAJIbHBIX JaHHBIX.

2 MecTo IMCHUIIJIMHBI B CTPYKTYpe 00pa3oBaTebHOM POrpaMMbl

JlucuuniauHa OTHOCUTCS K 00s3aTebHBIM TUCIUIIINHAM (MOJIYJIsSIM) BapuaTUBHOW YacTH Oioka /|

«lucuuminHel (MOYIIN)»

[IpepexBusuthl nucturuubl: b1.J[.5.17 @uszuxa, B1.J[.5.18 Obwui @usuyeckuii npaxmukym,
b1./1.5.24 Opeanuueckasn xumusi

[ToctpexBuzutel nucuurunbl: b1./{.B.12 Xumuueckuii aumanuz 6 Kpumunanucmuxe, b2.I11.B.I1.3
Hayuno-uccneoosamenvcrkas paboma, b2.11.B.11.4 Ilpedouniomnas npakmuxa

3 TpeOoBaHus K pe3yJabTaTaM 00y4eHHs MO TUCUHUIIJIMHE

[Ipouecc nzyueHus: AMCUUILIIUHBI HAIIPaBJIeH Ha (POPMHUPOBAHUE CIAEAYIOMIMX PE3YIbTATOB 00YUYECHUS

Konx 1 HaumeHoBanue
hopMupyeMbIX
KOMIETEHITHI

Konx 1 Haumenosanue
WHIIMKATOPa J0CTHKEHUS
KOMIIETEHIIUHA

[Tnanupyemsble pe3ynbTaThl 00y4eHHUs 110
JTUCIUIUINHE, XapaKTePU3YIOLIUE 3TaIlbI
(dbopMUpOBaHUS KOMIIETEHITHIHA

[TK*-1 Crocoben
IUIAHKUPOBAThH padoOTy U
BBIOMpATh aJICKBaTHBIC
METO/IbI PEIICHUS
Hay4HO-
HCCCAOBATEIbCKUX
3aJ1a4 B BBIOPAHHOM
0071aCTH XMMHH,
XUMHUYECKON TEXHOJOTHH
WU CMEXXHBIX ¢ XUMHEH
HayKax

[IK*-1-B-2 Bribupaer
IKCTIIEPUMEHTAIBHBIC U
pacueTHO-TEOPETUICCKUE
METO/Ibl PEIICHUS
MIOCTaBJICHHOW 3a7a4M
UCXOJIS1 N3 UMEIOLITIXCS
MaTepHaIbHBIX U BPEMEHHBIX

pecypcoB

3HATb: OCHOBHBIE METOIBI cOOpa, 00paboTKH,
aHam3a W 000OIIEHHs] Pe3yIbTaTOB HAYYHBIX
9KCIIEPUMEHTOB; OCHOBHBIC TIPABUIJIa COCTABJICHUS
TUIaHA MCCIICIOBAHUS

YMeTh: MPOBOJIUTH HAyYHBIC HCCICIOBAHUS TIO
cOpPMYIIUPOBAHHOW TEMAaTHKE;, CaMOCTOSTEIHHO
COCTaBJISITh IUIAH WCCICNOBAaHHMS M TOJYy4aTh
HOBBIC Hay4YHbIC W MPHUKIIAJIHbIC PE3YIbTAThI
BiiajieTh: HaBbIKAMU aHAIHM3a OCHOBHBIX
MUPOBO33PEHYECKUX U METOI0JIOTUICCKUX
npo0JIeM, B T.4. MEXKIUCIUILTHHAPHOTO
XapakTepa; TeXHOJIOTHSIMH TUTAaHUPOBAHHUS
HAYYHBIX HCCJICIOBAHMIA.

I1K*-3 CnocobeH Ha
OCHOBE KPUTHUYECKOTO
aHaJM3a pe3yabTaToB
HUWP u HUOKP
OLIEHUBATh MEPCHEKTHBBI
UX MPAKTUYECKOTO
NPUMEHEHUS U
POJOJDKEHHUS padoT B
BbIOpaHHOM 001acTH
XUMUH, XUMHYECKOM
TEXHOJIOTUH UJIH
CMEXHBIX C XUMUEH
HayKax

[IK*-3-B-2 Onpenenser
BO3MOKHBIE HAMPABJICHU
pa3BUTHA PadOT U
NEPCIIEKTUBBI TPAKTHYECKOTO
MPUMEHEHUS TOTyYSeHHBIX
pe3yabTaToB

3HaTh:

BO3MOJKHBIE 00JIACTH IPUMEHEHUS PE3YJIbTATOB
HUWP n HUOKP

Ymern:

OLICHUBATh MEPCIIEKTUBBI TPAKTUYECKOTO
npuMmeHenus pesynbraros HUP n HUOKP
Baajerb: HaBbIKAMM NIPOBEIECHUS
KpUTHUYECKOro aHanusa pe3ynbratoB HUP u
HUHOKP c uensro onpeneneHus NepCreKTuB UX
IIPAKTUYECKOT0 IPUMEHEHUS




4 CTpyKTypa U coiepKaHHue TUCHUILIUHBI

4.1 CTpyKTypa AMCUHUILIMHbBI

OO0mmast TpyI0eMKOCTh JUCHHUIUIMHBI COCTABISET 4 3a4eTHbIC eAMHULILI (144 akageMHYecKuX Jaca).

TpynoeMKocCTs,
Bun pabotet AKaJICMIUYECKHUX YaCOB
7 cemecTp BCETO
Oo0uasi Tpy10€MKOCTh 144 144
KonTakTHasi padora: 69,25 69,25
Jlexuunu (JI) 34 34
JlabopaTtopusie paboTsl (JIP) 34 34
Koncynpramuu 1 1
[TpomexyTouHas arTecTanus (3a4eT, SK3aMeH ) 0,25 0,25
CamocrosiTesibHas padora: 74,75 74,75
- CamMono02omosKka (npopabomka u nO8MopeHue I1eKYUOHHO20 Mamepuana u
mMamepuana yueOHuKo8 u y4eonvix nocoouti),
- 10020MOBKaA K 1aOOPAMOPHBIM 3AHAMUIM,
- N0020MOBKA K NPOMENCYMOUHOMY KOHMPOIIO,
- 10020MOBKA K PYDOEHCHOM) KOHMPOJIIO
Bua uToroBoro KOHTpoJIf (3a4er, IK3aMeH, 11 depeHInPOBAHHBII 3K3aMeH
3a4er)
Paznensl AuCHUIUIMHGL, U3y4aeMble B 7 ceMecTpe
KonnuecTBo yacoB
Ne HaumenoBanue paznenon ayauropHas BHEay/I.
pasnena BCETO pabota
T 113 | JIp pabota
1 OO6mrast XapaKTepUCTUKA CIIEKTPOCKOTTHYECKUX 6 2 - 4
METO/IOB aHaJIu3a
2 OnektpoHHas YD CIEeKTPOCKOMUs 20 4 4 12
3 Konebarenpnas K criekTpockomust 26 6 6 14
4 CHexTpoCKOnHs SEPHOT0 MATHUTHOTO PE30HAHCa 34 8 8 18
5 Macc-cneKTpoMeTpUIECKUEe METOIbI 34 8 8 18
UCCIIEIOBAHUSI CTPOCHUS OPraHU4YEeCKUX
COEIMHEHUN
6 KoMOuHupoBaHHBIE CTPYKTYPHBIE METOIbI 24 6 8 10
OpPraHMYECKOTO aHalIu3a
Hroro: 144 34 34 76
Bcero: 144 34 34 76

4.2 Copeprxkanue pa3jaesioB AUCHUNIHHBI

1 O01mas XxapaKkTepuCTHKA CHEKTPOCKONMNYECKMX METOI0B aHAJIN3a

Bo3HukHOBeHHE W pa3BUTHE (DU3MYECKMX METOJO0B HCCIIEAOBAHUS CTPOEHHUS OpraHu4eCcKHX
coenuHeHuil. Kparkas XxapakTepUCTHKa CHEKTPOCKOIMMYECKHX MeETO/N0B. KOMIUIEKCHOE HCI0JIb30BAHUE
CIIEKTPOCKONMMYECKUX METOJI0OB B MLEISAX HISCHTHU(UKALMU BEIIECTB M YCTAHOBJIEHUS HMX XMMHUYECKOIO
crpoenus. O0nacTH MpUMEHEHHsI CIIEKTPaIbHOTO aHAJIN3a, 3HaU€HHE B COBPEMEHHOM MHpE.



2 JnekTpoHHas1 Y® CIEKTPOCKONUSA

B3auMOCBS3b ANIEKTPOHHBIX CHEKTPOB M CTPYKTYpPHl OPraHMYECKHX MOJEKYI: XpOoMO(Opbl H
ayKCOXPOMBI, COTpsDKEHHE XpOoMOQopoB, Hecreruduueckoe U crnenuduyueckoe BIMSHHUE PACTBOPHUTEICH,
0aTOXPOMHBIN ¥ THIICOXPOMHBIN CIIBUTH, THIIOXPOMHBII M THIIEPXPOMHBIN 3()(HeKThI, KIaccu(pUKaAIH MOJI0C
MOTJIOIICHUSI B DJIEKTPOHHBIX CIIEKTpax. M30uparenbHOE TMOTJOUNICHHE BAXHEWUIIMX ayKCOXPOMHBIX H
XpOMO(MOPHBIX TPYIIL: HACHIIIEHHBIE T€TEPOATOMHBIE ayKCOXPOMBI, KapOOHMIBHBINA XpOMOGOp, AUSHOBBIH
XxpoMo(op, €HOHOBBIH XpoModop, OeH3ombHbI Xpomodop. IlpuHmmn padoter Y@ cnextpodoromerpa.
Ycnosusa usmepenuss Y@ cnektpos. [Ipumepsl CTpYKTYpHOrO aHajd3a HEHACHILIEHHBIX OpPraHMYECKUX
COCIIMHEHUH 10 CIICKTPY MOTJIONICHHS B OJvkHEH oonact Y@ cniekrpa.

3 Konedarensnas UK cnekrpockonust

®du3nyecKkue OCHOBBI METOJA: YacTOTa U MHTEHCUBHOCTH IOIJIOIICHUS B KOJIEOATENbHBIX CIIEKTpax
JBYXaTOMHBIX MOJIEKYJ, OCHOBHbIE KOJ€OaHUS MHOTOAaTOMHBIX MOJIEKYNl. B3anMocBs3b MH(pPaKpacHBIX
CIEKTPOB M CTPYKTYpPbl OpPraHWYECKHMX MOJIEKYJ: BaJleHTHble M JAedopManvoHHbIE KojeOaHus,
XapaKTePUCTUYHOCTh KoJIeOaHUM M ee (U3NYECKHE MPHUUMHBL, (AKTOPBI, BBI3BIBAIOLINE CJABHI I0JIOC
MOTJIOIIEHUS] ¥ MW3MEHEHHE UX WHTEHCUBHOCTU. XapaKTEpUCTHYECKOE IMOTJIOLIEHHEe BaKHEHUIINX
CTPYKTYPHBIX (parMeHTOB M (PYHKUMOHAJIBHBIX Tpymn opranudeckux coenuHenuit: C-C, C=C, C=C,
Capov—Capou, Cspa—H, Csp>—H, Csp—H, C-O, C-N, O-H, N-H, S-H, C=0, CHO, COOH, COOR, COHal, NO3,
C=N. Crpykrypubie obOmactu WK  cmektpa. IIpuHIMOBI  OTHECEHHS  TOJIOC — TOTJIOIICHHS.
[TocnenoBarenbHOCTh MPOBEACHUS CTpyKTypHOTO aHanu3a. KommuectBennass UK cnexkrpockonus. [TpuHimn
pabotel UK cnekrpodotomerpa. YcnoBus mzmepenuss UK crexkrpos. [Ipumepsl cTpykTypHOTo aHanmsa
opranudeckux coeauHenuii no UK crexrpy (o6macts 4000 — 650 cm™).

4 CnekTpocKonus siIepHOro MATHUTHOTO Pe30HAHCA

Ou3nyeckue OCHOBBI METOJA: MarHUTHbIE CBOMCTBA SI€p, OCHOBHOE YpaBHEHHE SIIEPHOTO
MarHUTHOTO pe30HaHCa, B3aWMOJEHCTBUS MAarHUTHBIX MOMEHTOB sijiep (TOHKas M CBEPXTOHKas CTPYKTypa
CUTHAJIOB siiep). BBIOOp pe3oHaHCHOTO sapa NpH M3YYEHHH CTPOCHUS OPraHMYECKUX COCIUHEHMI.
[Mpunnun paboter SIMP cnektpomerpa. AHanu3 CHEKTPOB SAEPHOTO MArHUTHOTO pPE30HAHCA SACp CO
CIMHOBBIM KBAHTOBBIM uucioM [=1/2: xumuueckas U MarHUTHas SKBUBAJIEHTHOCTH sJiep, HOMEHKIATypa
siaepHbIX cuctem, Az, AX, AB u A2B cuctemsl, HHAEKC CBSI3bIBaHUSA, CIIEKTPHI IEPBOTO U BTOPOTO MOPSIKA,
OCHOBHbBIE IMpaBWja aHajdu3a CHEKTPOB MEPBOrO MOPSKA, paclindpoBKa MPOCTEHIINX CIIEKTPOB BTOPOTO
MOPSIJIKA, TIPUEMBI YIIPOIICHHS CIOXKHBIX CHEKTPOB. CHEKTPOCKOMHS MPOTOHHOTO MarHUTHOTO pPE30HAHCA:
IIKaaa XUMUYECKUX CIIBUTOB IMPOTOHOB, UX XapaKTEPUCTHUYHOCTh, 3aKOHOMEPHOCTH B M3MEHEHHH 3HAYCHUN
XUMHYECKUX CABUTOB, KOHCTAHTHl CIHH-CIIMHOBOTO B3auMmojeictBus Jy-p. JIBOWHOUM pe3oHaHC.
CHeKTPOCKONHUs YTIepOJAHOT0 MATHHUTHOTO pE30HAHCA: IIKala XHUMMUYECKHX CABuroB sgep ~C, ux
XapaKTePUCTUYHOCTh, 3aKOHOMEPHOCTH B M3MEHEHHUU 3HAYCHHI XMMHYECKHUX CIIBUTOB, KOHCTAHTBI CIIHH-
CIIMHOBOTO B3aMMOJCUCTBHS Jc H, MOJHOE M YaCTMYHOE IOJaBJIEHUE CIIMH-CIIMHOBOTO B3aMMOJCHCTBUS
anep *C u npotonos. IIpuMephl CTPYKTYPHOTO aHAIN3a OPraHUYecKUX COeAMHeHuit no crnexrpam IIMP u
SIMP 13C. Koppensuuonnas cnekrpockonus SIMP. 2D SIMP (koppensauuu *H-'H: COSY, nerextupopanue
no sgpam yriepoaa: “C-'H COSY (HETCOR), nerextuposanue 1o npotonam: ‘H-1*C COSY
(HMQC)). CniekTpockomnus Ha JPYrux BaKXHBIX sapax co couHoM Y2 (AIMP N, SIMP °F, IMP 31p).

5 MaCC-CHeKTPOMeTpH‘IeCKHe METOAbI UCCJTCTOBAHUSA CTPOCHUA OPraHUICCKUX coeIMHEHU I

®du3znueckue OCHOBBI METO/a: MIPUHIIUIT pa6OTBI MacCC-CIICKTPOMETpPA, €T0 paspeuraromiad cuia,
O6pa3OBaHI/IC MacCcC-CIICKTpad, OCHOBHOC YPABHCHUC MACC-CIICKTPOMCTPUH, TUIIBI PETUCTPUPYEMBIX HOHOB
(MOJ'ICKYJBIpHLIC, OCKOJIOYHBIC, MCTaCTa6I/IJIBHBIe, MHOFO3ap${,Z[HBIe). OHpeIICJ'ICHI/IC MOHGKy.HSIpHOﬁ 6py1‘TO-
(bOpMyJ'ILI MO0 MacCC-CICKTPYy: MCTOA TOYHOI'O0 HU3MCPCHUA MACC MOJICKYJIAPHBIX MOHOB, MCTOH HU3MCPCHHA
WHTEHCUBHOCTEH IMHMKOB HOHOB, M30TOIMHBIX MOJICKYIIIDHOMY HOHY. MaCC-CHCKTpOMCTpI/ILICCKI/IC IpaBuJia:
a30THOC, “‘-ICTHO-BJ'IGKTPOHHOG”, 3any,Z[HCHHBII\/'I pa3pbIiB CBHSCﬁ, MpUuicKalmrx K HCHAChIIICHHBIM CUCTECMAM.
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OcHOBHBIE TUIIBI PEAKIMN pacraza OpraHMuECKUX COEAUHEHUN MOJ1 AJIEKTPOHHBIM YapoM: IPOCTON pa3pbIB
cBsizell  (0-pa3pbiB, OCH3WIBHBIH M  QUIMJIBHBIA  pa3phiBbl), peTpo-peakuus Junbca-Anbrepa,
neperpynnupoBka Mak-JladpdepTu, ckeneTHble mNeperpynnupoBKH, OHHMEBBIE peakuuu. TepmuueckKue
peakuuu B MacC-CHEKTPOMETpE. YCTaHOBJIEHHE CTPOCHMS OpPraHUYECKUX COEAMHEHUH: METOJ
(GYHKIMOHATBHBIX ~TPYII, METOJ XapaKTePHUCTUYECKUX 3HaueHH m/z. (OCHOBHBIC HAIPaBICHUS
(dparMeHTaly OpPraHUYeCKUX COCAWHEHUH T1OJ HIEKTPOHHBIM yAapoM (YIJIEBOJAOPOIOB M HX
raJIOTEHIPOU3BOHBIX, CIIUPTOB, ()EHOJIOB, MPOCTHIX APHUPOB, ATBAETHIOB, KETOHOB, aMHHOB, KapOOHOBBIX
KHUCJIOT U MX NMPOoU3BOJAHBIX). [IoHsATHE O METO/AE XUMUYECKON MOHU3ALMU U XpPOMAaTOMacC-CIIEKTPOMETPHUU.
[Ipumepbl CTPYKTYpPHOIO aHaIM3a OPraHUYECKUX COETUHEHUH 110 MacC-CIEKTPY HU3KOTO pa3pelieHuUs.

6 KomOuHUpOBaHHbIE CTPYKTYPHbIE METO/Ibl OPraHNYeCcKOro aHAIU3a

OCOOEHHOCTH CTPYKTYPHOT'O aHaJM3a OPraHUYECKUX COCIMHEHHN MPU COBMECTHOM HCIIOJIb30BAaHUH
CHEKTPAJIbHBIX METOJIOB. AJITOPUTM CTPYKTYpHOrO aHanu3a. llpumepsl pemieHust 3a1ad CTPYKTYPHOTO
aHaJIM3a, UMEIOLIUX Pa3IMUHYIO CTENEHb CIIOKHOCTH.

4.3 JlabopaTopHbie padoThl

Ne JIP Ne HaumenoBanue nabopatopHbsix paboT Koxr-s0
pazznena 4acoB
1 2 3anuce 1 uHTepnperanys YD crekTpos 4
2 3 3anuch u untepnpetanus UK cnextpon
3 Wurepnperanus cuekrpos SIMP *H 2
4 Wnrepnperarms crexrpos SIMP 3C 2
5 4 Uurepnperarms crektpo 2D AMP (*H-'H COSY, BC-'H COSY, 2
'H-13C COSY)
6 Unrepnperarms crexrpos SIMP N, SIMP °F, IMP 3P 2
7 5 HHuTteprnpeTalust Mmacc-ClieKTpoB 8
8 6 Pemienue 3ama4 ¢ mpuBIeUECHHEM KOMILIEKCA CTPYKTYPHBIX METOJIOB 8
aHam3a
HUroro: 34

5 YuyeOHO-MeTOAMYEeCKOEe o0ecIeueHrue TUCIUIIINHBI
5.1 OcHoBHas JIUTEpPaTYpa

1. Mapsxuna B. C. Teoperuueckue OCHOBBI METOJOB CHEKTpalbHOro aHanusa [Tekct]: yueOHOe
nocobue JuIg CTYJIEHTOB, OOyd4aroIluxcs IO IporpaMMmaM BBICIIErO OOpa3oBaHMs IO HalpaBIEHUSIM
noarotoBku 04.03.01 Xumus, 06.03.01 buonorus / B. C. Mapsixuna, E. A. KynaBuna, E. A. CtporaHosa;
M-Bo oOpazoBanuss u Hayku Poc. ®epepaunu, Denep. roc. OwJpkeT. 00pazoBaT. YUpeXkJAECHUE BBICII.
oOpazoBanus "OpenOypr. roc. yu-1". - OpenOypr : OI'Y, 2017. - 135 c. - ISBN 978-5-7410-1718-0.

2. Kanpiruna O. H. ®usnueckue METOAbI UCCIEAOBAHMS BEIIECTB [DIEKTPOHHBIN pecypc] : y4eo.
noco6ue / O. H. Kanruna, A. I'. UerBepuxosa, B. JI. bepaunckuii. - OpenOypr. roc. yH-T. - OpeHOypr :
OI'Y, 2014. - Pexxum nocrtyna: http://artlib.osu.ru/web/books/metod_all/6596_20141204.pdf. - ISBN 978-5-
7410-1222-2.



http://artlib.osu.ru/web/books/metod_all/6596_20141204.pdf

5.2 lonoJiHUTeIbHAS JIUTEPATYypa

1. CnexrpanbHblil aHanu3. KomiuiekcHble 3a1auu [ DNEKTPOHHBIN pecypc] : METOANYECKUE YKA3aHUS
st oOyyaromuxcs 1Mo 00pa3oBaTelIbHBIM IMPOTpaMMaM  BBICIIErO OOpa30BaHUs [0 HAINPaBICHHUIM
MOJITOTOBKH, BXOSIIIUM B COCTAaB YKPYIHEHHOU rpynmbl HanpaieHni noarotoBku 04.00.00 Xumus / cocT.:
E. A. KynaBuna, T. A. TkaueBa, T. B. JleBeneu; M-Bo Hayku u Bbicul. oOpasoBanusi Poc. @exnepanuu,
Denep. roc. OrOKET. 00pa30BaT. yUpeKaeHHE BbIcHI. oOpa3oBanus "OpenOypr. roc. yH-T", Kad. xumun. -
OnektpoH. TekctoBbie AaH. (1 daitn: 3.01 M6). - OpenOypr : OI'Y, 2024. - 55 c. - 3ari. ¢ TUT. dKpaHa. -
Adobe Acrobat Reader 6.0. - Pesxxum JOCTYyTIA:
http://artlib.osu.ru/web/books/metod_all/212946_20240717.pdf

2. Kupmnosa E.A. Metozp! cnekTpanbHoro ananmsa : yued. mocodue [Tekct] / E.A. Kupumiosa,
B.C Mapsixuna. - OpenOypr. roc. yH-T. — OpenOypr : OOO UIIK «Yuusepcuter», 2013. — 106 c. - ISBN
978-5-4417-0324-6.

3. Oprannyeckas xuMusi : npakTukyMm: ydeO. mocoome [Tekcr | / E. A. CrporanoBa [u ap.] -
Openoypr. roc. yH-T. - OpenOypr : Yausepcuret, 2013. Y. 3 : ITlpumenenue merono YO, UK u [IMP
CIIEKTPOCKONUH B CTPYKTYPHOM aHalM3e opraHudeckux coenuHennid. - 2013. - 116 c. - ISBN 978-5-4418-
0035-8.

4. Ilpeu O. OnpeneneHure CTPOEHUs] OPraHMYECKUX COeAUHEHUM. Tabnuibl CIEeKTPaTbHBIX JAHHBIX =
Structure determination of organic compounds [Tekct] / 3. [Ipeu, ®. bronemann, K. Addonbrep; mep. ¢
anri. b. H. Tapacesuuya. - M. : BUHOM. JlaGopartopwus 3nanuii, 2012. - 440 c.

5.3 Ilepuoanueckue U3TaHus

1. Oprannyeckast XuMus : peepaTUBHBIN KypHai. - M. : ArenctBo "Pocnedars”, 2008.
2. Ycnexu xuMuH : )kypHai. - M. : ArenctBo "Pocnedats"”, 2010.

3. Xumus u xu3Hb - XXI Bek : kypHail. - M. : ArenctBo "Pocneuats", 2015.

4. XuMus ¥ KU3HB : KypHall. - M. : Hayka, 2013.

5.4 UnTepHeT-pecypchbl

1. Dnektponnas Oubnuorexka IQlib (oOpa3oBarenbHble W3MaHUSA, DSJIEKTPOHHBIC YUCOHUKH,
CrpaBOYHBIE U yueOHbIE mocobus) - http://www.iglib.ru/ .

2. OmnextponHas Oubmuorexka Cankr-IlerepOyprckoro rocyaapCTBEHHOTO MOJUTEXHUYECKOTO
yHHBepcuTeTa (MeToauveckas U ydeOHas JMTeparypa, co3/laBaeMas B JJIEKTPOHHOM BHJIE aBTOpaMU
CIIOI'TY mnmo nmpodumo  oOpa3oBaTelbHOM W HAYYHOM  JEATEIBHOCTH  yYHUBEPCHUTETA) -
http://www.unilib.neva.ru/rus/lib/resources/elib/.

3. http://www.msu.ru Caiit MOCKOBCKOTO TOCYIapCTBEHHOT0 yHHBepcuTeTa M. M.B.JlomoHocoBa

4. http://www.edu.ru/ denepanbusiii mopran «Poccuiickoe 00pa3oBaHHE»

5.5 IIporpammHoe obOecnedenue, npodeccuoHajbHble 0a3bl JaHHBIX U HHGPOPMANMOHHBbIE
CIIPaBOYHbIE CHCTEMBI

1. Onepannonnas cucrema PEJ] OC

2. ITaker odpucHbIX npunoxenuit LibreOffice

3. [Ilnardopma i mNpoBeACHUsS OHJIAHH-MeponpusaThii W BujaeokoHpepeHiuid «DION»
(Kondurypamus «DION EDUy). Pexum noctyma: https://dion.vc/

4. Slanexc.bpaysep - Opaysep, cCO3MaHHBIN KOMIaHUEH «SHIEKC» Ha OCHOBE JBMXKKa (OecruiaTHas
Bepcusi) Pexxum nocryma: https://browser.yandex.ru.

5. ABTOMaTH3MpOBaHHAas HHTEpAaKTHBHAas cucTeMa cereBoro tectupoBanus - AUNCCT
(3apeructpupoBana B POCIIATEHT, CBuaerenascTBO 0 rocyAapCTBEHHOM perucTpany MpOrpaMMbl s
OBM Ne2011610456, npaBoobianarens — OpeHOYprckuil rocy1apCcTBEHHBIN YHUBEPCUTET), PEXKUM JIOCTYIIA
- http://aist.osu.ru.



http://artlib.osu.ru/web/books/metod_all/212946_20240717.pdf
http://www.iqlib.ru/
http://www.unilib.neva.ru/rus/lib/resources/elib/
http://www.msu.ru/
http://www.edu.ru/
https://dion.vc/
https://browser.yandex.ru/
http://aist.osu.ru/

6. TAPAHT [Ilnarpopma F1 [DnekrpoHHBIi pecypc]: cmpaBouyHO-TIpaBoBasi cucrema. /
Pazpaborunk OOO HIIIT «"APAHT-CepBuc», 119992, MockBa, Bopo6beBbl ropsr, MI'Y, [1990-2025].
Pexxum nocryna: http://garant.net.osu.ru

7. Koncynprantllntoc [DnekTpoHHBIN pecypc]: 3JEKTPOHHOE NEPUOJNYECKOE U3JaHHE CIIPABOYHAs
npaBoBas cuctema. / Pazpadorunk 3A0 «KoncynbranT [lnrocy, [1992-2025].

8. http://edu.garant.ru/garant/study/ - Uarepuer-sepcusi T APAHT-O06pazoBanue, Cucrema TAPAHT
JUISL CTY/IGHTOB, aCIIMPAHTOB M IIPEI0IaBaTeNeH.

6 MaTepl/laﬂbHO'TeXHquCKoe odecneuyeHue AUCIUIIINHBI

Jns mpoBeneHHs JISKIMOHHBIX M Ja0OPaTOPHBIX 3aHATUH HCIOJB3YIOTCS Y4eOHBIE ayIUTOPHH
Kadeapsl XUMUU. AyTUTOPHH OCHAIICHBI KOMIUIEKTAMU YYEHUYECKOH MeOeln, TeXHUIECKUMHU CPEICTBAMH
oOyueHus1, cIyXalluMHU Ui IpeAcTaBieHus yueOHoil nHpopMmaiuu Oonbiion aynurtopuu. g peanusanuu
71a00paTOPHOTO MpakTUKyMa ucrnonib3ytoresa npudopsl UK-Oypoe ciekrpomerpe «udppacniek ®CM 2201y,
a Taxxe pudopsr LIKIT «MHCTHTYTa MUKPO- M HAHOTEXHOJIOTHIN»: criekTpodoTomerp "Mudparrom OT-02",
cnekrpopayopumerp CM 2203. Ha 1abopaTopHBIX 3aHATHAX JJI1 HHTEPIPETALUN UCTIONB3YIOTCS Taioke K
cnekTpsl, 3anucanuble Ha UK-Dypre cnekrpomerpe Bruker Alpha; npucraska HIIBO, ZnSe); na UK-®Dypre
ciextpomerpe Vertex 70 (Bruker, I'epmanus); auanason 400-4000 cm™, paspemenue 2 cm™, mpucraska
HIIBO, anmazublii kpuctain); cnektpbl AMP, 3anucannsie Ha nmpubopax "Bruker DRX-500" (500,13 MI'r)
n "MERCURYplus-300" (300,05 MI'm) B AMCO-dg u CDCls, Bruker AVANCE Il (400 MI'm),

BHYTpeHHU# cranmapt — TMC; macc-criekTpsl, 3anucanHbie crektpomerpe Finnigan MAT INCOS-50 B
peKHMME TIPSMOTO BBOAA (PIEKTPOHHBIN ymap), a TakkKe Ha KBaJAPYHOJIHHO-BPEMSIIPOJIETHOM Macc-
criekTpoMeTpe cBepxBbicokoro paspemienuss — Orbitrap Elite, MicroTof Bruker Daltonics (B pexume
ANeKTpopacblInTeNbHON nonn3aiuu (ESI))

Jlis mpoBeneHUs TPYNIOBBIX U HWHIUBUAYAIbHBIX KOHCYJIbTAllMM, TEKYLUIETO KOHTPOJIS H
MPOMEXYTOYHOM  aTTeCTallid  MCHOJb3YIOTCS  CHELMATU3UPOBAHHBIE  AyAUTOPUM,  OCHAILEHHBIE
HE00X0UMBIM 000PYIOBaHUEM.

[Tomemenne Ay caMOCTOSITENHHOW PabOThI OOYYAIONMIUXCSl OCHAIEHO KOMIIBIOTEPHON TEXHUKOM,
moaKIoueHHo Kk cetu "MuTepHeTr", W o00ecmeueHo JOCTYNOM B JJICKTPOHHYK HWH()OPMAIMOHHO-
obOpazoBatenbHylo cpeny OI'Y.


http://garant.net.osu.ru/
http://edu.garant.ru/garant/study/
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