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Beenenune

IIponecc pemeHus 3ajay CIyXkKUT OAHUM U3 CPEACTB OBJIAJCHUS CUCTEMON Hay4yHBIX 3HAHUH 1O
TOMY WJIH HHOMY yueOHOMY npeamMeTy. OcoOeHHO BeIHKa ero pojb npu o0yueHnn Gu3uke, rae 3a1aun
BBICTYNAIOT JIEHCTBEHHBIM CPEACTBOM (OPMHPOBAHUS OCHOBOIOJAraroIuX (U3NYECKUX 3HAHUM U
y4eOHBIX yMeHUH. B mporecce perenus CTyJeHThl OBIIaIEBAIOT METOAAMHU UCCIICIOBAHUS PA3TUIHBIX
SBJICHUHM IPUPOABI, 3HAKOMSATCS C HOBBIMU NPOIPECCUBHBIMHU HJESIMU M HAayYHBIMH OTKPBITHSMU, C
HOBBIMH MTPO(HECCHSIMHU.

CucrtemMaTnueckoe pelieHue 3ajad cnocoOCTBYET Pa3sBUTHIO MBIIIJICHUS CTYJ€HTOB, BOCIIUTHIBAET
TPYAOI00ME, HACTOWYMBOCTD U SIBIISIETCA XOPOLIMM CPEICTBOM KOHTPOJIS 3a 3HAHUSIMH, YMEHUSIMU U
HaBBbIKAMHU.

OCHOBHBIMU HeJSIMH U3Y4YEHHUSI Kypca SIBJISIOTCS:

- OCBOEHHME OCHOBHBIX MOJIOKEHUH s1epHOI PU3UKH, GU3UKU 3JIEMEHTAPHBIX YaCTHULL, a TAKXKE UX
KOCMOJIOTUYECKHUE ACTIEKTHI;

- OBJIaZICHHE HABBIKAMU SKCIIEPUMEHTAILHON SAepHON (QU3UKHU U (PU3UKU YaCTHII,

- Pa3BUTHE UHTEIIEKTYaJIbHBIX U TBOPUYECKUX CIIOCOOHOCTEH, CAaMOCTOSATEIBHOCTHU IPU PELICHUN
(bu3nYecKux 3a/1a4 U BBIIIOJHEHUN SKCIIEPUMEHTANIbHBIX HUCCIIEJOBAHUM;

- BOCIIUTaHHE YOSKICHHOCTH B BO3MOKHOCTH TIO3HAHUS PUPOJIBI, B HEOOXOAMMOCTH Pa3yMHOTO
UCIOJIb30BAHUSA JIOCTHXKEHUH HAyKH M TEXHOJIOTMH JJs JaJbHEHIIEro pa3BUTUS 4YEIOBEYECKOIo
o0IIecTBa, YBaKEHHS K TBOPLIAM HAYKH U TEXHUKH.

JloCTHKEHHE TOCTAaBJICHHBIX IIeJIell OCYLIECTBIACTCS IYyTEM KOMIUIEKCHOIO IpenojaBaHus
JUCHUIUIMHBL, YTO BKIIIOYAET B CeOsI:

- 03HAKOMJIEHHUE B paMKax JIEKIHOHHOI'O Kypca ¢ OCHOBHBIMU IIPEJICTABICHUSMH sIIEPHOM QU3UKU
(cTpoeHHe U CBOMCTBA aTOMHBIX SAEp, PAJAUOAKTUBHBINA pacmaj, siIepHble PeaKlUy, B3auMOIEHCTBUE
SJICPHOTO M3JIy4EHHMs] C BEIIECTBOM), (U3MKM YacTHIl (CBOMCTBa 4YacTUL[ W B3aUMOJEHCTBHIA,
OKCIIEPUMEHTHl B (U3MKE BBICOKMX OJHEpPrHil), a TakXKe COBPEMEHHBIMH acTpO(U3NUECKUMU
MPEJCTaBICHUAMH (IBOJIIOLIUS U cOCTaB BeelleHHOM, HYKII€OCHHTE3 B 3B€3/1aX, KOCMUYECKHE JTy4H);

- pellleHre Ha MPAaKTUYECKUX 3aHATHIX (PU3MUECKUX 33/a4 10 Kypcy;

- BBIMOJIHEHUE JTa0OPAaTOPHOI0 MPaKTUKyMa IO KypCy.

B pesynbrare wu3yueHus AUCHUIUIMHBI Yy oOyyarommxcs (OpMHUpYIOTCS —CIEAyIOLIUe
KOMIIETEHIMH (B COOTBETCTBHHM C 00pa30BaTEIbHBIM CTaHAAPTOM):

NJI-2yk-1 OCYIIECTBISIET TOUCK, OTOOP M CHUCTEMAaTH3aIMI0 WHPOPMALWU Ui ONpPEICTICHHS
aJIbTEPHATUBHBIX BAPUAHTOB CTPATETUUYECKUX PEIIEHUH B MPOOIEMHON cUTyauu

NJI-3yk-1 ompenensieT W OICHWBAaeT PUCKM BO3MOXKHBIX BApUAHTOB PEUICHUH MPOOIEMHOM
CUTYyalllH, BBIOMpAET ONTUMANIbHBINA BapUaHT €€ peleHusl.

N -lonk-1

UCTONb3yeT 3HaHMA (U3NYECKUX 3aKOHOB, IIPOLECCOB, SBICHHWM, a TakXKe IOBEeIECHUE
¢u3nuecKkux OOBEKTOB IMpPH pa3IMYHbIX BHENIHMX YCJIOBMSIX, NpPU PpELUIEHUH 3aJady B CBOEH
npodeccnoHanbHOMI

JeSITeIbHOCTH.

NA-20nx-1

UCIIONIB3YET MaTeMaTU4YeCKUd amnmapaT ¥ METOAbl MaTeMaTH4eCKOro W YHCIEHHOTO
MOJIETTUPOBAHUS

JUTSL OTUCAaHMsI, aHaJIn3a, TEOPETUIECKOTO U

HKCIEPUMEHTAIBHOTO MCCIE0BaHUS (U3NUYECKUX CHCTEM, SBJICHMA W TPOILIECCOB B CBOEH
npodeccuoHanbHOM e TENbHOCTH.

NI-3onk-1

crocobeH c(hopMylIUpoBaTh U PELIUTh 33Jady B CBOeW Mpo(decCHOHANbHON JesTeNbHOCTH,
OIMHUpasACh Ha CBOM 3HAHUS B 00J1ACTH (PU3UKO-MATEMaTHYECKHX U €CTECTBEHHBIX HAYK.

WJI-1onk-2



NPOBOJUT HAay4yHbIE MCCIENIOBAaHUS (PU3HMUECKUX OOBEKTOB M TMPOIECCOB C IOMOIIBIO
HKCHEPUMEHTAIBHBIX METOJIOB MCCIIEJOBAHUS, a TAKXKE C MCIIOJIb30BAHUEM TEOPETHUUYECKOIO aHAJIN3a U
MaTEeMaTHYECKOT0 U YHCICHHOTO MOJICIIMPOBAHUS;

NA-20mk-2

IPOBOIUT 00Pa0OTKY MOMYYEHHBIX 3KCIIEPUMEHTAIBHBIX JAHHBIX C HCIIOJIb30BAaHHEM METOJIOB
TEOpUH OOPabOTKU pe3yJbTaTOB SKCIHEPUMEHTAJIbHBIX M3MEPEHHH, a TaKkKe COINIACHO TpeOOBaHUIA
HOPMATHUBHBIX JTOKYyMEHTOB

W/1-3onk-2

MPOBOJUT aHAJIN3 MOTYYCHHBIX PE3YJIbTATOB, a TAKXKE COCTABIISIET OTYET MO y4eOHO-

UCCIICIOBATEIbCKOW  JEATENBHOCTH, C Y4E€TOM TpeOOBaHMM MpEeACTaBIECHUS PE3yJIbTaTOB
WCCIICIOBAaHHM, COMOCTABIISASA UX C U3BECTHBIMH aHAJIOTAMH

N -4onk-2

IPaMOTHO MPEACTABISET PE3YAbTATHI TEOPETUYECKOTO U KCIIEPHUMEHTAIILHOTO UCCIICAOBAHMS B
OTYETHBIX MaTepHajax.

W-1nka

CHOCOOEH OLIEHUTh AKTYaJIbHOCTh pelIaeMoil 3a71aul Ha OCHOBE aHAJIM3a HayYHOU JIMTEepaTyphl
1 MH()OPMAITMOHHBIX MAaTEPUAIIOB T10 TEMATHKE HCCIICIOBAHUSI.

B pe3ynbraTe ocCBOGHUS TUCHMITIMHBI CTYJIEHT JOKEH MPOJEMOHCTPUPOBATD:

['0TOBHOCTB OCYIIECTBIIATH IMOMCK, OTOOP M CHUCTEMATU3AIUI0 HHPOPMALIUK B 00JIACTH ONTHKH
JUIs OTIpeJIeJIEHUS alIbTEPHATUBHBIX BAPUAHTOB CTPATErMUECKUX PELICHUH B MPOOIEMHOM cUTyauu

['0TOBHOCTH OMpeAessATh M OLIEHUBATh PUCKHA BO3MOKHBIX BapUaHTOB pEIICHUH MPOOIeMHOIM
CUTYyallU, BBIOOP ONTUMAJIBHOTO BaApHAHTA €€ PELICHMUS.

['0TOBHOCTH TPUMEHSTH OCHOBHBIC 3aKOHBI (PU3MYECKOW ONTHUKU M AKTUBHO MPUMEHSTH ITH
3HaHUA JUIs peleHust pyHIaMeHTaNbHbIX 3ajjad B CBOCH Mpo(hecCHOHAIbHON AEATEIbHOCTH.

['0TOBHOCTH HCITONIB30BaTh MaTeMaTHUECKUI ammapar (U3UYECKOW ONTHUKU Ul ONHCAHHS
HKCHEPUMEHTAIBHOIO UCCIIEJOBAHUS (PU3NUECKUX CUCTEM B CBOEH MpodecCuoHanbHOM NesTeTbHOCTH.

Cnocoben copMynupoBaTh M PEIIMTH 3a/1adyy B CBOeH MpodecCHOHaTbHON N1eATeNbHOCTH,
OIUPAsACh Ha CBOM 3HAHUS B 00JaCTH (PU3NYECKOI ONTHUKH.

['0TOBHOCTH TIPOBOAWTH HAyYHBIE WCCICNOBAHUA (U3NYECKHX OOBEKTOB C IOMOIIBIO
HKCHEPUMEHTAIbHBIX METOI0B HCCIIeI0BaHUS (PU3NUECKON ONTHUKH.

['oTOBHOCTF TPOBOAWTH OOpPaOOTKY TMOJYYEHHBIX OKCIIEPUMEHTAIBHBIX  JAaHHBIX C
HCIOJIb30BAHUEM METOJIOB TEOPUHU 0OpabOTKH pe3yIbTaTOB SKCIIEPUMEHTAIBHBIX U3MEPEHUH, a TAKKe
COTJIACHO TpeOOBaHWI HOPMATHUBHBIX TOKYMEHTOB.

['0TOBHOCTH MPOBOJUTH aHAJIN3 MOJTYYEHHBIX PE3yJIbTATOB, & TAKXKE COCTABJIATH OTYET IO
yaeOHo-

UCCIIEIOBATEIbCKOW  JIEATENbHOCTH, C Y4€TOM TpeOOBaHMM NpeACTaBIE€HUS pe3yIbTaToB
WCCIIEIOBAaHH, COTIOCTABIISS MX C M3BECTHBIMU aHAJIOTaMH.

['OTOBHOCTH TPaMOTHO MPEACTABIATh PE3YNbTAaThl SKCIEPUMEHTATBHOIO MCCIIEOBAHUS B
OTYETHBIX MaTepHajax.

['OTOBHOCTh OLIEHUTHh AaKTYaJIbHOCTh pEIIaeMOil 3aJadyl Ha OCHOBE aHaju3a Hay4HOMU
TUTepaTypel W WHQOPMAIMOHHBIX MaTepHAIOB B 00JAaCTH (PU3MUYECKOW ONTHKHA TIO TEMAaTHKE
UCCIIEIOBAHMS.

[lens mMaHHOTO TpPaKTHKyMa — ONKCAHUE IMOCIEeNOBATEIHbHOCTH, OCHOBHOTO COJEpKaHUS,
METOAMKH BBIMOJIHEHHUS] MPAKTUYECKUX 3aHATUN MO y4eOHOMY Kypcy M (MJIM) CaMOCTOSITeTbHON
MOJITOTOBKH K HUM. 3aHATHUS TIPOBOATCS B (POPME MPAKTHUECKOTO 3aHSATHSI.

[TIpu pemeHun 3a7a4 MPAKTHUECKOTO 3aHATHS CJENyeT BBIOJIHATH CIENyIOIUe IpaBHiia
oopMITeHHUS

1. YcnoBus 3aau nepenuchiBalOTCs MOTHOCTHIO 0e3 cokpareHnit. O0s3aTeNbHO 3aMUChIBACTCS
HOMeEp 3aJ]aui ¢ yKa3aHUEM HOMepa JabopaTOpHOIo 3aHATHUS.

2. TexkcT u rpaduKH JOIKHBI OBITH BBITOJHEHBI 0€3 OMApoOK W HcHpaBieHUd. JlomyckaeTcs
odopMIIeHHE Ha KOMIThIOTEPE.



3. Heobxoaumo ykazaTh OCHOBHBIE 3aKOHBI U ()OPMYJIBI, HA KOTOPBIX 0a3upyercst pelieHue, u
naTh (OPMYTUPOBKY ITHX 3aKOHOB, Pa3bsICHUB OyKBEHHBIC 0003HaueHHs dhopmyin. Eciu mpu pemennun
3aad mpuMeHsieTcss popMyria, TMOJTY4YEeHHas JJIsl YaCTHOTO Ciydas, He BBIpaXaromas KaKoh-HuOyIb
(bu3nuecKnii 3aKOH WM HE SBISIOLIASCS onpeaeNieHueM GU3NYECKON BETMYUHBI, TO CIEIYET MPUBECTH
€e BBIBO/I.

4. PexoMmeHlyeTcs clienaTh YepTeK, ICKU3HBIN PUCYHOK WM MOCTPOUTH IpaduK, MOSCHSIIOIIUI
coJiep KaHue 3a/1a4M WIH XOJ PeIICHHS.

5. Pemienus 3aa4 JOKHBI CONPOBOXKAATHCS MCUEPIIBIBAIOIIUMEU, HO KPATKUMHU CIOBECHBIMU
OOBSICHEHUSIMH, PACKPBIBAIOLINMHU (PU3UUYECKHUNA CMBICIT YIIOTPEOIsieMbIX (HOpMyII.

6. Heobxoaumo pemuts 3a7auy B 00111eM BUJIE, T.€. BBIPA3UTh HCKOMYIO BETUYUHY B OYKBEHHBIX
0003HAYCHHSAX BEJIMYMH, 3a/IaHHBIX B YCJIOBUU 33/1a4H UM BBEJCHHBIX CAMOCTOSTEIIHHO.

7. OTBeT 3aauu B 00IIEM BUJIE U YUCIIOBOE 3HAYEHHE MCKOMOI BEIMUYUHBI C 00s3aTeIbHBIM
yKazaHueM pa3MmepHocTH, mpensapsiemble cinoBoM «OTBET:», 3anuchiBaloTCs OTIEIBHO IOCHE
peuieHus. Peniennst OTAEIbHBIX 33724 Pa3AestoTCs.

8. B ciydae ecnm 3amaHue MpH NMPOBEPKE HE 3a4TEHO, CTYIEHT 00s3aH MPEICTaBUTh €ro Ha
MOBTOPHYIO TPOBEPKY, BKJIIOYMB B €ro T€ 3a/Jayd, PEUICHHS KOTOPBIX OKAa3aJUCh HEBEPHBIMHU.
[ToBTOpHAs paboTa MpeICTaBISICTCS BMECTE C HE3aUTCHHOH paboTOi.

9. CrymeHt nomxkeH OBITh TOTOB JaTh YCTHBIE MOSCHEHHUS IO CYIIECTBY pEIIeHHUs 3ajad,
BXO/ISIIIIMX B €r0 pacueTHOE 3a/1aHUE.

10. Ilpu HecooTBeTcTBUU OhopMIeHUS pabOTHl YKa3aHHBIM TPeOOBaHUSM OHA HE OY/IET 3a4YTeHA.



Tema 1. Macmra0bl siBJieHHid B MUKPOMHUPe.

Hean 3ansiTus. [1ybokoe yCBOCHHE, KOHKPETHU3AIUS M 3aKPETUICHUE 3HAHUI B 00J1aCTH aTOMHOM
¢usuku, GpopMupoBaHre YMEHHI M HAaBHIKOB NMPUMEHEHHUs MX Ha MPAKTHKE, PA3BUTHE JIOTHYECKOTO
MBIIJICHUS U IPHOOPETEHNE HABBIKOB CAMOCTOSITEIbHON PaOOTHI.

OpranuzannonHasi popma 3aHATHSA — KOMOMHUPOBAHHAS, COYETAIOIIAs TPAKTHUECKOE 3aHATHE
C 3JIeMEHTaMU ceMuHapa. [lepBoHauanbHO, pacCMaTPUBAIOTCS OCHOBHBIE TEOPETUUYECKHE BOIPOCHI 10
TEME 3aHATHUsA, [10CIE Yer0 OPraHU30BBIBACTCS PEIICHME TUNOBBIX 3aaad. [Ipu sTom mpeamnosaraercs
HIIMPOKOE UCIOIb30BaHNE MHTEPAKTUBHBIX METOIOB — 3BPUCTHUECKHUX Oecell, MCIOJIb30BaHue 3a/1au-
BOIPOCOB IpU OOCYKACHUU TEOPETUUYECKUX MONOokKeHUH. llpu pemeHun 3amad MCHOIB3YIOTCS Kak
KOJUIEKTUBHBIE METOJIbI pa0OTHI C AIIEMEHTAMHU «MO3TOBOTr0 IITYpMay, TaK U CaMOCTOsITEIbHAsI paboTa
10/, KOHTPOJIEM MPENOAABaTENs C MOCIEAYIOIIUM KOMMEHTApUEM PEILICHHUS.

Bonpocsl TeopeTn4ecKoro Mareprasia, BBIHOCHMbIe HA 00Cy:KIeHue

MacuTa0sbl SIBICHUNH MHUKPOMHPA.

EaunHuib! u3smMepeHus BeIU4rH B CyOaTOMHOM (U3UKe.

Koncranra koHBepcuu.

OcHOBHBIE COOTHOIICHHSI PEISITUBUCTCKON (DU3HKH.

3agauu 1715 pelieHNs HA 3aAHATHH:

PaccunTtaTh KHUHETHYECKYIO SHEPTUIO 3JIEKTPOHA, HMEIOLIETO JUIMHY BOJIHBI 1 OM.

CpaBHUTH MPUBEACHHBIE JJIMHBI BOJIH 3JEKTPOHA U MPOTOHA C OJAMHAKOBBIMH KMHETUYECKUMU
sHeprusamu 100 MsB.

3. Ompenenuts monHy0 E m KMHETHYECKYIO PHEPTUI0 1 3JIEKTPOHA, MPUBEICHHAS JJIMHA BOJHBI

KoToporo paBHa 1072 dm.

4.  Yemy paBHa CKOPOCTb YacCTHIIbl V, KUHETHYECKasi d3Heprusi T KOTOpoil paBHA €€ SHEPTUU MOKOS
mc??

3agauu 1719 CaMOCTOSITEILHOIO PellleHus :

[3] Ne 5.29-5.34, 5.38-5.42.

el N =

N

MeToauyeckne peKOMEH AU,

[Ipu paccMoTpeHHH BOIPOCOB JTaHHOW TEMBI HEOOXOIUMO TMPOBECTH CPABHUTEIBHBIN aHAIHN3
MaciITaboB BEJIMYUH HUCMOJIb3YyeMBbIX B SA€PHON (U3MKE C MaKpOCKONMWYECKHMMHM IapameTpaMu
¢usnueckux cuctem. IlockonbKy 3aKoHBI siiepHOW (U3MKM B KOpPHE OTJIMYAIOTCS OT 3aKOHOB
KJIacCHYeCKOM (hU3HMKH, HEOOXOAMMO PACCMOTPETh SKCIEPUMEHTaIbHbIE (PaKThl, U OCHOBHBIC JTHUHUU
JUCKYCCHUH, KOTOpbIE, B KOHEYHOM MTOr€, U MPUBEIN K MEPECMOTPY KIACCHUYECKHUX INPEACTaBICHUI.
Heo6xoauMo ysICHUTB, YTO M3y4EHUE CTPYKTYpHI J1000ro Tena Tpedyer “MHKPOCKONOB” C JIMHAMHU
BOJIH, MEHBLINMHU, YEM Pa3Mepbl UCCIeAyeMbIX 00bEKTOB. JlJIMHA BOJIHBI KaK U3JIy4eHUs, TaK U JH000H
YaCTHUIIbl CBSI3aHA C UMITYJIbCOM M3BECTHBIM COOTHOIIEHUEM (JIJI1 YacTHUI[ C HEHYJIEBOW Maccol MOKOs
BBEJIEHHBIM Jie-bpoiinem). XapakTepHble JHMHEWHbIE pa3Mephbl Jaxe caMblX “KPYMHBIX~ OOBEKTOB
Ccy0aTOMHOM (PU3MKU - AaTOMHBIX sIIep C OOJIBIINM KOJMYECTBOM HYKJIOHOB A, UMEIOT MOPSAIOK OKOJIO
10-12 cMm. DkcrepuMEHTAFHOE HCCIEOBaHUE OOBEKTOB C TAaKUMHU pa3MepamMH TpeOyeT CO3TaHwsI
MTyYKOB YaCTUL OOJIBIINX SHEPTHi.

[Tocne o6cyxkaenust MaTepuala, COOTBETCTBYIOIIET0 0003HaUE€HHBIM BOIIPOCaM, OCYIIECTBIISAETCS
IIEpPEX0/l K OCHOBHOMY BHUy JI€ATENBHOCTH Ha 3aHATHH — PELICHUIO TUIOBBIX 3a/1a4, B X0J1€ KOTOPOTO
MIPOUCXOJUT 3aKperyieHHe MPUOOPETEHHBIX 3HAaHUM U (OPMUPYIOTCS YMEHHUS NPUMEHATh UX Ha
IIPaKTHUKE.

B cinyyae BO3HUKHOBEHUS 3aTpyIHEHUMN NpHU pEIIeHUH 3aJad MOJE3HO PAaCCMOTPETh MpPUMEpPHI
peleHus 3a/1a4, IPUBOIAIIMXCS B 3aJaYHUKAX U METOJAMYECKHX MTOCOOMSX IO PELICHHUIO 3aj1ay.

Tema 2. CBoiicTBa aToMHBIX siiep. Yacrs 1.

Hean 3ansiTus. [1ybokoe yCBOCHHE, KOHKPETHU3AIUS M 3aKPETUICHUE 3HAaHUI B 00J1aCTH aTOMHOM
¢usuku, GpopMupoBaHNEe YyMEHHI M HAaBHIKOB NPUMEHEHHS MX Ha MPAKTHKE, Pa3BUTHE JIOTUYECKOTO
MBIIJICHUS U IPHOOPETEHNE HABBIKOB CAMOCTOSITEIbHON PaOOTHI.



OpranuzanuoHHas ¢gpopma 3aHATHS — KOMOMHHPOBAHHASI, COUETAIOMIAS PAKTUYECKOE 3aHSITHE

C 3JeMeHTaMu ceMuHapa. [lepBoHayanbHO, pacCMaTPUBAIOTCSI OCHOBHBIE TEOPETHUECKHE BOMPOCHI 11O

TEME 3aHATHUS, [10CJIE YEr0 OPraHU30BBIBAETCS PELIEHUE THUIOBBIX 3adad. IIpu 3tom npennosaraercs

HIMPOKOE MCIOIb30BaHNE MHTEPAKTUBHBIX METOJOB — 3BPUCTHUECKHUX Oecell, MCIOJIb30BaHue 3a/1au-

BOIPOCOB IpU OOCYKACHUU TEOPETUYECKUX MOJoXeHWW. [Ipu pemeHuH 3a1ad HCIONIB3YIOTCS Kak

KOJUIEKTUBHBIE METOJIbI pa0OTHI C DJIIEMEHTAMHU «MO3TOBOr0 IITYpMay, TaK U CaMOCTOsITEIbHAsI paboTa

10J1 KOHTPOJIEM IIpENoJaBaTelis ¢ MOCIEAYIOIIMM KOMMEHTAPUEM PEILICHNUS.

Bonpocsl TeopeTH4ecKkoro MaTepuasia, BBIHOCMMbIe Ha 00Cy KIeHue

Omnsit Pezepdopna. Pazmepsr siep.

Snpo Kak COBOKYIMHOCTh IPOTOHOB U HEUTPOHOB.

Pacnipenenenue 3apsina B spe.

Macca u sHeprus cBsi3u Aapa.

OHeprus OT/eJeHHs HYKJIOHOB U KJIACTEPOB OT sJIpa.

3agauu AJ1s1 pelieHUs HA 3aHATHH:

3os0Tas miIacTUHKa TonuHou 1 = 1 MkM 00ydaeTcs myYKoM c- YacTUIL C IUIOTHOCTHIO NIOTOKA

j= 10° yactun/cm?-c. Kunernueckas sHeprus - dactuil T =5 MdB. Ckonbko c- YacTuil Ha

€IMHUILY TEJIECHOI'O yIJla NaJaeT B CEKyHy Ha IETEKTOP, PAcloNOKEHHbIN 1o yriaoM 5 = 170° k

ocu myuka? ITnomanp naTHA myuka Ha Mumesn S = 1 cm?,

2. DwmnmpuyecKkas 3aBHCHMOCTh paamyca supa R or umcma mykmoHoB A (A >10) R = rpAS,
[TapameTp 10 1.23-108 ¢cm = 1.23 Om MPUOJIM3UTEIBPHO OAMHAKOB I BeeX suep. OIEHUTH
panuycel aToMHBIX saep 2/ Al, %0Zr, 238U,

3. OueHuTh MIOTHOCTH SIIEPHOTO BELIECTBA, KOHIEHTPALUIO HYKJIOHOB M OOBEMHYIO TUIOTHOCTH
AJEKTPUYECKOTO 3aps/a B siipe.

4.  Macca HeliTpanmbHOro atoma °0 My (A,Z) = 15.9949 a.e.m. OnpenenuTth yIenbHYIO SHEPIHI0
CBSI3M € sAlipa 160,

5. Haiitu sHepruio oTaeaeHNs -4acTuIib oT 2C.
3agauu 1719 CaMOCTOSITEILHOIO PellleHus :

[1] Ne6.280, 6.282, 6.283, 6.284.

ko E

=

MeToauyeckne peKOMEH AU,

Heo0xo1uMo 0TMETUTh, UTO OCKOJIBKY pacipe/ieleHle IIIOTHOCTH 3apsiia U Macchl OJIM3KH, HO
HE COBINAJAIOT JIPYr C APYrOM, OTJIMYAKOTCS TAK)KE W 3apsiiOBBIM M MaccoBbI paanycel. OQHaKo B
HpI/I6J'II/I)K€HHI>IX pacu€Ttax MOXHO CYUHUTATb O3TH BCJIWYHMHBI COBINAAAIOIIMMH, YTO OAHOBPEMCHHO
03Ha4aeT HE3aBUCHMOCTb CpPEOHEHW IUIOTHOCTH siipa OT MaccoBoro uucia. HyXHO NOMHMTB, 4TO
IOCKOJIBKY OHCPTHH CBA3H HYKJIOHOB B AAPC HaA 5-6 TOPAAKOB ITPEBBIIITAIOT SJHEPTIUU CBA3U SJICKTPOHOB
B aTOMaXx, 3TO MPHOIMKEHHE HE CKaXXEeTCsl Ha TOYHOCTH JTaJIbHEHIIINX PacyeToB SHEPTUil CBS3H sJep.

ITocne oOcyxkaeHus Marepuana, COOTBETCTBYIOLIET0 0003HaYE€HHBIM BOIIPOCAM, OCYLIECTBISAETCS
IIEpEeX0/l K OCHOBHOMY BHUY JI€ATENBHOCTH Ha 3aHATHH — PELIECHUIO TUIOBBIX 3a/1a4, B X0J1€ KOTOPOTro
MIPOMCXOJUT 3aKperyieHHue MPUOOPETEHHBIX 3HAaHUM U (OPMUPYIOTCS YMEHHUS NPUMEHATh UX Ha
IIPaKTHKE.

B ciaydae BO3HMKHOBEHUWS 3aTpyJHEHHM IIPU PEUICHUM 337a4 IIOJIE3HO PAaCCMOTPETh IMPUMEPHI
peleHus 3a/1a4, IPUBOIAIINXCS B 3aJaYHUKAX U METOIMYECKUX ITOCOOUSIX MO PELICHHUIO 3a/1ay.

Tema 3. CBoiicTBa aToMHBIX siiep. Yacrtsb 2.

Hean 3ansiTus. [1ybokoe yCBOeHHE, KOHKPETU3AIUS M 3aKPETUICHUE 3HAHUI B 00J1aCTH aTOMHOM
¢usuky, GopMHUpPOBaHHE YMEHHUN M HABBIKOB MPUMEHEHHUS MX Ha MPAKTHUKE, PA3BUTHUE JIOTHUYECKOTO
MBIIIEHHS U IPHOOPETEHNE HABBIKOB CAMOCTOSITEIbHON PaOOTHI.

Opranuzannonnas opma 3aHITHS — KOMOMHHPOBAHHASI, COUETAIOIIAs MPAKTUYECKOE 3aHSITHE
C dJeMeHTaMu ceMHuHapa. [lepBoHayanbHO, pacCMaTpUBAIOTCA OCHOBHBIE TEOPETUUYECKHE BOMPOCHI 110
TE€Me 3aHSATHUA, MOCTE YEro OPraHW30BBIBACTCS PEIICHHE TUIOBBIX 3anad. [Ipu 3ToM mpeanonaraercs
HIMPOKOE MCIOJIb30BaHNE MHTEPAKTUBHBIX METOJOB — 3BPUCTHUECKHUX Oecell, MCIOJIb30BaHue 3a/1au-



BOIPOCOB NpU OOCYKACHUU TEOPETUUYECKUX MONokeHuH. Ilpu pemeHun 3amad MCHOIB3YIOTCS Kak
KOJIJIEKTUBHBIE METO/IbI paOOTHI C AJIEMEHTAMU «MO3TOBOIO LITYpMay, TaK U CaMOCTOsATENbHas paboTa
110/, KOHTPOJIEM MPENOJABaTENs C MOCIEAYIOIIUM KOMMEHTAPUEM PEILICHMUS.

Bonpocsl TeopeTHYeCKOro MaTeprasia, BBIHOCHMbIE HA 00Cy KAeHUe

CrnuH s1pa 1 MOMEHTBI UMITYJIBCOB COCTABIISIOLINX PO HYKJIOHOB.

YeTHOCTD SIIEpHBIX COCTOSIHUM.

N3ocnuH HYKII0HOB U siaep. CnekTpsl saep.

ONEKTPOMarHuTHBIE MOMEHTHI SIJpa U HYKJIOHOB.

3agauu 17151 pelieHusl HA 3aHATHH:

1.  Haiitu BO3MOXHBIC 3HAUCHHUS MOJHOIO MOMEHTA | HEUTpOHA C OpPOHMTAIbHBIM MOMEHTOM 3.
Onpenenuts 1715 KaKA0r0 3HaY€HUs TIOJITHOIO MOMEHTA BCE BO3MOKHBIE 3HAUCHUS IPOEKLIUU Ha
BBIJICJICHHYIO OCb.

2.  Ompenenuth BO3MOXHBIE 3HAYCHHMS CHHHA Spa, COCTOSIIErO M3 JBYX IPOTOHOB M JIBYX
HEHTPOHOB B COCTOSTHUSX C OPOUTAIBHBIMU MOMEHTAMH, paBHBIMHU HYIF0. CUMTATh BCE HYKJIOHBI
HaXOJAIIMMHUCA B OJTHOM (HHU3ILEM U3 BO3MOXKHBIX) SJHEPI€TUUECKOM COCTOSIHUM.

3. Jloka3zaTb, 4TO OpOUTAILHBIA MOMEHT JIEHTPOHA MOXKET IPUHUMATh TOJIBKO JBa 3HaueHus: 0 1ubo

2.

OnpeIeNuTh H30CIUH OCHOBHOTO COCTOSHHSA M MPOEKIIMIO N30CHUHA 1 aapa “8Ca.

Paccunrtarh 3Ha4eHMS MarHMTHBIX MOMEHTOB AJIEKTPOHA, NPOTOHA W HEUTPOHA B CHUCTEMAX

KOOpPJMHAT, CBA3aHHBIX C KAKIOW U3 YaCTHULI.

6.  Omnpenenuts YMCIIO TUHUNA CBEPXTOHKOTO PACHICTIIICHNS, BOSHUKAIOIIEE 33 CUET B3aMMOACHCTBUS
MarHUTHOIO MOMEHTa $iipa ¢ MarHUTHBIM I10JIEM, CO3/1aHHBIM 3JIEKTPOHHOH 000JI0UKOM aToma.
[IpuMeHNTH pe3ysIbTaT K ONpeeNeHHIo CIHHA Aapa 'K, el MOMEHT 3JIEKTPOHHOH 00O0NOUYKH
aToMa KaJbLisl paBeH 5/2, a 4MciIo ypoBHEH CBEPXTOHKOIO PACIICIICHUS PaBHO 4.

7.  V3BecTHO, 4TO BHYTPEHHMil >JIEKTPHYECKUI KBaApymombHbEI MoMeHT Qo smpa 1°Lu pasen
+5.9 dm?. Kakyro GpopMy umeer 310 spo? Uemy paBeH napameTp AedopMalii 3Toro supa?
3agauu AJ19 CaMOCTOSITEILHOIO PellleHus :

[2] N210.18, 10.19, 10.23, 10.24.

el NS =

ok~

MeToauyeckne peKOMEH AL H.

OcHOBHOE U BO30YX/I€HHBIE COCTOSIHUSA A]Ipa U JAPYTUX KBAHTOBBIX CHUCTEM XapaKTEpPU3YETCs
3HaYeHUSIMH MOMEHTOB KOJMYecTBa JIBWXKeHusa. Ecimu sapo  OaM3ko K - cepuyeckomy,
COOTBETCTBYIOIIMM €My T'aMWIBTOHHAH KOMMYTUPYET C OIIEpaTOPOM KBaJipaTa MOMEHTA, YTO O3HAYAET,
YTO COOCTBEHHBIE 3HAUEHMsI 3TOTO Oleparopa SBIAIOTCA “‘XOPOUIMMHU KBAaHTOBBIMH YMCIaMHU”, T.€.
coxpansroTcs. Kak npaBuito, siiepHbIM TaMWJIBTOHUAH KOMMYTUPYET TaKKe C OIEPATOPOM IPOEKIUHU
MOMEHTA Ha OJIHY U3 Ocel (B KauecTBe ATOH 0CH 0OBIYHO BBIOMPAIOT OCh Z). Heo6Xx01uMo noauepKHyTh,
YTO PE3YJIBTATHI CIIOKEHNS KBAHTOBBIX BEKTOPOB OTIIMYAIOTCS OT PE3yJIbTaTOB CIIOKEHUS BEKTOPOB B
Kkiaccudyeckoi ¢usruke. KBaHTOBBIH BEKTOP MOXET MpoOeraTrh JUIIb JTUCKPETHBIA psij 3HAUYCHHH
(uepe3 emmHMITy). UHMCIO pa3HBIX BO3MOXKHBIX 3HA4YeHHM BekTopa F 3aBHCHT OT TOro, KakoW u3
BXOJSIIIMX B HEro BEKTOpoB Ooibine. Eciu raMMiIbTOHHAH CHCTEMBI KOMMYTHPYET C ONEpaTopoM
IIPOCTPAHCTBEHHOTO OTPAKEHHUsl, YETHOCTh CUCTEMBI SBIISAETCA ‘““XOPOIIMM KBAaHTOBBIM YHUCIOM , T.€.
coxpaHsercs. s CHIBHBIX M 3JIEKTPOMArHUTHBIX B3aUMOJEHCTBUN 3TO BBIMOJIHAETCS, MOITOMY (C
TOYHOCTBIO JI0 MajblX J00AaBOK, CBSI3aHHBIX CO CIAOBIMU B3aUMOJACUCTBUSIMH) SJEPHBIE COCTOSIHHS
HMMEIOT OIIPENEICHHYIO YETHOCTD.

[Tocne o6cykaenust MaTepuaina, COOTBETCTBYIOIIETO 0003HAUEHHBIM BOIIPOCAM, OCYIIECTBIISETCS
[Iepexo]l K OCHOBHOMY BUAY ACATEIbHOCTH HA 3aHATUN — PELICHUIO TUIIOBBIX 33]1a4, B X0J€ KOTOPOTO
MIPOMCXOJUT 3aKperyieHHe MPUOOPETeHHBIX 3HAaHUM U (OPMUPYIOTCS YMEHHUS NPUMEHATh UX Ha
IIPaKTHKE.

B ciaydae BO3HMKHOBEHUs 3aTPyJHEHHM INPU PEUIEHUM 3a7ad IIOJIE3HO PAaCCMOTPETh IMPUMEPHI
peleH s 3a/1a4, TPUBOIAIINXCS B 3aJaYHUKAX U METOINYECKUX IMOCOOHSIX 110 PEIICHHUIO 3a1a4.



Tema 4. Moaesin aTOMHBIX s1/1ep.

Hean 3ansiTus. [1ybokoe yCBOCHHE, KOHKPETHU3AIUS M 3aKPETUICHUE 3HAHUI B 00J1aCTH aTOMHOM

¢usuku, GpopMupoBaHre YMEHHI M HAaBHIKOB NMPUMEHEHHUs MX Ha MPAKTHKE, PA3BUTHE JIOTHYECKOTO
MBILUIEHUS] U TPUOOPETEHUE HABBIKOB CAMOCTOSATEILHOM paboThI.

Oprarmsaunonﬂaﬂ (])opMa 3aHATHA — KOMGI/IHI/IpOBaHHaSI, coucTaromas NpakTu4CCKOC 3aHATUC

C JIeMeHTaMu ceMuHapa. [lepBoHauaibHO, pacCMaTPUBAIOTCA OCHOBHBIE TEOPETUUECKUE BOIPOCHI 110
TEME 3aHATHUS, [IO0CJIE YEr0 OPraHU30BBIBAETCS PELIEHUE THUIOBBIX 3adad. IIpu 3Tom npennonaraercs
LIMPOKOE UCIOJIb30BAHUE MHTEPAKTUBHBIX METOAOB — IBPUCTHUECKUX Oecel], UCII0JIb30BaHUE 3a]1au-
BOIPOCOB IpU OOCYKACHUU TEOPETUUYECKUX MONOokKeHUH. llpu pemeHun 3amad MCHOIB3YIOTCS Kak
KOJIJIEKTUBHBIE METO/IbI paOOTHI C JIEMEHTAMU «MO3TOBOI0 IITypMay, TaK U CaMOCTOsATENIbHas padoTra
0]l KOHTPOJIEM IIPENoaBares ¢ NOCIe yIOIUM KOMMEHTAPHEM PELICHHUS.

NookrwnpE
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10.

11.

12.

13.

14.

Bonpocsl TeopeTnyecKkoro MaTepuaJia, BBIHOCMMbIe HA 00CYKIeHHe

Mogens 3apskeHHOM Kuakon kari. @opmyiia Baiizekkepa.

Mognens o6onouek. Puznueckoe 000CHOBaHHE 000JI0UEUHON MOJIeNH sAApa.

[ToTeHman cpeHero siIEPHOTO MOJIS.

CrniuH-opOuTaIbHOE B3aUMOACHCTBUE.

OnHOYaCTHYHBIE COCTOSTHUS B SICPHOM MOTEHITHAIE.

Mogeinb 0007104€eK JUIsl CpeTHUX U TSXKEINBIX siiep. Poib KyJI0HOBCKOTO B3aUMOCHCTBUS.
Mosienb KOJUIEKTUBHBIX SIIEPHBIX KojieOaHui. BpalarenbHble CIEKTPHI sEp.

3agaum 1J1s1 pellleHUs! HA 3aHATHH:

Jlns sagpa °°Co oumenuTs BKJIABI OTAENBHBIX 4iieHOB (opMmysisl Baiil3ekkepa B CyMMapHYIO
SHEPIHUIO CBA3H.

OneHnTh N3MEHEHHE SHEPTHH CBSI3H spa IIPH ITICHUH TSDKEJIOTo Apa Ha IBa OJIMHAKOBBIX sI/Ipa-
ockonka. Paccmotpets ciyuait A = 240, Z = 92.

OueHuTh 3HAYCHHE 3aPSAIOBOTO YHciaa Z, IPU KOTOPOM SiApa CTAHOBATCS HECTAOWJIBHBIMU TI0
OTHOILIEHMIO K CIOHTAaHHOMY pacrnany.

HeiitpoH u npoToH HaxoasaTcs B cocTosHusX ¢ |I,s,j>n=|1,1/2,3/2>, |I,s,j>p =|1,1/2,3/2>. Kakue
3HA4YEeHUSI MOXKET UMETh MOJHBI MOMEHT CUCTEMBI |7

JlBa HeliTpoHa Haxomsatcs B cocrosHusx |I,S,)>1=(1,1/2,3/2> u |I,5,j>2 = [1,1/2,3/2>. Kakue
3HA4YEeHHUsI MOXKET UMETh MOJHBI MOMEHT CUCTEMBI |7

CKOJIBKO HYKJIOHOB MOXKET HaXOJUThCs B cocTostHun A=1lmnpu j=1+12uj=1-1/27?
ITpoBectu 3amonHeHre 000JI0UKU ¢ M= 2. YKa3aTh, KAKUM sipaM COOTBETCTBYIOT IOJIHOCTBIO
3aMOJIHEHHBIE TTO000JIOUKH I A= 2.

Omnpenenuts Mo MoAenu 00O0JIO0YEK CIHHBI U UYETHOCTH 1220 ————— 4
anep BC u YO B ocHOBHBIX cocTosHMAX. CpaBHMTEH 1133 —————— ¢t
pe3ynbTaT ¢ IKCIEPUMEHTAIbHBIMU JaHHBIMU. 1127 ————— oF
OmnpenenuTsb CIIUH ¥ Y€THOCTh OCHOBHOT'O COCTOSIHUS Siipa

“Li.

OHpe,HeJ'II/ITB CIIMHBI n YCTHOCTU B036Y)K216HHI)IX
coctosHuit sapa 2C, KOTopble BO3HUKAIOT B PE3yibTaTe
nepexojia HyKJIOHAa M3 3aMKHYTOM MOJ000709Kku 1p3e B
cleAyonyto 1p1/2 mogo00I0UKy.

Onpenenuth CONUH W YETHOCTh HU3IIETO IO JHEPTHHU 0,000 0"
YaCTUYHO-JBIPOYHOTO BO30Y)KJIEHHOTO COCTOSIHMS siipa E, M5B lggPd T
0. Tlo AKCIEPUMEHTAIBHOMY  CHEKTPY SHEpPruu

BO30YKJIEHHsI YKa3aTh SHEPTHIO 3TOTO0 COCTOSIHUA. CriekTp BO30YkKACHHBIX COCTOSHUH
CocraBuTh  KOH(PUTYpAIIMIO OCHOBHOTO  COCTOSIHHS snpa **°Pd.

Marugeckoro supa °Zr.

Vka3aTh KOH(UIYPAIMOHHYIO CXeMY OCHOBHOTO cocTosHHA sapa 'Nb u cpaBHHTH crivH W
YETHOCTD, MOJTydeHHbIE B paMkax OMO, ¢ 9KCIIEpUMEHTAIBLHBIM PE3YIIBTATOM.

Kakue cruHBI M uyeTHocTH B pamkax OMO nomkHbBl mMeTh ampa oY u 8Zr B ocHoBHOM
COCTOﬂHI/H/I? CpaBHI/ITB pGSyHLTaT C BKCHepI/IMeHTaHBHBIMI/I JTAHHBIMU.



15. Tlokasath, 4TO CIEKTpP BO3OYKIEHHBIX COCTOSHUI AepopmuposanHoro sapa B°Hf npencrasnser
co00H «BpalaTeIbHYIO MOJIOCY».

16. Ha cxeMme moKa3aH CIEKTP BO3OYKIEHHBIX cOCTOSHMH sapa ‘°°Pd. OLEeHHTh SHEPTHIO HEPBOTO
BO30YKIEHHOTO COCTOSTHMUS 2.

3agauu 1719 CaMOCTOSITEILHOIO PeLlIeHHsI:
[2] Ne10.31, 10.32, 10.33, 10.34,

MeToanyeckne peKOMeHIAUuM.

IIpu paccMoTpeHnn BOIIPOCOB JAHHOM TEMBI HYKHO OIUPATHCS HA HKCIIEPUMEHTAILHO
YCTaHOBJICHHOE pacIpe/iesIeHUe YACIbHBIX SHEPTHH CBS3H SACp M0 3HAYSCHUSIM YUCENT HYKJIOHOB B
sipe A UMeeT CIEeYIOINEe XapaKTePHbIC YEPTHI:

1. B mmpoxoit obnactu siaep yaelbHas SHEPTUs CBS3U £O04YeHb cl1ab0 3aBUCUT OT A

2. s anep ¢ MmanbiMu A yenbHas SHEPrus UMeeT “cnan’.

3. Jist TSKEeNbIX Sep CpeHss yaeabHas SHEPTUs CBSI3U MEHbIIIE, UeM JJISl CPETHUX, TPUUEM C
pocTtoM A HaOIIOAAETCs CHUKEHHE €€ BEJIUYUHBI .

4. Hns anep ¢ Z = N yaenbHasi 3HEprHs BBIIIE, YEM JIJIS IPYTUX SIIEP C TEM K€ 3HaYCHUEM A.
o. YerHo-ueTHbIe (110 Z 1 N) s/ipa UMEIOT B CPEAHEM OOJBIINE 3HAYEHUS £, YeM HEUETHO-

YETHBIE, @ HEYETHO-HEUETHBIE - MEHBIINE.

[lepBast u3 mepevnciieHHBIX (M TJIaBHAs) OCOOCHHOCTD paclpeieieHus yIeIbHbBIX YHEPTU CBA3H
sJIep - CIIEACTBUE HACBILICHUS IEPHBIX CUII. BTOpas cBsi3aHa ¢ Te€M, YTO CBSI3U HYKJIOHOB, HAXOJSAIINXCS
Ha MOBEPXHOCTH A1pa, C APYTUMHU HYKJIIOHAMH Spa HE MOJHOCTHIO HACHIIIEHBI. YeM O0IbIIN IPOLIEHT
HYKJIOHOB HaXOJUTCSl Ha MOBEPXHOCTU sipa, TeM Oosblie “yObulb” SHEpruu HachlmeHus. (OTuMu
0COOEHHOCTSIMH SIIEPHBIE CHJIBI OKa3bIBAIOTCS TIOJOOHBI CHIIaM, ACUCTBYIOIIUM MEXIY MOJIEKYJIaMU
KHUIKOCTH). TpeThsi 0COOEHHOCTh pacrpeieeHus £00BbsICHIETCS T€M, YTO IIPOTOHBI SAEP Y4acCTBYIOT
HE TOJIBKO B CUJIBHOM (SIIEPHOM), HO U B 3JIEKTPOMarHUTHOM B3auMojieiicTBUU. YUeM Oosibllie IPOTOHOB,
TEM BBIIIE SHEPIrHsl KyJOHOBCKOIO OTTAJIKUBaHUsA. YeTBepTas U msATas 0COOCHHOCTU paclpe/ieeHus -
CIIeCTBUS 000JI0UEYHON CTPYKTYPHI SApa U CUMMETPUM, CBA3aHHBIX C pealn3aliell B siipe IpuHLIuIa
[Taynu. Yder Bcex mepeunciIeHHbIX CBOMCTB MPUBOIUT K MOTyIMIMpUUecKoil ¢popmyne Baiimzekkepa,
WJTU MOJIENTH 3apsOKEHHOM JKUIIKOW Kartu. Mojienb 000J10U€eK sIBIISIETCS] B HACTOSIIIIEE BpeMsi Hanbosee
Pa3BUTOM U yCIIEIIHON U3 AAEPHBIX Mojenel. C ee MOMOIIBIO yIaeTCs MMOHATh, I0YEMY ISl HEKOTOPBIX
sJlep YAENbHbIE SHEPIrUU CBA3M M, OCOOEHHO, HPHEPrHUH OTAEJIEHUS HYKJIOHOB NPEBBIIIAIOT TE e
BEJIMYUHBI I siep ¢ OJIM3KUMU 3Ha4eHUsAMHU Z U A. Sapa, Ui KOTOPBIX 3TOT 3PQEKT MposBIseTcs
O0COOEHHO SIPKO - T.€. fJpa, 3HAYUTEIBHO OOJiee YCTOWYMBBIE, YeM HUX ‘‘cocelu’’, - Ha3bIBAOTCS
Marn4ecKUMH siipaMu. Y 3TUX S/Iep YMCla MPOTOHOB Z OO0 4uciaa HEUTpoHOB N = A- Z paBHBI
OJIHOMY M3 clefyromux yucent: 2, 8, 20, 28, 50, 82, 126 -1.H. Marn4eckum 4ucjaam. fapa, y KoTopbix
U YHUCIIO IPOTOHOB M YUCIIO HEHTPOHOB - MarMyeCKUE€ YMCIIA, HA3bIBAIOTCS JBAXIbl MAarMUYECKUMH H
o0anarT 0coboil ycTounBoCThI0. OJTHAKO U P APYTUX SIIEP, HAIPUMED, CPENIU JIETKUX AJEp , Aapa
12C, 28Si Takke MMEIOT 3HAYMTENHHO OONBIINE, YEM COCEIHHUE A/Apa, 3HAUEHHS DHEPIUH OTAeNeHHs
HYKJIOHOB.

ITocne oOcyxkaeHust Mmarepuaia, COOTBETCTBYIOLIET0 0003HAUE€HHBIM BOIIPOCAM, OCYIIECTBISETCS
IepeXo]l K OCHOBHOMY BUAY AEATEIBHOCTH Ha 3aHATHHM — PELICHUIO TUIOBBIX 33]1a4, B XOJ€ KOTOPOTO
MPOUCXOJUT 3aKpeIuieHHe NpUOOPETEHHBIX 3HAHMM M (HOPMUPYIOTCS YMEHHsS MPUMEHSATh UX Ha
MIpaKTHKE.

B ciyyae BO3HMKHOBEHUS 3aTPyIHEHUH NpU PEIICHUHU 337ad IMOJE3HO PACCMOTPETh NMPUMEPHI
pelieHns 3a/1a4, MPUBOIAIINXCS B 3a/JaYHUKAX U METOANYECKUX ITOCOOUSIX IO PEILIEHUIO 3a]1ay.

Tema 5. PagnoakTuBHbIil pacnaa. Yacrs 1.

Hean 3ansaTus. [11ybokoe ycBOeHHE, KOHKPETU3AIUS M 3aKPETUICHUE 3HAHUI B 00J1aCTH aTOMHOM
¢usuku, GopMHUpOBaHHE YMEHHUN W HABBHIKOB MPUMEHEHHUs MX Ha MPAKTUKE, PAa3BUTHE JOTUYECKOTO
MBIIIJICHUS U IPHOOPETEHNE HABBIKOB CAMOCTOSITEIbHON PaOOTHI.

OpranuzanuonHas ¢popma 3aHATHS — KOMOMHHPOBAHHASI, COUETAIOMIAS PAKTUYECKOE 3aHSITHE
C 3JIeMEHTaMU ceMuHapa. [lepBoHauanbHO, pacCMaTPUBAIOTCSI OCHOBHBIE TEOPETUUYECKHE BOIPOCHI 1O

10



TEME 3aHATHUS, [IOCJIE YETO OPraHU30BBIBAETCS PEIIEHUE TUIOBBIX 3anad. IIpu 3Tom npennosaraercs
IIMPOKOE UCMOJIb30BAHUE MHTEPAKTUBHBIX METOA0OB — IBPUCTHUECKUX Oecel], UCIIOJIb30BaHKE 3a]1au-
BOMPOCOB IpU OOCYKACHUU TEOPETUUYECKUX MONOKEeHUH. Ilpu pemeHun 3amad MCHOIB3YIOTCS Kak
KOJIJIEKTUBHBIE METO/IbI paOOThI € 3IEMEHTAMU «MO3TOBOI'0O IITypMay, TaK U CaMOCTOsATENIbHAs paboTa
0]l KOHTPOJIEM IIPENoJaBaTess ¢ HOCIE yIOIUM KOMMEHTAPUEM PELICHHUS.

ko E
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10.
11.

12.

Bonpocsl TeopeTnyeckoro MaTepuaJia, BBIHOCMMbIe HA 00CYKIeHHe

Craructuueckuil Xxapakrep pacrnaja.

3aKOH paloaKTUBHOIO pacrasa.

[lepuon nonypacnaga. AKTUBHOCTb.

PannoaktuBHBIE ceMelicTBa.

HckyccTBeHHas paiOaKTUBHOCTb.

3agaum 1J1s1 pelleHUs! HA 3aHATHH:

Kakas nons pannoakTUBHBIX siiep KoOanbTa, IEpUOJ Modypacnaia Kotopeix 71,3 cyr, pacnaznercs
3a Mecs1?

[pu u3yuennu B- pacmaga Mg B MomeHT t=0 6bUT BKTIOUeH cueTynk. K MomenTy t1=2,0 ¢ on
3apeructpupoBai N1 - yactui, a Kk MomeHTy t2 =3t1 B 2,66 pa3a Oonble. Haiitu cpeqnee Bpems
YKU3HU JAHHBIX SJEp.

Bo CKONBKO pa3 YMCIO PAcmajioB saep paiuoakTHBHOro moxa *!1 B TeueHuwe mepBBIX CYTOK
GombIle YKCIa PACNafoB B TeueHHe BTOPHIX cyTok? Ilepuox momypacmana uzoTomna ' pasen
193 gacam.

AXTHBHOCTH TIpenapaTa 2P pasna 2 MkKu. CKOJIBKO BECUT TaKoii IIpenapat?

OnpeseuTh BO3PACT JIPEBHUX JEPEBAHHBIX HPEIMETOB, €CIH yebHas aKTUBHOCTH M30Toma “C
Yy HHX COCTaBIJIACT M=3/5 yIeNbHOW aKTUBHOCTH ATOTO )K€ M30TOIA B TOJBKO YTO CPYOJICHHBIX
nepesbsx. llepuon nonypacmnana 4c paBeH 5570 ner.

Beraucnnts yaenbHble akTuBHOCTH 2*Na n 2U, mepros! monmypacnaga KOTOPBIX paBHBEI 15 4 1
7,1-
=108 ser.

V ienbHast ak THBHOCTb TIperiapaTa, COCTOSIIET0 M3 aKTHBHOT0 Ko6anbTa 2Co 1 HeakTHBHOTO 2°Co,

)

2,2 - .
COCTaBIIIET 10*2 Bx/r. Tlepuon momypacnana °®Co pasen 71,3 cyrok. Haiitu oTHOmIeHHE

Macchl aKTUBHOTO KOOallbTa B 3TOM Tpernapare K Macce mpernapara.
Paymomsoron 2P, mepuos nomypacnana kotoporo T=14,3 cyT, o6pa3yeTcs B SIepHOM PEaKTOpe

2,7 -
co ckopocthio =""" 10° samep/c. Uepes cKOIBKO BPEeMEHH IOCJIE Hauyala oOpa3oBaHUs 3TOTO

1,0-
PaJIMOM30TONA ero aKTUBHOCTh cTaHeT A=""" 10° Bk?

Snpa A1 ¢ HOCTOSIHHOM pacnaza A1 mpeBpalaTes B sapa Az ¢ IOCTOSTHHOM pacnaja Ap. Cuuras,
YTO B HAa4YaJbHBIA MOMEHb NIpenapat coJepkai ToJbKo sapa A1 B konuyectBe Nio. Haiitu:

a) 3aKOH HAKOIUICHUS siiep A2 cO BpeMEHEM;

0) MPOMEXKYTOK BPEMEHHU, Yepe3 KOTOPBIM KOJUYECTBO siiep A2 JOCTUTHET MaKCUMYyMa.

Pemmte npeapiaynyto 3a1auy, ecinu A= Az =A.

PanuoakTuBHBIE f7jpa A1 UCIIBITHIBAIOT MpeBpalieHs 1o nenoyke A— Az— Az (cTaOHIIbHBIE) C
COOTBETCTBYIOLIMMHU TOCTOSIHHBIMU pacriaja A A2. B HauanbHbIM MOMEHT mpenapaT coaepxan
TOJIbKO sA1pa A1 B konnyecTtBe Nio. HaliTu 3akoH HakomieHus: cCTaOuIbHBIX s1ep As.

Pa 210g; 210 /1—’2101) TZOBPb 6

nroakTUBHBIE Axpa 2*°Bi pacmamaioTcs Mo Ienoukxe i 1,2%PoA, (CTabHIIBHEIE), TJIe
6 - 58,8 -

nocrosiHABIE pactaga A=1,6 -10° ¢lu A,=""" 108 ¢!. Berunciuts o- u B-akTMBHOCTH npemapaTa

219Bj maccer 1,00 Mr yepes MecsI] TIOCIe €70 H3TOTOBICHHUS.

3agaum 1J19 CaMOCTOAATEILHOTO PEIICHHSA:
[1] Ne6.241, 6.243, 6.244, 6.245, 6.248, 6.250,
[2] Nel11.20, 11.21, 11.23.

MeToauuyecKue PEKOMEHAAUH.
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[Ipyn w3yueHUU BONPOCOB JAHHON TEMBl TJIABHBIM SIBIISICTCS TOHMMAaHHWE TOTO 4YTO 3aKOH
PaZMOaKTUBHOIO paciajia BhIMOIHAETCS TOJIBKO AJIsi OOJBIIOro Yucia yacTll. MIHIuBUyaabHOE SIpO
BeJIET ce0s1 COBEPIIICHHO CIIYYaiiHBIM 00pa3oM.

[Tocne o6cykaenust MaTepualna, COOTBETCTBYIOIIET0 0003HaU€HHBIM BOIIPOCAM, OCYIIECTBIIAETCS
nepexo]l K OCHOBHOMY BUAY JACSATEIBLHOCTH Ha 3aHATUU — PEILICHUIO TUIOBBIX 33]1a4, B X0JI€ KOTOPOTO
MIPOUCXOJUT 3aKperyieHHe MPUOOPETeHHBIX 3HAHUM U (OPMUPYIOTCS YMEHHUS NPUMEHATh UX Ha
MIPaKTHUKE.

B ciyyae BO3HUKHOBEHUS 3aTpyIHEHUN MPU pEUICHUM 3a]ad MOJE3HO PacCMOTPETh MpPUMEPHI
perieHus 3a/1a4, MPUBOJISALIMXCS B 3a/IaYHUKAX U METOIMYECKHUX MOCOOUSIX IO PEUICHHUIO 3aa4.

Tema 6. PagnoakTuBHblii pacnaa. Yacrsp 2.

Heas 3ansaTus. [1ydbokoe ycBoeHUE, KOHKPETH3AMS U 3aKpeIUICHHE 3HAaHUK B 00J1aCTH aTOMHOU
¢bu3uku, GpopMupoBaHHE YMEHHUI M HAaBBIKOB INPUMEHEHUs MX Ha MPAKTHKE, PA3BUTHUE JIOTUYECKOTO
MBIIUICHUS U TPUOOPETEHNE HaBBIKOB CAMOCTOSTEIIEHON PabOTHI.

OpranuszannonHasi popmMa 3aHATHSA — KOMOMHMPOBAaHHAs!, COYETAIOLIast IPAKTHUECKOE 3aHATHE
C 3JeMeHTaMu ceMHuHapa. [lepBoHayanbHO, pacCMaTPUBAIOTCSI OCHOBHBIE TEOPETHUECKHUE BOMPOCHI 110
TE€ME 3aHATHs, I10CJIE YEr0 OPraHU30BBIBACTCS PEIICHUE TUIOBBIX 3ajad. [Ipu 3TOoM mpenmnosnaraercs
[IMPOKOE UCITIONBb30BAaHUE MHTEPAKTUBHBIX METO/IOB — IBPUCTHUECKUX Oecel], HCIIOJIb30BaHHE 3a/1a4-
BOIPOCOB IpU OOCYKACHUU TEOPETUYECKHX MojoxeHHH. [Ipu pemeHnn 3amad MCHONIB3YIOTCS Kak
KOJUIEKTUBHbBIE METO/Ibl pa0OTHI C AIIEMEHTAMHU «MO3TOBOI0 IITYpMay, TAK U CaMOCTOsITENIbHAsI paboTa
II0J1 KOHTPOJIEM IIPENOJaBaTelis ¢ MOCIEAYIOIIMM KOMMEHTApUEM PELLICHNUS.

Bonpocsl TeopeTHyeckoro Mmarepnasa, BBIHOCHMbIe HA 00Cy KIeHHe

Bunet pacnaga. o -Pacnan.

TynnenpHbIN 3 dexT. 3aBUCUMOCTB NTEPUOAA 0L -paciiaja OT YHEPTUU OL -4aCTHULL.

B -Pacnan. DxcnepuMeHTaNbHOE JOKAa3aTeIbCTBO CYIIECTBOBAHUS HEUTPHHO.

Pa3pemiennsle u 3anpenieHHbIe 3 -epexoabl.

Hecoxpanenue yeTHOCTH B 3 -pacnaje.

v -U3nyuenune anep.

DneKTpuuecKre U MarHUTHBIE IEPEX0/ibl. S iepHast u3oMepusl.

BuyTtpennss konBepcus. Dpdext Méccbayapa.

3agauu 171 pelieHUs HA 3aHATHH:

[oxousmeecs Aapo 2°Po HCTTYCTHIIO 0-4aCTHILy ¢ KHHeTHUecKoit sneprueii To=5,77 MaB. Haiitu

CKOPOCTh OTJauu JoYepHero sjapa. Kakyro momio mosHON sHepruu, ocBOOOXKIAEMOW B 3TOM

IIPOLIECCE, COCTABIIAET PHEPIHS OTAAUN JOUYEPHETO sapa’?

2. OmpezenuTh KOMMYECTBO TeIIa, KoTopoe Beiaenser 1,00 mr npemapata 2°Po 3a mepuon, paBHsIii
CpPEIHEMY BPEMEHM JKU3HM ITHX SIEP, €CIU UCIIYCKA€MbIE O-4ACTHUIIBI UMEIOT KUHETHUYECKYIO
sHepruto 5,3 MaB u npakTruecku Bce JoUepHue A/1pa 00pa3yroTcst HEMOCPEICTBEHHO B OCHOBHOM
COCTOSTHUH.

3.  Pacmax smep 2?°Th mpomMCcXOZUT M3 OCHOBHOTO COCTOSIHHS M COTIPOBOKAAETCS MCITYCKAHHEM -
yacTul ¢ >Hepruert 6,33; 6,23; 6,10; u 6,03 M»sB. Paccuurare U moCTpOUTH CXEMY YpOBHEM
JIOYEPHETO AJIpa.

4.  TIpu pacnane *'?Po ucmyckaroTcs 4eThIpe TPYMIbI -4aCTHIl: OCHOBHAsA ¢ dHeprueii 8,780 MaB u
JUTHHHOTIPOOEXKHBIE ¢ dHepTrusiMu 9,492; 10,422; u 10,542 M»B. Paccuntath 1 TOCTPOUTH CXEMY
ypoBHeii sapa “'?Po, eciau M3BECTHO, YTO JOYEpPHHE sApa BO BCEX CIydasX BO3HMKAIOT
HEMOCPEJACTBEHHO B OCHOBHOM COCTOSIHUU.

5. Ompenenuts opOUTAIEHBIA MOMEHT |, YHOCUMBIN -4acTUIIEH B CIEAYIOUINX pacnaiax:

N RN E

=
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10.

11.

12.

13.

14.

15.

2 s
a7 5
34P0 ) ERa

512 52 1
a5 219
o Pb o Rn
a) 6)
k] =7
i} Hp
= 5i2 T = e T
et Eit]
= Th = Pa
B) r)

Haiitu suepruto Q, Beyensonyrocst ipu B~ u B~ pacnagax u npu K- 3axBare, eciin H3BECTHBI
Macchl MaTEPUHCKOro aroMa My, 1ouepHero aroma My 1 3j1eKTpoHa M.

Haiitu ¢ nomomibto TaOIMYHBIX 3HAUYEHUH MacC HYKIUJOB MAaKCHUMaJbHYIO KHHETUYECKYIO
SHEPTHIO P-4aCTHII, HCTycKaeMbIX sapamu °Be, 1 COOTBETCTBYIONIYIO KHHETHUECKYIO HEPTHIO
JTOYEPHHX sAep, 00Pa3yIOUINXCsl HETTOCPEICTBEHHO B OCHOBHOM COCTOSTHHH.

OLEHUTh KOJIMYECTBO TEIUIA, BBIJICJIEHHOTO 3a CYTKH B KaJlopuMeTpe 37 - aKTUBHBIM IIperapaToM
24Na maccsl m=1,0 mr. CunTath, uTo Bee P-4acTUIBI B CPEIHEM UMEIOT KHHETHUECKYIO SHEPTHIO,
paBHyio 1/3 MakcMMaNbHO BO3MOKHOM HpH faHHOM pacnaze. Ilepuon nomypacnazne 2*Na pasen
T=15 u.

HaiiTi KHHeTHYeCKyIo HEPTHIO Apa OTAauH PU MO3UTPOHHOM pacmaze sapa N, ecru sneprus
MIO3UTPOHA MaKCUMAaJIbHA.

Iokasatk, 4To B cllydae -pachaja *2Sc umeeT MecTo paspelenHblit nepexos Tuna ®epmu, a 3P -
tuna ['amoBa-Temnepa.

OmnpenenuTts ¢ MOMOLIbIO TAOIUYHBIX 3HAUYCHUH MacC HYKJIMJIOB CKOPOCTh /pa, BO3HUKAIOIIEr O
B pesynbTate K-3axBata B Hykmuze 'Be, eciu mouepHee sSApO OKA3bIBAETCS HENOCPENCTBEHHO B
OCHOBHOM COCTOSIHUH.

Jlns aapa 1'Ne onpenenuts MakcHManbHYIO SHEPTHIO 3aMa3(bIBAIOIIMX HPOTOHOB, BBLIETAIONINX
u3 sgpa 'F, oOpasyromerocss B pesyibTaTe €-3axpaTa Ha sape ~'Ne. DHepruu CBsi3U
Ecs(*'Ne) = 112.91 M»aB, Ecy(}'F) = 128.23 MaB u Ec(1°0)=126.63 MaB.

OHpe,Z[eJ'H/ITB TUIIBI U MYJIBTUIIOJIbBHOCTU T'HepeXOI[OBI

1) 1 — 0, 4) 2t — 3,
2) 1+ — 0+, 5) 2+ — 3+’
3) 22 — 0% 6) 2+ — 2%,

Ceoboanoe nokousmieecs sapo °2Ir ¢ sueprueii Bo3oyxaenus E=129 kaB nepentio B ocHOBHOE
COCTOSIHME, HCIIYCTHB Y-KBAaHT. BBIUMCINTBE OTHOCHUTENBHOE H3MEHEHUE JHEPIMM Y-KBaHTAa,
BO3HHUKAIOIIEe B pe3ysIbTaTe OTAauH siipa.

Ha xakyro MUHMMaJbHYIO BBICOTY HEOOXOAMMO MOJHATH MCTOYHHK Y-KBAaHTOB, COJEpIKAIHii
BO30yKJeHHbIEe Aapa °'ZN, 4ToOk MpH perucTpamyy Ha MOBEPXHOCTH 3eMJIH TPABHTALMOHHOE
cMmenieHne JuHUM MéEccbayspa MpeB3oLUIO MIMPUHY dSToW JuHUM? M3BecTHO, dTO
perncTpupyeMble y-KBaHTBI HMEIOT SHEPruio =93 k3B 1 BO3HMKAIOT IpH mepexoe sauep ° ZNn B
OCHOBHOE COCTOSIHHE, a CpeJlHee BpeMsl )KU3HU BO30YXKAEHHOTO COCTOSAHUSA T=14 MKC.

3agauu A9 CaMOCTOSITEILHOIO PellleHus :

[1] Ne6.261, 6.262, 6.266, 6.269, 6.272.

[2] Ne11.30,11.31, 11.37, 11.38, 11.42, 11.43, 11.47.

MeTozmqecm/le PECKOMEH AN,
HpI/I HU3YUCHHUH BOIIPOCOB I[&HHOﬁ TEMBI TJIaBHBIM ABIACTCA IIOHHMMAHHMEC TOI'O 4YTO 3aKOH

PaIMOAKTUBHOTO PACIaia BHITOIHIETCS TOJIBKO IS OOJIBIIOTO YKciia yacTull. MHIuBUayanpHOE SAPO
BeJIET ce0s1 COBEPIIICHHO CIIYYaiiHBIM 00pa3oM.
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[Tocne oOcykaeHust Marepuaia, COOTBETCTBYIOLIETO 0003HAYEHHBIM BOIIPOCAM, OCYIECTBIISETCS
IIEPEXO0]l K OCHOBHOMY BHUY IEATENBHOCTH Ha 3aHATHH — PELICHUIO TUIIOBBIX 3a/1a4, B X0JI€ KOTOPOTO
MPOUCXOJIUT 3aKpeIuieHHe NpUOOPETEHHBIX 3HAHWKA M (HOPMUPYIOTCS YMEHHs MPUMEHSATh UX Ha
IIPaKTHKE.

B ciydae BO3ZHMKHOBEHUs 3aTpyJHECHHUM IIPU PELICHUU 3aJad IOJIE3HO PACCMOTPETh IIPUMEPHI
peleHus 3a/1a4, IPUBOIAIIMNXCS B 3aJaYHUKAX U METOJNYECKHUX ITOCOOMSIX 10 PELICHHUIO 3aaY.

Tema 7. SInepHble peakumu.

Heab 3ansaTus. [ mydokoe ycBoeHNE, KOHKPETH3AIMS U 3aKpeIIeHne 3HaHUM B 00J1aCTH aTOMHOMN
¢uzuku, GpopMupoBaHre yMEHHI W HABBHIKOB NPUMEHEHHS MX HA MPAKTHKE, PA3BUTHE JIOTUYECKOTO
MBIIUJICHHS U IPHOOPETEHNE HABBIKOB CAMOCTOSITEIbHON PaOOTHI.

OpranuzanuonHasi popma 3aHATHSA — KOMOMHUPOBAHHAs, COYETAIOMIAs IPAKTHUECKOE 3aHATHE
C 3JIeMEHTaMU ceMuHapa. [lepBoHauanbHO, pacCMaTPUBAIOTCSI OCHOBHBIE TEOPETUYECKUE BOMPOCHI 110
TE€M€ 3aHATHs, II0CJIE YEro OPraHU30BBIBACTCS pELICHUE TUIIOBBIX 3ajad. [Ipu 3ToM mpennosaraercs
IIMPOKOE UCIOIb30BAaHNE MHTEPAKTUBHBIX METOJOB — SBPUCTHUECKHUX Oecell, MCIOIb30BaHue 3a/1au-
BOIIPOCOB IIPU OOCYXJAECHUM TEOpPETUUYECKUX MojoxeHuM. [lpu pemeHuu 3agad HUCMONB3YIOTCS Kak
KOJUIEKTUBHBIE METOJIbI Pa0OTHI C DIIEMEHTAMHU «MO3TOBOTO IITYpMay, TaK U CaMOCTOsITEIbHAsI paboTa
110/, KOHTPOJIEM MPENOAABATENS C IOCIEAYIOIIMM KOMMEHTAPUEM PEIICHMUS.

Bomnpocsl TeopeTn4eckoro Mareprasia, BBIHOCHMbIE HA 00Cy:KIeHue
Meroas! n3y4eHus AEepHbIX peakuui. JleTeKTOpbl 4YacTHII.

[Tpunnuns! pabotel yckopuresneit. Ceuenus peakuuii. Kananasl peakiuii.
3aKOHbBI COXPAHEHHUS B AJEPHBIX peakiusax. KunemaTuka sepHbIX peakiuil.
MexaHu3MBbl AJIEPHBIX PEAKLIUH.

Mogaenps coCTaBHOTO siIpa.

Pe3onancheie saepusie peakuuu. opmyna bpelira-Burnepa.

[IpsiMble siAepHBIE PEAKLIAH.

Onrtuyeckast Mozienb sifpa. BzaumoaelicTBiue pOTOHOB U 3IEKTPOHOB C SJIPAMHU.
Jenenue snep. JleseHne U30TOIIOB ypaHa HEUTPOHAMM.

0. llemnas peaxius aeneHus. SlaepHbie B3PHIBLL. S IepHBIE peaKTOPHI.

1. Peakuum cuHTe3a JNETKUX sAnep. TepMosiiepHasi SHEprusi.

12. TpancypaHoBbie 21eMeHThl. CBepXTsKENBIC Spa.

3agauu A/ pelieHUs HA 3aHATHH:

1.  U3Bectnsl 3Hepruu cBs3u Ei1, Ez, Es u Es4 sinep B peakuun A1 + A2 —As +As. Haiitu sHepruto
3TOM peakiuu.

2. Cuuras, 4TO B OJJHOM aKTe Aefenus aapa >°U ocsoboxkaaercs sneprus 200 MaB, onpeienuTs:

a) PHEPIHUIO, BBIIEIAIONIYIOCS TIPH CTOPAHHMM OJHOTO Kuiorpamma >°U, u Maccy KaMEeHHOTO YIS C

TEIUIOTBOPHOI crocobHocThi0 30 KJIK/T, SKBUBAJIEHTHYIO B TEIJIOBOM OTHOLIEHUU OJHOMY

kunorpammy 2°U;

6) Maccy msoroma U, mojseprurerocs AeNEHHIO NPU B3PhIBE aTOMHOH GOMOBI C TPOTHIOBBIM

SKBUBaJIeHTOM 30 KUJIOTOHH, €CJTM TETUIOBOM YKBUBAJICHT TPOTHIIA paBeH 4,1 kJ[x/T.

3. Onpenenuts sHepruto peakuuu 'Li + p— 2 “He, eciu sHeprus cBsA3U Ha OIMH HYKJIOH B szpax 'Li

u “He paBus1 5,60 u 7,06 MaB.

4.  PaccuuMTaTrh MOPOTrOBYIO SHEPTHIO (POTOHOB B PEAKIIUU (pOTopacmenneHnﬁ y+12C -5 1B +p.

5. Ompenenuts noporu Trep peakimii potopacimennenus 2C:

y+ 12c_} 11C+r1 y+12C — 11B+p ]/+14C — 12C+n+n

6.  Ompenenuts noporu peakmuii: 'Li(p,a)*He u "Li(p,y)®Be.

7. Bo3MoXxHBI 1 peakuuu: ot Li —=1B+n; a+ 2C— “N + d mox meiicTBHEM w-yacTHIl C
kuHeTndeckoil sHepruer T = 10 MaB?

8.  Kakywo MUHUMalbHYI0 KUHETHYECKYIO SHEPTHI0 B MPAKTUYECKOW CUCTEME Tmin JOKEH HUMETh

HEUTPOH, YTOOBI CTara BO3MOXKHOW PEeaKIIHs %0(n,a)BC?

RBoOoo~NOwNE
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9.  Haiitu sHeprumo peakunn “N(a, p)t’O, eciti KnHeTHYecKas SHEPTUs HANETaoIIeH o-gacTris! To=
4,0 M»B 1 npoToH, BeUIETEBIINN 1O yriioM 6=60° K HanpaBJIEHUIO IBUKECHHUS 0.-4aCTHUIIbI, UMEET
KUHeTH4ecKyto 3Hepruto Tp=2,09 MaB.

10. Aunbga-yacThna ¢ KMHeTH4eckoil sHeprueii T=5,3 M»B Bo30yxmaer peakumio *Be(a, n) 2C,
sHeprusi Kotopoit Q=+5,7 MsB. HaiiT KuHETHYECKYI0 HEPrui0 HEHUTPOHA, BBUICTEBIIETO O]
MPSIMBIM YTJIOM K HAIPaBJICHHUIO IBUKECHUS (L-4ACTHUIIBL.

11. TlIpotonsl ¢ kuHeTHYECKOM FHEprHei T=1,0 MaB 60MOapaAupyIOT JIMTHEBYIO MHIIICHD, BO30YK1ast
peaxtuio p +'Li — 2 “He. HaiiTu KMHETHYECKYIO SHEPTHIO KAKIOH 0-4aCTHIIBI H YIOJ MEKIY
HalpaBICHUSAMU MX pasjera, €ciad pas3jieT MPOU30LIe]] CHUMMETPUYHO [0 OTHOUIEHHIO K
HAIPaBJICHUIO HAJICTAIOIIUX IPOTOHOB.

12.  OmpenenuTh BO3MOXKHBIE 3HAYEHUSI OPOUTAIBLHOIO MOMEHTA JIEHTPOHA B PEaKLMH CPbIBa, €CIIU
opOUTaNBHBI MOMEHT NpoToHa paBeH 0.

13.  C xakuMu opOMTAILHBIME MOMEHTAMH lp MOTYT BBLIETATh POTOHKI B peaktuu “2C(y,p)'B, eciu:
1) xoHeYHOE AapO 0Opa3yeTcsi B OCHOBHOM COCTOSIHUH, a morjotwics E2- ¢oToH; 2) koHeuHOE
A1po oOpasyercs B cocTostuun 1/2*, a mornoruics M1- gorton; 3) KoHeuHOE AP0 0Opasyercs B
OCHOBHOM COCTOSTHHH, a rorioTtuics E1- ¢poTon?

14. B pesynbTaTe nornomenus sapoM “He -KBaHTa BbUIETAET HEHTPOH ¢ OPOUTAILHBIM MOMEHTOM In
= 2. OnpenenuTs MYJIbTUIIOJBHOCTh -KBAHTA, €CIIM KOHEYHOE SAPO 00pa3yercs B OCHOBHOM
COCTOSIHUH.

15. Omnpenenuts OpOMTANbHBIA MOMEHT aeiitpona lg B peakmum moaxsata °N(n,d)*C, ecim
opOuTaIbHBIA MOMEHT HelTpoHa In = 0.

16. Paccumrath mHTErpasbHOE PPEKTUBHOE CEUCHHE IMOTIIOMICHUS OBICTPHIX HEHTPOHOB SApPAMH
CBHUHIIA.

17. BBIYUCIUTH CEUEHHE PACCESHHs -4acTUIBI C SHeprueii 3 MaB B KymoHoBckoM mode sapa 28U B
WHTEpBAJIE YIJIOB OT 150° 10 170°.

18. Onmnpenenuth aKTHBHOCTh TIpermapaTa 3o0ii0Ta - 198, HaBeneHHyro mpu o0MydeHUH oOpasia
3010Ta - 197 maccoit 0.1 B moToke Termnosbix Heifrpono 102 cm? cex? B Teuenme 1 waca.
D¢ dhexTnBHOE CeueHNE aKTUBAIMH 30JI0Ta TETUIOBBIMHI HEHTPOHAMU cocTaBisieT 97 GapH.

19. PaccuuTaTh HHTEHCUBHOCTb Iy4Ka HEHTPOHOB J, KOTOPBIM 00JTyYay IIACTHHKY >°Mn TOJIMHOM
d = 0.1 cM B TEYCHUH tar = 15 MUH, €CITU CITYCTSI toxns = 150 MUH MOCIIC OKOHYAHUS O0TyUCHHS ee
akTHBHOCTS | cocTaBma 2100 Bk. Ilepuox momypacnana *®Mn 2.58 u, ceyenne aktupamuu o= 0.48
6, IITOTHOCTh BENIECTBA TIACTUHEI p= 7.42 r/cMe,

20. OueHuTh ceyeHHE 0Opa30BaHUS COCTABHOTO sipa MPH B3aUMOJICHCTBUUM HEHTPOHOB C
KuHEeTHUYecKoi sneprueit Tn = 1 9B ¢ sapamu 30mota 19 Au.

21. Ouenuts HeiiTpounyto mupuny I'n usomuposannoro yposas 0° sapa 1°%®Rh (smeprus yposus Eo
=1.21 5B, nonnas mupuna ' =0.21 3B), ecan npu pe30HAHCHOM MOIJIOIIEHUN HEHTPOHOB C
00pa3oBaHMEM ATOTO YPOBHS COCTABHOTO s7Jpa CEYSHHE MOTJIOIEHUS [T SHEPTUU HEUTPOHOB Th
=15B ap 0=2700 6. Crimn simpa-mumenn I(*°'Rh) = 1/2.
3agaum 1J151 CAMOCTOSITEJILHOTO PeleHH:

[1] Ne6.287, 6.288, 6.291, 6.292, 6.293, 6.297, 6.298, 6.301, 6.302, 6.306-6.310.

MeToauyeckne peKOMEH AL U,

IIpn pacuere KHHEMAaTHYECKHUX XapaKTEPUCTUK peakuil yaoOHO HCIOJIb30BaTh T.H.
penstuBucTcKuii muBapuant E2 - P2c2 = m?c* = inv, wiu E2 - P2 = m? B cucteme % =C¢=1; E - nonuas
JHeprus CUCTEMBI, P- CyMMapHBbIi HAMIIYJIBC.
Jlia pacuera nopora peakiuu TA cienyeT 3anucaTh 3aKOHBI COXPAHEHUS SJHEPTUH U UMITYJIbCA B IBYX
CHUCTEMax OTCYETa — MPAKTUYECKOW CHCTEME, CBSA3aHHOW C MOKosenca yactuiel B , u B cucreme
LIEHTPa Macc, WIK LeHTpa nHepUUHU. Ilopor peakiuyu cOOTBETCTBYET 3HAYEHUIO KHHETUUECKOM HEPIrun
yacTULlbl A B Cilydae, KOrjla KMHETHYECKHe YHEPruH MPOAYKTOB peaklMu MUHUMaibHBL. B cucreme
LIEHTpa MacC B ATOM CJIy4ae paBHbI HYJI0 KHHETHYECKHE SHEPIHH BCEX 00pa30BaBILIUXCS B pE3yIbTaTe
peakuuu yactul. OJHOBPEMEHHO PaBHbI HYJII0 UMITYJIbChI 3TUX YacTUll. (IIpupaBHATH HYIII0O UMITYJIBCHI
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M KAHETUYECKUE DHEPrUM IPOAYKTOB pPEAKIUHM BO3MOXKHO TOJIBKO B CHCTEME LIEHTpa WHEPLUH, B
KOTOPOU CyMMapHBIA UMITYJIBC TI0 OIIPEICIICHUIO PaBEH HYIIIO).

[Tocne oOcyxkaeHust Marepuaia, COOTBETCTBYIOLIET0 0003HAYEHHBIM BOIIPOCAM, OCYIIECTBIISETCS
Mepexo/i K OCHOBHOMY BHU1Y JI€ATEIbHOCTH Ha 3aHATHH — PELICHUIO THIOBBIX 3a/1a4, B X0Jieé KOTOPOTO
MPOUCXOJIUT 3aKpeIuieHHe NpUOOPETEHHBIX 3HAHWA M (HOPMUPYIOTCS YMEHHs MPUMEHSATh UX Ha
MIPaKTHKE.

B cnydae BO3ZHMKHOBEHUs 3aTpyJHEHHMM IIPU PELICHUU 3a7a4 IIOJIE3HO PaCCMOTPETh IIPUMEPHI
pelIeHus 3a/1a4, MPUBOIAIINXCS B 3aJaYHUKAX U METOJUYECKUX ITOCOOUSIX IO PEILICHHUIO 3a/1ay.

Tema 8. B3anmopeiicTBue s11epHOI0 U3/Iy4YeHHUsI € BelIeCTBOM.

Ieasn 3ansaTus. [11y0okoe ycBoeHUEe, KOHKPETH3aLMs U 3aKpeIyIeHHe 3HaHUH B 00J1aCTH aTOMHOM
¢usuku, GpopMupoBaHre YMEHHI M HAaBHIKOB NMPUMEHEHHUs MX HA MPAKTHKE, PA3BUTHE JIOTHYECKOTO
MBILUIEHUS] U IPUOOPETEHUE HABBIKOB CAMOCTOSATEILHOM padoThI.

OpranuszanuonHasi popmMa 3aHATHS — KOMOMHUPOBAHHAS, COYETAIOIIAs TPAKTHUECKOE 3aHATHE
C dJeMEHTaMu ceMHHapa. [lepBoHauabHO, pacCMAaTpUBAIOTCA OCHOBHBIE TEOPETHUUYECKUE BOIIPOCHI 110
TE€ME 3aHATHs, TI0CJIE YEro OPraHU30BBIBACTCS pELICHUE TUIIOBBIX 3ajad. [Ipu 3ToM mpennosaraercs
IIMPOKOE HCIOJIb30BAHUE MHTEPAKTUBHBIX METOAOB — IBPUCTHUYECKUX Oecel], UCII0JIb30BaHHUE 3a]1au-
BOIIPOCOB IIPU OOCYXJAECHUM TEOpETUYECKUX MojoxeHuil. Ilpu pemieHnn 3amay MCHONB3YIOTCS Kak
KOJIJICKTUBHBIE METO/IbI pabOThI C FIEMEHTAMU «MO3TOBOI0 IITypMa», TaK U CaMOCTOsATENIbHAs padoTa
110/ KOHTPOJIEM MPENOAABATENS C MOCIEAYIOIIMM KOMMEHTApUEM PEILICHHUS.

Bonpocs! TeopeTH4ecKOro MaTeprasia, BBIHOCHMbIE HA 00Cy KAeHHe

B3anMozeincTBre 3apsyKeHHBIX YaCTHULL CO CPEOM.

[Torepu sHEepruy Ha NOHMU3ALUIO U BO30YX/IEHUE AaTOMOB.

[IpoGeru 3apsKEHHBIX YACTHII.

B3aumonencTBue HEUTPOHOB C BEIIECTBOM. 3aMEIJICHUE HEUTPOHOB.

[IpoxoxkaeHuE y -U3IIydEeHHs Yepe3 BEIIECTBO.

buonornueckoe neNCTBHE U3IIYYEHUS U 3alIUTa OT HETO.

3agauu 171 pelIeHUs HA 3aAHATHH:

1.  BbluncaNTh HOHU3ALMOHHBIE IOTEPU SHEPTUN JIEUTPOHA ¢ KMHEeTHYecKkoi sHepruei 4,0 MaB Ha
€IMHHULIE ITyTU B a30T€ NP HOPMAJIBHBIX YCIOBHSIX.

2.  HaiiTi ¢ momoIsto SMIUpUIECcKuX Gopmy:

a) YMCIJIO Map MOHOB, KOTOphIE 00pa3yeT -yacTulla ¢ HayaJbHOM KMHETHYecKoi »Heprueit 5,5 MaB Ha
MIEPBOM CAaHTHUMETPE CBOETO MYTH B BO3/lyX€ (3HEPTUI0 00pa30BaHUs OJIHOM MMapbl HOHOB CUUTATH
paBHo#i 34 3B);

0) OTHOCUTEJIBHOE YUCIIO TIap HOHOB, KOTOPOE 00pa3yeT MPOTOH ¢ HAYaJIbHOW KMHETHYECKOM SHEeprueit
T=2,5 M5B Ha nepBoii moj0BUHE CpeHEr0 Mpolera B BO3AyXe.

3. Ompenenuts mpoOer -4acTHUIIBI B CBHHIIE, €CITH €€ DHEPTUs COOTBETCTBYET mpobery 17 MKkM B
ATIOMUHUH.

4.  BbluMCIuTh pagualiOHHbIE TOTEPU PHEPIUU AIEKTPOHA ¢ KMHeTH4ecKoi sHepruei 20 MaB Ha
€AVHULly IIyTH B aJIIOMMHMHU. BO CKOIBKO pa3 paaualMOHHBIE IIOTEPU DHEPIUHU JJIEKTPOHA B
CBHHIIEC OOJIbIIIE, YEM B AJTFIOMUHUH?

5. Ilydok 31ekTpoHOB ¢ KuHeTHueckoil sHeprueit 0,50 M»B nagaer HOpManbHO Ha ATIOMHHUEBYIO
domery TommuHo# 50 Mr/cmM?. OLEHHTH ¢ HOMOIIBIO IMIUPUYECKHX (HOPMYIN CpemHHil Tpober
3JIEKTPOHOB, MPOIIEAIINX Yepe3 Gobry, B BO3AyXE.

6.  Kaxkoif TONMIIMHBI clenyeT B3STh aTIOMUHHEBYIO TUIACTHHKY, YTOOBI OHA OCIIa0IsiIa Y3KHA Iyd0K
PEHTTEHOBCKOTO U3itydeHus ¢ sHepruei 200 k3B B Takoii ke cTeneHu, Kak CBUHI0Bas IUIACTUHKA
TonmuHOM 1,0 MM?

7. Jl1s ATMHHOBOJIHOBOTIO PEHTI'€HOBCKOTO M3JIydeHHUs TU(QEepeHIHaTIbHOe CeYeHUE pacCesHUs

(dhoToHa Ha CBOOOHOM AJIEKTPOHE OMUCHIBAETCS (POPMYIION:
do 1 2
— = -1,2(1+ cos“8),
5 = e )

oM E
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1€ e — KITACCUYECKUN PaInyC AIEKTPOHA,; 6 - yroi paccesaus poToHoB. HaliTi ¢ TOMOIIBIO ATOM
(hOpMyIIBL: a) MOJIHOE CEYCHHE PACCesHUs; 0) OTHOCUTEIHLHOE YUCI0 (POTOHOB, PACCESHHBIX MO
yriaamu 6 < 60°.

3agauu AJ9 CAMOCTOSITEILHOTO PelIeHusI:

[2] Ne12.9, 12.13, 12.29, 12.40.

MeToanuyeckne peKOMeH 1AM,

[Ipu paccMOoTpeHNH BOIPOCOB AAHHOM TeMbI 0c000€ BHUMAHUE HYXKHO YACTUTH OMOJIOTHIECKOMY
JNEUCTBUIO M3YyYEHUS W 3aIIUThI OT HEro, TaK KaK 3TOT BONPOC JOCTATOYHO CKYJAHO OCBEIIACTCS B
yueOHUKax siaepHoil ¢usuku. HeoOxomuMo ynenuTh BHHUMAaHUE IIOCIIEIOBATEILHOCTH JEHCTBUS
M3JIy4eHUI Ha OMOJIOTHYECKOE BEIIECTBO, 3 UMEHHO:

1. 3apsoKeHHBIE YaCTUIBI TMPU  MPOXOXKIECHUU YEpe3 BEHIECTBO TEPSIOT HHEPTUI0 3a CYET
AJICKTPOMArHUTHBIX B3aUMOJACHCTBHMI C aroMaMd BEIIECTBA, YTO MPUBOJUT K HOHM3AIUU.
DNeKTpOMarHUTHbHIE KBAaHTHI (faMMa, PEHTIEH) NIPU B3aUMOJIEHCTBUH C BELLIECTBOM I1EPEAAIOT SHEPTUIO
(4acTUYHO WJIM TIOJIHOCTHIO) aTOMaM M JJICKTPOHAM BEIIECTBA, MTOIOM IIPOIlecca B3aMMOJICHCTBHS
TAKXKE SABJISICTCSA ITOABIICHHUC NOHOB (HOJIO)KI/ITCJII)HI)IX 158 OTpI/IIIaTCJII)HI)IX) BMECTO HeﬁTpaJIBHBIX aTOMOB
Y MOJIEKYIL.

2. CBOOOIHBIE 3JIEKTPOHBI M1 MOHU3UPOBAHHBIE ATOMBl YYACTBYIOT B CJIOXHOW LIENM pEaKLUi, B
pe3ylbTaTe KOTOPBIX OOpa3ylTCs HOBBIE MOJEKYIbI, B T.4. YPE3BBIYANHO PEAKIMOHHOCIOCOOHBIE
“CcBOOOJTHBIE paTUKAIIbI .

3. CBOOOIHBIE paJuKaibl BBHI3BIBAIOT XUMHUYECKYI0 MOIU(PUKALNUIO MOJEKYI, HEOOXOIUMBIX IS
HOPMaJIbHOTO (DYHKIIMOHUPOBAHUS KIICTKH.
4, ['ubenpb KJIETOK UK TaKWe B HUX U3MEHEHHS, KOTOPBIC MPUBOJIAT K PA3BUTHIO paka.

[Tocne oOcyxaenust Marepuaia, COOTBETCTBYIONIETO 0003HAYEHHBIM BOIIPOCAM, OCYIIECTBIISETCS
IIEPEX0Jl K OCHOBHOMY BHUJY JI€ATEIBHOCTH Ha 3aHATHH — PELICHUIO TUIIOBBIX 3a/1a4, B X0J1€¢ KOTOPOTro
MIPOUCXOJUT 3aKperyieHHue MPUOOPETEHHBIX 3HAaHUN U (OPMUPYIOTCS YMEHHUS NPUMEHATh UX Ha
IIPaKTHKE.

B cnydae BO3ZHMKHOBEHUs 3aTpyJHEHHM IIPU PELICHUM 3a7a4 IIOJIE3HO PaCCMOTPETh IPUMEPHI
peleHus 3a/1a4, IPUBOIAIINXCS B 3aJaYHUKAX U METOJIMYECKUX ITOCOOMSIX 110 PEIIEHHUIO 3a/1a4.

Tema 9. CBoiicTBa YacTHIl ¥ B3aUMOJEHCTBUI.

Heab 3ansaTus. [ mydokoe ycBoeHNE, KOHKPETU3AIHS U 3aKpeTIeHne 3HaHUH B 00J1aCTH aTOMHOMN
¢u3uku, GpopMupoBaHHEe YMEHHI M HaBBIKOB MPUMEHEHUs MX Ha MPAKTHKE, Pa3BUTHE JIOTUYECKOTO
MBIIJIEHUS] U IPHOOPETEHNE HABBIKOB CAMOCTOSITEIbHON pabOTHI.

OpranuszannonHasi popma 3aHATHSA — KOMOMHMPOBaHHAs, COYETAroLIast MPaKTHUECKOE 3aHATHE
C dJIEMEHTaMH ceMuHapa. [lepBoHauanbHO, pacCMaTPUBAIOTCS OCHOBHBIE TEOPETHUYECKHUE BOIPOCHI 10
TEME 3aHATHS, I10CJIE YETO OPraHU30BBIBACTCS PEIIEHUE TUNOBBIX 3anad. IIpu 3TOoM npeamnonaraercs
HIMPOKOE HCIOIb30BaHNE MHTEPAKTHBHBIX METO/J0B — 3BPUCTHUECKHUX Oecell, MCIOJb30BaHue 3a/1au-
BOMNPOCOB IpU OOCYKACHUU TEOPETUUYECKUX MoioxkeHui. Ilpu pemeHun 3amad MCHOIB3YIOTCS Kak
KOJUIEKTUBHBIE METO/IbI pa0OTHI C AJIIEMEHTAMHU «MO3TOBOTO IITypMay, TaK U caMOCTOATeIbHas paboTa
10/l KOHTPOJIEM MPENOAABATENS C MOCIEAYIOIIUM KOMMEHTAPUEM PEILICHMUS.

Bomnpocsl TeopeTn4ecKoro Mareprasia, BBIHOCHMbIE HA 00Cy:KIeHue
Yetsipe TN QyHIaMEHTATBHBIX B3aUMO/ICHCTBHA.

KoHcTaHTBI M painychl B3aNMOJEHCTBUN.

[IpyHIMIIBI ONIMCAaHUS B3aUMOAEHCTBUN YacTULl B KBAHTOBOM TEOPHUH MOJIS.
[Tepenocunku B3aumonenicTeuil. [lonstre o quarpammax @eitHMaHa.
Knaccudukanus yactun. @yHaaMeHTaNbHbIE YaCTUIIBL.

OcHoBHBIE Y3116l HYHIAMEHTATHHBIX B3aUMOICHCTBHIA.

KBapkoBbIe TuarpaMmel.

KBaHTOBBIC UnClIa YaCTHL U 3aKOHBI COXPAaHEHMSI. AHTUYaCTHLIBI.

3anaum 11 pelieHUs HA 3aHATHH:

ONoGaRwWdE

17



1.  m°-Me30H, KUHETHYECKas SHEPIUs KOTOPOrO PaBHA SHEPIUM MOKOS, PACHaJAETCsl Ha [Ba -KBAHTAa,

SHEPTUU KOTOPHIX paBHBL. KakoB yron Mexay HampaBlIeHUSIMU JIBHKEHUS Y-KBAaHTOB?

2.  OmpenenuTb MUHUMaJbHOE (T.€. IOPOrOBOE) 3HAUEHHE KUHETUYECKOM SHEPTrUu MHOHA B CHCTEME
IIOKOSI IPOTOHA B pEaKLIUU
- +p-2X +K*,
(2d) + (uud) - (dds) + (us).
IIpoBepuTh BBINIOJIHEHWE AMCKPETHBIX 3aKOHOB COXpPAaHEHUs TOW ke peakuuu. Iloctpoutsb
KBapKOBYIO JHarpaMmy peaxiuu.

3.  IIpoaHamu3upoBaTh 3aKOH COXPAaHEHHS MOMEHTA KOJMYECTBA ABMIKEHHS B peakuuum 7w+ +p —
AT,

4.  OLEHUTH OTHOILIEHUE BEPOSTHOCTEH MPOLECCOB TPeX(HOTOHHOH U NBYX(OTOHHON aHHUTHIALIUU
napbl AJIEKTPOH-TIO3UTPOH.

5.  HapucoBars ocHoBHble auarpammbl DeliHMaHa i CIEAYIOMIMX MpoIeccoB: 1) paccesHue
JNIEKTpOHA Ha siekTpoHe; 2)3ddext Kommrona; 3) 371eKTPOH-MO3UTPOHHAS AHHUTHIISIIUS;
4) boroapdekT B KyJTOHOBCKOM IoJie sapa; 5) oOpa3oBaHUE IJIEKTPOH- MMO3UTPOHHOM Mapbl B
KYJIOHOBCKOM MoJie sapa. Kakue BUpTyanbHbIe YaCTHUIIBI YYaCTBYIOT B 9THX Ipoleccax?

6.  HapucoBaTh KBapKOBBIC AUArPaMMBbI PacIaioB
1) n°-2y; 2) n%->et+e; 3) p°770) > et +e; 4)n'(958) » 3n°. Kaxkue
B3aMMO/JICHCTBUS OTBETCTBEHHBI 3 3TH pacnaibl?

3agaum AJ1sl CAMOCTOSITEJILHOTO PelleHus :
[2] Ne16.42-16.45.

MeTtogn4yeckue peKOMEeHIAIUN.

BOHpOCI)I, paCCManI/IBaCMBIe B HaHHOfI TEME, ABJIIAIOTCA HeHOCpeIICTBCHHI)IM HpOIIOJDKCHI/IeM
Kypca aTOMHO# (pU3UKK 1 KBAaHTOBOM Teopuu. M TpyAHOCTH 3aKII04aeTCsl TOJIBKO B IEPEHOCE aHAIOTHH
Ha HOBBIC O6’B€KTBI. KBaHTOBaH MEXaHHKa N30CIINHA l'IOCTpOGHa 110 aHAJIOTHUH C KBaHTOBOI\/'I MGX&HI/IKOI\/'I
MOMEHTA KOJIMYECTBA IBIDKEHHUS, TOUHEE - COOCTBEHHLIX MOMEHTOB KOJIMYECTBA ABUKEHHS - CIIMHOB -
B OOBIYHOM MPOCTPAHCTBE. BenmnunHa n30cnuHa aJipoHa yKa3bIBaeT Ha TO, CKOJIBKO y IAHHOTO a/IpOHa
COCTOSIHMM C pa3nu4YHbIMU MPOEKUUAMH U30cnrHa. C TOYKU 3pEHUS CUIIbHBIX B3aUMOAECHCTBUI TPOTOH
U HEUTPOH SBISIOTCS JABYMS pa3HbBIMU COCTOSHUSMM HYKJIOHA C M30CHMHOM 1/2 u OBYyMsI pa3HbIMU
MPOEKIMSIMA (M30CTIMHOBBIA 1y0seT). TouyHO Tak ke cialdble B3aUMOJACUCTBHUS SIBISIFOTCS, Kak H
3JIEKTPOMAarHUTHBIE, OOMEHHBIMH B3auMojaecTBusIMU. Ho ocymiecTBisitorcs onun Oyiarogapsi oOMeHy
TSDKETBIMU TIPOMEXKYTOYHBIMU O030HAMHU.

[Tocne o6cyxnenus Marepuana, COOTBETCTBYIOIIET0 0003HAYEHHBIM BOITPOCAM, OCYIIECTBIISETCS
IepexoJ] K OCHOBHOMY BUY ESITEIBHOCTU HA 3aHATUU — PELIEHUIO TUIIOBBIX 33/1a4, B X0J€ KOTOPOTo
MIPOUCXOJUT 3aKperyieHue MPUOOPETEHHBIX 3HAaHUM U (OPMHUPYIOTCS YMEHHUS NPUMEHATh UX Ha
MPaKTHUKE.

B cnydae BO3ZHMKHOBEHUs 3aTpyJHEHHMM IPU PELIEHUM 3a7a4 ITOJIE3HO PAaCCMOTPETh NMPUMEPHI
pelIeHus 3a/1a4, MPUBOISAIINXCS B 3aJAYHUKAX U METOAMYECKHUX TTOCOOUSX M0 PEIISHUIO 3a/a4.

Tema 10. CuabHble B3anMoaeiicTBHS.

Heab 3ansartus. [ mydokoe ycBoeHHE, KOHKPETU3AIIHS U 3aKpeTIEHUE 3HAHUH B 00J1aCTH aTOMHOU
¢dbusukn, HOpMUPOBAHHE YMEHUW M HABBIKOB MPUMEHEHHUS MX Ha MPAKTHUKE, Pa3BUTHE JIOTMUYECKOTO
MBIIJICHHS ¥ IPHOOPETEHNE HABBIKOB CAMOCTOSITEIHHON PaOOTHI.

Opranu3anuonHas ¢gopma 3aHATHSI — KOMOMHUPOBAHHAS, COUETAOIIAS TIPAKTUICCKOE 3aHSATHE
C DJIEMEHTaMM ceMuHapa. [lepBoHavanbHO, pacCMaTPUBAKOTCS OCHOBHBIE TEOPETHUYECKHUE BOIPOCHI IO
TeME 3aHATHS, MOCE YEero OpraHU30BBIBAETCS PEIICHUE TUMOBBIX 3aj1ad. [Ipu 3TOM mpenmonaraercs
IIUPOKOE UCTOIh30BAaHNE MHTEPAKTUBHBIX METOJOB — IBPUCTHUECKHUX Oecell, MCIOIb30BaHUe 3a/1a4-
BOIIPOCOB TIPH OOCYKJICHUH TEOPETUUYECKHX TMOJoKeHHi. [Ipu pemennn 3amad MCIoNb3yIOTC Kak
KOJUIEKTUBHBIE METOJIbI PA0OTHI C DIIEMEHTAMHU «MO3TOBOTO IITYpMay, TaK U CAMOCTOSITEIbHAsI paboTa
MO0JT KOHTPOJIEM MPENOJABATEINS C MOCIECAYIOIUM KOMMEHTApPUEM PEIICHUS.

Bonpocsl TeopeTnieckoro Marepnasia, BBIHOCHMbIE HA 00Cy:KIeHue
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CoNo~LNE

=

10.

11.

12.

13.

14.
15.

Knaccudukanus anpoHoB. baproHbl 1 ME30HBI.
Bo30ysxaeHHbIe COCTOSTHUS aIpOHOB.
Pe3onancel. CynepMysIbTUILIIETHI aAPOHOB.
CtpaHHOCTH U JIpyrHe aJpOHHBIE KBAHTOBBIC YUCIIA.
['myb6okoneyrpyrue npoiecchl.
KBapku. I'moonsl. KBapkoBas MoJieib aJipOHOB.
Tsokensie kBapku ¢, b u t. [[BeT KBapKOB U TJIFOOHOB.
[ToTeHuuan CUILHOTO B3aUMOICHCTBUS.
Acumnroruyeckast cB000/1a M HEBbIICTaHNE KBAPKOB (KOH(aHMEHT).
3agauu 17151 pelieHUs HA 3aHATHH:
Onpenenutd 9acTUIlbl X, 00pa3yronyecs B peakusax CHIBHOTO B3aUMOICHCTBHSL:
D" +p->K +p+X;2)K +p->0+K°+X;3)p+p—->E +nt +X.
Moryt mu cnenyromue peakuuu: 1) 1° +p > E- + KT+ K™, 2)n-+p->E +K'+K~;
3) K* +n - X% + n° npoucxomuTs B pe3ynbTaTe CUILHOIO B3aUMOICHCTBUSL.
Kakue w3 mpuBeneHHBIX HUXKE PEaKIHi MOJ JCHCTBHEM aHTHHEUTPHUHO BO3MOXKHBI, KakKue
3alpelieHbl U I0YEMY:
Dy, +p->n+p"2)ve+tn—-op+u-;3) v, tn-op+u .
[TocTpouTh U3 KBApKOB CJIeAyoNIue YacTusl: p, n, A, X%, 50 0~
OmnpeIeNuTh 3HAYEHUs CIIMHOB, YETHOCTEH M H30CIIMHOB OCHOBHBIX COCTOSHMIA Tumepsaep ; He
u,% He.
HapucoBaTe kBapKOBbIE€ TuarpaMMbl B3aUMOJCHCTBU p-P, N-N, p-N.
[Tokazatp, 4TOo 0€3 BBEICHHS KBAHTOBOTO 4YHcia "IBET', MPUHUMAIOIIETO TPU 3HAYCHHUS,
kBapkoBas ctpykrypa 41T, 47, 27 nporusopeunt npuaimmy Iaymn.
[IpoBepuTh BHINOJHEHUE 3aKOHOB COXPAHEHHS U MOCTPOUTH KBapKOBBIE AHAarpamMMbl peakiui,
MPOUCXOJSIINX B pe3yibTaTe CUIbHOrO B3aummopeiicteus: 1)m~ +p > A+ K o 2) p+p—
Q" +07;3)nt+n->E + K+ K.
Kakue u3 IepeuncleHHBIX HIKE 4YeThIpeX crnocoOoB pacnaga K'-mesona Bo3MoxHBI? Jls
pa3pelIeHHbIX HapUCOBaTh AUArpaMMBbl, 175 3aPEUIEHHBIX YKa3aTh IPUUMHY 3aIlpeTa.

1) Kt->n+et+ DKt ->n’+et +7v,;

e

2)Kt - et +v,; 4Kt > nt +n°.
JluarpaMmbl IOKa3bIBalOT JIBa BapuaHTa B3aUMOAECWCTBUSI KPACHOTO U 3€JIEHOTO KBApPKOB.
OmnpenenuTs, 3a CUET KAKOT'0 B3aUMO/ICHCTBHSI IIPOU30IILIA PEAKLIKsS B KaXKIOM Cllyyae ¥ 4To ObUIO
BUPTYaJIbHOW YaCTHULIEH.

K K K 3

3 3 3 K
Moryt au Ton-kBapk (t) u ero antukBapk (t) o6pa3oBaTh CBSA3AHHYIO CUCTEMY tt - TOIOHHIA,
aHAJOTHYHYIO YapMOHHIO (cC) 1 6oToMoHMIO (bb)?
[Tokasark, 4TO B CYNEPMYJbTUILIETE JIerdaiinux OapuoHoB 1/2° He MOXeT ObITh YacTHII,
COCTOSIIUX U3 KBAPKOB OJIMHAKOBOTO apoMara uuu, ddd, sss.
20-runepon pacnagaercs cnenyrommm obpasom: X% — A +7y. Kak MeHSIOTCS KBapKOBbIE
COCTOSIHUS IIPH 3TOM pactiage? OnpenenuTs THIT U MyJIbTUIIONBHOCTh UCTylIeHHOTo (hoToHa. Kak
HarpapJjeH ciuH A, ecu crivd X HanpasieH BBepx?
[TokazaTp, 4TO KBapK, UCIYCTUB IJIOOH, HE MOKET EPEUTH B aHTUKBAPK.
OnHa U3 creayromuX AByX IMarpaMm, ONUChIBatOIuX pacnag A — n + 0 HenpaBuibHa. Kakas?
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16. Opma wu3 peakuii acCOUMUPOBAHHOTO POXKICHUS CTpaHHBIX dYactun 7 +p = A+ K 0
TIPOMCXOHT 3a CYET CHIIHOTO B3aHMOJEHCTBHS, T.€. 32 BpeMs ~102%, Kaxnas u3 poskIeHHBIX
crpannbix yactun An K° pacmanaercs 3a cuer cnabpix cuin 3a Bpems ~10720 cex. U3 atux nanHbIX
MOJIYYUTE OTHOIIEHHE KOHCTAHT ClIab0ro M CHIIBHOTO B3aMMOJICHCTBHM &, / .

33}13‘11/1 AJIA CAMOCTOATECJIBHOI'O PCIICHUSA
[1] Ne.6.339-6.341.

MeTtoan4yeckue peKOMEeHIAIUN.

Jlnst Bcex peakuuii CHJIBHOTO B3aUMOJICMCTBUSL BBITIOJHSAIOTCS O€3 UCKIIOUEHUN CIEeAYIOIIne
3aKOHBI COXpPaHEHUS: IHEPTHH, UMITYJIbCa, MOMEHTA MMITYJIbCa, DJIEKTPUIECKOTO 3apsiaa, 6apruoHHOTO
3apsifa, JIENTOHHOTO 3apsiaa, crpanHoctd, Charm, Bottomness, Topness, n3ocnuna, P-uetHoctH, C-
yetHOCTH, CP-uetHOCTH, T-yeTHOCTH M CPT-ueTHOCTH. DTO OAHOBPEMEHHO O3HAYAET HAUOOJIBIIIYIO, 1O
CPaBHEHUIO C IPYTUMHU B3aUMOJICCTBUSMHU, CTEIIEHb CHMMETPUIN 3TUX B3aUMOJICHCTBUM.

[Tocne oGcykaeHust MaTeprana, COOTBETCTBYIOIIETO 0003HAUEHHBIM BOIIPOCAM, OCYIIECTBIIACTCS
Mepexo K OCHOBHOMY BUJY JI€SITEIbHOCTH HA 3aHITUU — PELIECHUIO TUIIOBBIX 33/1a4, B XOJ€ KOTOPOTO
MIPOUCXOJUT 3aKperieHHe MPUOOPETeHHBIX 3HAHUM U (OPMUPYIOTCS YMEHHUsS NPUMEHATh UX Ha
MPaKTHUKE.

B ciayuyae BO3HMKHOBEHUs 3aTPyIHEHUM MPU PEUICHUU 337a4 IOJIE3HO PAaCCMOTPETh IMPUMEPHI
penieHus 3a1a4, MPUBOISAIIUXCS B 3a/IaYHUKAX U METOIMYECKHUX MOCOOUSIX IO PEIISHUIO 3a/1a4.

Tema 11. DileKTPOMarHuTHbIE H cJ1a0ble B3aUMOAeHCTBUA YACTHIL.

Hean 3ansiTus. [1ybokoe ycBoeHHE, KOHKPETU3AIUS U 3aKPETUICHUE 3HAHUI B 00J1aCTH aTOMHOMN
¢busuku, GopMHUpOBaHHE YMEHHUN M HABBIKOB MPUMEHEHHUS MX Ha MPaKTHKE, PA3BUTHE JIOTMYECKOTO
MBIIJIEHUS U IPHOOPETEHNE HABBIKOB CAMOCTOSITEIbHON PabOTHI.

OpranuzannonHas gpopma 3aHATHS — KOMOMHUPOBAHHAsI, COUETAIOIIAs MPAKTUYECKOE 3aHSITHE
C JIeMeHTaMu ceMuHapa. [lepBoHauanbHO, pacCMaTPUBAIOTCS OCHOBHBIE TEOPETUUECKHE BOMPOCHI IO
TE€ME 3aHATHUA, IOCTE Yero OpraHW30BBIBACTCS PEIIeHHE TUNOBBIX 3aAad. [Ipu sTom mpeamnonaraercs
IIUPOKOE MCIOJb30BaHUE WHTEPAKTUBHBIX METOJOB — IBPUCTUUYECKUX Oeces], MCIOJIb30BAaHUE 3a/1au-
BOIIPOCOB TIPU OOCYXACHUHM TEOPETUYEeCKUX MojoxkeHuil. [lpu pemieHun 3amay MCHONB3YIOTCS Kak
KOJUIEKTUBHBIE METOJIbI pa0OTHI C DIIEMEHTAMHU «MO3TOBOTO IITYpMay, TaK U CaMOCTOsITEIbHAsI paboTa
O] KOHTPOJIEM MPETIOaBaTeNs C MOCIEAYIOIMM KOMMEHTApHUEM PEIICHHS.

Bonpocsl TeopeTnieckoro Marepuasa, BBIHOCHMbIE HA 00Cy:KIeHue
OcCHOBHBIE XapaKTEPUCTUKHU CITA00TO B3aUMOICHCTBUSI.

Pacniazipl MooHa u t -JienrToHa.

JlenTOHBI ¥ JTENTOHHBIE KBAHTOBBIC YHCIIA.

ITpomesxyrounsie 6030Hb1 W, Z.

3aKOHBI COXpaHEHUS B CI1a0BIX B3aUMOIEHCTBUSIX.

Cnabple pacniajipl JICITOHOB U KBapKoOB. HeNTprHO U aHTHHEHTPUHO.
B3anmoneiicTBre HEUTPUHO C BeleCTBOM. Macca HEHTPHHO.

[IpeBpanienus 1eNTOHOB U KBapKOB. P-ueTHoCTh U C-ueTHOCTh. CP-ueTHOCTH
3agaum 11l pelieHUsl Ha 3AHATHH:

1. U3 XapakTepuCTHK MEPEeHOCUHKOB CI1aboro B3anMoeicTaus Wu Z 6030H0B onpeaenuTs paguyc

CITa0BIX CHIL
2. OueHuTh MUHUMAJbHbBIE YHEPTUH MTYYKOB 3JIEKTPOHOB U MO3UTPOHOB B KOJUIalIepe, MPU KOTOPHIX

BO3MOXHO pokaenue map W ,\W-,

ONoGa~WNE
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ITocTpouts nuarpammy PellHMaHa pacnajga HEMTPOHA.

N306pasuts I pacnana MooHa 4~ = e~ + V, + v,

5.  Uzob6pasutrs aumarpammy DeiiHMaHa A pacnafoB HEHTPaIbHOTO W 3apsDKEHHOTO IMHOHOB.
OLEHUTH OTHOIIEHNE KOHCTAHT ¢a00ro U 3JIEKTPOMAarHUTHOTO B3aUMOICHCTBUH, YUUTHIBAs, YTO
CpeJIHME BpeMs KU3HU HEHTPaTbHOTO H 3apsiKeHHbIX -Me30H0B: (%) =8,4-10Y ¢; 1(nt) = (™)
=2,6-10%c.

6. Iloctpouts nuarpammy Deiinmana pacnazga -O6apuona. Kakue 3aKoHbI COXpaHEHHUsI HAPYIIAIOTCS
B 3TOM pacmnaje?

7.  Ilocrpouts nuarpammy deiinmana ans HabmogaemMoro pacnana 2~ = n+ e~ + V,. O0bsICHUTD,

noueMy He Habmogaercsa pacnag 2t - n+ et 4+ v,.

Haiitu coOCTBEHHYIO YETHOCTh IPOTOHA U HEUTPOHA.

9.  Kakwue U3 npuBeqeHHBIX HUKE CIIa0BIX pacnajoB apOHOB 3alpEICHb], a KAKUE pa3peIIeHbI?
DK > +et+v,;2) X on+e +7,,3) %52 +et +v,.

10. TIloxka3zaTk, 4TO CIUPAIBHOCTH YACTHIIBI h MHBapHAHTHA MO OTHOILIECHHUIO K OOPAIIEHUIO BPEMEHH.

11. mw*-me30H pacmamaercs B COCTOSHMM IOKOs. HapucoBaTh WMIYJIbCHI W CIIMHBI YaCTHII,
00pa3yIoIMXCs B pe3yibTaTe pacnaga ' -mMe3ona w4 — ut + v, Cosepuuts C-, P-,CP-, T-u
CPT-mipeoOpa3zoBaHus 3TOro pacmaja.

12. Mcxons m3 SKCIEPHMEHTAIBHOTO 3HadeHMs yrina Baitmbepra sin? 6w = 0,226 + 0.005 orenuts
BEJIMYMHY cJ1a00ro 3apsaa gw U CPaBHUTH €€ C BETUYUHOMN 3JIEKTPUUECKOT0 3apsijia €.

13. B03MOEH JIH OMBIT [0 BU3YaTbHOMY HAOII0EHUIO IPOMEKYTOUHBIX 6030H0B W+, Hanpumep, B

My3BIPEKOBOI, UCKPOBOH, ApeoBoil kamepe, SAEpHBIX (POTOIMYIBCUAX WIH APYTOM TPEKOBOM

npudope?

3agauu AJ5 CaMOCTOSITEILHOTO PellleHus :

[2] Ne 16.44.

&

«©

MeToauuecKkue PECKOMEHIANHA.

Z[I/Ial"paMMH DeitHMaHa SBASIOTCS HE TOJBKO HHHIOCTpaHHefI, HO M OCHOBOI METOIUKH pacucTta
BEPOATHOCTU DBJICKTPOMArHUTHBIX ITPOIECCOB. 3J'I€KTpOMaFHI/ITHI)I€ IpOoUCCChl MOAYUHAIOTCA IMOYTH
BCCM 3aKOHAM COXPaHCHUA (KpOMe 3daKOHa COXpAaHCHUA N30CIINHA ) BCPOHTHOCTI/I SJICKTPOMArHUTHBIX

MPOLIECCOB, HAIPUMEP PACIAIOB YACTHUI] C BBUIETOM Y-KBAaHTOB, MEHbBIIIE BEPOATHOCTEH pacmaioB IO
CUJIbHBIM B3auMOJEHCTBUSAM. AHanu3 auarpamMm deitHMana JJisl 3JIeKTPOMAarHUTHBIX B3aUMOJICHCTBHI
aZPOHOB IOKa3bIBAET, YTO IPHU IEKTPOMATHUTHBIX PACIANaX HE MPOUCXOAUT IMPEBPALLECHUS OJHOIO

KBapKa B JIpyroil. AHHUTHIISALUS 3JIEKTPOH-TIO3UTPOHHOM Maphl B JBa f-KBaHTa TaKXe HE MU3MEHsET
IIPUPOJTY YACTHUIIBI B BepLIMHE (y3J1e) AuarpaMmbl. BzanMonpeBpallieHne KBapKoB IpyT B Apyra U OJTHUX
JIENITOHOB B Ipyrye MPOUCXOUT 3a CUET CIad0ro B3auMoIeHCTBUS.

ITocne oOcyxaeHus: Mmarepuaia, COOTBETCTBYIOLIET0 0003HAUE€HHBIM BOIIPOCAM, OCYLIECTBISETCS
Mepexo/i K OCHOBHOMY BH1Y JI€ATEIbHOCTH Ha 3aHATHH — PELICHUIO TUIIOBBIX 3a/1a4, B X0J1€é KOTOPOTO
MIPOUCXOJUT 3aKpeIUIeHHEe NPUOOPETeHHBIX 3HAHUM U (OPMHUPYIOTCS yMEHHUS NPUMEHSATh HUX Ha
MIPaKTHKE.

B ciyyae BO3HMKHOBEHUS 3aTPyIHEHUH NpPU PEIICHUHU 337ad IMOJE3HO PACCMOTPETh NMPUMEPHI
pelieHns 3a/1a4, PUBOIAIINXCS B 3aJaYHUKaX U METOAMYECKUX TOCOOUSX MO PELIESHHUIO 3a/a4.

Tema 12. CoBpemeHHbIe acTpo(pu3MYECKHE NPEICTABICHUS.

Heab 3ansaTus. [mydokoe ycBoeHNE, KOHKPETH3AIMS U 3aKpeTIeHne 3HaHUM B 00J1aCTH aTOMHOMN
¢u3uku, GpopMupoBaHrEe YMEHHH M HaBBIKOB NMPUMEHEHUs MX Ha MPAKTHKE, Pa3BUTHE JIOTHYECKOTO
MBIIIJIEHUS U IPHOOPETEHNE HABBIKOB CAMOCTOSITENIbHOM paOOTHI.

OpranuszanuonHasi popma 3aHATHSA — KOMOMHUPOBAaHHAs, COYETAIOMIast IPAKTHUECKOE 3aHATHE
C JIeMeHTaMu ceMuHapa. [lepBoHauaibHO, pacCMAaTPUBAIOTCA OCHOBHBIE TEOPETUYECKUE BOIPOCHI 110
TEME 3aHATHUS, [I0CJIE YET0 OPraHU30BBIBACTCS PEIIEHME TUNOBBIX 3ahad. IIpu 3ToM mpenmnosaraercs
IIMPOKOE UCMOJIb30BAHUE MHTEPAKTUBHBIX METOA0B — IBPUCTHUECKUX Oecel], UCIIOJIb30BaHKUE 3a]1au-
BOIPOCOB NpU OOCYKACHUU TEOPETUUYECKUX MOJ0okeHUH. Ilpu pemeHun 3amad MCHOIB3YIOTCS Kak
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KOJIJICKTUBHBIC MCTO/IbI paGOTLI C DJICMCHTAMU «MO3TOBOT'0 IITYpMa», TaK U CAMOCTOATCIIbHAA pa60Ta
1o KOHTPOJIEM IMperioaaBaTesd ¢ IOCICAYIOIHUM KOMMEHTAPUEM PCIICHU .

Noook~ownE

=

Bonpocsl TeopeTnieckoro Marepuasia, BBIHOCHMbIE HA 00Cy:KIeHue

OBOoJIIONMS U cOCTaB BceneHHOM.

PennkroBoe uznyueHue.

Kocmonornueckuii HykJieoOCUHTE3 B Topsiuei BeeneHHOM.

Hyxneocunres B 3Be31ax. PaclipocTpaHEeHHOCTh XUMUYECKUX JJIEMEHTOB.

Heittpunnas actponomMus.

CaepxHoBble. HeliTpoHHBIE 3B€3/1bl. UepHbIE IBIPHI.

Kocmuueckue myuu - cocTaB, SHEprus U NpoucxoxaeHue. Paguanuonnsle nosica 3eMi.

3agaum 105l penieHUs1 HA 3AHATHU:

OueHUTh MOTOK COTHEYHBIX HEUTPUHO HA TOBEPXHOCTH 3EMIIH.

[ToueMy peakiMu CUHTE3A SAEP B 3BE3/1aX HAYMHAIOTCA C peakiuu p + p—d + e + ve, uayineii 3a
cyeT Ciaboro B3aMMOJCHCTBUS, a He ¢ peakuuun p+n—-d+y, wuaymed 3a cyeT
ANEKTPOMArHUTHOTO B3aMMOJCHCTBUSI, I APYTrUX PEAKIHM, UAYIIUX B pPe3yldbTaTe CHUIHHOTO
B3aUMOJCHCTBUSA?

YaenbHas MOIIHOCTh MAJalolIEro Ha 3eMJII0  COJIHEYHOTO  H3JIyUYEHHUs  COCTaBIsIET
Wy, = 0,14 Br/cm?. C Kkakoif CKOpOCTBIO COJNHIE TepseT cBolo Maccy? Ecimm sTa cKoOpocTsh
COXpaHUTCA U B OyayIIeM, TO CKOJIbKO BpeMEeHHU eltie OyaeT cymectBoBats ConHile?
OnpenenuTh, KaKylo 4acTh cBoeil Macchl 0M morepsio Conmue 3a mociensme t = 108 nmer
(cBetumocth Comunia W = 4-10% spr/c, macca Comrmna M = 2:10% 1),

I'paBuTanimoHHbIl panuyc 00beKTa, HMMERIIEro maccy M, ompenensercs COOTHOIIEHHUEM
rc = 2GM/c?, rne G - TpaBHTaNMOHHAs MOCTOSHHAS., OTNpeNeNuTh BEINUMHY IPABHUTAIHMOHHEIX
panuycoB 3emiu, CoJHIIa.

MeToauuyecKkue PEKOMEH AN,
Ilocne O6CY)K,[[CHI/I$I MaTepuraja, COOTBECTCTBYIOIICTO 0003HaYCHHBIM BOIIPpOCaM, OCYIICCTBIIACTCA

Mepexo/i K OCHOBHOMY BHJY JI€ATEIbHOCTH Ha 3aHATHH — PELICHUIO TUIOBBIX 3a/1a4, B X0J1€ KOTOPOTO
MIPOUCXOJUT 3aKpeIuieHHe NpUOOPETEeHHBIX 3HAHMM M (HOPMUPYIOTCS YMEHHs NPUMEHSATh UX Ha
MIpaKTHKE.

B ciiydae BOZHUKHOBEHUS 3aTPYAHEHNI IIPY PEILIEHUH 33]1a4 [TOJIE3HO PACCMOTPETH IPUMEPHI PEILICHUS
3aJ1a4, MPUBOIALINXCS B 3aJaYHUKAX U METOJUYECKUX OCOOMSX MO PEIICHHUIO 3a/1a4.

N

Meroaunyeckas aureparypa
Uponos U.E. 3agauu o o6mieit pusuxe. CII6.: Jlans, 2010.
Hponos U.E. Atomuas u saaepHas ¢usuxa. CII6.: Jlans, 2011.
Yepros A.T'., BopoObseB A.A. 3agaunuk o gusuke M.: U3gaTenbcTBo GU3HUKO-MaTEMAaTHIECKON
autepatypsl, 2009.
Marepuansl caiita Www.nuclphys.sinp.msu.ru
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COJAEP)KAHUE

Beenenue
[Tnan-rpaduK BBITOJIHEHUS CAMOCTOSITEILHON paObOTHI

Mertoandeckre peKOMEHIAINH [0 U3YYECHUIO TEOPETHUECKOTO MaTepralla, MOAr0TOBKE
K JJaOopaTOpHBIM paboTam

MeTOIII/I‘leCKI/IC YKa3aHus 110 IIOATOTOBKE K 9K3aMCHY
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BBenenue

CaMocrosiTenpbHasi pabora — MIaHUpyemas ydeOHas, y4eOHO-MCCleoBaTenbCKas, Hay4dHO-
uccienoBaTenbckas paboTa CTYACHTOB, BBINOJHAEMas BO BHEAYJUTOPHOE (ayIUTOpHOE) BpeMs IO
3aJJaHHIO U TIPU METOJANYECKOM PYKOBOJCTBE IPENoaBaTess, HO 0€3 ero HeMmoCPEeICTBEHHOTO Y4aCTHs
(Tpy YaCTUYHOM HETOCPEICTBEHHOM YYaCTHH IPENoJaBaTelisi, OCTABISAIONIEM BEIYIIYI0 pOJb 3a
paboToii CTyIeHTA).

CamocrosiTenbHas paboTa CTyIeHTA SBISETCS BXKHBIM BUIOM y4eOHOI M HAy9HOU JESITEIbHOCTH
cryaenta. DenepanbHBIM TOCYJApCTBEHHBIM 00pa30BaTENbHBIM CTAHAAPTOM IPEAYCMATPUBACTCS
3HAYUTEIBHBIH 00BEM BpEeMEHH M3 O0IIeH TPYIOEMKOCTH JAUCIHMIUIMHBI HA CAMOCTOSTEIBHYIO padoTy.
B cBs3u ¢ 3TuM, oOydeHue BKIIOYaeT B ceOsi JBE, NMPAKTHUYECKH OJUHAKOBHIE TO 00BEMYy U
B3aMMOBJIMSHHUIO YacTH — Ipoliecca 00y4eHHs U nporecca camoodydenus. [loatomy camocrositenpHas
pabota gomkHa cTaTh 3 (EKTUBHON U LIeIeHANPABICHHOM paboToil cTyaeHTa.

Konuenuueit MonepHU3alMU POCCHICKOTO 00pa3oBaHHs OIpENENICHBl OCHOBHBIC 3a/lauu
npoeCCHOHATBHOTO  00pa3oBaHMsT  —  MOATOTOBKA  KBaJHM(HIMPOBAHHOTO  pabOTHHKA
COOTBETCTBYIOLIETO YPOBHSA M MPO(UIIs, KOHKYPEHTOCIIOCOOHOTO Ha PBIHKE TPY/a, KOMIIETEHTHOTO,
OTBETCTBEHHOT0, CBOOOJHO BIIAJCIONMIETO CBOECH mpodeccheil W OPUEHTHPOBAHHOTO B CMEXKHBIX
00JIacTsAX OesTeNIbHOCTH, CIOCOOHOTO K 3¢ (heKTHBHOI padoTe 1Mo CHennalIbHOCTH Ha YPOBHE MUPOBBIX
CTaHJapTOB, TOTOBOT'O K MOCTOSTHHOMY MPO(ECCHOHATEHOMY POCTY, COLMAIBHON 1 IPOeCCHOHATBHOM
MOOUITEHOCTH.

Pemenune 5THX 33124 HEBO3MOXKHO 0€3 TMOBBIMICHHUS POJH CAMOCTOSITEILHOW PabOThI CTYIEHTOB
HaJl y4eOHBIM MaTepHaJOM, YCHJICHHS OTBETCTBEHHOCTH IIperojaBaTeiell 3a pa3BUTHE HABBIKOB
CaMOCTOSITENTbHON paboThI, 32 CTUMYJIMPOBAHUE MPOPECCHOHATHLHOTO POCTa CTYACHTOB, BOCIIHUTAHUE
TBOPYECKON aKTUBHOCTH Y MHUIIMATHBEI.

CamocrosarenbHass paboTa CTyIeHTa TPEANONIaraeT, MpeXae BCero, €ro Hay4yHo-
UCCIIE0BATEIbCKYIO U MIPAKTUYECKYIO AEATEBHOCTD, TOCKOJIIbKY IMEHHO 3TH BUBI y4eOHOH padoTH B
MEPBYIO OYepe/b TOTOBAT K CaMOCTOSTEIILHOMY BBIITOJHEHHIO MPO(GECCHOHATBHBIX 3a1ad. KoHneunoit
[EeNbI0  CaMOCTOSITENBHOW pPabOTHI SIBJISIETCSl OpPraHU3alus CaMOCTOSTEIbHOW TO3HABAaTENbHOU
NesTeTbHOCTH, (HOPMUPOBAHHE YMEHHUS CAMOCTOSITENIFHO aHAIM3MPOBATH WH(POPMALHUIO, BBIICIATH
IJIaBHOE M BTOPOCTENEHHOE.

OcHOBHBIMH (hOpMaMH CAaMOCTOSITENTEHON pabOTHI CTYACHTOB 1O TUCIHIIIHHE « DH3MKa aTOMHOTO
S7pa U DIIEMEHTAPHBIX YaCTUID) SIBIISIOTCS:

- MOJITOTOBKA K J1a00paTOpHBIM paboTam.

MJIAH-TPA®UK BBIIIOJHEHUSA CAMOCTOSTEJBbHON PABOThHI

HTorosslii npogyKT CpenctBa u
Bun nesiTe1bHOCTH CTYIEHTOB CaMOCTOSITeJILHOIM TEXHOJIOTUH Bpems cnaun
padoThI OLICHKH
[MoaroroBka Kk MpakTHYECKOW paboTe o
«Macitabhr P 5 [MucbMeHHbIN OTHET 10 Bomnpocs! qiis [IpakTuueckoe
MPaKTUYECKOH paboTe cobecenoBaHUA 3ansTue Nel
MHKPOMUPEY.
[MoaroroBka k mpakTuyeckoir padote | [IMCbMEHHBIN OTYET 1O Bomnpocs! qiis [IpakTuueckoe
«CBoiicTBa aTOMHBIX siiep. YacTth 1». | mpakThueckoit padote cobecemoBaHUs 3aasaTre Nel
IMoaroroBka k mpakTuyeckoit padote | [TMCEMEHHBIH OTYET IO Bonpocs i [IpakTrHueckoe
«CBoiicTBa aTOMHBIX siiep. YacTp 2». | mpakTHueckoi padote cobeceI0BaHUs 3aHatue Nel
[MoaroroBka k mpakTuyeckoir padote | IIMcbMEHHBIN OTYET 1O Bomnpocs qiis [IpakTuueckoe
«Mogenu aTOMHBIX SIIEPY. MIPaKTUYECKOH padoTe cobecemoBaHUs 3aasaTue Nel
IMoaroroBka k npakTuyeckoit padote | [TMCEMEHHBIH OTYET TI0 Bonpocs! i [IpakTHueckoe
«PanmoaxkTuBHEIN pacnan. Yacts 1». MPaKTUIECKOM padoTe cobece0BaHHS 3aHatue Nel
[MoaroroBka k mpakTuyeckoir padote | [IMCEMEHHBIN OTYET 1O Bomnpocs qiis [IpakTuueckoe
«PanmoakTuBHBIN pacnaa. YacTp 2». MIPaKTUYECKOH paboTe cobecemoBaHus 3aasaTue Nel
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[MoaroroBka Kk MpakTHYECKOW paboTe
«SlnepHble peakium».

ITucbMeHHEBIR OTUET IO
MIPaKTUYECKOH paboTe

Bomnpocsr qis
cobecel0BaHUs

[IpakTHueckoe
3anaTue Nel

[ToaroToBKa K MpakTHYECKOH padboTe
«B3aumopencTeue SIAEPHOTO
W3JIyYEHHSI C BEILIECTBOM.

IInceMeHHBINA OTUET MO
MIPaKTUYECKOH paboTe

Bomnpocs! jis
cobecenoBanus

IIpakTrueckoe
3aasaTHe Nel

[ToaroToBka K MpakTHYECKOH padboTe
«CBoiicTBa YaCTHI] u
B3aUMOJICUCTBUIY.

IIncpMeHHEbI OTUET IO
MIPaKTHYECKOH paboTe

Bomnpocs! i
cobece0BaHUs

IIpakTHueckoe
3aaaTue Nel

[ToaroToBKa K MpakTHYECKOH padboTe
«CuIiibHBIE B3aMMOIECHCTBHUS.

IInceMeHHBINA OTUET MO
MIPaKTUYECKOH paboTe

Bomnpocs! jis
cobecenoBanus

[IpakTrueckoe
3aasaTHe Nol

[MoaroroBka Kk mpakTHYeCcKOi paboTe
«ONEeKTpOMarHuTHele W ciadble
B3aMMOJCHCTBUS YaCTUI.

IInceMeHHBINA OTUET IO
MIPaKTUYECKOH paboTe

Bomnpocs! jis
cobecenoBanus

[IpakTrueckoe
3aasaTae Nel

[ToaroToBKa K MpakTHYECKOH padboTe
«CoBpeMeHHBIE  acTPO(U3UICCKHEC
MIPEACTABICHUS.

IIncurMeHHEbI OTUET IO
MPaKTHYECKOH paboTe

Bomnpocs! i
cobece0BaHUS

IIpakTHueckoe
3ansTae Nel

[NonroroBka k KoyokBuymy Nel.

IInceMeHHEBIN OTBET Ha
BOTPOCHI KOJUIOKBHyMa

Bomnpocs qiis
KoJuIoKBuyMa Nel

Konmoxsuym Nel

IIncpMeHHEbIN OTBET Ha

Bonpocs! i

IToaroroBka kK KOJUIOKBUYMY Ne2. Konnoksuym No2
BOITPOCHI KOJUTOKBUYMa | KOJIJTOKBHyMa No2
. | IlncebmeHHOE pemeHne
[oaroroska K KOHTPOJILHOU . Pa3zHoypoBHeBbIE Kontponbuas
3a1a4 KOHTPOJIbHOU
paboteNe 1. 3aJaHusd pabora Nel
paboThI
. | IlucbmMeHHOE pelieHue
IToaroroBka K KOHTPOJIbHOU N Pa3znoypoBHEBbIE KonTponbHas
3a71a4 KOHTPOJIbHOU
paboTteNe 2. 3aJlaHus pabora Ne2
paboThI
Bompocs! k
[ToaroroBka K 3K3aMeHy DK3aMeH
DK3aMEHY
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METOAUMYECKHUE PEKOMEHJAIIMHA 11O U3YYEHUIO TEOPETHYECKOI'O
MATEPHAJIA, IIOATI'OTOBKE K IIPAKTUYECKHUM 3AHATUAM

Ha nepBom 3Tane HeoOX0IMMO 03HAKOMUTHCS ¢ paboueli mporpaMMoin AUCHUILUIMHBI, B KOTOPO
pPacCMOTPEHO COJAEP)KAHME TEM IUCLUIUIMHBI JIEKIIMOHHOIO Kypca, B3aMMOCBSI3b TEM JEKLUUH C
MPAKTUYECKUMH 3aHATUSAMH, TEMbl W BHJABI CaMOCTOSITENbHOM paboTel. [lo kaxaomy Bumy
CaMOCTOSITENILHON PabOTHI IPEYCMOTPEHBI ONpeieIEHHbIE (HOPMBI OTYETHOCTH.

I[HH yCnemHOro OCBOCHUA AOUCHUILIMHBI, HCO6XOI[I/IMO CaMOCTOATCIIBHO JOCTAJIbHO U3YYHUTH
MpEACTAaBICHHBIC TEMBI 110 PEKOMCHAYEMBIM HCTOYHHUKaM I/IH(bOpMaI_[I/II/IZ

Ne PexoMeHnyemblie HICTOYHUKH WH(OPMAITUT
/i | TeMsl Juist CAaMOCTOSTETLHOTO U3yUEHUS (Ne ucrouynmka)
OcuoBHasa | [lononnu- | Meroau- | UnTepHer-
TeNbHas yecKast pecypchl
1 | MacmraOsl IBISHHH B MUKPOMUPE. 1-2 3 4-6 1,3,7-9
2 | CBoiicTBa aTOMHBIX sED. 1-2 3 4-6 1,3,7-9
3 | Monenu aTOMHBIX siiep. 1-2 3 4-6 1,3,7-9
4 | PaqnoakTUBHOCTE. 1-2 3 4-6 1,3,7-9
5 HyKVJIOH—HyKJIOHHoe B3aHMMO/JICHCTBUE U 12 3 16 137-9
CBOMCTBA AJCPHBIX CHII.
6 | SlnepHbie peakiyy. 1-2 3 4-6 1,3,7-9
7 | B3auMonencTBuE SIIEPHOTO H3IYICHUS C 12 3 16 137-9
BEIIECTBOM.
8 | CBoiicTBa 4acTUIl U B3aUMOIEHCTBHIA. 1-2 3 4-6 1,3,7-9
9 | DxcriepuMeHTHI B (DU3HUKE BBICOKHX SHEPTHH. 1-2 3 4-6 1,37-9
10 | DiekTpOMAarHUTHOE B3aMMOICHCTBHE. 1-2 3 4-6 1,3,7-9
11 | CunbHbIE B3aUMOIENCTBHA. 1-2 3 4-6 1,3,7-9
12 | Cnabble B3aUMOAEHCTBYS. 1-2 3 4-6 1,3,7-9
13 | luckpeTHble CHUMMETPUH. 1-2 3 4-6 1,3,7-9
14 | O0beauHEHUE B3aUMOAEIUCTBUN. 1-2 3 4-6 1,3,7-9
15 | CoBpemenHbIE acTpOpU3NUECKUE 12 3 16 137-9
MIpeJICTaBJICHUSI.

TeMaTuka NPaAKTHYECKUX 3AHATHI
7 cemecTp
Tema 1. Macmra0bl siBJIeHHd B MUKPOMHUPe.

Ieasn 3ansaTus. ['1ydokoe ycBoeHUe, KOHKpETH3aIM U 3aKperyieHre 3HaHUH B 00,1aCTH aTOMHOU
¢bu3uky, GopMHUpOBaHHE YMEHHUH M HAaBBIKOB MPUMEHEHUS MX Ha MPaKTHKE, pa3BUTHE JIOTMYECKOTO
MBILUIEHUS U TPUOOPETEHNE HaBBIKOB CAMOCTOSATEIbHOM padoThI.

OpranuzannonHas gpopma 3aHATHS — KOMOMHUPOBAHHAsSI, COUETAIOIIAs MPAKTUYECKOE 3aHSTHE
C dJIEMEHTaMHU ceMuHapa. [lepBoHayanbHO, pacCMaTPUBAIOTCS OCHOBHBIE TEOPETUUECKHUE BOIPOCHI I10
TE€M€ 3aHATHs, TIOCIE YEro OPraHU30BBIBACTCS pPELIEHUE TUITOBBIX 3anad. [Ipu s3ToM mpenmosnaraercs
IIMPOKOE UCMOJIb30BaHUE MHTEPAKTUBHBIX METOAOB — IBPUCTHUECKUX Oecel], UCIIOJIb30BaHHUE 3a/1au-
BOIIPOCOB IIPU OOCYXJACHUM TEOpEeTUYeCKuX MojoxeHuil. Ilpu pemieHun 3amay MCHONB3YIOTCS Kak
KOJUIEKTUBHBIE METOJIbI PA0OTHI C DIIEMEHTAMHU «MO3TOBOTO IITYpMay, TaK U CAaMOCTOsITEIbHAsI paboTa
10/ KOHTPOJIEM MPENOAABaTENs C MOCIEAYIOIINM KOMMEHTApUEM PEILICHHUS.

Bonpocsl TeopeTH4ecKOro MaTeprasia, BBIHOCMMbIE HA 00Cy KIeHHe
Macitabsl SIBICHHI MUKPOMUDA.
EnuHuIb! n3MepeHus BeTUYUH B CyOaTOMHOMN (U3HKe.
KoncTaHnTa KOHBEpCHUU.
OCHOBHBIE COOTHOILICHUS PENIATUBUCTCKON (PH3HUKH.

PobdE
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MeToauyeckne peKOMEH/ AU,

IIpu noAroTOBKE K 3aHATHIO HEOOXOJMMO PYKOBOACTBOBATHCSA CIEAYIOLIMMHU TPEOOBAHUSIMM:

1. Ilepen 3ansTHEM HEOOXOAMMO O3HAKOMHUTHCS C PEKOMEHIYEMOH TUTepaTypoi (OCHOBHOU M
JONOJIHUTEIBbHOM ), HAUTH HEOOXOAUMYI0 MH(pOpMAaLHIO B ceTU VIHTEpHET, BBIABUTh HOBBIE ACIEKThI
U3ydyaeMoOi TpoOJeMbl M yXe TIOCTAaBICHHbIE M H3y4YeHHBIE CHocoObl ee pemeHus. [lomumo
PEKOMEHAYEeMOM JIUTEPaTyphl CTYJIEHT CaM MOXKET JOIOJHUTEIbHO 0100paTh U U3YUUTh JIUTEPATYPY
10 UHTEPECYIOIIEH ero nmpoodieme.

2. Bo Bpems paboThl ¢ BbIOpaHHBIMH MCTOYHHMKAMU JKEJIATEJIbHO JI€JIaTh 3alUCH, KOTOPBIMU
MOKHO OYZET BOCIIOJIb30BaThCsl BO BpEMsl JUCKYyCCHU. 3amucu (B pa3iaudHoi (opme, Hampumep,
KOHCIIEKT, IIJIaH, aHHOTAalUs, PE3lOMe, TE3UChl, LIUTAThl) HE TOJBKO CIIOCOOCTBYIOT NOHHUMAaHHUIO U
YCBOCHHMIO M3y4aeMOIo MaTepuayia, HO M MOMOTAIOT BbIpaOaThIBaTh HABBIKH SICHOTO M3JIOKEHHS B
IIUCbMEHHON (hopMe TeX MM MHBIX TEOPETUYECKUX BOIPOCOB. Jlenas 3amucu, He cienyer 3a0bIBaTh 00
ux opopmienun. Heo6xonumo ykas3sBaTh (paMmIInIo aBTOpa H3y4aeMOro MaTepuaa, IoJIHOe Ha3BaHHUe
paboThl, MecTO U rof ee u3ganus. LleaecooOpa3Ho yka3blBaTh CTPAHUILIBIL.

Tema 2. CBoiicTBa aTOMHBIX sijiep. Yacts 1.

Heas 3ansaTus. [1ydbokoe ycBoeHUE, KOHKPETH3AIMS 1 3aKpETNICHUE 3HAaHUH B 00J1aCTH aTOMHOM
¢u3uku, GpopMupoBaHrEe YMEHHI M HaBBIKOB INPUMEHEHUS MX Ha MPAKTHKE, Pa3BUTHE JIOTUYECKOTO
MBILIUICHUS U TPUOOPETEHNE HaBBIKOB CAMOCTOSTEIIEHOW PabOTHI.

OpranuszannonHasi popmMa 3aHATHSA — KOMOMHUPOBAaHHAs!, COUYETAIOLIast IPAKTHUECKOE 3aHATHE
C dJIEMEHTaMH ceMuHapa. [lepBoHauanbHO, pacCMaTPUBAIOTCS OCHOBHBIE TEOPETUUYECKHUE BOIIPOCHI 110
TE€ME 3aHATHs, I10CJIE YEr0 OPraHU30BBIBACTCS PEIICHUE TUIOBBIX 3ajad. [Ipu 3TOM mpenmnosnaraercs
[IMPOKOE UCITIONBb30BAaHUE MHTEPAKTUBHBIX METO/IOB — IBPUCTHUECKUX Oecel], HCIIOJIb30BaHHUE 3a/1a4-
BOIPOCOB IpU OOCYKACHHUU TEOPETUUYECKUX NoioxkeHui. Ilpu pemeHun 3amad MCHOIB3YIOTCA Kak
KOJUIEKTUBHbBIE METO/Ibl pa0OTHI C AIIEMEHTAMHU «MO3TOBOr0 IITYpMay, TAK U CaMOCTOsITENIbHAsI paboTa
10/, KOHTPOJIEM MPENOAaBaTeNs C MOCIEAYOIIUM KOMMEHTAPUEM PEILICHMUS.

Bonpocsl TeopeTHyeckoro Mmarepuaa, BBIHOCMMbIe HAa 00Cy K/1eHHe
OmnsiT Pesepdopaa. Pazmepsr siaep.
SInpo Kak COBOKYIHOCTH IPOTOHOB ¥ HEUTPOHOB.
Pacnipenenenue 3apsiaa B sape.
Macca u 3Heprus CBSI3U sapa.
OHeprus OTAEICHMS HYyKJIOHOB U KJIaCTE€POB OT sIpa.

AR

MeToauyeckne peKOMeH AU,

[Ipu moAroToBKE K 3aHATHIO HEOOXOJMMO PYKOBOICTBOBATHCS CIEAYIOIIUMU TPEOOBaAHUSIMMU:

1. Ilepen 3aHATHEM HEOOXOAMMO O3HAKOMUTHCS C PEKOMEHIyeMO TuTepaTypoi (OCHOBHOMN U
JIOTIOJIHUTEIBHOMN ), HATH HEOOXOAUMYIO0 MHpOpMAIUio B ceTH MHTepHET, BBISIBUTh HOBBIE aCIEKThI
U3ydyaeMoi MpoOJeMbl U yXe IOCTaBICHHbIE M M3y4eHHBIe crocoObl ee pemeHus. [lomumo
PEKOMEH1yeMOU JIUTEPATyphl CTYJEHT CaM MOKET JOMOJIHUTEIBHO MOJ00paTh U U3YUUTh JTUTEPATYPy
0 MHTEpeCYyIolLel ero npobdiaeme.

2. Bo Bpemsi paGoThl C BBHIOPAaHHBIMH WCTOYHHKAMH JKEJATEIBHO JENaTh 3alUCH, KOTOPBIMHU
MOKHO OyZET BOCIIOJIb30BaThCsl BO BpeMsl JUCKYCCHU. 3amucH (B pa3iauuHoi (opme, Hampumep,
KOHCIICKT, IIJIaH, aHHOTalus, pe3r0OME, TC3HCHI, HI/ITaTBI) HE TOJBKO CHOCO6CTBYIOT IIOHUMAaHUI H
YCBOCHHMIO M3y4yaeMOIo MaTepuajla, HO M IOMOTalOT BbIpabaThIBaTh HABBIKH SICHOTO H3JIOKEHUS B
MUCHMEHHON (hOpMe TeX MM MHBIX TEOPETUIECKUX BOMPOCOB. Jlemas 3amucu, He clieayeT 3a0bBaTh 00
ux opopmiennu. Heo6xonumo ykasbiBaTh (paMHIIUIO aBTOpa U3y4aeMOIo MaTepuaa, oJiHoe Ha3BaHHe
paboThl, MecTo U roj ee uzaanus. LlenecoobpazHo yka3bplBaTh CTPAHULIBI.

Tema 3. CBoiicTBa aToMHBIX siep. Yacrs 2.
Leas 3ansaTus. [1ydbokoe ycBoeHUE, KOHKPETH3AIMS U 3aKpeIICHHE 3HaHUK B 00J1aCTH aTOMHOU
¢u3uku, GopMUPOBaHWE YMEHUN U HABBIKOB IIPU MEHEHMS MX Ha NMPAKTHKE, PA3BUTHE JIOTUYECKOTO
MBILUICHHUS U TPUOOpETEHNE HAaBBIKOB CAMOCTOSTEILHOM PaOOTHI.
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OpranuzanuoHHas ¢gpopma 3aHATHS — KOMOMHHPOBAHHASI, COUETAIOMIAS PAKTUYECKOE 3aHSITHE

C 2JIeMeHTaMu ceMuHapa. [lepBoHauanbHO, pacCMaTPUBAIOTCS OCHOBHBIE TEOPETUUECKHE BOMPOCHI IO
TE€Me 3aHSATHU, IOCTE YEro OPraHU30BBIBACTCS PEIICHUE TUMOBBIX 3anad. [Ipu s3TOM mpenmnonaraercs
IIUPOKOE MCIOJb30BaHUE WHTEPAKTUBHBIX METOIOB — IBPUCTHUYECKUX Oeces, UCIOJIb30BAaHUE 3a/1a4-
BOIIPOCOB TIPH OOCYXJICHHH TEOPETUYCCKUX TOJOXKeHWH. [lpu pemieHnn 3amad MCHONB3YIOTCS Kak
KOJUUICKTUBHBIC METOJIbI PA0OTHI C DJIEMEHTAMH «MO3TOBOTO IITYpMay, TaK M CAMOCTOSITENIbHAs paboTa
0/ KOHTPOJIEM MPETOaBaTeNsl C MOCIEYIOIIMM KOMMEHTAPUEM PEIICHHUS.
Bonpochl TeopeTnueckoro Marepuajia, BbIHOCHMbIe HA 00Cy KIeHue

CnuH siipa 1 MOMEHTHI UMITYJILCOB COCTABJISIFOLIUX SIAPO HYKJIOHOB.

YeTHOCTD SIEPHBIX COCTOSTHUM.

N3ocnun Hyks10HOB U siep. CeKTpsl suep.

DJIIeKTpOMarHuTHbIE MOMEHTHI S7Jpa U HYKJIOHOB.

el NS =

MeTtogn4yecKkue peKOMEeHIAIUN.
HpI/I IIOArOTOBKE K 3aHATHIO HCO6XOILI/IMO PYKOBOJACTBOBATHCA CIICAYIOIIUMUA Tpe6OBaHI/I$IMI/II
1. Ilepen 3aHsATHEM HEOOXOAMMO O3HAKOMUTHCS C PEKOMEHAYEeMOH JIUTepaTypoil (OCHOBHOM U
JOTIOJTHUTEIBHOM ), HAUTH HEOOXOAMMYI0 WH(pOpMANHIO B ceTH VIHTEpHET, BBISBUTH HOBBIE ACTIEKTHI
U3yyaeMoM mNpoOJeMbl U yXKe IOCTaBICHHbIE M M3y4deHHble crocoObl ee pemenus. [lomumo
PEKOMEHTyEMOM JTUTEPATYPhl CTYJAEHT CaM MOKET JOIMOJIHUTEIIBHO MO00paTh U U3YUHUTh JTUTEPATYPy
10 UHTEpECYIOIIeH ero npobdieme.

2. Bo Bpemsi paGoThl ¢ BBHIOpAaHHBIMU HCTOYHHUKAMH JKETATEIBHO JENIaTh 3alKMCH, KOTOPHIMU
MOKHO OyZeT BOCIIOJIb30BaTbCsl BO BpeMs JAUCKYCCHU. 3amucu (B pas3iauyHoi (opme, Hampumep,
KOHCIICKT, IlJIaH, aHHOTaluus, pe3roME€, TC3HUCHI, I_II/ITaTBI) HE€ TOJIBKO CHOCO6CTBYIOT IIOHUMAaHUI U
YCBOCHHMIO M3y4yaeMOI'o MaTepuajla, HO M IOMOTralT BbIpabaThIBaTh HABBIKU SICHOI'O M3JIOKEHHS B
MUCHMEHHOM (hOpMe TeX MM MHBIX TEOPETHYECKUX BOIMPOCOB. Jlenas 3amucu, He cieayer 3a0pBaTh 00
ux opopmiennu. Heo6xonumo ykasbIBaTh (paMHIIUIO aBTOPA H3Y4aeMOro MaTepHasa, oJIHOe Ha3BaHHe
paboThl, MecTo U roj ee uzaanus. LlenecooOpa3Ho ykas3blBaTh CTPAHULIBI.

Tema 4. Moaesn aTOMHBIX siiep.

Heab 3ansaTus. [ mybokoe ycBoeHHE, KOHKPETH3AIHS U 3aKpeTIeHne 3HAaHUI B 00J1aCTH aTOMHOMN
¢dbus3uku, GopMHUpPOBAHNE YMEHUW M HABBHIKOB NIPU MEHEHHUS MX Ha MPAKTUKE, Pa3BUTHE JIOTMUECKOTO
MBIIIJICHHS U IPHOOPETEHNE HABBIKOB CAMOCTOSITEIbHON PaOOTHI.

Opranu3anuonnas ¢gopma 3aHATHS — KOMOMHUPOBAHHAS, COUYETAOIIAS MPAKTUYECKOE 3aHSATHE
C 3JIeMEHTaMu ceMuHapa. [lepBoHauanbHO, paccCMaTPUBAIOTCSI OCHOBHBIE TEOPETUUECKHE BOIPOCHI O
TeM€ 3aHATHsI, TIOCIIe Yero OPraHU30BBIBAETCS PEIICHUE TUIIOBBIX 3anad. [Ipu sToM mpenmonaraercs
IIMPOKOE UCTOIh30BaHNE MHTEPAKTUBHBIX METOIOB — IBPUCTHUECKHUX Oecell, MCIOIb30BaHue 3a/1au-
BOIIPOCOB TIPH OOCYKJICHUU TEOPETUUECKHX MoJjoxkeHuil. [Ipu pemennn 3amad MCIONb3YIOTCA Kak
KOJUIEKTUBHBIE METOJIbI pA0OTHI C DIIEMEHTAMHU «MO3TOBOTO IITypMay, TaK U CAaMOCTOsITEIbHAsI paboTa
O] KOHTPOJIEM MPETOaBaTEeNs C MOCIEAYIOINM KOMMEHTApHUEM PEIICHHS.

Bonpocsl TeopeTn4eckoro Marepuasa, BBIHOCHMbIE HA 00Cy:KIeHue
Mogens 3apskeHHOM Kuakon karmi. @opmyina Baiinzekkepa.
Monenb o6onouek. Puzndeckoe 060CHOBaHHE 000JI0UEUHON MOIENH SApa.
[ToTeHunan cpeAHEro 1epHOro MOJIs.
CnuH-0pOUTAIbHOE B3aUMO/ICHCTBUE.
OHOYACTUYHBIE COCTOSTHUS B SIZIEPHOM TOTEHITHATIC.
Mopnens 0000UeK IS CPETHUX U THKENBIX sep. Pollb KyJTOHOBCKOTO B3aUMO/ICHCTBUSI.
Mopenb KOJIJIEKTUBHBIX SIACPHBIX KoJieOaHui. BparaTtenbapie CieKTphI sep.

NogakrwnpE

MeToauyeckue peKOMeH AN .
[Tpu moArOTOBKE K 3aHATHIO HEOOXOMMO PYKOBOACTBOBATHCS CICAYIONIMMHU TPEOOBAHUSIMH:
1. Ilepen 3aHsTHEM HEOOXOIUMO O3HAKOMHUTHCS C PEKOMEHIYEMOU TUTEpaTypoit (OCHOBHOU U
JOTIOJTHUTENBHOM ), HAaUTH HEOOXOAUMYI0 MH(pOpMAaLHIO B ceTU VIHTEpHET, BBISIBUTH HOBBIC ACTIEKTHI
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U3ydyaeMol TpoOJeMbl M yXe TIOCTaBICHHbIE M H3y4YeHHBIE CcrocoObl ee pemeHus. [lomumo
PEKOMEHTyeMOii JIUTepaTyphl CTYJCHT CaM MOKET JOIOJHHUTENIBHO T0100paTh U H3YYHUTh JIUTEPATYPY
10 UHTEPECYIOIIEH ero npoodiieme.

2. Bo Bpemsi paOoThl ¢ BHIOpaHHBIMH HCTOYHHKAMH JKENATENbHO JeNIaTh 3alHCH, KOTOPHIMH
MOXHO OyJeT BOCIOJIb30BaThCs BO BpeMs AMCKYCCHH. 3amucu (B pas3iauyHOM Qopme, Hampumep,
KOHCIICKT, IIaH, aHHOTAIMs, PE3IOMEe, TE3UChI, LIUTATHI) HE TOJBKO CHOCOOCTBYIOT MOHUMAHHIO U
YCBOCHHUIO M3y4aeMOro MaTepHaia, HO M IOMOTaloT BbIPA0ATHIBATh HABBIKH SICHOTO M3JIOKCHHUS B
NHCHMEHHOI (hOpMe TeX MJIM UHBIX TEOPETUYECKHX BONPOCOB. Jlenast 3anucy, He clielyeT 3a0bIBaTh 00
ux opopmnennn. Heobxommmo ykassiBaTh (haMHIINIO aBTOpa H3y4aeMOro MaTepHraa, HOJIHOE Ha3BaHHe
paboThl, MeCTO U roj ee u3nanus. LlenecooOpa3Ho yKa3blBaTh CTPAHUIIBL.

Tema 5. PagnoaktuBHblii pacnaa. Yacrs 1.

Leas 3ansaTus. [1ydbokoe ycBoeHUE, KOHKPETH3AIMS U 3aKpeTUICHHE 3HaHUK B 00J1aCTH aTOMHOU
¢u3uku, GopMUpOBaHHE YMEHUN U HABBIKOB IIPU MEHEHMs UX Ha MPAKTHKE, Pa3BUTHE JIOTUYECKOTO
MBIIJIEHHS U IPUOOPETEHNE HABBIKOB CAMOCTOSITEIIbHON pabOTHI.

OpranuszannonHasi popmMa 3aHATHSA — KOMOMHMPOBAaHHAs!, COYETAIOLIast IPAKTHUECKOE 3aHATHE
C dJeMeHTaMu ceMHuHapa. [lepBoHayanbHO, pacCMaTpUBaIOTCA OCHOBHBIE TEOPETUUECKHE BOIPOCHI 110
TEeMe 3aHATHS, [OCIIe Yero OpraHU30BBIBACTCS pelleHHe TUIOBBIX 3ajad. IIpu sToM mpenmnonaraercs
[IMPOKOE UCTIOIBb30BAHUE MHTEPAKTUBHBIX METO/IOB — IBPUCTHUECKUX Oecel], MCIIOIb30BAaHKE 3a/1a4-
BOIPOCOB IpU OOCYKACHUU TEOPETUUYECKUX NojioxkeHui. Ilpu pemeHun 3amad MCHOIB3YIOTCA Kak
KOJUIEKTUBHbBIE METO/Ibl pa0OTHI C AIIEMEHTAMHU «MO3TOBOTr0 IITypMay, TaK U CaMOCTOsITEIbHas paboTa
[10J1 KOHTPOJIEM IpEenoaBaressl ¢ HOCIeIyIOIUM KOMMEHTAPUEM PELICHHUS.

Bonpocs! TeopeTHyeckoro Mmareprasa, BBIHOCMMbIe HAa 00Cy K/1eHHe
Cratuctuyeckuil xapakTep pacnaja.
3aKOH paIMOaKTUBHOTO pacnaja.
ITepuon nmomypacnaga. AKTUBHOCTb.
PagnoaxkTuBHLIE ceMeliCcTBa.
HckyccTBeHHast paiMOAKTUBHOCTD.

orwdPE

MeToauyeckne peKOMEH AL H.

[Ipu moAroToBKeE K 3aHATHIO HEOOXOAUMO PYKOBOICTBOBATHCS CIEAYIOIIUMU TPEOOBaAHUSAMMU:

1. Ilepen 3aHsATHEM HEOOXOAMMO O3HAKOMUTHCS C PEKOMEHIyeMOi TuTepaTypoi (OCHOBHOMN U
JIOTIOJIHUTEIBHON ), HATH HEOOXOANUMYI0 MHpOpMaIuio B ceTH MHTepHET, BBIIBUTh HOBBIE aCIEKThI
u3ydyaeMoM mpoOJeMbl U yXe IOCTaBIEHHbIE M H3y4deHHble crocoObl ee pemeHus. [lomumo
PEKOMEH1yeMON JTUTEPATyphl CTYJEHT CaM MOKET JOMOJIHUTEIBHO MOJ00paTh U U3YUUTh JUTEPATYPY
10 UHTEPECYIOIIeH ero npoodieme.

2. Bo Bpemsi paGoThl ¢ BBHIOpAaHHBIMH HCTOYHHUKAMHU JKETATEIHHO JENIaTh 3alKMCH, KOTOPHIMU
MOKHO OYZET BOCIIOJIb30BaThCsl BO BpeMsl JAUCKYCCHU. 3amucH (B pasziauyHoi (opme, Hampumep,
KOHCIICKT, IIJIaH, aHHOTalus, pe3r0OME, TC3HCHI, HI/ITaTBI) HE TOJBKO CHOCO6CTBYIOT IIOHUMAaHHIO U
YCBOCHHMIO M3y4yaeMOI'o MaTepuajia, HO M MOMOTalOT BbIpabaThIBATh HABBIKH SICHOT'O M3JIOKEHHS B
MUCHMEHHOW (hOpMe TEeX HITM MHBIX TEOPETUIECKUX BOMPOCOB. Jlemas 3amucu, He clieayeT 3a0bBaTh 00
ux opopmiennu. Heo6xonumo ykas3pIBaTh (paMHIIMIO aBTOpA M3y4aeMOro MaTepuasa, IoJHOe Ha3BaHHe
paboThl, MecTo U roj ee uzaanus. LlenecooOpa3Ho yka3blBaTh CTPAHHULIBI.

Tema 6. PagnoakTuBHbIil pacnaa. Yacrts 2.

Leas 3ansaTus. ['1ydokoe ycBoeHUe, KOHKPETH3AIM U 3aKperyieHHe 3HaHUH B 00J1aCTH aTOMHOU
¢u3uky, GopMUpOBaHHE YMEHUN M HABBIKOB IPHUMEHEHHUS UX Ha MPAKTUKE, Pa3BUTHE JIOTHYECKOIO
MBILUIEHUS U TPUOOPETEHUE HaBBIKOB CAMOCTOSATEIbHOM paboThI.

OprasuzannonHas gpopma 3aHATHS — KOMOMHUPOBAHHAsI, COUETAIOIIAs MPAKTUYECKOE 3aHSTHE
C dJIeMEHTaMHU ceMuHapa. [lepBoHauanbHO, pacCMaTPUBAIOTCS OCHOBHBIE TEOPETUYECKHUE BOIPOCHI 110
TE€ME 3aHATHs, IOCJIE Yer0 OPraHU30BBIBACTCS PEIICHUE TUIOBBIX 3ajad. [Ipu sTOM mpenmnonaraercs
IIMPOKOE UCTOJIb30BAaHUE MHTEPAKTUBHBIX METO/IOB — IBPUCTHUECKUX Oecel], UCIIOJIb30BAaHHE 3a/1a4-
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BOIIPOCOB TIPH OOCYXIACHHH TEOPETUYECKUX ToJokeHui. Ilpu pereHnn 3agad HCHONB3YIOTCS Kak
KOJUIEKTUBHBIE METOJIbI pa0OTHI C AIIEMEHTAMHU «MO3TOBOTrO IITypMay, TaK U CaMOCTOsITEIbHAsI paboTa
M0JT KOHTPOJIEM IPENoaBaTessi ¢ HOCISIyIOIUM KOMMEHTApHEM PELICHHUS.
Bonpocsl TeopeTHyeckoro MaTepuasia, BBIHOCMMbIe Ha 00Cy K/IeHue

Bunsl pacniana. o -Pacnan.

TynuenbHbIN 3¢ dekT. 3aBUCUMOCTH MEpUOJIa 0L -pacraia OT SHEPTUU O ~HACTHII.

B -Pacnag. DxcnepuMeHTanbHOE 10Ka3aTeIbCTBO CYIIECTBOBAHUS HEUTPUHO.

Paspemiennblie 1 3anpeneHHble 3 -Tiepexobl.

Hecoxpanenue uetHOCTH B 3 -pacnaze.

v -Uznydyenue siaep.

DNEKTPUYECKHE U MarHUTHBIC IEPEXO/Ibl. SaepHas n3omepusl.

Brytpennsis kouBepcus. Iddext Méccbayapa.

NGO~ WNE

MeTtoauyeckue peKOMeHAAlNH.

IIpu noAroTOBKE K 3aHATHIO HEOOXOMMO PYKOBOACTBOBATHCS CIEAYIOLIMMHU TPEOOBAHUSIMMU:

1. Ilepen 3ansiTHEM HEOOXOAMMO O3HAKOMHUTHCS C PEKOMEHIYEeMOH JIUTEepaTypoil (OCHOBHOM U
JIONOJTHUTENBbHOM), HAaUTH HEOOXOAUMYI0 MH(pOpMaLUI0 B ceTU VMIHTEpHET, BBIABUTh HOBBIE ACIEKThI
M3ydyaeMoOl TpoOJeMbl W yXe TIOCTaBICHHBIE M H3y4YeHHBIE CrocoObl ee pemeHus. [lomumo
PEKOMEHAYEMOM JIUTepaTyphl CTYJIEHT CaM MOXKET JOIOJHUTEIBHO 0100PaTh U U3YUUTh JIUTEPATYPY
10 UHTEpECYIOUIEH ero rnmpoodieme.

2. Bo Bpems paboThl C BBIOpaHHBIMH MCTOYHHMKAMU JKEJIATEJIbHO JIEJIaTh 3alUCH, KOTOPBIMU
MOXHO OyJeT BOCHOJIB30BaThCS BO BpeMs JIUCKyCCHM. 3amucd (B pas3iuyHoOM (dopme, Hampumep,
KOHCIIEKT, IIJIaH, aHHOTAIUs, PE3lOMe, Te3UChl, LIUTAThl) HE TOJBKO CIOCOOCTBYIOT MOHUMAHUIO U
YCBOGHHIO M3Yy4aeMOIro MaTepuaia, HO M IMOMOTAIOT BHIPAa0ATHIBATH HABBIKU SICHOTO M3JIOKEHHS B
IIUCHbMEHHON (hopMe TeX MM MHBIX TEOPETUUYECKUX BOIPOCOB. Jlenas 3amucu, He cieayer 3a0bIBaTh 00
ux opopmiennu. Heobxonnmo ykasbiBaTh (paMHUIIUIO aBTOpa U3y4aeMOIo MaTepuana, oJIHOe Ha3BaHHUe
paboThl, MecTo U rof ee u3fanus. LleaecooOpa3Ho yka3blBaTh CTPaAHHIIBI.

Tema 7. SInepHble peakuuu.

Heab 3ansaTus. [ mydokoe ycBoeHNE, KOHKPETU3AIHS U 3aKpeTIeHne 3HaHUH B 00J1aCTH aTOMHOMN
¢u3uku, GopMUpOBaHUE YMEHUN U HABBIKOB MPU MEHEHHS MX Ha MPAKTUKE, Pa3BUTHE JIOTMYECKOTrO
MBIIJIEHUS U IPHOOPETEHNE HABBIKOB CAMOCTOSITEIbHON PabOTHI.

OpranuszanmonHasi popmMa 3aHATHSA — KOMOMHMPOBaHHAs!, COYETAIOIIast IPaKTHUECKOEe 3aHATHE
C dJeMeHTaMu ceMHHapa. [lepBoHayanbHO, paccCMaTpUBalOTCA OCHOBHBIE TEOPETHUECKHE BOIPOCHI IO
TE€ME 3aHATHs, N10CJIE YETO OPraHU30BBIBACTCS PEIIECHUE TUIOBBIX 3ajad. [Ipu sTOM mpenmnosnaraercs
LIMPOKOE MCIOIb30BaHNE MHTEPAKTUBHBIX METOAO0B — 3BPUCTHUECKHUX Oecell, MCIOJIb30BaHue 3a/1au-
BONPOCOB NpU OOCYKICHUU TEOpPETHYEeCKHX MNojoxeHud. Ilpu pemeHnn 3amay MCMONB3YIOTCS Kak
KOJUIEKTUBHbBIE METOJIbI pa0OTHI C AIIEMEHTAMH «MO3TOBOTO IITypMay, TaK U CaMOCTOsITEIbHAsI paboTa
I10J1 KOHTPOJIEM IIPENOaBaTelIsl ¢ MOCIEAYIOIIMM KOMMEHTAPUEM PELICHNUS.

Bonpocsl TeopeTHyeckoro MaTepuasa, BBIHOCMMbIe HAa 00Cy K/1eHue
MeTto1bl U3y4eHMS SIIEPHBIX peaKkIni. J[eTeKTOpbl YacTull.
[Tpunummne! pabotel yckopurenei. Ceuenus peakunii. Kananasl peakiiuii.
3aKOHBI COXPaHEHUs B AAEPHBIX peakusax. KunemaTuka siAepHbIX PEaKIHii.
MexaHnu3MBbl SAEPHBIX PEAKIIUH.
Mopnens cocTaBHOTO sJIpa.
Pe3onanchsle anepHbie peakiuu. ®opmyna bpelita-Burnepa.
[Tpsimble siAepHBIE pEaKLUK.
Onrruueckast MoJienb sapa. BzaumopaeiicTBrue (hOTOHOB H SJIEKTPOHOB C S/IPaMHU.
[Henenue saep. JleseHne U30TONIOB ypaHa HEUTPOHAMM.

0. [lenmnas peakius neneHus. SaepHble B3PbIBBL. SAepHBIE pEaKTOPHI.

1. Peakuuu cuHTe3a JIErkux saep. TepmosinepHas SHEprusl.

12.  TpancypaHoBble 37ieMeHTHI. CBEpXTSKENBIC Sapa.

RBpowoo~NoOR~wNPE
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MeToanuyeckue peKOMeH AN,

[Tpu mOATOTOBKE K 3aHATHIO HEOOXOIMMO PYKOBOJICTBOBATHLCS CICTYIOIIUMU TPEOOBAHUSIMHU:

1. ITepen 3aHsTHEM HEOOXOIUMO O3HAKOMHUTHCS C PEKOMEHIYEMOU JTUTEpaTypoil (OCHOBHOM U
JIOTIOJTHUTEIHHON ), HAUTH HEOOXOAMMYIO0 HH(OpPMAINIO B ceTH VHTEpHET, BHISIBUTH HOBBIC ACIICKTHI
uU3y4aeMoll mpoOJieMbl W YK€ TIIOCTaBJICHHbIE M HU3Yy4eHHble crnocoObl ee pemeHus. [lomumo
PEKOMEHTyeMO JTUTEPATYPhI CTYJCHT CaM MOKET JOTIOJHUTEIHLHO TO00paTh U U3YUUTh JTUTEPATYPY
10 UHTEpECYIONIe ero rmpoodieme.

2. Bo Bpems paboThl ¢ BHIOpaHHBIMH HMCTOYHHKAMH JKEIATEIIHO NENIaTh 3alUCH, KOTOPBIMU
MOXKHO OyZeT BOCIOJIb30BaThCS BO BPEMsl IUCKYCCHH. 3amucH (B pa3nu4Hod ¢dopme, Hampumep,
KOHCIICKT, IUIaH, aHHOTAlUs, PE3IOME, TE3HChl, IIUTAThl) HE TOJBKO CIHOCOOCTBYIOT MOHHUMAaHUIO U
YCBOCHHMIO M3Y4aeMOI'0 Marepualia, HO U TMOMOTaloT BbIpaOaThIBATh HABBIKU SICHOTO HM3JI0XKEHUS B
MUCEMEHHOM (pOopMe TeX WIIM MHBIX TEOPETHUECKUX BOMPOCOB. Jlenas 3amucu, He ciaeayeT 3a0bBaTh 00
ux opopmienuu. Heo6xonumo ykasbiBaTh (paMHUITUIO aBTOpa U3y4aeMOro MaTepuaa, MojIHOe Ha3BaHHUe
paboTeI, MecTO U To1 ee u3nanus. llenecoodpa3Ho yka3pIBaTh CTPAHUIIEI.

Tema 8. B3aumoneiicTBue siiepHOTro U3JIy4eHHUs C BElIeCTBOM.

Heab 3ansaTus. [ mydokoe ycBoeHNE, KOHKPETH3AIMS U 3aKpETIeHnEe 3HAaHUI B 00J1aCTH aTOMHOMN
¢u3ukyu, GOpMUPOBAHNE YMCHHI M HABBIKOB NIPU MEHEHUS MX Ha MPAKTHKE, Pa3BUTHE JIOTHYECKOTO
MBIIICHUS ¥ IPHOOPETEHNE HaBBIKOB CAMOCTOSTEILHON pabOTHI.

OpranuzanuonHas popMa 3aHATHS — KOMOMHHPOBAHHASI, COUCTAIOIIAS PAKTUYCCKOE 3aHSITHE
C DJIeMeHTaMM cemuHapa. [lepBoHayanbHO, pacCMaTPUBAIOTCS OCHOBHBIE TEOPETUYECKUE BOMPOCHI MO
TEME 3aHATHS, MOCIE YEro OpPraHU30BBIBAECTCS PELICHUE TUMOBBIX 3a1ad. [Ipu 3TOM mpenmnonaraercs
IIUPOKOE MCIOJIb30BaHUE WHTEPAKTHUBHBIX METOJOB — IBPUCTHUYECKUX Oecel, UCIOJIb30BAaHUE 3a/1au-
BOIIPOCOB TIPH OOCYKJACHUU TEOPETUUYECKHX MoJjoxkeHui. [Ipu pemennn 3amad MCHONb3YIOTCA Kak
KOJUIEKTUBHBIE METOJIbI pa0OTHI C DIIEMEHTAMHU «MO3TOBOTO IITYpMay, TaK U CaMOCTOsITEIbHAsI paboTa
M0JI KOHTPOJIEM MPEMOAABATEINS C MOCIEAYIOIIUM KOMMEHTAPUEM PEIICHUS.

Bonpocsl TeopeTnieckoro Mareprasia, BBIHOCHMbIE HA 00Cy:KIeHue
B3anmopeincTBre 3apsyKeHHBIX YaCTHIL CO CPEION.
[Totepu >Heprun Ha MOHU3AIMIO U BO30YKIECHHE aTOMOB.
[TpoGeru 3apsKEHHBIX YACTHII.
B3auMopeiicTBue HEUTPOHOB € BEIIECTBOM. 3aMEAJICHHE HEUTPOHOB.
[IpoxoxaeHue Y ~-U31y4eHUs YEPE3 BEIMIECTBO.
buonornueckoe AeiicTBUE U3IIYYEHHS U 3alIUTa OT HETO.

ocoarONE

MeToauyeckne peKOMEH AU,

[Ipu moAroToBKE K 3aHATHIO HEOOXOAMMO PYKOBO/ICTBOBATHCS CIEAYIOIIUMU TPEOOBaAHUSIMMU:

1. Ilepen 3aHsATHEM HEOOXOAMMO O3HAKOMUTHCS C PEKOMEHIYEeMOi IuTepaTypoil (OCHOBHOU U
JIOTIOJTHUTEBHON ), HATH HEOOXOAUMYIO0 MHpOpMAIIO B ceTH MHTepHET, BBISIBUTH HOBBIE aCIEKThI
U3ydyaeMol MpoOJeMbl U yXe TIOCTaBICHHbIE M M3y4YeHHBIe crocoObl ee pemeHus. [lomumo
PEKOMEHIyeMOU JIUTEPATYphl CTYJEHT CaM MOKET JOMOJIHUTEIBHO MOJ00paTh U U3YUUTh JTUTEPATYPy
[0 MHTEpeCyIollel ero npobdiaeme.

2. Bo Bpemsi paGoThl ¢ BBHIOpAaHHBIMA MCTOYHHUKAMH JKETIATEIHHO JENIaTh 3alHiCH, KOTOPHIMU
MOKHO OyZET BOCIIOJIb30BaThCsl BO BpeMsl JAUCKYCCHU. 3amucH (B pasziauuHoi (opme, Hampumep,
KOHCIICKT, IIJIaH, aHHOTalusA, pE3rOME, TC3HCHI, I_[I/ITaTI)I) HE TOJBKO CHOCO6CTByIOT IIOHUMAaHUIK U
YCBOCHHMIO M3y4yaeMOIo MaTepuayia, HO M MOMOTAalOT BbIpabaThIBATh HABBIKH SICHOT'O M3JIOKEHHS B
MUCHMEHHOH (hOpMe TEeX M MHBIX TEOPETUIECKUX BOMPOCOB. Jlemas 3amucu, He clieayeT 3a0bBaTh 00
ux opopmiennu. Heo6xonumo ykasbIBaTh (paMHIIMIO aBTOpA M3y4aeMOIo MaTepuaa, MojiHoe Ha3BaHHUe
paboThl, MecTo U roj ee uzaanus. LlenecooOpa3Ho yka3blBaTh CTPAHHULIBI.

Tema 9. CBoiicTBa YacTHII M B3aUMO/IEliCTBHM.
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Heas 3ansaTus. [1ydbokoe ycBoeHUE, KOHKPETH3AIMS 1 3aKpeTIeHHE 3HAaHUH B 00J1aCTH aTOMHOM
¢u3uku, GopMUPOBaHUE YMEHUN U HABBIKOB IIPU MEHEHMS MX Ha MPAKTHKE, PA3BUTHE JIOTUYECKOTO
MBILUICHUS U TPUOOPETEHUE HaBBIKOB CAMOCTOSATEIILHOM PabOTHI.

OpranuszannonHasi popmMa 3aHATHSA — KOMOMHUPOBaHHAs, COYETAIOLIAsl IPAKTUUECKOE 3aHATHE
C dJIEMEHTaMH ceMuHapa. [IepBoHauyanbHO, pacCMaTPUBAIOTCS OCHOBHBIE TEOPETUUECKHUE BOIPOCHI 110
TE€ME 3aHATHs, I10CJIE YEr0 OPraHU30BBIBACTCS PEIICHUE TUIOBBIX 3ajad. [Ipu 3ToM mpenmnonaraercs
IIMPOKOE UCTOJIBb30BAaHUE MHTEPAKTUBHBIX METO/IOB — IBPUCTHUECKUX Oecel], UCIIOIb30BaHHUE 3a/1a4-
BOIPOCOB IPU OOCYKACHUU TEOPETUUYECKUX NoioxkeHui. Ilpu pemeHun 3amad MCHOIB3YIOTCA Kak
KOJIJICKTUBHBIE METO/IbI paOOTHI C AJIEMEHTAMU «MO3TOBOTO IITypMay, TaK U CaMOCTOsTENIbHAs padoTa
II0J1 KOHTPOJIEM IIPENOJaBaTelIs ¢ MOCIEAYIOIIMM KOMMEHTapUEM PEILICHNUS.

Bonpocsl TeopeTH4yeckoro Mareprasa, BBIHOCHMbIe HA 00Cy K1eHHe
Yetpipe THNA (yHIAMEHTAIBHBIX B3aUMOJICHCTBHA.
KOHCTaHTHI ¥ panyCsl B3aUMOACUCTBUM.
[TpyHUIMIIBI ONTMCaHUS B3aUMOAECHCTBUN YaCTULl B KBAHTOBOM TEOPUH IOJIS.
Ilepenocunku B3aumonencteuil. [lonsarue o quarpammax deitHMaHa.
Knaccugukanus yactun. @yHjaMeHTaIbHbIE YaCTHUIIBI.
OcHoBHBIE y31TbI ()YHIAMEHTAIBHBIX B3aUMOJICHCTBUH.
KBapkoBbI€ 1uarpaMMel.
KBaHTOBBIE UKnCIla YaCTUIL U 3aKOHBI COXPAaHEHMSI. AHTUYACTHULIBI.

NGO~ wWNE

MeTtoauyeckue peKOMeHAalNH.

IIpu noAroTOBKE K 3aHATHIO HEOOXOIMMO PYKOBO/ICTBOBATHCS CIECAYIOUIMMHU TPEOOBAHUSIMM:

1. ITepen 3aHsTHEM HEOOXOAMMO O3HAKOMHUTHCS C PEKOMEHIYEMO JIUTepaTypol (OCHOBHON M
JIONOJTHUTENBbHOM ), HAaUTH HEOOXOAUMYI0 MH(pOpMaLMI0 B ceTU VIHTEpHET, BBIABUTh HOBBIE ACIEKThI
M3ydyaeMoi MpoOJeMbl W YyXe TOCTaBICHHBIE M H3y4YeHHBIE CIOcoObl ee pemeHus. llomumo
PEKOMEHYeMOH JIUTEPaTyphl CTYJIEHT CaM MOXKET JJOMOJHUTEIBHO M0100paTh U U3YUUTh JIUTEPATYPY
10 UHTEPECYIOIIEH ero npoodieme.

2. Bo Bpems paboThl ¢ BBIOpaHHBIMH MCTOYHHMKAMHU JKEJATEJIbHO JIENaTh 3aluCH, KOTOPHIMU
MOKHO OyZE€T BOCIOJIb30BaThCi BO BPEMsl IUCKYCCHHU. 3amucu (B paziuyHod (opme, Hampumep,
KOHCIIEKT, IJIaH, aHHOTAIUs, Pe3lOMe, TE3UChl, LIUTAThl) HE TOJBKO CIIOCOOCTBYIOT NMOHHUMAaHHUIO U
YCBOCHHMIO M3Y4aeMOI'0 Marepuajia, HO U IOMOTaloT BbIpaOaThIBaTh HABBIKU SICHOTO H3JI0KEHUS B
MUCHMEHHON (hOpMe TeX MM MHBIX TEOPETUUECKUX BOMPOCOB. Jlenas 3amucu, He cieayeT 3a0bIBaTh 00
ux opopmiennu. Heobxonnmo ykasbiBaTh (paMHUIIUIO aBTOpa U3Y4aeMOI0 MaTepHuaia, oJIHOe Ha3BaHHe
paboThl, MecTo U rof ee u3ganus. LlerecooOpazHo yka3bIBaTh CTPaAHHIIBIL.

Tema 10. CuabHBIE B3aHMOAEHCTBHS.

Heab 3ansaTus. [mydokoe ycBoeHNE, KOHKPETH3AIMS U 3aKpEIUIEHNE 3HAaHUH B 00J1aCTH aTOMHOMU
¢u3uku, GopMUpOBaHNE YMEHUN U HABBIKOB IIPU MEHEHMS MX Ha MPAKTHKE, PA3BUTHE JIOTUYECKOTO
MBIIJIEHHS U IPHOOPETEHNE HABBIKOB CAMOCTOSITEIbHON PabOTHI.

OpranuzannonHasi popma 3aHATHSA — KOMOMHUPOBAaHHAs!, COYETAIOIIAs! IPAKTHUECKOE 3aHATHE
C dJeMeHTaMu ceMHuHapa. [lepBoHayanbHO, paccCMaTpUBAIOTCA OCHOBHBIE TEOPETUUYECKHE BOMIPOCHI 110
TEME 3aHATHUS, [TOCJIE YETO OPraHU30BBIBAETCS PELIEHUE THMOBBIX 3adad. IIpu aTom npennosaraercs
HIIMPOKOE MCIOJIb30BaHNE MHTEPAKTUBHBIX METO/JOB — 3BPUCTHUECKHUX Oecell, HCIOJIb30BaHue 3a/1au-
BOMNPOCOB IpU OOCYKACHUU TEOPETUUECKUX MojoxkeHui. Ilpu pemeHun 3amad MCHOIB3YIOTCS Kak
KOJUIEKTUBHbBIE METOJIbI pa0OTHI C AIIEMEHTAMH «MO3TOBOT0 IITYpMay, TaK U CaMOCTOsITEIbHAs paboTa
I10J1 KOHTPOJIEM IIPENOJABATENS C MOCIEAYIOIIMM KOMMEHTAPUEM PELLICHHUS.

Bonpocsl TeopeTHyeckoro MaTepuasa, BbBIHOCMMbIe HAa 00Cy K/1eHue
Knaccugukarus anpoHoB. bapuoHbl 1 ME30HBI.
Bo30y>k1eHHbIE COCTOSIHUS aJIpOHOB.
Pe3onancel. CynepMynbTUILIETHI aPOHOB.
CTpaHHOCTB U pyrue aJpoHHbIE KBAHTOBBIE YHCIIA.
['my6okoHeynpyrue npoueccsl.

agrowppE
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KBapku. I'moonsl. KBapkoBas MoJienb apoHOB.

Tsoxenvle KBapku ¢, b u t. [[BeT KBapKOB U TIIFOOHOB.

[ToTeHMan CUIBHOTO B3aUMO/ICHCTBUS.

AcumnToTnueckas cBo00/1a M HEBbIETAHUE KBAPKOB (KOH(DAMHMEHT).

©ooNo

MeToanyeckne peKOMeH 1AM,

[Tpu mOATOTOBKE K 3aHSATHIO HEOOXOIMMO PYKOBOJICTBOBATHLCS CICTYIOIIUMU TPEOOBAHUSIMHU:

1. ITepen 3aHsTHEM HEOOXOAUMO O3HAKOMHUTHCS C PEKOMEHIYEMOU JTUTEpaTypoil (OCHOBHOM U
JIOTIOJTHUTEIHHON ), HAUTH HEOOXOAMMYIO0 HH(OpPMAINIO B ceTH VHTEpHET, BHISIBUTH HOBBIC ACIICKTHI
M3y4aeMoil mpoOJieMbl W YK€ IOCTaBJICHHbIE M U3Yy4eHHble crnocoObl ee pemeHus. [lomumo
PEKOMEHIYeMOU JTIUTEPATYPhI CTYJECHT CaM MOKET JIOTIOJTHUTEIBHO MO00paTh  U3YUUTh JTUTEPATYPY
10 UHTEpEeCYIoIei ero rmpodieme.

2. Bo Bpems paboThl ¢ BHIOpaHHBIMH HMCTOYHHUKAMH SKENATEIbHO JENIaTh 3alUCH, KOTOPHIMH
MOXKHO OyZeT BOCIOJIb30BaThCA BO BPEMsl IUCKYCCHH. 3amucH (B pa3nu4Hod ¢dopme, Hampumep,
KOHCIICKT, IUIaH, aHHOTAllMsI, PE3IOME, TE3WChI, ITUTAThl) HE TOJBKO CIIOCOOCTBYIOT NMOHUMAHHUIO U
YCBOGHHIO M3Yy4aeMOro MarepHalia, HO W IOMOTaloT BbIpaOaThIBaTh HABBIKU SICHOTO H3JIOKECHHS B
MUCbMEHHOM (opMe TeX WIJIM UHBIX TEOPETUUYECKUX BOMPOCOB. Jlemas 3amnucu, He ciaeayeT 3a0biBaTh 00
ux opopmienuu. Heo6xonumo ykasbiBaTh (paMHUITUIO aBTOpa U3Y4aeMOro MaTepuaa, oJIHOE Ha3BaHHE
paboTeL, MecTo U To1 ee u3nanus. llenecoodpa3Ho yka3pIBaTh CTPAHUIIEI.

Tema 11. DileKTPOMarHuTHbIE U CJ1a0ble B3AUMO/IeliCTBUA YaCTHIL.

Heab 3ansaTus. [ mydokoe ycBoeHHE, KOHKPETH3AIMS U 3aKpeTIeHnEe 3HAaHUI B 00J1aCTH aTOMHOMN
¢u3ukyu, GOpMUPOBAHNE YMCHHI M HABBIKOB NIPU MEHEHHUS MX Ha MPAKTHKE, Pa3BUTHE JIOTHYECKOTO
MBIIUICHHS U IPHOOPETEHNE HABBIKOB CAMOCTOSITEIbHON paOOTHI.

OpranuzanuonHas popma 3aHATHS — KOMOMHHPOBAHHASI, COUCTAIOMIAS PAKTUYCCKOE 3aHSITHE
C 3JIeMEHTaMu ceMuHapa. [lepBoHauanbHO, paccCMaTPUBAIOTCSI OCHOBHBIE TEOPETUUECKHE BOIPOCHI O
TeM€ 3aHATHsI, TIOCJIC YEro OPraHM30BBIBACTCS PEIIEHUE TUIIOBBIX 3anad. [Ipu aToMm mpenmnosiaraercs
IIMPOKOE UCTOIh30BaHNE MHTEPAKTUBHBIX METOJOB — IBPUCTHUECKHUX Oecell, MCIOIb30BaHue 3a/1au-
BOIIPOCOB TIPH OOCYKJICHUU TEOPETUUYECKHX MoJjokeHui. [Ipu pemennn 3amad MCMONb3YIOTCA Kak
KOJIIEKTUBHBIE METOJIbI pa0OTHI C AIIEMEHTAMHU «MO3TOBOTO IITYpMay, TaK U CAMOCTOATENIbHas paboTa
O] KOHTPOJIEM MPETOaBaTENs C TOCIEYIOIIUM KOMMEHTAPHUEM PEIICHHUS.

Bonpocsl TeopeTnieckoro Mareprasa, BBIHOCHMMbIE HA 00Cy:KIeHue
OCHOBHBIE XapaKTEPUCTUKHU CIIA00TO B3aUMOICHCTBHSI.
Pacnianibel MrooHa u t -nenTtoHa.
JlenToHBI ¥ JIENTOHHBIE KBAHTOBBIC YUCIIA.
[Tpomesxyrounslie 6030Hb1 W, Z.
3aKOHBI COXPAHEHHS B CIIA0BIX B3aUMOJICHCTBHUSIX.
Crnabple pacniajipl JICITOHOB U KBapKoB. HENTpHUHO U aHTUHEHTPUHO.
B3anMopeiicTBue HEUTPUHO € BelecTBOM. Macca HEHTPUHO.
[IpeBpaiienus 1enToHoB U KBapkoB. P-uetHocTh U C-ueTHOCTH. CP-4eTHOCTS.

NN E

MeToauyeckne peKOMEH AU,

[Ipu moAroToBKE K 3aHATHIO HEOOXOJMMO PYKOBOACTBOBATHCA CIEIYIOIIMMH TPEOOBAaHUSMU:

1. Ilepen 3aHsATHEM HEOOXOAMMO O3HAKOMUTHCS C PEKOMEHIYEeMOi TuTepaTypoil (OCHOBHOU U
JIOTIOJIHUTEIBHON ), HATH HEOOXOAUMYI0 HH(pOpMAIIO B ceTH MHTepHET, BBISIBUTH HOBBIE aCIEKTHI
u3ydyaeMoi MpoOJeMbl U yXe TIOCTaBIEHHbIE M H3y4eHHble CcrocoObl ee pemeHus. Ilomumo
PEKOMEHIyeMOU JIUTEPATYPhl CTYJEHT CaM MOKET JOMOJIHUTEIBHO MOJ00paTh U U3YUUTh JTUTEPATYPy
10 UHTEpECYIOIIeH ero npoodeme.

2. Bo Bpems paboThl ¢ BbIOpaHHBIMH HMCTOYHHUKAMH >KENATEeNIbHO JeNlaTh 3alUCH, KOTOPBIMU
MOXKHO OYZET BOCIIOJIb30BaThCS BO BpeMsl AMCKYCCHM. 3amucH (B pasnuuHoil (opme, Hampumep,
KOHCIIEKT, IJIaH, aHHOTAIUs, PE3lOMe, TE3UChl, LIUTAThl) HE TOJBKO CIIOCOOCTBYIOT NOHUMAaHHUIO U
YCBOCHHMIO M3y4aeMOIo MaTepuayia, HO M IMOMOTAalOT BbIpaOaThIBATh HABBIKH SICHOTO M3JIOKEHHS B
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MUCHMEHHON (hOpMe TeX MM MHBIX TEOPETUUECKUX BOIPOCOB. Jlenas 3amucu, He cieayer 3a0bBaTh 00
ux oopmiernn. Heodxommmo yka3siBath haMIINIO aBTOpA H3Y4aeMOro MaTepuara, HOJIHOE Ha3BaHHe
paboTbl, MecTo 1 Tof ee u3aanus. LlerecooOpa3Ho yKa3pIBaTh CTPAHHIIBI.

Tema 12. CoBpemeHHbIe acTpopu3nyecKne npeacTraBieHmsl.

Heab 3anaTtus. [ my0okoe ycBoeHUE, KOHKPETH3AIMS U 3aKPETUICHNE 3HAHUI B 00JIACTH aTOMHOMN
¢bu3uky, GopMUPOBAHNE YMEHHI M HAaBBIKOB IPU MEHEHHUS UX Ha MPAKTHKE, Pa3BUTHE JIOTMYECKOTO
MBIIIJICHHS ¥ IPHOOPETEHNE HABBIKOB CAMOCTOSITEIBHON PaOOTEHI.

OpranuzannoHHas popma 3aHATHS — KOMOMHUPOBAHHASI, COUETAIOIIAs MPAKTUYECKOE 3aHSITHE
C DJIEMEHTaMH cemMuHapa. [lepBoHavanbHO, pacCCMaTPUBAKOTCS OCHOBHBIE TEOPETHUYECKHUE BOIIPOCHI 11O
TE€M€ 3aHATHS, TI0CIE YEro OPraHU30BBIBAETCS PEUIEHUE TUIOBBIX 3anad. [Ipu sToM mpenamnonaraercs
IIUPOKOE UCIOIH30BaHNUE MHTEPAKTUBHBIX METOJOB — IBPUCTHYECKHX Oecell, MCIOIb30BaHNe 3a/1au-
BOIIPOCOB IPU OOCYXACHHHM TEOpEeTUYEeCKUX MojoxkeHuil. [lpu permieHun 3amay MCHONB3YIOTCS Kak
KOJUUICKTUBHBIE METOJIbI PA0OTHI C DIIEMEHTAMH «MO3TOBOTO IITYpMay, TaK M CaMOCTOATENIbHAst paboTa
110/, KOHTPOJIEM MPENOJABATENS C OCIEAYIOIIMM KOMMEHTAPUEM PEIICHMUS.

Bonpocsl TeopeTnieckoro Marepuasia, BBIHOCHMbIE HA 00Cy:KIeHue
DBoJIONUS U cocTaB BeelleHHOM.
PenukroBoe uznydeHue.
KocMonornueckuii HykJ1€oCMHTE3 B ropsiueii BeeneHHOM.
Hyxieocunres B 3Be31ax. PaclipocTpaHEeHHOCTh XMMUYECKUX JJIEMEHTOB.
HelitpunHnas actpoHOMUS.
CsepxHoBble. HeliTpoHHbIe 3Be3/1bl. UepHbIE IBIPHI.
KocMmuueckue jiyun - coctaB, 3HEprus U IPoUCcXoxkaeHue. Paqnanronssle nosica 3eMiu.

Noook~whPE

MeToauyeckne peKOMEH AU,

HpI/I IIOATrOTOBKE K 3aHATHUIO HCO6X0)II/IMO PYKOBOACTBOBATHCA CICAYIOIIUMUA TpC6OBaHI/I${MI/II

1. Ilepen 3ansATHEM HEOOXOIMMO O3HAKOMUTHCS C PEKOMEHIYEeMOW JUTepaTypoil (OCHOBHOU U
JIOTIOJIHUTEIBHON ), HATH HEOOXOAUMYIO0 MHpOpMAIio B ceTH MHTepHET, BBISIBUTH HOBBIE aCIEKThI
u3yyaeMoM NpoOJeMbl U yXe TOCTaBJIE€HHbIE M H3y4eHHbIE CcIocoObl ee pemeHus. [lomumo
PEKOMEHIyeMON JTUTEPATypPhl CTYJEHT CaM MOKET JOMOJIHUTEIBHO MOJ00paTh U U3YUUTh JTUTEPATYPY
10 UHTEpECYIOIIel ero npoodeme.

2. Bo Bpemsi paGoThl ¢ BBHIOpAaHHBIMU HCTOYHHUKAMH JKETATEIBHO JENIaTh 3alKCH, KOTOPHIMU
MOKHO OyZET BOCIIOJIb30BaThCsl BO BpeMsl AUCKYCCHU. 3amucH (B pa3iauyHoi (opme, Hampumep,
KOHCIICKT, IIJIaH, aHHOTaluus, pE3roME€, TC3HCHI, III/ITaTI)I) HE TOJBKO CHOCO6CTBYIOT IIOHUMAaHUI H
YCBOCHHMIO M3y4yaeMOI'o MaTepuajla, HO M IOMOTalT BbIpabaThIBaTh HABBIKH SICHOI'O M3JIOKEHHS B
MUCHMEHHOM (hOpMe TEeX MM MHBIX TEOPETUIECKUX BOMPOCOB. Jlenas 3amucu, He cieayer 3a0bBaTh 00
ux opopmiennu. Heo6xonumo ykasbiBaTh (paMHIIUIO aBTOpaA M3y4aeMOIo MaTepuaa, oJiHoe Ha3BaHHUe
paboThl, MecTo U roj ee uzaanus. LlenecooOpa3Ho yka3blBaTh CTPAHULIBI.
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METOAUYECKHUE YKA3AHMUA 11O HOAI'OTOBKE K 9K3AMEHY

[IpomexxyTouHasi arrecTanusi CTYACHTOB sBIseTcS (OPMON OLIEGHKM KadecTBa OCBOCHUS
CTYIIEHTOM 00pa30BaTEIbHOIl NPOrpaMMbl, €0 YpPOBHS 3HAHWH, YMEHHH M HAaBBIKOB IIPHU clade
CTY/ICHTOM YCTaHOBJICHHBIX paO0OuMM y4eOHBIM IUIAHOM 3a4E€TOB M IK3aMEHOB. DK3aMEHBI SBISIOTCS
3aKJIFOUUTEIBHBIM TAIIOM U3Y4YECHHUS BCCH MTUCHUIUIMHBI HIIM €€ YaCTH M MPECICAYIOT 1Ieb IIPOBEPUTH
MOJTyYCHHBIE CTYIEHTOM TEOPETUYECKHE 3HAHUA. DK3aMEHbI IPUHUMAIOTCS MIPETI0IaBaTENIEM, BEAYIIIUM
JICKIIMOHHBIE 3aHATHS M0 JAHHOW TUCLUILIMHE, a B €r0 OTCYTCTBHE — IIPENojaBaTesieM, Ha3HaueHHBIM
MUCHbMEHHBIM pacCTOpsDKEHHEM 1Mo Kadeape. DK3aMeHbl NPUHUMAIOTCA 1O OWiIeTaM B YCTHOM HIIU
MUCBMEHHOW (hopMe, B TOM YHUCIIE C TPUMEHEHUEM TEXHUYECKHX CPEJICTB. DK3aMEHAIMOHHBIC OMIICTHI
YTBEP)KIAIOTCS 3aBeAYIOMIMM Kadeapon. Pe3ynbraTsl npuema 3K3aMeHa, KaKk MpaBHiIo, OLECHUBAIOTCS:
«OTIMYHOY, «XOPOIIOY, KYIAOBICTBOPUTEIEHOY, KHEYIOBICTBOPUTEIHHO.

['maBHast 3agaya NMpPoOBEICHHS SK3aMeHa — MPOBEPKa 3HAHWH, HABBIKOB U YMEHHH CTYJCHTA, 110
NPOCTYIIAHHOHN JUCIUIIIHHE.

OCHOBHBIMHU (PYHKIIMSIMH SK3aMEHA SIBIISIOTCS:

* 00yyaromias;
* OIICHUBAIOMIIAS;
* BOCITUTATEIIbHAS.

OOyuaromiee 3HA4YEHHWE OK3aMEHAa MPOSBISIETCS, MPEXIE BCEro, B TOM, 4YTO B XOJ€
9K3aMEHAIIMOHHOW CECCHM CTYIEHT OOpalaercss K MpOHIEHHOMY MaTepHaly, COCPEIOTOYEHHOMY B
KOHCIIEKTaX JICKIMH, ydeOHUKAX U IPYTUX HCTOYHHKAX MHPOPMAIIHH.

[ToBTopsist, 0000mIas, 3aKkpemysiss W JONOJNHAS IOJMyYEHHbIE 3HAHMS, NOJHMMAeT HMX Ha
Ka4yeCTBEHHO-HOBBI YPOBEHb — YPOBEHb CHCTEMBI COBOKYITHBIX JaHHBIX, YTO IO3BOJISIET €My HOHATh
JOTHKY BCEro InpeaMmera B LesloM. HoBble 3HAHUS CTYACHT IOJy4aeT B XOJE CaMOCTOSITEIBHOI'O
M3Y4YEHHS TOTO, YTO HE OBUIO M3JI0KEHO B JIEKIUSAX U HA CEMHUHAPCKUX 3aHATHSIX.

OneHuBaronass (QyHKIUS 3K3aMEHa COCTOMT B TOM, YTO OH MOJBOJUT MTOTM HE TOJIBKO
KOHKPETHBIM 3HAHHSIM CTYACHTOB, HO W B ONPEICICHHOW Mepe BCeil cucreMe y4eOHOH paboThl 1O
Kypcy.

Ecnmu sk3aMeH mpoBOAUTCS OOBEKTHBHO, JTOOPOXKENATENBHO, ¢ YBAKUTEIBHBIM OTHOIICHHEM K
JMYHOCTH M MHEHMIO CTYAEHTa, TO OH MMeeT U OO0JIbLIoe BOCHUTATENbHOE 3HaueHue. B atom ciyuae
9K3aMEHBI CTUMYJIHPYIOT Y CTYIEHTOB TPYI0I00HE, MPHUHIIMITAAITBHOCTD, OTBETCTBEHHOE OTHOIICHHUE K
7ieNy, pa3BHBAIOT YYBCTBO CIPABEIJIMBOCTH, COOCTBEHHOI'O JOCTOMHCTBA, YBAaXXEHUS K Hayke M
MIPETOIaBAaHHIO.

DOK3aMeH Kak ocobast (opma yyeOHOro mporecca UMeeT CBOM OCOOEHHOCTH, crenupuueckre
94epThl M HEKOTOPBIE aCIeKThI, KOTOPbIE HEOOXOIMMO CTYACHTY 3HATh M YYHTHIBATH B CBOCH paboTe.
310, peXJIe BCEro:

* YTO M KaK 3allOMHHATH TPU TIOATOTOBKE K K3aMEHY;

* [10 KAKUM UCTOYHHUKAM U KaK TOTOBUTHCS;

* Ha Y€M COCPEIOTOYNTh OCHOBHOE BHIMAaHHUE,

* KakMM 00pa30M B MaKCUMaJIbHOH CTENEHH UCIOJIb30BaTh IPOrpaMMy Kypca;
* YTO ¥ KaK 3aIHCcaTh, & YTO BEIYYHUTH JOCIOBHO H T. TI.

[Ipexne Bcero, y CTyI€HTOB BO3HHKAeT BONPOC — HYXKHO JIM 3ay4MBaTh y4eOHBIN MaTepuai?
OnmHO3HAYHOTO OTBETa 37iech HeT. MOXKHO CKas3aTh M Ja, U HEeT. Bce 3aBHCHUT OT TOTO, YTO WMEHHO
3ayuyuBaTh. 3allOMHHUTb, MpPEXAE BCEro, HEOOXOAMMO ONpeAeieHHe MOHATHUH M HUX OCHOBHBIE
noJiokeHust. VIMEHHO B HUX YKa3bIBAIOTCS MPH3HAKH, OTPAKAIONIME CYIIHOCTh TAHHOTO SBICHHUS U
MO3BOJISIOIINE OTIIMYUTH JAHHOE MOHATHE U SBJICHUE OT JIPYTHUX.

B TO xe BpeMsi Ha dK3aMeHe, KaK IpaBHIIO, MPOBEPSIETCS HE CTOJBKO YPOBEHBb 3aIlOMHHAHUS
CTY/IGHTOM y4eOHOro MaTepualla, CKOJIbKO TO, HACKOJIBKO YCIHEIIHO OH ONEpPUPYeT TEMU WM UHBIMH
HAyYHBIMH TIOHSATHSIMH ¥ KaTETOPUSIMH, CHCTEMAaTHU3UPYeT (aKThl, KaK yMEET MBICIIHTb,
apryMEHTHPOBAHO OTCTaMBATh OMNPEICICHHYIO TMO3UIHNI0, OOBICHIET M TepecKa3blBaeT 3ay4EeHHYIO
nH(pOpMaIHIo.

[Ipu moAroToBKe K 9K3aMEHy CIelyeT 3allOMHUHATh U 3ay4YMBaTh WH(POPMAIMIO C pacueTOM Ha
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MIOMOIIIb OTPEICIIEHHBIX TOJJCOOHBIX y4eOHO-METOMUECKUX CPEACTB U MOCOOUHA, yaeOHOM MPOrpaMMbl
Kypca. [IpaBuibHO HMCHONIB3Yys MPOrpaMMy MpHU MOATOTOBKE K OTBETY (OHA JOJIKHA OBITH Ha CTOJE Y
KaX/I0T0), CTY/ICHT MOJIy4aeT WH(HOPMAIIMOHHBI MUHUMYM JIJIs1 CBOETO BBICTYIUICHUSI.

IIporpammy Kypca HEOOXOJMMO MAaKCHMaJIBHO UCIIOJIb30BaTh KAaK B X0J1€ NMOAIOTOBKH, TaK U Ha
caMoM 5K3aMeHe. Benp oHa BKimrouaer B ceOsi pa3fenbl, TEMbl U OCHOBHBIE IPOOJEMBI, B paMKax
KOTOPBIX U (POPMUPYIOTCS BOIIPOCHI AJIs IK3aMEHA.

3apaHee NPOCMOTPEB IMPOrpaMMy, MOXKHO JIyYLIE COPUEHTHUPOBATHCSA, YEM OHA IIOMOXKET Ha
JK3aMEHE, B KaKOH IOCJIEIOBaTCIIBHOCTH JIydlle YYUTh OTBEThI Ha Bompochl. Haiinga cBon
9K3aMEHALIMOHHBIA BOIIPOC B MpOrpaMMe, CTYAEHT YUMUTHIBAET TO, IZI€ OH PACIOJIOKEH M Kak
copMynIHUpOBaH, KaKk OH COOTHOCHUTCA M CBs3aH C JPYT'MMH BOIPOCAMH, 4YTO IIO3BOJISIET €My
MOOMIJIM30BaTh BCE CBOM 3HAHMSI ATOH MpOOJIEMBbI U ropa3fo yBepeHHee U I'paMOTHEE IOCTPOUTH CBOM
OTBET.

Takoii moaxox HEe TOJIBKO MO3BOJIAET OOJIETYUTH, PA3TPY3UTh CaM MpPOIECC 3alIOMHHAHUS, HO U
COJZICMCTBYET PAa3BUTHUIO TMOKOCTH MBIIICHUS, COOOPA3UTEIbHOCTH, ACCOLIMATUBHOCTH, TBOPUYECKOMY
OTHOIICHHIO K N3YYEHHUIO KOHKPETHOTO YIeOHOTO MaTepuaia.

Kpome 3T0r0, He00OXOAMMO MPUMEHATH JI 3alIOMUHAHMS MaTepuaya U METOJ UCIOJIb30BAHUS
acCOIMAILUi, TO €CTh TY CBSA3b, KOTOpasi 00pa3yeTcst MPU ONPENEICHHBIX YCIOBHAX MEXIY IBYMS U
OoJiee NOHATUSAMH, [IPEJICTABICHUSMH, ONPEENECHUSIMH U T. 1. DTO TaKOH NCUXOJOTMUECKHUil mpolecc,
B pe3yJIbTaTe KOTOPOTO OJIHU MOHSATHS WIN MPEACTABICHUS BbI3bIBAIOT NOSIBICHUE B YMe Ipyrux. Yem
¢ OOJIBIIMM KOJIMYECTBOM (DAKTOB MBI aCCOLMMPYEM JAaHHBIA (akT, TeM Oosiee MPOYHO OH 3aJepiKaH
Haled naMsThio.

OnTuMasbHBIM JUIsl MOATOTOBKM K DK3aMEHY SIBJIIETCS BapHaHT, KOTJa CTYAEHT HAYWMHAET
MIOArOTOBKY K HEMY C IEPBBIX 3aHATUN IO JaHHOMY Kypcy. Takue BO3MOXHOCTU €My CO3Har0TCs
npenogasatesneM. OQHAKO JAaJEKO HE BCE CTYIEHTHI 3TH BO3MOXHOCTHU HCIOJIB3YIOT. bonbIIMHCTBO U3
HUX BBIOMPAIOT METOJ] aTaKH, IITYpMa, KOra (pakThl 3aKpEIISIOTCS B IaMSITH B TEUEHUE HEMHOTUX JHEN
WM Ja’Ke YacoB JJIS TOTO, YTOOBI CATh.

B sToMm ciyuae gakTel He MOryT 00pa3oBaTh B yM€ IIPOYHBIE ACCOLMALIUU C IPYTUMH MOHATUAMU
U TO3TOMY Takue 3HaHMsA, Kak IPaBUJIO, MEHee NpOYHble M HaJleXHble, Oonee OecCUCTEMHBbIE U
dbopmanibHbie. MaTtepuan sxe, HaOMpaeMblid MaMATHIO TOCTETIEHHO, CBSI3aHHBIM C aCCOLMALMSIMHU C
JIPYTUMH COOBITUSIMH, HEOJHOKPATHO IOJBEpraeMblii OOCYXJIEHUIO, UMEeT WHOW, Ooyiee BBICOKHUMN
KAaueCTBEHHBIN, YPOBEHb, COXPAHSAETCS B MaMATH JUIMTEIHLHOE BPEMs U MOXKET ObITh BOCTpeOOBaH B
00601 00CcTaHOBKE.

[Ipn moaroToBke K 5K3aMeHy IO HauOoJiee CIIOKHBIM BOIpPOCaM, KJIIOYEBBIM IpoOsieMaM U
BOXHEUIIIMM MOHATHAM HEOOXOAUMO ClIeNaTh KpaTKue MUChbMEHHbIE 3alIUCH B BHJIE TE€3UCOB, IJIAHOB,
ornpezeneHuil. 3anuch BKIIOYAET AOMOJHUTENbHBIE MOTOPHBIE PECYPCHI TAMSTH.

Ocob6oe BHMMaHUE B XOZI€ MOJArOTOBKH K K3aMEHY CIeAYeT yIeNaTh KOHCIIEKTaM JIeKIUil, noo
OHHM 00J1a/1at0T PSJIOM MIPEUMYIIIECTB IO CPABHEHMIO € IleyaTHOM npoaykuuen. Kak npasuso, onu 6onee
J€TaJIbHbIE, WUIIOCTPUPOBAHHBIE, YTO MO3BOJIIET OLIEHUBAaTh COBPEMEHHYIO CUTYAllMIO, OTpakaThb
CaMyl0 CBEXYI0 HAy4YHYIO U OIEpaTUBHYI0 HH(GOpMAIMIO, OTBEYaTh HAa BOMIPOCHI, MHTEPECYIOIINE
ayJAUTOPUIO, B TAHHBIH MOMEHT, TOTJa KaK MpPU HAMMCAHUU M OMYOJMKOBAHWU MEYaTHOM MPOIYKLIUU
MIPOXOJUT OIpPENIETICHHOE BPEeMsI, U MaTepua ObICTPO yCTapeBaeT.

B TO ke BpeMs MOArOTOBKAa MO OJHMM KOHCIEKTaM JIeKIMi HeIOoCTaTOYHa, HEeoOXO0IUMO
UCIOJIb30BaTh M HHYIO Y4eOHyro nuTeparypy. JlaTb OJHO3HAYHYIO PEKOMEHJAIMI0, MO KaKUM
y4eOHUKaM JIydIlle TOTOBUTHCS K 3K3aMEHY, Hellb3sl, TOTOMY YTO U/I€abHbIX y4eOHUKOB HE ObIBaeT.

OHM mUIIYTCS MPENCTAaBUTEISIMH PA3JIMYHBIX HAYYHBIX LIKOJ M HampaBleHHUH, MO-pa3zHOMY
OCBEIIAI0T, HHTEPIPETUPYIOT COLMATbHbBIE MPOLECCH B OOIIECTBE, B KAXJIOM U3 HUX €CTh ILTIOCHI U
MUHYCBI, CUJIbHBIE U cJ1a0ble CTOPOHBI, TOCTOMHCTBA M HEIOCTATKH, OAHHU MPOOJIEMbl PACKPHIBAIOTCS
6osiee TIIyOOKO M OCHOBATENBHO, IPyTHe MOBEPXHOCTHO WIIM BOOOIIE HE pacKpbiBatoTcs. [Toatomy mist
CpaBHEHHUs yueOHOU MH(OpPMALMU U PACKPBITHS BCErO0 MHOT000Opa3us TaHHOTO SIBIEHMS JKelaTeabHO
WCIOJIb30BAaTh JBa U 0oJiee Y4eOHBIX MOCOOUSI.

He crnenyer 00sTbCSI NOMOJHUTENBHBIX M YTOUYHSIOUIMX BOMNPOCOB Ha 3k3ameHe. OHHU, Kak
NpPaBUJIO, 337al0TCd WJIM TOMHUMO S5K3aMEHAIMOHHOTO BOMNpOCAa Ui  BbISBICHUS — OOIIei

37



MTOATOTOBJICHHOCTH CTY/ICHTA, HJIM B paMKaX OuiieTa AJisi yTOYHEHUS BHICKA3aHHON CTYJCHTOM MBICITH.
Cpenr OCHOBHBIX KPUTEPHEB OIICHKH OTBETA CTYJCHTA MOXKHO BBIICIUTH CIICTYIOITHUE:
* MPaBUJIILHOCTH OTBETA HA BOIIPOC, TO €CTh BEPHOE, YETKOE U JIOCTATOYHO TITyOOKOE M3I0KECHHE HIICH,
MOHSATHH, (DaKTOB;
* IOJIHOTA W OJTHOBPEMEHHO JIJAKOHUYHOCTh OTBETA;
* HOBHM3Ha Yy4eOHOH HWH(pOpPMAIUHU, CTEIECHb HCIOJIb30BAHUS ITOCICIHUX HAYYHBIX JOCTHKCHUH M
HOPMATUBHBIX UCTOYHHUKOB;
* YMCHHE CBSI3aTh TCOPHIO C NMPAKTUKOH M TBOPYCCKU MPHUMEHUTH 3HAHHUS K OLIEHKE CIOMHUBIICHCS
CUTYaIlUH;
* JIOTUKA U apT'yMEHTHPOBAHHOCTH M3JIOXKCHHS,
* IPaMOTHOE KOMMEHTHUPOBAHUE, PUBEACHIE IPIMEPOB M aHATIOTHIA;
* KyJbTypa peyH.
Bce 310 mo3BomsieT mpenogaBaTennto OIEeHUBATh Kak 3HAHUS, TaK U (OpMY U3TIOKEHUSI MaTepHraa.
OrneHka 3HAHUM POM3BOAUTCS MO 4-X OaNIbHOM CHUCTEME M Ha OCHOBAaHHMHM KPHTEPHEB,
OTIPE/ICIICHHBIX B COOTBETCTBYIONIUX TIOKYMEHTAaX IO PeryIaMEHTAIlMN Y9eOHOTO TpoIiecca B By3ax:
Ouyenka «OmauYHO» BBICTABISETCS CTYICHTY, €CJIA CTYACHT MOJHO PACKPBUI COJAEPKAHUE BOMPOCA B
o0BeMe, MPETYCMOTPEHHOM IPOTPAMMOM; MPOACMOHCTPUPOBA YMECHHE WJLUTIOCTPUPOBATH TEOPHUIO
KOHKPETHBIMHU MTPUMEPAMH, OTBEYAJI CAMOCTOSATEIbHO, 0€3 HABOASAIINX BOIMPOCOB. BO3MOXKHBI 0JTHA —
JIBE€ HETOYHOCTH, KOTOPBIE CTYJICHT JIETKO MCIIPABUJI ITOCIIC 3aMECUaHUSI.
Ouyenka «xopouwio» BBICTAaBIAETCS CTYACHTY, €CIIM OTBET YAOBIETBOPSET OCHOBHBIM TpPeOOBaHUSM
OIICHKH 5, HO TPH STOM, MMEETCS OJUH W3 HEIOCTATKOB W B W3JIOKECHUU JOIMYIICHBI HEOOJbINNE
npoOesbl, HE MCKA3WMBIIUE COJACPIKAaHUS OTBETA, JOMYINEHBbI OJIMH-JIBA HEJOYETa MPU OCBEUICHUU
OCHOBHOTO COJICP’KaHHUsI OTBETA, UCIIPABIICHHBIC ITOCIIC 3aMEYaHUs IK3aMEHATOPa, JOIYIICHBI OMTUOKA
wim 0oJiee JIByX HEIOUETOB, IPU OCBEIIICHUU BTOPOCTEIICHHBIX BOIIPOCOB.
Ouyenka «y00s1emeopumenbHo» BBICTABISICTCS CTYJICHTY, €CIIH B OTBETE HEIOJIHO pPACKPBITO
coJiep>KaHue MaTepuaa, He IPOAEeMOHCTPUPOBAHO 00IIee TOHUMaHUE BOIIPOCa, UMETUCH 3aTPyIHEHUS
VT JIONYIICHBI OIMMOKH B ONPEICICHUH TIOHATHN WM BBIKJIQIKaX, UCTIPABIICHHBIC ITOCIIC HECKOIBKUX
HABOJISIIIIMX BOIPOCOB, MPU JOCTATOYHOM 3HAHHH TEOPUHU CTYJAEHT HE BCETJa MOXKET MPUMEHSTh 3TH
3HAHUS Ha TIPAKTHKE.
Ouyenka «Hey008/1€meopuneIbHO» BHICTABISIETCS CTYIEHTY, €CIIM BBICTABISETCS MPU YCIOBHUH, €CIIU
OTBET HE PACKPBIBACT OCHOBHOE COJICpPKaHWE BOIPOCA; OOHAPYKEHO HE3HAHWE WM HEITOHMMAaHWE
OoJbIel uiu HanboJee BaXKHON YaCTH TAaHHOTO BOIIPOCA, AOMYIIEHbI OITUOKY B ONpeIeJICHIH TOHATUN
MIPU HCIIOJIb30BAHWHM TEPMHHOJIOTHH TPEJIMETa, HE HCIPABJIICHHBIC IMPU HECKOJIBKHUX HABOJSIIIIX
BOIpOCax.

IIpumepHast TeMaTHKa 3aJaHUH VIS CAMOCTOSITEIbHON PadoThl CTYICHTOB
Bomnpoce! k 3x3ameny (7 cemecTp)
1.  Omsit Pezepdopna. Paccesnue 3nexTpoHoB Ha sipax. Popm — dakrop. Pacnipenenenue 3apsia B
sanpe. Pacnipenenenne 3apsa B HyKJIOHE U pa3Mep HYKJIOHA.

2.  NZ-muarpamma cTaOWUIBHBIX M TONTOXKUBYIIUX siiep. Macca v SHEpTHUsl CBS3H sJIpa.

3. Mopuens xunkoit karum. ®opmyna Baiizekkepa.

4.  YerHocth. OpOuTanbHas U BHYTPEHHSS YeTHOCTh. UETHOCTh CHCTEMBI YaCTHII.

5. Kiaccuueckue craTHYeCKHe OJICKTPOMAarHHTHBIE MOMEHTHI siep. KBaHTOBOMeXaHMUYECKHE
MOMEHTHI sIZIep.

6. OO6mme 3aKOHOMEPHOCTH PAANOAKTUBHOTO pacnaaa. Buasl pacnana.

7.  CnoxxHbIN paArOaKTUBHEIN pacniaja. PagnoakTuBHOE paBHOBECHE.

8.  o-pagmoakTHBHOCTE. [IpoxokmeHue o-dactuil yepes 6apbep. LleHTpoOexkHbIi Oapnep.

9.  B-pacmnan. Helitpuno. Cnaboe B3aumoseiictsue. [Ipomexyrounsie 0030HBI.

10. y-pacnan. Knaccudukamus ¢oroHoB. I[IpaBuia otOopa Ui SIEKTPOMAarHUTHBIX TEPEXOJIOB.
ITepexonsr ®epmu u I'amosa-Temnepa.

11. Jle#iTpoH. 3aBUCHMOCTH SIACPHBIX CHJI OT cnuHA. VX HeneHTpaibHOCTh. BomHOBas (yHKIUs
JEUTPOHA.
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CBolicTBa HYKJIOH-HYKJIOHHOTO B3auMoAelcTBUs. Me30oHHas Teopusl.

N3ocnun yactuil u saep.

[Iporiecchl B3auMOJECHCTBUS Y — M3Iy4eHHS C BEIIECTBOM: (POTOI(h(HEKT, KOMITOHOBCKOE
paccesinue, a3 pext obpazoBaHus map.

B3anMozeincTBre 3apsyKeHHBIX YaCTHUILL CO CPEOM.

Snepubie peakunu. Kunematuka siiepHbix peakuuid. [Topor.

Mexanusmbl aaepubix peakuuii CocraBHoe saapo. CedeHue o00pa3oBaHHs COCTABHOTO sjIpa.
®opwmyina bpeiita-Burnepa.

[enenue u cunTe3 SA€EP.

®uszuka HEUTPOHOB. B3amMojelcTBUE HEUTPOHOB C BEIIECTBOM. METOIbl pPErucTpalui.
3ameIeHrEe HEHTPOHOB.

Mopnens sinepHbIx 00ojo4yek. KBaHTOBbIE XapaKTEPUCTHKH OCHOBHBIX COCTOSIHUU sifiep B
OJTHOYACTUYHOM MOJIeH 000JI0YEK.

Mmuorouactuunas Mojienb ooonouek. KomiektuBHble BO30YyKaeHU sifep. BpamarenbHbie ypoBHU
YEeTHO-YETHBIX Hechepuueckux (nedhopmupoBanubix) saep. KomnebarenbHble (BHOpannOHHBIC)
YPOBHU YETHO-YETHBIX CPEPUUECKUX STIEP.

Cucrematuka yactull. OyHnaMeHTanbHbIEC YaCTULIBI.

3aKOHBI COXPAaHEHHS B MUPE YacTULl. bapuoHHOE U T€NTOHHOE KBAHTOBBIE UKCIIA.

bapuonsl 1 Me30HbBI. P€30HaHCHBIE YaCTHUIIBI.

YacTuipl 1 aHTUYACTULBI.

Crpannocts. PoxzaeHnue u pacnaj cTpaHHBIX YaCTHII.

CunbHble B3auMojiericTBusA. Anponsl. [IpaBuno Hakano-Hummmkumel-I'enn-ManHa.

KBapku. KBapkoBast cTpykrypa jerdaiimnx 0apuoHOB 1 ME30OHOB.

Tpynnoctu mpoctoil kBapkoBoit Mojaenu. LlBer. bapumoHbl 1 Me30HBI Kak HAOOPHI I[BETHBIX
KBapKOB.

I'moonbl. KBantoBas xpomoaumnamuika (KXJ[). DkpaHupoBka M aHTHIKpaHHPOBKA 3apsja.
Acumntoruueckasi ceodoaa. BHyrpu mportona.

DKCIepUMEHTBHI, TOITBEPKAAOIINE HATUYKE KBAPKOB B aZjpoHax. TspKesble KBapku — C, b, t.
Cnabsble B3auMonelicTBus. JlentoHHble 3apsiabl. TUITBI HEUTPHUHO.

Cnalsple pacnaapl. KoHcTanTa cnaboro B3aumozeicTBus. 3apsbkeHHbIE M HEHTpalbHble cialble
TOKHU.

@dyHameHTanpHble YacTULbl CTaHAapTHOW MOJEIH.

3aKkOH CcOXpaHeHus ueTHocTu. P-cummerpus. HecoxpaneHume derHocTM B c€ilalBIX
B3anuMoJeicTBUAX. CIMpabHOCTD.

3apsinoBoe conpspkenue. CP-mpeoOpa3oBanue.

O6pamenue Bpemenu. Hapymenue CP-unBapuantHoctu. CPT-Teopema.

CoOeraromuecss KOHCTaHThl. Bennkoe oObeanHenue. Pacnaa mpoTtoHa M Apyrue mpenckasaHus
Teopuii Bennkoro odbenunenus. CynepcumMmeTpusi.

HyxkneocunTes Bo Beenennoil. SliepHbie peakiiuy B 3B€371aX.

Kocmuueckue myun. CocTaB ¥ IPOUCXOXKACHUE.

Bonpocsl, BbIHOCHMBIE Ha 1 KOJIIOKBHYM:
Oransl pa3BUTUs (GU3UKU ATOMHOTO A]Ipa U YacTHULL.
OmnbiT Pesepdopna: TexHHKa 3KCIepUMEHTa, BBIBOJ (HopMyibl Tu(HEepeHINaTbHOIO CeUeHUs
paccestHs O-4aCTHII, OLICHKa pa3MEpOB slIep.
OCHOBHBIE XapaKTEPUCTUKH SIIEP: Macca, pa3Mepbl, JIEKTPUUYECKUUN 3apsijl, KBaApYIOJIbHBIN
JIEKTPUYECKNA MOMEHT, CIIUH SA1pA.
IIpocroii 3aK0H pagnoakTUBHOTO pacnajga. CTaTUCTUYECKUM XapaKTep paAMoaKTHBHOTO pacnaja.
PannoakTuBHBIE ceMeNCTBA M MX XapaKTepHUCTHKA. VICKycCTBEHHas paJHOAaKTUBHOCTb. Buabl
PaguOAKTUBHOIO pacnaza.
a-pacnian. OCHOBHBIE 3aKOHOMEPHOCTH ai-pacnazna. Teopus a-pacnaga. 3aBUCUMOCTB IIEPUOJA O
pacnaza OT YHEpruy YacTHL.
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B-pacnian. OcHoBHBIE 3aKOHOMEpHOCTH P-pacnana. ['unotesa [laynu u @epmu 111 00bsICHEHUS
XapakTepa [3-crexrpa.

PaspemnieHnble U 3ampenieHHbIe B-TIepexobl.

Y-u3lydeHHue saep. XapakTep CHEKTpOB Y-u3ilydeHus. SnepHas wuszomerpus. BHyTpeHHsA
KOHBEpCHSL.

Cucrema 1ByX HYKJIOHOB. [IeHTpOH — CBsi3aHHOE cOCTOsIHME B N-P cucteMe. HyKkIoOH-HYKIIOHHbBIE
B3aMMOJEHCTBUSA PU MAJIBIX, BBICOKHX U CBEPXBBICOKHUX DHEPTHUSX.

CsoiicTBa siiepHbix cuil. CriMHOBAs 3aBUCUMOCTD SIIEPHBIX cuil. TeH30pHBINA XapakTep SAepHbIX
cwi. [IpuHIUN KM30TONMYECKON WHBAPUAHTHOCTH SAEPHBIX cuil. OOMEHHBIE CHIIBI, CBSI3b C
HacplleHuEM. Me30HHas TeOpHsl sIIEPHBIX CHIL.

Monens xuakoit karwmu. [Tomyammupudeckas Gpopmysa SHEpPTruu CBSA3U M Macchl siapa. Obmacthb
IIPUMEHEHHs KallelabHOU Mojeny. HegocraTky KaneiabHOU MOJIEIH.

Mogens ¢pepMu-raza — MoJeNb HE3aBUCUMBIX HYKJIOHOB.

Ob6osoueunass mojens saapa. dusnueckoe obocHoBaHMe Monenu. Marudeckue siapa. CrnuH-
opbutanbHOoe B3amMmojeiictBue. [loTeHuman cpenHero sjepHoro mois. OHOYACTUYHBIE
COCTOSIHUSA B siiepHOM noTeHuuane. KoHkpeTHble cxeMbl Mojenell saepHbix ooonodek. O0nacth
MIPUMEHEHUSI 000JI0YEUHON MOJIENU U €€ OTPAaHUUYEHHOCTb.

Metoabl U3y4eHus SAEpPHbIX peakuuid. JIeTeKTophl yacTull. MPUHLUIBI PA0OTHl YCKOPUTEIIEH.
SAnepusie peakunu. Knaccupukauus saepusix peakuuid. Kananel peakiuil. CedeHust peakiuid.
3aKOHBI COXPaHEHUs B SACPHBIX peakuusix. KunemaTuka siaepHbIX peakIui.

Mexanusmsl saepHbIX peakuuid. IIpsamele saepusie peaknuu. Peaknnu cpeiBa. Peaknyny noaxsara.
SnepHble peaky ¢ COCTABHBIM SIAPOM.

Pe3onancheie saepHbie peakunu. @opmyna bpeiita-Burnepa.

SnepHble peakuy Mo IEHCTBUEM Y-KBAHTOB.

SnepHble peakuuy oA IeHCTBUEM 3apsKEHHBIX YaCTHII.

Henenue saep. [enenue u3oTomnoB ypaHa HeWTpoHamu. llenmHas peaxuus neneHus. SnepHsie
B3PBIBBL. SI€pHBIE PEAKTOPBI.

Peaknuu cunTe3a jerkux sgep. TepmosinepHas sHeprus. [IpoGiembl co3aHus yrpaBiisieMoro
TEPMOSIICPHOIO peaKkTopa.

B3aumoneiicTBre s/1epHOTo U3IydeHus ¢ BemecTBoM. O0Imas xapakTepUCcTHKa B3auMOIEHCTBUS
3apsKEHHBIX YaCTHUILL, HEUTPOHOB U Y—KBAHTOB C BEIIECTBOM.

B3anMopeicTBue 3apsyK€HHBIX dacTUll co cpenoil. [lorepum »Heprum Ha HMOHM3ALUIO H
BO30YXJleHHEe aTOMOB. PajuanyoHHbIe NMOTEpU 3apsDKEHHBIX dYacTuil. [Ipoberu 3apskeHHBIX
YacTHLI.

B3auMozeicTBre HEUTPOHOB € BELIECTBOM. MCTOUHMKM HEUTPOHOB U UX XapaKTepucTUKa. Buasl
B3aUMOJICHICTBUSI HEUTPOHOB C sIpaMU: paJHAIlMOHHBIA 3aXBaT, pEakIMu C oO0pa3oBaHUEM
IIPOTOHOB, PEAKLUU ¢ 0Opa30BaHUEM (-UACTHII, pPeaKIUH JeJIeHHs, Peakluu ¢ o0pa3oBaHHEM
IByX © OONBINETr0 4YKCIIa HYKJIOHOB, HEYNPYyroe paccesHue HeWTpoHoB. Krmaccudbukarus
HEHUTPOHOB I10 SHEPTUU. 3aMEJIEHNE HEUTPOHOB.

BsaumopeiictBue y-uznyuenus ¢ BeuiectBoM. @otorddekt. Ypyroe u HEyrnpyroe paccesHue y-
KBaHTOB. O¢ddext o0pa3oBaHus DIEKTPOHHO-MO3UTPOHHBIX map. OOmmuit  xapakTep
B3aUMOJICHCTBHS  y-M3JIy4€HUS C  BEIIECTBOM. 3aKOH  OCJIAONeHHs  y3KOro  Iydka
MOHOXPOMAaTHUYECKOTO Y-u3nydeHus. ['eoMeTpust mupokoro myyka. @akTop HaKOIJICHUS.
buonornueckoe JnelcTBHME U3IyYEHHMs MW 3aliuTa OT Hero. OCHOBHBIE paJHAllMOHHBIE
XapaKTEPUCTUKA HCTOYHUKOB H3Iy4eHUA. JlO3UMETPUYECKHME BEIUYUHBI W CAWHMIBI HX
u3mepenus. [IpeaensHo nomyctumas 1o3a. CriocoOb! 3alUThl OT HOHU3UPYIOLIETO U3ITYUEeHHUS.

Kontposnpyemasi camocrositesibHas padora cryaenros (KCP):
Cno’kHBIN 3aKOH paJiMOaKTUBHOTIO pacnaga. BekoBoe paBHOBecHe.
Mexanusm o-pacnaga. TyHHEIbHBIN TEpexo.
OKCIepUMEHTAIIBHOE J1I0KA3aTENbCTBO CYIECTBOBAHUS HEUTPHHO.
Dddext Méccbayrpa 1 ero NpUMEHEHHE B HAYKE U TEXHUKE.
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17.
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CrioHTaHHOE JIETIEHUE SJIEP ypaHa.

JleTekToppl ~ 4YacTHIl  perucrpupyromme  ¢GakT MpojeTra  YacTULbl:  Ia30pas3psiHbIE,
CHMHTWUISILIMOHHBIE, TOJXYNPOBOJHHUKOBBIE. [IpuHIMI paboThl, yCTPOHCTBO, OCHOBHBIE
XapaKTepUCTUKH, 001aCTh IPUMEHEHUS.

TpekoBble NETEKTOpHI YacTULl: Kamepa BuiabcoHa, my3bIpbKoBasi, UCKpPOBas U 3MYJIbCHUOHHAs
KaMepbl.

TpancypanoBble aseMeHThI. CBepXTskenble spa. Peakuum o0Opa3oBaHHMs TpaHCYpaHOBBIX
JJIEMEHTOB.

Bonpocel, BBIHOCHMbIE HA 2 KOJUIOKBUYM:

Yetpipe Tuna (QpyHIaMEHTANBbHBIX B3auMojieicTBUN. KOHCTaHTBI M paanychl B3aMMOACHCTBHIA.
[IpuHuuMnel onuvcaHus B3aMMOJEWCTBUI 4YacTHUIl B KBaHTOBOW Teopuu mnois. [lepeHocunku
B3auMozeucTeuil. Ilonsatue o nuarpammax deliHMaHa.
Knaccupukanus yactun. OcCHOBHBIE XapakTepUCTUKH dacTull. KaauOpoBouHble O030HBI,
JIENTOHBI U aJipoHbl. DYHAAMEHTAIbHbIE YACTULIBI.
KBaHTOBBIE UYHMClIa YACTHIl U 3aKOHBI COXpaHEHUs. AHTHYACTHUIIBI. B0o30ykaeHHBIE COCTOSHUSA
apOHOB. Pe30HaHCHI.
OkcriepuMeHTbl B (u3MKe BBICOKUX dHepruid. (OcoOEHHOCTH YCKOPUTEIbHOM TEXHUKH,
UCTOJBb3yeMOl B (DM3MKE BBICOKMX DSHEPruil. YCKOPUTENIM Ha BCTPEYHBIX ITydkax. I[lydkm
BTOPHUYHBIX YaCTHULL.
JleTeKTopbl 4acTull, UCHOJb3YEMbIE B AKCIIEpPUMEHTaX (DU3UKU BBICOKHUX 3Hepruil. Peakuuu c
yacThLaMu. B3auMonpeBpanieHys U paciajipl YaCTHII.
OKcrnepuMeHTalIbHble  B3auMojeWcTBUA.  OCHOBHBIE ~ CBOHCTBA  3JIEKTPOMAarHUTHOTO
B3auMojieicTBus. McnmyckaHue W moriiomeHue (OTOHOB. IJIEKTPOMAarHUTHOE pPAacCEesiHUE
JenToHOB. B3anMoelictBre (hOTOHOB C apOHAMHU.
BekropHbele Me30HBI. Ynpyroe paccesHue 371ekTpoHOB. PDopmyna Motra. dopmbakTops
HYKJIOHOB M YacCTHIL.
CunbHble B3auMoseiicteus. Kinaccudukarus aaponon. bapruonsl u Me30HbI. CynepMyIbTHILIETHI
anpoHoB. CTpaHHOCTh U IpYTHe aJJpOHHbIE KBAHTOBbIE YUCIIA.
I'my6okoneynpyrue nponecchl. Kapku. ['moonst. KBapkoBas Mozienb aipoHoB. Tskenblie KBapKu
¢, b u t. [{BeT KBapKOB U TJIIOOHOB.
[ToreHnan cUIBLHOTO B3aUMOJEHCTBUSA. ACHUMNTOTHYECKas CBOOOJA M HEBBUICTAHHE KBAapKOB
(xoH(]ailHMEHT).
CnaGple B3aumojeiicTBuss. OCHOBHbBIE XapaKTEepUCTHKH ciaboro B3auMmojeicTBusa. Pacmaabl
MIOOHA U [-ienToHa. JIENTOHBI U JIENTOHHBIE KBAHTOBBIE YHCIIA.
IIpomexxyrounbsle 0030HBI W, Z. 3akoHBI COXpaHEHHs B cialbIx B3auMmojeiicTBusax. Cralble
pacnagpl JIEITOHOB M KBApKOB. HEHUTpHHO M aHTUHENTpHHO. B3ammoneicTBHe HEUTPHHO C
BeleCTBOM. Macca HEHTpHUHO.
Huckpernble cummerpuu. CuMMeTpUM U 3aKOHbI coxpaHeHus. [IpocTpaHCTBeHHAss MHBEPCHUS.
3apsioBoe compsbkeHue. 3apsiioBast yeTHocTh. OOpamienue Bpemenn. He coxpanenue 3apsiioBoi
Y IPOCTPAaHCTBEHHOM YETHOCTH B CJIA0BIX B3aUMOIEHCTBUSX.
CPT — unBapuantHocts. CP — npeobpazoBanue. K[ - mezonsl. Hapymenue CP — cummeTpun B
pacnane K[ - Mme30HOB.
OObennuHeHne B3auMOIeHCTBUIA. DKpaHUPOBKA 3apsiI0B B KBAHTOBON 3JIEKTPOJINHAMHUKE.
3aBUCUMOCTh KOHCTAHT B3aMMOJICHCTBUS OT MepeJaHHOoro umnysibsca. O0be1nHeHne
AJIEKTPOMArHUTHBIX U CIAa0bIX B3aUMOJCHCTBUH.
Benukoe oopenuaenue. Cynepoobenunenne. [lonckn HecTaOMILHOCTH IPOTOHA.

KonTposmmpyemas camocrositeqbHast padora cryaeHToB (KCP):
CoBpeMeHHbIe acTpopu3nIECKHe TPeICTaBIeHUs: DBOJIONHS U cocTaB Beenennoit. PennkroBoe
U3JIy4CHHE.
Kocmonornueckuit  HykiieocuHte3 B ropsiueit  Bcemennoil. HykineocuHTe3 B 3Be3ax.
PacnipocTpaHeHHOCTh (PU3UUECKUX HIIEMEHTOB.
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Helitponnas actpoHoMusi. CBepXHOBbIE HEUTPOHHBIE 3BE3/bl. YEpHBIE IBIPHI.
Kocmugeckue siyuu — coCTaB, SHEPTUS U IPOUCXOKICHUE.
PaguanuoHHble nosca 3eMiln.

Bonipocskl 111 KOHTPOJMPYEMO caMOCTOATEIbHOI padoThl cryaenToB (KCP):
CnoxxHbIN 3aK0H paJIMOaKTUBHOTO pactiaja. BekoBoe paBHOBecHE.
Mexanusm o-pacnaga. TyHHEIbHBIN TEpexo.
DKCIepUMEHTAIIBHOE JI0KA3aTENbCTBO CYLECTBOBAHUS HEUTPHHO.
Dddext Méccbayspa 1 ero NpUMEHEHHE B HAYKE U TEXHUKE.
CrioHTaHHOE JCJICHHE SJIep ypaHa.
JletekTopsl ~ YacTULl  perucTpupyrommue ¢GakT OpojeTa  YacTULIBl:  Ta3opas3psiiHbIe,
CHMHTWUISILIMOHHBIE, TOJXYNPOBOJHHUKOBEIE. [IpuHIMI paboThl, yCTPOHCTBO, OCHOBHBIE
XapaKTePUCTHKH, 00JIaCTh MPUMEHEHUS.
TpekoBble NETEKTOpHl YacTULl: Kamepa BuiabcoHa, my3bIpbKOBasi, UCKpOBask U 3MYJIbCHOHHAs
KaMephl.
TpancypanoBble aseMeHThl. CBepXTskenble sjpa. Peakuum o0Opa3oBaHHs TpaHCYpPaHOBBIX
AJIEMEHTOB.
CoBpemeHHbIE acTpopU3NYECKUE PEACTaBICHUA: DBOJOLNS U cocTaB BeenenHoil. PennkroBoe
uznyuyenue. Kocmosornueckuiit HykiimocuHTe3 B ropsiueit Beenennoil. Hyknnocunres B 3Be3/ax.
PacnipoctpaHeHHOCTh (PU3HMUECKUX HIIEMEHTOB.
Heiitponnas actponomusi. CBepXHOBbIE HEHTPOHHBIE 3BE3/bl. UepHBIE BIPHI.
Kocmuueckue myun — cocTaB, SHEPTUs U IPOUCXOKICHHE.
Panuanuonnsie nosica 3emiu.

3agaum K IK3aMeHy
[IpoToH ¢ kuHeTHMdeckoil sHeprueii T = 2 MpdB HameTaeT Ha HemoABHKHOE sAapo o AU,

do
Omnpenenuts nuddepeHInaibHOe CeUeHUE PacCesHUs “oha yron 0= 60° . Kak usmeHurcs

BeIMYMHA NUdPepeHInalIbHOIO CEYEHHsI pacCcesHUs, €ClM B KayeCTBE PACCEHBAIOILEIO sjpa
BEIGpaTH 2’Al?

3osiotas muactuHKa ToamHOM | = 0,1 MM 00Iy4aeTcs My4KOM Ol- YaCTHUI] C TUIOTHOCTHIO MOTOKA
j = 10® wactur/cm? c. Kunernueckas sHeprus o- gactuiy T = 5 MdB. CKoNBKO 0-4acTHIl Ha
€IMHUILY TEJIECHOTO YIJja MajaeT B CeKYHAY Ha AETEKTOp, PacloloKeHHbIN 1o yrioM 0= 170° k
ocu myuka? [lnomanp nATHA MyuKka Ha MumIeHd S = 1 cM?,

[Ipy ynmpyroM paccestHHH 3MeKTpoHOB ¢ sHeprueil T = 750 M»B ma sapax “°Ca B cedenum
Ha6mro1aeTcs AMMPAKIMOHHBIA MHHUMYM MOJ YII0M Omin = 18° . Onenuts paguyc aapa “°Ca.
OueHUTh MIOTHOCTD SIIEPHON MaTepuu.

Macchbl HEHTpOHA U MPOTOHA B SHEPreTUUYECKUX €IUHHIIAX PaBHBI COOTBETCTBEHHO mp = 939,6
M>B 1 mp = 938,3 M3B. Onpenennts Maccy spa 2H B SHepreTHUecKHX eTMHUIAX, eCITH SHEPTHs
cBsi3u feiTpona Ec (d) = 2,2 M»aB.

Macchl HeHTpaTbHBIX aTOMOB B a.e.M.: 20 - 15,9949, °0 - 15,0030, N - 15,0001. Uemy paBHBI
SHEPTHH OT/eIeHNs HEHTPOHA U IPOTOHA B sIpe °0?

CunTasi, 4TO Pa3HOCTh HHEPTHIl CBSA3M 3€PKAIBHBIX SIEpP OINpPEAESeTCs TOJIbKO Pa3IuyUueM
SHEprHil KYTOHOBCKOTO OTTAIKUBAHHUSA B YTUX ApaX, BHIYUCIUTH PaJHyChl 3epKalbHBIX aaep 2>Na
u 2*Mg.

W3BecTHO, YTO BHYTPEHHMUI dNIEKTpHUECcKHil KBaJpyHoJIbHbIl MoMeHT Qo siipa °Lu pasen +5,9
dm?. Kakyro popmy umeer 310 sapo? UeMy paBen mapameTp JedopMaIiu 3Toro sapa’?
OmnpeienuTh 3HAYEHUs H30CTHHOB I OCHOBHBIX COCTOSHHIl sjiep M30ToHoB yriepoaa - °C, 1C,
12C, 13C, 14C.

Ha ocHOBaHMH OJJHOYACTHYHON MOJIENH 000I0YeK ONpeIeTHTh 3HAYeH s CIIUHOB U yeTHocTeit J°
OCHOBHBIX COCTOSIHHII H30TOIOB KHciopona - 20, 0, 170, 180,

AxTuBHOCTh mpemapata 2P, pasHa 2 MkKu. Ckonbko BecuT Takoii mnpemapar? Ilepuon
nonypacnana Ti, s 32P pasen 14,5 cyTok.
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12. Bo CKOIBKO a3 YHCIO PAcHajioB sAep PaaMOaKTHBHOrO Moja !l B TeueHHe MEpPBBIX CYTOK
GOJIBIIIE YHCITA PACTIAZIOB B TeUeHHE BTOPBIX cyTok? Ileproxn nomypacnana nzorona 11 pasen 193
yacam.

13. Omnpenemuts sHepruio W, Beizensemyio 1 mr mpemapata 2°Po 3a Bpems, paBHOE cpemHeMy
BPEMEHM JKU3HHU, €CJIM IIPU OJHOM aKkTe pacnaja Bbaensercs sueprus E = 5,4 MaB.

14. OnpenenuTs OpOUTATBHBI MOMEHT |, YHOCHMBII O~ YacTHIEH B CIEMYIOIMX PacTafax:

& _ j‘h’i—;
a7 27
" Po : 2 Ea

512 52T
203 219
e o Rn
a) d)
jﬁ"; j‘j\fl
=3 237
T MNp
2 527 # 32
229 e
2 Th ~Pa

B) y

15. Hcnonw3ys 3HA4Ye€HUST Macc aTOMOB, OIPEIECIUTh BEPXHIOK TPAHUILY CIIEKTpa IMO3UTPOHOB,
HCITyCKaeMBIX TIpH - pacmage sapa 2'Si. Macca atoma 2’Si paBHa 25137,961 M»aB, a %Al -
25133,150 M»B.

16. OmnpenenuTsh SHEPrUIO OTAAYH Azapa 'Li, obpasyromerocs npu e- 3axpare B aape 'Be. Ec ('Be) =
37,6 MaB, Ec ('Li) = 39,3 M»3B.

17. Duepruu cBssu anep 4Cd, *In u ¥Sn pasubl coorBercTBenHO 972,63 M3B, 970,42 M5B 1
971,61 MaB. Onpenenuts BO3MOKHEIE BUABI - pacnaza sapa 141n,

18. OmpenenuTh TUIBI U MYJIBTUTIOIBHOCTH Y-TIEPEXOJIOB:

1) 1—-0%2)1" -0, 3)2 —»0%,4) 2" -»3,5) 2" »3%,6) 2" ->2".

19. OmnpenenuTh TOPOTOBOE 3HAYEHHE YHEPIUU Y- KBAHTA B PEAKIUN (OTOPOKICHHS T -ME30HA Ha
npoToHe - ¥ + p— p + 1. Macca n’-me3ona 134,98 M»3B.

20. PaccumTath SHEpTHH M oporH peakmwii °2S (v, p)*'P u *H(a, p)’Li.
Maccsl - npotona mp=1,00728 a.e.m., saep M(*H) = 4,00151 a.e.m., M('Li) = 7,01436 a.e.m.,
M('P) = 30,96553 a.e.m., M(*2S) = 31,96329 a.e.m.

21. MHcxoms u3 cxeMmbl npoTekanus peakimuu p + °F —2Ne’(1)— °0(3) +a, ompemenuts
OpOUTANBHBI MOMEHT 3aXBAaY€HHOTO MIPOTOHA.

22. Wcxons w3 Moienum o00OJOYEK OIEHWTh OTHONIGHHME cedueHmii peakumii  °0(p,d)O ¢
00pa3oBaHMEM KOHEYHOTO sApa B OCHOBHOM COCTOSHMH M B coctosumum (J° = 3/27 ).
[Ipenmonaraercs nNpsSMoil MEXaHU3M PEaAKIIHH.
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