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dKcnepumenmanvhbie haxmot:
1) aToM B meJIOM 3JIeKTpPHYEeCKH HelTpaJleH;
2) yacTHIA ¢ HAHUMEHBINWUM, OTPHUIIATEIBHEIM 3apaaoM (3JeKTPOH)

HAXOAUTCH BHYTPH aTOMA; :
3) macca atoma B 1000 pas Goablne Macchl 3JIeKTPOHA.

Mogaenr ToMcoEa — «OYyAWHT C HSIOMOM>.

ITo muenuio ToMcoHa, Bechb aTOM 3amOJIHEH HO-
JIOJKUTEJIbHEIM 3apAIOM, 4 B HEro, KaK HIIOMHUHKH,
BKPpAILJIEHE! 3JIEKTPOHEI.

Pesepdopa pemus npoBepuTs Mojgeak ToMcoHA.

On usyuyan paccesHue 0. -4acTUI, (IOJOKHUTEJIbHBIE YacTHOBI oOpa-
3YVIOTCA NPY PagHOAKTHBHOM pacmajie, MX Macca CpaBHMMA C Mac-
coil aToMma).

Ilnanerapaaa mogexs aroma Pesepdopna. B uen- e
Tpe aTOMa HAXOAUTCHA KOMIAKTHOE, MAaCCHBHOE, II0JIO-

JKMTEJNBbHO 3apAKEHHOEe HAPO, BOKPYT KOTOPOro Ha (K
CPaBHHUTEJIBHO GONBIIOM PACCTOAHWH IBWIKYTCS 3JIEK-
TPOHHL.

Hedocmamrxu modenru Pesepghopda: 3nexkTpoH, ABUrasch IO OK-
PYKHOCTH, MMEET HEeHTPOCTPEeMHTEeNbHOe ycKopeHme. Jlobaa ycko-
PEHHO JBIIKYINAACH 3apsyKeHHAA YACTHUIA JAOJKHA HCHYCKATh BJICK-





[image: image2.png]TPOMATHUTHYIO BOJHY. TakuM 06pa3oM, 3JeKTPOH JAOJKeH TEepAThH
SHEPTHIO U «[IafiaTh» Ha SApo. Bpems sxusnu raxoro aroma 107 c.

Mocmyname! bopa

1. AroMHas cHCTeMa MOMeT HAXOAUTHCH B OCOOBIX CTAIMOHAD-
HBIX COCTOAHMAX, KAXKJAOMY U3 KOTODBIX COOTBETCTBYET OIpeleJIeH-
Haa SHeprns. HaXoAsiChb B CTAUOHADHEIX COCTOAHUAX, aTOM He
M3JTy4aeT.

2. OHeprus HCHyCKAaeTcd MM IOIJOHaeTcdA IPHU Iepexope
3JIEKTPOHA U3 OJJHOTO COCTOAHHSA B Apyroe:
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[image: image3.png]dneMenTapHan GOpoBCKasa TeOPUA aTOMa BOZOpOIA:

MoMeHT UMIyJIbCA KBAHTY- _nh
etca (III nocrynar Bopa) myvr = o

3axon Hpl0oTOHA U 3aKOH
Kymnona

BripasuM CKOpOCTH U
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ITorernuansHas sHEprusa
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[image: image4.png]Jra Teopus CMOIJIA OOBACHUTH TOJLKO 3aKOHOMEDHOCTH B aTo-
me Bogopoza. lns renmsa oHa y:xe He paboraja.

ITo cospemennvim npedcmasienHusm: ITOJOMNeHUEe 3IeKTPOHA
B aTOMe NOAYMHAETCA Teopuu BeposaTHocTH. CramnoHapHbie Opou-
Thl — 3TO HauboJiee BepPOATHLIE II0JIOKEHUSA BJIEKTPOHA B aTOMeE.

CxemMa BO3ZMOKHEIX IIepexoaoB 3NEKTPOHAa B aTOMeE

Cxema UCNYCcKaHuA Cxema nozaow,enusa

E,

JHeprus 3JeKTPOHA B ATOME OTPUIATEJbHA.

YeMm OnmrKke K aapy, TeM OoJIblIle YUCIOBOe 3HAUYeHHe dHEPruu.

Ha GeckoHeYHOCTH 3Heprus paBHa HYJIO. :

CnexTpanbHbIii AHAJNN3 — HCCIEOBAHNE CIEKTPOB OT pasjand-
HBIX MCTOYHUKOB.

Buasl cneKTpoB.

HenpepriBablil (CIIONIHOH) CIIEKTP IMOJIY4YalOT OT pAacKaJleHHBIX
TBEPABIX U KHUAKUX TEJI, CUILHO CKaThiX rasoB, Coanma. OH npen-
CTaBJAET CODOM HENMPEPLIBHYIO PAAYIKHYIO OJIOCKY.

JluaeHUaTHIH CIEKTP HCHYCKAHHA [OJYyYaloT OT pa3orpeThIX
BeIleCTB B ra3o00pa3sHOM aTOMAPHOM COCTOSHUN., BHemine oH mpef-
cTaBjasieT coboii HabOp APKHUX I[BETHRIX JIMHUU Ha YepHOM ¢oHe.

JuHeuaThIil CHeKTP NOTJIOIMEeHdA MOKHO IOJIYYHThH, ecau Oe-
JIBIM CBEeT NMPONYCTATH Uepe3 BEemieCTBO B -ra3oo0pasHOM aTOMAPHOM
cocroaHuu. Buemrne oH mpexcraBiger cob6ol HAOOD YePHBIX JUHUI
HAa HENPEePLIBHOM CIEKTpe.
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Kaxxgoe BemiecTBO MmeeT ¢BOM HAG0D XapaKTEePHBIX I[BETHBIX
noxoc. Kak mpecTymHHKA MOMKHO Y3HATH MO OTIIEUATKAM HAaJIbLIER,




[image: image5.png]TaK XUMHYECKHIl COCTaB pas3OrpeToOro BellleCTBA MOYKHO Y3HATH HO
ero cuekrpy. CHavajia M3ydaloT JUHeHUATEe CIEKTPREI UCIYCKAHUS,
COCTABRJAIOT chneruanbHble Tabauusl. IloToM npoBoAAT CpaBHEHUE
CIeKTPAa HEM3BECTHOTO rasa ¢ N3yYEHHLIMH CIeKTPaMH.

HanpuMep, npy cpaBHEHWH cHieKTPa IOTJIOHIEHUS HEHU3BECTHOrO
rasa ¥ HU3BECTHHIX CIOEKTPOB IIOFJIOIEHHNS MATHHA KM a30Ta MOMKHO
OIpe/leJIUT, XMMUYECKHil cocraB raza. HeusBeCcTHHIH ras cocTOHT
K3 MATHUA U a30Ta.
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OnwITHl No paccesHuo anb(ha-YacTHIL.
IlnaHerapHaa Moaeab aToMa

B onrite Pezeptopaa c-uyacTuIilbl pacceMBAIOTCH
1) aileKTpoCTaTHYECKHUM IOJIEM SIAPA ATOMA

2) aneKTPOHHOI 0G0JIOYKOII aTOMOB MHIUEHH

3) rpaBUTALMOHHEIM IIOJIEM AAPA aToMa

4) NOBEepXHOCTBIO MUILICHH

Ha pucynke naofGpaskenml cXeMBI 4YeThIpex ATOMOB. Yep-
HBIMH TOYKAMHM 0GO3HAYEHBI 3eKTPOHHI. ATomy 'z C coOT-
BETCTBYET CXeMa
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InekTpoHHaA ofonouka B HelTpaJbHOM atoMe (hocgopa
f;P CONEepPUT

1) 46 a1meKTpPOHOB

2) 31 anexkTpoH

3) 16 3neKkTpOHOB

4) 15 anexTpOHOB

B onmitax Pesepdopna mo paccesHHIO O-HacTHI[ TIPH HMX
MPOXOXKAeHnH 4Yepe3 30J0TYI0 (osibry O6BIJI0O OOHAPYIKEHO,
4TO TONLKO oxHa u3 npumepHo 8000 wacTHL OTKIOHSAETCS
Ha yrikl, bonabmue 90°. Kakoe o6bacHenue gan Pesepdopn
3TOMY 9KCIePHMEHRTAJLHOMY daxTy?

1) Macca 0.-48CTHI B HECKOJIBKO THICSY PA3 MEHBIIE MACCHI
fAApa 30J10TA

2) CKopoCTh O-4acTHI B TEHICAYM pPA3 MEHbLIUEe CKOPOCTH
3JIEKTPOHOB B ATOME

3) Ilmomaaes ceueHHs siipa HA HECKOJIBKO MOPAAKOB MEHb-
e MJIOHIAAH CeYeHHs aToMa

4) TlopaBaswmee OONMBITMHCTBO O-YaCTHL] MNOCJIOINAETCH
¢onuroit
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Ab. AromM BORODOAA HAXOAMIICA B OCHOBHOM COCTOSHMH. Ilpw
[IEPBOM CTOJIKHOBEHMH ¢ JAPYTHM ATOMOM OH Iepeluen i
BO36yKAEeHHOEe COCTOSIHME, 8 OpHM CJEAYIOIeM CTOJIKHORe®
HUM GBI MOHW3HPOBAH. JHEPTUA CHCTEMbl «SAPO — 3JIeK
TpPOH» HMMeJa
1) MaKcHMaJIbHOEe 3HAYEHHe B HOPMAJIBHOM COCTOSHHN

aToMa
2) MaKCHMAJILHOE 3HAYEHHE B BO30YKAEHHOM COCTOMHHI

aToMa
3) MakcHMANbHOE 3HAYEHHE B MOHHIMPOBAHHOM COCTOH

HUK aTOMa
4) onfMHAKOBOE 3HAYEHME BO BCEX TPEeX COCTOHHHMAX

AG6. Ha pucynke usobGparkeHa cxeMa BO3MOMKHBIX 3HAYEHHI 3Hep
rMu ATOMOB rasa. Kakue (pOTOHEI MOryT IOTJIOINATE TE ATO
MBI, KOTOPbIe HAXOAATCA B COCTOAHHHM ¢ dHeprueil Ej?
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1) PoToHE! ¢ M060it 3ueprueii, Gonpmeit 0,2 - 10718 Jax

2) ®oToHBI ¢ J000It 2Heprueil B mupemenax ot 0 mo
0,2-107"® I

3) ®otons! ¢ sHeprueit 0,1-107'8 Mk u 0,2-10718 I

4) ®otoEb ¢ smeprmeii 0,1-107'® Ix, 0,2-107® Ik n
moboit, Gomemeit 0,2 10718
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ATOM HAXORUTCH B COCTOSHHMM C sHeprueii E;, < 0. Munu-
MajfbHas 3Heprud, HeobxoAuMMas AJIA OTPHIBA 3JICKTPOHA
OT aToM8, PaBHA

no
2) E;
3) —E,

E
4) -

2
Ha CKOJIbKO YMEeHBIUMJIACh SHePrHMs ATOMA NMPH HM3JYYeHUH
uM (oToHA AJHMHOI BOJIHE 6,6 - 107 m? OtBer OKPYIJINTE
J0 ABYX 3HAYAIIUX LMGP, YMHOMKBTE Ha 10* u sanummure
NOJYyYeHHOe YHMCJI0 B GIIAHK OTBETOB.

HaﬁnnTe 9HCJOBO€ 3HAYEHHE I3HEePrum OCHOBHOTIO COCTOA-
HHS aToMa Bojopoas E,, cautas, 4TOo Opu GeCKOHEYHOM
YAOaJIeHUM 3JIEKTPOHA OT NpOTOHA 3HEPIrusd CHCTEMBI BYX
YaCTHI] paBHA HYJI1I0O, & 3KCIIEpHMEHTAJIbHAS KOHCTAHTA B
dopMyJie A BRIYKUCICHUA YACTOT M3JYYEeHHS B ATOMEe BO-
opoza

-R 1 1
n T UHl g T g ]

m n

nocrosiAHaag PuaGepra Ry = 3,29 10" ¢!
Bnecn're YHCJIOBOE 3HadYeHHe B OJaHK OTBETOB, BbBIDA3MIB
ero B 3B ¢ TOYHOCTBIO O OAHOTO 3HAKA IoOCJe 3aMATOM.

Vm

JinHeHIaThie COEKTPHI

XHUMHKH OGHAPYXMJIH, €CJIM B MJAMS Ta30BOH Tropeaku
(uBeT mIAMEHHM CHHMI) OpOCHUTH HIENOTKY NOBAPEeHHOH co-
au (NaCl), To useT nnaMeHH Ha BpeMH NPHOOPETET SAPKYIO
JKEJTYIO OKPACKY. JTO MOCJYIKHIIO OCHOBON pas3paboTku
MeTozA

1) u3aMepeHUsA TeMOEpATYPHl IMJIaMEHH

2) BeIJeIeHNS HATPHUSA U3 MOBAPEHHOM COJIH

3) cneKTpaJBLHOro AHAJNM3a XMMHUUYECKOr0 COCTABA BELIECTB
4) moBoro ropiodero




[image: image9.png]AY. Ha pucyHKe A TpHBeAeHBI CMEKTPHI IOIJIOMEHUS ATOMuM
HATPHH, BOZOPOAA M reJmd.
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Onpenenure, M3 KAKMX KOMIIOHEHTOB COCTOMT Ta30Bas
cMech, CIeKTP KOTOpO# MOKA3aH HAa PHCYHKe O.
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1) Harpuit 1 Bogopos

2) HaTpuii u renmit

3) leanit U BomopoOA

4) HaTpuii, BOAOPOR ¥ TeJHil

A10. B cnekTpe HasyueHUA ra3oo0pasHOro BeLECTBA UMEIOTCA
ABe JIMHHH, COOTBETCTBYIOIME AMMHAM BOJH A; < A,. ®o-
TOH ¢ MAKCAMAJIBHBIM HMIIYJbCOM, NOKHUAAIOIIUI CBeTsA-
1Miica ras, HMeeT MMIYJIkC, PABHBIMH
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B tabnune npuseeHB! 3HAYEHWS SHEPTMM JUJIS IEPBBIX
YeTHIpeX SHepreTHYEeCKNX YPOBHEI ATOMA BOAODO/A.

Hanyuyenne ¢ Hambosibmeil ANMMHON BOJIHBI, HAGIIOZAEMOE
KAK OTAeJIbHASI JMHHA B CNEKTPe MCNYCKAHWS BOAOpO/A,
MOKeT OBbITh MOJIYYEHO NPM IIEPEeXoZie MeXXay 2HepreTude-

CKMMM YPOBHSAMM
[ 1 [2eeprus, 10" f1x]
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Jlazep

Hanyyenne saszepa — 3TO

1) Tennopoe M3aAyYEHHE

2) BHIHYXJEHHOE MHIYLWPOBAHHOE U3JIy4eHHe
3) cnoHTaHEHOE (CAMOTPOM3BOJIBHOE) M3JIyUEeHHe
4) noMuHeCHeHIIA

Jlnsa reHepanmy JAa3epHOTO CBET& MC- E
IMOJIb3YeTCA BEIeCTBO, ATOMBI KOTOPO- E,
ro MOTYT HAXOJAMTHCA B OCHOBHOM CO-

cTOAHMHM c 3Heprueii E,, mMeracTabuib-

HOM COCTOSSHMM C D3Heprueit E, m E,
Bo36yxneHHoM coctoseuu E;. Ilpm

atoM E, < E; < E;. Hanyuenne nasepa

MMeeT YaCTOTY, PABHYIO

n (E; — E3)




