MuHHMCTEpCTBO HAYKH H BbIcLIero odpasosanus Poccuiickoii @eaepanuu
HAIIMOHAJIbHBIN NCCIIENOBATEJIbCKUU
TOMCKUU I'OCYJAPCTBEHHbBIM YHUBEPCUTET (HU TT'Y)
dusznueckuit paKyabTET
YTBEPX/EH:

Jlexan ¢usndeckoro GakyabTeTa
C.H. ®unumonos

Pabouas nporpamMmma AMCHUIIINHBI
Dotopu3nKa U POTOXUMHUSA MOJIEKYJT
10 HAIIPABJICHUIO TOATOTOBKHU
03.03.02 Pusuka

Hanpasnennocts (mpoduis) MoArOTOBKH:
«@yHaaMeHTAJIbHAs U NPpUKJIagHas Gpusuka»

®opma o0yueHus
Ounas

Kpamudukamms
bakanasp

I'on npuema
2025

COI''TACOBAHO:
Pykosoautens OI1
C.H. ®unumonos

[Ipencenarens YMK
O.M. CrocuHa

Tomck — 2025



1. ]_Ie.]'lb U IIJIAHUPYEMBIC PE3YJbTAThI 0CBOCHUA JUCHUIIJINHBI (MOL[y.]'Iﬂ)

Lenbto OCBOEHMS TUCIMIUIMHEI ABISIETCS (POPMHUPOBAHUE CIIEAYIOIINUX KOMIETECHIIUI:

— OIIK-2 — Crioco6eH mpoBOIUTE HAYYHBIC HCCIICIOBAHUS PU3NIECKIX OOBEKTOB, CUCTEM
U TIPOIIECCOB, 00padaThIBaTh U MPEACTABIATH SKCIIEPUMEHTAIbHBIC JaHHBIC;

—IIK-1 — Cnoco0OeH MpoBOAWTH HAyYHBIE HCCIEIOBaHMA B BBIOpaHHOW 001acTH ¢
WCTIOJIb30BAHUEM COBPEMEHHBIX SKCIEPUMEHTAJIBHBIX M TEOPETHYECKMX METOJOB, a TaKkKe
WH(POPMAIIMOHHBIX TEXHOJIOT HIA.

PesynbraTamMu OCBOCHHUSI TUCIMILINHBI SBISIOTCS CICAYIONINE HHIUKATOPHI JOCTHXKEHUS
KOMIIETCHIIUM:

— NOIIK-2.2. — AHanu3upyer u UHTEPIPETUPYET IKCIEPUMEHTAIbHbIE U TEOPETUYECKUE
JaHHBIE, IOJYYCHHBIC B X0/I¢ HAYYHOTO HCCIIEJOBaHM, 0000IIaeT MOTyYeHHBIC PE3yIbTaTH,
bopMynHpyeT HaydYHO 0OOCHOBAaHHBIE BBIBOJIBI 11O PE3YJIbTaTaM HCCIIECIOBAHUS;

— HUIIK-1.1. CoOupaer u aHaNM3UpPyeT HAYyYHO-TEXHUYECKYIO HH(OpMALMIO MO Teme
ucclieIoBaHusl, 000011aeT HayYHbIEC JAHHBIE B COOTBETCTBUH C 3a7[a4aMH UCCIICTOBAHHS.

2. 3axa4yv 0CBOCHM A AUCHHUILIAHBI

— OCBOUTH  TEOPETUYECKHE U  IKCIEPUMEHTAIbHBIE  OCHOBBI  MOJICKYJISIPHOM
CIIEKTPOCKONTMHA MHOTOATOMHBIX MOJIEKYJI B ONITUYECKOM JMAIa3oHe CIEeKTpa.

— Hayunthcsi mNpuUMEHSTH TEOPETHYECKHME 3HAHMUS K pacuiu@poBKEe CIEKTPOB U
YCTAHOBJIEHUIO CTPOEHUS MOJIEKYIJL.

3. MecTo IMCUMILIMHBI (MOAYJIs1) B CTPYKTYpe 00pa3oBaTe/ibHOM NPOorpaMMsl

Jucnunnuna otHOCUTCS K biioky 1 «Jlucuumimnab! (MOTyn)».

JlucrunauHa OTHOCHTCS K 4YacTH 0Opa30oBaTeIbHOM MporpamMmbl, (HOpMHUPYEMOt
y4aCTHUKaMH 00pa30BaTEIbHBIX OTHOIIEHUH, TIPEIaraeTcs 00yJaromuMcs Ha BIOOD.

4. Cemectp(bl) ocBOeHUSA U (popMa(bl) MPOMEKYTOYHON ATTECTANMH M0 AUCUUIJIMHE

BocbMoii cemecTp, 3ayer.

5. BxoaHble TpeOGOBaHUS )il OCBOECHUS TUCUMILIHHBI

Jljis yCHenmHoro OCBOCHHs TMCIUILINHBL TPeOyIOTCSI KOMIIETEHLIUH, CPOPMUPOBAHHBIEC B
X0JIe OCBOEHHS 00pa30BaTeIbHBIX MPOrpaMM MPEALIECTBYIOIIETO YPOBHS 00pa30BaHMUsL.

JUis  yCHEemIHOrO OCBOEHHUS AMCHUIUIMHBI TpeOYIoTCS pe3ysbTaThl OOy4YeHHsS IO
CIIEIYIOIIUM TUCIHUIUIMHAM: TEXHUKa CHEKTPOCKOMUU, TEOPHs] aTOMHBIX CIIEKTPOB MOJEKYJI,
TeopeTuYecKasi MOJICKYJIsIpHasi CIIEKTPOCKOIIHS.

6. SI3pIk peanu3anuu

Pycckuii

7. O0beM AUCHUNTIHMHBI (MOIYJIA)

OO61as TpyA0eMKOCTh AUCHUIUIMHBI COCTABISET 2 3.€., 72 yaca, U3 KOTOPBIX:
— JIexkuuu: 24 4.;

B TOM YHCJIE€ MPAKTUYECKAs MOJArOTOBKa: 18 4.
O06beM caMOCTOSTENBHON padOTHI CTY/ICHTA ONpeAeTeH YUYEeOHBIM TJIaHOM.

8. Conep:kanmne TMCHUILINHBI (MOAYJIs), CTPYKTYPHPOBAaHHOE IO TeMaM

Tema 1. XapakTepucTuka dJIEKTPOHHBIX COCTOSIHUMI MHOTOAQTOMHBIX — MOJIEKYII.
Knaccugukarus 371eKTpOHHBIX EpEX0/10B



Tema 2. OcCHOBHBIE 3aKOHOMEPHOCTH B DJIEKTPOHHBIX CIIEKTpax IOIVIOIIEHUS
MHOT'0aTOMHBIX MOJIEKYJI.

Tema 3. [IpaBuina or6opa B 3JIEKTPOHHBIX CIIEKTPAX MOJICKYJI.

Tema 4. ®orodu3mueckue MpoIecChl B MHOTOATOMHBIX MouseKynax. OCHOBHbBIE
3aKOHOMEPHOCTH CIEKTPOB (PIyopeclieHInN.

Tema 5. Criexktpbl GochopeceHINN U CIIMH-0POUTANIbHAS CBSI3b B MOJICKYJIaX.

Tema 6. ®oroxumuueckue peakuuud. Tumbel (HOTOXMMHUYECKUX peakuuid. Meromabl
CTIIEKTPOCKOIHH P U3YYEHUH (POTOXMMUIECKUX PEAKIIHA.

Tema 7. KonebarenbHble CHEKTPbl MHOIOATOMHBIX MOJeKyJ. IIpaBuna otbopa B K-
CIEKTpax.

Tema 8. IIpoTOHHBIN MarHUTHBIN pe3oHaHc. [Ipupoaa SBIeHUS, XUMUYECKUH CIABUT, YUCIIO
U CTpyKTypa mojoc B crekrpe. COBMECTHOE MPUMEHEHHE METOJ0B Y-, BUIUMOHN, HK-, IMp-
CHEKTPOCKOIUY IIPH ONPEACIIEHUH CTPYKTYPhI MOJIEKYI.

Tema 9. DnexkTpoHHbIN MapamMarHuTHeIN pezonanc. JI1P npu nzyyennn GoToXMMHUECKUX
peaKuum.

Tewma 10. Macc-cnexkrpomerpus. [Ipupona macc-cniekrpa. [Ipumenenue npu onpenenennn
3JIEMEHTApPHOT'O COCTaBa MOJIEKYJI.

Tema 11. IlpumeHeHue MeTon0B yd¢-, BHIAUMOH, HK-, IMP-CIIEKTPOCKOIIUU W Macc-
CHEKTPOMETPUH MPH U3YUEHUH CTPOEHUS MOJIEKYIL.

9. Tekymmii KOHTPOJIb MO IUCIUILIMHE

Texkyuuit KOHTPOJIB MO AUCUUILIMHE IPOBOIUTCS ITyTEM KOHTPOJIS IIOCEIIAEMOCTH, TECTOB
[0 JIGKIIMOHHOMY MaTepuaiy, BBIMOJHEHHUS [OMAllHUX 3a/JaHui, y4dacTHsi B CEMHHapax, U
¢ukcupyercss B (hopMe KOHTPOJIBHOM TOYKM HE MEHEe OIHOro paza B cemecTp. OleHouHbIe
MaTepuaibl TEKYIIEro KOHTpois pasMmemieHbl Ha caite TI'Y B pasmene «Wudopmanus 06
oOpazoBarenbHOM TIporpamme» — https:// www.tsu.ru/sveden/education/eduop/.

10. ITopsiiok MpoBeleHUS U KPUTEPHUHU OLCHUBAHUS IMPOMEKYTOYHOM aTTeCTALUMN

3ader mpoBOAMTCA B cMelIaHHOM (opMe 1o Omiietam. buet coepKuT 2 TeopeTHIeCKUX
Bompoca u ABe 3amaud. lIpomomkurenbHOCTh 3auera 1,5 vaca. OneHOYHBIE MaTepHalbl IS
MIPOBEJICHUS MPOMEXKYTOYHON aTTecTaluu pa3Mmelnensl Ha caiite TI'Y B paznene «Mudopmarus
00 oOpasoBaTtenbHOM Mporpamme» — https://www.tsu.ru/sveden/education/eduop/

11. YueOHO-MeTOTHIECKOE 00ecIIeueHne

a) DIEKTPOHHBIN Y4eOHBIN KypC 110 AUCIUTUINHE B JJISKTPOHHOM yHHUBepcuTeTe «Moodley
- https://moodle.tsu.ru/course/view.php?id=00000

0) O1ieHOYHBIC MaTepHANbl TEKYIIEro KOHTPOJST W MPOMEKYTOUHOM aTTECTAI[MH 10
JUCHHAIUIMHE.

B) [li1an ceMuHApCKUX / MPAKTUYECKUX 3aHIATUH 10 TUCIIUILIHHE.

r) MeTtoanyeckue yka3zaHus 1o MPOBEACHUIO JTaA00OpaTOPHBIX padoT.

1) Metoandeckue yka3aHus [0 OpraHU3alliid CaMOCTOSTEIbHON paOOThI CTYICHTOB.



https://www.tsu.ru/sveden/education/eduop/
https://moodle.tsu.ru/course/view.php?id=00000

12. Ilepeuyenn y4eOHOI TuTEpPaTyphl U pecypcos cetu UHTEepHeT

a) OCHOBHas JIUTEepaTypa:

— Bexkep HO. Cnekrpockomnusi. - Mocksa: Texnocgepa, 2009. - 528 c.

— benyami K. OcHoBBI MOsIeKyIsipHO# criekTpockonuu / [1ep. ¢ anrn. — M.: MUP,
1985.

— BBeznenue B poroxumuto opranndeckux coenunenuit / [lox pen. I'. bekkepa. — M.:
MWUP, 1976.

— I'epubepr I'. DneKTpoHHBIE CIIEKTPBI U CTPOSHHE MHOTOATOMHBIX MOJICKYJT. —
M.:MUP, 1969.

— Jlakouu JI>x. OcHOBHI prryopectienTHOM ciekTpockonu / [lep. ¢ anrn. — M.: MUP,
1986.

— Maiiep I'.B., Janunosa B.W. KBantoBast xumusi, CTpoeHHe U (OTOHUKA MOJIEKYJ. —
Tomck.: M3a. TT'Y, 1984.

— Maxk-I'nmunn C., Amzymu T., Kunocura M. MonekymsipHasi CIEKTPOCKOTHS
TPUILIETHOTO cocTosiHusA. — M.: MUP, 1972.

— IIpeu 3. Onpenenenue CTpoOeHUsI OPraHUUYECKUX COeMHEHUH. TabmuIb
cnekTpanbHbIX qaHHbIX / D. [Ipeu, @. bronsman, K. Addansrep. - Ilep. ¢ anr. -
Mocksa: Mup, bunom, JIaboparopust 3nanuii, 2006. - 438 c.

— Cmur A. Tlpuknaanas UK-cnekrpockonus / [lep. ¢ anrn. — M.: MUP, 1982.

— [Imuar B. OnTtrdeckast CIEKTPOCKOTHS JUIsl XUMHUKOB ¥ OMOJIOTOB - MOCKBa:

Texnocdepa, 2007. - 368 c.

2006. -

0) TOTIOJIHUTENIbHAS TUTEPATypa:

— baxmmes H.I'. ®oTodusuka qumonsHbIX B3auMoaecTBuii: [Iporecce conpBaTanum u
KoMIutiekcooOpazoBanus. - Cro: M3a-so Cnol'Y, 2005. - 500 c.

— broneman, K. Addanerep. - Ilep. ¢ anrn. - Mocka: Mup, bunowm, Jlaboparopust
3Hanuii, 2006. - 438 c.

— MonekynsipHasi criekTpockonus. JlabopaTopHbiii mpakTukyM: YueOHbie mocoowue / [lof
pen. I'.B. Maiiepa, B.H. Uepenanoga. - Tomck: TI'Y, TMJI-IIpecc, 2010. - 416 c.

— Mopo3zosa HO.IL., XKapkoa O.M., Koposie b.B. CriekTpaibHO-TIOMHUHECIIEHTHBIE
CBOICTBA MHOI'OATOMHBIX MOJIEKYJI U MEKMOJIEKYpHbI€ B3auMojiericTBud. - Tomck: TI'Y,

136 c.

— Mopososa FO.I1., Ilpsnkuna b.C. BykBaps 110 37€KTpOHHON CIIEKTPOCKONUU: Y U4eOHO-
MeToaudeckoe nmocodue. - Tomck: TI'Y, 1998 . - 39 c.

— Iletinrep I1., Koyaman M., Kenur JIx. Teopus konebarenbHON CIIEKTPOCKONUU. — M.
MUP, 1986.

— Pabexk fI. DkcniepuMeHTanbHbIe METOIBI B poTOXUMUH U PoToPu3nKe MoseKyl1. Tom
1, 2. /Ilep. ¢ anri. — M.: MUP, 1985.

— PamOumu H.I'., bepe3kun A.B. ®u3nveckne 1 XUMHYECKHUE OCHOBBI
HaHoTexHoJiorui. - M.: dusmatiut, 2008. - 456 c.

— Tepenun A.H. ®oronuka moneky kpacureneil. — Jlenunrpan.: Hayka, 1967.

— Tunoxko U., 3aysp K., Benr k., [larnucu . ®uznueckas xumus. [IpuHuuns u
MpUMEHEeHHEe B OMOJIOTHYeCKX HaykaX. - MockBa: Texnocdepa, 2005. - 744 c.

— DIEKTPOHHO-BO30YKICHHBIE COCTOSHUS M (POTOXUMUSI OPraHUYECKUX COEAUHEHUH /
I".B. Maiiep, B.S1. AptioxoB u nip. — HoBocubupck.: Hayka, 1997.

B) pecypchl cetu HTepHeT:

— OTKPBITHIE OHJIAH-KYPCBI

— OnextponHbi katanor Hb TI'Y (http://chamo.lib.tsu.ru)

— bubnunorpaguueckas 6aza ganueix SCOPUS (http://www.scopus.com/)

— bubnunorpaduueckas 6a3za nanubix ISI Web of Knowledge
(http://www.isiknowledge.com/)



— IouckoBas cucrema Google Scholar (https://scholar.google.ru/)
— DJIEKTPOHHBIE BEPCUM CIIELUAIN3UPOBAHHBIX HAYUYHBIX KYpHAJIOB

13. IlepeyeHb MHPOPMALHMOHHBIX TEXHOJIOT Ml

a) JMIICH3MOHHOE U CBOOOHO PACIPOCTPAHIEMOE TPOrPaMMHOE 00ECIICUCHHE:

— Microsoft Office Standart 2013 Russian: maker nporpamm. Bximrowaer npuioskenusi: MS
Office Word, MS Office Excel, MS Office PowerPoint, MS Office On-eNote, MS Office
Publisher, MS Outlook, MS Office Web Apps (Word Excel MS PowerPoint Outlook);

— myOnmmuHO octynHbIe 001aunbie TexHonorun (Google Docs, SIHmekc quck u T.1L.).

0) nH()OPMAIIMOHHBIC CIIPABOYHBIC CUCTEMBI:

— DJIEeKTPOHHBIN KaTaJior Hayunou O6ubnMoTeKN Ty —
http://chamo.lib.tsu.ru/search/query?locale=ru&theme=system
— DeKTpoHHas o6ubnunoreka (peno3uTopuit) Ty —

http://vital.lib.tsu.ru/vital/access/manager/Index
— OBC Jlanb — http://e.lanbook.com/
— OBC KoncynbTant ctyaeHTa — http://www.studentlibrary.ru/
— Obpa3zoBarenbHas miaatgopma FOpaiit — https://urait.ru/
— OBbC ZNANIUM.com — https://znanium.com/
— OBC IPRbooks — http://www.iprbookshop.ru/

14. MaTepua/ibHO-TeXHHYECKOe 0o0ecneueHue

AyauTopuu JUTsl TPOBECHUS 3aHATHH JICKITMOHHOTO THIIA.

AymuTopun I TIPOBEACHHS 3aHSATHH CEMHHAPCKOTO THIA, WHIMBHUIYAJIbHBIX |
TPYIIIOBBIX KOHCYJbTAIIMN, TEKYIIIETO KOHTPOJIS U IPOMEKYTOUHOM aTTeCTAIIHH.

[Tomemenus 111 CaMOCTOSITEIBHOW PaOOThI, OCHAIIIEHHbIE KOMIBIOTEPHON TEXHUKOW
JOCTYTIOM K ceTu VHTepHeT, B 3JEeKTPOHHYI0 HH(POPMAIMOHHO-00pa30BaTEIbHYI0 Cpely U K
MH(POPMAIIMOHHBIM CIIPABOYHBIM CHCTEMaM.

AymuTopun I8 TPOBENEHUS 3aHATHH  JISKIIMOHHOTO M CEMHWHApPCKOTO  THIA
WHJIUBHUAYAIbHBIX M TPYIIOBBIX KOHCYJbTAIlUH, TEKYIIETO KOHTPOJS M IPOMEKYTOUYHOU
aTTECTAIlMU B CMEIIEHHOM dopMarte («AKTPY»).

15. Uudopmanus o pazpadoTuyukax

MopozoBa [Omus IlerpoBHa, kana. ¢-m Hayk, gouent, TI'Y, kadempa onTuku u
CHEKTPOCKOIHUH.


http://chamo.lib.tsu.ru/search/query?locale=ru&theme=system
http://vital.lib.tsu.ru/vital/access/manager/Index
http://e.lanbook.com/
http://www.studentlibrary.ru/
https://urait.ru/
https://znanium.com/
http://www.iprbookshop.ru/

