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KBAHTOBO-XMMHYECKOE MCCIENOBAHUE
2-THOKCO-4-OKCOCTIMPO(BEH3O[A]XTHA30JIHH-5, 1’-
IHUKJIOAJIKAHOB) B PEAKIIHWAX AJIKMIRPOBAHMSA

Metomom PM3 m3ydeHEl 37EKTPOHHOE M NPOCIPAHCTBEHHOE CTPOEHME 3-
3aMEIIEHHEIX 2-THOKCO-4-okcoctmpo(GersolAlxunasomun-53, 1-NHKI0aKaHOB) U
COOTBETCTBYIOINMX JEIPOTOHHMPOBAaHHBIX (IOPM, @ Takke HX WHAEKCH
PEaKUMOHHOM CHOCOOHOCTH B peakumax alKWIMpOBaHHS. PaccuuraHHbIE
BENFYMHEL 3a8pSOB Ha aroMaX, R-OpOMTANLHBIX IapHUaibHBIX IJIOTHOCTEH Ha
B3MO u HCMO 1no3poiaumu f[aTh KBAHTOBO-XMMHYECKOE OObBsACHEHHE
TONMyHeHUIO S~aiKANMPOBAHHLIX IPOLYKTOR.

KpantoBo-xmmuueckuii Metoni PM3 maer HnHambomee Onm3kme K
SKCHEPHMEHTATFHBIM Pe3yNbTaTsl B Cllydae reTepOLMKINIecKuX cucteM [1,2].
Hacrosimas paGoTa gBnsgercs MpoIOKeHHEM HCCIeIOBaHMN 0 M3yUeHMIO 3-
3aMeIeHHbIX 4-0kco- W 4-THOKcocTMpoOeH30[/|XWHA30IMHOB B PEaKIIiIX
ankwmpoBanus [3], a mMeHno 2-THOKCO-4-Oxcocmmpo(6eH30[/]xuHa30MHIH-
5,1’-mAKII0aIKaHOB) € pasHOOOpa3HEIMU 3aMECTUTEIIMHU y aToMa a30Ta N3,

(CHy,~ ©

In=1,R=H;lIn=1,R=Me;Ill n =1, R = HuKIOTICHTHT;
IV n = 1, R = HUKIIOTSKCHIT;

V n =1, R = nuxmonesrwimetwss; VI n = 1, R = muKIOrexcHIMeTHs,

Viin=1,R=Ph VIlin =1, R = p-ronum; X n = 1, R = p-amusur;

X=n=1LR=~¢6emsw;, XIn=1, R=¢enerur; Xlin=2,R=H;

XIIIn=2 R =Me; XIV n =2, R = nuxnonentir, XV n = 2, R = HMKIOreKCus;
XVIn =2, R = guxnonearuamerws; XVH n = 2, R = nUKAOTEKCHIMETHIT,
XVHn=2,R=Ph; XIX n =2, R = p-tomwr, XX n = 2, R = p-aumsun;
XXIn =2, R = 6enswr;, XXII n =2, R = denermn

OKCIEPHMEHTATLHO PeaKiis ANKWIHPOBaHUS 2-THOKCO-4-0Kcoctmpo(Oer3o-
[Alxvmazonun-5,1 -MHEKII0ANKAHOB) IPOBOAMTCS B ABE CTANAM — N0OaBICHHEM
KOH nony4aioT KajaueByo COTb, 32TEM ATKIITATOTEEUAOM 3TY COb ANKHIIU-
pyror [3].
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B kadecTBe MHICKCOB PEakIIMOHHOH CITOCOOHOCTH OBLTH BRIOPAHEI 3apsibl
Ha artoMmax (A1 3apsmoOBO-KOHTPOJHPYEMBIX peaKnui) H T-OJIeKTPOHHBIS
HmapIuaTbHbIE INIOTHOCTH (U1 OpPOUTAIEHO-KOHTPOTTHPYEMBIX PEaKiiuil).

JloctaTouHo OKeCTKHE TI'HOPOKCHN-WOH Oymer artakoBate aroM ¢
HauOONBIIAM IIOJIOXKHUTEIIBHEIM — 3apSaoM (3apsooBBI TEPMOTUHAMIISCKUN
KOHTPOJB). PaccumTaHHBIE paclpeieleHus 3apsgoB Ha aToMaX KadeCTBEHHO
omgoTvmHEl g wModekyn |—XXII. g Bcex MONEKYT CBOMCTBEHHO
HayMeHbITee 3HaUeHHe 3apsaa Ha atoMe a3zoTa Ny (Tabamma).

Hcxons w3 TeopHy pe30HAHCa COOTBETCTRYIOMIME aHHOHBI Mostekyst F—XXII
Tocrie ACTPOTOHHPOBAHUS MMEIOYBI0 MOTYT MMETH CIISAYIOINHE pe30HAHCHBIC

CTPYKTYPHL:

N. S N. S
_— Y .Y XY
-
T
R

i i

Pacuer mnuH B NOPSIOKOB CBS3eH COOTBETCTRBYIOIIMX AHMOHOB MOJIEKYII
—XXIIi pokaszan, uro Hapbonemmmd BKIa B JCIOKATH3AIHIO
OTPHIATENFHOTO 3apsAa BHOCAT PE30HAHCHEIE CTPYKTYPHI 1 U 1.

Pacyer 3aceNCHHOCTH MOJEKYISPHBIX opOuTamed merogoMm PM3
anpoHoB Monekyn Ii—XXIIi ceuperenpcTBYST O TOM, UYTO HaWOOMBMIAL
naprmaibHas T-opburtanbHas 1wioTHOCTE Ha B3MO cocpemoroueHa Ha atoMme
ceppl  (Tabnuiia), ©Wro TOBOPHT O €r0 BBICOKOH HYKI€ODHITLHOCTH.
Hanbonmpmryro ¥ mpakTU¥eckd OIMHAKOBYIO IUIOTHOCTH 3apsia UMEIOT aTOMBI
cepsl u Kuciopona. TakuMm o6pa3om, BEIOOp B KadecTBe HHAEKCA PEaKIIHOHHOH
CIoCcOOHOCTH T-0pOuTanbHOR MNoTHOCTH Ha B3MO Ha cramuy ankiIMpOoBaHHL
yoHa (OpOUTATBHEIN KHHETHYIECKHME KOHTPOJIb) IPHUBOANT, COIJIACHO pacderaM,
K €IHHCTBEHHOMY HAalIPaBICHHIO aTKIIHPOBAHKA — ATKITHPOBAHMIO IO aTOMY
CEpEbL

BrI6op 3apsma Ha aTOMe B Ka4ecTBe HHASKCA PEaKIMOHHON CIIocOOHOCTH Ha
CTafuy ACIPOTOHHMPOBAHUI H T-OpOHTANBHOM NaplMaIbHOH IIIOTHOCTH Ha
B3MO wHa craguu aJKwIMpoBaHHS A9 BceH cepum  2-THOKCO-4-
okcocrupo(ben3o] z]xrHa30muH-5, 1 -IMKI0aIKaHOB) [JaeT IOJHOE COOTBET-
CTBHE C JKCIIEDUMCHTAILHBIMH IAHHBIMM alKWIHpoBaHusa coenumeHmit XII,
XIX, XXI [4].
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Jannbie pacyeTon 3-3amemieHHbIX 2—-THOKCO—4—-oKkcocnupo(Gensolt|xunaszomnn—-5, 1'-uHKI10aIKaHOB)

3391

Monekysa 3apan (T-HeKTPOHHAA 3aceNICHHOCTh aToMa Ha B3MO) TA’Z" P (§§M3(1)3)— l}vgﬁ):ﬂifmgi
Ny Ney 3 0 o Car Cor Cao (kKan/mois) E(HCMO) s
1 2 3 4 5 6 7 8 9 10 11 12
I 0.196 0.076 -0.289 -0.338 -0.102 —-0.071 -0.102 —0.080 12.1 1.5 6.4
0.417) (0.241) (0.710) (0.061) 0.017) (0.092) (0.045) (0.064)
Ti —-0.244 0.052 -0.534 —-0.472 ~-0.129 -0.112 —-0.135 -0.052 —42.8 6.7 12.8
(0.432) (0.122) (0.753) (0.132) (0.001) (0.010) (0.0002) (0.011)
I 0.187 0.074 -0.303 —0.330 —0.103 -0.072 -0.102 -0.080 14.5 7.5 55
0.339) (0.179) (0.553) (0.029) (0.015) 0.076) (0.035) (0.055)
IIi —0.239 0.060 -0.531 —0.467 —0.129 -0.113 -0.135 -0.052 -38.1 6.7 11.2
0.434) 0.117) (0.756) (0.139) (0.001) 0.011) (0.0001) (0.010)
{1 0.157 0.053 -0.299 -0.305 ~-0.105 —-0.074 -0.102 —0.080 10.2 -7.6 5.4
(0.272) (0.059) (0.206) (0.025) (0.008) (0.051) (0.025) (0.035)
i -0.246 0.030 —0.536 ~0.446 -0.130 —0.113 -0.135 -0.052 —40.7 6.7 10.0
. (0.444) (0.093) (0.754) (0.126) (0.0005) (0.010) (0.0005) (0.009)
v 0.157 0.048 -0.299 -0.309 -0.105 -0.074 —0.102 —0.080 55 1.6 53
(0.227) (0.034) (0.160) (0.017) (0.006) (0.040) (0.019) (0.027) ’
Ivi ~0.249 0.019 -0.532 ~0.446 -0.130 -0.113 ~-0.135 -0.052 -435.5 ~6.7 9.6
(0.438) 0.094) (0.746) (0.120) (0.0004) 0.010) (0.0005) (0.009)
v 0.187 0.077 —0.309 —0.334 —0.105 -0.072 -0.103 -0.081 -0.8 ~7.5 5.3
(0.352) (0.221) (0.661) (0.043) (0.011) (0.066) (0.031) (0.046)
Vi -0.244 0.047 ~0.533 0.461 -0.131 ~0.112 -0.136 ~0.051 ~54.1 -6.7 9.0
(0.436) (0.100) (0.746) (0.142) (0.002) (0.009) (0.001) (0.007)
VI 0.183 0.078 -0.307 —-0.334 ~0.103 ~-0.072 ~0.102 ~0.080 ~6.8 -7.6 5.3
(0.335) (0.151) (0.439) (0.070) 0.011) (0.064) (0.031) 0.045)
VIi ~0.239 0.053 ~0.530 ~0.466 -0.129 -0.112 ~0.135 -0.052 -59.8 -6.7 8.6
(0.426) (0.108) 0.741) (0.138) (0.001) 0.011) (0.0002) 0.011)
Vil 0.143 0.133 -0.284 —-0.291 -0.106 ~0.073 -0.103 -0.079 51.8 =7.5 5.0
(0.292) (0.159) 0.411) (0.0002) (0.009) (0.054) (0.024) (0.038)
VIIi ~0.233 0.139 -0.477 -0.432 -0.130 -0.109 —0.134 -0.049 0.6 -6.5 9.8
(0.065) {0.010) (0.073) (0.031) (0.0005) (0.003) (0.0001) (0.004)




123!

OkoHyaHue TabL

1 2 3 4 5 6 7 8 9 10 11 12

VIl 0.146 0.135 -0.285 -0.297 -0.106 ~0.073 -0.103 ~0.079 422 -5 4.7
(0.029) 0.062) | (0.626) (0.009) (0.004) (0.009) (0.007) (0.014)

VI -0.232 0.143 ~0.477 ~0.434 ~0.130 ~0.109 ~0.134 ~0.049 -85 -6.5 9.0
(0.042) 0.087) | (0.870) (0.006) (0.003) (0.001) (0.0001) (0.001)

IX 0.146 0.153 ~0.291 ~0.297 ~0.106 ~0.073 ~0.103 -0.079 12.5 -5 4.0
(0.025) 0.059) | (0.629) (0.009) (0.003) (0.011) (0.007) (0.014)

IXi -0.231 0.148 ~0.479 ~0.435 ~0.130 -0.109 -0.134 ~0.049 -37.7 -6.5 7.4
(0.040) 0.087) | (0.865) (0.006) (0.003) (0.001) (0.0001) (0.001)

X 0.191 0.069 ~0.296 ~0.329 ~0.102 ~0.072 -0.102 ~0.081 45.8 ~15 5.4
(0.278) 0.157) | (0.545) (0.026) (0.013) (0.068) (0.031) (0.050)

Xi ~0.237 0.040 ~0.519 ~0.453 -0.127 ~0.111 ~0.134 ~0.052 -8.7 -6.8 8.9
(0.414) 0.096) | (0.706) (0.130) (0.002) (0.013) (0.0002) (0.013)

XI 0.192 0.086 ~0.308 ~0.346 ~0.105 -0.072 -0.104 ~0.080 38.3 ~16 5.1
(0.037) 0.061) | (0.378) (0.006) (0.007) (0.016) (0.009) (0.013)

XIi -0.229 0.066 ~0.524 ~0.480 -0.129 ~0.110 ~0.135 ~0.051 -162 -6.8 9.6
(0.045) (0.028) | (0.046) (0.018) (0.003) (0.001) (0.001) (0.001)

XI 0.199 0.086 ~0.285 ~0.345 ~0.107 -0.070 -0.104 -0.081 5.1 76 6.2
(0.372) 0212) | (0.594) (0.056) (0.015) (0.092) (0.048) (0.061)

XIIi -0.239 0.064 -0.531 ~0.478 ~0.133 ~0.111 ~0.137 0.052 -50.5 -6.8 13.6
(0.385) (0.112) | (0.673) (0.114) (0.002) (0.010) (0.0006) (0.009)

XIIl 0.195 0.088 ~0.302 ~0.343 ~0.107 ~0.071 ~0.104 -0.080 7.7 -7.6 5.4
(0.338) 0205) | (0.741) (0.048) (0.015) (0.086) (0.043) (0.058)

X -0.237 0.066 -0.532 ~0.470 -0.133 ~0.111 ~0.137 ~0.052 ~46.6 -6.7 12.4
(0.383) 0.102) | (0.686) (0.116) (0.002) (0.010) (0.001) (0.009)

XIV 0.193 0.081 -0.306 ~0.340 ~0.107 -0.071 ~0.104 -0.081 2.2 -5 53
(0.183) 0.133) | (0.506) (0.012) (0.009) (0.054) (0.027) (0.038)

XIVi ~0.234 0.060 -0.526 ~0.464 ~0.132 -0.111 0.136 ~0.053 ~53.4 -6.7 10.8
(0.410) 0.105) | (0.751) (0.127) (0.002) (0.012) (0.0001) (0.013)




geet

XV
XVi
XVI
XVIi
XVl
XVIIi
XVIII
XVIITi
XiX
XIXi
XX
XXi
XXI
XXIi
XX1

XXMi

0.156
(0.134)
-0.250
(0.434)
0.190
(0.327)
~0.236
(0.409)
0.186
(0.327)
~0.238
(0.386)
0.184
(0.088)
~0.223
(0.013)
0.185
(0.095)
-0.223
(0.004)
0.193
(0.074)
-0.222
(0.039)
0.173
(0.304)
~0.173
(0.245)
0.184
(0.207)
~0.239
(0.045)

0.047
(0.020)
0.016
(0.091)
0.084
(0.197)
0.058
(0.111)
0.082
(0.180)
0.057
(0.106)
0.209
(0.057)
0.164
(0.031)
0.216
(0.071)
0.165
(0.037)
0.236
(0.049)
0.172
(0.031)
0.066
(0.181)
0.236
(0.087)
0.055
(0.131)
0.030
(0.030)

~0.302
(0.039)
-0.532
(0.748)
-0.306
(0.548)
~0.531
(0.734)
~0.302
(0.227)
-0.533
(0.571)
~0.287
(0.292)
~0.472
(0.418)
-0.291
(0.261)
~0.474
(0.393)
~0.300
(0.305)
-0.476
(0.334)
-0.291
(0.530)
~0.584
(0.676)
~0.281
(0.405)
~0.539
(0.047)

~0.309
(0.001)
~0.443
(0.118)
~0.341
(0.036)
0.465
(0.124)
-0.342
(0.043)
~0.465
0.121)
~0.323
(0.005)
~0.449
(0.016)
-0.325
(0.008)
~0.450
(0.016)
~0.334

 (0.0004)

~0.449
(0.0005)
~0.350
(0.027)
~0.474
(0.057)
~0.386
(0.006)
~0.472
(0.019)

~0.108
(0.001)
-0.132
(0.001)
~0.108
(0.008)
~0.134
(0.001)
~0.109
(0.008)
~0.135
(0.002)
~0.105
(0.003)
~0.129
(0.002)
~0.105
(0.003)
~0.129
(0.002)
~0.104
(0.004)
~0.130
(0.002)
~0.104
(0.005)
~0.112
(0.0001)
-0.105
(0.007)
~0.131
(0.005)

~0.073
(0.018)
-0.112
(0.009)
-0.070
(0.059)
~0.110
(0.009)
~0.071
(0.058)
~0.109
(0.008)
~0.070
(0.001)
-0.108
(0.004)
~0.070
(0.0005)
-0.108
(0.004)
~0.069
(0.004)
-0.108
(0.004)
~0.071
(0.040)
-0.109
(0.001)
~0.074
(0.062)
~0.109
(0.001)

~0.104
(0.010)
-0.136
(0.001)
~0.104
(0.029)
~0.138
(0.0004)
~0.105
(0.030)
-0.138
(0.0003)
-0.103
(0.001)
~0.135
(0.0001)
-0.103
(0.002)
~0.135
(0.0001)
-0.104
(0.0001)
-0.135
(0.0003)
~0.103
(0.019)
~0.146
(0.001)
~0.101
(0.030)
-0.132
(0.001)

~0.080
(0.011)
~0.052
(0.008)
~0.081
(0.041)
-0.051
(0.008)
~0.081
(0.042)
~0.051
(0.008)
~0.078
(0.001)
~0.049
(0.003)
-0.078
(0.002)
~0.049
(0.002)
~0.078
(0.001)
~0.049
(0.003)
~0.081
(0.029)
~0.046
(0.001)
~0.088
(0.038)
~0.061
(0.001)

-0.02

-50.7

—62.0

~13.4

—67.8

54.2

44.8

-12.9

16.5

-41.7

56.0

6.7

66.8

11.3

5.6
11.7
52
9.0
5.0
8.8
5.5
9.9
5.2
9.1
49
7.4
5.3
8.6
5.2

9.6
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