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1. MecTto mucuuniaunbl B crpykrype OOII

Hucuurmumaa «OCHOBBI  (M3UKH  AaTOMHOTO  sIpa» OTHOCUTCE K  (QopMHpYyeMOn
y4acTHUKaMU 00pa3oBaTeIbHbIX OTHOLIEHUH YacTu bnoka 1 «/lucuuruinssl (MOgynu)» JaHHOTO
HaIpaBJIEHUs OJATOTOBKU U U3y4yaeTcs B 8 ceMecTpe

[Ipy w3yyeHMM JaHHOW JWCHUIUIMHBI HEOOXOAMMBI KOMIETEHIMH CTYJCHTOB,
c(OpPMHUPOBAHHBIC TPH W3YYCHHH IIKOJIBHOTO Kypca (DM3MKH, a TaKKe TAKUX JWUCIUIUINH, KakK
«nementapHas ¢Qusuka», «Maremarnueckuii aHanmm3y, «Teopus BepOATHOCTEH U
MaTeMaTH4ecKas CTaTUCTHKAY, «UUCIIEHHbIE METO/IBIY, U JP.

OcBoeHHbIE TPU HM3YYEHUU JAHHON JUCHUIUIMHBI KOMIIETEHUUH HEOOXOJUMBI IS

u3ydeHuss JUCHUIUIMH «OCHOBBI (DM3MKH DJIEMEHTApHBIX dacTHiy, «MojaenmupoBaHue
B3aMMOJICHCTBUSL  YacTUI] ¢  BemectBom», «OOpaboTka  pe3ynbTaroB  (U3HUYECKOTO
IKCTIEPUMEHTA.

2. HJIaHI/IpyeMbIe PE3YIbLTATBI Oﬁy‘leﬂl/lﬂ o JMCIHUIIJIMHE

Komnerenuus NuaukaTopbl 10CTHKEHUSA
IIK-7.Cnocoben 3HaTb: 0a30Bble MPUHIUNBI TOCTAHOBKU €CTECTBEHHOHAYUHBIX
MaTeMaTH4eCKU 3a7a4 M KJACCHMYECKMX 3a/ad MaTeMaTHKH, OINpeAeseHus
KOPPEKTHO CTaBHUTh OCHOBHBIX MOHSTHH M JI0Ka3aTelbCTBa TEOPEM IO OCHOBHBIM
€CTECTBEHHOHAYYHbIE pazzesnaM MaTeMaTHKU;

3a]]a9u M KIIACCHUYECKHE
3aa4u MaTeMaTnukKu,
CTpOTO JIOKA3aTh
YTBEPXKIECHUE,
chopMyIMpOBaTh
pe3yibTaT, yBUACTh
CIJICZICTBUS TIOJTYYCHHOTO

YMeTh: peiiatb OCHOBHBLIC THIIBI MATEMATHYCCKHUX 3aJady,
J0Ka3aTh YTBEpXKJICHHE, CHOPMYIUPOBATH PE3YyIbTaT, YBUIECTh
€ro CIICICTBUSA;

Ba aa€Th: NEPBUYHBIMU HaBbBIKaMHN MMPUMCECHCHUA
MaTEeMaTHYECKOT0 almapara K pelieHHI0 KOHKPETHBIX 3a/ad U3
Ppa3IMYHBIX obnacrei MPUKIAIHON MaTeMaTUuKHU u
nH(pOpMaTUKH.

pe3yibTara

3. Conep:kaHue QM CHUNINHbBI

Qu3uxa amomHo20 0pa U 8blCOKUX SHepeuil. TUTIBI B3aUMOJICHCTBUI B IPUPO/IE (CHITBHOE.
3JIEKTPOMAarHuTHoe, ciaboe, rpaBUTalMOHHOE). DU3NMUEeCcKe 3aKOHbBI: YPaBHEHUS JIBUKCHUS U
3aKOHBI cOXpaHeHHUsl. CBsI3b 3aKOHOB COXPAaHEHHUS U IMHAMUYECKOW CUMMETPHUH.

OcHognoble ceoticmea amomusix s0ep u soepHulx cui. CoctaB aTOMHBIX sjep. OCHOBHbIE
CBOMCTBa NpPOTOHA M HEUTpOHA (3apsii, Macca, CIUH, MarHUTHbIM MOMEHT). CooTHoIlIeHue
MEXy YHCIIOM MIPOTOHOB U YUCIIOM HEHTPOHOB B CTAOMJIBHBIX siApax. 3apsa sapa. Macca aapa
u MaccoBoe uucio. M3orombl. M300apel. M3oTonsl. Pa3smepsr m ¢opma suaep. IlnoTtHocTs
sanepHoro BemiecTBa.CBOMCTBA sIEPHBIX CHI (BEIMYMHA, PAAWyC ACHCTBUS, HM30TONMUYECKAS
WHBAPUAHTHOCTh, CIIMHOBAS 3aBUCUMOCTb, HELIEHTPaJIbHOCTh, OOMEHHBIN XapaKTep, HACHIIIECHHUE,
WHBAPUAHTHOCTh OTHOCHUTENLHO MPOCTPAaHCTBEHHOW HHBepcuM).IloHSATHE O ME30HHOHN Teopuu
sanepHbix cwi. [lepHoandyHOCTh SIEpHBIX CBOMCTB. Maruueckue siapa U UX OCOOCHHOCTH.
Monensb siaepHbIX 000JI0YEK.

Paouoakmusnocms u sadepuvie peakyuu. 3aKOH PAAMOAKTUBHOTO pacmajaa. THUIIbI
pPaaroaKTUBHBIX MpeBpalleHnil. PainoakTuBHbIe ceMeNCcTBAa. DHEPreTUUECKUE CIIEKTPhI YaCTHIL,
o0Opa3ymmuxcsi Ipu paJuoaKTUBHBIX pacmanax. Heitpuno. Ponb HeilTpuHO B acTpodusuke.
Hecoxpanenue yetHocTH B ciabbIx B3aumojencTBusx. KomOunupoBanHass uyetHocTb. CPT-
Teopema. SlnepHble peakuuu M MX Kiaccupukanus. Peakuuu yepe3 oOpa3oBaHHE COCTaBHOIO
A1ipa U TpsiMbIe sifiepHble peakiuu. D¢ GeKTUBHbIE CeUeHUs peakinii. Pe3oHaHCHBIE TPOIECCHI,
Henenus snep. BepoATHOCTH JelleHMs, CpeAHEe BpeMs JKU3HH, IEPUOJ IIOJIypaclaja.
DOnemeHTapHas TEOpHs AeIeHMsl. BRIHYXI€HHOE U CIOHTaHHOE JieJIeHne. BTOpuYHbIE HEUTPOHBI.
SnepHoe tomnuBo. LlenHoM mpouecc AENEHUs U €r0 MPAaKTUYECKOE HCIIOIb30BaHUE. SnepHbIe
peakropsl. Tunsl siepHbix peaktopoB (PEMK, BBOP, peaktopsl Ha OBICTpBIX HEUTpOHAX).
TepmosnepHbie peakuuu cunTesa. [Ipobiema nosrydeHus yrnpaBisieMoi peakiuyl CUHTE3.



4, TemaTU4eCKU MJIaH

®dopmbl 3ausaTHi
Ne Paznensr u Bcero P
nabopaTopHbIe CaMOCTOSITEIbHAs
/1 TEMBI YacoB | IEKI[UHU
3aHATHUS pabota
duszuka aTOMHOTO Aapa U
1. o AP 12 2 4 6
BBICOKHMX DHEPTHH
OCHOBHBIE CBOWCTBAa AaTOMHBIX
2. 22 4 8 10
SITIEP U SJICPHBIX CHII
PamnoakTUBHOCTE U SIAEpPHBIE
3. p 38 6 12 20
peaxiuu.
HUmozo 72 12 24 36

5. Buabl yueOHO 1eATeIbHOCTH
3aHATHSA JTEKIIHOHHOT0 THIIA

Jleknus 1. BBenenue B pu3HKy aTOMHOIO /Ipa U BHICOKUX JHEPIrUid.
Tunel  B3auMonedcTBUI B mpupoie  (CUIBHOE. 3JEKTPOMarHuTHOE,  Ccllaboe,

FpaBHTaHI/IOHHOC). dusznyeckue 3aKOHBI: YPaBHCHUA NBUKCHUA U 3aKOHBI COXPAaHCHMHA. CBi13p
3aKOHOB COXpaHCHUA U JIHHaMquCKOﬁ CUMMCTpPHUH.

Jlekuusi 2. ATOMHOe SIIPO U €ro COCTaB.

CocraB atoMHBIX siiep. OCHOBHBIE CBOMCTBA MPOTOHA U HEUTpOHA (3aps]l, Macca, CIHH,
MarHuTHbIH MOMEHT). COOTHOIIEHHE MEXAYy YUCIOM IPOTOHOB W YHMCIOM HEWTPOHOB B
CTaOWJIBHBIX sapax. 3apsaa sapa. Macca sapa W maccoBoe umciio. Mzoromsl. M3006apsr.
N3oTonbl. Pasmepsl u popma sep. [ITOTHOCTH siIepHOTO BElecTBa.

Jlexkuus 3. SInepHble CHJIBI M UX CBOMCTBA.

CpoiicTBa sIepHBIX CHJI (BETMYHMHA, PAIUYC NEHCTBUS, N30TONMUYECKAsi HHBAPUAHTHOCTD,
CIIMHOBas ~ 3aBUCUMOCTb,  HEIECHTPAIbHOCTh, OOMEHHBIH  XapakTep,  HaChILICHUE,
WHBAPUAHTHOCTh OTHOCUTENBHO MPOCTPAHCTBEHHOW wuHBepcun).llonsaTue o Me30HHOM
TEOpUU SIIEPHBIX CHI. llepnoAMYHOCTH sIIEPHBIX CBOMCTB. Maruueckue sjapa U HX
0ocobeHHOCTH. Moens siepHbIX 000JI0UEK.

Jlekuus 4. PaauoakTHBHOCTb.

3aKOH paJIMOAKTUBHOTO pacnazaa. TUIbl paIiOAKTUBHBIX MpeBpalleHuil. PaqnoakTuBHbIE
ceMmeiicTBa. DJHEPreTMYeckre CHEKTPbl 4YacTHIl, OOpa3yIOIIMXCS MpPU PaAUOAKTUBHBIX
pacnagax. Heiitpuno. Ponb HeliTpuHO B acTpodusuke. HecoxpaneHne 4eTHOCTH B CIaOBIX
B3auMoeiicTBusx. KomOunuposanHnas yetHoctb. CPT-Teopema.

Jleknus 5. SinepHble peakuum.

Snepusle peakuuu u ux kiaccuduxarus. Peakuun yepe3 oOpa3oBaHHe COCTAaBHOTO sapa
U TpsiMbIe sifepHble peakuuu. DddekTruBHBIE cedeHHs peakiuil. PezoHaHCHBIE MPOIECCHI,
Henenus snep. BeposATHOCTD eneHust, CpeAHEE BpEMsI )KU3HU, IIEPUOJT ITOTypacIiaia.

Jlekuus 6. SinepHasi JHepreTuka.
OnemeHTapHas TEOpHUs JElEeHUs. BBIHY)XIEHHOE M CHOHTAaHHOE JelieHue. Bropuunble

HEUTpOHBL. SnepHoe Tommso. LlenHoi nmpouece ACIEHNs U €ro MPakTUYECKOe UCIIOIb30BaHHUE.
Snepubie peaxkTopbl. Tumsl sigepHbix peaktopoB (PBMK, BBDOP, peaxkTopbl Ha OBICTpPBIX
HeiftpoHax). TepmosiaepHble peakuuu cuHTe3a. [IpobneMa momydeHHs yrnpaBiseMoil peakuuu
CUHTE3.




3aHATHA CEMHHAPCKOI0 THIIA - 1a00paTOpHbIe padoThI

JlabopaTopHasi padora Nel. M3yueHue cmekTrpa aTroMa BOJOpPOJa W OMNpele/ieHHe
nocrosiHHbIX Pundepra u [lnanka (4 yaca).

Lenu pabomot.

1. HaGmonenue cepun bansmepa B ciekTpe aToMa BOJOpoa.

2. DKCIepUMEHTAIBHOE OIPEICIICHHIE MOCTOSIHHOM Prunbepra.

3. DKkcnepuMeHTaIbHOE OIpeesieHe moctosiHaoM [Tnanka.

Ilpubopvl u npunaonexcHocmu: MOHOXpOMATOp, TPyOKa C aTOMapHBIM BOJOPOJIOM,
karymka Pymkopda, BeIIpSIMUTEND, OJOK TUTAHHUSL.

Koumponvnvie sonpoceui.
Kaxast Moniens Ob11a npesyioskena bopom 1ist oncanus ctpoeHus aroma?
Cdopmynupyiite noctynarsl bopa.
B uém 3akimrouaeTcss KBAHTOBOMEXaHUUECKHI CMBICTT OOPOBCKOTO paaunyca?
Kak mpakTudecku MoJryquTh COEKTP U3TydeHUs ?
Kakwue criekrpanbHble 3aKOHOMEPHOCTH aTOMa BOJOPO/ia Bbl 3HaeTe?
Uto Takoe cepuanbHas popmyna? Kakue cepuu CymecTByrOT?

e Kak mosBIAIOTCS B KBAHTOBOW TEOPHH aToMa BOJIOPOJIa KBAHTOBBIC YHCIIA, KAKOB HX
¢buznueckuit cMpica?

e KakoB cMBICTT KBAHTOBBIX YHCEN, BXOSINX B (hopmyny cepunt bamsmepa?

e Briseaure hopmyny s mocrossHHON Prunbepra.

¢ Yro Takoe katymka Pymkxopda u a5 yero ona HyxHa?

JlaGoparopHasi padora Ne 2. 'paxynpoBaHue Nnpu3aMeHHOr0 crieKTpockona (4 yaca)
Lenu pabomur.
1. HaGmroeHue criekTpa aTOMOB PTYTH.
2. IIpuoOpereHne HaBBIKOB IPAYMPOBKH IIKAJIbI CIIEKTPOCKOIIA B JUTMHAX BOJIH.
Ilpubopvr u npunaonescnocmuy: MOHOXPOMATOpP, HCIOJb3YyeMbI Kak CIEKTPOCKOT,
pTyTHasIaMIIa, CIIEKTP aTOMOB PTYTH (IIPOMEPEHHBIN B UIMHAX BOJIH).
Koumponvnsie sonpocut.
e Yro Takoe criektp? Kakue ciekTpsl ObIBatoT?
e UeM oTnMUaOTCA APYT OT JIpyra CIEKTP U3MYYSHHS U CIIEKTP MOTJIOMICHHUS?
e KakoBbl 0COOEHHOCTH CIIEKTPOB U3JIy4EHUSI aTOMOB?
KakoBa nipupoaa IMHe4aThiX CIEKTPOB?
OOBsACHUTE ONITUYECKYIO CXEMY MOHOXpOMaTopa (CIEKTPOCKOIa).
Ha xakoM siBneHuM ocHOBaHa paboTa CrieKTpocKomna?
Kak paborats ¢ rpagukom mIKaisl CrieKTpockomna?

JlabopaTopHas padora Ne3. M3yueHune 3aK0HA PaJHOAKTUBHOIO pacnaja (4 yaca)
Lenu pabomur.
1. DkcrepruMeHTaIbHO MPOBEPUTH 3aKOH PATUOAKTUBHOTO pacmaja.
2. [lonyuuTs IpeaCTaBICHNUE O CYETYNKAX HOHU3UPYIOIIETO U3ITyUeHUs
Ilpubopvl  u  npunadnedscHocmu: CUETYMK HWOHM3HPYIOIIUX U3TYyYCHHH, CUYETUHK
ANEKTPUIECKUX UMITYIBCOB, MBLIECOC C (PUITBTPOM.
Koumponvnsie sonpocwi.
e Yr10 Takoe pauOaKTUBHOCTb?
Uem 00ycrioBIeHa paAMOaKTUBHOCTh BO3/IyXa
Kaxue Tumsl painoakTUBHBIX PACIaIOB CYILIECTBYIOT?
KakoBsl ocobenHocTH o-pacniana? [IpaBuno cMmemieHus, mpuMepsl pacnaja.
Uro Takoe anb(a-gactuma?
KakoBsl ocobennoctu 3+ u B - pacnamos? [IpaBuna cMmenieHus, mpuMepbl pacnaioB.
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BriBenuTe 3aK0H pagloaKTHBHOIO pacraja.

N306pa3ute rpaduk 3akoHa PadOaKTUBHOTO pacrajia.

Urto Ha3bIBAIOT MOCTOSIHHOM pacnaga? KakoB e€ puznueckuii cMpica?
UYro takoe nepuoA noiypacnaaa? Kakos ero Gpu3ndeckuil CMbICI

Kax cBsi3anb1 Mmex1y coO0M OCTOSIHHAS paciiajia ¥ IEPHo/I ToJrypaciaa?
Kak peructpupyroT HOHU3UpYIOILEE U3TyYEHHUE?

[TpuHIMT paboTHl CYETINKA HOHU3UPYIOIIETO H3TydeHUS ?

JladbopaTopHas padora Ne4. M3yueHue OCHOBHBIX 3aKOHOB BHelHero ¢oroddgdexra
(4 yaca)

Lenu pabomur.

1. WccnenoBanue BOJIbT-aMIIEPHON XapaKTEPUCTUKH BaKyyMHOTO ()OTODJIEMEHTA

2. VzydeHune 3aBUCHMOCTH ()OTOTOKA HACKINICHUS OT OCBEIEHHOCTH KaTO/1a.

3. 3akperieHre HaBbIKA IPAMEHCHHS AJICKTPOU3MEPHUTEITHHBIX IPHOOPOB.

4. 3akperyieHne HaBbIKa NMPUMEHEHHs rpaduueckoro crocoda MpefcTaBICHUST OMBITHBIX
TTAHHBIX.

Ilpubopvr  u  npumaonexcHocmu: CypbMSHO-IIE3UEBbIH  BaKyyMHBIH  (DOTODJIEMEHT,
BOJIETMETP, MUKPOAMIIEPMETP, BBITPSIMUTEND, TTOTCHITAOMETP, OCBETHTEIb, ONITUYECKAst CKaMbs,
JINHEWKA.

Koumponvnvie sonpoceui.

Uto takoe pororddexr? Kakue tumsl poTodrddexra cymecTByroT?
CdopmynupyiiTe 3akoHbI BHENTHETO (poTodddekTa.

TpyaHOCTH 37IEeKTpOMarHUTHOM Teopuu B 00bsicHeHnn poTodrddekra.
KsanToBas Teopus BHemrHero ¢hoTodddexra.

Kaxoit Bug umeeT BoIbT-aMIIEpHAs XapaKTepucTUKa BHeNTHero ¢hotoaddexra?
Ot 4ero 3aBUCUT (POTOTOK HACHIIICHUS ?

[To xakoMy 3aKOHY MPOUCXOJUT yBeIUYeHHE (POTOTOKA BAAIU OT HACBILICHUS?
3anuiuTe ypaBHEHUE DWHIITEHHA U ONUIIKUTE €r0 CMBICT.

e Yrto Ha3bIBalOT KpacHOU rpanuieii potodddekra? OT yero 3aBUCUT 3HAYCHHUE KPACHOU
rpaHuii?

e ['ne mpumensiercst BHenHUN GhoTodDdeKT?

e Yrto Takoe BaKyyMHBIN ()OTOIIEMEHT, KAKOBO €r0 yCTPOUCTBO?

JlaGoparopHasi pabGora NeS. JkcnepuMeHTAJIbHAS POBEPKA YPaBHEHUs1 JWHINTEHA
(4 yaca)

Lenu pabomur.
W3yuuTh METO/ 331€P’KUBAIOLIETO MOTEHIHANIA.
[IpoBepuTh cipaBeATMBOCTh YpaBHEHUs DWHIITENHHA Ul BHEIIHEro GpoTodddexTa.
OnpenenuTts KpacHyo rpaHully A (OTOIIEMEHTA.
Omnpenenuts paboTy BbIXoa (GOTOIIEKTPOHOB ISl HCHOJIB3YyeMOro (poTorIeMeHTa.
. I'paduuecku onpenenuts nocrostHuyto [lnanka.

Ilpubopvr u npunaonedcHocmu: MOHOXpOMATop, (OTOINEMEHT, MHKpOAMIIEPMETD,
BOJIbTMETP, UICTOYHUKH CBETA, BBIIPAMUTEb.

Konmponvnvie sonpocu.

e ['MnoTe3a CBETOBBIX KBAHTOB DWHIITEHA.

e KaxoB ¢usnueckuii cMmpicia nocrostHHoi [1nanka?

e Cdopmynupyiite 1 00BSICHUTE 3aKOHBI BHEIIHETO (oTOdhDeKTa.

e 3anumuTe ypaBHeHHe DWHIITEHHa A BHEImHero (orodddexra u 0ObACHUTE CMBICT
coJiepKaluxcsl B HEM (PU3NYECKUX BETUYUH.

e Uro Takoe paboTa BbIX0/1a dIEKTpoHA?

¢ Uto Ha3BIBAIOT KPAaCHOU rpaHulielt BHemHero GoTtorddexra?

aogkrwnPE
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e 1I300pasure rpaduk BONBT-aMIIEPHON XapaKTEPUCTUKU BHEIIHero (oTtorddexra u
OTIMIIINTE MEXaHU3M IPOIECCOB, COOTBETCTBYIOIIUX Y4aCTKaM 3TOTO Tpaduka.

e B yéMm cyTh MeTO/a 3a/1ep>KUBAIOIIETO NTOTEHIINAA?

¢ OObsicHUTE, KaK rpaduyeckuM cnocoOOM BBIUUCIUTH MOCTOSHHYIO [1anka.

JladopaTopHas padora Ne6. OnbiT @panka u ['epua (4 yaca)

Lenu pabomeot.

1. OnpenenuTh pe30HAHCHBIN MOTEHIIMAT aTOMA PTYTH.

2. Onpenenuth GyHKIUIO pacrpeeTICHHUS JIEKTPOHOB 10 SHEPTHSIM.

Ilpubopwvr u npunaonexcnocmu. y4eOHbl nabopaTopHbIi KoMIUIeKe «OnbiT PpaHka U
Iepuay.

Koumponvnvie sonpoceui.

e Kakoii ¢akt noarsepkaaercs onsitoM Opanka u ['epua?

e Kaxo# pe3ynpTaT OnbITa MO3BOJIAET CYIUTh O JUCKPETHOCTH YPOBHEM SJHEPIUU aTOMA.

e KakuM 00pa3oM BBINOIHIETCS YCKOPEHUE DJIEKTPOHOB?

e OObscHuTe HaOmOAaeMble TrpapUKd 3aBUCHUMOCTH SHEPrUU  DJIEKTPOHOB  OT
YCKOPSIIOILIEH PAaBHOCTH NOTEHIIMAJIOB.

e B yem cMbici Haubosee BEpOSITHOIO 3HAYEHHs SHEPTUHU AJIEKTPOHOB?

CamocrosiTesqibHast padbora

CamocrosTensHas paboTa CTy/IeHTa BKJIFOYAET B CEOsI:

¢  U3yYCHHE TEOPETHYECKOrO0 MaTephayia 10 KOHCIEKTaM JICKIIUH W WCTOYHUKAM W3
CIIMCKA JINTEPATYpHI,

®  TIOJArOTOBKY K BBIIIOJIHEHHUIO U 3alIUTE Ja0OPaTOPHBIX padoT;

® TIOJrOTOBKAa COOOIIEHUS IO OJHOMY W3 MPHUBEICHHBIX HHUXKE BOIMPOCOB s
CaMOCTOSITEIBHOTO U3yUYCHHUSI.

Bomnpocsl 111 CaMOCTOATEIbHOI0 H3y4YeHH s

1. Tunel B3auMOJEHCTBHIA B mpupoae (CuiIbHOE. DIJIEKTpOMarHuTHoOe, ciaboe,
IPaBUTALIMOHHOE)

2. OusnyecKue 3aKOHBI: YpaBHEHHS JBUXKEHUS M 3aKOHBI coxpaHeHus. CBsi3b 3aKOHOB
COXpaHEHUs U JUHAMUYECKOW CUMMETPUHU.

3. OcHoBHBIE CBOHCTBA aTOMHBIX siiep U snaepHbIX cuil CocTaB aTOMHBIX SEp.
OcHoBHBIE CBOMCTBa MPOTOHA U HEUTpOHA (3apsll, Macca, CIIMH, MAarHUTHBI MOMEHT).

4. CoOoTHOUIEHHE MEXIY YHCIOM MPOTOHOB U YMCIOM HEUTPOHOB B CTAOMIIBHBIX SITPaXx.
3apsin siapa. Macca siapa u maccoBoe uuciio. Mzoronsl. M3006apsl. 130 TOHBI.

5. Pa3smeps! u popma saaep. [lnoTHOCTH sSi7€pHOTO BEIECTBA.

6. CpoiictBa snepHbIX CcWI  (BeIMYMHA, pAAMYC  JIEHCTBUS, HW30TOMUYECKas
WHBApUAHTHOCTh, CIIMHOBAs 3aBUCUMOCTbh, HELIEHTPAJIbHOCTh, 0OMEHHBIN XapakTep, HACBILIECHUE,
MHBAPUAHTHOCTh OTHOCUTEIHHO MPOCTPAHCTBEHHON UHBEPCUN).

7. TlonsTe O ME30HHON TeOpUU SAAEPHBIX cui. [leprOaUYHOCTH SAEPHBIX CBOMWCTB.
Maruueckue siipa 1 uX 0co6eHHOCTH. MoJienb SAepHbIX 000JI0YeK.

8. PannoakTHBHOCT W SAJEpHBIE pPEAKIMH. 3aKOH PATUOAKTUBHOTO pacmana. Tumsl
PaaoOaKTUBHBIX MPEBpallleHni. PagnoakTuBHbIE CEMENCTBA.

9. DHepreTuyeckue CHEKTPHl YACTHI], 0Opa3yloUIUXcs MpU PaJHOaKTUBHBIX pacraaax.
Heiirpuno. Ponb HeifTpuno B acTpodusuke.

10. HecoxpaHeHue 4eTHOCTU B CIa0OBIX B3auMojaencTBUAX. KOMOMHUpPOBAaHHAS YETHOCTb.
CPT-teopema.

11. Snepuwie peakiuu U ux kiaccudukamus. Peakiuu depe3 oOpa3zoBaHHE COCTaBHOTO
s1Ipa U MpsIMbIe sTepHbIe peakinu. J((HEeKTUBHBIE CEYeHHs peakinid. Pe3oHaHCHBIE MPOIIECCHI,

12. Jenenus sipep. BeposTHOCTE neneHus, cpeHee BpeMs KU3HHU, IEPUOJT MoTypacajia.
DnemMeHTapHas TEOpHs JIeNeHNs. BbIHYX/1IEHHOE U CIIOHTaHHOE JIETICHUE.
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13. Bropuunbie HeHTpoHBL. SaepHoe TorumBO. llemHol mpomecc eNeHus W ero
IIPAaKTUYECKOE UCIIOJIb30BaHUE.

14. Slnepusie peakropel. Tunbl simepubix peaktopoB (PBMK, BBDP, peakropsr Ha
OBICTPBIX HEHTPOHAX).

15. TepmosinepHble peaknuu cuHTe3a. [IpoGiiema MOJTydeHHUs YHPaBIsSEMOW peaKIuu
CHUHTE3a.

6. KpuTepnn OLICHUBAHUSA PE3YJbBTATOB OCBOCHUA TUCHUIIJIHHDBI (MO}]yJIﬂ)
6.1. OneHouHble CpeacTea U KPUTEPUHU OLCHUBAHUSA IJIAA TeKyllIeﬁ aTrrecranmumn

Texymass artecTtanust BBINIOJNHSAETCS 1O BOMpOcaM M 3aJaHUSM  J1a0OpPaTOPHOTO
MpakTUKyMa (cM. 1.5)10

Kpurepuu ouneHKH OTBeTOB Ha KOHTPOJIbHBbIE BONPOCHI Ha 3aluTe J1a00paToOpPHOil
padoThI:

OTBeT Ha BOIPOC CUUTAETCS YIOBJIETBOPUTEIbHBIM, €CIIN CTYICHT:

1) naet npaBUIIbHBIN U MOJIHBIN OTBET;

2) 0CO3HAET ¥ MOHUMAET CMBICII BOIIPOCa U 00OCHOBBIBAET OTBET;

3) moJiHO M3NaraeT U3y4eHHbII MaTepual, AaeT NPaBUJIbHOE ONpeIesIeHnEe IOHITHI;

4) obHapyXuBaeT IOHUMaHUE MaTepuaa, Mo>KeT 000CHOBATh CBOM CYXKJEHHUSI, IPUMEHHUTD
3HaHMS HA TPAKTUKE, IMPHUBECTH HEOOXOIMMBIE NMPUMEPHI HE TOJIBKO M3 HCTOYHUKOB, HO W
CaMOCTOSITEIbHO COCTaBJICHHBIE.

Bo Bcex apyrux ciaydasx OTBET CTYJAEHTA CUMTAETCS HEYIOBIECTBOPUTEIIbHBIM.

Kputepun oueHKH 0TYETA 10 BHINOJHEHHOM J1a00paTOpHOi padore:

Otuer o paboTe CUNTAETCSI BHIIIOJIHEHHBIM YIOBJIETBOPUTENHLHO, €CITU CTY/ICHT:

1) BBINOJHKI 3aaHUE paOOTHI B IMOJIHOM 00BEME U CIaJT €T0 B YCTaHOBIIEHHBIE CPOKH;

2) oopMHUII OTYET B COOTBETCTBUH C TPEOOBAHUSAMH IIPEIIOaBATEIS;

3) caenan 060CHOBAHHBIC BHIBOIBI 10 UTOI'AM BBITIOJIHCHHOM PaOOTHI.

Bo Bcex ocTrambHBIX chydasx OTYeT MO paboTe CuUMTaeTcsl MOATOTOBICHHBIM
HEYJIOBJIETBOPUTEIHHO.

6.2. OueHo4HbIe CPeCTBA U KPUTEPHU OLleHMBAHUS IS IPOMEKYTOYHOM aTTecTalluu

Kputepuu BbIcTaB/IeHUs 3a4€Ta MO Kypcy
Onenka «3auTeHo0» BBICTABISAETCS CTYJICHTY, KOTOPBIN:
® BBITIOJIHIJI U 3aIlIUTHII Bce TabopaTopHble paboThI, 3alJIaHUPOBAHHBIE IS BBHITIOJHEHUS B
CeMecTpe;
® BLICTYITIJI C COOOIICHUEM IO OJJHOMY U3 BOIIPOCOB JJIsi CAMOCTOSITEIbHOTO U3yUYCHHUSI.
Bo Bcex apyrux ciydasx BeICTaBIsieTCs olieHKa «He 3aureHoy.

7. TlepeyeHb OCHOBHO U ONOJTHUTEIbHON Y4eOHOI JTUTepaTyphl

7.1. OcHOBHas JUTEpaTypa
1. bekman, . H. AtomHast u snepHass (Qu3MKa: paguMoOaKTUBHOCTh M HOHHM3UPYIOLIHE

u3nydeHus : ydyeOHuk ans By30oB/ W. H. bekman. — 2-e u3n., uchnp. u jgom. — Mocksa :
WznatensctBo HOpaiit, 2022. — 493 c. — (Bricuiee o6pazoBanue). — ISBN 978-5-534-08692-
8. — Texcr : anexktponHblii // OOpazoBarenbHas minatdgopma IOpaiit [caiit]. — URL:

https://urait.ru/bcode/491394.
2. CtpoxoBckuii, E. A. ®usnka aToMHOro siipa M 3JIEMEHTApHBIX YaCTHUI: OCHOBBI
KUHEMaTHUKH : yuebHoe nocobue g By30B / E. A. CTpokoBckuid. — 3-e HU31., UCIIp. U JAOM. —
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https://urait.ru/bcode/491394

Mocksa : UznarensctBo Opaiit, 2022. — 355 ¢. — (Bricmiee obpazoBanue). — ISBN 978-5-
534-03804-0. — Texcr : anmexktponHsbIii // O6pazoBarensHas miardopma FOpaiir [caiit]. — URL:
https://urait.ru/bcode/492501.

3. CazoHoB, A. b. fnepnas ¢pusuka : yaebnoe nocodue s By3os / A. b. CazonoB. — 2-¢
u3n., ucnp. u jgon. — Mocksa: MzmarenbctBo HOpaiit, 2022. — 320 c. — (Bricmiee
oOpazoBanue). — ISBN 978-5-534-11829-2. — Tekcr : anektponHbii / OOpa3oBarenbHas
wiatgopma FOpaiir [caiit]. — URL: https://urait.ru/bcode/493030.

7.2. JlonosiHuTEIbHAS JIUTEpPaTypa

1. bexman, U. H. fnepubie texnomnoruu : yueOHuk ans By3oB/ W. H. bekman. — 2-e
u3n., wucnp. W gom. — Mocksa : M3marensctBo FOpaiit, 2022. — 500 c. — (Bpicmee
obpazoBanue). — ISBN 978-5-534-08681-2. — Tekcr : smektpoHHBIH // OOpa3oBarenbHas
wiargopma FOpaiit [caiir]. — URL.: https://urait.ru/bcode/491393.

2. Hodde, b.JI. Hcropuss Hayku: aTOMHBIC TPOCKTHI : MOHOTpadusi Ui BY30B /
b. JI. Modpde. — 2-e wu3m., mepepab. m mom. — Mocksa : MsmatenscrBo HOpaiit, 2022. —
191 c. — (Otkpeitas nHayka). — ISBN 978-5-534-11978-7. — Tekct : »neKTpOHHBIH //
OopazoBarenbHas iatdopma KOpaiit [caiit]. — URL: https://urait.ru/bcode/494318.

3. Kysznenos, C.M. O®wuzmka: onTtuka. IJIeMEHTHI aTOMHOW U siAepHOW (u3uKy.

DOnemeHTapHble YacTHIBI : ydeOHoe mocobue mans By3oB/ C. U. KysnenoB. — Mocksa :
WznatenberBo HOpaiit, 2022. — 301 c. — (Bricmee o6pazoBanue). — ISBN 978-5-534-01420-
4, — Texkcr : »snextponHwid // OOpazoBarenvHas miatdopma IOpaitt [cakit]. — URL:

https://urait.ru/bcode/490370.

4. MunanteeB, B. II. Atomuas ¢usuka : yueOHUK M NMPAKTUKYM JUIsl aKaJIeMUYECKOTO
OakanaBpuata / B. [1. MunanteeB. — 2-e u3., ucmp. u aorn. — Mocksa : M3garenscto FOpaiit,
2019. — 415c. — (Bwicmee oOpazoBanue). — ISBN 978-5-534-00405-2. — Tekcr
anekTpoHHeld  //  OOpazoBarenvHas  miarpopma  FOpaititr  [caiit]. —  URL:
https://urait.ru/bcode/434649.

5. Cazonos, A. b. fnepnas pusuka u nozumerpus. COOpHHK 3a1ad : ydeOHOE mocooue

st By3oB/ A. b. CazonoB, M. A. boroponckas. — 2-¢ wu3pg., uchnp. w jgomn. — Mocksa :
NznarensctBO FOpaiit, 2022. — 98 ¢. — (Bricmiee o6pazoanue). — ISBN 978-5-534-05469-9.
— Tekcr : oanextpoHHwni // OOpazoBarenbHas mmiarpopma IOpaiit [caiit]. — URL:

https://urait.ru/bcode/493031.

7.3 IlepeyeHb pecypcoB HH(POPMAITHOHHO-TEJEKOMMYHUKANMOHHOI ceTn « UHTepHeT»

e https://razdolbaypegas.livejournal.com/750505.html — skcneprMeHTaNIbHBIE OCHOBBI
KBAaHTOBOU (DH3HKH.

e http://www.jinr.ru — caiitr 00beTMHEHHOTO UHCTUTYTA SICPHBIX UCCIICTOBAHHIA.

e http://www.lebedev.ru/ru/ — caiitr D11AH.

e https://home.cerncaiitr CERN.

e https://moiarussia.ru/glavnye-dostizheniya-rossii-v-nauke-za-poslednie-20-let/ -
Pocculickue noctmxeHus B Hayke.

e http://tainy.net/19336-yadernye-katastrofy-mira.html — snepuasie kaTactpodsr

8. MaTtepunajbHO-TeXHH4YECKOe o0ecredyeHne

AyauTopusi JUIA NPOBeJeHMs JIEKUUOHHBIX 3aHATHI 426 yd4. k. 2, OcCHalleHHas
CTaHJApTHOH yueOHONl Mmebenbi0 M 000pYyIOBaHMEM:IOCKAa JUIl BBIIIOJHEHHUS 3amucel
MEJIOM;IIPOEKTOP;HOYTOYK.

AyauToOpusl I NPOBeleHUs Ja0OpPaTOPHBIX 3aHATHH, HHIMBHAYAJIbHBIX H
rPYNNOBBIX KOHCY/IbTAIUI, TEeKYIIEro KOHTPOJIS U NPOMEXKYTOYHOI aTrTecTanun334 yu. K.
2, OCHAIIIEHHAs CTaHAApPTHOH yueOHOo# Mebenbio 1 000pyI0BaHNEM:000pYyA0BaHUE U MaTepHAIIbI
JUIsL BBITIOJIHEHHSI TAOOpATOPHOTO MPaKTHKyMa;10CKa JUIsl 3auceil MapKkepoM;Ha0op MJIaKaToB.


https://urait.ru/bcode/492501
https://urait.ru/bcode/434649
https://razdolbaypegas.livejournal.com/750505.html
http://www.jinr.ru/
http://www.lebedev.ru/ru/
https://home.cern/
https://moiarussia.ru/glavnye-dostizheniya-rossii-v-nauke-za-poslednie-20-let/
http://tainy.net/19336-yadernye-katastrofy-mira.html

AyauTopusi I NPOBeJeHUs Ja0OPAaTOPHBIX 3aHATHI, HWHAUBUAYAJIBHBIX M
rPYNNOBBIX KOHCYJIbTALMH, TEKYIEro KOHTPOJIS U MPOMEKYTOUHOM aTTecTanmuu 328 y4. K.
2, OCHAIIIEHHAs CTaHAAPTHOH yueOHO# Mebelbio u 000pyI0BaHNEM:000pYA0BaHUE H MAaTEPHAIIBI
JUI. BBITIOJIHEHUs J1a0OPAaTOPHOTO MPAKTUKYMa;l0CKa IS 3amuceil MenoM;8 NepCcOHaIbHBIX
KOMIBIOTEPOB, 00bEJMHEHHBIX B CETh.

IMomemenne UIsi caMOCTOAITEIbHOI PadOThl — KOMIBIOTEPHBIA KIIACC C JIOCTYIIOM K
cetu «uTepneT» u SUOC Cmonl'Vy.

9. IlporpamMHoe o0ecnieyeHne
Microsoft Open License (Windows XP, 7, 8, 10, Server, Office 2003-2016), nueH3ust
66975477 ot 03.06.2016 (6eccpouHo).
CKM MathCAD.
Obyuaromumes  obecrieuen poctyn k OBC  «lOpaiity, nocTyn B 3JEKTPOHHYIO
MH(POPMAITMOHHO-00Pa30BaATEIBHYIO CPEly YHUBEPCHUTETA.



