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llepexsaT 17-·Me3oaos 

p11-+ z .... z"-+P /1/ 

H&6JJJO~&JICJl H&MB S onWT&X no B3y"'eHBIO Jl~epaoro 3aXB&Ta 
1T-·Me30HOB so~opo~oM s. ra3~s;rx cMec•x H2 + Z, r~e 
Z ecTJ. He • N 2. Ne. Ar .1 • · llpa :JTOM oKa3anocJ.. 

"'TO. CKOpOCTii nepexsaTa X z c, Z, K&K B S ·cny"'ae p Jl- ·a'fo· 
wo:B/2/. Bo seeM ocTan&llow. o.u;aaKo. B3·3a HanH"'BJl aa
TeHCBBHoro KOHKYI>BPYJOIQero npouecca a~epaoro 3&XBaTa 
1T-·Me30H& npOTOHOM S Me30&TOMe nepeXB&T pe3KO ·p&3JIH· 

>taeTc• AAJI ·:rr- -B · 11 ..,.._Me3oaos: 1/ nepexsaT 11- ·Me3oaos 
CT&HOBBTCJl 3&MeTHWM npa &TOM&pHWX KOHUeHTp&UHJIX TJI· 
>Kenwx· · aTOMOB (,"' 1. TOr~a K&K 11"""' "'Me!JOHW DOJIHOCTbiO 
nepexsa TWBaKnCJI rtpa --C "'· 10 - 3 · - 10-5 I C = nzl n 8 • 
r~e nz • n H - "'BCJI& &TOMOS Z B SO~opo~a S 1 CM 3/; 
2/ npase~eHH&JI K nJIOTHOCTB >KB~Koro SO~opo~a CKOpOCTb 
nepexsaTa A~ no"'TB aa ~sa nop_JI~Ka sen&"'BHW npeswwaeT 
np&Se~eHHYJO CKOpOCTit ~JIJI Jl ·Me30HOS; 3/ CKOpOCTit 
rtepexsaT& nBOHOB H& &TOMW reJIBJI cpaSHBMa CO CKOpOCTJI· 
MB ·nepeXBaTa . H~ ~pyrae &'f.OMW 0 TOr~a KaK nepeJ;S'T 
~ -;--uuoaos aa reJIBii pe3KO no~asnea /no pac"'eTy "'10- 3 1 31 

. B . H' . H&6JIJO~aJICJl /4/ . . Bee ltB . OTJIB"'BJl .CSJ13&HW C Te~. 
~To .. nepexsaT 1 ~ --ue3oaoa npo~cxo~aT c K -op6aT~ we3o
aTo~a.,~o~opo~a. Tor~a KaK " ·Me30HW nepex~aTwsaJOTCJI 
C 6onee SWCOKBX op6BT. . . 

, Ha-r.,e.a.c:a:sawii nepexsaT naoaos aa aToMw He o6ycnos
nea. no·sB~MpMy 0 TeM. "'TO ~JIJI B036y~eHHWX COCTOJIHBB 
p "--aTowos paccMoTpeaaw:ii ~ 151 M:ex&:f~BlM 3anpeTa caa
waeTcJI. MolKHO no3TOMy. O>KB~&TJ.. "'TO npa 6onJ.WBX ;c, 
:;=0.1 - 1/ KOHUeHTpauaJix He B cweca R2 +He 6y.u;eT 
DpOBCXO,IJ;BTJ. nepexsaT Jl- ·Me30HOB 0 pp&BHBMWB no BHTeH· 
CBSHOCTB C nepeXS&TOM 17-·Me30HOS. 
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HacTOJIJQaJI pa6oTa nocBJIJQeua 6onee .D:eTan~auouy ac
cne,D;oBaHHIO uexaHH3Ma nepexsaTa "-;.Me30HOBBCMecJixra-
30B H2+Z, r,D;e Z ecTJ. He, Ne, Ar, Kr, Xe H N

2
, 

C0 2 . 3KcnepaueuTw swnoJIHeuw ua ny'IKe "- -ueJOHOB c 
3Hepraeii 80 M3B caaxpoi{HKnoTpoaa OHJIH. llocTaHoBKa 
3KcnepaueuTa a npol{e,D;ypa H3Mepeuaii B ocuosuou auano
rH'IHLI onacauuwu HaMH pauee /t7. Ha onwTe H3MepJincJI 
BLIXO.D: nap y -KBaHTOB OT pacna,D;a 17° -ueJoHOB Nyy(R,O), 
o6pa3YJOIQHXCJI B peaKI{HH nepe3apJIJJ:KH · 

11 - + p .... 11° + n /2/ 

B ra30BOB MBJUeHH, HanoJIHeHHOB BO,D;OpO,D;OM npa ,D;aBneHHH 
""40 a.M. H yueu~aweuae BhiXO,D;a N yy ( n' C) Hl- la nepe
xsaTa npa ,D;o6aaneuaa K ao,D;opo.D;y raJa-npaMeca I R -ToJI
IQBHa TOPMOJJIJQero I)HJIJ.Tpa/. B Ka'leCTBe BJIJIIOCTPai{HB ua 
puc. 1 noKa3auw Kpaawe Bwxo,D;a Nyy(R,C) .D:JIJI MB -

weua co cuecJ.JO raJoB H 2 + Xe npa paJJIB'IHhlx KOHI{eu
Tpai{HJIX Xe. 

flOCJie Bhi'IHTaHHJI l)oua OT nepe3apJI,D;KH Ha JieTy B OCHOB
HOM Ha CTeHKaX MHWeHH B Y'leTa C,D;BHra MaKCHMYMOB KpB
Bwx N yy ( R, C) c H3MeueuaeM KOHI{eHTpai{HH C onpe,D;eJIJI· 
JIOCJ. ycpe,D;HeHHOe no o6eBM KPHBI>IM OTHOWeHBe 

a = 
N;y< R,C) 

N* (R,O) yy 

r,D;e N* =N -Ncf>o~ Kpaawe N}y( R, C) ywapeuw / ua-yy yy yy 
25~/ H HMeJOT ue,D;neuuwii cna,D; B CTopouy uanwx R no 
cpasueua10 c Kpasol npo6eros n 

11 
( R) . 3To CBJ13auo c Teu, 

'ITO MHWeHJ. HMeeT l)opMy mapa, TaK 'ITO\ TOJIIQHHa CTeHKH 
nepe,D; CMeCJ.IO pacTeT C y,D;aJieHBeM OT OCB ny'IKa. H3Me
ueuae l!lopMw Kpaswx NYJ, (R,C) c yaeJIB'IeuaeM KOHI{eHTpai{HH 
npaMeca Mano, TaK 'ITO Kpaawe N),y (R,O ) a 

N;, ( ·R,C) B npe,D;enax norpewuocTeii Hluepeuaii no,D;o6-
Hhl. B 3TOM cny'lae BepoJITHOCTJ. JI.D:epuoro JaxsaTa Bo,D;o-
pO,D;OM OCTaHOBHBWerocJI B CMeCH 11- ·MeJOHa 

a~H 

" = =PH. q' /3/ 
t\ HZ ( l - f3 ) 

4 

f 
• 

.,.,_; 

• 

f';-lt1 (R,C)prH. eO. 
800 

142 +Xe 
-600 

-'00~ 

',., 
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Puc. J, KpuebJe swxooa · 11° -Me3oHoe o• za3oeou cMecu 
H2 + Xe npu pa3AU'IHbiX· KOHUeH•pauuJix npuMecu C , R 
~IOAJIIUI(a •opM03JIJIIezo fPUAUipa; nyHK•upHaJI KpueaJI npo
eedeHa no •O'IKaM, noAyt~eHHbJM c nyc•ou MuweHbiO. 

r,D;e ~- H • !'1Hz- TopMoJuwe TOJIIQHHI>I BO.D:opo,D;a a cMeca 
B MHWeHH; {3 Y'IBThiBaeT BJIHJIHHe pacnpe,D;eJieHHJI 11'"':-MelOHOB 
no npo6erau Ha 'IBCJIO OCTaHOBOK B "TOJICTOB"MHWeHH B 
onpe,D;enJieTcJI Hl om.na ( f3s6%), PH - aepoJITHOCTJ. aTou-

l+K ( 
HOrO 3aXBaTa Me30HOB BO,D;OpO,D;OM B CMeca; q = 

l+(A +K) C 
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BepOJITHOCT:b Jl~epHOFO 3aXBaTa 17- -Me30Ha DpOTOHOM B 
p 17--aToMe a cMeca npa HaJJB'IBB nepexsaTa. Bwpa:>KeHae 
~JJJI CJ DOJJy'leHO fbeHOMeHOJJOFB'IeCKB /I/ B npe~DOJJO)I(eHBB, 
'ITO a cMeca H2 + Z 17--Me3oH B P"--aToMe na6o 3axsaTw
saeTCJI DpOTOHOM CO CKOpOCT:biO A p = an8 + dn z DpB 
~eB036y~eHBB Me30aTOMa, JJB60 nepexsaTWBaeTCJI HaaTOM 
Z co cxopocT:a.JO Az = bnz. llpu 3TOM xax ~eso36y~e-

HBe p77--aTOMOB B Jl~epHhiB 3aXBaT 1T--Me30Ha DpOTOHOM, 
TaK B KOHKYPBPYJOII.UIB C HBMB nepexsaT 1T--Me30HOB onpe
~eJJJIIOTCJI CTOJJKHOBeHBJIMB pn -·-aTOMOB B CMeCB. 3~ec:a. 

a , b H d - DOCTOJIHHhle JC034tlbBUBeHThl, A = b/a B K = d/a 
OTHOCBTeJJJ.HHe KOHCTaHThl nepeXBaTa /1/ B Jl~epHOFO 3a
XBaTa DBOHa DpOTOHOM DpB CTOJJJCHOBeHBJIX p77--l- Z. 3JCCDe
pBMeHTaJJJ.Hhle ~aHHwe Ill y~osneTsopuTen:a.Ho onucwsanuc:a. 
npB K = 0 . 3To 03Ha'laeT, 'ITO BH~YUBpOBaHHhiB CTOJJKHOBe
HBJIMB p 1T-- a TOM a C a TOMaMB Z Jl~epHWB 3axsa T DBOHa 
DpOTOHOM B p77- -aTOMe BMeeT MaJJyJO BepOJITHOCT:b (d,O). 

BepoJITHOCTB aToMHoro 3axsaTa Me3oHos KOMDoHeHTa
MB Fa30BOB CMeCB DpODOPUBOHaJJJ.Hhl TOPM03HhiM cnoco6-
HOCTJIM aTOMOB /6' 7/ 

r~e 

Plf(C) = 

1 + s: r 
0 

H 8 z s = --
0 8 o 

H 

/4/ 

- OTHOCBTeJJ:a.HaJI TOpM03HaJI CDO-

co6HocT:a. aToMoB Z MJI 3axsaTwsaeNwx DBOHOB. B ycno
BBJIX Hawero ODhiTa ( nu= const) \HZ= t\ 8 ( 1+ S H f) , F~e 
S H - OTHOCBTeJJJ.HaJI TOpM03HaJI CDOC06HOCT:b aTOMOB Z, 
ycpe~HeHHaJI no nana3oHy 3Heprai nuoHo~. ocTaHasnusaJO
II.UIXCJI B CNecu. B Hawax nepswx onwTax /1/, r.n"e BHTepsan 
B3y'leHHWX JCOHUeHTpauui TJI>K£ nwx aTOMOB ( Ne, Ar) 6wn 

H H ll Hesenax, npBHBManoc:a. S = S 0 ; Tor~a a (C) = q . pu 
o6pa60TJCe DOny'leHHhiX B HaCTOJI~ei pa6oTe pe3yJJ:a.TaTOB 
a 3TBJ npe~nono)l(eHBJIX u npu K = 0 6wno nony'leHo A = 

= A'C 
3

+ B', r~e A', B' = const MJI xa~oro Z. ~JJJI 
TJI)I(enwx ra30B ( Kr u Xe) B' < 0 , 'ITO JJBWeHo l)lB3B
qecxoro cNwCna. Ycnosue B'>O Tpe6yeT Sn> S 0~ B cne
uaan:a.Hwx B3NepeHBJIX co CMeCJIMB H 2 + N 

2 
u H 

2 
+ Xe 

C -3 
npu xoHueaTpauuJix "'10 , r~e sxna~ nepexsaTa npe-

6 

' -~ 
'I 

WCC), 
I 

tO"' -------

H2+He 

t 

H1 +Ne 

10"2 

Hz•Xe 
0 0,2 0,4 0,6 0,8 1,0 l,l c 

Puc. 2. BepoJI•Hoc•u W( C)JIOepHozo 30X6a•a nuoH06 600o
poooM 6 CMecJix c He. Ne u Xe. Kpu6ble npo6eOeHbl 
no /5/ npu ycAo6UJIX /6/./71 u 3Ha~eHUJIX S~1 u3 llfa6Au
flbl. 

He6pe)I(BMO Nan, 6wnu nony'leHw 3Ha'leHBJI u ( C) > I. 3To 
03Ha'laeT, 'ITO S H > S ~. 

Pe3yn:a.TaTw annpoJCCBMBposanac:a. nony'leHHWM H3 /3/ 
u I 4/ swpa>KeHueM 

n = 

C ~BYMJI 
s"( C) 

NepeHBB 

( 1 + S~C) ( 1 +A C) 
/5/ 

sap:a.upyeMWMB napaMeTpaMB A u s:, 3Ha'leHBJI 
3a~asanac:a. B3/B/ . HexoTopwe pe3yn:a.TaTbi B3-
npuse~eHw Ha puc. 2. 0Ka3anoc:a., 'ITO 3Kcnepu-

7 
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MeHTan&Hwe .z.aHHWe xopomo onaewBaiOTeJI BWpa)l(eaaeM 

/5/ npa 

A = AC I/3 . /6/ 

.z:t;n• Beex ra30B, xpoMe CO 2 , 

H S0 = A = const • /7/ 
H 

ITonyqeHHWe .z.n• acene.z.oBaHHWX ra3oB 3HaqeHBJI So a 
A npaBe.z.eHw B Ta6J1Blle. JIIOJ1onwTHO OTMeTBT&, qTo nony· 

qeHHWe a~ on!!JTa 3HaqeHBJI S 0 6nB3I<B no BenaqaHe I< qaeny 
:mei<TpOHOB BO BHeWHeH o6onoqxe aTOMa Z /eM. lfl B 
IV eTon6nw Ta6JUillW/. 3TO MO)I(HO paeeMaTpBBaT& I<ak yxa· 
3aHBe Ha TO, qTO B aTOMHOM 3aXBaTe Me30HOB npeBMy· 
ll{eeTBeHHO yqaeTBYJOT :mei<TPOHW BHeWHeH o6onoqi<B aTOMa 
Z. B eany eooTHomeHBJI /7 I eeTeeTBeHHO npe.z.nono)I(BT&, 

qTO npeBMyll{eeTBeHHYJO pon& B nepexBaTe nBOHOB Ha aTOMW 
Z arpaiOT :mei<TPOHW ax BHemaax o6onoqex . .z:t;n• epasHe

HBJI B Ta6Jmne npBBe.z.eH:W 3HaqeHBJI TOpM03HOB enoeo6HOeTB 
S '

0
8 , B:wqaeneHHwe no I 8 I .z.n• I<BHeTaq~~xoi 3HepraH 

naoHa, paBHoi 2 M3B, a Tal()l(e 3HaqeHBJI S :, xoTopwe 
MO)I(HO nonyqBTio no .z.aHHWM /9' 7/ B HaWBM .z.aHH:WM .z.nJI 
Ar a He, .(eM. Ta6J1Blly/. ITonyqeHHWe Tai<BM o6pa3oM 3Ha· 
qeHBJI S 0 xopomo eornaeyroTeJI e HaWBMB pe3yn&TaTaMB. 

.l(JIJI Be ex ra30B, xpoMe C02, 3HaqeHBJI sy a :\ onaewBa
IOTeJI mtHeiHoi 3a:BaeaMoeT&IO oT z t/3 1 puc. 3/~ 

H · 1/3 s 
0 

= ( 7, a o, t) ( z - n A '= s" c 1/3 
0 

/8/ 

noei<on&I<y B eTaTBeTaqeexoi Mo.z.en~ a!totfa ToMaea-cl>epMH 
xBa.z.paT:w pa.z.ayeoB aTOMOB ri"' Z 1 ~. 10 

, B3 /8/ ene.z.yeT, 
qTO BepOJITHOeTB aTOMHOrO 3aXBaTa Me30HOB B I<OHeTaHTW 
nepexBaTa A B O,llBOaTOMHWX ra3ax nponopnaoHan&HW ee
qeHBJIM aToMOB. Beef:,Ma ena6aJI 3aBBeBMOeT& S: oT Z ; 
BepOJITHO, o6yenosner:l. 3aMeTHOB 3I<paHBpOBI<OB 3nei<TpOHOB 
aayTpeHHBX o6onoqeJC aToMa /oeo6eHHO B TJI)I(enwx aToMax/ 
.z.nJI oeTaHOBHBWerOCII Me30Ha . .l(nJI nBOHOB e I<BHeTBqeci<OB 
3Hepraei 2 M3B MO)I(HO O)I(B.Z.aT& MeH&wero BllBJIHBJI 3I<pa
HBpOBI<B • .l(eiCTBBTen&HO, I<ak BB.Z.HO B3 Ta6nBI{:W .z.nJI60n&WBX 

S
H ,H 

Z , 
0 

3aMeTHo MeH&we, qeM S 0 . . .l(n• Manwx Z .z.n• 
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A =(0,(±0,2)Z 

10 

. 5 

0 L-------~~--------~----------~~ 
1 2 . 3 , zJ.J 

Puc. 3. 3aeucuMoc•b omHocumeAbHou a•$MHOU •apM03Hou 
CnOC06Hoc•u SU o• Z. IJpJIMOJI npoeec)eHa no /8/.~ sr .:: 
= /7,l:t.O,l; Zl3 -1). 3c)ecb JKe noKa3aHa 3aeucuMoc•b 
A = /0,7:!:.0,2/ Z u nyHKmupoM - nozpeumoc•u e ee onpec)e-
AeHuu/11." · 

. 0 H ,H 
scex raJQB, Kpo~o~~e C 2 , S. il B S 0 Mano paJnB'IaJOTCJI. 

,nnR CO 2 JHa'leH~e S ~ no'ITH s 1,5 paJa 6onLwe senB'IBHLI S: int• ICOTOp)'lO MO)J(HO DOny'IBTL BHTepDOnJIIJ;Beii DO !llopMyne 

10 

/8/. TaKoe )J(e aHoManLaoe ysena'leHBe sepoJITHOCTB noca,ZJ;

KB weJoaa aa woneKyny C02 s raJOBLIX cwecJix Ha6mo.D;a

nocL B pa6oTe /9/ • Cne,ZJ;yeT OTMeTBTL, 'ITO B BHTepsane 

BJMeHeHBJI Z oT He ,!J;O Ar JaBBCBMOCTL A( Z) ,onpe.D;emreMaJI 

COOTHOWeHBJIMB /6/ - /8/, COBDa,ZJ;aeT B Dpe,D;enax Dorpe~i 
HOCTei C HamBY Dpe)J(HBM peJynLTaTOM A =/0,7±0,2/Z 1 • 

Y CTaHOBneHHaJI B HaCTOJIIIJ;e:i pa6oTe BeCLMa cna6faJI 3a

BBCBMOCTL OT Z ICOHCTaHTLI DepexsaTa DBOHOB (A"' Z1 ~ OD

pe,ZJ;enJieTCJI ,ZJ;BYMJI cilaKTOpaMB: HanB'IBeM CBnLHOrO B3aBMO

,qe:iCTBBJI B prr- -aTOMe B ,ZJ;eBCTBBeM MeXaHB3Ma ,lJ;eJI-CHoy

Ca'lepa. /12/. CosMeCTHoe .D;eiicTBBe 3TBX ,ZJ;Byx !llaKTopos 

DPB80.QBT IC TOMy, 'ITO B nepeXsaTe y'laCTBYIOT TOnLICO 

COCTOJIHBJI prr- -a.TOMa C ,!J;OBOnLHO BLICOICBMB B036f)J(,ZJ;eHBJI· 

MB. Ha OCHOBaHBB paC'IeTOB /l3,I4/ MO)I(HO 3aiCnJO'IBTL, 

'ITO DepeXBaT DpOBCXO,!J;BT B3 COCTOJIHBB C KBaHTOBLIMB 

'IBCnaMB n > 3--4. 
3aBBCBMOCTL OTHOCBTenLHOB CICOpOCTB nepexsaTa A OT 

ICOHIJ;eHTpaiJ;BB DpBMeCB C CBJI3aHa, DO-BB,!J;BMOMy, C TeM, · 

'ITO DepeXBaT DpOBCXO,!J;BT B3 HeCKOnLICBX B036y)I(,QeHHLIX 

COCTOJIHBB prr -aTOMa. BKna,ZJ; ICa)I(.QOrO COCTOJIHBJI n B ne

peXBaT ODpe,ZJ;enJieTCJI He TOnLKO COOTHOWeHBeM Me)I(.Qy 

CICOpOCTJIMB DepexsaTa B ,ZJ;eB036y)I(.QeHBJI prr- ~aTOMa 3a 

C'leT BHeWHero 0)1(e-3~eKTa, HO B BepOJITHOCTLIO o6paJo

BaHHJI 3TOrO COCTOJIHBJI Yn • C ysenB'IeHBeM ICOHIJ;eHTpaiJ;BB 

C BKna,ZJ; DepeXsaTa B3 COCTOJIHBi C BLICOICBMB B036y)I(.Qe

HBJIMB 6y,ZJ;eT paCTB, 'ITO DpBBe,ZJ;eT IC o6e.QHeHBIO JaceneH

HOCTB COCTOJIHBB C MeHLWBMB B036y)I(.QeHBJIMB, T.e. y
0

=y
0

(C). 
IIOCICOnLKY Ce'leHBe DepexsaTa pacTeT C HOMepoM B03-

6Y)I(,QeHBJI prr- -aToMa /I57, 3TO ·npase,ZJ;eT K pocTy A c yse

nB'IeHBeM KOHIJ;eHTpau;aa C. K TaKoMy )l(e 3~eKTY 6y,ZJ;eT 

DPBBO,!J;BTL B o6e.QHeHBe JaceneHHOCTB COCTOJIHBB prr- -aTo

Ma C ManLIMB B036y)I(,ZJ;eHBJIMB, B3 ICOTOPLIX B OCHOBHOM 

DPOBCXO,!J;BT JI,D;epHLIB Jaxsa T rr-- Me 30Ha DpOTOHOM ( == 1/n 3 ) • 

AnnpoKCBMBPYJI 3KcnepBMeHTanLHLie ,ZJ;aHHLie !llopMynoii 

/5/, MLI He MO)I(eM BCICniO'IBTL B3 paCCMOTPeHBJI anLTep

HaTBBHLIB BapBaHT, KOr,ZJ;a A= A B S:==AC 113• 3TO MO)J(HO 

C,ZJ;enaTL, B3y'laJI JI,D;epHLIB JaXBaT DBOHOB ICOMDOHeHTaMB 

raJOBLIX CMeceii, B ICOTOPLIX He MO)I(eT DpOBCXO,!J;BTL Depe
XBaT, HaDpBMep, B CMeCJIX 3He+ z/7/. 

llepeXBaT DBOHOB B3y'lancJI TaiC)I(e B/!6 , 17/. B/16/ BC

cne,ZJ;OBanCJI DepexBaT DBOHOB B CMeCB H2 + Ar DpB ,ZJ;asne-

II 

~-------



I 

HBB BO~OpO~a 1 01/fM B KOHUeHTpaUBJIX ( ~ 0, 1 . lips 06-
pa60TKe ~aHHhiX DpBHBMaJJOCL ;\ = const B 61a1n0 DOny'leHO 
A = 12,5±3,9 B ~sanaJoHe C ~0,1; aawe 3Ha'leHse A = 
= 5,4±0,2. Bl171 B3Mepeaa sepoJITHOCTL W .a:~epaoro Ja
XBaTa OCTaHOBBBWBXCJI rr-·Me30HOB BO~OpO~OM B paCTBOpe 
Ne s lKIIAKON so~opo~e ( C=O, 16); oaa oxaJanacL pasuoii 
/17±5/'/o. Ilo aawsu ~aHHhiN, nps nnoTHOCTB so~opo~a. 
B 21 pa3 uea~tweii, B C = 0, 16 

1 
V: = /26±1/U/o. HecuoTp.a: 

Ha fbparueHTapHOCTL ~aHHbiX 116 ' 17/ MO)I(HO C~ena Th 
3aKmo'leHBe, 'ITO B WBPOKOM BHTepsane B3MeHeHBJI DnOTHO
CTB so~opo~a /oT5.I0 19 am/cM3 1161 ~o4,2.1022 am/cM3/17/ 1 
OCHOBHhiN .IWJ.a:eTc.a: MexaHB3M nepexsaTa, onpe~en.a:eMwii 
CTOnKHOBeHBJIMB prr- ·aTOMa C aTOMaMB /NoneKynaMB/ 
cueca. 

Hau npB.a:THo swpaJBTL 6naro~apHOCTh Ja noneJHble 
06CylK~eHBJI r .JI.KopeHNaHy, JI.H.IIOHONapesy B 3 . .QBcexy. 
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