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1. IlepedyeHb MIaAHMPYEMBbIX pPe3yJbTATOB 00y4eHHs MO JUCHHUILIHHE, COOTHECEHHBIX €
YCTAHOBJICHHBIMHU B 00pa30BaTEJIbHOM MPOrpaMMe HHANKATOPAMH 10CTHKEHHUA

KOMIIETEeHITHH

IIo utoram ocBO€HHUS IUCUMILIMHEI O6yanOH_II/II710ﬂ JAOJDKCH JOCTUYb CIICAYIOIINUX PC3YJILTATOB

o0OyueHwus:

Kareropus (rpynmna)
KOMIIeTeHIU i
(npu Hasmmuuun OITK)

®opmupyemas
KOMIIeTeHI U (¢
YKa3aHHMeM Ko/1a)

Kon n nammeHoBaHmne HHAWNKATOpa
JAOCTHKCHHUA KOMIICTCHIIMHU

PesyabTaTel 00y4eHnus mo
AUCHHILIAHE

Oo6menpodeccnonaIbHbIC
HaBBIKA

OIIK-3 Crnocob6en
[IPUMEHSATH PACYETHO-
TEOPETUICCKUE
METOJIbI 111 U3YYCHUS
CBOMCTB BEIIESCTB U
MPOIIECCOB C MX
Y9IaCTHEM, HCTIONB3Ys
COBPEMEHHOE
MPOrPaMMHOE
oOecreyeHre 1 0a3bl
TAHHBIX
MpodeCcCHOHATBHOTO
Ha3HAYCHUS

OIIK-3.1. Ilpumenser
TEOPETUUECKHE U
MOJYSMIHPUIECKIE MOJEIHU ITPU
PELICHHH 33124 XUMHYECKOI
HaIpaBJICHHOCTH

3HATh: OCHOBHBIE IPUEMBI
[paboTsI co
CTIeHAIN3UPOBAHHBIM
POrpaMMHBIM o0ecriedeHHEM
[P IPOBENICHUH
TEOPETHUYECKHUX PacUeTOB U
00paboTKe SKCIepUMEHTANIBHBIX
IMaHHBIX

'YMeTh: IpUMEHSATh
CIIeLHaIN3UPOBAHHOE
[porpaMMHOE 0OecTieueH e Py
[POBEICHUH TEOPETHYCCKIX
[pacueToB u 00paboTKe
PKCIIEPUMEHTAIBHBIX JIAHHBIX

OIIK-3.2. Ucnone3yeT cTaHAAPTHOE
MPOrpaMMHOE OOecTieueHUE MPU
[pELIEHNH 3a/1a4 XUMHUECKOU
HaIpaBJIEHHOCTH

3HATb: OCHOBHBIE ITPUEMBI
[paboThI CO
CrieaJIM3uPOBAHHBIM
POrpaMMHBIM o0ecriedeHHEM
[P POBENICHUH
TEOPETHYECKHUX PacueToOB U
00paboTKe SKCIIepUMEHTATBHBIX
ITaHHBIX

Bnaners: HaBbIKaMH
MPUMECHCHUSA
CrenuanT3uPOBAHHOTO
IPOrpaMMHOTO 00ECTICUCHHUS 1
0a3 TaHHBIX TPHU PEIICHIH
3ana4 mpoheccCrOHANBEHOMN

chepsl nesTenpHOCTH

1. Heab 1 MecTo AMCUMIIMHBI B CTPYKTYpe 00pa3oBaTeibHON NPOrpaMMbl

HucuummuHa « KBaHTOBas XUMUS» OTHOCHTCS K BApUATHBHON YacTh o0s3aTesibHOTo nukiia OIT.
JucuunnnHa uzydaercs Ha 4 kypce B 8 ceMecTpe.

L[eJ'II)IO OCBOCHHS IUCHUIUIUHBI SBJEICTCS MOAOMOTOBUTb CTYAEHTOB K MOHMMaHUIO A3blKa
COBpEMeHHO|7I KBAHTOBOM XMMUUN, @ TAKXE K CaMOCTOSATEsIbHbIM KOMMbOTEPHbLIM
BblHNCNEHNAM 3JIEKTPOHHOIO CTPOEHNA, I'IpOCTpaHCTBeHHOI7I CTPYKTYPbI U (1)|/|3|/IKO-
XUMNYECKNX CBONCTB pPa3JZIN4YHbIX MOJIEKYNAPHBLIX CNCTEM.

Jns ocBOeHUS AWCHUIUIMHBI HEOOXOTUMBI KOMIETCHIIMH, C(HOPMHUPOBAHHBIE B paMKax HW3Y4YEHUS
caeayromux aucuuminH: «®dusuka», «Marematkay, «CTpoeHue BeliecTBay, «YHUCIEHHbIE METOAbI U
nporpammupoBanue», «llepcoHanpHbie KOMMBIOTEPH B Xxumum» «MHPOpMaThka», «OOmas XumMus»,
«AHanuTtndeckas xumus», «OpraHudeckas XuMus», «Dusndeckas XuMus.

2. Copep:xanne padoueil nporpamMmsl (00beM AUCHHUILIMHBI, TUIIBI M BBl Y4eOHBIX 3aHATHH,
yueOHO-MeToAHYecKoe o0ecnedyeHrne CaMOCTOATEeIbHOM padoThl 00y4arOIIMXCs)

Coneprxanue paboueit mporpaMmbl ipeacTaBiieHo B [Ipumoxernn Ne 1.






2. MoHA OLEHOYHBIX CPeICTB MO0 AUCHMILINHE
4.1. IlepeyeHb KOMNeTeHIMI U HHAUKATOPOB A0CTHKEHHUsI KOMIIETEHIIUI ¢ yKa3aHHEM COOTHECEHHbIX ¢ HUMH 3aIJIAHUPOBAHHBIX Pe3yJ1bTATOB
o0yuyeHus o gucuuminHe. Onucanne KpUTepHeB M MIKAJ OLEHUBAHMUS Pe3yJIbTATOB 00y4eHusl M0 JMCIUIIHHE.

Kox n hopmymuposka komnerenimn OITK-3 CriocobeH mpuMeHsTh pac4eTHO-TEOPETUIESCKIE METOBI JIUTsl H3YYEeHHUSI CBOWCTB BEIIECTB M IMPOLIECCOB C
UX YYaCTHEM, HCIOJIb3Ysl COBPEMEHHOE NpOorpaMMHoe obecrieyeHre U 0a3bl JaHHBIX NPO(ecCHOHAIBbHOIO Ha3HAUYEHMSL.

Koa n Pesyabrarhl Kputepuu onieHuBaHus pe3yabTaToB 00yueHUs
HaMMEHOBaHUe o0y4eHHs MO
HHIMKATOpA AUCHUILINHE 2 3
AOCTHKEHUS («HeynoBnerBopuTenbHO | («YIOBIETBOPUTEIHHOY 4 («Xoporio») 5 («O1anuHO»)
KOMIIETeHIUH ») )
OIIK-3.1. 3HaTh: OCHOBHBIE 3HaeT OT/CNIbHBIE MPUEMBI | 3HAET OCHOBHBIE 3HaeT OCHOBHBIE 3HaeT OCHOBHBIE
[Tpumenser IPUEMBI pabOTHI CO paboTsl ¢ Hanbomnee IPUEMBI pabOTHI C MIPUEMBI pabOTHI € pueMbl paboThI CO
TEOPETUYECKUE U | CIIELUAIU3UPOBAHHBI | MOMYJISAPHBIMU Hauboee Hauboee CHeIHaTU3UPOBAHHBIM
MOYIMITUPUYECKH | M MIPOTPaMMHBIM CHEIUATM3UPOBAHHBIMU | TIOMYJISIPHBIMH MOMYJISIPHBIMU U TIporpaMMamH,
€ Mozenu 1pu | obecrieyeHrueM rnpu IporpaMMaMu, CHCIUAIM3UPOBAHHBIM | CIICIIUATM3UPOBAHHBIM | HCITOJIb3YEMBIMHU B
pelleHnr  3a/ad | MPOBEICHUU UCIIONIb3YEMBIMU B XUMHUU | U MIPOTPaMMaMH, U TIporpaMMamH, XUMHH,
XUMHYECKOMH TEOPETUIECKUX ¥ MaTepUaAIOBEICHUH, HO | UCTIOIB3YeMBIMH B WCTIONIb3YEMbIMH B MaTepHaJOBEACHUHU H
HANPaBICHHOCTH | PacueToB U 3aTpyAHSETCS B UX XUMHHU U XUMHH U CMEKHBIX C HUMH
o0OpaboTke peanuzanuu MaTepUAIOBEACHUN, HO | MaTepUalOBEICHUH 00JIaCTAX 3HAHUS
IKCIIEPUMEHTATBHBIX JOTTYCKaeT OTACTbHBIC
JTAHHBIX HETOYHOCTH TIPH UX
peanu3anun
YMeTh: NpUMEHSTh YMeeT ucrnonb30Barh YMeeT npuMeHsITh YMeeT npuMeHsITh YMeeT ucrnonb30Barh
CIEIUAIM3UPOBAHHOE | OTAEIbHBIC (YHKIIHH crienManbHOe CTeLUaIbHOE CIeUATU3UPOBAHHOE
IpOorpaMMHOE HEKOTOPBIX IPOrpaMMHOE MIPOrpaMMHOE MPOrpaMMHOE
o0ecrieyeHue npu CHEeUaIN3UPOBaHHBIX obecrieueHue npu o0ecrieyeHue npu obecrieyeHue ajst
MIPOBE/ICHUN mporpamm it 00paboTku | 00paboTKe o0paboTke MIPOBEICHUS
TEOPETUIECKUX AKCIEPUMEHTATHHBIX AKCIEPUMEHTATHHBIX IKCIEPUMEHTANTBHBIX | TECOPETHICCKUX
pacyeToB u JTAHHBIX JTaHHBIX U JTaHHBIX U pacueToB U 00paboOTKU
o0OpaboTke UCIIONIb30BATh WCIIONTb30BaTh AKCIEPUMEHTATHHBIX
9KCIEPUMEHTAIbHBIX HEKOTOphIE HEKOTOpBhIE JAHHBIX NPU PEUICHUH




JaHHBIX

CIeIHAIN3UPOBAHHBIE
MaKeThl IPOrPaMM B
OTZIEABHO B3ATOMH
00J1aCTH XUMUH O
PYKOBOJICTBOM
crieryainucra ooiuee
BBICOKOH
KBaJIU(DUKALIUU

CIEeIHATM3UPOBAHHBIC
MAKEThI IPOrPaMM B
OTIIEBHO B3SITOM
00JIaCTH XUMUH

3amaq
npodeccuoHaIbHOM
chepsl 1eaTeTbHOCTH

OIIK-3.2.
Hcnone3yer
CTaHJapTHOE
MIpOrpaMMHOE
obecrieyeHue mpu
pemieHuu  3aaad
XUMHYECKON
HaIPaBJICHHOCTH

3HaTh: OCHOBHBIE
pUeMbl paboThI CO
CTeTIMAT3UPOBAHHBI
M MIPOrpaMMHBIM
o0ecreyeHrneM mpu

3HaeT OTAEIIbHBIE TPUEMBI
paboTsl ¢ HauboIEe
MOITYJISIPHBIMHU
CHelHaTU3UPOBAHHBIMU
porpaMMaMH,

3HaeT OCHOBHEIC
IpUEMBI pabOTHI C
HauoOoee
MOMYJISPHBIMU
CHCIII/IaJ'II/I3I/IpOBaHHI)IM

3HaeT OCHOBHEIC
MIPUEMBI pabOTHI C
HauoOoee
MOMYJISIPHBIMU
CHeHI/IaJ'H/ISI/IpOBaHHBIM

3HaeT OCHOBHBIE
pUeMBbl paboThI CO
CTICTIMATM3UPOBAHHBIM
U IIpOrpaMMaMH,
UCTIONIb3YEMbBIMH B

IPOBEIACHUH UCIIONIb3YEMBIMU B XUMHUU | U MIPOTPaMMaMH, Y TIporpaMMamH, XUMHH,
TeopeTI/I‘-IeCKI/IX " MaTepI/IaJ'IOBe}IeHI/II/I, HO I/ICHOJ'II)?)yeMI)IMI/I B I/ICHOJ'II)SYGMBIMI/I B MaTepI/IaJ'IOBe)IeHI/II/I n
pacyeToB u 3aTpyAHSETCS B UX XUMHH U XUMHUU U CMEXXHBIX C HUMU
o0paboTke peanu3anuu MaTepUAIOBEACHUH, HO | MaTepUATIOBEICHUH 00J1aCTAX 3HAHUS
IKCIIEPUMEHTATBHBIX JOTTYCKaeT OTACTbHBIC
JAaHHBIX HCTOYHOCTHU HpI/I nux

peanu3anun
Bnanerrs: HaBBIKaMu Biazeer crtocoOHOCTBIO Bnaneet Bnaneer Bnaneer
NpUMEHEHUS UCTIOJIb30BaTh CHOCOOHOCTBIO CIOCOOHOCTHIO CIIOCOOHOCTHIO
CIIEIUATTM3UPOBAHHOT | CTICIIHATM3UPOBAHHOE HCII0JIH30BaTh CaMOCTOATENLHO CaMOCTOATENIHHO
0 HpOF paMMHOFO HpOFpaMMHOG CHCI_[I/IaJII/ISI/IpOBaHHBIe HCIIOJIB30BAThH HCIIOJIB30BAaTh
obecneyenus u 6a3 obecrieueHre TOJLKO Mpu | 0a3bl TaHHBIX U CTHIEIUATU3UPOBAHHBIC | CIICIIUATN3UPOBAHHbIE
JAHHBIX HpI/I HGHOCpeI[CTBeHHOM CIICIINAJIBHOC 63.31:1 JAHHBIX U 6331:1 JAaHHBIX nu
pelieHuy 3aaaqd YYaCTHH CTICIIHAITHCTA MIporpaMMHOE CIIeIUaJIbHOE cIienajbHOe
npodeccuoHaIbHON 0oJ1ee BBICOKOM obOecrieueHue s MPOrpaMMHOE MPOrpaMMHOE
chephl 1eITeTbHOCTH | KBaTU(UKAITIH pEIICHUS OTIAETBHBIX oOecrieueHue I oOecrieueHue IUIA

npohecCHOHATBHBIX
3a/1a4 Moy
PYKOBOJICTBOM
crienuajanucra ooiee

peHICHUA OTACIIbHBIX
3amaq
npodeccruoHaIbHON
chephl NeATeTbHOCTH

MOWCKa HEOOXOIMMOMN
Hay4YHO-TEXHUYECKOU
uHpOpMaLuH,
MIPOBENICHUS] PACUYETOB,




BBICOKOM 00paboTKu
KBaTH(pUKALUU HKCIIEPUMEHTAIbHBIX
JAaHHBIX, IIOAIOTOBKH
HAyYHBIX IyOIMKanun
¥ JIOKJIQJIOB




4.2. TunoBbie KOHTPOJIbHDBIC 3aJaHUA UJIX HHBIC MaTepHaJbl, HGOﬁXO}II/IMLIe AJIsA OHCHUBAHUA

P€3yabLTaTOB Oﬁyqul/lﬂ 0 JUCHUIIJIMHE, COOTHECCHHBIX C YCTAHOBJICHHBIMHU B

o0pa3oBaTeIbHON MPOrpaMMe MHANKATOPAMH J0CTHKeHUs KoMneTeHuil. Meroanueckue

MaTepuaJibl, onpeaessiionme NpoueIypbl OLeHUBAHUS Pe3yJIbTATOB 00y4eHHs 10

JUCHUILINHE.
Koa m HanMeHoBaHUEe MHAUKATOPA Pe3ysnbTaThbl 00ydyenus no aucuuiminiHe  |(OneHoYHble cpeIcTBa
JOCTHKEHHs KOMIIeTeHIUH
OIIK-3.1. IlpumeHseT TeOpeTUUECKUE U 3HATh: OCHOBHEIE TIPUEMBI pAOOTHI CO mabopaTtopHbIe
MOTy3MIIMPUYECKNE MOJETH NPH PENICHUH  (CHEHHATM3UPOBAHHBIM IIPOTPaMMHBIM pabOThL,
3a/a4 XUMUUYECKON HalpaBIeHHOCTH oOecrieueHneM NpH MTPOBEJCHUH
KOHTPOJIbHBIC
[TEOPETHUECKHIX pacyeToB  00paboTke
PKCIEPUMEHTANBHBIX TaHHBIX paborsl,
'YMETh: MPUMEHSATH CIELUAIU3UPOBAHHOE TCCTUPOBAHUC,
MporpaMMHOE oOecriedeHne P MPOBEICHUT pe(pepaT, YCTHBIN
TEOPETUYECKUX PaciueToB B 00paboTKe OIPOC THIIOBBIE
PKCTIEPUMEHTAJIBHBIX JTAHHBIX
3aJa4u
OIIK-3.2. Mcnone3yeT cTaHAAPTHOE 3HATh: OCHOBHEIE TIPUEMBI pAOOTHI CO
MpOrpaMMHOE 00ECIIeYeHUE PU PELICHHH  [CHEHUATM3UPOBAHHBIM IIPOrPaMMHBIM
3a/a4 XUMUUYECKON HalpaBIeHHOCTH o0ecrieueHneM IpH MIPOBEJCHUH

TEOPETUYECKUX PacueToB B 00paboTke
PKCIIEPUMEHTAIBHBIX JTAHHBIX

BirageTb: HaBBIKAMU NPHMEHEHHUS
CIIEIIMATM3UPOBAHHOTO IPOrPAMMHOT0
oOecrieueHns ¥ 6a3 JaHHBIX NTPU PEIICHUN
Bamad npodecCHOHANBHON chephl

e TeTbHOCTH

N

3.

4.
S.

6.

7.

8.
9.

Bonpocsl k 3x3amMeny

IIpeameT KBaHTOBOM MEXaHUKHU MOJIEKYJSIPHBIX CUCTEM U KBAHTOBOW XUMUHU.

OcCHOBHBIE Tanbl pa3BUTHS KBAHTOBOM TEOPHUHU.

I'maBHBIE TEHACHIMU B pa3BUTUM KBAHTOBOM XUMHUH KaK OCHOBHOI'O TEOPETHYECKOIO
(dbyHIaMeHTa COBPEMEHHON XUMHUYECKOW HAYKH.

MaremaTruecKkuil anmnapar KBAaHTOBOM MEXaHUKH.

DOpPMHTOBBI OIIEPATOPHI, UX COOCTBEHHBIE (PYHKLIMU U COOCTBEHHbIE 3HAUeHUs. BrIpokaeHue.
MarpudHoe IIpeCcTaBIeHUE ONIEPATOPOB.

PaznoxeHne 1o CcOOCTBEHHBIM (YHKIMAM OSpMUTOBa onepatopa. KoMmMyTalnoHHbIE
COOTHOILICHHUS.

CootHOomeHuss HeomnpeneneHHocTe. PU3NYecKnii CMBICT M MPOCTEHIINE OLEHKH Ha HX
OCHOBE.

OcCHOBHBIE NOCTYJIaThl KBAHTOBOW MEXaHUKH.

KBaHTOBBIE COCTOSIHUS M BOJIHOBBIE (DYHKIIMH; OCHOBHBIE CBOMCTBA BOTHOBBIX (DYHKIIUHL.

10. Oneparopbl GU3HMYECKUX BETMYUH (HAOMIONAEMBIX); CPEIHHUE 3HAUEHUS W JUCTIEPCUH

HaOJIFOIaEMBIX.

11. IIOTHOCTB BEPOSTHOCTH pacupeieICHUs] YaCTUI] B IPOCTPAHCTBE.
12. Oneparopsl KOOpAUHAT, UMITYJIECOB, MOMEHTOB UMITYJIbCA, KHHETUYECKON U MOTEHIIMAIBLHON

sHeprun. Oneparop ['amuibToHa (raMUIBTOHUAH).

13. OBomronus cocrosuuii u ypaHenue llpequnrepa. CranmonapHoe ypasHenue lllpenunrepa.
14. JIuckpeTHbIN 1 HENPEPBIBHBIN CIIEKTPBI. Y PaBHEHHE HENPEPBIBHOCTH.

15. IIpocreiinme npumMepbl IPUMEHEHHNS KBAHTOBON MEXaHUKH.

16. OgHOMEpHBIE 337aUl: CIIEKTP, KaUeCTBEHHbIE 0COOEHHOCTH BOJHOBBIX (DYHKIIUH.

17.3agaun 0 mNPSAMOYrOJIBHOM TOTEHLUHMAIBHOM SIIUKE, TOTEHLIUAIbHOM Oapbepe U

rapMOHHNYECKOM OCHUJIIIATOPE.



18. Teopust momeHTa uMIysbca. OCHOBHBIE CIIEACTBUS KOMMYTAIIMOHHBIX COOTHOIIEHUH IS
KOMITOHEHT MOMEHTAa UMITYJIbCa.

19. IIpaBuiia cinoXxeHUs MOMEHTOB MUMITyJIbca. JKeCTKU poTaTop.

20. 3amaua 06 aTome Bomoposa. Pa3nenenue nepeMeHHbIX.

21. Bonopozno-nonoOHble opOuTany, rpaduueckoe MpeicTaBlIeHNe UX paAuaIbHbIX U YTIIOBBIX
JaCTEH.

22. BeIpOoKJ€HHE OIHOZJIEKTPOHHBIX COCTOSIHMM KaK CIEACTBUE CHUMMETPUU LEHTPAIbHOTO
TOJIAL.

23. TIpubnuxeHHbIe METO/IBI PELICHHUS KBAHTOBO-MEXaHMUECKUX 3a/1ad.

24. Teopuss BO3MYIICHWN [UI CTAllMOHAPHBIX COCTOSIHMM B OTCYTCTBHE M IPU HAIWYUU
BBIPOXKJICHUS.

25. BapranvOHHBIN NPUHIMI KBAHTOBOM MEXAaHWKHU M BapHALIMOHHBIN MeTol. Metoa Purtna.

26. Mosnekyna B IOCTOSIHHBIX JIEKTPUYECKOM M MArHUTHOM TOJISIX.

27. InOIbHBIN 3JIEKTPUYECKUI 1 MATHUTHBIA MOMEHTBI CHUCTEMBI YaCTHII.

28. CHusTHEe BBIPOKIACHMS O] BIUSHUEM ITOCTOSHHOTO 3JIEKTPUYECKOTO MIIM MarHUTHOTO IOJIS
(3¢ dextsr HlTapka u 3eemana.)

29. CriuH hrieMEeHTapHBIX YacTHIL U CBSI3aHHBINA C HUIM MarHUTHBIA MOMEHT. OniepaTopbl CIIMHA U
KOMMYTAaIMOHHBIE cOOTHOIIEHUSI. CIUH-OpOUTaIbHOE B3aUMOJICHCTBHE U €T0 MPOSBICHUS.

30. YpaBuenue Ulpenunrepa 11 aToOMOB U MOJIEKYIL.

31. PaznmeneHue 3JI€KTPOHHOTO | SIIEPHOTO JIBIKCHHUM. AnradaTH4ecKoe MpuomKeHue.

32. DNEKTPOHHOE BOJIHOBOE YpPAaBHEHME. OJEKTPOHHAs IUIOTHOCTh W €€ HU3MEHEHHWs Ipu
IepexoJie OT Pa3JeICHHBIX aTOMOB K MOJIEKYJIE.

33. IlocTpoenre NpUOIMKEHHBIX PELICHUH 3JEKTPOHHOTO BOJHOBOTO ypaBHEHMS HAa OCHOBE
BapHallMOHHOTO MpuHIKINA. OTHOAIEKTPOHHOE MPUOIMKEHHUE.

34. OrpannueHHbIl 1 HeorpaHHMYeHHBIH MeToabl XapTpu-Poka (camMOCOrIacOBAaHHOTO MOJI,
CCII). Jerepmunant CiaTepa.

35. TloHsATHE O 3aKPHITHIX U OTKPHITHIX 000JI0YKaX. YpaBHEHUS, ONPEACISIONUEe OpOUTAIH.

36. OpOuTanbHbIe SHEPTHH U UX CBS3b C MOJIHOM 3NeKTpoHHOM 3Heprueil. Teopema Kynmanca u
(OTO3EKTPOHHBIE CIIEKTPHI.

37. IIpenensl npuMeHUMOCTH MeToaa XapTpu-Poka.

38. DneKTpoHHOE CTPOEHHE aTOMOB. DJIEKTPOHHBIE KOH(PUTYpaIMK U TEPMbI aTOMOB.

39. Cnoxxenre MOMEHTOB J1si aToMOB. [IpaBuna XyHpa.

40. DieKTpOHHOE CTPOEHHE aTOMOB U Nepuoanueckas cucrema 3nemenToB .M. Menaeneesa.

41. [Ipeacrasnenne MoKy IIpHBIX opouTtaneid (MO) B Buae TMHEHHON KOMOWHAIIMN aTOMHBIX
opouraneit (JIKAO).

42. Haubonee pacnpoCTpaHEHHbIE THMNBI 0a3MCOB AaTOMHBIX OpOWTalel: opOuTan
CIIEHTEPOBCKOrO M rayccoBa Tura. MUHHMaJIbHbIE M BaJEHTHO-pACLICTIIICHHbIE Oa3uCHbIE
HaOOpHI.

43. Tlonspuzanumonnsie u nuddysnsie Gpynkuun. Merox CCIT MO JIKAO.

44. DnekTpoHHbIE, KoneOaTenbHble W BpallaTeIbHbIE COCTOSHUS Mojekyil. [loBepxHocTh
noteHuuanpHou sHeprun (I1119).

45. Pone npeacrasnenwii o 1119 B cOBpeMEHHOM CTPYKTYpHON TEOPUU XUMUHU.

46. PapHoBecHas koH(urypauus u koHpopmanuu moiekyn. Crammonapusle Touku [1I19, ux
ananus. [Ipocreitmme npumepsr I1110.

47. JIpyxatoMHas MojeKyia. OnTUMHU3aLUs T€OMETPUUECKUX XapaKTEPUCTUK MOJIEKYJIBI.

48. [111D n xuMHu4ueckas peakuus, KOOpJAUHaTa peaKIUu.

49. KoppennpoBaHHOE JBMKEHUE DIIEKTPOHOB. Y UET SHEPTUHU IEKTPOHHOMN KOPPESILMH.

50. ITousiTue 0 MeToie KOHPUTYPALIMOHHOTO B3aUMOIEUCTBUS.

51. OcHOBHBIE NOHATHS METO/Ia TEOPUH BO3MYIIEHUH, Teopus Memiepa-Ilnecce.

52. CpaBHuTEIbHAS XapaKTEPUCTUKA METOAOB KOH(PUTYPALIMOHHOTO B3aUMOACHCTBUS U TEOPUHN
BO3MYLICHUM.



53. Ilomysmnupuyeckue MeETOAbl KBAHTOBOW XHMMHUHU. MeToapl, HCIOJIB3YIOLIME HYJIEBOE
nuddepeHnaIbHOe epeKpbIBaHuUE.

54. Bo3MOXHOCTH W OTpaHUYEHUs MNPUMEHEHUS IOJIyIMIMPUYECKUX METONOB KBAHTOBOM
XUMHH.

55. Yder cuMmMeTpun sS1€pHON KOHPUTYpaluy Ipy paCCMOTPEHUH IEKTPOHHON 3a1a4H.

56. DnemeHTHI U onepani CUMMETpUH. TodeuHble Irpynnbl CHMMETPHUN.

57. Haubonee pacnpoctpanenHsie nporpaMmusie kommiekesl (AMPAC, MOPAC, GAMESS).

58. IloaroroBka ucxoaHoro (aiina. KiroueBbie c10Ba Kak croco0 yrnpaBieHHUs pacueToM.

59. CocraBnenne Z-marpuubl. basuchble aromel. OnpezaeneHue Ha4yadbHOTO NPUOIMKEHUS
reOMETPUYECKUX MTapaMETPOB MOJIEKYJIBI.

60. Yuer cuMMeTpuu NpH 33aJaHUM HavyajabHOTrO npuOmmxenus. Z-marpuua ctuwist MOPAC u
GAUSSIAN.

61. OcHOBHBIE pe3ynabTaThl KBAHTOBOXMMMUYECKHMX pacdyeToB. Busyanuzanus pes3ynbTaToB
pacuera.

CtpykTypa 53K3aMEHAIIMOHHOTO OwmiieTa. DK3aMEHAIIMOHHBIH OWJIET COCTOMT W3 JIBYX
TEOPETUYECKUX BONPOCOB U M3 OJHOM 3a/aud, BKIIOYEHHBIX B IPOrpaMMy AUCHMILIMHBL. Kaxabri
BONpoc M 3aaaya oneHuBaercs 10-0 Oamnamu. Takum 00pazom, MakCUMalbHBIN Oajul, KOTOPBIH
MOXKHO TIOJIyYUTh Ha dK3aMeHe, coctaBisgeT 30 6amioB. bamiel, momyueHHbIe IpU claue dK3aMeHa,
CYMMUDYIOTCS ¢ OajutaMy, OJTYyYEeHHBIMU B XOJI€ CEMECTPA.

OO0pa3zer PK3aMeHAIMOHHOTO OujIeTa

MUWHOBPHAYKH POCCUHCKOM ®EJIEPAIIUU

®denepalibHOE TOCYIapCTBEHHOE OI0/KETHOE 00pa30BaTeIbHOE YUPEXKIEHUE BBICIIET0 00pa30BaHus
«BAIIKUPCKNM TOCYJIAPCTBEHHBIV YHUBEPCUTET»
Xumuyeckuit (pakyipTeT
Kagenpa puznueckoit Xumun 1 XuMHUECKON IKOJIOTHUH
SKGAMENATTNONHABIT BITET Ne 1
no aucuuruinie Kpanropas xumus
Hanpasnenue 04.05.01 «®yHnaMeHTanbHas U NPUKIATHAS XUMUSDY
Hamnpasnennocts «®usnyeckast XuMush»

1. Hpe,Z[MCT KBAaHTOBOM MEXaHUKU MOJICKYJEIPHBIX CUCTEM U KBAHTOBOH XMMMHU.

2. Paznenenue 3JIEKTPOHHOTO | SIIEPHOTO JBIKCHHN. AnradaTndeckoe MpuOImKeHue.
3. Ompenenute pe3ynbTar AeHCTBUS onieparopa A = d/dx Ha GyHKUUIO [ = sinx

Yr1BepxaeHo Ha 3acenannu kadeapsr 01.06.2018, mpotokon Ne 11

3aBemyromumii kadeapoi Gu3nIecKon XuMuu
u xumuueckoit sxonorun baml'V, npod. A.T'. Mycradun

2019-2020 yu. r. Kadenpa ®X u X3

Kpurtepumn ouenku (B 0anax):

- 25-30 6a.1J10B BBICTABIISICTCS CTYACHTY, €CJIM CTYACHT J1ajl MOJIHbIE, Pa3BEPHYThIC OTBETHI Ha
BCE TEOPETHYECKHME BONPOCHI OuieTa, TMPOJEMOHCTPUPOBAN 3HaHWE (DYHKIIMOHATBHBIX
BO3MOKHOCTEH, TEPMHUHOJIOTHH, OCHOBHBIX JJICMEHTOB, YMEHHUE MTPUMEHSTh TCOPCTHUCCKHUEC 3HAHUS
IpU  BBIIOJIHEHUU TpakTuyeckux 3amaHuil. CrymeHT O0e3 3aTpyJHEHHUN OTBETUJ Ha BCE
JOTIOJTHUTENBbHBIE BOTIPOCHL. [IpakTndeckast 4acTh paOOTHI BHIITOJHEHA TIOJTHOCTHIO 0€3 HETOUHOCTEH
H OLIHOOK;



- 17-24 6a/1510B BBICTaBIIIETCA CTYJCHTY, €CJIM CTYJIEHT PACKpblll B OCHOBHOM TEOPETUUYECKUE
BOMNPOCHI, OJHAKO JOMYIIEHbl HETOYHOCTH B ONpEAENEHUH OCHOBHBIX MOHATHH. Ilpu oTBeTe Ha
JIOTIOJTHUTENbHBIE BOMIPOCHI JOIMYIIEHbl HEOObIINE HETOYHOCTH. [Ipy BBINOIHEHUHU NMPaKTHUYECKON
Y4acTH pabOTHI JOIMYIIIEHBI HECYIIIECTBEHHBIC OIIMOKH;

- 10-16 GanoB BBICTABISETCS CTYAEHTY, €CIM NpPU OTBETE HAa TEOPETHUYECKUE BOIPOCHI
CTY/IEHTOM JIONYIIEHO HECKOJbKO CYIIECTBEHHBIX OMIMOOK B TOJKOBAaHHMM OCHOBHBIX ITOHSTHII.
Jlornka M mMONHOTAa OTBETAa CTPAJAIOT 3aMETHBIMM HM3bSHAMHU. 3aMETHbI MpPOOEeNbl B 3HAHUU
OCHOBHBIX METOJIOB. TeopeTndyeckre BOMPOCH B LEIOM H3JI0KEHbI IOCTATOUYHO, HO C MPOITyCKaMu
Mmarepuaia. VIMEIOTCS NpUHIMIIMAIBHBIE OIIMOKK B JIOTUKE IOCTPOEHHUS OTBETa Ha BOMPOC.
CTyneHT He pemmi 3a7ady Wik MpU pelieHUH JOIMYIIeHbI TpyOble OIIHOKY;

- 1-10 0an0B BBICTABISAETCS CTYAEHTY, €CIM OTBET HAa TEOPETHYECKHE BOIPOCHI
CBUJCTEIbCTBYET O HENMOHWMAaHUU U KpailHe HEMOJHOM 3HAHWH OCHOBHBIX MOHSATHH U METOJOB.
OOHapyXxuBaeTcs OTCYTCTBHUE HABBIKOB NPUMEHEHUS TEOPETHMUYECKUX 3HAHUM IPH BBIMOJIHEHUH
MpakTHYeCKHX 3aaHuil. CTyJIeHT He CMOT OTBETUTbh HU Ha OJJH JIOTIOJHUTEIbHBIN BOMPOC.

IPOT'PAMMA TI'PYIIIOBBIX 3AHSITUM

Paznea 1.0CHOBBI KBAHTOBOM MEXAHUKHA

OcHOBHBIE TIOCTYJIAaThl KBAHTOBON MeXaHUKH. KBaHTOBBIE COCTOSIHUSI M BOJHOBBIC (DYHKITUU;
OCHOBHBIE CBOMCTBa BONHOBBIX (yHKIMA. Omneparopsl (U3MUECKUX BEIUYHH (HAOIIOIaeMBbIX);
CpeIHue 3HAUEHUS U TUCTIEPCUH HaOmomaeMbIX. [ITOTHOCTD BEpOSTHOCTH pacTIpeIeICHHS YaCTHIT B
MIPOCTPAHCTBE.

Martematnueckuil anmapar KBaHTOBOW MEXaHHWKH. DPMHUTOBBI ONEPATOPBI, UX COOCTBEHHBIE
byHKIIMM ¥ COOCTBEHHBbIC 3HAueHUs. BrIpokaeHue. MaTpudHOe MpeNCTaBICHHE OIEPaTOpPOB.
Paznoxenne mo coOCTBEHHBIM (PYHKITUSIM dPMHUTOBA omnieparopa. KoMmmyTaroHHbIE COOTHOIICHHMS.

Omnepatopsl KOOpJAUHAT, UMITYJIHCOB, MOMEHTOB MUMIYJIbCa, KHHETUYECKON U MOTEHIIMAIbHOU
sHeprun. Oneparop ['amuibToHa (raMUIBTOHUAH).

CooTHoleHus: HeonpenaeneHHocTel. PU3NYEeCKUid CMBICT W TPOCTEHIINE OIEHKH Ha HX
OCHOBE.

Opomouusa coctossHui U ypaBHeHue lpeaunrepa. CraunonapHoe ypaBuenue lllpenunrepa.
JIMCKpETHBIN 1 HENPEPBIBHBIN CIIEKTPBI. Y pPABHEHUE HEITPEPBIBHOCTH.

[IpocTeiimue npuMepbl MPUMEHEHUs KBAaHTOBOW MexaHWKu. OJHOMEpHBIE 3aJauu: CHEKTp,
Ka4eCTBEHHbIE OCOOEHHOCTH BOJHOBBIX (YHKIUH. 3amadd O MPSIMOYTOJIBHOM MOTCHIIMATHHOM
AIUKE, TOTCHIIHATEHOM Oapbepe ¥ TapMOHHYECKOM OCITUILISTOPE.

Teopusi MoMeHTa uMIyJbca. OCHOBHBIE CIIEICTBUS KOMMYTAIIMOHHBIX COOTHOIIEHHUM MIJIst
KOMIIOHEHT MOMEHTa uMIlyJibca. [IpaBuia cioxeHuss MOMEHTOB UMITyJbca. JKecTKuil poTaTop.

3amaua o0 arome Bojopona. Pasznmenenue mepemeHHBIX. Boaopono-mogoOHbIE opOuTa,
rpaduyeckoe MpeACcTaBIeHUE UX PaTUAIbHBIX U YITIOBBIX YacTell. BEIpokaeHne 0THOIIEKTPOHHBIX
COCTOSTHUM KakK CJIEICTBUE CUMMETPUHU LEHTPATIBHOTO TOJIA.

[TpubmmxeHHBIE METOIBI PEIICHUSI KBAHTOBO-MEXaHUUYECKUX 3a7a4. Teopus BOSMYIICHUN TS
CTallMOHAPHBIX COCTOSHUM B OTCYTCTBHE W NMPU HAIIMYHUM BBIPOXKICHUS. BapHalmOHHBIN TPUHLIAI
KBAaHTOBOM MEXaHUKHU U BapUALMOHHBIN MeTod. Meroz Putna.

Mornekysia B MOCTOSHHBIX AJIEKTPUUECKOM W MArHUTHOM MOJSAX. JIUMOJBHBIA 3JEKTPUYECKHI
W MAarHUTHBIA MOMEHTBHI CUCTEMBbI YacTull. CHSTHE BBIPOXKACHHS O] BIUSHUEM IMOCTOSIHHOTO
ANIEKTpUUECKOoro uiu MaruutHoro nois (3¢dextsr HlTapka u 3eemana.)

CnuH 37eMEeHTapHbIX YaCTHUIl U CBSA3aHHBIA C HUM MarHUTHbIA MOMEHT. OnepaTopsl CIIMHA U
KOMMYTAIIMOHHBIE COOTHOMICHHS. CITUH-OpOUTATFHOE B3aMMOJICHCTBHE U €T0 TTPOSIBIICHHUS.

KBanToBast cucrtema B TI€PEMEHHOM JJEKTPOMArHUTHOM moje. BpemeHHas Teopus
Bo3MmyImieHui. [lepexoapl mOJ BIMSAHMEM W3JIy4YeHHsT H TpaBuia otoopa. KoaddummeHTs
OWHIITEHHA.

CucteMbl TOXIECTBEHHBIX YacTHIl: (HepMUOHBI U 0030HBI. AHTUCUMMETPUIHOCTH BOJTHOBOUH
(GYHKIMM IS CUCTEMBI DJIEKTPOHOB. [IpencraBnenue BOMHOBOW (DYHKIIMU CHUCTEMBI DJIEKTPOHOB B
BUJIE ONIPEICTUTEIA.



Pasnen 2.0CHOBHBIE ITOJIOKEHUS 1 METO/JIbIl KBAHTOBOM XUMHNH

I. VpaBuenune Illlpeaunrepa st aToMOB M MOJeKyld. Pa3neneHue 3JI€KTpOHHOTO M SIAEPHOTO
NBIDKEHUN. AnnabaTHdeckoe TpHUOIMKEeHHe. OJIEKTPOHHBIC, KojeOaTenbHbIE W BpallaTeIbHBIC
cocTostHMSI MoJieKy1. [IoBepXHOCTh MOTEHIIMAIBHOM PHEPIUU. Posb npencTaBieHuii 0 NOBEPXHOCTH
MIOTEHIIMAIIBHOM JHEPrUM B COBPEMEHHOM CTPYKTYpHOM TeOpHM XHMMHH. PaBHOBecHas
KOH(pUrypauss M KOHpOpPMAlMu MoJeKyl. Manble koneOaHust saep BOIM3M  IOJIOKEHUS
paBHoBecus. Konebanus ¢ GonpmmMu aMIuiuTyiaMmu. Bparenue cuctemsl sifiep Kak 1eJoro.

DJEKTPOHHOE BOJIHOBOE ypaBHEHHUE. DJIEKTPOHHAs IUIOTHOCTh U €€ U3MEHEHHUS NP NIEPEXOAE
OT Pa3JEeJICHHBIX aTOMOB K MOJIEKYJIE.

[TocTpoenue NpUOIMKEHHBIX PELICHUH 3JIEKTPOHHOTO BOJHOBOTO YPaBHEHUS Ha OCHOBE
BapHallMOHHOro mpuHuuna. OpHosnekTpoHHoe mnpubmmkenne. Meron Xaptpu - Doka
(camocornacoBannoro noisi, CCII). YpaBHenus, onpenenstomie opouranu. OpOuTaabHble S3HEPTUH
1 WX CBSI3b C TIOJTHOM 3JieKTpoHHOU 3Heprueil. Teopema Kynmanca u poTOdEKTPOHHBIE CIIEKTPHI.
IIpenensr npuMmenuMocTH MeTona XapTpu-Poxka.

[TonsiTre 0 MeToae KOH(MDUTYPAITMOHHOTO B3aUMOIeHCTBHSI. MeTOT BaJICHTHBIX CXEM.

DNEeKTPOHHOE CTPOCHHE aTOMOB. DJEKTPOHHBIE KOH(UTYpAlMH U TepMbl aToMOB. CioxeHue
MOMEHTOB st atomoB. [lpaBuna XyHjaa. DJEKTPOHHOE CTPOCHUE ATOMOB M MEPUOAMYECKAS
cucteMa snemeHnToB /.M. Menpaeneena.

[IpencraBnenne MonekysipHbIx opoOutaneir (MO) B Buae JMHEHHOW KOMOMHAIIMM aTOMHBIX
opoutaneit (JIKAO). HaubGonee pacnpocTpaHHEHHBIE THINBI 0a3UCOB AaTOMHBIX OpOMTAaNEH:
opOuTanu cieirepoBckoro u rayccora tuna. Merox CCIT MO JIKAO.

[Tpencrasienue o metonax (GyHKIMOHAA FNEKTPOHHON MIIOTHOCTH.

[I.Yyer cummerpuu sifepHOl KOH(Urypanuu OpU PACCMOTPEHHM DJIEKTPOHHOM 3amayi.
OJeMEeHTHl U ollepaluu CUMMeETpuu. TodeuHsle rpynnsl cuMMmeTpud. [IpencraBieHusi TOUEUHBIX
rpyMIl, HENPUBOAUMBIE MPEACTABICHUS U TaOIULIbI XapaKTEPOB.

Cummerpust u cBoiicTBa Mosekyn. Kiaccuduxanus 37IeKTPOHHBIX COCTOSHUN MOJIEKYNT H
KJIaccu(uKanus MOJEKYJSIPHbIX OpOMTaneil mo cummeTpuu. ©- U T-OpOutanu. T-DNEeKTPOHHOE
npubmmkenre. OpOUTaI CHMMETPUU U SKBUBAJIEHTHBIE OpOUTAIIH.

CBsI3bIBAIOILME U PA3PBIXJISIIOIINE OPOUTAIIH.

Jlokanu3oBaHHbIE MOJEKYJSIpHbIE OpOWTaM, HATypalbHbIE CBS3bIBAIOLIME OpOUTAIU U
KJIACCMYECKHE NPEJCTaBICHUS O XUMHuYecKoil cBszu. ['pynmosble opOutanu. [lepeHOocHMOCTH
opbuTtaneit pparMeHToB MOJeKyIl. CBsi3eBble OpOUTAIN U OPOUTANIN HETIOJICIIEHHBIX T1ap.

I'ubpuau3zanus u rubpuHble OpOUTANIN B Oa3uce aTOMHBIX S-, p- U d-opOutaneil.

III. IlomysMmmupuyeckue METOAbl KBAHTOBOM XUMHUU. MeTOnbl, HCIOJIB3YIOIIHUE HYJIEBOE
middepenunanbHoe nepekpbiBanue. Pacmmpennsiii meron Xrokkens. Mertox XIOKkens s T-
AJIEKTPOHHBIX CUCTEM. BO3MOXXHOCTM M OTrpaHMYEHUS] MPUMEHEHUS MOIYIMIHPUUYECKUX METOJOB
KBaHTOBOW XMMUH.

IV. MexmonekyasipHOe B3aUMOJEHCTBUE W €ro OINKWCAHWE B KBAHTOBOW XHMHH.
OpueHTalMOHHAs U MHAYKLUOHHAs cocTaBistolue. JlucnepcuoHHoe B3aumozelicTeue. Ban-nep-
BaanbcoBsl kommiekcsl. BogopoiHas cBs3b.

V. Hexectkue Momnekysbl. DIEKTpOHHO-KoinebaTenbHOe B3aumoneiicteue. Dddextsl SnHa-
Temnepa.

VI. CoBpeMeHHOE MMpOrpaMMHOE obecreueHre KBaHTOBO-XMMHUYECKHX pacueToB. Hambonee
pacnpocTtpanenHble nporpamMmubie komiuiekebl (MOPAC, GAUSSIAN u ap.).

Pasnen 3. IPUKJIAJTHBIE 3AJTAUM KBAHTOBOM XUMUHA

I. JIByxatomuble Mousiekysbl. [Ipocreiimme Monenu onucaHusT Ha OCHOBE METOJIOB
MOJIEKYJISIPHBIX OpOMTAaNIell U BaJ€HTHBIX CXeM. AHaIU3 BOJIHOBBIX (YHKIMH MOJEKYISIPHOTO HOHA
u MouseKyssl Bomgopona. ComocrtasieHue pesyinbratoB pacueroB H2+ m H2. Koppensuuonssie
muarpammbl MO 1 IByXaTOMHBIX MOJEKy/d. PacnpenesneHue 37€KTpOHHOM IJIOTHOCTH B



JIBYXaTOMHBIX MOJIEKyJaX, 0oOpa30oBaHHBIX aToMaMM BTOpOro mnepuoja. ITomspHOCTE XUMHUYECKOH
CBSI3U U €€ XapaKTEPUCTUKU

II. KayecTBEHHBIN aHaIU3 TE€OMETPUYECKOIO CTPOEHUS MaJIbIX MHOTOATOMHBIX MOJIEKYJ Ha
ocHoBe MeTosia MO. /Ilnarpammsl Youiia.

III. KoopauHaiioHHble coeiuHeHus. Teopus KpUCTaNIMYeCKOro Nojs. AHAIN3 pacIleIICHUs]
aToMHbIX d- 1 f-ypoBHel B monsix paznuuHoil cumMerpun. [lapamerpsl pacimenienus. CHIIbHOE U
crnaboe 1osie JMranaoB. AHaJIU3 3JEKTPOHHBIX CIEKTPOB M MarHUTHBIX CBOWCTB KOMILJIEKCOB Ha
OCHOBE TEOPUU KPUCTAJUTMYECKOTO ITOJIA.

Teopus nomns nurannos. MHTEpHIpeTanus TpaHc- U HUCBIUSAHUSA B KOMIUIEKCAX NEPEXOIHBIX U
HenepexoaHbIX MeTaioB. M30100anbHas aHagorusl.

IV. Opranndeckue coenuHeHus. IIpuOmkeHus, HCHoOIb3yeMble NpU pacyeTax U MpU
MHTEPOPETAMN  JJIEKTPOHHOTO CTPOEHHsS OPraHUYECKHX COEIMHEHMI. bBIM30CTh CBOMCTB
COEJMHEHUH B TOMOJOIMYECKHX psax M IMEePEeHOCHMOCTh OpOuTaseill JIOKaJbHBIX (parMeHTOB
MOJIEKYJ. 3apsJbl HAa aroMax W NOpsaku cBs3ed no Mamnnkeny un JIEsauny. Koppensuusa mexny
rapaMeTpaMu TE€OMETPUYECKOrO CTPOCHHMs M Iopsakamu cBsizel. IIpuHuumnel nocrpoeHus
aJIUTUBHBIX CXEM pacyeTa CBOWCTB MOJIEKYJI B PsiAax.

[lepenoc 3apsima mpu 0o0pa3oBaHUM XUMHUYECKUX coeluHeHHH. Kommiekchl ¢ mepeHocoM
3apsza.

ComnpskeHHbIE COEIUHEHUS. APOMAaTUYHOCTh M aHTHapoMaTWyHOCTh. IIpaBmia 4n u 4n+2.
AnbrepHanTHbIe yrineBojoposl. [IpaBuio Jlonre-Xurrunca. Meroa cBOOOAHOTO AJIEKTPOHA IS
aHaJIM3a CBOMCTB U MTOBEICHUS CONPSKEHHBIX COCIUHEHUN.

V. KavecTBeHHas1 TeOpUs PEaKIIMOHHOW CITOCOOHOCTH OpPTaHWYECKUX coeauHeHui. MHaeKch
PEaKIMOHHON CHOCOOHOCTH: MHIEKCHI CBOOOJHOM BaJIEHTHOCTH, 3apsibl Ha aToMax, WHIEKCHI
@yKyH, PHEPruM KAaTUOHHOW, aHWOHHOW M paJMKAIbHON JoKanm3anuu. KoHuenuus XecTKHX M
MSATKUX KUCJIOT ¥ OCHOBAHUH. DJIEKTPOCTATHUECKOE T0JIE, CO3JaBAEMOE MOJIEKYJIOH, U €T0 BIUSHUE
Ha PEeaKIOHHYIO CIIOCOOHOCTD.

KBaHTOBO XMMHYECKOE ONMCAHKE PJIEMEHTAPHOIO aKTa XUMUYeCKUX peakuuil. [lyTe peakiumn
YW KOOpAMHATAa PEAKIHMH Ha MOTEHUMAIbHOW moBepxHOCTH. llepexomHoe cocrosinue. Cummerpust
pEeareHTOB, IEPEXOIHOTO COCTOSHUS U IIPOLYKTOB PEAKIUH.

KauecTBeHHBIN aHamW3 BO3MOXKHBIX MEXaHHW3MOB XHUMHYECKHUX PEaKIMi Ha OCHOBE OOIIen
CTPYKTYpBI NMOTEHIIMAIbHON MoBepxHOCTH. Koppensauonusie npaBuia Byasopaa - Xodmana npu
aHaJIM3e BO3MOXKHBIX MEXaHM3MOB XMMHUYECKUX peakiuil. Teopus rpaHn4HbIX opOuTaneit dykyu.
ITpuauun bamna - OBanca - Ilonsgau. OrpaHnyeHus MOAX010B, UCHONb3YIOMUX IPEACTABIECHUS O
JBHKEHUU 110 MOTEHIINAJIBHON OBEPXHOCTHU. PONIb TYHHETMPOBAHUS B XMMUYECKHUX PEAKLIHAX.

IHJIAH
Yceraoro onpoca nmo Kypcey

1. DOpMuUTOBBI oOmeparopbl B KOHEYHOMEPHBIX MpocTpaHcTBax. COOCTBEHHBIE BEKTOPHI U
COOCTBEHHbIE 3HAUYEHUS HPMUTOBBIX MaTpull 2-r0 u 3-ro mnopsaakoB. OpTOroOHaIBLHOCTH
COOCTBEHHBIX BEKTOpOB. Pa3znoxeHHe NpPOM3BOJIBHOIO BEKTOpa IO COOCTBEHHBIM BEKTOpaM
SPMHTOBA OIEPATOPA.

2. HaxoxeHne cOOCTBEHHBIX 3HaUYCHUH M COOCTBEHHBIX (DYHKLHMH ONEpaTopoB KBAHTOBOU
MEXAHHKH, HAPHUMED OIIEPATOPOB Py, Px” » Px° + X°, ONIEPATOPOB MOMEHTA MMITYJILCA M JID.

3. 3agaun 00 OIHOMEPHBIX U TPEXMEPHBIX MOTCHUHUAIBHBIX SIIMKaX C MPSIMOYTOJIbHBIMH
MOTEHIIMAJIaMH ¥ CTEHKAMH Pa3JInYHOM BBICOTHI. [IpsSMOyTobHBIE IOTEHIIMATBHEIE Oaphephl.

4. 3amaua 00 aTome BopOpoJa. BrigeneHue meHTpa Macc, mepexon K cepuueckoi cucreme
koopauHaT. @opMa aTOMHBIX OpOUTAIEH.

5. ®opmynsl TEOpUHM BO3MYIICHMH Ha TMpUMepe JHMHEHHBIX ONepaTtopoB (MaTpull) B
IBYMEPHOM H TpPEXMEpPHOM mpocTpaHcTBaXx. CpaBHEHHE ¢ BapUAIMOHHBIM IIOIXOIOM TIpH
HCTIOJIb30BaHUH B KauecTBe 0a3uca cOOCTBEHHBIX BEKTOPOB HEBO3MYILIEHHOTO OIlepaTopa.

6. Oddextst HlTapka u 3eemana Juisi IPOCTHIX MOJIETBHBIX CUCTEM.



7. Onepatop I'amMuiIbTOHA 71 aTOMHBIX U MOJIEKYJIIPHBIX CHCTEM (Ha MPOCTHIX NpHUMeEpax:
atom C, monexynsl LiH, BeH2 u nap.). Iloctpoenue snekTpoHHOM BOJHOBOW (YHKIHMU B BHIE
OIIpEAETIUTEIS.

8. Monekynst H2+ u H2. Ilpocreiimme nmoaxoasl K MOCTPOEHUIO BOJHOBBIX (YHKIMHA U
MOTEHLMAJIbHBIX KPUBBIX.

9. VpaBuenus merona Xaptpu - ®oka g npocTelmmx Moaekys, Hanpumep LiH.

10. Toueunsle TpymnIbl cuMMeTpUn. HenmpuBoaumMble peicTaBiIeHUs] Ha IPUMEpE TPy THIa
C2v, C3v u t1.n. XapakTepbl NOpeAcTaBiIeHU. Pa3nokeHne NPUBOAMMOTO MPEICTABICHUS Ha
HenpuBoguMoe. llpsimoe mnpousBenenue mnpenactaBieHuid. I[IpaBuma orbopa Ui 3JIEKTPOHHBIX
Mepexo/ioB. (2 ceMuHapa).

11. Yyer cummeTpuu npu Kiaccuukauuum opourtaneil. 6- u n-OpOutanu. ['mOpunusie u
SKBUBaJIEHTHbIE opOuTanu. KoppensiuoHHble JuarpaMmabl.

12. Meton Xrokkens. IIpocreiimme npumeps! pacueToB. 3aps/ibl Ha aTOMax, NOPSAIKU CBA3EH.
I'pannunsle opbutanu. [IpaBuso Jlonre-Xurrunca. (2 ceMuHapa).

13. KoppensuuoHHbIE AMAarpaMMbl M KOPPEISLMOHHBIE IIpaBWila IPU KaueCTBEHHOM
ONHCAaHUU MEXaHW3MOB XMMMYECKHMX peakiuil (Hampumep, npaBuia Byasopna - Xodmana o
COXpaHEHUHU OpOUTAIBHON CUMMETPUHU WIIM TEOpUs TPaHUYHBIX opouTtaneit Oykyn). (2 ceMuHapa)

14. CrnexTppl W CTpOEHHE KOMIUICKCHBIX coenuHeHui d- u f-sjnemMeHToB B MpuOMMKEHUN
TEOPUN KPUCTAIIIMYECKOT'O IOJIS.

Kputepun u MeToiKa OlleHUBAHUSA Pe3Y.JILTATOB YCTHOI'O ONPoOca:
Onun Bompoc (33 Bompoca).

- 0,5 Oaj1a BBICTABIISIECTCS CTYACHTY, €CJIK OTBCT HpaBHJ’H:HBIfI;
- 0 0aI0B BBICTABISACTCS CTYACHTY, €CJIU OTBCT HeraBI/IJ'IBHLII\/'I.

NJAH
JlabopaTopHBIX 3aHATHI IO KypCy

JlabopatopHoe 3ansiTue 1.

Bocnons3oBaBmiics nporpammoit GAMESS, co3paiite mpocTpaHCTBEHHOE H300pakeHue
MOJIEKY bl MeTHiIxiopuaa. [Iposenure onTuMHu3anuo0 €€ reOMeTPUYECKUX NapaMmeTpoB METOJIOM
AMI1. Bpimumure B TaOnuily 3HA4YeHHWs] €€ JUIMH CBsi3ed, BAJICHTHBIX YIioB. lIpoBemute
ONTUMU3ALIMIO TEOMETPUH  MOJEKYlbl  KBaHToBoxuMuuyeckuM MetogoM  RHF/STO-3G.
[Tomy4yennbie 3HA4YEHHS TaK)KE BBIMHUINATE B TaOnuily. Pe3ynpraTel OoNTHMH3alUid CpaBHUTE C
AKCIEPUMEHTAIbHBIMU JaHHBIMU, HAWIEHHBIMH MPU U3y4yeHUU Juteparypbl (cM. CrpaBOYHHK
XUMUKa, T. 1. 1 ap.).

[Ipoananu3upyiiTe OTAEIbHbIE XAPAKTEPUCTUKH DIEKTPOHHOM CTPYKTYpbl 3alaHHOU
MOJICKYJSIPHOW CHCTEMBI: SHeprurm U coctaB MO, »HEpreTH4yeckyro guarpaMmy, SHEPTHIO
CBSI3BIBAHUS, PHEPTUIO MOHU3aNNHU, Y((EKTUBHBIE 3apsiibl aTOMOB. Pe3ynpTaTel pacuera Tam, Iie
3TO BO3MOXKHO, COITOCTABUTE C HKCIIEPUMEHTATbHBIMU JaHHBIMHA. CHOPMYIMPYNUTE BHIBOIBI.

JlaGopaTopHoe 3ansiTue 2.

Bocnonbs3oBaBmuce nporpammoit GAMESS, co3paiite mpocTpaHCTBEHHOE H300paKeHHE
MOJIEKyJbl 3TaHosa. [lpoBeauTe ONTUMHU3ALMIO €€ T'€OMETPUUYECKHUX [apaMeTpoOB METOJIOM
B3LYP/6-31G(d). Bemmumure B Tabnuily 3Ha4eHUs €€ IJIUH CBsI3el, BaleHTHBIX yrioB. [IpoBenute
peontuMuzanuoo reometpun mMojiekyiabsl MeronoM RHF/6-31G(d). IlonydyenHble 3HaueHHUs] Takke
BBIMULINTE B TaOauily. Pe3ynbTaTtel ONTUMHM3ALUNA CPaBHUTE C HKCIEPUMEHTAJIbHBIMH JIaHHBIMU,
HaWJCHHBIMH NPU U3y4eHUU JuTeparypsl (cM. CpaBOYHUK XUMUKA, T. 1. 1p.).

[IpoananusupyiiTe  OTHENbHBIE XapPAKTEPUCTHUKU  DJIEKTPOHHOM  CTPYKTYpbl — 3aJaHHOMI
MOJIEKYJIIPHOM CUCTEMBbI: 3Hepruu U coctaB MO, 3HEpPreTMUecKyro AuarpaMMmy, SHEPrHUIO
CBSI3bIBAHUS, SHEPTHIO MOHU3ALMH, Y3PPEKTUBHBIEC 3apsabl aTOMOB. Pe3ynbraTel pacueTa Tam, rae
3TO BO3MOYHO, COIIOCTaBbTE C HIKCIEPUMEHTAIbHBIMU JaHHBIMU. CPOpMYIUPYHTE BHIBOIDI.



JlaGopaTopHoe 3ansitue 3.

Bocnonb3oBaBmuce nporpammoit GAMESS, co3paiite mpocTpaHCTBEHHOE H300paKeHHE
MOJIEKyJbl TuMeTHiIoBoro 3¢gupa. IlpoBeaere onTUMH3aAIMIO0 €€ T€OMETPUUYECKUX MapaMeTpoB
metonoM RHF/6-31G(d). BeimuimuTte B TaOuuIly 3HauYeHUs €€ JUIMH CBsI3€i, BaJCHTHBIX YIJIOB.
[IpoBenuTe peonTUMHU3ALMIO TeoOMEeTpuu Mojekyiabl meronoM MP2/6-31G(d). ITlomxydyennsie
3HAUEHMs] TaK)Ke BBIMUIINTE B Tabnuily. Pe3ynbraThl ONTHMM3AaLMN CpaBHUTE C OSKCIEpPH-
MEHTaJIbHBIMU JIaHHBIMH, HalJEHHBIMU NPU U3y4eHUU JuTeparypbl (cM. CripaBOYHMK XHMUKA, T.
1. op.).

[Ipoananu3upyiite OTIOENbHBIE XAPAKTEPUCTUKHU JJIEKTPOHHOM  CTPYKTYpPBl  3aJaHHOM
MOJIEKYJIIDHOM CUCTEMBI: 3HEepruM M coctaB MO, HHEpreTMUYeCKyl Iuarpammy, 3HEPTHIO
CBSI3bIBAHUS, SHEPTUIO MOHU3ALMH, Y3PGEKTUBHBIE 3aps/ibl aTOMOB. Pe3ynbraThl pacuera Tam, rie
3TO BO3MOKHO, COMIOCTaBBTE C IKCIEPUMEHTAIBHBIMU JaHHBIMH. CHopMyIupyiTe BHIBOABI.

JlaGopaTropHoe 3ansiTue 4.

Bocnons3oBaBmmck nporpammoii  GAMESS, co3maiite mpocTpaHCTBEHHOE M300pakeHUE
MOJIEKyJIbl aneToHa. IIpoBeaure oNTUMHU3ALKMIO €€ TEOMETPUUYECKHX I1apaMETPOB METOIOM
RHF/STO-3G. Beimumure B TaOnuily 3HAYeHHs €€ JITMH CBsi3ed, BAJICHTHHIX yTioB. [IpoBenute
peonTUMHU3aLMi0 reoMeTpuu Moinekyibl MetongoM RHF/6-31G(d). ITomydyenHsle 3HaueHHs TaKke
BBINUIINTE B Tabnuiyy. Pe3ynbraThl ONTUMU3ALKUNA CPAaBHUTE C HKCIEPUMEHTAIbHBIMU JaHHBIMH,
HalIeHHBIMU NIPH U3y4eHUH JUTeparypsl (cM. CripaBOYHMK XUMHKa, T. 1. 1p.).

[IpoananusupyiiTe OTHEIBHBIE  XapPAKTEPUCTUKHA  AJIEKTPOHHOM  CTPYKTYpbl  3aJIaHHOM
MOJIEKYJIIDHOM CUCTEMBI: 3Heprun M coctaB MO, 3HEpPreTM4ecKyro AuarpaMMmy, SHEPIHIO
CBSI3bIBAHUS, SHEPTUIO MOHU3ALUH, YPPEeKTUBHBIE 3apsAabl aTOMOB. Pe3ynbTaThl pacuera Ttam, Iie
3TO BO3MOKHO, COIIOCTaBbTE C KCIIEPUMEHTATLHBIMU JaHHBIMH. CHopMyaupyiTe BHIBOABI.

JlaGopaTropHoe 3ansiTue S.

Bocnonb3oBasmucs nmporpamMmmoit GAMESS, co3naiite mpocTpaHCTBEHHOE U300pakeHHe
MOJIEKYJIBI TpUMETHIIaMUHA. [IpoBequTe ONTUMU3ALNIO €€ TEOMETPUUECKUX NTAPaMETPOB METOIOM
B3PW91/6-31G(d). Beimmumure B Tabnuily 3Ha4eHUs €€ MAJUH CBsi3ed, BAJIGHTHBIX YIJIOB.
[TpoBenute peonTuMuzanuio reomeTpun Mojekynsl merogoM RHF/6-31G(d). IlomydenHsble
3HAYeHHs TaKkKe BBIMUIINTE B Tabnuily. Pe3ynbraThl ONTUMH3alMi CpaBHUTE C 3KCIEPH-
MEHTAJIbHBIMHU JTAHHBIMH, HalJICHHBIMHU TPH M3y4eHUH JuTeparypsl (cM. CpaBOUYHHK XUMHKA, T.
1. op.).

[Ipoananu3upyiTe OTHENbHBIE XapaKTEPUCTHKU DSJIEKTPOHHOW CTPYKTypa, 3aJaHHOU
MOJIEKYJIIDHOM CHCTeMBbI: JHepru Hu coctaB MO, »HepreTuyeckyr Jauarpammy, 3SHEPIHIO
CBSI3bIBAHUS, YHEPIUI0 MOHU3AIMH, d(PeKTuBHBIE 3apsAasl aToMOB. Pe3ynbTaTel pacuera Tam, Ije
3TO BO3MOYHO, COIIOCTaBbTE C 3KCIIEPUMEHTAIBHBIMU JaHHBIMU. CHopMyTupyiiTe BHIBOJIBI.

JlaGopaTopHoe 3aHsiTue 6.

Bocnonb3oBaBmuces nporpammoii  GAMESS, co3naiite mpocTpaHCTBEHHOE M300paKeHUE
ruapasuHa. [lpoBeanTe ONTUMH3ANMIO €€ TEOMETPUYECKHX IMapaMmeTpoB Metoaom B3LYP/6-
31G(d). Bemwumure B Tabnuily 3HaueHHWs €€ JUIMH CBs3ed, BaJeHTHBIX YyrioB. [IpoBeaute
peontuMuzanuoo reomerpun Mosekyisl MerogqoM RHF/6-311G(d). [lomyuennblie 3HaueHHs Takxke
BBIMUIINTE B Ta0aMIly. Pe3ynbTaTel ONTUMHM3AIMNA CPaBHHUTE C HKCIIEPUMEHTAJIbHBIMH JIaHHBIMHU,
HaWJCHHBIMU NPU U3y4eHUU JuTeparypsl (cM. CrpaBOYHUK XUMUKA, T. 1. 1p.).

[IpoaHanu3upyiTe OTIEIBHBIE XapPaKTEPUCTUKU DJIEKTPOHHOW CTPYKTYpPbl 3aJaHHOU
MOJIEKYJSIPHOM CHCTEMBI: SHEpruH M coctaB MO, 53HEpPreTMYEecKyr JAuarpammy, SHEPTHUIO
CBSI3bIBAHUS, PHEPTUI0 MOHU3AIMH, d((EKTHUBHBIE 3aps/sl aTOMOB. Pe3ynbpTaThl pacdyera Tam, Iie
3TO BO3MOXHO, COIIOCTaBbTE C IKCIIEPUMEHTAIBHBIMU JaHHBIMU. CHopMynupyiiTe BHIBOJBI.

JlaGopaTopHoe 3aHsitue 7.



Bocnonb3oBaBmuces nporpammoii  GAMESS, co3naiite mpocTpaHCcTBEHHOE M300paKeHUE
MOJIEKYJIbl uxJiopcuiaHa. [IpoBeanre onTUMHU3aLUIO0 €€ Te€OMETPUUECKUX MapaMeTpPOB METOIOM
RHF/6-31G(d). BeimumuTe B Tabnuily 3HaueHHUs €€ JJIUH CBA3EH, BaJIEHTHBIX yrioB. IIpoBenute
PEONTUMU3ALINIO TeOMeTPpHH MOJIeKyibl MeToioM B3LYP/6-31G(d). [lonyueHHble 3HaYeHNS TaKKe
BBIMUIINTE B Ta0aMIly. Pe3ynbTaTel ONTUMHM3AIMNA CPaBHHUTE C HKCIIEPUMEHTAJIbHBIMH JIaHHBIMHU,
HaWJCHHBIMH MPU U3y4eHUU JIuTeparypsl (cM. CpaBOYHUK XUMUKA, T. 1. 1p.).

[Ipoananu3upyiTe  OTAEIBHBIE  XapPAKTEPUCTHUKU  DJJIEKTPOHHOM  CTPYKTYypbl  3aJaHHOMU
MOJIEKYJSIDHOW CHCTEMBI: SHepruu U coctaB MO, SHEpreTmyecKyr auarpaMmy, SHEPIHUIO
CBSI3bIBAHUS, SHEPTHIO MOHU3AIMH, d(PPEKTUBHbIE 3apsbl aTOMOB. Pe3ynbraThl pacdyera Tam, rie
3TO BO3MOYKHO, COTIOCTaBbTE C IKCIIEPUMEHTAIbHBIMU JaHHBIMU. CHopMyupyiiTe BHIBOIBI.

JlaGopaTopHoe 3aHsiTue 8.

Bocnonb3oBaBmiuce nporpammoit  GAMESS, coznaiite mpocTpaHCTBEHHOE HM300paKeHHE
MOJIEKYJIbl THOKCHAA cepbl. [IpoBeauTe oNTUMU3ALIMIO €€ T€OMETPUUYECKUX MapaMeTpOB METOIOM
RHF/6-311G(d). BeimumunTe B TaOnuIly 3HaUCHUS €€ JJIMH CBs3ed, BaJICHTHBIX yrioB. [IpoBenute
peoNnTUMHU3ALINI0 reoMeTprH MoseKyibl MeTooM B3LYP/6-311G(d). [TomyueHnHble 3HaUeHHS TaKxKe
BBIMUIINTE B TaOmuIly. Pe3ynbTaTel ONTHMHU3AIUIl CpPAaBHUTE C SKCHEPUMEHTAIBHBIMU JIaHHBIMU,
HaWJICHHBIMU NPU U3y4eHUU JIUTepatypsl (cM. CpaBOYHUK XUMHKA, T. 1. 1p.).

[Ipoananu3upyiTe OTAEIbHBIE XAPAKTEPUCTHKU DJIEKTPOHHOW CTPYKTYpBl 3aJaHHOU
MOJIEKYJIIPHOM CHCTeMbI: JHepru Hu coctaB MO, »HepreTuyeckyr Jauarpammy, 3SHEPIHIO
CBSI3bIBAHUS, YHEPIUI0 MOHU3AIMH, d(PeKTuBHBIE 3apsAasl aToMOB. Pe3ynbTaThl pacuera Tam, Ife
3TO BO3MOYKHO, COIIOCTaBbTE C HKCIEPUMEHTATbHBIMU JaHHBIMU. CPOpMYIUPYHTE BHIBOIDI.

JlaGopaTopHoe 3ansitue 9.

Bocnonb3oBaBmiuce nporpammoit  GAMESS, coznaiite mpocTpaHCTBEHHOE HM300paKeHHE
MoJiekybl pochuna. [IpoBeanre onTUMHU3AIHIO €€ FeOMeTpUYECKUX napamerpoB metogoM RHF/6-
31G(d). BemummuTte B TaOnuily 3HAUEHUS €€ JUIMH CBsi3el, BalleHTHBIX yrioB. [IpoBemute
peonTuMu3annoo reometTpun Mosekyasl MmetogoM B3LYP/6-31G(d). IlonyueHHble 3HaueHUs TaKxke
BBIMUIINTE B TaOmuIly. Pe3ynbTaTel ONTHMHU3AIUI CpPAaBHUTE C SKCHEPUMEHTAIBHBIMU JIaHHBIMHU,
HaWJICHHBIMU NPU U3y4eHUU JIuTeparypsl (cM. CpaBOYHUK XUMHKA, T. 1. 1p.).

[Ipoananu3upyiTe OTAEIbHBIE XAPAKTEPUCTHKU DJIEKTPOHHOW CTPYKTYpBl 3aJaHHOU
MOJIEKYJSIDHOH CHCTEMBI: dSHeprud U coctaB MO, 53HEpreTH4eckyro auarpammy, SHEPIHIO
CBSI3bIBaHUS, YHEPIUI0 MOHU3AIMH, d(PeKTuBHBIE 3apsAasl aToMOB. Pe3ynbTaTel pacuera Tam, Iie
3TO BO3MOXHO, COIIOCTaBbTE C AKCIEPUMEHTATbHBIMU JaHHBIMU. CPOpMYIUPYHTE BHIBOIDI.

JlaGopaTopHoe 3ansatue 10.

Bocnonb3oBasmuces nporpammoii  GAMESS, co3naiite mpocTpaHCcTBEHHOE M300paKeHUE
MoJiekynsl aubopana. [IpoBenuTe onTUMH3aLMIO €€ T€OMETPUYECKHX MapaMeTpOB METOA0M
RHF/6-31G(d). BeimumunTe B Tabnuily 3HaueHHUs €€ JJIUH CBA3EH, BaJIEHTHBIX yrioB. IIpoBenute
PEONTUMU3ALINIO TeOMeTpHUH MOsIeKyibl MeTooM B3LYP/6-31G(d). IlonyueHHble 3HaYeHNS TaKKe
BBIMUIINTE B Ta0aMIly. Pe3ynbTaTel ONTUMH3AIMKA CPaBHHUTE C HKCIIEPHUMEHTAJIbHBIMH JIaHHBIMHU,
HaWJCHHBIMH MPU U3y4eHUU JuTeparypsl (cM. CpaBOYHUK XUMUKA, T. 1. 1p.).

[IpoananusupyiTe OTHEIBHBIE  XapPAKTEPUCTUKU  IEKTPOHHOM  CTPYKTYpbl  3aJlaHHOMN
MOJIEKYJISIPHOM CHUCTEMBI: 3HEpru U coctaB MO, »HEpPreTM4ecKyro auarpamMmy, SHEPIrHUio
CBSI3bIBAHUS, SHEPTHIO HOHU3AIMH, Y3PPEKTUBHBIE 3apsabl aTOMOB. Pe3ynbraThl pacuera TaM, Tie
3TO BO3MOKHO, COIIOCTaBbTE C IKCIEPUMEHTAIbHBIMU JaHHBIMU. CHopMynupyiTe BEIBOABI.

JlaGopaTopHoe 3ansitue 11.

Bocnons3oBasmuch nporpammoit  GAMESS, co3paiite npocTpaHCTBEHHOE M300pakeHUE
MOJIEKYJIbl TepoKcHaa Bojopoaa. llpoBeante ONTUMHU3ALMIO €€ T'€OMETPUUYECKUX MapaMeTpoB
metogoM B3LYP/6-311G(d,p). Beimummre B Tabnuily 3Ha4YeHUs €€ JJIUH CBS3CH, BaJCHTHBIX



yrioB. [IpoBenure peonTHMM3ALMIO TEOMETPUM MOJIeKylsl Metogom MP2/6-311+G(d,p).
[TomryueHHble 3HAUEHUS] TaKXKe BBIMUIIUTE B TaOmuiyy. Pe3ynpTaThl onTuMuzalnuii CpaBHUTE C
OKCIEPUMEHTAIbHBIMU JAHHBIMU, HAWJIEHHBIMU TP HM3ydeHUHM JUTeparypsl (cM. CrpaBOYHHK
XUMHUKa, T. 1. 1p.).

[IpoananusupyiTe OTHEIBHBIE  XapPAKTEPUCTUKU  IEKTPOHHOM  CTPYKTYpbl  3aJaHHOM
MOJIEKYJISIPHOM CHUCTEMBI: 3HEpru U coctaB MO, »HEpPreTM4ecKyro auarpaMmmy, SHEPrHUio
CBSI3bIBAHUS, SHEPTHIO HOHU3AIMH, Y3PPEKTUBHBIEC 3apsabl aTOMOB. Pe3ynbraThl pacuera TaM, Tie
3TO BO3MOKHO, COIIOCTaBbTE C KCIEPUMEHTAIbHBIMU JaHHBIMU. CHopMynupyiTe BEIBOABI.

I[TIEPEYEHb MOJIEKVJIIPHBIX CHUCTEM, 3AJIOXKEHHBIX B KOHTPOJIbHBIE
3AJJAHUA:

Bapuantr | Monekyna [Ipumeyanue

1 CH;(Cl OKCIIEpUMEHTAIIbHBIE
2 C,HsOH JAHHBIE 110 BCEM

3 CH;0OCH; MOJIEKYJIaM CM.:

4 CH;COCH; CripaBOYHUK XMMHKA, T.
5 (CH:):;N 1 M.-JI.: Xumus, 1964
6 N,H,4

7 SiH,Cl,

8 SO,

9 PH;

10 B,Hs

11 H,0,

Kputepumn onenku 1adopaTtopHbix padot

2,5 Oamna: 3amaHue 1o paboTe BBINOJIHEHO B MOJHOM oObeMme. CTyIeHT TOYHO OTBETHJI Ha
KOHTPOJIBHBIE BOIPOCHI, CBOOOJAHO OPUEHTHPYETCS B TPEUIOKEHHOM PEIICHHH, MOXET ero
MO(pHUIIMPOBATH MTPU U3MEHEHUN yCIOBHSA 3a1aui. OTYET BBIOJHEH aKKYpPaTHO U B COOTBETCTBUH
C MIPEABSIBISEMBIMH TPEOOBAHUSIMH.

2 Oamia: 3ajaHue 1o paboTe BBIIIOJHEHO B MOJHOM 0O0beMe. CTyAEHT OTBETHJI Ha TEOPETUUYECKUE
BOIIPOCHI, UCIIBITBIBasi HeOompmme 3arpyaHeHus. KauectBo odopmieHus ordera Kk pabore He
MOJTHOCTBHIO COOTBETCTBYET TPEOOBAHHSIM.

1,5 6amna (ymosnerBoputenbHO): CTyIeHT NMpPaBWIBHO BBHIMOMHWI 3ajaHue K padore. CocraBui
OTYET B YCTAHOBIICHHOH (popMme, MpeaCcTaBHUi pemieHus OOIBIIMHCTBA 3a1aHUH, TPEayCMOTPEHHBIX
B pabote. CTyIeHT HE MOXKET MTOJTHOCTHIO OOBSICHUTH MOY4YEeHHBIE PE3YIIbTATHL.

1 6amn: CryneHT HenmpaBWIBHO BITOHUI OT 70% 1m0 50% 3amxanuii paboThl U HE MOXKET OOBSICHUTH
MOJTyYeHHBIE Pe3ysIbTaT.

0,5 6amna: CTyIeHT HeMPaBWIIbHO BHITIOTHII CBEINIe 70% 3amaHuii paboThl U HE MOKET OOBSICHUTH
MOJTyYeHHBIE Pe3ysIbTaT.

0 GamoB CTyeHT HE BBINOJHWI BCE 3aJaHHsl pabOTHl M HE MOXKET OOBSICHUTH TOJTYyYECHHBIC
pe3yabTar

Tembl pedeparon

1. MecTo KBaHTOBOM XMMHH CPEIU APYTUX HAYK
2. ONEeKTpOANHAMUYECKasl KapTHHA MUPA
3. KBanTOBO-IIOJIEBAs KAPTHHA MHpa



4 «YnpTpaduosneroBas karactpoda

S. Hcropus pa3BUTHS KBaHTOBOM XUMUU

6. OmneiT Pezepdhopna. SAnepuas Mmomens atoma

7 KBanrtoBeie noctynatsl bopa

8 BonHoBeIe cBoiicTBa MuKpouyacTull. I'unoresa ae bpous.

9. JanpHeiiee pa3BUTHE KBAHTOBOM MEXaHUKHU.

10.  Marpuunas mexanuka. Pabotsl 'eif3enbepra.

11. OCHOBHBIE KBAHTOBO-MEXaHUYECKUE TPUHITUIIBI

12. BomHbl 1 BEpOSTHOCTH.

13.  OCHOBHBIE MONOKEHUSI COBPEMEHHOM KBAaHTOBOM MEXAHUKH.
14.  Ilpunuun HeomnpenenéHHoctu I elizenOepra

15. VYpasuenue lllpenunrepa

16.  IlpuxiagHOM XapakTep KBAaHTOBOM XMMHUHU

17. bynyiee kBaHTOBOM XUMHH

18. buorpadus. ne bpotins, bopa, llIpenunrepa, ['eitzendepra

- Kputrepuu ouenknu (B 06as1ax) pedeparos:

Hanucanue pedepara cieayer HadaTh C U3JI0KEHHsI IUIaHA TEMbI, KOTOPbIM KaK MUHUMYM
BKJIIOUaeT 3 myHKTa. [11aH gomKeH ObITh IOTHYHO U3JI0KEH U JIOJKEH BKJIIOYaTh B ce0s BBEACHUE U
3aKJIFOUCHHE.

Pedepar 3aBepiraercsi CiucKOM MCIIOIb30BAHHON JIUTEPATYPHI.

3agaun CTYAICHTA [IPU HAMCAHUM pedepaTa 3aKII04atoTCs B CIEIYIOLIEM:

l. JIOTUYHO U IO CYIIECTBY U3JIOXKUTH BOIIPOCHI IIAHA;

2. YeTKO C(OPMHUPOBATh MBICIH, IOCJIEAOBATEIHPHO M SICHO H3JIOKUTh MaTepHa,
HpaBI/IJIBHO HCIIOJIB30BAThH TepMI/IHBI U IIOHATHUA,

3. MOKa3aTh YMEHUE MIPUMEHATh TEOPETUUECKUE 3HAHUS Ha MPAKTHKE,

4. MOKa3aTh 3HAaHUE MaTepuala, pPeKOMEHIOBAHHOTO 10 TEME;

5. HUCIIOJIB30BaTh JUIS DKOHOMHUYECKOTO0 OOOCHOBAHUS HEOOXOOUMBIA CTATHUCTUYECKUM
Matepuall.

Pedepart onieHnBaeTcs mpenonaBaresieM Kageapsl Mo CIeIyOIIM KPUTEPHUSIM.

O0beM pedepata momxeH ObITh HEe MeHee 12-18 cTp. MAIIMHONMMCHOTO TEKCTa (aHAJIOT —
KoMMbIOTEepHBIA TeKcT Time New Roman, pazmep mpudra 14 yepes nmonropa uHTEpBasa),
BKITIOYAsl TUTYJHHBIN JIUCT.

[Tpu omeHke ypoBHS BBINIOJHEHUS pedepara, B COOTBETCTBHM C MOCTABICHHBIMU LIEISAMU IS
JAHHOTO BHJA Y4€OHOH AEATENbHOCTH, MOTYT KOHTPOJIMPOBATLCS CIECAYIOIINE YMEHUs, HaBbIKU U
KOMIETEHIHH:

- yMeHue paboTaTb ¢ OOBEKTAMU HW3Yy4YEHMs, KPUTHMUECKUMH MCTOYHMKAMH, CIIPAaBOYHOM H
SHUUKIIONEAUYECKON JTUTEPATYPOH;

- YMEHHUE coOUpaTh U CUCTEMATU3UPOBATh IPAKTUYECKUI MaTepHal;

- YMEHHUE CAMOCTOSITEIHHO OCMBICIISITH MTPOOJIEMY Ha OCHOBE CYIIECTBYIOIINX METOIMK;

- YMEHHE JIOTUYHO U TPAMOTHO M3J1araTh COOCTBEHHbIE YMO3AKIIIOUEHHSI U BBIBOJIBL;

- yMeHHue co0monaTh GopMy HayqHOTO UCCIICIOBAHMS,

- YMEHHUE T0JIb30BaThCs MI00ATBHBIMUA HHPOPMALIMOHHBIMU PECYPCAMH;

- BJIaJICHHE COBPEMEHHBIMH CPEJICTBAMH TEICKOMMYHHKALIUH;

- CHOCOOHOCTH U TOTOBHOCTH K MCIIOJIb30BAHUIO OCHOBHBIX MTPUKJIIAJHBIX IPOTPAMMHBIX CPEJICTB;

- CIOCOOHOCTH CO3/1aTh COAEPIKATENBHYIO MTPE3CHTALMIO BHIITOJTHEHHOW PaOOTHI.

Kpurepun ouenku pedeparos (B 6as11ax)
- 0 GamIoB BBICTABISIETCA CTYAEHTY, €CIIM CTYIEHT HE HUMEeT IpeAcTaBieHus o0 o0cyxknaeMoM
BOIIPOCE;



- 1 Oamn BBICTaBISETCS CTYAEHTY, €CIM CTYACHT HMeeT (parMeHTapHble MNpPEeACTaBIECHUS 00
o0cyX/1aeMoM Bompoce (CTyIEHT JAEMOHCTpUPYET HE3HaHHE TEOPETHYECKHX OCHOB INpEeAMETa, He
yMeeT JeiarTh AapryMEHTHPOBAaHHBIE BBIBOJBI W MPUBOIUTH MNPUMEPHI, IOYTH HE BIAAEET
MOHOJIOTHYECKOM peublo, HE BJaJeeT TEPMUHOJIOTHEH, MPOSIBISAET OTCYTCTBHE JIOTUYHOCTU U
MIOCIIEIOBATEIbHOCTBIO U3JIOKEHHs, JIeJaeT OMIMOKM, KOTOpbleé HE MOXKET HCHPAaBUTh Jake IpH
KOpPPEKIMH MpernoaBareieM, OTKa3blBaeTCs OTBEUaTh Ha 3aHATUN);;

- 2 Oama BBICTABISIETCS CTYACHTY, €CIM CTYICHT HMEET HEeIOJIHbIC TMPEICTaBICHUS 00
00CyXJJaeMOM BOIpoce (CTYAEHT AEMOHCTPHPYET HE3HAHUE TEOPETUUYECKUX OCHOB IpenMeTa, He
yMeeT JeaTh apryMEeHTHPOBAaHHBIC BEIBOJBI M IPUBOIUTE NMPUMEPHI, TOKA3bIBAET caaboe BiIaJeHNE
MOHOJIOTHYECKOH pEUbl0, HE BIAJEeT TEPMUHOJOTHEH, MPOSABISET OTCYTCTBHUE JIOTHYHOCTU U
MOCIIEIOBATEIFHOCTBIO W3JIOKEHHUSI, JIeJaeT ONIMOKH, KOTOPBIE HE MOXKET HCIPaBUTh JaXe TPH
KOPPEKLUH MPeroiaBaTeeM, OTKAa3bIBAETCS OTBEYaTh Ha 3aHATHH);

- 3 Gayta BBICTABIISIETCS CTYZICHTY, €CIIM CTYJICHT UMEET HE B JIOCTATOYHON Mepe c(hOpMUpOBAHHBIC
U COJepKalllhe CYyIIeCTBEHHble MpoOesbl MpejacTaBieHuss o0 o0cyxkaaeMoM Bompoce (CTyIEeHT
JIEMOHCTPHUPYET HETITyOOKHE TEOPETHUECKHEe 3HAHMS, MPOSBISIET c1abo chopMupoBaHHBIC HABBIKH
aHanmu3a SBJICHUHA U TNPOLECCOB, HEJOCTATOUHOE yYMEHHE JeNaTh apryMEHTHPOBAaHHBIC BBHIBOJBI M
MIPUBOJIUTH TIPUMEPHI, TIOKA3hIBACT HE JOCTATOYHO CBOOOTHOE BIIaJICHHE MOHOJIOTHYECKOW PEeublo,
TEPMHUHOJIOTHUEH, JTOTHYHOCTHIO M MOCIEI0BATEIbHOCTBIO M3JIOKEHMS, JENIaeT OLIMOKH, KOTOpbIE
MOYET UCTIPABUTh TOJIBKO IMPH KOPPEKIIUHU TPETIOAaBaATEIIEM);

- 4 Oamna BBICTABISIETCS CTYIACHTY, €CIM CTYIEHT MMeeT C(hOpPMHPOBAHHBIE, HO COJEpIKallue
OTAeNbHbIe MpoOenbl NpeAcTaBieHuss 00 o00cykaaeMoM Bompoce (CTYIEHT JEeMOHCTPUPYET
MIPOYHBIE TEOPETUUECKHUE 3HAHUS, BIIaJIeeT TEPMUHOJIOTHEH, JIeNaeT apryMEHTUPOBaHHbIE BHIBOIBI U
00001IeH s, TTPUBOIUT MPUMEPHI, TTOKA3bIBa€T CBOOOAHOE BJIAJICHHE MOHOJOTHUYECKON pevbio, HO
IIPU 3TOM JIeJlaeT HECYIIECTBEHHbIE OMIMOKM, KOTOPbIE OBICTPO HMCIIPABISET CAMOCTOSTEIBHO WIH
NIPY HE3HAYUTEIBHOIN KOPPEKIIMU TPENOaBaTeIeM);

- 5 0ayuIOB BBICTABISIETCS] CTY/ACHTY, €CJIM CTYJCHT HMeeT CQOPMHUPOBAHHBIE CHCTEMAaTHUECKUE
npecTaBiIeHuss 00 00CyKaaeMoM BOIpOce (CTYAEHT JEeMOHCTPUPYET CUCTEMHbIE TEOPETHYECKHE
3HAHUS, BIIAJICET TEPMHUHOJIOTHEH, JeNaeT apryMEeHTHPOBAHHBIC BBIBOABI M OOOOIICHHS, TTPUBOIUT
IIPUMEPBI, TOKAa3bIBA€T CBOOOJHOE BIIAJCHHE MOHOJOTHYECKOW peuybl0 M CIIOCOOHOCTH OBICTPO
pearupoBarh Ha yTOUHSIOIINE BOIIPOCHI).

TecTtupoBanue

1) Kakoe mpubmmkenue wucmnonb3yercss Ans pemieHus ypaBHeHus Llpenunrepa ams
MHOT03JIEKTPOHHBIX aTOMOB?

A) bopna-Onnenreiimepa;

b) HezaBucuMBIX yacTuil;

B) monekynspHbIx opOuTaneii;

I') BanieHTHas anmpoKCHUMAIIHSL.

2) Kakoe mnpubmmkeHue wucmonas3yeTcss s perieHust ypaBHeHus [lpegwnarepa st
MHOT'03JIEKTPOHHBIX aTOMOB?

A) pelsITUBUCTCKYIO U HEPENIATUBUCTCKYIO;

b) penunrepa u ne bpoiins;

B) BOTHOBYIO 1 KOPITYCKYJISIPHYO;

I') aToMHY10 U MOJIEKYIISIPHYIO;

J1) TBEpOTO TENa U KUAKOCTEH.

3) B xBanTOBOM MeXaHUKE BBIICIIIOT IBE OCHOBHBIC HIICH:

A) BOTHOBOUM TIPUPOJIBI CBETA M KOPITYCKYJSIPHOM MPUPOIBI BEIIECTBA;

b) kopmyckynsspHO-BOHOBOTO Tyaii3Ma U JUCKPETHOCTh M3MEHEHUS (PU3NUECKUX BEIMYNH;
B) BonHOBOM MpUpO/IbI BELIECTBA U KOPITYCKYJISIPHON TPUPO/IBI CBETA;



I') HenIpepBhIBHOCTH U IUCKPETHOCTH U3MEHEHUS (PU3NUECKUX BEJTMUNH;
J1) nenenust MUKpo4yacTULl Ha GepMUOHBI U O030HBI U HEYCTPAHUMOCTD BIIUSHUS U3MEPUTEIHLHOTO
npubopa Ha COCTOSHUE UCCIIEAYeMOTo 00BEKTa.

4) JloToH1eanbHass 2HEPTUS aToMa K AJIEKTPOHY MOXKHO MPHOMIKEHHO OXapaKTepHU30BaTh
SHEpruen

A) Hwxneli BakanTHo# atomHoii oputanu (HBAO);

b) Bepxwneii BakanTHOM atoMHOM oputanu (BBAO);

B) Hwxwneii 3anstoii atomuo#t oputanu (H3AO);

I') Bepxnetii 3ansToii atomuoi oputanu (B3A0).

5) Beibepure Beproe yrBepxkaeHue. Ecnu {Ei} — Habop cOOCTBEHHBIX 3HaUE€HWW TaMIJIBTOHHAHA
H B ypaBuenun H¥i = EiY¥1i, 10 ...

A) -3HEprusi CUCTEMBI B 1-COCTOSIHUU;

b) - sHeprus cucremsl, a mpu >0 He UMEIOT (PU3NIECKOTO CMBICIIA;

B) - nonnas sHeprus cucTeMsl;

I') - nonHas sHEpPrusi CUCTEMBI;

J0) - Ui moOBIX 1 1 J.

Kpurtepuu u MeToauka oueHUBAHUSA Pe3y/IbTATOB TECTHPOBAHMUS:
Onun TectoBbIit Borpoc (30 BOmpocoB).
- 0,333 Gasia BBICTABISETCS CTYJIEHTY, €CJIU OTBET MPaBUIIbHBIN;

- 0 6aJyuI0B BBICTABIISAECTCS CTY/AEHTY, €CJIM OTBET HEMPABUIIbHBIMN.

KommuiekT 3aganuii it KOHTPOJIbHOM padoTsl Ne 1
no auciuIuinHe KBaHToBass MexaHnuka

Bapuanr 1
2
d—2 f (x)=15sin LSS
1. Haiigute cobeTBeHHOE 3HaueHue omepatopa X | ecim 3
2. Pemmre ypaBHeHHE CQepUUECKOd TapMOHUKH IS BOAOPOIONONOOHOTO aromMa N TIpu
ycloBuH, 4To 1=2, m=1.
3. Omnpenenure paaWadbHYI YacTh BOJHOBOW (YHKIMM BOJOPOIOINOMOOHOTO aTroma s
ciydast n=3, [=2.

Bapuant 2
2
L f(x)=5cos| L x

1. Haiigure cobcTBeHHOE 3HAUCHHE OTepaTopa dx* , €CITI 6

2. Pemmre ypaBHEHHE CQEpUYECKOW TapMOHUKH IS BOAOPOIONOMOOHOrO aromMa N TIpu
ycIIoBuH, 9to 1=2, m=-1.

3. Omnpenenute paauadbHYI YacThb BOJHOBOW (YHKUIHU BOAOPOAONONOOHOTO aTroma Majis
ciydast n=2, I=1.

- Kputepuu U MeToIMKa OLIEHHBAHNS Pe3yJIbTATOB KOHTPOJIbHBIX PadoT

- 10 OamoB BBICTAaBISAETCS CTYICHTY, €cid paboTa BBIIONHEHA B IMOJHOM O0ObeMe H
H3JI0)KCHAa TI'PaMOTHBIM S3BIKOM B OHpeI[eHCHHOﬁ JIOTUYECKOM II0CIC€A0OBATCIIBHOCTH C TOYHBIM
UCIIOIb30BaHUEM  CIICHHATN3UPOBAHHOW  TEPMHMHOJIOTHH; [OKAa3aHO YBEPEHHOE  BIIAJICHUC
HOpPMAaTHBHOH 0a30ii;



- 8-9 GannoB BHICTABISETCS CTYACHTY, €CJIH padoTa BHITIOIHEHA B MIOJIHOM 00beMe, HO UMeeT
OIWH U3 HEIOCTATKOB:

B pa60Te AONYHICHBI OJJMH-/IBa HEAOUCTA ITPU OCBCHICHUN OCHOBHOI'O COACPKAHUA OTBECTA,

HET onpeneneHHoﬁ JIOTHYECKOU IIOCJICA0BATCIbHOCTH, HETOYHO HCIIOJIB3YETCA
ClicuaJIM3upOBaHHAA TCPMUHOJIOT U

- 6-7 OayuIOB BBICTABIISIETCS CTYAEHTY, €Clid paboTa BBINOJHEHA HETOJHO, HE ITOKa3aHo
oOmiee MOHMMaHUE BOMNPOCA, UMENHCHh 3aTPyJHEHHS WM JOMyLIeHbl OMIMOKH B ONpeAeTICHUH
MOHATUM, HUCIOJIB30BAHUM TEPMUHOJIOTUMU, IPU 3HAHUM TEOPETHYECKOrO MaTepHalla BbISBIICHA
HeJ0CTaTO4YHasA ¢(hOPMUPOBAHHOCTH OCHOBHBIX YMEHUN U HABBIKOB.

- 4-5 OaJUTOB BBICTABIISICTCS CTY/ICHTY, €CJIH CTYJCHT BBITIOJHIII KOHTPOJIBHYIO paboTy MeHee
yeMm Ha 50 %.

- 1-3 Gata BBICTABISCTCS CTYACHTY, €CIIM CTYJICHT BBITIOJHHUI KOHTPOJIEHYIO pa00Ty MEHee
yeMm Ha 70 %.
- 0 0amIoB BBICTABISAETCS CTYACHTY, €CIU . CTYJICHT BOOOIIE HE MPHUCTYNAl K BBIMOJHECHHUIO
KOHTPOJBHOU pabOTHI.

4.3. Petmunz-naan OucCyunaIuHbl

PeliTunr—1uan nucuuiiuHel npeactasieH B [punoxenun 2.
KpurepusimMu orieHUBaHUS SIBISIFOTCS OAJTbI, KOTOPBIE BBICTABIISIFOTCS TTPEMOIaBaTENIEM 3a

BH/IbI IESITEIBHOCTH (OIIEHOYHBIE CPECTBA) 10 UTOTaM U3YUYEHUSI MOAYJIEH JUCIUTUINHBL,
MIePEUNCIICHHBIX B PEUTHUHT-TUIAHE TUCIIATIIUHBL, JJIS 9K3aMEHA: TEKYIIHH KOHTPOJIb — MAKCUMYM
40 6annoB; pyOexHbIN KOHTPOJIb — MakcUMyM 30 GayIoB, MOOLIPUTENbHBIE Oa/LTBl — MakcuMyM 10.

[TepeBon onenku u3 100-0amnpHOM B 4€THIPEXOATIILHYIO TPOU3BOIUTCS CIEAYIOIINM 00pa3oMm:
- otmnaHO — 0T 80 g0 110 6amnoB (Bkiatoyast 10 moouputenbHbIX 0aIoB);
- xoporro — ot 60 10 79 6amos;
- YIIOBIIETBOPUTENBLHO — OT 45 10 59 6amios;
- HEYJIOBJIETBOPUTEIHHO — MeHee 45 6aioB.

Buowl camocmoamenvhoil padomeot:

- U3yY€HHE OCHOBHOM M JIONOJIHUTEIBHOM JIUTEPATYPhl B LIESAX CAMOIOATOTOBKH;

- KOHCTIEKTHPOBAaHNE MaTEPHUAJIOB HAYYHOU M YUECOHOW JTUTEPATYPHI TI0 YKAa3aHUIO MPEIOIaBaTENs;
- peuIeHue TECTOB MO 3a/IaHUI0 TIPEeTnoJaBaTelis;

- OATOTOBKA K 3aHATHSIM, TIPOBOIUMBIM B HHTEPAKTUBHOU (Popme;

- HarucaHue pedepara Mo 3a1aHUI0 MPENOoaaBaTeNsl.

Dopmbl meKyuieco KOHmponn:

- IpOBEpKa J1adopaTopHBIX padoT

- YCTHBIN ONPOC Ha Ja00paTOPHBIX 3aHATUAX
-peleHre TUTIOBBIX 33124

Dopma pyderscHo20 KOHMPONA — MECMUPOBAHUE, NUCLMEHHAA KORMPOIbHAA padoma.

(DOprl npomeofcymounoﬁ ammecmauuu no umozam 0C60€HUA 0uC‘l{unﬂqul — IK3AMEH.



3. YuyeOHo-MeTOOMUYeCKOe U HH(POPMAIIMOHHOE O0ecTieYeHHe TN CIUTIINHbI
5.1. IlepeyeHb OCHOBHOM M JONOJIHUTEIbHON Y4eOHOM JUTEpPaTypbl, HEOOX0AMMOIl IS
OCBOEHMS TUCHMIIHHBI
OcHoBHas JuTeparypa:

bapaHoBckun, B.W. KBaHTOBas MexaHWKa W KBaHTOBas  XUMUSA

[DnekTpoHHbIM pecypc] / B.N. bapaHOBCKMN. — DNeKTPOH. AaH. — CaHKT-
MeTepbypr : Jlanb, 2017. — 428 C. — JlocTyn K TEKCTY DJJIEKTPOHHOIO W3IAHHS
BO3MOXKEH  4Yepe3  OJEeKTpOHHO-OMOMMOTeuHylo  cucteMy — u3narenbctBa  "Jlanp"::

https://e.lanbook.com/book/92941. — 3arn. ¢ 3KpaHa.

bapanosckuii B.1. KBanToBas MexaHuka M KBaHTOBasg XUMHUs : y4eO. mocoO. s CTyad. BY3OB,
0o0yu. mo xumwud. crerl. / B. Y. bapanosckuit .— M. : Akamemus, 2008 .— 383 c¢. — (Bricmiee
npodeccuoHalIbHOE o0Opa3oBaHHe) — Pexxum AocTyna:
http://ecatalog.bashlib.ru/cgi-bin/zgate. exe?
present+1160+default+2+1+F+1.2.840.10003.5.102+rus.

Maiiep U., M30paHHble I1aBbl KBAHTOBOM XWMHH: JIOKa3aTelIbCTBA TEOPEM U BBIBOA (HOpMyI
[DnexTpoHHBIH pecypc] : yaebHoe nmocoodue / Maiiep U. ; mox pexn. A. JI. Uyrpeesa ; miep. ¢ aHIL

M. b. JlapxoBckoro, A. M. TokmaueBa. — OnekTpoH. naH. — MockBa : M3garenscTBO
"Jla6opatopus 3Hanmit", 2017. — 387 c. — JIOCTYII K TEKCTY 3IEKTPOHHOTO U3/IaHUS BO3MOXKEH
yepes DIEKTPOHHO-OMOIMOTEUHY IO CUCTEMY W3/1aTeNIbCTBA "Jlanp"::

https://e.lanbook.com/book/94102. — 3aru. ¢ skpaHa.

Hupenscon, B.I'. KBantoBass xumus. Monekyibl, MOJEKYJISIpHbIE CUCTEMBI M TBEpAbIE Tela
[DnexkTponHbIi pecypce] : yueoHoe mocobue / B.I'. [lupenbcon. — DnekTpoH. gaH. — MocKBa :
WznarenscTBO "JlaGopatopus 3Hanuit", 2017. — 522 c. — JlocTynm K TEKCTy 3JIEKTPOHHOTO
W3JIaHUsS BO3MOXKEH Yepe3 OJEKTPOHHO-OMOIMOTEUHYIO0 cucTeMy wu3narenbcTBa '"Jlanp'"::
https://e.Janbook.com/book/94104. — 3arn. ¢ skpana. Kucenés B. B. / KBanToBas mexaHuka.
Kypc nexuuii / M.: MITHMO, 2009. - 560 c.

HemunoBuy, B.I1. Marematuueckue OCHOBBI KBAaHTOBOM MEXaHUKHU [DNEKTPOHHBIN pecypc] :
yueonoe nocoowue / b.I1. JlemunoBua. — DnektpoH. gan. — Cankrt-IlerepOypr : Jlans, 2005. —

200 c. — JlocTynm K TEKCTY JJIEKTPOHHOIO U3JaHUs BO3MOXEH uepe3 OIEKTPOHHO-
oubnmuoreunyro cuctemy m3aarenbctBa "Jlanp":: https://e.lanbook.com/book/604. — 3armn. ¢
9KpaHa.

Kpamenunun B.M. KBaHTOBass XMMusi M KBAaHTOBAasT MEXaHMKA B NPUMEHEHUHM K 3aja4yam
[Onexrponnsiii pecypc] / B.U. Kpamenunun ; E.I'. ['azenayp ; JI.B. Ky3pmuna .— KemepoBo :

KemepoBckuii rocyaapcTBeHHbIM yHuBepcuteT, 2012 .— 56 c¢. — Pexum pocrymna:
http://ecatalog.bashlib.ru/cgi-bin/zgate.exe?
present+1160+default+9+1+F+1.2.840.10003.5.102+rus; :http://biblioclub.ru/index.php?

page=book&id=232678>.
KBanToBOXMMHUYECKOE MOACTMPOBAHUE OPTaHWMYECKUX MOJEKYyl © peaknuil. Bwidop
npubmKeHus. [DNeKTpoHHBINH pecypc]: yueb. mocodue / U.B. Bakymun [u ap.]; bamkupckuit

rocynapcTBeHHbI yHuUBepcuTeT. — Yda: PUL[ bamlV, 2015. — DOnexTpoH. Bepcus med.
nyOmukanuu. — J[OCTYNm K TEKCTY SJEKTPOHHOTO H3JIaHUS BO3MOXKEH dYepe3 IJIeKTPOHHO-
OMOIMOTEUHYTO CHUCTEMY «INEeKTpOHHAS oubamoreka bamlV»: —

<URL:https://elib.bashedu.ru/dl/read/Vakulin Latypova Talipov Kvantovohimicheskoe
modelirovanie_up_ 2015.pdf>.

JlomoTHUTeIbHAS JIUTepaTypa:

. Xypcan C.JI. Metoguueckue yka3aHus ISl CEMUHAPCKUX U MPAKTHUUECKUX 3aHATUH MO KypCy


http://ecatalog.bashlib.ru/cgi-bin/zgate.exe?present+1160+default+9+1+F+1.2.840.10003.5.102+rus
http://ecatalog.bashlib.ru/cgi-bin/zgate.exe?present+1160+default+9+1+F+1.2.840.10003.5.102+rus
https://elib.bashedu.ru/dl/read/Vakulin_Latypova_Talipov_Kvantovohimicheskoe%20modelirovanie_up_2015.pdf
https://elib.bashedu.ru/dl/read/Vakulin_Latypova_Talipov_Kvantovohimicheskoe%20modelirovanie_up_2015.pdf
http://biblioclub.ru/index.php?page=book&id=232678
http://biblioclub.ru/index.php?page=book&id=232678

"KBaHTOBasi MexaHHKa U KBaHTOBast xumusA'"(pa3zaen "KBanToBas mexanuka" : YueOHOe nocoOue
/ CJIL.Xypcan,Yu.-Hayd.kommuieke "WHrerpanus”" .— Yda : Peaktus, 2000 .— 43c. : w1 —
006s13.9xk3. — ISBN 5883330681 (becrut.). <URL: http://ecatalog.bashlib.ru/cgi-bin/zgate.exe?
present+3920+default+7+1+F+1.2.840.10003.5.102+rus>.

9. Epmaxos, A. 1. KBanToBasi MexaHMKa U KBAaHTOBast XUMHUS : yueO. moco0. It CTyA. By30B, 00yY.
mo cner. BITO 020101.65 "Xumusa" / A. . EpmakoB .— M. : FOpaiit, 2010 .— 555 ¢. —
(OcnoBel Hayk) .— ISBN 978-5-9916-0587-8. — ISBN 978-5-9692-0331-0. <URL.:
http://ecatalog.bashlib.ru/cgi-bin/zgate.exe?
present+3920+rs2+14+1+F+1.2.840.10003.5.102+rus>.

10. HInonsckuii, 2.B. AtomHas ¢usuka. Tom 2. OCHOBBI KBAHTOBOW MEXaHUKH U CTPOCHHE
ANIEKTPOHHON 000104KkM aToma [DneKTpoHHBIH pecypc] : yueOHuk / 3.B. Illmombckuit. —
Onextpod. ngaH. — Cankrt-IlerepOypr : Jlans, 2010. — 448 c¢. — JlocTym K TEKCTY
ANIEKTPOHHOTO M3JaHMUSA BO3MOXKEH uepe3 DIEKTPOHHO-OMOIMOTEYHYIO CHCTEMY H3aTelbCTBa
"Jlauw":: https://e.lanbook.com/book/443. — 3ar. ¢ sxpana.

11. CrenanoB H.®. «KBanToBasi XuMus 1 KBaHTOBasi MexaHuKa» : yue0. mocooue / H. ®@. CrenaHos,
B. U. IlynpmmeB .— M. : MI'Y, 1991 .— 384 c. : un. — ISBN 5-211-01629-7. <URL:
http://ecatalog.bashlib.ru/cgi-bin/zgate.exe?
present+3920+default+1+1+F+1.2.840.10003.5.102+rus>.

12. 3agaun 10 KBaHTOBOM TEOPHUH [ DIEKTPOHHBIN peECypc|: METOANYECKHE YKA3aHUS K IIPOBEACHUIO
MPAKTUYECKUX 3aHSITUH 10 KBaHTOBOW Teopuu: Y.2 / bamkupckuil rocynapcTBEHHBIN
yHuBepcureT; coct. PM. BaxutoB. — VYda: PUL] baml'V, 2017. — DnexTpoH. Bepcus med.

nyOnmukanuu. — JIOCTyN K TEKCTY 3JEKTPOHHOIO H3JIaHUS BO3MOXKEH dYepe3 IJIEeKTPOHHO-
OUOIMOTEUHYIO CUCTEMY «DJEKTpOHHAs 6ubnmoreka baml'V»:. —
<URL:https://elib.bashedu.ru/dl/local/Vahitov_sost Zadachi po kvantovoj

teorii_mu_Ch2 mu 2017.pdf>.

5.2. Ilepevyenn pecypcoB HH(POPMALMOHHO-TEJIeKOMMYHUKAMOHHOM ceTH «UHTEepHeT» H
MmMporpaMMHoOro oﬁecneqennﬂ, HBO@XO}]I/IMLIX AJIs1 OCBOCHHUA NTUCHHUIIJIMHBbI, BKJII0OYasi
npodeccuoHaabHbIe 0a3bl JaHHBIX U HHPOPMALIMOHHBIE CIIPABOYHbIEC CHCTEMbI

VYHuBepcuTeT obOecreyeH HEOOXOOUMBIM KOMIUIEKTOM JIMLIEH3MOHHOTO MPOTrPaMMHOTO
oOecrieueHust JUCITUTUTHH (MOIYJICH).
1. OnexkrponHas Gubmoteunas cucrema «3b baml V» - https://elib.bashedu.ru/
2. DOnekTpoHHas OuOmMOTEeYHas cuUcTeMa «YHHUBEpCUTETCKas OuOnuoTeka OHJaH» -
https://biblioclub.ru/
3. DnekTpoHHas OMOIMOTeUHas cucTeMa u3natenbeTBa «Jlanby - https://e.lanbook.com/
4. DnexktpoHHbIi Karajor bubmmorexku baml'y - http://www.bashlib.ru/catalogi/
5. VYuuepcanbHass ba3el mannpix EastView (nocTynm K AJIEKTPOHHBIM Hay4dHBIM JKypHajiam) -
https://dlib.eastview.com/browse
6. Hayunast snextponHas 6ubnuoteka - elibrary.ru (Z0CTyI K 3JI€KTPOHHBIM HAayYHBIM KypHaJIaM) -
https://elibrary.ru/projects/subscription/rus_titles open.asp
7. Windows 8 Russian. Windows Professional 8 Russian Upgrade. [loroop Ne 104 ot 17.06.2013 .
Jlunensuu 6eccpoynbie
8. Microsoft Office Standard 2013 Russian. JloroBop Ne 114 or 12.11.2014 r. Jlunensuu
OeccpouHbie
9. Kaspersky Endpoint Security misi 6usneca - Cranmaptabiid. JloroBop Ne31806820398 ot
17.09.2018 1. Cpok geiictBus nuuensuu 10 25.09.2019
10. Linux OpenSUSE 12.3 (x84 64) GNU General Public License.
11. Cucrema nentpanuzoBanHoro tectupoBanus baml'y (Moodle). YauBepcanbHas o0mecTBeHHas
muuens3us GNU.



https://elibrary.ru/projects/subscription/rus_titles_open.asp
https://dlib.eastview.com/browse
http://www.bashlib.ru/catalogi/%20%20
https://e.lanbook.com/
https://biblioclub.ru/
https://elib.bashedu.ru/
https://elib.bashedu.ru/dl/local/Vahitov_sost_Zadachi%20po%20kvantovoj%20teorii_mu_Ch2_mu_2017.pdf
https://elib.bashedu.ru/dl/local/Vahitov_sost_Zadachi%20po%20kvantovoj%20teorii_mu_Ch2_mu_2017.pdf
http://ecatalog.bashlib.ru/cgi-bin/zgate.exe?present+3920+default+1+1+F+1.2.840.10003.5.102+rus
http://ecatalog.bashlib.ru/cgi-bin/zgate.exe?present+3920+default+1+1+F+1.2.840.10003.5.102+rus
http://ecatalog.bashlib.ru/cgi-bin/zgate.exe?present+3920+rs2+14+1+F+1.2.840.10003.5.102+rus
http://ecatalog.bashlib.ru/cgi-bin/zgate.exe?present+3920+rs2+14+1+F+1.2.840.10003.5.102+rus
http://ecatalog.bashlib.ru/cgi-bin/zgate.exe?ACTION=follow&SESSION_ID=3920&TERM=%D0%95%D1%80%D0%BC%D0%B0%D0%BA%D0%BE%D0%B2,%20%D0%90.%20%D0%98.%5B1,1004,4,101%5D&LANG=rus

6. MartepuajbHoO-TexHUYecKass 0a3a, HeoOXonuMMasi VISl OCYLIECTBJIEHUSI 00pPa30BATEIbHOIO

npouecca 1mo IMmCIUuIJInHe

Haumenosanue Bun zagaruit HanmenoBanue
CIeLMaIU3UPOBAHHBIX 00opynoBaHus,
ayJIMTOpUiA, KAOWHETOB, MPOTPAMMHOTO

naboparopuit obecrieueHus
1. yueOHasi aynuropusi A Aynutopus Ne 405 1. Windows 8 Russian.
NPOBEiCHUS 3aHATHi | YueOHas MeOenb, y4eOHO-HaMIOHBIE —IOCOOMS, Windows Professional 8
JIEKITAOHHOT O JIOCKa,HOYTOYK,MyJIbTUMeIua-npoekrop  Mitsubishi Russian Upgrade.
Tana:aymuropuss  Ne 405 | XD3200U, skpan ¢ asaekrpornpuBomom 300*400cm Horoop Ne 104 or
(xumdax xopmyc), aymaropus | SpectraClassic. 17.06.2013 r. Jlunensun
Ne311  (xumdax  kopmyc), AymutopusaNe 311 Oeccpounbie
aymuropusiNe 310 (xumdak | YueOnass wmeOenb, ydeOHO-HaIOHBIE —1OCOOMS, 2. Microsoft  Office
kopmyc), aymuropus Ne 305 | mocka, HOyTOyK,mpoektop Mitsubishi XD 600U, Standard 2013 Russian.
(xuMcak KopIyc). 9KpaH cC asekTponpuBogoM Projecta 183*240cm Horosop Ne 114 ot
Mattewhite. 12.11.2014 r. JIunensun
2.y4eOHble ayIUTOPHUU IJIs Aynutopus Ne 310 OeccpouHbie
NPOBENEeHN S 3aHATHIl | YueOHas MeOenb, y4eOHO-HAIAHBICE TOCOOUS, 3. Kaspersky Endpoint
CEeMHHAPCKOT0 THIA: | I0CKa, HOYTOYK,MyJIbTUMeOua-mpoexTop Mitsubishi Security mis OuzHeca -

aymatopust Ne 004 (xumdax
kopryc), aymuropus Ne 005
(xumdax Koprryc).

3. yueOHas aynuTOpuUsl AJIs
NpOBedeHns TPYNNOBBIX H
WHAMBHAYAJIbHBIX
KOHCYJbTAIUN:  aymuTopus
Ne 405 (xumpak Kopmyc),
aymuropusiNe311 (xumcak
kopmyc), aymutopusiNe 310
(xuMbak Koprryc), ayauTopus
Ne 305 (xumdak kopmyc),
aymutopust Ne 001 (xumdak
koprryc),aymutopust  Ne 002
(xuMdak KOPILYC),ayUTOPHS
No 006 (xuMmpak
kopryc),aymartopuss  Ne 007
(xuMdaxk KOPITYC),ayUTOPHSL
Ne 008(xumdak xopmyc)

4. y4yeOHasi ayquTOpHsi JJIsi
TEKyIIero  KOHTPOJSI M
NPOMEKYTOYHOM

arrectanuu: aymuropus Ne
405 (xumpax KOPITYC),
aymuropusiNe3 11 (xumdax
kopryc), aymuropusiNe 310
(xumMbak Koprryc), ayauTopus
Ne 305 (xumdak xopmyc),
aymutopust Ne 001 (xumdak
koprmyc),aymaropust  Ne 002
(xuMmdaxk KOPILyC),ayIUTOPHS
Ne 006 (xumdax
kopmyc),aymaropuss  Ne 007
(xuMbak KopIryc),ayMTOpHUs
Ne  008(xumdax  kopryc),
aymutopust Ne 004 (xumdak
kopryc), aymuropus Ne 005

EW230ST, sxpan HacteHHslii ClassicNorma 244%183.
Aynuropust Ne 305

VYuebHas wmebenb, y4eOHO-HATTSITHBIE —IIOCOOWS,

JIOCKa, HOYTOYK,MyJbTHMeAua-mpoekrop Mitsubishi

EW230ST, skpan nactennslii ClassicNorma 244*183.

Aynutopus Ne 004
YuebHas MeOenb, y4eOHO-HAIISIIHBIC TTOCOOUS, JOCKa,
kommytatop HP  V1410-24G,  mepcoHambHBII

kommbioTep Lenovo ThinkCentre A70z Intel Pentium E
5800, 320 Gb, 19" - 15 mwr, mkad Hacternbit TLKO6U.

Aymuropust Ne 005
YuebHas MeOenb, y4eOHO-HAIISIHBIC TTOCOOUS, JOCKA,
KOMITBIOTED DEPONeos 470

MDi5 3450/4GDDR/T500 G/DVD+R u monutop
ViewSonic 21.5 - 13 mr, mkadp TLK TWP-065442-G-
GY, mxadp wmonraxusii NT PRACTIC 2MP47-
610B/SSt450/ SKS1/SSt750,59560, 00 T.316-14, mxad
HacteHHbId TLKOU.
Aynutopus Ne 001
YueOHas MeOenb, yueOHO-HATIAHBIC TOCOOHS, TOCKA
Aynuropus Ne 002
VYueOHast MeOelb, yueOHO-HaTsAHbIE TOCOOUS, JOCKa
Aynutopus Ne 006
YuebHas Mebenb, yueOHO-HATIAHEIE TOCOOHS, TOCKa
Aynutopus Ne 007
VYueOHas Mebenb, yueOHO-HATIIAHEIE TOCOOHS, TOCKa
Aymuropust Ne 008
YuebHas MeOenb, yueOHO-HATIIAHBIC TOCOOHS, TOCKA
Yuraabublii 3aa Ne 1
Hayunblii 1 yueOHbIN (oI, HayuHas nepuomuka, [1K
(MOHOOIIOK) - 3 iT, HeorpaHu4eHHbIH goctyn K DbC u
B/I; konuuecTBO MocagouHbIX MECT — 76.
YuranbHsblii 3271 Ne2
Hayunbnii u yueOHbIN (oHI, HaydHas mepuoanka, [1K
(MOHOOIIOK), TOAKITIOYEHHBIX K cetd UMHTepHer, — 8
1IT., HeorpanuueHHsli noctyn k OBC u BJ;
KOJIMYECTBO MOCAA0UYHBIX MecT — 50.
YuranbHblii 3aa Ne §
Hayunblii 1 yueOHbIN (o, HayuHas nepuomuka, [TK

Crangaptaeiid. JoroBop
Ne31806820398 oT
17.09.2018 r. Cpoxk
JEUCTBHUS JIMLEH3UU [0
25.09.2019

4. Cucrema
LEHTPAIN30BaHHOTO
TectupoBanusa  baml'V
(Moodle).
VHuBepcanbHas
oOImIecTBeHHAs TUIICH3AS
GNU

5. LinuxOpenSUSE 12.3
(x84_64)
GNUGeneralPublicLicen
se




(xumdax KopIryc).

5. NOMeILIeHHU s IS
CaMOCTOSITeIbHOM
padoTbi:unTanbHbiid 3am Nel
(TyaBHBII KOpITYC),
quTanbHbIA 321 Ne2 (¢pusmar
KOpITyC-y4eOHoe),

YATATbHBIN 3al No5
(TymaHUTapHBII KOpIIYC),
YATaIbHBIN 3aj Ne6
(yueOnbIit KOPITYC),
YHUTaIbHBINA 3al No7
(TymMaHUTapHBII KOpIyC),

naboparopus No 418
(xumdaxk xopmyc)

6. nomenieHue s
XpaHeHus
NpodpuIAKTHYECKOr0

00Ty ;KUBAHUS y4eOHOro

00opynoBaHusi: J1abOPaTOPHS

Ne 416 (xumcax xopryc).

(MOHOOIOK) - 3 T, HeOrpaHWYeHHBIH ocTyn K ObC n
B/1; konnuecTBO MocaIouHbIX MECT — 27.

YuranbHblii 321 Ne 6
Hayunbni n yueOHbIH (oHI, HaydHas mepuoanka, 11K
(MOHOOJIOK) - 6 T, HEeorpaHUYeHHBIH noctyn K OBC n
BbJI; konmruecTBo nocanounbix mect — 30.

Yuraabusbli 321 Ne 7
Hayunslii n yueOHBIN GoHI, HaydyHas nepuoauka, [1K
(MOHOOIIOK) - 5 T, HeorpaHW4YeHHBIH focTyn K ObC u
B/1; konnuecTBO 1mocaIouHbIX MeCT — 18.

JlaGopaTopus Ne 418
VYuebHas mebenb, GpakcHMIIIBHBIM ammapar Panasonic
KX-FL423RUB - 2 mr., 3H-metrp pH-150MU (c roc.
TIOBEPKOH ), aBToTpaHchopmarop TDGC2-
0.5K(0,5kBT; 2A,220/0-250B),3604, 99p T.207/2-15,
Becwl "Ohaus" PA64C (65r, 0,1Mr) ¢ OBEpKOii, BeChI

VIC-1500d1 (1500r. 100MI, BHemH.KanuOpPOBKa)
ACCULAB, wonomep MU-160MMN c moBepkoi,
KOMILJIEKC BOJIbTAMIIEPOMETPUUECKUI CTA,
KOMITBIOTEP B KOMILIEKTE DEPO Neos

4601\FO/monmuTop 20" Samsung BX2035/knaB./Mbllb,
KommbloTep nepcoHanbHbiid Nel 1.210-14/3, marnutHas
Memanka 0e3 HarpeBa Tolopino — 2mT, MarHuTHas
Mellajka ¢ HarpeBoM W HaHoKepamuu.nmoBepx hG-
MAG HS, wmerp-pH pH-150MU (¢ roc.moBepkoii),
mouuTop 19" LG L1919S BF Black (LCD<TFT,8ms,
1280%1024,250KI/M. 1 400:1,4:3 D-Sub),
TIePCOHATBHBIN KOMITBIOTEp B cocTaBe ¢/0mok/Core J7-
4770  (3.4)/H87/SYGA/HDD  500Gb, monutop
KK"20"Bencl.knaBuar ypa+msib, npuaTep Canoni-
SENSYSMF3010, pH-metp pH-150MI1 c
roc.nmoBepko, cucremuslii Omoxk IIK (775), mkad
cymmsHbI LOIPLF-25/350-GS1, (310X 310x310 MM
O/BeHTUIIATOpA.HEPXK.CTAh  HU(GPOBOH  KOHTPOJIED),
KOJIMYECTBO MOCAA0YHBIX MecT — 10.

JlaGopaTopus Ne 416
ATOMHO-a0COPOIIMOHHEBIN  CIICKTPOPOTOMETP MOJIEIb
AA-7000, c¢upmer "lumanzy", Snonms, OamimoH c
renmueM Mapku A — 2 wrt, BeHtmistop BEHTC 100
BKMi/*1/, rTa30BBIi  XpOMaro-Macc-CIEKTPOMETP
mozaenbr GCMS-QP 2010PIUS, kommberoTep B cocTase:
CHCTEMHBIN OJIOK, MOHHUTOp, KJIaBHATypa, MBbIIlb,

kormunuonep QUATTROCUMA QV/QN-F12WA,

HOYTOYK FujitsuLifebooKF530 IntelCorei3-
330M/4Gb/500Gb/ DVD-
RW/BT/15.6"/Win7HB+0ffice, MIEPCOHATBHBIH

komnblotep B komiuiekte HP AiO 20"CQ 100 eu
(MoHOOMOK), 9nekrporumutka Irit  IR-8200,1500BT
JuaMeTp KoHpopku 185mm.




ITpunoxxenue Ne 1

MHWHOBPHAYKH POCCUU
®I'bOY BO «bAIIKMPCKUU TOCYJAPCTBEHHBI YHUBEPCUTET»
XUMMNYECKUU ®AKVYIIBTET

COJEP)KAHUE PABOUYEH ITPOI' PAMMBbBI
mucnuTuinHBl KBaHTOBas MExaHWKa Ha 8 ceMecTp
oyHas (hopma 00yueHUs

Buna padorsi O0beM AUCHHUILINHBI
O6mas TpynoemkocTs auctuiuinabl (3ET / yacos) 3/108
Y4eOHBIX 4acOB Ha KOHTAKTHYIO pa0OTy C MPEINo aBaTeseM: 77,2
JICKIU I 32
MPAKTHYECKUX/ CEMUHAPCKHUX -
J1a00paTOPHBIX 44

Jpyrux (rpynmnoBas, HAUBUyaJIbHAasl KOHCYJIbTALUS U UHbIE
BUIbI Y4eOHOH €ATEIBHOCTH, NPelycMaTpUBaloIIne padboTy

oOyuaronuxcs ¢ npenoaasarenem) (OKP) 1,2
Y4eOHBIX 4aCOB Ha CaMOCTOSTENBHYIO paboTy obydarommxcs (CP) 5
Y4eOHBIX 4acOB Ha MOATOTOBKY K

sK3ameny/3aueTy/muddepennrpoanaomy 3adety (KoHTposns) 25,8

®opma(bl) KOHTPOJIS:
DK3aMeH B 8 ceMmecTpe



dopMa TeKy1Iero

dopma H3ydYeHHS MaTepUAIIOB: JICKITUH, OcHoBHas U KOHTPOJIS
MPAKTHYECKHE 3aHITHS, CEMUHAPCKUE 3aHATHS, TOTIOJTHUTETbHAS SaaHmst 110 yCIIEeBAaEMOCTHU
Ne nabopaTopHbIe pabOTHI, CAMOCTOsATEIbHAS paboTa JuTeparypa, . (KOJJIOKBUYMBHI,
Tema u cogepxanue CaMOCTOSITENIbHOM
n/m U TPYJAOCMKOCThb (B qacax) PEKOMCHAYyEM A KOHTPOJIbHBIC
paboTe CTyJIeHTOB
CTyZeHTaM (Homepa paboThl,
U3 CITUCKA) KOMIIBIOTEPHBIE
JIK [TP/CEM JIP CPC TecTHI ¥ T.1L.)
1 2 3 4 5 6 7 8 9
1. IIpeamer KBAaHTOBOM
MexaHuku. OCHOBHBIE
ITaNbI pa3BUTHA
KBAHTOBOM TeopHuu. aGOPATOpHBIC
[IpenMeT KBaHTOBON MEXaHUKHU paBoTBL,
KBAaHTOBON XuMuH. OCHOBHBIC ) [Tpopaborars paBoTHI
. - - - [1-5,9-11] JIEKIIHIO, PEK. ’
ATarbl Pa3BUTHS KBAHTOBOM ’ ’ TECTHPOBAHHUE
r JUTEPATYPY .
Teopuu. [ TaBHbIE TEHACHIIUU B pedepar, yeTHsiit
Pa3BUTHU KBAHTOBOW XVMHH OIIPOC THIIOBBIE
KaK OCHOBHOTO 3a1a4n
TEOPETUYECKOro (hyHIaMeHTa
COBPEMEHHON XUMUYECKOU
HaYKH.
2. OcHoBHBIE NOHATHS 2 — 2 1
. [1-5, 9-11] [TpopaboTats nabopaTopHbIe
KBAHTOBOM MeXaHUKH.
. JIEKIIMIO, PEK. paboThl,
Maremarudeckuii anmapar
. JUTEpaTypy KOHTPOJIbHBIC
KBaHTOBOW MEXaHUKH.
paboThl,
DPMHUTOBBI ONIEPATOPHI, UX
TECTUPOBaHUE,

coOcTBeHHbIE (PYHKIMH U
COOCTBEHHbBIC 3HAYCHUS.
Beipoxxnenue. Matpuunoe
MpeICTaBICHUE ONEePaTOPOB.
PasznoxxeHue 1mo coOCTBEHHBIM

pedepar, ycTHBIM
OIIPOC THIIOBBIE
3ama4n




(GYHKUMSIM 5pMHUTOBA
oneparopa. KomMmyTalnoHHbIe
COOTHOILICHHUSI.

CooTtHoleHus
HEOIPEJETIEHHOCTEM.
DU3NYECKUN CMBICIT U
MPOCTEUIIINE OLICHKH Ha UX
OCHOBE.

[HocTyaaTel KBaHTOBOM

MEXaHHMKH.
OCHOBHBIE TIOCTYJIATHI
KBAHTOBOW MEXaHUKH.
KBaHTOBBIE COCTOSIHUS 1
BOJIHOBBIE (DYHKIIMU; OCHOBHBIE
CBOMCTBA BOJIHOBBIX (DYHKIIUH.
Omnepartops! (pU3NIECKHX
BEJIMYUH (HaOMI0JaeMBbIX );
CpEIHUE 3HAUCHUS U
JUCTIiepCuu HaOII01aeMbIX.
[InoTHOCTH BEPOSITHOCTH
pacnpeeseHus 4acTull B
IIPOCTPAaHCTBE.
OrnepaTops! KOOpAMHAT,
MMITYJIbCOB, MOMEHTOB
HMMITyJIbCa, KHHETUYECKON 1
NOTEHIUAIILHON HEPTUH.
Omneparop ["'amunerona
(raMuIBTOHHAH).
OBOJIIONMS COCTOSHUN U
ypasHeHue llIpenunrepa.
CrannoHapHOE ypaBHEHHE
[Ipenunrepa. JJUCKpETHBIN U
HENpephIBHBIN CIEKTPHI.

[1-5, 9-11]

[Tpopaborats
JICKIUH, PEK.

JHATEpaTypy

nabopaTtopHbie
paboTsl,
KOHTPOJIbHBIC
paboTsl,
TECTUPOBAHUE,
pedepat, yCTHBIN
OIIPOC TUIIOBBIE
3a7a4n




YpaBHEHHE HENPEPBHIBHOCTH.

Hexoropble  npumMepbl

pelieHust YPaBHeHUs!

IIpeaunrepa.
[IpocTeimme npumepsl
IIPUMEHEHNSI KBAaHTOBOM
MexaHukd. OJTHOMEpHbIE
3aJla4uu: CIEKTP, KAYECTBEHHbIE
0COOEHHOCTHU BOJTHOBBIX
bynkuuii. 3amauun o
MIPSIMOYTOJIBHOM
NOTEHIMAIBHOM SIIHKE,
MOTEHITHATFHOM Oaphepe u
FapMOHMYECKOM OCLMILIATOPE.
Teopust MOMEHTa UMITYJIbCA.

[1-12]

[IpopaGoTath
JICKIMH, 3aKOH,

pEK. IuTeparypy

nabopaTtopHbie
paboTsl,
KOHTPOJIbHBIC
paboTsl,
TECTUPOBAHUE,
pedepat, yCTHBIN
OIIPOC TUIIOBBIE

3a/1a4u

OcHOBHBIE CIIECTBUS

KOMMYTaITHOHHBIX

COOTHOUIEHHUH ISl KOMIIOHEHT

MOMeHTa umiyieca. [Ipasuna

CJIO’KEHHUSI MOMEHTOB

uMnyiabca. XKecTkuil poTaTop.
Pemenme YpaBHCHHH [1-12] [Ipopaborats nabopaTopHbIe
HIpenunrepa ajs aroma i~ pabOoTHL,
Bojopoaa (u JUTEPATYPY KOHTPOJIbHBIE
BOJI0POA0TNO00HBIX paGoThI
aToMOB). AToOMHBIE TGCTHpOBaI;HG
opouTaIN. ’

3agaya 06 aTomMe BOJOPOAA.
Paznenenue nepeMeHHBIX.
Bogopono-nogo6Hbie
opOuTanu, rpadpuueckoe
MMpEaACTaBJIICHUC UX
paJAMaNIbHBIX U YITIOBBIX

pedepar, ycTHbII
OIIPOC THUIIOBBIE
3aaun




yacTeil. Beipoxnenne
OJIHODJIEKTPOHHBIX COCTOSHUMI
KaK CJIEICTBUE CHMMETPHUH
LIEHTPAJIbHOIO I10JIS1.

BapuauunonHslii metos.
[TpuGnuxeHHbIE METO/IBI

pElIeHUs KBAHTOBO- nabopaTropHbIe
MEXaHMYEeCKHUX 3a1a4. Teopus paboTHI,
BO3MYILICHUH 111 TpopaGoTars KOHTPOJIbHBIE
CTalMOHAPHBIX COCTOSHUM B [1-5,9-11] JEKIHIO, PeK. paboTEI,
OTCYTCTBHE U NPU HATHIUU nHTepaTypy TECTUPOBAHNE,
BBIPOXKJICHHS. BapuamoHHbIi pedepar, ycTHbII
MIPUHITUATT KBAHTOBOW MEXaHHUKHU OTPOC TUTIOBBIE
Y BapUallMOHHBIA METO/I. 3a7a4n
Meton Putna.

KBanToBbIE uncIIa.
Mornekyina B HOCTOSIHHBIX
3IEKTPUYECKOM U MarHUTHOM
oJsix. J{umonpHbIi
JJIIEKTPUYECKUN U MarHUTHBIN
MOMEHTBI CUCTEMBI YaCTHII. naGopaTopHsIe
CHsTHE BBIPOXKIICHUS O] paGoTs,
BIIMSIHUEM MMOCTOSHHOTO KOHTPOJBHEIS
3IEKTPUYECKOrO WU [Tpopatorats paboThl
MarHATHOTO TOJIS (3P PEeKTHI [1-5,9-11] JICKIHIO, PCK. TeCTHpOBaI’{I/Ie,
[rapka u 3eemana.) JUTEPATYPY

CnuH 371€eMEHTApHBIX YacCTHIl U
CBSI3aHHBIM ¢ HUM MarHUTHBIN
MoMeHT. OniepaTopbl ClIMHA U
KOMMYTAallHOHHBIE
cooTtHomreHus. CruH-
OpOUTAILHOE B3aUMOJICHCTBUE
Y €ro MpOSIBJICHHUS.

pedepar, ycTHbII
OIIpOC THUIIOBBIE
3aaun




MHOFOI)JICKTPOHHBIC

aTOMBI. CaolicTBa
MHOT03JIEKTPOHHBIX
ATOMOB.

VYpasuenue lpenunrepa mis
aToMOB U MoJeKys. Pa3nenenue
JNIEKTPOHHOTI'O U AJIEPHOTO
JBIDKEHUH. Anabatrnueckoe
npuOIKeHne. DIEKTPOHHOE
BOJIHOBOE ypaBHEHHUE.
DNeKTpOHHAs TUIOTHOCTH U €€
M3MEHEHUS IPU NIEPEXOE OT
pa3iesieHHbIX aTOMOB K
MOJIEKYJIE.

[TocTpoenue npubIMKEHHBIX
pELIEHUH 3JIEKTPOHHOTO
BOJIHOBOTO YpaBHEHUS Ha
OCHOBE BapHallMOHHOTO
npuHuuna. OIHOdIEKTPOHHOE
npubmkenre. OrpaHUYeHHBIH
Y HEOI'PaHUYEHHBIN METO/IbI
Xaprpu-doka
(camoCoOTIacCOBaHHOTO TIOJIA,
CCID). erepmunant CinaTepa.
[TonsiTHE O 3aKPBITHIX U
OTKPBITBIX 000JI0YKaX.
VYpaBHEHUs1, ONIPENEIAIOIINE
opouranu. OpburanbHble
SHEPTUM U UX CBS3b C TOJTHON
3JIEKTPOHHOM DHEPTHUEH.
Teopema Kynmanca u
(OTOIEKTPOHHBIE CTIEKTPHI.
[Ipenensl TPUMEHUMOCTH

[1-5,9-11]

[Ipopaborats
JIEKIIUIO, PEK.

JUTEpaTypy

nabopaTtopHble
paboTHl,
KOHTPOJIbHBIC
paboTHlI,
TECTUPOBAHUE,
pedepat, yCTHBIN
OIIPOC TUIIOBBIE
3a71a4n




Merona Xaprpu-Doxka.
DIEKTPOHHOE CTPOEHUE
aTOMOB. DJIEKTPOHHbIE
KOH(pUTYpaIruu 1 TepMbl
atoMoB. Clio’)keHne MOMEHTOB
11 atoMmoB. [IpaBuna XyHna.
DJEeKTPOHHOE CTPOEHUE
aTOMOB U IIEPUOJNYECKAs
cucrema semenToB .M.

Menpeneesa.
9 Teopus XHMHUYEeCKOH
ceasu.  Merox MO
JIKAO. ba3ucHblie
HA00pbI aTOMHBIX
opoOuraJeii.
[IpencraBnenue
MOJIEKYJIAPHBIX OpOUTANIEH 71abopaTopHbIe
(MO) B BuJIE TMHEHHOM paboTHI,
KOMOWHAITH aTOMHBIX Tipopa-Gotats KOHTPOJIbHBIC
opouraneit (JIKAO). Haubonee [1-5,9-12] JEKIIIO, Pek. paboTsl,
pactpoCTpaHCHHBIC THITBI THTEPATYDY TECTUPOBAHAE,
0a3uCcOB aTOMHBIX OpOUTAIICH: pedepar, ycTHbII
OpOUTAIIN CIIEUTEPOBCKOTO U OIIPOC THUIIOBBIC
rayccosa Tuna. MuHUManbHble 3aJ1auu
Y BaJICHTHO-paCIICTICHHBIC
6a3ucHble HAOOPBHI.
[TonsipuzanmoHHkIe U
muddysusie pyHKIuU. Meton
CCII MO JIKAO.
10 E:i?i:;ﬁ:;oﬁ [1-6] [TpopaboTath nabopaTropHbIe
SHEpIHH. JIEKLIUIO, PEK. paboThl,
JUTEpaTypy KOHTPOJIbHBIC

DJeKTpoHHbIE, KojeOaTelbHbIe




U BpallaTeJIbHbIE COCTOSHUS
MoJiekyJ. [loBepxHOCTD
NOTEHIMAIIBHOW SHEPTUH
(IIII3). Pons mpeacrasieHuit o
[I1D B coBpemeHHOI
CTPYKTYpPHOU TEOPUU XUMHUHU.
PaBHOBecHas koHUrypauus u
KOH(OpMAaLIUU MOJIEKYJL.
Cranuonapusie Touku [1I19,
ux a"anus. [Ipocreimue
npumepsl [1I19. JIByxaromuas
MoJiekya. Onrtumuzanus
reOMETPUYECKUX
XapaKTEPUCTUK MOJIEKYJIBL.
[I1D 1 xumuueckas peakuus,
KOOpAMHATa PEaKLu.

paboTsl,
TECTHPOBAHUE,
pedepat, yCTHBIN
OIPOC TUIIOBBIC
3a/1a9u

11

Yuer 3JICKTPOHHOM

KOppe/Isiiiu.
KoppenupoBannoe qBukeHHE
JJIEKTPOHOB. Y4eT JHEPruu
3IIEKTPOHHON KOPPEISALUU.
ITonsTHe o meToze
KOH(QUTypallOHHOTO
B3auMopencTBrsA. OCHOBHbBIE
MOHSTHSI METOJIa TEOPUU
BO3MYILIEHUH, TEOPHUS
Mennepa-IInecce.
CpaBHuTenbHas
XapaKTepUCTUKA METOJIOB
KOH(UTYPAITUOHHOTO
B3aUMOJICHCTBUS U TEOPUU
BO3MYLICHUM.

[1-5,9-11]

[Tpopaborath
JIEKINIO, PEK.

JUTEpaTypy

nabopaTopHbIe
paboThl,
KOHTPOJIbHBIE
paboThI,
TECTHPOBaHUE,
pedepar, ycTHBIM
OIIPOC THIIOBBIE
3ama4n




12 Hoxysmnupuyeckue
METO/bI. nabopaTtopHble
[onyamnupuueckue METo bl paboThI
o 3
KBAaHTOBOW XMMHH. MeTonpl, KOHTPOJIbHbIE
UCIIOJIb3YIOIINE HYJIEBOE Ipopadorats paboThI
1-5,9-11 . ’
muddepeHnnanTbLHoe [1-5, ] JICKLIHIO, peK TECTUPOBAHHUE,
nepekpbiBanue. Bo3aMoxHOCTH frutepatpy pedepart, yCTHBIH
3
Y OTPaHUYECHMSI IPUMEHEHUS OIIPOC TUIIOBBIE
MOJIySMIIUPUUECKUX METOOB 3a1a4n
KBAHTOBOW XMMHMH.
13 CoBpemenHoe
P [1-5, 9-11] [TpopaboTtath nabopaTtopHbie
NpOrpaMMHoe
JIEKLUIO, PEK. paboTsl,
o0ecrnieyeHne KBAHTOBO-
JUTEpaTypy KOHTPOJIbHbIE
XHMHYECKHX PacyeToB.
. paboTsl,
VYyer cummeTpun SAepHON
TECTUPOBaHUE,

KOoH(Uryparuu npu
pPacCMOTPEHUU AIEKTPOHHON
3a/1a4M. DJIEMEHTBI U ONepaluu
cuMMeTpuH. TouedHbIe TPYTIIIBI
CUMMETpPHUHU.

Hawubonee pacnpocTpaHeHHbIE
IPOrpaMMHBIE KOMIUIEKCHI
(AMPAC, MOPAC,
GAMESS). IToaroroBka
nucxoaHoro (aiina. Kimtouessie
CJIOBa KaK Croco0 yIpaBlieHUs
pacuerom. CocTaBieHue
Z-marpuupbl. bazucHble aTOMBI.
Onpenenenre HA4aIbHOTO
OpUOIKEHHS
T€OMETPUYECKHUX TTapaMeTPOB
MOJIEKYJIbl. YUEeT CHMMETPUH
TIPH 3aJIaHUH HAYaJILHOTO

pedepat, yCTHBIN
OIIPOC TUIIOBBIE
3a7a4n




npuOIKeHus. Z-MaTpuna
ctiiit MOPAC u GAUSSIAN.
OCHOBHBIE PE3yJIbTATHI
KBaHTOBOXMMUYECKUX
pacdetoB. Busyanuzanus
pe3yJIbTaTOB pacyera.

Bcero yacos

32

44




[Tpunoxxenue Ne 2
Makert paboueil mporpamMmbl
JUCHUTUTMHBI (MOYJIs)
PelTMHT — IUIaH TUCHMILTHHBI

b1.0.31 KBanToBas MexaHnuka
HanpapneHue/cnenuanbHocTh 04.05.01. dyHaameHTanpHas U NPUKIATHAS XUMUS
Kypc 4, cemectp 8

Bunpl yueOHOU AEATEIIEHOCTH bainn 3a konkperHoe | Ywucno 3ananuii 3a Basuist
CTYZIEHTOB 3aaHNe cemecTp
MuHumanbabll | MakcuManbHbIN
Moayns 1
Texkyluii KOHTPOJIb
1. JlabopaTopHbIe pabOTHI 2,50 6 0 15,00
2. YcrHbli ompoc 0,50 3 0 1,50
3. TwumoBsle 3a1a4n 1,00 5 0 5,00
PyOexHblii KOHTPOJIL
1. Tect Ne 1 (o mpakTuke) ‘ 10,00 1 0 10,00
Monynb 2
Texkyuii KOHTPOJIb
1. JlabopaTopHBIe pabOTHI 2,50 5 0 12,50
4. YcrHbli onpoc 0,50 2 0 1,00
5. Pedepar 5,00 | 0 5,00
PyOexHblii KOHTPOJIL
1. Tect Ne 2 (1o mpakTHke) 10,00 1 0 10,00
2.KoHTponbHas padoTa 10,00 1 0 10,00
IHocemaemocts
1. ITocenieHre NEKIUOHHBIX 3aHITUNH 0 -6,00
2. [Nocemenne npakTHYECKUX (CEMUHAPCKUX, Ta00PATOPHBIX) 3aHITUN 0 -10,00
Hroro 100
HoowmpuresbHbIE 0aIBI
V4acTtue B oauMmnmagax 1,00 0 1,00
VYuactue B KOHpEepeHIHIX 2,00 0 2,00
[TyGmukanmst Te3uCoB 3,00 0 3,00
[TyGmukarust crareit 4,00 0 4,00
Hroro 10

HTOroBblii KOHTPOJIb
DK3aMeH 0,00 30,00
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