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1. IlepeyeHb NJIAHMPYEMBIX Pe3yJIbTATOB 00y4YeHUs 10 JUCHHUIIMHE,
COOTHECEHHBIX C MJIAHMPYEMBbIMH Pe3yJbTaTaMM 0CBOCHHsI 00pa3oBaTeIbHOM

NporpamMmblI

1. IlepeyeHb NJIAHNPYEMBIX Pe3yJIbTATOB 00yUYeHUsI 10 JUCIUIINHE,
COOTHECEHHBIX € YCTAHOBJIEHHBIMM B 00pa30BaTe/IbHOM MporpaMmme
HHINKATOPAMH JOCTHKEHHS] KOMIIeTeHIIU

[To uToram OCBOCHHS TUCIUIUIMHBI OOYYAIOIIUICS JTOJDKEH JIOCTUYh CIEAYIOIIUX pPe3yJIbTaToB

oOyueHusI:

dopmupyemas Kon u PesynbraThl 00y4eHuUs 10 JUCIUIUINHE
KOMITeTEeHIHs (C HaVMEHOBaHUE
yKa3aHUEM KoJa) HMHIUKAaTOpa
JOCTHKEHHS
KOMIETECHIIMU
OIIK-1 OIIK-1.1. 3HaTh:
- Cnocoben OCHOBBI ~ KBAaHTOBOH TCOpWM, KBAHTOBBIC YpPaBHCHUS JBIDKCHUS
NPUMEHSTD MHKPOYACTHL, KBAaHTOBBIC CTaTUCTHYECCKHE DPACIPEICICHHS; TPAHULII
0a30BBIC 3HAHHSA B NPUMCHUMOCTH KIACCHYECKMX M KBAaHTOBBIX MoJeleld (H3HYeCKHX
obiactn  ¢pu3HKO- SIBJICHUI{; CTPOEHHE JJIEKTPOHHON OOOJIOYKM aToMa, KBAaHTOBBIE 4YHCIIA
MaTeMaTHYeCKUX | AJIEKTPOHA U aTOMa, UX (PU3NYECKUI CMBICI, POJIb IIEKTPOHHOI 000JI0UKH
(vm) BO B3aMMOJCHCTBUM aTOMOB C BHEIIHUMHU HOJSIMH; 3HaTh OCHOBHBIC
€CTECTBEHHBIX HayK 9KCIIepUMEHTaJIbHbIE (QakThl: (hoTodhdekT, onbiThl Opanka u ['epua, onbiT
B chepe cBoei Pesepdopna, mianerapHyto MoJiellb aTOMa, 3aKOHOMEPHOCTH B CIIEKTpax
npodeccroHabHO aToMoB, audpakuuo Mukpoyactuu, onbiT Illtepna u I'epnaxa, sBneHue
JesATeIbHOCTH; CBEPXIPOBOIUMOCTH ¥ CBEPXTEKY4YeCTH; 3HATb pOJb BHYTPEHHETO
CTpOCHHUS BemecTBa (IIMEKTPOHHOM OOOJOYKH aToMa) B (HOPMHUPOBAHUU
ero (QU3MYECKHX W XUMHYECKHX CBOMCTB; BKJAJ KBaHTOBOH TEOPHH B
pa3BUTHE HAYYHO-TEXHHYECKOTO Iporpecca
OIIK-1.2. YMmeTs:
NPUMEHATh COBPEMEHHBIH MaTeMaTHYeCKHH anmapaT HpH IIOCTPOCHUH
KOJIMYECTBEHHBIX MoJeiell (U3MYeCKUX SBICHHH W MPOLECCOB, IS
pelieHust 3a]1a4 10 OCHOBHBIM TEMaM Kypca
OIIK-1.3. Brnaners:
HaBBIKAMHU IPOBEJCHUS (U3MUECKOTO IKCIEPHUMEHTA, PEIICHHs 3a/ad 110
OCHOBHBIM ~ TeMaM  Kypca, HaBbIKAMH  [PUMEHEHHs  KBaHTOBBIX

NPe/ICTaBICHUH [UIsi 00BSCHEHHSI OCHOBHBIX 3KCIEPHMEHTANbHBIX (pakToB
U pusnuecKux sBICHUI




2. llesqb M MeCTO TMCHHUIIMHBI B CTPYKTYpPe 00pa3oBaTeIbHOI MPOrpaMMbl

Jucnuninna «AtoMHas Gpu3nKa» OTHOCHUTCS K 00A3amenbHol 4acTi pabodyero yqeOHOro 1miaHa.

JlucuunianHa U3ydaercst Ha 3 Kypce B S CeMecTpe.

Llenpro y4eOHOM IUCHMIUTMHBI SBISETCS (OPMHPOBAHHME y CTYACHTOB HAYYHOTO (PU3MYECKOTO
MHPOBO33pEHUSI Ha 0a3e U3y4EHUs CTPOEHHS DSJICKTPOHHBIX O0OJIOUEK aTOMOB M IIPOLIECCOB,
INPOUCXOMAIINX B HUX, JJISl TOTO, YTOOBI MCIIOJIB30BATH MOYYCHHBIE 3HAHHUA B CBOEH NpodeccHoHanbHOM
JESTeTbHOCTH.

JucnunnnHa «ATtomHas (U3UKa» 3aKaHYMBACT MK AUCHMIUIMH «OOmas ¢u3nka», B KOTOPHIX
paccMaTpUBAIOTCS, B OCHOBHOM, KJIACCHYECKHE INpEICTaBlIeHUs (GU3MKU, U HAaYMHAET O3HAKOMIICHHE C
pe3ynbTaTaMy (U3HYECKUX SKCIIEPUMEHTOB U TEOPETHYECKUMU NPE/ICTABICHUSAMH B 00JIaCTH KBAaHTOBON
TEOPHH O CBOMCTBaX MUKPOOOBEKTOB U MAaTEPHH B IEJIOM.

Jns OCBOGHHUS MUCLUILIMHBI HEOOXOIMMBI KOMIETEHIWH, NPEABAPUTENHHO CcHOPMHpPOBAHHBIE B
paMKax H3y4eHHs CIEAYIOIIMX IUCHUIUIMH: MeXaHHKa, MOJEKyJspHas (usuka, >JIEKTPUYECTBO U
MarHeTu3M, ONTHKA, (DU3UYECKUH NPAKTHKYM, TEOpeTHYeCcKas MEXaHWKa, MaTeMaTH4YEeCKUH aHau3,
mrdQepeHnranbHble ypaBHEHH, TCH30PHBIN aHAIN3 U BEKTOpHAsK anredpa.

YToOBl MPUCTYNHUTh K HW3YyYCHUIO IUCHUIUIMHBI «ATOMHAs (HU3MKa» CTYACHT JOJDKCH 3HATh
OCHOBHBIC TOHSTHS M 3aKOHBI TEPEYHCICHHBIX BBIINIE TUCHHUIUIMH, YMETh HAaXOAWTh IPOHM3BOJIHBIE
GyHKIMH W WX TpeleNbl, YMETb IIOJIb30BaThCi pa3iokeHHeM (GYHKIUA B psAl, YMETb pemaTh
muddepeHManbHple ypaBHEHHsT C MPHUMEHEHWEM TPaHUYHBIX M HAYalbHBIX YCIOBHH, UMETh HABBIKH
HaXOXJCHUS HEONPEICNCHHBIX W OIpPEIeNICHHBIX WHTErpaioB (GyHKuuid. CTYZEHT JOIDKEH HMETh
IpEeACTaBICHNsI 00 OCHOBHBIX CPEICTBAX M3MEPEHUH B J1a0OpaTOPHOM (DPU3UUECKOM NPAKTUKYME, YMETh
MOJIb30BAThCS M3MEPHUTEIBHBIME TPUOOpaMU B paMKax J1IabopaTOPHOrO (PU3MUECKOrO MpaKTHKyMa,
UMETh HaBBIKH PACUETOB ITOTPEUIHOCTEH MPSIMBIX U KOCBEHHBIX U3MEPEHH.

OcBoeHue MaHHOTO pazfena oOmed (GU3UKK SBISAETCS 00s3aTEIbHBIM 3TAallOM IOJATOTOBKH K
U3y4YCHUIO pa3zenoB Teopernueckoil ¢usuku («KBaHTOBast Teopus», «Du3nka KOHAEHCHPOBAHHOTO
COCTOSIHUS») M CHICIIMATIBHBIX JUCIUTUINH.

3. Coneprkanue padoueii mporpamMmal (00beM TUCIUNJIMHBI, TUTIBI U BHIbI
yueOHBIX 3aHATHI, yUeOHO-MeToAn4ecKoe o0ecreyeHne CaMoCTOSTeIbHOM
padoThI 00y4aKOIIUXCH)

Coneprkanne paboueli mporpamMmel npeactapiieHo B [Ipunoxenun Ne 1.



4. ®oH OLEHOYHBIX CPEACTB MO JUCHUILIUHE

4.1. IlepeyeHb KOMIETEHUNH M WHAUKATOPOB JOCTHKEHHMSI KOMIETEHUHMH C yKa3aHUEM
COOTHECEHHBIX C HHMMH 3aIUIAHUPOBAHHBIX Pe3yJbTATOB O0y4YeHHMsl IO IMCUHHUILIHHE.
Onucanue KpuTepueB U MIKAJ OLEHUBAHUA Pe3yJIbTATOB 00y4YeHHs M0 M CHUIIHHE.

Koxa u popmynupoBka KoMIeTeHIINH

OIIK-1 - CriocoOeH npuMeHsTh 0a30BbIe 3HaHUS B 00JaCTH (PU3NKO-MATEMATUYCCKUX U (WIIN)
€CTECTBEHHBIX HayK B cdepe cBoeil mpodecCHOHAIBHOM A TEeITbHOCTH;

Kox u PesynbraTel 00y4eHus 110 TUCIUILTHHE Kpurtepun onieHMBaHMS pe3yNbTaTOB O0OYICHHUS
HaNMEHOBaHHE
MHINKATOpa 2 3 4 5
JOCTHXKCHMUS «He «Y IOBICTBO
«Xopomoy | «OTIuaHO»
KOMIIECTEHITHA YAOBJIETBOPUTEIHHO» | PUTEIHEHOY
OIIK-1.1. 3Hatb: ITokaseiBaer mnomHoe|meeT 3Haer 3HaeT Bcé
OCHOBBI KBaHTOBOI TE€OPHH, KBAHTOBBIC [HE3HAHUE MaTepuaja|3HauuTeNIbH |[OYTH
YPaBHCHHS JBIDKCHHUS MHUKPOYACTHIL, |HITH MeEeT|bIe BCE,
KBaHTOBBIE CTaTUCTHYECCKHUE|(pparMeHTapHbIC npoOeNbl B |IOMyCKaeT
pacmnpeeNneHus; TpaHUIIbI|3HAHUS  HEOOJBIION |3HAHUSIX, HE3HAYUTE
MIPUMEHHUMOCTH KJIACCUYECKUX  H|4acTH Marepuana,|JomyCcKaeT |JIbHbIE
KBaHTOBBIX ~ MoOJeNlell  (PU3MUYECKUX|IOMyCKaeT  TIpyOble|CYIIECTBCHH |OIIMOKH B
SIBIICHWIA;  CTPOCHHE  DIICKTPOHHOI|OMIHOKH bl  OIIMOKH|O0TBETaX
000II0OYKH aToMa, KBAaHTOBBIC YHCIA B OTBETaX
QNEKTPOHA W aToMa, WX (PH3MUCCKUA
CMBICH, POJb 3JICKTPOHHOW 000JIOYKH
BO  B3aUMOJCHCTBHH  aTOMOB  C
BHCIIHUMH TOJSIMH, 3HATh OCHOBHBIC
SKCIEpUMEHTAIbHBIC (aKxThL:
¢doroaddekr, onbiTel Ppanka u ['epua,
ombIT  Pesepdopna,  ImIaHeTapHYIO
MOJENb aToMa, 3aKOHOMEPHOCTH B
CHEKTpax aTOMOB, TUPaKIIIo
Mukpodactur, oneiT llrepHa wm
Iepraxa, siBIEHUE CBEPXIIPOBOTUMOCTH
U CBEPXTEKYyYeCTH,; 3HAaTb  pPOJb
BHYTPCHHETO  CTPOCHUS  BEIIECTBA
(3nmekTpoHHOW OOOJOYKM aTroma) B
(dbopMHUpOBaHUU ero (QHU3MUYECKUX U
XUMHYECKHUX CBOMCTB; BKJIaJ1
KBaHTOBOH TEOPHUH B Pa3BUTHE HAYIHO-
TEXHUYECKOT0 Iporpecca
OIIK-1.2. YmeTs: He ymeer VYmeer, Ho| Ymeer, |Ymeer B
IIpoBoauTh (QHUIHMUECKUE HIMEPEHHUS, JIOMYCKaeT |MOMYCKaeT [COBEPIIEHCT
MIPUMEHSTh COBPEMEHHBIH 3HAUUTENIbH |HE3HAUUTE |BE
MaTeMaTHIECKUI ammapar npu bI¢ OIMUOKH |JTbHBIC
MTOCTPOCHHUH KOJIMYECTBEHHBIX OIIMOKH
Mojeneld  (U3MYECKHX SIBICHUH W
MPOIIECCOB, JUIA PEHICHHSA 3a1ad o
OCHOBHBIM T€MaM Kypca
OIIK-1.3. Bnanets: IIpakTuuecku He Bnaneer Bnaneer, |Bmameer B
HABBIKAMH TPOBEICHUS (PU3UUCCKOTO|BIIAJICET cinabo, JIOIYCKAeT |COBEPIICHCT
OKCIIEPUMEHTa, pEeIIeHUus 3a7ad Io JIOTyCKaeT |HEe3HAUUTE |BE
OCHOBHBIM TEMaM Kypca, HaBbIKAMH 3HAYUTEJIbH |JTbHBIC
TIPUMEHEHHUS KBAHTOBBIX bl¢ OIMMOKH |OIIHOKH
TpeACTaBICHUN s 0O0BSICHEHUS
OCHOBHBIX 9KCIICPUMEHTAIBHBIX
(akTOB M (PU3HUECKUX SIBICHUI




KpurepusiMu oLieHMBaHUS SBISIIOTCSA Oaslibl, KOTOPBIE BBICTABIIAIOTCS MPETNOAABATENIEM 3@ BU/IbI
NESITENBHOCTH (OLICHOYHbIE CpPEACTBA) IO HTOraM H3Y4YE€HHs MOAYJIEH (pa3fesioB AUCLMILIMHEI),
[IEPEUYUCICHHBIX B PEHUTHHI-IUIaHE JUCLMIUIMHBL (TEKyIIMH KOHTpoib — MakcumyM 40 Oamios;
pPyOSXKHBINH KOHTPOIh — MakcuMyM 30 6ayuioB, moompuTeabHbie 0amisl — MakcumyM 10 6amioB) u 3a
OTBEThl 00y4aeMoro Ha 3k3aMeHe — MakcuMyM 30 6asuIoB.

[IIkana nepeBoaa 60ayIOB peHTUHIA B MATUOAJUIBHYIO IIKAITY UTOTOBON OLIEHKH 110 AUCLUILIMHE !

o1 0 10 44 6a/IOB — «HEYIOBJIETBOPUTEIHLHOY
ot 45 110 59 6amI0B — «yIOBIETBOPUTEIHHOY;
oT 60 10 79 6aTOB — «XOPOIIOY;

ot 80 10 110 GamIoB — «OTIUYHO.

4.2. TumoBble KOHTPOJbHBbIE 33/IaHUA WJIH HHbIe MaTepuajbl, He00XoaAMMbIE sl
OlleHMBAHUS Pe3yJabTATOB 00YUYeHHsl MO JUCHUIIHHE, COOTHECEHHBIX € YCTAHOBJIEHHBIMH
B o0pa3oBaTeJbHOM
MeToauyeckue MaTepHuabl,

nporpaMMe  HHIAHKATOPaMH
onpeessiione MPoUexypbl

00yuYeHHUs MO TUCHHUILTHHE,

JOCTHKCHUSA

Konun
HaMMEHOBaHUE
HHAUKaTOpa
JIOCTHKEHUS
KOMIIETEHIINHA

PesynbTarsl 00yueHus 1o JUCIUILTHHE

Or11eHOYHBIE CPECTBA

OIIK-1.1.

3HaTh:

OCHOBBI KBAaHTOBOH TEOPWH, KBAHTOBBIC YpPaBHEHHS IBHKCHHS
MHUKpPOYaCTHL, KBAaHTOBBIC CTAaTHCTHYECKUE paCIpeleiICHus;
TpaHMIBl TPUMEHUMOCTH KJIACCHYECKUX M KBaHTOBBIX MOJEJIEH
(u3MYeCKUX SBICHHH; CTPOEHHE DJEKTPOHHOW O0O0JIOYKH
aToMa, KBaHTOBBIE YMCJIA DJIEKTPOHA M aToMa, MX (PU3HMYECKUI
CMBICII, POJb JJIEKTPOHHOH OOOJIOYKH BO B3aUMOJICHCTBUU
aTOMOB ~ C  BHEUIHUMH  TOJSIMH;  3HaTh  OCHOBHbIE
IKCIIEpUMEHTANbHBIE (akThl: (oTodddekT, onbTel DPpaHka u
lepua, omeir Pesepdopna, mraHeTapHyl0 MOAENb aToMa,
3aKOHOMEPDHOCTH B CIIEKTpax  aTOMOB,  AM(PAKIHIO
mukpodactun, onelT Illrepma u  Tepmaxa,  siBneHue
CBEPXIPOBOJIMMOCTH M CBEPXTEKY4eCTH; 3HAaTb  pOJb
BHYTPEHHETO CTPOCHHSI BEIIECTBA (PJIEKTPOHHOW OOO0JIOUKH
atomMa) B (opMupoBaHMHM €ro (HU3UYCCKUX U XUMHYCCKUX
CBOMICTB;  BKJIQJ, KBAaHTOBOM TEOPUH B pa3BUTHE HAYYHO-
TEXHHUYECKOTO Mporpecca

[MucsMenHast pabora,
KOHTPOJIbHas paboTa,
JlabopaTopHnas pabota

OIIK-1.2.

Ymern:

[TpoBoauTh (u3MUECKHe U3MEPEHHs, IPUMEHITh COBPEMEHHbII
MaTeMaTI/I‘-IeCKI/Iﬁ annapaT HpI/I HOCTpOCHI/II/I KOJINYCCTBCHHBIX
Mojenell (QU3WYecKuX SIBICHUH M TPOIECCOB, IUISA PEIICHUS
3a]]a4d 10 OCHOBHBIM TeMaM Kypca

IMucemeHHast padorTa,
KOHTpOJIbHasl paboTa,
JlabopaTopnas pabota

OIIK-1.3.

Bianets:

HABBIKAMU TPOBEACHUS (PH3MUYECKOTO IKCIICPUMEHTA, PEIICHUS
3aJlad MO OCHOBHBIM TE€MaM Kypca, HaBbIKaMH NPHUMEHEHUS
KBAaHTOBBIX TIPEICTABICHUA s OOBSICHEHUS OCHOBHBIX
JKCICPUMECHTAITBHBIX (PAaKTOB ¥ (PU3HUYCCKUX SIBICHUHA

[TucemenHast paboTa,
KOHTpOJIbHAs padoTa,
JlabopaTopHast paboTa

4.3 PeliTHHI-IVIaH JHCHUIIINHEI

PeiiTuHr—1u1an JUCHUIUIMHBI PEJICTABIEH B MPUIIOKEHUH 2.

KOMIIETeHI M.
OLICHUBAHUS Pe3yJabTATOB




IK3aMEHALUMOHHBIE OMJIEThI

CtpyKTypa 5K3aMEeHallMOHHOTO OuIieTa:
bunem cocmoum uz 08yx meopemuyeckux 60npocos.

IIpumepHble 80Npocyl 345 IK3AMeHa:

1. Kopmyckymnsipable CBOHCTBA 3JeKTpoMarHuTHOro u3nydenus. @orosddexr. dhdexr Kommnrona.

2.BonmHoBble cBoiicTBa wactun. lmnoresa ne bpoimsa. Omeir JeBucCona u Jxepmepa. Hdudpaxums
HEUTPOHOB.

3. BommHOBEIE cBOVCTBA MUKPO- U MakpodacTull. CBoiicTBa BOJH ae bpois (BonHOBas GyHKIuUs, prusndeckuii
CMBICIT BOJTHOBOH (DYHKIIUH).

4. [Mpunuun HeonpeaenenHoctH [ erizendepra.

5.Cpennne 3HadeHUs (PM3MUECKUX BEIWYMH B KBAHTOBOW MEXaHHWKE (KOoopawHaTa, UMITynsc). lloHsTHe
oreparopa.

6. Oneparopsl KOOpAMHATHI, UMIybca. OOIIee MpaBUIIO HAXOXKICHHUS ONEPaTOPOB B KBAHTOBON MEXaHHKE.
OmnepaTop NOJTHOM SHEPTUH.

7. CobcTBennble cocTosHUS U QyHKIMH. Y pasHenue [llpenquHrepa muist cTalliOHAPHBIX COCTOSTHAM.

8. YacTtuua B moteHIMaNbHOM siMe. COOCTBEHHBIE 3HAYCHHUS SHEPTHH YaCTHIIBI.

9. YacTHia B MOTEHIMAIBHOM siMe ¢ OECKOHEYHO BHICOKUMH CTeHKaMu. CoOCTBEHHBIC (DYHKIINH.

10. IorennmaneHeiii 6apeep. TyHHENBHBINH 3D DEKT.

11. XonogHast SMHCCHS SIEKTPOHOB U3 MeTayta. KOHTaKTHas! pa3HOCTh MOTEHIUAJIOB.

12. 'apmonuyeckuii ocumsuistop. [Ipasuio or6opa. Hynesas sneprusi.

13. 3akOHOMEpPHOCTH aTOMHBIX CHEKTPOB Ha MpuMepe atoMa Bogopona. OboOmennas popmymna bamemepa.
KomoOuranmonnsrit nmpuHmn Putna.

14. OmnsiT Pesepdopna no paccessuuro anbha-dactuil. SAnepHas monaenb aroma . opmyna Pesepdopaa.

15. Mocrynaret Bopa. Oneitel @panka u ['epa.

16. IlpaBuio KBaHTOBaHHS KPYTOBBIX OPOUT.

17. DnemeHTapHast 0OpPOBCKas TEOPHSI BOJOPOJONOJOOHOTO aToMa.

18. KBanToBass  Teopust BOJOpOJONOA0OHOr0 aroma. CoOCTBeHHbIe (YHKIIMM W 3HAYCHHUS DSHEPTUU.
KBanToBbIe uncna, ux Gpus.cMbICiI. BEIpOXXIeHHBIE COCTOSHHUA.

19. Knaccugukamnusi COCTOSHUN 3JEKTPOHA 110 MOMEHTY UMITyibca. Cxema 3HEepreTH4ecKux ypoBHEH aToma
BOJIOPOJIa U CIIeKTp u3iydeHus. [IpaBuna or6opa mo op0. kB. uuciy .

20. PacnpeneneHue MIOTHOCTH B 3JIEKTPOHHOM 00JIake (Ha MpUMepe aToMa BOJIOPO/Ia).

21. Y4er KOHEYHOCTH MAaCCHI siipa B GOpMyJie SHEPIHH aTOMa BOJIOPOA.

22. Nzotonuueckuii capur. OnbiT FOpwu.

23. ATOMBI IIETOYHBIX METAIJIOB. Y POBHH SHEPTUHU M CIIEKTP M3IYUYCHHUS] aTOMa HATPHSI.

24. CnuH s>nexTpoHa. CinH-opOuTanbHoe B3auMmozecTee. IloHsITHEe TOHKON CTPYKTYpBhI YPOBHEH.

25. OObsicHeHHe AyOJIETHOW CTPYKTYpPHI CIIEKTPOB aTOMOB HICJIOYHBIX METAIJIOB HAa MPUMEpPE aToMa HaTpHUs
(rnaBHas, pe3kas, auddysHas u QyHIaMEHTATBHBIC CEPHH).

26. OpOuTanbHbli MATHUTHBIH MOMEHT 3JIEKTPOHA 110 KJIACCHUYECKOW TEOpUH. | MpOMarHWTHOE OTHOILIEHHE.
JlapmopoBa npeueccus.

27. Onwitet HTepHa n [Nepnaxa. [ToHsITHE MPOCTPAHCTBEHHOTO KBAHTOBAHUSI.

28. [osHpli MEXaHWYECKUM M MArHUTHBIM MOMEHTBI 3JieKTpoHa. BbeIBon (akTopa JlaHme ¢ MOMOIIBIO
BEKTOPHOM MOJEIH.

29. Pesynbrupyromuii (TIONHBIA) MEXaHHYECKHH MOMEHT JJIEKTPOHHOW OO0OJIOYKM MHOTO3JIEKTPOHHOTO
aTtoma. THIIbI CBSI3€H IEKTPOHOB B aTOMAX.

30. L-S cBs3p. KBanTtoBOE umciio J MOJHOrO MEXaHMYECKOTO MOMEHTa aromMa. TepMbl aTOMOB.
MynbTumuieTHOCTh TepMa. KormuecTBo nmogypoBHEi TOHKOH CTPYKTYpPbI YPOBHSI.

31. Pesynbrupyromuii (TI0THBIN) MarHUTHBIH MOMEHT aTtoMa. BeiBoj akropa Jlanze.

32. Marautomexannueckue 3pdextsl. OnbIT DlHIITEHHA 1 e Xaaca.

33. Dddext bapuerra.

34. Pacnierienue ypoBHEH SHEPTHU aToMa B cl1abOM MarHUTHOM TIOJIE.

35. Cnoxubiii a3 dext 3eemana. PaciierieHue JIMHAN H3ITydeHuUs.

36. IIpocroii adext 3eemana. dpdexr [lamena-baka.

37. Mpuanun [Naymu. CuMMeTpUYHBIE U aHTUCHMMETPHYHBIE BOJTHOBBIE QyHKIIMU. BO30HBI U (hepMHUOHBI.
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38.
39.
40.

41.
42.

43.
44,

[IpaBuna Xynna. [Ipumeps! npuMeHeHus npaBuia XyH/a.

OnexkTpoHHbIE KOHPUTYpauun. MeanbHas cxema 3amoHeHHS JIEKTPOHHBIX  000JI0YeK.

[leprogmuHOCTP XUMHYECKUX CBOMCTB 3JeMeHTOB. lleproandeckas cuctema 3JIE€MEHTOB. 3allOIHEHUE
AIEKTPOHHBIX COCTOSIHHI B TIEPBBIX TPEX MEPHOaX.

[epuomnueckas cucrema J[.M.MenaeneeBa. OTKIOHEHUSI OT HICAIbHONW CXEMbI 3alIOJHEHUS 000JI04YeK
(3d- u 4d- mepexomHBIe METAIIIHI, TAHTAHOMIBI U AKTHHOMU/IBI).

PentrenoBckue criekTphl. 3akoH Mo3IH.

CBepxXnpoBOAMMOCTb.

CBepXTeKy4ecTh reusl.

Hpumep IK3AMEHAYUOHHO020 6usema:

1. ITocrynatel bopa. OnbiTel @panka u ['epua.
2. Cnoxwusiii apdext 3eemana. Paciiernienue ypoBHEH SHEPTHUH.

«Y TBEpKIAI0»

3aBenyrommii kadeapoi banananos M.X.

MuHucrepcTBO 00paszoBanus U Hayku Poccuiickoit @enepannu
®I'bOY BO «bamkupckuii rocy1apcTBEHHBII YHUBEPCUTET»

DOU3UKO-TEXHUYECKUHA HHCTUTYT
Kadenpa obmeii puzuku
3K3AMEHAHI/IOHHI)II71 BUWJIET Ne 10
M0 AUCIHUIIINHE «ATOMHAas (PU3UKa

Hanpagnenue 03.03.02 «OU3UKA»
[Ipoduns «{udposeie TexHONMOrUU B (hr3nKe QYHKIIMOHATBHBIX MaTEPUATIOBY

(moamucek) (®.1.0.)

B paMkax wuCHoiap30BaHUS MOAYJIBHO-PEUTUHIOBOM CHCTEMBI OOYyYEHUS U OLIEHKH YCIIEBa€MOCTH
CTY/ICHTOB MTOTOBasl OIICHKA 3HAHWH CTYyJEHTa MO TUCHMIUIMHE MPOU3BOIUTCS MO CymMMe OajioB,
IMOJIYUYCHHBIX B paMKaxX TCKYLICTO U pY6e)KHOl"0 KOHTPOJIA 3H3HPII7I, YMeHI/II\/’I 1 HABBIKOB B TCYCHHCEC
ceMecTpa, 1 0ayIoB, MOyYEeHHBIX Ha K3aMEHE.

3a paboTy B cemecTpe CTyAeHT moiydaeT a0 70 OamioB 3a BBIMOJHEHWE 3aJaHUN B pamMKax
TEKYIIEro M pyOeKHOTO KOHTPOJIA W AONOJHMUTENbHO 10 10 OamnoB 3a pe3yiabTaThl ydacTHs B
OJIUMIINAJIE CTYIEHTOB Mo oOmieil ¢usuke. g gomycka K SK3aMEHY CTYIEHT JOJDKEeH HaOpaTh B
ceMecTpe He MeHee 35 6aJuIoB M MOMYYUTh 3a4eT MO0 (PU3NYECKOMY MPAKTUKYMY.

MaxkcuManbHOE KOJIMYECTBO OaJIIOB, MTOJIydaeMoe CTY/IEHTOM Ha dK3aMeHe, coctapiseT 30 0amios.

[TepeBon ouenku u3 100-0anapHON B 4EeTHIPEXOATUTBHYIO TPOU3BOAUTCS CIETYIOIIUM 00pa3oM:

- otimvHO — oT 80 1m0 110 GamtoB (Bkirovast 10 mooOpHUTENBHBIX 0AIIIOB);

8



- xopotio — ot 60 1o 79 6annos;
- YIOBIETBOPUTENIBHO — OT 45 110 59 6aios;
- HEYJIOBJICTBOPUTEILHO — MeHee 45 0ajuioB.

Kpumepuu OYEeHUBAHUs1 omeemd HAd 3K3adMeHe:

MaxkcumanbHas oneHka — 30 OaJyIoB CKIJIAIBIBACTCS M3 OICHKH 33 OTBET HAa TEOPETHYECKUE BOIPOCHI
Ounera (IBa BOMpOCa OLEHHUBAIOTCA MAaKCHUMAaJIbHO MO 9 0a/uloB KaKIblil), U3 OLCHKH 3a pEIIeHHEe
3agaun (6 OaJJIOB) M OIICHOK 3a OTBETHI Ha JIOTIOJHUTEIIbHBIC BOIPOCHI (JIBa BOIPOCA, OIICHUBAEMbIX
Ka)KJIbIi B 3 0ajura MaKCUMAJIbHO).

3a oTBeTHI HAa BONPOCHI OMJIETA BHICTABJISIETCS

- 15-18 6as10B, eciau CTYJCHT Jajl OJIHbIE, pa3BepHYThIE OTBETHI HA BCE TEOPETUYECKHUE BOTIPOCHI
ousera, MPOJEMOHCTPUPOBAJ 3HAHUE (POPMYJI, TEPMHHOJIOTUH, TOHUMAaHHE (PU3NICCKOMN CYTH SIBICHHMA
U DKCIIEPUMEHTOB, YMEHHE IIOCIIEAOBAaTENbHO M JIOTUYHO OTBEYaTh Ha BOMPOCH OmiieTa B oObeMme
PEKOMEHIOBAaHHOM JIUTEPATYPHI.

Crynent 6e3 3aTpyAHEHUH OTBETHJ Ha YTOYHSIOIIME BOIPOCH MpENojaBareis Mo MaTepraiam
ounera.

- 10-14 6aqy10B BBICTABISICTCS CTYACHTY, €CIM CTYACHT PAacKpbul 0e3 Cephe3HBIX OMMOOK 00a
TEOPETUYECKUX BOMPOCa, OJHAKO IMOKazan mnpodenbl B 3HaHusx 20-25 % oObema Ounera. He Ha Bce
YTOYHSIOIINE BOIPOCHI OBLIN JaHBI KOPPEKTHBIE OTBETHI.

- 5-9 GanoB BBICTABIIAETCS CTYACHTY, €CJIHM JaHbl OTBEThl Ha 00a TEOPETHUYECKUX BOIIpPOCa B
oobeme 35-50 % ot momHOro oTBera. CTYIEHTOM JOMYHICHO HECKOJBKO CYIIECTBEHHBIX OIIMOOK B
TOJIKOBAaHMHM OCHOBHBIX TOHSTHI, 3aKOHOB M (JOPMYJI, OIIMCAHUH OCHOBHBIX AKCHEPUMEHTOB. CTYJICHT
HE JIaeT yJIOBJIETBOPUTEIHHBIX OTBETOB Ha YTOYHSIOIINE BOIIPOCHI IO OHJIETY.

- 1-4 6anaua BBICTaBISICTCS CTYJIEHTY, €CIIM OTBET HA TEOPETUYECKHUE BOIPOCHI CBUICTEIBCTBYET O
HEMOHMMAHUW W KpalHE HEMOJHOM 3HAHWHM OCHOBHBIX TOHSTHH, 3aKOHOB M JKCIEPHUMEHTOB, WJIH
MOJTHOCTBIO OTCYTCTBYET OTBET Ha OJIMH BONPOC U JONYIICHBI CEPbE3HbIC OIMUOKK U MPOOENBI MpH
OTBETE Ha BTOpOU Bompoc. Ha yrouHstonme BOMPOCH 10 OMIIETY HE MOJIy4eHbl OTBETHI WM OTBETHI HA
HUX B KOpHE OIMIMOOYHEI.

IIpumepvwl 3ada4 K IK3aMeHy:

1. Jns npekpamenust ¢otorddexra, BBI3BAHHOIO OOIy4Y€HHEM YIbTPa(UOIETOBBIM CBETOM
IUIATHHOBOM IUIACTUHKH, HY)KHO INPHIOKHUTH 33JCpPKUBAIOLIYI0 pa3sHOCTh norteHuuanos 3,7 B. Eciu
IUIATUHOBYIO IJIACTUHKY 3aMEHHUTh APYroil MIACTUHKOM, TO 3a/lep>KUBAIOIIYI0 Pa3HOCTh MOTEHILIMATIOB
npuaeTcs yBeauuuTh 10 6 B. Onpenenuts paboTy BBIX0/A JIEKTPOHOB € MOBEPXHOCTH 3TON IMIIACTUHKH.
2. Ha kakyro KHMHETHYECKYI0 OJHEpPIHI0 YCKOPSEMBIX IPOTOHOB JOJDKEH OBITh paccuuTaH
YCKOPUTEIb, 4YTOOBI HCCIIEA0BATh IPOCTPAHCTBEHHBIE CTPYKTYPHI pazMepoM ~ 1 pm (10™ cm).

3. OueHuTh ¢ MOMOIIBIO NPUHLUIIA HEONPEAEIEHHOCTE MUHUMAIbHYI0 KHHETHYECKYIO SHEPTUIO
ANIEKTPOHA , JIOKAIW30BAaHHOTO B obsact pazmepom | = 0,2 HMm.

4. Bbynyr nu ucnbIThiBaTh JUGPAKIUI0 HAa KPUCTAUIMYECKOM pELIeTKE HEHWTPOHBI, HMEIoIue
KMHETHYeCKyro 3Hepruro 1 MaB ? Cunrate, 4T0 Eeproa KpUCTANINYECKON PEIIETKH MMEET MOPSAI0K
1 A, OtBer 06ocHOBaTH pacyeTamu.

S. Haiitu nnuny BonHbI Je Bpoiinss  27€KTPOHOB , MCHBITHIBAIOUIMX TU(PPAKLUIO Ha TPaHU
MOHOKPHCTAJIIA , €CJIM BTOPOH MAKCHMyM 3€pKabHOTO OTpaKeHHs HabIrofaeTcss moj yriaom O k
nmoBepxHoct , paBHeIM 30° . Paccrosame d Mexay COCETHUMH  ATOMHBIMH IIOCKOCTSIMU |
NapajuleIbHBIMM [TOBEPXHOCTU MOHOKpHcTaia paBHo 1,60 A .

6. CBo6o1HO JBUOKYIIASICS HEpeNsATUBUCTCKAS JacTuua uMeeT OTHOCHUTEIIbHYIO
HEOIIPENEICHHOCTh KMHETHUYECKOW DHEPruM IOpsaKa 1,6¥10™.  Ouennts, BO CKOJBKO pas
HEONPEIeIEHHOCTh KOOPINHATHI TAKOW YaCTHUIIBI OOJIBINE €€ 1eOPONUIEBCKOM ITTUHBI BOJHBI.

7. OueHuTh HEONPEAEIEHHOCTh CKOPOCTH 3JIEKTPOHA B aTOME BOJOpOJA, IoJlarasi pasMep aroma
nopsiJiKa 10® om. CpaBHHTH MOJYyYEHHOE 3HAYEHHWE CO CKOPOCTHIO DJIEKTPOHA Ha TEPBOM OOPOBCKOM
opoure.



8. Haiitu sHepruto cBA3M 3JEKTPOHA B OCHOBHOM COCTOSHUM BOJOPOJOINOJOOHBIX HOHOB, B
CIEKTpPE KOTOPBIX JIJIMHA BOJIHBI IEPBOM JIMHUU cepuu banbmepa paBHa 164,2 HM.

9. Ha ckoibpko Hajo yBEIMYUTh BHYTPEHHIOIO SHEPIUI0 aTOMa BOJAOPOAA , HAaXOJSILErocs B
OCHOBHOM COCTOSIHUM , YTOOBI OH MOT HCHYCTHTH ()OTOH , COOTBETCTBYIOIIMN TOJIOBHOM JMHHUU
cepun Ilamena ?

10. Kakyl0o MUHUMaJIbHYIO0 SHEPrui0 JIOJDKEH IOJYyYUTh WOH TEus, HaXOISILUHCA B OCHOBHOM
COCTOSIHUH, YTOOBI OH MOT UCITYCTUTb ()OTOH, COOTBETCTBYIOLIMI Tro0JI0BHOM cepun banbmepa ?

11. [loTeHnman WOHM3aMK aToMa IIEOYHOrO0 MeTaia 1e3uss paseH 3.89 sB. Omnpenenuth
KBAHTOBBIH J1€()€KT OCHOBHOT'O COCTOSTHMSL.

12. Haiinure mivHYy BOJIHBI KOPOTKOBOJHOBOM TIPaHUIBI PE3KOW CEpUU aTOMa JIUTHUS , €CIU
punoeproBckas mompaBka K P - repmam atoma nutusi p =- 0,04 .

13. Hanumure 3neKkTpoHHYI0 KOHGUTyparuio atoma 6opa. Bocnonp3oBaBmIich npaBuiaMu XyHa,
OIIPEJICJINTE Er0 OCHOBHOM TEPM.

14. VYKaxxuTe KBAHTOBBIE IEPEXOAbl, OOpa3yloIlMe TOHKYIO CTPYKTYpPY TOJIOBHOHM JIMHUU CEpUn
banbmepa B ciekTpe aroMa BOAOPOAA.

15. Borluvcnute B eauHMIAX NocTosiHHOW IlnmaHka BO3MOXKHBIE 3HAUEHUS MOAYJS  IOJIHOTO
MEXaHHYEeCKOr0O MOMEHTa aToMa |M_]| JUIs aToMa , UMEIOIIEro CHeKTpajabHbli TepM  3D.

16. OIpe/IeTHTh BO3MOKHBIC 3HAYCHHMS] MATHHTHOTO MOMEHTA aTOMa B COCTOSIHHH “P.

17. Haiitu B marnetoHax bopa mosiHbIii MarHUTHBI MOMEHT aToMa , UMEIOILEro CIEKTPaJbHbIN
TepM P, .

18. HaifTH [OMHBIT MATHUTHBIA MOMEHT aTOMOB B COCTOSIHHSIX Diy .

19. Haiitn cinHOBBIM MEeXaHMYEeCKUH MOMEHT aTOMOB B COCTOSTHHSX 4F3/2

20. Haiitu opOuTaIbHBII MEXaHHYECKHMI MOMEHT aTOMOB B COCTOSIHUSIX 3D1

21. OnpenenuTtb, Ha CKOJIBKO IIOyPOBHEHN pacIIeNUTCs B CJ1a0OM MarHUTHOM I10JI€ 3HEPTeTUYECKUI
YpOBEHb, COOTBETCTBYIOIIHI TepMmy “Psp ?

22, HaprcoBaTh cXeMy pacIlerIeH s 1 BOSMOYHBIC IIEPEXO0/Ibl MEKLY YPOBHSIMH TepMoB P i °S B
cJ1ab0M MarHUTHOM IIOJI€.

23. Hcnons3ys mnpaBwio XyHJIa, ONPEACIUTh IOJHBIA MEXaHUYECKUH MOMEHT aroMma,
€/IMHCTBEHHAs He3aloJIHEeHHast 000JI04Ka KOTOPOTO COIEPKUT JiBa P-3JIEKTPOHA.

24, CKOJIbKO CIEKTpalbHBIX JIMHUN, pa3pelIeHHbIX MpaBUiaMu 0TOOpa, BOSHUKAET MpPHU MEPExojie
aTOMOB JINTUSI B OCHOBHOE COCTOSIHUE U3 COCTOSIHUA 4S.

25. Ha ckonbko KOMIIOHEHT pacHIenuTCs My4YOK aTOMOB YIJIEpoAa, HaXOISAIIMXCS B OCHOBHOM

cocrossHuM, B sKcnepuMeHnte Illtepna u I'epnaxa? [Insg HaxoXKIEHUsST OCHOBHOTO TepMa aroma
KCIMOJIb30BaTh MPaBuiI0 XyH/a.

3a pemieHue 3a1a4M HA IK3aMeEHe BbICTABJISIETCS |

- 6 6ayIOB , €CIM 3a/1aua pelleHa MoJHOCThIO U 0€3 3aMeUaHuid;

- 5 OamnoB, ecnau 3ajaya pelieHa TOJHOCTBIO, HO €CTh HEOONbIINE HEI0YeThl WU
HECYIIECTBEHHas! OIIMOKa B YMCIIEHHBIX pacyeTax WK IpeoOpa3oBaHusX;

- 4 Ganna, ecii BCe UCXOJHBIC MOJOKEHHS] TEOPUHU U JIOTUYECKHE BBIBOJBI 3alMCaHbl BEPHO, HO
peoOpa3oBaHus HE 3aKOHYEHBI WM B IPE0Opa30BaHUsAX JOMYIIeHA OINOKa;

- 3 Ganna, ecM B UCXOJHBIX YPAaBHEHHSIX UIIU B UJI€€ PEIICHUs JOMYIIEeHa Cephe3Has OMUOKa, YTO
MPUBETI0O K HEBEPHOMY PE3YJIbTATy WU OTCYTCTBYET OJHO M3 HEOOXOIUMBIX HCXOIHBIX YpaBHEHHH,
OJTHAKO BBITIOJTHEHBI MPeoOpa30BaHusl, HAlIPaBJICHHbIE HA TIONyYeHUE OTBETA;

- 2 Ganna, eclii OTCYTCTBYET JIBa UCXO/IHbIX YPaBHEHUS U3 TPEX WUJIM YEThIpeX HEOOXOIUMBIX, WU
JomyiieHa rpybas ommmbka, CBUAETENbCTBYIONMIAS O HEMOHMMAHUM YCJIOBHS 3aqadd, OJHAKO
MPUCYTCTBYIOT BCPHBIC JIOTHYCCKHUEC PACCYXKIACHUA, UACA PCIICHHA, YaCTUYHO ITPaBHJILHBIC HGIZCTBI/ISI,
HaIlpaBJICHHbIE Ha MOJy4YE€HHUE OTBETA;

- 1 Gamn, ecnu ecTb MPAaBWJIBHO 3allMCAaHHOE OJHO WJIM J[BA MCXOJHBIX IOJIOKEHHS] TEOPUHU WU
uJesl pelieHus], HO He CAEJIaHO HUKAKUX JIEUCTBUM IJIs TOJYYeHHS] OTBETA;

- 0 6ayIOB — penieHre OTCYTCTBYET HIIH IMMOJTHOCTHIO OMMOOYHO.
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3agaya He BXOAUT B OK3aMCHAIIMOHHBIN OMJIET M BBIIACTCS CTYICHTY OTAENBHO, TIOCIC OTBETA Ha
TEOPETUYECKHE BOTIPOCHI OMIIETHI.

IMpumepsvl donoTHUMEIbHBIX 80NPOCO8 HA IK3aMeHe:

Chopmynupyiite moctyinatsl bopa.

Yro Ob110 BriepBbie 0OHapyskeHOo B omnbiTe @panka u ['epma?

Hanummre 06061mennyto Gopmyny banemepa s cepuii u3inydeHus aroma BOAOPOA.

Cdopmynupyiite runoresy ae bpoiis.

Urto BriepBbie M0Ka3an onbIT JleBucCona u J>xepmepa?

B yem 3akimovaercst U3NUECKUN CMBICT BOJTHOBOH (DYHKITHH.

ChopmynupyiiTe npuHIIMI HeonpeaeneHHoctu [ eiizendepra.

Hanummre hopmysisl 715 onepaTopoB KOOPIUHATHI U UMITYJIbCA.

Hanummure hopmyny ypaBuenus Llpenunrepa ass cCTallMOHAPHBIX COCTOSHUU.

0. Onumure monens aroma Pesepdopna.

1. Hanumure dopMymny JUisi SHEPTUU aToMa BOAOPO/A.

12. HazoBuTe KBaHTOBBIC YHCIIA IJIEKTPOHA.

13. IpuBeaute kiaccUpUKAIMIO COCTOSHUN SIIEKTPOHA IO MOMEHTY UMITYJIbCA.

14. Yemy paBHO CIIMHOBOE YHUCIIO 3JIEKTPOHA?

15. Yro Bnepsbie O6bu10 0OHapYxkeHo B onbiTe [lTepua u ['epnaxa?

16. Kakoe KBaHTOBOE YHCIIO OMPEIEIIeT BOSMOKHBIE 3HAYEHUS IIPOCKIIMA MAarHUTHOTO
MOMEHTa aToma?

17. B uewm 3axmouaercs GU3NYECKHIA CMBICII KBAHTOBOTO YHUCIIA TIOJTHOTO MEXaHUYECKOTO
MOMEHTa aToma?

18. Chopmynupyiite mpunmmmn [aymn.

19. Onumure uaealbHYIO CXEMY 3arOoJHEHHs 3JIEKTPOHHBIX 000JI0UEK aToMa.

20. B yeM nmpuurHa NEPUOTUIHOCTH XUMHUYECKUX CBOKMCTB DJIEMEHTOB C YBEIIMUCHUEM HX

MOPSAIKOBOTO HOMepa?

RRoOo~NoOR~wNE

3a oTBeT HA JONOJHUTEIbHbIH BONPOC HA IK3aMeHe BbICTABJISIETCS:

-3 Gaiia, eciM CTYJEHT JaJl UCUEPIIBIBAOIIIE IMOJHBIN U MPAaBUILHBINA OTBET;

- 2 Oamma, ecnmu OTBET BEpPEeH, HO JaH HE B MOJHOM O0beMe Y4eOHON MpOrpaMMbl, WIH COJCPKUT
HE3HAYUTCIIBHBIC OHII/I6KI/I,

- 1 Gamn, ecnu OTBET Ha BOMNPOC JaH, HO COJEPKUT CEpPhe3HbIe OMIMOKH MM OOINbIINE MPOOEThl B
W3JI0KEHUH;

- 0 6amIoB, eciu CTYJCHT He OTBETUJI HJIM OTBETUJI B KOPHE HEBEPHO.

I[OHOJ'IHI/ITCJ'H)HBIG BOIIPOCHI 3a1a0TCA CTYACHTY I1OCJIC OTBECTA HA BOIIPOCHI ouiera.
Du3HYeCKUl MPAKTUKYM

B cocraB nuciuniauHbl BKIIOUYEH PU3NYECKUI MPAKTHUKYM, 10 KOTOPOMY MPETyCMOTPEH OT/AEIbHBIH
3ayer.

Cnncok BbINOJIHSIEMBIX JIA00PATOPHBIX PadoT.

1.JTa6opaTtopHnas padota Ne 1 «3akonsr potorddexrar;

2. JTJaboparophas pabota Ne 2 «Onpezenenre NOTEHIIMAIOB BO30YKIEHHUS aTOMOB aproHa (OIbIT
@panka u 'epiia)»;

3.JIaboparophas pabota Ne 4 «3yueHue cnekTpa U3IydeHUs aTOMa BOJIOPOJIa M ONpeieTieHHe
nocTostHHOM Punbepray;

4. Jlaboparopnas padota Ne 6 "N3yueHune renmii-HEOHOBOTO J1a3epa’;

5. JlJabopaTtopHas padota Ne 7 «3yuenue mpocroro s¢dexra 3eemana;
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6. JlabopatopHas padora Ne 9 «M3yueHune nudpakiinu 3IEKTPOHOB U OMPEIEICHHE MEKIIOCKOCTHBIX
paccTosHUM NOTUKPUCTAILIAY;

7. JJabopaTtopHnas padota Ne 10 «/3ydyeHre TOHKOM CTPYKTYpPhI aTOMa HATPHUS»;

8. JlabopatopHas padora Ne 12 «OMUCCHOHHBIN CIIEKTPAIBHBINA aHAIU3 CIIaBOB Ha cTuiockore CJI-
13»;

9. JIaboparopHas padota Ne 16 "M3zydeHnue cTpyKTyphl CIIEKTpa IBYXaTOMHOW MOJICKYIBD».

3aanus 1J151 OLleHUBAHUSA BbINOJHEHHS U 3AIMTHI JJA00PATOPHBIX PadoT

3a JomycK, BBIMOJIHEHHE H3MEpeHuid, odopmiieHHe oTueTa mo jgabopaTtopHoil paboTe CTYIEHT
MOXKET TONy4uTh 6 OawioB. 3a 3amUTy OTYeTa MO JIAOOpaTOpHON paboTe CTaBUTCA O S5 OalljioB.
MakcumanbHBIM OaJlT 3a BRIMOJHEHUE M 3aIUTY JJa0opaTopHOU paboThl coctaBisieT 11 6ammoB. Bceero
BeimosiHsieTcst 8§  pabGor. [Ilocne BeimonmHeHust Bcex paboOT  cmaeTcss TeCT Ha  BIAJICHUE
AKCIIEPUMEHTAJIbHBIMUA HAaBbIKAMU, OLleHHBaeMblil B 12 GansioB. st monydeHus 3a4eTa CTyIEHT AO0KEH
BBINIOJIHUTH BCE 8 paboT, momydnB He MeHee 60 6aioB.

JlaboparopHble paboOThHI, BBINOJHIEMbIE B Kypce H3y4eHHUS AUCHUIUIMHBL, OIHCAHBI B
METOJIMYECKUX YKA3aHUAX, JIOCTYIIHBIX B JIaDOpATOPUU U B 3JIEKTPOHHOU ceTH baml'y:

Cnmcoxk MeToANYeCKHX YKA3aHU K J1a0opaTOpPHBIM padoTaM 1o aTOMHO# pusuke:

No HaumeHnoBanue Kon- | ABTOpHI Ton

/1 BO HA3/1aHA
CTp. i

1 Meroanueckue ykazaHust 17151 BBITOJIHEHUS 12 banananos M. X. 2016

nabopaTopHoi paboThl Ne 1 o aToMHO# du3HKe
"N3ydyeHne 0CHOBHBIX 3aKOHOB (hoTod(hdekra”

2 Meroaunueckue ykazaHust 17151 BHITTOJIHEHUS 12 banananos M. X. 2016
nabopaTopHoi paboThl Ne 2 110 aTOMHOU GHU3HKe
«OrnpeeneHue MOTEHINAIOB BO30YXKIeHUs
aToMoB aproHa (onbiT @panka u ['epa)»

3 Meroandeckue ykazaHust 17151 BHITTOJIHEHUS 20 Banananos M.X. 2018
nabopaTopHoii paboTsl Ne 4 1o aTOMHOM puU3UKe IOmnaesa 10.X.
«M3ydeHue criekTpa U3IydeHus: aToMa BOI0po/ia
U olpejesieHre NocTosiHHOM Pundepray

4 MeTtoauueckue yka3aHust JJIsl BBIITOJHEHUS 18 banananos M.X. 2017
nabopatopHoit paboTel Ne 6 1o aToMHOU (hr3HKe FOmnaesa 10.X.
"N3y4yeHue rennii-HeOHOBOTO Jlazepa"

5 Meroanueckue ykazaHust 17151 BBITOJIHEHUS 18 banananos M.X. 2016

naboparopHoi paboTsl Ne 9 o aromHO# du3HKe
«U3yuenune nudpakuuu 3IEKTPOHOB U
OTIpeIeNICHUE MEKITIIOCKOCTHBIX PACCTOSTHHIMA

TTOJINKPUCTAIIIIA

6 Meroandeckue yka3aHusl 17151 BHITTOJTHCHUS 32 Bamamanos M. X. 2016
naboparopHoit pabotel Ne 10 mo aToMHO# pu3nke HNmemberon P.X.
«/3ydyeHnune TOHKOW CTPYKTYpPhI aTOMa HATPHI»

7 MeToaudeckue yKa3aHusl JUIsl BBITOJHEHUS 22 banananos M.X. 2017
nabopatopHoit paboTsl Ne 12 o atoMHOM pu3nke HNmemb6eTon P.X.

«OMHUCCUOHHBIN CIIEKTPAIIbHBIN aHAN3 CIIJIABOB
Ha ctuiockomne CJI-13»

8 MeTtoaudeckue yKka3aHusl JUIsl BBITOJHEHUS 24 banananos M.X. 2016
nabopatopHoi paboTsl Ne 16 mo atoMHOM Pu3nke
"H3yueHne CTpyKTYyphl CIIEKTpa IByXaTOMHOM
MOJICKYJTBD)
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IIpumepbl KOHTPOJILHBIX BONPOCOB K J1a00paTOPHBIM padoTam:

KoHTpoJibHBIE BOIIPOCHI K 3amuTe JadopaTopHoit paboTsl Ne 10
1o aTOMHOU ¢pu3uke «VI3yuyeHne TOHKOH CTPYKTYpBI CIIEKTpa aTOMay:

1. B yemM COCTOUT MPHUHIUITAATHHOE OTIUYHNE YHEPTETHUSCKUX YPOBHEH MICTIOYHBIX HJIEMEHTOB OT
YpOBHEW aTroma Bogopoaa’?

2. Yem 00ycroBiieH KBaHTOBBIN aAe(ekT?

3. JlaliTe KaueCTBEHHOE OOBSICHEHHE 3aBUCHMOCTH KBAaHTOBOTO JiceKTa OT OPOUTAITHHOTO YHCIa

4. 3anuInuTe CIeKTPaIbHbIC CEPUU MIETOYHBIX JIEMEHTOB.

5. Yem 0OBSICHUTH AyOIETHYIO CTPYKTYPY CIIEKTPOB IIEIOYHBIX 3JIEMEHTOB?

6. Kakum B3auMoelicTBHeM 00yCIIOBJIICHO TOHKOE PaCIICIICHUE SHEPTeTUIECKUX CIIEKTPOB aTOMOB?

7. PacmudpyiiTe 3ammuch cOCTOSIHUN aTomMa 2P1/2 , 3P2 , 2D5/2, 1F3.

8. OOBsICHUTE PE3KOCTh U PAa3MBITOCTb JJMHUHN Pe3Ko 1 Ju(y3HOM cepuii COOTBETCTBEHHO.

9. Onpegenute pa3HOCTh SHEPTUN COCTOSTHUIN 32P3/2 u 32P1/2 aToMa HaTpusl.

10. TTocTpoiiTe cxeMy JOMYCTUMBIX TI0 ITPaBHJIaM 0TOOpA KBAHTOBBIX TIEPEX0JI0B aTOMa HATPUS U3

coctosgHus SF B OCHOBHO€E COCTOSIHUE.

KoHnTposbHbIe BOPOCH K 3aiiuTe 1abopatopHoii padoTel Ne 4 mo aToMHOMN (u3HKe
«M3ydeHue crexTpa u3ayuyeHus aroMa BOJA0OpOoaa U
ornpezeNneHue NoCcTosTHHON Punbepray:

1. Uto Ha3bIBaeTCs CIIEKTPAIBLHON CepUeii?

2. Yro Ha3bIBaeTCs rpaHuLeil cepuu?

3. Hanummre 06061meHHyto ¢popmyny baiemepa ais Bogopoono100HOro aToma.

4. Yemy paBeH npenen cepuu Jlaitmana? nipeaen cepuu bansmepa?

5. Yto Ha3bIBaeTCs CHEKTPAIbLHBIM TEPMOM?

6. ChopmynupyiiTe KOMOMHALMOHHBIA npuHIMN PuTia. Kakas cBs3b CyIIecTBYeT MEXIY Teopuei
bopa n koMOMHAIMOHHBIM TpUHLIUIIOM PuTia?

7. Chopmynupyiite npaBuiio yactoT bopa.

8. BeiBenute popMyily yCI0BHs KBAHTOBAHUS IEKTPOHHBIX OpOUT (BTOpO# noctynat bopa). 9. Uro
Ha3bIBAETCSI U30TONMYECKUM CABUTOM? YeM OTIMYaeTcsi CIEKTP JIETKOro BOAOPOa OT CIEKTPa
neiTepus U TpUTHS (TSKEIOTro Boopoaa)?

10. Kakne kBaHTOBBIE UHMCIIa ONUCHIBAIOT COCTOSIHUE JIEKTPOHA B aToMe Boxopoaa? B uem ux
¢buznyeckuit cmMpica?

11. Kakne cocTosiHUS Ha3bIBAIOT BBIPOXKACHHBIMU? YeMy paBHa CTENEHb BBIPOKIEHUS N-0T0 YPOBHSI B
aTome Bojiopoja’?

12. Kak kiaccupUUUpPYIOTCS COCTOSTHUS 3JIEKTPOHA 110 OpOUTaIbHOMY KBaHTOBOMY umciy? 13. Uemy
paBeH B eMHULIAaX h MOIyb opOUTATBEHOTO MOMEHTa d - 3JIeKTpoHa?

14. Onpenenute B eAMHUIIAX h BO3MOKHBIE 3HAUEHUS TPOEKLUU OPOUTAIBHOIO MOMEHTA UMIyIbca f-
JIEKTPOHA.

15. Yro Brl 3HaeTe 0 mpaBuiax otoopa’?

16. Yro Takoe cnuH? YeMy paBHO CIIMHOBOE KBAHTOBOE YMCJIO 3JIEKTPOHA?

17. JlaiiTe onpeneneHre TOHKOW CTPYKTYpPbl YPOBHEH.

18. Yto Takoe cnuH-opOUTATBHOE B3auMOJICHCTBIE?

19. HauepTure cxemy 3HEpreTHUECKUX YpOoBHEH aToMa BOJAOPO/A C YI€TOM CHUH-OpPOUTAIBHOTO
B3alMOJICUCTBUSL.
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Onucanue KPUTEPHUEB OICHUBAHUSA BBIMOJHCHUS U 3aIIIUTHI J'[ﬂﬁOpﬂTOpHLIX pa60T:

2 OaJuta MoJIy4aeT CTYJEHT, €CIIM UM C/IaH JIOMYyCK K J1abopaTtopHoii pabote (3HaHUE (HU3UIECKON CyTH
U3y4yaeMoro sBJIE€HMsA, Lened W 3amad  pabOThl, METOJOB M3MEPEHUHl M  yCTpOMCTBa
IKCIEPUMEHTAIbHON YCTAaHOBKN);
2 Gaia moiydaeT CTYIEHT, €CJIM UM IOJHOCTBIO BBIIIOJHEHBl BCE M3MEpPEHHs IO JabopaTOpHOi
paborte, 3amonHeHa TabymIa U3MEPEHUHN U BBITIOIHEH MPEABAPUTEIBHBIN pacyeT pe3yibTara;
2 Oajyia mojiyyaeT CTYIEHT, €CIM MM IIOJIHOCTBIO O(QOpPMIIEH OTYeT IO JIabopaTopHOW pabore c
pacyeToM MOrpenrHOCTe, aHATTM30M PE3YJIbTaTOB U CHIEIaHbl BEIBOJBI IO paboTe;
5 OanioB MoOdy4aeT CTYJEHT, €CIIM OH JlaJl MOJIHbIE U IPaBUJIbHbIE OTBETHl HA BCE 3aJjaHHbIE BOIIPOCHI
110 TEOPHHU K JAHHOW paboTe, METOMKE SKCIIEPUMEHTA U SKCIIEPUMEHTAIBHOM YCTaHOBKE.
2 GaJia MoJIy4aeT CTYAEHT MPU KOHTPOJIE SKCIIEPUMEHTAIbHBIX YMEHUH, €CIIM OH BJIAJIeeT IPaBUIaMU
MOJIb30BAHHUS JICKTPOU3MEPHUTEIBHBIMEI PUOOPaMH, IPAaBUIHHO MPOU3BOIUT HACTPOUKY YCTAHOBKH,
IPaBUJIbHO MPOU3BOAUT U3MEPEHUS PU3MUECKUX BEIUUYHH.
B ycTaHOBJIEHHBIX paMKaX CTYAEHTY CTaBUTCS KOHKPETHBIA Oami (0T HyJs 10 MAaKCUMAJIbHOTO) €
yueToM 00beMa M KauecTBa BHINOJIHEHHON paOOThl WM NOJHOTHI ¥ IPABUILHOCTH OTBETA.
3a paboTy B ceMecTpe CTYIEHT MOJYy4aeT MPH BBINOJHEHHH (U3UYECKOro mpaktukyma ao 100
0aJUI0B 3a BBINOJIHEHUE 33JaHUH B paMKax TEKYLIEro U pyOeXHOIro KOHTPOJIS U JOMOJHUTENbHO 10 10
O0almioB 3a pe3yNbTaThl Y4acTHs B OJUMIIMAJAE CTYACHTOB mo oOmeil ¢usuke. [lns 3adera 1o
¢bu3nyeckoMy NPaKTUKyMy CTY/AEHT J10JKEeH HaOpaTh B ceMecTpe He MeHee 60 0aioB.

HpI/IMepbl AOIIOJTHUTEJIbHBIX BOIIPOCOB:

21. Chopmynupyiite nocrynatsl bopa.

22. Yro 6b110 BriepBbie 00HapykeHO B omnbiTe @panka u ['epma?

23. Hanumute 06001mennyto ¢popmyny banbmepa amnst cepuii n3mydeHus: aToMa BOA0poAa.

24. Chopmynupyiite TuroTe3y 1ae bpouns.

25. Yro BriepBhIe 10ka3an onbIT JleBuccona u xepmepa?

26. B yem 3akioyaercsi pU3NIECKUN CMBICT BOJTHOBOM (DYHKITHH.

27. ChopmynupyiiTe mpuHIUT HeonpeneneHHocTu | eizenbepra.

28. Hanumute GopMyibl A1 ONIEpaTopoB KOOPAWHATHI M HUMITYJIbCA.

29. Hanmmmure hopmyny ypasuenwust LlpenuHrepa 1uist CTallmOHAPHBIX COCTOSTHUH.

30. Onwumute Mozens atoMa Pesepdopra.

31. Hanmmute hopMyny it SHEPTUHM aToMa BOJIOPOIA.

32. Ha3zoBuTe KBaHTOBbIE YHCIIa AIEKTPOHA.

33. IlpuBeaute KiIaccuUKAIMIO COCTOSHHUH AIEKTPOHA 110 MOMEHTY UMITYJIbCA.

34. Yemy paBHO CIIMHOBOE YHUCIIO JIEKTPOHA?

35. Yro BriepBbie ObL10 00HApYskeHO B omnbite LlTepHa u ['epnaxa?

36. Kakoe KBaHTOBOE YHCJIO OIpeieNsieT BO3MOKHbIE 3HAUSHUS IPOESKIIMM MarHUTHOI'O MOMEHTa
aToma?

37. B uem 3akiouaercs (PU3NYECKHI CMBICI KBAHTOBOI'O YMCJIA TIOJHOI'O MEXaHUYECKOI'O0 MOMEHTa
aToma?

38. Chopmynupyiite npunun [aymm.

39. OnwumuTe naeaIbHYIO CXeMY 3aIOJTHEHUS dJIEKTPOHHBIX 000JI0YEK aTOMa.

40. B yem npuuuHa MEPUOANYHOCTH XUMUYECKHUX CBOMCTB JIEMEHTOB C YBEIMUEHUEM HUX MOPSIKOBOTO
HOMepa?
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PeliTUHT — UIaH (PU3MYECKOI0 MPAKTHKYMA

Buab1 yueOHoil 1eATEIbHOCTH bamt 3a Yucmno bannet
CTY/IEeHTOB KOHKpETHOE 3aJjaHul 3a Munu- Makcu-
3aJlaHue CEMECTp MaJbHBIM | MaJbHBIN
Monayab 1 «IkcnepuMeHTaIbHbIE 0CHOBbI KBAHTOBOH TEOPUMN»
Texkyuuii KOHTPOJIb 20
1. lommyck x pabore 0-2 3 0 6
2. BeInosiHeHNe U3MEpEeHui. 0-2 3 0 6
3. OdopmieHue oruera. 0-2 3 0 6
4. KoHTpOJIb SKCIIEPUMEHTATBHBIX 0-2 1 0 2
YMEHUHU
PyGe:kHbI KOHTPOJIb 15
1. 3ammTa nabopaTtopHoi paboOTEHI. 0-5 3 0 15
BCET'O 110 MO/IVJIIO 1 0 35
Monyas 2 «KBaHTOBasi TeOpPHS ATOMOB H MOJIEKYJD»
Texymmii KOHTPOJIb 30
1. lomyck k pabote 0-2 5 0 10
2. BeImosiHeHHe W3MEpEeHuH. 0-2 5 0 10
3. OdopmieHue oruera. 0-2 5 0 10
Py0e:xHbI KOHTPOJIb 35
1. 3amuTa 1abopaTopHOii pabOTHL. 5 5 0 25
3. Tect 0-2 5 0 10
BCEI'O I[10 MOAVJIIO 2 0 65
IHocemaemocTh (0a/1J1b1 BBIYMTAIOTCH M3 001eH CyMMBbI Ha0paHHBIX 02J1J10B)
1. Tlocemienue MpaKTHUECKUX 0 -10
3aHATUN
HToroBelii KOHTPOJIb - 3a4eT 60 110

3ayeTHasi KOHTPOJIbHAs padoTa.

Y4eOHBIM IUIAHOM MO JUCHMIUIMHE «ATOMHas (U3MKa» s THPOBEPKU YPOBHS YCBOEHHS
HEO0OXOIMMBIX KOMITETEHIIMIM MpelycMOTpEeHa KOHTpOJbHAs paboTa, KOTOpasi UMEEeT CTaTyC UTOTOBOM,
3a4eTHOM KOHTPOJBHOM paboThl MO MPAaKTUYECKUM 3aHATUAM (pelleHue 3ajnad). BeimoiaHeHue »Toi
KOHTPOJIbHOW paboOThI SIBISIETCSI 00s13aTeNbHBIM YCJIOBHEM JOMYycKa K dk3ameHy. KoHTponbsHas padoTa
COZIEPKUT 5 3ajiau, BpeMs BbloJaHeHus 90 Munyt. Pemenue onHoi 3agaun oneHuBaercs B 20 6aios.

IIpumep BapuaHTa 3a4eTHOI KOHTPOJILHOH PadoThI.

1. Jns  npekpamenust (Gorodddexta, BBI3BAHHOTO OOJy4eHHEM YIbTPapHOIETOBBIM CBETOM
IJJATUHOBOM IIJTACTUHKH, HYXXHO INMPWJIOXKHUTH 3aJ€pKUBAOLIYI0 pa3HOCTh noTteHnuanoB 3,7 B. Ecmm
IUIATUHOBYIO IIJIACTMHKY 3aMEHUTh APYroil IUIACTUHKOM, TO 3aJ€pKUBAIOLIYI0O PAa3HOCTh MOTEHIHAIOB
npuaercs yBenuuuTh 10 6 B. Onpenenuts paboTy BbIX0/1a JIEKTPOHOB C IIOBEPXHOCTH 3TOM MIACTUHKH.
2. Bynyr nu ucnbIThIBaTh IUQPAKLIMI0 HA KPUCTAIUIMYECKOW pELIeTKE HEHUTPOHBI, HMEIOIe
KHHeTH4Yeckyto sHepruto 1 MaB ? Cuutath, 4TO Neproj KpUCTAUNINYECKON PEIeTKH HMEET MOPSIOK
1 A, OtBer 06ocHOBaTH pacyeTamu.

3. Ha ckonpko Hamo yBENIMYUTh BHYTPEHHIOIO SHEPrUI0 aToMa BOAOPOJA , HAXOMASILErocs B
OCHOBHOM COCTOSIHUM , YTOOBI OH MOT MCIYCTHUTh (POTOH , COOTBETCTBYIOUIMI TOJIOBHOM JMHHUH
cepun I[lamena ?
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4, PaccuuTaiiTe 1 HapucyiiTe cXxeMy pacHICIUICHHUs] B CJIaOOM MarHUTHOM II0JIE DHEPTEeTUYECKOTO
YPOBHSI, KOTOPOMY COOTBETCTBYET TEPM COCTOSHUS Dy,

5. B enuHcTBeHHO# He3amoaHEHHOM (-11om00010uKe aToMa HaXOAWTCs 2 3IIeKTpoHa. Ha CKoJIbKO
KOMITIOHEHT PACIIEIUTCS My4OK TaKUX aTOMOB, HAXOMSIIUXCS B OCHOBHOM COCTOSIHUU, B SKCIIEPUMEHTE
[lItepna u I'epnaxa? s Hax0XJAEHUS OCHOBHOTO TEpMa aTOMa MCIOJIb30BaTh MPaBUI0 XyHa.

Kpurepun oneHuBaHusi 3a1a4 3a4€THONH KOHTPOJIbHON PadOThI:

- 16-20 GaIoB BBICTABISIETCS CTYICHTY, €CJIH MPEAICTABICHO MOJIHOE PEIICHUE 33]a49i, KOTOPOE MOXKET
coJiepKaTh MEJIKME HETOYHOCTH WJIM HEJIOCTATOYHYIO apI'yMEHTAIIMIO II1aroB PEIICHHUS

- 11-15 GayoB BeICTABISIETCS CTYACHTY, €CIIH IIPH BEPHOM pPEIIeHUH B 00IIeM BUE AOMYIIEHA OIINOKa
B YHCJIOBBIX pacueTax WM MPH MPABUILHOM OTBETE OMYIIEHBI HEKOTOPHIE TPOMEKYTOUHBIEC 3TAITbI
pEIICHUS WK JIOMYIIeHA HeMPUHIIUITAATbHAS OMIMOKA B UCXOHBIX YPABHCHHSIX;

- 6-10 6ayTOB BBICTABISAETCS CTYACHTY, €CIIH OTCYTCTBYET OJTHO M3 HEOOXOIMMBIX MCXOTHBIX
YpaBHEHUI WJIH JIOMYIICHA TPUHIMITHATBFHAS OIHOKA B HCXOIHBIX YPaBHEHUSX, HO MIPUCYTCTBYIOT
MPaBUJILHBIE PACCYXKJICHHS U ICUCTBUS, HANIPABJICHHBIC HA TIOJIYYCHHE OTBETA

- 1-5 6anmnoB BBICTABIISIETCS CTYICHTY, €CJIM BEPHO 3aIMCAaHA TOJIBKO YaCTh HEOOXOJUMBIX HCXOTHBIX
ypaBHEHUH, MPU ITOM OTCYTCTBYIOT KaKHe-TuO0 MaTeMaTuuecKrue mpeoopa3oBaHusi, HaMpaBICHHbIE HA
MOJIy94E€HUE OTBETA WJIM OHHU ONIHOOYHEI.

- 0 6ayUI0B CTaBUTCS MPU OTCYTCTBUU OTBETA WJIH MPHU MOJTHOCTHIO HEBEPHOM OTBETE WJIM KOT/Ia
peIIeHrEe HE COOTBETCTBYET YCIIOBHIO 3a/1a4H.

Kpurepun ouneHuBaHMsi 0CBOCHUS KOMIIETEHIIUI 10 32a4eTHOI KOHTPOJILHOI padoTe

rarnbl Pesynbrathl 00yueHus Kpurepuu olieHUBaHHUS
OCBOCHHA «HE 324TEHO» | «3aYTCHOY
OIIK-1.1. 3Hartk: He 3Haer 3HaeT

OCHOBBEI KBaHTOBOI\;I TeOpI/II/I, KBAHTOBBIC ypaBHeHI/I)I

JABUXXCHUS MI/IKquaCTI/IH, KBAHTOBBIC

CTAaTUCTUYCCKHUC paCHpeﬂeﬂeHHﬂ; rpaHI/II_[LI

HpI/IMeHI/IMOCTI/I KIIACCUYCCKUX " KBAaHTOBBIX

Monenell  (U3MYECKMX  SABIEHUN;  CTPOCHHE

JNIEKTPOHHON O00O0JIOYKHM aTOMa, KBAHTOBBIE YHCIIA
JNEKTPOHA U aToMa, MX (U3UYECKHH CMBICI, POJb
JNIEKTPOHHO# 000I0YKH BO B3aUMOJICHCTBUE aTOMOB
C  BHEIIHMMH  TOJSIMH;  3HaTb  OCHOBHbBIE
JKCTIepUMEHTaNbHbIE (GakThl: (HOoT0I(HEKT, ONBITHI
O®panka u ['epua, onbiT Pesepdopaa, nuaHeTapHyo
MOJIeJIb aTOMa, 3aKOHOMEPHOCTH B CIIEKTPaxX aTOMOB,
audpakuuio  Mukpouactul, omnbsiT LltepHa u
I'epnaxa, SIBJICHUE CBEPXIPOBOIMMOCTH u
CBEPXTEKY4ECTH; 3HATH POJIb BHYTPEHHETO CTPOCHUS
BemecTBa (DIIEKTPOHHOH  000NOYKH aroma) B
dbopMupoBaHuH ero (GU3MYECKUX M XUMHUYECKUX
CBOWCTB; BKJIaJi KBAHTOBOW TEOPUH B pa3BUTHE
HAYYHO-TEXHHUYECKOT0 Mporpecca

OIK-1.2. | Vmers: He ymeer Ymeer

[IpoBomuts (u3nyeckwe W3MEpeHus, NPUMEHATH
COBPEMEHHBIM ~ MaTeMaTH4ecKuMil  anmapar Ipu
MTOCTPOCHUH KOJMYECTBEHHBIX MOAETIeH (HU3NIECKUX
SBJIEHUN W TPOLECCOB, i1 peUleHMs 3agad 1o
OCHOBHBIM TEMaM Kypca

OIIK-1.3. Baanets: He yMeer VMeer
HABBIKAMH MPOBEACHUS (PU3MUECKOTO IKCIICPUMEHTA,

pemieHust 3aJad [0 OCHOBHBIM TeMaM Kypca,
HaBbIKAMH TPUMEHEHUS! KBAaHTOBBIX IPEICTaBICHUN
JUIsL OOBSICHEHHS! OCHOBHBIX — OKCIIEPHMEHTaIbHBIX
(aKToB U PU3NYECKHUX SIBICHUI
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Kputepusimu orieHUBaHMsI OCBOCHHSI KOMITETEHITUI CITy»aT 0aJlTbl, TOJYYCHHBIC 32 BBITOJIHEHUE
3a4€THON KOHTPOJIbHOM paboThl. Kaxkmoe u3 mstu 3aganuii oneHuBaeTcs B 20 0awioB, MakCUMaIbHas
CyMMapHasi OlleHKa 32 KOHTPOJIbHYIO padoTy -100 Gamios.

[IIkana nmepeBoga CyMMapHOTo 0ajia B IBYXypOBHEBYIO OIICHKY:

- 0-59 0aIoB — «HE 3aUTEHOY

- 60-100 6a110B — «3a4TECHOY.

3ajanus 1J5 KOHTPOJbHBIX padoT

Kpome utorosoit 3a4eTHON KOHTPOJBbHON pabOTHl B KAa4eCTBE OLEHOYHBIX CPEJICTB OCBOCHHUS
KOMIIETCHIIMM TNPUMEHSIIOTCS TaK)Ke€ KOHTPOJIbHBbIE PAOOThI IO OTHAEIbHBIM MOJYJISAM M TeMaMm
MIPOrPaMMBI.

Onucanue KOHTPOJIbHOM padoThl Nel
KonTponbHas paboTta cocTout u3 nsatu 3agad. Bpems Boinonnenus — 90 MUHyT.

Kaxxnas 3agaua orienuBaercs B 3 Oainia.

IIpumep sapuanma KOHMpoAbHOI pa6omul Ne1:
Bapuant Ne 1.

1. Haiitu pa®oTy BbIX0/a C MOBEPXHOCTH HEKOTOPOTO METAJLIA, €CIIM IPU OOYEPEAHOM OCBEILIEHUHU €r0
3JIEKTPOMArHUTHBIM M3JIydeHHEM C JUIMHaMd BOJH A1=0,35 MM u Ap=0,54 MKM MakcuUMajbHbIE
CKOPOCTHU (hOTONIEKTPOHOB OTIMYAIOTCS B =2 pasa.

2. ©OTOH ¢ 3Heprueit i @ paccesics MOJ yIJIOM 0. Ha MOKOALIEMCcsl CBOOOIHOM 3JeKTpoHe. OnpenenuThb
yroi ¢, Moj KOTOPBIM BBUIETEN 3JIEKTPOH OTJaud (IO OTHOILIEHUIO K HAIPABJIEHUIO HAJETEBILErO
¢dorona).

3. V3KHil Ny4OK MOHOPHEPIeTHUECKHX OICKTPOHOB MamaeT Mox YrioM ckombxkenns P=30°.Ha
€ClUCbMEHHass pa0OTaBEHHYIO TI'paHb MOHOKpHCTAJIa allOMHHMA. PaccTosHMEe MeXAy COCeIHUMH
KPUCTAJUIMYECKUMH TUIOCKOCTSIMH, TMapajjIeIbHBIMUA 3TOW TIpaHu MoHOkpuctamwia, 0=0,2 um. Ilpu
HEKOTOPOM yCKopstoleM HanpsbkeHnn Uy Habmoganu MakCuMyM 3epKajibHOro orpaxenus. Haiitu Uy,
€CJIH HM3BECTHO, YTO CIEAYIOIIMA MaKCUMyM 3€pKaJbHOTO OTPAXEHMsI BO3HUKAJ IpPH YBEIMYECHUU
yckopsirorero HampspbkeHust Ug B m=2,25 pasa.

4. OueHUTh HEONPENENIEHHOCTh CKOPOCTH JJIEKTPOHA B aTOME BOJOpOJA, IoJjaras pa3Mep aroma
nopsanka 1A. CpaBHHTH IIOTyYEHHOE 3HAUEHHE CO CKOPOCTHIO HIEKTPOHA HA TIEPBOii G0POBCKOit OpouTe.

5. YacTtuia Maccoid M JBUXKETCS MO KPyroBOil opOUTE B LEHTPATbHO-CUMMETPUYHOM MOTEHIUAIBHOM
none U=yr?/2. HaiiTi ¢ MOMOIIBI0 GOPOBCKOTO YCIOBHS KBAHTOBAHHS PaspelICHHBIE PagHyChl OPOHT I
YPOBHU 3HEPIMH YaCTHIIBI.

Kpumepuu oyeHueaHus 3ad0ay KOHmMpoasHoli pa6omui N21

- 3 GaJia BBICTABIISIETCS CTYACHTY, €CIIM 33/1a4a pelieHa abCOoII0THO BEPHO;

- 2 Oaa BBICTAaBISETCS CTYAEHTY, €CIIM B PEHIEHWH JOMYIICHbl HENPUHLMITHAIBHBIE OIIUOKH,
MIPUBOJIALINE K HEBEPHOMY OTBETY;

-1 Oann - BeICTaBISI€TCS CTYIEHTY, €CJIM BEPHO 3amucaHa TOJBKO YacTh HEOOXOIUMBIX HCXOIHBIX
ypaBHEHMH, IPH 3TOM OTCYTCTBYIOT KaKue-JIMOO MareMaThudeckre npeoOpa3oBaHusl, HalpaBJIeHHbIE Ha
MOJIy4€HUE OTBETA WJIM OHHU OIIMOOYHBI.

- 0 GayoB CcTAaBUTCS MPHU OTCYTCTBUU OTBETA WJIM MPU MOJHOCTHIO HEBEPHOM OTBETE MJIM KOI'JIa OTBET
HE COOTBETCTBYET YCJIOBMIO 3aJauHu.
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Onucanne KOHTPOJILHON padoThl Ne 2:

KontposnbHas paboTa COCTOUT U3 TpeX 3aaad, BpeMs BbITOIHEHHUS — 90 MUHYT.

Kaxxgas 3agaua orieHUBaeTCA B 5 0aJIoB.

IIpumep sapuaHnma KOHMpPOAbHOII pa6omui Ne 2:
Bapuant Ne 2.

1. Beluucnuth cpeHee 3HaUCHUE KBaJpaTa MOMEHTA UMITYJIbCa B COCTOSIHUU
v (v,) = Asinv coso.
2. Haiitu ¢ nomompto ypaBHeHus Ilpénunrepa sHEpru0 rapMOHMYECKOIO OCLMILIATOpa C
4acTOTOW ® B CTAllMOHAPHOM COCTOSIHUU Y(X)=Bx exp(-azxz), rae B u a — nocrosiHHbIE.
3. Haiitu ¢ nomouipto hopMysbl Ui HaX0XkIeHU K03 puLimeHTa npo3payHoCcTH MOTEHIMAIBHOIO

Oapbepa BEpPOSTHOCTH HzpoxoncﬂeHHsl YacTHUILIBI Maccor M u 3Heprueil E CKkBO3b NMOTEHIIMATbHBIN
Gapbep U(X)=Uq(1-x%/L?)

Kpumepuu oyeHusaHus 3a0a4 KOHMpPOAbHbIX paéom:

- 5 6ayIOB BBICTABJISIETCS CTYICHTY, €CJIM 3a/a4a perieHa abCoII0THO BEPHO;

- 4 Gaya BBICTABJISCTCS CTYACHTY, €CJIM IPU BEPHOM pEIICHHH B OOIIEM BHJE JOMYIICHA OIIMOKa B
YUCJIOBBIX pacuCTax WU IIPU IMPABUIBHOM OTBCTC ONYHICHBI HCKOTOPLIC MNPOMCKYTOYHBIC OSTallbl
pEIIeHHSI WM JOMYIICHA HEMPUHIIMITAATbHAS ONIHOKA B HICXOHBIX YPABHCHHSX

- 3 Gay1a BBICTABISETCS CTYACHTY, €CIIM OTCYTCTBYET OHO M3 HEOOXOJUMBIX UCXOIHBIX YPaBHEHUH WIIH
JONyLIeHa NPUHIMINANbHAS OMMOKAa B HCXOAHBIX YPAaBHEHMSX, HO HPUCYTCTBYIOT INpaBUIIbHBIC
paccyX/1eHUsl U JeMCTBYSI, HallpaBJICHHbIE HA [TOJIy4YE€HUE OTBETA (3a7a4a pelleHa HaroJIOBUHY);

- 1-2 Ganna BBICTaBIIAETCS CTYIEHTY, €CJIM BEpHO 3alKcaHa TOJbKO YacTb HEOOXOAMMBIX HCXOJHBIX
YpaBHEHUM, IPU ITOM OTCYTCTBYIOT KaKHe-JIMOO MaTeMaTHYeCKUe IPpeoOpa3oBaHusi, HalpaBICHHbIE HA
[OJIy4eHHE OTBETa UM OHH OIMOOYHBI.

0 GamIoB CTaBUTCS IIpU OTCYTCTBUHM OTBCTA UJIK NIPU TMOJHOCTHIO HCBCPHOM OTBCTC HMJIM KOr'Zla OTBCT HC
COOTBCTCTBYCT YCJIOBUIO 3aa4HU.

3aganus 1J19 NPOBeJAeHUs] MMCbMEHHBIX padoT

IIncemennas padora Ne 1.

ConepxuT 3a1aHus AJis1 pyOeKHOTO KOHTPOJIS YCBOGHHUS MaTepuaia nepBbixX § Jekuui (Moayis 1).
ITucbmenHas paboTa paccuntana Ha 45 MUHYT, cOCTOUT U3 4 3aaanuil. Kaxkioe 3a1aHue olleHuBaeTcs B
4 6anna.

IIpumep sapuaHnma nucbmMeHHoll pa6omui Ne 1.
BAPUAHT Ne 1

[TonyunTe BhIpaxkeHe UIsl KHHETHYECKON SHEPTUHU DJIEKTPOHA B paMKax Teopur bopa 11t aToma Boiopoa.
Brimumite Bce BO3MOKHBIC 3HAUCHHSI MATHUTHOTO KBAaHTOBOTO YHCIIA s f-a5iekTpoHa.

wn e

YUTO Npou30iAeT ¢ BOJbTAMIIEPHON XapaKTEPUCTUKON PTYTHOH JIaMIIbl, €y B onbiTe @panka u ['epua ycTaHOBUTH
3aJIeP>)KUBAOIYIO Pa3HOCTh IOTEHITMAIOB 5 B Mexay ceTkoit u aHoioM ?

4. Tlepeuncnute cepun U3JTydeHHs ATOMOB INENOYHBIX METAILIOB.

Kpumepuu oyeHusaHus 3adaHuii nucbmeHHoU pa6omut Nel.
- 4 Gamta BBICTABIIECTCS CTYJCHTY 3a MOJHOCTHIO BRIMIOJIHEHHOE 33/1aHKe, HE COofiepKaIiiee OlmnooK;

- 3 Oamra BBICTABISAETCSA CTYACHTY, €CJIM 3aJaHUC BBHITIOJHEHO C HEOONBIIMMHU ONIMOKAMH WIIH
HEIoYETaMU,
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- 2 Gayia BBICTABIISIETCS CTYJIEHTY, €CJIH 3aJjaHie BBIIIOJIHEHO HAOJOBHHY WM MPU BEPHBIX pacyeTax u
pacCyX)JICHUSIX UMEIOTCSI CEPbE3HbBIE OITHOKH,

- 1 Gann BEICTABIAETCA CTYACHTY, €CJIM BCPHO BLBIIIOJHCHA HeOOJIbIIIasA YacThb 3aJaHus WJIM UMCIOTCA
OTACJ/IbHBIC BCPHO 3aIlIMCAHHBIC (I)OpMy.HBI WM MOJIOKCHUS TCOpPUH, HGO6XOI[I/IMBIG JJIsA BBIIIOJIHCHHUA
3aaHusd;

- 0 0a/mIoB CTaBHTCA IIpu OTCYTCTBUH OTBCTA WUJIK IIPU IIOJHOCTBIO HCBCPHOM OTBCTC HMJIM KOrJa OTBCT
HE COOTBCTCTBYCT YCJIOBUIO 3aJa4H.

IMucsmenHasi padora Ne 2,

Conepxut 3a1aHus AJIs1 TEKYIIETO KOHTPOJIE YCBOSHUSI MaTepuaia BTOPOIl OJOBUHBI JIEKITMOHHOTO
Kypca (Moxyib 2). [luceMeHHas paboTta paccuuTaH Ha 45 MUHYT, COCTOMT U3 3 3amanuii. Kaxmoe
3aJlaHuE OLIEHUBAETCS B O OAJIJIOB.

IIpumep eapuanma nucbMeHHOli pa6omui N 2:
Bapuant Ne 1 [IMCBMEHHAS PABOTA Ne2 10 ATOMHOI ®U3UKE

1. Brmumure Bo3MOXKHbIE 3HAYEHUS KBAHTOBOTO YMCIIa J TIONHOTO MEXaHUIECKOTO MOMEHTA aTOMa B COCTOSIHUM C
KBaHTOBBIMH YHCIIAMU OPOUTAILHOTO U CIIMHOBOrO MoMeHTa L=2 n S=3/2.

N

5
Ha ckombko xoMmoHeHT pacmienmuTcd B HCOAHOPOAHOM MAaroiMuTHOM IT0JIC ITYYOK aTOMOB B COCTOSTHUUN F27

3. 3anmumuTe 3MEKTPOHHYIO KOH(BHUIypalHio (pacrpe/ie/ieHHe 3IEKTPOHOB 110 060109KaM U OpOUTaIsM) JUTs aTOMA,
HMEIOIIETOo 15 3JIeKTPOHOB.

Kpumepuu oyeHusaHus 3adaHuil nucbmeHHOU pa6ombi N2,

- 5 0aJUTOB BBICTABIISICTCS CTYACHTY 3a MOJHOCTBIO BBIITOJIHEHHOE 3aJIaHUe, HE COJIeprKaIiee OMMMOOK U
HEI0YETOB;

- 4 Oamna BBICTABIISICTCS CTYACHTY, €CJIM 3aJaHUC BBHINIOJHEHO C HEOONBIIMMHU OMIMOKAMH WIIN
HEJ0YEeTaMU;

- 3 Oaina BBICTaBISIETCS] CTYIEHTY, €CIIM 3aJaHue JOBEIEHO IO BEPHOrO OTBETa, HO HE COJEPXKUT
HEOOXOIUMOM apryMEHTAIlMU WM MPOMEXYTOUYHBIX TpeoOpa3oBaHUi, pEIICHUE WU PaCCYXKICHUS
COJIEp>KaT CYIIECTBEHHYIO OIIHOKY;

- 2 Gamna BBICTaBISETCS CTYAEHTY, €CJIM OH MPHUBOJIUT BCE HEOOXOAMMBIE TOJIOKEHUSI TEOPUU, HO HE
MOJIB3YETCS UMU JUTSI BHIMIOJTHCHUS MPAKTUYCCKOW YaCTH 3aJIaHUsS WIH JIJIT HEOOXOIUMBIX JIOTHYCCKHX
pacCyXIeHU;

- 1 Gann BBICTABISIETCS CTYACHTY, €CJIM BEPHO BBHITIOJHEHA HEOOIbINAs 4acTh 3a/laHus WIH UMEIOTCS
OTJICNIbHBIE BEPHO 3alMCaHHBIE (OPMYJIBI WM TIOJOKEHUS TEOPUH, HEOOXOIUMBIE IS BBITTOJHCHUS
3aJlaHus;

- 0 GaynnoB CTaBUTCS MPHU OTCYTCTBUU OTBETA WIIM MPU TMOJHOCTHIO HEBEPHOM OTBETE WJIM KOTJla OTBET
HE COOTBETCTBYET YCJIOBHIO 3aJa4H.
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5. YueOHO-MeTOAUYeCKOe M HHPOPMAIIMOHHOE OOecneyeHre JUCHUIINHbI

5.1. IlepeyeHb OCHOBHOI M IONMOJHUTEILHONH Y4eOHOM JIUTEPATYPbI, HEO0XOTUMOM 151
OCBOCHHUS IUCHUILINHBI
OcHoBHas1 JiUuTEpaTypa:
1. IInonbckuii D.B.. ATomHas ¢usuka : yaeoHoe nocodue / 3. B. lllmonsckuii .— M. : Jlansp, 2010
. T. 1 : Beenenune B aromuyio ¢usuky / 3. B. Illnmonsckuii .— 8-e, ctep. — 560 c¢. [B 6ubm.
bamI'V umeercss 25 k3. ]
wm lnonsckuii D.B. . AtomHas ¢usuka [DnekTpoHHBIN pecype] : yueOHuk : [B 2 T.] / D.B.
[monsckuit .— CII6. [u ap.] : Jlans, 2010 . T. 1: BBenenue B aromuyio ¢puzuky .— Mzn. 8-e,
crep. — 557 c. JocTynm K TEKCTYy SJEKTPOHHOTO H3JaHUSI BO3MOXKEH uepe3 IDJIEKTPOHHO-
OUOIMOTEUHYIO CUCTEMY U3J1aTeNIbCTBA "Jlanp" —

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

2. HInonsckuit 3.B.. AtomHas ¢usuka : yuyeOHoe nocobue / O. B. Illnonsckuit .— M. : Jlans,
2010. T. 2: OcHOBBI KBaHTOBOM MEXAaHHUKH M CTPOCHHE AJIEKTPOHHON 000JIOUKH aToMa .— 6-€,

crep. — 448 c. [B 6ubn. baml'V nmeercst 25 7k3.]

win lnonsckuit D.B.. AtoMHas usuka [DiekTpoHHbIN pecypc] : yaeOHuk : [B 2 1.].— CII6.:

Jlanb, 2010 .— T. 2: OcHOBBI KBAaHTOBOW MEXaHUKHU U CTPOCHHE DJIEKTPOHHON 000JIOYKH aToma
— U3n. 8-e, crep. — 557 c..— JlocTyn K TEKCTy 3JIEKTPOHHOI'O M3JaHUS BO3MOYKEH uepe3
DNEKTPOHHO-OMOINOTCUHYIO CUCTEMY U3IaTeIbCTBA "Jlarp"

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

3. Cusyxun /JI.B. O6mmii kypc ¢pusuku. ATomHas u siaepHas ¢usuka. Y. 1, Atomnas ¢pusuka. M.
duzmataur-M®PTH, 2005 r. [B 616, baml'yY umeercst 81 9k3.]

4. Wponos U.E. 3anaun no kBaHTOBOU (u3uke : yued. mocodbue A By30B. 2-U31., Ucrp. — M. :
®usmarnut, 2001 .— 215 c. [B 6u6n. bamly umeercs 50 k3. u3g. 2001 r.+ 21 ox3. uza. 1991
r. |

5. Cagenne U.B. Kypc obmeii pusuku. MU3a. 6-e, ctep. — CII6. : Jlans, 2006 . - T.3: KBanToBas
ontuka. AtoMHas ¢pusuka. Pusnka TBepaoro Tenaa. GU3nUKa aTOMHOTO SJIpa U 3JIEMEHTapHBIX
gactuil .— 320 c. [B 6u6n. baml'y umeercs 30 5x3.+6 (2007. ACTPEJIb)+33 (KHOPVYC-
2009)]
wn CagenbeB U.B.. Kypc o6meit puzuku [Dnexrponusiii pecype] : B 5-tu 11. / U. B. CaBenbeB
— CII6. : Jlansb, 2011- — T. 5: KBanToBas ontuka. AtomHas ¢pusuka. Guznka TBEpOro Tena.
®du3nka aTOMHOTO SApa U 3JIEMEHTApHBIX 9acTull .— 5-¢ m3a1. — 2011 .— 384 ¢. Jloctym
TEKCTY DJIEKTPOHHOTO M3/IaHUSI BO3MOXKEH Uepe3 DIIEKTPOHHO-ONOINOTEYHYIO CHCTEMY

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

6. Uponos U. E. 3anaun no obuieii pusuke [Dnekrponnsiit pecypce] : — U3n. 14-e, crep. — CaHkT-
20


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

[TetepOypr : Jlanp, 2016 .— 416 c. .— JloCTyn K TEKCTYy 3JIEKTPOHHOT'O M3IaHUS BO3MOXKEH
yepes DNeKTPOHHO-ONOIMOTEYHYIO CUCTEMY M3JaTEIbCTBA "Jlanp"

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

JlonoiHUTeIbHAS JTUTepaTypa:
1. MarseeB A.H. Atomnas ¢usuka. M. Beicias mkosna, 1989 r. [B 6u6in. baml'y umeercs 29 k3.
2. Hponos W.E.. KBantoBas ¢gusuka. OcHOBHBIC 3aKOHBI. 3-¢ u3a. M. : BUHOM. JlabopaTopus
3Hauui, 2010 .— 256 ¢. 25 7x3
3. B.IIL KopsiBoB. MeToibl penieHus 3a/1a4 B 001meM Kypee Gu3uku. AToMHas U siiepHas pu3uka :

y4e0. mocobue. Mockaa : Ctyzaent, 2012 . 327 c. [B 6ubn. baml'y umeercs 25 5k3.]

5.2. [lepeueHs pecypcoB HHPOPMALMOHHO-TEJIEKOMMYHUKAIIMOHHOU ceTH «AHTEepHEeT» H
NMPOrpaMMHOI0 o0ecrevyeHusi, He00XO0AUMBIX JIJIsl OCBOEHHS THCIMIIMHBI

1. Dnexrponnas O6ubmuoreunas cucrema. b bamlY. — CoOcTBeHHast 37eKTpOHHAsT OMOIHOTEKA
y4eOHBIX M HAyUHBIX 3JIEKTPOHHBIX H3JaHMH, KOTOpas BKJIKOYAET H3JaHUs NpenojaBaresiei
baml'V. ABTOpH30BaHHBIN TOCTYN MO Mapoiro U3 000l Touku cetu MutepHet. Peructpanus B
bubnuoreke baml'V, npanpHeimmit goctyn u3  moboit  Touku cetu  WHTepHer. —
https://elib.bashedu.ru/

2. DnexktpoHHas  OuOnuMoTeyHas cucTeMa .YHHUBEpCUTeTcKas  OuOIMOTeKa  OHJIANH.
ITomHoTekcToBass Bl yueOHBIX M Hay4YHBIX MEKTPOHHBIX M3/JaHUI. ABTOPU30BAHHBIA JOCTYI IO
napoiro u3 6ol Toukn cetu WutepHer. Peructpamus B bubGmmuorexe baml'V, nanpreitmmii
JoCcTym u3 Jioboi Touku cetu MuTteprert. - https://biblioclub.ru/

3. DnekTpoHHAas OMOJIMOTeYHas CUCTeMa u3aareabeTBa Jlans. — [lomHoTekcToBas b/l yueOHBIX 1
HAyYHBIX AJIEKTPOHHBIX M3JaHUNA. ABTOPU30BAHHBIM JOCTYI MO MApOII0 M3 JHOOOH TOUKM CEeTH
WntepHer. Peructpanus B bubnunorexke baml'V, nanpHeimumii noctyn u3 gr000H TOYKH CeTH
Wurepuer. — https://e.lanbook.com/

4. DnextpoHHbIi Katanor bubanoreku bamlyY — CrnpaBo4HO-TIOMCKOBBIH amnmnapar OMOIMOTEKH.
Bxitouaer B ce0st cucreMy KarajioroB M KapTOTEK, CHpaBOYHO-OMOnMorpaduueckuit dong. —

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

6. MarepuajbHO-TeXHUYECKas1 0a3a, HeOOX0AUMAs! IJIS OCYLIECTBJICHUS
00pa30BaTEJbHOI0 MPOLECCA MO TUCIUIINHE.

MarepuanpHO-TeXHHYeCKas 0a3a, HeOOX0AUMas JUTsS OCYIIECTBICHHS 00pa3oBaTEbHOTO MpoLecca
10 JMCLUUIUIMHE TIPUBEIeHa B Tabiue:

HaumenoBanue Bun 3ansTuii HaumenoBanne 060pya0BaHUs, TPOTPAMMHOTO
CHielIMaTN3UPOBAHHBIX obecrieueHust
ayTuTOpuil, KAOMHETOB,
nabopaTopuid
1 2 3
bonbmias dbusznveckas | Jlekiuu Jlocka, KOMIIBIOTED, MYJIbTUMEAUNHBIN
aynuropus 02 IIPOEKTOP, DKpaH
[TporpammHOe oOecnieueHue:
1. Windows 8 Russian. Windows Professional 8 Russian
Upgrade. Jlumensus OLP NL Academic Edition,
6eccpounas. Jlorosop Ne 104 ot 17.06.2013 r.
2. Microsoft Office Standard 2013 Russian. Jlunensus
OLP NL Academic Edition, 6eccpounas. loroBop Ne 114
or 12.11.2014 r.
yuebnaa  ayoumopua  ona | [IpakTudeckue Jocka, Men, cCOOpHUKH 3aj1ad, KAIbKYISATOP
npoeedenusn 3AHAMUL | 3oy aTrs
CEMUHAPCKO20 muna:

aynuropun Ne 322 umm Ne 324
win Ne 318 (dusmar kopryc)

VYueOHast ayAuTOpHs JUIs
MPOBEACHUS 3aHATUI

J1a00paTOPHOTO THIA:
Aynutopus Ne 212

JlabopaTopust aTOMHOM (PUIUKH.
(duzmar xopmyc)

JlaGoparopHbie 3aHATHS,

TEKYIIUH KOHTPOJIb
MIPOMEXKYTOUHAS
aTTecTalus

n

O6opynoBaHue:

VYuebOnas meOelnb, TOCKa.

VYcraHoBKa [ H3y4EHHsI OCHOBHBIX 3aKOHOB
doroaddekra YcrpoilcTBO U3MEPHUTENBHOE TS U3YUCHHUS
BHemHero goroadpexra GIIK-10, poTosnement
CMEHHBIH.

VYcranoBka a5 u3yuyeHus onbita O@panka u ['epua:
tuparpoH TI'-0.1-0.3 ¢ aproHOBBIM HATIOJTHHUTEIIEM,
peryinupyeMblii HCTOYHMK NUTaHusA, amnepmerp Ha 0,1 A
uHB. 1X6348, BonbT™MeTp Ha 3 B, BonbT™eTp Ha 30 B,
MHUKpPOaMIIEPMETP, MTaHENb YIPaBICHHS.

Ocuwmiorpad nByxkananeHbiii C1-220,

YcTaHOBKa I OTIpeIeNIeH s pe30HAHCHOTO MTOTEeHIHaa
MmetozoM Ppanka u I'epria®@IIK-02 (YcTpoiicTBo
n3mepurensHoe Ne 714, o6bekT uccienoanus Ne 714).
VYcTaHOoBKa I M3yUEHHS CHIEKTPa M3IIy4eHHsI aToMa
BOJIOPOJIA U OTIpeieNieHue MOCTOsTHHOM Punbepra:
Mounoxpomatop MYM k ycranoke OIIK 09

VYcraHoBKa 715 M3yyeHus crekTpa aroma Bogopoja GOITK
09

VYcTaHOoBKa Ul U3y4eHHs FeNUil-HEOHOBOTrO JIa3epa:

1) Ucrounuk nazeproro uzmyuenus MJI-1 Ne 0028 01.98
ONTHYECKasl CKaMbsl; 3) TIOJISPOH/; 4)
IudpakImoHHAs PEIIeTKa; 5) dKpaH.

Pabouee mecTo cTyAeHTa I U3yYeHHsI TUPPAKITAN
3NIEKTPOHOB U ONPEAETICHU MEKIUIOCKOCTHBIX
paccTOsIHUH MONMUKPHUCTAIIA:

Habop nudpakTorpaMM, MEKPOCKOT H3MEPUTETHHBIN
MMUP-12 Ne 230510.

VYcTaHOBKa Ul U3y4eHHs] TOHKOH CTPYKTYpBI CIIEKTpa
aToMa HaTpus: TPEXIPU3MEHHBIA CTEKIISTHHBIH
cnekrporpag MCII-51 Ne 570096, narpueBast
CHeKTpaJbHas JIaMIa, PTYTHAs CIIEKTpaJlbHas JlaMIla,
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nmua3a(F=94), n3smepuTeabHbIH MUKPOCKOII, BEHTHIISATOP,
IIyCKOBOE yCTPOUCTBO (apoccenb) Ne 630246 unB. 354516.
YcraHoBKa JUIs1 SMUCCHOHHOTO CIIEKTPAILHOTO aHAIN3a
cmaBoB: criockon CJI-13 Ne 908048 uns. 013/1-
0003909, uccnenyembie 00pa3uBbL.

YcraHOBKa JUIsl ©3YYEHHS CTPYKTYPBI CIIEKTpa
JIByXaTOMHOI MOJIEKYJIBI: TPEXIIPU3MEHHBIH CTEKIISIHHBII
cnextporpad UCII-51 ¢ aBTOKOITMMAIIMOHHOH KaMepon
Y®-90 Ne600330, maza(F=94). MoHnoxpomarop
YHHUBEpCaIbHBIH YM-2

YcraHOBKa [T M3YYEHHS CIIEKTPa aTOMa BOAOPOIA.
Omnpenenenne noctossHHOH Punbepra ([lmanka mo cuekTpy
aToma Bojiopoaa OKJI-01.

YcraHoBKa ISl I3YUSHHSI CIIEKTpa aToMa BOJIOpPOJa C
MOMOIIBIO AU PaKIMOHHON pemeTku. OnpeneneHne
nocrostHHoW Punoepra I[1lnanka no criekTpy aroma
Bogopoaa ®KII-01 (M).

VYuebHas nadbopatopHas "JlaboparopHast ycraHOBKa" AToM
B MarHUTHOM T10J1e. Dddext 3eemana OKII-02 M-1 K.
VYcranoBka yueOHas "3yduenne BHemHero (poTtodddexra
u onpeaeneHue noctosHuoi [lnanka»y OKJI-11M.

OmnpiT @panka u ['epria GKII-06.

VYcranoBka yueOHast mabopatopHas "M3ydeHne CeKTpoB
IIETOYHBIX METAJUIOB Ha IIPUMEPE CIEKTPa aTOMa HATPHS
OKJI-02.

ITomelieHue st XxpaHeHUsl U
poQHITaKTHYECKOTO
o0ciryKuBaHHs y4eOHOTO
o0opynoBaHus: AyIUTOpHS
Ne 605 .

XpaHeHHEe u
npodunakTHyeckoe
oOcnyxuBaHue y4eOHOTO
obopynoBaHus

O6opynoBaHue:

Cranok TokapHbiii TB-16;

Cranok cBepiamasHbI HC-11I;

Ocmtorpad C1-67;

Becnl anamutnueckue Labof;

Illkagp ¢ HaAOOpPOM BCIIOMOTaTEJILHOTO  MaTepHasa
(pe3ucTopoB, KOHCHCATOPOB, MPEJOXPAHUTENEH U T.11.).

ITomemenusa nisa
CaMOCTOSATEIFHON PabOTHI
00yJaromuXxcsi, OCHAIIICHHBIE
KOMITBIOTEPHOU TEXHUKOH, C
BO3MOKHOCTBIO ITOJIKITFOUCHUS K
cetu VIHTEpHET U JOCTYNOM B
3JIEKTPOHHYIO HH(POPMAITHOHHO-
00pazoBaTeNbHYIO Cpeay
opranuzauuy: YuTajubHbli 3ai
Ne 2. (kopnyc ¢uzmara, 2 3TaK)

CaMocTosTenpHas pa60Ta

Hayunbiit u y4ueOHbIll (oHm, HayuHas mepumoamka, [1K
(MoHOOMOK) -10 1mT., HEOTPAaHWYCHHBIH JOCTYH K
anekTpoHHbIM B/l 1 ObC; KOIMuecTBO Mocajo4HbIX MECT-
50.
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ITpunoxxenne Ne 1

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

COJIEP’)KAHUE PABOYEN ITPOT'PAMMBbBI

TUCIUILINHEI «AtoMHasg GU3UKA» Ha 5 ceMecTp
(HaMMeHOBaHKE AMCLUILIAHbI )
oyHas
(dopma o0ydeHust
0Oo0neMm
Buj padorsl
JUCIUTINHDI

Ob6mas tpynoemkocts aucuuruinnsl (3ET / gacos) 5/180
Y4eOHBIX YacOB Ha KOHTAKTHYIO paboTy C MperoiaBaTeieM: 145,9
JIEKIIUH

H 54
MPaKTUYECKUX/ CEeMHUHAPCKUX 36
1a00paTOPHBIX 54

JIpyrux (rpynmnosasi, UHAUBUAYyalbHasi KOHCYJIbTALUs U UHbIE BUbI
y4eOHOI eI TeNbHOCTH, e ycMaTpUBatoIiye padoTy 00yJyaromuxcs

¢ npenoaasaresuem) (OKP) 1,9

VY4eOHbIX YacOB Ha CAMOCTOSTENbHYIO padboTy odyuaromuxcs (CP) 7.1

VueOHBIX 4acoB Ha IMOATOTOBKY K

sK3aMeHy/3auery/nupdepenunpoanHomy 3adery (KoHTpoIs) 27

dopma KOHTPOJIS:

KOHTpOJIbHast paboTa 5 cemMecTp
3a4yeT 5 ceMecTp
JK3aMeH 5 CeMECTp
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dopma u3ydenus | OcHoBHas u
MaTepuasoB: JIEKLUH, | JOTIOJIHUTEIbHAS Sananms o dopma
NPaKTUYECKHE 3aHATHS, | TUTEpaTypa, caMOCTosTeNb o | TERYILETO
No CEMUHapCKHe 3aHSTHS, | peKOMEHAyeMas | . KOHTPOJIS
ILII. Tema u conepxanue nabopaTopHbIe paboThL, | CTyAEHTaM padore yCIIEBaEMOCT
crynentoB (CPC)
camocrosiTenbHas paborta u|(HOMepa u3 u
TPYIOEMKOCTbH (B Yacax) CITHCKA)
JIK |TIP/CEM |[JIP |CP
1 2 3 4 5 6 7 8 9
Moayap 1. DkcnepuMeHTaJIbHbIE OCHOBbI KBAHTOBOW | 2 2 4 2 [1(§12),2 2(§119,120), [MMCBMEH
TeOpHH. (§117,118), 3 4(5.292, 293, | HAA
1 Mukpomup. HeBO3MOXXHOCTH  ONUCAHMSI  SBJICHUH B (§8,10), 5(§1) 296, 305). PABOTA,
MHUKPOMHPE B paMKax KJIACCHYECKOW Teopuu. BoiHbI u JIP
KBaHThI. 3aKOHBI TETUIOBOTO M3iydeHus. [ unoresa [lnanka.
KBants!l nznydenus. @opmyia Ilnanka.
Yactuubl u BomHbl. [umnoreza pge-bpoitns. BomHoBbie| 2 2 4 |2 1(§6,8,9), 3(§11), [ 1(§3), 4(49,50, |IIucbmennas
cBoiicTBa yactuil. BomHsl ge-bpoits. OnbiTer JleBuccoHa u 5(§2,3) 62,63) pabota
2 |xepmepa, onbiT Tomcona m TaprakoBckoro. OmNbITHI ¢ JIP
HEHUTpOHAaMU W MOJIEKYJSIPHBIMH Tydkamu. OTBITB TIO
I PaKIIK IPU OYEHB CIa0bIX MOTOKAX YaCTHII.
DeMeHTbI KBaHTOBOI MeXaHukH.| 4 2 2 |2 1(§16,17), 3(§13-14(§67,72,75, 77) |IITMCBMEH
Ceoiictea BonH ge bpoitna. BomHoBas — dyHKIuS. 15), 5(§3-8). HAA
3 | Duzndeckwmii CMBICIT BOJIHOBOM byHKIIAHA. PABOTA,
CooTHotieHus HEONpeIeIeHHOCTEN Ieiizenbepra. KP
BosiHOBBIE CBOIICTBA MUKPO- U MUKPOYACTHII.
Cpennue 3HaueHHs (Qu3nyeckux BeauuuH. IlnoTHoCTh| 4 2 2 |2 1(§16,17), 3(§13-14(§67,72,75, 77) |IIMCBMEH
4 | BEepOSATHOCTH. 15), 5(§3-8). HAA
Omnepatopel.  OmepaTopbl ~ UMIYJbCa, KHHETUYECKOU PABOTA,
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SHEpPIruM, TMOTeHUHaTbHOW dSHepruu. CB3b  MEXIY
omeparopamu  (usnueckux  BeauuuH.  CoOCTBEHHBIE
coctosinusi. CobcrBennble (yHkmu. Crektp (uznyeckon
BelMUuMHbl. YpaBHeHue llpenunrepa ans crauMoHapHBIX
cocTtossHui. ["'amMmunbTOHMAH.

[Ipocreiimme cnydan ABMKEHUST MUKpodacTull. CBOOOIHOE 4 1(26,27,29), |6(§23), [TucemenHnas
JIBIOKCHME YacTHIBL. YacTuia B IOTCHIMAILHOM SIME. 3(§17-20), 5(9- |4(§6.80,81,84,85) |pabota
CoOcTBeHHBIE 3HAYEHUS YHEPTHH, COOCTBEHHBIC (DYHKITUU. 11). JIP
[ToTeHuManbHbIN Oapwep. TyHHeNnbHBIN 3 dexT.

[ToTennuanbHbIN Gapbep MPOU3BOILHON GOpPMBI. X010 IHAS

nonieBast SMuccus. KOHTakTHas pa3sHOCTh IOTEHIUAIIOB.

TynnenbHbli MHKpOCKoOn. ['apMOHHMUYECKH OCHUILIATOP.

Hynesast sneprus. [IpaBuna or6opa.

OCHOBHBIE SKCTIEPIMEHTAIIbHBIC JAHHBIE O CTPOCHUHU aToMa. 2 1(§10,11), 2(§2), [MMCbMEH
Onwitel  Peszepdopna. IlnanerapHas wogens aroma u 5(827). HAA
npobiiema YCTOMYMBOCTH aroMma. PABOTA,
CepualnibHble 3aKOHOMEPHOCTH B CIIEKTpE aToMa BOJOPOJA. KP
O6obmennass  ¢opmyna bamspmepa. KomOmHaMOHHBIN JIP
TIPUHIIHIL.

[Tocrynatel bopa. OkcnepumMeHTalbHOE J10KA3aTEIbCTBO 4 1(§12,13), 1(§14), 3(§21). |[IIMCBMEH
JUCKPETHOM CTPYKTYpbl AaTOMHBIX YpOBHEW. ONBITHI 2(§3.4), 5(§28). [5(§13), HAA
®panka " I'epua. PABOTA,
KBanrtoBanne momenTa wummyibca. Teopus bopa atoma JIP
BOJIOpO/IA.

Monayab 2. KBanTOBasi TeOpHsi aTOMOB U MOJIEKY.I. 2 1(§30,31),3 4(6.122,124) [MMCbMEH
OnHo3nekTpoHHBIN aToM. KBaHTOBOMExaHUYecKass Teopus (§21,22), 5 (§12, HAA
aToMa BOJIOPOJia. YPOBHH DHEPTUU W BOJHOBBIC (DYHKITUH 15, 20) PABOTA,
CTallMOHApHBIX  cocTosiHUW. KBaHTOBBIE umcHa, HX JIP
¢buznueckuil cMmbIci. BeIpokaeHne cocTOsSHUM, KpaTHOCTh

BBIPOXKJICHUS. DJEKTPOMArHUTHBIE TEPEXOAbl B aToMax.

[IpaBuia orGopa.

CrnexTpsl aTOMOB LIEITOYHBIX METaJUIOB. 2 3(§21,23), 4 (6.105, 107, [MMCBMEH
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OcHoBHbIe cepuu criekTpa. JlyoneTHas CTpyKTypa CIIeKTPOB 5(§21,27), 111) HAA

U cnuH AekTpoHa. CruH-0pOUTaIbHOE B3aUMOJICHCTBHE. 1(§33,34) PABOTA,
ITonHbld MEXaHWYECKMM MOMEHT 3JIEKTPOHA, KBAaHTOBOE JIP

9HCIIO j. TepMbI aTOMOB LIEIOYHBIX METAJIOB.

MHOroseKTpoHHbIe aTOMbI. THUIMBI CBSI3€M 3JIEKTPOHOB B 2 2 1(§37,39), 4(6.154, 156,160) | [TucbMeHHast
aromax. J- | — cBa3p. Ilpubmmxenne L-S cBszu. Crue- 5(§25,30) pabora
opbutanpHOe  B3auMonelcTBue.  TOHKas  CTPyKTypa JIP

10 |ypossueii. Tepmbl aTOMOB. MyJIBTHIUIETHOCTb.

PesynbpTupyromuii MEXaHUYECKU U MAarHUTHBIA MOMEHTBI

MHOTO3JIeKTpOHHOTO  aroma. @akrtop Jlamge. OmnbiT

OliHmTelHa u ae Xaaca.

ATOM B MarHWTHOM H 3JeKTpudeckoMm moysix. Crnaboe u 2 2 3(§25), 1(§45,46) | 6(§43) KP

11 |cunbnoe none. Oddext 3eemana u [lamena-baka. Dpdexrt JIP
[ITapxa.

Omneit lltepna u ['epnaxa. DneKTpOHHBIM apaMarHUTHBIN 2 2 1(§15,35), 3(8§26), 5(§37),|muceMeHHas

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

26);
[punuun  [laynu. Craructuueckue pacnpeaeneHus 2 2 1(§52, 54,55),11(§56), 4(6.126, |KP,
®epmu-/lupaka u bosze-DitHmreitna. Oneprusi depmu. 3(§27), 127, 130) MUCbMEHHAs

13 |DnexrponHble KoHpUrypauuu. [Ipasmio Xynna. MneansHas 5(§31,32) pabota
cXema 3aloJHEHHUs] AJIEKTPOHHBIX 00o0sioueK. OObsicHEeHUE 3(§34),
nepuoIn4eckoil cucteMbl MeHeneena.

14 | PentrenoBckue cnektpsl. [IpaBuino Mosmm. 2 2 1(§57), 3(§30) 4(6.141, 145,146) |[KP
PenstuBuctckue  s¢dexkTsi B aroMHOM  (u3mKe. 2 1(§71,72) 6(§44,45) MUCbMEHHAs
VYpasuenue Kunelina-I'opnona. Ypasuenue [upaka. Tonkas pabota

15 |cTpykTypa  ypoBHEH  SHEprum  aTomMa  BOJOPOJA.

CoctosiHus ¢ orpunarensHoil sHeprueid. OmnbiThl JIamba u
Pezepdopna. duznueckne cBoWCTBa BaKyyma.
Monekyna. Anmnabatuyeckoe npuOIIKEeHUE. 2 2.1 |1(§58,63), 1(§64), MHUCbMEHHAas

16 MoekysIpHBIi  HOH BOgOpojaa. Molekyia BOIOpOJa. 3(§28,29) 5(§19) |4(6.180,182) pabota
XuMunueckas CBsI3b aTOMOB B MOJIEKyJax. BpamarensHas u JIP

KosebaTenbHass ~ DHEPrUM  MoJIeKyld.  MonekymspHsle
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CHeKTpbl.  BpamarensHble  crnekTpsl.  BpamjartenbHo-
KoJsieOaTenbHble CHEKTPbl. DJIEKTPOHHBIE CIIEKTPhI MOJIEKYJI.

Makpockornuueckue KBaHTOBBIE SIBIICHUS. | 2 2 2 3(837,41), 3(§36), 3(3an. Ha |MUCBMEHHAs
17 |CBepXnpoBOIUMOCTh U CBEPXTEKYyUeCTh M WX KBAHTOBas c. 196) pabora

IpUpO/IA.

Bcero yacos: 54 36 54 |34.1

Ilpumeuanue 1. Cokpamenne B Tabnune: KP — kontponsHas padora, JIP — naboparopnas padoTa.
IIpumeuyanue 2. Yacbl Ha CaMOCTOATENBHYIO PAa0OTY BKJIIOUYAIOT TaK)Ke BPEMs HA MOJATOTOBKY K 3K3aMeHY (KOHTPOJIb).
IIpumeuyanue 3. B Tabnuity He BKIIOUEHBI 3atuianupoBannblie 1.9 vaca OKP (rpynmoBasi, nHAMBH Ty bHAS KOHCYJIBTAIMS U UHBIC BUIBI Y4eOHOM
JeSITeIbHOCTH BO BPEMs CEMECTpa, [10Ipa3yMeBaloIMe KOHTAKTHYIO paboTy 00yJaromuxcs ¢ NpenoaaBaTeieM) .
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PeliTHHI — IVIaH AU CHUIIJIMHBI

(Ha3BaHME AMCUUIUIMHBI COITIACHO paboyeMy yueOHOMY ILIaHY)

«ATOMHAas (bI/I3I/IKa»

ITpunoxxenne Ne 2

HaIIpaBJICHUC «Pu3nKay HpO(bHHB «Pu3nKa KOHJICHCUPOBAHHOI'O COCTOSIHUS BEIISCTBA

Kypc 3, cemecTp 5

Buabl yueOHo# 1eATeJILHOCTH CTYAEeHTOB bamn 3a koHKpeTHOE  |UHCcTO Bayuist
3a/laHue 3aaHuil 3a Munu- Makcu-
CEMECTp MaJIbHBIHA MaJIbHBIN
Moayasb 1 «IkcnepuMeHTaIbHbIE 0CHOBbI KBAHTOBOI TeOpPHU»
Texkymuii KOHTPOJIb
ITucermenHas pabota Ne 1 4 5 0 20
PyGe:xHblil KOHTPOJIb
1. KorrponpHas pabota Nel 5 3 0 15
BCET'O [1IO MOAVYJIIO 1 0 35
Monayasb 2 «KKBaHTOBasi TeOpPUsi AaTOMOB M MOJIEKYJD)
Texkymuii KOHTPOJIb
3. KoHtponpsHas pabora No2 5 4 0 20
PyGe:xHblil KOHTPOJIb
1. IlucemenHas pabota Ne 2 3 5 0 15
BCET'O [1IO MOAYJIIO 2 0 35
IoompurenbHbie 6aNIbI
Yyactie B OTUMIIHAAAX 10 001IeH hu3nke | | 0 10
HTOro moompuTeJbHbIX 02J1JI0B 0 10
IMocemaeMocTsb (02/51bI BHIYUTAKOTCS U3 0011€el CYMMBbI HAOpaHHBIX 0aJ1JI0B)
1. Tlocemenne TEKIIMOHHBIX 3aHATHAI 0 -6
2. TlocemeHne NPaKTUUCCKUX 3aHATHHA 0 -10
HTOroBblii KOHTPOJIb
JK3aMeH 9 (Bompoc Owuiera) 2 Bompoca Makc. 18 6. |30
3 (mom. BOMPOC) 2 Makc. 6 6.
6 (3amaya) 1 Makc. 6 6.
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