


1. leab ¥ nIaHUpYyeMble Pe3yJabTAaThl 0CBOEHUS THCIUIIMHbI

[enbro 0OcBOEHUS AUCHUILINHBI SBISETCS POPMUPOBAHUE CIACAYIOIUX KOMITETECHIIUI:

— OIIK-3. CriocobeH TpUMEHSITh PacueTHO-TEOPETUYECCKHE METOIbI ISl W3YYCHHS
CBOMCTB BEILECTB M IPOLECCOB C HMX YYAaCTUEM, HCIOIb3Yysl COBPEMEHHOE IPOrPaMMHOE
obecrnievueHre u 6a3bl JAHHBIX TPO(PECCHOHATBHOTO HA3HAYCHHUS.

— OIIK-4. Crnocobern 1uUTaHMpPOBaTH pabOThl  XMMHYECKOW  HANpPaBJICHHOCTH,
oOpabaTeiBaTh ¥ HHTEPIPETUPOBATH  IOJYYCHHBIE PE3YyIbTaThl C  HCIOJIH30BAHUEM
TEOPETUYECKUX 3HAHMM U NMPAKTUYECKUX HABBIKOB PEIICHUS MaTeMaTHYEeCKHX U (PU3MYECKHUX
3azad.

PesynpraramMu OCBOEHUS AUCIUIUIMHBI ABISIOTCS CIEAYIOIINE WHIUKATOPBI JOCTHKEHHS
KOMIIETEHLIHM:

HOIIK-3.1. IIpuMeHsIeT TEOPETUYECKUE W TOIYIMIUPUUYECKUE MOJCIH IMPU PEUICHUU
3a/1a4 XMMUYECKON HaIPaBJICHHOCTH.

HOIIK-3.2. Ucnonb3yet CTaHJIapTHOE MPOrpaMMHOE obecrieueHue u
CIelMaTM3UPOBAaHHbBIE 0a3bl TAHHBIX MPU PEIICHUH 3a7a4 NMPOGeCcCHOHATBHOM IEeATeTbHOCTH.

NOIIK-4.1. Ucnonb3yer 0a3oBble 3HAHWA B OOJACTH MaTEeMAaTHKU U (QU3UKU TpU
MJIAHUPOBAHUH Pa0OT XMUMUYECKOW HAIIPABIECHHOCTH.

HNOIIK-4.2. OGpabarpiBaeT JaHHBIE C MCIOJB30BAaHWEM CTAHJAPTHBIX CIOCOOOB
arnMpOKCUMAIIMM YMCIICHHBIX XapaKTEPUCTHK.

NOIIK-4.3. UnTepnpeTupyeT pe3yabTaTbl XUMUYECKUX HAOIIOJEHHUH C MCIOIb30BaHUEM
($U3HYECKUX 3aKOHOB U TIPE/ICTABIICHUM.

2. 3aga4uy oCBOCHHS JUCIHUILINHDI

— OcBOUTH OCHOBBI KBAHTOBON MEXaHUKU U KBAHTOBOW XWMMUH;

— llomyuuts mnpencTaBieHue 00 OCHOBaX CTPOCHHUS BEIIECTBA, METOJAX €ro
AKCIEPUMEHTAIBHOTO W TEOPETUYECKOrO0 M3YYEHHUs, B3aMMOCBA3M CTPOEHUS H CBOWCTB
XUMHYECKUX BEILECTB;

— HayuuTbcsi mpuMEHSTh TEOPETUYECKHE 3HAHUS IS PEIICHUS KOHKPETHBIX 3aJad B
KBAaHTOBOM MEXAaHMKE W KBAHTOBOM XHWMHU; HAYUYHUTHCS INPUMEHATH ITOJYYECHHBIE 3HAHUS IS
aHaJIn3a ¥ MPOTHO3a CBOMCTB Pa3JIMYHbIX MAaTEPUATIOB U CUCTEM.

3. MecTo AuCHMILINHBI B CTPYKTYpe 00pa30BaTe/ibHOIl POrpaMMbl

JlucuunianHa OTHOCHTCS K 4YacTH 0Opa30oBaTelbHON MporpamMMmebl, (OpMHpPYEMOit
y4acTHUKaMU 00pa30BaTeNbHBIX OTHOIICHUM, SIBIISIETCS 0053aTENbHOMN A U3YUEHUS.

4. CemecTp ocBOeHHsA U (pOpMA NPOMEKYTOUHON ATTECTANUM MO JTUCHUILINHE

CemecTp 4, sK3aMeH.

5. BxoaHblie Tpeﬁonamm AJik OCBOCHHUA JUCHUIIJINHBI

Jlis  yCHemHoro OCBOEHHUS JUCHUIUIMHBI TpeOYyIOTCS pe3ylbTaThl OO0y4YeHHS IO
CICMYIONMM JUCHUIUIMHAM: Martematudyeckuid aHanu3, Puswmka, Jlunelinas anrebpa u
AHAJIUTUYECKASI TEOMETPHUS.

6. SI3bIK peaau3anun

Pycckuit

7. O0beM TNCUMILIHHBI

OO61as Tpy10€MKOCTh TUCHUIUTHHBI COCTaBsieT 4 3.e., 144 qacoB, U3 KOTOPHIX:
— nexnnu: 48 u.;



— MPaKTHYECKHUE 3aHATUs: 32 4.;

— mabopatopHbie paboThl: 0 4.

B TOM YHCJIEC IPAKTUYECKask MOArOTOBKa: 32 .

O0BeM caMOCTOATENFHOM paboThI CTYICHTA ONPEICICH YIeOHBIM IIAHOM.

8. Couepmaﬂne AUCHUIIJIMHBI, CTPYKTYPHPOBAHHO€ 110 TEMaM

Tema 1. OcHOBHBIE TOCTYJIaThl KBAHTOBOM MEXaHUKH.

[Ipenmer KBaHTOBOW MEXAHWKHU U KBAHTOBOM XMMHH, CTAHOBJICHUE KBAHTOBOW MEXAHUKHU
(9KCTIEpUMEHTHI IO CIIEKTPaM T'a30B U 3BE3[], OTKPHITHE KOPIIYCKYJISPHBIX CBOMCTB CBETa, TEOPUS
u nocrynarsl bopa), BonmHa 13 bpoiins u ee CBOHCTBA, BEPOSITHOCTH MECTOHAXOXKJICHUS
MUKPOYAaCTHL, MPHUHLMI  CYNEPHO3ULMH, MPUHLUUII  HEONPENEJECHHOCTH, YpPaBHEHHE
[lIpenunrepa.

Tema 2. MaremaTuyecKkuil anmnapar KBAHTOBON MEXaHUKHU

Omneparop, coOCTBeHHbIE (YHKIMU. CIEKTPbl OIEpPaTopoB, CBOWCTBA KBAHTOBO-
MEXaHUYECKUX OIEPaToOpOB, ONEPATOPBl KOOPAMHAT, ONEpPaTOp MMIIYJIbCA, ONEpPaTOp SHEPIUH,
MOMEHT HMIIyJIbCa, KOMMYTaTOpPbl ONEPATOPOB, MPUMEPHl KOMMYTaTOpPOB, KOMMYTAllMOHHBIE
COOTHOUICHUS, MAaTEMATHYECKUE OXHUIAHMUSA. CPEAHUE 3HAUEHHUs, 3aKOHbl COXPAHEHUS U
CTAallMOHAPHBIE COCTOSIHUS, IPEJCTaBICHUE BOJIHOBOM (DYHKIMU M ONEPATOPOB BEKTOpaMH U
MaTpULAMHU.

Tewma 3. OgHomMepHBIE 3a/1a41 KBAHTOBON MEXaHUKHU

JIBukeHre CBOOOJHOM 4YaCTHIIbI, DJJIEKTPOH B TMOTEHIUAIBHON $Me, JBYMEpHas
OeckoHeyHas riy0okas MOTEHUUaAIbHAs SMa, 4YacTULA U OJHOMEPHBIN MOTEHIMAIbHBIN Oapbep,
FapMOHHMYECKUH OCLIHILISATOP.

Tema 4. [IBuxeHue B 110J1€ LEHTPAJIBLHON CHUIIBI

BogopononogoOHelii  aToM, KBaHTOBBIE YHCIA, MPeoOpa3oBaHHE KOMIUIEKCHBIX
opOuTanell B BEIIECTBEHHBIE, TpaduuecKkoe n3o0pakeHne opoOuTaneil (paguaibHble QYHKIUH,
chepryeckas 4acTb aTOMHBIX OpOUTase).

Tewma 5. DieKTpOHHOE BEPETEHO

JlanHass Tema BKJIIOYAaeT Takue Bompochl Kkak: onblT Illtepna-I'epnaxa, BomHOBas
(GYHKIMS 3JIEKTPOHA C YYETOM CIIMHA, ONEepaTOphl CIMHA, MATHUTHBIE MOMEHTBI

Tema 6. Cutyanusi CO MHOKECTBOM 2JIEKTPOHOB

[IpyHIMI TOXAECTBEHHOCTH MMKpPOYacTUll, JeTepMUHaHT CnaTepa, BapHalllOHHBIE
METOJ1, BapHallMOHHbIN MeToa PuTia, MeTo] camocoriacoBaHHOro mnoist Xaprpu-Poka (MeTox
Xaptpu, meron Xaptpu-Doka), KiIacCUPUKAIMS ATOMHBIX COCTOSIHUH MHOTORJIEKTPOHHBIX
aTOMOB, DJIEKTPOHHbIE TEpMbl M KOHUrypanuu, Tudpuauzanus (FHOpHIIHBIE AaTOMHBIE
opOuTanu, TUIBl THOPUIN3ALINN), IEPUOJUYECKUNA 3aKOH U KBAHTOBAas MEXaHHKa (IIOCTPOEHUE
3IIEKTPOHHBIX 000JIOYEK DIIEMEHTOB, IEPUOANYHOCTD COCTOSIHUN M IPYTHX CBOWCTB).

Tewma 7. Teopust BO3MYILIEHUI

CranuoHapHas TeopHs BO3MYILEHHUMH: CiIy4all OTCYTCTBHS BbIpoxkacHMs, Ciyuai
BbIpoxkieHus, 3@ ekt Tapka, apdexT 3eemana.

Tema 8. Cocrostnus monekyin u ypasHenue lllpenunrepa

MonekynsipHasi CTpYKTYpa, JEKTPOHHBIE, KojiebaTelnbHble U BpallaTeIbHble COCTOSHUS
MONeKys 1, npubmmkenne Bopua-Ommenreiivepa, sddext Sma — Tenmepa, HOH MONEKYIIbI
BOJIOPO/Ia C MO3UIIMIA KBAHTOBOM MEXaHUKH, UHTETpajsl S u H.

Tema 9. Mepapxust METOOB KBAHTOBOW XUMHHU

Meton ab initio, BUA aHaTUTHYECKUX Oa3ucHBIX (QYHKUIUN, Oa3ucHble HAOOpHI,
HOJYDIMIIUPHUYECKUE METOJIbl, T-3JIEKTPOHHOE NPHUOIIKEHHE, MeTO] XIOKKEeNs, 3apsasl Ha
aToMax, TOpPSAOK CBsi3U, CBOOOJHAs BaJlEHTHOCTh, pacueT XHMHYECKUX CHCTEM B T
npuOIIMKeHnU XIOKKes, STUIICH, aJTTMIIbHBINA pajuKall.



9. Tekymuii KOHTPOJIb MO AUCHUIIHHE

Texkymuil KOHTPOJb IO AUCIUIUIMHE MPOBOJUTCS IYTEM KOHTPOJII MOCEIAEMOCTH,
MPOBEJICHUSI KOHTPOJBHBIX PadOT, BHIMOTHCHHUS JOMAITHUX 33aJaHUi U (uKcupyercs B dopme
KOHTPOJIbHOM TOYKH HE MEHEE OJJTHOTO pa3a B CEMECTP.

10. HOpﬂ)IOK MPOBECACHUSA U KPUTECPUU OLICHUBAHUSA l'[pOMe)KyTO'lHOi/i aTTeCTallumn

B 4 cemecTpe npoBOAUTCA SK3aMEH, COCTOSIIIUN U3 ABYX YacTEH.

[lepBas yacTh BKJIIOYAET BBHINOJHEHHE JAOMAIIHUX 33JaHUN W HAMMCAHUS KOHTPOJIbHBIX
paboT Ha MOJIOKUTEINBHYIO OIEHKY («OTIUYHO», «XOPOIIOY», «yIOBIECTBOPUTEIBHO») B paMKax
CEMHHAPCKHUX 3aHATHIA.

Bropas 4acte mnpencraBiser coOoi 9K3aMeH B yCTHOM ¢opme 10 Oujeram.
DK3aMEHAIlMOHHBIM OWJIET COCTOMT M3 JBYX TEOPETUYECKUX BOIPOCOB, ITPOBEPSIOMINX
HOIIK-3.1., UOIIK-4.1, NOIIK-4.3.

[TpuMepHBIii epedeHb TEOPETUIECKHUX BOIIPOCOB

DNeKTpoH — BoJiHA U yactuiia: Bonna [[» bpoitns.

[TpuHIMn cynepno3uuy (HaJ0KEeHHUsI) COCTOSHUI.

IIpuHIUIT HEOIIPEIETEHHOCTH.

Ypasuenue [lpenunrepa.

Onepatop. CoOctBennsie ¢yHKuMH. CrexTpsl omnepaTopoB. CBOMCTBa KBAaHTOBO-

MEXaHUYECKUX OIEepPaTopoB.

7. JIBWKEHHE 3JIEKTpPOHA B OJIHOMEPHOW IMOTEHIMAIBHON siME C OECKOHEYHO BBICOKHMMH
CTEHKaMU.

8. YacTuua u oqHOMEpHBIN MOTEHIUATBHBIN Oapbep (TYHHETbHBIN 3¢ dekT)

9. T'apmoHMYecKuil OCHMILIATOP.

10. KBanToBBI€ yricna U UX (U3NIECKHIA CMBICIL.

11. Bapuarnuonnsiii metoj Putiia.

12. Jlerepmunant CidTepa.

13. Meron Xaptpu - Poka

14. Knaccudukaius aTOMHBIX COCTOSTHUM MHOTO2JIEKTPOHHBIX aTOMOB.

15. DnekTpoHHBIE TEPMBI U KOH(DUTYpaLIUH.

16. Teopust BO3MYIIIEHU: CTallMOHAPHAS TEOPHUST BO3MYIICHU I

17. DnexTpoHHBIe, KoeOaTeNbHbIE U BpalllaTeIbHbIE COCTOSHUS MOJIEKYII.

18. Ipubmmxenne bopHa-Onmnenreiimepa.

19. Uepapxust METOJIOB KBAHTOBOW XUMHUH.

20. METOJ ab initio. Bux aHanmuTHuecKkux 0a3uCHBIX (QYHKIUH.

21. ba3zucHblie HaOOpBI

22. T-3NEeKTPOHHOE IPUOIIMKEHNE

23. Metoa XIOKKelsl.

24. Teopus ¢pyakumonana miotHoctd (TOIT).

25. ITpubnmxenue okaibHOM IoTHOCTH (LDA)

26. O606meHHo-rpaaueHTHoe npudmxenue (GGA).

ok wdE

Pesynbratel  5K3aMeHa ~ ONPEAENSIOTCS  OLIGHKAMH  «OTIHMYHO»,  «XOPOILOY,
«YIOBJIETBOPUTEILHO», «HEYIOBIETBOPUTEIbHO». OIEHKAa «OTIUYHO» CTABUThCA B Ciyyae
MOJTHOTO, Pa3BEpPHYTOr0 OTBETa Ha BOIMPOCH B OWJIETE W HA JOMOJHUTEIBHBIE BOIPOCHI IO
npeamery. OIlLIeHKa «XOpOILO» CTaBUTCA MPU TOJHOM, Pa3BEPHYTOM OTBETE€ HAa BOMPOCHI B
OmeTe M HEMOJHBIX OTBETaX Ha JIOMOJHUTENbHBIE BOMPOCHL. OIIEHKA «YIOBJIETBOPHUTEIHHOY
CTaBUTCS B CIy4ae MOJHOTO OTBETa Ha BOMPOCHI B OUJIETE M OTBETHI HA HE BCE JOMOIHUTEIbHbBIE
Bonpochl. OIeHKa «yI0BJIETBOPUTEIHHO)» CTABUTCS B ClIydae OTCYTCTBHSI OTBETOB Ha BOIIPOCHI.



11. YyeOHO-MeTOOAMYECKOE 00ecIIeUeHHue

a) DNEKTPOHHBI YYEOHBIH KypC MO JUCHHMIUIMHE B JJICKTPOHHOM YHHUBEPCUTETE
«Moodley - https://moodle.tsu.ru/course/view.php?id=23520

0) OLieHOUHBIE MaTepHalibl TEKYLIEro KOHTPOJS M HPOMEXKYTOYHOM aTTecTaluu IO
JUCIIMIIIIMHE.

B) [lnan cemMuHapcKkux 3aHATUHN MO JUCLUILIUHE.

12. Ilepeyens yueOHOIi TuTEpaTYyphl U pecypcoB ceTu UHTepHeT

a) OCHOBHAs JTUTepaTypa:

— CrenanoB H. @. KBanroBas Mexanuka u kBaHToBast XxuMusi. B 2 4. Yacte | : yueOHUK 1
MPaKTUKYM JJIs akajgemuueckoro Oakanaspuara / H. @. CtenanoB. — 2-e u3a., ucop. u Jom. — M.
: U3n-Bo FOpaiit, 2016. — 233 c.

— Crenano H. ®@. KBantoBast MexaHuka 1 kBaHToBast Xumusi. B 2 4. Yactp 2 : yueOHUK U
NPaKTUKYM JUIs akagemMuueckoro 6akanaspuara / H. @. CrenmanoB. — 2-e u3., HCIp. U A00. — M.
: U3n-Bo KOpaiit, 2016. — 283 c.

— Edpemos FO. C. KanroBast MmexaHuka : yaebHoe mocodue s By3oB / Eppemon 10.C.
2-e u3n., uctp. u non.— M. : U3n-Bo FOpaiit, 2018. — 458 c. - YausepcuteTsl Poccun.

— Wrnatos C. K. KBanToBas xumus. Y. 1. KBantoBast Mexanuka u crpoerue aroma : Kypc
JeKUUN A7 CTYAGHTOB 2 Kypca THEBHOro oOTAeneHus xumudeckoro ¢akynsrera / C. K.
Urnaros. — Hwxuauit Hosropon : M3a-Bo Hukeropoackoro rocy1apCTBEHHOIO YHUBEPCUTETA
uMm. H. U. Jlobauesckoro, 2013. — 115 ¢. URL: http://www.unn.ru/chem/ignatov/lgnatovSK-
KvantovayaKhimiya-1.pdf

— EpmakoB A. 1. KBantoBas MexaHuka u kBaHToBasg XxuMus. B 2 4. Yacte 1 : yueOHUK U
NPaKTUKYM JUIS akajgemudeckoro O6akanaBpuata / A. U. Epmakos. — M. : U3a-o FOpaiit, 2018. —
183 c.

— EpmakoB A. 1. KBantoBas MexaHuka U kBaHToBasg XuMus. B 2 4. Yacte 2 : yueOHUK U
MPAKTUKYM IS akagemuyeckoro 6akanaBpuata / A. . Epmakos. — M. : U3n-Bo FOpaiir, 2018. —
402 c.

— bnoxunnes [I. M. OcHOBBI KBaHTOBOW MeXaHWKH. YdeOHoe mocoome. / JI. W.
brnoxunnes — U3a. Hayka. U3x. lllectoe. 1983. — 664 c.

— Yurep @. I'. KBaHTtoBass MexaHuWKa W KBAHTOBas XUMUs, WM BBEJIECHUE B CIHUHOBYIO
xumuto: Kype nexumii / @. I'. Yarep. — Tomck, TT'Y: TMJI-IIpecc, 2010. — 312 c.

0) IOTIOTHUTEIbHAS JTUTEPATYpA:

— Crpoenue aTroMHBIX YacTull. Bogopononono0Hsie aTomsl : [yuebHoe mocodue] / A. 5.
BopieBckuii. - M : MW3n-eo  MIY, 2010. — 86 c. URL
http://www.chem.msu.su/rus/teaching/borschevskii/1part.pdf

— bapanosckuit B. . KBanToBas MexaHuWka M KBaHTOBas XMMHS : ydeO.mocoOue yist
CTyA. BblcHI. yue0. 3aBeaeHuii / B. U. bapanosckuii. — M. : M3narenbckuil HeHTp «AKageMus»,
2008. — 384 c.— bmaroB B.A., IllleBuenko A.Il., Ilepecbimkuna E.B. Ilomysmmupudeckue
pacu€THBIE METOJbl KBAaHTOBOM XMMHH: Yd4eOHoe mocoome. Mzm. 2-e. — Camapa: M3a-Bo
"Vuaupepc-rpymm", 2005. — 32 ¢. URL: http://window.edu.ru/resource/556/63556

— Kongpammn B.FO. KBanToBass MexaHuka M KBAaHTOBAas XUMHS. DKCIEPUMEHTAIbHBIE

OCHOBBI KBAaHTOBOW MeXaHUKH: YueOHO-MeToauueckoe mocodue. - Boponex: Usn-Bo BI'Y,
2005. — 51 c. URL: http://window.edu.ru/resource/952/26952

13. llepeyenb HHPOPMALMOHHBIX TEXHOJIOT U

a) JIMIIEH3UOHHOE U CBOOOJIHO PACTIPOCTPAHSIEMOE MPOTPAMMHOE 00ECTICUCHHE!

— Microsoft Office Standart 2013 Russian: makernporpamm. Bxirouaer npunoxkenns: 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);


http://www.unn.ru/chem/ignatov/IgnatovSK-KvantovayaKhimiya-1.pdf
http://www.unn.ru/chem/ignatov/IgnatovSK-KvantovayaKhimiya-1.pdf
http://www.unn.ru/chem/ignatov/IgnatovSK-KvantovayaKhimiya-1.pdf
http://www.chem.msu.su/rus/teaching/borschevskii/1part.pdf
http://window.edu.ru/resource/556/63556
http://window.edu.ru/resource/952/26952

— myOJIM4HO AocTynHbIe 00naunble TexHoaoruu (GoogleDocs, Sluaekc auck u T.1m.).

0) nH(OpMAaIIMOHHBIE CIIPABOYHBIC CHCTEMBI:

— DJIEKTPOHHBIN KaTajor Hayunoi OuOIMOTEKH Ty -
http://chamo.lib.tsu.ru/search/query?locale=ru&theme=system
— DieKTpoHHAas onbmmoTeKa (pemo3uTopuii) Ty —

http://vital.lib.tsu.ru/vital/access/manager/Index
— OBC Jlans — http://e.lanbook.com/
— 9BC Koncynbrant cryaenra — http://www.studentlibrary.ru/
— O6pasoBatenbHast miardopmalOpaiit — https://urait.ru/
—9BC ZNANIUM.com — https://znanium.com/
— DBCIPRbooks — http://www.iprbookshop.ru/

14. MaTtepua/jibHO-TEXHUYECKOe o0ecreyeHue

Aynuropun AJi IpOBEAEHUS 3aHATUH JIEKIIMOHHOTO TUIIA.

Ayaurtopun Ui IIPOBEACHMS 3aHATUM CEMHHAPCKOIO THUIA, WHIUBUIAYAIBHBIX U
IPYIIOBBIX KOHCYJIBTALMM, TEKYLIETO KOHTPOJISA U IPOMEXKYTOYHON aTTECTALIUH.

[TomenieHust It CaMOCTOSITENTFHON pabOTHI, OCHAIIEHHBIE KOMIBIOTEPHON TEXHUKOH U
JOCTYNOM K ceTu MHTepHeT, B 3JIEKTPOHHYI0 HMH(POPMalMOHHO-00pa30BaTeIbHYO Cpely U K
WH(POPMALIMOHHBIM CITPABOYHBIM CUCTEMaM.

15. Uudopmanusi o pazpadboTunkax

MenpmukoBa TaTtesiHa BukrtopoBHa, kKaHna. ¢u3.-MaT. Hayk, Kadenpa (Qu3MUECKOW u
KOJUIOMJHOM xumuu HanumoHanbHOro McCCiIenoBaTeabCcKoro TOMCKOro rocynapCcTBEHHOTO
YHUBEPCUTETA, TOLEHT.


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/

