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A H H o T a Q H ~ 

MeTO,ItOM CUHHTHJIJUII~HOHHHX Cl!eTlIHKOB H3Mepem,r yrJIOBble 

pacnpe.zteJiemrn :rneupon,oB OT pacrra,ICa /- -Me30HOB B ue3oaT0Max 

C, O, Mg , S , k , Cd H P6' . Ha ocnoBamrn: pe3yJII>TaTOB 

H3Mepemdl onpe,ICeJieHa noJISipH3aq1rn /--MesonoB. B Me3oaToMax 

, Cd 11 176' noJISipH3aq1rn cocTaBJISieT. rrpH;,rnpn_o {l9±JJ% ; !/9, $, 
,ItJISI Me30aTOMOB c,o H S IlOJISip1rnaq1rn paBHa (.fl/±,,f)% . .nenoJISipH-

3aQHSI _;o/--Me30HOB B ll31!leCTBax, y KOTOPHX SI)(epHble CIIHHbl paBHbl 

Hymo, O(hSICHSieTCSI B OCHOBHOM crrnH-op6HTaJU,HW B3aIDA:O,Itet:tcTBHeM 

B npouecce o6pa30BaHHSI Me30aTOMOB; ,Ite!lOJISipH3aqirn tJaCTHtlHO . 

CBSI3aHa H C B03,IteticTBHeM MarHHTHoro IIOJISI :rneKTpOHHOti ·o60JIO'l!KH 

aTOMa Ha _//- -Me30H 3a BpeMSI ero :HtH3HH Ha R-op6HTe • 

§ I. BBe,genHe 

RaK H3B8CTHO, OTPHUaTeJII,HI,Je _// -Me30Hhl rrpu ~a:Me,ItJieHHH B 

Bel!leCTBe HCill,JTI,JBaIOT SI,ItepHoe rrorJI01!18HHe, IlPH'l!eM 3TOT rrpoqecc 

11:)(eT l!epe3 npoMel!tyTOlIHYIO CTa,nHIO C o6pa30Bamreu 'Me3oaTOMa. ClIH

TaeTCSI, 'l!TO npoqecc rrornomeHHSI 11,neT nocpe,ncTBOM peaKQll:H: 

._/f-T /7 ~ /'7+ J/ ·,-:•if3yl!eHHe yrJIOBOrO pacnpe,neJieHHSI HetiTpOHOB 

OT 3aXBaTa IIOJISipH30BaHHI,IX /--Me30HOB. B Jm,ItKOM BO)(Opo,ne, 

SIBJISieTCSI O)(HHM H3 nyTeti orrpe,I(eJieHH.H BH)(a CJia6oro B3aHM9.n;etiCTBHSI 

./1 -Me30HOB C HYKJIOHaMH. (I, 2). 0)(H8.KO, KaK IIOKa3UBaIOT pe3YJIJ>

TaTI,I OIIl,ITOB ( 3) no orrpe,IteJieHHIO TIOJISipH3aqrrn y- -Me30HOB B 

·' \',\ 
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B J!CM,I(KOM BO.I(OpO,I(e, 3TOT nyTI, SIBJUteTCSI uenpHrO,I(Hl,IM M3-:-3a · noJrnorr 

,I(en0Jurp1rna~MH _J)I- -MesoHoB. TeopeTMtrncirne paccuoTpeHHe saxnaTa 

nOJtSipH30BaHHblX _,ff--Me30HOB nerKHMH SI.n;paun no1<:as1,rnaeT c2)' t!To 

MSMepemrn yrnoBoro pacnpe,I(enemrn HetiTponon c :rneprMeil B Bepxnel1 

4aCTM cneI<Tpa, MOJICeT □03BOJIHTJ, onpe.I(enHn BHA B3aHMO,I(eti-

CTBHSI •. YrnoBoe pacnpe,I(enemre HeilTpOHOB OrIUCh!BaeTCSI qJOpMynorr: 
!. 

JY/6'/ = .1'-r 0/ tCt7JYtJ (I) 

r.n;e .f3 - 1<:osqxfmn11eHT ac:m,rMeTptrn B yrnonou pacnpe.nenenmt HeiiTpoHoB, 

BeJIH4HHa_ H 3HaK KOTOporo saBHCSIT OT BH,I(a B3aH1!0,I(etiCTBLrn, fl - yroJI 

Meiit.I(Y nanpanne1rneu BhlJieTa nettrpona H cnHHa /--Mesona, e:7 - Kosqi

cpunHeHT, Y4HTb!Ba!OntHi1 CTeneHJ, rtOJISipH3aUHH /--Me30HOB B MesoaTOMax 

11 / - - KosrpqmnHeHT, sanMCSilllHM oT ,I(ertonSip1rnan1rn: netlTponoB nnyrpH 

SI.I{pa • 

H"J cpopuyn~r (I) cne,nyeT, 4TO sKcnepmmnry no Hsyt1enmo yr nonoro 

pacnpe,nenemrn nerrrponoB .I(OJIJKHO npe.I(mecTBoBaTI, 1tsuepeuirn nonsrpH:mnHH 

/--Me3oHOB B uesoaTouax, a TaKJite Hsyqemte .n;enonSipHsan1rn uel1TpouoB 

B SI.n;epHOM nemecTBe. ]aHHaSI padoTa nOCBSillleHa ·uccne,noBaHHKJ ITOJiflpH3al\HH 

/I- -Me30HOB B pa3JIHt1HblX BemecTBax. 

§ 2. OcHOBHh!e reopeTHt1ecKHe npe~cTanneHHSI 

TipH BbHIOJIHeHHH padOTbl Ubl HCXO,I(HJIM 11:3 CJie,I(yIOllllIX npe,I(CTaBJieHHit 

0 npouecce ,I(eITOJISipH3aqIIH /1 -Me30HOB npH 3aMe,I(JI8HHH H OCTaHOBKe 
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T/1' ,< ( 4 ' 5) . . . . n .. -· . e· . " , • "'•m MX B • Bel!leCTBe .·,.:n3 pauor: ·.· . - CJie,nyeT; ,.otJTO:.: pM -3aM .I(JieHlU!'- ') . -Me3C 

HOB .nenonsrpM3a[(MSI He !1p0!1CXO,D;UT : BllJIOTb ,ItO :; 3aX:DaTa "MX 'Ha '.'.f1e:JOaT6irnhle 

opdunr; B .nam,He~rueM ... ttpvi: odpasoBamrn :ue3oaTCiMoB: Bd31.1olnra ~-.ne11onnj;n,rnarcnR 

M3-3a, TOHKOM· .cTpyKTypu .:vi:,:rro,JJ;· B03,JJ;e'ncTBH8M':MarHMTHbIX no:netr:3neKTpbHHOi1 

o donottKM u · sr,npa aToua. .Uerronsipt-rnaunsr··.113-3a' cmn1:.:opduTan1,1ioro :'n3a:m.w

.nettcTBHSI .dy,neT MMeTI> J.feCTO. B .TOM cnyttae, .ecmr, Dpei.m~·,.t;,,-c:rrpeduEaHHSI 

_/I--Me30Ha Ha ,naHHOU-ypOBHe C. f'-:t: 0 ,•;:dy,neT: 1foJI!>l!Ie:•npeU~Jm ' .. z; 
nepeopuenTartHH. crrmra ,Me30Ha B .uar1m_TH01Fnone ,- cos,ttanae1.u,~iFero·'opelt-!-

TaJII,Hb!M ,ItDHlX8HMeM. ,Bpem1 , Z":1-K :MOlKHO Bbll!HCJIHU')rn qJOPMYJI, np1rne,JLeHHbIX 

n padoT~ (6). _BpeMsr Z:.,,. MOlKHO ogem1n .H3 cooTvo~emrn_ .. ,pF- ?; .._ 

. ~ );_". · , r,ne -:~ .£ "".: paccTomme .. Me1R'.;Y. ;~9~HSUH1 .. ,T(?HK9t1 CTI?YICTyp~! 

ue·3~aTOMOB ·c7). · 0Ka3blBaeTcH, .l!TP, i.?K H~ ·:~~c~~~1,1\o;: TTdP~;K9,B ,~6?,;I>~e 
. - . " ' ' ' ; • . . '.- . . ·- ~ . • . . . . ~ >. - \.. .. ' ' > ~ • • •• ,· • .. ...... -~ • .. • ' •. 

?,;; • J(erronsrpH3a[(HSI no.I( nos,neflcT~Heu ua~HHTHhl; noneH. snercTpOHH.0:~: 
• ' ✓ ' ' .. .. • ·,..: •• ' • •-_; ··.,_ 

odonol!KH.H sr.n;pa B rrponecce noca.ztKH Me3oHa Ha K-opdMTY dy~eT HesHa-, 
,7" r;-v' I' 

l!MTeJIJ:,HOt-1. B Cal.!OM .n;ene )J;JISI 3TOrO CJiyl!aSI .{,,~ ~ 'L/7 ' r.zte 

z;/-::- ;,!, (3.ztec1, .t1 £;:~- pa-ccfomme Mei!tAY ypODHSIMH CBepXTOHKOll 

CTPYKTypu). ·· · '"'';'•;,> 

. TaKMM odpa30M 'MOJ!tHO CKa3aTb' 'llTO ·n'. npo'rcec'ce odp:'l,30BaHHSI<;; · { }' 

Me300.TOMOB, AenonsrpH3a[(MSI ue30HOB B ocno'~'iloi.t c5y:zi1/T .ri.poti'cx·o~ttT"i··~~q::3a TOI 

rrnro 11 CBflIJXTOHIWrO B3ctlin10)I8viCTRv!H~. IToc-.Jie :Toro··KaK ·,;r.:..:~·1'.!e~o'tt.. 
OKa3aJICSI Ha ·K-opc5MTe;. r.zte ,;OH npeduBae'T ~o TeX nbp, 110KB. 'ii;'pa:cnaleTCR 

. .iriido saxBaTHTCSI. sr.n;pb~.!, AellOJISiptt3a~mi '}AOJ!teT 11p·o11cxoAHTI,;-B•'.1~af'uiT'ihni'. 
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ienonnpH3attHH H3-3a CBepXTOHKOlt CTPYKTypu MOXHO H36exar1,, 

ecnH ·HCilOn!,30BaTl, B81lt8CTBa, y KOTopux SI,Jtepm,tlt cmrn paBeH HYJIIO. OT 

,It8110JIHplrnatttUI B none 3JI8KTPOHHOJ:t o60JIOtUCH H3CSaBHUCSI TaK npocro 

H8Jil,3H, llOCKOJil,KY oCSpa30BaHH8M830aTOMOB Bcer,Jta conpOBOX,ItaeTCSI 

nepecrpoltxon. 3Jl8KTPOHHOtL OCSOJIOQKH HCXO)tHOro aTOMa. CJI8,ltOBaT8JI:bHOj 

B nponecce OCTaHOBKH _ft--M830HOB B TaKHX BemecTBax, OCHOBHb!MH . 

· uexaHH3MaMH · ,It81lOJIS1p1rnattHH 6y,ItyT. SIBJISIT:bCSI, 110-BH)tHMOUY, C~lrn-opCSH

TaJI:bHOe B3aMMO)t8i!CTBH8 H B3aHJ.{O~eiicTBl18 MarHHTHUX' llOJieli 3JI8KTpOHHOi-l 

o60JIO'llKH aTOMa H .JJI- -M830Ha 3a Bp8HSI ero m!3HH Ha a K-opc5HT8. 

llcxo~H H3 3THX npe.ztcTaBJI9HHtt, MU npOH3B8JIH H3M8p8HH8 IlOJISipH3a-

UHH /'1.""'."-Me30HOB ,ltJIR ps,Ita B81lt8CTB' 

y KOTopux R,lt8pHue cnHHH.pa.BHU Hyn10; 

. :fH , Cd H 17# • 

COCTOH!qHX Ha 85·+ 95% H3 aTOMOB, 

a HM8HHO )tJISI C,0, Mg s 

§ 3. 3KcnepHM9HT 

IlQJIHPH3attHR /- -Me3oHoB_ HCcJie.ztoBanac1, ny~~M 1-rnuepemrn amrno

TponHH B yrnOBOM. pacnpe.zteJieHHH 3J18KTPOHOB pacna.zta (B\ Ha p110 .I 

. n~)t~~aBneua 3KCnepHM8HT8.JlbHaSI ycTaHOBKa • J!JISI_ T~pMOJ!C9HHSI Jl/- H_ /._ 

- :ue_30HoB· HcnoJib30BanHc:o a.JIDMH_HHeBue q>Hnupu. Hpoli.ztSI qepes q,Hµbrpu 

/-·"'.'M830HN n·ona.ztaJIH Ha J.tHm8Hl, H3 acCJI8.ztY8MOro, B81It8CTBa, r,Ite OHH 

H OCTaHaBJIHBanHCl>. MHmeHH HM8JIH pa3148pli I5 X IS .CM; TOJI!qHHa 1,mmeHelt 

· pa,BHR_J1ac11. 2 + 6 r/cM2• Yron, no.zt KoTopu:u MHmen1, pacnonaranac1> 

· no·" OTH~m~HHI> K "0011" nytJKa M830HOB, 6~JI pa.Bell ·45°. Ha M11:meu1, ·d1rna 

HaMOTaHa Ka.TYJIIKa H3 }.{8,ItHOlt npOBOJIOKH, npe,ltH83Hatl8HHaSI )tJISI C03,lt8HHSI 

, 

't,) 
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MarmrTHoro nomr, Heodxo.n;m.mro .n;JISI nper.teccnH ?---Me30HOB. ITo.n;podHoe 

0IlHCaHH8 ycJI0BHtf 0mi!Ta, Cl\HHTHJIJISII~H0HHb!X C.tt8TttHK0B H :rneKTp0HHOti · 

annapa.Typu .n;aHo B Hamen, paHee onydJimwBa1mon padoTe. ·c3). JJ' HaCT0SilllHX 

onuTax TOJilltHHa nOJIH3THJI8HOBoro qJHJiliTpa MeR.n;y ctteTttHKru.m J H 4 dmra 

paBHa 4 + 8 r/c1l. 

}(JI.II yrJiepo.n;a, KHCJiopo.n;a, Marmrn H cepb! K03qXIJHl\H8HT aCHUMeTpHH 

0 B yrJIOBOM pacnpe.n;eJieHHH 3JI8KTP0HOB pacna.n;a .7/61_/= 'f'-re7C~S67 

dllJI onpe.n;eJieH Ha OCHOBaHHH HCCJI8)J;OBamrn ttHCJia 3JI8KTPOH0B B 3aBHCH

MOCTM OT BeJII!ttHHbl HanpmiteHH0CTH MarHHTHoro noJISI I/ , B KOTopoM 

_11axo.n;nJiac1, MnmeHb. B cJiyttae l\HHKa, Ka.n;mrn n ·cBHHL(a J:ieJIHtJMHa e:1 

d1:rna Hatl.n;eHa nyTeM 113?,tepeHHSI ttHCJia 3.1I8KTP0H0B np11 3HatteHHSIX nomr 

/lmax H . /-I h7t.#' , C0OTB8TCTB_Y_IO!JtMX ?.!aKCHMYMY H_MHHHMYMY HHT8H-

CI1BH0C Tl1 3JI8KTp0H0B Ha KPHB011 npel\8CCMH, pace ttHTam1ot1 no cpopizy Jie: 

/r:i ~r 17 ://ii/ :::: ./4, e-r.-1 f-r C/ctJS/£Jl'/I 7' &o// d 
C ytteT0M Bpe?i!8HH sa~epl!CIUI t-/ , Iilvtpmm "BopoT" t..i · 0 H 

Bp8U8HH JitH3HH _j)I -U830H0D t (9) •· TI omuax C C,0,~ H ff l'.fl1IJ!1Ha 

"BopoT" paBII.fIJiaCb npudJIH3HT8JibHO t ; B QTil,JTaX C ~. , /'d H 

~-'17 ....:. :l -;'.· 3 rz;- BeJIHttMIIa 0TH0lll8HH.fI ··- i-t - B Kai!t.~0U' 0Tih!Te 
I'. 6L · t-, 

db!Jia paBHa npm.rnpHO O,J. OdhlttH0 B omnax, H~.IlPHMep, C ynepo.n;oM 

CKOP0CT!:, ctteTa 3JI8KTPOHOB npH /( = 0 db!Jia OKOJIO I20 B MHiiyTy; · 

B 011hl.TaX co CBHHI.t0M - 0KOJIO 8 B 1.urnyTy • YpoBeHb qJOHa _B 3THX --
onh!Tax COCTaBJISIJI ~ 3 OTCtteTa B l.ll:'!HYTY ·If He 3aBHC8JI OT n0JI.fI #. 

A/ . . C• , 11/d/>r,t;. + Ni:1.q_ 1 -
cpoH /v9' onpe.n;eJISIJICSI us BupaJICeHnsr IV¢ :::: --"j_, .' , 

r.n;e AIJ'lo/;r - ttHCJIO OTCtJ8TOB .n;eTeKTopa 3JI8KTpOHOD, H'suepeHHOe · c5e3 

MH!ll8HH H HaMarHHtJl1BaIOnteil KaTylIIKH, - ;\/.1/3/ - noKasaHH.fI .n;eTeKTOpa 8JI8K-

TpOHOB, saper110TpnpoBaHH1,Ie C KaTynrn:oil, HO des MMIII8HH • 
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B pe3yJI1>TaTe OTiblTOB 6h!JIH noJiyqeHhl 3HaqeHHJl K03qi<pHUH8HTOB 

acmJMeTpHH (!7 ,ItJ!Jl 3JI8KTPOHOB, HM8IO!llHX npoc5er (50JII,We ,,r~::-x,+£~"',y 
(3,2tec1, ); - TOJ!l!lHHa <pHJII>Tpa MeJB:,Ity cqeTqmtaMH 3.H 4 / %-t, ~ TOJ!l!lHHa 

HHW8HH, ~ - TOJ!l!lHHa CUHHTHJIJIJlUHOHHblX ctteTt.JHKOB. B ,IteTeKTope SJieK-

TpOHOB). 3a TeM, BOCTIOJ!l,30BaDWHC1, :rnepreTHt.Je CKOll 3aBHCHMOCT1,IO 

. act-U.!UeTpHl! · :rneKTPOHOB B /~er_ pacna,Ite (IO), Mhl noJiy1mJIH 3Ha

_118HHJl t?c, - K03qi<pHUHeHTOB acm,n,eTpHH ,ItJIJl Bcero HHTEirpaJI!,HOro cneKTpa, 

T. e. npn X = O. B cJiytJae Ca M /'tf c5naro.n;apJI TOMY, ttTo MHHHMaJI1>Huti 

nopor perHcTpaUHH 3JI8KTpOHOB B TeJiec:icone 6h!JI ,ll;OBOJil,HO BblCOK 

( X, -/- XJ ::: .9 7 e~ ) ' a M~meHH HCTIOJI1,30BaJIHC1, TOHime (~Xz=2MM)' 

HCKa:llteH~e cneKTpa 3JieKTpOHOB H3-3a 1moroKpaTHoro pacceRHI-rn H TOpM03HO

ro I-!3Jiyt.JeHHJl SJieKTpOHOB He npHHHMaJIOCl, BO BHHMamte. 3aaqemrn B8J!HttHHhl 

0o np1rne.n;em,1 BO BTOpOM CTOJI6ue ·Tac5JIHUhl I. 

TaciJIHUa I. 

Bel!leCTBO BeJIHtJHHa ( O'o ) I l10JIRp1.rnaumr p 
B %% 

C 0,040±, 0,005 /Q == p L.. i8 ... 

O(H
2

) 0,043 ±,_0,005 IJ .6- p ~- lfJ 

M,9 0,058 ±,0,008 l:J'" = p. L 2'6 

s 0,042.:!:.0,006 /:I L- p .c... l'fl 
2t, 0,056.:!:.0,0II /3 ~ p L: 20 

{'d 0,055.:!:.0,0I2 l.'l ~ P -c::::. 20· 

?6' 0,054.:t,O,OD /,~ '!::::, p - .!S 2,p 
. 
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B TipHBe,IteHHLte BeJlliqHHhl e7t, 6LtJIH BBe,IteHLt TIOTipaBKH, yqHTLtBalO~He 

BpeM.II 3a,ItepJJCKH, nrnpmty "BopoT", pacnaA _l'I\--Me30HOB ti Te~eCHLtti 

yro11 ,1.teTeKTOpa :rneKTPOHOB •. YKa3aHHLte B Ta6)ume onrn6KH SIB1ISIIOTC.II 

CTaH,ItapTHh!MH CTaTHCTHqecKHMH . OTKJIOHeHHSilffl. 

IIpn npe,rtno110:m:emm, qTo CP SIBJISieTcSI HHBapHaHTOM, Be1IHt1HHa no11a

pnmirtHH P .JI_::: Me30HOB B MeaoaTOMax MOJ!CeT 6LtTI, onpe,2te1IeHa H3 paBeH-
. a- a:,--- /Y'- .,. 
Cl'Ba - -= - ' r,Ite C,,,o l/ 4 - K03cptpHrtHeHTbt acm.n,feTpHH, 

.F- P~ 
COOl'Bel'Cl'BeHHO ,ItJifl f-::.. C/ _//-,.. - Me30HOB, a ~ - CTeneHJ:, TI01ISipH-. 

aartmt .ft.,. -Me30HOB. Ey,IteM cqHTan, tlTO nyt1KH 7...,. -Me30HOB' nonyqea

HLte C BHyTpeHHHX lUU!leHeil Cl'IHXPOitHltJIOTPOHa ' HMelOT npHMepHO O,ItHHaKOBYIO 

Cl'eneHI, TIOJISipH3artHH He3aBHCHMO 01' 3Heprmr ycKopeHHLtX npOl'OHOB (IO)~ 

ECJIH · C,Ite1Ial'l, npe,nno11oxemte O TOM, ql'Q HCTI01I1,30BaHHh!t1 HaMH 

f--Me30HHhltt nyt10K HMeel' TaKyIO :m:e Cl'eneHI, TIOJISipH3artHH KaK H 

/7" -Me30HOB, TO BeJIHtlHHY TIOJISipH3art1m .f-_ MOJ!CHO onpe)l;eJml'l, H3 

t1p1rne,neHHOro B pa6oTe (II) HepaBeHCl'Ba 3't7c, Se~ '7"t7o , r,Ite 

~ - saat1eHHe Ko0_qxpHitlteHTa acm,wexp1m ,ItJISI Bcero HHTerpan1,Horo cneKTpa, 

T.e. npH X = 0 • IT011yt1eHHhte TaKHM o6pa30M 3HatleHH.II P npHBe,IteHhI B 

Tpel'l,eM CT01I6rte Ta6JIH[(I,I I. l{aK BH,ItHO H3 Ta61IHitI:l I B Me308.l'OMaX Marmm, 

ItHHKa, Ka,ItMH.II H CBHHrta TIOJISipH3artirn COCTaBJISiel' ('9-t"j(/%; )(1ISI Me3oaTOMOB 

yr11epo,Ita, KHC1IOpO,I(a H cepLt /IY~f)~. EC1IH cpaBHHTI, TI01ISlpH3at(HIO .I(JISI 

_/I- -M830HOB.-H /r - M830HOB, l'O l~OllCHO CKa3al'l,, tlTO 601188 CH1II,~aSI 

,It8TIOJISIPH3a~HSI HMeeT MeCl'O )(JI.II ;w--M830HOB. CHJII,HYIO ,IteilOJISipH3artHD 
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/I- -Me:)OHOB MOl!tHO Od'oRCHHT.o cmrn-opdHTaJII,Hh!M .B3aHUO,ICetlcTBHeM B 

npouecce odpa~oBaHHR. 1re3oaroMoB. )lenoimptrnauHR tiacrnqno CBSI3aHa w c 

B03,!(et1CTBUeM uarmITHoro ITOJIR :rneKTpOHH011 OdOJIOl!KH aTOMa Ha_/1--He30H 

3a BpeMSI ero :l!G!3HH Ha K-opdttTe. 

B03HHKaeT Borrpoc: HeJII,3R JIU KaKHM-Jrndo nyTeM BOCCTaHOBHTI, 

noJIRpH3aumo _fl- -J,Ie30HOB B ue3oaT0Max? lfro KacaeTcR ycrpanemrn )(eno

m1p1rnal{HH H3-3a CI1HH-op6nTaJII,HOrO B3aHMO,ItetlcTBirn, TO BilOJIHe 

oqeBM,!(HO, qTQ noro npOCTO c,neJiaTI, HeJII,3JI • lITO ,ice KacaeTCR ,!(eilOJIRPM-

3aUirn H3-3a ,!(8ilCTBMR :rneKTpOHHOti odoJioqKI1, TO 110-BM,!(MMOMY, OT Hee 

y.I(aCTCR I13daBMTI,CR • ITol!eCTMB 1,mmeHI, B npo,noJII,HOe MarHMTHOe 

none "" IOOOO 3pcTe)t MOY.CHO dy,I{eT, !10-BM.!(MMOUY, HadJIIO,!(aTI, 3cprpeKT 

"qacTMqHoro" BOCCTaHOBJieHMR !10JIRpM3aQl'!M, BCJl8,!(CTBMe Toro, qro CBt!3I, 

MeJK.n;y 3JieKTPOHHOl1 odoJioqKot1 I1 jf},f~ -H830HOM dy,ICeT pa30pBaHa. 

§ 5. Bh!BO)J:b! 

I. MeTO,ItOM Cl{MHTMJIJIRUHOHHb!X cqeTqnKOB M3HepeHbl yrJIOBh!e pacnpe

,!{8Jiemrn 3JI8KTpOHOB OT pacrra.n:a OCTaHOBMBIJ!HXCSI ./~- -Me30HOB B yr Jiepo){e, 

KHCJIOpO.I{e' Marmrn' cepe' QHHKe' Ka,n;HUH M CBMHUe ·; 

2. Ha ocHonamrn pe3ym,TaTOB H3Mepemi:n yrnoBoro pacrrpe.rr.eJiemrn 

3JI8KTpOHOB pacna.n;a onpe.n;eJieHa !10JIRpll'.3attMR /1- -Me30HOB • "3 1.!830aTOllaX 

Marmrn:, QMHKa, Ka,!{1.IMR M CBMHUa IlOJIRPH3aUMSI COCTaBJI.fleT (~9-rf.; % ; 

)I.JI.fl M830aTOMOB yrnepo,I{a,. KMCJIOpO.II,a M cepb! .:....(I4 .t. 1)%. 

_ 3. ]8IlOJIRPM3aQHR _/I--M830HOB B Be~eCTBax, y KOTOpb!X a.n;epHb!e 

CilMHb! paBHbl HYJID ·od1>.iICHReTCSI cmrn-opdHTaJII,Hb!M B3aMMO,n;et1CTBM8M B npo

uecce O dpa30BaHMSI · M830aTOHOB ; .II,enoJISipH3aQU.fI qacTMqIIO CB.fI3aHa M C 
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B03~e~CTBHeu·uarHHTHOrO nonH 3neKTpOHHOlt o6ono~KH aT0Ma Ha//--Me30H 

3a BpeuH ero D3HH Ha K-op6HTe. 

ABT0p1,t non1,3y10T_cH cny4aeu no6naro.ztapHn _c.c.repmTeltaa, · 

B.EenHeBa H E.3axap1>eBa 3a o6cy:JlC)teHHe nonyqeaaux pesyn1>TaToB H 

nocT0HHHU_tt HHTepec K pa6oTe. 
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