HU/3-7 / Bapuanr 1.

HaiiT TemmepaTypy IeuH, eclii H3BECTHO, 4TO W3 OTBEPCTHs B Heil pasmepoM 6,1cm” m3nyuaercs B lc 8,28 kamopwii.
Wznydenne cuntaTh OJIM3KMM K M3JTy4EHHIO a0COIIOTHO YEPHOTO TEa.

2. Hwmerotes nBa abcomroTHO 4€pHBIX Tena. Temmepartypa oxHoro u3 Hux 2500K. Haiitu Temmnepatypy apyroro Tena, eciu
JUIMHA BOJIHBI, OTBEYAIOINAs MAaKCHMyMy €ro H3JIydaTeJpHOH crocoOHoct Ha 0,5MKM Oonble JUIMHBI BOJHBI
COOTBETCTBYIOIIEH MaKCUMyMy H3ITy4aTelIbHON CIIOCOOHOCTH MEPBOTO TEMa.

3. Ha xakywo UIMHY BOJHBI NPUXOJUTCS MAaKCHUMyM H3JIydaTelIbHOW CHOCOOHOCTH CIUPAIU AJIEKTPHUUECKOH JIaMIIOUKH
(T =3000K), ecnut €€ cunTaTh aOCOIIOTHO YEPHBIM TEIOM?

4. Kakoil HaUMEHBIIIEH CKOPOCTHIO TEIUIOBOTO JBHMIKCHHS JOJDKHBI 00J1a1aTh CBOOOIHBIC JICKTPOHBI B me3uu (A = 1,93B)
JUISL TOTO, YTOOBI OHM CMOTJIM TOKWHYTh METaII?

5. Tlpm s¢pdexre Komnrona sHeprust manaromero (OTOHa pacrpeneiiach IMOPOBHY MEXIY pPaccesHHBIM (OTOHOM M
JJIEKTPOHOM OTZAAuu. YToN paccesiHUsl paBeH /2. Halitm sHepruio paccesHHoro ¢oroHa. OTBeT 1aTh B JIIEKTPOH
BOJIbTAX.

6. o-yacTHLA JBIKETCS MO OKPY)XHOCTH paauycoM 0,83cM B OJHOPOIHOM MarHHTHOM IOJI€, HANpPSDKEHHOCTh KOTOPOTO
2509 (19 = 10°/(4m)A/m). Haiitn misy BOMHBI e Bpoiinst [uIst 9TOM YaCTHIBL.

7. OnpenenuTh CKOPOCTh M YaCTOTY BpAILCHUS JIEKTPOHA HA BTOPOH OpOHTE aToMa BOJIOpO/a.

8. B kakmx mpenenax AOJDKHBI JIEXKAaTh AJHHBI BOJH MOHOXPOMAaTHYECKOTO CBETA, YTOOBI NMPH BO30YXICHHH aToMa
BOJIOPO/Ia KBAHTAMH 3TOTO CBETa HAOIIOJANINCh TPH CIEKTPAIbHBIC JIMHUH?

9. Bemuucnouts 3HEpruio (HOTOHA, UCITYyCKAEMOT0 TIPH MEPEX0JIe IEKTPOHA B aTOME C TPETHETO IHEPTETUIECKOTO YPOBHS Ha
MIEPBBIM.

10. Yactuma HaxoAWTCS B NMOTEHIMAIBHOM SIIUKE. BBIYUCINTH BEPOSTHOCTh HAWTH YACTHIy B IEPBOM BO30YXKICHHOM
COCTOSIHHU B IIEPBON TPETH SAIIHKA.

11. DnexkTpoH HaXOAWUTCS B MOTEHIMAJIHHOM AlTMKe MHpUHOH 0,6HM. OnpeneauTs HAMMEHBIIYIO PA3HOCTh HEPTeTUYECKUX
ypoBHeii asiekTpoHa. OTBET BBIPa3UTh B AJIEKTPOH-BOJIBTAX.

12. Kakoe MakCHMaJbHOE YUCIIO S-2JIEKTPOHOB MOXET HaXOIUTHCS B IIEKTPOHHOM M-cioe aToma?

13. Kakoe xonmyecTBO CBHHIIA 0Opa3yeTcs u3 Ir ypana B TeueHnu roga. CuuTaTh, YTO KaXK/Iblii aTOM ypaHa, UCIBITABIINI
palMoOaKTHBHBIN pacmiajl, IPeBpaIlaeTcs B aTOM CBUHIA?

14. Kaxoii n30ToIT 06pa3yeTcs H3 pagMoOaKkTHBHOTO H30TONA CyphMBI 5;Sb'* mocie yeThipex B-pacnanos?

15. Haiitu (8 MaB) sHepruio cBsi3H s1pa aToma anoMuHus 13A17.

NJ3-7 / Bapuanr 2.

1. Kaxkoe xonuuectBo 3Hepruu B KB1-4 n3nmyuaer Connie B 1 Munyty? TemnepaTypy MOBEpXHOCTH COJIHIIA CYUTATh PaBHOM
5800K. CosHue cunTath abCONIOTHO YEPHBIM TEIIOM.

2. Temmepatypa aOCOJIOTHO 4YEpHOTrO Tela YBENMUYWJIach B 2 pa3a, B pe3yibTare 4ero JJIMHA BOJHBI, Ha KOTOPYIO
NPUXOJUTCS MAKCUMYM U3ITy4eHus], yMeHbIniIack Ha 600aM. Halitn HadanpHyI0 1 KOHEYHYIO TEMIIepaTyphl Tena.

3. Haiitn MakcumasbpHOE 3HAUCHHE M3ITydaTesIbHOM CrIocOOHOCTH abCOMIOTHO YEPHOTO Tejla, €CIIM TeMIIepaTypa Teja paBHa
1000K.

4. OmnpeznennuTh HANOOJNBIIYIO JUIMHY CBETOBOH BOJHBI B CM, IIPH KOTOPOH MOXET UMETh MecTO (OTO3(P(EKT s TUIATHHBI
(A =5,33B).

5. Jlnmaa BomHBI magatomiero kBaHTa paBHa 0,003uM. Kakyro sHepruio B 3B mproOperaeTr KOMITOHOBCKHH AIIEKTPOH
OT/IaUM TIPH PaccessHHH KBAHTA TI0]T yTIoM 60 ?

6. Haiiti nuay BostHBI e Bpoiins Ui 3eKTpOHOB MPOIIEAIINX pa3HOCTh moTeHuanos: 1) 1B; 2) 100B.

7. OmnpenenuTs NOTEHIUANBHYI0, KHHETHYECKYIO M TOJIHYIO SHEPTUH 3JICKTPOHA, HAXOAAIIEroCsl Ha MepBOi opOuTe aroma
BOJIOpOJA.

8. Ilpm xakoM 3Ha4Ye€HHM MOTEHIMAJA MEXIy KaTOIOM M CETKOM OyaeT HaONoAaThCs pe3Koe MaJieHHe aHOJHOTO TOKa B
omnbiTe @panka u ['epua, eciiu TpyOKy 3aMOIHUTH aTOMapPHBIM BOAOPOIOM.

9. Haiitn HanboMBIIYIO M HANMEHBIIYIO JUTMHBI BOJIH B IEpBOH MH(paKkpacHoO cepun criekTpa Boxopoaa (cepun [Namena)

10. BonHoBast (yHKIHS, OMACHIBAIONIAsS OCHOBHOE COCTOSHHE SIEKTPOHA B aTOME BOA0pPoaa, uMeeT B y(r) = Ce™ e a =
4ney("r)*/(e’m) (6opoBckuit pagnyc). Ha KakoM pacCTOSHHE OT LEHTPa aToMa B 3aJaHHOM HATPABICHHH IIOTHOCTH
BEPOSITHOCTH HaX0XKJICHHUS JIEKTPOHA paBHa 1/3 MakcHMalbHOW INIOTHOCTH BEPOSITHOCTH.

11. B noTeHNManbHBIA AINMK MUpHHOH 10cM ToMecTHnH uactuiy Maccoii 107°r. BymeT 1M CHeKTp 3TOH 4YacTHIbI
nuckpeTHsiM? [louemy?

12. HaiiTi 9uCio 3IEKTPOHOB B aTOME, Y KOTOPOTO B OCHOBHOM COCTOSTHUH 3aroiHeHBI K, L-cion, 3s-0001104Ka MOTHOCTHIO,
a 3p-ob6onouka - Ha J1Be TpeTH. Uto 370 3a aTom?

13. Haiitn, Kakoe KOJWYECTBO pajus, MEepHo Moiypacrmamga kKoroporo 1620 mer, pacmajgaeTrcs B TeUeHHE CYTOK U3 Ir
YICTOTO Npernapara.

14. Hamummute HemocTaromue 0003HaUYCHISI B CICAYIOMINX SIEPHBIX peakisx: 1) 13A127(n,(x)X, 2) 9Felg(p,x)8016.

15. Haiitu (8 MaB) suepruro cesisu siapa (H-.




HU/3-7 / Bapuant 3.

MomrHOCTh M3MydeHUs abCcoMOTHO Y€pHOTrO Tena paBHa 34xBt. Haiitu Temmeparypy 3TOro Teia, €ClH M3BECTHO, YTO
TIOBEPXHOCTH €ro paBHa 0,6M”.

2. BcnencrBue W3MEHEHHs TEMIIEPATyphl aOCOIIOTHO YEPHOTO Tella MAaKCUMYM CIIEKTPaIbHOM IUIOTHOCTH SHEPTeTHIECKON
cBeTHMOCTH cMecTmiics ¢ 2,4MkMm Ha 0,8MkM. Kak 1 BO CKOJBKO pa3 M3MEHMWIIACH M3ITydaTeNbHast CIocOOHOCTH Tema?

3. B cnekrpe ConHua MakcuMyM (GYHKLIHH PAcIpeiesiCHUs] SHEPIHH NMPUXOAUTCA HA JUIMHY BOJHBEI 475HM. Ilpunnmas
Counxiie 3a a0COMIOTHO YEPHOE TEJNO, ONPEACIUThH TEMIIEPATYPY €ro MOBEPXHOCTH.

4. PaboTa BbIX0/1a (POTOINEKTPOHA U3 MMOBEPXHOCTH METAJIa paBHA 1,6:10"° k. Haiiru JUTMHY BOJIHBI JIy4el, OCBELIAOIUX
TIACTMHY METAJlIa, €CIIM BHIPHIBAEMbIE DJIEKTPOHBI HMEIOT CKOPOCTh 6,310 cm/c.

5. DOHeprus peHTreHoBcKux Jiyueil paBHa 0,6M»B. Haiitu sHepruro aynexkTpoHa oTAaud B 3B, eciu M3BECTHO, YTO JUIMHA
BOJIHBI PEHTI€HOBCKHX JIydel Iociie KOMITOHOBCKOTO paccestHust u3MeHuachk Ha 20%.

6. DIeKTpOH MpoIUIes YCKOPSIOUIYI0 Pa3HOCTh MOTEHINANOB, paBHyto 51B. Haiitu nuny BosHsl 1e bpois.

7. Haiitu nepuoz oOpaeHus >JIeKTpoHa Ha MepBOii OOPOBCKOI opOHTE aTOMa BOJOPO/IA H €TO YTIIOBYIO CKOPOCTb.

8. Kakyro HaMMEHBIIYI0 SHEPTHIO B 3JIEKTPOH-BOJIBTAX IOJDKHBI MMETh AJIEKTPOHBI, YTOOBI IPH BO30YXKICHUH aTOMOB
BOJIOPO/A YAAPAMH THX JICKTPOHOB HOSBIIIMCEH BCE JIMHUN BCEX CEPHH CIIEKTpa Bogopoaa?

9. ®@otoHa ¢ sHepruer 16,55B BbIOWI 31IEKTPOH M3 HEBO3OYXKAEHHOTO aToma Bomxopona. Kakyro ckopocTb OyaeT mMeTh
ANIEKTPOH BJIAIH OT aToma?

10. B omHOMEpHBIN NOTEHIHMATBHBIA SIIUK MIUPHHON | moMecTnnH 4YacThily. BRYHMCINTE BO CKONBKO pa3 BEPOSTHOCTH
HAXOXKJICHHS YaCTHUIBI B OCHOBHOM COCTOSIHUH B MHTEpBaJie 1/4 < X < 1/2 Oosnbliie BEpOITHOCTH HAXOXKIACHHUS YACTHIIBI BO
BTOPOM BO36y)K}IeHHOM COCTOSAHHUU B TOM K€ MHTEPBAJIC.

11. Ipu xakux Temmneparypax 3HEPreTHYECKHH CIIEKTP JICKTPOHA B OJHOMEPHOM OECKOHEYHO IIIyOOKOM IOTEHIMAILHOM
SIIUKE MUPUHON 20 HM MOXHO CUUTATh CIJIOUIHBIM?

12. Ucnonw3ys npunnun Ilaynm, ykazaTh, Kakoe MakCHMallbHOE YHCJIO 3JIEKTPOHOB B aroMe MOTYT UMETh OAWHAKOBBIE
KBaHTOBBIC YHCIa N, I, m, m;.

13. Haiiti umncno pacnazos 3a 1c B It pagms.

14. Haiitu sHepruio (8 MaB), 0cBOGOK A0y OCS HIPH sIepHOl peakumu sLi'+ H'—,He'+,He*

15. Onpenenuth MacCcy HEWTpaJbHOTO aromMa (B a.e.M.), €CIHM SApPO 3TOTO aTOMa COCTOMT M3 TpeX MPOTOHOB U JBYX
HEUTPOHOB | PHEPTHUS CBSA3M s1pa paBHA 26,3M»3B. Uto 310 32 aTOM?

N/13-7 / Bapnanr 4.

1. PackanéHHas MeTa/UIMYeCKas MOBEPXHOCTh miomanbio 10cm® mpu T=2500 K m3nmyuaer B | munyty 40x[x. Haiitn
1) kakoBO ObUIO OBl HM3JIy4EeHHE OTOM IOBEPXHOCTH, €CIIM Obl OHO OBUIO a0OCONIOTHO YEPHBIM TenoM? 2) KAaKOBO
OTHOIIIEHHE SHEPTeTHYECKUX CBETUMOCTEH 3TOH IMOBEPXHOCTH M aOCOTIOTHO YEPHOTO Tella MPH IaHHOH TeMneparype?

2. KakoBa temmnepaTypa abCOIIOTHO YEPHOTO TeJa, €CIIH JJIMHA BOJIHBI €0 MaKCUMyMa H3IydeHus paBHa 10MKm?

3. MakcumanbHOE 3HAYCHHE CIEKTPAJIbHOW IUIOTHOCTH JHEPIeTHYECKONH CBETHMOCTH aOCONIOTHO YEPHOTO Tela PaBHO
130xBT/M’. Haiiti TeMnepaTypy aGCoTIOTHO YEPHOTO Tela.

4. OmnpenennuTh MaKCHUMalIbHYI0 CKOPOCTH 3JIEKTPOHA, BBUICTEBLIETO M3 IIE3Ms NMPH OCBEIICHWH LE3US CBETOM C JIMHOU
BouHBI 400HM. (A=1.9 3B)

5. Omnpenenutb yrois paccestHusl (POTOHA, UCTIBITABIIETO COYJAPEHUE CO CBOOOIHBIM AIICKTPOHOM, €CIIH U3MEHEHHE UIMHbI
BOJIHBI TIPH paccestHuy paBHo 3,63-107 e

6. Haittn mummHy BomHBI e Bpoiins s aToma BOAOpoJa, ABIKYyIIerocs mpu temmeparype 20 C ¢ HanGolee BepOsSTHOM
CKOPOCTBIO.

7. BBIYHCIUTE 4acTOTHI OOPAIICHHUS 3JICKTPOHA HA MIEPBOM M BTOPOI OOPOBCKUX OpOUTAX aTOMa BOAOPO/IA, a TAKKE YaCTOTY
(hoTOHa, COOTBETCTBYIOIIYIO EPEXO/TY IEKTPOHA MEXKILy ITUMH OPOUTAMH.

8. Kakyo HauMeHbIIYI0 CKOPOCTh JIOJDKHBI UMETh JJIEKTPOHBI, YTOOBI MPH BO30YKICHUH aTOMOB BOJOpOJa yJapaMu 3THX
9JIEKTPOHOB MOSBUIIUCH BCE JIMHUH BCEX CEPUI CIIEKTpa Bogopoaa?

9. Haiitu nHTEpBaN IJIMH BOJH, B KOTOPOM 3aKJIIOUYEHa CIeKTpajbHas cepus baapMepa s atoMa Bogoposa.

10. BpIUMCINTH BEepOSTHOCTH HAXOXJICHUS! YAaCTHIBI B TPEThEM BO30YXKJIEHHOM COCTOSHHU BO BTOPOW TPETH SIIUKA, €CIIU
YacTHIA HAXOIUTCS B MOTCHINAIHLHOM SIIIHKE.

11. DaexkTpoH HaxoguTCs B IMOTEHIMAIBHOM SIIHKe. HallTh OTHOIIEHWE pa3sHOCTH SHEPrUil YETBEPTOrO M TPETHETO
9HEPreTHYECKUX YPOBHEN K SHEPTUH YACTHIIBI B COCTOSHIN C KBAHTOBBIM YHCJIOM N = 3.

12. Hammcats hopMyiTy 3JEKTPOHHOTO CTPOSHHS aTOMa CEpHI S.

13. OnpenenuTh NOCTOSIHHYIO paclaa 3MaHALUK PAIHs, €CIIU IIEPHO/I Oy paciaga 3TOro PaaH0aKTUBHOTO BEIIECTBA PAaBEH
3,82 cyToK.

14. Haiitu suepruto (MaB) normomennyro npu peakmun ;N '+, He'— H'+,0".

15. Kakyro HauMeHbBLIYIO SHEPTUIO HaJI0 3aTPaTHTh, YTOOBI Pa3AeIUTh Ha OTJEIbHBIC HYKJIOHBI SAPO sLi"?
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KonocHMKOBAs peméTka IUIOmAablo 2M° OKPY)XKEHa JKele3HbIMH CTEHKAaMH. TemiepaTypa yriis Ha KOJOCHHKOBOI
pemérke paBHa 1300K, Temnepatypa crerok 600K. KoadduumeHT mornomenns yriisi 1 OKHCICHHOTO JKelle3a CUUTATh
paBubM 0,9. HaliTi KOJIMYECTBO SHEPTHH, IIepeIaBaeMoe OT PemETKY K CTeHKaM 3a 1 Jac.

2. Haiitn Temmeparypy abCOMIOTHO YEPHOTO Teia, MPH KOTOPOW MaKCHMYM CIIEKTPAJIbHOH IUIOTHOCTH H3Ty4aTedbHOM
CHOCOOHOCTH MPUXOIUTCS HAa KPACHYIO TPAHUITY BUAMMOTO CIIEKTpPa, 2 IMEHHO 750HM.

3. Temnepatypa abcomtotHo uépHoro Tena paBHa 100K. Haiitu MakcumanbHOE 3HAUYCHUE M3TydaTeIbHON CIIOCOOHOCTH B
CIEKTpE U3IyYCHHS ITOTO TeJa.

4. Tlopor dotoaddekra as TanTana coctapisieT 297,4um. Kakoa pabota BeIX0/a JIeKTpoHa B 5B?

5. JlnuHa BONHBI Tajalolero kpauta paBHa 3-107°m. Haiiti SHepruio B 5B KOMITOHOBCKOTO J€KTPOHA OTJAYM IIPH
paccesHUN KBaHTa o] yriom 180"

6. Kunerudeckas »Heprus 3JI€KTpPOHA B aTOME BOJOpOJa COCTaBIsEeT BenUunHy nopsaaka 103B. VMcnons3ysa cooTHoleHHe
HEOIPEJIENIEHHOCTEH, OLIEHUTh MUHUMANIbHbIE JTMHEIHBIE pa3Mephl aTOMa.

7. BBMMECIUTH paguychl BTOPOI U TPEThei OPOUT B aTOME BOJIOPOIA.

8. OnpenenuTh [JIMHY BONHBI, KOTOPYK MCIycKaeT HOH renus He' npu mepexofe ero sjieKTpoHa €O BTOPOToO
SHEPreTUYECKOro YPOBHS Ha IEPBBIIL.

9. B kakmx mpejenax JOJDKHA JIe)XaTh dHEprus B 3B OomOapaupyromux 3JIeKTPOHOB, YTOOBI TPH BO30YXKIEHHH aTOMOB
BOJIOPOZA YAAPAMH 3THX IEKTPOHOB CIIEKTP BOJOPO/Ia UMEI TOJIBKO OFHY CHEKTPAIbHYIO JINHHUIO?

10. BonHOBas GyHKIHS, OMMUCHIBAIOIIAS OCHOBHOE COCTOSIHUE JIEKTPOHA B aTOME BOJOPOAa, UMEeT BUA Y(T) = Ce'r/“, e a=
4meg("ar)*/(e*m) (6opoBckmii pagmyc). ONMpeneanTh PacCTOSHUE I, HA KOTOPOM IUIOTHOCTH BEPOSITHOCTH HAXOMICHHS
3JIEKTPOHA paBHA MAaKCUMaJIbHOM.

11. Yacruua maccoii 107’k B MOTEHIHATBHOM SIIUKE MAPHHON 0,3HM. BBIYHCIHTE Pa3HOCTH SHEPTHiA YETBEPTOTO U IISTOTO
SHEPreTU4YecKUX ypoBHEH dacTuibl. OTBET BBIPA3UTh B 3JIEKTPOH-BOJIBTAX.

12. 3anoiHeHHBIN 3JEKTPOHHBIN CI0H XapaKTepu3yeTcsl KBAaHTOBBIM YHCIIOM n = 5. YKa3aTh YUCIIO 3JEKTPOHOB B 3TOM CIIO€,
KOTOpOE€ UMEIOT OJTMHAKOBbIC KBAaHTOBBIE YKcia ms = -1/2 um = 0.

13. Ckonbko aTOMOB IHOJOHHSI PacIaAeTcs 3a CyTKH U3 OJHOTO MIJUIMOHA aTOMOB?

14. Kakoii n3otomn odpa3syercs u3 00Th*? mocre YeThIpeX O U ABYX P-pacmamoB?

15. Haiizure (B M2B) HauMeHbIIYIO SHEPIUIO, HEOOXOMMMYIO JUIsl pasieneHus sapa yriepoaa (C'> Ha TpH OJIMHAKOBBIE
4acTu.

NJ3-7 / Bapuanr 6.

1. TloBepxHocts Tema Harpera mo 1000K. 3atrem oxgna momoBmHa 3TON moBepxHocTH HarpeBaercss Ha 100K, apyras
oxmaxmaercs Ha 100K. Bo ckoipko pa3 M3MEHHTCS SHEpreTmdeckas CBETHMMOCTh MOBepxXxHOCTH 3toro Ttema? Termo
CUUTATh a0COIOTHO YEPHBIM.

2. A6comotHO uépHOe Teno HaxomuTcs mpu Temmeparype 1900K. B pesynpTare ocThiBaHUS Teja JUIMHA BOJHBI, Ha
KOTOPYIO MPUXOIUTCS MAaKCUMYyM CHEKTPalbHOM IJIOTHOCTH 3HEPreTHYECKOW CBETUMOCTH, M3MeHmiIcs Ha 9mkm. Jlo
KaKo# TeMnepaTypbl 0XJIaAnI0Ch TENo?

3. Ha Kakyro JUIHHY BOJIHBI MPHXOJUTCS MAKCHMyM HM3/IydeHHs TIPH B3HIBE aTOMHOM GOMOBI (Temmeparypa okomno 107K)?
Wznydenne cuntaTh OJIM3KUM K M3JIyYEHHUIO a0COIIOTHO YEPHOTO TeJa.

4. Haiitn BenuuuHy 3a7ep>KUBAIOLIETO MOTEHIMANA JUIl (POTO3IEKTPOHOB, MCIYCKAacMBIX IPH OCBELICHWH Kanmus (A =
2,05B) cBeToMm ¢ mymHOM BOIHBI 330HM.

5. @oroH ¢ gnuHo# BonHbl 0,0712HM UCOBITHIBAET KOMITOHOBCKOE PacCcesHUE HAa aTOMeE yriaepoa. YToJl paccesiHus paBeH
90°. UeMy paBHO M3MEHEHHE JUTHHBI BOJIHBI (JOTOHA, ECIIM PACCEMBAIOIIEH YACTHIIEH sByIseTCs: 1) 2IeKTPOH; 2) Bech aToM
yraepona?

6. 3apsKeHHas YacTHIlA, YCKOpEHHas pa3HocThio moreHmuaioB 200B mmeer mnmHy BOiHBI ne bpoira, paBHyro 2,2mwm.
Haiiti Maccy 4acTHIIbl, €CIIM U3BECTHO, YTO €€ 3apsAl] YHCICHHO PaBEH 3apsily AJICKTPOHA.

7. BbUHCINTH KMHETHYECKYIO SHEPTHIO IEKTPOHA, HAXOSIIETOCS Ha N-TOM opbuTe aToma Bojaopoaa, i n=1,n=2u
n = oo

8. B kakux mpenenax JODKHBI JEXaTh JUIMHBI BOJIH MOHOXPOMAaTHYECKOIO CBETa, YTOOBI MPH BO30YXXIEHHH AaTOMOB
BOJIOPO/Ia KBAHTAMH 3TOTO CBETa HAOIOIAINCh TPH CIIEKTpaJIbHbIe TMHUKU? HalTh AJIMHBI BOJH 3THX JIMHUI.

9. Ha ckonbKO OTJIMYAIOTCS TIEPBBIE MOTEHIMATIBI BO30YKACHHS OJHOKPATHO HOHU3UPOBAHHOTO TeJIMs M aTOMa BoJopoa?

10. DneKkTpoH NMOMECTWIM B OJHOMEPHBIM MOTEHLUAIBHBIM SIMMK MUpUHOM L. OmnpenenuTs OTHOLIEHHE BEPOATHOCTEH
HaXOXJICHUs JIEKTPOHA BO BTOPOM H YETBEPTOM BO30Y K/IEHHBIX COCTOSIHUSX B MHTepBae 0 <x < L/27.

11. IlIupuHA MOTEHLHMAIBHOTO AIINKA, B KOTOPBIA MOMEIIEH 31eKTpoH, coctaBimser 10¥cm. ByneT mu crektp smexTpoHa
HOCHTH TUCKpETHBIN Xapaktep? [Touemy?

12. Kakoe MakcHMaJIbHOE YHCIIO S-3JIEKTPOHOB MOXKET HaXxoaAuThes B L-cioe aToma?

13. Ha cKOJNBKO MPOLEHTOB CHU3UTCS aKTHBHOCTb H30TOMA UpUIHs -7Ir'* 3a 30 cyTok?

14. Haiitn suepruo (8 MaB), BBLICIIAONIYIOCS IPH sepHO# peakimn  H>+ H>— H'+ H’.

15. Macca a-gactunsl paBHa 4,00150a.e.m.. HaliTi Maccy HEWTpanbHOrO aToMa remusl.
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1. Hwmnanpuyeckas neub notpediser momuocts 0,5kBT. Temmepatypa e€ BHyTpeHHEW MOBEPXHOCTH IPH OTKPHITOM
otBepcTun tuaMeTpoM Scm paBHa 1000K. Kakas yacTh noTpe0i1sseMoil MOLITHOCTH PaccerBaeTcsl CTEHKaMu?

2. HaiiTu KaKoe KOJNMYECTBO SHEPIHH C lcM” MOBEPXHOCTH B 1¢ M3iIydaeT aGCOTIOTHO YEPHOE TEIO, €CIH H3BECTHO, UTO
MaKCHMaJIbHas CIIEKTpalIbHAast INIOTHOCTh €r0 YHEPreTHIECKON CBETUMOCTH IIPUXOJUTCS Ha JUIMHY BOJIHBI 484HM.

3. B kakoil oOmacTH cCHEeKTpa JEXHT JJIMHA BOJIHBI, COOTBETCTBYIOIIAS MAaKCUMyMy CIIEKTPIGHOH IIFIOTHOCTH
SHEPreTUIeCKON CBETUMOCTH, €CIIM MCTOYHUKOM cBeta ciuyxut ConHie? M3myuenme CoiHIA CUUTATH ONU3KAM K
M3IYYCHHI0 aOCOIMOTHO YEPHOTO Tena. TemmepaTypy Ha moBepxHocty ComnHia cuntath paBHoi 6000 K.

4. KganT cBeta ¢ sHepruedd 155B BEIOMBaeT 31eKTpoH U3 atoMa Bojgopoaa. C Kakoi CKOPOCTBIO ABHKETCS AJIEKTPOH BIAITH
oT simpa? DHeprusl HOHU3AIUY aToMa Bojopoaa paBHa 13,63B.

5. Haiiti yron paccesHust pOTOHA, WCHBITHIBAIONIETO COyJapeHHe CO CBOOOTHBIM 3JIEKTPOHOM, €CIH M3MEHEHHE UTHHBI
BOJIHBI [IPH PACCESTHUN PaBHO 3,621M.

6. DIeKTpoH ¢ KUHETHYEeCKOW »HHeprueidl 155B HaxomuTcs B MeTaTMYECKOW MBUTMHKE AuaMmeTpoM IMkM. Haiitu
OTHOCHTEIIbHYIO HEOIIPEIeIEHHOCTh, C KOTOPOH MOXET OBITh ONpeielieHa CKOPOCTh AIEKTPOHA.

7. Ha ckonbko u3MeHHJIACh NOJIHAs HEPIUs B 3B 3JeKTpoHa B aTOME BOIOPOA IIPU U3ITyYeHUH aTOMOM (DOTOHA C JUTMHOMN
BOJIHBI 486HM?

8. Ha mudpakumoHHyro pemérky HOPMajbHO MajaeT Iy4OK CBETa OT pa3psaHOil TpyOKH, HAIlOJIHEHHOH aTOMapHBIM
BozopozioM. [TocTostHHas peméTky paBHa 5107 cM. KakoMy mepexojry 3/eKTpoHa COOTBETCTBYET CIIEKTpAIbHAS JTHHHUS,
HaBTI0[aeMast TIPH OMOIIH 3TOH PEIIETKH B CHEKTPE MATOr0 MOPSAAKA MO yriaoM 41°?

9. Haiiti moTeHIMAIBI HOHU3AIMH 1) OTHOKPATHO HOHU3UPOBAHHOTO TEMHS;, 2) ABYKPATHO HOHU3UPOBAHHOTO JIUTHSL.

10. KakxoBa BepoATHOCTH OOHAPYKUTHh YACTHILY B MIEPBOI YETBEPTH NOTCHIUAIBHOTO SIIHKA, €CITH OHA HAXOAUTCS Ha IATOM
BO30YXIIEHHOM YpOBHE?

11. DnexkTpoH HaXOAWTCS B MOTEHIMAIBHOM SImuKe. OnpenenuTh OTHOIICHHE PAa3HOCTH SHEPrHid BOCBMOTO U JIEBSITOTO
SHEPreTHYECKUX YPOBHEH K SIHEPTUH BOCBMOTO YPOBHS JICKTPOHA.

12. HaiiTi 9uCII0 3JI€KTPOHOB B aTOME, Y KOTOPOTO B OCHOBHOM COCTOSIHUY 3arnoiHeHb! K, L-cion, 3s-0007104Ka MOIHOCTRIO,
a 3p-000J10uKa - HamoJI0BUHY. UTO 3TO 32 aTOM?

13. Haiiti nepuoa noiypacmajia Tajulns, €ClIH U3BeCTHO, uTo yepe3 100 nHeit ero akTMBHOCTH yMeHbIMIack B 1,07 pasa.

14. Haiit B (MB) SHEpruio, BBLICISIONLYIOCS PH sAepHOi peakimn {H+ H>—,He +on'.

15. Haiitu (8 M3B) sHepruto cBsi3u siipa aToMa renus LHe'.

HU/3-7 / Bapuanrt 8.

1. ConHeuHas MOCTOSHHAL, T.€. KoundecTBO uayuied oT CojHIA IHEPTUH, NPUXOIAIIeecs Ha eIUHUILY MJIOLIaTu 3eMHON
TIOBEPXHOCTH paBHA 1,35K[[)K/(M2‘C). Ipunnumas, uyto ConHIlC H3TydYaeT Kak aOCOJIOTHO YEPHOE TeNo, HaWTH
TemInepaTypy Ha noBepxHocti ConHIa.

2. Ha kakyo JMHY BOJHBI HPUXOJUTCS MakCHUMyM CIEKTPaIbHOW IUIOTHOCTH M3JIy4aTeJIbHOW CIIOCOOHOCTH abCOIIOTHO
4&pHOro Tema npu Temmeparype 0 C?

3. Temnepatypa aOCOIOTHO YEPHOTO TENa paBHA 727°K. Haiftn MakcHMalIbHOE 3HAYCHHE U3JTyYaTeNbHON CIOCOOHOCTH
9TOrO Tena.

4. Ha moBepXHOCTh JUTHA MagaeT MOHOXPOMATHICCKHI CBET, JUIMHA BOJIHBI KOTOporo paBHa 310HM. UTOOBI npekpaTuTh
SMHUCCHIO 3JICKTPOHOB, HYXXHO MPHJIOXHTH Pa3HOCTh IMOTCHIMAIOB He MeHee 1,7B. Haiitm paboty BeIXOma B 3B
AJIEKTPOHOB U3 JIUTHSI.

5. ®otoH ¢ sneprueii 0,4M>B paccesuics mox yriom 90 Ha cBoGOIHOM d1eKTpoHe. HaiiTi SHEpruio paccesHHOro GoToHa.

6. Haiitn mmmHy BomHBI e Bpoiins s >MeKTpoHA, JETSIET0 CO CKOPOCTBIO 10%cm/c u Ul wapuka maccoi 1r,
IBIDKYIIETOCS CO CKOPOCTRIO 1cm/c.

7. llpm xakoil JyIMHE BOJIHBI MOHOXPOMATHYECKOTO CBETa MPHU BO30YKIECHHH aTOMOB BOJOPOJAa M3 OCHOBHOTO COCTOSTHHS
paanyc opOHTHI AIIEKTPOHA YBENUIUTCS B 4 pa3za?

8. OmpenenuTs CKOPOCTH U YAaCTOTY BPAIICHHUS dJIEKTPOHA Ha TPEThEl opONTE aTOMa BOAOPOIA.

9. DOmnekTpoH, mpoilns pa3zHOCTh mNoTeHIManoB 4.9B, cramkuBaeTcs C aTOMOM pPTYTH M IEPEBOIUT €ro B IIepBOE
BO30yXIEHHOE cocTosHue. Kakyro NIMHY BOJHBI MMeeT (POTOH, COOTBETCTBYIOIIHMH MEPEXOqy PTYTH B HOpPMAalbHOE
cocTosHue?

10. BonHoBasi (pyHKIHS, ONMHACHIBAOIIAsS OCHOBHOE COCTOSIHHE DIEKTPOHA B aTOME BOAOpPoAa, uMeeT B y(r) = Ce™ e a =
4ney("rr)*/(e’m) (6opoBckuit paguyc). OnpeaeTnTh PAacCTOSHHE, HA KOTOPOM IUIOTHOCTh BEPOSITHOCTH HAXOMKICHHS
3JIEKTPOHA MaKCHMaJbHa.

11. Yacruua maccoit 3:107%°r momerena B TOTCHIMAIBHBINA SIIHK mupuHoit 30cM. Byner nu crekTp STOM 4YacTULBI
nuckpeTHsIM? [Touemy?

12. 3anonHEeHHBIH 3JIEKTPOHHBIN CIION XapakTepu3yeTcsi KBAaHTOBBIM 4KciIOM n = 4. YKa3aTh YHUCIIO 3JEKTPOHOB B 3TOM CIIOE,
KOTOPBIC IMEIOT OJMHAKOBBIC KBAHTOBBIC UHCIA My = -1/2 1 m = 3.

13. Haiitu maccy nononns gPo”'’, aktusHOCTS KOTOpOTO paBHa 3,7-10'°Bk.

14. Kaxoii u3oton oOpaszyercs u3 U mocre Tpex o U AByX B-pacmamoB?

15. Haiiti (B8 MaB) snepruto cBs3u sapa aeritepust (H'.
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MomuHOCTh U3IydeHUs abcomoTHO Yé€pHOoro Tena paBHa 10kBt. Haliti mmomanp u3irydaromeii MOBEpXHOCTH Tela, eCIIn
W3BECTHO, YTO UIMHA BOJHBI, Ha KOTOPYIO MPUXOIUTCS MAKCHMYyM CIIEKTPAJIbHON IUIOTHOCTH €0 3HEPreTHYECKOMH
CBeTHMOCTH, paBHa 700HM.

2. Ilpu yBennueHnu TeMneparypsl aOCONIOTHO YEPHOTO TeJa B J[Ba pa3a JJIMHA BOJHBI, HA KOTOPYIO IIPUXOIUTCSI MAaKCUMYM
CHEKTPAITbHOW TIOTHOCTH H3Iy4aTelNbHOW CcmocoOHOCTH, yMeHbmmmiuach Ha 400HM. Haiftm HayanmpHY!0 W KOHEUHYIO
TeMIIepaTypy Tena.

3. Haiiti TeMmeparypy, IpH KOTOPOii H3ITy4aTenbHAs CIIOCOGHOCTH aGCOMIOTHO YEPHOro Tenma papHa 10KkBT/M>.

4. Jns npexpamenus: Gorodddexra, BHI3BAHHOTO 00IyueHHEM YIbTPapHOIETOBBIM CBETOM IUIATHHOBOW IUIACTUHBI (A =
5,33B), Hy)XHO TPWJIOXHTbH 33JCP)KUBAIOLIYI0 Pa3sHOCTh MOTEHIMAIOB, paBHyto 3,7B. Eciu mimatmHOBYIO miacTHHY
3aMEHUTH APYTod MIACTUHOMU, TO 33JEP>KUBAIONIYIO0 PA3HOCTh MOTEHIMANIOB IMPUAETCS yBenuuuTsh 10 6B. Ompenenuts B
5B paboTy BIX0/1a 3JIEKTPOHOB C TIOBEPXHOCTH BTOPOM ITACTHHEL.

5. Haiitn MakcuManbHOE U3MEHEHHE JUTMHBI JIEKTPOMAarHUTHOM BOJIHBI IPH KOMIITOHOBCKOM pacCestHiH Ha: 1) cBOOOJHBIX
JIEKTPOHAX; 2) CBOOOAHBIX MPOTOHAX.

6. DOnextpon nBwkercs BHyTpH ctepbl nuamerpoMm 0,1HM. OmeHWTH C IOMOIIBIO COOTHOIICHHUS HEONpEeNeHHOCTEH
MHHUMAaJIbHYIO KHHETHYECKYIO 3HEPTHIO 3JIEKTPOHA B 3B.

7. Ha cxonpko M3MeHHIAach B 3B KHMHETHYECKas SHEPrHs 3JIEKTPOHA B aTOME BOJOPOAA IIPU W3ITy4YE€HHH aTOMOM (OTOHA C
JUITMHON BOJIHBEI 486HM?

8. Ompenenuts B 3B sHepruto GoToHa, COOTBETCTBYIOLIYIO BTOPOM JIMHUY B cepuu [larieHa.

9. HaiiTi pa3HOCTh HOHM3AIMOHHEIX TTOTEHINAIOB HoHOB He' 1 Li™.

10. B ogHOMEpHBIH MOTEHUUANBHBIN SIMMK IIUPUHONW @ MOMECTUIM 4YacTULy. BBIUHCINTH BO CKOJBKO pa3 BEPOSTHOCTH
HaWTH YacTHIly B NEPBOM BO30Y>KAEHHOM COCTOSIHUM B MHTepBajie a/4 < X < a/2 Gonpliie BEpOSITHOCTH HAaXOXKICHUS
YaCTHIBI B YETBEPTOM BO30YKJJCHHOM COCTOSIHUM B TOM )K€ HHTEpBaJIe.

11. DmexkTpoH HaXOAWTCS B IMOTEHIMATbHOM smmke mupuHoi 0,4HM. KakoBa pa3HOCTP SHEPTHHA TPETHETO W IIATOTO
9HEPreTUIECKUX YPOBHEH 21meKTpoHa. OTBET BHIPA3UThH B 3JIEKTPOH-BOJIBTAX.

12. Hamucatp (hopMyTy 3JIEKTPOHHOTO CTPOCHHUS aTOMa KpEeMHHSA Si.

13. HaiiTn moCTOSHHYIO pacmazna pajoHa, €CIi M3BECTHO, YTO YMCIIO aTOMOB paJoHa yMeHbIIaeTcs 3a 1 cytku Ha 18,2
MIPOLIEHTA.

14. Haiitu (B MaB) sHepruio, BbLICISIONLYIOCS TIPU sAepHOit peakimn sLi’+ H*—,Be*+n'.

15. Haiitu (8 MaB) suepruio cBsisu siapa ,He'.

N/3-7 / Bapuant 10.

1. TloTok »HEpruu, M3TyIaeMbIii U3 CMOTPOBOTO OKOIIKA IUIABMIIbHOW TeuH, paBeH 34Bt1. Haiitu Temmeparypy meun, eciu
TIOMIAb OTBEPCTHS PABHA 6CM’.

2. Ilpu HarpeBaHMM aOCONIOTHO 4YEPHOrO Tela [UIMHA BOJHBI, HA KOTOPYIO NPUXOJUTCS MAaKCUMyM CHEKTPaIbHOU
TJIOTHOCTH DHEPreTHUUYECKON CBETUMOCTH, M3MeHunach oT 690uM 1o 500HM. Bo ckonbko pa3 yBenmuuuiach Mpu 3TOM
SHepreTudeckas CBeTUMOCTh Tena?

3. Haiitn Temneparypy aOCONIOTHO 4EPHOIO Tella, MAKCUMYM CIIEKTPAIbHON IUIOTHOCTH H3JIy4aTeJIbHOH CIIOCOOHOCTH
KOTOPOTO MPUXOAUTCS HA JIUHY BOJIHBI 380HM.

4. Kpacnas rpanuna ¢ortodddekra i HEKOTOPOro Metauia paBHa 275HM. Uemy paBHO B 5B MuHHMManbHOE 3HaueHHE
sHepruu (oToHa, BeI3bIBatoIIero Gporoadpexr?

5. IIpu KOMITOHOBCKOM pacCEsSHHH DPACCESHHBIH KBAHT OT/IETeN TOA yraoM 60 OT HepBOHAYAILHOIO HATPABICHHS
IBIDKCHUS, a DIIEKTPOH OTIAYH OIHCAN OKPYKHOCTB C paflycoM 1,5¢M B MarHUTHOM TOJIE ¢ HampsbkeHHOCThIo 2000 (19
= 10°/(4m)A/m). HaiiTi [y1MHY BOJIHBI HANIETAOIIErO KBAHTA.

6. Haiitn mmHy BosHBL Ae Bpoiins s anekTpoHa ¢ KHHETHIecKo sHeprueii 1MaB.

7. JlnmHa BomHBI nme Bpoiing snexTpoHa B atome Bomopoma coctaBiser 0,33uM. OmpenenwuTh Ha Kakoil opOuTe aToma
HaXOJUTCS JIEKTPOH.

8. AromapHBI BOZOPOA, BO3OYKIEHHBIA CBETOM C ONMPEACIEHHON IMHOW BOJIHBI, TIPU TIEPEX0/ie B OCHOBHOE COCTOSTHHE
UCITyCKaeT TOJBKO TPU CIEKTpalbHble JUHUU. ONpenenuTs UIMHBI BOJH 3THUX JIMHUH M yKa3aTb, KAKHUM CEpUSIM OHHU
TIPUHAUIEKAT.

9. Kakyro sHepruo B 3B 10mKHBI MMETh (DOTOHBI, YTOOBI B PE3yNbTaTe B3aUMOJECHCTBUS MX C aTOMapHBIM BOAOPOJOM
MOYHO GBIIO MTOTYYHTh IOTOK SIEKTPOHOB ¢O cKopocThio 10°Mm/c?

10. B ogHOMEpHOM MOTEHIMAIBLHOM slIMKE MKUPHUHON L Haxoaurest anekTpoH. KakoBa BEpOSITHOCTh OOHAPYIKHUTh JJIEKTPOH
BO BTOPOM BO30Y’KAEHHOM COCTOSTHUU B nHTEpBajie 0 < x < L/4?

11. KakoBa nomkHa OBITH IIUPUHA OJJHOMEPHOTO OECKOHEYHO TITyOOKOT0 MOTEHIIMAIBLHOTO SIITUKA, YTOOBI CIIEKTP JIEKTPOHA
B HeM 0BT quckpeTHBIM mpu 300 K?

12. Ucnons3ys npunnun [laynm, onpenenuTs, Kakoe MaKCUMaIbHOE YHCIIO JJIEKTPOHOB B aTOME MOTYT MMETh OJANHAKOBBIE
KBaHTOBBIE YHCHa 1, 1, m.

13. HaiiTi yaenpHYIO aKTHBHOCTD ypaHa 0 U™,

14. Haiitn suepriio (8 MaB), BBLICIAIONIYIOCS IPH TEPMOsIAEPHOit peakimn |H +,He'— H'+,He".

15. Onpenenuth yaenbHyo sHepruio (B MaB) csisu sgpa (C'.
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TeMmeparypa BepXHHX cII0EB 3Be3/1bI paBHa 10kK. HaiiTi 10TOK 3HEprum, u3myuaeMblii ¢ 1KM” 3TOi 3BE3/Ibl.

2. Temmeparypa abCoTrOTHO YE€pHOTO Teda m3MeHmIack npu HarpeBanuu ot 1000K mo 3000K. Bo ckombko pa3 n3MeHMIACh
€ro MakCHMallbHas CIIEKTPaJIbHAsl TNIOTHOCTh HEPT€THYECKOH CBETUMOCTH?

3. KaxoBa Temmeparypa aOCOIIOTHO YEPHOTO Tela, eCIIH JJINHA BOJIHBI €r0 MaKCHUMyMa H3ITydeHHs paBHa 1OMKM?

4. llpum moouepeqHOM OCBEIICHHH IOBEPXHOCTH HEKOTOPOro MeTamia cBeroM ¢ amuHamu BoimH 0,35MkM u 0,54Mim
0OHapYXWJIN, YTO COOTBETCTBYIOILINE MaKCHMaJIbHBbIE CKOPOCTH (POTOAIEKTPOHOB OTIMYAIOTCS JAPYT OT Jpyra B 2 pasa.
Haiitu B 3B paboTy BbIX0/a C TOBEPXHOCTH 3TOTO METaslla.

5. PenrrenoBckue snyun ¢ jnHON BonHbl 70,81M paccenBatotcst napaguHoM. HalT JUTMHY BOJTHBI PEHTTEHOBCKUX JTydeH,
paccestHHBIX B HanpaBiennu: 1) 90°; 2) 180,

6. ONpeneInTh [UTHHY BOMHBI ¢ BpOiiis [UIs 2JIeKTpoHa, ABIKYIIEr0cs co CKOpocThio 2-10%m/c.

7. JnuHa BosiHBI Jie Bpoiins nBrbKymierocst mo KpyroBoi opoure atoma Bojoposa cocrasisier 0,67HM. Ompenenurs 1o
KaKoi opOuTe ABMKETCS AIEKTPOH.

8. DnekTpoH B HEBO3OYKAEHHOM aToMe Boaopona moimyumn sHepruto 12,15B. Ha kakoit »HepreTwueckuii ypoBEeHb OH
niepemén? CKONBKO JMHUI CHEKTpa MOTYT M3JIyYUTHCS NPH MEPEXOZE AIIEKTPOHA Ha Oojee HHM3KHE SHEPreTHYECKHe
ypoBHHU? OTIpeIenuTh JIMHBI BOJIH 3THX JIMHUH.

9. Ilpm KakoM 3HAa4YCHUH MOTEHIMAIA MEKAY KaTOAOM M CETKOW OyaeT HaOMIoJaThCsl pe3Koe MajeHHE aHOIHOTO TOKa B
omneiTe Ppanka u ['epua, eciu TpyOKy 3aMOTHUTH aTOMAaPHBIM BOAOPOIOM.

10. B ogHOMEpHOM MOTEHIMAIGHOM SIIUKE IMUpHHOW L HaxomwTcs »1eKTpoH. BBIUHCINTE BEpOSTHOCTH HPUCYTCTBHA
aeKkTpoHa B uHTepBae 3L/7 < x <4L/7, ecii OH HAXOAUTCSA B OCHOBHOM COCTOSIHUH.

11. TlomecTuM 9acTUIly B MOTEHIIMATBHBIN AMMK. BO CKONBKO pa3 pa3HOCTb SHEPIHHA YETBEPTOTO U MATOrO IHEPTETHUECKUX
YPOBHE#1 OOJIbIIIE SHEPTUH YETBEPTOr0 YPOBHS YaCTHUIIbI?

12. Kakoe MakcuMalbHOE YUCIIO P-3JIEKTPOHOB MOXKET HaXOAUThCS B L-ciioe aToma?

13. HekoTopblil paIMOAKTHBHbIH H30TON HMEET MOCTOSHHYIO pacraia, paBHyro 1,44-107uac”. Uepes cKoIbko BpeMeHH
pacnagercs 75% nepBoHayanbHON Macchl aTOMOB? OTBET J1aTh B CYTKaXx.

14. Hammmmte HegocTaromuye 0003HaYeHNs B CIEIYIOMINX SACPHBIX PEaAKIUX:

1) 2sMn>(x,n)Fe™, 2) A (a,p)X
15. Onpenenuts nedekt Macesl (B a.¢.M.) B SHeprio cBsi3u (B MaB) siipa atoma netepust | H-.
WN3-7 / Bapuant 12.

1. Wznyuenne ConHuma OJIM3KO K CBOEMY COCTaBY K HM3JIyYCHHIO aOCOJIOTHO YEPHOTO Tela, JUIS KOTOPOTO MaKCUMyM
UCITyCKaTeJIbHOM CrocoOHOCTH mpuxomurcsi Ha JummHy BosHbl 0,48MkM. Haiiti maccy, tepsemyio CosHIEM B OJHY
CEKYHJY 3a CU€T U3Iy4eHUSsI.

2. MakcuMyM CHEKTpaJbHOM IUIOTHOCTH M3Iy4aTeIbHOW CIIOCOOHOCTH 3Be3/bI APKTYp NPHUXOAWTCS HA JUIMHY BOJIHBI
580uMm. [IpuHNMas, 9TO 3BE3/1a H3TyYaeT Kak aOCOMOTHO YEPHOE TENO, HAUTH TEMIIEPATYPy MOBEPXHOCTHU 3BE3/IbI.

3. Haiitn MakcuMabHOE 3HAUYCHUE U3IYYaTeIbHON CITI0COOHOCTH a0COMIOTHO Y€pHOTO Tema ¢ Temreparypoir 100K.

4. Ha uMHKOBYIO IUTACTHHKY ITagaeT CBET ¢ AMHHOM BONHBI 220HM. HalTH MakCHMaJIbHYIO CKOPOCTH (DOTOSJIEKTPOHOB.

5. JlnuHa BonHBI Hafaromiero u3nydeHus pasHa 0,0712aM. Uemy paBHa [UIMHA BOJIHBI PACCESTHHOTO M3IY4EHHS, €CII yroi
paccesinns paBeH 90 , a paccenBaromeii yacTHIet aBseTcs: 1) SIeKTpoH; 2) aToM yriepoaa?

6. HeompeneneHHOCTP KOOPAMHATHI ABIDKYIIEHCS YACTHIBI paBHA AEeOpOiNeBCKOW aiuuMHE BONHBL Yemy paBHa
OTHOCHUTEJIbHAs HEOTIPEIeIeHHOCTh UMITYJIbCa ITOM YaCTHIIbI?

7. Hcxons w3 teopun bopa, HaiiTi popMyiy Juisi OpOUTAIILHOM CKOPOCTH JIEKTPOHA B aTOME BOJIOPOA Ha MPOU3BOJIEHOM
SHepreTnyeckoM ypoBHe. CpaBHUTH OpPOUTANBHYIO CKOPOCTh 3JIEKTPOHa Ha HH3LIEM OJHEPreTHYECKOM YPOBHE CO
CKOPOCTBIO CBETA.

8. BpranucnuTh HEOOXOIUMYIO MUHUMAIBHYIO Pa3pellaronlylo CHITy CIIEKTPaIbHOTO IPHOOpa Ul pa3pelieHus] ABYX JTHMHUH
cepuu Ilamena.

9. C xakoil MHHUMAJIbHOW KHHETHUYECKOH sHeprueil B 3B mommkeH nBUTAThCA aroMa BOAOPOJA, YTOOBI NMPH HEYIPYroM
J000BOM COYAApEHHH C APYTHM, ITOKOSIIMMCS, aTOMOM BOJOPOAA OAMH M3 HUX ucmyctwi GotoH? o coymapenns oba
aToMa HaxOSITCSl B OCHOBHOM COCTOSIHHH.

10. TlomecTum yacTuIly B MOTEHINAIBHBIN AMMK. BEIYACINTD OTHOIIEHHE BEPOSITHOCTENH HAX0XKICHHUS YaCTHIBI B OCHOBHOM
1 TPEThEM BO30YXKICHHOM COCTOSIHUH BO BTOPOH TPETH SIIIUKA.

11. KakoBa momkHa OBITh Macca YacTHIBL, YTOOBI B OJJTHOMEPHOM OECKOHEYHO ITyOOKOM ITOTEHIMAIBHOM SIINKE MIMPHHON
10cm ee criextp ipu 295 K 6GbIT AHCKPETHBIM?

12. HaiiTu 4uCIIO 3JICKTPOHOB B aTOME, Y KOTOPOTO B OCHOBHOM cOCTOsiHUH 3amonHeHbl K, L, M-ciou u 4s, 4p-0001049Ku
MIOJTHOCTHI0, a 4d-060J104Ka - Ha MATYIO YacTk. YTo 310 3a atom?

13. AxTuBHOCTH mpemnapara yMmeHsmunack B 250 pa3. CkoabKuM IepuojaM MOJIypaclajga paBeH MPOTEKIIUI MPOMEXYTOK
BpeMeHHU?

14. Haiitu (8 MaB) sHepruio, BeLAEISIONLy 0Cs pH peakiun 4Be’+ H—sB'+on'.

15. Haiitu (8 MaB) sHepruo cBsi3H, IPUXO/IAIIYIOCS HA OMH HYKJIOH B siApe aToMa Kuciopoza gO'°.
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Temmeparypa abcomroTHO 4€pHOTO Tena m3MeHmnack npu HarpeBanuum To 1000K mo 3000K. Bo ckompko pa3 u Kak
M3MECHMIIACh €r0 SHEPTEeTHIECKAs! CBETUMOCTH?

2. DHepreTHyeckas CBETHMOCTb aOCOIIOTHO YEPHOTO Tena paBHa 3B1/cM”. HaiiTi [UTHHY BOJTHBI, OTBEUAIONIYIO MAKCHMYMY
UCITyCKATEIbHOM CIIOCOOHOCTH 3TOTO TeTa.

3. Haiitn anuHY BONHBI, COOTBETCTBYIOUIYI0 MAaKCHUMyMy WHTEHCHBHOCTH B CIIEKTpe aOCONIOTHO 4YEPHOTO Tena,
Temrneparypa kotoporo pasHa 10K.

4. TIpu OCBEIIECHHH METAa U3 HEr0 BBUICTAIOT SIEKTPOHBI CO CKOPOCTHIO 6,5 10°kM/c. Onpenenuts B 5B paGoTy BEIXOIA
3JIEKTPOHOB M3 3TOTO METaJlIa, €CJIM OH MPHU 3TOM OCBELIAETCS TyuyaMu C JITMHON BOJHBI 400HM.

5. ®otoH ¢ sHeprueii 0,4MaB paccesiics mox yriaom 90 Ha cBoG0HOM dnekTpoHe. HaiiTu B 9B KHHETHUECKYIO SHEPIHIO
3JIEKTPOHA OT/AYH.

6. OnekTtpoH JBwxKeTcs B o0nacTH, JHMHEHHBIE pa3Mepsl Koropoil mopsinka 0,1HM. Mcmonb3yst cooTHomeHHe
HEOTIPEIENIEHHOCTH, OLIEHUTH B 9B KMHETHYECKYI0 SHEPTHIO 2JEKTPOHA.

7. Tlokosmuiicst aToM BOIOpOJa UCITYCTHI (POTOH, COOTBETCTBYIOIIMK TOJOBHOW nHNH cepun Jlafimana. Kakyio ckopocTb
prooOpéen atom?

8. KakoMy sneMeHTy NpHHAIICKUT BOJAOPONONOJOOHBINH CIIEKTP, JAJIMHBI BOJIH KOTOPOTO B YETHIPE pasza KOpode, 4eM y
aTOMapHOTO Bojgopona?

9. DHeprus CBS3W IEKTPOHA B aToMe paBHa 24,55B. HaiiTu B 5B 3HEpruto HeoOX0MMYIO I YAAJICHUS 000UX AIEKTPOHOB
13 3TOTO aToMa.

10. TlomecTuM dIEKTPOH B OJHOMEPHbBIN NOTEHIMAIBHBIN SIIMK MHpHHOH 1. KakoBa BeposITHOCTh OOHAPYKUTh 3JIEKTPOH B
YETBEPTOM BO30YKIACHHOM COCTOSIHUU B HHTEpBase 1/6 < x < 51/6?

11. IlupuHa MOTEHLHATBHOTO SIINKA, B KOTOPBIi TTOMECTHIIN YacTHiry Maccoil 107'kr, pasHa 0,2HM. BEIMHCINTS Pa3HOCTH
SHEPIruil TPETHErO U MIECTOTr0 SHEPreTUUECKUX ypOBHEN YacTHILbI. OTBET BBIPA3UTh B AEKTPOH-BOIBTAX.

12. Ucnonw3ys npunnun [laynm, ykaszaTh, Kakoe MakCHMalbHOE YHCJIO 3JEKTPOHOB B arOME MOTYT UMETh OJMHAKOBBIC
KBaHTOBBIE YHCcia 1, 1, m.

13. Haiitn maccy ypana U™, uMerommero Takyro xe akTHBHOCTb, KaK CTPOHIHIT Sr°° Maccoii 1Mr.

14. Kakoit n30ton obpasyercs u3 o,U>" mociie 1ByX P 1 0HOIO ai-pacrazia?

15. Dueprus csa3u sgpa atoma kuciaopona sO' pasma 139,8MsB, smpa dropa oF' - 147,8M»sB. Onpenenuth, Kakyio
MHUHHUMAJIbHYIO SHEPTHIO HYXXHO 3aTPaTHTh, YTOOBI OTOPBATh OJUH HYKJIOH OT siipa ropa.

N/3-7 / Bapnanur 14.

1. C moBepXHOCTH CaXm IUIOmaapio 2cM” mpu Temneparype 400K 3a Bpemst 5 munyT m3nydaercs sueprus 83 k. Haiirn
K03(p(HUIMEHT YEPHOTHI CaXKH.

2. Tlpu HarpeBaHuM aOCOJIOTHO YEPHOTO Tela JUIMHA BOJHBI, HA KOTOPYIO MPUXOJUTCS MAaKCUMYM HM3JIy4eHHUS B CHEKTpE,
yYMEHbBIIMIIAck B JIBa pa3a. Bo cKoybko pa3 M Kak N3MEHWIACh TeMIlepaTypa Tea?

3. Haiitn Temneparypy 3Be3/bl, IpUHUMas €€ 32 aOCOJIIOTHO YEPHOE TEJIO, €CJIM U3BECTHO, YTO MAaKCUMyM MHTCHCHBHOCTH
CIIEKTpa 3BE3/Ibl IPUXOIUTCS HA JUTHHY BOIHBI 5-10~cm.

4. Kakyro 3a7ep>XHBalOIIyI0 Pa3HOCTh MOTCHIMAJIOB HYXHO NPHIOXHTbH JJIsI TOTO, YTOOBI 3aepkaTh (HOTOIIEKTPOHBL,
HCITyCKaeMble HaTPHEM, €CITH €r0 TIOBEPXHOCTh OCBEMIAETCS CBETOM C JUTHHOM BOMHBI 4-10%cM, a hoTodpdekT y Harpus
HauuHaeTcs ¢ 680HM?

5. Haiitm wm3menenme mnuHBl BOMHBI mpu 3ddexkre Kommrona, ecnm HaOmoAeHHWE BeHeTCs MEPIEHAUKYISPHO K
HaIpaBJICHUIO IEPBUYHOTO ITyYKa U3y ICHUS.

6. Ilporown, mpoias pasHocTs noTeHanoB 200B, nmeer auny BoaHb! Ae bpoitnsa 2,03nm. Halitu maccy npoToHa.

7. BblYMCIATH, MArHUTHBI MOMEHT 3JICKTPOHA, HAXOJIIICrOCS Ha TMEpPBOH OOPOBCKOW OpOUTE, a TaKKE OTHOIICHHE
MarHUTHOTO MOMEHTa K MEXaHHYECKOMY.

8. HaiiTu KBaHTOBOE YMCIIO, COOTBETCTBYIOIIEE BO30YXKIEHHOMY COCTOSHMIO HOHAa He', ecm mpu mepexoe B OCHOBHOE
COCTOSIHHE 3TOT MOH MCIIYCTHII IIOCJIEI0BaTENBLHO J1Ba poToHa ¢ aimrHamu BoiH 108,5uM 1 30,4HM.

9. Omnpenenuth Maccsl JOTOHOB, COOTBETCTBYIOLIMX I'OJIOBHBIM JIMHUSIM cepuii Jlalimana, bansmepa, [Tamena.

10. BpraucanTs BEpOSTHOCTH OOHApYXWTh 3JIEKTPOH B MHTEepBasie 1/5 < x < 21/5 omHOMEpHOro MOTEHIMAIBHOTO SIINKA
MIMPUHOH |, eci OH HaXOIUTCS B OCHOBHOM COCTOSTHHH.

11. Byger nu cnekTp 4acTHLBI Maccoi 10"%kr CIUIOLIHBIM, €CIM OHA HAaXOJUTCS B MOTEHLHAJIbHOM SILIMKE IUPUHOW SHM
mpu temmeparype 300 K?

12. Hanwmcatb ¢popMyiy 31€KTpoHHOTO cTpoeHus atoma docopa P.

13. OnpeenuTh NIPOMEKYTOK BPEMEHH, B TEYEHHE KOTOPOTO aKTHBHOCTh H30TONA CTPOHIHS St yMeHbImHTes B 10 pas.

14. Haiitu (8 M3B) 3HEprio, BBLICISIONLYIOCS TIPH sigepHoit peakimn ;Li%+ H'—,He'+,He" .

15. Macca nporona pasHa 1,672-107%"kr. HaiiTi B a.e.M. Maccy HeHTPaIbHOTO aTOMa BOIOPO/IA.
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MydenbHas meus norpediser MomHocTh 1kBT. Temneparypa e€ BHyTpeHHEil NOBEpXHOCTH NPH OTKPHITOM OTBEPCTHH
miomaneio 25cm” pasHa 1200K. CumTas, 4To OTBEPCTHE MEUH M3IydaeT KAk abCONIOTHO 4EPHOE TeJo, HAMTH, Kakas
YacTh MOLHOCTH PacCeHBaeTCA CTCHKAMH.

2. TIlpu ocTeiBaHMHU aOCONIOTHO YEPHOTO TENA B PE3YNIBTATE JIyUEUCITyCKAHUsSI [UIMHA BOJHBI, COOTBETCTBYIOIIAS MAKCUMYMY
B CIIEKTPE paclpeseNieHus Heprun tena cMecTrinack Ha S00HM. OnpenenuTs , Ha CKOJIBKO TPagyCoB OCTBUIO TEJNO, €CIIU
MepBOHavYaNbHas TeMiepatypa ero osuia 2000K.

3. Temnepatypa Cupuyca pasaa 10000K. HaiiTn MakcHuManbHOE 3HAaUEHUE €r0 M3Ty4aTeIbHON CIIOCOOHOCTH.

4. OmnpenenuTb MaKCUMAaJbHYIO CKOPOCTh (DOTOAJICKTPOHOB, BBUICTAIONIMX W3 MeETaJUla I0J ACHCTBUEM H3JIy4EHHS C
JUTMHOM BoHEI 1 80HM, ecii KpacHas rpaHuia ¢potodddekra s 3TOro MeTajia paBHa 275HM.

5. Kakosa Obl1a JyIMHA BOJHBI PEHTTEHOBCKOTO M3IIYyUYSHHUS, €CIIU IIPU PACCESHUU 3TOTO M3IY4YeHHs IpauTOM IO YoM
60 [UTHHA BOTHBI PACCESIHHOTO H3ITy4eHHs OKa3a1ach paBHoOi 2,54-10 cm?

6. Haiitn pnuny BonHbl Ae bBpoilns m1s atoma BOAOpoAa, IBUXKYIIETOCS CO CpelHEH KBaJpaTHUYHOW CKOPOCTBIO MpH
temmepatype 27 C.

7. Tokosumiics non He' ucrmyctun (poToH, COOTBETCTBYIOMMI TOMOBHOM uHuM cepun JlaiiMana. DTOT (OTOH BIpBAN
(hOTO3IIEKTPOH 3 MOKOSIIET0Cs aToMa Boopoaa. Kakyto ckopocTs momydut poTo3eKTpoH?

8. B kakux mpenenax JODKHBI JeXaTh JUIMHBI BOJIH MOHOXPOMAaTHYECKOTO CBETa, YTOOBI NMPH BO30Y>KIEHHH aTOMOB
BOJIOPOZIa KBAHTAMH ATOTO CBETA PaiiyCc OpOUTHI 3IEKTPOHA yBenuumics B 25 paz?

9. Haiiti uaTEpBaNEI SHEPTHH (OTOHOB /IS CIIEKTPaIbHOM cepun banbMepa aToma Bogopoa.

10. Yactunma HaxoguTCs B MOTCHUIHUAIBHOM suke. ONPeNeNuTh OTHOLICHHE BEPOSTHOCTEH OOHApyKUTh 3Ty YaCTHILy BO
BTOPOM U I TOM BO30Y>KIECHHBIX COCTOSIHUSIX B IEPBON TPETH AIINKA.

11. Kaxoif IHPHHBI TOTEHIMATbHbIH SIEK BbI BEIOEPHTE, UTOOB! MOMYUHTh ANCKPETHBI CIEKTpP YacTHIbI Maccoit 107 kr?
[Touemy?

12. 3anoJHEHHBIN AIEKTPOHHBIHN CJION XapaKTepH3yeTcsl KBAaHTOBBIM YHCIOM N = 4. YKa3aTh 4HCIIO 3JEKTPOHOB B 3TOM CJIOE,
KOTOpBIEC MMEIOT OJIMTHAKOBbIE KBAaHTOBBIC Ynciia mg = 1/2 m 1= 2.

13. 3a xakoil MPOMEKYTOK BPEMEHH U3 107 aToMOB aKTHHUS goAC pacrajeTcsi OQUH aTom?

14. Tlpu GomGapaupoBke m3oTona asora ;N'* HeiiTponamu momyuaercs m3oton yriepoga (C'*, KoTopslii OKa3biBaeTcs -
panuoakTuBHBIM. HanmmmTe ypaBHeHNs! 00enX peakuuii.

15. Kakyio HanMeHbIIyo SHepriio (B MaB) HyXHO 3aTpaTiTh, 4TOOBI PA3Ie/INTh HA OTACTbHbIC HyKJIOHbI AApo 4Be’?
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1. TIpeneOperas moTepsiMM TeIIa HAa TEIUIONPOBOAHOCTbD, MOJCYUTATh MOILIHOCTh 3JEKTPUIECKOTO TOKA, HEOOXOIUMYIO [UIs
HaKaJIWBaHUSA HUTU AuaMeTpoMm lmm u mmuHO# 20cM 1o temnepatypsl 3500K. Cunrtaths M3mydeHHE HUTH H3TydCHHEM
a0COIOTHO YEPHOTO Tena.

2. B pe3sysibrare U3MEHEHHUS TEMIIEPATyphbl a0COTIOTHO YEPHOTO Tejla MAKCHMYM CIIEKTPAIbHON TUIOTHOCTH U3JTydYaTeIbHON
cnocobHoctH Tena cmectuiics ¢ 2,4mMkM Ha 0,8MkM. Kak ¥ BO CKOJIBKO pa3 M3MEHWIOCH MAaKCHMAaJIbHOE 3HAUYCHHE
N3JTydaTenbHON CrIocoOHOCTH?

3. Ha xakyro JUIMHY BOJIHBI IIPUXOIUTCS MaKCHUMYM CIIEKTPaJIbHOM IJIOTHOCTH JHEPTeTUYECKONH CBETUMOCTH a0COJIIOTHO
4EPHOTO Telta, HMeroLero Temmeparypy 37 C?

4. Haiitn 3apepxuBalOmMi MOTEHIMAN Uil (POTOIIEKTPOHOB, UCITyCKAEMBIX MPU OCBEIICHWM KISl CBETOM C JUIMHOU
BOJIHBI 330HM.

5. Tlpm s¢pdexre Komnrona sueprust manmaromiero (OTOHA pacrpeneniiachk MOPOBHY MEXIY pPaccesHHBIM (OTOHOM M
3JIEKTPOHOM OTAuH. YToJ1 paccesHus paBer 90 . HaiiTu MMITyIIbC paccesHHOro GOToHa.

6. Haiiti Ay BosHBL 1e Bpoiinst Uit mpOTOHOB, MPOMIENIIUX pa3HOCTh moTeHuanos 100B.

7. B kakux mpenenax IOJDKHBI JISKATh SHEPIHU 3JIEKTPOHOB, YTOOBI IIPH BO30YKAECHHM aTOMOB BOJOPOJA yJapaMu 3THX
3JIEKTPOHOB Paguyc OPOUTHI NIEKTPOHA YBETHUMICSA B 9 pa3? ATOM BOJOPOAa HAXOAUTCS B OCHOBHOM COCTOSTHHH.

8. HaiiTu uHTEpBa JUIMH BOJH, B KOTOPOM 3aK/TI0OYeHa CTIeKTpanbHas cepust bansmepa nonos He'.

9. VY kakoro BoJ0poaono00Horo aroma cepus [lamena Oyaer copepxaTh BUIUMbIH cBeT? HaliTi nHTEpBa IJIUH BOJIH.

10. B ogHOMEpHBIN MOTEHIMANBHBIN SIIMK MUPUHOH | momenieH anekTpoH. KakoBa BeposSTHOCTh OOHApYKHUTh JJIEKTPOH B
HIECTOM BO30YK/IEHHOM COCTOSIHUH B MHTepBaue 21/7 < x < 51/7?

11. Yactuna nomemeHa B MOTEHIMANbHBIN SIUK. BBUUCINTH OTHOLIEHHWE PA3sHOCTH JHEPrHH UYETBEPTOrO U BTOPOrO
SHEPreTUYeCKUX YPOBHEH K DHEPTUU BTOPOTO YPOBHS YaCTHUIIBL.

12. Kakoe MakCHUMaIbHOE YUCIIO P-JIEKTPOHOB MOXKET HaXoaAuThcs B M-cioe aroma?

13. Hatiti Maccy cBUHIIA, 0Opa3syromerocs u3 It ypana B Tederne 1 roxa.

14. Hamumwute HegocTaroee 0003HaYCHUE B SAIACPHON PEaKIiu 6Cl4+2He4—>gOI7+X.

15. Hatigure suepruro (B8 MaB), koTopast 0cBOOOAUTCS NPHU COSNWHCHWH OJHOTO MPOTOHA M IBYX HEHTPOHOB B aTOMHOE

SITIPO.




10.
11.
12.
13.

14.
15.
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HaiiTi SHepruio, u3oydaeMyio 3a | MHHYTYy M3 CMOTPOBOTO OKOIIKA IUIOMIA/bI0 SCM® IUIABMIBHOM UM, eClH eé
teMmieparypa pasHa 1200K.

Temmneparypa abcomoTHO uépHOTO Tena n3MeHmIach npu HarpeBaanu ot 1000K 1o 3000K. Ha ckonbko m3mMeHHIach Ipu
3TOM JUIMHA BOJIHBI, HA KOTOPYIO MIPUXOAUTCS MAKCUMYM CHEKTPATbHON MIOTHOCTH SHEPTETUIECKOW CBETUMOCTH?
Temmeparypa moBepxaoctr llomsipHoii 3Be3nsl paBHa 8300K. Haiitm makcumanmbHOe 3HAa4YCHHE U3ITy9aTeNbHOMI
CIOCOOHOCTH.

Omnpenenuth noctosiHHyto [1nanka, eciii U3BECTHO, YTO (POTOINEKTPOHBI, BEIPHIBAEMBIE C MOBEPXHOCTH METAJlIa CBETOM
¢ gacroroit 2,2+10"°T'1, momHOCTHIO 3aJIePKUBAKOTCS OOPATHBIM TOTCHIMAIOM 6,6B, a BhIphIBacMbIe CBETOM C YaCTOTOMH
4,6~10"5Fu - noreHmuaiom 16,5B.

UeMy paBHO OTHOIICHHE MAaKCHMaJIbHBIX KOMIITOHOBCKMX HW3MEHEHHMH /JIMH BOJIH NIPU paccesHMH (POTOHOB Ha
CBOOO/IHBIX AJIEKTPOHAX M Ha S,pax aTOMOB Bogopoja?

Haittn mmmay BonHBI ne bpoinst amst aToma BOAOpOJa, IBMXKYIIETOCS CO CpeTHEH KBAaJPaTHYHOW CKOPOCTBIO HpH
temreparype 300K.

Jumua BomHEI ne Bpoiins mis snekTpoHa B atome Bomopona cocraBiser 0,33aM. Onpenenuts Ha Kakod OOpOBCKOM
0opOuTE HAXOANUTCS HIEKTPOH U €T0 KHHETHUECKYIO SHEPTHUIO.

Haiftn HamMeHbIIyI0 ¥ HaWOONBIIYIO AJIWHBI BOJH CIEKTPAIbHBIX JIMHUN BOJOPOAA B YNbTpadHOIEeTOBON o0nacTu
CIEKTpA.

Kakyro yCKOpSIOIIYI0 pa3HOCTh MOTEHINAIIOB JTOJDKHBI TIPOWTH AJIEKTPOHBI, YTOOBI NIPU BO30YXKIEHUU aTOMOB BOJOpOJIa
yAapaMHy 3THUX JIEKTPOHOB CHEKTP BOJIOPOA UMEJ TP CIIEKTpaibHble TUHUK? HalTu JUTMHBI BOJIH 3TUX JIMHUI.

B onHOMEpHBIN MOTEHIMANBHBIHN SIMK MUPUHOH | oMenieH 31ekTpoH. KakoBa BeposSTHOCTh OOHApYXHUTh JJIEKTPOH B
OCHOBHOM COCTOSTHUH B UHTEpBaie 1/4 < x < 31/4?

Yactuna maccoii 10T moMelena B HOTeHIMAIbHbIH AMMK MUpHHOi 0,25HM. ONpeennTh Pa3HOCTh SHEPIHil MATOro |
LIECTOTO YHEPIreTHYECKUX YPOBHEH dacTHIbl. OTBET BBIPA3UTh B JIEKTPOH-BOJIBTAX.

Haiitu umcio 31eKTpoHOB B aTOME, Y KOTOPOTO B OCHOBHOM COCTOSIHWH 3aroiHeHs! K, L, M-cion u 4s, 4p, 4d-o6om04xw.
UYro 310 32 aTOoM?

Kakast 4acTh HAYaIbHOTO KOJTHUECTBA ATOMOB PAAHOAKTHBHOTO AKTHHHS goAC™> OCTAHEeTCs uepe3 5 CyTok?

HanuimmTe HeoCTaroNIHe 0003HAYECHHS B CIIEAYIOUINX saepHbIX peakimsx: 1) N (n,x)¢C", 2) X(p,o0);;Na*.

Haiitu (B MsB) MUHUMAaNBHYIO SHEPTHIO, HEOOXOIMMYIO sl YAAJICHUS OJHOTO MPOTOHA U3 SIpa a30Ta N,

10.
11.
12.
13.
14.

15.
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Haiiti conHedHyIO0 NMOCTOSHHYIO, T.€. KoiudecTBO 3Hepruu ConHIA, NMpUXOAfIIeecs Ha CAWHUILY IUIOMIAIW 3eMHON
noBepxHocTH. Temmeparypy Conama cumtath paBHoW S5800K. M3myuenme ConHIa cunTaTh OMM3KAM K H3IYYCHHUIO
abCoIIOTHO YEPHOTO TENa.
Bo ckombKkO pa3 HYXHO yBEIMYHTh TEMIIEpaTypy aOCOIMIOTHO 4EPHOTO Tela, YTOObI €ro SHEpreTHUecKas CBETUMOCTh
BO3pocya B 2 paza?
Ha xakyro [IMHY BOJIHBI HPHUXOAMTCS MAaKCUMyM HHTEHCHBHOCTH CIIEKTpa abCONIOTHO UYEPHOTO Tena, €CciId €ro
Temnepatypa pasHa S000K?
Kpacnast rpanuna ¢otoaddexra anst HekoToporo mMerayuia paBHa 275HM. Haliti B 5B paboTy BBIXOJa 3IEKTpOHa M3
MeTajula U MAaKCUMAaJbHYI0 KMHETHUYECKYIO 3HEPTUI0 3JIEKTPOHOB, BBIPHIBAEMBIX M3 METajlla CBETOM C JJIMHOI BOJHBI
180HM.
KomnroHoBckoe cMenieHue sl peHTIeHOBCKUX Jyuell ¢ anuHoi BoiHbl 0,01HM okazanock paBHbM 0,0024uM. Haiitu
YTOJI PaCCESIHUS U SHEPTHIO AIEKTPOHOB OTAauu B 3B.
JIBIOKYIIHIICS 2MEKTPOH JIOKATH30BaH B OOIACTH C MHEHHBIME pa3Mepamu topsiaka 10 cm. Haiitn HeonpeneneHHOCTH
€ro CKOpPOCTH.
Haiiti BO CKOJBKO pa3 CKOPOCTH 3JIEKTPOHA Ha MEpBOH OOPOBCKOM OpOMTE aTOMa BOJOPOJA OTIMYAETCS OT CKOPOCTH
JIEKTPOHA HA TOM k€ OpOUTE OTHOKPATHO HOHU3UPOBAHHOTO aTOMa TeJIHsl.
D-nuHust HaTpHs M3JIy4yaeTcst B pe3ysibTaTe TAaKoro Iepexoja JJIEKTPOHA C OJAHOW OpOHMTHI Ha JPYTyH0, MPH KOTOPOM
SHEpIHs aTOMa YMeHbInaeTcs Ha 3,37-107° k. Onpenenuts uHy BONHB D-THHMN HATPHSL.
ATOMapHBIi BOJOPOJ, MOJYYHUB SHEPTHIO, MEPEIEN U3 OCHOBHOTO COCTOSIHUSI B BO30Y)KAEHHOE C IIIaBHBIM KBaHTOBBIM
yucinoM n=4. CKOJBKO CIEKTPAIBHBIX JMHUHA OyAeT MMEeTh M3IydYeHHE NpH IEepeXoje aTOMOB B OCHOBHOE COCTOSIHHE?
Haiiti HauMeHbIIYI0 1 HanOOJIBIIYIO JUTMHBI BOJH U3JTyYCHUSI.
YacTuiry MOMECTIIIN B MOTEHIINATIBHBIN SIIUK. BEIYUCINTD OTHOLIIEHHE BEPOSITHOCTEH HAXOXK/ICHHS YaCTHI(BI BO BTOPOM
1 TPETheM BO30YXICHHBIX COCTOSHHUAX B TIEPBOM YETBEPTH SIINKA.
Byzner nu aneKTpoH UMETh JUCKPETHBIH CIIEKTP, €CIIH €ro IIOMECTUTh B MMOTEHIINAIBHBIN SIUK mupruHoi 2cM? [Touemy?
Hammcats ¢opmyity 31€KTpoHHOTO cTpoeHus atoma xiopa Cl.
3a | rox HavaJpHOE KOIMYECTBO PAANOAKTHBHOIO N30TONA YMEHBIIWIOCH B 3 pa3a. Bo CKOIBKO pa3 OHO yMEHBIIUTCS 3a
nBaroma?
BcenenctBue panmoakTHMBHOIO pacnaza 5 U MpeBpaliaeTcs B $Pb?®. Ckombko o u B-pacniamoB OH mpu 3TOM
HCIBITHIBACT?
OHeprus CBA3M siipa, COCTOAIIETO U3 JIByX NMPOTOHOB U OJHOTO HEHTpoHa paBHa 7,72M»3B. OmnpenenuTs B a.e.M. Maccy
HENTpaJIbHOTO aTOMa, UMEIOILIET0 3TO APO.
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Kak n3mennTcs o01mee KOMMIeCTBO M3JIydaeMon TeJI0M SHEPTUH, €CIIU OAHY MTOJIOBHHY Tela HarpeTh B 2 pa3a Oomblie, a
JPYTYIO TIOJIOBUHY OXJaJUTh B 2 pa3a IPOTHUB IIEPBOHAYAIBEHOTO COCTOSHUA. TeJI0 CUNTaTh aOCOMOTHO YEPHBIM TEIOM.

2. Kakyro MOIIHOCTh HaZi0 MOJABOANUTH K 3a4EPHEHHOMY METAIMIECKOMY IIAPUKY PaJycoM 2¢M, YTOObI OANEPKATh €T
Temmepatypy Ha 27 C BblIlIe TeMIIepaTyphl OKpyKaiomieii cpepl? TemmepaTypa okpyskaroleii cpes! papaa 20 C.

3. Temmnepatypa abcomorHOo uéproro tena paBHa 1000K. Ha kakyio AnpHY BONHBI MPUXOIUTCS MAKCHUMYM CHEKTPaTbHOM
IUIOTHOCTH YHEPTETUUECKON CBETUMOCTH?

4. Yemy paBHa B 9B kuHeTHYECKAas SHEPTUS (POTOIICKTPOHOB, UCITYCKAEMBIX HATPHEM, €CII HATPHUI OCBEILAETCSI CBETOM C
utiHO# BomHbI 410 M? [opor hpoTosddekra mist Harpus 680HM.

5. ®otoH ¢ muHO BotHb! 0,005HM paccenBaercs Ha yron 90 . ONpeIeuTh HMITYIIbC eKTPOHA OT/IAUH.

6. Ibimaka ¢ Maccoit 107°r Haxomures B 061acTy ¢ muHeHHbIME pasmepamu 10 cm. TIposiBIseT 1 Takas NbLIMHKA TPH
JIBIKEHUH BOJHOBbIE cBoiicTBa? [louemy? Jlokaxwure.

7. HuuHa BoOnHBI ae bpoiins s snektpoHa B aTome Bojoposa cocraBisier 0,66HM. Ompenenuts Ha Kakod opOuTe
HAXOAUTCS IEKTPOH U €r0 YIIIOBYIO CKOPOCTb.

8. Ilpm mepexone aTOMOB BOAOpOJa M3 BO30YXIEHHOTO COCTOSIHHSI B OCHOBHOE OHM HCIYCKAaroT (POTOHBI TPEX COPTOB.
Hatitu sHEprUN POTOHOB B 3B.

9. TMoxosmmiicst mon Li™" ucmycTun ¢oTOH, COOTBETCTBYIOMMI roNOBHOH uHMK cepuu Jlaiimana. DTOT (OTOH BBIpBAN
(OTO31eKTPOH U3 MoKosmerocst Hona He', KOTOpBIH HAXOIMIICA B OCHOBHOM COCTOSIHUM. HallTH KMHETHYECKYI0 SHEPTHIO
(otosnexTpona B 3B.

10. Yactuma B MOTEHIMATHHOM AIIMKE MUPUHON | HaXOIUTCS B IEpBOM BO30YKIEHHOM CcOCTOSTHHA. OIpenennTh, B KaKuX
To4Kax MHTepBasa 0 < X <1/3 MIOTHOCTH BEPOATHOCTH HAXOXKICHHUS YaCTULBI MaKCHMalIbHa.

11. TTomecTuM »DIEKTPOH B TMOTEHIMANBHBIA SIIUK. BO CKOJIBKO pa3 pa3HOCTh DJHEPIHid CEAbMOTO M BOCHMOTO
SHEPreTHYeCKUX YPOBHEH OOJbIIEe SHEPTUU CEIbMOI0 YPOBHS 3JIEKTPOHA.

12. Ucnone3ys npunnun I[laymm, ykas3aTe, Kakoe MakCHMAaJbHOE YHCIO JIEKTPOHOB B aToMe MOTYT HMETh OJWHAKOBOE
KBaHTOBOE YHUCIIO N.

13. HaiiTu yaenbHyI0 akTHBHOCTh KombOata Co®.

14. OcBoOOXIaCTCS WITH MOTIIONIACTCS SHEPTHSA B SACPHON peaKIiu 4Beg+1H2—>sB'0+0n'.

15. Snpo aToMa COCTOUT U3 TpeX MPOTOHOB U JBYX HEUTPOHOB. DHEPrusl CBsI3M siipa paBHa 26,3M»3B. Haiitu maccy aroma B
a.e.M.. Uro 310 3a aTom?

NJA3-7 / Bapuant 20.

1. Haiitn, Ha cKOMbKO yMmeHbIIUTCS Macca ConHIIAa 3a rox BeieAacTBue nuinydeHus. CoiHIe cYuTaTh abCOMIOTHO YEPHBIM
tenom. Temmeparypa Coxana paBHa S800K.

2. TIlpunumas xodpduuueHT yepHOTH yrist npu Temneparype 600K paBubim 0,8. Haiitn msnmywarenbHyto criocoOHOCTB
YIS

3. Omnpenenuts IIUHY BOJIHBL, HA KOTOPYIO MPUXOJUTCA MAaKCUMYM B CIIEKTpPE H3JIyu4€HHs M MaKCHUMalbHOE 3HAUCHHE
W3ITydYaTeIbHOW CHOCOOHOCTH 3Be3fbl, MMeromied Ttemmeparypy 6000K. WznydeHuwe 3Be3npl cuUMTaTh OJMM3KUM K
W3ITy4EHHIO a0COIIOTHO YEPHOTO Tena.

4. KsanTsl cBeTa ¢ 3Hepruei 4,93B BBHIPHIBAIOT MEKTPOHBI U3 MeTaluia ¢ paboToit Beixoma 4,53B. Haiitn makcumambHBIIH
HMITYJIBC, TIEpEeJaBaeMblil TOBEPXHOCTH METaJlJIa P BBUIETE KaXKAOTO AIIEKTPOHA.

5. Yron paccesnus dorona paen 90°. Yron oTmaun snexTposa pases 30 . Haiiti suepriro naxaromero (potosa B 3B.

6. Uemy paBHa OTHOCHTEIbHAs HEONPEIEICHHOCTh WMITYJIbCA YACTHUIIBI, €CIIM HEONPEICIICHHOCTh €€ KOOPAMHATH paBHA
JeOpOIIeBCKOI UTMHE BOJHBI STON YaCTHIIBI?

7.  Haiitu paguyc nepBoii 60poBCKOil 2MeKTPOHHOM OpOUTHI T Li™ 1 cKopocTh 31eKTpoHa Ha Heil.

8. CKOIBKO CHEKTpaJbHBIX JHHUN OyAET HCIyCKaTh aTOMapHbBI BOJOPOX, BO30YKAEHHBIM 3JIEKTPOHAMH, UMEIOLINMHU
sHepruio 12,73B. HaiiTin MakcuManpHyI0 1 MUHUMAJIBHYIO JUTMHBI HCITyCKAaeMOT0 U3JTyUYEeHHUS.

9. BbUCIUTH MacChl (POTOHOB, KOTOPhIE UCIycKaloT: 1) aToM Bomopoaa; 2) non reius He'; 3) won Li™', Haxoxsumecs B
NIEpBOM BO30YKIEHHOM COCTOSIHHH, ITPH TIEPEXO/I€ UX B OCHOBHOE COCTOSTHHE.

10. KakoBa BeposTHOCTb OOHApPYXXHMTh YacCTHIly B IEpBOW YETBEPTH MOTCHUIMAIBHOTO SIIWKA, €CIM OHAa HAXOJUTCS B
OCHOBHOM COCTOSIHUH?

11. Kako¥f IMPUHBI MOTCHIMANBHBIA SIIUK HATO B3STh, YTOOBI YACTHIIA MAaccoit 10%kr umerna JIUCKPETHBIA CHEKTP?
[Mouemy?

12. HaiiTi 9uCiio 3JI€KTPOHOB B aTOME, Y KOTOPOTO B OCHOBHOM coCTOsTHHHM 3aroiHeHbl K, L, M-cion u 4s, 4p-000109Ku
MIOJTHOCTHI0, a 4d-060I104Ka - HanooBHHY. UTO 3TO 32 aToM?

13. 3a KaKoii IPOMEXyTOK BpeMeHH 13 107 aTOMOB aKTHHHS PacHaeTCs OUH aTOM?

14. Haiitn HamMeHbIee 3HaUeHHE YHepruu (B M»pB) y-kBaHTa, MOCTATOYHOTO IS OCYIIECTBICHUS PEAKINH Pa3lIOKEHUS
neiirona (H*+hv— H'+n'.

15. Haiimure (B M3B) 9Hepruio cBsi3u sapa atoma anioMuHus ;A1
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MOXHO YCIIOBHO TpPHHATH, YTO 3eMIII HM3IydaeT Kak cepoe Tejo, Haxomsmeecs mpu Temneparype 280K. Haiitu
K03 GHUIHEHT YepPHOTH! 3eMIIH, eCIIH H3TyJaTelbHas CIIOCOOHOCTh €& MOBEPXHOCTH paBHa 325 [I/(M™u)

2. TIlpu HarpeBaHmu aOCONIIOTHO YEPHOTO Tejla €ro TeMIepaTypa yBeIMdMiIach B 2 pasa, a JJIMHA BOJHBEL, HA KOTOPYIO
MIPUXOAUTCS MAaKCUMyM B CIIEKTpE M3ITydeHHs Tena, ymeHblrminack Ha 400HM. OnpenennTs KOHEUHYIO M HAdalbHYIO
TeMIIepaTypy Tema.

3. Ecmu Temmeparypa abcomoTHOo uépHoro Tena paBHa 6000K, To yemy paBHa €ro MakCUMallbHas H3JTydaTeabHas
CHOCOOHOCTR?

4. Ha mmakoByio (A = 3,05B) mnactuHKy mamaet ynbTpaduosieTOBOC H3NIyueHHE ¢ AauHOM BoaHbl 0,2MkMm. Haiitu
MaKCHMaJIbHbIe KHHETHUECKHE SHEPTHUIO B 9B M CKOPOCTH ()OTORIEKTPOHOB.

5. JlnuHa BOJHBI MaJarOIUX PEHTIeHOBCKUX Jydel paBHa 0,0 1HM. Vi3MeHeHHe NJIMHBI BOJHBI IIPU PacCestHUU paBHO 2,4-10°
"cm. HaiiTu yron paccesiHus 1 B 5B 9Hepruio 21eKTPOHOB OTIAUH.

6. Smpo aroma renms ABIKETCA 1O OKPYXHOCTH ¢ pagmycoM 0,83cM B OJHOPOJHOM MAarHHTHOM IIOJIE C MAarHUTHOW
UHIYKIHEH 2,5~10’2TH. Haiitu nnuny Bonubl ne bpoiins o siagpa atoma renus.

7. Haiiti mepuona oOpalieHus JIEKTPOHA Ha IepBoi O0OPOBCKOI OpOUTE B aTOME BOAOPOA M €TI0 YIIIOBYIO CKOPOCTb.

8. Tokosmwuiicas mon He' wucmycTusn (OTOH, COOTBETCTBYIOWMiI TonoBHOW nuHuu cepun Jlaiimana. Kakyro ckopocTs
TpHOOPEN MOH BCIIEACTBUE OTAAYN?

9. Haiiti nHTEpBaN AJIMH BOJH, B KOTOPOM 3aKJIOUYEHA CIIEKTpajbHas cepust baapMepa 1 aTomMa Bogopoa.

10. B oxHOMEpHBI NOTEHIMAIBHBIN SIIUK IMHUPHUHOW | TIOMECTHIM 3JIEKTPOH. BBIUUCINTH BO CKOJBKO pa3 BEpPOSTHOCTh
HaXOXJICHUSI DJIEKTPOHA B MATOM BO30Y)KICHHOM COCTOSHMM B uHTepBaie /5 < x < 3I/5 MeHble BepoOsSTHOCTH
HaXO>/ICHHS 3JICKTPOHA B TPETHEM BO30YKIICHHOM COCTOSIHUM B TOM K€ HHTEpBaJIeE.

11. Yactnua maccoii 10°'r HaxouTcs B NOTEHIHANLHOM SIMKE WIMPHHOM 0,2HM. BBIMMCINTH Pa3sHOCTh SHEPrHil
YETBEPTOr0 U HMIECTOr0 IHEPreTUUECKUX YPOBHEH uacTUlbl. OTBET BBIPA3UTH B 3JICKTPOH-BOJIBTAX.

12. Kakoe MakcumaibHOE YnCIIO d-3JIEKTPOHOB MOKET HaXOAUThes B L-cioe atoma?

13. Haiitn axtuBHOCTS (ocdopa PP maccoii 1mr.

14. TIpu GomGapaupoBKe H3oToNa MUTHs 5Li° eiiTponamu o6pasyercs Be o-yacTHIbL. HamuumTe saepHyro peakiuio.

15. Kakyio HanMeHbIIyIo SHepriio (B MaB) HyXkHO 3aTpaTiTh, 4TOOBI OTOPBATH OMH HEHTPOH OT sipa azota ;N'*?
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1. AocomoTHO 4épHOE Teno, uMmeromee Gopmy Imapa muamerpoM 10cM, MOIAEPIKUBACTCS MPH HEKOTOPOH MOCTOSHHOMN
Temnepatype. HaliTu Temmepatypy Tena, eciu U3BECTHO, YTO MOIIIHOCTD U3JIy4eHus 1mapa paBHa 1kBT.

2.  MakcuMyM MHTEHCUBHOCTHU U3JTy4€HUS 3BE3/bl IPUXOJUTCA Ha ANHHY BoJHBI 290HM. HaliTi TeMmnepaTypy MOBEpXHOCTH
STOM 3BE3/BL.

3. Kycok cranm, HarpeTbiii 10 Temneparypsl 800 -C, CBETHUTCS SPKHM BHIIHEBO-KPACHBIM CBETOM. A MpPO3PAuHbIi KyCOK
KBapla Ipu 3TOM TeMrepaType coBceM He cBeturcs. [louemy?

4. Haiitu nopor ¢orosdpdexra (HandOIBIIYIO [UIMHY BOJHBI) JUISl KNS, €CIIN U1l HETo padoTa BBIXO/ia SJIEKTPOHOB paBHA
1,923B.

5. Mpu >¢pdexre KoMnTOHa paccesHHbIH KBAHT OTKJIOHMICS HA Yrod 60 OT HepBOHAYAILHOIO HANPABJICHUS JBMKCHUS, A
3JIEKTPOH OT/JA4H OIKCAJ B MATHUTHOM T10JI¢ OKPYXHOCTb pamycoM 1,5-107M. HanpsokeHHOCTH MarHuTHOTO moss 2009
(12 = 10*/(47)A/m). HaiiTi uiMHY BOJHBI MAAOIIEr0 KBAHTA.

6. Temno maccoit It gBmkeTcst co ckopocTbio 60km/4. Bo ckombKko pa3 mirHA BOIHBI [Ie Bpoiiins 3Toro Teixa MEHBIIE UTHHBL
BOJIHBI (DOTOHA C TOM Ke SHepruen?

7. Haiitu nepuos obpamieHus SIeKTpoHa Ha TIepBoit 6opoBcKoii opbute nona He' u ero yrioByro ckopocTs.

8. Toxosmuiica mon Li™ mcmyctun (GOTOH, COOTBETCTBYIOMMIT ToNOBHOM uHuK cepuu Jlaiimana. DTOT (OTOH BBIpBAN
(hOTO3NIEKTPOH U3 MOKOSIIIETOCS U3 MOKOSAIIEr0cs aToMa BOAOPO/a, KOTOPBIN HAXOAMWICS B OCHOBHOM cocTOstHUH. Haiftu
CKOPOCTbH (POTOIIEKTPOHA.

9. ArtoMm BOIOpPOAa B OCHOBHOM COCTOSIHMM IIOIJIOTMI KBaHT CBeTa C JANMHON BOJHBI 92HM. OnpenenuTs paanyc
3JIEKTPOHHON OPOUTHI BO30YKAEHHOTO aTOMa BOZAOPO/A.

10. Tlomectum yacTuIly B NMOTCHUMANbHBIA MK mupuHOW 1. Ompenenuts B KakMX TOYKax HMHTepBaia 1/3 < x < 21/3
IUIOTHOCTH BEPOSITHOCTH OOHAPY>KUTh YaCTUIy MUHHMAJIbHA, €CJIH OHA HAXOJUTCS B TPETHEM BO30YKIAEHHOM COCTOSTHHU.

11. KakoBa nomkHa OBITH Macca 4acTHIIBl, YTOOBI B TIOTEHIMAIBEHOM SIIMKE ITUPHHON 1CM OHa MMesa JUCKPETHBIN CIIeKTp?
Ectb 1111 Takue yacTun1?

12. 3amnonHEeHHBIH 3JEKTPOHHBIN CIION XapakTepru3yeTcsi KBAHTOBBIM YKCIOM N = 5. YKa3aTh YUCIO 3JIEKTPOHOB B 3TOM CIIOE,
KOTOpOE MMEIOT OJJUHAKOBBIC KBAHTOBEIC Urcna m; =-1/2 u 1 =4.

13. HaiiTi NIpOMEKYTOK BPEMEHH, B TEYEHHE KOTOPOTO AKTHBHOCTh H30TONA CTPOHIHS St yMeHbmmaack B 100 pas.

14. Kaxoit m3otom o6paszyercs u3 oo Th* mociie ueThipex o 1 AByX B-pacragos?

15. Haiimure gedext Maccl (B a.e.M.) ¥ 3HEPrHio cBsi3 (B MaB) siapa atoma nerepus |H-.
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Temneparypa BOJOCKa 3JIEKTPHUYECKOM JIAMITBI, THTAEMON MEPEMEHHBIM TOKOM, KOJICOIeTCs, MpUIEM pasHHIA MEXKIY
HaubONbIIEH 1 HAMMEHBIIel TeMIepaTypaMH Hakala Bolocka onenuBaercs B 80 C. Bo ckoibKko pa3 m3MeHseTcs oOmast
MOIITHOCTh M3JIyYCHUS BCICICTBHE KONCOaHUs TEMIIEepaTyphl, ecinu cpenHee e€¢ 3HaueHne paBHo 2300K. IlpuHATH, 9TO
BOJIOCOK M3JTy4aeT Kak adCONIIOTHO YEPHOE TEIO.

2. MOUHOCTH M3IydeHHs aGCOTIOTHO YEPHOTO Teja, HMEIOMIEro MoBepxHocTh 1M, paHa 100kBr. Haitti Temmeparypy
abCOoIIFOTHO YEPHOTO TeNa.

3. MakcuMyM CHEKTpaJbHON IJIOTHOCTH SHEPTETHYECKON CBETHMOCTH aOCOIIOTHO YEPHOTO Tela MPUXOAWUTCS Ha JUIHHY
BosHbI S00HM. KakoBa Temiiepatypa abCcomoTHO YEPHOTO Tea?

4. Ha nnacTuHKY TajiaeéT MOHOXPOMAaTHYECKHUI CBET ¢ JuiMHON BOHBI 0,42MkM. McmyckaHue 3JeKTPOHOB MPEKpaIaeTcs
MpH  3aJepXKUBaroIIeii pasHoctd mnoTeHiuanoB 0,95B. Haiitu B 3B paboTy BbIXoja 3JCKTPOHOB C ITOBEPXHOCTHU
TUTaCTHHBI.

5. Haiitn uMIysnbC KOMIITOHOBCKOTO JJIEKTPOHA OTJadM, €CIM W3BECTHO, YTO (OTOH, NEepBOHAYaJbHAs JUIMHA BOJHBI
xoroporo 5-107%m, paccesines oz yriom 90,

6. IloueMy B aTOMHBIX sIpax HeT 31eKTpoHOB? Pasmep smpa nopsaka 107°M. YkasaHue: HCIOBb3ys COOTHOIICHHE
HEOIIPEIeIIEHHOCTEH, OIPEIeIIUTh HEOMPEIEICHHOCTh CKOPOCTH JIIEKTPOHA U CPABHHUTD €€ C BEIMIMHON CKOPOCTH CBETA.

7. Haiitm mepuwonm oOpamieHHs >JICKTPOHA Ha IEepBOH OOPOBCKOW OpOWTE NMBYKPAaTHO MOHU3UPOBAHHOTO IUTHA U €ro
YTIIOBYIO CKOPOCTb.

8. Tlpu mepexome aTOMOB BOZOpOJA M3 BO30YKIAEHHOIO COCTOSIHUSI B HOpMalibHOE BO3HHMKaeT GpoToaddekT B Bonbhpame
(paboTa BEIXOzA 4,55B), IPK KOTOPOM MaKCHMANbHAs CKOPOCTh (hOTO3IEKTPoHOB cocTapiser 1,41-10°M/c. Onpenenuts
MTOTEHINAJ BO30YKAEeHUS aTomMa Boxoposa. (1-it)

9. Bo cKojBKO pa3 MOTEHIHMaT MOHM3AIHMK JIBYKPaTHO MOHW3UPOBAHHOTO JINTHS OOJIbIIE OAHOKPATHO MOHHW3UPOBAHHOI'O
renus?

10. YacTuia B NOTEHIMAIBHOM SIIMKE HAXOJIUTCS B OCHOBHOM COCTOSIHMU. KakoBa BepOsITHOCTh HAWTH YacTHUILy BO BTOPOH
TPETH sIuKa?

11. TTomecTuM 3JIEKTPOH B IIOTEHIMAIBHBIH SMKK. BO CKONBKO pa3 pa3HOCTH SHEPTUH MATOr0 M YETBEPTOTO YHEPTreTHUECKUX
YPOBHE# 0OJIBIIIE SHEPTHH YETBEPTOTO YPOBHS AIEKTPOHA?

12. Ucmone3ys npuanun Ilaymm, yka3aTh, Kakoe MaKCHMAaTbHOE YHCIO JJICKTPOHOB B aTOME MOTYT MMETh OJUHAKOBEIC
KBaHTOBBIE YUCTA N, .

13. HaiitTi yaenpHYIO aKTHBHOCTH pagoHa s6Rn**2,

14. OcBobosxgaeTcs WITH TOTIIOMIACTCS SHEPTHA B SACPHON peaKIiu HoCa*+ H' = oK+, He*,

15. Kakyio HanMeHbIIIyIo SHepruio (B MaB) HaI0 3aTpaThTh, 4TOOBI PasaennTh sapo ,He' Ha 1Be oaMHAKOBBIE YacTH?
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1. Tlpunumas koddduumeHt vepHorbl yriisi mnpu Temneparype 600K paBubeiv 0,8, HaliTH 3HEpruio, H3Iy4aemylo c
TIOBEPXHOCTH YIJISl IUIOLIAAbI0 5cm’ 3a Bpems 10 MUHYT.

2. MouHocTh H3iyueHns abComOTHO YépHOro Tena pasHa 10°kBT, a MAKCHMYM H3/TydeHHs IPUXOIUTCS HA JUTMHY BOHBI
600nM. Halitu muomans Tena.

3. Temmnepatypa abcomoTHo uépHoro Tena paBHa 1000K. Haiitn MakcumanpHOE 3HAYCHHE W3TY4aTeIbHON CIOCOOHOCTH
Tena.

4. Kaxkoif HaMMEHBIIECH CKOPOCTHIO TETUIOBOTO IBHKCHUS JOJDKHBI 00JIaIaTh CBOOOJHBIC 3JICKTPOHHI B IutatuHe (A = 5,33B)
JUTS TOTO, 9TOOBI OHM CMOTJIM TOKHHYTH METaJUI?

5. TIpu KOMITOHOBCKOM PACCESHMHM DACCESHHBIN KBAHT OTKJIOHHMICA HAa Yrom 60  OT MepBOHAYANBHOrO HATIPABICHUS
JIBIDKEHUS, a 3JICKTPOH OTJAuH OMHUCAT OKPYKHOCTH paguycoM |,5cM B MarHUTHOM IoJie ¢ HampsbkeHHocThio 2000 (10 =
10°/(4m)A/m). Haifi [uTMHY BOJTHBI T18/[aI0IIETO KBAHTA.

6. Haiitn nmuay BostHBI e Bpoiins muis snekTpoHa, KHHETHYIecKast JHeprust Koroporo paBHa 10x3B.

7. Artom BoOOpoAa B OCHOBHOM COCTOSIHWM MOTJIOTWJI KBaHT CBeTa C JUIMHOW BOmHBI 121,5HM. Ompenenuts paanyc
AJIEKTPOHHON OpPOUTHI BO30YKAEHHOTO aTOMa BOJOPO/A.

8. B cmekTpe aroMmapHOT0 BOJAOPOA U3BECTHBI ATUHBI BOJIH TpExX jaunHmid: 97,3uM, 102,6uMm u 121,6um. Haiitu niuHb1 BOJTH
JPYTHX JIMHUI B JaHHOM CIEKTPEe, KOTOPhIe MOXKHO MPEJICKa3aTh C HOMOIIBIO 3TUX TPEX JTMHHM.

9. Bo CKONBbKO pa3 MOTEHIMAl MOHM3ALMKM OJHOKPATHO MOHM3MpoBaHHOro He' Goblile MOTEHIMAT MOHM3ALMM aToMa
BOAOpOJA.

10. DneKTpoH MOMECTWIM B OJHOMEPHBIH NMOTEHIMANbHBIN SIUK MHUpHHOW |. OnpenennuTh OTHOLICHHE BEPOSTHOCTEH
HAXOXXJICHHUS AIIEKTPOHA B OCHOBHOM COCTOSIHHH B mHTepBaje /2 < x < 31/4 u yeTBepTOM BO30YXIECHHOM COCTOSHHH B
TOM K€ HHTEpBAJIC.

11. B nmoTeHUManbHOM SILIUKE IIUPUHOW 4CM HAXOOUTCS YacTHIa Maccoil 107%r. Byner nu cnekTp 3TOH 4YacTULBI
crutomHbM? [Touemy?

12. Hammcats hopMyiTy 37IEKTPOHHOTO CTpOSHHS aToMa Kabius Ca.

13. Kakas yacTh Ha4aJqIbHOTO KOJUYECTBA ATOMOB PAIMOAKTUBHOTO AKTHHHS Ac*® ocranercs yepes 15 cytok?

14. 3amummuTe B pa3BepHYTOM BUE SACPHYIO PEAKLIUIO oF"(p,00)s0"°. Haiizute (B MaB) sHEpPriio 9Toil peakiim.

15. Haiiti Maccy HefiTpaIbHOrO aToMa BOZOpo/a (B a.€.M.), €CIIH Macca poToHa pasHa 1,672:107%kr.




10.

11.

12.

13.

14.
15.

HU3-7 / Bapuanr 25.

Haiitu 3a xaxkoe Bpemst macca CoiHIIA yMEHBIIUTCS BIBOE BCIIEACTBHE M3TydeHHs. Temmeparypa noBepxHocta ComHia
paBHa 5800K. ComHiie cunTaTh aOCOMFOTHO YEPHBIM TEJIOM.

KakoBa MOIIHOCTh H3ITydeHHs abCOMOTHO YEPHOrO TeNa IIOMABI 1M, Ciiu MAKCHMYM €ro M3TydeHHs MPHXOIHTCS
Ha IMHY BONHBEI 600HM.

KakoBa TemmepaTypa abCOTIOTHO YEPHOrO Tena, €CIM MAKCUMYM B €0 CHEKTPE H3Iy4eHHs MPUXOIUTCSA Ha [UIMHY
BOJIHBI 400HM.

Haiitu kpachyto rpanuiy ¢otoaddexra anst autus (A = 2,43B) u narpus (A = 2,33B).

Haiitn BenM4yMHYy KOMITOHOBCKOTO CMELICHUS W YroJl, TOJ KOTOpPBIM paccesuics (OTOH, €CIM HW3BECTHO, YTO
nepBOHavalbHasl JuInHa BOJHBI (porona paBHa 0,003HM, a cKOpocTh dJeKTpoHa oTaaun paBHa 0,6¢, Tae ¢ - CKOPOCTh
CBeTa.

Teno maccoit 10"°r xBmkercs B chepe ¢ auamerpom 10°M. Onpenenuts HeonpeIeIeHHOCTh CKOPOCTH TN,

Hon He' B OCHOBHOM COCTOSHHM TIOTJIOTHJI KBAaHT CBETA C JUIMHON BOMHEI 30,4HM. OmpesenuTh pamguyc MeKTPOHHOM
op6uthl Bo36yxknéHHOr0 Hona He'.

B pesynbrare O0MOapIMpOBKH aTOMAPHOTO BOJOPOAA BJIEKTPOHAMH BO3HHUK CIIEKTP HM3JIydeHUs, HAHOOJbIIas IJIHMHA
BOJIHBI KOoTOporo 1,88MkM. OnpeaenuTs HanMEHBIIYIO [UTMHY BOJIHBI M SHEPTHIO 0OMOapaHpYIONINX 3JIEKTPOHOB B 3B.
@®otoH ¢ sHeprueii 405B BBIOMT 3MEKTPOH M3 HEBO3OYKAEHHOTO aToMa Bogopona. Kakyio ckopocTs Oyner MMeTh
3JIEKTPOH BAAJHM OT siApa aroma’?

YacTuna HaXOIUTCSl B ISITOM BO30YXKJIEHHOM COCTOSHHM B MOTECHIMAJIBHOM SIIMKE IMUPUHOH 1. Onpenenuts, B KaKUX
ToYyKax uHTepBajia 21/5 < x < 31/5 mIoTHOCTh BEPOSTHOCTH HAXOXKACHHS YaCTUIIBI MAKCHMAaJbHA.

[InpuHa MOTEHINATBHOTO SIIUKA, B KOTOPBIA MoMeIieH 3eKTpoH, 0,1HM. BEUUCIUTE pa3sHOCTh DHEPTHH YETBEPTOTrO U
BOCBMOT'O SHEPTeTHYECKUX YPOBHEW 31eKTpoHa. OTBET BBIPAa3UTh B 3JIEKTPOH-BOJIbTAX.

3aroIHEeHHbIH 3JIEKTPOHHBIN CIIOM XapaKTepH3yeTcsi KBAHTOBBIM YHCIOM n = 3. OnpenesuTh YUCII0 JIEKTPOHOB B 3TOM
cJ0e, KOTOPBIE HMEIOT OJMHAKOBBIC KBAHTOBBIC YHCIa My = 1/2 mm = -2.

[locTOsiHHAs pachaja pajMOaKTHBHOTO BemecTBa paBHa 1,44-107uac’’. Uepes ckombko BpeMeHM pacragercs 3/4
TIepPBOHAYAIEHON MacChl aTOMOB?

3anumuTe HeJoCcTarIee 0003HaUCHIE B SACPHON PEaKIINH | 3A127+X—>1H1+12Mg26.

Onpenenuts (8 M3B) sHEpruio, KOTopas BBIACINTCS NPH 0OPA30BAHHH M3 MPOTOHOB M HEHTPOHOB sjep remus ,He'
Maccoi Ir.
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