
Pl2-93-129 

IO.B.Ho.pcees, JI.Bamapom• 

rA30XPOMATOrPAci>MqECKOE OTIPE,llEJIEHME 

<l>M3MKO-XMMMqEcKMX CBORCTB 

COE,llMHEHMR ACTATA. 

llpOCTpaHCTBeHHble xapaKTepHCTHKH 

•uw<I>w, By.z.anemT, BeHrpuSI 



~-

B ocuoae npou.eccoa, npoltcxoJt51~Hx npu u'cnOJib3oaauuu ra30)I(MJtKOCTHoii 

XpoMaTorpa<i>HH, JIC)I(aT <I>H3HKO-XHMH'IecKHC 3aKOHOMCpHOCTH. 83aHMOJtCHCT

BHC aHaJIH3HpyeMOro BC~eCTBa CO CTaKJtaPTHOH <i>a30H ODpCJteJI51eTC51 HX <I>H3H-:

KO-XHMH'IecKHMH napaMeTpaMH, 'ITo no3BOJI51CT nonOJIO)I(CHHIO nH:Ka ua xpo

MaTOrpaMMe ou.eu~Tb PAA xapaKTepHCrHK JieTY'IHX coeJtHHCHHH 3JieMeHTOB. 

TaK, YJteJibHhlii yJtep)I(HBaeMhiH o6beM aHaJIH3HpyeMoro 8e~ecrsa 51BJi51eTC51 

aocOJIJOTHOH BeJIH'IHHOH H HOCHT xapaKTep <I>HlHKO-XHMH'ICCKOH.KOHCTaHThl CO

CJtHHCHH51. HaMH. 6biJIH ua~eHhl 3KcnepHMeHTaJihHhle 3Ha'leHH51. YJteJI&HhiX 

YJtCP)I(HBaCMbiX OObCMOB ranOKJtHbiX npoH3BOJtHhiX 6eH30Jia, BKJIIO'Ia51 aCTaT-

6e~30JI, Ha anHC30HC-L npH pa3JIH'IHbiX TCMnepaTypax .KOJIOHKH .B6JIH3H TCM

nepaTyphl KHDCHH51 H3y'laCMOro COCJtHHCHH51 .• llp51MOC H3MCpCHHC 3TOro napa-

. MeTpa D03BOJIHJIO ODpeJteJIHTb TCDJIOThl HCnapeHH51 H TCMDCpaTyphl KHDCHH51 

. aCTaTapoMaTHlfCCKHXCOCJtHHCHHH ( l, 2 J.. _ . . 
HeauanHTH'IecKoe ucnOJih30Bauue ra30BOH xpoMaTorpa<t>uu noily'IHJIO pac

np(x:ypaueuue B CpaBHHTeJibHbiX paC'IeTaX <I>H3HKO-XHMH'ICCKHX KOHCTaHT BC

~eCTB, uaxoA51~HXC51 B .HCTHHHhiX ynhTpaMHKpoKoJIH:'IeCTBax (3-6 ]. 
B pa6oTe (2) 6b1Jlo noKa3aHo, 'ITO cy~ecrayeT JIHHCHHa51 3aBHCHMOCTh ra-

3oxpoMaTOrpa<l>n'leCKoro HMJtcKca YJtCP)I(HBaHH51 <I>YHKU.HOHaJihHOH rpynnhl ra

noreuos. ( dJ x) ~a HCDOJI51pHOH HCDOABH)I(HOH 4>a3e• OT <l>aKTOpa JtHCDCpcHOHHO-

ro B3aHMOJtCHCTBH51 D , onpeAeJI51CMOro COOTHOliiCHHCM 
• X .' . / 

a 
D - .. X 

x- (ro + rx)3' 

fAC ax- DOJI51pH3YCMOCTb a'roMOB ranoreHOB, r0 , rx- BaH-ACp-BaaJibCOBhl pa

JtHYChl <i>YHKU.HOHaJibHhiX rpynn cop6eHTa H cop6aTa~ 
l..fCXOJt51 H3 3TOH 3aBHCHMOCTH 6biJIH Ha~CHhl DOJI51pH3YCMOCTb aTOMa acra

Ta H pe<i>paKU.H51 CB513H yrnepoJt- aCTaT B apoMaTH'ICCKHX COCAHHCHH51X aCTaTa. 

llOCKOJibKY cy~eCTByeT KOppeJI51U.H51 yKa3aHHbiX BeJIH'IHH C DpOCTpaHCT

BCHHhiMH XapaKTepHCTHKaMH aCTaTa, TO, BCpo51THO, AOJI)I(Ha Ha6JriOJtaTbC51 Onpe..: 

JteJICHHaSI 3aBHCHMOCTb. npocrpaHCTBCHHhiX <I>H3HKO-XHMH'ICCKHX xapaKTCpH-

*lfH.QeKC y,qeplKHB8HHII cpyHKU.HOH8JibHOA rpynnbtl'IIJIOreHOB OPe~CT8B1111CT C~A pa3HOCTb HH.QCK

ca y,qeplKHB8HHII raJIOreHnpoH3BO.QHbiX 6eH30JI8 (/c6u5x) H HH.QCKC8 YACplKHB8HHII 6eH30JI8 

(/c6H6), H3MepeHHbiX npH Onpe.QeJJCHHOH TCMneparype KOJIOHKH. 
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CTHK faJIOI'eHOB OT ra30XpoMaTOrpa<I>H'ICCKOro HftJtCKCa YJtCp)I(HBaHH51 HX <i>YHK-

U.HOHaJibHOH rpynm>l. 1 

IJ.enbiO HaCT051.~CH pa6oThl 51BHJiaCb npoBepKa cy~eCTBOBaHH51TaKOH 3aBH

CHMOCTH H ou.euKa pAAa npocrpaHCTBCHHhiX xapaKTepHCTHK acraTa • 

.li,Jig 3TOro Mbl HCDOJib30BaJIH Ha~CHHhiC HaMH HftJtCKCbl YJtCP)I(HBaHH51 apo

MaTH'ICCKHX COCJtHHCHHH faJIOI'eHOB Ha HCDOJI51pHb1X )I(MJtKHX <Pa3aX ( 1 ): . 
: llo TeOpHH ra30)1(MJtKOCTHOH. XpoMaro'rpa<i>HH Ka)I(AhiH CTpyKTypHbr~ .3JIC

MCHT BHOCHT CBOH BKJiaJt B 3Hepru10 MC)I(M0JICKYJI51pHOro B3aHMOACHCTBH51 c' He

llOABH)I(HOH <Pa3oH: (7 ]. ,lJ,ng uenonSipHhiX crau.noAapHhiX )I(MJtKOCTeH: 3HepmR 

MC)I(MOJICKYJIRpHOro B3aHMOACHCTBHSI HCCJICJtYCMhiX BC~CCTB C HCDOJtBH)I(HOH 

<Pa30H B OCHOBHOM xapaKTCpH3YeTCR JtH.CnepcHOHHbiMH .CHJiaMH npHTR)I(CHHR, 
. ' . ' .• 

no3TOMY, i<aK HaM Ka)l(eTCSI, H3Meueuue 3apMosoro pacnpeJteJICHHR a PRJtY 

apoMaTH'ICCKHX ranOreHnpoH380JtHhiX HC JtOJDKHO CKa3aTbC51 Ha Bhl6paHHbiX Ha

MH 3aBHCHMOCT51X. 

11CDOJib3Y51 CpaBHHTeJibHbiC MCTOJtbl paC'ICTa, Mbl OOHapy)I(HJIH npRMOJIH

HCHHYIO 3aBHCHMOCTh PMa npocrpaucrseHHhiX xapa)<TepucTHK ranoreuos (ux 

3Ha'leuusi B3S1Thl H3 cnpa8olJHOH JniTepaTyphl (8-10 ]) OT ra3oxpoMani'ICCKoro 

HfmCKcayAep)lmsaHH51 HX <I>YHKU.HOHaJibHOH rpynnhl' y =AM +B. 
·•i•l '.' . . . . X 

B Ta6.n.l .if 2 npeAcraaneu~ Ko3<1><Puu.iteuTbl TaKux nuueuui>Ix.3a8ucuMo

cTeii, onpeJteJICHHbiX MCTOJtOM HaHMCHhliiHX KB3AP3TOB, JtJJR ranoreH6CH30JIOB 

H ranoreHTOJiyOJIOB Ha TaKHX HCDOABH)I(HhiX 4>a3ax, KaK CKBaJiaH H anHc30H-L, 

DpH TCMDCpaTYPe KOJIOHKH 16Q"C. . . 
' . ,. \ . .,1 .. 

Ta6.rtuu.a I. KoocJ>cl>uu.ueHTW nuueiiuoii 38BHCHMOCTH AJtll ranoreu6eu30JJOB Wtll KOTOphlx. 

JJ" = /~ •II X -/C II ) . . . . 
. 6 5 . 6 6 ' 

y CKB8JI811 anue3ou-L 

A 10-6 
B A 10-6 

B·· 

KoB8JieHTHbiH panuyc 1715 (3), 0,661 (I) 1573 (2) 0,676 (I) 

Bau-nep-&aanbCOB panuyc 1982 (4) 1,391 (3) 1823 (5) 1.407 (4) 

ATOMHbiH pllAHYC · 1546 (2) 0,716(2) ... ,1432(3). .0,715 (2) 

HoHHbiH panuyc x- 1984 (4) 1,399 (3) 1808 (4) - 1,416(5)_ 

ATOMHbiA otn.eM 22410 (50) 16,48 (4)' 20410 (60), . 16,71 (5) 

Meli<aTOMHoe paCCTOIIHHe c...:_x 1743 (3) I ;364 (4) ' 1601 (3) ' 1,380 (4) 
(B ranoreuapoMaTHKe) 

KoMuu.ueHThl Koppen'sru.uu nOJiy'lcHHhiX 3aBHCHMOCTeii 6biJIH ue HH)I(e 
0,99. -

3KCTpaDOJI51U.HOHHa51 OU.CHKa, BbiDOJIHeHHaR Ha OCHOBC Ha~CHHbiX COOTHO

liiCHHH, JtaeT JtJi51 aCTaTa 3Ha'ICHH51 onpCJteJI51CMNX BeJIH'IHH, KOTOpble DpCJt-:-. 
CTaBJICHhl B Ta6JI.3. . . , .-

{}; ~'-i.•.-;.'. ;;1i~~-~liC'mrJi \ 
9~~iW:1 acc~t.aonuul 

.6\1S11ttOTJili.O., __ 



TaMHI\8 2. Ko~Hf\HeHTbl JIHHeiiHoii JaBHCHMOCTH AJIH r8JIOreHTOJiyOJioB (NIH KOTOpbiX 
lJJ=I -1 ) .. 

x C
6
H

4
CH

3
X C

6
H

5
CH

3 

y . CKB8JI3H amte:JOH-L 

A 10-6 . 8 A 10-6 8 

KoB8JieHTHhti1 paAHyc 1728 (3) 0,636 (l) 1582 (3) 0,660 (l) 

8aH-Jiep-&aaJibCOB P3.11HYC 2014 (4) 1,361 (5) 1839 (3) 1,389 (6) 

ATOMHbiH P3AHYC 1549 (2) ,.J o;694 <2> 1423 (2) 0,715 (3) 

HoHHbiH p3JIHYC x- 2009 (4) 1,370 (4) 1828 (3) 1,398 (5) .. 

ATOMHbiH o00.eM 22580 (60) 16,19(3) 20620 (50) 16,49 (4) 

MeJKaTOMHoe pacCTOIIHHe C-X 1772 (3) 1,339 (4) 1612 (3) 1,363 (3) 
(B raJJOreHapOM3THKe} 

TaMHI\83 
.>. 

-
. raJicireH6eHaoJJbt • raJJoreHTOJI~OJibl JIHTeparypa 

CKB8JI311 anHeaon CKB8JI3H anHeaoH 

KosaJJeiiTHbti1 paJIHyc (A) C52 m. 1,52 (l) • 1,51 m. 1,52 (l) 1,46 [11) 
c' ' ,}.-

.. 
8an-Aep-BaaJibCOB P3.11JIYC (A) 2,38 (l) 2,39 (2) 2,38 (2) 2,39 (3). 2,32 [l) 
. . . 

ATOMIIbiH P3JIHYC (A) 1,49 (l) 1,48 (l) 1,48 (l) 1,480) ,J,46 [11) 

HonHbJH paAHYC AC (A) 2,39 (l) 2,39 (2) 2,39 (2) 
~ 

2,3 [12) 2,39 (2) 

ATOMII~IH o00.eM (cM3 /MOJib) 27,68 (7) 27,73 (8) 27,66 (8) 27,67 (9) 

MeJKaTOMHOe paccTOIIHHe C-At 2,23 (l) 2,24 (2) 2,24 (l) 2,24 (l) 2,24 [13) 
(s ranorenapoMaTHKe, A) 

Jl,aHHhle, DOJIY'lCHHhiC Ha OCHOBaHHH 3KCTpanOJI51IJ,HOHHhiX paC'lCTOB1 He 

o11eub OTJIH'laiOTCSI oT BeJIH'lHH, yKaaauuhlx s JIHTepaType H naimennhlx APYrH

MH paC'lCTHhiMH MeTO)l;aMH. 

Huon noAXOA K ou;enKe Q>H3HKO-XHMH'leCKHX xapaKTepHCTHK aCTaTa raao

.xpoMaTorpaQ>H'leCKHM MeTO)l;OM CBSI3aH C H3Y'lCHHCM DOBC)l;CHHSI•COC)l;HHCHHH 

ranoreHOB Ha pa3JIH'lHbiX DO DOJISipHOCTH HCDO)l;BH)KHbiX )KH)l;KHX Q>aaax ( 1 ,5 ). 
JI,JISI OIJ;CHKH DpoCTpaHCTBCHHbiX Xap~KTCpHCTHK1 CBSI3aHHbiX C OpHCHTaiJ;H

OHHhiMH H HHAYK~HOHHbiMH CHJiaMH B3aHMO)l;CHCTBHSI cop6aTa C HCDO)l;BH)KHOH 

Q>aaoii, Mhl HCDOJib30BaJIH ana'leHHSI HHAeKcos YACP)KHBaHHSI ranoren6enaonoB, 

\) 
IJ 

113BCCTHO, 'ITO pa3HHu;a B HHAeKcax YACP)KHBaHHSI OAHOro H TOro )ICC seiiJ;e- , 

Onpe)l;eJICHHbiX Ha CHJibHODOJISipHOH H HCDOJISipHOH Q>aaax. . ·~l-

CTBa Ha DOJISipHOH H HCDOJISipHOH )KH)l;KHX Q>aaax xapaKTepH3YeT ero XHMH'le- ! ' 
cKyiO npHpoAy, CBSI3aHHYIO c. sneKTpoCTaTH'leCKHMH cHJiaMH. ilaaHMOAeiiCTBHSI , 

Me)K)l;y MOJieKyJiaMH aHaJIH3HpyeMOro BCIIJ;CCTBa H MOJieKyJiaMH )KH)l;KOH.Q>a3hl. 
/ . 

4. 

B pa6oTe [51 6biJia o6uapy)Keua nHneiiuaSiaasHcHMOCTb MoneKyJISipuoii no

JISipHaau;HH ranoreu6euaonos OT pa3HOCTH HIJACKCOB YACP)KHBaHHSI Hx (Llfl>), . X 

H3Mepennhlx ua nonSipublx uenoABH)KHhiX Q>aaax H CKBanaue. llyTeM ::JKCTpano

JISIIJ;HH 6biJIH ou;eneHhl BeJIH'lHHbl. MOJieKyJi:Sipnoii ncinSipHaau;Hn H peQ>paKIJ;HH 

acraroeliaOJia, AHDOJibHhle MOMeHThl neKoTOpux apoMaTH'lecKHX coe)l;HnenHii 

aCTaTa H AHDOJibHhlii MOMenT CBSI3n C-At. 

Mhl o6napy)Krum, 'ITO noAo6HaSI aasHCHMOCTb na6JIIOAaeTCSI AJISI )l;pymx 

npocrpancrsenuhlx xapaKTepHCTHK acraTa (Ta6.ri.4>. BenH'lHna paanOCTH HH

AeKcos yAep)KHBaHHSI ranorenapoMaTHKH na DOJIH::JTHJieHrJIHKOJie-:-1500 H CKBa-

JiaHe naimeua Ha OCHOBaHHH )l;aHHhiX1 DOJIY'lCHHbiX B paOOTC · ( 1 ). .. . , 

JI,JISI )l;aHHhiX 3aBHCHMOCTCH KO::J<fxi>HIJ;HCHTbl KOppeJISIIJ;HH OKa3aJIHCb HC

CKOJibKO xy:lice (-0, 93)' 'lCM B DpeAbiAYIIJ;HX. no 3TOH npH'lHHC :ma'leHHSI BeJIH

'lHH, 3KCTpaDOJIHpyeMhiX AJISI aCTaTa H npe)l;CTaBJICHHbiX B Ta6JI.5, HMCIO~ pa3-

6 
. " . . . 

poe. 

T86JIHf\8 4. K~Hl\Hetril.l npHMOJIHHeiiHoii 38BH.CH~OCTH Y=AM~+B 
" 

y 

Pe!IJpaKI\HII aToMa ranorena 

lloJJllpHayeMocTI. Ho~~ x
Pe!IJpaKI\HII CB113H C-X 

raJIOreHfieH30Jibl 

A 8' 

0,0761 (2) ~34,23 (8) 

. 0,0336 (l) -13,42 (5) 

0,07iO (3) -29,62 (7): 

T8MHI\8 S 

raJiorenTOJIYOJJbl 

A 

0,0805 (3) 

0,0370 (2) -15,03 (6) 

0,0738 (4) -30,49 (8) 

raJiorenfieH30Jibl raJioreHTOnYOJJbl JIH,!~3 
Pe!IJpaKI\Hll aToMa acraTa (cM

3
/MOJJb) 

llOJJ!IpHayeMOCTb HOHa Af- a (A3
) 

Pe!IJpaKI\HII csii3H C-At (cM3/MOJJb) 

19,82 (7) 

10,40 (5) 

20,81 (8)' 

20,21 (8) 

10,77 (6)' 

20,93 (9) . 

19,3 [14). 

8,3 [15) 

20,1 [5) 

llpoaHaJIH3HpoBaHHbiC B )l;aHHOH paOOTC 3aBHCHMOCTH JIHWHHH pa3 DO)l;

TBCp)K)l;aiOT, 'ITO cyxu;ecrsyeT onpe)l;enennaSI CBSI3b Me)K)l;y HHAeKcaMH YACP)KH

saHHSI COCAHHCHHH aCTaTa H ero Q>H3HKO-XHMH'lCCKHMH xapaKTepHCTHKaMH. 

ra30BaSI XpoMaTOrpaQ>HSI HaXO)l;HT ycnemnoe npHMCHCHHC B HeTpaAHIJ;HOHHOH 

·WISI uee o6naCTH- B onpeAeJICHHH Q>H3HKO-XHMH'leCKHX BeJIH'lHH [16 ]. 
B aaKJIIO'lenHe aBTOphl Bhlpa)KaiOT OOJibWYIO 6Jiaro)l;apHOCTb JI.B.Bamapom 

H neu En Cyn 3a DOMOIIJ;b B onpe)l;eJICHHH maoxpoMaTorpaQ>H'lCCKHX HH)l;CKCOB 

YACP)KHBaHHSI apoMaTH'leCKHX coeAHHenHii ranorenoB, a TaK)KC B.l1.Co6onesy 

3a TCXHH'lCCKYIO DOMOIIJ;b B npoBC)l;CHHH 3KCnepHMCHTOB. 

5 
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