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B HaCTORmee apeMR H3BeCTHO aecKOllhKO pa60T, B KOTOpbiX HayqancR KBK 

a -pacnaA H30TOU8 
256

102 
11

•
2

•
3

•
41

, T8K H CUOHT8HHOe AeneHHe
15

•6 •
41

• Bnep-

Bhle H3oTon 
256

102 6bw CHHTe3HpoaaH a fla6opaTOPHH RAepHb!X peaKuHll OHSH1 

a peaKUHH 
238 

U ( 
22 

Ne, 4 n) 
251 

102 
11 1

• HAeHTHtjJHKBUHH npoBOAHnacb no XHMH'IeCKH 

BhiAeneaahiM aTOMaM 252 Fm 
256 

HBnHIOlllerOCH npoAyKTOM a -paCU8A8 H30TOU8 

102 • EbinO UOK838RO, 'ITO 
256 

102 npOHCXOAHT C nepH0-a -pacnaA H30Tona 

AOM nonypacnaAa OKono 8 ceK. Ha npHBeAeHRhiX 
11/ 

B CT8The SKCnepHMeHT8nh-

Hb!X A8HHblX CneAyeT, 'ITO TO'IHOCTb onpeAeneHH51 nepHOA8 nonypaCU8A8 6blll8 He nyq-

me 40%. 

8 A8nbHelimeM An51 HSy'leHH51 CBOHCTB H30TOU8 
256

102 6bin8 HCUOnb30B8H8 Me-

TOAHK8, U03BOnHBlli8H perHCTpHpOB8Tb a -'18CTHUbl HenocpeACTBeHHO OT pacnaAa 

256 
102 • CymHOCTb MeTOAHKH CBOAHnacb K cneAyiOllleMy. npoAyKTbl MepHblX peaK- -

UHll Bhl6HB8nHCb H3 MHllleHH 38 C'leT HMnynbC8 6oM6apAHPYIOlllero HOH8, TOpM03H

nHCb B renHH H yaneK8nHCb CTpyel! raaa, BblXOAHBllleH H3 OTBepCTHH AH8MeTpOM 

0,5 MM. CTpyR nepeHOCHna BTOMhi OTAB'IH Ha MeTannH'!e CKHe c6opHHKH. C6opHHKH 

nepHOAH'!eCKH nepeMemanH 8ACOp6HpOB8HHble 8TOMbl OTA8'1H K UOBepXHOCTHo-6apb-

epHbiM Si - Au AeTeKT o p a M. H c nonh30B8BlliB51C51 s neKTpOHHa51 CHCTeMa noaaonRna 

npOBOAHTb Bpe M51-8MnnHTYAHhlH 8H8JIH3 HMnynbCOB. 

12 1 238 22 
B pa6oTe H3y'lanach p e aKUH51 U ( Ne, 4n ) , H An 51 H3 0Tona 

256
102 6 binO HOJiy'!eHo E a = 8,11:t_0,03 Msa H T th = 6:t_2 c e K. 

8 pa6oTe
131 

H30TOU 
256

102 CHHTe3HpoaanC51 B p eaKUHH 
2

•
2 Pu{ 18 0, 4n) 

H AnR nero 6binO nonyqe no E a 8,42:t_0,03 M s a H T J/2 =9:t_3 c e K. 

nony•t e HHble B Jla6opa T OPHll RAe pH bl X p eaKUHH OHHH A B HHbl e 6bJnH n OAT Bep >K

A e Hbl onhJTBMH, Bbmonn e iHibiMH a KanHtjlo pHHHC KOM ynH oepcHTe T e c ana n o rH'IHOli 
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/4/ 
MeTOaHKOA • 8 aTO~ p860Te ang CHHTe38 aaOTOII8 

256
102 6binH HCIIOnb30B8Hbl 

pe8KUHH 
2
•

8 Cm( 12 C, 4n) , 2
•

8 cm ( u C, Sn) H 
2HCm( IS C, 3n) • Llng 256 102 

6bmo rrony'IeHo E 
a 8,43 M a s H 

/2-4/ 
T l/2 =3 ,2:!:.0,2 ceK. Bo ocex a THX p860T8X 

o6pam8eT H8 ce6g BHHM8 HHe coan8aeaae c TO'IHOCTbiO 0,2-0,3% 3H8'!eaaA aaepral! 

a -'I8CTHU a cywecTaeaao MeHbm8g TO'IHOCTb 3H8'IeHa~ ang nepaoo8 nonyp8CI1808. 

Cag38HO a To c TeM, 'ITO H3-38 M8nocTa rronepe'!HbiX ceqe aali H86niOa8eMhie a~ 

<jleKT bl M81Ibl. I1pa pe8IIH 3yeMOM B 01Ib!T8X aaepreTH'IeCKOM p83pemeHHH ,. 50 K a B 

BhiCOKYIO TO'IHOCTb orrpeoen8Hag aaepraa M O)KHO o6ecrre'IHTb 08)Ke rrpa peracTp8UHH 

acer o aecKorrbKHX aec~KOB 8KTOB p8CII8a8. 4To )Ke K8C8eTcg rrepa008 nonyp8CII8-

a8, TO ong o6ecne'!eHHg aoc T aTO'IHO BbiCOKOli 06IUe~ a<jl<jleKTHBHOCTH perHCTp8UHH 

IIpH UHKIIH'!8CKO~ p860T e yC T 8HOBOK H86III008HHe BpeMeHHO~ 38BHCHMOCTH p8CII808 

BeOeTC g IIHIUb B Te'!eHHe 2-4 rrepHOOOB II01Iyp8CII808. I1pH a TOM H3-38 CT8THCTH'!e 

CKHX OIUH60K 08)1{8 IIpH perH CT p8UHH 6onee COTHH p8CII8aOB TO'IHOCTb OIIpeaene Hag 

T 
1
/2 6yaeT H e IIY'!IUe 10%. I1pH HSIIH'IHH )1{8 HCTO'IHHKOB <jloH8, ca g 38HHbiX 

B OCHOBHOM C 3 8 rpg3H8HHgMH MHWeHe~ MHKpOKOIIH'I8CTB8MH CBHHU8, TO'IHOCTb 

onpe oeneaag T 
1
12 eme 6onee CHH)K88TCg. Ha IIpHMecgx CBHHU8 IIpH o6ny'!eHHH 

Tg)KeiiblMH HOHSMH C Ce'IeHHgMH, npeBbiW8IOIUHMH H8 H 9 CKOIIbKO rropga·KOB Ce'!eHag 

06p830B8HHg H30TOIIOB Tp8HCyp8HOBbiX aneMeHTOB, o6p83YIOTCg H30TOI1bl B 06II8CTH 

Po - Ra , o6n8a8IOIUHe rrpaMepHO TeMH )1{8 E a H T 
1
;

2 
, 'ITO H H30TOIIbi Tp8HC-

256 
yp8HOBbiX aneMeHTOB. 8 'I8CTHOCTH, HCTO'IHHKOM <jlOH8 IIpH CHHTe3e H30TOII8 102 

/4/ 214 
a p86oTe gangncg H30Ton Fr , HMeiOmali E a = 8,43 M a s aT 

1
12 =4 Mee K . 

H86moo8eMbiA p8CII80 aToro H30TOII8 orrpeoengncg rrepaoooM nonyp8CII808 ero M8-

214 214 
TepaacKoro Hap8 Ra. Ra HMeeT T!/2 =2,6 ceK, rrpaMepao B 0,1 % cny'I8eB 

HCIIb!TbiB8 8 T aneKT pOHHbiH 38XB8T H o6p83yeTCSI H8 IIpHMeCHX CBHHU8 B pe8KUHSIX 

208-2.08 Pb ( 12 - 13 C • 4 - 7 n ) 

Ueiib iO H8CTog me~ p860Tbi 6bmo y To'!aeaae 3H8'I8HH~ T 
1
; H30TOII8 

256 /2 ,3/ 256 
2 

102, 08HHblX B p860T8X • Llng CHHT838 H30TOI18 102 HCI101Ib30B81IHCb T e 

)Ke C8Mble pe8KUHH 

8IIII8p8T yp8 , 'ITO a 

2
!

8 U ( 22 Ne, 4 n 
/ 2,3/ 

a p860T8X 

242 18 
H Pu ( 0, 4 n) a T8 )Ke C8M8g 

CymeCTBeHHbiM OTIIH'!HeM OIIbiTOB, Bbmonaea

/ 2,3 / 
Hb!X B H8CTOffiU8~ p860T8, OT p8Hee BbiiiOIIH8HHblX RBngeTCSI TO, 'ITO 38 C'JeT 

p83p860TKH HOBOH MeT OOHKH O'IHCTKH MHWeHeli OT CBHHU8 C008p)K8HHe e ro B HCIIOIIb

/ 2 3 / 
30B8HHbiX H8MH MHWeHgx 6binO IIpHMe pHO B CTO p83 HH)Ke, '18M B rrepBbiX 01Ib!T8X ' • 

I1ony'!eHHbl8 H8MH aKCIIep!I M 8HT81IbHb!8 a aHHbie npeaCT8BII8Hbl H8 pHC. 1 H 2 . 
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256 
llns nepaoAa nonypacnaAa H30Tona 102 nonyqeao 3aaqeaae 3,7 . ~0,5 ceK, 

141 
qTo xoporno cornacyeTcs c ABHHhiMH pa60Thi • 

113 A8HHOlt pa60Tbl MOlKHO CAeli8Tb HeKOTOpble BbiBOAhl H OTHOCHTellbHO cnoH

T8HHOrO AelleHHR 
256

102. BnepBbie OnhiThl no CnOHT~HHOMY AeneHHlO H30TOn8 
256

102 

6hm a npoaeaeHhi a pa6oTe
151

• flpa o6nyqeaaa 
238 U aoaaMH 

22 
Ne aa6niOaa

nach OCKOflKH CnOHT8HHOrO AeneHHH HAep C T
1
;

2 
~10 CeK. Ha OCHOB8HHH COBnBAe-

HHH a npeaenax ornli6oK nonyqeaaoro 3BaqeaHH T11
2 

co 3BaqeaaeM T
112 

.. 8 ceK, 

256 /1/ 
A8HBbiM AllH H30TOna 102 B pa60Te , Ha6niOaaeMbie OCKOlJKH CnOHT8BHOro 

256 
aeneHHH 6hlflll npHnHC8Hbl H30TOny 102. !13 COOTHOllieHBH BhiXOAOB CnOHT8BHo-

AenHrneroCR npoayKTa a H30Tona 
256

102, aa6niOaaeMoro no a -pacnaAy npa o6ny-

'-!eHHH 
238 

U HOH8MH 
22 

Ne, 6hm CAenaa BhiBOA, qTo napuHBnhHhiii nepaOA 

CITOHT8HHOrO AeneHHH H30TOna 
256

102 COCT8BflHeT 1500 CeK. 8 pa6oTe/
6

/ rrpa o6-

ny'!eHHH 
24

a Pu IIOH8MH 1! 0 T8KJKe 6blflH 38peracTpB.pOB8Hbl OCKOflKH CnOHT8H-

aoro aeneaas naep c 

Tona 
256

102. 

flonhiTKa oueBHTb 

6hma CAenaaa TaK>Ke a 

CITOHT8HHOro neneiiHH H 

= 8,2 ~1,0 CeK, OTHeCeHHhie 8BT0p8MII K pacnaAy H3Q-

napuaanhHhiH nepHOA nonypacnaAa nns cnoaTaaaoro neneHHR 

141 " 
pa6oTe , rne 6hinO yKa3aHo, 'ITO OTHorneaae aepoHTHOCTeH 

a -pacnana ann H3oTona 
256

102 cocTasnseT .. 1/200. 

• OnpeaeneHHhie rro ocKonKaM crronTanaoro AeneHHH 3aaqeaas rrepaona nonypac-

rraaa ans H30Tona 
256

102 10 ceK
151 

H 8,2 :!;_1,0 ceK
161 

cymecTBeHHO 6onbrue, 

'!eM B DOClleAHHX H3MepeHHRX 3TOli BeliH'IHHbl DO npHMOMY Ba6niOneaBIO a -p8CII8A8 

141 
B COOTBeTCTBHH C nallllbiMH HSCTOHllielt pa60Tbl H pa60Tbl • 8TO pa3flH'Ille CTBTH-

/5 6/ 
CTH'!eCKHMH orna6KaMH o6t.HCHHTb qpe3Bhi'Ialiao Tpynao. Ha6niOnaeMhili a pa6oTax ' 

171 
a <l$eKT, ITQ-BHAHMOMy, CBR38H C K8KHM-liH60 CnOHTSHHo-nenRlliHMCR H30MepOM 

C Z < 102 H T l/ 
2 

., 8 CeK. 8 HSCTORIUee BpeMR H3BeCTHO yJKe HeCKOnhKO CIIOH

TSHHo-aenmuHXCH H30Mepoa c pa3nH'IHbiMH rrepaoaaMH rronypacrrana, o6pa3yiOIUHXCH 

B peaKUHHX rrepena'IH 

aenHIUHltCH H30Mep C 

a Apyrax H30Mepoa a 

C THJKeflbiMH HOHSMH. 8 qacTHOCTH, H3BeCTeH CITOHTSHHQ

/ 8/ 
Z _::: 100 H T112 =3,5 ceK • Pa3neneaae acjJ!j>eKTOB oT aToro 

CITOHTSHHOrO AeneHHH H30TOIT8 
256

102 npenCTSBl!HeTCH CflOlK-

HOlt aKcrrepaMeHTSflbHOli 38AS'!eli. 8 COOTBeTCTBHH C 3THM rrpaaeneHHbie B pa6o·,. 

/ 5,4/ 256 
Tax oueHKH rr epaoaa cnoaTaHaoro neneaaH H30Torra 102 cnenyeT paccMaTpa-

BSTb llllllib K8K HHJKHIOIO rpSHHUY. 
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N«. 
j8,W 18,43 

1
8,87Ma6 

20 

a) 
10. 

210 230 250 270 290 J.loftfep KOIO/k:l ...., 

oJ 

201NrL 

10. 

r~oa r9,42 J8,87Ma6 

410 430 450 470 490 lloMep 11'aHan::z. 
Pac. I. CneKTpbJ a -qacTau, nonyqeHHbJe npJ< o6ny'leHJ<H MHWeHell aa 242 Pu 

HOH8MH II 0 (a) , 
2
!1 U HOH8MH 

22
Ne ( 6 ). fpyrrnbi a -'18CTI!U 

C 3H9pr"HSIMH 8,43 r.he(a) I! 8,42 M:;,e ( 5) OTHOCliTCSI K H30TOny 

102
256

• • TO'IHOCTb onpeAeneHJ<SI 3HeprHH cz -'laCTHU cocTaen>reT 

;!:.0,03 Mae. 
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t 
0 4 8 12 16 ceK 

256 24 2 
PRe. 2. KpHBbte pacnaaa 102 , nony'!e HHbte npH o 6n y '!e HHH Pu 

t e 2s s 22 
HOH8Mll 0 (X) H np!! o6ny '!e!IHII U IIOH8MI! Ne ( 0) 
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