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111 
B pa6oTaX neTpyxnna, npoxomxnna H ~pyrnx o6na~e~a peaxan z -ea-

BHCRMOCT.b ~nn nepeaapnnxn 

(1) 

OC:TanoDnnmerocn " -woaona, na n.npax »ollopo.na, cmtaann:oro » xnMH'I&C:Xl'!X fO<t-

,llHHGHHnX »HJ:IS ZmHn • npll HGH3MOHHOM liy'IKe rr- -MG30SOB H OAIIRSXOBO,!l TQp

M03HOl!: cnoco6nocTJI MHli!enea ( pB..Bnoe qncno o.cTaHOB()X ir--Meaollo~} oxaa~oel>, 

'ITO OTHOCHTGm.JUUI BEipOSITHOCT.b P peaiOXHI!: ( 1) B nem:ecTDG Z mH n liO 

11 2! 
cpaBHORIIIO C 11HCTbiM DO,IlOpO,IlOM II 11 011011& Mana 1!: pB..BHa Bb!pa)KGJnUO 1 : 

W z m nn P----- n 

m 

-3 z 

3J:Iec& a~, -nenH11Hllbl, xoTOpble aaBncn't nnm& OT nepn:o.~:~a L 

neena, X KOTOpOMy lipHHMJIG)KHT aTOM C aapnAOM SIApa Z 

KO atjl4JHIIH GliTbl llpRMGpHO llOCTOHHHb11 llpH'IGM 

( 2) 

Ta6nmtbl MeR.Qe-

BnyTpn nepnoAon 

/2/. 

D:Sm -o6'bncnen:nn 'I'axoro cnn&Horo ttoAaBnenna nAepHofi peaxnn:n ( 1) ·B · XHMH-. 

/3/ 
'IGCXHX COGAHHGHHSIX 6biJia HpGJ:IJIO)KGHa "MOAGJib 50JibiDHX MG30MOJIGfYJir .· 1 c_ornac-

HO KOTOpol!: 38XB8'1' rr -Meaona na nenpepbiBHoro cnexTpa B AHCH:peTHhifi nponc-

XOJ:IHT Bnaqane ne aa ypoBRII naonn:ponaHHbiX ·MeaoaToMoB p rr- n: ·z rr-, a na Mo

nexyMpHbiG op5l!TSJil! BCOl!: CIICTOMbl Zm rr-11 n • B aTOfi 6on&mol!: Cl!CTGMG· 

(.500 M.a. e.) 38 . C'IGT HapymeHHll IIGHTpanbHOfi CHMMGTpHl! HOJIH B03MO)K!Ibl HHTGH-

CHB.\Ib!O pa,llHai!liOHHbiG nepOXOJ:Ibl1 Hpli'IGM BGJIH'IHHa P AJIH peaKitHH ( 1) paBHa 

OTHOIDG.Im!O BGpOHTHOCTGfi w 
Nn 

w , 
Nn 

TGMbi Z1r-H na paa_.nenennbiG ypoBtm n 

p rr n Z ,- COOTBOTCTBGHHO. 

3 

nepexo.~:~oB c o5m:nx ypoBael!: N cnc-

n n' naonnposannhiX MeaoaTOI\:iOB 



' 141 
BepoRTHOCTb Taxoro pa~na~noHHoro nepexo~a paBHa 

I 
1 

a-,137 

4 8 
WNn'" Ta WomANn 

8 ... 2 
ANn'"(EN-En) lrNn! 

16 
ru0 = 4,1.10 cex; 

(3) 

m = 273; 

EN' En ... 
rNn 

aaeprnn cooT~eTc~:eyromnx ypo:enell: B MeaoaTOMHbiX e.nnamxax; 

MaTpli'IHblll: anaMeHT ~liHOnbBOro nepexo,na M8)!(Ay COCTOSlBHSIMli N 

n n, 

"t N n = f dr tP N "t tPn (4) 

nnSI nepexo~OB B OCHOBROe COCTOS!Rlle M9308TOMOB P" n z"- (n .. n'e1) 
. /3/ 

B pa6oTe TeopeTtt'l9CKli nony'IOBO 3H8'19BH9 BOnH'IHBbi P ( na OABY CBSI3b 

Z -H 6ea y'leTa axpannpo:exn): 

w 
P = Nn -4 -w-- .. z 

Nn' 
(6) 

Ill 
'ITO ae o'la.llb xopomo cornacyeTC5I c axcnepnMeHTOM • B ~anaoll: pa6oTe Mbi 

. /3/ 
yTO'IHIIM MO~OJ!b1 npe~nOlK9HHyro B pa6oTe t li OOCYAIIM cne~CTBHSI1 K KOTOpb!M STli 

yTO'IHeang-- npnBOA5IT. 

B qaCTS:oCTB: 6onee'no~po6ao paccMoTpnM npo~ecc nepBoHa'lanbBoro aax:eaTa 

"- -Meaoao:e na aenpepbl:eHoro cnexTpa :e ~ncxpeTHb!ll:i ncnpa:enM aeTo'IHocTn 

pac'leTa, .nonymeHHble paaee; qacTn'lno yqTeM axpannpyromee. :ennSiane anexTpoanol!: 

o6ono'IKII. · 

1 •. npe,nnonOlKIIM1 'ITO B MliW9Hli H3 'IHCTOro BOAOpo,na H 2 OCTaBaBnnBaeTCSI 

S 0 "- -Meaoao:e. B aToM cnyqae, cornacao cooTaomeanro nano<Pcxoro, Mbi aape-

rncTpnpyeM 0,6 • S 0 co6b!Tnll:. pacna.na " 0 -o2y oT peaK~nn ( 1)._ B Mnme,.. 

an na . :eemecTBB Z m H n C TOll: lKe TOpM03HOfi CfiOCOOHOCTb!O no-nyelKHO~y 

OCT8HOBIITCSI So "- -Me30ll0Bo Ho T.K. peaK~HSI (1) ·B03MOlKHa TOnbKO .Ha SIA-
. - /6/ 
pax :eo.nopo.na , To_ Tenepb nnmb S I M030HOB MOryT y'I{8CTBOB8Tb B ~eno'IK9 

,. . ./;. l ' .. ~ ... 

·,11 

•· :11
; 

'T ·.j ~ • f, . 

·I 

I 

I 
II 
;, 
' I 

~.f: 

·.tf.' 
I 
I 

:~ j 
)•~' 
! 

'l . 
i 4 ·-II ·'1;•. - ~~h·l,> 

l . . . ·'l'l· . • ,' .I 

-· . ' ; . ' '\. . ~·,'., :: f! 
! • ~:' J'. ·:;. ' 

---------,-__ - -- - - _ ______\ - .. h_-,. -" -

\ ~ 

peaxnnll: ( 1) - Te, KOTOpble nonann na o6mae ypo:emr cHCTeMbi .z "- H m n (OcTanb-
I . 

H8SI1 _ 6onbW8Sl t '18CTb M030HOB 

naonnpo:eaaaoro MeaoaTOMa 

(S 0 - S I ) , 38XB8Tb!B89TCSI no-npeJKHeMy Ha ypo:ean 

Z "- n :exna~a a peaxnn'ro ( 1) ae ~aeT). Qqe:en.nno 

s1 - s0 • a ( z > . , (6) 

r~e a(Zl<1 (6onee no.npo6aoe.o6cym.neane- nnJKe). 

2. OneanM Ty ~onro "--Meaono:e, KoTopaH c o6mero ypoBHH ·N no-npeJK,.. 

He My nona~aeT na n~po. :eo~opo~a n Bhi3b!BaeT neno'lxy peaxnnll: ( 1). nnn aToro 

cpa:ennM :eeponTnocTn W N n n W N n, cooT:eeTcT:eyromnx nepexo.no:e. ( B ~anb'Hen-

. meM paccMoTpHM TOnbKO nepexo~&I aa ypo:enn c n- n ' .. 1 

xo~hi cnnhHO no~a:eneabl). 

T.K. ocTanbHble nape-

/3/ . ( -
KaK HOK83b!B810T oneHKH pa6oTbl 1 OCHOBHOi! BKna~ B HHTerpan 4) npn 

naTerpnpoBaHHH B annnncon~anbHbiX xoop~nnaTax ~ . ., ~aeT o6nacTb 

~·d + _2_; ., - 1 ( ~ .. q +t2" ; ., .. r2- r2 ; r 1 n r 2 -paccTo-
RZ R R 

SIHHR ~o TO'IKH aa6nro~ennn oT npoToaa n 5Iltpa z COOTB9TCTBOHHOi R -pac-

CTORHHO Mel!(J:{y R~paMH B M9308TOMHbiX e~HBHUaX). noaTOMy BOJIH3H Sl~pa 

Z r .. r 2 .. ..!._ n .nnn nepexo.no:e 
x/ z 

N -+ n' B&IpaJKeane ( 4) npnanMaeT cne~yro-

mnfi BHA : 

f'Nn "" f d f'2 t/JN( f'2) r2 tPn'( f'2) 

r~e o6nacTb nHTerpnpo:eannH MOlKBo orpaHH'IHTb c!jlepoi! pa~nyca 

(7) 

1 
ro"'z (:e ~anb-

/3/ 
nel!.meM na.nexc 2 6y~eM onycxaTb). Ha pa6oThi cne~yeT TBKlKe, 'ITO aanpaane-

HHe tNn' COBna~aeT C MOlK'bR~epaoi! 0Cbl01 a OCTSnbHbiO KOMfiOHOHTbl MaTpH'IBOro 

aneMenTa ( 7) .. 0. 

BonaoBaSI !j!yHKilHSI tP n' ( r'> OCHOBHoro COCTOSIHHSI paBaa: 

a/.1 z 
t/JD,(;) = ..[ii -zr 

e (8) 

xl . /3/ - -
HeTO'IBOCTb1 ~onymeaaan B· pa6oTe , Bb13Baaa aenpa:ennhHbiM Bbr6opoM Ha-

qana oTc'leTa pa.nnyc-:eexTopa. , t npn Bbi'IHcneann MaTpn'liiOro ~neMeaTa ( 4) : 
BBH~y· HO.OpTOronanbHOCTll npHOJ!HlK9HHb!X BOnHOBbiX !jlyHKUilfi t/JN li tP i STOT 

' D 

B&r6op npno6peTaeT pemaromee anaqeane. 

5 



06mne ypOBRH EN CHCTeMbl Z 17-H RaXOltHTCH B oiSnaCTH :BR8UI.ImX 

a.lleKTpoHRhtX o6ono'leK aroMa, na paccTo~JmHX r., r N oT nnpa. B STOll: oiSnaCTH 

1 lt.liH BC&X aTOMOD1 Re3aBHCHMO OT De.liH'IHHhl 3ap!llta HX nApa Z, EN'"- "'2,;;" , 

r N,. m ( D Me30aTOMHh!X 9AHHIUiax), a BOIIHOBaH tilyHXtiHH ypoBHH EN pa:aaa: 

1 
t/JN .. r..jmp 

rAe m H p -Macca H KBa3HHMnyllbC M830Ha, 3TH COOTHOUI9RHH Bb!TeKaiOT H3 

, I /6/ 
MOAenn ToMaca-<t>epMn , ltOCTaTO'lRO xopomo npoBepOHhi sxcnepnM&l!:Taltbno n SIB-· 

.1IH!OTCH ClleACTBHeM 9KpaHHpOBKH 3apRAa SIApa BHyTpeHHHMH sneKTpOHaMH, 

Ha ycnoBHSI nenpepbi:BHOCTn BonaoBol!: tllyn~HH na paCCTORl!:HHx 
/6/x . 

unpa nony'IHM : 

tfN.,(_f_)li 
m • 

TorAa Ana MaTpH'IHoro sneMeaTa (7) nony'IHM no nopHAKY BenH'IHHhl: 

Tlpll N»l 

... .4 
.rNn'•"ro 

2 
EN- En"" Z/2 

c...!. lli~ < " li -2 
m .1-" = -) • Z 

vrr m 

n :aepoSITaocTb nepexona 

1T 3 2 
WNn'" 6a (<)o z 0,8.1010. 

0THOUieHHe BeP.C?HTHOCTel!:: 

WNn'/ = z
2 

WNn 

WNri' pa:aaa: 

2 -1 z cex 

r .,_!_ 
z 

(9) 

(10) / 

(II) 

(12) 

OT 

, ~.e. TOnbKO 0,6 • 51 I Z 
2 

Me3oHoB II3 o6mero qucna S 1 , nonaBUIIIX aa oiSmnl!: 

ypoBeab, Bhi30ByT peaxnHIO (1). H3 ljJopMyn (2)J(6) II (12) cneAyeT, 'ITO no cpaB-

nenniO c 'IHCTbiM BonopOAOM H 2 neno'!Ka peaxnnlt ( 1) B BemecTBe Z mH n CHltbHO 

nonaBneaa, nou'leM 

. x/ 
TaKIIM o6pa3oM Mhl IIecxonbKO aeo6bt'IHO ( 6e3 BBeAeHHH ~d!. l V'l.lll!l 

BnHHHne axpaanpoBxn: Ael!:cTBHTenbno, ecnn. sxpaanpoBKH aeT, TO t/J = (...Z...t 
N N 

n T.K. nnn Meaoaa B o6nacTn: r"' m N ,., z m , To npn r"' J;Z t/J. "' ( L) 314 

N m 

6 

.. 

p,. 2a(Z) 

z2 
' 

i 

( 13) . 

3. PaccMOTpHM nonpo6aee CTPyKTYPY KO~IIaHTil a ( z) • 1001'0pb11!: xapax-

TepnayaT Ty AO.ll!O 1T --Me30HOB OT IIOn.lloro HX 'lHCna S 0 , KOTOpaH nenana Ha 

o6mue ypo:BBH CHCTGMhl Zmrr-Hn ·• .: Tlpe)I{Jle Bcero OTM&THM ua:BeCTnh!ll: sxcne~n
).teaTanb.llhlll:. tilaxT: TOpM03HaH cnocooHOCTb 'IHCThiX aneMeHTOB npHMepao ·nponop!IHO~ 

. ( . . . /7/) 
HllltbHS HX aTOMHOMy '.IIOMepy TSK HS3b!BaeMblf!: Z -311KOH 4>epMn-Tennepa. , 

T.e, qucno· OCTal!ODOK 1T- -MG30ROB1 paCC'lHTaHHoe' Ha 1 3.110KTPOH1 llO'lTH HOC-. . . -~ . . 
TOHHHO ll l!e aaBIICHT OT BHlta BGUIGCTBa • CymaCTByaT ooni.moe 'lHCnO paOQT ( CMoj / ·· 

' I /8-10/ 
aanpuMep, ) , B xoTOphtx ltOKa3b!BaaTcH aapymenne · Z -aaxoaa <t>epMn-Ten-

napa n .. XHMH'IeCXHX C09AHH9HIIHX. HHAIIXaTopoM nponecca npH STOM cnyJKHT K~Koll:~ 
nHOO. stll«!JaKT C y'laCTIIeM· an!!Mel!TapHh!X 'l:aCTHll (pacnan p.- -M930Ha1 peaKniiH 

nepeaapHAX.~ ( 1) n T,n.). Onaaxo npii al!annae sTnx sxcnepiiMeaToB ae B_cerna 

paa_nii'laiOTSSI CTSAHII nepBoHa'lanbaoro aaxBaTa II nocnenyiOmero · nepepacnpeneneanSI, 

B TO_. BpeMH KaK STa BTOpaH CTilAIIH MOlKeT cymeCTBeHHO II3MeHIITb XapTIIHy nponec-· 
'I ' , 

ca nalKe B TOM cnyqae, ecnn nepBoHa'lanbaoe pacnpenenenne oniiCbtBaeTcst Z 

3aKOHOMo 

CTaBeM aa To'IKy apeanH <t>epMII-Tennepa n npennonoJKHM, 'ITO '!Reno Meao-

HOB, 3aXBa'leH~h!X B onpeneneHHOl!: '!aCTII CIICT9Mhl 

.110. IInOTHOCTII sneKTpO.Il.IIOrO Oonaxa B 

nponopnnoaa'n& Z H 
m n 

aToll: o6nacTII. TorJia, Y'liiTbi-

BaH, 'iTO Ka)I{Jly!O Bane.IITHY!Q CBH3b B MOneKyne ocymeCTBnHeT napa sneKTpOHOB .C 
. /12/ 

Kostll«!JHilH9HTOM nepeKpb!BaHIIH BOnHOBb!X tilYHKiliif!: 0,3 ~0;8 (eM ) 1 nony'IIIM 

cTpyKTYPY xostlltllnnneaTa a ( z l : 

0TCIOAa: 

a (Z) .. (0,3 f0,8) •--2-n_ .. b ~ 
· mZ+n mZ 

p ,:e a • _!!_ 
m 

-8 z 

(14) 

(15) 

x/ z -saxon YAOBneTBOpiiTenbHO BbmonaHeTcH B IIHepTHI,!X raaax II MeTannax II 
noBonbHO cunb.llo MolKeT aapymaTbcst B XHMII'Iecxux coeniiH~HHHx ( iranpuMep, nns . . 

C0 2 IIO'ITH B ltBa paaa1cM.f11/), 0A.IlaKO npH Bbi'IHCneHI!H KOSijJ«jJHJIHeaTa ;a(Z). 

3TO aecymecTBeHHO: HaM BaJKHO 3HI1Tb He oomee ·'IHC.liO aaxBa"'eHHb!X M930HOb1 a 
To, KaK OHH pacnpene~IH~CH no ypOBHSIM MOneKynblo 

7 

·~ 
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I 
! 

1 

TalUIM o6p&3oM, coBMecTaoe holieTDHe n:eyx MeumrsMoB - (I) nep:eona'!am.-
" ' aoe pacupet~aneHHe ,- .:..Meaoao:e no Z -aaxo.Hy"II 2) nocneny10mee nepepacnpe-

t~eneKHe cornaCHO ¢opMy~e (J2) - HpHBOAHT K )"AOBn.TBOpBT9n&HOMY cornaCliiO C 

SltCII9pHM9HTOMo 

.Llanee, C 3TOft TO'DCH 3p9.1m.II nerxo HOHS!.Tb OTC)"TCTBH9 pG31CliX Z -38BliCH-

MOCHA B CHCT&M4X Z1 Z 2 , ae conepJKamHx :eo.t~opo.t~a. llelicTBHTen~ono, ecnn na...: · 

pymeHBs 
1 

z -aaxona CBH38Hbl c nepepacnpenenenReM Mesono:e, sax:ea'leHHbiX :ena-
, .. 

'lane \HS 061IU18 ypOBJIII CHCT9Mb! Z I 11- Z 2 ( KOTOpb19 H8X0Al!TCSI B o5naCTH Ba-

neli'l'HbiX 8n9KTpOHOB CHCT&Mbl Z I Z 2 ), TO T8KH9 HapymeHHll nomKHbi. 5biT.h Manbl, 

HOCKOm.ltY, Ha MOn9IcynllpHbi9 Op6HTanH CHCT9Mbl: Z I 11-Z 2 3aXBaTb!BaeTC9: 3Jia'lli

T911bJIO M9HbiD9 M930HOB0 '19M H8 8TOMlrb19 op6HTbl: H30nHpOBaHHbiX M930aTOMOB , 

Z 1 rr- n. Z 2 11- Co&AHHeHHSI BRA a z mHn np9ACTaBn9:IOT ncKni0'19HH9:, T,K. B. 

XHMH'I9Clt~M coenHnenHH y npoTona aeT npyrnx snexTpoao:e, xpoMe snexTpono:e 

an. 

llnH 6onee cno:mHbiX :eemecT:e :anna n1 Z1 n2 Z 2n H (nanpnMep, 

C2 HG o H K T.n.) uano:meHHaSI cxeMa nponecco:e upl!:eonnT x cooTnomennro .. 

-2 -2 
a1 k 1 Z 1 +a2k 2 Z 2 p- ' ' 
n 1 Z1 +n2Z 2 +n 

rAe k I H k 2 

· k 1 +k2 •n 

'IHCnO CBH31i1JI: aTOMOB Z 1 :a Z 2 C BOnoponoM ( 0'16Bnnno, 

IIpH , , k 2 • n 2 • 0 k 1- D l nl • m, H Mbi B03BpamaeMCSI .X npe:m-

.a:ea 4>opMyne ( 15)). 

B STOA CBSI3n npencTaBnSieT Tax:me nnTepec naMepeHne :eepOSITHOCTn p ' :e 

apOM8TH'19CX~X C06AH.ii9HHliX ( 6eH3,0IIIil C6 H 6 H T.n.) t ToXo CTpyxTypa B8n9HTHbi:X 

()60n0'19K B T8KHX CHCT9MaX OTnH'IaOTCll OT CTpoennH CBH39lt B . H8Cblm9HHbiX yr

nliiBOAOponax (B aTaHe C2H 6 H T.n.). 
~ ' 

4. 'Mno:mnTen& ·...11.. Z YIJHTb!BaeT CHCTOMaTn'leCXHA xon 3aBHCHMOCTH Be- I 
m 1 r 

nn'lliHb! p C pOCTOM z u a:e oTpa:maeT oco6ennocTe1l: XHMH'lecxoro cTpoenn~ 

BemeCTB,· B 'l8CTHOCTH HX.II9pHOAH~9C~HX CBOJI:CTBo C TO'IKH 3pennH 

CT8BII9HH1l: B9nH'IHH8 XOa4>4>~HeHTa a aaBHCHT OT MHOrKX IIpH'IHH 

a) oT xapaxTepa c:eHaH Me~y aroMaMH: nnH xo:eanenTHolt c:eSI3H oH non:mea 
\ . ., 

6bi:'J':& 6on&me, 'ISM nnH nonnoll:, T.x. :e nep:eoM cny'lae nnoTnocT& snexTponnoro 

ol5naxa MOJK)lY aTOMa~tH Bb!ID9j 

8 

6) oT cny'lafiHbiX pe3oaanco:e :e ceqennn 3ax:eaTa (6nnaxnn.x aynro ypo:eeH& 

H T.n.) j 

B) OT 'IHCna B03MO:lKHbiX COCTOHHHll :e'o6nacTH.BH9IDHHX aneKTpOHHbiX o6ono-

'!OK Monexynbi,. na xoTOpbie 11 - M930H MO:lK6T 3aXBaTHTbCH 113 H9IIp9pb!BHOro 

cnexTpa. O'le:en.tiiio, 'qTO -incno TaKHx cocTOHHHA pe3KO B03pacTaeT ·npn nepexone x 

HOBOMY nepnony L Ta6nH!lbi MeMenee:ea, n STO oTpa3HTCSI na :eenn'lnne xostl>-

!jlnnnenTo:e ·a= a L • 

5. PaCCMOTpHM H6XOT0phl9 axcnepnMeHTan&HbiO !jlaKTb1:0 KOTOpbl6 npn:eonl!T K Bbl-
/13/ 

sony 0 CTpyxType (14) AnSI xoa4>4>nnneHTa a(Z). npe:mne Bcero, B pa60T9 npn_ 

nayqennn MeaopenTreao:ecxoll: cepnn B xnMn'lecxnx coennaeanHx o6napy:men aaoMan&-

ao 6on&moti :exnan Kv -cepnn B o6myro nnTencn:eaocT;r:. J K -cepnn (nanpn-

Mep, nnH Cr J . .,. 0,22) • 3TH !j>SKTbl R9 ynaeTCSI o6'bl!CHHT& C TO'IKH apeHHll 06b!'I-
V /14/ . 

HbiX xacxaJ:tHb!X nepexono:e , onaaxo npocTo IIOHHT&, nonyc'l;nB, 'ITo· npn TopMo-

:lKOHHH 'ISCT& /l -M930HOB aaxnaTbiB86TCSI H8 Bb!COK.H9 ypOBHH B o6naCTH BaneHT-

HbiX o6ono'leK n :e nan&aenmeM BCH Kv-cepnll BoannxaeT 3a c'leT nepexono:e c_ 

sTnx ypoaneti aa ocno:eaoa, MHHYH xacxan (nocnennee Bo3Mo:mno, T.x. :e aToM cny-
. . x/ 

'lae OTCYTCTBYIOT npa:enna OT6opa no op6HTan&HOMy MOMOHTy) • .LlefiCTBHTen&HO, 

y'IHTbiBaH, 'ITO B MeTannn'lecxoM xpoMe s4>4>exTnBHaH :eaneHTHOCT& Cr 
/15/ 

5,8 , nony'IHM oneaxy ( Z = 24) 

J .. 5
•
8 = 0,24 

v 24 

pa:eaa 

npnMepHO TaKall :me O~eHKa AJISI J:IOnH Me30HOB1 KOTOpbiO aax:eaTbiBBIOTCSI B 
/8/ 

o6nacTn :eaneHTHb!X snexTpoHoB, cnenyeT na pa6oTbi , rne H3y'laeTcH aToMHbili 

38XBaT p. --Me30HOB B XHMH'IeCKHX coennHOHHliX. 

0TMeTHM, 'ITO B onaoaTOMHbiX ra3ax. BKnaJ:t Kv -cepnn ·Men&me (nanpnMep, 
/16/ ' /14/ 

nnH Ar Jv"" 0,07 ) n npnMepno paBen pac'leTHoMy , 'ITO. Tax:me corna-

cyeTcH c aamnMn npeJ:tcTa:enennHMH. 

B 'IBCTHOCTH0 H3 STHX :me npencTaBnennti_cnenyeT, 'ITO cnexTp K-cepnn 

cnnbHO noHHbiX coennnenna ( HanpnMep, · CsCL , CsF' n T.n.) non)Ken 6biT& no-

no6en cnexTpy 6naroponHblx.ra3o:e. lleticTBnTen&ao, yxaaanne aa aTo B cnyqae xa-
- /13/ ' 

nHSI MO:lKHO.HaHTH B pa6oTe • 

· x/ /3/ 
~TMeTnM, 'ITO cornacao npeJ:tcTa:enennHM pa6oTbi· aTo nanyqenne non:mao 

6biT& nonHpH3o:eano :anon& ocn nnaenaon Monexynbl. HeHCHbi, onnaxo, xax cTenen& 
nonHpH38IlHH, TaX li CXOMS noCTaHOBKH COOTBOT.CTByiOmero. Oil~!Ta. 

9 



IToKa ,HeHCHO, ,KaK Bbi'IHCnHTb Koa4JijlnnneHTbi a L TeopeTH'IeCKH! B STOM rryHK

Te Me308TOMHan ljJH3HK8 COUpl!KacaeTCn C KBaHTOBOH.XHMHefi H Hen36e*HO CT8nKHBa

eTcn Co BCeMn ee CnO*HOCTHMH, ITo.tt'Iep~HeM, OAH8K0 1 'ITO 3HaHHe. HX Heo6XOAHMO 

Ann ycrrewnoro rrpaKTR'IeCKoro ncrronb30Bannn o6napy*eHnoA cBn3n Me*AY xnMH'Ie-
. . . . /17/ 

CKHM CTpOeHI!eM Bem:eCTB H XOAOM Me308TO~HbiX rrponeccoB 

B 38Knro'Ienne Bb!pa*Sro rny6exyro 6naro.ttapHOCTb c.c. repwTeliay 38 liOCTOnH

noe BHI!Manue n HHTepec K pa6oTe, a TaK*e B.r. 3uaoBy, A.D.. Kommy, A.H.Myxuny, 

B.H. ITeTpyxuny u IO.D.. ITpoKowKuay 3a Mnor~'lncneHnbre o6cy*.[{eHHn. 
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