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I.Bae)leHHe 

nepaoe COOOIIlGHI!e 0 CIII!Te3e II caoilcTaax 1130TOI!a I 02
2541 

I' IIOHBI!nOCh B Mae 

246 12 254 
1958 rolla. CHHTes ocyruecTBIIHIICH a HllepHoil peaKU!ill Cm ( C , 4n) 10 2 

KJOpHeBaH Mllll19Hb HMena cneayJOruHll H30TOIIHhili cocTaa: Cm
244 - 95%, cm 246 - 4,5%. 

254 2~ 
11JleHTH<jmKaUHH 102 rrpoaoaHnacb rro ero JlO'lepHeMy rrpoayKTY Fm • Ceqenue 3TOil 

p88KUIIH COCT8BIIHIIO HGCKOIIbKO MHKpOoapH, I13MepeHHblll rrepi!Oil IIO Iyp8CII81l8 102
254 

OK8-

38IICH paBHbiM 3 CGK, 

B 1959 ro11y ObWH nocTaaneHbi 3KcrrepHMeHTbi no onpeAeneHHI J 3HeprHH a -pacna11a 

102
254121

, 11CCII8AOB8IICH HenocpeACTB8HHO a -cneKTp BCGX npOIJ YKTOB, B03HHKaiOIIlllX 

npH oony'leHHII KI01Jl18BOll MI!WeHH YCKOp<:HHblMH HOH8MH yrnepoAa. ( )oaapy>KeHHa>! B crreKTpe 

a -aKTHBHOCTb c Ea= 8,3 MSB lf T ~ = 3 ceK 5bina OTO)K,lleCTBnt Ha c aKTH:BHOCThiO H30-

Tona 102
254

• 

3TI! pe3yllbT8Tbl 6bJnll HCnOIIb30B8Hbl HaMil B p1.160Te/
3 /, B KO ropoil l1CCII81lOB8IIl1Cb 

pe8KUHH HCnapeHHR H9CKOnhKHX HeHTpOHOB H3 COCTBBHOrO H,llpa, B ~aCTHOCTH, peBKUHH 

u 238 
( Ne 

22 
'6n) 102 

254 
• npH Hs:-'leHHH 3TOil peaKUHII 6bWO nc 11TB8p>K/18HO, 'ITO loil54 

HCnbiTblB88T a -pacna11, 0AH8KO B npouecce npOB8118HHH OnbiTOB I ;blllll nony'l8Hbl H8KOTO-

pbl8 ABHHbie o TOM, 'ITO nep11011 nonypacna!la H30Tona I 02
254 

B03M• •>KHO 6onbllle 3 ceK. 

B CBH311 c 3THM HBMH OhrnH nocTaaneHbi aKcnepi!MeHTbi no 113 "'epeHHIO nep11011a nony-

pacnaAa 102
254

, KOTOpblli CHHT83HpOB8IICS! B peaKUIIS!X Am 243 (N 15 , 4n) 10l 54 
II 

u238 ( Ne
22 ,6n) 10i

54
• 

3KcnepHM8HTbl npOBOilHlii!Cb Ha BHyTpeHH9M ny'!Ke 300 CM UHKOOTpoHa [J5jp 0115111, 

II _ 3KcnepHMeHTBIIbH8H qaCTh 

l.MeTOAHK8 

254 
a) I1A8HTH¢!1K8lll1H ]02 np0113B011HII8Cb no ero llO'l8pHeMy IllOAYKTy F 

250 
m ' 

8H8IIOrH'lHO TOMy, K8K 3TO 118II8IIOCb B pa60T8/I/• 3Kcnepi!MeHTaiibl aH arrrrapaTypa, KOTopaH 
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HCITOJlb30Ba1laCb B HalliE X O!Ib!TaX, ITOApOOHO OITHCaHa B pa6oTax
14

•
51

• no9TOMY Mbl orp&HH-

'tiHMCSI Kp8TKHM OIIHCD.lll eM CX9Mhl 3KCIIepHM9HTOB. 

nocne 

a 

Ha pac. 1 nperrcTraneao ycTpofiCTBO AITH co6apaaaa HAep OTAaqa 

254 
-pacnaAa 102 • A rOMbi, KOTOpble o6pa30BaiTHCb B HAepHbiX peaKUHSIX, BblDHBaiTHCb 

38 cqeT HMITY1lbCa Ham Taroruell qacTHUbl H3 MHllleHH ( 3) H ITOIT8A811H B Oo'beM, orpaaaqea

Hblll HeiTOABI!lKHOH Ml!lll<llbJO, He!IO/IBI!lKHb!MII MeXBHJ!qeCKI!MH (2) H 9ITeKTpH'ieCKHMH (5) npo6-

K8Mll a apamaroiUl!MCH tHCKOM (I). B 9TOM o6'beMe OHH TOPM03HITI!Ch B raae a AII¢¢YHAHpo-

D8nH Ha CTBti.<:H 1 orp8H' f'qHBBIOIIlHB Of5-beM. Sl.o,pa, 8,UCOp6HpOB8HHble HB IIOBBpXHOCTll .llHCK8 1 

npa Bpmuenl!n ero rrep< HOCI!ITHCh H3 30Hbl o6:ry'-!eHHH B acny co6apaHHH Hrrep OT/18'-!H rrocne 

a -p8crraua. 3rreCh ao maoaaHHLre B MOMeHT pacrra11a rrpoAyKThi a -pacrraAa co61!pani!Ch 

oTpHUDTeiTbHbiM aanpHl¥'!HHeM (-80a) aa c6opHHK (4). C6opal!K HAep OTilB'-!11 rrperrcTaBnHrr 

co6o1i MCTBnJlH1I9CKYIO InBCTHHKy, Ha KOTOpyiO HaKneHnanaCb 30nOT8Sl l}JoJlbra TOfliUUHOfi 

0,1 MHKpona. 

6) !13 H8KOITITeHl!l IJ< HB COOpHHKe !Ip011YKTOE XIIMU'leCKl!M MeTOAOM BhiAeiTHITaCb tjlpaK-

UHS! Tp8HCII11YTOHUeBhlX sneMeHTOB. Heo6XO.llHMOCTb BBB.ll,9HH51 B 3KCIIepUM81IT XKMHqeCKOA: 

cenapnUI!ll onpeuenHrrac b ae TOITbKO coo6palKeHH>IMH 6onee onpeueneanofi HAeHTHtjlHKBllHH 

H30TOIIHOrO COCT8B8 .Ut ttepHHX IIpO.llyKTOB, HO T8K)f(e K TeM 06CTORTenbCTBOM 1 'qTO HB06XO

L\l!MO UblJ10 OTUeiTifTbC9. 01' <!JoHOEhlX BKTHBHOC1'8H B OOJl8CTli Z 5: 92 
161

• nocKOITbKY rrepHOU 

Fm 
250 

rronypncrrana paneH 3(~ MHH, 6Dine. pa3pa6oTaRa 6biCTpaH XHMaqecKaH MeTOAHKa 

BbilleneHB:H rpyiillb! TpB H:CllllyTOHHeBbiX aneMeHTOB., 

Fm 250 30JlOT8R Q:·OJlbrfi I 9COM 0,02 r, Hti KOTOpOfl H8K8IIJ1HB8JlCfi 

102
254

), paCTBOpS!ITBCb B 0,06 MJl l!HpCKOH BO/IKH • .!lnH orrpeAeJieHHH XHMH"'GCKOrO BbiXOllB 
244,242 

Cm K p8CTBOpy ll008BJ1Sil!O< b OCipeAeJieHHOe KOJil!qecTBO P8CTBop pa368BITSIJICSI 

0,25-0,3 MIT 6HAHCTHJI. lllpOBHHHOil BO!lbl H tjlllllbTpOBBJICSI qepe3 IIOHOOOMeHHyJO KOITOHKY CO 

CMOITOH .!lay3KC - 508 < 12 • .QrrSI 0'-!HCTKI! TpBHCnnyTOHHeBbiX 8l!eMeHTOB OT H30TOI!OB Pb ,Bi 

Po , At a Ap. qepe3 KonoaKy nponycKanocb cTporo onpe11erreaHoe Korra'-!eCTBO 2N HCI. 

B rrpenaapHTenbH :>IX OIIhiTax 6biJlo ycTaaoaneHo, "'TO KlOpHH, KanHQlopHuH H ¢epMHH 

liOITHOCTblO yAeplKHBBJO' 'CSI KBTHOHOOOMeHHOi! KOITOHKOil npH tjlHl!bTpOBHHHH 50-60 CBOOOL\HbiX 

o6'beMOB 2N HCI )AH8KO HpH 9TOM rrpOHCXOAHT CMellleHHe cop6UHOHHOil 30Hbl Tp8HC-

nnyTOHHeBbiX arreMeHT< B. no9TOMY B H8lliHX OITL!TBX OO!l!HH OD'heM :;,tjltjlrrroaTa 2N paCTBOpa 

UapCKOJ1 BO.llKH H 2N HCI COXpBHSI11CH liOCTOHHHb!M H COCT8B11Hl! 25 K8rrenb ( CB060AHblH 

Oo'beM KOITOHKH MeHblll l KIHIITII). 

fpynna Tpaacnny 'oaHeBbtX arreMeHTon :;,rrroapoa8IT8Cb 6 N II Cl B rrepBbiX 4-5 K8I!ITHX. 

H8 pac. 2 npeACT8BITe 10 :;,rrroHpOB8HIIe Cm 2N IICI H Bblll9J18HHe H3 paCTBOpa 30JlOT8 

TpaacnnyTOHI!eBbiX :;,reMeaToa. Xi!MI!'Iec~ail BbiXOU n oOhhll!HHCTBe onbtTOB ohm ~ 90%. 

BpeMSI, HeOOXOUHMOe J:a BCe XHMH'-!eCKHe onep8UHH, COCTBBITIJITO 10-15 MI!HyT. 
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s) BbiileneHHall yKaaaaHbiM o6paaoM !jlpaxnHll TpaacnnyTOHI eBbiX aneMeHTOB o6c'!HTbi-

sanae& aa a -cneKTpOMeTpe. B Ka"leCTBe naT'IIHKa a -cneKTpo ...t:eTpa ucnonbaoaanHcb 

nosepXHocTao-6apbepHbie Si- Au -neTeKTOpbi c paaperneaaeM ~ 60 KaB, 

r) Ka>K!lbill onbrT npe/lCTasnrm co6oli 1-1,5-qacosoe o6nyq•·HHe c nocnellyiOliiHM XHMH

'19CKHM Bblll91l9HH9M TpaHcnnyTOHHeBbiX 81l9M9HTOB H H3Mep9HH911 a -cneKTpa aTOM rpyn

nbi, BpeMS! OT KOHUa o6ny'I9HHSI 110 Ha'!alla C'leTa COCTaBilllllO 2( -30 MHHYT; Bp9Mll 06C'!e

T8 aa a -cneKTpoMeTpe cocTasnRno 1-2 '!aca, a aaorna H 6om me. 

npH onpe11eneHHH !IOilHOil a!jl!jleKTHBHOCTB, COCTaBilll!Ollleii B 3THX OnbiTaX ~ 2%, y'IHTbl-

BallHCh a!jl!jleKTHBHOCTh c6opa llllep 102
254

, a!jl!jleKTHBHOCTh c6opa Fm
250 

Ha c6opHHKe 

llO'I9pHHX npOilYKTOB, a!jl!jleKTHBHOCTh HaKOnlleHHll 
250 

Fm aa BpeMH o6ny'leHHll, pacnaa 
250 

Fm 38 Bp9MSI1 IIpOXOJlHBWee OT KOHUB o6nyqeHHH JJ.O aaqa 118 cqeTa, XHMHtieCKHH 

Bb!XO!l H I'90M9TpH'I9CKall a!jl!jleKTHBHOCTh a9T9KTOpOB a -cneK'I poMeTpa. 

a) B Ka'!ecTse MaTepaana MHrnea~i! acnonhaosancll ecTecT l9HHbiii ypaH H aMepHuHii 

C 1130TOnHbiM COCTaBOM: Am 
243

- 84%, Am 
241

- !6%, 

e) 3Hepi'Hll HOHOB B UHKilOTpOHe onpeaellAAOCh M9TOaOM n< I'll0lii9HHS! B an!OMHHHH 

no aaBHCHMOCTllM npo6er-:aaeprHll, nony'<eHHhiM B pa6oTe
17 1

, 

2,PeaynhTaTbl 9KCnepHM9HTOB 

243 15 254 /3/ 
a) PeaKUHll Am ( N , 4n) 102 , 11a pa60Tbi 5hrno H3BeCTHO, 'ITO ce'le-

HHe peaKUHH U
238 

( Ne22 ,6n) 102
254 

COCT8Billl9T 6•to-
32

:M
2

, TaKa!! B91lH'IHHa Ce'le-

HHll noasonAAa npOBOAHTh onbiTbi no H3MepeHHIO nepaona nonypacnana 102
254

• OaHaKo 
254 243 15 254 

6binB npe)lnpHH51Ta nonbiTKa HCnOnh30BBTh Jlllll CHHT938 102 p•aKUHIO Am (N ,4o)102 

B Ha!l9>K!l9 H8 TO, 'ITO C9'19HH9 9TOil peaKUHB OKa>K9TCll 3Ha'IHTe.IhHO 60ilhW9, 

Ha pac. 3 npellCTasneHbi aKcnepHMeHTanhHbie naHHbi9, non) '!eHHbie npH accneaoBaHHH 

p98KUHH Am
243 

(N
15

, 4o) 102
254 

, 0CHOBH09 BHHMaHH9 B arHX om.ITBX 6binO yael1eHO 

H3M9p9HHIO nepHOila nonypacnana H !jlyHKUHll B036y>K!l9HHll onpea< lllli18Ch He 0'19Hh TliiBT911h-

HO. 0JlH8KO IIGnO>K9HHe M8KCHMyM8, COOTB9TCTByiOIUee p8C1.J9TH0}1. y 3H8"19Hlll0 1 a TBK)Ke 

'acnapHT911hHb!l!' BH!l !jlyHKUHH B036y>KJl9HBll C nonyrnHpHHOl! 1( M8B aB!OT OCHOBBHHS! 

38KiliO'IHTh 0 'ITO Ha6niO!la9M8ll HBMH p98KUHS! S!Billl9TCS! peaKUHel! C HCnapeHH9M 4-X Heii

TpOHOB H3 COCTaBHOI'O ll!lpa, 3TO 3aM9'18HH9 OTHOCHTC!I H K pea!UHH U2 38 ( Ne22 , 6n )10l
54 

' 0 KOTOpOi! 6yneT CKa3aHO HH>K9, 

MaKCHMa11hH09 ce'!eHHe peaKUHH Am 
243 

(N 
15 ,4n )102 

254 -32 2 
COCT8HI1!19T 6•10 CM , 

238 22 254 
T.e. pasao ce'!eHH!O peaKUHH , U ( Ne , 6n) 102 • OnH1 KO cnenyeT yqecTb, qTo 

15 
I) TonmHaa pa6o'lero cnog MHWeHn npn o6ny'leHHH aMepHUHH HOI :aMH N npH6nu3HTenb-

22 
HO BJlB09 M9Hhlll9 0 '19M npH o6ny'leHHII ypaHa HOHBMH Ne (Ill pO OTJltl'IH, o6paay:nweeC!I 
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B S!JlepHOl\ peBKUHH, B I epBOM cnyqae HMeeT MeHhWYJO 8HeprHIO), II 2} HHT9HCHBHOC'Pb 

rry'lKB rrpH o6ny'leHHH a ~epHUHSI orp8HH'IHB8118Cb B"!ilH'IHHOl\ 3 MKB 111111 rrpe!1yrrpelK)18HHSI pa3-

pyweHHSI MHWGIIH, 3Tll >rpaHH'i€HHSI llpliBOI1HilH K TOMy, 'ITO H86ilJOI188MbJl\ B HTOre stjltjleKT 
250 

6bin Man (3 - 4 pacna11a Fm 3a o6ny'leHJie). TeM ae Meaee 6bma rrpe!1rrpa-

HHTa llOllhiTKa OUelUITb ~epHOI1 nonypaCII8118 An!'! 102
254

• 

3xcnepHMeHThi CT mHnHcb cne!1yJOmH
2
Sb o6pa3oM. B 110'lepHHX rrpoayxTax aa5nJ0!1anocb 

OTHOCHTenhHOS yMeHbm< HHe BhiXOL'(ll Fm B 38!:\HCMMOCTB OT CKOpOCTH nepeHOCB nep-

BHqHbiX IIpOD.yKTOB 1 BJlC )p6HpOB8HhblX HB IIOBepXHOCTH .O,HCK8 1 H3 30Hbi o6nyqeHHSI :X c6op-

auxy 110'Iepaux npo!1yKT>B. 

Pe3ynhTBTbi sTHX orrbiTOB rrpencTaaneHbi aa puc. 5a. 3a e!1HHHUY rrpHHHTo 3Ha'leaHe 
250 

BbiX011a Fm npH MBKCl!MililbHOi! cxopoCTll npameHllll UliCKa ( ~ I o6/cex). rlo OCH 

a6CUHCC OTilOlK8HO ape' II rrepeMeWel!HSI TO'IKH ll£1 neputjlepUU 11UCK8 OT Cepe!1HHbl MUilleHU 

110 Kpa<I C60pi!UK8 (sTO paCCTOHHUe COCTBBBSieT 1/6 OKpylKHOCTU 11HCK8). !13 9TUX Ollb!TOB 

cneuyeT, 'ITO nepno11 n< nypacna11a 11l!Sl 102
254 

saa'lliTel!hHO 6onbme 3 cex. 

U
238 22 254 

6) Peaxn'-li-'-<I___ ( Ne ,6n) 102 • OrrbiThi no li3MepeHliJO T ~ 111111 

10:<
254 

6b!liU tlPOB8119Ht C HCUOl!b30B8HH8M p88KUHll U 
238 ( N e 

22 
, 6n) 102 254 B 9TOM 

cny'lae perHCTpaposano:h 10-12 pacrra!10B Fm250 3H ouaoqocoaoe o6nyqeJme. Ha puc. 4 

npellCTaaneHhi aKcnepHr.. eaTanbHhle .llBHHbie, rronyqeHHhie npH Hccne.nonaHHH aToH peaKitHH. 

Pe3YJihTBTbi OllhiTOB no H3MepeHliJO ¢yaKIUill aos6yJKAeHHSI 111111 SToll peaKUIIll (puc. 4 a) 

cornacyJOTCSI c pe3ynh'faTaMB paiSOTb/
31

• 

!13Mepel1He nepHOJ B rronypaCUBAB 102
254 

!!pOBOAHJIOCb TBK JKe, KBK II B pa6oTax
1 4

•
5 1

• 
250 

C6opHliK AO•tepnl!x rrpop yKTOB f(eJillilCSI aa )lBe qaCTH lf Cp8BHHBanHCh BblXOJl.bl Fm llB 

o6eliX llOIIOBIIHBX llpH H lM8HeHIIH CKOpOCTII Bp8Ill8HIISI f(HCKB, rlpll 9TOM Bb!XOA Fm250 llB 

5B!!lKHeH K Ml!Illellll ( 1!0 118UpaaneHHJO ap8!ll8HHSI )1HCK8) ITOIIOBI!H8 C60pHHKa !!OpMHpOBBIICSI 

HD 81lHHHUY H OTHOCHliC f K L\t = 0 • 3a t.t I1pUH5ITO BpeMH nepeM8ll8HH51 TO"~IKH nepn:cfle-

pliH Al!CKB oT cepeABHh' 6nHJKHeii rrononl!HKU 110 cepeAHHhi aanhael\ nonoanHKI!, Ha p11c. 56 

npe.ucTasnenhr pe3yllbTB: rhr 3TH X H3MepeHHH. Ka*aa.H ToqKa Ha pHc. 55 rrpeacTaBnSieT cyM-

MapHblif pe3yllbTEl.T CepJ H OilbiTOB. 

254 
rlo 9THM JlnHHblM oepHOA rronypacrraaa AilS! 102 ITOJIY'IllnCSI pllBHbiM 50:t_J0 C8K, 

3. KoHTpOllbHore o ILITbi 

lln5I I10.0TB8p1Kll8HJ g 3TOrO pe3yllbT8T8 5blllH npOLl8118Hbi OilbiTbl, .llOK83biD810lllH8, 

"'TO aa6nJOf(aeMaH B ao• epHHX npOAYKTaX a -aKTHBHOCTb c Ea = 7,44 MSB ll T )S = 30 MUH 

(pHC. 3a, 6; 4a, 6) npliPnane)J{HT H30TOny Fm
250 

, AOqepHeMy rrpoayxTy li30TOrra 102:<
54

• 

TaKoe 3aKn1oqeHHe MO)l< ao 6Lrno caenaTb y:tKe H3 pe3ynbTllTOn ocnoBHLIX orrLITon: 
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I) npnnaunelKHOCTb 9TOro a -nany'laTeng I< rpynne Tpanc InYTOHHeBbiX sneMeHTOB 

llOI<a3b!BanaCb TeM, 'ITO B KalKUOM ODbiTe npOBOUHnaCb AHMH'IeCK.lH Hl1eHTH<\>HI<aUHH. Cpenn 
18/ 

H3BeCTHbiX H30TOIIOB ·aTHX aneMeHTOB BeT a -H3Jiyl.J8Teneif, o6n8.ll8JOlllHX TBKHMH >Ke 

250 
Fm • rrepnonaMH rronypacrrana a saeprneil a -'laCTHil, KpOMe 

2) ToT <)>aKT, 'ITO <)>yBKilHH aoa6yJKneHHH nnH peaKuni! Am
2

'
13 

(N
15 

,4n) 10t 54~ Fm
250 

'n _238 22 254 a 250 
lJ ( Ne , 6n) 102 -+ Fm HMeiOT ann, xapaKTepHbil nnH ncrrapnTenbHbiX peaK-

UBii, H.QYWHX qepe3 COCT8BH09 H.D.pO, 8 TSJOKQ TO, 't~TO IIOnO>KSHBe MBKCHMYMOB BbiXO.O.B 

Fm 
250 /3/ 

HB aHepreTHqeCKOA m~ane COOTBeTCTBYIDT p8C'I8THOMY 3HaqeHH~ , HBnHeTCH 

ll,OCTSTO'IHhiM 0CHOB8HH8M .a.ng BhiBOll.S 0 TOM, 'qTQ B OIIbiTBX Mbi HMenH )J.eno HM8HHO C 

HllPOM 102
254

• 

KoHTpOIIbHbie oiibiThi, no.aTaep}l{ll8lOIUHe npasHJibHOCTb aTHX Bbrao.aoa, 6hrnH rrocTasne-

Hbi cnenyiOWHM o6paaoM. 

a) BbinO npoaeneao Tpa OIIbiTa, B KOTOpbiX BbiUenennag o6u'!HbiM o6paaoM rpyrrrra 

TpancrrnyTonneBbiX sneMeHTOB norronaaTenbHO paanenHnacb na 1: OHo-·06MeHHOH KOnOHKe 

c uenhiO BbiUennTb TOnbKO <)>epMaeayiO <)>paKUHIO. Paauenenne npo >onnnocb na cMone Jlaysi<c-

50 X 12 C HCIIOnb30BaHHeM B Ka'!eCTBe sniOeHTa naKTaTa aMMOHHSI ( pnc. 6) • Bonee rronpo6-

Boe onncaaae XHMH'!eCKOil rrpoueuypbi rrpHBO/IHTCH B pa60Te
141

• 

p~Sf1tbT8Thi 8THX OIIbiTOB DOJlTBep.llB'nH, 'tiTO B OCHOBHbiX Oil .JIT8X Mbl Ha6niO.ll8nH HM9H-

BO Fm • Bbmo aaperncTpnpoaaao 8 pacnaAOB c E a = 7,4 MSJ '· B Te'!eane rrepaoro 'lac a 

H3Mepeani! 6hmo aaperncTpnpoaaao 7 pacna/IOB n B nocnenyiOw> e rron'!aca I pacrran, 'ITO 

ae npOTaaope'IHT T IIi = 30 MHB. Ha6 niOnaawalicH s<)><)>eKT I<OnH'I• •CTBenao cooTBeTCTBOBan 

TOMy, 'ITO O>KHJlBnOCb. 

6) Ehrno npoaepeao TaxJKe npe.anonoJKeHHe, xacaiOIUeecH ao:IMO)I<HbiX HCKa)f{eHHi'I npH 

sKcnepHMeHTanbHOM orrpeneneann nepHOIIa nonypacrra11a 102
254

• fpennonaranocb, 'ITO caoii-
249 250 

CTBa Fm oqeab 6nH3KH K cBollcTBaM Fm Ecnn 6hi sTo 6bino neiiCTBHTenhao 

TaK, TO DpHMeCb Fm 
249 

, KBK llO'Iepaero rrponyKTa H30TOna 02
253

, Morna 6bi BHOCHTb 

cywecTBeHHbie ncKaJKeHHH rrpa H3Mepeana nepaona nonypacnana I 02
254 

oco6eano npn 6ollh

wnx aaaqeanHX t.t (pac. 5a, 6), Kor11a aa6niOnaeMbili s<)><)>eKT o~aoc~Tenbno Man. no naa

HbiM pa60Tb/
91 

aaa'leBHe T IIi AnH 102
253 

oueanaanocb OT 2 no 40 ceK. BoaMOlKHOCTb 

JKe 06pa30B8HHH 102
253 

B 9THX OUbiTaX He HCI<niO'!eHa, OH MOlKe~ rrony'laTbCH B peaKUHHX 

u238 ( Ne22 '7n) 102 253 H Am243 ( N 15 '5n) 102 253 • 

249 
B cneuHanhHO nocTaaneHHbiX ODhiTax, a KOTOpbiX Fm ::HHTe3Hpoaancg a peaKUHH 

J 38 ( 0
16 

, 5n) Fm 
249 

, 6blno noKaaaao, 'ITO nepnon nonypacn ana Fm 
249 

aaa'!I!Tenb-
249 

ao MeHbWe 30 MHH. OneBKa nepHOIIa nonypacnana Fm , rroJ y'!eaaaH na si<cnepuMea-

TanbBbiX AaHHbiX, 11aeT aaa'!eaae T IIi ~ 180 ceK, 'ITO cornacye "CH c naHHbiMH pa60Tb/
101

• 
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TaKHM o6pa3oM, 6hmc ycTaaoaneao, 'ITO B03MOlKBhie npHMeCH H30Tona 102
253 

ae 

MOriiH BHOCI!Tb cymeCTB9HH ,IX HCK8lK8BHJI npH H3M8p9BHH nepHOil8 fiOIIyp8Cfi8Jl4 102
254

, 

T8KlK9 flOC~ 8BII8Hbl Oflb!Tbi, KOTOpbl9 f!OK838IIH, 'ITO npaKTH'19CKH HCitn!O'I9110 

norra.ctaHHe 
250 

Fm H3 nEpBH'IHbiX npoJlyKTOB na c6opHHK llO'IepHBX npollyKTOB, B 3TIIX 

OI1biT8X CpBBHHBBnHCb KOnH 1 9C1~f Fm z SZ R ·Fm Z50 B nep~R'IIIb!X II llO'IepHRX 

npoJlyKTax. 06pa30BBHHe Fm B nepBB'IHblX npOilYKTBX npOBCXOilBT B peBKI!BB 

u 238 
(Ne 22 ,a4n)Fm

252 
a 

I 
Fm 

250
-a peaKI!BB u238 

( Ne 22 ,a6n) Fm 250 • DpiiBOilHM 

pe3ynhT8Thi 3THX OllhiTOB: 

KonH'IeCTno >JAep 
250 

F n B nepBH'IHbiX npoAyKTax - 9, a a llO'IepHHX - 12, 

F n 
252 

a nepBH'IHbiX npollYKTax - 130, B llO'IepHHX - 2. 

Ha OCHOBBHHH 3TH X pu3yiibT8TOB 6biiiO Cll8Il8HO 38KIIIO'I9HH9, 'ITO <!>oR, o6yCIIOBII811-

250 
HbiH no3MOlKHbiM nonaAaHHe" Fm H3 nepBH'IHbiX npoJlyKTOB aa c6opHHK llO'IepHHX 

npollyKTOB, ne npenLiwaeT % OT cHjJtj>eKTa, o6ycnoaneanoro a -pacnallOM 102
254

• 

250 250 
r) !1CTO'IHHKOM <~0118 I.!Or 6b!Tb TaKJKe Fm , nony'laiOmailcll R3 Mv nocne 

3IIeKTpOHHoro 3axaaTa, 0AI aKo >JAepHbie peaKURH, rrpRBOilHIDHe K o6pa30B8HHIO M}SO 

243 15 250 
ftm (N ,p7n)Mv 

241 15 
lm ( N 

250 
,pSn)Mv 

238 22 250 
(Ne ,p9n)Mv , 

O!HE:~preTHqeCKH H8B03MO)KHb B 3TOfi oGnaCTH SHeprHil HOHOB, rrpH KOTOpb!X IIpOBO.Ll.HnHCb 

254 
::'JKCIT8jH!M8HThl ITO CHHTe.:Jy 102 • 

TaKHM o6pn.30M, KOHT;JOnhiU·Ie onr,JThl no.uTnepn<LJ:·:JoT, qTo B peaKUH51:X 

Am 2.4 3 ( N 15 , 4n) 102
2 54 

H U2 3B ( Ne22 , 6n) 102
254 

CHHT83Hp0B8H H30TOIT 

3TOT H30TOI1 a -aKTHBeu H HMeeT nepHon, nonypacna.na T ~ 50 ±_10 ceK, 

Ill , 06cylKJl8HH8 pe3yiibT8TOB 

0CH01\Hh!M pe3yJibT[lT( M, ITOJI)'t.t8Hf~h!M B 3KCnepHMf'HTBX 1 .HBliH8TCSl 3H[t 11PHH8 nepHOJlB 

2f 4 
a - pacnaua H30TonD. 102 , KOTopoe oKa3a.noch panHbiM ::l 50 ceKyHJla!\~. TnKoe 3H.:Pte-

JIJie H<e conwcyeTC<I c paH< e nony'IeHHL<M B pa6oTax (I) H (2), rge T y, = 3 ceK. Cne-

JlyeT OTMeTHTL, 1ITO DllCXQ: {JlOHHC tl,llllCKO BLIXOIIHT 38 npeLJ;enbi CT8THCTH'leCKHX OliJH60K H 

nroncTHD.r1H8TC 5I IWM Ol.:J8Hb YllHBIIT8libHhtr..~, T8M 6onee, l.JTO H3MepeHH8 nepHOHB nonypacna
')54 

na I 02""' B o6o11x cnylwH: npoE3BOIIHnocb n npHHUHIIHDJTbHO O.UHHaKont.IX }>.1eTorwKax - no 

8 



250 
no'<epaeMy npouyxTy - Fm , C J:tpyroll CTopoHhi, aaa'leaae T ~ • 50· cex J:tnst aaOTo-

254 /11/ 
na 102 cornacyeTC>l C llHHHbiMH pa60Thl , B KOTOpoli HCUOllb30 }8ITC>l Jlpyrol! MGTOil 

H)laHTH<j>HK8UHH, 

3aaqeaae T ~ = 50 CeK, H3Mepeaaoe B HHCTO>Imell pa60Te JlT S! H30TOU8 102
254

, 

npenCT8BITS!GTCS! 6onee eCT8CTB8HHh!M 0 eCITH UpHHS!Tb BO BHHM8HH8 Bnl RHHG UOJl06onO'IKH 
256 

ael!Tpoaos N ~ 152, flo cpaaaeHHIO c H30TonoM 102 , HMeiOliiHM n• paon nonypacnana 

8 cex
141

, aaoTon 102
254 

nonJKeH 6hiTb 6onee CTa6allbHbiM, HanpHMef, cpena aaoTonoa 

<jlepMHS! Fm252 (N= 152) 6onee cTa6anea, '!eM ero cocena c 'leTRhiM 1 MaccoabiMH 'IHC-

naMa. 

6ol1bwee aaa'leaae nepaoua nonypacnana lliTst aaOTona 102
254 

nc' OTHoweaaiO K nepao

ny nonypacnana H30TOU8 102
256 

npenCK83hiB8eTCS! B B CRCTGM8THKe CBOHCT8 Tpaacypa-
/12/ 256 

HOBhlX aneMeHTOB , B KOTOpOJ!. Bbi'IHCITeHbl T Y.z = 3 CeK niTS! 102 R TY.z -12 CGK 
254 /13/ 

JlHS! 102 , 0nH8KO JlpyrHe CHCTGM8THKH, H8UpHMep, )l8!0T )lHSI ITHX H30TOUOB npH-

Mepao paBHbie 3Ha'!eHast nnst nepaonos nonypacnana. 

ilnst BblliCH8HHSI npH'IHHbl CTOITb 60llhliiOrO paCXOlKJlGHIISI B onpen< ITGHHH rrepBOJl8 

nonypacnana aaoTona 102
254

, nposeueaaoro a aacToHmel!. pa60Te a B pa6oTe
111

, no-aaua-

MOMY, Heo5XOJlHMhi nononHHTenbHbie Hccne.nosaaust. 

Mbi 5naronapHbi qneay-xoppecnoaueHTY AH CCCP LH.ct>nepoay 3a pyKOBOilCTao 

H BHHM8HH8, npOliBIT8HH09 HM K H8CTOlllll8ll pa60TG, 

Ycnewaoe npoaeueane aKcneprrMeHTOB ao MHoroM aaaaceno o·r t e:1ynpeqaoi\ pa6oThl 

noMoraBliiHM HaM r.H. AKanbeBa, C. A. flnemyK080H, A.r. flHllhKOBa, n .. l. flynaT088. n.rr. lfen

HOKOB, B.f.Cy66oTHH H M.C. 6npynea o6ecne'IHITH OTHH'<HYIO pa6oTy •ITeKTpoaaoli annapa

TYP"'· HaM nplHITHO no6naronapHTb A. H. ct>anaHcoaa, KOTopbiil ocyweco anstn KOHTpollb aa 

3HeprHeff HOHOB B UHli:nOTpOHe, B f • KyMn¢a, npHHSihW8I'O yqaCTHe B 0 )p[I50TKe 3KCnepR-

MeHTDflbHHX JJ.f!HHbiX. 

Mbl npua·HaTeiTbHH C,M. rionaKaaoay a B.A. Kapaayxoay 3a o6c. ;+;LJeHae peaynbTa-

TOB H none3Hbi8 COB9Tbl. 
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1 

4(-806) 

{-51-806) 

Puc. 1. CxeMa ycTpoilcTaa an>1 CHHTe3a u3oTona 102
254 

u HaKonneHI!SJ n JOilYKTa ero pacnaaa Fm
250 

• 
( 1) - M81lllb!H llHCK C KOllbU8BLIM yrny6neHI!8M llll nepHqlOp111!, (2) - "M8XllHH'l8CKIJO• 

npo6KH, Of'pBHIP-IHBBIOlUHe o6'beM nn.sr C06Hp8HHH nepBIP-!HbiX npOJl~ KTOU SI[.{epHbiX peaKUHH, 
(3) - MHlll8Hb Hll HOilllOlKI<O H3 lllliOMliHH8BOH <jlollbrH, ( 4) C60pll IK llpOliYKTOB pC!CIT81lll, 

(5) - "8neKTpH'I8CKHe" Tip06KH .QnH UpeD.OXpaHC~HH5I c6opHHK8 OT TIOfl<J.[l[lHif5I HD. nero 

IIepBH'IHbiX rrpo.o;yKTOB H.o;epHI-JIX p8HKlUii1. 
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PHc, B. Paaaene me I'pynnhi TpaHcnnyToHHeBhiX 9!1eMeHTOB 0,4 M 
naKTaTc" aMMOHH>J pH 4,65 (cMona .[(ay9KC-50Bx12, pa3Mep 
aepHa :4-16 MK, p83Mep KOI10HKH 2x70 MM). nonolKeHHe Fm 
onpeaeleHo no paauoaKTHBHOMY H30Tony HTTPH>I. OTaenbHO 

H3Meps:I. !HCb CIIeKTpbi a -aKTHBHOCTeti, CO.OepMSIDHXCSI B 

Kanl1>JX 11-14~ 20-23, f'lle He 6hii10 3ape!'HCTpHpOB8HO HH OllHOf'O 
pacnaat Fm 2 0 ~ H s KannHx 15-19, !'ae 6hmo aaper'HCTpHpoaaHo 
8 pacrrtnoa Fm 2 0 • 3awTpHXOBBHHBI! o6nacTb nOK83hiBaeT, 'ITO a-

aKTIIBHCCTb Fm 250 pacnpeaenena a KannHx 15-19 a cpeaneM no 

2 pacnaQa s Kanne. 
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