MHWHOBPHAYKH POCCUN
®I'bOY BO «bAIIKMPCKNHN I'OCY JAPCTBEHHbBIM YHUBEPCUTET»
OU3UKO - TEXHUYECKNN NUHCTUTYT

YTBEepKIEHO: CoryacoBaHo:
Ha 3acefannu Kadeapsl oOmeit Gpusuku [Mpencenarens YMK ®TU
npotokoa Ne 3 ot «19» suBaps 2021 r. et
‘/’—v ‘\-_\7&
3aB. xadeapoi oA /banananoB M.X. /banananos M.X.

PABOYAA ITPOI'PAMMA JTUCHHUITJINHBI

AtomHas pusmka
b1.0.10.05

IIporpamma 6akasaBpuara

Hanpasiienne noarotToBku (crnennaibHOCTB)
03.03.02 ®usuka

HamnpasnennocTs (mpoduiib) MOArOTOBKH
«undpoBas nerpopusznka»

dopma 00yueHust
OuHas

Kanudukarus
O0akajaBp

Pa3paboTrunku (cocTaBUTENN)
npodeccop, 1.d.-M.H.., npodeccop et

(1OIKHOCTB, yYeHast CTENeHb, YUEHOE 3BaHKE) ~ 7&
\

/_banamanoB M.X.

Jo11eHT., K.¢.-M.H. C—/28
(IOJDKHOCTB, yYEHast CTENEHb, yYEHOE 3BaHUE) ) / _I/IIJ_IGM6CTOB P.X.

JloneHT., K.¢.-M.H.
(HOIKHOCTB, yYCHas! CTENICHB, YUCHOE 3BAHHE) / _IOmnaesa 10.X.

st mpuema: 2021 r.
Yoa - 2021




CnucoK J0KYMEHTOB U MaTepPHUAaJIOB (OrJIaBJIeHHE)

nmponecca nmo JUCHUIIINHE

. Ilepeuens mMIaHUPYEMBIX PE3yJIbTATOB OOYYEHHS] MO AUCUUIUIMHE, COOTHECEHHBIX C | 3
YCTaHOBIICHHBIMH B 00pa3oBaTeIbHOM IporpaMme HWHAWKATOpaMH  JOCTHXKCHHS
KOMIETEHIINI

. Llenb ¥ MECTO JUCHMILIUHBI B CTPYKTYpe 00pa30BaTEIbHON MPOrpaMMBbl 4

. Conepxanue paboueit mporpammbl (00BEM IUCIMILIMHBI, THUIBI W BHIbl YyueOHBIX | 4 (21)
3aHATHH, Y4eOHO-METOAMYECKOE 00ECIIEUeHNE CaMOCTOATEIBHON PabOThl 00yUarOIINXCs)

- (llpunoosicenue Nel)

. @OHJ] OLIEHOYHBIX CPEJICTB MO AUCIUILTUHE 5
4.1. TlepeueHb KOMIIETEHIIMI U HMHIAUKATOPOB JOCTH)KEHUS KOMIETEHLMH C YKa3aHUEM | O
COOTHECEHHBIX C HUMH 3aIUIaHUPOBAHHBIX PE3YJBTATOB OOyYEHUS IO JHCIUILINHE.
Ornucanmne KpUTEPHEB U LIKAJ OLEHUBAHUS PE3YyJIbTATOB O0YUEHHUS 10 TUCIUIUIMHE.

4.2. TumoBble KOHTPOJIBHBIC 3aJlaHUsl WIM MHbIE MaTepHuajbl, HeoOXoaumele I | 6
OLICHUBAHMS PE3yJIbTATOB OOYYEHUS MO JUCIHUILIMHE, COOTHECEHHBIX C YCTAaHOBICHHBIMH

B 00pa3oBaTeNbHOM  MpOrpaMMe  HMHIWKATOpaMH  JOCTIDKCHHS  KOMIETEHITUH.
MeTtoauueckie Matepualibl, ONpPENENSIONINe MPOUEAYpPhl OICHUBAHUS Pe3ylIbTaTOB
00yueHHs 110 JUCLUIUIMHE.

Petimune-naan oucyunnunst (Tlpunoscenue No2) 29

. YueOHO-MeToandecKoe U HHPOPMAITMOHHOE 00eCTIeYeHUE AUCIIUTUTHHBI 21
5.1. IlepeueHb OCHOBHOH M JOMOJHHUTENBHOM yueOHOM IuTepaTypbl, HeoOXoaumon s | 21
OCBOEHHSI TUCIIUTUTHHEI
5.2. Ilepeuyens pecypcoB HHGOPMAIMOHHO-TEIIEKOMMYHHKAITHOHHOM ceTH « HTepHeT 1 | 21
MIPOrPaMMHOT0 OOecTieueHus, HEOOXOAUMBIX JUIsl OCBOCHUSI TUCITUTLIAHBI

. MarepuanbHO-TexHHYecKast 6a3a, HeoOXoauMasl Ul OCYLIECTBICHHS 00pa3oBaTeIbHOro | 22




1. IlepevyeHb MJIAHUPYEMBIX Pe3yJIbTATOB 00y4YeHHsI 10 TUCHHUILIHHE,
COOTHECEHHBIX C IVIAHUPYEMBbIMH pPe3yJbTATAMHU OCBOCHUSI 00pa30BaTeIbHOM

NpPOrpamMMmbl

1. IlepevyeHb NJIAHMPYEMBIX Pe3yJIbTATOB 00y4eHHS N0 JUCHHUILIHHE,
COOTHECEHHBIX C YCTAHOBJICHHBIMH B 00pPa30BaTe/IbHOM MporpamMme
HHIMKATOPAMH JOCTHKEHUS] KOMIIeTeHIU

[lo utoram OCBOEHHUSI TUCUHUIUIUHBI OOYYaIOIIMUCA JOJKEH JOCTHYb CIEAYIOIIUX Pe3ylIbTaToB

o0y4eHusI:

dopmupyemas KOMICTSHITUS
(c ykazanmem Koma)

Konn
HaMMEHOBAHUE
HHAUKATOpa
JTOCTHKCHUS
KOMIICTEHIIUN

P€3yJ'IBTaTBI O6y‘leHI/I${ IO JTUCHHMITITIMHE

OIIK-1

- CmocobeH  TIPUMEHSTHh
0a30BbIC 3HAHHSA B 00JacTH
(hU3UKO-MaTEeMaTUYECKUX U
(wnM) ecTecTBEHHBIX HAyK B
chepe cBOCH
npoeCCHOHATBHOMN
JIESITEIbHOCTH;

OIIK-1.1.

3HaTb:

OCHOBBI KBAHTOBOH TEOpWH, KBAHTOBBIC yPAaBHEHHS IBIDKCHUS
MHKpPOYACTHI, KBaHTOBBIE CTaTHCTHYECKHE pacIlpeesIeHus;
TPaHMIBl TPUMEHHUMOCTH KJIACCUUECKMX M KBaHTOBBIX MOJEJel
(u3MUECKHX SBJICHUI; CTPOSHHE JIEKTPOHHOH 000JOYKU aToMa,
KBaHTOBBIE YHCJIAa DJIEKTPOHA M aToMa, UX (HU3MYECKUIl CMBICI,
pOJb AJIEKTPOHHON OO0OJIOYKM BO B3aMMOJECHUCTBHH aTOMOB C
BHEITHUMH IIOJIIMH; 3HaTh OCHOBHBIE OKCHEPHUMEHTAIbHBIE
tdakter:  potorddext, omeitei Ppanka wu [epma, ombIT
Pesepdopna, mmanerapHyr0 MOJAENh aToMa, 3aKOHOMEPHOCTH B
CIEKTpax aTOMOB, JU(paKIHI0 MHUKpodacTHl, onbIT LlTepHa u
I'epnaxa, siBICHHE CBEPXIIPOBOANMOCTH M CBEPXTEKYUECTH; 3HATh
pOTB BHYTPEHHETO CTPOCHHS BEIIECTBA (IEKTPOHHON OOO0IOUKH
atomMa) B (opMuUpOBaHHH €ro (U3UYECCKUX H XHUMHUYECKHUX
CBOWCTB; BKJIaJ, KBAaHTOBOM TEOpHMHU B Pa3BUTHE HAYYHO-
TEXHHUYECKOTO mporpecca

OIIK-1.2.

YMeTh:

MPUMEHITh COBPEMEHHBIM MaTeMaTUYeCKUW ammapar mpu
MOCTPOCHUU KOJMYCCTBEHHBIX MOJICNCH (DU3UYCCKUX SBICHUN U
MIPOLIECCOB, JIsl pEIICHUS 3aJ1a4 10 OCHOBHBIM T€MaM Kypca

OIIK-1.3.

Bianets:

HaBBIKAMH TPOBEACHUS (U3UIECKOTO SKCIICPUMCEHTA, PEIICHUS
3ama4 MO0 OCHOBHBIM TEeMaM Kypca, HAaBBIKAMHA IPUMEHCHUS
KBaHTOBBIX  MPEICTABICHUA JUIT  OOBSICHEHUS  OCHOBHBIX
IKCIEPUMEHTAIBHBIX (haKTOB U (PU3NUECKUX SIBICHUIN




2. lleab 1 MeCTO TMCHUILIMHBI B CTPYKTYpPe 00pa30BaTeIbHON NMPOrpaMMbl

Hucnurnnuna «AtoMHas GU3HKa» OTHOCUTCS K 0053amenbHoll 9acTH padodero yueOHOro miaHa.

Jucuunnuna usy4aercs Ha 3 Kypce B 5 cemectpe.

Llenpto y4eOHOI IUCHMIUIMHBI SBiseTCS (OPMHPOBAHHE y CTYJICHTOB HAyYHOTO (H3MYECKOTO
MHUpPOBO33pDEHUSI Ha 0a3e HU3y4eHUs CTPOCHHS OJJIEKTPOHHBIX O0OJI0OYEK AaToMOB U IPOLECCOB,
POUCXOAANINX B HUX, JJIS1 TOTO, YTOOBI MCIIOJIB30BATh MOJTY4YEHHbBIE 3HAHUS B CBOCH MPOQEeCCHOHATLHOM
JeSITeIbHOCTH.

Jucrunnnnaa «ATomMHas (GU3MKa» 3aKaHUYMBAET IMKI aucuuIuinH «OOmas ¢usnka», B KOTOPBIX
paccMaTpUBalOTCSl, B OCHOBHOM, KJIACCHMYECKHE MPEACTaBIeHUs (U3MKH, U HaYMHACT O3HAKOMIICHHE C
pe3yibTaTaMy (PU3HYECKUX SKCIIEPUMEHTOB U TEOPETHYECKUMH NPE/ICTABICHUSAMH B 00J1aCTH KBAHTOBOM
TEOPHH O CBOMCTBAX MUKPOOOBEKTOB U MATEPHUHU B IIETIOM.

Jns ocBOGHMS TUCHUILUTMHBI HEOOXOAMMBI KOMIETEHIIMH, MPEABAPUTENHFHO Cc(HOPMHPOBAHHBIE B
paMKax H3y4YeHHs CIEAYIOUIMX TUCHMIUIMH: MeXaHHKa, MOJEKyJspHas (usuka, >JIEKTPUYECTBO U
MarHeTu3M, ONTHKa, (U3UUECKUH NPAKTHKyM, TEOpeTHYecKas MeXaHWKa, MaTeMaTHYeCKUH aHalu3,
mudQepeHraibHbIe ypaBHEHHs, TCH30PHBIN aHAIU3 U BEKTOpHAst ajaredpa.

YroObl MPUCTYNHUTh K H3YyYCHHIO IUCHUIUIMHBI «ATOMHas (U3UKa» CTYJCHT JOJDKCH 3HATh
OCHOBHBIC TOHSTHS M 3aKOHBI TMEPEYUCICHHBIX BBIIIE TUCHMUIUIMH, YMETh HAXOAWUTh MPOU3BOJIHBIC
GYHKIMA M WX Tpeienbl, yMETh IOJb30BAThCS pPAa3JIOKCHHEM QYHKIMH B pPSl, YMETh pemaTh
muddepeHranbHble YPaBHEHUSI ¢ MPUMEHEHUEM TPAHWYHBIX M HAYaJIbHBIX YCJIOBUH, UMETh HaBBIKH
HAXOX/IEHUS  HEONPEJCNICHHBIX W OINpPEAETICHHBIX HHTErpanoB ¢yHKIuA. CTyAEHT IODKeH HMETh
NpeaCTaBIeHUS 00 OCHOBHBIX CPEACTBAX M3MEPEHUH B J1a00paTOPHOM (PU3MUECKOM MPAKTUKYME, YMETh
M0JIb30BaThCs M3MEPUTEIbHBIMU NPUOOpaMH B paMKax JIabOpaTOpPHOro (hU3MYECKOro MPaKTUKYMa,
MMETh HABBIKH PACYETOB MOTPEIIHOCTEH MPSAMBIX U KOCBEHHBIX H3MEPEHHIA.

OcBoeHne naHHOrO pasiena oOmeil (u3nky sBiIsSeTcs 00S3aTENBHBIM STalloOM MHOATOTOBKH K
W3YyYEHHUIO pa3fenoB Teoperndeckod ¢usuku («KBaHToBas Tteopus», «DPHU3MKa KOHICHCHPOBAHHOTO
COCTOSIHHSD») M CHIEIUANTbHBIX TUCIIATUINH.

3. Conep:xaHue padoyeid mporpaMmMbl (00beM IMCHUNIMHBI, TUNIBI U BUIAbI
y4eOHBbIX 3aHATHI, y4eOHO-MeTOANYeCKOoe o0ecreyeHre CaMOCTOATEIbHOI
padoThI 00y4aKOIMXCH)

Conepsxanne paboueli mporpamMMmebl nipeactasiieHo B [Ipumoxenun Ne 1.



4, (I)OHI[ OLHCHOYHBLIX CPEACTB 0 JTUCHUIIJITUHE

4.1. IlepeyeHb KOMIETEHUMH M HHAUKATOPOB JOCTHKEHHMSI KOMIICETEHUMH C YKa3aHUeM
COOTHECEHHBIX ¢ HHMMH 3aIJIAHUPOBAHHLIX Pe3yJabTATOB O00YyYeHHUS 10 JAUCHMILUIMHE.
Onucanue KpUuTepUeB U MIKAJ OLEHNBAHUSA Pe3yJIbTATOB 00y4YeHMsI M0 AUCIUIIHHE,

Kox u ¢popmynupoBka KOMIETEHIIH

OIIK-1 - Crioco6eH npuMeHsTh 0a30BbIe 3HAHUS B 00J1aCTH (PU3UKO-MAaTEMAaTUUECKUX U (HIIH)
€CTECTBCHHBIX HayK B cepe CBOECH MpoPeCcCHOHANBHOMN AeITeTbHOCTH;

Konu PesynbraTsl 00y4eHuUs 10 TUCIUILIHHE Kputepun orieHuBaHUs pe3yIbTaTOB O0YICHUS
HaMMCHOBaHHUE
MHIUKAaTOpa 2 3 4 5
JOCTHKEHUS «He «Y IOBIIETBO
«Xopomoy» | «OTIHYHO»
KOMIICTCHIIUN y):[OBHeTBOpI/ITeJ'[bHO» pHTeHLHO))
OIIK-1.1. 3HaTh: IlokaseiBaer mnonHoe|MMmeeT 3Haer 3Haet Bcé
OCHOBBI KBAHTOBOW TCOPHHU, KBAHTOBBIC|HE3HAHNE MaTepHaja|3HAYUTEIbH |[TOYTH
YpaBHCHHS JBYDKCHUS MHUKPOYACTHIL, | HITH HMMEET|bIe BCE,
KBaHTOBBIE CTaTHCTHUYCCKHUE|(pparMeHTapHbIC MpoOeNBl B |IOIMyCKaeT
pactpeneneHus; TpaHUIBI|3HAHUA  HEOONBIIOH |3HAHWSX, HE3HAYUTE
MIPUMEHUMOCTH KJIACCUYECKUX  H|4aCTH MaTepHana,|IOMyCKaeT |IbHEIC
KBaHTOBBIX  Moneneld  (U3UYCCKUX|IOMYyCKaeT  TIpyOble|CYIMIECTBCHH |OIMMOKN B
SIBIICHUH;,  CTPOEHHE  DIIEKTPOHHOI|OIIHOKH ble OIIMOKH|OTBETaX
000JIOYKH aToMa, KBAHTOBBIC YHCIIA B OTBETax
QNEKTPOHAa W aToMa, WX (r3uyecKwii
CMBICJI, POJIb 3JCKTPOHHON 0O0OIOYKH
BO B3aMMOJICHCTBHH aTOMOB C
BHCIIHHUMM IIOJIAMH, 3HATh OCHOBHBIC
IKCIICPUMCHTAIBHBIC (akThI:
¢doroadpdekr, onbiTel Ppanka u ['epua,
omeIT  Pesepdopnma, mmaHeTapHYIO
MOJIENb aToMa, 3aKOHOMEPHOCTH B
CIIEKTpax aTOMOB, IUPPaKINIO
Mukpodactur], oneT llrepHa wu
I'epmaxa, ssBEeHNE CBEPXIPOBOINMOCTH
W CBEpXTEKy4eCTH, 3HATb  pPOJb
BHYTPCHHEIO  CTPOCHHUS  BEIISCTBA
(anmekTpoHHON 000JIOUKM aToMa) B
dbopMUpoBaHUK €r0  (PU3HUYCCKUX U
XUMHYECKHX  CBOMCTB; BKJIaJ
KBaHTOBOMW TCOPHUHU B Pa3BUTHEC HAYIHO-
TEXHUYECKOTO Mmporpecca
OIIK-1.2. YMmeTh: He ymeer Ymeer, HO| Ymeer, |Ymeer B
[IpoBomuTh (QU3MYECKHE W3MEPEHUS, JIOITyCKAaeT |HOMYyCKaeT |COBEPIICHCT
MIPUMECHSTh COBpPEMCHHBIH 3HAYMTENbH |HE3HAUWTE |BE
MaTeMaTHYECKUIM ammapar npu bI€ OIIMOKH  |JIbHBIC
ITOCTPOCHUH KOJIMYECTBEHHBIX OIINOKHU
Mozene (PU3MYECKHX SIBICHUHA W
MPOIECCOB, UIS pEIIeHHUs 3amad 1o
OCHOBHBIM TEMaM Kypca
OIIK-1.3. Bnanets: [IpakTudecku He Bnaneer Bnaneer, |Bmameer B
HABBIKAMH MPOBEACHUSA (HU3UUECKOTO|BIAACET ciabo, JIOMTYCKAET |COBEPIICHCT
IKCIICPUMEHTa, peHICHUs 3a7ad o JIONTyCKaeT |He3HAYUTE |BE
OCHOBHBIM TEMaM Kypca, HaBbIKaMH 3HAUYUTCJIbH |JIBHBIC
MIPUMEHEHHUSI KBaHTOBBIX ple OIMOKH |OIIHOKH
MPEICTaBICHAA I OOBSICHEHUS
OCHOBHBIX AKCICPUMECHTATBHBIX
(axToB U PU3MYECKUX SIBICHUN




Kputepusmu onieHUBaHUS SBISIOTCS OAJUTBI, KOTOPHIE BBHICTABIISIIOTCS MPENOIaBATEIeM 32 BUIBI
NEeATETLHOCTH (OLICHOYHBIE CPENCTBA) IO WTOTaM HW3Y4YEHUs MOJyJied (pa3lesioB IUCITUTUIMHBI),
MEPEUMCIICHHBIX B PEUTHHT-IUIAHE IUCHUIUIMHBI (TeKYIIUi KOHTpolb — MakcumyMm 40 06anios;
pyOEKHBIN KOHTPOJIb — MakcuMyM 30 0ajuioB, MOOMIpUTENbHBIE Oaibl — MakcumyM 10 6anioB) u 3a
OTBETHI 00y4aeMoro Ha 3k3aMeHe — MakcuMyMm 30 6asioB.

[Ikana nepeBoaa 6anaoB peHTHHra B NATHOAUIBHYIO IIIKATY UTOMOBOM OLIEHKH I10 TUCHUIUIMHE:

ot 0 10 44 GayI0B — «HEYIOBIETBOPUTEIHHO

oT 45 110 59 GaIOB — «yIOBJIETBOPUTEIIBHOY;

ot 60 110 79 6aI0B — «XOPOIION;

ot 80 1o 110 0aJUI0B — «OTIIMYHOY.

4.2. TunoBble KOHTPOJbHbIC 3aJaHUsI WJIM HMHbIE MAaTepPHAJbl, HeOOXOAMMBbIE ISl
OLICHMBAHUSA Pe3yJbTATOB 00y4YeHHUs MO IUCIHHUIINHE, COOTHECEHHBIX ¢ YCTAHOBJIEHHBIMU
B o0Opa3oBare/IbHOW  NporpaMMe HHIANKATOPAMH  JIOCTH:KEHHUSI  KOMIIETEHIIHUIA.
MeToanuyeckue MaTtepualjibl, ONpeaejsiiOlde IPoLeIypbl OLECHUBAHHWS Pe3yJbTATOB
00y4eHHUs MO JUCHUIINHE.

Konu PesynbraTsl 00y4eHuUs 110 TUCIUILIHHE O1eHOYHEIE CpeCcTBa
HalMEHOBaHUE
WHAWKATOpa
JIOCTHIKEHUS
KOMIICTCHIIUU

OIIK-1.1. 3HaTh! TeCcT
OCHOBBI KBaHTOBOI1 TEOPUH, KBAHTOBBIC YPaBHCHUA ABUKCHUSA
MHUKPOYACTHUI], KBAaHTOBBIE CTAaTHCTHYECKHE paclpeesIeHus;
IpaHULBI TPUMEHUMOCTH KJIACCUYECKUX M KBAHTOBBIX MoOJeNei
¢u3nYecKUX SBICHWH; CTPOEHHE DJEKTPOHHOW O0O0JIOYKH
aToMa, KBaHTOBBIC YHCJIA AJIEKTPOHA M aToMa, MX (U3MUECKHU
CMBICI, pOJb 3JIEKTPOHHOH OOOJOYKH BO B3aMMOJICHCTBHU
aTOMOB ~ C  BHEIIHMMH  MOJSIMM;  3HaTb  OCHOBHBIE
IKCIepUMEHTaNbHBIe (akThl: Gorodddext, onpiTel Dpanka u
I'epma, ombir Pesepdopma, mmaHerapHy0 MOJAETh aToOMa,
3aKOHOMEPHOCTH B  CIEKTpax  aToMoB,  Ju(pakunuio
Mukpouactul, onelt Illreppa wu  I'epnaxa, sBieHue
CBEPXIIPOBOAUMOCTH )51 CBEPXTCKYYECTH, 3HaThb POJb
BHYTPEHHEr0 CTPOEHHsI BEIIEeCTBAa (DIEKTPOHHOH 000IOUKH
atomMa) B (opMHpPOBaHMM €ro (GHU3MYECKUX U XHUMHYECKHX
CBOMCTB;  BKJaJ KBAHTOBOIl TEOpUMH B pa3BUTHE HAYYHO-
TEXHHUUYECKOT0 Iporpecca

OIIK-1.2. YMeTh: Tecr,

[MpoBoauTh (hU3HUECKHE U3MEPEHUS], IPUMEHSITh COBPEMEHHBIN | KOHTPOJIbHAS PaboTa,
MaTeMaTHYeCKHi ammapaTr MpU MOCTPOCHHUH KOJMYECTBEHHBIX | JaboparopHas pabora
Mojeneld (U3NYEeCKUX SIBICHUM M OPOLECCOB, JUIS PEIICHUS
3a/1a4 110 OCHOBHBIM TEeMaM Kypca

OIIK-1.3. Bnanets: Tecr,

HaBBIKAMH IIPOBECHUS (U3MUECKOTO SKCHEPUMEHTA, PEHICHUS | KOHTPOINIbHAs paboTa,
3a7ad MO OCHOBHBIM TEMaM Kypca, HaBBIKAMH IpHMEHEHHs | mabopartopHas paboTa
KBAaHTOBBIX MPEJCTaBICHUH I OOBACHEHHS OCHOBHBIX
9KCIIEPUMEHTAIBHBIX (PAKTOB U (PU3NUECKUX SABICHHUI

4.3 PeHTHHI-IJIAH TUCIHHUILIHHEI

PeiTuHr—iaan QuCIUIINHBI MMPEACTABJICH B IIPUJIOKCHUU 2.



IK3aMeHAIIMOHHEIE OHJIEThI

CTpyKTypa 5K3aMEeHAI[MOHHOTO Oniera:
bunem cocmoum uz 08yx meopemuueckux 60npocos.

IIpumepHble @onpocsl 315 IK3AMeHA:

1. KopmyckynsipHble CBOHCTBA 3JEKTPOMAarHUTHOTO m3nydeHus. @otoadpdexrt. pdext Komnrona.

2.BonHoBble cBoiicTBa wactuu. Iunortesa ne bpoima. Ombeir leBucCona u xepmepa. dudpaxums
HEHUTPOHOB.

3. BoitHOBEIE CBOMCTBA MEKPO- U MakpodacTull. CBoricTBa BOJIH e bpoiis (BoimHOBas GYHKITHS, DHU3HISCKHMA
CMBICIT BOJTHOBOU (DYHKITHH).

4. Tlpunuun HeonpeaeneHHocTH ['elizeHbepra.

5.Cpennane 3HaueHUS (PU3NUCCKUX BEIMYMH B KBAHTOBOM MeXaHHWKE (KOOpIWHATA, WMITYJbC). [loHsATHe
oreparopa.

6. Oneparopsl KOOpAUHATHI, UMITyJbca. OOIIee MPaBUIIO HAXOXKICHHUS OINEPaTOPOB B KBAHTOBOH MEXaHHKE.
OnepaTop NOJHOU SHEPTUH.

7. CobcTBeHHBIC cOCTOSTHUA U (hyHKIMK. Y paBHeHue [lIpenrHrepa s cTallMOHAPHBIX COCTOSHUH.

8. YacTtuua B moreHIManbHOM siMe. COOCTBEHHBIE 3HAYSHNUSI DHEPTHH YaCTHIIBL.

9. YacTHua B MOTEHIIMATBHOMN siME ¢ OECKOHEYHO BBHICOKUMH CTeHKaMHU. CoOCTBeHHBIE (DYHKLIUH.

10. INoTeHmuanbHbIH 6apbep. TyHHENBHBIN 3D (HEKT.

11. XonongHast SMUCCHS 3IEKTPOHOB U3 MeTajuta. KOHTaKkTHas pa3HOCTH MOTEHIINAIOB.

12. Tapmonunueckuii ocumisitop. [Ipasuio ordopa. Hynesast sneprusi.

13. 3akoHOMEpHOCTH aTOMHBIX CHEKTPOB Ha MpuMepe aToma Bojopoaa. OboOmeHHas Gopmyna banemepa.
KoMOvHanmmoHHbIH TpuHITIN PuTHa.

14. Omnsit Pesepdopna no paccesHuro ansga-dactuil. SneprHas moaens atoma . @opmyna Pesepdopna.

15. Tlocrynatst Bopa. Oneitel @panka u 'epna.

16. IlpaBuio KBaHTOBaHHS KPYTOBBIX OPOUT.

17. DnemenTapHas 60pOBCKast TEOPHs BOAOPOJOIIOTOOHOTO aToMa.

18. KantoBass  Teopusi Bomopononogo0Horo aroma. CoOCTBeHHbIE (QYHKIMM W 3HAUYEHHUs] SHEPIHH.
KBanToBbIe uncna, ux ¢us.cMbIci. BeIpoXxaeHHbBIE COCTOSHHUS.

19. Knaccugukarys cOCTOSHUIA 3JIEKTPOHA 10 MOMEHTY MMITyJbca. CxeMa SHepreTHYecKuX ypoBHEH aTtoma
BOJIOpOJIa U CIIeKTp u3inyueHus. [IpaBuia ordopa mo op6. kB. ymciy .

20. Pacnpenenenre miIOTHOCTH B 3JIEKTPOHHOM O0Jake (Ha MpUMepe aToMa BOJOPOAA).

21. Yyer KOHEYHOCTH MACCHI siipa B ()OpPMyJIe 3HEPIHUH aToMa BOOpOJa.

22. N3otonuueckuii capur. OnbiT FOpwu.

23. ATOMBI HIETIOYHBIX METAIOB. Y POBHH SHEPTUH U CIIEKTP U3IYUYEHHUS aTOMa HAaTPUsl.

24. Crun snexrpoHa. CimH-opOHTaIbHOE B3auMo/ieiicTpre. [loHATHE TOHKOM CTPYKTYpHI YPOBHEH.

25. O0bscHeHHre 1y0JETHOM CTPYKTYphI CIIEKTPOB aTOMOB IIEIIOYHBIX META/UIOB Ha MPUMEPE aroMa HaTpUs
(rmaBHas, pe3kast, uddy3Has u pyHIaMeHTAIBHBIE CEPHN).

26. OpOuTanbHbIil MATHUTHBIA MOMEHT 3JIEKTPOHA 10 KJIACCHYECKOH TeopuH. [ MpoMarHUTHOE OTHOILICHHME.
JlapmopoBa npereccus.

27. Onwitel HlTepHa u ['epnaxa. [ToHsITHE MPOCTPAHCTBEHHOTO KBAHTOBAHUSI.

28. IlonHBIi MEXaHWUYECKUH M MarHUTHBIH MOMEHTHI 3JieKTpoHa. BeiBox daxropa Jlange ¢ momomsio
BEKTOPHOM MOJIeIH.

29. PesynbTupyromuil (TIONHBIA) MEXaHHYECKHH MOMEHT JJIEKTPOHHOW OO0OJOYKH MHOTO3JIEKTPOHHOTO
aTtoMa. TuIBI CBA3EH JIEKTPOHOB B aTOMax.

30. L-S cBs3p. KBanTOBOE umcino J TONHOTO MEXaHMYECKOTO MOMEHTa aToMa. TepMbl aTOMOB.
MynbpTumieTHocTs TepMa. KosinuecTBo nmorypoBHENH TOHKON CTPYKTYPhI YPOBHSI.

31. Pe3ynbTupyromuii (TIOHBIN) MarHUTHBI MOMEHT aToMa. BeiBoa ¢akropa Jlanze.

32. Marautomexanuueckue 3gdextel. OnpIT DiHIITEHHA 1 16 Xaaca.

33. Dddexr bapuerra.

34. Pacmieruienue ypoBHEH SHEpTHU aToMa B cllabOM MarHUTHOM TIOJIE.

35. Cnoxubiii 3¢ ekt 3eemana. Pacmennenre TUHAN H3ITyYeHHS.

36. IIpoctoii adpdexT 3eemana. Dpdekr [lamena-baxka.

37. Ilpwunamun [aymn. CuMMeTpUYIHBIC B aHTUCUMMETPHUYHBIC BOJTHOBBIC (DyHKIMH. BO30HEI 11 PepMHUOHEL.
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38. Ilpasuna Xynna. [Ipumeps! npuMeHeHMs paBuiia XyH/a.

39. DrnektpoHHbIe KOHMUTYpanun. MneanbHas cxema 3armoIHeH s YJICKTPOHHBIX  000JI0YEK.

40. TlepnoANYHOCTh XMMUYECKHX CBOMCTB »JeMeHTOB. Ilepmommueckas cucTeMa 3IEMEHTOB. 3aIllOTHEHHE
AJIEKTPOHHBIX COCTOSHHUH B MEPBBIX TPEX MEPHOAAX.

41. Ilepnognyeckas cucrema J.M.MenneneeBa. OTKIOHEHHS OT HIEaJbHOM CXEMBI 3allOJIHEHHS 000JI0YEK
(3d- u 4d- nepexoxHBIC METAILIBL, JJAHTAHOUIBl M AKTHHOUIBI).

42. PeHTTeHOBCKHE CIIEKTPHI. 3aK0oH MO3JIH.

43. CBepXmpoBOIUMOCTb.

44. CBepXTeKy4ecTb I'eJHsl.

IIpumep 3K3aMeHAYUOHHO20 6usiema:

MunucrepcTBo 00pa3oBanus U Hayku Poccuiickoit deneparmu
OI'BOY BO «bamkupckuii rocy1apcTBEHHbIN YHUBEPCUTET

PU3HKO-TEXHUYECKUM HHCTUTYT
Kadenpa obmieit puznuku
3K3AMEHAIIMOHHBIN BUJIET Ne 10
M0 TUCIHIUINHE «ATOMHAsT (PU3UKA»

Hanpasnenue 03.03.02 «PU3UKA»
[Tpoduns «udposas nerpopusukar»

1. Iloctynars! bopa. OnbiTel @panka u ['epua.
2. CnoxHblil apdext 3eemana. Pacuienienue ypoBHeil sHepruu.
«Y TBEpKIAIO»

3aBeyromnuit kadeapoit bayiamanos M.X.
(moamuce) (®.1.0.)

B paMKax HCIOJb30BAHUA MOI[y.IIBHO-p@ﬁTHHFOBOﬁ CHUCTCMBI O6yquI/I$I U OLCHKHU YCIICBACMOCTU

CTYJICHTOB HMTOTOBas OIlEHKA 3HAHWM CTYyJEHTAa MO IUCIMIUIMHE MPOU3BOJUTCS 1O CyMME OalioB,
MOJIyYeHHBIX B paMKax TEKYIIEro W pyOeKHOTO KOHTPOJSI 3HAHWM, YMEHUH M HABBIKOB B TEUCHHUE
cemMecTpa, ¥ 0ajuIoB, MOJYYEHHBIX Ha DK3aMEHE.

3a paboty B cemecTpe CTyIOeHT monydaeT A0 70 OayuioB 3a BBHIMONHEHHE 3aJaHUN B pPaMKax

TEKYIEro M pyOeKHOro KOHTPOJS M JONONHUTENBbHO 10 10 OamioB 3a pe3yibTaThl ydacTHs B
OJIMMIIMAJIE CTYJIEHTOB MO oOmed ¢usuke. [[ng gomycka K SK3aMeHy CTYJEHT JOJDKEH HaOpaTh B
cemecTpe He MeHee 35 6ayIoB U MOJYUYUTh 3a4eT M0 PU3NYECKOMY MPAKTUKYMY .

MakcumManbHOE KOJTHUECTBO 0AJIOB, MOTyYaeMoe CTYJCHTOM Ha dk3aMeHe, cocTaBiseT 30 6aioB.
[TepeBon onienku u3 100-6ayIbHOM B 4eTHIpEX0aUTHHY IO TIPOU3BOIUTCS CIETYIONTUM 00pa3oM:

- omuinyHO — oT 80 10 110 6amnoB (Bkmtoyast 10 MOOMPUTENBHBIX OAIIIIOB);
- xopotio — ot 60 1o 79 6amoB;

- YAOBIETBOPUTENIBHO — OT 45 10 59 6ainnos;

- HEYJIOBJICTBOPUTEILHO — MEeHee 45 6aoB.



Kpumepuu OYeHuedHusi omeema HA 3K3aMeHe:

MaxkcumanpHast onieHka — 30 OaIoB CKJIAJBIBACTCS U3 OICHKH 332 OTBET Ha TEOPETUYECKUE BOMPOCHI
Ousera (IBa BOIPOCAa OLIEHMBAIOTCS MAKCHMajbHO MO 9 OayljioB KaKIblil), U3 OLIEHKU 3a pEIICHHE
3amaun (6 Oa/UIOB) M OIICHOK 33 OTBETHI HA JIOTIOJIHUTEIIbHBIC BONPOCHI (JIBa BOMPOCA, OICHUBAEMBIX
KaXIbIi B 3 0ajuta MaKCUMAJIbHO).

3a oTBeTHI Ha BONPOCHI ONJ1€Ta BHICTABJISIETCS

- 15-18 6asuioB, eciii CTYJICHT J1ajl IOJTHBIE, Pa3BePHYTHIC OTBETHI HA BCE TCOPETUICCKHIE BOIIPOCHI
Ousera, NpoJEMOHCTPUPOBAI 3HAHUE (POPMYJI, TEPMHUHOJIOTUH, TIOHUMaHHE (PU3NUECKOI CyTH SIBIECHUI
U DKCIIEPUMEHTOB, YMEHHE TIOCJIEJIOBATEIIbHO W JIOTUYHO OTBEYaTh HAa BONPOCH Omiera B o0beMe
PEKOMEHI0BAaHHOM JIUTEPaTyPhI.

CryneHt 0e3 3aTpyJHEHHH OTBETHJI Ha YTOUYHSIOIIME BOIPOCHI MpENoJaBaTels 10 MaTepuaiaM
ounera.

- 10-14 6aa0B BBICTABISICTCS CTYJACHTY, €CIH CTYACHT PacKpbll 0e3 Cephe3HBIX OIMMOOK 00a
TEOPETUYECKHUX BOIPOCa, OAHAKO TMoka3an mpobensl B 3HaHusAx 20-25 % obbema Ounera. He Ha Bce
YTOYHSIOLINE BOIPOCHI OBLIH JJAHBI KOPPEKTHBIE OTBETHI.

- 5-9 OanoB BBICTABIISETCS CTYACHTY, €CIIM JIaHBI OTBETHI Ha 00a TEOPETUYECCKHX BOMPOCA B
oobeme 35-50 % ot mosmHoro orBera. CTyAEHTOM JOIMYIIEHO HECKOJBKO CYIIECTBEHHBIX OIIMOOK B
TOJIKOBAHUW OCHOBHBIX MOHSTHH, 3aKOHOB U (DOPMYJI, ONMCAaHUHA OCHOBHBIX 3KCIIEPHUMEHTOB. CTYAEHT
HE JIaeT yIOBJIETBOPUTEIHHBIX OTBETOB HA YTOUHSIOIINE BOIIPOCHI IO OHIIETY.

- 1-4 6anua BBICTaBIISICTCS CTYJICHTY, €CITM OTBET HA TEOPETUYECKHUE BOIPOCHI CBUJICTEIILCTBYET O
HENIOHUMAaHWU W KpailHe HEMOJHOM 3HAaHUM OCHOBHBIX IMOHATHH, 3aKOHOB U HIKCIEPUMEHTOB, HIIU
MOJTHOCTHIO OTCYTCTBYET OTBET Ha OJMH BOIPOC W JOMYIICHBI CEPbE3HBIC OIMMOKH U TPOOENbl MpH
OTBETE Ha BTOPOIi Borpoc. Ha yTouHstonre BOmpockl Mo OWIIETY HE MOIy4YeHbl OTBETHl MM OTBETHI HA
HUX B KOpHE OIIMOOYHBI.

IIpumepsbl 3aday K IK3AMeHY:

1. Jns mpekpamienust  GotorddexTa, BBHIZBAHHOTO OOJyYEHHEM YIbTPa(UOIETOBHIM CBETOM
MJJATUHOBOM TJIACTUHKH, HY)KHO TMPUJIOKUTH 33JIePKUBAIOIIYI0 Pa3HOCTh noTeHuuaioB 3,7 B. Ecnu
IUIATUHOBYIO IJIACTMHKY 3aMEHUTh APYToM IMJIACTUHKOW, TO 3aJ€P’KUBAIOILYI0 Pa3HOCTh MOTEHIUAJIOB
npuaeTcs yBenuduTh 10 6 B. OnpenenuTs paboTy BeIX0/1a YIEKTPOHOB C TIOBEPXHOCTH ITOH MIACTHHKH.
2. Ha xakyro KHHETHYECKYI0 DSHEPrHI0 YCKOpPSEMBIX IPOTOHOB JIOJDKEH OBITh pacCuMTaH
YCKOPHTEIb, 4TOOBI HCCIIE0BATh IPOCTPAHCTBEHHBIE CTPYKTYpHI pasmepoM ~ 1 dm (10723 cm).

3. OnEeHUTh C MOMOIIBIO MPUHIUIIA HEONIPEAEIEHHOCTE MUHUMAJIbHYI0 KHHETUUYECKYIO YHEPTHIO
AIIEKTPOHA , JIOKAJTM30BAaHHOTO B 00sacTu pasmepoM | = 0,2 Hm.

4. Byaytr nu wcnbIThIBaTE MUGPAKIUI0 HAa KPUCTALUTUYECKOW PEIIeTKe HEUTPOHBI, HMEOIINe
KuHETH4YeCKy0 3Hepruto 1 M»aB ? Cuurarh, 4TO IEpUOa KPUCTALITUYECKON PEIIETKH HUMEET MOPSA0K
1 A®. OrBer o6ocHOBATH pacueTamu.

5. Haiitn nnuHy BoONHBI Je¢ Bpoiias  3JIeKTPOHOB , MUCTBITHIBAIOIMIUX TUGPAKIUIO Ha TpaHu
MOHOKPHCTAJIIa , ©CIIM BTOPOH MAaKCHMyM 3€pKalbHOTO OTpa’keHHs HaOIIoJaeTcs Hoj yriaom @ x
noBepxHocTH , paBHeIM 30° . PaccrosHme d MeXIy COCETHUMH  aTOMHBIMH IIJIOCKOCTSMU |,
MapajyieIbHBIMUA MMOBEPXHOCTH MOHOKpHCTauia paBHo 1,60 A .

6. CBobosHO JIBIKYIASICS HEPEIATUBUCTCKAS YyacTHla UMeEeT OTHOCHUTEJIbHYIO
HEOTPE/IeIeHHOCTh  KMHETHYEeCKOH dHepruu mopsaaka 1,6%¥10%  OreHuts, BO CKONBKO pa3
HEONPEIeIEHHOCTh KOOPIMHATHI TAKOW YaCTUIIBI OOJIbIIIE e 1eOpOiIeBCKOM JAJIMHBI BOJIHBI.

7. OneHuTh HEeoNpeAeIeHHOCTh CKOPOCTH 3JIEKTPOHA B aTOME BOJOPOJIa, Mojiarasi pasMep aroma
nopsinka 108 cm. CpaBHNTB TONyYeHHOE 3HAYEHHE CO CKOPOCTBIO AIEKTPOHA HA MEPBOH GOPOBCKOI
opbure.

8. Haiitn sHepruio CBsI3M 3JEKTPOHA B OCHOBHOM COCTOSIHUM BOJOPOJONOAOOHBIX HOHOB, B
CHEKTpe KOTOPBIX JIJIMHA BOJHBI IEPBOM NMHUU cepuu banbmepa paBHa 164,2 HM.



9. Ha ckoiibk0 HaJ0 YBEJIWYUTh BHYTPEHHIOIO SHEPIHIO aToMa BOJOPOJA , HAXOJALIErocs B
OCHOBHOM COCTOSIHUM , YTOOBI OH MOT HCIYCTUTh (POTOH , COOTBETCTBYIOIIMHA T'OJIOBHOW JIMHUU
cepun [lamena ?

10. Kakyro MUHUMaIbHYIO0 SHEPIUI0 JIOJDKEH NOJYyYHTh MOH TElHsl, HAXOIALIUHCA B OCHOBHOM
COCTOSIHUH, YTOOBI OH MOT UCITYCTUTbH (DOTOH, COOTBETCTBYIOIIMI TOJIOBHOU cepun bansmepa ?

11. [ToreHman wWoHM3aMKU aToMa WIEJIOYHOrO MeTaia ue3us paseH 3.89 3B. Omnpenenuthb
KBaHTOBBIH 1e(DEKT OCHOBHOT'O COCTOSTHUSI.

12. Haiinure ninvHy BOJIHBI KOPOTKOBOJHOBOW TIpaHUIbl PE3KOW CEpPUM aToOMa JIUTHUS , €CIHU
pundeprosckasi monpaBka K P - repmam atoma mutus p =-0,04 .

13. Hanummure snexTpoHHyo KoHpuUrypamuio aroma 6opa. Bocrnonb3oBaBuiich npaBuiaMu XyHaa,
OIPEJIEIUTE €T0 OCHOBHOU TEPM.

14. VYkaxuTe KBAHTOBBIE IMEPEXO/bl, 00pa3yoIlllhe TOHKYIO CTPYKTYpy TOJIOBHOM JIMHUU CEepUU
baneMepa B ciekTpe atoma BOAOpoOAa.

15. Beruucnute B enuHMIax noctossHHOW I[lmaHka BO3MOXHBIE 3HAUEHHUS MOJIYJIA  ITOJHOIO
MEXaHUYECKOI0 MOMEHTa aToMa |Mj| JUIsL aroMa , UMEIOUIEro CHeKTpaibHbld TepM 3D.

16. OnpeieuTh BO3MOKHBIE 3HAUEHNS] MATHUTHOTO MOMEHTA aTOMa B COCTOSTHUH “P.

17. Haititn B marseronax bopa moJyiHbli MarHUTHBIM MOMEHT aroMa , UMEIOLIEr0 CIEKTPAIbHBIN
Tepm P1 .

18. HaiiTy MoNHBIA MATHUTHBIA MOMEHT aTOMOB B COCTOSHUAX *D1/2 .

19. HaiiTi CIMHOBEI MEXaHMYECKHH MOMEHT aTOMOB B COCTOSIHHSAX “Faf2

20. HaiiTu opOuTaIbHEI MeXaHNUECKHi MOMEHT aTOMOB B COCTOSIHHAX D1

21. Omnpenenuth, Ha CKOJIBKO TOYPOBHEH PACIICTIUTCS B CJIA00OM MarHUTHOM TIOJIE DHEPTeTUICCKUIT
YPOBEHb, COOTBETCTBYIOIIMIA Tepmy P32 ?

22. HapucoBaTh cXeMy pacuIelieHHs] X BO3MOKHBIE TIEPEX0/IbI MEKLy YPOBHAMH TepMoB 2P u S B
c1a00M MarHUTHOM TIOJIE.

23. Hcnons3ys mnpaBwio XyHAa, ONPENEIUTb IIOJIHBIA MEXaHWYECKHUH MOMEHT aToMa,
€IMHCTBEHHAs HE3aIlOJIHEHHas: 000JI04YKa KOTOPOTO COJIEPKUT JIBa P-3JIEKTPOHA.

24, CKOJIBKO CHEKTpaJIbHBIX JIMHUHM, pa3pellleHHBbIX MpaBUiIaMH 0TOOpa, BOZHUKAET IpPU MEpPEexoje
aTOMOB JIUTHS B OCHOBHOE COCTOSIHUE U3 COCTOSIHUA 4S.

25. Ha CckoapkO KOMIIOHEHT pacUIENUTCS IMy4YOK AaTOMOB YTJIEPOAA, HAXOASIIMXCA B OCHOBHOM

cocrosinuy, B okcnepuMente Ilrepna u ['epnmaxa? Jlng HaxoXAeHHs OCHOBHOIO TepMma aroma
HCMOJIb30BATh MPABUJIO XYH/A.

3a peneHue 3a1a4u HA IK3aMeHe BbICTABJISIETCH:

- 6 0ayIoB , eciy 3a/1aya pelieHa MoJHOCThIO U 0e3 3aMeuaHui;

- 5 OamwioB, ecid 3aJadya pelieHa IOJTHOCTbIO, HO €CTh HEOOJbIINE HEI0YEThl WU
HECYIIeCTBEHHAs OITMOKa B YUCIIEHHBIX pacyeTax WK MpeoOpa3oBaHuUsIX;

- 4 Ganna, ecii BCE UCXOJHBIC MOJIOKEHHUSI TEOPUH U JIOTUYECKUE BHIBOJIBI 3aIIMCAHBI BEPHO, HO
peoOpa3oBaHUs HE 3aKOHYCHBI WIIA B TIPEOOPa30BaHUSAX JIOMYIICHA ONIHOKa,

- 3 Ganna, eciau B UICXO/JHBIX YPAaBHEHUSIX WIIH B HJIe€ PEIICHUs JAOMYyIIeHa Cepbe3Has OuInoKa, 4To
MIPUBEJIO K HEBEPHOMY pPE3YyJIbTaTy WM OTCYTCTBYET OJHO M3 HEOOXOTUMBIX MCXOAHBIX YpaBHEHHI,
OJIHAKO BBITIOJTHEHHI MpeoOpa30oBaHus, HAIIPABJICHHBIE HA MOJIyYeHNUE OTBETA;

- 2 Gayuta, eciii OTCYTCTBYET J[Ba MCXOTHBIX YPABHEHUS U3 TPEX M YEThIPEX HEOOXOJAUMBIX, HITH
JoMyIIeHa rpy0Oast omuoOKa, CBHUACTENbCTBYIONIAS O HEMOHMMAHUU YCIOBHS 3aJadyd, OJHAKO
MPUCYTCTBYIOT BEPHBIE JIOTUUECKUE PACCYXKIACHUS, UAES PEIICHUs, YaCTUYHO IPABUIIBHBIE JCHCTBUSA,
HaIpaBJICHHbIE HA TTOyYeHHE OTBETA;

- 1 Gann, ecnu ecTb MPAaBUIBHO 3allMCAHHOE OJIHO WJIM JBAa MCXOIHBIX IMOJIOKEHUS TEOPHH WU
nuacs peucHud, HO HC CACJIaHO HUKAKUX IIeI\/'ICTBI/II\/'I AJI TIOJTYYCHH A OTBCTA,

- 0 6ayIOB — perIeHNe OTCYTCTBYET WIIH MOJTHOCTHIO OMUOOYHO.

3agaya He BXOIUT B 9K3aMEHALMOHHBIN OMJIET M BBIIACTCS CTYJCHTY OTHAENBHO, ITOCJE OTBETa Ha
TEOPETUYECKHE BOTIPOCHI OMIICTHI.
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lelMepbl 00NnoTHUMEAbHbBIX 80Nnpocoe HA IK3aMeHe:

Cdopmynupyiite noctynarsl bopa.

UYro Ob110 BriepBEIe 0OHApYykeHO B onbiTe Ppanka u ['epra?

Hanummre 0606mennyo Gopmyny baneMepa st cepuii u3nydeHus aroma BOAOPOa.

Cdopmynupyiite runoresy ae bpoits.

Uro BnepBble Aokazan onbIT JleBucCoHna u Jxxepmepa?

B uewm 3akitouaercst pU3NUECKUil CMbICIT BOJIHOBOM (PYHKIIMU.

ChopmynupyiiTe npuHImI HeonpeaeneHnoctH [ 'eizendepra.

Hanummure ¢popmMyibl 15 onepaTopoB KOOPAMHATHI U UMITYJIbCA.

Hanummre ¢popmyny ypaBHenus Llpeaunrepa as CTalMOHAPHBIX COCTOSHUIM.

0. Onwumute Moaenb atoma Pesepdopra.

1. Hanumure Gpopmyity JUisi S3HEPTUU aToMa BOJIOPOJA.

12. Ha3zoBuTe KBAaHTOBBIC YHCIIA HJIEKTPOHA.

13. IlpuBeaute KnaccUpUKAILMIO COCTOSIHUNA 3JIEKTPOHA [0 MOMEHTY UMITYJIbCA.

14. Yemy paBHO CIMHOBOE YHUCIIO 3JIEKTPOHA?

15. Yto BnepBrie ObuT10 0O0HapYskeHO B onbiTe [lITepHa u ['epnaxa?

16. Kakoe KBaHTOBOE YHCJIO OIPEALIIIET BOSMOXKHBIE 3HAYECHHUS TIPOCKIIMA MAarHUTHOTO
MOMEHTa atoma?

17. B uem 3axmouaercs GU3NIECKUNA CMBICII KBAHTOBOTO YUCIIA TIOJTHOTO MEXaHUYECKOTO
MOMEHTa atoma?

18. Cdopmynupyiite npunnun Ilaymnm.

19. Onumure uaeanbHyI0 CXeMY 3alOJHEHHsI 3JIEKTPOHHBIX 000JI0UEK aToMa.

20. B yem nmpuyMHA NEPUOTUIHOCTH XUMUYECKUX CBOMCTB AJIEMEHTOB C YBEIIMYEHUEM UX

MOPSIAKOBOTO HOMepa?

RRoOoo~NoO WD E

3a oTBeT Ha IONOJHUTEIbHbI BOMPOC HA YJK3aMeHe BbICTABJISAETCS

-3 Gauia, eciM CTYJIEHT JaJl UCUEPIIBIBAOIIIE MOJHBIN U MPABUILHBIN OTBET;

- 2 Oamma, ecmy OTBET BEPEH, HO JaH HE B TOJHOM O0ObeMe Y4eOHOW MpOrpamMMbl, WIH COJIEPIKUT
HE3HAYUTCIIBHBIC OHII/I6KI/I,

- 1 Gamn, ecnu OTBET Ha BOMPOC JaH, HO COACPIKUT CEPhE3HBIC OIMMOKH MU OOJIBIIME MPOOEIhl B
W3JI0KEHUH;

- 0 GayIOB, €CITU CTYJICHT HE OTBETHJI HITH OTBETHJI B KOPHE HEBEPHO.

I[OHOJIHI/ITCJ'ILHBIG BOIIPOCHI 3aal0TCA CTYACHTY ITOCJIC OTBECTA HA BOIIPOCHI ourera.
Du3uYeCKUl NPAKTHKYM

B cocraB aucUmiIuHbI BKIIOUYEH QU3NUECKUH MPAKTHUKYM, 10 KOTOPOMY MPEAyCMOTPEH OTAETIbHBIN
3ayer.

Crnncok BbINOJIHSIEMbBIX JIA00PATOPHBIX PadoT.

1.JTaGopaTtopHas pabora Ne 1 «3akonbl hoTodhdexTar;

2. JJaboparopnas padota Ne 2 «OmnpeeneHue NOTEHIIMAIOB BO30YKICHHUsI aTOMOB aproHa (OIbIT
®panka u ['epria)»;

3.Jlaboparopnas padota Ne 4 «M3ydeHne CcrieKTpa U3IydeHHUsI aToMa BOJIOPO/Ia U OTIpe/IeTICHUE
noctosiHHoM Punbepray;

4. JTaboparopHas pabota Ne 6 "M3yueHue renuii-HeoHoBoro yaszepa';

5. JJaboparopnast pabota Ne 7 «M3yuenue npocroro 3¢ pekra 3eemanay,

6. JTaboparopHas pabota Ne 9 «3yuenue qudpakiium 371€KTPOHOB U OTIPEIETICHNUE MEKIUIOCKOCTHBIX
pPacCTOSTHUM NOJIMKPHUCTAILIAY;

7. JlaboparopHas pabota Ne 10 «M3yueHne TOHKOW CTPYKTypbl aTOMa HATPUS»;
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8. JTabopaTtopHas pabota Ne 12 « IMUCCHOHHBIN CIIEKTpaIbHBINA aHAIN3 CIIaBOB HA cTuiiockone CJI-
13»;
9. JlTabopatopHnast padota Ne 16 "M3ydyeHue CTpyKTyphbl CIIEKTpa IBYXaTOMHON MOJICKYJIBD.

3aganus 1J151 OLleHUBAHUSA BbINIOJHEHHUS U 3ALIUTHI JJA00PATOPHLIX padoT

3a j0omyck, BBINOJIHEHHE M3MEpeHHid, odopmiieHHe oTyeTa Mo J1adopaTopHOl padoTe CTyIeHT
MOXXET TOoNy4uTh 6 OammoB. 3a 3amUTy OTYeTa MO JIaDopaTOpPHOW paboTe CTaBUTCA JO S5 OalioB.
MakcumanbHBIM 0ajlT 3a BRIMOJHEHUE M 3aIIUTY JIA00paTopHOM paboTel cocTariseT 11 6amioB. Bcero
BoimoniHsieTcs:t 8§  pabor. Ilocine BbmonHeHust Bcex paboT  cpaeTcss TECT Ha  BIIAJCHUE
9KCIIEPUMEHTAJIbHBIMUA HaBbIKaMU, OlICHUBaeMbIi B 12 GamsoB. [ moigyyeHus 3a4eTa CTyAeHT JOJHKEeH
BBITIOJIHUTH Bce 8 paboT, monyuuB He MeHee 60 6aios.

Jlabopatopuble paOOTHI, BBINOJNHSIEMbIE B Kypce U3yYEHHs TUCHUIUIMHBI, OIMUCaHbl B
METOJMUYECKUX YKa3aHHSX, TOCTYIHBIX B TJaOOpaTOPHH U B 3JEKTPOHHOM cetn baml'V:

Cnucok MeTOAHYeCKHX YKa3aHMil K J1a00paTOPHBIM padoTaM Mo aTOMHO¥ (pu3uke:

Ne HaumenoBanue Kon- | ABTOpHI T'on

n/ma BO HA31aHU
CTp. i

1 Meroanueckue yka3aHusi 17151 BHITTOJIHEHUS 12 banananos M. X. 2016

nabopatopHoi padboTsel Ne 1 mo aToMHOM pu3nKe
"N3y4yeHre 0CHOBHBIX 3aKOHOB (hoTodhdexTa"

2 MeTtoauueckue yka3aHusl JUIsl BBIITOJIHEHUS 12 banananos M.X. 2016
nabopatopHoi paboTel Ne 2 Mo aTOMHOU (pu3NKe
«OrmpeneneHne MOTEHIAI0B BO30YKICHUS
aTomoB aprosa (onsiT ®panka u ['epia)»

3 MeToauueckue yka3aHusl JUIsl BBIITOJHEHUS 20 banananos M.X. 2018
nabopatopHoi paboTel Ne 4 Mo aToMHOM Pu3nKe IOmaena 10.X.
«M3ydeHue criekTpa u3aydeHus aToma BOA0poaa
Y ompeiesieHne MOCTOSTHHONU Punbepray

4 MeToauueckue yka3aHusl JUIsl BBIITOJHEHUS 18 banananos M.X. 2017
nabopatopHoi paboTel Ne 6 0 aTOMHOM (Pu3HKe IOmaena 10.X.
"N3yuenue rennii-HEOHOBOTO Jlazepa”

5 Meroandeckue yKa3aHusl 17151 BHITTOJTHEHUSI 18 Banananos M.X. 2016

nabopaTopHoii paboTsl Ne 9 o aToMHOH pu3uKe
«3ydyenune nudppaxium IEKTPOHOB U
OTIpeJIeIEHNE MEXITIOCKOCTHBIX PACCTOSHUIN

MTOJIMKPUCTAIIIIA

6 Meroanueckue ykazaHusi Jis1 BHITTOJTHEHUS 32 banamanos M.X. 2016
naboparopHoit padboTsel Ne 10 o atomHOM pu3nke Nmem6eTor P.X.
«M3ydyeHne TOHKOH CTPYKTYpbl aTOMa HATPUS»

7 Meroaudeckue yKa3aHusl IJ1s1 BBITTOJTHCHHS 22 Banananos M. X. 2017
naboparopHoit paboTel Ne 12 1o atomHoM pusuke Nimem6eton P.X.

«OMUCCHUOHHBIN CNIEKTPaIbHbIA aHAJIU3 CIIJIABOB
Ha ctunockore CJI-13»

8 Meroaudeckue yKa3aHusl IJ1s1 BRITTOJTHCHHSI 24 Banananos M. X. 2016
nabopatopHoit paboTel Ne 16 1o atomHOM (pu3nke
"H3ydeHue CTpyKTYphI CIIEKTPa IByXaTOMHOU
MOJICKYJTBD)
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IIprMepbI KOHTPOJILHBIX BOIMPOCOB K JIA00PaTOPHBIM padoTam:

KoHTponbHBIE BONPOCH K 3amuTe JadopaTopHoit padotsr Ne 10
1o aToMHOM ¢pu3uke «V3ydeHue TOHKON CTPYKTYPBI CIIEKTPa aToMay:

1. B ueM cOCTOUT NMPUHLUUNHUATIBHOE OTINYUE IHEPTeTUUECKUX YPOBHEN IIEIOYHBIX AIIEMEHTOB OT
ypOBHEM aToMa Bojopoaa’?

2. Yem 00ycCIIOBIIEH KBaHTOBBIH JAe(eKT?

3. JlaiiTe kayeCTBEHHOE OOBSICHEHHE 3aBUCIMOCTH KBAHTOBOTO JIe(heKTa OT OpOUTAILHOTO YKcia

4. 3anuiuTe CeKTpaJbHbIe CEPUU LIETOYHBIX FJIEMEHTOB.

5. UeM 0OBSACHUTH TyOJETHYIO CTPYKTYPY CIEKTPOB IIETOYHBIX JIEMEHTOB?

6. Kakum B3aumoieiicTBHEM 00YCIIOBIIEHO TOHKOE PACHICTICHUE SHEPTeTUIECKUX CIIEKTPOB aTOMOB?

7. PacmmdpyiiTe 3amuch cocTosHuiA atoma 2P12 , 3Pz, 2Dsyp, Fa.

8. OOBsSICHUTE PE3KOCTh U PAa3MBITOCTD JIMHUH pe3koil u audy3HOi ceprii COOTBETCTBEHHO.

9. OnpeiennTe Pa3HOCTH IHEPTHil cocTosHui 32P32 n 32P12 aToMa HaTpHs.

10. TTocTpoiiTe cxeMy JOMyCTUMBIX 110 TIPaBHJIaM 0TOOpa KBAHTOBBIX MIEPEX0JI0B aTOMa HATPUS U3

coctosiHUs SF B OCHOBHOE COCTOSIHHE.

KonTponbHble Bonpock! K 3auiute 1adoparopHoit padotel Ne 4 1o atoMHOU (u3uke
«M3yueHue crneKkTpa u3iaydeHus aToMa BoJOpoaa U
ornpezesieHne NocTostHHON PunOepray:

1. Uto Ha3pIBaeTCS CIEKTPATBHOM cepreii?

2. Yro Ha3pIBaeTCA rpaHuLei cepun?

3. Hammmure 0606mennyo ¢popmyny bansmepa mi1s BOgopo10mo100HOro atoma.

4. Yemy paBeH npenen cepuu Jlalimana? npeznein cepun bansmepa?

5. Yto Ha3bIBAETCS CHEKTPAIBHBIM TEPMOM?

6. Chopmynupyiite KoMOMHAIMOHHBIN MpuHIMI Putia. Kakast cB3b cyliecTByeT Mex1y Teopuei
bopa 1 koMOMHAIMOHHBIM NTpUHIMIIOM PuTna?

7. Chopmynupyiite mpaBuiio yactoT bopa.

8. BeiBenure hopMyIty yciaoBHsI KBAaHTOBAHHUS AJIEKTPOHHBIX OpOUT (BTOpoi nmoctynart bopa). 9. Uto
Ha3bIBAETCS U30TONNYECKUM cABUTOM? YeM OTiIM4aeTcs CIEKTp JErKOro BOJOPOIa OT CIEKTpa
JeiTepus U TpUTHUS (TSXKEI0ro Bogopoaa)?

10. Kakne kBaHTOBbIE UHCIIa ONMCHIBAIOT COCTOSTHUE JIEKTPOHA B aTOME Bojopoaa? B uem ux
buznyeckuit cmbica?

11. Kakue cocTosiHuS Ha3bIBalOT BBIPOKACHHBIMU? YeMy paBHa CTENIEHb BBIPOKICHUS N-0T0 YPOBHSI B
aToMme Bojiopoja?

12. Kak kj1acCupHUUUPYIOTCS COCTOSTHUS 3JIEKTPOHA 110 OpOUTAIbHOMY KBaHTOBOMY uuciy? 13. Uemy
pPaBeH B eIMHUIIAX h MOIYyJIb OpOUTATEHOTO MOMEHTa d - AIeKTpoHa?

14. Onpenenute B eAMHUIIAX h BO3MOKHBIE 3HAUEHUS MPOEKIINU OpOUTAIEHOIO MOMEHTa UMIyJbca f-
AJIEKTPOHA.

15. Yro Brl 3HaeTe o mpaBuiax otoopa?

16. Uto Takoe ciuH? YUeMy paBHO CIMHOBOE KBAHTOBOE YHCJIO AJIEKTPOHA?

17. HaiiTe onpeneneHrie TOHKOW CTPYKTYPbl YPOBHEH.

18. UTo Takoe ciuH-0pOUTAILHOE B3aUMOIEHCTBHUE?

19. HauepTtute cxeMy SHEPreTHUECKUX yPOBHEH aToMa BOJAOPOAA C YUETOM CIIUH-OPOUTAIBLHOTO
B3aUMOJICUCTBUSL.

Onucanmne KPUTEPUEB ONCHUBAHUSA BBINNOJIHEHUS U 3AIIIUTHI .JIaﬁopaToprlx paﬁoT:

2 aJia ToJTydaeT CTyACHT, €CITM UM CAaH JOIyCK K J1abopaTopHoil paboTe (3HaHUE (PU3UIECKON CyTH
U3y4yaeMoro SsIBJIGHUs, Uelell u 3agad  paboThl, METONOB HM3MEPEHUH U  yCTpOHCTBa
HKCIEPUMEHTAJIbHON YCTaHOBKH);
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2 Oamia TMOMyYaeT CTYJEHT, €CIM WM IIOJHOCTBIO BBINOJHEHBI BCE MU3MEPEHUs MO JabopaTOpHOM
palorte, 3am0IHEHA TabJIMIa U3MEPEHHUH U BBIIIOJIHEH NPEBApUTENIbHBIN pacuyeT pe3yJbTaTa;
2 Gaiia MoJyyaeT CTYICHT, €CIM MM IOJIHOCTBIO O(QOpPMIICH OTYeT MO JIabopaTopHOW pabore c
pacueToM MOrpelHOCTeH, aHAIN30M PE3YJIbTATOB U C/AETIaHbI BHIBOJIBI IO PaboTe;
5 OanoB MOdyYaeT CTYJEHT, €CIM OH JIaJl TOJIHbIE M MPaBUIIbHbIE OTBETHI HAa BCE 3aJJaHHBIC BOIIPOCHI
10 TEOPHUHU K JAHHOW paboTe, METOUKE SKCIIEPUMEHTA U HKCIIEPUMEHTAIbHOM yCTaHOBKE.
2 Gana moyydaeT CTyACHT MPU KOHTPOJIE SKCIIEPUMEHTAIBHBIX YMEHUH, €CIIN OH BJIaJeeT MPaBUIaMH
[I0JIb30BAHUS JIEKTPOU3MEPHUTEIbHBIMY IPUOOPAaMU, IPABUIBHO IPOM3BOIUT HACTPOUKY YCTaHOBKH,
IPaBUIBHO MPOU3BOAUT U3MEPEHUS (PU3MUECKUX BEITHUUH.
B ycTaHOBJIEHHBIX paMKax CTyIEHTY CTaBUTCSI KOHKPETHBIN Oay1 (OT HyJis 10 MaKCUMAaJIbHOIO) €
y4eToM 00beMa M KaueCcTBa BHIMOJIHEHHON paOOTHI MM TOJHOTHI M IPABUILHOCTH OTBETA.
3a paboTy B CeMecTpe CTYAEHT HOJy4aeT MpH BBINOJHEHUM (U3UUecKoro npakrtukyma ao 100
0aJuIOB 32 BBINIOJHEHHUE 3aJaHUK B paMKax TEKYIIETO U PyOEKHOTro KOHTPOJIS U JOMOIHUTEIHHO 10 10
0a/uI0oB 3a pe3yibTaThl y4yacTHs B OJIMMIMAAE CTYyAEHTOB MO oOmed ¢usuke. [ns 3adera Imo
¢bu3nyeckoMy NpakTUKyMy CTYACHT JIOJKeH HaOpaTh B cemecTpe He MeHee 60 6aios.

IIpumepbl JONMOTHUTEIBHBIX BONPOCOB:

21. Chopmymnupyiite moctynatsl bopa.

22. Yro 6b110 BriepBble 0OHapykeHo B onbiTe @panka u ['epra?

23. Hanumure o6o6mennyto Gopmyny banbmepa it cepuii U3Iy4eHUs aToMa BOJIOPOIa.

24. Chopmynupyiite TurnoTe3y e bpoiimns.

25. Yro BniepBhIe noka3an onbIT JleBuccona u Jxepmepa?

26. B yem 3axitouaercst GU3NIECKUN CMBICT BOJTHOBOM (DYyHKITHH.

27. ChopmynupyiTe TpuHITMN HeonpeaeneHHoctu I eitzendepra.

28. Hanmmute opMyIisl U1t ONIEpaToOpoB KOOPAWHATHI M UMITYJIbCA.

29. Hanumute Gopmyny ypasaenus Llpeaunrepa 11t cTalluOHAPHBIX COCTOSTHHIMA.

30. Omumute Mmozaens atoma Pesepdopra.

31. Hanumute dhopmymy Ijsi SHEPTrUU aToMa BOJIOPO/IA.

32. Ha3zoBuTe KBaHTOBBIE YHCIIA SJIEKTPOHA.

33. IlpuBeaute kiaccuUKaIMIO COCTOSHUN AJIEKTPOHA 10 MOMEHTY UMITYJIbCA.

34. Yemy paBHO CIMHOBOE YHUCIIO IEKTPOHA?

35. Uro BniepBrie ObL10 00HApY)eHO B omnbITe [lITepHa u ['epiaxa?

36. Kakoe KBaHTOBOE YHCIIO OTIpeesieT BO3MOKHbIE 3HAYCHHS TPOSKIIH MarHUTHOT'O MOMEHTA
aToma?

37. B dem 3akirodaeTcst (U3MYECKUI CMBICT KBAHTOBOTO YHCIIA IOJTHOTO MEXaHMYECKOTO MOMEHTa
aToma?

38. Cdopmynupyitre npuniun [laymm.

39. OnummuTe UaeaNbHYIO CXEMY 3alOJHEHHS 3JIEKTPOHHBIX 000JI0UEK aToMa.

40. B yem npuunHa MEPUOANIHOCTH XUMUYECKHX CBOMCTB JIEMEHTOB C YBEIIMYCHUEM HX TOPSIKOBOTO
HOMepa?
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PeiiTuHr — muian gu3n4ecKOro NPpakTUKyMa

Buabl yueOHoii 1esITeJIbHOCTH bamn 3a Yucno bannsl
CTYI€HTOB KOHKPETHOE 3aJjaHuM 3a Munu- Makcu-
3aJlaHue CEMECTp MaJIbHBIA | MaJIbHBIN
Moayab 1 «IKcnepuMeHTAIbHbIE 0CHOBBI KBAHTOBO TEOPHH»
Texkymmii KOHTPOJIb 20
1. lonyck Kk pabote 0-2 3 0 6
2. BrinmogHeHNEe U3MEpEeHUI. 0-2 3 0 6
3. OdopmiieHne oTuera. 0-2 3 0 6
4. KoHTpOIb 3KCTIEPUMEHTATBHBIX 0-2 1 0 2
yYMEHUU
Py0e:kHbIIi KOHTPOJIb 15
1. 3anura 1a60paTOPHOI pabOTHI. 0-5 3 0 15
BCEI'O I[10O MOAVYJIKO 1 0 35
Moayab 2 «KKBaHTOBasi TeOpUsI aTOMOB M MOJIEKYJ»
Tekymuii KOHTPOJIb 30
1. lommyck k pabote 0-2 5 0 10
2. BeinosiHeHHE U3MEPEHUH. 0-2 5 0 10
3. Odbopmrnenue oTuera. 0-2 5 0 10
Py0eskHbIii KOHTPOJIb 35
1. 3ammra 1a60paTOpHON PabOTHI. 5 5 0 25
3. Tect 0-2 5 0 10
BCEI'O I10 MOAYJIIO 2 0 65
ITocemaeMocTh (0a/1J1b1 BHIYUTAKTCS U3 0011el CYMMBbI HAOPaHHBIX 0aJ1J10B)
1. TlocemeHnue NpakTUYECKUX 0 -10
3aHATHI
HTOroBbIii KOHTPOJIb - 3a4eT 60 110

3ayeTHasi KOHTPOJIbLHAsA padoTa.

Y4eOHBIM TUIAHOM 10 JUCHUIUIMHE «ATOMHas (QU3MKa» IS TPOBEPKH YPOBHS YCBOCHHS
HEOOXOIUMBIX KOMITETEHITI MPEeIyCMOTPEHAa KOHTPOJIbHAs paboTa, KOTOpas UMEET CTaTyC HTOTOBOM,
3a4E€THOM KOHTPOJILHOM PAaOOTHI MO MPAKTUYECKUM 3aHATHUAM (perieHue 3anaad). BeImonmHeHHEe 3Tou
KOHTPOJIBHOU PabOoTHhI SIBISIETCS 00s3aTENhbHBIM YCIIOBUEM JIOMyCKa K dk3aMmeHy. KoHTponbHas pabora
COJICPXKUT 5 3a/1a4, BpeMs BoIToTHeHHS 90 MuHyT. Penenne oqHo 3a1aun oreHrBaeTcs B 20 6ayuios.

IIpuMmep BapuaHTa 32a4€THON KOHTPOJILHON padoThlI.

1. Jns  mpekpamenus (otodddekra, BBIBBAHHOTO OOJYYECHHUEM YIbTPA(PHOIETOBBIM CBETOM
IUIATUHOBOM IUTACTUHKH, HYKHO TNPWJIOKHUTH 3aJ€PXKUBAIOLIYI0 pa3HOCTh moTeHuuanos 3,7 B. Ecuu
IUIATUHOBYIO IJIACTMHKY 3aMEHUTh JPYTroi IMJIACTHMHKOW, TO 3aJIeP’KUBAIOIIYI0 PAa3HOCTh MOTEHIIMAIOB
npuaeTcs yBenuauTs 10 6 B. OnpenenuTs paboTy BBIXOAA JIEKTPOHOB € TIOBEPXHOCTH 3TOW TUIACTHHKH.
2. byayt nu ucnbIThIBaTH MUGPAKIUI0 HA KPUCTAIIIMYECKOW pEIIeTKe HEUTPOHBI, HMEIOIINe
KHHETHUYEeCKYyI0 3Hepruto 1 MaB ? Cunrath, 4TO MEepHoOA KPUCTALTHYECKONW PEIIETKH HUMEET IOPSI0K
1 A%, OtBeT 060CHOBATH pacyeTaMH.

3. Ha ckonpko Hajo yBENTWYHTh BHYTPEHHIOID SHEPTHI0 aToOMa BOJOPOJA , HAXOMAALIETOCS B
OCHOBHOM COCTOSIHUM , YTOOBI OH MOT HCIYCTHUTh (DOTOH , COOTBETCTBYIOIIMH TOJOBHON IHWHUU
cepun [lamena ?
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4. PaccuunTaiite n HapucylTe cXeMy paclIeIUIeHHsI B CIa0OM MarHWTHOM MOJI€ 3HEPreTHYECKOTO
YPOBHSI, KOTOPOMY COOTBETCTBYET TepM cocTostHUs 2Daye.

o. B enuHcTBeHHOI He3amomHeHHOW 0-1101000104Ke aToMa HaxoAuTes 2 AnekTpoHa. Ha ckosbko
KOMITOHEHT PaCUICIUTCA IIy4OK TaKMX aTOMOB, HAXOAAIIUXCS B OCHOBHOM COCTOSIHWH, B DKCIIEPUMEHTE
repna u I'epnaxa? {1 HaX0KAEHUSI OCHOBHOI'O TEPMA aTOMa UCII0JIb30BATh ITPaBMWIIO XyH/a.

Kpurepuu onennBanus 3a1a4 3a4eTHON KOHTPOJIbHOI padoThI:

- 16-20 GanoB BEICTABISIETCSI CTYACHTY, €CITH MPEICTABICHO MOJTHOE PEIICHUE 3a/1a41, KOTOPOE MOKET
coJiepKaTh MEJIKME HETOUHOCTH MJIM HEJJOCTATOUHYIO apIyMEHTAIHUIO 11aroB PeIleHus;

- 11-15 GaynoB BbICTABIISIETCS CTYIEHTY, €CJIM IIPU BEPHOM pEIICHUH B 00LIEM BHU/IE JOIYIIEHa OInOKa
B YMCJIOBBIX pacyeTax WM IpU MPaBUIBHOM OTBETE OIYIIECHbl HEKOTOPBIE IPOMEXKYTOUHBIE 3TAIlbI
pelIeHHsI WK JOMYIIeHa HeMPUHIMITHAIBHAS ONIMOKA B ICXOJHBIX YPAaBHEHHSX;

- 6-10 6anIoB BBICTABIISETCS CTYJIEHTY, €CIIM OTCYTCTBYET OJTHO U3 HEOOXOUMBIX HCXOIHBIX
ypaBHEHHIA WX JIOMYIICHA TPUHIMITHAIBHAS ONIMOKA B ICXOJHBIX YPAaBHEHHSX, HO MPUCYTCTBYIOT
MIPaBUJIbHBIE PACCYKICHUS U ICHCTBHSI, HAIlpaBJICHHbIE HA MTOJYyYEHHE OTBETa

- 1-5 GanoB BBICTABIISIETCS CTYICHTY, €CJIM BEPHO 3aIlMCaHa TOJIBKO YaCTh HEOOXOIUMBIX UCXOIHBIX
YPaBHEHMA, IPU 3TOM OTCYTCTBYIOT KakHe-1100 MaTeMaTH4eCKue MpeoOdpa3oBaHysl, HallpaBJIeHHbIE Ha
[I0JIy4€HHE OTBETA WJIM OHU OLIHMOOYHBI.

- 0 GayI0B CTaBUTCS MPU OTCYTCTBUM OTBETA WJIU MPH MOJHOCTHIO HEBEPHOM OTBETE WJIM KOTJa
pelIeHNne HE COOTBETCTBYET YCIOBHIO 33/1a4H.

KpnTepml OIlEHMBAHHUSA OCBOEHMSI KOMIIETEHIIUH 110 3a49eTHOI KOHTpOJ’ILHOﬁ paﬁoTe

DTarbl PesynbraTel 00y4yeHus Kputepuu onieHuBaHus
OCBOEHUSA
«HE 3aYTECHO» «3a4TEHO»

OIIK-1.1. 3HaTh: He 3naer 3HaEeT

OCHOBBI KBAaHTOBOW TEOPUM, KBAHTOBBIE YpaBHEHHUS

JOBHWXKCHUA MI/IKpO‘IaCTI/IH, KBAHTOBBIC

CTaTHCTHYECKHUE pacnpeeieHus; TPaHUIIBI

MPUMEHUMOCTH  KJTACCHYECKUX M KBaHTOBBIX

MoJIeNnei ¢du3mIecKux SIBJICHUI; CTpOCHUE

JJIEKTPOHHON OOOJIOYKM aToMa, KBAaHTOBBIC YHCIIA
JIEKTPOHA W aToMa, WX (PU3UUECKHH CMBICI, POJIb
AIEKTPOHHON 00OJIOYKH BO B3aWMOJICHCTBHH aTOMOB
C  BHEIIHMMH  TONAMH;  3HaTb  OCHOBHBIC
SKCIIEpUMEHTANBHBIE (DaKTBI: POTOIPPEKT, OMBITHI
@panka u ['epua, onbiT Pesepdopna, mianerapHyro
MO/IeTb aTOMa, 3aKOHOMEPHOCTH B CIIEKTPaX aTOMOB,
mudpakumo  Mukpodactul, omneit lllrepHa un
I'epnaxa, SIBJICHUE CBEPXIIPOBOANMOCTH u
CBEPXTEKYYECTH; 3HAaTh POJIb BHYTPEHHETO CTPOCHUS
BemiecTBa  (QJIGKTPOHHOM  O0OJIOUKH aToma) B
(dopMupoBaHUM €ro (GU3MYECKHX U XHMHUYCCKHX
CBOWCTB;  BKJIaJ KBAaHTOBOW TEOpDUH B pa3BUTHE
HaY4YHO-TEXHHYECKOT0 Iporpecca

OIIK-1.2. YMerb: He ymeer Ywmeer
[TpoBoanTh (M3MUECKHE M3MEPEHUs, NPHUMEHSIThH
COBPEMEHHBI  MaTeMAaTUYECKUH  ammapaT IpHu
MIOCTPOEHUH KOJIMYECTBEHHBIX MOAENEH (PH3NIECKUX
ABJICHUA W TIPOIIECCOB, JUIA pEIIeHUs 3a4ad I10
OCHOBHBIM TEMaM Kypca

OIIK-1.3. Bnaners: He ymeer Ymeer
HaBBIKAMH MPOBEJICHNsT (PU3UUECKOT0 IKCIIEPUMEHTA,
pelieHusi 3amad 10 OCHOBHBIM TEeMaM Kypca,
HaBbIKAMHM NMPUMEHEHUS] KBAHTOBBIX NPEJCTABICHUN
JUIl OOBSICHEHHS OCHOBHBIX  OKCIIEPHMEHTAIILHBIX
(axToB U PU3HYECKUX SIBICHUH
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Kputepusimu orieHHBaHMS OCBOCHHSI KOMITETEHITUI CITyKaT OaJuTbl, MMOTYYCHHBIE 32 BBIMIOJTHCHUE
3a4€THON KOHTPOJBbHOHM paboThl. Kakmoe u3 naru 3aganuii onenuBaetcs B 20 6amioB, MakCUMaIbHas
CyMMapHas OlLleHKa 3a KOHTPOJIbHYI0 padoty -100 Gaios.

[lIxana mepeBoga CyMMapHOTo 0ajuia B IBYXypOBHEBYIO OILICHKY:

- 0-59 6aiIoB — «HE 3a4YTEHOY»

- 60-100 0amI0B — «3aUTECHOY.

3amaHus 151 KOHTPOJbHBIX PadoT

Kpome utoroBoil 3a4eTHON KOHTPOJIBHON pabOThl B KAa4€CTBE OLEHOYHBIX CPEJICTB OCBOCHHUS
KOMIIETEHIIMM NPUMEHSIOTCS TaKKe KOHTPOJIbHbIE pPa0OThl MO OTAEIbHBIM MOIYJISM U TeMaMm
IIPOrpaMMBI.

Onuncanue KOHTPOJIbHOM padoThl Nel
KonTponbHas paboTta cocTout u3 nstu 3aga4. Bpems Beimonnenus — 90 MunyT.

Kaxnas 3agada orenuBaetcs B 3 Oaia.

IIpumep sapuaHnma KOHMpoOAbLHOU pa6omui Ne1:
Bapuant Ne 1.

1. Haiitu paGoTy BBIXOAa ¢ TOBEPXHOCTH HEKOTOPOTO METAJlIa, €CIIM IPU OOYEPETHOM OCBEUICHUH €TO0
JNEKTPOMArHUTHBIM H3JIydeHHeM ¢ anuHamMu BoiH A1=0,35 mMxM u A2=0,54 MKM MakcuMajbHbIC
CKOpPOCTH (POTOIIEKTPOHOB OTIIMYAIOTCS B =2 pasza.

2. ®oTOH ¢ ’Heprueut 4w paccesics Mo yrioM o Ha MOKOsIEMCs CBOOOIHOM 3yeKTpoHe. OnpenenuTsb
yIroi ¢, MOJA KOTOPBIM BBUIETEN 3JEKTPOH OTJauM (IO OTHOLIECHWIO K HAIPABJICHUIO HAJETEBILErO
dbotoHa).

3. V3kuil Ny4oK MOHODHEPreTHHYeCKHX »OIEKTPOHOB MajaeT TOj yrioM ckombxkenus P=30°.Ha
eCIUChbMEHHasi pa0OTaBeHHYIO TI'paHb MOHOKpHCTala aJloMUHUS. PaccTosHue MeXIy COCeIHUMU
KPUCTAJUIMYECKUMH TUIOCKOCTSIMU, TMapajuieIbHBIME 3TOM TrpaHu MoHOkpuctamia, 0=0,2 um. Ilpu
HEKOTOpPOM ycKopsitolieM Hampsbkenud Uo Habmoganu MakcuMyM 3epkainbHoro otpaxkenus. Haittu Uo,
€CJIM M3BECTHO, YTO CJEAYIOUMI MaKCUMyM 3€pKaJIbHOTO OTPa)XCHUsS BO3HMKAJl NPU YBEIUYECHUU
yckopstomero Hanpspbkenus Uo B m=2,25 pa3sa.

4. OueHUTh HEONPEJEICHHOCTh CKOPOCTH 3JIEKTpOHAa B aTOME€ BOJIOpOJa, Iojaras pa3sMmMep aToma
nopsinka 1A. CpaBHUTB MOTyYEHHOE 3HAYEHHE CO CKOPOCTHIO DIEKTPOHA Ha TIEPBOil GOPOBCKOiT OpoOHTe.
5. Yactuma maccoil M OBMXKETCS 10 KPYroBOi OopOHTE B LIEHTPAIbHO-CUMMETPHYHOM TOTEHIIHAIEHOM
none U=yr?/2. Ha#iTi ¢ IOMOIIBI0 GOPOBCKOTO YCIOBUS KBAHTOBAHHS Pa3pelIeHHBIE PAIUYChl OPOUT H
YPOBHH SHEPTUU YACTHIIBI.

Kpumepuu oyeHusaHnus 3a0a4 KOHmMpo.1bHot pa6omuil Ne1

- 3 0ata BBICTABIISETCSA CTYACHTY, €CJIM 3aJa4a pCIICHa a0COJIFOTHO BCPHO,

- 2 Oamna BBICTABISIETCS CTYNEHTY, €CIM B PEIIEHUH JOMYIIEHbl HENPUHIHUIUAIbHBIE OIIMOKHU,
MIPUBOJISALINE K HEBEPHOMY OTBETY;

-1 Oamn - BBICTaBISETCS CTYAEHTY, €CJIM BEPHO 3amucaHa TOJbKO YacThb HEOOXOJUMBIX HCXOJIHBIX
ypaBHEHUH, MPU 3TOM OTCYTCTBYIOT KaKHe-THOO MaTeMaThuyeckue mpeoOpa3oBaHus, HAIIPaBJICHHbBIE HA
MI0JIy4€HHE OTBETA WJIM OHU OLIMOOYHBI.

- 0 6ayIoB CcTAaBUTCSA MPU OTCYTCTBHU OTBETA WIIM MPH TIOJHOCTHI0O HEBEPHOM OTBETE WIJIM KOT/Ia OTBET
HE COOTBETCTBYET YCJIOBHIO 3a/1aUU.
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OnucaHue KOHTPOJIbHOM padoThI Ne 2:
KoHTponbHast paboTa COCTOUT U3 TpeX 3aaad, Bpems BbimosHeHus: — 90 MUHYT.

Kaxxnas 3agada orieHUBaeTcsa B 5 0aJUI0B.

IIpumep sapuaHnma KOHMpPO/IbHOU paéomui Ne 2:
BapuanTt Ne 2.

1. BpuucnuTh cpenHee 3HaYCHUE KBaJpaTa MOMEHTA UMITYJIbCa B COCTOSIHUN
v (v,0) = Asinv coso.
2. Haiftu ¢ mnomomsto ypaBHenust llIpémuHrepa HHEPruI0 TapMOHHYECKOTO OCIHIUIITOpA C
4acTOTOH ® B cTalMOHapHOM cocTosHuM Y(X)=Bx exp(-a®x?), rae B u a — mocTosHHEIE.
3. Haiitu ¢ momoipio GopMyIbl JuIg HaX0XKAEHUS K03 PuimeHTa npo3payHoCcTy MOTEHIIMATIBLHOTO
0apbepa BepOSTHOCTh MPOXOKICHHS YaCTUIIBI MACCOH M U SHepruei E CKBO3b MOTEHIMATBHBIN
6apwep U(X)=Uo(1-x?/L2).

Kpumepuu oyeHusaHust 3a0a4 KOHMpPOAbHbIX pa6om:

- 5 6a/u10B BBICTABIIAETCS CTYICHTY, €CIIH 3aJjaua pelIeHa aOCOoII0THO BEPHO;

- 4 Ganna BBICTABISIETCS CTYJCHTY, €CIIU MIPU BEPHOM pEIICHHH B OOIIEM BHIE JOIMyIIEHa OIMIMOKa B
YHUCJIOBBIX pacyerax WM IIPU I[PAaBUIBHOM OTBETE OIYLICHbI HEKOTOPBIE IPOMEKYTOYHBIC HTAIlb
peleHus WK JOMyIeHa HEMPUHIMITAAIbHAs OIIHOKA B UICXOTHBIX YPaBHEHUSIX;

- 3 6asta BBICTABIISIETCS CTYIEHTY, €CJIM OTCYTCTBYET OJHO M3 HEOOXOUMBIX UCXO/IHBIX YpPaBHEHUH WIH
JOMyIleHAa NPUHIUIHUAIbHAS OIMMOKAa B HMCXOJHBIX YpPaBHEHUSX, HO MPHUCYTCTBYIOT NpPaBUIbHBIC
paccyKAeHus U JeCTBYs, HAallpaBJICHHbIE Ha MOJy4YeHUE OTBETA (3a7aua pelleHa HaloJIOBUHY );

- 1-2 Ganna BBICTABISETCS CTYJEHTY, €CJIM BEPHO 3alMCaHa TOJBKO YacTh HEOOXOJMMBIX HCXOJHBIX
ypaBHEHUH, TIPH ATOM OTCYTCTBYIOT Kakue-THO0 MaTeMaTHYeCKHe MpeoOpa3oBaHus, HAIPaBICHHBIC Ha
MOJTyYEHUE OTBETA WJIM OHU OIIUOOYHBI.

0 6anmIoB CTaBUTCI IIpHu OTCYTCTBHUU OTBCTA WU IIPHU ITOJIHOCTHIO HEBCPHOM OTBCTC UJIM KOI'lda OTBET HC
COOTBCTCTBYCT YCJIOBHIO 3aa4YU.

3a)laﬂl/lﬂ JJISL MPOBEACHUSA MUCHbMECHHBIX paﬁoT

Iucsmennas padora Ne 1.

Copepxut 3a1anus A pyOeKHOT0 KOHTPOJIS yCBOCHUS MaTepuasa MnepBbixX 8 JeKuuit (Moayis 1).
[TucemenHas paboTa paccuntana Ha 45 MUHYT, COCTOUT U3 4 3aaanuil. Kaxioe 3aanue onieHuBaeTcs B
4 G6anna.

IIpumep eapuanma nuceMeHHOll pa6ombi N 1.
BAPUAHT Ne 1

IMomyunTe BEIpaXKeHUE U151 KHHETHIECKON SHEPTHH JIEKTPOHA B paMKax TeopuH bopa aist atoma Bogopoa.
Beinmuinite Bce BO3MOXKHBIE 3HAUSHHSI MAPHUTHOTO KBAHTOBOTO YKCIa Juist f-dyieKTpoHa.

Uto npou3oUaeT ¢ BOIBTAMIEPHON XapaKTEPUCTUKON PTYTHOH amIibl, eciu B onbiTe dpanka u ['epra ycTaHOBUTH
3aJepAKUBAIOLLYI0 PAa3HOCTh MOTEHIMANIOB 5 B Mexay ceTkol u aHOAO0M ?

> wbdhE

Hepe‘H/ICHI/ITC CEpUH U3ITYYCHHA aTOMOB IICIIOYHBIX METAJJIOB.

Kpumepuu oyenusaHus 3adaHuil nucemMeHHoll pa6ombi Ne1,
- 4 Ganta BBICTABISETCS CTYJICHTY 3a MOJIHOCTHIO BBIMIOJIHEHHOE 33/IaHKe, HE COJIepKaIllee OMHNOO0K;

- 3 Oamra BBICTABISCTCA CTYACHTY, €CIM 3aJaHHe BBITIOJHEHO C HEOOJBIIUMU OIMUOKAMH WU
HEIo4YeTaMu,
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- 2 Garuta BBICTABIISIETCS CTYJCHTY, €CIIH 3a/laHie BBITIOJIHEHO HAIMOJIIOBHHY WJIM IIPU BEPHBIX pacyeTax u
paccyXIeHHUIX UMEIOTCS CEphe3HbIE OLIMOKY;

- 1 Gann BBICTABISIETCS CTYACHTY, €CJIM BEPHO BBITIOJHEHA HEOOIBINAs YacTh 3aJaHUS WIH UMEIOTCS
OTJIETIbHBIE BEPHO 3amucaHHbIe (HOPMYJIBI WM TOJOKEHUS TEOPUH, HEOOXOIUMBIE ISl BBITTOJTHCHHS
3aJaHusd;

- 0 Oa/IoB CTaBUTCA IIpru OTCYTCTBUHM OTBETA WJIHU IIPU ITIOJHOCTBIO HECBCPHOM OTBCTC HMJIM KOrga OTBET
HC COOTBCTCTBYCT YCJIOBHIO 3aJa4H.

Iucemennas padora Ne 2.

Conepxut 3a1aHus 1JIs TEKYILEro KOHTPOJI YCBOEHUSI MaTepuaia BTOPOH MOJOBUHBI JIEKITMOHHOTO
Kypca (Moayib 2). [lnceMeHHas pabora paccunTaH Ha 45 MUHYT, COCTOMT U3 3 3aganuii. Kaxmoe
3aJjaHHe OLIEHUBAETCs B S5 OaIOB.

IIpumep eapuaHma nucbMeHHOU paGomui N2 2:
Bapuant Ne 1 [IMICBMEHHA S PABOTA No2 T10 ATOMHOI ®U3UKE

1. BobinummTe BO3MOKHBIE 3HAYEHHUS KBAHTOBOTO YKCIIa J MOJHOTO MEXaHMYECKOrO MOMEHTa aTOMa B COCTOSIHUH C
KBaHTOBBIMH YHCIIAMH OPOUTAIBLHOTO U CIIMHOBOTO MOMeHTa L=2 u S=3/2.

N

Ha ckoJIbKO KOMIIOHEHT pactIienuTCda B HEOAHOPOJIHOM MAariHMTHOM IT0JIC€ ITYYOK aTOMOB B COCTOSTHUH 5F2?
3. 3amummre 3MEKTPOHHYIO KOH(DUIYPAIHIO (pacTpeieieH e SJIeKTPOHOB 110 060J104KaM M OpOUTAIAM) IS aToMa,
UMEIOILEro 15 351eKTpoHOoB.

Kpumepuu oyeHusaHus 3adaHuii nucemeHHOl pa6ombi N2,

- 5 0anmioB BBICTABIISAETCS CTYJCHTY 3a MOJHOCTHIO BBIIIOJIHEHHOE 3a/laHue, HE cojeprKallee OmHnOoK U
HEJI0YETOB;

- 4 Oamna BBICTAaBISETCS CTYACHTY, €CIM 3aJaHHE BBIMOJIHEHO C HEOONBIIUMHU OIIMOKAMU WU
HEJ0YEeTaMH;

- 3 Oaiuia BBICTAaBISIETCS CTYACHTY, €CIU 3aJaHHe JIOBEACHO J0 BEPHOTO OTBETA, HO HE COJNEPKUT
HE0OXOUMOM apryMeHTallMd WM MPOMEXYTOUHBIX MpeoOpa3oBaHUM, peIllleHHWEe WIH PacCyXIACHUS
COJIEpXkaT CYIIECTBEHHYIO OLIUOKY;

- 2 Oaina BBICTaBIISAETCS CTYICHTY, €CJH OH MPHUBOAMUT BCE HEOOXOAMMBIE TOJIOKEHUS TEOPHH, HO HE
MOJIB3YETCS MU TSI BBITIOJIHEHUS MPAKTUYECKOW YacTH 3aJaHUsl WIH AJs HEOOXOTUMBIX JIOTHYECKHX
paccyXIeHu;

- 1 Gann BeICTABIAETCA CTYACHTY, €CJIM BCPHO BLINIOJIHCHA HeOoIbIIas 4acTh 3aJaHusg HUJIN UMCIOTCA
OTACJIBHBIC BEPHO 3allMCAHHBIC q)OpMy.]'II)I HIIN TIOJIOKCHHUA TCOPHHU, HGO6XO}II/IMI)IQ JUIA BBIITOJIHCHUA
3a/1aHMS;

- 0 6aymIoB cTaBUTCA MPU OTCYTCTBUU OTBETA WJIM MPH TOJHOCTHIO HEBEPHOM OTBETE WIJIM KOT/Ia OTBET
HE COOTBETCTBYET YCIOBHIO 3aJ]a4H.
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5. YueOHO-MeTOAMYeCcKOe U HH(POPMALIMOHHOE o0ecriedeHUue TUCHUIIIMHBI

5.1. IlepeyeHb OCHOBHO¥ U JONOJHHUTEIbHOM Y4eOHOM JIUTEPATYPbI, HEO0OX0AMMOM 11
OCBOCHMS IUCUMILINHBI
OcHoBHas1 IuTepaTypa:
1. HInonsckuii D.B.. Aromuas ¢usuka : yuebnoe nocodbue / 3. B. IlInonsckuit .— M. : Jlans, 2010
. T. 1 : Beeaenue B aromuyw ¢usuky / 3. B. lllnonsckuit .— 8-e, crep. — 560 c. [B 6ubm.
Baml'V umeercs 25 9k3.]
win lnonsckuii D.B. . AtomHas ¢usuka [DnekTpoHHbIN pecype] : yueOHuk : [B 2 T.] / D.B.
Mmonbckmit .— CII6. [u mp.] : Jlans, 2010 . T. 1: Beeaenne B atomuyto ¢usuky .— M3z. 8-e,
crep. — 557 c¢. JlocTyn K TEKCTy 3JCKTPOHHOTO HW3/IaHHUsI BO3MOXKEH dYepe3 IJICKTPOHHO-
OMOJIMOTEYHYIO CUCTEMY M3AaTeNbCTBA "Jlanp" —

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

2. IlInonsckuit 3.B.. ATomHas ¢usuka : yuyebnoe mocodbue / 3. B. lllmonbckuit .— M. : Jlanb,
2010. T. 2: OcHOBBI KBAaHTOBOH MEXAaHHKH M CTPOCHHE IJICKTPOHHOW 000JIOYKH aToMa .— 6-e,
ctep. — 448 c. [B oubi. baml'V umeercst 25 9k3.]

win Hlnonbckuii 3.B.. AtromHas ¢usuka [DnekrponHsiit pecype] : yueOHuK : [B 2 1.].— CIIO.:

Jlanp, 2010 .— T. 2: OcHOBBI KBAaHTOBOW MEXAaHUKU M CTPOCHHE ICKTPOHHON 00OJOYKU aTroma
— HM3n. 8-e, ctep. — 557 c..— JlocTyn K TEKCTYy 3JIEKTPOHHOTO HM3JIaHHMSI BO3MOXEH uepe3
DNeKTPOHHO-ONOTMOTEUHY IO CUCTEMY M3aaTenbCTBa "Jlanp"

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

3. CusyxuH J[.B. O0mmii kypc ¢pusuku. ATomHas u aaepHas ¢usuka. U.1, AtomHas pusuxa. M.
Ouzmatiut-MDTH, 2005 r. [B 6uba. baml'y umeercs 81 3k3.]

4. HUponos N.E. 3amaun mo kBaHTOBOM pu3HKe : yued. mocoOue i By30B. 2-U31., ucnp. — M. :
Oduzmatiut, 2001 .— 215 c. [B 6ubn. bamlV umeercs 50 sx3. uza. 2001 r.+ 21 sx3. u3a. 1991
r. |

5. CagenneB U.B. Kypc obme#t puzuku. Uza. 6-e, crep. — CIIO. : Jlans, 2006 . - T.3: KBanToBas
onrtuka. ATomHas pusuka. Ousuka TBepaoro rena. Gus3nka aTOMHOTO S/Ipa U AIEMEHTAPHBIX
gactur .— 320 c. [B 6ubn. baml'y umeercs 30 sk3.+6 (2007. ACTPEJIb)+33 (KHOPYC-
2009)]
nunu CasenbeB 1.B.. Kypc o6mieit pusuku [Inextpornsiii pecype] : B 5-tu 1T. / U. B. CaBenneB
— CII6. : JIanp, 2011- .— T. 5: KBanToBas ontuka. ATomHas ¢pusnka. Gu3znka TBEPAOTO Tea.
®dusnKa aTOMHOTO A1pa U 3JI€MEHTapHbIX yacTull .— 5-¢ u3a. — 2011 .— 384 c. loctyn k
TEKCTY DJIEKTPOHHOTO M3/IaHUS BO3MOXKEH depe3 DIIEKTPOHHO-ONOIMOTEYHY IO CHCTEMY

n3narenscra "Jlane".— <URL:http://e.lanbook.com/books/element.php?pll id=708>.

6. Upognos U. E. 3apaun no oOuieii ¢pusnke [DnekrponHslit pecype] : — U3n. 14-e, crep. — CaHKT-
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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
http://e.lanbook.com/books/element.php?pl1_id=708

[etepOypr : Jlanp, 2016 .— 416 c. .— JloCTyn K TEKCTy 3JIEKTPOHHOT'O M3JAaHUS BO3MOXKCH
yepes DNEKTPOHHO-ONOIMOTCUHY IO CUCTEMY W3/1aTeNbCTBA "Jlanp"

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

JlonoJiHUTeIbHAS JIUTepaTypa:

1. MarseeB A.H. Atomnas ¢usuka. M. Beicias mkona, 1989 r. [B 6u6n. baml'y umeercs 29 k3.

2. HUponos N.E.. KBanroBas ¢pusuka. OcHOBHBIC 3aKOHHI. 3-¢ u3a. M. : BUHOM. JlaGopaTtopust
sHaHui, 2010 .— 256 ¢. 25 3k3

3. B.II. KopsBoB. MeToapl pemieHus 3a1a4 B o01ieM Kypce Gu3nku. AToOMHas | siiepHas Qusuka :

yueb. nocobue. Mocksa : Ctynent, 2012 . 327 c. [B 6ubin. baml'y umeercs 25 5k3.]

5.2. IlepeyeHb pecypcoB HH(POPMALNMOHHO-TEJIEKOMMYHUKAIIMOHHOI ceTn « UHTepHET» U
NMPOrpaMMHOr0 odecrevyeHnsi, He00X0AMMbIX /IJIsl OCBOEHH Sl JUCIUIIINHBI

1. Onextponnas Oubanoreunas cucrema. b baml'yY. — CoOcTBeHHas 31eKTpoHHas OMOIMOTEKa
y4eOHbIX M HAyYHBIX DJICKTPOHHBIX H3IaHWN, KOTOpas BKJIIOYACT M3JaHUs IpernojaaBaTesen
bamlV. ABTOopu30BaHHBIN JOCTYN MO Napoiro u3 100oi Touku cetu MHrepHer. Perucrpanus B
bubnmuorexe baml'y, nmanpHeWmuid pmocTyn W3 000  Toukum cetu MHTepHET. —
https://elib.bashedu.ru/

2. DnexTpoHHas  OuOIMOTEYHass CUCTeMa .YHHMBEpPCHTETCKas  OWONIMOTeKa  OHJIAMH.
[TonmnoTekcToBas b/l yueOHBIX U Hay4YHBIX 3JIEKTPOHHBIX M3/IaHUN. ABTOPHU30BaHHBINA JOCTYM IO
nmapoJito u3 0o Touku cetu MutepHer. Peructpamus B bubnuorexke baml'V, nanbHewmmii
J0CTyN U3 moOoi Touku cetn MuTepHert. - https://biblioclub.ru/

3. DnekTpoHHast OMOIMOTeUHast cucTema u3narenseTa Jlanb. — [lomHoTekcToBast B/l y4eOHbBIX 1
HAYYHBIX 3JIEKTPOHHBIX M3JaHUIl. ABTOPM30BAHHBIN JOCTYIl MO MApodI0 U3 JII00OM TOUKH ceTu
WNurtepuer. Perucrtpanus B bubmmoreke baml'V, pampHewmmii n1ocTynm w3 J000H TOYKH CETH
Wurepuer. — https://e.lanbook.com/

4. DnexTpoHHbI Katanor bubamorekn bamlyY — CrnpaBo4HO-TIONCKOBBIH anmnapatr OMOIMOTEKH.
Bxurouaer B ce0s cucteMy KaTajloroB M KapTOTEK, CIpaBOYHO-OMOImorpaduueckuii poHmg. —

http://www.bashlib.ru/catalogi/
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https://e.lanbook.com/book/71750#book_name

6. MaTepuaJIbHO-TeXHUYECKasA 0a3a, HE00X0AUMAs ISl OCYLECTBJICHUS
00pa30BaTeJBbHOIO NpoLecca Mo AUCHHUILINHE.

MarepuanpHO-TeXHUYEeCKass 0a3a, HeoOXoauMasi JJIsi OCYIIECTBICHUSI 00pa30BaTEIBHOTO MpoIecca
10 JUCLUUIUIMHE TIPUBE/ieHa B Tabmue:

HaumenoBanue Bup 3ansTuii HaunmenoBanue o0opyaoBaHusi, IpOrpaMMHOTO
CIIeLIMATU3UPOBAHHBIX o0ecrieueHus
ay TUTOPHl, KAOMHETOB,
naboparopuii
1 2 3
bonbnias buznueckas | Jlekiuu Jlocka, KOMIIBIOTED, MYJIbTUMEAUNHBIN
aynuropus 02 IIPOEKTOP, IKPaH
[Iporpammuoe obecnieuenue:
1. Windows 8 Russian. Windows Professional 8 Russian
Upgrade. Jlumensus OLP NL Academic Edition,
Oeccpounas. lorosop Ne 104 ot 17.06.2013 r.
2. Microsoft Office Standard 2013 Russian. JIniensus
OLP NL Academic Edition, 6eccpounas. Jlorosop Ne 114
or 12.11.2014 r.
yuebnan  ayoumopus  0na | [IpaKTHUECKUE Jlocka, Mes1, COOPHUKH 3aj1a4, KaJIbKYJISTOP
npoegeoenus 3AHAMUIL | yau g
CeEMUHAPCKO20 muna:

aynutopun Ne 322 wumu Ne 324
win Ne 318 (dbu3mar koprryc)

VYueGHas ayquTOpUs AJIst
MPOBE/ICHHUS 3aHITHI

J1a00PaTOPHOTO THIIA!
Aynutopust Ne 212
JlabopaTopust aTOMHOM (DU3UKH.
(¢usmart xopyc)

JlaGopaTopHbie 3aHATHS,

TEKYIIUd KOHTPOJb
MIPOMEKYTOUHAsS
aTTecTarus

nu

Oo6opynoBanue:

YueOHas Mebelb, 10CKa.

YcraHoBKa JUIs U3y4EHUsI OCHOBHBIX 3aKOHOB
(dhotoaddexra YCTpoHCTBO H3MEPUTEITHHOE ISl U3YICHUS
BHemHero GoTtodddexra PIIK-10, poTosnement
CMEHHBIH.

VYceranoBka ais u3ydeHus onsita @panka u ['epra:
tupatpoH TI-0.1-0.3 ¢ aproHOBBIM HAMOTHUTENEM,
perynupyeMblii ICTOYHHK MUTaHus, amriepmetp Ha 0,1 A
nHB. 1X6348, BonsTMeTp Ha 3 B, BonbT™eTp Ha 30 B,
MHKPOAMIIEPMETP, MTAHEIb YIIPABJICHUS.

Ocummnorpad nByxkananbhbiii C1-220,

YcraHoBKa JUIs OIpe/ieieH s PE30HaHCHOTO TIOTEHIHaNa
MmetoaoM dpanka u I'epra®IIK-02 (YcTpoiicTBo
mmepurenbHoe Ne 714, 00bekT uccmenoBanus Ne 714).
YcraHoBKa [T U3YYEHHsI CIIEKTPa M3JIyYESHHUs aToMa
BOJIOPOIA M OTIpe/ieIeHne MOCTOsTHHOM Punbepra:
Monoxpomatop MYM « ycranoBke @IIK 09

YceraHoBKa A1 U3y4eHHUs criekTpa aroma Bogopona OIIK
09

VYcraHoBKa [T U3Y4eHHs Teni-HEOHOBOTO Jia3epa:

1) Uctounuk nazeproro nznyuerns NJI-1 Ne 0028 01.98
ONTHYECKask CKaMbsl; 3) MOJISAPOUT; 4)
JudpaknnoHHas pemieTka; 5) SKpaH.

Pabouee mecTo cryneHTa Ui U3y4eHHs AU(PaKkIum
JJIEKTPOHOB U OTIPEJICNICHNS] MEKIUIOCKOCTHBIX
paccTOsSHUH TTOJIMKpUCTaIA:

Habop IUdpaKTOrpaMm, MUKPOCKOIT H3MEPUTEIbHBIN
MUP-12 Ne 230510.

YcraHOBKa JUTA U3Y4YEHHsI TOHKOH CTPYKTYPBI CIIEKTpa
aToOMa HaTpHsl: TPEXIIPU3MEHHBIN CTEKIISTHHBIH
cnektporpad UCII-51 Ne 570096, natpueBas
CIEKTpaIbHAasl JJaMIa, PTYTHAs CIIEKTpaJIbHasl JIaMIIa,
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nua3a(F=94), u3MepHUTeNTbHBIN MUKPOCKOII, BEHTUIISTOP,
ITyCKOBOE yCcTpoicTBO (apoccens) Ne 630246 nus. 354516.
YcTaHOBKa JUIsl SMUCCHOHHOTO CIIEKTPAILHOTO aHAJIHN3a
craBoB: crusockorn CJI-13 Ne 908048 uns. 013/1-
0003909, nccnemyemsie 00pasIbL.

YcraHOBKa U U3Y4YEHUsI CTPYKTYPBI CIIEKTpa
JIByXaTOMHOW MOJIEKYJIbI: TPEXIPU3MEHHBII CTEKIISIHHBIN
cnexTporpad MCII-51 ¢ aBTOKOIIMMAIIIOHHOHN KaMepoi
YD-90 Ne600330, mraza(F=94). MoHnoxpomarop
YHUBEpCaIbHbIH YM-2

YcraHoBKa [T U3YYEHUsI CIIEKTPa aToMa BOAOPO/Ia.
Onpenenenue noctosHHoN Punbepra (Ilnanka mo crnekTpy
aToma Bozopoaa OKJI-01.

YcraHoBKa JUIs U3Y4EHHsI CIIEKTpa aToMa BOI0poJa C
MIOMOIIBIO TN(PpaKIMOHHON pemeTku. OnpeeneHue
nocrosiuHol Punbepra [1nanka no criekTpy aroma
Bogopoaa ®KJI-01 (M).

YueOnas nabopatopHas "JlaboparopHas ycTaHOBKA" ATOM
B MarHuTHOM moje. Dddekr 3eemana OKII-02 M-1 K.
VYcranoBka yueOHas "V3yuenne BHemrHero hoTodddexra
u omnpeneneHue mocrostaaoi [Tmanka» OKJI-11M.

Omnebit ®panka u ['epria GKII-06.

VYcraHoBka yueOHas nabopaTopHas "M3ydeHue CrieKTpoB
IIEIOYHBIX METAJUIOB Ha ITPUMEpPE CIEKTpa aToMa HaTpHs
OKJI-02.

[omemenne 1yist XpaHeHUs 1
MIPOQHIAKTUIECKOTO
o0cyXHuBaHHUs y4eOHOTO
000pyOBaHuUs: AyIUTOPHS
Ne 605 .

XpaHeHHue 14
MpOoQHIAKTHIECKOE
o0cimyXuBaHHe  y4eOHOTO
o0opymoBaHuUs

Oo6opynoBanue:

Cranok tokapusiii TB-16;

Cranok cBepiuinbHbIi HC-11I;

Ocummnorpad C1-67;

Becol ananmutnueckue Labof;

[lkap ¢ ©HabOpoM BCIOMOTATEIBHOTO  MaTepHania
(pe3ucTopoB, KOHACHCATOPOB, MPEIOXPAHUTENCH U T.11.).

TTomemienus mus
CaMOCTOSTENIEHON PabOTHI
00yJaromuxcs, OCHAIICHHBIE
KOMIIBIOTEPHON TEXHUKOH, C
BO3MOYKHOCTBIO TTOJIKITIOYCHUS K
cetn VIHTEpHET U JOCTYIIOM B
AJIEKTPOHHYIO MH(OPMAIITOHHO-
00pa3oBaTENBHYIO CPEAY
opranuzaiuu: YnuTanpHbI 3ai
Ne 2. (xopmyc ¢u3mara, 2 3TaXK)

CamocrosiTenpHas paboTta

Hayunpiit m yueOnwii ¢oHm, HaywuHas nepuoamka, [1K
(MoHOOMOK) -10 1mIT., HEOTPAHWYCHHBIH JOCTYH K

anektpoHHbM BJ] 1 OBC; KOMM4ecTBO MOCaIOUYHBIX MECT-
50.
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ITpunoxxenne Ne 1

MHWHOBPHAYKH POCCHUMN
®I'bOY BO «bAHIKUPCKUN I'OCY JAPCTBEHHBIVT YHUBEPCUTET»
OU3UKO - TEXHUYECKNN MHCTUTYT

COJIEPKAHUE PABOYEN ITPOTPAMMBI

JUCHUITIINHBI «ATtoMHasg (bI/I3I/IKa» Ha 5 CEMECTP
(HaUMEHOBAaHHUE JAUCLUILIHHBI)

O4YyHasia

(hopma o0ydeHust

Oo0bem

Buna padorsl

AUCHUIITHHBI
Oo6mas TpynoemkocTh nuctuiuiiabl (3ET / gacoB) 5/180
VY4eOHbIX 4YacOB Ha KOHTAKTHYIO paboTy C IpernoiaBaTeseM: 145,9
JIEKIMN 54
MPAaKTUIECKUX/ CEeMUHAPCKUX 36
1a00paTOPHBIX 54
OpyTux (TPYINoBas, MHIUBUAYAIbHAS KOHCYJIbTAINs U UHBIE BUIBI
y4eOHOMU JeATETLHOCTH, MPEAYCMATPUBAIOIINE pa0OTy 00yUYaIOIIUXCS
¢ npenogaBareneM) (OKP) 19
VY4eOHbBIX 4acOB Ha CAaMOCTOSTENbHYI0 paboTy obyuatomuxcs (CP) 7.1
VY4eOHBIX YaCOB Ha TIOJTOTOBKY K
sKk3ameny/3auety/auddepennupoBanaomy 3auety (KoHTpoIb) 27

®opMa KOHTPOJIA:

KOHTpOJIbHAsI paboTa 3) CEMECTp
3a4er 5 cemecTp
9K3aMeH 5 CeMecCTp
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®dopma nzydenus | OCHOBHas u
MaTepUajoB: JIEKIIUH, | AOTIOJIHUTENbHAS Sananns o dopma
PaKTHYECKHE 3aHATUS, | TUTEpaTypa, caMocTosTeNbHo | TERYIIEro
Ne CEMUHAPCKHE 3aHATUS, | pEKOMEHAyeMas | KOHTPOJIA
ILIL. Tema u coneprxarnye nabopaTopHbIE paboTHI, | CTyeHTaM 1 padore yCIIEBaEMOCT
ctynenTos (CPC)
camocrosiTenbHas paboTta u|(HOMEpa u3 u
TPYJIOEMKOCTb (B Hacax) CITMCKA)
JIK |TIP/CEM |JIP |CP
1 2 3 4 5 6 7 8 9
Moayab 1. DKcnepuMeHTAJbHbIE OCHOBHI KBAaHTOBOW | 2 2 4 1 |1(§12),2 2(§119,120), [MTMCbMEH
TEOPHUH. (§117,118), 3 4(5.292, 293, | HAS
1 Muxkpomup. HeBO3MOXHOCT ONUCaHUS  SBJIECHUH B (§8,10), 5(§1) 296, 305). PABOTA,
MHUKPOMHUpPE B paMKax KJIACCHUYECKOM Teopuu. BomHbl JIP
KBaHThI. 3aKOHBI TETUIOBOTO M3iydeHus. [ unoresa [lnanka.
KBantsl u3nyuenus. @opmyina [lnanka.
Yactuuel u BomHbl. [unoreza ne-bpoins. BomHoBble| 2 2 4 |2 1(§6,8,9), 3(§11), | 1(§3), 4(49,50, |IIucbmeHHas
cBoiicTBa yactuil. Bomuer ae-bpoitrs. OnbiTe! JleBrccoHa u 5(§2,3) 62,63) pabota
2 |xepmepa, onbiT Tomcona um TaprakoBckoro. ONBITHL ¢ JIP
HEHUTPOHAMH W MOJIEKYJIIPHBIMH T1ydkamH. OTBITEI TI0
TUGPAKIY IPU OYSHB CIA0bIX MOTOKAX YaCTHII.
DNeMEeHThI KBaHTOBOM MeXaHuKH.| 4 2 2 |2 1(§16,17), 3(§13- |4(§67,72,75, 77) |ITMCBMEH
Cpoiictea BonH ne bpoitna. BomnoBas — QyHKums. 15), 5(§3-8). HAA
3 | Dusnueckuit CMBICIT BOJTHOBOM GyHKIUH. PABOTA,
CootHomeHus HEOIPEIEIEHHOCTEN I'eiizen6epra. KP
BoitHOBBIE CBOMCTBAa MUKPO- U MUKPOYACTHII.
Cpennue 3HaueHuss ¢usnueckux BenuuuH. IlnoTtHOCTH| 4 2 2 |2 1(§16,17), 3(§13- |4(§67,72,75, 77) |ITMCBMEH
4 | BEepOSTHOCTH. 15), 5(§3-8). HAA
Oneparopel.  OnepaTopbl  UMIMYJIbCAa, KUHETHYECKOU PABOTA,
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SHEpPruW, MNOTCHIUAIbHOU JHepruu. CBA3b  MEKIY
omepatopamu  ¢usmueckux  BeawmunH.  CoOCTBEHHBIS
coctosiausi. CoOctBeHHbIe GyHKIMH. CriekTp (usnyeckoun
BenuuuHbL. YpaBHenue lllpenuHrepa miis CTanMOHApPHBIX
cocTossHUM. ["amMunbTOHMAH.

[Ipocreiiimue cnyyau ABMKEeHUsS MUKpodacTull. CBOOOIHOE 4 1(26,27,29), [6(§23), [TucbmenHas
JBIDKEHHE dYacTHIbl. YacTWila B IMOTEHIHAILHON sIME. 3(§17-20), 5(9- |4(§6.80,81,84,85) |pabota
CoOcTBeHHbIE 3HAYEHMS HHEPTUHU, COOCTBEHHbIC (DYHKIUH. 11). JIP
IToTeHunanbHbIN 6apnbep. TyHHEIbHBIN 3 dexT.

[ToTeHmanbHbIN O0apbep MPOU3BOILHON (GopMBI. XO0JI0IHAS

nojyieBast sMuccus. KOHTakTHas pasHOCTh IMOTECHIIUAJIOB.

TyHHENbHBIA MHKPOCKOI. ['apMOHMYECKHI OCHUILIATOP.

Hynesas sneprus. [IpaBuna otoopa.

OcCHOBHBIE SKCIIEPUMEHTANIbHBIE TaHHbIE O CTPOCHUH aTOMA. 2 1(§10,11), 2(§2), [TMCBMEH
Omnbitel  Pezepdopna. IlnanerapHas Monenb aromMa u 5(827). HAA
npobiemMa YCTOWYHUBOCTH aToMma. PABOTA,
CepualnibHble 3aKOHOMEPHOCTH B CIIEKTPE aromMa BOJOPOA. KP
O6o06mennas Qopmyna bansmepa. KomOuHannoHHBIN JIP
TIPHUHIIUIIL.

[Toctynater bopa. JkcnepuMeHTaIbHOE JO0Ka3aTelIbCTBO 4 1(§12,13), 1(§14), 3(§21). |I[IMCBMEH
JUCKPETHON  CTPYKTYpbl aTOMHBIX ypOBHEH. OIBITHI 2(83,4), 5(8§28). |5(§13), HAA
®panka u I'epua. PABOTA,
KBantoBanue momenTa ummyibca. Teopus bopa artoma JIP
BOJOPOJA.

Monayab 2. KBaHTOBasi TeOpUsi aTOMOB H MOJIEKY.I. 2 1(§30,31),3 4(6.122,124) [MMCbMEH
OnnosnekTpoHHBIM aToM. KBaHTOBOMExaHUYecKass Teopus (§21,22),5 (§12, HAA
aToMa BOJIOpPOJia. YPOBHH DHEPTUU W BOJHOBBIC (PYHKITUU 15, 20) PABOTA,
CTallMOHApHBIX  cocTosiHUU. KBaHTOBBIE  umcha, HX JIP
bu3nvecKkuil CMBICI. BBIpokaeHHe COCTOSIHUM, KPaTHOCTh

BBIPOXKJICHUS. DJICKTPOMArHUTHBIE MEPEXOAbl B aTOMax.

[TpaBuna orbopa.

CrnexTpsl aTOMOB LIETOYHBIX METaJUIOB. 2 3(§21,23), 4 (6.105, 107, I[MIMCBbMEH
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OcHoBHBIE cepuu criekTpa. JlyOieTHas CTpyKTypa CIIEeKTPOB 5(§21,27), 111) HAA

U crnuH 3ekTpoHa. CHuH-OpOUTAIBHOE B3aMMOJICUCTBHE. 1(§33,34) PABOTA,
[TonHpIi MeXaHWYECKHM MOMEHT JJIEKTPOHA, KBAHTOBOE JIP

K0 j. TepMbl aTOMOB ILIEIOYHBIX METAJIIOB.

MHOro351eKTpOHHbIE aTOMBbl. THIBI CBSI3€H 3JIEKTPOHOB B 2 2 1(§37,39), 4(6.154, 156,160) | [TucbmeHHast
atomax. J- | — cBa3p. [Ipubmmxenune L-S cBsazu. Crun- 5(§25,30) pabota
opOuTanpbHOE  B3auMOJACHCTBHE.  TOHKas  CTPYKTypa JIP

10 |yposneii. Tepmbl aTOMOB. MyJIbTUILUIETHOCTD.

PesynpTupyromuii MEXaHUYECKU U MAarHUTHBIA MOMEHTBI

MHOIO3JIeKTpoHHOro aroma. @akrop Jlange. OmnbiT

OliHniTelHa u 1e Xaaca.

ATOM B MarHuTHOM U 3JyieKTpuueckoM mnoissax. Craboe u 2 2 3(§25), 1(§45,46) |6(§43) KP

11 |cunbHoe mone. Oddext 3eemana u [lamena-baka. Dpdext JIP
[ITapxa.

Omneit lltepna u ['epiaaxa. DIEeKTPOHHBIM TTapaMarHUTHBIN 2 1 1(§15,35), 3(8§26), 5(§37),|muceMenHast

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

26);
[Ipunnun [Taynu. Cratuctuueckue pacnpeaeacHus 2 2 1(§52, 54,55),|1(8§56), 4(6.126, |KP,
®epmu-/lupaka u  boze-DitHmreitHa. OnHeprusi depmu. 3(§27), 127, 130) MMCbMEHHAs

13 |Dnextponnsie koHpurypauuu. [Ipasuno Xynna. MneansHas 5(§31,32) pabota
cXema 3aloJTHeHHS AJIEKTPOHHBIX 000si0uek. OObsicHEeHne 3(§34),

NepUuoIM4ecKoil cucteMbl Meniesneena.

14 | PentreHoBckue cnekTpsl. [IpaBuio Mosnu. 2 1 1(§57), 3(§30) 4(6.141, 145,146) |[KP
PenstuBuctckue  a¢dexTst B aroMHOM  (usmKe. 1 1(§71,72) 6(§44,45) MMCbMEHHAs
VYpasuenue Kinelina-I'opnona. Ypasuenue Jupaka. ToHkas pabota

15 |cTtpykTypa  ypoBHEW = JHEpruM  aToMa  BOJOpOJA.

CocrostHusa ¢ orpuuatensHol 3Heprueil. OnbiTel JIoMba u
Pezepdopna. dusnueckne cBOMCTBA BaKyyMa.
Monekyna. AnnabaTudeckoe npuOIKEeHUE. 2 2.1 11(§58,63), 1(§64), MMCbMCHHAs

16 MonekyaspHbli HOH BOaOpojaa. Molekysia BOIOpOJa. 3(§28,29) 5(§19) |4(6.180,182) pabota
XuMunueckas CBs3b aTOMOB B MOJIEKyJax. BpamarensHas u JIP

KosnebarenbHass ~ DHEPrUM  MOJIEKyJl.  MoleKyJspHble
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CIIeKTphl.  BpamarenbHble  cnekTpbl.  BpamartensHo-
KoJie0aTeIbHBIE CIIEKTPHI. DIIEKTPOHHBIE CIIEKTPHI MOJICKYI.

Maxkpockonuyeckue KBAHTOBBIE SIBTICHHSA. | 2 2 1 3(§37,41), 3(§36), 3(3axn. Ha |MUCBbMEHHAas
17 |CBepXnpoBOAMMOCTh U CBEPXTEKYyUECTb M HMX KBaHTOBAas c. 196) pabota

pHUpoJa.

Bcero yacos: 54 36 54 128.1

Ilpumeuanue 1. Coxpamenue B Tabnuie: KP — kontponbHas padota, JIP — maboparopnas pabdora.
IIpumeuyanue 2. Yacbl Ha CaMOCTOATENIbHYO pabOTy BKJIIOUYAIOT TAK)KE BPEMs Ha MOJITOTOBKY K 3K3aMEHY (KOHTPOJIb).
Ipumeuyanue 3. B Tabnuity He BKIIFOUEHBI 3arutanupoBanubie 1.9 vaca OKP (rpynmosasi, ”HAMBH Iy alibHAsE KOHCYJIBTALUS M WHBIC BUIBI Y4€OHOMH
NeSITeILHOCTH BO BPEMsI CEMECTPA, [10/Ipa3yMeBaloIINe KOHTAKTHYIO paboTy 00y4aroluXcs C MPeroiaBaTesieM) .
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ITpunosxenne Ne 2
PedTHHT — IJIaH JUCHHUILINHBI

«ATtomHas dusnka»

(Ha3BaHME UCLUIUINHBI COTJIACHO pabodyeMy yueOHOMY ILUIaHy)
HaITpaBJICHUE «Duzukay

Kypc 3, cemecTp 5

Buabl yueOHoii 1esiTe IbHOCTH CTYJ€HTOB bainn 3a xoukperHoe  |Hucio banbl
3a/laHue 3a/laHull 3a Munu- Makcu-
CEMECTp MaJIbHBIN MaJIbHBIN

Moayasb 1 «IKcnepHMeHTAIbHbIC 0CHOBbI KBAHTOBOH TEOPHU»
Tekyumuii KOHTPOJIb

[Tucemennas padora Ne 1 4 5 0 20

Py0exHblil KOHTPOJIb

1. KontposnbHas padora Nel 5 3 0 15
BCEI'O ITO MOAVJIIO 1 0 35

Mogayasb 2 «kKBaHTOBasi TEOPUSI ATOMOB M MOJIEKYJI»
Tekyumuii KOHTPOJIb

3. KoHnrposbHas padota Ne2 5 4 0 20
Py0exHblil KOHTPOJIb
1. ITucbmennas padora Ne 2 3 5 0 15
BCEI'O [1O MOAVYJIIO 2 0 35
HoowmpuTresibHbIE 0AJIBI
VYuacTue B onMMIIManax mo ooduei pusmke | | 0 10
HTOro mooumpurteibHBIX 0AJJI0B 0 10
IocemaeMocTh (0a/JIb1 BBIYUTAIOTCS U3 001IeH CyMMbl HAOPaHHBIX 02JJ10B)
1. Tlocemenue AEKIMOHHBIX 3aHATHI 0 —6
2. TlocenieHne MpakTHUECKHUX 3aHITUI 0 -10
HTOrossblii KOHTPOJIb
JK3aMeH 9 (Bompoc Ouera) 2 Bompoca Makc. 18 6. (30
3 (momn. Bompoc) 2 Makc. 6 6.
6 (3amaya) 1 Makc. 6 6.
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