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1 Ileab 1 32724 OCBOEHH ST TUCIIMILIHHBI

Ileab OCBOCHMS NUCIHMILIUHBI — O00ECIEYUTh MOJTHOE YCBOCHHE TEOPETUYECKUX U IMPAKTHYECKHX
OCHOB CIIEKTPaJIbHBIX METOJI0B aHAJIN3A.

3agayM: U3y4YUTh OCHOBHBIC (DU3UKO-XUMHUECKUE METO/bI YCTAHOBJICHUS CTPYKTYPhl OPTaHUYECKUX
COEIMHECHUH, BKIOYAs MAacC-CIIEKTPOMETPUIO, 3JIEKTPOHHYIO M  KOJIEOATeNbHYI CIIEKTPOCKOIHIO,
CIIEKTPOCKOIUIO SIZIEPHOTO MAarHWTHOTO Pe30HaHCa; chOopMHPOBATH YMEHHUE DPACHIMPATH KPYr 3HAHUU Ha
OCHOBE MaTepuaia, IpUOOPETEHHOI0 Ha ayAUTOPHBIX 3aHATHUAX; CHOPMUPOBATH HABBIKU pacIIM(pPOBKU
Macc-criektpos, UK- u Y®-crekrpos, cniekrpos SIMP 'H u SIMP 3C; nayunth ycTaHaBIMBAaThH CTpPOEHHE

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

2 MecTo IMCHUIVIMHBI B CTPYKTYpe 00pa3oBaTebHOM MPOrpamMMbl

JlucuuniauHa OTHOCUTCS K 0Os3aTeIbHBIM TUCIUIIINHAM (MOJIYJISIM) BapuaTUBHOW YacTH Oioka /|

«lucuuminHel (MOYIIN)»

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

[TocTpexBuzutel nucuurunbl: b1./{.B.12 Xumuueckuii aumanu3 6 Kpumuunanucmuxe, b2.I11.B.I1.3
Hayuno-uccneoosamenvcrkas paboma, b2.11.B.11.4 Ilpedouniomnas npakmuxa

3 TpeOoBaHus K pe3yJabTaTaM 00y4eHHs MO TUCUHUIIJIMHE

[Ipouecc nzyueHus: AMCUUIIIUHBI HAIIPaBJieH Ha (POPMHUPOBAHUE CIAEAYIOMIMX PE3YIbTATOB 00YUECHUS

Konx 1 HaumenoBanue
hopMupyemMbIX
KOMIETEHITHI

Konx 1 Haumenosanue
WHIIMKATOPa J0CTHKEHUS
KOMIIETEHIIUHA

[Tnanupyemsble pe3ynbTaThl 00y4eHHUs 110
JTUCIUIINHE, XapaKTePU3YIOLIUE 3TaIlbl
(dbopMUpOBaHUS KOMIIETEHITHIA

[TK*-1 Crocoben
IUIAHKUPOBAThH padoOTy U
BBIOMpATh aJICKBaTHBIC
METO/IbI PEIICHUS
Hay4HO-
HCCICAOBATEIbCKUX
3aJ1a4 B BBIOPAHHOM
001aCTH XMMHH,
XUMHUYECKON TEXHOJIOTHH
WU CMEXXHBIX ¢ XUMHEH
HayKax

[IK*-1-B-2 Bribupaer
AKCTIIEPUMEHTAJIbHBIC U
pacueTHO-TEOPETUICCKUE
METO/Ibl PEIICHUS
NIOCTaBJICHHOMW 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
c(OpPMYIIUPOBAHHOW TEMAaTHKE;, CaMOCTOSTEIHHO
COCTaBJISITh IUIAH WCCIENOBAaHHWS M TOJYy4aTh
HOBBIC Hay4YHbIC W MPHUKIIAJIHBIC PE3YIbTAThI
BiiajieTh: HaBbIKAMU aHAIHM3a OCHOBHBIX
MUPOBO33PEHYECKUX U METOI0JIOTUICCKUX
po0JIeM, B T.4. MEXKIUCIUILTHHAPHOTO
XapakTepa; TeXHOJIOTHSIMH TUTAaHUPOBAHHUS
HAYYHBIX HCCJICIOBAHHIA.

I1K*-3 CnocobeH Ha
OCHOBE KpUTHUYECKOTO
aHaJM3a pe3yabTaToB
HUWP u HUOKP
OLIEHUBATh MEPCHEKTHBBI
UX MPAKTUYECKOTO
NPUMEHEHUS U
POJ0JDKEHHUS padoT B
BbIOpaHHOM 001acTH
XUMUH, XUMHYECKOM
TEXHOJIOTUH UJIH
CMEXHBIX C XUMUEH
HayKax

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

3HaTh:

BO3MOJKHBIE 00JIACTH IPUMEHEHUS PE3YJIbTATOB
HUWP n HUOKP

Ymern:

OLICHUBATh MIEPCIIEKTUBBI TPAKTUYECKOTO
npuMmeHenus pesynbraros HUP n HUOKP
Baajerb: HaBbIKAMM NIPOBEIECHUS
KpUTHYECKOro aHanusa pe3ynbratoB HUP u
HUOKP c uensro onpeneneHus NepcrnekTuB 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 YaCcOB
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¢depeHunpPoBaAHHBII 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 HCCIEAOBAHUS CTPOEHUS OPraHU4ecKHX
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
XpoMo(op, €HOHOBBI XpoModop, OeH3ombHbIH xpomodop. IlpuHmmn padotsr Y@ cnekrpodoTomerpa.
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 (U3NYECKHEe MPHUYMHBL, (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—Capom, 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
pabotet 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 pE30HAHCa 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, paclinpoBKa 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. /JIBOHHO#M 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

®du3znyecKkue OCHOBBI METOJA: IMPpUHIUIT pa6OTLI MacCC-CIICKTPOMCTpa, €ro pa3pCliaromias Culia,
O6pa3OBaHI/IC MacCcC-CIICKTpad, OCHOBHOC YPABHCHUC MACC-CIICKTPOMCTPUH, TUIIBI PETUCTPUPYEMBIX HOHOB
(MOJ'ICKYJBIpHLIC, OCKOJIOYHBIC, MCTaCTa6I/IJIBHBIe, MHOFO3ap${,Z[HBIe). OHpeIICJ'ICHI/IC MOHGKy.HSIpHOﬁ 6pyTTO-
(bOpMyJ'H:I MO0 MAaCC-CIICKTPYy: MCTOA TOYHOI'O 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, MMpuiCcKallKrXx K HCHACBIIICHHBIM CUCTEMAM.
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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 NeperpynnupoBKH, OHHEBbIE peakUuu. TepmMuuecKue
peakuuu B MacC-CHEKTPOMETpE. YCTaHOBJIEHHE CTPOCHMS OpPraHUYECKUX COEAMHEHUH: METOJ
(GYHKIMOHATBHBIX ~TPYII, METOJ XapaKTePHUCTUYECKUX 3HaueHH m/z. (OCHOBHBIC HAIPaBICHUS
(¢parMeHTaly OpPraHUYeCKUX COCAWHEHUH T1OJ DIEKTPOHHBIM yAapoM (YIJI€BOJOPOJOB H  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 COETUHEHUHN TI0 MAcC-CIIEKTPY HU3KOTO pa3pelieHuUs.

6 KomOuHUpOBaHHbIE CTPYKTYPHbIE METO/Ibl OPraHNYeCcKOro aHAIU3a

OCOOEHHOCTH CTPYKTYPHOT'O aHaJM3a OPraHUYECKUX COCIMHEHHN MPU COBMECTHOM HCIIOJIb30BAaHUH
CHEKTPAJIbHBIX METOJOB. AJIOPUTM CTPYKTYpHOrO aHanu3a. llpumepsl pemieHusi 3amad CTPYKTYPHOIO
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 ¢ mpuBIeUEHHEM KOMILIEKCA CTPYKTYPHBIX METOJIOB 8
aHam3a
HUroro: 34

5 YuyeOHO-MeTOAMYEeCKOEe o0ecIeueHrue TUCIUIIINHBI
5.1 OcHoBHas JIUTEpPaTYpa

1. Kupunnosa E.A. Metoasl cnekTpanbHoro ananusa : yue6. mocobue [Tekcr] / E.A. Kupumiona,
B.C Mapsxuna. - OpenOypr. roc. yH-T. — Opendypr : OOO UIIK «Yuuepcuret», 2013. — 106 c. - ISBN
978-5-4417-0324-6.

2. Mapsixuna B.C. Teopernueckre OCHOBBI METOJIOB CIEKTPaJbHOTO aHanu3a [Tekct]: yueOHOe
nocobue Juig CTYJIEHTOB, OOydaromluMxcs IO IporpaMmaM BBICIIETO OOpa30BaHUs [0 HarpaBlICHHUSIM
noarotoBku 04.03.01 Xumus, 06.03.01 buonorus / B. C. Mapsixuna, E. A. KynaBuna, E. A. CtporaHosa;
M-Bo oOpazoBanusi u Hayku Poc. ®epepaunu, Penep. roc. OwpkeT. o0pazoBaT. YUpEXkKJAECHUE BBICII.
obpazoBanus "OpenOypr. roc. yH-T". - OpenOypr : OI'Y, 2017. - 135 c. - ISBN 978-5-7410-1718-0.

3. Opranuueckass xuMusi : npakTukyMm: yde6. mocobue [Tekcr | / E. A. Crporanosa [u ap.] -
OpenOypr. roc. yH-T. - OpenOypr : Yuupepcuter, 2013. Y. 3 : Ilpumenenue meronoB YO, UK u [IMP
CHEKTPOCKOMUHU B CTPYKTYPHOM aHallM3e opraHuueckux coeaunenuit. - 2013. - 116 c. - ISBN 978-5-4418-
0035-8.



5.2 lonoJiHUTeIbHAS JIUTEPATYypa

1. Kanpiruaa O. H. ®@usnueckue MeTONbI McclenoBaHus BemecTB [Tekcr] : yueOHOe mocoOue ams
CTYIEHTOB, OOydJaroImuxcs 1O MporpaMmaM Beiciiero oOpasoBanusi mo crenuansHocTH  04.05.01
dynnameHTaIbHas ¥ MPUKIaIHas XuMus U HarpasieHuio noAarotoBku 03.03.02 ®duszuka / O. H. Kanbiruna,
A. T'. YerBepukosa, B. JI. bepaunckuii; M-Bo oOpazoBanus u Hayku Poc. @eneparun, @exnep. roc. OromKeT.
oOpa3oBart. yupexieHue Boicil. mpod. oopazoBanus "OpenoOypr. roc. yH-T", Kad. o0m. ¢pusuku. - Openoypr
: OI'Y, 2015. - 142 c. - ISBN 978-5-7410-1222-2.

2. IIpeu D. OmpeneneHre CTPOSHHUsSI OPraHUYECKUX COeAMHEHHH. TaOnmuIbl CIeKTpaTbHBIX JAHHBIX =
Structure determination of organic compounds [Tekct] / 3. Ilpeu, ®. bronemann, K. Addonbrep; mep. ¢
anri. b. H. TapaceBuua. - M. : BUHOM. Jlaboparopus 3uanuii, 2012. - 440 c.

3. Cmur A. Ilpuknagnas HK-cnekrpockonus. OCHOBBI, TEXHHKA, aHAIUTHYECKOE NPUMEHEHHUE /
A. Cmur. - M.: Mup, 1982. — 328 c.

4. Uodpde b.B. ®usnueckue MeToAbl ONpEAETICHUS CTPOCHHS OPraHMYECKUX COEIMHEHUM: yueo.
nocobue a1 xumudeckux By3oB / b.B. Hodde, P.P. Koctukos, B.B. Pazun — M.: Beicu. mik., 1984. - 336 c.

5.3 llepuoauyeckue U3TaHUsA

1. Oprannueckast xumus : peepaTuBHBIN xypHaI. - M. : AreHctBo "Pocneuats", 2008.
2. Ycrexu XUMUH : KypHaJ. - M. : AredctBo "Pocriewars", 2010.

3. Xumus v xxu3Hb - X X1 Bek : xkypHa. - M. : AredctBo "Pocreuars", 2015.

4. Xumusi ¥ )KU3HB : )KypHal. - M. : Hayka, 2013.

5.4 UnTepHeT-pecypcsl

1. DOnexrtponnas Oubmumorexka IQlib (oOpa3oBarenbHble W3AAHHS, JJICKTPOHHBIE YYCOHUKH,
CrpaBOYHBIE U yueOHbIE mocooms) - http://www.iglib.ru/ .

2. DOnektponHass Oubnuoreka CaHkT-IleTepOyprckoro ToOCyAapCTBEHHOTO TMOJHMTEXHUYECKOTO
yHHUBepcUTeTa (MeToauveckass U ydeOHas IuTeparypa, co3jgaBaeMasi B JJIEKTPOHHOM BHJE aBTOpaMU
CIIOI'TY mnmo nmpodumo  oOpa3oBaTebHONM W HAYYHOM  JEATEIBHOCTH  YHUBEPCHUTETA) -
http://www.unilib.neva.ru/rus/lib/resources/elib/.

3. http://www.msu.ru Caiit MOCKOBCKOTO rocyaapCTBEHHOr0 yHHBepcuTeTa M. M.B.JlomoHOCOBa

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

5.5 IIporpammnoe obOecnedenue, npodeccuoHajibHble 0a3bl JAHHBIX M HH(OPMANHOHHBbIE
CIIPaBOYHbIE CHCTEMbI

1. Onepannonnas cucrema PEJ] OC.

2. INaket opucubix npuiokenuii LibreOffice.

3. [IporpamMMHas cuctema Juis OpraHu3aluy BUIeo-KOHpepeH-cBsa3u Webinar.ru.

4. TAPAHT Ilnardopma F1 [DnexTpoHHBIH pecypc|: cipaBoYHO-TIpaBoBast cuctema. / Paspaborumnk
OOO HIIIT «I'APAHT-CepBuc», 119992, Mocksa, Bopobwsesl rope, MI'Y, [1990-2023]. — Pexum
noctyna B cetit OI'Y st ycranoBku cucremsr: \\fileserverl\GarantClient\garant.exe.

5. Koncynprantllntoc [DnekTpoHHBIH pecypc]: 2JIeKTPOHHOE MEPUOIUYECKOe H3AaHUE CIpaBOYHAs
npaBoBas cucrema. / Paspaborunk 3A0 «Koncynbrant [Timrocy, [1992-2023]. — Pexum goctyna K cucreme
B cetn OI'Y mst ycranoBku cuctembl: \\fileserverI\!CONSUL T\cons.exe

6. http://edu.garant.ru/garant/study/ - Matepuer-sepcuss ' APAHT-O0pazoBanne, Cucrema TAPAHT
JUIsL CTY/IEHTOB, aCIIMPAHTOB U IIperoiaBaTeneil.

7.  ABTOMaTH3MpOBaHHAas  WHTEpaKkTHUBHas  cucremMa  cereBoro  tectupoBanus -AUCCT
(3aperucrpupoBana B POCITATEHT, CBuzmeTrenbcTBO 0 rocyJapCTBEHHOH DPErMCTpalvy MPOrpaMMBbl LIS
OBM Ne2011610456, npaBoobnanarens — OpeHOYprcKuil rocy1apCTBEHHBINH YHUBEPCUTET), PEXKHUM J0CTYyIa
- http://aist.osu.ru.

6 MaTepuajibHO-TeXHUYeCKOe o0ecnedeHne JUCHUNIMHBI


http://www.iqlib.ru/
http://www.unilib.neva.ru/rus/lib/resources/elib/
http://www.msu.ru/
http://www.edu.ru/
file://///fileserver1/GarantClient/garant.exe
file://///fileserver1/!CONSULT/cons.exe
http://edu.garant.ru/garant/study/
http://aist.osu.ru/

Jns mpoBeneHHs JISKIMOHHBIX M J1a0OpaTOPHBIX 3aHATUH HCHOJIB3YIOTCS Y4eOHbIE ayAuTOpUHU
Kadeapsl XUMUU. AYyTUTOPHH OCHAIIEHBl KOMIUIEKTAMU YYEHUYECKOH MeOeln, TeXHUYECKUMHU CPEICTBAMH
o0y4eHus1, CIy>KalluMH JJIsl IpeaCcTaBiIeHus yueOHoi nHdopmaruun 60sbon ayauropun. s peannszanuu
nabopaTopHOTro MpakTukyma ucnoib3yrores npubopbl HKIT «MHCTUTYyTa MUKPO- M HAHOTEXHOJIOTHIf»:
cnekrpodortometp "Undpamom OT-02", cnexrpodayopumerp CM 2203. Ha mabopaTOpHBIX 3aHATHIX IS
UHTEepHpeTanuu ucnonbdytoTces takxke MK crnekrpsl, 3anucannsie Ha UK-®Dypbe cnexktpomerpe Bruker
Alpha; npucraska HIIBO, ZnSe); na UK-®ypoe criekrpomerpe Vertex 70 (Bruker, ['epmanus); nuamason
400-4000 cm™, paspemenne 2 cm?, npuctapka HIIBO, anmasublii kpucTaimi); cniekrpsl IMP, 3amucanubie
Ha npubopax "Bruker DRX-500" (500,13 MI'm) u "MERCURYplus-300" (300,05 MI'm) 8 IMCO-dg u

CDCls, Bruker AVANCE Il (400 MI'u), Buyrpennuii cranmapt — TMC; Macc-CIEeKTpbl, 3aliCaHHBIC
ciekrpomerpe Finnigan MAT INCOS-50 B pexxuMe mpsMoro BBoja (3JCKTPOHHBIN ynmap), a Takke Ha
KBaJIPYIOJIbHO-BPEMSIIIPOJIETHOM ~Macc-CIIEKTpOMETpe cBepxBbicokoro paspemenuss  Orbitrap  Elite,
MicroTof Bruker Daltonics (B pexxume anekTpopacibuinTenbHo i nonu3sanmu (ESI))

JIns TmpoBeleHHs TPYIIOBBIX W WHAWBUAYAIBHBIX KOHCYJIbTAI[MH, TEKYIIEr0 KOHTPOJIS H
NPOMEXYTOYHOW  aTTeCTAllMd  HUCIOJIb3YIOTCSl  CHCHUATU3UPOBAHHBIE  ayJAUTOPHH,  OCHAIICHHBIC
HE0OX0IMMBIM 000PY0BAHUEM.

[MomereHne Ui CaMOCTOSATEIBHOW paOOThl OOYYAIOIIMXCS OCHAICHO KOMITBIOTEPHON TEXHHKOM,
noakioueHHo k cetn "MHrepHer", u oOecredeHO AOCTYNIOM B D3JEKTPOHHYIO HH()OPMAIIMOHHO-
obpazoBatenbHyto cpeay OI'Y.
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