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·nony4eH-Hble K HSCTORtqeM)I sj:>eMCHH 3KCnepHMCHTSilbHbiC AaHHbl€ 

nO AenOilRP.~3a~J.1).11 OT-p).II~ST€IlbHbiX MIOOHOB, OCTaHSBilHSaiOtql-1XCR B 

pa3Jl).II4HOf0 _POAS opraH).II4CC.KI-1X J.1 HCOpfSH~4eCKI-1X C0CAI-1HeHI-1.AX l , 

HC MOfYT 6b1Tb 06bRCH€Hbl Ha OCHOBe TeOp\.111-1 AenOilRPH3a~H&.1. B Meao

aTOMHOM KacKaAe AnA I-130lll-1posaHHoro aToMa/2:. B pa6oTax ~- 4 paa

BHTa $eHOMeHOI10flo14eCKa.A TeOp1-1R A€nOilRpH3a~J.11-1 AflR CilY~Sfl KOH

A€HCHPOBSHHbiX cpeA, no3BOhRIO~aR KS4CCTB€HHO, a B PRAe Cily~aes 

KOJ1J.14CCTB€HHO, J.1HTepnpeT1-1pOBSTb \.113MepeHHble BeJll-14&.1Hbl OCTSTO~HOiJI 

nOilRPH3aU,HI-1 MIOOHOB Pt.t, B npeAnOJlO>KeHHH XHMH'-I€CKHX B3SHMOACi1CT

BH~ MIO-Me30aTOMOB CO cpeAoW. 

,[laHHaR pa60ra npeAnpHHRTS C ~€J1bl0 np0A0Jl)I(€HHR HS~STbiX HSMH 

paHee CHCTeMaTH4€CKHX HCCileAOBSHH~ 3SBJ.1CHMOCTH ACnOilAPH3aUHH 

OTPHU,aTeilbHbiX MIOOHOB OT CBm1CTB CpeAbl. npoB€AeHbl J.13MepeH~ttfl 

B€IlH4HHbl P~, HS KHCilOPOA€ B OCHOBaH!-!RX H KHCilOTSX C o6~eW ¢op

My.noJ4 3 k Onfln sneMeHTOB II- VI nep!-10AOB. 4acTb peaynbTaTos 

ony6IlHKOBSHa paHee 6e3 nOAp06HOf0 o6Cy)I(A€HHR .!5/. 

3KCnepi-1MeHTbl npoBOAHI1J.1Cb Ha cenapHpOBSHHOM ny4KC OTpHua

T€IlbHbiX MIOOHOB C HMnyllbCOM 150 Ma8/C M€30HH0f0 KaHa.na~' 

CHHXPOU.HKilOTPOHa nRn OHRH /c npHM€CbiO OCTaHOBOK OTPH~STCilbHbiX 

nH-Me30HOB MeHee 0,2%/. BenH4HHa P~, H3MepRnacb MeTOAOM npe

ueccHH cnHHa MIOOHa e cna6oM nonepe'-IHOM /K Hanpas.neHHIO cnHHa/ 

MarHHTHOM nonen~ AnnapaTypa AilR onpeAe.neHHR P~ H MeTOAHKa 

o6pa60TKJ.1 3KCnepHMeHTanbHbiX ASHHbiX OnHCSHbl siB/, 8 nonyl.leHHbl€ 

Ha OnbiTe 3Ha4€HHR K03$$H~HeHTOB SCHMMeTPHH 311eKTpOHOB ~- -e -

pacnaAa 11a 11 /nponopu,HDHailbHble senH4HHaM P~, I BHOCHilHCb nonpas

KH Ha 3HepreTI-14eCKHJ4 nopor perHCTpa~HH 3Jl€KTpOHOB H H€3KBHBa

Il€HTHOCTb TOil~HH MHW€HeJ4; y4HTbiBSJ1Cfl TaK>Ke ¢OH 3JleKTpOHOB OT 

pacnaAa MIOOHOB, OCTaHaBJ1HBS~J.1XCR B C~HHTHilllR~HOHHbiX C46T4H

KSX. 

3J1€KTp0Hbl pacnaAa MIOOHOB J.13 18 -cOCTORHHH M€30aTOMa KJ.1Cilo

pOAa MHWeHei4 BbiAenRilHCb no speMeHH >KH3HJ.1 rtL~Z). · HcKiliO'-IeHHe co

CTaBJlflJlH MHWeHH H 2C 20 4 • 2H2
0 H HN0

3
, rAe BKllSAbl C H N cooT

aeTcTBeHHO He OTA€Il€H~ OT BKnSAS 0, noCKOilbKY apeMR ~H3HH M~Q

Ha B yrnepOAe H S30Te 6JlH3KH K 3Ha4eHJ.1~ B KHCilOPOAe. 0AHaKO 

AOflR M~OHOB, 3aXBaTJ.1BWHXCR STOMSMH C H N,3Ha4~TeJ1bHO MeHbWe, 

4eM aTOMaMH KJ.1CI10POAa, nOCKOflbKY B 3TJ.1X MOfleKynax Ha OAHH aTOM 

yrnepoAa HflJ.1 aaoTa npHXOAJ.1TCR TpH aTOMS KHCflOPOAa. 

MHweHH HaroTaBnHsanHcb H3 peaKTHBOB c MapKoH X4 H 4,QA. Co

Aep~aHJ.1e OCHOBH~X KOMnoHeHT AJ1R 6oflbWHHCTBa peaKTHBOB,COfllSCHO 

T€XHH4eCKJ.1M ASHHbiM,COCTaBJ1Rfl0 H€ MeHbWe 97% /cne~HaflbHOfO aHa-
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Ta6nHu;a 

ii)Q)JMYJ!B 0THOCHT8J!I>- CTerreH:r. !Iepmil coe,lti!HeHIIH li8JI ocm- liOHHOCTR IIOT8l!IIIIM 
TO'!HSH IIOJIR- C~l! HOHH38Il)m 
p;t3~11 :>- OH) BT'fr.B · 

ac 3 13/(sB) 
I 2 3 4 5 

LiOH 3 0,2I;t0,02 0,89 5,39 
B(OH)J 5 0,30_±0,06 0,63 8,30 
!i:1c2o4•2 H20 6 0,46_±0,05 0,43 II,26 
HNOJ 7 0, 74...0,IO 0,22 14,54 
H202 8 0 ~0 03141 0,06 I3,6I . -. 
NaOH II 0,21;t0,03 0,91 5,14 
Mg(OH) 2 12 0,30:!;0,03 . 0,86 7,64 
Al(OH)J 13 0,31;t0,05 0,79 5,98 
H2SiOJ 14 0,48;t0,06 0,70 8,15 
H3Po4 15 0,50::!:0,05 0,59 I0,55 
li:1so 4 ooo"x> 16 0, 65:!;0. 03 0,43 I0,36 
!i:1so4 (270°K) 0, 65_±0,03 
H2SO4 (77°K) 0,36:!;0,03 
HC104 17 0,67:!;0,05 0,22 I3,0I 

KOH I9 O,I6j:0,02 0,92 4,34 
Ca(OH) 2 20 0,14:!;0,07 0,89 6,II 
H2TiOJ 22 0,35_±0,05 0,79 6,83 
H3vo4 23 0,49_±0,04 0,76 6,74 
Cr(OH)J•2 H20 24 0,55_±0,03 0,76 6,76 
Co(OH) 2 27 0,24;tO,IO 0,70 7,86 
Oo(OH)J 27 0,41;t0,05 0, 70 
Ni (OH) 2 28 0,16_±0,08 0,70 7,63 
Jli(OH)J 28 0,28:!;0,06 0,70 
Cu(OH) 2 29 0,57;t0,04 0,67 7,72 
H2SeOJ 34 0,29:!;0,09 0,47 9,75 
H2Se04 34 0,49;t0,05 0,47 
sr(OH) 2•s H20 38 O,I4;t0,03 0,89 5,69 
Zr(OH) 4 40 O,I4;t0,07 0,82 6,84 
H2Moo4 42 0,33;t0,06 0,70 7,13 
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Ta6m·n.J,a /npo,llonJKeHHe/ 

I 2 3 4 5 

Cd(OH) 2 48 0,58j;0,07 0,74 8,99 
H2Te0

4 52 0,62:!;0,05 0,59 9,0I 
HJO) 53 0,66;t0,04 0,43 10,44 
H5J06 53 0, 70j;0,06 0,43 

CsOH 55 0,20j;0,05 0,93 3,89 
Ba(OH) 2•8 H

2
0 56 0, 19j;0,05 0,91 5,81 

H
3

Tao4 73 0,4~0,10 0,79 7,7 
H2wo

4 74 0,36j;0,06 0,74 7,98 
TlOH 81 0,50±0,05 0,70 G,II 
Pb (OH) 2 82 0, 70j;0,09 0,70 7,42 
Bi(OH)J 83 0,54j;0,04 0,70 7,29 

J1~3a X~M~4eCKOrO COCTaBa M~WeH~ He npo~3BO,QHJ10Cbl. PR,Q peaKTH-

808 CO,Qep}l{afl HeKOTOpoe KOJ1~4eCT80 80,Qbl. HanpHMep, KOH~eHTpa

~HR peaKTI-1808 H Cl0 4 , H 2 Se04 ~ LiOH, H 3P0 4 , KOH , H 2 S0 4 

COCTS8J1RI1a ;_,70%, ""80%, ,?: 80%, .2; 85%, -92%, -92,5%, COOT8eTCT-

8eHHO. 

nony4eHHble pe3yflbTaTbl no 3S8~CHMOCTH 8eJ1~4~Hbl OTHOCHTeJlbHO~ 

ocTaT04HOi:1 nonRPH3a~"'"' a/ac I a/a<f'Pg/P!'l' ac , P;.-
3HS4eHHR a, p!'l ,QI1R rpa$HTOBO~ MHWeHH/ OT aTOMHOrO HOMepa 

3neMeHTa npe,QcTaeneHbl 8 Ta6nH4e ~ Ha pHc. 1. A6con~THoe 3Ha4e

HHe eem14~Hbl OCTaT04HO~ nOJ1RpH3S~Ir11t! 8 rpa$HTe 1113MepeHO HaMH 

paHee
13

/ P; '=0, 194~0,011. 
l-13 3TH X ,QSHHbiX CJle,QyeT, 4TO HMeeT MeCTO nepHO,QH4eCKSR 3SB\.1-

CHMOCTb a/ac OT Z. 6eJ11t14~Ha a/ac J1111Hei:1HO 803pacTaeT OT HS4a-

na Ka}I{,QOrO nep~O,Qa K erO KOH~y, \.1 3Ta 3S8HCHMOCTb RBJlReTCR 

o61l\e~ ,QnR ocHoeaHH~ "' KHCnor I ,QllR nepexo,QHbiX 3IleMeHTOB IV 
nepHo,Qa 3Ta 3aBHCHMOCTb Bblpa>t<eHa xy>t<e/. HaK.noH npRMbiX, i,poee

,QeHHbtX 4epe3 3Kcnepl.1MeHTa.nbHble T04Kir1, yM.eHbwaeTcR npH nepexo

Ae OT BTOpOrO K WeCTOMY nep~OAY· 

06bRCH1r1Tb OTMe4eHHble BbiWe OC06eHHOCTI-1 MO}I{HO HS OCH08e npe,Q

CTaBneHHi:1/3,4/ 0 6biCTPbiX XHMH4eCKit!X peaK~HRX CB060,QHOrO Me30-

STOMa KHcnopo,Qa, ~Me~ll\ero 3neKTPOHHY~ o6ono4Ky aToMapHoro a3o

Ta Ill 0603Ha4aeMOrO ,Qan€:e CHMBOJlOM tl,N 1Me30a30T/. npH 3TOM 

6y.QeM nonaraTb, 4TO ,QllR Ka>t<,Qoro H3 coe.QHHeHI-1i:1, npe.QCTaeneHHbiX 

B Ta6111-1~e, epeMR BCTynneHHR Me30a30Ta 8 XHMI-14eCKy~ peaK4H~ 'O 

npH KOMHSTHO~ TeMnepaType cy~eCTBeHHO MeHbWe epeMeHI-1 ,QenOJ1RpH-

3a41-11-1 'cH 3S C4eT CBepXTOHKOrO 83alt!MO,Qea'iCTBit!R MarHit!THbiX MOMeH

TOB M~OHa It! napaMarHit!THOi:1 311eKTpOHHOi:1 o60J104KI-1 C8060,QHOrO Me3o-
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PHc,l. 3aBHCHMOCTb OTHOCHTenbHOH OCTdTO~HOH nonapH3a
IJ;HH alae oT Z I f - KHCJIOTbi, ~ - ocHoBaHHH/; .o;rm Co, Ni H Se HaHeceH&I .n;aHHbie AJIH coep;HHeHHH c BbicmeH 
BdJI€HTHOCTbiO. 

S30TS. 3aMeTI-1M, ~TO €CJll.1 nOJ10>1<J.1Tb TO> TCB, TO B€Jlt-11.H1HS a/ac He Morna 6bl 6btTb 6onee 0,3. 
npe,Qnono>+<eHHe To < 7 CB /npl-1 T 2: 270 K/ OCHOBbJBaeTCR Ha pe-3Yl1bTSTaX o6pa6oTKJ.1 3KCnepJ.1M€HTaJ1bHbiX ,QSHHbiX no TeMnepaTYPHO~ saBJ.1CI-1MOCH1 alae AJTR Me3oasoTa s H2 0 1-1 H20 2 /cM.I1,41 /: B€111-li..IYIHa a/ac B03pSCTS€T C pOCTOM T€MnepaTypbt 1-1 BbJXO,QYIT HS nnaTo npvt T::_· 270 K. B 3TOM ~ny'-lae Ha nnaTo alae- W d /(Wd+ WP ), r,Qe W_d H W p- BepORTHOCTH 06pa30BSHJ.1R ,QitlaMarHYITHbiX J.1 napaMarHr.1THbiX COe,Qr.1HeHr.111, BKJ1104SIO~r.1X Me30S30T. KaK XOpOUJO J.13BeCTHo19/ peaK~r.1H aToMaPHoro aaoTa HMeiOT npaKTH4eCKH HyneByiO 3Heprl-110 aKT~t~ea~J.1J.1. B onbrTax no ,qenon.Apr.13a~I-H1 11- -Me30HOB e H 20 2 TaK)Ke 6bt11J.1 nony'-leHbl AJl.A peaK~HI-1 11 N + H2 0 2 ~ H 11 NO + OH 3Hal.!eHr.1.A 3Heprr.1r.1 aKTr.1Ba~l-1111 nop.R,QKa 0,2 KKaJl/MOnb/1. 4 /. no3TOMY POCT alae c ysenr.14eH~t~eM TeMnepaTypbr np~-t T< 2 70 K o6ycnoeneH KOHKypeH~r.1el1 Me)KAY ,Qenon.Apr.13a~Hel1 aa c4eT csepxToHKoro saa~-tMOAel1cTsH.A MarHJ.1THbiX MOMeHTOB MIOOHa r.1 3JleKTPOHHOJ1 060J104KJ.1 CB060,QHOrO MeaoaTOMa 1-1 npeKpa~eHHeM ,qenon.APH3a~r.1H npH scTynneHI-11.1 MeaoaToMa 8 Xr.1MH'-I€CKyiO peaK~i-110 C 06pa30BaHr.1eM ,QHaMarHHTHoro npo,QyKTS, 

co,Qepma~ero MeaoaToM. 
B ,HacTO.AJ.4ei:1 pa6oTe TeMnepaTypHa.R aasJ.1C~-tMOCTb alae s o6-nacTH 77-270 K 1-1 nnaTo s o6nacn1 T 2:,270 K Hai:1,QeHbl TaK>Ke H AJl.R H2S0

4 /eM. Ta6nr.1~y/. ~nR APYrHx coe,Q~-tHeHH~ TeMnepaTypHaR aaBr.1CHMOCTb alae He HCCne,Qoeanacb. 
8 pe3YllbTaTe 6blcTpoH XHMr.14eCKOi:1 peaK~HH CB060,QHOro Me3oaaoTa C MOJ1eKy110i1 ')kQmHn 803MO>KHO o6pa30BaHr.1€ KaK ,QHaMarHr.1THbiX, TaK H napaMarHHTHbiX coe,Qr.1HeHHI1 MeaoaToMa. np~-t OTpbiBe rpynnbl OH 
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B03MO}I(HO /3Hepren14eCK~t~ BblrO.QHO/lO/ I o6pa3oeaH~t~e, Hanp~t~Mep, 
Alt1SMarH~t~THbiX M011eKy11 H- 1-1. ,N ,Q ' H- tl N+-o"': np~t~ OTPbiBe •• aToM a t-1 
BR3MO}I(HO o6paaoeaHitle napaMarHHTHbiX coe,Q~t~HeHvtt1 :1-0-uN, :1-0-=u N. 
11 N H "" AV1aMarHV1THoro 3 -11N=O.PeaK~HV1, BeAYil.lt-~e K o6pa3oeaHJ.110 NO, 
3HepreTV14eCKV1 HeBblrOAHbl /10(8 npV1HLJ,J.1ne B03MO>:<Hbl TaK>Ke peaKU,IIIV1 

npV1COeA~HeHHR c o6pa3oeaHHeM napaMarHV1THbiX coe,Qt-1H6Hitlali 3 -0-11 N-H 
"n" 1-N-OH. 

Bep!SRTHOCTb o6pa3oeaHit1R Tore ltlllltl. ltiHoro coeAHHeHHR 3aeH

CitiT/11,12/ B nepBOM npH611H>KeHitllll OT xapaKTepa CBR3et1 Me>KAY aTo

MSMitl ~t~ccne,QyeMbiX coe,QvtHeHvtH, onpe,Qem:jeMoro ceotlcTeaMH 3!1eKT

poHHoH 060J104Kit1 U,eHTPSllbHOrO aTOMS 3. 05bRCHeHHe nepHO,QH4eCKO-

ro xapaKTepa 1113MepeHHOH 3SBV1Cit1MOCTV1 alae OT Z OCHOBbiBSeTCR 

Ha npe,QnOJlO>KeHvtlll, 4TO nplll BCTynneHIIIIII B peaK~Itl~ Me30STOMa C 

OTPbiBOM rpynnbl OH o6paay~TCR npe~t~Myll.leCTBeHHO ,QIIIaMarHVITHble 

coe,Q~t~HeHvtfl, a c OTPbiBOM H - npelt1MYI!4eCTBeHHO napaMa rHIIITHble, 

1t1, KpOMe Tore, Ha npe,QcTaeneHVIRX o6 lti3MeHeHIIIIII /11.12/ xapaKTepa 

CBR3et1 ') -OH Ill H C OCTallbHOJit 4aCTbiO MOJleKyllbl npvt nepeXOAe OT 

H64SJ1a neplo10AS K ero KOHU,Y: C8fl3b 3- (Ofl) npVI 3TOM CTSHOBYITCR 

6o11ee KOBa11eHTHOt1, a CBR3b 0-H- 6011ee HOHHOJI!, nocK011bKy 

ltiOHHSR CBR3b RB11ReTCR 6011ee CVI11bHOH, C11e,QyeT Q)I(J.1,Q6Tb 7 4TO nplt1 

nepexo,Qe oT Ha4a11a nep~t~o,Qa K era KOHU.Y pacTeT pa3HOCTb ~E = 

= EH-EOH 3Heprlt1111 CBR3111 H 1t1 OH c ocTallbHoill 4aCTbiO M011eKynbl. 

3TO npiii80,QJ.1T K pOCTy OTHOCJ.1Te11bHOH eepORTHOCTV! o6pa30BSHVIR, 

Hanplt1Me.P, TaKoro Alt1aMarHJ.1THoro coe,Qit1HeHitiR IL N, KaK H- 11 N =0 

H, CJ1e,QOBSTe11bHO, I< POCTY B6Illtl41t1Hbl alae, 
Cne,QyeT no,Q4epKHYTb, 4TO ltiHTepnpeTau,IIIR nony4eHHbiX HaMH pe-

3Y11bTaT'oe He aae~t~cJ.1T a nepeoM np~t~6n~t~>KeHitllll oT Taro, pearvtpyeT 

/.1. N c pa,Qit1KanaMit1, o6paayiOW,Io1MvtCR e peaynbTaTe pa,Qiti0111113a cpe,Qbl 

B6!11t131t1 MeCTa o6pa30BSHIIIfl Me30STOMa /1/, J.1111t1 C Henospe>«,Q6HHb!Mit1 

MOJ1eKyJ1SMio1 JkOmHn , nOCKOJlbKY sepORTHOCTb pa3pb!BS C8R3e~ nplt1 

pa,Qit1011H3e TaKme aaelo1CHT oT HX xapaKTepa. YeM cna6ee CBR3b 

3-(0H),TeM c 6onbweH sepoRTHOCTbiO o6paayiOTCR cso6o.QHble pa,QJ.1Ka-

11bl OH 1o1 TeM 6onee sepORTHbiM 6y,QeT o6pa3osaHio1e AHaMarHHTHoro 

COe,QY1HeHitlfl H- /J.N=O; 4eM CH!lbHee CBR3b 3- (OH), TeM C 60J1bWe~ 
eepORTHOCTbiO MOryT 06pa30BaTbCR, HSnpHMep, pa,QVIKSJlbl g,.c KOTQ

pbiMH MeaoaToM MO>KeT AaTb napaMarHHTHoe coe,QHHeH~t~e /.1. NH. 
06bRCHeHVIe nony4eHHb!X ,QSHHbiX nO alae B rlti,QpOOI<ItiCfiX 

He 36BHCHT TSK~e 1t1 OT HeKOTOpOali AO!ll-1 ropR41t1X peaK~J.1ali Me30a3o

Ta, Be!llo14J..1HS KOTOpOt1 He npOTio<1BOpe4111T HS6!110,QaeMbiM TeMnepaTypHbiM 

aaBIIICJ..1MOCTRM ala 111, nocKOJ1bKY sepoRTHOCTb 11no,QxeaTa 11 OH 1-1111-1 H 
TSK}I(e 6yA6T o6paTHO npOnOpLJ,ItiOHa11bHOali 3HeprHio1 HX CBfl31t1. 

3KcnepHMeHTa!lbHble ,QaHHble no EH H EoH B l<ltiCJ'IOTaX lrl OCHOBaHH

RX, K co~aneHHIO, aecbMa cKy,QHbl/tO/ AJIR Taro, 4T06br nposep~t~Tb 
Ha111o14He Koppe11.R4Hitl Me>KAY alae 1o1 ~E. · C <l>1-13t.14ecKot1 T04KVI ape

HHR /11/ H3MeHeHHe 3HeprH"! CBR31o1 3-0H RBJlReTCR CJle,QCTBHeM lt13-

MeHeHHR pa3HOCTJ.1 3HS4eHJ.1ali nepBbiX noTeH~t.-161108 J.10HI-1364HVI ~l=i0-i3 
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PHc.2. 3aBHCHMOCTb alae 
OT CT€IT€HH HOHHOCTH CBH-
3H i. . 

L 

STOMOB KHCJlOpOAS H 3JleMeH
Ta. HaM npeAc,Taen.AeTC.R ee
PORTHbtM nOCTSBHTb B npH-
4HHHy~ CB.A3b H3M€H€HH€ OT 
nepHOAS K nepHOAY HSKJlOHa 
np.RMbiX, npOB€A€HHbiX 4€P€3 
3KCnepi-1M€HTaJ1bHbl€ TOllKI-1 
/eM. pHc. 1/ c H3M€H€HHeM 

- 3HS4€HH.R 3HeprHH CB.R3H 
E '::1-0 , ebraeaHHbtM I-13MeHe

HH.AMH 3Ha4€HH.A 13 /13 npH
B€A€Hbl B n.ATOM CTOJ16t.te 

0 TS6Jlvtltbt/ lt€HTPSilbHOrO 
STOMS. 113B€CTH0/13/, 4TO 

npH nepexoAe OT II K VI nepHOAY at-milHTYAa H3M€H€HH.A I 3 e 
np€A€JlSX nepHOAS YM€HbWS€TC.R. 

0,QHSKO IlY4We~, C T04Klr1 3p€HI-1.R HHTepnpeTSl.IHJ1 ASHHblX no a/a , 
XapaKT€PHCH1KOi:f .XJ.1MH4€CKO~ CB.A3H ')-0H .R8JlR€TC.R CTeneHb e~ 
HOHHOCTH i, Ha pHC.2 nOKS3SHS 3SBlt1CI-1MOCTb a/ac OT i/LieTBep-
TbJI1 CTOJ16e~ T86Jll.1~bJ/ ,QJlR Be ex nepHO,QOB. 3HaL!eHHR i B3RTbl no 
nom1Hry 

1141
• J.13 pHC. 2 BI-1,QHO, LITO I-1M€eTCfl n!l8BH8fl 38BHCI-1MOCTb, 

YA0B!leTBOpf.1Te!lb'H'OOnf.1CbiB810UI8R B€Ili-1LIL-1HY OCT8T04HOI1 nO!lRPI-138~1-11-1 
OTPI-1~8T€IlbHbiX MIOOHOB B rlo1,QPOOKL-1CfiX nO BC€~ Ta6Jllo1~€ 3Il€M€HTOB. 

3H8LI€HL-1.A alae ,QJlfl CO€,QL-1H€HL-1J:::i HeKOTOpbiX nepeXO,QHbiX 3Il€M€H
TOB IV' nepi-10,Qa 38M€THO HH>+<e COC€,QHL-1X no i. 3TO 06CTOfiT€IlbCTBO 
MO>+<€T 6~Tb nOHRTHO, €C!ll-1 ,QOnYCTL-1Tb AJlR CO€,QI-1H€Hio1J:::i 3Tf.1X 3Il€MeH
TOB H8JlH41-1e M€AJ1€HHOI1 /cpaBHL-1MO~ c epeMeHeM r~ (0) I penaKca~~-tl-1 
Cni-1Ha MIOOHS, Ha6IliO,Q8BWe~CR H8MH paHee ,QilR PR,Q8 OKHCilOB nepe
XO,QHbiX 3rieMeHTOB "' HeKOTOpbrx opraH~t~"4eCKI-1x coe.QL-1HeH~-t!:::i1151• Tor,Qa 
HCnO!lb3yeMbiJ:::i HSM\.1 8 HSCTORtqeJ:::i CTSTbe CnOC06 o6pa60TKI-1 BpeMeH
HO~ 38B\.1CHMOCTH per\.1CTpa~l-11-1 3Il€KTPOHOB MIO-pacna,Qa, ,QSIOUIHJ:::i yc
pe,QH€HHOe no Bp€M€HH H3M€peHHfl 3H84€HHe B€IlHLIHHbl OCTSTOLIHO~ 
nOilRPH38~HH, npHBO,QL-1T K 38HH>K€HHbiM 3H84€HHRM alae . 

3TOT apryMeHT, T8K me KaK H npHM€H€HH€ T€0P€TH4€CKHX 3Ha
LI€HJ.1~ i, MO>X€T. 6b1Tb L-1CnOJlb3088H H Aflfl 06bACH€HHR H€KOTOpOrO 
pa36poca 3H84€HI-1~ alae 0THOCI-1T€IlbHO n!laBHOI1 38BJ.1CI-1MOCTI-1 OT i. 
nocKOnbKY TSKOrO MSCWTa6a H3M€H€HL-1A 8 Be!lHLIHH€ alae COOTBeT
CTBy.IOT BpeM€HJ.1 pe!l8KCS~J.11-1 H€CKOilbKHM MKC, a HS 0CHOB8HHJ.1 CTa
TL-1CTI-1KJ.1, Ha6paHHO~ B H8CTORUII-1X I-13M€p€HJ.1RX, T04HOe onpe,Qe!leHHe 
TSKHX BpeMeH peilSKCS~I-11-1 H€803MQ)t{HO, 8 ,Q8IlbH€J:::iWeM 6y,QyT nocTae
Il€Hbl cne~~t~aJlbHble 3Kcnep~t~MeHTbl AJ1R onpe,QeneHHR epeMeHH penaKca
~"'"' CnHHS MIOOHa B H€KOTOPbiX rH,QpOOKL-1CRX, 
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3aMeH1M T8KH<e, I..! TO OTMe4eHHble HaMJ.1 B/16/ 3¢l¢'eKTbl - B03MO}!{H8fl 

He60llbWafl ,QenO!lRPI-13SU,I-tfl B BbiCOKOB036y>K,QeHHbiX C0CTORHJ.1RX MeSO

STOMa AfiR J.130llRTOpOB, ,qenOJ1Rp11!38~J.1R npH 3aeepweHJ.1J.1 KSCKa,Qa 

BC!le,QCTBJ.1e 3S,QepmKJ.1 B Me308TOMe 3anoJ1HeHHR 3JleKTpOH8MJ.1 .Qb1PKJ.1 

a K-o6onoi..1Ke 1-1 ,qp., epR.Q nH MoryT 6~Tb nPH4HHoH nepHO.QH4ecKo

ro XSPSKTepa 3SBJ.1CHMOCTH alae OT Z. · 
8 npe,QbiAYW.HX paccy>K,QeHHRX He npHHHM8110Cb BO BHYIMaHYie HSllH

I..lHe onpe,qeneHHOrO KOllHI..leCTBS 80~ 8 HeKOTOpbiX peaKTJ.18SX, 8 

TOM I..IYIC!le B KpHCT8llllOriii,QpaTaX. Ha11J.14He 60J1bWOrO KOI1H4eCTB8 

KPHCTannY1384HOHHOH 80.Qbl /HanpHMep, a cny4ae Sr(OH)
2 
·s H

2
o 

HilH Ba(OH) 2 • :S H2 0 I He HapywaeT 11HHeHHoH 38BHCYIMOCTH alae 

OT Z gfiR rH,Qp0KCY1,Q08 BHYTPH COOT8eTCTBY~W.HX nepHO,QOB /pHC.1/ 

Yl 388'-'IC'-'IMOCTH alae OT i /p111c. 2/. Ec11111 3TII! coe.QHHeHHR paccMaT

PHBSTb KSK roMoreHHble CMeCH Sr(0H)2 Hlll-1 Ba(0H)2 C 8 H20, 

TO CJ1e,QOBSl10 6bl O>K'-'I,QSTb 3HS4eHHR alae 6!1H3K\IIMIII K alae AJlR 

BO,Qbl' paBHbiMH 0 '40.±.0 '02 13
•
41

• O,qHaKO alae AJlR 3TH X COe,Q\IIHeHH~' 
no KpaHHeH Mepe, B,QBOe MeHbWe, 4eM ,Q.nR BO,Qbl. 3TH pe3yilbTSTbl 

.QilR Kpii!CTSllilOrH,QpaTOB He npoTHBOpe4aT npe,qCTSBileHHRM /17 I 0 803-

MO}f(HOH 11,Q\IICCOLI,HSU,IIII-1
11 MO!leKy11 BO,Qbl Ill nOTepe t.1MH YIH,Q'-'1Bt.1,QyanbHQ

CT\II B COe,Q\IIHeHVIfiX, C npe\IIMYUJ.eCTBeHHO HOHHbiM xapSKTepOM CBR3ei1, 

To ecTb ao.QHble H, OH a Kp~~!CTannon1.QPaTax a OTHoWeHY!'-'1 111x 

asa\IIMO.QeHcTBIIIR /a ,QSHHOM c11y1..1ae c gN I MoryT secTIII ce6R 

K8K COOTBeTCTBy~~He rpynnbl, 8XO,QRW.J.16 8 COCTSB MO!leKyll rH,Qpo

KCIII,QOB, 

no-BJ.1,QHMOMY, SHSil0rJ.14HSR Ct.1TYSLI,'-'IR HMeeT MeCTO J.1 8 ,qp'yri4X 

IIICC!le,QOBSHHbiX HSMIII rlti,QpOKCH,QSX, CO,Qep)!{S~YIX HeKOTOpOe KOJ11.11..1eCT

B0 BO,Qbl. 0.QHSKO 6onee no,Qp06HbiH aHan~3 pOll~ r~APST~pOBSHHOH 

BOAbl np111 B381.4MOAeiiiCTBIIIfiX Me308TOMa 8 Kpi-ICTS!ll10ri-1APSTaX Tpe6y

eT npOBeAeH~fl AOnO!lHltiTenbHbiX lti3MepeHitlill, KaK, Hanp~t~Mep, lt13Mepe-

HI.4.A 3SBI.4CI.4MOCTitl alae OT KO!lltl4eCTBS riiiApaTitlpOBSHHOH BOAbl. 
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