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Pabouass mporpamMma cocTaBieHa B COOTBETCTBHH C DenepanbHbIM TOCYJapCTBEHHBIM
o0pa3oBaTeNbHBIM CTAaHIAPTOM BBICHIErO 00pa3oBaHUs IO HampasieHuio moarotoBku 04.06.01
Xumuyeckue Hayku (YpOBEHb TIOATOTOBKH KaJpOB BBICHICH KBau(UKauu) (yTBEpKICH
[Tpukazom MunuctepctBa oopazoBanus 1 Hayku PD ot 30.07.2014 Ne 869)

PABOYASA ITPOTPAMMA PACCMOTPEHA 1 OJOBPEHA Ha 3acenanun Y4eHOro cCoBeTa
NpUX CO PAH npotokon Ne 7 ot 30 mas 2018 r.

A/ ; /)
HavanpHuk otaena acnupaHTyphl K.X.H. "7] //W H.H. Tpodumona

1. Heau u 3a1a4u y4eOHOH TUCITHNIMHBI

PaccmarpuBaeMass nHCUMIUIMHA OTHOCHUTCS K OCHOBHBIM JUCHMIUIMHAM IIPU TOATOTOBKE
acmHUpaHTOB, 00yvaroImuxcs no npopuiaro OpraHudeckas XUMUsl.

Henbo u3ydyeHHs TUCHUIUIHHBI SBISCTCS TpHOOpeTeHHe (yHIAMEHTAIBHBIX 3HAHUW U
MPAKTUYECKUX HAaBBIKOB, HEOOXOIUMBIX JUIsl MpodeccHOHANbHON HaydyHO-HCCIEA0BaTEIbCKOM,
WHHOBAIIMOHHOW M 00pa30BaTeNbHOMN NEATEIBPHOCTH B OOJIACTH NMPUMEHEHHUS (PU3UKO-XHMHUSCKUX
METOJIOB HCCJIEIOBAHUS U B CMEXKHBIX 00yacTsaX Hayku. DopMHpOBaHUE KOMIIETEHIMI B o0xacTu
OCHOBHBIX (DH3UKO-XMUMHUYECKMX METOJOB YCTAaHOBIICHUS COCTaBa M CTPOCHHS OPTaHHMYECKHUX
coeMHEeHMH, (POpMUPOBAHUE HABBIKOB CAMOCTOSITENIbHON pabOThl C MPUOOPHON M aHAIUTUYECKOU
0a30ii PU3UKO-XUMUIECKIX METOJIOB aHAIIN3a, KOMITBIOTEPHBIM IMTAPKOM U OH-JIAliH 0a3aMU JIaHHBIX.

3agaum AUMCHUILIHHBI:

e (opmupoBanue mpencraBieHUd 00 (U3HKO-XUMHYECKHX METOJAX HM3YYCHHS CTPYKTYPHI
BEILIECTB;

® O03HAaKOMJICHHE C OCHOBAMM Ba)XHEHMIIMX COBPEMEHHBIX (U3UKO-XMMHUECKUX METO/I0B
aHaIn3a;

e (opmupoBaHWE HABBHIKOB M YMEHUH TIOIXYYCHHS W HWHTEPIPETANUU JAHHBIX (U3HUKO-
xumuueckux MetonoB aHanmmza (YO, HK- SAMP, wmacc-), ycTaHOBIEHUS CTPOCHUS
OpPraHUYeCKUX M JJIEMEHTOOPIaHWYECKUX COCAMHEHUN 10 COBOKYIIHOCTH JAaHHBIX
MHCTPYMEHTAJIBHBIX METO/IOB.

2. Mecto qucuuminnel B ctpykrype OOII

2.1. Yuebnas mucuumimaa bl1.B.O.3 «®Pu3MKO-XMMUYECKHUE METOJbI HUCCICIOBAHMS
CTPYKTYphI BEIIECTB» BXOJIUT B BapUAaTUBHYIO YacTh MEXIUCIUIUIMHAPHOTO MPO(EeCcCCHOHAIBHOIO
moayis OOIL

2.2. JlanHas mporpaMMa CTPOUTCS Ha TPEEMCTBEHHOCTH TPOTPaMM B CHUCTEME BBICIIIETO
oOpa3zoBaHus M mpeaHasHaueHa i acnupaHtoB MpUX CO PAH, npomeamux oOyueHHe MO
IIporpamMMe IoAroTOBKM MaruCTpOB WIHM CHELUAINCTOB, IPOCIYIABIINX COOTBETCTBYIOIINE KYPCBI
Y UMEIOIMX 110 HUM TIOJIOKUTENbHbIE OLIEHKH. OHa OCHOBBIBAETCS Ha MOJIOKEHUAX, OTPAKEHHBIX B
y4eOHBIX IporpaMMax yKa3aHHbIX YpoBHEW. JlJi1 OCBOEHMS IUCHUIUIMHBI «DPU3NKO-XUMHUYECKHE
METO/ABl MCCIEOBAHUS CTPYKTYphl BEILECTBY» TPEOYIOTCS 3HAHUS U YMEHHs, NpUOOpeTeHHbIE
oOyyarolMMUCS B pe3ylbTaTe€ OCBOCHUS psAa NPEIUIECTBYIOIUX JUCHUIUIMH (pa3zesioB
JUCLUIUINH), TAKUX KakK:

—PU3NKO-XUMHYECKHE METO/Ibl AHAJIN3A,

—Opraanyueckast XuMusi;

—XVMHSI BBICOKOMOJIEKYJISIPHBIX COEIMHEHNH;

—®dusnueckas XuMus;

—Heoprannueckas xumus;

—AHanuTuyeckas XuMus;

—KBaHnToBas xumMu4,

—CrtpoeHue BeuecTna.



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

HE00XOMMa IPH MOJATOTOBKE K TOCY/IapCTBEHHOM UTOTOBOM aTTECTaIlUH.

3. TpeOoBaHus K pe3yJibTATAM OCBOCHHSI JUCHUNIHHBI

Hpouecc HU3YUCHUA JUCHUIIIINHBI «DOUBNKO-XUMHYECKIE MCTOJbI UCCICAOBAHNA CTPYKTYPhL

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

HpOdIeCCHOHaJleble Komnemenuuu.:

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

3HaHUE OCHOB KBaHTOBO-XHMHUYECKOTO MOICIHUPOBAHUS CTPOCHHS MOJICKYJ U PEaKIIMOHHOMN
cniocobHoctH BemiectBa ([TK-4).

[To okOHYaHUY M3YYCHUS AUCUIUIUIMHBI ACTIUPAHTHI JOJKHBI:

3namp:

TEOPETUYECKHE M METOJOJOTHYECKUE OCHOBBI (PH3UKO-XMMHUYECKHUX METOJIOB H3YUCHUS
CTPYKTYPHI BELIECTB;

MPpUHOMUIIBI, YCIOBHA M MCTOAOJOIWI0 HNPHUMCHCHHA (1)I/I3I/IKO-XI/IMI/I‘-IGCKI/IX MCTOAOB Ha
IIPaKTUKE;

BO3MOXKHOCTH T€X WJIM WHBIX (DPU3UKO-XUMHUYECKUX METOJOB B YCTAHOBJICHUU CTPYKTYPHI
OPraHUYeCKUX U DJIEMEHTOOPTaHUYECKUX COCTUHCHUH;

Ymemes:

BBI6I/IpaTB HGO6XO,Z[I/IMLIC U OHNTUMAJIBHBIC MCTOABI JJIsI YCTAHOBJICHUSA CTPYKTYPHL
OPraHn4Y€CKUX U 3JICMCHTOOPTaHNUYCCKUX COGHHHCHHﬁ;

MMpOBOAWUTL PA3ACICHUC cMmeceit OpTraHU4YCCKUX W JBJIECMCHTOOPIraHUYCCKHUX BCHICCTB,
I/II[GHTI/I(bI/IKaI_II/IIO HUX COCTaBa U OIPCACIIATH CTPOCHUC C ITIOMOIIIBIO XUMHUUYCCKUX U (1)I/ISI/IKO'
XHUMHUYCCKUX MCTOAOB aHaJIn3a,

OCYHICCTBIIATE IMOUCK MCTOHNOB I/I,I[GHTI/I(bI/IKaI_[I/II/I u I/IH(I)OpMaI_II/II/I 0 CTPYKTYPHBIX
mapaMeTpax OpPraHu4YCCKHUX W JJICMCHTOOPTaHUYCCKHUX COCI[I/IHeHI/Iﬁ C HCIIOJIB30BAHUEM
COBPCMCHHBIX 0a3 JaHHBIX U ITOUMCKOBBIX CUCTCM,

Hmemsb onvim:

paboTHl HA COBPEMEHHOM HAYYHOM OOOPYIOBAHMH I (PU3UKO-XUMHUECKUX MCCIIECOBAHUMN
OPraHNYeCKHUX U AJIEMEHTOOPTraHUYECKUX COCIMHEHUI;

MOJEJIMPOBAaHNS CTPYKTYPHBIX IapaMETPOB OPraHUYECKUX M JBJIEMEHTOOPIaHUYECKUX
BEILIECTB C UCIOJb30BAHUEM KBAHTOBO-XUMHUYECKUX METOJIOB;

HAMMCaHUS HAYYHBIX OTYETOB U CTATEH.

4. CTpyKTYypa U coJep:kaHue Y4eOHOH TMCUMILIUHBI
OO011ast TpyA0EeMKOCTb AUCIUILTMHBI COCTaBIsIeT 3 3aueTHbIe enuHuIlbl (108 yacos).

4.1. CTpyKTypa THCHHUILIMHBI

Ne | HammenoBanue O6beM yuebHol padoThl, U Bun
JUCHUTITUHBI Bcero Bcero W3 aynuTopHbIX CaMocT. | HITOrOBOTO
aymutopH. | Jlekm. | JIa6. | ITpakr. | KCP | pabota | KOHTPOJIS
1 | ®usuko-xuMHUECKUE
METOALT 108 36 18 | - | 18 | 36 | 36 3auer
VCCIIEJOBAHMUS
CTPYKTYpPHbI BEIIECTB




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

onpoc

3 CrnekTpockonuueckue 12 2 i 5 4 4 VY CTHBIN TPyNIIOBOU
METO/Ibl UCCIIEIOBAHMSL. onpoc
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
BUJIUMOM U onpoc
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. onpoc
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,
KJ'IaCCI/I(i)I/IKaI_II/IH (1)I/IBI/IKO- SJICKTPUUYCCKUC U MArHUTHBIC MCTO/BbI. CaMOCTOATCIIbHasA pa60Ta
XUMHWYECKHUX METOJ0B
ONPEACIICHUS CTPYKTYPbI
BCLIECTB.
2 Macc-cnekTpomMeTpus. IIpunnunel Mmacc-cnekTpoMerpuu. Meroas! | JIekuuu, ceMuHapsl,
MOHU3ALIAH. IIpumenenune Macc- | caMocTosiTeNbHas paboTa
CIICKTPOMCTPUH.




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 TEXHOJIOTHH: JEKIIMH, CEMUHAPbI U MPAKTUYECKUE pabOTHI.

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

3. IlpoBeneHne mpakTHUeCKMX paboT B JabOpaTOpHsIX, y4acTHe OOYYaIOIUXCsS B HAYyYHOH
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.

CaMocTtosiTenbHasi paboTa MOAKPEIISETCS y4eOHO-METOIUYECKUM UM HH(POPMAIIMOHHBIM
oOecrieueHreM, BKIIFOYAOIIUM YYEOHUKH, y4eOHO-METOIUYECKHE IMOCOOMs, KOHCIEKTHI JIEKIIHH,
yuyeOHOe U HaydHOe IIporpaMMHOe obecrieueHue, pecypcbl MHTepHeT.




7. O eHOYHBIE CPEICTBA A/ TEKYLIero KOHTPOJISI YCIIeBAeMOCTH, IPOMEKYTOYH O
aTTecTAalMH 110 HTOraM OCBOCHUS! M CHUTIMHbI

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

7.1. Tekyumuii KOHTPOJIb
Texymuii KOHTPOJIb YCIEBaeMOCTH, T.€. IPOBEpPKa YCBOEHHUS Yy4yeOHOro Marepuana,
PErYJISIPHO OCYILIECTBJsIEMasi Ha MPOTSIKEHUM ceMecTpa. TeKylHMil KOHTPOJIb 3HAHUW Yy4alluxcs
OpraHU30BaH KakK YCTHBIN rpymnmoBoi onpoc (YI'O).
Texymas camocrosiTensHasi padoTa acmupaHTa HaNpaBieHA Ha YIIyOJeHHWE W 3aKperieHHue
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. O0mias xapakTepucTKa 1 Kiaccuukamnus PrU3NKO-XUMHUICCKIX METOJIOB OIPEICTICHHS
CTPYKTYPBI BELIECTB.

Metonsl ompenenenuss Guandeckux cBoucTB. OOmIas XapakTepuCTHKa M Kiaccuukaius
MeTo/10B. CHEKTPOCKONMUYECKHe, IUPPAKIUOHHBIC, JJICKTPUYCCKUE ¢ MArHUTHBIC METOJbI.
DHepreTU4ecKre XapaKTePUCTHKU PA3IUYHBIX METOJ0B. UyBCTBUTEIBHOCTh M pa3peliaroiias
CIIOCOOHOCTH METO/1a. XapaKTePHCTUIECKOe BpeMs MeToia. HTerpanus MeTo10B.

2. Macc-cnekTpomeTpust

[IpuHumnsl Macc-ciekTpoMeTpuu. biok-cxema Macc-cniekTpomeTpa. OTHOIIEHHE Macchl K
3apsiny. Macc-cniektp. MonekymsipHble npeiiecTBeHHUKN. CTaOuiIbHbIe 1 METacTaOUIIbHbIE HOHBI.
@parmenranusa. MeToapl HOHM3aUUU: DJIEKTPOHHBIN  yaap, (GOTOMOHM3AIMS, XUMHUYECKas
noHusanys. MoHHBIM TOK M cedyeHMe HOHM3auuu. Paspemaromas cuia Macc-CIIEKTPOMETpa.
Bpemsinponernsiii Macc-criekrpomerp. KBaapymnomnbpHblii Macc-ciekTpoMeTp. CHEeKTpoMETp HOH-
IUKJIOTPOHHOTO pe3oHaHca. [IpumeHeHue Macc-crekTpomeTpuu. MneHTudukanus BelecTsa.
Koppensauuss Mexay MOJEKYJISIpHOW CTPYKTYpOW M Macc-ciekTpamu. M3MepeHne NOTEeHIHAJIOB
MOSIBJICHUS HWOHOB M OIPEAEICHHE IOTCHIUAJIOB HOHU3ALMM M DHEPIUHM pas3pblBa CBA3EH.
Omnpenenenre MapUUaIbHBIX JaBJIEHUN KOMIIOHEHTOB Ta3oBbIX cMmeced. DQ@y3uoHHas suerka
Knyncena. OnpezaeneHue TenaoThl CyOJInMaIiy, TEMI0Thl PeaKli U KOHCTaHThl PABHOBECHSI.

3. CHeKTpOCKOHI/I‘IeCKI/Ie METOAbI HCCIICAOBAHUA

[Tpupona snekTpoMarHuTHOrO u3nydeHus, OCHOBHBIE XapaKTEPUCTHKH M3Ty4YeHUs (4acTora,
JUIMHA BOJIHBI, BOJIHOBOE YHCIIO). DJIEKTPOHHBIE, KoyieOaTeNbHble, BpalllaTelbHble, CIIMHOBBIE U
SIEPHBIE NIEPEXO/bI KAK pe3ybTaT Pa3IMYHBbIX TUIIOB BHYTPUATOMHBIX WU BHYTPUMOJIEKYIIIPHBIX
B3aUMO/ICVICTBUH. CrnexTpsl HCITyCKaHHs, IIOIJIOLEHUS 51 paccesHus.
Baxmuelimme XapakTepUCTUKU CIEKTPAJIbHBIX JIMHUHA (T0JI0)KEHUE, MHTEHCHBHOCTb, LIMPUHA).
[TpuHIMNHATbHAS cXeMa CIIEKTPOCKONMUYECKUX U3MepeHul B 000 obnactu crekrpa. OCHOBHbBIE
Y3J1bI CIIEKTPAJIIBHON YCTAHOBKHU. VICTOUHHMKY JIEKTPOMAarHUTHOIO U3JIy4YEHHUS.



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 COCTaBHBIC 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 reomMeTpuyeckux NapaMeTpoB HENOJSApPHBIX Mojekyl. Kiaccuueckas
3ajadya 0 KoJeOaHUSIX MHOTOATOMHBIX MOJIEKyJ. YacToTel M (OopMBI HOPMAIBHBIX KOJIOAHUMH
MoJieKyJ. CuiioBble TOCTOSIHHBIE. YueT cummeTpun MoJiekyibl. Conocrabienue UK u KP cniektpos
U 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 cnekrpockonuu u cnekrpockonuu KP. MK-cniekrpockonust TBepabix Ten. CreKTpsl
npornyckanusi, Au(Qy3HOro paccessHus, HAPYIIEHHOTO IIOJHOTO BHYTPEHHETO OTPa)KEeHUs,
ucnyckanus. HK-@ypee-cnekrpockonusi, @Pypbe mnpeoOpa3oBaHue, BoIMrphIU KakuHO,
®enmxera, Konna.

5. DnexTpoHHas cekTpockonus. CIeKTpOCKONUs B BUAUMOM U yIbTpaduoIeToBON 00IacTIX

BeposiTHOCTH 11epex0/10B MEXY 3IEKTPOHHO-KOJIeOaTeIbHO-BPAIlaTeIbHBIMU COCTOSIHUSMU.
[Mpunuun ®panka-Konpona. OmnpeneneHue SHEPTUH AUCCOLMAIMN W JPYTUX MOJCKYJISAPHBIX
MMOCTOSIHHBIX. AOCOpOIIMOHHAS CHEKTPOCKONHUS B BHIUMOM W Y@ 00macTsaXx Kak MeETOJ
HCCJICIOBAHUS AJIEKTPOHHBIX CHEKTPOB MHOTOAQTOMHBIX MOJIEKYJ. XapaKTEPUCTUKHU SJICKTPOHHBIX
COCTOSIHMII MHOTOATOMHBIX MOJIEKYJI: SHEPTHUs, BOJHOBbIE (YHKIUH, MYJIbTHILUIETHOCTh, BpPEMS
xu3Hu. CUMMETpUSI U HOMEHKJIATypa AJIEKTPOHHBIX cocTtosHui. Kiaccudukamnus u oTHeEceHHe
AJICKTPOHHBIX IEPEX0JI0B. MHTEHCUBHOCTH MOJIOC pa3audHbIX mepexoaoB. IIpaBuna oTdopa u
HapyuieHus 3anpera. [IpuMeHeHue »BIEKTPOHHBIX CIEKTPOB IMOIVIOIIEHUS B KadyE€CTBEHHOM,
CTPYKTYPHOM U KOJIMYECTBEHHOM aHanu3ax. XpoMoQopbl. CHEKTpPbl COMPSKEHHBIX CUCTEM U
MpocTpaHCTBeHHBIE AP(DEKTHI B ANEKTPOHHBIX CIEKTpax MorjomeHus. TexHnka CeKTPOCKOIUH 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 COCTO?[HI/II\/'I,
KBaHTOBBII M DHEPTeTUYECKUI BHIXOJ TIOMUHECIHEHIMH). CHUHIJIETHbIE U TPUILIETHBIE COCTOSHUS.
3akoHOMEPHOCTH JIOMUHEcHeHIMH (3akoH Ctokca-Jlommens, mnpaBuwino JleBmmHa, 3aKoH
BapunoBa). Tymienue mgroMuHecHeHIMH. [IpakTHyeckoe HCIONb30BAHUE KOJIUYECTBEHHOTO
JFOMUHECIIEHTHOTO aHAIIN3a.

7. PeHTreHOBCKHE METOJBI UCCIICAOBAHUA

[Ipupona penTreHOBCKMX crnekTpoB. Kpas mnornomenus. B3anMoCBsSI3b pPEHTTE€HOBCKHX
CIEKTPOB MOIVIOUIEHUSI U XapaKTEPUCTUYECKUX CHEKTPOB HCIYCKaHMs. 3aBUCHUMOCTb YaCTOTHI
nepexo/ia KpaeB MOTJIOUICHUS WM JMHUM HUCIYCKaHHUS OT BEJIMYMHBI MOPSIKOBOTO HOMeEpa
aneMeHTa (3akoH Mo3snu). Knaccudukanms peHTTeHOBCKMX METOAOB aHaInW3a. AHAIW3 10
MEPBUYHOMY PEHTTEHOBCKOMY H3IYYEHHIO (PEHTI€HOAIMHCCUOHHBIN). AHaIN3 MO BTOPUYHOMY
PEHTTEHOBCKOMY U3ITyYEHUIO (peHTreHO(TyOpEeCIIEHTHBIN ). 3aKkoH bpoarra-Byneda.
PentrenoabcopOunonHblii  aHanu3.  PeHTreHoBckas ~— (OTORNIEKTPOHHAsT  CHEKTPOCKOIMUS
(dMEeKTpOHHAsT CIEKTPOCKOMHUs [ XuMmuueckoro aHammza - OCXA). Merog OCXA kak



HEMOCPEJACTBEHHBIN HKCIEPUMEHTAIbHBIA METOJ H3MEPEHUS BEIWYUHBI SHEPTUU XUMHYECKON
cBs3u. Bo3moxknoctn DCXA s aHanu3a moBepxHOCTEH. Oxe-3JeKTpOHHAs CHEKTPOCKOMUS,
Bo3MoxkHOCTH ODC U151 aHANIM3a JIETKUX 3JeMeHTOB. CHHXPOTPOHHOE H3imydeHne u Meto sl XAFS
(EXAFS, XANES). UccnenoBanre KOOPAMHAIIMK U IIPUPOIBI OHKANIIIET0 OKPYKEHHS aTOMOB.

8. MGTOI[BI HCCICA0OBaHUs OIITUYCCKHU aKTHBHBIX BEIICCTB

Hucnepcusi ontuueckoro BpameHus. Kpyrosas mnonspuszanus nyda cBera. BpaieHue
IUIOCKOCTH MOJIAPU3allMU  IIJIOCKOIOJIApU30BaHHOrO cBeTa. CrnupaibHas MOJENb ONTHYECKON
aKTUBHOCTH. BparmarenpHas cuia mnepexoaa. YCIIOBUS BpalleHHUs IUIOCKOCTH MOJIAPU3ALUU.
Hucnepcust ontudeckoro BpameHus. Jpdexkr Korrona - anomanpHas ngucnepcus. Cxema
sKcriepuMenTa. [IpuMeHeHus K M3y4eHuI0 KOH(QUTrypaluuu U KOH(POPMAIMH ONTUYECKH aKTUBHBIX
BellecTB. [IpaBuiio OKTaHTOB.

OnTuyecknii KpyroBoW JMXpOW3M. YpaBHEHHWE morjomeHus cBera. KoaddumumeHt
SKCTUHKLIMKM W MOJSPHOIO INOMIOUIEHMs. ODJUIMITUYECKAas IMOJsApU3alMsl CBETAa. 3aBHUCHUMOCTh
ONTUYECKOTO KPYrOBOTO JAMXPOU3MA OT JIJIMHBI BOJIHBL. CXeMa U3MEPEHH KpyroBOro IUXpPOU3Ma.
OO6nacte MpUMEHEHHS B CTEPEOXUMHUH H 3JICKTPOHHOM CTPOSHHH ONTUYECKH aKTHBHBIX BEIIECTB.
CpaBHeHue ¢ qucrnepcueii onTuaeckoro BpameHus u Y@ crekTpocKomnue.

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 YPOBHEN SHEPIUH, HACBILICHHE, PEJAKCALMOHHBIE TIPOLIECCHI
U IIMPHUHA CUTHalna. XMMHMYECKUMH CABUI M CIMH-CIIMHOBOE paculeluieHue B crekrpax AMP.
KoHncranTta skpanupoBaHus sapa. OTHOCUTENIBHBIM XMUMHWYECKHH CIBHI, €rO OIpENEICHHE U
UCIO0JIb30BaHNE B XUMHUU. CIIMH-CIIMHOBOE B3aUMOJECUCTBUE SI/IEP, €r0 MPUPOAA, YUCIO KOMIIOHEHT
MYJIBTUIUIETOB, PACIPEACICHUE WHTECHCUBHOCTH, IPABWIO CyMM. MeTOX JBOMHOIO pe30HaHca.
[Ipumenenue cnektpoB SAMP B xumun. TexHuka u Meroauka skcrepumeHTa. CTPYKTYpHBIN
aHayn3. XuMudeckas nosspusanus sauep. biok-cxema cnexkrpomerpa SAIMP, Tunel ciekTpoMeTpos.

Meton OIIP. IlpuHUMOBI CHEKTPOCKOIMHU 3JIEKTPOHHOTO MapaMarHUTHOTO (CIHMHOBOTO)
pe3onanca. Ycnosue OIIP. g-Paktop u ero 3HadeHue. CBEpXTOHKOE pacuieruieHne curnana JIIP
IIPY B3aUMOJEHCTBUM C OJAHUM M HECKOJBKMMH sapaMu. YHCIO KOMIIOHEHT MYJIbTHUIUIETA,
pacnpenenenue uHTeHCUBHOCTH. Koncranta CTC. Tonkoe pacwmernenue. I[lupuna nuHui.
[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
DKCIIEPUMEHTA, JOCTOUHCTBA U OIPAHUYEHHUS 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. [llaynuna, A. A. Tarapunosa, T. B. Mamacesa. — UpkyTck:
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, N. A. Ky3uenos. — M.:
bunowm. Jlaboparopus 3Hanwmii, 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 / D. Mmmen. — M.: bunom. JlaGoparopus
3Hanui, 2014. — 703 c.
Knenun, B. U. Bricokomonekymsipasie coequnenus / B. . Knenun, . B. ®enycenko. —
M.: Jlanb, 2013. — 512 c.
PeytoB, O. A. Oprannyeckas xumusi: B 4-x 1. T. 1 / O. A. Peyros, A. JI. Kypu, K. I1. Bytun
— 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 OpPraHUYECKOro 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 3nanuii, 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.
JlabGopatopust 3nanuit, 2014. — 750 c.

DJIEKTPOHHBIE pecypchl
bazpiie, O.K. BBemenne B kypc «Pu3nyecKkue METOIbl HCCIECIOBAHUS B XHUMHUK»
[DnexkTponHEIi pecype]: yaeoHoe mocodue / O.K. ba3puis. — DnekrpoH. maH. — Tomck:
1TV, 2016. — 132 c. — Pexum gocryna: https://e.lanbook.com/book/91951. — 3arn. ¢
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. XXomob6osa, N.JI. ®unmumonosa, M.C. FOcy6oB. —
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
[DnexTponHbIit pecypc]: yueOHoe mocobue / A.U. XKebenrsieB. — DneKTpoH. 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. gan. — Kazans: 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



CyxanoB. — OnekrtpoH. naH. — Kaszans: 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, PAacMO3HABAaHWE MHOTOKOMITOHEHTHBIX CHCTEM [DJEKTpPOHHBIA pecypc]: ydeOHoe
nocobue / C.H. CrrueB, B.A. I'aBpununa. — DnektpoH. nan. — Cankrt-IletepOypr: Jlanb,
2013. — 256 ¢. — Pexxum nocrtyma: https://e.lanbook.com/book/5108. — 3ar. ¢ skpana.

HNuTepHET-pecypcnbl
e Taylor &Francis (>xypHabl 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. MaTepl/laJIbHO'TeXl{I/I'{eCKOC o0ecneyeHue AUCHHUIIIMHBI

Jly1a ocBO€HUS MpOrpaMMbl 0OYUYEHHUSI U JUIs BBIIOJIHEHHS] HAyYHO-HUCCIIE10BaTEIbCKUX padoT
[0 TEeME JUCCEepPTAllUU KaXKJOMYy AaclUpaHTy IpPeJoCTaBI€HO WHIMBHIYyaJbHOE pabodee MecTo,
000pYZIOBaHHOE  NPUTOYHO-BBITSHKHOM  BEHTWIALMEH,  BOJONPOBOJIOM,  BOJOOTBEICHHEM,
BO31YXOBOJIOM. [Ipy BBINONHEHUM KBATM(PHUKALMOHHBIX M AMCCEPTALMOHHBIX PAa0OT aCHUPAHTHI
UMEIOT  BO3MOXHOCTb  HCIIOJIb30BaThb ~MaTEpUAIbHO-TEXHUYECKUE CpEJCTBa  Jaboparopuii
(OprrexHuKa, peaKkTHUBbI, PAacXOAHblE MaTepuaibl, JlabopaTopHas IOCyAa, W3MEPHUTEIbHOE
o0opynoBaHue U J1p.), a TaKXKe UMEIT JOCTyl K Joporocrosuiemy obopynoBanuio MpUX u
baiikanbckoro neHTpa kouiekTuBHOro nonb3oanust CO PAH (tudpoBoit mynsTusaepusiii @ypoe-
cnektpometp AMP DPX-400, AMP-cnexkrpomerp AV-400 ¢pupmsl Bruker Bio-Spin, xpomaromacc-
cnektpomerp GCMS-QPS050A dupmer SHIMADZU, umnynscubiii DIIP-cnextpomerp Bruker
ELEXSYS E580, undpaxpacubsiii ®@ypse-ciekrpomerp I[FS-25 ¢upmsr Bruker, UK-KP ®ypoe
cnektpoMeTpbl Varian u Vertex-70 ¢upmbl Varian, UV/VIS-cnexktpomerp Lamda 35 ¢upmsl
Perkin Elmer, cnextpodayopumerp LS55, wusrorosurens Perkin Elmer, mnopomkossiii
mudpakromerp D2 PHASER, monokpucrammnueckuii audpakromerp D8 VENTURE u np.) dns
MPOBEJEHUS  KBAaHTOBO-XMMMYECKHX  pAacyeToB  MMEETCSl  BBIUUCIUTENBHBIM  KJacTep
39T'u/112I'6/14T6 u HEeoOxoaMMOE MPOTPaMMHOE OOeCTIeUeHHE.
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https://pubs.acs.org/journal/jacsat
https://www.thieme.de/en/thieme-chemistry/home-51399.htm
http://onlinelibrary.wiley.com/
http://www.rsc.org/
http://www.springer.com/gp/
https://www.cas.org/products/scifinder
https://webofknowledge.com/
http://www.prometeus.nsc.ru/mba/db.ssi
https://elibrary.ru/
https://e.lanbook.com/
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