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PaGoyas nporpamma cocTaBieHa B COOTBETCTBHH ¢ DenepanbHBIMA  OCYAAaPCTBEHHBIMH
TPEOOBAHMAME K CTPYKTYpe IIPOrpaMM MOATOTOBKH HaydHBIX H HAY4HO-TIE/IaTOTHYECKUX KalpOB B
aCMMPaHType (aABIOHKTYPE), YCIOBHSAM UX PEATH3aIliH, CPOKAM OCBOSHHS STHX IPOTrpaMM € y4ETOM
pasmmaHbIX (OpM 00ydeHHs, 00pa3oBaTebHBIX TEXHOIOTHH U 0COBEHHOCTEH OTIeBHEIX KaTeropuit
aCTIMPAHTOB (aIBIOHKTOB), yTBepkaeHubMU [Ipukasom MunoGpuayku Pocenn ot 20.10.2021 Ne 951
u TlomoxenneM o NOATOTOBKE HAYYHBIX M HAYYHO-TIEIArOTHYECKAX KajApoB B aclypanType
(anioukType), yTBeprkaeHHbM [Toctanosrenuem [Tpasurensersa P® or 30.11.2021 Ne 2122.

PaGouast iporpamma coctanena [/ /c.cotertr B0 / :

PABOYAS ITPOTPAMMA PACCMOTPEHA U OJIOBPEHA Ha 3acemanuu YueHOro cosera
VpUX CO PAH (TTpotokon Ne_ & 0T «29 » uspsrp  2025T.)




1. Hesn 1 3a71aum y4eOHOI JUCUMIIIIHUHBI

Henp wusydeHus pucoUIIMHBL «DPU3HKO-XMMHYECKHE METOIBl HCCIENOBAaHUS CTPYKTYpBI
BEIIECTBY»: NMpuodpereHue (HyHIAMEHTANbHBIX 3HAHUNA M MPAKTUYECKUX HABBIKOB, HEOOXOIMMBIX IS
po¢eCCHOHATILHON Hay4YHO-UCCIIEe10BaTENbCKON, HHHOBAMOHHOW U 00pa30BaTelbHON AEATENbHOCTU
B 00J1aCTH MPUMEHEHUS (PU3UKO-XMMUYECKHX METOJIOB MCCIIEIOBAHUS M B CMEKHBIX OOJIACTSIX HAYKH.
®opMupOBaHHE KOMIIETEHIMH B 00JACTH OCHOBHBIX (U3UKO-XUMHUECKUX METOJOB YCTAHOBJIEHUS
COCTaBa M CTPOCHHSI OPraHMYECKUX COCTUHEHUH, (POPMHUPOBAHNE HABBIKOB CAMOCTOSTENILHON paboTHI €
pUOOPHOHN U aHATUTUYECKOM 0a30i (PU3MKO-XMMHUYECKUX METOJOB aHAJIN3a, KOMIbIOTEPHBIM MapKOM
U OH-JIaliH 0a3aMM JaHHBIX.

3agauu:

- (hopMupoBaHue MpeacTaBlIeHUH 00 (QU3MKO-XMMUYECKUX METO/JaX M3Y4YEeHUs CTPYKTYpPbI
BEILIECTB;

- 03HAKOMJICHME C OCHOBAaMM BA)XKHEHIIMX COBPEMEHHBIX (U3UKO-XUMHUYECKUX METO/I0B
aHalun3a;

- hopMupoBaHHE HABBIKOB M YMEHHMHM TMOJy4eHUS U HUHTEpHpeTalUH JaHHBIX (QHU3UKO-
xumuueckux meronos aHanuza (Y@, UK- AMP, macc-), ycraHOBiIEHHS CTPOEHUS OPraHUYECKUX U
JIEMEHTOOPTaHNYECKUX COCIMHEHUN 10 COBOKYITHOCTH JaHHBIX MHCTPYMEHTAJIBHBIX METOIOB.

2. MecTo IUCUMILIMHBI B CTPYKTYPe NPOrpaMMbl AaCHHPAHTYPbI

HucuuiuinHa «PU3MKO-XUMUUYECKHE METOJIbl MCCIEIOBAHUS CTPYKTYPhl BELIECTB» SBISIETCS
gacTelo oOpazoBatenbHOro kommoneHta (Ilompazmen 2.1.3.1. (®) pazgmena 2.1.3. (D)
«@DaKkyabTaTUBbI») IPOrPAMM aCIUPAHTYPHI 10 HAYYHBIM CHELUATBHOCTSIM:

- 1.4.3. Opranuueckasi Xumus;

- 1.4.4. dusnyeckas XMMHUS;

- 1.4.7. BboicOKOMOEKYISIpHbIE COEMHEHMUS,;

- 1.4.8. XuMus 21€MEHTOOPTaHUYECKUX COEINHEHUM.

VYyeOHast AMCUUIIIINHA peain3yeTcs (110 )KEeJTaHUI0 aCIIMPAaHTOB) HAa IEPBOM IOy OOyUEeHUS.

3HaHus, YMEHUS M HaBBIKH, IPUOOPETEHHbIE aCIIMPAHTaMU I10 pe3ysbTaTaM U3ydeHHs y4eOHOI
JUCHUIUIMHBL «DU3UKO-XUMUYECKHUE METOAbl UCCIIEOBaHUSI CTPYKTYPhl BELIECTB», HCHOJIB3YIOTCS
UMU JJIS CAaYM KaHAWJATCKOTO AK3aMeHa M MPH HalMCaHUM IUCCEPTAllMOHHON paboThl Ha COMCKAaHUE
Y4YEHOU CTENEHH KaHAW/1aTa HayK.

3. TpeGoBaHus K pe3yJIbTATAM OCBOCHHS IHCIUILIHHBI

[To okoHYaHMM U3yYEHUS TUCLMIUIMNHBI aCTUPAHTBI JOJIKHBI:
3name:

® TEOPETHYECKHE U METOJOJIOTUYECKHE OCHOBBI (PU3UKO-XMMHUYECKUX METOAOB H3YUYCHHS
CTPYKTYpBI BEILIECTB;

® TIPUHITUIIBI, YCIOBHS M METOJIOJIOTHIO TPUMEHEHUS (PU3NKO-XUMUYECKHX METO/I0B Ha MPAKTHKE;

® BO3MOXKHOCTH T€X WM HMHBIX (PU3UKO-XHUMHUYECKHX METOJIOB B YCTAHOBJIEHUU CTPYKTYPHI
OpPTaHWYECKUX U DJIEMEHTOOPTaHUYECKUX COCTMHECHUH.
Ymemo:

® BBIOMPATH HEOOXOIUMBIC U ONITUMATIBHBIC METOIBI U1 YCTAHOBJICHUS CTPYKTYPhl OPTaHUIECKUX
1 DJIEMEHTOOPTAaHHUYECKUX COSMHEHU;

® [IPOBOJUTH pa3/CICHUE CMECel OpraHMYECKUX WM DBJIEMEHTOOPIaHUYECKUX BEIECTB,
UJEHTU(DUKAIINI0O WX COCTaBa W OMPEIEIATh CTPOEHHE C IOMOIIBI0 XUMHUYECKUX M (PU3UKO-
XHMHYECKHX METOJ0B aHAJIN3a;

® OCYIIECTBIATh MOUCK METOAOB HUIASCHTH(PHUKAIMU U MHPOPMAIUH O CTPYKTYPHBIX Mapamerpax
OPTraHWYECKUX M DAJIEMEHTOOPTAHMYECKUX COCAMHEHHUH C HWCIOJIb30BAaHWEM COBPEMEHHBIX 0a3
JIAaHHBIX U TOMCKOBBLIX CHCTEM.



Hmems onvim:

e paboThl Ha COBPEMEHHOM HAy4yHOM OOOPYIOBaHUM U (DU3MKO-XMMHYECKUX HCCIICIOBAHUI
OpPTaHUYECKUX U AJIEMEHTOOPTaHMUECKUX COCIMHEHUH;

® MOJEIMPOBAHUS CTPYKTYPHBIX 1apAMETPOB OPTraHUYECKUX U 3JIEMEHTOOPIaHUYECKHUX BEILECTB C
HCIOJIb30BAHNEM KBAaHTOBO-XMMHUYECKHX METOJI0B;

® HAaINMCAHWA HAYYHBIX OTYETOB U CTATEH.

4, CTpyKTypa U coep:KaHue Y4eOHOMH TMCIHILINHbI
OO011ast TPYI0EMKOCTh AUCIHUILIAHBI COCTaBIsAeT 3 3aueTHble eauHuIbl (108 yacos).
CTpyKTYypa A¥CHUIIHHBI

Ta6muma 4.1. CtpykTypa y4eOHOM TUCIUTTAHBI

Ne | HaumeHnoBanue O6beM yuebHOM padoThI, U ®dopma

JTUCIUTUTAHBI KOHTPOJIS
Bcero Bcero W3 aynutopHbIX CP
aymutopH. | Jlek | Jlab | IT | KCP

1 | ®usuko-xuMHyecKue
METOIBI UCCIIEI0BAHUS 108 27 18 - 9 - 81 3ayer
CTPYKTYpPBI BEIIECTB

Conep:xaHue TMCUUILTUHBI
Copep:xaHue pa3/ieJioB U TeM JUCHUTLIMHBI

Tema 1. OOmias  xapakTepucTuka W KjiaccUpUKaUs  (PU3UKO-XUMUUYECKHX  METOJIOB
ONpeIeIeHUs] CTPYKTYpPhI BEILIECTB.
CrnexTpockonuueckue, TuppakmoHHbIC, YIEKTPUUECKIUE U MAarHUTHBIE METO/IbI.

Tema 2. Macc-criekTpoMeTpusi.
[TpuHuns Macc-ciekTpoMeTpuu. MeTos! HoHu3auu. IlpumMenenne Macc-CrieKTpoMeTpu .

Tema 3. CieKTpOCKOITMYECKUE METO/IbI UCCIIEIOBAHMS.

[Ipupona  snekTpoMarHUTHOrO  u3nydeHus. OCHOBHBIE  XapaKTEPUCTUKH  H3JIyYEHUS.
DNeKTpoHHBIE, KojeOaTenbHble, BpallaTelbHble, CIMHOBBIE M sjAepHble mepexoibl. CrekTpbl
HCITYCKaHWsI, IOTJIOLIEHUS U PACCESTHUS.

Tema 4. Metoibl Kos1e6aTeNbHOM CIIEKTPOCKONNU: HH(PPAKpaCHbIE CIEKTPBl U KOMOMHALIMOHHOE
paccesiHie CBeTa.

KBaHTOBO-MeXaHMYECKMI MOAXOA K ONUCAHUIO KOjeOaTeNbHBIX CIEeKTpoB. CHEKTPOCKOMuUs
komOuHaonHoro paccesHust (KP). Ilpumenenne MeronoB KoseOGaTeabHON CIEKTPOCKONMMHU s
KaueCTBEHHOT0 U KOoJIMYecTBEeHHOro aHanu3a. MK-cnekTpockonus TBepbIX Tedl.

Tema 5. Dnexktponnas crnektpockonus. CHIEKTpOCKONHS B BHIUMOM U yIbTpadHOIETOBOI
00nacTsX.

AGcopOIMOHHasT CHEKTPOCKONUs B BUAMMOM M Y@ o0macTaXx Kak METOJl HCCIeI0BAHUS
JJIEKTPOHHBIX CIEKTPOB MHOIOATOMHBIX MOJeKyln. CHMMeTpus M HOMEHKJIAaTypa JJIEKTPOHHBIX
coctosiHuil. Kiaccupukanuss u OTHECEHHE HIIEKTPOHHBIX MepexonoB. lIpuMeHeHue 3JIEeKTPOHHBIX
CIIEKTPOB MOTIJIOUICHHS B KAYECTBEHHOM, CTPYKTYPHOM M KOJMYECTBEHHOM AHAIN3aX.



Tema 6. Jlromunecuenmus (gryopecueHmus U GochopecieHIns).
OcCHOBHEIE XapPaKTCPUCTHUKU JIIOMUHCCIICHIINUH. 3aKOHOMCpHOCTI/I JJFOMUHECHCHIUH.

Tema 7. PeHTreHOBCKHE METOIBI UCCIIEOBAHMS.
[Ipupona peHTreHOBCKUX CcrieKTpoB. Kimaccudukaius peHTTeHOBCKMX METOI0B aHaJIK3a.

Tema 8. MeTo/1bI HccieI0BaHUS ONITUYECKU aKTUBHBIX BEIIECTB.
Jucnepcus onTruueckoro BpaiieHus. ONTUYeCKUil KPyroBOM TUXPOU3M.

Tema 9. Pe3onancHble METOIBI.
Metox SIMP. Metox DIIP.

Pa3genpl IMCOMIVINHLI 1 BUABLI 3aHATHNA

Tabnuma 4.2. Pa3aensl AMCHMIUIMHBI U BUJIBI 3aHATHH C YKa3aHUEM TPYIO0EMKOCTH

Ne HanmenoBanue Bunel yue6HOI paboTh Dopmsbl
pa3zesioB U TeM U TPYAOEMKOCTb, 4 TEKYIIEeTOo
Bcero | Jlex | Jlab IT CP | KCP KOHTPOJIA
yCIeBaeMOCTH

OO01as xapakTepUCTHKA U
kinaccudukanus Gunuko-

1 | XUMUYECKUX METOJIOB 12 2 - 1 9 -
oTpefieNieHUs] CTPYKTYpPHI
BCIIICCTB.

2 | Macc-crieKTpoMeTpusi. 12 2 - 1 9 -

3 CHeKTpOCKOMMYECKUE METO IbI 12 9 i 1 9 i
MCCJICTOBAHMSI.
Mertombl KonebaTeNbHOM

4 | CTICKTpOCKOMHH: uH(ppakpacHbie 12 5 i 1 9 i
CTIIEKTPHI U KOMOWHAITMOHHOE
paccesiHie CBeTa. CobecenoBanue
DNEeKTPOHHAs CEKTPOCKOMUSI.

5 | CnekTpockomnus B BUIUMOM U 12 2 - 1 9 -
yIbTparOIETOBOM 00IaCTIX.
JIromuHecueHuus

6 | (QyopecneHIHS U 12 2 - 1 9 -
docdopecuiennus).

7 PeHTreHoBckre METO bl 12 9 i 1 9 i
WCCJICTOBAHMS.

8 MeTtob! Hccae10BaHUS 12 9 i 1 9 i
ONTHYECKN aKTUBHBIX BEIICCTB.

9 | Pe3oHaHCHBIE METOJIBI. 12 2 - 1 9 -

Bcero yacos: 108 18 - 9 81 -

PaGoueit mporpamMmoit quCHUIINHBL «PU3UKO-XUMHUYECKHE METObl MCCIEA0BAaHUS CTPYKTYPbI
BEIIECTBY» IMPEAYCMOTpPEHA CcaMoOCTosTeNbHas pabora oOydaromerocs B oObeme 81 u.
CamocrositennpHass paboTa TPOBOAUTCA C TN  YIyOJIeHUS 3HAHWK 1O JUCIUIUIHHE W
MOJKPEIUISeTCsT  Y4eOHO-METOAUYECKUM U WH(POPMAIMOHHBIM  OOECIeueHUEM, BKIIIOYAIOIINM
y4eOHHKH, YIeOHO-METOANYECKUE TMTOCOOMS, KOHCIIEKTHI JEKIIUHA, y4eOHOe W HayYHOE MPOTrpaMMHOE
obecrieueHue, pecypcbl UHTEpHET.

[lepeueHb peKOMEHyeMbIX BUJIOB CAMOCTOATEIBHONU PabOThI:

- perynsipHasi IpopaboTKa MPOMISHHOTO Ha JEKIUAX Y4eOHOT0O MaTepHralia o pas3zeiiaM Kypea;




- 03HAKOMJICHHE C JIUTEPATypO B AIEKTPOHHO-OMOIMOTEUHBIX CUCTEMAaX, BKIIKOYas MyOIuKaluu
U3 HAYYHBIX )KYpHAJIOB, HUTUPYEMbIX B 6a3ax Scopus, Web of Science, Chemical Abstracts, PUHLI;

- IOCEIIEHNE OTPACIIEBBIX BBICTABOK, CEMUHAPOB, KOHPEPEHIUN Pa3IMYHOrO YPOBHS;

- yuactue B cemunapax UpHX CO PAH no temaTuke Kypca, HaydHO-METOJUYECKMX CEMUHApax
nabopaTopuid, MOCELIEHHE 3alUT AUCCEPTALMi HA COMCKaHHE YUEHOH CTEeNeHu KaHauaaTa u JOKTopa

HayK;
- IOJITOTOBKA K cJjaue 3a4eTa Mo Kypcy.

5. Opranu3anus TeKyuero KOHTPoJsi U MPOMEKYTOYHOM aTTecTaluu
10 UTOraM OCBOEHUS Y4eOHOH IMCIUTIIUHbI

Texkymmii KOHTPOJB 10 JUCHMIUIMHE «DU3UKO-XMMHYECKHE METOABl HCCICIOBAaHUSA
CTPYKTYpPBI BELIECTB» OCYIIECTBISIETCS B cleaylomux (opmax: cobecenoBaHue MO KOHTPOJIHHBIM
BOIIPOCaM.

ColecenoBanue — cpeCTBO KOHTPOJISA, OPraHN30BaHHOE B (hopMe cOOECe0BAHUS 110 TEMATHKE
M3y4yaeMOM JUCLMIUIMHBI, PACCUUTAHHOE Ha BBUICHEHHWE OObeMa 3HAHUN 00ydarolerocs Mo BCeM
U3Y4YEHHBIM pasziesiaM, TeMaM; CBOOOJHOI0 MCIOIb30BaHUS TEPMUHOJIOIMHU JIJISl apTyMEHTUPOBAHHOIO
BBIPQ)KEHUSI COOCTBEHHON MO3ULIMH.

CO6€C€[{OB&HI/IC 10 KOHTPOJIbHBIM BOIIpOCaM U MMMCbMCHHBIM OTBETAM HA BOIIPOCHI OLICHUBACTCSA
B COOTBETCTBHHM CO CIEIYIOIIMMHU KPUTEPUSAMHU: apryMEHTHPOBAHHOCTh IO3ULMUM, MIMPOTa
HCIIOJIB3YCMbBIX TCOPECTUYCCKUX 3HAHUH.

IIpomexyTouynas arrecranusi 0 JUCHUILINHE «DU3UKO-XUMUYECKHE METOIbI UCCIIEI0BAHUS
CTPYKTYPHI BEIIECTB)» MPOBOJUTCS Ha TIEPBOM IOy oOydeHHs B popmMe 3adera, mpeaycMaTpHBArOIIEro
OTBETHI HA KOHTPOJIbHBIE BOIIPOCHI.

3aueT — cpeACTBO, MO3BOJISAIONIEE MOMYYUTh IKCIEPTHYIO OLIEHKY 3HAHWW, YMEHUNW U HaBBIKOB,
IIOJIyYEHHBIX [0 MTOraM H3YYEHHs AMCUMIUIMHBI «DPU3NKO-XMMHYECKHE METOJbl HCCIIEIOBAHMS
CTPYKTYpPBI BEILECTBY.

Kpurepun onieHMBaHMsI OTBETA acIIUPaHTA:

- AJId OLCHKH <«Ga4YTCHO»: HAJIMYKUC TBCPAbIX U JOCTATOYHO IMOJIHBIX 3HAHUH mporpaMMsl Kypca,
HE3HAUUTENIbHbIE OINMOKM TNPU OCBEUICHWH  3aJlaHHBIX BOIPOCOB, MPAaBUJIbHBIE JAEHCTBHUS IO
MNPUMEHCHUIO TCOPECTUUCCKUX 3HAaHUH AJId pCIICHUS TIPAKTUYCCKUX 3adad, YCTKOC HU3JIOKCHUC
Marepuana;

- JUIsl OLEHKU «HE 3aYTeHO»: HaJlM4Hhe IpyObIX OMMOOK B OTBETE, HEMIOHMMAHHE CYIIHOCTH
M3JIaraéMoro BOIIPOCa, HEYMEHUE MPUMEHATh 3HAHUsA Ha IPAKTUKE, HEYBEPEHHOCTb U HETOYHOCTH
OTBCTOB Ha JOMOJHUTCIIBHBIC 1 HABOJIAIINEC BOIIPOCHI.

JIMCLUIUINHA CYMTAETCSI OCBOEHHOM, €CIM 00yUaroMIMNACs MOTYYrI OLIEHKY «3aUTeHO.

OneHoYHbIE CPENCTBA IS MPOBEIEHNs TEKYIIEro KOHTPOJIA
IIpuMepbl KOHTPOJILHBIX BOMIPOCOB /IJIsl IPOBEAEHUsI COOece10BaAHMS

1. OOmast xapakTepucTUka U KiIacCUpuKanusg (PUIUKO-XUMUUYECKUX METOJ0B OMpPEIeICHUS
CTPYKTYpPBbI BEIIECTB.

2. Knaccuduxanus peHTTeHOBCKUX METOAOB aHAIH3A.

3. Meron DIIP.

4. Macc-CrneKTpoMeTpHsl.

5. TlpuMeHeHWe  METOJOB  KOJICOATENLHOW  CIIEKTPOCKOMHMH  JiJII  KAa4eCTBEHHOTO U
KOJIMYECTBEHHOI'O aHaJIN3a.

6. OCHOBHBIC XapaKTEPUCTUKH JTFOMUHECIICHITHH.

7. Metoapl KosebaTenbHOM CHEKTPOCKONMMM: HH(ppaKpacHble CHEKTPhl M KOMOHHALMOHHOE
paccesiHuE CcBeTa.

8. CumMMeTpusi 1 HOMEHKJIATYypa 3JIEKTPOHHBIX COCTOSTHUH.

9. IIpuHUMIBI Macc-CIIEKTPOMETPUH.

10. DnexTpoHHAs! CIIEKTPOCKOTIHSL.



11.
12.
13.
14.

15.
16.

17.
18.
19.
20.
21.
22.
23.
24,
25.
26.
27.
28.
29.
30.
31.
32.
33.
34.
35.
36.
37.
38.
39.
40.

41.
42.
43.
44,
45,

KBaHTOBO-MeXaHUYECKHI MOAXO0/ K OMMCAHUIO KOJIeOATEeIbHBIX CIIEKTPOB.
Pe3zonancHbIE METOMBI.

[Ipupoa aneKTPOMArHUTHOTO U3JTYYEHHUS.

AOGcopOIHMOHHas CIEKTPOCKONHUS B BUAMMONW M Y@ o001acTaXx Kak METOJ] HCCICIOBAHUS
3JEKTPOHHBIX CIIEKTPOB MHOTOATOMHBIX MOJIEKYI.

Meron SAMP.

[IpuMeHeHHe »HJIEKTPOHHBIX CIEKTPOB TIOTJIOLIEHUS B KAaye€CTBEHHOM, CTPYKTYPHOM U
KOJIMYECTBEHHOM aHaJIN3ax.

Jlucniepcusi ONTHYECKOrO BPALLIEHHUS.

KonebatenbHble mepexopl.

[Ipupona peHTT€HOBCKUX CIIEKTPOB.

[IpuMeHeHne Macc-ClIeKTPOMETPUU.

DNEKTPOHHBIE IEPEXOIBI.

PeHnTreHoBckne METOIbI UCCIIEOBAHUSA.

dnyopecueHuus.

Crnektpockonuyeckue, TupaknOHHbIE, STIEKTPUUECKUE U MAaTHUTHBIE METO/IbI.
DNEeKTPOHHAs CLIEKTPOCKOIUSI.

3aKOHOMEPHOCTH JIFOMUHECLEHLIUH.

MeTto/bl nccieI0BaHUs ONITUYECKH aKTUBHBIX BEILIECTB.

OnTruyeckuii KpyroBo JUXpous3M.

Krnaccugukanys u oTHeceHUE 3JEKTPOHHBIX IEPEX0/IO0B.

OCHOBHbBIE XapaKTEPUCTUKHU U3ITYUYEHUS.

CriekTpocKomnus B BUIUMOU U yIbTPapHUOIETOBON 00IaCTAX.

Metoabl HOHU3ALINH.

MeTto/b1 HccieI0BaHUS ONITUYECKU aKTUBHBIX BEIIECTB

Macc-cnekrpomeTpusi.

NK-cniekTpockonus TBEPABIX TEIL.

BpamaTtenbHbie nepexopl.

CrexkTpocKonusi KOMOMHAITMOHHOTO PACCEsTHHUSI.

dochopecuieHIus.

CnuHOBBIE U S7IEPHBIE NTEPEXO/IBI.

Metoabl KoyeO6aTeNbHOM CIEKTPOCKONMU: HH(PAKpAaCHbIE CIEKTphl U KOMOMHAIMOHHOE
paccesiHie CBeTa.

JIromuHecueHuus.

CrieKTphl UCITYCKaHUS U MOTJIONIEHUSI.

CHeKTpOCKONMYECKNE METOIbI NCCIIEJOBAHMS.

CriekTpockonus B BUIMMOM U yIbTpapHrOIETOBON 00IACTAX.

CrexTpsl paccesiHus.

OuneHo4HbIE CPeaCTBa s MPOBEJICHUS NPOMEKYTOYHOM aTTeCTALMHI
KoHTpoJsbHbIE BONIPOCHI K 3a4eTy

1. Obm1ast xapakTepucTHKa U Kiaccu(puKaus GU3NKO-XMMUYECKUX METOJIOB
ONpeENeHUs] CTPYKTYPhI BEIIECTB.

Metonel omnpeneneHus (usndeckux cBoicTB. OOmas XapakTepuCTHKa U KiaccupuKalus
MeToA0B. CHEeKTpOCKONUYECKHe, JTU(PPAKIUOHHbBIE, JIEKTPUYECKHE U MAarHUTHbIE METOMBI.
DHepreTu4yeckre XapaKTepUCTUKU PA3IUYHBIX METOAOB. UyBCTBUTENBHOCTH M pa3peliaronas
CIOCOOHOCTH METOJ1a. XapaKTepucTUYeckoe BpeMs MeToia. iHTerpanus MeTo10B.



2. Macc-criekTpomMeTpus

[Ipuniuner Macc-ciekTpoMeTpun. biok-cxema wmacc-crektpomerpa. OTHOILIEHHE MacChl K
3apsiay. Macc-criektp. MonekyinspHbie mpenniecTBeHHUKU. CTaOWIbHbIE U METAacTaOUIbHBIC HMOHBI.
@Oparmenrtanusa. MeTopl HOHU3AIMH: IEKTPOHHBIN yaap, GOTOMOHMU3AIMS, XUMUYECKash HOHU3ALINA.
HNonHbI TOK M cedeHume moHu3aumu. Paspemiaromas cuwia Macc-CIIEKTpoOMeTpa. BpeMmsrnposieTHbii
Macc-criektpomerp.  KBaapynosbHblli  macc-ciekTpomeTp.  CHEKTpOMETp  HMOH-LIUKIOTPOHHOTO
pe3onanca. Ilpumenenune macc-cnekrpomerpuu. Wnentudukamus semectBa. Koppemsuus Mexmay
MOJIEKYJIIPHOM CTPYKTYpOHM M Macc-ClieKTpamu. M3MmepeHne NOTEHIMAIOB NOSBICHUS HOHOB M
omnpenereHue MOTEHIMAIOB MOHM3alMd U SHEPruu paspbiBa cBsA3edl. OnpezaesieHHe NapLHUATIbHBIX
JABJICHUN KOMITOHEHTOB ra3oBbIX cMmeced. Dddy3nonnas sueitka Kayacena. OmnpeneneHue TEIIOTH
CcyOnMManuu, TEIIOThl PeaKIMKU U KOHCTAaHTHI paBHOBECHSI.

3. Cl'IeKTpOCKOHI/I‘IeCKI/Ie METOJABI UCCIICAOBAHUA

[Ipupona 371€KTPOMarHUTHOrO M3iIydeHusi, OCHOBHBIE XapaKTEPUCTUKHM HU3Iy4eHHus (4acrora,
JUTMHA BOJIHBI, BOJIHOBOE YHCIIO). DJIEKTPOHHBIE, KoJeOaTelbHbIC, BpallaTeibHbIC, CIIUHOBBIE H
SJICpHBIC MEPeX0/bl KaK Pe3yJbTaT Pa3IMYHBIX THIIOB BHYTPUATOMHBIX HIIM BHYTPHUMOJEKYISPHBIX
B3aUMOJICHCTBHI. CriexTpbl UCITYyCKaHHUS, MOTJIOTICHHS " paccesHusI.
Baxneiimme XapaKkTepUCTUKU CHEKTPAJIbHBIX JIMHUHA (IIOJIOKEHHE, WHTEHCHBHOCTb, IUPUHA).
[IpyHuMnuanpHas cxema CIEKTPOCKONMYECKMX H3MepeHui B Jt000i obnactu cnekrtpa. OCHOBHbBIE
Y3JIbI CIIEKTPAIbHON YCTaHOBKH. VICTOYHHMKH 3IIEKTPOMArHUTHOTO M3JTy4CHUSI.

4. Metopl Kosle0aTeNbHOU CIIEKTPOCKOIIHH
uH(ppaKpacHBIE CIIEKTPhI 1 KOMOMHAIIMOHHOE PAacCessHUE CBETA

KBaHTOBO-MeXaHMYECKHI TOX0/] K ONMUCAHUIO KOJeOaTeIbHbIX CIEKTPOB. Y POBHU SHEPTUU, UX
kinaccuukanus, ¢yHIaMeHTalbHble, OOCPTOHHBIE M COCTABHbIE YacCTOThl. MHTEHCHBHOCTH MOJIOC
KoseOaTenbHbIX criekTpoB. [IpaBmiia orOopa u uHTeHcuBHOCTh B MK mornomenun u B cnekrpax KP.
Cnekrtpockornusi komOuHanmoHHoro paccesHust (KP). CtokcoBsl M aHTHCTOKCOBbI JinHMM KP.
OmnpeneneHre TreOMETPUYECKUX IIApaMETPOB HENMOJIPHBIX Mosekyn. Kitaccuueckas 3ajgada o
KoJIe0OaHHUAX MHOTOATOMHBIX MOJeKyld. YacToTsl M (OpMbI HOPMAIBHBIX KOJEOAHUH MOJIEKYII.
Cunosble nocTosiHHBIE. YueT cummeTpun Mosekynbl. Conocrasnenue MK u KP criekTpoB u BbIBOJBI O
CUMMETPHUU MOJIEKYJIbl. XapaKTepUCTUYHOCTh HOpPMAaJIbHBIX KosebaHui. OmnpeneneHue CUIOBBIX
nmosie MousieKysbl. Mcronb3oBaHME HM30TONO3aMEIICHHBIX MOJEKyld. Koppemsnus CHIOBBIX
IIOCTOSIHHBIX € JIPYrMMHU IlIapaMeTpaMd U CBOWCTBAMHM MOJIeKyJ. IIpuMeHeHHe MeTOnOB
KoJ1e0aTeNbHON CHEKTPOCKONUHU Il KAa4eCTBEHHOIO M KOJMYECTBEHHOIO aHaiu3a. TeXHuKa u
metonuku MK cnexrpockonuu u cnexrpockonuu KP. MK-cnextpockonus TBepabix Ten. CrekTpsl
npornyckanusi, AUQPQY3HOro paccesHus, HapYLUIEHHOTO TIOJHOIO BHYTPEHHETO OTPa)KEeHUs,
ucnyckanus. UK-Oypee-ciekrpockonusi, @ypre npeodbpazoBanue, Borpoinu Kakuno, denmxera,
KonHna.

5. DnexTpoHHas cnekTpockonus. CIeKTpOCKONUs B BUAUMOM U yIbTpadroeToOBON 00IacTsIX

BeposiTHOCTH TIepexo0B MEXAYy 3JIEKTPOHHO-KOJIeOaTeIbHO-BpalIaTeIbHBIMH COCTOSTHUSIMH.
[Mpunuun ®panka-Konpona. OmnpeneneHue 3HEPrUd OUCCOLMALMU M JAPYTUX MOJEKYISIPHBIX
MOCTOSTHHBIX. AOGCOPOIIMOHHAS CTIEKTPOCKOIHSI B BUIUMON B Y® 00JacTsAX KaKk METOJ UCCIIeIOBaHUS
AJIEKTPOHHBIX CHEKTPOB MHOIOATOMHBIX MOJIEKYJI. XapaKTEPUCTUKU DIIEKTPOHHBIX COCTOSHHUM
MHOTOATOMHBIX MOJICKYJ: DHEpPrus, BOJHOBbIE (YHKIIMU, MYJIbTHUIUIETHOCTb, BpEMS JKHU3HHU.
CumMMeTpusi 1 HOMEHKJIATypa AJIEKTPOHHBIX cocTostHHMM. Kiaccudukaiys u oTHECEHHE IEKTPOHHBIX
nepexo10B. MIHTeHCUBHOCTH MOJI0C pa3inuyHbIX nepexooB. [IpaBuna oTOopa U HapylieHHs 3ampera.
[IpumeHeHre  BIEKTPOHHBIX  CHEKTPOB  IOMVIOLIEHWS B  KAYECTBEHHOM, CTPYKTYPHOM H
KOJMYECTBEHHOM aHann3ax. XpoModopbl. CHEKTphl COMPSHKEHHBIX CHCTEM M MPOCTPAHCTBEHHBIE



3 (eKThI B DJIEKTPOHHBIX CIEKTPax TOTJIOMEHUs. TeXHuKa CIEeKTPOCKONUA B BHAUMOU U YO
o0nacTsx.

6. Jlromunecuenus (ayopecuenius u GochopecreHms)

dorodusnyeckue mporecchl B MoJiekyine. OCHOBHBIE XapaKTEPUCTUKHU JIFOMUHECIECHITUU
(CTIeKTpbl TOTJIOUICHUS W CIEKTPbl BO30YXKICHHS, BpPEeMEHAa >KM3HU BO30YKICHHBIX COCTOSHUH,
KBAaHTOBBIM M SHEPreTUYECKHI BBIXOJ JTIOMHHECHCHIMH). CHUHIIIETHBIE M TPHUIUICTHBIE COCTOSHHUS.
3aKOHOMEPHOCTH JroMuHeceHnnu (3akoH Crtokca-Jlommens, npaBuio JleBmuna, 3akoH BaBuiosa).
Tymenue momunecueHmu. I[IpakTudyeckoe HCHOIB30BaHUE KOJIUYECTBEHHOTO JHOMUHECIIEHTHOTO
aHaJu3a.

7. PeHTT€HOBCKHE MCTOAbI UCCIICAOBAHUA

[Ipupona pentreHoBcKUX criekTpoB. Kpas nmornomienns. B3anMocBsI3bp peHTT€HOBCKUX CIIEKTPOB
MOTJIOMIEHUS] M XapaKTePUCTUYECKUX CIEKTPOB UCIYCKaHUS. 3aBUCHUMOCTh 4acTOTHI MEpPeXo/a KpaeB
MIOTJIOIIEHUS MM JIMHUKA UCITYCKaHHs OT BEITMYMHBI OPSIKOBOTO HOMEpa dJIeMeHTa (3akoH Mo3mn).
Knaccudukanus peHTreHOBCKUX METOJIOB aHanu3a. AHAIW3 1O MEPBUYHOMY PEHTICHOBCKOMY
W3IYYCHUIO0 (PEHTTEHOAMHCCHOHHBIN). AHAJIN3 1O BTOPUYHOMY PEHTTEHOBCKOMY H3IIy4EHUIO
(pentrenodnyopecueHTHbii).  3akoH  bparra-Byneda.  Pentreno-aGcopOLMOHHBIN — aHANU3.
PentrenoBckas (hOTORIEKTPOHHAS CHEKTPOCKOIUS (IJIEKTPOHHAS CIIEKTPOCKOMHS JUII XMMUYECKOTO
aHanuza - OCXA). Merog DCXA Kak HENMOCPEICTBEHHBIH IKCHEPUMEHTAIBHBI METOJ HU3MEpPEHUs
BEJIMYMHBI SHEPruu XUMHUecKoM cBsi3u. Bo3moxnoctn DCXA nans aHanuza noBepxHocTed. Oxe-
ANEKTPOHHAs CHEeKTpocKomus, Bo3MoxHocTH ODC amsi aHanM3a JIerKuX 3JeMeHTOB. CHHXPOTPOHHOE
manyuenne u wmeronasl XAFS (EXAFS, XANES). HccnemoBanue KOOpOMHAIMA M IIPUPOJIBI
OnuKaiIIero OKpyXKeHHsI aTOMOB.

8. MeToapl uCcCIea0BaHMsI ONTUYECKH aKTUBHBIX BEIIECTB

Jucnepcus ontudeckoro BpamieHus. Kpyrosas nosspusanus jgydya cBeta. BpailieHue miockoctu
MOJISIPU3AIIMU  TUIOCKOMOJIIPU30BaHHOTO cBeTta. CrnupanbHas MOJEIb ONTHYECKONW aKTUBHOCTH.
BpamarensHas cuna mnepexoaa. YcnoBusi BpalleHUs IUIOCKOCTH mojspuzauuu. Jlucnepcus
ontuyeckoro BpamieHusa. Oddexkr KoTrrona - aHomanbHas aucrepcus. Cxema SKCIEPUMEHTA.
[TpumeHneHus K U3ydeHuto KOHGUTYpaluu U KOH(DOpMaluyu ONTUYECKH aKTHBHBIX BemecTB. [IpaBuio
OKTaHTOB.

OnTuyeckuii KPyroBoil TuXpousM. YpaBHEHHUE MoromieHus cBeta. Koahpuiment skcTHHKINU
U MOJISIPHOTO TIOTJIOHICHHS. OJUTUNTHYECKAs TOJSPU3AIMSI CBETAa. 3aBHCHUMOCTh ONTHYECKOTO
KpyroBOoro Auxpousma OT JJIMHBI BONHBL. (CxemMa H3MepeHuid KpyroBoro auxpousma. OO6macts
MPUMEHEHHUS B CTEPEOXUMHUHU U DJIEKTPOHHOM CTPOEHUHM ONTHUYECKU AKTUBHBIX BellecTB. CpaBHEHUE C
JUCIIEPCUEN ONTUYECKOTO BpalleHUsI U Y P CIIEKTPOCKOIIUEH.

9. Pe3oHaHCHEIC MCTOABI

Meron SAMP. ®usnueckre OCHOBBI SIBICHHUS $JIEPHOTO MAarHUTHOTO pe3oHaHca. CHsTue
BBIPOKJICHUSI CIIMHOBBIX COCTOSIHUM B IOCTOSSHHOM MAarHUTHOM IOJIE. Y CJIOBHE SIEPHOTO MarHUTHOTO
pe3oHaHca. 3aceleHHOCTh YPOBHEW JHEPIMM, HACBILICHHME, PEIaKCALMOHHBIE IMPOLIECCHl M IIMPHHA
curHasia. XMMHYECKMH CIBUI W CIMH-CIMHOBOE pacmerienue B cnekrtpax SIMP. Koncranta
9KpaHUpOBaHUA Aapa. OTHOCUTENBHBIM XUMHUYECKUI CABHI, €0 ONpPEIEICHUE M HCIOJIb30BaHHE B
xuMun. CHUH-CIIMHOBOE B3aMMOJIEUCTBHUE SIEP, €r0 MPUPOJA, YUCIO KOMIIOHEHT MYJIBTHILIETOB,
pacrpeneiieHie HHTEHCUBHOCTH, IIPaBUIIO CyMM. MeToa ABOMHOrO pe3oHaHnca. [IpuMeHenne ciekTpos
SAMP B xumuu. Texnuka u wmeroguka »dKcrnepuMeHTa. CTPYKTYpHBIM aHaIW3. XHUMHUYECKast
nossipusanus saep. biok-cxema criekrpomerpa SIMP, Tunbl ciekTpomMeTpoB.

Meron OIIP. IlpuHOMNBI CHEKTPOCKONMHUH SJEKTPOHHOTO TapaMarHUTHOTO (CITMHOBOTO)
pe3onanca. Ycaosue JIIP. g-daktop u ero 3HaueHue. CBepXxToHKOE pacuieruienne curnana J11P mpu
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B3aUMOJICHICTBUU C OJHUM U HECKOJIBKMMU A1paMu. YUCII0O KOMIIOHEHT MYJbTUILIETA, pacpeeIeHNe
nnteHcuBHOcTU. KoHcTtanta CTC. Tonkoe pacwerenue. [llupuna nunuii. [lpunoxenue merona S11P
B XUMuHU. M3ydeHue MeXaHHM3MOB XUMHUYECKMX peaklUui. XuMuYeckas MOJspU3alus 3JIEKTPOHOB.
Omnpenenenre cBOOOIHBIX PAAUKAIOB M IPYTUX MapaMarHUTHBIX IIEHTPOB. VCcroap30BaHne CITMHOBBIX
MmeToK. biok-cxema cnekrpomerpa DIIP, ocoOeHHOCTH 3KCIepUMEHTa, TOCTOMHCTBA U OTPaHUYEHUS

METO/a.
6. YuyeOHO-MeTOAMYECKOE U HH(POPMALIMOHHOE 00ecTedeHue JUCIUIIMHBI
OcHoBHas JuTepaTypa
1. AHanu3 opraHMYecKHUX U IJIEMEHTOOPTaHUYECKUX COCTUHEHHH; y4yeb.-MeToJ. mocodue / cocr.:

10.

11.

12.

13.

I'. b. Hengeuxkas, JI. I1. [llaynuna, A. A. Tarapunosa, T. B. Mamacea. — Upkyrck: UT'Y, 2014.
-93c.

Adanacees, b. H. ®usnueckas xumust / b. H. Adanacees, 0. I1. Akynosa. — M.: Jlans, 2012. —
464 c.

I'opmkos, B. Y. OcuoBsl pusmueckoii xumun / B. U. I'opmikos, U. A. Ky3nernos. — M.: bunom.
JlabopaTopus 3Hanu#, 2014. — 407 c.

CumbBepcreiin, P. Chnektpomerpuueckas WACHTH()HUKAIUS OPraHWMYECKUX COCIUHCHUH /
P. CunbBepcreitn, @. Bebcrep, J1. Kumit. — M.: JIaboparopus 3nanmii, 2023. — 557 c.

JlonoIHUTeIbHAS JTUTEpaTypa

I'punByn, H. Xumus snementos: B 2-x 1. T. 1 / H. I'punByx, A. Dpumo. — M.: JlaGoparopus
3HaHui, 2023. — 607 c.

I'punByn, H. Xumus snementos: B 2-x 1. T. 2 / H. I'punByz, A. Dpumio. — M.: JlaGoparopus
3HaHui, 2023. — 670 c.

Wnuen, O. OcHOBBI opranundeckoil crepeoxumuu / O. Wnuen. — M.: bunom. JlabopaTtopus
3HaHui, 2014, — 703 c.

Knenun, B. . Beicokomonekynsipabie coeaunenus / B. U. Knenun, 1. B. ®exycenko. — M.:
Jlanb, 2013. - 512 c.

PeyroB, O. A. Oprannueckast xumusi: B 4-x 1. T. 1 / O. A. Peyros, A. JI. Kypn, K. I1. Bytun —
M.: bunowm. JlaGoparopus 3Hanui, 2014. — 567 c.

PeyroB, O. A. Oprannueckast xumusi: B 4-x 1. T. 2 / O. A. Peyros, A. JI. Kypu, K. I1. Bytun —
M.: bunowm. JlaGoparopus 3Hanui, 2014. — 623 c.

PeyroB, O. A. Oprannueckast xumusi: B 4-x 1. T. 3 / O. A. Peyros, A. JI. Kypn, K. I1. Bytun —
M.: bunowm. JlaGoparopus 3Hanui, 2014. — 544 c.

Peyros, O. A. Oprannyeckast xumusi: B 4-x 1. T. 4 / O. A. Peyros, A. JI. Kypu, K. I1. Bytun —
M.: bunowm. JlaGoparopus 3Hanui, 2014. — 726 c.

Cwmur, B. A. OCHOBBI COBPEMEHHOTI'O0 OpraHMYECKOro cuHTe3a. YuebHoe mocodue / B. A. Cmur,
A. JI. Iuneman. — M.: burowm. Jlabopatopus 3uanwmii, 2014. — 750 c.

Cwmut, M. Oprannueckast xumusg Mapua. Peakuuu, MexaHU3Mbl, CTpOEHHUE: YTIyOIeHHBIH KypC
JUTSl yHUBEPCUTETOB M XUMHYeCKuX By30B: B 4-x 1. T. 1 / M. Cmurt. — M.: JlabopaTopusi 3HaHHIA,
2020. - 458 c.

Cmut, M. Opranunueckast xumusg Mapua. Peakuuu, MexaHU3Mbl, CTpOEHHUE: YTIyOIeHHBIH KypC
JUTsl yHUBEPCUTETOB M XUMHYECKuX By30B: B 4-x 1. T. 2 / M. Cmurt. — M.: JlabopaTopusi 3HaHUI,
2020. - 539 c.

Cwmut, M. Oprannueckas xumusi Mapua. Peakinu, MexaHu3Mbl, CTpOCHHE: Y TITYOJICHHBIA KypC
JUIs. YHUBEPCUTETOB U XUMUYeCKUX By30B: B 4-x 1. T. 3 / M. Cmur. — M.: JIaGopatopus 3HaHU,
2020. - 550 c.

Cwmut, M. Oprannueckast xumusg Mapua. Peakunu, MexaHU3Mbl, CTpOCHUE: YTIyOIeHHBIH KypC
JUTsl yHUBEPCUTETOB M XUMHUYECKUX BY30B: B 4-x 1. T. 4 / M. Cmurt. — M.: JlabopaTopusi 3HaHHIH,
2020. - 511 c.
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14. TpaBenp, B. ®. Opranuueckas xumusi: ydeOHOoe mocodue s By3oB: B 3-ex 1. T. 1 /

B. ®@. TpaBens. — M.: bunowm. JlabopaTtopus 3nanuii, 2014. — 368 c.

15. TpaBenp, B. ®. Opranunueckas xumusi: ydeOHOoe mocobOue s By3oB: B 3-ex 1. T. 2 /

B. @. TpaBens. — M.: bunom. JIaGopatopus 3nanuii, 2014. — 517 c.

16. TpaBenp, B. ®. Opranunueckas xumus: ydeOHOoe mocodue s By3oB: B 3-ex 1. T. 3 /

B. @©. TpaBens. — M.: bunom. Jlabopatopus 3nanuii, 2014. — 388 c.

17. XenoBunkensb, JI. Cucremarnueckas HOMEHKJIATypa OpraHMYeCKUX  COEIUHEHUH  /

. XenpBuHKenb. — M.: burom. Jlabopatopus 3uanwuii, 2014. — 232 c.

18. Dnpmienbpoiix, K. Meramiooprannueckas xumus / K. DOnpmenbOpoitx. — M.: bunom.

oakrwnE

JlabopaTopus 3Hanui, 2014. — 750 c.
JJIeKTPOHHBbIE pecypchl

bazbinb, O.K. Beenenue B kypc «duznueckre METObI UCCIICIOBAHUSA B XUMHUN» [ DJICKTPOHHBII
pecypc]: yuebnoe mocobue / O.K. ba3pute. — Dnekrpon. gan. — Tomck: TT'Y, 2016. — 132 c.
— Pexxum noctyna: https://e.lanbook.com/book/91951. — 3arz. ¢ skpana.

benamenxko, J.K. KomnbrorepHsie Metonbl B ¢u3uke M Gusnueckoi xumuu. JlabopatopHbIi
MIPAKTUKYM [ DIeKTpoHHBIH pecypc]: yueOHnoe nocobue / JI.K. benamenko. — DnekTpoH. qaH. —
Mocksa: MUCHC, 2012. — 109 c. — Pexum moctyna: https://e.lanbook.com/book/47442. —
3ary. ¢ ’KpaHa.

lanmaktuonona, A.C. AHanu3 OpPraHMYECKUX COCAMHEHHHN [DIEKTpOHHBIM pecypc|: ydeOHoe
nocobue / A.C. T'amaktuonoBa, ['.A. Komno6osa, M.JI. ®dumumonona, M.C. IOcy6oB. —
OnektpoH. gmaH. — Tomck: CubI'MY, 2013. — 88 c¢. — Pexum pocryna:
https://e.lanbook.com/book/105846. — 3ari. ¢ skpaHa.

KebenrsieB, A.M. AHanuTHYeCcKas XUMHUSA. XpoMaTorpaguueckue METOAbl  aHaIm3a

[DnexkTpoHHBI pecypc]: yueOHoe mocobue / A.M. KebGeHTsieB. — DNEKTpoH. AaH. — MHMHCK:
Hosoe 3nanue, 2013. — 206 c. — Pexxum nocryna: https://e.lanbook.com/book/64909. — 3ar.
C 9KpaHa.

KaparaeBa, E.C. Teopernueckue OCHOBBI Ta30BOM xpomarorpaduu [DIeKTpoHHBIH pecypcl:
moHorpadus / E.C. KaparaeBa. — Onextpon. naH. — Kazans: KHUTYVY, 2015. — 268 ¢. —
Pexxum noctyna: https://e.lanbook.com/book/102099. — 3ar. ¢ skpaHna.

Jlepenosa, O.B. MonekynspHas CHEKTpocKonmusi [DJEeKTpoHHBIH  pecypc]:  y4deOHO-

Meroandeckoe mocodue / O.B. Jlehemora, C.A. IlllnbikoB. — DnextpoH. maH. — HBaHOBO:
UI'XTY, 2016. — 95 c¢. — Pexum npocryna: https://e.lanbook.com/book/96110. — 3arn. ¢
9KpaHa.

Cyxanos, IL.I1. AHanu3 MHOrOKOMITIOHEHTHBIX MOTUMEpPHBIX cucteM Meroaamu SAMP. Yacts Il.
Onuromep—TnonuMepHble npeBpaieHus [DnekTpoHHsli pecype]: MmoHorpadus / [LI1. Cyxanos.
— OnektpoH. naH. — Kazanms: KHUTY, 2006. — 269 c. — Pexum pocrymna:
https://e.lanbook.com/book/13264. — 3ar1. ¢ skpaHa.

CrrueB, C.H. BricokorddexkTrBHas KHAKOCTHAS XpomaTorpadus: aHaIWTHKA, (Qu3ndeckas
XUMUS, paclO3HAaBAaHWE MHOTOKOMIIOHEHTHBIX CHCTEM [DJEKTPOHHBIA pecypc|: ydeOHoe
nocobue / C.H. CrrueB, B.A. I'aBpunnna. — DnektpoH. gaH. — Cankt-IlerepOypr: Jlans, 2013.
— 256 ¢. — Pexxum moctyma: https://e.lanbook.com/book/5108. — 3ar. ¢ skpana.

PexoMenayeMble MCTOYHUKH HAYYHO-TEXHHYECKO UH(popmanuu
Hay4yHo-TexHnueckue s;kypHajabl u3 0udaunoreynoro ¢ponga UpUX CO PAH:

BectHuk Poccuiickoil akageMun Hayk.

Bricokomonekynspubie coenuaenus. Cepust A: @u3nka noJIuMeposB.
Bricokomonekymnsipubie coequHenus. Cepust b: @uznka moammMepos.
Jlokiaapl akagemMuu HayK.

Kypuan obmelt XuMuu.

XypHan opraHn4ecKoi XUMHH.

11



10.
11.
12.
13.
14.
15.
16.

okrwmn

~No

10.
11.
12.
13.
14.

15.

KypHan npukiaaiHOi XUMUH.

XKypHan cTpyKTypHOH XUMHH.

N3Bectust Akagemun HayK. Cepusi XUMHUYECKas.
Ycenexu XumMuu (3JIEKTPOHHBIN JKypHa).
XUMHKO-(hapMarieBTUUECKUH KypHAJL.

XuMHS B UHTEpECaX YCTOMYHUBOIO Pa3BUTHS.
XUMUA reTepOUKINYECKUX COSTUHEHUH.
DIEKTPOXUMHUSL.

Journal of Sulfur Chemistry.

Mendeleev Communications.

DJIeKTPOHHO-0MOJIMOTEYHbIE CHCTeMbI PO(eccHoHAIbHbIE 0a3bl JAHHbIX,
HHG(opMaOHHBbIE CIPABOYHBIE M TOUCKOBbIE CHCTEMBbI:

Xumuueckas pedeparuBHas ciyx6a AmepukaHckoro xumuaeckoro obmectBa CAS SciFinder
https://sso.cas.org/

denepanbHbIi HHCTUTYT IPOMBIIIICHHOM coOcTBeHHOCTH hitp://www1.fips.ru.

denepanbHas ciry:k0a 1Mo HHTEIUICKTYyalIbHOU coOcTBeHHOCTH http://www.rupto.ru.

The United States Patent and Trademark Office http://www.uspto.gov.

Academic Reference — 06a3a naHHBIX MOJHOTEKCTOBBIX AHIJIOS3BIYHBIX PECYPCOB MO BCEM
aKaJIeMMYCCKUM JTUCIUIUTUHAM, olyOinrKkoBaHHbIX B KuTae https://ar.cnki.net.

baza uutuposanus PUHII https://www.elibrary.ru/.

baza qaHHBIX 371eKTPOHHO-0MOIMOTEUHOM cucTeMbl «Jlanb» https://e.lanbook.com/.

Pecypceol ynanennoro nocryna u 6a3sl qanasix @I'BYH NocynapcTBenHoi my0nuyuHOM HaydHO-
texHuueckoi oudamoreku CO PAH http://www.spsl.nsc.ru/.

DnexTpoHHO-0ubnuoreyHas cucrema Llentpanbhoil Hayunoit 6ubnuoreku MHI[ CO PAH (na
06aze AUBC «Mpbucy) http://csl.isc.irk.ru/.

Royal Society of Chemistry: 6a3a nanusix RSC DATABASE https://www.rsc.org/.

Wiley: Komekius sxypuanos Database Collection https://onlinelibrary.wiley.com/.
CnpaBouno-mipaBoBas cuctema "KoncynsrantlImroc" https://consultant.ru/

Caiir BAK Muno6pnayku PO https://vak.minobrnauki.gov.ru/.

OnexTpoHHas HH(opMamoHHo-o0pa3oBatenbHas cpena UpUX CO PAH
http://eios-irich.com.ru/moodle/.

ITopTan ns acnupaHTOB U coMcKaTesel yueHou crenenu: http:// www.acnupantypa.pdy/.

becmiiaTHble opuuHanbHbIE OTKPbITHIE pecypcesl MHTEpHET:

Directory of Open Access Journals (DOAJ) http://doaj.org/

Pecypc ob6benunsier 6omee 10000 HayIHBIX KYPHAJIOB MO PA3JIMYHBIM OTPACIISIM 3HAHUHN (OKOJIO
2 MUJUTHOHOB ctateit) u3134 cTtpan mMupa.

Directory of Open Access Books (DOAB) https://www.doabooks.org/

B 6a3e pazmenieno 6onee 3000 KHUT MO pa3IMYHBIM OTPACIISIM 3HAHWM, MPEIOCTABICHHBIX 122
Hay4YHBIMH WU3/1aTEIbCTBAMH.

BioMed Central https://www.biomedcentral.com/

baza gannbix BritouaeT 6omee 300 perneH3upyeMbIX KYpHAIOB TI0 OMOMETUITMHE, METUITMHE U
€CTECTBEHHBIM HaykaM. Bce craThy, pa3MelieHHble B 6a3e, HaXOAATCs B CBOOOHOM JIOCTYIIE.
DrekTpoHHBIN pecypc arXiv https://arxiv.org/

Kpymnueinmm GecruiaTHBIM apXUB DIEKTPOHHBIX HAYYHBIX MyONMKAIMi 1o pasaenaM (U3UKH,
MaTeMaTHK{, WH(POPMATHKH, MEXaHUKH, acTpoHOMHH U Ouonoruu. Mmeercs mnoapoOHbI
TEMATUYECKUN KaTaJor ¥ BO3MOXHOCTb IIOUCKA CTATEM 110 MHOYKECTBY KPUTEPUEB.

Komnexrus sxxypaanos MDPI AG http://www.mdpi.com/

MHOTrOAMCUMIUIMHAPHBIA  ITU(PPOBON M3AATENbCKUNA pecypc, sABIsSeTca IUIarGopMoi s
peleH3UPYEMBbIX HAy4YHBIX KYPHAJIOB OTKPBITOro jaocrtymna, uiznawommxcs MDPI AG (bazens,
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[seitmapust). U3garenbeTBo BeiTyckaeT O6osiee 120 pazHooOpa3HBIX 3JIEKTPOHHBIX KYpPHAJIOB,
HAXOJSIINXCS B OTKPBITOM JIOCTYTIC.

6. HzmatenscTBO ¢ OTKPHITHIM goctyrnoM InTech http://www.intechopen.com/
[TepBoe u kpymHeillee B MHpE H3AATEIBCTBO, MyOIHMKYIOIIEe KHUTH B OTKPHITOM JIOCTYIIE,
okosio 2500 HayuHbIXx u3naHuii. OCHOBHAs TEeMaTHYECKas HAMNPAaBICHHOCTh - (DU3WYECKUE U
TEXHUUYECKUE HAYKH, TEXHOJIOTHH, MEAUIIMHCKUE HAYKH, HAYKH O JKU3HH.

7. basa mannbix xumudeckux coequHennii ChemSpider http://www.chemspider.com/
ChemSpider — aTo GecrutaTHas xumudeckas 6a3a JaHHBIX, PEAOCTABISIONIAs ObICTPBINA JOCTYII
Kk Oonee ueM 28 MWUJUIMOHAM CTPYKTYp, CBOWMCTB M COOTBETCTBEHHOW uH(popmaruu. Pecypc
npuHauiekuT KoposeBckomy xummueckomy obmectBy BemukoOpuranuu (Royal Society of
Chemistry).

8. Komnekmus sxypuanos PLOS ONE http://journals.plos.org/plosone/
PLOS ONE — koeKIus )ypHajaoB, B KOTOPBIX MTyOIHUKYIOTCSI OTYETHI O HOBBIX HCCIIEIOBAHUSAX
B 00J1aCTHU €CTECTBEHHBIX HayK W MeIULMHBI. Bce sxypHaibl pa3MmenieHsl B CBOOOJIHOM JIOCTYIE
(Open Access), Bce CTaThbu IPOXOJAST CTPOTOE HAYYHOE PELICH3UPOBAHUE.

7. MaTepI/laJIbHO-TeXHI/I‘{eCKOB odecrneuyeHue Hay'lHO-I/ICCJICIIOBaTeJ'II)CKOﬁ p360Tbl

B cooTBeTcTBUM ¢ y4e€OHBIM IUIAHOM 3aHSTHUS MO JUCHUIUIMHE «DU3HKO-XMMUYECKHE METObI
UCCIIEIOBAaHMsI CTPYKTYpPbI BEIIECTB» MPOBOAATCS B (opMe JEKIMH, MNPaKTUUECKUX 3aHIATUH U
CaMOCTOATENILHON PaboThl 00yUaroIIerocs.

Jns peanuzalMu 0Opa3oBaTeNbHOrO Iporecca B (opMe JEKIMH M NPaKTHUECKUX 3aHITUH
WCIIONB3YIOTCS CIEAYIOINUE TTOMEIICHUs: Majblid JIEKIUOHHBIN 3an (OuOIMOTeKa), OCHAIEHHBIN
KOMIIbIOTEPAMH C JIOCTYIIOM K 0a3aM JaHHBIX M BBIXOAOM B MHTepHeT, yueOHOH MeOenplo U
JIEMOHCTPAIMOHHBIM ~ 000pYZOBaHUEM (KOMITBIOTED CO CpPEACTBAMH  3BYKOBOCIIPOM3BEICHHS,
IIPOEKTOP, IKPaH).

JUia ocBoeHuss mporpamMmbl OOy4YyeHUS M Ui BBINOJIHEHUS MPAKTUUECKUX M HAy4dHO-
UCCIIEIOBATEIbCKUX  PAdOT MO TeMe JUCCePTallMd  KaXkJIOMy acCHUpPaHTy IPeA0oCTaBICHO
UHAMBUAYaJIbHOE  paboyee  MecTo, OOOpYAOBaHHOE  MPUTOYHO-BHITSDKHOM — BEHTUIISLMEH,
BOJOIIPOBOJIOM, BOJOOTBEIEHUEM, BO3AYXOBOAOM. ACHUPAHTHI MMEIOT BO3MOYKHOCTH HCIIOJIB30BATH
MaTepUaIbHO-TEXHUYECKUE CPEACTBA JIabopaTOpuil, B KOTOPBIX BBIOJIHAIOT JUCCEPTAIL[MOHHBIE
palboThl (OprTeXHHKA, PEaKTHBBI, PACXOJHbIE MaTepuaibl, JabopaTopHas MOCyJa, U3MEPHUTEIbHOE
o0opyoBaHue).

IIporpammMHoe oOecneueHue:

JIN1eH3MOHHBIE TPOTYKTHI:

— Microsoft Office 2010 Russian Academic Open;

— Microsoft Office Professional 2010 Russian Academic Open;

— Sunekc TenemocT — cuctemMa BUICOKOH(DEPEHIICBI3U ¢ BO3MOXKHOCTbIO OOMEHA COOOIIEHUSIMHU 1
nepeiayeil KOHTEHTa B peXXUME PeaIbHOr0 BPEMEHH.

CBobonno pacmpocrpansemoe I10: 6paysep SAnpexc, Mozilia Firefox 60.02, Opera53; Pascal
ABC 3.3; cucrema TEKCTOBOW, TOJIOCOBOW M BHIEOCBs3HM cBsi3u Skype7.41.0.101; mporpamma st
CO3JIaHMsI JIEKTPOHHBIX Y4eOHBIX MpoaykToB Moodle 3.2.; mporpamma aiis mpocMoTpa 3JIeKTPOHHBIX
nokymeHToB Foxit PDF Reader 9.1.0.5096; apxusarop 7zip 17.01 beta.

ITpuGopnas Ga3a:

OcHOBY  MaTepHaJbHO-TEXHHMYECKOM 0a3bl HMHCTUTYTa COCTaBJISIOT JBa  LU(POBBIX
mynbTHAIEpHBIX  Dypbe-cnektpomerpa SIMP (DPX 400 u AVANCE 400), peHTreHOBCKUI
mudppaktomerp Bruker D8 ADVANCE, penrreHosckuii audpakromerp D2 PHASER,
uHopakpacHbii Dypbe-cnektpomerp Vertex 70 ¢ Paman mnpucraBkoii, uH@pakpacHblii Dypbe-
ciektpometp Excalibar HE 3100 Varian, mukpoanamuzarop Flash EA 1112 CHN-O/MAS 200,
mukpoananuzatop Termo Flash EA 2000 CHNS, DIIP-cnextpomerp ELEXSYS ES580, ycranoBka
HaHOCEKYHIHOTO HUMITYJIbCHOTO (hoToNM3a, Xpomaromacc-ciiekrpomerp QP-5050A, xpomaromacc-
cnektpometp Agilent 5975 ¢ xumundeckoit monuzanue, tannemuslii TOF/TOF macc-criektpomerp
Ultra Flex, snextponnsni mukpockon TM 3000 Hitachi, cnextpodmyopumerp FLPS920 Edinburg
Instruments, Y®/BU/I-cniekrpomerp LAMBDA 35 u ausiaskomeTp.
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Jlyia mpoBeieHUs! KBAHTOBO-XMMHUYECKHX PAaCUETOB MMEIOTCS KOMIIBIOTEPHI B J1aOOpaTOpHsIX U

BbIUUCIUTENbHBIN KinacTep 391'/1121'6/14T6.

JIMIIEH3MOHHOE TTPOTrpaMMHOE 00eCIeYeHUEe, BCTPOCHHOE B COOTBETCTBYIONINE ITPUOOPHBIC

KOMIUICKCBI, SIBIISIOIIEECS €ro HEOThEMJIEMOM 4YacThlo, oOecreuyuBaronieil (yHKIIMOHUPOBAHUE
pUOOPOB:

Gaussian 09, ITakeT KBaHTOBO-XMMHUYECKHX MPOrpaMM, JUIS pacueTa TeOMETPHU U 3JIEKTPOHHBIX
XapaKTEPUCTHK MOJICKYIL.

Apex 2, Apex 3, [Tporpammebl JUTS 00paboTKu JTAHHBIX MOHOKPHCTAJIBHOTO
nudpakToMeTpa;

CCDC (ConQuest, Mercury, DASH, Mogul, Hermes), Kpucramnorpadudeckas 6a3a JaHHBIX U
MakeT mporpaMm Jjist paboThl ¢ 0a30¥ TaHHBIX;

TurboMol, IlakeT KBaHTOBO-XMMHUYECKUX MPOrpaMM, JUIsl pacueTa FeOMETPUH U 3JIEKTPOHHBIX
XapaKTePUCTHK MOJIEKYIL;

XWinNMR, IIporpamma juis 3anucu u 00pabOTKU JaHHBIX criekTpomerpa AMP;

TOPAS, EVA, IIporpammsl aJis1 00paO0OTKU JaHHBIX MOPOIIKOBOTO TU(pakTOMETpa;

PDF-2, baza naHHBIX MOPOIIKOBBIX AU(PPAKTOrpaM HEOPraHUIECKUX COCTUHEHUI;
ResolutionsPro Opus, ITaket nporpamm, mist 3anucu u o6padotku MK-criektpos;

Lambda35, [Tporpamma myist 3anucu 1 00padoTku Y D-CrIeKTPOB;

[Iporpamma Flexanalysis 3.3 nns 06paboTku MaccuBa JAaHHBIX MO OMOMOJIMMEpaM, HEIETYYHX
OMOMaKpOMOJIEKYJ, OJTUrOMepaM, CHHTETUYECKUM TOJTMMEPaM, COJISIM M HEJIETYYHX BEIIEeCTB;
Xepr, XSophe, XeprView, Ilaket nmporpamm mist 3arucu u 00padotku criekrpo DI1P.

C OTKpBITOMN JHILIEH3UEH:

Dalton2016, maker KBaHTOBO-XMMHUYECKHX MPOrpaMM, HCIONb3YyEeMbIX JUIS pacuera, U3y4yeHHUs
CBOWCTB BEIIECTB, MOJCIUPOBAHUS PEAKIIUI;

DIRAC, mporpaMma Juisi aTOMHBIX M MOJICKYJSPHBIX TPSIMBIX UTEPATUBHBIX PEISTUBHCTCKHX
BBIUMCIICHUM Ha BCEX AJIEKTPOHAX, BBIYMCICHUI MOIJIEKYJSPHBIX CBOMCTB C HCIOJIB30BaHHUEM
PEIATHUBUCTCKUX KBAHTOBO-XUMHUYECKHX METOIOB;

ORCA software, makeT KBaHTOBO-XMMHUYECKHX MPOTpamMM, HCIHOIB3YEMBIX [UJIsI pacuera,
M3y4YEHUs CBOICTB BEIIECTB, MOAETMPOBAHUS PEAKIIUH.
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Caenennst 00 yTBep:kIeHuH pado4eil mporpaMMsbl y4eOHOH THCHUTIINHBI

HA OYepeqHO y4eOHbIi roJ U perucTpanus H3MeHeHHuil

Y4eOHbIi roj

Pemenne YueHnoro coseta
(Ve npomoxkona, dama
3acedanus)

IMoamnuce

OTBECTCTBCHHOI'O
(©.1.0., noonucw)

HOMep U3MCHCHMU A
(unu 6e3 uzmenenutr)

Coaepxanue H3MEHEHHMH (6HOCUmMCA Om PYKU):
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