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He.]'ll/l OCBOCHHUSA JUCIHUIIJINHBI

Kypc «®usuka aTOMHOIO siipa M DJEMEHTAapHBIX YacTUL» - 3aKIIOYUTENIBHBIA pa3le LUKIIA
JUCUMIUIMH «OO0mas ¢u3nka» W UMeeT LeNbl0 NPEJCTAaBICHHE TEOpPUU SApa M YacTul] Kak
o0o0mieHne pe3yinbTaToB (U3NYECKUX HKCIEPUMEHTOB M TEOPETUYECKUX MPEJCTABICHUNA O
CBOMCcTBaX MUKpooOBbekToB. Criennduka Kypca cBA3aHa ¢ HEOOXOAUMOCTBIO U3JI0KEHHsI O0JIBIIOr0
(akTHUecKOoro mMarepuania, moadac HEMPHUBBIYHOTO. DTO paszzaen (GOpMHUPYIOIIEHCS HAYKH, TEOPHS
KOTOpOH Janeka OT 3aBepuieHus. [ljig ycBOoeHus Kypca HEoOXOIAMMO 3HAaHHE OCHOB KBAHTOBOH
MEXaHUKU. TeMaTHdecku Kypc COCTOUT M3 TpeX dacTeil: ¢u3uka sjupa, (Qu3MKa YacTul U
B3aMMOJCHCTBHUI U B 3aBEPILAIOIINX JICKIIMAX U3JIaraloTcs MPEACTaBICHUS O CTPOCHNUN BeeneHHou,
IBOJIOLMM 3BE€3] M KOCMUYECKHX JydaX. OCHOBHOH 3ajadeil Kypca sBISETCS CHUCTEMATUYECKOE
3HAKOMCTBO C IIEpeuncCIIeHHbIMU Bonpocamu. JIro6oit pasznen obuiero kypea puzuku 6azupyercs Ha
CBEJCHMSX, MOJIYYEHHBIX SKCIIEpUMEHTaIbHO. HeoO0XoauMO MOMHHUTB, YTO MPOLECC OTKPHITHS
HOBBIX fJ€p M YaCTUL, YTOYHCHMsI UX XAPAKTEPUCTUK U PSAAA NPUHLUIHUAIBHBIX KOHCTAHT, IIO
CYILIECTBY, HEIIPEPHIBEH.

Ueﬂb Oucuunﬂqul — O3HaKOMJICHHMC CTYACHTOB C COBPCMCHHBIMU MNPCACTABICHUAMH O
CBOMCTBaxX U CTPYKTYpPC SACP U JICMCHTAPHBIX YaCTHULI.
3aoaua ()MCI/!MI’UZMHbl — IMOCJIC HU3Y4YCHHUA KypCa CTYACHT JOJDKCH XOpOHIO MNpCACTaBIIATH

COBPCMCHHYIO KapTUHY MUKPOMHPA- MUDPA AACP, BHYTPUAACPHBIX IIPOUECCCOB, MUPA 3JICMCHTAPHBIX
HaCTHII.

CTyneHT NOJKEH IO3HAKOMHTBCS C HEKOTOPBIMU METOJAMHU, MPUMEHSIEMBIMU K OIMCAHHUIO
HaOIroaeMbIX  (DU3MYECKUX SBJICHMH M TNPUOOPECTH HABBIKM CAMOCTOSITEIbHBIX HAYUHBIX
UCCIIEIOBaHMIA, BKJIIOUast (POPMUPOBAHNE HABBIKOB H3YUCHHUSI HAYYHOH (PU3HUECKON JTUTEPATYPHI.

Ne
n/n

Kon
npo¢eCCHOHATHHOTO
CTaHJapTa

HanmenoBanue obnactu HpO(beCCHOHaJ'IBHOﬁ ACATCIBbHOCTH.
HaunmenoBanme HpO(I)eCCI/IOHaJ'ILHOFO CcTaHJapTa

01 Obpa3zoBaHue 1 HayKa

1. 01.001 [podeccronanpuerii ctagmapt «I[lemaror (memarornveckas AeITeIbHOCTE B chepe
JIOIIKOJIHOTO, HAYaJIbHOTO 0OIIEro, OCHOBHOTO O0IIETr0, CPEAHETO OOIIETO
00pa3oBaHu) (BOCIIMTATENh, YUUTEIh)», YTBEPKICHHBII MpUKa3oM MHUHHCTEPCTBA
TpyZAa U conMaibHO 3auuTel Poccuiickoit @eneparuu ot 18 okTs6ps 2013 1. Ne
544un(3apeructpupoBad MUHHCTEPCTBOM tocTulMU Poccuiickoit denepamnnu 6
nexadps 2013 r., peructpannonsiit Ne30550), ¢ i3MeHeHHEM, BHECEHHBIM
npukazoM MuHuUCTEpCTBa TpyJa U colManbHOM 3amuTsl PO ot 5 aBrycra
2016r.Ned4221 (3apeructpupoBaH MunuctepcTBoM rocturun PO 23 asrycra2016r.,

peructparoHHbri Ne 43326 )

2. 01.003 [podeccronanpuerii cTanmapt «[legaror qOMOTHATETEHOTO 00pPa30BaHUS IETEH U
B3POCIBIX», YTBEPIKICHHBIN MTPUKa30M MUHUCTEPCTBA TPYa U COUATBFHON 3aIIUTHI
P® ot 5 mas 2018r. Ne 2981 (3apeructpupoBan MunucTepcTBoM roctunnu PO 28

asrycra 2018r., peructpannonsslii Ne 52016

dopmupyemble TUCIUITMHON 3HAaHUS U YMEHHSI TOTOBST BBIITYCKHUKA TaHHON 00pa3oBaTeIbHOM
IIPOrPaMMBbI K BBIITOJIHEHHUIO CIEYIOIMIMX 0000IIEHHBIX TPYIOBBIX (PYHKIIHIA:

Kon n O00011eHHBbIE TPYA0BbIE (PYHKIUH TpyaoBbie pyHKUNH
HaNMMEHOBaHHUe Kon HaumenoBanue | Yposenn| HammenoBanme| Kon Yposennb
npogeccHOHAIBLHO KBaJTUpH (moxypoBeHb)
ro CTaHJapTa KAl KBAJIM(PUKALMHU
01.001 ITegaror 4 [Memarornyeckas Oo0wenenarornuec/A/01.6
(megaroruyueckas NESTENBHOCTD 110 6 Kast QyHKIIHS. 6
NesITeIbHOCTD B MIPOEKTUPOBAHUIO U O6yuenue




ITOIITKOJILHOM, peanu3anuu BocrurarensHas [A/02.6
HaYaJIbHOM OOIIIEM, 00pa3oBaTEILHOTO IEeATEeIbHOCTh 6
OCHOBHOM OO0IIIEM, rporecca
cpexHeM o0IIeM 0Opa3oBaTEeNbHBIX
00pa3oBaHMM) OpraHU3aIMIX PasBuBarollas A/03.6
(BocmiUTATEIb, ITOIIIKOJILHOTO, ACATCILHOCTD
YIUTEIIb) Ha4YaJIbHOTO OOIIETO, 6
OCHOBHOI'O 001IIETO,
CpeIHero o0IIero
0Opa3oBaHMs
I[lenarornueckas
NEATEIbHOCTD 110 [Memarornyeckas
MIPOCKTUPOBAHHIO H MeATEIbHOCTD 110
p peamsamu 5 peanu3anuu B/03.6 5
OCHOBHBIX porpaMm
001Ie00pa3oBaTeIbH OCHOBHOTO H
bIX CpeIHero o0IIero
porpaMmm 00pazoBaHMs

Ilepeuennb 3a1a4 npogeccHOHATBHOM 1eSITeIbHOCTH BbINTYCKHHUKOB:

Ob6nactb Tunsl 3anau 3anauu OOBexTHI MpoeccuoHaNbHON
npodeccroHanbHON |[podeccuoHanbHOR  |IpOodecCHOHATBHON JeSITeIbHOCTH (WIIN
JeATEIbHOCTH JEATENbHOCTH JeSITEeITbHOCTH o0acTi 3HaHUSA)
(mo Peectpy
MunTpyna)
01 OGpazoBanue Ilenarornyeckuii Pazpabotka n peanuzauus| OOGpa3oBaTenbHbIC
o0pa3oBaTeIbHbIX MIPOrpaMMBbl U
nporpamm CIIO u o0pa3oBaTeNnbHbIN MPOLIECC B
nporpamm J10 cucreme CIIO u 10
06 Css3b, Hayuno- HccnenoBanue, WNudopmannonnsle
I/IH(bOpMaHI/IOHHBIC HUCCIIENOBATEILCKUN pa3pa60TI<a, BHCAPCHUC IMpOUECChI, TCXHOJIOTHUH,
- U COIIPOBOXKIEHUE CHCTEMBI U CETH, UX
KOMMyHHKAHOHE HH(bopMam:IOHHLIx WHCTPYMEHTAIIbHOE
TEXHOJIOTUH U cHCTeM (mporpaMmHoe,
bl€ TEXHOJIOTHH TeXHIYECKOE,
OpraHU3aIMOHHOE)

obOecrieueHue, Crnocoosl 6 1
METO/1bI IPOEKTUPOBAHMUS,
OTJIaJIK!, TIPOU3BOJICTBA U
9KCIUTyaTaI[H
MH(OPMALIMOHHBIX
TEXHOJIOTHH U CHCTEM B
pa3IUYHBIX 00JIACTAX U
cdepax udppoBoi
HKOHOMHKH

2. Mecto nucuniauabl B cTpykrype OITOII 6akanaBpuara

I[I/ICI_II/IH.III/IH& «®u3nKa aTOMHOTO AApa 1 3JICMCHTAPHBIX YaCTHUI» OTHOCUTCA K MOAYJIIO «O6ma;1

dusuka» ob6s3aTenbHOI yactu nukia (51.0.13.06).
JucnuninHa u3ydaercs Ha 3 Kypce B 6 cemectpe.
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JanHbll  KypC

Ocoboe

bopmupyet

3HAUYCHUC JUCIMIIIINHBI

y  CTyIECHTOB

olpesenseTcs

IMPUHIHUIIHAJIBHO HOBBIM IIOAXOAAaM.

I[J'ISI HU3Yy4YCHUS HaHHOﬁ yqe6H0171 JUCHUITIIMHBI H606XO,Z[I/IMBI 3HaHWsA, YMCHHUA W HABBIKU,

KBaHTOBO-MEXaHUYECKOE
byHIaMeHTallbHbIE TEOPETUYECKUE 3HAHUS U MPAKTUYECKHE HABBIKU B 00JACTH aTOMHOU (DU3HKH.
BO3POCUIMM  yJENbHBIM BECOM HAy4YHBIX
UCCJIEIOBAaHUM U TEeXHOJOrui B (hU3MKe MUKpOMHUpa B Hacrosimiee Bpems. bynymwuii cnenuanuct
JOJDKEH YETKO TMPEACTABIATh: YTO B MpoOJIeMax: CBS3aHHBIX CO CBOWCTBAMHM MHKPOMHDA,
HArJSJHOCTh M KJIACCUYECKUH IMOAXO0J OKAa3blBAIOTCS HENPUTOJHBIMU U YCTYNalOT MECTO

dbopMupyeMbie TUCITUTUIMHAMU «ATOMHas Gusnka», «KKBaHToBas Guzmkay.

3. Pe3syabTarthl
3JIeMEHTAPHBIX YACTHI

[Iporiecc wm3yudeHWs] AWCHUIUIMHBI HampaBieH Ha (OPMHPOBAHUE OHIIEMEHTOB CIIEAYIOMIMX

OCBOCHHUS UCIHUIIIMHBI

(MmomyJin)

komneTeHnuil B cootBercTBUU ¢ ®I'OC BO 1o naHHOMY HanpaBJICHHIO:

Kon HanmeHnoBanue WNunukatop noctwxkeHus B pesynbraTte  ocBoeHHS
KOMIIETCH- [KOMIIETCHIIMH KOMITETEHIIUH ITUCITUTUIMHBL 00 yJaroIIHiics]
1085051 (3aKkpenieHHblil 3a|10JI7KeH:

PucyuniuHot)

YK-2 Cnocoben VK-2.1. Omnpenenser kpyr| 3HaTh TEOPETUUYECKHUE
OIPEIEIIATh Kpyrpajad B paMKax MOCTaBJIeH OCHOBBI, OCHOBHBIC TOHSTHS,
3aay B pamMKax| HOW UENH, ONpPENessieT CBSI3U[BAKOHBI U MOJEIU OCHOBHBIX|
[MOCTABJICHHOW IICJI HMEXY HUMU; [pa3nesioB U3HKHY;

BHIOMPATH VK-2.2. Tlpeanaraer crmocodOsl| YMeTh MMOHUMATh,)
OIITUMAJIbHBIC [PCIICHNS IIOCTABJICHHBIX 3a7a4 H[U3JIaraTb " KpUTHYCCKH
CIIOCOOBI UX PELICHUS, 0KHITaeMble pe3yJIbTaThl;[AHATM3UPOBATE  (PU3HMYIECKYIO
MCX OIS HU30I[EHUBAET npeioxennpieEbopManuio. Ilons3zoBaThes
JICHCTBYIOLIIX CIocCOOBl € TOYKM  3pEHMA[TCOPETUYECKUMHU  OCHOBaMH,
PaBOBBIX HOPM,COOTBETCTBHSI IIEITTU TIPOCKTA; BaKOHAMU " MOJICIISIMH|
MMCIOIINXCSL PECypCcoBl  YK-2.3. [Tnaunpyet|pU3UKH;
I/IOl"paHI/I[IeHI/II\/'I peanmn3annoo 3a71ady B 30HE cBoeH Bﬂa}IeTb (1)I/I3I/I'-ICCKI/IMI/I )41
OTBETCTBECHHOCTHU C Y4ETOM MATEMATHYCCKNUMHU METOdaMH
IIMEIOIIUXCS pecypcoB " 06pa6OTKI/I u AHAJIN34
OrpaHHYECHHMIA, neiicrpyromux[UHpopMa - B obiacty
[IPABOBBIX HOPM; (OCHOBHBLIX pa3ZicJiOB (1)I/I3I/IKI/I.

OIIK-1 CnocobeHn OIIK-1.1. O6namaer 6a3oBbIMH| 3HaeT (PU3NUYECKHE OCHOBBHI
MPUMEHSTh  0a30BBIEBHAHUSMHU B 00JacTH (PU3UKO-MEXAHHKH, MOJIEKYJISIPHOH
3HaHHWA B  oO0JacTUMATEeMaTUYECKUX HayK,((bU3uKu, mpupoay KosieGaHui
(buznko- HEOOXOMUMBIMH  JUIS  PEIICHUSH BOJIH, OCHOBB]
MaTEeMaTHYECKUX unpodeccHoHambHBIX 3a/ad. TePMOJTMHAMUKH,
ectecTBeHHbIX Hayk B| OIIK-1.2. ApryMeHTHpOBaHHOPJIEKTPUUYECTBA U MATHETH3MA,
cdepe CBOCHMpUMEHSIET (U3UYECKUE 3aKOHBI MOTITUKHA, OCHOBBI aTOMHOH W
Mpo(ecCHOHANBPHOM  MaTeMaTUYeCKUe  METOABl  JUIIAAEpHON (DM3WKHU, TOHUMAET
e TeTbHOCTH. pEIICHHS 3a7a4 TEOPETHIYECKOTO H[IIUPOTY M OTPAHUYCHHOCTH

MPUKJIATHOTO XapaKTepa. MPUMEHEHUS buznkn
OIIK-1.3. O6mamaeT HAaBHIKAMUAMCCIICIOBAHUIO TIPOIIECCOB U

TEOPETUUECKOTO WSBJICHUM B TNpUpoOlie M|

PKCTIEPUMEHTAITBHOTO oO11ecTBe.

McCIeq0oBaHus 00BEKTOB| YMeer HCII0JIb30BaTh

MBIIIJIICHHUC,

®du3uka aTOMHOIO gaApa M




npodecCuoHaATbHOM

TEOpEeTUYECKHe 3HaHWS IpH|

NEeSTENIbHOCTH, peneHusi00bICHEHUN pE3yJIbTaTOB
npoeCCHOHANBHBIX ~ 3aJad  BPKCIEPUMEHTOB, IPUMEHSTH)
o0macT (U3MKM M CMEXKHBIX C3HaHMA B 0071aCcTH (GU3UKHU 7S]
Hel €CTECTBEHHOHAYYHbIX(OCBOCHUS
ITUCLTUILINH. o0mIenpodeccuoHaTbHBIX
MUCLMIUIMH U peLIeHUs
npodeCCHOHANBHBIX  3ajad,
OLIEHUBAET JOCTOBEPHOCTD
[10JIy4EHHOTO pereHusy|
3ajjauul.
Bnaneer HaBbIKAMMY|
(GU3NYEeCKUX  UCCIIEI0BaHMM,
CIIOCOOCH nepeaBaTh
pe3yibTaT IPOBE/ICHHBIX|
HCCIe10BaHUuN B BHUJIC
KOHKPETHBIX PEKOMEHJalUi B
TepMHUHAX IIPEAMETHON
00JaCTH 3HAHMUSL.
1K -3 TOTOBHOCTBIO [K-3.1. Ilonumaer| Bnaners: MeToAaMu
[PUMEHSTh Ha(pU3UUeCKUe OCHOBBI METOJIOB H[HAXOXJIEHHs,  OoTOOpa U
[paKTHKE CpEeCTBa npeoOpa3oBaHusA{OOBETMHEHHS pa3IMyUHbIX
npodeccuoHanbHble  [MHQOpPMAaLUY, 00MEeHaMeTO10B IIPOBECHNUS
BHAHWST ~ TEOpUH  HUMHPOpPMaLMedl Ha pPacCTOSHUM C|PU3MUECKUX UCCIIETOBAHHIA.
METO/I0B  (PU3NYECKUX[TOMOILBIO PaTUO3IEKTPOHHBIX| YMETb: OCMBICJIEHHO
CCIIEI0BAaHUN CPENCTB U TEXHOJIOTUH. BHIOMpATh HAy4YHbI MeETOJ
IIK-3.2. BiageerfnposBenenus ¢bu3nuecKux
METO/IOJIOTHEN MATEMaTUYECKOTIOJUCCIIEOBAaHU M.
MOJIETUPOBAHHMS ¢usnyeckux| 3HaTh: CIOCO0BI
pOIIECCOB U OOBEKTOB Ha Oa3ejonpeneneHrs BUAOB M THIIOB
KaK CTaHJApTHBIX NaKeTOB[IPO(pECCUOHATBHBIX 3a7aY, a)
ABTOMATHU3UPOBAHHOTO TaK)K€ METOJbl WX pEIICHUS
POEKTUPOBAHUS U UCCIIEOBAHUIL[IPH MPOBEICHUH (PU3UUECKUX
TaK u CaMOCTOSITENILHOCCIIE0BAHUN
CO3/1aBAEMBIX OPUTHUHAJIBHBIX
[IPOTpaMM.

[TK-3.3. TIpumensier uudpoByro
TEXHUKY TIpu 00paboTKe JaHHBIX
npu  COOJIOJIGHUHA OCHOBHBIX

TpeOoBaHN  MHGPOPMALMOHHON
0€30I1aCHOCTH.
[1IK-3.4. IIpumensier

COBpEMEHHBbIE HMH()OPMAIIOHHBIE
CpeacTBa MPU MOATOTOBKE JTaHHBIX
npu COCTaBJICHUH 0030poB,

0TYETOB M HAYyYHBIX MyOIMKALIUH.

4. CrpyKTypa u coJep:kaHHue TUCHUILINHBI (MOLYJIs1)
4.1. CTpyKTypa IMCHUILTHHBI (MOAYJIST)
OO01mas TpyA0eMKOCTh JTUCIIATIIMHBI COCTABJISACT 6 3a4eTHBIX equHUI], 216 dacos.




Ne Buaer  y4yeGHoii  paGoThl, BkaWYas DOpMBI TeKyl[ero KOHTPOJIS
/1t CaMOCTOSITeIBHYI0 PafoTy CTYIEHTOB HYyCHeBaeMOCTH (no  Hedenam
TPYA0eMKOCTH (B Yacax) cemecmpa)
K 6 C (I)OI)Ma IIpOMe)KyTO‘IHOfI
OHTAaKTHad paoora aMOCTOATEC/Ib- aTTecTaluu (no cemecmpaM)
Hast padoTa
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1. Paznen 1.
1.1 | Beenenne. BosaukHoBenuwe 2 | 2 |1 |1 |1
Y pa3BUTHE (PU3UKK aTOMHOTO
sa1pa u bu3uKy
AJIEMEHTAPHBIX YaCTHII.
1.2.| Macmra0sl pesmumH, 9 19 |22 (2|11 4 14 | + +
XapakTepHble I (HU3UKH
ATOMHOTO sI/Ipa.
1.3.| Yetsipe ama 9 |9 (2 |2 |3 |11 514 + +
B3aUMOJCUCTBUI B IIPUPOJE U
WX KpaTKasi XapaKTepUCTHKA.
1.4.| OcHoBHBIE ceoiictrea 9 |9 (2 |2 (2|11 4 | 4 + +
AIIEMEHTaAPHBIX YaCTHIIL.
Mertobl onpeaesieHus 3apsa,
Macchbl IIOKOSl, CIHHOB H
MarHUTHBIX MOMEHTOB SIJIED.
1.5 | [lpunuuner knaccudukamum 8 | 8 | 2 |2 |2 | 1|2 4 | 4 +
AIIEMEHTaPHBIX YaCTHIIL.
HacTHIIBI U TTOJIA.
1.6 | KBaHTOBOMEXaHNYECKOE 919122211 4 | 4 +
OITMCaHNE HeCTaOMIIbHBIX
COCTOSTHUM.
1.7 | Bakonsr coxpawemms B 9 |9 |2 22 1 1 4 | 4 +
busnke JJIEMEHTaPHBIX|
JacTHII. YacTtumsl "
AHTHYACTHIIEL.
2 Pasznen 2
2.1 | U3oromnueckuii cme, 9 |19 (1122 |1]1 4 | 4 + +
3apsiioBbIe MYJIbTUILIETHI.
3aKoH COXpaHEHUs
H30TOMMYECKOTO CIIMHA.




2.2

Ctpannocts. OuapoBaHue,
MpEJICCTh n IpaBaANBOCTD.
3aKOHBI COXpaHEHUS
OuapoBaHUs, IMpeIecTH U
[PaBJAUBOCTH.

2.3

YeTHOCTD. 3akoH
COXpaHEHUS YETHOCTH.

2.4

Cnabple  B3aMMOJIEHCTBUA.
bera pacnan.

2.5

KBanToBanme
BJIEKTPOMArHUTHOTO TTOJIS.
CoBpemeHHast KapTHHA
AJIEKTPOMArHUTHOTO
B3aNMMOICHCTBHS.

2.6

CusnpHoe SIEPHOE
B3auMoeiicTBue. Me30HHAaA
TEOpHs SAACPHBIX CHIL.

2.7

Teopuu 3JIEMEHTapPHBIX
YaCTHII. MarauTHbIe
MOMEHTBI MpOTOHA n
HEWTpOHA 110  KBAPKOBOWU
TEOpHHU.

2.8

Enunas Teopus wactun u
MOJIECH. DnekTpocnadoe
00beIMHEHNE
B3aMOJEHCTBUH. Benukoe
00bEeINHEHHE.

2.9

Mopgens dapa — KUIKOU
Karuii. DHEeprus CBS3U AApa.

2.10

Mogenb siepHbIX 000JI0YEK.
Ilonstue
CaMOCOTJIaCOBaHHOTO
MOTeHIIMajda Ui HYKJIOHA B
siape.

2.11

PangnoakTnBHOCTE. SIBlIEHUE
PaIOaKTUBHOCTH.

2.12

Anbda pacman. OcHOBHBIE
SKCIEpPUMEHTAIbHbIE JIaHHBIE
nmo anbda  pacrmagy u
QIIeMEHTapHas Teopus anbda
pacraga

2.13

'amma mnpeBpamnieHus suep.
SAnepnas mzomepus. Dddekt
Méccbayapa.

2.14

DOddexTuBHBIE CceUeHUS U
BBIXOJIBI STCPHBIX PEAKITHIH.

33

2.15

Mopnens cocTaBHOTO sapa.
®opmyina bpeiita — Burnepa.

2.16

Snepubie peakuuu. Kparkuid
0030p  pa3NIUYHBIX  THUIIOB

SIICPHBIX PEAKIUM.




2.17 Peaknus TEJICHN sopa. 9 1912|3211 2
SAnepupie  kousbl.  [IpuHiun
paboThI aTOMHBIX
QJIIEKTpOCTaHIMM. bpunaepHsie
[PEaKTOpHI.
2.18 TepmosinepHbie peakmm 9 | 9 |1 | 2|2 |1 |1 2
cunre3a. Kpurepuit Jloycona.
Kypcosas paboma (npoexm) | 8 * | *
Obmas Ttpymoemkocts, B21621634 50 50 27 35 27 55 | IlpomexyrouHas
yacax dopma
3ayer
3a4eT C OIEHKOM
DK3aMeH

4.2. Conepmalme TeM TUCHUILIAHBI «@H3MKAa aTOMHOI0 sA/Apa K JJIEMECHTAPHBIX YaCTHUID>

1. Benenue. Bo3HukHOBeHHE U pa3BUTHE (PU3MKM aTOMHOIO sApa U (U3UKHU 3JIEMEHTApPHBIX
YaCTHULI.

2 Macmrabbl BeTUYMH, XapakTepHbIe Uil (PU3UKH aTOMHOTO sapa. XapaKTEepHBIE Pa3MepHl,
BpEMEHA U SHEPIUU B (PU3UKE aTOMHOTO sI/Ipa U B PU3UKE 3JIEMEHTapHBIX YaCTHULL.

3. Yerplpe THIa B3aUMOJCHCTBUII B NpUpPOJE M HX KpaTkas XapakTepuctuka. KpaTkoe
CPaBHUTEJIBHOE ONMUCAHHE 3JIEKTPOMArHUTHOIO, SAEPHOIO CHIBHOIO, SAEPHOrO cjaboro u
IPaBUTALMOHHOIO (CBEPXC1adoro) B3auMoAeHCTBH.

4. OcHOBHBIE CBOWMCTBA 3J€MEHTApHBIX YaCTHIl: Macca IOKOs, 3apsl] CIHMH, CTaOUIbHOCTD.
Meroasl omnpeneneHus 3apsAna, Macchl IMOKOs. MeTonbl ompeneneHus CIMHOB M MarHUTHBIX
MOMEHTOB siJiep (CBEPXTOHKOE B3aMMOJICHCTBHE, sAAEpHBIH MarHuTHBIA pe3oHaHc). Merox Pabu
ONpEeEICHUS MArHUTHOTO MOMEHTA MPOTOHA U HEUTPOHA. AHOMAJIBHBIA MarHUTHBIN MOMEHT

IIPOTOHA U HEUTPOHA.

5. Ipunuunsl knaccuuKaMKU 3JIEMEHTapHbIX yacTull. Yactuipl U mnois. POTOH U Jpyrue
KBaHThl B3aumojelcTBus. Jlentonbl. Me3oHbl. bapronbsl. Me3oHHbIE U OapUOHHBIE PE30HAHCHI.
DneMeHTapHbIEe U COCTaBHbIE yacTHllbl. KBapku.

6. KBanToBOMexaHHYeCKO€ ONHMCAaHUWE HECTaOWJIbHBIX COCTOSIHMHA. PaccmartpuBaercs cmoco0
ONMCAHUS SKCIIOHEHIIMATIBHO 3aTYXAIOIIKUX M0 BPEMEHH COCTOSIHUM MyTeM J00aBIEHUS K SHEPTrUU
MHHUMOH J100aBKH, UIMEIOLIEH CMBICI MOTYIIUPUHBI YPOBHS SHEPTUU.

7. 3akoHBl COXpaHEHUs B (U3MKE 3JIEMEHTapHbIX dYacTull. CBS3b CHUMMETPUU KBaHTOBOM
CHUCTEMBI C 3aKOHAMH COXpaHeHus. YTo Takoe onepanys CAMMETPUHU B KBAaHTOBOW MexaHUKe. CBA3b
orepanuy CUMMETPUH C OIIEPATOPOM COXpPaHSIONIECHCS BEIMUMHBI (MHTETPAJIOM ABMXKEHHUS). 3aKOH
COXpaHEHHMsI JEKTPUUECKOTo 3apsaa. 3aKOH COXpaHEHHUs] OAPHMOHHOIO 3apsijia. 3aKOH COXpaHEeHHUs
JENTOHHOTO 3apsaa. YacTUIbl U aHTUYACTUIBL. 3AKOH COXpPaHEHUs

MOMEHTa UMITyJIbca. 3aKOH COXpPaHEHUS! YHEPTHH — UMITyJIbca. AOCONIOTHBIE U HEAOCOIIOTHBIE
3aKOHBI COXPAHEHUSL.

8. U3oTonmyeckuil crivH. 3aps0BbI€ MYJIbTUILIETHI. 3AKOH COXPAHEHHS U30TOMMYECKOTO CITMHA.

9. Crpannocts. [lonatue ctpanHoCcTH. 3aKOH coxpaHeHusl crpaHHocTH. Dopmyia ['enn-Manna —
Humummpkumer. ['mnepsapsn. OdapoBaHue, NpeecTh W NPABAMBOCTb. 3aKOHBI COXPaHEHHS
OyapoBaHMUs, MpesecTH U npaBauBocTH. O600meHHas popmyna ['enn-MaBHHa — HummmkuMmel.

10. YerHocTs. [ToHsATHE YeTHOCTH. BHYTpEHHHE YETHOCTH AJIEMEHTAPHBIX YACTHLL.

3aKOH COXpaHEHHUs 4YeTHOCTH. HecoxpaHeHHe YETHOCTH NpU cHabblX B3aUMOACHUCTBUSX.
KombOunupoBanHast 4detHoctb. Hecoxpanenne koMmOuHupoBaHHOM  uetHoctH. CPT  —
WHBAapHAHTHOCTb.

11. Cnabwie B3ammomeicTBus. bera pacman. OCHOBHBIE SKCIEPHUMEHTANIBHBIC IaHHBIE I10
Oerapacnaay U syieMeHTapHas Teopus 6eta pacnana J. depmu.




12. KBaHTOBaHuE€ »3j€KTpOMarHuTHOro mnoss. CoBpeMeHHas KapTUHA 3JIEKTPOMAarHUTHOIO
B3aUMOJICUCTBUS. DJIEKTPOMArHUTHOE B3aUMOJCHCTBUE JIBYX 3apsDKCHHBIX YACTHULl KAaK Pe3yJbTar
obmena poroHamu. @OTOHBI — KBAHTHI AJIEKTPOMArHUTHOTO B3aUMOJICHCTBUSI.

13. CunbHoe siaepHOe B3auMojencTBue. Me3onHas Teopus snepHbix cui. [lorenuunan FOkaBbl.
Me30HbI — KBaHTBI CUJIBHOTO SIIEPHOTO B3auMoiecTBuUsl. CBOMCTBA SIEPHBIX CHIL.

14. Teopuu snementapubix yactull. Teopus @epmu — SAnra. Teopusa Cakarsl. Teopusi KBapKOB.
CBolicTBa KBapkoB. Me30Hbl U OapuOHBI — COCTaBHBIE YaCTHIIbl, COCTOSILIUE U3 KBapKOB.
CynepMynbTUILIETEI. MarHUTHBIE MOMEHTBI IPOTOHA U HEUTPOHA 110 KBAPKOBOU TEOPHH.

15. Enunast Teopust 4acTUIl U MOJel. DieKkTpociadboe oobeAnHeHre B3auMo ieiicTBuid. Benukoe
o0bpeauHenre. HectaOuinbHOCTh MPOTOHA B €IMHON TEOPHH.

16. Mopens siapa — KUAKOW Karik. DHeprust cBs3M spa. [lomyammupudeckas Gopmyna st
SHEPruM CBs3M siipa (popmyna Baiinzekepa). Cnenctus us Gpopmyisl Baiizekepa.

17. Monenb simepHbIx obosouek. IloHsATHE caMOCOTIaCOBaHHOTO MOTEHLMANA JJIs HYKJIOHA B
aape. OOocHOBaHHME BBIOOpPa CaMOCOIJIACOBAHHOTO IMOTEHLMAida [UIsi HYKJIOHAa B sApe H
smmupuueckas popmyna O.Depmu U1 pactipeieseHns BenlecTBa B sape. Moienb oCIUISTOPHON
cheprueckd CUMMETPHUYHON MOTEHIMATbHON SMBI JJI1 CaMOCOIJIACOBAHHOTO TOTEHIMANA B SpE.
Ponb ciunopOuTanbHoro BzauMoaeicTBusa. O0bICHEHNE MarnyeCKUX YUCell.

18. PapnoakTuBHOCTH. SIBlIeHHE pPaaMOAKTUBHOCTU. PajiMOaKTHBHBIE CEeMENCTBA. YpaBHEHHE
paaroakTUBHOrO pacnaja. [locrosHHas pacnaja v epuoJ noiaypacrnaja.

19. Anbda pacnan. OCHOBHBIE SKCIIEpUMEHTANbHBIE TaHHBIE 110 allb(a-pacnany u dJeMeHTapHas
Teopus anbda pacnaia.

20. 'amma npeBpatienus saaep. Anepuas uzomepus. Dpdext Méccbayapa.

21. DddexTuBHBIC CEUEHHS M BBIXOBI SACPHBIX pEakiii. 3aBUCUMOCT 3 (EKTUBHBIX CEUYCHUN
OT 3HEPrUy HAJIETAIOIINX YaCTHUI] B IPOCTEUILINX CIIydasiX.

22. Mogens cocraBHoro simpa. Teopus H.bopa peakuuii, mpoucxoasmmx c o0Opa3oBaHUEM
komnaysa sapa. opmyna bpelita — Burnepa.

23. S nepuble peakuuu. Kpatkuii 0030p pa3inuyHbIX TUIIOB SAEPHBIX PEAKIIUA.

24. Peakuus aeneHus sapa. SnepHsie koibl. [IpuHIMI paGoThl ATOMHBIX 3JIEKTPOCTAHIMM.
bpunepHsie peakTopsl.

25. TepmosinepHble peakiuu cuHte3a. Kputepuit Jloycona. O0630p pa3iuyHBIX CIOCOOOB
OCYIIIECTBIICHUS] TEPMOSIIEPHBIX PEAKIIMI CUHTE3A.

5. Oo0pa3oBarte/ibHbIE TEXHOJIOTUH

Copaepxxanue padoueil yueOHoIi mporpaMmmsl [Ipumensemslie
TEXHOJIOTUHU
BBenenne. Bo3HMKHOBEHHE U pa3BUTHE (PU3MKU ATOMHOTO SiIpa M | KJIACCUYECKOE
(U3UKHU 3JIEMEHTapHBIX YACTHII. TPaJULIMOHHOE;

JIEKIITMOHHOE 00y4YeHHE

MacmtaObl BETMUUH, XapaKTepHbIE s (PU3UKK aTOMHOTO Spa. |  KJIaCCHYECKOe
XapakTepHble pa3Mepbl, BpeME€Ha M SHEpPruu B (U3MKE aTOMHOIO | TPaJAUIMOHHOE;
a1pa 1 B (pr3MKe dIeMEeHTapHBIX YacTHUII. JEKLIMOHHOE 00yueHue

Yerplpe THUIIA B3aUMOJEHCTBHM B TPUPOAE M HX KpaTkas | KJIacCHYECKOe
XapaKTEepUCTUKA. Kpatkoe CPaBHUTEIBHOE OIIMCAHUE | TPaIUIMOHHOE;
3JIEKTPOMArHUTHOTO, SIEPHOTO CHJIBHOTO, SIAEPHOrO CiIaboro U | JIEKIHOHHOE 00ydyeHue
IPaBUTALMOHHOTO (CBEpXC1adoro) B3auMoIeHCTBHI.




OcHOBHBIE CBOMCTBA 3JIEMEHTAPHBIX YACTHUIL: Macca MOKOs, 3apsiy
CIHH, CTAOMIBHOCTb. METOIbI OTIpeNIeNIeHus 3apsiaa, MacChl MOKOSL.
Metonpl omnpeneneHuss CHMHOB W MarHUTHBIX MOMEHTOB sEp
(CBEpXTOHKOE B3aUMOJCKHCTBUE, SIAECPHBIM MArHUTHBIA PE30HAHC).
Meron Pabu omnpesneneHus MarHMUTHOTO MOMEHTa IIPOTOHA U
HENUTpoHAa. AHOMAJIbHBII MAarHUTHBI MOMEHT IIPOTOHA U HEUTPOHA.

KJIACCUYECKOe
TPAAUIIMOHHOE;
JIEKIMOHHOE 00yUYeHUe

[Tpunumnel k1accuUKaMKU 3IEMEHTAPHBIX YacThll. YacTHIlbl U
nonst. POOTOH W JApyrue KBaHTbl B3aUMOACHCTBHSA. JIENTOHBI.
Me3zonbl. bapuonbl. Me3oHHble U OapHOHHBIE  PE30HAHCHI.
DJIeMEHTapHbIE U COCTAaBHbIC YacTHIlbl. KBapku.

KJIACCHUYECKOe
TPAAUIIMOHHOE;
JIEKIMOHHOE 00yueHUe

KBaHTOBOMEXaHMYECKOE ONUCAHUWE HECTAOMJIBHBIX COCTOSHHM.
PaccmaTpuBaetcst crioco0® onucaHus SKCIOHEHIHMATIBHO 3aTyXaroIUX
[0 BPEMEHHU COCTOSIHMH MyTeM A00aBJIeHHMs K SHEPrUd MHUMOMU
J00aBKH, UMEIONIEH CMBICI TOJTYIIMPHHBI YPOBHS SHEPTHH.

KJIACCHUYECKOe
TPAAUIIMOHHOE;
JIEKIMOHHOE 00yUueHUe

3aKoHBI CcOXpaHEHUS B (U3HKE S3JIEMEHTApHBIX uacTull. CBs3b
CUMMETPUHU KBAaHTOBOM CHCTEMBI C 3aKOHAMU COXpaHeHus. UTo Takoe
omepanusi CUMMETPUU B KBaHTOBOW MexaHuke. CBsI3b OmNepanuu
CUMMETPUU C OIIEPaTOPOM COXPAHSIOLIEHCS BETUYUHBI (MHTErpajioM
JIBUKEHHS). 3aKOH COXPAaHEHHUS DJIEKTPUYECKOro 3apsAna. 3aKoH
COXpaHEHUsT OApUOHHOTO 3apsjia. 3aKOH COXPaHEHHUsS JIENTOHHOTO
3apsaa. YacTuibl W aHTUYACTUIBI. 3aKOH COXpPAaHEHHs MOMEHTa
UMITYJIbCA. 3aKOH COXPAaHEHHS SHEPTHH — UMITYJIbca. AOCONIOTHBIEC U
HeaOCOJIOTHBIE 3aKOHBI COXPAHCHUSI.

KJIACCHUYECKOe
TPAIUIIMOHHOE;
JIEKIMOHHOE 00yYeHUe

W3oTonnueckuil  cOouH. 3apA0Bble  MYJBTUIUIETBI. 3aKOH | KJIACCHYECKOE
COXPaHEHHUs U30TONUYECKOTO CIIMHA. TPaJULILOHHOE;
JIEKIMOHHOE 00yYeHue
Crpannocts.  IlonsATMe  cTpaHHOCTHM.  3aKOH  COXPAaHEHHUsS | KJIACCHYECKOE
crpanHoctH. ®opmyna ['emr-Manna — Hummmpkumel. ['unepsapsan. | TpaguluoOHHOE,

OuapoBanue, mpenecTb M IPaBAMBOCTb. 3aKOHBI COXPAHEHUS
OouapoBaHUs, MpenecTd M mnpaauBocTH. OO6oOmieHHas Qopmyna
I'enn-MaBHHa — HUmmmkumel.

JEKIMOHHOE 00yUeHUE

Yernocts.  Ilonsatme  yetHocTH.  BHYTpEHHHE  YETHOCTH KJIACCUYECKOE
DJIEMEHTApHBIX YaCTHII. TPaULIMOHHOE;

3aKkoH coxpaHeHHMs ueTHocTU. HecoxpaHeHue uYeTHOCTH NpU JIEKIMOHHOE
cJ1abbIX B3alMOJECHCTBUAX. KomOunupoBanHas YEeTHOCTh. | O0y4YeHue
Hecoxpanenue KOMOMHHUPOBAaHHOM YETHOCTH. CPT —
VWHBAapHAHTHOCTb.

Crnalsie B3aUMO/ICHCTBUSI. bera pacnaj. OCHOBHBIE | KJIACCUYECKOE
JKCIIEpUMEHTAbHbIE JlaHHBbIE 1O OeTapacnaay W »IEMEHTapHas | TPaJulMOHHOE;
Teopus O6era pacnanga 3. Oepmu. JIEKIIMOHHOE 00yYeHne

KBanroBanue snexrpoMarHutHoro mnoss. CoBpeMeHHas KapTHHA | KJIACCHUYECKOe
AIIEKTPOMAarHUTHOTO B3aMMOJICHCTBHUSL. DJEKTPOMarHuTHOE | TPaJULHUOHHOE;
B3aMMOJICIICTBHE JIBYX 3apsKEHHBIX YaCTHIl KaK pe3yibTaT OOMEHa | JIeKIIMOHHOE 00ydyeHue
dboTtoHamu. @DOTOHBI - KBaHTHI ANEKTPOMAarHuTHOTO
B3aMMOJEHCTBHSIL.

CunpHoe sanepHoe B3aumojeiicTBue. Me3oHHas Teopus SIAEPHBIX |  KJIACCUYECKOE
cun. [lorennman FOkaBel. Me30HBI — KBAaHTBI CHJIBHOTO SJIEPHOTO | TPAJULMOHHOE;
B3auMoeiicTBysl. CBOMCTBA SAEPHBIX CUIL. JIEKIIMOHHOE 00y4YeHue

Teopun smeMeHTapHbIX yactull. Teopus @epmu — SHra. Teopus | Kilaccuyeckoe
Caxkartsl. Teopust kBapkoB. CBOHCTBa KBapKOB. Me30HBI U OApHOHBI — |  TPAJIUIIMOHHOE;

COCTaBHBIE YACTHUIBI, COCTOSIINE M3 KBApKOB. CynepMyJIbTUILIETHI.
MarHuTHbIE MOMEHTBI IPOTOHA U HEUTPOHA 10 KBAPKOBOU TEOPHH.

JIEKIIMOHHOE 00y4YeHHNE




Enunast teopus yacTuiy u mosei. DiekTpociiaboe oObeauHEHHe KJIACCHYECKOE
B3aMMOJIeiicTBHil. Bennkoe o0beauHenne. HecTaOMIbHOCT MPOTOHA | TPAJAUIIMOHHOE;
B €IMHOUN TEOpUHU. JICKIIMOHHOE 00y4eHUe
Mogenbp sigpa — OKUAKOM Kamid. OHEPrus CBs3M  sJpa. KJIACCHUYECKOE
[Tomyamnupuueckast ¢hopmyna aisi SHEPruu cBsi3u sapa (dopmyna |  TpaaULIMOHHOE;
Baiimzekepa). Cnencreus u3 Gpopmynsl Baiiizekepa. JIEKIIMOHHOE 00yUeHUE
Mopnens saepHbix oOosouek. [loHSATHE caMOCOINIacOBaHHOTO |  KJIACCHUYECKOE
NMoTeHIMana s HykioHa B sape. OOocHoBaHWe BBIOOpA | TPaJAUIMOHHOE;

CaMOCOTJIACOBAHHOTO ~TMOTEHIMala Ui HYKJIOHa B Sjpe U
smnupuyeckas popmymna 3.DepMu ISl pacrpeeNieHUs BellecTBa B

JICKIIMOHHOC o6yquI/Ie

aape. Mogenb  OCHWIIATOPHOM  cepudeckd CUMMETPUYHOM

NOTEHLUAIBHON SIMBI JJI1 CAMOCOTJIaCOBAHHOI'O MOTEHIMAIa B s/Ipe.

Poinn CIIUHOPOUTATILHOTO B3aUMO/EICTBHUA. OO0bsicHEHNE
Maru4ecKux 4ucell.

PanuoakTuBHOCTh. SIBIEHHME pPagUOAKTUBHOCTU. PalnoakTHUBHBIE | KJIACCHUYECKOE
cemeiicTBa. YpaBHEHUE paJMOAaKTUBHOrO pacnajna. IloctosHHas | TpaaMLIMOHHOE;
pacmajia ¥ mepuoJi nojypacrnaja. JICKIIMOHHOE 00yUYeHUE

Anbdpa pacnaa. OCHOBHbIE SKCIEpUMEHTAJIbHBIE JaHHBIE 110 | KJIACCUYECKOE
anb(da pacnaay v dJeMeHTapHas Teopus anb(da pacmanga TPaAULIMOHHOE;

JIEKIMOHHOE 00yUYeHue
['amma mpeBpamenus suep. Saepnas wuzomepus. OddexT | Kiaccuueckoe
Méccbayapa. TPaJUIIHOHHOE;
JIEKIIMOHHOE 00yUeHUE

DOddexTuBHBIE CcEUCHHMS] M BBIXOJBI  SICPHBIX  PEAKIMA. | KJIACCHYECKOE
3aBucUMOCTh A3(PGEKTUBHBIX CEYEHHH OT JHEPruH HaJeTAIoMMX | TPaJAUIMOHHOE;
YACTHII B TPOCTEUIIINX CITydasix. JIEKIMOHHOE 00yueHue

Mogens  coctaBHoro  sapa. Teopus  H.bopa  peakuuii, | KiIaccuyeckoe
MPOUCXOAIINX ¢ oOpa3oBaHueM kommayHa siapa. @opmyna bpeiita | TpaaunnoHHOE;

— Burnepa. JIEKIIMOHHOE 00y4YeHHE

SAnepusie peaknuu. KpaTkuil 0030p pa3ivuHBIX THIOB SACPHBIX |  KJIACCUYECKOE
peaKunii. TPAAULIHOHHOE;

JIEKIIMOHHOE 00yUeHUE
Peakuust nenenus sgapa. Snepuble koibl. [IpuHuumn paboTel | KjIaccHuecKoe
AQTOMHBIX AJIEKTPOCTAHLIMNI. bpuiepHbie peakTopsl. TPagULIMOHHOE;
JIEKIITMOHHOE 00y4YeHHNE
Tepmosinepusie peakuuu cuHTe3a. Kputepuit Jloycona. O6G30p | Kkiaccuueckoe
Pa3IUYHBIX CIOCOOOB OCYIIECTBIEHUS TEPMOSIEPHBIX PEAKIUHA | TpaguIMOHHOE;

CHHTC3a.

JIEKIIMOHHOE 00yUeHUE

6. YuyeOHO-MeTOAMYECKOE oOlecmeyeHue
10 UTOraM OCBOCHHMSA AUCHUILINHBI.

6.1. Ilian camocTosATEILHOM PadOTHI CTY/ICHTOB

CaMOCTOATEIbLHOM
OueHouyHbIE CPeACTBA ISl TEKYLIEr0 KOHTPOJIA yCIIeBAeMOCTH, POMEKYTOYHOMH aTTecTaluun

padoThI

CTY/ICHTOB.

Jns monydeHus riyOOKHMX M MPOYHBIX 3HAHUM, TBEPABIX HABBIKOB M YMEHHH, HeoOxoauma
cucTeMaTHyecKasl caMoCTOsITeNIbHas padoTa CTy/IeHTa.

B paboueii mporpaMme TpEeIyCMOTPEHAa CaMOCTOsITeIbHAs paboTa Il MPOpabOTKH
JEKIIMOHHOTO (TEOPETUYECKOr0) MaTepuana Mpu MOATOTOBKE K KOHTPOJIBHBIM MEPONpPHUATHSAM (B
YAaCTHOCTH K TECTHPOBAHHIO)

OcHOBHBIE CBOWCTBA aTOMHBIX SI/IEP: SIIPO KaK COBOKYITHOCTb IPOTOHOB M HEUTPOHOB. 2.Macca
U 3Heprus siapa. 3. DHeprus cBssu sjpa. 4.KanenbHas Mozaens, moaysmnupuueckas Baifizekkepa
Jutst Macc sapa. 5. CiMH 1 MarHUTHBINA MOMEHT sizipa. 6. KBagpynoabHbIM 3J1EKTpUYECKHIT MOMEHT,



YeTHOCTh. 7. Maruueckue 4ucia, sigepHble 00070ukd, 0000IIeHHAs Monenb sapa. 8. SnepHble
CUJIBL: paguycC JAEUCTBUS ANEPHBIX CHJI, 3apsA0Bas HE3aBUCUMOCTh OT chuH. 9. CBOWCTBO
HaCHIIIEHNs, OOMEHHBIN XapakTep saepHbIX cui. 10. CTpykTypa aeiTpoHa, popMa NOTEHIIHATBHON
sambl. 11. Pasmepsl neltpoHa.

Mopyas 2 1. PaguoaktuBHocTs. [IpuunHbl HeycToiuuBOCTH siaep. 2. Bunabl pannoakTuBHOTO
pacnaga. OCHOBHBIC 3aKOHBI PaAMOAKTUBHOIO pacmnajna. 3. Anbda-pacman. TyHHETbHBIN 3P deKT. 4.
DHepreTHYecKue CHEKTPhl IJICKTPOHOB mpu Oera-pacmane. S.I'mmoreza HeWTpuHO. OTKpBITHE
HelTpuHo. 6. [amMma-uznydenue saep. MybTUNONBHBIE TamMa-mniepexoabl. 7.BHyTpeHHsis
koHBepcus. M3omepus. CrnoHTaHHOoe JejeHue sfaep. OHeprus aktuBauuu. [IpoToHHas
paanoakTuBHOCTh. KitactepHelii pacman. 8. B3aumonpelcTBUE U3JIY4EHHS C  BELIECTBOM:
B3aMMO/ICHCTBHE 3apsOHKEHHBIX yacTull co cpemou. 9. Ilpobern uwactun. Pagmanmonsneie morepu
SHepruu anekTpoHamu. 10. MexaHu3Mbl BO3ACHCTBUA TaMMa-U3JIy4Y€HUs C BELIECTBOM.
B3aumoneiictBue HelTpoHOB co cpeaoi. 11. SAnepusie peakiuu. OOUME 3aKOHOMEPHOCTH. 3aKOHBI
coxpanenus. 12. DddekTuBHbIE cedeHUs saepHbIX peakiuid. Konnemnmusa cocraBHoro siapa bopa.
Pe3onancueie peaknuu. Peakumm mexnay cinoxkabsiMu sapamu. 13. Jlenenue snep. OCHOBHBIE
3akoHoMepHocTH. llennas simepHas peakuusi. 14. Peaktop. Koaddumment pasmuoxenus. Turbt
peakTopoB. PeakTopsl Ha MENJICHHBIX HEUTpOHAX. 3aMeIUTENU. PeaKTophl — pa3sMHOXHUTENIN Ha
OBICTPBIX HEUTpOHAX. 15. DneMeHnTapHbie yacTuibl. Kinaccudukarus aneMeHTapHbIX yacTuil. 18 16.
Pa3znuunble BUIBI B3aUMOAECHCTBUSI MEX/ly YaCTULIAMU. 3aKOHbI coxpaHeHus. 17. Mozienp KBapKoB.
CoBpeMeHHbIE TEHICHIIMHM pPa3BUTHS (Pu3uku siemeHTapHbix yactuil. 18. CoBpeMeHHBIE
actpodu3mueckue npeAcTaBieHus. BemectBo acTpodu3muecKuX OOBEKTOB B IKCTPEMAaTbHBIX
yCIOBUSX (CBEpXBBICOKHE JAaBlieHUS W TemmepaTrypsl). [IpeacraBneHue o HEHTPOHHBIX 3BE31aX,
nyJbcapax, 4epHbIX nplpax. 19. Kocmuueckue snyun. 'unoressl 0 NpoMCXOKIECHUM KOCMUYECKUX
JTy4en.

Mopyas 3 1. Cratuctuueckuil XapakTep pajinoakTUBHOro pacnana. Pacnpenenenue [lyaccona.
2. AxrtuBHOCTH u3orToma. CrocoObl M3MEpeHHs] aKTUBHOCTH IpemapaTta. EAMHUIBI nM3MepeHus
aktTuBHOCTH. 3. bera-pacnan. CrnekTpsl ekTpoHOB. 4. ['unoresa HelTpuHo. 5. CrekTpsl anbda-
yactull. 6. Pagnomerpuueckue criocoObl n3MepeHus Bo3pacrta usaenuil. 7. [lonsTue o 103MMeTpHH.
Enununel u3mepenus 103. 8. YCKOpUTENU 3apsDKEHHBIX dYacTUL. 9. JleTeKTophl U3IydeHHs
(ra3oHAmOTHEHHBIE CUETYMKHU, (POTOAIEKTPOHHBIE YMHOKUTEIH, MOTYIPOBOAHUKOBBIE AETEKTOPHI,
My3bIPHKOBBIE U UCKPOBBIE KaMEPHI U JIp.)

Ne Tema Bun camocrosTensHOM 3anaHue Pexomennyemas | Konnuectso
HEJI. paboThI nuTeparypa 4acoB
1 PanuoaktuBHO paboTa HaJg  KOHCIEKTOM| BBITTOJTHCHUE 1,2,35 7

CTh. [IpUYHHBIIEKIINY; nabopatopHble| 1a00paTOPHBIX
HEYCTOMYMBOCTRAHATHS C 000pyAOBaHHEM | paboT
u siep.
2 | Bunsr KommokBruym; 10paboTKa | KOJUIOKBHYM 1,2,35 7
paiMOaKTUBH | KOHCIEKTa JICKITUH C
Ooro pacmajza. | NMPUMEHEHHEM ydeOHUKa,
OcHoBHbIE METOTUYECKOM
3aKOHBI JTUTEPATYPHI,
pPaMOaKTUBH | JOTMOJHUTEIHHON
OT0 pacraja. JTUTEPATYPBI
3 Anboda- nonoop, W3Yy4YE€HUE, | BBINOJIHEHUE 1,2,3,4 7
pacma. aHaau3 1 | J1abopaTOpHBI
TyHHENbHBIH | KOHCIEKTHPOBAHHE PEKO X pabor,
ahdexr. MEHIOBaHHOM TECTHI.
JTUTEPaATYPHI;
4 DHepreTuyec paboTa HaJ KOHCIEKTOM | BBINIOJIHEHUE 1,2,3,4 7




KM€ CIHEKTphl | JIeKIuH; jgabopaTopHble | JabopaTOpPHBI
JJIEKTPOHOB 3aHATHUS c| X pabor,
npu Oerta- | obopymoBaHUEM, TECThI
pacmaze CaMOCTOSITEIIbHOE
U3YyUYCHHE OT/ICIIbHBIX
TeM, aparpagos
5 T'umnoresa paboTa HaJ KOHCIIEKTOM | KOJUIOKBUYM 1,2,34
HEHUTPHHO. JIEKIMU;  J1abopaTOpHBIC
OTkpebITHE 3aHSATHUS c
HEHUTPUHO. 00opynoOBaHUEM;
KOHCYJIbTAI[HH T10
CJIO)KHBIM, HEMOHITHBIM
BOIIPOCAM JICKIUIA
6 I'amma- paboTa HaJ KOHCIEKTOM | BBINOJIHEHHE 1,2,3,4
U3ITy4YCHUE JICKIMK;  J1a0opaTopHbIe | J1a0OpaTOPHEI
sep. 3aHATHS ¢ | xpabor
MynbTHIIONs | 000pYAOBaHHEM;
HbIC TramMMma- | HamucaHwe pedepara
NepexoIbl.
7 CrexTpsl paboTa HaJ KOHCIEKTOM | BBINOJIHEHUE 1,2,3,4
anbda- neknuu; JabopaTtopHbie | JabopaTOpPHBI
YaCTHII. 3aHATUS c| x pabor,
000pyI0BaHUEM; pPOBEpKa
MOJATOTOBKA JIOKJIama K | pedeparon
KOH(EepeHIHH
8 Pamguomerpuu | pabora Han koHcrektoM | Kosmnoksuywm. 1,2,34
ecKue nekuuu; JabopaTopHble | pedepar
CHOCOOBI 3aHSATHS c
U3MEpeHus 0o0opynoBaHuEM;
BO3pacTa KOJJIOKBUYM
5631 (17178
9 [TonsiTne o | paboTa HaJ KOHCIEKTOM | BBITIOJHEHUE 1,2,3,4
JO3UMETPUH. JeKUuuu; J1abopaTopHbIe | J1aOOpaTOPHBI
Enununst 3aHATHS c | X pabor
U3MEpeHus 0o0opynoBaHuEM;
703. HanucaHue pedepara,
10 | 8Yckopurtenu | paboTa Haj KOHCHEKTOM | JOKJIaa  Ha 1,2,3,4
3apSKEHHBIX JeKIMU; J1abopaTopHbIe | KOH(EpeHIUU
YaCTHIL. 3aHSATHS c
obopynoBaHueM;
MOJATOTOBKA JIOKJIama K
KOH(epeHIInH
11 derexTopsl paboTa HaJ KOHCIEKTOM | BBITIOJIHCHHE 1,2,3,4
M3ITydeHUS JeKIMU; J1abopaTopHbIe | JTaOOpaTOPHBI
(ra30HATNONMHEH | 3aHSTHS c| x pabor,
HbIC CYETUUKH, | OOOPYIOBAHHEM; TECTBI
(hOTOIIEKTPOH KOHCYJIbTAITH o
HBIC CIIOKHBIM, HEMOHITHBIM
YMHOXHUTEIIH, BOTIPOCaM JISKIIAN
MOJTYTIPOBOTHU
KOBBIC

NIETEKTOPBHI,




6.2. MeTonuyeckne yKa3aHusi 0 OPraHU3aIHH CAMOCTOSITeJIbHOW PadoThI CTY/IEHTOB
Llenpio caMOCTOSATEIbHOM PabOThI ABJISETCS CAaMOCTOSITEIbHOE PUOOPETEHHE HOBbIC 3HAHHUN U
BBIPA0OTKA CHOCOOHOCTM K IIOCTOSHHOMY CaMOOOYYCHHIO M CaMOCOBEPIICHCTBOBAHHIO B
poecCHOHATIBHOM U COMATLHO-00IIECTBEHHBIX cepax AeATeIbHOCTH.
CamocTtosTenpHas ydeOHasi padoTa mpejcTaBlieHa TaKUMU (GopmMamu yaeOHOTO Ipoliecca, Kak
JICKIUs, CEeMHUHAp, MPAaKTHYECKHE M J1a0OpaTOPHBbIC 3aHATHS, IKCKYPCHH, MOATOTOBKA K HHUM.
CTYI[CHT AOJDKCH YMCTb BECTU KpPAaTKUC 3aIllMCU HeKHHﬁ, COCTAaBJIATH KOHCIICKTHI, IIJIAHBI U TC3UCHI
BBICTYIUICHHUH, TOIOUPATH JTUTEPATYPY U T.1.
Hayunas camocrositenibHas paboTa CTy/IeHTa 3aKJIF0UaeTCsl B €ro y4acTHH B paboTe KPY)KKOB Ha
kadenpax, B Hay4yHbIX KOH(EPEHIMAX PA3HOTO YPOBHs, a TAKXKe B HAMUCAHUM KOHTPOJIbHBIX,
KYPCOBBIX U BBIITYCKHBIX KBAJU(PUKAIIMOHHBIX (IUIUIOMHBIX PaboT) padoT.

CamocrosiTeqbHasl pa60Ta CTYACHTOB BRJIIKYACT CJICAYIOIIHE KOMIIOHCHTDI:

NoNe Koun-Bo ®opma
HaumenoBanue paboThI
n/n 4acoB KOHTPOJIS
IIpopaboTka JEeKIHOHHOIO
1 pop 19 DK3aMeH
MaTepuaia
5 [ToaroTroBka K MPakTUIECKUM 18 Pabota y mocku; KOHTPOJILHEIE,
3aHATHAM CaMOCTOSITCIIbHBIC PAOOTHI.
IToaroroBka K 1a00paTOPHBIM OITYCK K KaXKJ0# 1a00opaTOpHOM
3 18
paboram paboTe U 3aImTa OT4YeTa.

6.3. Marepuajbl Uil NPOBEJAEHHS] TEKYNIero M INPOMEKYTOYHOI0 KOHTPOJISI 3HAHMM

CTYJAEHTOB
Ne Bun xonTposs KonTponupyembie TeMbl (pa3zenbl) Komnerennum,

o\ KOMIIOHEHTBI ~ KOTOPBIX
KOHTPOJINPYIOTCS

1 Konnoksuywm, JIucKpeTHOCTh ypOBHEN VIIK-2; OIIK-1, T1K-3

KOHTpOJIbHAs paboTa

OHCPTHU. Onruueckue CIICKTPbI aTOMOB.
CriekTpajibHbIE CEpUU U CTIEKTPATIbHBIE TEPMBI.
[Toctynaret bopa. AToMm Boopoaa

2 Konnoksuywm, BonnoBble cBolicTBa Mmukpouactuil. ['unoresa | YIIK-2; OITK-1, I[TK-3
KOHTpOJIbHAsI paboTa |ne bpoitns. Dxkcniepuments! JPBUccoHa u
/Txepmepa. BonHoBbie makeTsl. CiekTp
BOJIHOBOTO nakeTa. ®a3zoBasi U rpymnmoBas
CKOPOCTH.
3 Komnnoxsuywm, CooTHoIlIeHHE HEOTPeIeIEHHOCTEN VIIK-2; OIIK-1, TTK-3
TECTBI [eit3enOepra. Y CTOWYMBOCTH BOJTHOBBIX
rmakeToB. U3NYECKUN CMBICI BOJIH A€ bpoiis.
4 Komnoksuym, dusnueckue NpuUHIUTBEI KBaHTOBOM Mexanuku| YIIK-2; OINK-1, TTK-3
TECThI
5 Komnoxsuywm, Bonnosas ¢pynkimus. CBoiicTBa BOJTHOBOM VIIK-2; OIIK-1, TIK-3
TECThI ¢dbyukun. BonHoBast pyHKIMSI CBOOOTHOM
uvactuel. [Ipunmmn cynepnosuruu. OnepaTop
mpoekuu uMmnynabca. CoOCTBeHHBIE (DYHKIINH,
COOCTBEHHBIC 3HAYCHUS U UX (PU3UUECKHI
cmblca. CpenHee 3HaueHue. Oneparop
KMHETHYECKOU 3Hepruu. Oneparopsl
KOOPJMHATHI, HOTEHIIMAJIbHOW SHEPTUH.
6 Komnoxsuywm, lNamunpToHMan. CTanmoHapHOE ypaBHEHUE VIIK-2; OIIK-1, [T1K-3




TECTBI [lIpenunrepa. Cxooku [lyaccona. @opmanbHas
CXeMma arnmnapara KBaHTOBOM MEXaHUKH.
Hecraunonapuoe ypasuenue lllpenunrepa.

VYpoBuu 3HEprUn. OTHOMEPHBIHN
MOTEHLIUATbHBIN SIIUK: SHEPTe€TUYECKUE
YPOBHU, BOJTHOBBIC () YHKITHH.

7 KomnokBuywm, KBanToBas MexaHHKa KOJIJIEKTHBA VIIK-2; OIIK-1, IIK-3
KOHTpOJIbHAS paboTa [uactuil. YpasHenue lllpeauarepa st 1Byx
MUKpOUYaCTHI. TOXIEeCTBEHHbIC YACTHUIIBI.
CUMMETPUYHBIC U aHTUCUMMETPUYHBIE
BostHOBBIC (pyHKIMU. [TpraIMN [Taymu.

8 KotokBuym, Ilepuoauueckas cucteMa 3J1€MEHTOB VIIK-2; OIIK-1, ITK-3
KOHTpPOJIbHAsI paboTa [MeHieneeBa. DIeKTpoHHAs KOHPUTYyparus.
[TpaBuna Xynma. OCHOBHOE COCTOSIHUE.
IPEeHTT€HOBCKHUE CIIEKTPHI.

MaTepI/IaJ'ILI AJid IIPOBEACHUA TCKYILICTO KOHTPOJIA 3HAaHUM U HpOMe)KYTOHHOﬁ aTTeCTalnu
COCTaBJIAIOT OTIIGJIBHLIﬁ JOKYMCHT — CDOHI[ OICHOYHBIX CPCACTB IO JUCHUIIIIMHC «®Du3nka aToma u
aTOMHBIX SBJICHUM.

Opranu3zaiiys UTOrOBOM aTTECTAlUU C KPUTEPUSMU OLICHUBAHUSA:

Ocymectisiercst B (hopMe 3K3aMeHa, Ha KOTOPOM IPOBEPSIFOTCS 3HAHUSI OCHOBHBIX BOIPOCOB TIO
(TemMaTHKa JUCIUTIIIMHBI).

Ouenka "OTIUYHO" CTAaBUTCS B CiIy4yae, €CJIU CTYIEHT MOKaXeT ri1yOOKoe, MCUepIbIBAIOIISe
NOHMMAaHWE CYIIHOCTH ¥  B3aMMOCBSI3M  PAacCMATPUBACMbBIX  MNPOIIECCOB W SIBIICHHIA,
OPOJEMOHCTPUPYET  YMEHHS  aHAJIM3UPOBATh  CHUTYallMH, pEJIEBAaHTHBIE  3aJadaM  €ro
npodeccHoHaNbHON KBATH(PUKAIIUH.

Onenka "xopoio" cTaBUTCS B Cllydae, €ClM CTYJEHT BJIaJ€eT 3HAHUSMH TEOPUHU U NPAKTUKH,
MOKa3bIBaeT JI0CTaTOYHOE MOHMMAaHHME CYLTHOCTH M B3aUMOCBSI3M pacCMaTpUBAEMbIX MPOLIECCOB U
SIBJICHHUI, HO IMEET HEKOTOPBIE HEJIOCTATKH B OTBETaX.

Onenka "yJ0OBJIETBOPUTENIBHO" CTAaBUTCS B Cllyyae, €CIIM OTBEYAIOUIMHA IOKa3bIBaeT TBEPIOE
3HaHUE W TIOHMMAaHUE BOIPOCOB MPOTPaMMBbI, HO OTBETHI COJEPIKAT HECYNIECTBEHHBIC OIIMOKH H
HETOYHOCTH, IIPH OTBETaX PEKOMEHJOBAHHAs JIUTepaTypa UCIOIb30BaHa HEJJOCTATOUHO.

Onenka "HEyJOBIETBOPUTENBHO" CTABUTCS B ClIyyae, €CJIM UMEET MECTO HENpPaBWJIbHBIN OTBET
XOTs1 Obl Ha O/IMH M3 OCHOBHBIX BOIPOCOB, IPyOble OIIMOKM B OTBETE, HEMOHUMAaHHE CYIIHOCTU
U3JIaraeMbIX BOTIPOCOB, HEYBEPEHHBIC HETOYHBIE OTBETHI HA JOTIOJHUTEIBHBIE BOTIPOCHI.

3K3aMeHaHI/IOHHbIe BOINIPOCHI MO JTUCHUIIJIMHE «®Pus3nka aTOMHOI0 AApa U JIEMEHTAPHBIX
YacTHuI»

. ®ynnamenTtanbHble yacTuipl CTaHAAPTHOM MOJIEINH.
3aKOHBI COXPAHEHMS.
YacTuibl 1 aHTUYACTHUIIBL.
Pe3onaHcHBIE YaCTHITHL.
DJeKTpOMarHuTHbIEe B3auMojieiicTBus. CTpyKTypa HYKJIOHA.
N3ocnun. M30cnnHOBBIE MYJIBTHILIETHI.
CrpanHocTb. PoxieHne u pacnaj CTpaHHbBIX YaCTHII.
CunbHble B3aumojerictBud. Kpapku. ['moonsr. LBer.
KBapkoBas cTpykTypa aapoHoB. bapuonbsl. Me30HBI.
Cnabble B3aumoaeictus. [Ipomexyrounbie 0030HBI.
10 CnaOsble pacna/ibl JEITOHOB M KBapKOB.
11. CocraB u pazmep sapa. N-Z nuarpamma aTOMHBIX SITIED.

©CoNoOR~WNE =




12. Macca u sHeprus cBs3u sapa. @opmyna Baiiizekkepa.

13. PagmoaktuBHBIN pacnasn siaep. 3aKOHbI PaJUOAKTUBHOIO pacnajaa sapa.

14. Anwda-pacnaa. KynoHoBckuii 1 HeHTPOOESKHBINH Oapbephl.

15. Bera-pacnan. OkcniepuMeHTAIBHOE OOHAPY)KEHHUE (aHTH )HEUTPHHO.

16. T'amma-miepexoabl B Aapax. DIEKTPUUIECKAE K MAarHUTHBIE TaMMa-TIePEeXO0/Ibl.

17. Cssi3aHHOE COCTOSIHUE HEUTPOHA U IPOTOHA.

18. CaoiicTBa HYKJIOH-HYKJIOHHOTO B3aUMOJICHCTBUSI.

19. Me3oHHas Teopus AACPHBIX CHIIL.

20. Mopenb a1epHBIX 000JI0YEK.

21. SlnepHble peakiM 3aKOHbI COXPAHEHMS, KHHEMATHKA.

22. MexaHu3Mmsl snepHbIX peakiuil. [Tpsmbie peakuun. CoctaBHOE SAPO.

23. Jlenenue spaep.

24. TlpoctpaHCTBeHHAs MHBEpCHUs. P-4eTHOCTS.

25. 3apsgoBoe conpsbkeHHe. 3apsaoBas 4eTHOCTh. CP-uHBepcusi.

26. OGpamienue Bpemenu. CPT-teopema.

27. OObenuHEHNE B3aNMOIEHCTBHIA.

28. Snepnblie peakuu. Kpatkuii 0030p pa3IUYHBIX THUIIOB SIEPHBIX PEaKIUi.

29. Peakuus neneHus sapa. SlaepHble KOJbL.

30. TepmosinepHbIE peaKIu CUHTE3A.

31. Kpurepuii Jloycona. O630p pa3IuuHbIX CIIOCOOOB OCYILIECTBICHHS TEPMOSIIEPHBIX PeaKLUi

32. cuHTe3a.

33. Ilpunuun paboThl aTOMHBIX 3JEKTPOCTAHIMNA. bpuaepHble peakTophl.

34. MacmraObl BEIMYHH, XapaKTepHbIE U (PU3UKH aTOMHOTO SApa..

35. OcHOBHBIE CBOMCTBA JIEMEHTAPHBIX YaCTHUI]

36. Meronbl onpeieeHnsl CTMHOB M MAarHUTHBIX MOMEHTOB sIZIEp

37. IlpuHuuns! Ki1accupUKaLUU JIEMEHTAPHBIX YaCTHIL.

38. Teopuu >neMEHTapHBIX YACTHII.

39. Mogens cocraBHoro aapa. Teopus H.bopa peakuuii, npoucxonsumx ¢ o0pa3oBaHueM

40. xommayHp sinpa. @opmyna bpeiita — Buraepa.

41. D¢dexTuBHBIE CEUCHHS U BBIXO/bI SAECPHBIX PEAKLINH.

42. B3aumoJelCTBHE HEHUTPOHOB C BEIISCTBOM. 3aMEUICHHEC W pPATUAIMOHHBIN 3axBaT
HelTpoHa B npouecce AUPPy3um.

43. Snepusbie peakiui. OCHOBHBIE ONPEIEIICHUS M XapaKTePUCTHKH.

44, 3akoHBl COXpaHEHUS B SANEPHBIX peaKIUIX. DK30TEPMHUYECKHE U SHAOTEpMHUYECKUE
peakuuu.

45. Pa3nuyHble MEXaHU3MBbI B JIEPHBIX pPeaKIUsX.

46. CocraBHoe smapo. Konmemmmst H.Bopa. Ceuenme o00pa3oBaHHsS COCTaBHOTO sifpa.
BeposaTHOCTB pacniaza cOCTaBHOIO SApA.

47. SnepHble peakunu Ha HEUTpoHaX. Pe3oHaHCHbBIE SIBIEHMUS.

48. OcoOEHHOCTH SIEPHBIX PEaKLUi C MHOTO3apsAHBIMU HOHAMHU (Z2).

49. Jlenenue aToMHBIX sifiep. [Iporiecchl, Mpoucxoasmre pu AeJICHAN SIep ypaHa.

50. TpancypanoBble 3neMeHThl. CrIOCOOBI MOTY4YEeHUsI U CBOMCTBA s7Ep.

51. XXwunakoxkamnensHas Monens sapa. @opmyna Baitizekkepa A BEIYUCICHUS YHEPTUN CBS3H U
Macchl SIep.

52. Marndeckue 9ncia i MOJICIh SACPHBIX 000JI0UEK.

53. llenHas sinepHas peakuus AejaeHus (B3pbIB U yIIpaBIsgeMblid IpoIiece).

54. Snepnsiii peakTop (K0dDPUITMEHT pa3MHOKEHHS, TOMOTEHHBIE ¥ T€TEPOTCHHBIE PEAKTOPHI,
KPUTHYECKHE TapaMeTphl).

55. OmpeneneHue NOHATHS «dJeMeHTapHas dactuiay (34). CrmocoObl MOydeHUsT U HAOTIOCHUS
4.

56. Cwubl B ipupoe. THITBI B3anMOACHCTBHS SJIEMEHTAPHBIX YaCTHII.



57. Knaccuduxamusi 3I€MEHTapHbIX 4YacTUIl M0 CuHY ((HhepMHOHBI U OO030HBI), IO BPEMEHHU
JKU3HH (CTaOMIIbHBIC KBa3UCTAOMIBHBIC U PE30OHAHCHI).

58. I'pynmbl 4acTHIl U aHTHYACTUL (IEPEHOCUYHUKH B3aMMO/ICHCTBHSL, JICTITOHBI, aJPOHBI: ME30HbI
1 OapHOHBI).

59. 3akoHBI COXpaHEHUS MPH POXKIECHUH U paclaje IeMEHTApHBIX YacTull. HoBble KBaHTOBBIE
yucia: 6apuoHHBIN 3apsaa B, nmenronnsie 3apsaasl Le, L u L, crpannocts S, mapm C, kpacota b u
ap.

60. KsapkoBas monens agponoB. KBapku BepxHue (u, c, t) ¢ 3apsaom (+2/3¢e) u Hwkaue ( d,s,b)
¢ an.3apsiom (-1/3e). KBaHTOBOE UHCIIO «IIBETY.

61. CrarucTuueckuii xapakrep paauakTUBHOro pacnaaa. Pacnpenenenue [lyaccona.

62. CUMHTWUISIHOHHBIE IETEKTOPHI H3JIy4eHHH

63. MoHu3zanoHHbIe KaMephl U Ta30pa3psAHble CUCTUUKH.

64. IlomynpoBOJHMKOBEIE MOBEPXHOCTHO OapbepHbIE JETEKTOPHI 3apPsHKEHHBIX YacTHII.

TEMbI PEOEPATOB

. CBoiicTBa siaep. Moaenu aTOMHBIX sIep.

. Pacmiazipt m peakuum.

. (DYHI[aMeHTaJIBHI)Ie qaCTUIIbI BBaHMOHeﬁCTBHﬂ.

. DJeKTpOMarHuTHeIE U ciaalble B3auMoeiicTBus yacTuil. Pacnasl.

. DKCTiepruMEeHTHI B (PM3UKE YACTUIL IPU U3YYCHHUN PA3HBIX THIIOB B3aUMOACHCTBUIA.
. Crioco0Obl U3MepeHus Macc 4acTull U sifep.

. CtpykTypa marepuu.

. SlnepHbIe MOZETH.

0N DN W~

TecToBBIC 3a1aHNA
1. ITpotor ¢ xeHeTH9eckol Hepraei T = 2 M3B HaneTaeT Ha He NOJBHEHOE AOp0 . Au.

OnpepemsTes Mg depeHIHATEHOS CEIEHHE PACCEAHHA % Ha yrom & = 60°. Kax mamermTCH

BEHIHHA TEG(EpeHIHATEHOTO CETeHHA PACCEdHHY, eCH B Ka9ecTBe PacCeHBARDINETO AIpa
BRIOpaTE ;. Al?



2. 3omoTaf mIacTHEEA TommHHOH [ = 0,1 MM 0QTyIaeTed TVIKOM «-9aCTHI ¢ IIOTHOCTERED
motoka j = 10° sacTam/cx’ c. Kenersmeckan sneprag o-gactan T = 5 MaB. CROMEKO «-TacTHIT

HA EIHHAIT TEIECHOTO VITIA MATAET B CEKYHIY Ha JeTeKTOp, PacIONoAeHHBE Mo yIaoM &) =
l?ﬂ“xucan}r-a}:a? [I1omags DATHA OVEEA Ha MHIIEHH 5 = 1 cﬂf

3. TIpm yIpyTOM PacCETHHH 3MERTPOHOE ¢ 3Hepriedl T = 750 M>B Ha sapax ;, Ca B ceueHHH
HAGMIONASTCA THGPAKIHOHHET MERHMYM MO YITIOM @y = 18", OnerHTs pammyc azpa & Ca.

4. OueHHTE IWIOTHOCTE AIEPHOH MATepPHH.

5. Maccel HeHiTpoHA H DPOTOHA B 3HEPIETHYCCKHX €IHHHIAX PABHEI COOTBETCTEECHHO My =
030.6 MaB 1 m, =938,3 MaB. Onpenemsrts Maccy £apa | H B 3HepreTHIECKHX eIHHHIAX, eC/H
3HEPTHA CBA3H AefTpona B (H) =22 M3B.

6. MaccE HefiTpATEHEIX aTOMOE B aeM. 50 — 159049, 70 — 15,0030, N — 15.0001.
YeMy paBHE! 3HePTHH OTATeHAT HeHTPOHA H MPOTOHA B Aape ;07

7. CumTas, 9T0 Pa3HOCTE 3HEPTHHA CEAIH IEPEATRHEIX S1ep ONpEeIeTAeTCA TONRKD PAVHIHEM
3HEPTHH KyIOHOBCKOTO OTTATKHBAHHA B 3THX EIPAX, BEMHCIHTE PAIHYCE 3eePEATEHEIX AIep

TNam S Mg

8. M3pecTHO, 9T0 BHYTPEHHHH EKTPHISCKHI KBaIPVIONEHEN MOMeHT (g ampa '}, Lu pasen
+5.9 &, Kakyro dopMy HMeeeT 570 agpo? YeMy paBeH mapaMeTp JetopMalIHE 3Toro Zapa’

0. OnpeIeHTE 3HA9CHHA H30CHHHOE | 0CHOBHEIX COCTOAHHH Aep HI0TOMOB YITIEpoda - ¢ C.
11 12 13 14
6 C.. ﬁ C.. ﬁ C.. 6 C -

10. Ha ocHOBaHHH OJHOTACTHYHOH MOZETH ODOMTOYMEK ONPEJeTHTE 3HAYCHHA CIHHOE H

geTHoCTed J° 0CHOBHEIX COCTOAHHHA HI0TONOB KHcIopoma O, 10, 0, T0.

11. AxtHEHOCTE Openapara ;P paeHa 2 MxKn CroIEKO BecHT Takoid mpemapat? Ilepmon
momypacoana Ty, ma 5; P paeer 14,5 cyTok

12. Bo CKONEKO pa3 YHCIO PACOAgoB flep PATHOAKTHBHOIO Hoja ;] B TedeHHe MepBEIX
131
I

CYTOK OQMEINE THCTA pacHajoB B TeIeHHe BTOPHIX cyTok! IlepHoA momypaclaga H3IOTONA |,
paees 193 gacam.

13. Onpenemurs smeprezo W, BepieqseMyr | Mr mpemapara ;. Po 3a BpeMs, paBHOE
CpefHEMY EPEMEeHH AH3HH, €C/H IPH OJHOM AKTE PAclafa BEIemTdeTca 3HeprEd £ = 5 4 MsB.

14. OnpegenATe opOHTATEHEIH MOMEHT [, VHOCHMEIH -JACTHISH B CIEYIOIIHX Paclajax:

P ——— 5= —v_\—fﬁ—
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15. Hcmonb3ys 3HA9eHAA MACC aTOMOB, OIPEIETHTE BEPXHIOK IPaHHIY CTIEKTPa MO3HTPOHOB,
HCITYCKAEMEIX OpH [}-pacmafe sapa ;,5i. Macca atoma |, Si pama 25137961 MsB, a ;Al —
25133150 M=B.

16. OnpenenHTs 3HEPIHEI OTHaTH Apa . Li obpasyiomeroca mpH e-3axeate B Aape |, Be.
E(;Be)=37,6 MaB, E.(] Li)=39,3 M3B.

17. Sueprum cemzm agep ', Cd, ';;In u '{; Sn paBEHI cooTeeTcTRerHO 972,63 MaB, 970,42
MsB m 971,61 MaB. OnpegenHTs Bo3MOXHEE BHIH [}-pacmafa aapa ', In

18. OnpenensTs THIEI B My/IETHIOIEHOCTH -TIEPEXOI0B.

D10 2)1"50.3)2 30,92 53,52 53,62 527

19, OmpenemHTs moporoBoe 3HAYEHHE 3HEPIHH (-KBAHTA B PEAKIHH (hOTOpOEIEHHA n'-
ME30HA Ha IPOTOHE -y +P —P +7. Macca n°-me3oma m, = 134,98 MaB.

20. PaccTHTATE 3HEPTHH H NOPOTH peakmi - S(v.p)i:P B * He(o.p)] Li. Macck — mpoToHa
my=1.00728 aem., smmep M(}He) = 4.00151 aenm, M(]Li) = 7.01436 aem, M(};P) =
30,06553 aen, M(2S) =31.06320 aem

21. Mcxogs B3 cXeMBl NPOTEKaHHS peakmpii p + SF — Ne'(1) — T0(3) + o
OIpe/IeTHTE OpOHTATEHELH MOMEHT 3AXBAYEHHOID IPOTOHA.

22, Hexogs B3 MoJemH 00009 OUEHHTE OTHOIIEHHE CoUeHHH peammﬁlgﬂ(p,d] ]iﬂ c
oOpazoBaHHeM KOHEYHOTO H7pa B OCHOBHOM COCTORHHH H B coctosEmH (FF = 3/27).
IlpepmonaraeTca IpAMOH MEXAHHIM PEAKITHE.

23. Hafte mmpEEsl [T Bo3DYANSHHEIX COCTOAHHH ANpa ,, Fe, ©CIH HX CPeIHHE BPEMEHA
AHIEH cocTaRmmoT: 1(5/27)=0.8-10"% ¢, t(3/2)=10" c. BoaMO®HO IH Pe30HAHCHOE NOTTOMEHHE Y-
KBAHTOB, HATyIaeMELX [IPH NEPEX0Jax H3 3THX COCTOAHHH, MOKOAIHMCS SIPoM ,, Fe?

24 OmpegemHTe BeHIHHY CYMMAPHOH HHHETHIECKCH 3HEDIHH 7I-ME30HOB [,
obpaIVIOmEXCA IpH pacmage mokoameroca K -mezoma: K — n° +a + 7. Macce mokos
TACTHI] B JHEePreTHIeckHy eqrEana. mr=493 646 MaB, m_+ =139,658 MaB.



25, OmpenenHTe 9acTHOE X, 0DpaIyIOMBELCE B PEARHAX CHIEHOTO B3aRMOJeHCT-ERT. 1) 7
+p o K+p+X DK +p > 0 +K+X 3)p+p o> T +n +X ~

26. MoryT m peaktHE & +p —» = + K +K 7 +p — AT + 7’ OpoHCXOTHTE B
PEVIBTATE CHIBHOIO BE2aHMOIeHCTEHA.

27. Kax®e H3 OpPHBSICHHBY HEES PEalIHH 00T AcHCTEHEM AHTHHEHTPHHO BOIMOBHEL
KAKHE 3alpelieHsl H mogemMy: 1) v, +p— T+ p" ve+nop+ 10 3)vetn—sp+p . —

28. IlocTpoHTE H2 KEAPEOE CIENYHINHE TACTHORL P, 1, A, E', E.”, £r.
29 HapHCOEAaTE KBAPEOEEIR THATPAMME] B3aHMOIeHCTERHE p-p, 0-0, p-0L

30. Tlomazats, 9o O3 BESISHHA KBAHTOBOTO THCIA "NEET”, MPHHEMAMMIETO TPH IHATCHHT,
KBapKOBad CTPYETYpa A, A", {) mpoTHBOpEIHT NpHEMHETY [laymm.

31. ITpoEepHTE BHOIONHEHHE 3aKOHOB COXPAHEHHA H MOCTPOHTH KBAPKOBBIE THATPAMMEI
PeaEUHil, OIpPOECXOIANHY B pasyibTale CHIEHOTO BIaEMOINEHCTEHA: 1) n +p — A + I{“; 2)
P+P—= 0+ 0+ = K + K

32. HapHCOEaTE OCHOBHEIE OHATpAMMEl PeHHMAHA I CIEIVROIDEX OpomeccoE:. 1)
paccedHHe 3MEKTPOHA HAa 3nekTpoHe, 2) 3dderr Kommroma, 3) 30eKTpOH-IOZHTPOHHAA
aHHATHIANER, 4) QoToadderTr B KymoOHOBCKOM MofMe H7Apa; 5) obpazoBaHHEe 3IEKTPOH-
IOZHTPOHHOH MEPH B KYJIOHOBCKOM None A7mpa. KakHe BHPTYANBHEIE UAcTHIE! VIACTBYEOT B
ITHX IIpomeccax?

33. OucHHTE OTHOIMEHHE CEUEHHH IBYX- H TpeX(QOTOHHOH AHHHTHIANHH 3TeKTpOH-
MO3HTPOHHOH ITAPEL

34 Kaxue H: NepedHCIeHHEIX HEAE 9eThIpeX cmocobDoR pacmaga K -vezoHa BoznozdHEDT

JIns paspeeHHEX HAPHCOBATE JHATPAMMEL [UTH 3aMPEIeHHLX VKA3ATE IPHIHHY 3ampeTa
DK s x +e +¢e DKo+ e +ve
DK = e +vg HE ->n +a

35. Kak MeHAIOTCH IIPH ONEPalHH ODpAIIeHHA BPEMEHH CISIYIOIHE BETHIHHEL
HMITVIIEC, MOMEHT KOMHYSCTEA JBHKCHHA, 3HEPIHA, BEKTOPHBIH H CHEATIDHEIH
MOTEHITHANE], HANPAOECHEOCTE 3IEKTPHIECKOT0 H MATHHTHOTO IO

36. 7 -Me30H pacHafacTcd B COCTOAHEH MOKCOZ. HapHCOBITE HMITYIECE H CIOHHE] TACTHI,
0BpaIYIONHXCA B PE3yIETATE PAcHama 7 -Me3oHa n° — pi° + v, Copepmume C- P- CP- T-®
CPT-npeobpaz0oBaHHA 3TOTO PAcOaga.

37, OueEHTE OOTOK COMHETHEX HeHTpHHO NOBEPXHOCTH 3eMIH, VIHTEIEAA, HTO
ceeTEMocTs ConEna 4-10° 3pr/c H BEITeNeHHe COMHERHOH YHEPTHHE NPOHCXOHT E OCHOBHOM B

PEAKITHAX EOTOPOIHOTO IHEA:
p+p—d+e +v, (3meprua peaxams Q = 0,42 MaB).
d+p—> ‘He+y (Q=5.40 MsB)

‘He+:He > ‘He+2p (Q=12.86 M3B)



7. Y4eOHo-MeTOoAHYeCKOE H MATEPUATIBLHO-TeXHHUYECKOoe o0ecneuyeHue JUCHUININHBI

7.1. Y4eOHas auTeparypa:

OCHOBHAS JINTEPATYPA

1. Cusyxun, /I.B. O6muii kypc ¢husuku: yued. mocodue st CTyIeHTOB (pu3. criennanibHOCTEH
By30B: [B 5 T.]. T. 5 : Aromuas u sinepnas ¢usuka / JI. B. CuByxun. - 2-¢ u3a.; crep. - Mocksa:
dusmatant: MockoBckuili Ousnko-rexundeckui ua-T, 2008. - 782 c.

2. WNmxanos, b.C., U.M. KanurtonoB, H. II. KOmun. Yactumel u aromusie sapa, M.,
Usnarenscto JIKM, 2007

3. Kamuronos U. M. Benenue B ¢pusuky siapa u gactuil. Mocksa: @uzmanur,

2010. http://www.biblioclub.ru/index.php?page=book&id=75503

4. bounapes b.B., Kanamaukos H.I1., Criupun I'.I'. Kypc ob6me#t ¢pusuku 2:

Onerpomarneru3m Ontuka KBanrosas ¢gusuka. M.: FOpaiit, 2013

JOMNOJIHUTEJIBHASI IUTEPATYPA

5. upoxos I0.M., FOmun H.II. fAnepuas ¢pusuka, Mocksa. Hayka, 1979. 2. PoxoGomnnckas 1.B.
Snepnas ¢pusuka. Uznar. MI'Y, 1962.

6. H.I'. 'onuaposa, b.C. HNmxanos, M1.M. Kanuronos, 2.1. Ka6un, M.E. CrenanoB. "®usnka
szipa ¥ yacTull. 3aaauu ¢ pemenusmu', M., M3-so YHIIJ1O, 2003

HNuTepHeT-pecypcesl

Ha3zBaHnue pecypca Ccbuika/mocTyn
OnekTpoHHas OubOIMoTeKa oHjlaiiH «EauHOE OKHO K http://window.edu.ru
00pa3oBaTeIILHBIM PECypcam)
«O06pa3zoBaTenbHbIil pecypc Poccuny» http://school-collection.edu.ru
DdenepanbHbIi o0Opa3oBaTeNbHBIN opTa: http://www.edu.ru
YUpEXKIACHUsS, TMpOorpaMMbl, CTaHaapThl, BY3bI, TecTs
EID, TUA
denepanbHbIi LCHTD UH(OPMAIIMOHHO- http://fcior.edu.ru
oOpa3oBatenbHbIX pecypcoB (PLIOP)
Pycckas BupTyanbHasi OuOanoTeKa http://rvb.ru
ExenenenbHUK Hayku U obOpasoBanusa FOra Poccum http://old.rsue.ru/Academy/Arch
«AKaIEMHUSI» ives/Index.htm
Hayunas snexktpoHHast 6ubaroreka «e-Library» http://elibrary.ru/defaultx.asp
OnekTpoHHO-0nbmoTeyHas cucrema IPRbooks http://www.iprbookshop.ru
DNEKTPOHHO-CIIPAaBOYHAs CHCTEMa JIOKYMEHTOB B http://www.informio.ru
cdepe obpazoBanus «MHpopmEO»
WnpopmanronHo-npaBoBas cuctema «["apanT» CereBast BepcHsl, AOCTYIIHA CO
BCEX KOMITBIOTEPOB B
KoprniopatuBHo# cetu UHTrT'Y
OneKTpoHHO-01OaroTeyHast cuctema «HOpaifT» https://www.biblio-online.ru

7.3. TIporpaMmmHoOe oGecnieyeHue

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

Microsoft Office 2007, 2010, 2016

Antusupycnoe [10 Kaspersky endpoint security
CrnpaBouHo-nipaBoBas cucreMa “I'apant”

s E


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/

6. Onepannonnas cucrema Microsoft Windows XP Professional.

7. ITaker npukinaaubsix mporpamm Microsoft Office 2003 Professional.
8. IlporpammubIii TpoyKT «AHTUBUpPYC Kacmepckoroy.

9. [Iporpammusrit mpoaykT FineReader 7.0 Professional Edition.

10. IIporpammusiii npoaykt MATLAB 6.

7.4. MaTepuajJbHO-TeXHHYECKOe o0ecneyeHue

Aynutopus Nell7.

386132, PecnyOsinka MHTYymeTHs, r.0. TOPO
Hazpans, r.Ha3zpans, Tep. 'amyp3ueBckuii
aJIMUHUCTPATUBHBIN OKPYT, YII.
Marwucrtpanbsnas, a. 39«a» Ayn. Nell7.
[nomans 71.6M2

Crneunanu3upoBaHHasi yueOHast MeOelb Jis
00yJaromuXCsl ¥ MPEToJaBaTelis; TEXHHUECKUE
cpeacTBa 00y4ueHus (KOMIIbIOTepHAsi TEXHUKA,
JI0CKa, MYJIbTUMEIMITHOE 000pYyAOBaHHE:
MHTEPAaKTUBHAS JOCKA, IPOEKTOP); JOCTYII K
MH(OPMAIIMOHHO-TEICKOMMYHHKAITMOHHON
cetu IHTepHeT; yueOHO-METOIUYECKUE
MaTepHAaJIbI.

JUis IpakTHYeCKUX U 1a0OpaTOPHBIX 3aHATUN
Ne305

386132, Pecnybnuka Unryimetus, r.0. TOpof
Haspans, r.Ha3spans, Tep. ['amyp3ueBckuit
aIMUHHMCTPATUBHBINA OKPYT, YII.
MarucrtpanbHas, a. 39«a» Ayn. Ne305.
[Tnomaae 36.1 M2

Crenanu3upoBaHHas yuyeOHas MeOelnb s
00yJaromuXxcs U MPEnoaBaTeis; TEXHUIECKHIE
cpencTBa o0yueHus (HOyTOyK, 10CKa);
o0ecreyeH JoCTyM K HHPOPMAMOHHO-
TEJICKOMMYHHKAIIMOHHOH ceTn VIHTepHeT;
yueOHO-MeToqruecKne Marepuansl. Kommiekr
yueOHO-1a00paTOpHOTO 000PYyIOBAHUS
«Du3nKa aTOMHOTO S/Ipa U JIEMEHTAPHBIX
JaCTHI»

Jis camocTosTENnbHON pabOThI
oOyuarommuxcs. ayauropus Ne 116386132,
PecniyOnuka Unrymerus, r.o. ropox Hazpans,
r.Haspans, tep. ['amyp3ueBckuit
aJMUHHUCTPATUBHBINA OKpYT, YII.
MarucrpanbsHas, 1. 39«a» Ayn. Nell6.
[Tnomas 36,2m°

Pabouue mecra 11 oOydaromuxcs,
TEXHUYECKHE CpeicTBA 00ydeHUs (HOYyTOYK,
JI0CKa), 1OCTYI K ceTu MHTepHeT, yueOHo-
METOAMYECKHE MaTepHallbl, HIEKTPOHHbBIE
o0Opa3oBaTeNibHbIE PECYPCHI.




Pabouas mnporpamMmma  JUCHHUITIIIMHBI «®Puznka aTOMHOTO aapa M 3JICMCHTAPHBIX YaCTHIL»

cocraBiieHa B cooTBeTcTBUH ¢ TpeboBanusmMu OI'OC BO no nampasnenuto noaroroBku 03.03.02
®dusuka, yrBEp>KAESHHOTO MPUKa3oM MUHUCTEPCTBa 0Opa3oBaHus M Hayku Poccuiickoit Deaepannn
oT « 07 » aBrycra 2020 r. Ne 891.

[Iporpammy coctaBmil: cT. mpenoaaBaresb kabenpsl «Pusukay M.M. Jlynypros

[Iporpamma o00pena Ha 3acenanuu Kadeapsl «Pu3nKar»
[Tporoxon Ne 11 ot «27» anpens 2026 rona.

[Iporpamma  omoOpeHa  Y4yeOHO-METOAMYECKONW  KOMHUCCHEH  (U3MKO-MaTeMaTH4eCKOIo
¢akynprera
[TpoTokoa Ne 6 ot «28» ampens 2026 rona.



CgeleHusi 0 nepeyTBep:KIeHUH MPOrPaMMbl HA OYepeHOH Y4eOHbI IoJ U perucTpanuu
H3MEHEeHU

YyeOHblii Pemrenue Buecennbie n3aMeHeHUS IMonmuce 3aB.

ToJI kadenpsl kadenpoit
(Ne mporokoa, 1ata)




