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1. ]_Ie.]'lb U IINIAHUPYEMBIE PE3YJIbTATbI OCBOCHUS NUCIHUITIJIUHDBI

Lenbto OCBOEHMS TUCIMIUIMHEI ABISIETCS (POPMHUPOBAHUE CIIEAYIOIINUX KOMIETECHIIUI:

OIIK-1. Cnoco0OeH aHanM3UpPOBaTh W WHTEPHPETHPOBATH PE3YJITAThl XHUMUYECKUX
HKCTIIEPUMEHTOB, HAOMIOACHUH 1 U3MEPEHUI B PA3IMYHBIX 00IACTAX XHUMHUU;

OIIK-3. CnocoOeH mpUMEHSTh Pacu€THO-TEOPETUUECKUE METOBI Ul U3YUYEHUS! CBOWCTB
BEIIECTB U MPOIECCOB C UX YYACTHUEM, UCIOIB3Ysd COBPEMEHHOE MPOrpaMMHOE 0OecreueHue u
0a3bl TaHHBIX TPO(ECCHOHATFHOTO HA3HAUCHHSL.

PesynbraTamMu OCBOCHHUSI TUCIMILINHBI SBISIOTCS CICAYIONINE HHIUKATOPHI JOCTHXKEHUS
KOMIIETCHIIUM:

POOIIK 1.1 3naer TeopeTndeckne OCHOBBI HEOPTaHUYECKOH, OpraHUYEeCKOH, (hN3NIecKOi
Y aHAJUTUYECKOH XWUMHH, IPUMEHSET MX IpPU PEHICHWH NMPOo(ecCHOHAIBHBIX 3a/1a4 B APYTUX
001acTAX XUMHUH.

POOIIK 1.3 ¥Ymeer rpaMmoTHO QOpMYIHPOBAThH 3aKIIOUEHUS U BBIBOJIBI IO pe3ysbTaTaM
paboThI

POOIIK 3.1 3Haer OCHOBBI TEOPETUYECKOM (PU3MKH, MATEMAaTHUYECKOI'O aHalu3a MU
KBaHTOBOW XUMHH; OCHOBHBIE TEOPETHUECKUE U TIOYIMITHPUIECKUE MOAECIH, TPUMEHSIEMbIE TTPH
pelIeHNH 3a1a4 XUMHUIECKO HalPpaBJIeHHOCTH

POOIIK 3.2 VYmeer pemarb pacue€THO-TEOPETUUYECKHE 3alaud  XUMHUYECKOU
HATPaBJICHHOCTH 110 pa3pabOoTaHHBIM METOIMKAM, UCTIOIH30BATh aIIapaT TEOPETUICCKOH XHMUN
1 GU3UKH TSI TPAMOTHOM WHTEPIPETAINH MTOTYYCHHBIX PE3YJIbTaTOB

2. 3azlaqn O0CBOCHMUSA NUCHUIIIMHBI

— OcBOUTH OCHOBBI KBAHTOBOM MEeXaHWKH M KBAHTOBOH XHMHH,

—[lonmyuuTs mpeacTaBieHHE 00 OCHOBax CTPOCHHUS BEIIECTBA, METOAAaX €ro
AKCIEPUMEHTAIBHOTO M TEOPETUYECKOTO HW3YUYEHUs, B3aMMOCBS3U CTPOEHUS M CBOMCTB
XHUMHYSCKHUX BEIISCTB;

— Hayuutbcsi npuUMeEHSTh TEOPETUUECKUE 3HAHMS ISl PEIICHUS KOHKPETHBIX 3a/Jad B
KBAaHTOBOM MEXAHUKE W KBAaHTOBOW XMMHUH; HAYYUTHCS MPHUMEHATH IMOJTYYECHHBIE 3HAHUS IS
aHaJi3a ¥ MPOTrHO3a CBOMCTB Pa3JIMYHbIX MAaTEPUATIOB U CUCTEM.

3. MecTo THCHUIJIMHBI B CTPYKTYpe 00pa3oBaTe/IbHOI NMPorpaMmbl

Jucnumnnuna otHOCUTCS K bioky 1 «/lucuumimnabl (MOTym)».
JlucumminHa OTHOCHUTCS K 4YacTH 0O0pa3oBaTeIbHOM MIPOrpaMMmbl, (QopMHpyeMOn
ydacTHUKaMU 00pa30BaTeNIbHbIX OTHOIICHUH, SBIIAETCS 0043aTeIbHON TSl U3yUYCHHUSI.

4. Cemectp(nl) ocBoeHusi U popma(bl) NPOMEKYTOUHOI ATTECTANMHU MO TUCIHUILINHE

YeTBepThIil CEMECTP, IK3aMEH

5. BxogHble TpeOoBaHMsl 1JI51 0CBOEHHS THCIUILIHHBI

Jlis  yCHEImIHOTO OCBOEHHUS AMCHUIUIMHBI TpeOYIOTCS pe3ylbTaThl OO0y4YeHHsS IO
CIEQYIOMUM JucHuIuimHaM: Martemartuueckuit ananus, Dusuka, Jluneitnas anrebpa u
aHATMTHYECKasi TEOMETPHS.

6. SI3bIK peaju3anuu

Pycckuit

7. O0beM TUCHUILIAHBI

OO61as TpyA0eMKOCTh AUCHUIIINHBI COCTaBIsAET 5 3.€., 180 uacoB, U3 KOTOPBIX:
-JIeKkiuu: 48 u.
-IpaKTUYECKUE 3aHATHs: 32 4.



B TOM YHCJI€ IPAKTUYECKask MOArOTOBKa: 32 .
O0BeM caMOCTOSTENBHOM pabOTHI CTyIEHTA ONpeIeieH YU4eOHBIM TIAHOM.

8. Coz[epmalme AUCHUIIJIMHBI, CTPYKTYPHUPOBAHHO€ 110 TEMaM

Tema 1. OCHOBHBIE TOCTYJIAThl KBAHTOBOM MEXAHUKHU.

[IpenMer KBaHTOBOW MEXaHWKHU M KBAaHTOBOM XMMHH, CTAHOBJICHUE KBAHTOBOW MEXaHUKHU
(’KCTIEpUMEHTHI TI0 CTIEKTPAaM Ia30B M 3B€3]], OTKPHITHE KOPITYCKYJISIPHBIX CBOMCTB CBETA, TEOPUSI
u noctynatel bopa), BomHa 13 bpoilis U ee CBOMCTBA, BEPOSTHOCTH MECTOHAXOKICHHS
MUKPOYACTHII, TPUHIIUI CYNIEPIIO3ULIMU, TPUHITUI HEOTIpeAeIieHHOCTH, ypaBHeHue [Ipeaunrepa.

Tema 2. MaremaTuueckuii anmnapar KBaHTOBOM MEXaHUKU

Omneparop, CcoOOCTBeHHBIC (YHKIMH. CHEKTPHI OIEPaTopoB, CBOWCTBA KBAHTOBO-
MEXaHWYECKUX OTEPaTOPOB, ONEPATOPbl KOOPJAUHAT, OMEPATOp MMITYJIbCa, OMEpPaTOp SHEPTUH,
MOMEHT HMIYJIbCa, KOMMYTaTOpPhl OMEPATOPOB, MPUMEPHI KOMMYTAaTOPOB, KOMMYTallHUOHHBIE
COOTHOIIICHUSI, MAaTeMAaTHYECKUE OXHUIAHHSA. CPEIHHUE 3HAUCHUS, 3aKOHBl COXPAHEHHS U
CTaIlMOHAPHBIE COCTOSIHMS, TMPEJCTaBICHUE BOJHOBOW (YHKIIMM U OMEPATOPOB BEKTOPAMH U
MaTpHUIAMHU.

Tema 3. OnHOMEpHBIE 3a7a41 KBAHTOBON MEXaHUKHU

JIBi>keHre CBOOOJHOM YACTUIIBI, OJIEKTPOH B TMOTEHIMAIBHOW siMe, JByMEpHas
OeckoHeuHas Ty0oKasi MOTEHIIUAbHAS sIMa, YaCTHUIA U OJHOMEPHBIA TMOTCHITHAIBHBIA Oaphep,
TaPMOHHYECKUH OCIHIIISITOP.

Tewma 4. /IBrkeHne B 10JI€ [EHTPAIBLHON CHIIBI

BomoponononoOHbIit aTOM, KBaHTOBBIE UKCIa, TPeoOpa30BaHNe KOMIUIEKCHBIX OpOuTanei
B BEIIIECTBEHHBIE, rpaduueckoe n3o0paxenne opoutanen (paauaibabie QyHKINH, cheprudeckas
Y4aCTh ATOMHBIX OpOUTAJICH ).

Tema 5. DeKTpOHHOE BEPETEHO

JlanHast TeMa BKJIIOYaeT Takue BOnpochkl kak: onbIT LlTepna-I'epiaxa, BonHOBas pyHKIMS
AJIEKTPOHA C yYETOM CIIMHA, ONEPATOPBI CIIMHA, MArHUTHBIE MOMEHTHI

Tema 6. Cutyanusi CO MHOKECTBOM 3JIEKTPOHOB

[IpyHOKI TOXKIECTBEHHOCTH MMKPOYACTUL, JaeTepMuHaHT Ci3Tepa, BapHALMOHHBIE
METOJ, BapuallmoHHBIM MeTonl PuTiia, MmeTon camocoriacoBaHHOro mojsi Xaptpu-Poka (MeTon
Xaptpu, meron Xaptpu-Doka), KIacCHPUKAIMUS aTOMHBIX COCTOSHUH MHOTOXJIEKTPOHHBIX
aTOMOB, 3JICKTPOHHBIE TEPMbI U KOH(UTYpaluu, rudpuau3anus (ruOpuaHbIe aTOMHBIE OpOUTAaNH,
THUIIBI THOPUAU3AINH ), IEPUOIUUECKHM 3aKOH U KBAHTOBAsI MEXaHHKa (ITOCTPOCHUE DIIEKTPOHHBIX
000JI04€K 3IEMEHTOB, NEPUOAUYHOCTD COCTOSTHUMN U IPYTHX CBOMCTB).

Tema 7. Teopus Bo3MyIIEHUIA

CranmonapHas TeopHsl BO3MYIICHUH: cllydyalh OTCYTCTBHUSI BbIpokaeHus, Ciyuai
BoIpokieHus, d¢dext ltapka, a¢dekT 3eemana.

Tema 8. Cocrosinust monekyn u ypaBHenue Llpenunrepa

MonekynspHasi CTPYKTypa, JIEKTPOHHBIE, KojiebaTenbHble U BpallaTelbHble COCTOSHUS
MoJIeKyl, npubmmkenue bopua-Onmenreiivepa, sddext Sua— Temiepa, HOH MOJEKYIbI
BOJIOPOJA C MO3UIUI KBAHTOBOW MEXaHUKH, UHTErpaiibl S 1 H.

Tema 9. Mepapxust METOJJOB KBAHTOBOW XUMUU

Meton abinitio, BuJ aHaIUTHUYECKUX Oa3uUCHBIX (YHKIMHA, Oa3ucHbIE HaOOPHI,
MOJTyIMITUPUIECKUE METOIBI, T-3JIEKTPOHHOE MPUOIMKEHUE, METO]] XIOKKEIIS, 3aps/ibl Ha aTOMax,
MOPSAZIOK CBSI3U, CBOOOJHAs BaJCHTHOCTh, pPacdeT XHMHUYECKUX CHUCTEM B T MPUOIMKEHUU
XIOKKeJIsl, STUJIEH, AJTTUIBHBIA paguKall.

9. Tekymui KOHTPOJIb MO0 THCHUILINHE

TeKYH_[Hﬁ KOHTPOJIb 110 AJUCHUIINIMHEC IIPOBOAMTCA IIYTEM KOHTPOJISI IMOCCHIAEMOCTH,
MMPOBCACHUA KOHTPOJIBHBIX pa60T, BBIIIOJIHEHUS JOMAIHUX 3aJaHUil U (I)I/IKCI/IpyeTC}I B (1)OpMe
KOHTpOJ’ILHOﬁ TOYKHU HC MCHEC OTHOT'O pa3a B CCMECTP.



OueHouHble MaTepualibl TEKYIIEro KOHTpoJisl pa3mernieHbl Ha caiite TI'Y B pasznene
«Hupopmarust 06 oOpazoBatenpHON porpamMmey - https://www.tsu.ru/sveden/education/eduop/.

10. HOpﬂ)IOK NMPOBECACHUA U KPUTEPUH OLICHUBAHUS l'lpOMe)KyTO‘lHOﬁ arrecranmuu

DK3aMEeH B YETBEPTOM CEMECTpe IPOBOAUTCS B NHCbMEHHOW (opme mo Ouieram.
DK3aMeHaIMOHHBIM OMJIET COCTOUT U3 ABYX BOIpocoB. IIpogomkurenbHOCTh 3k3amMeHa 1,5 yaca.

OIICHO‘-IHI)IG MaTCpuajibl IJIA IPOBCACHUSA HpOMe)I(YTOHHOﬁ arreCTal pasMCUICHbI Ha
caiite TI'Y B pasmene «Mupopmanus 00  oOpa3zoBaTelbHOM  mporpamme» -
https://www.tsu.ru/sveden/education/eduop/.

11. YueOHO-MeTOAUYECKOE O0ecIeueHne

a) DJEKTPOHHBINA YYEOHBIN KypC MO IUCUHUIINHE B AJIEKTPOHHOU 00pa30BaTEIHLHOM cpefie
iDO - https://Ims.tsu.ru/enrol/index.php?id=31202

0) OLileHOUHbIE MaTepHalibl TEKYIIEro KOHTPOJIS M MPOMEXKYTOUHOH aTTecTalud o
TUCLUILIIHE.

B) [1nan nmpakTH4eCcKUX 3aHATUH MO JUCLUILUINHE.

12. Mlepeuens yueOHOIt TUTEPATYpPHI U pecypcoB cetu MHTepHeT

a) OCHOBHas JIUTEepaTypa:

— Crenanos H. ®.KBanToBas MexaHuka U kBaHToBast xuMmusl. B 2 u. Yactp 1: yueOHUK U
MPAaKTUKYM JIIs akajieMudeckoro OakamaBpuara / H. @.CrenanoB. — 2-e u3., uchp. u 10m. — M.:
W3n-Bo HOpaiit, 2016. — 233 c.

— CrenanoB H. ®.KBanToBast MexaHuka 1 kBaHToBast XuMus. B 2 4. Yactp 2 : yyeOHUK U
MPaKTUKYM JJIs1 akajieMuueckoro 6akanaBpuara / H. @.CremanoB. — 2-e u3a., ucnp. u jgom. — M. :
N3 n-Bo FOpaiit, 2016. — 283 c.

—EdpemoBlO.C. KBantoBas mexanuka : yaeOHoe mocoodue ais By3oB / EdbpemorlO.C.2-¢
u3., ucnp. u gom.— M. : U3n-Bo FOpaiit, 2018. — 458 c. - YauBepcuteTs Poccun.

—HrnatoBC. K. KanToBas xumus. Y. 1. KBanToBas Mmexanuka u ctpoeHue atoma : Kypc
JIEKIMH 7151 CTYIEHTOB 2 Kypca JHEBHOTO oTneeHus XxuMmuaeckoro gakynpTeTa / C. K. UrHaTos.
— Hwxuuit Hoeropoa : M3n-Bo Huxkeropojckoro rocyaapcTBeHHOro ynupepcurera uMm. H. U.
JlobaueBckoro, 2013. — 115 c¢.  URL: http://www.unn.ru/chem/ignatov/lgnatovSK-
KvantovayaKhimiya-1.pdf

—EpmakoB A. M.KBanToBass MmexaHuka U kBaHToBas xuMus. B 2 4. Yactp 1 : yuyeOHHK U
MPaKTUKYM I akajgemMudeckoro OakanaBpuara / A. U.Epmakos. — M. : U3n-Bo FOpaiit, 2018. —
183 c.

—EpmakoB A. M. KBanToBas MmexaHuka u kBaHToBasi xumus. B 2 u. Yactp 2 : yueOHUK U
MIPaKTUKYM JJIsl akagemMudeckoro Oakanaspuara / A. MI.Epmakos. — M. : U3a-Bo Opaiit, 2018. —
402 c.

—bnoxunnes JI.M.OcHOBBI KBaHTOBON MeXaHHKHU. YueOHOoe mocodue. / J[.M.brnoxunmnes—
W3n. Hayka. U3n. lectoe. 1983. — 664 c.

—VYurep @. I'. KBantoBasg MexaHuka M KBAaHTOBAas XWMHsI, WU BBEJCHHE B CIMHOBYIO
xumuto: Kype nexnuit / @. I'. Yarep. — Tomck, TT'Y: TMJI-IIpecc, 2010. — 312 c.

0) MOMOJHUTENbHAS JINTepaTypa:

— CTpoeHune aToMHbIX yacTull. Bogopogonono6usie atoMsl : [ydebHoe nmocobue] / A. .
Bopuiesckuii. - M. : N3n-Bo MI'Y, 2010. — 86 c.URL
http://www.chem.msu.su/rus/teaching/borschevskii/1part.pdf

— bapanosckuii B. 1. KBanTOBast MexaHMKa U KBaHTOBast XUMHMS : yue0.mocodue Juist CTy.
BhIciI. yueb. 3aBeaenuit / B. U. bapanosckuii. — M. : M3natensckuii neHTp «Akagemus», 2008. —
384 c.— bnato B.A., IlleBuenko A.Il., Ilepecbinkuna E.B. Ilomysmnupuuecknue pacd€THble



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

METOIbI KBAaHTOBOM XUMuH: YdeOHoe nmocobue. M3a. 2-e. — Camapa: U3n-Bo "YuuBepc-rpynm”,
2005. — 32 c. URL: http://window.edu.ru/resource/556/63556

— Kongpamnna B.JO. KBanToBasi MexaHuMKa M KBAaHTOBas XUMHUS. DKCIIEPUMEHTAIbHBIC
OCHOBBI KBAHTOBOI MEXaHUKHU: Y4eOHO-MeTomdIeckoe mocooue. - Boponex: M3a-so BI'Y, 2005.
— 51 c. URL:http://window.edu.ru/resource/952/26952

13. llepeyens UHGOPMAIMOHHBIX TEXHOJIOT I

a) JIMIICH3MOHHOE U CBOOOJIHO PACTIPOCTPAHIEMOE MMPOTPAMMHOE 00€CTICUeCHUE:

— Microsoft Office Standart 2013 Russian: naket nporpamm. Brirouaet npunoxenus: 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);

— yOIMYHO NOCTyMmHBIEe 0bauHbie TexHonoruu (Google Docs, AAnaexc auck u T.11.).

0) UH(POPMAIIMOHHBIE CIIPABOYHBIE CUCTEMBI:

— DJIEeKTPOHHBIN KaTajor Hayunoit O6ubnIMoTeKn Ty —
http://chamo.lib.tsu.ru/search/query?locale=ru&theme=system
— DeKTpoHHas o6ubnunoreka (peno3uTopuii) Ty —

http://vital.lib.tsu.ru/vital/access/manager/Index
— OBC Jlans — http://e.lanbook.com/
— OBC Koncynbsrant crynenra — http://www.studentlibrary.ru/
— O6pasoBarenbHas miatgopma FOpaiit — https://urait.ru/
— OBC ZNANIUM.com — https://znanium.com/
— OBC IPRbooks — http://www.iprbookshop.ru/

14. MaTepua/ibHO-TeXHHYECKOe 0O0ecneuyeHue

AyauTopuu JUTsl TPOBECHUS 3aHATHH JICKIIMOHHOTO THIIA.

AymuTopun I TIPOBEACHUS 3aHSATHH CEMHHAPCKOTO THIA, WHIUBHUIYAJTbHBIX |
TPYIIIOBBIX KOHCYJIbTAIIUN, TEKYIIIErO KOHTPOJIS U TPOMEKYTOUYHON aTTeCTAINH.

[Tomemenus 111 CaMOCTOSITEIBHONW PaOOThI, OCHAIIIEHHbIE KOMIBIOTEPHON TEXHUKOW
JOCTYyTIOM K ceTu VHTepHeT, B 3JEeKTPOHHYI0 HH(POPMAIMOHHO-00pa30BaTEIbHYIO Cpely U K
MH(POPMAIIMOHHBIM CIIPABOYHBIM CHCTEMaM.

AymuTopun IS TPOBEICHUS 3aHATHH  JICKIIMOHHOTO M CEMHUHApPCKOTO  THIA
WHJIUBHUAYAIbHBIX M TPYIIOBBIX KOHCYJbTAIlUH, TEKYIIETO KOHTPOJS M IPOMEKYTOUYHOU
aTTECTAIlMU B CMEIEHHOM dopMarte («AKTPY»).

15. Uudopmanusi o pazpadoTunkax

MenbmukoBa Tatbsna BukropoBHa, kaui. ¢u3.-mar. Hayk, kadempa ¢uandeckoid u
KOJUTOMIHOM XuMuu HarmpoHanbHOro HMCCIenoBaTenbCcKoro TOMCKOrO TOCYIapCTBEHHOTO
YHUBEPCUTETA, JTOLICHT.
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