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1. IlepeyeHsb NIAHMPYEMBIX Pe3yJbTATOB 00y4eHHS N0 AUCUHUILIUHE,
COOTHECEHHBIX € INIAHUPYEMBIMH pe3yJibTaTAMHU OCBOCHHUS 00pa30BaTeIbHOM
NPOrpamMmabl

[Tpu n3yyennn mucuurmnabl «PI1 AtomHas dusnkay y 00yqaromerocs JomKHB (OPMUPOBATHCS

CJIEYIOIINE KOMITETEHIINH:

OIIK-3: crmocoOHOCTBIO HCIONB30BaTh 0a30BBIE TEOpPETUYECKHE 3HAHUSA (DyHIAMEHTAIbHBIX
pas3zaesnoB o0mIel U TeOPETHUECKOW (GU3UKHU IS pelIeHus MPpo(hecCHOHAIBHBIX 3a/1a4;

[1K-3: rOTOBHOCTBIO NMPUMEHSTH Ha TPAKTUKE MPOQPEeCcCHOHATbHbIC 3HAHWUS TEOPHH W METOJIOB
(bU3NIEeCKUX UCCIICOBAHU;

[IK-4: crnocoGHOCTBIO TPUMEHATH Ha MPAKTUKE MpOoPEecCHOHAIbHbIE 3HAHMS W YMEHUS,
MIOJIy4Y€HHBIE ITPU OCBOEHUH NMPOPHUIbHBIX (PU3HMUECKUX JUCLUIIINH.

Jnst popmMupoBaHus yKa3aHHBIX KOMIIETEHIIMA W OCBOEHHS OOpa30BaTENbHON MPOTPAMMBI

oOy4aromuiics 10JKEeH M0Ka3aTh CIeAYIOIINE PE3YIbTaThl O0Y4EHHS 110 JUCLUIIINHE:

Pe3synbrarsl 00yueHus ®dopmupyemas IIpumeyanue
KOMTIIETSHITHS (C
yKa3aHUuEM
KOJIa)

3HaHusA - 3HaTh OCHOBHI KBaHTOBOW Teopuwy, | OIIK-3, Kpome aromHo# ¢puzuku, 3TH
KBaHTOBBIE  ypaBHeHHsl  jBwkeHus | [1K-3, BOIIPOCHI BXOJIAT B
MUKPOYaCTHI], kBanToBbIe | [1K-4 KOMIIETEHIINIO KBAHTOBOU
CTaTUCTUYECKHUE pacrpeneneHus; XUMUU U KBAaHTOBOM
TPaHMIIBI MIPUMEHUMOCTH ounonorun (OIIK-3). SABneHus
KJIACCHYECKMX M KBAHTOBBIX MOJIEIICH doTtorddekra, mudpakiun
¢buznueckux  SBJICHHUIA, CTPOEHHE YacTUll U
ANEKTPOHHOU 000JI09KH aToma, CBEPXIPOBOIUMOCTH IIHPOKO

KBAHTOBLIC 4HCJIa JJICKTpOHa W aToma,

IIPUMCHATIOTCS B

uX  (QU3UYECKUH  CMBICI,  POJIb UCCIIEIOBATEIILCKOM TEXHUKE
AIIEKTPOHHOU 000J109KH BO BCEX ECTECTBCHHBIX HaYK
B3aMMO/ICHCTBIH aTOMOB C BHEITHUMH DJIEKTPOHHOE CTPOCHHE
MOJISIMU; 3HATh OCHOBHBIC oTIpe/ieNsieT XMMUIECKUe
IKCTIIEPUMEHTAJIbHBIC (baxThI: CBOIICTBA - COBPEMECHHBIC
dbotorddexr, onbitel Ppanka u ['epua, kounenuu xumun (OITK-3).
onbIT  Pesepdopna,  mmanerapHyro TyHHenbHBIN 3D EKT,
MOJIeIb aTOMa, 3aKOHOMEPHOCTH B CBEPXIPOBOIUMOCTbD,
CHEKTpax aTOMOB, TUhpaKIIuIo boTodrpdekT, OTKpBITHE
Mukpoyactul, oneit llrepra wu CuHa, (eppPOMarHeTH3M,

I'epiaxa, siBICHHE CBEPXIIPOBOIUMOCTH
U CBEPXTCKY4YeCTH; 3HAaTh  POJIb
BHYTPEHHETO  CTPOCHHsI  BeIIeCTBa
(onmeKTpoHHON 000JI0YKM aToMa) B
dbopMupoBaHUH €ro (QU3NYECKUX U
XUMHYECKUX  CBOWCTB; BKJIA]
KBaHTOBOHM TEOPUU B Pa3BUTHE HAYYHO-
TEXHUYECKOTO MpoTpecca;

- 3HATh TEOPHIO U METOABI (PU3NYECKUX
HCCIIEIOBAHUM;

- 3HaTh TEOPETHUYECKHE OCHOBHI,
OCHOBHBIE TIOHSATHS, 3aKOHBI U MOJICIH
OCHOBHBIX pa3enoB (GU3UKH,

PEHTTEHOBCKOE M3JIyYEHUE U
JPYrue KBaHTOBBIE SBICHUS,
Jie)ar B OCHOBE MHOTHX
BBICOKHMX TEXHOJIOTHI
COBPEMEHHBIX METOJIOB
UCCIIeIOBaHUI BCEX
ectecTBeHHbIX Hayk (OITK-3)




- 3HAaTb KaK INPHUMCHATL 3HAHMUI,
IMOJIYYCHHBIC npu OCBOCHHUH
IIpo d)HJIBHBIX JUCHUIIIINH.

YmMmenusa

1. YMerh noHMMATh, U3JIAraTh 1
KPUTUYECKH aHAIM3UPOBATh 0A30BYIO
obniedu3nIecKyr0 HHGOpMaIHIo.

OIIK-3, TTK-3

2. YMeTh 3amuchiBaTh AJICKTPOHHBIC
KOH(UTypanuu aTOMOB
(pacnipenenenue AJIEKTPOHOB 1o
COCTOSIHMSIM) TIO HUX TOPSIKOBOMY
HOMEpPY B NEPHOJUYECKOM CHUCTEME
anemeHnToB J[.MI.MeHneneeBa coriacHo
HJIeaTbHOMN cxeme 3aM0JTHEHUS
ANIEKTPOHHBIX 000JI0UEK, YMETh YHUTATh
W 3alHuChIBaTh  TEPM  COCTOSTHUS
MHOTO3JIEKTPOHHOTO aTOMa

OIIK-3, TTK-4

Kpome atomHO# Qu3uku, 311
BOTIPOCHI BXOJISIT B
KOMIIETEHIINIO KBAaHTOBOU
xumun (OI1K-3).

3. YMeTh MOJIL30BATLCS
TEOPETUICCKIMHU OCHOBaMH,
OCHOBHBIMHM ITOHSATHSIMH, 3aKOHAMHU H
MOJIETSIMU (DU3UKH.

OIIK-3,
[1K-3

Brnanean
o
(HaBBIKH
/ OTIBIT
NesITeNb
HOCTH)

1. Brnagerp HaBBIKAMU pacueToB
JUIMH BOJH OCHOBHBIX CIICKTPaIbHBIX
JUHUH W DHEPTHMH  KBAHTOBBIX
MEePEX0JI0OB JJIT aTOMOB BOJIOPOJA U
HIETOYHBIX METAIJIOB. Bnaners
(GU3MYECKUMH ¥ MaTeMaTHYCCKUMH
MeToJaMu  OOpabOTKM W aHajau3a
nHpopmanuu B oOmactm  oOmiei
(1076370451

OIIK-3, TTK-3

2. Brnaneth HaBBIKAMH HCIOJIb30BaHUS
npaBuil  XyHIa JUIA  HaxOXICHUS
OCHOBHOTO TepMa COCTOSIHUS
MHOTORJIEKTPOHHOTO aTtoma. BraneTtsb
HaBbIKAMU MPUMEHEHUS] Ha TMPAKTUKE
npodeccuoHANbHBIX 3HAHUN U YMEHU,
MOJTy4€HHBIX npu OCBOCHUU
MPOQUIBHBIX GUZNYECKUX JUCIUILTUH.

I1K-4 ,O0IIK-3

[IpaBuno Xynaa
UCIIOJIb3YETCS B KBAHTOBOM
XUMHH, KBAHTOBOH (U3HKE
(OIIK-3). TepMmsbl cocTosSTHUS
UCIIOJIb3YIOTCSI B KBAHTOBO
OTTHKE, CIIEKTPOCKOIINU U
t.4. (OIIK 3)




2. lleab 1 MeCTO JMCUMILUIMHBI B CTPYKTYpe 00pa30BaTe/IbHOM NPOrpaMMbl

Huctummnaa « I AtomHas Gusnkay OTHOCUTCS K 6@306801 9aCTU padoyero yueOHOTO TIiaHa.
JucnumivnHa u3ydaercst Ha 3 Kypce B 5 cemectpe.

Henn m3ydenus mucuruimabl: « DI AtomHas duszukay

Lenpto y4eOHON MUCHMIUIMHBI SBISETCS (OPMHUPOBAHHME y CTYAEHTOB HAYYHOTO (U3UYECKOTO
MHPOBO33pEHUA Ha 0a3e U3y4eHHs] CTPOCHMsI DJIEKTPOHHBIX OO00JIOYEK aTOMOB M IPOLECCOB,
MIPOUCXOJSIINX B HHUX, 3HAKOMCTBO C JKCIEPUMEHTAJIbHBIMM METOJAAMHU AaTOMHOM (U3MKH, Pa3BUTHE
HAaBBIKOB T10 BBITIOJHEHUIO (PU3MUYECKOTO SKCHEPUMEHTA Ui TOTO, YTOOBI HMCIIOJIb30BATh MOITyYeHHBIS
3HAHUS B cBOEH NMPOeCCUOHANBHON AEATEIbHOCTH.

Jucuunnuna «®I1 ATomHast pusnkay 3akaHUMBaeT LUK JUCHUIUINH «O01mas Gusnka», B KOTOPbIX
paccMaTpuBaOTCsA, B OCHOBHOM, KJIACCHUECKUE MPEACTaBIECHUS (U3UKH, U HAUMHAET O3HAKOMJICHHE C
pe3ynpraTaMu (pU3NYECKUX SKCIEPUMEHTOB U TEOPETUUYECKUMHU MPECTABIEHUSIMHU B 001aCTH KBAaHTOBOM
TEOPHUU O CBOMCTBAX MUKPOOOBEKTOB U MATEPHH B LIETIOM.

Jlis OCBOEHHMS AMCLUMIIUHBI HEOOXOAMMBI KOMIIETEHIMHU, MPEIBAPUTEIbHO C(HOPMUPOBAHHBIE B
pamMKax H3y4YeHHs CIEAYIOUIMX AMCLUUIIMH: MEXaHUKa, MOJIEKYNIspHas (QHU3UKa, DIIEKTPUYECTBO U
MarHeTusM, ONTHKa, (U3NYECKUN NPAaKTUKYM, TEOpETHYeCKas MeXaHUKa, MaTeMaTUYeCKUd aHau3,
muddepeHnraibHble YypaBHEHUS, TEH30PHBINA aHaINU3 U BEKTOpHas ainreopa.

Uto0bl IpUCTYNUTh K M3ydeHUto AucuuriauHbel «®DII AtomHas dusnka» CTyIeHT MAOJDKEH 3HATh
OCHOBHbIE TOHSATHS M 3aKOHbl NEPEUYMCIEHHBIX BBIIE AWCHUUIUIMH, YMETh HAXOIUTh MPOU3BOJHBIE
GyHKIMI W WX Tpelenbl, yMETh IOJb30BaThCsl pas3iokeHHWeM GYHKIMA B psl, YMETh pellaTh
muddepeHnanbHble YpaBHEHUS! ¢ NMPUMEHEHUEM TPaHMYHBIX M HAYAJIbHBIX YCIOBUM, UMETh HABBIKU
HaXOXXJCHHUS  HEOIPEICNICHHBIX U ONpeleNeHHbIX HHTerpagoB (yHkumid. CTyIEHT AOKEH HMETb
IIPEJCTaBICHU 00 OCHOBHBIX CPEACTBaX M3MEpEeHUil B 1a00paTOPHOM (PU3MUECKOM MPAKTUKYME, YMETh
MI0JIb30BaThC M3MEPUTEIbHBIMM NPUOOpaMH B pPaMKax JIAOOPATOPHOro (U3NYECKOTo MPAaKTUKyMa,
MMETh HaBBIKH PAaCUY€TOB NOIPEIIHOCTEN IPSMBIX U KOCBEHHBIX U3MEPEHHM.

OcBoeHue naHHOrO pasjena oOmed (U3UKU SBISETCS 00s3aTEIbHBIM 3TalloM IOATOTOBKU K
U3yUEHHIO pa3zenoB TeopeTndeckod ¢usuku («KBaHToBas Teopus», «Pu3MKa KOHIECHCHUPOBAHHOIO
COCTOSIHUS») U CHIELIUATIbHBIX AUCHUIUINH.

3. Conep:xanue padoyeil nporpaMmmbl (00beM JUCHUILIHHBI, TUNIBI U BH/IbI
YUeOHBbIX 3aHATHI, y4eOHO-MeTOAuYeCKOe o0ecneuyeHrne caMoOCTOATEIbHOM
padoThI 00y4aKOIIMXCS)

Copepxanue paboueil mporpaMmsl peactanieHo B [Ipunoxenun Ne 1.



4, (I)OH}I OLCHOYHBIX CPECACTB M0 TUCHHUIIJTHHE

4.1. lepeyeHb KOMNETEHI M C yKa3aHUEM 3TAaNOB X POPMUPOBAHMA B

npouecce 0CBOeHUs 06pa3oBaTe/IbHOM NporpaMmmsl. OnucaHue nokasareJsien u
KpUTepHeB OLleHUBAaHUSA KOMIIETEHIIUM HAa pa3/IMYHbIX 3TaNax UX
dopmupoBaHuA, oMM CaHME KA OLeHUBAHUS

Koxa u ¢popmynupoBKa KOMIETEHITNH

OIIK-3

(yH1aMeHTaJIbHbIX

- CHOCOOHOCTHL  HCIIOJIB30BAaTh
paznenoB  o0mieil

npodecCuoHaNBHBIX 33/1a4;

0a30BbIC
TEOPETUYECKOMN

¢buzuku

TEOPETUUECKHE

3HaHUA

Ul peUIeHUs

Oran (ypoBeHb)
OCBOEHHS
KOMIIETEHIINH

[Tnanupyembie pe3ynbTaThl 00y4IeHUS
(mokazarenu JOCTH)KEHUS 3aJaHHOTO
YPOBHSI OCBOCHHSI KOMIIETECHITHH )

Kpurepun olieHUBaHUS PE3YIHTATOB
0o0yueHHs

«3a4yTeHo»

«He 3auTeHno»

IlepBsii aTan
(Ha4asbHBINA YPOBEHD)

3HAaTh TEOPETHYECKHE OCHOBBI, OCHOBHBIC
MOHSATHS, 3aKOHBI aTOMHOW  (DU3WKH,
(U3MKKH aTOMHOTO siipa MW  YaCTHII,
OCHOBBI KBaHTOBOI1 TEOpHUH, KBAHTOBBIC
YpaBHEHUS  JBW)KCHHS  MHUKPOYACTHIL,
KBaHTOBbIE CTaTHCTUYECKHE
pacrpeneneHus; TpaHuIlbl TPHMEHUMOCTH
KJIACCHYECKUX W KBAaHTOBBIX MOJIENEi
(buzndeckux SIBIICHUIA; CTpoeHune
AJICKTPOHHOMN 000JIOUKH aToMma,
KBaHTOBBIE YHCIA DJIEKTPOHA U aTOMa, UX
(hU3UIECKHUIT CMBICI, POJIb JJICKTPOHHOM
000JIOYKH BO B3aUMOJICHCTBUU aTOMOB C
BHEIIIHUMH TIOJIIMH; 3HAaTb OCHOBHBIE
JKCIIepUMEHTAIIbHBIE (hakThr:
dhorodpdekr, onviter Dpanka u ['epra,
ombIT Pesepdopaa, miaHeTapHYIO MOIETH
aToMa, 3aKOHOMEPHOCTH B  CIIEKTpax
aTOMOB, MU(PPAKIINI0 MUKPOYACTHII, OTIBIT
IlItepna u I'epnaxa, SIBJICHUE
CBEPXTIPOBOJMMOCTH W CBEPXTEKYUECTH;
3HaTh PpONb BHYTPEHHETO CTPOEHUS
BemectBa  (SMEKTPOHHOW  00OJIOYKH
aTtoMa) B OPMHUPOBAHHUH €r0 (PU3MIECKUX
U  XHUMHYECKHX  CBOWCTB; BKJIa]]
KBaHTOBOW TEOPHH B Pa3BUTHE HAyYHO-
TEXHUYECKOT'0 IIporpecca

[Toka3piBaeT MOJHOE
3HaHHE  MaTepHaia
NIIn HUMEECT 3HAaHUA
OOJIBIIION 4acTu
MaTepHana,
JIOITYCKAIOTCSI
HerpyOble OIUOKH

HNmeer
3HAYUTCIBbHBIC
npoOeITbl B

3HAHUAX, I(OI'IyCKaeT
CYIIIECTBEHHBIC
OIIMOKH B OTBETAX

MHOT'O2JICKTPOHHOI'O aTOMa

Bropoii otam (6a3oBblii |[YMeTh 4MTaTh M 3alUCBIBATH  TepM|YMeer He ymeer,

YPOBCHE) COCTOSHUS MHOT'O3JIEKTPOHHOI'O aTOMa A0ITyCKacT
3HAYUTCIBHBIC
OmmMOKH

Tperwuii sTan Brnaners HaBBIKAMU ncnoib3oBanus| [Ipakruyeckn He BIIaJICET,

(HOBBIIHGHHBIﬁ HpaBI/IJ'I XYHIla g HaXOXICHUA BJ1agccT JAOITYyCKaeT

YpOBEHb) OCHOBHOTO TepMa COCTOSTHHS SHa9MTCIEHBIC
OLINOKH




IIK-3 - TOTOBHOCTH MPUMEHSTH HAa IPAKTHKE MPOPECCUOHATBHBIC 3HAHUS TEOPHH U METOI0B
(U3HYECKUX UCCIICIOBAHUN;

Oran (ypoBeHb)
OCBOGHHS
KOMITETEHIINU

[Tnanupyembie pe3ynbTaThl 00y4ICHUS
(moka3arenu JOCTH)KEHUS 3aJaHHOTO
YPOBHSI OCBOCHHS KOMIIETCHITHH)

Kpurepun olieHUBaHUS PE3yIHTATOB
0o0yueHHs

«3auTeHo»

«He 3auteno»

IepBs1ii 3Tan
(HauaNIBHBIN YPOBEHB)

3HaTb  OCHOBBI ~ KBAHTOBOW
KBaHTOBBIC ypaBHEHUS
MHUKpPOYACTHII, KBaHTOBBIC
CTaTHCTUYECKHE pacnperneneHus;
IPaHUIIBEI MPUMEHUMOCTH KIIACCUYECKUX U
KBaHTOBBIX MoJenel ¢duznUecKux
SIBJICHUH; CTpOEHHUE 3JIEKTPOHHOU
O00OJIOYKHM aTOMa, KBAaHTOBbIE YHCIIA
JJEKTpOHA W arToMa, WX (QUINIECKUH
CMBICII, POJIb DJIEKTPOHHOW OOOJIOYKH BO
B3aMMOJICHICTBUM aTOMOB C BHEITHHUMHU
TIOJISIMU; 3HATh OCHOBHBIE
JKCIIEpUMEHTAIIbHBIE (bakThI:
¢dorodddexr, onbitel Ppanka m [epua,
orbIT Pesepdopna, mmaHeTapHyI0 MOJENb
aToMa, 3aKOHOMEPHOCTH B CIHEKTpax
aTOMOB, TU(PPAKIUI0 MUKPOYACTHUI], OIBIT
[IItepHa u I'epnaxa, SIBJICHUE
CBEPXIPOBOJMOCTH M CBEPXTEKYUECTH;
3HaTh pPOJIb BHYTPEHHEro CTPOCHHS
BemiecTBa  (QJICKTPOHHOW  0OONIOYKH
aroma) B (hOPMHUPOBAHUH €0 (PU3MICCKIX
U  XUMHYECKHX  CBOWCTB; BKJIa]]
KBaHTOBOW TEOPHUH B DPa3BUTHE HAyIHO-
TEXHUYECKOT0 ITporpecca

TEOpUH,
JBUKEHHUS

[Toka3eiBaeT MONHOE
3HAHHME  MaTepHuaia
WA HUMEET 3HaHUsA
0OJIBIIION 4acTH
MaTepuaia,
JIOITYCKAKOTCS
HErpyoObIe OIMOKHU

Nwmeer
3HAYUTETbHBIE
poOebl B

3HAHMSAX, JOMYCKAeT
CYIIECTBEHHBIE
OIIMOKH B OTBETAX

Bropoit otan (6a3oBblif |- YMeTh YMTaTh M 3alHMCHIBATH TEpM|YMeeT He yMeeT,
YPOBECHB) COCTOSIHUSL MHOT'ODJIEKTPOHHOI'O aTOMa AOITyCKaeT

- YMeTh  3amUCHIBaTh  JJICKTPOHHBIC SHAYUTEIILHBIE

KOHQMIypallud aTOMOB (pacrpeeieHue OmIHOK

JJNIEKTPOHOB TI0 COCTOSIHHSIM) TI0  HX

MOPSIIKOBOMY HOMEPY B TMEPUOANYECKON

cucreme dnementoB J.M.MenneneeBa

COTJIACHO WJICANTbHON CXEME 3arlollHCHHS

AJIEKTPOHHBIX 000JI0YEK
Tperuii sTan - Bmanmers HaBbIKaMu pacdeToB JUTHH BOIH [IpakTiudecku He BIIAJICET,
(TIOBBIIIICHHBI OCHOBHBIX  CHEKTPAJIbHBIX  JIMHUM  H|BTaACCT AOIyCKacT
YPOBCHE) 9HEPIMH  KBAHTOBBIX  IE€PEXOJOB  JUIS 3Haquem’HHe

OILIINOKH

aTOMOB BOAOpOJa U HICJTIOYHBIX MCTAJIJIOB

- Brnamers HaBBIKAMH HCIIOJIB30BAHUSA
TIPaBUII Xynana IS HAXOXKIEHUSI
OCHOBHOT'O TepMa COCTOSHUSA

MHOT'O2JICKTPOHHOI'O aTOMa

MK-4 - ciocoOHOCTBIO INPUMCHATH Ha IIPAKTHUKE HpO(l)CCCI/IOHaJ'IBHLIe 3HAaHUA U YMCHUA,
TOJIYYCHHBIC ITPHU OCBOCHHU N HpO(I)I/IJ'H:HBIX (I)I/IBI/I‘{CCKI/IX JUCIUIIINH,

Oran (ypoBeHb)

IInanupyeMble pe3yIbTAThl O0YUEHHS

Kpurepnu olieHnBaHHS pe3yIbTaToOB
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OCBOEHHS (moKa3zaTenu JOCTHXKEHUS 3aAaHHOTO 00yuenus
KOMIICTECH N YPOBHS OCBOEHHUSI KOMIIETEHIIUH )

«3a4TeHOo» «He 3auTeHO»
IlepBbIii sTan 3HaTh OCHOBBI ~ KBAaHTOBOH  Teopuwu,|[lokaseiBaer momnoe|Umeer
(HaanBHBIfI ypOBeHB) KBAHTOBBIE YpaBHEHUS JIBWKECHU S 3HaHUC MaTcpuajia| 3BHAYUTCIIbHBIC
MHUKpPOYACTHII, KBaHTOBLIE nim theeT 3HaHUA HpO6CJ'H>I B
CTATUCTUYECKHE pacIpeieeHus; OOJIBIION YaCTH|3HAHUAX, OOIYCKACT
TPaHULIBI IPUMEHUMOCTH KIJIACCUYECKUX U MatepHaia, CYMIECTBEHHbIC

o JOITyCKaroTCA OIIMOKHU B OTBETAX
KBaHTOBBIX Mozenen (1)1/131/1qu1<1/1§ Herpy6BIE OO
SIBJICHU; CTpOEHHUE 3JIEKTPOHHOU
00OJIOYKHM aToOMa, KBaHTOBbIE 4YHCJIA
JJIEKTPOHA M aToMma, WX (HU3INYECKUN
CMBICII, POJIb DJIEKTPOHHOW OOOJOYKH BO
B3aUMOJICICTBUM aTOMOB C BHEIIHUMU
IIOJISIMU; 3HATh OCHOBHBIE
JKCIIEPUMEHTAJIbHBIE (dakThI:
¢dorodddexr, onbitel Ppanka u [epua,
onbIT Pesepdopaa, nnanerapHyro Mojeib
aToMa, 3aKOHOMEPHOCTH B  CIEKTpax
aTOMOB, JU(PPAKINIO MUKPOYACTHUI], OTBIT
IlItepna u I'epnaxa, SIBJICHUE
CBEPXIIPOBOJIMMOCTH UM CBEPXTEKYUYECTH;
3HaTh pOJIb BHYTPEHHErO0  CTPOEHUS
BemecTBa  (DIEKTPOHHONW  00OIOYKH
aTtoMa) B (hOPMUPOBAHUH €r0 (PU3MUECKUX
N  XUMHYECKHX  CBOMWCTB; BKJIA]
KBaHTOBOM TEOPHUH B PA3BUTHE HAYYHO-
TEXHUYECKOr0 ITporpecca

Bropoit otan (6a3osblit |- YMeTh uHMTaTh M 3alHMCHIBATH TEpPM|YMeeT He yMeeT,
YPOBCHB) COCTOSIHUSI MHOTODJIEKTPOHHOI'O aTOMa AOITyCKaeT

- YMeThb  3amlMChIBATh  3JIEKTPOHHBIC SHAYUTEIIBLHBIE

KOHQHIypallud aTOMOB  (pacrlpeeneHue oK

9JEKTPOHOB TIO COCTOSHHUSIM) TI0 WX

MTOPSZIKOBOMY HOMEpPY B TEPHOANYECKON

cucreme odnementoB J[.M.MenneneeBa

COTJIACHO WJ/ICATHHON CXeMe 3arlONHEeHHs

3JICKTPOHHBIX 000JI0YEK
Tperuii sTan - Bmaymers HaBbIKaMu pacdeToB JUTHH BOIH |[IpakTiudecku He BIIAJICET,
(TIOBBIIIICHHBI OCHOBHBIX  CHEKTPAJIbHBIX  JIMHUM  K|BTaACCT AOIyCKacT
YPOBCHB) 9HEPIMH  KBAHTOBBIX  IEPEXOJOB LIS 3HaqueanHe

OILIINMOKH

aTOMOB BOJIOPOJIa ¥ IIENTOYHBIX METAJIOB

- Brmagerr HaBBIKAMH HCHOJIB30BaHHS
TIPaBUII Xynana ittt HaXOKIEHUS
OCHOBHOT'O TepMma COCTOSIHHUA
MHOT03JIEKTPOHHOTO aTOMa

Kputepusmu orieHUBaHUs SBISIOTCS Oallibl, KOTOPbIE BBICTABISIOTCS MPENOJIaBaTeIeM 3a
BUJBl JIEATENBHOCTH (OLIEHOYHbIE CpEACTBA) IO HUTOraM M3y4eHus Moiynel (paszenoB
JTUCIUIUIAHBI), IEPEYUCICHHBIX B PEUTHHT-TNIaHE TUCITUTUIAHEI.

[IkaJbl O1lEHUBAHUS:

3auTeHo — oT 60 10 110 peitTuHroBhIX OaioB (BKiItoUYas 10 MOOMIPUTENBHBIX OANIOB),

He 3auTeHo — oT 0 10 59 peHTHHrOBbIX OaIOB.



4.2. TunoBble KOHTPOJIbHbIE 33JJaHUS UM UHbIe MaTepHaJibl, HEO6X0AUMBIE I
OLleHKM 3HAaHUM, yMEeHH !, HABbIKOB U ONBITA AeATEJAbHOCTH, XapaKTePU3yIOIIUX
sTanbl popMHUPOBaHMS KOMIIETEHIUI B IPOIecCe OCBOEHUsI 06pa3oBaTe/IbHOU

MnmporpamMmmal. MeTOAl/I‘IECKI/Ie MaTepHaJibl, oripeae/idmue nmpooneaypbl
OIl€HUBAHUA 3HaHPIﬁ, YMeHI/II‘/'I, HABbIKOB MU OIIbITA A€ATE/JIBHOCTH,
XApPaKTEPHU3YIOLIHNX ITAIlbI (l)OpMI/IpOBaHI/IH KOMHeTeH].lI/Iﬁ

Oransl
OCBOECHU S

Pesynbrarsl 00yueHus

Komnerenum
P’

O1eHOYHBIE
CpencTBa

1-i

oTall

3uaHusa

3HATh OCHOBBI KBAHTOBOW TEOPHH, KBAHTOBBIC
YpaBHEHUS JBUKCHHUS MHKPOYACTHII,
KBaHTOBBIE CTATUCTUYCCKHUE pacIpeciicHUS;
T'PAHUIBI PUMEHUMOCTH KJIACCHUSCKUX H
KBAaHTOBBIX MOJIENIeH (PU3MUECKHUX SBIICHUH;,
CTpOEHUE 3JIEKTPOHHOM 000I0UYKH aTOoMa,
KBaHTOBBIE YMCIIA AIEKTPOHA U aTOMa, UX
(bMBUYECKUI CMBICI, POJIb SJICKTPOHHOM
000JI04YKH BO B3aMOJICHICTBIH aTOMOB C
BHEILTHUMH TOJISIMU; 3HATh OCHOBHbBIE
JKCIIEpUMEHTaNIbHBIC (DAaKThI: POTOADDEKT,
onbITel @panka u ['epria, onbiT Pesepdopaa,
IUTAHETAPHYIO MOJEh aTOMa, 3aKOHOMEPHOCTH
B CIIEKTpax aTOMOB, AU(PpaKLHIO
Mukpouactul, onsIT ltepna u ['epnaxa,
SIBJICHHUE CBEPXIIPOBOAUMOCTH U
CBEPXTEKYUECTH; 3HATh POJIb BHYTPEHHETO
CTpOEHUS BellecTBa (IEKTPOHHOM 000JI0UKH
aToma) B (GOPMHUPOBAHUH €T0 PU3HUCCKHUX U
XMMHYECKUX CBOMCTB; BKJIaJl KBAHTOBOM
TEOPUHU B PA3BUTHE HAYYHO-TEXHUYECKOTO
nporpecca

OIIK-3, TIK-
4

3amura
1ab0opaTopHBIX
pabot

2-1
JTan

YmMmenunsa

YMmeTh IOHUMAThb, U3JIaraTb U KPUTUUICCKU
AHAJIIN3UPOBATDH (I)I/I3I/I‘-ICCKYEO I/IH(l)OpMaI_II/IIO 110
OCHOBHBIM T€MaM aTOMHOM (I)I/I3I/IKI/I

OIIK-3, TIK-
4

3amura
1a00paTOPHBIX
pabot

2. Ymerp  3amuchiBaThb  3JIEKTPOHHBIE
KOHQHUrypaluu  aTOMOB  (pacrpejesieHue
JIEKTPOHOB IO  COCTOSHUSIM) 1O  MX
MOPSAJKOBOMY HOMEpPY B  IEPHOJANYECKOMN
CHUCTEME 3JIEMEHTOB J.N.MeHnneneeBa
COTJIACHO HUJCAIbHOM CXeMe 3aloJHEHUs
9JIEKTPOHHBIX 000JI0UEK

OIIK-3, TIK-
3

3amura
1a00paTOPHBIX
pabot

3.YmeTh YUTaTb n 3aI11uChIBaThb
COCTOSTHUSA MHOT'O3JICKTPOHHOT'O aTOMaA

TEPM

OIIK-3,
I1K-3, I1K-4

3amura
71a00paTOPHBIX
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pabor

3-i 1. Bnagers HaBbikamu pacueroB jiuH | OIIK-3, IIK- | 3amura
aran BOJH OCHOBHBIX CIEKTPAIBHBIX JUHUU © | 3 n1abopaTopHBIX

SHEPTUM KBAHTOBBIX MEPEXOJOB JUJIsI aTOMOB pabor
Bnager BOJIOPO/JA U IIEJIOYHBIX METAJIJIOB
b 2. Brnagets HaBbikamu ucnonszoBanus npasui | OIIK-3, [1IK- | 3amura
HaBBIKA XyHIa JUIsi HaxXOXKICHHWST OCHOBHOTO Tepma | 3 1a00paTOPHBIX
MU COCTOSIHMSI MHOTORJICKTPOHHOTO aToMa pabot

4.3 PeMTUHI-IUIaH AUCIUILINHBI

Pelituar—man AUCHHUIIIVHBI MPEACTABJICH B IPUJIOKCHHUN 2.
33}13]1]/]5[ AJisi OHCHUBAHUSA BBINOJHCHUSA U 3AIIIMTHI J'laﬁOpaToprIX paﬁoT

3a JI0IyCK, BBITIOJIHEHHE JTA00OpATOPHON pabOThI, 0(hOPMIICHHE OTYETA CTYACHT MOXKET
MOJTYYUTh 6 OaUTOB. 3a 3aIUTy OTYETOB 10 JTAOOPATOPHOU pabOTe CTYICHT MOXKET IMOJTYYUTh J0
6,5 6ay1oB. MakcMMaNbHBIH 0aJuT 3a BHITIOJIHEHHE U 3aIIUTY JIa0opaTopHoit padoTs 12,5 Gamios.

JlaGoparopHbie paOOTHI, BBIMOJHSAEMbIE B Kypc€ MW3Y4YE€HUS JUCHMIUIMHBL, OINHCaHBbl B
METONYECKUX YKa3aHUSX, IOCTYHBIX B JIAOOPATOPUH U B AIEKTpOHHOU ceTH baml'V:

Cnucok MeToANYeCKMX YKa3aHHUIl K J1a00paTOPHbIM padoTaM 1o aTOMHOI (pu3UKe:

Ne Haumenosanue Kon- | ABTOpsI Ton

/1 BO W30aHU
CTp. i

1 Meroaudeckue yka3aHus JJIs1 BHITIOJTHCHHS 12 Banamanos M.X. 2016

naboparopHoi paboThl Ne 1 o aToMHOM pu3HNKe
"N3yueHne oCHOBHBIX 3aKOHOB (oTodhPekTa"

2 Meroaudeckue yka3zaHus JIJIs1 BHITOJTHEHUS 12 Bananmanos M.X. 2016
nabopatopHoi padoThl Ne 2 110 aTOMHOM (U3HUKE
«OrpeiesieHue MOTEHIIUAIOB BO30Y K ICHHUS
aToMoB aprona (onbIT @panka u ['epia)»

3 Meroaudeckue yka3zaHUs JJIS BBITIOJTHCHHS 20 Bananmanos M.X. 2018
naboparopHoit padotsl Ne 4 o atoMHOM pusmke KOnaesa 10.X.
«M3ydeHue criekTpa u3ay4deHus: aToMa BOJ0poaa
U oIpeelicHUe MOCTOSTHHOM Puibepray

4 Metoudeckue yKa3aHus JUIs BHITIOJHEHUS 18 Banananos M.X. 2017
nabopatopHoit pabotel Ne 6 1o aToMHOM pusmke KOnaesa 10.X.
"N3yueHue renmnii-HeoHOBOrO jasepa'

5 Metoaudeckue yKa3aHus Ul BBIITOJHEHUS 18 banananos M.X. 2016

nabopaTopHoit paboTsl Ne 9 o aToMHOH (pu3uKe
«M3ydenune mudpakiuy 3JeKTPOHOB U
oTpeieIeHne MEeXIUIOCKOCTHBIX PACCTOSHUI

MTOJIUKPUCTAIIIA

6 Meroanueckue ykazaHus JUIsl BBITIOJHEHUS 32 banananos M.X. 2016
nabopatopHoit paboTs! Ne 10 mo aromMHO# pusnke Nmem6ero P.X.
«M3yueHne TOHKON CTPYKTYpbl aTOMa HATPHsD)

7 Meroanueckue ykazaHus JUIsl BBITIOJHEHUS 22 banananos M.X. 2017
nabopaTopHo#t paboTs! Ne 12 o aromHo# (usnke Nmemb6eros P.X.

«OMUCCUOHHBIN CHCKTpaHBHBIﬁ aHaJIn3 CIIJIaBOB
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Ha ctuinockone CJI-13»

8 Meroauueckue ykazaHus JiJIsl BBITIOJHEHUS 24 banananos M.X. 2016
naboparopHoit pabotel Ne 16 o aToMHO# pu3nke
"N3y4yeHue CTpyKTyphl CIIEKTpa ABYXaTOMHOM
MOJICKYJIBI»

IIpumepbl KOHTPOJIBLHBIX BONPOCOB K J1a00paTOPHBIM padoram:

KoHTposnbHbIe BOonpocCk! K 3amuTe 1aboparopHoii padotsl Ne 10
1o aToMHOU (pusmke «M3ydeHne TOHKOH CTPYKTYphI CIIEKTpa aTOMay!

1. B ueM cocTOUT NPUHIMIIUATIBLHOE OTINYHME SHEPIETUUECKHUX YPOBHEN HIEIIOUYHBIX JIEMEHTOB
OT YpOBHE# aToMa Bo10poa?

2. Yem 00ycroBJI€H KBaHTOBbIN ae(eKT?

3. JlaliTe kauecTBEHHOE OOBSICHEHUE 3aBHCUMOCTH KBAaHTOBOTO JieheKTa OT OpOUTATBLHOTO YHCIIa

4. 3anuiuTe CreKTpajIbHble CEPUU HIETIOUHBIX JIEMEHTOB.

5. UeM 0OBSACHUTH TyONETHYIO CTPYKTYPY CIIEKTPOB IIEIOYHBIX 3JIEMEHTOB?

6. Kakum B3anmoelicTBreM 00yCIOBIEHO TOHKOE pacIlenieHNe YIHEPreTHYECKUX CIIEKTPOB
aToOMOB?

7. Pacumpyiite 3amuch coctosHuit atoma P1s2 , 3Pz , 2Dsp, Fa.

8. OOBsCHHUTE PE3KOCTh M PA3MBITOCTh JIMHHUHN pe3koit 1 tuddy3HO# ceprii COOTBETCTBEHHO.

9. OnpeennuTe Pa3sHOCTb HEPTHit cocTosHMiA 32P3, 1 32P12 aToMa HaTpHSL.

10. ITocTpoiiTe cxemy IOMYyCTUMBIX IO MpaBUiIaM 0TOOPa KBAaHTOBBIX MEPEX0JI0OB aTOMa HaTpus

13 coCcTOsIHUA SF B OCHOBHOE COCTOSIHUE.

KoHTponbHBIE BOMTPOCH! K 3aIIUTE JJabopaTopHO paboThl Ne 4 o aToMHOM (u3nke
«M3yuyeHne criekTpa U3IydeHHs aToMa BOJI0poaa U
ompeeseHre MOCTOsIHHOM PunGepray:

1. Yto Ha3bIBaeTCs CHEKTPATIbLHON cepueii?

2. Yto Ha3pIBaeTCs rpaHulel cepun?

3. Hanmmure 06001meHnyto ¢popmyiny bambmepa 11 BOAOPO10110100HOTO aToMa.

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

5. Yto Ha3bIBaeTCs CHEKTPAIbHBIM TEPMOM?

6. Chopmynupyiite koMOMHAIIMOHHBIN npuHIMn Putia. Kakas cBs3b CyliecTByeT MEXIy
Teopueil bopa 1 KOMOMHAIIMOHHBIM PUHIMIIOM Putma?

7. Chopmynupyiite npaBuio yactoT bopa.

8. BeiBeaute hopMyiy yCIOBHs KBaHTOBaHHUSI SIEKTPOHHBIX OpOUT (BTOpoii mocTynar bopa). 9.
UYTto Ha3pIBaeTCS N30TOMMUYECKUM CABUTOM? UeM OTIIMUYAETCs CIIEKTp JIETKOTO BOJOPOAA OT
CIeKTpa JieiiTepust U TpUTHs (TSHKEIoro Bogoposa)?

10. Kakne KBaHTOBbIE UMCIIa OMMCHIBAIOT COCTOSHHUE JIEKTPOHA B aToMe Bojopoaa? B yem ux
(buznueckuit cMpicn?

11. Kakne cocTosiHUS Ha3bIBAIOT BBIPOXKACHHBIMU? UeMy paBHaA CTENEHB BBIPOKACHUS N-0T0
YPOBHs B aTOM€ Bogopoja?

12. Kax knaccupuIUpyIOTCsl COCTOSHUS 3JEKTPOHA 110 OpOUTAIbHOMY KBaHTOBOMY 4Hciy? 13.
Yemy paBeH B eaAuHuUIaX h MoIynb opOUTaIBLHOTO MOMEHTa d - 3JIeKTpoHa?

14. Onpenenute B equHULIAX h BO3MOKHBIE 3HAUEHHSI TPOEKLIUH OPOUTAIILHOIO MOMEHTA
umnynbca f-3nekrpoHa.

15. Yro Bsl 3HaeTe o mpaBuiax otoopa’?

16. Yro Ttakoe cnuH? YeMy paBHO CIIMHOBOE KBAaHTOBOE YHCJIO MIEKTPOHA?
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17. aiite onpeneneHre TOHKOM CTPYKTYpbl yPOBHEM.

18. Uto Takoe CIMH-OpOUTAIEHOE B3aUMOICHCTBHE?

19. HauepTuTte cxeMy SHEPreTHYECKUX YPOBHEH aToMa BOJOPOa C YI€TOM CIIMH-OPOUTAIEHOTO
B3aMMO/ICUCTBHS.
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OnucaHue METOAHUKH OLl€HMBAHH A BbBINTOJIHEHHUA U 3dLIIUThI JlaﬁopaToprlx pa60T:

- 12,5 6amioB mosyyaeT CTYyACHT, €CJIM UM CJIaH JOIMYCK K JJa0opaTOpHO# paboTe, MOJTHOCTHIO
BBITOJIHEHA TabopaTopHast paboTa M MOJHOCTHIO O(OPMIIEH OTYET; TIOJTHOCTHIO OTBETHII HA
3aJJaHHbIC BOIIPOCHI;

- 7-12 6aioB moJTy4aeT CTYICHT, €CJIM UM ClIaH JOITYCK K JIA0OpaTOpHOU paboTe, MOTHOCTHIO
BBITIOJTHEHA JTabopaTopHast paboTa M MOIHOCTHIO0 0O(OPMIICH OTYET; HO YaCTHYHO OTBETHII HA
3aJJaHHbIE BOIIPOCHI;

-6 6aIoB MOINTy4YaeT CTYJCHT, €CIIM UM C/IaH JIOIYCK K JIAOOpaTOpHOU paboTe, MOTHOCTHIO
BBITIOJTHEHA JJabopaTopHas paboTa U MOJIHOCTHIO O(DOPMIICH OTYET;

-1-5 GanoB moJydaeT CTYIEHT, €U TIPH cllaye J0IMyCcKa K JaOopaTOpHBIM paboTam,
BBITIOJIHEHUS JTaOOpaTOpHOU pabOThI M 0(OPMIICHUH OTYETA JOMYIIEHbl HEA0YETHI;

- 0 6ayyIOB CTaBUTCS NPU HEBBITIOJTHEHUH JTAOOPATOPHOI pabOTHI.

B pamkax WCIOJIb30BaHUS MOJYJIbHO-PEHTHHTOBOM CHUCTEMBl OOY4YE€HHS U OICHKHU
yCIIEBAaEMOCTH CTY/AEHTOB MTOTrOBasl OLIEHKAa 3HAHUM CTy/EHTa IO JUCHUIUIMHE MPOU3BOAUTCS IO
CyMMe 0aJuioB, MOJIyYEHHBIX B paMKaxX TEKYHIEro U pyOeKHOro KOHTPOJS 3HaHWM, yMEHUH U
HaBBIKOB B T€UEHHUE CEMECTpa.

3a paboTy B cemecTpe cTyaeHT noaydaeT 10 100 GayuioB 3a BBIMIOJHEHWE 3aJaHUN B paMKax
TEKYILIEro M PYOEeKHOTO KOHTPOJS U JNOMOJHUTENbHO a0 10 6amioB 3a pe3ynabTaThl ydacTus B
OJIMMITHAJIC CTYJIEHTOB 10 oOmiel ¢u3uke. st 3auera CTyAEHT JOHKEH HaOpaTh B CEMECTpe He
MeHee 60 6amoB.

IIpumepbl 1ONOTHUTEIBLHBIX BOPOCOB:

Cdopmynupyiite moctynarsl bopa.

Uto ObuTO BIIepBBIE OOHApYX)eHO B onbiTe Dpanka u ['epria?

Hanumure 0606mennyo Gopmyny banemepa uist cepuit n3iaydeHus aroma BOJI0OpOaa.

Cdopmynupyiite runortesy ae bpois.

UYto BriepBrie H0Ka3ai onbIT JleBucCona u Jxepmepa?

B gem 3akirouaercst GU3NYECKUA CMBICT BOJJHOBOM (DYHKIIHH.

ChopmynupyiiTe npuHIUI HeonpeaeneHHocTH [ eiizenbepra.

Hanummure gopmyibl ais onepaTopoB KOOPAUHATHI U UMITYJIbCA.

Hanummure popmyny ypaBuenus Hlpenunrepa ans cCTallMOHAPHBIX COCTOSHUI.

0. Onummure monens aroma Pesepdopaa.

1. Hanumure dopmyiy Uis SHEPrUM aToMa BOJIOPO/a.

12. HazoBuTe KBaHTOBBIE YHCIIA DJIEKTPOHA.

13. IlpuBeaute KIacCUPUKAIUIO COCTOSHUMN STEKTPOHA IO MOMEHTY UMITYJIbCA.

14. Yemy paBHO CIIMHOBOE YHUCIIO AJIEKTPOHA?

15. Yto BnepsbIe Ob110 0OHapyxeHo B omnbite LlITepHa u I'epnaxa?

16. Kakoe kBaHTOBOE UKCJIO OMpeeisieT BO3MOKHbIE 3HAUECHUS TPOSKIIUA MAarHUTHOTO MOMEHTa
aToma?

17. B yem 3akmrodaercsi GU3MUECKUN CMBICT KBAHTOBOTO YHMCJIAa TIOTHOTO MEXaHHUYECKOTO
MOMEHTa aroma?

18. Cdopmynupyiite npunuun [aymnu.

19. Onumure UaCATBEHYIO CXEMY 3aMOTHEHHSI AJIEKTPOHHBIX 000JI0UEK aToMA.

20. B ueM nmpuunHa NIEPUOAUMYHOCTA XUMHUUYECKUX CBOMCTB DJIEMEHTOB C YBEIMYCHHEM HX

MOPSIIKOBOTO HOMEpa?

RBPpooo~Nok~wDE
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5. YueOHO-MeTOoAMYEeCKOEe U MHPOPMALIMOHHOE o0ecnievyeHne TUCIUTINHBI

5.1. [lepeyeHb OCHOBHOM U JONOJIHUTE/IbHOM YYe€OGHOM JIUTEPATYPHI,
He00X0AUMOM JJis1 0OCBOEHU A JUCLHMUILIMHBI

OcHoBHasA JIMTEpaTypa:

1. HInonsckuii 3.B.. ATomHas ¢usuka : yaebnoe nocodue / J. B. llnonsckuit .— M. : Jlans,
2010 . T. 1 : Benenue B atomuyio ¢pusuky / 3. B. Illmonsckuit .— 8-, ctep. — 560 c. [B
ouos. baml'V umeercs 25 9k3.]

[monsckuit 3.B. . ATomHas gusuka [DneKTpoHHBIA pecypc] : yueOHuK : [B 2 1.] / O.B.
[nonsckuit .— CII6. [u ap.] : Jlans, 2010 . T. 1: BBenenue B atomuyto pusuxy .— Uz, 8-
e, crep. — 557 c¢. JIocTymn K TEKCTY 2JE€KTPOHHOTO M3JaHUsI BO3MOKEH 4epe3 DIIeKTPOHHO-
OMOIMOTEYHYIO CUCTEMY U3/1aTeNIbCTBA "Jlanp" —

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

2. Ilnomsckuit D.B.. ATomHas ¢usuka : yaebHOe ocooue / 3. B. IlInonsckuit .— M. : JlaHb,
2010. T. 2: OCHOBBI KBAaHTOBOW MEXaHHUKH W CTPOCHHUE IEKTPOHHOU 000J109KH aToMa .— 6-
e, ctep. — 448 c¢. [B 6u6a. baml'y umeercst 25 9k3.]
HInonsckuit D.B.. AtomHas ¢usuka [DaekTpoHHbId pecype] : yuebnuk : [B 2 1.].— CIIO.:
Jlanb, 2010 .— T. 2: OCHOBBI KBAHTOBOW MEXaHWKH U CTPOCHHUE DJIEKTPOHHOW 000JI0UYKH
aroma .— M3a. 8-e, ctep. — 557 c..— JloCcTyn K TEKCTY 3JIEKTPOHHOTO M3IaHUSI BO3MOKEH
yepe3 DNeKTPOHHO-ONOIHOTEUYHYO CHUCTEMY W3/1aTeNbCTBA "Jlanp"

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

3. Cuyxun JI.B. O6mmii kypc ¢puzuku. AToMHas u saepHas ¢pusuka. Y.1, AtomHas ¢pusnka.
M. ®usmatiur-MOTHU, 2005 r. [B 6ubn. baml'y umeercs 81 ak3.]

4. HUponos U.E. 3amaum o KkBaHTOBOH (u3HKe : yued. mocoOue A1 By30B. 2-U3/11., UCIIP. —
M. : ®usmarnur, 2001 .— 215 ¢. [B 6u6n. bamlV umeercsa 50 3x3. uza. 2001 r.+ 21 3k3.
m3a. 1991 r. |
Hponos U. E. 3agauu no obmeit pusuke [DnexTpoHHslii pecype] : — Uzn. 14-e, crep. —
Cankrt-IlerepOypr : Jlaup, 2016 .— 416 c. .— JloCTyn K TEKCTY AJIEKTPOHHOTO U3/IaHUS
BO3MOJKEH uepe3 DIEKTPOHHO-OUOIMOTEUHYIO0 CUCTEMY H3/laTenbeTBa "JlaHp"
<URL:https://e.lanbook.com/book/71750#book_name>.

5. CagenneB U.B. Kypc o6meii pusuxu. U3a. 6-e, crep. — CII6. : Jlans, 2006 . - T.3:

KBanToBas ontuka. AtomHas ¢pusmnka. Pusnka TBepAoro tena. Gusrka aTOMHOTO s/pa U
anemeHTapHbIX yactul] .— 320 c. [B 6ubn. baml'y umeercs 30 ax3.+6 (2007.
ACTPEJIb)+33 (KHOPYC-2009)]

CagenbeB U.B.. Kypc oOmeit ¢pusuku [Dnextponsslil pecypce] : B 5-tu 11. / U. B. CaBenbeB
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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
https://e.lanbook.com/book/71750#book_name
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

.— CII6. : Jlanb, 2011- .— T. 5: KBanroBas ontuka. AromHas ¢puzuka. ®usznka TBEpIOrO
tena. Gu3nka aTOMHOTO sipa U AJIeMEHTAapHBIX YacTul] .— 5-e m3a. — 2011 .— 384 c.
JloCTyIl K TEKCTY 3JIEKTPOHHOTO M3JIaHHsI BOBMOKEH 4epe3 DICKTPOHHO-ONOIHOTCYHYIO
cucteMy u3ngatenbcTa "Jlanp'".—

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

JlonosIHUTe/IbHAA JIMTepaTypa:

1. MarseeB A.H. Atomuas ¢usuka. M. Beiciiast mkona, 1989 r. [B 6ubn. baml'y umeercst 29
IK3.

2. HWponos N.E.. KBantoBas ¢pusnuka. OcHOBHBIC 3aKOHBIL. 3-¢ m3a. M. : BUHOM. Jlabopatopus
3HaHwmii, 2010 .— 256 c. [B 6u6n. baml'Y umeercs 25 3k3.]

3. B.II. KopsBoB. Metoibl penieHns 3a1a4 B 001meM Kypce GU3nku. ATOMHAS U siiepHast
¢busuka : yuae6. mocobue. Mocksa : Crymenr, 2012 . 327 c¢. [B 6ubn. baml'yY umeercst 25
9K3.]

4. T'punkpyr, M. C. JlabopaTopHBIif TpakTUKyM 10 GHU3MKe [ DIEKTPOHHBIN pecypc] : yueOHoe
nocobue / M. C. I'punkpyr, A. A. Bakymok .— CIIO0. : Jlans, 2012 .— 480 c. JlocTym
TEKCTY MEKTPOHHOTO U3AaHUS BO3MOXKEH Yepe3 DNEeKTPOHHO-OUOIHOTEYHYIO CUCTEMY
n3narenscrBa "Jlanp" .— ISBN 978-5-8114-1293-8 .—
<URL:http://e.lanbook.com/books/element.php?pll_id=3811>.

5.2. [lepeyeHb pecypcoB HHPOPMALUOHHO-TEJIEKOMMYHUKALUOHHOM CeTH
«MHTepHEeT» U MPOrPAaMMHOr0 06ecne4eHus1, HE06X0AUMBbIX AJIs1 0CBOE€HHS
JAMCIUIITMHBI

1. Dnekrponnas 6mbnuoreuynas cuctema. Db baml'yY. — CoOcTBeHHas 3JIEKTpOHHAs
O0ubnroTeka y4eOHBIX WM HAy4YHBIX AJIGKTPOHHBIX H3JaHHM, KOTOpas BKJIIOYAET H3JIaHUS
npenojaBateneid baml'y. ABTOpu30BaHHBIA JOCTYN O Mapojl0 U3 JIOOOH TOYKH CETU
Wntepuer. Peructpanus B bubnuotexe baml'V, nanpHeimuii 7ocTym U3 11000# TOUKH CETU
Hurepuer. — https://elib.bashedu.ru/

2. DnekTpoHHas OuOIMOTEeYHas cucTeMa .YHHBEpCUTETCKas OMOIMOTEeKa OHJIAiH.—
[TonnotexkctoBass bBJ] yueOHBIX W HaydyHBIX DSJEKTPOHHBIX H3AAHUNA. ABTOPHU30BAHHBIN
JOCTYII TI0 MapoJito u3 Jar000i Touku cetu Mutepuet. Peructpanus B bubnuoreke baml'V,
JajgbHEHIUi 1oCTyn u3 moboii Touku cetu Uutepuet. —https://biblioclub.ru/

3. DnekTpoHHas OuOIMOTeYHasi cucTeMa u3naarenscTa Jlanb. — [lomHoTekcToBast b1
y4eOHBIX M HAyYHBIX DJIEKTPOHHBIX HW3JaHUN. ABTOPHU30BAaHHBIA JOCTYN MO MapoJi0 U3
mo6oit Touku cetu MuTeprer. Peructpanus B bubnuoteke baml'V, nanpHeimuit qoctyn u3
nr06oi Toukn cetn Mutepuer. — https://e.lanbook.com/

4. DnextpoHHbli Katasnor bubmmorexkun baml'V — ChpaBo4HO-IIOMCKOBBINM amnmapar
oubnnoreku. Brximouaer B cebsd CUCTEeMYy KarajloroB H KapTOTEK, CIPaBOYHO-
oubnmorpaduyeckuit pounx. — http://www.bashlib.ru/catalogi/

MeToauyecKue yKa3aHHs K JIAO0OpPaTOPHBIM pa6oTaM B 3JIEKTPOHHOU popme:

1. Metoauueckue ykazaHus JUisl BBINOJIHEHUS JabopaTopHOi paboTsl Ne 1 o aToMHOU pu3uke

"N3y4yeHre OCHOBHBIX 3akOHOB (hoToddhdekra" / DnekTpoHHBIN pecype. JJoOCTYmHO U3 AIeKTPOHHON
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http://e.lanbook.com/books/element.php?pl1_id=708
http://ecatalog.bashlib.ru/cgi-bin/zgate.exe?ACTION=follow&SESSION_ID=5992&TERM=%D0%93%D1%80%D0%B8%D0%BD%D0%BA%D1%80%D1%83%D0%B3,%20%D0%9C.%20%D0%A1.%5B1,1004,4,101%5D&LANG=rus
http://e.lanbook.com/books/element.php?pl1_id=3811
http://www.bashedu.ru/sites/default/files/izuchenie_osnovnyh_zakonov_fotoeffekta.pdf

ceTu baml'V. URL.:
http://www.bashedu.ru/sites/default/files/izuchenie_osnovnyh_zakonov_fotoeffekta.pdf

2. Metonudeckie yka3zaHUs ISl BBIOJIHEHUS JIA0OpaTOpHOU paboThl Ne 2 1o aTOMHOM
¢u3uke "OnpenereHre MOTCHIMATIOB BO30YXICHUS aTOMOB aproHa" / DJEKTpOHHBIA pecypc.
HoctynHo u3 3IEKTPOHHOM ceTu baml'V. URL:
http://www.bashedu.ru/sites/default/files/opredelenie_potencialov_.pdf

3. Metoanueckue yka3aHus JUIsl BBITIOJHEHUS TabopaTopHO# padoTsl Ne 4 o aTOMHOU (HU3uKe
«M3yyeHne criekTpa W3JIydeHHs aToMa BOJOpOJa M OMNpEACICHHE MOCTOsSHHON Pundepra» /
DNEeKTPOHHBIN pecypc. HoctynHo u3 BIEKTPOHHOU ceTn bamlVy. URL:

http://www.bashedu.ru/sites/default/files/izuchenie_spektra_izlucheniya_atoma_vodoroda_i_oprede
lenie_postoyannoy_ridberga.pdf

4, Meroandeckue yka3zaHus JIJIsl BBITIOJIHEHUS JIa00paTopHOM paboThl Ne 6 o aToMHO# usnke
"M3ydeHue reauii-HeoHOBOro Jiaszepa'/ DJIEKTPOHHBIH pecypc. J(OCTYyIMHO W3 3JIEKTPOHHOW CeTH
bamI'V. URL: http://www.bashedu.ru/sites/default/files/izuchenie_geliy-neonovogo_lazera.pdf

S. Metoudeckue ykazaHus JUIsl BBIIOJIHEHUS 1a0opaTopHoi padoTel Ne 9 o atomHOM (usnke
«M3yuenne  mupaknuu  OJIEKTPOHOB W ONPEIEICHHE  MEXKIUIOCKOCTHBIX — PacCTOSHUMN
nosmkpuctaiay /| DaekTpoHHbIH pecypc. JloctymHo u3 anekrponHoi cern baml'yY. URL:
http://www.bashedu.ru/sites/default/files/izuchenie_difrakcii_elektronov_i_opredelenie_mezhplosk
ostnyh_rasstoyaniy_polikristalla__0.pdf

6. Metonuyeckre yka3zaHUS JUIsl BBINOJHEHUs JiabopaTopHOM paboTel Ne 10 mo aromHoi
¢dusuke «M3ydeHre TOHKOW CTPYKTYpbl aroma Hatpus» [ DaeKTpoHHbBIH pecypc. JocTymHO u3
BJIEKTPOHHOU ceTu bamlVy. URL:
http://www.bashedu.ru/sites/default/files/izuchenie_tonkoy_struktury spektra_atoma_natriya.pdf
7. Meroaudeckue yka3aHUsl I BBITIOJHEHUs JiabopatopHoil paboTel Ne 12 mo atoMHO#
¢busnke «DMUCCHOHHBIN CIIEKTPAIbHBIA aHaIu3 CruiaBoB Ha ctusockone CJI-13» / DaeKTpoHHBIH
pecypc. JocTymHo u3 ANIEKTPOHHOMN ceTn bamI'V. URL:
http://www.bashedu.ru/sites/default/files/emissionnyy_spektralnyy_.pdf

8. Meroaudeckue yka3aHUsl I BBITIOJHEHUs JiabopatopHoil paboTel Ne 16 mo aroMHO#
¢busuke "H3yueHure CTPYKTYPBI CIEKTPa JIBYXaTOMHON MOJIEKY/IbDy | DJIEKTPOHHBIA pecypc.
JocTymHo u3 ANIEKTPOHHOU CeTH bamlI'V. URL.:
http://www.bashedu.ru/sites/default/files/izuchenie_struktury spektra dvuhatomnoy molekuly.pd
f
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http://www.bashedu.ru/sites/default/files/opredelenie_potencialov_.pdf
http://www.bashedu.ru/sites/default/files/opredelenie_potencialov_.pdf
http://www.bashedu.ru/sites/default/files/izuchenie_osnovnyh_zakonov_fotoeffekta.pdf
http://www.bashedu.ru/sites/default/files/izuchenie_spektra_izlucheniya_atoma_vodoroda_i_opredelenie_postoyannoy_ridberga.pdf
http://www.bashedu.ru/sites/default/files/izuchenie_spektra_izlucheniya_atoma_vodoroda_i_opredelenie_postoyannoy_ridberga.pdf
http://www.bashedu.ru/sites/default/files/izuchenie_osnovnyh_zakonov_fotoeffekta.pdf
http://www.bashedu.ru/sites/default/files/izuchenie_geliy-neonovogo_lazera.pdf
http://www.bashedu.ru/sites/default/files/izuchenie_osnovnyh_zakonov_fotoeffekta.pdf
http://www.bashedu.ru/sites/default/files/izuchenie_osnovnyh_zakonov_fotoeffekta.pdf
http://www.bashedu.ru/sites/default/files/izuchenie_difrakcii_elektronov_i_opredelenie_mezhploskostnyh_rasstoyaniy_polikristalla__0.pdf
http://www.bashedu.ru/sites/default/files/izuchenie_difrakcii_elektronov_i_opredelenie_mezhploskostnyh_rasstoyaniy_polikristalla__0.pdf
http://www.bashedu.ru/sites/default/files/izuchenie_osnovnyh_zakonov_fotoeffekta.pdf
http://www.bashedu.ru/sites/default/files/izuchenie_tonkoy_struktury_spektra_atoma_natriya.pdf
http://www.bashedu.ru/sites/default/files/izuchenie_osnovnyh_zakonov_fotoeffekta.pdf
http://www.bashedu.ru/sites/default/files/emissionnyy_spektralnyy_.pdf
http://www.bashedu.ru/sites/default/files/izuchenie_osnovnyh_zakonov_fotoeffekta.pdf
http://www.bashedu.ru/sites/default/files/izuchenie_struktury_spektra__dvuhatomnoy_molekuly.pdf
http://www.bashedu.ru/sites/default/files/izuchenie_struktury_spektra__dvuhatomnoy_molekuly.pdf

6. MarepuanbHo-TexHH4ecKass 0a3a,

HeoOXoAMMAs JUISl  OCYLIECTBJICHHUS

00pa3oBaTeJIbHOIO MPoLecca Mo AUCHHUILJINHE.

MarepuanbHO-TeXHHYECKAA

0a3a, HeoOxoaMMasi /sl OCYLIECTBJICHMS

Oﬁpa30BaTeJILHOF0 nmponoecca 1mo IMCUUIIJIMHE NpuBEACHA B Ta0InIlE:

HaumenoBanue Bun HanmenoBanue o00pyaoBaHus, MPOrPAMMHOTO

CHEIMATM3UPOBAHHBIX |  3aHATUI obecrieueHust

ayIUTOpUH,

KaOWHETOB,

naboparopuii
1 2 3

yueOHnast aynurtopus | Jlabopatop | 1)YcranoBka ajisi M3y4eHHS] OCHOBHBIX 3aKOHOB
JUTSL IIPOBEJCHUS | HbIE dotorddexra (YcTpoiicTBO U3MEPUTENBHOE JUISl U3YUYEHUS
1a00paTOPHBIX 3aHSTUS BHemHero Gpotodddexra GIIK-10).
3aHATUH:  ayJUTOPHS 2)YcranoBka ans uzydeHus onbsita @panka u ['epua:
Ne 212 (pusmar tupatpoH TI'-0.1-0.3 ¢ aproHOBBIM HAITOJIHUTEIEM,
KOpPIYC) peryaupyeMslii HICTOYHHMK NUTaHus, ammepmerp Ha 0,1 A

nuHB. 1X6348, BonsT™meTp Ha 3 B, BosnbT™MeTp Ha 30 B,
MHUKpOaMIIEpMETp, MaHeNb yrpaBienus. Ociumtorpad
nByxkaHanbHbId C1-220 unB. 2101043298, YcranoBka st
OTIpe/IeNIeHUs] PE30HAHCHOTO MOTEeHIMaIa MeTooM PpaHka
u ['epua®IIK-02 (YcrpoiictBo usmepurensHoe Ne 714 uHB.
000002101046615, oowekT uccnenoBanus Ne 714).

3) YcraHnoBKka 115 M3Y4YEHHS CIIEKTPa U3ITy4CHHs aTOMa
BOJIOpOJIa M OTIpe/ieSieHre MOCTOsTHHOW Puibepra:
Monoxpomatop MYM k ycranoske @IIK 09
nHB.1101043557 YcranoBKka AJis UI3y4eHUs CIIEKTpa aToMa
Bojopoaa GIIK 09 Uus. 1101043610

4) YcraHoBKa ISl K3y4eHUs reJIui-HEOHOBOTO Jiazepa: 1)
Uctounuk nazepuoro uznydenuss MJI-1 Ne 0028 01.98 uns.
21010424690002; 2) onrtuueckasi CKaMbsi; 3) TOJISIpOU.T; 4)
nudpakIMOHHAS PEIIeTKa; 5) 3KpaH.

5) YcranoBka [uist u3ydeHust Tudpakiiui 3JIEKTPOHOB U
OTIpe/IeNIeHHUs] MEXKIIIOCKOCTHBIX PAcCTOSHUI
MOJIMKpUCTAIIA: AudpakTorpaMmma, MUKPOCKOTI
n3meputenbHbii MUAP-12 Ne 230510.

6) YcTraHoBKa JUIsl U3y4eHHsI TOHKOM CTPYKTYpBI CIIEKTpa
aToMa HaTpHUsL: TPEXIPU3MEHHBIN CTEKIISTHHBIN crieKTporpad
HCII-51 Ne 570096, ciektpanbhble amiisl, uH3a(F=94),
W3MEPUTENBHBIN MUKpOCKOI, apoccenb Ne 630246 uHB.
354516.

7) YcraHoBKa JUTsl SMUCCHOHHOTO CHEKTPaIbHOTO aHAIHM3a
crutaBoB Ha ctriiockone CJI-13 Ne 908048 uns. 013/1-
0003909, uccnexyembie 0Opa3iibl. 8) YcTaHOBKA TS
W3YYEHUsS CTPYKTYPHI CIIEKTpa ABYXaTOMHOM u3MaT
KOPIYC — y4eOHOE MOJICKYIIbI: TPEXIPU3MEHHBII
crexisiHHbIN ciektporpad UCII-51 ¢
aBTOKOJUTUMAIMOHHOU kamepoin YD-90 Ne600330,
mun3a(F=94). MonoxpomaTop yHUBepcaabHbIi YM-2 UHB.
11010440109 Crenp - unB. Ne 2101046757/3 ocka
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MarHuTHO-MapkepHas — lmt. Crossl 1abopartopHsie -1 1mT.
Crynbs- 30 T

Uuranehelii 3a1 Nel
(rmaBHBIN KOpHyc, 1
ITaxK)

Uuranpuelii 3a1 Ne2
(xopnyc ¢usmara, 2
ITaX)

Camocrost
eNbHAS
pabota

Hayunbiii u yuyeOnwiii ¢onn, HayyHas nepuonauka, [IK
(MoHOOMOK) - 3 mmr, Wi-Fi goctym ans MOOHIBHBIX
yCTpolcTB, HeorpanudeHusli noctyn k OBC wu B/
KOJIMYECTBO MOCATOYHBIX MeCT — /6.

19




[Tpunoxxenne Ne 1

MMHOBPHAVKHN POCCHHN
OI'bOY BO «bAIIKNPCKUU I'OCYJAPCTBEHHBIM YHUBEPCUTET»
®U3MKO - TEXHUYECKH HHCTUTYT

COJEPKAHUE PABOYEN ITPOT'PAMMBI

JUCITUILIINHEI «DII AtomHasg dbuzukay Ha 5 CEMECTp
(Hal/lMeHOBaHI/le Z[PICLII/II'IJ'II/IHLI)

o4yHada

(hopma o0yueHHs

Oo0bem

Bua paéorsl

AUACHUTLTHHBI
O6mras TpynoemkocTs aucuuruinabl (3ET / gacoB) 2[72
Y4eOHBIX 4YacOB Ha KOHTAKTHYIO pabOoTy € MPENo aBaTeNIeM: 54,2
JIEKIAH
MPaKTUYECKUX/ CEMHUHAPCKUX
1a00paTOPHBIX 54
JIpyrux (rpymnmnoBasi, UHIAUBUyalbHAst KOHCYJIbTALUS U MHbIE BUIbI
y4eOHOM e TeNIbHOCTH, IpeycMaTpUBatoIire paboTy oOydaromuxcs
¢ npenonaBareneM) (OKP)
Y4eOHBIX 4acOB Ha CaMOCTOSTEIbHYIO padoTy oOyuatomuxcs (CP) 17,8
Y4eOHBIX 4acOB Ha MOJATOTOBKY K
sK3aMmeny/3auety/muddepenunpoBanHomy 3auery (Konrposn)

dopma KOHTPOJIS:
3auer 5 ceMECTp
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dopma u3yudenus | OcCHOBHas u
MaTepHaJIOB: JIEKIHH, | AOTIOJTHUTEIbHAS ®opma
NPaKTUIECKHE 3aHATHS, | TUTEPATYPA, Sananus 1o TEKYIIEeTO
CaMOCTOSATEIBHO
Ne CEeMHHApCKHe 3aHATHS, | peKOMEHIyeMas | ., KOHTPOJIS
ILIL. Tema u conepxanme nabopaTopHbIe paboTHI, | CTyIeHTaM " pabore yCIIEBaeMOCT
crynenTos (CPC)
caMmocTosiTeNbHAasE paboTa U |(HOMepa u3 u
TPYAOEMKOCTb (B Hacax) CITHCKA)
JIK [TIP/CEM |JIP |CP
1 2 3 4 5 6 7 8 9
Moayas 1. DkcnepuMeHTAbHbIE OCHOBBI KBAaHTOBOM 3 1 |1(§12),2 KOHTPOJIbHBIE 3amuTa
TEOPHUH. (§117,118), 3 BOITPOCHI K| OTYETOB TI0
1 Mukpomup. HeBO3MOXHOCTh ONUCAaHUS  SBJICHHH B (§8,10), 5(§1) 1a00paTOpPHBIM | Ta0OpaTOPH
MUKPOMHUpPE B paMKax KJacCH4eckol Teopuu. BosHBI H paboTtam BIM paboTam
KBaHTHI. 3aKOHBI TEIUIOBOTO u3iaydeHus. ['unoresa Ilnanka.
KBantsl uznyuenus. @opmyna I[1nanka.
Yactunsl u  BouHbl. [unotesa ne-bpoiins. BosiHoBble 3 1 ]1(§6,8,9),3(§11), | KOHTpOJIbHBIE 3ammra
cBoiicTBa yactull. Bonuel ne-bpoitnsa. Oneitel JleBuccoHa u 5(§2,3) BOIIPOCHI K OTYETOB IO
2 | JIxepmepa, ombIT Tomcona u TaprakoBckoro. OMBITHL C 1abopaTopHbIM | JIabOpaTOpH
HEHUTPOHAMU U MOJEKYISIPHBIMU TydkamMu. OIBITHL 10 paboTtam BIM paboTam
TU(PaKIUK IPU OYEHB CIA0bIX MOTOKAX YaCTHII.
DOneMeHTsI KBAHTOBOM MEXaHUKH. 3 1 |1(§16,17), 3(§13- | KOHTpOJIbHBIE 3aluTa
CpoiictBa BonmH ge bpoitna. BonnoBas — dyHKIus. 15), 5(§3-8). |Bompochl k OTYETOB I10
3 | Dduznueckwuii CMBICIT BOJIHOBOM GyHKIHH. 1abopaTopHBIM | TabOpaTOpH
CootHomeHus HEOIpeAEIEHHOCTEN I'eiizen6epra. pabotam BIM paboTam
BonHOBBIE CBOMCTBA MUKPO- U MUKPOYACTHII.
Cpennue 3HaueHus (QU3NYECKUX BeJWYMH. [LIOTHOCTH 3 1 |1(§16,17), 3(§13- |KOHTpOJIBbHBIE 3aIuTa
4 | BEepOSITHOCTH. 15), 5(§3-8). |Bompockr k OTYETOB IO
Omneparopsl.  Omeparopel ~ UMIYNbCa,  KHHETHYECKOU 71a00paTOpPHBIM | J1a00paToOpH
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SHEpruM, MNOTEHIHaJIbHOW  dsHepruu. CBs3b  MEXKIY paboTtam BIM paboTam
omepatopamu  (usudeckux  BenuunH.  COOCTBEHHBIC

cocrostus. CobOctBenHble QyHkumu. Crnextp (uzmueckoi

BenuuuHbl. YpaBuenue lllpenunrepa st cranmoHapHBIX

COCTOSIHMM. ["aMHIbTOHMAH.

[Ipocteitmme cinydan aBuxeHuss MuKpoudactuil. CBoOOHOE 1(26,27,29), |KOHTpOJIbHBIC 3aruTa
NBIDKEHHE dYacTulbl. YacTuiia B TMOTEHIUATBHOW sSME. 3(§17-20), 5(9- |BompocsI K OTYETOB I10
CobcTBeHHbIE 3HAUEHUS HHEPrUH, COOCTBEHHBbIE (DYHKIUH. 11). 1abopaTopHbIM | JIabopaTOpH
[ToTeHnmanbHbIH Oapnep. TyHHENbHBIN 3¢ ¢exr. paboTtam BIM paboTam
[ToreHumansHbIN Gaphep MPOU3BOILHON (GOPMBI. XO0JI0IHAS

nmojeBass sMmuccus. KoHTakTHass pa3HOCTh IOTEHIIMAJIOB.

TyHHENBHBIA MHMKpPOCKOI. ['apMOHWYECKUN OCUHUILISATOP.

Hynesas sneprus. IlpaBuna ot6opa.

OCHOBHBIE PKCIIEPUMEHTATILHBIC TAHHBIC O CTPOCHUH aTOMa. 1(§10,11), 2(§2), | KOHTPOJIBHBIC 3amuTa
Omneiter  Pezepdopna. I[lnanerapras Mojenp aromMa W 5(§27). BOITPOCHI K OTYETOB I10
npoOnema YCTOHYHBOCTHU aToma. 71ab0paTopHbIM | JIabOpaTOpH
CepuanibHble 3aKOHOMEPHOCTH B CIIEKTpE aroma BOJIOPOJa. paboTtam BIM paboTam
O6o6mennas ¢opmyna banbmepa. KomOuHanMOHHBINM

TIPUHITHIIL.

[Toctynatel bopa. DkcnepuMeHTanbHOE J10Ka3aTeNIbCTBO 1(§12,13), KOHTPOJIbHBIE 3ammTa
JUCKPETHOM  CTPYKTYpbl aTOMHBIX YpOBHEH. OIbIThI 2(§3.,4), 5(§28). |Bormpock! K OTYETOB IO
®panka u I'epua. 1abopaTopHbIM | JIabopaTOpH
KBantoBanue momenTta wummynbca. Teopus bopa aroma pabotam BIM paboTam
BOJOpOJIA.

Moayas 2. KBanTOBasi TeOpHsi aTOMOB U MOJICKY.I. 1(§30,31),3 KOHTPOJIbHBIE 3ammra
OnHosnekTpoHHBIN aToM. KBaHTOBOMExaHM4YecKass Teopus (§21,22), 5 (§12, |BompoCH! kK OTYETOB IO
aToMa BOJIOpPOJia. YPOBHHM SHEPIMM U BOJHOBBIE (DyHKIHH 15, 20) 71a00paTOpHBIM | 1a00paToOpH
CTallMOHApHBIX ~ cocTosiHuM. KBaHTOBBIE uumcia, HX pabotam BIM paboTam

¢dusnueckuii cMbICI. BBIpOXkIeHHE COCTOSHHN, KPaTHOCTh
BBIPOXK/ICHHS. DJIEKTPOMAarHUTHBIC TEPEeXOJbl B aToMax.
IIpaBuna ot6opa.
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CriexTpsl aTOMOB HIETIOYHBIX METAJLJIOB. 3(§21,23), KOHTPOJIbHBIE 3ammra
OcHoBHbIe cepun criekTpa. [[yOneTHas cTpyKTypa CIeKTPOB 5(§21,27), BOIIPOCHI K OTYETOB IO
9 |um cnuH 3nekTpoHa. CHHH-OPOUTAIILHOE B3aWMOJICHCTBUE. 1(§33,34) 1abopaToOpHBIM | Ta0OpaTOPH
[TonHpIA MEXaHWYECKUM MOMEHT 3JIEKTPOHA, KBAHTOBOE pabotam bIM paboTam
qucIio j. TepMbl aTOMOB IIETOYHBIX METAILIOB.
MHOro3neKTpOHHbIE aTOMbL. THIBI CBSI3€i JJIEKTPOHOB B 1(§37,39), KOHTPOJIbHBIE 3ammra
aromax. J- J — cBs3b. [lpubmwkenune L-S cBszu. Crwmn- 5(§25,30) BOITPOCHI K OTYETOB  IIO
opOuTampHOE  B3auMoOjeWcTBHME.  TOHKas  CTpPYyKTypa 1ab0paTopHbIM | JIabopaTOpH
10 |ypouei. Tepmbl aTOMOB. MyJIbTHILIETHOCTD. pabotam bIM paboTam
Pe3ynbTupyronmii MEXaHUYECKUA U MAarHUTHBIA MOMEHTHI
MHOTO3JIeKTpOHHOro  atomMa. @akrop Jlame. OmnbiT
OnHITeiHA U e Xaaca.
ATOM B MarHMTHOM W 3JeKTpuueckom moiisax. Craboe u 3(§25), 1(§45,46) | KOHTpOIBHBIC 3amuTa
11 |cwpHOC MOTE. Dddekr 3eemana u [lamena-baka. Dddexr BOITPOCHI K OTYETOB  TIO
[Hrapka. 1a00paTOpPHBIM | Ta0OpaTOPH
paboTtam BIM paboTam
OnpiT [tepna u I'epnaxa. DIEKTPOHHBIA MTapaMarHUTHBIN 1(§15,35), KOHTPOJIbHbBIE 3ammTa
1p |Pe30HaHC. 3(§24), 5(§22-24, |Bonpocsl K OTYETOB  TIO
26); 1ab0paTopHbIM | JIabOpaTOpH
pabotam BIM paboTam
[IpuHIMn [Taynu. Craructuueckue pacrpeneneHus 1(§52, 54,55), | KOHTpOJIBHBIE 3ammTa
®epmu-/lupaka u boze-OiHmreitna. OnHeprus depmu. 3(§27), BOIIPOCHI K OTYETOB IO
13 |Dnexrponnsie koHpurypauu. [Ipasuno Xynna. Uneansnas 5(§31,32) 1abopaTopHbIM | JIabOpaTOpH
cXeMa 3aloJHEHHs SJIEKTPOHHBIX oOosouek. OObICHEHUE 3(§34), paboTtam BIM paboTam
MepuoANYEcKoi cucteMbl MeHeneeBa.
Pentrenosckue criekrpsl. [Ipasuno Mo3snu. 1(§57), 3(§30) KOHTPOJIbHBIE 3ammra
14 BOIIPOCHI K OTYETOB  IIO
71a00paTOpPHBIM | J1a00paToOpH
pabotam BIM paboTam
15 |PenstuBucrckue  3¢pdexktst B atomMHOM  (usmKe. 1(§71,72) KOHTPOJIbHBIE 3aIuTa
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VpaBuenue Kieiina-I'opaona. Ypasuenue [upaka. Tonkas BOIIPOCHI K OTYETOB IO
CTpYKTypa  ypOBHEH  SHEPrMM  aroMa  BOJOPOJA. 1a00paTOpPHBEIM | J1a00paToOpH
CocrostHust ¢ oTpuuaTensHol sHEeprueil. OnbiTel JIomMba u paboTtam BIM paboTam
Pezepdopna. dusndeckne cBONCTBA BaKyyMa.
Mounekyna. AnnabaTnueckoe pUOIIKEHUE. 4 1 |1(§58,63), KOHTPOJIbHbBIE 3aIuTa
MounekynspHbelif MOH Bogopoja. Morekyiaa BOAOpoJa. 3(§28,29) 5(§19) |Bompocs! k OTYETOB  IIO
XuMHUecKasi CBsI3b aTOMOB B MOJIEKyinax. BpamiarenbHas u 7a00paTOpPHEIM | J1a00paToOpH
16 |koneOarenbHAass  SHEPrud  MOJIEKyld.  MoOJeKyIspHbIe pabotam bIM paboTam
CHEKTphel.  BpamarenpHble  cnekTpsl.  BpamarensHo-
KoJIe0aTeIbHBIE CIIEKTPHI. DIEKTPOHHBIE CIIEKTPHI MOJIEKYJI.
Makpockonuueckue KBAaHTOBBIC SIBJICHUSI. 4,2 11,8 [3(§37,41), KOHTPOJIbHBIC 3amuTa
17 CBepXmpoBOJIMMOCTh M CBEPXTEKY4YeCTb M WX KBAHTOBas BOIIPOCHI K OTYETOB I10
pupoIa. 1a00paTOpPHBIM | Ta0OpaTOPH
pabotam bIM paboTam
Bcero yacos: 54,2117,8
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[Tpunoxxenue Ne 2
PeiiTuHr — njian JUCHHUITJIMHBI

«DI1 AtoMHas pusuka

(Ha3BaHME AUCIMILIMHEI COIIACHO pabodyeMy y4eOHOMY ILIaHYy)
HanpasieHue «Pusukay, npopuis «MeaunmuHckas GU3NKa»
Kypc 3, cemecTp 5

Buapl yueOHOI 1esiTeIbHOCTH CTY/IEHTOB Bbann 3a konkpernoe  |[YUucno Bamner
3ajaHUe 3aJJaHui 3a Munn- Makcu-
ceMecTp MaJIbHBIH MaJIbHBIH

Moayab 1 «IkcnepuMeHTANbHbIE 0CHOBbLI KBAHTOBOI TeOpHU»

Texyummii KOHTPOJIb

1. Jlonyck u BeinoiHeHne u3mepenuit.  |0-1 4 0 4

2. O6paboTKa pe3yJIbTaToB. 0-2 4 0 8

3. OdopmiieHue oTuera. 0-3 4 0 12

Py6esxHbIii KOHTPOJIb

1. 3amura 1abopaTopHOI paObOTHI. 6,5 4 0 26
BCEI'O I10 MOJVIJIIO 1 0 50

MO}IyJ'[l) 2 «KBanToBasn TEOPUA AaTOMOB U MOJIEKYJD)>

1. lonyck u BeITIOJHEeHHE u3mMepernit.  |0-1 4 0 4

2. O6paboTKa pe3yJIbTaToB. 0-2 4 0 8

3. OdopmiteHue oTueTa. 0-3 4 0 12

Py0eskHbIil KOHTPOJIb

1. 3amura 1abopaTopHOi paObOTHI. 6,5 4 0 26
BCET'O I1TO MOAVYJIIO 2 0 50
IoompuTeabHble 6aJLJIbI

VYuactue B cTyl. oluMnuanax no oouei pusuke | | 0 10

Hroro noonpuresibHbIX 62J1J10B 0 10

ocemaemocThb (021161 BBIYHTAKTCS M3 001LeH CyMMBbI HAOpPaHHBIX 0aJ1710B)
1. TlocelleHue MPAKTUYECKUX 3aHSATHH | | 0 -10

M TOroBblii KOHTPOJIb 3ayer
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