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Mporpammy avcumnnuHbl paspaboTtan(a)(n) Hay4HbI COTPYLAHUK, K.H. (aoueHT) Mekosa I.A. Otaen
XUMUN SNEMEHTOOPraHNYEeCKMX COeANHEHUI XNMNYeCcKnii MHCTUTYT M. A.M. bytneposa ,
Gulnara.Khlopushina@kpfu.ru ; CobaHoe AnekcaHop AHTOHOBUY

1. Uenn ocBOEHNS AUCLUMINHBI

Oby4eHne CTyIeHTOB PU3NYECKMM METO4AM YCTAHOBNEHUSI CTPOEHWUS, CTPYKTYPbl U peakLMOHHOW
CMOCOBHOCTN OPraHNYecKmX CoeanHEHNIA,

2. MecTO AMCUMUNNUHBI B CTPYKTYype OCHOBHOM 06pa3oBaTtefibHOM NPOrpammbl BbICLLETO
npocpeccuoHanbLHOro o6pasoBaHus

HaHHas yyebHas aucuunnnHa BkntodeHa B pasgen " 51.B.00.12 AncumnnmHbl (Mogynn)" OCHOBHOM
obpaszoBartenbHoit nporpamMmbl 04.05.01 dyHaamMeHTanbHas 1 NpuknagHas XMMusi 1 OTHOCUTCS K
obsi3aTtenbHbiM gucumnnnHam. OcBavBaeTcs Ha 4 Kypce, 8 cemecTp.

dvcumnnnHa oTHOCUTCS K BapraTMBHOM YacTy 6noka aucumnnui b1.

dusmnyeckne MeTobl UCCNefoBaHUS SBNAOTCH OCHOBHbBIM MHCTPYMEHTOM B pyKax XMMuka,
NO3BONAOLWMM NONY4YNTb NHGOPMALINIO O CTPOEHUN BELLECTBA U NPOTEKAOLWMNX XUMUYECKUX
npoueccax. QucuunnnHa npenonaéTtcs Ha 3aBepliarlmx cTanmsax obydyeHuns, Koraa noayyeHs
OCHOBHble 3HaHWA No pasaenam aHannTU4eCcKon, PU3NYECKor 1 OpraHNYecKom XmMMmm, MaTemaTunkm
N PU3NKN.

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

B pesynbTate 0CBOEHUS AMCLMNANHBI (DOPMUPYIOTCS CNeayoWwmne KOMNETEHUNN:

Lncpp komnereHuyu npuoﬁpepf:::agglaﬁgmaemnuuu
OK-7
(OBLLEKYNbTYPHbIE ;IOTOBHOCTbPO K camopasBsuTuio, camopeanusaunm,
KOMMETEHLIN) CMONb30BaHMIO TBOPYECKOro noteHumnana
OrlK-1 CNoCcobHOCTbIO BOCMPVHUMATL, pa3BuBaTh U NCMONb30BaThb
(npodpbeccrmoHanbHble TeopeTnyeckmne OCHOBbI TPAAULMOHHbBIX 1 HOBbIX pa3aesnos
KOMreTeHuun) XVIMUU NPU peLleHnn NnpodpeccuoHasnbHbiX 3aaad

OriK-2 BnageHnem HaBblkaM XMMNYECKOro aKCrnepmnmeHTa,

(npodhbeccmoHanbHble CUHTETMYECKMMUN N aHANMUTMYECKMMUN METO4AMM MONYYEeHUS 1
KOMMNEeTEeHUnK) nccnenoBaHnsa XMMMYECKNX BEWECTB U peakumni
OlK-3 CrnocobHOCTb NCMNONb30BaTb OCHOBHbIE 3aKOHbI
(npodbeccmoHanbHble €CTECTBEHHOHAYYHbIX AUCUMMINH B NPOMPECCUOHANbHOW
KOMneTeHuunm) nearenbHOCTU
OlK-6 6
(IPOOECCHOHANbHBIE BnageHnem HOpMaMI/I6TeXHI/IKVI €30MacHOCTU N yMeHNe
KOMMETEHLN) peann3oBaTtb MX B nabopaToOpHbIX M TEXHONOMMYECKNX YCNOBUAX
MK-3 BNageHneM CUCTEMON doyHOaMEeHTanbHbIX XUMUYECKUX NOHATUIA
(npodbeccmoHanbHble N METOLONOMMYECKMX aCNEKTOB XUMUK, hopMaMm n MetToaamm
KOMMeTeHuunn) Hay4YHOro NO3HaHMs

CMocoBHOCTbIO NpUobpeTaTb HOBblE 3HAHWUS C MUCMONb30BaAHNEM
MNK-5 COBPEMEHHbIX HAay4YHbIX METOO0B M BNajeHe MU Ha YPOBHE,
(npodhbeccmoHanbHble HeobX04MMOM ONS PeweHns 3anay, UMetoLwmnx
KOMMNEeTEeHUNI) €CTECTBEHHOHAY4YHOE COoLEePXaHNe 1 BO3HUKAKOWMNX NPK

BbIMONHEHNN NPOGECCUOHANBHBIX COYHKLINIA
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Pacwmndpposka
npuobpetaemon KOMNeTeHLUn
CMOCOOHOCTBIO MCMOJIb30BaTb OCHOBHbIE 3aKOHOMEPHOCTH
MNCK-1 XUMUYECKOW HaYyKn " E*JyH,El,aMeHTaﬂbele XUMN4YeCKune rnoHATnNA
B NpodheccrnoHanbHoOW oesaTenbHOCT B COOTBETCTBUM C
BbIOpaHHO cneunansaunen

BNafAeHNEM HaBblkaMy XMMUYECKOro 3KCNEepUMEHTa, OCHOBHbIMU
ACK-2 MeTofaMu Mony4eHs U NCCneoBaHs XMMU4ECKuX BElIeCTs,
NCMNONb3yeMbIMI B MPOECCHMOHANbHOW 0eATENbHOCTM B
COOTBETCTBUW C BbIOpPAHHOI cneunanvsauuner

Lncpp komneteHLUN

B pesynbtate 0CBOEHUS ONCUMMNUHBI CTYAEHT:
1. DONXeH 3HaThb:

OCHOBY 1 METOLO/IOrNI0 OCHOBHbIX PU3NYECKMX METOLOB UCCnenoBaHna 1opraHn4yeckunx
coeanHeHnn

2. IONXeH yMeTb:

NPUMEHSATb HA NPaKTMKE N3YYEHHbIE METOObI NCCNEA0BAHNS_
3. [ONXeH BnaneTb:

HaBblkaMun pPaboTbl Ha OBWENPUHSATBIX CNEeKTPanbHbIX Npubopax

4. CTpyKTypa u conepxaHve oUCLUNAUHBLI/ Moayns
Obwas TpyooemMKoCTb ANCLMMNANHBI COCTaBNSIeT 4 3a4eTHbIX(ble) eanHuu(bl) 144 yaca(os).
dopma NPOMEXYTOYHOrO KOHTPONS AUCLMMNANHBI 3a4eT B 8 cemecTpe.

CyMmMapHo no oncumnanHe MOXHO nony4ntb 100 6annos, n3 HUX Tekywas paboTa oueHunaetcs B 50
6anno., ntorosas popma KoHTpons - B 50 6annos. MMHMManbHoe KONMYECTBO ANS AOMyCcKa K 3a4eTy
28 6annos.

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

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

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

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

4.1 CTpyKTypa u cogepxaHue ayauTopHon paboTbl N0 AucuUnIMHe/ MOyNIo
TeMaTnyeckuii NnaH GUCLUNNHbLI/MOAYNS

Buabl 1 yacbl
Pasgen ayauTopHOM paborThbl,
MX TPYA0EMKOCTb
I e oo Tecyuse Gopu
n el(I_'.MMI'Ipal(wmecmeJ1a60parop|-||:|e
3aHATUSA paboTtbl
Tema 1.
CnekTpodhoTOoMeTpUS.
O6wue ycnosus
POTOMETPMYECKOTO
1 onpenenexHns BelwecTs. 8 1 0 o 0 Konnoksuym
" |3aKOHbI NOrNowWeHNs
ceeta. OnTuyeckune
CBOWCTBA OKpaLWeHHbIX
coeguHeHnn B
pacTBopax
PeructpaumnoHHbIin HoMep DAEKTPOHHEH
CrtpaHvua 4 us 17. il V_H___;:EEEPCHTET

Al 1 CEMALMOHHD AHATVTAHECOAR CATTEMA K
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Buabl 1 yacbl
ayauTopHOM paboThbl,
Henens MX TPy A0EMKOCTb Tekywume copmbl

cemecTpa (B yacax) KOHTpons
MpakTnyecknellaboparopHbie

3aHATUSA pabotbi

Paspen
N AducunnnuHol/ CemecTp
Moayns

Nekuunn

Tema 2. MeToapl
2. |aHanmaa. Npnbopbl. 8 2 0 0
PaboTta Ha npnbope.

Tema 3. NocTtpoeHwne
KannbpoBOYHbIX
rpadovKoB. Ortuer
. 4
3 Onpenenexuve 8 3 0 0
KONnu4ecTBa BelecTsa B
cMecu.

Tema 4.
YnbTpagumonertosas
CrekTpockonus.
MNMpupona nonoc B
Y®-cnekTpax, ux cBs3b
4. |cO CTPOEHNEM MOSEKYI. 8 4 0 2 0
CnekTpanbHble
XapakTepucTuKn
OCHOBHbIX KNaccoB
opraHnyeckmx
coeauHeHNN.

Tema 5.
XapaktepucTunku
cnekTpanbHOW Nonochbl.
YcTponcteo

5. |cnekTpodpoTomeTpa. 8 5 0 0 4
KioBeTbl, BbIOOp
pacTteopuTens.
3HaKOMCTBO C
nprbopom.

Tema 6. [NpuroTtosneHuve
pacTBOpOB. 3anucb Otyer
6. cnekTpa. 8 6 0 0 4

4 Ortyer

Konnoksunym

Ortyer

Tema 7.
KonnyectBeHHbIe
7. |nccnenoBaHUs C 8 7 0 0 4
MOMOLLbO
Y®-cnekTpockonuu.

Tema 8. SnepHbiit
MarHMTHbIA pe30HaHC.
Teopus meToaa, Konnoksunym
8. annaparypa u 8 8 0 2 0
NpPUroToBNEHNe
06pasLos..

Ortyer

KETPOHHBH
B_EPCHTET
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Buabl 1 yacbl
ayauTopHOM paboThbl,
Henens MX TPy A0EMKOCTb Tekywume copmbl
cemecTpa (B yacax) KOHTpons
MpakTnyecknellaboparopHbie

3aHATUSA pabotbi

Paspen
N AducunnnuHol/ CemecTp
Moayns

Nekuunn

Tema 9. likana
XUMNYECKNX COBUTOB.
CnunH-cnnHoBoe
B3aMMOOENCTBME.
B3anmoneincTteune
g, [TPOTOHOB C ApyrvMu 8 9 0 0 4 Pedpepar
anpamu. CnuHoBble
cuctembl. [Nonasnenmne
CMWH-CNUHOBOrO
B3aMMOOENCTBUSL.
CnekTpockonus Ha
anpax TH wn 31P.

Tema 10. 3HaKOMCTBO C
nporpammamm
0bpaboTku
CNeKTPanbHbIX AaHHbIX.

Tema 11.
Mpurotoenexve
obpasua. MonyyeHne
cnektpa AMP 31P B
"|9aNEeKTPOHHOM BUAE.
ObpaboTka
CneKkTpanbHbIX SaHHbIX
Ha MNSBM.

Tema 12.
[MpurotoBneHne
obpasua. MonyyeHne
12.|cnekTpa NMP B 8 12 0 0 4
3NEKTPOHHOM BMAE.
ObpaboTka JaHHbIX Ha
NoBM.

Tema 13.
NHdopakpacHas
cnekTpockonus.
MexaHn3m
BO3HWKHOBEHMS
CMEKTPOB, TUMbI
13.|[konebaHuii, cocTaBHble 8 13 0 2
yacToTbl, 06epToHa,
XapakTepucTnyeckune
4acToThl.
XapaktepucTuka
WMHOopaKpacHon Nonochl
NOrnoLweHns.

10.

11 8 11 0 0 4 Otyer

Ortyer

0 YCTHbIN onpoc

KETPOHHBH
B_EPCHTET
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Paspen
AducunnnuHol/
Moayns

CemecTp

Henens
cemecTtpa

Bugbl n yachbl
ayauTopHOM paboThbl,
MX TPYAO0EMKOCTb
(B wacax)

Tekywime coopmbl
KOHTpOns

Nekuunn

MpakTnyeckue
3aHATUSA

NabopaTopHbie
paborbl

14.

Tema 14. lNpumeHeHne
N BO3MOXHOCTHU
NK-cnekTpockonuu.
KayecTBeHHbIN 1
KONNYECTBEHHbIN
aHanua (Metoqbl
pacuyeTa B
KONMM4EeCTBEHHOM
aHanuae). Cnocobbl
NPUroTOBNEHNS
06pasLos..

14

Pedpepar

15.

Tema 15.
MpyHUMNUanbHbie
CXeMbl MpMHOpPOB.
3HaKoMCTBO C
nprbopom.
CneumvanbHble MeToabl
nccnenoBaHus:
MHIBO, npuctasku

andpgoysHoro
OTpaxeHus.

15

Pethepar

16.

Tema 16. 3HaKoMCTBO C
nporpamMmmamu
06paboTku
CreKkTpanbHbIX OAHHbIX.

16

17

Tema 17. Cbemka
crnekTpa BelecTsa u
yCTaHOBMEHNE

‘[cTpoOeHns No JaHHbIM

crnekTpa u
MONeKynapHom mMacce.

17

Ortyer

18.

Tema 18. Onpepnenexve
SHTanNbMMn
obpasoBaHuns
BOOOPOLHOW CBA3M B
accouwnare dgpeHon ?
doocopunbHoe
coefviHeHune

18

Ortyer

Tema . NTorosas
doopma KOHTpons

3aveTt

NTtoro

56

4.2 CopepxaHue oUCLUNMUHbI

Tema 1. CnekTpodpoTomeTpusi. O6uLme ycnosusi oOTOMETPUUECKOro onpeneneHust BeLLecTs.
3akoHbl nornow,eHus ceeta. ONTMYeckme CBOMCTBa OKpaLLeHHbIX COeaUHEHUI B pacTBopax

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

O6wme ycnoBusi oOTOMETPUYECKOr0 ONpeLeneHns BewWwecTs. 3akoHbl NMOrNOWeEHUs CBeTa.
OnTuyeckre CBOMCTBA OKpaLIEHHbIX COeAUHEHWIA B pacTBopax

Tema 2. MeTonbl aHanu3a. Mpubopbl. Pabota Ha npubope.

PernctpaumoHHbIn Homep
Crtpanvua 7 us 17.
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naboparopHasi pabora (4 yaca(oB)):

3HakoMmcTBo ¢ npubopom (Specol, PIOK-56M), 3HAKOMCTBO C YCTPONCTBOM U HASHAYEHMEM
NpUCTaBokK, NPOobHbIE CHEMKM CNEKTPA.

Tema 3. MocTpoeHue KanubpoBouUHbIX rpacdoukoB. OnpeaeneHne KoNMYecTBa BelLL,ecTBa B
cMecw.

naboparopHas pabora (4 4aca(oB)):

Cbémka cekTpa BelecTsa (Hanpumep cannuuunoBoro anbaernaa), NpPUroToBleHne cepmm pacTBopoB
Pa3/IMYHON KOHLUEHTpaLmMmK, CbEMKA CNEKTPOB 1 MOCTPOEHNE KannbpoBOYHON 3aBUCMMOCTH
(3Ha4YeHMe oNTNYECKOM MNNOTHOCTU B MakCHMMyMe MOrNOWEHNS OT KOHLEHTpauumK), onpeneneHne
KOHUEHTpauum pacsopa BewecTsa (CanmumnoBoro anbaernna), BblAaHHoOro npenonasaTenem.

Tewma 4. YnbtpadomoneroBas cnektpockonus. NMpupoaa nonoc B Y®-cnekTpax, UX CBsi3b CO
cTpoeHueM Monekyn. CnekTpanbHblie XapakTepMCTUKN OCHOBHbIX K/TaCCOB OpraHu4yeckux
coenvHeHun.

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

Mpupona nonoc B Y®P-cnekTpax, Ux cBA3b CO CTPOeHMeM Monekyn. CnekTpanbHble XapakTepucTukm
OCHOBHbIX KNacCOB OpraHN4Yeckmx coeiMHEHNIA.

Tema 5. XapakTepucTuku cnekrpanbHOW nonockbl. YCTPoUcTBO cnekrpodoTtomerpa. KioBeThl,
BblIOOp pacTBOpUTENS. 3HAKOMCTBO C MPUGOPOM.

naboparopHas pabora (4 4aca(oB)):

O3HaKOMUTbCS C YCTPOWCTBOM 1 NpUHLUMNOM paboTbl YP-cnektpometpa Cnektpodhotometp UV
3600 (LLnman3y), Lambda 35 (MepknH3nbmep). 3yyeHne nporpammbl, ynpasnaiowein 3anncbio
cnekTpa n 06paboTKo.

Tewma 6. NpurotoBneHne pacTsopoB. 3anucb cnekTpa.
naboparopHas pabora (4 yaca(oB)):

MpuroToBMTHL PacTBOP, 3anucatb CnekTp BewecTsa, OnpeaennTb MakCMMyMbl NOMOC MOMOWEHMS,
06bsACHWUTBL NpoucxoxaeHve. Caenatb HAANUCK Ha CNEKTpe, NnepeHecTn peaynbTatel B Word,
onucaTb CnekTp.

Tema 7. KonuyecTtBeHHble uccnenoBaHns € NOMOLLbIO Y D-CreKTpoCKOonuu.
naboparopHasi pabora (4 4aca(oB)):

MpuroToBUTHL pacTBOpPLI BeWecTB (N0 ykasaHUio npenoaasarens). 3anucarb CNekTpbl, onpeaennTb
MakCUMyMbl NONOC nornoweHuns. NpoBecTn KMHeTUYECKNe nccnenoBaHns - 3aannucatb N3MeHeHne
OMTNYECKOWN MNOTHOCTM NONOCHI NOrNOWEeHNst BO BpeMeHn npu aobasneHun BToporo Bewectea. C
NOMOLLbIO Nporpammbl Exel paccuntartb KOHCTAHTY CKOPOCTU peakuni.

Tema 8. flaepHbIn MarHUTHbIX pe30oHaHC. Teopusa meToaa, annapartypa v NPpUroTossieHne
obpa3LoB.

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

TeopeTtuyeckme ocHoBbl MeToaa AMP, NnponcxoxaeHne cnekTpa, MeToamk HabnoeHus, TUMbl
npnbopoB. SKkpaHMpoBaHmne. Xummndeckuin casur. Obnact XMMMYeCKnX COBUIOB MPOTOHOB B
3aBUCKMJICTU OT OKPYXEHUS.

Tema 9. LLIkana xuMmuyeckunx casuros. CnuH-cnuHoBoe B3aumoaencreme. Bsaumonencreme
NPOTOHOB C ApyruMu ssgpamvu. CnmHoBeble cuctemsbl. [opasneHne CNNH-CIMHOBOIO
B3aumogencrteusi. Cnekrtpockonusi Ha sgpax 1H n 31P.

naboparopHas pabora (4 4aca(oB)):

CnunH-cnnHoBoe B3anMoencTeme. Baanmonencteme npoToHoB ¢ apyrumn sapamn. CrnvHoBble
cuctembl. [NogasneHne CnmMH-CNMHOBOro B3anMomencTems. Cnektpockonus Ha aapax 1H n 31P.
Tema 10. 3HaKOMCTBO C NporpamMmmamMu o6paboTKu crnekTpasbHbIX OAHHbIX.

naboparopHas pabora (4 4aca(oB)):

OTt4eT 0 paboTe No ocBOeHNO NporpammHoro komnnekca MestReNova, onpeneneHne n pacyér
napameTpoB crnekTpa.

Tema 11. MNpurotosneHne obpasua. NMonyuyeHune cnektpa AMP 31P B aneKTpOHHOM BUAe.
O6paboTtka cnekTpanbHbIX AaHHbIX Ha M3BM.
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naboparopHasi pabora (4 yaca(oB)):

MpuroToBMTH pacTBop 0bpa3sua HeobxoanMot KOHUEHTpauun ans permctpaunn SAMP cnektpa
<sup>31</sup>P, peructpauns cnekTpa, ero pacwmdgposka ¢ NOMOLLbIO MPOorpamMMbl, NeEPeBoq,
cnektpa B Word, ero onucaHuve.

Tema 12. MpurotoBneHue obpasua. NMonyyeHmne cnektpa MMP B aneKTPOHHOM BuAe.
O6paboTtka paHHbIX Ha M3BM.

naboparopHas pabora (4 4aca(oB)):

MpurotoBMTb cnekTp obpasua. Mony4ntb CNekTp B 3NEKTPOHHOM BUAE, MPOM3BECTN 06paboTKy
LaHHbIX, pacwngposartb crnekTp, npesectn B Word, caoenatb onvcaHue.

Tema 13. UHdppakpacHas cnekTpockonus. MexaHNn3mM BO3HUKHOBEHUS CNEKTPOB, TUMbI
Koneb6aHuin, cocTaBHble YacTOTbl, 00€PTOHA, XapaKkTepucTuyeckmue 4actorbl. Xapakrepuctuka
MHdppaKkpacHOU NONOCHI MNOrNOLLLEeHNS.

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

NHoppakpacHasa cnekTpockonus. MexaHn3M BO3HUKHOBEHMWS CNEKTPOB, TUMbl konebaHui,
COCTaBHbIE YaCTOThl, 06EPTOHA, XapPakTEPUCTUYECKME YACTOTbl. AKTUBHbIE N HEAKTUBHbIE
konebaHus. Tunbl Nnpnbopos (0aHO-, AByxNyyeBble Npnbopbl, K-Dypbe cnekTpockonus).
XapakTepuctvka nHappakpacHoi nonockl nornoweHuns. ObpaboTka CnekTpos.

Tema 14. NpumeHeHue n Bo3MmoxHocT UK-cnektpockonuu. KayecTBeHHbIN U
KO/NIMYECTBEHHbIN aHann3 (MeToabl pacyeta B KONMYeCTBEHHOM aHanuse). Cnocobbl
NpUroToBneHnsa o6pasL,oB.

naboparopHas pabora (4 4aca(oB)):

ObnacTn NpMMeHeHUs MHPPaKPACHOWM CNEKTPOCKONUA. Ka4eCTBEHHbI U KONTMYECTBEHHbIV aHaNmn3.
MeToamnkm CbEMKM CNEKTPOB, NPUroTOBNEHNe 06pa3LoB. [loarotoeka pedepara no Teme
"Xapaktepuctmyeckmne 4acTtoTbl B KonebaTenbHbIX CNEKTPpax OpraHn4yecknx n
9/IEMEHTOOPraHNYECKNX COEAUHEHMN " (B COOTBETCTBUMN C KNACCOM COEAMHEHUI - KaXO0MY
obyyaemomy)

Tema 15. MpuHUMNUanbHbie cxeMbl NPUO6OPOB. 3HAKOMCTBO ¢ Npubopom. CneunanbHblie
metoabl uccneposaHusa: MHMNBO, npucraeku oudpcpy3Horo orpaxeHus.

naboparopHas pabora (4 yaca(oB)):

3HakomcTBo ¢ UIK-Pypbe cnekTpomeTpom IRPrestige-21. 3HakoMCTBO € Ha3HavyeHMeM 1 paboToi
npuctasok MHIMNBO n anddysHoro otpaxeHus.

Tema 16. 3HaKkoMCTBO C nporpaMMmamMu o6paboTku cnekTpasnbHbIX AaHHbIX.
naboparopHasi pabora (4 4aca(oB)):
OcBoeHmne nporpamMmbl 06paboTkm cnekTpanbHbiX AaHHbIX IRsolution.

Tema 17. Cbremka CreKkTpa eBewiecrtea y yCTaHOBJ/IeHUe CTpoeHUs No OaHHbIM CreKTpa u
MOﬂeKyﬂilpHOVI Macce.

naboparopHas pabora (4 4aca(oB)):
3anucartb CnekTp BewecTsa, onpeaenitb napameTpbl nonoc, nepesectn cnektp B Word, caenatb
OTHeceHue nonoc. Vimes 3HauyeHne MonekynspHoOn Macchbl yCTAaHOBUTb CTPOEHWE BELLECTBA.

Tema 18. OnpeneneHue aHTanbnNuu o6pasoBaHUsl BOAOPOAHOWN CBA3U B accouumare cpeHon ?
doccopunbHoe coeanHeHne

naboparopHasi pabora (4 4aca(oB)):

MpuroToBUTL PacTBOPbI AUMETUNGOCMTA (MM APYroro 3aNeKTPOHOLOHOPA) U heHona. 3anucatb
CNeKTPbl UCXOLHbIX PACTBOPOB 1 PacTBOpPa CMECU COeanHeHWIA. o BeNnYMHe caBmra nonoch
BaNeHTHbIX KonebaHnil rnApOKCUIBHOM rpynnbl doeHona OLEHUTL BENMYUHY SHTaNbMNMM BOLOPOAHOM
CBA3N.

4.3 CTpyKTypa 1 copepXxaHume caMOCTOSATe/IbHOM paboTbl AUCLMMIUHBI (MOLYNSA)
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Paspen
AucumnnnHbl

CemecTp

Hepnens
cemecTpa

Buabi
caMoCTOsITe/IbHOM
paboTbl
CTYAEHTOB

TPYyBOEeMKOCTb|
(B yacax)

dDopMbl KOHTPONSA
CaMOCTOATENIbHOMN
pabortbl

Tema 1.
CnekTpodpoTomeTpus.
O6wwe ycnosus
poTOMETPMYECKOTrO
onpeneneHns BewecTs.
" |3aKoHbI NOrnoweHns
ceeta. OnTuyeckue
CBOWCTBA OKPaLWEHHbIX
COeNHEHN B
pacTBopax

noAroToBka K
KONOKBNYMY

KONnokenym

Tema 2. MeToapl
. |aHanmaa. Mpnbopbi.
PaboTta Ha npubope.

MOAroToBKa K
oTyeTy

oT4yet

Tema 3. lNocTpoeHue
KannbpoBOUHbIX
rpadonkos.

" |Onpenenexnune
KOnMyecTBa BewecTsa B
cMmecu.

MOAroToBKa K
oTyeTy

oT4yeT

Tema 4.
YnbTpadouonerosas
crnekTpockonums.
lMpupona nonoc B
Y®-cnekTpax, ux cBs3b
. |cO CTpoeHmeM Monekyn.
CnekTpanbHble
XapakTepucTuKn
OCHOBHbIX Knaccos
opraHnyeckumx
COEOVNHEHNA.

noaroToBka K
KONNOKBUYMY

KONNOKBUYM

Tema 5.
XapakTepucTunku
cnekTpanbHOW Nonochbl.
YcTponcTeo

. [cnekTpogpoTomeTpa.
KioeThbl, BoiboOp
pacTBopuTens.
3HaKOMCTBO C
npnbopom.

MOAroToBKa K
oTyeTy

oT4yeT

Tema 6. NpurotoeneHune
pacTBOPOB. 3anncb
" [cnekTpa.

MOAroToBKa K
oTyeTy

oT4yet

Tema 7.
KonnyecTtBeHHble

. [nccnepoBaHusa ¢
NOMOLLbIO
Y®-CcnekTpocKonuu.

MOAroToBKa K
oTyeTy

oT4yeT
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Buabl
N Paspen Cemectp Hepens | camocTosiTensHon [TpyAo0eMKOCTb ;%%%::):?:;Ezg;
AducumnnuHbl cemecTpa paborthbl (B yacax) pa6oTb
CTYyAOEeHTOB
Tema 8. AnepHbiin
MarHUTHbIA pPe30HaHC.
Teopus meTona, noaroToska K
8. annapaTtypa u 8 8 KONNOKBUYMY 4 KONOKBIYM
NpPUroToBNeHNe
06pasLo..
Tema 9. Wkana
XMIMUYECKMX CABUMOB.
CnuH-cnnHoBoe
B3auMoOencTeume.
Baanmopeincteune
NPOTOHOB C APYrMMK noaroToBka K
9. agpamu. CnnHoBbIe 8 9 pedbeparty 4 pecepar
cuctembl. lNopgaBneHne
CMWH-CMNHOBOIO
B3aMMOOeNCTBuS.
CnekTpockonus Ha
anpax 1H n 31P.
Buayannsauus,
3HaKoMCTBO C obpaboTka u
NporpamMmHbIM onpeneneHne
KOMMNEKCOM cnekTpanbHbIX
Igg?p;%Mi:amKOMCTBO c MestReNova, napameTpos
10. 8 10 |npenHasHa4yeHHbIM 4 (xuMuyeckue
06paboTkm ans casurn, KCCB) ¢
CheKTpanbHbIX AaHHbIX. ’
BM3yanusaumm un NMOMOLLbIO
06paboTku NPOrpamMHOro
CNeKTpo Komnnekca
MestReNova
Tema 11.
[MpuroTtoenexve
obpasua. MonyyeHne
11 [cnexTpa AMP 31P B 8 11 [noAroToska K 4 oTyeT
SNEeKTPOHHOM BUAE. oTyeTy
ObpaboTka
CneKTpanbHbIX AaHHbIX
Ha MOBM.
Tema 12.
Mpurotosnexue
obpasua. MNMonyyeHne
12.|cnekTpa NMMP B 8 12 g?fGFSJOBKa 5 4 oT4yer
9NEeKTPOHHOM BUE.
ObpaboTka faHHbIX Ha
MoBM.
PerncrpaumnoHHblii HoMep OBAEKTPOHHEH
Bl VHUBEPCHTET
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Paspen
AucumnnnHbl

CemecTp

Hepnens
cemecTpa

Buabi
caMoCTOsITe/IbHOM
paboTbl
CTYAEHTOB

TPYyBOEeMKOCTb|
(B yacax)

dDopMbl KOHTPONSA
CaMOCTOATENIbHOMN
pabortbl

13.

Tema 13.
NHdopakpacHas
CNeKTPOCKonus.
MexaHn3m
BO3HWKHOBEHUSA
CNEeKTPOB, TUMbI
konebaHuii, CocTaBHble
yacToTbl, 06epToHa,
XapakTepucTnyeckmne
4acTOoThl.
XapaktepucTmka
NHGOpakpacHo Nonochl
MOrNOWEeHNS.

13

NoAaroToska K
YCTHOMY Onpocy

YCTHbI ONpocC

14.

Tema 14. lNpumeHeHne
N BO3MOXHOCTM
VK-cnekTpockonuu.
KayecTBeHHbIN U1
KONMYECTBEHHbIN
aHanus (MeTonbl
pacyeta B
KONMYECTBEHHOM
aHanunse). Cnocobbl
NPUroTOBNEHNS
06pasLos..

14

MOAroTOBKA K
pedoepaty

pegoepar

15.

Tema 15.
MpuHUMNWanbHble
CXeMbl NpMbOpPOB.
3HaKoMCTBO C
nprbopom.
CneuwnanbHble MeToAbl
nccnenoBaHUs:
MHTBO, npucrasku

Andodoy3Horo
OTpaxeHus.

15

MOAroTOBKa K
pecpepary

pedepar

16.

Tema 16. 3HakoOMCTBO C
nporpamMmamm
06paboTku
cneKkTpanbHbIX AaHHbIX.

16

3HaKOMCTBO C
NPOrpamMMHbIM
KOMMNEKCOM

Peak Explorer,
npeLHa3Ha4YeHHbI
ons 06paboTkm
VK-cnekTpos

Busyannzaums,
obpaboTka n
onpepenexHune
CnekTpanbHbIX
napameTpoB C
NMOMOLLbIO
NpPOrpammMHOro
komnnekca Peak
Explorer.

17

Tema 17. Cbemka
crnekTpa BewecTsa u
yCTaHOBNEHME

‘[cTpoeHnsa No AaHHbIM

cnekTpa u

MONEeKynapHOu Macce.

17

MOAroToBKa K
oTyeTy

oT4yeT

PernctpaumoHHbIn Homep
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Buabi
N Paspen Cemect Hepens | camoctositenbHon [TpynoemMKOCTb ;%%%::):?:;Ezg;
AducumnnnumHbl pcemecrpa paboTbl (B yacax) 260TbI
CTYyAOEeHTOB P
Tema 18. Onpepnenexve
SHTanbNuun
0bpasoBaHuns
- noaroToBska K
18.|B0OOPOLAHON CBA3N B 8 18 o(T)fe? oBKa 7 ortyert
accouwnare dpeHon ? y
dpocpopunbHoe
coeanHeHune
NToro 80

5. O6bpasoBarenbHble TEXHONOIMU, BK/IOYAA MHTEPaKTUBHbIE hOpPMbl 06yUYeHUs

PeanbHasi paboTa C BELECTBOM Ha CrekTpasbHbIX Nprbopax, NCNoNb3yeMbIX B XMMUYECKMX
nabopatopux. ObpaboTka pe3ynbTaToB aKcnepumeHTa Ha N3OBM ¢ npuMeHeHneM crnieumnanbHbiX
nporpamm.

Bonpochbl k nogrotoeke no metony VIK-cnektpockonuu (12 yacos):
1.®Pun3unyeckasa ocHosa Mmetogos NK-cnekTpockonum

2YCTPOMCTBO 1 NpUHUMIN OenCcTBUS Knaccuydeckmx VIK-cnektpomeTpos
3.Yctponcteo My npuHumn gencteng VK-dypbe cnekTpoMeTpos.

4. BoamoxHocTtn mtoga VIK-cnektpockonun B UCCnefoBaHUMN BEWECTB.
5.KonnyectseHHoe ncnonb3osaHne Metona

6.Metog MHIMNBO. YcTponcTso 1 NnpuHUMN OENCTBUS NPUCTABOK.

7. Meponmka ongoapy3Horo otTpaxeHus. Pabota npuctaBok.
8.MeToapbl NpuroToBneHns 06pasLoB AN CNekTpanbHbIX UCCNEeLOBAHWIA.
9.Cbémka CnekTpoB B XUOKOCTHbIX KIOBETAX.

10.MeToaunkn 06paboTky pe3ynbTaTos.

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

Tema 1. CnektpocpotomeTpusi. O6uLme ycnoBust ooTOMETPUUECKOTO ONpenesieHUs BELLLECTB.
3aKkoHbl nornow,eHusi ceeta. ONTUYecKMe CBOMCTBa OKpaLleHHbIX COeAUHEeHUN B pacTBopax
KONNOKBUYM , NPMMEPHbIE BOMPOCHI:

XpOMOMhOopHbIE 1 ayKCOXPOMHbIE rPYNNMPOBKM B COCTaBe coeanHeHns. Bo3MOXHOCTb onpeaeneHns
KOHLIEHTpauun BeLeCTBa No ero cnekTpy nornoweHns. Mpmeectn npumMepbl 6aTOXPOMHOrO 1
FMNCOXPOMHOro casura. Mpubopsbl, NpMHUMM paboTbl, HA3HaYeHe U BO3MOXHOCTU. KnHeTuyeckme
N3MepPEHNS.

Tema 2. MeTonbl aHanu3a. Mpubopbl. Pabota Ha npubope.

OT4YeT , NPUMEpPHbIE BOMPOCHI:

3HakomcTBO ¢ npubopamn. dotokonopumeTpbl Tuna PIK, Spekol. Mopsaaook paboTbi.
BcnomoratenbHble npuctaBkn. Beibop cBeTopunbTpoB. CHATb NPOOHbIA CNekTp.

Tema 3. NMocTpoeHue KannbpoBoYHbIX rpachmkoB. OnpeneneHne KoNUYeCcTBa BeLLL,ecTBa B
cMecu.

OTYeT , NPUMEpPHbIE BOMPOCHI:

3apaHune: CHATb CNeKTp BewecTsa (HanpuMep canuuunoBbliil anbaerng), onpeaenntb MakCMmym
nonocol nornowexHns. Onpenenntb 3HA4EHNS ONTUYECKON NNOTHOCTM B MAakCMMyMe MOrNoWeHNs ans
6 pasnnyHbIX KOHLUEeHTpauumi. MNocTpontsb kKanmbpoBoyHbIi rpadomk. Onpenenntb KOHLEHTPALUIO
BELlecTBa B pacTBope, NpeacTaBNeHHOM npenoaaearteneM. Hanncatb oT4é€T 0 NnpoaenaHHol pabore.

PernctpaunoHHbIn HoMep 5AE
CrtpaHnua 13 n3 17. 111 VHI:I
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Tema 4. YnbtpachmuoneroBas cnektpockonus. Npupona nonoc B Y d-cnekrpax, UX CBA3b CO
CTpoeHueM Monekyn. CnekTpanbHble XapakTepPMUCTUKN OCHOBHbIX K/TaCCOB OpraHU4yeckux
coeguHeHUNn.

KONNOKBUYM , NMPpUMEPHbIE BOMPOCHI:

LLikana anekTpoMarHMTHbIX ASIMH BONH. CNekTpoCKoNus B yNnbTpagouoneToBOi 1 BUAMMO obnacTu.
Mpupona nosiBneHust nonockl B cnekTpe. CnekTpanbHble XapakTePUCTUKN OCHOBHbIX KAcCOB
OpraHNYecKnx U aNeMeHTOOPraHNYeCKNX CoeanHeHNn. 3aBUCUMOCTb NapamMeTpoB YP-crnekTpa
BELLECTBA OT ero CTPOeHUs 1 BblbpaHHOro pacteopuTens. KayecTBeHHbIE 1 KONMYECTBEHHbIE
nccnenoBaHus.

Tema 5. XapakTepucTuku cnekrpanbHOW nonochbl. YCTPOUCTBO cnekTrpodooTtomerpa. KioBeThl,
BblGOp pacTBOpUTENnsi. 3HaKOMCTBO C NPUGOPOM.

OTYET , MPUMEPHbIE BOMPOCHI:

O3HaKoOMUTbCS C YCTPOMCTBOM 1 NpUHLMNOM paboTbl YP-cnektpomeTpa CnektpodgotomeTp UV 3600
(lWnmapnsy), Lambda 35 ([NepknH3Onbmep). N3yyeHne nporpammbl, ynpasnsowern 3anncbio cnektpa u
obpaboTkoii. NpepocTaBneHme NpoTokona paboTbl Ha CNEKTPOMETPE.

Tema 6. MNMpurotoBneHne pacTBopoB. 3anUCb crnekTpa.
OT4YeT , MPUMEPHbIE BONPOCHI:

MpnroToBUTL PacTBop, 3anuncaTb CNeKTp BelwecTsa, NpoBecTn ero o6paboTky. MepeHecTu
pesynbratbl B Word, onucatb cnekTp. MpenocrasneHne npotokona paboTbl ¢ YMD-CNeKTpoOMETPOM.

Tema 7. KonuuectBeHHble UccnenoBaHusi C NOMOLLLbIO Y D-CnekKTpoCKOonuu.
oTYeT , NPUMEPHbIE BONPOCHI:

MpuroToBUTHL pacTBOpPbI BeWeCcTB (N0 ykasaHWio npenoaasartens). 3anmcarb CNekTp, OnpenennTb
MakCuMyM nornoweHns. 3anmcaTtb U3MEHEHUE ONTUYECKOM MNOTHOCTU NOMOCHI MNOrNOWEHNS BO
BpeMeHu npu gobasneHun BToporo Bewectea. C nomoulbio nporpamMmel Exel paccumTatb KOHCTaHTY
ckopocTu. NpepocTtaBneHme npoTokona paboThbl.

Tema 8. SipepHbIN MarHUTHbLIN pe3oHaHc. Teopusi MeToaa, annapartypa u NpUroToeBnieHne
obpasuos.

KONMOKBUYM , NPUMEPHbIE BONPOCHI:
Teopusa metona AMP. MeToamku HabnoaeHns, Tunbl NpMboOpPoB. SKpaHNpoBaHME XMMUYECKUIA COBUT

Tema 9. LLikana xumunuyeckux caosuros. CnuH-cnMHoBoe B3anmoaencreue. Bsaumonoencreme
NMPOTOHOB C ApyruMu ssigpamn. CnuHoBeble cuctemsbl. lopasneHne CNMH-CIMHOBOIO
B3aumogencreus. Cnektpockonus Ha sgpax 1H n 31P.

pegoepart , NpPUMepHbIE TEMbI:

MoHatne o KCCB Tunbl cnvHoBbix cuctem 3HaveHne KCCB ong oanHakoBbIX 1 pasfinyHbIX
MarHUTHO-aKTUBHbIX saep MapameTpbl cnekTpos, obpabdoTka.

Tema 10. 3HaKkoMCTBO C nporpaMMmamMu 06paboTKu cnekTpasnbHbIX AaHHbIX.

Busyanuzaums, obpaboTka n onpeneneHne cnekTpanbHbix napamMetpos (xummnyeckme capurn, KCCB)
C nomoLbto nporpammHoro komnnekca MestReNova , npumepHbie BOMpoChI:

OT4eT 0 paboTte No 0CBOEHMIO NporpamMMHoro komnnekca MestReNova

Tema 11. MpurotoBneHne obpasua. MonyyeHmne cnektpa AMP 31P B aneKTpOHHOM BUuae.
O6paboTtka cnekTpanbHbIX AaHHbIX Ha MOBM.

OTHEeT , NPUMEPHbIE BOMPOCHI:

MpenocTtaBneHne NpoTokona paboTbl Mo noaroToBke obpasua ans permctpauum SAMP cnekTpa
<sup>31</sup>P, peructpaunn crnektpa v ero pacwumgposke.

Tema 12. MpurotosneHue obpasua. NMonyyeHune cnektpa NMMP B 3neKTPOHHOM BUAe.
O6paboTtka paHHbIX Ha M3BM.

OTYeT , NPUMEpPHbIe BOMPOCHI:

MpepocTaBneHve NpoTokona paboTbl No noarotoske obpasua ansa peructpauum NMP cnekTpa,
perncTpauumn cnekTpa u ero paclmgposke.

Tema 13. UHdppakpacHaa cnekTpockonusi. MexaHu3Mm BO3HMKHOBEHUSA CMEKTPOB, TUMbI
KonebaHun, cocTaBHble YacTOTbl, 06€PTOHA, XapakTepucTMyeckme 4actoTbl. XapakTepuctuka
MHcppakpacHOM NONOChl NOrNOLLLEeHUS.
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YCTHbIA ONPOC , NPMMEPHbIe BOMPOCHI:

Bonpocbl ansi yctHoro onpoca: VMiHgppakpacHas cnektpockonusi. MexaHn3M BO3HUKHOBEHWS
CNeKTPOB, TUMbl KonebaHwnil, CoCTaBHble YAacTOThbl, 0OEPTOHA, XapaKTePUCTUYECKUE HACTOThl.
AKTUBHbIE 1 HeaKTUBHbIE konebaHus. Tunbl NpMOOPOB 1 METOAUKM 3aNUCKU CMEKTPOB.
XapakTtepucTmka nHpakpacHoh NonoChl NMOrNoWeHUS.

Tema 14. NpumeHeHue n Bo3MmoxHocT UK-cnektpockonuu. KayecTBeHHbIN U
KO/IMYeCTBEHHbIN aHanu3 (MeToabl pacyeTa B KONMYECTBEHHOM aHanu3e). Cnocobbl
nNpUroToBneHus o6pasuoB..

pedepart , NpUMEpPHbIE TEMbI:

MoarotoBka pedoepara no teme "XapakTeprucTnieckme HYacToTbl B KonebatenbHblX CnekTpax
OpraHNYyecknx N 31EMEHTOOPraHNYECKNX COeaNHEHMI " (B COOTBETCTBUN C KNACCOM COEOVUHEHUN -
Kaxx oMy oby4aemomy)

Tema 15. MpuHUMNUanbHbie cxeMbl NPUO6OPOB. 3HAKOMCTBO ¢ Npubopom. CneunanbHblie
metoabl uccneposaHusa: MHMNBO, npucraeku oudgpcpy3sHoro orpaxeHus.

pedoepart , NpUMEpPHbIE TEMbI:
MoaroTtoBka pedpepata no teme "Ocobble cnyvan 1 MeToabl pernctpauunn cnektpos MK "
Tema 16. 3HaKOMCTBO C nporpamMmmamMu o6paboTKu crnekTpasnbHbIX AaHHbIX.

Buasyanuzaums, obpaboTka u onpeneneHme cnekTpanbHbIX NapaMeTpoB C MOMOLLbIO MPOrPaMMHOro
komnnekca Peak Explorer. , npyMepHble BONPOCHI:

OTt4eT 0 paboTe No 0OCBOEHMIO NporpamMmHoro komnnekca IRsolution

Tema 17. CbeMKa cnekTpa BeLlecTBa U yCTaHOBJIEHUE CTPOEHUSA MO AaHHbIM CrekTpa u
MONeKynspHOM Macce.

OT4yeT , NPUMEpPHbIE BONPOCHI:

3anucatb CnekTp OBYX BELWECTB (B NNEHKE M CyCrneH3nn B Ba3enMHOBOM macne) lNpenoctasneHme

npotokona pabotbl ¢ MK-cnekTpoMeTpoM, paciundopoBka CTPOEHNS COeAMHEHUS MO ero
KonebaTtenbHOMy CrekTpy 1 MONSIPHOM Macce.

Tema 18. OnpepneneHue aHTanbnNUu o6pasoBaHUsl BOAOPOAHOWN CBSA3U B accoumare cpeHon ?
doccopunbHoe coeanHeHne

OT4eT , NPpUMEpPHbIE BOMPOCHI:

[MpurotoBmTb pacTeBoOpbl agumeTundocduta (Mnu 4pyroro anekKTpoHodoHopa) 1 oeHona. 3anucatb
CMEeKTPbl ICXOOHbIX PACTBOPOB U pacTBoOpa CMecu coeamHeHuin. o BenvynHe casura nonochl
BaNEHTHbIX KONebaHuii rmApOKCUNBHOW rpynnbl (OEHONA OLEHNTb BENNYMHY SHTaNbNM BOAOPOLAHOM
cea3u. NpenoctaBneHne npoTokona paboTbl N0 onpeaeneHnto SHTanbNMNHLIX NapamMeTpoB Hapsaay ¢
MPOTOKONOM UTOroBOW paboThbi.

Tema . UToroBasi oopma KOHTpOns

MpuMepHbIe BONPOCHI K 3a4eTy:

TeHKyLWMin KOHTPONb OCYLWECTBNSETCS NPU ONPOcax Ha CEMMHAPCKMX 3aHATUSIX, KOMJTOKBUYMaXx 1
BUAE MMCbMEHHbIX OTHETOB O NPOAENaHHOoN paboTe.

3avet cTaBuTCs nocne npencrtaBneHns BCex OTHETOB.

7.1. OcHOoBHas nuTteparypa:

1. Kaparaesa ®.X., Knodykos B.B. Cnektpockonus AMP B opraHuyeckon xumun. Hactb |. 2013. (Onsa
CTYOEHTOB W acnmpaHTOB XMMUYECKOro 1 buonormyeckoro dakynbtetos) MNoapobHocTu:
http://kpfu.ru/publication?p_id=68614

2.KapataeBa, ®.X. Cnektpockonusi AMP B opraHuyeckoi xumnm: [y4ebHoe nocobue] / d. X.
Kapataesa, B. B. KnoykoB.?KazaHb: KasaHckuii yHuBepcuteT, 2013.7; 21.4. 1: Obwas teopus
AMP. Xumunyeckue casuru 'H un 13C.7?2013.7130 c.:
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3. Jlebyxos B. V. Dnanko-xmMmyeckmne MeToabl UCCnenoBaHnst [DNeKTpOoHHbIA pecypc] : y4ebHuK /
Nebyxos B. L., Okapa A. U., MaentoyeHkosa J1. IN. ? 9nekTpoH. aaH. ? Cl6. : JlaHb, 2012. ? 480 ¢c. ?
Pexwum poctyna: http://e.lanbook.com/books/element.php?pl1_id=4543 ? 3arn. ¢ akpaHa.

7.2. lononHutenbHasa nuteparypa:

1. CoBpeMeHHble (PN3NKO-XMMNYECKME METOObI UCCNEeA0BaHNS B OPraHN4eCKOM XM :
y4yebHo-MeToanyYeckoe nocobume K cneunpakTukymy nNo ornsn4eckuM 1 omanKo-XMMNYeCKMM MeToLaMm
nccneposaHus / KasaH. dpegep. yH-T, XuM. nH-T um. A. M. Bytneposa ; [aBT.-COCT.: K.X.H. B. A.
Bypunos n op.] .? KasaHb : [KasaHckuin yHueepcuter], 2014 .7 131 c.

2. KnenuH B.W., ®depnyceHko .B. BoicokoMmonekynsipHble CoeanHEHUS: y4eOHMK. [DNeKTPOHHbIN
pecypc] - 2-e uag., ucnp. - Cankt-lNetepbypr, 2013. - 512 c.
Pexwum goctyna:http://e.lanbook.com/books/element.php?pl1_cid=25&pl1_id=5842

3. Kapataesa ®.X., Knouykos B.B. // Cnektpockonua AMP 1H n 13C B opraHnyeckoi xumuu. -
KasaHb, 2007.- 154 c.

4.BbepaHukos, EBreHunin AnekcaHoposuy.

3apaun n ynpaxHeHus no AMP-cnekTpockonum B opraHmyeckon xummn : [y4eb. nocobue] / E.A.
BepaHukoB, M.A. KasbiMoBa ; KazaH. roc. yH-T, Xum. nH-T uMm. A.M. Bytneposa, Hay4.-o6pa3osar.
ueHTp KaszaH. roc. yH-ta 'Matepuansl n TexHonorum XXI seka' .? Kasamb : [KIY], 2007 .7 ;29.4. 1 .7
2007 .7 103 ¢

7.3. UHTepHeT-pecypcChl:
KaTanor nuteparypbl No criektpockonuu - http://www.ph4s.ru/book_ph_spektroskop.html
nonesHble ccbinku - hitp://old.kpfu.ru/f7/index.php?id=15

MpuknagHas nHgppakpacHas (UK) cnektpockonus -
http://download-book.ru/metody-issledovanija/prikladnaja-infrakrasnaja-ik-spektroskopija

y4ebHble nocobus - http://old.kpfu.ru/f7/index.php?id=9
dunsunyeckne metoapl ccnengoBaHus B xummn - http:/lib.mexmat.ru/books/11037

8. MarepuanbHo-TexHU4YeckKoe obecrneyeHme oUCLUNAUHBI(MOAYNS)

OcBoeHve agncuunnuHbl "Cneunpaktukym: CnektpanbHble MeToabl MccnenoBaHns MOHOMEPOB"
npennonaraeT NCMNONb30BaHME CNeLyOWero MaTepuanbHO-TEXHUYECKOro obecneyeHns:

ObopynoeaHue:

CnekTtpomeTp C®P-46 ¢ nprHAONEXHOCTSMU

CnektpomeTp Lambda 35 ¢ npvHaanexHocTsamm
CnektpodpotpmeTtp Spekl, PIK-56M ¢ npmHagnexHocTamum
CnektpmeTp IRPrestige-21 ¢ npuHaonexHocTaMu

Habop xuMmyecknx peakTUBOB 1 XMMNYECKOI NOCyabl
KomnbioTepsl

Mporpamma cocTtasneHa B cootBeTcTeum ¢ TpebosaHnsmm GrOC BINO 1 y4ebHbIM nnaHoM no
cneunanbHocTtn: 04.05.01 "dyHpameHTanbHas v NpUknagHas xvmmMua" n creuranndaumm XmMms
3MIEMEHTOOPraHN4YeCcknx coeAUHEHNN .
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