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Hccnel(OBaHJle CB0liCTB 11 -Me30110B B BX B3aBMOl(eltcTBBA C HyKnQl!aMB B--

cnolKHblMB ll,llpaMB MOlKeT' BH8CTB 3Ha'IBT8l!I,llblli BJCna.r:t B- 11031!a11ue llpHP0llbl. ll.Qep

l!blX cun. MolKl!O yKa3an, psm 11arrpaane11ult B HCCll8l(0B-al!HH B3aHM0.r:teliCTBHR 11 -

M830Jl0B C ll,llpaMH, l(llR K0T0pb!X 11 -M830libl smnmoTCR 8llHIICTB811HblM smepllblM 

30IIJX0M, noaaonmomHM H3Y<JHTb BHyTp811Hl010 CTpYKTYPY smep11oi!: .MaTepuu. OitHBM 

ua TaKHX 11a11paane11ui!: smnneTCR uay11e11ue peaKunlt llB0lt11oi!: nepeaapru:tKH 17-Me

ao11oa 11a smpax. TaKaR B03M0lKII0CTb rrpeapameHHR 'laCTHilbl B a11TH<JaCTHilY l(llR 

11 -Me30II0B l(0llyCKaeTCR rrpn s11eprHRX MellblllHX, qeM rropor M830l!006pa30Bal!HR. 

Bcnel(CTBH8 ST0ro npH B3aHMOll8ACTBHH C SillpaMH non0lKHT8llbllhlil.Me30II M0lK8T 

rrpeapamaT&CR a OTpuuaTen&Hhllt unu 11ao6opOT. B TaKHX npoueccax aapsm smpa TaK

lKe M0lKeT H3M8HHTbCR Ha llBe 8l(HHHilhl. Hccnel(OB-811H8 rrepe_X0l(0B C /I; T z .. ±.2 B sm

pax smnHeTCSI BalKl!blM npH B3y'l811HB CTpyKTyphl sutep, HX a11anoroBblX C0CTOmtBlt 

C 6om,wHM B36blTKOM 11ei!:Tp0II0B uni! IIpOT0H0B u, B03M0lKII0, rrapllhlX KOppenRilUA

HYKll0H0B 0l(HllaK0BQro, 31!aKa B Rllpax. Hccnel(OBallHR TaKoro P0lla 118B03M0lKH0 npo

B0llHTb C '18CTHUaMH itpyroro copTa. 

Pa60Tbl, a·Kn10qel!Hhle B llBCCepTallHIO, 6hmH 11a11aThl B 1962 r., rnaBHhlM o6pa-

30M, llllH nony<Jel!HH SKCnepHMeHTan&llblX CBel(eHnlt 0 llB0lt11'0A rrepeaapsmKe 71+_ H 

11 - -Me30ll0B 11a smpax B ffioTOSMYllI,CHH, a T8KlK8 B Ila OTl(ellbl!blX, arron11e onpeite-

nellllhlX smpax B HHTepaane s11epruA nepau1111hlx 11 -Meao110B OT Hynu 110 rropora 

M830l!006pa30Bal!HR. 

K .gaqany nawnx pa60T CB8ll811HH 0 TaKHX peaKUBRX rronl!OCTblO OTCYTCTB0Banu, 

a TeopeTH<JeCKHe uccnel(0B8HHR STHX peaKuHA HOCHnB nnWh K8<i8CTB8llllblH xapaKTep. 

llnccepTanun nanucana 11a ocnoae sKcnepuMeHT0B, Bbl11onne1111blx na cn11xpo

IlHKnOTpone na6opaTopuu smepHhlX npo6neM OHHH B Te11e11ue 1962-1967 r.r. Pe;.. 

ayn&TaThl pa60T 110 H3Y<i811Hl0 npoueccoB l(BOltl!OH nepeaapru:tKH II0n0lKHT8llbllhlX H 
. /1-7/ 

OTpuuaTellbllhlX 11 -M830II0B·Ha pa3nH<JllhlX RJipax ony6nHK0B811hl B- neqaTB H 

s 



noKnanbmanHCb 118 

rnli. 

MelKny11apon11bIX KOHqiepel!UllSJX no qlH3HKe BblCOKllX SHep-

D.nccepT8UllSJ COCTOllT ll3 llSITH rnaa, o6'bennHeHHbIX B nae 'I8CTll. B m;i.paon 

'I8CTH ( rnaBbl ll II ) AllCCepT8UHll ASH Kp8TKHli o6aop.TeopeTH'IeCKHX pa60T, 

n0CBSJIItel!llblX ABOlinoli nepeaapSJAKe rr -Meaonoa , a TeopeTH'IeCKHe oueHKH npouec-

ca, BblilOnllel!l!ble no K8CKaAl!Oli M0Aena. Bo BT0poli 'JaCTll { rnaBbl III , IV H V ) 

OIIHCal!a MeT0AHKa SKCIIepHMeHTanbHbIX nccneAOBannli, aanolKel!bl peaynbTaTbl H3Me

pe11Hli nonl!blX ce'Jel!Hli Ha SJApax B, cjlOTOSMynhCHll ll 118 OTAenbl!bIX SJApax, a TaKlKe 

yrn0Bb!X ll snepreTH'JeCKHX pacnpeAeneanli BTOpll'IllblX Tr -Me30l!OB. O6c:;ylKAaIOTCSJ 

ny'IeBhie. pacnpeAenenirn •aaeaA•, aoam1Ka10mnx B SMYnbCllll B peaynhTaTe ABOlinoil: 

nepeaapSJAKH. 

HnlKe Kp8TKO aanaraeTCSJ COAeplKal!He AllCCepTaUHH. 

TeopeTH'IeCKHe accneA0Bal!Hst npoueccoa ABOliHoli nepeaapSJAKH 

Tr - Me30H0B 

I. 

B HaCTOSJIIIee BpeMSJ J;IBOli11y10 nepeaapSIAKY Tr -Me30l!OB Ha SJApax B nHTepaTy-

pe paccMaTp11aa10T nn6o B npem1onolKel!HH, 'ITO ST0T npouecc npoacxoAHT Ha Koppe

m1poaaH11hIX K0MnneKcax HyKn0HOB BHyTpH SJApa lST0 M0lKeT 6b!Tb napa HyKnOl!OB, 

'I8CTb SIApa, HanpHMep, •a -KnacTep• • HnH BCe SIApo), na6o C'IllT8IOT, 'ITO AB0!l118SI 

nepeaapSIAKa npo!!CXOAHT nyTeM nocneAOBaTenbllb!X B3aHMOAeliCTB!lfi Tr -Me30!la C 

nyKnonaMH B srnpe. 

TeopeTn'IeCKHe pa60Tb1, II0CBSIIIIel!Hhie accnenoaa11a10 npoueccoa ABolinoli nepe

aapsrnKn rr -r-ieaonoB Ha paam1'IHhIX SJApax, M0lKH0 ycnoano paanenHTb no saeprua 

nepBH'Illb!X Me30IIOB Ha o6nac:Tb M8nb!X ( 0- 40 Msa) II o6naCTb Db!C0KIIX ( OT 40 

no HeCKOnbKI!X C0TeH Msn) sneprHli. 

B 06nacT11 n11aK11x s11epr11li pac'IeT!>I npouecca naoliHoli nepeaapSJAKII rr -Me-
. , :/8,9/ 

301!0B 0CH0Bal!bl 11na na nocTpoeHl!II 0llTll'I6CK0ro n0Te11u11ana . , nna 118 llCIIQnb-
/ 10/ 

30B8HIIII Teop1111 B03Mymemrn (npH'IeM B paC'IeTe Y'IIITbIBaeTCSI T0nbK0 0AHa 

nnarpaMMa, na10masr 11a116onhw11li BKnai:t). 
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XapaKTepHoil qepTofi Bcex pa6oT, nocBmueHHhlX TeopeTn<iecKoMy pacCM0Tpe-

HHIO npouecca 1:tB0fiHofi rrepesapru:tKH " -Me30H0B Ha S11:tpax B o6nacTH . BI,ICOKliX 

aHeprnl!, S!BnS!eTC.!I npHMeHeHHe HMnym,cHoro npn6nnlKeHH.!I. OTnH'IHO . lK0 01:tH0ro 

pac'IeTa OT npyroro C0CT0HT B 0CH0BH0M B pa3lUl'IH0M onnc'aHHH IlH0H-HyKnomi:oro 
. . /11-13/ 

B38HM01:tellcT~H.!I H B pasnH'IHOM Y'I0Te B036YlKLteHH.!I KOHe'IH0ro .!IQpa · · • 

HenocTaTKOM BC0X TeopeTH'IeCKHX pa6oT, nocamueHHI,IX l:tBOl!Hofi nepeaapru:iKe 

" -Me30H0B Ha .!IQpax KaK npH BblCOKcill aHeprnn, TaK H npH 'HH3K0li.,, S!Bn.!IeTCSI TO, 

'ITO B HHX He paccMaTpHBaIOTCSI aqiqieKTI,I HCKalKeHH.!I BOnHOBOii qiyHKUHH" nanaro

mero " -MesoHa H He Y'IIITbJBaeTc.11 B03M0lKH0CTb. nornomeHIISI nepesap.1IQ11Bmerocn 

n110Ha BHYTPH ru:ipa-MHlll0HII, 

O1:tHOll H3 M01:tenei!, Y'IHThJBaromeii H0l:t0CTBTKlI npeLtbiJ:tYlllliX TeopeTII'I0CKIIX pa

/6 / 
60T, S!BnSieTC.!I KaCKaLtHBSI Moneni, B3a1IM01:teiiCTBH.!I " -Me30HOB C MP0M , no 

K()TQp0I! 6hlJIH Bhln0nHeHbl paC'I0Thl IlOJJHblX H 1:tliqiqiepeHUHaJil,HblX · CE)'IeHHI! l:tB0iiH0I! 

nepesapS11:tKH Ha ru:ipax B qioTOSMYJJbCHH II Ha OTJ:telil,HblX S!Ltpax. 

II • 

.UBoiiHaSI nepeaapru:tKa " -Me30Ha Ha ru:ipe B KaCK81:tHOI! M01:tenH paCCMBTPH-

BaJJaCb HaMH KaK npouecc nocne1:tOBaTeJJbHhlX nepeaapru:toK Ha OTLteJibHhlX HyKJJOHaX 

Mpa no cxeMe: 

"±+N ➔ "O+·N 

L " 0 + N ➔ "+ + N. 
( 1) 

B npocTefimeM cny'Iae B Ka'IeCTBe MOLteJJH S!Ltpa npHHIIMBJJaCb cqiepa C pan11y-

COM R = r Ai/ 3 
, aanonHeaaan c paBHOMepHoii nnoTHOCTbIO qiepMa-rasoM ...:eBsanMo-, 

. 0 . . . . . 
neiiCTBYIOIUHX. HyKn0H0B, PacnpeneneHHe no HMnym,caM BHYTPll .111:tpa npHHHMaJJ0CI, 

rayCCOBCKHM. ITOTeHUH8Ji ru:tpa l:tJIS! HyKJJ0Ha paccMaTpHBaJJC.!I B BHl:te. npS!M0yrom,

H0ll S!Mbl, rny61rnaii B ( F .. 30 MaB; a C00TBeTCTByIOD18SI rny6mxa nOTeHuHaJJbHOil 

SIMI,! l:tJIS! " -Mesoua npllHHManacb paBH08 V" ='25 MaB, .ans HYKJJOHOB, yqaCTBYIO

lllHX B aneMeHTapnoM aKTe, C'IllT;lJI0Cb o6SI3aTem.HhlM. Bhlfi0JIH0HHe npnaunna ITaynn • 

.ans "+ -Me30H0B, n0Kn1:taroruiix ru:tp~. KP0Me o6bl'I.IIOI"O. o6pe3aHHSI no aaeprm1, 06-

ycnoBneJIH0I"O r11y61rnofi C0OTBeTCTByroruel! nOTeHUHaJih.llOH SIMI,!; Y'IHTb!BaJJaCb B00-

M0lK.II0CTb 0TpalKeHHSI nx OT KYJIOH0BCK0I"O 6apbepa Ha rpaHHU0 S!Ltpa. 
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MeTOJWM. cny•ciaiiHblX HCllblTaHaJI: cym,6a 11 -Me3QHa npocnelK!tBanacb AO Bbl,tO-" 

A,a ero H3 smpa. Ilp111~aManl!Cb BO BHHMaHHe Bee B03MOlKllbJe KaHanbl B38HMOAeJ!:

CTBHS! . 11 -Me30HOB C HyKnOHBMII BHyTpH 5IApa. p ac'l_eTbl . npQB0A0Hbl C Y'l_eTOM pemr

THBllCTCKOJI: KIIHeMaTl!KII. TaKoJI: paC'leT ll03BOJ!Hl'.l Bbl'll!Cn11n, llOnHbJe Ce:"IeHl!S! ABOii

HOJI: nepesapS!AKH !Ip!! pasnH'lHb!X 8HeprHSIX nepBH'lHblX 11 -Me30HOB, nony'lHT~ 3aBH

CHMOCTb _Ce'leHHSI _OT aTOMHOro HOMepa ,Sl.tlpa H paCC'lHT8Tb 8HepreTl!'l0CKl!e H yrno .. 

Bbl0 pac~peAeneHHSI BTOpll'lHb!X M030HOB Ha onpeAeneHHbIX' stµpax.J3bl'lllCneHH_SI 6bmH 

BbIUOnHe~bl npn KHH_eTn;'leCKIIX, aHeprHSIX 11 -Me30HQB B l!HTepBane .OT 50 AO. 300 MaB. 

Pesym,.TaTbI npaaeAeHbI Ha pn:c, 1-3, 5,6. 

8Kcnepn¥eHTbI no 11ccneA0BaH1110 peaKn11ii J:lBOi!:Hoi!: nepesapsmKn: 

11 -Me30HOB 

I. 

C uenbIO llOl!CKa ABOiiHoii nepeaapsmKH 11 + - H 11 -Me30HOB 6bmH npoBeAeHbl 

aKcnep!IMeHTbl Ha Cl!HXpOUHKnoTpOHe na6opaTopnH Sl,tlepHbIX npo6neM 011.s:IH. 

8MynbCl!OHHbie KaMepbl 6b1m1 o6ny'leHbl B llY,'lKaX 11 + - H 11 --Me30HQB C 

aHeprHeii 80 Maa. Ilpa aToii aaepr1111 11 -MeaoHbI npoTHBononolKHoro 3HBKa no OT

HoweHHIO K nepBll'lHOMy, MoryT o6pa30B8TbCS! TOnbKO B npouecce ABOi!:Hol!: nepeaa-
+· . 

• PSl.tlKII. noaTOMY. AJIS! non:cKa co6bITHi!: B KaMepax, o6ny'leHHblX II' -Me30HaMII, pe-

r11cTpnpoBan11cb OCTa!IOBKH 11 - .-Me30HOB, a np11 o6ny'leHl!ll OTpl!UaTenbHblMH 11 -Me,-

30HaMH - 11+ -Me301Ibl. CneAbl aapSilKeHHb!X M0301IOB npOAOnlKan11c1:t saTeM B aMynb

" CHOHIIOH KaMepe AO BbIXOAa HX m'l.,3Be3A, o6pa30B8HHb!X B aMynbCHH, 0T611panHCb 

" ,.aBe3AbI, HMe10m11e nepBH'lHbiii cneA. 

8T11 aKcnepnMeHTbl nosaonHnH aaperncTpnpoaaTb npouecc ABOi!:Hoi!: nepesapSIA

Kn nono:i1mTenbl!bIX H OTpnuaTenbHblX 11 -Me30HOB na Sl,tlpax B ip0'1:09MYnbCHH. (B 

nepab!X aKcnep11Me11Tax 6bln,asper11cTpHpoaaH 31 cny'laii ABOiinoi!: nepesapSl.tlKH 

11 + -Me30l!OB H 27 cny'laeB ABOiiHOii nepesapsmim' 11-· -Me30HOB). 

IlpH Aam,Hefiwnx 11ccneAQBaHHS1X 6bmH nsMepe~bI aenH'lHIIbl non~bIX ¢e'leH11ii 

ABoiinoi!: nepeaapSl.tlKH B HHTepaane- aHepraii 0-176 MaB a HCcneAoaa11b1 yrnoBbie H 
. . I 

a11epreT11'leCKHe pacnpeAeneHHSI BTopa.'lHbIX · it -Meaonoa. Ebmo npoBeAe110 cpaa11e-

1111e 9KCnepHMeHT8nbHblX ABl!HblX C TeopeTH'leCKHMll pac'leTaMH. 
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II 

Ll.an&HeAmue uccnei:1osamrn: nponeccos nsoliHoA nepeaapsutKH rr + - n rr -Mca~ 

.IIOS Ha sutpax s q>OTOaMyn&CUH nposonunucb s aMynbCUOHHbIX KaMepax, o6nyti0HHbIX 
+ ... 

s ny'IKax rr - n: rr -Me30HOS c SHeprUHMH 50 Mas, 87 Mas, 144 Mas u 176 Mas. 

B HUX 6bino aaperucTpuposa!to· 1115 cnyqaes nsoliHoA nepeaapmixu 

n: 

1T -Me30HOS Ha sutpax S cpoTOaMynbCUH: 

622 cny'IaH THna rr + + A ~ rr-+ A' • 

483 cnyti:a!I: Tuna rr - +·A -.,.rr ++A' + 

nonHhie ce'leHuH npuseneHbI s Ta6nune 1. 

( 1) 

(2) 

no axcnepUM0HTanbHbIM peaym.TaTaM 6hlnO ycTaHosneHo, 'ITO nnH peaKUHH ( 1) 

s HHTepsane aaepruA 40-140 Mas uaMeHcHue nonHoro ce'leHHH c aHeprneli xopomo 

onucblsaeTCH npocTeAmeA aMnHpUl!eCKOH aaBUCHMOCTbIO u = CE 2 , a nnH peaKUllll ( 2) 

s HHTepsane _40-176 Mas (TaK JKe, xax us HHTepsane 40-140 Mas) -u~CE 2+DE 3
• 

PeaynhTaTbl Sbl'IHCneHuA nonHbIX Ce'leHuli, SbinOnHeHHbie no xacKaJUIOfi MO)lenu, 

s cpasHeH11n c axcnepuMeHTanhHhlMH peayn&TaTaMn npei:1cTasneHhI· Ha puc. 1. Teope

TU'lecKn: paCC'IUTaHHhie senn:'IHHbl Ce'IeHllli YJlOBnCTDOpllTenbHO o61iHCIIHIOT soapacTaH11e · 

non11oro Ce'ICl!Hl'I C SHeprHeli H a6conIOTHYIO semi'IHHY CC'I0HHli. 

S11epreTH'ICCKHe pacnpc)lcne1111H STOpll'IllbIX' fT -M030HOD npeJlCTasneHhl Ila 

pn:c. 2. Olin yKa3bIDaIOT Ha TO, 'ITO npu JlSOliHOll nepeaapsutKe 1T -MC30H TCpS!CT 

S Mpe 3Ha'IHTenbHYIO 'IaCTb KHH0TH'I0CKOli a11epr11n. STOT peaynhTaT MOJKHO 061,c

HIITh, npOJlnonaraH, 'ITO peaKUHl'I npoTeKaeT s )lBe CTa)lHH no CXeMe (1). 

Yrnosb1e pacnpeJlene11usi rr + - 11 rr _, -MeaoHos npeJlCTaaneHbI Ha puc. 3. 0Hu 

6nuaxn K H30TponHhIM. B JlUCCCpTauuu _OTMC'ICHO, 'ITO yrnosbIC pacnpe)leneliuH, no

ny'ICHHbie Ha onbITC, He yJlaCTCH cornacoBaTb C peaynbTaTaMU paC'ICTa no xacxan

lIOll MO)lenu. 

Ha puc. 4 npeJlcTaaneHhI pacnpeJlene11uH cny'Iaes no 'lncny .nyqeli. XapaxTcp-

11oli oco6eHHOCTbIO sutepHbIX , pacmenne'Hnli, B03HUKaIOIUHX npu JlBOAHOH nepeaapsutKO 

C ManhIM 'IHCnOM 

ny'leli, noCKOnhKY S aTOM npouecce )lSa npOTOHa npespamaroTCH S )lSa HeliTpOlla. 

8 npoTHBOnonoJKHOCTb aTOMy npu JlBOHHOli nepeaapl'l)lKe nonOlKHTenbllbIX M030HOS 

soa_auxaroT Jlsa npoToaa, scneJlCTsne qero o6paayeTcn npnMep110 Ha JlSa nyqa 6om.-

me, 'l0M npn JlSOHHOH nepeaapl'IJlK0 1T -MC30HOS. 
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·Ta6-JIH.Ya I 

llponecc E 44,0±8,0 59,3±8,0 73,0±8,0 87,6,±8,0 !04,0,±8,0 II8 ,5,±8 ,C 132,6±8 ,( 
,,++A-.,r-+A'+ ... (Ma:e) 

(I) 
,,. 

(iw) 0,06±0,03 0,18±0,05 0,28±0,0E 0,48±0,II b,9I±0,2I I,06±0,25 1,51±0,3~ 

O> 
llponecc E. 

SI 7+3fl Bi 9+7,l 79 i+s,9 99 5 +IS,5 I22 6+12,4 138 9 6,l I52 6+8,0 ,,-+A-·,,++A'+ ... (Ma:e) '-I 'J '-7,9 '-9,I ' -14,5 '-I2,6 '-8,9 '-7,0 !68,0±8,0 

(2) 
" (M6) · 

0,02±0,0I 0,08±0\'02 O,I3±!¥>3 0,25±0,05 0,42±0,08 · 0,50±,0,I4 0,73±0,IS 0,84±0,2! 

r 



/4 8/ B pa6oTax ' 6blnO nonyqeHo, '!TO npnMepHo 80% acex C06bITHH IWOHH()H 

nepe3apRJIKH rr + -Me30l_t0B B qiOT09Mym,cnn o6ycnoaneHbl B3aHMOlleliCTBHeM C TSilKe

nbIMll RJipaMn. 113 ny'leBbIX pacnpeneneunn 3aperncTpnpoaaHHbIX co6bl.THil cnenyeT, 

'!TO, no KpailHeH Mepe, 54% cnyqaea llBOHHOH nepe3apSillKH ,; + -Me30HOB MOI'YT Ob!Tb 

cTporo OTHeCeHbI K nepe3apSillKe Ha TSilKenb!X 51,':lpax cepe6pa 11 6poMa. 
. . l 

III 

C nenbIO H3MepeHHSI nonHhlX ceqefIHH llBOfiHOli nepe3apSillKH rr -Me30HOB Ha 

RJipax Be , C , Al , Zn , Cd n Pb 6blna npoaeneHa cepnsi cnennallbHb!X aKcne-

pllMeHTOB: 

1. C KaMepaMH ll3 9MYlll>CllOHHb!X cnoea, nepenoJKeHHb!X nnacTllHKaMH Be 

nnn Pb 

2. C KaMepaMn_, noMemeHHb!MH MelKllY llBYMSI 6noKaMH 113 yrnepona. 

3. C KaMepaMH, ycTaHOBneHHb!MH B neHTpe KOnblleBb!X MHIIIeHeil. 

Pe3y111>TaTbl 9THX aKcnepnMeHTOB npenc-raaneHbl: Ha pn.c. 5 n 8 n B Ta6nnnax 

llnIII. 

N'9 

Ta6nnnall 

nonHbie ce'!eHHSI peaKllllll llBOHHOil nepe3apSillKll rr + -Me30HOB C 9Heprneil 
s·o M9B Ha RJipax 

nocTaHOBKS Ollb!Ta H.r:tpo IlOllHble Ce'!eHHSI B M6 

1. (KaMepa c MeTannnqe- Be9 0,10 :!:. 0,03 
CKHMH nnaCTHHKaMH) Pb2oa 4,4 :!:. 1,3 

N!! 3 (Kom,nenb1e MHIIIeHn) C 12 0 01+1,18 
' .-0,01 

Al 27 0,9 :!:.0,3 

Znu 0,9:!:.0,9 

Cd 114 0 8+1,0 
' -0,8 

Pb 20a 3,5:!:.2,0 
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TatinauallI 

nonable ceqemrn peaKUHH ABoll:aoll: nepesapSIAKH rr -Me30HOB 
c saepraell: 140 MsB na smpax 

nocTaHOBKa onb!Ta .fiApO TTonHb!e Ce'leHHSI, M6 -
NY 1 (KaMepa C MeTannH'leCKHMH Be 9 0,14 ±. 0,04 

nnacTHHKBMH) l>b 20a 0,82 ±. 0,39 

N.1 2 (MmneHb - yrnepOAHb!e 
C 12 6noKH) 0,14 ±. 0,09 

Ha6n10tiaeTcS1 BOspacTaHHe nonaoro ceqeaan ABOll:Holl: nepesapsinKH + 
1T - H IT 

Me30HOB C yBenn:'leHHeM STOMHOro HOMepa smpa, 'ITO HaXOAHTCSI B cornaCHH C pac

'leTaMH no KSCKaAHoll:· MOAenu. 

IV 

B 3aKn!O•IeHHH AHCCepTaun:n: KPSTKO Cq>OpM.ynn:pOB8Hbl OCHOBHb!e pesynbTSTbl H 

BbIBOAbl: 

1. 06napylKeHbl npouecCbl ABOHHOii nepesapsmKH nonolKn:Tel!bHb!X n: OTpn:uaTenb

HbIX Me30HOB Ha S!Apax B q>OTOSMynbCHH. 

2. 3aperucTpnpoaano 1115 cny'laeB peaKUHH ABoiinoii nepesapsmKH rr -Me-

sonoB Ha 'siApax B q>OTOSMynbCHH B HHTepBane saepraii (0-176) MsB: 

622 cny'lasi Tuna 

rr++·A -,r-+A'+: ... 
(1) 

H 493 cny'lasi Tana 

,r-+ A - rr +_+ A' + ••• (2) 

3. vlsMepeHbl nonHb!e ce'!eHHSI p~aKUHH ( 1) npH CeMH 3H8'10HHSIX sneprHH B HH

TepBane (40-144), MsB H nonHb!e C0'10HHSI peaK·111rn (2) AnSI BOCbMH saepreTH'leCKHX 

HHTepBanon npn: nepBH'IHOii sneprHH ( 40 - 176) ·- MsB. 
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4. H3MepeHbl nonHbie Ce'lelIIH! ABOl!Hol! nepe3ap!U1KII 1T + -Me30HOB C -a,aeprnel! 

80 •MaB Ha !Ulpax Be , Al , Zn , Cd 

Ha !Ulpax Be , C II Pb 

n Pb II·" -Me30HOB c aHeprne-il--140 Mas-

5. H3 pe3yllbTaTOB II3MepeHnl! nonHbIX Ce'!eHHl! ABOl!Hol! nepe3ap!UlKII rr + II 

rr -Me3<;>HOB nony'!eHo, '!To: 

a) B03pacTaHne BenH'IHHbl nonHoro Ce'leHHII C pOCTOM aHeprnn nepB!i'IHb!X Me-

30H0!3 OT 40 AO 176 Maa HaonIOAae·TCI! KSK Alli! 1T + ' TaK II Amt fT ... -Me30HOB; 

6) Ce'leHHe ABOl!Hol!·,nepe3ap!UlKH fT -Me30HOB Ha _!Ulpax· B q>OT03MYJ!bCIIII BO 

BCeM nccneAyeMoM IIHTepBane aaepr1Il! ocTaeTCI! JmlKe, 'leM ce'!eHIIe ABOl!Hol! nepe-

3apl!AKII 1T + -Me30H0Bi 

B) nonHoe ce'!eHne ABOaaol! nepe3ap11AKII rr -Me30IIOB B ·IUITepaane· ,a-HepFHH 
· -28 2 

0-40 MaB He npeBbI!llaeT aHa'leHHII 10 CM ; 

I') Ce'leHIIe ABOl!Hol! nepe3apro:tKII nonOlKHTelll,Hb!X II OTpliUaTenbHbIX 1T -Me3o-

HOB B03pacTaeT C yBenn'leHneM aTOM.H<;)I'Q HOMepa !Ulpa. 

6. HccneAOBaHbl aHepreTH'leCKIIe II yrnOBbl8 pacnpeAeneHHWBTOplI'l!IbIX 1T + 

H rr--Me30IIOB OT ABOHHOl! nepe3ap!UlKII fT -Me30IIOB na l!Apax B cpOTOaMynbCHll II 

H3MepeHbl pacnpeAeneHHn• •3ae3A• no 'lncny ,zyqel!. 

7. TipoBeAeHb; paC'leTbl M0TOAOM MoJITe-Kapno B npeAnonolKeHltlI, 'ITO ABOl!-

nag nepe3ap!U1Ka 1T -Me30HOB npOHCXOAHT B ABe CTaAIIH no cxeMe: 

rr±+N-.rr 0 +N 

L rr 0+N-+ rr++N 

Ta.Kite pac'leTbl YAOBneTBOp!IT6llbHO OO'bl!CHl!IOT B03pacTaHue nonHbIX_ Ce'leHIIl! C 

aHeprnelt H C aTOMHbIM HOMepOM !Ulpa, a6conIOTHyro BenH'lllHY Ce'leHIIfi, aHepreT11-

'16CKIIe pacnpeAeneHl!II BTOpll'IHb!X Me30HOB H pa3HIIUY B ce'!eHHIIX ABOllHOfi nepe-
+ 

3apl!AKH fT - II fT -Me30H0!3, 

H3 cpaBHeHHII C aKcnepuMeHTOM noKa3aHO, 'ITO yrnOBble· pacnpeAenellHI! He 

cornacyIQTCII C npenc1ca3aHIIIIMII KaCKaAl!Ol! ·MOAen1I. 
/1-7/ 

MaTepnan, nonolKeHHbill B OCHOBY AHCCepTaUIIII, ony6n1IKOB8H B pa6oTax • 
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