1. Ilpeanonoxxum, 4To CXeMa HMXKHUX SHEPreTUUECKUX YPOBHEH aroMOB

HEKOETO DJIEMEHTa UMEET BHJI, TOKA3aHHBIA HA PUCYHKE, U aTOMBI HAXOSATCS B E.3EB
Lo

COCTOSIHHU C dHeprueii E . DNEKTPOH, CTOJIKHYBIIUCH C OIHHM M3 TaKHX 0

aTOMOB, B PE3YJIbTaTe CTOJKHOBEHMS IMOJYYMJI HEKOTOPYIO JONOJHHUTENLHYIO

sHepruo. KWHETHYECKas JHEPTHsl SIEKTPOHA IO CTONKHOBEHHS DAaBHAIACH -3 0

-19

2,3-107" I>k. Onpezmenure UMITyIbC 3NEKTPOHA ITIOCNE CTOIKHOBEHHS C

aroMoM. BO3MOXHOCTBIO HCIyCKaHWsi CBETA ATOMOM IIPU CTOJKHOBEHHH C 5 ,

JIIEKTPOHOM MIPeHeOPeYb, 10 CTOJKHOBEHHS aTOM CUMTATH HEMOABHKHBIMH. - £
X

2. Ha pucyHKe MPEACTABICHBI SHEPIETHICCKHE YPOBHU SICKTPOHHOW 000NIOYKH aTOMa M yKa3aHbI
4acTOTH ()OTOHOB, U3ITyYaCMBIX H IOIIONIIAEMBIX IIPH IIEPEX0aax C OIHOTO ypOBHS Ha Apyroil. Kakosa
JUIMHAa BOJIHBI ()OTOHOB, IIOIVIOMIAEMBIX MpH Mepexoge ¢ ypoBHs Ej; wHa yposenb Ei ecin

viz =6-10" T, voy =4-10" Try, vap = 3-10" '
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3. Ha pucysnke u300paxeHbl HECKOJIBKO 3HEPreTHYECKUX YPOBHEH aToMa M yKa3aHbl JUIMHBL BOIH
(OTOHOB, N3ITyYaeMBIX ¥ MOMIOIIAEMbIX [P MEPEX0Iax ¢ OJHOTO YPOBHS HA JPYTOW.

E

F.
3

Ju

K
1

DKCIIEPUMEHTAIBHO YCTAHOBJICHO, YTO MUHHUMAJbHAS JUIMHA BOJHBI ISl (DOTOHOB, M3Iy4aeMbIX
NpU Tepexofiax MeXIy 3TUMH YpoBHsMH, paHa Ay =250 M. KakoBa Benmumna A3, eciam

32 = 545 uM, Ayq = 400 uMm?

13,6
4. VpOBHHM 3HEPrHU 3JIEKTPOHA B arome BOIOpoja 3anatorcs popmynoit E, = — n’z 3B, e
n=1,2,3,... . Ilpu nepexoze aroma u3 cocrosiuus E, B cocrostnue E) arom ucnyckaer gporon. [lonas

Ha TMOBEPXHOCTh oToKaTona, (HOTOH BHIOMBAET (HOTOAEKTPOH. [IJIMHA BOJIHBI CBETA, COOTBETCTBYOLIAs
KpacHO! rpannmie (porodddexra s MaTepuana MOBEPXHOCTH (OTOKaToma, Axp = 300 mM. Yemy
paBHa MaKCHMAJIbHO BO3MOXKHAsI KHHETHUYECKast Heprus GpoToanekrpona?

13,6
5. YpoBHH 3HEprud SICKTPOHA B aroMe Bojopoma 3amarorcs (opmymoit E = — 72 3B, Tme
n=1,2,3,... . Ilpu nepexoze aroma u3 cocrosiuus Er B cocrostnue E) atom ucnyckaer Gporon. [Tonas

Ha MOBEPXHOCTH (POTOKATONA, STOT POTOH BEIOMBAET (OTONEKTPOH. [IJIMHA BOJIHBI CBETa, COOTBETCTBY-
folasi KpacHo! rpanuue Qorooddexra ams Marepuana noBepxHocTH (otokaroma, Agp = 300 HM.
Yemy paBeH MaKCUMAIIbHO BO3MOYKHBIH MOYJIb MMITYJIbca (HOTOIEKTPOHA?

6. YpoBHH OSHEpruu OJEKTpOHa B aroMeé BOAOPOAA 3aMaloTcs  (opmyroit

13,6

E=———»5B,me n= 1,2,3,... . IIpu nepexone atoma u3 coctosuus E, B coctosnue Ej atom uc-
n

myckaeT ¢oron. [lomaB Ha MOBepXHOCTH (OTOKATONA, ITOT (OTOH BBHIOMBAECT (HOTOINMEKTpoH. HacToTa
CBETa, COOTBETCTBYIOMAs KpacHOil rpanune (¢orodddexra mais Marepuana MOBEPXHOCTH (HOTOKATONA,

Vip =6- 10" I UeMy paBHa MakcUMajbHasi BO3MOXKHAsI KHHETHYECKasi SHeprusi poroanekrpona?
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7. DneKTpoH, ABHXKYIIUACS cOo ckopocThio U =1,5- 10° M /C, cTaNKuBaeTcs ¢ MOKOSIIUMCS TIPO-
TOHOM, 00pa3ys aToM BOJIOpOJa B COCTOsHMU ¢ dHeprueit E, (n = 3). B mpouecce obpazoBanus aroma
msnyyaercst Goron. Haiimure mummHy BomHBl A 3TOro (oTOHA, NMpeHeOperas KMHETHYECKOH dHEprueit
13,6

n2

aroMa. YPOBHH 3HEPTHH 3JICKTPOHA B aroMe BOopoza 3amarorcs dopmynoi E, = — 3B, e

n=1,2,3, ...

8. DIIeKTPOH, IBUKYIIMICA CO CKOPOCThIO U = 2- 10° m/c, cTankuBaeTcs ¢ MOKOAMMCS MPOTO-
HOM, 00pa3yst aTOM BOIOPOAA B COCTOSHHH ¢ 9Heprueii £, (1 = 2). B npouecce o6pasoBaHus aroma mu3-
nydaercs ¢ortoH. Haifnure wacrotry v atoro ¢oroHa, mpeHeOperas KHHETHYECKOW JHEprHeil aToma.

13,6
VpoBHH SHEpPrHM D3JIEKTpOHA B aroMe Bojopozaa 3ajxarorcs Qopmymnoi E, = f—; 3B, e
n

n=1,2,3, ...

9. Tokosumiics atom Bogopona Maccoit 1,679-10727 kr wamyuaer ¢oron c smeprueii

16,3210 Il B pesynsTate nepexona a1eKkTpona n3 Bo3Gy:KIEHHONO COCTOAHUS B OCHOBHOE. B pe-
3yJIBTaTe OTA4M aTOM HAYMHAET JBUIAThCs IOCTYNATENbHO B CTOPOHY, NMPOTHBOIONOKHYIO (OTOHY.
Haiiaure KMHETHYECKYHO SHEPIHIO aTOMA, ECIIU er0 CKOPOCTh MaJia [0 CPABHEHHUIO CO CKOPOCTBIO CBETA.

o —24
10. DnekrpoH, uMeronumii umnyiase p =2 - 10 KT - M/C, CTalKHBAETCS C TIOKOAIIUMCS TIPOTO-
HOM, 00pa3ysi aToM BOZOPOJa B COCTOSIHUM ¢ dHepruei £, (7 = 3). B nporecce 06pa3oBaHus aToMa U3-

syuaercs Gporton. Haiinure nimHy BomHbl A 3TOro (OTOHA, MpeHeOperas KAHETHIECKOH SHEPTHEN aToMa.

13,6
VpoBHM OJHeprum OJIEKTpOHA B aroMe BoIOpoia 3amarorcs Gopmynoit E, = —n—é 3B, rne

n=1,2, 3 ...

11. Tlokosmmiics atom uznydaer ¢oron ¢ sueprueii 16,32 - 1071 Jix 8 pesyibrare Iepexoja
5JIEKTPOHA U3 BO30Y/KIEHHOTO COCTOSIHUS B OCHOBHOE. ATOM B pe3y/bTaTe OTJauyd HadMHACT JABMIaThCs

MOCTYMATENBHO B POTHBOMOJIOKHOM HAIPaBJIEHUH ¢ KHHETHYECKOi sHeprueit 8,81 - 10777 Jx. Haii-
qute Maccy aroMa. CKOpOCTh aToMa CYMTATh Majoil [0 CPAaBHEHHIO CO CKOPOCTHIO CBETA.

13,6
12. YpoBHHM 5HEpruu 3JIEKTPOHA B atoMe Bopopoxa 3amatorcs dopmynoi E, = — n; 3B, e
n=1,2,3,... . llpu nepexoze aroma u3 cocrosuus E> B cocrosiune E atom ucnyckaet ¢poron. [Tonas

Ha INOBEPXHOCTH q)OTOKaTOIIa, 3TOT q)OTOH BBIOMBaET (I)OTO&TICKT]C)OH. YacTtoTa CBETAa, COOTBCTCTBYIOLIAsL

o 14
KpacHoit rpanuie dorosbdekra 11 MaTepuana moBepXHOCTH (oTokatona, Vi, = 6-10"" I'i. Yemy
paBeH MaKCHMaJIbHO BO3MOXKHBIH UMITYIIBC (poToaIeKTpoHa?
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13. 3HayeHust  SHEPruM  OJJNEKTpPOHA B aroMe  BoJopoja  3ajailorcs  GopMmynon
—13,6 3B
E,=
n2
ny4aet (otoH. [Tepexossl ¢ BEpXHHUX YPOBHEil Ha ypoBeHb ¢ 11 = 1 06pasyror ceputo JlaiimaHa; Ha ypo-
BeHb ¢ 1 =2 — cepuio BanbMepa; Ha ypoBeHb ¢ 1 = 3 — ceputo [lamena u Tak nanee. Haiinure ot-
HOUICHHE [3 MUHMMANBHOM YacTOThl (OTOHA B cepun bBanbmepa K MakCUMalbHOW 4actore (GOTOHA B
cepuu Ilamena.

,n=1, 2, 3, ... . Ilpu nepexosie ¢ BEPXHETO ypPOBHs SHEPIUM HA HUKHUN aTOM H3-

14. 3HadeHnss  PHEPTWM  DICKTPOHA B atoMe  BOAOpOJAa  3aJaroTcs (hopmyoii:
13,6 3B .

E, = T n=1,2,3,... . IIpu nepexoqax ¢ BEpPXHUX YPOBHEU DHEPIUH HA HUKHUE aTOM W3-

mydaet ¢otoH. [Tepexosl ¢ BepXHUX YpOBHEH Ha ypoBeHb ¢ n = 1 obpasyior cepuro Jlaiimana, Ha ypo-

BeHb ¢ n =2 — ceputo banbMmepa Tax nanee. Haiinure oTHOIIEHUE Y MAKCHMAIbHOU JUIMHBI BOJIHBI (o-

TOHa B cepHH banpMepa Kk MakCHManbHOM JUTHHE BONHBI (hoTOHA B cepun JlalimaHa.

y Ey
15. B arome BojOpOJa YPOBHH BHEpPrud omuchiBaroTcs (opmynoit E, = ——-. HaubGonbias
n2
JUIMHA BOJIHBI M3JTydaeMoro ()OoToHa Ipu Iepexoie Ha BTOPOH ypoBeHb SHepruu pasHa 650 HM. Uemy
OyzeT paBHa HaUOOJIBIIIAs JIMHA BOJHBI M3JTy4yaeMoro )OToHa MpH Mepexojie Ha YPOBEHb dHEpruu 4.

y Ey
16. B arome Bojmopoja ypOBHH SHEPTHH OHHMCBHIBArOTCS (opmynoit E, = — — - HaunGonbmas
n
JUTFHA BOJIHBI M3]Ty4aeMoro (oToHa IpH Iepexoe Ha BTOPOH YpOBEHb 3HEPruHu paBHa 655 M. Haiinure
E,.

13,698

17. 3HaueHus SHEPrHU NEKTPOHA B aTOME BOAOpoAa 3anatorcs (opmynon E, = > e
n

n=1, 2, 3, ... . IIpu nepexoaax ¢ BepxHUX YPOBHE} SHEPTHH HA HIKHHE aTOM u3iydaer $HotoH. Ile-
pexozbl ¢ BEpXHUX ypOBHEH Ha ypoBeHb ¢ n = 1 oOpa3sytot ceputo Jlaiimana; Ha ypoBeHb cn = 2 —
ceputo banbmepa; Ha ypoBeHb ¢ n = 3 — cepwuro [lamena u tak nanee. Haiinure otHomenue f MUHU-
MalbHOH 4acToTs! (hoToHA B cepun JlaliMaHa kK MakcuManbHON yacToTe hoToHA B cepun banbmepa.
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