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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. Hesm n 3axa4n y4eOHOM M CHMIIIMHBI

Heab wu3yudeHuss OUCHUIUIMHBI «DU3UKO-XMMUYECKHE METOAbl HCCIEAOBaHUS CTPYKTYPhI
BELIECTB»: MpHOOpeTeHne (PyHIaMEHTAIbHBIX 3HAHUN U MPAKTHUYECKUX HABBIKOB, HEOOXOAMMBIX JUIS
npodecCHOHATLHON HAayYHO-HUCCIIeIOBATEILCKON, MHHOBAIIMOHHOW U 00pa30BaTEeIbHON JEATEIIbHOCTH
B 00J1aCTH MpPUMEHEHHS] (PU3NKO-XMMHUYECKUX METOJOB HCCIIEIOBAaHUS M B CMEXKHBIX 00JacTAX HayKH.
dopMupoBaHUE KOMIICTCHIIMA B OOJIACTH OCHOBHBIX (PH3UKO-XHUMHUYECKUX METOJOB YCTAHOBJICHUS
COCTaBa U CTPOCHUS OPraHUYECKUX COeIUHEHUN, (POPMUPOBAHNE HABBIKOB CAMOCTOSITEIbHON PabOThI C
npuOOpPHON U aHAIUTHYECKON 0a30i (PU3NKO-XUMUYECKMX METOJOB aHaIN3a, KOMIIBIOTEPHBIM MapKOM
Y OH-JIallH 0a3aMM JIaHHBIX.

3agaumu.

- bopmupoBanue mpeacTaBICHUA 00 (U3UKO-XMMHYECKHX METOJAaX W3YyYeHHUS CTPYKTYpPBI
BEILIECTB;

- O3HAKOMJICHHE C OCHOBaMH BAXHCWUIIUX COBPEMEHHBIX (DHU3UKO-XUMHUYECKUX METOJIOB
aHaIn3a;

- bopMupoBaHUE HABBHIKOB W YMEHUH TMOJYYCHUS ¥ HWHTEPIPETAIMN JaHHBIX (U3HKO-
xumuueckux metonos anamuza (Y@, UK- SIMP, macc-), ycTaHOBIEHUS CTPOEHUS OPTaHUYECKUX U
3JIEMEHTOOPIaHUYECKUX COCIMHEHU 10 COBOKYITHOCTH JAHHBIX HUHCTPYMEHTAJIBHBIX METOJIOB.

2. MecTO AMCUUIIMHBI B CTPYKTYpe NPOrpaMMbl aCIIHPAHTYPhI

JuctummHa «DOHU3UKO-XUMUYECKHE METOJBI MCCIEAOBAHUS CTPYKTYPBI BEIIECTBY» SIBIISCTCS
yacThlo oOpasoBarenpbHOoro kommnoneHta (ITompasmen 2.1.3.1. (®) pazpgena 2.1.3. (D)
«DakyIbTaTUBBD) ) IPOTPAMM aCITUPAHTYPHI 10 HAYYHBIM CIICIIHATEHOCTSIM:

- 1.4.3. Opranuyeckasi Xumus;

- 1.4.4. ®usnyeckas XMMHUS;

- 1.4.7. BbICOKOMONEKYISIPHBIE COSANHECHHUS,

- 1.4.8. XuMusi 251eMEHTOOPraHUYECKUX COEIMHEHUM.

VYyeOHast AUCHUILTNHA pean3yeTcs (10 )KeTaHUI0 aCIIUPaHTOB) HAa IEPBOM IOy 0OyUeHHS.

3HaHMs, YMCHHSI U HaBBIKH, IPHOOPETEHHBIC aCUPAHTAMH 10 PE3yJIbTaTaM U3Y4YCHHS ydeOHOU
JTUCHUIUTUHBL «DU3UKO-XUMUYECKUE METOAbl UCCIECOBAHHS CTPYKTYPBI BELIECTB», HCIOIB3YIOTCS
UMU JUISL CIaYH KaHAWJATCKOTO dK3aMeHa ¥ TPU HAIMCAaHUH JIUCCEPTAIIMOHHON pabOThl HA COMCKAHNE
YUEHOM CcTeneHu KaHauaaTa HayK.

3. TpeGoBaHus K pe3yJIbTATAM OCBOCHHMS THCIUILIHHBI

[To oxoHYaHMM U3yYEeHUS] TUCIIMIUIMHBI ACTTUPAHTHI JOJIKHBI
3namo:

® TEOPETHYECKHE U METOJOJIOTUYECKHE OCHOBBI (PU3UKO-XMMHUYECKUX METOAOB H3YUYEHHS
CTPYKTYPHI BEIIIECTB;

® TIPUHIUIIBI, YCIOBHUS U METOJIOJIOTHIO TPUMEHEHUS (PU3NKO-XUMUYECKHX METO/IOB Ha MPAKTHKE;

® BO3MOXKHOCTH T€X WM HMHBIX (PU3UKO-XMUMHUYECKHX METOJIOB B YCTAHOBJIEHUU CTPYKTYpPHI
OpPraHUYECKUX U 3JIEMEHTOOPTaHUYECKUX COCAMHEHUH.
Ymemn:

® BBIOMPATh HEOOXOIUMBIC U ONITUMATILHBIE METOJIBI JJISI YCTAHOBJIEHHUS CTPYKTYPhl OPTaHUYECKHUX
Y 3JIEMEHTOOPTaHUYECKUX COCAMHEHU;

® I[IPOBOJUTH pa3/ICJICHUE CMECEl OpraHMYeCKUX WU DBJIEMEHTOOPIaHUYECKUX BEIIECTB,
UICHTH(PHUKAIIUIO MX COCTaBa M OMPEACINSATh CTPOCHHE C IMOMOIIBI0 XMUMHUYECKUX H (DU3HKO-
XUMHYECKHX METOJO0B aHAJIN3a;

® OCYIIECTBISATh MOUCK METOAOB HJSHTHU(PUKAIMK U MHPOPMAIUU O CTPYKTYPHBIX MapameTpax
OpPraHMYECKUX U DIEMEHTOOPTaHMYECKHX COEAMHEHUN C UCIOJIh30BAaHUEM COBPEMEHHBIX 0a3
IAHHBIX U MOMCKOBBLIX CHCTEM.



Hmemob onvim:

e paboThl Ha COBPEMEHHOM HAayYyHOM OOOPYIOBAaHUHU U (PU3MKO-XMMHUYECKHUX MCCIEOBaHUI
OpPTraHUYECKUX U DJIEMEHTOOPTAaHWYECKUX COCTMHCHHM;

® MOJCIHUPOBAHUS CTPYKTYPHBIX MApaMETPOB OPTraHMYECKUX U AIIEMEHTOOPTaHMYECKUX BEIIECTB C
HUCII0JBb30BAHUECM KBAHTOBO-XUMHNUYCCKHUX MCTOJ0B,

® HaIluCaHUuiA Hay‘-IHBIX OTUYCTOB U CTaTefI.

4. CTpyKTypa U coep:kaHue Y4eOHOH IMCUMILINHBI
OO111ast TPYA0EMKOCTh JUCIUILIAHBI COCTaBIsAeT 3 3aueTHbIe eauHuIlbl (108 yacon).
CTpyKTypa AUCHHUILIMHBI

Tabnuna 4.1. Ctpykrypa y4eOHOM TUCITUTUTHHBI

Ne | HaumenoBanue O6bem yuebHoM paboThl, 4 ®opma

JUCIUTLTAHBI KOHTPOJIS
Bcero Bcero W3 ayuTopHbIX CP
ayzutopH. | Jlex | Jla6 | IT | KCP

1 | ®U3NKO-XUMUUYECKHE
METOABI UCCIIEIOBAHUS 108 27 18 - 9 - 81 3ayer
CTPYKTYPHI BEIIECTB

Coaep:xkaHue TUCUUTLTAHBI
Conep:xaHue pa3aesioB U TeM TUCIHIIMHBI

Tema 1. OGmas  xapakTepuctuka ©  Kilaccuukamuss  (QU3HKO-XUMHYECKHX  METOJIOB
OTIpe/IeNICHUs] CTPYKTYPhI BELIECTB.
Crnektpockonuyeckue, TMppakinOHHbIE, SJIEKTPUUECKUE U MATHUTHBIE METO/IBI.

Tema 2. Macc-criekTpoMeTpus.
[IpuHnune! macc-ciekTpoMeTpun. Meroasl noHu3anuu. [I[puMeHeHne Macc-CrieKTpOMETpHN.

Tema 3. CIeKTPOCKONTUYECKUE METO/IBI UCCIIETOBAHHS.

IIpupona  2meKTpOMarHUTHOro  M3inydeHHus. OCHOBHBIE  XapaKTEPUCTUKH  H3IIyYEHUS.
DNeKTpOoHHbIe, Koyie0aTeNbHble, BpalllaTelbHbIE, CIUHOBBIE U sepHbIe mnepexoibl. CrekTpsl
UCITyCKAHMs, IOIVIOLIEHUSA U PACCESTHU.

Tema 4. Meto/bl Kosie6aTeabHON CIIEKTPOCKONMU: HH(PPAKPACHBIE CIIEKTPbI 1 KOMOMHAIIMOHHOE
paccesHUE CBeTa.

KBaHTOBO-MEXaHMYECKHI MOAXOJ K OMHCAHUIO KOJEOATeNbHBIX CIEKTPOB. CHEKTPOCKOMHUs
koMOuHamonHoro paccessHust (KP). Ilpumenenune meTonoB KojedaTeIbHOM CIEKTPOCKONMUU ISt
KaueCTBEHHOI0 U KOJIMUecTBEHHOro aHanu3a. MIK-cnekTpockonus TBepAbIX TE.

Tema 5. Dnexktponnas cnektpockomnus. CHEKTPOCKONHsS B BHUIUMOM U YyIbTPadHOIETOBOI
o0acTsX.

AOcopOIIMOHHAsT CIEKTPOCKONUS B BHAMMOW W Y@ o00macTsaX Kak METOJA HCCIEAOBaHUS
AJIEKTPOHHBIX CIHEKTPOB MHOTOATOMHBIX MOJeKyJd. CHUMMeTpuss M HOMEHKJIATypa 3JIEKTPOHHBIX
cocrosianii. Kiaccudukanuss u OTHECEHHE DSJIEKTPOHHBIX TepexoAoB. [IpuMeHeHHe SIEKTPOHHBIX
CHEKTPOB MOTJIOIIEHHS B KAYECTBEHHOM, CTPYKTYPHOM M KOJIMYECTBEHHOM aHaJIN3aX.



Tema 6. Jlromunectenmus (hayopecueHuus u pochopecieHms).
OCHOBHBIC XapaKTEPUCTUKHU JIFOMHUHECIICHI[H. 3aKOHOMEPHOCTH JTFOMUHECIICHIINH.

Tema 7. PeHTreHoBCKHE METO/BI HCCIIEIOBAHNUS.
[Tpupona peHTreHOBCKUX ceKTpoB. Knaccuukaius peHTTeHOBCKUX METOI0B aHAIIN3A.

Tema 8. MeTo1bI HCCIEIOBAaHUS ONITUYCCKU AKTUBHBIX BEIIECTB.
Hucnepcus ontuyeckoro BpanieHus. ONTHYECKUi KpyroBOM JUXPOU3M.

Tema 9. PesonaHcHbBIE METOBI.
Meton SIMP. Meton DIIP.

Pa3znennl TUCHUIIMHBI 1 BUABI 3aHATHIA

Tabnuna 4.2. Pazens! AUCUUIUIMHBI U BUJIbI 3aHATHH ¢ YKa3aHUEM TPYI0EMKOCTH

No HaumenoBanue Buapr yaeOHO# paboThI Dopmbl
pa3aemnoB U TeM U TPYJIOEMKOCTb, 4 TEKYIIEeTO
Bceero | Jlex | Jlab II CP | KCP KOHTPOJIA
yCIIEBaEMOCTH

OO01mas xapakTepucTuKa u
Kiaccupukanus Gu3nKo-

1 | XuMHYECKHUX METOIOB 12 2 - 1 9 -
OTIPE/ICIICHUS CTPYKTYPBI
BEIIIECTB.

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

3 CHeKTpOCKOMMYECKUEe METOIbI 12 9 i 1 9 i
MCCIICIOBaHML.
MeTosl kKoebaTenbHON

4 | CUIEKTPOCKOIHH: nH(ppaKpacHbIe 12 5 i 1 9 i
CHEKTPHI U KOMOWHAITMOHHOE
paccesiHue CBeTa. CobecenoBanue
DNEeKTpOHHAs CIEKTPOCKOIHSI.

5 | CnekTpockonus B BUIUMOM U 12 2 - 1 9 -
yIbTpaduoIeTOBOM 00IaCTX.
JIroMuHECTIeHTINS

6 | (bayopecueHuus u 12 2 - 1 9 -
dbochopecueHIms).

v PentrenoBckre METOIBI 12 2 i 1 9 i
MCCJICTOBAHMSL.

8 MeTobl nccieTI0BaHUS 12 2 i 1 9 i
ONTHYECKU aKTUBHBIX BEIIECTB.

9 | Pe3oHAHCHBIE METOEL. 12 2 - 1 9 -

Bcero yacoB: 108 18 - 9 81 -

PaGoueit mporpamMMoit quctUIMHB «DU3HKO-XUMHYECKHE METOABl UCCIENOBAHUS CTPYKTYPHI
BEIIECTB» IPEAYCMOTPEHA CaMOCTOSTENIbHAs pabora oOydvaromerocs B o0beme 81 wu.
CamocrtosiTenbHast paboTa TPOBOAUTCS C TIENbl0 yrayOleHus 3HAaHUW 1O JAUCHUIUIMHE U
MOAKPCILIACTCA yqe6HO-MeTO)II/I‘-IeCKI/IM n I/IH(i)OpMaHI/IOHHI)IM O6CCHC‘—ICHI/IGM, BKJIIFOYAKOIIINM
yueOHUKH, y4eOHO-METOIMYECKHUEe 1MOCOOMs, KOHCIEKTHI JEeKIHHA, yueOHOe U HayyHOe MPOrpaMMHOE
oOecniedeHue, pecypcebl IHTEpHET.

[lepeyeHb peKOMEHIyEMbIX BUI0B CAMOCTOSTEILHON pabOTHI:

- perymsipHast mpopaboTKa MPOUICHHOTO Ha JISKIUAX YIeOHOTO MaTepraa Mo pasjienaM Kypca;




- 03HaKOMJICHHE C JIMTEPATYPOIl B AIEKTPOHHO-OMOIMOTEYHBIX CUCTEMaX, BKIFOUas MyOIuKauu
13 HAYYHBIX KYPHAJIOB, IUTHPYEMBIX B 0azax Scopus, Web of Science, Chemical Abstracts, PUHILI;

- MIOCEIIIEHNE OTPACIIEBBIX BRICTABOK, CEMUHAPOB, KOH()EPEHIINA Pa3IMdHOr0 YPOBHS,

- yuactue B cemuHapax MpMX CO PAH no temaruke Kypca, HAQy4HO-METOJUUYECKUX CEMHHapax
nabopaTopuid, MOCEUICHUE 3aIUT AUCCEPTAIM Ha COMCKAHHE YUCHOH CTETEeHU KaHIuaaTa U JOKTopa
HayK;

- IOATOTOBKA K c/la4ye 3aueTa 10 Kypcy.

5. Opranusanus TeKyuero KOHTPOJIsi M NPOMeKYTOYHOM aTTecTaluu
10 UTOTaM OCBOEHUS Y4eOHOM IMCUMILTHHBI

Tekymuii KOHTPOJb 1O JUCHUIUIMHE «DU3ZUKO-XUMUYECKUE METOAbl HUCCIEA0BAHUS
CTPYKTYPBI BEIIECTB» OCYIIECTBIISICTCS B cileayrommx (opmax: cobecemoBaHHe MO KOHTPOJIbHBIM
BOIIPOCAM.

CobecenoBanue — CpeACTBO KOHTPOJIS, OPraHU30BaHHOE B (hopMe coOeceJoBaHus 10 TEMATHKE
M3y4aeMOl JHUCUUIUIMHBI, PACCYMTAHHOE HA BBIICHCHHE O00beMa 3HAHWUN OOYydarolmerocs mo BCEM
M3YYEeHHBIM pa3jiesiaM, TeMaM; CBOOOJHOrO HCIOIb30BaHUS TEPMUHOIOTHH 71l apTyMEHTHPOBAHHOTO
BBIPKCHUS COOCTBCHHOMN TTO3HIIHH.

CobecenoBanue 10 KOHTPOJIBHBIM BOIIPOCAM M NMMHUCbMEHHBIM OTBETaM Ha BOIIPOCHI OIEHHUBACTCS
B COOTBETCTBMHU CO CIEAYIOIIUMU KPUTEPHUSIMU: apPryMEHTHPOBAHHOCTh MO3WULHH, I[IUPOTa
HCII0JIb3YEMBIX TEOPETUYECKUX 3HAHUI.

IMIpomeskyTouHass aTTecTalUA M0 IUCHUIUIMHE «DUZUKO-XUMUYECKUE METOAbI UCCIEA0BAHUS
CTPYKTYPHbI BEILIECTB» MPOBOJIUTCS HA IIEPBOM Toly 00ydeHus B popMe 3a4eTa, MpeayCcMaTpUBAIOIIEro
OTBETHI Ha KOHTPOJIbHBIE BOPOCHI.

3auer — CpencTBO, MO3BOJIAIOIIEE MOMYYUTh SKCIEPTHYIO OLICHKY 3HAHWWM, YMEHUW U HABBIKOB,
MOJYYEHHBIX [0 HWTOraM M3Y4YEHHS AUCUUIUIMHBI «PU3MKO-XMMHYECKHE METOJbl HCCIEIOBAHUS
CTPYKTYPBI BEIIECTBY.

Kpurepuu oneHrBaHus OTBETa aClIUPAHTA:

- JUI1 OLEHKH «3a4T€HO»: HAJIMYME TBEPABIX U JOCTATOYHO MOJIHBIX 3HAHUM IIPOTPaMMBbI Kypca,
HE3HAYMUTENIbHbIE OIMMOKM TPHU OCBEIICHUH  3aJaHHBIX BOMPOCOB, MPAaBWIbHBIE JIEUCTBHS 10
IPUMEHEHNUIO TEOPETUYECKUX 3HAHUW JUISL PEIICHUS NPaKTHYECKHUX 3a7ad, YETKOE H3JI0KEHUE
MaTepuaa;

- JUIsl OLEHKU «HE 3auTEHO»: HaJW4yhe TpyObIX OMMOOK B OTBETE, HEMOHWMAHHUE CYIIHOCTH
W3J1araéMoro BOIPOCAa, HEYMEHUE NMPUMEHATh 3HAHUS HA MPAKTUKE, HEYBEPEHHOCTh W HETOYHOCTh
OTBETOB Ha JIOTIOJHUTEIIbHBIE U HABOJALIME BOIIPOCHI.

JIuCIuIIIMHA CYUTAETCSI OCBOSHHOM, €CJIM 00YUYaIOIIUNICS MTOTYUrII OLIEHKY «3a4TeHO.

OueHovHbIe CPpeACTBA /1JIsl MPOBeEIEHUs TEKYIIero KOHTPOJIsI
IIpuMepbl KOHTPOJIBbHBIX BONPOCOB /IJIsl IPOBeAeHHs cO0ece]0BAHUSA

1. OOmas xapaktepucTuka W Kiaccupukanus Q(U3NKO-XUMHUYECKUX METOJIOB OIPEACIICHUS
CTPYKTYpPHbI BEIIECTB.

2. Krnaccudukanus peHTT€HOBCKHX METOJIOB aHAIN3A.

3. Meron DIIP.

4. Macc-cnekTpoMeTpus.

5. IlpumeHeHnne MeTOAOB  KoyIeOATENbHOM  CHEKTPOCKONUM sl  KaueCTBEHHOro U
KOJIMYECTBEHHOTO aHAaJIH3a.

6. OCHOBHBIE XapaKTEPUCTUKH JTFOMHUHECICHIINY.

7. Meroapl KoneOaTenbHON CIEKTPOCKONHU: HH(PAKpacHbIE CIEKTPbl UM KOMOMHAIIMOHHOE
paccesHuE CBeTa.

8. CuMMeTpus 1 HOMEHKJIATypa AIIEKTPOHHBIX COCTOSTHUN.

9. IpuHUIMIBI Macc-CIIEKTPOMETPUH.

10. DnexTpoHHAs CTIEKTPOCKOTIHSL.



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 MOIXO K OMUCAHUIO KOJIeOaTeIbHBIX CIIEKTPOB.
Pe3oHaHCcHBIE METOIEI.

IIpupona 3MeKTpOMarHUTHOTO U3JIy4ECHHUS.

AGcopO1oHHast cnekTpockonus B BUIUMONH M Y@ o0jacTsaX Kak METOJ MCCIEeIOBAaHUS
AJEKTPOHHBIX CIIEKTPOB MHOI'OATOMHBIX MOJIEKYJI.

Meton SIMP.

[IpumeHeHne >JEKTPOHHBIX CIEKTPOB IOIJIOUIEHUS B KA4€CTBEHHOM, CTPYKTYPHOM U
KOJIMYECTBEHHOM aHAJIN3aXx.

Jliucniepcust ONITUYECKOTO BPALCHHUS.

KonebarenbHble nepexosl.

IIpupona peHTT€HOBCKUX CIIEKTPOB.

[IpumeneHne Macc-ClIEKTPOMETPUH.

ONEKTPOHHBIE IEPEXOBI.

PeHTreHoBcK1e METO bl UCCIIEI0BAHUS.

dyopecueHus.

Crnektpockonuyeckue, TuppaKkIMOHHbBIE, YIEKTPHYECKIE U MATHUTHBIE METO/IbI.
ONEeKTpPOHHAs CIEKTPOCKOIUS.

3aKOHOMEPHOCTHU JTIOMUHECIICHITNH.

MeTtoapl nccne10BaHUS ONTUYECKH AKTUBHBIX BEILIECTB.

OnTryeckuii KpyroBoil TUXpou3M.

Knaccudukanus 1 oTHeCEHHE JIEKTPOHHBIX MIEPEXOI0B.

OCHOBHBIE XapaKTEPUCTUKH U3ITyUEHHUS.

CrniekTpocKkomnus B BUAUMON U yIbTpaHOIeTOBON 00JaCTsIX.

Metoasl HOHU3ALHH.

MeTtobl Hccne10BaHUS ONITUYECKU aKTUBHBIX BEIIECTB

Macc-cnekrpoMeTpus.

NK-criekTpocKonus TBEPAbIX TEIN.

BpamarensHbie mepexosl.

CrniexkTpockomnus KOMOMHAIIMOHHOTO paccesHusl.

docdopecuieHIus.

CnuHOBBIE U SiICPHBIE IEPEXOIBI.

MeTtoapl Kosie0aTeNbHOM CHEKTPOCKONUM: HWH(paKpacHble CHEKTPbl U KOMOWHAIMOHHOE
paccesiHe CBeTa.

JIromuHECTIEHIU .

CrieKTphl HCITyCKaHUS U MOTJIOLIEHUS.

CreKTpOoCKONMYECKNE METO/IbI UCCIIEIOBAHMS.

CrniekTpocKomnus B BUAUMON U yIbTpapHOIeTOBON 00JIACTSIX.

CrieKTphl paccesiHus.

OuneHovHbIe cpeCcTBa 1Sl IPOBeIeHUs IPOMEKYTOUYHOM aTTecTalun
KonTposabHble Bonpockl K 3a4eTy

1. OOmras XxapakTepuCTHKA U Kiaccuukaius Pru3nKo-XxuMUIECKUX METOJIOB
ONpeIeNICHUsI CTPYKTYPhI BEIIECTB.

Metonsr ompenenenus (usudeckux CcBoMCTB. OOIMas XapakTepUCTUKAa W KIacCHUpUKaIUs
MeTonoB. CHeKTpocKonmuueckue, AUPPAKIIMOHHBIC, DSJIEKTPUYECKHE ¥ MarHUTHBIE METOIBI.
DHEpPreTUUYeCKue XapaKTEPUCTHUKUA pPa3MYHBIX METOAO0B. UyBCTBUTEIBHOCTH M pa3peliaroiiast
CIIOCOOHOCTH METO0/1a. XapaKTepUCTUUECKOoe BpeMs MeToaa. IHTerparus MeTo10B.



2. Macc-crieKTpomeTpust

[Ipunuuner macc-cnexktpomeTpun. biok-cxema Macc-criekTpoMerpa. OTHOILIEHHE MAacChl K
3apsny. Macc-criektp. MonekynspHble npeamecTBeHHUKU. CTaOuiIbHbIE U METacTaOUIIbHBIE HOHBI.
Oparmenranus. MeTopl HOHU3AIMH: dJEKTPOHHBINA yaap, GoTonoHU3aIus, XUMUIeCKash HOHU3AIIUS.
HNoHHbIil TOK M ceyeHHe HOHM3alMHU. Pa3pemaroiias cuia macc-cekTpoMerpa. BpemsmposeTHbiid
Macc-criektpomerp.  KBaapynonbubiii  mMacc-ciektpomeTp.  CHEKTpOMETp  MOH-IUKIOTPOHHOTO
pe3zonanca. [Ipumenenue wmacc-cnekTpomeTpuu. Mnentudukanus semectBa. Koppensuus mexmy
MOJIEKYJISIPHOM CTPYKTypoil M Macc-ClekTpamu. l3mepeHue MOTEHIMANOB MOSBICHUS HOHOB U
onpejielieHue MOTEHIIMAIOB MOHM3AllMM U JHEPruu pa3pbiBa cBszeil. OrnpejelieHHe NaplHUAIbHBIX
JABJICHUH KOMIIOHEHTOB Ta30BBIX cMeceil. Dddy3uonnas sueiika Kayncena. OnpeneneHue TErIoThl
CyONMMaIu, TETUIOTH PEAKIIMKA U KOHCTAHTHI pABHOBECHSI.

3. CneKTpOCKONMUYECKUE METObI UCCIEAOBAHUS

[Ipupona sneKTpoMarHUTHOro u3iydyeHus, OCHOBHBIE XapaKTEPUCTUKU HU3IydyeHUs (4acToTa,
JUIMHA BOJIHBI, BOJIHOBOE YHCIO). OJEKTPOHHBIE, KoJjieOaTelbHble, BpallaTeibHbIE, CIIUHOBBIE U
SIEPHBIE TIEPEXOAbl KaK pe3ysbTaT Pa3ju4HbIX TUIIOB BHYTPHUATOMHBIX WM BHYTPHMOJIEKYJSPHBIX
B3alMMOJECHCTBUM. CrnexTpsl HCITyCKaHMS, IOTJIOIICHUS u paccesiHus.
Baxkneiiimme XapakTepUCTUKU CIEKTPAIbHBIX JMHUM (IIOJIO)KEHUE, WHTEHCUBHOCTb, IIWPHUHA).
[TpuHIMnManbHas cXeMma CIEKTPOCKONMMUYECKUX HM3MEpeHUi B 1000l obmactu crnekrpa. OCHOBHBIE
Y3JIbI CIIEKTPAIIbHONW YCTaHOBKH. VICTOYHUKH 2JIEKTPOMArHUTHOIO U3JIy4YEHUS.

4. Meto1bl K0J1€0aTEIbHON CIEKTPOCKOIUU:
UH(]paKpacHbIE CIIEKTPbl U KOMOWHAIIMOHHOE paccesHUe CBeTa

KBaHTOBO-MEeXaHMYECKHH MOAXO0J K ONMUCAHUIO KOJeOaTeIbHBIX CIIEKTPOB. Y POBHHU HEPIUH, UX
knaccuukanus, (GyHIaMEHTaIbHBIE, OOCPTOHHBIE W COCTAaBHBIE YacTOTHl. MHTEHCHMBHOCTH MOJIOC
KosiebaTenbHbIX crekTpoB. IlpaBuna or6opa n uareHcuBHOCTh B K mornomenuu u B cekrpax KP.
Cnekrpockonus komOuHanmonHoro paccesHusi (KP). CtokcoBbl u anTuctokcoBbl jauHuu KP.
OmnpeneneHne TreoMETPUYECKUX NApaMETpPOB HEMOJSAPHBIX MoJekyid. Kiaccuueckas 3agada o
KOJ€0aHUsAX MHOIOATOMHBIX MOJIeKyJd. YacToTel UM (OpMbl HOPMaJIbHBIX KOJ€OaHUN MOJIEKYII.
Cunossle nocTosiHHBIE. YueT cumMmeTpun Mostekyasl. Conocrasinenue MK n KP ciekTpoB 1 BBIBOIEI O
CUMMETPUU MOJIEKYJIbl. XapaKTEepUCTUYHOCTh HOPMAaJbHBIX KojeOaHui. OmpeleneHne CHIOBBIX
noyied  MouieKysbl.  Mcnosp30BaHHME H30TONO3aMELICHHBIX  MOJEKyJ. Koppemsius CHIIOBBIX
IIOCTOSIHHBIX € JpPYTMMH I1IapaMeTpaMd W CBOWCTBAaMM MOJIeKyJ. [IpuMeHeHne MeTon0B
KoJIe0aTeNbHON CIEKTPOCKONUU JJIsi KaueCTBEHHOTO U KOJMYECTBEHHOTO aHain3a. TexHHKa u
metonuku MK cnexrpockonuu u cnekrpockonuu KP. MK-cnexktpockonus TBepabix Ten. CHekTpsl
npomnyckanusi, aup¢y3HOro paccesHHUs, HapYLIEHHOTO TIIOJIHOTO BHYTPEHHEro OTpa)KeHus,
ucnyckanus. UK-®yppe-cnextpockonus, Pypre npeoOpazoBanue, BoMrpsinn Kakuno, denjpxera,
KonHa.

5. DnekTpoHHas criekTpockonus. CIeKTpOCKOUs B BUIUMON U yIbTpaduoieToBoi 061acTax

BeposiTHOCTH TepexoJ]0B MEXIY 3JIEKTPOHHO-KOJIEOAaTeIbHO-BpaAIlaTeIbHBIMU COCTOSTHUSIMH.
[Ipunnnn ®panka-Konnona. OmnpeneneHue 3HEPrUM JIHCCOLUMALMHA M JIPYTHX MOJEKYJISPHBIX
MOCTOSIHHBIX. AOCOPOIIMOHHAsT CLIEKTPOCKONUS B BUAUMON 1 Y® 00sacTsIX Kak METOJ UCCIICIOBAHUS
JJIEKTPOHHBIX CIIEKTPOB MHOTOAaTOMHBIX MOJEKYJI. XapaKTepUCTUKH HIIEKTPOHHBIX COCTOSIHUI
MHOT'OQTOMHBIX MOJIEKYJ: OJHEprusi, BOJHOBbIE (DYHKUIUH, MYJIbTUIUIETHOCTb, BpEMsS >KHU3HH.
CumMMeTpHsi 1 HOMEHKJIaTypa 3JIeKTPOHHBIX cocTostHUM. Kiaccudukanus n oTHeceHue 3JeKTPOHHBIX
nepexoa0B. IHTEHCUBHOCTH MOJIOC PAa3JIMYHbIX NepexonoB. [IpaBuna oTéopa U HapylIeHHs 3alpera.
[IppuMeHeHHEe  DIIEKTPOHHBIX  CHEKTPOB  IOIVIOMIEHWS B  KAYECTBEHHOM, CTPYKTYPHOM |
KOJIMYECTBEHHOM aHayn3ax. XpoMogopsl. CHEKTpsl CONPSHKEHHBIX CHCTEM U IMPOCTPAHCTBEHHBIE



3G eKThl B 3NEKTPOHHBIX CHEKTpax MOMIOmEHHs. TeXHuKa CIEeKTPOCKONUH B BUAMMONH u YO
o0acTsx.

6. JlromunaecteHms (dayopecueHus U GochopecieHITH)

dorodusnyeckue mpouecchl B MoJekyine. OCHOBHBIE XapaKTEPUCTUKH JIFOMHUHECLEHLIUU
(CTIeKTpBl TOTJIOIIEHUS M CHEKTPbl BO30YXXICHHS, BPEMEHa >KXU3HU BO30YXKIEHHBIX COCTOSHUM,
KBaHTOBBII U YHEPreTHMYECKUN BBIXOJ JIIOMHHECLEHUNHN). CHHIJIETHbIE U TPUIUIETHBIE COCTOSHUA.
3aKOHOMEPHOCTH JroMuHeceHnnu (3akoH Crokca-Jlommens, npaBuio JleBmuna, 3akoH Basuiiosa).
Tymenue mroMmuHecueHuu. [IpakTudyeckoe HCIOIB30BaHUE KOJIMYECTBEHHOI'O JHOMHUHECIIEHTHOIO
aHanu3a.

7. PeHTreHOBCKHE METOABI UCCIICAOBAHUA

[Ipupoma peHTreHOBCKUX cHeKTpoB. Kpas moriomenus. B3auMocBs3b peHTTEHOBCKUX CIIEKTPOB
MIOTJIONIEHUS ¥ XapaKTEPUCTUUECKUX CIIEKTPOB HUCIYyCKAaHUsS. 3aBHUCHMOCTh YacTOTHI MEPEX0/a KpaeB
MOTJIOIICHUS MJIM JIMHUWA UCITYCKaHHS OT BEJIMYMHBI TIOPSIKOBOTO HOMEpa dJieMeHTa (3akoH Mo3in).
Krnaccudukanus pEeHTIeHOBCKHX METOJIOB aHaim3a. AHAJIM3 TIO0 TMEPBUYHOMY PEHTTCHOBCKOMY
U3IYYCHHUIO (PEHTTEHOAMHUCCHUOHHBIN). AHQIM3 1O BTOPUYHOMY PEHTTCHOBCKOMY H3JIYYCHHUIO
(pentrenoduyopectieHTHbIN).  3akoH  bparra-Bymeda.  PeHTreHo-abcopONMOHHBIA — aHAIU3.
PenTtreHoBckast (pOTO3JIEKTPOHHAST CIIEKTPOCKOIHUSA (JEKTPOHHAS CIEKTPOCKOIHUS JUII XUMHUYECKOIO
aHasnmza - OCXA). Merog DCXA Kak HENOCPEICTBEHHbIN 3KCHEPUMEHTAIbHBI METOJ HU3MEpPEHUs
BEJIMYMHBI SHEPTHH XUMHUYECKON cBs3u. Bo3zmokHoctn DCXA s aHanmsa moBepxHocTed. Oxxe-
AJIEKTPOHHAS CHEKTPOCKOMUs, BO3MOKHOCTH ODC y1si aHAnmM3a JETKuX 3J1eMEeHTOB. CHHXPOTPOHHOE
uanyuenne u wmeronasl XAFS (EXAFS, XANES). HccnemoBanue KOOPOHHAIIMA M IIPUPOIBI
OJIMKAMIIIEro OKPYKEHHS aTOMOB.

8. MGTOI[I)I HUCCICI0OBAaHUs OIITUYCCKU aKTHBHBIX BCIIICCTB

Jucnepcus ontudeckoro BpauieHus. Kpyrosas nossiprusanus jgyda cBeTa. BpalieHue miockocTu
MOJIAPU3alMU  IJIOCKONOJIIPU30BaHHOrO cBeTa. (CrnupanbHas MOJEIb ONTHYECKONM aKTUBHOCTH.
Bpamarenpnas cuina mnepexona. YCIOBUA BpallleHUs IUIOCKOCTH Ioysgpu3anuu. Jlucnepcus
ontudeckoro BpamieHusa. Oddexkr Korrona - aHomanbHas jucnepcus. Cxema 3KCIEpUMEHTA.
[IpumeHeHus K U3y4eHH0 KOH(QUTypaluu U KOH(popMaluy ONTUYECKH aKTUBHBIX BemiecTB. [IpaBuio
OKTaHTOB.

OnTrueckuii KpyroBoil quxpousMm. YpaBHeHUE Noriomenus cBera. Koapguuuent skcTuHKIuu
U MOJIIDHOTO TIOIVIOIIEHHA. OJUIMNTHYECKAas MOJSIpU3alds  CBETAa. 3aBUCHUMOCTH ONTHYECKOIO
KpyroBoro Juxpousma OT JUIMHBI BOJHBL. (Cxema u3MepeHui Kpyroporo auxpousma. OO6mnacte
IIPUMEHEHHUS B CTEPEOXUMHHU M DJIEKTPOHHOM CTPOEHUM ONTHYECKH aKTUBHBIX BeliecTB. CpaBHEHHE C
JUCIIEPCUEN ONTHYECKOro BpameHus U Y P CIeKTpOCKONUEHN.

9. Pe3oHaHCHBIE METOJIBI

Meron SAMP. ®usznueckue OCHOBBI SBJICHUS SAEPHOTO MArHUTHOrO pe3oHaHca. CHATHE
BBIPOKJEHUS CIIMHOBBIX COCTOSIHUM B IIOCTOSHHOM MAarHUTHOM I10JI€. Y CIIOBHE IEPHOTO MarHUTHOTO
pe30HaHca. 3aCEICHHOCTh YPOBHEW SHEPIHH, HACBIIICHHE, PEJIAKCAlMOHHBIE IPOLIECCHl M IIMPUHA
curHajga. XHMMHUYECKUH CABUI M CIHMH-CIMHOBOE pacuiemuieHne B crnekrpax SIMP. Koncranra
9KpaHHpoBaHUA sAApa. OTHOCHUTEIBHBI XUMUYECKUWA CHIBHUI, €r0 ONpPENEICHUE M HCIOJIb30BAaHUE B
xuMuH. CHUH-CIIMHOBOE B3aUMOJEHCTBUE SJEP, €ro INPUPOAA, YUCIO KOMIIOHEHT MYJbTHUILIETOB,
pacnpeneneHre HHTEHCUBHOCTH, IPAaBWIIO CyMM. MeTo 1 IBOMHOTO pe3oHaHca. [[puMeHeHne cuekTpos
SAMP B xumun. TexHuka u MeToAauka »dKcrnepuMmeHTa. CTpyKTypHbBIM aHamu3. XHUMHUYECKas
nossipusanus snaep. biok-cxema criekrpomerpa SIMP, Thrbl cnekTpomMeTpoB.

Metox OIIP. IlpuHIMIIBI CHEKTPOCKONUHU 3JIEKTPOHHOTO MNapaMarHUTHOTO (CIHHHOBOTO)
pe3onanca. Ycaosue JIIP. g-daktop u ero 3HaueHue. CBepxToHKoe pacuieruienue curnana J11P mpu
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B38.HMO,Z[€I>'ICTBPIPI C OJHUM U HCCKOJIbKUMHU SJIpaMU. Yuciio KOMIIOHEHT MYJIbTUILUICTA, paCIIPCACIICHUC
nnteHcuBHocTH. KoHcranta CTC. Toukoe pacmensenue. [llupuna nunwmii. [Tpunoxenune meroga SI1P
B XHMHUH. I/I3yquHe MCXaHU3MOB XHUMHNYCCKHUX peaKum”L XumMuueckas nojsipu3anusda 3JICKTPOHOB.
Omnpenenenre cBOOOTHBIX PAIMKATIOB U APYTUX MapaMarHUTHBIX [IEHTPOB. Vcrnonbp30BaHNe CITMHOBBIX
MeToK. biok-cxema cnexkrpomerpa JIIP, ocoGeHHOCTH 3KCIIEPUMEHTA, JOCTOMHCTBA U OTPaHUYEHUS

METOA.
6. YueOHO-MeTOAMYecKOe 1 MH(OPMAIITHOHHOE o0ecTiedeHue TN CIUTIINHbI
OcHoBHasi IuTEparypa
1. AHanu3 OpraHMYECKHX U SJIEMEHTOOPTaHMYECKUX COCIUHEHH;, yueld.-MeToJl. mocoOue / CocT.:

10.

11.

12.

13.

I'. b. Hengenxkas, JI. I1. Illaynuna, A. A. TatapunoBa, T. B. Mamacesa. — Upkytck: UT'Y, 2014.
-93c.

Adanacwes, b. H. ®usnueckas xumus / b. H. Adanacees, O. I1. Axynosa. — M.: Jlans, 2012. —
464 c.

I'opmikos, B. U. OcuoBsl ¢usnyeckoii xumuu / B. U. T'opmkos, U. A. Ky3ueuos. — M.: bunom.
Jlabopatopus 3Hanui, 2014. — 407 c.

CunbBepcreiin, P. Chnektpomerpuueckas UACHTHU(PHUKAIUS OPraHUYECKUX COEAUHEHUH /
P. CumbBepcretin, ®. Bebcrep, 1. Kumi. — M.: Jlaboparopust 3Hanwmii, 2023. — 557 c.

JlonoIHUTEIbHAS JINTEpaTypa

I'punByn, H. Xumus snementos: B 2-x 1. T. 1 / H. I'punByn, A. Opamo. — M.: JlaGopaTtopus
3Hanui, 2023. — 607 c.

I'punByn, H. Xumus snementos: B 2-x 1. T. 2 / H. I'punByn, A. Opamo. — M.: JlaGopaTtopus
3Hanui, 2023. — 670 c.

Wnuen, D. OcHOBBI opranmveckoil crepeoxumun / D. Wmmen. — M.: bunom. JlabopaTtopus
3HaHui, 2014. — 703 c.

Knenun, B. U. Boicokomonekynspusie coenqunenus / B. 1. Knenun, U. B. ®enycenko. — M.:
Jlanp, 2013. - 512 c.

PeytoB, O. A. Oprannueckas xumusi: B 4-x 1. T. 1 / O. A. Peytos, A. JI. Kypu, K. II. Bytun —
M.: bunom. JIaGoparopus 3Hanuii, 2014. — 567 c.

PeytoB, O. A. Oprannueckas xumusi: B 4-x . T. 2/ O. A. Peytos, A. JI. Kypu, K. I1. Bytun —
M.: bunom. JIaGoparopus 3Hanumii, 2014. — 623 c.

Peytos, O. A. Oprannueckas xumus: B 4-x . T. 3/ O. A. Peytos, A. JI. Kypu, K. I1. Bytun —
M.: bunom. JIaGoparopus 3Hanuii, 2014. — 544 c.

PeytoB, O. A. Oprannyeckas xumusi: B 4-x 1. T. 4 / O. A. Peytos, A. JI. Kypu, K. I1. Bytun —
M.: bunom. JIaGoparopus 3Hanuii, 2014. — 726 c.

Cwmut, B. A. OCHOBBI COBPEMEHHOT'O OPTaHMYECKOro cHuHTe3a. YueOHoe nocodue / B. A. Cmur,
A. JI. {unsman. — M.: bunowm. Jlabopatopus 3unanmii, 2014. — 750 c.

Cwmut, M. Oprannueckas xumusi Mapua. Peakunu, MexaHU3MBbI, CTpOCHHE: Y TITyOJIeHHBIN KypC
JUTSl YHUBEPCUTETOB M XUMHUYeCKuX By30B: B 4-x 1. T. 1 / M. Cmurt. — M.: JlabopaTopusi 3HaHHI,
2020. - 458 c.

Cwmut, M. Oprannueckas xumusi Mapua. Peakunu, MexaHU3MBbI, CTpOCHHE: Y TITyOJIeHHBIN Kypc
JUIs. yHUBEPCUTETOB U XMMUYECKUX By30B: B 4-x T. T. 2 / M. Cmur. — M.: JIaGopatopus 3HaHUl,
2020. - 539 c.

Cwmut, M. Oprannueckast xumusg Mapua. Peakunu, MeXaHu3Mbl, CTpoeHue: YTIyOIeHHBIH Kypc
JUTSl YHUBEPCUTETOB M XUMHYeCKuX By30B: B 4-x 1. T. 3 / M. Cmurt. — M.: JlabopaTopusi 3HaHHI,
2020. - 550 c.

Cwmut, M. Oprannueckas xumusi Mapua. Peakiiun, MexaHU3MBI, CTpOeHUE: YTIIyOJIECHHBIN KypC
JUIs. yHUBEPCUTETOB U XMMUYeCKUX By30B: B 4-x T. T. 4 / M. Cmurt. — M.: JIaGopatopus 3HaHU,
2020. - 511 c.
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14. TpaBenb, B. ®. Opranuyeckas xumus: ydeOHoe mocobue mns By3oB: B 3-ex 1. T. 1 /

B. ®@. TpaBens. — M.: bunom. Jlaboparopust 3nanuii, 2014. — 368 c.

15. TpaBenb, B. ®. Opranunyeckas xumus: ydeOHoe mocobue ansi By3oB: B 3-ex 1. T. 2 /

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

16. TpaBenp, B. ®. Opranunyeckas xumus: ydeOHoe mocobue mnsi By3oB: B 3-ex 1. T. 3 /

B. ®@. TpaBens. — M.: bunom. Jlaboparopus 3nanuii, 2014. — 388 c.

17. XenvBunkensb, JI. Cucremarwueckas HOMEHKJIATypa OpPTaHUYECKUX  COCOUHEHUH  /

J1. XenbBunkenb. — M.: bunowm. Jlaboparopwus 3nanuii, 2014. — 232 c.

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

ogakrwdE

Jlaboparopus 3uanuid, 2014. — 750 c.
DJIEeKTPOHHBIE pecypchl

baszbuib, O.K. Beenenue B kypc «Duznyeckue METOJIbI UCCIAEAOBAHUS B XUMUNY [ DJIEKTPOHHBIN
pecypce]: yueonoe nocodue / O.K. ba3zpuib. — Dnekrpon. nan. — Tomck: TI'Y, 2016. — 132 c.
— Pexxum noctyna: https://e.lanbook.com/book/91951. — 3aru. ¢ skpana.

benamenko, JI.K. KomnbioTrepubie Metoasl B ¢u3uke u gusnueckord xumuu. JlaGopaTopHbIii
MPAaKTUKYM [ DNEeKTpOoHHBIH pecypc]: yuedHoe nocodue / [I.K. benamenko. — D1IeKTpoH. 1aH. —
MockBa: MUCHUC, 2012. — 109 c. — Pexxum npoctyna: https://e.lanbook.com/book/47442. —
3ari. ¢ ’KpaHa.

lanaktuonosa, A.C. AHanu3 OpraHMYECKUX COCIUHEHHUH [DNEeKTpOHHBINH pecypc]: ydeOHoe
nmocoone / A.C. T'amaktuonoBa, [.A. JKomo6osa, WM.JI. ®umumonosa, M.C. IOcy6oB. —
OnektpoH. nmaH. — Tomck: Cubl'MY, 2013. — 88 c¢. — Pexum pocryna:
https://e.lanbook.com/book/105846. — 3aru. ¢ skpaHa.

XKebenrsieB, A.M. Amnanutuueckas XuMua. Xpomarorpadpudeckue METOIbl  aHaIu3a
[DnexTpoHHEI pecype]: yueOHOe mocobue / AWM. JKebGeHTsieB. — DJEKTpOH. JaH. — MHMHCK:
Hogoe 3nanue, 2013. — 206 ¢. — Pexxum poctyna: https://e.lanbook.com/book/64909. — 3aru.
C 3KpaHa.

KaparaeBa, E.C. Teopernueckue OCHOBBI razoBoi xpomarorpaduu [DeKTpOHHBIH pecypcl:
moHorpadust / E.C. KaparaeBa. — Onexktpon. naH. — Kazaus: KHUTYVY, 2015. — 268 c. —
Pexxum moctyna: https://e.lanbook.com/book/102099. — 3aru. ¢ akpaHa.

JlebenoBa, O.B. MonekynspHas CHEKTPOCKOMUsI [DNEKTPOHHBIA pecypc]:  y4deOHO-

metoauueckoe nocodbue / O.B. Jlepenosa, C.A. IllnbikoB. — DOnekTpoH. naH. — VIBaHOBO:
UIrxXTy, 2016. — 95 c¢. — Pexum noctyma: https://e.lanbook.com/book/96110. — 3armn. ¢
JKpaHa.

Cyxanos, IL.Il. AHanu3 MHOTOKOMIIOHEHTHBIX TOJUMEpHBIX cucteM Metogamu SAIMP. Yacts I.
Ounuromep—TonuMepHble MpeBpaieHus [DnekTpoHHblil pecype]: moHorpagus / ILIT. CyxaHos.
— OmnextpoH. paH. — Kazaus: KHUTY, 2006. — 269 c. — Pexum pgocryna:
https://e.lanbook.com/book/13264. — 3aru. ¢ skpaHa.

CorueB, C.H. BreicokoaddexTrBHas KUAKOCTHAs XpomaTorpadus: aHaluTHKa, (uU3NYecKas
XMMHS, PACHO3HABAHWE MHOTOKOMIIOHEHTHBIX cHCTeM [DneKkTpoHHBI pecypc]: ydeOHOe
nocobue / C.H. Corues, B.A. T'aBpuiinna. — OnektpoH. naH. — Cankr-IletepOypr: Jlans, 2013.
— 256 c. — Pexwum nocryna: https://e.lanbook.com/book/5108. — 3arm. ¢ skpana.

PexoMeHyeMble HCTOYHUKH HAYYHO-TEXHHYECKON HH(pOpMannu
HayuHo-TexHu4eckue ;kypHaJjbl n3 0ndauoreynoro ponna HpUX CO PAH:

BectHuk Poccuniickoi akageMun HayK.

Bricokomonexysipabie coennHenus. Cepust A: @u3nka NOJIMMEPOB.
Bricokomonekymspusle coequHenns. Cepus b: @uznka nonuMepos.
Jlokitapl akaieMuu HayK.

Kypnan obuieit Xxumuu.

Kypnas opraHnYecKol XMMUU.
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10.
11.
12.
13.
14.
15.
16.

agrwn

~No

10.
11.
12.
13.
14.

15.

XKypHan npukiagHON XUMUU.

KypHan cTpyKTypHON XUMUU.

N3Bectust Akanemun Hayk. Cepus XUMHYECKast.
VYcenexu XuMuM (3JEKTPOHHBIN KypHAI).
XUMUKO-(hapManeBTHIECKUHN Ky pHAJL.

XUMHS B MHTEpeCcax yCTOMUNBOrO pa3BUTHSL.
XUMHS F€TEPOLMKINYECKUX COEAUHEHNH.
DIJIEKTPOXUMHUS.

Journal of Sulfur Chemistry.

Mendeleev Communications.

JIEKTPOHHO-0MO0/IMOTEeYHbIe CHCTeMbI NPo(decCHOHAIbHbIE 0a3bl JAHHBIX,
HHGOPMALOHHBIE CIIPABOYHbIE M IOMCKOBbIE CHCTEMBbI:

Xumuueckas pedeparuBHas ciryx06a AmepukaHckoro xumudeckoro odmectBa CAS SciFinder
https://sso.cas.org/

denepanbHbIif HHCTUTYT IPOMBIIIICHHOH coOcTBeHHOCTH http://www1.fips.ru.

denepanbHas ciyk0a 10 HHTSIUICKTyalIbHOM coOcTBeHHOCTH http://www.rupto.ru.

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

Academic Reference — 6a3a JaHHBIX MOJHOTEKCTOBBIX AHIJIOS3BIYHBIX PECYpPCOB IO BCEM
aKaJIeMUYEeCKUM JUCIUILTNHAM, oryOarKoBaHHBIX B Kurtae https://ar.cnki.net.

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

baza nmaHHBIX 3J1eKTPOHHO-OMOIHMOTeUHOM cucteMbl «JIanby» https://e.lanbook.com/.

Pecypcsbl ynanennoro nocryna u 6assl qanasix @I'BYH TN'ocynapcTBenHoit my0innyHOM Hay4yHO-
texundeckoi oudmmorexu CO PAH http://www.spsl.nsc.ru/.

DnekTpoHHO-0nbmoTeuHas cucrema lleHTpanbHoil HayuHnoi 6mbmmorekn MHI] CO PAH (na
6aze AUBC «Mpbucy) http://csl.isc.irk.ru/.

Royal Society of Chemistry: 6a3za qanasix RSC DATABASE https://www.rsc.org/.

Wiley: Komnekrus sxypranos Database Collection https://onlinelibrary.wiley.com/.
CnpaBouno-nipaBoBas cuctema "KoncynprantlLimroc" https://consultant.ru/

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

OnektpoHHas nHGopmanmoHHo-o0pazoBatenpHas cpena UpUX CO PAH
http://eios-irich.com.ru/moodle/.

[Topran 11t aciipaHTOB U coucKaTesel ydeHol crenenu: http://www.acnupantypa.pdy/.

BecniiatHbie opunuanbHble OTKPbITHIE pecypcebl UHTepHeT:

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

Pecypc oobenunsier 6onee 10000 HayyHBIX )KypHAIOB [0 PA3IUYHBIM OTPACIISIM 3HAHUN (OKOJIO
2 MWUIMOHOB cTaTei) 3134 cTpan mupa.

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

B 6a3e pasmenieno 6onee 3000 KHUT MO Pa3IUYHBIM OTpAcsiM 3HAHUH, MPETOCTaBICHHBIX 122
Hay4YHBIMH U3/1aT€IbCTBAMH.

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

baza nannpix BkiIrodaeT Oosiee 300 perieH3UpyeMbIX KypHAIOB MO0 OMOMETUIIMHE, METUIIMHE U
€CTeCTBEHHBIM HaykaM. Bce cTaTtbu, pa3MernieHHble B 0a3e, HaXOASATCS B CBOOOTHOM JIOCTYIIE.
OnekTpoHHBIN pecypce arXiv https://arxiv.org/

Kpynneiimuii OecruiaTHbIil apXyB AJIEKTPOHHBIX HAYUYHBIX MMyOJIMKalMi MO pasaenam (QpU3UKH,
MaTeMaTHKH, HMH()OpPMATHKH, MEXaHUKH, acTPOHOMUU M Ouojoruu. Mmeercss moapoOHBIi
TEMATHUYECKUH KaTaJor ¥ BO3MOXHOCTb [IOUCKA CTAaTEN MO MHOXKECTBY KPUTEPHEB.

Komnekuus xxypuanos MDPI AG http://www.mdpi.com/

MHoOrouCIUIIITUHAPHBIA UG POBOKM  HM3IATEIBCKUNA  pecype, SBISIETCS TIaThOpMOn st
pEeLEH3UPYEMBbIX HAyUHBIX KYpPHAJIOB OTKpBITOro jaocryna, mzaarommxcs MDPI AG (bazens,
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[Beiinapus). M3narensctBo BhimyckaeT 6oiee 120 pazHOOOpasHBIX ANMEKTPOHHBIX KYPHAJIOB,
HaXOJSIIUXCS B OTKPBITOM JOCTYTIE.

6. M3pmarenbcTBO ¢ OTKpBITHIM goctynoM InTech http://www.intechopen.com/
[lepBoe u kpymHeiilnee B MHpE HM3AATEILCTBO, MyOJIHMKYOIIEe KHUTH B OTKPBITOM JOCTYIIE,
okoio 2500 Haywnbix u3gaHuid. OCHOBHAas TeMaTHUYECKas HANpPABICHHOCTh - (PU3UYECKUE U
TEXHUYECKHE HAYKHU, TEXHOJIOTUH, METUIIUHCKIE HAYKH, HAYKHU O KU3HU.

7. basa nannbix xumuueckux coequHenuit ChemSpider http://www.chemspider.com/
ChemSpider — sto OecrutaTHass XuMU4ecKas 0a3a JaHHBIX, PEIOCTABIISIONMIAsA OBICTPBIA JOCTYII
Kk Oonee yeM 28 MWUJUTMOHAM CTPYKTYp, CBOMCTB M COOTBETCTBEHHON HH(popmaruu. Pecypc
npunaanexutr KoponeBckoMy xumuyeckomy oOmiectBy BemukoOpuranum (Royal Society of
Chemistry).

8. Komrekuus xypuanos PLOS ONE http://journals.plos.org/plosone/
PLOS ONE — konnekuust >kypHaJIOB, B KOTOPBIX IMyOJIMKYIOTCS OTYETHI O HOBBIX MCCIEAOBAHUSIX
B 00JIACTH €CTECTBEHHBIX HayK M MEAUIMHBI. Bce KypHalibl pa3MenieHbl B CBOOOIHOM JIOCTYIIE
(Open Access), Bce CTaThbi MPOXOAST CTPOroe Hay4yHOE PELIeH3UPOBaHUE.

7. MaTepuajibHO-TeXHHYECKOe o0ecredeHrne HAYYHO-HCCIe0BaTeIbCKO padoThI

B cooTBeTcTBUM ¢ y4eOHBIM IUIAHOM 3aHSTHUS MO JUCHUIUIMHE «DU3HKO-XMMHYECKHE METOIbI
WCCIICIOBAHMSI CTPYKTYpPBI BEIIECTB» MPOBOIATCA B (OpMe JEKIMHA, MPAKTHYECKHX 3aHATHH U
CaMOCTOSITENTLHOM pabOoThl 00YYaIOIIErocs.

Jis peanm3anuu 00pa30oBaTENLHOTO Ipoliecca B (GopMe JICKIUH W MPAKTUYCCKUX 3aHATHH
UCIONIB3YIOTCSA CIICAYIONIME TMOMEIICHHs: Maiblid JIeKIUOHHBIA 3am (OubimoTeka), OCHAIlEHHBIH
KOMIIBIOTEpaMH C JIOCTYIIOM K 0a3aM MaHHBIX M BBIXOJIOM B MHTepHET, y4eOHOH MeOenpio u
JEMOHCTPALIMOHHBIM ~ 00Opy/OBaHUEM (KOMIBIOTED CO CPEICTBAMHU  3BYKOBOCIIPOM3BEICHMUS,
IIPOEKTOP, IKPaH).

Jlis  ocBoeHusi mporpamMmbl OOy4YeHUS M Ui BBINOJIHEHHUS MPAKTHUECKUX M HAy4dHO-
UCCIIEIOBATENbCKUX pabOT 1O TeMe JUCCepTaluu KaXJIOMYy acCHUpPAaHTy MPEJOCTaBICHO
UHAMBUyalbHOE  pabodyee  MecTo, O00OpYJOBaHHOE  IPUTOYHO-BBITSKHOM  BEHTHIIALMEH,
BOJIOIIPOBOJIOM, BOJIOOTBEJIEHUEM, BO3AYXOBOJAOM. ACHUPAHThl MMEIOT BO3MOXHOCTh HCIIOJIb30BaTh
MaTepHalbHO-TEXHUUECKUE CpeACTBa Ja0opaTOpHil, B KOTOPBIX BBIMOJHSIOT JMCCEPTALIOHHBIE
paboThl (OprTeXHUKA, PEaKTUBBI, PAaCXOJHbIE MaTepHalibl, JlabopaTopHas Mocyda, HU3MEPUTEIbHOE
o0opyIoBaHue).

[IporpaMMHoe obecrieyeHue:

JIM1IeH3NOHHBIE TPOAYKTHI:

— Microsoft Office 2010 Russian Academic Open;

— Microsoft Office Professional 2010 Russian Academic Open;

— Sunekc TenemocT — cuctema BUIEOKOH(DEPEHIICBI3U C BO3MOXKHOCTbIO 0OMEHA COOOIIEHUSIMU 1
nepeaayeii KOHTeHTa B peXXUMe PeaIbHOTO BPEMEHH.

CBobosHo pacmpoctpansiemoe [10: 6paysep SAumexc, Mozilla Firefox 60.02, Opera53; Pascal
ABC 3.3; cucrema TeKCTOBOM, rojocoBoil W BHAeocBsA3U cBs3u Skype7.41.0.101; mporpamma s
CO3/IaHU AJIEKTPOHHBIX yueOHbIX MpoaykToB Moodle 3.2.; mporpamma A mpocMoTpa 31EKTPOHHBIX
nokymenToB Foxit PDF Reader 9.1.0.5096; apxuarop 7zip 17.01 beta.

[Ipubopuas 6a3a:

OCHOBY  MaTepUaIbHO-TEXHWYECKOH 0a3bl HMHCTUTYTa COCTaBISIOT J1Ba  HU(PPOBBIX
MynbTHsAEpHBIX  Dypre-ciektpomerpa AMP (DPX 400 u AVANCE 400), peHTreHOBCKUit
mudpakromerp  Bruker D8 ADVANCE, pentrenoBckuii gudpakromerp D2 PHASER,
un(ppakpacubiii Dypbe-cnexktpomerp Vertex 70 c¢ Paman mnpucraBkoi, uHdpakpacHbsiii Dypbe-
ciektpomerp Excalibar HE 3100 Varian, mukpoanammsarop Flash EA 1112 CHN-O/MAS 200,
mukpoananuzarop Termo Flash EA 2000 CHNS, OIIP-cnexkrpomerp ELEXSYS E580, ycranoBka
HAHOCEKYHJHOT'O HUMIyJbcHOro (oTonmsa, xpomatomacc-criektpomerp QP-5050A, xpomaromacc-
cnektpomerp Agilent 5975 ¢ xumunueckoit nonuzauuedt, TanaeMubli TOF/TOF macc-cnektpometp
Ultra Flex, snextponusii mukpockon TM 3000 Hitachi, cnekrpodnyopumerp FLPS920 Edinburg
Instruments, Y ®/BU/I-ciektpomerp LAMBDA 35 u nusnbkometp.
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Jlnst mpoBeieHHsI KBAHTOBO-XMMHYECKUX PACYETOB MMEIOTCS KOMITBIOTEPHI B J1a00paTopusix U

BBIYMCIATENbHBIN KiacTep 391'/1121°6/14T6.

JIMIIEH3UOHHOE MPOTrpPaMMHOE OGGCHG‘IGHI/IQ, BCTPOCHHOEC B COOTBETCTBYIOIMMUE HDI/IGODHLIC

KOMIUICKCHI, SIBJISIIOIIEECS] €ro HEOThEMJIEMOH 4YacThio, oOecrmeduBaronield (yHKIMOHHUPOBAHHE
npubOpOB:

Gaussian 09, ITakeT KBaHTOBO-XUMHUYECKUX MTPOTPaMM, I pacueTa TeOMETPHH U 3JEKTPOHHBIX
XapaKTePUCTUK MOJIEKYIL.

Apex 2, Apex 3, [Tporpammebl JUTS 00paboTKn JTAHHBIX MOHOKPHUCTAJIBHOTO
I(paKTOMeTpa;

CCDC (ConQuest, Mercury, DASH, Mogul, Hermes), Kpucramiorpadguueckas 6a3za 1aHHBIX U
MakeT mporpaMM AJis paboTsl ¢ 0a30i JaHHBIX;

TurboMol, IlakeT KBaHTOBO-XMMHUYECKUX MPOrpaMM, ISl pacuera FeOMETPUU U DJIEKTPOHHBIX
XapaKTePUCTUK MOJICKYJT;

XWinNMR, IIporpamma juist 3anucu 1 00pabOTKU TaHHBIX criekTpomeTpa SIMP;

TOPAS, EVA, IIporpamMmsl 117151 00paOOTKH TaHHBIX TTOPOIITKOBOTO Au(pakTomMeTpa;

PDF-2, baza naHHBIX MOPOIIKOBBIX AU(PPAKTOrpaM HEOPraHUUECKUX COCTUHEHUI;
ResolutionsPro Opus, ITaker nporpamwm, mist 3anucu u o6padotku MK-criektpos;

Lambda35, [Iporpamma s 3anvicu u 00pabotku Y d-criekTpos;

[Iporpamma Flexanalysis 3.3 nns 06paboTku MaccuBa JAaHHBIX MO OWMOMOJIMMEpaM, HEIETYYHX
OMOMaKpOMOJIEKYJI, OTUTOMEPaM, CHHTETUYECKUM TTOJIMMEPaM, COJISIM U HEJICTYYHX BEUIECTB;
Xepr, XSophe, XeprView, [laket nporpamm asist 3anucu u 00padoTku criektpos DIIP.

C OTKpBITOM JIULICH3UECH:

Dalton2016, maker KBaHTOBO-XMMHUYECKHX MPOrpaMM, HCIONb3YyEeMbIX ISl pacdera, U3y4deHus
CBOWCTB BEIIECTB, MOJCIIUPOBAHUS PEAKIIHIA;

DIRAC, mporpamMma Jyisi aTOMHBIX M MOJICKYJISPHBIX TPSMBIX UTEPATUBHBIX PEIITUBHCTCKHUX
BBIUMCIICHUI Ha BCEX AJIEKTPOHAX, BBIYMCICHUH MOJEKYJSPHBIX CBOMCTB C HCIIOJIB30BAaHHEM
PENATUBUCTCKUX KBAHTOBO-XUMHUYECKHX METO/IOB;

ORCA software, makeT KBaHTOBO-XMMHUYECKHX IPOTpaMM, HCIOJIb3YEMBIX [UIsI pacuera,
W3Y4YEHUs CBOWCTB BEIIECTB, MOJACIMPOBAHUS PEAKIU.
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