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1. Hesan u 321244 AUCUMIIMHBI (MOTYJIs1):

o Llenv Oucyunaumer - J1aThb CTyJEHTaM IIEJIOCTHOE B paMKaX CYIIECTBYIOIIHUX
€CTEeCTBEHHOHAYYHBIX TMOJIOKEHUH TpPEACTaBIeHUE 00.0CHOBHBIX 3aKOHOMEPHOCTSIX
¢bu3MKK aToMa U siipa, U SJIEMEHTAPHBIX YaCTHIl U METOAAX UX UCCIIETOBAHUS

. 3aoauu oucyuniumot.
MOJTyYeHUE CTyIAeHTaMu 0a30BbIX 3HAHUU MO (PU3MKE AIEMEHTAPHBIX YACTHUII, aTOMA U aTOMHOTO
SJpa; OBJIAJICHUE TNPEACTABICHUSIMU O CTPYKTYPHOM OpraHH3aldd MHKPOMHUpA, MEXaHU3ME
(dyHIaMEHTAIBHBIX B3aMMOICHCTBUN, UICSIMHA U METOAAMH dTOW JUCIUILIUHBL,

YMCHHUC NPUMCHATHL YCBOCHHBLIC NPHUHIUIIBI U MCTOAbI UIA aHAJIM3WU3a OTACIIbHBIX SIBIGHUU M
mponcccon (bHSI/IKI/I QJICMCHTAPHBIX 4YaCTUL; I[MOHMMAaHHUE POJIM MPUHOUIIOB CHMMCETPHUH,
MNPUYIUHHOCTH, KBaHTOBOM MCXaHHKH, 3dKOHOB COXpPaHCHHUS B (l)I/I3I/IKe QJICMCHTAPHBIX YaCTHIL;,

HpI/IO6pCTCHI/Ie HAaBBIKOB pCHIATh KOHKPETHBIC (I)I/I3I/I‘16CKI/IG 3aJa4u,

SBnssicr Hayko O MuKpomupe "®HU3MKa aTOMHOTO Spa M 3JIEMEHTapHbIX 4YacTull"
ABJsieTcs 0a30BOM MUCHMIUIMHOM, (OpMHPYIOLICH 3HAHUE 3aKOHOB IMPUPOABI HA SACPHOM H
cyObsiepHOM MacITaOHbIX YpoBHsIX. Ee mpencraBineHusi, MOHITHS U METOJbl HCCIEAOBaHUS
HOCAT (YHIAMEHTAJbHBIA XapakTep M JIeKaT B OCHOBE €CTECTBEHHOHAYYHOH KapTHHBI MUDA.
Ona urpaer HepBOCTENEHHYIO pPOJIb U B COBPEMEHHOM IOHMMaHHUM 3BONIONUH BceneHHOH,
B3aMMOCBSI3U OUY€Hb MAJIOT0 U OYEHb OOJIBIIOTO.

2. MecTo nucuuiuidabl B cTpykrype OOIL:

JluctiuinHa SBISIeTCS TUCIUTUIMHON mpodeccruonanbHoro mukia. Kox yueOHoOro mukia.
Jlns ycBoeHWe Kypca — CTyaeHTaM HeoOXOIWMBI 3HaHUsA oOOmeld (QU3NKH, KIaCCHYECKOU
MEXaHUKH, OCHOB PEJSATUBUCTCKOM MEXaHWUKH, JJIEKTPOAMHAMHUKH, MPUHIIUIIOB KBaHTOBOMU
MexaHuku. ucuumnHa “®du3rMka aTOMHOTO sijpa M AJIEMEHTAPHBIX YacTHIl® OMHUPAETCA Ha
MaTeMaTUYECKYI0 AUCUMILIMHY ~MareMaTuuecKuil aHalln3», HIKOJIbHbIE TUCIUIUINHBI “DPu3nka”
u “Xumus’”.

3. TpeGoBanusi K pe3yJbTaTaM OCBOEHMS JUCUMILIUHBI (MOIYJIs):

e [Ipomecc u3yueHus: AMCUUILIMHBI (MOIYIsI) HanpaBiieH Ha (OPMUPOBAHUE CIIETYIOIINX
KOMIIETEHIUH:

OIIK-1
Crnioco6eH npuMeHsTh 6a30Bble 3HaHUS B 00JacT GU3UKU U painopU3UKHN U UCIIOJIb30BaTh UX B
npo¢eCCHOHAILHON AEATEIbHOCTH, B TOM YHCIIE B c(hepe Melarornaeckoi AesTeIbHOCTH;
OIIK-2
CriocoOeH pOBOAUTE IKCIIEPUMEHTAILHBIE M TEOPETUYECKUE HAYyYHbIE NCCIIEI0OBaHUS 00BEKTOB,
CHCTEM H IPOLIECCOB, 00pabaThIBaTh U MPEICTABISTH SKCIIEPUMEHTANIbHBIEC JaHHbIE;

B PE3YILTATEC U3YUYCHHA JUCHUIIIIMHBI CTYACHT OOJI2KCH:

3name:

- OCHOBHble 34KOHbl gbuauku amoma, ;zdpa U J1IeMermapHsblX vacmuy,

- KBAHMOBO MexaruvecKkoe onucanue Cy6am0MHblx AMOMHbIX U Cy6'b}10€pl-lblx sAeneHull;

- OCHOBHblE JKCnepumeHmuvl U OCHOBHblE IKCNEPUMEHRMAIbHbIE pPE3)YI1bmambl qbus’uxu amoma,
ﬂ()pa U d1EMERMAPHBIX Yacmuy.



Ymemos:

- pewiams OCHOBHble 3a0ayu QUUKU AMOMA, AMOMHO20 A0PA U NIeMEeHMAPHBIX YACTIUY;

- OyeHusamsv npeoenvl NPUMEHUMOCMU OCHOBHbIX MemOo008 ONUCAHUS ABLEeHULl QuU3uKu amoma,
AMOMHO20 A0PA U dNIeMEHMAPHBIX YACTUY,

- BbLINOIHAMb 1AOOPAMOpPHbIE pabOmbl NPAKMUKYMA DUSUKU AMOMHO20 A0PA U I1eMEeHMAPHbIX
yacmu, .

Braaoemos:

- Memooamu 06pabomKu u OYeHKU NOZPeWHOCU UMEPeHUll napamempos A81eHull QuuUKu
amoma, amomMHO20 A0pa U INeMeHMAPHbIX YACTUY;
- Memooamu KEaHMOBO - MEeXAHUYECKO20 ONUCAHUS NPOCMeUwux s0ep u 31eMeHmapHulX
yacmuy;

- Memooamu JKCNePUMEHMANbHbIX UCCLeO08AHULl NAPAMEMPO8 U XAPAKMePUCUK

A61eHUll Qu3UKU A0pa U dNeMeHMAaAPHbIX Yacmuy,;

4. O0beM QMCHUIUIMHBI (MOXYJISA) M BUABI y4eOHOI pa0doThl (pa3aesiercs mo gpopmam

o0y4eHmns)
Bua yueoHoii padoThl Bcero CemecTpbl
4acoB / 5
3aYE€THBIX
eIMHMILY
AyIUTOpPHBIE 3aHATHA (BCEr0) 136
B ToM uncie: -
Jlexmun 34
JlaGopaTopHbie 50
[pakTuueckue 3ansatus (I13) 50
CamocrosiTeqibHAsI padoTa (BCero) 100
B ToM unce: -
CamocrosiTenbpHast paboTa 100
Kontpons camocrostensHoit pabots! (KCP) 17
Koncynbranun 1
Kontpoanb 10
B ToM uncne
Iloozomoska k sxK3amery 26
Ikzamen
Bun npomexxyTouHO#M arTecTanuu (3a4eT, SK3aMeH ) DK3amMeH DK3aMeH
OO01mas Tpy10eMKOCTh Y4achl 288 288
3a4ETHBIE €QUHULLL | D 5




5. Conepxanue TMCUMILTAHBI (MOTLYJIA)
5.1. Conep:xkanue pa3aejioB 4 TeM TUCHUILIMHBI (MoayJisi). Bece pa3nenbl n TeMbl

HYMepYIOTCH.

1.BBenenue.1.1.0cHOBHBIE 3Tallbl pa3BUTUS (PU3UKY SApPA U 3JIEMEHTAPHBIX YaCTHUL.
1.2.Macwtabbl  sIBIEHHMH MHMKpoOMHUpa. DJEMEHThl KBaHTOBOH Teopuu. CTpoeHue artoma.
bopoBckas Teopus atoma. 3aKOHOMEPHOCTH B arOMHBIX criekTpax. Mozaens atoma Tommcona,
Pezepdopna. OnbiThl 1o paccesnuto anbda yactull. Iloctynarsl bopa. Onst @panka u ['epna.
DneMeHTapHas 00pOBCKasi TEOPHSI BOIOPOIHOTO aToMa.

KBanTomexanuueckass Teopus BopopogHoro aroma. ['mmoresa ne-bpoiins (Bonna ne-bBpoitns).
BonHoBeie cBoiicTBa BemecTBa. YpaBHeHue Ilpéamnrepa (co Bpemenem wu  0e3).
KBanToMexaHu4yeckoe OnucaHue ABMKEeHUs: MUKpodacTHll. CBOWMCTBA BOJIHOBOM (DYHKIIUH.
MHuorosnekTpoHHbie aToMbl. CIEKTphI MEI0YHBIX MeTauioB. Hopmanbubeiii adpdexr 3eemana,
aHoMasbHBIA  3¢p¢dexkt 3eemaHa. MyJbTUIUIETHOCTh CHEKTPOB U CIHH  AJIEKTPOHA.
Pe3ynbTupyromumii MOMEHT UMITYJIbCS MHOTO3JIEKTPOHHOIO aroma. PacripenesieHne 3J1eKTpoOHOB B
aToMe II0 SHEepreTudyeckuM YypoBHsAM. IlepuonndecHas cuctema MenaeneeBa (IPUHLUIIBI
MNOCTPOEHUST TaOIUIbl atoMoB). PeHTreHoBckue crnexTpbl. llupuHa crnekTpaabHBIX JIMHUM.
BrIHy)KI€HHOE U3ITyUEHUE.

Mornekynbl U KpUCTaJIbl. DHEpPrust Mojekynbl. MounekynspHble crekTpbl. KomnuHanmonHoe
paccesHue cBera. TernoéMKocTh KpucTtamuioB. Dddexr Méccbayspa. Kparko o nazepax u
HEJIMHENWHOM onTHKe (YK€ ObUIO Y Bac B Kypce OITHUKH).

2.1CsoiicTBa aToMHBIX sifiep. 2.1.1.0mbiT Pezepdopna nmo paccestHuio o-4acTHIL.

2.1.2.5npo xak cucrtema B3auMMOJEHCTBYIOLUIMX IIPOTOHOB M HEWTPOHOB. 3apsa Aapa. MaccoBoe
quciao W macca sapa. Pasmepsr simep. @opmbakrop sapa u HykiIoHOB. M3otomber. M3o00apsr.
Ouneprust cBs3u sjapa. Ilomysmmnupuueckas ¢opmyna s 3Hepruu cBs3u sapa. CouH u
MarHUTHBI MOMEHT SiApa. OKCIEPUMEHTHl IO HU3MEPEHHMIO MAarHUTHBIX MOMEHTOB SJEp.
SAnepHblil MarHUTHBIN pe3oHaHC. CTaTUYECKUE MYJIBTUIIONBHBIE MOMEHTBI SAEP. DIEKTPUUECKHUN
KBaJIpyMOJbHBI MOMEHT Spa.

2.1.3.KBaHTOBOMEXaHMYECKOE OINHUCAHHE SJEPHBIX COCTOSHUI. UeTHOCTh BOTHOBOM (DYHKIIUH.
CBoiicTBa CHMMETPHUH BOJHOBBIX (PYHKLUMN JJIs1 TOXKAECTBEHHBIX YacTHIl. BO30HBI U (epMUOHBI.
[Tpunuun Iaymu. Craructuku saaep. M3oTonndeckuil CvH a1pa.

2.2.HyKJIOH-HYKJIOHHbIE B3auMoAecTBUsA. [[EUTPOH - CBSI3aHHOE COCTOSHUE B N-p -CHUCTEME.
OcCHOBHBIE XapaKTEpUCTUKU AEUTpoHA. MarHUTHBIM M KBaApYIOJbHBI MOMEHTHI JEUTPOHA.
BonnoBas ¢ynkuus neitpona. TeH30pHBIA XapakTep sIepHbIX cuil. PaccesiHue HEMTpOHOB Ha
nporoHax. CHuHOBas M CHHMH-OPOWTANbHAs 3aBUCUMOCTH siepHbIX cuil. OcobeHHoCTH
paccestHUsl TOKJIECTBEHHBIX YacTHIl. 3apsoBas HE3aBUCUMOCTbH siIepHBIX cuil. OO00OIIEeHHBIN
npuniun Ilaynu. OOMeHHBINH XapakTep sAepHbIX CHil. JIByXHYKIIOHHBIM moTeHiuan. CBOHCTBO
HACBILIEHUS SIIEPHBIX CUII. Me30HHas TeOpHS SIAEPHBIX CHJL.

3.PagnoakTuBHOCTb. EcTecTBEHHass M MCKYCCTBEHHas paJMOaKTUBHOCTb. CTaTHMCTHYECKUN
XapakTep pacnaja. 3akoH paJMOaKTUBHOIO pacnana. PaavoakTUBHBIE psAlbl.  O-pacnaj.
DHepreTudeckoe ycioBue o-pacnajga. OCHOBHBIE 3KCIIEPUMEHTAJIbHBIE 3aKOHOMEPHOCTH OL-
pacmazga. OJEeMEHTBHl Teopuu o-pacnanga. l[IpaBmia orbopa. B-pacman. Bumer [-pacmana.
OHepreruueckue ycnoBus [-pacnanoB. CHEKTpbl 3JIEKTPOHOB. XapaKTEPUCTUKU HEUTPHUHO.
DKCIepUMEHTAITFHOE JOKA3aTebCTBO CYIIIECTBOBAHUS HEHTPUHO. DIIEMEHTHI TEOpUH [3-pactmaja.
[TonsiTue o cmaObIX B3auMONEWUCTBHSAX. PaspemieHHble W 3ampernieHHbIE  [3-TIePEXOIbI.
HecoxpaHeHne uyeTHOCTH INpH [-pacmaje. y-u3JlyuyeHue sjep. DIEKTpPUYEeCKHUEe W MarHUTHBIE
nepexoabl. IlpaBuna orbopa MO MOMEHTY M YETHOCTH s Yy-TIEpexoioB. BepostHOCTH
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nepexonoB. SnepHas uzoMmepus. BuyTpenHss koHBepcusa. Oddexr Meccbayspa u ero
NpUMEHEHHE B PU3UKE U TEXHHKE.

4.Mopaenu atomHbIX siiep. Knaccuduxanuus mozaeneit supa. KanenbHast Monens sapa. Moaeins
depmu-raza. @Duszmueckoe 000CHOBaHME O0ONOUEUHOW CTPYKTYpHl sapa. [loreHmman
YCpEeHEHHOro sifiepHoro noisi. CuibHOE CMH-OpOuTabHOE B3auMmozencTBue. OHOYaCTHYHbIE
COCTOSIHUS B YCPETHEHHOM sJIepHOM noTeHiuane. OObsICHEHHE CIIMHOB U Y€THOCTEHW COCTOSHUMN
anep B monenu obonouek. OcrarouyHoe B3aumopencTBue. KosulekTUBHBIE CBOMCTBa sijep.
HedbopmupoBannbie sapa. CocTosHME IBUKEHHUS HYKIOHOB B JA€(OPMHUPOBAHHOM SpE.
Bpamarensabie u kojeOarenbHble COCTOAHUS sAnep. CBA3b OJHOYACTHUUHBIX U KOJUIEKTUBHBIX
JIBMOKCHUM.

5.1.B3aumopneiicTBue siIepHOTO M3Jy4YeHHs ¢ BemecTBOM. CeueHue U aMILIUTYa pacCesHusl.
[Torepu sHeprum Ha MOHM3ALUIO M BO30yXaeHHE aroMoB. Topmo3Hoe uznyuyeHue. M3myuenue
BaBunoa-UepenkoBa. IlpoOern 3apsbkeHHBIX dacTull. B3ammopelicTBHE HEWTPOHOB C
BEUIECTBOM. 3aMelUleHne HeUTpoHoB. TerioBble M pe3oHaHCHble HEUTpoHbl. [uddysus
TEIUIOBBIX  HEUTpoHOB. IlpoxoxkneHue y-u3aydyeHUs Yepe3  BELIECTBO. 3aBHCHUMOCTH
3G (GEKTUBHBIX CEYEHUN OCHOBHBIX MEXAHU3MOB B3aUMOIECHUCTBUS Y-KBAHTOB OT MX SHEPIUU U OT
CBOICTB BelllecTBa. DJIEMEHTHI JO3UMETPHUU.

5.2.5lnepubie peaknmu. 5.2.1.D0KCHEpUMEHTaIbHBIE METOIbl W3YyYEHHUS SAECPHBIX pEaKLUM.
®uznyeckre MPUHLIMIBI pPadOThI yckoputenel. JleTekTopsl suepHbix yactull. CeueHue peakuui.
KaHansl spepHbIX peakuuid. 3aKOHBI COXpPaHEHHMs B SACpHBIX peakuusax. CBA3b Mexay
CEUEHUSIMHU MPSMBIX U 00paTHBIX peakuuil. MexaHu3Mbl sIepHBIX peakiuil. Mojenb cOCTaBHOTO
anpa. Pesonancuele saepHble peakuuu. @opmyna bpenrta-Burnepa. HepesonaHcHble snepHBIC
peakuuu yepe3 coctaBHoe sapo. [IpsmMble saepHblie peakiyu. Mcnonb30BaHne NpsMBIX SIEPHbBIX
peakiuii sl ONpeNesIeHUs] KBAHTOBBIX XapaKTEPUCTHK SACPHBIX COCTOSHUH. OCOOEHHOCTH
peakuuil o JEHCTBUEM Y-KBAHTOB U 3apsKEHHBIX YACTHII.

5.2.2./leieHne U CMHTE3 aTOMHBIX s1/iep. OCHOBHBIE SKCIIEPUMEHTAIIbHBIE JJAHHBIE O JIEJICHUU U
HHEPreTUYECKHUE YCIIOBUS JEJIEHUs. DIeMEeHTapHas Teopus JAejeHus. JleaeHne U30TornoB ypaHa
Mmojl JEHCTBHEM HEUTpOHOB. OHeprus aktuBanuu. llemnas peakmusa.  KosddunueHnt
pa3MHOXeHus.  fnepHble  peaktopel. CuHrte3 serkux — sauaep. Kpurepuit  Jloycona.
OKCIepUMEHTANIbHbIE METO/bI M3YyYEHHUs sIepHBbIX peakiuil. Ousndeckue MPUHLIUIBI PabOThI
yckopuTteneil. Jlerektopsl siaepHbIX dacTull.IIpoGnemsbl yripaBiasieMoro TepMosiIEpPHOTO CHHTE3A.
6.1.JxkcnepuMeHTAIbHbIE MeTOAbI B (PM3MKe BHICOKMX dHeprui. IloHsATHE O COBpEMEHHBIX
METOAAX IIOJIy4EeHHUsl IIy4YKOB BBICOKMX 53Hepruil. Haxomurenum wactun. Bcerpednble myuku.
OJeMeHThl pPEeNsTUBUCTCKOW KuHeMmaTuku. HalmriomeHue mpolieccoB poOXAECHHS U paclaioB
yacTull. MeTo/ sl HaOII0AEHUS KOPOTKOKHUBYIIUX YaCTHUII.

7.1.00mue cBOCTBA 3JIeMEHTAPHBIX YacTUL. JlenToHbl, aapoHbl. YacTHUIIBI U aHTUYACTHUIHI.
MexaHu3Mbl B3aMMOJICHCTBUS B MHUPE 4YaCTULl. 3aKOHBl COXPAHEHHUS B MHpE DIIEMEHTapHBIX
yactull. Krnaccuduxaius B3auMoeHCTBUI U 2IEMEHTAPHBIX YaCTHII.
7.2.1.271eKTPOMArHUTHbIE B3aUMOAEHCTBUS. DJIEMEHThI KBaHTOBOH ANEKTPOIUHAMUKH.
Hwuarpammsl OeliHMaHa.

7.2.2.CuiibHble B3aHMOJEHCTBHSA W CTPYKTypa ajapoHoB. Kiaccupukanus M KBaHTOBBIE
XapaKTepUCTUKH aapoHOB. CHUMMETpHUsi CHJIBHOTO B3aumojeiicTBus. KBapku, ITIOOHBI U HX
OCHOBHBIE XapakTepucTHKH. LlBer m apomar. KBapkoBas crpykrypa aapoHoB. dopmyna
Hummmkumel. DJIeMEHTBl KBAHTOBOM XPOMOJAMHAMHUKH.  [[BeTOBass CUMMETpPHS CHIIBHBIX
B3aUMOJICHCTBUI. ACUMIITOTHYECKAs CBOOO/a U KOH(ATHMEHT.

7.2.3.9aeKkTpocaadble B3aMMOAEHCTBHs. YHUBEPCAJIBLHOCTh CIa00Or0  B3aMMOJICHCTBUS.
3apspkeHHBIE U HeWTpasibHble TOKH. [lepeHocunku c1aboro B3auMOAEHUCTBUS - POMEKYTOUHBIE
6030HbI. [loHsTHE O TmWoONeBOW Teopuu  cnabbIx  B3aumMmozaecHcTBUU. OObenUHEHUE
AIIEKTPOMArHUTHOTO M cliaboro B3ammojeicTBus. Monenp BaitnOepra-Canama snekrpociadoro
B3anMozeicTBus. KannbpoBoyHas HHBApUAHTHOCTb KaK MPUHIMI IOCTPOSHUS MOJIEBBIX TEOPUI
SNEMEeHTapHbIX vacTull. [loHsATHE O JOKaIbHOM KaaMOPOBOYHONH WHBAPHAHTHOCTH M O
CIIOHTAaHHOM HapyuieHuu cummeTpuu. uckpernsie cummerpun C, P, T u CPT-teopema.



Hapymenue CP-unBapuantHoctu. [Ipobnema moctpoeHus

ANIEKTPOMArHUTHBIX U CHJIBHBIX B3aUMOAECHCTBUM.
8.1.Kocmuueckue ayuu. IlepBuynoe kocMudeckoe uzinydeHue. [IpoxoxieHue KOCMUUECKOTO
U3JIy4eHus yepe3 armocdepy. [ umorespl mporucxokIeH!s] KOCMHYECKUX JTyUeH.

9.1.5Inepunas acrpodusuka. 9.1.1.5tans! pazsutus Beenennoil. CoBpeMEHHbIE NIPEACTABICHUS
o crpykrype Bcenennoi. bapuonnas acummerpust Bcenennoi. Temnast marepus. TemHast
sHeprus. 9.1.2./03Be31HbIM HyKI€OCUHTES. S IepHbIE pEaKIK B 3BE3/aX.
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eIWHOM Teopuu CHadBIX,

5.2 Paszgenanl JUCHUILVIMHBI 1 MEKIUCHUIITIHHAPHBLIEC CBA3H C o0ecnneynBaeMbIMH

(mocseayOImMUMHU) TUCHUIIIMHAMU

No HauMmenoBanue obecre-
/Tl | YUBaeMBIX (MOCIEIYIO-

Neo Ne paznenoB u TeM JaHHOUW AMCIUIUTHHBI, HEOOXOIUMBIX
JUTSL U3YYEeHHSI 00ecTIedMBaeMbIX (ITOCIETYIOIMINX ) TUCITUILINH

1TUX) TUCIUTIIINH (BIIUCHIBAIOTCS pa3pabOTUYHUKOM)
1. | ®usuka KOHAEHCUPO- 2 3 7 9
BAHHOT'O COCTOSIHUS
2. | TepmonuHaMuKa U cTa- 1 4 7 9
TUCTHYECKas PU3HKA
3 | KBanToBas teopus 1 2 3 4 6 7 8 9

5.3. Pazgesbl ¥ TeMbl JUCHUILVIAH (MOAYJIei) M BUbI 3aHATHI

Ne | HaumeHnoBaHue

Tpasaeiaa
/o pasi

HaunmenoBanue TeMbl

Bunrnl 3angatuii B yacax

Jlexk. 113 CII)<C/ Bcero

1. Benenue

1.1.0cHoBHBIE dTanbl pa3BUTHA (GU3KKH sapa
1 3JIEMEHTapHBIX YacTHII.

1.2.Macmrabst SIBITCHUINA MHKPOMHpA.
DOneMeHTHl KBaHTOBOH Teopun. CrpoeHme
aToMma.

BopoBckas Teopust aroma. 3aKOHOMEPHOCTH B
aTOMHBIX criekTpax. Mozesb aroma Tommcona,
Pesepdopna. OnbITel mo paccesHuro anbda
gactull. Iloctynarer bopa. Omsar ®dpanka u
I'epua. OnemenTapHass OOpoBCKas Teopus
BOJIOPOJJHOTO aToMa.

KBanTtomexaHnyeckast TeOpHs BOIOPOIHOTO
aroma. [wumoresa pe-bpoiins (Bomna ne-
Bpoiinst). BomHOBBIE CBOMCTBa  BEmIECTBA.
VYpasuenue lpémmarepa (co BpeMeHeM H

0e3). KBanTomexanuveckoe onHMCcaHue
JBIDKEHUS] MUKpouacTuil. CBOMCTBa BOTHOBOH
byHKIMH.

MHOro37eKTpOHHBIE ATOMBI. CriekTpbl

IIETOYHBIX MeTayutoB. HopMmanbHblid addekt
3eemana, aHomanbHBIH dddekT 33eemana.
MyNBTUIIETHOCT ~ CHEKTPOB M CIHHH
9NIEKTPOHA. PesynpTrpyrommii MOMEHT
HMITYJIbCS MHOTO3JIEKTPOHHOTO aroma.
Pacnipenenenue 92JeKTpOHOB B arome 110
JHEPreTHYeCKUM ypoBHsAM. [leprongnuecHas

cucreMa MenneneeBa (TIpUHIATIBT
MTOCTPOCHUS TaOIHIIBI aTOMOB).
PentrenoBckue CIIEKTPBHI. Iupuna
CIIEKTPAIbHBIX JIMHUM. BrinyxneHHoe

U3JTyYeHHE.




MorneKyibsl M KpUCTAIIBL. DHEPTHsl MOJICKYJIIBI.
MonekynsipHble crekTpsl. KomnuHanmoHHoe
paccesiHue cBera. TermoéMKOCTh KPUCTAILIOB.
O¢ddexr Méccbayspa. Kparko o mazepax u
HEJNWHEHOH onTrKe (y»e OBIIO y Bac B Kypce
ONTHKH).

OCHOBHBIE
CBOMCTBA
ATOMHBIX ﬂuep

2.1.1.0mpIT  Pezepdopma mo paccesHHIO O-
4acTHLl.

2.1.2.51apo kak cucreMa B3aUMOACHCTBYIOIINX
IIPOTOHOB M HEHTpOHOB. 3apsan  sapa.
MaccoBoe uuciao U Macca sapa. Pasmepsl
sanep. Dopmbakrop sAmpa U HYKIOHOB.
W3otombl. M300apbl. DHeprust CBA3M spa.
[Monysmnupuyeckass Qopmyna aiast 3HEPrHU
cBa3u sapa. CHUH M MarHUTHBIA MOMEHT
sapa.  OKCIEPUMEHTHl IO  H3MEPEHHUIO
MarHUTHBIX ~MOMEHTOB  suep. SlnepHsIi
MarHUTHBII pe30HaHC. Crarngeckue
MYJIBTHIIOIBHBIE MOMEHTBHI saep.
DNeKTpUYecKuil  KBaJPYHONBHBIA ~ MOMEHT
Anpa.

2.1.3.KBaHTOBOMEXaHUYECKOE onucaHue
SIIGPHBIX COCTOSHUM. YeTHOCTh BOJIHOBOM
¢ynkumu. CBoiicTBA CHUMMETPUH BOJHOBBIX
GyHKIMHA  [UIT TOXKJECTBEHHBIX — YacCTHII.
Bosonst u ¢epmuonsl. [lpunmmn Ilaynm.
Cratuctuku  saep. M3otonmueckuit CcHuH
aapa.

2.2. HyKk/10H-HYK/JIOHHbIe B3auMMOJEHCTBUS.
JIeUTpoH - CBS3aHHOE COCTOSHHE B N-p -
CUCTEME. OcHoBHBIE XapaKTEPUCTHKH
JIedTpoHa. MarHuTHeli M KBaJpyHOJIbHBIN
MOMEHTHI JAeWTpoHa. BomHoBas QyHKIHA
JedTpoHa. TEH30pHBIM XapakTep SACpPHBIX
cun. PaccesHue HEUTPOHOB Ha MPOTOHAX.
CriuHOBast ¥ CNMH-OpOUTANIbHASL 3aBUCUMOCTH
anepHbix  cwil.  OCOOEHHOCTH — paccesHHs
TOX/1ECTBEHHBIX 4acTull. 3apsaoBast
HE3aBHCUMOCTbD sIJepHBIX cil. OO0O0OIIEHHBIN
npuHoun  [laymu.  OOMeHHBIH — xapakrtep
SIIEPHBIX CUI. JIByXHYKIOHHBIA MOTEHIMAI.
CBOWCTBO  HACBHINICHUS  SIIEPHBIX  CHIL
Me3oHHas TeOpUs SIEPHBIX CHIL.

29

PaagmnoakTUBHOCTD

EcrecTBenHas u HCKYCCTBEHHAs
panroakTUBHOCTh. CTaTHCTHYECKHUI XapakTep
pacniaza. 3akOH paJUOAKTHBHOTO pacmaja.

PaguoakTrBHEIC PSIBL o-pacna.
DHepreTHyeckoe  ycloBUE o-pacmnaja.
OCHOBHBIE SKCIICPUMEHTAIBHBIC

3aKOHOMEPHOCTH  Ol-pacmaia.  DJIEeMEHTHI
TeopuM a-pacmana. Ilpaswia orbopa. [-
pacnan. Bunsl B-pacnama. DHepreTuueckue
ycioBust P-pacnanoB. CIEKTPH 3IEKTPOHOB.
XapakTepUCTUKH HEUTPUHO.
OKCHEepUMEHTAIbHOE JIOKa3aTeNIbCTBO
CYIIECTBOBAHUS HEUTPUHO. DIIEMEHTHI TEOPHU
B-pacmnana. [onsitue 0 CI1adbIX
B3aUMOZCHUCTBHUSX. Paspemennsie u
3anpenieHnsle  3-epexonsl. HecoxpaneHue
YETHOCTH NpH P-pacraze. y-u3inydeHue saep.
BHCKTpl/I’{eCKI/IC U MAarduMTHBIC MCPCXOIbI.

29




[TpaBuiia oTOOpa M0 MOMEHTY M YETHOCTH JUISI
y-niepexofoB.  BeposTHocTH  mepexomos.
SnepHast n3omepus. BHyTpeHHsST KOHBEPCHSL.
O¢ddexr Meccbayspa u ero mpuMEHEHHE B
(hU3HKE U TEXHUKE.

Mopenn aTOMHBIX
sIep.

Knaccudukamus mopenerr sapa. KamenmpHas
MOJIETb aapa. Mogens ¢depmu-raza.
dusnueckoe  000CHOBAHHME  000JIOYEUHOM
CTpyKTyphl simpa. [loTeHmman ycpemxHeHHOTO
simepHoro TonsA. CHIIbHOE CIHH-OpPOWTANBHOE
B3aumogeiicrerue. OMHOYACTUYHEIE COCTOSHUS
B YCPEOHEHHOM  SIEPHOM  TOTEHIIHAJIE.
OOBbsICHEHHE CIIMHOB U YETHOCTEH COCTOSIHUM
smep B Momenu obomodek. OcraTodHOe
B3aumogeiicteue.  KoJjaeKTHBHBIE CBOWCTBA
snep. JedopmupoBannsie sapa. CocrosHHE
IBIDKEHUS HYKIOHOB B Je(QOpPMHPOBAHHOM
sape. BpamarensHple W KoJeOaTenbHEIC
cocrostHUs simep. CBSA3b ONHOYACTUYHBIX H
KOJUIEKTMBHBIX JBIKEHUM.

29

BzanmopeiicTBue
U3ITYYCHUS C
BEIIICCTBOM.

Ceuenne u amiuuTyna paccesHus. llotepu
SHEPrUM Ha WOHHM3ALHUIO U BO30yXICHHE
atoMoB. TopMo3Hoe wu3nydeHue. M3myuenue
BasuioBa-UepenkoBa. [IpoOeru 3apspkeHHBIX
yactull. B3aumopeiicTBue HEHUTPOHOB C

BEILECTBOM. 3amenuieHne HEHTPOHOB.
TerutoBele W pe30HAHCHBIE  HEUTPOHBI
Huddysus TEIUIOBBIX HEHTPOHOB.
[TpoxoxxaeHne Y-M3Iy4eHHsT 4epe3 BEIIECTBO.
3aBUCHMOCTH 3 PEeKTUBHBIX CEeYEeHUH

OCHOBHBIX MEXaHH3MOB B3aMMOJICHCTBHS Y-
KBaHTOB OT WX OJHEPIMM M OT CBOMCTB
BEIIECTBA. DJIEMEHTHI JO3UMETPHUH.
5.2.4nepubiepeaknun.5.2.1. OxcnepumenTan
BHBIC METONBI W3YUYCHUS SICPHBIX PEaAKIHH.
duznyeckue TIPHUHIINATIBI paboTsI
yckoputenel. JleTeKTopbl SAEPHBIX YacTHII.
Ceuenne peaxkuui. Kanansr SIIEPHBIX
peakiuif. 3aKOHBI COXpPaHEHUS B SIACPHBIX
pCaKkuuix. CBs13b MEXKAY CCUCHUAMU IIPAMBIX
1 00paTHBIX peakiuid. MexaHu3MbI sepHBIX
peakumii.  Mojenb  COCTaBHOTO  sapa.
Pezonancuele spepubsie peaxmuu. Dopmyna
Bpeiira-Burnepa. Hepe3oHaHCHBIE siiepHBIE
peakuuu uepe3 cocraBHoe snpo. Ilpsmele
saepHble peaknuu. VIcmomp30BaHWE HPSMBIX
SOCPHBIX ~ PEaknud A ONpenesIeHHs
KBaHTOBBIX XapaKTEePUCTUK SIIEPHBIX
coctossHui. OCOOEHHOCTHM  peakiui  Tof
JieficCTBUEM y-KBAaHTOB U 3apsDKEHHBIX YAaCTHII.
5.2.2./lejieHle ¥ CUHTE3 AaTOMHBIX sijiep.
OcHOBHBIE OKCIICPUMEHTAJIbHBIC TAHHBIC O
JCJICHUU U DHEPIrETUUCCKUEC YCIIOBUA JICTICHUA.
DneMeHTapHas Teopus JeneHus. JleneHue
M30TOIOB ypaHa M0/ JEICTBUEM HEUTPOHOB.
Dueprus aktuBanuu. LlenHas peakuus.
Koaddumment pasmHoxxenus. SnepHole
peaxTopsl. CunTe3 nerkux saep. Kpurepuit
Jloycona. DKcriepiMEHTaIbHbBIE METO/IBI
M3Yy4eHHUs AJepHbIX peakuuil. duznueckue
MIPUHITUITEI paboTHI yeKopuTenei. JleTeKTopsl
saaepHbIx yacTuil.IIpoGnems! ynpasisemMoro

29
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TSPMOSACPHOI0O CUHTE34A.

DKCepUMEHTAIb
HBIE METO/IbI B
(u3MKe BRICOKHX
SHEPrui.

[ToHsiTHE O COBPEMEHHBIX METOAAX MOITYUYEHHUS
Iy4KOB BBICOKMX »Hepruil. Haxonurenu
gacTUI. BcTpeuHble TydKkH.  DIEMEHTHI
PEIATUBUCTCKOW KHHeMaTuku. HaOmomeHue
MIPOIIECCOB POXKICHUS ¥ pPAacHaloB YaCTHII.
Metonsl  HaOMIONEHHWS  KOPOTKOXKHBYILIHX
YaCTHII.

29

OO01me cBOMCTBA
DJIEMEHTaPHBIX
YaCTHI]

JlenToHsbl, agpoHsl. YacTULIBI U aHTUYACTHULIBL.
MexaHu3Mbl B3aUMOJEHCTBUSI B MUPE YaCTHII.
3aKoHBI COXpAaHEHHs B MHpPE 3SIEeMEHTAPHBIX
gactull. Kiaccudukaims B3aUMOACHCTBHIA U
JJIEMEHTaPHBIX YACTHII.
7.2.1.91eKTpOMAarHUTHBIE

B3anMOJ e CTBUA.DJIEMEHTEI KBaHTOBOH
anekrpoauHamMuku. Juarpammel delinMana.
7.2.2.CubHbBIE B3aNMOIeHCTBUA "
cTpyKTypa aaponoB. Kiaccupuxanus wu
KBaHTOBEIE XapaKTePUCTUKH aJPOHOB.
CuMMeTpusi  CHJIBHOTO  B3aUMOJAEHCTBHSL.
KBapkn, TI0OOHBI W WX  OCHOBHEIC
xapaktepuctuku. L[Ber u apomar. KBapkoBast
CTpyKTypa anpoHoB. Popmyna HUMIHKUMBL
OJeMeHTBl  KBAaHTOBOH  XPOMOAWHAMMKH.
[IBeToBast CUMMETpPHUS CHJIBHBIX
B3aUMOENCTBUNH. ACUMIITOTHYECKAsT CBOOOAA
1 KOH(aITHMEHT.

7.2.3.2nekTpociadbie B3aUMO/IeliCTBHSA.
YHUBEpPCATBHOCTh €Ia00TO B3aWMOICHCTBUS.
3apsKeHHBIE u HelTpanbHbIe TOKH.
[lepenocunku cmaboro B3aWMONECHCTBUS -
npoMexxyTtodnsle  0o3oHBL — [lomatme o
MOJICBOM TEOpUHU CJAOBIX B3aWMOICHCTBHIA.
OO0benMHEHHE DJICKTPOMArHUTHOTO U CJ1a00To
B3auMozeicTBusA. Mozens BaiinOepra-Canama
ANIEKTPOCIIAd0ro B3aMMOJICHCTBHS.
Kanubposounas MHBapHUAHTHOCTh KakK
NPUHIMIT  TOCTPOCHUST TIOJNEBBIX  TEOPHit
JJIEMEHTaPHBIX YacTHII. Ilonstne )
JIOKAaTBbHON KaJIMOPOBOYHOW HWHBAPHUAHTHOCTH
U O CHOHTAaHHOM HApPYLIEHUH CHMMETPUH.
Huckpernsie cummerpun C, P, T u  CPT-
teopema. Hapymenune CP-murBapmanTHOCTH.
[Ipobnema TMOCTpOCHWS EIWHOW TEOPHH
CJ'Ia6BIX, BHCKTpOMaFHI/ITHBIX nu CHUJIBHBIX
B3aMOJICHCTBUIA.

29

Kocmuueckue
JTy4H.

[TepBuunoe KOCMHYECKOE U3JTy9IeHUE.
[IpoxoxxaeHne  KOCMHYECKOTO — W3ITy4YEeHHsI
gyepe3 atMocepy. [MnoTe3sl MPOUCXOXKICHHS

KOCMHUYCCKUX nyqef/'l.

29

SnepHas
acTpoQu3nKa

9.1.1.3ramsl pa3sutus BeeneHHoil.
CoBpeMeHHbIE IPEICTABICHHS O CTPYKTYpe
Bcenennoii. bapuonHas acummeTpus
Bcenennoii. TemHas matepusi. TemHas
sHeprus. 9.1.2.J103Be31HBIN HYKICOCHHTE3.
SlnepHble peakuuy B 3BE3/1aX.

29

10

DK3aMeH

29

Bcero:

34

50

50

288




CPC — camocTosTenbHast pabota ctyfeHrta, K — KoHTposb.

6. IlepeyeHb NPAKTHYECKUX 3AHATHI.

11

No No paznena u HaumenoBanue Tpynoem- OueHOYHbIE dopmupy-
/i TEMBI MPAKTHYECKUX PadoT KOCTh CpencTBa eMbIe
JTUCITUTLTUHBI (dacer) KOMIICTCHI]
(Monmyns) uu
1 2 3 4 5 6
1. | Temal Bsenenue. 5 KontponbHbie OIIK-1
Paznmemnsr 1.1-1.2 BOIIPOCHI. OIIK-2
Kontponbnas
pabora.
2. | Tema?2 OcHoBHBbIE CBOCTBa ) KonTpomnbHbie OIlK-1
Pasznensr 2.1-2.2 aTOMHBIX sIEP. BOIIPOCHI. OIIK-2
DNeMEeHTBI KBaHTOBOM
teopuu. CTpoeHue
aroma.
3. | Tema3 PannoakTUBHOCTD 5 KonTponbHbie OIIK-1
Paznernsr 3.1-3.6 BOTIPOCHI. OIIK-2
4, | Tema 4 Mopenu aTOMHBIX IAEP 5 KonTponbHbie OIIK-1
Paznenst 4.1-4.5 BOIIPOCHI. OIIK-2
5. | Tema s B3anmopneiictBue ) KonTpomnbHbie OIlK-1
Paznenbr 5.1-5.2.2 | uznydenus ¢ BOIIPOCHI. OIIK-2
BEIICCTBOM
6. | Tema 6 DKCTIepUMEHTATBHBIC 5 KonTpomnbsHbie OIIK-1
Paznensr 4.13 METOJBI (PU3UKH BOIIPOCHI. OIIK-2
BBICOKHX DHEPTHil.
7. | Tema7 OcHoOBHBIE CBOCTBa S) KonTpomnbHeie OIlK-1
Paznenbr 7.1-7.2.3 | aneMeHTapHBIX YACTHII. BOIIPOCHI. OIIK-2
8. | Tema 8 KocMmuueckue sryum. 5 KonTponbHeIe OIlK-1
Paznenst 8.1-8.4 BOIPOCHI. OI1K-2
9. |Tema9 SAnepHas actpodu3nKa. 5 KoHTposHBIC OIlK-1
Paznenst 9.1-9.2.3 BOIPOCHI. OI1K-2
10. DK3aMeH. 5 OIlK-1
OI1K-2
6.1 Ilsan caMocTOsITEILHOM PadoThl CTY1IEHTOB
Ne | Tema Bun 3ananue Pexomennyema | Kosmmuectn
HeJl CaMOCTOSITEILHOI 1 IMTEPaTypa | 0 4acoB
. padoThI
1 Beenenue BreaynuropHas N3ydyenune N3 cniicka
pabora. Hay4qHOW U OCHOBHOW 1 10
crieruanbHOU JIOTIOJTHUTEIBHO
JIUTEpaTyphl, I IUTEpaTypHI.
IIOATOTOBKA K
3aHATHAM,
BBIIIOJIHCHUEC
3aJaHUH 110
TEMam,
BBIHCCCHHBIM Ha
CaMOCTOATCIIBHO
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¢ M3yucHHE,
KOHCTICKTHPOBaH
He OTBCTOB Ha
KOHTPOJILHBIC
BOIPOCHIL.

OCHOBHBIE CBOUCTBA
ATOMHBIX ;mep.

BueaynutopHas
paborta.

N3yuenue
Hay4YyHOW U
crenuaabHON
JIUTEPaTyphI,
MOJrOTOBKA K
3aHATHUSM,
BBITIOJTHEHHE
3aJIaHAM 110
TEMaM,
BEIHECEHHBIM Ha
CaMOCTOSITEILHO
€ U3y4ueHue,
KOHCIIEKTUPOBaH
¥ OTBETOB Ha
KOHTPOJIHHBIC
BOIIPOCHL.

U3 crimcka
OCHOBHOH U
JIOIIOJIHUTEIIFHO
W TuTepaTyphl.

10

PagnoakTHBHOCTE.

BueaynutopHas
pabora.

N3yuenue
Hay4yHOW 1
crenuaabHOu
JIUTEPaTyphI,
MOJIrOTOBKA K
3aHATHUSM,
BBIIIOJIHCHUE
3aJIaHAM 110
TEMaM,
BBIHECCHHBIM Ha
CaMOCTOSITEIILHO
€ U3ydeHHue,
KOHCTICKTUPOBaH
¥ OTBETOB Ha
KOHTPOJIHHBIC
BOIIPOCHL.

U3 crimcka
OCHOBHOM U
JIOIIOJIHUTEIIEHO
W TuTepaTyphl.

10

Mopgenu aTOMHBIX
Aanep.

BreaynuropHas
paborta.

N3ydyenune
Hay4yHOU U
criequanbHON
JIUTEPATypHl,
MTOJTrOTOBKA K
3aHATHUSAM,
BBIIIOJIHEHUE
3aJaHuM 110
TeMaMm,
BBIHECEHHBIM Ha
CaMOCTOATEIILHO
€ U3y4eHNE,
KOHCIIEKTUPOBaH
1€ OTBETOB Ha
KOHTPOJbHBIE
BOIPOCHL.

W3 cnucka
OCHOBHOH H
JIOITOJIHUTEIHLHO
U IUTEepaTyphl.

10

BsaumoneiicTBue
H3JIYYCHHUS C

BreaynurtopHas
pabora.

N3yuyenue
HAy4YHOW U

W3 criucka
OCHOBHOH U

10
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BCIICCTBOM.

CIIeLMaIbHOM
JIATEPATYPHI,
MOATOTOBKA K
3aHSITHAM,
BBIIIOJIHEHHE
3aJIaHAM 110
TEMaM,
BBIHECEHHBIM Ha
CaMOCTOSTEIHHO
€ U3y4ueHue,
KOHCIIEKTUPOBaH
M€ OTBETOB Ha
KOHTPOJIHHBIC
BOIIPOCHL.

JIOTIOJTHUTEIFHO
W TuTepaTyphl.

ATOM B MarHUTHOM
II0JIC.

BreaynurtopHas
pabora.

Nsyuenue
Hay4HOU U
CreLHaIbHOM
JTUTEPATyPHI,
MMOATOTOBKA K
3aHATHAM,
BBIIOJIHECHUE
3aJaHuH 110
TeMaM,
BBIHECCHHBIM Ha
CaMOCTOSTEIILHO
€ U3ydeHue,
KOHCTICKTUPOBaH
HE OTBETOB Ha
KOHTPOJIbHBIE
BOITPOCHL.

U3 crincka
OCHOBHOM U
JIOIIOJIHUTEIILHO
U IUTepaTyphl.

10

OKCTIepUMEHTAIBHBIC
METOIbI PUUKU
BBICOKHX DHEPTHH.

BreaynurtopHas
pabora.

N3yuyenue
HAy4YyHOW U
CIIelMaIbHOM
JINTEPaTypHI,
MOJATOTOBKA K
3aHATHAM,
BBIIIOJIHEHUE
3aJIaHUM 110
TEMaM,
BBIHECEHHBIM Ha
CaMOCTOSITEILHO
€ U3y4YEHHE,
KOHCIIEKTUPOBaH
HiC OTBETOB Ha
KOHTPOJIHHBIC
BOIIPOCHI.

N3 ciincka
OCHOBHOH U
JIOTIOJTHUTETHLHO
U IUTepaTyphl.

10

OCHOBHBIE CBOUCTBA
3JIEMEHTAaPHBIX
YaCTHII.

BneaynutopHas
pabora.

Nzyuenue
Hay4yHOW U
crnernyaabHOM
JIUTEPATyphl,
TOJITOTOBKA K
3aHATHSM,
BBIIIOJIHCHUE
3aJlaHuH 110
TEeMaM,
BBIHECCHHBIM Ha

W3 criucka
OCHOBHOU U
JIOTIOJTHUTEJIHHO
U IUTEepaTyphl.

10
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CaMOCTOSITEITHHO
€ 3y4eHue,
KOHCTIEKTHPOBaH
Ve OTBETOB Ha
KOHTPOJIFHBIE
BOTIPOCHI.

8 Kocmuueckue yun.

BreaynuropHas
paborta.

N3yuyenue
Hay4yHOU U
CIEHaIbHON
JTUTEpaTyphl,
MTOJITOTOBKA K
3aHATHUAM,
BBITIOTHEHUE
3alaHuH 110
TeMaMm,
BBIHECEHHBIM Ha
CaMOCTOSITEIHHO
€ U3y4CHUE,
KOHCIIEKTUPOBaH
vié OTBETOB Ha
KOHTPOJIbHBIE
BOIPOCHI.

W3 cnincka
OCHOBHOH H
JIOTIOJTHUTENHHO
W IUTEepaTyphl.

10

9 SnepHas
actpodmsuka

N3yuenue
Hay4yHOW 1
crenuaabHOu
JIUTEPaTyphI,
MOJIrOTOBKA K
3aHATHUSM,
BBIIIOJIHCHUE
3aJIaHAM 110
TEMaM,
BBIHECCHHBIM Ha
CaMOCTOSITEIILHO
€ U3ydeHHue,
KOHCTICKTUPOBaH
¥ OTBETOB Ha
KOHTPOJIHHBIC
BOIIPOCHL.

10

IlonroroBka x
JK3aMeHy. DK3aMeH

W3 cnucka
OCHOBHOM H
JIOITOJIHUTEIHLHO
U IUTEpaTypHL.

10

6.2 MeToguyecKkue YKa3aHUsA M0 OPraHU3alMU CAMOCTOSITEIbHOM Pa0doThI CTYA€HTOB.

L[CJ'H: CaMOCTOSTEIbHOM pa6OTBI CTYACHTA — OCMBICIICHHO U CAMOCTOATCIIBHO pa60TaTL CHa4daja

¢ y4eOHBIM MaTepHalioM, 3aT€M C Hay4yHOU MHpOpMaIeil, 3a10KUTh OCHOBbI CaMOOPraHu3aluu

H CaMOBOCIIMTaHUA C TEM, YTOOBI IMPUBUTH YMCHHUEC B ,I[aJTI)HeI;'IHJCM HEMPEPHBIBHO MMOBLIIIATE CBOIO

npo¢eCCHOHAIBHYIO KBATU(PHKALIUIO.

B yuebHOM mporiecce BBLACISIOT J1Ba BUa CAMOCTOSITEIbHOM paboThI:
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- ayguToOpHas — caMoCTosiTeNbHas paboTa BBIMOMHSAETCS Ha YYEeOHBIX 3aHATUAX MO
HENOCPEACTBEHHBIM PYKOBOJICTBOM ITPETIOAABATEINS U IO €T0 3aJaHHIO.

- BHEayJUTOpHasi — CaMOCTOsATENbHAasi padoTa BBIMOIHIETCS CTYIEHTOM IO 33JaHUIO
npenojasarelis, Ho 0e3 ero HemocpeICTBEHHOIO y4acTHs.

CamocrosTenbHas paboTa IOMOraeT CTyAeHTaM:

1) OBaageTb 3HAHUSIMH:

- yTeHHe TeKcTa (y4eOHUKa, IepBOMCTOYHHKA, JOTIOJIHUTEIBHOM JINTEPATYPhl U T.1.);

- COCTaBJICHHE IUIaHa TEKCTa, rpadudeckoe N300pakeHNe CTPYKTYPbl TEKCTa, KOHCIIEKTUPOBAHUE
TEKCTAa, BBIIIMCKU U3 TEKCTA U T.11.;

- paboTa co CripaBOYHUKAMU H JPYTO CIIPABOYHOM JTUTEPATYPOH;

- 03HAKOMJICHHE C HOPMaTUBHBIMU M NPABOBBIMU JJOKYMEHTaMU;

- yueOHO — METOMUeCKasl M Hay4HO-UCCIIe0BaTeIbCcKas padoTa;

- HCIOJIb30BaHUE KOMIIbIOTEPHOU TeXHUKH, MIHTepHETa U Ap.;

2) 3aKkpenJIfiTh M CHCTEMATU3HPOBATH 3HAHUS:

- paboTa ¢ KOHCTIEKTOM JICKIIHIA;

- 00paboTKa TeKkcTa, HOBTOPHAs paboTa HaJl yueOHbIM MaTepuaioM yuyeOHUKa, IEpBOMCTOYHHUKA,
JIOTIOJTHUTEIBHOM JIUTEpaTyphl, ayiuo U BUAEO3ANHUCEH;

- IOJITOTOBKA IUJIaHA;

- COCTaBJICHHE TAOIUI] ISl CUCTEMaTH3alui y4eOHOro MaTepuara;

- IOJITOTOBKA OTBETOB Ha KOHTPOJIbHBIE BOIIPOCHI;

- 3a1l0JIHeHNe pabouelt TeTpaiy;

- aHAJIMTUYECcKask 00paboTKa TEKCTa,

- TOArOTOBKA MYJbTHMEMA TPE3EHTAMU M JOKJIAJ0B K BBICTYIUIEHHIO Ha CEMHHApe
(xoH(pepeHIHH, KPYIJIOM CTOJIE U T.11.);

- IOJITOTOBKA pedepara;

- cocTapJeHne 6ubmuorpaduu UCIOIb30BAHHBIX HCTOYHUKOB;

- TECTUPOBAHUE U JIp.;

3) ®opMupOBATH YMEHHS:

- pelleHre CUTYallMOHHBIX 33/1a4 U YIPaXXHEHUH 1o o0pasiy;

- BBIMOJIHEHHE pacuyeToB(rpaduuecKkre U pacueTHbIe paboThl);

- IOJITOTOBKA K KOHTPOJIbHBIM padboTam;

- IOJITOTOBKA K TECTUPOBAHUIO;

- ONBITHO-3KCIIEpUMEHTAIbHAsL padoTa;

- IOJITOTOBKA K BBITYCKHOW KBaTH(PUKALMOHHOM padore.

[Tpouecc n3yueHus: AMCUUIIIMHBI HApaBieH Ha (OPMUPOBAHUE CIETYIOIINX KOMIETEHIINMN:
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OIIK-1

Crioco6eH npuMeHsTh 6a30Bble 3HaHUS B 007acTH (GU3UKU U pafuo(U3UKH U UCTIONB30BaTh UX B
npodeccruoHaIbHOI JeSITEIEHOCTH, B TOM YHUCIIE B C(epe MeAarornueckoil eaTeIbHOCTH;

OIIK-2
Cnocoben IPOBOAUTH SKCIICPUMCHTAJIBHBIC U TCOPCTUUCCKUC HAYUHBIC UCCIICOBAHU A 06’LCKTOB,
CHUCTEM U IIPOLCCCOB, O6pa6aTBIBaTB " NpCACTABIATE OKCIICPUMCHTAJIBHBIC JaHHBIC,

7.JIpuMepHasi TeMaTHKA KyPCOBBIX padoT (MMP0eKTOB) (IPpY HAJTMYMM)
KypcoBbie paboThl yueOHBIM IIJIAHOM HE MPEAYCMOTPEHBI
8. YueOHo-MeTonn4eckoe 1 HHGOPMALMOHHOE O0ecniedyeHre JUCIUIIIMHBI (MO1YJIs1):

a). OcHoBHas UTEparTypa:

1. DkcnepuMeHTaNbHAs sAepHas GU3HKa [ DINEKTPOHHBIN pecypc] : yUeOHUK : 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 : ®usuka aromuoro siapa / K. H. Myxun. - Mocksa : Jlans, 2009. - 336 c. : wi. -
ISBN 978-5-8114-0740-8. - ISBN 978-5-8114-0738-5

2. Kanurtonos, Urops Muxaiisiopu4.

Brenenue B ¢pusuky siapa u yactuil [Texcr] : [yuebnuk] / M. M. Kanutonos. - 4-e usn. -
Mocksa : DU3MATIIUT, 2010. - 513 c. ; HeT. - Pexum noctyna: 9bC "Pykont". - Heorpanuu.
noctym. - ISBN 978-5-9221-1250-5

3.CuByxuH, [Imutpuii BacuibeBuu.

O6mmit kypce husukn [ DneKTpoHHBIN pecypc] : yaeOHoe mocobue. B 5 T. T.V. Aromnas u
sanepHas gusnka — 3-e uzn. crep. / [. B. CuByxun. - Mocksa : ®DUIMATIINT, 2008. - 784 c. -
Pexxum noctyna: DBC "Ai#bOykce". - Heorpanmu. nocrtym. - ISBN 978-5-9221-0645-0

0). JlononHuTeILHAS JTUTEPATYypa:

1. Uponos, Urops EBrennesuy.

KBanroBas ¢usuka [Tekcr] : ocHoBHBIE 3akoHbI / W.E. Uponos. - 2-e u3n., nom. - M. :
bunowm. Jlaboparopwus 3uanuii, 2004. - 256 c. : rpad. ; 22 cM. - (TexHUYECKUl YHUBEPCHUTET). -
[Tpeam. ykas.: c. 252-256. - ISBN 5-94774-058-3(283k3)

2. OkyHb, JleB bopucosuu.

OneMeHTapHOe BBeieHUE B (pu3HKy anemenTapHbix yactull [Texcr] / JI. b. OkyHs. - 2-e
U3MI., UcTp. U A0IL. - M. : ®usmariut, 2006. - 128 ¢. ; 21 cMm. - bubmuorp.: c. 122. - [Ipeam. ykas.:
c. 123-127. - ISBN 5-9221-0640-6 (33x3)

3. MyxuH, Koncrantun Huxkudoposuu.

OkcnepuMeHTanbHas saepHas gusnka [Tekct] : B 3-x T.: yuebnuk / K. H. MyxuHs. - 6-e u3n.,
uctp. u qnom. - CII6. : Jlans, 2009 - ;21 cm. - (Knaccuueckas yueOHas mureparypa mo
¢duznke) (Yuebuuku nms By30oB. CrieriuanbHasi TUTEpaTypa).

T. 3 : ®usnka snemenTapHbIx yactull. - 2008. - 412 c. - ISBN 978-5-8114-0741-5 (27kR)
I1}). IporpamMmHoe oﬁ.ecneqe}me /% fovo < ”///6— e W

HTEPHET UCTOUYHUKH:
HayuyHbIe MyOIMKalKU B peepaTUBHBIX KypHAJIAX MO aKTya)IbHbIM UPOOIEMAM (PUSUKMU;
Marepualbl HayqHbIX KoH(epeHIuid. B yacTHOCTH Hay4Has 31eKTpoHHas Oubnuoreka elibrary.ru;
anekTpoHHas oudaunoreka « Tpyast yuensix UT'Yy» (http://elib.library.isu.ru); DnexrpoHHsie
BEpCHUU KypHaJOB: “Ycnexu pusndeckux Hayk”’, “V3BecTus By30B (cepus pusuka)”’, “Ousnka
TBepAOro Tena”, “Du3nka U TEXHUKA MOITyIPOBOJHUKOB WWW.nanodigest.ru — MuTepenet
’KYpHaJI 0 HAHOTEXHOJIOTHSIX
r) 6a3bl JaHHBIX, THPOPMALMOHHO-CIIPABOYHBIE M TOUCKOBBIE CUCTEMBI



http://elib.library.isu.ru/
http://www.nanodigest.ru/
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uH(OpMAIMOHHAs CUCTEMA JOCTYIA K POCCUHCKMM (H3MUSCKUM KypHaIaM U 0030pam
BUHUTU PAH (http://www/viniti.ru); snexrporsas 6ubimmoreka TOMCKOTO TOCYHUBEPCUTETA
(http://ido.tsu.ru/cd-dvd/19/.

9. MarepuaJibHO-TEXHMYECKOe o0ecneyeHue JUCHUIIMHBI (MOTYJIs1):

KomnbrorepHbele mpe3eHTanuu, IporpaMma Uil TECTHUpOBaHUA. UTeHHMe JIeKIUil
COIIPOBOXAAETCSl  JIeMOHCTpalued uHdopManuu (MyJIbTUMEIUMHBI 1poekTop, o¢ucHoe
o0opynoBaHHME I OINEPAaTUBHOIO Pa3sMHOXKEHHMsS HMIUIFOCTPATUBHOIO U Pa3laTOYHOIro
JEKIIMOHHOT'O MaTepUaJIOB).

10. O6pa3oBaresibHbIE TEXHOJIOTUM:

Ne .

w/n Buabi yueOHoii padoTsl Oo0pa3oBaresibHbIE TEXHOJIOTUH

1. Jlekusa Beéoonas nexyus, ungopmayus nexyus, IEKUUS C
AJIEMEHTaMH JIUCKYCCUU, HHTEPAKTHBHAS JICKITHS
(mexuwmst muanor), HGOPMAIIMOHHAS JIEKITHUS C
3JIEeMEHTaMu 00paTHOM CBSI3H.

2. IIpakTuyeckoe 3ausaTue | 3aHsATHE — pellleHUE 3a/1a4.

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

* Texylii KOHTPOJIb OCYILIECTBIISECTCS B YCTHOM U MUCbMEHHOW (hopMe MPH BHINOJIHEHUH
CTy/IEHTaMU Y4eOHBIX 3a/laHu} - PEIIeHNH 3a]1a4 U BBIITOJTHEHUN KOHTPOJIBHBIX paboT Ha
IIPOTSKEHUU BCETO Kypca.

* IIpoMeXyTOUHBIN KOHTPOJIb — YCTHBIE U TUCHMEHHBIE OTIPOCHI.

* ITOrOBBII KOHTPOJIb — SK3aMEH.

IIpumepHbIii NepeYeHb BOIIPOCOB K IK3aMeHY.

1. OcHoBHbI€ 3Tanbl pa3BUTUS (GUBUKH sI/Ipa U AIEMEHTAPHBIX YaCTHII.

1.1 Macuta0bl SBISHUNA MUKPOMHpA.

bopoBckas Teopust aroma. 3aKOHOMEPHOCTH B aTOMHBIX CIleKTpax. Mozens aroma TomncoHa,
Pesepdopna. OneiTel 10 paccesnuto anbda yactuu. [loctynarst bopa. Onsat @panka u ['epua.
DnemeHTapHas OOPOBCKasi TEOPHUs BOJOPOIHOTO aToMa.

KBanTomexanuueckast Teopusi BogopogHoro aroma. ['mnoresa ne-bpoitns (Bonna ne-bpoitns).
BomnHoBsIe cBolicTBa BemecTBa. YpaBHenue [Ipéaunarepa (co BpemeneMm u 6e3).
KBanTOMexaHH4YecKoe ONMUCaHue ABWKEHUsE MUKpodacTHil. CBOWCTBA BOIHOBON (DYHKIIUH.
MHuorosnekTpoHHble aToMbl. CTIIEKTPHI MIETOYHBIX MeTauioB. Hopmanbabiil ad ekt 3eemana,
aHoMaJIbHBIN 3 dexT 3eemana. MyabTUIUIETHOCTh CIIEKTPOB U CIIUH JIEKTPOHA.
Pesynprupyromuit MOMEHT UMITYJIbCS MHOTO3JIEKTPOHHOTO aTtoma. Pacripenienenue 31eKTpoHOB B
aToMe I10 SHEpreTH4ecKuM ypoBH:M. [lepuonuuecHas cucrema MeHaeneesa (IpUHIUIIBI
nocTpoeHus Tabnuibl aroMoB). PentrenoBckue criekTpsl. LlluprHa criekTpanbHbIX TUHUH.
BrIiHyX1€HHOE U3ITyUYeHUE.

Mouiekymbl 1 KpUCTAIUIBI. DHEPTUs MOJIEKYIIbl. MoseKyasapHbIe CIeKTpbl. KoOMIMHAIMOHHOE
paccesinue cBeta. TermnoéMkocTh KpuctamioB. Dddexkr Méccbayspa. Kparko o nazepax u
HEJTMHEHHOM onTrKe (y>ke ObLIO Y Bac B Kypce ONTHKH).

2 CBoiicTBa aTOMHBIX sAJIep. DNEMEHThI KBAHTOBOU Teopuu. CTpOeHUE aToMa.

2.1 OmpiT Pesepdopna 1o paccessHuio o-4acTHII.


http://www/viniti.ru
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2.2 SInpo xak cuctema B3aMMOZCHCTBYIOIIMX IPOTOHOB M HEUTPOHOB. 3apsia sapa. MaccoBoe
quCIIO B Macca siapa. Pasmepst siaep. @opmpaxrop sapa u HykioHoB. M3otombl. M306apkr.
Oueprus cBs3u saapa. [lomysmnupudeckas Gopmyrna A S3HEPTUH CBA3HU sApa.

2.3 CriuH 1 MarHUTHBIA MOMEHT si/ipa. DKCIEPUMEHTHI [0 U3MEPEHUIO0 MarHUTHBIX MOMEHTOB
anep. S nepHblii MarHuTHbINA pe3oHaHc. CTaTuuecKre MyJIbTUIIONBHBIE MOMEHTHI SIEP.
DNEeKTpUYECKUN KBaJIPYIIOJIbHBIM MOMEHT sJIpa.

2.4 KBaHTOBOMEXaHUYECKOE ONKCAHUE SACPHBIX COCTOSIHUM. Cyneprno3uius COCTOSIHUM — OAMH
U3 OCHOBHBIX ITPUHLUIIOB KBAHTOBOM MeXaHUKHU. YeTHOCTh BOIHOBOW (yHKIMHU. CBOHCTBA
CUMMETPUHU BOJIHOBBIX (DYHKIIMH ISl TOXKAECTBEHHBIX YyacTull. bo3ous! u hepmuonsl. [Tpunumn
[Taynu. Craructuku saep. M3oronudeckuil CiMH A1pa.

2.5.HyKJIOH-HYKJIOHHBIE B3aUMOJENCTBUS. [J[eHTPOH - CBA3aHHOE COCTOSIHUE B N-p -CUCTEME.
OcHOBHbIE XapaKTEePUCTUKU AeUTpoHA. MarHUTHBIN U KBaApyHOJIbHBI MOMEHTHI JIEHTPOHA.
Bonnosas ¢yHkuus aedtpona. TeH30pHBINA XapakTep aaepHbIX cuil. PaccesiHue HEMTpOHOB Ha
npoTtoHax. CiMHOBas ¥ CIMH-OpOUTAJIbHAS 3aBUCUMOCTH SIAEPHBIX clil. OcOOeHHOCTH
paccesiHus TOXKAECTBEHHBIX YacTHUIl. 3apsA0Basi HE3aBUCUMOCTb AepHBIX cril. OO00IICHHBIIH
npunuui [Taynu. OOMeHHBIN xapakTep sIepHbIX cuil. J[ByXHYKIOHHBIN noTeHuan. CBOWCTBO
HACBIIICHUS SACPHBIX CUII. Me30HHas Teopus sACPHBIX CUIL

3. PanuoaktuBHOCTh. EcTECTBEHHAs! M UCKYCCTBEHHAS paluOaKTUBHOCTh. CTaTUCTUYECKUI
XapakTep pacrnaja. 3akoH paJIu0aKTUBHOTO pacnana. AKTUBHOCTh. N-P nuarpamma. Maruueckue
yucaa. OcTpoBa CTaOUIBHOCTH.

3.1 PaguoakTuBHBIE psI/Ibl. G-paciiaji. JHEPreTUUECKoe yCclIoBUe o -pacnajia. OCHOBHBIE
SKCIIEPUMEHTAJIbHbIE 3aKOHOMEPHOCTH 0 -pacraia. IEeMEHThl TEOPUH 0 -pacmajia. 3aKoH
I'efirepa-HarTona.

3.2 KnacTtepHslit pacna.

CroHTaHHBIN pacnaj.

[IpoToHHBIN pacna.

HevitponHnslii pacna.

3.3 B-pacnan. Buasr  -pacmana. [IpaBuna orbopa. DHepreTHUecKre yCIOBHS 3-pacnaioB.
CrHeKTphl ANEKTPOHOB. XapaKTEPUCTUKN HEUTPUHO. DKCIIEPUMEHTAIBHOE J10Ka3aTENbCTBO
CYIIIECTBOBaHMs HEUTPUHO. DeMeHThl Teopuu B -pacnana. K-3axsar u B+ -pacnan. [lonarue o
ciabbIX B3auMoJieiicTBUsAX. PaspemieHnHble u 3anpenienHsie B -nepexoabl. Hecoxpanenue
4YeTHOCTH TIipH 3 -pacmane. JIBoitHoM [ —pacma.

3.4 y-uznyueHnue saep. DNEKTPUUECKUE U MarHUTHbIE nepexo/sl. [IpaBuia ordopa o MOMEHTY U
YETHOCTH JJIs1 Y -TlepexoAoB. BeposTHoCTH nepexonoB. AnepHas nuzomepus. BHyTpeHHss
koHBepcus. D dekt Meccbayspa u ero npuMeHeHHe B GU3UKE U TEXHUKE.

4. Monenu atoMHBIX siiep. Kitaccuukanus monenei sapa.

4.1 KanmenbHast Mmozienb siapa. Moaens pepmu-rasa. Pacnipenenenue suepHoi TUIOTHOCTH.

4.2 ®dusndeckoe 000CHOBaHUE 000JI0UETHOMN CTPYKTYPHI sijipa. [loTeHman ycpeTHeHHOTO
sinepHOTo 1mojis. CUIbHOE CIMH-OpOUTaNBHOE B3auMoaecTBre. OTHOYACTUYHBIC COCTOSTHHSI B
YCPEIHEHHOM siIepHOM ToTeHIrane. OObsiCHEHNEe CIIMHOB U YETHOCTEM COCTOSTHUM si/iep B
Mozenn obonouek. OCTaTouHOE B3aMMOAECHCTBHE.

4.3 O0o06meHHast MofeNb siipa. JIUMONBHBIN U KBAAPYIOIbHBIH MOMEHT si/ipa.

KonnexruBnble cBoiicTa siaep. JepopmupoBannsie sapa. CocTosSTHUE NBUKEHHUS HYKJIOHOB B
nedopmupoBaHHOM siape. BpamarensHbie U koseOaTenbHbIe COCTOSHUS siaep. CBs3b
OIHOYACTUYHBIX M KOJIJIEKTUBHBIX ABMIKEHUM.

5. BaumoneiicTBue AACPHOTIO UBJIYUCHUA C BCILICCTBOM.
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5.1 TlonepeyHoe cedyeHre U aMILTUTYIa paccestHUs. 3aKOH OCcNIabIeHuUs Y3KOTo mydKa.
JuddepenunanpHoe nonepeyHoe ceueHue. TouHoe perieHue 3a1auu paccesHus. Paccesnue B
KynaoHoBckoM monie. @opmyna Pesepdopna.

5.2 B3anmoneiictBue (GoTOHHOTO M3IydeHus ¢ BenecTBoM. Dotorddext. Oxe 2P dexT.
Xapaxktepuctuueckoe uznydenue. Komnron s dexr. KomOunanmonnoe paccestue.
O06pa3oBanue 31eKTPOH-TO3UTPOHHBIX nap. [lozutponnit n annurmsiuus. SI1P napanoxc.
KBanToBas tenenopranus. Kantossiit 3pdexr 3enona. [IpoxoxkaeHue y-uzaydeHus yepes
BELIECTBO. 3aBUCUMOCTb A((EKTUBHBIX CEUEHUN OCHOBHBIX MEXaHW3MOB B3aMMO/IEUCTBUS Y-
KBAaHTOB OT X PHEPIMH U OT CBOICTB BEILECTBA.

5.3 B3aumoneiicTBue HEMTPOHOB ¢ BemecTBoM. Kitaccuduxanyst HEHTPOHOB MO SHEPTHUSIM.
5.3.1 Yopyroe paccesiHue (n,n) (IOTEHIHAIBHOE YIIPYTO€ paccesiHue, yIpyroe paccesHiue yepes
cocTtaBHoe s71po). Heynpyroe paccestaue (n,n’) (mpsimoe siiepHOE B3aMMOJICHCTBHE, YEPEe3
cocTaBHOE sA1p0). PaccesHrue HEUTPOHOB B 1a0OPaTOPHOI CUCTEME U B CHCTEME LIEHTpa Macc.
Monenb coctaBHOTO siipa. PezonancHsie siaepHbie peakuuu. @opmyna bpelita-Burnepa.
HepezonaHcHbIE siiepHBIE PEAKIIUH YEPE3 COCTaBHOE AAPO. [IpsMBble sepHble peaKkIyHy.
Hcnonp3oBaHue NPSAMBIX SAEPHBIX PEAKIUH JUIs ONIpeIeIeHUs] KBAHTOBBIX XapaKTePUCTUK
AJIEPHBIX COCTOSHUM.

5.3.2 PaguanioHHbIN 3axBar (n,y). 3axBaT HEUTPOHA C MMOCIEAYIOIIUM UCITyCKaHUEM
3apsHKEHHBIX U He3apsHKEHHBIX YacTull (n,a), (n, p), (n,2n). 3axBaT HEUTPOHA C MOCIETYIOLIIM
JIeJICHUEM SITIEp — BRIHY)KIEHHOE jaeneHue (n, f).

5.3.3 Jlenenue u cUHTE3 aTOMHBIX siiep. OCHOBHBIE SKCIIEPUMEHTAJIbHBIE JJAHHBIE O JEJICHUU U
HHEPreTUYECKUE YCIIOBUS JAeNeHUs. DlIeMeHTapHas Teopus AejieHus. JlejreHue n30TonoB ypaHa
oA JeficTBueM HeUTpOoHOB. DHeprus aktuBauuu. Llennas peakius. Koaddunuent
pa3mHoOXeHus. SAnepHble peaktopbl. CunTe3 serkux saep. Kpurepuii Jloycona.
DKclepuMEHTalIbHbIE METO/Ibl U3YUEHHUS AAEPHBIX peakiuil. Du3nueckue NPUHIMIIBI padOThI
yckopureneil. Jlerexktopsl saepHbix yactuil. [Ipobiaemsl ynpaBiasieMoro TepMosiIEpHOTO CUHTE3A.
EcrecTBeHHbIH siaepHbIi peakTop B OKIIO.

5.4 B3aumoselicTBHE 3apsiKEHHBIX YaCTHIL C BEIIECTBOM

5.4.1 Heynpyroe B3auMO/ICiICTBHE 3apsyKEHHBIX YaCTHIL ¢ BeniecTBoM. [lotepu sHepruu Ha
MOHM3AIINIO U BO30YX/I€HHE aTOMOB — HOHU3ALIMOHHBIE IOTEPU. PagualiioHHble MOTepH -
Topmo3zHoe uzinyuenue. @opmyna bere.

5.4.2 Ynpyroe B3auMoAeCTBHE 3apsKEHHBIX YaCTHI] C BELIECTBOM. PaanannonHoe
nedexToobpazoBaHue

5.4.3 Uznyuenue BaBunosa-UYepenkona. [lepexognoe uznyuenue. Mcnonb3oBanue 3Tux

3¢ (}eKToB At peTUCTPALIUU 3apsHKEHHBIX YaCTHIL.

5.4.4 TIpoGern 3apsKEHHBIX YacTULl. Tpeku 3apspKEHHBIX YaCTHII.

DJeMEeHTHI 103UMETPHH.

5.5 S nepHble peakuum.

5.5.1.OkcnepuMeHTaIbHbIE METO/bI U3YUECHUS AJIEPHBIX peakinil. @u3ndecKue MPUHIIUIBI
pabotsl yckoputenei. Jletekropsl siaepHbix yactuil. Ceuenue peakuuil. Kanansl saepHbIx
peakuuii. 3aKOHBI COXpaHEHUS B sIIEPHBIX peakiusix. CBA3b MEXKIY CEUCHUSIMHU MPSIMBIX U
00paTHBIX peakiuil.

6.1.OxcriepuMeHTaNbHBIE METO/IBI B (PU3UKE BHICOKHUX dHEPTHid. [IoOHSATHE O COBpEMEHHBIX
METOAAX IOIY4YEHHS IyYKOB BBICOKMX dHepruil. Hakonurenu gyactun. Berpeunsle mydxu.
DJeMeHTHI peIsSTUBUCTCKON KnHeMaTuku. HabnoneHue mpoueccoB poskI€HUS U paciaioB
yactull. MeTo/ sl HaOIIOAEHUS KOPOTKOXKHUBYILUX YaCTHUIL.

7.0061mue cBOMCTBAa AleMEHTapHbIX YacThll. JIENTOHbI, aApOoHbl. YacTUIbl 1 aHTUYACTHUIIBL.
MexaHu3Mbl B3aUMOJECICTBYS B MUPE YaCTULl. 3aKOHBI COXPAHEHHS B MUPE DJIEMEHTapHBIX
yactull. Krnaccuduxaius B3auMoaeCTBUI U 2IEMEHTAPHBIX YaCTHII.
7.1.251eKTpOMarHuTHHIE B3aUMOJEHCTBUA. JIIEMEHTbl KBAHTOBOM AIIEKTPOAVMHAMMKH.
Jwuarpammsl PeliHMaHa.
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7.2.CunbHble B3aUMOJIEHCTBHA U CTPYKTYypa apoHoB. Kiaccudukanus 1 KBAaHTOBbIE
XapaKTEepUCTUKH aipoHOB. CUMMETpHUS CUIIBHOTO B3auMojieicTBus. KBapku, IIIOOHBI U X
OCHOBHBIE XapakTepucTuku. L[Bet n apomar. KBapkoBas cTpykrypa aapoHoB. @opmyia
Hummmxumel. D1eMeHThl KBaHTOBOM XpOMOJIMHAMUKHU. L[BeToBas CUMMETpHs CUIIBHBIX
B3aUMOJIEHCTBUI. ACUMIITOTHYECKAs CBOOOA U KOH(paITHMEHT.

7.3.2nexTpociadbie B3aMMOJEHCTBUS. YHUBEPCAIBHOCTD C1A00T0 B3aUMOICHCTBUSI.
3apspkeHHbIE M HelTpanbHble TOKU. [lepeHocunky c1aboro B3auMoAEeHCTBUS - IPOMEXYTOUHbIE
6030HbI1. [ToHsITHE O MONEBOM TeOpHH caabbIX B3auMoaecTBuil. OObeaAHEHNE
AIIEKTPOMArHUTHOTO U ci1aboro B3aumozencTBus. Moaens BaiinGepra - Canama snekTpocinaboro
B3aUMOJICHCTBHSL.

7.4 KanuOpoBOoYHAas MHBAPUAHTHOCTH KaK MIPUHIUI TOCTPOCHHUS MOJIEBBIX TEOPUA
aneMeHTapHbIX yacTull. [loHsTre o nokanbHON KanuOpOBOUHON MHBAPHAHTHOCTHU U O
CIIOHTaHHOM HapyLIEHUH CUMMETPHH.

7.5 Quckpernsle cummerpuu C, P, T u CPT - teopema. Hapymenne CP-unBapuanTHocTH.
[Tpobnema nocTpoeHust €AMHOM TEOPHH CIIa0BIX, HMEKTPOMArHUTHBIX U CHIIBHBIX
B3aUMOJICHCTBH.

8. Kocmuueckue myun. [leppruuHoe kocmudeckoe uainydeHune. [IpoxoxieHne KoCMHYeCKOro
U3JIy4eHus yepe3 armocdepy. [ umoresbl nponucxox1eH!st KOCMUYECKUX JTydeH.

9. SlnepHas actpodusmKa.

9.1 Dramel pa3Butusa Beenennoit. CoBpeMeHHBIE TTPEACTABICHUS O CTPYKType Beenennoii.
bapuonHnasa acummerpus Beenennon. Temuas marepus. Temuast sHeprus.

9.2.J103BEe31HBII HYKJIEOCUHTE3. SIepHbIE pEaKIMH B 3BE3/aX.

No 1

®epmuoHamu gBIsit0TCA (BbIOepeTe 1 BapuaHT, TOMKHBI OBITH (PEPMUOHAMHU BCE 3 YACTHUIIHI)
1) ¢potoH, MPOTOH, NEKTPOH

2) MUOH, TO3UTPOH, HEUTPOH

3) IpOTOH, HEUTPOH, AEKTPOH

4) ¢otoH, MHoH, anb(ha-yacTuia

BepHsriii oTBeT - 3

Ne 2

YTO 13 MEepeYrCICHHOTrO HE SBISETCS CBOMCTBOM SIJIEPHBIX CHIT

1) ManeIil paguyc nelcTBHS

2) OOMEHHBII XapaKTep sICPHOTO B3aUMOJICHCTBUS

3) 3aBUCHMOCTH OT CIIMHOB B3aMMO/ICHCTBYIOIINX YACTHUI]

4) He 3aBUCAT OT B3aUMHOM OPUEHTAIUU CTUHOBOTO M OPOUTAIILHOTO MOMEHTOB HYKJIOHA

BepHbiii otBerT - 4

Ne 3

B pamMkax kakoil MoJieTu aTOMHOE S,IpO PacCMaTpUBAETCS KaK BBIPOXKICHHbIN depmu-ras
(HyKJIOHBI 32aHUMAIOT HW)KHUE YPOBHM), 3aKJIFOUEHHBIN B OTEHIIMAIBHOM SIME.

1) xanenabHas MOJETb

2) monenb depmu-raza

3) monens bo3e-koHaeHcara

4) monens Jupaxa-Tomrcona
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BepHnbiii oTBeT - 2

Ne 4

Kakoe 13 uncen He SBISCTCS MArHYSCKUM YUCIIOM IIPOTOHOB
1)8

2) 20

+3) 52

4) 114

Bepusrii otBer - 3

HporpaMMa CcoCTaBji€HAa B COOTBCTCTBHHU C cDeI[epaJ]LHBIM rocyaapCTBCHHbBIM O6pa3OBaTeJ'H>HBIM
CTaHapTOM.

Pa3pabdoTyuk:

%@\ noueHT Kadeapsl o0IIei 1 IKCepuMeHTaIbHOH (u3uku UT'Y,

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

[Tporpamma cocraBiena B coorBeTcTBuu ¢ TpedoBanusmMu @I'OC BO no HanpaBieHuto u
IpOQHIII0 TOATOTOBKU .

[TporpamMma paccMoTpeHa Ha 3aceiaHnn Kadeaphl 00IIel U SKCIIEPUMEHTATBHON (QU3NKH
nury
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Hacrosimass mporpamMMa He MoOKeT ObITH BOCIPOU3BeAeHA HM B Kakoil ¢opme 0e3
NpeABaAPUTEIbHOI0 MUCbLMEHHOTO pa3penieHus Kadeapbi-pa3padoTyuKa MPorpaMmbi.



