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1. IlepeyeHb NJIAHMPYEMBIX Pe3yJIbTATOB 00y4YeHUs 10 JUCHHUIIMHE,
COOTHECEHHBIX C IIJIAHMPYEMBbIMH Pe3yJibTaTaMM 0CBOCHHS 00pa30oBaTeIbHOM
NporpamMmblI

[Ipu w3ydeHUM IUCHMIUIMHBI «ATOMHas (Qu3MKay y 00ydaromerocs MOHKHBI (OPMHUPOBATHCS

CICOAYIOIIUEC KOMIICTCHII M

OIIK-1 -criocoOHOCTh UCTIONIB30BATh B MPO(EeCcCHOHABHOM IeATeTbHOCTH 0a30BbIE €CTECTBEHHOHAYYHBIC
3HaHUs, BKJIIOYAs 3HAHUS O MPEIMETe M OOBEKTaX M3YYEHHS, METOJaX HCCIICOBAaHUS, COBPEMEHHBIX
KOHICIIIUAX, OOCTHXCHUAX U OIPAHUUCHHUAX CCTCCTBCHHBLIX HAYK (Hpencz[e BCCIro XHMMHH, 6I/IOJIOFI/II/I,

OKOJIOIT'MH, HAYK O 3€EMIJIC U ‘leHOBeKe);

OIIK-3 - cnocoOHOCTh HCIOJIB30BaTh 0A30BBIE TEOPETHUYECKHE 3HAHUS (YHAAMEHTAIBHBIX pa3zeiioB

o0miei ¥ TeopeTHueckor GU3MKH ISl pelIeHns npodeccuoHalbHbIX 3a1a4

[MIK-1 - cnocoOHOCTh KCIONIB30BATh CICIUATN3UPOBAHHBIC 3HAHUS B 00MacTH (PU3UKHU JJIST OCBOCHHS

poGUIBHBIX GUZNYECKUX TUCITUTLIINH.

It popMupoBaHUS YKa3aHHBIX KOMIICTCHIIMA W OCBOCHHUS OOpa30BaTEbHON IPOTrpPaMMBbI

O6yanOMHﬁCH JOJIKCH IIOKAa3aTh CIICAYIOIUEC PE3YyJIbTaThl O6y‘IeHI/I${ 110 JUCHUIIIINHE:

Pe3ynbrarel 00yueHus dopmupyemas [Ipumeyanue
KOMITETEeHIIUS (C
yKa3zaHUueM
KOJIa)
3HaHMs | 3HATh OCHOBBI KBaHTOBOW Teopuu, | OIIK-1, Kpome aromuo# ¢pusuku, 3tu
KBaHTOBble  ypaBHeHus  jasmwkenus | OITK-3, BOIIPOCHI BXOJIAT B
MUKPOYACTHII, kBaHtoBble | [1K-1 KOMIETEHIIMIO KBAHTOBOU
CTaTHUCTUYECKHE pacnpezeneHus,; XUMHH U KBAaHTOBOI
TPaHULBI IPUMEHUMOCTH ouonorun (OITK-1). SIBnenus
KJIACCHYECKUX M KBAaHTOBBIX MOJENEH ¢dotorddekra, qudppakuun
Gu3nUecKux  SIBJICHUIA; CTPOCHHE YacTHIl U
AIIEKTPOHHOM 000JI04KH aToMma, CBEPXITPOBOAMMOCTH IIHPOKO
KBAHTOBBIE YHCJIa DJIEKTPOHA U aToMa, IPUMEHSIOTCS B
uxX  (QU3UYECKUHA  CMBICH,  POJb HCCIIEIOBATENBCKON TEXHUKE
AIIEKTPOHHOMN 000JI0YKH BO BCEX €CTECTBEHHBIX HaYK
B3aMMOJICHICTBM aTOMOB C BHEIIHHUMH DNEeKTPOHHOE CTPOEHUE
NOJISIMU; 3HATh OCHOBHBIE OIIpeAEIAET XUMUYECKUE
JKCIIEPUMEHTAJIbHbIE (bakThI: CBOICTBA - COBpEMEHHbIE
dororddekr, onbiTel Ppanka u ['epia, kounernuuu xumuu (OTTK-1).
onbiT  Pesepdopna, mnanerapHyro TyHHenbHbIN 3P dexT,
MOJieJb aToMa, 3aKOHOMEpPHOCTH B CBEPXIIPOBOJUMOCTb,
CIIEKTpax aTOMOB, TG PaKIIIo ¢boTorddexT, OTKpHITHE
Mukpouactul, onsIT Illteppa wu CNHHA, eppoMarHeTusm,
['epnaxa, siBJIeHHE CBEPXIPOBOJAUMOCTH PEHTT€HOBCKOE U3IYyYCHUE U
U CBEPXTEKY4YeCTH; 3HaTb  pOJb JpYTHU€ KBaHTOBBIE ABJICHUS,
BHYTPEHHEI0  CTPOEHHS  BEIIeCcTBa JIe’KaT B OCHOBE MHOTHX
(97eKTpOHHONM  000JIOYKM aTroma) B BBICOKMX TEXHOJIOTHH 1
dbopMupoBaHUK €ro (PU3NUYECKUX U COBPEMEHHBIX METO0B
XUMHUYECKHX  CBOMCTB; BKJIaJ HCCIIEI0BaHUI BCEX
KBaHTOBOM TEOPHUH B pa3BUTHE HAYUHO- ecrecTBeHHbIX Hayk (OITK-1)
TEXHUUYECKOI0 IIporpecca
Vmenus | 1. YMmerp pemars 3amaun mo | OIK-3, T1K-1
OCHOBHBIM T€MaM aTOMHOM (pu3uKu
2. YMerp 3anuceiBaTh 23yekTponHbie | OIIK-3, ITK-1

KOH(HUTypanuu aTOMOB




(pactipenenenue AJIEKTPOHOB 1o
COCTOSIHMSIM) TIO WX TOPSAJIKOBOMY
HOMEPY B IEPUOJUYECKON CHUCTEME
snemenToB [[.M.MeHnpeneeBa coriacHo
HacaJIbHOMN cxeme 3aMOJIHCHUS
3JICKTPOHHBIX 000I0YEK

3.Ymerp uymrath M 3amuceiBaTh Tepm | OIIK-1, Kpome aromHO# Qu3UKH, ITH
COCTOSIHMSI MHOTOAJIEKTpoHHOTO atoma | OIIK-3, BOIIPOCHI BXOJIST B
TIK-1 KOMIICTEHITUIO KBAHTOBOM
xumun (OITK-1).
Bmagenun | 1. Brnagers nHaBeikamu pacueroB | OINK-3, T1K-1
s JUIMH BOJH OCHOBHBIX CHEKTpaJbHBIX
(HaBBIKKM | JUHUA U SHEpPruu KBaHTOBBIX
/ OIBIT MepexoJI0B JJII aTOMOB BOJOpOJa U
JIesITeNb | IIEJIOYHBIX METAJLIOB
HOCTH) 2. Brnagers HaBbikamu wucronb3oBanus | OIIK-1 ,0I1K-3, | [TpaBmwio XyHaa
npaBunn  XyHna aua  Haxoxkaenws | [1K-1 UCIIOJIB3YETCS] B KBAHTOBOM

OCHOBHOTI'O TCpMa COCTOSHHA
MHOT'O3JICKTPOHHOI'O aTOMa

XUMHH, KBAHTOBOH (H3UKe
(OIIK-1). Tepmbl cocTosiHUSA
WCIIOJIb3YIOTCA B KBAHTOBOM

OIITUKE, CIIEKTPOCKOIIUHU U
T.1. (OIIK 3)




2. llesqb M MeCTO TMCHHUIIMHBI B CTPYKTYpPe 00pa3oBaTeIbHOI MPOrpaMMbl

Jucuummna «AToMHas pU3MKa» OTHOCUTCS K 6a30601 4acTH paboyero yaeOHOro MmiiaHa.

JucuunirHa usydaercst Ha 3 Kypce B S ceMecTpe.

Llenpto y4eOHOM AMCUUIUIMHBI ABISETCS (OPMHPOBAHUE y CTYIEHTOB HAYyYHOTO (PH3MUECKOTO
MHUpPOBO33pDEHUSI Ha 0a3e H3y4eHHUs CTPOCHMsI JJIEKTPOHHBIX OOOJIOUEK AaTOMOB U IPOLECCOB,
MPOUCXOJISAIINX B HUX, JJISI TOTO, YTOOBI HCIOIB30BATh MOJyYCHHbIE 3HAHUA B CBOCH Mpo(ecCHOHANIBHOM
JESATEIBHOCTH.

Hucuummna «AToMHas (U3MKa» 3aKaHUYMBACT HMKI JUCUUIUIMH «OO0mas (u3nka», B KOTOPBIX
paccMaTpUBAIOTCs,, B OCHOBHOM, KJIACCHUYECKHE NMpEICTaBlIeHUs] (U3MKU, U HaYMHAET O3HAKOMJIEHHE C
pe3yabTataMi (PU3NYECKUX IKCIIEPUMEHTOB M TEOPETHUECKUMU MPEJCTABICHUSAMHU B 00JIaCTH KBAaHTOBOU
TEOPHUH O CBOICTBAX MUKPOOOBEKTOB U MaTEPHHU B IIEJIOM.

JUis OCBOEHUSI NUCHUILIMHBI HEOOXOAMMBI KOMIIETEHIMH, TPEABAPUTEIHHO CPOPMUPOBAHHBIC B
paMKax M3y4eHHs CIEAYIOIIMX IUCHUIUIMH: MeXaHHKa, MOJEKYJspHas (u3uka, >JEKTPUYECTBO U
MarHeTusM, ONTHKA, (U3NYECKUH NPAKTUKYM, TEOpETHYECKass MEXaHWKa, MaTeMaTHUYEeCKUH aHaius,
nuddepeHnranbHble ypaBHEHHsI, TEH30PHbIM aHAJIN3 U BEKTOpHAs ajireopa.

UroObl MPHUCTYNMUTh K W3YYEHUIO TUCIHMIUIMHBI «ATOMHas (HU3WKa» CTYACHT JIOJDKEH 3HATh
OCHOBHBIE MOHSATHS M 3aKOHbI IEPEUMCIICHHBIX BBIIIE IUCIUIUIMNH, YMETh HAXOAWTh IPOU3BOJHBIC
GyHKUMH W UX Tpelenbl, YMETb I10JIb30BaThCsl pasjokeHueM (QYHKIMH B psl, YMETb pelaThb
muddepeHranbHbe YpaBHEHUSI ¢ MPUMEHEHUEM TPAHWYHBIX M HAYaJIbHBIX YCJIOBHUH, UMETh HABBIKH
HaXOXJCHHUS HEONPEIENCHHbIX U OIpPECNICHHbIX HHTErpajgoB ¢GyHKUMHA. CTYAEHT AODKEH HMETb
npeacTaBiIeHns 00 OCHOBHBIX CPEACTBAaX M3MEPEHUH B J1a00OpaTOPHOM (PU3MUECKOM MPAKTUKYME, YMETh
[I0JIb30BaThCs M3MEPHUTENbHBIMU NPUOOpaMU B paMKax J1abopaTOpHOro (pU3MUECKOro MNpakTHKyMa,
MMETh HaBBIKM pPAaciy€TOB MOIPELUIHOCTEN NPSIMbIX U KOCBEHHBIX U3MEPEHUH.

OcBoeHne JOaHHOIrO pasjena oO0med (QU3UKU SBISETCS 00s3aTeIbHBIM 3TAallOM IOJATOTOBKU K
U3YYEHUIO pa3fienioB TeopeTuueckod ¢usuku («KBanToBasi Teopus», «Du3nka KOHIEHCHUPOBAHHOIO
COCTOSIHUSI») U CIIELUAIbHBIX JUCLHUIIIMH.

3. Coneprkanue padoueii mporpamMmal (00beM TUCIUNJIMHBI, TUTIBI U BHIbI
yYueOHBIX 3aHATHI, Y4eOHO-MeToAn4ecKoe o0ecreYeHne caMoCTOSTeILHOM
padoThI 00y4aKOIIUXCH)

Copneprxanue paboueil mporpammsl npejacranieHo B [Tpunoxennn Ne 1.



4, @®oHJ OLIEHOYHBIX CPEaACTB 110 JTMCHHUIIJIHHE

4.1. [lepeyeHb KOMIIETEHIUI ¢ YKa3aHUeM 3TAnoB UX GopMHUPOBAHUA B IpoLecce
0oCBOeHNsI 00pa3oBaTeIbHOM MporpamMmbl. OnMcanue Nokas3areseil 1 KpUTepuen

OLIEHUBAHMSI KOMIIETEHIIUI HA PA3JIMYHBIX 3TaNax uX (popMUPOBaHMSI, ONIUCAHUE
KaJ OlleHUBAaHUS

Kox u ¢popmynupoBka KOMIETEHITUH

OIIK-1 -criocoOHOCTB UCIIOJIB30BaTh B MPO(ECCHOHAILHON JACSTEIBHOCTH 0a30BbIC
CCTCCTBCHHOHAYYHBIC 3HAHNW A, BKJIIOYasd 3HAHUSA O IMIPECAMETC U OGT:CKTaX HU3YyUCHUA, MCTOJAaX
UCCIICIOBaHHSI, COBPEMEHHBIX KOHIIEIIIHSX, TOCTH)KEHUSIX U OTPAaHHUYCHHSX €CTECTBEHHBIX HAYK
(Ipekie BCEero XMMHH, OMOJIOTHH, SKOJIOTHH, HAYK O 3eMJIE M YEIOBEKE);

Oran [Inanupyemeple pe3ynabTaThl Kpurtepuu onieHHBaHUS PE3yJIbTATOB 00YUICHHUS
(yposeHn) o0yueHus 5
OCBOCHHA (TokazaTenu TOCTUKCHHUS «He «Y,ILOI::JIGTBO 4 5
KOMIIETEHIIMU 3aIJaHHOTO YPOBHS OCBOCHHS JIOBAETBOPHTENbHOY | PHTETHHOY «Xopomo» | «OTIHIHO»
KOMIICTCHITHIA)
IlepBpiii 5Tan | 3HATH OCHOBBI KBAaHTOBOU Teopud,|[lokaspiBaer mnonxoe Mmeer 3Haer 3HaeT Bcé
KBAHTOBBIC ypaBHeHI/IH JBUKCHUA HC3HAHNWC MaTcpuaa|3HAYUTCIIbH |IIOYTHU
MUKPOYACTHIIL, KBaHTOBBIC |1 HMCCT | BIC BCE,
CTATHCTHYECKUE DACIIPeCICHHS, (parmeHTapHBIC } mpoOembl B |HOIMyCKaeT
FpaHI/IHI)I HpI/IMeHI/IMOCTI/I 3HAHUA He6OJ'H)IHOI/I 3HAHUAX, HE3HA4YUTEC
qacTu marepualia,| J0nyCKaeT JIBHBIC
KHaCCI/I‘ieCKI/IX 1 KBaHTOBBEX JOITyCKacT prGLIe CYHICCTBCHH OLIHOKU B
Mojienteli - pusHIeCKuX  ABICHHH; omuOKu ple OLIMOKM|OTBETaX
CTpOCHHUE 3JICKTPOHHON 00OJOUKH B OTBETAX
aroMma, KBaHTOBBIE yucina
AJIEKTPOHA u aToma, ux
busnuecKuit CMBICI, poib
3JIEKTPOHHOH 0007109KH BO
B3aUMOJICUCTBUU aTOMOB c
BHEITHUMU MOJISIMU; 3HaTh
OCHOBHBIE  3KCIEPUMEHTAJIbHbIE
¢dakter:  HoTOA(hGEKT,  OIBITHI
®panka u T'epua, OIBIT
Pesepdopna, IJIaHETAPHYIO
MOJEJIb aTOMA, 3aKOHOMEPHOCTHU B
CIIEKTpPax aTOMOB, JTU(PAKIIHIO
MuKpoudacTull, onelT IllTepHa u
T'epnaxa, SIBJIEHUE
CBEPXIIPOBOAMMOCTH u
CBEPXTEKYyYECTH; 3HATb  POJIb
BHYTPEHHETO CTPOEHHUS BEIlleCTBa
(3meKTpOHHOM 000JIOYKK aTOMa) B
(hopMUpPOBaHUU €T0 (PUINIECKUX U
XUMHYSCKHX CBOMWCTB; BKJIAJ
KBAaHTOBOW TEOpPUM B pPa3BUTHE
Hay4YHO-TEXHHMUYECKOTO Iporpecca
Bropoii sTan ( [YMeTh UMTATh U 3aIUCHIBATH tepm|He ymeer Vmeer, Ho| Ymeer, |Ymeer B
COCTOSIHUSA MHOT'02JIEKTPOHHOT'O AOITyCKAeT  |JOIYCKAET |COBEPIICHCT
aToMa 3HAYUTCJIbH |HC3HAYHUTC |BC
ble OIIMOKHU |JIbHBIE
OIIMOKH
Tperuii aTan  |Bnamers HaBBIKAMH HCIIOJIb30BaHusd |l [pakTuuecku He Brnaneer Bnaneer, |Bmameer B
IpaBuUJI Xy}[)_‘{a U1 HaXOXXICHUS BJIaacecT cna6o, JAOIYCKACT (COBCPIICHCT
OCHOBHOT'O COCTOSIHUSL JOITyCKacT HC3HAYUTC |BC

TepMa




MHOT'O3JICKTPOHHOT'O aTOMa

3HAYUTENIbH
Bl€ OLINOKHU

JIbHBIE
OLINOKHU

OIIK-3 - criocoOHOCTh KCIOIb30BaTh 0a30BbIC TEOPETUUCCKUE 3HAHKS (DYHIAMEHTATbHBIX
pa3esioB o0MIeH U TEOPETHIECKON (DU3UKH ISl pEIICHUs TPo(eCcCHOHANBHBIX 331a9

Oran [Tnarupyemslie pe3yabTaTel 00yUCHHS Kpurepnn oneHuBaHHS pe3ynbTaTOB 00yUCHHS
(ypoBeHp) |(TIOKa3aTeNy TOCTHKCHHUS 3aJaHHOTO YPOBHS 2 («He 3 5
OCBOEHUS OCBOCHUS KOMIICTCHITHIN) ynoBneTBopHT |(«Y T0BIIETBO |4 «XOpOmIo)

KOMIICTEHIHII emono») | purensho») «OTIIIHO»
ITepBeiii oTan | 3HATH OCHOBBI KBAHTOBOM Teopuu,|lIokaseiBaer |Mmeer 3naet noutH |3HaeT BcE
KBAHTOBBIC YpaBHCHHUS IBHYKECHMS |I0JTHOC 3HAYMTENbH |BCE,
MHUKPOYACTHII, KBaHTOBbIe |HE3HAHUE | bIC AOIyCKaeT
CTaTUCTUYECKUE pacrpe/eseHus; Marepuaia r[p06em>1 B HC3HAYUTCIIb
IpaHHLIBI IPUMEHUMOCTH NIn HNMCCT|3HAHUAX, HEIE OLIUOKH
. |pparmenTap |momyckaer |B oTBeTax
KIIACCHYECKHX W KBAHTOBBIX MONENCH| . o oyl mecrnenn
(usnyeckux  SBIECHUH;  CTPOCHUE| o6ompmodi |oie  ommGKu
3JIEKTPOHHOMI 000JI0YKH aTOMA, |yacru B OTBETAX
KBAaHTOBBIC YHUCJIa BJICKTPOHA U aToMma, Marepuana,
uX  (U3MYECKUH  CMBICH,  POJIb|IOMyCKaeT
3JIEKTPOHHOMI 000JI0UKH BO|TpyOBIE
B3aMMOJICHCTBUH aTOMOB C BHEITHHMU OmKOKH
MOJISIMY; 3HaTh OCHOBHBIE
3KCIIepUMEHTANIbHbIE (haxThI:
¢doroaddexr, onbiTel Ppanka u [epua,
omeiT  Pesepdopna, mmaHeTapHYO
MOJENIb aTOMa, 3aKOHOMEPHOCTH B
CIEKTpax aTOMOB, TUQPaKIHIO
Mukpouactull, onbT IllrepHa u
I'epnaxa, SIBJICHHE
CBEPXITPOBOIUMOCTH u
CBEPXTEKYUYECTH; 3HATh poJib
BHYTPEHHETO  CTPOCHHUS  BEIlEeCTBa
(27eKTpOHHOW 00O0JIOUKM aroMa) B
dopmupoBaHNH ero (QU3MYECKHX W
XUMUYECKUX  CBOMCTB; BKJIAJT
KBaHTOBOW TEOPHUHU B PA3BUTUE HAYUYHO-
TEXHUYECKOr0 IIporpecca
Bropoii stan 1. Ymerp pemarh 3amaun  1o|He ymeer Ymeer, Ho| Ywmeer, Ymeer B
OCHOBHBIM T€MaM aTOMHOU (pr3uKu AOIyCKaeT  |JOIYyCKAaeT |COBEPINCHCTB
2. VYMeTh 3amuchiBaTh 3JICKTPOHHBIC SHAYUTC/IBH | HESHAYUTCIND |©
KOH(UIYpaIi aTOMOB (pacrpeseeHne BIE OLIKOKM  |HbIE OIKOKH
3JIEKTPOHOB IO COCTOSHHUSIM) MO HUX
MOPSAKOBOMY HOMEpPY B
[IEPUOIUYECKOH CHUCTEME DJIEMEHTOB
J.M.MeHnneneeBa cOryiacHO HACATbLHOU
CXEM€  3alloJIHEHUS  JJIEKTPOHHBIX
000I1049€eK
3.YMeTh YHTaTh W 3alHCHIBATH TEPM
COCTOSIHMSI MHOT03JIEKTPOHHOI'O aTOMa
Tpernii otam [, Bnanetr HaBBIKaAMU pacyeToB IIpakTnueck |Bnageer Bunageer, Bnageer B
JUIMH BOJH OCHOBHBIX CIIEKTPaJIbHBIX|H HE crmabo, A0IIyCKacT  |COBCPIICHCTB
JUHUAN ¥ SHEPTUU KBAHTOBBIX TIepexo 0B |BIaACCT AOMYyCKACT  \HESHAUMTEID |€
IS aTOMOB BOJOpPOAA M  INEIOYHBIX 3HAUMTEIbH  |HbIE OWMOKH
bIC OIIUOKH

MCTAJIJIOB

2. Bnanerr HaBbIKAMU HCITOJIBb30BAHUS

mpaBun  XyHAa U1 HAaXOXKICHHS

7




OCHOBHOI'O TCpMa COCTOSAHUA

MHOT'OQJICKTPOHHOI'O aToOMa

ITK-1 - crtocoOHOCTh UCTIONB30BATh CIICIIMATU3NPOBAHHBIC 3HAHUS B 00JIACTH (PU3UKH IS
OCBOCHHS MTPOPWIBHBIX (PU3UUECKUX JUCIUTUINH.

Oran ITnanupyemsle pe3yabTaThl 00ydeHUs Kpurepun olieHHBaHMs pe3yIbTaTOB 00yUYESHUS
(ypoBeHs) (ToxazaTenu TOCTHYKEHUS 3aIaHHOTO YPOBHS 2 3
OCBOCHHUSA OCBOEHUS KOMIIETEHIINI) «He «Y IOBACTEO 4 5
KOMIIETCHILIUN YAOBJICTBOPUT ((XOpOH.IO» «OTanaHO»
eIILHO PUTECIBHOY
ITepBoiii 5Tan | 3HATH ~ OCHOBBI ~ KBAaHTOBOM  Teopuw,|llokaseiBaer |Mmeer 3Haer 3HaeT Bcé
KBAHTOBBIE YpaBHEHUS IBUKEHMS | [10JTHOC 3HAYUTCJIbH | TIOYTH
MHUKPOYACTHII, KBaHTOBbIC | HE3HAHUE  |BIC BCE,
CTaTUCTUYECKHE pacrpesenenys; MATEPHATA  INPOGELI B |omyCKaeT
IPAHHIbI IPUMEHUMOCTH KITACCHUECKHX H|o  MECT SHATHAX, HE3HAHTE
o (parMeHTap |IOIyCKaeT |IbHBIC
KBaHTO]iBIX Mozeren q)HSquCKI/Df HbIC 3HAHHWA|CYHICCTBCHH OIIHMOKU B
SBJICHUH, CTPOCHHC SJICKTPOHHOM |\ yeGonpmoii |ple  ommOKu|oTBETaX
00OJIOYKM  aToMa, KBaHTOBBIC YHMCHA|gacry B OTBETAX
5JIEKTPOHA M aToMa, MX (M3UYECKUH|mareprana,
CMBICII, POJIb 3JEKTPOHHON OOOJOYKH BO|momyckaer
B3aUMOJICHCTBUM aTOMOB C BHEIIHUMH|TPYObIe
OJISIMU; 3HATh OCHOBHBIE|OUMOKH
3KCIIepUMEHTANIbHbIE (baxThI:
¢doroaddext, ombitei Ppanka u [epua,
onbiT Pesepdopaa, niuaHeTapHyl0 MOAEIb
aToMa, 3aKOHOMEPHOCTH B  CIEKTpax
aTOMOB, JU(PaKIHI0O MUKPOYACTHII, OIIBIT
[lIrepHa u I'epnaxa, SIBJICHHE
CBEPXIIPOBOJAMMOCTH ¥ CBEPXTEKYy4ECTH;
3HaTh pOJIb  BHYTPEHHETO  CTPOEHHUS
BellecTBa (JIEKTPOHHOM 000JIOUKH aTOMA)
B (opMUpOBaHWU €ro (OU3UUYECKUX U
XUMHYSCKHX CBOMCTB; BKJaJI KBaHTOBOM
TEOPUU B Pa3BUTHE HAYYHO-TEXHUYECKOTO
mporpecca
Bropoii aran  [1. VYmers pemarb 3a71a4u no|{He ymeer Ymeer, HO| Ymeer, |Ymeer B
OCHOBHBIM TEMaM aTOMHOW (DU3UKU AOIYCKAeT  |IOIYCKACT |COBEPIICHC
2. VYMeTb 3aluChIBaTh  3JICKTPOHHBIC SHAYUTCIILH  |HCSHAYUTC |TBC
KOHUrypaud aTtoMoB (pacrnpeneneHue EIe OMEOKH | /ILHKIC
9JIEKTPOHOB MO  COCTOSHUSIM) 10  HUX oumdKn
MOPSKOBOMY HOMEpPY B NEPHUOANYECKON
cucreme ainementoB J[.M.Menpaeneena
COTJIACHO WJCANBbHON CXEME 3aIrlOJIHEHUS
AJIEKTPOHHBIX 000JI0UEK
3.YMeTp uWTaTh ¥ 3aIHCHIBATH TEPM
COCTOSIHMSI MHOTO3JIEKTPOHHOI'O aTOMa
Tpernii aTam |1, Brnaners HaBbikamu pacueToB niuH|IIpakrudeck |Brageer Bnaneer, |Bnageer B
BOJH OCHOBHBIX CIEKTPAJbHBIX JIMHUN u|H HE cnabo, AOMYCKAeT |COBCPUICHC
SHEPTUU KBAaHTOBBIX MEPEXOJIOB JUIsi aTOMOB|BIAACCT AOMyCKaeT  |HESHAYUTE |TBC
BOJIOPO/IA U IIEJIOYHBIX METAJLIOB SHATUTCIIBH -\ JIDHBIC
ble OIMOKH |OIINOKH

2. Bnagers HaBBIKAMH HCHOJL30BaHHMS
MpaBuI XyHJia IS HaXOXKICHUS
OCHOBHOT'O Tepma COCTOSIHUS

MHOT'O3JICKTPOHHOT'O aTOMa




Kputepusimu onieHuBaHMs SBISIOTCA Oalljibl, KOTOPbIE BBICTABIISIIOTCS MPENOJaBaTesIeM 3a
BUJIBI JIEATENILHOCTU (OLICHOYHBIE CpEACTBA) MO HWTOraM H3y4YeHHs MOJyJlied (pa3zienos
JTUCIUIUIMHBI), IEPEYUCIICHHBIX B PEUTHHI-TJIAHE TUCIUIUIMHBI (TEKYIIH KOHTPOJIb — MaKCUMYyM
40 6amioB; pyOeKHBIH KOHTPOJIh — MakcuMyM 30 0ayioB, MOOMpUTEIbHBIC 0aUThl — MaKCUMyM 10
0aJTOB) M 33 OTBETHI 00Yy4aeMOTO Ha dK3aMeHe — MakcuMyM 30 OalioB.

[llkana mnepeBoja OauIOB peHTHHra B MATHOAUIBHYIO IIKAJy WTOTOBOM OIEHKH I10
JTUCIUIINHE!

ot 0 10 44 6anI0B — «HEYIOBIETBOPUTEIBLHOY

oT 45 110 59 6ayIOB — «yIOBIETBOPUTEIIBHOY;

otT 60 10 79 6aI0B — «XOPOLIOY;

ot 80 1o 110 6aJUIOB — «OTIIMYHOY.

4.2. TunoBbie KOHTPOJIbLHbIE 32IaHUS UM HHbIe MAaTePHAJIbl, HCOOXOAUMBIE /ISl
OLCHKHU 3HAHMI, YMEHUI, HABBIKOB M ONBITA AESITEJIbHOCTH, XapaKTEePHU3YIOIIHX
Tanbl GOPpMHUPOBAHUS KOMIIETEHIMH B NPoLiecce 0CBOCHUS 00pa30BaTe/IbHOM
nporpammsl. MeToan4eckne MaTepuaJbl, onpeae/Jaouue Npouexypbl OleHUBAHUS
3HAHUI, YMEHNH, HABBIKOB H ONbITA [IeATEJIbHOCTH, XaPAKTEPHU3YOUIHX ITAIBI
(¢GopmupoBaHusa KOMIIETEHIIMH

Oranbl Pe3ynbrarel 00yueHus Komnerenust | OueHouyHbIE CpeacTBa
OCBOCHUS
1-fisram | 3HaTh OCHOBHI KBAHTOBOW TEOPUH, OIIK-3, [IK-1 | [Iucemennas paboTa,
KBAaHTOBBIC YPABHEHUS JIBHXKCHHUS KOHTpOJIbHasI paboTa
3HaHuA MHUKpPOYaCTHUI, KBAHTOBBIE

CTATUCTUYECKUE PaCIpEICTICHUS;
TPaHUIbI IPUMEHUMOCTHU KJIACCUYECKHUX
Y KBaHTOBBIX MojieNiel (pU3NIECKUx
SIBJIEHUW; CTPOCHUE DIIEKTPOHHOMN
000JIOYKH aTOMa, KBAHTOBBIC YK CIIa
AIIEKTPOHA U aTOMA, UX (PU3NUECKHii
CMBICJI, POJIb JIEKTPOHHOU 000JTIOUKHU
BO B3aUMOJICICTBUM aTOMOB C
BHCIITHUMH TIOJISIMH; 3HATh OCHOBHBIC
SKCIIEPUMEHTaIbHbIC (DaKThI:
dororddexr, onbiTel Ppanka u ['epia,
ombIT Pezepdopaa, miaHneTapHyro
MOJIeNIb aTOMa, 3aKOHOMEPHOCTH B
CIEKTpax aTOMOB, TU(PPAKIIHIO
MUKpodacTHIl, onbIT [lITepHa n
I'epnaxa, siBj1eHUE CBEPXIPOBOAUMOCTH
Y CBEPXTEKYYECTH; 3HATH POJIb
BHYTPEHHETO CTPOEHHUS BEIlIeCTBa
(27eKTpOHHOM 000JIOUKH aToMa) B
dbopMUpOBaHUHU €ro PUUUYECKUX U
XMMHYSCKHX CBOMCTB; BKJIIa]
KBaHTOBOW TEOPUH B Pa3BUTHUE HAYYHO-
TEXHHYECKOI0 Mporpecca

2-iisran | 1. VYmers pemars 3amaun  no | OIIK-3, [IK-1 | KonTponbHas paGora
OCHOBHBIM T€éMaM aTOMHOUN (U3UKH
YmMmenus 2. Ymerp 3amuceiBath anekTpoHHble | OIIK-3, [IK-1 | ITuceMennas pabora
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KOH(UTYyparuu aTOMOB
(pactipenienieHue  JJEKTPOHOB IO
COCTOSIHUSIM) 10 HX TOPSIKOBOMY
HOMEPY B TMEPHOJAMYECKON CHCTEME
snemenToB J[.M.MeHeneeBa coriacHo
UIcaTbHOM cxeme 3aITOJTHEHHUS
DJIEKTPOHHBIX 000JI0UEK

3.¥YMmerp uurtath um 3anuckiBath TepMm | OIIK-1, [Tucemennas padora

COCTOSTHUSI MHOTO3JIeKTpoHHOTO aroma | OIIK-3,
[1K-1

3-i aTam 1. Bnagers HaBeikamu pacuetoB | OIIK-3, [IK-1 | KontponbsHas pabora
JUTMH BOJIH OCHOBHBIX CIEKTpaIbHbIX
Bnanets JIMHUN u JHEPTUU KBaHTOBBIX
HaBbIKa MepexoJ0B JJis aTOMOB BOJIOpPOJia U
MU IIEJIOYHBIX METAJII0OB

2. Bnanerp HaBbikamu ucnosib3oBanus | OIIK-1 ,0IIK- | KonTponbsHas pabora,
npaBuil  XyHna g Haxoxaenus | 3, [TK-1 [MCbMEHHas paboTta
OCHOBHOI'O TepMa COCTOSIHUS
MHOTO3JICKTPOHHOT'O aTOMa

4.3 PedTHHI-TLIaH JUCIUTIINHBI

PeliTuHr—I1y1aH AU CIUIIIIMHBI IMpCACTABJICH B ITPHUJIOKCHHUH 2.

3K3aMeHaHI/IOHHBIe OMJIeThI

CrpykTypa 5K3aMEHaIIOHHOIO Ouera:
bunem cocmoum u3z 08yx meopemuueckux 60npocos.

IIpumepHble 80NPOCHI 015 IK3AMeEHA:

1. KopryckyJsipHble CBOICTBA 3JIEKTPOMAarHuTHOro usinyueHus. @otosddexr. Ippext Komnrona.

2. BomHoBbie cBoiicTBa uactull. ['mmore3a ne bpoimsa. Onwit [eucCona u J[xepmepa. Jdudpakius
HEHUTPOHOB.

3. BonHoBBIe cBOMCTBa MHKpO- M Makpouactul. CpoiicTBa BoiH nae bpoins (BomHOBas (yHKums,
(U3MYECKUIT CMBICIT BOJTHOBOM (DYHKIIHH).

4. Ilpuanun HeonpeaeneHHocTH [ eitzenOepra.

5. Cpennue 3HaueHUs] HU3NUYECKUX BEIMYMH B KBAHTOBOM MexaHUKe (KOOpAMHATa, UMIyJsC). [loHsTHE
oreparopa.

6. Oneparopbl KOOpJAMHATHI, WUMIyJbca. OOmiee TPaBUIO HAXOXKJICHHS OINEPaTOPOB B KBAHTOBOM
MexaHuke. OnepaTop MOIHOM SHEPruu.

7. CoOcTBenHbIe cocTosiHUA U pyHKIMU. YpaBHeHue Lpeaunrepa a1 craiioHapHBIX COCTOSHHM.

8. YacTuna B moteHManbHoOM siMe. COOCTBEHHBIC 3HAUSHHUSI SJHEPTHH YaCTHIIBI.

9. YacTHiia B MOTEHIMATBHOM sSiMe ¢ OECKOHEYHO BHICOKUMH cTeHKaMU. CoOCTBEHHBIC (DYHKITUH.

10. [orenumansHelii 6apbep. TyHHENBbHBIH 3P PEKT.

11. Xonomnast SMUCCHS 3JEKTPOHOB U3 MeTaluta. KoHTakTHas pa3sHOCTh MOTEHIIMAJIOB.

12. Tapmonuueckuii ocumiuiatop. [Ipasuiio otoopa. Hysesast sneprusi.

13. 3akoHOMEpHOCTM aTOMHBIX CIEKTPOB Ha mpuMepe atoMa Boaopona. O6oOmeHHas dopmyna
Bansmepa. KomOnnanmonHsli npunnun Purna.

14. Omnsit Pe3epdopaa no paccesiauro anbga-uactuil. SaepHas moaenb atoma . @opmyna Pesepdopaa.

15. Iloctynatst bopa. OnbiTer @panka u ['epria.

10




16.
17.
18.

19.

20.
21.
22.
23.
24,
25.

26.

217.
28.

29.

30.

31.
32.
33.
34.
35.
36.
37.

38.
39.
40.

41.
42.

43.
44,

[TpaBuino KBaHTOBAaHMS KPYTOBBIX OPOUT.

DneMeHTapHast O0POBCKast TEOPHS BOAOPOIOIIOI00HOTO aToMa.

KpanroBasi Teopusi BoAopozaononodHoro aroma. CoOCTBeHHbIE (DYHKIIMM M 3HAYCHUSI SHCPTHH.
KBanToBbIC uncna, ux pus.cMbICi. BrIposkIeHHBIE COCTOSHHSI.

Krnaccrugukanust cOCTOSHUNA 3JIEKTPOHA 110 MOMEHTY HMMIIynbca. Cxema 3HepreTH4ecKuX ypPOBHEH
aToMa BOJIOPOJa | CIIEKTp u3iayueHus. [IpaBuia otbopa mo op6. kB. uuciy .

Pacnpeznesnenue miIOTHOCTH B 3JIEKTPOHHOM 0bOJiake (Ha MpUMepe aToMa BOJOPOAa).

Y4eT KOHEUHOCTH MacChI sapa B GOpMyJie SJHEPIUU aTOMa BOJOPOAA.

Mzoronmmyeckuit casur. OmbeIT FOpn.

ATOMBI IIETOYHBIX METAJIIIOB. Y POBHH 3HEPTHH U CHEKTP U3IYUEHHUs aTOMa HaTpusl.

Criuz snextpoHa. CriH-0pOuTanbHOe B3anMoieiicTBue. [loHsATHE TOHKOW CTPYKTYPHl YPOBHEH.
OOpsicHeHne ayOlIeTHONW CTPYKTYpBI CHEKTPOB aTOMOB IIEJIOYHBIX METAIJIOB Ha IpUMEpEe aroMma
HaTpusl (TTaBHas, pe3kasi, nuddysHas v GpyHAaMEHTAIbHBIE CEPUH).

OpOuTanbHBIi MAarHUTHBIM MOMEHT DJJEKTpPOHA MO KIAcCHYEeCKOH Teopuu. [mpoMarHuTHOE
otHoweHue. JlapmopoBa npeneccus.

Omneithl LltepHa u I'epnaxa. IloHATHE TPOCTPAHCTBEHHOIO KBAHTOBAHHUS.

[onmHbIl MEXaHUYECKUN U MAarHUTHBI MOMEHTHI 3JeKTpoHa. BriBox ¢akropa JlaHae ¢ MOMOIIbIO
BEKTOPHOU MOJEINH.

Pesynprupyromuii (ONHBIN) MEXaHUYECKH MOMEHT SJIEKTPOHHONH 00OJIOYKH MHOTO3JIEKTPOHHOTO
aroma. THIIBI CBA3EH SJIEKTPOHOB B aTOMaXx.

L-S cBa3s. KmanTtoBOE wumcio J MOJHONO MEXaHHYECKOrO MOMEHTa aToMa. TepMbl aTOMOB.
MynbTUIIIETHOCTh TepMa. KonuecTBO NOAypOBHEN TOHKOM CTPYKTYPhI YPOBHSL.

PesynpTHpytommii (MoTHBIN) MAarHUTHBI MOMEHT aTtoma. BeiBox daktopa Jlanze.
Marnuromexannueckue 3¢ ¢dextsl. OneiT DifHIITEHHA 1 e Xaaca.

Oddext baprerTa.

Pacmeruienue ypoBHeil 3Hepruu aromMa B c1a00M MarHUTHOM TIOJIE.

Crnoxublii a3 ekt 3eemana. Paciiennenue TMHAN U3Ty4YCHUS.

[Mpocroii apdext 3eemana. pdexr [amena-baka.

[Mpunmun Ilaynmu. CuMMeTpuuHBIE M aHTHCUMMETPUYHbIE BOJIHOBBIE (yHKUMH. bBo30HBI M
(EepMHUOHBL.

IIpaBuna Xynna. Ilpumepsl npuMeHeHus npasuia XyH/a.

OnextpoHHble KOHGUrypauuu. VaeanpHas cxema 3al0IHEHHS JJIEKTPOHHBIX 000JI0YEK.
[lepnogyHOCT, XHMHYECKMX CBOMCTB 3sieMeHTOB. llepuomnveckass cucreMa 3IIEMEHTOB.
3aronHeHne 3JMeKTPOHHBIX COCTOSHUM B MEPBBIX TPEX MEPHOJIAX.

[lepuonuueckas cucrema J.JM.MenneneeBa. OTKIOHEHUS OT HICANbHOW CXEMbI 3aMOJHEHUS
ob6onouek (3d- u 4d- mepexo/jHbIe METAILIBI, TAHTAHOU/IbI K AKTUHOM/IBI).

PenTtrenoBckue crekTpel. 3akoH Mo3iu.

CBepXITPOBOIUMOCTD.

CBepXTeKy4ecTh renusl.
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Hpumep IK3AMEHAYUOHHO020 6us1ema:

MunucTepcTBO 0OpazoBaHus U Hayku Poccutickoit deneparuu
OI'bOY BO «bamkupckuii rocyJapCTBEHHbI YHUBEPCUTET

DOU3NKO-TEXHUYECKUH UHCTUTYT
Kadenpa obmieti puzukn
3K3AMEHAIII/IOHHI)II71 BUJIET Ne 1
M0 AUCIUIIINHE «ATOMHAas (PU3UKa

Hanpasnenue 03.03.02 «DU3UKA»
[Tpodminb «Pusrka KOHACHCUPOBAHHOTO COCTOSTHUS BEIIECTBAY

1. IMocrynater bopa. Onbitel ®panka u ['epia.
2. Cnoxublil apdext 3eemana. Pacuienenre ypoBHeil sHepruu.
«YTBEpKAAIO»

3aBenytomuii kadenpoit bajnananos M.X.
(moAmucs) (®.1.0.)

B pamkax UCTIONB30BaHUSl MOIYJIbHO-PEUTHHTOBOM CHCTEMBI OOY4YEeHHS U OIICHKHU
yCIIeBAEMOCTH CTY/ICHTOB MTOTOBas OLIEHKA 3HAHWUW CTYACHTA MO IUCIUIUIMHE MPOU3BOIUTCS IO
cymMMe OallJIoB, MOJYYEHHBIX B paMKaxX TEKYIIET0 W PYyOEKHOTO KOHTPOJIA 3HAHUW, YMEHUM U
HABBIKOB B TE€UEHHE CEMeCTpa, U 0AIIOB, TOTYYEHHBIX Ha SK3aMEHe.

3a paboTy B cemMecTpe CTyIeHT mojiydaeT 0 70 OaiioB 3a BBIOJHEHHE 3aJaHUl B paMKax
TEKYIIEr0o M PYOEKHOTO KOHTPOJS U JOMOTHUTENbHO a0 10 6amioB 3a pe3ynpTaThl ydacTus B
OJIMMITUAZIE CTYACHTOB IO o0miei gusuke. /[ momycka K SK3aMeHY CTYAEHT JOJDKeH HaOpaTh B
cemecTpe He MeHee 35 OaloB.

MaxkcuMaabHOE KOJHMYECTBO OaJlIOB, IMOJIydaeMOe CTYICHTOM Ha JK3aMmeHe, cocraiseT 30
0asoB.

[TepeBon onienku u3 100-6ayTbHOM B YETHIPEXOAUTHHYIO TIPOU3BOAUTCS CICAYIOIINM 00pa3oM:
- otinyHO — oT 80 1o 110 6anmnoB (BkiItoyas 10 mOOmPUTENBHBIX 0ANIIOB);

- xoporo — ot 60 1o 79 6anoB;
- YIOBJIETBOPUTENIBHO — OT 45 110 59 6ainos;
- HEYJIOBJIETBOPUTENIHLHO — MEHee 45 0allsioB.

Kpumepuu OYeHuedHusi omeema HA 3K3dMeHe:

MakcumanpbHasi oneHka — 30 0aioB CKIAIbIBAETCS W3 OIEHKH 3a OTBET Ha TEOPETUUYECKHE
BOIPOCHI OmiieTa (Ba BOIPOCA OLIEHUBAIOTCS MAaKCUMAJIBHO MO 9 GayioB KaK/blil), U3 OLIEHKU 32
pemieHue 3amaun (6 OayIoB) M OIICHOK 3a OTBETHI HA JOIOJIHUTEIBHBIC BOMPOCH! (1Ba BOMpOCa,
OIICHUBAEMBIX KaXbIi B 3 OaJljJa MaKCHUMAJIbHO).
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3a oTBeTHI Ha BONPOCHI OMJIeTAa BHICTABJISIETCS

- 15-18 fasuioB, eciii CTyJIEHT Jaj TOJHBIC, Pa3BEePHYTHIE OTBETHI HA BCE TECOPETHYCCKHE
BOIPOCKHI OMJIeTa, MPOJAEMOHCTPUPOBAI 3HAHKHE (POPMYJI, TEPMHHOJIOTUH, IOHUMaHUE QU3UIECKON
CyTH SIBJICHHA W SKCIIEPUMEHTOB, YMEHHE TIOCJICIOBATEIIbHO M JIOTHYHO OTBEYaTh HAa BOMPOCHI
Ousiera B 00beMe peKOMEHIOBAHHOM JIUTEPATYPHI.

Crynent 0e€3 3aTpyAHEHUHl OTBETWJI Ha YTOYHSIONIME BOIPOCHI TPENoAaBaTeis IO
Marepuaiam Ouiera.

- 10-14 6a/110B BBICTABJISETCS CTYACHTY, €CIIU CTYJCHT PaCKpbUI 0€3 Cephe3HBIX OIMMOOK 00a
TEOPETUYECKHUX BOIIPOCA, OJJHAKO MOoKa3ai rnmpodenbl B 3HaHUsAX 20-25 % obdbema Ounera. He Ha Bce
YTOYHSIOIINE BOMIPOCKHI OBLITU TaHBI KOPPEKTHBIE OTBETHI.

- 5-9 GayuIoB BBICTABISICTCS CTYACHTY, €CIIU JIaHBI OTBETHI HA 00a TEOPETUYECKUX BOIIPOCA B
oobseme 35-50 % ot monHOro orBera. CTYyICHTOM JIOIMYIIEHO HECKOJIBKO CYIIECTBEHHBIX OLIMOOK B
TOJIKOBAaHHH OCHOBHBIX IOHATHH, 3aKOHOB M (DOPMYJ, OIKMCAHWUU OCHOBHBIX 3KCIIEPHMEHTOB.
CryneHT He 1aeT yIOBJIETBOPUTEILHBIX OTBETOB HAa YTOUHSIOIIME BOTIPOCHI IO OHUIIETY.

- 14 ©Ganna BBICTAaBISCTCS CTYICHTY, €CIIM OTBET HAa TEOPETUYECKUE BOIPOCHI
CBUJICTEILCTBYET O HEMOHMMAHWW W KpailHE HEMOJIHOM 3HAHWW OCHOBHBIX TMOHSITHI, 3aKOHOB H
AKCIIEPUMEHTOB, WM MOJHOCThIO OTCYTCTBYET OTBET HA OJUH BONPOC MU JIOMYIICHBI CEPbE3HBIC
OmMOKK M MPOOENBl MPH OTBETE HAa BTOPOW Bompoc. Ha yTouHsomme BOHpOCH MO OHIIETy HE
TIOJIYYCHBI OTBEThI MJIM OTBETHI HA HUX B KOPHE OLITHOOYHBI.

IIpumepwl 3a0a4 K IK3aMeHY:

1. s mpekpamenns (GotodPpdexTa, BRI3BAHHOTO OOJyYEHHEM YIbTPA(QHOIETOBBIM CBETOM
IUTATUHOBOM MJIACTUHKH, HY>KHO MPHIOKUTH 33/1€P’KUBAIOILYI0 Pa3HOCTh noteHuuanos 3,7 B. Eciu
IUIATUHOBYIO IUJIACTMHKY 3aMEHUTh JIPYyrol IUIACTUHKOM, TO 3a/€pKUBAIOILYI0 Pa3HOCTh
NOTEHIMAJIOB TpHUAETCS yBenuuuTh 10 6 B. Omnpeaenuts paboTy BBIXOJAa BIIEKTPOHOB C
MOBEPXHOCTHU ITOM TUIACTUHKHU.

2. Ha Kkakylo0 KHHETHYECKYyI SHEprui0 YCKOPSIEMbIX HPOTOHOB JOJDKEH OBbITh paccCuuTaH
YCKOPHUTEJTb, 9TOOBI HCCIIEN0BATh IPOCTPAHCTBEHHBIE CTPYKTYpHI pazMepoM ~ 1 ¢m (1071 cm).

3. OueHuTh ¢ TIOMOIIBIO IPHUHIMUIA HEONPEAEICHHOCTEH MHHHUMAJIbHYIO KHHETHYECKYIO
OHEPTHI0 DJICKTPOHA , JIOKATU30BAaHHOTO B 00mactH pazmepom | = 0,2 HM.

4. Bynyt nu ucnbIThIBaTh JUGPAKINIO HA KPUCTAIUIMYECKON pelleTKe HEUTPOHBI, UMEOIne
KHHETHYeCcKyro sHepruto 1 MpB ?  Cuurarh, 94TO mepuoa KpUCTATUTMYECKOW PEIIEeTKH HUMeEeeT
nopsagok 1 A%. OTBer 060CHOBATH pacueTamu.

S. Haiitn uinHy BoOsHBI A€ Bpoiiist 3JIeKTpOHOB , HCTIBITHIBAIOIIKX AUPPAKIMIO Ha IpaHU
MOHOKpHUCTAIUIA , °eCITH BTOPOM MAaKCHMYyM 3€PKaJlbHOTO OTPaKEHHs HAOII0JAeTCs IOJ YIJIOM
® k moBepxHocTH , paBHbIM 30°. PacctostHue d Mexay COCEIHMMH aTOMHBIMU TUIOCKOCTSMH
, TTapaJUIeIbHBIMHM ITOBEPXHOCTU MOHOKpHcTauia paHo 1,60 A .

6. CBOOOIHO  JIBWIKYIIAsACAd  HEPENATUBUCTCKAs ~ 4YacTHIla HMMEET  OTHOCUTENIbHYIO
HEONpe/eNeHHOCTh KMHETHYecKol sHepruu mnopsaka 1,6%10“. OuenuTs, BO CKONBKO pa3
HEONPEIETICHHOCTh KOOPUHATHI TAKOW YaCTHIIBI OOJIbIIE €€ 1eOpOHIeBCKON ITTMHBI BOJTHBI.

7. OueHuTh HEONPEIEIEHHOCTh CKOPOCTH 3JIEKTPOHA B aTOME BOJOpOJA, Iojaras pasmep
aroma mopsanka 108 cvm. CpaBHHTH MOJNTyYeHHOE 3HAYEHHE CO CKOPOCTHIO HIEKTPOHA HA MEPBOI
OOpOBCKOIi OpOUTE.

8. HaiiTi sHepruio cBsi3U 3J1€KTpOHAa B OCHOBHOM COCTOSIHUM BOJOPOJIONOJOOHBIX HOHOB, B
CIEKTpPE KOTOPBIX JJIMHA BOJIHBI NEPBOM JIMHUU cepuu banbmepa paBHa 164,2 HM.
9. Ha ckonbko Hago yBEIMYWUTh BHYTPEHHIOI SHEPIUI0 aToMa BOJOPOAA , HAaXOIALIErocs

B OCHOBHOM COCTOSHUM , YTOOBI OH MOT HCIYCTHTh (POTOH , COOTBETCTBYIOIIMIA TOJOBHOM
nuHun cepun [lamena ?

10. Kakyro MUHMMaJIbHYIO SHEPTHUIO TOJKEH NOJYyYUTh MOH T'elMsl, HAXOAAIIUICS B OCHOBHOM
COCTOSIHMH, YTOOBI OH MOT UICITYCTUTh ()OTOH, COOTBETCTBYIOIIMI TOJIOBHOM cepun bansmepa ?
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11. [ToreHman moHU3aMu aToMa MIETOYHOro MeTaiia 1e3us paseH 3.89 3B. Onpenenuts
KBAHTOBBIH J1e(heKT OCHOBHOTO COCTOSIHHUSI.

12. Haiinure nivHy BOJHBI KOPOTKOBOJHOBOM TI'paHULbl PE3KOM CEPUM aTOMa JIUTHUSA , €CIHU
pundeprosckasi nompaBka Kk P - repmam aroma qutus p =-0,04 .

13. Hanummre snektpoHHylo KoHpurypamnuio aroma Oopa. Bocmonb3oBaBuIMCH TpaBHIIaMU
XyHJa, ONPEACIIUTE €r0 OCHOBHON TEPM.

14. VYKakuTe KBaHTOBbIE MEPEX0/Ibl, 00pa3yoIle TOHKYIO CTPYKTYPY FOJIOBHOM JTMHUU CEpUU
baneMmepa B ciektpe aroma BOAOpoOAA.

15. Beruucnute B enumHunax noctosHHOW [lmaHka BO3MOXHBIE 3HAYEHUS MOAYJS IOJHOTO
MEXaHUYECKOTO0 MOMEHTA aTOMa |M_]| JUIsL aToMa , UMEIOLIEro CHeKTpaiabHbId TepMm 3D.

16. OnpeenuTh BO3MOXKHbIE 3HAUEHHs MArHUTHOTO MOMEHTA aToMa B COCTOSHHH “P.

17. Haiitu B Marmeromax bopa mOJHBIM MarHUTHBIM MOMEHT aromMa , HMEIOLIEro
CHeKTpanbHbIA TepM °P1 .

18. HaiiTH TIONHBIA MATHUTHBIA MOMEHT aTOMOB B COCTOSIHHAX D1/ .

19. HaiiTi cIMHOBBII MEXaHMYECKMII MOMEHT aTOMOB B COCTOSHUAX “Fay

20. HaiiTi opOHUTaTBHBIH MEXaHUUECKHH MOMEHT aTOMOB B COCTOSIHMSX D1

21. Onpenenutb, Ha CKOJIBKO TIOJYpOBHEH pacuienuTcs B CJ1a0OM MarHUTHOM IIOJie
SHEPreTHYECKHUil yPOBEHb, COOTBETCTBYIOMIH TepMy 2P3j ?

22. HapucoBaTh cXxeMy pacierIeHHs] 1 BO3MOKHEIE TIEPEX0/Ibl MKy YPOBHAMHI TepMOB 2P u
%S B c11a60M MarHUTHOM TIOJE.

23. Ucnons3zys mnpaBwio XyHJa, ONPEACNIUTH IOJHBIA MEXaHMYECKUH MOMEHT aToma,
€IMHCTBEHHAsI HE3aIOJIHEHHAast 000JI09Ka KOTOPOTO COACPIKUT JBA P-3JIEKTPOHA.

24. CKONBbKO CHEKTpallbHBIX JMHUHM, pa3pelleHHbIX NpaBUIaMU OTOOpa, BO3HUKAET MPHU
[IEPEX0/1€ AaTOMOB JINTUS B OCHOBHOE COCTOSIHUE U3 COCTOSIHUA 4S.

25. Ha ckOoapKO KOMITIOHEHT paclIenuTCs My40K aTOMOB YIiiepoja, HaXOASIIMUXCA B OCHOBHOM

coctossany, B askcriepuMente llltepua u T'epmaxa? [lns HaXOXXAeHUsS OCHOBHOTO TepMa aToMa
HCIIOJIb30BAaTh NMPAaBUIO0 XYyH/A.

3a pelieHue 3aJa4M HA IK3aMeHe BbICTABJISIETCS

- 6 O6aoB , eciM 3a/1a4a pelieHa MoJIHOCThIO U 0e3 3aMedaHuit;

- 5 OamwioB, eciM 3amadya peIIeHa IOJHOCThIO, HO €CTh HEOOJbIINE HEAOUYETHl WIH
HECYIIECTBEHHAasI OMIMOKa B YHCIIEHHBIX pacyeTax WIN MPeoOpa3oBaHuUsX;

- 4 Gana, ecu BCE UCXOJHBIC MOJIOKEHUSI TEOPUH U JIOTUYECKHE BBIBOJBI 3aIMCaHbl BEPHO,
HO MpeoO0pa3oBaHMsl He 3aKOHYEHBI WK B TPE00Pa30BaHUAX JOMYIIEHa OIHOKa;

- 3 Oayuia, eclii B UCXOJHBIX YPABHEHMSIX WJIM B UJI€€ PELICHHUs JOMYIIeHa cepbe3Has OmuoKa,
YTO MPUBEJIO K HEBEPHOMY pE3yNbTaTy WIH OTCYTCTBYET OJHO W3 HEOOXOIUMBIX HCXOJIHBIX
ypaBHeHHfI, OJHAKO BBIITOJIHCHBI HpeO6p330BaHI/I$I, HaHpaBJ'IeHHI)Ie Ha HOqueHHe OTBE€TA,

- 2 Gayna, eciu OTCYTCTBYET JIBA UCXOJHBIX YPAaBHEHUS U3 TPEX WM YETHIPEX HEOOXOINMBIX,
NI )lonymeHa rpy6a$1 0mn61<a, CBH}IGTGJ’IBCTBYIOHI&SI O HCIIOHUMAaHUN yCJ'IOBI/ISI 3aga4u, OJHAKO
MPUCYTCTBYIOT BEpHBIE JIOTUYECKUE PACCYKIECHUSI, HJAEs PEIICHUs,, YaCTUYHO MPaBUIIbHBIC
JICCTBUS, HAIIPABJIECHHbBIC HA MMOJYYEHUE OTBETA;

- 1 6amn, ecnu ecTh MPAaBUIBHO 3aMMCAHHOE OJTHO WJIH JIBA UCXOTHBIX TIOJIOKEHUS TEOPUH UITU
naeda pemeHI/m, HO HE€ CACJIIAHO HUKAKUX )I@flCTBI/IfI JJIs l'IOJ'Iy‘—IeHI/ISI OTBCETa,

- 0 6aoB — pelnIeHue OTCYTCTBYET WM TTOTHOCTHIO OMIHOOYHO.

3a1[aqa HE BXOJUT B dK3aMEHAIIHOHHBIN ouner u BBIAACTCA CTYACHTY OTACIIbHO, ITOCJIC OTBCTA
Ha TCOPETHUICCKUEC BOITPOCHI OUJIETEHL.

IIpumepbsbl dono1HUMENBbHBIX 80NPOCO8 HA IK3AMEHE:

1. Cdopmynupyiite noctynarsl bopa.
2. Yro Opu10 BriepBhIe 0OHApYKEHO B onbiTe Opanka u ['epra?
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3. Hamummure 0606mennyto ¢popmyny banbmepa mist cepuii U3 IydeHus: aToma

BOJIOpOAA.

Chopmynupyiite runoresy ae bpoitms.

Urto BnepBbie qokazai onbIT [leBucCona u J>xepmepa?

B yewm 3akmtovaercs pu3nUecKkuii CMbICI BOJIHOBOM (DyHKIIUU.

CdopmynupyiiTe IpuHIUT HEONPEIeIeHHOCTH [ eii3enOepra.

Hanummre ¢hopmyIibl 17151 oriepaTopoB KOOPAMHATHI M UMITYJIbCA.

Hanumure hopmyny ypaBuenus Ll penunrepa asisi CTalmOHAPHBIX COCTOSHUH.

0. Omumure Mmozenb aroma Pesepdopra.

11. Hanmmmre ¢popmymny Al SHEPTHH aTOMa BOJOPOJA.

12. HazoBuTe KBaHTOBBIE YHCIIA DJIEKTPOHA.

13. IlpuBenuTe KIACCUPHUKAIMIO COCTOSHHUIA AJIEKTPOHA [0 MOMEHTY UMITYJIbCA.

14. Yemy paBHO CIIMHOBOE YHUCIIO 3JIEKTPOHA?

15. Yro Buepsble Obu10 00HapyxeHo B onbiTe LlTepna u ['epnaxa?

16. Kakoe kBaHTOBOE YKCJIO OMpeesisieT BO3MOKHbIE 3HAUCHUS TPOSKIIUN
MarHMUTHOT'O MOMEHTa aTromMa?

17. B uem 3axmrouaercsi GU3MUECKUNA CMBICT KBAHTOBOTO YKCIIA TIOJTHOTO
MEXaHUYECKOT0 MOMEHTa aroma?

18. Cdopmynupyiite npunimn [laymnu.

19. Onmmmre UaeaNnbHYIO CXEMY 3allOJIHEHUS 3JIEKTPOHHBIX 000JI0YEK aToMa.

20. B ueM npuynHa NEPUOANIHOCTH XUMUYECKUX CBOMCTB 3JIEMEHTOB C
YBEJIMUYEHUEM UX TOPSAAKOBOrO HOMepa?

HoOoo~No O A

3a oTBeT Ha ONOJHUTEIbHBIN BONIPOC HA IK3aMeHe BbICTABJISACTCH:

-3 Oaa, eciiv CTYAEHT J1aJl MCUEPIIbIBAIOILE MOJIHbIM U IPABUIIbHBII OTBET;

- 2 Oama, eclM OTBET BEPEH, HO JJaH HE B IOJHOM 00beMe y4yeOHOW MpOrpamMMbl, UM COAEPKUT
HE3HAUUTENbHbIE OIINOKY;

- 1 Oam, ecnu OTBET Ha BONPOC J]aH, HO COAEPKHUT CEPhE3HbIE OMMOKU WM OOJIbIINE MPOOENbl B
W3JI0KEHUH;

- 0 6ay10B, €caM CTYJEHT HE OTBETUJI MJIM OTBETUII B KOPHE HEBEPHO.

JlomomHUTEIBHBIE BOMIPOCHI 33/1al0TCS CTYJIEHTY MOCIIe OTBETa Ha BOMPOCHI OUJIETa.
3aueTHasi KOHTPOJbHAasA padora.

Y4eOHBIM MIaHOM MO TUCIHUIUINHE «ATOMHasl (QHU3UKa» NI MPOBEPKU YPOBHS YCBOCHHUS
HEOOXOIMMBIX KOMIIETEHIIUNA TMPEAYCMOTPEHA KOHTpOJIbHAs paboTa, KOTOpash HMMEET CTaTyc
WUTOTOBOM, 3aU€THOW KOHTPOJBHOM pabOThl MO MPAKTUYECKUM 3aHATUSAM (pelleHue 3ajad).
BrimotHeHNE 3TOM KOHTPOJIBHON pabOTHI SABISIETCS 00s13aTETLHBIM YCIIOBHEM JIOMTYCKa K IK3aMEHY.
KonTponbHas paborta coaepxuT 5 3amad, Bpems BeimonHeHus 90 munyT. Pemenue omHol 3aqaun
onieHuBaercs B 20 6ayoB.

IIpumep BapuaHTa 32a4€THON KOHTPOJIbHOM padoThlI.

1. s npekpamienus ¢potrorddekra, BHI3BAHHOIO OOJy4eHHEM YIbTPaduoJIETOBBIM CBETOM
IUIATUHOBOW IUIACTUHKY, HYKHO MPHJIOKUTH 3a/1€P>KUBAIOILYI0 pa3HOCTh noTteHuanos 3,7 B. Eciu
IUIATUHOBYIO IIJJACTMHKY 3aMEHUTh JPYrod IUTACTUHKOM, TO 3a/J€pKUBAIOIIYI0 Pa3HOCTh
NOTEHIMAJIOB TMpHUAETCS yBenUuuTh 10 6 B. Omnpeaenuts paboTy BBIXOJAa BIIEKTPOHOB C
MOBEPXHOCTHU ITOM TUIACTUHKHU.

2. Bynyt nu ucnbIThIBaTh JUGPAKLINIO HA KPUCTAJUIMYECKON pelIeTke HEUTPOHBI, UMEIOINE
KMHeTH4YecKyto H3Hepruto 1 MsB ?  Cuurarh, 4TOo mepuoj KPUCTAUIMYECKON PEIIETKH HMMEET
nopanok 1 A°. Oteer 060cHOBaTH pacueTaMH.
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3. Ha ckonbko Hago yBEIMYWUTh BHYTPEHHIOIO SHEPTHUI0 aToMa BOAOPOAA , HAXOIALIETrocs
B OCHOBHOM COCTOSHUM , YTOOBI OH MOT HCIYCTHTh (DOTOH , COOTBETCTBYIOIIHMHA TOJIOBHOM
nuaun cepum [lamena ?

4. PaccumTaiitTe ¥ HapucyidTe cxXeMmy pacuieIUieHHuss B CJadOM MAarHUTHOM  IOJie
SHEPreTHYECKOro yPOBHs, KOTOPOMY COOTBETCTBYET TepM cocTosHus 2Dy,
5. B emuHcTBeHHOU He3amojgHeHHOH d-1og0000YKe aToMa HaxomuTcs 2 3jekTpona. Ha

CKOJIBKO KOMIIOHEHT PacUICIUTCA Iy4OK TaKMX aTOMOB, HaXOJSIIMXCS B OCHOBHOM COCTOSIHUH, B
skcniepumente lllrepna u I'epnaxa? Jlns HaxXxoXIeHUS OCHOBHOTO TepMa aroMa MCIOJIb30BaTh
MpaBwiIo XyHJa.

Kpurepun oueHuBanusi 3a1a4 3a4eTHONH KOHTPOJIbHOI PadoThbI:

- 16-20 6annoB BEICTABIISIETCS CTYEHTY, €CIIM MPEICTABICHO TIOJHOE PEIICHUE 3a7a9i, KOTOPOe
MOJKET COJIEP>KATh MEJIKHEe HETOUHOCTH UJIM HEJJOCTATOUHYIO apTyMEHTAIUIO [IIar0B PeIIeHHUS,

- 11-15 GanioB BBICTABIISIETCS CTYJIEHTY, €CIIM IIPU BEPHOM PELICHUHU B 00ILIEM BHJIE JOMYIIEHA
omrOKa B YMCIOBBIX pacuyeTax Wi MpU MPAaBHILHOM OTBETE OMYIEHbI HEKOTOPHIE
MIPOMEKYTOUYHBIC ATAIBl PEIICHUS WIIH JOIMYIICHA HETIPUHITUITHAIBHAS OIINOKA B UCXOIHBIX
YPaBHEHHUSIX;

- 6-10 GayuTOB BBICTABISETCS CTY/ACHTY, €CIIH OTCYTCTBYET OJHO M3 HEOOXOIMMBIX HCXOIHBIX
YpaBHEHUU WM JOMYIIEHA TPUHIIMITHATIbHAS OIIMOKA B UCXOHBIX YPAaBHEHHX, HO IPUCYTCTBYIOT
MIPABWIIBHBIC PACCYXICHUS U JCHCTBYS, HAIIPABJIICHHBIC HA TIOJy4YEeHUE OTBETA

- 1-5 6annoB BeICTaBIAETCS CTYAEHTY, €CIIM BEPHO 3aMKCaHa TOJIbKO YaCTh HEOOXOAMMBIX
UCXOHBIX YPABHCHHA, IPH TOM OTCYTCTBYIOT KaKue-ITH00 MaTeMaTHIEeCKIe MPeoOpa3oBaHMsI,
HaIpaBJIEHHBIC HA TOJyYEHNE OTBETA UM OHU OIIMOOYHBI.

- 0 6aJUTOB CTaBUTCSI MPU OTCYTCTBUH OTBETA WJIH MPHU TTOJTHOCTHIO HEBEPHOM OTBETE MJIH KOTIA
peleHrne He COOTBETCTBYET YCIOBHUIO 3a/1a4H.

Kpurepun oneHuBaHNs 0CBOCHUSI KOMIIETEHIMI 110 324€THOM KOHTPOJIbHOM padore

Oransl Pe3ynbrarsl 00yueHus Komnerennus | Kpurepun
OCBOEHUS OIICHUBAHUS
«HE «3a4TEHO
3a4TEHO» | »
1-ii 5Tan 3HaTh OCHOBBI KBAHTOBOW TEOPUH, OIIK-3,IIK-1 | He3maer | 3Haer
KBAaHTOBBIC YPAaBHEHUSI IBHXKCHHUS
3HaHuA MHUKPOYACTHUI, KBAHTOBBIE CTATUCTUYECKUE

pacnpezenieHus; rpaHulbl IPUMEHUMOCTH
KJIACCUYECKHUX U KBAaHTOBBIX MOJENIEH
(bu3NYECKUX SIBICHUN; CTPOCHHE
3JIEKTPOHHON 000J0YKH aTOMa, KBAHTOBBIE
quclia 3JIEKTPOHA U aTOMa, UX (pU3HUecKuii
CMBICII, POJIb DJIEKTPOHHOM 000JI0UKH BO
B3aMMO/JICHICTBIH aTOMOB C BHEITHUMHU
MIOJIIMHU; 3HaTh OCHOBHBIE
JKCIIepUMEHTaIbHbIe (haKkThl: GOTOIPEKT,
onbITl dpanka u ['epua, onsiT Pesepdopaa,
IUIAHETapHYIO MOJIEIb aTOMa,
3aKOHOMEPHOCTH B CIIEKTpax aTOMOB,
nudpakuo MUKpoyacTuil, onbIT LlITepHa u
I'epnaxa, siBleHHE CBEPXITPOBOAUMOCTH U
CBEPXTEKY4ECTH

2-iiotan | YMerb pemars 3aqauun o ocHoBHbIM TemaMm | OIIK-3, IIK-1 | He ymeer | Ymeer
aTOMHOU (pu3uKH
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YMenus YMeTb 3anuChIBaTh MIEKTPOHHbIE OIIK-3,IK-1 | He ymeer | Ymeer
KOH(HUTYpaIuy aTOMOB (pacipeesieHre
AJIEKTPOHOB 10 COCTOSIHUAM) TI0 UX
MOPSAIKOBOMY HOMEPY B IEPUOINYECKOM
cucteme asieMenToB [[.M.MenneneeBa
COIJIACHO MJICAbHON CXEeMe 3aIlOJIHEHUS
ANIEKTPOHHBIX 000JI0UEK
YMeTh yuTaTh U 3alUChIBaTh TEPM OIIK-1, He ymeer | Ymeer
COCTOSIHMSI MHOT'OJIEKTPOHHOI'O aToMa OIIK-3,
I1K-1
3-iioran | BrajeTs HaBBIKAMU pacueTOB JUIMH BOJH OIIK-3, [IK-1 | He Bianeer
OCHOBHBIX CHEKTPAJIbHBIX JIMHUN U SHEPTUN BJIa/ICET
Brnagerp | KBaHTOBBIX IEPEXOJ0B JUIsl aTOMOB
HABbIKAMU | BOJOPO/Ia U MIETOYHBIX METAJJIOB
Bnaners naBeikamu ucnons3oanus npasuin | OIIK-1 ,0I1K- | He Bnaneer
XyHza A HaX0xAeHus ocHoBHoro Tepma | 3, TTK-1 BIIa/IeET

COCTOSIHM I MHOT'O3JICKTPOHHOI'O aTOMa

Kputepusmu orieHrBaHMsI OCBOCHUSI KOMIIETEHIIUN CIIyKaT 0aJuibl, OJYYSHHBIC 32 BBIMIOJHEHNE
3a4eTHON KOHTPOJIBHOM paboThl. Kaxkioe u3 msaTu 3a1anuii oneHruBaetcs B 20 6aIoB,
MaKCHUMaJibHasi CyMMapHasi OLIeHKa 32 KOHTPOJIbHYIO padoty -100 6amios.
[IIkana nepeBoaa cCyMMapHOTo 6ajuia B IByXypPOBHEBYIO OILICHKY:

- 0-59 0anIoB — «HE 3aY4TEHOY
- 60-100 6a110B — «3aUTEHOY.
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3anaHus 1J151 KOHTPOJBHBIX PadoT

KpoMe uTOroBOoil 3a4eTHOH KOHTPOJBHON pPAabOTBI B KAayecTBE OLEHOYHBIX CPEJICTB
OCBOCHMSI KOMIIETEHIMH MPUMEHSIOTCS TaKKe KOHTPOJbHbIE PabOThl MO OTIEIBHBIM MOAYISAM U
TE€MaM IIPOTPaMMBI.

Onuncanue KOHTPOJIbHOM PadoThl Nel
KonTponbHas paboTta cocTout u3 nstu 3anad. Bpems Boinonnenus — 90 MUHYT.

Kaxnas 3anada ounenuBaercs B 3 Oasuia.

IIpumep sapuanma KOHMpoAbHOI pa6omut Ne1:
Bapuant Ne 1.

1. Haiftu paboTy BBIXOJa C MOBEPXHOCTH HEKOTOPOTO METalia, €CIH TMPH IO0YEPEIHOM
OCBELICHUU €ro 3JEKTPOMATHUTHBIM U3JIy4€HHEeM C JulnHamu BoiH A1=0,35 MkM u A2=0,54 MM
MaKCHUMaJIbHBIE CKOPOCTH (POTOAIEKTPOHOB OTIMYAIOTCS B =2 pasa.

2. ®oTOH c 3Heprued A paccesuicss MOJ YIJIOM O Ha MOKOSALIEMCS CBOOOJAHOM 3JIEKTPOHE.
Onpenenuts yroya @, MoJ KOTOPBIM BBUIETEN AJIEKTPOH OTAaud (IO OTHOIICHUIO K HAIPaBIICHHIO
HaJeTeBIIEero (POTOHA).

3. V3Kkuil My4OK MOHOPHEPreTHHYECKHX SIEKTPOHOB MajaeT IToj yrioM ckombxkenus P=30°.Ha
ecrnucbMeHHas pab0TaBEHHYIO I'PaHb MOHOKpHCTAIJIa allOMUHMS. PaccTosHue MeXay COCeIHUMHU
KPHUCTAJUIMYECKUMH TJIOCKOCTSIMU, MapaJUIeIbHBIMU 3TOM rpaHu MoHOkpuctamia, d=0,2 um. [Ipu
HEKOTOPOM YCKopsitoiieM HanpsbkeHnn Up HaOIro1anu MakCUMyM 3epKabHOTO oTpaxeHus. Hailtu
Uo, ecnM M3BECTHO, 4YTO CIEAYIOUIMH MaKCUMyM 3€pKaJbHOIO OTpPAXEHUS BO3HUKAN IpH
YBEJIMUYEHUH yCKopsitomiero Hanpsbkenus Up B M=2,25 pasa.

4. OueHuTbh HEOIPeIeIEHHOCTh CKOPOCTH 3JIEKTPOHA B aTOME BOAOPOAA, MoJjaras pasMep aroMa
nopsimka 1A. CpaBHHTH MOTYYEHHOE 3HAYEHHE CO CKOPOCTHIO JIEKTPOHA HA MEpPBOH GOPOBCKOIL
opbure.

5. Yactuma Maccoif M JABMXKETCS IO KpPYyroBod opOuWTe B IEHTPAIbHO-CUMMETPUYHOM
noteHnmankEoM moie U=yr?/2. Haiitu ¢ mnomompio GOPOBCKOTO yCIOBHS KBAHTOBAHMS
pa3penieHHbIe PauyChl OPOUT U YPOBHU SHEPTHH YaCTHUIIHL.

Kpumepuu oyeHusaHus 3a0a4 KOHMpPo.1bHOI pa6omui N21

- 3 Oajuta BBICTABIIIETCS CTYACHTY, CCJIM 3aia4a pCUICHA a0COJIFOTHO BCPHO,

- 2 Oamia BBICTABISIETCS CTYJEHTY, €CIM B PEIICHHH JOMYyIIEHbl HEeNPUHIHUIHUAIbHBIE ONIMOKH,
MIPUBOJSAIINE K HEBEPHOMY OTBETY;

-1 Gayn - BBICTABIACTCS CTYACHTY, €CJIM BEPHO 3allCaHa TOJBKO YacTh HEOOXOIMMBIX MCXOIHBIX
YpaBHEHUU, IPU ATOM OTCYTCTBYIOT KaKue-In00 MaTeMaTHUeCKHe MPeo0pa3oBaHus, HalPaBIEHHBIC
Ha TOJIYYCHHE OTBETA UM OHHU OLTHOOYHBI.

- 0 OayToB cTAaBUTCS IpHu OTCYTCTBUH OTBECTA WJIH IIPHU IMOJHOCTBIO HEBECPHOM OTBCTC WMJIM KOIr'Ja
OTBCT HC COOTBCTCTBYCT YCJIIOBHUIO 3aa4U.

Onucanne KOHTPOJILHON padoThl Ne 2:
KonTtponbHas paboTa COCTOMT U3 TpeX 3aaad, BpeMs BbITOTHEHHS — 90 MUHYT.

Kaxxnag 3agaua orieHuBaercs B 5 0aJUIOB.
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IIpumep sapuaHma KOHMpoAbHOU pa6omul Ne 2:
Bapuant Ne 2.

1. Boluncnuth cpeqHee 3HaU€HUE KBaJpaTa MOMEHTA UMITYJIbCa B COCTOSIHUU
v (0,0) = Asinv cose.
2. Haiitu ¢ nomomipto ypaBHenus llpénuHrepa sHEprui0 rapMOHHMYECKOrO OCIMILISTOpA C
YacTOTOM o B CTALMOHAPHOM cocTostHuH y(X)=Bx exp(-a®x?), rae B u a — mocTosHHbIE.
3. Haiftu ¢ mnomompo GopMmynbl a8 HaxoxIeHUs Kod(dduuMeHta Mnpo3pauHOCTH
MOTEHIIMATBHOTO Oapbepa BEPOSTHOCTH MPOXOXKICHUS YaCTHIBI Maccod M u sHeprueit E
CKBO3b MOTeHIHabHbIH 6apbep U(X)=Uo(1-x%/L?).

Kpumepuu oyeHusaHust 3a0a4 KOHMPOAbHbIX pa6om:

- 5 0aI0B BHICTABIISICTCS CTYACHTY, CCJIM 3aJia4ya pCIICHa a0COJIFOTHO BCPHO,

- 4 Gaia BBHICTABIIAETCS CTYACHTY, €CJIM IIpU BEPHOM PCIICHNU B 06H_ICM BUJC NOITYLICHA oII1M0OKa B
YUCJIOBBIX pacucTax HJIMW IPU IMMPABUIBHOM OTBCTC OIMYHICHBI HCKOTOPBIC MPOMEIKYTOUYHLIC 3TAaIlbl
peHiCHus NI JOIMYHICHA HCIPUHIUITUAJIbHAA oIInMOKa B HCXOJHBIX YPABHCHUAX,

- 3 Oamwra BBICTABISAETCS CTYACHTY, €CIM OTCYTCTBYET OJHO W3 HEOOXOJWMBIX HCXOTHBIX
YpaBHEHHIA MJIM JONYIICHA MPUHIIMITHAILHAS OMIMOKa B HCXOHBIX YPABHEHUSX, HO TIPUCYTCTBYIOT
MPAaBWIBHBIC PACcCYXKIEHUS M JCHCTBHS, HANPaBICHHBIC Ha IOJIyYCHHWE OTBETa (3aj]aya pelicHa
HAIOJIOBUHY);

- 1-2 Gayta BBICTABIISICTCS CTYJICHTY, €CJIH BEPHO 3alMCaHa TOJIbKO YacTh HEOOXOAUMBIX HCXOTHBIX
YpaBHEHHIA, TIPY 3TOM OTCYTCTBYIOT KaKHe-T1u00 MaTeMaTu4ecKue peoOpa3oBaHusl, HalpaBJICHHbIC
Ha TIOJYyYCHHUE OTBETA MU OHU OIIUOOYHBI.

0 GamnoB cTaBUTCA IIpu OTCYTCTBUU OTBCTA WJIM IMPU IMOJHOCTHIO HECBCPHOM OTBCTC HJIM KOr'Ja
OTBCT HC COOTBCTCTBYCT YCJIIOBHIO 3aa4U.

3amaHus 1J19 NPOBeJAeHUSA NMMCbMEHHBIX padoT

IIncbmennas padora Ne 1.

ConepxuT 3a1aHus U1 pyOEKHOTO KOHTPOJISI YCBOGHUS MaTepraa NepBbIxX 8 jgekuuid (Moayins 1).
[TucemenHas paborta paccunTana Ha 45 MUHYT, cCOCTOUT U3 4 3ananuil. Kaxxnoe 3ananue
olieHuBaercs B 4 Oasuia.

IIpumep sapuaHnma nucoMeHHOIl paéombi Ne 1.
BAPUAHT Ne 1

ITonyuwTte BhIpaXkeHUE JIJIsI KHHETHUECKON SHEPTHUH AJIEKTPOHA B paMKax Teopur bopa juis atoma Bojopoa.
Brimmmure Bce BO3MOXKHBIC 3HAUCHHSI MATHUTHOTO KBAHTOBOTO YHCA IS f-35IeKTpoHa.

wnh e

UYTto npou3o0iiieT ¢ BOJbTAMIIEPHON XapaKTEPUCTUKON PTYTHOH JlaMIibl, eciy B onbiTe @panka u I'epra
YCTaHOBHTB 33/I€PKUBAIOIYI0 PA3HOCTh MOTEHIUANOB 5 B Mexay ceTkoi u aHoAoM ?
4. Tlepeuncnure cepuu M3ITydeHHsS ATOMOB IIETOYHBIX METAIUIOB.

Kpumepuu oyeHusaHus 3adaHuii nucbmeHHoU pa6omut Nel.
- 4 Oasia BBICTABIISECTCS CTYACHTY 3a MOJHOCTHIO BBIITOJIHEHHOE 33/I1aHUE, HE COZIeprKallee OIINOO0K;

- 3 Oamna BBICTAaBISAETCS CTYACHTY, €CJIM 3aJlaHUE BBIMIOJHEHO C HEOONBIIMMH OIIMOKAMHU WU
HEJOYETAMU,

- 2 Oamna BBICTABISETCS CTYACHTY, €CIIM 3a/laHHE BBHITIOJHEHO HAMOJIOBUHY WM TIPU BEPHBIX
pacueTrax U pacCyXJIEeHUSX UMEIOTCS Cephe3HbIe OINOKH;
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- 1 Gann BEICTABIIIETCS CTYACHTY, €CJIM BECPHO BLIINIOJIHCHA HeOOJIbIIIAs YacTh 3aJaHuA UJIU UMCIOTCA
OTACJIbHBIC BEPHO 3allMCAHHLIC (bOpMy.HbI HJIA TTOJIOKCHUA TCOPHUH, HCO6XOHI/IMHG JJIs1 BBIITOJIHCHU A
3a0aHuA,

- 0 GamIoB CTaBUTCS Ipu OTCYTCTBHUU OTBCTA WUJIU IIPU IMOJHOCTHIO HCBCPHOM OTBETC WJIM KOT'La
OTBCT HEC COOTBETCTBYCT YCJIIOBHIO 3aa4H.

IIncbmennas padora Ne 2.

ConepXUT 3a1aHHA TSI TEKYIIEro KOHTPOJISl YCBOCHHUSI MaTepralia BTOPOM ITOJIOBUHBI
JIEKIIMOHHOTO Kypca (Moayib 2). [lucbMeHHas paboTa paccuutan Ha 45 MUHYT, COCTOHT U3 3
3ampanuii. Kaknoe 3amanue oneHuBaercs B 5 6asios.

IIpumep sapuanma nucomMeHHOU paéomui N2 2;
Bapuant Ne 1 IIMCBMEHHA S PABOTA Ne2 TI0 ATOMHOM ®U3UKE

1. Bemumure Bo3MokKHBIE 3HAYEHHS KBAHTOBOTO YKCIIa J MOJHOTO MEXaHUIECKOTO MOMEHTA aToMa B
COCTOSIHMY C KBAHTOBBIMHU YHCIIAMH OPOUTAIBHOTO M CITHHOBOTO MOMeHTa L=2 u S=3/2.

Ha ckombko KOMIOHEHT pacmienuTcs B HECOAHOPOAHOM MArHUTHOM IIOJIC ITYYOK aTOMOB B COCTOAHUUN 5F2?

w N

3anumuTe 3JIEKTPOHHYI0 KOHPHUTYpannio (pacipeaeieHne JICKTPOHOB 10 000I09KaM 1 OPOUTAIIAM) IUIS
aTOMa, UMEIOLIETO 15 3JeKTPOHOB.

Kpumepuu oyeHusaHus 3adaHuii nucbmeHHOU pa6omut Ne2,

- 5 0auI0B BBICTABISETCS CTYACHTY 3a IOJHOCTBIO BBHINOJIHEHHOE 3a/laHue, He cojeprKaliee
OIINOOK M HEAOYETOB,

- 4 Qanna BBICTABISIETCS CTYIEHTY, €CIIM 3a/laHUE BBINOJHEHO C HEOOJBIIMMHU OIIMOKAMM HIIU
HEJ0YeTaMH;

- 3 Oayta BBICTABIISIETCS CTYNIEHTY, €CIIHM 3a/laHUe JIOBEJICHO JI0 BEPHOTO OTBETA, HO HE COACPIKHUT
HE00XO0/IMMON apryMeHTAIMM WM IPOMEKYTOUHBIX MPeoOpa3oBaHui, pellieHHE WIIN PacCyKACHUs
COJIEpIKaT CYLIECTBEHHYIO OIIMOKY;

- 2 Oajuia BBICTABIIECTCS CTYIEHTY, €CIIM OH NPUBOJAUT BCE HEOOXOAMMBIE TOJIOKEHUS TEOPHH, HO
HE TOJb3YeTCS] UMM JJs BBINOJHEHUS NPAaKTUYEeCKOM 4YacTH 3aJaHus WM AT HEOOXOAUMBIX
JIOTHUYECKHUX PACCYKICHUH;

- 1 Gann BbICTaBIISIETCS CTY/AEHTY, €CIM BEPHO BBINOJIHEHA HEOObIIAs YaCTh 3aJaHHs UM UMEIOTCS
OTJIeNIbHBIE BEPHO 3alMCaHHbIe (POPMYJIBI MITH TOJI0KEHUS TEOPUH, HEOOXOAMMBbIE [T BBITOJTHEHUS
3a/laHus;

- 0 GayIOB CTaBUTCS MPU OTCYTCTBUU OTBETA WM IPHU TOJHOCTHIO HEBEPHOM OTBETE WMJIU KOrIJa
OTBET HE COOTBETCTBYET YCIOBHIO 3aauu.
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5. Y4eOHo-MeTOAUYecKOe U HH(pOPMALIMOHHOE O0ecneyeHue JUCIUIIMHBI

5.1. IlepeyeHb OCHOBHOM U JONOJHUTEJIbHON Y4eOHOI JIUTEpPaTypPhbl, HEOOXO0AUMOH I
OCBOCHMSH TMCHMILIMHBI

OcHoBHas1 JiuTEepaTypa:

1. Imonbckuit 3.B.. ATtomHas ¢usuka : yuebHoe nmocodue / D. B. [llnonbckuii .— M. : Jlanb,
2010 . T. 1 : Beenenue B aromuyto ¢pusuky / 3. B. llnonsckuit .— 8-¢, crep. — 560 c. [B
6ouoa. baml'V umeercs 25 5k3.]
win  [lnonbckuii 3.B. . AtomHas dusuka [DaeKkTpoHHBIA pecypc] : yueOHuK : [B 2 T.] /
2.B. lnonsckuit .— CIIO6. [u np.] : Jlans, 2010 . T. 1: BBenenue B aToMHYyI0 PUHKY .—
U3n. 8-e, crep. — 557 c¢. JlocTynml K TEKCTY AJEKTPOHHOTO HM3JIaHWS BO3MOXKEH depes
DIeKTPOHHO-OMOIMOTEUHYIO CUCTEMY W3/1aTeNIbCTBA "Jlanp" —

<URL:http://e.lanbook.com/books/element.php?pll id=442>.

2. Ilmonbckuit 3.B.. ATomHas ¢pusuka : yaebHoe nocoodue / 3. B. IlInonsckuii .— M. : Jlanb,
2010. T. 2: OCHOBBI KBaHTOBOW MEXaHUKH ¥ CTPOCHHE JICKTPOHHON 000JI0YKH aTomMa .— 6-
e, crep. — 448 ¢. [B 6ubn. bamlV umeercs 25 9k3.]
win Hlnonsckuii 3.B.. AtomHas ¢usuka [DnekTpoHHBIH pecypc] : y4eOHUK : [B 2 T.].—
CIIO.: Jlanp, 2010 .— T. 2: OcCHOBBI KBaHTOBOIl MEXaHUKHU U CTPOEHHUE DJIEKTPOHHOU
o0onouku aroma .— M3a. 8-e, ctep. — 557 c..— JIOCTyIl K TEKCTY 3JIEKTPOHHOTO W3/1aHUS
BO3MOXEH  4Yepe3  OIJIeKTPOHHO-OMONMOTEeUHyr0  cucteMy  u3jaarenscTBa  "JlaHb"

<URL:http://e.lanbook.com/books/element.php?pll id=443>.

3. Cuyxun JI.B. O0mmii kypc ¢pusuku. ATomHas U saepHas usuka. U.1, ATomHas pusmka.
M. Oumatiut-MPTHU, 2005 r. [B 6uba. baml'y umeercs 81 7k3.]

4. Wponos N.E. 3amaun no kBaHTOBOM (pusmke : yued. mocobue it By30B. 2-U3/1., HCTIP. —
M. : ®usmaraut, 2001 .— 215 c. [B 6uba. baml'Y umeercst 50 sx3. nza. 2001 r.+ 21 ok3.
m3a. 1991 r. |

5. CasenbeB U.B. Kypc o6mieit dusuku. U3n. 6-e, crep. — CIIO. : Jlans, 2006 . - T.3:
KBanToBas ontuka. ATtomHas ¢pusuka. @usuka TBepAoro tena. ®u3nka aTOMHOTO sipa 1
aneMeHTapHbIX yactull .— 320 c. [B ouon. baml'y umeercs 30 sx3.+6 (2007.
ACTPEJIb)+33 (KHOPYC-2009)]
nnu CapenbeB 1.B.. Kypc o6mieit ¢pusuku [Inextponnsiii pecype] : B 5-tu 1T1. / U. B.
CasenbeB .— CII6. : Jlansb, 2011- .— T. 5: KBanToBas ontuka. AtomHas ¢puzuka. Puznka
TBepaoro Tena. Gusuka aTOMHOTO SApa M dJIEMEHTapHBIX YacTull .— 5-e m3a. — 2011 .—
384 c. JocTyI K TEKCTY 3JEKTPOHHOTO U3/IaHUs BO3MOKEH Yepe3 DIEeKTPOHHO-

OMOIMOTEYHYIO CHCTeMY u3aTenbcTBa "Jlanp".—
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http://ecatalog.bashlib.ru/cgi-bin/zgate.exe?ACTION=follow&SESSION_ID=5592&TERM=%D0%A8%D0%BF%D0%BE%D0%BB%D1%8C%D1%81%D0%BA%D0%B8%D0%B9,%20%D0%AD%D0%B4%D1%83%D0%B0%D1%80%D0%B4%20%D0%92%D0%BB%D0%B0%D0%B4%D0%B8%D0%BC%D0%B8%D1%80%D0%BE%D0%B2%D0%B8%D1%87%5B1,1004,4,101%5D&LANG=rus
http://e.lanbook.com/books/element.php?pl1_id=442
http://ecatalog.bashlib.ru/cgi-bin/zgate.exe?ACTION=follow&SESSION_ID=5592&TERM=%D0%A8%D0%BF%D0%BE%D0%BB%D1%8C%D1%81%D0%BA%D0%B8%D0%B9,%20%D0%AD%D0%B4%D1%83%D0%B0%D1%80%D0%B4%20%D0%92%D0%BB%D0%B0%D0%B4%D0%B8%D0%BC%D0%B8%D1%80%D0%BE%D0%B2%D0%B8%D1%87%5B1,1004,4,101%5D&LANG=rus
http://e.lanbook.com/books/element.php?pl1_id=443
http://ecatalog.bashlib.ru/cgi-bin/zgate.exe?ACTION=follow&SESSION_ID=2248&TERM=%D0%A1%D0%B0%D0%B2%D0%B5%D0%BB%D1%8C%D0%B5%D0%B2,%20%D0%98%D0%B3%D0%BE%D1%80%D1%8C%20%D0%92%D0%BB%D0%B0%D0%B4%D0%B8%D0%BC%D0%B8%D1%80%D0%BE%D0%B2%D0%B8%D1%87%5B1,1004,4,101%5D&LANG=rus

<URL:http://e.lanbook.com/books/element.php?pll id=708>.

6. Hpomor U. E. 3amaun o obmelt ¢pusuke [DnekrpoHHbiit pecypc] : — M3a. 14-e, crep. —
Canxkr-IlerepOypr : Jlanp, 2016 .— 416 c. .— JlocTyn K TEKCTY 3JEKTPOHHOTO W3JaHHA
BO3MOXKEH  uepe3  ODJIEKTPOHHO-OMOIMOTEYHYI0  CHUCTeMy  u3narenbctBa  "Jlanp"

<URL:https://e.lanbook.com/book/71750#book name>.

JlonmoJHNTeIbHAS JINTEPaTypa:
1. MarseeB A.H. Atomnas ¢usuxa. M. Beicmas mkona,1989 r. [B 6ubin. baml'y umeercs 29
IK3.
2. Uponos U.E.. KBantoBas ¢usuka. OcHoBHBIE 3aKOHBI. 3-¢ u3a. M. : BUHOM. JlaGopaTtopus
3HaHui, 2010 .— 256 ¢. 25 5k3
3. B.II. KopsiBoB. MeTobl pemieHns 3a1a4d B 001eM Kypce Gu3uku. ATOMHas U siaepHast
¢usuka : yued. mocobue. Mocksa : Ctrynent, 2012 . 327 c. [B 6ubn. baml'V umeercs 25

9K3.]

5.2. [lepeyeHn pecypcoB HHPOPMALMOHHO-TEJIEKOMMYHHKAIIMOHHOM CeTH
«HTepHET» U MPOrPaAaMMHOI0 o0ecneyeHusi, He0OX0IMMBbIX /1JI51 OCBOEHUSI
AUCHUTLTHHBI

1. DnextponHas Oubnuoreuynass cucrema. Ob bamlV. — CoOcTBeHHas 3JIEKTpPOHHAs
O0ubnuoreka y4eOHBIX M HAy4YHBIX DJIEKTPOHHBIX W3JIaHUHM, KOTOpas BKJIIOYAET H3JIaHUs
npenojaBareneil bamlyY. ABTopu3oBaHHBI JOCTYH MO NHapoi0 M3 JIO00M TOYKH CeTH
Wutepuer. Peructpanus B bubnuotrexe baml'V, ganpHeimmii qocTyn u3 1r000H TOYKU CETH
Wurepuer. — https://elib.bashedu.ru/

2. DOnekTpoHHas OuOMMOTEYHass cHcTeMa .YHUBEPCUTETCKas OHWONMOTEKa OHJIAH.
[TonHoTekcTOBast B/] yueOHBIX M HayYHBIX JIEKTPOHHBIX W3JaHUNA. ABTOPU30BAHHBINA JIOCTYII
no mapoito u3 000 Touku ceru UurepHer. Peructpamus B bubmuoreke baml'V,
JanbHEHIUi 1ocTym U3 000i Touku cetn Murteprer. - https://biblioclub.ru/

3. DmekTpoHHas OWOJMOTeYHas cuctema wm3aareiabcTBa .Jlanb. — ITlomHOoTekcTtoBas B/
y4eOHbIX M HAayYYHBIX O3JEKTPOHHBIX H3JIaHMHA. ABTOPU30BAHHBIN JOCTYI IO MApOJIIO0 M3
0601t Touku cetu MnTtepHer. Peructpanus B bubnmorexe baml'V, naneneimuii qoctyn us3
nr060it Toukn cetn Muatepuer. — https://e.lanbook.com/

4. OnextpoHHbli kaTtasor bubmuorexku bamlyY — ChnpaBo4yHO-IIOMCKOBBIM ammapar
o6ubnmuoreku. Biiouaer B cebs cucTeMy KaTaJoroB M KapTOTEK, CIPaBOYHO-

oubmmorpaduyeckuit ponnx. — http://www.bashlib.ru/catalogi/
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http://e.lanbook.com/books/element.php?pl1_id=708
https://e.lanbook.com/book/71750#book_name

6. MaTepuaJbHO-TeXHHYECKas 0a3a, He00X0AUMAs /5l OCYLIeCTBICHUSA
00pa3oBaTeJIbHOIO NMpolecca Mo AMCHUIJINHE,

MareprabHO-TEXHUYECKAs

0aza,

HeoOXoaumasi Ui OCYIIECTBJICHHS

00pa3zoBaTeLHOTO MPOIlecca MO AUCIUTUINHE NpUBEIeHa B Ta0IUIE:

HaumenoBanue Bup 3ansaTuit HaumeHnoBanue 000pynoBaHus,
CIIEIUATM3UPOBAHHBIX MIPOrpaMMHOTO 00eCIIeUeHUs
ayJUTOpUi, KAOMHETOB,
sabopaTopuid
1 2 3
boapmas busmnueckas | Jlekuu Jlocka, KOMITBIOTED, MYJIbTUMEIUAHBINA
aynuropus 02 MPOEKTOP, FIKpaH
[TporpammHoOe obecnieueHue:
1. Windows 8 Russian. Windows Professional 8 Russian
Upgrade. Jlunensus OLP NL Academic Edition,
oeccpounas. Jlorosop Ne 104 ot 17.06.2013 r.
2. Microsoft Office Standard 2013 Russian. Jluuensust
OLP NL Academic Edition, 6eccpounas. JJorosop Ne
114 01 12.11.2014 1.
yuebnaa  ayoumopua  ona | [Ipaktuueckue Hocka, men, COOpHHUKH 3a/1a4, KaIbKYJISTOp
npoeedenus SAHAMUN | sopgTpg
CEMUHAPCKO20 muna:

aynuropun Ne 322 unu Ne 324
i Ne 318 (pu3mar xopmyc)

UwuransHeiid 3a1 Nel (TiaBHBIH
KopIryc, 1 aTax)

CaMocTrosTenpHas pa60Ta

Hayunprit u yueOHbIft QoHn, HaydHas mepuonuka, 1K
(MOHOGMOK) - 3 1T, HeorpaHn4eHHsIH noctyn K ObC u
BJI; KoaruecTBO Moca0YHbIX MeCT — 76.

UuraneHbiii 3a1 Ne2 (kopryc
¢uzmara, 2 3TaXK)

CamocrosTensHas paboTa

Hayunsrit u yueOHbIii o, HayuHas nepuoauka, Wi-Fi
JIOCTYT Ui MOOWJIBHBIX YCTPOWCTB, HEOTPAHWYECHHBIN
noctyn k OBC u BJl; komu4ecTBO MOCaJOYHBIX MECT —

50.

MarepuanbHo-TeXHUYECKas 0a3a i MpoBeAeHuUs J1abopatopHbeiXx padoT omucana B PITJ] mo
mucrurnie «PIT Atomuas ¢usuka» monynsa «O0muit GpuzndecKuit MpakTUKYM»
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[Tpunoxenue Ne 1

MMHOBPHAYKHN POCCHHN
OI'bOY BO «bAIIKNPCKNUN I'OCYJAPCTBEHHBIM YHUBEPCUTET»
®U3UKO - TEXHUYECKHU UHCTUTYT

COJIEP)KAHUE PABOUYEH ITPOI'PAMMBbBI

JUCIIUILIHHBI «AToMHasg hU3HKaAY Ha 5 ceMecTp
(HauMEHOBaHHUE AUCIHUILTHHBI)
oyYHas
(dhopma o0ydeHust
O0BneMm
Buna padorsl
JUCIUILINHBI

Oo6mas Tpynoemkocts aucturuinabl (3ET / gacoB) 4/144
Y4eOHbIX YacOB HAa KOHTAKTHYIO paboTy C MpernoaaBaTesem: 73,7
JICKITNH

1 36
MPAKTUIECKUX/ CEMHUHAPCKUX 36
1a00paTOPHBIX

JIpyrux (rpynmnoBasi, UHAUBUAYyalbHasi KOHCYJIbTALUS U UHBIE BUIbI
yueOHO! e TeNIbHOCTH, IIPelyCMaTPUBAIOLINE paboTy 00yJaromuxcs

¢ npernoaasaresuem) (OKP) 1,7

VY4eOHBIX YacOB Ha CaMOCTOATENbHYIO paboTy obydatomuxcs (CP) 35.5

Y4eOHbIX YacoB Ha MOJTOTOBKY K

sKk3ameny/3auety/nuddepennmpoBannomy 3auety (KoHTpo:s) 34,8

dopma KOHTPOJIS:
KOHTpOJIbHAs paboTa 5 CEMECTP

9K3aMeH 5 ceMecTp
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®opma n3zydenust | OcHoBHast u
MaTepHasoB: JICKIUH, | JOTIOJIHUTEIbHAS CPR— o dopma
MPAKTUYECKHE 3aHATHS, | IUTEPATYPA, caMocTosTeHo | TERYIIero
No CEMHHapCKHe 3aHATHUS, | peKOMEHAyeMas | ., 6 KOHTPOJIS
.10 Tema u conepxanue nabopaTopHbIe paboThL, | CTyIeHTaM 1 pavoTe yCIIEBaeMOCT
camocrosTensHas paborta u|(HOMepa p3 | CTYACHTOB (CPC) u
TPYAOEMKOCTh (B yacax) CITHCKA)
JIK [TIP/CEM |JIP |CP
1 2 3 4 ) 6 7 8 9
Monayap 1. DkcnepuMeHTaJIbHbIe OCHOBbI KBAHTOBOW | 2 2 1(§12),2 2(§119,120), [NIMCBMEH
TEOpPHUH. (§117,118), 3 4(5.292, 293, | HAA
1 Mukpomup. HeEBO3MOXXHOCTH  ONUCAaHUS  SBJICHHA B (§8,10), 5(§1) 296, 305). PABOTA
MHUKPOMHpE B paMKax KJIAaCCUYECKOW Teopuu. BomHbl H
KBaHTHI. 3aKOHBI TEIUIOBOTO m3nydeHus. [ umnoresa [lnanka.
KBants! n3nyuenns. @opmyna [lnanka.
Yactupr u BonmHBL. [wmmote3a pe-bpoins. BomHoBeie| 2 2 4 11(§6,8,9),3(§11),|1(§3), 4(49,50, |IlucpmeHHas
cBoiicTBa yactull. BoiHel ge-bpoitna. Oneitel JleBuccona u 5(82,3) 62,63) pabota
2 | xepmepa, ombiT Tomcona m TaprakoBckoro. OmBITHL ¢
HEUTpPOHAMU U MOJEKYIAPHBIMU TydKaMu. OTMBITEI IO
TUGPAKIUK IPU OYEHB CIA0bIX MOTOKAX YaCTHUL.
DNeMEeHThI KBaHTOBOI MEXaHHUKH.| 2 2 4 11(§16,17), 3(§13-14(§67,72,75,77) |IITMCBMEH
Cpoiictea BonH ne bpoitnma. BomHoBas — QyHKIHUS. 15), 5(§3-8). HAS
3 | dusnueckuit CMBICII BOJIHOBOI GyHKITHIH. PABOTA,
CooTHoleHus HEOIpEeIETIEHHOCTE N ['eit3enbepra. KP
BonHOBEIE CBOWICTBA MUKPO- U MUKPOYACTHII.
Cpennue 3HaueHUs (QU3NYECKUX BeNUYMH. I[LMOTHOCTH| 2 2 4 11(§16,17), 3(§13-14(§67,72,75,77) |ITMCBMEH
4  |BEpOATHOCTH. 15), 5(§3-8). HASA
Omneparopel.  OnepaTopel ~ UMIYJIbCa, KHHETHYECKON PABOTA,
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SHEpPIruM, MOTeHUUaTbHOW dSHepruu. CB3b  MEXIy
omeparopamu  usnueckux  BenauuuH.  CoOCTBEHHBIE
coctosinusi. CobcrBennble (yHkmu. Crnexktp (uznueckon
BelnMuMHbl. YpaBHeHue Ilpenunrepa ans cranMoHapHBIX
cocTossHUM. ['aMuIbTOHMAH.

[Tpocreiimme cayyan ABMKeHUs MUKpodacTull. CBoOOHOE 4 1(26,27,29), |[6(8§23), [Tucemennas
JNBIDKEHHWE dYacTulbl. YacTuma B MOTEHIHAIBLHOW sIME. 3(§17-20), 5(9- |4(§6.80,81,84,85) |pabora
CoOcTBEHHbIE 3HAUEHHUS HPHEPrUH, COOCTBEHHbIE (PYHKIIHU. 11).

[ToTeHIMaIbHBIHI Oapbep. TyHHETbHBIN ahPexr.

[ToTeHunanpHbIi 6appep MPOU3BOJIBLHON (HOPMBI. X0JI0AHAS

nonieBass SMuccusi. KoHTakTHas pa3HOCTh IOTEHIIUAJIOB.

TyHHENBHBIA MHMKPOCKOIL. ['apMOHMYECKUH OCHUIUISATOP.

Hynesas sneprus. [IpaBumia ot6opa.

OCHOBHBIE 3KCIIEPUMEHTAIbHBIE JAHHBIE O CTPOCHUH aTOMA. 2 1(§10,11), 2(§2), [NMCBMEH
Onertel  Pezepdopna. Ilnanerapnass mopens aroma u 5(827). HAA
npobiemMa YCTOMYUBOCTH aToma. PABOTA,
CepuanbHble 3aKOHOMEPHOCTH B CIIEKTPE aToMa BOJOPOJIA. KP
O6obmennas ¢opmyna banbmepa. KomOuHanmoHHBIN

TIPUHIIHIL.

[Toctynatel bopa. DkcnepuMeHTAIbHOE J0Ka3aTelbCTBO 4 1(§12,13), 1(§14), 3(§21). |IITMCBMEH
TUCKPETHOM  CTPYKTYpbl aTOMHBIX ypoBHEH. OTBITHI 2(§3.4), 5(§28). [5(§13), HAA
®panka u I'epna. PABOTA,
KBantoBanne momeHTa ummyinbca. Teopus bopa aroma

BOJIOpO/IA.

Monays 2. KBaHTOBasi TeOpPHUsi ATOMOB M MOJIEKYI. 2 1(§30,31),3 4(6.122,124) I[TMCBMEH
OnHo3meKkTpoHHBIN aToM. KBaHTOBOMEXaHWYecKass Teopus (§21,22), 5 (§12, HAA
aToMa BOJOPOJAa. YPOBHM SHEPrMU M BOJHOBBIE (YHKIIUU 15, 20) PABOTA,

CTalMOHAPHBIX  COCTOsSHWU. KBaHTOBBIE uMClIa, WX
¢busnueckuil cMbICI. BBIpokaeHHe COCTOSHUM, KPaTHOCTh
BBIPOKACHUA. DJEKTPOMArHUTHBIE TEPEXOJbl B aTOMax.
ITpaBuna orbopa.
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CrexTpsl aTOMOB LIETOYHBIX METaJUIOB. 2 3(§21,23), 4 (6.105, 107, [MMCBMEH
OcHoBHBIE cepuu criekTpa. J[ybrmeTHas cTpykTypa CleKTpOB 5(§21,27), 111) HAA

9 |u cnuH snekTpoHa. CHUH-OPOUTATBLHOE B3aUMOJICHCTBUE. 1(§33,34) PABOTA,
[TonHbld MEXaHWYECKHI MOMEHT 3JIEKTPOHA, KBAHTOBOE
9qHCIIO0 j. TepMbl aTOMOB IIEIOYHBIX METAJIIOB.

MHOroseKTpoHHbI€ aTOMbI. THUIBI CBSI3€M 3JIEKTPOHOB B 2 1(§37,39), 4(6.154, 156,160) | [TuceMeHHast
aromax. J- | — cBa3p. Ilpubmmxenne L-S cBszu. Crue- 5(§25,30) pabora
opbutanbHOe  B3amMoneictBue.  ToHKas  CTpyKTypa

10 |yposHneii. Tepmbl aTOMOB. MyNBTUIIIIETHOCTD.

PesynbpTupyromuii MEXaHUYECKU U MarHUTHBIA MOMEHTBI

MHOTO3JIeKTpOoHHOTO  aroma. @akrtop Jlamge. OmnbiT

OliHmTeHa u ae Xaaca.

ATOM B MarHMUTHOM U 3JeKTpuyeckoM mossix. Crnaboe u 2 3(§25), 1(§45,46) | 6(§43) KP

11 |cunbnoe none. Oddext 3eemana u I[lamena-baka. D dexrt
[ITapxa.

Omneit lltepna u ['epnaxa. DneKTPOHHBIM apaMarHUTHBINA 2 1(§15,35), 3(§26), 5(§37), |nmucbMeHHas

12 |pe3onanc. 3(§24), 5(§22-24,|6(§42) pabota

26);
[IpuHuun [Taynu. Craructuueckue pacnpeaeneHus 2 1(§52, 54,55),1(§56), 4(6.126, |KP,
®epmu-/lupaka u boze-DitHmreitna. Dneprusi depmu. 3(§27), 127, 130) MUCbMEHHAs

13 |DnextponHble KOHpUrypauuu. [Ipasmio Xynna. MneansHas 5(§31,32) pabota
cXema 3aIroJHEHHUs] AJIEKTPOHHBIX 000yi04eK. OObsiCHEHUE 3(§34),

MepUONYECcKOi cucTeMbl MeHieneeBa.

14 | PentrenoBckue cnektpsl. [IpaBuino Mosmm. 2 1(§57), 3(§30) 4(6.141, 145,146) |[KP
PenstuBuctckue  s¢dexkTst B aroMHON  (u3smKe. 1(§71,72) 6(§44.,45) MUChbMEHHAs
VYpauenue Kunelina-I'opnona. Ypasuenue [upaka. Tonkas pabota

15 |cTpykTypa  ypoBHEH  SHEprum  aTromMa  BOJOPOJA.

CocrosiHus ¢ orpunatensHoit sHeprueil. OnbiTel JIomba u
Pezepdopna. duznueckne cBolCcTBa Bakyyma.
16 |Monekymna. AnmabaTudeckoe npuOIKEeHUE. 2 1(§58,63), 1(§64), MUChbMEHHAas
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MosekyssipHbIi  MOH Bojgopona. Moekyia BOIOpOJa. 3(§28,29) 5(§19) |4(6.180,182) pabota
XuMHuecKas CBA3b aTOMOB B MOJIEKY/IaX. Bpamiarensaas u
KonebarenpHasi ~ JHEPrUM  MOJEKyd.  MoJeKyssipHbIe
CIIeKTpHl.  BpamarensHbie  criekTpsl.  BpamiarenbHo-
KOJIeOaTeIbHbIE CIIEKTPHI. DJIEKTPOHHBIE CIIEKTPHI MOJICKYIL.

Makpockornuueckue KBaHTOBBIE SBIICHUS. | 2 2 4 13(§37,41), 3(§36), 3(3an. Ha |MUCHMEHHAs
CBepXIIpoOBOAMMOCTb M CBEPXTEKYYECTb U HX KBAHTOBas c. 196) pabora
pUpo/Ia.

Bcero yacoB: 36 36 70.3

Ilpumeuanue 1. Cokpamenue B Tabnuue: KP — konTpoibHas padora.

Ilpumeuanue 2. JlabopatopHble pabOThl IO aTOMHOHU (U3UKe onucaHbl B paboueil nporpamme aucuuiuinibl «PIT Atomuas dusuka» moayns «OO0mmii
(bu3NIeCKU TIPAKTUKYM.

IIpumeuyanue 3. Yacbl Ha CaMOCTOATENIBHYIO pa0OTY BKJIIOUAIOT TAKXKE BPEMs Ha MOJATOTOBKY K 3K3aMEHY (KOHTPOJIb).

IIpumeuyanue 4. B Tabnuiy He BKIIOUEHBI 3atutanupoBansbie 1.7 yaca @KP (rpynmosasi, HHAMBHTyaIbHAs KOHCYJIBTAIMS U WHBIC BUIBI YI€OHOH
JeSITeTbHOCTH BO BpPEMsI CEMECTpa, MoJIpa3yMeBaloIIie KOHTAKTHYIO0 paboTy 00yJarolXcs C MPernoiaBaTeieM) .
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PeddTHHT — IJIAH JUCHHUILINHBI

(Ha3BaHME AUCIHILIIHBI COITIACHO pabodeMy ydeOHOMY ILIaHY)

«ATOMHAas (bI/ISI/IKa))

ITpunoxxenne Ne 2

HaIIpaBJICHUC «Pu3nKay HpO(bHJ'IB «Pu3nKa KOHJICHCUPOBAHHOI'O COCTOSIHUS BEIISCTBA

Kypc 3, cemecTp S5

Buabl yueOHoi e TeJIbHOCTH CTY/ICHTOB bamn 3a koHKpeTHOE  |UHcno Bauist
3a/laHue 3aaHuil 3a Munu- Makxcu-
CeMeCTp MaJIbHbBIN MaJIbHBIN
Moayab 1 «IKcnepuMeHTaIbLHbIE 0CHOBbI KBAHTOBOI TEOPHN»
Texkymmii KOHTPOJIb
ITucemenHas padora Ne 1 4 5 0 20
Py0e:kHblii KOHTPOJIb
1. KontponbeHas padora Nel 5 3 0 15
BCEI'O I[TO MOAYJIIO 1 0 35
Moayas 2 «KKBaHTOBasi TeOpHsI AaTOMOB H MOJIEKYJD)
Texkyuuii KOHTPOJIb
3. KonrpouspHas padbora Ne2 5 4 0 20
Py06e:kHblii KOHTPOJIb
1. ITucpmennas pabora Ne 2 3 5 0 15
BCEI'O I[TO MOAYJIIO 2 0 35
IoompuTesbHbIe 6AJIBI
VYudactue B oauMOKManax no oduen pusnke | | 0 10
HToro noompurebHbIX 021108 0 10
ITocenaeMocThb (0aJ1J1bI BLIYUTAOTCS U3 0011el cyMMbI HAOpaHHBIX 0aJ1J10B)
1. TlocemuieHue JICKIIMOHHBIX 3aHATHI 0 -6
2. TlocemnieHne NPaKTHYECKUX 3aHATHH 0 -10
HTOroBblii KOHTPOJIb
JK3aMeH 9 (Bompoc Owuieta) 2 Bompoca Makc. 18 6. |30
3 (mom. BOMPOC) 2 Makc. 6 6.
6 (3amaya) 1 Makc. 6 6.
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