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no llOCneD,He r o BpeMeHH 6bl nH H3B8CTHbl p8.D.H03KTHBHbl e U30T0flbl U H pKOHHSI C 

A ~ · ss 1 1•
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• HacTO!Ill.lB!I pa6oTa nocB!Ill.leHa noHcKaM HOBhJX , 6onee nerKHX, HeATpono ­

.ueqmuHTHbJX H30TOilOB UHpKOHH!!, 

HeATpOHO.Ue¢HUHTHbJe H30T0llbl UHpKOHH!I nony'IBflHCb npH o6ny'leHHH OKHCH HTTpH!! 

npoToHBMH c 3HeprHell 860 M3B Ha CHHxpouHKnoTpone OVIHI-1. BpeM!I o6ny'l eHH!I H3MeH!I­

nocb OT J0 .llO :dO MHH, PB.UHOXHMH'IeCKH 'IHCTblil UHpKOHHfl BbJ.Uen!lnC!I H3 CMeCH npo.UyK­

TOB pacll.lenneHH!I 3KCTpaKuHell 0,5 M pacTaopoM TeHoHnTpH¢TopaueToH a a KCHnone H3 

2 M no HN0 3 pacTa opa, Opr aHH'IeCKHll enol! npoMbJaanc!l HecKonbKO pa3 !M HNO 8 , H 

uHpKOHHA 38TeM pe3KCTparHpoaanc!l pacTaopoM 0,25 M HN0 8 - 0,25 M HF
131

, CnycT!I 

.30 MHH nocne KOHua o6nyqeHHR H3 npena paTa uHpKOHHR q epea onpenen e HH bi e HHTepaanbi 

BpeMeHH npOB O.D.H flDCb Bbi.!leneHHe .aoqepHHX H30TOITOB HTTpHR. nepBble '-leTblp e - wecTb 

OC8>K.D.8H HA: YF 8 npOBO.D.HnHCb C HHTepsanOM 5- 6 MHHyT, .aanee HHTepaanui yaenH 'fHB a ­

nHCb .D.O 10, 20, 40 MHHyT. KpoMe TOrO, B H eCKOflbKHX OrTbiTBX flOCne.D.yJOll.lHe UHTepBBnbl 

H8KOilneHH!I 6wnH paaHW 2 H 8 '18C8M, 

B ps:~.ae OflbiTOB H3 nonyqeHHbiX ,aoqepHHX npenapaToa HT TPHH O.D.HOKPBTHO Bbi.llens:~-

nHcb .llO'IepHHe ~~~TOilbl CTpOHUH!I H py6H.UH!I B BH.lle SrC0
3 

H TeTpa¢eHHn6op8T8 py6H.UHS! 

Rb[B(C 6 H
0

)
4

\. 

XHMH'i8CKHJ1: BhiXOLl HTTpHH 1 CTpOHUI1H H py6HLl.H51 onpenen51nCH BeCOBbiM MeTO.!lOM . 

VI 3MepeHIHl BKTHB HOCTH nonyqeHHhiX npenapnToB noqepHero HTTPHH npoaonHnHCb Hll 

cuHHTrlnn!IUHOHHOM y -cn eKTpoMeTpe c KpHcTannoM N a I ( :Te) p83":'epOM 50 X 70 MM 

H 100-KaHanbHbiM aMnnaTyLl.HbiM aHanH38T 0poM npoH3BO!lCTB8 UeHTpanbHoro HHCTHTyTa 

!I.UepHol! ¢H3HK H (UVIHCD, PocceH.uop¢, rJJ.P). 

Vf3MepeHHH B KTHBHOCTH npenap8TOB CTp OH UHR U . py6H!lH51, .J. B HeKOTOpbiX OllbiTBX 

T2K>Ke H HTTPHSI, npcao.uunHCb c noMOll.lbJO To pueaoro C'leT'IHKB THna MCT-! 7. 

Onpe.ueneHne nepno.uoa nonypacna.ua Hel!TpoHo.ue<PHuHTHbJX H30Tonoa UHpKOHH!I npoao-

JlHnOCb no reH e TH4eCK O$i: CBSI3H C H30T0fl8MH CTpOHUHH, HTTpHR H py6H.!lH51 . 

3 



Ha pKc . I npeacTasneH y ·- c n eKTp !lO'iepHero npen apaTa HTTP" " · CTpenKBMK noKa-

38Hbi o6nacTH cneKTpa , KOTOpble npocn e>t< HBBnH cb no nepH o.a.y nonype.cnaaa H aHanH3Hpoaa­

m<Cb. 0Taen bHbre npKMepbr npoBO!lKM oro B H BnH3B npeacTasneHbr HB pKc . 2 K 3. Ha pKc . 2 

npHB 9Jl9H8 KpHB 8 SI p83110>K9HKR Cfi8.0.8 HHT9 H C KBH OCTH Y -nytte A: B 06118CTH 3 H 9pr'H J:t 

800 K3B. H a pKc. 3 noK838Hbl KpKBbre pacnaaa M8TepHHCKKX K30Tonos uKpK OHKR, nocTpoeH­

Hbre no c naay HHT9HCKBH OCTK y -ny'ie l! (s 3HepreTH'ieCKOll o6naCTK 800 K3B) KTT,.>HeBOl! 

Q::lp8KU HH 1 Bbi.0.911519MOA K 3 UHpKOHK SI C HHT9p88110M Bpe MeHH 6 MHH, P e3yl1bT8Tbl 8 H811H3.!1 

anSI scex Hccn eaosaHHbiX 3HepreTK'ieCKHX o6nacTell y - c neKTpa HTTpKesoll cppaK uHH npHBe­

aeHbr B Ta6nH ue I. 

Ta6n Hua 

06nacTb H a6n roaaeMbre ne- Vfa eHTH cj:>HKBUHSI nepHO!lbl nony- VfaeHTRcj:>HKBUHSI 
y - c neKTpa pHO!lbl nonypacnaaa H30TOfiOB pacnaaa MaTe- H30TOllOB 

(K3B) a npenapaTax HTTPHH, KTTPKR pHHCKHX H30TQ- UHpKOHHII 
103 ceK flO~ UHpKOHHH, 

10 ceJ< 
2 3 4 5 

50 ,40 
Y87m/a/ x) 

5,70!_0,QO Zr 11 

390 
284,40!_7,20 87 5.46!_0, 78 z,17 y 

84/&,7/ z, .. 3,00 :!:. 0,60 y 0,72 :!:. 0,24 
&5/8/ 

5 11 15,12 !_2,88 y 0, 78 :!:. 0,24 81 

( CyMMB !lBYX 
Zr 

H 
H30MepoB C 5,04 :!:. 1,02 
T\l~l0,8·103ceK 

H 18,0•I03 ceK ) 
Zr 87 3 13 ,20!_46 ,80 y87 7,14 !_1,80 

82 83 7 z,u,z,u 0, 60 !_0,06 y • y 0,78!_0,06 
8. 

Zr a. 670 2 ,76 !_0,24 y 0,66 !_0,,06 

13,32!_1,08 
y 85 

1,08!_0,24 Zr 
8

' 

~ 108,0 - 1,44!_0,06 

82 83 z,s•.z,u 0,60 :!:. 0,06 y ,Y 0,84!_0,06 

800 2,46!_ 0,30 
y 8 . 

0,96!_0,12 z,a. 
80 

Zr 
80 

15 ,12!_1,44 y 1,1 4!_0,24 

q 108,0 - 1, 26!_0,06 

0 ,54!_0,06 
82 83 

y 'y 0,60 Zrs2 ,Zr 83 
8. 

Zr 8 4 
1000 2,58!_0,48 y 0,72!_0,12 .. Zr 80 

9,0 y .:; 0,84 

~ 108 ,0 - 1,26!_0,06 

x) B CK06Kax npKseaeHbl CChrnKK Ha nHT <!paTypy. 
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1100 

1280 

1450 

2 

2 ,34!_0,36 

12,6 

- 108,0 

- 2,4 

- \08,0 

1, 80!_0 ,42 

11,52!_0,72 

- 108 ,0 

8 o6naCTH 3He prKH 1 6~0 

H86011bWOA: 8KTH BHOCTH npenapa 

119HHbiX C HHT9pB8110M B 5 MHH,Y 

T8K >K e 6onee aonro>K HBywaR 

AK\HBHOC Tb, pacn anBJOLUB 

86COI1lOTHOMy 3H8lf9HHIO OlJ9H b J 

83 3 
ne>KHT Sr ( T 10 • 122,'9' 10 ceK 

B Ta6nHue 2 npHBeaeHbr 1 

HTTpKR, CTpOHUH!! K py6K !lHR Ho 

H npen apaTax HTTpHR Ha6 

KOTOpb!X 38Tpy!lHRn OCb H8 ypOE 

Ha6nroaaeMbrll B npenapa· 

TPY!lHO npKnHc8Tb K8KOMy-nK6< 

UHR 

<P I-Ia6nroaaeMbrA 
paK- nepKO!l nony-

pacnaaa ( 10
3

ceK) 

10,8 - 19,8 

y 
50 ,4 

288,0 

- 1,2 

Sr 
9,7 

- 126,0 
216-288 
2160 

Rb 16 ,2 

VlD 
KBU 

(cyM 
H30M 
y87 

y 

Sr 
Sr 

Sr 

Sr 

Rt 



y nonypacnaua H aHanHaHpoaa-

eHbt Ha puc. 2 H 3. Ha puc . 2 

qe~ B o6nacTH aHeprH~ 

< H30TOflOB UHpK OHHH, nOCTpOeH ­

o6naCTH 800 K3B) H TT~HeBoA 

; MHH . PeaynhTBTbi a HanKaa 

<Tpa KTTpKeBOA ¢p8KUKK n pHse-

IOU hi nony - VlaeHTIUpHKllUHll 
8Jlll MBTe- H30 T Oll OB 

:KKX K30To- UHpKOHHll 
UK pKOHK H , 

: e~ 

4 5 

!:_0, 110 Zr 8T 

:':_0,78 z,n 

:':.. 0,24 Zr" 

:':.. 0,24 
Zr 

81 

H 

:':.. 1,02 

:':_1,80 Zr 
8 T 

:':_0 ,06 Zr 
82

,Zr 81 

:':_0,06 Zr 
.. 

!:_0,24 Zr H 

:':_0,06 

:':_0,06 Zr 8 
• , Zr 

88 

:':_0 ,1 2 z, 8 ' 

!_0,24 Zr 
80 

!_0 ,06 

,60 Zr 82 
, Zr 83 

!!_0 ,1 2 Zr .. 
Zr 80 

, 84 

;:':_0 ,06 

'i' 

-i 

'l 
. J 

2 3 4 5 

•• z,"' 2,34:':_0,36 y 0,96 :':.. 0,18 

11 00 12 ,6 y 8' 0 ,96 :':.. 0,24 Zr "' 
-108,0 1, 20 :':.. 0,12 

8. 84 
- 2,4 y 1, 20 :':.. 0,06 Zr 

1280 
- 108,0 I ,08 :':_0,06 .. 8 4 
1,80:':_0,42 y 1,20 :':.. 0,24 Zr ., .. 
11,52:':_0,72 y 1, 32 Zr 1450 

- 108 ,0 1,32 :':.. 0, '12 

B o6nacTH aHeprHi! 1640 H 1820 KaB 6btno TpyllHO nposecTH aHanu3 aaHH btX u3- 3a 

He6onbwOA BKTHBHOCTH npenapBTll HTTpHSI, 0JlHllKO B ne pB blX JlBYX 06 pll3UllX HTTpHSI, BbtJl e­

neHH biX c KHTepaanoM a 5 MHHyT , Ha6niDaanH cb nepKOUbi nonypacnaua 0, 6 H 2,4 KCeK, a 

T8K>Ke 6onee aon rO>KHBYWBH 8KTH BHOCTb. 

AK\HBH OCT b , pacnaaa!OLUBH C H c nepK OUOM nonypacnaa a o Kono 108 KCeK , no 

a6con lOTH OMy 3 H 8 '1 eHH!O Ott€Hb Mana, YTO 38TpyUHHn O ee BHBnH 3 . 803MO.>KH0 1 OH B npHHB.Q.­

ne>K HT Sr 
83 

( T ~ • 122,'t 10
3

ceK • 

8 TB6nHUe 2 npKseaeHbl pe3yn b T 8 Tbl 8 H8flH38 H3Mepe HKH. BKTHBH OCTH npenap8TOB 

H TT pKSI, CT p OH U KH H p y6 H UHS1 H8 TOpueBOM C Y € Tl.fHKe . 

H n p ena p aTax HTT p HH HB6niOaanHcb TBK>Ke 6onee KOpOTKHe nepHOUhi, o npen eneHHe 

KOTO p biX 38Tp y LIHHn OCb HB ypOBHe 6onbWHX BKTHBH )C TeA .aonrO.>KHBYWHX H30TOfl OB. 

H a6n iOaaeMbi A B n penapaTe cTpOHUHSI nepHOJl nonypacnaaa , paBHbiH 2 16 ·288 KceK, 

TpyllHO npKnKCllTb KllKOMy- nu6o K30Tony CTpOHUHll , 

T a 6 n H u a 2 

<PpaK-
Ha6niOJlBBM btfi VI aeH THcjJH - nepKOJl n onypacnll)lll VlaeHTH¢KKllUHll 
nepuoa non y- K8UHSI H30- M8TepHHCKH~ H30TOOOB H30TOOO B UHpKOHHSI 

UHll 
pacnaaa ( !0

3
ceK) TOOOB UKpKOHKSI \ 0 ceK 

80 80 
10 , 8 - 19,8 y 1,2 H 6 ,0 Zr 

(cyMMa 2- x 

y H30Mepos) 
Z 8T 86 

50,4 y 8 Tn; y 8G 1.8 H 54,0 t • Zr 

288, 0 
y 8T 

4 ,8 z, BT 

- 1,2 Sr 8 I - 0 ,42 z,8 ' 

9 ,7 
Sr 8 Tm 

-4 ,8 z,8T 
Sr •• 

- 126,0 Sr 0 ,3 - 0,6 z , sa 

2 16-288 - 82 82 
2 160 Sr 0 , 36 Zr 

R b 16,2 Rb 8 1 0,9 z,8 ' 
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nyTeM COilOC TBBneHHSl pe3ynbT8TOB, nonyYeHHbiX C llOMO'WbiO CU HHTHnnSIUHOHHOrO y -

Cfl8KTpOM8Tpa K HB C'18T'IKK8 re~repa-MJOnnepa ( TB6n, I K 2) . 6oinK onpe]leneHhl 3Haqe­

HtHI nepH.OllOB nonyp8Cil8D.8 HeATpOHO.Ue¢HUHTHhiX H30TOI10B UHpKOHHSl, KOTOpbie llpHBe.OeHbi 

fl Til6f!Kll8 3. 

Vf:JTOll n epKOil 

UllpKOHHR nonygacna.na 

!0 ceK 

8 I 
Zr 0,42 +- 0,9 

8 2 
Zr 0,57 !. 0,21 

Zr 
8 8 

0,3 .; 0,6 

z,"' 0 , 96!_ 0,24 

Zr 
8 6 0,90 !. 0,24 " 

5,04 !. I ,02 
86 

Zr 54,0 

Zr 
A7 

5,46 !. 0,96 

Ta6n~<ua 3 

VIJl 8 HTK<iJKKSUK51 

110 H30T0118M 

Sr
81

,Rb
8 1 

82 
Sr 8 2 y 

' 
Sr 83 

84 
y 

Y
80 

(cyMMS 

IlBYX H30M8 pOB) 

y 86 

y87. v 
8 7m 8 7m 

, Sr 

T~ H30TOITOB UHPKOHHH, 

H3BeCTHbJe 
3

a nHTepaType , 

10 ceK 

0,36 / 2 / 

6 1,2 /1/ 

5,64 I II 

0wH6KH 3 H Bt.Je HHA nepHOLlOB nonypacna.aa, llpHae.aeHHbie B TB6nHue 3, SIBnSUOTCH 

Cpe.OH eapH¢M eTHYeCKHMH H3MepeHH.A H8 CUHHTHnnHUHOHHO~ y -cneKTpOMeTpe. 

B 3BKfli0 '18HHe BBTOpbl BblpB>KBIOT 6naroJlBpHOCTb K.51.K rpoM ) BY " B.A.XanKHHy 

aa HHTepec K pa6oTe H none3Hbte 3BMeY8HHH. 
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