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Pabouass mporpamMma cocTaBieHa B COOTBETCTBHH C DenepanbHbIM TOCYJapCTBEHHBIM
0o0pa3oBaTeNbHBIM CTAaHIAPTOM BBICHIEr0 O00pa3oBaHUs IO HarpasieHuto noarotoBku 04.06.01
Xumuyeckue Hayku (YpOBEHb TIOATOTOBKH KaJpOB BBICHICH KBau(UKauu) (yTBEpKICH
[Tpukazom MunuctepctBa oopazoBanus 1 Hayku PD ot 30.07.2014 Ne 869)

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 y4eOHOH TUCITHNIMHBI

PaccmarpuBaemas AMCHMIUIMHA OTHOCHTCS K OCHOBHBIM JUCHHUILIMHAM TIPH TOJTOTOBKE
acCTIIMPaHTOB, 00yJaroIuUXCcs Mo npod o Ousndeckas XuMusl.

Henbi0 u3ydyeHusi AUCHMUIUIMHBI SBJISETCS TNpuoOpeTeHHe (yHIaMEHTAIbHBIX 3HAHUU U
MPAKTUYECKUX HABBIKOB, HEOOXOIUMBIX JUIsI MpOo(ecCHOHANBHON HaydYHO-HCCIEA0BATEIbCKOM,
WHHOBAIIMOHHON M 00pa30BaTEIbHON NEATEILHOCTH B 00JIACTH NMPUMEHEHUS (DU3UKO-XUMUYECKHUX
METOJIOB uccliefioBanus. DOpMUPOBAHHE KOMITETESHIIUI B 00JaCTH OCHOBHBIX (PH3UKO-XHUMHUYECKUX
METOJIOB yYCTAHOBJICHUSI COCTaBa U CTPOEHUSI OPraHMUYECKUX COCTUHEHHH, (hOpMHUpOBaHHE HABBHIKOB
CaMOCTOSITENTLHOW PabOThl ¢ MPUOOPHOW W aHATUTHUYECKON 0a30il (PU3HKO-XUMHUYECKHX METO/OB
aHaM3a, KOMITBIOTEPHBIM ITAPKOM U OH-JIaliH 0a3aMM JTaHHBIX.

3agauM TUCIHUIIUHDBI.

e (opmupoBanue npenctaBieHUd 00 (HU3MKO-XUMHUECKHX METOJAX H3YYEHHS CTPYKTYpPHI
BEIIIECTB;

® O03HAaKOMJICHHE C OCHOBAaMH BaXHEWIIUX COBPEMEHHBIX (PU3UKO-XHUMHYECKHX METO/OB
aHajm3a;

e (opmupoBaHWE HABBHIKOB M YMEHUH TIOIYYCHHS M HWHTEPIPETAMHA JAHHBIX (DU3HKO-
xumudyeckux metofoB anamuza (Y@, UK- AMP, wmacc-), ycTaHOBICHHS CTPOCHHS
OPraHMYECKUX ¢ OJEMEHTOOPTaHMYECKUX COCAMHEHHMH [0 COBOKYMHOCTH JaHHBIX
WHCTPYMEHTAIBHBIX METOJIOB.

2. MecTo aucuuninnsbl B cTpykrype OOIT

2.1. YueOnas gucumminHa b1.B.OJ].3 «®PuU3HKO-XMMHUYECKHE METOABl HCCIICIOBAHMS
CTPYKTYpHI BEIIECTB» BXOJIUT B BapUATUBHYIO YaCTh MEXIUCIUIUIMHAPHOTO MPOdecCHOHAIBHOTO
monyns OOIL.

2.2. lanHas mporpaMMa CTPOUTCS Ha MPEEMCTBEHHOCTH MPOTpaMM B CHCTEME BBICIIETO
oOpa3oBaHusl M mnpeaHazHaueHa Juis acnupaHToB MpHUX CO PAH, mpomenmux oOydeHue 1o
IporpaMMme MoAroTOBKM MarucTpOB WM CHEHUAINCTOB, MIPOCIYIIABIINX COOTBETCTBYIOIINE KYPCHI
Y UMEIOIINX 110 HUM TOJIOKHUTENbHBIE OlleHKH. OHa OCHOBBIBAETCS HA TIOJIOKEHUAX, OTPAKEHHBIX B
y4eOHBIX TporpaMMmax YKa3aHHBIX YpoBHEW. Jl1is OCBOEHMSI NUCHUIUTMHBI «DU3UKO-XUMHUYECKHE
METO/Bl HMCCJIEIOBAHUS CTPYKTYPBI BEIIECTB» TPEOYIOTCS 3HAHWUS WU YMEHUsS, TPUOOPETECHHBIC
OoOy4arolUMUCs B pe3ylbTaTe OCBOCHUSA psAda NPEIIISCTBYIONIUX IUCHUIUIMH (pa3fesioB
JTUCITUTIITNH ), TAKUX KaK:

—Du3NKO-XMMHUYECKHE METOIbI aHAJIN34;

—QOpranuueckas XuMHus;

—XUMHSI BBICOKOMOJIEKYJISIPHBIX CO€IMHEHHIA;

—@du3nyeckas XUMUS;

—Heopranunueckas xumus;,

—AHanuTH4YeCcKass XUMHUS,

—KBanToBas xumus,

—CTtpoeHue BemnecTna.



2.3. IuctmiuinHa  «D@U3UKO-XMMUYECKHE METOJbl HCCIICAOBAHUS CTPYKTYpPhI BEILECTBY

HE0OX0MMa IPH IMOJATOTOBKE K TOCYIapCTBEHHOM UTOTOBOM aTTECTAIIUH.

3. TpeOoBaHus K pe3yJibTATAM OCBOCHHSI JUCHUNIHHBI

Hpouecc HU3YUCHUA JUCHUIIIINHBI «DOUBNKO-XUMHYECKIE MCTOJbI MCCICAOBAHUA CTPYKTYPHBI

BEILIECTB» HAMpaBlicH Ha (JOPMHUPOBAHHE JIEMEHTOB CIEAYIOIINX KOMIICTEHIIMH B COOTBETCTBUU C
OOII o nanpasienuto noaroroku 04.06.01 Xumuueckue Hayku, npopmib Ou3nuecKas XuMus:

HPOd)eCCMOHaJleble Komnemenuuu:

> YMCHHUC TPUMCHATH (1)I/I3I/IKO-XI/IMI/I‘-IGCKI/I€ MCTOAbI HCCJIICAOBAHUA CTPYKTYPbLI BCIICCTBA,

3HAHWE OCHOB KBAHTOBO-XHMHUYECKOTO MOJICIIMPOBAHUS CTPOCHHS MOJICKYJI U PEaKI[HOHHOM
cniocobHoctH BemiectBa ([TK-4).

[To okoHYaHUM U3YyUYEHUS TUCUUILTAHBI ACTTUPAHTHI JOJKHBI:

3namo:

TEOPETUYECKHE W METOJOJOTUYECKUE OCHOBBI (PU3UKO-XMMHUYECKUX METOJOB H3YyUCHUS
CTPYKTYPHI BEIIECTB;

MPUHIIMIIBI, YCIOBHS W METOAOJOTHIO MNpPUMEHEHUs (PU3UKO-XUMHUYECKUX METOJIOB Ha
MIPaKTHKE;

BO3MOXXHOCTH T€X WJIM UHBIX (PU3NKO-XHMHUYECKUX METOJOB B YCTAHOBJICHHH CTPYKTYPHI
OPTraHUYECKUX U JIEMEHTOOPTaHUUECKUX COCAMHEHUM.

Ymemn:

BBIOMPAaTh HEOOXOAMMBIE W ONTHMAJbHBIE METOIBI JJISI YCTAaHOBIICHUS CTPYKTYPBHI
OpPraHUYECKUX U DJIEMEHTOOPTraHUYECKUX COCIMHECHU;

[IPOBOJUTH pPa3JE€JICHUE CMECEH OPraHUYEeCKUX WIH 3IEMEHTOOPIAaHUYECKUX BEILECTB,
UACHTU(DUKAIMIO UX COCTaBa U ONPEACISATh CTPOCHUE C TIOMOIIBI0 XUMHYECKUX B (PU3UKO-
XUMUYECKHUX METOJIOB aHAIU3a;

OCYIIECTBIISITh TMOWCK METOJOB HWACHTUQUKAIMK ¥ HWHPOPMALUU O CTPYKTYPHBIX
rapamMeTpax OpPraHMYECKUX M DJIEMEHTOOPTaHWYECKHUX COEAMHEHUN C HCIOJIb30BAHUEM
COBPEMEHHBIX 0a3 JJaHHBIX U MOMCKOBBIX CHCTEM.

Hmemv onvim:

pa6OTBI Ha COBpECMCHHOM HAaYYHOM O60py,Z[OBaHI/II/I JJIA (I)I/IBI/IKO'XI/IMI/I‘IGCKI/IX HCCJIeI0BaHUM
OpPraHUYCCKUX U JICMCHTOOPTaHNUYCCKUX COCﬂHHCHHﬁ;

MOACIIMPOBAHUA CTPYKTYPHBIX MapaMCTPOB OPraHUYCCKUX W IJIEMCHTOOPTaHUYCCKUX
BC€IICCTB C UCITIOJIB30BAHUEM KBAHTOBO-XUMHWUYCCKHUX MCTOIOB,

HaMMCaHUs HAYYHBIX OTYETOB U CTaTeH.
4. CTpyKTYpa U cofiep:kaHHe Y4eOHOI JMCIUIIIMHBI
OO0r11ast TPYA0EMKOCTb AUCIUITIMHBI COCTaBIsIeT 3 3aueTHbIe eauHuibl (108 yacos).

4.1. CTpyKTypa IMCIHIIIHHBI

Ne | HaumenoBanue O6bem yueOHOM paboThl, U Bun
JUCLIUIIITUHBI Bcero Bcero W3 aynuTopHbIX CamocCT. | HITOTOBOTO
ayautopH. | Jleki. | JIa6. | Ipakt. | KCP | pabota KOHTPOJIA
1 | ®usuko-xumMHyecKue
MeTo! 108 36 18 | - | 18 | 36 | 36 3auer
WCCIICTOBAHHSI
CTPYKTYpBI BEIIIECTB




4.2. Conep:xaHue THCHHUILINHBI
4.2.1. Pa3geinl AMCHUILIMHLI M BUABI 3aHATHI

o HaNMeHOBALIE Bupl yaueOHON pabOThl M TPYAOEMKOCTbD, U q}oprj; TTeIgJ}I/}LIuero
B pa3zesioB U TeM Beero | Jlekm. | Jla6 | IIpakr | CP | KCP P
yCIIEBAEMOCTHU
OO61as xapakTepuCcTHKa U
KIaccuukanus HU3nKo- Y CTHBI rpyNIoBoi

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

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

OIpoc

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

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

DJIeKTpOHHAas
CHEKTPOCKOIHS.

5 CneKTp(iCKonHﬂ B 12 2 i 5 4 4 VY CcTHBIN TpynnoBoi
BUJTUMOU U orpoc
yIbTPapuOIECTOBOK
o0JacTsiX.

JIromuHecueHuus . .

6 | (bmyopecueHuus u 12 2 - 2 4 4 ¥ CTHBIH IPYIITIOBOH
dbochopecueHIus). onpoc

v PeHTreHoBCKHE METOIBI 12 2 ) 5 4 4 Y CTHBIN TPyNIIOBOU
VICCJIEIOBAHMS. oTpoc
Mertobl uccae0BaHus Y CTHBIN IpynnoBon

8 | onTHYECKH aKTHBHBIX 12 2 - 2 4 4 OIIpOC, pelIeHNe
BEIIECTB. 3a/1a4

VY CTHBIN TpyNIOBOU
9 | Pe3onaHCHBIE METOIBI. 12 2 - 2 4 4 OMpOC, peIICHUE
3a/1a4
Bcero yacoB: 108 18 - 18 36 36
4.2.2. Copep:kaHue pa3ieoB IHCHUILINHBI
No Haumenoanue pasnena Copepxanue paszena (Tembl) @®opMbI IPOBEACHUS
JAUCHUITIINHBI 3aHATHU
1 OOmias xapakTepuCcTHKa U CHeKTpoCcKONn4EcKHe, IudpakuuoHHble, | JIeKInuu, cCeMHHAPHI,
KHaCCHq)HKaHHH (1)I/IBI/IKO' SJICKTPUUYCCKUC U MArHUTHBIC MCTO/BbI. CaMOCTOATCIIbHasA pa60Ta
XUMHWYECKHUX METOJ0B
ONpeICICHUS CTPYKTYPhI
BEIIECTB.
2 Macc-crekTpoMeTpus. IIpuHnunel Macc-cnekTpomeTpuu. Mertoasl | Jlekuuu, ceMuHapsl,
HOHU3aIUH. HpI/IMCHCHI/Ie MaccC- | CaMOCTOATCIIbHAsA pa60Ta
CIIEKTPOMETPUH.




CHeKTpOCKOHI/I‘leCKI/Ie METOAbI HpI/Ipoaa SJICKTPOMArHuTHOTO  U3JTYUYCHUA. .HGKI_[I/II/I, CCMUHAPHI,

WCCIIEIOBaHHUS OCHOBHBIE ~ XapaKTEPUCTHKH  U3TYYCHUS. | CAMOCTOSTENbHAS paboTa
DNEKTPOHHBIE, KoseOaTeNnbHbIC,
BpalllaTeNIbHbIC, CIUHOBBIE U  SIICPHBIC
TIEPEXOJIBL. CriekTphbl UCITyCKaHWS,
TIOTJIONICHHUS M PacCEesTHHS.
MeTto/1p1 KONeOaTeIBLHOM KBaHTOBO-MeXaHUYECCKUI MOJIXOJT K | Jlekiuu, ceMuHaphl,
CHEKTPOCKOTIHH: OTIMCaHUIO KOJICOATEIbHBIX CIICKTPOB. | CAMOCTOSTENIbHAs paboTa
nH(ppaKpacHBIE CIIEKTPHI U CHeKTpOCKOIIHS KOMOWHAIIHOHHOTO
KOMOWHAIIMOHHOE PacCesTHUE paccessuus  (KP). IlpuMmeHeHme METOIIOB
CBeETa. KOJIe0aTeIIbHOM CIICKTPOCKOTIHH JUTSI

KaueCTBEHHOTO M KOJIMYECTBEHHOTO aHaJM3a.
NK-cniekTpocKonusi TBEPbIX TEJl.

DNeKTpOHHAs! CHEKTPOCKOTIHUS. AOGcopOIMoHHas CIIEKTPOCKONHs B BUAMMON | JIeKiuu, ceMUHApHI,
CHexTpoCcKomus B BUIUMOMN U n YO o0nacTsIX Kak METOJ HCCICIOBAaHHS | CAMOCTOSTENbHAs padoTa
yIbTpadroIeTOBON 00IaCTAX. JIEKTPOHHBIX ~ CIIEKTPOB ~ MHOTOATOMHBIX

Mosekyld. CuMMeTpuss M HOMEHKJIaTypa
AIIEKTPOHHBIX cocTosiHMA. Kiaccudukanus u
OTHECEHUE NIEKTPOHHBIX MEPEX0JI0B.
IIpumeHnenne JIEKTPOHHBIX CIIEKTPOB
MIOTJIONICHNS B Ka4€CTBEHHOM, CTPYKTYPHOM
Y KOJINYECTBEHHOM aHAJIN3aX.

JromuHECTIEHIUA OcHOBHBIE XapaKTCPUCTHUKH Jlekuuu, ceMUHApBI,
(pmyopecuenuns n JTFOMHUHECLICHIIUH. 3aKOHOMEPHOCTH | CaMOCTOSATCIbHASL pabora
ocopecuenims). JIFOMUHECIICHITNH.

PenTrenosckue MeTOBI [Ipupona  peHTTEeHOBCKHMX  CIIEKTPOB. | JIekimu, cemuHapsl,
HUCCICIOBaHUA. Knaccmbnxaum{ PEHITCHOBCKUX METOI0B CaMOCTOATCIIbHAs pa60Ta

aHajusa.

MeTo/1p1 UCCIIeIOBaHUS Jucniepcusi  ONTUYECKOTO  BpaieHusd. | JIekuun, ceMUuHapsl,
OINTUYCCKHN aKTUBHBIX BCIICCTB. OnrTuyeckuu prrOBOﬁ JUXPOU3M. CaMOCTOATCIIbHAasA pa60Ta
Pe3oHaHCHBIE METOBI. Meton SIMP. Meton OIIP. Jlekuuu, cCeMUHApBHI,

caMocTosTenpHas paboTa

5. O0pa3oBaTebHbIEC TEXHOJIOTHH

1. AkTuBHBIE 00pa30BaTEIbHbIE TEXHOJOTUH: JIEKIIMH, CEMUHAPbI U IPAKTUYECKHUE PaOOTHI.

2. CompoBOK IeHHE JICKIM BU3YaJIbHBIMU MaTepHajlaMH B BHJIE CJIAiIOB, MOATOTOBIEHHBIX C
UCIIOJIb30BAHUEM COBPEMEHHBIX KOMIBIOTEPHBIX TEXHOJOTUM, NpPOEHUPYEMbIX Ha OJKpaH C
IIOMOUIBIO BUEOMPOEKTOPA.

3. IlpoBeneHre mpakTHUECKUX pabOT B JTabOpaTOpHsIX, ydacTHe OOy4aroIIuXcs B HAyYHOU
paloTe U BBIIOJIHEHNUH HCCIIE0BATENbCKUX MPOEKTOB.

4. Ucrnonp30BaHuE CIIENMAIBHOIO MporpaMMHOro obecrnieueHuss 1 VHTepHET-pecypcoB s
00y4eHHs B X0/i€ MPAKTUYECKUX U CAMOCTOSATENIbHBIX paboT.

6. YueOHO-MeTOANYECKOE 00ecTIeYeHHe CAMOCTOSITE/IbHOM PadoThI ACIIHPAHTOB

Bunsl camoctosTenbHON pabOTHI:

B JIOMAallTHUX YCIIOBUSAX, B YUTAJILHOM 3ajie OMOTMOTEKH, Ha KOMIIBIOTEpaxX C JOCTYIIOM K
0azamM naHHBIX W pecypcaM HHTepHeT, B J1abopaTopusix € JOCTYIOM K JabopaToOpHOMY
000pYyIOBAaHUIO B IPUOOPAM.

CaMocTtosiTenbHass paboTa MOAKPEIIISETCs y4eOHO-METOIUYECKHUM UM HH(POPMAIMOHHBIM
oOecrieueHreM, BKIIFOYAOIIUM YYEOHUKH, y4eOHO-METOIUYECKHE IMOCOOMs, KOHCIEKTHI JIEKIIHH,
yuyeOHOe U HaydHOe IIporpaMMHOe obecrieueHue, pecypcbl MHTepHeT.




7. O eHOYHBIE CPEICTBA A/l TEKYLIero KOHTPOJISI YCIIeBaeMOCTH, IPOMEKYTOYH O
aTTecTalMH 110 HTOraM OCBOCHUSI M CHUTIMHBI

Llenp koHTpoONsi - MoiydeHHe HHGOpMalUUU O pe3yidbTaTaXx OOy4YeHHUS U CTENeHH HUX
COOTBETCTBHS pe3ysbTaTaM OOy4EHHUsI.

7.1. Tekyumuii KOHTPOJIb
Texymuii KOHTpOJIb yCIEBaeMOCTH, T.€. IPOBEPKa YCBOEHUs yueOHOro Marepuaa,
PErYJISIPHO OCYILIECTBJSIEMass HAa MPOTSHKEHUH ceMecTpa. TeKyllMil KOHTPOJb 3HAHUM Yy4Yalluxcs
OpraHU30BaH KakK YCTHBIN rpymnmoBoi onpoc (YI'O).
Texymas camocrosiTensHast paboTa acmUpaHTa HapaBiIeHA Ha YIiyOJIeHHWE W 3aKperieHue
3HaHWH, U pa3BUTUE IPAKTUYECKUX YMEHHM aCIMpPaHTa.

7.2. IIpoMesKyTOYHAS aTTeCTALMS
[IpomexyTouHas aTTecTalusl OCYILECTBISETCS B KOHLIE CEMECTpa M 3aBEpIIAET U3yyeHUE
TUCHUIUTUHBL  «DU3UKO-XMMHYECKHE METOJbl HCCIEAOBaHUs CTPYKTYphl BemiecTBy. Dopma
aTTecTaluy —3a4erT.

KOHTpOJ’[beIe BOITPOCHI K 32a49€TY:

1. Obmiast xapakTepUCTHKA U KJIaccu(PUKaIus PU3UKO-XUMUYECKHX METOJIOB ONPEACTICHHS
CTPYKTYpBbI BELIECTB.

Metoapl omnpeneneHust Gpu3MUecKux cBOicTB. OOmas XapaKTepUCTHKA M KiacCH(pUKaus
MeToA0B. CHEeKTpOCKONMYECKUe, IU(PPAKIMOHHBIEC, D3JIEKTPUYECKHE M MAarHUTHbIE METO[bI.
OHEepreTU4ecKrue XapaKTEPUCTHKU Pa3IMYHbIX METOJ0B. UyBCTBUTENBHOCTh M pa3pellaroias
CIOCOOHOCTh METOJ1a. XapaKTepucTuIecKkoe BpeMs Meroa. ViHTerpanus MeTo10B.

2. Macc-cnekTpomeTpust

[Ipunuunsl mMacc-ciekTpoMeTpuu. briok-cxema Macc-cniekTpomeTpa. OTHOIIEHHE MacChl K
3apsny. Macc-criektp. MosnekyisipHble npeiecTBeHHUKN. CTaOuibHble U MeTacTaOUIIbHbIE HOHBI.
@parmenranusa. MeToapl HOHM3aUUU: DJIEKTPOHHBIN  yAap, (GOTOMOHM3AIMS, XUMHUYECKas
noHusanys. MoHHBIM TOK M cedyeHMe HOHM3auuu. Paspemaromias cuia Macc-CIIEKTPOMETpa.
Bpemsinponernsiii Macc-criekrpomerp. KBaapymnosnbpHblii Macc-ciekTpoMeTp. CHEeKTpoMETp HOH-
LUKJIOTPOHHOTO pe3oHaHca. [IpumeHeHue Macc-crnekTpoMmeTpuu. MneHTudukanus BelecTsa.
Koppensauuss Mexay MOJEKYJIIpHOW CTPYKTYpOW M Macc-ciekTpamu. M3MepeHne NOTEHIHAJIOB
MOSBJIEHUsS HWOHOB M OIpPEAEIEHUE IOTCHIHMAIOB HWOHU3ALMM W DHEPIrUU paspbiBa CBI3EH.
Omnpenenenre MapUUaIbHBIX JaBJIEHUN KOMIIOHEHTOB Ta3oBbIX cMeced. DQ@y3uoHHas suelka
Knyncena. OnpezaeneHue TemaoThl CyOInMaliy, TEMI0Thl PeaKlii U KOHCTaHThl PABHOBECHSI.

3. CIeKTpOCKONMUYECKHUE METObI NCCIIETOBAHUS

[Ipupona snekTpoMarHuTHOrO U3nydeHus, OCHOBHbBIE XapaKTEPUCTHKHM M3Iy4YEeHUs (4acrTora,
JUIMHA BOJIHBI, BOJIHOBOE YHCIIO). DJEKTPOHHBIE, KoyieOaTelbHble, BpalllaTelbHble, CIIMHOBBIE U
AJIEpHBIE MIEPEXO/IBI KaK PE3YJbTAT Pa3IMUHbIX TUIIOB BHYTPUATOMHBIX MJIM BHYTPUMOJIEKYIISIPHBIX
B3aUMO/ICVCTBUH. CrnexTpsl HCITyCKaHUs, ITOIJIOLEHUS 51 paccesiHus.
BaxHelime XapakTepUCTUKU CIEKTPAJIbHBIX JMHHUHA (T0JI0)KEHUE, MHTEHCUBHOCTb, LIMPUHA).
[TpuHIMNUATBHAS cXeMa CIIEKTPOCKONMUYECKUX U3MepeHul B 000 obnactu crekrpa. OCHOBHbBIE
Y3JIbl CIIEKTPAJIbHON YCTAaHOBKH. VICTOUHMKH JIEKTPOMArHUTHOTO U3JIy4EHUS.



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

KBaHTOBO-MEXaHMUYECKUI TOJXO/ K OMHCAHUIO KOJIEOATEIbHBIX CIIEKTPOB. Y POBHU SHEPTHH,
ux kiaccupukanus, ¢GyHIaMeHTalbHble, OOEPTOHHBIE W COCTaBHbIE YacTOThl. MHTEHCHBHOCTH
MoJIOC KoJiebarenpbHBIX crekTpoB. [IpaBuma otbopa u mHTeHCHBHOCTH B MK mornomennu u B
cnekrpax KP. Cnekrpockonus komOuHanmoHHoro paccesiHust (KP). CTOKCOBBI M aHTHUCTOKCOBBI
muann KP. Omnpeznenenne reomeTpuyeckux IapaMeTpoOB HEMOJIAPHBIX Mouiekyn. Kiaccuueckas
3ajlaya O KOJIeOaHMSIX MHOTOATOMHBIX MOJeKyl. YacToTel U (opMbl HOpMaJbHBIX KojieOaHUI
MoJieKys1. CUIIOBBIE ITOCTOsIHHBIE. Y4eT cuMMeTpun Mosiekyibl. ConocraBienue MK u KP cnexktpos
Y BBIBOJIBI O CHMMETPHH MOJIEKYJIbl. XapaKTepUCTUYHOCTh HOPMAaJIbHBIX KoneOaHuil. Onpenenenue
CWJIOBBIX II0JIEH MOJIeKyJIbl. Vcronib30BaHne N30TONO3aMEIIEHHBIX MOJIeKyl. Koppemnsaius cuinoBeix
IIOCTOSIHHBIX C JAPYTMMHM IapaMeTpaMud M CBOHUCTBaMH MoJieKyl. Ilpumenenne MeTonoB
KoJIe0aTeNbHON CIEKTPOCKOMHMH JUII KaueCTBEHHOTO M KOJHMYECTBEHHOTO aHaiMu3a. TeXHUKa U
Metonukn UK cnekrpockonuu u cnekrpockonuu KP. MK-cnekrpockonus TBepabix Tei. CHeKTpsl
nponyckanusi, Iu(pQy3HOro paccesiHus, HApPYIIEHHOTO MOJHOTO BHYTPEHHEIO OTPAXKCHHS,
ucnyckanus. HK-®ypope-ciektpockonusi, @Dyppe mnpeoOpazoBaHue, BbIMIPhIIK JKaKWHO,
®enmxera, Konna.

5. DnexTpoHHas ceKTpocKonus. CIEeKTPOCKONHS B BUJAUMOKN U YIBTPadUOICTOBON 00IaCcTsIX

BeposiTHOCTH 1epex010B MEXY IEKTPOHHO-KOJIeOaTeIbHO-BpAIlaTeIbHBIMU COCTOSIHUSIMU.
[Mpunuun ®panka-Konpona. OmnpeneneHue SHEPTUH AUCCOLMAIMH W JPYTUX MOJCKYJISAPHBIX
MMOCTOSIHHBIX. AOCOpOIIMOHHAS CHEKTPOCKONHS B BHUAMMOH H Y@ 00macTsXx Kak MeETOJ
HCCJICIOBAHUS AJIEKTPOHHBIX CIIEKTPOB MHOIOAQTOMHBIX MOJIEKYJ. XapaKTEePUCTUKH 3JIEKTPOHHBIX
COCTOSIHMII MHOTOATOMHBIX MOJIEKYJI: SHEPTHUs, BOJHOBbIE (YHKIUH, MYJIbTHILUIETHOCTH, BpPEMS
xu3H. CUMMETpHUsI U HOMEHKJIATypa JJEKTPOHHBIX cocTtosHui. Kiaccudukanuss m oTHeceHue
AJICKTPOHHBIX IEPEX0JI0B. MHTEHCUBHOCTH MOJIOC pa3audHbIX mepexonaoB. IIpaBuna otdopa u
HapyuieHus 3anpera. [IpuMeHeHue »SIEKTPOHHBIX CIEKTPOB IMOMVIOIIEHUS B KadyE€CTBEHHOM,
CTPYKTYpPHOM U KOJIMYECTBEHHOM aHanmu3ax. XpoModopsl. CHEKTphl COMPSIKEHHBIX CUCTEM U
MPOCTPAHCTBEHHBIC 3((EKTH B AJNEKTPOHHBIX CIEKTpaxX MOMIOMICHHS. TeXHHKa CIIEKTPOCKOINN B
BUIUMON 1 Y@ o0macTsX.

6. Jlromunectennus (hayopecteHus U pochopecieHims)
dorodpusnyeckue mnporeccbl B Moisiekyje. OCHOBHbIE XapaKTEPUCTUKU JIOMUHECHEHIINH
(crieKTpbl MOTJIOUIEHUS M CIEKTPbl BO30YXKAEHUS, BpEMEHa XM3HHM BO30YXKJEHHBIX COCTOSIHHH,
KBaHTOBBII M 3HEPreTUYECKUI BBIXOJ JIOMUHECUEHIMH). CUHIJIETHBIE U TPUILJIETHBIE COCTOSIHMSL.
3aKOHOMEpPHOCTH JoMUHecleHIMH (3akoH Crokca-Jlommens, mnpasuno JleBmmHa, 3aKkoH
BasunoBa). TymeHnue mroMuHecneHIMH. [IpakThyeckoe HCIONb30BAHUE KOJUYECTBEHHOIO
JIOMUHECLIEHTHOTO aHAJIN3a.

7. PEHTT€HOBCKHE METO/IBI UCCIIEIOBAHUS
[Ipupona peHTreHOBCKMX crnekTpoB. Kpas mnornomenus. B3anMoCBs3b PEHTIEHOBCKUX
CHEKTPOB TMOTJIOIIEHUSI U XapAKTEPUCTHUUYECKUX CIIEKTPOB HCIYCKAHMS. 3aBHCHUMOCTb YacTOTbI
nepexoja KpaeB IMOIJIOMICHUS WM JMHUWA HCIYCKaHWUS OT BEJIIMYMHBI MOPSAIKOBOTO HOMEpa
anemeHTa (3akoH Mo3snu). Knaccudukanus peHTIeHOBCKUX METOJOB aHaiu3a. AHaIW3 10
MEPBUYHOMY PEHTTCHOBCKOMY H3JIyYEHUIO (PEHTI€HOIMHCCHOHHBIN). AHAJIN3 TO BTOPUYHOMY

PEHTTEHOBCKOMY U3ITyYEHUIO (peHTTreHO(TyOpECIIEHTHBIN). 3aKoH bparra-Byneda.
PentrenoabcopOunonHslii  aHanu3.  PeHTreHoBckass — (OTO3JEKTPOHHAs  CIEKTPOCKOIHUS
(oMEeKTpOHHAsI CIEKTPOCKOMHUs JUIsi XuMudeckoro anammza - OCXA). Merog OCXA kak

HETIOCPEJICTBEHHBI AKCIEPUMEHTAIBHBI METO W3MEPEHHS BEIMYMHBI JHEPTHH XHUMHYECKON
cBs3u. BosmoxkHoctn DCXA nans aHanmza moBepxHocTe. Orke-3JeKTpOHHAs CIEKTPOCKOIMMS,
Bo3MokHOCTH ODC U151 aHANM3a JIETKUX 3JIeMeHTOB. CHHXPOTPOHHOE M3ITydeHne u MeToasl XAFS
(EXAFS, XANES). lccnenoBanue KOOpAMHAIIMU U TIPUPOJIBI OJIMKANIIIETO OKPYKEHHS aTOMOB.



8. MeToibl UCClIeI0BaHUsI ONITUYECKH AKTUBHBIX BEILIECTB

Hucnepcusi onTuyeckoro BpamieHus. KpyroBas mnonsipusaiusa Jyda cBeTa. Bpaiienue
IUIOCKOCTH HOJIAPU3ALMU  IIJIOCKOIOJIIPU30BaHHOrO cBeTa. CrnupanpHas MOJAEIb ONTHYECKON
aKTUBHOCTH. BpamnarenpHas cuia mnepexoja. YCJIOBUS BpalleHUs IUIOCKOCTU MOJIAPU3ALUU.
Hucnepcust onrtudeckoro BpameHus. Jpdexkr Korrona - anomanpHas ngucnepcus. Cxema
skcriepuMenTa. [IpuMeHeHns K M3y4eHuro KOHGUTrypaluud U KOH(pOpMaluyu ONTHYECKH aKTHUBHBIX
BellecTB. [IpaBuiio OKTaHTOB.

OnTuyecknii  KpyroBoW JMXpOW3M. YpaBHEHHWE morjomeHus cBera. KoaddumumeHt
SKCTUHKLIMHM W MOJISIPHOIO NOMVIOUIEHMS. OJUIMITHYECKAs NOJsApU3alus CBeTa. 3aBUCUMOCTD
ONTUYECKOTO KPYrOBOTO JAUXPOU3MA OT JUIMHBI BOJHBL. CXxeMa U3MEpEeHU KpPyroBoro JUXpoHU3Ma.
OO05acTh TPUMEHEHHUS B CTEPEOXUMHUU U DJICKTPOHHOM CTPOCHHUM ONTHYECKH aKTUBHBIX BEIIECTB.
CpaBHeHuMeE ¢ UCIIepcuel ONTUYECKOTo BpalieHus U Y d cnekTpoCcKomue.

9. Pe3oHaHCcHBIE METOEI

Meron SIMP. ®dusuyeckue OCHOBBI SIBICHUS SAECPHOTO MarHUTHOTO pe3oHaHca. CHsTHE
BBIPOKJCHUSA CIMHOBBIX COCTOSHMH B TOCTOSIHHOM MArHUTHOM II0J€. YCJOBUE SAEPHOTO
MarHuTHOTO pe30HaHCa. 3aCeICHHOCTh YPOBHEH IHEPTUHU, HACKIIICHHUE, PEIAKCAIMOHHBIE TIPOLIECCHI
A [IUPUHA CcUTHalla. XUMHYECKUWA CABUAT U CIUH-CIIMHOBOE paciiernieHue B crnekrpax AMP.
Koncranra skpanupoBanusi sigpa. OTHOCUTENbHBIA XUMHUYECKUN CHBUT, €ro OINpEIeICHUE HU
KCIOJIb30BaHUE B XUMUK. CIIMH-CIIMHOBOE B3aUMOJICUCTBUE SJIEp, €r0 MPUPOA, YACIO KOMIIOHEHT
MYJIBTUIUIETOB, PACHpENEICHUEe WHTCHCUBHOCTH, MPaBWJIO CYMM. MeETOJ JIBOMHOTO pE30HAHCA.
[Ipumenenue cnektpoB SAMP B xumuu. TexHuka W MeToAMKa SKcrnepuMeHTa. CTpyKTypHbIU
aHanu3. XuMHUYecKas nojisipusauus saep. biaok-cxema cnekrpomerpa AMP, Thnbl ciekTpoMeTpOB.

Meron OIIP. IIpuHIUIBI CHEKTPOCKONHMH 3JIEKTPOHHOTO TMapaMarHUTHOTO (CIUHOBOTO)
pe3zonanca. Ycnosue JIIP. g-daktop u ero 3naueHue. CBepXTOHKOE paciuerienue curnana JI1P
IIPU B3aUMOJICUCTBUM C OJAHUM M HECKOJBKUMH sApaMd. YUCIO KOMIIOHEHT MYJbTHUIUIETA,
pacnpenenenue wuHteHcuBHOCTH. Koncranta CTC. Tonkoe pacumiervienue. Illupuna mauHMiA.
[Ipunoxenue meroga DIIP B xumuu. M3yueHue MexaHn3MOB XMMHUYECKUX PEAKUUN. XUMUUYECKAs
noysipu3anus 3JIeKTpoHOB. OmpeneneHue CBOOOTHBIX paIUKAIOB W APYIHX IMMapaMarHUTHBIX
LEeHTpoB. Vcmonb30BaHME CHUHOBBIX METOK. biok-cxema crnektpomerpa OIIP, ocobeHHOCTH
SKCIEPUMEHTA, JIOCTOMHCTBA U OTPAHUYEHUS METO/IA.

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

OcHoBHas JInTepaTypa

1. Ananu3 OpraHM4eckuxX U 3JEMEHTOOPraHWMYECKHUX COEAMHEHMH; yuyel.-meroa. mocobue /
coct.: I'. b. Hengenkas, JI. I1. [llaynuna, A. A. Tarapunosa, T. B. MamaceBa. — HpkyTck:
Ury, 2014. - 93 c.

2. AdanaceeB, b. H. ®usnueckas xumust / b. H. Adanacoes, 0. II. AkynoBa. — M.: Jlans,
2012. — 464 c.

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

4. CunbBepcteiiH, P. CnexkrpoMerpuyeckas HACHTU(GHUKALMS OPraHUYECKUX COEAMHEHUH /
P. CunbBepcreitn, ®@. Beberep, J. Kumn. — M.: bunowm. Jlabopatopus 3nanmii, 2014. — 557
c.

JdonmosiHuTEIbHAS JIUTEPATYPaA

1. Wnmen, 3. OcHoBBl opranuyeckoit crepeoxumun / . Unuen. — M.: bunom. JlabopaTtopus
3Hanui, 2014. — 703 c.

2. Knenun, B. U. Bricokomonekynsipabie coenunenus / B. M. Knenun, U. B. degycenko. —
M.: Jlans, 2013. - 512 c.

3. Peyros, O. A. Opranunueckas xumusi: B 4-x 1. T. 1 / O. A. Peyros, A. JI. Kypn, K. I1. Bytun
— M.: bunowm. Jlabopatopus 3nanuii, 2014. — 567 c.



10.

11.

12.

Peyros, O. A. Opranuueckas xumusi: B 4-x 1. T. 2/ O. A. Peyros, A. JI. Kypn, K. I1. Bytun
— M.: bunowm. JIabopatopus 3Hanwmii, 2014. — 623 c.

Peytos, O. A. Oprannueckas xumusi: B 4-x 1. T. 3/ O. A. Peyros, A. JI. Kypn, K. I1. Bytun
— M.: bunowm. JIabopatopus 3Hanuii, 2014. — 544 c.

Peytos, O. A. Oprannueckas xumusi: B 4-x 1. T. 4 / O. A. Peyros, A. JI. Kypn, K. I1. Bytun
— M.: bunowm. JIabopatopus 3Hanwuii, 2014. — 726 c.

Cmut, B. A. OCHOBBI COBpPEMEHHOI'O OPraHMYECKOrO CHHTe3a. Y4yeOHoe mocobue /
B. A. Cmur, A. 1. luneman. — M.: bunowm. JIaboparopus 3uanwmii, 2014. — 750 c.

Tpasens, B. @. Opranunyeckas xumusi: yueOHoe nocobue s By3oB: B 3-ex 1. T. 1 /
B. ®. TpaBens. — M.: bunowm. JlabopaTopus 3nanuii, 2014. — 368 c.

TpaBensb, B. @. Opranuyeckas xumusi: ydeOHoe mocobue it By3oB: B 3-ex 1. T. 2 /
B. ®. TpaBens. — M.: bunom. JlabopaTopus 3nanuii, 2014. — 517 c.

TpaBensb, B. @. Opranuyeckas xumusi: ydeOHoe mocodue it By3oB: B 3-ex 1. T. 3 /
B. ®. TpaBens. — M.: bunowm. JlabopaTopus 3nanuii, 2014, — 388 c.

XenpBuHKenb, JI. Cucremarudyeckas HOMEHKJIATYpa OPraHUYECKUX COCAMHCHHHA /
. XenpBunkenb. — M.: bunowm. JIaboparopus 3nanuii, 2014. — 232 c.

OnpmienOpoiix, K. Mertamiooprannueckas xumusi / K. DnpmenoOpoix. — M.: buHoM.
JlabGopaTtopus 3nanuid, 2014. — 750 c.

DJIEKTPOHHBIE PecypChl
bazpuib, O.K. Bpemenne B kypc «®Du3ndyeckue METOIbI HCCICIOBAHUS B XUMHUU»
[DnexkTpoHHbIi pecype]: yueOHoe mocobue / O.K. ba3puib. — Dnektpon. nan. — Tomck:
TTY, 2016. — 132 c. — Pexum mocryma: https://e.lanbook.com/book/91951. — 3arm. ¢
JKpaHa.

. benamenko, JI.K. Kommnberorepasie MeTo b1 B pusuke u pusmueckoid xumuu. JlabopaTopHbIit

MPAKTUKYM [DIeKTpoHHBIN pecypc]: yueOHoe mocobue / J[.K. benamenko. — DnekTpoH.
maH. —  MockBa: MUCHUC, 2012. — 109 ¢ — Pexum pocryma:
https://e.lanbook.com/book/47442. — 3arun. ¢ skpaHa.

lNanmakTuonona, A.C. AHanu3 opraHM4eCKUX COCAMHEHUN [ DIEKTPOHHBIN pecypc]: yueOHoe
nocobue / A.C. I'anaktuonosa, I'.A. Xonob6osa, N.JI. ®unumonosa, M.C. FOcy6oB. —
OnektpoH. maH. — Tomck: Cub6I'MY, 2013. — 88 c¢. — Pexum nocryma:
https://e.lanbook.com/book/105846. — 3ar. ¢ 3kpaHa.

KeGentseB, A.M. Ananmutuueckas XuMHS. Xpomartorpapuyeckue METOIbl aHalu3a
[DnexkTpoHHBI pecypc]: yueOHoe mocobue / A.M. XKebeHTseB. — DNEKTpPOH. AaH. —
Munck:  Hosoe  3manme, 2013. — 206 c¢. —  Pexum  nocryma:
https://e.lanbook.com/book/64909. — 3aru. ¢ skpaHa.

Kaparaesa, E.C. Teopernueckrie 0CHOBBI ra30BOM XxpomaTorpaduu [ DIeKTpOHHBIN pecypc]:
moHorpadus / E.C. KaparaeBa. — Dnexrpon. nan. — Kazans: KHUTY, 2015. — 268 c. —
Pexxum noctyna: https://e.lanbook.com/book/102099. — 3ar. ¢ skpaHna.

JlepenoBa, O.B. MonekynspHas CHEKTPOCKOINHUsA [DIEKTPOHHBIN pecypc|: ydebHo-
Meroandeckoe nocodue / O.B. Jlepenonra, C.A. llInbikoB. — DnekTpoH. naH. — VIBaHOBO:
UI'XTY, 2016. — 95 c. — Pexxum pocryna: https://e.lanbook.com/book/96110. — 3armn. ¢
JKpaHa.

Cyxanos, I1.I1. AHanM3 MHOTOKOMIIOHEHTHBIX MOJUMEPHBIX cucteM Merogamu AMP. Hacte
Il. Onuromep—monuMepHbIE TpEeBpalIeHUs [DIEKTPOHHBIM pecypc]: MoHorpadus /
ILII. CyxanoB. — OmnektpoH. naH. — Kazaup: KHUTY, 2006. — 269 c. — Pexum
noctyna: https://e.lanbook.com/book/13264. — 3ar1. ¢ skpaHa.

CrrueB, C.H. BricokorddexTuBHas KuIKOCTHAS XpoMmarorpadusi: aHATUTHKA, QU3ndecKas
XUMHUS, Pacro3HaBaHHE MHOTOKOMITOHEHTHBIX CHCTEeM [DJIEKTPOHHBIN pecypc]: ydeOHoe
nocobue / C.H. Crrues, B.A. TI'aBpunnna. — DnektpoH. naH. — Cankrt-IletepOypr: Jlanb,
2013. — 256 c. — Pexum gocryma: https://e.lanbook.com/book/5108. — 3ari. ¢ skpana.
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0. MaTepHaﬂbHO-TeXHI/I‘leCKOC o0ecneyeHue AUCHHUIIIMHBI

Ji1st OCBOEHUS TPOTpaMMbI 0O0YUYSHHS | JIJISl BBITIOJTHEHUS! HAYYHO-MCCIIEI0BATEIbCKUX paboT
M0 TeME€ IUCCEPTAlMU KaXXIAOMYy aclHUpaHTy MPEAOCTaBICHO HHAMBHAyallbHOE pabouee MECTo,
00OpYZIOBaHHOE  NPUTOYHO-BBITSDKHOM  BEHTWIALMEH,  BOJOMPOBOZOM,  BOJOOTBEICHHEM,
BO3yX0BOJIOM. [Ipu BBIMOTHEHUH KBAIM(UKAIMOHHBIX U AMCCEPTAIIMOHHBIX PabOT acUpaHTHI
UMEIOT BO3MOXXHOCTHb ~ HCIOJB30BaTh  MaTEPHAIBLHO-TEXHUYECKHWE CpeAcTBa Jaboparopuid
(OprrexHuKa, peakTUBBI, pPACXOJHBIE MaTepHalibl, JabopaTopHas IMOCyJa, HW3MEpPUTEIbHOE
o0opyIoOBaHUE M JIp.), a TaKKe HUMEIOT JOCTYHn K JoporocrosuieMmy obopynoBanuto WpUX u
baiikanbckoro nenTpa kouiekTuBHOro nonb3oanust CO PAH (mudpooit mynsTusaepusiii @ypoe-
cnekrpometp AMP DPX-400, AMP-cnextpomerp AV-400 ¢pupmer Bruker Bio-Spin, xpomaromacc-
cuektpometrp GCMS-QP5050A ¢upmer SHIMADZU, umnynscusiii DI1P-ciektpomerp Bruker
ELEXSYS ES580, undpaxpacusiii ®@yprse-cnekrpomerp IFS-25 ¢upmsr Bruker, UK-KP ®ypse
cnektpoMeTpbl Varian u Vertex-70 ¢upmpr Varian, UV/VIS-cnektpomerp Lamda 35 dupmsl
Perkin Elmer, cnekxrpoduyopumerp LS55, wusrorosurens Perkin Elmer, mnopomkoBslii
mudpaktomerp D2 PHASER, monokpucrammmueckuii nudpakromerp D8 VENTURE u ap.) Hdns
MPOBE/ICHUSI  KBAHTOBO-XMMHYECKHX  pPAcueTOB  HMMEETCS  BBIYHCIHMTENBHBIA  KJIacTep
39T'u/112I'6/14T6 u HEeoOxoAMMOE TPOTPaMMHOE OOEeCTIeUeHHE.
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