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1. Heau v 3aga4M JUCHUILTAHBI (MOILYJIs1):

° Heﬂb Oucuunﬂuﬂbz - JaTb CTyA€HTaM IECJIOCTHOC B paMKaxXx CYIICCTBYIOIIUX
C€CTCCTBCHHOHAYYHBIX MOJIOKEHUM MpEaACTaBICHUC 00.0CHOBHBIX 3aKOHOMEPHOCTAX
(1)I/I3I/IKI/I AApa v 3JIEMEHTAPHBIX YaCTUI U METOAAaX UX UCCIICAOBAHUA

. 3aoauu oucyuniunot.
MOJIyYEHHUE CTyJACHTaMH 0a30BbIX 3HAHM MO (U3MKE IEMEHTAPHBIX YaCTHUI[ U aTOMHOTO S/pa;
OBJIAJICHUE TMPEACTABICHUSIMU O CTPYKTYpHOH OpraHM3allid MHKPOMHpPA, MEXaHU3Me
(byHIaMEHTAIBHBIX B3aMMOJCHCTBUM, UICSIMH U METOIAMHU 3TON JUCIUILINHBI,

YMCHHUC NPUMCHATHL YCBOCHHBLIC MPHUHIMWIIBI U MCETOABI IJId aHAJIM3MU3a OTACIIbHBIX SIBIICHUIT M
IIponeccoB (bI/ISI/IKI/I OJICMCHTAPHBIX YaCTUL; IMOHHMMAHHUE POJIM MIPHUHOWUIIOB CHUMMCTPHH,
MNPUIUHHOCTH, KBaHTOBOH MCXaHHWKH, 3aKOHOB COXpPaHCHU B (1)I/I3I/IK€ OJICMCHTAPHBIX YaCTHIL;,

IpUOOpPETEHNE HABBIKOB PEIIATh KOHKPETHBIE (PU3MUECKHE 3a/1auu;

SABnsisicb Haykol 0 MuKpomupe "@PuU3MKa aTOMHOIO sapa M 3JIEMEHTapHbIX 4YacTul'
ABysieTcs 0a30BOM JUCLMIUIMHOM, (opMHpYIOLIeH 3HAaHUE 3aKOHOB HPUPOJBI HA SIEPHOM U
CyOBsiIepHOM MacmTaOHBIX ypoBHsX. Ee mpeacraBieHusi, MOHATHUS U METOIBI MCCIEIOBAHUS
HOCAT (yHAAMEHTAJIbHBIA XapakTep M JIe)KaT B OCHOBE €CTECTBEHHOHAY4HOH KapTHHBI MHUpA.
Ona urpaer HepBOCTENEHHYIO pOJIb U B COBPEMEHHOM IOHMMaHHM 3BOJIOLUH BceneHHow,
B3aMMOCBSI3U OUY€Hb MAJIOr0 U OYeHb OOJIBLIOTO.

2. Mecto aucuuniaunsl B cTpykrype OOII:

Hucuunnuna “®dusuka aTOMHOTO s/1pa U 3JIEMEHTapHbIX YacTUL SIBISETCS TUCLMILUIMHON
po(hecCHOHAIbHOTO LIUKJIAa ¥ OTHOCUTCS K BapUaTUBHOM YacTu (AMCLUMILIMHBI 110 BEIOODPY). Kox
yuebHoro mukina b1./[ns ycBoeHue Kypca CTylneHTaM HEOOXOIMMBI 3HaHUs OO0med (QU3UKH,
KJIACCUYECKON MEXaHWKH, OCHOB PEJSTUBUCTCKOM MEXaHUKH, DJIEKTPOJUHAMMKH, MPUHIIMIIOB
KBAaHTOBOM MexaHukH. JlucuumimHa “@Dusnka aroMHOTO siipa M 3JIEMEHTapHBIX YacTUILl’
ONMMpaeTcss Ha MareMaTH4YecKyl JUCHUIUIMHY ~MareMaTudyecKuil aHajliu3», IIKOJIbHbIE
IUCHUIUINHEI “Dusnka” u “Xumus™.

3. TpeOoBaHus K pe3yJbTaTaM O0CBOCHHMS AHCHUIIIMHBI (MO1YJI):

e [Ipomecc u3yueHus: AMCUUILINHBI (MOYIIsI) HalpaBiieH HAa (OPMUPOBAHUE CIETYIOIINX
KOMIICTCHIU:

VYK-1 Cnoco6eH ocymecTBiIsITh OUCK, KpUTUUECKUI aHaIu3 U CUHTE3 HH(pOopMaIuuy,
MPUMEHATh CUCTEMHBIN OJXO/ JIsl peLLIEHUs TOCTABIEHHBIX 3a/1a4.

[1K-4 Crioco6en ocBamBaTh CrielMagbHbIe 3HAHUS B MPEAMETHOM 00JIACTH M UCIIOJIb30BATh UX B
npodeccruoHaNbHOMN AeITeIbHOCTH.

B PE3YABTATE U3YUCHUS JUCHUITIIIMHBI CTYACHT OOJIPKCH:

3name:

- OCHOBHble 34KOHbl qbus’uku amoma, ﬂ()pa U d1eEMEeRmMapHvlx yacmuy,

- K6AHMOB0O mMexanHuveckoe onucarue Cy6€lm0MHbl)C AMOMHbBIX U cy6bﬂdeprzx ﬂ@ﬂeHlxllz,'

- OCHOBHblE JKCnepumeHmuvl U OCHOBHble IKCNEPUMEHRMAIbHbIE pPe3Yabmaimbl c])us‘uku amoma,
ﬂ()pa U dleMermapHblx yacmuy.

Yuemes:



- pewiams OCHOBHbIE 3A0ayU QUIUKU AMOMA, AMOMHO20 A0PA U JNIeMEHMAPHBIX YACTUY,

- OYeHuBamv npeoenvl NPUMEHUMOCMU OCHOBHLIX Memo008 ONUCAHUSA A6leHUll pu3uKu amoma,
AmMoMHO20 A0Pa U 2NeMeHMAaAPHBIX YACTUY;

- BbLINOAHAMb 1AOOPAMOPHbIE pabOmMbl NPAKMUKYMA DUSUKU AMOMHO20 A0PA U INEeMEHMAPHBIX
yacmu,.

Bnaoemes:

- Memooamu 0o6pabomKu U OYeHKU NOZPewHOCU UMEpPeHUll napamempos A1eHull QuuUKu
amoma, amomMHO20 A0pa U INeMeHMAaPHbIX YACUY;
- Memooamu KEAaHMOBO - MEeXAHUYECKO20 ONUCAHUS NPOCMeUuwux so0ep u 21eMeHmapHulX
yacmuy;

- Memooamu 3KCNepUMEHMANbHbIX UCCIe008aHUll NAPAMEMPO8 U XAPAKMEPUCTIUK

AGNEHUN PUUKU A0PA U DIeMEHMAPHBIX YACTUY;

4. O0beM JMCUMIJIMHBI (MOAYJIS1) M BH/ABI Y4eOHOM padoTsl (pa3aesiercs no ¢popmam

o0y4eHms)
Bua yue0Hoii padoThl Bceero CemecTpbl
yacos / 5
3a4YeTHbBIX
eAMHNIY

AyAUTOpHBIE 3aHATHS (BCEro) 78/2,0 78
B tom uncie: -
Jlexuuu 38/0,9 38
[MpakTrueckue 3austus (I13) 38/1,0 38
CamocrosTenbHasi padora (Bcero) 32/1,0 32
B Tom uncie: - -
CamocrosiTenbHas paboTa 24/1,0 24
KoHTponb camocTosiTensHOM paboThl 8/0,1 8
KouTpoinb 36/1.0 36
B tom uncie
Iloozomoska k sxK3amery 27/0.75 27
Oxzamen 9/0,25
Buj npomexyTouHOl arTecTanuu (3a4et, 3K3aMeH) DK3aMeH DK3aMeH
OO01mas TpyI0eMKOCTh 4achl 252 252

3a4eTHbIE enuHNNE! | 4 4

5. Conepxxanue TMCUMILTUHBI (MOIYJIs)




5.1. Conep:xkanue pa3aesioB M TeM IMCHUIIMHBI (MoayJis1). Bee pasaesibl M TeMbI

HYMepYIoTcs.

1.BBenenue.1.1.0cHoBHBIE STanbl pa3BUTHS (PU3HUKH Spa U SIEMEHTAPHBIX YaCTHUII.
1.2.Macmmta0pl SIBIEHUI MUKpPOMHUpPa. JJIeMeHThI KBaHTOBOI Teopun. CTpoeHue aToma.
2.1CBoiicTBa aToMHBIX siiep. 2.1.1.0nbiT Pesepdopaa mo paccesHuio o-4acTuil.

2.1.2.51npo kak cucTema B3aMMOACHCTBYIOIIUX MPOTOHOB M HEHTPOHOB. 3apsn siapa. MaccoBoe
yuciao U Mmacca szapa. Pasmepsl saep. @opmdakrop sapa u HykiaoHoB. M3oromsl. M300apsl.
Ouneprust cBs3u siapa. [lomysmmupuueckast ¢opmyna ans 3Hepruu cBsizu sapa. CnuH u
MarHUTHBII MOMEHT sApa. OKCIEPUMEHTBHI IO HM3MEPEHHIO MAarHUTHBIX MOMEHTOB SIED.
SAnepHblil MarHUTHBIN pe3oHaHC. CTaTUYECKNE MYJIBTUIIOIBHBIE MOMEHTSHI SiA€p. DNEKTPUUYECKU
KBaJIPYIOJIbHBI MOMEHT Spa.

2.1.3.KBaHTOBOMEXaHMYECKOE OIMCAHHUE SJCPHBIX COCTOSHUHK. YeTHOCTh BOJHOBOHW (PYHKIIHH.
CpoiicTBa CHMMETPUH BOJHOBBIX (DYHKIUH AJI TOXKAECTBEHHBIX YacTULl. BO30HbBI U (pepMUOHBI.
[Tpunuun [aynu. Craructuku saep. M3otonudeckuil CiuH aapa.

2.2.HyKJIOH-HYKJIOHHBbI¢ B3aumoaeicTBus. [[eHTpOH - CBSI3aHHOE COCTOSHUE B N-P -CUCTEME.
OcHOBHbBIE XapaKTEpUCTUKU AeHTpoHa. MarHUTHBIM M KBaJApYIOJbHBIII MOMEHTHI JEUTPOHA.
BonnoBas gynkuus aeitpona. TeH30pHBIN XapakTep slepHbIX cuil. PaccesHue HEHTPOHOB Ha
nporoHax. CHuHOBas M CHHMH-OPOWTANbHAs 3aBHUCUMOCTH siiepHbIX cuil. OcobeHHOCTH
paccesHUs] TOXKJECTBEHHBIX YacTHULl. 3apsaoBas HE3aBUCUMOCTb sAEpHBIX Cuil. OOOOIICHHBIH
npuHuun [laynu. OOMeHHBIN XapakTep siIepHbIX CHIl. JIByXHYKIIOHHBIA moTeHiuan. CBOMCTBO
HACBILICHMS SIIEPHBIX CUII. Me30HHas TEOPHS SIAEPHBIX CHIL.

3.PaguoakTuBHOCTL. EcTecTBEHHass M HCKYCCTBEHHAs PaJMOAKTHUBHOCTh. CTaTHCTHYECKUUN
XapakTep pacrnaja. 3aKOH paJMOaKTUBHOIO pacnana. PaaMoakTuBHBIE psAIbl.  O-pacnaj.
DHepreTuyeckoe yciaoBue o-pacnajga. OCHOBHbBIE 3KCIIEPUMEHTAIbHBIE 3aKOHOMEPHOCTU Ol-
pacmaga. DneMeHThl Teopuu o-pacnana. IlpaBuma otbopa. B-pacman. Buasl B-pacnana.
OHepreruyeckue ycioBus P-pacnanoB. CHEKTpbl 3JIEKTPOHOB. XapaKTEPUCTHUKH HEUTPHUHO.
DKCIepUMEHTAITFHOE JI0KA3aTeIbCTBO CYIIECTBOBAHUS HEUTPHHO. DIIEMEHTHI TEOPHH [3-pacraja.
[TonsitTue o cmaObIX B3aUMONEUCTBHSX. PasperieHHble W 3alpelieHHbIe  [-TIePeXO/bl.
HecoxpaHeHue uyeTHOCTH INpH [(-pacmaje. y-u3jlyuyeHHue sifep. DIEKTPUYECKHEe U MarHUTHbIE
nepexoasl. IlpaBuna orbopa 1Mo MOMEHTY W YETHOCTH JUIs Y-TIepexoloB. BeposTHocTu
nepexonoB. SnepHas wuszomepusa. BuyrpenHss konBepcusa. O¢dexkr Meccbayspa u  ero
IpUMEHEHHE B PU3UKE U TEXHHKE.

4.Mopnean atoMHbIx sifep. Knaccudukanus mozneneit siapa. Kanenbnast mogens siapa. Mozaens
depmu-raza. @Dusznueckoe 000CHOBaHME O000J0UEUHOW CTPYKTYpbl sapa. IloreHunman
YCPEAHEHHOTO sijiepHOro nosst. CuiabHOE CIMH-OpOUTaIbHOE B3auMonelcTBue. OqHOYacTHYHbIE
COCTOSIHUS B YCPEIHEHHOM sifiepHOM noTeHnuasne. OObsiCHEHHE CIMHOB U YETHOCTEH COCTOSIHUM
anep B moaenu oOosouek. OcrarouyHoe B3aumopeiicTBue. KosnekTuBHBIE CBOMCTBA sfep.
HedpopmupoBannsie spa. CocTosiHME JABWKEHHMS HYKIOHOB B J€(OPMHPOBAHHOM sifpe.
Bpamarensasle u koneOaTenbHble COCTOSIHUS sanep. CBA3b OJHOYACTUYHBIX U KOJUJIEKTUBHBIX
JIBMKEHUH.

5.1.B3aumopeiicTBHe s1IEPHOrO M3JIy4YeHHs ¢ BeulecTBoM. CeueHue U aMIUIMTYa PacCesiHUs.
[Torepu sHepruM Ha MOHM3ALMIO M BO30YXKAeHUEe aToMoB. TopMo3HOe u3nydeHue. M3mydenue
BasunoBa-UepenkoBa. IlpoGern 3apspkeHHBIX —4acTHIl.  B3ammojeicTBue HEWTPOHOB €
BEIIECTBOM. 3aMmeuleHue HEHTpoHOB. TemyoBble W pe3oHaHCHBIE HEUTpOHBL. Juddysus
TEIJIOBBIX  HEUTpPOHOB. IIpoxoxkaeHWe y-U3IIydeHHMs 4Yepe3  BElIEeCTBO. 3aBUCHUMOCTH
3¢ PEKTUBHBIX CEYEHHI OCHOBHBIX MEXAHU3MOB B3aUMOJICHCTBUS Y-KBAaHTOB OT UX YHEPTHH U OT
CBOMCTB BELLIECTBA. DJIEMEHTHI JJO3UMETPHUHU.

5.2.51nepubie peakumu. 5.2.1.OKCIIEpUMEHTAJIBHBIE METONBl WM3YYEHHs SJIEPHBIX pPEAKLIHMN.
dusnueckre NPUHIUIBI padoThl yckopuTeneil. JleTekropsl suepHbIx yacTuil. CeyeHne peakiui.
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Kananel spepHBIX peakuuid. 3akOHbl COXpaHEHMsI B SAEpHBIX peakuusx. CBA3b Mexay
CEUYCHHSIMU MPSMBIX U 0OpaTHBIX peakiuii. MexaHu3Mbl SAEpHBIX peakiuii. Moeab cOCTaBHOTO
anpa. Pezonancueie snepubie peakuuu. @opmyna bpelita-Burnepa. HepesonancHsle saepHbIe
peakuuu yepes cocraBHoe Aapo. [Ipsamele snepHbie peakunu. Vcnonb30BaHue NpsMbIX SIEPHBIX
peaKiuii A7 ONpENeeHUs] KBAHTOBBIX XapaKTEPUCTHK SIEPHBIX COCTOSHUNA. OCOOCHHOCTH
peakuuil o IEHCTBUEM Y-KBAHTOB U 3apsyKEHHBIX YaCTHL.

5.2.2./lesqieHne U CMHTE3 aTOMHBIX si/iep. OCHOBHbBIE SKCIIEPUMEHTAJIbHBIE JAHHBIE O JIEJICHUU U
HHEPreTUUYECKUE YCIIOBUS J€JICHUs. DJIEMEHTapHas TEopus AejieHus. JleaeHune U30ToNnoB ypaHa
Mo JEHCTBHEM HEUTpoHOB. OHeprus aktupamuu. llemnas peakmus. Kosdduument
pasmMHOXeHMs.  SnepHble  peaktopel. Cunte3 gjerkux —sagep. Kpurepuit  JloycoHa.
OKCcIepUMEHTANIbHbIE METOJIbl M3Y4eHUs sAACpHbIX peakuuil. duznyeckue NPUHLMIIBI paObOTHI
yckopuTteneil. Jlerekropsl siaepHbIX yacTuil.IIpoOiemsl yripaBinsieMoro TepMOsIIEpPHOTO CHHTE3A.
6.1.OkcnepumMeHTAIbHBbIE MeTOAbI B (pu3uKe BHICOKMX IHepruid. [loHsTHE O COBpeMEHHBIX
METOAAaX IIOJIy4€HHUsl IIy4YKOB BbICOKMX O3Hepruil. Hakomurenu wactuu. BerpeuHble myyku.
OneMeHTbl PEISATUBUCTCKONM KuHeMaTHku. HalOmroneHue MmpoueccoB poXIEHUs M paclajoB
yacTuil. Metoasl HaOMOAEHUST KOPOTKOKUBYIINX YACTHUII.

7.1.001mue cBOMCTBA 3JIEMEHTAPHBIX YaCTHI. JlenToHbI, aapoHsl. YacTULIBI U aHTHUYACTULIBL.
MexaHu3Mbl B3aUMOJICHCTBUS B MUPE 4YaCTHUI. 3aKOHbl COXPAHEHHUS B MHUPE 3JIEMEHTApPHBIX
yactull. Knaccudukanus B3auMoeiCTBUN U 37IeMEHTApHBIX YacTHULL.
7.2.1.2/1eKTPOMarHuTHble B3aMMOAEHCTBUA.DJIEMEHTHl  KBAaHTOBOM  3JIEKTPOJMHAMUKHU.
Jnarpammvsl OeliHMaHa.

7.2.2.CuibHble B3aHMOJEHCTBHS W CTPYKTypa ajapoHoB. Kiaccupukanuss M KBaHTOBBIC
XapaKTepUCTUKU agpoHOB. CHUMMETpHUS CWIBHOIO B3auMoAeicTBUs. KBapku, DIIOOHBI U HX
OCHOBHbIE XxapakTepucTuku. lLlBer m apomar. KBapkoBas crpykrypa aaponoB. dopmyna
Hummokumel. DJIeMEHTBl KBAaHTOBOM XpOMOAMHAMHKM.  [[BeToBas CUMMETpUs CHIIBHBIX
B3aUMOJICHCTBUI. ACUMIITOTHYECKAasi CBOOOAA U KOH(AITHMEHT.

7.2.3.9qeKkTpocaadble B3aHMMOJAEHCTBHUsI. YHUBEPCAJIbLHOCTh CJIA00r0  B3aMMOJICHCTBUS.
3apspkeHHBIE W HeWTpalibHbIe TOKHU. [lepeHocurky ¢1aboro B3auMOACHCTBHS - TIPOMEKYTOUHBIC
6030oubl. IloHatHe o0 moneBoil Teopum cialbblx  B3aumoneictBuil.  OObenuHEHME
ANIEKTPOMArHUTHOTO U ciiaboro BzaumojeiicTeus. Monens BaiinGepra-Canama anekrpociadoro
B3auMoyelcTBus. KannbpoBouHass MHBAPHAHTHOCTD KaK MPUHIIMII TIOCTPOEHUS MOJIEBBIX TEOPUI
aNeMeHTapHbIX dacTull. [loHsTHE O JOKadbHOW KanMOPOBOYHOM WHBApUAHTHOCTH U O
CIIOHTAaHHOM HapyuieHun cummerpud. Juckpernele cummerpun C, P, T u CPT-teopema.
Hapymienne CP-unBapuantHoctu. [Ipobrnema mOCTpo€HHMS €IMHOW TEOpPUH  CiIAOBIX,
AIIEKTPOMArHUTHBIX U CHIIBHBIX B3aMMOACUCTBHH.

8.1.Kocmuyeckne sayuu. IlepBuuHoe kocmuueckoe usiydeHue. lIpoxokaeHne KOCMHYECKOro
u3IydeHus yepes armochepy. [ Mmoresbl Nponcxok1eHUs] KOCMUUYECKUX JTydeH.

9.1.51nepunas acrpodusuxa. 9.1.1.93tamns! pazsutus Beenennoit. CoBpeMeHHBIE MPECTABICHUS
0 cTpykrype BcenenHoi. bapuonnas acummerpus Bcenennoin. Temnas Marepus. Temnas
sHeprus. 9.1.2.J][03Be31HbIN HYKIICOCUHTE3. SIepHbIe peakiuu B 3BE3/1aX.

5.2 Pa3znenanl IUCHUAIVIMHBI 1 MEKIUCHUIIVIMHAPHDBIC CBA3U € o0ecneunBaeMbIMHU

(mocJienyromumMHu) 11 CHUIINHAMMA

No HaumenoBanue obecrie- | Ne No pa3nienoB u TeM JaHHOM JUCIHMILTAHBI, HEOOXOAMMBIX
/T | YUBaeMbIX (MOCTEAYI0- | JJIT U3y4eHUsT 00eCTIeunBaeMbIX (TTOCTEAYIOIINX ) AUCITUTIITNH

WX ) TUCITUATIINH (BOHMCBHIBAIOTCS Pa3pabOTYMKOM)
1. | ®usuka KOHJIEHCHUPO- 2 3 7 9

BaHHOT'O COCTOSHUS
2. | TepmonuHamuKa u cTa- 1 4 7 9

TUCTHYECKas hU3MKa




KBanToBas Teopus 1 2 3 4

5.3. Pa3nesbl M TeMbl JUCHUILIHH (MOYJIei) M BUAbI 3aHATHI

Ne

/o

HaunmenoBanue
Tpazzaena

HanmenoBanue TeMbl

Bunel 3ansgTuil B gacax

Jlek.

I13

CPC/
K

Bcero

Bsenenue

1.1.0cHOBHBIC 3Tambl Pa3BUTHA (QU3UKHU sAApa
Y 3JICMCHTAPHBIX YaCTHUIL.

1.2.Macmuta0sr SIBJICHUU MHKPOMHpPA.
DOneMeHThl KBaHTOBO# Teopuu. CTpocHue
aToMma.

212

OcHOBHEBIE
CBOMCTBa
ATOMHBIX sIep

2.1.1.0mpITr  Pesepdopma mo paccesHHIO O-
4acTHll.

2.1.2.511po Kak cucremMa B3auMOJEHCTBYIOLIUX
NPOTOHOB W HEUTPOHOB. 3apsx  supa.
MaccoBoe umcno um Macca sapa. Pasmepsr
anep. Popmbakrop sIpa W HYKIOHOB.
Wzotombl. U300apel. DHeprus CBSA3W spa.
[Momysmmupudeckast ¢GopMmyna UIs 3HEPTHU
cBa3u sapa. CHOHH M MarHUTHBIA MOMEHT
saapa.  OKCIEPUMEHTHl [0  H3MEpPEHHIO
MarHUTHbIX ~MOMEHTOB  sAnep. SnepHsiid
MarHUTHBIN pe30HaHC. Crarugeckue
MYNBTHIIOIbHBIE MOMEHTHI a1ep.
OJNEeKTpUUeCKUil  KBaJIPYHONbHBIH  MOMEHT
aapa.

2.1.3.KBaHTOBOMEXaHHYECKOE OTIHCaHUE
SIIEPHBIX  COCTOSIHUM. YeTHOCTh BOJHOBOM
¢ynkmuu. CBoicTBa CHMMETPHH BOJIHOBBIX
(yHKIMHA  [UIT TOXIOECTBEHHBIX  YaCTHII.
bosonst u Qepmuonsl. Ipuauun Ilaymu.
Craructuxku saep. M3oTonuueckuil cnuH
sapa.

2.2.HyK/10H-HYK/JOHHbIe B3aHMO/EHCTBHA.
JIeUTpOH - CBSI3aHHOE COCTOSIHUE B  N-p -
cucTeMe. OcCHOBHBIE XapaKTePUCTUKU
JleiTpoHa. MAarHuTHBIA M KBaJAPYTOJIBbHBII
MOMEHTBl JieiiTpoHa. BonHoBas QyHKInS
JeiTpoHa. TeH30pHBIA XapakTep sAEpPHBIX
cui. PaccessHue HEHTpPOHOB Ha INPOTOHAX.
CrnHOBasl M CIIMH-OPOUTAIbHAS 3aBUCHMOCTH
anepHbIX  cwil.  OCOOEHHOCTH — paccesHHs
TOX/I€CTBEHHBIX YaCTHII. 3apsnoBas
HE3aBUCUMOCTh SJIEPHBIX Crl. OOO0OIIEHHBII
npuniun  [laymu.  OOMeHHBIH — XapakTep
SIEPHBIX CcUJ. JIBYXHYKJIOHHBIA IOTEHIUAIL
CBOICTBO  HACBINIEHUS  SJACPHBIX  CHIL
Me30HHas! TEOPHs ACPHBIX CHIL

4/4
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PaIlI/IoaKTI/IBHOCTL

EcrecrBenHas u HCKYCCTBEHHAs
paanoakTUBHOCTh. CTaTHCTUYECKHHA XapaKTep
pacmaga. 3aKOH pPagUOAKTHBHOTO pacraja.
PaaunoaxTuBHBIE psLABL. o-pacrman.
OHepreTnveckoe  ycJIOBHUE o-pacrmaja.
OcHoBHBIE JKCTIEPUMEHTAIILHBIE
3aKOHOMEPHOCTH  O-pacmaia.  DJIeMEHTHI
Teopun o-pacmanga. IlpaBmma otbopa. [3-
pacnan. Bumel [(-pacmaga. DHepreTHdeckue
ycnoBust B-pacnanoB. CHEKTPHI 3JIEKTPOHOB.
XapakTepUCTUKH HEUTPUHO.

6/6

24




OKcIepuMeHTaIbHOe JIOKa3aTeNECTBO
CYIIECTBOBAHMS HEUTPHHO. DIEMEHTHI TEOPHU
B-pacmana. INonstue 0 CIIadbIX
B3aUMOJIEHCTBUSIX. Paspewennsie "
3anpenieHHble  [-niepexonsl. Hecoxpanenue
YETHOCTHU TpH [3-pacmajie. y-u3IydcHHe sep.
OJeKTpUYecKne W MAarHUTHBIE IIePEXOIBL.
IIpaBma oTO0opa IO MOMEHTY W YeTHOCTH IS
Y-TIEPEXOJIOB. BepostHOCTH ~ mepexomoB.
SAnepHas uzomepus. BHyTpeHHss1 KOHBEpCUSI.
Oddexkr Meccbayspa u ero HNpuMCHEHUE B
(hU3KKE U TEXHUKE.

Mopaenu aToMHBIX
sep.

Knaccudukarus moxeneit siapa. KamenbHas
MOJIENb spa. Monens (dbepmu-rasa.
Odusnueckoe  000CHOBaHHE  00O0JIOUEUHOM
CTPYKTypHl sifpa. [loTeHuuan ycpeaHeHHOTO
sinepHoro noist. CuiibHOEe CNHUH-OpOUTAIbHOE
B3anmozeicTere. OQHOYACTUYHBIE COCTOSHUS
B YCPEOHCHHOM SIIEPHOM  MOTCHIIHAJE.
OOBsCHEHHE CIIMHOB M YETHOCTENW COCTOSHUI
smep B Momemu obomodek. OcraTodHOe
B3auMojeiictBue.  KoaneKTUBHEBIE CBOMCTBA
sanep. JdedopmupoBannsie siapa. CocrosHUE
JBIOKCHUSI HYKJIOHOB B Je(GOpPMHUPOBAHHOM
sape. BpamarensHble W KoJeOaTebHBIC
coctosiHusl simep. CBS3b ONHOYACTHYHBIX U
KOJIJIEKTUBHBIX JIBHKEHHUIA.

4/4
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BzaumopeiicTBue
W3ITyYEHUs C
BEILIECTBOM.

CeueHue u amiumryna paccesHus. Ilorepu
SHEPTMM Ha HOHM3ALMI0 U BO3OYXICHHE
aromoB. Topmo3Hoe wn3imydenue. M3zmyuenne
Basunoa-UepenkoBa. [Ipobern 3apsikeHHBIX
yacTull. B3aumoneiictBue  HEWTPOHOB C

BEIL[CCTBOM. 3amemieHue HEUTPOHOB.
TemioBple W PE30HAHCHBIE  HEHTPOHBI.
duddyzus TETUTOBBIX HEHTPOHOB.
[TpoxokeHne Y-M3Iy4eHUs] Yepe3 BEeIIECTBO.
3aBHCHMOCTb 3 HeKTUBHBIX ceyeHHui

OCHOBHBIX MEXaHH3MOB B3aHMOJCHCTBUS Y-
KBaHTOB OT WX OHEPrUM W OT CBOWCTB
BEIIleCTBA. DJIEMEHTHI JO3UMETPHH.
5.2.51nepublepeakuun.sS.2.1.OxcnepuMenTan
bHBIE METOJBl W3YUEHHUs SIICPHBIX PEaKIUil.
®duznueckue TIPUHIIATIBI paboThI
yckoputenei. JleTeKTopbl SAEpHBIX YaCTHIL.
CeueHue  peakiuil. Kananel  spepHBIX
peakmmii. 3aKOHBI COXpaHEHHS B SICPHBIX
peakusix. CBA3b MEXAY CCUCHHSIMHU IMPSIMBIX
U OOpaTHBIX peaknuil. MeXaHU3MBI SACPHBIX
peakuui. Mogenn COCTaBHOTO sapa.
Pesonancuble simepubie peaknun. Dopmyna
Bbpeiita-Burnepa. Hepe3zoHaHcHbIE s iepHbIE
peaknuyd uepe3 cocTaBHOE sjapo. llpsmbie
SJIEpHbIE peakiuu. VICcronpb30BaHUE MPSIMBIX
SIEPHBIX ~ peakimuid  JIs  ompeaeNeHHs
KBaHTOBBIX XapaKTePUCTHUK SITEPHBIX
coctossHUE. OCOOCHHOCTH pPEaKIud  I0J
JIEHCTBUEM Y-KBAaHTOB M 3aPSKECHHBIX YACTHII.
5.2.2./lejieHMe ¥ CHHTE3 AaTOMHBIX sJep.
OCHOBHBIE SKCTIEpUMEHTAIbHBIE JAHHBIE O
JIEJICHUU U DHEPT€TUUECKUE YCIIOBUS I€TICHHUS.
DnemMeHTapHas Teopus aeneHus. [enenue
M30TOIOB ypaHa MoJi AeHCTBUEM HEHTPOHOB.

2/4
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Oueprus aktusanyy. LlenHas peakuus.
Koaddunment pasmuoxenus. SnepHpie
peaxTopbl. CuHTE3 NeTkux saep. Kpurepuit
Jloycona. DKCIEpIMEHTAIbHBIE METO/IBI
W3y4eHUs SAEPHBIX peakuuid. dusnueckue
NPUHLUIIBI pa0OTHI yekopuTenei. JleTekTropsr
SIepHbIX yacTHi.IIpobiaeMs! yrpaBisieMoro
TEPMOSICPHOTO CHHTE3A.

DKcTepUMeHTAaIb
HBIC METOJIBI B
(hm3MKe BBICOKHX
SHEprui.

[ToHsiTHE O COBpEMEHHBIX METO/IAX MOIYUCHHUS
My4YKOB BBICOKMX dHepruil. Hakonurenun
yacTull. BcTpeyHble mydkd.  DIEMEHTHI
PEIATUBUCTCKON KHHeMaTuku. HaOmomeHue
MPOIIECCOB POXKIACHHUS W PACIagoB YACTHII.
Metoner  HaOMIONEHUS  KOPOTKOXKHBYIIUX
YaCTHIL.

2/4
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O01me cBOMCTBa
ANEMEHTAPHBIX
YaCTHII

JlenTonsl, anponsl. YacTuLibl U aHTUYACTHULIBL.
MexaHn3Mbl B3aUMOJEHCTBUS B MUPE YACTHULL.
3aKoHBI COXpaHEHHS B MHpPE AIIEMEHTapHBIX
gactull. Kiaccudukanus B3anMOICHCTBUN U
AJIEMEHTAPHBIX YACTHII.
7.2.1.91eKTpOMArHUTHBIE
B3aUMO/1elCTBUS. DJIEMEHTHI KBaHTOBOM
3NEeKTpoaAuHAMUKU. J(narpammbl PeiiHMaHa.
7.2.2.CubHbIE B3auMoeicTBUS U
CTpyKTypa aapoHoB. Kiaccuduxanus wu
KBaHTOBEIC XapaKTepUCTUKU aZpOHOB.
CuMMeTpusi  CHIIBHOTO — B3aMMOJCHCTBHSL.
KBapku, TIOOHEI ©W WX  OCHOBHBIC
xapakTepuctukd. lLlBer u apomar. KapkoBas
cTpykTypa aapoHoB. @opmyna HumummkuMel.
DOneMeHThl  KBAaHTOBOM  XPOMOJUHAMHKHU.
[[BeToBast CUMMETPHS CUJIBHBIX
B3aUMOJICHCTBUI. ACHUMOTOTHYECKAass CBOOOAA
Y KOH(aHMEHT.

7.2.3.9nekTpociadbie B3auMojleiicTBUSI.
YHUBEpCATBHOCTE CIa00r0 B3aUMOICHUCTBUSL.
3apsoKkeHHBIE " HEUTpabHbIE TOKH.
IepeHocunkm c1aboro B3aUMOACHUCTBUS -
mpoMexyToyneie  0o3oHBL  [loHATHE O
MOJICBOM TeopuH cIadbIX B3aUMOACHCTBHI.
OObearHEHNE JIEKTPOMArHUTHOTO U ¢J1aboro
B3aumMozeiicTeus. Moaens Baitnoepra-Canama
ANIEKTPOCIIaboro B3aMOJICHCTBHS.
KanubpoBounast MHBapUaHTHOCTH Kak
MPUHIIMI ~ TIOCTPOCHHUS  TIOJEBBIX  TEOPHUi
3JIEMEHTAPHBIX YaCTHII. ITonsitue o
JIOKaJbHON KaNMHOpOBOYHOW HHBAPHAHTHOCTH
U O CHOHTAaHHOM HApYIICHHWH CUMMETPHH.
Huckpernsie cummerpun C, P, T u CPT-
teopema. Hapymenue CP-uHBapuaHTHOCTH.
[IpobnemMa TOCTPOEHUS EOUHOH TEOpHU
CIa0bIX, DIIEKTPOMATHUTHBIX ¥  CHJIBHBIX
B3aUMOJICHCTBUM.

212

16

KocMmuueckue
JIY4YH.

[TepBuunOE KOCMHUYECKOE H3Ty9eHHE.
[IpoxoxaeHne  KOCMHYECKOTO  W3ITYYSHHS
gepe3 armocdepy. ['MmoTe3sl MPOUCXOKASHUS

KOCMHYCCKHNX nyqei/i.

2/2

12

Snepuas
acTpodu3mKa

9.1.1.0ransl pazBuTus BeenenHoii.
CoBpeMeHHbIE NIPEJICTABICHHSI O CTPYKTYpe
Bcenennoil. bapuonnas acummeTpus
Bcenennoii. Temnas marepusi. Temnas
sHeprus. 9.1.2.J103Be31HbII HYKICOCHHTES.

212

12
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SnepHble peakuu B 3BE37aX.

10 | Ox3amen 6/6 6
Bcero: 36 54 33 252
CPC — camocTrosTenbHas padora cryaeHTa, K — KOHTpoJIb.

6. IlepeyeHb NpaKTHYECKUX 3aAHATHH.
No No paznena u HanmenoBanue Tpynoem- OueHoYHbIE dopmupy-
n/n TEMBI MPAKTUYECKUX paboOT KOCTb CpeacTBa eMble
IIUCHATUINHBL (dachrn) KOMIIETEHI]
(Monyns) un
1 2 3 4 5 6
1. | Temal Beenenue. 8 KontposnbHbie VK-1
Pasmensr 1.1-1.2 BOIIPOCHI. [1IK-4
KonTponpHas
pabora.
2. | Tema?2 OcHOBHBIE CBOICTBA 16 KonTponbsHbie YK-1
Paznener 2.1-2.2 | aTOMHBIX s7€ep. BOIIPOCBI. [1K-4
DJIeMEeHTHI KBaHTOBOM
teopuu. CTpoeHue
aroma.
3. | Tema3 PanuoaxktuBHOCTH 24 KonrtposnbHbie YK-1
Paznensr 3.1-3.6 BOIIPOCHI. [1IK-4
4. | Tema 4 Mogenu aTOMHBIX siziep 16 KonrtposnbHbie YK-1
Paznensr 4.1-4.5 BOIIPOCHI. [1IK-4
5. | Temas Bsaumogeiictue 16 KonrtposnbHbie YK-1
Paznensr 5.1-5.2.2 | uznyuyeHus c BOIIPOCHI. [1IK-4
BEIIECTBOM
6. | Tema 6 OKCIIEpUMEHTAIIBHBIE 16 KonTtponbHbie YK-1
Paznenst 4.13 MeTOb! (PU3UKU BOIIPOCBI. [1K-4
BBICOKUX SHEPIUi.
7. | Tema7 OcHoBHBIE CBOWCTBa 12 KonTtponbHbIe YK-1
Paznener 7.1-7.2.3 | aneMeHTapHBIX YacTHIIL. BOIPOCHI. I1K-4
8. | Tema 8 Kocmuueckue myun. 12 KonTtponbHbie YK-1
Paspensr 8.1-8.4 BOTIPOCHI. [1K-4
9. | Tema9 SnepHas acrpodusmka. 12 KonTtponbHbIe YK-1
Paznensr 9.1-9.2.3 BOTIPOCHI. I1K-4
10. DK3aMeH. 18 YK-1
I1K-4
6.1 Ils1an caMocTOsITeILHON PaGoThl CTY1€HTOB
Ne Tema Bun 3amanue Pexomennyema | KosuvectB
HeJ CaMoCTOSITETLHOM s IUTepaTypa | 0 4acoB
. padoThI
1 Bsenenue BaeaynutopHas Nzyuenne N3 cniucka
paborta. Hay4HOH 1 OCHOBHOM 1 4
CIIELIUAJIbHOMN JIOIIOJTHUTENBHO
JIUTEpaTyphl, W IUTEPATYPBHI.
IIOAT0OTOBKA K
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3aHATHAM,
BBITIOJTHCHHC
3aJaHuM 1Mo
TEeMaM,
BBIHECEHHBIM Ha
CaMOCTOSTEIIHHO
€ U3y4YEHue,
KOHCIIEKTUPOBaH
He OTBETOB Ha
KOHTPOJIbHBIE
BOIIPOCHI.

OCHOBHBIE CBOICTBa
ATOMHBIX SJIEP.

BreaynutopHas
paborta.

N3yuenue
Hay4YyHOW U
CIIEIUATBHON
JIUTEPATYPHI,
MOATOTOBKA K
3aHATHUSIM,
BBIIIOTHEHHE
3aJJaHUH 110
TEMaM,
BBIHECEHHBIM Ha
CaMOCTOATEILHO
€ U3y4deHue,
KOHCTICKTUPOBaH
HE OTBETOB Ha
KOHTPOJIbHBIE
BOTIPOCHI.

N3 crimcka
OCHOBHOM U
JIOMOJHHUTEILHO
U IUTEpaTyphl.

PagnoakTHBHOCTE.

BueayautopHas
paborta.

Nzyuenue
HAy4YHOH U
crenualabHON
JUTEPATYPBI,
MOJITOTOBKA K
3aHIATUAM,
BBITIOJTHEHHE
3aIaHUN 110
TeMaM,
BBIHECEHHBIM Ha
CaMOCTOATEIBLHO
€ U3y4deHue,
KOHCTICKTUPOBaH
Hi¢ OTBETOB Ha
KOHTPOJIbHBIE
BOTIPOCHI.

W3 cnincka
OCHOBHOMH U
JIOTIOJTHUTENIBHO
U IUTEpaTyphl.

12

Mopenn aTOMHBIX
anep.

BueaynurtopHas
paborta.

N3yuenue
Hay4yHOU U
crenuaJIbHOM
JTUTEPATYPHI,
IOJTOTOBKA K
3aHIATUSM,
BBIIIOJIHEHHE
3aJIaHHH 110
TeMaM,
BBIHECEHHBIM Ha
CaMOCTOATEILHO
€ U3y4YeHue,

N3 ciincka
OCHOBHOH U
JIOTIOTHUTEIILHO
W IUTEpaTyphl.
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KOHCIIEKTHPOBaH
W€ OTBETOB Ha
KOHTPOJIbHBIE
BOIPOCHI.

BzaumopeiictBue
U3ITy4EHHUS C
BEIIIECTBOM.

BreaynutopHas
paborta.

Nzyuenue
Hay4YyHOW U
CIIEIUATBHON
JUTEPATYPHI,
MMOJATOTOBKA K
3aHATHUSIM,
BBIIIOJTHEHHE
3aJlaHuH 110
TeMawm,
BBIHECCHHBIM Ha
CaMOCTOATEIHLHO
€ U3y4eHUe,
KOHCIIEKTHPOBaH
HE OTBETOB Ha
KOHTPOJIbHBIE
BOIIPOCHI.

N3 crimcka
OCHOBHOM U
JIOMOJHHUTEILHO
U IUTEepaTyphl.

ATOM B MarHUTHOM
TOJIE.

BueaynurtopHas
paborta.

N3yuenue
Hay4yHOU U
CIIeIUATLHON
JTUTEPATYPHI,
MOJATOTOBKA K
3aHIATHUSM,
BBIIIOJIHCHUEC
3aJJaHUH 110
TeMaM,
BBIHCCCHHBIM Ha
CaMOCTOSTEIHHO
€ U3y4YCHUE,
KOHCIIEKTUPOBAH
HUEC OTBCTOB Ha
KOHTPOJIbHBIE
BOIPOCHL.

N3 cnincka
OCHOBHOH H
JIOTIOTHUTEIILHO
W TUTEpaTypHl.

OKCIepUMEHTATLHBIE
METOBI PUIUKH
BBICOKUX 3HEPTHI.

BueayaurtopHas
paborta.

N3yuenue
Hay4YHOU U
CIIELIHAJILHON
JUTEPATYPHI,
IOATOTOBKA K
3aHATHAM,
BBITIOJTHEHHE
3aJIaHHM 110
TeMaM,
BEIHECEHHBIM Ha
CaMOCTOSATEILHO
€ U3yYEHHe,
KOHCIIEKTUPOBaH
HE OTBETOB Ha
KOHTPOJIbHBIC
BOIIPOCHL.

N3 cnicka
OCHOBHOMH U
JIOTIOJTHUTEIIEHO
U IuTepaTyphl.

OCHOBHBIE CBOMCTBA
3JIEMEHTaPHBIX
YaCTHLI.

BaeaynutopHas
pabora.

Nzyuenne
Hay4yHOU 1
CIIELIUAJIbHOMI
JUTEpaTyphl,

N3 cniucka
OCHOBHOM U
JIOTIOJTHUTENEHO
W IUTEPATYPBHI.
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MOJTOTOBKA K
3aHATUAM,
BBITIOJTHEHHE
3aJIaHAH 110
TeMaM,
BBIHECEHHBIM Ha
CaMOCTOSITEIBLHO
€ U3y4eHune,
KOHCIIEKTHPOBaH
e OTBETOB Ha
KOHTPOJIbHBIC
BOIIPOCHL.

8 Kocmuueckue myym.

BueaynuropHas
paborta.

N3yuenue
Hay4YyHOW U
CHEIUAIBHON
JUTEpaTypsl,
IIOATOTOBKA K
3aHATHUAM,
BBITIOJTHEHHE
3a/IaHUi 110
TeMawm,
BBIHECCHHBIM Ha
CaMOCTOSITEJIEHO
€ U3y4eHHUE,
KOHCIIEKTHPOBaH
H€ OTBETOB Ha
KOHTPOJIbHBIE
BOIPOCHIL.

U3 crincka
OCHOBHOM U
JIOIIOJTHUTENBHO
W TUTEpaTypHl.

9 Snepnas
acTpodu3uka

Nzyuenue
Hay4YHOH U
crenualabHON
JUTEPATYPBI,
MOJITOTOBKA K
3aHIATUAM,
BBITIOJTHEHHE
3aIaHUN 110
TeMaM,
BBIHECEHHBIM Ha
CaMOCTOATEIBLHO
€ U3y4deHue,
KOHCTICKTUPOBaH
Hi¢ OTBETOB Ha
KOHTPOJIbHBIE
BOTIPOCHI.

IToaroroBka k
AK3aMeHy. DK3aMeH

N3 ciincka
OCHOBHOH H
JIOTIOJIHUTEILHO
W IUTEpaTyphl.

12

6.2 MeTognyeckne yKa3aHusl 110 OPraHU3aliy CAMOCTOSITEIbHON PadoThl CTYICHTOB.
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[lenb camocTOATENBHOM PabOThI CTYJEHTa — OCMBICICHHO U CAMOCTOSITEIIbHO pab0OTaTh CHaudaia
¢ yuyeOHBIM MaTepHaJIOM, 3aTeM C Hay4yHOH MH(pOpMaIUe, 3aJI0)KUTh OCHOBBI CAMOOPIaHU3aluU
¥ CaMOBOCIIUTAHHSI C TEM, YTOOBI IPUBUTH YMEHHE B JabHEHIIIEM HEMIPEPHIBHO MOBBIIIATH CBOIO
npodeCCHOHABEHYIO KBATH(PHKAIIUIO.

B yueOHOM nporiecce BbIIENSAIOT ABa BUA CAMOCTOATEIBHON paboThI:

- ayguTOpHas — CaMOCTOsTeNbHas paboTa BBINOJIHACTCS Ha Y4YeOHBIX 3aHATUAX O[]
HETOCPECTBEHHBIM PYKOBOJCTBOM IPETIOABATEINS U 110 €T0 33aHUIO.

- BHEAyIUTOpPHAs — CaMOCTOSATENbHas paboTa BBINOJIHICTCA CTYIEHTOM IO 3a/aHUI0
npernojasaress, Ho 0e3 ero HermoCpPeACTBEHHOIO y4acTusl.

CamocrosrenbHas paboTa IOMOTaeT CTyIEHTaM:

1) OBaageTb 3HAHUSIMH:

- yTeHue TeKcTa (yuyeOHuKa, IePBOMCTOUHHKA, JOMOTHUTEIBHON JTUTEPaTyphl U T.1.);

- COCTaBJICHHE IUIaHa TEKCTa, rpaduuecKkoe n300pakeHNe CTPYKTYpPbl TEKCTa, KOHCIIEKTUPOBAHUE
TEKCTa, BBIIUCKU U3 TEKCTa U T.1.;

- paboTa co cripaBOYHUKAaMU U APYroi CIPaBOYHOM JINTEPATYpO;

- 03HAKOMJICHHE C HOPMAaTUBHBIMU U TIPAaBOBBIMH JOKYMEHTaMH,

- yueOHO — METOJIMUEeCKask U HaydHO-HCCIIei0BaTeIbCcKas pabora;

- HCII0JIb30BaHME KOMIIBIOTEPHOM TeXHUKH, IHTepHeTa u 1p.;

2) 3akpemifiTh U CUCTEMATH3UPOBATH 3HAHUS:

- paboTa ¢ KOHCTIEKTOM JICKIIHA;

- 00paboTKa TekcTa, MOBTOpHast paboTa Ha/l yueOHbIM MaTepuanoM yuyeOHUKa, IepBOUCTOUYHHUKA,
JIOTIOJTHUTEIBHON TUTEepaTyphl, ayIuo U BUI€03aMNCEeH;

- TOJITOTOBKA TUTAHA;

- COCTaBJICHHE TAOJUII ISl CHCTeMaTH3allK y4eOHOTO MaTepuana;

- IOJITOTOBKA OTBETOB Ha KOHTPOJIbHBIE BOIPOCHI;

- 3aMl0JIHeHUe pabouell TeTpaiy;

- aHaNIMTU4YeCcKasi 00paboTKa TEKCTa,

- TIOATOTOBKA MYIBTHMEAHWA TIPE3CHTAIlMA ¥ JOKJIAJ0B K BBICTYIUICHHIO HA CEMHHape
(koH(pepeHInH, KPYIJIOM CTOJIE U T.I1.);

- IOArOTOBKA pedepara;

- cocTaBlieHne Onomorpaduu UCTOIB30BaHHBIX HCTOYHHUKOB;

- TECTHPOBAHUE H JIp.;

3) ®opMupoOBaTH YMEHHUSI:

- peleHne CUTYallMOHHBIX 33/1a4 ¥ YIpaXHEHU 1o oOpasity;

- BBINOJIHEHHUE pacueToB(rpaduueckre U pacyeTHble padoThl);
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- IOJITOTOBKA K KOHTPOJIbHBIM paboTam;

- IOJITOTOBKA K TECTUPOBAHUIO;

- OTIBITHO-3KCIIEpUMEHTAIbHAs padoTa;

- MOJITOTOBKA K BBITYCKHOM KBAITH(PHUKAIIMOHHOU padoTe.

[Tpouecc n3yueHus: AMCUUILIMHBI HAIpaBjieH Ha (JOPMUPOBAHUE CIECAYIOIUX KOMIIETCHIIU:

VYK-1 CriocobeH ocymecTBIATh NOUCK, KPUTHUYECKHUIA aHAJIN3 M CUHTE3 HH(popMaImu,
MPUMEHSTh CUCTEMHBIN TOAXOJ] ISl pEeLIeHUsI TIOCTaBJICHHBIX 3a/1au.

[TK-4 CniocoOeH ocBauBaTh CrieUAIbHBIC 3HAHUS B IPEIMETHON 001aCTH U MCIIOIH30BATh UX B
npodeccruoHalIbHOMN 1EITEeIbHOCTH.

7.JIpuMepHasi TeMATHKA KYPCOBBIX padoT (MPoeKTOB) (IpY HAJTUYMH)

KypcoBbie paboThl y4eOHBIM IJIAHOM HE IPEAYCMOTPEHBI
8. YueOHo-MeTonuueckoe u HHGOPMALMOHHOE 0O0ecnieyeHue JUCIUILINHBI (MOIYJIsf):

a). OcHoBHas1 JiuTEparypa:

1. DkcniepuMeHTanpHas siaepHas pusnka [ DIeKTPOHHBIN pecypc] : yueOHUK : B 3 T.

. - Pexxum pocryma: http://e.lanbook.com/books/element.php?pll cid=25&pll id=277. -
Pexum noctyna: 9bC "U3narensctBo "Jlans". - Heorpanuu. nocrym.

T. 1 : ®uzuka aromuoro siapa / K. H. Myxun. - Mocksa : Jlans, 2009. - 336 c. : wi. -
ISBN 978-5-8114-0740-8. - ISBN 978-5-8114-0738-5

2. KanutonoB, Urops Muxaiisiosuu.

Beenenue B ¢pusuky siapa u yactuil [ Texcr] : [yueOnuk] / . M. Kanutonos. - 4-e u3. -
Mocksa : DUBMATIIAT, 2010. - 513 c. ; HeT. - Pexum noctyna: ObC "Pykont". - Heorpanuu.
nocrym. - ISBN 978-5-9221-1250-5

3.CuByxuH, IMmutpuii BacuibeBuu.

OO6muit kypc ¢pusuku [ DIEKTPOHHBINA pecypc] : yuebHoe nocobue. B 5 1. T.V. Aromuas u
snepHas gusnka — 3-¢ m3. crep. / [. B. CuByxun. - Mocksa : ®DUIMATIINT, 2008. - 784 c. -
Pexxum noctyna: ObC "Aibykce". - Heorpanuu. nocrym. - ISBN 978-5-9221-0645-0

0). JlonosinuTebHAS JUTEpaTypa:

1. Uponos, Urops EBrennesuu.

KBanroBas ¢usnka [Tekcr] : ocHoBHBIE 3akoubI / V.E. Uponos. - 2-e u3m., morm. - M. :
bunowm. Jlaboparopus 3nanmii, 2004. - 256 c. : rpad. ; 22 cM. - (TexHuueckuit yHUBEpCUTET). -
[Mpeam. yka3.: c. 252-256. - ISBN 5-94774-058-3(285k3)

2. OkyHb, JleB bopucosuu.

DJeMeHTapHOe BBelIeHUE B PU3NKY deMeHTapHbIX yacTull [ Texct] / JI. b. OkyHb. - 2-¢
u31., uctp. u jgom. - M. : @usmaniut, 2006. - 128 c. ; 21 cm. - bubnuorp.: c. 122. - [Ipenm. ykas.:
c. 123-127. - ISBN 5-9221-0640-6 (35x3)

3. Myxun, Koncrantun Huxkndoposny.

DkcriepuMeHTaNbHas sijepHas ¢pusuka [Tekcr] : B 3-x T.: yueOnuk / K. H. MyxwuH. - 6-¢ u3j.,
ucnp. u gom. - CII6. : Jlans, 2009 - ;21 cm. - (Knaccuueckast yueOHas nureparypa mno
¢uzuke) (Yuebnuku ais By3oB. CrienuanbHas IUTEpaTypa).

T. 3 : ®usuka snementapHbix yactull. - 2008. - 412 c. - ISBN 978-5-8114-0741-5 (23k3)
B). [IporpaMmmHoe odecnevenne /“ S
HMHTEepHET UCTOYHUKHU: ”ﬁ 7{? = /ﬁ_ J/ ‘W
HAy4YHBIC Hy6J'II/IKaHI/II/I B pe(bepaTI/IBHI)IX KYpHaJIax IO dK1yd/ibHbIM LIPUVJICMAM YPU3UKU,
MaTepHualbl HayqHBIX KOH(pepeHnid. B yacTHOCTH Hay4Has anekTpoHHas Oubnuoreka elibrary.ru;
snekTpoHHas oubmmoreka «Tpyasl yuensix UT'Yy» (http://elib.library.isu.ru); DnexTpoHHbIe
BEPCUU XypHAJIOB: “Ycnexu (puznyeckux Hayk”, “M3BecTus By30B (cepus Gpusmka)”’, “Ousnka
TBeporo Tena”, “Ou3uka u TeXHUKa MOJTYIPOBOJHUKOB " WWW.nanodigest.ru — MuTtepener
’KYpHaJI 0 HAHOTEXHOJIOTUSIX



http://elib.library.isu.ru/
http://www.nanodigest.ru/
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r) 6a3bl JaHHBIX, THPOPMAITMOHHO-CIIPABOYHBIE M TOMCKOBHIE CUCTEMBI

nH(pOpMaITMOHHAs CUCTEMA JIOCTYIA K POCCUIUCKUM (PU3MUECKUM KypHajIaM U 0030pam
BUHUTU PAH (http://www/viniti.ru); snexrportas 6ubimnorexka TOMCKOTO TOCYHHBEPCUTETA
(http://ido.tsu.ru/cd-dvd/19/.

9. MaTepHaJILHO-TeXHH‘leCR()e odecneueHune AUCHHUIIIMHBI (MOL[y.]'IH):

KomnrprorepHble mpe3eHTanuu, nOporpamMma i TECTUPOBaHUA. YUTEHHE JeKIMil
COMPOBOXKIACTCS JEMOHCTpanuel wuHpopMmanuu (MYIBTUMEIUUHBIN TPOEKTOp, oducHOe
o0opyaoBaHue [UIsi OMNEPATHBHOTO PAa3MHOXKEHUS WUIIOCTPATUBHOTO M Pa3laTOYHOTO
JIEKLIMOHHOI'O MaTEPHUAJIOB).

10. O6pa3oBaresibHbIE TEXHOJIOTHM:

Ne .

u/n Buabi yueOHoii padoTsbl Oo0pa3oBaTesibHbIE TEXHOJIOTUH

1. Jlekuus Beoounas nexyus, ungopmayus rexyus, TEKIUA C
AIIEMEHTAMH JIUCKYCCHH, HHTEPAKTHUBHAS JICKIIHS
(yexmust aquasor), nHGopMaImoHHas JICKIUs C
AIIEMEHTAaMH 00paTHOM CBSI3H.

2. IIpakTnyeckoe 3aHsaTHe | 3aHsITHE — pellIeHHE 3a/1a4.

11. Ouenounbie cpeacrra (OC):
@DoH/1 OLIEHOYHBIX CPeACTB npeacranied B [Ipuiioxkennu K nporpamme.

* Tekymuii KOHTPOJIb OCYILECTBIISETCS B YCTHOM U MUCbMEHHON (popMe IpU BHIIOJTHEHUH
CTy[ACHTaMH Y4eOHBIX 3aJlaHH - PEIIeHUH 3a/1a4 U BBIIIOJIHEHUH KOHTPOJIbHBIX pa0doT Ha
IIPOTSKEHUHU BCETO Kypca.

* TIpoMeXyTOUHBIH KOHTPOJIb — YCTHBIE ¥ MHCbMEHHBIE OMPOCHI.

* ITOroBbIil KOHTPOJIb — 3K3aMEH.

IIpumepHBbIi IepeYeHb BONPOCOB K IK3aMEHY.
1. OcHOBHBIE 3Talbl pa3BUTHS (PU3UKH SApPA U JIEMEHTAPHBIX YaCTHII.
1.1 Macmra0sl sSIBIEHUN MUKPOMUPA.

2 CaolicTBa aTOMHBIX fJIep. DJIEMEHTHI KBaHTOBOM Teopuu. CTpoeHue aToma.

2.1 OnsiT Pe3epdopaa no paccesHuio a-yacTull.

2.2 SInpo xak cuctema B3aMMOAECHCTBYIOIIMX IPOTOHOB M HEUTPOHOB. 3apsia sapa. MaccoBoe
yucio u Macca siapa. Pasmepsr suep. @opmbakrop siapa u HykiaonoB. M3oromnsl. M300apsl.
OHeprus cBs3u aapa. [lomysmnupudeckas popmyra ajsi SHEPTHH CBA3M spa.

2.3 CriuH ¥ MarHUTHBIA MOMEHT si/ipa. DKCIEPUMEHTHI [0 U3MEPEHUIO0 MarHUTHBIX MOMEHTOB
anep. S nepHblii MarHuTHbINA pe3oHaHc. CTaTuuecKre MyJIbTUIIONIBHBIE MOMEHTHI SIIEP.
DIEeKTpUYECKUI KBaIPYIOJIbHBIA MOMEHT SApPA.

2.4 KBaHTOBOMEXaHMYECKOE ONMCAHUE AJIEPHBIX COCTOSAHMUM. Cylepno3nunns COCTOSIHUN — OANH
U3 OCHOBHBIX ITPUHIIUIIOB KBAHTOBOM MeXaHUKH. YeTHOCTh BOIHOBOH (yHKIMH. CBOICTBa
CUMMETPHUHU BOJIHOBBIX (YHKLUN IS TOXKAECTBEHHBIX yacThll. bo3oHb! U pepmuonsl. [Ipunimn
[Taynu. Craructuku saep. M3oronudeckuil ciuH sapa.


http://www/viniti.ru
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2.5.HyKk/I0H-HYKJIOHHBIE B3aUMOJEHCTBUS. [JIeHTPOH - CBSI3aHHOE COCTOSIHUE B N-p -CUCTEME.
OCHOBHBIE XapAKTEPUCTUKHU JEUTPOHA. MarHUTHBIA M KBAIPYIOJIbHBIN MOMEHTHI IEUTPOHA.
Bonnosas ¢ynkuus aetpona. TeH30pHBIN XapakTep saepHbIX cuil. PaccesiHue HEMTPOHOB Ha
npotoHax. ClIMHOBas ¥ CIIMH-OpOUTAIbHAS 3aBUCUMOCTH SiACpHBIX ciil. OCOOEHHOCTH
paccesHUS TOXKICCTBEHHBIX YacTHUII. 3aps0Basi HE3aBUCUMOCTD SAepHBIX cril. OO0OIICHHBIH
npuHiun [laymu. OOMeHHBIN XapakTep SACpHBIX CHil. JIByXHYKJIOHHBIN MOTeHIan. CBOMCTBO
HACBILIEHUS SIIEPHBIX CUJI. ME30HHask TEOPUS SIAEPHBIX CHIL

3. PaguoaktuBHOCTh. EcTecTBEHHAs M UCKYCCTBEHHAs paJuO0aKTUBHOCTh. CTaTUCTUYECKUI
XapakTep pacrnaja. 3akoH paJMOaKTUBHOTO pacnana. AKTUBHOCTh. N-P nuarpamma. Maruueckue
grcna. OcTpoBa CTaOMIIBHOCTH.

3.1 PaanoakTuBHBIE psijibl. O-paciiajl. JHEPTETUUYECKOE YyCJIOBUE 0o -pacnana. OCHOBHbIE
HKCIEPUMEHTAIbHbIE 3aKOHOMEPHOCTH 0L -pacriaja. DJIEMEHThI TEOPUH 0. -paciiaja. 3aKoH
I'efirepa-HaTToMNAa.

3.2 KnacrtepHblii pacnai.

CrnoHTaHHBIN pacma.

IIpoToHHBIii pacan.

Heiitponnslii pacnaz.

3.3 B-pacniaa. Buns! B -pacniana. [IpaBmiia or6opa. DHepreTHuecKre yCIOBUS B-pacmaios.
CrHeKTphbl 21eKTPOHOB. XapaKTePUCTUKU HEUTPUHO. DKCIIEPUMEHTAIBHOE 10KA3aTEIbCTBO
CYIIECTBOBaHMS HEUTPUHO. DNeMeHTHI TeoprH B -pacniana. K-3axsar u B+ -pacnaa. [lonstue o
cnalbIx B3auMonencTBusAX. Pa3pelennsie u 3anpenieHnsie B -nepexonsl. Hecoxpanenue
4eTHOCTH TipHu B -pacmnane. J{BoitHoii f —pacma.

3.4 y-uznyuyeHue siiep. DIEKTPUUECKUE U MarHUTHBIE epexobl. [IpaBuna oTéopa no MOMEHTY U
YETHOCTH JJIA Y -IIEpeXoA0B. BeposTHoCTH niepexonoB. SnepHas nzomepus. BHyTpeHHsIs
kouBepcus. Ipdexkt Meccbayspa u ero npuMeHeHue B GU3NKe U TEXHUKE.

4. Monenu atoMHBIX sinep. Knaccudukarus moneneit sapa.

4.1 KanenbHast Monienb siipa. Mogens hepmu-rasa. Pactipesenenue siiepHOM MIOTHOCTH.

4.2 ®uznyeckoe 000CHOBaHHE 000JI0UEUHOM CTPYKTYpHI siapa. [loTeHnman ycpenHeHHOro
sepHoro noisi. CuibHOE CIMH-OPOUTAIBHOE B3auMoieicTBue. OTHOYACTUYHBIE COCTOSHUS B
YCPEAHEHHOM siiepHOM ToTeHIuane. O0bsCHEHUE CIIMHOB U YeTHOCTEH COCTOSHUM siiep B
Mojenn o0onaouek. OCTaTouHOE B3aNMOICHCTBHE.

4.3 O6061menHas Moaenb aapa. JAUmoabHbINA U KBAAPYIOIbHBII MOMEHT sIIpa.

KonnextuBHbie cBoMcTBa sifep. depopmupoBannsie sapa. CocTossHUE TBHKEHUSI HYKJIIOHOB B
nedopMupoBaHHOM sape. BpaiarenbHblie v KonebareabHble COCTOSHUS siaep. CBs3b
OJIHOYACTUYHBIX U KOJIJICKTHBHBIX JIBUKCHUMH.

5. BzanMopnencTBue SAEpHOrO U3JIy4EHMS C BEIIECTBOM.

5.1 IlonepeyHoe cedeHre 1 aMIUIUTY/IA paccestHUs. 3aKOH ocalleHus y3KOoro mydJka.
JuddepennunanpHoe rnonepeyHoe ceueHue. TouHoe pelleHne 3ajauu paccesiHus. PaccesHue B
KyloHoBcKoM nione. dopmyna Pesepdopra.

5.2 Bzaumoneiicteue GporoHHoro uzinydeHus ¢ BemectBoM. Gotorddext. Oxe rddexT.
Xapakrepuctuueckoe uzinyuenue. Komnron spdexr. KomOnunamonHoe paccesHue.
O06pa3oBanue 31eKTPOH-TO3UTPOHHBIX nap. [lo3urponnii n anuurmwsus. II1P napanokc.
KBanToBas tenenopranus. KantoBsiit a3pdext 3enona. [IpoxoxkaeHue y-u3nydeHus yepes
BEIIECTBO. 3aBUCUMOCTb A(P(EKTUBHBIX CEUEHNN OCHOBHBIX MEXaHW3MOB B3aUMO/IEUCTBHUSA Y-
KBAHTOB OT X PHEPTMH U OT CBOICTB BELLECTBA.

5.3 B3aumopeiicTBue HEUTPOHOB ¢ BemecTBoM. Kitaccudukanyst HEBUTPOHOB IO SHEPTHUSM.
5.3.1 Yopyroe paccesiaue (n,n) (MOTEHIIMAIBHOE YIIPYTO€ paccesHue, yIpyroe paccesHue yepes
cocraBHoe s1/po). Heynpyroe paccesHue (n,n’) (mpsimoe siiepHOE B3aUMOJCHCTBHE, Yepe3
cocTaBHOE€ A1po). PaccesHre HEHTPOHOB B TaOOPaTOPHOI cucTeMe U B CUCTEME IIEHTpa Macc.
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Monens cocraBHOrO siapa. Pesonancuslie saepusle peakuun. @opmyia bpeiita-Burnepa.
HepesoHnaHcHbIe siepHbIE peaklMK Yyepe3 cocTaBHoE sapo. [Ipsmble siaepHble peakiuuu.
Hcnonp30BaHUE NPSAMBIX SAEPHBIX PEAKIUH JIJIs1 ONPEAEIEHNs KBAHTOBBIX XapaKTEPUCTUK
AJIEPHBIX COCTOSHUM.

5.3.2 PaguanvoHHbIN 3axBar (n,y). 3axBaT HEUTPOHA € MOCIEAYIOLUM UCITYCKaHUEM
3apsOKEHHBIX M He3apsDKEHHBIX YacTull (n,a), (n, p), (n,2n). 3axBar HEHTPOHA C MOCIEAYIOIUM
JIeNICHUEM siiep — BBIHYXAEHHOE AeneHue (n, f).

5.3.3 [leneHue U CUHTE3 aTOMHBIX siiep. OCHOBHBIE KCIIEPUMEHTAIbHBIE JAHHBIE O JEJICHUU U
HHEPreTUUYECKUE YCIOBUS AETICHUS. DIIEMEHTapHas Teopus AelieHus. JleneHue u30TomnoB ypaHa
MOJT ICHCTBUEM HEUTPOHOB. DHeprus akTuBainuu. Llennas peakuus. Koaddumument
pazmHoXeHUs. SnepHble peakropsl. CunTe3 snerkux saep. Kpurepuii Jloycona.
DKCIepUMEHTAIbHBIE METO/IbI U3YUEHUS SAACPHBIX peakiuil. u3nueckue MPUHIMIBI padOThI
yckopuTteneil. Jlerekropsl saepHbIX yacTull. [IpobiaeMbl ynpaBiseMoro TepMOsSAEpPHOTO CUHTE3A.
EcrectBenHnblii siaepHbiil peakTop B OKIIO.

5.4 BzaumojeiicTBrE 3apsHKEHHBIX YaCTHUIL C BEIIECTBOM

5.4.1 Heynpyroe B3auMO/ICIICTBHE 3apsyKEHHBIX YacTull ¢ BemiecTBoM. [lorepu sHepruu Ha
MOHM3ALMIO ¥ BO30YX/I€HHE aTOMOB — HOHU3ALlMOHHBIE TOTepH. PaguanuonHble norepu -
TopmosHoe nznyuenue. @opmyia bere.

5.4.2 Ynpyroe B3auMOACHCTBUE 3apsHKEHHBIX YaCTHI] C BellecTBOM. Pajuanronnoe
nedexToobpa3zoBaHUE

5.4.3 Uznyuyenue BasminoBa-UYepenkosa. [lepexoqnoe uznyuenue. Mcnonb3oBaHue 3TUX

3¢ (heKToB Al PETUCTPALIUU 3aPSHKEHHBIX YaCTHIL.

5.4.4 IlpobGeru 3apspKeHHBIX YacTULl. Tpeku 3apsKeHHBIX 4acTHLL.

DIIEMEHTHI 103UMETPUH.

5.5 . nepHbie peakuum.

5.5.1.0kcniepuMeHTaNbHBIE METOBI U3YUEHUS SACPHBIX peakiuil. Puznueckue MPUHIIUIIBI
pabotsl yckopuTtene. Jletekropsl siaepHbix yactuil. Ceuenue peakiuii. Kanansl saepHbIx
peakiuii. 3aKOHbI COXPAaHEHHS B SIICPHBIX peakiusix. CBA3b MEXKIY CEUCHUSIMHU MPSIMBIX U
00paTHBIX peakiuil.

6.1.OkcniepuMeHTaNIbHBIE METO/IbI B (PM3HKE BHICOKUX dHEpruil. [loHATHE O COBpEMEHHBIX
METOJIaX MOJy4YEHHUs IMYYKOB BBICOKMX dHepruil. Hakonurenu yactui. Berpeunsie mydku.
DNeMEeHTHI PeNITUBUCTCKOM KUHEMATHKU. HabmoneHne mpoieccoB poXkaeH!s U paciaioB
gyacTull. MeTo/bl HaOMOACHNUS KOPOTKOKUBYIIIUX YACTHII.

7.00111e CBOMCTBA 3JIE€MEHTAPHBIX YacTull. JIeMTOHBI, apoHbl. YaCcTUIIBI M aHTUYACTHUIIHI.
MexaHu3Mbl B3aUMOACHCTBUSL B MUPE YacTHI]. 3aKOHBI COXPAHEHUS B MUPE JIEMEHTAPHBIX
yactull. Knaccudukaius B3auMoJeHCTBUN U SJIEMEHTApHBIX YaCTHII.
7.1.21€KTpOMAarHUTHBIE B3AUMOAECHCTBUA. DIIEMEHTbl KBAHTOBOM 3JIEKTPOJIUHAMUKHU.
Huarpammsl OeliHMaHa.

7.2.CunbHbIE B3aUMOJICHCTBUS U CTPYKTYpa aApoHOB. Knaccudukaius v KBAaHTOBbIE
XapaKTEPUCTHKHU afpoHOB. CUMMETpHUsI CHIIBHOTO B3auMojieicTBHsI. KBapKku, TIIIOOHBI U UX
OCHOBHbIE XapakTepucTuku. L[Bet n apomart. KBapkoBas cTpykrypa anponon. Gopmyna
Hummmxumel. DeMeHThl KBAHTOBOM XpOMOIWHAMUKH. [[BETOBasi CHMMETPHS CHITBHBIX
B3aMMOJICUCTBUN. ACUMIITOTUYECKAsI CBOOO/Ia U KOH(haHMEHT.

7.3.2nexTpocinadble B3aMMOCHCTBUSA. YHUBEPCATBHOCTD C1a00T0 B3aUMOICHCTBHS.
3apsKeHHbIE U HEUTpalbHbIe TOKU. [lepeHocunku ¢1aboro B3auMoSHCTBHS - IPOMEKYTOUHBIC
6030HbI1. [ToHsATHE O MONEBOM Teopuu caadbIx B3auMoaecTBuil. O0beAMHEHNE
AIIEKTPOMArHUTHOTO U c1aboro B3aumoseiicTsus. Mozens BaiinGepra - Canama snexTpociadboro
B3aUMOJICHCTBUS.

7.4 KanuOpoBouHasi ”HBAPUAHTHOCTH KaK MPUHITUT TTOCTPOCHHUS MOJIEBBIX TEOPUH
sreMeHTapHbIX YacTuil. [loHsTHE 0 TOKAIBHON KaIMOPOBOYHOM NHBAPUAHTHOCTH U O
CITIOHTAHHOM HAPYIICHUH CUMMETPHH.
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7.5 Quckpernsie cummerpun C, P, T u CPT - Teopema. Hapymenne CP-uHBapuaHTHOCTH.
[Tpobnema nocTpoeHust €AMHOM TEOPHH CIa0BIX, AMEKTPOMArHUTHBIX U CHIIbHBIX
B3aUMOJICHCTBUM.

8. Kocmuueckue nyuu. [lepsuunoe kocMuueckoe nsiyuenue. [IpoxoxieHne KocMU4ecKoro
u3Iy4eHus yepe3 arMmochepy. ' Mmoressl NporucXoKIeHUsI KOCMUYECKUX JIydeH.

9. SInepHas actpodusuka.

9.1 Dranel pa3Butus Beenennoit. CoBpeMeHHbIE TPEICTABICHUS O CTPYKType Beenennoii.
bapuonnas acummerpus Beenennoil. Temnas marepus. TemHas sHeprusi.

9.2.J103Be31HBIN HYKJIEOCHHTE3. Sl IepHbIE peaKlMK B 3BE3/aX.

No 1l

depMmroHaMH SIBISIIOTCA (BbIOepeTe | BapuaHT, JOJKHBI OBITH (hepMUOHAMU BCE 3 YaCTHUIIbI)
1) ¢poToH, MPOTOH, ITEKTPOH

2) MUOH, TO3UTPOH, HEUTPOH

3) IpOTOH, HEUTPOH, AIEKTPOH

4) ¢otoH, mHOH, anbda-yacTuia

BepHnrriii otBer - 3

Ne 2

UTo U3 nepevyrcIeHHOro He SIBJISETCS CBOMCTBOM SAEPHBIX CHII

1) maunblil paguyc aelcTBUS

2) 0OMEHHBII XapaKTep SIEPHOTO B3AUMOACHCTBUS

3) 3aBUCUMOCTH OT CIIMHOB B3aMMO/ICHCTBYIOIINX YaCTHUI]

4) He 3aBUCAT OT B3aMMHON OpUEHTAIMH CIIMHOBOIO ¥ OPOUTAILHOTO MOMEHTOB HYKJIOHA

Bepnpiii otBer - 4

Ne 3

B pamkax Kakoil MOZIETIM aTOMHOE SIIPO pacCMaTpuBaeTCs Kak BeIpOXkAeHHbIN Depmu-ras
(HYKJIOHBI 3aHUMAIOT HUYKHUE YPOBHHU), 3aKJIIOUEHHBII B TOTEHIIMAIBHOM sSIMe.

1) xanenbpHas MOETb

2) monenb depmu-rasza

3) monens boze-konneHcara

4) monens Jupaxa-Tomncona

Bepnsrii oTBeT - 2

Ne 4

Kakoe 13 uncen He SBISETCS MAarHYECKUM YHUCIIOM TPOTOHOB
1)8

2) 20

+3) 52

4) 114

Bepusliii otBer - 3

[TporpammMa cocTaBiieHa B COOTBETCTBHU ¢ DeepanbHbIM roCylapcTBEHHBIM 00pa3oBaTebHBIM
CTaH/JAapTOM IO HamnpasiaeHHIo MoaAroToBkyu 11.03.04 DnexTpoHMKa M HAHOAIEKTPOHHUKA.
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Pa3padoryuk:

@ JOUEHT Kadeapsl o01mel 1 SKcrepuMeHTaabHoi Gpusuku UI'Y,

K.(b.-M.H., [onbirun E.A.

[Iporpamma paccMoTpeHa Ha 3acelanuu Kadeapbl o0IIel u SKcnepuMeHTanbHou Gusnku UT'Y

«30» aBrycra 2021 r

[Iporokon Ne 1
3aB. kadenpont - _ n.¢.-m.H. [aBpuitiok A.A.

Hacrosimas mporpamMma He MOeT ObITH BOCIPOU3BEdeHA HHM B Kakoil ¢opme 0e3
NpeABaApPUTEIbHOI0 MUCbLMEHHOTO pa3pelieHust Kadgeapbi-pa3padoTunKka NPporpaMMabl.



