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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.
OcBawuBaetcs Ha 1 kypce, 1 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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Pacwmndpposka
npuobpetaemon KOMNeTeHLUn
MK 7 Bnapeet HaBblkamu y4actu4 B pa60Te Hay4HbIX KONNEKTNBOB,
npoBo4sWKnX nccnenoBaHmns no LI.II/lpOKOI7I C*)I/H'IOHOI’VIl-IeCKOVI
I'Ip06f|eMaTI/1Ke, noaroToBke 1 penaktnpoBaHMA Hay4HbIX
nyonukauuii.

Lncpp komneteHLUN

(npodheccunoHanbHble
KOMMeTeHuunn)

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.

4. nONXeH OJEMOHCTpUpoOBaTb CNoCcOBHOCTb 1 FOTOBHOCTb:

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 AMCUUNANHBI 3a4eT B 1 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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Bupabl n yacobl
ayAuTOpHON paborThbl,

Pasnen
Hepnens WX TPy A0EMKOCTb Tekywue copmbl
N p‘"&"éﬂ'}_‘v"‘“b'/ Ce"“”“’cemecrpa (B yacax) KOHTpOnsi
Nexumn MpakTnueckuelllaboparopHole
3aHATUSA paborbl

Tema 1. Obwas
1 [xapakTepucTika 1 1 6 5 0 YCTHbI onpoc
‘([don3mnyeckmnx meTonoB
nccnenosaHus BelwecTs

Tema 2. Meton SAMP i YCTHbI onpoc
2. CNeKTpockKonum 1 25 4 2 0

Tema 3. XpomaTo-macc i YCTHbI onpoc
3. CMeKTpomeTpus. 1 6-9 4 2 0
4 |Tema 4. Meton 1 10-12 | 2 5 0 YCTHbI onpoc

"INK-cnekTpockonuu

Tema 5. OnekTpoHHas
CnekTpockonus B

YCTHbI onpoc

5.[BuaVMON 1 Y 1 [ 1315 2 2 0 Kgg;ggﬂbHaﬂ
06nacTsx, MUCHOHHAs P
crnekTpockonus
Tema 6. NMogrotoska k

6. aauety 1 16 0 0 0
Tema . toroeas 1 0 0 0 3auert

" [dbopMa KOHTpOnsa
NTtoro 18 10 0

4.2 CopepxaHvue oUCLUMNUHDI
Tema 1. ObLwas xapakTepucTuka ouanyeckux MeTonoB UCCNenoBaHUS BELLLEeCTB
neKkumnoHHoe 3aHsiTne (6 yaca(os)):

MeTonbl onpeneneHns uandecknx cBorcTs. MNpsmas n obpatHas 3apaqn. Obwas xapaktepuctmka
1 knaccudpmkaums metonos. CnekTpockonuyeckne, ANPakLMOHHbIE, ANEKTPUYECKNE N MArHWUTHbIE
MeToLbl. HyBCTBMTENBHOCTb U paspeLiarowas cnocobHOCTb MeToaa. XapakTepncTuieckoe Bpems
MmeTona. MiHTerpaums MeTonos.

npaKkTudeckoe 3aHsitne (2 yaca(os)):

MpakTnyeckas pabota: "MeTon onHammyeckoro ceetopaccesHus”. MNMpakTnyeckas paborta:
"OnpepneneHve pasmepa HaHo4acTumL".

Tema 2. Meton, SMP cnekTpockonuu
JNleKLMOHHOe 3aHsiTne (4 4yaca(os)):

dusmyeckne OCHOBbI ABAEHUS SOEPHOr0 MarHUTHOrO pe3oHaHca. CHATME BbIPOXOEHUS CVHOBbIX
COCTOSIHWIA B MOCTOSAHHOM MarHWTHOM rone. YCcrnoeue 10epHOro MarHUTHOroO pe3oHaHca.
3aceneHHOCTb YPOBHEN aHEPruu, HacbllWeHne, penakcaumnoHHbIe NPOLECChl U WrpuHa curHana.
XvMU4eckum caosur n CnnH-cnnHoBoe paciuenneHve B crnektpax AMP. KoHcTtaHTa skpaHupoBaHus
anpa. OTHOCUTENbHbIA XUMUYECKWIA CABUT, €ro onpeaeneHne n NCnonb3oBaHne B XUMUN.
CnvH-CcN1UHOBOE B3aUMOLENCTBME S4ep, ero Npupoaa, YACN0 KOMMOHEHT MyNbTUMNETOB,
pacnpeneneHue NHTEHCUBHOCTN, NpaBuno cyMm. AHanus crnektpos AMP nepBoro n He nepeoro
nopsokos. NpumeHeHune criektpos AMP B xuMuun. TexHrka n MeToamka aKCrnepumeHTa.
CTpykTypHbIA aHanua. Xummnyeckas nonspusauns agep. bnok-cxema cnektpometpa AMP. XapakTep
06pasLos..

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

MeTonuka akcnepumeHTa no peructpauun cnektpa AMP. MpakTnyeckas paborta: "YcTtaHOBNeHWe
CTPYKTYpbl OpraHM4eckoro coeaunHeHms no cnektpam AMP 1H n 13C"
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Tema 3. XpomaTo-macc cneKTpoMeTpus.
JIeKLMOHHOe 3aHsiTne (4 4yaca(os)):

OcHoBbl Macc-cnekTpoMeTpun. MeToabl MOHM3aLUN: SNEKTPOHHbIA yaap, hOTONOHN3aLUNS,
3MEeKTPO-CTaTNYECKOE HEOAHOPOAHOE MoNe, XMMuYeckas noHnsaumnsi. KoMbuHMpoBaHHbIE METOAbI.
VIoHHBIR TOK 1 cevyeHne noHmsauuu. lNoteHumansl nogsneHns NOHOB. BepTukanbHbie n
agnabatuyeckne anekTpoHHbIe nepexodbl. duccoumnatmeHas noHn3aums. Tunbl MOHOB B
mMacc-crnekTpomeTpax. lNpuHuunuanbHasa cxema Macc-cnektpomeTpa emncrepa. BpemanponeTtHoii
mMacc-crnekTpomeTp. KsanpynonbHblii Macc-cnekTpomeTp. lNpumeHeHe Macc-CnekTpoMeTpun.
WoeHTngpukaums sewectea. Koppenauusa mexay MONeKynsipHOM CTPYKTYpPOM U MacC-CnekTpamu.
Xpomaro-macc CrnekTpoMeTpus Kak OA4MH U3 MOLHENWNX MHCTPYMEHTOB A5 AeHTudKauum
CNOXHbIX OPraHN4eCcKux CMecen.

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

MpakTuyeckas pabota: "PasgeneHne n ka4eCTBEHHOE OnpenesnieHne coctaBa HeM3BEeCTHOM
opraHu4yeckon cmecn”

Tema 4. Meton UK-cnekTpockonum
JNleKLLMOHHOe 3aHsiTue (2 4aca(os)):

OnwncaHue konebartenbHbIX CNEKTPOB. YPOBHM SHEPrMW, NX Knaccugukaums, yHOaAMeHTaNbHbIE,
06epTOHHbIE 1 COCTaBHbIE YaCTOThl. VIHTEHCUBHOCTL Nonoc konebatenbHbIx cnekTpoB. Mpasuna
otbopa n nHTeHcnsHocTb B VIK nornoweHun n B cnektpax KP. YacToTbl 1 oopMbl HOpManbHbIX
KonebaHuii monekyn. NpuMeHeHe MeTOA0B KonebaTenbHOWM CNEKTPOCKOMUUN NS KAYECTBEHHOMO U
KONMYECTBEHHOr0 aHaNN30B 1 ApYrne NpUMeHeHUs B XuMun. CneundnyHoCTb konebatenbHbiX
cnekTpoB. TexHuka n metoauku VK cnektpockonuum Annapartypa VK cnektpockonuu,
npuroToBneHne obpasLos.

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

MK-cnekTpockonus: Metoauka nposeaeHns akcnepumenTa. MNMpakTtnyeckas pabora:
"oeHTugoukaumnsa coeguHeHni no MHgpakpacHbIM criekTpam B pacTeopax. BnnsHue koHueHTpauun
n npupoabl pacteoputens”

Tema 5. OnekTpoHHasa cnekTpockonusi B Buaumon n Y@ obnactsax, SMUCUOHHas
cneKkTpockonus

JNIeKLMOHHOe 3aHsiTue (2 4yaca(oB)):

Ab6CcopObLMOHHasA CNeKTPOCKONMS B BUAMMON 1 Y®P obnactsx Kak MeTo4 UCCNEOOBAHNS 3NEKTPOHHbIX
CMEKTPOB MHOrOaTOMHbIX MONEKY . XapakTePUCTUKN SNEKTPOHHBIX COCTOSHUIA MHOrOaTOMHbIX
MONEKYN: SHEPrus, BONHOBbIE GOYHKLMM, MYyNbTUNNETHOCTb, BPEMS XMN3HWU. CuMMeTpus n
HOMEHKNaTypa aNeKTPOHHbIX COCTOSHMIA. Knaccudpukaumns n 0THECEHNE 9NEKTPOHHBIX MEPEX0a0B.
MHTeHCMBHOCTM NONOC pasnnyHbIX Nepexonos. MNpasuna otbopa u HapyweHns 3anpeTa.
[MpMeHeHMe 3NeKTPOHHbBIX CMEKTPOB MOrOWEHMS B KAYECTBEHHOM, CTPYKTYPHOM U
KonumyectBeHHOM aHanmaax. O cneundrke aNeKTPOHHbIX CNEKTPOB MOrNOWEHNS PasnnyHbIX KNnaccos
coeanHeHun. CnekTpbl COMPAXEHHbIX CUCTEM B 3MIEKTPOHHbIX CMEKTPax MorioweHns.
NMomunHecueHuns (pnyopecueHums n pocgopecLeHumns). PoTocmnanyeckme NpoLecchl B MONEKyne.
OCHOBHbIE XapaKTEPUCTUKMN NIOMUHECLEHLMMN (CNEKTPbI MOrNOLWEHNS N CNEKTPbI BO30YXAEHUS,
BPEMEHA XMN3HN BO30YXAEHHbIX COCTOSIHUIA, KBAHTOBbIN BbIXOA TFOMUHECLEHLMMW). 3aKOHOMEPHOCTH
NOMUHecLeHuun. TyweHne nioMnHecueHUnn. NpakTnyeckoe ncnonb3oBaHne KoNnM4eCTBEHHOro
NIOMUHECLIEHTHOrO aHannaa.

npaKkTudeckoe 3aHsitne (2 yaca(os)):

Pabota Ha cnekTpogoTomeTpe Shimadzu UV-3600. MNMpakTnyeckas pabota: "OnpeneneHue
KOHLIEHTpaLUUn HEN3BECTHOro pacTeopa. N3yyeHune BAnSHUS ?nONSpHOCTM? cpelbl Ha MakKCMMyM
nornoweHmns 6eH3olHoin kncnoTtbl”. Mopaaok paboTbl Ha cnekTpodpnyopumeTpe. lNpakTrnyeckas
pabota: "Moabop onTMManbHOW KOHLEHTpaUMmM pacTBopa 4ns n3y4yeHns hocdopecLeHLNN.
3yyeHne BInSHNS NONSPHOCT pacTBOPUTENS HA CMEKTP NOMUHECLEHLMN chnyopeHoHa-9. 3anuncb
crnekTpa Bo3byxaeHns donyopeHoHa-9".

Tema 6. NMNoarotoBka K 3a4yety

4.3 CTpyKTypa 1 copgepxaHue caMOCTOSITe/IbHOM paboTbl AUCLUMINHBI (MOLYNISA)
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Buabi
N Pasnen Cemecr Henens | camoctositenbsHon [TpymoeMKOCTb gﬁ%ﬂ:;ﬁ?:;ﬁﬁﬂ;
AducumnnuHbl pcemeCTpa paborthbl (B yacax) 260TbI
CTYLEHTOB P

Tema 1. Obwas
xapakrtepucTtuka nogrortoska K o

1.
donsnyecknx MeTonoB 1 1 YCTHOMY onpocy 4 yCTHBI ofipoc
ncecnenoBaHns BewecTs
Tema 2. Meton AMP nogroTtoeka K .

2. -
cnekTpockonuu 1 2-5 YCTHOMY OMpocy 4 yCTHbIA onpoc
Tema 3. Xpomaro-macc noarotoBka K o

8. CNeKTpPoOMeTpUS. 1 6-9 YCTHOMY onpocy 4 yCTHBIW ofpoc
Tema 4. MeToq nogroToeka K o

4, 1 10-12 4 THbIW On
K-cnekTpockonuu 0 yYCTHOMY onpocy ye onpoc
Tema 5. OnekTpoHHas noaroToeka K KOHTpONbHas
CNeKTpocKonus B KOHTPOJIbHOW 10 pa6ota

5.]suaumoin n YO 1 13-15 |pabote
oénacmx, OMUCMOHHas nogroTtoBka K o
cnekTpockonu4 YCTHOMY Oonpocy 4 yCTHbI ONpoC
Tema 6. Nogrotoeka K MogroToeka K

6. 3auety 1 16 3aueTy 14 3aver
NToro 44

5. O6pa3oBarenbHble TEXHONOrUU, BK/IOYAA MHTEPaKTUBHbIE hOpPMbl 06yUYeHUs

1. lekumn, npakTn4eckne 3aHATUS.

2. CeMnHap B OManoroBoM pexmnMe ¢ NCrnonb30BaHNEM MHTEPAKTUBHBIX 3NEKTPOHHbLIX Y4EOHKOB 1
y4ebHbIX Nocobuii

3. M'pynnoBoi pa3bop pe3ynbTatoB KOHTPObHBIX paboT
4. [pynnoBble ANCKYCCUM - MO pe3yNbTataM KypCOBbIX U HayYHO-UCCneaoBaTenbCckux pabot
5. Mosrosoit wTypm

6. OueHOUYHble CpeacTBa OJ1s TEKYLLLero KOHTPOJS yCrneBaeMoCT!, NPOMEXYTOYHOMN
aTTecTauum no UToram OCBOEHUS OUCLMMNIIMHBI U y4e6HO-meToanyeckoe obecneyeHme
CaMOCTOSITe/IbHOW paboThbl CTYAEHTOB

Tema 1. 06u.|.a;| XapaKkTepuctuka (*WI3I/I'-IECKVIX MeTonoB UccjienosaHusa BeLlLeCcTB
yCTHbIVI onpoc , npnMepHble BOMNPOCHI:

Ponb 1 MECTO CON3NKO-XMMUYECKNX METOLOB B 1CccneaoBaHun BewecTs. Obas xapakTepucTtnka
MeToA0B. YyBCTBMTENBbHOCTb U pa3dpellatowas cnocobHoCTb MeToaa. XapakTepucTM4eckoe Bpems
Mmetoaa. Knaccudpmkaums pmanyeckmx MeToL0B: CnekTpanbHble, ANPaKUNOHHbIE, 3NEKTPUYECKUE U
MarHuTHble. Likana sanekTpoMarHMTHbIX BOMH M KpaTKas xapakTeprUCTUKa OCHOBHbIX CNEKTPanbHbIX
METOA0B B Pa3/IMYHbIX AMana3oHax.

Tema 2. Meton AMP cnektpockonuu
YCTHbIA ONPOC , NPUMEpPHbIE BOMPOCHI:

PervucrpaumnoHHbii HoMmep 7116417 ;i{
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dusmnyeckne 0CHOBbI SAEPHOr0 MarHUTHOro pe3oHaHca. CHATNE BbIPOXAEHUS CIIMHOBbLIX COCTOSIHUIA
B MOCTOSIHHOM MarHUTHOM none. YCnoene S4epHOro MarHMTHOrO pe3oHaHca. 3aceneHHOCTb YPOBHEN
SHepruu, HacbllweHne, penakcaunoHHble NPOLLECCHl N WUpUHa curHana. XmMmnyecknin Casur n
CMNVH-cnuHoBoe pacuienneHmne B cnektpax AMP. KoHcTaHTa akpaHupoBaHusa aapa. OTHOCUTENbHbIV
XMMUYECKUI COBWI, €ro onpeneneHne n ncnonb3osaHne B xummn. CnnH-CNMHOBOE B3auMOAENCTBME
anep, ero Nnpupoaa, YACNo KOMMOHEHT MyNbTUMNETOB, pacrnpeneneHne UHTEHCMBHOCTU, NPasuio
cymMm. AHanns cnektpos AMP nepeoro nopsaka. [NpumeHeHne cnektpos AMP B xumun. TexHuka n
mMeToamka akcnepumeHTta. CTpyKTypHbI aHanna. XuMmyeckas nongpusaumsa sgep. bnok-cxema
cnekTpomeTpa AMP, Tvnbl cnekTpoMeTpoB. XapakTep 06pasLos.

Tema 3. XpomaTto-Macc cneKTpoMeTpus.
YCTHbI OMPOC , NPUMEPHbIE BONPOCHI:

Obwas xapaktepuctuka metoga. OCHOBbI Macc-crnekTpomeTpun. Macc cnekTpomeTpust
3NEKTPOHHOro yaapa. MonekynsipHbii U OCKONOYHbIE NOHbI. XpoMaTtorpadousi. Bpems yaepxusaHusi.
YCTpOACTBO XpoMaTo-Macc criektpomeTpa. TpeboBaHms K obpasuam.

Tema 4. Meton UK-cnekTpockonum
YCTHbI ONPOC , MPUMEpPHbIE BOMPOCHI:

KBaHTOBOMEXaHMYECKMIA NOAXOA K ONUCAHMIO KonebaTenbHbIX CMEKTPOB. YPOBHU SHEPIUN, NX
Knaccugomkaums, yHaaMmeHTanbHble, 00epTOHHbIE N COCTABHbIE YacTOThbl. IHTEHCUMBHOCTbL MONOC
konebaTtenbHbix cnekTpoB. MNMpaBnna otbopa n nHTeHcusHocTb B VK nornoweHmmn n B cnektpax KP.
Knaccuueckas 3agaya o konebaHnsix MHOroaTOMHbIX MONEKy. HacToTbl 1 oOpMbl HOPManbHbIX
kKonebaHuii Monekyn. XapakTepucTUYHOCTb HoOpManbHbIX konebaHuit. OrpaHnYeHnst KoHUEenumm
rpynnoBbix 4acToT. Koppenauusa cunosbiX MOCTOSAHHbBIX C OpYrMMuy napamMeTpamm n CBOMCTBaMM
monekyn. lNMpumeHeHne MeTonoB konebaTenbHOM CNEKTPOCKONMM AN KAYECTBEHHOIO U
KONMYEeCTBEHHOr0 aHaNN30B 1 Apyrue NpuMeHeHns B xumMun. CneundmnyHocTb konebaTenbHbix
CMNeKTpOoB. ViccnenoBaHusa AMHaMUYECKON N30MepUn, paBHOBECUIA, KNHETUKN peakuuni. TexHuka un
metoamkn VK cnektpockonuu n cnektpockonuun KP, npenmyllectsa nasepHbIX MICTOYHUKOB
BO30YXAEHUS.

Tema 5. dnekTpoHHas cneKTpockKonusi B BUAumMon n Y obnacrtsax, SMMCNOHHas
CreKkTpocKonus

KOHTpO/bHas paboTa , NpUMepHble BOMPOCHI:

Bonpocbl kK KOHTponbHOI paboTe: 1. [Nepeyncnute MeToabl onpeneneHms ouanyecknx CBoMCTB. 2.
OxapakTepuayiite yCnoBusi Nony4eHnst n cnocobbl M306paxXeHnst 3NeKTPOHHbIX CMEKTPOB. 3.
PackpoliTe cylWwHOCTb ANdpakLMOHHbIX METOOOB UccnenoBaHus. Obnactn NnpuMeHeHus. 4.
Mepeuncnute n 3annwmnTe BbipaxXeHne 1 wkanbl Xumuyeckux casmros B AMP. 5. Ykaxute 0CHOBHble
napameTpbl 1 xapakTepHble Y4epTbl cnekTpos AMP nepsoro nopsigka.

YCTHbIA OMPOC , NPMMEPHbIe BOMPOChHI:

Obwas xapakTepncTmka CBONCTB 3NEKTPOHHbIX COCTOSHMIA. KonebaTtenbHble 1 3aNeKTPOHHbIE
SHepreTu4eckne ypoBHM AByXaTOMHOW MONeKynbl. BeposTHOCTU nepexonos Mexay
3NeKTPOHHO-KonebaTenbHO-BpawaTeNbHbIM U cocTosHUAMU. MNprHunn ®paHka-KoHaoHa.
XapakTepuCTUKN 3NEKTPOHHbBIX COCTOSIHUA MHOMOQTOMHbIX MONEKYN: SHEPrus, BONHOBbIE (PYHKLUNN,
MY/NbTUMNETHOCTb, BPEMS XN3HN. CUMMETPUS 1 HOMEHKNATypa 9NEKTPOHHbIX COCTOSIHUNA.
Knaccndgomkaums n oTHeceHne anekTPOHHbIX NepexonoB. MNpasunna otbopa 1 HapylweHns 3anpeTa.
Cneumdovka aneKTPOHHbIX CNEKTPOB MOrNOWEHNS PasnnyHbIX KNacCoB COeANHEHWNA. DNEKTPOHHbIE
CMeKTPbl KOMMNEKCOB NepexoaHblX MeTannos. Teopus Kpuctanamyeckoro nons. CnekTpoxmmmnyeckmm
psia. BoamoxHoctn SCI1 B onpeaeneHmmn napameTpa nornowenns A. NMpaenno otbopa n
nHTEeHcmBHOCTb OCIT ons KOOPANHAUMOHHBIX coeanHeHnin. CnnH-opbuTanbHOe B3aMOLENCTBIE.
ekt AHa-Tennepa NpuMeHeHNE aNEKTPOHHbIX CMEKTPOB MOrMOWEHNS B KAYECTBEHHOM,
CTPYKTYPHOM U KONMYECTBEHHOM aHann3ax. TexHuka CnekTpoCKOonuy B BUAMMOA 1 Y® obnacTsix .

Tema 6. NoaroTtoBka K 3ayety

3ayeT , NpUMepPHbIE BOMPOCHI:
[MToBTOpPEHME NpoaeHHOro Matepmana
Tema . UToroeasi oopma KOHTpOns

MpuMepHbIE BONPOCHI K 3a4eTy:

KTPOHHEBH
B_EPCHTET

AHATTAMECKAR CrCTEMA KPY
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Bonpocsl k 3a4eTy:

. KakoBa ponb thrsnyeckmx MeTogos B XuMnn?

. Daite onpenenexHve npsiMoii n obpaTtHOI 3a8a4m prusn4eckoro MmeToaa.

. HazoBute Hanbonee BaxHbIe XxapakTEPUCTUKM CMEKTPOCKOMMYECKUX METOLOB UCCNEN0BAHMS.
. Packpoiite cywHocTb amgpakumMoHHbIX METOA0B nccnenosaHns. Obnactn NnpuMeHeHns.

. Kak MOXHO onpenenntb xapakTepuctmyeckoe Bpems Metona?

. Kakne monekynbl UMetoT COBCTBEHHBIN AUMONbHbBIA MOMEHT?

. Yto Takoe 06epTOHbI 1 cOCTaBHbIE HacTOThl? Yem obycnosneHo ux nosisneHune B IK cnektpax?
. Mepeumncnnte ocHoBHbIe obnactn npumeHeHns VK cnekTpockonuu, npveeamTe NpuMepsi.

9. KakvMun 0CHOBHbIMW CBONCTBAMUN XapakTepU3yoTCs 9NEKTPOHHbIE COCTOSIHUS MONEeKyn?

10. o kakmMM nNpusHakam MOXHO naeHTupuumposartb B Y® cnekTpe nonocy nornoweHns n—t*
nepexona? Yem o6 bSCHAOTCS COBUMM 3TOW NONOCHI NMPY N3MEHEHUN MONIAPHOCTM pacTBOpUTENS?

11. Kak BnmseT conpsixxeHne XpoMoopHbIX Fpynn Ha UX aNEKTPOHHBIN cnekTp? Kak oTpaxaeTcs Ha
WHTEHCUBHOCTW TI—TT* NONOCHI NOMOWEHNS N3MEHEHNE KOHPOPMaLIMN COMPSAXEHHON CUCTEMBI
NBOWHbIX CBA3En?

12. OxapakTepuayite yCnoBms Noy4eHUst U crnocobbl N306paxxeHnst SNeKTPOHHbIX CMEKTPOB.

13. Kak BblpaxaeTcsi aHeprus B3aMmMoaeicTems sapa, obnanatowero HeHyneBblM CrIMHOM, C
BHELWHWUM MarHUTHbIM Nonem?

14. KakoBbl yCnoBmsa s40epHOro MarHMTHOro pe3oHaHca?

15. Yto Takoe cnuH-peleto4Has 1 CNnH-cNMHOBas penakcaums?

16. lNepeuyncnute 1 3anuwnTe BbipaXeHne 1 WKanbl xummnyeckmx casmros B AMP.
17. YTo Takoe KOHCTaHTa aKpaHMpoBaHua sapa?

18. O6BbsACHUTE npupoay CnnH-cnMHOBOIo B3aumogencTena? Kakme ceeeHne gaet sennymHa
KOHCTaHTbl CMUH-CMNHOBOro B3anMoaencTBna?

19. YkaxuTe OCHOBHble NapameTpbl 1 xapakTepHble 4epTbl cnekTposB AMP nepsoro nopsaka.

20. Kakue monekynbl MOryT ObiTb OXapakTeprn3oBaHbl METOLOM XPOMaTO-MacC CNeKTPOMETpPUn?
21. Yto Takoe Bpems yoepXxusaHua?

22. Kakve napamMeTpbl BAUSIOT Ha BPEMS yOepXNBaHUS B METOE XPOMaTo-Macc CNekTpoMeTpum?

0O NO O~ WN =

7.1. OcHOBHas nuTteparypa:

1. MeHTuH, H0.A. duanyeckne MeToabl UICCNEAOBAHUS B XUMWM : y4EOHUK ONSt CTYAEHTOB BbICLIMX
y4yebHbIX 3aBefeHuiA, obydatrowmxcs no cneumansHocT 011000 "Xumns" n HanpaBneHWIo NOArOTOBKU
510500 "Xummnga" / tO. A. lNMeHTuH, J1. B. Bunkos. - M.: Mup, 2012. - 683 c.

2. lWabapos, KO. C. OpraHuyeckas xumms: YuebHuk [OnekTpoHHbIl pecypc] / HO.C. Wabapos. - 5-e
n3g. - CMN6.: NNaHb, 2011. - 848 c. - URL: http://e.lanbook.com/books/element.php?pl1_id=4037

3. Kaparaesa, ®.X. Cnektpockonus AMP B opraHuyeckoi xmmmm : y4ebHoe nocobue. Y. 1: Obwas
Teopus AMP. Xumuyeckue casurm 'H n 13C . / @. X. KapaTtaesa, B. B. Knoykos. - KasaHb :
KasaHckuin yHnsepcutert, 2013. - 130 c.

4. KapataeBa, ®.X. Cnektpockonusi AMP B opraHuyeckoit xummn. Hactb 1. Obwas Teopus AMP.
Xumnyeckue casurn 1H 1 13C [OnekTpoHHbIn pecypc]/ ®.X.KapaTtaesa, B.B.Knoykos. - KazaHb:
WNapatenbctBo KasaHckoro yHuBepcuteta, 2013. - 132 ¢. - URL:
http://repository.kpfu.ru/?p_id=68614

5. BacunbeBa, B. V. CnektpanbHble MeToabl aHanu3a. lNpaktnyeckoe pykoBOACTBO: YuyebHoe
nocobve [OnekTpoHHbIiA pecypc] / B.W. Bacunbesa, O.®. CtosiHoBa, W.B. LkyTuHa [u gp.]. - Cl16.:
INanb, 2014. - 416¢. - URL: http://e.lanbook.com/books/element.php?pl1_id=50168

7.2. lononHutenbHasa nuteparypa:
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1. BepaHukos, E.A. 3agauun n ynpaxHeHus no SAMP-cnekTpockonun B OpraHNYeCckon XMMmm:
yyebHoe nocobue. Y. 1./ E.A. BepaHukos, M.A. KasbimoBa. - KasaHb: K'Y, 2007. - 103 c.

2. Kamanosa, [. W. Nlekuun no npuknanHoi nHppakpacHoi cnektpockonuu: ysebHoe nocobue / L.
W. Kamanosa, M. X. Canaxos. - KasaHb: KazaHckuin rocygapctBeHHbI yHuBepcuteT, 2009. - 167 c.

3. ®epotos, M.A. AnepHblil MarHUTHbIN PE30HAHC B HEOPraHMYeCckom 1 KOOPOUHALVNOHHON XUMNN.
PactBopbl 1 Xunakoctn [OnekTpoHHbI pecypc] / M.A. depotos. - M.: ®duamatnut, 2010. - 384 c. -
URL: http://e.lanbook.com/books/element.php?pl1_cid=25&pl1_id=2151

4. XypHan npuknagHowm crnekTpocKonuu
http://elibrary.ru/title_about.asp?id=7318
5. OnTuka n cnekTpockonus
http://elibrary.ru/title_about.asp?id=7925
6. XypHan opraHnyeckom XmMmm
http://elibrary.ru/title_about.asp?id=7797
7. XypHan on3an4eckomn Xxmmmm
http://elibrary.ru/title_about.asp?id=7802

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

Baza gaHHbIX HaumoHanbHOro MHCTUTYTa COBPEMEHHOM MHAYCTPUANBbHON HAYKWN N TEXHONOMNN,
AnoHug. - http://riodb01.ibase.aist.go.jp/sdbs/cgi - bin/direct_frame_top.cgi

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

8. MarepmanbHo-TexHU4eckoe obecrneyeHne QUCLMUNINHbI(MOAYNS)

OcBoeHve gncumnnavHbl "dusnyeckme MeToabl UCCNEeLOBaHMSA OpraHNYecKmx coeanHeHnn"
npegnonaraeT NCNONMb30BaHNE CNeayowero MaTepuanbHO-TEXHNYECKOro 0becneyeHuns:

MynbTmMeouiiHasa ayomTopus, BMECTUMOCTbIO 6onee 60 yenosek. MynbTmeaninHas ayamtopums
COCTOUT N3 UHTErPUPOBAHHbBIX UHXEHEPHbIX CUCTEM C €ANHOWN CUCTEMON YyNpaBneHns, OCHaWeHHas
COBPEMEHHBIMM CPeacTBamMy BOCMPOU3BEAEHNS 1 BU3yannaaumm nobo Bnaeo n ayamo
NHdpopMauuu, NOyYeHNs 1 nepenayn SNeKTPOHHbIX JOKYMEHTOB. TUnoBasi KOMMIeKTaums
MyNbTUMEONAHON ay AUTOPUN COCTOUT U3: MyNbTUMELMIHOrO NPoeKTopa, aBTOMaTN3NPOBaHHOIO
MPOEKLUMOHHOr0 9KpaHa, akyCTMYECKON CUCTEMbI, a TaKXe MHTEPAKTMBHOWM TPpMBYHbI MpenonaBaTens,
BK/IlOYaloLWen Ta4y-CKPMH MOHUTOP C AMaroHasnblo He MeHee 22 O10IMOB, NepCoHasbHbI KOMMbIOTEP
(Cc TexHnyecknmm xapaktepucTukamm He Huxe Intel Core i3-2100, DDR3 4096Mb, 500Gb),
KOHpbepeHL-MMKPOdOOH, 6ecnpoBoaHON MUKPOGOOH, BNOK ynpaBneHns 0b6opynoBaHNEM, MHTEPAIECHI
noaknoyeHms: USB,audio, HDMI. HTepakTnBHas TpmnbyHa npenonasaTens SBnseTcs KNo4YeBbiM
9NEMEHTOM yrNpaBneHns, 06 beANHAIOWMNM BCE YCTPONCTBA B €AMHYIO CUCTEMY, U CNYXUT
MONHOLEHHbIM paboynm MecToM npenoaasartens. NpenonasaTesnb UMeET BO3MOXHOCTb NIErKo
ynpaensTb BCEN CUCTEMOW, HE OTXOAS OT TPUOYHbI, HTO NO3BONSET NPOBOAMTL NEKLMUN, NPaKTUYecKne
3aHATUSA, Npe3eHTaumm, BebrnHapbl, KOHEPEHLMN 1 Opyrie BUabl ayAMTOPHON Harpy3km
obyyarowmxcs B yaooOHON 1 OOCTYNHOW ONs HUX POpMeE C MPUMEHEHNEM COBPEMEHHbIX
NHTEPaKTUBHbBIX CpeacTB 0Oy4yeHns, B TOM YACNE C UCMOSIb30BaHMEM B NPOLIECCEe 00yHeHMs BCex
KopnopaTuBHbIX pecypcoB. MynbTumMeoninHas ayautopums Takxke oCHaleHa WupoKOnonoCHbIM
LLOCTYMNOM B CeTb MHTEPHET. KoMnbioTepHOe 060pyn0BaHNEM MMEET COOTBETCTBYHOLLEE
NIMLLEH3NOHHOE NPOorpaMMHoe obecneyeHue.
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YyebHo-MeToan4eckas nutepartypa ans 4aHHOW ONCLUMMINHBI UIMEETCS B HAIMYUN B
3NEKTPOHHO-6MbNMoTEYHOI cucTeMe MapatenbcTea "flaHb" , 4OCTYN K KOTOPOW NpenocTaB/eH
ctyneHTam. 9bC MNapatenbctea "/laHb" BKOYaET B cebs aNEeKTPOHHbIE BEPCUMUN KHUT U3AaTENbCTBA
"IlaHb" 1 Opyrnx Beaywmux n3natenbcTB y4ebHo nuTepaTtypbl, @ TakXXe 9NeKTPOHHbIE BepCUm
nepuoanyecknx N3aaHuim no eCTeCTBEHHbIM, TEXHUYECKUM U r'yMaHUTapHbiM Haykam. ObC
N3patenbcTBa "/laHb" obecneynBaeT LOCTYN K HAy4HO, y4ebHON nnTepaType 1 Hay4HbIM
nepuoanyecknm n3naHmam no MakCManbHOMY KONMMYECTBY NPOOUIbHbLIX HanpasneHui ¢
cobntoeHneM BCeX aBTOPCKUX M CMEXHbIX Npas.

AMP Bruker Nanbay;

xpomaro-macc cnektpometp SHIMADZU GCMS 2010,
VK cnektpomeTp Bruker,

UV-VIS cnektpodoTtometp SHIMADZU UV 3000
cnektpodpnyopumeTp JOBIN IVON.

Mporpamma coctaeneHa B cootBeTcTBumM ¢ TpeboBaHnsmm ®rOC BIO n yyebHbiM nnaHoM no
HanpasneHnio 04.04.01 "Xumns" n marnctepckom nporpamme XeMoMHgopMaTunka n MonekynspHoe
MOLEeNVpoBaHue .
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