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Mporpamma ancumnnuHbl "dusmdeckne metodbl nccneposanmns”; 020100.62 Xumns; npodeccop, A.H. (npodeccop) YUmytosa M.A.

ConepxaHue
1. Llenn ocBOeHUS oucCUMnInHbI
2. MecTo ancumnnvHbl B CTPYKTYpe OCHOBHOM 06pa3oBaTeNibHOM Nporpammbl
3. KomneTteHumm obyyatouerocs, (oopMmnpyeMble B pe3dynbTate 0CBOEHUS AMCLMMANHBI /MOaYNS
4. CTpyKkTypa 1 cogepxaHve oUCLMnAnHbI/ Moayns
5. Obpa3zoBaTtenbHble TEXHONOMMK, BKNIOYAS UHTEPAKTUBHBIE (OOPMbI 00y4eEHNS

6. OLeHOoYHble cpeacTBa Ons TEKYWEero KOHTPONS YCrNeBaeMoCT, MPOMEXYTOYHOW aTTecTauun no

MTOraM OCBOEHUS ANCUMMINHBI 1 y4eBHO-MeToanYeckoe obecrneyeHne caMocToATENbHOM PadoThl
CTYyLLEHTOB

7. Nlutepatypa
8. HTepHeT-pecypchbl

9. MatepuranbHo-TexHN4Yeckoe obecneyeHne AUCUMNINHBI/MOAYNS COrNacHO YTBEPXAEHHOMY
y4yebHOMy nnaHy
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Mporpamma ancumnnuHbl "dusmdeckne metodbl nccneposanmns”; 020100.62 Xumns; npodeccop, A.H. (npodeccop) YUmytosa M.A.

Mporpammy ancumnnnHbl paspaboTan(a)(n) npodpeccop, o.H. (npodpeccop) Ymytosa IM.A. Kadenpa
opraHu4eckomn xmummn Xummnyeckuii MHcTuTyT M. A.M. Bytneposa , Galina.Tschmutowa@kpfu.ru

1. LUenn ocBOEHNS AUCLUMINHBI

Llenblo ocBoeHns oucumnnuHbl "dusndyeckme Metoabl MCCnenoBaHns” SBnseTcs noarotoska K
Hay4YHO-UCCnenoBaTeNnbCKoM OeATEeNbHOCTU A4 pelleHns 3a4a4, CBA3aHHbIX C naeHTudomkaumnen
COeOVNHEHWI, N3y4eHMEM UX COCTaBa, CTPOEHUS N peakLUMOHHON cnocobHocTu. B pesynbTate
OCBOEHWS OaHHO ANCUMNAMHBI OONXHbl OblTb CCPOPMUPOBAHBI NPEACTABNEHNSI O COBPEMEHHbIX
BO3MOXHOCTSX PeLeHNst CTPYKTYPHbIX 3a4a4 Pas3HOro ypoBHS, yMeHUs aenatb nNpaBuibHbl BbiOOp
mMeTona(oB) 4N Nofy4eHUs OOCTOBEPHOM NMHADOPMALIUN U MHTEPNPETUPOBATh MNONYYEHHbIE
pes3ynbrarbl.

OucumnnuHa "®duraunyeckne MeToapl NCCNefoBaHUS" NPUHALNEXUT K LUKy obleHayYHbIX
npeameToB, co3patowmx 6asy ons adodekTmBHoro, 6onee rnybokoro n3y4yeHus cneumnanbHbIX
KYPCOB, CBSAI3AHHbIX C N3Y4YEHNEM CTPYKTYPbl N PEAKLUOHHON CMOCOBHOCTU TEX TUMOB COEAMNHEHUIA,
KOTOPbIMU 3aHUMAIOTCA NpeacTaBMTeny TOM UM NHOM Kadgoeapbl (creumanusaumm) unm
nccnepoBatenbckoin nabopatopun. OCHOBHbIE 3a4a4v U3yHEHUS OMCLMMANHBI COCTOST B NONYYEHUN
CTyOeHTaMun 3HaHui O NPUHLMNNANbHBbIX OCHOBAX BaXHEMWNX PU3NYECKNX METOLO0B, UX
Knaccugukaumm, OCTOMHCTBAX, creumanndaumm, 4yBCTBUTENTbHOCTU, XapakTepUCTNYECKOM
BPEMeHN MeToa, 6nok-cxemax pmamyeckux nprubopos, METO4AX U3BNEYEHNS MONE3HON
MHGPOPMALMKN N3 NOMYYEHHBIX AAHHBIX Y X MHTEPNPEeTaLmnn, LenecoobpasHoCTM NCMONb30BaHNS
TOro WM NHOrO METoLa UM UX COBOKYMHOCTM MPU PELIEHNN KOHKPETHbIX XMMUYECKMX 3a0ay.

2. MecTo OUCLMMN/MNHDLI B CTPYKTYpe OCHOBHOM 06pa3oBaTtesibHOM NPorpaMmbl BbiCLLIEro
npodpeccrmoHanbHoro o6pa3oBaHus

HanHHas yuebHas aucuunnnHa BkntodeHa B pasnen " 53.B.2 NpodgheccroHanbHbIn" 0CHOBHOM
obpasoBaTtenbHol Nnporpammbl 020100.62 XnuMus n oTHOCKTCS K BapuaTneHoi yactn. OcBamBaeTcs
Ha 4 kypce, 8 cemecTp.

OucumnnuHa "®dusnyeckne MeTombl UCCneaoBaHns” NpUHaANEeXuT K npodoeccuoHanbHoMy Lmnkny b3.
OucumnnuHa "®dusnyeckne MeETObl UCCNEeAoBaHNS" NMPUHAANEXMT K LMKy 0bWweHayYHbIX
npenMeToB, cospatolwmx 6asy ans apdekTuBHoro, 6onee rnybokoro n3y4eHns cneumanbHbIX KypCcoB,
CBSI3aHHbIX C U3YYEHNEM CTPYKTYPbl 1 pEaKLMOHHO CMOCOBHOCTU TEX TUMOB COEAUHEHWIA, KOTOPbIMM
3aHMMaloTCs NPeAcTaBUTENN TOM UK UHOW Kadoeapbl (CneuvMannsaumnm) Un NccnefoBaTenbCKoM
nabopatopuu. MNonyyeHHble 3HaHNs1 HE0HX0AMMbI CTyAEHTAM MPU NOArOTOBKE, BbIMONHEHUW U 3aWNUTE
BbIMYCKHOM KBaNMprKaLMOHHON paboTbl U pelleHn Hay4HO-UCCNen0BaTENbCKUX 1
NPOV3BOACTBEHHO-TEXHONOMMYECKMX 3aaa4y B Oynywen NpodeccroHanbHoN AeaTenbHOCTY
(aeHTUMKaUMS COeNHEHNIA, ONpPeaeneHne CTENEeHN X YUCTOTbI, MPUPOALI MPUMECEA, NonyYyeHne
MHCpOpMaLIMKN O TEOMETPUM COEAUHEHMI B pa3HblX doasax, xapakTepe 1 UHTEHCUBHOCTM
MEXMONEKYNSIPHbIX B3AMOAENCTBUI, XapakTepPUCTUK SNEKTPUYECKIMX, MArHUTHBIX, ONTUYECKMX
CBOWCTB BELLECTB U T.4.).

3. KomneteHuuu obyyarowierocs, hopMmpyemblie B pe3ynbTate 0CBOEHUS OUCLUM/INHDI
/mopyns

B pesynbTate 0CBOEHUS AMCLMNANHBI (DOPMUPYIOTCS CNeaytowme KOMNeTEeHUNN:

PacwmcbpoBka
LLincpp komneteHumu npuobpeTaeMor KOMNeTeHLUN

MK-6 o o

BN T HaBblkaMu Tbl H BPEMEHHOM y4ebHO-Hay4HOM
(MpoCheccuoHanbHele anigeZT aer| 3r| (F))sggeHI/IVIaXcI:/Ic:/IM%eeC?(MXOSKgHEGM?AeI-?F%BO
KoMMeTeHuunn) patype npunp P
MK-7 nMeeT onbiT paboTbl HA CepuitHO annapaTtype, NPUMEHSEMOiA B
(MpogpeceuoHansHole aHaHMquecfmx n C*JI/I3VIKOB(VIMI/I'-IeCKI/IX mpccxgubBSme
KOMreTeHuunn)
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Mporpamma ancumnnuHbl "dusmdeckne metodbl nccneposanmns”; 020100.62 Xumns; npodeccop, A.H. (npodeccop) YUmytosa M.A.

PacwudpoBka

Lincpp komnereHuyu npuo6peTaeMoin KOMNETeHLMK

NnK-8

BnageeT MeTonamm permctpaummn n obpaboTky pes3ynbTaTos
(npodheccunoHanbHble

XMMNYECKM SKCMEPUMEHTOB
KOMMeTeHuunm) ©CKU SKCnepuMenTo

B pesynbrate 0CBOEHUS OUCUUMINHBLI CTYOEHT:
1. DONXEH 3HaTb:

OCHOBbI TEOPUN N NPaKTUKKN UCMOJIb30BAHUA BaXXHeNWmnx pr3nyecknx MeTonoB ONns peweHns
XUMNYECKUX r|p06neM;

NPVHUMNbI ycTpoiicTBa (6nok-cxeMy) noboro gomanyeckoro npnbopa.

2. DONIXEH yMeTb:
npaBubHO BblIBpaTb METOL UK rpynny METOAO0B A5 PELWEHMS TON NN NHON XMMUYECKOW 3a0a4u;
3. 0OMXeH BnaneTb:

HaBblkaMn aHanM3a TOHKOW CTPYKTYypbI coeauHeHUn, AUHAMUNKN BHYTPU- N MEXMOJIEKYNAPHDbIX
npeBpameHw?l Ha OCHOBE OaHHbIX COOTBETCTBYHOWNX METOLOB.

4. nONXeH OEeMOHCTPUPOBaTbL CMOCOOHOCTb M FTOTOBHOCTb:
Vicnonb3oBaTb CBOM 3HAHWNS Ha NpakTuKe

4. CTpyKkTypa 1 cogepxaHvue AUCLUNMUHBI MOAyns
Obwas Tpya0EMKOCTb AUCLMIMIIMHBI cocTaBnseT 3 3a4eTHbix(ble) eanHuL(bl) 108 yaca(os).
dopma NPOMEXYTOYHOrO KOHTPONS AUCLMMINHBI 9K3aMeH B 8 cemecTpe.

CyMmMapHo no gucumnanHe MoXHoO nony4ntb 100 6annos, n3 HMX Tekywas paboTa oueHnaeTcs B 50
6annos, utorosas goopma KoHTpons - B 50 6annos. MuH1MManbHoe KONMYeCcTBO ANs AoMycKa K 3a4eTy
28 bannos.

86 6annos n bonee - "oTANYHO" (OTN.);

71-85 6annos - "xopowo" (xop.);

55-70 6annos - "ynoBneTBOpUTENBHO" (YA0B.);

54 6anna n MeHee - "HeyIOBNETBOPUTENLHO" (Heyn.).

4.1 CTpyKTypa 1 comepxaHue ayauTopHon paboTbl N0 AUCLMNNINHE/ MOAYIO
TemaTnyeckum nnaH gUCUUNAUHbI/MOAYNA

Buabl n yacsbl
Pasnen ayauTopHOM paborThbl,
X TPYA0EeMKOCTb
N .D.MKnng;lr;;;:;Hbll CemecTp| cgnengg::a ?g uacax) TeK\II(L(I).I.:Tep g’):;pmu
neKu““nPaKT"“eCKueﬂaﬁopaTopHue
3aHATUNA p3601b|
Tema 1. Obwas
XapakTtepucTtumka
don3nyecknx n
1. XMmyeckmnx MeTonoB 8 1 2 0 0
nccnengoBaHus
CTpOEHU4a Monekyn
(BewecTsa).
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Mporpamma ancumnnuHbl "dusmdeckne metodbl nccneposanmns”; 020100.62 Xumns; npodeccop, A.H. (npodeccop) YUmytosa M.A.

Buabl 1 yacbl
Pasgmen ayauTopHOM paborThbl,
Hepens MX TPy AO0EMKOCTb Tekywume copmbl
N 'nuﬁﬁ""""HH/ CeMeCTpcemecrpa (B yacax) KOHTpOnsi
oayns
MpakTnyeckmelllaboparopHbie
3aHATUA paboTbi

Nekuunn

Tema 2. MeToqbl
2. Macc-CneKTPOMETPUN. 8 24 6 4 0

KOHTPONbHas
Tema 3. MeTonpl paboTta
3.|MarHMTHOro pe3oHaHca 8 5-7 6 4 0 JomMallHee
(AMP, 3I1P). 3ajaHve

Tema 4. MeTonpbl
konebartenbHom

4. cnektpockonuu (MK u 8 8-9 4 4 0

KPC).

Tema 5. MeTonbl
9NEKTPOHHOM
CNEKTPOCKONUM
(cnekTtpockonus B YO un
‘[BOMMON
0bnacTn,goTo- 1
PEHTFeHO3NEKTPOHHASA
CMeKTPOCKOnus).

Tema 6. KomnnekcHoe
ncrnonb3oBaHne
Jo3N4EeCKNX METOL0B KOHTPONbHas
NS N3y4YeHns pabota
6./CTPYKTYpbI 1 8 12 2 2 0 JoMallHee
peakLuMOHHOM 3afaHuve
CNocobHOCTU
coeguHeHNn B pasHbIX
COCTOSHUSX.

Tema . Ntorosas
" |dopma KoHTpONA

NTtoro 24 18 0

8 10-11 4 4 0

9K3aMeH

4.2 CopepxaHue oUCLUNMUHbI

Tema 1. O6Lw,as xapakTepucTuka douamyeckmnx n XMMMYeckux MeToaoB nccienoBaHust
CTpOeHusi Monekyn (BeLlecTsa).

JIeKLMOHHOe 3aHsiTne (2 4aca(oB)):

MpuHUMNanbHas cxema n3y4yeHns orMan4yecknux CBOMCTB 1 Yepes HUX NapamMeTpoB CTPOEHNS
OTLEeNbHbIX COEAMHEHWNIA: TEOPUS METOAA; CPUINYECKMIA SKCNEPUMEHT (OM3NYecKoe BO3LENCTBUE HA
BELLECTBO KakMM-TO MCTOYHMKOM 3HEPTMK, N3MEPEHME OTKNKA BELWECTBA HAa 3TO BO3AEWCTBMIE;
BblAaya MHdoopMaumm uccnenosatento ? U CooTBeTCcTByoWmMeE 610ku omanyecknx npnbopos);
MHTepnpeTaumns NonyYeHHbIX Pe3ynbTaToB B paMKax oU3NYEeCKmX 3aKOHOB, M’MMNOTEe3 U T.1.;
CpaBHEHNE N3MEPEHHbIX XapakTEPUCTMK C pacCYMTaHHbIMU ONs pa3nnYHbIX Mogenei, ponb SBM.
Knaccndgoumkaums omanyecknx MeTonoB; o Tuny BO3AEACTBMS HA BELWECTBO, TUMY N3y4YaeMblX
CBOICTB, XapakTepy pelwaeMblx CTPYKTYPHbIX 3aAa4y, TEXHUYECKMM BO3MOXHOCTSIM 1 T.4. [MoHsiTUE 0
XapakTepucTN4eckoM BPEMEHN METOAA, YYBCTBUTENBHOCTM, paspellatollein cnocobHocTy npunbopa.
Cneuvanusaums n UHTerpauus (n3nyYecknx MeToaoB, 06nactn nx NpUMeHeHust. BoaMoxHocTH
COBPEMEHHbIX (OU3NYECKNX METOL0B MPU N3YYEHUN PEAKLIMOHHOM CMOCOBHOCTU XMMUYECKUX
COEOVHEHWIA (ynaBnmBaHue 1 yCTaHOBNEHNE CTPOEHNS UHTEPMELANATOB, KOHTPONb PABHOBECUIA,
NONyYeHne KNHETUYECKNX XapaKTePUCTMK XMMUYECKMX MPOLLECCOB 1 T.4.).

Tema 2. MeToabl Macc-CrneKTpoOMeTpUn.

KETPOHHBH
B_EPCHTET

AHATTAMECKAR CrCTEMA KPY
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Mporpamma ancumnnuHbl "dusmdeckne metodbl nccneposanmns”; 020100.62 Xumns; npodeccop, A.H. (npodeccop) YUmytosa M.A.

neKkumnoHHoe 3aHsitTne (6 yaca(os)):

MeToabl Macc-CnekTpOMeTpMM Kak OCHOBA YCTaHOBNEHUSI COCTaBa BELWECTBA, €ro TOYHOM
MONEKYNSIPHON Macchbl, PParMeHToB CTPOEHMS, MOTEHLMANOB MOHM3AUNN U OPYrMX (OU3NYECKUX U
PUINKO-XMMUYECKUX XapaKTEPUCTMK BEWEeCTBa. TUMbl Macc-CneKTPOMETPOB. XapakTep
aKcnepuMeHToB. PaclumgpoBka Macc-CnekTpos.

npakTudeckoe 3aHsitne (4 yaca(os)):

PeweHne 3anay no pacwmgpoBke CTPYKTYPbl HA OCHOBaHMM OaHHbIX METO4Aa MAaCC-CMEKTPOMETPUN.
Tema 3. MeToabl MarHUTHOro peaoHaHca (AMP, 9I1P).

JNIeKLMOHHOoe 3aHsitne (6 4yaca(os)):

dusnyeckne oCcHoBbl METOA0B. MarHUTHbIE MOMEHTbI S4ep U 3aNeKTPOoHOB. oBeaeHune
MarHMTUOAKTMBHbIX YAaCTUL, BO BHEWHEM MarHUTHOM nosne. 3eeMaHOBCKOE paclueniieHne ypoBHe,
BonbumaHoBCKOe pacnpeneneHne CrvHOB S4ep U SNeKTPoHOB. [lepexoabl Mexay, YPOBHAMU,
YyCNoBMS S0€PHOr0 MarHUTHOrO M SNEKTPOHHOIO NapaMarHUTHOro pesoHaHca. Peannsauns ycnosui
A0EePHOr0 MarHMTHOro pesoHaxca. MNMpuHumnmnanoHas bnok-cxema AMP-cnekTpomeTpa
cTaumoHapHoro tuna un nmnynbcHoro Mypbe-cnekrpometpa AMP. TexHuka n metoaunka
akcnepumeHnTa. Obwwmin Bug cnektpa AMP n ero 0630pHbIin aHanma. Yicno curHanos, nx oopma,
MONOXEHME B CNEKTPE, UHTEHCMBHOCTb. XMMUYECKUIA CABUI, CMIUH-CMIMHOBOE pacluenneHue,
BpEMeHa NpoaOoNbHON K nonepeyHon penakcaunn. NprumeHeHne B xumum cnektpockonuun AMP H1.
CTpYKTYpHbIA aHann3 nHANBUOYyanbHbIX COeANHEHNA, OHOPHO-aKLEeNTOPHbIX U H-KoMnnekcos,
XvpanbHbIX Monekyn. KonnyecTBeHHbI aHanm3 cmecu. 3ydyeHne 6biICTpO NpoTekaowmx npoLeccoB
(xuMunyecknii obmMeH saep, BHyTpeHHee BpaleHue). OBHapyXXeHue 1 xapakTepucTuka CTpyKTypbl
NHTEPMEONaToB B XMMMNYECKUX peakLmsx (kapbokaTnoHbl, MOHHbIE napbl 1 T.n.). OnpegeneHune
TEPMOAMHAMMNYECKNX XapPaKTEPUCTMK XMMNYECKMX peakunii. MprmeHeHne B
CTPYKTYPHO-aHaNNTNYECKNX LIeNsaX CNEKTPOCKONMM MarHMTHOro peaoHaHca Ha sapax 13C, 31P, 19F,
77Se v op. Peannsauns ycnoBuin 9N€KTPOHHOIO napaMarHUTHOro (CNMHOBOMO) pe3oHaHca. TexHuka
N aKCnepuMeHTanbHble MeToankn crnektpockonuun SINP. dopma curHana.llonoxeHne pe3oHaHCHOro
curHana un g-goakTop B M30TPOMHbIX M aHU30TPOMHbIX CUCTEMAX.DNEKTPOH-A4EPHOE
B3aMMOLENCTBME N CBEPXTOHKAsA cTpykTypa cnekTtpa II1P. NpumeHeHne cnekTpockonun ISP B
XMW CTPYKTYPHbIE N KNHETMYECKME nccnenoBaHns. M3yyeHne anekTpoHHOM 1 NPOCTPaHCTBEHHOM
CTPYKTYpPbl KOOPAMHALMOHHbBIX COeAMHEHWN, paankanos U MOH-PaAMKaNoB; XapakTepuctmka
napamMarHUTHbIX LLEHTPOB B TBEPAbIX CUCTEMAX U T.M. MI3ydyeHne Bo36yXAEHHbIX TPUMNNETHbIX
COCTOSIHUIA, CONbBATUPOBAHHBIX 3NEKTPOHOB U T.4. OBHapyXeHne B pearnpyowen cncreme
napamMarHUTHbIX LLEHTPOB, UX NAEHTMdMKALMSA, HAbNOAEHNS 32 UBMEHEHMEM KOHLIEHTPauuii BO
BPEMEHW, METOAbl CMMHOBBLIX METOK M CMMHOBBIX NOBYLWEK, MATPMYHAA U30M1SaUMsa Kak NpueMbl
N3y4eHNS KNHETUKN N MEXAHN3MOB TEPMMNYECKUX, (POTOXUMUYECKUX, pagnaunOHHbIX,
BMOXMUYECKMX PeaKLNIA.

npaktnyeckoe 3aHsitne (4 4aca(os)):

PeleHne 3ana4 no pacwmgposke CTPYKTYpbl HA OCHOBaHWUW JaHHbIX MeTona AMP- cnektpockonuu.
Tema 4. MeTonbl konebarenbHon cnektpockonum (UK n KPC).

JNeKuMoHHoe 3aHsiTne (4 4yaca(os)):

KETPOHHBH
B_EPCHTET
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Mporpamma ancumnnuHbl "dusmdeckne metodbl nccneposanmns”; 020100.62 Xumns; npodeccop, A.H. (npodeccop) YUmytosa M.A.

TeopeTnyeckune ocHoBbI konebaTenbHoi cnekTpockonum. CUMMETPUS MONEKYN U HOPMabHbIX
konebaHuin. Knaccudprkaumnst HopmanbHbix KonebaHuin. OCHOBHble, N oyHAAMEHTalbHbIE MONOCHI,
06epTOHbI, HopMasbHbIXx konebaHuin. OCHOBHblE, UK PyHAAMEHTaNbHbIE NONOCHI, 06€PTOHbI,
COCTaBHbIE 1 PA3HOCTHbIE NOMoCkl. MIHTEHCMBHOCTL konebaHuii. dopma nonocekl. MNpaeuna otbopa.
Pe3oHaHC PepMmu. SddoekTbl KPUCTANNMYHOCTU. XapakTepmucTnieckue 4yactotbl. KoHuenums
rpynnoBbix konebaHuii, ee AOCTOMHCTBA U HegocTaTku. BaxHeliwne obnacti konebaTenbHbiX
cnekTpoB (0630pHbI aHanu3). MpuHUMNbI ycTpoiicTBa U aencteust MIK-cnekTpomMeTpos.
dypbe-cnekTpockonus. Xapaktep 1 noarotoska ob6pasuos. MNpumeHeHne VK-
KPC-cnektpockonuu B xumun. CTPyKTYpPHO-rpynnoBoi aHann3 Ha OCHOBE OaHHbIX KaXA0ro Mmetona
(MK- n KPC-) nopo3Hb, BbiBoAbl M3 conocTtaBneHns VK- n KP-cnekTpoB 0THOCUTENbHO CUMMETPUN U
TOHKUX acnekToB CTPOEHUSt MoneKyn. MaeHTndmkaums CTpykTypbl (0bnactb "oTneyaTka nanbLes”,
KonebaHusi coyHKLMOHANbHbBIX FPYNM 1 OTAENbHbIX CTPYKTYPHbIX (oparMeHTOB, Ka4eCTBEHHbI 1
KONMYECTBEHHbIN aHann3 MHOrOKOMMOHEHTHbIX CMECEN, XapakTep 1 CTerneHb KoopanHaumm
NUraHaoB B YCTOMYMBBLIX KOMMnekcax u T.1.). ViccnenosaHne npocTpaHCTBEHHOW CTPYKTYPbl MONEKY
(cbopma, cuMmeTpus, reoMeTpryeckas n3oMepus, KOHPOPMALUNOHHbIM aHann3). AHanns
BHYTPUMONEKYNSAPHbBIX 3IEKTPOHHbIX B3aMOLENCTBUIN (3CpPekT nons, acpdekTbl CONPSXEeHNs n
T.0.), XapakTepucTka OUNosibHbIX MOMEHTOB U MONSAPU3YEMOCTEN OTAENbHbIX CBA3EN, (pparMeHTOB
n 17.0. HaxoxneHne CcMnoBbIxX MONein Monekysbl, KOPPENSLUUN, CUNOBbIX MOCTOSHHbBIX C OPYTrMM
napamarpamu 1 ceoicteamm Monekyn. Vicnonb3oeBaHne oyHOaMeHTanbHbIX 4acToT 0515 pacyeTa
KonebaTtenbHbIX BKNaLOB B TePMOANHAMUYECKE CPYHKUMUW. ViccneaoBaHne MeXMOonekynsipHbIX
B3aVMOLENCTBMI (KOMMNEKCbl C BOLOPOOHOWN CBA3bIO, KOMIMNEKChl C MepeHOCOoM 3apsaa,
COnbBaTaUNOHHbIE 3PAEKTHI, KOOPAVHALMOHHbBIA Katanua u T.n.). iccnenoesaHns paBHOBECUIA.
KnHeTtunyeckme nccnenosaHus.

npaktnyeckoe 3aHsitne (4 4aca(os)):
PeleHune 3anay no pacwmdpoBke CTPYKTYypbl HA OCHOBaHMM OaHHbIX Metona VK- cnektpockonuu.

Tema 5. MeToabl 3neKTPOHHOM crnekTpockonuu (cnekrpockonus B YA n BuaMMon
o6nactn,ooTo- U PEHTFeHOANEKTPOHHAs CNEKTPOCKONUS).

neKkumnoHHoe 3aHsitTne (4 yaca(os)):

MeToabl 3NeKTPOHHOM CnekTpockonum (cnekTpockonus B Y® n suagumoii obnactu, oTo- 1
PEHTreHO3NEeKTPOHHAs CNEKTPOCKOMNUS, PEHTreHOoBCKas onyopecUeHTHas CNeKTPOCKOMNnS)
ONEKTPOHHbIE COCTOSAHNS MONIEKYN, UX SHEPTUS, BONHOBbIE (PYHKLUMUN, MyNbTUMNETHOCTb, BPEMS
Xun3HU. CUMMETPUSA 1 HOMEHKNAaTypa 3MeKTPOHHbIX COCTOSIHWI. [1poLuecchl nepexonos Mexay
3NEKTPOHHBLIMU COCTOSIHUSIMK (abcopbumst n ammuccus B BuamMmon n YO obnactsx), ux
Knaccudpmkauus, npasuna otbéopa n HapyweHus 3anpeTos. Mpouecchl OTpbiBa 31eKTpoHa OT
MONEKynbl (MOHM3aUUs, ypaBHeEHME GoOToaddpekTa); NpMpoaa CnekTpoB: POTO3NEKTPOHHOrO,
PEHTreHO3NEKTPOHHOI0, PEHTIEHOBCKOM chnyopecueHumnn.OB630pHbIA aHaNN3 3NEeKTPOHHbIX
CNekTpoB. TexHnKa n MeToankn aneKTPoHHON (abcopbumoHHOI) cnekTpockonuun. Moarotoeka
06pasuos. MprHumMnuanbHas cxema POTOINEKTPOHHOrO CNEKTPOMETPA, OCHOBHbIE Y3/bl, METOAUKA
npoBefeHns aKcnepumeHTa. [puMeHeHne aneKTPOHHbIX CNEKTPOB; CTPYKTYPHO-CNeKTpanbHble
KOppensaunm; Ka4eCTBEHHbIA 1 KONMYECTBEHHbIA aHaNN3; N3y4eHne BHyTPUMONEKYNSPHbIX
9NEKTPOHHbIX B3aUMOLENCTBUI (p,p-, P,P-COMPSXEHHblE CUCTEMbI; KOOPANHALMOOHbIE COeAUHEHNS
W T.M.); aHaNM3 NPOCTPaAHCTBEHHOWN CTPYKTYpPbl, OLleHKa ABYrpaHHbIX YrioB; uccnenosaHne
MEXMONEKYNSPHbIX B3aumonencTemin (obpasosaHue H-komnnekcos n KINM3, conbBaTaunoHHbIe
3ppeKTbl U T.MN.); U3YYEeHMNE KUHETUKN U TEPMOLAMHAMUKN XMMUYECKMX NPOLECCOB
(KMCNOTHO-OCHOBHbIE PABHOBECKS, TAYTOMEPUS U T.M.), OBHAPYXEHNE N XapakTepUCTNKa CTPYKTYpbI
NHTEPMEONATOB; aHaNM3 3NEKTPOHHON CTPYKTYPbl BO3OYXXAEHHbBIX COCTOSIHUIA, MCCNELOBaHME
MEXaHN3MOB (POTOXMMUYECKNX peakumit. OCHOBHble NpUEeMbl aHann3a POTO3NIEKTPOHHBIX CNEKTPOB.
[MonoxeHune nonoc, nx NHTEHCMBHOCTb, popmMa. Teopema KyrnmeHca Kkak MOCT Mexy Teopuen 1
aKcnepuMeHTOM. [OHSATNE O BepTMKaNbHbIX 1 agnabatnyeckmnx noTeHumanax noHN3auum.
[MprMeHeHne BakyyMHON Y ®- OOTO3NEKTPOHHON CMEKTPOCKONUU B XUMUW: ONpeaenieHne aHeprum n
CYMMETPUM 3aHATbIX MONEKYNSPHBIX OpOMTanein; KONMYEeCTBEHHAA XxapakTepUCcTuKa adEKTOB
BHYTPUMONEKYNSAPHbIX 31IEKTPOHHbIX B3auMoaencTeni (p,p -, d,p~, n,n-, .pp-B3aMMoaencTBmns;
conpsixeHue "4yepes cBA3b" 1 "4epe3 NPOCTPaHCTBO"); BNMSHME OCOBEHHOCTEN NPOCTPAHCTBEHHOM
CTPYKTYpbl MONeKyn (MNOCKOCTHOCTb-HEMNIOCKOCTHOCTb, KOH(POPMaLNOHHas 0QHOPOAHOCTb UK
HEeO4HOPOLHOCTb U T.M.).

npaktnyeckoe 3aHsitne (4 4aca(os)):

KTPOHHEBH
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Mporpamma ancumnnuHbl "dusmdeckne metodbl nccneposanmns”; 020100.62 Xumns; npodeccop, A.H. (npodeccop) YUmytosa M.A.

PeweHune 3anay no paclumgpoBKe CTPYKTYpbl HA OCHOBaHMU AaHHbIX MeToga Yd- cnekTpockonum

Tema 6. KomnnekcHoe ucnonb3oBaHue ouamyeckmx METOA0B AN U3yYeHUsi CTPYKTYpbl U
peakLuMOHHOW cNOCcO6HOCTU COeAMHEHUI B Pa3HbIX COCTOSIHUSIX.

NeKLuMoHHoe 3aHsiThe (2 yaca(os)):

KomnnekcHoe ncnonb3oBaHne omanyecknx METOLO0B A1 U3YYEHUS CTPYKTYPbl U PeakLMOHHOA
CMOCOBHOCTN COEMHEHWNIA B Pa3HbIX COCTOSHNSX.

npakTnyeckoe 3aHsitne (2 4aca(os)):

PeweHne 3apay ¢ NpUMEHEHNEM KOMMNEKCHOMO MCMONb30BaHMS PU3NYECKNX METOA0B A/1s
N3y4YeHns CTPYKTYPbl N peakLMOHHOM CNOCOBHOCTM COeANHEHMN B pa3HbIX arperaTHbiX COCTOSIHUSIX.

4.3 CTpyKTypa 1 copgepXxaHume caMOCTOSATe/IbHOM paboTbl AUCLMMIUHBI (MOLYNSA)

Buabl
N Paznen Cemect Hegpens | camoctositencHol [TpyAnoeMKOCTb| gﬁ%ﬁ:;ﬁg:;gzga
JOucumnnmnHbI Pcemectpa pa6oTbI (B yacax) a6oTbl
CTYLEHTOB P
noaroToBka
A [oMallHee
JomauwHero 6
Tema 3. MeToabl 3anaHNs 3afaHue
3.|MarHMTHOro pe3oHaHca 8 5-7 HOLrOTOBKA K
AMP, 3MP). .
( ) KOHTPONbHOW 12 KOngOJ‘IbHaSI
paboTe pabota
Tema 6. KomnnekcHoe
NCMONb30BaHMe noaroroska [oMallHee
(M3NYECKIX METOI0B AOMallHEro 2 3anaHue
ONS N3y4eHuns sanaxus
6./CTPYKTYpbI 1 8 12
peakunoHHoON NOAroToBKa K
crnocobHocTH KOHTPOMNIBHON 10 KOHTPONbHas
COELVHEHWI B pa3HbIX paboTe paboTa
COCTOSIHUSX.
Ntoro 30

5. O6pasoBarenbHble TEXHONOIMU, BK/IOYAA MHTEPaKTUBHbIE hOpPMbl 06yUYeHUs
- KOMMbIOTEPHbIE NPE3eHTaunn paaa nekuni;
- UNNIOCTPATUBHOE COMPOBOXAEHNE NEKLNIA C MOMOLLbIO KOAOCKONA.

6. OLeHOYHble cpeacTBa NS TEKYLLLEro KOHTPONS ycneBaeMoCTh, MPOMeXYTOYHOW
aTTecrauum rno MToramMm OCBOeHUs AUCLUMINHDBI U y4eOHO-MeToauYeckoe obecneyeHune
camocTosiTeNIbHOM paboTbl CTYAEHTOB

Tema 1. O6Lwas xapakTepmucTuka ouanyeckmnx n XMMMYeckux MeToaoB nccienoBaHus
CTpOeHUs1 MoneKyn (BeLLecTBsa).

Tema 2. MeToabl Macc-CreKTpoOMeTpUn.
Tema 3. MeToabl MarHUTHoro pesoHaHca (AMP, 3I1P).
JoMawHee 3afaHune , NpUMepHble BOMpPOCHI:

KTPOHHEBH
B_EPCHTET

AHATTAMECKAR CrCTEMA KPY
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Mporpamma ancumnnuHbl "dusmdeckne metodbl nccneposanmns”; 020100.62 Xumns; npodeccop, A.H. (npodeccop) YUmytosa M.A.

Haite kpaTtkne NosiCHEHUS Mo cnenyowmnm Bornpocam: - Kakme gomsnyeckne Metolbl faK0T TOYHYIO
NHJpOpMaUNIo O reoOMeTPU MOJMIEKYN B ra30BOW (pase, 0 CTPYKTYpe KPUCTanios, MOBEPXHOCTENR 1 T.4.
OCHOB- Hble NpPUeMbI U3BEYEHUS NHOoPMaLUN N3 3KCNEPUMEHTalbHbIX AaHHbIX. - Kakue
dom3nyeckne MeToLbl MOXHO MCMOJb30BaTb A5 MONy4EHUS MHGOOPMAaLMK O NPOCTPAHCTBEHHOM
CTPYKType Monekyn, KoHcbopmauuu (-5x), KoHdurypa- umm u 1.4. OCHOBHbIE NPUEMbI N3BIEYEHMUS
nHpopmauun. CpaBHEHNE BO3MOX- HOCTEN pasHbIX (OU3NYECKMX METOLO0B MO TOYHOCTM, CKOPOCTU,
BO3MOXHOCTSIM BapbUpPOBaHMS arperatHoro COCTOsHUS BewecTsa 1 T.4. - Kakue domsnyeckne
MeToAbl AalT MHpopMauuto 06 SNeKTPOHHOI CTPYKType Monekyn? Ha kakmx acnektax anekTpPOHHOM
CTPYKTYpbl OHU "cneunanuampy- otcsa"?MoxeT nu cpena ( pacTBopuTeNb ) NOBANSATL HA
pacrpeneneHue 3nekT- POHHOM MNNOTHOCTU B OCHOBHOM COCTOSIHUM MOMNEKYbl,9HEPTUIO 3NEKTPOHHbIX
nepexonoB B BO3OYXAEeHHbIE COCTOSIHUS 1 noYeMy? PackpoiiTe cogepXaHue cneayowmx NoHATUR: -
xapakTepucTnyeckoe BpeMs Metoa - 6nok-cxema omamnyeckoro npmbopa - paspellatowas
cnocobHocTb Npubopa - ancrneprupyoLlee YCTPONCTBO - PErncTpupytoLlee ycTpoincteo - 3BM B
JoM3NYECKNX MeToax NCCNefoBaHNS - UICTOYHUKU SNIEKTPOMArHUTHOMO U3NYy4EeHUS - UICTOYHUKIN
BO3OENCTBNSA HA BELWECTBO B PE30HAHCHbIX MeToAax - UICTOYHUKN BO3AENCTBUSA HA BELECTBO B
NPSAMbIX CTPYKTYPHbIX

KOHTpO/bHas paboTa , NpUMepHbIe BOMPOCHI:

Bonpochkl k KoHTponbHO paboTte 1. Macc-cnekTp nponaHona UMeeT cneayowmin Bua: m/z ? 27(14),
28(11), 29(17), 31(100), 39(6), 41(10), 42(13), 43(4), 45(5), 58(5), 59(15),60(10). Kakomy 13
N30MEPHbIX CMNPTOB OH NpuHamnexuT? O6bacHUTe NyTM 06pa3oBaHNS OCHOBHbIX oparMeHTHbIX
noHo.. Kakum Bbl npeactaensiete cebe AMP 1H cnekTp atoro coeanHeHns? Oxapaktepuayiite
Hanbonee BaxHble ocobeHHocTun ero VK cnekTpa. Bynet nv nocnenHuin 3aBuceTb OT YCNOBUIA
perncTpauun, TemnepaTypbl, KOHLUEHTPaUUK B pacTBOpe, Npupoabl pacteoputena? 2. MNpw
okucneHun yrnesogopona C12H18 (cuHrnet npm 8 2.5 M.4.) KOHLEHTPUPOBAHHbBIM PACTBOPOM
nepmaHraHara kanus obpasyetcst kucnota C12H6012 (cuHrnet npu d 13.5 mM.4.). Hanmwunte
ypaBHeHune peakuuun. Yto Bbl MOXeTe ckasaTb O ke MONEKYNspHOro noHa B Macc-crekTpe
NCX0LHOro coennHeHms? Kakosbl OyayT OTHOCUTENbHbIE MHTEHCUBHOCTU MUKOB (M+1)+, (M+2)+ ? 3.
Cnextp AMP 1H unctoro ataHona B o4eHb Ynctom CDCI3 copepxut Tpunnet npotoHa OH ? rpynnbl
N MyNbTUNNET METUNEHOBbIX MPOTOHOB. Ecnn k pacteopy nobasutb cneapl HCI nnn H20, Tpunnet
CNvBaeTCs B eMHYI, OTHOCUTENbHO WNPOKYIO NMHWUIO, a8 METUNIEHOBbIE CUrHASbl NPEBPALLAIOTCS B
kBapTeT. MNpennoxute 06 bSCHEHNE TaKMX NU3MEHEHWIA.

Tema 4. MeTonbl konebarenbHon cnektpockonum (UK n KPC).

Tema 5. MeToabl 3NeKTPOHHOWU cnekTpockonuu (cnekTpockonusi B Y n suaMMmon
06nacTn,poTo- N PpeHTreHO3NEKTPOHHas CNEKTPOCKONUs).

Tema 6. KomnnekcHoe ucnonb3oBaHue ouanmyeckmx METOA0B AN U3yUYeHUsi CTPYKTYpbl U
peakLuMOHHOW cNOCO6HOCTU COeAMHEHUI B Pa3HbIX COCTOSIHUSIX.

nomalliHee 3afaHve , NpUMepHble BOMPOChI:
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Mporpamma ancumnnuHbl "dusmdeckne metodbl nccneposanmns”; 020100.62 Xumns; npodeccop, A.H. (npodeccop) YUmytosa M.A.

PeweHne 3anay no AMP- cnektpockonun 3agada 1. B cnektpe NMP, cHATOM Ha cnekTpomeTpe ¢
pabouyeit yactoToin 60 MI"L, NposBRstOTCS pe3oHaHcHble YacToTbl 120 'y u 153 'y B 6onee cnabom
rMoJsie OTHOCUTENbHO XMIOPMUCTOrO METUNEHa U pe3oHaHCcHble YacToTbl 126 'y, 156 'y, 213 'y B 6Gonee
CWJTbHOM r0Ne OTHOCUTENbHO XNOPUCTOro MeTuneHa. Paccuntante XumMmnyeckne COBuUrn aTmx
curHanos (B M.4.) otTHocutenbHo TMC. KakoBbl XMMU4eckne caBurn aTux CUrHanoB OTHOCUTENBHO
TMC Ha cnekTpomeTpe ¢ pabodeii yactotoit 90 My? 3apnava 2. B cnekTpe NMMP HensBecTHOro
coeanHeHnsa 3adoKCUpPoOBaHO TPU CUrHana ¢ OTHOCUTENbHbIMU MHTEHCUBHOCTAMK 1:1:6.
Pe3oHaHcHbIe YacToTbl onpeneneHbl: 615 My, 605 My, 350 'y otHocutenbHo TMC (paboyas YactoTa
cnektpomeTpa 100 MIw). MNMpwu cbemke cnektpa NMP 3T0ro Xxe coeiMHeHMs Ha CNEKTPoOMeTpe C
pabouyeit yactoToint 200 ML 3TK Xe TpK curHana UMetoT XuMuyeckme casurn 6.125 m.a., 6.075 M.40. u
3.500 m.4a. Kakomy na geyx coeguHeHmin CI2C(F)-CH(OCH3)CI (1) nnn CI2CH-CCI2-CH(OCH3)CI (11)
COOTBETCTBYIOT 3T1 cnekTpbl? 3agadya 3 KakoBbl TEOPETUYECKN OTHOCUTENbHbIE MHTEHCUBHOCTU BCEX
nuHuin B cnektpe NMP atunosoro crnivpta (puc.1), ecnu LeHTpanbHas nMHUS Tpunneta MeTUNbHbIX
MNPOTOHOB MMEET OTHOCUTENbHYIO MHTEHCUBHOCTL 67 3agada 4 OTHocUTENbHAS MHTEHCUBHOCTb
LeHTpanbHOM nuHuu centeta paeHa 10. KakoBbl TeOpeTnyYeckn OTHOCUTENbHbIE MHTEHCUBHOCTU BCEX
nnHui B cnektpe NMMP nsonponunosoro cnupta (puc.3)? KakoBo OTHOWEHNE OTHOCUTENbHbIX
NHTEeHcuBHOCTeN cnHrneta OH-rpynnbl n ueHTpanbHOW NuHUKM centeta? 3apada 5 Kak onpeneneHo
n3 NMP-cnekTpa peHunatuncynbdokcnaa (Ho He peHunaTuNCynbdoHa), Ba METUNEHOBbLIX aToMa
BOLOPOAA STUNBbHOW rPynnbl HESKBMBANIEHTHbI MO CBOUM MarHWTHbLIM cBolicTBaM. OO bsACHUTE 9TOT
goakT. K kakorn cnmHoBoOM cucteMe otHocaTcsa peHunatuncynbokena (C6HSSOCH2CH3) n
doeHunatuncynbgoH (C6H5SO2CH2CH3). 3apaya 6 Npu B3anMogencTsmm MeTuUnLMKnorekcaHa ¢
TpudptTopykcycHoi kucnotoit CF3COOH obpasytotca asa coeanHeHus (A n b) ogHoi n Tol xe
cpopmynbl COH1302F3. B cnektpe AMP coennHeHus A HabnogaeTcs y3kuin cuHrnet (3H), kotoporo
HeT B criekTpe coeauHenuns b. Hanvwunte cTpykTypHble hopmynbl ans coeanHeHnin A n b. Kakoe na
3TUX coeanHeHnih obpasyeTcsi B 60MblWeEM KonmyecTse?

KOHTpO/bHas paboTa , NpUMepHbIe BOMPOCHI:

Bonpochkl kK KOHTpOnbHO paboTte € 2 1. I306pasnTe CTpyKTypHbIE (OOpMy bl coeanHeHnn A-B
doopmynbl C8H80O2, ncnonbays cnenytowme cnektpanbHble aaHHble: VIK cnekTpbl: ons scex
coeauHeHwin nonockl 690, 750, 1610 1 3040 ? 3000 cm ?1(ons A B nocnenHen obnactu ? wmpokas
nonoca); ona b n B ose nHteHcmeHble nonockl npu 1225 cm ?1. CnekTtpbl AMP 1H: A ? Tpu cuHrneta
npun 3.7; 7.5 n 13.3 (YWNPEHHbBIN) M.4.; COOTHOWEHNe UHTeHcuBHocTen 2:5:1; b - 2.2 (cuHrner); 7.2
(MynbTUNNET); COOTHOWEHWE MHTEHCUBHOCTEN curHanos 3:5; B - 3.7 (cuHrner); 7.4 (MynbTunner);
COOTHOLWeHWe nHTeHcnBHocTen 3:5. 2. MNMpuroneH nu, no Bawemy MHEHMIO, MeTO SNEKTPOHHOWA
CMeKTpoCcKonuu ansi Toro, 4Tobbl cneanTb 3a X040M peakumin unbca ? Anbaepa ? OTtBet
MOTMBUMpYiATE. 3. YCTaHOBMTE CTPOEHME BelecTea ¢ bpyTTo-cpopmynoii C4H80O2 Ha ocHoBaHUK
cneaytowmx aaHHbix: Cnektp AMP 1H (d, m.4. ): 1.15 (tpunner); 2.0 (cuHrner); 4.0 (kBaopynner);
COOTHOWeEHMe NHTeHcmBHocTen 3:3:2 cooTBeTCcTBEHHO. Macc-cnekTp (m/e) : 88 (10), 73 (12), 70 (6),
61 (15), 45 (10), 44 (3), 43 (100), 42 (8), 29 (20), 28 (10), 27 (9), 15 (8). K crnekTp : HET nornoweHns
B obnactu cebiwe 3 000 cM-1; MHTEHCUBHOE nornouweHne npu 1742 cm-1, 1233 cm-1 n 1054 cm-1. YO
cnekTp : Imax (B rekcaHe) 207 HM (Ig e = 1.84).

Tema . UToroeasi popma KOHTpons

MpuMepHbIE BONPOCHI K 9K3aMEHY:
NPUMEPbI BUNETOB K 9K3AMEHY

Bunet @ 1

1.06wwas xapakTepmcTuka qouanyeckmx METOA0B nccnenosaHns. Vx otnuyane ot
XUMUYEeCKNX MeTonoB. MpuHumMnuanbHas cxema noboro guanyeckoro npubopa.
MoHATMe 0 NpsiMoii 1 obpaTHOl CTPYKTypHO 3anade. Knaccudpmkaumns dMU.

2. OxapakTepuayinTte CMbICN Cneayowmx TEPMUHOB U MOHATUR (MOSCHUTE TakXe, K
KaKkOMy UM K KaknM (PU3n4eckmM MeTogamM OHM MMEIOT OTHOLIEHME):

-XUMNYECKUI COBUT

-KOHCTaHTa CBEPXTOHKOro B3auMoLeNCTBmSA

-UMMYNbCHAs CNEKTPOCKONUS

PerunctpaumnoHHbii Homep 716514 5AEK
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Mporpamma ancumnnuHbl "dusmdeckne metodbl nccneposanmns”; 020100.62 Xumns; npodeccop, A.H. (npodeccop) YUmytosa M.A.

-CMNHOBAs NMNOTHOCTb
-pa3peweHHOCTb (3anpeT) N0 CUMMETPUN NEPEXOLOB MEXAY SHEPreTU4eCcKUMn
YPOBHAMU B MOSIEKYNSAPHOW CMNEKTPOCKOMNUU, NPOsBIEHNE B CnekTpax

-0aKkToOp CXOAMUMOCTU N €ro OUeHKKN

3. 3apava.
YcTaHoBuUTE CTPOEHMe BelwecTBa ¢ bpyTTo-popmynoii C4H80O2 Ha ocHoBaHUK
Ccnenyrwmx OaHHbIX:

Cnektp AMP 1H ( d, m.4. ): 1.15 (Tpunner); 2.0 (cuHrnet); 4.0 (kBagpynneT); COOTHOLWEHNE
WHTEHCMBHOCTEN 3:3:2 COOTBETCTBEHHO.

Macc-cnekTp (m/e) : 88 (10), 73 (12), 70 (6), 61 (15), 45 (10), 44 (3), 43 (100), 42 (8), 29 (20), 28
(10), 27 (9), 15 (8).

WK cnekTp : HeT nornowexus B obnactu cebiwe 3 000 cM-1; MHTEHCMBHOE NornoweHne npu 1742
cm-1, 1233 cM-1 n 1054 cm-1.

Y® cnekTp : Imax (B rekcaHe) 207 HM (Ig e = 1.84).
bunet & 2

1. MeTon Macc-cnekTpoMeTpun, OCHOBbI TEOPUK U aKcneprMeHTa.Paclmdgposka
Macc-cnekTpoB, oblwye npuemsl 1 npasuna.

2. OxapakTepuayinTte CMbICN CneayoWwmx TEPMUHOB U MOHATUR (MOSCHUTE TakXe, K
KaKkOMy UM K KaknM (PpU3ny4eckmm MeTogaM OHU MMEIOT OTHOLIEHME):

- MyNbTUNNET NEPBOro nopsanka u MynbTUMNETHI BbiCWEro nopanka

- g - (pbakTop anekTpoHa

-XapakTepuctmyeckas 4acrtora

-g0akTop CXOOMMOCTU U ero OUeHKN

-noTeHumMan NosiBNeHNs, NoTeHumMan noHn3aumm ( BepTukanbHblil 1 agnabatu-
4eCcKui )

-NK MONEKYNAPHOro MOHA, MNKKM N3OTOMHbIX MOHOB, (PparMeHTHbIE NOHbI
(MOH-paovkansl).

3. 3apaum

a) MpurogeH nu, no BaweMy MHEHMIO, METOL 3NEKTPOHHOW CMEKTPOCKOMMUU ANs TOro, Y4Tobbl
cneguTb 3a xooom peakumn dunbca - Anbaepa ? OTBET MOTUBUPYIATE.

6) OxapakTtepuayinte cnektpbl AMP 1H gudpbtop- n amxnopatuneHos. by oyt
NN OHW OTANYATbCH Opyr OT Apyra, u, ecnn "aa", To 4em?
bunetr ¢ 3

1. MeTonbl konebatenbHol cnekTpockonun. Obwas xapaktepucTmka. MK
cnekTpockonus.OCHOBbI TEOPUM N TEXHWKM 3KCNiepUMeHTa. Vicnonb3oBaHue B
CTPYKTYPHbIX LIENSX U ANsi U3y4eHns peakunoHHO CNoCcoBHOCTU.

2. Packpoiite cogepxaHue cnemytowmx noHATHR:
- XapakTepucTnyeckoe BpeMsi Metoaa

- Bnok-cxema ousnyeckoro npubopa

- paspewatowas cnocobHocTb npubopa

- AucneprupyoLlee yCTponCcTBO

- perucTpupyollee ycTponcTeo

3. 3apava.
N306pasuTte CTpykTypHble doopMynbl coenmHeHnii A-B coopmynbl C8H8O2, ncnonb3ys cneayowme
crnekTpasnbHble OaHHble:

VK cnekTpbl: ong scex coeanHeHnin nonocbl 690, 750, 1610 1 3040 - 3000 cm -1(ons A B nocnenHen
obnacTu - wunpokas nonoca); anst b n B oBe nHTEHCUBHBIE Nonockl Npy 1225 ¢m -1.

KETPOHHBH
B_EPCHTET

AHATTAMECKAR CrCTEMA KPY

PerunctpaumnoHHbii Homep 716514 5AE
CrtpaHnua 11 n3 15. 111 yHlf[

S OEALIK G



Mporpamma ancumnnuHbl "dusmdeckne metodbl nccneposanmns”; 020100.62 Xumns; npodeccop, A.H. (npodeccop) YUmytosa M.A.

Cnextpbl AMP 1H: A - Tpn cunrneta npu 3.7; 7.5 1n 13.3

(YWMPEHHbIN) M.4.; COOTHOLWEHWE MHTEHCUBHOCTEN 2:5:1;

b - 2.2 (cuHrner); 7.2 (MynbTMNNET); COOTHOWEHNE MHTEHCUBHOCTEN
curHanos 3:5;

B - 3.7 (cuHrner); 7.4 (MynbTMNNeT); COOTHOWEHWE UHTEHCUBHOCTEN 3:5.

7.1. OcHoBHas nuTeparypa:

1. Kaparaesa ®.X., Knoykos B.B. Cnektpockonus AMP B opraHunyeckoin xumuun. Hactb |.

[OnekTpoHHbI pecypc], 2013.(0ns cTyAeHTOB U acnpPaHTOB XMMUYECKOro 1 61onormMyeckoro
goakynbTetoB) Pexum goctyna:
http://kpfu.ru//staff_files/F799149685/SPEKTROSKOPIYa.YaMR.V.ORG..HIMII..Chast.l...New_2013.posl..

2.Kaparaesa, ®.X. Cnektpockonus AMP B opraHuyeckoit xumnn: [ysebHoe nocobwue] / ®. X.
Kaparaesa, B. B. KnoukoB.?KasaHb: KasaHckuii yHneepcutet, 2013.7; 21.4. 1: Obwas teopusa AMP.
Xumnyeckume casurm 'H n 13C.7?2013.7130 c.

3. Kaparaesa ®.X., Kno4ykos B.B. // Cnektpockonua AMP 1H n 13C B opraHmnyeckon xmmuu.-
KasaHb, 2007.- 154 c.

4. labapos 0. C. OpraHnyeckas xmmns. [neKTpoHHbI pecypc] - 5-e uag., cTep. -
CaHkT-lNeTepbypr: JlaHb, 2011. - 848 c.

Pexum poctyna: http://e.lanbook.com/books/element.phppli_cid=25&pl1_id=4037

5.®epnotos M.A. SloepHblii MArHUTHBIA PE30HAHC B HEOPraHM4YeCcKom N KOOPANHALMOHHOW XUMUN.
PacTtBopbl U XnOKOCTW. [DneKTpoHHbIN pecypc] - M.: dusmartnut, 2010. - 384 c.

Pexwum poctyna: http://e.lanbook.com/books/element.php?pl1_cid=25&pl1_id=2151

7.2. lononHutenbHasa nuteparypa:

1. NeHTnH, FO.A. ®dusnyeckre MeToabl NCCNENOBAHNS B XUMUN: y4eOHMK ans cTyneHToB / tO. A.
MeHTuH, J1. B. Bunkos. - Mocksa: Mup, [2012].- 683 c.

2. bepaHukos E.A., Kasbimosa M.A. 3agauu n ynpaxHeHus no AMP- cnekTpockonun B
opraHmnyeckom xmmmmn. Hactb 1. // KasaHb, 2007.- 104 c.

3. Kamanosa [. N. ,Canaxos M. X. Jlekuuun no npuknagHon nHppakpacHom CnekTpoCKOmnumn:
yuyebHoe nocobue. KazaHb KasaHckuii rocynapCTBeHHbI yH1BepcuTeT, 2009. 167 c.

7.3. UHTepHeT-pecypcChl:
basa gaHHbIX XapakTepuCcTK XMMMYECKMX coeanHenunin - http://nmrshiftdb.nmr.uni-koeln.de
ba3za xvMunyecknx n m3nKo-xmMmM4yeckmnx cBomcTe coeanHeHuii, 2013 - http://chemeo.com

MaTtepuanbl kypca ans ctyneHToB PanHnbteTa MonekynsipHoi n bnonoruyeckoit conaunkn MAOTA,
2012 - http://bio.fizteh.ru/student/files/fizmetody

MaTtepuanbl kypca ?dusanyeckne MetToabl UCCNneaoBaHNs MakpoOMONEKyn 1 BMONOrn4ecKux
06bekToB? ons ctyneHToB CapaToOBCKOro rocy0apCTBEHHOro yHuBepcuteta, 2012. -
http://optics.sgu.ru/library/education/structurestudy

CnekTpanbHas 6a3a LaHHbIX OpraHUYecKnx coeamHeHmnn, 2012 -
http://sdbs.riodb.aist.go.jp/sdbs/cgi-bin/direct_frame_top.cgi

8. MarepuanbHo-TexHU4yeckoe obecrneyeHue oUCLUMUNINHbI(MOAYNS)

OcBoeHve oncunnavHbl "®duamnyeckne MeTodbl UCCnefoBaHUs" npeanonaraeT UCNob3oBaHne
CnenylowWero MmaTepuanbHO-TEXHUYECKOro obecneyeHmns:

PerncrpaumnoHHblii Homep 716514 DAEKTPOHHEH
VHHUBEPCHTET
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Mporpamma ancumnnuHbl "dusmdeckne metodbl nccneposanmns”; 020100.62 Xumns; npodeccop, A.H. (npodeccop) YUmytosa M.A.

MynbTumMeouiiHas ayoutopus, BMECTUMOCTbIO bonee 60 yenosek. MynbTumMeauiiHas ayamtopums
COCTOMT U3 UHTErpUPOBaHHBIX NHXEHEPHbIX CUCTEM C €OUHON CUCTEMON YnpaBs/eHuns, OCHaLWeHHas
COBPEMEHHbBIMU CPELCTBaMM BOCNPOU3BEAEHUS U BU3yanv3auum noboin Buaeo n ayamno
NHpopMauun, Nony4eHNs 1 nepenadn dNeKTPOHHbIX JOKYMEHTOB. TNoBas KoMnnekraums
MyNbTUMELVIAHON ayanuTOpUM COCTOUT U3: MyNbTUMEONAHOrO NPOEKTOpPa, aBTOMaTU3NPOBAHHOIO
NPOEKLIMOHHOrO 3KpaHa, akyCTUYECKON CUCTEMDI, a TAKXEe MHTEPAKTMBHONW TpMbyHbI NpenonaBsartens,
BK/IOHAIOLWEN Tay-CKPUH MOHUTOP C AuaroHanblo He MeHee 22 OI0MOB, NePCOHaNbHbIA KOMMbIOTEP
(c TexHnyecknmm xapaktepucTukamm He Huxe Intel Core i3-2100, DDR3 4096Mb, 500Gb),
KOHpepeHL-MUKPOOOH, 6ecnpoBoLHOM MUKPOMOH, 610K ynpaBneHus 060pynoBaHNEM, UHTEPOEICHI
noakntouermns: USB,audio, HDMI. MiHTepakTmBHas TpmbyHa npenoaaBatens SBnseTCcs Kno4eBbiM
3NEMEHTOM yNpaBneHns, 06 bEANHSIOWMNM BCE YCTPONCTBA B EOMHYIO CUCTEMY, U CIYXUT
NONHOLEHHbIM paboymm MecToM npenoaasatens. lNpenonasartens MMEET BO3MOXHOCTb NIErKO
ynpaBnsTb BCE CUCTEMOW, HE OTXOAS OT TPMOYHbI, 4TO MO3BONSET NPOBOANTL NEKLMMW, NPAKTUYECKUE
3aHATWA, Npe3eHTauunn, BebrHapbl, KOHEPEHLNM U Opyrie BUObl ayAUTOPHON Harpy3Ku
obyyarowwmxcs B yAOOHON 1 BOCTYNHOW ANS HAX POPME C MPUMEHEHNEM COBPEMEHHbIX
NHTEPAKTMBHbIX CPEACTB 0Oy4eHMS, B TOM YMCNE C MCNONb30BaHMEM B MpoLecce 0by4yeHns BCex
KoprnopaTtusHbIX pecypcos. MynbTuMeguinHas ayamtopust Takxxe OCHaleHa WMPOKOMOIOCHbIM
LOCTYNOM B CETb MHTEPHET. KoMnbloTepHOE 060pyn0BAHMEM NMEET COOTBETCTBYIOWEE
NVLEH3NOHHOE NPOrpaMmMHoe obecneyeHue.

KomnbtoTepHbIl knacc, npeactaensowmii coboi paboyee Mecto npenoaasaTens n He MeHee 15
paboyrx MECT CTYAEHTOB, BK/IOYAIOLWMX KOMMbIOTEPHbIM CTOM, CTYN, NePCOHasbHbIA KOMMbIOTEP,
NMLEH3MOHHOE NporpaMmMHoe obecneyeHne. Kaxablii KOMAbOTEP MMEET WPOKOMONOCHBIA JOCTYN B
ceTb VIHTepHeT. Bce KoMMbioTepbl MOAK/OYEHbBI K KOPNOPaTMBHOW KOMMbIOTEPHON cetTn KDY n
HaxogaTcsa B €AMHOM JOMEHE.

Y4yebHo-mMeToamnyeckas nutepatypa ans 4aHHOW OMCUMNAVHbI UMEETCS B HanN4um B
9NEeKTPOHHO-bMbnmoTeyHol cnucteme " bnbnnoPoccurka", DocTyn K KOTOPOW NpenocTaB/eH
ctyneHtam. B 3bC " bubnuoPoccuka " npefactasneHbl KOMNeKLMN akTyanbHON Hay4yHOW 1 y4ebHoi
nuTepartypbl N0 ryMaHMTapHbIM HayKaMm, BKoYalowme B cedbs nybnmkaumm BeoyLwmx pOCCURCKNX
N30aTeNbCTB ryMaHUTapHOW NUTepaTypbl, U3AaHNS Ha aHTINACKOM S3blKe BeAyLWMX aMEPUKAHCKUX U
€BPOMNENCKMX 30aTenbCTB, a TakXe peakue 1 ManoTupaxHbie n3gaHns POCCUNCKMUX PEMMOHANbHbIX
By30B. 9bC "BubnmnoPoccurka" obecneunBaeT WMPOKMA 3aKOHHbIA AOCTYN K HEOOXOAMMbIM ANs
obpasoBaTenbHOro nNpoLecca N3naHnsaM C UCNONb30BAHNEM MHHOBALMOHHBLIX TEXHONOMNIA 1
COOTBETCTBYET BCEM TPeOOBaHNAM hefepanbHbIX rOCyapCTBEHHbIX 06pa3oBaTenbHbIX CTaHAAPTOB
Bbiclero npodoeccuoHanbHoro obpasosarus (PrOC BIMO) HoBOro nokoneHus.

Y4yebHo-MeToanYeckas nutepartypa ans 4aHHOW OMCLMMNANHBI UIMEETCS B HAMYUN B
9NEeKTPOHHO-bmbnnoteyHom cucteme "ZNANIUM.COM", pocTyn K KOTOPOW NpenocTaBeH CTydeHTaM.
9BC "ZNANIUM.COM" comepXuT Nnpon3BeneHns KPpynHERLWNX POCCUACKNX YYEHBIX, PYKOBOAMTENEN
rocynapCTBEHHbIX OPraHoB, Npenofasareneii Beaylmnx By30B CTPaHbl, BbICOKOKBANINMPULIMPOBAHHbIX
CrneunanncToB B pasnnyHbix cpepax brusHeca. doHn 6ubnmnoTekn COOPMUPOBAH C YHETOM BCEX
N3MeHeHNn 0bpal3oBaTeNbHbIX CTAHOAPTOB M BKNOYAET Y4ebHMKM, y4ebHble nocobus, YMK,
MOHOrpadoun, asTopeddeparthbl, AuccepTauum, aHUMKIONeann, CNoBapu 1 CIPaBOYHUKMN,
3aKoHoAaTeNbHO-HOPMATMBHbIE JOKYMEHTbI, CNeunanbHbie Nepuoanyeckmue n3naHnsa n n3naHms,
BbiNyckaemble nanarenscteamm By3oB. B HacToswee Bpems O95C ZNANIUM.COM cooTBeTcTBYET
BCeM TpeboBaHNSM doefepanbHbiX rocynapCTBEHHbIX 06pa3oBaTe/bHbIX CTaHAAPTOB BbICLIErO
npogoeccrnoHanbHoro obpasosanust (PrOC BI1O) HoBoro nokoneHus.

YyebHo-MeToAnYeckas nutepartypa ans 4aHHOW ONCLMMNINHBI UIMEETCS B HAIMYUN B
3NEeKTPOHHO-6MbNNoTEeYHO cucteme Mapatennctea "MlaHb" , 4OCTYN K KOTOPOW NPenocTaBeH
ctyneHTam. ObC MNapatenbctea "MlaHb" BKOYAET B cebs aNEKTPOHHbIE BEPCUMUN KHUI U3[ATENBCTBA
"IlaHb" 1 Opyrnx Bepywmux n3natenbCcTB y4ebHoW nMTepartypsbl, a TakXe 9NeKTPOHHbIE BEpCUmn
nepuoanyecknx N3aaHum no eCTeCTBEHHbIM, TEXHUYECKNM U r'yMaHuTapHbiM Haykam. 9bC
N3patenbcTBa "/laHb" obecneunBaeT LOCTYN K HAy4YHOI, y4ebHON nnTepaType 1 Hay4HbIM
nepuoanyeckmm n3gaHnsm no MakCrumarbHOMY KONMMYECTBY NMPOCOUbHbBIX HanpasneHnin ¢
cobnoaeHneM BCEX aBTOPCKUX M CMEXHbIX NPaB.

KoMnbloTepHbI MpoekTop, KOJoCKon.
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Mporpamma ancumnnuHbl "dusmdeckne metodbl nccneposanmns”; 020100.62 Xumns; npodeccop, A.H. (npodeccop) YUmytosa M.A.

Mporpamma cocTtasneHa B cootBeTcTeum ¢ TpebosaHnsmm GrOC BIMO 1 y4ebHbIM nnaHoM no
HanpasneHntio 020100.62 "Xumunsa" n npodpunio Nnoarotoskn HeopraHnyeckas Xxmmus .
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Mporpamma ancumnnuHbl "dusmdeckne metodbl nccneposanmns”; 020100.62 Xumns; npodeccop, A.H. (npodeccop) YUmytosa M.A.

ABTOpP(bI):

YmyToBa I.A.

" 201 __r.
PeueH3eHT(bl):

AntunuH N.C.

" 201 __r.
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