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1. B B e IJ e H H e. 

HnepHblil 38XB8T OCT8HOBHBWHXCSI OTpHUBTenbHO aapSilKeHHbiX Me30HOB B KOH-

neHCHpOB8HHbiX BemeCTB8X BO MHOrOM onpenenSieTCSI npenweCTBYIOWHMH eMy Me3o-

8TOMHbiNIH ( MeaoMoneKynHpHbiMH) npoueccaMH. 11ccnenoaaHHe aTHX npoueccoa, noMH-

MO C8MOCTOSITeflbHOrO HHTepeca, HMeeT H 60flbWOe npSKTH'IeCKOe 3H8'1eHHe, llOCKOflbKy 

aneMeHT8pHble pe8KUHH pacna.aa H B38HMO.lleACTBH Sl OTpHU8TeflbHbiX '18CTHU ( Me30HOB, 

8HTHnpOTOHOB, rHnepOHOB) Hepe.QKO npHXO.LlHTCSI H3Y'I8Tb npH OCT8HOBKe 3THX '18C

THU B aemeCTBe CO CflOlKHOA XHMH'IeCKOH CTpyKTypol!. 11HTepnpeT8UHSI T8KHX 3KCne

pHMeHTOB Tpe6yeT 3H8HHSI BepOSITHOCTei! 38XB8T8 '18CTHU H.Llp8MH 8TOMOB, BXO.LlHWHX 

B C OCT8B BeWeCTBB. 

BepoHTHOCTb aTOMHoro aaxaaTa p.- -MeaoHoa, ocTaHOBHBWHXCH a aewe cTae , 

B 6onbWHHCTBe cny'laea OK83biB8eTCSI npHMepHO nponOpUHOHBflbHOH aapH.Ll8M SI.Llep Z 

a cornaCHH c • Z -aaKoHoM· <l>epMH-Tennepa111 • Bee aa6nJOnaawHeCH OTKnoHe

HHH/2-4/ OT aToro aaKoHa npoHCXO.LlSIT a cTopoHy 6onee cna6oA aaaHCHMOCTH oTZ • 

I1H8SI K8pTHH8 HMeeT MeCTO B cnyqae OCTBHOBKH B BeweCTBe IT-::.Me30HOB. 

11ccnenoaaHHH nornoweHHSI ,. -MeaoHoB a LiF noKaaanH, 'ITO aepoHTHOCTb aaxaa-

TB ,.- -Me30H8 flHTHeM B 3TOM COe.LlHHeHHH cymeCTBeHHO MeHbWe, 'leM 3TO cnenyeT 

no • Z -aaKoHy' /5/. OpH H3y'leHHH nornoweHHH ,.-·-MeaoHOB a aonoponoconep

lKBUIHX aeweCTB8X 6blfl0 06HapylKeH0 1 'ITO BepOHTHOCTb 38XB8T8 IT -Me30HOB BO.Llo

pO.LlOM peaKo nonaaneHa/6/. ilnH o&bHcHeHHH aToro a$jleKTa 6hma npennolKeHa MO

nenb nepexaaTa ,.- -MeaoHoa/6/, cneuHijlH'IeCKaSI nn11 ao.aopo.aoco.aep>KBWHX aewecTa. 

OnaaKo, BbmonHeHHbie noalKe KOflH'IeCTBeHHbie HCCnenoaaHHH/8- 10/ noKaaanH, 'ITO 

peaKoe nonaaneHHe aaxaaTa ,.- -Me30HOB H.Llp8MH XHMH'IeCKH CBSI38HHOro BO.LlOPO.Ll8 
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o6ycnosneHO HHblM M e XaHH'3MOM , KOTOpbtll OITHCblBBeTCSI MO.Qellb!O "60llblllHX Me30-

MOlleKyn"f 1 2 - 14 1 . CornacHo s Toii MOAenu, aaMeAnHBillHllcg ,- -Me30H nepexo.QHT H3 

HenpepbiBHOf'O cneKTpa B AHCK-peTHbtll HB · ypOBHH, 06WHe AliSI BCel! MOlleKyllbt, B epo-

S!THOCTH 3BXBBTB rr- -Me30H8 npOTOHOM H SlAp OM z onpeaenHIOTCH MeaoMoneKy-

nHpHOll CTBAHell npouecca, KOf'AB ,- - Me30H nepeXOAHT C 06WH X Me30MOlleKynHpHbiX 

ypOBHeii HB p83.QelleHHbie ypOBHH Me308TOMOB Prr- H z,-
Z - 38BHCH MOCTb sepOS!THOCTH W aaxsaTa rr --Me3oHoB HAPBMH soaopoaa, 

BXOAS!Wero B COC T BB 6HH8pHbiX XHMH'IeCKHX COeAHHeHHll THna ZmHD(LIH, CH 
2 

H AP•) 

6bt118 H3y'leHB B o6naCTH z::; 8 / 8 , 9 /. npu 3 TOM 6btn0 HBli.QeHO, 'ITO npHBe.QeHHBSI 

BepO S!THOCTb p , onpe.QeneHHBSI KB K 

p e .J!L 
n W • ( 1 ) 

ClleAyeT 38BHCHMOCTH 

p .. z- 3 (2) 

KOTopag noalKe Halllna o6'bHCHeHue s paMKax MOAenu "6onblllHX Me3oMoneKyn" . UenbiO 

H8CTOS!Wef'O HCCne.QOB8HH g f 1 3 / , BbtnOnHeHHOf'O HB CHHXpOUHKnOTpOHe nfln 011fll1 , S!B

nHnOCb OnpeAeneHHe 38BHCHMOCTH BepOHTH OCTH ;p OT Z B o6n aCTH Z > 8 , 

2 , H3MepeHHH 

CxeMa aKcnepuMeHT a H n pou eaypa H3MepeHull 6 b tna onucaHa paHee / 7 -1 0 1 . 

rr --Me30Hbl OCT8H8BnHB811HCb B MHilleHH H3 HCCneayeMOf'O BO.QOpO.QOCO.QeplKBWef' O 

BeWeCTBB , ITOMeWeHHOll MelKJlY ABYMSI 'lepeHKOBCKHMH cneKTpOMe T p8MH nonHOf'O no

rnoweHHH. npu nOMOWH cneKTpOMeTpOB pef'HCTpHpOB8nHCb JlB8 y - KB8HT8 0 HCnyCKae-

Mble npH 38XB8Te tr - ·- Me30HOB S!.Qp8Mn BO.QOpO.Qa: 

,-· +p -+ Jl+n, ,o .. 2 y (3) 

OcHOBHbtM HCTO'IHHKOM <jloHa gsngncH npouecc nepeaapHAKH rr - MeaoHos H a 

neTy HB CliOlKHbiX HJlp8X 1 BXOJlSIW HX B COCTBB BeWeCTBB MHille HH (nepe38p S!.QK 8 f1-

MeaoHoB Ha c nolK Hbt x Hnpax nonasne Ha 6onee , 'leM s 104 pas 11 4
•

1 5 1
). nonpasKa , 

4 

(I 

c sHaaHHBH c B bt'IHT BHHeM sToro <jloHa, c o cTasnHna 2 % AnSI LIH u y 

2"5 % c poe ToM Z. • norpelllHOCTb onpeaeneHHS! aToii nonpaBKH orpaH v. 

H3MepeHHll B o6naCTH 60llblllHX Z 

VlaMepeHHS! senH'IHH W 6btnH BbtnOnHeHbt AnSI pHAB f'HAPHAOB 

/8,9 / 
'IHClle H AliH HCClleJlOBBHHbiX HBMH paHee ) H 6onee CliOlKHbiX B • 

W HX B~WeCTB THna Z~ zt Hn (CM. Ta6n . 3). MHilleHH HMen 

2 
H8 K OByiO TOpM03Hy !O CITOC06HOCTb, 3 KBHBaneHTHY IO 3 r / cM yrnep 

BKT HBHhle f' HAPHAhl B 10H 14 
,N

2
H

4
, NaH, CaH

2 
6 bt11H 38Kli!O'l 

'leCKHe BliiOMHHHeBbte KOHTeliHep b t , To'liWHHB CTeHOK KOTOpbtX no IT~ 

- 2 
oKono 0,5 r/cM • HeKoTop we ua HccneaosaHHhlX sewec T s coaeplK~ 

npt1Mecu : B
10 

H
14 

(n p HMeCb Apyrux 6oprHAPHAOB - 2,5% ), 

Na
2 
co; -5 % ), CaH

2 
(npHMeCb c. o Ca CO 

s 
H - 10% ), 

B TOM 'IHCne 0,36 % BOJlbl), K BH 4 (npHMecb KO H H NaOH 

N1H 

N2H4 

- 7 %) 

(npuMeCb Na00
2 H NaBH (COH3 ) 3 3 %) . OcTanbHbte sewecTsa HMel 

" XHMH'IeCKH 'IHCTwll " HliH 
0

'IHCThlll AliSI 8H811H38 " . 

BepoHTHOCTH W 6binH OnpeneneHbl O THOCHTenbHblM MeTOJlOM 

CKOpOCTe ll C'leTa nap Y -KBBHTOB , ucnycKaeMbtX ua u ccneaosa J 

MHilleHH H3 LiH 8 n o n y 'leHHbie oTHOilleHHS! c K opocTe ll c 'te Ta 6htnH 

IllHe nonpaBKH, y 'IHTbi B8 10WHe p8311H'IHe TOp M03HbiX CnOC06HOCTell H 

npu onpeneneHHH a6coniOTHbtX 3Ha'leHHii sepoHTHOCTeii W OTH OilleJ 

HOpMHpOBBnHCb H8 BenH'IHHy W , KOTOp8S! npHHHM8118Cb p8BH• 

/ 8 ,1 6 17/ LIH - 3 
no Jl8HHbiM . ' 3H8'1eHH IO (3,5:!;4) 10 • 

3, Pe3ynbT8Tbi H3Mepe HHH 

runpHJlbt. BepOHTHOCTH W 6btnH onpeneneHbt nnH rHapunos :o 

C , N , 0 , Na H Ca • no1y'leHHbte peaynbTBT bl npHseneHbl B TB61 

HO H3 puc.l JlliS! Z < 8 , nony 'leHHbte .QBHHbte XOpOillO OnHCbiBBIOT< 

( 2 ). OnHaKo s o6nacTH 6onblllHX 3Ha'leHull Z COOTH Oille HHe (2 : 

f'H.Qpunax NaH H CaH 
2 

, .- - Me30Hbt aaxaaTbiBBIO T CH soaopoaoM 

<jleKTHBHee , 'I eM 3TO cneayeT H3 <jlopMyllbl (2), 803MOlKHbte n pH'IHHI 

HHSI 06CylK.QBIOTCSI IIHlKe. 
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HHbiM MeXaHH'3MOM , KOTOpblfi OnHCb!Bae T C51 MOUenb~ "6onb111HX Me30-

14 / . Col'nacHo s Tofi Monen H , aaMennHBlliHfiCH ,.- - Me3oH nepexonHT H3 

cneKTpa a AHCKpeTHblfi Ha · ypoBHH , o6wHe nnH aceli MoneKynbl , Bepo-

aTa ~r-- MeaoHa npoTOHOM H HAPOM z onpenenH~TC H Me3oMoneKy-

ell npouecca , KOI'Ua IT - - Me30H n epeX OAHT C 06WHX Me30MOneKynHpHbiX 

aaneneHHhle ypoBHH Me30aT OMOB PIT- H ziT-
HCHMOCTb Bep051THOCTH W a a xaaT a IT--Me3 0HOB 51UpaMH BOAOpona, 

cocTaB 6HHapHbiX XHMH 'IeCKH X coen HHeHHll T Hna ZmHn(LIH, CH 
2 

H np.) 

1a B o6naCTH Z~ 8 /8, 9 / , n pH 3TOM 6hin0 Ha i!AeHO , 'I T O npH B eUe H Ha51 

I P , onpeneneHHaH KaK 

HC HMOC T H 

p ~ ...!!L_ w. 
n 

p .. z- 3 

( 1 ) 

(2) 

IKe a awna o61> HCHe HHe a p a M Kax M o n e n H "6onbWHX M e3oM oneKy n " . Uenb~ 

HCCnenoaaHH H/1 3 / , Bbin OnHeHHOI'O Ha CHHXpOUHKnOTp OHe fl.Hn 011 5! 11 , 51B -

9 AeneHH e a a BHCH M OCTH aepoHTHOCTH :P OT Z a o6naCTH Z > B. 

2, J13MepeHHH 

1 3 K C n e pH M eHTa H npoUeAypa H3MepeHH J! 6 bin8 OnHC8H8 paHe e / 7-10/ , 

OCTaHaBnHB8nHCb B MHWeHH H3 HC CneayeMOI'O B OAOp O.QOCO.Qep )!{aWe l'O 

o Mew eaaofi M e lKA Y ABYMH '!epeHKOB CKH M H c n eKTpoMeTpaM H nonHOI'O n o 

pH nOMOWH c n e KTpOMe Tp OB p e l'H CTpHp Oa anHCb .QB a y -KBa HTa , HC n ycKae-

{Ba T e IT-·- Me30HOB H.Qp aMn B O.QOpO.Qa : 

~r- · +p-+.fl+n, ITO-+ 2 y . ( 3) 

HbiM HC T O'IHHKO M cjloHa 51Bn51nC H n poUeCC n epe3 ap 51AKH IT - Me3 0 H OB Ha 

olKHbi X 51Up a x, BX OUHWHX B COC TaB B e W e CTBa M HWe HH (nepeaap51.QK a IT-

cnolKHbi X HAp a x n onaan e Ha 6onee, 'leM a 104 paa 11 4 •151 
). n onpaaKa , 

4 

,, 

CBH3aHHaH c Bbi'IHTaHHeM 9TOI'O cjloHa, cocTaanHna 2 % nnH Li H H yaenH'IHBanacb no 

2S% c poCTOM Z. • nol'pelliHOCTb onpeneneHHH 9TOfi nonpaBKH OI'paHH'IHBana TO'IHOCTb 

H3MepeHHfi B o6naCTH 6onb111HX Z 

11aMepeHHH aenH'IHH W 6bWH BhmonHeHbl nnH pHna l'HUpHnoa Z H (a TOM 
/8,9 / m n 

'IHCne H nnH HCcnenoaaHHbiX HaMH paHee ) H 6onee c no lKHbiX aonoponoconeplKa -

WHX BtlWeCTB THna z' 
k z( Hn (eM. Ta6n, 3). MHWeHH HMenH npHMepHO OUH-

2 
HaKoay~ TOpM03HYIO cnoco6HoCTb, SKBHBaneHTHY~ 3 l'ICM yl'nepona. XHMH'IeCKH 

aKT HBHhle l'HUpHUhl B 10H14 , N
2 

H
4

, Na H, Ca H
2 

6blnH 3aKn~'!ellbl B I'e p M eTH-

'!eCKHe an~MHHHeBble KOH T efiaep bl, TO.nWHHa C TeHOK KOTOpb!X no ny'IKY COCTaBnHn a 

' 2 
oKono 0,5 l'ICM • HeKoTopwe H3 HccnenoaaHHwx aewecTa coneplKanH nocTopoHHH e 

np11MecH : B
10 

H
14 

(n p HMeCb Upyl'HX 60pl'HUpHUOB - 2,5% ), 

Na
2 

co; - 5%) , CaH
2 

( n pHMeCb CaO H Ca C 0 - 10%), 
3 

NaH ( npHMecb Na OH, , 

N2 H4 ( npHMeCb - 0, 7 % , 

B TOM 'IHcne 0,36% a onhi) , KBH
4 

(npHMecb KO H 

( npH M ecb Na 002 H Na BH (COH
3 

)
3 

3 %). Oc T a nbHhie 

H NaOH - 7%) H NaBH 
4 

B e WeC T Ba HMenH K BanHcjlHKaUH ~ 

0
XH M H'Ie CKH 'IHCTWJ! " HnH " 'IHCTWJ! AnH aHanH3a", 

B epoHTHOCTH w 
CK OpOC TeJ! C 'leTa nap 

6blnH OnpeneneHbl OTH OCH Ten bHbiM MeTOUOM nyT eM CpaBHeHHH 

y -Ka a HTOB 1 HCnyCKaeMbiX H3 HCCne.QOBa HHblX MH WeHe fi H 

M HllleHH H3 L!H B n o n y 'leHHble OTHOllleHHH CKopocTefi c 'le T a 6blnH BHeceHbi ae6onb-

WHe n onpaBKH , Y'IHTbi Ba~WHe pa3nH'IHe TOpM03 HbiX CnOC06HOCTel! H qJOpMbl M HWe Hefi, 

npH onpeneneHHH a6con~THbiX 3Ha'leHH i1 BepOHTHOCTefi W OTHOWeHHH BepOHT HOCTefi 

HOpMHpoaanHCb Ha aenH'IHHy W , KOTOpaH npHHHManaCb paBHOJ! ycpe.QHeHHOMY 
/8 16 17/ LI H - 3 

110 AaHHbiM . ' ' 3Ha'leHH IO (3,5±4) 10 

3. PeaynbTBTbi H3MepeHHH 

fHApHAbl , BepoHTHOCTH W 6blnH onpeneneHbl nnH l'HUpHAOB a neMeHTOB Li , B , 

C , N , 0 , Na H Ca • no1y'leHHble peaynbTaT bl npHBeneHbl B Ta6nHue 1. K a K BHA-

HO H3 pHC .l UnH Z < 8 1 nony'!eHHhle .QaHHbie XOpOWO OnHCbiBa~TC51 3aBHCHMOCTb iO 

(2 ). OaaaKo a o6nacTH 6onbwH x 3Ha'!eHHl! Z COO T HOWeHHe (2) HapywaeTC51, 8 

l'HUpHaax NaH H CaH
2 

IT-- - Me30Hbi aaxaaThiBa~TCH aoaopoaoM 3Ha'IHTenbHO s<jJ

QJeKTHBHee , '!eM sTo cneayeT H3 cjlopMynhl (2) . Bo3MOlKHble npH'IHHhl sTol'o Hapywe 

HHH 06CylK.Qa~TC51 I!HlKe, 
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YPneaoAopogbi, PeaynbTaTbi H3MepeHuA aepoHTHOCTH W AnSI pHAa yPneaoAo-

poAoB npHBeAeHbl B Ta6nuue 2. 3 TH peaynbTaTbl llO.UTBep>K.aaiOT CAenaHHblA HaMH 

18/ -
paHee BblBOA 0 TOM, 'JTO aepOHTHOCTb 3aXBaTa IT - Me30HOB CBSI3aHHbl M BOAOpOAOM 

He aAAHTHBHa. 0THOWe Hue aenu'lHH P AnSI CH H CH 
2 

6bmo HaliAeHo paBHbiM 

+ 181 
0, 77-0,08 • 3 ToT peaynbTaT 6bin noATBeplKAeH B nocneAy!OlllHX pa6oTax, !'Ae AnSI 

+ 116/ + / 17/ 
yKa3aHHOf'O OTHOWeHHSI 6binH nony'leHbl 0,78-0,09 H 0,61-0,08 , 

CnoJKHbie aogopogocogepJKamue coeguHeHHH. V!ccneAOBaHHbie HaMH aemecTaa 

THna Z~ Zt'H., MOlKHO paaAenuTb no xapaK T epy ca.RaeA aToMOB aoaopoAa c aTOMaMu 

Z ' H Z" H8 ABe Ppynnbl: aemeCTBa , B MOneKynax KOTOpblX CB.R3H 8TOMOB BOAOpOAa 

C 8TOMaMH Z ., H Z " OAH HaKOBbl ( Ta6n, 3) H pa3nH'lHbl ( TB6n, 4) 8 Coe.aHHeHH SIX nep

BOA I'pynnbi ( Ta6n.3) B O.UOp O.a CB.R3aH C yl'nepO.UOM H KHCnopO.UOM KOBaneH THOl! 

CB.R3bl0, 8 COe,UHHeHHSIX BTOpOll rpynnbJ ( TB6n, 4) BO.aopo.a CBSI38H TOnbKO C 

n e!'KHMH aTOMaMH MOneKynbl ( 6pOMOM H 830TOM), npH'!eM 3 T8 CBSI3b K OBaneHTHB, 

a no.ac TpyK T ypbl (BH4 ) - H (NH 4 ) - CBSI38Hbl C 6onee TSI>KenbJMH BTOMaMH 

/20/ 
CBSI3bl0 HOHHO!'O THn a , T,e , 6 e a 06lllHX ane KTpOH OB , 

4, 06Cy)I(J!eHHe pe3ynbT8TOB. 

B MOAenu "6onbwux Me3oMoneKyn" aepoHTHOCTb W aaxaaTa ,.--MeaoHa BOAopa-

AOM B f'H.llpH.llBX pasHa 

Waa 
L mZ +n 

n z-·· 

npHBeAeHHBSI BepOSITHOCTb p npH 3TOM onpeAenHeTC SI KaK 

p/.,.(..!!!.. +..1.) w, 
n Z 

118/ 
8 biBOA QJOpMyn bi ( 4) OCHOBaH Ha ABYX npeAnonolKeHHSIX : 

1, BepOHTHOC Tb noca.oKH Me30HOB Ha paanu'lHbie ypoBHH CHC T eMbl 

(4} 

(5) 

Z ,.-H 
.. ll 

nponopUHOHanbHa nn OTHOCTH sneKTpOHHOf'O o6naKa , KOTOpaH cyweCTBOBana B OKpeCT

HOCTH 3 THX ypOBHeli AD 3aXB8T8 Me30 H8 , 3TO yTBeplKAeHHe 3KBHBaneHTHO npe.ohono

JKeHHIO 0 cnpaBeAnHBOC TH • Z -3aKOH8 " Ha C T aAHH 3aXBaTa B .OHCKpeTHb!H CneK Tp, 

'lTO OTpalKeHO B CTpyK Type M HOlKH TenH n /( mZ+n) B <jlopMyne (4). (0TMeTHM, 'lTO 

Ha 061UH e ypOBHH 3aXBaTbJBaeTCSI CpaBHHTenbHO He6onbWaSI .OOnSI OCTaHOBHBWHXCH 

Me30HOB (•n / mZ), 0CHOBH8SI JKe 'laCTb Me30HOB 38XBaTbiBaeT CSI cpaay H8 ypOBHH 

TSI)I{enof'O aTOMa Z ) , 

8 

Bell.leC TBO 

n/ m 

W, 10-s 

~W/~ W CH 
n • 

&L 

b 
L 

Bell.leCTBO 

I 1', 10-s 

J 
w 10 _, 

p8C1.JJ> t 

(c:j:>opMyna (g)) 

Ta6nHua :.! 

I CH c; "· C H CH 
7 • 2 

1,00 l,UO 1,14 2,00 

5,I!o,6 -t 3,570,4 5,I!o,5 13,2~1, 3 

o,77io,o8 o,53!o,o8 0,68~,07 I 

1,28~,15 1,00~,11 I,I7!o,I2 I,90fo,I 

I,2ai<J,I5 I,o®,II 
.... 

o,95;o,J I I,O.>:O,IO 

Ta6nHua 3 

CH 50H C2 H
5

0H c5H
0
o c

5 
H

7
C 

7,5 ± 0,8 8,1 ! 0,9 6,6 ~ 0,7 4,2 ± 

7,0 ± 1,0 7,7 t 1,0 6,7 ~ 1,0 4,9 + 
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~ PeaynbTBThi H3MepeaHll aepoHTHOCTH W AJ1H pHAa yrneaoAo

Hhi B T86J1HUe 2, 3 TH pe3yJ1bT8Thl flO.UTBep>K.UBIOT CAeJ18HHblll H8MH 

A 0 TOM, 'ITO BepOHTHOCTb 38XB8T8 , - - Me30HOB CBH38HHbiM BOAOpOAOM 

OTaoweHHe aenH 'I HH P A11H CH 11 CH 
2 

6hino aallaeao paaHhiM 

3 TOT pe3yJ1bT8T 6hiJ1 flOA TB eplKAeH B flOCJ1eAyiOWHX pa60T8X, rAe AJ1H 

+ / 18/ + / 17/ 
HOWeHHH 6biJ1H J10J1y'leHbl 0,78-0,09 H 0,81-0,08 , 

~ aogopoaocogeplKawHe coegHHeHHH, VlccneAoBaHHhie aaMH aemecTaa 

I 
MOlKHO pa3AeJ1HTb no xapaK T epy CBH3ell 8TOMOB BO~OpOA8 C 8TOM8MH 

D 

Be rpynnhi: aeweCTBa, B MOJ1eKynax K O TOp bi X CBH3H 8TOMOB BOA0p0A8 

H Z " OAHHBKOBbl ( TB6n. 3) 11 paanH'IHbi ( Ta6n. 4) B coe.oHHeHHHX nep-

I Ta6n.3) ao.oopo.a caHaaa c yrnepo.aoM 11 KHCnopo.aoM Koaane HTHoll 

oe,aHHeHHHX BTOpoA rpynflbl ( TB6n. 4) BO.UOpO.U CBSI38H TOflbKO C 

t8MH MOJ1eKyJ1bl (6pOMOM H 830TOM), npH'IeM 3T8 CBH3b KOBBJ1eHTH8, 

pbl (8H 4 ) - H (NH 4 ) - CBH38Hbl C 6onee TH>KeJ1biMH 8TOM8MH 

oro THna, T. e . 6ea o6mux :;~neKTpoaoa 
/20/ 

4, 06cyJKOeHHe pe3ynbT8TOB. 

"6onbWHX MeaoMoneKyn" aepoHTHOCTb W aaxaaTa ,-·-Meaoaa BOAopcr 

!lx paaaa 

Waa 
n z-·2 

L mZ +n 

BepOHTHOCTb p npH 3TOM onpeAeJ1HeTCSI KBK 

p/..,( .!!. + .1.) w. 
n Z 

/18/ 
J1bl ( 4) OCHOB8H H8 ABYX npeAflOJ10lKeHHHX : 

ISITHOC Tb flOC8AKH Me30HOB Ha p83J1H'IHhie ypOBHH CHC T eMbl 

(4l 

(5) 

Z ,-H 
.. D 

.Ha flJ10THOCTH 3J1eKTp OHHOrO 06J18K8 , KOTOpaH cyweCTBOB8J18 B OKpeCT

JOBHeH AO 38XB8 T 8 Me30H 8 , 3T O yTBeplKAeHHe 3KBHB8J1eHTHO npeAnOJ10-

BeAJ1HBOCTH " Z -38KOH8 " Ha CT8AHH 38XB8T8 B AHCKpe TH bill C n e KTp, 

B CTpyKType M H OlKH T eJ1H D/ (mZ+D) B !j>OpMyne (4). (0TMeTHM, 'ITO 

tBHH 38XB8 T hiB8eTCH Cp8BHHTeJ1bHO He60J1bW8fl !101151 OCT8HOBHBWHXCH 

/ mZ), 0CHOBH8fl lKe '18CTb Me30HOB 38XB8 T hiB8eTCfl cpaay H8 ypOBHH 

>Ma Z ). 

8 

l 

B e w ec TBO I 

n/ m 

W, 10-s 
,. 

~W/~ W CH 
n 2 

aL 

b I L 

BewecTso , 
1', 10-s 

r~ 
W 10 -s 

pacq, , 

(Q:JopMyna ( 9)) 

Ta6nHua :.! 

CH ~ H• C H CH C H 
7 8 2 7 10 

1,00 1,00 1,14 2,00 2,29 

5,I!o,6 + 3,570,4 5,I±o,5 13,2~1,3 + 14,6-1,3 

0,77io,08 + 0,53-!0,08 0,68~,07 I + 0,9870,08 

1,28~,15 I,OO~,Il I,I7±o,l2 1,90fo,I9 I,90!o,I9 

I,2ai<J,I5 I,o®,II · + I,O>:O,IO + I t 0,9570, 0 0,83~,008 

Ta6n11 ua 3 

CH 3 0H C2 H5 0H c
3
H

8
o C

5 
H

7
00H 

7,5 ± 0,8 8,1 ! 0,9 "t 6,6 ':' 0,7 + 4,2 - 0,5 

7,0 :t 1,0 7,7 t 1,0 6,7 ~ 1,0 + 4,9- 0,7 
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2 . finpo BO/lOPOJla MO)I{e T 3aXBaTKTb T OnbKO Te Me30Hhi , KOTOI 

nanH Ha o6mHil Me3oMoneKynRpHhtil yposeHb MoneKynht. B epoRTHOCTf, 

nponopUHOHanbHa z-t H onpenenReTCSI panHaUHOHH htMH nepexo naMH 

CHC T eMbl z .. ,- H n Ha paaneneHHhie ypOBHH Me30aT OMOB Ptr " z,-
Koa ¢lq!HUHeHT aL OTpa)l( a e T B03MO)I{Hble OTKnOHeHHSI OT " Z 

He HHe ycnOBHil UOCa/lK H ,- - Me30Ha UO Mepe 3aCTp OilKH a neKTpOHHI 

MOB, a TaK)I{ e OC06eHHOCTH XHMH'!e C KOr'O CTpOeHHSI MOneKynhi . ViHJl€ 

Ha nepHO/l Ta6nHUht Meaneneesa, K K O TopoMy npHHanne)I{HT aToM 

BepoRTHOC Tb W z H 
m n 

6btna onpeneneHa HaMH TaK, 'ITO Ill 

'IHCTOM BO/lOpO/le W ,..1 • B a TOM cnyqae 
H2 

(bO ) K03 <P¢HUI 

enHHHUe, EcnH snHSIHHe yKa3aHHhiX Bhtme a<P¢eKTOB Ha senH'IHHy 

nepHO/la HeBenHKO, TO a I ., a
11

• 1 , llei!CTBHTenbHO, KaK BH/lHO 1'1 

aneMeHTOB BToporo nepHona Ta6nHUht MeHneneesa ( Z ::; .8) , K03 !jl¢ 

nH'!aeTCSI OT enHHHUbl He3Ha'IHTenbHO, 

0nHaKO, npH nepeXO/le K TpeTbeMy H '!eTsepTOMY nepHO/laM 

!jJHUHeHT a 
!t)L 

TpH paaa 

MeHSieTCSI CK8'1KOM: ~II =3,6±0,6 , a
1
v=ll,Cj:.1,3 ~ 

OueHHM senK'IHHhi ~ nnR coenHHeHHil sonopona c aneMeH 

pHOJl8, Y'IHTbiBaSI XapaKTe p XHMH'!eCKOfi CBSI3H B 3THX COe/lHHeHHSI:X 

nnOTHOCTH p pacnpeneneHHSI saneHTHoro aneKTpoHa Me >l'llY aT 

p= (1- u)p + UP n· 
t 

3necb Pa, H pn - a neKTpOHHa SI nnoTHOCTb, o6ycno sneHHa SI 

HOHHOH CBSI3SIMH, COOTBeTCTBeHHOi C1 -CTeneHb HOHHOCTH CBSI3H 

Ha sepOHTHOCTH H8ilTH 068 ane KTpOH a y TOr'O H3 8TOMOB 

OTpHU8TenbJ{OCTb KOTOporo 6ollbWe. 

z 1'1 

llonSI aneKTpOHHOH nnOTHOCTH nnSI /lBYX aneKTpOHOB CBSI3H , K 

qeHa s6nH3H aTOMa H H Me)l{ny RnpaMH H H Z , p8BH8 KO: 

!jlopMyne (4): 

~) 
OnHa H3 B03MO)I{HbiX npH'IHH TaKo r o noseneHHSI a MO)I{e T 

H3MeHeHHeM ycnOBHH 3aXB8Ta ,- - Me30Ha MOneKyn5il B o6naCT 

TpOHOB, KOTOpbte MOryT 38BHCeTb, H8UpHMep, OT 'IHCna ypOBH 

NI. = 2L~ (~ : My
11 

: t\v= 1: 2.2: 4). 
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2 . .flapo SOilOPOila MO>KeT 3axsaTHTb TOnbKO Te Me30Hbl 1 KOTOpble SHa'!ane no

nanH na o6mHll Me3oMoneKynHpHbiH yposeHb MoneKynbi. BepOSITHOCTb aToro npouecca 

np o nopUHOHanbHa z-t H onpeaenHeTCSI paaHaUHOHH biMH nepexoaaMH c o6mHx ypo suef! 

CHCTeMbl zm ,- H D Ha paaaeneHHble ypoSHH Me3 0 aTOMOS PfT " z"-
KoaciJ<IluuueHT BL OTpa>KaeT S03 M O>KHbJe OTKnOHeHHSI OT • Z -3aKOHa • 1 H3Me-

HeHHe ycnOSHH fiOCaJ:lKII fT -Me30Ha ITO Mepe 3aCTpOfiKH a neKTpOHHbiX 060 nO'!eK aTO

MOS1 a TaK>Ke oco6eHHOCTH XHMH'!ecKoro cTpoeHH51 MoneKynbi. 11uneKc L yKa3bi saeT 

Ha nepHon Ta6nHUbi Meuneneesa, K KOTopoMy npHnanne>KHT aTOM Z 

BepoHTHOCTb W z H 6bma onpenenena HaMH TaK, 'ITO nnH peaKUHH (3) s 
m n 

'IHCTOM sonopone w '"'1 
H2 

B aToM cnyqae (mcO ) K03 qxpHUHeHT 81 pas en 

enHHHUe, EcnH snHHHHe yKaaaHHbiX Sbiiile aqxpeKTos na senH'IHHY BL nn51 sToporo 

nepHona nesenHKo, TO a 1 .. a11 .. 
1 , ,UeilCTSHTenbH01 KBK SHilHO H3 Ta6nHUbl 1, nn51 

aneMeHTos sToporo nepHona Ta6nHUbi Meuneneesa ( Z ~ .8) 1 K03qxpHUHeHT '81! OT-

nH'IaeTC51 OT enHHHUbl He3Ha'IHTenbHO, 

OnnaKo, npH nepexone K TpeTbeMy H '!eTsepTOMY nepHonaM (Na H Ca ) K oacjl-

cjJHUHeHT BL 
M) 

TpH paaa 

MeHReTCR CKa'IKOM: ~II -=3,6±0,6 1 BIV=ll,C_j-1,3 ~ T,e, npHMepHO S 

OueHHM senH'IHHbi ~ nnH coenHHeHHll sonopona c aneMeHTaMH sToporo ne-

pHona, y'IHTbiS851 XapaKTep XHMH'!eCKOfl CS513H S 3THX COellHHeHH51X, 0HH 3aSHC51T OT 

nnOTHOCTH p pacnpeneneHH51 saneHTHoro aneKTpoua Me>~,ny aToMaMH H H Z 

p= (1- o)p + UPn· 
t 

(6) 

3necb P., H P, - aneKTpOHHaSI nnOTHOCTb 1 o6ycnosneHHa51 KOSaneHTHOfi H 

/20/ 
HOHHOH CS51351MH, COOTSeTCTSeHHO; (1 - CTeneHb HOHHOCTH CS513H 1 KOTOp851 pas ~ 

Ha sep051THOCTH HailTH o6a aneKTpOHa y Toro H3 aTOMOS 

OTpHUaTenb~OCTb KOToporo 60nbllle. 

z HnH H , aneKTpo-

.UonSI aneKTpOHHOH nnOTHOCTH nnSI nsyx aneKTpOHOS CSSI3H, KOTOp851 COCpenOTO-

qeua s6nH3H aToMa H H Me>Kny HnpaMH H H Z 1 paSHa K03~~HUHeHTY 8L S 

~opMyne (4): 

Jio) 
OnHa H3 s03MO>KHbiX npH'IHH TaKoro noseneHH51 a MO>KeT 6biTb csgaaHa c 

H3MeHeHHeM ycnOSHfi 3aXSaTa ,- - Me30Ha MOneKyn5ll S o6naCTH saneHTHbiX a n e K

TpOHOS1 KOTOpble MOryT 3aSHC8Tb1 HanpHMep, OT 'IHCna ypOSHeH M 8 30MOneKynbi 

NI. = 2L2 (~ : f\11 : f\v= 1: 2.2: 4). 
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s 2-
~ = 2u+ (l-u)(l+ -) 

1+ s 2 

(7) 

roe S - K03qxpHUHeHT nepeKpbiBBHHSl BTOMHblX BOllHOBbiX ljJyHKUHll, KOTOpblll 011Sl 

/20/ 
scex coeOHHeHHil paseH npHMepHo 0,3 • CTeneHh HOHHOCTH u MOJKHO Bbi'lHCllHTb, 

/20/ 
HCII011b3Yll PHil 3 1leKTpOOTpHUBTellbHOCTH 311eMeHTOB • npH 3TOM , eCllH 31leKTpOOT-

pHUB T ellbHOC Tb BOOOpOOB MeHbWe, 'leM BTOMB z ( KBK B MOlleKyne BOOb! H 0 
2 

TO nepBbill 'JlleH B ljJOpMyne (7) cnenyeT OIIyCTHTb, P eaynhTBTb l Bbl'lHClleHHll 

), 

''\_ 

no cjlop Myne (7) npHseueHbi a ra6nHuax I H 2 , B uenoM OHH cornacyiOTCSl c 3 KcnepH-

MeHTBllhHbiMH 3HB 'leHHSlMH , 

l1cKniO'leHHe cocTasnHIOT npenenhHbie y r nesonopoObi CH
2 

H C
7

H
18 

• OnHoll 

H3 npH'lHH 3 TH X OTllH'lHll B pS!OY yrnepona MO)I(e T 6biT b pOC T ( B 1,5 pa3a) BK11808 

p - COC T OSlHHSl B PH6pHOHyiO op6H T 811b npH nepexbne OT HeH BCbiiUeHHblX COeOHHeHHll 

/20/ 
K HBCbiiUeHHblM , ilpyraSl B03M0)1(H0C T b COCTOH T B CnenyiOIUeM: npH BbiBOOe !IJOp-

MYllbl ( 4) npennonaranocb, 'lTO Me3 oMoneK ynHpHaH op6HTBnh, c KOTopoil B03MOlKeH 

nepeXOO HB ypOBH H Me30BTOMB Pn- , CB Sl3bisaeT aTOMbi H H Z TOllhKO no~ 

napHo, EcnH1 onHaKo,npennono)I(HTh , 'lTO MeaoMoneKynHpHa H op6HTB11h npHHanne)I(HT 

BCeM BTOMBM MOlleKyllbl, T O MHO)I(HTellb Z- 2 
B ljJopMyne (4 ) HylKHO 33MeHH Tb HB 

n / ( mZ 2 + n) .. n/ m Z 2 Toraa COOTHOWeHHe (4) npHMe T aHa : 

• 

w = b t.. -E.,_,. _...;n:.__ 

~ mZ+n mZ 2 +n 
(8) 

Z H 
., 11 

KaK BllllHO H3 ra6nHu I H :.!, K03 qxpHUHe HT '1_( .. aLm/ n) a cny'lae yrn e nonopo-

OOB I!pHMepHO paBeH eOHHHUe H HeCKOJlbKO C.na 6 ee , '!eM BL , 38BHCHT OT BHOB 

opraHH'lecKoro coenHHeHHH, H o 3BMeTH O HaMeHHeTC H sHyTpH s-roporo nepHoaa 

( KpOMe OeKa6opaHa , CBOHCTBB KOTOporo 611H3KH K OpraHH'!eCKHM). 8 Clly'lae opra

HH'leCKHX COeAHHeHHH 38BHCHMOCTb ( 8 ) YllOBlleTBOpHTCllbHO OnHCLIBBeT aKCnepHMeH

TBllbllbie pe3yllhTBTbl ( TB611HllB 2), AHB11H3 Ta611HU ! H 2 nOK83biBBeT, 'lTO n epBB Sl 

rHIIOTe3a, npHBOOS!lllBSI K ljJopMyne ( 4 ) 1 npeOIIO'lTHTe llbHee , H B llBllbHel\WeM Mbl 6yneM 

HCII011b30B8Tb TOllbKO ee . 

3aBHC HMOCTb npHBeOeHHOH BepOS!THOCTH P (ljJopMyna (5) ) o T ~ upencTas-

neua Ha pHC . 1. Cnnow aaH npHMBH coo TBeTCTByeT 3Ha'leHHIO a
11 

= 1,29, KOTopoe 

nony'leHo ycpenHeHHeM Ko3¢¢HuHeHTa ~ no BTOpOMY nepH OOy ( CM , Ta6:I, 1). 

nyHKTHpHBSl llHHHSI COOTBeTCTByeT 3HB'leHHIO a L =I H npOXOilHT q epea TO'lKY p = I 

nnH sonopona. 
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s 2. 
Br. = 2u+(l-u)(l+ - ,) 

1+ s 2 

(7) 

K03<!><PIIUIIeHT nepeKpbiB8HIISI 8TOMHblX BOITHOBblX QJYHKUIIH, KOTOpb!ll: AITSI 

/20/ 
eHIIH paeeH npHMe.pHo 0,3 • CTeneHb IIOHHOCTII CT MOJKHO Bbi'!IICIT!iTb, 

/20/ 
SIA a neKTpOOTpiiU8TellbHOCTII aneMeHTOB • np11 3TOM 1 eCIT!i 3ITeKTpOOT-

CTb BOAOpOA8 MeHbWe, '!eM 8TOM8 z (K8K B MOITeKyne BOAbl H 0 
2 

), 

'!neH e !jlopMyne (7) cneAyeT onyCTIITb, P e3ynhT8 T bi Bbi'!IICITeHIIll: "'\_ 

(7) npiiBeAeHhl B T86ITIIU8X 1 II 2, 8 uenOM OHII COrnacyiDTCSI C 3 KCnepll-

~~~ 3H8'!eHHS!Mll . 

)'leHIIe cocTaB.riSIIDT npeAenhHbie yrneeoAopoAbi CH 
2 

11 C 
1 

H
18 

• OnHoll: 

3 TIIX OTITH'!HA B pS!AY yrnepOA8 MO)I(eT 6biTb pOCT ( B 1,5 p838) BKIT8A8 

lSI B rll6p11AHYID op611T8llb npll nepeXOAe OT HeH8CbiiUeHHbiX COeAIIHeHIIl\ 

/20/ 
Hbl M • ilpyraSI B03MO)I(HOCTb COCTOHT B CITeAyiDIUeM: npll BbiBOAe q>op-

npeAnonaranOCb1 'ITO Me30MOITeKynSipH8SI op611T8ITh, C KOTOpOH B03MO)I(eH 

~ ypOBHH Me308TOM8 P!7- , CBSI3biBaeT aTOMbl H 11 Z TOIThKO no~ 

nH,OAH8K0
1

npeAnOIT0)1(11Tb 1 'ITO Me30MOITeKynSipH8SI op611T8ITb npHH8AITelKliT 

8M MOITeKyiTbl, TO MHOlKHTenb Z- 2 
B QJOpMyne (4) HYlKHO 38MeHIITb H8 

~ n ) .. n/ m Z 2 Tor a a cooTHoweHIIe (4) npiiMeT e11a: 

w 
Z H 

m " 

= bJ-.2-,. ~ 
mZ +n mZ +n 

113 T86ITHU 1 II :.:!, KO::>tjJQJIIUHeHT ~ ( .. aL m/n) 

(8) 

e cny'lae yrnceonopo-

apHO paBeH eAHHIIUe II HeCKOJlbKO cne6ee, '!eM BL , 38BIICIIT OT BIIA8 

:Koro coeAIIHeHIISI, HO 38MeTHO 113MeHSieTCSI BHYTPII BTOporo nep11o.aa 

K860p8H8, CBOHCTB8 KOTOporo 6n113KII K OpraHH'leCKIIM). 8 cny'!ae opra

COeAIIHeHIIH 38BIICIIMOC1'b (8) YAOBneTBOpiiTCITbHO OniiCLIBaeT aKCnepiiMeH

•e3ynbT8Tbl ( T86ITIIJt8 2). AH8ITII3 T86ITIIU ~ II 2 nOK83biB8eT, 'ITO nepB8SI 

np11BOASIIU8SI K QJOpMyne (4), npeAnO'!TIITeiTbHee, II B Jl8llbHell:weM Mbl 6yneM 

~Tb TOITbKO ee. 

C IIMOCTb npiiBeAeHHOH eepOS!THOCTII p (QJopMylla (5) ) OT ~ npeAC TIJB-

11c. 1. CnnowHaSI npSIM8SI cooTBeTCTByeT 3H8'!eHIIID a
11 

= 1,29, KOTopoe 

ycpeAHeHIIeM K03¢¢11UIIeHT8 ~ no BTOpOMY nepiiOAY ( CM, 1'86:1. 1). 

tSI iliiHIISI COOTBeTCTByeT 3H8'!eHIIID aL =1 II npOXOAHT '!epe3 TO'!KY p = 1 

OA8. 

12 

1.(') 
t:) ..... 

~ 
t:)' r:::;:--. 

~ -

C\1 · 
_;...------.. 

'N j ~ 

-:i ~ 

g 
c::; 

~ 
~ 

C\1 
c 
C)" 

::-------- -\ J 
- =I: 
~ ~ ~ ~ ~ ~~ ~- 6~ ~ ~ ~ . ~-C) 

13 

t:: ,• 
~ 
+ ::. 

N 

~ ..... 
Jl 

~- t>: 0 ·~ :s: 0. t:l :s: 
<s: :..: ::; 
:s: :.:: 0. 
:.:: >. 0 
Q) e- :.:: 
:.:: 

"' <:! t>: 0 
Q) "' 8 ::; 
t>: ~ "' t: t:: f-o 
<:! g 

II< ::; 
0 "' () 

"' ¢11 ' Ill 
Q) >l "' 
f-o Jl "' g f-o t>: 
:.:: () "' 
f-o 0 s 
~ ~ >l 
0. () >. 
Q) :s: Ill 
Ill Ill f-o "' () 
>< "' f-o 
- Q) il () e 
:.:: ~ 0 
~ • 0 =· 
Q) = ()- IQ 

~ ~~ - .. 
:s:N;:-Ii<ll: 

~ s: ,+ 
:t: N <l 

~ ~ :+ = 
Ill N ' ¢11 
<l ~ N 0 
0. .. -.. = 
u ~ ;;:;- ~ 

.._.. N Ill 

c-i 
u 
"' 0. 
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z' z" H 
k t D 

C KOBaneH THOll CBSI3b!O QJOpMyna 

(4) npHHHM8eT BH.Q 

W= 
'Lk (Z')-2 +a~f (Z") -1! 

(9) 

kZ'+ fZ"+n 

KaK cne.o.yeT H3 Ta6nHU bi 3, peaynhTBTbi Bbi'IHcneHH il no aToll <jlopMyne y.o.oeneTeoplt" 

Ten::OHO COrnaCyJOTCSI C 3KCnepHMeHT8nbHblMH .0.8HHbl MH. 

B coe.O.HHeHHSIX BH.O.a ( Z 'H 4 )Z" ( Ta6nHua 4) aToM Z" CBH38H c pa.O.HKanoM 

1201 
HOHHoll CBSI3b!O H He yqacTeyeT e npouecce nepexeaTa , T.e. a ' ' =0. ( Z ,.,.H 

4 
) - ' 

L 

OH BnHSieT TOflbKO Ha eep OSITHOCTb nepeoaa'lanhHOII noca.O.KH. B aTOM cny qae <jlopMyna 

(9) npHMeT BH.O. k=f=l, D=4) : 

w 4aL(z')-2 ( 10) 

Z"+(Z'+4) 

l1a nocne.o.aell <jJopMynbi cne.o.yeT, 'ITO eenH'IHHa 1/W .o.omKaa nHHellao aaeHceTb OT 

Z " • P eaynbTBTbi aKcnepHMeHTOB (pH c. 1, 2) no.o.Teep)f(.QaJOT aTo aaKnJO'IeHHe. 3To 

03H8'18eT, 'ITO npH nepBOH8 '18nbHOI! DOC8.0.Ke • Z - 38KOH" .o.ei!C TBHTenbHO BbinOn-

HSieTCSI 0 H eme pa3 CBHD e TenbC TByeT ~ Dp8BOMepHOCTH npHHSITOI'O H8MH o6mero DO.O.-

xo.o.a. 

5. B bi B o a bi, 

Opoee.QeHHbiA Bbime 8H8flH3 nony'leHHblX .B H8CTOHmeH pa6oTe 3KCnepHMeHT8flbHblX 

.0.8HHblX H8 OCHOBe MO.QenH "6onbmHX Me30MOneKyn• D03BOflSieT C.QenaTb Cne.o.yJOmHe 

BblBO.Qbl : 

I. Mo.o."nb "6onbWHX Me30MoneKyn• xopowo O!IHCbiBaeT nony'leHHble sKcnepHMeHTanb-

Hble ll8HHble. 

2 . BepoHTHOCTb aaxeaTa ,- -Meaoaoe eouopo.o.oM e rH.o.pH.o.ax ZH CHnbHO H3MeHSI-

·eTCH npH nepexo.o.e or nepHo.o.a K nepHo.o.y Ta6nHUbi Mea.o.eneesa. 

3. BepoHTHOCTb aaxaaTa ,- - Meaoaoe eo.o.opo.o.oM e eo.o.opo.o.ocouep*amHx eemecTeax 

cymeCTBeHHO 38BHCHT OT THUS XHMH'IeCKOI! CBSI3H. 3TO OTKpbiBSeT B03MO*HOCTb 

HCUOnb30B8HHSI peaKUHH (1) He TOflb KO .QflSI p83flH'I8HHSI CB060.QHOrO H CBSI38HHOI'O 

14 

119/ 
BOtlOp0.0.8 0 HO H .QnSI H3y'leHHSI XapaKTep_a XHMH'IeCKHX CBH3eA B B 

*amHx eemecreax. 

4. 0epBOH8'18flbH8SI !IOC8.0.K8 rT -Me30HOB Cne.o.yeT • Z - 38KOHy " . 
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5I cnOJIGiblX coenHHeHH H BHU8 z~ zr HD 
1!4 1 

C KOBaneHTHOH CB513bl0 ljlopMyna 

HMSeT BHU 

W= 
\k (ZT2 +a;:f (Z'') - 2 

(9) 

I 
kZ'+ fZ"+n 

ayeT H3 Ta6nHUW 3 , peaynhTSTbi Bbi'IHCneHHil no aToll tpopMyne ynosneTBOpit"' 

cornacyiOTCSI c aKcnepHMeHTanbHbi MH naHHbiMH. 

OeUHHeHHSIX BHU8 (Z 'H 4 )Z" (Ta6nHU8 4) 8TOM Z" CB5138H C p8UHK8nOM 
1201 

)-' HOHHOA CBSI3bl0 H He Y'I8CTByeT B npouecce nepeXB8T8 0 T.e. a " =0, 

b T TOnbKO Ha sepoHTH OCTb nepsoHa'lanbHoll nocanKH. B aToM cnyqae tpo~Myna 
MeT BHU k = f= 1 , D = 4 ) : 

W= 4aL(z')-2 ( 10) 

Z "+(Z '+4) 

•enaell ljlopMynbi cnenyeT, 'ITO senH'IHHa 1/W nomKHa nuaellao aasuceTb OT 

PeaynhTB Tbi aKcnepHMeHTOB ( pHc, I, 2) nonTseplKJlaiOT aTo aaKniO'IeHHe. 3To 

T, 'ITO npH nepsoaaqanhHOll nocanKe • Z - 38KOH " nei!C TBHTenbHO BbinOn-

H eme p83 CBHueTenbCTByeT ~ npaBOMepHOCTH npHHHTOI'O H8MH o6mero non-

5. B bl B 0 P. bl, 

•oseneaabiA Bbime aaanHa nony'leHHbiX .B aacToHmell pa6oTe aKcnepHMeaTanbHbiX 

aa ocaose Monenu • 6onbmHx MeaoMoneKyn• noasonHeT cnenaTh cnenyiOmHe 

~nb •6onbmHx Me3oMoneKyn• xopomo O!lHCbiBaeT nony'leHawe aKcnepHMeaTanb-

U8HHble. 

HTHOCTb aaxsaTa rr- -Meaoaos sonoponoM B runpHnax ZH 

npu nepexone or nepHona K nepHony Ta6nHUbi Meaneneesa. 

CHnhHO H3MeHSI-

SITHOCTb 38XB8T8 fT -Meaoaos sonoponoM B sonoponoconep*amux semecTsax 

CTBeHHO 38BHCHT OT THna XHMH'IeCKOA CB513H. OTO OTKpbiB8eT B03MO*HOCTh 

30B8HHSI peaKUHH (1) He TOflbKO AflH p83flH'IeHHH CB060AHOrO H CBH38HHOrO 
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BOUOpOU8 1HO H Ufl51 H3y'leHHSI X8p8KTep_a XHMH'IeCKHX CBSI3el! B BO.QOpO.QOCO.Qep-

*BmHX semeCTB8X. 

4. nepBOH8'18nbH851 nOC8.QK8 fT - Me30HOB cneayeT • Z -38KOHy " . 
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