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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 (YHKIMA B pPSO, 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 STaloOM MHOATOTOBKH K
W3YyYEHHUIO pa3fenoB Teoperndeckod ¢usuku («KBaHToBas Tteopus», «DPHU3MKa KOHICHCHPOBAHHOTO
COCTOSIHHSD») M CHIEIUANTbHBIX TUCIIATUINH.

3. Conep:xaHue padoyeid mporpaMmMbl (00beM IMCHUNIMHBI, TUNIBI U BUIAbI
y4eOHBIX 3aHATHI, y4eOHO-MeTOANYeCKOe o0ecneyeHne CaMoCTOATeIbHOM
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 3aIVIAHUPOBAHHBIX Pe3yJbTATOB O0yYeHUS IO JTUCUHMILJIMHE.
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 CBOeH MpoQeCcCHOHANBHOMN 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
JNEKTPOHA W aToMa, UX (PU3MUYECKUA
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, TUPPaKINIO
Mukpodactur, onbT 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




Kputepussmu onieHUBaHHS SBISIOTCS OANIbl, KOTOPHIE BHICTABIISIOTCS MPEIMOIaBATEIEM 32 BH/IBI
NEeATETLHOCTH (OLICHOYHBIE CPENCTBA) IO WTOTaM HW3Y4YEHUs MOJyJied (pa3lesioB IUCITUTUIMHBI),
MEPEUMCIICHHBIX B PEUTHHT-IUIAHE IUCHUIUIMHBI (TeKYIIUi KOHTpolb — MakcumyMm 40 06anios;
pyOEKHBIN KOHTPOJIb — MakcuMyM 30 0ajyuioB, MOOMIpUTENbHBIE OauTbl — 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 6aIIOB — «yIOBJIETBOPUTEIIBHOY;

ot 60 110 79 6aI0B — «XOPOIIOY;

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  HHANKATOPAMH  JIOCTH:KEHHUSI  KOMIIETEHIUIA.
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. YMerTh: TecT, KOHTpOJIbHAA
HpOBOI[I/ITB (1)I/I3I/I‘{eCKI/IG HU3MEPCHUS, ITIPUMCHATH COBpeMeHHLIi;I pa60Ta

MaTeMaTHICCKHUI armapar IMnpu HNOCTPOCHHUU KOJIUYCCTBCHHBIX
MOHGHCﬁ (I)I/IBI/IIJGCKI/IX SBIICHUI U nmpoueccoB, s PCHICHUSA
3aJ1av 110 OCHOBHBIM T€EMaM Kypca

OIIK-1.3. Brnaners: Tect, KoHTpONBHAs paboTa
HaBBIKAMH TIPOBEJCHUS (DU3UUECKOTO SKCHEPUMEHTA, PEIICHUS
3a7ad MO OCHOBHBIM TEMaM Kypca, HAaBBIKAMH IPUMEHEHHUS
KBAaHTOBBIX MPEJCTaBICHUH I OOBACHEHHS OCHOBHBIX
9KCIICPUMEHTAIBHBIX (PAKTOB U (PU3NUECKUX SIBICHHUI

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 3JeKTpoMarHuTHOTO n3nydenusa. @oroapdexr. dpdexkr 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 IIETIOYHBIX METAIIOB. Y POBHH SHEPTUH U CIIEKTP U3IYUYEHHUs aTOMa HaTpPuUsl.

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, auddy3Has u pyHIaMEeHTAIBHBIE CEPHN).

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

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

28. IlonHBIi MEXaHUYECKUH M MarHUTHBIM MOMEHTHI 3JeKTpoHa. 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 umCIO J TOMHOTO MEXaHWYECKOTO MOMEHTa aToMa. T1epMbl 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 SHEprHU aToMa B c1aboM 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. [Ipumepsl npuMeHeHMs TpaBuia XyHa.

39. DrnekrpoHHble KOH(UTYpanuy. MneanbHas cxema 3armoTHeH s DIICKTPOHHBIX  000JIOYEK.

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

41. Ilepnognyeckas cucrema J.JM.MenneneeBa. OTKIOHEHHSI OT WACATBHOW CXEMBI 3allOJHEHUS 000JI0UEK
(3d- u 4d- nepexoxHBIC METAILIBL, JJAHTAHOUIBl M AKTHHOUIBI).

42. PeHTTeHOBCKHE CIIEKTPHI. 3aK0oH MO3JIH.

43. CBepXmpoBOIUMOCTb.

44. CBepXTeKy4ecTb I'eJHsl.

IIpumep 3K3aMeHAYUOHHO20 6usiema:

MunuctepcTBo 00pa3oBanus U Hayku Poccuiickoit @enepannu
OI'bOY BO «bamkupckuii rocyJapCTBEHHbI YHUBEPCUTET

PU3HKO-TEXHUYECKUI UHCTUTYT
Kadenpa obeii puznku
3K3AMEHAIIMOHHBINA BAJIET Ne 10
10 JUCLUIUINHE «ATOMHAs PU3NKA»)

Hanpasnenue 03.03.02 «DU3UKA»
[Tpoduns «MeaunuHCKas GU3HKa»

1. IToctynarter bopa. OnbiTel @panka u ['epua.
2. Cnoxuslil 3pPext 3eemana. Paciienyienne ypoBHEH SHEPTHUH.
«YTBEpKIAKO»

3aBenytromuii kadenpoi banananos M.X.
(moamwuce) (®.1.0.)

B paMkax wucnoiap30BaHUS MOAYJIHHO-PEUTUHIOBOM CHCTEMBbI OOYyUEHHUS M OLIEHKH YCIIEBAEMOCTH
CTYJIEHTOB WTOrOBas OIlEHKAa 3HAHWH CTYACHTa MO AMCIUIUIMHE MPOM3BOAMUTCA MO CymMMme OaslioB,
MOJIyYeHHBIX B paMKax TEKyLIEro W pyOeKHOro KOHTPOJSl 3HAHWWA, YMEHUH M HABBIKOB B TEUEHHE
ceMecTpa, ¥ 6aJlIoB, MOIyYEHHBIX Ha 3K3aMeHe.

3a paboTy B cemecTpe CTyAeHT moiydaer a0 70 GamioB 3a BBIMOJHEHWE 3aJaHUN B paMKax
TEKYIIETO W PyOEKHOTO KOHTPOJS U JOMONHHUTENTbHO 10 10 06amioB 3a pe3yibTaThl ydacTUsl B
OJIUMITUAJIE CTYAEHTOB MO oOmeill ¢usuke. [ns momycka K 5K3aMeHY CTYAEHT JOJKEH HaOpaTh B
ceMecTpe He MeHee 35 GayIoB U MOTyYUTh 3a4eT M0 (PU3MUECKOMY MPAKTHKYMY .

MakcuManbHOE KOJIHYECTBO 0AJIOB, IMOTy9aeMoe CTYJCHTOM Ha 3Kk3aMeHe, cocTaBisieT 30 OaioB.

[TepeBon ouenku u3 100-6amibpHOM B UeThIpeX0amIbHY0 TPOU3BOAUTCS CIEAYIOUIIM 00pa3oM:

- ovimyHO — oT 80 10 110 G6aynoB (Bkimtouast 10 MOOMIPUTEIEHBIX OAJIIIOB);
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- xopoto — ot 60 g0 79 6amos;
- YIOBJICTBOPUTEIHHO — OT 45 10 59 Gamios;
- HEYJIOBJICTBOPHUTEIBHO — MeHee 45 GalioB.

Kpumepuu OYeHuedHusi omeema HA 3K3aMeHe:

MakcumanpHas ornenka — 30 0ayuIoB CKIIAJBIBACTCS M3 OLEHKH 32 OTBET HAa TEOPETUYECKUE BOIPOCHI
Ousera (IBa BOIPOCAa OLIEHMBAIOTCS MAKCHMaJbHO MO 9 OaylyIOB KaKIblil), U3 OIIEHKU 3a pEIICHHE
3agayn (6 OaJIOB) M OIEHOK 3a OTBETHI HA JOIOJHHUTEIbHBIC BONPOCH! (Ba BONPOCA, OLIEHUBAEMBIX
KaXJIbIi B 3 0ajuta MaKCUMAaJIbHO).

3a oTBeTHI Ha BONPOCHI ONJ1€TA BHICTABJISIETCS

- 15-18 6asioB, eciii CTYJICHT J1ajl IOJTHBIE, Pa3BePHYTHIE OTBETHI HA BCE TCOPETUICCKHIE BOIIPOCHI
Oniera, IPOJEMOHCTPUPOBAJ 3HAHHE (POPMYJI, TEPMHHOJIOTHH, TOHUMAaHUE (PUINUECKON CYTH SBICHUI
U DKCIIEPUMEHTOB, YMEHHE IIOCJIEJOBATEIIbHO W JIOTUYHO OTBEYaTh Ha BONPOCH Omiera B o0beMe
PEKOMEHIOBAaHHOM JTUTEPATYPHI.

Crynent 6e3 3aTpyJHEHHUH OTBETHJI Ha YTOUYHSIOIIME BOIPOCHI MpENojaBaTess M0 MaTepuaiaMm
ounera.

- 10-14 6aq10B BBICTABISIETCS CTYACHTY, €CIH CTYACHT PacKpbul 0e3 Cephe3HBIX OIMMOOK 00a
TEOPETUYECKHX BOIPOCa, OAHAKO Moka3an mpobensl B 3HaHuAx 20-25 % obbema Ousera. He Ha Bce
YTOYHSIFOIIME BOIIPOCHI ObUIH JIaHbl KOPPEKTHBIC OTBETHI.

- 5-9 0annoB BBICTABISETCS CTYACHTY, €CIIHM JIaHbl OTBETHI Ha 00a TEOPETUYECKHX BOIPOCA B
oobeme 35-50 % ot momHoro orBera. CTyAEHTOM JOIMYIIEHO HECKOJBKO CYIIECTBEHHBIX OIIMOOK B
TOJIKOBAHUW OCHOBHBIX MOHSTHH, 3aKOHOB U (DOPMYJI, ONMCAaHUHA OCHOBHBIX 3KCIIEPUMEHTOB. CTYAEHT
HE J]aeT YAOBJICTBOPUTEIBHBIX OTBETOB HA YTOUHSIOIINE BOIPOCHI TI0 OWIIETY.

- 1-4 6anuia BBICTaBIISICTCS CTYJICHTY, €CITH OTBET HA TEOPETUYECKHUE BOIPOCHI CBUJICTEIILCTBYET O
HEIMIOHMMAHUU M KpailHe HEMOJIHOM 3HAHMUM OCHOBHBIX IIOHSATHM, 3aKOHOB M JKCICPUMCHTOB, HIIH
MOJTHOCTHIO OTCYTCTBYET OTBET Ha OJMH BONPOC W JIOMYIICHBI CEPbE3HbIC OIMUOKH U TPOOENbI MpH
OTBETE Ha BTOPOM Bompoc. Ha yTo4HsIoNIMEe BOMPOCH! 10 OWIIETY HE MOJYYCHBbI OTBEThHI HJIM OTBETHI Ha
HUX B KOpHE OIMIMOOYHBI.

IIpumepsbl 3aday K IK3AMeEHY:

1. Jns mpekpamienust  GotodddexTa, BBHIZBAHHOTO OOJyYEeHHEM YIbTPa(UOIETOBBIM CBETOM
IUTATMHOBOM TUTACTUHKU, HYXXHO TPHJIOKHUTH 3aJepXKUBAIOIIYI0 pa3HOCTh moTeHuanoB 3,7 B. Ecmu
IUIATUHOBYIO IJIACTMHKY 3aMEHUTh APYTOH IUIACTUHKOM, TO 3aJ€pKUBAIOILYI0 Pa3HOCTh MOTEHIMAJIOB
npuaeTcs yBenuduTh 10 6 B. OnpenenuTs paboTy BeIX0/1a 3IEKTPOHOB C TOBEPXHOCTH 3TOM MIACTHHKH.
2. Ha kakyro KHMHETHYECKYI0 DJHEpPIHMIO YCKOPSEMBIX IPOTOHOB JIOJDKEH OBITh paccuuTaH
YCKOPHTEIb, 4TOOBI HCCIIE0BATh IIPOCTPAHCTBEHHBIE CTPYKTYpHI pasmepoM ~ 1 ¢m (10723 cm).

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

4. ByayT nu HCOBITBIBaTH JUQPPAKIUI0 HAa KPUCTAIUTMYECKOW pEIIeTKe HEHUTPOHBI, HMEIOIIHe
KuHETH4YeCKyt0 3Hepruto 1 MaB ? CuurtaTh, 4TO NEPUOA KPUCTALIAYECKON PEIIETKH UMEET MOPSII0K
1 A®. OrBer 0o60ocHOBATH pacueTamu.

5. Haiitn nnuHy BoOMHBI 1e bBpoiias  3JIeKTPOHOB , MUCTBITHIBAIOIMINUX TUGPAKIUIO Ha TpaHu
MOHOKpPHCTaJlIa , €CJIM BTOPOH MaKCHMMyM 3€pKalbHOr0 OTpaKeHHMs HaOmlrojaeTcs moj yriom O k
noBepxHOCcTH , paBHbIM 30° . Paccrosnme d MeXIy COCETHUMH  aTOMHBIMH IIJIOCKOCTSMU |,
MapajiyieIbHBIMUA MMOBEPXHOCTH MOHOKpHCTaia paBHo 1,60 A .

6. CBobonHO JBIKYILAsICS HEPEATUBUCTCKAS yacTula nMeeT OTHOCHUTEJIbHYIO
HEONpPE/IENCHHOCTh ~ KMHETHYeckol sHepruu mopsaka 1,6%10%  Ouenuts, BO CKONBKO pa3
HEOTPECIICHHOCTh KOOPIUHATHI TAKOW YaCTHIIBI OOJIbINE e 1eOpOHIeBCKOM JUTMHBI BOJTHBI.

7. OneHnTh HEOoNpeAeIeHHOCTh CKOPOCTH 3JIEKTPOHA B aTOME BOJOpOJIa, Moiaras pasMep aroma
nopsinka 10° cm. CpaBHNTB TONyYeHHOE 3HAYEHHE CO CKOPOCTBIO AIEKTPOHA HA MEPBOH GOPOBCKOI
opbure.



8. Haiitn sHepruro CBsI3M 3JEKTPOHA B OCHOBHOM COCTOSIHUM BOJOPOJONOAOOHBIX HOHOB, B
CIIEKTpPE KOTOPBIX JUIMHA BOJHBI NEPBOM JMHUU cepun banbmepa paBHa 164,2 Hwm.

9. Ha ckoibko HaJ0 YBEIWYUTh BHYTPEHHIOIO SHEPIHIO aTroMa BOJOPOJA , HAXOJIALIErocs B
OCHOBHOM COCTOSIHUM , YTOOBI OH MOT' HCIIyCTUTh (DOTOH , COOTBETCTBYIOIIMN TOJOBHON JIMHUU
cepun [lamena ?

10. Kakyio MUHHUMaJIbHYIO SHEPrui0 JOJDKEH IMOJyYUTh MOH Tellvs, HaXOISIIMICS B OCHOBHOM
COCTOSIHUH, YTOOBI OH MOT UCITYCTHUTbH (DOTOH, COOTBETCTBYIOIIMI TOJIOBHOU cepuu bansmepa ?

11. [ToreHman woHM3aMKU aToMa WIEJIOYHOrO MeTaia 1e3us paBeH 3.89 5B. Onpenenutb
KBaHTOBBIH 1e(DEKT OCHOBHOT'O COCTOSTHUSI.

12. Haiigute amuHy BOJIHBI KOPOTKOBOJIHOBOM TpaHMIBI PE3KOM Cepuu aroMma JHUTHUS , €clld
punbeprosckas monpaBka K P - repmam atoma mutus p =-0,04 .

13. Hanummure snexTpoHHyo KoHpuUrypaiuio aroma 6opa. Bocrnonb3oBaBimmch npaBuiaMu XyHaa,
OIPEJIEIIUTE €T0 OCHOBHOU TEPM.

14. VYKaxuTe KBAHTOBBIE IMEPEXO/bl, 00pa3yolllhe TOHKYIO CTPYKTYpYy TOJIOBHOM JMHUU CEpUU
baneMepa B ciekTpe atoma BOAOpoOAa.

15. Boruncnuth B equHHMIAX MOCTOSHHOW IlnmaHka BO3MOXHBIE 3HAUYE€HHUS MOJYJS  IMOJHOTO
MEXaHUYECKOI0 MOMEHTa aToMa |Mj| JUIsL aroMa , UMEIOUIEro CHeKTpaibHbld TepMm 3D.

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

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

18. HaiiTu HOJHBIA MArHUTHBIA MOMEHT aTOMOB B cOCTOSHMSX ‘D12 .

19. HaiiTi CIMHOBEI MEXaHMYECKHi MOMEHT aTOMOB B COCTOSIHHSAX “Faf2

20. HaiiTu opOuTaIbHEI MeXaHHUECKHi MOMEHT aTOMOB B COCTOSIHHAX D1

21. Omnpenenuth, Ha CKOJIBKO TOyPOBHEH PACIICTIUTCS B CJIA00OM MarHUTHOM TIOJIE SHEPTeTUICCKUI
YPOBEHb, COOTBETCTBYIOIIMIL Tepmy P32 ?

22. HapucoBaTh cXeMy pacuIemieHHs] 1 BO3MOKHBIE TIEPEX0/IbI MEKIy YPOBHAMH TepMoB 2P u S B
c1a00M MarHUTHOM TIOJIE.

23. Hcnonws3ys mnpaBwio XyHAa, ONPENEIUTh IIOJIHBIA MEXaHWYECKHUH MOMEHT aToMa,
€IMHCTBEHHAs HE3aIllOJIHEHHAs: 000JI0UKa KOTOPOTO COJIEPKUT JIBa P-3JIEKTPOHA.

24, CKOJIBKO CHEKTpaJIbHBIX JIMHUM, pa3pelleHHBIX MpaBUiIaMH 0TOOpa, BOZHUKAET IPU MEPEXoje
aTOMOB JINTHS B OCHOBHOE COCTOSIHME U3 COCTOSHUSA 4S.

25. Ha ckojbkO KOMIOHEHT pacUICNUTCS MY4YOK aTOMOB YTJIEPOJia, HAXOJIAIIUXCS B OCHOBHOM

cocrosiHuM, B okcnepuMente Ilrepna u ['epnmaxa? Jlng HaxoXAeHHs OCHOBHOIO TepMma aroma
HCMOJIb30BATh MPABUJIO XYHA.

3a pelreHue 3a/1a4d HA YK3aMeHe BbICTABJISIETCS

- 6 6aJJIOB , eciM 3ajjaua pelieHa IMOJIHOCTHIO U 0e3 3aMevaHuil;

- 5 Oamno, ecnu 3aJaya pelieHa TMOJTHOCTBIO, HO €CTh HEOOJbIIME HEJOYEeThl WIH
HECYHICCTBCHHAs OIIMOKA B YMCIIEHHBIX pacucTax uin HpeO6p330BaHI/I$IX;

- 4 Ganna, ecii BCE UCXOJHBIC MOJIOKEHHUSI TEOPUHM U JIOTUYECKUE BHIBOJIBI 3aITMCAHBI BEPHO, HO
peoOpa30BaHUs HE 3aKOHYCHBI WUIM B TIPEOOPa30BaHUSAX JIOMYIIEHA OIHOKa;

- 3 Garnna, ecau B UICXO/HBIX YPAaBHEHUSX WM B HJIe€ PEIIeHUs JOIyIIeHa Cephe3Has OMIMOKa, 4TO
MPUBETI0O K HEBEPHOMY PE3yJIbTaTy WM OTCYTCTBYET OJIHO M3 HEOOXOIMMBIX HCXOIHBIX YpaBHEHUH,
OJIHAKO BBITIOJTHEHHI MpeoOpa30oBaHus, HAIIPABJICHHbIE HA MOJIyYeHNUE OTBETA;

- 2 Ganna, eciii OTCYTCTBYET JIBa UCXOJIHBIX YPaBHEHUS U3 TPEX WM YEThIpeX HEOOXOAUMBIX, UITU
JOMyIIeHa rpy0Oas ommoOKa, CBUACTENbCTBYIONIAS O HEMOHMMAHUU YCIOBHS 3aJadyd, OJHAKO
MPUCYTCTBYIOT BEPHBIC JIOTHUECKUE PACCYKICHHsS, WIes PEUICHUs, YaCTHYHO TpPaBUIBHBIC NEHCTBUS,
HaIIpaBJICHHLIC HA IMMOJIYYCHHUC OTBCTA,

- 1 Gamn, ecnu ecTh MPAaBUJIBHO 3alMCAHHOE OJHO WJIM JIBA MCXOJHBIX ITOJIOKEHHS TCOPHU HIIH
nuacs peucHud, HO HC CACJIaHO HUKAKUX IICI>'ICTBPII>'I AJI TIOJTYYCHHA OTBCTA,

- 0 6ayIIOB — perIeHNe OTCYTCTBYET WM IMOJTHOCTHIO OMIUOOYHO.
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3amavya He BXOAWT B IK3aMCHAIMOHHBIN OWJIET U BBIJACTCS CTYJIEHTY OT/ENBHO, IMOCNIEe OTBETa Ha
TEOPETUYECKHE BOIIPOCHI OUIIETHI.

lelMepbl 00oNnoTHUMEAbHbBIX 80Nnpocoe HA IK3aMeHe:

Cdopmynupyiite noctynarsl bopa.

UYro Ob10 BriepBEIe 0OHApYykeHO B ombiTe Ppanka u ['epra?

Hanummre o600mennyto Gopmyny bansmepa i cepuit M31ydeHust aToMa BOIOpOa.

Chopmynupyiite runoresy ne bpoiins.

Uro BepBble AoKa3an onbIT JleBucCoHa u Jxxepmepa?

B uewm 3akitoyaercst pU3MUECKHUil CMbICI BOJIHOBOM (PYHKIIMU.

Cdhopmynupyiite npuHImn HeonpeaeneHnoctH [ 'eizendepra.

Hanummure ¢popmMyiibl 715 onepaTopoB KOOPAMHATHI U UMITYJIbCA.

Hanummre dhopmyny ypaBuenus [penunrepa anst cTallMOHAPHBIX COCTOSHUM.

0. Onwummte Mogenb atoma Pesepdopna.

. Hannmure ¢popmyiy A sHepruu aroma BOAOPOAA.

12. HazoBuTe KBaHTOBBIC YHCIIA DJIEKTPOHA.

13. IpuBeaute knaccupUKALMIO COCTOSHUMN 2JIEKTPOHA IO MOMEHTY UMITYJIbCA.

14. Yemy paBHO CIMHOBOE YHUCIIO 3JIEKTPOHA?

15. Yto Bneprrie ObuT10 0O0HapYskeHO B onbiTe [lITeprna u ['epnaxa?

16. Kakoe KBaHTOBOE YHCJIO OIMPEALIISIET BOSMOXKHbIE 3HAYECHHUS IPOCKIIMA MarHUTHOTO
MOMEHTa atoma?

17. B uem 3axmouaercs (U3NIECKUNA CMBICII KBAHTOBOTO YUCIIA TIOJTHOTO MEXaHUYECKOTO
MOMEHTa atoma?

18. Cdopmynupyiite npunmun Ilaymnm.

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

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

MOPSIAKOBOTO HOMepa?

HROo~NoOr~WNE

-
-

3a oTBeT Ha JIONMOJHUTEIbHbII BOMPOC HA YJK3aMeHe BbICTABJISAETCS

-3 Gauia, eciM CTYJIEHT JaJl UCUEPIBIBAIOIIIE MOTHBIN U MPAaBUILHBIN OTBET;

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

- 1 Gamn, ecnu OTBET Ha BOMPOC JaH, HO COJCPXKUT CEPhe3HBbIC OMMOKH WM OOJIbIIME MPOOEThl B
W3JI0KEHUU;

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

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

B cocraB aucHUMIMHBI BKIIOUEH (PU3UUECKUH MPAKTHKYM, 10 KOTOPOMY MPEIyCMOTPEH OTAETbHBIH
3ayer.

Crnncok BbINOJIHSIEMbBIX JIA00PATOPHBIX PadoT.

1.JTabopaTtopHas pabora Ne 1 «3akonbl hoTodddexTar;

2. JJaboparopnas padota Ne 2 «OmnpeeneHue NOTEHIMAIOB BO30YKICHHUSI aTOMOB aproHa (OIbIT
®panka u ['epria)y;

3.JIaGoparopnas padota Ne 4 «3ydeHne crieKTpa U3IydeHHUs: aToMa BOJAOPO/Ia U ONpeielieHre
noctosiHHoM Punbepray;

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

5. JJaboparopnast pabota Ne 7 «3yuenue npocroro 3¢ pekxra 3eemanay,
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6. JlaboparopHas pabota Ne 9 «M3yuenue nudpakiuu 3IEKTPOHOB U ONPEACTICHIE MEKIUIOCKOCTHBIX
PACCTOSIHUN TTOTUKPUCTAILIAY;

7. JlaboparopHas padota Ne 10 «M3yueHne TOHKOW CTPYKTypbl aTOMa HATPUS»;

8. JlabopaTopHas pabota Ne 12 «OMUCCHOHHBIN CHIEKTpaIbHBINA aHATU3 CIIaBOB Ha cTuiockorne CJI-
13»;

9. JlabopaTtopnas pabota Ne 16 "M3ydeHue CTpyKTyphI CIIEKTpa IBYXaTOMHOW MOJICKYJIBD».

33)13]-[1/[51 AJIA ONCHUBAHHUS BBINNOJHCHUSA U 3allIUTHI ﬂaﬁopaTopnblx p360T

3a JI0MyCK, BBINOJHEHHE M3MEpPEHHH, OpOopMIIeHHE OT4eTa Mo JIabopaTopHOW padoTe CTyIEeHT
MOXXET TOJNyunuTh 6 Oa/umoB. 3a 3amUTy OTYeTa MO JIADOpaTOpPHOW paboTe CTaBHTCS JO S5 OaJlIoB.
MaxkcumanbHbIi 0ajul 3a BBIIOJIHEHUE U 3alUTy JabopaTopHoil paboTel coctaBiser 11 Oamnos. Bceero
BeimoniHsieTcs: 8  pabor. Ilocine BemomHeHWst Bcex paboOT  cmaeTcss TECT Ha  BIIAJCHUE
9KCHEPUMEHTAIbHBIMHU HAaBbIKAMHU, OlleHUBaeMblil B 12 OamsioB. [ moiay4yeHus 3ayeta CTyJeHT JOKEH
BBINIOJIHUTH Bce 8 paboT, noiyuuB He MeHee 60 6aioB.

JlaGopaTtopHble paOOTbHI, BBINOJHAEMBIE B Kypce U3yueHHMs JUCHMIUIMHBI, OINMCAaHbl B
METOJIMYECKUX YKa3aHUSX, IOCTYIIHBIX B JIJAOOPATOPUH U B 3JIEKTPOHHOU ceTu baml'V:

CnucoKk MeTOAMYEeCKHX YKa3aHMii K J1a00paTOPHBIM padoTaM Mo aTOMHON (pu3uke:

Ne HaumenoBanue Kon- | ABTOpHI I'on

n/m BO H3IaHN
CTp. i

1 Meroaudeckue yKa3aHusl 1J1s1 BBITTOJTHCHHS 12 Banananos M. X. 2016

naboparopHoit pabotel Ne 1 o atomHoO# husmke
"M3ydeHne oCHOBHBIX 3aKOHOB oTodhdekra

2 Meroanueckue yka3aHusi 1Js1 BHITTOJIHEHUS 12 banananos M. X. 2016
nabopatopHoit padboThl Ne 2 Mo aTOMHOM (U3HKe
«Ormpeenenue MOTESHIINAIOB BO30YXKICHUS
atromoB aprona (onbIT ®panka u ['epua)»

3 Meroanueckue ykazaHusi 1J1s1 BHITTOJIHEHUS 20 banamanos M.X. 2018
nabopatopHoit padboTsel Ne 4 Mo aTOMHOM (Pu3HKe IOmaera 10.X.
«M3ydeHue criekTpa u3aydeHus aToma BOA0poaa
U OlpeJIelIeHUe MOCTOSIHHOM Pundepray

4 Meroandeckue yKa3aHusl 17151 BHITTOJTHCHUSI 18 Bamamanos M. X. 2017
nabopaTopHoii paboTsl Ne 6 o aTOMHOU (pU3UKe IOnaesa 10.X.
"N3yuyenue resuii-HEOHOBOTO Jlazepa”

5 MeToauueckue yka3aHust JUIsl BBITOJHEHUS 18 banananos M.X. 2016

nabopatopHoi paboTel Ne 9 mo aToMHOM pu3znKe
«M3yuenue nudpakuuu 3MEKTPOHOB U
OTpeieNIeHUEe MEKITTIOCKOCTHBIX PAaCCTOSTHHIMA

TOJIMKPUCTAILIIA»

6 Meroandeckue yKa3aHusl 17151 BHITTOJTHCHUSI 32 Banananos M. X. 2016
naboparopHoit pabotel Ne 10 mo aToMHO# Qu3uke HNmemberon P.X.
«/3ydyeHne TOHKOU CTPYKTYpbl aTOMa HATPUS»

7 MeTtoauueckue yka3aHusl JUIsl BBITOJHEHUS 22 banananos M.X. 2017
nabopatopHoit paboTel Ne 12 1o atomHOM (pu3nke Nmem6eTon P.X.

«OMHUCCUOHHBIN CIIEKTPAJIbHBIN aHAJIU3 CILUIABOB
Ha ctusockone CJI-13»

8 Meroanueckue yKa3aHusi 17151 BHITTOJTHEHUS 24 Banananos M. X. 2016
nabopaTopHoil paboTbl Ne 16 1o aTromMHOM (puznke
"N3yueHue cTpyKTypbl CIIEKTpa ABYXaTOMHOMN
MOJICKYJIbI»
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IIpuMepbI KOHTPOJIBbHBIX BONPOCOB K JIA0OPaTOPHBIM padoTam:

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

1. B ueM cOCTOUT NPUHLIUNHUAIIBHOE OTINYUE IHEPTeTUUECKUX YPOBHEU IIEIOYHBIX HIIEMEHTOB OT
ypOBHEW aToMma Bogopoaa’?

2. Yem 00ycCIIOBIIEH KBAaHTOBBIH Ae(eKT?

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

4. 3anuiuuTe CeKTpaaIbHbIe CEPUU LIETOYHBIX FJIEMEHTOB.

5. UeM 0OBSACHUTH TyOJIETHYIO CTPYKTYPY CHEKTPOB HIETOYHBIX JIEMEHTOB?

6. Kakum B3aumoielicTBHEM 00YCIIOBIIEHO TOHKOE PACHICTICHUE SHEPTeTUIECKUX CIIEKTPOB aTOMOB?

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

8. OOBsSICHUTE PE3KOCTh U PAa3MBITOCTb JIMHUH pe3koil u aud@y3HOit ceprii COOTBETCTBEHHO.

9. OnpesiennTe Pa3HOCTH IHEPTHil cocTosHMi 32P32 n 32P12 aToMa HaTpHs.

10. TTocTpoiiTe cxeMy JOMyCTUMBIX 1O TIPAaBHJIaM 0TOOpa KBAHTOBBIX MIEPEX0JIOB aTOMa HATPUS U3

coctostHUs SF B OCHOBHOE COCTOSIHHE.

KoHTposibHBIE BOITPOCHI K 3amuTe JadopaTopHoi padboTel Ne 4 o atomHOM pusnke
«/3ydyenue cniekTpa U3aydyeHUus aToMa BOJAOpOa U
omnpeeaeHrue MOCTOSTHHOW Punbepray:

1. Yto Ha3bIBaeTCA CHEKTPAIIbHOU cepueii?

2. Yro Ha3pIBaeTCA IpaHulieil cepun?

3. Hammumure 0606mennyo dhopmyny bansmepa s Bogopoaonogo0HOro aToma.

4. Yemy paBeH npenen cepuu Jlaiimana? npezaen cepuu bansmepa?

5. UTo Ha3bIBaeTCA CMEKTPAIbHBIM TEPMOM?

6. Chopmynupyiite KOMOMHAIMOHHBIN MpuHIUNI Putia. Kakast cBs3b CymecTByeT MeX1y TeOpuei
bopa n koMOMHAITMOHHBIM MPUHIIUIIOM Putiia?

7. Chopmymnupyiite npaBuio gactot bopa.

8. BeiBenure hopmyity ycIoBUs KBAHTOBAHUS JIEKTPOHHBIX OpOUT (BTOpOi moctynar bopa). 9. Uro
Ha3bIBAETCS] U30TONNYECKUM cABUTOM? YeM OTIM4aeTcs CIeKTp JIErKoro BOJOpo/ia OT CIEKTpa
neiTepus u TpUTHUS (THKEIO0ro Bogopoaa)?

10. Kakne kBaHTOBbIE UHCIIa ONMCHIBAIOT COCTOSTHUE JIEKTPOHA B aTOMe Bojopoaa? B ueM ux
bu3ndecKuii cMbIC?

11. Kakue cocTosiHUsI Ha3bIBAIOT BHIPOK/IEHHBIMU? YUeMy paBHa CTENEHb BHIPOXKIECHHUS N-0T0 YPOBHS B
aTome Bojopoja’?

12. Kak kimaccupuuupyroTcst COCTOSTHUS JIEKTPOHA 10 OpOUTATBLHOMY KBaHTOBOMY unciy? 13. Uemy
paBeH B euHUIIAX h MOIyNTb OpOUTANTBEHOTO MOMEHTa d - AeKTpoHa?

14. Onpenenute B eAHUIIAX h BO3MOKHBIE 3HAUYEHUS MPOEKIINU OPOUTATEHOTO MOMEHTa UMITyJIbca f-
AIEKTPOHA.

15. Yro BeI 3Haere o npasumiiax oroopa?

16. Yto Takoe ciuH? YeMy paBHO CIMHOBOE KBAHTOBOE YMCJIO AJIEKTpOHA?

17. HaiiTe ornpesieieHre TOHKOU CTPYKTYPhI YPOBHEH.

18. Yto Takoe CIuH-OpOUTAIBPHOE B3aUMOACHCTBIE?

19. Haueptute cxeMy HEpreTHYECKUX YPOBHEW aTOMa BOJAOPO/Ia C yU€TOM CIIUH-OpOUTATIHLHOTO
B3aUMOJICHCTBUSI.
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Onuncanue KpuTepueB OLICHMBAHNUS BHINIOJHEHUS U 3AIHUTHI J1a00PATOPHBIX PadoT:

2 Garna moJiyJaeT CTYJIeHT, €CJIM UM CJIIaH JIOMYCK K J1abopaTtopHoit paboTe (3HaHHWE GU3HUECKON CYyTH
U3y4yaeMoro SBIEHHMs, Leled u 3amad  paboThl, METOAOB H3MEPEHHH U yCTpPOHCTBa
HKCIIEPUMEHTAJIbHON YCTaHOBKH);
2 Oamia TOMyYaeT CTYJEHT, €CIM WM IIOJHOCTBIO BBINOJHEHBI BCE MU3MEPEHUs Mo JabopaTOpHOM
paboTe, 3anoiaHeHa TabIua U3MEPEHHI U BBITIOJIHEH MIPEeIBAPUTENbHBII pacueT pe3yJibTaTa;
2 Oamia moNlydaeT CTYIEHT, €CIH MM TOJHOCThIO O(OpMIIEH OTYEeT Mo J1abopaTopHO padbore ¢
pacyeToM MOrpenIHoCTel, aHaT30M PE3yJIbTaTOB U CJIEJIaHbl BBIBOABI IO padoTe;
5 OaioB MOdyYaeT CTYJEHT, €CIM OH JIaJl TIOJIHbIE M PaBUIIbHBIE OTBETHI HAa BCE 3aJJaHHBIC BOIIPOCHI
10 TEOpUH K JaHHOU paboTe, METOJUKE IKCIIEPUMEHTA U KCIIEPUMEHTAIbHOI YCTaHOBKE.
2 Gaia MmoyydaeT CTyACHT MPU KOHTPOJIE SKCIIEPUMEHTAIBHBIX YMEHHUH, €CIT OH BJIaJCeT MpaBUIIaMU
M0JIb30BaHUS JIEKTPOU3MEPUTEIBHBIMU MPUOOpaMu, MPaBUIIHHO MPOU3BOJIUT HACTPOUKY YCTAHOBKH,
IPaBUJIBHO MPOU3BOAUT U3MEPEHUS (PU3MUECKUX BEITHMUHUH.
B ycTaHOBIEHHBIX paMKaX CTYJEHTY CTaBUTCS KOHKPETHBIN Oail (OT HyJIA 0 MaKCUMAJIbHOTO) C
y4eToM 00beMa M KaueCTBa BHIMOJIHEHHON paOOThI MIIM TOJHOTHI M IPABUILHOCTH OTBETA.
3a paboTy B ceMecTpe CTYACHT MOJy4yaeT MpPH BBIMOJIHEHHH (U3MYECKOro mnpaktukyma go 100
0aJuIOB 32 BBINIOJIHEHHUE 33JaHUK B paMKax TEKYIIETO U PyOEKHOTro KOHTPOJIS U JOMOIHUTEIHHO 10 10
OaJTOB 3a pe3ysbTaThl y4acTHS B OJIMMIIMAJAE CTYIASHTOB Mo oOmeid ¢usuke. Jlns 3adera 1o
¢bu3nueckoMy IpakTUKyMy CTYAEHT JI0JKeH HaOpaTh B cemecTpe He MeHee 60 6asios.

IIpuMepbI 1ONOJIHUTEIbHBIX BONIPOCOB:

21. Chopmymnupyiite moctyiatsl bopa.

22. Yro 6b110 BriepBbie 0OHapykeHo B onbiTe Ppanka u ['epra?

23. Hanmumute o6o6mennyto Gopmyny banbmepa it cepuii U3Iy4eHUs aTOMa BOJIOPO/Ia.

24. Chopmynupyiite TurnoTe3y e bpoiimns.

25. Yro BniepBhIe noKa3an onbIT JleBuccona u [xepmepa?

26. B yem 3axitoyaercst GU3NIECKUN CMBICT BOJTHOBOH (DYyHKITHH.

27. ChopmynupyiTe TpuHITMN HeonpeaeneHHoctu I eitzendepra.

28. Hanmmute opMyIIsl [U1st OTIEpaTOpOB KOOPAWHATHI H UMITYJIbCA.

29. Hanumute Gpopmyny ypasHenus Llpeaunrepa 1ist cralliOHAPHBIX COCTOSTHHIMA.

30. Omummute Mmozaens atoma Pesepdopra.

31. Hanumute dhopmymy Ijsi SHEPruu aToMa BOJIOPO/Ia.

32. Ha3oBuTe KBaHTOBBIE YHCIIA SJIEKTPOHA.

33. IlpuBeaute kiaccuUKaIMIO COCTOSHUN AJIEKTPOHA 10 MOMEHTY UMITYJIbCA.

34. Yemy paBHO CIMHOBOE YHUCIIO JIEKTPOHA?

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

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

37. B dem 3akirodaeTcst (U3MUYECKUI CMBICT KBAHTOBOTO YHCIIA IOJTHOTO MEXaHMYECKOTO MOMEHTA
aToma?

38. Cdhopmynupyitre npuniun [aymm.

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

40. B yem npu4rHA IEPUOANIYHOCTH XUMHUECKUX CBOWCTB JIEMEHTOB C YBEIMUYCHHUEM UX MTOPSTKOBOTO
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»
Tekymmii 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. Odopmienue 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 palOThI SIBISIETCS 00s3aTeNIbHBIM YCIIOBUEM JIOMyCKa K dk3aMeHy. KoHtposbHas pabora
COJICPXKUT 5 3a/1a4, BpeMs BoIToTHeHHS 90 MuHyT. Penenne oqHoi 3a1aun oreHrBaeTcs B 20 6ayioB.

IIpuMmep BapuaHTa 32a4€THON KOHTPOJILHON padoThlI.

1. Jns  mpekpamenus (otodddekra, BBIBBAHHOTO OOJYYECHHUEM YIbTPA(PHOIETOBBIM CBETOM
IUIATUHOBOM IUTACTUHKM, HYXXHO TNPWIOKHUTH 3aJ€PXKUBAIOLIYI0 pa3HOCTh mnoTeHnuanoB 3,7 B. Ecin
IUIATMHOBYIO IJIACTMHKY 3aMEHUTh APYToM IJIACTMHKOW, TO 3aJep>KUBAIOIIYI0 Pa3HOCTh MOTEHIIMAIOB
npuaeTcs yBenuauTs 10 6 B. OnpenenuTs paboTy BBIXOAA JIEKTPOHOB € TIOBEPXHOCTH 3TOW TUIACTHHKH.
2. byayt nu ucnbIThIBaTH MUGPAKIUI0 HA KPUCTAIIIMYECKOW pEIIeTKe HEUTPOHBI, HMEIOIINe
KHHETHUYECKYyI0 3Hepruio 1 MaB ? Cunrath, 4TO Meproa KPUCTALTHYECKONW PEIIETKH HUMEET TOPSI0K
1 A%, OtBeT 060CHOBATH pacyeTaMH.

3. Ha ckonpkOo Haj0 yBENTWYHTH BHYTPEHHIOIO SHEPrHI0 aToMa BOJIOPOJA , HAXOMSIIETOCS 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 MTPaBWIIO XyH/a.

Kpurepuu onennBanus 3a1a4 3a4eTHON KOHTPOJIbHOI padoThI:

- 16-20 6anoB BBICTABISIETCS CTYICHTY, €CIIM IPEICTABICHO MOJIHOE PELICHUE 3aaul, KOTOPOE MOXKET
coJiepKaTh MEJIKME HETOUHOCTH MJIM HEJJOCTATOUHYIO apIyMEHTAIHUIO 11aroB PeIleHus;

- 11-15 GaynoB BBICTABIISIETCS CTYIEHTY, €CJIM IIPU BEPHOM pEIICHUH B 00LIEM BUJIE 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 HEOOXOIUMBIX HCXOIHBIX
ypaBHEHHIA WX JIOMYIICHA TPUHIMITHAIBHAS ONIMOKA B ICXOJHBIX YPAaBHEHHSX, HO MPUCYTCTBYIOT
MIPaBUJIbHBIE PACCYKICHUS U ICHCTBHSI, HAIlpaBJICHHbIE HA MTOJYyYEHHE OTBETa

- 1-5 GaiioB BBICTaBIISIETCS CTY/IEHTY, €CJIM BEPHO 3allMCaHa TOJIBKO YaCTh HEOOXOJUMBIX HCXOIHBIX
YPaBHEHMA, IPU 3TOM OTCYTCTBYIOT KakHe-1100 MaTeMaTH4eCKue MpeoOdpa3oBaHysl, HallpaBJIeHHbIE Ha
[I0JIy4€HHE OTBETA WJIM OHU OLIHMOOYHBI.

- 0 GayI0B CTaBUTCS MPU OTCYTCTBUM OTBETA WJIU NPH MOJHOCTHIO HEBEPHOM OTBETE WIIM KOTJa
pellIeHNe HE COOTBETCTBYET YCIIOBHIO 3a/1a4H.

KpnTepml OIlEHMBAHHUSA OCBOEHMSI KOMIIETEHIIUH 110 3a49eTHOI KOHTpOJ’ILHOﬁ paﬁoTe

Dransl PesynbraThl 00y4YeHUs Kputepuu orieHuBaHuUsS
OCBOCHHA «HE 3a4TCHO» | «3aYTECHO»
OIIK-1.1. 3Hars: He 3naer 3HAeT

OCHOBBI KBaHTOBOfI TCOPHUH, KBAHTOBBIC YPABHCHUSA

JABHUXKCHUA MUKPOYACTHUL, KBAHTOBBIC

CTaTUCTUYECKHUEC pacrpeaciiCHusd; T'paHUIbI

HpI/IMeHI/IMOCTI/I KJIIACCHUYCCKUX nu KBAHTOBBIX

Mozenen ¢bu3mIecKux SIBJICHUI; CTpOEHUe

JJIEKTPOHHONH OOOJIOYKM aToMa, KBAHTOBBIC YHCIIA
JJIEKTPOHA W aToMa, MX (U3UYECKHH CMBICIH, POJIb
ANIEKTPOHHOM 000JI0YKH BO B3aUMOJICUCTBUU aTOMOB
C  BHEIIHMMH  TOJSAMH;  3HaTb  OCHOBHBIC
9KCIIepUMeHTANIbHBIE (DakThl: (POTOd(PDEKT, ONBITHI
Opanka u [epua, onbiT Pesepdopnaa, mianerapHyro
MO/IENTb aTOMa, 3aKOHOMEPHOCTH B CIIEKTPaX aTOMOB,
midpakouio  Mukpouactul, omnelT lllrepHa n
I'epnaxa, SIBJICHUC CBEPXIIPOBOANMOCTH "
CBEPXTEKYUECTH; 3HATh POJb BHYTPECHHETO CTPOCHHUS
BemiecTBa  (QIIEKTPOHHOM  00ONOYKH aToma) B
(dopmMupoBaHUM €r0 (OUBWYECKUX W XHUMHUYECKHX
CBOMCTB;  BKJIaJ] KBAaHTOBOM TEOpDUHU B pa3BUTHE
HAy4YHO-TEXHMYECKOI0 IIporpecca

OIIK-1.2. VYMerTn: He yMeEET VYMeer
IMpoBoauTh (U3HUECKHE HU3MEPEHHs, NPHUMEHSThH

COBpeMeHHHﬁ MaTeMaTHYCCKUI armapar npu
MOCTPOCHUU KOJIMYCCTBCHHBIX MO)IeJ'Ieﬁ (1)I/ISI/I‘IeCKI/IX
SIBICHUH U nmpoueccoB, g peuIicHusA 3aJdad 1o
OCHOBHBIM TEMaM KYypcCa

OIIK-1.3. Bnaners: He yMeeT VYMeer
HaBbIKaMU ITPOBCACHUSA (1)H3I/I"ICCKOFO OKCIICPUMCHTA,

pemieHus 3aJad 10 OCHOBHBEIM TeMaM Kypca,
HABBIKAMH TPUMEHEHUS KBAHTOBBIX IPEICTAaBICHHUN
UIT OOBSICHEHUS OCHOBHBIX  SKCIEPUMEHTAIBHBIX
(baxToB U pU3MIECKUX SBICHUN
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Kputepusmu orieHUBaHMsI OCBOCHHSI KOMIIETEHIIMI CITy’KaT 0aJuibl, MOTyYeHHbIE 32 BHINOJIHEHNE
3a4eTHOW KOHTPOJIBHOHN paboThl. Kaxkmoe u3 natu 3aganuii oneHuBaetcs B 20 0amioB, MaKkCUMallbHAS
CyMMapHasi OIIeHKa 32 KOHTPOJIbHYIO paboTy -100 6aos.

[Ikana mepeBoaa cyMMapHOTO 0aia B IByXypPOBHEBYIO OIICHKY:

- 0-59 GamioB — «HE 3aUTEHO»

- 60-100 6amI0B — «3a4TCHOY.

3anaHus 1Js1 KOHTPOJBLHBIX padoT

KpomMe uTOroBoii 3aueTHOM KOHTPOJBbHOH pabOTHl B KayecTBE OLICHOYHBIX CPEACTB OCBOCHUS
KOMIIETEHIIMM MPUMEHSIOTCS TaKK€ KOHTPOJIbHbIE pabOThl IO OTIEIbHBIM MOIYJISM U TeMaM
IIPOrpamMMBl.

Onucanue KOHTPOJIbHOM padoTsl Nel
KonrtponsHast pabota coctouT u3 natu 3aaa4. Bpems seinonnenus — 90 MunyT.

Kaxxnmas 3agaua onenuBaercs B 3 Oaiia.

IIpumep sapuanma KOoHMpoO1LHOII pa6omui Ne1:
BapuanT Ne 1.

1. Haiitu paboTy BbIX0/1a C IOBEPXHOCTH HEKOTOPOI'O METAJUIA, €CIIU MPHU MOOYEPEAHOM OCBEIIEHUH €T0
JIEKTPOMArHUTHBIM H3JIydyeHHeM ¢ JiauHamMu BoiaH M=0,35 MM u A2=0,54 MKM MakcUMaJlbHbIC
CKOpPOCTH (POTO3EKTPOHOB OTIIMYAIOTCS B =2 pasa.

2. DOTOH ¢ 3HEpruen Aw paccesics Mo YIIoM o Ha IMOKOAIMIEMCsl CBOOOIHOM 3yeKkTpoHe. OnpenenuTsb
yroi @, MOA KOTOPBIM BBUIETEN 3JIEKTPOH OTAaud (IO OTHOIIEHUIO K HAlpaBJIEHUIO HAJETEBIIETO
¢dotoHa).

3. V3kuil Myd4oK MOHODHEPreTHYECKMX »OJIEKTPOHOB MajaeT TOoj yriioM ckoibxkenus P=30°.Ha
€CIMCbMEHHAsl pabOTaBEHHYIO TI'paHb MOHOKpHUCTala aJlOMUHUSA. PaccTosHMe MeXIy COCeIHHMHU
KPHUCTATMIECKUMHU IIOCKOCTSIMH, TapajUlelbHBIME 3TOW TrpaHH MoHOkpuctauia, 0=0,2 wm. Ilpu
HEKOTOpPOM ycKopsitolieM HamnpspkeHnd Uo Habmoganu MakcuMyM 3epkaibHoro orpaxenus. Haittu Uo,
€CJIM W3BECTHO, YTO CJEIYIOIUH MaKCUMyM 3€pKaJlbHOTO OTPaK€HHs BO3HHMKAJ INPH YBEIUYECHUH
yckopstomero HanpskeHust Uo B m=2,25 pasa.

4. OLeHUTh HEOIpPENENeHHOCTh CKOPOCTH 3JIEKTPOHa B aTOME BOJOpOJAa, Mojaras pa3Mep aroma
nopsnka 1A. CpaBHHTH IOTyYeHHOE 3HAUEHHE CO CKOPOCTHIO HIEKTPOHA HA IEPBOil GOPOBCKOiT opouTe.
5. HacTHia Maccoil M JBUXKETCS MO KPYyTroBOil opOUTE B LEHTPAIbHO-CUMMETPUYHOM TOTEHIUAIBHOM
none U=yr?/2. HaiiTu ¢ moMomibio GOPOBCKOT0o YCIOBUs KBAHTOBAHMS Pa3pellEHHbIE PaJuyChl OPOUT 1
YPOBHHU SHEPIHH YACTHIIBI.

Kpumepuu oyenugsaHus 3aday KOHmMpo.1bHoll pa6omut Nel

- 3 Gayia BBICTABISIETCS CTY/ICHTY, €CJIM 33/1a4a pelieHa aOCOMIOTHO BEPHO;

- 2 Oamra BBICTABISETCS CTYACHTY, €CIM B PEIICHUH JOMYIICHB HENMPHUHIUIUATBHBIE OIIMOKH,
MPUBOJSAIINE K HEBEPHOMY OTBETY;

-1 OGamn - BBICTaBNSIETCS CTYAEHTY, €CJIM BEPHO 3amucaHa TOJBKO YacTh HEOOXOJUMBIX HMCXOIHBIX
YpaBHEHHH, TIPHU 3TOM OTCYTCTBYIOT KaKHe-THOO MaTeMaTHYECKUE TIPpeoOpa3oBaHusl, HAPABICHHBIC HA
MOJTy4€HHE OTBETA WJIM OHU OIIHOOYHBI.

- 0 GaioB CTAaBUTCS MPU OTCYTCTBUM OTBETA WJIM MPHU IOJHOCTbIO HEBEPHOM OTBETE MJIM KOI'Jla OTBET
HE COOTBETCTBYET YCIOBUIO 3a1a4H.
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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 sapuaHma KOHMpPO/ILHOU pa6omui 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 CTallMOHApPHOM 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 KOHMpPOA1bHbIX 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 IMPOMEKYTOYHBIC HTAIlbl
peleHus WK JOMyIeHa HEMPUHIMITAAIbHAs OIIHOKA B UICXOTHBIX YPaBHEHUSIX;

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

- 1-2 Ganna BBICTABISETCS CTYJEHTY, €CJIM BEPHO 3alMCaHa TOJBKO YacTh HEOOXOJMMBIX HCXOJHBIX
ypaBHEHUH, TIPH 3TOM OTCYTCTBYIOT Kakue-THO0 MaTeMaTHYeCKHe MpeoOpa3oBaHus, HAIIPABICHHBIC 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 BBIpaXKeHUE 1151 KHHETHIECKON SHEPTHH JIEKTPOHA B paMKax TeopuH bopa aist atoma Bogoposa.
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 Gamna BBICTABISETCS CTYJICHTY 3a MOJIHOCTHIO BBIMIOJIHEHHOE 33/IaHKe, HE COJIepKaIllee OMUOO0K;

- 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 OLUINOKY;

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

- 0 Oa/IoB CTaBUTCA IIprU OTCYTCTBUHM OTBETA WJIM IIPU ITOJHOCTHHO HEBECPHOM OTBETC 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 0 060J10UKaM M OpOUTANIAM) IS aToMa,
UMEIOILEro 15 351eKTpoHOoB.

Kpumepuu oyenusaHus 3adaHuii nucemeHHoU pa6omui Ne2,

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

- 4 Oamna BBICTAaBISETCS CTYACHTY, €CJIM 3aJjaHHE BBHIMOJIHEHO C HEOONBIIUMHU OIMMOKAMU 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 OILIUOKY;

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

- 1 Gann BeICTABIAETCA CTYACHTY, €CJIM BCPHO BLINIOJIHCHA HeOoIbIIas 4acTh 3aJaHusd HUJIN UMCIOTCA
OTACJIBHBIC BEPHO 3allMCAHHBIC q)OpMy.]'II)I HIIN TIOJIOKCHHUA TCOPHHU, HGO6XO}II/IMLIG JJIsA BBIIIOJTHEHUA
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 JONOJHHUTEIbHOH Y4eOHOM JIMTEPATYPhl, HEO0OXO0AMMOM 115
OCBOCHMS IUCUMILINHBI
OcHoBHas1 IuTepaTypa:
1. HInonsckuii D.B.. Aromuas ¢usuka : yuebnoe nocodue / 3. B. llInonsckuit .— 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. Ilnonsckuit 3.B.. ATomHas ¢usuka : yuyebnoe mocodbue / 3. B. Ilnmonbckuit .— 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 T.].— CIIO.:

Jlanp, 2010 .— T. 2: OcHOBBI KBAaHTOBOW MEXAaHUKU M CTPOCHHE ICKTPOHHON 00OJOYKU aTroma
— HM3n. 8-e, ctep. — 557 c..— JlocTyn K TEKCTY JJIEKTPOHHOTO HM3JIaHUSI 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. ATtomHas u saepHas ¢usuka. U.1, AtomHas gusuka. 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-U31I., ucnp. — M. :
®usmariut, 2001 .— 215 ¢. [B 6u6a. baml'y umeercs 50 k3. u3a. 2001 r.+ 21 sx3. nza. 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)]
nnu CasenbeB 1.B.. Kypc o6mieit pusuku [Inextpornsiii pecype] : B 5-tu 1T. / W. B. CaBenbeB
— 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 JIEKTPOHHOTO M3/IaHUS BO3MOXKEH depe3 DIIEKTPOHHO-ONOIMOTEYHY IO CHCTEMY

n3narenscra "Jlans".— <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>.

JlomoJiHuTeIbHAS 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 o01iemM Kypce Guznku. ATOMHas | siiepHas pusuka :

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

5.2. IlepeyeHb pecypcoB HH(POPMALMOHHO-TEJIEKOMMYHUKAIIMOHHOI ceTn « UHTepHET» U
NMPOrpaMMHOI0 odecrevyeHnsi, He0OX0AUMBIX /IJIsl OCBOEHMS U CIIUNJIMHBI

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, HE0OOXOAUMAS ISl OCYLeCTBJICHUS
00pa30BaTeJBbHOIO NpoLecca Mo AUCHHUILINHE.

MarepuanpHO-TeXHUYECKass 0a3a, He0OXoauMasi JJIsI OCYIIECTBICHUS 00pa30BaTEeIbHOTO 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. Jlniensus
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 U3Yy4EHUsI OCHOBHBIX 3aKOHOB
(dhotoaddexra YCTpoHCTBO H3MEPUTEITHHOE ISl U3YICHUS
BHemHero GoTtodddexra PIIK-10, poTosnement
CMEHHBIH.

VYceranoBka ais u3ydeHus onsita @panka u ['epua:
tupatpoH TI-0.1-0.3 ¢ aproHOBBIM HAMOTHUTENEM,
peryIupyeMblii ICTOYHHK MUATaHus, 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
m3mepurenbHoe Ne 714, 00bekT nccienoBanus 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 nznyderns 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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nuH3a(F=94), u3MepuTeNbHBII MUKPOCKOII, BEHTHIISITOP,
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
YHUBEpCATbHBINH YM-2

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

YcraHoBKa JUIs U3Y4EHHsI CIIEKTpa aToMa BOI0poJa C
MIOMOIIBIO TN(PpaKIMOHHON pemeTku. OnpeeneHue
nocrosiHHol Punoepra [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.

VYcranoBka yueOHas mabopaTopHas "M3ydeHue CieKTpoB
IIEIOYHBIX METAJUIOB Ha IIPUMEpPE CIIEKTPa aTOMa HaTPUsI
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 IHTEpHET 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; KOMH4ecTBO MOCaIOUHBIX 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 IperoiaBaTeseM: 145,9
JIEKIMN 54
MPAaKTUIECKUX/ CEeMUHAPCKUX 36
1a00paTOPHBIX 54
OpyTux (TPYINoBas, MHIUBUAYAIbHAS KOHCYJIbTAINs U UHBIE BUIBI
y4eOHOMU JeATETLHOCTH, MPEAYCMATPUBAIOIINE pa0OTy 00yUYaIOIIUXCS
¢ npenogaBareneM) (OKP) 1,7
VY4eOHbBIX 4acOB Ha CAaMOCTOSTENbHYI0 paboTy obyuatomuxcs (CP) 7.3
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 2 [1(§12),2 2(§119,120), [MMCbMEH
TEOPHUH. (§117,118), 3 4(5.292, 293, | HAS
1 Mukpomup. HeBO3MOXHOCT ONUCaHWS  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 I[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,

25




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 2 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 2 1(§57), 3(§30) 4(6.141, 145,146) |[KP
PenstuBuctckue  a¢dexTst B aroMHOM  (usmKe. 2 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 2 3(§37,41), 3(§36), 3(3axn. Ha |MUCBbMEHHAas
17 |CBepXnpoBOAMMOCTh U CBEPXTEKYyUECTb M HMX KBaHTOBAas c. 196) pabota

pHUpoJa.

Bcero yacoB: 54 36 54 343

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).
IIpumeuyanue 3. B Tabnuity He BKIFOUEHBI 3arutanupoBanubie 1.7 gaca @KP (rpynmosasi, ”HAMBH Iy alibHAsE KOHCYJIBTAILUS 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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