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Pabouass mporpamMma cocTaBieHa B COOTBETCTBHH C DenepanbHbIM TOCYJapCTBEHHBIM
o0pa3oBaTeNbHBIM CTAaHIAPTOM BBICHIETO 00pa30BaHUs MO HampasieHHto moarotoBku 04.06.01
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PABOYAS TTPOTPAMMA PACCMOTPEHA U OJJOBPEHA Ha 3acenanuu YueHoro coBera
HNpHX CO PAH mporokoa Ne 7 ot 30 mast 2018 r.

LA/
HavanpHuk oTaena acnmupaHTypel K.X.H. "/ /// L H.H. Tpodumona

1. Heau u 3a1a4u y4yeOHOH THCHHUIIINHBI

PaccmarpuBaeMass NHCUMIUIMHA OTHOCHUTCS K OCHOBHBIM JUCHMIUIMHAM IIPU TMOATOTOBKE
aCIUPAHTOB, 00yUaOIMUXCs 10 MPoduiIto XUMUS HIEMEHTOOPTaHUYECKUX COSTMHEHUH.

Henbo wu3ydyeHHs] TUCHUIUIHHBI SBISCTCS TpHOOpeTeHHe (yHIAMEHTAIBHBIX 3HAHUW U
MPAKTUYECKUX HABBIKOB, HEOOXOIUMBIX JUIsI Mpo(deccHOHANBbHON HaydyHO-HCCIEA0BATEIbCKOM,
WHHOBAIIMOHHOW M 00pa30BaTEIbHOMN JEATSIBHOCTH B OOJIACTH NMPUMEHEHHS (PU3UKO-XHMHUSCKUX
METOJIOB HCCJIEIOBAHUS U B CMEXHBIX 00JacTsaX Hayku. DPOopMHpOBaHUE KOMIIETEHIMI B o0xacTu
OCHOBHBIX (DH3UKO-XMUMHUYECKHMX METOJOB YCTAaHOBIICHUS COCTaBa M CTPOCHHS OPTaHHMYECKHUX
COCIMHECHMH, (POPMUPOBAHNE HABBIKOB CAMOCTOSITEIBLHON PaObOTHI C MPUOOPHON M aHATUTHYCCKOMN
0a30ii PU3UKO-XUMUIECKIX METOJIOB aHAIIN3a, KOMITBIOTEPHBIM MMTAPKOM M OH-JIAiiH 0a3aMu JIaHHBIX.

3agauu JUCHMILIMHbI

e (opmupoBanue npencrtaBieHUd 00 (HU3MKO-XUMHYECKHX METOJAX H3Y4YEHHS CTPYKTYpPHI
BEIIECTB;

® O03HAKOMJICHHE C OCHOBAaMH BaXHEWIIUX COBPEMEHHBIX (PU3UKO-XHUMHYECKHX METO/OB
aHaJIN3a;

¢ (opmupoBaHME HABBHIKOB M YMEHHUH TMOJY4YeHHUS W HMHTEPIPETalud JaHHBIX (U3UKO-
xumudyeckux metofoB anaimuza (Y@, UK- AMP, wmacc-), ycTaHOBIEHHS CTPOCHHS
OpPraHMYEeCKUX M JJIEMEHTOOPraHMYECKUX COCAUHEHUM I10 COBOKYIHOCTH JaHHBIX
WHCTPYMEHTAIBHBIX METO/I0OB.

2. MecTo aucnuninnsl B cTpykrype OOIT

2.1. Yuebnas mucuummaa bl1.B.O.3 «®PuU3NKO-XMMUYECKHUE METOJbI HUCCICIOBAHMS
CTPYKTYphI BEIIECTB» BXOJIUT B BapUAaTUBHYIO YacTh MEXJIUCIUIUIMHAPHOIO MPOPECCHOHAIBHOIO
moayis OOIL

2.2. JlanHas mporpaMMa CTPOUTCS Ha IPEEMCTBEHHOCTH TPOTPAMM B CHUCTEME BBICIIETO
oOpa3zoBaHus M mpegHasHaueHa i acnupaHtoB MpUX CO PAH, npomeamux oOyueHHe IO
IIporpamMMme MoAroTOBKM MaruCTpOB WIHM CHENUAINCTOB, MPOCIYIIABIINX COOTBETCTBYIOLINE KYpPChI
Y UMEIOLIUX 110 HUM TOJIOKUTENbHbIE OLIEHKH. OHa OCHOBBIBAETCS Ha MOJIOKEHUAX, OTPAKEHHBIX B
y4eOHBIX IporpaMMax yKa3aHHBIX YpoBHEW. JlJis OCBOEHMS NUCHUIUIMHBI «DPU3NKO-XUMHUYECKHE
METO/Bl HCCIEOBAHUS CTPYKTYphl BEIIECTB» TPEOYIOTCS 3HAHUS U YMEHHs, NpUOOpEeTEeHHbIE
oOyyarolMMUCS B pe3ysibTaTé OCBOCHUS psda NPEAIIECTBYIOUMX JIUCHUIUIMH (pa3iesioB
JUCLUIUINH), TAKUX KaK:

—PU3NKO-XNMHYECKHE METO/Ibl AHAIIN3A,

—Opraauyueckast XuMusi;

—XVMHSI BBICOKOMOJIEKYJISIPHBIX COEIMHEHN;

—®dusnueckas XuMus;

—Heoprannueckas xumus;

—AHanuTuyeckas XuMus;

—KBaHnToBasg xuMu4,

—CrtpoeHnue BenecTna.



2.3. IuctmiuinHa  «D@U3UKO-XMMUYECKHE METOJbl HCCIICAOBAHUS CTPYKTYpPhI BEILECTBY
Heo0Xo/uMa MpH MOArOTOBKE K FOCY1apCTBEHHON UTOrOBOM aTTECTAlMU.

3. TpeOoBaHus K pe3yJibTATAM OCBOCHHSI JUCHUNIHHBI

[Tponecc n3ydeHus: TUCHUIUIMHBI «DUZNKO-XUMHYECKHE METOJbI MCCIEIOBAHUS CTPYKTYPHI
BEILIECTB» HAMpaBlicH Ha (JOPMHUPOBAHHE JIEMEHTOB CIEAYIOIINX KOMIICTEHIIMH B COOTBETCTBUU C
OOIl mno wHampaBneruto noAarotroBku 04.06.01 Xumuueckune Hayku, npodpuwib XuMmus
3JIEMEHTOOPTaHMYECKUX COCIMHEHHA:

Ilpogpeccuonanvnvie komnemenyuu:

» yMeHHE NPUMEHATHh (PU3HUKO-XUMHUYECKHE METOIbI UCCIEOBAHHUS CTPYKTYPHI JJIsl U3yYCHUS
CTPYKTYpPBI ~ 3JIEMEHTOOPTaHHYECKUX COCAMHEHUH, OCHOBBI KBAHTOBO-XMMHUYECKOTO
MO/ICJIMPOBaHHMsI CTPOCHHS MOJICKYJI M PEaKIIMOHHO# criocoOHocTH BerectBa ([1K-4).

ITo okoHYaHUM U3yUYEHUS TUCUUILIAHBI ACTTUPAHTHI JOJKHBI:
3namo:

® TCOPETUYECKHE W METOJOJOTHYECKUE OCHOBBI (PU3MKO-XMMHUUYECKHX METOJOB H3y4YCHUS
CTPYKTYpPHI BEILIECTB;

® [IPUHIWIBI, YCIOBUS M METOJOJIOTHI0O TPHUMEHEHUS (U3UKO-XMMHYECKHX METOJOB Ha
MIPAKTHUKE;

® BO3MOXHOCTH T€X WJIH UHBIX (U3UKO-XMMHUYECKUX METOJOB B YCTAaHOBIECHUHU CTPYKTYPHI
OPTraHUYECKHUX U DJIEMEHTOOPTaHUYECKUX COCAMHCHUH.
Ymemes:

e BbIOMpaTh HEOOXOAUMBIE M ONTUMAIbHBIE METOABl JJS YCTAHOBJICHUS CTPYKTYpBI
OpPTraHUYECKUX U DJIEMEHTOOPTaHUYECKUX COCIMHCHH;

® [POBOJUTH PA3ACICHHE CMECEW OPraHUYeCKHX WM DJIEMEHTOOPTaHUYECKUX BEIECTB,
HUJIEHTU(DHUKAIIMIO UX COCTaBa U ONMPEILISITh CTPOCHUE C MTOMOIIBI0 XUMHUYECKUX U (PU3HKO-
XAMHYECKAX METOLOB aHaIN3a;

® OCYUISCTBIATH MOMCK METOJOB HIAEGHTU(UKAUUK U HUHOOPMALUK O CTPYKTYPHBIX
rmapamMeTpax OpPraHMYEeCKHUX M JJIEMEHTOOPTaHWYECKUX COCAMHEHHUN C HCIOJIb30BaHUEM
COBPEMEHHBIX 0a3 JJAHHBIX U MIOUCKOBBIX CUCTEM.
Hmemb onvim:

e paboThl HA COBPEMEHHOM HAYYHOM OO0OpYAOBaHUU ISl GU3UKO-XUMHUYECKUX MUCCIIEIOBAHUM
OpPTaHUYECKUX H AJICMEHTOOPTAHUYECKUX COCTMHEHUI;

® MOAENUPOBAHUSA CTPYKTYPHBIX T[apaMeTPOB OPraHUYECKUX M DIEMEHTOOPTaHUYECKHX
BEIIECTB C HCII0IL30BAHNEM KBAHTOBO-XUMHYECKHUX METOIOB;

e HaNMCaHUS HAYYHBIX OTYCTOB M CTATEH.

4. CTpyKTYypa  coJep:kaHue Y4eOHOH TMCUMTILIUHBI
OO011ast TpyI0EMKOCTb AUCIUILIMHBI COCTaBISIET 3 3aueTHbIe enuHuIlbl (108 yacos).

4.1. CTpyKTypa THCHHUILIMHBI

Ne | HammenoBanue O6beM yuebHOI paboThI, U Bun
JUCLIUTIIAHBI Bcero Bcero W3 aynutopHbIX CamocT. | HTOroBOro
aymutopH. | Jlekm. | JIa6. | ITpakr. | KCP | pabota | KOHTPOJISA

DU3UKO-XUMHUUECKUE
METO/IbI
UCCIIEI0BAHNS
CTPYKTYPHI BEIIECTB

108 36 18 - 18 36 36 3auer




4.2. Conep:xaHue THCHHUILINHBI

4.2.1. Pa3gennl AMCHUIIIMHLI M BUABI 3aHATHI

Bupl yaueOHON pabOThl M TPYAOEMKOCTbD, U

DOpMBI TEKYILETO

Ne HaunmenoBanue KOHTPOIIS
B paszesnoB U TeM Bcero | Jleku. | JIa6 | Ilpakt | CP | KCP
yCIIEBAEMOCTHU
OO011ast XapakTepuCTHKa U
KIaccuukanus GU3nKo- N —

1 | XuMHYECKHUX METOIOB 12 2 - 2 4 4 onpoc
OIpEENICHUS CTPYKTYpPBI
BEIIIECTB.

2 | Macc-criekTpoMeTpusi. 12 2 - 2 4 4 ¥ CTHBIH IpyNIOBOi

OIpoc

3 CrnekTpockonuueckue 12 2 i 5 4 4 VY CTHBIN TPyNIIOBOU
METO/bI UCCIIEJOBAHUS. OIpoc
Mertoap! konebaTensHON
CHCKTPOCKOTIHH: VY CcTHBIN TpynnoBoi

4 | uH(ppaKpacHbIe CIIEKTPBI U 12 2 - 2 4 4
KOMOUHAIMOHHOE onpoc,
paccesitHue CBeTa.

DJIeKTpOHHAas
CHEKTPOCKOIHS.

5 CneKTp(iCKonHﬂ B 12 2 i 5 4 4 VY CcTHBIN TpynnoBoi
BUIMMOU 1 orpoc
yIbTpaduoIETOBON
o0JacTsiX.

JIromuHecueHuus . .

6 | (pyopecneHus U 12 2 - 2 4 4 ¥ CTHBIH TPYIIOBOH
dbochopecueHIus). onpoc

v PeHTreHoBCKHE METOIBI 12 2 ) 5 4 4 Y CTHBIN TPyNIIOBOU
VICCJIEIOBAHMS. oTpoc
Merons! ucciaen10BaHus VY CTHBIN TPyNIIOBOU

8 | onTHYECKH aKTHBHBIX 12 2 - 2 4 4 OIIpOC, pelIeHNe
BEIIECTB. 3a1a4

VY CTHBIN TpyNIOBOU
9 | Pe3oHaHCHbBIE METOIBI. 12 2 - 2 4 4 OIIpOC, PELIEHUE
3a/1a4
Bcero yacoB: 108 18 - 18 36 36
4.2.2. Coaep:xkaHue pa3aejioB JHCHUIIIHHBI
Ne Haumenosanue paszaena Coneprxanue paszena (TeMbl) DopMBbI IPOBEICHUS
JUCIUIIMHBI 3aHITUH
1 | Obmas xapakrepuctuka 1 | CEeKTpOCKOIUYECKHUE, IuQpakinoHHble, | JIeKnu, ceMUHApHI,
kiaccuukanus GusnKo- NEKTPUYECKUE U MATHUTHBIE METO/IBI. CaMOCTOSITeNIbHAS
XUMHUYECKHUX METOIOB pabota
oTpesieNieHus! CTPYKTYpPBI
BELIECTB.
2 | Macc-cneKTpoMeTpus. [IpuHnunsl  Macc-criekTpomeTpun.  Metoae! | Jlekunu, ceMuHapsl,
MOHU3AIUH. [Ipumenenue Macc- | caMOCTOsATeIbHAas
CIEKTPOMETPHH. pabota




CHnekTpocKonu4YecKne [Ipupona  »MEKTpOMarHUTHOrO  M3NydeHusd. | Jlekuu, ceMuHapsbl,

METO/IbI HCCIICTOBAHUS OcCHOBHBIE  XapaKTEPUCTHUKU  M3IIYUYCHHUS. | CAMOCTOSTEIIbHAS
DIEeKTPOHHBIE, KoJiebaTeNbHbIe, | paboTa
BpallaTelnbHble, CIOWHOBBIE W SICPHBIC
MepPexO0/Ibl. Crnektpsl UCITyCKaHMs,
TIOTJIONIEHUS ¥ PACCESTHHSI.
MeTtobl KonebaTenbHON KBaHTOBO-MEXaHMUECKHI MOAX0/ K ONHMCAHUIO | JIekiuu, ceMuHapsl,
CIEKTPOCKOIHUH: KoJjeOaTeNnbHbIX  CIEKTPOB. CHEKTPOCKOIUS | CAaMOCTOSITEIIbHAS
MH(]paKpacHbIC CIEKTPhIl K | KOMOWHAIIMOHHOTO paccesiHust (KP). | pabora
KOMOHWHAIIMOHHOE [Tpumenenue METOJIOB Kose0aTeIbHOI
paccesiHH€e CBeTa. CHEKTPOCKONUU  JUI  KA4eCTBEHHOTO U
KOJINYECTBEHHOT'O aHanusa. UK-
CHEKTPOCKOMUS TBEPJIBIX TeJl.
OneKTpoHHas AGcopOIOHHAsT CIIEKTPOCKOIUS B BUAMMON U | JIeKIMu, ceMUHapHI,
CHEKTPOCKOMUSI. YO oOnacTsXx Kak METOJ HCCJIEeIOBaHUS | CAMOCTOSITENIbHAS
CriekTpockomnusi B JNEKTPOHHBIX  CIEKTPOB  MHOTOATOMHBIX | paboTa
BUJUMOM U Mosiekyn. CummeTrpuss W HOMEHKIJIaTypa
YIbTPaPUOIETOBOM ANEKTPOHHBIX cocTosiHui. Knmaccudukarmms u
o0acTsx. OTHECEHUE ANEKTPOHHBIX MEPEX0/I0B.
[Ipumenenue AIEKTPOHHBIX CIIEKTPOB

TIOTJIOIICHHUA B KaUYCCTBCHHOM, CTPYKTYPHOM H
KOJIMYCCTBCHHOM aHaJIn3ax.

JromuHecHeHIUs OCHOBHBIE XapaKTEPUCTUKU JIFOMUHECUEHUUU. | JIekuuu, ceMuHapsl,
(bnyopecuenmus u 3aKOHOMEPHOCTHU JTIOMUHECIICHITNH. CaMOCTOSITeIIbHAS
dhochopecrieHIu). pabora
PentrenoBckue MeTobl [Ipupona PEHTTE€HOBCKUX CHEKTpOB. | Jlekunu, ceMuHapHI,
HcCIeq0BaHUs. Knaccudukanus  peHTIEeHOBCKMX  METOJOB | CAMOCTOSITENIbHAS
aHaIMn3a. pabora
Mertoabl uccienoBaHus Jucnepcus ONTHYECKOTO BpauieHus. | Jlekuuu, cemuHapsl,
ONTHUYECKU aKTUBHBIX OnTryeckuil KpyroBo TUXpoU3M. CaMOCTOSITENIbHAS
BELIECTB. pabota
Pe3onancHBIC METOIBL. Meton SIMP. Meton DOIIP. Jlekuuu, ceMuHapsl,
CaMOCTOSTENIbHAS
paborta

5. O6pa3oBare/ibHbIe TEXHOJOTHHI

1. AxTuBHBIE 00pa30BaTENbHbIE TEXHOJIOTUU: JIEKIINH, CEMUHAPBI U MPAKTUYECKUE PaOOTHI.

2. ConpoBosJIeHHE JEKIMH BU3yallbHBIMU MaTepHajaMM B BUJIE CJIai10B, MOATOTOBIEHHBIX C
UCIIOJIb30BAHUEM COBPEMEHHBIX KOMIBIOTEPHBIX TEXHOJOTUH, NpPOEHUPYEMbIX Ha OJKpaH C
IIOMOUIBIO BUJEONIPOEKTOPA.

3. IlpoBeneHne mpakTHUECKUX paboT B JIabopaTOpHsX, ydacThe OOy4aroIIUXCs B HAYYHOU
paloTe U BBIIOJIHEHNUH HCCIIE0BATENbCKUX MPOEKTOB.

4. Ucnionb30BaHME CIIEUMATBHOIO MpPOrpaMMHOro obecrieueHus 1 VHTepHET-pecypcoB st
00y4eHHs B X0/I€ MPAKTUYECKUX U CAMOCTOSATEIILHBIX paboT.

6. YueOHO-MeTOANYeCKOe o0ecTieYeHrne CAaMOCTOATEILHOH padoThl AaCIIUPAHTOB.

Bunsl camoctosTenbHON pabOTHI:

B JIOMAallTHUX YCIIOBUSAX, B YUTAJILHOM 3ajie OMOIMOTEKH, Ha KOMIIBIOTEpaxX C JOCTYIIOM K
0azaM naHHBIX W pecypcaM HHTepHeT, B J1a0opaTopusix € JOCTYIOM K JabopaTopHOMY
000pYIOBAaHHUIO U IPUOOPAM.




CamocrosarenbHass paboTa MOJKpEIUIsieTcss y4yeOHO-METOIUYECKUM M HMH()OPMAIMOHHBIM
oOecrieueHreM, BKIIIOYAONIUM YYEOHUKH, y4eOHO-METOIUYECKHE IMOCOOMs, KOHCIEKTHI JIEKIIHH,
yde0HOe U HaydyHOE MPOrpaMMHOE oOecrieueHue, pecypcsl HTepHeT.

1. OIIeHO‘{HLIe CpeacTBa AJisl TCKylero KOHTpoJas ycneBaeMocCTu, l'[pOMC)KyTO‘lHOﬁ
aTrTeCcTalnMu 1Mo UTOraM OoCBOCHUSA JUCHUIIJIMHBI

Llenp koHTpoONs - moiydeHue HHGPOpMalUUMKU O pe3yidbTaTaX OOy4YeHHUS U CTENeHH HUX
COOTBETCTBHS pe3ysbTaTaM OOy4eHHUsI.

7.1. Tekyuuii KOHTPOJIb
Texymuii KOHTPOJIb YCIEBAaeMOCTH, T.e. IPOBEpPKa YCBOEHHA Yy4eOHOro Marepuana,
PErYJIIPHO OCYIIECTBJSIEMass Ha MPOTSIKEHHH ceMecTpa. TeKyllMil KOHTPOJb 3HAHUM Yy4Yalluxcs
OpraHU30BaH KakK YCTHBIN rpymnmoBoi omnpoc (YI'O).
Texymas camocrosiTensHasi padoTa acmupaHTa HaNpaBjieHA Ha YIIyOJeHHWE W 3aKperieHHue
3HaHUH, U Pa3BUTUE IPAKTUYECKUX YMEHUIN aCIIUPAHTA.

7.2. IlpomeskyTOUHAS aTTeCTALMS
[IpoMexyTouHas aTTecTallus OCYIIECTBISETCS B KOHIIE CEMECTpa W 3aBepllaeT H3ydyeHUe
JTUCHUTITUHBL  «DU3UKO-XMMHUYECKHE METOJbl HCCICAOBAHUS CTPYKTYpbl BemiecTB». dopma
aTTecTaluy — 3a4erT.

KoHTpoJibHbIE BONPOCHI K 3a4€Ty:

1. OOmias xapakTepucTUKa U Kiaccupukaius Gu3nKo-XUMHUYECKUX METOJIOB ONpE/IeIeHUs
CTPYKTYpBI BEIIECTB.

Metoabl ompeneneHust Gpu3nMuecKux cBOMcTB. OOmas XapaKTEepUCTHKA W KiacCH(pUKaIus
MeToA0B. CHEeKTpOCKONMYECKUe, AU(PPAKIUOHHBIE, 3JIEKTPUYECKUE M MarHUTHBIE METOJIBL.
OHEpreTM4ecKrue XapaKTEPUCTHUKU Pa3IMYHbIX METOJ0B. UyBCTBUTENBHOCTh M pa3pellaroiias
CIOCOOHOCTh METOJ1a. XapaKTepucTuIeckoe BpeMs MeToa. VHTerpanus MeTo/10B.

2. Macc-cnekTpomeTpust

[IpuHnuner mMacc-cieKTpoMeTpuu. biok-cxema macc-criekTpoMmerpa. OTHOIIEHHE MacChl K
3apsany. Macc-cniektp. MonekyinspHble peanecTBeHHUKA. CTaOMIbHBIE U METAaCTaOMIIbHBIE HOHBI.
@parmenranus. MeToasl HOHHM3AlUHU: DIEKTPOHHBIN  yaap, GOTOMOHM3AIMS, XUMHUYECcKas
noHuzanus. MoHHBIH TOK M cedeHMe HWOHM3aluHU. Paspemaromas cuiaa Macc-CIEKTPOMETpa.
Bpemsinponernsiii macc-ciektpomerp. KBaapynonbHbslii Macc-criekTpoMerp. CIeKTpoMeTp HOH-
UKJIOTPOHHOTO pe3oHaHca. [IpumeHeHue wmacc-crekTpoMeTpuu. MaeHTudukamms BeliecTna.
Koppenauus mMexay MONEKYISIpHOM CTPYKTYpOll M Macc-crekTpamu. M3MepeHue moTeHIMaloB
IMOABJICHUA HWOHOB MW OINPCACICHUC TIOTCHIHUAJIOB MOHHU3AIMM W OHCPIrur paspbiBa CBsI3EH.
OmnpeneneHre MaplUaNbHBIX JaBIEHUN KOMIIOHEHTOB Ta30oBbIX cMeced. DQdy3nmoHHas suerika
Knyacena. Onpenenenre TEIIOTh CyOIMMaluy, TEIIOTHl peaKIIMM U KOHCTAHThI pAaBHOBECHSI.

3. CIIeKTpOCKONMUYECKUE METO bl UCCIEIOBAHUS

[Tpupona snekTpoMarHuTHOrO U3nydeHus, OCHOBHBIE XapaKTEPUCTHKH M3Iy4YEeHHUs (4acTora,
JUIMHA BOJIHBI, BOJIHOBOE YHCIIO). DJEKTPOHHBIE, KoyieOaTeNbHble, BpalllaTelbHble, CIIMHOBBIE U
SJIEpHBIE NIEPEXO/IBI KaK PE3YJIbTAT Pa3IMYHbIX TUIIOB BHYTPUATOMHBIX WM BHYTPUMOJIEKYIISIPHBIX
B3aUMOJICVCTBUH. CrnexTpsl HCITyCKaHHs, MIOIJIOLEHUS 51 paccesHus.
Baxmuelimme XapakTepUCTUKU CIEKTPAJIbHBIX JIMHUHA (110JI0)KEHUE, MHTEHCUBHOCTb, LIMPUHA).
[IpuHIMNIHATBHAS cXeMa CIIEKTPOCKONMUYECKUX U3MepeHul B 000 obnactu crektpa. OCHOBHbBIE
y3JIbl CIIEKTPAJIbHON YCTaHOBKU. VICTOUHHKY 37IEKTPOMArHUTHOTO U3JTY4YEHHUS.



4. Metoap! Kone0aTeTbHON CIIEKTPOCKOIHH:
WH(]paKpacHbIC CIIEKTPHI 1 KOMOMHAITMOHHOE pacCcesTHuEe CBETa

KBaHTOBO-MeXaHUYECKHI MOIX0/ K OMUCAHHIO KOJeOaTeNbHbIX CIEKTPOB. Y POBHHU SHEPTUH,
ux kiaccupukanus, (yHIaMEHTAIbHbIE, OOCPTOHHBIE M COCTaBHBbIE YacTOTHl. VIHTEHCHBHOCTH
noJsioc koJebarenabHbIX crekTpoB. [IpaBuna otbopa m uHTeHcuBHOCTH, B MK mornomenuun u B
cnektpax KP. Cnekrpockornus komOuHanuoHHOTo paccesHusi (KP). CTOKCOBBI M aHTHCTOKCOBBI
nuaun KP. OmnpeneneHue reoMeTpuyeckux NapaMeTpoB HENOJSpPHBIX Moiiekyl. Kitaccuueckas
3ajadya 0 KoJeOaHUSIX MHOTOATOMHBIX MOJIEKyJ. YacToTel M (OopMBI HOPMAIBHBIX KOJIOAHUMH
MoJieKyJ. CuiioBble TOCTOSIHHBIE. YueT cummeTpun MoJiekyibl. Conocrabienue UK u KP cniektpos
Y BBIBOJIBI O CHMMETPHH MOJIEKYJIbl. XapaKTepUCTUYHOCTh HOPMaJIbHBIX Kosiebanuil. OnpeneneHue
CUJIOBBIX IOJIEW MOJIEKYJIbI. Mcnonb30BaHue N30TONO3aMENIEHHBIX MOJIEKYJ. Koppesnsuus cHiI0BbIX
IIOCTOSIHHBIX € JpYIMMM [apaMeTpaMud U CBOWCTBaMU MouieKyid. IIpumeHeHune MeTonoB
Kos1e0aTeNbHON CHEKTPOCKOMUHU JUIs KA4eCTBEHHOTO W KOJMYECTBEHHOrO aHain3a. TexHHKa u
metonuku UK cnexkrpockonuu u cnekrpockonuu KP. MK-cnekrpockonust TBepabix Ten. CreKTpsl
npornyckanusi, Au(Qy3HOro paccessHus, HAPYIIEHHOTO IIOJHOTO BHYTPEHHETO OTPa)KEeHUs,
ucnyckanus. HK-@ypee-cnekrpockonusi, @Pypbe mnpeoOpa3oBaHue, BoIMrphIU KakuHO,
®enmxera, Konna.

5. DnekTpoHHas creKTpockomnus. CeKTpOCKOMus B BUAMMON U yIbTpadUoIeTOBOM 001acTsIX

BeposiTHOCTH 11epex0/10B MEXY 3IEKTPOHHO-KOJIeOaTeIbHO-BPAIlaTeIbHBIMU COCTOSIHUSMU.
[Mpunuun ®panka-Konpona. OmnpeneneHue SHEPTUH AUCCOLMAIMN W JPYTUX MOJCKYJISAPHBIX
MMOCTOSIHHBIX. AOCOpOIIMOHHAS CHEKTPOCKOMHS B BUAMMOM H Y@ 00mactsXx Kak MeETOJ
HCCJICIOBAHUS AJIEKTPOHHBIX CIEKTPOB MHOTOATOMHBIX MOJIEKYJI. XapaKTEPUCTUKHU SJIEKTPOHHBIX
COCTOSIHMII MHOTOATOMHBIX MOJIEKYJI: SHEPTHUs, BOJHOBbIE (YHKIUH, MYJIbTHILUIETHOCTh, BpPEMS
xu3Hi. CUMMETpHUsI U HOMEHKJIATypa JJIEKTPOHHBIX cocTtosHui. Kimaccudukanuss m oTHeceHue
AJICKTPOHHBIX TEPEX0JI0B. MHTEHCUBHOCTH TIOJIOC Pa3lWYHBIX mepexojaoB. IIpaBuna otdopa u
HapyuieHus 3anpera. [IpuMeHeHue »BIEKTPOHHBIX CIEKTPOB IMOIVIOIIEHUS B KadyE€CTBEHHOM,
CTPYKTYPHOM U KOJIMYECTBEHHOM aHanmu3ax. XpoMogopsl. CHEKTphl COMPSIKEHHBIX CUCTEM U
MpOCTpaHCTBEHHBIE IP(EKTHI B AJIEKTPOHHBIX CIEKTpax MorjolneHus. TeXHuKa CIeKTPOCKONHH B
BUIUMON 1 Y@ o0macTax.

6. Jlromunectennus (hayopecteHus U GpochopecieHims)

dorodusnyeckue mporecchl B Mosiekyie. OCHOBHBIE XapaKTEPUCTUKU JIOMUHECHEHIHH
(CHGKTpBI MOTJIOIICHHUA W CIICKTPhI BO36y)K}1€HI/I${, BpE€MCHA XHU3HU B036}’)KI[6HHI)IX COCTOﬂHHﬁ,
KBaHTOBBII M DHEPTeTUYECKUI BHIXOJ TIOMUHECIHEHIMH). CHUHIJIETHbIE U TPUILIETHBIE COCTOSHUS.
3akoHOMepHOCTH JroMUHecueHmu (3akoH Ctokca-Jlommens, mnpaBuwio JleBmmHa, 3aKoH
BapunoBa). Tymienue mgroMuHecHeHIMH. [IpakTHyeckoe HCIONb30BAHUE KOJIUYECTBEHHOTO
JFOMUHECIIEHTHOTO aHAJIN3A.

7. PeHTreHOBCKHE METOJBI UCCIICAOBAHUA

[Ipupona peHTreHOBCKMX crnekTpoB. Kpas mnornomenus. B3anMocCBsA3b PEHTIEHOBCKUX
CIEKTPOB MOIVIOUIEHUSI U XapaKTEPUCTUYECKUX CHEKTPOB HCIYCKaHMs. 3aBUCHUMOCTb YaCTOTHI
nepexo/ia KpaeB MOTJIOUIEHUS WM JUHUM HCHYCKaHWsS OT BEJIMYMHBI MOPSJIKOBOIO HOMEpA
aneMeHTa (3akoH Mo3snu). Kiaccudukanms peHTTeHOBCKHX METO/A0B aHalu3a. AHalu3 110
MEPBUYHOMY PEHTTEHOBCKOMY H3IYYEHHIO (PEHTI€HOAIMHCCUOHHBIN). AHaIN3 MO BTOPUYHOMY
PEHTTEHOBCKOMY U3ITyYEHUIO (peHTreHO(TyOpEeCIIEHTHBIN ). 3aKkoH bpoarra-Byneda.
PentrenoabcopOunonHblii  aHanu3.  PeHTreHoBckas ~— (OTORNIEKTPOHHAsT  CHEKTPOCKOIMUS
(dMEeKTpOHHAsT CIEKTPOCKOMHUs JUIsi XuMudeckoro aHamumsza - OCXA). Merog OCXA kak



HEMOCPEJACTBEHHBIN HKCIEPUMEHTAIbHBIA METOJ H3MEPEHUS BEIWYUHBI SHEPTUU XUMHYECKON
cBs3u. Bo3moxknoctn DCXA 1y aHanmu3a moBepxHOCTEH. (OKe-3JEKTpOHHAs CHEKTPOCKOMUS,
Bo3MoxkHOCTH ODC U151 aHANIM3a JIETKUX 3J1eMeHTOB. CHHXPOTPOHHOE M3iydeHue u Metoasl XAFS
(EXAFS, XANES). UccnenoBanre KOOPAMHAIIMK U IIPUPOIBI OHKANIIIET0 OKPYKEHHS aTOMOB.

8. MGTOI[BI HCCICA0OBaHUs OIITUYCCKU aKTHBHBIX BCIICCTB

Hucnepcusi ontuueckoro BpameHus. Kpyrosas mnonspuszanus nyda cBera. BpaieHue
IUIOCKOCTH MOJIAPU3aLMU  IIJIOCKOIOJIIPU30BaHHOrO cBeTa. CrnupanbHas MOJAEIb ONTHYECKON
aKTUBHOCTH. BparmarenpHas cuia mnepexoaa. YCIIOBUS BpalleHHUs IUIOCKOCTH MOJIAPU3ALUU.
Hucnepcust ontudeckoro BpameHus. Jpdexkr Korrona - anomanpHas ucnepcus. Cxema
skcriepuMenTa. [IpuMeHeHns K M3y4eHu0 KOHGUTrypaluud U KOH(pOpMaluyu ONTHYECKH aKTHUBHBIX
BellecTB. [IpaBuiio OKTaHTOB.

OnTuyecknii KpyroBoW JMXpOW3M. YpaBHEHHWE morjomeHus cBera. KoaddumumeHt
SKCTUHKLIMKM M MOJISIPHOTO IOIVIOUIEHMS. OJUIMITHYECKAs IOJsApU3alus CBeTa. 3aBUCUMOCTD
ONTUYECKOTO KPYTOBOTO JAUXPOU3MA OT JUIMHBI BOJHBL. CXxeMa U3MEpEeHU KPyroBoro JUXpOHU3Ma.
OO6nacte MpUMEHEHHS B CTEPEOXUMHUH H 3JICKTPOHHOM CTPOSHHH ONTUYECKH aKTHBHBIX BEIIECTB.
CpaBHeHHE ¢ qucrepcueit OnTUYeckoro BpameHus u YD CreKTpOCKOMHEH.

9. Pe3oHaHCHBIE METOIEI

Meton SMP. ®usnueckue OCHOBBI SIBJICHHS SAEPHOTO MAarHUTHOrO pe3oHaHca. CHsTue
BBIPOJKJICHUSI CIIMHOBBIX COCTOSHMM B IIOCTOSHHOM MAarHUTHOM IIOJIE. YCJIOBHE SIAEPHOIO
MarHMTHOI'O PE30HAaHCa. 3aCEeIEHHOCTh YPOBHEH SHEPIUH, HACBIILEHHUE, PEIAKCALIMOHHBIE ITPOLIECCHI
U IIMPHHA CUTHalIa. XHMMHMYECKUMH CIBUI U CIMH-CIIMHOBOE pacuieluieHue B crekrpax AMP.
KoHncranTta skpanupoBaHus sapa. OTHOCUTENIBHBIM XMUMHWYECKHH CIBHI, €rO OIpENEICHHE U
UCI0JIb30BaHNE B XUMUU. CIIMH-CIIMHOBOE B3aWMOJIEUCTBUE sIJIEP, €r0 MPUPO/IA, YUCIIO KOMIOHEHT
MYJIBTUIUIETOB, PACIPENEICHUE WHTCHCUBHOCTH, NPAaBUIO CyMM. MeTon ABOWHOIO pe30OHAHCA.
[Ipumenenue cnektpoB SAMP B xumun. TexHuka u Meroauka skcrepumeHTa. CTPYKTYpHBIN
aHayn3. XuMudeckas nosspusanus sauep. biok-cxema cnexkrpomerpa SAIMP, Tunel ciekTpoMeTpos.

Meton OIIP. IlpuHUMOB CHEKTPOCKONUU 3JEKTPOHHOTO IapaMarHUTHOrO (CHMHOBOIO)
pe3onanca. Ycnosue OIIP. g-Paktop u ero 3HadeHue. CBEpXTOHKOE pacuieruieHne curnana JIIP
IIPY B3aUMOJEHCTBUM C OJAHUM M HECKOJBKMMH sapaMu. YHCIO KOMIIOHEHT MYJIbTHUIUIETA,
pacnpenenenue wnHTeHCcUBHOCTH. Koncranta CTC. Tonkoe pacmerenue. I[lupuna nuHMA.
[Tpunoxxenne metona JIIP B xumuu. M3yueHne MexaHn3MOB XMMUYECKHX peakiuil. XuMuyeckas
noJsipu3anust 3JIeKTpoHOB. OrmpeneneHue CBOOOAHBIX PAUKAIOB M JAPYIHMX HapaMarHUTHBIX
LeHTpoB. lcnonb3oBaHMe CHUHOBBIX METOK. biok-cxema cnekrpomerpa OJIIP, ocobenHocTH
JKCIIEPUMEHTA, JOCTOUHCTBA U OIPAHUYEHUS METO/A.

8. YueOHO-MeTOIMUYeCKOEe M HH(POPMALIMOHHOE 00ecnedeHne TUCIUNTUHBI

OcHoBHas JInTepaTypa

1. Ananu3 OpraHM4ecKkuxX U 3JEMEHTOOPraHWMYECKHUX COEAMHEHMH; yuyel.-meroa. mocobue /
coct.: I'. b. Hengenkas, JI. I1. lllaynuna, A. A. Tarapunosa, T. B. MamaceBa. — HpkyTck:
Ury,2014.-93c.

2. Adanacees, b. H. ®usnueckas xumust / b. H. Adanacees, 0. II. AkynoBa. — M.: Jlaus,
2012. — 464 c.

3. T'opukos, B. . OcHoBbl ¢usnueckoit xumun / B. U. T'opmkos, 1. A. Ky3nenos. — M.:
bunowm. Jlaboparopust 3Hanumii, 2014. — 407 c.

4. CunbBepcteiiH, P. CnexktpoMerpuyeckas HIASHTH(PHUKAIMS OPraHUYECKUX COEAMHEHUH /
P. CunbBepcreiin, @. Beberep, [I. Kumn. — M.: bunom. Jlabopatopus 3nanwmii, 2014. — 557
c.



10.

11.

12.

JonoJHuTeIbHAA JTUTEPATYypa
Wnuen, 3. OcHOBBI oprannyeckoi crepeoxumun / O. Mnmuen. — M.: bunom. JlaGoparopus
3Hanui, 2014. — 703 c.
Knenun, B. U. Bricokomonekymsipasie coequnenus / B. . Knenun, . B. ®enycenko. —
M.: Jlanb, 2013. — 512 c.
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— M.: bunowm. JlabopaTopus 3nanuii, 2014. — 567 c.
PeytoB, O. A. Oprannyeckas xumusi: B 4-x 1. T. 2 / O. A. Peyros, A. JI. Kypu, K. I1. Bytun
— M.: bunowm. Jlabopatopus 3nanuii, 2014. — 623 c.
PeytoB, O. A. Oprannyeckas xumusi: B 4-x 1. T. 3 / O. A. Peyros, A. JI. Kypu, K. I1. Bytun
— M.: bunowm. Jlabopatopus 3nanuii, 2014. — 544 c.
PeytoB, O. A. Oprannyeckas xumusi: B 4-x 1. T. 4 / O. A. Peyros, A. JI. Kypu, K. I1. Bytun
— M.: bunowm. Jlabopatopus 3nanuii, 2014. — 726 c.
Cmut, B. A. OCHOBBI COBPEMEHHOTO OpPraHMYECKOro CHHTe3a. Yd4eOHoe mocobue /
B. A. Cmurt, A. 1. duieman. — M.: bunowm. Jlaboparopus 3uanuii, 2014. — 750 c.
TpaBenb, B. ®. Oprannueckas xumus: ydeOHoe mocoOue mis By3oB: B 3-ex T. T. 1 /
B. @. TpaBens. — M.: bunom. JIabopartopus 3uanuii, 2014. — 368 c.
Tpasenb, B. @. Opranuyeckas xumusi: ydeOHoe mocodue mis By3oB: B 3-ex 1. T. 2 /
B. @. TpaBens. — M.: bunom. JIabopartopus 3nanui, 2014. — 517 c.
Tpasenb, B. @. Opranuyeckas xumusi: ydeOHoe mocodue mis By3oB: B 3-ex 1. T. 3 /
B. @. TpaBens. — M.: bunom. JIabopartopus 3uanuii, 2014. — 388 c.
XensBuHkenb, J[. Cucrematudyeckas HOMEHKJIATypa OPraHUYeCKUX COCAMHEHHN /
. XensBunkens. — M.: bunom. JlabopaTtopus 3nanuii, 2014. — 232 c.
OnpienOpoiix, K. Meramnooprannueckas xumus / K. Dnpmenbpoitx. — M.: bunom.
JlabopaTtopus 3nanuit, 2014. — 750 c.
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bazpiie, O.K. BBemenne B kypc «Pu3nyecKkue METOIbl HCCIECIOBAHUS B XHUMHUK»
[DnexkTponHEIi pecype]: yaeoHOe mocodue / O.K. ba3puis. — DnektpoH. maH. — Tomck:
TTY, 2016. — 132 ¢. — Pexum moctyma: https://e.lanbook.com/book/91951. — 3ari. ¢
JKpaHa.
benamenko, JI.K. KomnbeiorepHsie MeToab! B pusnke U puzndeckoit xumuu. JlabopatopHbIit
MPaKTUKYM [DJEeKTpoHHBIN pecypc]: yueOHoe mocobue / JI.K. benamenko. — DnekTpoH.
nmaH.  —  MockBa:  MUCHUC, 2012. — 109 ¢ — Pexum pocryna:
https://e.lanbook.com/book/47442. — 3armn. ¢ skpaHa.
lNanaktronoBa, A.C. AHanu3 opraHMYeCKUX COEIMHEHUH [ DIEeKTPOHHBIN pecypc]: yueOHoe
nocobue / A.C. T'anaktuonona, I'.A. XKomob6osa, N.JI. ®unumonora, M.C. IOcy6oB. —
OnektpoH. naH. — Tomck: CubI'MY, 2013. — 88 c¢. — Pexum pgocryna:
https://e.lanbook.com/book/105846. — 3aru. ¢ skpaHa.
XKebentsieB, A.M. Anamutuueckas XuMusa. Xpomarorpaduyeckue METOIbl aHaIu3a
[DnexTponHbIii pecypc]: yueOHoe mocobue / A.U. XKebGeHtseB. — DIeKTpoH. AaH. —
MuHck: HoBoe  3HaHue, 2013. — 206 ¢c. —  Pexum  pocrymna:
https://e.lanbook.com/book/64909. — 3aru. ¢ skpaHa.
Kapartaesa, E.C. Teoperndeckue 0CHOBBI Ta30BOi Xxpomatorpaduu [ DIEeKTPOHHBIH pecypc:
moHorpadus / E.C. KaparaeBa. — Dnextpon. gad. — Kazaus: KHUTYVY, 2015. — 268 c¢. —
Pexxum noctyna: https://e.lanbook.com/book/102099. — 3aru. ¢ skxpaHna.
Jlebenora, O.B. MonekynsipHasi CHeKTpoCcKomusi [DIEKTPOHHBIA pecypc]: ydeOHo-
Mmetoaunueckoe nocobue / O.B. Jlepenora, C.A. IlInbikoB. — DnekTpoH. AaH. — BaHOBO:
UI'XTY, 2016. — 95 c. — Pexkxum nmoctyma: https://e.lanbook.com/book/96110. — 3aru. ¢
JKpaHa.
Cyxanos, I1.I1. AHanM3 MHOTOKOMITOHEHTHBIX MOJTUMEPHBIX cucTeM Metogamu SAIMP. Yacte
[l. Onuromep—monumepHbie MpeBpalieHus [DIeKTpoHHbI pecypc]: moHorpadus / ILIL



CyxaHnoB. — OnektpoH. naH. — Kaszanp: KHUTYVY, 2006. — 269 c. — Pexum nocryna:
https://e.lanbook.com/book/13264. — 3ar1. ¢ 3kpaHa.

8. Cprues, C.H. Boicokoa(pekTHBHAS KUAKOCTHAs XpoMaTorpadus: aHATUTHKA, (Hu3ndecKas
XMMHUS, PAaclO3HAaBAaHWE MHOTOKOMITOHEHTHBIX CHCTEM [DIIEKTpOHHBIH pecypc]: ydeOHOe
nocobue / C.H. CrrueB, B.A. I'aBpunnna. — DnektpoH. nan. — Cankrt-IletepOypr: Jlans,
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HNuTepHET-pecypcnbl
e Taylor &Francis (>xypHaJbl H3/1aTEILCTBA)
e American Chemical Society
e Thieme Chemistry
e Wiley Online Library
e Royal Society Chemistry
e Springer
Sci Finder (Chemical Abstracts Service)
Web of Science
Pedeparusnag 6a3a nagueix ['TIHTE CO PAH
E-library
OBbC «M3narennsctBo «JIaupy»

9. MaTrepuajibHO-TeXHHYECKOE oDecredeHne T CHUTITHHbI

Jli1st ocBOEHUS IporpaMMbl 00yUeHHs M JJIs1 BBINOJIHEHUS! HAyYHO-MCCIIe10BaTeIbCKUX paboT
0 TEMe IUCCEePTAllMU KaXKIOMYy AaclMpaHTy MPeNOCTaBICHO HWHIMBHIyaJbHOE pabodee MecCTo,
00OpYJOBaHHOE  NPUTOYHO-BBITSDKHOM — BEHTWJIALMEH,  BOJONPOBOAOM,  BOJOOTBEJICHHEM,
BO3AYXOBOJIOM. [Ipy BBHIMONHEHUN KBATU(PHUKAIMOHHBIX M AMCCEPTAIMOHHBIX PAaOOT aCHUpPaHTHI
UMEIOT BO3MOXXKHOCTb ~ HCIOJb30BAaTh  MaTepUAbHO-TEXHUYECKHUE CpeAcTBa Jjaboparopuit
(oprrexHuKa, pEaKTUBBI, PACXOJHBIC MaTepHaibl, JabopaTOpHAas TOCYla, HW3MEPHUTEIbHOE
o0opyJoBaHHE M JIp.), a TaKKe HUMEIT JAOCTyH K JoporocrosuieMy obopynoBanuto MpUX u
baiikanbckoro nenTpa kouiekTuBHOro nonb3oBanust CO PAH (nudposoit mynsTusaepusii @ypoe-
cnekrpometp AMP DPX-400, AMP-cnextpomerp AV-400 ¢pupmer Bruker Bio-Spin, xpomaromacc-
cnekrpomerp GCMS-QP5050A ¢upmer SHIMADZU, wmmynscubiii DIIP-cnektpomerp Bruker
ELEXSYS ES580, un¢paxpacusiii @yprse-cnekrpomerp IFS-25 ¢upmsr Bruker, UK-KP ®ypse
cnektpoMeTpbl Varian u Vertex-70 ¢upmbl Varian, UV/VIS-cnektpomerp Lamda 35 ¢upmsl
Perkin Elmer, cnektpoduyopumerp LS55, wusrorosurens Perkin Elmer, mnopomkoBsii
mudppaxtomerp D2 PHASER, monokpucrammuueckuii nudpakromerp D8 VENTURE u ap.) dus
NPOBEIECHUSI  KBAHTOBO-XMMHYECKUX  pAcueToB  HMMeEETCSd  BBIYMCIMTENbHBIM  KiacTep
39I'/112I'6/14T6 u HeobxoauMoe MporpaMMHOE 00ecTieueHue.
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