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KonatiKOBCKH A., Hopceea IO.B., HecjleJ:~OB B.Ll. P12 - ~44L 

"ITOHCKH 3SKOHOM8pHOCTefi B H3M8H8HHH cjJH3HKQ-XHMHqecKHX CBOfiCTB 

sneMeHTOB-rOMOnoroB H HX.C08J:IHR8RHfi. n. SaepreTHKS cjla30BblX 

nepexoJ:~OB coenHHeHBfi ranoreaoa 

BaeJ:~eHae yaaaepcallbHbiX napaMeTpoa sneMeHTOB noaaonano o5aapy:a<:HTb 

qeTKYIO 3SKOHOMepHOCTb H3M8H8HHSI 9HepreTBKH cjla30BbiX nepeXOJ:IOB pstJ:~a 
coeJ:~HHeHHfi ranoreaoa. IToKaaaao, qTo SHTallbnHH acnapeHBst H nnaaneHHst 

opraHHqeCKBX H HeopraHBqeCKBX C08J:IHH8HHfi ranoreHOB nHHefiHO 3SBHCSIT 

OT H_X YHHBepCSllbHbiX napaMeTPOB. ITpeJ:~nO:a<:8Hbl ypaBHeHHst, OTpa:a<:aiOIUHe 

9Ty 3SKOHOMepHOCTb. 

. llpenpHHT 001.eWtHeHHOrO HHCTHTyTa ll,ll;epHhiX HCCJie,ll;oBlimiA. 
,[br6Ha, 1973 

Kolachkovsky A., Norseev Yu.v., 
Nefedov,V.D. 

P12 - 7441 

Search for the Regularities in the Change 
of Physical-Chemical Properties of the 
Elements-Homologs and Their Compounds. 
II. Energy.of the Phase Shifts of the 
Halogen Compounds 

Introduction of universal element parameters allows 
one to reveal the legible regularities in changing the 
phase shift energy of a number of halogen compounds. .It 
is shown that enthalpies of evaporation and melting 9f~ 
organic and inorganic halogen compounds depend linearly 
on their universal parameters. The equations are suggested 
that reflect this dependence. 

Preprint. Joint Institute for Nuclear Research. 
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KaK 6Lmo noKa3aHo B npe~hl~y~e:H pa6oTe /t/, Ha:H~eH
Hbie HaMH yHHBepcanLHLie napaMeTpbi. 3neMeHTOB /YII3/ 
(Z'), BLmonHHH <l!YHKUHH napaMeTpoB ae~ec'iBa KapaneTLHH
n:a /2/

1 
fi03BOnHJOT fiOCTpOHTb nHHeHHbie .. 3aBHCHMOCTH Hop

ManbHbiX TeMnepaTyp KHDeHHH. COe~HHeHHH ranoreHOB OT 
Z'·H paccqHTaTb c ~ocTaToqHo:H ToqHOCTbJO TeMnepaTypbi 
KHneHHH pg~a. TPY~H!JCHHTe3HPY~MbiX H coaeprneHHO He~o
cTynHbiX TanoreH- coe~HHeHHH. ., · ·• 

IJOCKOnbKY 3HTanbDH11 <l!a30BbiX nepeXO~OB TeCHO CBH-
3aHa c HX TeMnepaTypo:H, MLLn.onLITanHch mt.iiTH 3aKoHo
MepHoCTH B H3MeHeHHHX 3HTanbfiHH HCnapeHHH H 3HTanbfiHH 
nnaBneH.HH ranoreHoB, CBH3aB Hx c YII3 'ranoreHoB /I/ : 
Z/F= 9; Z'c

1
= 17; Z'Bc= 21,1;. Zj = 26,5. KaK H ~ng 

TeMnepaTyp KHDeHHH, Ha6nJO~aeTC11 qeTKaH nHHeHHaH 3a
BHCHMOCTb 3HTanbDHH HCnapeHHH . /npH HOpManbHOH TeM
nepaType KlmeHHH/ opraHHqec.KHX H HeopraHHqecKHX coe
~HHeHHH ranoreHo·B OT HX YII3 HnH OT cyMM 3THX napa
MeTpOB, ecnH tipHCYTCTByeT HeCKOnbKO aTOMOB ranoreHOB 
B paccMaTpHaaeMo:H. MoneKyne /pHc.1/. 

IJo~o6HO TeMrrepaTypaM KHneHHH, 3HTanLnim HCnapeHHH 
ranoreH3aMe~eHHLix" MeTaHa; ·a TaiOKe 2-ranoreH:iaMeiUeH
HbiX KpeMHHH H repMaHHH OfiHCbiBaJOTC.H 06IUHM ypaBHeHHeM 

().H =a +·~ ~Z' .+TJ 
ucn(RXi) H,R H,R (Xi) (Ff /1/ 

3 
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3ais.::uocu aHr&JUoiiKIIBCIIapeuu upa_ uopanaol nwepa'l'ype . . \' ' . 
KID8BIA pa3~JqHYX ranoreH-C08~HH8HHA OT CfMYH YTI3 raxoreHOB 
B JlO.IUJJle• 

163 F; 2ro PJi - 222· (;C.CtlF 239 t;a~•· 

164 Clf' 204 PCl~ C23 Cc.C4 .244-'$/~,.., 
!65 fJrt: 205 Pflrf: . 225 ~8,.., 252 $-(~ 

167 .ct,_ 206PCl.tF 22a S;dfi 253 '$1/Jr., 

. '168 IJ,.Cl 208 PB'i.~ 229 $,·/Jr/i 254 $(.7; 

172 lz 210" Pel· 230 $;(4~ 255 s~.a~ . . ~ ... , 
173_ HJ: 2II P/1,.(/,_ 232 S~·Cl1 ( 2~6 $, f3r., 

.174 HCi _, .. 214 Pl3r3 233 _$; l3rz ~ 257 $,.!,. 

175 H6,. 220 CeClF_, . 235 S; Br1 c~J 

176 ff:J_ 221 Geql~ 237 S;/Jfj; 
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Ko3dJqmu;ueHTLI 3Toro ypaBHeHHH Ha:ii,neHLI 3MnupuqecKH, 
H HX 3HaqeHH.si onpe.zieJI.HIOTC.H THllOM coe,nuHeHH'.si *. 

)J.nH coe,n}meHHH SrX4 ~" H GeX_4· K03dJdJHu;HeHTLI npu-
HHMaiOT CJie,I(YJOIIJ;He 3HaqeHH.si 

a . . 
· H, ( Si X ) . = - 6, .406 4 .. 

a H, ( Ge?'
4 

).'7- 5, BC? 
/2/ 

f3H,(SiX
4

) = f3·H,(GeX
4

) "= 0,1927. 

KaK u .nn.s~ TeMnepaTyp· KHneHHH, npucyTCTBHe a~oM:oB. 
I)Topa B MOJieKyne rano],"'eH3aMeiD;eHHLIX MeTaHa. H 4-x rano
reHH.IJ:OB · KpeMHH.H H repMaHH.H Bhi3LIBaeT OTKJIOHeHHe OT -
JIHHeHHOCTH, KOTopoe /IqHTLIBaeTc.H nonpaBottHLIM qneHoM 
TJ (F). KaK u npe)K,ne 11, iionpaBoqHLIH qneH 3aBHCHT OT 
npHCYTCTBH.H ,npyrHX raJioreHOB H HX B3aHMO.I(eHCTBH.H C 
dJTopOM, HO He 3aBHCHT OT npHpO.I(hi·D;eHTpaJILHOro'aTOMa. 
)J.m1. coe.nuHeHuii-aHanoroB yrnepo.na, KpeMHHH H repMaHHH · ·. 
BenuquHa. T/ (F) onpe.nen.s~eTCH KaK 

14 - n ( .X~) I Z ( x '} + f.~ . 0,1683 -------. 
T/(FJ- "cx'J /3/ 

3 

r,ne n(X')~ KOJIHqecTBO aTOMOB ranoreHOB /HCKJIJOqa.sJ dJTop/, 
KOTOpLie xapaKTepH3YIOTC.H YHHBepcaJILHLIMH napaMeTpaMH 
Z'cx')_,r.ne ! - nocTOHHHa.s~, onpe.neneHHa.H THITOM coe,nuHe
HHH: f_ (MXF3 ) = 5,172; f.(MX2F2 ) = 3,291. f(MX 3 F) = 
= 1,605~r.ne _M = C,Si, 'Ge. , ... , "' 
)J.n.s~ coe,nuHeHHH CXF 3 . , CHXF

2 
H CH 2 XF BenuquHa f:n~·:-· . 

HeHHO 3aBHCHT OT KOJIHtteCTBa aTOMOB dJTopa B MOJieKyJie: 

f (CH . XF ) == 0,526·i:t + 3,594 
3-n n 

n 1,2,'3 
/4/ 

* TaK, .nn.s~ ranoreH3aMe~eHHLIX MeTaHa BenuquHLI 3THX 
K03dJdJuu;HeHTOB 3aBHC.siT OT KOJIHqecTBa aTOMOB BO.I(Opo,na 
B MOJieKyJie: 

a H (CH X ) = 2,8686-n- 8,5652 
' n 4-n 

{3 H, ( CHn ;K 4-n) 0,0185-il + 0,2314 

5 
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. · Cpasu~uue · seim'IHH · ::JHTam.nu:H ucnapeu:Hi ranoreuil.z.os 
y:rnepo.z.a, J(peMHHJI H repMaHHJI; BLI'IHCneHHYX no WOpMynaM 
/1/, /2/, /3/ ~~-·/4/;;!C nHT~paTypHLIMH,_.QaHHYMH /3/, npJi-
BO,QHTCJI B ':fa6nimax 1 ,2. '· . ·. . -. 

)J;nJI BCex·· ranoreHH,QOB MeTuna H ... 3THna K031)41JmHeHTY 
ypaBHeHHJI /1/ npHHHME,l.IOT cne,D;Yro~He· 3Ha'leHHJI: 

aH,CH X= 3,021 ± 0,017 
3 . 

·f3H CH' ~- = 0,12'!687± O,OOOB27 
, .. 3 . 

aH,C
2

H
5
x= 3,750±0,016 f3H c H.· X = 0,125988 ± 0 ()()(1)30 

• , . 2 .5 . ' . • 

,_TJ(F)= 0 

3uTam.nuu ucnapeHHJI HX H X2 (X .;, • F). xopomo onu
cwsaroTCJI ypasueuueM /1/ npu ucnon&3oBaHHH ·cne.nyro~x 
3Ha'leHHB Ko:i«WJun;HeHTOB: . . . 

a~ X =- 4,283 ± 0 064 , 2 ·' ' . 
. {3

8 
X.· =:' 0,269168, ± U,00146.4_ . . 

, 2 :· 

a H,HX = 2,309 ± 0, 064 . fJH,HX = 0,090789 ± 0,003031. 

TJ =· 6 
(F) 

3uTan&nHJI · ucnapeHHJI ranoreuu,nos 3JieMe:iiTOB V -oi 
.·rpynnLI - «<loc«<lopa, MbiWbJIKa H cyp&MLI - onuc'LisaeTcJI 

. . - . .... \ -
3MnHpH~eCKHMypa~H~HHeM 

llH .(MX3) . = aH,ifx; + 0,15266 ·l:_ z;X)' /5/ 

r.ne ·a -. H,Px
3 
-- 0,.445; a H,Alr ~= 1,339 •· ' 

a .. 
H,Sbx

3
= ?• '815 

B Ta6nune· 3 npuso.QHTCJI cpasueaue senu'IHH 3HTan&nHH 
ucnapeHHJI ranoreuu.nos :JneMeHTOB V -oi rpynnLI, BY'IHC-
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JieHH~B ~0 «<lopMyne /5/, C .. nHT~paTypHLIMH 3Ha'leHHJIMH , . 
3THX BenH'IHH. 

Onpe;ieneuue 3asiicuMocTeii B u3Meueuuu . 3HTan&nHH ' · 
nnasneHHJI B rOMOROrH'IeCKHX pa,nax coe.QHHeHHB ranoreHOB 
BCTpeqaeT 6on&WHe 3aTpy,nHeHHB.; BBH,ny· 3Ha'IHTen&HOMeH&
mero ':icomNeCTBa ,naHHLIX, npHBO.QHMLIX .B ·. cnpaBO'IHOB nu
TepaType, H ue,noc'raTO'IHOB TO>iHOCTH.3THX -.Q~HHYX. TeM 
ue· Meuee, \3HTan&nHJI -nnasneHHJI·pJI,na ranoreu-coe,nuaeuui " 
Tuna- CH

2
X2 il · cilx3 /3aucKnro'le:H:HeM«<lTop-coe,nuueuui/ 

MO>KeT OYTb .pacc'IHTaHa . no . 3MnHpH'IeCKOMY ypaBHeHHIO,' 
auanorH'IHOMY ypaBHeHHIO /1/: . .. 

· :; AH · (CI;J x J = ·-
~ · .. II 4-n 

· :-(0,~967·n+1,8.406) + (0,02526•b +0,05195)~Z(xJ • /6/ 

B Ta6nune 4 senu'IHHLI, nonyqeuuLie no 3TOMyypasue
JIRIO, cpaBHHBaJOTCJI c npHBO.QHMLIMH B nuTepaType. HuTe
_pecuo. OTMeTH'fb~ .'ITO .z.nJI-coep;uueu:H:i CH2], 9 ce4 H C:Br 4· ., 

y KOTOpYX HaOJuo,QaloTCJI nORHMOp«<lHLie MO,QH«<lHKaD;HH, Benu
'IHHY, nony'leHHLie no «<lopMyne /6/, cornacyroTCJI c· cyMMOA 

~ TemioBYX. ::J«<l«<leKTOB 1nonHMOP«<lHoro npespa~eHHJI H nnasne-
HHJI. . 

Pe3ynLTaTLI np:Rtse,neHHLIX uaMH pac'leTOB, npe,ncTaB
neuuwe B Ta6nunax, noKa3LIBaroT, _'ITO yuusepcan&:QLie · 
napaMeTpi.I :Jne~eHTOB no3BOJiJIJOT ·oouapy:>KliTL ·3aKouo:Mep
HOCTH B. H3!-f~HeHHH 3HTan~llHH «<la30BLIX ne.:J?eXO,QOB op'i:·a
HR'IeCKHX H ueopraHH'IeCKHX coe,QHHeHHB ranoreHOB H ,naJOT 

~ . . . . 
B03MO>KHOCTb .. ,QOCTaTO'IHO TO'IHO H npoCTO on;eHHTL 3Hep-
reTJ!"'!~C~~-~- 34xl!eKT~ t!Ja30~IX n~peXO)l_<?B _p_JI,na .coe_.QHH~HHB~ 
,JVJJI KOT'!.2111X .:_nOKa He.T 3KCn~pHMeHTan&HWX ~&HHWX. 
3:To MO>KeT OKa3aTbCJI none3HLI¥ npH pemeHHH HeKOTOpLIX 
Texuonoruqec.KHX 3a,na'l. 

._ 
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)'"'-!" 
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Tael.iixqa I· 

Cp&BB8HH8 B8~HQKH 3RT8AhUHH· HcnapeHHR npH HOp~LHOi 
texnepatype xxneaxa raJoriH3aMe•eaaHx weraaa (xpowe CH3x), 
BHUCJI8RRWX DO tPOPKJ.II&K (I), (J) X (4) ·..; AH 1

, C B8JIHQHRaKH1 ... 

npXBe.JteBHWlH B JIHtepatype - A H 

.. 3HTaJILnxa xcnapeaxa Alixcn(xxaA/KO.IIL) 
Coe.~tHHeHHe llKrepatypliH8 

nHRH8 7J/ · Pacqerliwe 

AH . A (AH) a H' t1H'• ~H 

ca~ 3,92 o,oi 3,92. o,oo. 
c f>t- fj 4,36 0,05 4,18 -O,I8 

~ (lL li 4,88 0110 4,79 -0,09 

c 6t-~ r,_ 5,53 - 0,05 5,57 0,04 . 

C Ot;Ft. . 6,2 .O,I 6,34 O,I4 

CClJf 5,96 O,OI 5,97 O;QI 

C /JrJF 8,0 0,3 8,58 0,58 

. _ cet'f 7,17 O,OI . 7,I7 o,oo 
-c 13,.., 9,I o,3 II,O 1,9 .. 

C/fClF 5,6 . 0,3 5,38 -0,22 

CHtCiL 6,70 0,02 6,30 -0,40 

CH1 6,.ct 7,4 0,2 7,40 o,oo 

C HL!JrL 8,46 0,20 8,50 0,04 

Clf1 Jz. II,4. 0,1 II1 40 o,oo 

CHeLF;_ 4,83 0,02 4,83 o,oo 

CHCl1 ~ 6,I2 0,06 

CHell 7,05 0,03 7,05 o,oo 
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CpaJB8BB8 18IK'lHII 3llt&.ILD.. acuapeaaa upa BOpMaaLBOI 
reMDepatype xxneaaa 4-x's&K~ea&wx·ra.lorea-coe.~tHlleHII 
xpeuaa· • repiii.Baa, wqilcuBBWX no cJ)opwyu (I) • (J) 

I . 
- A H c 181KUJIUJI1 DpBBUBBBWMJL:a ntepa!JPe. 

Coe.JtKBeue 3uannu· xcuapeaaa A a.~ (uu)/IIO.IIt-

· .ineparypsHe »-JHHef3/ :·' _ pac'l8TBH8 <•.,'· 

AH A (ll H) AH' AH'- AH· 

S;a;; 4,39 0 02 .• 
' . 

4,38 -O,OI 

Si&-ll 4,4I 0,01 4,48 6,07. 

S;tl~.tz. 5,09 0,02 4~94 O,I6 

$;13'ifz. 5,93 O,I 6,17 . 0,24 .. 
S;UJP 6,03 0,2 . 5,8I .:.o,22 · 

s~a,.aJ 7,I O,I 6,52 -0,58 
. -

.S;B11ar 6,0 o,I 7,23 I~23 

.._<:; !J,.~ t . 7,83 O,I 7,95 o,I2 

SilJF II I0,76 -0,2~ 

S;Cl., 6,84. O,OI 6,70 -O,I4 .. 

$;13rr 8,3 o,s 9,86 I,56 

(k~2F,. 5,03 O,I5. 5,54 0,51 

tca~F- -6,59 O,I5 
. 6,41 -O,I8 

. ()feCI,- .. . 7,9 0,3 7,30 -0,6' 
.. .I 

~Br., 9,7 . o,5 I0,46 0,76 

·,,• 

.;_ 

'· 
/" · .. 

· ... 

i 
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Tadu.na J 

Cpas.aeaxe B&Jiilqaa 3atai.;oxll acoap&HJUI npx 'KOp.wa.u.aol . 
. teWiepatype KHneaaa raJioreHJ.J.OB ~neweato:a ~-ol rpynnH, 

sHqacneaaHX no ~opwy.11e (5) - ~H, c :aeJixqxaa.wH,npxae.J.eH
HblllH a nuepatype. -.LlH 

. 3Htan:~toHa acnapeaHa · a H. KKaJI/llOJu • . . 

nuenannaue .J.aaauef3/ . 
. 

Coe,J.Haeaxe nacqetaue 
AH a( A H) aH' AH

1
- AH 

P/.3rl-~ 5,5 0,5 5,52 0,02 
. . 

p(L!;. 4,3 - 4,90 ·o~6o 
.. 

. PCtz..F ~,o - 6,12 0,12 
. . 

Pi3r1_f' 7,38 0,10 7,37 ...;o, 01 
. Pct

3 7,3 0,1 7,34 0,.04 

Pl3rJ 9,26 - 9,22 -0,04 
" 

~sCfJ 9,1 9,13 .·~!OJ 

.A .S /JrJ 10 n,oo r,·oo 
c.fisJJ 13,5 . 0,2 13,48 -0,02 

StCf3 10,9:J O,JO 10,60 --0~33 

StL3,.l 12,24 0,2 12,48 0~24 

StJl 14,56 0,40 14,95 0,39 
-· - - - - --- -·· ---

~ :. 

TadJUine, 4 

CpaBH&HKe Be~JqJB aBtaR»DBI'UJia:aJieBKS ranoreH3aMe~eHHiiX 1 . 
. .. . I . . -

paccquaaawx ·no cpop.wyu ( 6) 7' A H , c JUtteparypaYu M.B-
HWMB ~· .AH (ua.r/Mon) · 

Odo3aaqeaxai · 
·::.· 

tiD cpa30BiiX nepeXO.J.OB: 
K!f - KI. - nepexo.J. :aell!ec~ 113.,.KpPic::a.uitqecxoll MO.J.X<Po:arinl[ 

B MO.J.HcpUartBJll . . .. ·. . 
K ~ X - nnasnea11e 

t °C - telllleparypa cpasoaoro nepexo.J.a 

~:.{llH)- norpe•aoct» aenqnw .a.H 

TeMDeparypa x rxn 3HTBA»nxa cpasoaoro nepexo.J.a 
(ltlta4/MOU) cpa3o:aoro nepexo.J.a 

Co u~a ea • e JIKTeparypawe 
.laHHiie . 

pacqeraue 

Txn 
t 0 c t. H

1 
AH'-aH-nepexo,~;a .t.H '.t. (A H) 

. 
CHz. cez. K_..l •· 

-96,3 1,05 - . 0,05 1,05 o,oo .. 
CHzl3r;_ K-1 -52,7 1,6 .· O,I 1,69 0,09 
CH4 J, Kl! -1 5,6 3,1 O..a.1 3,0 ' -0,10 : 

Kl ... 1 " -·- 6,0 2,67 0,05 . 
c..HCl3 K-1 -63,5 2,27 0,10 1,87 -0,47 . '. CH/3r3 K~l 7,9 2,75 0,10 2,75 o,oo 
CH~ K-1 120 3,9 0,2 4,00 O,IO 
ca., KE-KL -47,7 1,09 . o,or 
_,_ K[ -1 -22,88 0,602 0,003 1,692 lt090 
C.8r., · K[ -Kf 46,87 1,594 0,005 
-u- K[-x 62 2,54 0,10 . 2,544 0,004 _,,_ 

KI-1 93,6 0,95 . 
.... 

0,08 . 2,544 1,594 ... 
~ 
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PyKonuc& nocmynuAa .e uaoameA&CKuii omoeA 
3 ceHmJt6pJt 19 73 zooa: 

--

Y CJIOBlUI 06MeHa 
IlpenpHHTbi. H C006II.IeHHX. 011:)111: paCCbinaiOTCX 6ecnJiaTHO, Ha OCHOBe 

B3aHMHOrO 06MeHa, YHHBepCHTeTeM, HHCTHTyTaM, Jia6opaTOpHXM, 

6H6JIHOTeKaM, HayqHbiM rpynnaM H OT,!leJibHbiM yqeHbiM 6onee 50 CTpaH. 

Mhl O)I(H,!laeM, qTo nonyqaTeJ1H H3,!laHHH OHJIH 6Y.!lYT caMH npoxa

JIXTh HHHI.{HaTHBY B 6ecnna THOR nOCbiJIKe ny6JIHKal{HH B )l;y6Hy. B nopX,!lKe 

06MeHa npHHHMaiOTCX,Hayt{Hbie KHHrH, )l(ypHaJibi, npenpHHTbl H HHOrO 

BH.!la ny6nHKal{H.H no TeMa THKe OHJIH. 
E,!lHHCTBeHHbiR BH.!l ny6JIHKal{HH,KOTOpbiH HaM npHCbiJiaTb He CJie,!ly

eT,-3TO penpHHTbl /OTTHCKH CTaTeH, y)l(e ony6JIHKOBa}IHbiX B HayqHbiX 

)l(ypHanax/ • 

. B PX.!le CJiyqaea Mbl CaMH o6pa111aeMCX K llOJiyqa TeJIXM HalUHX H3,!la

HHH. C npOCb60H 6ecnJiaTHO npHCJiaTb HaM KaKHe-JIH60 KHHrjl HJIH 

BblllHCaTb .!lJIX Hallleii QH6JIHOTeKH HayqHbie )l(ypHaJibi, H3,!laiOII.IHeCX B HX 

cTpaHax. 

Ot~eJibHbie 3anpocbi 

li3,!laTeJibCKHH OT,!leJI e)l(erO,!lHO BblllOJIHXeT OKOJIQ 3 000 OT,!leJihHbiX 

3anpocoa Ha BhiChlJIKY npenpHHTOB H ~oo6111eHHH OHJIH; B TaKHX 3a

npocax cne.!lyeT o6x3aTeJibHo yxa3hiBaTb HH.!leKc 3anpaumaae~wro 
H3,!laHHX. 

A~peca 

IlHCbMa no aceM aonpocaM o6MeHa ny6JIHKal{HXMH, a TaK)I(e 3anpo-

. Chi Ha OT.!leJibHbie H3,!laHHX cne.!lyeT HanpaBJIJ'ITh no aJ;J;pecy: 

101000 MOCI(6a, 
FAq6HbiU no'lmaMm, n/JI79. 
H3oameAbCI<Ui1 omoeA 
06oeouHeHHozo uHcmumyma 
JIOepHbiX UCC/Ie006QHUU .· 

A.!lpec ,unx nocbmKH acex ny6JIHKal{HH B nopx,D;Ke o6MeHa, a TaK)I(e 

,D;JIX 6ecnJiaTHOH no,D;nHCKH Ha HayqHhie )l(ypHaJibi; 

101000 MocKea, 
FAa6HbiU no'lmaMm, ri/JI 79. 
llay'IHo-mexHu'lecKaJI 6u6AuomeKa 
06oeouHeHHozo uHcmumyma 
JIOepHbiX UCC/Ie006QHUU. 


