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1. BBE,D;EHHE 

Heci<onLI<O neT HaJa,n MLI yi<aJJ.IBann Ha BOJMO>KHOCTL 
nccne.noaaHHH nponecca BJaHMo,neiicTBHH 6J.ICTphiX qacTHU 
C aTOMHbiMH H,npaMH C llOMOJ.UbiO xapaKTepHCTHK 170-MeJO
HOB, po>K,naeMbiX. B 3THX B3aHMO,neHCTBHHX /1/ .}J;O :noro 
BpeMeHH, Ha'IHHaH C 1963 ro,na, a TaK>Ke B Tel.feHHe He
CKOnhKHX nocne,nHHX neT 6J.InH ony6nHKOBaHbl .CTaThH> B 
KOTOpbiX npHBO,nHnHCb HeKOTOpbie «bparMeHTapHble peJynJ.
TaTbl HCCne,noBaHHH· Ha KCeHOHOBOH ny.3blpbKOBOH KaMepe 
xapaKTepHCTHK 170 -Me30HOB, eonpOBO>K,naiOJ.UHX ai<Tbl coy
,napeHHH 6biCTpbiX 17-:!:..-MeJOHOB e x,npaMH KCeHOHa /2-8/ .. 

' B npe,nriaraeMoii BHHMaHHIO 'IHTaTenx nacTo.n:meiipa6oTe 
npnao,nxTex aa>KHeiimne peJynLTaTJ.I -MnoroneTHHX ileene-. 
,noBaHHH pa3HbiX xapaKTepHeTHK 11° -Me30HOB. IlpHBe,neHbl . . + . 
Tai<>Ke Hei<OTOpbie eae,neHHH 0 xapaKTepHCTHKaX 17 -Me30~ 

HOB H npOTOHOB, H3nyqaeMbiX 
nnonoa e x,npaMH Xe . 

BO B3aHMO,neHCTBHHX 

2. METO,D; HCCllE,D;OBAHHJI 

B nccne.noaaHHHX nenonJ.Joaanach 26-nHTpoaax I<eeno
noa·ax nyJLIPLI<oaax I<aMepa lla6opaTopnn BhieoKHx :meprnii 
061>e,nnnennor.o HHeTHTyTa x,nepHhiX neene.noaannii, o6ny
qeunax B llY'II<aX Me30HOB eHHXPOcPaJOTpOHa. 

. IlpH ,nBOHHOM npoeMOTpe OAHOBpeMeHHO 060HX eHHMKOB 
eTepeonapbl OT6HpanHCb B3aHMO,neiieTBHH l.faCTHU llY'IKa, 
nponcxo.nn:mne B onpe,nenennoii nenTpanhnoii o6nacTH I<a
:Mepbl. ,D;nn:· no,npo6noro .nanhneiimero ananHJa npe,nnaJna
qanneh BJaHMo,neiicTBH»: c 0,1 ,2,3 ... cne,naMH BTOPH'IHhiX. 
3ap»:>KeHHbiX 'laCTHU, eonpOBO>K,naeMhie HeKOTOpbiM. 'IHenOM 
k = 0,1,2,. ~. raMMa-KBaHTOB.. . 
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MnnnManLnaH KHHeTn'ieCKaH :meprnH na6.lnoAaeMLIX npo

TOHOB BO B3aHMOAeHCTBHHX C ne6onLWHM, MeHLWe 4, 
'iHCnOM cne,I:{OB BTOpH'iHLIX 3apH:>KeHHhiX 'iaCTHD; COCTaBnHeT . . , 
-5 M3B. Bo B3aHMOAeiicTBHHX c 6onLWHM qncnoM 3THX 
cne,I:{OB 3Ta BenH'iHHa. 6onLWe H COCTaBnHeT 10. M3B. _. 

.. 77+-Me30HLI nerKO HAeHTHI!Jnu;npyiOTCH B KaMe.Pe no na6nro-
. AaeMOH xapaKTepnoii u;enO'!Ke 3apH:>KeHHLIX H.POAYKTOB pac
·naAa 17 +~p.+-+ e+: ])onLWHHCTBO 77--Me30HOB C 3HeprHHMH 
CBLIWe 10 M3B MO:>KeT 6LITL 
HH:>KHHH 

OTnH'iHMO. OT npOTOHOB. 
rpannu;a 3neprnn raMMa-KBaHTOB, · na6nro.ziaeMLIX 

B KaMepe c npn6nn3nTenLno nocroHnnoii 34JI!JeKTHBnocTLro, · 
cocTaBnHeT - 15 M3B. 

B Ka:>KAOM Bhl6paHHOM cnyqae onpe,I:{enHnHCL KOOPAHHa
Thl TO'iKH B3aHMOAeHCTBHH H TO'ieK KOHBepCHH raMMa
KBaHTOB C TO'iHOCTHMH :~X= !'!,. Y =0,1 MM H f'!. Z = 0,5 MM, 

a TaK:>Ke CYMMapHLie AnHHLI cneAOB nHBHeBLiX 3neKTpOHOB 
< '· •• 

B nHBHHX; HHHD;HHpOBaHHLIX raMMa-KBaHTaMH. 
ToqnocTL onpeAenennH yrna ®yy Me:>KAY nanpaune

HHHMH 3MHCCHH nro6LIX .IJ;BYX raMMa·KBaHTOB COCTaBnHeT 
0,5 - 2 °. CyMMapnLre npo6ern. nnuneBLIX 3neKTponoB 
H3MepHnHCL C HOMOID;LIO cneu;nanLHLIX. llpOCMOTpOBO ~ H3-
MepnTenLHhiX CTOnOB MHOrOKpaTHO pa3HLIMH H3MepHTenH
MH. IIo pe3ynLTaTaM 3THX H3Mepennii onpeAenHnncL 3Hep
rnn raMMa-KBaHTOB cornacno panee pa3pa6oTaHHOH MeTo
.IJ;HKe /9-12/_IIpn n3MepennHx cyMMapnoro npo6era nnuneBbiX 
3neKTpOHOB A06aBO'iHO KOHTponnpoBanacL npaBHnLHOCTL 
onpeAenennH qncna raMMa-KBaHTOB, conpoBo)I{AaroiD;Hx nc
cneAyeMoe B3aHMOAeHCTBHe, a TaK:>Ke npaBHnLHOCTL OT
neceHHH co6LITHH K AaHHOMY Knaccy ,. cornacno ycTanou
nennLIM KPHTepnHM. OnTnManLnaH TO'iHOCTL H3MepennJI 
3Heprnn raMMa-KuanTa 6nn3Ka K 12o/o. IIoApo6nLiii anann3 
npOBOAHnCH nnWL B TaKHX o6naCTHX, B KOTOpbiX 3HeprHJI 
Ka:>KAoro raMMa-KuanTa Morna 6LITL onpeAenena c Toq
nocTLIO ne xy:>Ke 350/o. 

. Bepo.IITH<lCTL perncTpau;nn B KaMepe raMMa.;.KBanTa, 
uo3nnKniero B onpe.n;enennoii u;enTpanLnoii o6nacTn Ka:MepLI, 
npn'ieM 1-aKoro, 3neprm1 KOTuporo MO:>KeT· 6biTL onpeAenena 
c TO'iHOCTLIO ne xy:>Ke 350/o, cocTaBnJleT /80-95/o/o n B ,!:{an
HOM cnyqae 3aBncnT oT qncna raMMa-KuanToB. CpeAHJIJI 
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\ 
1 ,. 

r 

uepoHTnoc'l'L perncTpau;nn ucex na6nroAaeMLIX raMMa-KBan-

TOB pauna ~40/o. · · 
0 

HMeH cBeAeHHH o6 :meprnHX r~MMa-KBaHTOB, Ey ., 
. a TaK:>Ke o6 nx yrnax _3Mnccnn,, ®y., MO:>KHO onpeAennTL 

34J4JeKTHBHYIO Macey, M(ky),KoMeynnau;nn neKoToporo 'ilf:Cna 
k raMMa-KBaHTOB. raMMa-KBaHTLI, ncrionb3yeMLie ,nnH onpe
,neneHHH M (ky), na6nroAaiOTCH KaK n3nyqennLre n3 TO'iKH 
B3aHMOAeiicTBHH Me3ona riy1.1Ka B KaMepe, no3TOMY M(ky). 
MO:>KeT 6LITL onpe,I:{enena cornac~O I!Jop'Myne 

k . 
2 z . M ( k y) = !. M.. , /1/ 

j> i I J 

r.n;e M ~ . = 2 E. E. ( 1 ....: cos 8 . : )", 
1 J I .I IJ 

He3aBHCHMO OT TOrO, B03HHKnH nn 3TH raMMa-KBaHTbl 
nenocpeACTBenno nnn B pe3ynLTaTe pacnaAa neKoTopoii: 
qacTRD;LI X na 17 o_nnn TJo -Me30HLI. ToqnocTL onpeAenennH 
M ( k y ) 3aBncnT · dT TO'iJIOCTH onpeAenenna 3neprnn raMMa
KBaJITOB H yrnOB HX 3MHCCHH. ,UnH cnyqaeB C k = 2 OHTH
ManLHaH TO'iJIOCT.L onpeAenennH M. (2 y) AOCTnraeT 10-
12 'o/o, .· AnJI cnyqae.B . c k = 3 - . 8- 10 .~o n AnH cnyqaea 
c k = 4 • 7-8 o/o. Cpe,n;nHH TO'iHOCTL onpeAenenna M (k ,y) 

- /15-20/o/o. 

,Un.11 acex na6nro.n;aeMLIX · 11+ -Me30HOB B .nnana3one 
HMnynLCOB OT 50 ,IJ;O 150 · M3B/c 1,n;nH ·ucex npOTOHOB 
B .n;nana3one 3neprnn. oT 15 AO - 120 M3B n npaKTn'ieCKH 
,n;nH BCeX H3JiyqaeMLIX ~0 ·Me30HOB C HMnynLCaMH BO 
BCeM HJITepuane BCTpeqaeMLIX '3Ha'ieHHH HMnynLCOB KCe
HOHOBaJI ny3LipbKOBaH KaMepa HBnHeTCH ,n;eTeKTOpOM C reo-:_ 

MeTpneii Tnna 4 11 • 

3. 3KCIIEPHMEHTAnhHhiE .PE3YnhTAThi 

~ .. 
06mne cBeAenne, KacaromnecH 3KcnepnMenTanLnoro Ma

Tepnana, npnue.i\enhr· B nt6n. 1. B nn:>KecneAyromnx napa
rpai!Jax ,I:{aiOTCH HO,I:{p06HLie X:apaKTepHCTHKH 11°, 17 -l .:.Me3o
HOB H npOTO~OB, HCHyiD;eHHLIX . B HCCne,I:{yeMLIX B3aHMOAeii-

CTBHJIX. 
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3~1. XapaKmepucmuKu 11° -CMe~onoe 
3.1.1.. renepaiiUJI "o-Me3onoe " 

Hccne,IJ;oBaHHH :mepreTHqecKHX -cnei<Tpoil faMMa-I<BaH

TOB H pacnpe,D;eneHHH 34J4JeKTHBHbiX Mace KOM6HHaU:HH nap 
raMMa-I<BaHTOB Bo scex B3aHMO,IJ;eiicTBH.HX 11+- Xe np:H 5. 
H · 9 T3B/c noi<a3_anH, qTo rnaBHhiM, noqTH Hci<JIIOqHTenL

HhiM, HCTOqHHKOM raMMa-I<BaHTOB HBHHIOTCH 110 -Me3o
Hbl /4,5, 13,14/ 

• ~· ~ •• • < • • ' 

. EcnH, O,IJ;Hai<o, cpe,D;H Ht:cne,IJ;yeMhlx B3aHMO,IJ;eiic'TBHii 

Bbi,IJ;enHTh Tai<oii Knacc co6hiTHii, B ·Kon)poM qHcno N BTO~ 
pHqHhiX 3apH:>KeHHhiX npo,D;yKTOB' Mano, N :::;4, TO oi<a3biBa-.· 

eTCJI, qTo B cnei<Tpe 34JdJei<TiiBHbiX Mace KOM6HHaU:HH nap 

raMMa-I<BaHTOB Ha6niO,D;aeTCH, KpOMe nHI<a OT 7TO-Me30HOB, 

qeTKO Bhi_qeneHHbiH nHK, COOTBeTCTByiOIIJ:HH 1J 0 ·-qaCTH

U:aM /4,7,13/.Bbi,IJ;eneHHe Knacca co6biTHH c N :::4 COOTBeT

CTByeT Bbi,D;eneHHIO Knacca, C06hiTHH, B KOTOpbiX peaKU:HH 

npOHCXO,IJ;HT Ha O,IJ;HHOqHbiX HYKHOHaX Ha nOBepXHOCTH H,IJ;

pa /1,2;15/ TaK, HanpuMep, B co6biTHHX 11+-XenpH 2,34 T3B/c 
C O,D;HOH B~OpHqHoii 3apg)KeHHoif qacTHU:eii, T .e. B C06biTHHX 

THna 11+ + n -~X+ p -+ y+y+p, r,D;e X -· n106aH qacTHU:a, pac
na,IJ;aiOID:aHCH Ha ,IJ;Ba raMMa-I<BaHTa, COOTHOWeHHe qHcna 

71 O-Me3oHoB, ·N~o ... 2y I< qHcny 11 o -Me3oHos; N 11 0 , .pas
HO /13/: 

N 11 o ... 2y 
,; ( 24,2+2,7)% • /3/ N 11 0 

B. HynL-nyqesbiX "-- Xe co6biTHHX npH 9 T3B/c, 'r .e. 

B C06hiTHHX THna 11-+ p -+ n +X -+ n + y + y , 3TO COOTHOmeHHe 

cne,IJ;yiOIIJ:ee 

___;q....;;..:....__T"_· ' ::: 14% /4/ 

B co6biTHHX c 6onhmHM qHcnoM N 3HaqeHHB 3THX cooTHo

meHHii 3aMeTHO yMeHbmaiOTCH. TaK, npH 2,34·. T3B/c B 

peaKU:HHX 11+-~c N . =2 COOTHOme'HHe /3/ COCTaBnHeT 9Ufo/16/. 
0 ,D;pyrHx 'npo,IJ;yi<Tax peaKU:~H " -Xe, pacna,IJ;aiOIIJ:HXCH 

Ha 7TO -Me30Hbl H 'raMMa-I<BaHTbi, MO)KHO CI<a3aTh; qTo 
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OHH e~e HaMHOrO MeHee HHTeHCHBHbl H ecnH OHH H npH· 
CYTCTBYJOT, TO BHOCHT He3aMeTHYJO ,IJ;OillO B perHCTpHpye
Mbie raMMa-KBaHTLI H rrO -Me3o~x. B cneKTpax 3tPtPeKTHBHLIX 
:Ma'cic ·· :KoM6imauuii nap raMMa-KBaHTOB B Knacce co6LITHH 
c N >4 .cHrHana oT TJo :He:Ha6mo.n;aeTc»HHnpH 2,34T3B/c• 

. HH npu 9 T3Bjc/4,5;I4/ .l-13 aHanH3a cneKrpa 3tPtPeKTHBHhiX 
MaCe nap raMMa-KBaHTOB B.O B3aHMO,IJ;eHCTBHH rr+-Xe npH. 
2,34 .T3B/c cne.n;yeT,. 'ITO B .n;uana3oHe 3HatieHHii Mace 
600-1300 M3B He reHepupyro'i'ca c ce'IeHHHMH 6onLIIIe 
0, 03 Ce'IeHHH pO:>K,IJ;eHHH 11 ~ -Me 30HOB KaKHe- nH60 'IaCTHUbl, 
.pacna.n;aro~uec» Ha ,n;Ba raMMa,.KBaHTa. 

·3.1.2. PacnpeoeAeHue rrO -Me3oHoe no lipamHOC11lJIM. 
B Ta6Jiuue II ,n;aHo pacnpe.n;eneHHe· no qucnyrrO -Me3o

HOB B3aHMO.n;e:iicTBHH rr+-Xe npH 2,34 T3B/c H rr- -Xe np~ 
9 'T3B/ c. B. Taonuue n I npHBe,n;eHhl cpe,n;uHe Kpa THOCTH 
reHepHpOBaHHhiX 770 -Me30HOB BO B3aHMO,IJ;eHCTBHHX C pa3-. 
HLIM . 'IHcnoM N Ha6nro'.n;aeMLIX BTopH'IHLIX 3ap·»)KeHHLIX 

qacniu. 

3.1.3. tl>opMa pacnpeoeAeHUJI rr0 - Me3oHoe no KpaimocifJIM 
4>opMa pacnpe,n;eneHHH B3aHMO,IJ;eHCTBHH no KpaTHOCTHM 

rrO -Me30HOB B Knaccax 3THX B3aHMo.n;eiicTBHH c N ::;:.0 , 
N ~3 , N ,; 4-6, N ·2 7 Hccne,n;oBanacL no,n;po6uo B peaK
UH»x rr+-Xe npH. 2,34 T3B/c H B peaKUH»X rr-- Xe npH 
9 T3B/c. Pe3ynLTaTLI npHBe.n;eHLI B Ta6nHuax IV. H V. 

MO:>KHO KOHCTaTHpOBaTh, 'ITO dJopMa pacnpe,n;eneHHH 
B3aHMO,IJ;eHCTBHH no KpaTHOCTHM rrO-Me~OHOB·npaKTH'IeCKH 
He 3aBHCHT OT qlicna N . ct>opMa pacnpe.n;enenH» KpaTHo
cTeii rr O-Me30HOB B rr-- Xe peaKUH»X npH 9 T3B/c TaKa» 
:>Ke, KaK dJopMa pacnpe.n;eneuH» rr+ -Me30HOB, po:>K,n;eHHbiX 
B rr-p -peaKUHHX npH 10 T3B/c /2/. 

3.1.4. PacnpeoeAeHue rrO- Me3oHoe no uMnYAbCaM 
B rr --Xe B3aHMo.n;eiicTBHHX npH 5 H 9 T3B/c Hccne.n;o~ 

' . 
sanHCh ·3uepreTH'IeCKHe pacnpe.n;eneHH» raMMa-KBaHTOB. 

Bo ;s3aHMo.n;eiicTBHHX rr+ -Xe npH 2,34 T3B/c uccne.n;osa:
nucb 6onee no.n;po6Ho KaK 3HepreTH'IeCKHe cneKTPLI raMMa-
KBaHTOB, TaK H HMnynLCHbie cneKTpbl rr0-Me30HOB. . 

Cpe,n;Hiie 3HeprHH raMMa- KBaHTOB B 3THX co6hlTH»X 
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.D;aH~>I B Ta6JIHne ~,~. C~ecTByeT 3aBHCHMOCTb Me)f(.D;y 
cpe.D;H_ei 3Hepraeii · Ey raMMa-x~aHTOB H cpe.D;Heii 3Hepra.-
ei, E 77 0 -Me3oHOB, JIBnJIIO~HXCJI. HCTO'IHHKOM 3THX 0, . .. . 77 . 
r~MMa-xBaHTOB: E;o ... l,SE/17(· -

.. .• : . 
3HepreTH'IeCKHe pacnpe.D;eneHHH raMMa -:KBaHTOB BO B3a-

HMO.D;eHCTBHJIX 77-~Xe C N ~4 npH ·5 H 9 T3B/c COBIIa.D;alOT 
IIO I!JopMe C 3HepreTH'IeCKHM cneKTPOM rllMMa-KBaH.TOB BO 
B:iaHMo.ii:eiicTaHix· rr -Me3o-Hcm. c: 'HyxnoHaMH . rr- ..:.N npH 
6,8 T3B/~ /IB/;3HepreTH'IeCKHe pacnpe,IJ;eneHHH raMMa
KBaHTo.i5.' Bo· B3aHMO.D;eiicTBHHX rr·-· -Xec N., ~10 npll 5 H 
9 'r3B/c OTJIH'IalOTCJI OT COOTBeTCTByro~ero pacnpe)ieneHHJI 
BO BlaHMO.D;eHCTBHHX C N ~ 4. . . ~- - . ; . 

· Bo B3aHMO.D;eiicTBHJIX rr+-Xe npH 2,34' T3B/c paccMaT; 
paBanHCb OT.D;enbHO C06Ll'fHJI C : O.D;HHM: 770 -Me3.0HOM H · 
OT,AenLHO C06biTHJI, B KOTOpbiX. reHepHpOBanOCb .D;Ba H 6onee .. ·· 
rrO-Me3oHa. XapaKTepHCTHKH HMn}'nLcoa rr0-Me30HOBB3THX 
cotSbiTHJIX np:H:Be~eHLI B Ta6nuuax VII H VIII ; .,.. · 

3.1.5. ·yzAoeble pacnpeoeAeHUJI rrO ~~eadiwe 
.· 

Pa'cnpe.D;eneHHJI rr o .: :Me~<;>Horj .no yrnaM·, a TatoKe · pac- . 
npe.D;eneHHH' no yrnaM ~oToKoB.3Hepruu~ yliocuMoii raMMa
KBaHTaM:H_ :Bo B'3auMo.D;eiic.Tau~i: ;+ -x~:npH 2,34 ·~ . 5 H. 
9 T3B/c paCCMaTpHBanHCb HaMH no.D;p06HO B HaWHX npe~H£ 

. PB;60Tax /I ,4,5/. 3.ziech npHBe.D;eHbl nHWb co(>TBeTCTBYIDIQHe 
OCHOBHbie CBe.D;eHHJI... . 

·;I IlpH ·2,34 T3B/c yrnoaoe pac~npe.D;eneHHe· rrO .-MeJOHOB' 1 

B 'lBe3.D;ax C N <3 HMeeT BH.D;, THirH'IHbiH .D;~JI ~+-Me3o-. 
:H~B a. peaKUHJix: rr -Me3oJ!oa _.c HyKnoHaM:H;· OHo pe3Ko 
o~nH'IaeTC!J no !IJQpMe oT cooiaeTcTayro~ero: pacnpe.D;ene:- · · 
HHJI. .D;nJI cnyqaeB c N ·:a 4. Yrn.oaoe pacnpe.neneHHe :Bo 
B3aHMo,neiicTBHJIX c N 2 7 B na6opaTopHoii cucieMe Koop
.D;HHaT 6nH3KO K H30TponHOMY; H cTOHbKO nHWh .. npH He-
6qnhWHX'yrnax BbineTa TT ·-Me30HO~, e;+'·~O <30~Ha6nro-
,naeTCJI KOnnHMaUHJI Bnepe,n. .. 

. · YrnoBLie. pacnpe.neneHHJI -raM~a-KBaHTOB B na6opaTop-
HOH cHcTeM:e · Koap:ziHHaT aa :83aH:Mo.neB:i::'iaHJix·: "-- xe c 
N: ~4 npH 5 H 9 T3B/c •· HMei<iT o,nHHaKOBLiii .BH.D: H He 

'o~nH'IaiDTCJI no I!Jop:Me OT COC>TBeTCTBYIQ~HX pacnpe.neneHHH:· 
raMMa-KBaHTOB. B TT. • -HyKnOHIIbiX B3aHMO,IJ;eHCTBHJIX npH·<" 

13. 
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Cpe~Hee 'IHcno npoToHoa 0 p a " - Xe ·B3aHMo~eiicTBHHx 
rrpH 2,34 FaBle B Knaccax cooi:.ITHii c pa3HhlMH N

3 
· 

N3. -
np 
- .. 

2 . 0,5±0,2 . 
. 

3 0,8+0,3 ·-
4 - 1,!+0,3 

. --
5 2,2+0,3 -. 
6 2,9±(>,3 
? 3,9j:0,3 . 

8 . 4,5j:0,4 
9 5,9±0,4 • 

IO 7,3±<),4 

4. OliCYX,l(EHHE PE3YJihTATOB 

C IIOMOIIlhiO HCIIOnh30BaHHOH HaMH MeTO~HKH BCe xa

paKTepHCTHKH rr 0 -Me30HOB, pO)K~eHHhiX B HCcne~yeMhlX 
HaMH .. B3aHMO~eHCTBHHX BhiCOKo:meprH'IHhiX TT -Me30HOB. 

c · H~paMH KCeHoHa, MoryT 6I:.ITh rronyqeHhi ~nH nonHoro 

·~Haiia30Ha BCpeqaeMhiX ·. 3HatfeHHH HMnynbCOB TTO-Me3o-
HOB, Ha'IHHaH OT-HynH. . . . 

Bo B3aHMo~eiicTBHHX c He6onnmHM 'IHcnoM Ha6nro~ae
MbiX BTOpH'IHLIX 3apHiKeHI_IhlX rrpo~yKTOB. · peaKUHii, N ~4 , 
3aMeTHbiH IIPOUeHT Cpe~H HCTO'IHHKOB raMMa-KBaHTOB, co-

23 
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npoBO:>K}J.aiOIUHX B3aHMO}J.eHCTBHH, COCTaBllHIOT TJO -qaCTHUbl-
240/o npu 2,34 T3B/c u 100/o npu 9 T3B/c. Bo· B3aHMO-

. }J.eHCTBHHX C N > 4 OCHOBHbiM, llO'iTH HCKJllO'iHTenbHblM, · 
ucTO'iHHKOM raMMa;.KHaHTOB HBnHIOTCH 110 -Me30Hbi. Tai<~ 
KaK B3anMo.neiicTBHH c ue6oni.wnMH N cocTaBnHIOT nurilb 
/25 30/0/o BCeX.B3aHMO}J.eHCTBHH rr -1i):l.po, TO npaKTH'ieCKH 
BO acex rr - Xc B3aHMo.neiicTBHHX, c mo6biMH N , ocHOBHblM 
ucTO'iHHKOM · conpo:Bo;K.naromux ··a·3aHtio.neH:cTBHH raM:Ma
KBaHTOB HBnHIOTCH .17 0 ""Me30Hbi. XapaKTepucTHK~ 3THXrr0-
Me30HOB MO:>KHO ucnonb30BaTb .nn!l ucc'ne.noaaHHH caMoro 
nponecca a3aHMo.neH:cTBHH, auanoruquo TOMY, KttK· ucnonb-
3yeTCH xapaKTepHCTHKH 3apH:>KeHHblX npo.nyKTOB peaKUHH. 

XapaKTepucTHKH 3aperucTpuposaHHbiX co 1000/o-uoH: 
BepOHTHOCTblO H Ha}J.e:>KHO H}J.eHTHcPHUHPOBaHHblX IT+ -Me30HClB 
OTHOCHTCH nHWb K ·.nuana30HY 3Ha'ieHHH HMnynbCOB 3THX 

Me30HOB /50-150/ M3B/c. · _ 
3aaucHMOCTb · cpe.nuero qucna npoTOHOB np oT N /Ta-

6nuna Xlll I yKa3biBaeT ua io, 'iTO ocuoauyro .nonro cpe.nu 
Ha6mo.naeMbiX 3apH:>KeHHbiX BTOpH'iHblX npOJI.YKTOB peaKUHH 

co,c:raBnHIOT HMeHHO npoTOHbl. · 
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