Bapmanr 1.

~ ~ 2

1. Haiitu Temneparypy neuu, €Ciii U3BECTHO, YTO U3 OTBEPCTHS B HEW pazMepoM 6,1 cm

uznydaercs B | c 8,28 kamopuil. M3mydeHue cuumrtaTh OMU3KUM K H3IYYEHHUIO
abCOIOTHO YEPHOTO Tea.

2. Nwmerotcs nBa abcomoTHO 4€pHBIX Tena. TemmepaTtypa onnoro u3 Hux 2500 K. Haiitu
TEeMIepaTypy APYyroro Teja, €ClM AJIMHA BOJHBI, OTBEYAIOIIAs MaKCUMyMY €ro
u3NydarenbHoi cnocoOHoctr Ha 0,5 MKM OoJbllle JJIMHBI BOJHBI COOTBETCTBYIOUIEH
MaKCUMYMYy H3J1y4aTeabHON CIIOCOOHOCTH MEPBOro Tea.

3. Ha kakyioo AIuHY BOJHBI TNPUXOAUTCS MAaKCHUMyM U3JIy4aTelbHOH CIIOCOOHOCTH
cmpanu anektpudecko mammouku (T =3000 K), ecnu e€ cumrare abCOMIOTHO
YEPHBIM TEJIOM?

4. Kakoil HauMeHbIIIeH CKOPOCTHIO TEIUIOBOTI'O JBWKEHUS JTOKHBI 00J1a1aTh CBOOOIHBIE
ANEeKTPOHBI B 11e3uu (A = 1,9 3B) 11 Toro, 4T0061 OHU CMOTJIN TOKUHYTHh METAJII?

5. Ilpu sdpdexre Komnrona sHeprus mnaparomiero (GporoHa pacmpenenunach MOPOBHY

MEXKJIy pacCesHHbIM ()OTOHOM M DJICKTPOHOM OTJa4yd. YTOJI paccesHus paBeH /2.
Haiitu snepruto paccessuaoro ¢horona. OTBET 1aTh B 3JIEKTPOH BOJbTaX.

6. o-dacTuIa ABMKETCS MO OKPYKHOCTH pamuycoMm 0,83 cM B OJJHOPOTHOM MarHUTHOM
1oJte, HaNpSKEHHOCTh KoToporo 250 D (19 = 10%/(4n)A/m). Haiitu 1inHy BONHBL e
bpoiista it 3Toi 4acTULBL.

7. Omnpenenutb CKOPOCTb M YacTOTY BpAILlEHUs AJIEKTPOHA Ha BTOPOM opOHUTE aroma
BOZOPOJA.

8. Kakyio miMHy BOJHBI JOMKEH HMMETh MOHOXPOMATUYECKHHM CBET, YTOOBI MpHU
BO30Y)KJICHUM aToMa BOJIOpPOJAa KBaHTaMH 3TOr0 CBETa HAOMIOAAINUCH TpHU
CHEKTPAJIbHbIEC TUHUN?

9. Bbruucnuts sHepruto (ortona (B 3B) nmpu mepexoze 3neKTpoHa B aTOME BOJOpOAa C
TPETHETO IHEPTrETUYECKOTO YPOBHS Ha MEPBBIil.

10.Yactuua HaxoguTcsi B TIIyOOKOM OJHOMEPHOM NPSMOYTOJBHOM IMOTEHIUATHLHOM
SIIUKe. BBIYUCIUTL BEPOSITHOCTH HAWTH YacTUIy B TIEPBOM BO30YKICHHOM
COCTOSIHUM B IIEPBOM TPETH SIIUKA.

11.OnexkTpoH Haxonurca B TIIyOOKOM MNOTEHLUMAIBbHOM AluKe mupuHod 0,6 HM.
OnpenenuTs HAMMEHBIIYIO PA3HOCTh SHEPreTHUYECKHX YPOBHEH anekTpoHa. OTBET
BBIPA3UTh B 3JIEKTPOH-BOJIbTAX.

12.Kakoe MakcCuManbHOE YHUCIIO S-JIEKTPOHOB MOXKET HaXOAUThCS B M-ciioe atoma?

13.Kakoe konuuecTBO CBUHIA oOpasyercs u3 1T ypaHa B TedeHuM roaa. Cuurarb, 4To
KOKJIBI aTOM ypaHa, MCHBITABIIMK PAJUOAKTUBHBIN pacmaj, MPEeBpAILAETCS B aTOM
CBUHIIA?

. 133
14.Kakoli wu30TON 00pa3zyercs W3 pPaauOaKTUBHOTO H30TOMa CYpbMBI 5:Sh™ mocie
4yeTbIpex [3-pacnagos?

. 27
15.Haiitu (B M»B) sHepruio cBs3u siipa aToMa alfoMuHuS 13Al°.



Bapuanr 2.

1. Kakoe xonuuectBo Hepruu B KBT-u m3nmywyaer Conuue B 1 munyry? TemmepaTrypy
noBepxHocTH coiHia cuutath paBHou 5800 K. ConnHue cunutath abCOMIOTHO YEPHBIM
TEJIOM.

2. TemmepaTtypa abCONIOTHO YEPHOTO TeNa yBEIMUMJIach B 2 pasza, B pe3ysbTare Yero
JUIMHA BOJIHBI, Ha KOTOPYIO NPUXOAUTCS MaKCUMYM HU3Ty4€HUS, YMEHBIIWIACh Ha
600nM. HaiiTu HauyanpHyI0 U KOHEUHYIO TEMIIEpaTyphl Tena.

3. Haiftm makcumanbHOE 3HAYCHUE H3IIYYaTEIbHON CIOCOOHOCTH aOCONIOTHO YEPHOTO
TeJa, ecliv TeMieparypa tena pasia 1000 K.

4. Omnpenenuth HAMOOJBINYIO JJIMHY CBETOBOW BOJIHBI B HM, IIPH KOTOPOW MOXKET UMETh
MecTo GororddexT s mnatunsl (A = 5,3 3B).

5. Jlnuna BonHbel mangaromiero kBaHta paBHa 0,003 um. Kakyro »sHepruto B 3B
NpHOOpeTaeT KOMOTOHOBCKUI 3JIEKTPOH OTJayd MPH PACCEIHWHM KBAaHTA IOJ YIiOM
60 ?

6. Haittu nnuny BonHbl fAe  bpoinsgs nams  37IeKTpOHOB  MNPOIIEAIINX  Pa3HOCTh
norernuanos: 1) 1 B; 2) 100 B.

7. Ompenenuth MOTEHIMATBHYIO, KHHETHYCCKYI0 U TIOJIHYI0 DHEPruu JJIEKTPOHA,
HaXOJISIIET0Cs Ha MEePBOM OpOUTE aToMa BOIOPOIA.

8. Ilpu kakoM 3HaYe€HHUHM TOTEHIIMAJIAa MEXAY KaTOJOM M CETKOW OyJeT HalIr0aaThCs
pe3Koe MaJiecHne aHOJIHOTO TOKa B ombiTe ®dpanka u ['epima, eciu TpyOKy 3amOTHUTH
aTOMapHBIM BOJOPOIOM.

9. Haiitu HauOonplIyl0 U HAMMEHBUIYIO JJIMHBI BOJH B MEPBOMl MH(ppaKpacHOU cepuu
criekTpa Bogopoaa (cepuu Ilamena)

10.PaccuuraTh IJIOTHOCTH BCPOATHOCTHU 3JICKTPOHA B OCHOBHOM COCTOSHHH Ha Hauooee
BCPOATHOM paCCTOAHUHU OT OCHTPA aTOMa BOAOpOAA.

11.B r1y0oKHMii OJHOMEPHBIM NOTEHIUAIBHBIA SIIUK IMHUpuHOM 10 HM TOMECTHIn
anekTpoH. [lpu Kakux TeMmimeparypax €ro JHEpPreTHYeCKUuid ChekTp Oyaer
HEMPEePHIBHBIM ?

12.Haiit 91Cciio 3JIEKTPOHOB B aTOME, Y KOTOPOT'0 B OCHOBHOM COCTOSIHUH 3aIlOJTHEHBI K,
L-ciioun, 3s-000104Ka OTHOCTHIO, a 3p-000I04Ka - Ha JABE TpeTH. YTo 3TO 3a aTom?

13.HaiiT, Kakoe KOJIMYECTBO pajaus, MepuoJ Toiypacmnana Kotoporo 1620 mer,
pacnajaercs B TEUEHHUE CYTOK U3 | I yuCTOro mnpemnapara.

14 Hanmmmre Hemocraronue oO0O03HAYCHUS B CIHCAYIONIUX  SJICPHBIX  PEAKIHSX:
1) 15AP (n,0)X, 2) oFe™*(p,x)s0".

15.Haiitu (B8 M»B) sHepruto cBsi3u a1pa H



Bapuanr 3.

1. MomHocTh u3nydeHus adcomoTHo 4€pHoro Tena paBHa 34 kBt. Haiitu Temmnepatypy
2
ATOTrO TeNa, €CJIM U3BECTHO, YTO OBEPXHOCTH €ro paBHa 0,6 M”.

2. BcnenctBue uW3MEHEHHs TeMmIepaTypbl aOCOJMIOTHO YEPHOTO Tella MaKCUMyM
CHEKTPAIbHOM IUIOTHOCTH JHEPreTHYECKOW CBETHMMOCTH CMecTWics ¢ 2,4 MKM Ha
0,8 mxMm. Kak 1 BO CKOJIBKO pa3 U3MEHMUJIACh M3ITydaTeabHasi CIOCOOHOCTH Tema?

3. B cnekrpe ConHua MakcuMyM (QYHKIMHM paclpeiesieHus SHEPrMu MPUXOJIUTCA Ha
JUMHY BOJIHBI 475 HM. Ilpuaumas ConHue 3a aOCOMIOTHO YEPHOE TENO, ONPENEIUuTh
TEMIIEPATYPY €TI0 OBEPXHOCTH.

-19 .
4. Pabora BbIXxoAa (pOTORNEKTPOHA W3 MOBEPXHOCTU MeTauia paBHa 1,6-107 Ix. Haittu
JUIMHY BOJHBI JIyuyel, OCBEIIAIOIIMX IUIACTUHY MeETajla, €ClId BbIPbIBAEMbIC
7
AJIEKTPOHBI UMEIOT CKOPOCTh 6,310 cMm/c.

5. DHeprusi peHTreHoBCcKux Jaydert paBHa 0,6 MsB. Haiitu sHepruto 31eKTpoHa OTJa4yu B
5B, eciau U3BECTHO, YTO IJIMHA BOJIHBI PEHTT€HOBCKHX JIyYel MOCIE KOMITOHOBCKOTO
paccesinus u3Menwiach Ha 20%.

6. DJEKTpOH MpoIen YCKOPSIOIIYI Pa3HOCTh IOTEHIHMAIoB, paBHylo 51 B. Haiitu
JUTMHY BOJIHBI JIe bpois.

7. Haiitu mepuon oOparieHust 2JIEKTpOHA Ha MEPBOM OOPOBCKOI OpOUTE aToMa BOIOPOIA
U €0 YIJI0BYKO CKOPOCTb.

8. Kakylo HaMMEHBIYIO SHEPTHIO B JJICKTPOH-BOJBTAX JOJKHBI HMETh DSJIEKTPOHBHI,
9TOOBI MPU BO3OYKICHUH aTOMOB BOJOPOJAA YAapaMH STHUX DJIEKTPOHOB TMOSBUIUCH
BCE JINHUHU BCEX CEpUM CIeKTpa Bojgopoaa’?

9. ®otoHa c sHepruei 16,5 3B BBIOWIT 3JEKTPOH U3 HEBO30YKIEHHOTO aTOMa BOAOPO/IA.
Kakyto ckopocTh Oy/ieT UMEeThb 3JEKTPOH BJIalid OT aroma?

10.B omHOMEpHBIN TITyOOKOM TOTEHIMATBHBIN SIUK MHUPUHON | momecTwnm yactuiry.
BBIYMCIUTE BO CKOJIBKO pa3 BEPOSATHOCTb HAXO0XKIECHHS YAaCTHIBI B OCHOBHOM
cocTostHuK B uHTepBaje |/4 < X < |/2 Gonbliie BEpOSTHOCTH HAXOXKIACHHUS YaCTHIIBI BO
BTOPOM BO30Y>KJIEHHOM COCTOSIHUU B TOM K€ UHTEpBAJIE.

11.1Tpn kakux TeMmIepaTypax 3SHEPreTUUYECKUN CHEKTP JJIEKTPOHA B OJHOMEPHOM
OECKOHEYHO TJIyOOKOM MOTEHUUAIBHOM SIIHKE MMUPUHONW 20 HM MOXHO CUMTaTh
HENpPEepPhIBHBIM?

12 Vicnonb3yst mpunimn [laynu, yka3aTh, Kakoe MaKCUMalbHOE YHUCIIO JJIEKTPOHOB B
aToMe MOT'YT UMETh OJIMHAKOBBIC KBAaHTOBBIC yncia N, |.

13.Haiitu uncno pacnagoB 3a 1 ¢ B 1 T pagus.

14.Haiitu sHepruto (B M»3B), ocBoOOXOaromyrocs @pU  AIEPHOM  peakluu
3Li7+1Hl—)gHe4+2He4

15.0npenenuts Maccy HEUTpaIbLHOrO aToMma (B a.€.M.), €CJIM PO 3TOr0 aToMa COCTOUT
U3 TpeX MPOTOHOB U JIBYX HEUTPOHOB U SHEPIuUs CBs3M s1pa paBHa 26,3 M»aB. Uto 310
3a aTOM?



Bapuanr 4.

1. Packanénnas MeTaqiMdyeckass IOBEPXHOCTh IUIomaapio 10 cMm? npu T=2500 K
mznydaer B 1 muHyTy 40 k/[>x. Haititu 1) kakoBo ObUIO OBl H3Iy4YEHHE OTOU
MOBEPXHOCTH, €K Obl OHO ObUTO aOCOTIOTHO YEPHBIM TEIOM? 2) KAKOBO OTHOIIECHHE
HYHEPreTUYECKUX CBETHMOCTEW 3TOM MOBEPXHOCTU U aOCONIOTHO YEPHOIO Tena IMpHU
JTAaHHOW TeMriepaType?

2. KaxoBa teMmieparypa aOCOIIOTHO 4EPHOrO Teja, €CIU JJIMHA BOJHBI €T0 MakCUMyma
u3nydyeHus paBHa 10 Mxm?

3. MakcumanbHOE 3HAYEHHME CHEKTPAJIbHOM IIOTHOCTH HHEPreTHMYECKON CBETUMOCTH
. 3 o
abcomtotHo u4€pHoro tena paBHo 130 kBt/mM°. Haiitu Ttemmneparypy aOcCONIOTHO
YEPHOIO TEJIA.

4. Onpenenuth MakKCUMaJIbHYIO CKOPOCTHb JJIEKTPOHA, BBUICTEBIIETO W3 IE3US TIPU
OCBEUICHUH 11e3Us cBeTOM ¢ AirHou BosiHbI 400 HM. (A=1.9 3B)

5. Ompegenutb yron paccesiHus ()OTOHA, UCHBITABIIEr0 COYAApEHHUE CO CBOOOJHBIM
-10
AIIEKTPOHOM, €CJIM U3MEHEHUE JUTMHBI BOJIHBI IIPU paccessHUM paBHO 3,63-10 cM.

6. Halitu mmmuHy BonHBI 1e bpoitns nms aroma BoAopoda, JBMXKYIIETOCS TIPHU
temmepatype 20 C ¢ Hauboiiee BEpOsATHON CKOPOCTHIO.

7. BBIUUCIUTH 9acTOTHI OOpAIICHHS SJIEKTPOHA HA TIEPBOM M BTOPOH OOPOBCKHUX OpOUTAX
aToMa BOJ0pPO/ia, a TAaKXKe 4acToTy ()OTOHA, COOTBETCTBYIOIIYIO MEPEXOY JIEKTPOHA
MEXIYy TUMHU OpOUTaMHU.

8. Kakyro HauMeHbIIIyI0 CKOPOCTh TOJIKHBI UMETh 3JIEKTPOHBI, YTOOBI IIPU BO30YKICHUU
aTOMOB BOJIOpPOJia yAapaMH 3THX JJIEKTPOHOB TOSBWIMCH BCE JIMHHHM BCEX CEPHM
CIIEKTpa Bogopoaa?

9. Haiitm mHTEpBaJ IJIWH BOJH, B KOTOPOM 3aKJIIOUEHa CIIEKTpasibHas cepus bambmepa
JUTSL aTOMa BOJIOPO/IA.

10.BpruuciuTh BEpOSITHOCTh HAXOKIEHUS YaCTUIBI B TPETHEM BO30YKIEHHOM COCTOSIHUU
BO BTOPOM TPETU INIYOOKOr0 OJJHOMEPHOIO MPSMOYTOJIbHOTO MOTEHIHUAIBHOTO SLIUKA.

11.O7eKTpOH HAXOIUTCA B TIyOOKOM OJHOMEPHOM MPSIMOYTOJHLHOM MOTEHIIMATHLHOM
aimuke. HalTu  OTHOLIEHHE PpPa3HOCTH HSHEPrUd  YETBEPTOr0 U TPETHEro
HSHEPTeTUYECKUX YPOBHEU K SHEPTUM YaCTHUIIBI B COCTOSIHUM C KBAHTOBBIM YHCIIOM N =

3.
12.H 32
.Hanmcats (popMyity 31€KTPOHHOI'O CTPOEHHSI aTOMa CEPBI 1S5 .

13.Onpenenuths NOCTOSHHYIO paclaja sMaHallMd pajaus, €clid Mepuoj Iolypachaia
ATOr0 PAAMOAKTUBHOIO BEIIECTBA PABEH 3,82 CYTOK.

14.Haiitu snepruto (M»>B) nornomeHnyro npu peakiuuu N¥+,He*— H'+50"".

15.Kakyi0 HauMEHbBIIYIO SHEPTHI0 HAI0 3aTPaTUTh, YTOOBI pPa3/eIUTh HAa OTIENIbHBIC
7
HYKJIOHBI Apo sL1'?



Bapuanr S.

1. KomocHHKOBas peméTka IUIOMAAbI0 2 M° OKDYXKCHA JKENE3HBIMH CTEHKAMH.
Temmneparypa yrns Ha KoinocHUKOBOU pemérke paBHa 1300 K, temmneparypa cTeHOK
600 K. KoaddummeHt nornomieHust yriis 1 OKMCICHHOTO Keje3a cuuTaTh paBHbIM 0,9.
Haiitn xonmnuecTBO 3HEPruy, repeaaBacMoe OT pelETKU CTEHKaM 3a 1 vac.

2. Haittu TtemmepaTypy aOCOIIOTHO UYEPHOrOo Tela, TNPU KOTOPOW MAKCUMYM
CHEKTPATbHOW TUIOTHOCTH HW3Iy4YaTENbHON CIIOCOOHOCTH MPHUXOAWTCA Ha KPacHYIO
IpaHuIly BUAUMOTO criekTpa 750 HM.

3. Temneparypa abOcomoTHOo uépHoro Ttema paBHa 100 K. Haittu wmakcumanbHOE
3HAYEHHUE U3JTy4YaTeIbHOM CIOCOOHOCTH B CIIEKTPE U3JIYyUYEHUs ITOrO Tea.

4. Tlopor ¢oroaddexra mis Tantana cocrasisier 297,4 um. KakoBa paborta BbIxOna
3JeKTpoHA B 3B?

-12 .
5. JlnuHa BOMHBI IMajaromiero kBaHta paBHa 3-107°M. Haittu sHepruio B 3B
KOMIITOHOBCKOT'0 3JIEKTPOHA OTJa4yH NP paccessHUU KBaHTa 1moj yriiom 180 .

6. Kunernueckasi sHEpryUs SJIEKTPOHA B aTOME BOJIOPOAA COCTABISIET BEIUYHHY MOPSIIKA
10 5B. Hcnomnb3yss COOTHOIIEHHWE HEONPEEICHHOCTEH, OLEHUTh MHUHUMAaJbHbIE
JIMHEWHBIE pa3Mephl aTOMa.

Beruncnuth paguycsl BTOpOW U TPEThEN OPOUT B aTOME BOAOPO/IA.

+
OmnpenenuTe AIUHY BOJIHBI, KOTOPYIO HCITycKaeT MOH renus He mnpu mepexoxae ero
3JIEKTPOHA CO BTOPOI'0 SHEPreTUYECKOI0 YPOBHSI HA MEPBbIN.

9. B kakux mpenenax JOJDKHA JIekKaTh HHEPrusi AJIEKTPoHOB (B 3B), 4TOOBI mpm
BO30YXXJICHUHM aTOMOB BOJIOPOJIa YJAapaMH 3THUX AJIEKTPOHOB CIEKTP BOIOPOAA HUMEI
TOJIBKO OFHY CIIEKTPATbHYIO JTUHUIO?

10.Onpenenuts MIOTHOCTh BEPOSTHOCTH HAXOXACHHUS AJIEKTPOHA B aTOME BOJOpOJA Ha
CpEIHEM PACCTOSIHHUU OT sIIpa.

. 10-30

11.Yacruma maccoit 10™" Kr HaXOAUTCS B IIIyOOKOM OJJHOMEPHOM MOTEHIIUATBLHOM SIIIIUKE
mpuHo 0,3 HM.  BpluncauTh  pa3HOCTH DHEPIUM  YETBEPTOrO M MATOTO
HHEPreTUYECKUX YpOBHEN YacTHLbl. OTBET BBIPA3UTh B 3JIEKTPOH-BOJIBTAX.

12.3an0aHEHHBIA SJIEKTPOHHBIN CIIONM XapakTepu3yeTcsi KBAaHTOBBIM YHUCIOM h = 5.
VYKa3arh 4HCIIO JIEKTPOHOB B 3TOM CJIOE€, KOTOPHIE UMEIOT OJMHAKOBBIE KBAHTOBBIC
ypciaamg =-12 um=0.

13.CxoNbKO aTOMOB TIOJIOHUS PAcTaeTCs 32 CYyTKU U3 OJTHOT'0 MIJITHOHA aTOMOB?
. 232
14.Kaxoit u30T0I1 00paszyercs us3 go I h % noce YETBIPEX O U IBYX [-pacmaoB?

15.Haiinute (B M»>B) HauMeHbIIYI0 JHEPryi0, HEOOXOAUMYIO ISl pa3AeiieHUs sapa
yriaepoja sC' Ha TPU OJIMHAKOBBIC YACTH.



Bapuanur 6.

1. TloBepxHocth Tena Harpera g0 1000 K. 3arem opHa MOJOBHHA ATOH MOBEPXHOCTH
HarpeBaerca Ha 100 K, npyras oxnaxpaerca Ha 100 K. Bo ckombko pa3 u3MeHUTC
DHEPreTUYecKas CBETUMOCTh MOBEPXHOCTH 3Toro tena? Teno cuurtaTh aOCOIIOTHO
YEPHBIM.

2. AGcomoTHO uépHOe Teno Haxomutcs npu Temmeparype 1900 K. B pesymbrare
OCTBIBaHUS Teja JJIMHA BOJIHBI, HA KOTOPYIO MPUXOAUTCS MAKCUMyM CIEKTpaIbHOMI
IUDIOTHOCTH JHEPre€TUYECKOW CBETUMOCTH, HW3MEHWICA Ha 9 Mkm. Jlo Kakou
TeMIEepaTyphl OXJIATUIOCh TENO?

3. Ha kakyro nauHy BOJHBI TMPUXOAWTCS MAaKCHMYM HM3JIYYEHHUS MPH B3PHIBE aTOMHOMN
7
6oMObl (Temmeparypa okono 10" K)? Uznydenue cuutarh OJM3KUM K H3IYYEHHUIO
a0CoOJIIOTHO YE€PHOTO Tea.

4. HaiiTu BenTu4HMHY 3aJ€p>KUBAIOIIETO MOTEHITHaa it (POTOIIEKTPOHOB, UCITYCKAEMBIX
npu ocBeneHun kanus (A = 2,0 3B) cBeroM ¢ aiuHO#M BotHBI 330 HM.

5. ®oroH ¢ anuHou BosiHbl 0,0712 HM HCHBITHIBAET KOMIITOHOBCKOE PACCESTHUE HA aTOME
yriepoaa. Yroa paccesaus paBeH 90 . Uemy paBHO H3MEHEHHUE JUTMHBI BOJIHBI (POTOHA,
€CJIM pacCeuBarOIIeH YacTUIIeH sIBiIsieTCs: 1) 3JIeKTPOH; 2) BECh aToM yriiepozaa?

6. 3apspkeHHas 4acTWIlA, YCKOpPEHHas pa3HOCThi0 moTeHnmanoB 200 B mmeer mmmny
BOJNHBI J1e¢ bpoiins, paBHyro 2,2 nm. Haiith mMaccy 4yacTHIlbl, €CJIM U3BECTHO, YTO €€
3apsi/i YACIIEHHO PaBEH 3apsay JIEKTPOHA.

7. BBIUHCINTH KWHETUYECKYIO DSHEpPruio »JiekTpoHa (B 53B), Haxopsmierocs Ha
CTaI[MOHAPHOM opOuTe aToMa BoAopoaa, Isin=1,N=2un = o0

8. B kakux mpenenax JOJKHBI JISKATh JJIMHBI BOJTH MOHOXPOMATHYECKOT'O CBETa, YTOOBI
npu BO30Y)KII€HUM aTOMOB BOJOPOJa KBAaHTaMHM 3TOr0 CBeTa HAOIIOJAIUCh TPHU
CIIEKTpajbHble JIMHUU? HalTH IJIMHBI BOJH 3TUX JTUHUMN.

9. Ha cKkoibkO OT/IMYAIOTCS TEpPBbIE IMOTEHUHUAIbl BO30YXKIEHHUS OJHOKPATHO
MOHU3UPOBAHHOIO I'eJIMs U aTOMa BOAOpoia?

10.D5eKTpOH TOMECTHIIA B OJTHOMEPHBINA TTyOOKWH MOTEHITMANBHBINA AWK MIMPUHON L.
OnpenenuTh OTHOIIEHUE BEPOATHOCTEH HAXOXKACHHUS DJIEKTpOHA BO BTOPOM U
94eTBEPTOM BO30YKICHHBIX COCTOSIHUSAX B mHTepBaie 0 < x < L/27.

11.llIupuna TIIYOOKOTO OJHOMEPHOr0 MPSMOYTOJIHHOTO TOTEHIMAIBHOIO SIIUKA, B
N -8
KOTOpBIM TIOMEIIEH 3JIEKTpoH, coctasisier 10 °cm. Ilpum kakux TemmepaTypax
DHEPTETUYECKUN CIIEKTP IIEKTPOHA MOKHO CUUTATh HEMPEPHIBHBIM ?

12.Kakoe MakcUMaJIbHOE YUCIIO S-JIEKTPOHOB MOXKET HaXOAUThCs B L-cioe atoma?
13.Ha cKOIbKO MPOIEHTOB CHU3UTCS aKTUBHOCTH U30TOTIA HPUIUS 77|r192 3a 30 cyTok?

. . 2, 142 1
14.Haiitu sHepruio (B MoB), BBLISISIOIIYIOCS TIPH siAepHOi peaxiuu 1H>+ H2— H+ H°,

15.Macca a-gactuiel paBHa 4,00150 a.e.Mm.. Haiitu maccy HelTpanbHOTO aroMa rejius B
a.e.M..



Bapuanr 7.

1. Hwmaapuyeckas neds nmorpednser momHocTh 0,5 kBT, Temneparypa e€ BHyTpeHHEH
IIOBEPXHOCTH IIPU OTKPBITOM oTBepcTur auamerpom 5 cM pasHa 1000 K. Kakas gacts
noTpe0sieMOi MOIIHOCTH pacCerBaeTCs CTEHKaMu ?

. 2

2. HaiiTn xakoe KOIWYEeCTBO SHEpruu ¢ 1 cM” moBepxXHOCTH B | ¢ M3imydaer abCOMIOTHO
4yépPHOE TENO0, €CIM HW3BECTHO, YTO MAKCHUMAJIbHAS CIIEKTpalbHas IUIOTHOCTb €ro
SHEPreTUYECKON CBETUMOCTH IIPUXOJUTCS Ha JUIMHY BOJHBI 484 HM.

3. B kakoii obmacTtu CHEeKTpa JEXKUT IJIUHA BOJHBI, COOTBETCTBYIOIIAs MaKCUMyMY
CHEKTPaJIbHOW TJIOTHOCTA HSHEPreTUYECKOW CBETUMOCTH, €CJIM HCTOYHMKOM CBETa
cinyxuT Connue? M3nydenue CoNHIIA CUMTATh OJIM3KUM K HM3IYyYEHHIO aOCOIIOTHO
yépHoro tena. Temneparypy Ha noBepxHocTu ConHua cuurtath paHoit 6000 K.

4. KBanT cBeta ¢ sHeprued 15 3B BbIOMBaeT »1eKTpoH u3 aroma Bogopoaa. C kakoit
CKOPOCTBIO IBUKETCS 3JIEKTPOH BAAIH OT sA/ipa? DHEPTHsi MOHU3AIMU aToMa BOJ0po/1a
paBHa 13,6 3B.

5. Haiftu yronm paccesHus (OTOHA, HCIBITHIBAIOIIETO COYJIapeHUE CO CBOOOTHBIM
AJIEKTPOHOM, €CIIM U3MEHEHHUE IJIMHBI BOJIHBI MIPU PACCESTHUU PaBHO 3,62 mM.

6. DIEeKTpOH C KWHETHYECKOH 3Hepruei 15 3B HaxoguTcs B METaUTMUECKOW TBUTHHKE
nuametpoM | Mkm. HalTh OTHOCUTENBHYIO HEONPEAEIIEHHOCTh, C KOTOPOM MOMKET
OBITH OMpE/ETIeHa CKOPOCTh AIEKTPOHA.

7. DIIEKTpOH B aToMe€ BOJAOPOJia HAaXOIWUTCA B OCHOBHOM COCTOSAHHMH. Uemy paBHsETCS
BEPOATHOCTh HAXO0KJICHUS DJIEKTPOHA B OKPECTHOCTH SIpa aToMa ¢ palyCoOM PaBHBIM
paauycy nepoil bopoBckuii OpOUTBHI.

8. Ha nudpakunoHHyo pemérky HOpMajbHO MaJaeT My4yoK CBETa OT pa3psiHOi TpyOKH,
HATIOJTHEHHOH AaTOMApHBIM BOZOPOAOM. IloCTOSHHAs pemérkn paBHa 5-107cm.
KakoMy mnepexoay 3J€KTpOHa COOTBETCTBYET CHEKTpajibHas JMHHS, HaOIroaemast
IPU MIOMOIIH 3TOM PEMIETKY B CIIEKTPE MATOro Nopsiaka noj yriom 41°?

9. HaiiTu moTeHuuansl HWOHHW3AUU 1) OMHOKPATHO HMOHU3WPOBAHHOTO  TEINS;
2) NBYKpaTHO MOHU3UPOBAHHOTO JIUTHSI.

10.KakoBa BEpOATHOCTh OOHAPYKUThb YacTHUI[y B IE€PBOM YETBEPTH OJHOMEPHOIO
[JIYOOKOTrO MPSIMOYTOJIBHOTO MOTEHIUAIBHOIO SAIIMKA, €CIM OHA HAXOAMUTCS Ha MSATOM
BO30YXXI€HHOM ypOBHE?

11.O71eKTpoH HaxoIuTCAd B TIyOOKOM OJHOMEPHOM MPSIMOYTIOJBHOM IOTE€HUHATbHOM
amuke. Onpenenurs OTHOIIEHWE Pa3sHOCTH SHEPIMl BOCBMOIO M JAEBSATOTO
DHEPrETUYECKUX YPOBHEN K SJHEPTUH BOCBMOI'O YPOBHS AJIEKTPOHA.

12.HaiiTi 9icIio 2JIEeKTPOHOB B aTOME, Y KOTOPOTO B OCHOBHOM COCTOSIHUU 3amofiHeHbI K,
L-ciioun, 3s-000J104Ka MOJHOCTHIO, a 3p-000J104yKa - HANOJIOBUHY. UTO 3T0 32 aToM?

13.Haitftu mepuop modypacmaga TaJiusi, €ciu u3BecTHO, 4yTo dyepe3 100 mmeir ero
aKTUBHOCTbH yMeHbIInnach B 1,07 paza.

14.Haiitu B (M»dB) oHepruto, BbIICISIONIYIOCS  NpU  SAEPHOM  pEAKLMH
1H2+1H2—)2H93+0n1.

15.Haiitu (8 MB) sHepruto cBsi3u syapa atoma reius ;He”.



Bapuanr 8.

1. Conneuynast mocTosHHasA, T.e. KoiaudecTBOo wuaymed ot ConHua »HEpruw,
IIPUXOAIIEECS HAa €IMHMILY IUIOIIAAN 3€EMHOM MOBEPXHOCTH paBHa 1,35 kJIk/(M*-c).
[Tpunumasi, uro ComHIE U3JIydaeT Kak adCOIIOTHO YEPHOE TENO, HAUTU TeMIepaTypy
Ha noBepxHocTu ConHua.

2. Ha xakyio nnuHy BOJHBI TPUXOJUTCS MAKCUMyM CIEKTPaTbHOM TUIOTHOCTH
U3Ty4aTeabHON clIocOOHOCTH a0COMIOTHO YEPHOro Tena npu temmeparype 0 C?

3. Temneparypa abcomtoTHo uyépHoro Tena paHa 727 K. Halitu MakcumanbHOe
3HaYEHHUE U3JIy4aTeIbHOU CIOCOOHOCTHU 3TOrO Tena.

4. Ha moBepXHOCTb JUTHUS MaJaeT MOHOXPOMATHYECKUH CBET, JJIMHA BOJHBI KOTOPOIO
paBHa 310 HM. YTOOBI NPEKPATHTH 3MHCCHIO 3JIEKTPOHOB, HYKHO MPHIOKHUTH
pa3HoOCTh TOTeHIIManoB He meHee 1,7 B. Haiitu paboty Bbixoma B 5B 35ekTpoHOB U3
JIUTHSL.

5. ®oton c sueprueit 0,4 MaB paccesics nox yriiom 90 Ha cBOOOJHOM AJIEKTPOHE.
Haiitu sHepruto paccessHHOro (hOTOHA.

. . 8
6. Haiitu nnuny BosHBI 1€ Bpoiis nis sneKkTpoHa, JIETSIIero co ckopocthio 10° cM/c u
JUIS IIapyuKa Maccoi 1 r, ABMXKYyILErocs co cKopocThio 1 cm/c.

7. Ilpn xakoil JJIMHE BOJHBI MOHOXPOMAaTHYECKOTO CBETa MpU BO30YXKJEHHH aTOMOB
BOJIOPOZia U3 OCHOBHOT'O COCTOSTHUS paiuyC OpOUTHI AJIEKTPOHA YBEIUYUTCS B 4 pa3za?

8. Ompenenuth CKOPOCTh M YAacCTOTY BpallleHUs AJIEKTPOHA HA TpPEThed opOuTe aToma
BOJI0OPO/IA.

9. DnekTpoH, Npoias pa3HOCTh MoTeHuuanoB 4.9 B, craikuBaercs ¢ aTOMOM PTYTH U
MEePEBOJUT €ro B MepBoe BO30YXIEHHOE cocTosiHue. Kakyro NJMHY BOJHBI HUMeEET
($hOTOH, COOTBETCTBYIOIINM MEPEXOTy PTYTH B HOPMAJIbHOE COCTOSTHUE?

10.PaccunTaTh cpefHee pacCTOSHUE JIEKTPOHA OT IIEHTPa aToMa BOAOPOJa B OCHOBHOM
COCTOSIHUH.

11.OnexTpoH mnoMenieH B TIyOOKHUH OJHOMEPHBIM MNPSAMOYIOJIbHBIM IMOTEHIMAIbHBIN
sk mupuHo 10 M. [lpm kakux TemmepaTypax €ro CHEKTp MOXHO CUYHUTATh
JIUCKPETHBIM ?

12.3amonHeHHbIA SJEKTPOHHBIA CIOW XapaKTepU3yeTcsl KBAaHTOBBIM YHCIOM n = 4.
YKa3zaTp 4MCIIO JJIEKTPOHOB B 3TOM CJIO€, KOTOPbIE MMEIOT OJMHAKOBBIE KBAHTOBBIC
ypcna mg = -1/2 um = 3.

13.Haiitu Maccy osoHUs 64P0?™°, akTHBHOCTE KOTOpOro paBHa 3,7- 10"Bx.
. 2
14.Kaxoii m3otor oGpasyercs u3 o,U*® mocie Tpex o u gByx B-pacnamos?

15.Haiitu (B M»B) sHepruto cBsi3u sapa aerrepus H



Bapuanr 9.

1. MomHocTe M3AydeHus abcoyoTHO 4€pHoro Tena paBHa 10 kBt. Haittu mutomans
M3JIy4arolmed MOBEPXHOCTHU TENA, €CIIM W3BECTHO, YTO JJIMHA BOJIHBI, HA KOTOPYIO
MPUXOJIUTCI MAKCUMYM CIIEKTPAIBHOW IUIOTHOCTH €r0 YHEPreTUYECKOW CBETUMOCTH,
paBHa 700 HM.

2. Ilpu yBenuueHuu TemmepaTypbl a0CONIOTHO YEPHOTO Teja B JBa pa3a JIMHA BOJIHBI,
Ha KOTOPYIO TMPUXOAMUTCS MAKCUMyM CHEKTPaJbHOW IUIOTHOCTH W3JIy4YaTEIbHOU
cnocobHocTH, yMmeHpmwiacb Ha 400 HM. HaliTh HayanbHYl0 W KOHEYHYIO
TEeMIIepaTypy Tela.

3. Haiitu Temnepatypy, Ipu KOTOpO# M3JIydaTenbHasi CIOCOOHOCTh a0COMIOTHO YEPHOTO
2
tena paBHa 10 kBt/m".

4. JIns npexpamienust Qororddexrta, BbIZBAHHOIO OOIY4EHHEM YIbTpadUOIETOBBIM
CBETOM IUIATUHOBOW miIacTuHbl (A = 5,3 3B), HyHO NPWIOKUTH 3aJ€PKUBAIOIIYIO
Pa3HOCTh NOTEHLMANIOB, paBHyl 3,7 B. Ecin IUIAaTMHOBYIO IIIaCTUHY 3aMEHUTh
OpYrol IUTACTMHOW, TO 3aJEP’KMBAIOIIYI0 PA3HOCTh MOTEHLUUAJIOB MPUAETCS
yBenuuuth 10 6 B. Onpenenuts B 3B paboTy BbIX0na 3JEKTPOHOB C MOBEPXHOCTH
BTOPOW IUIACTUHBI.

5. HaliTu MakcuMallbHO€ M3MEHEHUE [JIMHBI JJIEKTPOMArHUTHOM BOJHBI  IIPU
KOMIITOHOBCKOM paccessHUU Ha: 1) CBOOOIHBIX 2JIEKTPOHAX; 2) CBOOOAHBIX MPOTOHAX.

6. Dnektpon nBwxkercss BHYTpU cdepbr mmamerpom 0,1 HM. OIEHUTH C TMOMOIIBIO
COOTHOIIICHUSI ~ HEOMPENCTICHHOCTE  MUHUMAJIbHYI0  KUHETHYECKYIO  DHEPTUI0
ANEKTPOHA B 3B.

7. DJEKTpOH B aToMe BOAOPOAA HAXOJMUTCS B OCHOBHOM COCTOSHUHU. YeMmy paBHsETCS
BEPOSTHOCTh HAXOXKJEHHUS JIEKTPOHA B OKPECTHOCTH siApa aToMa ¢ pagdycoM paBHBIM
CpeaHEMY paJInyCy dJIEKTPOHA.

8. Ompenenutrh B 3B 3Hepruro (PoToHa, COOTBETCTBYIOIIYI) BTOPON JIMHUM B CEPUHU
[Tamena.
o + o+
9. HaiiTu pa3HOCTh HOHM3AIIMOHHBIX MTOTEHIIMAIOB HOHOB He™ u Li™ .

10.B ogHOMEpHBIN TTyOOKHWN MOTEHIIMANBHBIN SIIUK MIMPUHON @ TMOMECTHIA YacTHILy.
BbranciauTh BO CKOJBKO pa3 BEPOSTHOCTh HAMTH YacTUILy B MEPBOM BO30YKIEHHOM
COCTOSIHMM B MHTepBaje al4 < X < a/2 60Jjbllle BEPOATHOCTH HAXOKICHUS YaCTHUIIbI B
YETBEPTOM BO30YKIEHHOM COCTOSIHUM B TOM K€ MHTEpBAJIE.

11.01ekTpoH HaxoguTCsl B TIIyOOKOM OJHOMEPHOM HPSIMOYTOJIBHOM IOTEHLIMAIbHOM
amuke wmupuHo 0,4 HM. KakoBa pa3HOCTh DJHEPrud TPETbEro U  MATOrO
DHEPreTUYECKUX YPOBHEHN IEKTpOHA. OTBET BBIPA3UTh B 3JIEKTPOH-BOJIBTAX.

12.Hamucatb GpopMyiTy 3JIEKTPOHHOTO CTPOSHHS aTOMa KPeMHUs Si.

13.HaiiTi MOCTOSHHYIO pacraja pajoHa, €CIM HW3BECTHO, YTO YHCIO aTOMOB pajoHA
yMeHblnaercs 3a 1 cyrku Ha 18,2 nporeHra.

14 Haiitu (B M»3B) oHepruto, BBIICHAIOUIYIOCS  NPU  SJEPHOM  peakiuu
3Li7+1H2—)4Bee+0nl.

15.Haiitu (B MaB) sHepruto csi3u siapa ,He’.



Bapuanrt 10.

1. Ilorox sHepruM, M3iIy4aembli M3 CMOTPOBOIO OKOIIKA IUIABUIBHOW II€YH, pPaBEH
N 2
34 Br. Haiitu TemnepaTypy ne4u, eciu IIouaab OTBEpCTUs paBHa 6 cMm”.

2. Ilpu HarpeBaHum abCONFOTHO YEPHOTO TENA JJIMHA BOJHBI, HA KOTOPYIO MPUXOIUTCS
MaKCHMYM CHEKTPAIbHOU IIOTHOCTH YHEPTETHUYECKOW CBETUMOCTH, M3MEHUJIACh OT
690 am mo 500 HM. Bo ckombko pa3 yBenMuUWIach MPU ATOM JHEpreTUdecKas
CBETHUMOCTb Tena?

3. Haiitu Temmniepatypy abCOIIOTHO YEPHOTO Tella, MAKCUMYM CHEKTPAThHOU TIOTHOCTH
U3Ty4aTeIbHON CIOCOOHOCTH KOTOPOT'O MPUXOIUTCS HA JUIMHY BOJIHBI 380 HM.

4. Kpacnas rpanuna gorodddexra 1jisi HEKOTOpOro Meramia paBHa 275 M. Uemy paBHO
B 5B MuHMMabHOE 3HaU€HUE YHEPTUU (POTOHA, BbI3bIBatOIIEro (poTorhdexT?

5. TIpy KOMITOHOBCKOM DACCESHHH PACCESHHBIH KBAHT OTJIETeN MOA yriaoM 60 ot
NIEPBOHAYATILHOIO HAIIPABJIEHUS ABMKEHUS, a AIEKTPOH OTJAA4l ONHUCAT OKPYXKHOCTb C
pazrycoM 1,5 cM B MarHWTHOM moie ¢ HanpskerHoctbio 200 D (1 D = 10%/(4n)A/Mm).
Haittu n1ivHy BOJIHBI HAJIETAIOLIETO KBAHTA.

Haiitu nnvny BonHbI 1€ Bpoiins s 3JeKTpoHa ¢ KUHETHYecKou sHepruei 1 MaB.

JnuHa BonHbl 1€ bpoinsg siekTpoHa B arome Boaopoaa coctaBisier 0,33 Hwm.
OmnpenenuTh HA KaKO OpOUTE aTOMa HAXOAUTCS DJIEKTPOH.

8. ATomapHbIii BOAOpPO, BO30OYXIAEHHBINH CBETOM C ONpPEACIEHHON JIIMHON BOJHBI, TPH
Mepexo/iec B OCHOBHOE COCTOSIHME MCHYCKAe€T TOJIBKO TPU CHEKTPAJIbHbIE JUHUU.
OnpeaenuTs JIMHBI BOJIH 3TUX JIMHUN U yKa3aTh, KAKKUM CEPHUSAM OHHU ITPHUHAJJICHKAT.

9. Kakyto snepruto B 3B 10mKHBI ©UMETh (DOTOHBI, YTOOBI B pe3yiIbTaTe B3aUMOJACHCTBUS
WX C aTOMapHBIM BOJOPOJAOM MOXXHO OBLJIO TOJYYHUTHh IOTOK 3JEKTPOHOB CO
6
ckopocThio 10"m/c?

10.B ogHOMEpHOM TTyOOKOM MOTEHIUAIBHOM SIIIUKE IMUPUHON L HAXOAMTCS SIEKTPOH.
KakoBa BepoATHOCTb OOHAPYKUTH 3JIEKTPOH BO BTOPOM BO30YKJAEHHOM COCTOSIHUM B
unTepBaiie 0 < x < L/4?

11.KakoBa pgobkHa  OBITH  INUPUHA  OJHOMEPHOTO  OECKOHEYHO  TIIYOOKOI'O
MOTCHIIMAIBHOT'O SIIIHKA, YTOOBI CIIEKTP 3JEKTpOHAa B HEM OBUI JUCKPETHBIM IIPH

300 K?

12.HCHOJII>3y5I IMPUHIOMII Hame, OIIPpCACINTD, KaKOC MAKCHUMAJIbHOC YUCJIO 3JICKTPOHOB B
aTOMC MOI'yT UMCTh OIMHAKOBBLIC KBAHTOBBIC YMCJIa N, |, m.

. 235
13.Haiitu ynenpHyI0 akKTHBHOCTH ypaHa g;U™".

14 Haiitu »sHepruio (B M»3B), Bblgensioniyrocss Mpu  TEPMOSIEPHON  peakiuu
(H?+,He® - H +,He".

15.0mpenenurs yaenbHyo sHeprio (B MoB) csiu siapa ¢C2.



Bapuanr 11.

1. Temneparypa BepxHux cio€B 3Be3nbl paBHa 10 kK. Halitu mnoTtox »Heprum,
U3JIy4aeMbIi ¢ | KM~ 3TOM 3BE3/bI.

2. Temmneparypa abcomoTHO u€pHOro Teiaa u3MeHuIach npu HarpeBanuu ot 1000 K mo
3000 K. Bo ckonpko pa3 M3MEHWJIACh €r0 MaKCHUMallbHasl CHEKTpalibHasl TIOTHOCTD
DHEPTreTHYCCKON CBETUMOCTH ?

3. KaxoBa temmneparypa aOCOMIOTHO 4EPHOro Tea, €CIU JJIMHA BOJHBI €T0 MakCUMyMa
u3nydeHus paBHa 10 Mxm?

4. Tlpu nmoouepeaHOM OCBEIIEHUH MMOBEPXHOCTH HEKOTOPOTO METajljla CBETOM C IJTMHAMU
BoiH 0,35 Mmkm u 0,54 MKM OOHapy>XWJIM, YTO COOTBETCTBYIOIIME MaKCUMaJbHbIC
CKOpocTH (HOTORIEKTPOHOB OTJIMUAIOTCS JIPYT OT jApyra B 2 pa3a. Haiitu B 5B pabory
BBIX0/Ia C MIOBEPXHOCTU 3TOTO METALIA.

5. PentrenoBckue ny4yn ¢ giuuHOW BonHbI 70,8 M paccemBatorcs mapaduHom. Haiitu
JUTMHY BOJIHBI PEHTT€HOBCKUX JIy4eH, paccessHHbIX B Hampasienun: 1) 90 ; 2) 180 .

6. Ompenenuth IIMHY BOJHBI J¢ Bpoiins Ui 37IeKTpOHA, ABMXKYIIETOCS CO CKOPOCTHIO
8
2-10"m/c.

7. JlnuHa BosHBI Je bpoins aBHXKyIerocss Mo KpPyroBoll opOUTe aTtoMa BOJOpOJaA
cocrasiseT 0,67 uM. OnpenenuTs Mo Kakoi opoUTe ABUKETCS AIEKTPOH.

8. DnexTpoH B HEBO30YXKIEHHOM aTOME BOJOpoa moiydu sHepruto 12,1 3B. Ha kaxoii
DHEPIreTUYECKUN YPOBEHb OH Iepemén? CKONMbKO JIMHUM CIIEKTPA MOTYT U3JIyYUThCS
OpU Mepexose 3JIEKTpoHa Ha Oojee HU3KUE dHepreTuyeckue ypoBHU? OmnpenenuTb
JUTUHBI BOJIH OTUX JIMHUU.

9. Ilpu kakoM 3HAYCHHWH TMOTCHIMAIA MEXIY KaTOJOM W CETKOW OyJeT HaOIoJaThCs
pe3Koe MajieHre aHOAHOT'o TOKa B ombiTe Ppanka u ['epima, ecnu TpyOKy 3amoHUTH
aTOMapHBIM BOJIOPOIOM.

10.B rnyOOKOM OJHOMEPHOM MPSAMOYTOJIBHOM TMOTEHIIMAIBHOM SIIHUKE MUPUHOM L
HAXOJUTCS DJICKTPOH. BRIUUCINTE BEPOSTHOCTH MPUCYTCTBUS JICKTPOHA B MHTEPBAJIE
3L/7 < X < 4L/7, ecii OH HAXOIUTCSI B OCHOBHOM COCTOSIHHH.

11.TlomecTumM wyacTully B TJIyOOKMII OJHOMEPHBIM MPSMOYTOJbHBIA MOTEHIHUATbHBIN
AIKUK. BO CKONBKO pa3 pa3sHOCTb DHEPrUM YETBEPTOrO M MATOIO JYHEPrEeTUYECKHUX
ypOBHE# O0JIbLIIE 3HEPTUU YETBEPTOrO YPOBHS YaCTULIbI?

12.Kakoe MakcuManbHOE YHUCIIO P-3JIEKTPOHOB MOXKET HaxoauThes B L-cioe atoma?

. . -3
13.HekoTophlii paiMOaKTUBHBIM M30TON MMEET MOCTOSHHYIO pacnazaa, paBHywo 1,44-10
-1 o
yac . Uepe3 ckoNbKO BpeMeHM pacnanercs 75% mnepBOHAYaIbHOM MacChl aTOMOB?
OTBeT AaTh B CyTKaXx.

14.Hamumwure HCOAOCTAKIIUC 0003HayYeHus B CICAYIOMHUX AACPHBIX PCAKIINUAX:
1) 25Mn55(x1n)26Fe551 2) 13A|27(a!p)x

15.0mpenenuts nedexkt maccel (B a.e.M.) U dHepruro cBs3u (B MsB) smpa aroma
neiirepus {H’.



Bapuanr 12.

1. Uznyuenne ConHina OJIM3KO K CBOEMY COCTABY K HM3JIYyUEHHUIO aOCOJIOTHO YEPHOTO
TeJa, 1Ji1 KOTOPOro MaKCUMYM HCITyCKaTEeJIbHOW CIIOCOOHOCTH MPUXOAUTCA Ha JJIMHY
BonHbl 0,48 mxkm. Haiitn maccy, Tepsemyro ConHLEM B OJHY CEKYHIY 3a CYET
U3JTYYEHHUS.

2. MakcumMyM CIHEKTPajJbHON IIOTHOCTH U3Iy4aTeIbHON CIIOCOOHOCTH 3BE3/bI APKTYpP
npuxoauTcss Ha JauHy BoJHBL 580 HM. IlpuHHMMas, YTO 3Be€3da H3JIyYAaeT Kak
a0COJIIOTHO YE€PHOE TENO0, HAUTH TEMIIEpaTypy MOBEPXHOCTHU 3BE3/IbI.

3. Haiftu mMakcumanbHOE 3HAYEHUE U3JIy4aTelbHOM CIOCOOHOCTH a0CONIOTHO YEPHOTO
tena ¢ remmeparypou 100 K.

4, Ha 0MHKOBYIO IUIACTUHKY MajaeT CBeT ¢ JAiauHOoM BoiHbl 220 HM. Haiitu
MaKCUMaJIbHYIO CKOPOCTh (DOTOIEKTPOHOB.

5. JlivHa BOJHBI MAJAloOIIero u3iydeHus paBHa /1.2 mMm. YeMy paBHa JIMHA BOJHBI
PacCEessHHOT O M3JIy4EHUs, €CIIM YroJl paccesHus paseH 90 , a paccenBarolel yacTuuen
aBisieTcsi: 1) aekTpoH; 2) atoM yriepozaa?

6. HeompeneneHHOCTh KOOPAMHATHI ABUKYIIEHCS YACTHUIBI paBHA J1€0OPOMIIEBCKOM ITMHE
BOJIHBI. UeMy paBHA OTHOCUTEIbHASI HEONPEAECIEHHOCTh UMITYJIbCA ITOM YaACTUIIbI?

7. Ucxons w3 teopun bopa, Haiitu GopMyny mjiss opOUTAIIBHONW CKOPOCTH BJIEKTPOHA B
aToMe BOAOpOia Ha MTPOU3BOJIBHOM dHEPreTuueckoM ypoBHe. CpaBHUTH OpOUTATIBHYIO
CKOPOCTB AJIEKTPOHA HA HU3IIEM DHEPTETUYECKOM YPOBHE CO CKOPOCTBIO CBETA.

8. BeumciuTh HEOOXOAMMYI0 MHUHHMAJIBHYIO Pa3pelialollyl0 CHIY CIEKTPaIbHOTO
npudopa Jj1sl pa3penieHus NePBbIX JABYX JUHUN CIIEKTPa U3JIYYEHUs aToMa BOAOpOa B
cepuu [lamena.

9. C kakoil MUHUMAJIbHOM KHWHETHYECKOW 3Hepruel B 3B J0KeH JBUraTthCsi aToM
BOJIOPO/Ia, YTOOBI MPH HEYIPYroM JO0OOBOM COYIAPEHUH C APYTHM, MOKOSIIIHMCS
aTOMOM BOJIOpOJAA, OAWH M3 HUX ucnyctuia ¢ortoH? Jlo coymapeHuss oba aToma
HaXOoJsITCSI B OCHOBHOM COCTOSIHUM.

10.Yactunia HaxXoguTcsi B TIyOOKOM OJHOMEPHOM HPSMOYTOJBHOM IOTEHIIMATHLHOM
SIIMKE. BBIUUCINTD OTHOLIEHUE BEPOSATHOCTEH HAXOXKIAEHUS YaCTHUIBI B OCHOBHOM U
TPETheM BO30YKJIEHHOM COCTOSIHUN BO BTOPOM TPETHU SAITUKA.

11.KakoBa moixHa OBITH Macca 4acCTHUIIbI, YTOOBI B OJHOMEPHOM OECKOHEUHO TTyOOKOM
o -8 I
NOTEHIMAIBHOM sinuke mupuHoi 10"cm e€ ciektp npu 295 K ObuT AUCKPETHBIM?

12.Haiitu 91CII0 AIEKTPOHOB B aTOME, Y KOTOPOTO B OCHOBHOM COCTOSIHUM 3amOJIHEHbI K,
L, M-ciou u 4s, 4p-000J104KH MOTHOCTHIO, a 4d-0007104Ka - Ha MATYIO YacTh. YTo 3TO
3a aToM?

13. AkTuBHOCTH mpemnapaTa yMenbiuiaack B 250 pa3. CKolIbKUM IepuoaM moiypacnaaa
paBeH MPOTEKILIHIA MPOMEXYTOK BpEMEHN?

14.Haiitu (B MsB) sHepruto, BhLIETAIOUIYIOCS IPU PEAKIIUU 4B+ H? 5B +n'.

15.Haittu (B8 M»aB) sHepruto cBsi3M, NPUXOMSIIYIOCS Ha OJAMH HYKJIOH B SIApE aroMma
KHCJI0pO/Jia O™,



Bapuanr 13.

Temmeparypa aOCONIOTHO 4€pHOTO Tella u3MeHunach npu HarpeBanuu 1o 1000 K no
3000 K. Bo ckonbKko pa3 1 Kak ©3MEHWIIACh €ro YHEPreTUYecKas CBETUMOCTD?

o 2 o
DHepreTudeckasi CBeTUMOCTh a0COMIOTHO Y€pHOro Tena pasHa 3 Br/cm®. Haiitu nnuny
BOJIHBI, OTBEYAIOIIYI0O MAKCUMYMY HCITyCKaTEJIbHOW CITIOCOOHOCTH 3TOrO TENA.

Haiitu quHy BOJHBI, COOTBETCTBYIOIIYI0 MAaKCUMyMy WHTEHCUBHOCTH B CIIEKTpE
abCONIOTHO YE€PHOTO Tela, TemiepaTypa kotoporo pasHa 10 K.

2
[Ipu ocBemeHnn MeTaIa U3 HEro BBUIETAIOT AJIEKTPOHBI CO CKOPOCTHIO 6,5-107KMm/C.
Omnpenenuts B 3B paboTy BhIX0Aa 3JEKTPOHOB U3 3TOI'0 METaJlIa, €CJIU OH MPHU 3TOM
OCBEILAETCA JIydaMH C JIMHOM BOJHBI 400 HM.

®oton ¢ sueprueit 0,4 MsB paccesuicst mox yrimom 90 Ha CBOOOIHOM 3JEKTPOHE.
Haiitu B 5B KMHETHUYECKYIO SHEPTHUIO JIEKTPOHA OTAAYH.

ONEeKTpOH JBWXKETCS B 00JacTH, JHMHEWHbIE pa3Mmepbl Koropod mnopsaka 0,1 Hm.
Hcnonp3yst COOTHOLIEHUE HEONPEAEIICHHOCTH, OLICHUTD B OB KMHETUYECKYIO YJHEPTUI0
JJIEKTPOHA.

[Tokosuiicss aToM BOIOPOJIa UCITYCTHIT (POTOH, COOTBETCTBYIOIIHMIA TOJIOBHOW JTMHUU
cepuu Jlaitmana. Kakyro ckopocth mpuoOpén atom?

Kakomy 351eMeHTY NPUHAUIEKUAT BOJAOPOIONOI00HBIA CIEKTP, JUIMHBI BOJIH KOTOPOrO
B UETHIPE pa3a KOpoue, YeM y aTOMapHOro Bogopozaa’?

OHeprusi CBA3M DJIEKTpOHAa B aroMe paBHa 24,53B. Haitm B 3B »sHepruro
HEOOXOAUMYIO JUIsl yAAJIEHUs] 00OMX AJIEKTPOHOB U3 3TOrO aTOMA.

10.ITomecTuM 3IEKTPOH B TIIYOOKHMH OJHOMEPHBI NPSIMOYTOJBHBIN MOTEHIIMAIbHBIN

sk mupuHor |, KakoBa BEpOSTHOCT OOHAPYKHTH DIIEKTPOH B YETBEPTOM
BO30YKJICHHOM COCTOSIHMM B mHTepBase 1/6 < X < 51/6?

11.1llupuHa TIITyOOKOTO OAHOMEPHOTO MOTEHIIMAIBHOTO SIIUKA, B KOTOPHIA MOMECTHIIH

. 1031 .
yactuy maccoi 107°kr, paBHa 0,2 HM. BbpIUMCINTH Pa3HOCTh IHEPTHMl TPETHETO U
HIECTOr0 PHEPTETUUECKUX YPOBHEN YacTullbl. OTBET BBIPA3UThH B DJIEKTPOH-BOJIbTAX.

12.Ucnonb3ys mpunnmn Ilaynu, yka3arh, Kakoe MaKCHMaJIbHOE YHCIO SJEKTPOHOB B

aTOME MOI'yT UMCTh OIMHAKOBBLIC KBAHTOBBIC YHCJIa N, l.

. 238 ¢ .90
13.Haiitn Maccy ypana ¢,U™", umeromero Takym *e€ aKTHBHOCTb, KaK CTPOHITUN Sr

maccou 1 mr.

. 239
14.Kakoii uzoton obpazyercs u3 ¢o,U™" mociie nByx B u ogHOro a-pacmnajaa?

15.9Heprusi cBsi3M spa aToMa Kuciaopoma O™ pasma 139,8 MaB, simpa dropa oF - -

147,8 M»aB. Onpenenutb, Kakyl0 MUHUMAJIbHYIO SHEPIHI0 HYXKHO 3aTPAaTUTh, YTOOBI
OTOpPBATh OJIMH HYKJIOH OT siapa (ropa.



Bapuanr 14.

2
1. C noBepxHOocTH caxku TUIomanpio 2 cM” npu Temmeparype 400 K 3a Bpems 5 MuHyT
uznydaercs sHeprus 83 JIx. Haittu ko huLmeHT 4epHOTHI Caxu.

2. Ilpu HarpeBaHuu aOCOJIOTHO YEPHOrO Teja JJIMHA BOJIHBI, HA KOTOPYIO MPUXOIUTCS
MaKCUMYM HM3JIy4E€HHs B CIEKTpPE, YMEHbIIWIACH B JBa pa3a. Bo CKOJIbKO pa3 M Kak
M3MEHUJIACh TeMIieparypa tena’?

3. Haitftu TtemmnepaTypy 3Be3pl, NpuHUMas €€ 3a aOCOJIOTHO 4YEpPHOE Telo, €ciu
W3BECTHO, YTO MAaKCMMYM HMHTEHCHUBHOCTHM CIEKTpPA 3BE3[bl IPUXOAMUTCS Ha JUIMHY
5
BOJIHBI 5- 10 cm.

4. Kakyro 3a1epKUBaONIYI0 pa3HOCTh MOTEHIHUATIOB HYKHO MPHIOXKHUTH JJI TOTO, YTOOBI
3a/iepkaTh  (OTORIEKTPOHBI, HCIyCKa€Mble HATPHEM, €CIIH €ro IMOBEPXHOCTb
N -6
OCBEIIIAETCSI CBETOM C JJIMHOM BONHBI 4°107cM, a HpoTodPexT y HATpHsi HAUMHAETCS C
680 am?

5. Haiitu u3menenue qyiMHbI BoJHbI Ipu 3 dekte Komnrona, eciu HabI0AeHNE BEIETCS
NEPHEHIUKYISIPHO K HAPABIECHUIO IEPBUYHOTO MyYKa U3TyUCHHUS.

6. Ilporon, mpoitas pazHocTh noreHuuanoB 200 B, umeer mmuHy BOMHBI J1e bpoitis
2,03 mm. Haiiti Maccy mpoToHa.

7. BBIYHCIUTH, MAarHUTHBIA MOMEHT SJIEKTPOHA, HaXOJAIIErocs Ha rnepBoil bopoBckoii
opOute aroma BOJOPOJA, a TaKXKE OTHOUIEHWE MAarHUTHOIO MOMEHTa K
MEXaHUYECKOMY.

v . +

8. HailiTu KBaHTOBOE YMCIIO, COOTBETCTBYIOIIEE BO30YXIAEHHOMY COCTOsIHUIO MOoHA He',

€CJIM TIPU MEePEX0/i€ B OCHOBHOE COCTOSIHUE ATOT MOH UCITYCTUJI TIOCJIEIOBATENIHHO JIBA
dotona ¢ qmHamu BoH 108,5 am u 30,4 HM.

9. Omnpenenutb Macchl POTOHOB, COOTBETCTBYIOLIMX TOJIOBHBIM JIMHUAM cepuid JlalimaHa,
bansmepa, [1amena.

10.BbIUMCINTh BEPOSITHOCTh OOHAPYKHUTH JJIEKTpOoH B wmHTepBaie /5 < x < 21/5
rJ1yOOKOr0 OJHOMEPHOI0 MOTEHIMAILHOIO SIIUKA HUPUHON |, eciu OH HaXOIUTCS B
OCHOBHOM COCTOSTHHH.

11.byner nu CHeKTp YacTHUIBI Maccou 10%%kr HEIIPEPBIBHBIM, €CIIM OHA HAXOAUTCA B
rI1yOOKOM OAHOMEPHOM MPSMOYTOJIbHOM MOTEHIIUAIBHOM SIIUKE HIUPUHON 5 HM mpH
temrieparype 300 K?

12.Hanucatp popmyity 35eKTpOHHOTO CTpoeHus atoma gocdopa P.

13.0npenenuts NPOMEXYTOK BpPEMEHH, B TEUEHUE KOTOPOrO0 AaKTHMBHOCTb H30TOIA
CTpOHIMA St yMeHbIIUTCA B 10 pas.

14 Haiitu (B M»dB) oHepruto, BBIIEHAIONIYIOCS  TNPU  SAEPHOM  peakiuu
3Li6+1Hl—)gH63+2He4.

27 . .
15.Macca nporona pasHa 1,672-10°'kr. HaiiTu B a.e.M. Maccy HEUTpaJIbHOrO aToma
BOJIOPOJA.



Bapuanr 15.

1. MydenbHas neur mnorpedssier MomHOcTh 1 kBT, Temmeparypa e€ BHyTpeHHEH
MIOBEPXHOCTH IIPU OTKPBITOM OTBEPCTHH ILIOIIANBIO 25 cM? paBHa 1200 K. Cuwuras,
4YTO OTBEPCTHUE NEUM M3JIy4yaeT Kak aOCONMIOTHO 4Y€pHOE TeIOo, HAMTH, Kakas 4acTb
MOIITHOCTH PACCEUBAETCS CTEHKAMHU.

2. Ilpu ocThiBaHMM aOCOJIOTHO UYEPHOrO TeENa B pe3yibTaTe JyYEHCIyCKaHWs JJIMHA
BOJIHBI, COOTBETCTBYIOIIAsi MakCUMyMY B CIEKTPE paclpeieleHHus] SHEpruu Tena
cmectwinach Ha S500HM. OnpenenuTb, Ha CKOJBKO TIpajyCcOB OCTBUIO TEJO, E€CIH
nepBoHavyaibHas Temneparypa ero o6suia 2000 K.

3. Temneparypa Cupuyca paBna 10000 K. Haiftu makcumanbHOE 3HAYEHHE €O
U3JIy4aTelbHOM CIOCOOHOCTH.

4. Onpenenutbh MakCUMaJIbHYIO CKOPOCTHb (DOTODJIEKTPOHOB, BBUICTAIOIIUX W3 METaJlia
MoJ JCHCTBUEM W3JIyYeHUs C JIuHOM BOJHbI 180 HM, ecnu KpacHasi rpaHuULA
dboTodddexTa 115 ITOro Merasia paBHa 275 HM.

5. KakoBa Obuta qyiriHa BOJTHBI PEHTTEHOBCKOTO M3JIYUEHUS, €CIIM MPU PACCESTHUU ITOTO
u3nydeHus rpadutoM moj yriom 60 JUIMHA BOJHBI PACCESHHOTO W3ITYYCHHS
o -9
oKaszanach paBHOU 2,54-10 "cm?

6. Haiitu anuny BonmHbl ae bpoins mis atoma BOAOpOJa, ABMXKYIIETOCS CO CpeAHei
KBaJpaTUYHON CKOPOCThIO Ipu Temieparype 27 °C.

7. Tlokosmuiics non He" ucmycTun poToH, COOTBETCTBYIOMIHII TONOBHOM IUHUU CEpUH
Jlaiimana. 3ToT (QOTOH BBIpBaJI (HOTOIIEKTPOH M3 MOKOSIIErocs aToMa BOAOPOJA.
Kakyto ckopocTh nomyqmst goTo3eKTpOoH?

8. B kakux mpemenax JOJMKHBI JISKATh JJIMHBI BOJTH MOHOXPOMATHYECKOT'O CBETa, YTOOBI
npu BO30YXIEHMM AaTOMOB BOAOpPOAAa KBaHTAaMU JTOTO CBETa paguyc OpOUTHI
AJIEKTPOHA YBEIWYUIICS B 25 pa3?

9. Haiftu unHTepBasibl SHepruu (HOTOHOB I CHEKTpaibHOW cepun bambMepa aroma
BOZOpPOAA.

10. Yactuiia HaxoauTCs B TIYOOKOM OJHOMEPHOM MPSMOYTOJIBHOM IOTEHIIMATILHOM
siuke. OnpenenuTb OTHOUIEHUE BEPOATHOCTEH OOHAPYKUTh 3Ty YaCTHUILY BO BTOPOM
U TIATOM BO30YKJIEHHBIX COCTOSIHUSIX B MIEPBOM TPETHU AIIUKA.

11.Tlpn kakoil ImMpUHE TITYOOKOro MOTEHIUAIBLHOTO MPSMOYTOJIBHOTO SIITUKA CIIEAYET

YUYUTBIBATh TUCKPETHBIN XapaKTEP CIEKTPA YaCTULBI MAaCCOMN 10 %r IIpY TeMIeparype
300 K?

12.3anonHeHHBIN 3JIEKTPOHHBIN CIIOM XapaKTepu3yercs KBAaHTOBBIM 4YHCIOM N = 4,
VYKa3aTh 4HMCIIO 3JEKTPOHOB B 3TOM CJIO€, KOTOPbIE UMEIOT OJMHAKOBHIE KBAHTOBBIE
yucaamMs = 12 ul = 2.

. 7
13.3a xakoi mpoMeXyTOK BpeMeHHu 13 10" aTOMOB aKTHHUS ggAC pacnageTcsl OJUH aTOM?

14 .
14.TIpu 6ombapaupoBke u3oromna azora 7N~ HEHTpOHaMM MOITy4YaeTcsi U30TON Yriiepoaa
14 .
6C™", KOTOpBIi OKa3bIBaeTCA [3-paauoakTUBHBIM. Hamummre ypaBHEHHs 00enx
pEeaKUunil.

15.Kakyro HaumMmeHbIyr0 SHepruto (B MsB) HyXHO 3arpaTuth, 4TOOBI pa3feiuTh Ha
OTIIeTIbHBIC HYKIIOHBI s1ipo 4Be’?



Bapuanr 16.

1. IlpeneOperass moTepsiMU TemJa HAa TEIUIONPOBOJHOCTh, IMOACUYUTATh MOIIHOCTh
ANEKTPUUYECKOr0 TOKA, HEOOXOIUMYIO IJisl HaKaJMBaHWUS HUTH AUaMeTpoM | MM u
nuHoit 20 cm o temnepatypsl 3500 K. Cuurtarh H3i1ydyeHHE HHUTH HU3JyYEHUEM
a0CoOJIIOTHO YE€PHOTO TeJa.

2. B pesynpTaTe HW3MEHEHHs] TEeMIeEpaTypbl aOCOTIOTHO UYEPHOTO Tela MaKCUMyM
CIEKTPAJIbHON TJIOTHOCTH M3J1y4aTesIbHOW CIIOCOOHOCTHU TeJjla CMECTHIICA ¢ 2,4 MKM Ha
0,8 mxM. Kak 1 BO CKOJIBKO pa3 M3MEHIWIIOCh MAaKCUMAIHbHOE 3HAUCHUE U3ITydaTeIbHON
criocoOHocTU?

3. Ha «kakyio [MHY BOJHBI NPUXOJUTCS MAKCHUMyM CHEKTPaJbHOW TIOTHOCTH
HHEPreTUYECKON CBETUMOCTHU a0OCOJIIOTHO YEPHOrO Teja, MMEIOIIEro TEeMIIeparypy
37C?

4. HaiiTu 3amep>KuBaloOlIUMii MOTEHUHAN AN  (DOTOIIEKTPOHOB, HCIIYCKA€MbIX MPHU

OCBEIIIEHNH KNI CBETOM C JUIMHOM BOJIHBI 330 HM.

5. Ilpu »dpdexre Komnrona sHeprusi magaromiero (GporoHa pacupenesiniiach MOPOBHY
MEXIY pacCeTHHBIM (POTOHOM M JJIEKTPOHOM OTAaud. YTOJI paccesHus paBeH 90 .
Haiitu ummynbc paccessHHOTro (hOTOHa.

6. Haiitu niounHy BosHbI Ae Bpoiinst 1i1st mpoTOHOB, MPOIIEAIINX Pa3HOCTh MOTEHIINATIOB
100 B.

7. B xakux mpenenax JOJDKHBI JI€KaTh SHEPTUU JIEKTPOHOB, UTOOBI MPU BO30YKICHUU
aTOMOB BOJIOPOJIa yJlapaMu dTUX 3JIEKTPOHOB PAJANYC OPOUTHI SJIEKTPOHA YBETUUMICS
B 9 pa3? AToM BO1OpOJia HAXOJIUTCSI B OCHOBHOM COCTOSTHUH.

8. Haiitm mHTEpBaN NJWH BOJH, B KOTOPOM 3aKJIOUEHA CIIEKTpasibHasi cepus baibmepa
+
MoHOB He .

9. ¥V kakoro Bogopomomomgo0Horo atoma cepus Ilamena Oynmer coaepkaTh BHIAUMBIA
cBet? HailTu uHTEpBas JJIMH BOJIH.

10.B rinyOokuii OIHOMEPHBIN MPSMOYTOJIEHBIA TMOTEHIMAIBHBIA SIMUK [MHUPUHON |
noMenieH 3iekTpoH. KakoBa BeposSTHOCTH OOHApyX HUTh 3JEKTPOH B IIECTOM
BO30YKJICHHOM COCTOSIHMH B uHTepBaie 21/7 < x < 51/7?

11.Yactua momemnieHa B TJIYOOKHU OJHOMEPHBIH MPSMOYTONBHBIA TOTEHIIMATBHBIN
AWK, BBIYUCIWUTH OTHOIIIEHWE PA3HOCTH DHEPrUil YETBEPTOrO0 U  BTOPOTO
YHEPreTUYECKUX YPOBHEHN K IHEPTUU BTOPOrO YPOBHS YaCTHUIIBI.

12.Kakoe MaKCHMaJIbHOE YHCJI0 P-3JICKTPOHOB MOXKET HaXOIUThCs B M-citoe atoma?
13.Haiitu Maccy cBuHLA, oOpa3yroiierocs u3 1 r ypana B Teuenue 1 roaa.

. 14 4 17
14 HammmuTe HepocTaromee 0003HadeHHE B siiepHOM peakimu ¢C +,He —>gO0™ ' +X,

15.Haiinute suepruto (B MaB), koTopas 0cBOOOAUTCS MTPU COSAMHEHUH OJHOT'O TPOTOHA
Y IByX HEUTPOHOB B aTOMHOE S1]1pO.



Bapuanr 17.

. 2
1. Haiitu sHepruto, u3aydaeMylo 3a | MUHYTY U3 CMOTPOBOT'O OKOIIIKA TUIONIaAbI0 8 cM
IJIABWIBHOM IeuH, eciu €€ temmeparypa pasHa 1200 K.

2. Temmeparypa aOCONIOTHO YEPHOTO Teia M3MeHmIachk npu HarpeBanuu ot 1000 K no
3000 K. Ha ckonbpko M3MEHHIIACH MPHU 3TOM JJIMHA BOJIHBI, HA KOTOPYIO MPUXOAUTCS
MaKCHUMYM CIIEKTPAIbHOW TUIOTHOCTH YHEPTe€TUIECKON CBETUMOCTH?

3. Temneparypa noepxHoctu IlomspHoit 3Be3nbl paBHa 8300 K. Halitu makcumanbHOE
3HAYCHUE U3yYaTeIbHON CTOCOOHOCTH.

4. Ompenenutb MnocTosHHY [lnaHka, ecim  H3BECTHO, 4YTO  (POTORIEKTPOHBI,
. 15
BBIPBIBAEMBIE C MOBEPXHOCTH MeETajuia CBETOM C 4acTtoTo 2,2-107 I'm, moJHOCTBIO

3aICP’KUBAIOTCS OOPATHBIM MOTEHIHAIOM 6,6 B, a BhIphIBacMbIE CBETOM C YaCTOTOU
15
4,6-10" I'r - morennmanoMm 16,5 B.

5. quy PaBHO OTHOIICHHUEC MAKCHUMAJIbHBIX KOMIITOHOBCKHUX W3MEHEHUMN JJIMH BOJIH IIpH
PaCcCCAHNN (I)OTOHOB Ha CBO6OI[HBIX QJICKTPOHAX U Ha Apax aTOMOB BOI[OpOI[a?

6. Haittu nmuny BomHBI ae bpoitns mis atomMa BOmOpOJa, IBIDKYIIETOCS CO CpemaHei
KBaJpaTUYHOM CKOpocThIO mpu Temmneparype 300 K.

7. JlnuHa BonHBI e bpoins nns snexkTpoHa B aTome Bojaopoaa cocrtasisier 0,33 HM.
OmnpenenuTh Ha KaKOi OOPOBCKOU OpOUTE HAXOAUTCS DJIEKTPOH U €r0 KHHETUYECKYIO
SHEPTHUIO.

8. HaiiTn HauMeHBIIYI0 ¥ HauOOJBIIYIO JJIMHBI BOJIH CHEKTPaJIbHBIX JUHUI BOAOPOIA B
yIBTPaQHOIETOBON 00JIaCTH CIEKTPA.

9. Kakyio ycKOpSIOIIyI0 pa3HOCTb MOTEHUIUANOB JOJDKHBI MPOWUTH AIEKTPOHBI, YTOOBI
npu BO30YXKJIEHUM aTOMOB BOJOpOJia yAapaMHU 3THX 3JEKTPOHOB CIEKTP BOJOpOJA
MMEJl TPU CIIEKTpaJIbHbIC TMHUK? HalTh NIMHBI BOJIH 3THX JIMHUU.

10.B rnyOOKHii OJHOMEPHBIM MPSIMOYTOJbHBIH MOTEHIMAIbHBIA SIMUK [THPUHON |
nomelieH 53JekTpoH. KakoBa BepOATHOCTh OOHAPYXKUTh DJJIEKTPOH B OCHOBHOM
coctosiHum B uHTepBaie /4 < x < 31/47?

. -27 . . .

11.Yactuna wmaccoit 10™'r momemnieHa B TJIYOOKHl OJHOMEPHBIM MPSIMOYTOJIbHBIHI
NOTEHUHANBHBIA AWK mupuHon 0,25 HM. OnpenenuTs pa3HOCTh YHEPTUM IATOrO U
IIECTOI'0 SHEPTETUYECKUX YPOBHEN yacTulbl. OTBET BBIPA3UTh B JIEKTPOH-BOJIBTAX.

12.HaiiTu 41ciio 3IeKTPOHOB B aTOME, Y KOTOPOTrO B OCHOBHOM COCTOSIHUU 3anofiHeHbI K,
L, M-ciou u 4s, 4p, 4d-o60mouku. Yo 310 32 aTom?

225
13.Kakass yacTh HaA4YaJbHOI'O KOJHMYECTBA aTOMOB PadINOAKTHUBHOI'O AKTHUHHA 89AC

ocTaHeTcs yepe3 5 cyTok?

14 Hanumure Hemocrarone o0O0O3HAYEHUS B  CIHCAYIONIUX SJICPHBIX  PEAKIHAX:
1) ;N™(n,x)sC", 2) X(p,0)1:Na*.

15.Haittu (B M»B) MUHHMaNbHYIO SHEPryui0, HEOOXOAUMYIO i YJAJE€HUS OJTHOTO
14
npoToHa U3 sapa azora 7N



Bapuanr 18.

1. Haiitu colHEYHYIO TOCTOSIHHYIO, T.€. Koln4yecTBO dHepruu CoJiHIA, MPUXOAsIIeecs
Ha €IMHUILY IUIONIaAM 3EMHON MOBEpXHOCTU. Temmeparypy mnoBepxHocTH CoiHla
cuntarh paBHOM S5800K. WM3znyuenune ConHia cyutarh ONHM3KHUM K HU3IYYCHHUIO
a0CoOJIIOTHO YE€PHOTO Tea.

2. Bo ckoJbKO pa3 HY)KHO YBEIUYUTH TEMIEPATypy aOCOIIOTHO YEPHOrO Tena, YTOObI
€ro HEpreTuyecKkas CBETUMOCTh BO3pocia B 2 pasza?

3. Ha xakyto aivHy BOJHBI MPUXOJUTCS MAKCUMYM HUHTEHCHUBHOCTHU CIIEKTpa aOCOIIOTHO
YEPHOTO TEJIa, €CJIM ero Temieparypa pasaa 5000 K?

4. Kpacnas rpanuna ¢poto3ddexra s HeKoToporo Meramia pasHa 275 um. Haiitu B 3B
paboTy BBIXOJa BJIEKTPOHA M3 METAlJla U MAKCUMAJbHYI0 KHHETHYECKYIO SHEPTHIO
AJIEKTPOHOB, BBIPHIBAEMBIX U3 METAJIJIa CBETOM C JNTMHOW BOJIHBI 180 HM.

5. KoMnTOHOBCKOE CMEIIeHHE ISl PEHTTeHOBCKUX Jydeil ¢ nnuHod BosiHbl 0,01 HM
okasanoch paBHbIM 0,0024 um. HaliTu yros paccessHUSI U SHEPTHUIO AJIEKTPOHOB OTJa4yu
B 5B.

6. JBmKymuiicst 3JIEKTPOH JIOKAIM30BaH B O0JACTU C JUHEHHBIMHU pazMepaMu IMOpsiaKa
-8 o
10" cm. HaiiTi HeonpeeneHHOCTh €r0 CKOPOCTH.

7. HaifTu BO CKOJBKO pa3 CKOPOCTh DJIEKTpPOHA Ha MepBOW OOpOBCKOM opOuTE aroma
BOJIOPOJIa OTJMYAETCS OT CKOPOCTH BJIEKTPOHA Ha TOM Xe OpOuTEe OJHOKPATHO
VOHU3UPOBAHHOIO aTOMA TEJUSI.

8. D-nuHus HaTpus M3IydaeTcs B pe3yjbTaTe TaKOro Mepexoia 3JIEKTpOoHa C OJHOMN
-19
OpOUTHI HAa JPYrylo, IPU KOTOPOM JHEprusi aroMa ymenbinaercs Ha 3,37-1077 k.
Onpenenuts JIMHY BOJIHBI D-TMHUM HATpUS.

9. AtomapHblii BOAOpPOA, IMOJYYHUB DHEPTHI0, MEpPeuiél W3 OCHOBHOI'O COCTOSIHUSI B
BO30Y)KJIEHHOE C TJIaBHBIM KBaHTOBBIM 4MCIIOM N=4. CKOJIBKO CHEKTPAIbHBIX JTHHUI
OylIeT WMeTh M3JIy4yeHUE NpU Iepexoje aToMOB B OCHOBHoe coctosHue? Haiitu
HAaMMEHBIIYIO U HAUOONBIIYIO JJIMHBI BOJIH U3JTyYCHHUS.

10.YacTtuiyy moMecTwiIM B TIIYOOKUM OJHOMEPHBINM NPSIMOYTOJbHBINA NOTEHIIMATbHbBIN
AIIUK. BBYUCINTE OTHOILIEHUE BEPOATHOCTEW HAXOXKIECHUS YACTHUI[bl BO BTOPOM U
TPEThEM BO30YKIEHHBIX COCTOSIHUSX B TIEPBOW YETBEPTH SIIIHUKA.

11.25neKTpOoH HaxOAUTCs B MIyOOKON OAHOMEPHON NPSAMOYTOJIbHOM MOTEHUUAIbHOU sSIMe
HIUPUHON 5 HM B TPEThEM BO30YKJIE€HHOM COCTOSIHUU. PaccuntaTth Ha 1 HM MIIOTHOCTH
BEPOSITHOCTU HAXO0XKJAEHUS AJIEKTPOHA B TOYKE, YAAJIEHHOM OT JIEBOrO Kpas sSMbl Ha
paccrostHue 3.2 HM?

12.Hanucath popMyiTy 3JIEKTPOHHOIO cTpoeHus aroma xjopa Cl.

13.3a 1 rog HavanbHOE KOJWYECTBO PAJMOAKTUBHOIO M30TOMAa YMEHBIIWJIOCH B 3 pasa.
Bo ckonbKO pa3 OHO YMEHBIIUTCS 3a JABa rojaa?

238 206
14.BcnenctBue paaroakTUBHOTO pacana U™ mpeBpariaercs B g;Pb”. Ckonbko o u B-
pacmnajioB OH IPH STOM HCTIBITHIBACT?

15.0Heprust cBSI3U s/pa, COCTOSLIETO M3 JBYX IMPOTOHOB M OJHOTO HEUTpOHA paBHA
7,72 MhB. OnpenenuTs B a.€.M. MacCy HEUTPaIBLHOTO aTOMa, UMEIOIIET0 ATO SPO.



Bapuanr 19.

1. Kak wu3menurtcss oOmiee KOJIUYECTBO M3Iy4yaeMOM TEJIOM OJHEPruu, €cCiIu OIHY
NOJIOBUHY T€Jla HArpeTh B 2 pas3a Oouiblle, a APYrylO MOJOBUHY OXJAIUTh B 2 pasa
POTHUB IIEPBOHAYATILHOTO COCTOSAHUA. Teso cunTaTh a0COMOTHO YEPHBIM TEJIOM.

2. Kakyl0o MOIIHOCTh HAAO MOABOAUTH K 3a4CPHEHHOMY METAJUIMYECKOMY IIAPHUKY
paarycoMm 2 cM, 4TOOBI MOAAEpKaTh €ro temneparypy Ha 27 C BbllIe TeMIEpaTypbl
okpy»xatomie cpennl? TemmepaTypa okpyxkaromieit cpensl paBHa 20 C.

3. Temmepatypa abcomoTHO uépHoro Tema pasHa 1000 K. Ha kakyro nmuHy BOJIHBI
MPUXOJIUTCS MAKCUMYM CIEKTPAIbHOM MIIOTHOCTU SHEPreTUYECKOU CBETUMOCTHU?

4. Yemy paBHa B 5B kuHeTnmueckas sHeprusi (pPOTOIIEKTPOHOB, UCITYCKAEMBIX HATpPHEM,
\ v -8
eclii HaTPU OCBEIIaeTcs CBeTOM ¢ JuinHOM BonHBI 4107 M? [Topor poToaddexra s
Hatpus 680 HM.

5. ®otoH ¢ nnuHoil BonHbl 0,005 HM pacceunBaercs Ha yroa 90 . Onpenenutb UMIYJIbC
AJIEKTPOHA OT/IAYH.

o 115 " 4
6. IlputnHKa ¢ Maccoit 10T HaxonuTCs B 00J1aCTHU C JIMHEWHBIMU pazMmepamu 107 cm npu
T=10 K. IIposiBnisieT 11 Takas NbUIMHKA IPU JBUKEHUN BOJTHOBBIE CBOKCTBA?

7. JlnuHa BonHBI ne bpoins nns snekTpoHa B aToMme Bojaopoaa cocrabisier 0,66 HM.
Onpenenuts Ha KaKOH OpOUTE HAXOJUTCS SIEKTPOH U €r0 YIJIOBYIO CKOPOCTb.

8. Ilpu mepexone aToOMOB BOIOpPOAa W3 BO30YKIEHHOI'O COCTOSHUS B OCHOBHOE OHH
ucnyckaroT (poToHsl Tpex coptoB. Haiitu sHepruu ¢poroHos B 3B.

v o+ ) o
9. IMokosmuiics non Li° ucnyctun (OTOH, COOTBETCTBYIONINN TOJIOBHOW JIMHUU CEPUU
o + o
Jlatimana. DtoT ¢$oTOH BBIpBaNl (OTOIIEKTPOH U3 TMOKOosIIerocss nona He', koTopslii
HaXOJIWICS B OCHOBHOM cOCTOsiHMU. HailTu kKuHeTH4ecKyro 3HEprut0 (OTORIEKTPOHA B
1B.

10.Yactuia B T11yOOKOM OJHOMEPHOM TMPSIMOYTOJILHOM TOTEHIMAIBHOM  SIIITUKE
MIMPUHON | HAXOIUTCS B MEPBOM BO30YKACHHOM COCTOSHMH. OIpenenTh, B KaKuX
Toukax HHTepBajga 0 < X < |/3 MIOTHOCTH BEPOSATHOCTH HAXOXKICHUS YaCTHIIBI
MaKCHMaJIbHa.

11.TTomecTuM D3JIGKTPOH B TIyOOKHUH OJHOMEPHBIA MPSMOYTOJbHBIA IOTEHIIMAIbHBIN
AWK, BO CKOABKO pa3 pa3HOCTh DHEPrUM CEIBMOIO0 WU BOCBMOIO 3HEPre€TUUECKUX
YpOBHEI 00JIbIIIe YHEPTUU CEABMOTO YPOBHSA AJIEKTPOHA.

12.Ucnonb3yss npunuun [laynum, yka3aTh, Kako€ MaKCUMalIbHOE YHUCIO D3JEKTPOHOB B
aTOME MOXKET UMETh OAMHAKOBOE KBAHTOBOE YHCJIIO 1.

. 60
13.Haiitu ynenpHy0 akTUBHOCTH Kojib0ata Co .
14.BeinensieTcst iU MOTJIONIAETCS SHEPTUS B sIZICPHON peaKiuu 4Beg+1H2—)5Blo+0n1.

15.51n0po aToma COCTOMT M3 TPEX MPOTOHOB M JBYX HEUTPOHOB. DHEpPrus CBS3U sApa
paBHa 26,3 M»B. Haittu maccy atoma B a.e.M.. YTo 310 3a atom?



Bapuanr 20.

1. Haiitu, Ha cKoJbkO yMeHbIIUTCS Macca CoyHIIAa 3a TOJl BCIEACTBUE H3IYYECHUS.
Connie cuntath a0COMIOTHO YEPHBIM TenoM. Temneparypa Comaia pasHa 5800 K.

2. Tlpuaumas xoadduiueHt yepHoTsl yris npu temieparype 600 K paBubim 0,8. Haittu
U3JTy4aTeIbHYI0 CIOCOOHOCTD YIJISL.

3. Ompenenuth JJIUHY BOJHBI, HAa KOTOPYIO NPHUXOIAUTCS MaKCUMyM B CIEKTpe
U3JIyYCHUS M MAKCUMAJbHOE 3HAYEHUE U3Iy4aTeIbHOM CHOCOOHOCTU 3BE3[IbI,
umeronied temneparypy 6000 K. Mznyyenue 3Be34bl CUUTATh OJIU3KUM K U3ITYyYEHUIO
abCOIOTHO YEPHOTO Tela.

4. KBantbl cBera ¢ sHeprueil 4,9 3B BBIPBIBAIOT 3JEKTPOHBI U3 MeETaia ¢ paboToi
Bbixona 4,553B. Haiitu MakcUMalbHBII HMMIYJIbC, MEPENABAEMBIA ITOBEPXHOCTHU
MeTajulia P BBUIETE KaKIOT 0 AIEKTPOHA.

5. Yron paccesnus ¢dortona paBeH 90 . Yrom ormaum snextpona paBeH 30 . Haiitu
HHEPTUIO Majaroiiero GoroHa B 3B.

6. Uemy paBHa OTHOCUTENbHAs HEONPEICICHHOCTh HWMITYJIbCA YACTHIBI, ©CIHU
HEOMPECICHHOCTh €€ KOOPJAMHATHI paBHA JEOPONICBCKOW IJIMHE BOJHBI JTOMN
YaCTUII?

7. Haiitu paguyc mnepBoii GOpPOBCKOW 531eKTpoHHOM opbuthl mns Li'™" u ckopocts
3JIEKTPOHA Ha HEM.

8. CKONBKO CIHEKTpadbHBIX JUHUKA OyAeT WMCIycKaTh aTOMapHBIA  BOJOPO/I,
BO30YKIEHHBIN AJIEKTPOHAMH, UMEIOIKUMH dHepruio 12,7 3B. Halitn MakcuManbHyrO
Y1 MUHUMAJIBHYIO JJTMHBI UCITYCKAEMOT O U3JTy4EHHUS.

9. Brruucnuth Maccel (P OTOHOB, KOTOPBIE MCITYCKAIOT: 1) aTOM BOIOpOJA; 2) MOH TeNHs
+ o+ .
He"; 3) won Li'", Haxonsmuecs B IEPBOM BO30YXIEHHOM COCTOSIHUH, TPHU MEPEXO0JIe
UX B OCHOBHOE COCTOSIHHE.

10.KakoBa BEpOSTHOCT, OOHAPYKUTh YACTHUIy B TIEPBOH UYETBEPTU TITyOOKOIO
OJTHOMEPHOI'0 MPSMOYTOJIBHOI'O0 MOTEHIMAIBHOTO SIIHWKA, €CIM OHA HAaXOIUTCA B
OCHOBHOM COCTOSHUM?

11.Kakoil mupuHBl @ HaAO B3ATh TJIYOOKMI OJHOMEPHBIA MIPSIMOYTOJbHBIN

N . 1028 N

NOTEHIMAIBHBIN SIIHUK, YTOOBI yacTula Maccod 10 °°Kr mmena B HEM JUCKPETHBIN
criektp nipu 10 K?

12.HaiiTu yuCIlio 37IEKTPOHOB B aTOME, Y KOTOPOT'0 B OCHOBHOM COCTOSIHUH 3aIlOJIHEHBI K,
L, M-ciiou u 4s, 4p-000109KH MMOTHOCTEIO, a 4d-0007109Ka - HAMmOJOBUHY. UTO 3TO 3a
atom?

. 7
13.3a xakoit mpoMeKyTok BpeMeHH u3 10" aTOMOB aKTHHUS pacmaeTcs OAuH aToM?

14 Haiitu HaumMeHblliee 3HaueHue HHepruu (B M»oB) y-kBaHTa, JOCTATOYHOTO IS
N 2 1, .1
OCYIIIECTBIICHUS peaKIMK pa3jioxeHus aeirona ;H+hv—H™+on".

. 27
15.Haiinure (B MaB) sHepruto cBsi3m szipa atoma amoMuHus 13Al".



Bapuanr 21.

1. MoOXHO YCIOBHO NPHUHATH, YTO 3eMJIS M3JIy4aeT Kak Cepoe TeNo, HaxoJslleecs Npu
temneparype 280 K. Haiitu ko3dduumeHtT depHOTHl 3emiiu, €clid HUHTerpaibHas
. 2
u3JydaTenabHas ClioCOOHOCTh €€ MOBEpXHOCTH paBHa 325 JIx/(M™-u)

2. Ilpu HarpeBaHu# a0COMIOTHO YEPHOTO TEJa €ro TeMIrepaTypa yBelInduiach B 2 pasa, a
JUIMHA BOJIHBI, HA KOTOPYIO INPHUXOJUTCS MAaKCHMyM B CHEKTPE H3JIyYCHHs Tena,
yMmenbmiach Ha 400 aM. OnpenenuTs KOHEYHYIO M HAYaJbHYIO TEMIIEpaTypy Tena.

3. Eciiu Temneparypa abcomtotHo 4é€pHoro tenma paBHa 6000 K, To uemy paBHa ero
MaKCUMaJbHas U3lyyaTeiabHast CIoCOOHOCTh?

4. Ha munkoByro (A = 3,03B) muactunky nagaer ynbTpaduOIETOBOE H3IYYECHHE C
mHOM BosHbI 0,2 MkM. HailTm MakcumalibHble KHHETUYECKHE HSHEpruio B 3B u
CKOPOCTb (POTORJIEKTPOHOB.

5. JlnuHa BOJIHBI MaJarolMX PEHTreHOBCKuX Jiyded paBHa 0,01 M. M3mMeHeHue MJIMHBI
-10 N
BOJIHBI NpU paccesHuu paBHO 2,410 cm. Haiftu yron paccesHust u B 3B sHepruro
AJIEKTPOHOB OT/IAYHU.

6. Snpo aToma remus JIBHXKETCS MO OKpyx)HocTu ¢ paauycoM 0,83 cM B OZHOPOJHOM
. 9 -2 .
MAarHuTHOM IIOJIE C MAarHUTHOW wuHAyKumen 2,5-10°Tn. Hantu mimHy BONHBL 1€
bpoiitsa s sigpa atoma renusi.

7. Haiftu mnepuoj oOpailieHuss 3JIEKTpOHA HAa MEpBOM OOpOBCKOW opOuTEe B aTome
BOJIOPOJIA U €r0 YIIIOBYIO CKOPOCTb.

) + ) )
8. Ilokosuuiics non He  ucmycTun ¢pOTOH, COOTBETCTBYIOMIMI TOJOBHOW JIMHUU CEPUU
Jlatimana. Kakyto cKopoCTb MpUOOPEN MOH BCIEICTBUE OT/Iaun?

9. Haiitu mHTEpBaN IJWH BOJH, B KOTOPOM 3aKJIIOUEHA CIEKTpasibHasi cepusi baibmepa
JUIs1 aTOMa BOAOPOAa.

10.B rryOOKwiA OTHOMEPHBIA TMOTECHITUAIBHBIN ANUK MUAPUHON | TOMECTHIN 3IIeKTPOH.
BblUyuCINTE BO CKOJIBKO pa3 BEPOSITHOCTh HAXOXKICHHS DJIEKTPOHA B ISTOM
BO30Y)KJICHHOM COCTOSSHUM B wuHTepBayie I/5 < X < 3I/5 MeHbIne BepoSTHOCTH
HAXOXIEHUS DJIEKTPOHA B TPETHEM BO30YKJIEHHOM COCTOSIHUU B TOM K€ HHTEpBAJe.

v -27 o

11.Yactuua maccoit 10t Haxonurcs B IIIYOOKOM MOTEHUMAIBHOM SIIMKE MIUPUHON

0,2 HM. BbIlUHCINTD Pa3HOCTh 3HEPrHil YETBEPTOr0 M IIECTOTO SHEPreTUYECKUX
ypoBHel yacTuipl. OTBET BBIPA3UTh B JIEKTPOH-BOJIBTAX.

12.Kakoe mMakcuManbHOE YUCciI0 d-37eKTPOHOB MOXKET HaxoauThes B L-cioe atoma?
. 32 .
13.Haiitu paaroaktuBHOCTh pochopa P~ maccoit 1 mr.

14.TTpu 6omMOapIUpOBKE U30TONA JIUTUS 5Li® sipaMu JIeUTepus - 1eUTOHaMu o0pa3yercs
JBE o-yacTullbl. Hanummure saepHyto peakiuro.

15.Kakyro HaumMmeHbIyro 3Hepruto (B MaB) HyXHO 3aTpaTuth, 4TOOBI OTOpBaTh OJWH
. 14
HEUTPOH OT siapa azota 7N ?



Bapuanr 22.

1. Ab6comotHO u4€pHOe Teno, wuMmerouiee Qopmy mapa guamerpom 10 cm,
NOJIIEPKUBAETCA IIPM HEKOTOPOW IIOCTOSIHHOM Temmeparype. Haiitu Temmeparypy
TeNna, €CJIM U3BECTHO, YTO MOIIHOCTD U3JIy4eHM 11apa paBHa 1 kBT.

2. MakcuMyM MHTEHCUBHOCTH U3JTy4Y€HUS 3BE3/bl MPUXOAUTCS HA TMHY BOJTHBI 290 HM.
Haittu TemnepaTypy HOBEpXHOCTH 3TOU 3BE3/IBL.

3. Kycok cranu, Harpetsiit 1o TemnepaTtypbl 800 -C, CBETUTCS IPKUM BUIITHEBO-KPACHBIM
CBETOM. A NpO3pauHbId KYCOK KBapla IpH TOM TeMmIepaType COBCEM HE CBETHUTCS.
[Touemy?

4. Haittu nopor ¢orosddexra (HanOOIBIIYIO JIUHY BOJIHBI) AJI KaJIUs, €CIU JJIs HEro
paboTa BBIX0OJa MJIEKTPOHOB paBHa 1,92 3B.

5. llpu »sddexre Kommrona paccesHHBIM KBAaHT OTKIOHWICS Ha yron 60 or
MIEPBOHAYATILHOTO HAMPABICHUS ABWKEHUS, a DJICKTPOH OT/IAadd ONMKCAJl B MAaTHUTHOM
-2
nojie OKpY>KHOCTh paguycoM 1,5-10“m. Hanpsixennocts marautHoro noss 200 2 (19
— 103 .
= 10°/(4n)A/m). HaliTu niuHy BOJTHBI T1a1af0IIEr0 KBaHTA.

6. Teno maccoit 1 T gBuxeTcst co ckopocThio 60 kM/4. Bo CKOIBKO pa3 qjirHA BOJTHBI 1€
Bpoiinsg aToro Tena MeHbliie JUIMHBI BOIHBI (DOTOHA C TOM Ke DHEpruei?

[V} [V} [V} +
7. Haiitu nepuoj oOpallleHus 3JIEKTPOHA Ha nepBoi OOpoBcKoi opoute nona He' u ero
YIJI0BYIO CKOPOCT.

8. INokosmuiics woH Li™" ucmyctun GOTOH, COOTBETCTBYIOMIUIA TONOBHOM IMHUU CEpUH
Jlatimana. DT1oT (OTOH BBIpBal (POTOIIEKTPOH M3 MOKOSIIETOCS U3 TMOKOSIIErocs
aToMa BOJOPOJa, KOTOpBIM HAXOIWJICS B OCHOBHOM cOCTOSIHMM. Haiftu ckopocThb
(OTO3IEKTPOHA.

9. AToM BOIOpOAAa B OCHOBHOM COCTOSIHMM MOTJIOTMJI KBAaHT CBETa C JJIMHOM BOJIHBI
92 um. OnpenenuTs painyc JIEKTPOHHON OpOUTHI BO30YKIEHHOT'O aTOMa BOA0PO/IA.

10.Yactrma HaxoquTCs B TIIYOOKOM MOTEHIMAIBHOM sTuKe mupuHou |. Onpenenuts B
Kakux Toukax uHTepBajia I/3 < X < 21/3 maoTHOCTh BEPOSATHOCTH OOHAPYKUTH YACTHUILY
MUHHMMaJIbHA, €CJIM OHA HAXOJUTCS B TPETHEM BO30YKIEHHOM COCTOSIHUM.

11.Kakoii gomkHa OBITH Macca 4YacTHIBl, 4YTOOBI B TJIyOOKOM OJHOMEPHOM
NOTEHIIMANbHOM simiuKe ImupuHOM 10 HM OHAa WMena AWCKPETHBIM CIEKTp MpH
temreparype 100 K?

12.3anonHeHHbIN 3JIEKTPOHHBIN CJIOW XapaKTEepU3yeTCsl KBAHTOBBIM YHCIOM n = 5.
VYkazaTh 4MCIIO 3JEKTPOHOB B 3TOM CJIOE€, KOTOPbIE UMEIOT OJMHAKOBHIE KBAHTOBBIE
yucimams =-12ul =4.

13.HaiiT mpoMeXyTOK BpEMEHH, B T€UEHHE KOTOPOTO aKTUBHOCTh M30TOMA CTPOHIIUSA
90
Sr ymensmnaces B 100 pas.

N 232
14.Kakoii u30T0I 00pa3yercs U3 go TN mociie 4eThipex o U ABYX [B-pacmanoB?

15.Haiingute nedext Macchl (B a.€.M.) U dHepruto cBs3u (B MaB) sapa atoma nerepust H



Bapuanr 23.

Temmeparypa BOJIOCKA DJIEKTPUYECKOW JaMIIbl, MMUTAEMONH TIEPEMEHHBIM TOKOM,
KoseOeTcs, mpuuéM pa3HHIA MEXITYy HAauOOIBIICH W HaMMEHBIICH TeMmIeparypamu
HaKana BOJocKa oueHnBaercsi B 80 C. Bo ckoibko pa3 u3MEHsSEeTCs 001IMasi MOITHOCTh
U3JIYYEHUSI BCIEICTBUE KOJICOAHMsS TeMIepaTyphl, €Clid cpeaHee €€ 3HaueHUE PaBHO
2300 K. IIpuHATH, 9TO BOJIOCOK M3ITydaeT Kak abCOMIOTHO YEPHOE TEJIO.

. 2
MomHOCTh U3NMydeHHUsT a0CONIOTHO YEPHOIO Tella, MMEIOIIEro MOBEPXHOCTh 1 M,
paBHa 100 kBT. Halitu Temneparypy abCOIIOTHO Y€pHOTO TENa.

MakcuMyM CHEKTpalbHOM ITUIOTHOCTH DJHEPreTUYECKON CBETUMOCTH aOCOIIOTHO
4y€pHOro Tena npuxoautcs Ha anuny BosHbl 500 HM. KakoBa Temneparypa abCcoI0THO
yépHoro Tena’?

Ha muiacTuHKy mnagaer MOHOXPOMATHYECKMWA CBET C JIMHOM BOJHBI 0,42 MKM.
Hcnyckanne  DNEKTpPOHOB — NPEKpAIlaeTcs  IPU  3aJE€pKUBAIOLIEH  Pa3HOCTH
norernuanioB 0,95 B. Haittu B 3B pabory BbIXo/la 3JEKTPOHOB C TOBEPXHOCTH
MJIACTUHBI.

Haiitn mMmysib¢ KOMIITOHOBCKOTO JJICKTPOHA OTJIayd, €CJIM HM3BECTHO, YTO (POTOH,
-10 °
NepBOHAYaIbHAS JJIMHA BOJIHBI KOTOporo 5-10 " cm, paccesuics o yriiom 90 .

[Touemy 371€KTpOH HE MajaeT Ha AaPO aToma?

Haiitu nepuon oOpaieHusi 3JeKTpOHA Ha MEpBOM OOpPOBCKOM OpOUTE IBYKPATHO
MOHW3UPOBAHHOTO JINTUS U €T'0 YTIIOBYIO CKOPOCTb.

3a cueT MOHOXPOMAaTHUYECKOT0 M3ITyYEHHUs] aTOMOB BOJIOpOa B BoJib(hpaMe BO3ZHHUKAET
dboroadpdext (pabora Bbixoma 4,53B), nmpu KOTOPOM MaKCHUMaJibHasi CKOPOCTh
dorosmexTporoB cocrassier 1,41-10°m/c. Omnpenenuts B 3B 3Hepruio Bo30yX IEHUS
aToMa BOJIOpOAA.

Bo ckonpko pa3 nOTCHOHAJI MOHMU3alKU JIBYKPATHO MOHU3UPOBAHHOI'O JIMTHUSA OoupIIe
OJHOKPATHO MOHU3UPOBAHHOI'O reaus?

10.YacTuma B T1y0OKOM OZHOMEPHOM MOTEHIIMATBHOM SIIHMKE HAXOTUTCS B OCHOBHOM

coctostHuU. KakoBa BEpOSITHOCTh HAWTH YACTUILY BO BTOPOIM TPETH SIIIUKA?

11.TTomecTuM DJIEKTPOH B TIYOOKUH OJHOMEPHBIA MPSMOYTOJbHBIA IMOTEHIIMAIbHBIN

SAIMK. BO CKOJNBKO pa3 pa3HOCTh JHEPTUM NIATOIO U TPETHETO JHEPreTUUYECKUX
ypOBHEil O0JIbLIIE 3HEPTUU YETBEPTOrO YPOBHS JIEKTPOHA?

12.Kakoe MakCHUMaJIbHOE YHCIIO QJICKTPOHOB B aTOMC MOI'YT HMMCTb OJHWHAKOBBLIC

KBAHTOBBIC "HCJa N.

13.HaiiTi yaenpHyi0 aKTHBHOCTb PagoHa ggRN".

14.Kakoe konmuuecTBO 3Hepruu (B MaB) ocBOOOXk1aeTcsi WK MOIJIOMAETCS B SAEPHOM

peaxiun ,Ca*+H —1oK*+,He".

15.KaKyro HaMMEHBIIYIO SHepriio (B MoB) Haf0 3aTpaTHTh, 4TOOBI pasaeuTh sapo ;He’

Ha JIBE OJIMHAKOBEIE YacTu?



Bapuanr 24.

1. Tlpunumas korpduneHt yepHoThl yrisa npu temmneparype 600 K paBabiM 0.8, HailTH
2
SHEPIHUI0, U3JIYYaEMYIO C MOBEPXHOCTH YIJIS ILNTOMIAABI0 5 ¢M™ 3a BpeMs 10 MuHYyT.

. 8
2. MouiHocTh H3ilydeHusi abcomoTHO uépHoro tena paBHa 10°kBt, a makcumym
W3JIy4EHUS IPUXOAUTCS Ha JuIMHY BosHbI 600 HM. HaiTu momane tena.

3. Temmneparypa abcomtotHo uépHoro Tema paBHa 1000 K. Haiitu wmakcumanbHOE
3HAYEHHUE U3JTyYaTeIbHON CIOCOOHOCTH Tea.

4. Kakoii HaMMEHBIIIEH CKOPOCTHIO TETUIOBOTO JBIKCHHSI TOJKHBI 00J1a1aTh CBOOOTHBIC
AEKTPOHBI B TwiaTuHE (A = 5,3 3B) 111 TOro, 4T00BI OHU CMOTJIM TOKUHYTh METaJL1?

5. TIpi KOMITOHOBCKOM DACCESHHH PACCESHHBI KBAHT OTKIOHHICS HAa yrom 60 oOT
NIEPBOHAYAJILHOIO HAIIPABJIEHUS JBMKEHHUS, a 3JIEKTPOH OTJA4d ONUCAT OKPYXHOCTb
paauycoM 1,5 cM B MarHuTHOM ToJie ¢ HanpsbkeHHocThio 200 O (10 = 103/(47T)A/M).
Haiitn miivHy BOJHBI Mafaromero KBaHTa.

6. Haiftu nnuny BonHBI jae bpoiins aiis 37eKTpoHa, KUHETHYECKash dHEPrusi KOTOPOro
paBHa 10 x3B.

7. ATOM BOZIOpOJila B OCHOBHOM COCTOSIHMHM TIOTJIOTHJI KBaHT CBETa C JJIMHOW BOJIHBI
121,5 uam. OmnpenenuTs paauyc dJJIEKTPOHHOM OpOUTHI BO30YXAEHHOTO aroMa
BOJIOPOJA.

8. B cmekTpe aTomMapHOro BOJOPOJa HM3BECTHBI IJIWHBI BOJIH TPEX auHUM: 97,3 HM,
102,6 um u 121,6 um. Haiiti 1iuHbBI BOJIH APYTUX JUHUN B JAHHOM CHEKTPE, KOTOpPbIE
MO>KHO Tpe/ICcKa3aTh C MOMOIIBIO ITUX TPEX JIMHUH.

+
9. Bo ckonbKO pa3 MOTEHLMAJ MOHU3AIMK OJTHOKPATHO MOHM3UpoBaHHOrO He' Oombiie
NOTEHIMAJI MIOHU3aLMKA aToMa BOAOPOIa.

10.D5eKTpOH MOMECTHIM B OAHOMEPHBIN TITyOOKH# MOTEHIMAIBHBIA SIUK MIHPUHOH |.
OmnpenenuTh OTHOIIEHHE BEPOSATHOCTEH HAXOXACHUS OSJIEKTPOHA B OCHOBHOM
coctosiiuu B unTepBaie 1/2 < x < 31/4 u yeTBepTOM BO30YKICHHOM COCTOSIHUH B TOM
’Ke HHTEpBaJIe.

. . 130
11.B rnmy0O0OKOM MOTEHITUATBLHOM SIITUKE MUPUHON 4 HM HaXOAUTCS YacTuiia Maccoit 10
kr. [Ipu kakux Temmneparypax CIeKTp 3TOM YaCTUIIbI MOKHO CUMTATh CILIOIIHBIM ?

12.Hanucate Qopmyny 3JEKTPOHHOTO CTpOeHHs aromMa Kainpiusi Ca B OCHOBHOM
COCTOSIHUU.

225
13.Kakasg YacTb Ha4aJIbHOIO KOJHMYECTBA AaTOMOB PAAUOAKTUBHOI'O AKTHUHHA Ac

octaHercs uepe3 15 cyTok?

14.3anuimmTe B pa3BePHYTOM BHIE SACPHYIO peakmuio oF (p,a)s0'’. Haiimure (8 MoB)
SHEPTHUIO ATOM PEAKIIUM C YUETOM 3HAKA.

15.Haiitu mMaccy HEWTpaibHOrO aTomMa BOAOpona (B a.€.M.), €CIIM Macca MPOTOHA paBHA
-27
1,673-10 k.



Bapuanr 25.

1. Haiitu 3a xakoe Bpems Macca CoOJHIIA YMEHBIIMTCS BJIBOE BCIIEACTBUE H3IYUYCHUS.
Temnepatypa moBepxHoctu Comnma paBHa 5800 K. Comuie cuutaTh aOCOMIOTHO
YEPHBIM TEJIOM.
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2. KakoBa MOIIHOCTh HU3Ty4eHHs aOCOMIOTHO YEPHOrO Tena IuIomanpio 1 Mm%, ecnu
MaKCUMYM €ro U3JTy4eHUs] IPUXOIUTCS Ha JUIMHY BOJIHBI 600 HM.

3. KakoBa TemmepaTypa aOCOMIOTHO YEPHOrO Tela, €CIM MAaKCUMyM B €ro CIEKTpe
W3JIy4EHUS IPUXOAUTCA Ha JyIMHY BOJHBI 400 HM.

4. Haiitu kpacHywo rpanuity dorodddekra mis qurus (A = 2,45B) u nHatpus (A =
2,3 3B).

5. HaiiTu BenmuuyMHYy KOMIOTOHOBCKOTO CMEIIEHUS M YIoJj, IOJ KOTOPBIM paccesuics
(GOTOH, eciu U3BECTHO, YTO MepBOHAYANIbHAS AJIMHA BOJIHBI (hoToHa paBHa 0,003 HM, a
CKOPOCTb 3J1€KTpoHa oTAauu paBHa 0,6 ¢, Tae ¢ - CKOpOCTh CBETA.
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6. Teno wmaccoit 107t nBmwxkercs B chepe ¢ auamerpom 10°M. Onpenenutsb
HEONPEJEIEHHOCTh CKOPOCTH TENA.

+ v

7. Uon He B OCHOBHOM COCTOSIHMM IIOIJIOTHJI KBAaHT CBeTa ¢ IMHOM BOJHBI 30,4 HM.
~ . +
Onpeaenuts paanyc dIEKTPOHHONU OpOUTHI BO30YKIEHHOTO HoHa He .

8. B pesynpTaTe 60MOApAMPOBKH aTOMapHOTO BOJIOPOJA JIEKTPOHAMH BO3HHK CIEKTP
U3NydeHUusd, HauOonbluas JJjIMHa BOJHBI KoTtoporo 1,88 mxm. Omnpenenurtsb
HAaMMEHBIIYIO JJIMHY BOJHBI M 3HEPTUIO OOMOapAUPYIOIIUX 3JIEKTPOHOB B 3B.

9. ®otoH ¢ sHeprueit 40 3B BbIOWIT 37EKTPOH U3 HEBO30YKIEHHOIO aromMa BOAOPOJA.
Kakyro ckopocTh OyJ1eT UMETh 31EKTPOH BJIajiv OT sA]ipa aToMa?

10.YacTumia HaXoaUTCS B MATOM BO30YKJI€HHOM COCTOSTHUM B IITyOOKOM MOTEHIIMAIBHOM
summke mupuHoi |. Ompenenuth, B kakux Toukax uHTepBaia 21/5 < x < 3I/5
IUIOTHOCTh BEPOSTHOCTH HAaXOXKIACHUSA YaCTHUIBI MaKCHUMaJIbHAa.

11.[IupuHa r1y6OKOro MOTEHIHUAIBLHOTO SIIMKA, B KOTOPBIA MOMEIIEH 3JIEKTPOH, paBHA
10 uM. BpruucnuTh pa3HOCTh SHEPTUMl YETBEPTOrO W BOCHMOTO SHEPreTHUYECKHX
ypOBHEH 3neKTpoHa. OTBET BBIPA3UTH B 3JIEKTPOH-BOJIbTAX.

12.3amonHeHHbIA SJEKTPOHHBIA CIOW XapaKTepU3yeTCsl KBAHTOBBIM YHCIOM n = 3.
OnpenenuTe 4YUCIO 3JIEKTPOHOB B 3TOM CJOE, KOTOPbIE HMEIOT OJMHAKOBBIE
KBAHTOBBIE yuciia Mg = 1/2 u m = -2. OTBET IOSICHUTb.
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13.TIlocrostHHas pacnaja paAMoaKTUBHOTO BemiecTBa paBHa 1,44-10 gac™. Yepe3 cKOIbKO
BpeMeHH pacnajercs 3/4 nepBoHayanbHON Macchl aTOMOB?
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14.3anummuTe HegocTarolee 0003HaueHUe B siaepHoi peakiuu 13Al7 +X—1H™+,Mg™.

15.0mnpenenuts (B 9B) sHEpruto, KOTopasi BRIICTUTCS MPU 00pa30BaHUU U3 TIPOTOHOB U
HEUTPOHOB sijep renus ;He" maccoii 1 r.
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