2013 39AH6-13-1__ ApTioxos H.10.

v 5 ~ -
1. MowHocTb M3nydyeHna abcontoTHO Y€pHoro Tena pasHa 107 KBT. Haitn naowagb mnanyyatoweid NOBEepPXHOCTU
Tena, ecnn W3BEeCTHO, YTO [A/IMHA BOJIHbl, HAa  KOTOPYK NPUXOAUTCA MAKCUMYM CNEKTPasbHOW MAOTHOCTU

v -5 2
9HepreTUYeCcKom CBETMMOCTH, paBHa 7-10 ~ cm. OteeT:S=6Mm".

2. OnpeaennTb MaKCUMMA/bHYO CKOPOCTb V., GOTO3/IEKTPOHOB, BblJIETAOWMX M3 MeTanna nog AeUcTBUEM Y-
v -11 8
W3lyYEHUA C ASIMHOM BOAIHbI A=0,2 107" m. OTBeT: Ve = 2,68 10° m/c.

3. [aBneHue cBeTa C A/MHOM BOHbI A=600 HM, NajaloLLEro HOPMAJIbHO HA YEpPHYK NoBepxHOCTb, P=3 Klla.
2 o
Onpepenntb uncno N poToHOB, Nagatowmx 3a Bpemsa t=20 cek Ha naowaab S=1 Mm” 3TOM NOBEPXHOCTW.

OTseT: N =5,43 10>,

4. ®otoH npu addekte KomntoHa paccesancs Ha cBOBOAHOM 3/1EKTPOHe Ha yron /4. OnpeaennTtb 3HEPruio
nagatolero ¢oToHa, eciv A/IMHA BOJIHbI pacceaHHoro ¢otoHa A,=11,3nm. OTseT: £,=0,12M3B.

5. Onpeaenutb AAvHY BOJIHbI Ae Bpoina Ag 4N8 371eKTPOHOB, 60MBapAMPYIOWMX AHTUKATOA PEHTreHOBCKOWM

TPY6KK, CNn rpaHmLLa CNIOLIHOTO PEHTIEHOBCKOMO CNEeKTPa NPUXoANTCA Ha ANUMHY BOJIHbI A = 3 HM.
OtBeT: Ag = 0,06 HM.

" -8
6. AnuTenbHOCTb BO3OYKAEHHOMO COCTOAHMA aTOMa BOAOPOAA COOTBETCTBYET NpumepHo At =107 c. OnpegennTb
. -8
HeonpeaenEHHOCTb SHEPTMN B STOM COCTOAHMUMN. OTseT: AE 2 6,6-10 " 3B.

o v v o v -10
7. HelTpoH Haxogutca B oaHOMepHo 6eckoHeuyHo rAy6oKoi noTeHumanbHoi Ame wwupuHon d = 107 m ¢
abCoNOTHO HEMPOHULAEMbIMU CTEHKamMM. Hailgute HauMMeHblylo PasHOCTb ABYX COCEAHWMX 3SHEepreTUYecKmx
YPOBHEeMN HelTpOHa. OtseT: AE i, = 0,062 3B.

8. 9J'IGKTpOH BBEIOMBAeTCs M3 aToMa BOAOPOJA, HAXOAALICIOCd B OCHOBHOM COCTOSIHHHU, q)OTOHOM C 3H€p1“PICI>i

17,7 3B. Onpenenuts CKOPOCTh AJIEKTPOHA 32 MpeiejaMH aToMa. Otset: v =1,2-10° m/c.

9. CKONbKO aTOMOB pafioHa pacnaaérca 3a cyTkun u3 1 maH. atomoB? Mepuog nonypacnaga pagoHa Ty, = 3,8 gHA.

OtBeT: AN = 1,67-105 aTOMOB.
10. CneaytolLyto AAepHYI0 peakL Mo HanMwnTe B pa3BepHyTOM BUIe 1 onpegenute X: | (a, n) X.
OTseT: 132 P.

11. dHeprua cBA3K aapa, COCTOALLENO U3 ABYX NPOTOHOB U OAHOrO HEMTPOHA, paBHa 7,72 MaB. Onpeaenute maccy
HEeNTPaNbHOro aToMa, UMeLLEro 3To AAPO. OTtBeT: m, = 3,01603 a.e.m.

12. Aapo atoma nTuA gLi ~ 3axBaTblBasA AEWTPOH, PacnafaeTca Ha ABe a-4acTuLbl. HanucaTtb AAEPHYIO peaKkLuio

W onpeaennTb SHEPruto, BblAENAOLLYIOCA NMPU STON pPeakuum. OTtBeT: Q = 22,38 M3B.



2013 39AH6-13-1__ Axmetos P.[.

1. A6CONIOTHO YepHOe TeNo HarpeTo Ao TemnepaTtypsbl t; = 327 °C. MNocne NoBbIWEHUS TeMNepaTypbl CymMapHan
MOLLHOCTb €ro TeMJIOBOro U3/y4eHWUa yBenndunacb B 2,5 pasa. Ha cko/ibKo rpagycoB NoBbicuMAacb TemnepaTypa
Tena? OtseT: AT = 154 K.

2. KaKylo MaKCMMasibHYH CKOPOCTb MOFYT MOJIYyYUTb BbiPBaHHbIE W3 Ka/MA 3/1EKTPOHbI NPU 06y4eHUU ero
YyNbTPadn0NEeTOBbIM CBETOM C AIMHHOM BOMHbI A=0,2MKM? PaboTa BbiXxoAa AN Kanua pasHa A, =2 3B.

OTBET: Vo= 1,22 10° m/c.

3. HaliTu panHy BOJIHbI M 4ACTOTY U3NIyYeHUA, ecnn sHeprus GOTOHOB pPaBHA IHEPTMM MOKOA 3/MeKTpPoHa. Kakoro
-12 20
TMMa 3TO U3nyyeHune? OtBeT: A=2,4 107" m, v =1,2 107 Ty, y-u3nyyeHue.

4. Onpegenntb yron 6, Ha KoTopblii Bbln paccedaH GoToH ¢ sHepruel €,=1,43M3B npu apdekTe KomntoHa, ecam

0
KMHeTU4YecKan sHeprua aNeKTpoHa otaayum T,=0,55 MaB. OTBeT: 6 ~ 39",

5. Onpe,qenMTe, NPn KakoOmM 4YNCNOBOM 3HAYE€HUUN KMHETUYECKoM Heprmm T ANVHa BOJIHbI e BpOVIﬂﬂ 3/1EKTPOHa

paBHa ero KOMNTOHOBCKOM AJ/IMHE BO/IHbI A, = h/mc . OTtBeT: T=0,212 M3B.

6. DNEKTPOH C KMHEeTUYeCcKom aHeprmel T = 15 3B HaxoguTca B MeTanMyeckol nblanHke guametpom d = 0,5 mkm.
OLEHUTb OTHOCUTENbHYIO HETOYHOCTb AL/V, C KOTOPOW MOMKET BbITb ONpeaeneHa CKOPOCTb 3/EKTPOHa.

OTseT: Av/u ~ 10-*,

7. Yactmua B OA4HOMEPHOW MNPAMOYro/sbHOM “NnoTeHuManbHon ame” wWupuHoii L ¢ 6ecKoHeYyHO BbICOKMMU
“cTeHKammn” HaxoamuTca B BO3byXKAEHHOM cocTosiHMM (n=2). OnpeaennTb BEPOATHOCTb OBHAPYMKEHMA YacTUlbl B
obnactn 3L/8 <x <5L/8. OtseT: » = 0,091.

8. Onpeaenntb AJ/IMHY BOJIHbI A, COOTBETCTBYIOLLYIO BTOPOW CMEKTPanbHOM MHWUKM B cepum MMaweHa ans atoma

BO4OPOAA. OteeT: A =1,28 MKM.
9. CKonbKO Agep pacnagaetca 3a 1 ¢ B KycKe ypaHa ZSSU maccoit 1 kr? Mepuop nonypacnaga Ty, = 4,51-109 ner.
Otset: AN = 1,23-10 pacn/c.

232 _
10. Appa pasMoaKTMBHOIO U30TOMNa TOpPUA 9OTh npeTepnesaloT Noc/iea0BaTeNbHO oi-pacnag, ABa B -pacnaga u

o 224
onATb a-pacnag,. OnpesenvTe KOHeYHbIM NPOAYKT pacnasa. OtseT: ‘g Ra.

11. Onpegennte sHepruto E, KOTOpYO HYXKHO 3aTPaTUTb 415 OTPbIBA HEMTPOHA OT AApa ;He.
OtBeT: E =20,58 M3B.

12. OnpefenvTb 3HePruio AAEPHON peakuun fBe(n, y)lfBe, €C/IN U3BECTHO, YTO 3Heprus CeA3n agpa fBe

E, =58,16 M3B, a agpa ', Be E, = 64,98 MaB. OrTseT: Q = 6,82 M3B.



2013 39AH6-13-1__BapaHoBsckuit H.O.

2
1. MydenbHasa neyb, notpebaawan mowHocte 1 KBT, umeeT oTeBepcTve naowaapto 40 cm”. OnpesennTs SO0
MOLLHOCTW, PACcCeMBAEMOM CTEHKaMW Me4yu, ecim TemMnepaTypa ee BHYTPeHHel noBepxHocTu pasHa 1200 K.
CunTaTb, UTO OTBEPCTME MEYU U3NIYYAET KaK abCoNOTHO YepHoe Teno. OtseT: n =0,53.

2. Ha umHKoBYlO NAacTuHy (Ag.x=3,74 3B) HanpaBaeH MOHOXPOMATUYECKMIA Ny4YoK cBeTa. POTOTOK NpekpalLaeTcs

npy 3afep:KuBatolleit pasHocTM noTeHuuanos Us=2 B. Onpepenutb A/AvMHY BOJIHbI A CBeTa, MafaloLLEro Ha
-7

NAACTUHY. OtBeT: A=2,16 10" m.

3. OnpeaenuTb O/NMHY BONHbI GOTOHOB, KOTOPblE MMEIOT TaKYl e 3HEepPruto, YTo U 3INEKTPOH, npolleawuni
-7
Pa3HOCTb NOTeHUManos 5B. OtseT: A =2,48 10" m.

4. OnpefenuTb CKOPOCTb 3N1EKTPOHA 0TAaun npu adpdekte KomnToHa, ecnn GOTOH C 3Hepruei, paBHOW SHeprum
8
MOKOS 3/1eKTPOHa, Hbln paccesH Ha yron 6 = 180°. Otset: v = 2,4 10° m/c.

5. HaiguTe anuHy BosHbI Ae bpolina A gns anekTpoHa, o61agatolLero KUHeTMYeckom aHeprueit E, = 3 MaB.
OtBeT: A = 0,36 nm.

6. AnnHa BOAHbI U3nyyaemoro atomom ¢GoToHa coctaBnsieT 0,6 MKM. Bpems KM3HM aToma B BO3DOYKAEHHOM
_8 o
coctoaHun 10~ c. OnpeaenuTte OTHOLIEHME eCTEeCTBEHHOW LWMPUHbI 3HEPreTUYEeCKOro YpPOBHA K 3Hepruu,
o 8
U3/ly4eHHON aTOMOM. OtseT: AE/E ~3-10-".

7. DNeKTPpOH B OJHOMEPHOW NPSAMOYronbHOM “noTeHumanbHoi ame” wupuHoW L ¢ GECKOHEYHO BbICOKMMU
“cTeHKamKn” HaxoamuTca B BO3bYKAEHHOM cocTosiHMM (n=4). OnpeaenuTe BEPOATHOCTb OOHAPYMKEHMA IN1EKTPOHA B
nepson YeTsepTn “ambl”. OtseT: ® = 0,25.

8. OnpepenuTb ANMHY BOMHbI CMEKTPANbHOM IMHWUK, COOTBETCTBYHOLLEN Nepexoay 3/1eKTPoHa B aToMe BO40pPOAa C
LIECTOrO 3HEePreTMYEecKoro ypoBHA Ha BTOPOM. K KaKol cepum OTHOCMTCA 3Ta IMHUA U KaKas OHAa NO CYETY B 3TOM

cepun? OtseT: A = 0,41 mKM; 4-aa nMHUA cepun banbmepa.

9. OnpeaennTb, CKObKO AA4ep PaaAMO0aKTUBHOIO M30ToMNa BUCMYTa 2§§Bi maccon m =1 mr pacnagérca B TeueHune

t =35 yvacos. lNepuopa nonypacnaga Ty, = 5,02 cyTok. OTtBeT: AN = 5,23-1017.

219
10. fiapa pafMoaKTMBHOrO U30TONa pagoHa ‘g RN npetepnesatoT nocnegosatensHo 4ga o-pacnasa, Asa

- o 207
B -pacnaga u onatb a-pacnag. OnpenenvTe KOHeYHbIM NPOAYKT pacnaja. OtseT: ‘g, Pb.

11. KaKyto HaMMeHbLUY0 3HEePTUIO HYXKHO 3aTPaTUTb, YTO6bl Pa3aenuTb AAPO ;‘He Ha Z1Be O4MHAKOBbIE YacTy.

OtBeT: E =23,85 M3B.

12. OnpefennTb CyMMapHYHO KUHETUMYECKYIO 3Hepruio agep, 06pa3oBaBLUMXCA B pe3y/ibTaTe peakunm 163C

(d, oc)lslB , EC/IN KMHETUYECKAA IHePrMa AeUTPoHa paBHa 1,5 MaB. apo-muLieHb c4UTaTb HEMNOLBUMKHbLIM.

Otset: T=6,67 M3B.



2013 39AH6-13-1 bBawapos P.P.

1. OnpenennTb MOLLHOCTb, HEOBXOAMMYIO ANA NOAAEPKAHUA HEU3MEHHOM TeMMepaTypbl PacniaBAeHHOro
Hukenna 1453 °C, ecim nnowagb ero nosepxHoctn 0,5 oM’ CyunTaTtb, YTO U3Ty4YEeHUEe PacnNaBNEHHOro HUKena
NPOUCXOANT MO 3aKOHAM abCoNOTHO YEPHOTO Tesla, NOTEPAMM SHEPTUN NpeHebpeyb. OtseT: N =
25,2 BrT.

2. PaboTa BbIxoAa ANA UMHKA Ag.= 3,74 3B. Bo3HUKaeT nn $poToaddekT noa AeUCTBUEM U3TYYEHUS, UMEIOLLETO
ANVHY BOAHbI A=0,5 MKMm? OTBeT: Aax=0,33 MKM; A >\ = HET.

3. JaBneHue cBeTa Ha abCcoONOTHO YEPHYIO NOBEPXHOCTb, PACMO/IOKEHHYIO NMEPNeHAUKYAAPHO NyYam C AJIMHOM
-7 o 2 v
BOMHbI A=5-10" m, paBHo p=10 mklla. Haintu uncno ¢otoHoB N, nagatowmx 3a t=1 c Ha S=1 cm” 3TO NOBEPXHOCTMU.
17
OTtseT: N=7,55-10"".

4. ®oToH npu apdpekTe KomntoHa 6bia paccesH Ha CBOGOAHOM 31eKTPOHe Ha yron 6=m/2. OnpeaennTts AANHY
BOJIHbI paccesHHOro ¢oToHa, ecim 3Heprua GoToHa A0 pacceAaHus 6biia €,=1,08 MaB.

-12

OtseT: A=3,58 10 “m.

5. DNeKTpoH obnagaeT KuHeTudeckon aHeprmeid T = 1,02 M3B. Bo CKONbKO pa3 U3MEHWUTCA AJIMHA BOJIHbI Ae
bpoiina, ecnn ero KUHETUYECKAA SHEPrUs YMEHbLIUTCA BABOE? OTBeT: n=1,63.

6. DNEKTPOH C KUHETUYEeCKoM aHeprmeit T =4 3B nokanusosaH B o6iactn pasmepom € = 1 mkm. OueHUTb C
NMOMOLLbIO COOTHOLLIEHMA HEONPeAEeNeHHOCTEN OTHOCUTE/IbHYIO HeONpPeAeNeHHOCTb ero CKOPOCTY.

OteeT: Av/v ~ 10-",

7. YactTvua HaxoAuTcsA BO BTOPOM BO36YXKAEHHOM cocToAHMM (N = 3) B 0AHOMEPHOM MOTEHLMANbHOM ALLUKE
WMpKHOW L c abCcotoTHO HenpospadHbiMK cTeHKamu (0 < x < L). Onpeaenunts BEpOATHOCTb 0BHaPYEHUA HacTULbI

B CpPeZHel TpeTu AWwmKa. OTtBeT: »=0,33.

8. Ompenenuts dHEPrut0 HOTOHA, COOTBETCTBYIOIIYIO CaMO¥ JJTHHHOBOJHOBOM JTMHUU cepun Jlalimana.
Ortsert: 10,2 3B.

9. HainTn akTMBHOCTL 1r paamsa, ecnu ero nepuog nonypacnaga Ty, = 1620 ner. OTBeT: A= 3,7-1010 pacn./c.

23 26 pp
10. B pe3ynbTaTe cepun paAnoaKTUBHbIX Pacnafos ypaH g,\J npespaliaeTca B CBUHeL, ‘g, . Kakoe

KOJIMYECTBO Oi- U 3 -pacnafoB OH UCMbITbIBAET NPK 3TOM? OTBeT: 8aM6[ .

11. OnpegennTte yaenbHy 3HEPIULO CBA3KM 4N1A A4Pa ;He. OtBeT: g, = 7,07 M3B/HyKNOH.

12. OnpegenuTe, Kakasa saHeprua Heobxoanma, YTobbl pasaennTb A4P0 fBe Ha ABe a-4acTuLbl U HEMTPOH.

OTBeT: Q=1,57 M3B.



2013 39AH6-13-1__ BpoBKuH E.NM.

1. Yemy paBHO OTHOLLEHME NMOTOKOB SHEPIUM, U3/TyYaeMblX U3 CMOTPOBbIX OKOLIEK ABYX MJIaBU/bHbIX Neven, ecam

BHYTPM NepBoOi nNeun noaaepxusaerca Temnepatypa T, = 1100 K 1 nnowaab ee CMOTPOBOrO OKOLIEYKa COCTaBAAET
2 o 2

S; =8 cm”, a TemnepaTypa BHyTpU BTopow neun T, = 1000 K 1 nnowaab CMOTPOBOrO OKoweYKa S; =9 cm™?

OtBeT: n=1,3.

2. Mpwn nccneposaHnn ¢otoadpdeKkTa € NOBEPXHOCTU HATPUA OblNM NOSYYEHbl AaHHbIE: NPU YAcTOTE U3/yYEHUA
14 o 14

vi = 6,92 107 Ty 3agepxuBatowmii noteHuman U, = 1,02 B, a npu yactote msnyyenua v, = 7,41 107 Ty

3ageprkuBatowmnii noteHuman U, = 1,22 B. icnonb3ya 3TW AaHHble, ONpeaeinTb 3HaYeHMe NOCTOAHHOM MNnaHKa.

OtBet: h=5,9 10* X c.

v . 2
3. Onpepenuntb KO3GOUUMEHT OTPasKEHMSA P MOBEPXHOCTM, C/IN NPU SHEPreTUYecKon ocseléHHocTn E.=150 BT/m

AaB/eHue CBeTa Ha Heé oka3anocbk P = 0,65 mka. Otset: p=0,3.

4. ®OTOH C ANMHHOM BOAHbI A;=10 nNm paccesnca Ha cBOBOAHOM 3/1E€KTPOHE, MPUUYEM Yron paccesHus O=rm/4.
OnpepennTb ANMHY BONHbI PacCeAHHOro GOTOHA U ero sHepruto. OtseT: A=10,7 nm; € =0,116 M3B.

5. MNpw Kakoi ckopocTn V aneKkTpoHa ero AebpoiineBckas ANMHa BoNHbI byaeT paBHa: 1) 650 HM, 2) 3 nm?

OteeT: V; = 1,1-10° m/c, V, = 1,9-10° m/c.

6. OnpeaennTb HETOUYHOCTb AX B onpeneneHnM KOOPAMHATbl 3NEKTPOHa, ABMIKYLLEroca B aToOme BOAOPOAa CO
6 .
cKopocTbio v=2,2-10°m/c, ecnn ponyckaemass HeTouHocTb Av coctasnser 10 % oT e€ BeanuuHbl. YKasatb,

NPUMEHMMO SN NOHATUE TPAEKTOPUN B IAHHOM C/lyyae. OtBeT: Ax=0,5 HM.

v o -~ - —11
7. DNEKTPOH Haxo4MTCA B OQHOMEPHON 6eCcKOHeYyHOo rnyboKol noTeHumanbHol ame wupuHoit d = 100 m ¢
abCoNOTHO HENPOHMLAEMbIMW CTEHKAaMM. HaliTU HanMeHbLIee 3Ha4YeHNe SHEPTUN 3/IEKTPOHA.

OtseT: Ejnin=3.7 K3B.

8. Bo CKOJIBKO pa3 MU3MEHHUTCS IEPUO/] BPAICHHUS JJIEKTPOHA B aTOME BOAOPOJIa, €CIIH P Mepexoie B OCHOBHOE
COCTOSIHUE aTOM H3J1y4asl (OTOH C ATUHON BOJMHBI A = 97, 5 HM? OtBeT: B 64 paza.

9. CKO/IbKO Q-4acTuu, BbibpacbiBaeT Topuit 2:;;f)Th maccon m=1kr3a t=1roa? Nepnop nonypacnaga ropua Ty,

=1,39-10" ner. Oreet: N, = 1,29:10%°.

242 260 1
10. Onpegenute, € KaKMM aTOMHbIM AAPOM Bblna ocylecTeneHa peakuma X+ g, Pu —» 104 Ku + 4,N.

OTseT: fg Ne.
11. OnpenenuTte sHepruto cBA3mM ANA Agpa atToma 1213Na. OtBeT: E; = 186,56 M3B.

12. Appo atoma AUTUA 37Li bombapanpyloTca MNPOTOHAMM, KUHETMYecKkasa 3Heprua KoTopbix 1,4 M3B.

Obpasytlolwmeca Npu 3ToOm ABe a-4acCTULbl NETAT C OANHAKOBOM CKOPOCTblo. OnpesenmTe KMHETUYECKYHO SHepruto
KaXkaomn a-4actuubl. OteeT:T=9,37 M3B.



2013 39AH6-13-1__ Bnagumupos [.C.

1. OnpegenuTtb TemnepaTypy Tena, Npu KOTOPOM OHO NPU TeMMepaType OKpy»KatoLLel cpegpl to =23 °C usnyyaet B
10 pa3 6o/bLLEe 3HEPTUM, YEM MOT/IOLLAET. OtBeT: T =526 K.

2. Ha noBepxHOCTb Ka/ina nagaeT yAbTpapuUoneToBblit CBET C A/IMHON BONHbI A = 0,04 MKM. OnpeaennTb BEANUYUHY
3a/lepKMBatoLLeil Pa3HOCTM MOTEHLMANO0B, KOTOPYID HYXHO NPUAOKUTbL K ¢oToanemeHTy, 4tobbl HOTOTOK
npekpatuaca. PaboTa Bbixoaa Ag.x = 2 3B. OtBeT: U, = 29B.

-2 2
3. Onpeaenntb KO3GOUUNEHT OTPaAXKEHUA P NOBEPXHOCTK, Naowaabio S=10" m°, ecniv Npu MOLLHOCTU U3yYeHUs
N=12 Bt gaBneHue cBeTa Ha 3Ty NOBEPXHOCTb OKa3anocb p=7,02 mkla. OtseT: p=0,755.

4. OnvHa BonHbI A GOTOHA paBHAa KOMNTOHOBCKOM AnuHe A, 3nekTpoHa. POTOH pacceancs Ha cBOH6OAHOM
371eKTpOoHe Ha yron 6 = 60°. OnpesenunTb 3HEPTUI0 U CKOPOCTb 3/1EKTPOHA OTAAUM.

OtBeT: £€=0,17 M3B, v =1,99 10° m/c.
5. HanguTe annHy BoHbI Ae Bpoinns aneKkTpoHa, ABMAKyLLeroca co ckopoctbto V = 0,3-¢, rge ¢ — CKOpoCTb CBeTa.
-12

OtBeT: A\;=7,7:10 " m.

6. HeonpenenéHHOCTb CKOPOCTU 3/1IEKTPOHOB, ABUMKYLLMXCA BAOAb ocu abeumce, coctasnaer Av=100m/c. Kakosa

npuv 3TOM HeonpeaenEHHOCTb KOOPAMHATbl AX, ONpeaenAtoLLeli MEeCTONONOXKEHNE 3/IEKTPOHA?
OTBeT: AX = 1,15 MKM.

1/2
)

7. BonHoBasa ¢yHKuma ¥(x)=(2/L)” “sin(nx/L) onucbiBaeT OCHOBHOE COCTOAHME 4YacTULbl B 6ECKOHEYHO ry6oKom

NPAMOYTO/IbHOM fALUMKE LWMPUHOM L. BbluMcante BEpOATHOCTb HAXOXKAEHMA YACTULLbI B Manom UHTepsane AL=0,01L
B cpeaHei uactu AuwmKa (L-AL)/2 < x < (L+AL)/2. MoacHuTe GU3UYECKUIA CMbICA MONYYEHHOro pesynbTaTa,
n306pa3ns rpadpuyeckm NNOTHOCTb BEPOATHOCTU 0BHAPYKEHMA YacTULLbl B JAHHOM COCTOAHUM.

Ortset: o = 0,02.

8. HaiiTi »Hepruro MOHM3AIUHM BOJOPOIOIOAOOHEIX MOHOB, B CIIEKTPE KOTOPHIX JUIMHA BOJHBI TPETHEH JTHHUU
cepuu banbmepa paBHa 108,5 HM. OtseT: E;=54,4 3B.

9. 3a Kakoe Bpemsa NPOM30MAET pacnag maccbl Am = 3 Mr Kaibuus ;gCa, €C/IM B HaYyaNbHbIA MOMEHT ero macca

6bl1a paBHa mp= 0,3 r? Mepuopa nonypacnaga Ty, = 164 cyToK. OTgeT: t = 2,38 cyTOK.
10. Cneaytolyto A4epHYI0 PeakLMo HanMwnTe B pa3BepHyTom Buzae n onpegenute X: X (t, o) “Na .
23
Otset: ;,MQ.
11. Onpegenute sHepruto E, KOTOPYHO HYXKHO 3aTPATUTb A5 OTPbIBA HEMTPOHA OT AApPa ffNa.

OtBeT: E=12,41 M3B.

12. Mpu coyfapeHun y—KBaHTa C AEMTPOHOM, MOCNEAHWUI MOMET pacLLenuTbCA Ha ABa HyKOoHa. Hanucatb
ypaBHeHWe A4EpHOM peakuun U onpesenntb MUHMMANbHYIO SHEPrUI0 Y—KBaHTA, CNOCOBGHOrO BbI3BaTb TaKoe

pacwienneHue. Otset: T,=2,22 M3B.



2013 39AH6-13-1 [opoHoBa B.A.

1. Mpu Kaknx TemnepaTtypax abcotoTHO YEPHOrO TeNa MAaKCUMYMbl SHEPTUM TEMIOBOIO U3/IyYEHMA NMPUXOAATCA Ha
rpaHuULpbl BUAMMOrO crekTpa: gpuoneTtosyto (Ay = 380 HM) U KpacHyto (A, = 760 HM)? Bo CKO/MbKO OT/IMYatOTCA
3HepreTUYeCcKne CBETUMOCTU TeN NPU ITUX TeMNepaTypax? OtBeT: Ty = 7632 K, Ty, =3816 K; n = 16.

2. Mpu doToaddeKTe C NOBEPXHOCTU NAATUHDI BEIMUMHA 3a4EPKMBAIOLLErO NOTEHLMaNA OKasanocb pasHon 0,8 B.
Bbl4MCANUTL ANMHY BOJIHbI UCMO/Ib3YEMOrO CBETa, ecan paboTa Bbixoaa Ag,,=5,29 3B. OtBeT: A=204 HMm.

3. JneKTpuyecKas flaMna paccymtaHa Ha molHocte N=45 BT. BblumMcauTb AaBfeHUME NYYUCTON 3SHEPruu Ha
3epKa/ibHYl0 MOBEPXHOCTb C KO3GOULMEHTOM OTparKeHUA p=1, pacnosOKEHHYO HOPMANbHO K NafatoLLnMM ayHam
Ha paccToAHMU r =1 m OT N1amnbl. OTBeT: p=24 Hla.

4. ®OTOH paccesanca Ha CBOOOAHOM 3/1EKTPOHE, U3MEHEHME A/INHbI cocTasnseT AN = 1,44 nm. Onpepennts yron
pacceaHus poToHa. OTBeT: 0 = 66°.

5. MpoTtoH ob6nagaeT KMHETMYECKOW 3Hepruen, pasHol E = 78 3B. Onpeaenute ganHy BoJsIHbI e Bpoina gns
NpPOTOHa. OTseT: A; =3,2 nm.

6. OLEeHUTb C MOMOLLbIO COOTHOLIEHMA HeonpeaenEHHOCTEN MUHUMANbHYIO KUHETUYECKYIO SHEPTUIO 3/IEKTPOHA,
JIOKanIn30BaHHOro B 061actu pasamepom L = 0,20 Hm. OTseT:
Tmin = 1 3B.

7. B npamoyronbHon “noteHuManbHoi ame” WnpuHon L ¢ abcontoTHO HenpoHMLAeMbIMKU “CTEHKaMKU” Haxo4uUTCA
YyacTMUa B OCHOBHOM COCTOSIHMM. HallT BEPOATHOCTb HaxoMKAeHWUA 3TOM uacTuupl B obnactm L/4 < x < 3L/4.
MosicHUTe U3MYECKUI CMbICA MNONYYEHHOro  pesy/abTaTa, M306pa3uB rpadMyeckn MNAOTHOCTb BEPOATHOCTU
obHapyKeHua YacTuLbl B JA@HHOM COCTOAHUM. OTBeT: ® =0,818.

8. VY Kakoro BO,CI,OpO,CI,OFIO,CI,OGHOFO MOHa Pa3HOCTb AJZIMH BOZIH MeXay ronioBHbIMU NTMHUAMU cepmﬁ Banbmepa un

Naiimana pasHa 59,3Hm? OtseT: Z=3, Li*".

9. OnpegenuTe nepuog noaypacnaga Ti/, PaAM0aKTUBHOIO U30TONa, ecM 5/8 HauaNbHOro KOAWYeCTBa AAEP 3TOTO
M30TONa pacnanocb 3a spema t =849 c. OtseT: Ty, = 10 MUH.

10. Cneayolilyio AAepHYIO peakLMio HanuwuTe B pa3BepHyToOMm Buae 1 onpeaenute X: X (a, p)lYO .
OTseT: l;N .
11. Onpepenute yaenbHYO SHEPrUIO CBA3M ANA AAep fH " fH .

OtBeT: €y,1 = 1,11 M3B/HYKNOH; €4, = 2,82 M3B/HYKNOH.

12. OnpenenunTb SHEPrUIo AAEPHOM peakunm fBe (p, &) 36 Li, aapo-muweHb fBe CYMTaTb HEMOABUNKHbIM.

OTBeT: Q =2,13 M3B.



2013 39AH6-13-1__ KypmaHues C.B.

1. MoLwWHOCTb M31y4eHUA abcontoTHO YepHOro Tena pasHa 34 KBT. Halitn Temnepatypy 3Toro Tena, ecinm U3BecTHo,
2
4YTO ero NOBEpPXHOCTb U3Ny4YeHuma pasHa 0,6 m”. OTgeT: T = 1000 K.

2. Kakoli u4actoTbl cBeT c/ie4yeT HanpaBWUTb Ha MOBEPXHOCTb HWKeNs, 4YTobbl MaKCMMasibHasa CKOPOCTb
6
$OTO31EKTPOHOB BbiNa PaBHA Vma,=3-10" M/c? PaboTa BbiXxoAa 414 HUKeNA paBHa Ay, =4,84 3B.

OtseT: v=17,36 10" M.

3. CBeToBOM MNOTOK C MOLWHOCTbIO M3nydyeHuAa N=2,3 BT nagaeT HOPMaNbHO Ha 3epKasibHYyl MOBEPXHOCTb.
o -8
Onpepenntb cuay AaBNAEHUA, UCMbITbIBAEMYHO STOM NOBEPXHOCTbIO. Otet: F=1,5-10" H

4. B pesynbTtate a¢dekta KomntoHa Ha cBo60aHOM 31eKTpoHe GOTOH bl paccesH Ha yroa 1t/3. dHeprusa ¢oToHa
0o paccesHus 6bina €,=0,59M3B. OnpeaennTb AANHY BOMHbI paccesaHHOro ¢poToHa. OtBeT: A,=3,3 nm.

5. dnekTpoH obnagaet KMHeTMYecKon sHeprnen T = 1 KaB. Onpegenute gaunHy BONHbI Ae bpoins gns Takoro

3/1eKTPOHA. OTBeT: Az = 38,8 nm.

6. CpegHee Bpems XU3HWM aTOMa B BO36YKAEHHOM COCTOAAHUM COCTaBNSAET OKOJ/I0 10-° c. Mpu nepexoge aToma B
HOPMasbHOE COCTOAHWE ucnycKaeTcA (OTOH, cpefHAA AAMHA BOJIHbI KoToporo paBHa 400 Hm. OueHuTb
OTHOCUTE/IbHYIO WKPUHY AE/E M3ny4aemow CneKkTpasbHOM IMHUK, ECU HE MPOUCXOAMT YLUMPEHUA IMHUK 33 CHET
APYrMx NpoLeccos. OtseT: AE/E ~ 2-10-%,

o o v v —12
7. JNEeKTPOH HaxoguTcs B OAHOMEPHOW 6ecKOoHeyHo rnyboKOoM MOoTeHUManbHOU AMe WupuHon d = 107" m.
OnpegennTte HaMMeEHbLLIYHO PA3HOCTb ABYX COCEAHUX IHEPTreTUYECKMUX YPOBHEN. OTset: AE,in=1,1 M3B.

8. B uone antna Li*™" anekTpoH nepelnén c ueTeEpTOro sHepreTMYECKOro ypoBHA Ha BTOPOI. OnpeaenuTb AMHY

BOJIHbI A U3/Tly4eHUs, UCTYLLEHHOTO MOHOM INTUS. OTseT: A = 54 Hm.

9. HainTm maccy pafoHa, aKTMBHOCTb KOoToporo pasHa 1 Kiopu = 3,7~107 pacn/c. Mepuoa nonypacnaga pagoHa
Ty2=3,8 AHA. OtseT: m = 6,5-10  kr.
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10. PaAMOaKTMBHbIN M30TON YpaHa 92U npeTepnesaeT NocNef0BaTeIbHO O-pacnag, Aga 3 -pacnaja u elle ABa

o o 226
o-pacnaga. Kakoi nsoton obpasyercs B pesysibTaTe 3TOW cepun pacnagos? Otset: g Ra.

11. OnpegennTte yoenbHy 3HEPIULO CBA3KM 4N1A A4Pa 1§C . OtBeT: g, = 7,68 M3B/HyK/OH.

12. Haiti sHepruio agepHbIX peakuuin: 1) fH (p, y);He, 2) fH (d, y);He. Boloenserca uauM norsoliaeTca

3Heprus B 3TUX peakumnax? OTseT: Q; = 19,81 M3B; Q, = 23,85 M3B.



2013 39AH6-13-1__MenbyaKkos U.W.

1. Ha Kakylo AAMHY BOJIHbI MPUXOAMTCA MaAKCMMYM CMEKTPaibHOW MAOTHOCTM 3HEPreTUYEecKoW CBETMMOCTM

abcosloTHO YepHoro Tesa npu Temnepatype 0 °C? Yemy paBHa SHepreTMyeckas CBETMMOCTb Tena npu 3ToM
2

Temnepatype? OTBeT: Ay, = 10,6 MKM; R, =315 BT/m".

2. Onpegenntb MakCMMasibHYO CKOPOCTb GOTO3/IEKTPOHOB M KPACHYHO rpaHuuy ¢oTosaddeKkTa, eciv 3NeKTPOHbI

BbIPbIBAIOTCA C MOBEPXHOCTM HUKENA ybTPadrONeTOBbIM M3/IyYeHMEM C ANMHON BOJIHbI 0,2MKM. PaboTa Bbixoaa
5

Ag,=53B. OtserT: Vmax=6;5'10 M/C; )\max=248HM.

3. CBeTOBOW MOTOK MadaeT HOPMa/bHO Ha MOBEPXHOCTb C KOapduUMeHTOM oTparkeHua p=0,6, Npu 3TOM OH
npoussoauT aasneHune p=0,2 MNa. OnpesennTb S3HEPreTMYECKYH OCBELLEHHOCTb MOBEPXHOCTH.

Otset: E.= 37,5 MBT/Mm*

4. KaKas 4acTb sHepruun nagatoulero ¢oToHa NPUXOANTCA HA SNEKTPOH OTAAYM NPU KOMNTOHOBCKOM 3ddekTe, ecnu
paccesaHue $oTOHa NPOM3OLLIO Ha yron 1t/6. JanHa BoiHbI Nagatollero ¢otoHa A;=12nm. OrtseT: T/£,=0,03.

5. 3apsaKeHHana YacTmua, YCKopeHHas pasHoCTbio noTeHumnanos U=200 B, nmeeT aanHy Bo/HbI ge Bpoina A = 2 nm.
v -27
HanguTte maccy yactumubl, ecau ee 3apad YMC/IEHHO paBeH 3apAaay 3/1eKTPOHa. OtBeT: m=1,7-10"" Kr.

6. OUEHUTb C NOMOLLBIO COOTHOLLIEHMA HeonpeaeNéHHOCTEN MUHMMANbHYIO KMHETUYECKYIO SHEPTUI0 3/IEKTPOHA,
v -10
ABUKyLLeroca B obnactu, pasamep Kotopoit L=10"" m. OtseT: Thyin = 3,8 3B.

7. HaliT HaMmeHbluee 3Ha4YeHWe 3HEepruM HewWTpoHa, HaxoAAWeroca B OAHOMEPHOW GEeCKOHeuyHo rayboKoi
o o —15 —11
noTeHunanbHom ame wmpuHon d =10 m. oTBeT: Enin =3.26-10 7 K.

8. ®oToH c 3Heprueint E = 12,12 3B, nornoweHHbIM aTOMOM BOAOPOAA, HAXOAALMMCA B OCHOBHOM COCTOAHMUU,
nepeBoANT aTOM B BO3OYKAEHHOE cocToAHUe. OnpeaennTb r1aBHOe KBAHTOBOE YMC/I0 3TOTO COCTOAHMS.
OtBeT: n=3.

9. MNpenapaTt U*® maccel 1,0 r nanyyaet AN = 1,24-104 o-4acTuy, B CeKyHay. HailTn nepuog nonypacnaga 3Toro
M30TOMa M aKTMBHOCTb NpenaparTa. Otset: Ty = 4,5-109}16‘T,' A= 1,24-104 pacn./c.

10. B pesynbTaTe CepuN PaAMOaKTUBHbIX PacnafoB Tophit o Th npespawaetca 8 Tanauit "o T1 . Kakoe
- b pesy. pun paj p A p 90 pespaly, gr!!l-

KOJIMYeCTBO G- U 3 -pacnafoB OH UCMbITbIBAET NPK 3TOM? OTBeT: 7001503,

11. OnpepennTte sHepruto cBA3M ANA A4pa aToma CBUHLUA Zgng . OTBeT: E,; = 1,622 3B.

12. finpo 6opa 'JB 3axBaTbiBaeT HEITPOH, B pe3y/ibTaTe Yero nosyvaerca AApo autna [Li v renua. Hanuwmre

A0epHyo peakumto. Kakasa sHeprus BbiceoboxkaaeTca B Hell? OTtseT: Q = 2,79 M3B.



2013 39AH6-13-1 _ MwuTpoHbKUKHa B.M.

1. A6contoTHO 4YépHoe Teno Haxogutca npu Temnepatype T, = 290 K. Mpu HarpeBaHUM Tena AJIMHA BOJIHbI,
COOTBETCTBYIOLLLAA MAaKCUMYMY CMEKTPAIbHOW MNNOTHOCTU SHEPreTUYECKON CBETUMOCTU, M3MEHUAACh Ha A
=6 MKM. Onpegenntb Temnepatypy T,, 4,0 KOTOPOW Harpenoch Teno. OtseT: T, = 725 K.

2. PaboTa BbIXxOAa 3N1EKTPOHOB C NOBEPXHOCTM HATPUA paBHa Ag.x =2,3 3B. Kakoit AnnHbI BONHbI CBET HEOBX0AMMO
6
HanpaBuTb, 4TOBbI MaKCMMasibHasn CKOPOCTb 3/IEKTPOHOB Bbina pasHa 1,5-10°m/c? OtBeT: A =143 HMm.

3. SHeprua doToHa 1,2 M3B. Onpegenute nmnyabc ¢poToHa. Kakoro Tvna sto nsnyuexHue?
OTtBeT: p = 6,4-10'22 Kr-M/C; y-n3nyyeHue.

4. Ha kakoi yron 6bin paccesH $oTOH € aHeprueit €, = 1,36 MaB Ha cB0O604HOM 3/IEKTPOHE, €C/IM KUHETUYECKASA
SHeprua oT4adyun aNeKTpoHa coctasaset T, = 0,68 MaB. OTBeT: 6 = 51°.

5. DIeKTPOH, HayaIbHOM CKOPOCTbIO KOTOPOIro MOXKHO NpeHebpeyb, NPOLEs YCKOPAIOLLYI0 Pa3HOCTb NOTEHLMANOB
U =511 kB. Haitante anvHy BosHbI ge bpoiina Ana sToro snekTpoHa. OtBeT: A\; = 1,4 nm.

. -8
6. AnntenbHOCTb BO3BYKAEHHOFO COCTOAHMA aTOMa BOA4OPOAA COOTBETCTBYET NpumepHo At =107 c. OnpegenvTb
. -8
HeonpeaenEHHOCTb SHEPTMN B STOM COCTOAHMUMN. OTseT: AE 2 6,6-10 " 3B.

7. DNEeKTPOH HaxoauTca B 6ECKOHEYHO ryboKOM 04HOMEPHOM NPSMOYTro/IbHOM MOTEHLNANIbHOM SLLMKE WNPUHOM
. BbluMCAUTE BEPOATHOCTb TOrO, YTO 3NEKTPOH, HAXOAAWMWACA B BO3DOYKAEHHOM cocTosHMM (n=2), 6yaeT

0bHapyKeH B cpeaHen TPeTH ALLMKa. OTtBeT: ® =0,195.

8. BbluMCAUTbL NOCTOAHHYIO Puabepra R’, ecan M3BecTHO, UTo AnA MoHOB reana He' pasHocTb AnunH BoNH mexay
o o 7 1
roNI0BHbIMM IMHUAMM cepuii banbmepa u MlalimaHa AA = 133,7 Hm. OteeT: R'=1,097°10" m~.

9. AKTMBHOCTb HEKOTOpPOro npenapaTa yMeHbllaeTcA B NATb pa3 3a 14 pHeit. Onpepenutb ero nepuog
nonypacnaga. OteeT: T = 6 AHeM.
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10. PaaMoaKTUBHbI M30TON PaaMa ‘g Ra npetepnesaet nocnegosatensHo B -pacnag, YeTbipe ci-pacnaja U elle

Ba  -pacnaga. Kakoii usoton obpasyetcs B pesynbTaTe 3TOM cepuu pacnasos? orser: 2 Bi
A p Aa. pasy pesy. pun p fA0B: ‘g3 .

11. Onpegenute, Kakas Heobxoanma sHeprus, YtTobbl PasaennTb A4P0 1§C Ha TPM Ol-4acTULLbI.

OtBeT: E=7,27 M3B.

12. OnpenennTb 3HEPrui0 AAEpPHON peakumun fBe(n, y)lfBe, €C/IN U3BECTHO, YTO 3HEeprua CBA3WM aapa j’Be

E,=58,16 M3B, a agpa '/ Be E, = 64,98 M3B. OtseT: Q = 6,82 M3B.



2013 39AH6-13-1__ PazxusuH W.M.

o - 2
1. TemnepaTtypa BHYTPEHHEN NOBEPXHOCTU MydeNIbHON Meym Npu OTKPbITOM oTBepcTUM niowaabto 30 cm”™ paBHa
1300 K. CunTan, 4To OTBEPCTME MEYM U3/TyYaeT KaK abCcoNtoTHO YEPHOE TeNo, ONPeeMTb, KaKas YacTb MOLLHOCTU
W3/ly4EHUA paccemnBaETCA CTEHKaMM neyn, ecnn notpebasemasn et MOWHOCTb cocTasnseT 1,5 KBT.

OtBeT: n=0,676.

2. doToadpdeKT nponcxoanT nog, aenctemem usydeHusa ¢ A=0,09mkm. Onpeaenntb paboTy BbIXoAa 3N1EKTPOHOB U3
MeTanna, ecnn GoTOTOK NpeKpaLLaeTca Npu 3aepKuBatoLLEel pasHOCTM noTeHumanos U,=3,8B.

OTtBeT: Ag.x=103B.

3. OnpeaenunTb sHepreTUYecKyto ocBewWwEHHOCTb (061y4EHHOCTL) E. 3epKanbHOWM NOBEPXHOCTM, €CM AaBAeHUE P,
npoussoamnmoe usnyvyeHunem, pasHo P=80 mklla. M3aydyeHne nagaeT HOPMaNbHO K MOBEPXHOCTU.

Otset: E, =1,2 10" Br/m’.

4. ®OTOH C ANMHOMN BOMIHLI A; = 4,3 nm paccesncAa Ha cBO6OAHOM 3/1eKTPOHe. Yron paccesHus cocTasun 1i/2.
OnpenennTb 3HEPrUI0 PaccesHHOro GOTOHA M SHEPTUIO, MPUXOAALLYIOCA Ha NEKTPOH OTAauu.

OtBert: €' =0,185 M3B; T.= 0,106 M3B.

5. DNIeKTPOH, HayaIbHOM CKOPOCTbIO KOTOPOIro MOXKHO NpeHebpeyb, NPoLIen YCKOPAOLWY Pa3HOCTb MOTEHLMAIOB
U =511 kB. Haitaute anvHy BosHbI ge bpoiinsa aAna sToro snekTpoHa. OtBeT: A\; = 1,4 nm.

6. OLEeHNTb C MOMOLLbIO COOTHOLIEHUA HeonpeaenEHHOCTEN MUHUMAJIbHYIO KUHETUYECKYIO SHEPTUIO 3/1IEKTPOHA,
JIOKann3oBaHHOro B obnactm pasamepom L = 0,20 Hm. OTseT:
Tmin ~13B.

1/2 .
)/sm(nx/L) OMNMUCbIBAeT OCHOBHOE COCTOSIHME YacTuubl B 6ECKOHEYHO rnybokom

7. BonHosaa ¢yHkuma F(x)=(2/L
NPAMOYTo/IbHOM ALMKE WWMPUHON L. BbluMCIMTE BEPOATHOCTb HAaXOXAEHUA YacTULbl B Manom nHTepeane AL=0,01L
B cpeaHein vactu awmka (L-AL)/2 < x < (L+AL)/2. NoscHWUTe GU3MYECKMI CMBIC/ MOJIYYEHHOTO pesy/bTaTa,

V|306p33V|B rpad)wquKM NNOTHOCTb BEPOATHOCTU 06Hapy>Keva YacTuubl B AaHHOM COCTOAHUN.

Ortset: o = 0,02.

8. BbluMCAUTb NOCTOAHHYIO Puabepra R’, ecnn n3BecTHO, UTo AnA MoHOB reana He' pasHocTb AnunH BoMH Mexay
o o 7 1
ro/I0BHbIMM AMHUAMM cepuii banbmepa 1 MlalimaHa AA = 133,7 Hm. OtseT: R'=1,097'10" m~—.
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a6 Rn . Nepuopa nonypacnaga 3,823 aHA. OtBeT: A= 5,69-1015 pacn/c.

9. HaTn akTMBHOCTb 1 I pagoHa

10. CrieayioLLLyto SAEPHYIO PeaKLMIo HaNULWKTE B pa3BepHyTom uae u onpeaenute X: — O (d, n) X.
OTseT: 1§F .

11. Onpegenute, Kakas Heobxoanma sHeprus, YtTobbl PasaennTb A4P0 1§C Ha TPM Ol-4acTULLbI.

OTBeT: E=7,27 M3B.

12. Mpu coydapeHun y—KBaHTa C AEMTPOHOM, MOCNEAHWUI MOMET PacLLenuTbCA Ha ABa HyK/OHa. HanucaTtb
YypaBHeHVe AAEePHOM peakuun U onpesenuTb MUHWMAIbHYKO 3HEepPruio y—KBaHTa, CNocobHOro BbI3BATb TaKoe

pacwienaeHme. Otset: T,=2,22 M3B.



2013 39AH6-13-1__ Pacnonos A.A.

1. ABCONOTHO YEpPHOe Teso HaxoauTcs npu Temnepatype T, = 2900 K. Mpu OCTbIBaHUM Tena A/IMHA BOJIHbI,
COOTBETCTBYIOLLLAA MaKCUMYMY CMEeKTPasibHOM NAOTHOCTU SHEPreTUYECKOM CBETUMOCTU, U3MEHUNACh HA A
=4 mkm. Onpegenntb Temnepatypy T,, 4,0 KOTOPOI OXNaANAOCH TeNo. OtseT: T, = 580 K.

2. Onpepenntb MAaKCMMA/IbHYIO CKOPOCTb, KOTOPYHD MOMKET NOJIYY4UTb I/IEKTPOH, BbIPBAHHbIE M3 NAATUHbLI NOA,
[EeNCTBMEM U3NIYYEHUA C A/IMHOM BOAHbI A =203HM. PaboTa BbixoZa 3n1eKTpoHa A, =5,293B.

OteeT: Vo 5,4-10° m/c.

—12
3. AnvHa BoAHbI mM3nyyenma A = 5,4-10 M. Onpegenvtb KOMYECTBO KBAHTOB, COAEPKALUMXCA B MOTOKe
v 18
N3y4yeHnn c sHepruen € = 127 kx. OtseTt: N =3,45-10"" yactumu.

4. OnpeaennTb 3HEPruto, NPUXOAALLYIOCA HA 3NEKTPOH oTaaumn npu adpdekte KomntoHa, ecnm paccesHne ¢poToHa
npoucxoaut Ha yron 8=m/3? dHeprua ¢oToHa A0 pacceaHus £,=0,46 M3B. OtseT: T, =0,14 M3s.

5. Onpegenute, NpyM KakoOM YMCIOBOM 3HAYEHUN KMHETUYECKOM 3Heprum T aAnnHa BOAIHbI Ae bpolina anekTpoHa
paBHa ero KOMNTOHOBCKOM AJ/IMHE BOJIHbI A, = h/mc . OtBeT: T=0,212 M3B.

6. OnpeaennTb HETOYHOCTb AX B onpeneseHnM KOOPAMHATbl 3NEKTPOHa, ABMIKYLLEroca B aTome BOAOPOAa CO
6 .
cKopocTbio v=2,2-10°M/c, ecnn pdonyckaemasa HeTouyHoCTb Av cocTasnseT 10 % oOT e€ BenMuMHbl. YKasatb,

NPMMEHMMO SN NOHATUE TPAEKTOPUN B AHHOM C/yyae. OtBeT: Ax= 0,5 HMm.

7. DNeKTPOH HaxoguTcA B 6eCKOHEYHO rybOKOM O4HOMEPHOM MPSAMOYTrO/IbHOM NOTEHLMAIBHOM SLLUKE WNPUHOM
I. BbluMcAUTE BEPOATHOCTb TOrO, YTO 3NEKTPOH, HAXOoAAWMMICA B BO3OYKAEHHOM coCToAHUM (n=2), byaet
obHapyKeH B cpeaHeit TpeTu ALLMKa. OTseT: ® =0,195.

8. Bo CKOJNBKO pa3 M3MEHUTCS TIEPHOJI BPAIICHUS JIEKTPOHA B aTOME BOAOPOJIa, €CIH IPH MEePexo/ie B OCHOBHOE
COCTOSIHHE aTOM H3JIy4al (pOTOH ¢ JUIMHOH BOJMHBI A =97, 5 HM? OtBer: B 64 pasa.
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9. OnpeaennTb Nepuog nonypacnaga BUCMyTa ‘g

Bi, ecnv n3BecTHO, 4TO BUCMYT Maccoit m = 1 r BbibpacbiBaeT

N = 4,6-1015 B-yactMuzat=1c. OtBeT: T = 4,32-105 C.

10. B pesy/ibTaTe CepUn paAMOaKTUBHBIX Pacnaaos ypaH U npespatyaetcs B nonoHmii 4 PO . Kakoe
- b pesy. pun paj, p AoB yp % pespaly 84 .

KO/IMYECTBO O- U B -pacnagos OH UCMbITbIBAET MPU 3TOM? OteeT: 5amn2p".

11. Onpepenute aHepruto E, KOTOPYIO HYXKHO 3aTPaTUTb 4J1A OTPbIBA HEMTPOHA OT AApPa ffNa.

OteeT: E=12,41 M3B.

12. OnpefennTb CyMMapHYHO KMHETMYECKYIO 3Hepruio agaep, o6pasoBaBLUMXCA B pe3y/ibTaTe peakunu N

(d, oc)lslB , €C/IN KMHETUYECKAA IHepPrua AeUTpoHa paBHa 1,5 MaB. apo-muieHb cyMTaTh HEMNOLBUMKHbLIM.

Otset: T=6,67 M3B.



2013 39AH6-13-1__ PaxmaHrynos A.[l.

1. MOTOK M3y4eHUA NepBOM NABMALHOM MeYyn Yepe3 CMOTPOBOE OKOLWEYKO njowaapto S; = 8 cm® coctagnset

®., = 94 BT. A N3 CMOTPOBOI0 OKOLLIEYKA BTOPOI Neun, Mmetoero naowanb S, =9 CMZ, M3y4aeTca NOTOK SHeprum

®,, =51 BT. Yemy paBHO OTHOLIEHWE TEMMEPATYPbI BHYTPM NEPBOI NeYn K TeMnepaType BHYTPW BTOPOM neun?.
OtBeT: n=1,2.

2. Kakoil A/MHbI BOJIHbI CBET C/leyeT HanpaBWUTb HAa NOBEPXHOCTb cepebpa, YToObl MAaKCMMasibHAA CKOPOCTb

$OTO3/1EKTPOHOB HblS1A PABHA Viyayx= 2 105M/c. PaboTa BbIxoaa ans cepebpa pasHa Ag,x =7,6 10" LK.

OtseT: A =2,55 107 m.

3. Onpepenntb MOLWHOCTb M3nydyeHMs N CBETOBOro MNOTOKa, KOTOPbIM, Nagas HOPMasbHO Ha 3epKasibHyH
2
NoOBEepPXHOCTb Naowaam S=1 cm”, okasbiBaeT gasneHune p=30 mla. OTtseT: N =450 Br.

4. ®OTOH C A/IMHOW BOAIHbI A = 2,04 nm 6bin paccesH Ha CBOBOAHOM 3/1EKTPOHE, KMHETMYECKAn SHEPrua oTaaum

KoToporo coctasuna T = 0,103 M3sB. Onpegenntb yron paccesHuna GoToHa. OTBeT: 0 = 34°,
5. Mpu Kakoli ckopoctu V anekTpoHa ero aebpoiisieBckas A1MHa BOIHbI byaeT paBHa: 1) 650 Hm, 2) 3 nm?
Oreer: V; = 1,1-10° m/c, V, = 1,9-10° m/c.

6. DNEKTPOH C KUHETUYEeCcKoM aHeprmeit T =4 3B nokanusosaH B obiactn pasmepom € = 1 mkm. OueHUTb C
NMOMOLLbIO COOTHOLLIEHMA HeoNpeaeNeHHOCTEN OTHOCUTE/IbHYIO HeoNpeAeNeHHOCTb ero CKOPOCTY.

OteeT: Av/v ~ 10-",

o o v v v -10
7. HelTpoH HaxoauTca B oAHOMepHO 6eckoHeuyHo rAy6oKoi noTeHumanbHoW ame wupuHo d = 107 m ¢
abCoNOTHO HENPOHMLAEMbIMKM CTEHKamMMW. Halgute HauMMeHbllyl0 Pa3HOCTb ABYX COCEAHUX 3HEpPreTUYecKux
YPOBHEeN HelTpOHa. OtseT: AE i, = 0,062 3B.

8. 9J'IGKTpOH BBEIOMBAeTCs M3 aToMa BOAOPOJA, HAXOAALICrocsd B OCHOBHOM COCTOSIHHH, q)OTOHOM C BHSPFHCﬁ

17,7 3B. Onpenenuts CKOPOCTh AJIEKTPOHA 32 MpeieaMH aToMa. Otset: v =1,2-10° m/c.

9. KaKkas gons paAnoaKTMBHbIX afep KobanbTa, nepuod nonypacnaga Kotopblx 71,3 agHA, pacnagaetca 3a ABa
mecaua?
OTBeT: 44%.

1 104 132 1
10. Onpegenute, € KakKMM aTOMHbIM AAPOM Bblna ocylecTeneHa peakumusa X+ N — 75 Mo + 50 Sn +3 oN.
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Otset: ‘o, U .

11. OnpegennTte yaenbHy 3HEPIULO CBA3KM 4N1A A4pa lgC . OtBeT: g, = 7,68 M3B/HYK/OH.

12. Appo atoma AuUTUA 37Li bombapanpyroTca NPOTOHAMK, KUHETUYecKkas 3Heprua Kotopbix 1,4 MaB.

O6pasytolmecs Npu 3TOM ABe 0-4acTULbl IETAT C O4MHAKOBOW CKOPOCTbI0. ONpeaennTe KUHETUYECKYIO SHEPTUID
KaXkaoW o-4acTuLbl. OTBet: T=9,37 M3B.
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1. CKONbKO 3HEprum msnyyaer abCoNOTHO YepHoe Teno 3a Bpema t = 2 ¢, NIowWaab CBETALLENCA NOBEPXHOCTM
2
KOTOPOro S =3 cM*, eC/IM MaKCMMYM 3HEPrMU B €ro CNEKTPE U3NYYeHUA NPUXOANUTCA Ha AANHY BOHbI Ay, = 750 HM?

OtBeT: AE = 7,6 K[XK.

2. Ha noBepxHOCTb MeTanna nagaeT MOHOXPOMATUYECKUI CBET C A/IMHHON BoAHbI A=0,08 MKM. KpacHas rpaHuua
doToapdpekta Ap=0,3 MKM. HallTu 3HayeHuWe 3ajeprKuBatowel pPasHOCTU noTeHunanoB U, KOTOPYHO HYXKHO
NPUNOKUTL K POTO3NEMEHTY, YTODObLI NPEKPATUTL POTOTOK. OtseT: U3=11,38 B.

o -19 o
3. Onpegenute pnavMHy BONHbI $OTOHA, obnagawouiero sHeprmeit  2,5:107° [K. K KakoM 4YacTu cnekTtpa
NPUHAANEXKMUT 3Ta A/IMHA BOJIHbI? OtBeT: A =0,796 MKM; KpacHas 4acTb BUAMMOTO CMEKTpa.

4. OnvHa BonHbl A GOTOHA paBHAa KOMMNTOHOBCKOM AnuHe A, 3nekTpoHa. POTOH pacceancs Ha cBob6oAHOM
371eKTpOoHe Ha yron 6 = 60°. OnpegennTb 3HEPTUI0 U CKOPOCTb 3/1IEKTPOHA OTAAUM.

OtBet: £€=0,17 M3B, v =1,99 10° m/c.

5. 3apsKeHHan YacTuua, YCKopeHHas pa3HocTbio noTeHumanos U=200 B, umeeT AnanHy Bo/HbI ge bpoina A = 2 nm.
o -27
HanguTte maccy 4acTmubl, ecau ee 3apas YMCIEHHO PaBeH 3apAaay 3/1EKTPOHa. OtBeT: m=1,7-10"" Kr.

6. DNEKTPOH C KMHEeTUYeCcKom aHeprmel T = 15 3B HaxoguTca B MeTannMyeckol nblanHke guametpom d = 0,5 mkm.
OLEHUTb OTHOCUTENbHYI0 HETOYHOCTb AL/V, C KOTOPOW MOXKET BbITb ONpeaeneHa CKOPOCTb 3/EKTPOHa.

OteeT: Av/v ~ 10-",

o o o o —12
7. DNEKTPOH HaxoauTcA B OLHOMEPHON 6GeCKOHeYyHo ryboKoW MoTeHuManbHoOM sme wupuHoin d = 107 m.

Onpeaennte HaMMeHbLUYO PA3HOCTb ABYX COCEAHUX SHEPTeTUYECKMX YPOBHEN. OTtseT: AE,;,=1,1 M3B.

8. Haiitn OHEPrur0 MOHU3alUn BOI[OpOI[OHOI[O6HLIX HOHOB, B CIICKTPC KOTOPBIX AJIMHA BOJIHBI ’I‘peTLCﬁ JIMHUN

cepuu banbmepa paBHa 108,5 HM. OtseT: E;=54,4 3B.

9. CKO/IbKO aTOMOB MOJIOHMA pacnaférca 3a CyTkM u3 1 msH. aTomos? Mepuog nosypacnaga nonoxHna Ty, = 138
o 3
OHen. OtseT: AN =5-10" aTomoOB.

10. B pe3ynbTate cepun pagmoaKkTUBHbIX pacnagos HenTYHUN 237N npespawaeTca B8 BUCMYT 2OgBi Kakoe
. B pesy puu pag, pacnag y 93 NP npespauy, yT ‘5 BI.

KO/IMYECTBO O- U B -pacnagos OH UCMbITbIBAET MPU 3TOM? OteT: 7amnd .

11. KaKyto HaMMeHbLUYO SHEPTrUI0 HYXHO 3aTPaTUTb, YTO6bI Pa3aenunTb A4P0 ;He Ha Be 04MHAKOBble YacTu.

OtBeT: E =23,85 M3B.

12. HaliTn 3Hepruto sgepHbix peakuui: 1) 13H (p, y);He, 2) fH (d, y);He. BbigenseTrca uau noraowaercs

SHEeprus B 3TUX peakumnax? OtBeT: Q; = 19,81 M3B; Q, = 23,85 Ma3B.
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1. Onpegennte MOLWHOCTb TEMNIOBOrO M3/ydYeHUA abCOMOTHO YepHOro Tesa, eciM AJIMHA BOJIHbI, KOoTopas

COOTBETCTBYET MaKCMMYMy SHEPTUM B CNEKTpe u3nydyeHuns, A, = 680 HM, a naowaab M3/yyatoLlen NoBepxHoCTn S
2

=10cm". OtseT: N = 19 KkBT.

2. PaboTa BbIXO4A 3N1EKTPOHA C MOBEPXHOCTU Le3nA paBHA Ay, =1,89 3B. C KakoW CKOPOCTbIO BblieTaloT
3NEKTPOHbI M3 LLe3UA, eC/IM MeTal OCBELWEH KENTbIM CBETOM C AJIMHHOM BOHbI A=0,589 MKm?

OTBeT: Vya= 2,76 10° m/c.

o 2
3. CBeToBOM NOTOK MOLWHOCTbIO N=9 BT HOpMa/ibHO NaZaeT Ha NOBEPXHOCTb Naowaabio S=10 cm” , KoapPuumneHT
oTpaxkeHus Kotopoi p=0,8. Kakoe AaB/iieHMe UCMbITbIBAET NPM 3TOM AaHHAA NOBEPXHOCTb? OTBeT: p=54 mklla.

4. B pesynbtate adppexta KomntoHa Ha cBO60AHOM 31eKTpoHe GOTOH 6bin paccesaH Ha yron /3. dHeprua GoToHa
[0 paccesHus 6bina €,=0,59M3B. OnpegennTb AANHY BO/HbI PacCEAHHOIO GpOTOHA. OtseT: A,=3,3 nm.

5. DNeKTpoH obnagaeT KuHeTudeckon aHeprmeid T = 1,02 M3B. Bo CKONbKO pa3 U3MEHWUTCA AJIMHA BOJIHbI Ae
bpoiina, ecnn ero KUHETUYECKAA SHEPIUSA YMEHbLIUTCA BABOE? OTBeT: n=1,63.

6. HeonpenenéHHOCTb CKOPOCTU 3/1IEKTPOHOB, ABMMYLLIMXCA BAOMb OCcu abcumcce, coctasnsetr Av=100m/c. Kakosa
npu 3TOM HeonpeaenéHHOCTb KOOPANHATLI AX, onpeaenatowein MecTononoXeHNe 3N1eKTPoHa?

OTBeT: AXx = 1,15 MKM.

7. B npamoyronbHon “noteHumanbHol ame” wupuHon L ¢ abcontoTHO HenpoHMLaeMbiMKU “CTEHKaMKU” Haxo4uTCA
YyacTMUa B OCHOBHOM COCTOSIHMM. HaliTV BEpOATHOCTb HaxoMKAeHWUA 3TOM 4acTuupl B obnactm L/4 < x < 3L/4.
MoAcHUTe OGU3MYECKUIA CMbICT MONYYEHHOro  pe3ynbTaTa, M306pasue rpaduyeckm NAOTHOCTb BEPOATHOCTM

0bHapyKeHua YacTuubl B JAHHOM COCTOAHUM. OTtseT: ® =0,818.

8. Y KaKkoro sofopoaonoAobHOro MoHa PasHOCTb AJIMH BOJIH MEXAY roIOBHbIMU NNHUAMM cepuit Banbmepa u

NaimaHa paBHa 59,3HM? Otset: Z=3, Li*".
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9. BbluMcAnTb yaenbHble aKTUBHOCTU M30TOMNOB UPUAUA Ir nypaHa U, nepuosbl nonypacnaga KOTopbix PaBHbI
8
cooTBeTCcTBeHHO 75 cyTok 1 7,1-10° ner.

OteeT: Ay = 3,35-10" pacn/c-Kr; A= 7,93-10" pacn/c-kr.

210 _
10. Algpa paamoaKTMBHOIO U30TOMNa TaNAua 81T| npeTepnesaloT Noc/ieA0BaTeNbHO TpU B -pacnaga v oamnH

o-pacnag. Onpegenute KOHeYHbIM NPOAYKT pacnaga. OtserT: 2:3);3 Pb.

11. Onpegenute aHepruto E, KOTOpYo HYXKHO 3aTPATUTL A/1A OTPbIBA HEMTPOHA OT AApPa ;‘He.
OtBeT: E =20,58 M3B.

12. OnpegennTb aHEPruto A4epHOMN peakLmnm fBe (p, o) g Li, agpo-muweHb fBe CYMTATb HEMOABMMKHbIM.

OTBeT: Q =2,13 M3B.
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2
1. DHepreTuyecKkas CBETMMOCTb abcoiloTHO YepHoro Tena R, = 10 kBT/m°. Onpegenuntb AsMHY BOJIHbI, KOTOpas
COOTBETCTBYET MaKCUMYMy CNEKTPA/IbHOM NAOTHOCTU SHEPTeTUYECKOM CBETUMOCTU 3TOrO Tena.

OTBeT: A, = 4,48 MKM.

2. Ha meTannuyeckylo NNacTMHy HanpasaeH MNy4yok ynbTpaduonetoBoro usaydeHusa (A=0,25 mKm). PoOTOTOK
NpeKkpalaeTca Npu 3ajepuBatolern pasHoctM noTeHumanos Us=0,96 B. Onpegenntb paboTy Bbixoga A
3N1eKTPOHOB N3 meTansa. OTBeT: A,.x= 4 3B.

3. Onpegenute sHEPrUO € M UMMY/AbC P KBaHTa U3y4EHMSA C AJIMHON BOJIHbI A = 5,5 MKM.
OtBeT: £=0,2263B; p = 1,2-10_28 Kr-m/c.

4. Onpegenntb yron 6, Ha KoTopblii Bbln paccedaH GoToH ¢ sHepruel €,=1,43M3B npu apdekTe KomntoHa, ecam
0
KMHeTU4YecKan sHeprua aNeKTpoHa otaayum 1,=0,55 MaB. OTBeT: 6 ~ 39",

5. HaiguTe anuHy BosHbI Ae bpolina A ans anekTpoHa, o61aaatolLero KUHeTM4Yeckon sHepruen E, = 3 MaB.
OtBeT: A = 0,36 nm.

6. OUEHUTBL C NOMOLLBIO COOTHOLLIEHMA HeonpeaeNéHHOCTEN MUHMMANbHYO KUMHETUYECKYIO SHEPTUIO 3NEKTPOHA,
v -10
ABUKyLLeroca B obnactu, pasamep Kotopoit L=10"" m. OTseT: Thyin = 3,8 3B.

7. YactTvua HaxoAuTcs BO BTOPOM BO36YXAEHHOM cocToAHMM (N = 3) B 0AHOMEPHOM MOTEHLMANbHOM ALLUKE
WMpKHOW L c abCcotoTHO HenpospadHbiMu cTeHkamu (0 < x < L). Onpeaennts BEpOATHOCTb 0BHaPYKEHMA HacTULbI

B CpPeLHel TpeTu AWwmKa. OTtBeT: »=0,33.

8. OnpeaenvTb OJ/IMHY BOJIHbI A, COOTBETCTBYIOLLYHO BTOPOW CMEKTPanbHOW NMHWUM B cepum lalleHa ans atoma
BOZOpOAA. OteeT: A =1,28 MKMm.

9. Hal'Tn noCTOAHHYO pacnaja paZoHa, eC/iv U3BECTHO, YTO YMC/I0 aTOMOB YMEHbLLIAETCA 3a CYTKM Ha 18,2 %.

OTBeT: A = 2,3-10’6 ¢t

10. Onpegennte, C KAKUM aTOMHbIM A4POM Oblna Ocyw,ecTB/ieHa peakuma X + Oln - 1;'2 Xe + §§Sr +2 Oln .
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Otset: o, U .

11. OnpenenuTte sHepruto cBA3mM ANA A4pa atoma 1213Na. OtBerT: E; = 186,56 M3B.

12. Appo 6opa 1gB 3axBaTblBaeT HEMTPOH, B pe3y/ibTaTe Yero rnoJsiyyaercs AP0 AUTUA 37Li n reama. Hanvwute

AnepHy peakumto. Kakasa sHeprus BbiIcBObOXaaeTca B HEN? OTtBeT: Q = 2,79 M3B.
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1. A6contoTHO 4YépHoe Tesno umeeT Temnepatypy T, = 500 K. Kakosa bypet Temnepatypa T, Tena, ecav B
pesynbTaTe HarpeBaHWA NOTOK U3y4YeHUA yBeAnYnTca B h =5 pas. OTtset: T, =748 K.

2. Ha meTannuyeckylo NNacTMHy HanpasaeH Myyok ynbTpaduonetoBoro usaydeHusa (A=0,25 mKm). PoTOTOK
NnpeKkpalLaeTca Npu 3adepXuBalowein pasHoctM noTeHumanoB Us;=0,96 B. Onpegenutb paboTy Bbixoga A
3/1eKTPOHOB M3 MeTanna. OTBeT: A, x= 4 3B.

3. OnpegenuTte aHepruto ¢oToHa gnsa A= 0,43 MKM U A,= 2,4 HM.

OTBeT: €, =2,893B; ¢, =518 3B.

4. Onpenenntb CKOPOCTb 3/IEKTPOHA OTAAYM Npu addekTe KomnToHa, ecin GOTOH C SHEepruei, paBHOM 3HepPruun
8
NOKOS 3/1IEKTPOHa, HblN paccenH Ha yron 6 = 180°. OtBeT: L =2,4 10" m/c.

5. HailauTe anunHy Bo/HbI Ae bpoiins snekTpoHa, ABMKyLLerocs co ckopoctbio V = 0,3-c, rae ¢ — CKOpoCTb CBeTa.
-12

OtBeT: A\;=7,7:10 " m.

6. DNIEKTPOH C KMHETUYEeCcKoM aHeprmelt T = 15 3B HaxoguTca B MeTaIMYecKoli NblinHKe anametpom d = 0,5 MKM.

OUEHUTb OTHOCUTE/IbHYIO HETOYHOCTb AL/V, C KOTOPOW MOKET BbITh OMpeaeneHa CKOPOCTb 3/IEKTPOHa.
4
OTtBeT: Av/v ~ 10-".

v v o o -11
7. DNEeKTPOH HaxoguTCcA B OQHOMEPHOM BeckoHeyHo rnybokow noTeHuuanbHon Ame wwupuHoi d = 100 m ¢

abconoTHO HenpoHMUaemMbiMN CTEHKaMWN. HanTn HaumeHbLlee 3HaYeHne 9HEePrnn sNeKTpoHa.

OtseT: Ejnin=3.7 K3B.

8. B voHe nantna Li*" anekTpoH nepelwén c 4eTBEPTOro sHEPreTMUYECKOro YpoBHA Ha BTOpoi. OnpeaennTb AAVNHY
BOJIHbI A U3/1ly4eHUA, UCNYLLEHHOTO MOHOM NNTUA. OtBeT: A = 54 HMm.

9. AKTMBHOCTbL A HeKoToporo m3ortona 3a Bpema t = 10 cyTok ymeHbwwunacb Ha 20 %. Onpepenutb nepuog,
nonypacnaga 3Toro usorona. Otser: Ty/,= 31,4 cyTOK.

10. B pe3y/nbTaTe cepuu pagmoaKkTUBHbIX pacnagos pagui 253 Ra npespauaetca s cauHen, 2327 Pb . Kakoe

KO/IMYECTBO O- U B -pacnagos OH UCMbITbIBAET MPU 3TOM? OtgeT: 4an2p.

11. Onpegennte yaenbHy 3HEPIULO CBA3M 418 A4Pa ;He. OtBeT: g, = 7,07 M3B/HyK/OH.

12. OnpepnenuTe, Kakaa sHeprusa Heobxoanma, YTobbl pasaennTb A4PO fBe Ha ABe Q-4aCTULbl U HEUTPOH.

OtBeT: Q=1,57 M3B.
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v . 2
1. HanTK, KaKoe KONM4YecTBO 3Heprum B 1 ¢ M3ny4vaeT abcotoTHO YEPHOE TENO C MOBEPXHOCTM naowagbio 1 cm”,
€C/IN U3BECTHO, YTO MaKCMMaAJIbHasA CMEeKTPasibHaA MAOTHOCTb €ro SHepPreTUYecKoi CBETUMOCTU MPUXOAMUTCA Ha

O/VHY BONHbI 484 HM. OtBet: AE = 7,3 k.

2. Mpwn nccneposaHun ¢otoaddeKkTa € NOBEPXHOCTU HATpMA OblAn NoyYeHbl AaHHbIE: MPU YACTOTE U3/YYEHUA
14 o 14

vi = 6,92 107 Ty 3agepxuBatowmii noteHuman U, = 1,02 B, a npu yactote msnyyenua v, = 7,41 107 Ty

3aaeprkuBatowmnii noteHuman U, = 1,22 B. icnonb3ya 3TM AaHHble, ONPeAeIUTb 3HaYEHME NOCTOAHHOM MnaHKa.

OtBeT: h=5,9 10* X c.

o 2 o
3. Ha noBepxHOCTb, nnowaap Kotopoir S=0,01 m° exemunHyTHO nagaeTr E=63[K cBeTOBOM 3Heprun (B
HanpaeieHUN, NepneHauKYIAPHOM NOBEPXHOCTU ). BblUMCAUTL CBETOBOE AAB/IEHME HA 3Ty MOBEPXHOCTb, €CAu
-7 -7
OHa: a) NO/IHOCTbIO OTParKaeT CBeT; 6) NOAHOCTbIO NOrNOLWAET CBET. Otset: P,=7 10" Ma; P4=3,5 10
Ma.

4. OnpeaenvTb 3HEPruo, NPUXOAALLYIOCA HA 3NEKTPOH oTAaum npu addekte KomnToHa, ecam paccesHne GoToHa
npoucxoauT Ha yron 8=m/3? dHeprua ¢poToHa Ao paccesaHmns £,=0,46 M3B. OTtseTt: T, =0,14 M3B.

5. MpoToH ob6nagaeT KMHETMYECKOW sHepruen, pasHol E = 78 3B. Onpeaenute gauHy BOJIHbI e Bpoiina ans
NPOTOHa. OTBeT: A\; =3,2 nm.

6. CpegHee Bpems XU3HWM aTOMa B BO36YXKAEHHOM COCTOAAHUM COCTaBNAET OKOJ/I0 10-° c. Mpu nepexoge aToma B
HOPMa/nbHOE COCTOAHWE McCnycKaeTcA (OTOH, CpefHAA AAMHA BOJIHbI KOToporo pasHa 400 Hm. OueHuTb
OTHOCUTENbHYIO WUPUHY AE/E M3ny4aemoi CneKkTpasbHOM IMHUK, €CAU HE MPOUCXOAMT YIUMPEHUA NHUK 33 CHeT
APYrMX NpoLL.eccos. OtseT: AE/E ~ 2-10-%,

7. YacTMua B OAHOMEPHOW MNPAMOYro/sbHOM “noTeHuManbHol Ame” wWwupuHO L ¢ 6ecKoHeYHO BbICOKMMM
“CTeHKamKn” HaxogmuTcA B BO3OYKAEHHOM cocTosiHMM (n=2). OnpeaennTb BEPOATHOCTb OBHaPYIKEHWUA YacTULbl B
obnactn 3L/8 <x <5L/8. OTseT: ® = 0,091.

8. Ompenenuts YHePTrUto (OTOHA, COOTBETCTBYIONIYIO CaMOW JITHHHOBOJHOBOW JTHMHUU cepru JlafimaHa.
OTseT: 10,2 5B.
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9. BbluMcAnTb yaenbHble aKTUBHOCTU M30TOMNOB UPUAUA Ir nypaHa U, nepuosbl nonypacnaga KOTopbix PaBHbI
8
cooTBeTcTBeHHO 75 cyTok 1 7,1-10° ner.

OtseT: A= 3,35-1017 pacn/c-Kr; A= 7,93-107 pacn/c-Kr.

10. OnpegenunTe, C KAKUM aTOMHbIM A4POM Oblna ocyllecTBAeHa peakuua X + Oln - 15461 Ba + 395 Kr +3 Oln.

23
Otset: ‘o, U .

11. SHeprus cBA3M Aapa, COCTOALWENO U3 ABYX NPOTOHOB U OAHOIO HEWTPOHA, paBHa 7,72 M3aB. Onpegennte maccy
HeWlTPasIbHOro aTOMa, MMEIOLLLEro 3TO AAPO0. OTtBeT: m, = 3,01603 a.e.m.

12. Mpu coydapeHun y—KBaHTa C AEMTPOHOM, MOCNEAHWUI MOMET PacLlenuTbCA Ha ABa HyK/OHa. Hanmucatb
YpaBHeHVe A4EePHON peakuun U onpesenntb MUHMMA/bHYIO 3HEpPrui y—KBaHTa, CNocobHOro BbI3BATb TaKoe

pacwienaeHme. Otset: T,=2,22 M3B.
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v 5 o -
1. MowHocTb n3nydeHns abcontoTHO YEpPHOro Tena pasHa 10° KBT. HallTn naowaap Msnyyatowein nNoBepxXHOCTH
TeNa, ecnn M3BEeCTHO, YTO [AJIMHA BOJIHbI, Ha  KOTOPYK MPUXOAUTCA MAKCMMYM CMEKTPasbHON NAOTHOCTU

v -5 2
9HepreTUYeCcKom CBETMMOCTH, paBHa 7-10 ~ cm. OteeT:S=6Mm".

2. Ha umHKoBYlO NAacTuHy (Ag.x=3,74 3B) HanpaBaeH MOHOXPOMATUYECKMIA Ny4YoK cBeTa. POTOTOK NpekpalLaeTcs

npy 3afep:KuBatolleit pasHocT noTeHuuanos Us=2 B. Onpepenutb A/AvMHY BOJIHbI A CBeTa, MafaloLLEro Ha
-7

NAACTUHY. OtBeT: A=2,16 10" Mm.

3. CKONbKO KBAHTOB COAEPKMUT U3/lyYeHMe C OJMHAMU BONH Ay = IMKM U A, = 2:10%m B notoke ¢ 3Hepruen
E=0,5:K? Otset: N; = 2,52 10* yactuu; N, =5,04 10" yacTumu,

4. ®OTOH C A/MHHOM BoAHbI A;=10 nm paccesnca Ha CBOBOAHOM 3/7IEKTPOHe, NpuYém yron paccesHus 0=m/4.
Onpenenntb AJIMHY BOJIHbI pacceAHHOro GOTOHa W ero sHepruto. OtBeT: A=10,7 nm; € =0,116 M3B.

5. HaiguTe anuHy BonHbI Ae bpolina A gns anekTpoHa, o61agatolLero KUHeTM4Yecko sHepruen E, = 3 MaB.
OtBeT: A =0,36 Nm.

" -8
6. AnnTenbHOCTb BO3OYKAEHHOMO COCTOAHMA aTOMa BOAOPOLA COOTBETCTBYET NnpumepHo At =10 c. OnpepenvTb
. -8
HeonpeaenEHHOCTb SHEPTMN B STOM COCTOAHMUMN. OTseT: AE 2 6,6-10 " 3B.

o o o o o -10
7. HelTpoH HaxopuTca B oAHOMepHOM 6eckoHeuyHo rayboKoi noTeHumanbHoi ame wwupuHoit d = 107 m ¢
abCoNOTHO HENPOHMLAEMbIMM CTEHKamu. Halgute HaMMEHbLUYH0 Pa3HOCTb ABYX COCEAHWUX 3HEPreTUYecKux

YPOBHEN HeMTPOHa. OtseT: AE,j, = 0,062 3B.

8. Haiitn OHEPrur0 MOHU3alUn BOI[OpOI[OHOI[O6HLIX HOHOB, B CIICKTPC KOTOPBIX AJIMHA BOJIHBI ’I‘peTLCﬁ JIMHUHU

cepun banemepa paBHa 108,5 HM. OtseT: E;=54,4 3B.

9. CKO/IbKO a-4acTuy, BbibpacbiBaeT Topuit 239%Th maccon m=1kr3a t=1roa? Nepnop nonypacnaga ropua Ty,

=1,39-10" ner. Oreet: N, = 1,29-10%°.

10. CnegyoLLyto A4EPHYIO peakLMIo HanMWKTe B pa3BepHYTOM BMAE U onpegenute X: Al (at, n) X.

30
Otset: ¢ P.

11. OnpenennTte yaenbHy 3HEpPruto CBA3M Ana aapa ;He. OtBeT: g, = 7,07 M3B/HyKNOH.

12. OnpenennTb SHEPrUIo AAEPHON peakunm fBe (p, &) 2 Li, aapo-muweHb fBe CYMTaTb HEMOABUNKHbIM.

OtBeT: Q =2,13 M3B.
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v v 2
1. TemnepaTtypa BHYTPEHHEN MOBEPXHOCTU MydeENbHON Mevnm Npu OTKPbITOM oTBepcTUM naowaapto 30 cm”™ paBHa
1300 K. CunTan, 4To OTBEPCTME NEYM U3/IyYaeT KaK abCcoOTHO YEPHOE Teslo, ONpesennTb, Kakaa YacTb MOLLHOCTH
W3/ly4EHUNA paccemMBaeTCA CTEHKaMM neyn, ecam notpebaseman et MoWHOCTb cocTasaseT 1,5 KBT.

OtBeT: n=0,676.

2. Onpepenntb MaKCUMAJIbHYHO CKOPOCTb Vi, OTO3/IEKTPOHOB, BblNETAOWMX U3 MeTanna npu obayvyeHuu
v 8
doToHamu c aHepruen 1,4 MaB. OTtBeT: Vinax = 2,89 10° m/c.

3. MoHoxpomaTuyeckuit nyyok cseta (A=0,58 MKM) nagaeT HOpmasbHO Ha MOBEPXHOCTb € Ko3abouuneHTOM
2 o
oTpaxkeHua p= 0,7. onpenenntb 4ynucio GOTOHOB, €XKECEeKyHAHO Majalowmx Ha 1 cm” 3TON NMOBEPXHOCTW, ecau
16 -1
[JaB/ieHVe cBeTa Ha 3Ty NoBepxHOCTb p =1,2 mK[a. OtseT:n=6,2-10"¢c .

4. Ha Kako# yron 6bin paccesH GoOTOH ¢ sHepruent €1 = 1,36 M3B Ha cBO6OAHOM 3N1EKTPOHE, €C/IM KMHEeTUYecKan

SHeprua oT4a4yun aNeKTpoHa coctasaset T, = 0,68 MaB. OTtBeT: 6 = 51°.

5. DnekTpoH obnagaer KMHeTMyeckon sHeprunen T = 1 KaB. Onpeaenute ganHy BONHbI Ae bpoins gns Takoro
3/1eKTPOHA. OTBeT: Ag = 38,8 nm.

6. AnHa BOJIHbI M3y4aemoro atomom ¢oToHa coctaBnser 0,6 MKM. Bpems XU3HM aToma B BO3BYyKAEHHOM
_8 v
coctosHun 10 c. Onpeaennte OTHOLIEHME €CTECTBEHHOW LWMPUHbI 3SHEPreTUYECKOro YPOBHA K 3JHeprum,
o 8
W3/ly4EHHOM aTOMOM. OtseT: AE/E ~3-10-".

7. DNEeKTPOH HaxoguTca B 6€CKOHEYHO rybOKOM O4HOMEPHOM NPSMOYTrO/IbHOM MOTEHLNAIbHOM SLLMKE LWNPUHOM
I. BbluMcAuTe BEPOATHOCTb TOrO, YTO 3NEKTPOH, HAXoAAWMICA B BO3OYKAEHHOM coOCTOoAHUM (n=2), 6yaeT
obHapyKeH B cpeaHeit TpeTu ALLMKa. OTtseT: ® =0,195.

8. Onpeaenntb AJ/IMHY BOJIHbI A, COOTBETCTBYIOLLYIO BTOPOI CMEKTPanbHOM MHWKM B cepum MMaweHa ans atoma

BOZOpOAA. OteeT: A =1,28 MKm.

9. AKTMBHOCTb HEKOTOpPOro npenapaTa yMeHbllaeTcA B NATb pa3 3a 14 pHeit. Onpepenutb ero nepuog
nonypacnaga. OteT: T = 6 AHeM.

10. B 280 2%pp ., K
. pe3ynbrate cepmnn paagnoakKTUBHDBIX pacnaaos ypaH 92 npespawaeTca B CBUHEL, 82 . RaKoe

KO/IMYECTBO O- U B -pacnagos OH UCMbITbIBAET MPU 3TOM? OTeeT: 8anb6p".

11. Onpegenute aHepruio E, KOTOPYIO HYXHO 3aTPaTUTL A5 OTPbIBA HEWTPOHA OT A4pa ;‘He.

OtBeT: E =20,58 M3B.

12. Appo atoma AuUTMHA 37Li 60MbapanpyoTCA NPOTOHAaMW, KWHETMYecKasa 3Heprua KoTopbix 1,4 MaB.

O6pasytolmecs Npu 3TOM ABe 0-4acTULbl IETAT C O4MHAKOBOW CKOPOCTbi0. ONpesaennTe KUHETUYECKYIO SHEPTUI0
KaXkaoW a-4acTuLbl. OtBet: T=9,37 M3B.
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1. A6CONIOTHO YepHOe TeNo HarpeTo Ao TemnepaTtypsbl t; = 327 °C. MNocne NoBbIWEHUs TeMNepaTypbl CymMapHasn
MOLLHOCTb €ro TEMJIOBOrO U3/ly4eHnA yBenmymnace B 2,5 pasa. Ha cko/sbKO rpagycos noBbicMAacb TemnepaTypa
Tena? OtseT: AT = 154 K.

2. Kakoli u4actoTbl cBeT c/ie4yeT HanpaBWUTb Ha MOBEPXHOCTb HWKeNsa, 4YTobbl MaKCMMasibHasa CKOPOCTb
6
$OTO31EKTPOHOB BbiNa PaBHA Vma,=3-10" M/c? PaboTa BbIXxoAa 414 HUKeNA paBHa Ay, =4,84 3B.

OtseT: v=17,36 10" M.

2 18 -1
3. Ha nosepxHocTb niowagbio S=10 cm” nagaeT exkecekyHAHO Ny4yoKk $OTOHOB B KoamyectBe n=10" c¢ . OauHa
BO/IHbI Nagatouero cseta A= 500 HM. OnpenenuTb CBETOBOE AaB/NeHUE HA MOBEPXHOCTb, ecnn KoaboduumneHTt
oTpaxkeHna p=0,7. OTseT: p = 2,25 mKla.

4. ®OTOH C ANMHOMN BOMHLI A; = 4,3 nm paccesncAa Ha cBO60AHOM 3/1eKTPOHe. Yron paccesHus coctasun 1i/2.
OnpeaennTb 3HEPrUI0 PaccesiHHOro GOTOHa M SHEPIUI0, MPUXOAALLYIOCA Ha S/IEKTPOH OTAauu.

OtBert: €' =0,185 M3B; T.= 0,106 M3B.

5. MpoToH ob6nagaeT KMHETMYECKOW 3Hepruen, pasHol E = 78 3B. Onpeaenute ganHy BoJsIHbI e Bpoinna gns
NpoToHa. OtBeT: A; =3,2 nm.

6. OLEeHUTb C MOMOLLBIO COOTHOLIEHUA HeonpeaenEHHOCTEN MUHUMAbHYIO KUHETUYECKYIO SHEPTUIO 3/1IEKTPOHA,
JIOKa/In30BaHHOTO B 061acTu pasamepom L = 0,20 Hm. OTseT:
Tmin ~ 1 3B.

o v v o —12
7. DNEKTPOH Haxo4MTCA B OAHOMEPHOW BecKoHeyHo ry6oKoi noTeHumanbHoW ame wupuHoi d = 1007 m.
Onpegennte HaMMEHbLLYIO Pa3HOCTb ABYX COCEAHUX IHEPTETUUYECKUX YPOBHEMN. OtseT: AEmin=1,1 M3B.

8. Bo CKOJIBKO pa3 MU3MEHHUTCS IIEPUO/] BPAILCHHUS JJIEKTPOHA B aTOME BOAOPOJIa, €CIH IIPHU MEepexoie B OCHOBHOE
COCTOSTHUE aTOM H3J1y4asl (POTOH C IJTUHON BOJHBI A = 97, 5 HM? OtBeT: B 64 paza.

9. CKONbKO aTOMOB NOMIOHWUA pacnagérca 3a CcyTkn u3 1 maH. atTomos? Mepuog nonypacnaga nonoHua Ty, = 138
v 3
OHen. OtseT: AN =5-10" aTomOB.

10. B pesynbTaTe Cepun PaaMOaKTUBHbIX PacnafoB Topuit o Th npespawaetca 8 Tanauit "o T1 . Kakoe
- b pesy. pun paj, p A p 90 pespaly, gr!!-

KO/IMYECTBO O- U B -pacnagos OH UCMbITbIBAET MPU 3TOM? OtgeT: 7amn5p".
11. Onpepgennte, Kakaa Heobxoanma sHeprua, 4Tobbl pasaennTb A4P0 1§C Ha TPU O-4acTULbI.
OtBeT: E=7,27 M3B.

12. Haiitn sHepruio sgepHbix peakunii: 1) *H (p, y);He, 2) 2H (d, v),He. Buigensetca uan nornowaetcs

3HEeprus B sTUX peakumnax? OTBeT: Q; = 19,81 M3B; Q, = 23,85 M3B.



2013 39AH6-13-1__ ®dypcos A.1O.

1. Mpu Kaknx TemnepaTtypax abcontoTHO YEPHOIO TeNa MaKCUMYMbl SHEPTUM TEMIOBOIO U3y4YEHUA MPUXOAATCA Ha
rpaHuULpbl BUAMMOrO crekTpa: gpuoneTtosyto (Ay = 380 HM) U KpacHyto (A, = 760 HM)? Bo CKO/MbKO OT/IMYatOTCA
3HepreTUYeCcKne CBETUMOCTU TEN NPU ITUX TeMMEepaTypax? OtBeT: Ty = 7632 K, Ty, =3816 K; n = 16.

2. PaboTa BbIXxOAa 3N1EKTPOHOB C NOBEPXHOCTM HATPUA paBHa Ag.x =2,3 3B. Kakoit 4nnHbl BONHbI CBET HEOBX0ANMO
6
HanpaBuTb, 4TOBbI MaKCMMasibHasn CKOPOCTb 3/IEKTPOHOB Bbina paBHa 1,5-10°m/c? OtBeT: A =143 HMm.

3. MoHoxpomaTtuyeckuin ny4ok ceeta (A=0,58 MKMm) nagaeT HOPManbHO Ha MOBEPXHOCTb C KO3hOULMEHTOM
2 o
oTpaxeHua p= 0,7. onpeaenntb Yncno GOTOHOB, eXKeCceKyHAHO Majarwmx Ha 1 cm” 3TOM NOBEpPXHOCTW, ecan
16 -1
JaB/ieHMe CcBeTa Ha 3Ty NOBepXHOCTb p =1,2 mKIla. OTBeT: N =6,2-10"¢c .

4. ®OTOH C ANMHOW BOAIHbI A = 2,04 Nnm 6bin paccesiH Ha CBOBOAHOM 3/1EKTPOHE, KMHETMYECKAA SHEPIrMA OTAQuM
KoToporo coctasuna T = 0,103 M3B. Onpegenntb yron paccesaHuna ¢poToHa. OTBeT: 0 = 34°,

5. Onpefnenntb ANUHY BOAHbI Ae Bpoina Ag Ana 3neKkTpoHos, 6oMbapAMpPYOWMNX aHTUKATOA PEHTreHOBCKOW
TPYBKK, ecnm rpaHMLLa CNIOLLIHOMO PEHTTEHOBCKOMO CNeKTpa NPUXOANTCA Ha ANUHY BOJIHbI A = 3 HM.

OtBeT: Ag = 0,06 HM.
6. OUEHUTb C NOMOLLBIO COOTHOLLIEHMA HeonpeaeNéHHOCTEN MUHUMANbHYIO KMHETUYECKYIO SHEPTUIO SNEKTPOHaA,
v -10
ABUKyLLeroca B obnactu, pasamep Kotopoit L=10"" m. OTseT: Tryin = 3,8 3B.

1/2
)

7. BonHoBasa ¢yHKuma ¥(x)=(2/L)” “sin(nx/L) onucbiBaeT OCHOBHOE COCTOAHME 4YacTULbl B HECKOHEYHO ry6oKom

NPAMOYIO/IbHOM fALMKE WUPUHOW L. BbluncanTe BEpOATHOCTb HAXOXKAEHUS YacTULbl B Masiom uHTepBane AL=0,01L
B cpeaHei vactu AuwmKa (L-AL)/2 < x < (L+AL)/2. MoacHuTe GU3MYECKMIA CMbICA MONYYEHHOro pesy/nbTaTa,
n306pa3uns rpadpuyeckm NAOTHOCTb BEPOATHOCTU OBHApPYKEHMA YacTULLbl B JaHHOM COCTOAHUM.

Otset: ® = 0,02.

8. VY Kakoro BO,CI,OpO,CI,OFIO,CI,OGHOFO MOHa Pa3HOCTb AJZIMH BOZIH MeXAay ronoBHbIMUA NTUMHUAMU cepm71 Banbmepa un

Naiimana pasHa 59,3Hm? OtseT: Z=3, Li*".

9. AKTMBHOCTb A HeKoToporo usortona 3a Bpema t = 10 cyTok ymeHbwwunacb Ha 20 %. Onpepenutb nepuog,
nonypacnaga 3Toro nsortona. Orset: Ty/2=31,4 cyTOK.

10. CheaytoLLyto A4EPHYIO peakLMIo HanuwmuTe B pa3BepHyToOM Buae U onpegenute X: o (d, n) X.

18
OtseT: o F .

11. OnpeaenuTe SHepruio CBA3W ANA A4Pa aTOMa CBUHLA % PD . OtBeT: E¢, = 1,622 I3B.

12. Agpo 6opa lgB 3axBaTblBaeT HEWTPOH, B pe3y/ibTaTe Yyero noayyaeTca A4PO NUTUSA 3?Li n renns. Hanuwwure

anepHyto peakuuto. Kakas aHeprua BbicBoboXKgaeTtcs B Hel? OteeT: Q = 2,79 M3B.
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1. YeMy paBHO OTHOLIEHME NOTOKOB SHEPIUM, U3/TyYaeMbIX U3 CMOTPOBbIX OKOLIEK ABYX M/IaBUJIbHbIX Neyeit, ecam

BHYTPW NepBOM Neun nogaepxusaerca tTemnepatypa T, = 1100 K v niowazb ee CMOTPOBOrO OKOLIEYKa COCTaBAAET
2 o 2

S; =8 cm”, a TemnepaTypa BHyTpU BTopow neun T, = 1000 K 1 nnowaab CMOTPOBOrO OKoweYKa S; =9 cm™?

OtBeT: n=1,3.

2. OnpeaennTb MaKCUMMA/IbHYKO CKOPOCTb V., GOTO3/IEKTPOHOB, BblJIETAOWMX M3 MeTanna nog AeUcTBUEM Y-
v -11 8
W3lyYEHUA C AIMHOM BOAIHbI A=0,2 107" m. OTBeT: Ve = 2,68 10° m/c.

-12 v
3. CKONbKO KBAHTOB COAEPKMUT M3/yYeHue C AJIMHAaMU BOJIH Ay = IMKM U A, = 2:107°°M B NOTOKe C sHepruen
E=0,5:K? Otset: N; = 2,52 10* yactuu; N, = 5,04 10" yacTumu,

4. ®otoH npu addekte KomntoHa pacceancs Ha cBOBOAHOM 3/1€KTPOHe Ha yron 1/4. Onpenenntb 3HEPruio
nagatolero ¢oToHa, eciv A/IMHA BOJIHbI pacceaHHoro ¢otoHa A,=11,3nm. OTseT: £,=0,12M3B.

5. 3apsKeHHan YacTuua, YCKOpeHHas pa3HocTbio noTeHumanos U=200 B, umeeT AnHy Bo/HbI ge bpoina A = 2 nm.
o -27
HanguTte maccy 4acTmubl, ecau ee 3apag YMCIeHHO paBeH 3apAaay 3/1EeKTPOHa. OtBeT: m=1,7-10"" Kr.

6. HeonpenenéHHOCTb CKOPOCTU 3/1IEKTPOHOB, ABMMYLLMXCA BAOMb Ocu abcumce, coctasasetr Av=100m/c. Kakosa
npu 3TOM HeonpeaenéHHOCTb KOOPANHATLI AX, onpeaenatowein MecTonoNoXeHNe 3N1eKTPoHa?

OTBeT: AXx = 1,15 MKM.

7. YactMua B OA4HOMEPHOW MNPAMOYro/bHOM “noTeHuManbHon ame” wWupuHoi L ¢ 6ecKoHeYHO BbICOKMMU
“cTeHKamKn” HaxoamuTca B BO3bYXKAEHHOM cocTosiHMM (n=2). OnpeaennTb BEPOATHOCTb OBHAPYMKEHMA YacTUlbl B
obnactn 3L/8 <x <5L/8. OtseT: » = 0,091.

8. B uone antna Li™™" anekTpoH nepeluén c ueTBEpTOro sHepreTMYECKOro ypoBHA Ha BTOPOI. OnpeaenuTb AMHY

BOJIHbI A U3/1ly4eHUA, UCNYLLEHHOTO MOHOM NNTUA. OtBeT: A = 54 HMm.

9. HaiiTn akTBHOCTb 1r pagua, ecau ero nepuog nonypacnaga Ty, = 1620 net. OTBeT: A= 3,7-1010 pacn./c.

10. B pe3y/nbTaTe cepuu pagmoaKkTUBHbIX PacnafoB pagui 25;’ Ra npespauyaetca B cBuHey, 2327 Pb. Kakoe

KOJIMYECTBO O U 37 -pacnaZoB OH UCMbITbIBAET NPU 3TOM? OteeT: 4amn2p.

11. OnpepenuTte yaenbHyo 3HEPruio CBA3N ANA Agep fH " 13H .

OtBeT: €y,1 = 1,11 M3B/HYKNOH; €4, = 2,82 M3B/HYKNOH.

12. OnpefenvTb 3HEPruio A4EPHON peakuun fBe(n, y)lfBe, €C/IN U3BECTHO, YTO 3Heprus ceA3n agpa fBe

E,=58,16 M3B, a agpa ' Be E, = 64,98 M3B. OteeT: Q = 6,82 M3B.



2013 39AH6-13-1_ LWLnpobokos E.A.

1. OnpenennTb MOLLHOCTb, HEOBXOAMMYIO ANA NOAAEPKAHUA HEM3IMEHHOM TeMMNEPATYPbl PaAcn/IaBAEHHOTO
Hukenna 1453 °C, ecnv nnowagb ero nosepxHoctu 0,5 em’. CyunTaTtb, YTO U3Ty4YEeHUEe PacnNaBNEHHOro HUKena
NPOUCXOANT MO 3aKOHAM abCoNOTHO YEPHOTO Tesla, NOTEPAMM SHEPTUN NpeHebpeyb. OTBeT: N =
25,2 BrT.

2. Onpegenntb MakCMMasibHYO CKOPOCTb GOTO3/IEKTPOHOB M KPACHYHO rpaHuuy ¢oToaddeKTa, ecim 3NeKTPOHbI

BbIPbIBAIOTCA C MOBEPXHOCTM HUKENA yIbTPadrONEeTOBbIM M3/TyYeHMEM C ANMHON BOJIHbI 0,2MKM. PaboTa Bbixoaa
5

Ag,=53B. OtserT: Vmax=6;5'10 M/C; )\max=248HM.

3. [aBneHue cBeTa C A/MHOM BOAHbI A=600 HM, NajaroLLEr0 HOPMAJIbHO HA YEPHYK MNoBepxHOCTb, P=3 Kla.
2 o
Onpepenntb yncno N poToHOB, Nagatowmx 3a Bpemsa t=20 cek Ha naowaab S=1 Mm” 3TOM NOBEPXHOCTW.

OTseT: N =5,43 10>,

4. ®OTOH paccessica Ha CBOBOAHOM 3/1EKTPOHE, U3MEHEHME A/INHbI cocTasnseT AN = 1,44 nm. Onpegenntb yron

pacceAaHuns ¢oToHa. OTBeT: 0 = 66°.
5. Mpu Kakoli ckopoctu V anekTpoHa ero aebpoiineBckas A/MHa BO/HbI byaeT paBHa: 1) 650 Hm, 2) 3 nm?
Oreer: V; = 1,1-10° m/c, V, = 1,9-10° m/c.

6. OnpeaennTb HETOYHOCTb AX B onpeneneHnM KOOPAMHATbl 3NEKTPOHa, ABMIKYLLEroca B aToOme BOAOPOAa CO
6 .
cKopocTtbio v=2,2-10°M/c, ecnn pgonyckaemasa HeTouyHocTb Av cocTasnseT 10 % oOT e€ BenMuMHbl. YKasatb,

NPMMEHMMO SN NOHATUE TPAEKTOPUN B JAHHOM C/yyae. OtBeT: Ax=0,5 HMm.

7. HaliTh HaMmeHbluee 3HAYEHWEe 3HepPruM HeWTPOHa, Haxo4Aweroca B OAHOMepHOW 6eckoHeyHo ryboKoi

NOTEeHUMAIbHON AMe WupurHoW d = 107" m. OtBeT: Epin = 3.26:10° JIRS

8. Ompenenuts dHEPrut0 HOTOHA, COOTBETCTBYIOIIYIO CAMO# JUTMHHOBOJIHOBO# JTHKUK cepun JlalimaHa.
Ortsert: 10,2 3B.

222

% Rn. Nepwopg nonypacnaga 3,823 gHs. OTBeT: A= 5,69-1015 pacn/c.

9. Havitn akTMBHOCTb 1 1 pafoHa

243 256 1
10. OnpegennTe, C KAKUM aTOMHbIM A4POM Bblna ocyllecTB/eHa peakuma X + 95 Am > 103 Lr +5 on.

18
otser: 5 O.

11. Onpepgenute aHepruto E, KOTOPYIO HYXKHO 3aTPaTUTL AN OTPbIBa HEWTPOHA OT A4pa ffNa.

OtBeT: E=12,41 M3B.

12. Appo aToma NnTUA gLi _ 3axBaTblBasA AEWTPOH, pacnafaeTca Ha ABe a-yacTuubl. Hanucatb AAepHY0 peakumio

N onpeaennTb SHepPruto, BblAENAOLWYOCA NPY 3TON peakuunu. OTBeT: Q =22,38 M3B.



