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Llesin ocBOCHMS AU CHMILTUHBI

[lensiMu  OCBOCHMS  JUCLUIUIMHBI  «ATOMHAas  (QU3UKa»  SABISIOTCS  (OPMHUPOBaHHE
CHCTEMaTH3UPOBAHHBIX 3HAHUH B O0JIaCTH OOIIEH M SKCIEPUMEHTANbHOW (PU3MKH, HAy4dUTh
CTy/ICHTOB MpPHUMEHATh 3HaHUA (HU3UKM TPH pEHIeHHMH 3a7a4 B o0nacTH, TIA€ OHH
CIIELUATN3UPYIOTCSL.

CTyIeHT JOJDKEH NO3HAKOMHUTHCS C HEKOTOPBIMH METOJAMH, MPUMEHSEMBIMH K OINHCAHHIO
HaOMroMaeMbIX  (U3MYECKHX SABJICHHM M TPUOOPECTH HABBIKM CAMOCTOSTEIBHBIX HAyYHBIX
UCCIIEJOBAaHHH, BKJIIOYast (POPMUPOBAHNE HABBIKOB M3Y4EHHS HAYYHOU (H3MUYECKOI TUTEPATyPHL.

Ne Kon HaunmenoBanue obnactu npoeccHOHaIbHOM AesSTeIbHOCTH.
n/n | npodeccuonansHoro | HammeHnoBaHue npodeccnoHaILHOTO CTaHAapTa
cTaHaapra

01 ObGpa3oBaHue U HayKa

1. 01.001

IMpodeccuonanshelii cranaapt «Ilenaror (megarornyeckas AeITeILHOCTD B cepe
JOILIKOJIBHOTO, HAUaJIbHOTO O0IEro, OCHOBHOTO OOIIEro, CpeHEro o0Iero
o0pazoBaHus) (BOCIIUTATENb, YIUTEIb)», YTBEP)KICHHBIN MpUKa3oM MUHHUCTEpCTBA
TpyZAa U colMaIbHO 3ammThl Poccuiickoit @eneparun ot 18 oktsadps 2013 r. Ne
544u(3apeructpupoBad MuHHCTEpCTBOM IocTHINU Poccuiickoit @enepanuu 6
nexadbps 2013 r., peructpanuonssiii Ne30550), ¢ m3MeHeHHEM, BHECEHHBIM
MpuKa3oM MuHHCTEPCTBA Tpya U coluaibHO 3amuTel PO ot 5 aBrycra
2016r.Ne422# (3apeructpupoBad MunncrepctsoM rocturuu PO 23 asrycra2016r.,
peructpanroHHbIi Ne 43326 )

2. 01.003

[Ipodeccronanbublii ctangapt «[lemxaror JO0MOIHUTEIEHOTO 00pPa30BaHUS JeTeH U
B3POCIIbIX», YTBEPKICHHBIN pHKa3oM MUHHCTEpCTBA TPyAa U COLUAILHOMN 3alllUThI
P® ot 5 mas 2018r. Ne 2981 (3apeructpupoBad MuHUCTEpCTBOM focTUIMU PO 28
asrycta 2018r., peructpannonsslii Ne 52016

®opmupyemble JUCHUILUIMHON 3HAHUSI U YMEHHS TOTOBAT BBIITYCKHHMKA JIaHHOM 00pa3oBaTenbHON
IPOTPaMMBbI K BBITIOJTHEHHUIO CIIEAYIONIMX 0000IEHHBIX TPYIOBBIX (DYHKITHIA:

Kon u O000meHHbIe TPYA0BbIe GYHKIUH TpyaoBbie pyHKINH
HalMeHOBaHHue Kon HaumenoBanue Yposenn| HaumenoBanume| Kox| Yposenb
Nnpo¢eccuoHAJIbHO kB u (moaypoBeHb)
ro cTaHjaapra Kaluu KBaJTupUKAIL

10
01.001 ITemaror [Meqarornueckas Oo6menenarornuec/A/01.6
(memaroruyueckas NEesATEIbHOCTD MO Kast QyHKIIHS. 6
NEeATEIbHOCTD B MPOEKTUPOBAHUIO U O0yueHue
IOLLIKOJIbHOM, [peanu3anuu BocrutarensHas |A/02.6
Ha4YaJIbHOM OOIIEM, 00pazoBaTeILHOTO eI TENLHOCTD 6
OCHOBHOM 0011IeM, 4 [mpouecca
CpeIHeM 00IIeM 00pazoBaTeNbHBIX 6
00pa3oBaHum) OpraHu3aKsaX Passusatowas  A/03.6
(BocmIUTaTENb, ITOIIKOJIBHOT O, ACATCILHOCTD
VIUTEh) HaYaIEHOTO O0IIETo, 6
OCHOBHOT'O OOIIIEro,
CpeIHETo O0IIeTo
00pazoBaHMs
[Tegaroruueckas [Megarornyeckas
NEeSTEIEHOCTD 110 e TEILHOCTh 10
MIPOSKTUPOBAHUIO U peanu3anuu
B |peanuzaniu 0CHOBHBIX 6 MporpamMm B/03.6 6
00111e00pa30BaTEIHHBIX OCHOBHOTO H
MporpamMm CpPEIHETro O0IIETo
o0Opa3oBaHus




Ilepeyens 3aga4 npogecCHOHANBHOM AeATeJIbHOCTH BbINIYCKHUKOB:

Ob6nacth Tunel 3a1a4 3anaun OOBeKTHI
npodeccHoHaTbHON  |PodecCHOHAIBHOI npoQecCuoHaTbHON npodeccuoHATEHON
JEeSITeTTHHOCTH JeSITeTbHOCTH JeSITeTbHOCTH JesTeNbHOCTH (WIH
(mo Peectpy 00J1aCcTH 3HAHMS)
MuHTpyza)

01 O6pa3oBanue

Ilegarornueckuii

Pazpabotka u

O6pa3oBarenbHbIe

peanu3anus POrPaMMBbI U
00pa3zoBaTebHBIX 00pasoBaTeNbHbBIN Ipolece
nporpamMm CIIO n B cucreme CIIO u 10
nporpamm 1O

06 Cas3sb, Hccnenosanue, NudopmarnmonHsie

nH(OpPMaLIMOHHBIE U
KOMMYHHKAI[MOHHBI
€ TEXHOJIOTUHU

HCCIIeI0OBATSIbCKUM paspaboTKa,

BHEJ[pEHUE U
COIPOBOKICHHE
MH(OPMALIMOHHBIX
TEXHOJIOTHI U CUCTEM

IPOIIECCHI, TEXHOJIOTHH,
CUCTEMBI U CEeTH, UX
UHCTPYMEHTAJIBHOE
(mporpammHoe,
TEXHUYECKOE,
OpraHU3aLIOHHOE)
obecreyeHue, CrIoco0kl 6
U METOJIBI
MPOEKTUPOBAHMUS,
OTJIaJIKH, TIPOU3BOJICTBA U
JKCILTyaTaluu
UH(POPMALIMOHHBIX
TEXHOJIOTHI U CUCTEM B
pa3IUYHBIX 00JIACTAX U
cdepax udppoBoi
YKOHOMHKH

2. Mecrto qucuuniaunabl B ctpykrype OIIOII 6akanaBpuara
Hucnunnuna « AToMHas (GU3HKa» OTHOCUTCS K MO0 «O01mas gusukay o0s3aTeIbHON YacTH

mukia (b1.0.09.03).

JuctumuimHa u3ydaercs Ha 3 Kypcee B 5 ceMecTpe.
CTYACHTOB KBAaHTOBO-MCXaHUYCCKOC MBIIIJICHUCE,
(dyHIaMEHTAJIbHBIC TCOPETUYCCKUE 3HAHMS U TPAKTUYCCKUE HABBIKUM B 00JIACTH aTOMHOU (DU3UKH.

JanHblil  Kypc

Ocoboe 3HaueHHE OUCIHUILINHBI

dbopmupyer

OMpeaACIICTCA  BO3POCHIMM  YACJIBHBIM BC€COM  HAYYHBIX

UCCIIIOBAaHUM M TEXHOJOTHM B (U3MKE MUKpPOMHpa B HacTosiuee Bpems. bynymwuil cnenmanuct
JOJKEH YEeTKO IMPEACTaBIsATh: YTO B MpodiemMax: CBSI3aHHBIX CO CBOMCTBaAaMHM MHKPOMHpA,
HarJsJHOCTh M KJIACCUYECKMH IOAXOJ OKa3blBAIOTCA HENPUTOAHBIMU M YCTYNAIOT MECTO

IMPUHIUITHAJIBHO HOBBIM ITOJAXOAaM.

Kypc aromHoi ¢pu3nkn He0OXOAUM /151 OCBOEHHsI OCIeayomuX 0a30BbIX KypcoB «KBaHTOBas
MeXaHuKay, «PU3uKa TBepAoro tena», « BeproTenbHast 31€eKTPOHUKAY, CIIELIKYPCOB.

Jns u3ydeHuss OaHHOM y4yeOHOM NMCIHMIUIMHBI HEOOXOIWMBI 3HAHUS, YMEHHUS W HaBBIKH,
dopmupyemble nucuurimHamu «Mexanukay, «MonekynsapHas ¢usnkay, «IIEKTPUUYECTBO U

Mardetusm» B «OINTHKa.

3. Pe3yabTaThl 0CBOEHHS TUCHUILIUHBI (MOIYJIs1) —<ATOMHAas1 PU3UKA»
[Ipouecc wm3ydyeHHss AUCUUIUIMHBI HalpaBleH Ha (QOPMHUPOBAHUE HIIEMEHTOB CIEIYIOIIMX

koMmreteHuuit B coorBerctBru ¢ ®I'OC BO no nanHOMy HanmpaBIeHUIO:



http://fgosvo.ru/docs/69/0/2/6
http://fgosvo.ru/docs/69/0/2/6
http://fgosvo.ru/docs/69/0/2/6
http://fgosvo.ru/docs/69/0/2/6

Kon HanmenoBanue WNupukarop noctwkeHusy B pesynbrare  ocBoeHus
KOMIIETEH- | KOMIIETEHIINN KOMITETEHIINHI JTUCIUIUIMHBL 00y4Jaromuiics
1007031 (3axpenneHHblll 3a OUCYUNTUHOL) | TOJIAKEH
YK-2 Criocoben VYK-2.1. Ompenensier kpyr 3HaTh TEOPETUICCKHE
OIpEIEATh KpyIpBaJlay B paMKax MOCTaBJICH OCHOBBI, OCHOBHBIE IMOHATHS,
3ajau B paMKax| HOW IIeJM, ONPEIEIseT CBI3U[BAKOHBI U MOJIETU OCHOBHBIX|
[MOCTaBJICHHOM LEIN HMEXy HUMU; a3neNoB (U3HKY;
BBHIOMPATH VK-2.2. Tlpemnaraer crmocodsl| YMeThb MMOHUMATh,
ONTUMAaJbHBIE pEelleHrs TIOCTaBJIEHHBIX 3aja4 HM3j1araTb M KPUTHYECKH
CIIOCOOBI UX PEUICHUS0KUIAEMBIE pEe3yJbTaThl;[AHAIM3UPOBATh  (PU3HYECKYIO
MCXO0s U30IIEHUBAET npemioxennpieHGopmanuio. Ilons3zoBaThes
JCHCTBYOIIMX CIOCOOBI ¢ TOYKM  3pPEHHS[TCOPETUYCCKUMHU  OCHOBaMH,
MIPaBOBBIX HOPM,/COOTBETCTBHS 1€ IPOEKTA; 3aKOHAMU u MOJECIIAMM|
MMCIOIINXCs peCypcoBl  VK-2.3. [nanupyer |pusuku;
14 OFpaHI/ILIeHI/Iﬁ peaIM3alMIo 3aa4 B 30HE cBoeH Baagersn (1)I/I3I/ILICCKI/IMI/I 41
OTBETCTBEHHOCTM € y4yeToM (MaTEMaTU4eCKUMHU METOMaMHU
MMEIOIITUX CS pecypcosB u [00paboTku 4 aHajIn3a
OTpaHUYCHUH, JIEHCTBYIOLIUX uHbopManun B 00nacTy
IPABOBHIX HOPM; OCHOBHBIX Pa3/ieJoB (PU3UKU.
OIlIK-1 Crocoben OIIK-1.1. O6namaer Oa3zoBbIMH| 3HaeT buzndecKue
MPUMCHSTh  0a30BBICBHAHUSMU B 00JacTH (PU3UKO-OCHOBBI MEXaHUKH,
3HaHWA B  OO0JacTUMATEeMAaTUYECKUX HayK,MOJIEKYJISIPHOU buzukmy,
(u3mKo- HEOOXOMUMBIMH  JUISI  PEIICHUSPUPOTY KOleOaHU U BOJIH,
MaTeMaTUYECKUX UMnpoQeccuOHANbHBIX 3a/1a4. OCHOBBl  TEpPMOJAMHAMUKH,
ectecTBeHHbIX Hayk B OIIK-1.2. ApryMeHTHpOBaHHOPJIEKTpUYECTBA u
chepe CBOCHIpUMEHsIET (PU3NUECKHE 3aKOHBI UMAarHETH3Ma, ONTHKH,
MpOPECCHOHAILHOW  (MaTEeMaTUYECKUE€  METOJIbl  JUISIOCHOBBI AaTOMHOMW U SIIEPHOM
esATEeTbHOCTH. [pEIIeHUS 3a/1a4 TeOPEeTUYECKOro U(U3UKH, TOHUMAET IIMPOTY
MPUKIIATHOTO XapakTepa. 151 OTPAaHUYEHHOCTh
OIIK-1.3. O6nanaer HaBBIKAMUIPUMEHEHUS bu3uku
TEOPETUIECKOTO HICCIICIOBAHUIO TIPOIIECCOB U
PKCIEPUMEHTAIBHOTO SABICHUM B Opupoae U
MCCIIEIOBaHUS 00BEKTOB/OOIIECTBE.
npodeccnoHanbHOM Ymeer HCTI0JIb30BaTh
e TeTbHOCTH, PEIICHUSTEOPETUIYCCKUE 3HAHUS TPHU
mpodeccnoHaNbHBIX ~ 3a7ad  BOOBSICHEHHH  PE3yJIbTAaTOB
00jacT (U3UKHM U CMEXKHBIX CPKCIIEPUMEHTOB, MPUMEHSTH
Hel €CTECTBCHHOHAYYHBIX3HAHUS B 00NAcTH (U3UKH
ITUACITUTIITNH. TSt OCBOCHHUS
o01IenpodecCHOHATBHBIX
IMMACIIUTIMH W PEIICHHS
npodecCHOHANBHBIX — 3ajad,
OIICHUBAET  JIOCTOBEPHOCTH
MOJTY4YEHHOTO perIeHus
3a/1aun.
Bmaneer HaBBIKAMH
(U3UYECKUX  UCCIEOBaHHM,
crioco0eH nepe1aBaTh,
[pe3yabTaT MIPOBEACHHBIX
MCCIIETOBaHUN B BUJIE
KOHKPETHBIX PEKOMEHIALUN B
TepMHHAX MPEIMETHOM




o0JiacTy 3HAHUS.

1K -3

TOTOBHOCTBIO
MPUMEHSTh Ha
MPAKTUKE
npodeccruoHaabHbIe
BHAHUS ~ TEOPUU U

METOJIOB  (PHU3MYECKUX
lICCJIEIOBAaHUN

[K-3.1. [ToHnnmaer
(bu3nuecKkre OCHOBBI METOJIOB U
CpelCcTBa npeodpa3oBaHus
MH(pOpMauu, oOMeHa|
mHpOpMaMell Ha PACCTOSHUHM C
[TOMOIIBIO PazvodIEKTPOHHBIX
CPEACTB U TEXHOJIOTHIA.

T1K-3.2. Bnaneer
METOJI0JIOTUENH MaTEMaTUYECKOTO
MO/IETTUPOBAHUS busnuecKux
[porieccoB U 0O0BEKTOB Ha 0ase
KaK CTaHJapPTHBIX MaKeTOB
ABTOMATHU3UPOBAHHOTO
[TPOEKTUPOBAHMS M UCCIIEI0OBAHUM,
TaK u CaMOCTOSITEIILHO
CO3/1aBa€MbIX OpPUTHHAIIBHBIX
[TPOTPaMM.

[1K-3.3. IIpumenser uudpoByio
TEXHHUKY TIPH 00pa0dO0TKE JaHHBIX
IpH  COOMIOJIEHUH OCHOBHBIX

TpeboBaHui  MH(GOPMAITMOHHOMN
0€30MMaCHOCTH.
[1K-3.4. IIpumensier

COBPCMCHHLIC HHQ)OpMaLIHOHHLIe
CpCACTBA IPU MMOATOTOBKEC JaHHBIX|
[pr COCTaBJICHHNU O630pOB,

OTYETOB Y HAYUYHBIX MYyOIHUKAIH.

Bnaners: MeTOoJaMu
HaX 0K IEHNS, otbopa u
00BETMHEHHS Pa3IUYHbBIX
METOIOB MIPOBEACHUS
(bU3NYECKUX UCCIIEOBAHUI.

VYMerTh: OCMBICJIEHHO
BEIOMpATh HAYYHBIH METOJ
[TPOBEICHUS (bu3HIecKuX
ICCIICIOBAHUI.

3HaTh: CII0COOBI

OHpeIIGHGHI/ISI BHUJIOB U THIIOB
Mpo)eCCHOHANIBHBIX 3a/]ad, a
[TAKO)KEC MCTOIABI HX peH_IeHI/ISI
[IpU TIPOBEACHUM (HU3UUCCKUX
FiCcCIICIOBaHMI




4. CrpyKTypa u colep;KaHHe TUCHHUIINHBI (MOLYJIs1)
4.1. CTpyKTypa QM CHUIIMHBI (MOAYJIs1)

OO01ast TpyJ0€MKOCTh AUCHUIUINHBI COCTABIISCT S 3a4eTHBIX equuul, 180 wyacos.

n/n

HaumeHoBaHue pa3jaesioB
" TeM AMCUMIINHBI
(MomyJist)

ceMecTp

Buani

BRKJIIOYasi

yueOHoi

padoTkl,
CaMOCTOSITEIbHYIO
a0oTy CTY1eHTOB U TPYA0EMKOCTh,

DopMbI TeKyllero
KOHTPOJIs ycnieBaeMocTH (no
HeoenaAM cemecmpa)

KonrakTHas
padora

CaMoCTOATEJILH
asi padora

®opmMa NPOMEKYTOYHOMH
arrecranuu (no cemecmpam)

Bcero

Jlexknun

HpaKTI/I‘Ie()KI/Ie 3aHATUA

JlabopaTopHbIe 3aHATHS

I[p BHUBI KOHTAKT. pa6OTbI

Bcero

Kypcosast pabora(mpoekr)

[ToaroroBka Kk sK3aMeHy

BU/IBI

Jlpyrie

KOHTPOJIbH

CobecenoBanue
Komnoxsuym

ITpoBepka TecToB
IIpoBepka

[Tposepka pedepara
[IpoBepka scce W WMHBIX
KypcoBast pabota (mpoekT)

Paznea 1.

Tema 1. BBenenue.
DKCIEPUMEHTAIBHBIE OCHOBBI
ATOMHOU (PU3UKU

1.1.

Mexanucrtnueckas KapTHHA
MUpa. ONeKTpoaguHAMHUKA.
[InanerapHas Mojaenp aroMma
Pesepdopna.
To0X1eCTBEHHOCTH "
YCTOWYHUBOCTD aTOMOB.
WN3nyyeHue 4epHOro Teua.
®opmyna [Inanka

17

1.2.

JuckpeTrHOCTh YPOBHEM
pHepruu. Onruyeckue
CIEKTpPbI
CriektpanbHble
CIEKTPaJIbHbIE
[Toctynatel
BOZOpOJA

aTOMOB.
cepun W
TEPMBI.

bopa.  Atom

16

1.3.

Bonnossie CBOMCTBA
MuKpodacTull. ['unoreza  1e
bporins. OKCIIEpUMEHTHI
JlhBuccona wu  [Ixepmepa.
BonnoBeie mnaketbl. CrekTp
BOJHOBOTO makera. da3oBas u
rpyIIIOBas CKOPOCTH.

15

14

CooTHolIcHUE
HEOIpEeIeTICHHOCTEN
[eiizenbepra. Y cTOWYMBOCTH
BOJIHOBBIX ITaKETOB.
Du3ndyecKkuii CMBICT BOJH ¢

bporins.

15




1.5 | ®usnueckue npuniunel 5 (1612 | 2 14 |13 8 4 +
KBAaHTOBOM MEXAHUKHU
CoOcTBeHHBIE ¢byskmuu, 5 14|13 |3  5(3]| 8 4 +
COOCTBEHHBIC 3HAYEHUS U UX
¢usnueckuii cmoici. Cpennee
3HAYECHUE. Oneparop
KUHETHUYECKON SHEPIUH.
Omnepatopsl KOOpMHATHI,
MMOTEHLMAIBHON YHEPIUH.
Paznea 2.
2.1.| BonHoBas 5 17144 6|3 8 4 + +
¢byukaus. CBoicTBa
BOJIHOBO# GbyHKIUY.
BonnoBas byHKIUSA
cBOOOIHOM YaCTHIIBI.
2.2.| N'aMupTOHHAH. 511714 14 |6 |38 4 + +
CranuoHnapHoe ypaBHEHHUE
LlIpenunrepa. Ckobxku
Ilyaccona. dopmaibHas
cXxeMa anmapara KBaHTOBOM
MexaHnuku. HecranmonapHoe
ypaBHEHUE HIpenunrepa.
YpoBHH
sHepruu. OTHOMEpHBIN
MOTCHINATHHBIN SITIAK:
SHEPreTHYECKUe YpOBHH,
BOITHOBEIE (ODVHKIINHA
2.3 | KBantoBas mexannka 5 |15/ 4 | 3 |5 3|8 2 + +
KOJUICKTHBA
JacTull. Y paBHEHUE
[Ipenunrepa TS IBYX
MUKpPOUYACTHII.
ToXnecTBeHHBIE YaCTHIIBL.
CuMMeTpHUUHbIe u
AHTHUCHMMETPUIHBIE
BOJIHOBBIE byHKITUH.
2.4.| Tlepuognueckas cucrema 5 |16 2 | 2 | 2 2 2
DJIEMEHTOB Menneneesna.
DNeKTpoHHAass KOH(MUTyparus.
[IpaBuna Xynpma. OCHOBHOE
COCTOSIHUE.  PeHTreHoBCKue
CTICKTPBI.
Kypcosasi paboma (npoexm) | 5 *
Ilooecomoska x sx3ameny 27
O6mast Tpymoemkocts, B180 148 36 | 64 48 5 27 [TpomesxyTouHas
yacax dopma
3auer
3ayeT ¢ OIEHKOHI
DK3aMeH




4.2. Conep:kaHue TeM TUCHUIIUHBI KATOMHAas1 PU3UKA»

Tema 1. BBegenue. DkcriepuMeHTaIbHbIE OCHOBBI aTOMHOW (DPM3HUKH

1.1. MexaHucTuueckass KapTuHa Mupa. OleKTpoauHamuka. l[lmaHerapHas Mojenp aToma
Pesepdopna. ToxaecTBEHHOCTh M YyCTOWYMBOCTH aTOMOB. M3mydyenue uepHoro tena. dopmyra
[1nanka

1.2. JTuckpetHOCTh ypoBHEW 3Hepruu. OnTuyeckue CrieKTpsl aToMoB. CIeKTpajbHBIE CEpUU U
cnekrpainbHble TepMbl. [loctynarel bopa. ATom Bogopona.

1.3. BonHOBBIE cBoiicTBa MukpouacTuil. ['mmoreza ne bpoiins. DkcnepumenTsl J9BHCCOHA U
[xepmepa. BonnoBble makersl. CrnekTp BOJIHOBOro mnakera. ®aszoBas M TpYINIOBas CKOPOCTH.
CooTtHoltienue HeomnpeaenenHocten ['eiizendepra. Y cToOMUMBOCTh BOJHOBBIX MakeToB. Ou3nueckuit
CMBbICT BOJIH Jie bporis.

3adanus ons camocmosmenvHol pabomol:

Tembl «KBaHTOBasg npupona 3JIEKTPOMAarHUTHOTO M3JIy4YeHHs» U «BoJHOBBIE CBONCTBA
MUKPOYACTHUI):

- Monens atoma Tomcona

- @ykTyanus nojs u3inydeHus. DxkcnepuMenTsl Basmiosa. OnbIT Byna.

- ®oToddheKT.

- Yyer nBuxeHus siep B mojenu aroma bopa.

- D¢ dext KomnroHa.

- Yuer npesioMieHus MEKTPOHHBIX BOJIH B onbITe [[3BHCCOHA-/[>)xepMmepa.

- Iudpaxius HEUTPOHOB, aTOMOB, MoJIeKyJl. D¢ ekt Pamzayapa.

Tema 2. ®u3nuecKue NPUHIUITBI KBAHTOBON MEXaHHUKH

2.1. BonmroBas ¢ynHkuusa. CBoiicTBa BonHOBOW (yHKIuu. BomHOBas ¢yHKIHS CBOOOIHOU
gactunpl. [IpuHnmn cynepmosuiun. Omeparop mpoekuuu umityibca. CoOCTBeHHbIE (YHKINH,
COOCTBEHHBIE 3HaueHUs U MX (pusnueckuii cmpica. CpenHee 3HaueHue. OnepaTop KUHETHYECKOU
sHepruu. OnepaTopsl KOOPAUHATHI, TOTEHIIMAIBLHOW SHEPTUU.

2.2. 'amunbronual. CranuonapHoe ypaBHeHue Ilpeaunrepa. Cko6ku Ilyaccona. dopmanbHas
cxeMa anmnapara KBaHTOBOW MexaHuku. Hecranmonapnoe ypasHenue lIpeaunrepa.

YpoBHu sHepruu. OTHOMEPHBIM MOTEHUHAIBHBINA SIIMK: HEPreTUYECKUE YPOBHH, BOJIHOBBIC
GYHKIIH.

2.3. KBanToBaHue MoMeHTa uMmyjibca. KBaHTOBas MexaHHMKa B Tpex u3MepeHusix. Omeparop
POEKIIMU MOMEHTa uMItysbca. CoOCTBEHHbIE (YHKIIMU U 3HAUEHUSI ONIepaTopa MPOEKIIMU MOMEHTA
umnyibsca. KBaHToBaHMe KBajpaTa MOMEHTA UMITYJIbCA.

3aoanus ona camocmosamenbHoU pabomwi:

- Jloka3zaTh, 4YTO, €CIM ONEpaTopbl SPMUTOBBI, TO COOCTBEHHbIE 3HAYEHUS OINEPATOPOB
BEIIECTBEHHBIE.

- JlokazaTh, 4TO €CJIM JIBa pa3HBIX OIepaTopa MMEIT o0Imue coOOCTBEHHbIE (DYHKIMH, TO OHH
KOMMYTHPYIOT.

- AHrapMOHHUYECKHI OCLMIIISATOPHI.

- BoIpa3uTh omneparop kBajpaTa MOMEHTa UMITyJIbca B chepuieckoil cucteMe KoopInHarT.

- Tynnenssbiil 3Qdext. IIpsmMoyronsHbli MoTeHIMANBHBIA Oapbep. [IpuMepsl TYHHEIBHOTO
s dexra.

- JIMHEWHBI TapMOHUYECKUI OCHWIUIATOP: YPOBHHM DSHEPruM, HyJeBas JHEPrus, BOJHOBBIE
GyHKIIH.

Tema 3. CTpoeHue 1 CBOHCTBAa aTOMOB

3.1. KBanToBass Momenb aromMa Bonopoja. [aMHIBTOHMAH I BOJOPOIOIOAOOHBIX ATOMOB.
Paznenenue nepemennsix B ypaBHenuu lllpeaunrepa. Pemenue mis yrnoBoii ¢yHkiun. Pemenue
uid paguanbHOW ¢GyHkumMu. KBaHTOBaHMe »sHepruu. KBaHTOBbIE 4MCIa, XapaKTepU3YyHOILIUE
COCTOSIHUE aToMa.

3.2. CoOctBeHHbIe (YHKIIMHM TaMWIbTOHWAHA. [padWKH TIUJIOTHOCTH BEPOSITHOCTH  JUISt
pPagvaJIbHOIO M YIJIOBOI'O PACIPENEIICHUS JJIEKTPOHA. YPOBHU JHEPIUU. BBIpOXkKIEHHE YpPOBHEH.
[TpaBuna orbopa.



3.3. ATOMBI MIETOYHBIX MeTauioB. @U3NYECKHUE CBOMCTBA IIEIOYHBIX METAUIOB. YPOBHH
sHepruu. CeKTpalbHbIE CEPUH IIEIOYHBIX METAJIOB.

3.4. MarnuTHble CcBOICTBa aToMa. MarHUTHBIA OpOWTANBHBIA MOMEHT M €ro KBaHTOBaHHE.
I'mpomarautHoe otHomenue. Marneron bopa. OneiT lltepna — ['epnaxa. Cnun snektpona. CriuH
— opOuTanpHOE B3auMo/ieiicTBrue. TOHKast CTPyKTypa CIEKTPOB.

3.5. BexrtopHas Mognenbs aroMmoB. IloiHbli MexaHWYeCKM MOMEHT M €ro KBaHTOBaHHE.
MarnutHblii MomeHT artoma. @akrop Jlange. Dddexr 3eemana. [lomspuzanust 3eeMaHOBCKHUX
KoMmnoHeHT. CiuH (oToHa.

3.6. KBanToBass MexaHMKa KoOJUIeKTMBa 4YacTull. YpaBHenue Illpeaunrepa ans  AByx
Mukpouactull. ToxnectBeHHble 4acTULbl. CHUMMETPUYHBIE W AHTUCUMMETPUYHBIE BOJIHOBBIC
¢yukuuu. [Tpunnun [aymnu.

3.7. Ilepuonuyeckas cucrema 31eMeHTOB MeHeneeBa. DineKTpoHHas KoHpurypamus. [IpaBuna
Xynna. OcHOBHOE cOocTOsIHUE. PEHTT€HOBCKHUE CIIEKTPHI.

3aoanus ons camocmosmenbHoU pabomi:

- Kitaccudukanust Bogopo10mo00HbIX aTOMOB M CHCTEM.

- O60ocHOBaHUE MPaBUJI 0TOOPA NPU U3ITYUYEHUH U MOTJIOIEHUH CBETA.

- CrekTpajabHble CEpUU aTOMA HATPHUS.

- Ddodexr [Tamena —baxa.

- JIuneiinbiii u kBagpatnunblii o3¢ dexror Ll Tapka.

- Ontuyeckue crekTpsl renust. Opto - u naparenuil. CliuH CUCTEMBI JJIEKTPOHOB.

Tema 4. CTpoeHue U CBONCTBA MOJIEKYJI

4.1. Xumnueckasi CBsi3b. Buabl aBWwKeHMH B Moiiekyse. Anmabatudeckoe NpUOIMKEHHE.
KBaHTOBO-MEXaHMYECKMI pacyeT HOHA MOJEKYJbl BOAOpPOJa. TpHUIIETHbIE W CHUHIJIETHBIE
cocTosHus. Moiekyia Bojopoja. Bonnossie pynkunu. CTpyKTypa MOJIEKYI.

4.2. BaneHtHOCTh. BasleHTHOCT W TiepuomMYeckas CUCTeMa »JIeMeHTOB. HampaBieHHas
BalleHTHOCTh. Potatop. KonebarenbHble W BpalaTelbHble  YPOBHHM  SHEPTHMM  MOJEKYI.
BpamarensHbie, konebaTeNbHbIE CIIEKTPHI MOJIEKYJI.

3aoanus ona camocmosamenbHoU pabomwi:

- Hammcatp anektpoHHble TepMbl MoJekynsl Cl2, mpu ycnoBum, uto arombl Cl Haxomsrtcst B
cocrosiauu 2P.

- OLeHUTh MO MOPSIKY BEIMUYMHBI KOJIEOATENbHYIO U BpallaTelbHylo sHeprun Mojekyisl CO.
[TpuBenénnas macca 1,14x10-26xkr, paccrosHue mexnay aromamu 0,113HM, MOMEHT HHEpIHUH
1,46x10-46KrxmM2.

- [TapaBoniopoa. OpToBoOPO. DIIEKTPOHHBIE TEPMBI JBYXaTOMHBIX MOJIEKYJI.

- 'nbpuuszanus. Kpatusle cBs3u.

Tema 5. KBaHTOBBIE CBOICTBA TBEPABIX TEN U KUIKOCTEH

5.1. Kpucrannuueckas pemierka. TUIBI CBSI3M aTOMOB B PELIETKE M MOPAIKUA SHEPIHU CBSA3H.
Konebanus atomoB. ®oHOHBI. TenioeMKOCTh KPUCTAIOB

5.2. Ontruyeckue u aKycTuueckue GoHOHbI. TemnoéMKCTh (POHOHHOTO rasa.

5.3. IIpOBOIHHUKHN W JTUAJICKTPUKU. 30HHAS CTPYKTypa DHEPreTHYECKUX YPOBHEH. 3aroiHeHHe
30H. Teopema bioxa. 30HHBIE MOJIENM METAJIIOB U IUIEKTPUKOB, TIOJYTIPOBOJHUKOB.

3aoanus ona camocmosamenbHoU pabomi:

- KBanToBas npupoja napa - u peppoMarHeTusma.

- TyHHenbHBIN MO,

- CBEpXTEKYUYECTh U CBEPXIPOBOJAUMOCTb.

5. OOpa3oBaTtebHbIE TEXHOJIOTUH

Ne .. Tema [IPOrpaMMBbI IIpuMeHsieMble TEXHOJIOTUH
JUCLIUILINHBI

1 IIpakTueckoe 3aHATHE IO KJIACCUYECKOE TPagULMOHHOE;
TeMe «OKCIepUMEHTAJIbHbIE | JEKIIMOHHOE 00y4YeHue




OCHOBBI ~ aTOMHOW  (PU3HKH»:
TETIOBOE U3ITy4eHHE,

dororddexr, ekt

Komnrona. 3amaun: 1.8, 1.17,
1.41,1.42, 1.51 [1].

[IpakTuyeckoe 3aHsATHE 10
TemMe «KBaHTOBO-MeXaHHUYECKas
MOJICIb ~ aToMa  BOJOPOJa»:
BOJIHOBbIE  (DYHKIIMM  aToma
BOJIOPOJIa, KBAaHTOBBIE 4YHCIIA,
rpaduku IJIOTHOCTEN
BEPOSITHOCTEH paJMalbHOTO |
yTJII0BOTO pacripeneneHus
AJIEKTPOHOB, YPOBHH JHEPTUH,
mpaBmwiia 0TOOpa, BEPOSITHOCTH U
cpeaHue 3HAYCHUS ISt
BO30YXICHHBIX

coctostHui. 3amaun: 4.75, 4.76,
4.77. [1].

KJTaCCHYECKOe
JEeKIIMOHHOe  Oo0ydeHwue,
IpOrpPaMMHUPOBAHHbBIC

TPaAUITMOHHOE;
HarJIsIHbIE,

[IpakTuyeckoe 3aHsITHE MO
TEME «ATOMBI ICJIOYHBIX
METaJUIOB»: KBAHTOBBIC 4YHCIIA,
YPOBHHU JHEpruu, IpaBuia
otoOopa, CIIEKTpaIbHbIC
cepun. 3anaun: 5.1-5.6, 5.8. [1].

KJIIACCHYCCKOC

TPpaAUIIUOHHOC,

JICKIIMOHHOE 00yueHue, (BUICOICKIINHN )

[IpakTueckoe 3aHATHE 1O
Teme «BekropHas MOJIETb
aToMay; OpOUTANBHBIH u
CITMHOBBIN MEXaHUYCCKUH
MOMEHTBI aTroma, MOJTHBIN
MEXaHUYECKUHN MOMEHT,
CHEKTpaJIbHbIII CHMBOJ aroMma.
3amgaun: 5.15-5.24. [1].

KJIaCCHYCCKOC

TPAAULIUOHHOC,

JICKIIMOHHOC 06y‘IeHI/IC, CaMOCTOATCIIbHaA

pabota

[IpakTHueckoe 3aHATHE MO
TemMe «MarauTHbple CBOMCTBA
aToMa»:  BEKTOpHas  MOJElb
aTroMa, ITOJNIHBIM MeXaHWYeCKHH
MOMEHT, MAarHUTHBIH MOMEHT
atoma, Qakrop Jlanme, ombIT
[repna-I'epnaxa. 3agauu: 6.2,
6.4, 6.8, 6.16. [1].

KJIaCCHYCCKOC

TPAAULTUOHHOC,

JEKLIMOHHOE 00yueHue, caMoo0yueHue

[IpakTueckoe 3aHATHE IO
TeMe «ATOM B  MarHUTHOM
MOJIE»: TMPOCTOM U  CIIOKHBIU
addexTh 3eemana, OISIPU3AIUS
CHEKTPaJIbHBIX
ymHAA. 3agaan: 6.20, 6.23, 6.26,
6.27, 6.29, 6.35. [1].

KJIaCCHYCCKOC

TPAAULIUOHHOC,

JICKIIMOHHOC 06yqu1/1e, JUCTaHIIMOHHBIC

[IpakTueckoe 3aHATHE 1O
TeMe JIByXaTOMHBIE MOJEKYJIbD):
BpallaTeibHble, MOJEKYJISIpHbIE
cnekTpsl. 3amgauu: 7.2, 7.3, 7.5,

KJIACCHUYECKOE
JIEKIIMOHHOE 00yUYeHUE,

TPaAUIIMOHHOE;




7.8, 7.10. [1].

[IpakTueckoe 3aHATHE 1O
TeMe /I[ByXaTOMHBIE MOJEKYIIbI»:
KoJieOaTeIbHbIC YPOBHU YHEPTHUH,
MOJICKYJISIPHBIC
cnekTpsl. 3agaun: 7.16, 7.19,
7.20,7.22,7.26. [1].

KJIACCHYECKOE
JIEKIIMOHHOE 00yUYeHUE,

TPaAUITMOHHOE;

IIpakTueckoe 3aHATHE IO
TeMe «KBaHTOBBIE  CBOMCTBaA
TBEPIBIX TEII»: CTPYKTypa
KPHUCTAJIJIOB, JHEPrUsl CBS3U U
TEIIOEMKOCTD
KpuctayioB. 3agaun: 8.1, 8.5,
8.24, 8.29, 8.30. [1].

KIIaCCHYCCKOC
JICKIIMOHHOC o6yquHe,

TpaJuLILOHHOE;

10

[IpakTHueckoe 3aHATHE IO
TemMe «KBaHTOBBIE  CBOMCTBaA
TBEPJIbIX TE: CBOMCTBa
METAJIJIOB 5
MOJIyIPOBOIHUKOB. 3anaun: 8.37,
8.39, 8.41, 8.42, 9.3. [1].

KJTaCCUYECKOE
JEKIIMOHHOE 00y4YeHue,

TPaAUIIUOHHOC,

11

[IpakTrueckoe 3aHATHE IO
TemMe «KBaHTOBBIE  CBOMCTBA
TBEPJIbIX TE: CBOMCTBa
METAJIJIOB 5
MOJIyIPOBOIHUKOB. 3anauu: 9.6,

KJTaCCUYECKOEe
JIEKIIMOHHOE 00y4YeHHe,

9.9,9.12,9.22, 9.23. [1].

TPpaAUIIUOHHOC,

6. YueOHO-MeTOqUUECKOE

odecreyeHue

CAMOCTOATENLHOM

padoTbl  CTY/IEHTOB.

OuneHouHble cpeacTtBa AJd TEKyHIlero KOHTpPoOJd yCneBaeMocCTH, l'[pOME)KyTO'-IHOﬁ aTTeCTallun
o UTOraM OCBOCHUSA JUCHUIIJIHUHBI.

6.1. Ilian camocTosiTe/ILHOMH PadOTHI CTY/IEHTOB
Jis monydeHus: riayOOKHMX M TPOYHBIX 3HAHUHM, TBEPIABIX HABBIKOB M YMEHMH, HEOOXOMMa
cHUCTeMaTH4eCKasl cCaMOCTOsITeIbHAsA PadOTa CTyIEHTA.
B paGoueii mporpamme npeaycMOTpeHa caMoCTosITeNIbHas paboTa 11 IpopabOoTKH JIEKIIHOHHOTO
(TeopeTnyeckoro) mMarepuajia Mpu MOJITOTOBKE K KOHTPOJIBHBIM MEPONPUSITUSIM (B YaCTHOCTHU K
TECTUPOBAHUIO)

CamocTrosiTeIbHAS pa60Ta CTYACHTOB BKJIHOYACT CJICAYIOINEC KOMIIOHCHTBI:

NoNe Kou-Bo ®dopma
HaumenoBanue paboTsl
/1 4acoB KOHTPOJIS
[IpopaboTka IEKIIMOHHOTO
1 pop I 37 DK3aMeH
MaTtepuana
2 IToaroroBka K 14 Pabota y mocku; KOHTPOJIBHEIE,
MIPAKTUYECKUM 3aHSITHIM CaMOCTOSITeNIbHBIE PA0OTHI.
OMyCK K KaXka0i
ITonroroBka K Jlomy " !
3 19 nabopaTtopHoil paboTe W 3ammra
nabopaTopHBIM paboTam oTUeTA

6.2. MeTonnueckne yKa3aHusl 110 OPraHU3AIUH CAMOCTOSITEIbHON PadoThl CTYICHTOB




Llenbi0 caMOCTOSATENBHOM pabOTHI SIBIAETCS CAMOCTOSTENIbHOE pUoOpeTeHNne HOBbIE 3HAHUH U
BBIPaOOTKA CMOCOOHOCTH K TIIOCTOSIHHOMY CaMOOOYYEHHIO W CaMOCOBEPIICHCTBOBAHHUIO B
npo¢eCcCHOHATIBLHON U COLMAIBHO-00IECTBEHHBIX c(hepax AesTeTbHOCTH.

CamocrosTenpHas ydyeOHas paboTa MpeicTaBiIeHa TaKUMU (OpMaMu Y4eOHOTO Ipolecca, Kak
JeKIHsI, CeMHUHApP, MPAKTUYECKHE M J1a0OpaTOpHBIC 3aHATHS, SKCKYPCHH, MOArOTOBKA K HHM.
CTyIeHT JJOJDKEH YMETh BECTH KPAaTKHE 3alliCH JICKIIUN, COCTABIISATh KOHCIIEKTHI, TUIAHBI M TE3UCHI
BBICTYIIJICHU, TOAOUPATH IUTEPATYypy H T.J.

Hay4nas camocrosiTesbHast paboTa CTyIeHTa 3aKJIF0YaeTCs B €r0 y4acTuu B paboTe KPY)KKOB Ha
kadenpax, B HayYHBIX KOH(EPECHIMSIX PA3HOTO YPOBHS, a TAK)KEC B HAMKMCAHUU KOHTPOJBHBIX,
KYPCOBBIX U BBIITYCKHBIX KBaTU(UKAITMOHHBIX (IUITIOMHBIX paboT) padoT.

6.3. Marepuajbl sl NPOBeJdeHUs] TEKYIIero W NPOMEKYTOYHOI0 KOHTPOJIS 3HAHMM
CTYAE€HTOB

Ne Bun xontpons KonTponupyemblie TeMbl (pa3zeiibl) Komnerennuu,
i\ KOMIIOHEHTBI KOTOPBIX|
KOHTPOJIMPYIOTCS
1 KomnokBuym, JuckpeTHocTh ypoBued| YIIK-2; OIIK-1,
KOHTpPOJIbHAs pHeprun. Onrudeckue cuekTpsl atoMoB.[[1K-3
pabota CrieKTpajbHbIE CEPUU U CIIEKTPAJIbHBIC
repmbl.  Iloctymarer  bopa.  Atom
BOZOpOAA
2 Komnmoksuym, Bomnmossie corictBal VYIIK-2; OIIK-1,
KOHTPOJbHAS MukpoyacTull. ' urmoreza ne  bpoinsa[[IK-3
pabota DKCTICPUMEHTBI JIaBrccoHa u
/Ixepmepa. BonHoBble makersl. CnekTp
BOJMHOBOro  makera.  PaszoBasi ¥
IpYNIOBasi CKOPOCTH.
3 KomnokBuym, CootHomienne HeomnpenenenHocrer| YIIK-2; OIIK-1,
TECTBI ["efizenOepra. YcroiunBocTh BOTHOBBIXIIK-3
nakeToB. DU3NUeCKUil CMBICI BOJH JI€
bpois.
4 Komnoksuym, @dusnyeckue npuHUMNBl KBaHTOBOM YIIK-2; OIIK-1,
[TECThI MEXaHUKHU [1K-3
5 Komnoksuym, Bonnosas ¢yskuus. Cpoiictea  YIIK-2; OIIK-1,
TECTBI BOJTHOBOM GbyHKIUY. Bonnogas[1K-3
byHKIMSA cBOOOTHOM YaCTHLIBI.

[Tpunnun  cynepno3unuu.  Onepartop|
npoekiuu  ummyibca.  CoOCTBEHHBIE
(byHKIIUM, COOCTBEHHBIE 3HAYEHUSI U HX
¢duznueckuit cmpici. CpeaHee 3HaYCHHUE.
Oneparop  KMHETUYECKOW  DHEPTHUH.

Oneparopbl KOOpJMHATHI,
MOTEHIMAIBHON YHEPTHH.
6 KonnoxBuym, I"'amunsToHUAH. Craunonapuoe, VYIIK-2; OIIK-1,
TECTBI ypaBHeHue  Illpenunrepa. CkoOxul[1K-3
IlyaccoHa. dopManbHas cxema
arnmapara KBaHTOBOU MEXAHHKH.
Hecrannonapaoe ypaBHEHUE
[[Ipenunrepa.
YpoBHU sHepruu. OJHOMEPHBIN

MMOTCHINAIbHBIN SIIUK: YHEPreTUYECKHE
YPOBHH, BOJTHOBbIE (DYHKITHH.




7 KonnoxBuym, KBanToBas mexanmka koiurektmBal YIIK-2; OIIK-1,
KOHTpPOJIbHAs uvactuil. YpaBHenue I[Ipemunrepa musllK-3
pabota MBYX MHUKpodacTHll. TOXIECTBEHHBIE
YACTHULIBI. CuMMeTpHuyHbIe u
AQHTUCUMMETPUYHBIE BOJIHOBBIE
¢dbyukuun. [Tpuanun [Tayom.
8 Komoksuym, [lepuonuueckas cucrema snementonB| YIIK-2; OIIK-1,
KOHTpPOJIbHAs Meneneena. OnektponHas|l IK-3
pabota KOH(UTYpaIsl. [MpaBmia  XyHna.
OcHOBHOE cocTosiHME. PeHTreHoBcKue
CIIEKTPHI.

MaTepI/IaJ'IBI OJI4 MMPOBEACHHA TCKYLIErO KOHTPOJIA 3HAHUM U HpOMC)KYTOqHOﬁ aTTcCTallun
COCTaBJIAIOT OTI[CJIBHBIfI AOKYMCHT — CDOH,[[ OICHOYHBIX CPCACTB IO JUCHUIIJIMHE «®Du3uka aroma u
aTOMHBIX SIBJICHUIY.

Opranu3zaiys UTOrOBOM aTTECTAlUU C KPUTEPUSMU OLICHUBAHUSA:

OcymecTBisiercs B popMe IK3aMeHa, Ha KOTOPOM MPOBEPSIOTCS 3HAHUSI OCHOBHBIX BOIIPOCOB IO
(TeMaTuka JUCLUIUINHBI).

Onenka "OTIMYHO" CTAaBUTCSA B CIy4yae, €CIM CTYIEHT IMOKa)XeT TIIyOOKOoe, MCYepIbIBarolee
NOHMMAaHWE CYIIHOCTH ¥  B3aMMOCBSI3M  pacCMaTpUBAaEMBIX  MPOIECCOB U SIBJICHUH,
NPOJEMOHCTPUPYET  YMCHHS  aHAJIM3UPOBATh  CHUTyallMd, pEJICBaHTHBIE  3aJadyaM  €ro
pohecCHOHATLHON KBATH(PUKAIUH.

Ornenka "xopomio" cTaBUTCS B CiIydae, €Cll CTYJEHT BIaJeeT 3HAHUSMU TEOPUU U MPAKTUKH,
MOKa3bIBAET JIOCTATOYHOE MOHWMAHHE CYIIHOCTH M B3aWMOCBS3H PAaCCMaTPUBAEMBIX MPOIIECCOB H
SBIIEHUH, HO UMEET HEKOTOPhIE HEJOCTATKU B OTBETAX.

Ouenka "yJOBJIETBOPUTENHHO" CTABUTCS B CIydae, €CJIU OTBEYAIOIIMI TOKAa3bIBAET TBEPIOEC
3HaHUE U MOHMMaHHE BOIPOCOB MPOrPaMMbl, HO OTBETHI COJEPKAT HECYIIECTBEHHBIE OLIMOKU U
HETOYHOCTH, TIPH OTBETAX PEKOMEHIOBaHHAs JIUTEpaTypa UCIIOIb30BaHa HEJJOCTATOUHO.

Orenka "HEyJIOBIETBOPUTEIHHO" CTaBUTCS B ClIydae, €CIM UMEET MECTO HENPaBUJIbHBIA OTBET
XOTs1 ObI HAa OJMH M3 OCHOBHBIX BOIIPOCOB, TPyOBIE OMIMOKK B OTBETE, HEIOHMMAHUE CYIIHOCTH
U3JIaraeMbIX BOMPOCOB, HEYBEPEHHBIE HETOUHBIE OTBETHI HA TOMOIHUTEIBHBIE BOIIPOCHI.

IK3aMeHAIHOHHDbIE BOIIPOCHI MO TMCHMIIJINHE «Pu3nKa aTOMOB H ATOMHBIX SIBJIEHHI»

ToXAEeCTBEHHOCTh U YCTOMYMBOCTH ATOMOB.
®opmyna [litaHka ¥ M3TydeHHE YEPHOTO TEA.
®otordppext. POTOHBI.
Mogens aroma bopa. Hegocratku monaenu.
I'mnoresa ne bporinsa. BoaHoBBIE CBOKCTBA YaCTHII.
DxkcnepumeHThl J[3BrccoHa u J[xepmepa.
CooTHoIIEHNE HEOTIPEIETIEHHOCTEN.
KopnyckyasipHO-BOTHOBOH Ayaan3M.
@u3nuecKkuil CMbICI BOJIH A€ bpous.
OmnepaTopbl GU3HYECKUX BEIUUMH.
. YpasHenue lllpenunrepa.
. HacTuiia B MOTEHIIMAIHLHOM SIIUKE.
TynHenbHbIN 3P PeKT.
. JInHEeWHbBI rapMOHUYECKUNA OCLIMILIATOP.
. KBaHTOBaHME MOMEHTa UMITyJIbCA U €r0 IPOEKIIHH.
. YpaBHenue lllpeaunrepa nig atroma BOAOpoJa. Y POBHU SHEPTHUU.
CocTosiHHE AJIEKTPOHA B aTOME BOAOPOJA.
. Pacnipenenenue 3neKTpOHHOM IJIOTHOCTH B aTOME BOAOPOA.

CoNoOA~AWNE

PR ERPRRERREE
O~NoOOUAWNEREO



19. IlpaBuia or6opa.

20. YpoBHHM SHEPrHH aTOMOB IIEIOYHBIX METAJIOB.

21. KBaHTOBaHHWE MarHUTHOTO MOMEHTA.

22. Omnpit LTepua-I'epnaxa.

23. CnuH 3JeKTpoHa.

24. CrnuH-0pOUTaIBEHOE B3aUMO/ICHCTBHE.

25. BekropHas mojens aroma. KBaHTOBaHME TTOJTHOTO MOMEHTA UMITYJIBCA.
26. Dddext 3eemana.

27. Ipwuanun [Maymm.

28. CtpoeHue MepuoauvecKoi cucteMbl MeH ieneena.

29. 3akoH Mo31u. PeHTTeHOBCKHE CIIEKTPHI.

30. CrnexTpsl OpTO U Tapareusi.

31. Momnekyna Boopoia. YpOBHU JHEPTHH.

32. BaneHTHOCTb.

33. ComnpshKeHHBIE U HAIIPABJICHHBIE CBSI3H MOJICKYIL.

34. I'mOpuau3anus.

35. KomnebarenpHbIC U BpallaTeIbHBIE YPOBHH MOJICKYJI.

36. MonekynsipHble CIIEKTPBHI.

37. ®OHOHEI.

38. 3oHHbBIE MOJEIN METAIJIOB, TUAIEKTPUKOB, MOITYIIPOBOJHUKOB.

TEMBbBI KYPCOBBIX PABOT

OnyKTyalus 1moJis u3nydeHus. DkcnepuMenTsl BaBuiosa. OneiT Byaa.
S dexr Komnrona.

Judpaxius HEUTPOHOB, aTOMOB, MoJieKyJl. D dext Pamzayapa.
CooTHolIEHNE HEOPEIETICHHOCTEH.

[TpoxoxxaeHne YacTHIIbI Yepe3 MOTeHIUATbHBIN Oapbep.
KoHTakTHBIE SIBTICHNS U TYHHETbHBIE Y()()EKTHI B SIIEKTPOHUKE.
O¢dexr [NTamena-baka.

JIuneiHbIi 1 kBaapaTH4HbIN 3@ PexTr! [lTapka.

. Oddext CanoBckoro. CnuH (oTOHA.

10 KBanroBas npuposa napa - u peppoMarserusma.

11. dynnameHTanabHas NOCTOSHHAS — OCTOSIHHAS TOHKOW CTPYKTYPBHI.
12. HaGmroneHne u u3MepeHne B KBAHTOBOW MEXaHHKE.

13. Ddodext Ditnmreiina, [Tononsckoro, Posena.

CoNoOAWNE

TecroBble 3a1aHusA
Ne 1 «KBanTh! cBeta. BonnoBas ¢pyHkius. CoOOTHOLIEHHE HEONPEIEIEHHOCTH»

= m
3amaga 1.DotoH (7"—'“'3’l HM) pacceMBaeTCsi Ha DICKTPOHE (Macca TOKOS JJIEKTpOHA  F),
JBIDKYIIEMCSI HABCTpedy €My, M TII0CJIe paccesHus JBUXKETCS BY OOpaTHOM HampaBICHUU

o .
(paccesHue Ha 180 ). C kakoif ckopocTbio ¥ JOIKEH ABUraThCs BJIEKTPOH, YTOObI 4YacTOTa
¢dboToHa Npu paccesHUU HE U3MEHUIAch?

3amaua 2. .Haiitm »Hepruio >JeKTpOHA, TPU KOTOPOW OH OECHpensiTCTBEHHO NpPOHIET Haj

— -
IPSIMOYTOJIbHBIM 0aphepOM BBICOTOI Wo = 9B u mupuHON d =107,

3anaua 3. BonHoBas (yHKuus yacTuibl Maccoii ¥, copepmiaromieil 0JHOMEPHOE JBMKCHUE B

W ix - _
moJie ¢ moTeHmaiom * ( ) , €CTb W(x)=dxexp(—x/a) (x>0) , (w(x) _0, (x<0) . U3BectHO,

aro Fal*) >0 npu X —>%0;



a) OLCHUTL C TIOMOMIBIO COOTHOHICHUA HCOIPCACICHHOCTH CPCAHIOK0 KHUHCTHUYCCKYIO

W,
SHEPTUI0 ~ & YaCTHUIBI;

W,

b) maiiti mpoduie moTeHnManbHOrO O ¥ ;

C) TOJIHYIO SHEPTHUIO W yacrnu.

Ne 2 «KBaHTOBOMEXaHHUECKAst MOJICIh ATOMA BOJIOPOIa»

1. AToM BoIOpOIa HAXOUTCS B COCTOSIHUM 2.

d) mocrpouTs paaraabHYIO BOJHOBYIO GyHKIHI0 R2,1(F) 1 oTHOpMHUpOBATH €¢;

(r.0.9)

€) MOCTPOMTH BONHOBYIO (yHKIHIO T2 aToMa BOJOpoJa B 3aJJaHHOM KBAaHTOBOM

3 -
. . . iy
cocrosiHuy, eciu yriosas Gpyukums Y2,1,1(q, j) umeer Bux Y2,1,1(q, j) = V¥ sing € T ;
f) moctpouts QyHKIHIO MIIOTHOCTH BEPOSTHOCTH JIOKAITU3AIUH YJICKTPOHA B IIAPOBOM CIIOE HA
paccrosuuu ¥ ot smpa;

N r

Q) HaiiTh HauboJee BEPOSITHOE PACCTOSIHUE ~ ™ 3JIEKTPOHA JI0 sIpa;

h) HapucoBath rpauK IIOTHOCTH BEPOSATHOCTH, IOCTPOCHHOM B II. d);

I) HalTH cpelHEe pacCcTOSHHE OJIEKTPOHA A0 sApa M yKa3aTh Ha rpaduke MOCTPOSHHOU
IUIOTHOCTH BEPOSITHOCTH;

. o r<r,.
J) HaliTH BEpOATHOCTH JIOKAITU3ALUH AJICKTPOHA BHYTPH 00JIaCTH m

K) mapucoBath rpauK MIIOTHOCTH BEPOSATHOCTH YTJIOBOTO PACIIPEICIICHHS IICKTPOHA,;

|) BbUMCIMTH OPOUTATBHBIN, CIUHOBBII U MOJIHBIA MEXaHUYECKHE MOMEHTBI aTOMa;

M) HaWTH yroj MeXIy OpOUTAIbHBIM M CIIMHOBBIM MEXaHHYECKUMH MOMEHTAMH;

N) HApHCOBATh BEKTOPHYIO MOJICIb aTOMa JIJIsl COCTOSIHUS 2P,

0) HAWTH YaCTOTY MEPEX0/ia U3 COCTOSHUS 2 B OCHOBHOE COCTOSIHHE;

P) HaWTH BEJMYMHY CMEIICHHS 36eMaHOBCKUX KOMIIOHEHT YPOBHS 20 BO BHEIITHEM MarHUTHOM

noste nanpsxénnocru H =SKI€:

3agaga 1. OneHuTh YUCI0 (POTOHOB PAaBHOBECHOTO AJIEKTPOMArHUTHOTO HM3IYy4YEHUS B €IMHHIIE
oowrema nipu Temreparype 300 K.

3amgaya 2. Mcxoas M3 COOTHOUIEHUS HEONPEAETICHHOCTH OLEHHTh DHEPIHI0 MOHHU3AIMU aToMa
BOJIOPOJIa M3 OCHOBHOTO COCTOSIHUSL.

3amaua 3. [loTeHIMan MOHU3AIMKA aTOMa Cs paBed 3.89 sB. Ompenenuth KBaHTOBBIN nedeKT
OCHOBHOT'O COCTOSIHUSI.

3amaya 4. Onpenenuth cpefHee W Haubosee BEPOSTHOE YIalleHHWE JJIEKTpOHa OT sijapa B
OCHOBHOM COCTOSIHMH aTOMa BOAOPO/Ia.

3a;[aqa 5. Ilotok gqactuln C BHCpPHCﬁ EpaCCCI/IBaCTC}I Ha HpﬂMOerHLHOﬁ CTYIICHBKEC

BBICOTOM Fﬂ. OmnpenenuTb BEPOSTHOCTH MPOXOXKICHHUS U OTPAKEHHUSL.

3amaua 6. HamwmuTe 5SnNeKTpOHHBIE KOH(PHUTYpamuyd TEPBBIX TISITH SJIEMEHTOB TaOJHIIBI
MenneneeBa. Bocnonbp30BaBIIUCh NpaBuiiaMu XyH/1a, ONPEAETUTE UX OCHOBHBIE TEPMBI.

3amaya 7. YKaxuTe Mepexoibl, 00pa3ylollie TOHKYIO CTPYKTYpYy TOJIOBHOM JIMHHUU CEpHUH
banbmepa B ciekTpe aroma BOAOPOA.

3amaua 8. HapucoBaTh cxeMy pacIICIUICHHST M BO3MOXKHBIE TIEPEXOJbl MEXIy YPOBHSIMH

p g
TepMOB u B CJ'Ia60M MAr"duTHOM IIOJIC.
7.  YueOHO-MeTOAMYECKOE H MATEPHAIbHO-TEXHHYECKOE o0ecreyeHne TUCUUIITUHbI

7.1. YueOHas qureparypa:

OcHoBHast TuTeparypa

1.MarBeeB A. H. Atomnas ¢usuka. Ouukc. Mup u O6pazosanue, 2007.

2. CuyxuH /1. B. AtomHas u sipepHas ¢pusuka. Tom 5. M.: ®uzmarnur, 2002. - 394 c. /9bC

3. Hnonsckuii O. B. Atromuas ¢usuka. B 2 1. Jlans, 2010.




JlononHuTtenpHas IUTEpaTypa

1. Tonpnun JI. JI. BBenenue B aToMHyI0 (pu3uky. MHCTUTYT KOMIIBIOTEPHBIX HCCIEIOBaHMIA,

2005.

2. Uponos U. C. COopHuK 3a7a4 10 aTOMHOH H sfepHor ¢pusuke. Jlans, 2002.

3. Jlanpay JI. JI. KBanToBas mexanuka /JI. JI. Jlannay, E. M. JIudmm — M. Hayka, 2008.
4. Kutrens Y. Benenue B ¢pusuky tBepaoro rena. - M. @uszmatrus, 2012.

5. MunanteeB B. I1. ®uszuka aroma u atoMHbIX siBlieHUud. M.: A6puc, 2012. - 399 c. //ObC

7.2. UaTepHeT-pecypchl

Ha3Banue pecypca

Ccblika/goctyn

OnekTpoHHass Oubnuoreka oHnaiH «EmxuHOE OKHO K
00pa3oBaTelIbHBIM pecypcam»

http://window.edu.ru

«O06pa3zoBarenbHbIil pecypc Poccun»

http://school-collection.edu.ru

@OenepalibHbIl 00pa30BaTENbHBIN MOPTAN: YUPEKICHHUS,
nporpammsl, cranaaptel, BY3s1, Tectel EI'D, THA

http://www.edu.ru

®denepanbHbII LIEHTP MH(OPMaLMOHHO-

obpazoBarenbHbIX pecypcoB (DLINOP)

http://fcior.edu.ru

Pycckas BupTyanbHas Oubinorexa

http://rvb.ru

ExxenenenbHuk Hayku U oOpaszoBanus lOra Poccuu
«AKazeMusa»

http://old.rsue.ru/Academy/Archive
s/Index.htm

Hayunas snextpoHHast 6ubnaroreka «e-Library»

http://elibrary.ru/defaultx.asp

DnekTpoHHO-O0ubmoreunas cucrema IPRbooks

http://www.iprbookshop.ru

ONEeKTPOHHO-CIIPAaBOYHAsl CHCTEMa JJOKYMEHTOB B cdepe
oOpa3zoBanus «upopmuo»

http://www.informio.ru

HNudopmannonHo-mpaBoBas cuctema «l apant»

CereBas BepcHsi, JOCTYIIHA CO BCEX
KOMIIBIOTEPOB B  KOPIIOPAaTUBHOM
cetu Uarl'y

OneKTpoHHO-0MbIMoTeyHas cucrema «fOpait»

https://www.biblio-online.ru

7.3. TIporpaMmmHoOe oGecnieueHue

. Microsoft Office 2007, 2010, 2016
. Antuupychoe 10 Kaspersky endpoint security
. CnpaBouHO-nipaBOBas cucrema “I'apant”

O 0 9 N O &~ WODN P

10. IIporpammuslii npogykt MATLAB 6.

7.4. MarepuajibHO-TeXHHYECKOe oOecredyeHue

. Microsoft Windows 7, Windows 8, Windows 8.1, Windows 10
. Microsoft Windows server 2003, 2008, 2012, 2016

. Onepannonnas cucrema Microsoft Windows XP Professional.

. [laker mpuxmnagueix nporpamm Microsoft Office 2003 Professional.
. [IporpamMMHBIif mpotyKT «AHTUBHpPYC Kacmepckoroy.

. [IporpamMmustii mpoaykT FineReader 7.0 Professional Edition.



http://window.edu.ru/
http://school-collection.edu.ru/
http://www.edu.ru/
http://fcior.edu.ru/
http://rvb.ru/
http://old.rsue.ru/Academy/Archives/Index.htm
http://old.rsue.ru/Academy/Archives/Index.htm
http://elibrary.ru/defaultx.asp
http://www.iprbookshop.ru/
http://www.informio.ru/
https://www.biblio-online.ru/

YyeOHass aynuTopus Ui JEKIHOHHBIX
sausatuii (Ne 303) 386132, PU, r.Haspans,
I'amyp3uesBckuit OKpYT, yaI.
Maructpanbnas, 39a, Kopmyc 3E

Cron nns mpenogasatens - 1 mT. (COCTOUT U3 2-X
CEeKIIMi); CTyJI JUIs IpernoaBarens -1 mr.; gocka -
1 mwr.; TpubyHa-1 wr, crox - 36 mT.; CKaMmbs-72
T

JlabGopatopust «AtomHas pusuka» (Ne305)
386132, PU, r.Hazpans, ['amyp3ueBckuit
OKpyT, ya. MaructpansHas, 39a, Kopmoyc
3E

Cron mnsa mpemojaBatenss - 1 1moT; CTynm s
npenoaasarens -1 mr.; mocka - 1 mr.; cton - 10
IT.; ckaMbs-20 1T,

@IIK - 09.

YcraHoBKa 71t U3yYEHUS aTOMa BOJIOPO/Ia,
OIIK-11.

YcraHoBka i M3Y4YeHHS] aOCONIIOTHO YEPHOTO
Tena,

@IIK - 02.

OnbiT @panka u ['epua.

®OIIK-01 VYcraHoBka Juisi U3y4€HHs BHEIIHETO
doTodddekra,

OJIOK MUTaHUA,

CBETO(HIIBTPHI,

(hOTOIIEMEHTHI.




Pabouass mporpamma IUCHUIUIMHBI «ATOMHas (u3uka» COCTaBleHa B COOTBETCTBUU C
tpeboBanusiMu OI'OC BO mno HampaBnenuto moarotoBku 03.03.02 dwuswka, yTBEPKISHHOTO

nprka3oM MuHHUcTepcTBa 00pazoBaHus U Hayku Poccuiickoit @eneparun ot « 07 » aBrycra 2020
r. Ne 891.

[Iporpammy coctaBmiI: ¢T. IpenoaaBaresb kadhenpol «Pusukay M. b. batbpkeB

[Iporpamma ogo6pena Ha 3aceqanuu kadeapsl «Pu3nkar»
[Tpotokon Ne 10 ot «20» utons 2023 rona

[Tporpamma oroOpeHa YuebHO-METOANUYECKUM COBETOM (PU3MKO-MAaTeMaTH4YeCKOro (hakyabTeTa
ITpotokon Ne 10 ot «23» urons 2023 roga
[Ipencenarens YueOHO-METOIUYECKOTO COBETA (PaKyIbTeTa /Haneruesa M. A.




CeeeHusi 0 mepeyTBepKAeHUN NMPOrPpaMMbl HA OYepeHON y4eOHbIN roJ U perucrpanuu
H3MEHEeHU I

YueOHbIi Pemenue kadenpsl BHeceHHBIC H3MEHEHUS [Tonnuce 3aB.
roj No MPOTOKOJIA, Kadeapoi
maTta)







