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PaHee 6Lmo ·:noKa3~Hoh ~'ITo paiioH IO)tmoro KacnHH 11, 
. B 'IaCTHOCTH, ~H:D;poTepMhl n/ 0 lJeneKeH,npe~cTaBJIJIIOT onpe
:n;ene~HhiH HHTepec :n;nH llOHCKOB CBepXTHm~hbiX 3JleMeHTOB 
c ·z· =112-115. XnopH:n;HLie HaTpueao.;KanLu:H:eaLre ao:n;LI Ha 
1IeneK€me o6orall(aro-TcH •PY:n;HLIMH KoMnoHeHTaMH a pe3yn·L~ 
TaTe. ll.OCTy:iiJieHI!JI 6onee rny6HHHLIX_TepMaJILHbiX'BO,i!~_llr
PilPYIOII.(IlX no 30HaM ·pa3noM-OB /:J/. lieneK~HCKHe .. B-~:n;hl o6o-

. -------·-·--·---.--- . 
. Tall(eHbl c_paBHHTeJILHO. nerKo.rieTy'IHMH. MeTannaMH, TaKHMH 
KaK Ka:n;MHH, TannHii, CBHHeU H :n;p. /eM. Ta6JIHUY .J/. Caepx
TH)I(enLie roMonorH THmenLix 3neMeiiToa, :KaK npe:n;nonara
eTcH,. /l/ :n;onmHbl o6na:n;aTL llOBLIIIIeHHOH neTy'JeCTLIO. Cne
.zloBaTeJILHO, OHH :n;OnmHLITaKme llOCTynaTL"H3 ropH'IHX rny-
6HH 3eMnH ~ BO:n;OHOCHLI·e· ropH30HTLI B MecTax, npHypotJeH-
HhiX K HapyliieHHJIM 3eMHOH ~OPLI. ' . . 

Hcc;reooeaHue npupoOHbiJ( OCQOKOe U3 zuopomepM 

IlepBaJI 3KCUepHMeHTaJILHaJI llOllhiTI<a llOHCKa :n;onromH~ 
Byll(ero cnoHTaHHo. :n;enHII.(erocH H30Tona caepxTHmenoro 
3neMeHTa B ao:n;ax n/o lieneKeH 6Lma npe:n;npHHHTa B 1970 
"ro:n;y. C. 3TOH IJ;enLro 6LIJI OT06paH ¥eTaJIJIH'IeCKHH CBHHeU, 
I<OTOphiH BLI:n;enHeTCJI /BH~HMO, 3a C'IeT BHyTpeHHero 3JieKT- . 
POJIH3a/ Ha CTeHKaX :>KeJie3HhiX ,Tpy6 'IeneKeHCKHX CKBa:>KHH. 
Ilo HMeiOII.(HM.cH npe:n;cniiiireHHHM, 114 :meMeHT/3Ka-cBHHeu/ 
:n;on:>KeH BLI:n;enHTLCJI BMeCTe CO CBHHUOM. ,Ilepe:n; UOCTaHOBKOH . 
Ha C'IeT'IHK cnoHTaiiH:oro :n;eneHHH CBHHeu GLIJI npoaHaJIH3H- · 
poBaH Ha CO)lepmaHHe ypaHa. /J/~ /H-3 BCe~ H3BeCTHhiX llpH-· 
po:n;HLIXFp.annoaKTH.BHLu' :H:~oTonoa mJWL : 38 u .· Hcni.rThi:Ba
eT· crio~TaHH~~ ~en~HH~/. KOHUCHTpautlH ypaHa B CBHHUe 

./ 
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OKa3anaCL ,JJ;OCTaTO'IHO HH3KOH /1,5 .10-7. r/r/, 'ITO no-
3BOJIHJIO npOBO,JJ;HTL H3MepeHH.H Ha C'leT'IHKe OCKOJIKOB CllOH
TaHHOrO }:(eneHHH. Pe:JynLTaTLI H3repeHH.H CBHHI~a Ha npo
nOpUHOHa:ULHLIX C'leT'IHKaX /TIC/ 7 ~ npe,JJ;CTaBneHLI B Ta6nn.
ue 2. )J;nH cpaBHeHH.H B CK06KaX npHBe,JJ;eHO 'IHCJIO HMllYJILCOB 
CllOHTaHHOrO ,JJ;eneHHH ypana, BLI'IHC:UeHHOe C yqeTOM KOH
ueHTpaUHH ypana, 34>4leKTHBHOCTH C'leT'IHKa·, BeCa o6pa3Ua· 
ll apeMeHH ero H3MepeHH.H. 3aperHCTpHpOBCtHHLIH 34>rl>eKT 
nenL3H o6'LHCHHTL cnonTaHHLIM ,JJ;enenneM ypana. O,JJ;HaKo ne 
ncKmoqeno, q:o on o6ycnoanen. BLIHY~~en,n~M ,JJ;enenneM 
CBHHUa llO,IJ; ,JJ;eHCTBHeM KOCMH'IeCKHX nyqen S • . .. 
' ' ,D;ariee nccne,JJ;OBanHCL o6pa3u'i.l c ITOBLIUieHHOH KOHUeHT

pau:Heii ;arinn1i· )n3· 3neMen.f' ,JJ;On)KeH: 6-hiTL 3Ka-TanmleM/., 
Iia 'llene'Kene'6LinO B3.HTO ~ ,JJ;Ba o6pil3ua c co.ziep)KaH~eM oi<o.iio 
o',JJ;Jio'ro' npouenra ntnnni: O,JJ;HH ii"3 HHX1 

npe,JJ;CTaBnH.n oca,JJ;OK 
cyni.rl>n,JJ;OB ')Kerie3a :ii3 cl<aa)Kmi:LI, BO,JJ;Li' KOTOpoii CHnLiiO 
HaCLII.I~eHLI cepoaonopO,Il;OM .: p e ~ynLTa:Tbi. CITeKTpanLHO.ro ana
nn'3a oca,JJ;Ka ·AaHbl :8 Ta6nnu~' t. c:BH:Iieu' B. ,JJ;aHHLIX ycnOBH~X 
/4,5 M 'no: xnop-noiiy/ ·ne nepexo~nri a pca~oK, _a ·.rannaii 

; , ~. · • , ! «. ~ ~ ~ I - , • . ·' , -, -· . · • • · · : · · r .. • · - - • '" . 

npaKTH'IeCKH nonnocTLIO BLI,JJ;en.Hnc.H JI3 paccona, r,JJ;e' .. ero 
KonueH:ipatinH ·coc.Y..aanHiia 0;2 A.lz/11~ )J;pyroii o6pa3eu 6Lin 
nnpHTOM c B03BLimemi~cTH~OxpaK~ IJO cocTimy 3TOTMHHepari 
6nn3oK K ocariKY cynLrl>ii:D:im )f{en~3a H3 'cKB~~HH~I. 06-paJULI 
H3Mep.HnHC'L Ha nc: CynLrt>n:ziLI ')Kene3a H3MepHITJICb ,JJ;Ba)K~bl. 
llepBLIH pa3 6eTOHHa.H 3auiaTa (;q'eT~IIiKa ~-ocTaBn.Hna 0,4 M, 

BTOpOH - 2,0 M. ilpH 3TOM .H,JJ;epHOaKTJIBHa.H KOMllOHeHTa 
KOCMH'IeCKHX nyqeji 6Lina CHH)KeHa npJI6JIJI3JITe:ULHO B 20 pa3. 
Pe3ynLTaTLI :R3:Mepe:H:Hii ,tianLi i Ta6nH:ue · 2. YtiJITLIBaH, 'ITo . 
pa3HHUa C'le'Ta C ,JJ;OllOJIHHTe:ULHOH 3ai.QHTOH H '6e3 He_e He3Ha
'IHTe:ULHa /a o6pa3uax npaKTHti.ecim neT T.H)f(enLIX M~ni:nnoa/; : .· 
a ·TaK:iKe To, ~To 'cocTa'BLI nnx-·o6pa3uoa 6n~3k:H M:e)K,JJ;Y co:-
6o:ti:, pe3ynLTaTLI acex H3MepeHHH CYMMHPOBaHLI. Bcero 38,~ 
perncTpnpoaano: 17 HMnynLCOB ·3a 374 cyToK. Ypan Mor.,JJ;aTL 
3a no' apeMH npn6nn3inenLno o,JJ;HH nMnynLc. cl»on yc'Tanoa-:
KH, KaK BH:nno no ,JJ;a~HLIM ll.HTOH CTpOKH Ta6nn'ULI '2, COCTaB':' 

. . . ~ ' . . . . . . . ' 

nHeT 3Ha'IHTe:ULHO MeHLIIIYIO Be:UH'IHHY .. 

C'ynLri>H,JJ;bl )KeJie3a H3 CKBa)KHHLI BLI,JJ;ep)K~Bam~CL TaK)Ke 
·a ,JJ;eTeKTope MfHOBeHHLIX neiiTpoHoa/,D;H /5/jcM. Ta6nn
UY 2/. B .Te'leHne.·34 CYTOK 6LinO nonyqeno meCTli H:M:nynLCOB. 
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TaOnH!la I. 

Co.~tepmHHe aneMeHroa no .~taH~ cnexrpa.11~aoro 'aHaJil!aa. 

Do.~ta 0Ca.I(OR cyn~~H,I(OB HacLIIJieHHall cMona 
(!ll!=!il ... zene3a . (aHHOHHT) 

ane~teHr CO,I(e~HHe aneMeRT CO.It&PJ:aHHe (%) 3JI81lBHr co.J;epzaHHe (~) 
!!£La H!!li!H .!lllH!!IiB ·. Gl!!ll ,&a!!lllill! 

Na 4 6173.rg . 
Mt 3,5.10 Na.:O 1,5 Be 2 
K 3,9.102 

Mqo 0,2 &to I 
Ae:O~ 0,2 . Na.LO 2 

Ca. . 4 
2 1 I.IO Ga- 0,32 Mqo ·. 2 

M11 v . 
2,5.10-3 38,8 - H 

!=e 9,4 n. o,oor Ga.-0 4 
Nt :o,3 Cr 0 1001 M"o 2.ro-2 ·· 
Gt 8,3 Mn 0 1 ! l='ttO~ 0,20 
lh 2,5 Fe OCH. u.... 7.10-.4,' 
As 0,03. Co . 0,003 z~~.- 0,22 
R~ 0 2 Cit. .0,0005 - A9 1.10-4 

Sr I 2 As 0,5 .. s~~.. 5.10-4 8,63.10 
Cc/.. r,o . z,.. o,or P6 8~ ro-3- 5. 10-3x 
C.s - Mo o,ooor Tt . ~ 5.10-4x 
Tt (0,2) . Ag 0,0003 ,JL - 3.I0-6x 
Pt (I) X a · v. 2 10-3 s ... 0,0003 Cylllla 12 c . 5 

f. . I,48.IO S& 0,007 
&-. 6',46.!02 Pt 
:J 2 25,4 ' re I ' 

.so~, - 4, 74.102 Pt 0,15 
Hc.o5- 34,0 . v 1,5.10-5 
Hz&o~ 109,0 .~ 

fh~toJ 2,1 _ 
,B CJt00JtaX 
HUll 
,J;SHHH8 

x) !JtrRBallJIOHHiiR asMI3 

5 
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TacSJIHita 2. ' 

PesyJI~tarH H3KepeHHR ocSpa3nos c n/o qe~eReH Ha nponopnBOHaJI~HHX 
cqe.rqxmx (nc) H ,J;erexropax HeltrpoHos (lUI). 

34JileRTHBHOC"f& 
C'l8T'lHROB ., 

no ·ypaHY: nc .. ~, lt H = 7'/> 

Bee ocSpa3nOB nc • 60 r, · JlH • I04r 

OcSpa3nH KOHno lJ: nc &! 
(r/r) m (mm.or V ) .!!!!! C&n.o:r V) -cy:r. cy:r 

Csmien I,5.~o-7 2/!8 (0,04) -
.. {· 

Cyn«<JH,J;H !2}207 (0,6), 
2.I0-7 2/IOOX (0,3) 6/34 (2,3) ' 

ITHpH% I.I0-7 3/67 (O,I) 

HacblllleHHall 3.!0-8 - 7/84 (0,8) 
CllO~a . ---r 
Cyxolt 

5.!0-7 3/740 (3) 0/!5 (2,5) oc:ra:rox 
3nDa:ra 

x) U3KepeHH8 Ha ITC C 3alllHTOit 2,0 II lleroHa. 

3a TO :>Ke BpeMH co.n;ep:>Ka~HHCll B oGpa3n;e ypaH MOr .n;aTL 
JIHillL OKOJIO .D;BYX HMJIYJILCOB. 

II on hl T K a x H M H q e c K o r o o 6 o r a~ e H H H • Oca.n;oK 
cynL«lJH.n;OB :>Kene3a no.n;Beprancx XHMHqecKoii nepepa6oTKe 

. c · n;enLro · BLI.n;elieHHH HCKo:Moro H3nyqaTenx. IIepepa6oTaHo 
Bcero. 2,4 KZ :noro oca.n;Ka. ,' 

IIepBaH nopn;HH BecoM 1200 z :Me.n;neHHo 6e3 HarpeBa 
pacTBopx;acL B. KoHn;eHTpHpimaH~oii coJiHHoii KHcnore /no
nyqeHo 3 nHTpa pacTBopa ·JN , n·o HCt. ELIJIH B:bf&onHeHLI 
MO.D;eJILHLie OJILITLI no BLI.D;eJieHHIO TaJIJIHH~ ·CBHHD;a,- BHCMyTa 
n;eMeHntn;Heii Ha aJIIOMHHHeByro 50-MHKpOHHYJO '«lJonLry H3 
nonyqeHIIoro pacTBopa. Ha puc. 1· noKa3aHLI · pe3yJILTaTLI 
Mo.n;enLHLIX 3KcnepHMeHTOB. IIpHcyTCTBHe «l!Top-HOHa • noBL£~ 
maeT BLIXO)J; 3THX 3Jie~HTOB npH .neMeHTaD;HH Ha aJIIOMHHHH. 
3aTeM .. K TpeM. ''niiTpaM paCTBopa 6LIJI .n;o6aBJieH 
NaF /10 MZ/A/, ~OC!Jie qero paCTBOp · Bhl.D;ep:>KHBaJICll B 
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0 f()(J . 2()() - . . . -'00 t {~uNJ 
UeMeHTan;HH CBHHn;a,. TaJIJIHH ·H .BHCM.yTa ·l!a amo·. M.HH.H~. H3·. 
JN-HCf. · ·:a/ 210 Pb . 1 - 10 MZ/MA NaF ; 2::- 6_~~-.:1.lf~ •. 
6/. 204111. - .20 MZ/MA NaF ; 2 - 10 MZ/M.4 Tf{!J'J< ; 
3 - 6e3 NaF .. B/ 201 Bi 7 MZ/MA NaF , 6e3 'NaF oca:>K-
.n;eHHe He H)J;eT. . 

1. 
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. KOHTaKTe C 0,5 M 
2 amoMHHHeBOH !lJonhrH IIPH rrepeMeWHBa

HHH. AmoMHHHeBaH !lJonLra o6e .. IHTLmanaeb Ha TIC /eM. 
Ta6n. 3/. lb oeTaBweroe.ft: paeTBop·a BLI.nenHneH MeTannH
qeeKHii Tennyp. ,D;mi 3Toro B paeTBOp 6Lmo .no6aBne~o 50 z 
Tennypa B KaqeeTBe HOeHTenH H IIyTeM BOeeTaHOBneHHH 

·ra3oo6pa3HhiM · S02 oeam.naneH MeTannHqeeKHH Tennyp, 
KOTOpbiH 3aTeM H3MepHneH /eM. Ta6n. 3/. 

Ko BTopoii rropUHH oea.nKa BeeoM 500 2 .no6aBnHnoeL 
10 2 naHTaHa, rroene paeTBOpeHHH oea.nKa B uapeKOH BOAKe 
!lJTopH.n naHTaHa oeam.naneH H noMexuaneH B TIC. 

H3 TpeTheH IIOPUHH BeeoM 700. 2 6hinH Bbi,IJ;eneHbl eBH
HeU H TannHii, a 3aTeM MeTannLI, o6pa3yroxuHe ey~L!lJH,II;hi 
B KHenoii epe.ne. ,ll;nH :noro .no paeTBopeHHH K oea.nKy 6Lmo 
,IJ;06aBneHO. IIO 10 2 eBHHUa, TannHH H Me,IJ;H •. Oca,IJ;OK paeT
BOpHneH B uapeKOH BO,IJ;Ke." PaeTBOp HarpeBaneH e eepHOH 
_KHenOTOH ,IJ;O y.naneHHH ene,IJ;OB a30THOH KHenOThl, 3aTeM oea
,IJ;OK eynL!llaTa oT!l!HnLTPOBLIBaneH. B paeTBOpe TannHii Boe
eTaHaBnHBaneH rH.npa3HHrH.npaToM .no O,IJ;HOBaneHTHoro eo
eoTOHHHH /:>Kene30 IlpH 3TOM rrepeXO,IJ;HT B ,IJ;BYXBaneHTHOe 
eoeTOHHHe/. TannHH B ~H,IJ;e' HO,IJ;H,IJ;a oea:>K,IJ;aneH HO,IJ;HeTbiM Ka
n~eM. Tioene OT,IJ;eneHHH oea,IJ;Ka paeTBOp ,IJ;OBO,IJ;HneH ,IJ;O 
0,1 N ITO H2so4 H HaehiJUaneH eepOBO,II;OpO,II;OM ,IJ;nH oea:>K
,IJ;eHHH eynL!l!H.na Me,IJ;H. Bee BLI.neneHHLie oea,IJ;KH o6e"'HThiBa
nHeh Ha TIC. Pe3ynLTaTLI H3MepeHHii rrpe.neTaBneHLI.B Ta6- . 
liHUe 3. . 

IlpoBe,IJ;eHHOe .XHMH"'eeKOe il)paKUHOHHpOBaHHe HauenHBa
noeh Ha H3Bne"'eHHe • 3·neMeHTOB, HMeiOJUHX XHMH"'eeKHe 
eBoiieTBa aHanoroB La, Au, Hg, 'If., Pb, Bi, Po, At • IlpH 

· 3TOM K034J4JHUHeHT o6oraxuilHHH BO Be ex OIIepaUHHX Bhi,IJ;ene
HHH yKa3aHHhiX BhiWe 3JleMeHTOB 6bin 6onLWe 10, a O:>KH,IJ;ae_. · 
MhiH II pH 3TOM 34J4JeKT ,IJ;On:>KeH eoeTaBHTb MHHHMYM 1 HM-

· rrynhe B eyTKH. O.nHaKo 3a 70 eyToK 3aperHeTpHpoBaH O,IJ;HH 
HMIIYnhe Ha eynL!lJaTe eBHHUa, · KOTOpbiH MO:>KHO OTHeeTH 3a . 
eqeT ,IJ;eneHHH eBHHUa IIO,IJ; ,IJ;eiieTBHeM KOeMH"'eeKHX nyqeii, 
H O,IJ;HH HMIIynbe B Te"'eHHe 34 eyTOK Ha, anJOMIIHHH. 0CTanh-. 
HLie !lJpaKUHH TaK:>Ke rronomHTenLHoro 34l4JeKia : He .nanH: 

Een:H 34!4leK~~ 3aperHeTjmpoBaHHLiii B oea.U:i<:ax cKBa:>KH~hl, 
IlpHHa,IJ;ne:>KHT eBepXTH:>KenoMy 3neMeHTY, TO ero KOHiieHTpa
UHH 6y,IJ;yT paBHhl 2 ,iO -

13 
- 2 ·• 10-12 

2/2 ,IJ;nH: IIepHO,IJ;OB 
rronypaerra.na 10 9 - 10 8 neT. Ilpe.nrronaraeMaH eTporas 

,, 
8 

I 
q 
J 
I 

I 
(. 

~ 
a 

·\ 1, 

Ta!lmma 3, 

• Pe:zynuatH H3lolepeHHll npo,zy_lttOB nepepa!!OtltH cyni>tlJH.JtOB. 

:a:enesa Ji:) CltBaJ:HHH Ha llC. 
/ 

O!!paaeu Bei:: 
H3loleplleKoro . 
o!!pa:ma · 
B r 

r. UeKBH'fa!lHll Ha A~ -
2. ~OPRAH JlaHtaHa IO 

3, CyJII>tPaT CBHH!la IO 

4. l!O,JUQ 'faJIJIHll 30 

5, CyJII>tPRAH W9TaJIJIOB 30 H3 KHCJI~ro pacTBOpa 

6, MetanJI~BC!tHR TBJIJIYP 50 

7. HepactB08HWHR octa-
TOlt O'f 0 pa!!OTKH 60 cyutiJuoB xeneaa 

• H3 ltOH!l •. HU 

Ta!!JIH!la 4. 

j ·Bee 06'L9W 
KOJIOHKH CWOJIH · nponyiJIBHHOR 

~OJIH 4 n xro- ) 

I K8TliOHliT IO Kr · 6 

2 K8TliOHliT I0 Kr 8 

3 aM!jlanHT 10 itr 7 

4 8HliOHliT IO Kr IO 

5'8HliOHliT IO 1tr 9 

(r/r) 

v 

-
ro-7 

,ro-7 

ro-7 

ro-7 

-
· 5.Io-7 

l!HCJIO 
llllnYJII>COB 

I 

-
I 

-
-
-

- -

Co,JtepxaHHe 

(r/rxiO~) 

I 

9 

I7 

3 

'4,5 

pg 

BpeKll . 
H3MepeHHll 
B cytltax 

34 

I4 

70 

20 

20 

I5 

29 
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llepHO,IJ;H'IHOCTL XHMH'IeCKHX CBOHCTB 3IIeMeHTOB, .Jia OCHOBe 
I(OTOpoii· 6LinH llpe,D;CKa-3~HLI XHMH'IeCKHe CBOHCTBa rOMOIIO• 
r·oa· yKa3aHHLIX BLIIUe 3IIeMeHTOB, Ha· CaMOM ,n;ene K KOH~y 
Ce.IJ;LMOrO llepHO,IJ;a CHCTeMhl 3IIeMeHTOB ,IJ;OBOIILHO CHIILHO 
"pa3MLIBaeTcJi:". If Ha.n;e)I(.IJ;aHa TO~ 'ITO c:BepxTH)I(enhlii 3ne- . 
MeHT 6y,n;eT HlOMOpciJeH C O,IJ;HHM H3 BLI,IJ;eiiHeM_hlX 3JieMeHTOB 
H · CIIOC06eH ,IJ;aBa TL CMeruaHHLH~ 'KpHCTaiiiiLI · B ,n;aHHhlX yciiO
BHHX, MO>KeT OKa3aTLCH T~erHoii. KoHI~eHTpaUHH Ha ypolme 
10-12 2/2 Mo)KeT 6:biTL MeHLme, 11eM HH>KHHH rpaHuua cMe-

'WHBaHHH,' Heo6xo~it:MaH .n;nH cooca>K.n;eHHH. :B .n;a:nLHeiiwux 
pa6oTaX, CBH3aHHLIX C IIOHCKaMH TH>KellLIX 3IIeMeHTOB, HY:>KHO 
Y'IHTLIBaTL 3To o6cToHTenLcTao. · · 

· HoHoo6MeHHaJI cop61JUJI MemaA/loe 

B · IIHTepaType. / 6/ OIIHCLIBaiOTCH. OIILiThl 110 .OIIpe,n;eneHHIO 
KOMIIIIeKCHhlX clJopM .IJ;BYX MeTann(>B CBHHUa H UHHKa B ru.n;po
TepMaX qeneKeHa. IloKa3alto, 'ITO B qeneKeHCKOH BO,IJ;e, 

· oTo6pauHoii B ycTLHX CKBa>KHH, llpaKTH'IecKH aecL CBHHeu 
uaxo.n;HTCH B clJopMe oTpuuaTenLHO 3apH:>KeHHhlX KOMIIIIeKCOB, 
xopomo · cop6upyro~u·xcH · Ha aHHOHHTe. Kennep /7 /·yKa3LIBaeT 
ua B03MOXmocTL IIOBLIWeHHoii ycTOH'IHBOCTH xnopHhlX KOMII· 
neKCOB H 3Ka'"' CBHHUa.. - - .. 

HaMH 6MnH 11poae.n;eHhl ,n;ollonHHTenLHhle onLITLI c qene
KeHCKoii- oo.n;oii. Bo.n;a clJunLTpoaanacL nocne.n;oBa TenLHO qepe 3 
clJunLTPLI -p~nH'IHoii • nopHCTOCTH H 3aTeM · qepe3 cMony 
/aHHOHHT/; - . 

XapaKTepucTHKa tPHllbTpoB 

N2N2 
II II 

«<JHllbTp 

' 1. . ByMa)KHhift $HnbTp 

._.· 

2. ~HKpo6uonorH'IeCKHA tPHllbTp 3 

3. Kal1bKa 

4. UennociJau 
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B ao.n;y 3a 20 qacoB .n;o OIILITa BBO.IJ;HIICH pa.n;uoaKTHimLiii 
H30TOIT CBHHUa , ( 203 Pb). Bo,n;a llpe,n;aapHTeiiLHO no,n;orpeaa
iiaCL · .n;o 70 o c, · cKopocTL ee ripollycKaHHH qepe3 c:Mony He 
11peaLiniana 1 Mil/eM :l MUH. ITo · pe3yn:bTaTaM· H3MepeHHH 
BH,IJ;HO, 'ITO CBHHeU B BO.IJ;e HaXOhHTCH B OCHOBHOM /90~/ 
B MoneKYIIHPHOM cocToHHHH. 3aMe'li:mo, 'ITO .HecMoTpH ·Ha 

. if· 6oJi'bwoe . KOIIH'IeCTBO coneii- .n;pyrux: MeTannoB. /50. M 2/ ll/, 
KOTOpLle· MOryT cop6upoBa.TLCii Ha CMOIIe~ CTelleHL H3Bneqe• 
HHH CBHHUa CMOIIOH llpaKTH'IeCKH He MeHHeTCH C yBeiiH'IeHHeM 
o6'LeMa npo11y~e'imoro pa.CTB9'Pl\, H cocTaBnHeT !OrJb/tra6n.5/.. 

~' 

B 1971 ro.n;y oT Jla6opa Topuu H,n;epHLIX peaKuuii OHJIH 
6Limi. opraHH30BaHa 3KCIIe,IJ;HUHH Ha IIOIIYOCTpOB qeneKeH . 
c uenLro 11poae.n;eHHH. 3KCIIepHMeHTa no cop6uuu H3 IIO,n;~eM- · 
HLIX_. paCCOIIOB TH:>KeiiLIX. MeTaiiiiOB. H HX_ rHIIOTeTH'IeCKHX 
caepxTH>KeiiLIX roMonoroa Ha ·uoHoo6MeHHLie cMonLf. Bo.n;a 
/eM. Ta6nuuy 1/ 6_gl'tnacL c rny6HHLI 1500 M.H npollycKanacL 
qepe3 cop6eHT, 3arpy:>KeHHLIH B KOIIOHKY._.C ,IJ;HaMeTpOM/)J/ 
1,5 M H BLICOToil 2 M. CKOpOCTL llpOIIYCKaHHH paccona .CO~· 
cTaBnHna. 1,5 MA/CM- 2 MUH., 3a 40 cyToK 6Lmo 11poriy~eHO 
2•10 3 M 3 BO,IJ;LI. . 

KpoMe Toro, B · MaiiLIX / ,D;=O,i M/ KonoHKax 6Lino 3a
rpy>KeHo 110 ,IJ;eCHTL KHIIOrpaMMOB pa3IIH'IHLIX CMOII, qepe3 
KOTOpLie T8K>Ke llporrycKaiiaCL BO,IJ;a H3 CKBa>KHHLI/CM.-Ta6-
IIHUY 4/. . · · . 

HacLI~eHHaH cMona /eM. Ta6nu~y-l/· 6Lma•IIOMe~eHa 
B )];H. Pe3ynLTaTLI H3MepeHuii· ,n;aHLI B Ta6nuue 2.B -Teqe
HHe 84 CYTOK H3MepeHHH 3aperHCTpHpOBaHO BCero 7 HMIIYIIL·- ,,, · 
coa. )J;eneHHe ypaHa Morno,n;aTL He 6onLme o.n;H:oro HMIIynLca. 
A6COIIIOTHaH BeiiH'IHHa 3ciJclJeKTa CIIHIUKOM Mana; 'IT06LI Ha 
ero OCHOBe ,n;enaTL cepLe3HLie BLIBOhLI. 0.n;HaKO HaCLI~eHHaH 

: CMOIIa npe,D;CTaBIIHeT orrpe,n;eneHHLIH HHTepec ,IJ;IIH ,n;anLHeii-
WHX HCCII.e,IJ;OBaHHii; T.K., B03MO:>KHO, Ha: 10 6 2 CMOIILI COp· 
6upoaaH:'o 2; 10 -8 2 - 2 ; ·1 0 - 7 2 HeH3Be cTHoro : CIIOHTaHHo. 
.n;enH~erocH H3ny'laTenH. · . . ' · : . · · 

bLina llpe,n;llpHHHTa IIOrlLITKa ,n;ecop6UHH TH:>KeiiLIX MeTaii~ 
noa· ·. u~ ux. caepxTHiK{mLIX:.a:Hanoroa _H3 cM:onLI. CMona 
/150-·K2/ llpe.n;aapuTenLHO · OTMLIBanacL· oT MaTo~moro pacT~ 
aopa:_700 /l ,IJ;HCTHIIIIHpoBaHHOH BO,IJ;LI. 3nroHpOBEI.HHe npoao
,IJ;HIIOCL TpeMH IIOPUHHMH 2,5N' a30THOH: KHCIIOTLI 110 500 ll. 

3nroaT 3aTeM BLmapuaanc·H -~~ · u3:MepHnCH Ha IIC' u· ,D;H ., 
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I CM~ 'Ta6n. ' 2!.' KoHn;eHTpan;H.fl> CBHHIJ;a : B .COJI.HX no,n3eMHOro 
paccona; Ha eM one.· H ':B , cyxoM · ocTa TKe 3moa:ra pasHa 
4• :10 ~ ·•z/z, '8 • 10 -5 ·, z/z H 3 • 10-4 ,2/2; COOTBeTCTBeHHO. 
BH,nHOt· 'ITO npH cop6D;HH _ Ha· CMOJIY. KOHIJ;eHTpaD;H.H; CBHHIJ;a 
B03pacTaeT B 50 pa3· no ·cpaBHeHHIO C HC"XO,nHOH KOHIJ;eHTpa
IJ;HeH B · ao,ne; ,TaJIJIHH B 3JIIOaTe He- o6Hapy)KeH; ,IIpH ~ecop6-
IJ;HH KOHIJ;eHTpan;H.H CBHHIJ;a B cyXOM. OCTaTKe B03pacTaeT 

1 eme .npH6JIH3HTeJihHO B 4 pa3a. O,nHaKo, HecMoTp.H Ha nony'leH
Hoe o6oraiiJ;eHHe no· CBHHUY, II3MepeHH.H -Ha ITC H-,!J;H 3TOrO 
oca,nKa- He ,naJIH• nOJIO)KHTeJibHbiX· pe3yJibTaTOB, JaperHCTpH~~ 

poaaHHbie" iiMnynbCbi Mory'I' 6LITb o6'b.HCHeHhi .neneHHeM·co
.nep)Kameroc.H B HeM' .ypaHa.OTpHn;aTenbHbiH pe3.YJibTaT onhiTa 
MO)KeT CBH,neTeJibCTBOBaTb 0 He,nOCTaTO'IHOM KOJIH'IeCTBe 
·3JIIOaTa' /4• CB060,nHbiX· o6'beMa KOJIOHKH/ ;KOTOpoe MbiCMOrJIH 
HCnOJII.30Ba:n npH ,necop6D;HH:K CO)KaJieHHIO,HeJib3.H npe,ncKa-
3aTb TO'IHO,,nO KaKHX pa3MepOB ·He06XO,nHMO yaeJIH'liHBaTb 

'06'beM. 3JIIOaTa ,nJI.H nOJIHOH ,necop6D;HH CJie,nOBbiX.KOJIH'IeCTB 

/3 ~10-14 z/z - 3 ·10 - 13 z/z/ c:Bep.iTH~eJIOI'O 3JieMeHTa. 
BH,nHMO, Heo6xo,nH~W HCKaTb ,npyroii MeTO,n OT,neneHH.H 

coptS~Ta oT''cM:orihi.i Upe.naaplnen:b:Hble 'onbiThi lio'dKHntHHIO 
noii' ·c~onLI. rioi<a3aiill/q'-f'o 'H:a' TOO·. z.:·cMonLr;nonyqaerck 
1 o' ~z 30nbl-/ oi<H'cnl.i' c'op6lipo:BainlbiX MeTannoJ3/; ·so .. MA ':Bo,nhi 
H OKHCb 'yrnepo.na. EcJIH ra3oo6'pa'3HLH! n'p<),nyKTbl·',cropaHHH 
rrpoiry'cKa TL '' q'~pe'31 ' .;BbiCOKOTeM:'ire'paryimhiH 11l!Hnii:P i, /Bbiiqe 
1 oo o'cj{' 3aTe:M ·qepe 3 · KoH:.l:fe'H:ca Top ·.nn.H ·'c6opa · ao~LI',: · fo 
nony'IHTC.H 3aMKHYTbiH UHKJI. Ko31iJiiJHn;HeHT o6orameHH.H.B30lle 
~w5Ker 'cocTaBJI.HTb' OK~no' ·io,!· a: g neT§.J:H)c!lJpa'Ktili.Hx' 3H~'IH-
TeJibHO 60JibWe. . ,; ,\~ , .. · ' ;X ' . . ' • i ' • . ' . 

~ .~ . 

Ilpooo~JKeHue noucKa 
-.'~·· •.••. ·'?··~· -.'!,;: ··~~ t;~ 

. Pe3yJib'l'aT.bi H~Mep~HHii, npaae.neiiHLie :J3 Ta6nHI~e-2, H3- 3a · 
H:Q3KOrO a6COJIIOTHOrO 3Ha~eH~.H He no3~0ll.HIO'l' c,neJiaTb o,nHO_: 

t ' •• ~ •• > '. • • • -

3Ha'IHOr,O BbiBO,na .. 0. npHCYTCTBHH CB_epXT.H)KeJIOI:O. 3JieMeHTa 
.B ·:no.zpeMHLix. ao~ax 'tleneKe:im. O.n-HaKo oHH noKa3LiaaroT, 
'ITO. Ha6nro.nae:M:Liii 3.1blbeKT :He .o.6i.xcH.He'I'C.H cnoHTaHHbiM . .nene
HHeM U. OnLITbi . no Hccne.noaaHHIO rH.npoTepM 'tleneKeHa, 
BH,nHMO; · n;enecooppa3HO npo,nOJI)KHTI.. -C ,O,nHOH . CTOpOHbi, . 
HMelOT orrpe.zieneHHbiH,. CMbiCll ,naJibHeHWHe H3MepeHH.H OT06-

' ' 
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:.: 

paHHLIX o6pa31{0B C l{eJIL~ YBCJIHl.JCHHH'.CTaTHCTHl.JCCKOH Tot{
HOCTH 3THX H.3MCpCHHH·. lJ,enecoo6pa3iJ:o H3MCpHTL H ·~pyrae 
CMOJILI, acnonLJOBaHHLie aa qeneKeHe I CM. Ta6nany· 4/, T·.K. · 
B: HCKOTOpLIX H3 HHX KOHI{CHTpai{HH. COp6HpOBaHHLIX·M·CTaJJ:-, 
JIOB B. HCCKOJILKO pa3 .. 60JILme; IlapamieiiLHO Heo6~o~HM·O. 
CTaBHTL ODLITLI no. BLI~CJICHHIO ;HCKOMOrO HJJiyl.JaTCJIH H3 . 
OCa~KOB H HaCLIIUCHHOH CMOJihl. 

C -~pyroii CTOpOH~I; OT6op npo6 Ha rH~pOTCpMaX "lJeJICKCHa 
Iieo6xo~HMo npo~omKHTL, ·T .K. oTo6paaiiLui aaMa ~o cax nop 
o6pa31{LI OTpa)KaJOT COCTaB BO~hl Ha YCTbHX CKBa)KHH. ECTL 

. OCHOBaHHH f 2/ nona~aTL, l.JTO BO~a npH llO~bCMC Jij BO~O.,., 
HOCHOrO. CJIOH K YCTLIO 3Hal.JHTCJILHO 06C~HHCTCH OTHOCHTeJIL
HO TH)KCJILIX MCTaJIJIOB. 

Harepec npe~cTa:BmieT aaaJIHJ BLI~emiromaxcH li3 ao:nLr 
raJoB, T.K. OHH MoryT co~ep>KaTL. PTYTL /B/ a, BOJMO)KHO, 
3Ka-pTyTL .. 

Bbteoobt 

~__,_ 

I. 0To6paa a H3Mepea pH~ o6paJnoa. c nonyocTpoaa 
qCJieKeH. 3aperHCTpHpOBaHHLIC HMllYJI~CLI .OT OCKOJIKOB·~e-: 
JICHBH HC MoryT 6LITL 06bHCHCHLI CllOHTaHHLIM. ~C~CHHCM 
co~ep)KamerocH B HHX ypaaa. . 

2. HaJKaH a6conroTaa.R aenaqaaa 3!WleKTa noKa ae no-
3BOJI.IICT C~CJiaTL OllpC~CJICHHLIX BLIBO~OB 0 llpHpO~C HJJiy-
l.JaTCJI.II. 

3. IlOllLI~~B XBMBl.JeCKOrO B3BJIC1.JCHHH HCKOM0£:0 HYKJIB~a 
He ~aJIB llOJIO)KBTCJILHhiX pC3YJILTaTOB. 

4. OnLITLI aeo6xo~aMo npo~OJI)KHTL. 

B JaKJIJOl.JCHBe Cl.JBTaeM CBOBM npBHTHLIM ~onroM no6na
ro~apBTL r ~H.fi)JiepoBa Ja llOCTaHOBKY 3a~a1.JH B llOCTOHHHLIH 
BHTepec K ~aBHOR pa6oTe, li.H:JiaCKOpiuia - Ja llOCTOHH.HOC 
BHBMaHBC B BHTepec K pa6oTe, r .M. Tep- AKOllLHHa, H.3aapy
Ja neHHLie. JaMel.JaHBH inpa ee o6cy~eliaa. • BLipa)KaeM 
6naro~apHOCTL · Ja OKa3aHHYro noMoinL npa npoae~CHBB 3KCDe
PHMeHTOB: x~A.:Aaaeay,- B.JI.BLiponaeBy; r .H.rOJ{qapoay, 
B.H • .D;oanoay a B.B.Ilonony, a TaK)Ke A.r .IIoneKo aRK.CKo-
6cneay - Ja noMotnL :B HJM~peaaa o6pa3n(m. · · 
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