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1 ]_Ie.]'ll/l 1 3a1a91 U3YYCHUSA TUCHHUILIMHDBI

1.1 Ieab TUCUMIJIMHBI

Ilenpro Kypca SBISETCS O3HAKOMIJICHHE CTYJICHTOB CO CIEeHU(PUUYSCKUMU
KBAaHTOBBIMU CBOWCTBAMHU U 3aKOHOMEPHOCTSIMHU MUKPOOOBEKTOB, C IPUMEHEHUEM
3aKOHOB KBAaHTOBOUM MEXAaHHKH JIJI aHaIu3a (PU3NIECKUX SBJICHUHN U TIPOIECCOB.

1.2 3apaum (uCHUILTHHBI

- ¢GopMHUpPOBaHHE OCHOBHBIX TIOHSATHH W TPEACTABICHUN KBAHTOBOM
MEXaHUKH;

- 03HAaKOMJIEHUE CTYJCHTOB C OCHOBHBIMM ~ METOJAMHM 3TOM HAyKM M HX
WCIIOJIb30BaHUEM [IJISI PEIICHUS Psia KOHKPETHBIX 33]1a4;

- co3maHue 0a3pl JUIA  M3y4YEHUS MOCIEOYIONIMX paslie]oB  Kypca
TeopeThuuecKon Ppu3uku;

-00Cy)KJIeHHe TPWIOKEHUM KBAaHTOBOM MEXaHWUKH, TPEJCKAa3aHHbIX Ha
OCHOBE KBAHTOBBIX CBOMCTB U 3aKOHOMEPHOCTEW MUKPOOOBEKTOB;

- (QopMupoBaHue y OyIaylIMX y4dHUTEJIEHd MPEACTABICHHUS O KBAHTOBOM
TEOPUH KAK

(yHIaMEeHTe COBPEMEHHOM (DU3UMKHU M KaK Ba)KHEHIIEH COCTaBHOM 4acTH
00I11eY€eI0BEYECKON KYIbTYPBHI.

1.3 Mecto aucHUIUIMHBI (MOAYJIfI) B CTPYKType 00pa3oBaTeIbHOI

MPOrpaMmbIl

KBaHTOBass MEXaHMKa SBISAETCS OJHHUM W3 IVIABHBIX JOCTHIKEHUN HAy4dHOMU
Mbicii XX Beka. Hapsiay ¢ Teopueil OTHOCUTENbHOCTH OHA COCTaBIIACT (PyHIAMEHT
coBpeMeHHOU (u3uku. OHa omupaeTcss HAa 3HAYUTENIBHO 00Jiee CIOXHBIN, MO
CPaBHEHHMIO C KJIACCUYECKOW MEXAHUKOM, MaTEMaTHYECKHUM anmapar.

[Iporpamma Kypca mpeaycMaTpUBaeT H3y4YeHHE TPEX  (PUBHUECKH
HKBUBAJICHTHBIX (POPMYIMPOBOK KBAHTOBOW MEXAHUKW: BOJHOBOW MEXaHUKHU
[pénuurepa, matpuuyHo MexaHuku ['eilzeHOepra W BEKTOPHOW KBAHTOBOW
MexaHnuku Jlupaka. Hapsgy ¢ Teopernueckumu BOIpOcamMu Iporpamma Kypcea
COAECPKUT pa3liell «IKCIEPUMEHTAIbHBIE OCHOBBI KBAHTOBOW MEXaHUKW». B HEM
OTPa)KarOTCS BOMPOCHI, 3HAHUE KOTOPBIX HEOOXOAUMO JJIsl JaTbHEHIIIEro U3yYeHuUs

Kypca.

1.4 IlepeyeHb MIaHMPYEMbIX Pe3yJabTATOB O0Oy4YeHHS] MO JAUCHUILIHHE
(Moay/110), COOTHECEHHBIX ¢ IUIAHUPYEMbIMHM pe3yJbTATAMHU OCBOCHHS
0o0pa3oBaTeJIbHOM NMPOTrPaAMMBbI

[Iporiecc  w3ydeHuss AMCUMIUIMHBI — HampaBiieH Ha  (OpPMHUpPOBAHHE
CIEIYIOIINX KOMIICTCHIIAM:

OK-3, cnoco6eH nucnoap30BaTh €CTECTBEHHOHAYYHbIE U MATEMAaTUUYECKUE
3HAHMS JIJIs1 OPUEHTUPOBAHUS B COBPEMEHHOM MH(POPMALIMOHHOM MPOCTPAHCTBE.

Ne | Unnexc Copneprxanue B pesynbraTte nzydeHus yueOHON TUCIUTUINHBI
ILIL. | KOMIET | KOMIETEHUMHU (WIn €€ 00yyaromuecs: JOIKHBI




CHIIUN II{:lCTI/I) 3HAThb YMETh BJAACTh

1. OK3 — CIOCcOOeH 3.1. mecto V.1 B.1.

2. HUCIIOJIBb30BATH KBaHTOBOU CaMocTOATEEHO MaremaTuuec-
eCTECTBCHHOHAYY-HbIe | MCXaHUKH Ha npruodperaTh KO# KyJIbTypO¥,
1 MATeMATHIEOKHE KapTe HayKH, eé SHHWA 110 HEOOXO0INMOi
SHAHUS UL POJIb Kak KBaHTOBOM JUTSI TOHUMAaHUS

byH1amMenTa MEXaHHKe, U OTIHCAHUS
OPUEHTHUPOBAHUS B .

COBPEMEHHOMN UCIIONB3Ys KBaHTOBO-
COBPECMCHHOM (bU3UKHU 1 KaK yUeOHYIO MEXaHMIECKUX
MH(}OPMALHOHHOM COCTABHOM YacTH | JIMTEPATypy H SABJICHUIA;
MPOCTPAHCTBE 00IIeYeIoBeYecK | COBPEMEHHEIE B.2. MmeTogamu

O KyJIbTYpHI; WH(QOPMAIMOHHBIE | MaTEeMATUYECKH

3.2. OCHOBHEIE 5 X

TIOHSTHS, KOMMYHHUKALMOHH | mpeoOpa3oBaHK

MPUHIMITGI, WACH | bIE TEXHOJOTHH; i st

W ypaBHEHHUS ¥.2. ucnonb30BaTh | momydeHus

KBaHTOBOM 3HaHUS, OCHOBHBIX

MEXaHHKH, 3Talbl | MOJNyYSHHBIC TIPU (bH3HUECKHX

€C CTAHOBJICHUA U | U3YUCHHUU JaHHOT'O PC3yJIbTATOB,

Pa3BUTHSL; Kypca, B IPyTux B.3. HaBbIKaMU

3.3. paszenax IPUMEHEHNS

MaTEMAaTHYECKUN | TEOPETHYCCKOM ypaBHEHHS

anmapar busukwy; HIpénunrepa

KBaHTOBOM V.3. pemars JUTS PETIICHIUS

MEXaHUKH; 3a7a49u JyIst OCHOBHBIX

3.4. OCHOBHBIC MIPOCTHIX KBAHTOBO- | KBAHTOBBIX

pe3yJIbTaThl MEXaHUYECKUX 3a/ad.

TOYHO-PEIIAEMBIX | MOJIENEH;
KBAaHTOBBIX 3aja4, | Y.4.

METOAa TEOPHH aHaJIM3UPOBAThH
BO3MYLLIEHUH U (u3nYeCcKuil CMBICT
NpPaKTHYECKUE OCHOBHBIX (opMyII,
MPUIIOKEHUS YpaBHEHUH U
KBaHTOBOM pe3yJIbTaToB
MEXaHUKH. KBaHTOBOM
MEXaHUKH,
MIPUMEHATh
TPUHIIUIT
COOTBETCTBHAL.

2. CTpyKTYypa M coaep:KaHHe JUCUMILIHHBI

2.1 PacnpenesieHne TpyA0EéMKOCTH TUCHUIIMHBI 110 BUIaM padoT

OO6miast TpyA0EMKOCTh UCHHUILIUHBI cocTaBisieT 2 3ad.en. (72 daca), ux
pacmnpeneneHue o BuIaM paboT peicTaBlIeHo B Tabmuie (012 cmyoenmog 3D0).

Bun yuebHo# paboTh Bcero CemecTpbl

4acoB
7 - |- -

AyauTOpHBIE 3aHATHS (BCEro) - - -

B ToMm uucne: - _ _

3aHsaTHS JICKIIMOHHOI'O THUIIA - - -




3aHATUS CEMUHAPCKOTO TUIMA (CEMHHAPBI,
NPaKTUYECKHE 3aHATHUS, TPAKTUKYMBI, JJAOOpaTOpHBIE
paboThl, KOJIJIOKBUYMbI U HHbIE aHAJIOTHYHBIE
3aHATUSA)

CamocrosiTesqibHasi padora (Bcero)

B ToM uncne:

- H0O20MOBKA K JeKyusiam ;

- H0O20MOBKA K cemurnapam .

Yacvl KOHMPOAUPYEMOU CamMOCmMOoAmenbHOU pabomol

Bun npomexxyTouHoi aTTecTaluu (3a4eT, 3K3aMEH) 3au. 3au. - - -
OO0m1as Tpy10€MKOCTh qac 72 72 - - -
3a4. €. 2 2 - - -

2.2 CTpyKTypa IUCHUIIMHBI:

Pacnpenenenue BUI0B yd4eOHOM pabOThl M UX TPYIOEMKOCTH I10 pa3Ienam

JUCHUITIINHBI.

Paznensl TUCHUIUIMHBL, U3yYaeMbIe B ceMectpe (01 cmyodenmos 3D0)

2.3 Conep:kanue pa3iejioB IMCUMIIIMHBI:

N KomnuecTtBo yacos
° AynuTtopHas CamocrosTenbHas
pasne HaumeHnoBanue paznenos
Bceero pabota pabota
a A [ m3 | Jp
1 2 3 4 5 6 7

OKCIepUMEHTAIIBHBIE OCHOBBI U 23 4 10 - 9

I. MaTeMaTUYECKUH anmnapar
KBaHTOBO! MEXAHUKH
TouHo penraempie KBAaHTOBO- 30 8 10 - 12
MEXaHUYECKUE 3aJauu.

2. OnHoMeEpHOE IBHKEHHUE.
JIBM>KEHHE B IIOJIE IEHTPAIbHBIX
CHJI
[TpubnuxeHHbIe METOIBI 28 6 10 - 12

3. KBaHTOBOM MexaHUKH. Teopus
BO3MYIICHUN

4 CIuMH ¥ CUCTEMBI TOKIIECTBEHHBIX 32 10 10 - 12
YacTHI|

5. UTOIro 113 28 40 - 45

2.3.1 3angaTn JeKIIHOHHOT0 THIIA




HanmenoBanue dopma TeKyIIero
Ne Conepxanue paszuena
pazznena KOHTPOJIA
1 2 3 4
DkcnepuMeHTaIbHbIE | BBeeHne. MecTo KBaHTOBOM MEXaHHMKHW Ha | Y CTHBIM OIIPOC
OCHOBBI U KapTe Hayku. OCHOBHBIE 3Tallbl
MaTeMaTH4ECKHUI CTAaHOBJICHUSI KBAHTOBOM TEOPHH.
annapat kBaHToBoM |KBaHTOBas TeopHs Kak BaKHEHIIast
MEXaHUKHU COCTaBHas 4acTh 00LIEUETIOBEUECKOM

KYJIBTYpBI.
OKCIEpUMEHTAJIBHBIE OCHOBBI KBAHTOBOU
MexaHuku. HecocTosTenbHOCTb
KJIaCCUYECKOH (U3UKU NPH 00BACHEHUN
ATOMHBIX SIBJICHUH (pacrpeiesieHue YHEPrun
B CIIEKTPE U3JIy4yeHHs aOCOIIOTHO YEPHOTO
Tena; Mozenb aroma Pezepdopaa u
npobiema ee yCTOHUMBOCTH; JIMHEHYaThIi
XapakTep aTOMHBIX crieKTpoB). [locTynaTsl
bopa 1 ux sKcriepuMEHTAIBHOE
noATBepKAeHne. KBaHTOBaHME KPYTOBBIX
OpOUT B aTOME BOAOPO/IA. Y POBHU SHEPIUU
U CIIEKTPAJIbHBIE CEPUH
BOJIOPOJIONIOA00HOT0 atoMa. TpyaHocTH
teopun bopa. DneMeHTapHas KBaHTOBas
TEopHsl cBeTa U O0BSICHEHUE Ha €€ OCHOBE
dorosnexTpuueckoro 3ddekra, apdexra
Komnrona. ['unotesa ne bpoiins o
KOPIIyCKYJISIPHO-BOJIHOBOW ITPUPOJIE
MHUKPOYACTHI] U €€ dKCIIEPUMEHTAIILHBIC
MOATBEPKIEHUS (OIBITHI IO AUPPAKIINU
JJIEKTPOHOB, HEUTPOHOB, aTOMOB U
MOJIEKY).
MareMaTnyeckuii anmnapar KBaHTOBOM
MexaHuku. [ToHsiTue o BOJTHOBOM PpyHKIMK
KBaHTOBO-MEXaHUYECKON CUCTEMBI.
CratucTuieckoe TOJIKOBAaHKE BOJIH /€
bpoins. BepoATHOCTHBIN XapakTep
3aKOHOB KBAHTOBOM MEXaHUKH.
VYpaBuenue Ipéaunrepa s cBO6OAHOM
YaCTUILIBI ¥ YAaCTHIIbI BO BHEILIHEM
NOTEHLIMaIbHOM noJie. CTaliMoHapHbIe
coctosHus. YpasHeHue llIpénnnrepa nis
CTallMOHAPHBIX COCTOSIHUN. Y paBHEHUE
HEIPEPBIBHOCTH B KBAHTOBON MEXAHMKE.
BekTop MI0THOCTH IIOTOKA BEPOSTHOCTH.
[IpuHIHMI Cynepno3unuy COCTOSTHUN
B KBaHTOBOI1 MexaHuKe. M300pakenue
(bu3NYECKUX BEIMYNH JTUHEHHBIMU
CaMOCOIIPS)KEHHBIMU OIIEPATOPaMH.
OrnepaTopbl KOOPIMHATHI, UMITYJIbCA,
MOMEHTA KOJIMYECTBA IBUKEHUS, SHEPTHHU.
Teopembl 0 COOCTBEHHBIX QYHKIUAX U
COOCTBEHHBIX 3HAUEHUSIX JIMHEHHBIX




CaMOCONPSKEHHBIX oniepaTopoB. CpenHue
3HaYeHUS PUINIECKUX BETUYHUH U
BEPOATHOCTH UX JI03BOJICHHBIX 3HAUCHUH.
CootHomenus kommyTanuu. [lorstue o
MOJIHOM Ha0ope GU3UYECKUX BEINYHH.
CoOTHOIIEHHE HEOTIPECTICHHOCTEN /ISt
KOOpJMHATHI U UMITyJibca. HepaBeHCTBO
[eiizenbepra. Kputnka ommbOo9HbBIX
TOJIKOBaHUM COOTHOIIEHUI
HeonpeneneHHocTe. Poib mpouecca
U3MEpEeHUs B KBAHTOBOM MEXaHHKE.
JuddepennmrpoBanue onepaTopos 1Mo
BPEMEHHU U 3aKOHBI COXpAaHEHUS B
KBaHTOBOM MexaHuKe. CBSA3b 3aKOHOB
COXPAaHEHHUS C CAMMETpHUEH POCTpaHCTBA U
BpPEMCHU.

TouHo perraembie
KBaHTOBO-
MeXaHUYeCKHe
3anauu. OJHOMEPHOE
JIBIDKEHUE.
JIBr>KeHuUE B 11OJIe
LEHTPATBHBIX CUJT

B3anMocCBs3b KBAaHTOBOH U KJIIACCUUECKOU
MexaHuku. O000IIeHne ypaBHEHHS
["amunpToHa-KO0M B KBaHTOBOW MEXaHUKE.
[IpenenpHbIl EpEeXo] K KIACCUYECKOU
MexaHnuke. Teopemsl Dpendecra. [IpuHiun
MPUYMHHOCTHU B KBAHTOBOM MEXaHHKE.
OaHOMEpPHBIE KBAHTOBO-MEXaHUYECKHE
3a/1auu. 3aja4a 0 YaCTUIIE B OJJTHOMEPHOM,
a0COTIOTHO HEMPOHUIIAEMOM SIIITHKE.
JInHEelHBI TApMOHUYECKUNA OCLHUILIATOP,
€ro PHEPreTUYECKU CIIEKTP U BOJHOBBIE
¢bynkuun. BanmonelicTBie MUKpOYaCTHIIBI
C ITOTEHLIMATIBHOM CTYIIEHBKOM.
Han6apreproe paccesiaue. [Ipoxoxaenue
YaCTHUIIBI Yepe3 MOTEHIIUAIbHEIN Oapbep
IPSIMOYTOJIbHOM U POU3BOJIbHOM (hOPMBI.
TynnenbHbIl 3 Pext. Ob1ue cBoiicTBa
OJHOMEPHOTO JBMKEHUS MUKPOYACTHULIBI.
JIBU>KeHUE B IIEHTPAIbHO-CUMMETPUYHBIX
nosisix. [IpoGnema AByX Ten B KBAaHTOBOM
MEXaHHMKE U €€ CBEJCHHUE K 3a7a4e O
JIBUKEHUH OJJHOM YaCTHUIIbI B LIEHTPAIbHO-
CHUMMETPUYECKOM MoJie. MHTerpansl
nBIkeHus. OnepaTopsl MOMEHTA UMITYJIbCA,
UX COOCTBEHHbIE (PYHKIIMU U COOCTBEHHBIE
3HayeHud. PagnanbHoe ypaBHEHHE
[Ipenunrepa. [loBenenue paguanbHOM
BOJTHOBOM (DYHKITMH HA OOJIBIIIMX ¥ MAJTBIX
PacCTOAHUSAX OT LIEHTpPA OJIS.
Boaopononono0Hslii aToM (3HEepreTudeckue
YPOBHU U CTPYKTYpa BOTHOBBIX (PYHKIIHIA
JIUCKPETHOTO CHEKTPA; «CITyHdaTHOE
BBIPOXKJICHUE; PaJiMalIbHAS U YTIIOBas
MIJIOTHOCTH AJIEKTPOHHOTO 00J1aKa;
CHEKTPOCKOMUYecKas KIacCH(PUKAIs
COCTOSIHMI1; KPYTOBBIE TOKH B aTOME U

YceTHBI ompoc




MarHUTHBII MOMEHT OPOUTAIBHOTO
JBIKEHUS 3NIeKTpoHa). KBaHTOBaHUE
SHEPTUH BpalleHus (IPOCTPAHCTBEHHBII
potatop). MoJiesb ONTHYECKOTO 3JIEKTPOHA
JIJISI aTOMOB ILIEJIOYHBIX METAJIOB.

[TpubnmxeHHbIC
METOALI KBAHTOBOU
MexaHuku. Teopus
BO3MYILICHUM

Teopust Bo3mymieHuit. Ilonsitue o
Pa3IMYHBIX IPECTABICHUSAX COCTOSHUS
KBaHTOBO-MEXaHUYECKOW CUCTEMBI.
MatpudHoe peacTaBIeHUE ONIEPATOPOB.
VYpasuenue lllpennnrepa B MaTpu4HON
dopme. [ToctaHOBKA 33724, peIAEMBIX
METOJaMH TEOpUU Bo3MyLIeHus1. Teopus
CTAallMOHAPHOT'O BO3MYIICHUS IIPU
OTCYTCTBHUH U HAJIMYUU BBIPOXKI€HUS. CHIIbI
Ban-nep-Baansca. U3oTonnyeckuii caABUr
YpOBHEH BOJIOPOAOIIOT00HOTO aTOMA.

TGOPI/UI BBIHYKACHHBIX KBAHTOBBIX
epexoaoB.

DNeMEHTBI TEOPUH U3ITYUECHHUS.
BeposTHOCTh BBIHYKIEHHBIX
AIIEKTPOIUIIONIBHBIX IEPEXOJIOB.
KoaddurmenTs! DitHIITEHHA 115
MHAYLUUPOBAHHBIX U CIIOHTAHHBIX
nepexo10B. COOTHOIIIEHUE
HEOIPEAEIEHHOCTHU AJIsl DHEPTUH U
BpeMeHH. IHTEHCUBHOCTb U €CTECTBEHHAs
HIMPHUHA CIEKTpaIbHBIX JIMHUN. [IpaBuita
oTOOpa IS AJIEKTPUUYECKOT0 AUIOJILHOTO
W3JTyYEHUS OCLMIUIATOPA U ONITUYECKOTO
JJIEKTPOHA B aTOMax.

YceTHBI ompoc

COuH ¥ CUCTEMBI
TOXXIECTBEHHBIX
YaCTHI]

[TpuHIUIT TOXIECTBEHHOCTH OJMHAKOBBIX
MuKpoyacTull. Oneparop nepecTaHoBKU
yacTull. CHMMETpUYHBIE H ACUMMETPUYHBIE
coctosHus. bozons! u pepmuonst. [punimn
[Taymu. [TpubnwxenHas Teopusi atoma
renusi. CUHIJIETHBIE U TPUILJIETHBIE YPOBHU
(opTo- u maparenuit). OdMeHHOE
B3auMoielicTBUE. MHOTO3J1EKTPOHHBIE
atoMsl. [TonsaTre o meTone
€aMOCOTJIaCOBaHHOT O IOJIS; TpaBuja
CJIO’K€HUSI MOMEHTOB; TUITBI CBSI3€H
AJIEKTPOHOB B aTOMax.
CrnexkTpockonuueckas KiaccuuKamms
cocrosiuuil. [lepuoanyeckas cucrema
sanemenTtoB JI. 1. MenneneeBa. 3amoaHeHne
00oJiouek B aroMax. MoJsiekyJia BOJIOpojia U

YceTHBIR ompoc




MIPUPOJA XUMUYECKUX CHJL.

3akmoueHue. ['paHuLbl IPUMEHUMOCTH
HEPEJSITUBUCTCKOW KBAHTOBOM MEXaHUKHU.
dopmanbHasg CXeMa KBAHTOBOM MEXAHUKHU.
HekoTtopsie KOHIIENTYyalIbHbBIE BOIIPOCHI
KBaHTOBOUW MEXaHUKHU.

2.3.2 3aHATHA CEMUHAPCKOT0 THUIIA

HaunmenoBanue
paszena

TemaTuka NpakTUYECKUX 3aHATUN
(cemmHApOB)

dopma TeKy11ero
KOHTPOJIS

2

3

4

DKCepUMEHTAIbHbIE
OCHOBBI U
MaTeMaTHYECKUI
anmnapat KBaHTOBOI
MEXaHUKU

Ne 3ansitue 1. 3atpyaHeHuUs KJIaCCUYECKOM
(hbU3UKH B OOBSICHEHUH CBONCTB
AJEKTPOMArHUTHOTO U3TyUYEHUS U
MHKPOOOBEKTOB.

1.IIpoGnema nznyuenuss AYT.
HeB03MOXHOCTh 00BSCHEHUS 3aKOHOB
dhotorddhekTa Ha OCHOBE AIEKTPOTUHAMUKH
Makcsemia.

2.Mopaenp ynpyro-cBsi3aHHOTI'O 3J1€KTPOHA U
e€ 3aTpyAHECHUS.

3. Muckyccus bopa u DifHinTeiiHa o
(GyHIaMEeHTaIbHOM NPUHIINIIE KBAHTOBOM
MEXaHHUKH (COOTHOIIEHNE
HEOIpeIeJIEHHOCTEH AJ1s1 SHEPT U U
BPEMEHN).

3anatue 2. BOJIHOBBIE AKETHI.
CooTHo1IeHE HEONPEAETIEHHOCTEH.
1.Bonnosoii naker. ®a3oBas U rpynnosas
CKOpOCTH BOJIH Jie bpois.
2.CoOTHOILIEHUS HEOTIPEAETICHHOCTEN.
3.Bpems pacriibiBaHNs BOJTHOBOTO MAKeTa.
3anstue 3. Co6cTBeHHbIE DYHKIMH U
COOCTBEHHBIE 3HAYEHUSI ONIEPATOPOB.
1.Co6cTBeHHBIE (DYHKIIUU U COOCTBEHHBIE
3HAYEHUS ONePaTOPOB UMITYJIbCA, TPOEKIIUU
MOMEHTa UMITyJIbCa U €ro KBaJpara.

2. HopmupoBka BOJTHOBBIX QyHKIUIT B
CJIly4ae HENPEPBIBHOTO CIIEKTpa
COOCTBEHHBIX 3HAaYEHU.

3anarue 4. KommyTtaropsl.
KoMMyTannoHHbIe COOTHOIIEHHUS JI1s
KOOpJAWHAT U UMITYJIbCOB, IPOEKIIUI
MOMEHTAa KOJIMYECTBA ABUKCHHUS.

KomnokBuym.

KontposnbHas
pabora Nel
MaremMarnueckuii
anmapar KBaHTOBOU
MEXaHHKHU.
CooTHotieHus
KOMMYTAalMH

TouHo perraembie
KBAHTOBO-
MEXaHHYECKHE
3amauu. OqHOMEpPHOE
JIBIDKEHUE.

3andarue 6. JINHEWHbII rapMOHUYECKUN
OCLIIJLIATOP.

1. Beruncienue sHepriuu HyJIeBbIX
KoJe0aHui Ha OCHOBE HEPAaBEHCTBA
I'elizenoOepra.

Komnoksrym.




JIBMyKeHHE B IOJIe
HCHTPAJIbHBIX CUJI

2. BhluncIieHHE aMITUTY ] BEPOSITHOCTEN C
MIOMOIIIBIO YCIOBHUS HOPMHUPOBKH BOJTHOBBIX
(hyHKIIUH.

3.1IpaBuna orbopa nus JII'O.

3ansarue 7. Onepatopbl MOMEHTA
KOJIMYECTBA JBUKCHHUSI B cpepruieckoi
CUCTEME KOOpJMHAT.

1.Oneparopsl MOMEHTA UMITYJIbCA U €T0
MPOEKIUH B chepuuecko cucreme
KOOpIMHAT.

2.0mepaTophl MOBBIIIEHUS U TOHWKEHUS
MOMEHTa UMITYJIbCA..

3ansarue 8. /[Br>keHHE MUKPOYACTUIIHI B
T0JI€ LIEHTPAJIBHBIX CUJI (2 Yac.)
HccnenoBanue paanaibHON IIIOTHOCTH
BEPOSITHOCTH B BOJIOPOJIONIOA00OHOM aToMe.

[TpubamxeHHbIC
METO/Ibl KBAaHTOBOM
MexaHukH. Teopust
BO3MYILICHHUI

3ansartus 3, 4. KBaHTOBBIE NTEpeXObl B
YCJIOBHSIX HECTAIIMOHAPHOTO BO3MYIIICHUSI.
1.BeposITHOCTh KBAaHTOBBIX MEPEXOOB MO/
BIIMSIHHEM TIEPUOUIECKOTO BO3MYIICHUSI.
DNEeKTPUYECKHUE TUTIOIbHBIE TEPEXOIBL.
2.1IpaBuia orbopa ist OpOUTATBLHOTO U
MarHMTHOTO KBAHTOBBIX YHCEI.

3. Beraucnenue ko3 HumeHToB
DOWHIITEHHA.

4.EcTtecTBeHHAs IIMPUHA SHEPTETUUECKOTO
YPOBHSI.

5.Ynopyroe paccesitHue 4acTull B IEPBOM
MPUOTMHKEHUN TEOPUU BOSMYIIECHUH.
3anstue 5. BanmoeiicTBre KBaHTOBOM
CUCTEMBI C 3JIEKTPOMArHUTHBIM MOJIEM
(KOMIBIOTEPHBIIN SKCTIEPUMEHT)
1./IByxypoBHEBasl cucTema B 0JIe
3JIEKTPOMAarHUTHON BOJIHBI.

2.1lepexoabl B JUCKPETHOM CHEKTPE.
3.KBaHTOBBIE MTEPEX0/IbI U3 AUCKPETHOTO
CIEKTpPa B KOHTHUHYYM.

Komnoxksuym

CIHH U CUCTEMBI
TOYKIIECTBEHHBIX
YaCTHI]

3anarue 6. CriuH 3JIeKTpoHa
1.IlepecTaHOBOYHbIE COOTHOLIEHUS AJIs1
OIIEpaTOpOB CIIMHA.

2. Marpuus! [aynm.

3.0neparopsl MOBBILEHUS U TOHM)KEHUS
MPOEKIIMU CIIUHA.

3anarue 7. ATom renus.

1. IIlpumeHenne Teopur BOZMYLIEHU I
JBYXKPaTHO BBIPOKJIEHHOTO YPOBHS AJIs
OTIpe/IeNIEHUs] SHEPreTUUYECKOro CrieKTpa
JBYXJIEKTPOHHON CHUCTEMBI.
2.OOMEHHBIH 1 KyJIOHOBCKUI1 HHTETpaJIbl.
3.0mnpeneneHue BU1a TPUILIIETHBIX U
CUHTJIETHBIX BOJHOBBIX (DYHKIIHH.

4. Opto- 1 maparemnuii.

Komnoksuym.

KonTtponsHas
pabota No2:
OIIpEIEIIEHNE
OCHOBHBIX TEPMOB
IUIS IEPEXOAHBIX U
pelKO3eMeNbHBIX
JJIEMEHTOB




3ansarue 8. Mosekysa Bogopoaa

1.Pacuer 3HEpreTH4ECKOro CreKTpa
MOJIEKYJIbI Bogopoaa. MuTerpaibt
O0OMEHHOTO U KYJIOHOBCKOTO
B3aUMO/JICHCTBUS, HHTETPajl
HEOPTOTOHAJILHOCTH.

2.0OnpeneneHue BUIa BOJIHOBBIX (PYHKITUH C
Y4E€TOM UX CBOMCTB CUMMETPHHU.
3.¥YcraHoBneHue KpuTepus 00pazoBaHus
MOJIEKYJIBI BOJOPO/1a U TOMEOIOJISIPHON
XUMHYECKOH CBSI3H.

3ansatus 9, 10. MHOrosneKTpoHHbIE
CHCTEMBI

1. Berunciienue opOUTaIbHOTO, CTUHOBOTO U
[IOJIHOT'O MOMEHTA KOJINYECTBA JIBUKCHHUS
MHOT'03JIEKTPOHHBIX aTOMOB.
2.0mpeneneHre OCHOBHBIX TEPMOB
MHOT'03JIEKTPOHHBIX aTOMOB C YYETOM
npaswi XyHja.

3. Beruncnenue 3ppexTuBHOrO Ynca
MarHeToHoB bopa.

2.3.3 JIabopaTopHbIe 3aHATUS

He npedycmompenut

2.3.4 IllpumepHasi TeMATHKA KyPCOBbIX padoT (IPOEKTOB)

He npedycmompeno

24 Ilepeyennb Y4eOHO-MeTOAUYECKOro o0ecrevyeHust IS
CaAaMOCTOAITEILHOM PadoTHI 00yYAIOIIUXCH MO0 AUCHUIINHE (MOAYJII0)

[TepedyeHn y4eOHO-METOAMUECKOTO 0OECTICUSHHSI TUCITUTIITUHBI 110

HanmenoBanue N
No BBITIOTHEHUIO CAMOCTOSITETILHOM paboThI
paznena
1 2 3

9. 1.Dkcrepumen- | 1.CamocTosTenbHas padota Nel
TaJbHbIE OCHOBBI |«Hacenue Kiraccuueckoi MeXaHUKH U KIIACCHYECKOM
51 ANEKTPOMHAMUKID)
mareMmatuueckuii 2. CamocrositensHas pabora Ne 2 « DkcriepuMeHTaIbHBIE OCHOBBI
armapar KBaHTOBOM MEXaHUKNY.

KBaHTOBOM 3.CamocrostenbHas pabota Ne 3 «MaremaTudeckuii anmapar
MEXaHUKH KBAaHTOBOM MEXaHUKNY.

10. 2. TouHo- 1. CamoctosarensHas padota Ne 4 «OmHOMEpHOE TBUKEHHUEY.
peraeMble 2. CamocrosrtensHas padora Ne 5 «JIBukeHHe 37IeKTpOHA B
KBaHTOBO- [EHTPATLHO-CHUMMETPUYHOM TI0JIE B aTOME)

MEXaHUYCCKHE
3a1a4uu

11.

3. ITpubmmxen-
HbIE€ METOBI
KBaHTOBOU

CamocrositenbHas padota Ne 6 «IIpumeHnenune crainoHapHOM 1
HECTAllMOHAPHON TEOPUH BO3MYLIECHHID




MEXaHUKH.
Teopus
BO3MYILICHUI
12.  |4.CnuHun CamocrostensHas pabota Ne 7 «3ddexTo, 00ycnoBICHHBIE CTUHOM
CUCTEMBI ANEKTPOHA

TOKIECTBEHHBIX
JaCTHI]

3. O0pa3oBaTeJibHbIE TEXHOJIOTHH

B cootBerctBuu ¢ TpedoBanusimu @I'OC npu peanuzanuu pa3InyHbIX BUIOB
yueOHOW paboTel B Mmpolecce H3y4YeHUs AUCHUILIMHBL «Vctopus ¢uankm»
IpelyCMaTPUBAETCS UCIIOJIb30BAHHUE B YUEOHOM IpOLIECCE CIEAYIOMNX aKTUBHBIX U
MHTEPAaKTUBHBIX (POPM MPOBENECHUS 3aHATUM:

® JICKLINU;

® [I0JIrOTOBKA MMMCbMEHHBIX pedepaToB M0 TEMaM Kypca;

Temoil pedepata noMKHA OBITH HCTOPHUS OTKPBITUS KOHKPETHOTO

(pU3HUECKOro 3aKOHa WJIM Pa3BUTHE MPEACTABICHUI O MPHUPOAE KOHKPETHOIO
asneHusi. Kpome toro, Temoii pedepara MOXKET CIIyKUTh HayyHasi AESITEIbHOCTD
B 00J1acTH (PU3UKHU OTAEJIbHBIX YUEHBIX U HAYyYHBIX LIKOJI.

4. OuneHoOYHbIC CpPeacTBA ISl TEKYILIero KOHTPOJIA YCHEeBAEMOCTH U
MPOMEKYTOYHOM aTTeCcTauuu
4.1 ®oHJ OLIEHOYHBIX CPEACTB AJIs IPOBEACHUS TEKYyIIeHl aTTecTaluu

Bonpocs! KOJIIOKBUYMOB

Komnoksuym ~ Ne 1. OKCIIEPUMEHTAJIBHBIE OCHOBBI U
MATEMATHYECKNI AITITAPAT KBAHTOBOU MEXAHUKH

1. ®opmymna [lnanka.

2. Teopus poToHOB DHUHINITEHHA.

3. JIMCKpPETHOCTh aTOMHBIX COCTOSIHUIA. Teopust BOJOPOAONOA00HOTO aToMa
o bopy.

4. BonHoBbI€ cBOMCTBA yacTull. ['unoresa ae bpoisi.

5.0nucanue COCTOSIHMSI C TIOMOUIbIO BOJIHOBOM (yHKIMH. BoaHoBas
bynkuus ne bpoitst 1715 cBOOOIHOM YaCTHUIIBI.

6. CratucTrueckasi MHTEpIIpETaIis BOJHOBOM (DYHKIIHH.

7. YpaBaenue . llpenunrepa.

8. CTanimoHapHbIE€ COCTOSHUSI.

9. ILIOTHOCTH TOKA BEPOSITHOCTH.

10. ComocraBneHue omeparopoB (U3MUECKUM BEITUYMHAM B KBAHTOBOU
MEXaHHKE.

11. IlpuHUOMN CynepHno3WUHUHM COCTOSIHUM W JIMHEMHOCTH OIEpaTOpPOB B
KBAaHTOBOM MEXAHUKE.

12. CoOcTBeHHbIE PYHKIIMU U COOCTBEHHBIE 3HAYEHUS OTIEPATOPOB.

13. CamocomnpspkeHHBIE OnepaTopbl. BelmecTBEHHOCTh MX COOCTBEHHBIX
3HAYECHUH.

14. OpTOroHaJIbBHOCTh 1 HOPMUPOBKA COOCTBEHHBIX (DYHKIIUH.

15. Cpennue 3naueHus1 GU3MUECKUX BEJTMYUH.




16. Kommyranusi omneparopoB. YCIOBHE COBMECTHOM OMNpPENEICHHOCTH
(bU3NYECKUX BEJIIUYUH.

17. HepaBenctBo I 'eiizernbepra. CooTHOIIIEHNE HEOTIPEICTICHHOCTEH.

18. M3meHeHUE BO BPEMEHHU CpPEIHUX 3HAUYCHUM (PU3MYECKUX BEIMYUH.
HuddepenurpoBanne onepaTopoB MO BPEMEHHU.

19. 3akoHbI cOXpaHEeHHs B KBAHTOBOM MEXAaHHKE U UX CBSI3b CO CBOMCTBAMHU
CUMMETPUH MPOCTPAHCTBA U BPEMEHH.

20. Teopemsl Dpendecra. [I[puHIAT TPUIMHHOCTH B KBAHTOBOW MEXaHHKE.

21.06006menue ypaBHeHus [ 'amuiibToHa-IK0OM B KBAaHTOBOM MEXaHHUKE.

22.ITpenenbHbli MEPEeXo]1 K KIaCCUUYECKON MEXaHUKE.

Kommokeuym Ne 2. TOYHO PEITAEMBIE 3AJIAYM KBAHTOBOW
MEXAHUKHN: OJAHOMEPHOE JABWMXXEHWE. JABWXEHWE B TIOJIE
HEHTPAJIBHBIX CHUJL.

1.YHacTuua B NOTEHUIUAIIBHOM SIIIHUKE.

2.JInHEeWHBIN TApMOHUYECKUN OCLIUILIATOP.

3.B3zanmonencTBHE MHMKpPOYACTHLBI C MPSIMOYIOJBHOM NOTEHIHMAIBHOU
CTYIICHBKOM.

4. TIpoxoxaeHrue 4YacTHIlbl 4Yepe3 MOTEHIUaNbHBIA Oaphep. TyHHETbHBIH
2 dexT.

5./IBr>KeHnE B IEHTPAIIbHO-CUMMETPUYHOM 1oJie. Pa3znenenue nmepeMeHHbIX
B ypaBHeHud llIpénunrepa.

6.CoOcTBeHHbIE (DYHKIIMA M COOCTBEHHBIE 3HAUEHUS OTEpaTopa MOMEHTA
VIMITYJIbCA.

7.PagnanbHoe  ypaBHenwe  IlIpénuurepa.  DHEPreTUYECKHl  CIIEKTP
BOJIOPOJIONIOI00HOTO aToMa.

8.PamuanbHble  BOJHOBBIE  (DYHKIIMM  CTAallMOHAPHBIX  COCTOSTHUM
BOJOPOJIONOA00HOr0 aTOMa U paJiialibHas MJIOTHOCTb BEPOSITHOCTH.

9. Knaccudukanus cocTossHui B aTOME BOAOPO/IA.

Komnoksuym Ne 3. TEOPUS BO3MYIIIEHUI

1.CranmonapHasi TeOpusi BO3MYIIICHUI HEBBIPOXKIEHHOTO YPOBHSI.

2.CranmoHapHasi TeOpHsi BO3MYIIEHUN NP HAJTMYUU BBIPOKICHUSI.

3. Teopwust BO3MYIIIEHNS, 3aBUCSIIETO OT BpeMeHH. KBaHTOBBIC TIEPEX0IbI MO
BJIUSTHAEM BO3MYIIEHHUS, TTIEPUOIUUECKH 3aBUCAIIETO OT BPEMCHH.

4. BeposITHOCTh IIEKTPUUECKUX JTUTIOJTbHBIX epexooB npu
B3aMMOJICUCTBUM  3apsHKEHHOM  YacTUIIBl € DJIEKTPUYECKHM  TI0JIeM
AJIEKTPOMArHUTHOM BOJIHBI.

5.KoaddurmenTsr DiHIITEIHA.

6.1IpaBuna ordopa 111 OpOUTATILHOTO U MATHUTHOTO KBAHTOBBIX YHCEIL.

Konnoksuym Ne 4. CITMH U CUCTEMBI TOXXKJAECTBEHHbBIX YACTHUI]

1.CriuH 351eKTpoHa. DKCIEpUMEHTAIbHbIE (DAKTHI.

2. Onepatopsl cniuHa. Matpuus! [aynn.

3..IlosHBIA MOMEHT KOJMYECTBA JIBUKEHHUS JJIEKTPOHA. Croun -
OopOUTaIbHOE B3aUMO/ICUCTBUE.




4. ToHKasi CTPYKTypa CIIEKTPOB BOJIOPOAONOI0OHBIX aTOMOB.
5.HopMmanbhnslii 3pdexT 3eemana.

6. AHOMabHBIN A PexT 3eemana.

7. IlpuHIUIT HEPA3ITUUYUMOCTH OJMHAKOBBIX MUKPOYACTHII.
8.CUMMeTpHUYHbIC U aHTUCUMMETPUYHBIE COCTOSIHUS. B0O30HBI U (hepMHUOHBI.
9. Ilpunnun [aymnm.

10.Ilepnonnueckas cucrema snementoB [[.M. Menneneesa.

11. Atom renus. [1apa- u oprorenuii. OGMeHHOE B3aUMOJICHCTBUE.
12.Monekyna Bogopoaa. [Ipupona KOBaIEeHTHOM XMMHUYECKOU CBSI3H.
13.CniuH 1 BaJl€eHTHOCTb.

IIpumepHbIA BAPHAHT KOHTPOJILHOM PadoThI

1. JIuHeWHBIA TapMOHUYECKUH OCHUJUISTOP C 3apsA/IoOM € IOMEIIEH B OJHOPOJHOE
AIIEKTPUYECKOE TOJIe HAMPSHKEHHOCTRIO € , HAPABICHHOE BIIOJIb OCU KoieOaHuil. PaccmarpuBas
JIEHCTBUE JICKTPUUECKOTO MOJIS KaK BO3MYIIICHUE, HAUTH TOMPABKU MIEPBOTO U BTOPOTO MOPSIKA
K SHEPruM OCHWUIATOpa. B ueM 3akiroyaeTcsi BIUSHUE HAJOKEHHOTO 3JIEKTPUUYECKOTO TOJIS?
[Tokakute, 9TO BHEIIHEE DJJICKTPHUECKOE TIOJE MOXKET «IIOJAaBHTH» HYJIEBbIC KOJCOAHUS
ocrmuiatopa. IIpu kakoM mosie 3To Bo3MOKHO?  (cM., Hanp., ['anmuukuit B.M., Kaprakos b.M.,
Koran B.U. 3amaun mo kBaHToBOM Mexanuke, Ne 8.3).

2. HaiiTn mompaBKy MEpPBOrO MOPSAIKAa K YPOBHSM DHEPTUU M BOJHOBBIM (YHKIHSIM
AIIEKTPOHA, JABMXKYIIErocs B cPepuyecKu-CUMMETPUYHOM I10JI€, B MPUCYTCTBUU OIAHOPOIHOTO
MAarHuTHOTO II0JIS, HAIPABIECHHOTO BJOJb OCH Z. YUYeCTh, YTO HEBO3MYLIEHHBIMH BOJHOBBIMU

q)yHKI_[I/IHMI/I SIBJIAIOTCSI COOCTBEHHBIE (1)YHKI_[I/II/I oreparopa ImpoeKuuu MOMEHTA UMITYJIbCa K -

3. Ilpu paccMOTpeHUH BOJOPOJIONOAOOHBIX aTOMOB OOBIYHO CUMTAETCS, YTO 3JIEKTPOH
HaxOJUTCA B KYJIOHOBCKOM ITI0JIE aTOMHOTO sapa. [Ipu 5TOM HE y4UTBIBACTCS OTIUYME MOJSA OT
KYJIOHOBCKOTO B 00J1aCTH caMoro sifjpa. HaiiTu nompasky nepBoro nopsjika K OCHOBHOMY YPOBHIO
SHEpPruM, 0OYCIIOBIEHHYI0O KOHEUYHBIMH pa3Mepamu sjipa, CUUTas SApO PaBHOMEPHO

3apsKEHHBIM IIApHKOM paguyca 7, ~1072cu . Paguyc nepBoii 60poBckoit opoutel a~ 1072 cu.

B xauectBe oreparopa BOSMYIICHUS TPUHATH
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EW
OTHOCUTEJIBHBII CABUT OCHOBHOT'O YPOBHS SHEPTUU 70 ipu Z ~ 100.
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4.2 @oHJ OUEHOYHBIX CPEACTB J/Jsi NPOBeJAeHHUS MPOMEKYTOYHOM
arrecTanuu



IIpuMepHBbIe BONIPOCHI K 3a4€Ty
1. ®opmyna Ilnanka.



2. Teopust GoTOHOB DUHIITEIHA.

3. JIMCKpETHOCTh aTOMHBIX COCTOSIHUM. Teopust BOJOPOAONOA00HOTO aToMa
o bopy.

4. BosHOBBIE cBOMCcTBa yacTull. I unoresa ne bpoitis.

5.0nucaHue COCTOSHUSI C TIOMOIIBIO BOJHOBOM (QyHKuuu. BomHoBas
bynxus ne bpoiins ans cBOOOAHON YaCTHUIIBL.

6. CraTuctrueckasi MHTEPIIPETAlUs BOJIHOBOU (DyHKITHH.

7. YpaBaenue . lllpeaunrepa.

8. CranmoHapHbIE COCTOSTHUSI.

9. ILIOTHOCTH TOKA BEPOSITHOCTH.

10. ComocraBneHue omneparopoB (U3MUECKUM BEIUYMHAM B KBAaHTOBOU
MEXaHUKE.

11. IlpuHUMO CynepHno3WUUH COCTOSIHUM W JIMHEMHOCTH OIEpaTOpPOB B
KBAHTOBOM MEXAHUKE.

12. CobcTBeHHbIe (PYHKIIMU U COOCTBEHHBIC 3HAYEHUS OTIEPATOPOB.

13. CamoconpsikeHHBIE omnepaTopbl. BelecTBEHHOCTh MX COOCTBEHHBIX
3HAYCHHUU.

14. OpTOroHaJIbBHOCTHh 1 HOPMHPOBKA COOCTBEHHBIX (DYHKIIUH.

15. Cpennue 3HaueHUs PU3NUECKUX BEIUYMH.

16. KommyTamust  omnepartopoB. YCIOBHE COBMECTHOM ONPENEICHHOCTH
(bU3NMYECKUX BEIIUYHUH.

17. Hepasenctso ['eitzen0epra. CooTHOIIIEHUE HEOTPEICIIEHHOCTEH.

18. M3meHeHHe BO BpeMEHHU CpPEAHUX 3HAYCHUN (PU3MUECKUX BEIUYMH.
JuddepenurpoBanye onepaTopoB 110 BPEMEHHU.

19. 3akoHBI cOXpaHEHHs B KBAHTOBOM MEXaHUKE U UX CBS3b CO CBOMCTBAMU
CUMMETPUH MPOCTPAHCTBA U BPEMEHH.

20. Teopemsl Dpendecta. [IpuHITUTT TPUIMHHOCTH B KBAHTOBON MEXaHUKE.

21.0606menue ypaBHeHus ['amuinbToHA-SIKOOM B KBAaHTOBOM MEXaHHKE.

22.1IpenenbHblii IEPEXO.T K KIACCUUYECKOU MEXAHUKE.

23.YacTtuua B IOTEHLMAIBHOM SIIIUKE.

24 JIuHeHbIN TApMOHUYECKUN OCLIUILIATOP.

25.B3auMOJIEUCTBUE MHUKPOYACTULI C MPSIMOYTOJIBHOM MOTEHUMAIBHOU
CTYTIEHBKOI.

26.1IpoxoxkeHre YacTHUIlbl Yepe3 MOTCHIMANbHBIA Oapbep. TyHHEIbHbBIN
b dexT.

27.]IBukeHrne B LEHTPAIBHO-CUMMETPUYHOM  mone.  Pa3nmenenue
nepeMeHHbIX B ypaBHeHuU lIpénunrepa.

28.CoOcTBeHHBIE (PYHKIIMM U COOCTBEHHBIC 3HAUCHUS OMepaTopa MOMEHTa
MMITYJIbCA.

29.PagnanbHoe  ypaBHeHue llpémuHrepa. DOHEpPreTHYecKWii  CHEKTP
BOJIOPOJIOTI0I00HOTO aToMa.

30.PaguanbHble  BOJNHOBbIE  (YHKIMU  CTAllMOHAPHBIX  COCTOSTHUM
BOZOPOJIONIOI00HOT0 aTOMa U paJitalibHas MJIOTHOCTb BEPOSITHOCTH.

31.Knaccudukaius COCTOSIHUN B aTOM€ BOJIOPO/Ia.

32.CranmoHapHas TEOpHs BO3MYLIEHNN HEBBIPOKIEHHOTO YPOBHS.



33.CraumoHapHast TeOpYsl BO3MYILEHUI ITPU HATUYUHU BBIPOXKICHUS.

34.Teopusi BO3MYLIEHHUs, 3aBUCALLETO OT BpeMEHHU. KBaHTOBBbIE MEPEXO/Ib
IIO/] BJIMSIHUEM BO3MYILEHHMS, IEPUOIUUECKH 3aBUCAILETO OT BPEMEHMU.

35.BepositHOCTB DJIEKTPUUECKUX JHIIOJIbHBIX IIEPEX0I0B npu
B3aMMOJCUCTBUM  3apPSDKEHHOM  4YacTHMLBl € DJJIEKTPUYECKMM  IIOJEM
AJIEKTPOMArHUTHOU BOJIHBI.

36.KoadpummenTst DitHmTeHa.

37.I1paBumna oTO6Opa /17151 OPOUTAIILHOIO U MATHUTHOTO KBAHTOBBIX YHCEIL.

38.CnuH »51eKTpoHa. DKCIIepUMEHTaIbHbIE (DaKThI.

39. Oneparopsl cinHa. Martpuiis [Taynm.

40.1lomHBII  MOMEHT KOJIMYECTBA JBHKECHUSI DJIEKTPOHA. Cmun -
OpOUTANIBHOE B3aUMO/ICHCTBHE.

41. ToHKasi CTPYKTypa CIIEKTPOB BOIOPOIOTIOJOOHBIX aTOMOB.

42 .Hopmainbnbiit 2¢dexT 3eemana.

43. AnomanbHbiil ekt 3eemana.

44. 1TpuHIMIT HEPAZTUYUMOCTH OJUHAKOBBIX MUKPOYACTHII.

45.CuMMeTpUYHBIE W AHTUCUMMETPUYHBIE  COCTOSIHMS. bo3onsl m
(epMHOHBI.

46. IIpuaun Iaynn.

477.1lepuoanueckas cucrtema 3nmemeHnToB [[.1. Menneneena.

48. Atom renus. [1apa- u oprorenuii. OOMeHHOE B3aMMOIEHCTBHE.

49.Monekyina Bogopoza. [Iprpoaa KOBaJIeCHTHOM XUMUYECKOM CBSI3H.

50.CruH 1 BaJICHTHOCTb.

5. IlepeyeHb OCHOBHOW W JONOJHHUTEJILHON Y4eOHOW JHUTEPaATyphl,
HEe00X0UMOIi 1JI1 OCBOCHHUS TUCIMILIMHBI (MO1YJIA)

5.1 OcHoBHas TuTEpaTYypAa:

1. lemunoud .- CII0..: Jlans, 2020.

2. bapanosckuii B.. KBaHTOBasi MEXaHWKa U KBAHTOBAsI XHMUS:
y4eb.nocobue s By3os/B.M.bapanosckuid. - M.: Akagemust, 2021.

3. bapcykoB O.A. OcHoBbsl aToMHOM (puzukn / O.A. bapcykos, M.A.
EnpsmeBuu. — M.: Hayunsiit mup, 2020.

5.2 JlonoJiHUTEIbHAS JIMTEPATYpa:

4. JTannay JI.I. Kypc Teoperuueckoit ¢puszuku. Tom III. KBanTtoBas
MEeXaHHKa (HEPEJIITUBUCTCKAS TeOpHsl) [ DNEKTPOHHBIN pecypc]: yueOHoe mocoOue
it By3oB/ Jlanpay JI /., Jindumn E.M.— DnekTpoH. TeKCToBbIE JaHHbIE.— M..:
OU3SMATIINUT, 2004.— 798 c.— Pexum nocryna:
http://www.iprbookshop.ru/17288.— DbC «IPRbooks», mo maporo.

6. bioxunues J[.1. OcHoBbI kKBaHTOBOI Mexanuku - M.: Hayka, 1983.

7. MatBeeB A.H. AtomHas ¢usuka - M.: Beicias mikona, 1989.

8. CokoinoB A..A., TepnoB .M., Xykosckuii B.YH. KBanToBas mexanuka, -
M.: Hayxka, 1979.

9. llInoneckuit 3.B. ATomHas ¢usmka, 1. 1 u 2. — M.: Hayka, 1984.


http://www.iprbookshop.ru/17288

10. HaseigoB A.C. KBantoBas mexanuka. — M.: Hayka, 1973.

I1. Mynranosckuii B.B., Bacunesckuii A.C. Kypc Teopernueckoit
¢uzuku.  KsantoBas mexanuka — M.: [Ipocsemienue, 1991.

12.  ®epmu O. KBanTtoBas mexanuka. Koncnekr nekuuit.— M.: Mup, 1968.

5.3. llepuognueckue U3IaHUA:

O 031NN =~ W —

. XKypHan npukiagHoi MEXaHUKU U TEXHUYECKOU (DU3UKHU
. XKypHan texaudeckoit pusuku

. N3Bectust BY30B.Cepusi: @uznka

. UmxenepHas ¢usnka

. [lpuknanHas MexaHuka

. [lpuknannas MexaHuKa U TeXHUYECKasl (pusznka

. Teopetnueckas u maremaTuueckasi puznuka

. Ycrnexu MEXaHUKU

. Yenexu pu3n4ecKux HayK

10. VYuenble 3ammcku Ka3zaHCKOrO TOCYIapCTBEHHOIO YHHBEPCUTETA:
cepusi: DU3MKO-MaTEMATUUECKUE HAYKU

6. Ilepeuenn pecypcoB HHPOPMALMOHHO-TEJIEKOMMYHUKANMOHHOM CeTH
«HTEpHET», HE00XOAUMBIX JJI OCBOCHH S JUCUMILIMHBI (MOLYJIs1)

eLIBRARY — Hayunast anekrponHas 6ubnmoreka http://elibrary.ru/

7. Meroanyeckue YyKazaHMsi I OOy4YalOUIMXCH 1O OCBOCHUIO
AUCHUILIUHBI (MOIYJIs1)

3ayeT NpoBOJUTCS B KOHIlE cemecTpa. Ha 3adueTe olieHMBaroTCs MOJTy4YEHHbIC
TEOPETUYECKUE U TMPAKTUYECKUE 3HAHUSA, UX MPOYHOCTb, PA3BUTHUE TBOPUYECKOTO

MBIIIJICHUA,

MpUOOpPETEHUE HABBIKOB CaMOCTOATENBHON paboOThl, yMEHHE

CHUHTC3HUPOBATD ITIOJYUYCHHBIC 3HAHUA U IIPUMCHATD HUX.

Bug yueOHbIX Opranuzanus AesITeIbHOCTU CTy/IeHTa
3aHATUI
Jlexums [Ipu uzyuenun TeopeTnyecko (GU3NKU OYCHB BAXKHO MOCEIIATh JICKIIUU U

HO,ZLpO6HO 3aIllMChIBATh U3J1araéMbli Ha HUX MaTcpHraJl. 910 OGYCHOBJ'ICHO TEM,
4YTO B V‘-IC6HLIX IIOCOOUSX HE coacCpxKarcia ACTAJIbHBIC MATEMATHYCCKHUC
HDCO6D&30BaHI/IH. CTaH,Z[apTHLIfI MCTO/ U3JIOKCHUSA CBOAUTCA, KaK IIPpaBUJIO, K
3aMCUYAHUAM TUIIA: KKAK HETPYAHO IMMOKAa3aTh», KIOCJIC HECIIOXKHBIX

npeoOpazoBaHuil moaydnm» u T.7. OJTHAKO, 32 STUMHU TaK Ha3bIBAEMBIMHU
«HECTIOKHBIMH TTPE0OPa30BaHUSIMU» OOBIYHO CKPBIBAIOTCS HECKOJIBKO CTPAHUIL
MaTeMaTHYECKHUX MpeoOpa3oBaHul, MPEXKIe YeM MOIYIUTCS TPeOyeMbIit
pesyabTat! DTy cnenuduky yaeOHbIX mocoOuit He0OXOAMMO UMETH B BUTy. B
rpoLecce YTeHHs JeKIUI MaTepuall u3jaraercs 10Kka3areabHo, HoJpoOHO, co
BCEMH MTPOMEKYTOUHBIMH BBIKJIaJIKaMH. IIpUCYTCTBYIONINI Ha JIEKIIUU CTYACHT

CTAHOBUTCA COYYAaCTHHKOM ITPONECCa MOJTYUYCHHA BCEX OCHOBHBIX d)I/ISI/I‘—IeCKI/IX



http://elibrary.ru/

PC3YJILTATOB. Tonbpko TakuM CHOCOGOM, IIocTurasd mar 3a maroM Be€CbMa
HCTIPOCTBIC BOMIPOCHI, MOJKHO IMMOHATH JIOTUKY JUCIHUIIJIMHBI U €€ OCHOBHOE
COACpIKaHUC.

B mporecce camocTosTenbHON pabOTHI HAJl KypCOM JICKIH HE00X01uMO
yAETUTh BHUIMAHHE OCHOBHBIM MOHSATHUSM, IEPEUUCICHHBIM B
TEPMHHOJIOTMYECKOM MUHUMYME I10 KaXJIOMY pa3Jieiy, U HayYUThCs
CaMOCTOSITENILHO BBIBOAUTDH BCE TJIaBHBIE (POPMYJIBI U ypPaBHEHHUSI.

[TpakTnueckue [TonroToBka K MPakTUYECKUM 3aHATUSAM MIPEAIoaaraeT paboTy ¢ KOHCIIEKTOM
3aHATHSA JIEKIUH U CaMOCTOSITENIbHOE PELIeHUE 3a/1a4 U3 TOMAIIHUX 3alaHUM.
KoHntponbsHas B npouecce moaroToBKH K KOHTPOJIBHOM paboTe He00X0AUMO 00paTuTh
pabota BHUMaHHE Ha BOIPOCHI, CHOPMYITUPOBAHHbIC B 3aJJaHUSAX IS
CaMOCTOSITENIbHON paboThl, @ TAKXKE MPOAHATU3UPOBATH PEIICHUE TUITMUHBIX
3aJa4 Ha MPAKTUYECKUX 3aHATHSIX.
Pedepar [Ipu noaroroBke pedepara HEOOXOIUMO UCIOIB30BATH PEKOMEHI0BAHHYIO
JUTEpaTypy, IPU 3TOM CJIEeIyeT 0OpaTUTh BHUMaHHE Ha HEOOXOJUMOCTh
IIPOBEICHUS MOAPOOHBIX JOKA3aTEIbCTB U BEIBOJOB OCHOBHBIX COOTHOIIEHHH.
Komnoksuym KonnokBuyM coepKuT TpU 4acTH: IPOBEPKa 3HAHHSI OCHOBHBIX (hOpMYJI U

TEPMHUHOJIOIMYECKOI0 MUHUMYMa, OTBET HA TEOPETUYECKUI BOIIPOC €
[Ipe/ICTaBJIeHHUEM TUCbMEHHOW IOMAIIHENW CaMOCTOSITENIbHOM paboThl. 3HaHUE
OCHOBHBIX ()OPMYJI U TEPMUHOB SIBJISIETCS «JJOITYCKOM» K 00CYKICHUIO
TEOPETUUECKHUX BOIPOCOB (CTYAEHT J0MYCKAaeTCs K JajbHEHIeMy
cobeceI0BaHUIO IPU yCIOBUHU 3HaHUs He MeHee 75 % dopmyn). B mponecce
co0ece10BaHus CTYJIEHT JI0J)KEH YMETh BbIBOJAMTH BCE OCHOBHBIE (POPMYJIBL,
YpaBHEHUS, COOTHOILIEHUS U J1aBaTh 00BbsCHEHNE (PU3NUECKOTO CMBICIIA BCEX

MOJTy4aeMbIX PE3yJIbTaTOB.

8. Ilepeyenbr HHMPOPMAIMOHHBIX TEXHOJIOTHI, HCIOJb3YyeMbIX MPH
OCYILECTBJIEHMH 00Pa30BaTEJILHOIO NMpolecca no AMCHUIInae (MOay/a10) (pu

HEO0XO0IMMOCTH)

8.1 IlepeyeHb HEOOXOAUMOTO MPOTPAMMHOI0 00ecIeYeHUs!
He mpebyemcs

8.2 IlepeueHb HEOOXOAUMBIX HH(POPMAITMOHHBIX CIIPABOYHBIX CHCTEM

B mpomecce paboTel Ham KypcoM CTYACHTHI MOTYT HCIOJb30BaTh
AJIEKTPOHHBIE Y4eOHbIE TOCOOUsI, pa3MEIIEHHBIE B CETH UHTEPHET, a TAKKE KHUTU
AJIEKTPOHHON OMOTMOTEUHON CUCTEMBI.

9. MarepuajbHO-TeXHH4YecKasi 0a3a, He00OX0AUMAas IJIA OCYLIEeCTBJICHUS
00pa3oBaTeJIbHOIO MPoLecca Mo AUCHUILIHHE (MOAYJII0)




JlexuroHHas ayAUTOPUS C MYJIbTUMEIUUHBIM 000PYJOBAaHUEM, JICKIIUOHHAS
ay IATOPHUSL.



