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1. Heau u 3aaa4M JUCHUILTAHBI (MOILYJIsA):

L4 lleflb ducuunﬂquz - JaTb CTyACHTaM MNCJIOCTHOC B paMKax CYHIICCTBYHOIIUX
CCTCCTBCHHOHAYYHBIX MOJIOKCHUM npeaAcCTaBJICHUC 00.0CHOBHBIX 3aKOHOMCPHOCTAIX
(1)I/I3I/IKI/I aroMa " d1pa, U SJICMCHTAPHBIX YaCTUI] U METOAAX UX HUCCICIOBAHUA

. 3aoauu oucyuniunwt.
MOJIYYCHHUE CTYACHTaMU 0a30BBIX 3HAHHH MO (PU3HMKE 3JIEMEHTAPHBIX YaCTHUI], aTOMa U aTOMHOTO
Spa; OBJaJCHHE MPEACTaBICHUAMH O CTPYKTYPHOH OpraHU3alMi MHKPOMHpA, MEXaHH3ME
byHIaMEHTAIBLHBIX B3aUMOICHCTBUN, HICIMH U METOJJAMH 3TOHN JTUCIUILIHHBI;

YMCHHUC NPUMCHATL YCBOCHHBLIC NMPHUHIMIIBI U MCTOAbI IJIA aHalIM3nu3a OTACIIbHBIX SIBIICHUIT W
IIponeccoB (bI/ISI/IKI/I OJICMCHTAPHBIX YaCTUL; IMOHHMMAHHUE POJIM IMIPHUHOWUIIOB CHUMMCTPHH,
MNPUIUHHOCTH, KBaHTOBOH MCXAaHHWKH, 3aKOHOB COXpPaHCHU B (1)I/I3I/IKG QJICMCHTAPHBIX YaCTHUIL;;

nproOpeTeHne HaBbIKOB pellaTh KOHKPETHBIE (PU3HUECKUE 3a/1a4H;

SABnssce Hayko 0 MukpoMupe "@u3MKa aTOMHOIO siapa W 3JIEMEHTAapHBIX YaCTHIL"
SBJsieTCs 0a30BOM JUCHUIUTMHON, (OPMHPYIOUICH 3HAHUE 3aKOHOB NPUPOIBI HA SIIEPHOM U
CyOBsAIepHOM MacIITaOHBIX YpoBHAX. Ee mpencraBieHus, IOHATHS U METOJbI HCCIEIOBaHUS
HOCAT (yHAAMEHTAJIbHBIA XapakTep W JIeKaT B OCHOBE €CTECTBEHHOHAYYHOW KapTHHBI MHUDA.
OHa wurpaer NepBOCTENEHHYIO pOJIb U B COBPEMEHHOM MOHHMMAHHMM 3BOJIOIUU BceneHHOH,
B3aMMOCBSI3U OUY€Hb MAJIOr0 M OYEHb OOJIBIIOTO.

2. Mecto aucuuniaudbl B cTpykrype OOII:

JucuunnuHa sSBisieTcs TUCHUILUIMHON npodeccronanbHoro mukia. Kon yuebHoro mukia.
Jlis  ycBoeHWEe Kypca — CTyIEeHTaM HEOOXOIWMBbI 3HaHUs OO0mmeld (QU3WKH, KIACCHYCCKON
MEXaHUKH, OCHOB PEIATUBUCTCKOM MEXaHWUKH, SJIEKTPOJMHAMHUKH, IPUHLMIIOB KBAHTOBOMU
MexaHuku. JucruminnHa “@u3znka aroMHOTO siipa W AJIEMEHTApHBIX YacTUIl” OINUPAETCS Ha
MaTeMaTHYECKYyI0 JTUCHUILUIMHY ~MareMaTH4eCcKUil aHaau3», IIKOJbHbIE TUCUUILIMHBI “Pu3nka”
u “Xumusa’.

3. TpeOoBaHus K pe3yJbTATAM OCBOCHHMS JMCIHUILIHHBI (MOLYJIA):

e [lpornecc u3yyeHus: AUCUUIIIMHBI (MOYJIS) HAaNpaBiieH Ha (JOPMUPOBAHUE CIEYIOMINX
KOMIIETEHIU !

OIIK-1

CnocobeH npuMeHATh 0a30BbIe 3HAHUS B 001acTU GUKMKH U PaanodU3NKH U UCTIOTIH30BATh UX B
poQeCcCHOHATBHON IeATeTLHOCTH, B TOM YHUCIIE B cepe Mearorndeckoi NeaTeIbHOCTH;
OIIK-2

Cnoco0eH TPOBOANTH IKCIIEPUMEHTAIBHBIC U TEOPETUUECKUE HAYYHBIC NCCIIE0OBAHMS OOBHEKTOB,
CUCTEM U MPOLIECCOB, 00pabaThIBaTh U MPEICTABIATh SKCIIEPUMEHTAIbHbIC JaHHBIE;

B PE3YABTATE U3YUCHUSA JUCHUIIIIMHBI CTYACHT OOJIPKCH:

3namo:

- OCHOBHble 34KOHbl qbus’uku amoma, ﬂdpa U d1IEMEeRmMapHulXx yacmuy,

- K6AHMO6B0 mMexanuveckoe onucarnue Cy6am0MHle AaAmoOMHbIX U cy6b;zdeprlx }Z6’]Z€Hu12,'

- OCHOBHblE JKCnepumeHmuvl U OCHOBHble IKCNEPUMEHRMAIbHbIE pPe3Yabmaimbl d)u3ul<u amoma,
ﬂ()pa U dleMermapHblx yacmuy.

Yuemes:



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

- OyeHugamv npeoenvl NPUMEHUMOCMU OCHOBHLIX MEmo008 ONUCAHUS ABLeHULl QuU3UKU amoma,
AmMoMHO20 A0Pa U 2NeMeHMAaAPHBIX YACTUY;

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

Bnaoemes:

- Memooamu 00paboOmKu u OYeHKU NOZPeuwHOCmU UMEPEeHUll 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 INEMEHMAPHBIX YaCul;

4. O0beM JMCUMIIMHBI (MO1YJIS1) M BH/bI Y4eOHOMH padoTsl (pa3gesiercs no ¢popmam

o0y4eHms)
Bun y4yeOHoii padoThI Bcero CeMecTpbl
yacos /
3a4YeTHbBIX 5

eINHUII

AyAUTOpHBIE 3aHATHS (BCEro) 136

B tom uncie: -

Jlekuun 34

JlaboparopHbie 50

[Tpaxtrueckue 3ansarus (I113) 50

CamocrosTenbHass padora (Bcero) 100

B tom uncie: -

CamocrosrenbHas paboTta 100

Kontpoine camocTosTenbHol paboThl

Kountposnb 18

B ToMm uncne

Iloocomoska k sxk3ameny

Ixzamen
Bun npoMexxyTouHOM arTecTaluu (3a4eT, IK3aMeH) DKk3aMeH DKk3aMeH
OO01mas Tpy10eMKOCTh YJachl 288 288

3a4eTHBIE €AUHULEL | 5 5

5. Conepxxanue TMCUMILTUHBI (MOIYJIs)




5.1. Conep:xkanue pa3aesioB M TeM IMCHUIIMHBI (MoayJis1). Bee pa3nenbl M TeMbl

HYMepYIoTcs.

1.BBenenue.1.1.0cHoBHBIE ATarnbl pa3BUTHS (PU3HUKH SIpa U SIEMEHTAPHBIX YaCTHUII.
1.2.Macmtabpl SIBICHHMH MHUKpPOMHpa. OJIEMEHTHl KBaHTOBOW Teopun. CTpoeHHE aroma.
bopoBckas Teopusi aroma. 3aKOHOMEPHOCTH B aTOMHBIX cliekTpax. Mozens aroma TomicoHa,
Pezepdopna. OnbiTel mo paccesnuto anbda vactui. [loctymarer bopa. Onsat ®panka u I'epua.
OneMeHTapHas 00OpOBCKast TEOPHsI BOJOPOAHOTO aTOMA.

KBanToMexanuveckass Teopus BoIOpoaHoro aroma. I'mmoresa ae-bpoiins (Bomna nme-bpoiins).
BonroBeie cBoiicTBa BemecTBa. YpaBHeHue Illpénmarepa (co BpemeHem u - 0e3).
KBanromexanuueckoe onucaHue JBIKEHUS MUKpodacTull. CBoicTBa BOIHOBOW (DYHKIUH.
MHOTr031eKTpOHHBIE aTOMbI. CHEKTPHI MISTOYHBIX MeTa/uioB. HopmanbHblil addext 3eemana,
aHoMaibHBIA  dPdext 3eemana. MyNbTHILUIETHOCTh CHEKTPOB W CIHMH  AIIEKTPOHA.
Pesynprupyromuii MOMEHT UMITYJIbCS MHOTORJIEKTPOHHOIO aroma. Pacripenenenue 3J1€KTpOHOB B
aroMe 10 JHepretuyeckuM ypoBHsM. IlepuonnuecHas cuctema MenneneeBa (IPUHIUIIBI
HOCTPOEHUST TaOMuIbl atoMoB). PeHtreHoBckue cnekTpbl. [llupuHa creKkTpanabHBIX JIMHUM.
BbIHyXIeHHOE U3IIyYeHHE.

Monekynbl U KpucCTauibl. DHeprust Mojekynbl. MonekynspHble crekTpsl. KomnuHannoHHOE
paccesHue cBera. TeroémkocTh kpuctamioB. Dddexkr MéEccbayspa. Kparko o nazepax u
HEJIMHEWHOM onTHKe (y>Ke ObLIO y Bac B Kypce ONTHUKH).

2.1CBoiicTBa aTomMHbIX siiep. 2.1.1.0nbiT Pezepdopaa no paccesHuro a-4acTuil.

2.1.2.50po kak cuctema B3aMMOACHCTBYIOIIMX MTPOTOHOB U HEUTPOHOB. 3apsaa sapa. MaccoBoe
guClIo W Macca sapa. Pasmepsl simep. @opmdakrop sapa u HyKIOHOB. M3otombl. M3006aphl.
OHeprus cBsizu sapa. [lomysmmupudeckas dopmyna s 3Hepru cBsizu sjpa. ChouH u
MarHUTHbII MOMEHT sfApa. OKCIEPUMEHTBHl 10 HU3MEPEHHMIO MAarHUTHBIX MOMEHTOB SJED.
SInepHblii MarHUTHBIN pe3oHaHc. CTaTHUYEeCKUE MYJIBTUIIOIBHBIE MOMEHTHI /1€p. DIEKTPUUECKUMA
KBaJIpYIOJIbHBIM MOMEHT S/pa.

2.1.3.KBaHTOBOMEXaHUYECKOE OMHUCAHHE SACPHBIX COCTOSHUI. UeTHOCTh BOJNHOBOHM (YHKIIHH.
CBoiicTBa CHMMETPHUH BOJIHOBBIX (PYHKLUMN /7151 TOKIECTBEHHBIX YacThll. BO30HBI U (epMUOHBI.
ITpunauun [Taynu. Craructuku saaep. M3oTonndeckuil CivH A1pa.

2.2.HykJ/I0H-HYKJIOHHbI€ B3auMojaeicTBHA. [[edTpOH - CBSI3aHHOE COCTOSTHUE B N-p -CHCTEME.
OCHOBHBIE XApPAaKTEPUCTUKHU AEUTpOHA. MarHUTHBIA M KBAaJAPYNOJIbHBII MOMEHTHI JEUTpOHA.
BonnoBas ¢ynkuus aeiirpona. TeH30pHBIN XapakTep sAepHbIX cuil. PaccessHue HEHTPOHOB Ha
nporoHax. CHuHOBas M CIHMH-OPOWTANbHAs 3aBUCUMOCTH siepHbIX cuil. OcobeHHOCTH
paccessHUsl TOXKJIECTBEHHBIX YACTHUIl. 3apsaoBas HE3aBUCUMOCTH SIACPHBIX cuil. OOO0OIIEeHHBII
npuniun Ilaynmu. OOMeHHBIN XapakTep sepHbIX Cuil. J[ByXHYKJIOHHBINA moTeHiuan. CBOHCTBO
HACBILICHUS SIIEPHBIX CUJI. Me30HHas TEOPHS SIIEPHBIX CUJL.

3.PagnoakTuBHOCTh. EcTeCTBEHHass M MCKYCCTBEHHas pPaJMOaKTUBHOCTb. (CTaTHMCTHYECKHU
XapakTep pacrajga. 3aKOH paJMOaKTUBHOIO pacnaia. PanuoakTUBHBIE psAlbl.  O-pacmaji.
OHepreTudeckoe yciaoBue o-pacnaga. OCHOBHBIE JKCIIEPUMEHTAIBHBIE 3aKOHOMEPHOCTH OL-
pacmaga. DJeMeHThl Teopuu o-pacmnanga. llpaBuna otbopa. P-pacman. Bunel [-pacmana.
OHeprerudeckue yciaoBus [-pacmnanoB. CHeKTpbl UIEKTPOHOB. XapaKTEPUCTUKU HEUTPHHO.
OKCIepUMEHTANbHOE J10Ka3aTeIbCTBO CYILIECTBOBAHUS HEUTPUHO. DIIEMEHTHI TEOpUH [3-pacrmaja.
[Tonsatne o cnabbIx B3aUMOACUCTBUAX. PaspelieHHble | 3alpelieHHble  [-TIepexobl.
Hecoxpanenue deTtHocTH mnpu [-pacrmaje. y-u3jIydeHUe sifep. DNeKTpUYeCKHe U MarHUTHBIE
nepexonbl. IlpaBuia orbGopa 1Mo MOMEHTY W YETHOCTH /s Y-TiepexoAoB. BepostHocTH
nepexofioB. SnepHas uzomepus. BuyTtpenHss koHBepcusa. Dddexr Meccbayspa u ero
pUMEHEHHE B (PU3HKE U TEXHUKE.

4.Mopaenu atomMubIX sifep. Kiaccuduxanus mozneneit supa. Kanensnas monens sapa. Monenb
depmu-raza. @Pusnyeckoe O0OOCHOBaHME 000J04YEYHOW CTPYKTYpbl siapa. IloreHuman
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YCpPEeIHEHHOTO sifiepHoro noiisi. CuiibHOE CMH-OpOuTaNbHOE B3auMoseiicTBue. OnHOYaCTUYHbIE
COCTOSIHUS B YCPEIHEHHOM siZiepHOM noTeHnuasne. OObsACHEHHE CIIMHOB U YETHOCTEH COCTOSIHUN
aaep B Momenu obomnouek. OcrarouHoe B3ammopencTBue. KouleKTMBHBIE CBOMCTBa sijep.
HedpopmupoBannsie sapa. CocCTOsiHME JABWKEHHMS HYKIOHOB B J€(OPMHPOBAHHOM spe.
Bpamarensapie U koneOarenbHble cOCTOSAHUS snep. CBA3b OAHOUYACTHYHBIX M KOJJIEKTUBHBIX
IBUKECHUH.

5.1.B3aumoneiicTBue siIePHOTO M3JyYeHHs ¢ BemecTBOM. CeueHuEe M aMILIUTYa paccesHusl.
[Torepu sHeprum Ha MOHM3ALMIO M BO30YXKAeHUEe atoMoB. TopMo3HOe u3nydeHue. M3mydenue
BaBunoBa-UepenkoBa. IIpoOGeru 3apspkeHHBIX 4acTUll. B3aumoneicTBUE€ HEUTPOHOB €
BEIIECTBOM. 3aMeljieHHe HEWUTPOHOB. TersoBble W pe30HAaHCHbIE HEUTpoHBI. Juddy3us
TEIUIOBBIX  HEUTpoHOB. IlpoxoxaeHue y-u3mydeHuss uepe3  BELIECTBO. 3aBUCUMOCTH
3 PEKTUBHBIX CEYEHUI OCHOBHBIX MEXaHU3MOB B3aUMOJCHUCTBUS Y-KBAHTOB OT UX SHEPTHU U OT
CBOMCTB BEILIECTBA. DJIEMEHTBI JO3UMETPHH.

5.2.5lnepuble peakumu. 5.2.1.0KkcnepUMEHTaIbHBIE METOJbl H3YyUEHUS SIIEPHBIX pEaKLUM.
dusnueckre NpUHIUIBI paboThl yckopuTeneil. JleTekropsl siepHbIx yactull. CeuyeHue peakiui.
Kananel spepHbIX peakuuid. 3akOHbl COXpPaHEHMsI B SAEpHBIX peakuusx. CBA3b MexIy
CEUCHMSIMU TPSIMBIX U 0OpaTHBIX peakuuil. MexaHu3Mbl AJepHbIX peakiuil. Moaeab coOcTaBHOTO
anpa. PezonancHele snepHble peakuuu. @opmyna bpeiita-Burnepa. HepesonancHsle saepHble
peakuuu yepes cocraBHoe 1po. [Ipsamele sinepHble peakunu. Vcnonb30BaHue NPsIMBIX SIEPHBIX
peakuui A OIpeneieHUs] KBAHTOBBIX XapaKTEPUCTHUK SIEPHBIX COCTOSHUI. OcoOeHHOCTH
peakuuil Ioj IeHCTBUEM Y-KBAHTOB U 3apsyKEHHBIX YaCTHL.

5.2.2./le1eHne ¥ CHHTE3 aTOMHBIX siiep. OCHOBHBIE dKCIIEPUMEHTANIBHBIE JAHHBIE O ACJICHUU U
HHEPreTUYECKUE YCIIOBUS JIeJICHUs. DJIeMEHTapHas TeopHs jAejeHus. JleneHue u30TonoB ypaHa
noj JeictBueM HEHTpoHOB. OHeprus aktuBanuu. llennas peakuus. Koagpounuenr
pa3MHOeHus. SnepHble  peaktopbl. Cunrte3 serkux — anep. Kpurepuit  Jloycona.
OKCIepUMEHTANIbHbIE METOJIbl M3Y4eHUs sAAepHbIX peakuuil. duznyeckue NpUHIMIIB pabOTHI
yckopureneil. [letexktopsl saepHbix yactuil.[Ipo6ieMsl ynpapiasieMoro TepMOsiIEpHOTO CUHTESA.
6.1.9kcnepuMeHTAIbHbIE MeTOAbI B (pM3MKe BbICOKMX 3Heprui. [loHsATHE O COBpEMEHHBIX
METOAAaX IIOJIyYeHHUsl Iy4KOB BbICOKMX O3Hepruil. Hakomurenu wactuu. Berpeunble myyku.
OneMeHTBl PESTUBUCTCKONM KuHeMaTHKu. HabmioneHue MNpoueccoB poXJIEHHs M pachajoB
yactull. MeTonpl HaOMIOAEHHSI KOPOTKOXKUBYILIUX YaCTHII.

7.1.001mue cBOMCTBA 3JIEMEHTAPHBIX YaCTHL. JlenToHbI, aapoHbl. YacTULIBI U aHTUYACTHILIBL.
MexaHu3Mbl B3aUMOJICHCTBUSL B MUPE YacCTHUI. 3aKOHbl COXPAaHEHHUS B MHpPE 3JIEMEHTAPHBIX
yactul. Krnaccudukanus B3auMoaeCTBUN U 2lIEMEHTAPHBIX YacTHI.
7.2.1.2/1eKTPOMarHuTHble B3aMMOAEHCTBUA.DJIEMEHTHl ~ KBAaHTOBOM  3JIEKTPOIMHAMUKHU.
Huarpammsl OeliHMaHa.

7.2.2.CusibHble B3aUMOJEicTBMS M CTPYKTypa aapoHoB. Kiaccudukanus v KBaHTOBBIE
XapaKTePUCTUKU agpoHOB. CHMMMETpHUS CHJIBHOTO B3auMozeicTBus. KBapku, DIIOOHBI U HX
OCHOBHbIE XxapakTtepucTuku. lLlBer m apomar. KBapkoBas crpykrypa aapoHoB. dopmyna
Hummmkumel. DJIeMEHTBl KBAaHTOBOM XpOMOAMHAMHKM.  [[BeToBas cUMMeETpUs CHIIBHBIX
B3aMMOJEUCTBUNA. AcUMIITOTUYECKask CBO0O/1a M KOH(DAHMEHT.

7.2.3.2neKkTpociiadple B3aMMOJEHCTBUSL. YHHBEPCAJIbHOCTH CJIa0OTO0  B3aUMOJICHCTBUSI.
3apsiKeHHbIE U HeHTpasibHble TOKH. [lepeHocunku cnaboro B3auMOJIEHCTBUS - IPOMEXKYTOUHBIE
6030oubl. IloHatHe o TmomeBoil Teopum ciaalObix  B3aumMojaeicTBUi.  OObenUHEHME
AIIEKTPOMArHUTHOTO M ciraboro B3amMmonenicTBus. Mozenp BaiinGepra-Camama snekTpociadboro
B3auMoeiicTBus. KannbpoBouHass MHBApHAHTHOCTD KaK MPUHIIMIT TIOCTPOCHUS MOJIEBBIX TEOPUI
aNeMeHTapHbIX dacTull. [loHsTHE O JOKaIbHOW KanMOPOBOUHOM WHBApMAHTHOCTH U O
CIIOHTaHHOM HapyumieHun cummerpud. Jluckpernoie cummerpun C, P, T u CPT-teopema.
Hapymenne CP-unBapuantHoctu. I[IpoOnema mocTpoeHUs €IWHOW TEOpUH  CIIa0BIX,
ANIEKTPOMAarHUTHBIX U CWIIBHBIX B3aUMOACUCTBUH.

8.1.Kocmuyeckue sayuu. IlepBuunoe xkocmuueckoe usiydeHue. lIpoxokIeHrne KOCMHYECKOro
u3IydeHus yepes armocdepy. [ unores3s! npoucxoxIeHUsI KOCMUYECKUX JTydeH.
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9.1.5lnepnas acrpodusnka. 9.1.1.0tans! pazsutus Beenennoil. CoBpeMEHHbIE PEACTABICHUS
o crpykrype Bcenennoii. bapuonnas acummerpus Bcenennoi. Temuas marepus. TemnHas
sHeprus. 9.1.2.J[03Be31HbIN HYKIIEOCUHTE3. SIepHbIe pEaKIK B 3Be31aX.

5.2 Pa3zaenbl AUCHMILUIMHBI M MEKTUCIMILIMHAPHbIE CBA3M € 00ecneynBaeMbIMU

(mocJienyromumMM) 1 CIUANINHAMEA

Ne HaunmenoBanme obecrne- | No Ne pa3yenoB u TeM JTaHHOW JUCIUTUIMHBI, HEOOXOIMMBIX
I/ | YuBaeMbIX (TIOCIEAYIO- | JJis M3ydeHus oOecrednBaeMbIX (TIOCIEAYIONINX ) JUCIUTLITINH
WX ) TUCITUTIINH (BIIUCHIBAIOTCS Pa3pabOTUYUKOM)
1. | ®usuka KOHJIEHCUPO- 2 3 7 9
BAHHOT'O COCTOSHUSA
2. | TepmonuHaMuka u cTa- 1 4 7 9
THCTHYECKas hU3UKa
3 | KBanroBas teopus 1 2 3 4 5 6 7 8 9

5.3. Pa3gesbl M TeMbl JUCHUILIMH (MOXYJIeil) M1 BUAbI 3AaHATHI

No

n/o

HaunmenoBanue HaunmenoBanue TeMbl
Tpazzaena

Bunrnl 3agsgtuil B 4acax

Jlek. 113 CI;{C/ Bcero

Benenue 1.1.0cHOBHBIC STanbl pa3BUTHSA (U3UKH Sapa
U 3JIeMEHTAapHBIX YacTHUIL.

1.2.Macmuta6st SIBJICHUHN MHKPOMHPA.
OneMeHTHl KBaHTOBOH Teopuu. CrpoeHue
aToMma.

Boposckas Teopus aroma. 3aKOHOMEPHOCTH B
aTOMHBIX criekTpax. Mozens aroma TommcoHa,
Pezeptopra. OmelTel 1O paccesHuio anbga
yactull. Iloctrynarel Bopa. Omsar ®panka u
I'epua. DOnemeHTapHass OOpOBCKasi Teopus
BOZIOPOJJHOTO aToMa.

KBanTromexaHuueckass TEOpHs BOAOPOIHOTO
aroma. I'mmoreza ne-Bpoitns (BomHa ge-
Bpoiing). BonHOBBIE CcBOMCTBa BelIECTBa.
VYpasuenue lllpénunrepa (co BpeMeHeM W
6e3). KBanromexanuueckoe OTIHICAaHHE
JIBKeHUsI MUKpodacTuil. CBOWCTBA BOJTHOBOM
(hyHKIHH.

MHOT031eKTpOHHBIE ATOMBI. Crextpsl
MIENOYHbIX MeTayutoB. HopmanbHbIH 3¢ dexT
3eemaHa, aHoManbHBIH d(pdexT 3eemana.
MybTHIUIETHOCTE ~ CHEKTPOB W CIIHH
JJIEKTPOHA. Pezynsrupyrommit MOMEHT
WMITYJIbCS MHOTO3JIEKTPOHHOTO aroma.
Pacnipenenenne J7MeKTPOHOB B aroMe IO
SHEPTreTHYECKUM YpOBHSIM. IlepmoandecHas

cucrema Menpeneena (TpUHINTIBL
MOCTPOEHUS TaOIUIIBI aTOMOB).
PenTtrenosckue CIIEKTPBI. Iupuna
CIIEKTPAJIBHBIX JINHUHN. BrinyxaenHoe
U3Ty4eHHUE.

MosneKyibl ¥ KpHCTaJUIbl. DHEPTUST MOJIEKYJIBI.
MonekyisipHble cnekTpbl. KommnuHanmoHHOE
paccesiHue cBeTa. TeruioéMKOCTb KPUCTAJIIOB.
O¢pdexr Meéccbayspa. Kparko o nasepax u
HEJIMHEWHOM onTHKe (ye OBIJIO y Bac B Kypce




OTITHKH).

OcCHOBHEIE
CBOICTBa
ATOMHBIX sIep

2.1.1.0mbIT  Pezepdopra mo paccesHHIO O-
4acTHll.

2.1.2.511po Kak cucremMa B3auMOJEHCTBYIOLIUX
NPOTOHOB W HEUTPOHOB. 3apsx  supa.
MaccoBoe uMciao U Macca sapa. Pasmepsl
anep. Popmbakrop sIpa W HYKIOHOB.
W3zoronsl. M300apel. DHeprus CBS3M spa.
[Monysmnupuyeckast (opmyna Ui SHEPTUU
cBa3u sapa. CHOMH M MarHUTHBIA MOMEHT
saapa.  OKCIEpPUMEHTHl [0  U3MEPEHHIO
MarHUTHBIX ~ MOMEHTOB  snep. SlaepHsIi
MarHUTHBINA pE30OHAHC. Crarnueckue
MYNBTHIIOIbHBIE MOMEHTBI aaep.
OJNEeKTpUYECKUii  KBaIPYHONBHBIA ~ MOMEHT
aapa.

2.1.3. KBaHTOBOMEXaHHUYECKOE ONHCaHHE
SIIEPHBIX  COCTOSIHUM. YeTHOCTh BOJHOBOM
¢ynkiun. CBoiicTBa CHMMETPHUH BOJHOBBIX
GyHKIMHA  JUIT  TOXJIECTBEHHBIX  YaCTHILI.
bosonst u Qepmuonsl. Ipuauun Ilaymu.
Craructuxku saep. M3oTonmueckuil cnuH
sapa.

2.2.HyK/10H-HYKJOHHbIe B3aHMOJEHCTBHA.
JIeTpOoH - CBA3aHHOE COCTOSHHE B N-p -
CUCTEME. OcHOBHBIE XapaKTepUCTUKU
JIeUTpoHa. MAarHuTHBIA M KBaApYTOJIbHBIN
MOMEHTHl JeiiTpoHa. BonHoBas QyHKINA
JleiTpoHa. TEH30pHBIA XapakTep SAECPHBIX
cun. PaccesHne HEHTpPOHOB Ha MPOTOHAX.
CrnuHOBasi M CIIMH-OPOUTAIIbHASL 3aBUCHMOCTH
saepHbIX cuid.  OCOOGEHHOCTH  paccesHHS
TOX/I€CTBECHHBIX YacTHII. 3apsnoBas
HE3aBUCUMOCTD SJIEPHBIX CH. OOO0OIICHHBII
npunoun  [laynmu.  OOMeHHBIH — XapakTep
SJIEPHBIX CWI. JIByXHYKJIOHHBI MOTEHIHAI.
CBOICTBO  HACBINEHUS  SJEPHBIX  CHIL
Me3zoHHas Teopus sIAEPHBIX CHIL.

29

Pa,I[I/IoaKTI/IBHOCTL

EcrectBennas u HCKYCCTBCHHAasA
PaAnOaKTUBHOCTb. CraTucTHuecKuit XapakTep
pacmana. 3aKoH PaAnOaKTUBHOIO pacraja.

PanunoaktuBHbIE psLABL. o-pacrman.
DHepreTnvyeckoe  YCIIOBHE o-pacraja.
OcHoBHbIE 9KCIIEPUMEHTAJIbHBIE

3aKOHOMEPHOCTH  O-pachafa.  DJIeMEHTHI
Teopuu a-pacnazga. [IpaBuia otbopa. -
pacnan. Bunsl B-pacnana. DHepreruyeckue
ycnoBust B-pacnanoB. CHEKTPHI 3JIEKTPOHOB.
XapakTepUCTUKH HEUTPHHO.
OKCHEepUMEHTAIBHOE JI0Ka3aTeNbCTBO
CYIIECTBOBAHMS HEUTPHHO. DIEMEHTHI TEOPHH
B-pacmana. [Honsitue 0 CITa0bIX
B3aUMOJIEHCTBUSIX. Pazpemiennsie "
3anpeneHHsle  [-niepexonsl. Hecoxpanenne
YEeTHOCTH IIpU B-pacraze. y-u3lydeHue sep.
OJeKTpUYecKne W MAarHUTHBIE IIePEXOJIBL.
ITpaBmia oTOopa IO MOMEHTY M YETHOCTH IS
y-epexooB.  BeposTHOoCTH — mepexonoB.
SnepHas uzomepus. BHyTpeHHss1 KOHBEpCUSI.
Dddext Meccbayspa U ero npUMEHEHUE B
(hM3MKe U TEXHUKE.

29




Mopgenn aToMHBIX
smep.

Knaccudukanus mopeneit siapa. KamenpHas
MoJIeh anpa. Monenb (dhepmu-rasa.
Omnueckoe  000CHOBaHME  00OJOYCHHOM
CTPYKTYpHl sinpa. [loTeHIman ycpeqHeHHOTO
saepHoro moyiss. CHUIIbHOE CIHH-OPOUTANIBHOE
B3auMoJeiicTBrue. OHOYACTUYHBIC COCTOSTHUS
B YCPCIHCHHOM  SIICPHOM  IOTCHIIHAJIE.
OOBsICHEHUE CIIMHOB U YETHOCTEH COCTOSHHU
smep B Momenu oOomoyek. OcraTodHOe
B3auMojieiicTBue.  KOJUIEKTUBHBIC CBOMCTBA
sanep. Jdedopmuposannsie siapa. CocrosHUE
IBIDKEHUST HYKJIOHOB B Ie(OPMHPOBAHHOM
sape. BpamarensHple u - KoJeOaTeibHEIC
coctosHus smep. CBiA3p ONHOYACTUYHBIX U
KOJUICKTHBHBIX JIBHKCHHUH.

29

Bs3aumogeiictBue
W3ITY9ICHUS C
BEIIICCTBOM.

Ceuenne u amIuMTyzna paccesHus. l[lotepm
SHEPrUM Ha WOHM3AIMIO W BO30YXICHHE
atoMoB. TopMo3Hoe wu3nydeHue. M3myueHue
Basunosa-Uepenkosa. [Ipobern 3apsikeHHBIX
yacTull. B3aumopeiicTBue HEUTPOHOB ¢

BEII[CCTBOM. 3amenneHue HEHUTPOHOB.
TeruioBble W pe30HAHCHBIE  HEHTPOHBI.
Juddyzus TETUTOBBIX HEHTPOHOB.
[IpoxokneHue y-M3Iy4eHUS 4epe3 BellecTBO.
3aBHCHMOCTb 3 HeKTUBHBIX ceyeHHui

OCHOBHBIX MEXaHHU3MOB B3aUMOJCHCTBUS Y-
KBaHTOB OT MX OHEpPrMM U OT CBOWCTB
BEIIECTBA. OJJNEMEHTHI JO3UMETPHH.
5.2.5Inepublepeakuun.5.2.1.OxcnepuMeHTan
BHBIE METOHBl HM3YYEHHUs SACPHBIX PEAKIHH.
dusnueckue MPHUHIUIIBL paboTsI
yckoputeneil. JleTeKTopsl SAEepPHBIX YaCTHII.
Ceuenne  peaknuil. Kanmamel  saepHbIX
peakiii. 3aKOHBI COXpaHEHHs B SAEPHBIX
peakiusx. CBA3bp MEXAY CEUCHUSIMHU IMPSIMBIX
1 0OpaTHBIX peakuuid. MexaHU3MBbI SJIEPHBIX
peakuuii.  Mogenp  cocTaBHOro  sapa.
Pe3onancuele spepssle peaknuu. Dopmyna
Bpeiita-Burnepa. HepesonaHncHele siaepHble
peakuuu uepe3 cocraBHoe sapo. IIpsmele
sjepHble peakiuu. Vcrnonb3oBaHHE TNPSIMBIX
SJEPHBIX ~ peakuMid  JUId  ONpeJelIeHHs
KBaHTOBBIX XapaKTepUCTUK SAJIEPHBIX
coctossHuil.  OCOOEHHOCTH  peakiuil  Toj
JICHICTBUEM Y-KBAaHTOB U 3aPSKEHHBIX YACTHIL.
5.2.2./lejieHHe M CHHTE3 aTOMHBIX sA1ep.
OCHOBHBIE 3KCIIEPUMEHTAIbHBIC JAaHHBIE O
JICIIEHUH U SHEPTeTUYECKHE yCIOBUS ACTICHHUS.
OneMeHTapHas Teopus JeneHus. JleneHue
M30TOIOB ypaHa MoJ{ AEHUCTBUEM HEHTPOHOB.
Oneprus aktuBauuu. LlenHas peakuus.
KoadduienT pasmHoxeHns. SnepHole
peaxTopsl. CunTe3 nerkux aaep. Kpurepuit
JloycoHa. DKcriepUMEHTaIbHbIE METOABI
U3y4YeHUs AAEpHBIX peakuuil. duszndeckue
MPUHIHAIEI paboTH yeKopuTenel. JleTeKTopsl
saaepHbIX gacTull.[IpobiaeMs! ynpasiseMoro
TEPMOSIIEPHOTO CHHTE3A.

29

DKCTIepUMEHTAITh
HBIC METOJIBI B
(hu3uKe BHICOKUX
SHEPIUil.

IloHsTHE O COBPEMEHHBIX METOAAX MOIYYEHUS
IIy4KOB  BBICOKMX d3Hepruil. Haxonurenu
gacTull. BceTpeunsle mydkw.  DJIEMEHTHI
peNATUBUCTCKOW KMHeMmaTuku. HaGmioneHue

29
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MPOIIECCOB POXKIACHHUS W PAcIagoB YaCTHII.
Metonsl  HaOMIONEHUS  KOPOTKOKHBYIIMX
YJacTHII.

O01me cBOMCTBa
ANEMEHTAPHBIX
YaCTHI]

JlenTonsl, anponsl. YacTulbl 1 aHTUYACTHLIBL.
MexaHn3Mbl B3aUMOJEHCTBUS B MUPE YACTHULI.
3aKOHBI COXpAHEHHS B MHPE DJIEMEHTAPHBIX
gactull. Kiaccudukanus B3auMOACHCTBUN U
JJIEMEHTAPHBIX YACTHII.
7.2.1.91eKTpOMAarHUTHBIEC
B3aUMO/elCTBUSA.DJIEMEHTHI KBaHTOBOM
3NEeKTpoaAuHAaMUKH. J{uarpammpl DeitHMaHa.
7.2.2.CunbHble B3anMMOJeiicTBUSA U
cTpyKTypa aaponoB. Kiaccudukanus wu
KBaHTOBEIC XapaKTepPUCTUKA aZpPOHOB.
CuMMeTpusi  CHIIBHOTO  B3aMMOJCHCTBHSL.
KBapku, TIOOHEI ®W WX  OCHOBHBIC
xapaktepucTuku. llBetr u apomar. KBapkoBas
CTpyKTypa aapoHoB. @opmyna HumummkuMel.
DneMeHTHl  KBAaHTOBOM  XPOMOJUHAMHKHU.
HBCTOBaH CUMMCTPUA CHJIbHBIX
B3aMMOJCHCTBUNA. ACUMIITOTHYECKAasT cBOOOAA
1 KOH(aHMEHT.

7.2.3.2nekTpociaadblie B3aUMO/ICIiCTBHSA.
YHUBEpCATBHOCTE CIa00T0 B3aUMOICHUCTBUSL.
3apsokeHHBIC u HEHTpalbHBIE  TOKH.
IMepenocunkn cxaboro B3aUMOICUCTBHUS -
npoMexyTouneie  0o3oHBL.  [loHATHE O
MOJICBOM TeopuH cHaObIX B3aUMOACHCTBHM.
OObearHEHNE JIEKTPOMAarHUTHOTO U cl1aboro
B3auMoeiicTBus. Mojens BaitnOepra-Canama
ANIEKTPOCIIadoro B3aNMOJICHCTBHS.
Kamu6poBounas MHBapUaHTHOCTh Kak
OPUHLMII [OCTPOCHHS  IOJNEBBIX TEOPUH
3JIEMCHTAaPHBIX YacCTHUII. ITonstue (6]
JIOKaJbHON KaNMnOpOBOYHOW HMHBAPHAHTHOCTH
U O CHOHTAaHHOM HApPYIICHHWH CUMMETPHH.
Huckpernsie cummerpun C, P, T u CPT-
teopema. Hapymenue CP-uHBapuaHTHOCTH.
[IpobnemMa TOCTPOCHUS EOWHOW TEOPHH
CHa6bIX, OJICKTPOMArHuTHBIX n CHJIBHBIX
B3aMMOJIEUCTBUH.

KocMmuueckue
Ty4u.

[TepBuunoe KOCMHUYECKOE U3Ty4eHHe.
[IpoxoxJeHne  KOCMHYECKOTO  U3IYYEeHHS
gyepe3 arMocdepy. [MIoTe3s MPOUCXOKICHUS

KOCMHYCCKHX nyqeﬁ.

SnepHas
acTpodu3uka

9.1.1.3Tans! pa3Butus BeemeHHOT.
CoBpeMeHHbIE TIPEJICTABICHHS O CTPYKTYpe
Bcenennoii. bapuonnas acummerpust
Bcenennoii. Temnas marepust. Temnas
sHeprus. 9.1.2.J103Be31HbII HYKIEOCHHTES.
SInepHble peakuuy B 3B€3/1aX.

10

DK3aMeH

Bcero:

34

50

50 288

CPC — camocTtosTenbHas pabota cryfaeHta, K — KoHTpoIIb.

6. IlepedyeHb NPaKTHYECKUX 3aHATHH.

[ Ne

| No paznena u

| HanmenoBanune | Tpynoem-

| Onenounpie

| ®opmupy- |
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n/n TEMBI MPAKTUYECKUX paboOT KOCTb CpeacTBa eMble
IUCIAIUINHBI (dachrn) KOMIIETEHI]
(Monyns) un
1 2 3 4 5 6
1. | Temal Beenenue. 5 KontposnbHbie OIlK-1
Pasmensr 1.1-1.2 BOIIPOCHI. OIIK-2
KonTponpHas
pabora.
2. | Tema?2 OcHOBHBIE CBOMCTBA 5) KonTponbsHbie OIlK-1
Paznener 2.1-2.2 | aTOMHBIX g7€ep. BOIIPOCHI. OIIK-2
DneMEeHThI KBaHTOBOM
teopuu. CTpoeHue
aroma.
3. | Tema3 PagnoaxktuBHOCTH 5 KontposnbHbie OIlK-1
Paszmensr 3.1-3.6 BOIIPOCHI. OIIK-2
4. | Tema4 Mogenu aTOMHBIX siziep 5 KontposnbHbie OIlK-1
Paznensr 4.1-4.5 BOIIPOCHI. OIIK-2
5. | Temas Bsaumogneiictue 5 KontposnbHbie OIIK-1
Paznensr 5.1-5.2.2 | uznyuyeHus c BOITPOCHI. OIIK-2
BEIIECTBOM
6. | Tema 6 DKcIepUMEHTANIbHbIE 5 KonrtposnbHbie OIIK-1
Pasnene1 4.13 METOJIbI PU3HKHU BOTIPOCHI. OIIK-2
BBICOKMX DHEPTHIA.
7. | Tema7 OcHOBHBIE CBOICTBA 5 KonTponbsHbie OIlK-1
Paznener 7.1-7.2.3 | aneMeHTapHBIX YacTHUIL. BOIIPOCBHI. OIIK-2
8. | Tema 8 KocMmuueckue iiyun. 5 KonTponbsHbie OIlK-1
Paznensr 8.1-8.4 BOIIPOCHI. OIIK-2
9. |Tema9 Snepnas actpodusuka. 5 KonTponbsHbie OIlK-1
Paznensr 9.1-9.2.3 BOTIPOCHI. OIIK-2
10. DK3aMeH. 5 OIlK-1
OI1K-2
6.1 Ilsian caMocTOsITEILHOM PadoThl CTYIEHTOB
Ne | Tema Bun 3aganue Pexomennyema | KosmyecTs
HeJl CaMoCTOSITETLHOM s IUTEpaTypa | 0 4acoB
. padoThI
1 Brenenue BueayautopHas Nzyuenue N3 cniucka
paborta. HAy4HOU U OCHOBHO1 1 10
CIIELIUAJIbHOMN JIOIIOJIHUTEBHO
JUTEPATYPHI, U IUTEepaTyphl.
II0AT0OTOBKA K
3aHATHUSIM,
BBIITOJIHCHUEC
3a/1aHui 110
TEMaM,
BBIHCCCHHBIM Ha
CaMOCTOATCIIbHO
€ U3y4eHue,
KOHCIICKTHPOBaH
Hne OTBETOB Ha
KOHTPOJIbHBIC
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BOIIPOCHI.

OcCHOBHBIE CBOICTBa
ATOMHBIX SJIEP.

BueaynutopHas
paborta.

N3yuenue
Hay4YyHOU U
clieliMaibHON
JUTEPATYPHI,
MOATOTOBKA K
3aHATHUSM,
BBIIIOJIHCHHE
3a/laHui 110
TeMaM,
BBIHECCHHBIM Ha
CaMOCTOSITEJIBHO
€ U3y4deHue,
KOHCIIEKTHPOBaH
1€ OTBETOB Ha
KOHTPOJIbHBIC
BOIIPOCHL.

N3 crimcka
OCHOBHOM U
JIOMOJHHUTEILHO
U IUTEpaTyphl.

10

PagnoakTHBHOCTE.

BueayautopHas
paborta.

N3yuenue
HAy4YHOH U
CIIeIUATbHON
JUTEPATYPBI,
MTOITOTOBKA K
3aHATUAM,
BBIIIOJTHEHHE
3aJJaHUH 110
TEMaM,
BBIHECEHHBIM Ha
CaMOCTOATEILHO
€ U3y4deHue,
KOHCTICKTUPOBaH
H€ OTBETOB Ha
KOHTPOJIbHBIE
BOTIPOCHI.

W3 cniucka
OCHOBHOM U
JIOTIOJTHUTENIBHO
U IuTepaTyphl.

10

Mozenn aTOMHBIX
anep.

BueaynurtopHas
paborta.

N3yuenue
Hay4yHOU U
crenualIbHOM
JTUTEPATYPHI,
MOJITOTOBKA K
3aHATHAM,
BBINOJIHEHUE
3aIaHUN 110
TEMaM,
BBIHECEHHBIM Ha
CaMOCTOATEILHO
€ U3y4eHUe,
KOHCTICKTUPOBaH
He OTBETOB Ha
KOHTPOJIbHBIE
BOIPOCHL.

N3 ciincka
OCHOBHOH H
JIOTIOJIHUTEILHO
W IUTEpaTyphl.

10

BzaumopeiictBue
W3ITy9CHHUS C
BEIIICCTBOM.

BueayaurtopHas
pabora.

N3yuenue
Hay4yHOW 1
clielaibHON
JTUTEPATYPHI,
IMOATOTOBKA K
3aHATHUSIM,

N3 cniucka
OCHOBHOW U
JIOTIOJTHUTEIHHO
W IUTEpaTyphl.

10
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BBIIIOJTHEHHE
3aJIaHHH 110
TEMaM,
BBIHECEHHBIM Ha
CaMOCTOATEILHO
€ U3y4deHue,
KOHCIIEKTHPOBaH
He OTBETOB Ha
KOHTPOJIbHBIC
BOIIPOCHL.

ATOM B MarHUTHOM
T10JIE.

BreaynutopHnas
pabora.

N3yuenue
Hay4yHOU U
CcHeLHualIbHON
JTUTEPATYPHI,
MOITOTOBKA K
3aHIATUSM,
BBIIIOJIHCHHE
3aJIaHAH 110
TEeMaM,
BBIHCCCHHBIM Ha
CaMOCTOATEIBLHO
€ U3y4CHHUE,
KOHCTICKTUPOBaH
HUEC OTBCTOB HA
KOHTPOJIbHBIE
BOIIPOCBHL.

W3 cnucka
OCHOBHOM 1
JIOTIOJIHUTENIBHO
U IUTEpaTypHl.

10

OKCIepUMEHTAILHEBIE
METOBI PU3UKH
BBICOKUX 3HEPIHil.

BueaynurtopHas
paborta.

N3yuenue
Hay4yHOU U
CcHeraIbHON
JTUTEPATYPHI,
IOATOTOBKA K
3aHATHAM,
BBITIOJTHEHHE
3aJIaHHi 110
TEMaM,
BEIHECEHHBIM Ha
CaMOCTOATEILHO
€ U3y4eHue,
KOHCIIEKTUPOBAH
HUEC OTBCTOB HaA
KOHTpOJ]LHI)Ie
BOIIPOCHL.

N3 cnincka
OCHOBHOH H
JIOTIOTHHUTEIIEHO
W TUTEpaTypHl.

10

OCHOBHBIE CBOUCTBA
3IEMEHTAPHBIX
YACTHIL.

BueayautopHas
paborta.

Nzyuenue
Hay4YHOU U
CIIEIUATEHON
JUTEPATYPHI,
ITOITOTOBKA K
3aHSATHSIM,
BBITTOJTHEHUE
3aJIaHHH 110
TeMawm,
BBIHECEHHBIM Ha
CaMOCTOSTEIHLHO
€ U3ydeHHue,
KOHCIIEKTHPOBaH
1€ OTBETOB Ha

N3 cniucka
OCHOBHOMH U
JIOTIOJTHUTENIBHO
U IUTEepaTyphl.

10
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KOHTPOJILHBIE
BOIIPOCHI.

8 Kocmuueckue myum.

BueaynurtopHas
paborta.

N3yuenue
Hay4YyHOW U
CHEIUAIBHON
JIUTEPATYPHI,

U3 crincka
OCHOBHOM U
JIONIOJTHUTENBHO
W TUTEpaTyphl.

10

MOAT0TOBKA K
3aHATHAM,
BBITIOJTHCHHC
3aJaHuM 1Mo
TEeMaM,
BBIHECEHHBIM Ha
CaMOCTOSTEIIBHO
€ U3y4YEHue,
KOHCIIEKTHPOBaH
He OTBETOB Ha
KOHTPOJIbHBIE
BOIIPOCBHL.

9 Snepnas
acTpodu3uka

N3yuenue
Hay4HOU U 10
CIIeIUATbHON
JUTEPATYPBI,
MTOITOTOBKA K
3aHATUAM,
BBIIIOJTHEHHE
3aJJaHUH 110
TEMaM,
BBIHECEHHBIM Ha
CaMOCTOATEILHO
€ U3y4deHue,
KOHCTICKTUPOBaH
H€ OTBETOB Ha
KOHTPOJIbHbBIE
BOTIPOCHI.

N3 ciincka
OCHOBHOM U 10
JIOTIOJIHUTEILHO
W TUTEpaTypHl.

IlonroroBka k
AK3aMeHy. DK3aMeH

6.2 MeTonnyeckue yKasaHus 110 OPraHU3aliy CAMOCTOSITEIbHON PadoThI CTYICHTOB.

[lenb camocTOATENBHON pabOThI CTYJJEHTa — OCMBICICHHO U CAMOCTOSITENIbHO paboTaTh CHayania
C yueOHBIM MaTepuajoM, 3aTeM C HaydyHOU MHopMale, 3a10)KUTh OCHOBBI CAMOOPTaHU3aIuU
Y CaMOBOCITUTaHUS C TEM, YTOOBI IPUBUTH YMEHHE B JaJIbHEHIIIEM HEPEPHIBHO MOBHIIIATH CBOIO
npodeCcCHOHANBHYIO KBaTHU(PHKALIUIO.

B yuebHOM mporiecce BBIAEISIOT J1Ba BUJIa CAMOCTOSITEIbHON paboThI:

- ayluTOpHas — caMoOCTOATelIbHAas paboTa BBHINOJIHSAETCS Ha YYEOHBIX 3aHITHUAX O]

HEMMOCPEACTBCHHBIM PYKOBOACTBOM IMPEIIOAABATECIIA U 11O €TI0 3aJIaHUTO.
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- BHEayguTOpHasT — CaMOCTOsTelbHass padoTa BBHIMOIHIETCS CTYIEHTOM 10 33JaHUIO
IpernojaBareis, Ho 6e3 ero HermoCpPEACTBEHHOTO yYacTHs.

CamocTrosTenbHast paboTa IOMOraeT CTyAEHTaM:

1) OBaageTb 3HAHUSIMH:

- YTeHHe TeKcTa (yueOHUKa, IepBOMCTOUYHUKA, JOMOIHUTEIBHOMN JINTEPATYPHI U T.1.);

- COCTaBJICHUE IJIaHa TEKCTa, rpaduueckoe N300pakeHne CTPYKTYPhl TEKCTA, KOHCIIEKTUPOBAHUE
TEKCTa, BBIIIMCKU U3 TEKCTa U T.11.;

- paboTa co cipaBOYHUKAaMU U APYroi CIPaBOYHOM JIMTEPATYPO;

- 03HAKOMJICHHE C HOPMAaTUBHBIMU U MPABOBBIMU JOKYMEHTAMH;

- yueOHO — MEeTOIMYeCKasi U Hay4yHO-HUCCIeIoBaTeIbcKas padora;

- HCIOJIb30BaHHE KOMIIBIOTEPHOU TeXHUKHU, IHTEpHETA U Ap.;

2) 3aKkpenJIfiTh ¥ CHCTEMATU3HPOBATH 3HAHUS:

- paboTa ¢ KOHCIIEKTOM JIEKIIUH;

- 00paboTKa TeKcTa, MOBTOpHAsi paboTa HaJ yueOHBIM MaTepuaaoM yueOHHKa, IePBOUCTOYHUKA,
JIONIOJIHUTEIbHOM JIMTEPATYpPhI, AyIU0 U BUJICO3AIINCEN;

- [IOJITOTOBKA IIJIaHAa;

- COCTaBJICHHE TaOIUI] IS cCUCTeMaTH3alui y4eOHOro MaTepuana;

- IOJITOTOBKA OTBETOB Ha KOHTPOJIbHBIE BOIIPOCHI;

- 3aroJIHeHue paboyeil TeTpany;

- aHaJIMTUYECKast 00paboTKa TEKCTa;

- TIOATOTOBKAa MYyJbTHMEWA IIPE3€HTAllMM M JOKJIAaJ0B K BBICTYIUIEHHIO Ha CEMHMHApe
(koH(pepeHINH, KPYIJIOM CTOJIE U T.I1.);

- MOATOTOBKA pedepara;

- cocTaBlieHne Onbmorpaduu UCIOIB30BaHHBIX HCTOYHHUKOB;

- TECTUPOBAHUE U JIp.;

3) ®opMuUpOBATH YMCHHA:

- pellieHne CUTYallMOHHBIX 3a]a4 U YIpaXXHEHHUH 110 00pasiy;

- BBIIIOJIHEHHUE pacueToB(rpaduueckue u pacyeTHble paboThl);

- IOJITOTOBKA K KOHTPOJIBHBIM paboTam;

- IOJITOTOBKA K TECTUPOBAHUIO;

- OIIBITHO-3KCIIEPUMEHTAJIbHAS paboTa;

- TOJITOTOBKA K BBITYCKHOW KBaJIM(UKALIMOHHON padoTe.

[Tpornecc n3yueHust JUCUMIUIMHBI HApaBiieH Ha (JOPMHUPOBAHUE CIIETYIOIUX KOMIETEHIIUI:

OIIK-1
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CriocobeH npuMeHsTh 0a30BbIe 3HaHUS B 00JaCTH (PU3UKU U PaIuo(pU3UKH U HCIIONB30BaTh UX B
npodeccHoHaIbHOI JeSITENIFHOCTH, B TOM YHCIIE B C(hepe MearorHuecKoi JeaTeIbHOCTH;

OIIK-2
Cnocoben IMPOBOAUTH SKCIICPUMCHTAJIBHBIC U TCOPCTUUCCKHUEC HAYUHBIC UCCIICAOBAHNA O6I>€KTOB,
CHUCTEM U IIPOLECCOB, 06pa6aTBIBaTB " OpCACTaBIATH OKCIICPUMCHTAJIBHBIC JAHHBIC,

7.JIpuMepHasi TeMAaTHKA KYPCOBBIX Pa0oT (MP0eKTOB) (IIPY HAJIMYMH)
KypcoBbie paboThl y4eOHBIM IIJIAHOM HE MPETYCMOTPEHBI
8. YueOHo-MeTonn4yeckoe U HHGOPMaIIMOHHOE o0ecieyeHue TUCIUIUIUHBI (MOIYJIs):

a). OcHoBHas JIMTEparypa:

1. DkcnepuMeHTaNbHAs sSAepHAs Gu3KKa [ DNEKTPOHHBIN pecypc] : y4eOHUK : B 3 T.

. - Pexxum pocryma: http://e.lanbook.com/books/element.php?pll cid=25&pll id=277. -
Pexxum noctyna: ObC "UznarensctBo "Jlans". - Heorpanuu. goctym.

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 MuxaiisioBuu.

Beenenue B ¢pusuky siapa u yactuil [ Texcr] : [yueOnuk] / . M. Kanutonos. - 4-e u3. -
Mocksa : DUBMATIIAT, 2010. - 513 c. ; HeT. - Pexum noctyna: 3bC "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. Aromnas u
snepHas pusnka — 3-e m3. crep. / [. B. CuByxun. - Mocksa : ®DUIMATIINT, 2008. - 784 c. -
Pexxum noctyna: 9bC "Aiibykce". - Heorpanuu. nocrym. - ISBN 978-5-9221-0645-0

0). lonosiHuTeIbHAS JUTEpaTypa:

1. Uponos, Urops EBrenbeBuu.

KBanroBas ¢usuka [Tekcer] : ocHoBHBIC 3akonbI / V.E. Upomos. - 2-¢ u3m., mor. - M. :
bunowm. Jlaboparopust 3Hanwmii, 2004. - 256 c. : rpad. ; 22 cm. - (TexHUYECKHUI YHUBEPCUTET). -
[Mpeam. yka3.: c. 252-256. - ISBN 5-94774-058-3(287k3)

2. OkyHb, JleB bopucosuu.

DeMeHTapHOe BBelleHUE B PU3NKY deMeHTapHbIX yacTull [ Texct] / JI. b. OkyHsb. - 2-¢
u31., uctp. u jaom. - M. : @usmamiut, 2006. - 128 c. ; 21 cm. - bubnuorp.: c. 122. - [Ipenm. yka3s.:
c. 123-127. - ISBN 5-9221-0640-6 (35x3)

3. MyxuH, Koncrantnn Huxkndoposny.

DkcriepuMeHTalbHas sijepHas ¢pusnka [Tekcr] : B 3-x T.: yueOnuk / K. H. MyxwuH. - 6-¢ u3.,
ucnp. u gom. - CII6. : Jlans, 2009 - ;21 cwm. - (Knaccuueckast yueGHast aureparypa mno
¢uzuke) (Yuebnuku nis By30oB. CrienuanbHas IUTEpaTypa).

T. 3 : ®usuka snementapHbix yactuil. - 2008. - 412 c. - ISBN 978-5-8114-0741-5 (23k3)
B). [IporpammHoe odecneuenne /ﬁ /-

VHTEepHET UCTOUHUKU: ’ﬁ /{F i /6— ol W
Hay4HbIE MyOJIMKAIUU B pehepaTuBHBIX KypHATaX MO dK1ydllbHbIM LIPOVJIEMAM (PU3SUKH,
MaTepHraibl HaydHbIX KOH(pepeHnii. B yacTHOCTH Hay4Has anekTpoHHas Oubnuoreka elibrary.ru;
snekTpoHHas oubmmoreka «Tpyasl yuensix UT'Y» (http://elib.library.isu.ru); DnexTpoHHbIe
BEpCUU XypHAJIOB: “Yenexu (puznyeckux Hayk”, “M3BecTus By30B (cepus gusmka)”’, “Ousnka
TBepaoro Tena”, “Dusuka u TEXHUKA MOJTYIMPOBOJHUKOB "WWW.nanodigest.ru — MuTtepener
YKypHAJT O HAHOTEXHOJIOTHSX

r) 0a3bl JaHHBIX, MHPOPMAITMOHHO-CITPABOYHBIE ¥ TIOUCKOBHIE CUCTEMBI

MH(POPMALIMOHHAS CUCTEMA JOCTYIA K POCCUHCKUM (PU3NUYECKUM KypHaAIaM U 0030pam
BUHUTU PAH (http://wwwi/viniti.ru); snekrponnas 0uodiarorexka TOMCKOTO TOCYHUBEPCUTETA
(http://ido.tsu.ru/cd-dvd/19/.
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9. MarepuaJibHO-TEXHMYECKOe o0ecneyeHne JUCHUNINHBI (MOTYJIs1):

KomneroTepHble mpe3eHTanuu, nporpamMma JJid TECTUPOBaHUA. UTeHHe JeKIUil
COMPOBOXKIACTCS JEMOHCTpanueld wuHpopManuu (MYIBTUMEIUWHBIA TPOEKTOp, OduCcHOE
o0opynoBaHue ISl OMNEPAaTHBHOTO Pa3MHOXKEHHUS HIUIIOCTPATUBHOTO U Pa3arOyHOTo
JIEKLIIMOHHOI'O MaTEepPHUAJIOB).

10. O6pa3oBaresibHbIE TEXHOJIOTHM:

Ne .

u/n Buabi yueOHoii padoTsbl Oo0pa3oBaresibHbIE TEXHOJIOTUH

1. Jlekuus Beoounas nexyus, ungopmayus rexyus, TEKIUA C
AIIEMEHTAMH JTUCKYCCHH, HHTEPAKTUBHAS JICKIIHS
(ytexmust auasnor), nHGopMaIrmoHHas JCKIUs C
AIIEMEHTaMH 00paTHOM CBSI3H.

2. IIpakTuyeckoe 3ansitue | 3aHsATHE — pelIeHHE 32/1a4.

11. Ouenounbie cpeacra (OC):
@DoH/1 OLIEHOYHBIX CPeACTB npeacranieH B [IpuiioxkeHnn Kk mporpamMmme.

* Tekymuii KOHTPOJIb OCYILIECTBISETCS B YCTHOM U MUCbMEHHOU (hopMe IIPU BBIITOJIHEHUU
CTy[CHTaMH Y4eOHBIX 3aJlaHHUH - peIIeHUH 3a/1a4 U BBIIIOJIHEHUH KOHTPOJIbHBIX pa0doT Ha
IIPOTSKEHUHU BCETO Kypca.

* IIpoMexXyTOUHBIH KOHTPOJIb — YCTHBIE U TUCbMEHHBIE OIPOCHI.

* ITOroBbIil KOHTPOJIb — 3K3aMEH.

IIpumepHBbIii IepeYeHb BONPOCOB K IK3AMEHY.

1. OcHOBHBIE 3Tanbl Pa3BUTUS GUUKY S1/Ipa U SIIEMEHTAPHBIX YACTHIL.

1.1 Macmmra0sl sSIBIEHUN MUKPOMUPA.

bopoBckas Teopust aroma. 3aKOHOMEPHOCTH B aTOMHBIX criekTpax. Mozaens aroma ToMiicoHa,
Pesepdopna. OnbiTel 110 paccessHuto anbda yactuil. [loctynarsl bopa. Onst ®panka u I'epua.
OneMeHTapHas 0OpOBCKast TEOPHsI BOJOPOAHOIO aTOMa.

KBanToMexanmueckas TeOpHsi BOJOPOAHOTO atoMa. [ unoresa ae-bpoiins (BosHa ne-bpoits).
BonHoBble cBoiicTBa BemecTBa. YpaBHeHue Llpénunrepa (co BpemeHeM u 0e3).
KBaHToMexaHnueckoe onucaHue IBUKeHUSI MUKpodacTull. CBOMCTBA BOJIHOBOM (PYyHKILIMH.
MHorosnekTpoHHble aToMbl. CIIEKTpHI 11eT0UHbIX MeTanoB. HopmansHbliil a¢ ekt 3eemana,
aHOMaJIbHBIN AP ekt 3eeMana. MynbTUIIIIETHOCTh CIIEKTPOB U CIIMH JIEKTPOHA.
Pe3ynsTrpyromuii MOMEHT UMITYJIBCS MHOTO2JIEKTPOHHOTO aroma. Paciipenienienne aeKTpoHOB B
aToMe 110 3HepreTudeckuM ypoBHsM. [lepuoanuecHas cuctema Menzaeneesa (IpUHIUIIBI
HOCTPOEHUs TabMuIbl aToMOB). PeHTrenoBckue cnekTpsbl. lllupruHa criekTpaabHBIX TUHUH.
BBIHYXIEHHOE U3ITy4YeHHE.

Monexynbl 1 KpUCTaJuIbl. DHEPTUS MOJIEKYIbl. MonekymspHble crieKTpbl. KomnuHannonHoe
paccesiHue cBeta. TermnoéMKocTh kpuctaiuioB. Dddext Méccbayrpa. Kparko o mazepax u
HEJIMHEHHO onTHke (ke OblIO y Bac B Kypce ONTUKH).

2 CBoiicTBa aTOMHBIX fJI€p. DJIEMEHThI KBAaHTOBOM Teopuu. CTpoeHHEe aroma.

2.1 OmsiT Pe3epdopaa no paccesHuio o-4yacTuil.

2.2 SInpo kak cucTteMa B3auMOJICUCTBYIOIINX TPOTOHOB U HEUTPOHOB. 3apsi sijapa. MaccoBoe
4uCII0 ¥ Macca aapa. Pasmepst saep. @opmpakxrop sapa u HykioHoB. M3otonsl. M306aphr.
OHeprus cBa3u siapa. [lomyamnupudeckast popmyra A SHEPTUH CBSI3U Spa.
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2.3 CniuH ¥ MarHUTHBIA MOMEHT s1/ipa. DKCIIEPUMEHTHI 110 U3MEPEHNIO MAarHUTHBIX MOMEHTOB
saaep. SAaepHslii MarHUTHBIN pe3oHaHc. CTaTu4eCKUe MYIbTUIIONbHBIE MOMEHTHI SIIEP.
DNEKTPUUECKUN KBaIPYIOJIbHBIM MOMEHT Spa.

2.4 KBaHTOBOMEXaHUYECKOE ONUCAHUE SAEPHBIX COCTOSIHUM. Cyneprno3uius COCTOSIHUM — OJJUH
13 OCHOBHBIX MPUHIIMIIOB KBAHTOBOW MeXaHUKH. UeTHOCTHh BOJTHOBOM (pyHKIMU. CBOMCTBA
CUMMETPUHU BOJIHOBBIX (DYHKIIMN JUISI TOXKACCTBEHHBIX YyacThIl. bo3oHbI 1 dhepmuonsl. [IpuHimmn
[Taynu. Craructuku siaep. M3oTonuyeckuil ClivH siapa.

2.5.HyK/10H-HYKJIOHHBIE B3auMoAeHCTBUS. JIeHTPOH - CBA3aHHOE COCTOSHHUE B N-p -CUCTEME.
OcHOBHBIE XapaKTEPUCTUKU JeUTpoHA. MarHUTHBIN U KBaJIPYIOJIbHBIM MOMEHTHI IEHTPOHA.
BonHoBas ¢yHKkIus neiitpona. TeH30pHBIN XapakTep SAEpHBIX CHIl. PaccestHue HEHTPOHOB Ha
nporoHax. ClIMHOBAs U CIUH-OPOUTANIbHAS 3aBUCUMOCTH sIJIepHBIX cril. OCOOeHHOCTH
paccestHUs TOXKIECTBEHHBIX YaCTHUIl. 3apsiioBasi HE3aBUCUMOCTD sIepHBIX cuil. O000IIEHHBIN
npuniun [laymu. OOMeHHBIN XapakTep sAepHbIX CHIL. J|ByXHYKIOHHBINH noTeHan. CBOHCTBO
HACBIIIECHHS SACPHBIX CHI. Me30HHas TeopHs SACPHBIX CHIL

3. PagnoakTuBHOCTB. EcTECTBEHHAs M MCKYCCTBEHHAS PAJUOAKTUBHOCTb. CTaTUCTUYECKUM
XapakTep pacnaja. 3akoH paJuoaKTUBHOTO pacnaga. AKTUBHOCTh. N-P quarpamma. Maruueckue
yucia. OcTpoBa CTaOMIBHOCTH.

3.1 PaguoakTuBHBIE PSI/IbL. Oi-paciiajl. JHEPreTUUeCKoe yCclIoBUe o -pacrnazia. OCHOBHBIE
JKCIEPUMEHTAIIbHBIE 3aKOHOMEPHOCTH O -paclajia. JJIEMEHThl TEOPUH 0. -pacraia. 3aKoH
I'eitrepa-HaTToNa.

3.2 KnacrepHslii pacnaj.

CrnoHTaHHBIN pacna.

ITpoToHHBII1 pacnan.

HelitponHsiil pacnan.

3.3 B-pacnaa. Bunsl B -pacnana. [Ipasuna orOopa. DHepreTuueckue ycioBus -pacnaios.
CreKTpbl 21eKTPOHOB. XapaKTEPUCTUKN HEUTPUHO. DKCIEPUMEHTAIBHOE J10Ka3aTeNbCTBO
CYIIECTBOBaHUS HEUTPUHO. DneMeHThl TeopuH B -pacnana. K-3axsar u B+ -pacnaa. Ilonstue o
cnalbIx B3auMonencTBusAxX. Paszpemennsie u 3anpenieHHsle B -nepexonbl. Hecoxpanenue
4YeTHOCTH TpH P -pacnaje. [IBoiiHoi  —pacnan.

3.4 y-uznyuenue siep. DIEKTpUUECKUE U MarHUTHbIE nepexobl. [IpaBuna or6opa no MOMEHTY U
YETHOCTH JJIS Y -IIEpEX0l0B. BeposTHOCTH nepexonoB. SnepHas nzomepus. BHyTpeHHss
koHBepcus. Iddext Meccbayrpa u ero mpuMeHeHHe B PU3UKE U TEXHUKE.

4. Monenu atoMHbIX sinep. Knaccuduxarus Mmonenent siapa.

4.1 KanenbHas Monens siipa. Mogens dhepmu-rasa. Pacnpenenenue siaepHoOi MIOTHOCTH.

4.2 ®usnveckoe 000CHOBaHUE 000JIOUEYHOM CTPYKTYPHI sjipa. [loTeHnmnan ycpeaHeHHoTro
snepHoro nonsd. CuinbHOe CHUH-0pOUTaNbHOE B3auMoaencTBre. OHOYaCTUYHbIE COCTOSIHUS B
YCpPEeHEHHOM siepHOM ToTeHnnane. OObsICHEHNE CITMHOB U Y€THOCTEH COCTOSIHUH SiIep B
Mozen obosouek. OcTaTouHOE B3aUMOACHCTBHE.

4.3 O60061eHHas Moaenb Aapa. JAUMOoNbHBIN U KBaJPYIOJIbHbBII MOMEHT sJIpa.

KonnextusHsle cBolicTBa siaep. JepopmupoBannsie siapa. CocTosiHIE NBHKEHUS HYKIIOHOB B
nedopmupoBaHHOM siape. BpamarenpHbie U KosebaTenbHble COCTOSHUS saep. CBa3b
OJTHOYACTUYHBIX M KOJIJICKTUBHBIX JIBHKEHUH.

5. BzauMoneiicTBue SA€pHOTO U3IIYYEHHS C BEIIECTBOM.

5.1 Ilonepeunoe ceueHre U aMILIUTYNA PacCesHUsI. 3aKOH OCIA0JICHHsI Y3KOTO TTy4Ka.
JuddepennnansHoe monepevyHoe ceueHue. TouHoe pelieHne 3aaauu paccesHus. PaccesHue B
KynoHoBckoM nonie. @opmyna Pesepdopna.
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5.2 B3aumoneiictBue poToHHOTO H3mydeHus ¢ BemectBoM. Dotorddekt. Oxe s dekr.
Xapakrepuctuueckoe uznydenue. Komnron s dexr. KomOnHanmonnoe paccesHue.
O0pa3oBaHue 31eKTPOH-TIO3UTPOHHBIX nap. [lo3urponnii n anaurmwsinus. OI1P napanokc.
KBanToBas tenenopramus. Keantossiii apdext 3eHona. [IpoxoxaeHue y-u3aydeHus dyepe3
BEIIECTBO. 3aBUCUMOCTh 3(P(PEKTUBHBIX CEYCHUH OCHOBHBIX MEXaHM3MOB B3aUMOACHUCTBUS Y-
KBAHTOB OT X SHEPTUH U OT CBOICTB BellleCTBA.

5.3 B3aumoneiicTBue HEUTPOHOB ¢ BemecTBoM. Kitaccudukanys HEHTPOHOB 1O SHEPTHUSIM.
5.3.1 Ynopyroe paccesinue (n,n) (moTeHIUAIBHOE YIIPYTO€ paccesHue, ypyroe paccesHue yepes
cocTtaBHoe s71po). Heynpyroe paccesiaue (n,n’) (mpsimoe siiepHOE B3aUMOJICHCTBUE, YEpe3
coctaBHOE sA1po). PaccesHue HEeHTPOHOB B 1TaOOPATOPHOI cucTeMe U B cUCTEME IIEHTpa Macc.
Mopnenb coctaBHOrO siapa. PezonancHele saepHeie peakunu. @opmyiia bpeita-Burnepa.
HepesoHnaHcHbIe siiepHbIE peakluy Yyepe3 cocTaBHoe s1po. [Ipsmbie siaepHble peakiuu.
Hcnonp30BaHUE NPSAMBIX SAEPHBIX PEAKIUH JIUIs1 ONIPEAEICHNS KBAHTOBBIX XapaKTEPUCTUK
SJIEPHBIX COCTOSHUM.

5.3.2 PaguannoHHbIN 3axBar (n,y). 3aXBaT HEUTPOHA € MOCIEAYIOLIUM UCITyCKaHUEM
3apsOKEHHBIX U He3apsDKeHHBIX YacTull (n,a), (n, p), (n,2n). 3axBat HEUTPOHA C MOCIEAYIOIIUM
JICJIEHUEM Si7Iep — BBIHYXAEHHOE aeneHue (n, f).

5.3.3 Jlenenue u cuHTe3 aTOMHBIX siiep. OCHOBHBIEC SKCIIEPUMEHTAIbHbIC JAHHBIE O ACICHUU U
HHEPreTUYECKUE YCIOBUS AETICHUS. DlIEMEHTapHas Teopus AejeHus. JleaeHue n30TomnoB ypaHa
1oJ| IelicTBUEM HEHTpoHOB. DHeprus aktupauuu. llennas peakuus. Kosddunuent
pa3MHoOxeHus. SnepHbie peakTopsl. CunTes nerkux saep. Kpurepuii Jloycona.
DKCIIepUMEHTAIbHBIE METO/IbI U3YUYEHUS AAEPHBIX peakiuil. Du3nueckue NPUHIMIIB pabOThI
yckopureneil. Jlerexktopsl saepHbix yactuil. [Ipobaemsl ynpaisieMoro TepMosiIEpHOTO CUHTE3A.
EctectBennslit spepHblii peaktop B OKIIO.

5.4 BzaumopeicTBre 3apsHKEHHBIX YaCTHUIL C BEIIECTBOM

5.4.1 Heynpyroe B3auMoJIeliCTBUE 3apsKEHHBIX YacTUI] ¢ BemecTBoM. [lotepu sHepruu Ha
MOHM3ALMIO ¥ BO30YX/I€HUE aTOMOB — HOHU3ALIMOHHBIE TOTepH. PaguanuonHble noTepu -
TopmosHoe nznyuenue. @opmyia bere.

5.4.2 Ynpyroe B3auMOACHCTBUE 3apsHKEHHBIX YaCTHI] C BelIeCcTBOM. Pajgnanrionnoe
nedexTooOpazoBaHue

5.4.3 Uznyuyenue BaBmiioBa-UYepenkona. [lepexoqnoe uznyuenue. Mcnonb3oBanue 3Tux

3 PEKTOB 751 pErUCTPALUH 3apSHKEHHBIX YaCTHULL.

5.4.4 TlpobGeru 3apspKEHHBIX YacTULl. Tpeku 3apsKeHHBIX 4acTHLL.

OJeMeHTHI 103UMETPUH.

5.5 . nepHbie peakuum.

5.5.1.DkcniepuMeHTaIbHbBIE METOIbI U3YUEHHUS STEPHBIX peakiuii. Pu3nuecKkue NPUHIUIIBI
pabotsl yckopuTtenei. JleTekropsl siaepHbix yactuil. Ceuenue peakuuii. Kanansl simepHbIx
peakiuii. 3aKOHbI COXpPAaHEHUS B SACPHBIX peakiuiax. CBs3b MEXKAY CEUCHUSAMU NMPSAMBIX U
00paTHBIX peakiuil.

6.1.OkcniepuMeHTaNbHBIE METO/bI B (PM3UKE BHICOKUX dHEpruil. [loHATHE 0 COBpEeMEHHBIX
METOJIaX MOJYyYEHHUs IMYYKOB BBICOKMX dHepruil. Hakonurenu yactui. Berpeunsie myyku.
DNeMEeHTHI PeIITUBUCTCKOM KuHEMaThKu. HabmroneHne mpoieccoB poskIeH!s U paciaioB
gacTuil. MeTo/ibl HaOMOACHUS KOPOTKOKUBYIITUX YaCTHII.

7.0011Me CBOMCTBA 3JIE€MEHTAPHBIX YacTHll. JIeMToHbI, aapoHbl. YaCTHIBI 1 aHTUYACTHUIIHI.
MexaHu3Mbl B3aMMOJEHCTBUS B MUPE YaCTHUL. 3aKOHBI COXPAHEHHS B MUPE 3JIEMEHTAPHBIX
gactull. Knaccudukamus B3auMoeHCTBUN U SJIEMEHTApHBIX YaCTHII.
7.1.91€KTpOMarHUTHHIE B3AUMOAECHCTBUA. DIIEMEHTbl KBAHTOBOM 3JIEKTPOJIMHAMUKHU.
Hwuarpammsl @eliHMaHa.

7.2.CunbHbIE B3aUMOJICHCTBUS U CTPYKTYpa aApoHOB. Kiaccudukarius u KBaHTOBBIE
XapaKTEPUCTUKHU aApoHOB. CUMMETpHUsI CUJIBHOTO B3auMoaencTBUsl. KBapku, IIIOOHBI U UX
OCHOBHBIE XapakTepucTuKH. L[BeT u apomart. KBapkoBas cTpykTypa aapoHoB. @opmyna
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Hummpxumel. DneMeHTB KBaHTOBOM XpOMOJIMHAMUKHU. L[BETOBas CUMMETpHUS CUIBHBIX
B3aUMOJICHCTBHI. ACUMITOTHYECKAss CBOOO/1a M KOH(pAaHHMEHT.

7.3.2nexTpocnadble B3aMMOJCHCTBHSA. YHUBEPCATBLHOCTD CIIA00T0 B3aMMOJICHCTBHS.
3apsiKeHHbIE U HeUTpasbHble TOKU. [lepenocunku c1aboro B3auMoIeCTBHS - IPOMEKYTOUHBIE
0030HbI1. [ToHATHE 0 MONEBOH Teopuu cnabbIX B3auMozeicTBril. OObeIMHEHHE
AJIEKTPOMArHUTHOTO | cllaboro B3auMoeicTeus. Mozens BaitHOepra - Canama siekTpociadboro
B3aUMOJICHCTBUS.

7.4 KanuOpoBouHasi ”HBAPUAHTHOCTh KaK MPUHIUI MIOCTPOCHUS MOJIEBBIX TEOPHil
AIIEMEHTAPHBIX YacTHIl. [IoHATHE O TOKATBHON KaTMOPOBOUYHOW MHBAPUAHTHOCTH U O
CIIOHTAaHHOM HapYyUICHUH CUMMETPHH.

7.5 Quckpernusie cummerpuun C, P, T u CPT - teopema. Hapymenne CP-uHBapuaHTHOCTH.
[Tpo6nema mocTpoeHUs eAMHON TEOPUH CIA0bIX, AIEKTPOMAarHUTHBIX U CHIIbHBIX
B3aUMOJICHCTBUU.

8. Kocmuueckue nyuu. [lepuunoe kocMuueckoe nsnyyenue. [IpoxoxneHne KocMUYECKOro
u3Iy4eHus uyepe3 arMmochepy. ' Mmore3sl NporuCcXoKIeHUsI KOCMUYECKUX JIydeH.

9. Slnepnas actpodusuka.

9.1 Dranel pa3Butus Beenennoit. CoBpeMeHHbBIE IPENICTABICHUS O CTPYKType BcenenHoid.
bapuonnas acummetpust Bcenennou. Temuast marepusd. TemHas sHeprus.

9.2.J103Be31HBINM HYKJIEOCHHTE3. S IepHbIE peaKIMU B 3BE3/aX.

Ne 1

®epmuonamu ABIsOTCA (BeiOepeTe 1 BapuaHT, JOMKHBI OBITH (hepMUOHAMHU BCE 3 YaCTHIIbI)
1) ¢potoH, IPOTOH, ANNEKTPOH

2) MUOH, TO3UTPOH, HEUTPOH

3) IpOTOH, HEUTPOH, ANEKTPOH

4) ¢otoH, mHOH, anbda-yacTuia

Bepnslii otBer - 3

Ne 2

UTo U3 nepeyrcIeHHOro He SIBISIETCS CBOMCTBOM SAEPHBIX CHII

1) manblil paguyc aelcTBUS

2) OOMEHHBII XapaKTep sIIEPHOTO B3AMMOICHCTBUS

3) 3aBUCUMOCTb OT CHMHOB B3aUMOEHCTBYIOIINX YaCTHUIL

4) He 3aBUCAT OT B3aUMHOW OpUEHTAIH CIIMHOBOTO U OpOUTAIbHOTO MOMEHTOB HYKJIOHA

Bepnbiii otBer - 4

Ne 3

B pamkax kakoil MOIeT aTOMHOE SIIPO paccMaTpHUBaeTcs Kak BeIpOXkAeHHbIN Depmu-ra3
(HYKJIOHBI 3aHUMAIOT HIDKHUE YPOBHH), 3aKITIOYCHHBIN B IIOTCHIIMAILHOM SIMe.

1) kanenbHast MOAEIb

2) monenb depmu-raza

3) moznens bo3e-koHaeHcara

4) monens Jupaxa-Tomncona

BepHsrii oTBeT - 2

Ne 4
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Kaxkoe u3 uncen He aBIsieTCS MarH4eCKUM YUCIIOM IMPOTOHOB
1)8

2) 20

+3) 52

4) 114

Bepnsriii otBer - 3

HporpaMMa COoCTaBJICHA B COOTBETCTBUHU C CDeI[epaJ'IBHBIM rocyaapCTBECHHBIM 06p330BaTCJ'II)HI)IM
CTaH1apTOM.

Pa3padoTyuk:

@ JOTEHT Kadeapsl o01el u dKciepuMeHTaabHoi Guszuku UT'Y,

K.}.-M.H., ['onbirun E.A.

IIporpamma cocraBiena B coorBercTBuu ¢ TpedoBanusMu @I'OC BO no HanpasieHuio u
npoQIITI0 TOATOTOBKH DKCIIEpUMEHTabHasK (pr3HKa.

IIporpamma paccMoOTpeHa Ha 3aceaHuu Kadenpbl 001el U FIKCIIepUMEHTaNbHON (prU3uKH
nury

«05» mapra 2026 r. [IpoTokon Ne
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\ / ‘7,’v 7727 / I} = o
N.o. 3aB. Kaq)eapon»\_) "/ B.II. IpecBsiHCKHi
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Hacrosimass mporpamMMa He MoOeT ObITH BOCIPOU3BEdeHA HHM B Kakoil ¢opme 0Oe3
NpeIBapuTeIbHOI0 MUCbMEHHOI0 pa3pemieHus Kadeapbi-pa3padoTynKa NporpaMmsl.



