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1. HEJIM OCBOEHUSA JUCHHUIIJINHbI

Ilenamu oceoenusn oucyunaunsl «KBaHTOBO-XHUMUYECKHE OCHOBBI CTPOCHUS aTOMOB M MOJIEKYJI»
ABIISIOTCS (POpMUpPOBaHHE Yy 00yUaroIHUXCs OOIETEOPETHYESCKUX MPEACTABIEHHH 0 HHU3MYECKHX OCHOBAX
METO/I0OB KBAaHTOBOH XHMHH, 3HAKOMCTBO B HEOOXOJMMBIX IpeeiaX ¢ MaTeMaTHYeCKUM ammapaToM
KBaHTOBOMEXaHUYECKOM TEOPHH U PA3bCHEHHE CMbICIA BBOJUMBIX ITPH 3TOM ITOHSATHIA.

3aoauu Kypca.

B pesynbrare u3ydeHHs: JaHHOTO Kypca CTYAEHT JOJKEH OCBOMTH OCHOBHBIE MOHSATHS KBAaHTOBOM
MEXaHUKH, Ha KOTOPBIX CTPOMTCS TEOPETHYECKas 0a3a KBAHTOBOM XHMHH, OCHOBHBIE METOJbI PELICHHS
ypaBHenus [lIpé€nunrepa Ui CTAlMOHAPHBIX CHCTEM, KAKOBBIMU SIBJISIIOTCS. CHCTEMBI MOJIEKYJIIPHEIE.

Kak usBectHo, ypasHenue llIpénunrepa TOYHO pEeIIEHO TOJBKO JJIsi BOJOPOJONONO0OHBIX aTOMOB,
MOTOMY B KBAHTOBOW XHMHH MMEIOT MCKIIIOYHTEIbHOE 3HAYE€HHME YHCICHHBIE METOOBL B Kypce
paccMaTpUBAIOTCS PACUCThl, MO3BOJISIIONINE NPEJCKA3aTh FE€OMETPHUECKOE CTPOCHHE, SHEPTHIO M JPyrHe

CBOMCTBA U3BECTHBIX U HEHU3BECTHBIX MOJICKYJL.

2. MECTO JUCHUIIJIMHBI B CTPYKTYPE OIIOII BO

Hucnunnuna «KBaHTOBO-XMMHYECKHE OCHOBBI CTPOCHHS aTOMOB W MOJIEKYJ» H3ydaeTcs B
BapUaTUBHOM 4acTH y4eOHOro IUiaHa.

[lepeyenb MCUMIUIMH, HEOOXOMMMBIX [UIs YCINEMIHOTO H3y4YeHHs AUCHUILIMHBI «KBaHTOBO-
XUMHYECKHE OCHOBBI CTPOEHHS aTOMOB ¥ MOJIEKYJI».

1. Marematuka.

2. Uadopmaruxka.

3. O6paboTka pe3yJIbTaTOB XUMHUYECKOTr0 IKCIIEPHMEHTA.

4. YuciieHHbIE METOJIbI B XUMHH.

5. CucreMHOE MOZICTHPOBAHIE XHMHUYECKHX IPOIIECCOB

6. O61mas 1 HeopraHuyeckas XUMHS.

7. ®usuka (HEKOTOphIe acleKThl 00pabOTKH IKCIIEPUMEHTA).

OcBoeHne AUCUMILIMHBL  «KBaHTOBO-XMMHYECKHE OCHOBBI CTPOEHMSl aTOMOB H  MOJEKY.»
HEOOX0MMO KaK MpeIIIECTBYOLIee A H3YUeHHs CAEAYIOMUX THCIUILINH:

1. CoBpeMeHHBIE METO/IbI HCCIIEIOBAHUS B XHMHH.

2. Maremaruueckoe MOJEIHpPOBaHHE.

3. OU3UKO-XUMHUYECKAS MEXAHHKA.



3. KOMIIETEHIIMH OBYYAIOIIETI'OCsl, POPMHUPYEMBIE B PE3VJIBTATE
OCBOEHMUMS JUCIUMIIJIMHBI (MO YJIS)

B mporecce ocBOeHUs TaHHOW AMCUMILIMHBEI CTyAEHT (GOPMHPYET U JIEMOHCTPHPYET ClEAYIOIIHE
KOMIIETEHLIUU:
e Biianenue Teopuel 1 HaBbIKAMHU NPAKTH4ECKOH paboThl B M30panHo# obactu xumun (I11K-2).

B pesynbrate OCBOCHMS [aHHOHW JUCUMIUIMHBI OOYYArOLIMHCS JOJDKEH JIE€MOHCTPHPOBAThH
ClIelyIOLIMe pe3yabTaThl 00pa30BaHHUS:

1) 3uaTh:
J OCHOBHBIE TIOHATHS KBAaHTOBOM MEXaHHKH, JI€XKallde B OCHOBE KBAHTOBOXUMUYECKHX
npencrasnenuii (I11K-2).
o CyTh MareMaTH4ecKoro ONMCAHHs CTAHOHAPHBIX MOJEKYISIPHBIX CHCTEM H METOIOB pEIleHHS

coorBercTByrouiero ypapaenus llpénunrepa (I1K-2).

. MeTobl YUCIIEHHOTO peleHns YIIIOBOH U paluabHO yacTu ypaBHenus [lIpémunrepa (ITK-2).
2) YmeTn:
o I[IpodeccroHanbHO MOJIB30BATHCSI OCHOBHBIMH TEOPETHUECKUMH MOHSATHUSIMH KBAHTOBOH XHMHH
(IIK-2).
. Pa3buparbcs B OCHOBHBIX METOJMKAX MPHOIMKEHHOIO PEIIEHHs KBAaHTOBOMEXAHHUYECKHX 3a/ay
(TIK-2).
3) Baagers:
o OO11eTeOpeTUUECKOH METOMMKON KBAHTOBOMEXaHHYECKOr0o onucanus Mukpomupa (ITK-2).
. OcHOBaMH METOJMK IOCTPOEHHS KBAHTOBOXHMUYECKOTO OIUCAHUS aTOMOB M MOJEKYISPHBIX

cuctem (I1K-2).

. OCHOBHBIMH YHCJIEHHBIMM METOJaMH PEIeH s IPUK/IAJHBIX 3384 KBanToBoH xumuH (ITK-2).



4. CTPYKTYPA U COAEP)KAHUE JUCHUILJIMHBI (MOJIYJISI)

OO1as Tpy10EMKOCTh TUCLUILIHHBI COCTABIAET 3 3a4éTHBIX enuuuIl, 108 yacos.

Ne | Paznen nucuuninHbl Bun yaebHoii paboTsl, BKIIIOYast O6bvem dopmeI

n/ CaMOCTOSATEIBHYIO paboTy y4eOHOUp | KOHTpOJIs

n CTYZIEHTOB U TPYJIOEMKOCTH (B aboThI ¢ yclrieBaem

yacax). IIPUMEHEH | OCTH (110
Hem HEJIeJIIM
=] HMHTEpaKT | cemecTpa)
o MBHBIX . ®opma
< METONOB | IPOMEXKYT
a S (B OYHOU
§ % yacax.%) | arrecraunu
2 # (10 ceM-
O T pam)
5 = =8 T =
5 2389888 |5
R |Exs |3 0O 4

1 | Teopetuueckue acnexkrer |3 | 1-3 (2 |2 8 2/50

KBaHTOBON XUMHUHU.
BonHoBast pyHKIIHS.
Duznyeckuit CMbICIT

BOJIHOBOH (DYHKITHH.

2 | Onucanue 3146 |4 2 16 2/33 Pelitunr-
KBaHTOBOMEXAHHYECKHX KOHTPOJIb
BEJIMYUH C TOMOIIBIO No 1
OTIEPATOPOB.

3 | OnepaTopsl OCHOBHBIX 3178 (2 |2 8 2/50
(GHU3MUECKUX BEIUYMH.

["'amMunbTOHMAH.

4 | YpaBHeHue 319-11 (2 |2 8 2/50
[HIpénunrepa.

Cranuonapaoe
ypasHenue Llpénunrepa.

5 | BopoponononoOubie 3112- |4 2 16 2/33 PeiiTunr-
aTOMBI. Y paBHEHHE 14 KOHTPOJIb
Ipénunrepa B Ne 2
cheprueckux
KOOpJIMHATaXx.

6 | Pemenue R-ypaBuenus. |3 | 15- |2 2 8 1/25
Pemenne ®-ypaBHeHus. 16
Pewenne ® -ypaBHeHusI.

7 | Yncnenusrii pacuér 3(017- |2 6 8 2/25 PeliTunr-
paaralbHOMN U YIIIOBOM 18 KOHTpOJIb
(GyHKIMI 1 aTOMHBIX Ne 3
opOutaneit B esom s
Pa3JINYHBIX KBAHTOBBIX
qucel
Bcero 18 |18 72 13/36 3a4ET




COHEPXXAHUE KYPCA

Yacrs 1. Teopernueckne acneKkTbl KBAHTOBO-XHMHYECKHX MPeICTABICHHIH

0 CTPOEHHSI AaTOMOB H MOJIEKY.JI

TeopeTndeckne acmekThl KBaHTOBOM XHMMHM. BonHoBas ¢yHkuus. OOGoOMIEHHAS KOOpAMHATA.
@usnueckuit cMpICT BOJHOBOM (yHkuuH. CBoiicTBa BOMHOBOW (YHKIMH. OCHOBHBIE IIOCTYJIATEI
KBaHTOBOM MexaHMkH. OnucaHHe KBAHTOBOMEXaHHYECKHX BEIHYHH C MOMOINBIO OmepaTtopoB. JInHeHHbIe
CaMOCONPSDKEHHBIE ONEpaTopsl MW HX CBoMcTBA. OmnepaTopbl OCHOBHBIX (H3MYECKHX BEIHUHH:
KOOPJMHATBI, IPOEKIUH HUMITYJIbCa, KHHETUYECKOM M MOTEHIHAIBHOU 3HepruH. [ amunbronuan. OOiee
ypaBHenue  Ilpémunrepa.  CrauumonapHoe  ypaBHeHue  [lIp&énunrepa. Cpennue  3Ha4YeHHs
KBAHTOBOMEXaHMYECKUX BeIM4YMH. COOCTBEHHBlE 3HAYeHHUS U COOCTBeHHbIe GYHKIHH. [IpHHIII

cynepnosuuuu. [Ipunnun Ilaymm.

Yacrse II. KBanTOBOMEXaHHYECKOE ONTHCAHHE CTPOCHHHA OAHO3JICKTPOHHBIX aTOMOB

Bonopomonogobusie atomel. Pemenne ypaBHenus IlIpéaunrepa s  OAHOJIEKTPOHHBIX
(Bogopononog00HeIX) aTroMoB. IIpeobpaszoBanue B cheprueckux (MOJISIPHBIX) KOOPAUHATAX U pa3eeHIe
nepemeHHbIX. Pemenne R-ypaBHenus; nmosmHomsbl Jlsreppa. ['nmaBHoe, opOuTaibHOE, MArHUTHOE M
CIIMHOBOE KBaHTOBbIE yucia. Pemenune ®-ypaBHeHus. Pemenue O -ypaBHeHUs; mojauHOMBI Jlexanpa.

VrinoBas 4acTh BOJIHOBOM (QyHKIIHH.

Yacrp 111 IIpubaukénHbIe METOAbI PelIEHHsI CTAIIHOHAPHOI0 YPABHEHUS

IIpéaunrepa aJst BOZOPOI0N0OI00HOI0 aTOMA

Uncnennpli pacuér nomuHomoB Jlsreppa u Jlexanzapa. AToMHbIe OpOHTaIM; pajdaibHas H
yrioBas 4acTb. ['paduueckoe mpeiacTaBieHME paiUalbHONH W yriioBod dyactu. [ paduueckoe
npexcrasienue nogHou ‘V-¢ynkuun. IIporpamMmmupoBanue paguaibHON U YrIIOBOM (DYHKIMN M aTOMHBIX

Op6I/ITaJI€I71 B IICJIOM IS pa3JIMYHbBIX KBAHTOBBIX YUCEC]I.

[TPAKTHUYECKUE 3AHATUA

—

BonHoBas pyHkuus. @PU3nyecKuit CMBICT BOJTHOBOM (YHKIIHH.

2.  Omnucanre KBAHTOBOMEXAHWYECKHUX BEJIMYUH C IIOMOLIBIO OMMEPATOPOB.

W

Pefitunr-kontposib No 1.



Onepatopsl OCHOBHBIX (DU3UYECKUX BEITHYHH.
Vpasuenue lIpénunrepa. BogopoaononoOHbIe aTOMEI.

Peittunr-kontposns Ne 2.

Ny W R

[IpuOnukE€HHBIE METOABI pEIIEHMs CTalHoHapHoro ypaBHeHust Illpémunrepa. Pemenne R-
ypaBHEHHS; IOJMHOMBI JIdreppa.

8. Pemenue ®-ypaBnenus. Pemenue © -ypaBHeHus; noauHoMsbl Jlexxanpa.

9. IlporpammupoBaHHe pagualbHOH M YIJIOBOM (YHKUHMA MW aTOMHBIX OpOHMTaNeidl B LEIoOM s
Pa3JINYHBIX KBAHTOBBIX YHCEIL.

10. Peiituar-konTposib Ne 3 (HTOTOBBIN).

5. ObPA3OBATEJIBHBIE TEXHOJIOTI'UA

N3noxenue TCOPETHYICCKOro MarepHaia OCYIECTBIISACTCS ¢ MPHUMEHECHUEM JJICKTPOHHBIX CPEICTB

o0yueHusl.

HeKOTopLIe pa3aciipl TCOPETHIECKOI'o0 Kypca pacCMarpuBarOTCs C MCIIOJIb30BAaHUEM onepexca}omeﬁ
CaMOCTOSITEIbHOM pa6OTI>II CTYACHTBI IOJy4alrOT 3aJaHHE€ Ha H3YyYCHUEC HOBOIO Marepuaa g0 €ero

H3JIOXKCHHUS Ha JICKIITHH.

Vcnonb3yloTesl akTHBHBIC M HHTEPAaKTHBHBIE (POPMBI OOYYEHHS: KOMIIBIOTEPHBIE CHMYJISIHHU
BBIYHCIIMTE/IBHBIX AJITOPUTMOB, pa3bop KOHKPETHBIX NPUMEPOB I pacCMaTpHBAEMbIX aIrOpuTMOB. [1pu

YTEHUH JICKI[UH MOTYT IIPUMEHATBCA SKCIIPOMTHBIC IICUXOJIOTHYECKHE DTHOJIbI.

IIJISI OIICHKH OCBOCHHS TEOPETHUYECKOr0 Marcpuajla CTyIeHTaMu HUCIIOJIB3YIOTCSA MMHCBMEHHBIC

KOHTPOJIbHBIE PaOOTHI U YCTHBIH ONPOC.



6. OIIEHOYHBLIE CPEJCTBA JJISI TEKYIIEIO KOHTPOJISI YCIIEBAEMOCTH,
IIPOMEJKYTOUYHOUW ATTECTAUMHM IO UTOTAM OCBOEHMSI JUCLHUILUIMHBI W
YUYEBHO-METOJWYECKOE  OBECIEYEHUE  CAMOCTOSITEJIBLHOII  PABOTHI
CTYJIEHTOB.

Bonpock! kK peHTHHI-KOHTPOJIIO:

PeiiTunr-konrpoan Nel

1. B uyém 3akmouaercs puU3HIeCKUil CMBICT BOJHOBON (QYHKITHH?

2. B uém cocTOMT NMpUHIKMIHAIBEHOE pa3Iiyie BOJHOBON (YHKIHHU CBOOOIHO JABHIKYIIEHWCS YaCTHIIBI U
YaCTHUI[bl, HAXOASIIEHCS B 3aMKHYTOM IIPOCTPaHCTBE?

3. Kakas Benn4yMHa COXpaHsETCs HEM3MEHHOH IIPU NEpexoe OT KJIACCUYECKOT0 YPaBHEHHS IBHIKCHHUS
K ypaBHenuto [Ip&nunrepa?

4. B uém ornmuue ypaBHeHus lllpénunrepa ans cuTyanuu, KOTopas MOXET pPa3BHBATLCSA BO BPEMEHH,
OT cTauroHapHoro ypasHenus LlIpénunrepa?

5. Uro rtakoe OOpOBCKHMH paguyC aroMa U KaK OH CBSI3aH C IIPEACTaBICHHEM O paclpeesieHHH
3JEKTPOHHOMU IUIOTHOCTH B IIPOCTPAHCTBE BOKPYT sIIpa aTOMa M BEIOPAHHOM CHCTEMbI KOOPIHHAT?

6.  KakoB o0muii B BOJHOBBIX (yHKUHMH aTroMa Bogopoaa? Uto Takoe ruOpHaH3alks U KaK [MOHATHE
THOpUAN3ALUHN CBA3aHO C BBIPOXKICHHEM COCTOSHHS JIEKTPOHA, HAXOMISAIIErocs B I10JIE aTOMHOIO
sapa?

7. Kakoii ¢usuyeckuil cMBICI HMEET HOPMHUPOBKAa BOJIHOBOM (YHKIHH M 3a4eM 3Ta OIepanus
IIPOM3BOAUTCS ?

8.  Kaxoil ¢usnyeckuil cMpICI HMMEET NPUHLHUI OPTOTOHAJIBHOCTH BOJIHOBBIX (YHKIMH JUIS PasHBIX

COCTOSIHHI?

PeiiTuHr-koHTpOJIBL N2

1. Yro Takoe BOAOPOAONIOAOOHBIE AaTOMBI?

2. OcHOBHBIE  NPHHUUIBI  pelleHHs  ypaBHeHust  IllpémuHrepa s OJHO3JIEKTPOHHBIX
(BOZOPOAOION00OHBIX) AaTOMOB.

3. K uemy npuBoaut npeoOpazoBaHue B chepuueckux (MOJSIPHBIX) KOOpPAMHATAX M paslelieHUe
HepEMEHHBIX ?

4. Pewenue R-ypaBHeHus; nonuHomsl Jlsreppa.

5. Yro takoe rJlIaBHOEC, Op6I/ITaJ'IbHOG, MarHUTHOE U CIIMHOBOE KBAHTOBEIE UKciia?



6. Pemenne ®-ypaBHEHUS.
7. Pemenue ® -ypaBHeHHUsI; 10JUHOMBI JIexaHnapa.

8. Kak npencraBnsieTcs yriopas 4acTh BOJTHOBOH (QyHKIIMU?

PeiiTunr-kouTpoJb Ne3

1. Ilpu m00OM SKCHEPHUMEHTAIBHOM ONpPEAETIEHUH paclpeesieHHss 3JeKTPOHHON IUIOTHOCTH B
NPOCTPAHCTBE OKOJIO siipa Mbl OyaeM HaOmonath cdepuueckyro cummerputo. Her nm 3xech
IPOTHBOPEYUS C YTBEPXKICHHEM O MOSBICHUH HEMPaBHJIBHBIX JJIEKTPOHHBIX PACIpeIeIeHHH HpH
Hanuuuu rudpuamsanuu? IloueMy peanbHas rubpuausanus HaOMIOJAETCS TOJABKO B TOM CIIyYae, eCiIu
aTOMbl OOBEIUHEHBI B MOJIEKYJIBI?

2. Kak MOXHO yNIpOILIEHHO OOBACHUTH TOT (aKT, YTO YPOBHH SHEPrHH B aTOME BOAOPOA COIMKAIOTCS
110 Mepe NpUOIHIKEHUS] 3HaYCHHS SHEPTUH K BEpXHEH I'paHHIle MOTEHIHAIBHON AMBI?

3. Kakas cBs3p UMeeTcs Mex 1y npuHIUNnoM [laymu u npoctpaHcTBeHHBIMU (hopMaMu MoJteKya? Moriu
OBl CyIIECTBOBAThH BIIOJIHE OIMpPEJEIEHHBIE MPOCTPAHCTBEHHBIE (HOPMBI MOJIEKYJI, €CIIH Obl MPHHLIAII
[Taynu ne BeImoNHSIICA?

4. Yto Takoe NPUHLHUI MaKCHMAaJIBHOIO MEPEKPBIBAHUS U KAaK C €ro MOMOINBI0 MOXXHO MPUOIHKEHHO
0OBACHHUTH U IOCTPOUTH IIPOCTPAHCTBEHHBIE (POPMBI THITHYHBIX OPraHHYECKUX MOJIEKYII?

5. YTo HOBOroO BHOCHUT B ONHCAHHE aTOMOB IMPHOJIMKEHHE MHOTHX YaCTHI[, KOIJIa OKOJIO aTOMa UMEEeTCs
HE O/IUH, @ MHOTO 3JIEKTPOHOB?

6. Kakodl OCHOBHOH NpPUHLHMI 3aJ0)K€H B JIOOOH NPHONMKEHHBIA METOJ pEIeHUS YpaBHEHHS
pénunrepa?

7. Kakasg OLEHKa 3HAYEHUs OHEPIUHM IOJYYHMTCS, €CIH BOCIOJB30BAThCS HanOoOJee MPOCTBIM M
ynotpeduTenpHpM MeToioM Putna? [lonyuurces sTa olieHKa 3aHHKEHHOM HIIH 3aBBILIEHHON?

8. C mnomompIO Kakoro mnpuéMa MOXKHO JOOHUThCS, 4TOOBI HalIEeHHBIE BApHALlMOHHBIM METOI0M

3Ha4YEHMs YPOBHS SHEPTHH KaK MOXKHO 6oJiee OJIM3KO COOTBETCTBOBAIM PEAIIbHBIM YPOBHAM SHEPIHHU?
Bonpocel 17181 caMOCTOATEIbHOI PAaGOThI CTYIEHTOB:
1. MoxHo 11 u3mMeputh (pa3oByro CKOpocTh? JaTh HOSCHEHHE.

2. ®azosas ckopocTh BoJH Jle Bpoiing Gonblne ckopocTy cBeta B Bakyyme. He nmpotuBopednt mu

9TO IMOCTYyJlaTaM TCOPHHU OTHOCHTEJIBHOCTH? I[aTI) INOSICHCHHC.



3. Wcnone3ys cooTHoenue HeonpeneneHHocTd AxAp > HaiiTi BbIpakeHHe, [O3BOJISIOLIEE
OLICHUTh MUHHMAIBHYIO 3Hepruto [E . dJIeKTpOHA, HaXOAAWIEroCs B OJHOPOJHOM MOTEHIHATBLHOM

ALIUKE IMMPUHOM [ .
4. B nOTeHIHATLHOM OECKOHEYHO TIIyGOKOM SIIMKE SHEPrHs 371eKTpoHa F TOUYHO ompereseHa.

2 "
3HAuMT TOYHO ONpEJEIEHO U 3HaYEHHE KBaJpaTa UMITyjIbca 31eKTpoHa p~ = 2mkE . C apyroi CTOpoHEL

3JICKTPOH 3allepT B OrPAaHHYeHHO 00JIaCTH POCTPAHCTBA C JIMHENHBIME pasMepaMu [ . He npoTuBopeynT
JI1 3TO COOTHOILIEHHIO HeonpeaeaeHHocTU? JlaTh NosiCHeHHe.

5. Hanucare ypaBnenue Illpenunrepa ajst THHEHHOTO IapMOHHYECKOrO OCHHILIATOpA. YYecTb,
YTO CHIA, BO3BpAILAIOLIas YacTULy B IOJOXeHHe paBHoBecus, f =—[x (rne [ — xodpduumeHt
IPONOPIHOHAIBHOCTH, X — CMEIIEHHE).

6. [Touemy mpu Qu3MYeCKOW HHTEPHPETAlUH BOJHOBOH (YHKIMU TOBOPSAT HE O caMoW |/ —
byHKIMH, a 0 KBapaTe ee MOJLYJIsI \l// 2 ?

7. YeMm 00yc10BIIEHO TpeOOBaHHE KOHEUHOCTH |/ — QYHKIUU?

8. Ypasuenue lllpenunrepa 11 cTallMOHAPHBIX COCTOSHHM HMEET BHL:

0’ 2m

axl/zl . (U-E)y=0.

O6GocHOBaTh, HCXOMS U3 3TOTO ypaBHEHHUs, TPeOOBAHHUS, IPEABSBISIEMbIE K BOJIHOBOM (PyHKIMH —

€€ HENMPEPLIBHOCTh U HENPEPBIBHOCTD MEPBOM MPOU3BOIHOMN OT BOJIHOBOM (DYHKIIHH.

2
9. Moxet i /(x) GbITh Gosblue earnHULBI? JlaTh MOSCHEHHE.

10. Ilokasatb, 4to I |/ — (QYHKUMH HMEET MECTO PABEHCTBO ‘l//(x)\z =y (x)y (x), re

" (X) o3HauaeT PYHKIMIO, KOMILIEKCHO COTPSIKEHHYIO w(x).

11. DeKTpoHy B MOTEHLHAILHOM SIUUKE [HPUHOH | OTBeYaeT BOJHOBOM BEKTOD
Tn
k= ; (tne n=1,2,3,...).

Vcnonp3ys cBA3b SHEPTHH dJIEKTPOHA £ ¢ BOJHOBBIM BEKTOPOM K , TONYYHTH BBIDAKEHHE IS
COOCTBEHHBIX 3HaUYeHUIT sHepruu £ .
12. YacTuna HaxomumTCs B TNOTEHIMAIBHOM siMKe. HalTH OTHOLIEHHE pa3sHOCTH COCETHUX

SHepreTHYecKux yposHeit AE 1., KOHEprum E, 4actungp B Tpex ciywasx: 1) n=3,2)n=10,3)n — w

13. CobcTBeHHas (bYHKIII/ISl, OMMUCBhIBArOIIasd COCTOSHHAC YaCTHULIbl B IOTCHIUAJIBHOM SIIUKE, UMEET

sun i/, (x) = C, sin(z n/l)x . Vicnons3ys ycnoBus HOPMHPOBKH, OlpeienTh noctosuuyo C, .

9



14. CoGcTBeHHas d)yHKL[I/Iﬂ, OIMAChIBAIOIIass OCHOBHOE COCTOSHHE J3JIEKTPOHA B aTOME BOJIOpOAA,

HUMECCT BUI.
I
w(r)=Ce “,
2
dregm B 5
roe a, = — paauyc nepBoi 60poBckoil opOuTHL. OnpenenuTs paccTosiHHe, Ha KOTOPOM
e‘m

BEPOSITHOCTh HAX0X/IEHHUS 3JIEKTPOHA MaKCUMaJIbHA.
15. DnexTpoH B aTtoMe BOJOpOJA ONHCHIBAETCSI B OCHOBHOM COCTOSIHHH BOJIHOBOM (YHKLHEH
— b
ag o o o
w(r)=_Ce (a, — paguyc mepBod OOpoBckoil opOuTbhl). OnpeneauTh OTHOIICHHE BEPOSTHOCTEMN
W, W, npeGbiBanus snekTpona B cepuueckux cnosax tonmmuoit Ar =0.01a,, pamuycamu , = 0.5a
1 g 0 I 0
ur,=1.05q,.
16. ATom BoZOpO/ia HAXOAMTCS. B OCHOBHOM COCTOSIHMM. Bbramciuts: 1) BepositHocts W, Toro,
4TO JJEKTPOH HAaXOIHUTCSA BHYTPH O0JIAaCTH, OTPAHUYEHHOM chepoit paauyca d,,, paBHOTO pajuycCy IepBoi
GOpoBCKO OpOHTHI; 2) BepoSTHOCTH W, TOro, 4ro >1eKTPOH HaXOmMTCA BHe O5Toif ob6macTu; 3)

orHowenue BepostHocTed W, /W, . BonHOBYIO QyHKIHIO CUHTATH H3BECTHOIA:
1 _r
Vipor)= —a, .

17. 3aBucsimas ot yrna ¢ yriosas (ymkuus umeer sux D(@) = Ce™ . Vcnomssys yciosue

HOPMHUPOBKH, OITPEACTIUTH ITOCTOAHHYIO C 5

BOHpOCLl K 3a4€eTy

1. Teoperuueckue acnexThl KBaHTOBOH XuMuH. BonHoBas ¢pynkuuns. OG00IEHHAsS KOOpIMHATA.

2. @usuueckuit cMbIC BOJHOBOH (yHKIUH. CBOHCTBA BOJTHOBOM ()YHKIIHH.
3. OcHoOBHBIE MOCTYJIAThl KBAHTOBOH MEXaHUKH.
4. OnucaHue KBaHTOBOMEXAaHHYECKHX BEJIMYMH C IOMOLIBIO ONEpaTopoB. JIMHEHHBIE OMEPATOPhl U HX

CBOWCTBA.
5. Onucanue KBaHTOBOMEXAaHHMYECKHX BEIHYMH C IOMOLIBIO omnepaTopoB. CaMOCONMpSIKEHHBIE
OIIepaTopbl H X CBOMCTBA.
Onepatopbl OCHOBHBIX (PM3UYECKHX BEIUYMH: KOOPAHHATHI, IIPOEKIMH UMITYJIbCA.
OnepaTopbl OCHOBHBIX (PM3MYECKUX BEJIMUHH: KHHETHYECKOW H MOTEHIHATBbHON SHEPTHUH.

['amunpTOHMAH.

bl

O61ee ypaBHenue Llpénunrepa.
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10.
11.
12.
13.
14.
15.
16.
17.
18.
16.
20.
21
22,
23.
24.

CraunonapHoe ypaBaenue [lpénunrepa.

Cpennue 3Ha4€HUSI KBAHTOBOMEXAHUYECKUX BEJTUYUH.

CoOcTBeHHbBIE 3HAYEHHS U COOCTBEHHBIE (DYHKIIUH.

[Tpunnun cynepnosuuuu. [Ipunnun Iaynu.

Boznoponononobnele arombl. Pemenune ypasHenus Llpénunrepa 1uis 0 JHOAIEKTPOHHBIX aTOMOB.
[Ipeobpa3zoBanue B chepudeckux (MOISAPHBIX) KOOPAUHATAX U pa3/ie/ieHHE MEPEMEHHBIX.
Pemenue R-ypaBHenus; nosuHomsl Jlsreppa.

['maBHOE, OpOUTAIBHOE, MATHUTHOE U CIHHOBOE KBAHTOBBIC YHCIIA.

Pemenne ®-ypaBHenus. Pemienne © -ypaBHEHHs; IOJIMHOMBI Jlexanapa.

VYrioBas 4acTh BOJIHOBOH (yeKIHH.

[Tpubnmx€HHBIE METOBI PELIEHHS CTallMOHApHOTO ypaBHeHus [lIpénunrepa
Yucnennslii pacyér noauHoMmoB Jlsreppa u Jlexanapa.

ATOMHBIE OpPOMTAIN; pafuajbHasi U yrjioBas 4acTh.

['padpuueckoe npencraBieHue paguaibHON U YIIIOBOH YacTH.

['pauueckoe npeacraBneHue noaHon V-pyHkium.
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7.  YYEBHO-METOJMYECKOE W HWH®OPMALMOHHOE OBECIEYEHUE
JTUCLHUATIIMHBI (MOLYJIST)

OcHoBHas JMTEpaTypa:

—

B. I'. [upenabcon. KpantoBas Xumusi. MoJjekysbl, MOJEKYJSIPHbIE CHCTEMbl M TBEp/blC Telia:
yyeOHOe mocoOue misi By3oB. 3-¢ u3d., ucnp. (o1.). M.: BMUHOM. Jlaboparopusi 3nanuii, 2014.
www.studentlibrary.ru.

2. 10.A. baiikoB, B.M. Ky3nenos. KpanToBas wMmexanuka: y4yeOHoe mnocobOue. M.: BHMHOM.

Jlaboparopust 3HaHui, 2015. http://www.studentlibrary.ru/book/ISBN9785996329892.html.

3. TloranoB A. A. Ilpuposa u MexaHu3Mbl cBsi3bIBaHUsI aTomMoB: MoHorpadus. M.: UL PUOP, HUI|
MH®PA-M, 2016. http://znanium.com/catalog.php.

JlonoiHUTe/ILHAS JIUTEepaTypa:

1. Opnmun H.A. CrtpoeHue atoma ¥ XHMMMUECKas CBs3b: yuyeOHOe mnocobue. 2-e WU3[., JOMOJHEHHOE

Baagumup. 2010. http://e.lib.vlsu.ru/handle/123456789/2108.

2. AM. T'ony6es, A.A. Bonkos, N.B. Tareanuna, B.H. 'opsueBa. Ctpoenue BemectBa. Ctpoenue

kpuctauios : yueO. [locobue. M.: MU3n-Bo MI'TY um. H.D. baymana, 2010. www.studentlibrary.ru.

(O8]

A.A. T'ypos, @.3. banaes, [1.B. Ciutukos. CtpoeHue BelecTBa : METOJ. YKa3aHUsl K BBIIIOJIHEHHIO
nabopaTopHoi pa®oThl o Kypey «O60mas xumus». M.: U3n-Bo MI'TY um. H.D. baymana, 2011.

www.studentlibrary.ru.

IIporpammuoe obecnieyenne u UHTepHer-pecypcsl.

1. http://www.y10k.ru/books/ 4.

http://www.sciencedirect.com

http://chemteq.ru/lib/book

sl U

http://www.chem.msu.su/rus

8. MATEPUAJIbHO-TEXHUYECKOE OBECIIEYEHHUE JUCHUIIJIMHBI (MO/YJIS)

[Ipy YTEHHMH JIEKIIMOHHOIO Kypca MCIOJIB3YIOTCS MYJIbTUMEIUNHHbBIE CPE/ICTBA OOYYEHHS B BHJIE
Habopa CJIai/I0B C JIEMOHCTpALMEN uepes MpoeKTop.
Ha 51a00paTOpHBIX 3aHATHSAX MCIOJIB3YIOTCS KOMIIBIOTEPbI H COOTBETCTBYIOLIECE TPOrPAMMHOE

obOecrieyeHue.
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I[Iporpamma cocrasnena B cooTBeTcTBHE ¢ TpeboBanusmu ®I'OC BO no manpasnenmio — 04.04.01 —
“Xumust” (MarucTparypa), mporpaMMa MOATOTOBKH «XHUMHSI OKPYKAIOLIEH Cpebl, XHMUYecKas
9KCIIEPTH3a B 9KOJIOTHYECKask 6€30MacHOCTRY. M

Pabouyto mporpammy cocraBuin gonent JIo6xo B.H.
Penenzenr ‘ m«é/uwm OOAM%%IM WL 000 ) T ,(,T” \J/T‘. ng K 7{ i {3

ITporpamMma paccMOTpeHa 1 0no0peHa Ha 3acefaHuy Kadeaphl XHMHH
ITporokon Ne -5/ Aot A€ 1o 2015 r.

3apenyromuit kadenpoii / S e o]

4

PaGoyas nporpamMma paccMOTpeHa B 000peHa Ha 3aCelaHuH YIeOHO-METOMIECKOH KOMHCCHY

nanpasienus 04.04.01 — “Xumus™ (Maructparypa)
IIpoTtoxon Ne 3%( oT Al-1o 201 S T.

/ il
ITpencenarens koMuccHU Lof pasces”

7

ITporpamma nepeyTBepxaeHa:

Ha Q01 6/ AO/Y  yueGusii rox. Tpotokon 3acenanus kadenper Ne , ot 5.09. 16 rona
3as. xadempoit /%f’l%f[w

Ha 030/?/20/ 5 yueGusiit rox. [IpoTokon 3acenamus Ka(bellpbl Ne / or J00F fProna
3aB. kadenpoii /@/1 G

Ha 21 &ZQQ 19 yue6usbiit ron. ITpoTokon 3acemanus kadenper Ne 'f_ ot 3P 1% roma
3as. xadeapoii /1:)(1/144’ My,

Ha yueOHbIi rox. IIpoTokon 3acemanus kadenpsr No ot roaa

3aB. kadenpoii

Ha y4e6nbii rox. IIpotokon 3acemanus kadenpst Ne ot roza

3aB. kadenpoii
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