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Cornacuo cospeMeHHbiM npe,ncTasneHu.H~' Ji, sepo.HT
HOCTb .H,nepHoro JaXBaTa TT -Me 30HOB BOJJ:OPOJJ:OM 'IYBCTBH
TenbHa K pacnpe,neneHHIO nnOTHOCTH 'JneKTpOHOB CB.H3H 
H-Z s MoneKynax. B Mo,nenu "6onblliHX Me 30MoneKyn" snu.H·
uue :meKTPOHHbiX $aKTopos y'IHTbiBaeTc.H c noMOIQbiO KoJ$.
tfJnuneHTOB a,, BXO.D:.SIIQHX B Bblpa)f{eHHe ,nn.H .Bepo.HTHOCTH 
JaxsaTa W. Pauee ua p.H,ne KHcnopo,nco,nep)f{aiQHX KucnoT 
u ru,npooKuceii l 2

•
3 1 6bmo Ka'IecTseuuo ripounmocTpnposaHo 

COOTBeTCTBHe ifJMeHeHHH K03tPtPHUHeHTa a seiiH'IHHe pK
8
,. 

xapaKTepH3YIOIQeH HX KHCJIOTHOCTb. 
. QenbiO HaCTOHIQeH pa60Tbi .HBn.HeTC.H. nony'IeHHe KOnH

'IeCTBeHHbiX COOTHOilleHHH Me)f{,ny 3KCnepHMeHTanbHbiMH 3Ha
'IeHH.HMH K03tPtPHUHeHTOB_aH-Z lf·HeKOTOpbiMll tPH3HKO-xH
MH'Ie·CKHMH BenH'IHHaMH, JaBHCHIQHMH OT CBOHCTB JneKT
pOHHOH o6ono'IKH aToMa so.nopo.na s MoneKynax pa3nH'IHbiX 
oprauuqecKux ·u ~eopraHH'IeCKHX coe,nnHeHuii, npe,ncras
n.HIOIQHX co6oii CH-, OH-n NH-KncnoTbl. 

( 

liJMepemie sepoHTHOCTeii JaxsaTa W TT -Me30HOB 
H,npaMJ-: BO,nopo,na npOH3BO.D:HnOCb Ha CliHXpOUHKnOTPOHe 
JIRTI OHRH c ucnonbJOsauneM· annapaTypbi, onucauuoii 
s 

13
: Ko3$$nuneHTbi .nnH sb,nopo,nco,nep)f{aiUHX coe.nuuenuii 

ZmH~ ZlciH n''Bbi'IHCn.Hnncb no tfJopMyne 

ZmHn Zk Hn' w 
-2 '(Z ')-2 

a H-Z nZ . + aH-Z'n 

n + ·m Z + n '+ k Z' 
'• 

/1/ 

Bee peaKTHBhl, npnMeH.HBlliHecJI s JKcnepnMenTe, HMenu 
Ksann$nKauuro ." lJ)lA" unu "XlJ". )lnH H3 Mepenuii seiQe cT
Iia noMeiQanncb s cTeKnJIHHbie unu MeTannuqecKue KIOBeTbi. 

3 



H3MepeHHLie 3Ha'leHHH W H Bbi'IHcneHHLie no /1/ Ko-

3cP<lmuHeHTbi a H-Z npHBe.n;eHLI B Ta6nHue 1. B Ta6nHue 1 
o6pamaeT Ha Ce6H BHHMaHHe CHnbHOe H3MeHeHHe K03cPcPH

UHeHTOB a H-Z. B npOCTbiX rH,IJ;pH,IJ;aX 3neMeHTOB BTOpOrO 

nepHO,IJ;a C 3neKTpOOTPHUaTenbHOCTHMH 6onbiiiHMH, 'leM 

y BO.n;opo.n;a (~ z >I' H). TaK, npH nepexo.n;e OT HF K 'NH3 aH-Z B03pacTaeT 6onee 'leM B 'leTbipe pa3a. H3 pHc. 1 
BH,IJ;HO, 'ITO B Ka'leCTBeHHOM cornaCHH C npe,IJ;CTaBneHHHMH · 

·Mo.n;enH "6onLIIIliX Me3oMoneKyn" HMeeTcH :Q:apannenH3M 

Me>Jmy H3MeHeHHHMH K03cPcPHUHeHTOB a H-Z H CTeneHHMH 

HOHHOCTH CBH3eH a(%) no IJonHHry / 4 /, 

a,. .. 
2JO, CH~t .y NHI' 

2.00 ... 9 

1.60 

1.20 f H~o· 
0,80 

QHF 

11"' 

0 10 20 30 40 50. 60 70 80 (t," 
PHC. 1. 3aBHCHMO~T~ _K03cPcPHU:HeHTOBaH-z.DT CTeneHH HOH
HOCTH a (%) CBH3eH 'H-Z .n;nH npe.n;e.JtbHbiX rH,IJ;pH,!J;OB 
BToporo nepHo.n;a. .• i 

ConocTaBneHHe K03cPcPHU:HeHTOB a H-Z c KOHCTaHTaMH aB

TonpoTonH3a pK8 ·, npa6nmKeHJIO xapaKTepH3YIOmHMH KHC

noTHbie cBoiicTBa /Ta6nan:a ·2, pac. 2/, no3BOnHeT ycTa

HOBHTb ,IJ;nH npOCTbiX rH,Il;IJH,Il;OB cne.n;yromyro nHHeHHYIO 3a-

BHCHMOCTb: .. , ,:#-

a = [0,45 ±0,03 } +[0,039 ± 0,001] pK s. 
H-Z 
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Ta6mfua I 

Coe,IU1Hetme w3RCn.,10-3 au-~ 6'% 

HF' 0,66±0,08 0,53±0;06 60 

~0 l,.fo:rq6o t,-ti. :!:a:o· 39 

N% 14,2±0,9 2,32±0,14 IB 
• CH4 - 2,05±0,0~. 4 

H2o2 (94,5l.lon~%> 0,62±0,!3 0,35±0,08. 

H202 (33 ,3N.OJI~~n 0,!9±0,02 -
iVif4 G,50±0,50 I,43,±0,II 
NH,.L.; 4,0CJ±0,24 I,2CJ±0,07 

' . 

(NH2] 2 CO !,35±0,15 0,54±0,06 

(f/H2] 2 C$ . I,I6j;O,I2 0,57±0,06 . 

C6H10 · . 
. , 

9,0?~0,47 1.SO±O,OE. 

[C5H~h 5,48±0,31 1,18±0,07 

KH 0,28;t0,05 2,0CJ±0,38' 
I 

- --·-

c~:. Tad.mnzy 2. 

... 
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a,.. 
2,50 

-4 0 ' I J2. 11 20 Z' 28 32 J6 40 .U PK• 

PHc. 2. KoppenHUHH Me:>K,ny aenH'IHHaMH a H-Z H pKs 
/HyMepauHH To<Jei< no Ta6nHue 2/: · 

CooTHoweHHe /2/ .cnpaae.nnHBO B HHTepaane pK
8

. OT -l, 7 
.no 42. YMeHLwe.HHe a 8 _z· c ycHneHHeM I<HcnoTHOCTH HBnH
eTCH cne,llCTBHeM nOBLIWeHHH :mei<TpOOTPHUaTenLHOCTH a To·. 
MOB z, npHao.nHIUero K ~03pacTaHHIO :nonHpHOCTH ca.ilJeii 

· 'H-Z ao BTopoM nepHo.ne. · Ha npHMepe JapH:>KeHHLIX rpynn' 
NH j H H 30 + ; BH,llHO HanH'IHe. 3!lJ<IJeKTa non,o:>KHTen~!IOrO 
3ap11,na 151, npOHBnHIOIUerOCH B yMeHLWeHHH a 8 _z no 
cpaBHCHHIO C COOTBeTCTBYJOIUHMH HeHTpanLHLIMH MOneKyna
MH NH 3 H H 2 0. 

B pH.ny OH -KHcnoT /Ta6nHua 2, pHc. 3/ Tai<:>Ke HMeeTCH 
KOppenHUHH MC)KJlY K03<lJ<IJHUHeHTaMH a H-O 4JyHI<UHOHanLHLIX 
rpynn H I<OHCTaHTaMH aaTonpoTonHJa: 

aH_
0
=[1,18 ± 0,17]+· [0,43± 0,10][pKJ-14]. /3/ 
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TaCSmma 2 

1iJj 1 Coe.IniHeHRe 
~ pKa'* a~-i! PKs 

I. %0+ (H20+~o4) 0 34 + 0 04131 
. t - • 

-1,7 

2. HF 0,54 ± 0,06 ·.· 3,2' 

3. tiH4 +[11H4Hae] 1 00 + 0 1of1/ . ' - . . . 9,5 

4. (C5H6)2 1,18 ± 0,07 . 15 

5. H20 1,12 ± 0,20 I4 

6. l'li14 1,43 ± 0,11 25 

7. {I/H3 2,32 ± 0,14 35 
. .. 

8. CH4 2,05 ± 0,04 42 

9. ClJ:3COOH I 23 + 0 37/10/ I4,5 ' - . ••• . 

IO. (CH2)2(0H)2 2,27 ± 0~28 15,6 

II. CBa~H. 2 58+0 36/IO/ ' I6,7 ·' - . ; . . 

3 68 + 0 53/IO/ . I2. c2H50H ·. I9,5 ' - ' . 

13. c6H6 o 98 + o os/9/ - I0,2 . - . 
!4. @-CH3 I 00 + 0 Io/IO/ 6,8 ' - . . 
I5. @-:@ · o 82 + o og/9/ 

t - ' ' '"'. • ' ... J.. 

6,4 . . 

@)- COCH3 
/IOj•••• 

I6. 0,80 ± 0,05 . ' 6,I ; 

I7. -~- o,6I ± o~os/9/ '·4,5' 

(%j§). 
•l . _;· 

IS. O,Sf±0,0'1 -3,& 
., .. 

I9i ~-··· 0,59 :t: 0,06 
.. 4.1. .. 

a 
'" ' 

.. 
. -

Basrrli za. /5-8/. 1 .. .: 

• • ilP!IBe~eH!i ycpe,ItHeHH!ie aaa~ei\ID[ OH-c a pKs ,llJlJl roMoJlorzq. ecRoro 
pJI.Ita HOIJ.IaJIDHiiX napaibmioB" 9/. . . ,, . 

••• Koa@)HUReHTO....o · ,llJlJl-3THJleHrJIHROJIJJ B':JfcieH no noJlHoA Beposrr-
.· • HOCTH 3axBaTal3/nPH ·Qtf-C = I,44;t0,04._ O_. · ·· · · · · 
•••• . - /IO/ )laeTCSI ycpe.ItHeHHOe 3Ha'leHRe Qu-;c • 
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a*o 
,,00 

3,50 

3.00 

2,50 

2,00 

CH$0H 

[CHJ}.>H]i 

aso4r~--~~--~--~--~----L---~----
o '' 15 16 17 18 19 ·'20 p.Ks 

Puc. 3. 3aBHCHModTh Ko3¢¢uuneHTOB a OH-KucnoT oT 
KOHCTRHT RBTOIIpOTOllH3a pK

8 
· H-O 

YrnOBhie Ko3¢¢uuneHThi nHHEdiHhiX JaBHCHMOCTeii./2/ H /3/ 
paJnuqaroTcH MeiK.JW co6oii IIO'ITH B 10 paJ. IIocne~Hee 

MOiKeT 6hiTh o6ycnosn~Ho TeM, 'ITO B OH ·KncnoTax BoT

nH'IHe OT paCCMOTpetiHhlX Bhlllie IlpOCThlX ru~pH~OB HMeeT 

MeCTO IIepepacrrpe~eneHHe 3lleKTJlOHOB MeiK~y OCTOBHhiMH 

H ¢YHKUHOHanhHhiMH rpyrrrraMH 
11 1• rrpuso~HIQee K ysenu

'IeHHIO 'IHClla _17- ·Me30HOB, 3RXBRTbiBReMbiX Ha Me30MOlle • 

KynHpHbie op6nTanu rpyrrrrhr OH. 
B JaKniO'!eHne rroneJHO rro~qepKHYTh, 'ITO ycTaHosneH

Hhie Bblllie COOTHOIJ,IeHHH MeiK~y K03¢¢HUHeHTRMH aH-Z H 

. KOHCTRHTRMH KHCllOTHOCTH MOryT 6biTb HCII.Ollb30BRHbl ~llH 

OQeHKH COCTOHHHH KHCllOTHOrO paBHOBeCHH B paCTBOpax 

u KHHeTnim ero ycTaHosneHnH ~nH CH-,OH..:.,NH-n ~pyrux 
KHCllOT B o6naCTH BhiCOKHX. 3Ha1JeHHH pK 

8 
, r~e IlpliMeHeHHe 

KllRCCH'IeCKIIX MeTO~OB IIX orrpe~eneHHH HBllHeTCH 3RTpy~-
. HHTellbHhiM. 
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