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1. lesab u n1aHupyeMble pe3yJbTAThbl 0CBOCHHS JMCIHIJIUHbI

[lenpr0 OCBOCHMS IUCLMIUIMHBI SABJISIETCS H3YyYEHUE TEOPUUM M METOJNOB KBAHTOBO-
XMMHUYECKHX HUCCIIEAOBAaHUN (OTOXUMHUECKUX M (POTOPU3MUECKUX CBONCTB OpPraHMYECKUX
MOJIEKYJI, a TaKkKe (POPMHUPOBAHUE CIEAYIOMINX KOMIETSHIUH:

—IIK-1. Cnocoben mniaHupoBaTh pabOTy M BbIOMpPATh aJE€KBATHBIE METOJbl PELICHUS
HAYYHO-HMCCIIEJOBATEIbCKUX 33/1a4 B BHIOPAHHOM 00JIACTH XUMHH, XUMHUYECKON TEXHOJIOTUU WU
CMEXHBIX C XUMHEH HayKaXx.

— IIK-3. Crioco6eH K pemeHnto mpohecCuOHaIbHBIX TPOU3BOICTBEHHBIX 3aay.

PesynpTaTamu 0CBOEHUS IUCLUIUIMHBI SBJIAIOTCS CIEIYIOLNIME WHAUKATOPBI JOCTHXKECHUS
KOMIIETCHIIMMN:

HIIK-1.1. PazpabaThiBacT CTpaTeruio HAy4YHBIX MCCIEAOBAaHUMN, COCTABIACT OOIIUN TIIaH
U JICTAJIbHBIC IIJIaHbl OTACIIBHBIX CTAIUMN.

NIIK-1.2. BeiOupaeT 3KCepUMEHTaIbHbIE U PACUETHO-TEOPETUUECKUE METO/bI PELICHUs
IIOCTaBJICHHOM 3a/1a4i, UCIIOJIb3Ysl JOCTUKEHUS COBPEMEHHOW XMMUYECKON HAYKH, U UCXOIS U3
UMEIOIIUXCS, MaTepUaIbHbIX, MHPOPMALMOHHBIX U BPEMEHHBIX PECYPCOB.

HNIIK-1.3. Ucnonb3yeT COBpeMEHHOE (PU3UKO-XUMHYECKOE 000pyI0BaHHE IS OTYUCHUS
U MHTEpIpeTaluy JAOCTOBEPHBIX pe3yJbTaTOB MCCIEJOBAaHUS B BBIOpaHHON 00JacTH XUMMH,
XUMHYECKOM TEXHOJIOTMM WIH CMEXKHBIX C XMMHEH HayKax, IPUMEHSS B3aUMOOIOIHSAIONINE
METO/Ibl NCCIIEIOBAHUS.

WIIK-3.1. AHanu3upyer UMEIIIUEeCss HOPMATHBHBIE JOKYMEHTBI 110 CHCTEMaMm
CTaHJApTU3alMM, pa3padOTKM M IMPOU3BOJACTBY XMMHUYECKOH MPOAYKLUMH U Mpeiaraer
TEXHUYECKHE CPEACTBA I PELICHUS IIOCTABJICHHBIX 3aa4.

NIIK-3.2. ITIpou3BOIUT OLEHKY MPUMEHUMOCTH CTAHAAPTHBIX W/WIIM MPEUIOKEHHBIX B
pesynprare  HUP TexHOmormyeckux pemeHnid Ha NPUMEHUMOCTh C YYETOM CHEIH(HKH
M3y4aeMBbIX ITPOLIECCOB.

2. 33}13‘11/1 OCBOCHHA THUCHHUIIIMHBI

— OCBOWTh TMOHSATHWHBIA anmapaT ¥ (U3NYECKHE OCHOBBI COBPEMEHHBIX KBaHTOBO-
XUMHWYECCKHUX METOAO0B UCCIICI0OBAHUA (1)I/I3I/IKO'XI/IMI/I'-I€CKI/IX CBOMCTB MHOI'OAQTOMHEIX MOHeKy.]'I;

— OCBOUTHh TPOTPaMMbl M METOAMKH BBIMOJIHEHHUSI KBaHTOBO-XUMHUECKUX PacCueTOB
(1)I/I3I/IKO'XI/IMI/I‘-I€CKI/IX CBOICTB OpTraHU4YCCKUX MOJICKYIJI.

3. MecTo INCHUILITAHBI B CTPYKTYpe 00pa30BaTeIbHOM MPOTrpaMMbl

I[I/ICHI/IHJ'H/IHa OTHOCUTCA K q)aKy.]'[BTaTI/IBHBIM JAUCOUIIIIMHAM, IpeaiaracTcsd O6y‘~IaIOHH/IMC$I
Ha BBIOOP.

4, CeMeCTp OCBOCHMUA U (bopMa l'[pOMC)KyTO‘IHOﬁ aTTeCTallum 1Mo JTMCHMIIVIMHE

Cemectp 2, 3auer.

5. BxoaHblie Tpeﬁonaﬂuﬂ AJIA OCBOCHHUA JUCHUIIJINHBI

Z[J'ISI yCcrnemHOro OCBOCHUA JUCHUIIIMHBI Tpe6y10TC5I PE3yJIbTAaThI O6y‘leHI/I}I 1o
CIICAYHOIMMUM JUCHUIIIMHAM. MaTeMaTUUYECKUHN aHaJIn3s, (1)1/131/11(3, KBAaHTOBAA XUMHSA, OPraHUYCCKasA
XUMMUA, (bI/I3I/IquKa$I XHUMMUA.

6. SI3bIK peau3anun

Pycckuit

7. O0beM TNCUMILIUHBI

061_[1351 TPYAOCMKOCTb JUCHUIIJIMHBI COCTABJISAACT 1 3.€C., 36 4acCoB, U3 KOTOPBIX:



— gekuuu: 12 u.;
— npakTrueckue 3ausarus: 20 u.
B TOM YHCJIE IpaKTH4Yeckas moaroroska: 20 4.
O0BeM caMOoCTOATENbHOM pabOTHI CTY/IEHTA ONPEACIICH YUCOHBIM IIAHOM.

8. Coaep:xkanue TUCHUILIUHBI, CTPYKTYPHPOBAHHOE 110 TEMaM

Tema 1. Teoperuueckrue OCHOBBI KBaHTOBOW XuUMHUU. KBaHTOBass XMMHS - KBaHTOBas
MexaHuKa Mosekys. Mcropuueckuit 0030p pa3Butus KBaHTOBON XUMHUHU. OCHOBHBIE MOCTYJAThl
KBaHTOBOH xuMmuu. OrnepaTopsl (U3NYECKHX BEIWYHMH, BOJHOBBIE (YHKIWH, COOCTBEHHBIC
3Ha4YeHUs, JUHeHas MaTpuyHas anreOpa. [IpoGiema pacyera u unTepnperanuu GU3NIECKUX U
XUMHUYECKHX CBOMCTB MoOJeKkys. YpaBHeHnue lllpemmnrepa st BOIOPOAONOMOOHBIX aTOMOB.
KBanrtoBele uncina, coOcTBeHHbIe (DYHKIUHU, SHEPTETUUECKUE YPOBHH U COCTOSHUA. DIEKTPOHHbIE
KOH(UTypalid MHOTO3JIEKTPOHHBIX aTOMOB. CnuH 3ekTpoHa u npuHuun [laymu. YpaBHeHue
[penunrepa ans MHOrOaTrOMHOW MoJieKysbl. OCHOBHBbIE HPUOIMIKEHUS METOAOB KBAaHTOBOM
XUMHU:  HEPENATUBUCTCKMNA  TaMWIbTOHMAH, aauabaruyeckoe mnpubmmkeHune  bopHa-
OnmnenreiiMepa, OJHORJIEKTPOHHOE MpuONIMKeHue. JleTepMUHAHTHbBIE MHOTOAJIEKTPOHHbBIE
BOJIHOBBIE (pyHK1MK Creiftepa.

Tema 2. Meton Xaptpu-®oka. Ypasaenust Xaptpu-Doka. CriocoObl pelieHus: 1 MPUHIINIL
€aMOCOI1aCOBaHHOTO noJisA. MiTepanmonHas npoueaypa.

Tema 3. Meton mMonekymnsipabix opoutaneit. [IpencraBienne MoleKyIsIpHON opOuTanu B
BUJIC JINHEHHON KOMOWHAIIMKA aTOMHBIX OpOuTaseid. TUIIbl aTOMHBIX OpOHTAaJeH, NCIOIB3YEMbIX
B KBAaHTOBO-XMMHUYECKHX pacyeTax MOJIEKYJI: CICUTEPOBCKUE U rayCCOBCKHE aTOMHBIE OpOUTAIIH.
Pacnipenenenuie 31eKTPOHHON ITUIOTHOCTU. DJNEKTPOHHBIE 3aCEIEHHOCTH aTOMOB U XUMHYECKHX
cBszeit mo Mamnukeny. Meroa Pyrana (CCII-MO-JIKAO). YpaBHeHust Metofa u crocoObl HX
pemenus. Mutepnperanus pesynbraToB pacdera. Teopema KymnMeHca [uisi NOTEHIHATIOB
uoHnzaiun  Moisekyl. Merog OCXA. Ilpubmmkenue HyieBoro aupdepeHIualIbHOro
NepeKpbIBaHUS aTOMHBIX opouTaneil. [lomysmnupuueckue MeToibl peleHus: ypaBHeHuid Pyrana
C YUETOM BCEX BAJEHTHBIX JIEKTPOHOB.

Tema 4. Metonq UYIIAII ans pacueToB BO30YKIEHHBIX 3JIEKTPOHHBIX COCTOSIHUM
MHOT0aTOMHBIX OPraHMYECKUX MOJIEKYJ. Y paBHEeHUs MeTo1a. CTaHJapTHas CIEKTPOCKOIINYECKAs
cUCTEMa IapaMeTpoB.

Tema 5. MeTtoz MOeKyIsIpHOTO AeKTpocTaTndeckoro notenuuana (MICII) ans oneHku
CcHenupUYECKNX MEXMOJIEKYJISIPHBIX B3aUMOJEHUCTBUN. YHHBEpcalbHble M creuupuueckue
MEXMOJIEKYJISIpHbIE B3auMoJeicTBUsA. YpaBHeHHs M npubmmwkeHus meroga MOCIL. OGnacth
IIPUMEHEHHUs METO/1a, IPEUMYLIIECTBA U HEAOCTATKHU.

Tema 6. @orodusnueckue nporecchl. KBaHTOBBIE BBIXOABI (POTOMPOIECCOB. 3aKOHBI U
paBwia JIIOMUHECUEHIUU. BoaHOBbIE (YHKIMH 53JIE€KTPOHHO-KOJEOATEIbHBIX COCTOSHUMN
MHOT'OaTOMHBIX MOJIEKYJ. TeopHs 3JIEKTPOHHBIX IIEPEXOAOB B MHOIOATOMHBIX OPraHUYECKHUX
coenquHeHUsAX. PacueTsl KOHCTaHT ckopocTell gorodpusnyeckux mnpoueccoB. DocopecreHus
OpraHu4eckux coennHeHui. KBaHTOBO-XxuMuueckass MoJenb (OTONM3a XMMHUYECKUX CBs3ed B
OpraHMYECKUX COeNMHEHUsAX. MexmonekyspHble poToPpu3nyecKue Mpouecchl B OpraHUN4eCKUX
cucreMax. MexMosIeKyIspHbIA IEPEeHOC SHEPTUH FIEKTPOHHOTO BO30YKIECHHUS.

9. Tekymuii KOHTPOJIb MO TUCHUTLITAHE
Tekylmuii KOHTPOJIb OCYLIECTBIIAETCS B BHJE BBINOJHEHUS 3aJaHU HA MPAKTUYECKUX
3aHATHSIX.

10. INops10k NpoBeeHUsI U KPUTEPUH OLleHUBAHUS MPOMEKYTOUHOM aTTecTAlUK

N3yuenne MUCHMIUIMHBI 3aBEPIIACTCS 3a4€TOM, TOMYCKOM K KOTOPOMY SIBIISIETCS cava
3a/laHui, BBITIOJIHAEMBIX HA MPAKTHUECKUX 3aHATHSIX.



3a4eT MpPOBOAWTCS B YCTHOH (opMe B BUAE 3alIUTHl WHAWBUAYAIbHOTO 3aJaHUS C
npe3eHTanuel 1 orBeTaMu Ha Borpockl ayauropun (ITK-1, ITK-3).

Pe3ynbTaThl mpe3eHTalyy ONPEACIIAIOTCS OLIEHKAMH «3a4TEHO» MIIH «HE 3a4TEHO».

OrneHka «3a4TE€HO» BBICTABISCTCS CTYJCHTY, €CIH COJEp)KaHHE JOKJIAJa H3JI0XKEHO
JIOTUYHO U MOCJIEA0BATENbHO; JaHbI HCUEPIIBIBAIOIINE U ITPABUIIBHBIC OTBETHI HA YTOUHSIOMINE U
JIOTIOJTHUTEIIBbHBIE BOMPOCH. JlomyckaroTes HeOOIbIINe OMMUOKH M MOTPEUTHOCTH, HE UMEIOIIHE
NPUHIAIHAIBHOTO XapaKTepa.

OreHka «He 3a4T€HO» BBICTABIICTCS CTYACHTY, €CJIM OH HE JJaJl OTBETa Ha OOJIBIINHCTBO
BOIIPOCOB TPH 3AIIUTE WHIMBHUIYaJIbHOTO 3aJaHUs; Al HEBEPHbIE, COAepKalue (GpakTHIecKue
OIIMOKHU, OTBETHI HAa BCE BOTIPOCHL.

11. YyeOHO-MeTOaAUYECKOE 00eceyeHne

1. KBaHTOBO-XMMHYECKOE HCCIECIOBAHUE CIIEKTPaIbHO-TIOMUHECIICHTHBIX U (DU3UKO-
XUMHYECKHX CBOMCTB MHOTOaTOMHBIX MoJekyn. |. Pacder MoneKkyJaspHBIX KOOpJIUHAT.
(Metoanueckue ykazanus). CocraBurens: K.¢-M.H. ba3suie O.K. Tomck: nzn-so TI'Y, 2002, 15
c.

2. KBaHTOBO-XUMHUYECKOE HCCICAOBAHUE CHEKTPATLHO-TIOMHHECIICHTHBIX WU (DU3HKO-
XUMHYECKHX CBOMCTB MHOT0aTOMHBIX MoJieKy. |l. PacueT anekTpoHHON CTPYKTYpHI U CLIEKTPOB
MHOTOQTOMHBIX MOJeKyJ. (Meromudeckue ykaszanus). CocraBurenw: A.¢.-m.H., mpod. B.S.
ApTtioxoB, k.(p-M.H. bazsuie O.K. Tomck: uza-so TI'Y, 2002, 42 c.

3. KBaHTOBO-XUMHUYECKOE HCCIEAOBAHUE CIEKTPAIBHO-TIOMUHECIICHTHBIX W (DU3HUKO-
XUMHUYECKHX CBOMCTB MHOTOATOMHBIX MoJieky. lll. MccnenoBanue hoTodusnueckux mporeccon
B MHOTOATOMHBIX MoOJeKyJaxX. (Meroamueckue ykazanus). CocraButenb: K.p-M.H. bassuis O.K.
Tomck: uzg-so TI'Y, 2002, 29 c.

4. KBaHTOBO-XMMHYECKOE HCCIICIOBAHKUE CIEKTPAIbHO-ITIOMHUHECIICHTHRIX M (DH3UKO-
XUMHYECKHX CBOMCTB MHOTOAaTOMHBIX MOJeKyl. |V.OmeHka mpoTOHO-aKIENTOPHBIX CBOWCTB U
CHEU(PUICCKIX MEKMOJICKYJIIPHBIX B3aUMOJCUCTBUNA MHOTOATOMHBIX MOJIEKYJ METOJI0M
MOCII. (Metonuueckue ykazanusi). CoctaButenu: A.Q.-M.H., mpod. B.S. ApTioxos, K.p-M.H.
baseie O.K. Tomck: uza-so TI'Y, 2002, 24 c.

5. KBaHTOBO-XUMHYECKOE HCCIEAOBAHUE CHEKTPATbHO-TIOMUHECHEHTHBIX U (DU3HKO-
XMMHYECKUX CBOMCTB MHOTOAQTOMHBIX MOJIEKYJI. V. PacueT 3aceeHHOCTEN XUMHYECKUX CBI3EH B
MHOTOaTOMHBIX Molekynax. (Meronuueckue ykaszanus). CocraBurenu: A.Q.-M.H., mpod. B.A.
ApTioxoB, K.¢0-M.H. ba3suie O.K. Tomck: uzn-so TI'Y, 2002, 16 c.

12. Ilepeuyens y4yeOHOIi TuTEpaTyphl U pecypcoB ceTu UHTepHeT

a) OCHOBHas JUTEpaTypa:

— AptioxoB B. 5. KomnbrotepHast KBaHTOBast XUMHES: Y 4eOHO-MeToAn4ecKkoe rnocodue / B.
S, Aptroxos, O. K. ba3zbutb. — Tomck : Tomckuii rocygapcTBeHHbI yH-T, 2010 — 128 c.

— HIupseB A. K. KaHToBass MexaHuWKa M KBaHTOBas XUMHs: YUeOHO-METOIMUYECKOE
nocodue / A. K. Hlupsies. — Camapa : U3a. Camap. roc. TexH. yH-Ta, 2010. — 119 c.

0) 1OMOJIHUTENbHAs JITepaTypa:

— Maiiep I'. B. DnekTpoHHO-BO30YXK/I€HHbIE COCTOSHHS M (OTOXUMHUS OPTraHUYECKHX
coequnenuii / I'. B. Maiiep [u np.] — Hayka, HoBocubupck, 1997. — 232 c.

— Tepeann A. H. ®oroHMKa MOJEKyd KpacUTEIEd M POACTBEHHBIX OPraHHYECKHX
coenuenut /  A. H. Tepemmn. — JI. : Hayka, 1967. - 615 ¢ URL:
http://sun.tsu.ru/limit/2016/000104828/000104828.djvu.

— Mak-I'muan C. MonekyssipHasi CIeKTpocKonusi TpuruieTHoro cocrostaus / C. Mak-
I'munn, T. Anzymu, M. Kunocura; Ilep. ¢ anri. : FO. U. Ko3nosa u P. H. Hypmyxamerosa; Ilon
pen. X. C. bargacapbsna. - M. : Mup, 1972. - 448 c.

B) pecypchl cetn VIHTEpHET:



— Hayunas snexrponnas 6ubnmoreka eLIBRARY.RU — http://elibrary.ru/defaultx.asp;
— bubnnorpaduueckas u pedeparuBHas 6a3a JaHHBIX PELECH3UPYEMOIl HayYHOU
auTeparypsl SCOpUS — scopus.com/home.uri.

13. Ilepeyenb HH(POPMALMOHHBIX TEXHOJIOTHIA

a) JIMLIEH3UOHHOE U CBOOOHO PacHpOCTpaHIEMOe ITPOrpaMMHOE 0OecrieueHue:!

— Microsoft Office Standart 2013 Russian: maker mporpamMm. Bxirouaet npusioxenus: 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);

— myOIM4YHO JOCTyIHBIEe 00saunbie TexHonoruu (Google Docs, Slnaekc auck u T.1.).

0) nH(MOPMAIIMOHHBIE CIIPABOYHBIC CUCTEMBI:

— DIJIEKTPOHHBIN KaTajor Hayunoi OnbIMoTeKH Ty -
http://chamo.lib.tsu.ru/search/query?locale=ru&theme=system
— DneKTpoHHAas OoubIMoTeKa (perozutopuii) Ty —

http://vital.lib.tsu.ru/vital/access/manager/Index
— OBC Jlauns — http://e.lanbook.com/
— OBC Koncynbrant cryaenra — http://www.studentlibrary.ru/
— ObpasoBatenbhas mwiardopma KOpaiit — https://urait.ru/
— OBC ZNANIUM.com — https://znanium.com/
— 3BC IPRbooks — http://www.iprbookshop.ru/

14. MaTtepua/jibHO-TeXHUYECKOe o0ecreyeHue

Aynuropun 1Jid IpOBEAEHUS 3aHATUH JIEKIIMOHHOTO TUIIA.

Ayautopun U1 IIPOBEACHMUS 3aHATUM CEMHHAPCKOIO THUIA, WHIAUBUIAYAIBHBIX U
IPYIIIOBBIX KOHCYJIBTALMM, TEKYIETO KOHTPOJISA U IPOMEKYTOYHON aTTECTALlUN.

[TomenieHust U1t CaMOCTOSITENNFHONW pabOTHI, OCHAIIEHHBIE KOMIBIOTEPHONW TEXHHUKOH U
JOCTYIIOM K ceTu VHTepHeT, B 3JIEKTPOHHYI0 HH(OPMALMOHHO-00pa30BaTEIbHYIO CpPEeLy U K
MH(OPMALIMOHHBIM CIPABOYHBIM CHCTEMaM.

15. Uu¢popmanus o pazpadoTyukax

MenpmukoBa TarbsiHa BukropoBHa, kaHi. (Qu3.-mMar. Hayk, Kadeapa Qundeckoil u
KOJUIOMJHOM xumuu HanmoHanbHOro MCCiIenoBaTeabckoro TOMCKOro rocyaapCTBEHHOTO
YHUBEPCUTETA, TOLICHT.
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