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Mporpamma ancumninHbl "dursnyeckne MeTobl UCCNefoBaHns opraHmyeckux coegmHeHnin'; 04.04.01 Xumusa; noueHT, K.H. Bypunos B.A.

Mporpammy ovcumnnvHbl paspaboTan(a)(n) ooueHT, K.H. bBypunos B.A. Kadbenpa opraHmyeckoi
XM Xuimuyecknii nHCTuTyT M. A.M. Bytneposa , Vladimir.Burilov@kpfu.ru ; Kataesa O.H.

1. LUenn ocBOEHNS AUCLUMINHBI

Llenb gucuunnuHbl "dusnyeckne MeToabl UCCNenoBaHns opraHN4eckux BelwecTs" - n3yyeHne OCHOB
Teopun N NPaKTUKN PU3NKO-XMMNYECKOro aHanm3aa BelwecTB, OCHOBHbIX 9KCNepuMeHTanbHbIX
32aKOHOMEpPHOCTEN, nexatmx B OCHOBE PM3NKO-XUMNYECKNX METOO0B NCCeN0BaHNs, UX CBA3UN C
COBPEMEHHbIMN TEXHOMOMMAMK, a TakXe POPMMPOBaHME Y CTYEHTOB KOMMETEHLMA, NO3BONSAIOWNX
OCYLWECTBNATb NAEHTUMKALNIO OpraHMyecknx coeamHeHNn OCHOBbIBASACh Ha AaHHbIX Pa3HbIX
don3n4ecknx MeTooB UccnenoBaHms Monekyn. B 3agayun oucumnnuHbl BXOOUT oopMmnpoBaHme
6a30BbIX 3HAHWIA N NPeACTaBNEHUA 0 PyHAAMEHTANbHbBIX 3aKOHAX M OCHOBHbIX METo4ax
nccnenoBaHns PU3NKO-XMMNYECKUX CBOMCTB N CTPYKTYpPbl BELWECTB, a TakXe oBnageHune
MEeTOO0/I0rner OCHOBHbIX METOLOB OU3NYECKUX UCCNEedoBaHUN.

2. MecTO AMCUMNNUHBI B CTPYKTYype OCHOBHOM 06pa3oBaTtefibHOM NPOrpammbl BbICLLETO
npocpeccuoHanbHOro o6pasoBaHus

HaHHas yyebHas aucumnnvHa sknoyveHa B pasgen " 61.B.0B.4 OucumnavHel (Mogynm)" OCHOBHOW
obpasosaTtenbHol nporpammbl 04.04.01 XumMmsa n OTHOCUTCS K AUCLMMNIMHAM MO BbiIOOpy.
OcBauBaetcs Ha 1 kypce, 2 ceMecTp.

ducumnnuHa "®uamnyeckne MetToabl NCCNefoBaHNUs OpraHNYeCckmnx BelWwecTB" n3y4aeTcs Ha NepBoM
Kypce BO BTOPOM ceMecTpe obydatowmmmncs no HanpasneHunto 04.04.01 "Xummus", npodomnto
"XeMounHgoopMaTtrka n MonekynspHoe mogenuposaHue". lNpennonaraetcs, YT0 CTYyOEHTHl,
n3ydarowmne gaHHy ucumMnanHy, Nnpocnywann kypc "opraHunyeckas xummna" un "gpusundeckas xmmmsa"

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

B pesynbTate 0CBOEHUS AMCLMNANHBI (DOPMUPYIOTCS CNeayoWwme KOMNeTEHUNN:

Pacwumndpposka
LLincpp komneteHumu npuobpeTaeMor KOMNeTeHLUN
OK-6 Micnonb3yeT OCHOBHblE 3aKOHbl €CTECTBEHHOHAYYHbIX
(OBILEKYNIbTYPHBIE ONCLUUNANH, NPUMEHSET MeToA4bl MateMaTnyeckoro aHannaa u
yneTyp MOOEennpoBaHns, TeOPEeTN4eCcKoro N sKCnepuMeHTanbHoro
KOMMNEeTeHUnK)
nccnenoBaHus
OK-7 YMeeT paboTaTb C KOMMbIOTEPOM, HA YPOBHE MOMb30BaTeENs U
(OBILEKYNIbTYPHBIE cnocobeH NPUMEHATb HaBbIK PaboTbl C KOMMbIOTEPAMM Kak B
KOMMETEHLM) coumnanbHon cagoepe, Tak 1 B 06nacT No3HaBaTenbHOM 1

npogpeccnoHanbHOM OeATeNbHOCTU

OK-9 Bnapeet oCHOBHbIMU METO4AMU, cnocobamu n cpencrteamum
nony4yeHuns, XpaHeHun4, nepepa60TK|/| nHpopmauum, nmeet

00LWWEKYNbTYPHbI
(0BwieKynbTypHbIE HaBbIK/ PaboTbl C KOMMbIOTEPOM Kak CPeLCTBOM yrnpaB/ieHuns
KOMMeTeHuunn) o

nHopopmauunen
MK-1 [MoHMMaeT CyWHOCTb 1 couMarnbHyO 3HAYMMOCTb Npodoeccuu,
(npodbeccmoHanbHble OCHOBHbIX NEPCNeKTMB 1 NPobnem, onpenenstowmx KOHKPETHYO
KOMneTeHuunm) obnacTb OedTenbHOCTU
MK-3 CnocobeH NPUMEHATb OCHOBHbIE 3aKOHbI XMW NPK
(npodbeccmoHanbHble 06Ccy>XOeHNN NOMyYEeHHbIX Pe3ybTaToB, B TOM YMCNE C
KOMMNEeTEHUNI) NnpvBneyYeHneM NHPOPMaLMOHHbIX 6a3 AaHHbIX

MoHnMaeT HeobxooMMOCTb 1 cnocobeH NpuobpeTaTb HOBblE
MK 6 3HaHWS C UCMONb30BaHNEM COBPEMEHHbIX Hay4YHbIX METOLOB U
(npodbeccmoHanbHble BnageeT UMM Ha YpoBHe, HEOOX0AUMOM LS peleHns 3aaad,
KOMMeTeHuunn) NMEIOLWMNX eCTECTBEHHOHAYYHOE COAEPXaHNE N BO3HMKAIOWMX

NPV BbINONHEHUW NPOJOECCUOHANBbHBIX OYHKLIIA
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Mporpamma ancumninHbl "dursnyeckne MeTobl UCCNefoBaHns opraHmyeckux coegmHeHnin'; 04.04.01 Xumusa; noueHT, K.H. Bypunos B.A.

PacwudpoBka
LLincpp komneteHumu npuobpeTaeMor KoMneTeHLUU
MK 7 Bnapeet HaBblikaMy y4actust B paboTte Hay4HbIX KONIEKTUBOB,
NpoBOOSAWMX NCCN BaHWS MO WMPOKOW chnnonorn4eckomn
(MpodpeccuoHanbHbie npgéﬁlelMualTMKeCﬁoiErlngBKe n oe,uaplgmo ogr:mmz |-c|)a qﬁglxo
KOMMeTeHuunn) P ’ P P y

nyonukauuii.

B peaynbtaTte 0CBOEHMS ONCLUMMIVHBI CTYOEHT:

1. DONXeH 3HaTb:

1)6a30BYyI0 TEPMUHONOMNIO, OTHOCSLLYHOCA K (OM3NKO-XMMUYECKMM METOLAM UCCNENOBAHMS,
2)knaccugukaumio MeTonos;

3)OCHOBHbIE MOHATUS U 3aKOHbI, flexXalime B OCHOBE pasnnyHbiX METO0B

2. DONIXEH yMeTb:

1) NpooeMOHCTPMpPOBaTh CBA3b MeX Oy PasnuyHbIMU PU3NKO-XUMNYECKUMU MEeTOOAMU
nccnenoBaHus, CTPYKTYPO U CBOMCTBAMU BELLECTB;

2) OCyWeCTBUTb Bbl60p COOTBETCTBYHOLWEro onu3nkKo-XxMmMnyeckoro Metona nccnenosaHus B
3aBUCUMOCTU OT CTPYKTYpPbI BEWeCTBa 1 nocTasneHHOW 3a0a4u;

3) ncnonb3oBatb 3aKOHOMEPHOCTU PU3NKO-XMMUYECKUX MPOLIECCOB U (PU3NKO-XMMUYECKME METOAbI
nccnenoBaHUsi NP BbINONHEHMMN KYPCOBbLIX 1 paboT U MHTeprpeTaumm aKCrnepuMeHTasbHbIX OaHHbIX;

4) nCcnonb3oBaTh MONyYEHHbIE HABbIKU PaboThl ANs peweHns NPOGECCUOHANbHBIX 1 COLMAaNbHbIX
3apay;

5) npuMeHsTb COOTBETCTBYIOWME NPOrpPaMMHbIe NPOAYKTbI AN 06paboTKy OaHHbIX.

3. OONXeH BnageTb:

HaBbikamun peweHnda 3anad yCtaHoBJIEHUA CTPYKTYpPbl COeEANHEHUA NO OaHHbIM C*)I/I3VI‘-IeCKVIX MeTon0B
nccnenoBaHmna Monekyn.

pewnTb J'IPO6ny I'IpO6J'I6My, CBA3aHHYIO C YCTaHOBJ/IEHNEM CTPYKTYpPbl COEANHEHNA MO OAHHbIM
pur3mnyecknx MeTonoB nccnenoBaHna Monexkyn.

4. CTpyKkTypa 1 cogepxaHvue OUCLUNIUHBI MOAyns
Obwas Tpya0eMKOCTb AUCLMIMIIMHBI COCTaBNSET 2 3a4eTHbIX(ble) eanHuL(bl) 72 yaca(os).
dopMa NPOMEXYTOYHOr0 KOHTPONS AUCUUNANHBI 3a4€ET BO 2 CEMECTpE.

CyMMapHo No AMcumMnanHe MoxHo nony4ntb 100 6anno., U3 HMX Tekylwas paboTta oueHmBaeTcs B 50
6annoe, nTorosas popma KoHTpons - B 50 6annos. MuHMManbHoe KONMYeCcTBO ANsl AOoMnycKa K 3a4eTy
28 6annos.

86 6annos 1 bonee - "oTANYHO" (OTN.);

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

55-70 6annos - "ynoBneTBOpUTENBHO" (YAO0B.);

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

4.1 CTpyKTypa 1 comepXxaHue ayauTopHomn paboTbl No AUCUMNIMHe/ MOAYNIO
Tematuyeckuin nnaH AUCUUNNUHBI/MOAYNS
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orpamma oucunnInHbl "®dusnyeckne MeTolibl MCCneaoBaHns opraHn4eckux coeamHeHnin"; 04.04. UMUS; IOLIEHT, K.H. unos B.A.
n "® ";04.04.01 X b B.A

Buabl n yachbl
Paagen ayAuTOpHON paborThbl,
Hepens MX TPyAOEMKOCTb Tekywime coopmbl
N ﬂ.ulc\:nuunnuubll CemecTp|. o cTpa (B yacax) 3{( ou‘rpg?mp
onyn4 Nex ImI'IpaxwmecmeJ1a60parop|-u>|e
u 3aHATUSA paborbl

Tema 1. Obwas

XxapakTtepucTtumka
1. don3nyecknx MeToaoB 2 1 0 8 0

ncecnenoBaHns BewWwecTs

Tema 2. Meton AMP
2. CMNEeKTPOCKOMuK 2 25 0 8 0

Tema 3. XpomaTto-macc
3. CMEeKTPOMETPUSI. 2 6-9 0 4 0

Tema 4. MeTon
4. NK-cnekTpockonuu 2 10121 0 4 0

Tema 5. OnekTpoHHas

CcrnekTpockonus B
5.lBugumon n YO 2 13-15 0 4 0

obnactax, OMUCUMOHHas

crnekTpockonus

NUCbMEHHas

Tema 6. Noarotoeka K
6. 3auety 2 16 0 0 0 paboTta

Tema . Itorosas 3avet
" |dpopma KoHTpoOnNA 2 0 0 0

Ntoro 0 28 0

4.2 CopepxaHue oUCLUMNUHbBI
Tema 1. ObLwas xapakTepucTuka couanyeckux MeTonoB UCCNenoBaHUS BELLLEeCTB
npaKkTudeckoe 3aHsitne (8 yaca(os)):

MeTonbl onpeneneHns unandecknx cBorcTs. MNpsmas n obpatHas 3apaqn. Obwas xapaktepucTmka
1 knaccudpmrkaums metonos. CnekTpockonuyeckne, ANPaKLMOHHbIE, ANEKTPUYECKNE N MArHWUTHbIE
MeToLbl. HyBCTBMTENBHOCTb U paspeliarowas cnocobHoCTb MeToaa. XapakTepncTuieckoe Bpems
MmeTona. MiHTerpaums MeTonos.

Tema 2. Meton, SIMP cnekTpockonuu
npakTnyeckoe 3aHsitne (8 yaca(os)):

dusmnyeckmne OCHOBbI ABAEHUS SOEPHOr0 MarHUTHOrO pe3oHaHca. CHATME BbIPOXOEHUS CMIVHOBbIX
COCTOSIHWIA B MOCTOSAHHOM MarHUTHOM rone. Ycrnoeue s0epHoOro MarHUTHOro pe3oHaHca.
3aceneHHOCTb YPOBHEN aHEPruu, HacbllWeHne, penakcaumnoHHbIe NPOLEeCcChl U WupuHa curHana.
XvMU4eckum casur n cnnH-cnnHosoe paciuenneHve B crnektpax AMP. KoHcTtaHTa skpaHupoBaHus
anpa. OTHOCUTENbHbIA XUMUYECKWIA CABUI, €ro onpeaeneHne n NCnonb3oBaHne B XMMUN.
CnvH-CcNMHOBOE B3aUMO4ENCTBUE S4ep, ero Npupoaa, YACNI0 KOMNOHEHT MyNbTUMNETOB,
pacnpeneneHne NHTEHCUBHOCTW, Npasuno cyMm. AHanus cnektpos AMP nepBoro n He nepeoro
nopsokos. NpnmeHeHune criektpos AMP B xuMuun. TexHnka n Metoamka aKkCnepumeHTa.
CTpyKkTypHbI aHanu3. Xummnyeckas nonspusauns anep. bnok-cxema cnektpometpa AMP. Xapaktep
06pasLos..

Tema 3. XpomaTto-Macc cneKTpoMeTpus.
npakTudeckoe 3aHsitne (4 yaca(os)):
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Mporpamma ancumninHbl "dursnyeckne MeTobl UCCNefoBaHns opraHmyeckux coegmHeHnin'; 04.04.01 Xumusa; noueHT, K.H. Bypunos B.A.

OcHoBbl Macc-cnekTpoMeTpun. MeToabl MOHM3aLMN: SNEKTPOHHbIA yaap, hOTONOHN3auUnS,
3MeKTPO-CTaTNYECKOE HEOAHOPOAHOE Mone, XMMuYeckas noHnsaumns. KoMbuHMpPoBaHHbIE METOAbI.
VIoHHBIR TOK 1 cevyeHne noHmsauuu. lNoteHumansl nogsneHns NOHOB. BepTukanbHbie n
aanabatuyeckne anekTpoHHbIe nepexoabl. duccoumaTmeHas noHnsaums. Tunbl MIOHOB B
mMacc-crnektTpomeTpax. lNpuHuunuanbHasa cxema Macc-cnektpomeTpa Iemncrepa. BpemanponeTtHoii
mMacc-crnekTpomeTp. KBanpynonbHblii Macc-cnekTpoMeTp. lNpumeHeHre Macc-CnekTpoMeTpun.
WoeHTngpukaums sewectea. Koppenauusa mexay MONeKkynsipHOM CTPYKTYpPOM U MacC-CnekTpamu.
Xpomaro-macc CrnekTpoMeTpus Kak OA4MH U3 MOLWHENWNX MHCTPYMEHTOB A5 AEHTMdUKauum
CNOXHbIX OPraHN4eCcKnx CMecen.

Tema 4. Meton UK-cnekTpockonum
npaktudeckoe 3aHsitne (4 yaca(os)):

Onwncanue konebartenbHbIX CNEKTPOB. YPOBHM SHEPrMW, NX Knaccugukaums, qyHOaAMeEHTaNbHbIE,
06epTOHHbIE 1 COCTaBHbIE YaCTOThl. VIHTEHCUBHOCTL Nonoc konebatenbHbIx cnekTpoB. Mpasuna
otbopa n nHTeHcmnsHocTb B VIK nornoweHun n B cnektpax KP. YacToTbl 1 oopMbl HOpManbHbIX
konebaHuii monekyn. NpuMeHeHe MeTon0B KonebaTenbHoOWM CNEKTPOCKONMUN NS KAYECTBEHHOO U
KONMYECTBEHHOr0 aHaNMN30B 1 ApYrue NpUMeEHeHMs B xuMun. CneundnyHocTb konebaTenbHbiX
cnekTpoB. TexHuka n metogukun VK cnektpockonum Annaparypa VIK cnektpockonuu,
npuroToBneHne obpasLos.

Tema 5. dnekTpoHHas cnekTpockonusi B Bugumon n Y obnacrsaix, SMMCUOHHas
crnekTpocKkonus

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

AbHcopbLMOHHaA cnekTpockonus B BuamMmoi n Y® obnactsx kak MetTon UCCnenoBaHns aNeKTPOHHbIX
CMNEKTPOB MHOrOATOMHbIX MONIEKYN. XapakTepUCTUKN 3NEKTPOHHbBIX COCTOSIHUA MHOrOaTOMHbIX
MONEKYN: SHEePrus, BONHOBbIE (PYHKLMW, MyNbTUNNETHOCTb, BPEMS XU3HWN. CUMMETPMS 1
HOMeHKnaTtypa 3neKkTPOHHbIX COCTOSHUIA. Knaccudgomkaums n 0THECEHNE 3NEKTPOHHBIX Nepexonos.
NHTEeHCMBHOCTM NONoC pasnuyHbix nepexonos. Mpasuna otbopa n HapylweHns 3anperta.
[MpyMeHeHne aNeKTPOHHbIX CNEKTPOB MOrNoWeHNs B KAYECTBEHHOM, CTPYKTYPHOM U
KonnyectBeHHOM aHanuaax. O cneunduke aNeKTPOHHbIX CNEKTPOB NMOrNOWeEHNS PasnnyHbIX KNaccos
coeanHeHun. CnekTpbl COMPAXEHHbIX CUCTEM B 9MIEKTPOHHbIX CMEKTPax MornoweHns.
JTomumHecueHuus (conyopecueHumns n dpocpopecueHuns). dotodmanyeckne npoLecchl B Monekyrne.
OCHOBHbIE XapaKTEPUCTUKUN NIOMUHECLLEHLIMMN (CNEKTPbI MOrMOLWEHMS 1 CNEKTPbI BO3OYXAEHUS,
BPEMEHA XMN3HW BO30YXAEHHbIX COCTOSIHUIA, KBAHTOBbIN BbIXOA FOMUHECLEHLMM). 3aKOHOMEPHOCTH
NOMUHecUeHUMN. TyweHne nioMmHecueHUnn. MNpakTnyeckoe ncnonb3oBaHMe KOMYECTBEHHOIO
NIOMUHECLIEHTHOrO aHanmaa.

Tewma 6. NoaroroBka K 3a4eTy

4.3 CTpyKTypa 1 copgepXxaHue caMOCTOSITENIbHOM paboTbl AUCLMMINHBI (MOLYNISA)

Bupbl
N Paanen Cemectp| HeAeNs | camocTosirensHoi TpyaoeMkocTh ;?‘%“:::L:‘::;Eﬁg;
ducunnnuHbl Pcemectpa paboTbl (B yacax) a60ThI
CTYLEHTOB P
Tema 1. Obwas
: MoaroToska K
XapaktepucTtuka n n
1.,[aPakTep 2 1 |onpocy no 6 Onpoc no

"|PU3NYECKNX METOLIOB 3alaHHoN Teme

HHOW TeM
nccnenosaHus BewWwecTs 3ajaHHou Teme

NogrotoBka K

> Tema 2. MeTog SIMP 5 o5 [0Mpocy Mo Teme 6 Onpoc no
CNEeKTPOCKONum crnekTpockonus 3aaHHoOW TeMe
AMP
MoarotoBeka kK
3 Tema 3. XpomaTto-macc > 6.9 [onPocy no Teme 6 Onpoc no
CNeKTPOMETpUS. Xpomaro-macc 3aaHHoN TeMe
CNeKTpoOMEeTpUs

KETPOHHBH
B_EPCHTET
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Mporpamma ancumninHbl "dursnyeckne MeTobl UCCNefoBaHns opraHmyeckux coegmHeHnin'; 04.04.01 Xumusa; noueHT, K.H. Bypunos B.A.

Buabl
N Paspen Cemect Hepens | camocTosiTensHon [TpyA0eMKOCTb ;%%%:L:?:;Eﬂg;
AducumnnuHbl pcemecha paborthbl (B wacax) 260TbI
CTYLEHTOB P
MoaroToBeka kK
Tema 4. MeToq ornpocy no teme Onpoc no
4. 2 10-12 6 o
VK-cnekTpockonuu NK 3agaHHon Teme
CnekTpoMeTpus
Tema 5. OnekTpoHHas MoaroToBka K
CMeKTPOoCKOonus B n no Tem
PO onpocy rno reme Onpoc no
5.Bugumon n Yo 2 13-15 |cnekTpanbHble 6 samaHHol Teme
obnactax, OMUCUOHHAS mMeTonbl
CMNEeKTPOCKONnS aHanmaa.
Tema 6. lNoarotoska kK MogrotoBka K
6./ oMa 6. Tloarotoska 2 | 1e [lodroroeka 14 |3aver
3a4yety 3a4ety
WNtoro 44

5. O6bpasoBarenbHble TEXHONOMMU, BK/IOYAA MHTEPaKTUBHbIE hOpPMbl 06yUeHUs

1. Jlekumm, npaktuyeckme 3aHaTums.

2. CeMuHap B OnanoroBoM pexmnMe ¢ NCrnofb30BaHNEM MHTEPAKTUBHBIX 3NEKTPOHHbIX Y4EOHKOB 1
y4ebHbIX Nocobuii

3. M'pynnoeowi pa3bop pe3ynbTatoB KOHTPONbHbIX paboT
4. 'pynnoBble ANCKYyCCUW - N0 pe3ynbTaTtaM KyPCOBbIX M HAy4YHO-MCCNenoBaTenbCckmx paboTt
5. MosaroBoi wrtypm

6. OueHOUYHble CpeacTBa OJ1s TEKYLLLEro KOHTPOJS yCreBaeMoCT!, NPOMEXYTOYHOMN
aTTecTtauum no UToram OCBOEHUS OUCLMMNIIMHBI U y4ebHO-meToanyeckoe obecneyeHme
CaMOCTOSITe/IbHOW paboTbl CTYAEHTOB

Tema 1. O6L,a0 xapaKTepucTMka ¢puanyeckmx MeToa0B UccienoBaHUs BELLLECTB
Onpoc no 3anaHHo TeMe , MPUMEpPHbIE BOMPOCHI:

Ponb 1 MECTO ON3NKO-XMMUYECKNX METOLOB B 1CcneaoBaHum BewecTs. Oblas xapakTepucTtnka
MeToA0B. YyBCTBMTENBHOCTb U pa3dpeluatowas cnocobHoCTb MeToaa. XapakTepucTUHecKoe BpeMs
Metoaa. Knaccudpmkaums puanyeckmx MeToL0B: CrnekTpanbHble, ANPaKUNOHHbIE, 3NEKTPUYECKUE U
MarHuTHble. Likana sanekTpoMarHMTHbIX BOMH M KpaTKasi xapakTeprCTUKa OCHOBHbIX CNEKTPabHbIX
METOAO0B B Pa3/IMYHbIX AMana3oHax.

Tema 2. Meton AMP cnektpockonuu
Onpoc no 3afaHHon TeMe , NPUMEpPHbIE BOMPOCHI:

dunsmnyeckmne OCHOBbI A4€PHOr0 MarHUTHOro pesoHaHca. CHATNE BbIPOXAEHUS CMIMHOBbLIX COCTOSHUIA
B MOCTOSIHHOM MarHUTHOM rone. YCnoene a4epHoro MarHMTHOro pes3oHaHca. 3acenieHHOCTb YPOBHEN
SHepPrun, HachblWweHne, penakcaunoHHble MPOLECChl U WUpUHA cUrHana. XMMn4eckui casur u
cnuH-cnuHosoe pacuienneHmne B cnektpax AMP. KoHcTaHTa skpaHuposaHus aapa. OTHOCUTENbHbIN
XMMWYECKUI COBUTI, €ro onpeneneHne n ncnonb3osaHve B xummn. CnnH-cCNMHOBOE B3aMMogencTeme
anep, ero Npypoaa, YACNO KOMMOHEHT MyNbTUMNETOB, pacnpeneneHne UHTEHCUBHOCTN, NPaBuno
cymm. Ananns cnektpos AMP nepsoro nopsaka. lNpumeHeHne cnektpos AMP B xumnn. TexHuka un
mMeToamka akcnepumeHTta. CTpyKTypHbI aHann3. XuMmyeckas nonspusaums sgep. bnok-cxema
cnekTpomeTpa AMP, Tvnbl cnekTpomMeTpoB. XapakTep 0bpa3LoB.

Tema 3. XpomaTo-macc cneKTpoMeTpus.
Onpoc no 3anaHHon TeMe , NPUMEpPHbIE BOMPOCHI:

Obuwas xapaktepuctnka metoga. OCHoBblI Macc-crnekTpomeTpun. Macc cnekTpomeTpust
9NEKTPOHHOro ygapa. MonekynspHbii 1 OCKONOYHbIE NOHbBI. XpoMaTtorpadus. Bpemsa yaoepxusaHus.
YCTponcTBO XpOMaTo-Macc cnektpomeTpa. TpebosaHus Kk obpasuam.
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Tema 4. Meton UK-cnekTpockonum
Onpoc no 3afaHHon TeMe , NPUMEpPHbIE BOMPOCHI:

KBaHTOBOMEXaHMYECKUIA NOAXOA K OnucaHmio konebaTenbHbIX CNEKTPOB. YPOBHN SHEPrum, Ux
Knaccudpukauus, yHaameHTanbHble, 06epTOHHbIE Y COCTaBHbIE YacTOTbl. VIHTEHCUMBHOCTL Nonoc
KonebaTtenbHbIX cnekTpoB. MNpaBnna otbopa 1 HTeHcneHocTb B VK nornoweHun n B cnektpax KP.
Knaccuyeckasi 3apada o konebaHusix MHOroaToMHbIX Monekyn. HacTtoTbl M pOpPMbl HOPMasbHbIX
KonebaHui Monekyn. XapakTepuCTUYHOCTb HOpMasbHbIX KonebaHuii. OrpaHnyeHns KoHUenuum
rpynnoBbiX 4acToT. Koppensauns CUnoBbiX MOCTOSIHHbIX C APYrMMIU napamMeTpammn n CBONCTBaMM
Monekyn. NMpumeHeHne MeToaoB KonebaTenlbHON CNeKTPOCKOMNUM ANt KAYECTBEHHOIO U
KONMYEeCTBEHHOr0 aHaNN30B 1 Apyrue NpUMeHeHust B XuMun. CneumndonyHocTb konebaTenbHbiX
CMNeKTpOoB. ViccnenoBaHusa AMHaMUYECKON N30MepUN, paBHOBECUIA, KNHETUKN peakuuin. TexHuka v
metoamkn VK cnektpockonuu n cnektpockonuun KP, npenmyllectsa nasepHbIX UICTOYHUKOB
BO30YXAEHUS.

Tema 5. SnekTpoHHas cnekTpockonusi B BuauMon n Y® obnacrtsix, SMUCUOHHas
cnekTpockonus

Onpoc no 3afaHHon TeMe , NPUMEpPHbIE BOMPOCHI:

ObLwas xapakTepncTmka CBONCTB 3NEKTPOHHbIX COCTOSHMIA. KonebaTtenbHble N 3aNeKTPOHHbIE
SHepreTuyeckne ypoBHM AByXaTOMHON MONeKynbl. BepossTHOCTU nepexonoB Mexay
3NeKTPOHHO-KonebaTenbHO-BpawaTenbHbIM U cocTosHUAMU. [NprHunn ®paHka-KoHaoHa.
XapakTepuCTUKN 3NEKTPOHHbBIX COCTOSIHUA MHOrOQTOMHbIX MONEKYN: SHEPruns, BONHOBbIE (PYHKLUMNN,
MY/NIbTUMNETHOCTb, BPEMS XN3HN. CUMMETPUS 1 HOMEHKNATypa 9NEeKTPOHHbIX COCTOSIHUIA.
Knaccndomkaums n oTHeceHne anekTPOHHbIX NepexonoB. MNpasnna otbopa 1 HapylWweHns 3anpeTa.
Cneumdovka aneKTPOHHbIX CNEKTPOB MOrNOWeHNs PasnnyHblX KNacCcoB COeANHEHNN. DNEKTPOHHbIE
CMNEeKTPbl KOMMNEKCOB NepexogHblX MeTannos. Teopus Kpuctanamyeckoro nons. CnekTpoxmmmnyeckmm
psia. BoamoxHoctn SCI1 B onpeaeneHmmn napameTpa nornowenns A. NMpaenno otbopa n
nHTeHcmBHOCTb SCIT ons KOOPAUHAUMOHHBIX coeanHeHnin. CnnH-opbrTanbHOe B3aMOLEnCTBIE.
ekt AHa-Tennepa NpuUMeHeHNe aNeKTPOHHbIX CMEKTPOB MOrMOWEHNS B KAYECTBEHHOM,
CTPYKTYPHOM U KONMYECTBEHHOM aHann3ax. TexHuka CnekTpoCKonuy B BUAMMON 1 Y® obnacTsix .

Tewma 6. NoparoroeBka K 3a4yety

3a4eT , NpuMepHbIe BOMpPOCh!:

MoBTOpPEHMe NpoaeHHoro matepmana. NMucbMeHHas paboTa Nno NponaeHHOMY Matepuany.
Tema . UToroesasi popma KOHTpons

[MprMepHbIe BOMPOCHI K 3a4eTy:

Bonpochbl k 3a4erTy:

. Kakosa ponb thmanyeckmx MeTogos B XuMunn?

. [laiite onpeneneHne NpsMoi n obpaTtHo 3a4a4m hU3N4eckoro MeToaa.

. HazoBnte Hanbonee BaxHbIe XapakTEPUCTMKM CMEKTPOCKONUYECKMX METOLOB NCCNENO0BAHMS.
. Packpoiite cywHocTb AngopakUmMoHHbIX METOAOB MccnenoBaHns. Obnactn NpUMeHeHNs.

. Kak MOXHO onpenenntb xapakTepuctnieckoe BpeMs metona?

. Kakne monekynbl UMetoT COBCTBEHHbI AUMONbHbBIA MOMEHT?

. UT0 Takoe 06epTOHbI 1 COCTaBHble YacToTbl? HYem obycnoeneHo nx nosisneHue B VIK cnektpax?
. Mepeuncnnte ocHoBHble obnacTu npumeHeHns UK cnektpockonuu, npuBeanTe NpuMeps.

9. Kaknmm 0CHOBHbIMU CBONCTBAMM XapakTepU3YyOTCA 3NEKTPOHHbIE COCTOSAHUS MONeKyn?

10. Mo kakmMM NprM3HaKaMm MOXHO naeHTuduumposatb B YO cnekTpe nonocy nornoweHms n—i*
nepexona? Yem 0O bSACHAOTCS CABWIM 3TO NONOCHI NPY M3MEHEHUW NMOASIPHOCTM PACTBOPUTENS?

11. Kak BnmseT conpsxeHne XxpoMoOpHbIX Fpynn Ha UX 3NeKTPOHHbIN cnekTp? Kak oTpaxaeTtcs Ha
WHTEHCMBHOCTW TI—TT* NONOCHI MOMNOWEHNS N3BMEHEHMNE KOHPOPMALMN CONMPAXEHHON CUCTEMBI
NBOWHbIX CBA3En?

12. OxapakTepuayite yCNoBMS MNOMy4EHUS U CNOCOObl N306paXeHnst SNEKTPOHHbIX CMEKTPOB.

13. Kak BblpaxkaeTcsd aHepruns B3aMMOLENCTBnSA agpa, obnapatouero HEeHynesBblM CMNUHOM, C
BHEWHWNM MarHUTHbIM nonem?

0O NO Ok~ WN =
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14. KakoBbl yCNnoBus 94epHOr0 MarHUTHOrO pe3oHaHca?

15. Yto Takoe cnvH-peletoYHas 1 CnnH-cnMHoBas penakcaums?

16. [lepeuyncnuTte n 3anunTe BbipaXeHue 1 WKanbl XumMmnyecknx casuros B AMP.
17. Y10 Takoe KOHCTaHTa aKpaHupoBaHua aapa?

18. O6bsACHMTE NpPUPOOY CMNH-CNMHOBOrO B3auMoaencTeus? Kakue ceegeHune naet BennymHa
KOHCTaHTbl CMMH-CMHOBOIO B3anMOLEACTBUS?

19. YKaxuTe OCHOBHble NapameTpbl U XapakTepHble YyepTbl cnekTpos AMP nepsoro nopsigka.

20. Kakune monekynbl MOryT ObiTb OXapakTeprn3oBaHbl METOLOM XPOMaTO-Macc CNeKTpoMeTpum?
21. Yro Takoe Bpems yoepXxusaHua?

22. Kakue napameTpbl BANSIOT HA BPEMS YOEPXMBAHMS B METOA4E XPOMATO-Macc CNekTpoMeTpmm?

7.1. OcHOBHas nuTeparypa:

1. MeHTunH, F0.A. Prsnyeckne MeToabl NCCNEN0BAHUS B XMMUM : y4EOHUK ONs CTYAEHTOB BbICLIMX
y4yebHbIX 3aBefeHuiA, obydatowmxcs no cneumanosHocT 011000 "Xumns" n HanpaeneHWo NOArOTOBKM
510500 "Xumng" / HO. A. lMNMeHTuH, J1. B. Bunkos .? Mocksa : Mup, [2012] .? 683 c.,

2. Wabapos tO. C. OpraHnyeckas xumns. - 5-e naga., crep. - Cankr-MNetepbypr: JlaHb, 2011. - 848
c.http://e.lanbook.com/books/element.phppl1_cid=25&pl1_id=4037

3.KapataeBa, ®.X..Cnektpockonus AMP B opraHuyeckoi xumun : [y4ebHoe nocobue] / d. X.
Kapataesa, B. B. KnoykoB .? KazaHb : KazaHckuit yHusepcutet, 2013 .7 ; 21. Y. 1: Obwas Teopus
AMP. Xumnyeckme caurn 'H n 13C .? 2013 .? 130 c. : un. ? Bubnuorp.: c. 129-130 (19 Hass.) .?
ISBN 978-5-00019-052-4 ((8 06n.)) , 100.

4. Kaparaesa ®.X., Knouykos B.B. Cnektpockonus AMP B opraHuyeckon xummun. Hacts |. 2013.(Ons
CTYOEHTOB W acCnMpaHTOB XMMUYECKOro 1 B1UONOrMiyeckoro coakynbTeToB)

MoapobHocTu: http:/kpfu.ru/publication?p_id=68614

5.®epnotos M.A. SloepHblil MArHUTHbIA PE30HAHC B HEOPraHM4YeCKom N KOOPANHALMOHHOW XUMUN.
PactBopbl  xugkoctu. - M.: ®dusmarnut, 2010. - 384 c.

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

7.2. lononHutenbHasa nuteparypa:

1. Bacunbesa B. V. CnektpanbHble MeToabl aHanusa. lNpaktnyeckoe pykosoactso. Mockea JlaHb",
2014. 416c¢. http://e.lanbook.com/books/element.php?pl1_id=50168

2. BepaHukos, E.A.. 3agaun n ynpaxHeHns no AMP-cnekTpocKkonumu B opraHm4eckon xmmun: [y4eo.
nocobve] / E.A. BepaHukos, M.A. KaabimoBa; KasaH. roc. yH-T, XuM. nH-T um. A.M. Bytneposa,
Hayu.-obpasoBart. ueHTp KasaH. roc. yH-1a "Matepuansl n TexHonorum XXI Beka". - KazaHb: [KI'Y],
2007.-;29.4. 1. - 2007. - 103 c.

3. Kamanosa [I. N. ,Canaxos M. X. Jlekuuun no npuknagHon nHpakpacHom CnekTpoCKOMNun:
yuyebHoe nocobue. KazaHb KasaHckuii rocynapcTBeHHbI yH1BepcuTeT, 2009. 167 c.

4. XypHan npuknagHom cnekTpocKonum
http://elibrary.ru/title_about.asp?id=7318
5. OnTuka n cnekTpockonuns
http://elibrary.ru/title_about.asp?id=7925
6. XypHan opraHn4eckom xmmnn
http://elibrary.ru/title_about.asp?id=7797
7. XypHan om3nyeckomn XmMmm
http://elibrary.ru/title_about.asp?id=7802

7.3. UHTepHeT-pecypcChbl:
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basa paHHbIX Macc-cnekTpos. - http://www.massbank. jp/

baza gaHHbIX HaumoHanbHOro MHCTUTYTa COBPEMEHHOM MHAYCTPUANBHON HAYKN N TEXHONOMNN,
AnoHusg. - http://riodb01.ibase.aist.go.jp/sdbs/cgi - bin/direct_frame_top.cgi

Bbasza gaHHbIx HaunoHanbHOro MHCTUTYTa cTaHgapTudauumn n texHonormm CLUA no ceoricTBam
coenuHeHui. - http://webbook.nist.gov/chemistry/

MpakTuyecknin kypc crnektpockonuun AMP -
http://www.chem.msu.su/rus/teaching/nifantev/2006_NMR.pdf

YyebHoe nocobve no AMP cnektpockonuu -
http://www.kpfu.ru/docs/F413273025/NMR _spectroscopy_1.pdf

8. MarepmanbHo-TexHU4eckoe obecrneyeHne QUCLMNINHbI(MOAYNS)

OcBoeHve oncumnnavHbl "duanyeckne MeTodbl UCCNEeLOBaHMSA OpraHNYeckmx coeanHeHnn"
npegnonaraeT NCNONMb30BaHNE CneayowWwero MaTepranbHO-TEXHNYECKOro obecneyeHuns:

MynbTmMeouiiHas ayomTopus, BMECTUMOCTbIO 6onee 60 yenosek. MynbTmeauninHas ayamtopums
COCTOUT N3 UHTErPUPOBAHHbBIX UHXEHEPHbIX CUCTEM C €ANHOWN CUCTEMON yNpaBneHns, OCHaWeHHas
COBPEMEHHBIMX CPeacTBamMy BOCMPOU3BEAEHNS 1 BU3yannaaumm ntobo Bnaeo n ayamo
NHdpopMauun, NOyYEeHNs 1 nepenadn SNeKTPOHHbIX JOKYMEHTOB. TUnoBas KOMMNIeKTaums
MyNbTUMEANAHON ay ANTOPUN COCTOUT U3: MyNbTUMELMIAHOrO NPoeKTopa, aBTOMaTN3NPOBaHHOIO
MPOEKUMOHHOr0 9KpaHa, akyCTMYECKON CUCTEMbI, a TAKXe MHTEPAKTMBHOWM TPpMOYHbI MpenonaBaTens,
BK/IlOYaloLWen Ta4y-CKPMH MOHUTOP C AMaroHanblo He MeHee 22 O10IMOB, NepCoHasbHbI KOMMbIOTEP
(Cc TexHnyecknmm xapaktepucTukamm He Huxe Intel Core i3-2100, DDR3 4096Mb, 500Gb),
KOHpepeHL-MMKPOdOOH, 6ecnpoBOaHON MUKPOGOOH, BNOK ynpaBneHnst 06opyaoBaHNEM, MHTEPAECHI
noaknoyeHms: USB,audio, HDMI. HTepakTuBHas TpmnbyHa npenonasaTens SBnseTcs KNo4YeBbiM
9NEMEHTOM yrNpaBneHns, 06 beANHAOWMNM BCE YCTPONCTBA B €AMHYIO CUCTEMY, U CNYXUT
MONHOLEHHbIM paboynm MecToM npenogasartens. MNpenonasarenb MMeeT BO3MOXHOCTb NErko
ynpaenaTb BCEN CUCTEMOW, HE OTXOAS OT TPUOYHbI, 4TO NO3BONSET NPOBOAMTL NEKUUN, NPaKTUYECcKne
3aHATUSA, Npe3eHTaunm, BebrnHapbl, KOHEPEHLMN 1 Opyrie BUaObl ayAMTOPHON Harpy3km
obyyarowmxcs B yooOHON 1 OOCTYNHOW Ons HUX OOpMe C MPUMEHEHNEM COBPEMEHHbIX
NHTEPaKTUBHbBIX CpeacTB 0Oy4yeHns, B TOM YACNE C UCMOMIb30BaHMEM B NPOLIECCe 0byyHeHns BCex
KopnopaTuBHbIX pecypcoB. MynbTumMeoninHas ayautopums Takxke oCHaleHa WupoKOnonoCHbIM
LLOCTYMNOM B CeTb MHTEPHET. KoMnbioTepHoe 060pynOBaHNEM MMEET COOTBETCTBYHOLLEE
NIMLLEH3NOHHOE NPOorpaMMHoe obecneyeHue.

YyebHo-MeToan4eckas nutepartypa ans 4aHHOW ONCLMMNINHBI UIMEETCS B HANIMYUN B
3NEeKTPOHHO-6MbNMoTEYHO cucteMe Mapatennctea "MlaHb" , 4OCTYN K KOTOPOW NpenocTaB/eH
ctyneHTam. ObC MN3patenbctia "MlaHb" BKOYAET B cebs 9NEKTPOHHbIE BEPCUMUN KHUT U3[ATENbCTBA
"IlaHb" 1 opyrnx Beaywmux n3natenbCcTB y4ebHoM nuTepaTtypbl, @ TakXe 9NeKTPOHHbIE BepCUmn
nepuoanyecknx N3aaHum no eCTeCTBEHHbIM, TEXHUYECKNM U r'yMaHuTapHbiM Haykam. ObC
N3patenbcTBa "/laHb" obecneunBaeT LOCTYN K HAy4YHOI, y4ebHON nnTepaType 1 Hay4HbIM
nepuoanyeckmm n3gaHnsm no MakCrmanbHOMy KONMMYECTBY NMPOGUbHbBIX HAnpasneHnin ¢
cobnoaeHneM BCeX aBTOPCKUX M CMEXHbIX NPaB.

AMP Bruker Nanobay;

xpomaro-macc cnektpometp SHIMADZU GCMS 2010,
WK cnektpomeTtp Bruker,

UV-VIS cnektpodoTtometp SHIMADZU UV 3000
cnektpodonyopumetp JOBIN IVON.

Mporpamma coctaeneHa B cootBeTcTBum ¢ TpeboBaHnsmm ®rOC BIO n yyebHbiM nnaHoM no
HanpasneHnio 04.04.01 "Xumuna" n marnctepckom nporpamme XeMonHgopmatmka n MonekynspHoe
MOJenupoBaHue .
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