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B 1955 rony .B pa6oTe A.r:Hopco H np. Ill noSIBHnocq nepsoe coo6meHHe o6 oT-. . . . . ' ~ . . .. 

KpbiTHH MeHaeneBHSI - ·aneM~HTa c aTOMHbiM HoMepoM 101. CHiiTe3 HOBoro · aneMeHTa - - \ . . ·~ . ' 

ocymeC'TanSI~~SI c noM om h!O SiaepH'oii peaK~H~ Es 253 (a , n ) Md256, npM"'eM . B 8 o~bi~ 
Tax 6bxno, nony"leHo acero 17 · aToMoB MeHaen.eBHSI, VIneHTHcfJHKBUHSI. npoH3BO!l:Hllach 

no XHi-m"leCKOMY n~BetJ:eHH!O nrm XpOM8TOr~acpH"'~CKOM pa3aenemtli li ·no. CBOiiCTB8M 
. ' ' ' ' ' ' / ' . ' ' 256 '.· . ·. ' ' 

pan!loBKTIIBHoro .pacnana~ 0Ka3anoch, "'TO Md .npeTepneaaeT aneKTpOHHbiii aaxaaT 

u npespamaeTCSI. B Fm 256 ,. SIBnmouiHliCSI cnoHTaHHo-nenSilUH~CH H30TonoM, BBII!l:Y Ma-
. Md256 . 256 .· 

nocTll acpcpeKTa TO"'HOCTh onpeneneHnSI nepHO!l:OB nonypacn,ana . u Fm 6bxna -

HeaenaKa. B. nanhHefimHx aKcnep~'MeHT8X· !'2! .nepiiO!l:bi nonypacnana Ma 256
. II FJ5

6 

6binll !l3MepeHbl 6onee TO"'HO, Q}m OKasam!Cb paBHbiMH 'COOTBeTCTBeHHO 90 II. 160 Mli-

~ ' 131: 
'noaeneHHe MeHneneBI'!Sl H8 IIOHHT8X H3y"!an P.raTTli c COTPY~HH~aMH 

nyTeM '6oM6ap~~·pOBK~ 2:lo 11 8TOMOB Es 25~ HOH8MH renHSI ynanOCb nony"'HTh 
' ., .. . . .~' 256 .: ··.· ' .. , . .·. ' 

y)Ke OKOnO 100 aTOMOB .·Md B O!J:HOM OnbiT~, 3TO no3BOnHnO onpeaeniiTb K09cpcp1Illll7' 

Md OTHOCHTenhHO Ctn ( K!OpHeaoe -qacno) anSI· 
eHT pa3neneHHSI 

paTa 8MMOHH51, KOTOpbili 

-qacna 0,~8 13 •41 • · 

COCT8Blin aenH"'HHy 
\ 

r . . 

0,050, . "'TO cooTBeTCTBye'I' aenH"'II,He Gd 

' . . 256 '· . 
Md · . npH o6ny-qeHIIH 

22 

238 u HOH8MH 
\ 

peaKuHli OVIHVI. 06pa30B8HIIe 

238 (. ' 22 Md2.56 • .[le. _ 
U Ne • p3n) 

Ne Ha 6onbmoM uaKnoTpoHe Jla6opaTopH1I SiaepHi>Ix 

256 ' · Md npoiicxonKno:,no·aceli BHA,HMOCTII, no peaKUHH 
256 

Fm ·, . ' 256 . 
TeKTHpoaaHHe' Md · npoH3BOAHnoch no. no"lepHeMy nponyKTY 

· B npHHUHne o6pa3oaaHue 
' 256 

Ftn · npH 

·r]238 

B03MO)K-HOH8MII 

HO nocpetJ:CTBOM SitJ:epHOii peaKUIIll 
(,. Ne2i a Ftn256, a . Md256- K8K. 

102
256

• O.nHaKo, 9TOT nyTh HaM 

npe)lCT8BnSieTC51 i ManoaepOSI_THb,IM. 

VIneHTHcPHKaUHSI . Md 256 B nponyKTax peaKUIIH 
u238 

.,1 

06ny•leHIIe · H npaf.oTOBlleHHe o6pa3ua · K H3MepeHHIO 

' . 2 
<:Ponhra MeTannu-qecKoro ypaHa TOnLUHHOli 16 ll · , pa3MepoM 10x20 MM , o6ny-:-. 

-qanacb a Te"!eHHe npH6nH3HTenbHO. 2 -qacoa, TOKOM aoHoB . Ne22 oKo~o 0,5 fJ. A c Ha-

-qanhHOfi aHepriieli a pa3HbiX. on~xTax Me)!{ny 13S H 151 Mas. 
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. . . 06n~:euuaH cponbra ~aCTBopri~ach B KomieHT~poaatiuotl H N 0 
3 

B npiicyTCTBIIII 

IIOHOB La (- 400~-t r.) B KatiecTae HC?CIITenH II An, · (- 1000 .. pacna.a.oaiMIIH) .a.nH t;mpe~ 
.a.eneHIIH XIIMII'!eCKOf'O Bb!XO.(la, 

)/Is paCTBOpa 6binii Bbi):leneHb; HepaCTBOpiiMb!e ciJTOpiiJ:lhi Jl8HT8HIIJ:l0B II 8KTIIHIIJ:lOB 
I 256 -

II GaTeM 8 'u11x :ua6/no.a.ahoch cnouTauuoe .cien eu11e iiGoTor:ia Fm -c noMOW:b!O 'nponop-

lliiOHailbHor'o C'!eT'IIIKa C -MeT!'iHOB~lM'; uarr"o~H~Hlle};/~Jill C ~OMOW:b!O nonynpOBOJ:lHHKOBb;~ i , 

.(leTeKTOpOB, TaK K8K. nyTeM CllOHTllHHOf'O .a.eneHim C T8KIIMH KOpOTKHMH, n·epuo.a.'aMH 'Mo-
( 

ryT pacna.a.aTbc~ TOJibKo uan6onee TH:>Kenbre , .11.a.pa, 

·npiiCYTC.TBHe 0CT8JibHbiX lf30TOllOB He 6y .(leT' MelliaTb 

TO MO)KHO npe.(lllOJIOJKHTb
0 

'ITO 

periicTpauii~ aKToB :.a.eneimH Fm~5~ -·'· .. . . ,:.\ 

H~ pac, 1 rroKa3au pacna.a.-- 47. aioi::ioa· Fm256- .a.oqepu~ro · rrpo.a.yKTa -_ 256 . 
Md • V!G_Me·: · 

peuiie uaqanocb · crrycTH 2 qaca nocne OKOH'!8HIIH ·Tpex'Iacoaoro o6ny'leHHH. Haimou Kpw: 
' . - :256 . . 
'aotl HeMuoro MeHbllie, '!eM 9To OTBeqaeT nepHo.a.y rronypacna.a.a .'Fm · . ( 160 MHHyT) 

. \ \ f -· . . . • . ' 256 
H YK83biBaeT ua npHcyTCTBHe .Manoro KOJIH'!eCTBa·. . Md 

) ~ 

npH J:l8JibHetilliHX o6nyqeHHHX BbiJ:leJieHHbie 'cpTOpH.z:ibl . 8KTHHHJ:lOB H JI8HT8HHJ:l0B 

I nocne paCTBOpeHHH: H8HOCIIJIIICb B Illf.(le COI\HHOKHCJIOT'O paCTBOpa 
. . """· 

CO -CMOJ!Oti ·.a.ay~Kc-50 H .9fi!OIIpOB8JIHCh • JI8KT8TOM
0 

• UHTp8TOM HJIH 
' ' ,. I 

TOM C UeJib!O nonyqe_HIIH cppaK!liiii .'IHCTOT'O 'MeH.a.eneBHH, 
/ 4\: 

0,05 H, Ha KOJIOHKY 
.. 

a' ~OKCHH306yTHpa-
i · .. 

. , . 
. · . \ 

lfT06bi J:lOCT8TO'-lliO .TO'IHO 3H8Tb1 K~KIIe Kannii 9JI!OeHT8 6y.a.yT co.a.ep:>K8Th _Md~ 

KonoHKa c K8~1I(lli1ITOM 'J:l8Y9Kc~50x 12 ( Mlfnnep, Jloii.a.ou) ~pe.a.aapiiTenbHO 6hma npo-, . . . . ~ . . . \ ' . 

Kan1I6poaaua paG.a.eneuHeM CMeCII naHTBHIIJ:lOB ·If aKTHHH,J:lOB, nony'!eHHhiX no peaK!lHH 
u238( 16 · ).· 2so. · ·. · · · · --25o· · ·246 .. , 

· 0 , .4n 'Fm • YcTauoaneuHe nonoJKeHHtl niiKOB Fin. , Cf . , .a.o6aaneuuo-
./· . . ..- ' : . . . 

ro· 'Am
241 

II pe.a.KIIX Ge~enh noGa~nHno noToM yaepeuo oTo6paTb .a.nH IIGMepeHHH cppaK-
. . .. "· . \ .. 250 246 .. 24l . ' . . . 

·uHro Meu.a.eneBIIH~ cao6o.a.uyro oT cpepMIIH. Fm ,• Cf H Am B nHKax K8JIH6poaoq- 1 • 
~ . ' . 

HOt! XpOM8TOI"p8MMbi 6biJIII II.(leHTIIcfJHUHpOB8Hbl no nepiiOJ:l~M nonypacna.a.a H SHeprHHM, 
' ' , I_ ' • 

ll3MepeHHe KOT.OpbiX UpOll3BOJ:lHJIOCh Ha 50-Tll II 100- K8H8JibHbiX 8HBJill38TOpax; llOJIO)Ke· 
. \ ' . ' ' ' : .' '\ ' .. · ... ·,\ \_ ' . ~-- . 

Hlle niiKOB. pe.(lK03eMeJibHbiX .9JieMeHTOB 6biJIO Ollpe.a.enef!o no ~epiiOJ:lBM nonypacrra.a.a 

COOTBeTCTBY!OW:IIX II30TOilOB, 
·I 

Kannll, co.nep:>K8W:IIe cppaKUIIH 'Meu.a.eneBHH. II cpepMHH, 6biJIII paG.a.eneHbl no . .llBe: 

IIJIH no '!eTbipe J:lJIH lf3MepeHHH, B HeCKOJibKIIX C'!eT'IHK8X· 

To
1
paMH,' Ha pHc. 2 noKaGaua 38BIICIIMOcTb 'IIIcn'a aKT,OB 

ao ¢paKuuu Meu.a..enim~H ( ~PIIBaH. i) H ¢epMIIH (~PH BaH 
' .. 

C nonyrrpoiiO.(lHHKOBblMII , .lleTeK_: 
I ' '! 256 

pacna.a.a OT BpeMeHH .nnH. Fm . 

_2 )~ nocne paG.a.eneHII.II ua K()-

noliKe na~TaToM aMMOHIIH, TaK KaK OT paG.a.eneuii·H ua .. KOJIOHKe J:l() uaqana IIGMepeHIIH 
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'TCTBIHI 

r111 onpe-

:THHIIJJ.OB 

npono~­

HIIKOBbiX' , · 

J].8Mli'MO-

1 'ITO 

m11 Fm25~ 
6 YisMe"! · 

KJlOH KI;lll"\ 

. MIIIIYT) 

IIIIJ].OB. 

)JlOHKY 

>6yTH~a-

rh. _Md_, 

na ~po~ 

eaKUIIII 

,6anneHHo­

.HIIH ¢paK-

fl6po~oq- .' 

•HeprHIIM, 

:; .~9Jlo:>Ke~ 

>acnaJJ.a 

no JJ.Be. · 
i I / '' 

,JMII . J].eTeK-
. i 256 

JJ.JIH·Fm 

11·.Ha Ko-

3MepeHI!II 

.I 

l ., 

( ' 

.·· 
( . 

llpOXOJJ.HT OKOJlO 30 .MIIHYJ'~ TO 

Fm ?56 
. o6pasyiOmerocsl 118 

cl:>paKul!st Ma 
• 256 

' . . ' 
y:>K~ COJJ.ep:>KIIT. HeKOTOpoe· KOJlll'leCTBO 

Md np11 K-;-saxnaTe. 

UOKa3b!B8ID.lL{eil;/ pa~na·J]. ciJpaKUHII. cpepMHH, : ~O:>KH~ · Bbl'lHCJlHTb nepi!OJ]. ·(:UOHT8HHOI'O J].e-
256 . '· . .· . ' ·- . 

Fm ( 160- Ml!HYT). , · • 

j :. "···'256 
KomPiecTno aKTon· .O.eneHIIII Fm · .' ·a · · qipaKuiiii MeHJJ.enenlill JJ.aeT, OJJ.Honpe-

·neniiii 

. ' . "•·-:.. . ' . : 256 . . . ; .. ' . 
Menno' II 'KOJliitJeCTBO npiiCYTCTByiOU!HX 8TOMOB>;S~d ·B: MOMeHT ,HatJana ~3Mepenii~, 

YicnOJib3YII 3H8tJeHIIO nepiiOJJ.a. nonypacna}J.a Md ·. ( 90; Miiii~). aKCTpanOJliiUIIeli . MO:lKIIO 
• . ' . . . . . . . . / ... 256 . ' 

. onpeJ].eJliiTb KOJlHtiecTBO 8TOMO~\- -Md . iia'. KOHeu o6nyqeHIISI,· a·-npii II~BeCTHOM TOKe; 
• ,, i .256 _, 

Mo:>Kno- oueHIITb ceqeHIIe . o6pasonaniiH Md , ·• · Ecnii ~peJJ.nono:>KIITh, 
'' • • I ,, , 

nag TOJlll.liiHa ·ypaHOBOil: cp'on'brH (ncXOJJ.II n:s H3Beci-Hotl: cpyHKUIIU BO:;l6Y:>KJJ.eHIIII iulsl ·• 
' ' . .'· . 2 } 
pe~KUIIII C Bb!JleTOM ~ n ) 9 · rvr:r U '/ CM 0 TO nonyqii·M· JJ.JlSI CetJeHIISI J].8HHOiJ: peaKUIII! 

. -33 2 
3H8'leHI!e. Upii6JlH3UTeJlb~O paBHOe 2•10 '· CM , 

/ 'c 

OnpeJJ.eJieHne. raJJ.OJlllHlleBb!X 

.. · 
npll pa~ir.eneHnn 8KTHHHJ].OB II J18HT8HHJJ.OB apnMeHIIJ18Cb KOJlOHKa' pa3Mepo~ 

2xl00 MM C • K8TllOHH;TOM ,dayaKc.--50xl2 'Ct2 ll ) , 3niOeH~8M~ cny:>KHJlll J18KT8T; a 
. . . . :· . '. . .. . . .·· / .. ;; . . 

· .. oKcnli3o6yTnpaT. n · UHTpai- aMMOHHII, npnroTonneHHbie Heti:Tpannsaunea cooTneTCTByiO-
/- ' . ' -.-

lUIIX KliCJlOT rasoo6paSHbiM ~M,MHaKoM< JJ.o. Hy~Horo ~~aqeHHII pH. . ·~ 
". ' - , . ' - ~ > I :: '\ . ( 

Pa~J].eJleHne J18HT8HUJJ.OB ll 8KTUHUJJ.OB. J18KT8TOM II UUTpaTOM 8MMOHHSI UOK838HO 
. I 

COOTBeTCTBeHHO Ha. puc·. ·-3 U 4, · 
• f I • '• -r•, I ,! .. 

Xopoilleil: opaeHTaunoHHo~ >o~~otl:_ na xpoMaTorpaM~ax HBnHeTcll. 6onbmoA W-
nnK nsoionoa HTTpug; · · 1 . • 

B HeCKOJlbKUX '?~yq~srx u'ocne pacT~operiuH .. ,PG~yq_eHHoro ypaHa B HN03 , ,PaCT!!Op 

qacTII'lHO. HeitTpaJIU30B8Jlll .aMMH8KOM U 3aTe.M; JJ.;flaBliiiii U36biTOK yrneKHCJlOI'O ~MMO-
, - - ',.- •• ' > ' •• • • : ~ '.- ' ~ 

1Iu11, oca:>KJJ.anlf. uepacTnopiiMhie 'Kap6oHaTbL aKTUHnJJ.on u peJJ.KHX seMenb (nME;cTe .c 
PIIJ710M .npyrux npOJJ.~KTOB J].eneHuH, raKUX K8K 'Zt: ' ' Sri. ~ Sb R JJ.p.) .. B TO ripe~sr 

KaK yp~H ocTariancg a cpopMe /KoMnneKcuor() Kap6oiiaTa-~ pacTnope •. B .aToM cnyqae 

Bb!Mbi~amicb (rnaBHbl}'vf o6pa30M B Ha~ane) uapllllY :c' BKTHUUJ].8MII ll . J18HT8HHJJ.8Mll 

u JJ.pyrne paJJ.nOHSOTOUhi, uo cppaKnll · Md · H Y 
~ . .. ,·I .-

\ 

6hlna J].OCT8TO'lHO''lliC~Oit J].JlSI onpe~, 

,JJ.eneHUII raJJ.onnHneBbiX. queen. 
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·.· B T~6nuue · 1 rrpuaonSI1-c'st HaltileHHhie · HSMH ·3Ha'IeHiin I'anonuHueahrx' queen·. nnSI 
·,:. ' . ·:. • .. . :; ~ _.: ' "' . ' . : . . . . . ' - . ) ": \· ' ·:- <' . . -
ME)HneneBHSI~ ¢epMHSI H . HTTPHSI nnSI., cooTBeTCTByJOrimx snJOeHTOB., XpoMaTOI'pa¢uqecKoe 

. . ' . I . 0 . . .. .· :. ' "···. . ·. : , ·, , . 
pa3neneHH9 aenocb rrpu TeM~ep~~YP'; 87 ,C (TKIUI,8% -:-oro aonHOI'O PB;CTBopa;S!SHOna). 

3neMeH1-bl · 

y. 

Fm 
.· 

I''. • 

" ·, 
\ 

3Ha'IeHH.e. I'anonHHHeBhrx 'queen 1 Md • 

· .. , 

. _; _OKCH~3p6fiT.Hpa'T 1 • 

8MMOHHSI 87 C . : . 

OvHU1 

0,25' 

!),24 . 

-: 

·•.·· 

<--

,,' 
Md 

. 0,27 

0~18, : 0,17 ,I ,...., • / ',~ 

'-- (' 
,I 

.. -. . (·~ 

\, 

Heo6xonuMo oTMeTHTh, 'ITO aTH ranonHHHeBbie qucna, H3MeHSIJOTCH, a liHoi'na 

H 3HS'IHTen~Ho; ec~H. npHMe~SIT~'HH~ft· KS~IIOH~T: .llaHHbi~. o6· 0'6pa3bBaHHH H30TOIIOB 
\. ' • . ' . • -,· I , • • • : . ' < ,, , ; : 

'·..a." 

.. ) l 

· TSI)K9nbiX penKHX aeMehi} rrpu o6ny'I9HHH ypaHa H90HO~ If HX pa3neneHHH 6y nyT OIIy6nu-
l ' •• .• . • - '" - - ' "' • 

KOB~Hhr pTnem;•Ho; · 
,;,: 

;I' 

/ 

H3 ·rrpoae_nel!Hhrx orrhrToa. · MomHo ;cn!maT!. cnenyJOruHe Bhiaonl.r OTHOCHTenhHo 
I' • ' ••• 

H9KOTOpb!X ·xHMH'I9CKHX CBOitCTB,~MeHneneBHSI: 'KSK. If. ace. SKTHHHLlbi;: M'eHneneBifft,"o6:-

pa3yeT p8CTBOpUMb!9 HHTpSTbl H. XnOpHn.~I 1 '. H9p8CT80pH~b!9 ~TOpHnbi 1 ' KBp60HST~t· If 
•' • i '\ , o •' -~ ' 1 _,. o o • • / • '• o '• .' • •' • • - .• ' ,• I '• • • ' ~ • , ,' ' 

runp.ooluicH, HeltTpanhHbre· unu .aHHOHHbie KOMrrneKChi· c MonoqHolt, .. nHMOHHolt ·11. a "-oKcn-:-
. - . ' . . • • /,. -·· . • " . . ~~ • \ . i . ' . 

H30MSCnSIHOft KHCnOTSMH. · '• .. 
..•""' '!' ' .... ... ... 

' "'-~. ~- '\ 

B. 38Kn!O'I9HH9' SBTOpbi. C'IHTSIOT. CBOHM noni'OM, no6liaro.ciapuTh <Pnepoa~ r.H.',: 
I ·~ ' ' ( ' ' '- '· • ' ' ' ·:- I / • - ' ' ' ~ '' ·•· , < ' ' • ' 
BonKoaa B.B. 3a nH~epec K pa6oTe, a · TSK*e Jlo6aHoaa- IO.B •• MapKOBa E. H. n rpyrr:-

... .. . •• 'f ·' ."' ~ 1 • • 

rry o6cny)KH8.SHHS1 UUKnOTpoHa' 38 OOMOIUh rlpH rrpoaeneHHif naHHbiX SKCIIepHM9HTOB. · 
• , I , .,. ' , ' ,._ • ' • ' 
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Pa3LJ.en.'eHae aKTUHHLJ.OB H. n.aHTamrLJ.OB ,UHTpaToM aMMOHHH. Kon.oHKa 
CO CM01IOit LJ.8Y9Kc-50xl2, 12 fl 1 0,18M UHTpaT 8MMOHHSI (pH=3,55). 
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