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YTBEPXOAHO:
[leKaH XMMUYecKoro hakynbTeTa

Benbin A.B.
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2020 .

Mporpamma cocTaB/ieHa Ha OcHoBe PefiepasibHOIO rocyfapCTBeHHOro 06pas3oBaTenbHOro
CTaHAapTa Bbicwero ob6pasoBaHusi (PIOC BO) cneymnanbHocTn 04.05.01 dyHAaameHTanbHas K
NpUKNagHas XMMus, YTBEPXKAEHHOMO NprKasom MuHucTepcTBa 06pa3oBaHns 1 HayKn POCCUIACKON
depepaumm ot 13 mona 2017 r. Ne 652; yye6GHOro njaHa M OCHOBHOW 06pa3oBaTe/IbHOW
nporpammbl cneumansHoctn 04.05.01 dyHOaMeHTaIbHasA ¥ NPUKNagHas XUMnA, pa3paboTaHHbIX B
FOY BIMO «/[0oHeuKniA HauMOoHabHbIA YHUBEPCUTET».

Pa3paboTuuK:
[IOLEHT Ka®. GUOXMMMM N OPT. XUMUK BaxTuH

MporpamMmMa y4ebHOW AUCUMNIUHBI YTBEPXKAEHA Ha 3acefaHny Kadedpbl Guoxmmunm u
OpraHNYecKom XuMun
Mpotokon Ne 10 oT «13» anpens 2020 . —— 12
1.0. 3aBepyroLLero kadenpon BapaHoBa O.B.

Mporpamma y4yebHOM  AMCUMNAMHBLI  0f00OpeHa Y4eOHO-METOAMYECKON  KOMMUCCUEN
XMMMUYECKOro (haky/bTeTa
MpoTokonNe 3 oT «15»  anpens 2020 .

Mpeacenatens y4ebHO-METOANYECKOM
KoMUCCUK hakynbTeTa A6noykosa H.B



1.  OBJACTH IPUMEHEHUA U MECTO JUCHUILJIMHBI B YYHEBHOM ITPOLTECCE

HucumruinHa — «@u3nyecKkrue MeTOAbl HCCIEJOBAHUS» BXOAUT B 0a30BYK HacTh
npodecCHoHabHOrO  OJIoka  MOATOTOBKM — CHENMATUCTOB 1o  crmeuuaigpHocTH  04.05.01
«DyHIaMeHTaJIbHAS U TIPUKIIATHAS] XUMHUSD) .

UzydeHne naHHOTO Kypca Oasupyercs Ha MaTepuaie NPEAIIECTBYIOIIMX ITUCIHIUINH, a
UMEHHO pa3JMYHBIX pa3fenoB KypcoB «®Pusmkay (MeXaHWKa, ONTHKA, KOJEOAHWUS U BOJHBI,
SNIEKTPUUECTBO U MAarHeTH3M, cTaTHueckas (u3nka), « AHanmuTHueckass Xxumus», «OpraHudeckas
XuMis»y, «Pusndeckas xumus», «KBaHTOBas xumms». B cBOW odepenb, AaHHAS AMCLUIUINHA
aKTUBH3UpPYyeT (yHIAMEHTaJbHbIE 3HAHHUA CTYJCHTOB-XUMHKOB 110 (PHU3HKE, MaTeMaTHKe,
CTaTUCTHKE M HWH(POPMATHKE, CIOCOOCTBYyeT Oosiee rIyOOKOMY TOHHUMAHHUIO HAEH KBaHTOBOH
TEOPUH CTPOCHMs BelnecTBa. [IpakTHUYECKHe HABBIKM ONPENENeHHUs CTPYKTYPbl OPraHHYECKHX
MOJIEKYJl TI0 CIEKTPAJIbHBIM XapaKTePUCTUKaM HEOOXOMUMBI CTyI€HTaM TPH BBIIIOJHEHUH
BBIITY CKHOH KBATM(UKALMOHHON PadOThI U CAMOCTOSITENIbHBIX HAYYHBIX UCCIICIOBAHUI.

2.  CTPYKTYPA JUCIUIIJIMHBbI

Xapaxkmepucmuxa yuedHol OUCYUNIUHb

04.05.01 «®@ynnameHTanbHast U IPUKIJIAHAS
CneunanabHOCTh
XUMHSD
Cneunanuszanus -
ObpazoBarenpHas mporpamMma CHeLHaJIuTeT
Kpanmudukarus Xumuk. IIpenonasaresnb Xumuu
KonnuecTso conepkaTeabHbIX MOAYJIEH 2 cofepKaTeNbHbIX MOAYJIsl, 4 TEMBbI
HucuuruinHa 6a30Boi / BApHATHBHOM YacTh .
0BpasoBATENBHOM MPOrPAMMBI HucuurmHa 6a30Boii yactu npod. O10ka
Dopwmsl kouTposst (MK, skx3aMeH, 3a4er) MOAYJIBHBIN KOHTPOJIb, SK3aMEH
Mokasarenn ouHas hopma 3ao4Has popma
o0yueHwust o0yueHust
KonmuecTBo 3a4eTHBIX eAMHUL (KPEAUTOB) 4
I'op noaroroBku 4
CemecTp 7
Konnuectso yacos 144
- JJIEKLIIHOHHBIX 28
- IPAKTUYECKUX, CEMUHAPCKUX
- Ta0OPATOPHBIX 28
- CAMOCTOSITEJILHOU paboThI 88
B T.4. UHUBHyaJIbHOE 3a/1aHHe

HepnenbHOE KOIMYECTBO YaCOB, 103

B T.4. Ay AUTOPHBIX 4

3. OINMUCAHUE JNCHOUTIJINHBI

Ileau 1 3axaun

Ileab — chopMupoBaTh y CTYIEHTOB HaBBIKM U yMeHHs paciuudposku cnekTpos (YO, UK,
SAMP, Macc-) 1 yCTaHOBIIEHHSI CTPYKTYPbl OPTAaHUUECKNX COCTUHEHUH.

3aoauu:
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U3YUUTh TEOPETHUECKHE OCHOBBI (PU3UKO-XUMHUYECKUX METOJOB YCTAaHOBJICHHUS CTPYKTYPBI
OpPraHUYECKUX  COCAMHEHHWH, BKIIOYas  MAacC-CIEKTPOMETPUIO, 3JekTpoHHyro (Y®) wu
konebarenpHy0 (MK) CHeKTpOCKONUIO, CHEKTPOCKOMHUIO SIIEPHOr0 MArHUTHOTO pE30HAaHCAa Ha
sapax 'Hu °C;

o0ecrieunTh yMEHHE MPECKA3bIBATh CIIEKTPAJIbHBIE XaPAKTEPUCTUKH OPraHMYECKUX BEUIECTB
3alaHHOH CTPYKTYpbI (TIpsiMast 3a1a4a Kypea),

copMupoBaTh HaBBIKH paciinppoBku Macc-criekTpos, K- u Y ®-crnekrpos, criektpos AMP
'H u IMP C (o6parHas 3anaua kypca);

HAay4YWTb YCTAHABJIMBATH CTPOCHHE COEOUHEHUN HAa OCHOBE WCIOJIb30BAaHUsA KOMILIEKCA
CHEKTPAJIbHBIX JaHHBIX.

TpeGoBaHus K pe3yabTATAM OCBOEHHS] AWUCHMILIMHBI. [Iporecc M3ydeHus: AUCHUTUTHHBI
«PU3NYeCKHe METONbl WUCCIENOBAaHUs» HAMpaBieH Ha (POPMHUPOBAHHE SJIEMEHTOB CIIEAYIOLINX
komrereHuil B coorsercTBur ¢ @I'OC BO PD criermansuoctu 04.05.01 «DyHmaMeHTAIbHAS U
OPUKJIQHAsS XUMHUsS» ¥ OCHOBHOH 0O0pa3oBaTeNbHONH MPOrpamMMbl BBICHIETO OOpa3OBaHUS
crnenuanbHOCcTH 04.05.01 «PyHIaMeHTaIbHAA W NPUKJIAHAS XUMUSY |

a) ynueepcanvnvix (YK):

e CrOCOOHOCTh OCYLIECTBISITh KPUTUIECKUI aHAHM3 MPOOJIEMHBIX CUTYalUid HA OCHOBE
CHCTEMHOI'0 TIOAXO0/1a, BeIpadaTsIBaTh cTpateruto aeictauii (YK-1);

e CrocOOHOCTh MPUMEHSTH COBPEMEHHBIE KOMMYHHKATUBHBIE TEXHOJIOTHH, B TOM YHUCIIE
Ha MHOCTPaHHOM(bIX) s3bIKe(ax), Ui aKaAeMHYeCKOro M MpodeCcCHOHAIBHOTO
B3aumoneiicteus (YK-4);

e CrOCOOHOCTD ONPENEISTh M PEATU30BbIBATH MPHOPUTETHI COOCTBEHHOM 1EATENbHOCTH
U CTIOCOOBI €€ COBEPIIEHCTBOBAHMS HA OCHOBE CAMOOLICHKH U 00pa30BaHUs B TEUECHHUE
Bceil xxusHu (YK-6);

0) obmenpopeccuonanvnuix (OIIK):

e CMOCOOHCTh  aHAJM3MPOBATh, HWHTEPIPETHPOBATH U  0000IATH  pPe3yJIbTaThl
SKCIIEPUMEHTAIIBHBIX U PACYETHOTEOPETHUECKUX PadOT XUMHYECKON HAPaBICHHOCTH
(OIIK-1),

e CrocOOHOCTh  TPOBOAMTH  XUMHUYECKHH  OKCHEPUMEHT C  HCIOJIb30BAHHUEM
COBpPEeMEHHOTO 000pyIoBaHUsI, COOIOAast HOPMBI TexHUKH OezonacHocTu (OITK-2);

e CrOCOOHOCTh MPHUMEHSTh PACUETHO-TEOPETUUYECKHE METOIbl JJISI W3yUEHUs] CBOWCTB
BEIIECTB W IMPOLECCOB C HMX YYacTHEM, HCIONb3ysl COBPEMEHHOE MpPOTrPaMMHOE
obecnieueHne u 0a3bl JaHHBIX npodeccuonanbHoro HasHauenus (OI1K-3);

e CrocOOHOCTh IUIAHMPOBATH PabOTHl XUMHUYECKOW HANpaBIIEHHOCTH, 00padaTbiBaTh U
UHTEPIPETHPOBATh TOJNYyYEHHBIC PE3yJbTaThl C HCIOJb30BAHUEM TEOPETUUECKUX
3HAHUH M MPAKTUYECKUX HABBIKOB PELICHHUsS MATEMaTHUYECKHMX U (Pr3MUecKux 3amay
(OIIK-4),

e CrocOOHOCTh UCIONB30BaTh HMH(GOPMALMOHHBbIE 0a3bl MaHHBIX W aJalTHPOBATh
CYLIECTBYIOIIME MPOrpaMMHbIE MPOAYKTHI AJISI PELIeHHs 3a1ad MpodecCHOHANbHOMI
IEATEIbHOCTH C yYE€TOM OCHOBHBIX TpeOoBaHM HMHPOPMALMOHHOH O€30MacHOCTH
(OIIK-5),

e CrOCOOHOCTD MPENCTABIATE PE3YJIbTAThI MPOPECCHOHANBHON e TEbHOCTH B Y CTHOH
U MHUCbMEHHOH (popMe B COOTBETCTBUH C HOPMAaMH U TPABUJIAMHU, NPUHITHIMH B
npodeccronampbHoM coodmmecTse (OITK-6).

8) npopeccuonainvnovix komnemenyuii (INK):

e crnocobeH mpoBoauTh cOOp, 0O0paboTKy, aHamu3 U OO0OOIIeHWE pPe3yJIbTaTOB
SKCIIEPUMEHTOB M HCCJIEJOBAHUH B PpA3IMYHBIX OOJACTAX XUMHH, XHMHUYECKOH
TEXHOJIOTUHU U cMeKHBIX Hayk (ITK-1);

e CcrocoOeH BHEAPSATh PE3YJbTAThl HCCIENOBAHWH W pPa3pabOTOK B COOTBETCTBUH C
ycTaHoByIeHHbIMH rtosiHOMOounsiMu (I1K-3);




crocoOeH MPOBOAUTH HAYUYHbIE MCCIIEAOBAHUS, COBEPIICHCTBOBATh U Pa3padaThiBaTh
TEOPUU W METOJbI U3YYECHHS] XUMHUYECKUX MPOLECCOB, OCYLIECTBIATh MPAKTHYECKOE
MPUMEHEHUE MOy YeHHBIX 3HAHUHI U Pe3yJIbTATOB B PA3IUMYHBIX OTPACIISIX YKOHOMUKH
(TIPOMBIIILIEHHOCTH, CEIbCKOM XO3SICTBE U JIP.), CBA3AHHBIX ¢ MepepaboTKOH ChIPbs,
noJty padpuKaTOB, MPOMBIIUIEHHBIX OTXOIOB, MOJYYEHHEM U COBEPIICHCTBOBAHHEM
Pa3JIMYHBIX BEIIECTB, MAaTEPHUANIOB, Pa3palOTKOW M YIYUYLICHHEM TEXHOJOTHYECKUX
npoueccos (ITK-4);

criocoO0eH K TIPOBEIAEHHUIO OIbBITOB, WCIBITAHWA W aHAJU30B C LEJIbI H3yYEeHHS
COCTaBa, CTPOEHMUSI, CBOWCTB M MPOIIECCOB MPEBPAIICHHI BEIIEeCTB, SHEPTeTUYECKIX U
XUMHUYECKUX U3MEHEHUI B PA3JIMYHBIX HATYPATbHBIX UJIM UCKYCCTBEHHBIX BEIIECTBAX,

ceipbe u m3pemsx (IIK-5);

e crnocoben

Ha pa3pabOTKy METOAWK TMPOBENEHUS KOHTPOJSl KadecTBa IS

U3roToBUTENEH U oTpeduTeneii xumuueckoit mponykuuu (I1K-6);
e crnocoOeH OCYINEeCTBISITh HAYYHOE PYKOBOJACTBO pabOTaMU B COOTBETCTBUH C IUTAHOM

paboThl CTPYKTYPHOTO MOIpPA3IEICHUS,

dbopMUpPOBAaTh UX KOHEYHBIE METH W

npeanonaraemole pe3yiasraTel (ITK-7);

e crnocoben

OCYHIECCTBJIATE KOHTPOJIb  BBINIOJIHEHUA MNPEAYCMOTPCHHBIX IIJIAHOM

SaHaHHﬁ, KOHTPOJIb KaveCTBa TMPOBCACHUSA pa60T, BBITNTOJIHEHHBIX pa6OTHI/IKaMI/I
noapasaeneHust u coucnonauTessiMu (11K-8);

e crnocoben

MNPUMEHATDH AKTYAJbHY IO HOPMATUBHY IO AOKYMECHTA U0 B

cootBeTcTByroLeit odbnactu 3Hanmi (I1K-9).

B pe3yabTate usyueHusi y4eOHOH TUCHHILUIMHBI CTYAEHT JOJIKEH:

3HAMb

OCHOBBI

METONOB  yJbTpaduoneToBol, WHPpPAKPacHON CHEKTPOCKOIUH,

1 13
CHEKTPOCKOITUH SIEPHOTO MAarHUTHOTO pe3oHaHca (Ha siapax H u “C) 1 Macc-CeKTPOMETPHH,
yMemp IPOBOIUTH CTPYKTYPHBINM aHAJIN3 OPraHUYECKUX COCAUHEHHN MO JAaHHBIM YO,

UK, AMP wu Macc-CeKTpOMETpHY,

OCYIIECTBIISATh TIOUCK HEOOXOOUMON  CHEKTPaJbHON

WH(POPMALIUU B JIUTEPATY PE;
6/1a0emb HaBBIKAMU PaOOTBl U OCHOBHBIMH NMPAKTHYECKUMH MPHUEMaMHU PaciIn(pPOBKH
CTHEKTPOB OPTraHMYECKUX COSUHEHHMH U YCTAHOBJICHHUS UX CTPYKTYPHL.

4. COJAEPKXAHUE INCIUIIJIMHBI 1 ®OPMbI OPTTAHU3ALIUN YYUEBHOI'O

MPOILIECCA

HopsiaxkoBbIii HOMEP
H TeMa

KpaTtkoe cogep:kanue Tembl

Cooepicamenvuutii Mooy 1

Tema 1. Bsenenue.
OObwast
XapaKTepUCTUKA
(U3HUECKUX METOAOB
HCCJIEIOBAHMUSI.
Mertonel
oTpeaeNeHus
MOJIEKY JIIPHOMN
bopMy bl u
uHpopmanus,
nojyuyaemMas U3 Hee.
Macc-cnexkTpomerpus

Bo3HukHOBeHME W pa3BUTHE (PU3HMUECKUX METOIOB HCCIIEAOBAHUS
CTPOCHUSA OPTraHUYCCKUX COGHHHGHHﬁ. CHeKTpOCKOHI/ILIeCKI/Ie METOADbI.
KomruiekcHOe UCTONb30BaHHE CIEKTPOCKOMUYECKHX METOIOB B IIEINSX
I/II[GHTI/I(bI/IKaL[I/II/I BCIICCTB U YCTAHOBJICHHUA UX XUMHNYCCKOI'O CTPOCHUA.
Monekynsipaast  popmyna, MeTtomsl ee omnpeneneHus. DopmanbHas
HernpeaeabHOCTb. Macc-criekTpomerpusi. Pusnueckue OCHOBBI METOJA:
npuHLUUI paboThl MacC-CIEKTpOMeTpa, 00pa3oBaHUE MAacC-CIIEKTpa,
OCHOBHOE YypaBHEHHE MacCC-CIIEKTPOMETPUHN, THUIIbl PETUCTPUPYEMBIX
HOHOB (Monexy IsipHbIe, OCKOJIOYHBIE, MeTacTaOUIIbHBIE,
MHOro3apsiiubie). OnpenesneHre MOJEKYJSIPHOH OpyTTO-QopMyJbl MO
MAacC-CIEKTPY: METO TOYHOTO W3MEPEHHS] MACC MOJIEKYJIIPHBIX HOHOB,
METOO HU3MEPEHUA HHTEHCUBHOCTEN IIUKOB HOHOB, N30TOIMHBIX
MOJIEKYJITPHOMY HOHY. Macc-CIeKTpOMeTpUYeCKUe MpaBuia; a30THOE,
«4ETHO-3JICKTPOHHOE», 3aTPYAHEHHBIM Pa3phlB CB3EH, MPHIIEKAIINX K




HEHACBhIIIEHHBIM cructeMaM. (OCHOBHbIE THITBI peaKkIHWid pacrana
OPTaHUYECKUX COEAMHEHHWH IO 3JEKTPOHHBIM yAapoM. Y CTAaHOBJICHHE
CTPOEHHSI OPraHMYECKUX COCAMHEHUI: MeTO )y HKIMOHAIBHBIX TPy,
METOA XapaKTEPUCTHUECKUX 3HA4ueHUH m/z. OCHOBHBIE HAIpPABICHUS
(dparMeHTay OPTaHUYECKUX COCAMHEHHUH MOJ 3JEKTPOHHBIM YIAapOM
(YyrIeBOmOpoOaOB M HX TaJIOTEHIPOM3BOAHBIX, CIHUPTOB, (HEHOIOB,
NPOCTHIX 3(PHPOB, ANBAETUAOB, KETOHOB, aMHHOB, KAPOOHOBBIX KUCJIOT H
UX TNpou3BOAHBIX). lIoHATHE O MeTone XUMHUYECKOW HOHHM3AlMU |
XpoMaToMacc-CieKTpoMeTpuu.  IIpuMepsl  CTPYKTYpHOIO — aHAIHM3a
OpPraHUYECKUX COCTMHEHUHN 10 MAaCC-CIIEKTPY HU3KOTO Pa3peLIeHHUs.

Tema 2.
CnexTpockonust
SIIEPHOTO
MArHHTHOTO
pe30HaHca

@u3nyeckrue OCHOBbI METOAA. MAarHUTHBIE CBOMCTBA fiJ€p, OCHOBHOE
ypaBHEHHE SAEPHOrO MAarHUTHOro pe3oHaHca. IlpuHimn paboter AMP
CreKTpoMeTpa. AHaIu3 CHEKTPOB SIAEPHOTO MArHUTHOTO PE30HAHCA
simep CO CHUHOBBIM KBAHTOBBIM umciioMm [=1/2. Xumudeckas u
MAarHuTHasi SKBUBAJEHTHOCTh sA/€p, HOMEHKJATYypa SIACPHBIX CHUCTEM
IMomma: A, AX, AB u A;B cucremsbl, crekTpbl mepBoro u BTOPOTO
MOpsiAKa, OCHOBHBIE IpPaBWJIa aHaju3a CIEKTPOB MEPBOro MOPSIKa,
paciuppoBKa MPOCTEHIINX CIEKTPOB BTOPOTO TMOPSIKA, MPUEMbI
VIOPOIIEHUsT  CJOXKHBIX  CHEKTPOB. CHEKTPOCKOMUsI  MPOTOHHOTO
MarHUTHOTO PE30HAHCA: ILIKajda XUMHYECKUX CIABHUIOB MPOTOHOB, HX
XapaKTEPUCTUYHOCTb, 3aKOHOMEPHOCTH B HM3MEHEHHHM 3HA4Y€HUH

XUMHYECKUX CABUIOB, KOHCTAHTBI CIUH-CIIUHOBOT'O

B3auMmoaercTeust Jyy.  CHEKTpPOCKOMUS  YIJEpPOAHOIO  MarHUTHOIO
13

pe3oHaHca: niKaja  XUMHYECKUX cauros  sigep C, 1504

XapaKTePUCTUYHOCTh, 3aKOHOMEPHOCTH B W3MEHEHUM 3HAYCHHA
XUMHUYECKUX CABUTOB, KOHCTAHTBI CIIMH-CITHHOBOT'O B3aUMOACHCTBHS J¢
1, IOJJHOE ¥ YaCTUYHOE TOAABJICHHE CIHH-CIIMHOBOTO B3aMMOCHCTBHS
sgep "C u mporonos. Smeprbiii sddexr Opepxaysepa. IlomsTae o
CIIEKTPOCKONUHU  SIEPHOr0 MArHUTHOTO PE30HAHCA JUHAMHYECKHUX
cucteM (oOmeHHble mpouecchl). JIBymepras crnekTpockornus AMP.
[Ipumepsl CTPYKTYPHOTO aHANIM3a OPTraHUYECKHX COSAUHEHHH IO
cextpam IIMP u SIMP C.

Coodeporcamenvuwtit Mooyt 2

Tema 3. Mertonsl

OIITUYECKOU

CIIEKTPOCKOITHH.

DJNEeKTPOHHAS

CTIIEKTPOCKOITHSI.
KonebarenpHas
CTIIEKTPOCKOITHSI

Yo

HK-

Y®-cnekrpockonus. PU3MYECKHE OCHOBBI METOHA. JJIEKTPOHHBIC
COCTOSIHUSL MOJIEKYJ, KJacCHU(UKALUSA BJIEKTPOHHBIX TIEPEXONOB B
MOJIEKyJIax, MpaBmwia oroopa. B3amMOCBsI3b 3JEKTPOHHBIX CHEKTPOB H
CTPYKTYpPBl OPTaHHYECKHX MOJEKYJ. XpOMO(OpBl U ayKCOXPOMBI,
compspkeHre  XpoModopoB, Hecmenupuyeckoe U - CcreudpuUeckoe
BIMSIHUE PAcTBOpPHUTENEH, OaTOXPOMHBIH M THIICOXPOMHBIA CIIBUTH,
TUMTOXPOMHBIA M THUHEPXPOMHBIA 3(PQeKThl, KiIacCUPpHUKaMs IMOJI0C
MOTJIOIIEHHsT B 3JIEKTPOHHBIX crekTpax. M30uparenpHoe moriomeHne
BAKHEHIINX AyKCOXPOMHBIX W XPOMOGOPHBIX TPYIIT: HACHIIICHHBIC
reTePOaTOMHBIE ayKCOXPOMBI, KapOOHWJIBHBIA XpOMOGOp, ITUEHOBBINA
xpoMo(op, €HOHOBBIH xpomodop, OeH30JbHBIA Xpomodop, MpaBHiIa
Bynsopna-®uzepa. [Tpunuun padorsr Y@ cnekrpodoromerpa. Y caoBus
m3Mmepennst Y@ cnektpos. Ilpumepsl CTpyKTypHOro aHaiusa
HEHACBILIEHHbIX OPraHUYECKUX COEAMHEHHUH IO CIEKTPY MOIJIOLIeHUs B
onmmxHelt obnactu Y@ criekrpa.

HUK-cnextpockonusi. ®Pusnueckue OCHOBBI METOAA. 4acToTa H
WHTEHCUBHOCTbH TOTJIOLIEHHS B KOJIEOATENbHBIX CIIEKTPaX ABYXaTOMHBIX
MOJIEKYJI, OCHOBHBIE KOJIeOaHUsI MHOIOaTOMHBIX MOJIEKYJ. B3aumocssi3b
UH(PAKPACHBIX CIEKTPOB U CTPYKTYPbl OPraHUYECKHUX MOJIEKYJ
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BAJICHTHbIE M Ae(QOpPMALMOHHBbIE KOJEOAaHUs, XapaKTePHUCTUIHOCTD
konebaHuii W ee (U3NUECKHE MNPUYUHBL  XapaKTEePUCTHUECKOE
MOTJIOIEHHE BaKHEHIIINX CTPYKTY PHBIX ¢bparmeHTOB u

byHKIMOHANBHBIX Tpymn oprannueckux coegunenuit: C-C, C=C, C=C,
Capow—Capow> Csp3—H, Csp—H, Cn—H, C-0O, C-N, O-H, N-H, S-H, C=0,
CHO, COOH, COOR, COHal, NO;, C=N. Crpykrypnsie obmactu MK

CIIEKTpa. ITpuHUMnB! OTHECEHUs OJIOC MOTJIOUICHMS.
ITocnenoBaTenbHOCTD IIPOBEACHUS CTPYKTYPHOTO aHaJIN3a.
KommuectBennass WK cmektpockomums.  Ilpmamun  paborer UK

cnekrpodoromerpa. Yciosus usmepenuss MK crektpos. Ilpumepsr
CTPYKTYPHOIO aHaiu3a opranudeckux coenudeHuid no UK cnextpy
(o6macts 4000 — 650 cm™).

OcoOeHHOCTH CTPYKTYpPHOTO aHAJIM3a OPTaHUYECKHX COENMHEHHH IMpU
COBMECTHOM HCIOJIb30BAHUHM CHEKTPaJbHbIX METOAOB. AJIOpUTM
CTPyKTypHOro ananusa llpumepel pemenuss 3amad  CTPYKTYpPHOIO

Tema 4.
KommnekcHoe
MPUMEHEHUE
(U3HUECKUX METOIOB
HCCJIEOBAHUS

aHan3a, UMCHOIIUX Pa3JInIHY0 CTCIICHDb CJIOKHOCTH.

TemaTnuyeckum njaaH

CoaepraTeJibHbII MOAYJIb 1

KosanuecTBO 4acos

Ounas ¢popma 00yueHus 3aounas ¢popma 00yueHus
B T.4. B T.4.
] L | T ) ] ! T
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(5] = ] o |w B > O ) ~ ] o e le) > O
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SRR ER: Sl 218 |s g5
2l 8 | H = e s | s Fl=Z
= = | o = = =S IS =
Tema 1. Beenenue. OOrmas
XapaKTePUCTUKA (PUINIECKUX
METOJIOB HCCJIEIOBAHMUSI.
MeTtoasl ONpefeNenns |, | , > | 10
MOJIEKYJISIPHOH  (popMysbl |
uHpoOpMauus, nojyyaeMasi u3
Hee. Macc-cnextpomeTpust
Tema 2. CnexkTpockonus
SIAEPHOTO marautHoro | 70 | 14 16 | 40
pe3oHaHca
Hmozo no
CO0ePIHCAMeEIbHOMY MOOYIII0
1
84 | 16 18 | 50

CoaepaTeJIbHbII MOAYJIb 2

Ha3Banus cogepkaTe/bHBIX |

KoanuecTBO 4acos




MoayJied U TeM QOunas popma 00yueHus 3aounas ¢popma o0yueHus
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Tema 3. MeTonbl ONTUYECKO

CHEKTPOCKOITHH.
DnexkTpoHHas Y- 36 | 10 6 |20
CHEKTPOCKOITHSL.
KonebarenpHast HUK-
CHEKTPOCKOIHSI
Tema 4. KomnnekcHoe
IpUMEHEHNE ¢usnyeckux | 24 | 2 4 |18
METOIOB HUCCIIEIOBAHMSI
Hmozo no

cooeprrcamerbHomy mooyiw | 60 | 12 10 | 38

2

5.  METOAMYECKHE PEKOMEHJALIMH JUIA IPOBEAEHUS
JEKOMOHHBIX, TPAKTHUYECKUX 1 TABOPATOPHBIX 3AHSATHIA

Tembl JIeKIIHOHHDBIX 3AHATHH

Hazsanue memur

Konuuecmeo
yaCcos

Bo3HUKHOBEHHE U pa3BUTHE (PU3NIECKUX METOIOB UCCIICIOBAHMS CTPOCHUS
OpraHUYECKHUX COCNMHEHUI. CnexTpockonnuecKue METOBL
Monekynspaass ¢opmysia, Meroasl ee ompeneieHus. PopmanbHasg
HEeNpeebHOCTb.

Cnexrpockonusi AMP. dusnyeckue OCHOBBI METO/IA; MArHUTHBIE CBONCTBA
siep, OCHOBHOE yPAaBHEHHUE SIIEPHOrO MAarHUTHOro pesoHaHca. IlpuHimn
padotel AMP cniekTpomerpa.

CrekTpockonusi MPOTOHHOTO MAarHUTHOTO pe3oHaHca (IIMP). Illkanal
XUMHWNYCCKUX CABUI'OB IMMPOTOHOB, nux XAPaKTEPUCTUYHOCTD,
3BAKOHOMCPHOCTHU B NU3MECHCHUU 3HAYEHUU XUMHUYECCKUX CABUI'OB.
XUMHUYECKasT YKBUBAJICHTHOCTD AAEP.

My npTuriernocts curtana B cnexkrpe IIMP. KoHcranta cnimH-cIMHOBOTO
B3anmozeicTeust (KCCB) Juyg u dakTopsl, BIUSIONINE HA €€ BEIUYHHY.
MHpopMamys 0 CTPyKTYpe BEIECTBa, MOJIy4aeMasi HA OCHOBAaHHH 3HAYEHHUH
KCCB. Howmenknarypa sinepHbix cuctem [lomma. CrnexTpel mepBOro u
BTOPOTO TOPsiiKa. MarHuTHas S5KBUBAJIEHTHOCTD SITEP.

KomruiekcHoe — pacmieruieHne B crnektpax  I[IMP  (MynpTumiersy

My.]'IbTI/Il'IJ'IeTOB). AHanuz MYJIBTUIIJICTOB MYJIBTUIUJICTOB IIPpU TOMOIIH




nuarpamm pacuierieHus (aaroputm MaHHa).

CHeKTpOCKOHI/Iﬂ YIJIEPOAHOTIO MArHUTHOT'O PE30HAHCA. HIKaJIa XUMHUYCCKUX
13

CABUI'OB AO€CP C, HX XapaKTEPUCTUIHOCTD, 3aKOHOMEPHOCTU B UIBMEHEHUU

3HAYEHUH XUMUYECKHX CABHIOB.

My nbTUILIETHOCTD curHaios SAMP BC M KOHCTaHTBI CHMH-CIMHOBOTO
B3aHMMOIEUCTBUS J¢ 11, MMOJIHOE U YaCTUYHOE MOMNaBJIEHHE CIHH-CIIMHOBOIO
B3anMOzIeHcTBIs simep C M mpoToHoB. SnepHsiii addext Opepxaysepa.
Cnextpel DEPT.

HK-cnexktpockonusi.  ®Pu3suyeckue  OCHOBBI  METOJA.  4YacToTa U
WHTEHCHBHOCTDH TOTJIONICHUS] B KOJIEOATENbHBIX CIEKTPaxX [BYXaTOMHbIX|
MOJIEKYJI, OCHOBHbBIE KOJeOaHHS MHOTOATOMHBIX MOJIEKYJ. B3amMoCBsI3H
UHPPAKPACHBIX  CIEKTPOB W CTPYKTYPhI OPTraHUYECKHUX  MOJICKYJ:
BaJICHTHble U JaeopMalMOHHbIE KOJeOaHUs, XapaKTePUCTUYHOCTH
Koe0aHul 1 ee PU3NUECKHEe IPUIHHBL

XapakTeprCTUUECKOE TOTJIOMEHIE BAKHEHIINX CTPYKTYPHBIX (PparMeHTOB
U (QyHKIHMOHANBHBIX rpymn opranmdeckux coemaunenuit: C-C, C=C, C=C,
Capow—Capon> Csp3—H, Ceop2—H, Cyr,—H, C-O, C-N, O-H, N-H, S-H, C=0,
CHO, COOH, COOR, COHal, NO,, C=N. Ctpykrypnsle obdiactu HK
cnekrpa. [IpuHIMNIBI OTHECEHHUs 1TONIOC orotenus. [locnenoBaTenbHOCTD
npoBeneHust CTPYKTypHOro aHanu3a. Konmnaecrsennas MK cnexTpockomnust.
[Mpuauun padorer MK cnextpodoromerpa. Yciosus msmepenns WK
crekTpoB. IIpuMepsl CTPYKTY PHOTO aHAIN3a OPTAHUYECKUX COEAHHEHHH 110
K criextpy (06macts 4000 — 650 cm™).

10

Y®-cnekrpockonus.  PuU3MUECKHE  OCHOBBI  METOAA.  BJIEKTPOHHBIE
COCTOSIHUSL ~MOJIEKYJI, KJIacCU(UKAIMS SJIEKTPOHHBIX MEPEXOAOB B
MOJIEKyJIax, TpaBujia oTOOpa. B3amMOCBs3b 3IEKTPOHHBIX CIIEKTPOB H
CTPYKTYPBl ~OPTaHMYECKHUX MOJIEKYJ. XpOMO(GOpbl H  ayKCOXPOMBI,
conpsikeHre XpoMo(dopoB, Hecrenupuieckoe U crneluGuuecKoe BIIUSHUE
pacTBopuTeNiel, 6aTOXPOMHBIA M THIICOXPOMHBIN CIBUTH, TUTIOXPOMHBINA U
runepxpoMubii 3 dexTer, KmaccuuKanMs MONOC TMOTJIOMEHUS B
5JIEKTPOHHBIX CIIEKTPax.

11

M30upaTenbHOE MOTIIOIEHHE BAKHEHITNX ayKCOXPOMHBIX M XpOMO(OPHBIX|
IPYIIT. HACBILEHHBIE TeTePOATOMHBIE AayKCOXPOMBI, KapOOHMJIBHBIN
xpoMo(op, IOUEHOBBIH XPOMOQOpP, E€HOHOBBIH XpomModop, OEH30JbHBIN
xpomodop, mnpaBwia Bynsopma-®uszepa. Ilpunuun paborer Y@
cnekrpooromerpa. VcmoBus wusMepenuss Y@ cnekrtpoB. Ilpumepsr
CTPYKTYPHOI'O aHajn3a HEHACBIEHHBIX OPraHUYECKUX COECAWHEHMH I10
CIEKTPY MOIJIOIEHHs B OmkxHel obnmactn Y@ criekpa.

12

KoMIIeKCHOEe HCITOJIB30BaHIE CIEKTPOCKOIINMYECCKUX METOAOB B LEJAX
I/II[eHTI/I(I)I/IKaLII/II/I BCIICCTB U YCTAHOBJICHUA UX XUMHUYCCKOI'O CTPOCHUA.

BCEI'O

28

Tembl J1a0opaTopHbIX padoT
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No Konuuecmeo
Hazsanue memur
nn yacoes

1 |Ycranoenenue OpyTTO-QOpMyIIBI COENMHEHUS UCXOAS U3 WHTEHCHUBHOCTEH
MUKOB M30TOMHBIX MOHOB B MAacCC-CIIEKTPE HU3KOro paspetneHusi. [Ipasuna

(bparMeHTali MOJEKYJSIPHBIX HOHOB OCHOBHBIX KJIACCOB OPTaHHUYECKHX 2
COEIMHEHMUIA.

2 |AHanu3 U YCTAHOBJIEHHWE CTPYKTYpPbl OPTraHHYEeCKHMX COEIUHEHHUH IO 6
npocrenmuM crnekrpam AMP 'H

3 |KoHCTaHTa CHOUH-CIMHOBOTO  B3aUMOJCHCTBHUs, €€ HU3MEpPEHHE U 5
uH(pOpMALHS, TIOJy4aeMasi U3 Hee.

4 |KommiekcHoe paciieruienue. AjroputM MaHHa 00pabOTKHU  CIIOIKHBIX 4
MYy JIbTUIIIIETOB

5 |CoBmecTHoe wucrompsoBamme crmektpos  IIMP  u  SIMP °C  mus 4
UICHTU(PUKAIIMYA OPTAaHUYECKUX COSTUHEHUIN

6 [Ompenenenne Hamuumsd  QYHKOUOHAJIBHBIX  TPYyNH B CTPYKTypE 4

opranndecknx coennnenuit no MK cnexrpam

7 [|Pacuer makcHMMyMa MOJOCHI MOMVIOIIEHUs C HWCHOJIb30BAHUEM IIPABUII
Bynsopna-®uzepa. OnpeneneHne Hamu4uusl CONPSDKEHHBIX (PParMEHTOB B 2
CTPYKTyp€ OpPraHU4eCKUX COeAUHEeHN o Y D cnexTpam.

8 |Ompenenenne CTPyKTypbl COCAUWHEHUs MO JOaHHbIM Mmacc-, UK-, YO- u
SIMP-criekTpockonuu.

BCEI'O 28

6. METOAMYECKHE PEKOMEHJAIIMU ITO OPTAHN3AIINA
CAMOCTOATEJBHOU PABOTHI CTYJAEHTOB

Opranuzanusi caMmocTosiTeIbHOIN padoThbl CTYIeHTOB

CamocrositenpHass paboTra CTYyIEHTOB MO Kypey «®Du3nMueckue MeTOAbl HCCIIEAOBAHHS
BEIECTB» 00ECNeunBaETCs 3a CUET BBITIOJIHEHHUS BAPUAHTOB JOMAIIHUX yIPAKHEHUH (5 TOMAaLTHIX
3a1aHuii), paboThl ¢ MMEIOUIMMHUCS B HAJHMYUN COOPHUKAMHU 3a7ad MO CIEKTPAIbHBIM METOAAM
HCCIIEIOBAHMS, TONCKA HEOOXOANMOH MpH paciindpoBKe CIIEKTPOB WHPpopManmu B ceTh MHTEpHET
B COOTBETCTBYIOLINX CIIEKTPAJIBHBIX 0a3aX JaHHBIX.

No Konuuecmeso
Haszsanue memuvi
nwn uacos
1 [Beemenue. O0mas XxapakTepuUCTHKa (PU3NIECKUX METOJOB HCCIIEIOBAHMSL. 10

Metoabl ompeneileHUss MOJIEKYJSIpHOH  Qopmynbsl W HHpOpMauus,
nosydaemasi u3 Hee. Macc-CeKTPOMETPHsI

T
CreKTPOCKOIHS SAEPHOTO MATHUTHOTO pe3oHaHca Ha sxpax 'Hu °C 40

3 |Meroapl ONTUYECKON CHMEKTPOCKOMUHU. DJEKTPOHHAsT Y D-CIeKTPOCKOMHSI. 20
KonebarenpHast MK-ciekTpockonust

4  |KoMIuiekCHOE MpUMeHeHHe (PU3MUECKUX METOIOB UCCIIEIOBAHUS 18
BCEI'O 88
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7.  UHAABUIYAJBHBIE 3ATAHUS

Oo6pa3zen nHAMBUIYAJBLHOTO 3aAaHus no SIMP 'H CNEeKTPOCKOI UM

Onpenenure cTpyKTypHYIO hopmyy Bemecta C;H;sCl mo ero SIMP 'H CIIEKTPY:

Oo0pa3en nHAUBUAYAJIBHOTO0 3aAaHus no SAMP B¢ CIIEKTPOCKOITUH



(C). IlpoBemuTe COOTHECEHHE CIEKTPOB CO CTPYKTYpOH KaXIOrO COEJUHEHUS.

Oo6pa3zen unguBuaAyaabHOro 3aganus no UK-cnekrpockonun

12

Oc, m.a. | DEPT-135 DEPT-90
14 MOJIOKUTENBLHBIN | HET MHUKAa
28 OTPULIATEJbHBIA | HET MUKA
30 MOJIOKUTENBLHBIN | HET MHUKAa
38 OTPULIATEJbHBIA | HET MUKA
61 OTPULIATEJbHBIA | HET MUKA
173 HeT IHKa HeT IHKa
207 HeT IHKa HeT IHKa

Ha pucynke npusenensr MK-cniektps! (I — III) H-rekcana (A), rekcena-1 (B) u rexcuna-1

XapaKTCPUCTUICCKHUE YaCTOTHI.

Loo
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OO0pa3en HHAUBUAYAJIBHOTO 3aaaHus 0 Y D-ceKTPoCKONun

4-Xonecten-3-ou (I) obpasyer ameraT €HONBHOW (OPMBI C Am,y 238 HM. Ompenenmre,
kakyio ctpykrypy umeer anerar (II/III), paccunTaB Ama.x C HUCMOJNb30BaHMEM TpaBwi Byneopna-
®usepa.
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O6pasel, UHAVBUAYANIbHOTO 3afaH1sl MO0 COBMECTHOMY MPUMEHEHUIO CMEKTPasibHbIX
MEeTO/0B

AHECTETUK HOBOKanH nmeeT 6pyTTo-thopmyny CizH20N202. B ero AMP 1H cnekTtpe fBa
Tpunnaeta npu 6 2.8 n 4.3 m.4. xapaktepuaytotcs KCCB 6 'y, Tpunnaet npy 1.2 M.4. 1 KBapTeT npu
2.6 m.4. nverot KCCB 7 Iu. NK-cnekTp npenaparta 3aperncTpupoBaH B Ba3e/IMHOBOM Mache.
Onpepfennte CTPYKTYPHYHO (hopMy/ly HOBOKanHa.

0 B AMP 13C, m.A. DEPT-135 DEPT-90
12 MOSIOXKUTESbHBIIA HET nnka
48 oTpuLAaTENbHbIN HeT nuka
51 OTpuUATENbHBIIA HeT nuka
63 OTpuUATENbHBIIA HeT nuka
114 NOMOXMWTENbHBLIA  NONOXUTENbHbIV

120 HeT nukKa HEeT NnKa
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132 OJIOKUTEJIBHBIN | MOJIOXKUTEIbHBIN
151 HET MUKa HET ITHIKa
167 HET MUKa HET ITHIKa

8. KOHTPOJIGHBIE BOITPOCHI K MPOMEXYTOYHOM ATTECTAIIUHA

1. Macc-cnekrpomerpusi. DPu3nueckue OCHOBbI METOAA: NPUHLMI paboTel  Macc-
CHEKTPOMETPA, €ro paspelaroias cuia, o0pasoBaHHE MacC-CIIEKTPa, OCHOBHOE YpPaBHEHHE Macc-
CHEKTPOMETPHH, THUIIBl PETUCTPUPYEMBIX HOHOB (MOJEKYJISIPHBIE, OCKOJOYHBIE, METACTAOMIIbHBIE,
MHOTO3aPSITHBIE).

2. OmnpeneneHue MOJEKYJSIPHOH OpyTTO-(QOPMYJIBI 1O MAaCC-CHEKTPY: METOA TOYHOIO
U3MEPEHUs] MacC MOJIEKYJISIPHBIX HOHOB, METOJ W3MEpPEHHs HMHTCHCUBHOCTEM INHKOB HOHOB,
WU30TOIHBIX MOJIEKYJISIPHOMY HOHY.

3. KayecTBeHHBIE TEOPUHM MACC-CIEKTPOMETPUU OPTaHUYECKUX COEIUHEHUH: Teopus
JOKAITM3ALMH 3apsiia, TEOPHUs yCTOHYUBOCTH MPONYKTOB (hparMeHTALIHH.

4. Macc-CneKTpoOMeTpHUYEeCKre MPaBUJIA. a30THOE, «YETHO-3JIEKTPOHHOE», 3aTPyIHEHHbIN
pa3phIB CBA3EH, MPUIEKALIUX K HEHACBHILEHHBIM CUCTEMAM.

5. OcHOBHBIE THUIIBI peakUMi pacrmaza OpraHMYeCKUX COEIMHEHUN NOJ 3JIEKTPOHHBIM
yAapOoOM: MPOCTOH pas3phIB CBsi3eil (G-pa3pbiB, OCH3WIBHBIN M AJUTUIIBHBIN Pa3pbIBbI), PETPO-PEAKIIHS
Huneca-Anpnepa, neperpynmupoBka Mak-JlapdepTn, ckenerHele mneperpynnupoBKH, OHUEBBIC
peakuuu. TepMUUYeCKre peakliu B MacC-CIIEKTPOMETPE.

6. YCTaHOBJIEHHE CTPOSHHSI OPTaHUYECKUX COCOMHEHWH: MeToA (YHKIMOHAJIBHBIX TPYIII,
METOA  XapaKTEepPUCTHUUECKUX  3HaueHWd m/z. OCHOBHBIE  HampaBiieHus  (pparMeHTaruu
OPraHWYeCKUX  COENMHEHWH  TMOJ  SJEKTPOHHBIM  yaapoM  (YIJIEBOJOPOAOB U HX
raJIOTeHITPON3BOAHBIX, CIHPTOB, (EHOJOB, MPOCTBIX 3(PHUPOB, ANBACTHUAOB, KETOHOB, AMHHOB,
KapOOHOBBIX KHCIJIOT U UX MPOU3BOAHBIX).

7. IloHATHE O METONE XUMUYECKOW HOHU3ALIMU U XPOMAaTOMAaCC-CIIEKTPOMETPHUH.

8. IIpumeps! CTPYKTYPHOrO aHAJIN3a OPTaHUYECKUX COCIMHEHUH M0 MACC-CIEKTPY HU3KOTO
paspeuieHusl.

9. Y®-cnekrpockonusa. Puznyeckue OCHOBbI METOA: BJICKTPOHHBIE COCTOSIHUS MOJICKYJI,
KJIacCHU(UKALHS SJIEKTPOHHBIX MEPEXOI0B B MOJIEKYJIaX, paBuia oToopa.

10. B3auMOCBA3b DOJEKTPOHHBIX CHEKTPOB M CTPYKTYpPbl OPraHMYECKUX MOJIEKYJI:
XpoMoOpbl M ayKCOXPOMBI, CONpsDKeHHE XpoMo(popoB, Hecrmeuupuueckoe U crenuduueckoe
BIMSHUE pacTBOpUTENeH, OaTOXpOMHBI ¥ THUIICOXPOMHBIH CIBUTH, TUIOXPOMHBIA U
THIEePXPOMHBIH 3} HEKThL.

11. Knaccudukanus mMoNOC MOTJIOMEHUST B 3JEKTPOHHBIX CcrHekTpax. MzbuparenbHoe
MOTJIOIEHHE BAKHEHITNX ayKCOXPOMHBIX U XPOMOGOPHBIX TPYIII: HACHIIEHHBIE I€TEPOATOMHbBIE
ayKCOXpPOMBI, KapOOHMIBHBI xpomModop, AHEHOBBI XpomModop, €EHOHOBBI xpomodop,
OeH30JIbHBII XpoModop.

12. Ilpasuna Bynsopna-®usepa.

13. Ipuanun padoter Y@ cnekrpodoromerpa. Y ciaoBust m3mepeHust Y @ CrieKTpOB.

14. Ilpumepbl CTPYKTYpPHOIO aHAJIN3a HEHACBILIEHHBIX OPraHUYECKUX COEAUHEHHI IO
CHIEKTPY IOTJIOMEeHus B OKkHel obnactu Y@ criekrpa.

15. HK-cnextpockonusi. Pusnyueckue OCHOBBI METONA: YacTOTa W HWHTEHCUBHOCTH
MOTJIOIIEHUs] B KOJEOATENbHBIX CHEKTPaX JBYXaTOMHBIX MOJIEKYJ, OCHOBHbIE KOJeOaHMs
MHOTOATOMHBIX MOJIEKYJI.

16. BzaumocBsi3b HMH(PAKPACHBIX CIEKTPOB M CTPYKTYPBl OPTaHUYECKHX MOJEKYJ:
BAJICHTHBIE U NehOpMAaIFOHHbIE KOJNeOAHUs, XapaKTEPUCTHUHOCTh KOueOaHui u ee (u3ndeckue
NPUYHHBL, (PAKTOPBI, BBI3BIBAIOIINE CIIBHT ITOJIOC MTOTJIOIIEHUS] K N3MEHEHHE X WHTEHCUBHOCTH.

17. XapaxTepuCTHYECKOE TMOIJIOIEHNEe BAKHEHIINX CTPYKTYPHBIX (ParMeHToB U
dyskuuonanpabx rpymmn opranudeckux coepuHeHuil: C—C, C=C, C=C, Cypor—Capou, Cspz—H, Cypr—
H, C,,—H, C-O, C-N, O-H, N-H, S-H, C=0, CHO, COOH, COOR, COHal, NO,, C=N
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18. Crpykrypabie obnactu UK cnekrpa. IIpuHOMIIBI OTHECEHHs MOJIOC MOTJIOIIEHHS.
IlocnenoBatenbHOCTb NPOBEACHUS CTPYKTY PHOTO aHAIM3A.

19. Konnuecteennas UK cnexrpockonus.

20. IMpunnun paborer MK cnextpodortomerpa. Vcemosus mmepermnss UK  crekTpos.
[IpumMeps! CTPYKTYypHOTO aHanu3a opranndecknx coenunenuit mo UK crexrpy (obmacts 4000 — 650
CM ).

21. Cnextpockonust SIMP. ®usuueckue OCHOBbI METOJAA: MarHUTHbIE CBOICTBa sizep,
OCHOBHO€ yPaBHEHUE SIAEPHOIO MAarHUTHOIO PE30HAHCA, B3aUMOACHCTBUS MArHUTHBIX MOMEHTOB
saep (TOHKasi M CBEPXTOHKAS CTPYKTYpa CUTHAJIOB SIIED).

22. Bpibop pe30HAHCHOTO siipa INpPH H3YyYEHUH CTPOSHHs OPraHHYEeCKUX COCIUHEHHH.
[puauun pabotsr AMP crniekTpoMeTpa. AHAIHM3 CIIEKTPOB SAEPHOrO MArHUTHOTO PE30HAHCA siziep
CO CIUHOBbIM KBAHTOBBIM 4YHCIOM [=1/2: XuMudeckas W MarHuTHas SKBHUBAJEHTHOCTb SIED,
HOMEHKJIaTypa simepHbix cuctem, Az AX, AB u A;B cucrempl, MHIEKC CBSI3bIBAHUSA, CIIEKTPHI
NEPBOr0 W BTOPOrO IMOpsKa, OCHOBHBIE IPaBHUJIa AaHAJINW3A CIEKTPOB MEPBOrO TMOPSIKA,
pacumdpoBKa NPOCTEHIINX CIEKTPOB BTOPOTO MOPSAKA, TPUEMBI YIIPOLIEHHUS CIOJKHBIX CIIEKTPOB.

23. CnexTpocKOmusi MPOTOHHOIO MArHWUTHOTO pEe30HAaHCa: INKalla XUMUYECKHX CIBHUIOB
MIPOTOHOB, HUX XapaKTEPUCTUYHOCTb, 3aKOHOMEPHOCTH B H3MEHEHUHM 3HAYEHHH XMMHYECKUX
CABUTOB, KOHCTaHThI CIIMH-CIIMHOBOI'O B3aUMOAEHCTBUSA JH _ H.

24. CnekTpocKOINusl YIJIEPOJAHOIO MarHUTHOIO PE30HAHCA: IIKajda XMMHUYECKHUX CIBHUIOB
snep °C, MX XapakTePUCTUYHOCTh, 3aKOHOMEDHOCTH B H3MCHCHHH 3HAYEHHI XHMHUYECKHX
CABUIOB, KOHCTAHTBI CIIMH-CIMHOBOIO B3aUMOAEHCTBHA Jc p, MOJHOE U YaCTUYHOE IONABJICHHE
CIIMH-CITHHOBOTO B3aHMOAEHCTBHS sitep C ¥ IPOTOHOB.

25. Snepubiii 3¢pdext Opepxaysepa. [IoHSATHE O CHEKTPOCKOMHUH SASPHOIO MATrHUTHOTO
pe30HaHCa AMHAMUYECKUX CUCTEM (OOMEHHBIE MTPOLIECCHI).

26. Ilpumepsl CTPYKTYpPHOIO aHaIM3a OPraHMYECKUX coenuHeHuil mo crektpam I[IMP u
sIMP P°C.

27. CoBMecTHOE HCMONb30BaHue Macc-cnekrpomerpun, YO, UK, IIMP u AMP Bc
cnekTpockonmuu. OCOOEHHOCTH CTPYKTYPHOTO aHajIM3a OPraHWYECKHX COENMHEHWH TpU
COBMECTHOM HCIOJIb30BAHUU CIIEKTPAIBHBIX METOJOB.

28. AjroputM CTpPyKTypHOro asanu3a Ilpumepbl pelieHus 3amad CTPYKTypPHOTO aHaiu3a,
HMMEIOIINUX PA3JIUYHYIO CTEEHb CIOXHOCTH.

9. OBPABEII MOAYJIBHOT'O KOHTPOJIA
(oOpaszey sapuanma u kpumepuu oyeHuBaAHUsL)

TrOY BIIO TOHEIIKAN HAIIMOHAJIGHBIIL YHUBEPCUTET>
dakynapTeT XUMUYECKU

ChneyuansHocme: 04.03.01 « DynoamenmaivHAA U HPUKTAOH AL XUMUSL)
Ipoguns:
IIpocpamma noocomoexu: creyuaiumem
Cemecmp L
Yueonas oucyuniuna «Duzuyeckue Memoovl UCCAE)08AHUNLY)

MOAYJBbHASA KOHTPOJIBHAS PABOTA
BAPHUAHT Nel

1. Ha pucyHkax npusefeHbl MacC-CIIeKTPbl JUIPONUIAMHUHA U TpUITHIaMUHA. COOTHECTH CIIEKTP C
KOHKPETHBIM BerecTBoM. [1oka3aTh KIIFOUEeBbIE HAITPABJIECHUS (PparMeHTaluu.
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2. Coornectu curHaisl B AMP "H cnextpe snokcuaa crupona (vo = 100 MI'n, B pactBope CCly,
NOKa3aHa TOJBKO anudaTHuecKas 4acTh) ¢ KOHKpeTHbIM u3 npotoHoB (H;, H, u H3). Hasosure
MYJIBTHIDUIETHI, BBIYMCINTE 3HAYEHUSI KOHCTAHT CIIMH-CIIMHOBOTO B3auMozaencTBus. s ogHoro u3
CUTHAJIOB MTOCTPONUTE JIMHEHYATYIO AUarpaMmy.
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0
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d (ppm from TMS)

3. Onpenenuth ctpoeHue BemectBa CoHipO5 mo npencraBneHHbM cnektpam [IMP u AMP B,
JlokazaTh MPENIOKEHHYIO CTPYKTYPY PACUETOM Ogpry.
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4. Onpenenutb, KakuM U3 TNPUBEIEHHBIX COEOUHEHMH CcOOTBeTCTByeT Kaxaplii MK-—cnekTp.
CoorHectn xapaktepucruyeckne mnojockl B HMK-cnektpe ¢ (QyHKIMOHATBHBIMH TpyTIIIaMU
COOTBETCTBYIOIIErO BEIECTBA: a) TUIPOMIIIOBBIH 3¢dup; 0) nponmnanerar; B) 3-MeTHIOyTeH-2-aIb;
I) reKceH-1

=
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5. OnpeaenuTb CTPOEHME HEM3BECTHOTO BELLIECTBA MO ero CNeKTpaMm:

132 (M) - 100%, 133 (M+1) - 9.9%, 134 (M+2) - 0.6%.

Problem 171

Mass Spectrum UV Spectrum

104 M-- i32
' Amax =243 nm (logl0e 4.1>
- %
-z Amax ==91nm (oglls 3.4)
" c
Ve solvent: ethanol
t 1 ——
___________ IS N W N —---- - — | Lo T | : S e
13C NMR Spectrum expansion
(100.0 MHz. CDCI3 solution) J b
128 128 124 ppm
DEPT c%¥% CH.f Ch expansion
ext| .
28 16 124 pom
proton decoupled
|_ .] I_ solvent —-*

Al 1

0 (ppm)
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YTBEpKIEHO Ha 3acenaHuu Kadeapbl OWOXMMHMU M OPTaHUYeCKON XMMUH, MPOTOKOJ Ne oT
« » 20 r

H.o. 3aBenyromiero kadeapoit bapanosa O. B.

IIpenonasarens _baxtua C.I.

Kputepun oueHuBaHust MOAYJbHOT0 KOHTPOJISI

Homep 3a0anus Konuuecmeo b6annos
1 5
2 10
3 10
4 5
5 20
Bcezo 50

10. OBPA3EIl DK3AMEHAIIMOHHOT' O BUJIETA
(meopemuueckue 6onpocst K sK3aMeHy, 0opaszey duiema u Kpumepuu OYeHUGAHUs)

Teopemuueckue 60npochl K IK3AMEHY

1. Macc-cnekrpomerpusi. DPu3uueckue OCHOBbI METOAA: NPUHLMI paboTel  Macc-
CIIEKTPOMETpa, €ro paspelaronas cuia, 00pa3oBaHNe MacC-CIEKTPa, OCHOBHOE ypaBHEHHE Macc-
CHEKTPOMETPHH, THUIIBl PETUCTPUPYEMBIX HOHOB (MOJEKYJISIPHBIE, OCKOJOYHbBIE, METACTAOMIIbHBIE,
MHOTO3apPSITHBIE).

2. OmpeneneHue MOJNEKYJSIPHOH OpyTTO-(pOPMYJIBI MO MAacC-CHEKTPY: METOA TOYHOTO
U3MEPEHUs] MacC MOJIEKYJISIPHBIX HOHOB, METOJ, W3MEpPEHHUs HMHTEHCUBHOCTEM INHKOB HOHOB,
WU30TOIHBIX MOJIEKYJISIPHOMY HOHY.

3. KayecTBeHHBIE TEOpPUH MAaCC-CIEKTPOMETPUU OPraHUYECKUX COEIUHEHUI: Teopus
JOKAITM3ALMH 3apsiia, TEOPHUs yCTOHYUBOCTH MPOIYKTOB (hparMeHTALIHH.

4. Macc-CneKTpoOMeTpHUYEeCKHe MPaBHIA. a30THOE, «YETHO-3JIEKTPOHHOE», 3aTPyIHEHHBIN
pa3phIB CBA3EH, MPUIEKALIUX K HEHACBHILEHHBIM CUCTEMAM.

5. OcHOBHBIE THUIIBI peakUMi pacrmaja OpraHMYeCKUX COEIMHEHUN NOJ 3JIEKTPOHHBIM
yAapOM: MPOCTOH pa3prIB CBsA3EH (0.-pa3pbiB, OSH3WIbHBINA U AJUTHIIBHBINA Pa3pbIBbl), PETPO-PEaAKLIUS
Huneca-Anbaepa, neperpynnuposka Mak-Jlapdeptn, ckenerHele mneperpynmnupoBKH, OHUEBBIC
peakuun. TepMUUYecKkHe peakliu B MacC-CIIEKTPOMETPE.

6. YCTaHOBJIEHHE CTPOSHHSI OPTaHUYECKUX COCOMHEHWH: MeTor (YHKIIMOHAJIBHBIX TPYIII,
METOA  XapaKTePUCTHUUECKUX  3HaueHWd m/z. OCHOBHBIE  HampaBiieHUs  (parMeHTaruu
OPraHWYeCKUX  COENWHEHWH  TMOJ  SJEKTPOHHBIM  yaapoM  (YIJIEBOJOPOAOB U HX
raJIOTeHITPONU3BOHBIX, CIHUPTOB, (EHOJOB, MPOCTBIX 3(PHUPOB, ANBACTHUAOB, KETOHOB, AMHHOB,
KapOOHOBBIX KUCIJIOT U UX MPOU3BOAHBIX).

7. IloHATHE O METONE XUMUYECKOW HOHU3ALIMU U XPOMAaTOMAaCC-CIIEKTPOMETPHUH.

8. IIpumeps! CTPYKTYPHOrO aHAJIN3a OPTaHUYECKUX COCIMHEHUH M0 MACC-CIEKTPY HU3KOTO
paspelueHus.

9. Y®-cnexkrpockonusa. PU3NMUECKHE OCHOBBI METOMA: 3JIEKTPOHHBIE COCTOSIHUSI MOJIEKYJ,
KJIacCU(UKALIHS SJIEKTPOHHBIX MEPEXOI0B B MOJIEKYJIaX, MpaBuia oToopa.

10. B3auMOCBA3b DJEKTPOHHBIX CHEKTPOB M CTPYKTYpPbl OPraHMYECKUX MOJIEKYJI:
XpoMoOpbl U ayKCOXPOMBI, CONpsDKeHHE XpoMo(dopoB, Hecrneuupuueckoe U creruduueckoe
BIMSHUE pacTBOpUTENeH, OaTOXpOMHBI UM THUIICOXPOMHBIH CIBUTH, TUIOXPOMHBIA U
THIEePXPOMHBII 3} HEKTHL.

11. Knaccudpukanus mMoNOC MOTJIOMEHUST B 3JIEKTPOHHBIX crekTpax. MzbuparenbHoe
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MOTJIOIIEHNE BAKHEHINNX ayKCOXPOMHBIX M XPOMO(DOPHBIX I'PYIIIT: HACBHIIIEHHBIE ME€TEPOATOMHBIC
ayKCOXpPOMBI, KapOOHMIIBHBIN xpomModop, MAMEHOBBI XpomModop, €EHOHOBBI xpomodop,
OeH30JbHBIH XpoModop.

12. Ilpasuna Bynsopna-®usepa.

13. Ipuanun padoter Y@ cnekrpodoromerpa. Y ciaoBust usmepeHust Y @ CrieKTpoB.

14. Ilpumepsl CTPYKTYPHOIO AaHA/INW3a HEHACBIICHHBIX OPraHUYECKUX COEOUHEHUN 110
CIIEKTpPY TOTJIoIeHus B OrkHel obnactu Y@ criektpa.

15. HK-cnextpockonusi. Pusnueckue OCHOBBI METONA: YacTOTa W HWHTEHCUBHOCTH
NOTJIOIIEHUsT B KOJIEDATENbHBIX CIHEKTpax MABYXaTOMHBIX MOJIEKYJ, OCHOBHBIE KoOJeOaHUs
MHOTOATOMHBIX MOJIEKYJI.

16. BzaumocBsi3b HMH(PAKPACHBIX CIIEKTPOB M CTPYKTYPHl OPTaHUYECKHX MOJIEKYJ:
BAJICHTHBIE U NepOpMAaIMOHHbIE KOJEOAHUs, XapaKTEPUCTHUHOCTh KoueOaHud U ee (u3ndecKue
NPUYHHBL, (PAKTOPBI, BBI3BIBAOIIHE CIIBHT ITOJIOC MTOTJIOIIEHUS 1 U3MEHEHHE X HHTEHCUBHOCTH.

17. XapaxTepuCTHYECKOE TNOIJIOIEHHEe BAKHEHIINX CTPYKTYPHBIX (ParMeHToB U
¢dyskunonanpabx rpymmn opranudeckux coenuHeHni: C—C, C=C, C=C, Capor—Capom, Cspz—H, Cypr—
H, C,,—H, C-O, C-N, O-H, N-H, S-H, C=0, CHO, COOH, COOR, COHal, NO,, C=N

18. Crpykrypabie obnactu UK crekrpa. IIpuHOMIIBI OTHECEHHs MOJOC MOTJIOIIEHHMS.
IlocnenoBarenbHOCTh NPOBEACHUS CTPYKTY PHOIO aHAIHU3A.

19. Konnuecteennas UK cnexrpockonus.

20. IMpunnun paborer MK cnextpodortomerpa. Vcemosus mmepernss UK  crekTpos.
[IpumMeps! CTPYKTYPHOTO aHanu3a opranndeckux coenunenuit mo UK crexrpy (obmacts 4000 — 650
cm).

21. Cnextpockonust SIMP. ®dusudeckue OCHOBbI METOJAA: MarHUTHbIE CBOICTBa suep,
OCHOBHO€ yPaBHEHUE SIAEPHOIO MArHUTHOIO PE30HAHCA, B3aUMOACHCTBUS MArHUTHBIX MOMEHTOB
saep (TOHKasi M CBEPXTOHKAS CTPYKTypa CUTHAJIOB SIIED).

22. Bpibop pe30HAHCHOTO siipa INpPH H3YyYEHUH CTPOSHHs OPTaHHYECKUX COCTUHEHHH.
Ipunauun paboter AMP crniekTpoMeTpa. AHANIHM3 CIIEKTPOB SAEPHOrO MArHUTHOTO PE30HAHCA siiep
CO CIUHOBBIM KBAHTOBBIM 4YHCIOM [=1/2: XuMudeckas W MarHuTHas SKBUBAJEHTHOCTb SIED,
HOMEHKJIaTypa simepHbix cuctem, A, AX, AB u A,B cucrempl, MHIEKC CBSI3BIBAHUSA, CIEKTPHI
NEPBOr0 M BTOPOrO IMOPsiKa, OCHOBHBIE IPaBHUJIa AaHAJINW3A CIEKTPOB MEPBOrO TMOPSAIKA,
pacudpoBKa NPOCTEHIITNX CIEKTPOB BTOPOTO MOPSAKA, TPUEMBbI YIIPOLIEHHUS CIOJKHBIX CIIEKTPOB.

23. CnexTpocKomusi MPOTOHHOIO MArHWUTHOTO pEe30HAaHCa: INKalla XUMHUYECKHX CIBHUIOB
NPOTOHOB, HUX XapaKTePUCTUYHOCTb, 3aKOHOMEPHOCTH B W3MEHEHMM 3HAU€HUNH XUMHUYECKHX
CABUTOB, KOHCTaHThI CMIMH-CIIMHOBOI'O B3aUMOAEHCTBUA JH _ H.

24. CneKkTpocKOMNuUsl YIJIEPOJAHOIO MarHUTHOIO PE30HaHCA: IIKajda XMMHUYECKHUX CIBHUIOB
snep °C, HX XapakTePUCTUYHOCTh, 3aKOHOMEDHOCTH B H3MCHCHHH 3HAYEHHI XHMHUYECKHX
CABUIOB, KOHCTAHTBl CIMH-CIMHOBOIO B3aUMOAEHCTBHA Jc p, MOJHOE U YaCTUYHOE IONABJICHHE
CIIMH-CITHHOBOTO B3aHMOAEHCTBHS sitep C ¥ IPOTOHOB.

25. SAnepuniii 3¢pdext Opepxaysepa. [IoHSATHE O CHEKTPOCKOMHUH SASPHOIO MATHUTHOTO
pe30HaHCAa ATUHAMHYECKUX CHCTeM (OOMEHHBIE TTPOLIECCHI).

26. lIpumepel CTPYKTypPHOIO aHa/N3a OPraHUYeCKUX COoeAuHeHHH no crnekrpam IIMP u
sIMP P°C.

27. CoBMecTHOE HCMOJb30BaHHe Macc-cnekrpomerpun, YO, UK, IIMP u AMP Bc
cnekTpockonmuu. OCOOEHHOCTH CTPYKTYPHOTO aHajiM3a OPraHWYECKHX COENMHEHWH TpU
COBMECTHOM HCIOJIb30BAHUU CIEKTPAIBHBIX METOJOB.

28. AjroputM CTPyKTypHOro asanu3a Ilpumepbl pemieHus 3agad CTPYKTyPHOTO aHau3a,
HMMEIOIINX PA3JIUYHYIO CTENEHb CIOXHOCTH.
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TrOY BIIO TOHEIIKAN HAIIMOHAJIGHBIIA YHUBEPCUTET>
®DakynapTeT XUMUYECKU

CrneyuansHocme: 04.035.01 « DynoamenmaivHAA U HPUKTAOHASL XUMUSLY
Ipoguns:

IIpocpamma noocomoexu: cneyuaiumem

Cemecmp 7

Yueonas oucyuniuna «Dusuueckue Menodvl UCC/1008AHUSLY

BWIET Nel
1. Knaccudpukanusi monoc TMOTJIOMIEHHST B 3JEKTPOHHBIX crekTpax. H3OuparenbHoe
MOTJIOIIEHNE BAKHEHINNX ayKCOXPOMHBIX M XPOMO(DOPHBIX I'PYIIIT. HACBHIIIEHHBIE MeTEPOATOMHBIC
ayKCOXpPOMBI, KapOOHMIIBHBI xpomModop, AHEHOBBI XpomModoOp, €EHOHOBBIH xpomodop,
OeH30JIbHBII XpoModop.

2. OnpenenuThb CTpOEHUE BELIECTBA O HAOOPyY ero cnekTpanbHbix AaHHbIX (UK-, macc-, YO,
AMP 'H u PC):



YTBep:kIeHO Ha 3acenaHuu kadeapbl OMOXMMHUM M OPTraHUYECKOW XUMUH, MPOTOKON No

« »

20 r

H.o. 3aBeayromero kadeapoii

DK3aMEeHaTOp

25

bapanosa O.B.

baxtua C.I'.

Kpumepuu OUCHUGAHUA IK3AMEHA

Homep 3a0anus

Koauuecmeo 6annoe

1 40
2 60
Bcero 100

oT
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11. OBPA3EIl TECTOBOI'O 3AJAHUA

Tect 2. «Dusuueckue MeTOIbI UCCIEI0BAHNS BELLIECTBY
Bapuanrt 3

1. Kakoll u3 mpencTaBA€HHBIX MOJMEHOB XapaKTEPHU3yeTCs HAUOOJIBIIUM 3HAUYEHUEM Ayaxc B
Y®-cnekrpe:

OO G

2. B HK-cnekTpe BewecTsa NpuCyTCTBYIOT nosiockl mpu 3300, 2960, 2200, 1600, 1450, 1380
em’'. CTpyKTypa COenrHEHIS:
A) H-OGyrtan B) 6ytun-1 C) 6ytun-2 D) Oyrten-1

3. Kakoii u3 uzomepos C3HsCls umeet nBa curnana B ciekrpe AMP 'Hu Tpu B AMP Be:
A) CH3;CH,CCl; B) CH,CICHCICH,CI
C) CH;CHCICHCI, D) CH;CCI,CH,Cl

1
4. ®parment criekrpa AMP 'H Habnronaercst 1uist COSTUHEHUST:

A) 2-metun-1-xnopnponan  B) 3,3-gumernn-1-xnopOyran

C) 2-xnopOyTtan D) 1-xnopnpomnan

5. B naunbGonee c1abom 1ojie pacnoIOKEHbI CHTHAJIBI IS BELIeCTBA:

A) CH3;CH,OH B) CH3;CH,Cl C) CH;CHO D) CH;COOH

6. Curnanel nyOnera nHabmomatorcst mpu 6 7,82 ma u 7,95 ma Be=90 MI'u. KCCB
COCTAaBIISIET:
A)0,13MI'u B)11,7Tu C) 11,7 MI'u D) 13T

7. Kaxkoii u3 aixkuHOB He fnaet curdaja B odjactu 2300 — 2000 em'l:
A) Tlentun-1 B) rekcun-1 C) rekcun-2 D) rexcun-3

8. Kakoli ¢usnyecknii MeTon HCCENOBaHUS Hanbojiee PAalMOHAIBHO HCIONb30BATh IS
otnnuus coequnenuii I u II:

A) SIMP 'H B) UK-CrIeKTpoCcKomHs
C) Y®-cnekrpockonus D) macc-cnexTpomeTpust
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9. Paspelien a1 o CUMMETPUH nepexor Ay, eciu M= My = Ey, M,=Aj,?
12. KPUTEPUHU OLIEHUBAHUA

Pacnpeoenenue daiios, Komopsie Mo2ym nOAYUUMb CHIYOCHIbL
6 npoyecce UzyHeHus OUCYUNIUH b

CPC
Opranu3aunoHHoO- - Beero
yuebHasi paGoTa cTyqeHTa Hnn::gz:gbﬂaﬂ MoayabHbIH KOHTPOJIb
Max 25 OGannos max 25  OamioB max 50 Oajios
BBIMOJIHEHHE U C1aYa BBIMOJIHEHHE CLICHNE 3744 110 CIIEKTDaM:
nabopaTopHBIX padoT: WH/IUBUAY AJTbHBIX P Macf[c (5%) pam.
Macc-cnekTpol (5%), JOMAITHUX 3aJaHMI: A0
AMP 'H (5%)p }]g\/[E;))BC mMacc-criekTpslI (5%) SIMP 'H (10%), IMP °C | 100 Gantos
b b 0
(5%), AMP 'H (5%), SIMP °C . (10%), .
HIK (5%). koM. (5%) (5%) UK (5%), KO;VIH.]'IGKCHBII/I
UK (5%), xomr. (5%) (20%)

HeoOxomuMbIM  yCIIOBHEM TIONYYEHUs] CTYASHTOM 3aueTa SIBJISIETCSl CBOEBPEMEHHOE
BBITIOJIHEHUE CTYACHTOM HWHAWBUAYAJBHBIX AOMAITHHUX SaI[aHPIfI, O(I)OpMJ'IeHI/Iﬂ n caavuu
naboparopHbix pador. CymmapHast HTOroBasi OLEHKA MO KypPCy BBICTABIISIETCS B COOTBETCTBUH CO
CIAEAYIOLIEN KAaJION:

Ilxanra coomeemcmeus 041106 uauuouaftbuoﬁ Kaie

Ouenka Ouenka no Ouenka no rocyaiapcTBeHHOMH mIKaie Ouenka no
no mkaJje | 100-6ajbHoOM (3x3amen, AuddepeHupoBaHHBII 3a4eT) rocyaapCcTBeHHOM
ECTS mKaJe mKkaJe (3auer)
A 90-100 5 (oTaM4HO) 3a4TE€HO
B 80-89 4 (xoporo) 3a4TE€HO
C 75-79 4 (xoporo) 3a4TE€HO
D 70-74 3 (YOOBIETBOPHUTEIHHO) 3a4TE€HO
E 60-69 3 (YOOBIETBOPHUTEIBHO) 3a4TE€HO
FX 35-59 2 (HeyAOBJIETBOPUTEINILHO) HeE 3a4TEeHO

C BO3MOXXHOCTBIO TOBTOPHOH CAAYH
F 0-34 2 (HeyAOBJIETBOPUTEINILHO) HE 3a4TE€HO
C BO3MOYKHOCTBIO MTOBTOPHOM CAAa4H MPH Y CIIOBUU
00s13aTeIbHOTO HA0OPpa TOMOJHUTEIBHBIX OAJIJIOB

13. MATEPUAJIBHO-TEXHUYECKOE OBECHHEYEHUE YYEBHOI'O TPOHECCA

JlexIMOHHBIE 3aHATUS IPOBOAATCS B ay AUTOPUH, OCHALIIEHHON My JIETUMEIUHHON TEXHUKON U
TIOCKOM.

JlabopaTopHble 3aHATUS TPOBOIATCA B JaOOpaTopwy, Coaepkalieidl HeoOXommMoe ISt
BBITIOJTHEHUs paboT o0opynoBanue. B nocTymne umeroTcs:

e [lepcoHanbHBIN KOMIBIOTED

MynbTUMEIUIHBIA IPOEKTOP
Pedpaxtomerp AdGe
Crnekrpodoromerp CD-46
Undpaxpacueii ciekrpomerp UR-10 (I'Y TH®OY um. JLM. JInTBUHEHKO)
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AMP cniextpometp Bruker 400 MHz (I'V UH®OY um. JLM. JIuTBuHEHKO)
BopocTpyiinblii 1 MacsIHBII HACOCHI

TexHOXUMUYECKHUE BECHI

AHaTUTHYECKHE BECHI

Juctunnarop

KoMmuiekT cnennanbHON XMMUYECKON NOCY bl

PeakTuBhI
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14. PEKOMEHAOBAHHAA JINTEPATYPA

Kon-Bo Hanunuue
Neo 9K3EMNIAPOB  3/1IEKTPOHHOI
HanmeHoBaHMe
n/n B 61bnMoTeKe Bepcuun B
JoHHY 3bC

OcHoBHas nnTepaTypa

1 CnekTpasibHble MeToAbl UCCMeAoBaHWUs B OpraHU4YecKoin
XUMUN 1 BUOXMMUK : y4ebHO-MeTo4MYECKOe Mocobme K
cCeMuHap. ¥ nab. 3aHATUAM (418 CTYAEHTOB AHEBHON K 26
3a04HOI (hopm 06y4eHus) / [cocT. A. H. LLleHgpuk, B. B.
KocmblHMH, O. B. BapaHoBa] ; [OHeuKuid Hau. YH-T ;
Benropogckuii roc. yH-T. - [loHeuk . AoHHY, 2012.

2. CnekTpockonus SAepHOro MarHUTHOMO pe3oHaHca s
XUMUKOB : [y4ebHUK Ana XMM. crieuuanbHocTel By308] / 1
FO. M. BonoseHko, B. I'. Kapues, /. B. Komapos u gp. -

Mocksa : MB®HIT, 2011. - 694 c.

3. baxtuH, C. . ®usnyeckne MeToAbl WCCNEAOBAHUS
COOpHMK 3afa4y ans camocTtosTenbHoin padontbl / C. T.
baxTuH, M. A. CwuHenbHukoBa, T. I. TwopuHa ; TOY 17
BMO  "[OHeukui  HaumMOHa/bHbLIA  YHUBEPCUTET",

Kathegpa 6MOXMMUM 1 OPraHNYecKoin Xummn. - JOHeuK :
Moy BIMO "OoHHY™, 2017.
JononHuTensHasA nnTepaTypa

4. KasuupiHa J1.A., Kynnetckaa H.b. lNpumMeHeHne Y®-,

MK-, AMP- 1 Macc-CneKTpOCKONUMMU B OpraHMYecKom 14
xummmn. M.: N13a-8o Mock. yH-Ta, 1979.

5. Wodpe 6.B., KocTtrkos P.P., PasuH B.B. ®usunyeckue
MeToAb! OMpefesieHNs CTPOeHNUA OpraHUYecKnX MONeKy/l. 19
M.: Bbiclias wkona, 1984.

6. bpayH ., ®noiig A., CeitH3bepn M.. CrnekTpockonus
opraHuyeckux sewects. M.: Mup, 1992.

7. MwupoHoB, B. A. CneKTpocKonus B OpraHnyYeckon Xmummm
. C6. 3aga4/B. A. MupoHoB, C. A. AHKOBCKUIA. - M.: 5
Xumung, 1985. - 230 c.

8. Mpey SpHe. OnpefeneHne CTPOEHNA OpraHNyYecKnx
COeIMHEHWNI : TabNNLbI CMEKTPasIbHbIX AaHHbIX / 3.
Mpey, ®. bronbmaHH, K. AtdonbTep ; nep. ¢ aHrn. b. H.
Tapaceuya. - M. : Mup : BUHOM. J1a6. 3HaHwui1, 2006.

15. NMH®OPMALIMOHHbIE PECYPCbI

« http://sdbs.db.aist.go.jp/sdbs/cgi-bin/cre index.cgi  (ba3a  AaHHbIX  CMEKTPOB  Opr.
COeJUHEHWN).

« https://elibrary.ru/ (Hay4Has aneKTpoHHas 616110TeKa).

« rushim.ru/books/books.htm (3nekTpoHHas 6MbANOTEKA NO XUMUMN N TEXHUKE).

 library.donnu.ru (Hay4Has 6ubnuoteka JoHHY).

 https://minobrnauki.gov.ru/ (MMHUCTEPCTBO HayKW 1 BbiCLLEro 06pa3oBaHNA POCCUIACKON
depepaumm)


http://sdbs.db.aist.go.jp/sdbs/cgi-bin/cre_index.cgi
https://elibrary.ru/
library.donnu.ru
https://minobrnauki.gov.ru/
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« http://www.obrnadzor.gov.ru/ru/ (PeaepansHas cnyx6a no Hagsopy B cthepe 06pa3oBaHNS
N HayKW)

e http://mondnr.ru/ - MwuHUCTEPCTBO 06pa3oBaHWA W Hayku [loHeuko HapogHoi
Pecny6/mnku

« http://resobrnadzor.ru/ - PecnybnmkaHckas cny»6a no KOHTPON U Haa3opy B cdepe
06pa3oBaHuNsA 1 HayKu

16. TMPOIMPAMMHOE OBECIMEYEHUVE

1. Windows 7 PRO (kopnopaTusHas nvueH3nsa JOHHY Ne 46484614)

2. Microsoft Office (kopnopaTwsHas n1ueH3na JOHHY Ne 46472919)

3. Microsoft Visual Studio (n1ueH3ms nporpammsl DreamSpark 115 BbiCLUKX yUe6OHbIX 3aBeleHuii)

4. NuuyeHsmm GPL, Apache, BSD [nsa cBo6ogHOro nporpaMmHOro obecneyveHus:- AHTUBUPYC
Kacnepckoro;- Adobe Acrobat Reader;- xPDF.

Paboyas nporpaMmMa pacCMOTpPeHa v nepeyTBepXXAeHa Ha 3acefjaHuy Kagegpbl OMOXUMUN 1
OpraHMyeckom XMmmm
C M3MeHeHuaMU (6e3 n3meHeHwuin) Ha 20 rog.

IMpoTokon Ne oT « » 20 r.

W.0. 3aBefytoLLero Kadeapoli



http://www.obrnadzor.gov.ru/ru/
http://mondnr.ru/
http://resobrnadzor.ru/

