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Kak yxe ykaswiBanoch (cM. crp. 144), manuuue JuHefinoH na-
MATH B MOJUMEDHON liend MPUBOJUT K ee 0COGBIM (DH3HYECKHM CBOl-
crBaM [1] Tlosemenye moaekynbl Genka OnpelessieTcs CBOHCTBAMH
HelH KakK 1e/10r0, 31eKTPOHHO-KOHPOpMAILHOHHBIMY B3aHMONEACTBHS-
M (cM cTp. 146) 4 KOHKDETHBIMH OCOOEHHOCTSIMH MEPBHYHOH CTPYK-
TYypH — HH(OPMAUHOHHbIME XapaKTepHCTHKAMH, KONHPYEMBIMH Ha
reHeTHuecKkoM ypoBHe. Baxnas ¢usHyeckas 3ajfaua COCTOHT B ycra-
HOBJIEHHH CBSISH MeXJy MPOCTPAHCTBEHHBIM CTPOEHHEM MOJAEKYJbI
OesKa M NepBHYHOH CTPYKTYpPOH uenu Hiu uenefl, ee oOpasyomux.

Koueunasn wuenbp OHOPU3INYECKHX HCCACAOBAHHH 3aKAloYaercs
B (HU3UYECKOM HCTOJNKOBaHMM Onojoruyeckux dymkuuii OGenka,
npexne Bcero ero QepMeHTaTHBHONH PYHKIHH.

Bonpoc o cnocobe BOSHUKHOBEHHS NMEPBHYHOH CTPYKTYpPH! GeaKO-
BOH LLEMH B Npoliecce MAaTPHYHOTO cUHTE3a, HAYILETO ¢ HEOOXOAUMBIM
yu4acTHeM JpYrHX HHDOPMAUHOHHBIX MaKpoOMOJeKysa (MOJeKyJsa Hy-
KJASHHOBLIX KHCJOT), OpeAcTaBisieT co00f CROXKHYI0 (H3HUECKYIO
npoGsemy. B cB3u ¢ aTuM Bo3HUKaer ¢du3Hyeckas npobseMma reHe-
THYecKoro Kozna. IIpejncraBseHue o TeHeTHUECKOM KoJle HCXOIHUT U3
LPENNIONOKEHHST O CYLeCTBOBAHHH clelH(PHUECKOT0 MOJEKYAPHOrOo
MeXaHH3Ma npeBpalleH#st reHeTHYeCKol HHDOpMAUMH B CTPYKTYD-
HYI0 QYHKUHOHAJBHOCTh OENKOBBIX MONEKyA. DTO NPEANonoKeHHe
IMeeT (H3UYECKHH XapaKTep.

Hapsany c depmenTaTHBHBIM KaTanusom, OHodpH3UKa Hccleayer
W pyrie AuHaMuuyeckHe cBoficTBa OGeAKOBLIX MOJEKYJ], OTBETCTBEH-
Hble 33 MeXaHOXHMHUECKHe IIpOLECCH, 32 HMMYHOJIOTHUECKYIO 3a-
WH¥TY, 34 3anacaHue ¥ nepeHoc Kucaopona d T. A. COOTBETCTBEHHO
caenyer TOBODHTb O (H3HKE COKpaATHTEAbHBIX Oe/IKOB Kak OCHOBE
MEXaHOXHMHH, 0 QH3UKe UMMYHHTETA H Jaxke O (U3HKe OTAeNbHBIX
€enKoB — MHOTJIOGHHA ¥ TeMoryiobHHa, HanpHMep.

Takum oGpa3oM, 3anayu QU3KMKH OeJKa CBOAATCHA K CAENYIONIMM:

1) Teopernueckoe ¥ 3KcIepHMeHTaJIbHOE HCCENOBAHHE CTPYK-
Typbl GeNKOBBIX MOJIEKYN (& TaKXKe HAJIMOJEKYJNAPHLIX CHCTEM, KO-
TOpble OHK 0GPA3yIOT COBMECTHO C JPYrUMH GHOJOTHYECKH-DYHKUHO-
HAJbHBIMH BELlECTBAMH).

2) ¥Ycranom/enue CBSI3H NEPBHYHOH CTPYKTYpH GE/KOBHIX [ened
H NPOCTPAHCTBEHHOrO CTPOEHHA MOJIEKYJ OeNKOB,

3) UccnenoBanue pu3HueCKMX MexaHH3MOB OHocuHTe3a Oenka.

4) HccaenoBanue PH3HUECKHX MeXaHHM3MOB, JeXKallHX B OCHOBe
OHOJOrHYECKHX (PYHKUHEA OenKoB,

§ 4.2. KOHDOPMALHH NORHNENTHAHONA WENH

Iasi moHuMaHHsA CTPYKTypbel Geska HeoOXOAMMO paccMOTPETh
KOH(OPMAIHOHHOE CTPOEHHE NMOTHNENTHAHON [LENH.

Kak yxe cxasaHo, nmnentHgHas eAMHHUA Uen#, rpynna
~-CO—NH— pmeer nJockoe crpoenne (c¢M. ctp. 69). Crpyxryp-
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Hbie apaMeTphi TAKOH eMHHIbI, YCTAHOB/ICHHLIE B PE3yNbTATE PEHT-
renorpaduueckoro HCCienoBaHUsl Kak NENTHIOB, TaK H pSALa pol-
CTBEHHBIX COeqHHeHHu , npHBeaennl B a6, 4.1 [2—4].

Ta6nupga 4.1

CTPYKTYypuble napaMeTPHl NENTHAHBIX €xHHHL:
amuna ceaseir (B A) m yram Mexpy sEMu

c—c 1,53 < CCN 114°
C—N 1,32 < OCN 195°
N—C* 1,47 < C*CO 121°
C=0 124 < CNC*® 123°
N—H 1,00 < CNH 123°
co—ch 1,54 < HNC® 114°
C*—H 1,07 < XC"y 109,5°

3nech C* — yraepojHblli aTOM aMHHIOKHCAOTHOTO OCTaTKa, BXO-
namuit 8 uenb, CP — mepBoifi yraepoxusii atom 3amecrurens R, ko-
TOpbil MOXKHO npefacraBuTh B Buge— CPHy— R/, X u Y — aToms,
¢ KoTophIMH cBsizgaH C* Kak B OCHOBHOH leNH, TaK M B IPHBECKE.
[Toanoctbio BHITAHYTas nenn (Ges medopMauud BaJeHTHBIX YIJIOB
N H3MeHEHHH ANuH cBssefl) uMeer Tpauc-KoHDOpMANHIO, Xxapakre-
pH3YyeMYIO HYJEeBLHIMH 3HAUEHHSAMH yria ¢ NOBOPOTAa BOKPYI CBS3U
N—C®* u yrna ¢ nosopora Bokpyr cBs3d C*—C. Yron noBopora Bo-
kpyr nentuanod ceasu C—N, coepuusiomeli cocepnue MenTUHbiE
elUHHUIB], o0osHayaercss . B BHTAHYTO# Tpaxc-kKoHQOpPMAUUH OH
TaKXKe paBeH HYJIO.

Onuako takasa Koudopmauus He siBasieTcss Hanbojee cTabuuib-
Holl. Mexny aromaMHu KHcaopojaa KapGouuibabix rpymn C=O0 u
atoMamu Bojopona umuHHHX rpynn N—H o6pasyiotes somoposa-
HBle cBsA3H (cM. HuXKe § 4.3) c sHepruell oKoio 5 KKaA/MOAb:

Ne—o. HeN

/ AN

Haxoxnenne nauGonee ycToiuusoil KOHPOpMAUHH MOAHNENTHI-
HOM neny Tpebyer MHHHMH3ALHHK ee NOJHOH SHePIrHH, BKJIIOYAs sHep-
THIO BHYTPHMOJEKY/IAPHBIX BOJOPOAHBIX CBSA3EH.

He mnpoBops KoJAuyeCTBEHHOA MHMHHMH3auuH sHepru, I[loaunr
u Kopu onpenenuau Haubonee ycTofiuuBele KOHDQOpMAaUYU MOJHIEN-
THAHOH nelH, OCHOBLIBAACH HA [LAHHBIX DEHTreHOCTPYKTYPHBIX HC-
cAeoBaHHH MENTHAHLIX TPYNNHPOBOK H HA TEOPETHYECKOM paccMo-
TPEHUH TNJIOTHOH YNAKOBKH neneH ¢ MaKcHMa/JbHbIM YHCAOM BOJAO-
poaunix cesaseifi [5, 6]. Takux xoHdopmMauuil TpH.

HanGonbiee snauenne uMeer KoHdopMauus a-cnupaau, noxa-
sayguasg na puc. 4.1. JTa cnupajb XapaKTepH3YeTcss MOBOPOTOM
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BOKpPYT ocu Ha 100° 4 nepeMemienneM B1OAb ock Ha [,5 A Ha kaxaywo
NenTHANYI0 elHHUNY. COOTBETCTBEHHO HA ONWH MOJHBIA BHTOK CIIH-
panu mnpuxojautes 3,6 MeNTHAHOH eIHHHUB ¥ CMEIUEeHHE BJONb OCH
Ha 5,4 A. Bomopoauble cBA3H COENMHSIOT KapGOHHABHYIO TpyINy
nayHO# eNHHULH C HMHHHOH Tpymnmnoil,
npuHagsexamel dverBeprofi  mpeame-
creyromefl exunune. Bee rpynne C = 0O
¥ N—H, 3a HckawouenneMm KOHEUHbIX,
COE/IHHEHEl  BOMOPOMHBIMH  CBS3AMH,
CTpykTypa BecbMa KOMIAKTHA H, B IIPHH-
IuIe, MoXeT GRTb MOCTPOEHAa H3 JIOGHIX
AMHHOKHCJAOTHBIX OCTATKOB, 33 HCKJIO-
uyeHHeM IIpoJHJa, He COJlepPKallero rpyn-
nel N—H #u nosromy xe oGpasylomiero
BOJODOJHOH CBA3H.

a-CrHpaab Moxer OHTb 3akpyuena
BIpaBo H BAeBo. B mepBom cayuae ¢ =
= 132°, ¢ = 123°, BO BTOpPOM cCayuae
¢ = 228° = 237° (yrAb OTCUHTHIBA-
I0TCA OT ILAOCKOTO TPQHC-NOJIOKEHTs
pemn#). [Menruausie rpynner —CO—NH—
COXPAHSIOT B Q-CMHPAJH CBOIO ILIOCKYIO
cTpYKTYpy. MeHHO 3TO 06CTOATENBCTBO
U ABASAETCSA OJHHM H3 ONpeledsiolluX o
CITHPaAbHYID KOHGDOPMAIHIO.

[pyrae kondbopMaluuy ¢ MakcHMAJb-
HBIM HaCHIIIIeHHEM BOJOPOJHLIX CBA3EH —
HApaAALesbHAS U AHTUNAPAANEALHAR P~
gopmor — Nokasanel Ha pHc. 4.2 ¥ 4.3.
IT10 ynopsinodeHHble KOHQOpMauuu yxe
He OTAEAbHOH [eMH, HO COBOKYIHOCTH
uenefi, obpasylomell CAOHCTYIO CTPYK-
typy (pleated sheet). Lenu B f-dopme
He . HMEIOT IIOCKOTO, TPAHC-CTPOEHHS
(puc. 4.4). B napananenbHoll koHOp-
Mamuu ¢ = 61°, ¢ = 239°, B anTuHmapaanenpHoli ¢ = 380°, p =
= 325°. '

B-dopMa MoKer peanu30BaTbCA M B OTAEJbHOH IOJHIENTHAHON
I'elH B PE3YAbTATE €€ CHCTeMaTHueckHX Haru6os. CxeMaTHueckoe
n3obpaxkeHde Tako# Kpocc B-¢popmer nokaszaHo Ha pHc. 4.5. Oue-
BHJIHO, 9TO B MeCTax H3rHGOB yIriibl BHYTPEHHErO BPAILEHHS HMEIOT
3HAYEHHS, OTJIHUYHHIE OT YIJOB, CBOHCTBEHHHIX YIOPSANOYEHHbIM
YYACTKAM.

CymecrseHHast 0cO6€HHOCTb MOJIHNENTHAHON [eNH COCTQUT B CTa-~
6uAN3auHH BbJeAeHHOH Kou(dOpMAaUHH B pACTBOPE BOAOPOAHBIMH
cBsa3amu. Kak yxe ckasaHo, 0T60p OJHOTO poTaMepa o6GblYHOH MakK-

Puc. 4.1, Cxemartnueckoe
H306paxkeHHe Q-CIOHpa/iH.
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Puc. 4.2. CxeMaTtuyeckoe H306pakeHHe mapaJsJenabHoli B-(opMet.
CaneBa—cxeMma OTHAeNbHOH Iend.

Puc. 4.3, CxemaTyueckoe H300paxeHde aHTHnapaMJdeJbHOd B-popMbl
CiieBa —cxeMa oTaexabHofll gend.
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POMOJIEKY/IBI NMPOUCXOLHT B KPHCTAJIJIHUECKOM MOJIHMepe, cojpepxa-
IleM MHOXeCTBO MakpomoJiekysn (cm. crp. 125). B arom cmbicie
a-CIHpaJib H Kpocc f-¢hopma nojoOHBI KPHCTaNIaM — COOTBETCTBEH-
HO OJHOMEPHOMY H JBYMEDHOMY.

a- H B-popMbl — BaxKHeflIHe, HO He eJHHCTBeHHBle KoH(oOpMma-
OHH TOJIHNENTHAHHX nened. IlosHaMHHOKHCIOTA MOJUIVIMIHH

H O
A
NN\ N\

b N

o6pasyer JinGo B-popmy, au6o popmy II, B Koropoil Bce mosunen-
THAHBIE [IeNH NapaJjijieibHbl IPYT APYry H KaXpnasi U3 HEX o6Jiagaer
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Puc. 4.4, O6was cTPyKTypa NOJHIENTHRHON Puc. 4.5. CxemaTHIeCKOE H30-
uend B B-gopme. 6paxenue kpocc f-hopmer.

BHHTOBOH OCBIO TPeTbero mopsigka. Ilepexon oT OAHOH NMeNTHAHOH
eHHHIB K COCeHeH OCYIIeCTBAseTCS NPONOJbHEIMH NEpeEMeLieHd eM
#a 3,1 A u noBoporom BOKpyr ocu cnupajin Ha 120°. Ilenu yioxeHnl
B reKcaroHaJibHYl0 CTPYKTYpPY, Kaxjast 1eNlb COEJIHHEHA C IIECThbIO
COCEIHHMH BOJOPOAHBIMH CBSI3IMH. DTH OCOGEHHOCTH CTPYKTYPH
6ulia ycraHosJiensl Kpuxom v Puuem meromoM pentresorpaduu [7].
Crpoenne KpHcTa/iHueckoro nmosurnuinda [ nokazano Ha puc. 4.6
[7, 8]. Takoit cTpykType orpedalor yrisl ¢ = 100° 1 ¢y = 330°. Oco-
6oe cTpoeHHe MOJHIVIHILHHA ONpenessieTcst TeM, YTO [JIHIHKJA, B OT-
JIHUHE OT BCeX OCTaJIbHbIX aMHHOKHC/IOTHBIX OCTATKOB, HE COLEPKHT
06'beMHCTHIX pafHKajioB R.

C npyruMH crnenHdHueCKHMH KOH(pOpManHAMH MOJHNENTHIHBIX
nenel NPHXOLHTCS BCTPEUYATbCA NPH HCCAEJOBAHHH (GHOPHIISPHBIX
(BoJIOKHHCTBIX) GenkoB (cMm. HHxKe § 4.11).
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Kondopmannio GeskOBOH 1eNH KaK [EJNOr0 HJIH HEKOTOPOro ee
yuacTKa MpPHHSITO HAa3BHBaTb BTOPUUHOU CTPYKTYPOU.

PaccMOTpHM 3aBHCHMOCTH 3HEPrHH TMOJUNENTHIHOH ILenH OT
YIJIOB BHYTpPEHHEro Bpalllentst ¢ U 1p, 06pasyIioiie TaK Ha3blBaeMble
cTepudeckue kaptol [2, 4, 9].

Puc. 4.6. KpucraJasnuueckass cTpykTypa noJurauiuaa II,

Kondopmannonnasi sHeprHst IeNH ONpefeNsieTcst B3auMOMel-
CTBHEM XMMHYECKH HECBSI3aHHBIX aToMOB. OCOGEHHOCTh MOMMMENTH -
HOH 1emnyd, o6ycjoBjiHBaeMasi MJAOCKHM CTPOEHHEM MENTHAHOH TpPYII-
MBI, COCTOHT B TOM, 4TO YIVIBl MOBOPOTA ¢;, {; MAHHOTO [-TO 3BEHA
NMPakTHYECKH HE 3aBHCAT OT 3HAUEHHH VIJIOB $;—;, $;—1 COCELHErO
spena (memrugso# rpynnel) [2, 10l Ecau yris ¢;, ); BapeHpyIOT
B o0JsiaCcTH 3HAa4eHHH, He 3aMpelleHHbIX CTepHYECKHM IMepeKphiBa-
HHEM aTOMOB NENTHIHBIX TPYNI, COeIHHEHHBIX CBS3SMH I-TO H
({ + 1)-ro 3Bena, u €c/H OJHOBPEMEHHO BapbHPYIOT YIJIBI Piyy, Piti,
TO HE CYILEeCTBYET TaKOi KOMOGHHAuHH 3THX UeTHIpPeX YIJIOB, HPH KO-
TOPO# BO3MOXKHO CTepHYECKOe B3aHMojeficTBHe [-TO 3BeHa ¢ (i
+2)-M. B 3TOM CMBIC/Ie OMHNENTHAHAS Lelb HMEET OTPAHHUEHHYI0
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KOONepaTHBHOCTb U OJHXKHHE B3aUMOJACHCTBHA B HEH OrpaHH-
yeHul OJMKANHIIHMH COCEAsIMH, UTO NO3BOJISIET paccMaTpuBaTh MO-
po3ub KOHPOPMAIHOHHBIE 3HEPTHU MJsl OTIEJbHBIX AMHHOKHCJOT-
Helx octaTkoB [2]. OueBHaHO, UTO CTEpHUECKasi Kapra OJjis JAaHHOTO
OCTAaTKa CYILEeCTBEHHO 3aBHCHT OT NPHUPOMbl BXOAAINLEr0 B Hero pa-
nukana R. Takum o6pasom, MOXHO CHUHTaTh, YTO B3aHMOAEHCTBHS
B JaHHOH nMape NENTHAHBIX TPyNH XapaKTEPHBI [Jis aMHHOKHC/OT-
HOrO OCTaTKa, COeNUHSIOmEro 3TH rpynnsl. CooTBETCTBYIOIIHE pac-
yeThl GblJIH BNEPBHE NMpoBefeHbl PaMauyaHApaHOM ¢ COTpYZHHKAMH
[11]; B artoii paGore wHccenoBajicst MHMENTHA VIHIHA-L-anaHuH.
VHbiMu c/ioBaMH, HHAWACKHE YUEHBIE NMOJYUHIAH KOH(BOPManHOHHYIO
(cTepHuecKylo) KapTy ass ajiaHHHa. Pacuer nposojusicsi Ha OCHOBE
npocTefiliero NPeANnoJOXKEHHST 06 aToMax Kak o TBEpAHX chepax,
XapaKTepPH3YEMbIX BaH-I€p-BaaJibCOBBIMHM pajHycaMH, KOTOPble Ha-
XOJMJ/IM U3 JAHHBIX IO MEXATOMHBIM PACCTOSIHHSIM B MOJICKYJSIPHBIX
Kpucrasnax B tabx. 4.2 npHBegeHbl HOPMAaJbHBIE PACCTOSHHS ME-
K]y KOHTAKTHPYIOIIHMH aTOMaMH, yalie Bcero Hab/logaeMble B KpH-
cTajiax, H MHHHMAJbHBIE paccTOfgHUS, HAOJIOLaeMble MHIb B He-
MHOTHX CJyuasx. ’
Ta6auna 4.2 (2]

KoHTakTHHE PACCTOAHHS
MeXAy ATOMAaMH B NMOJHNENTHAAX

Obnupoe |MAHHMaDb O6piysoe |MAHAMaID.
Tapa paccTost- noe Tiapa paccTos- noe
aToMoB awe, A | paccTos- aTtoMos ane paccTos-
"1 nue, A ’ Hue, A
C...C 3,2 3,0 O...N 2,7 2,6
C...0 2,8 2,7 O...H 2,4 2,2
C...N 2,9 2,8 N...N 2,7 2,6
C...H 2,4 2,2 N...H 2,4 2,2
0...0 2,8 2,7 H...H 2,0 1,9

PaccMaTpuBasi MoTeHnHAJ TBEPABIX cdep, MOKHO, OUEBHAHO, MO-
JYUHTHh TOJIBKO Da3pellieHHbIe U 3anpelieHHbIe 06/acTH 3HAUCHHH ¢
u . Ha puc. 4.7 moxasanbl pe3ysibTaThl PacuyeTOB, NPOBEAEHHBIX
B pa6ore [11]. CnyomBEME JIHHHSIMHE OGBENEHBI 06GJIACTH, pa3pelleH-
HBlE NMPH OOLIYHBIX MEXATOMHBIX PACCTOSHUSAX, MYHKTHPHBIMH — NpH
MUHHMaJIbHBIX pPAacCTOSIHHSX, TPHBEJCHHBIX BO BTOPOM CTONGIE
ta6a. 4.2. Ha xapre noxkasaHel XoHpopManmHH 0paBoH H JIEBOH
c-cniHpaedt (op H 01}, MapaJ/ijieibHOH H aHTHNApaIeabHON B-hopm
(Bp ¥ Pa) mosmrnunuHa 11 u konnaresa (K). Anajoruusble XKapThl
GBI/ MOJIYUCHBI AJISt psifa JpYTUX aMHHOKHCJIOTHBIX OCTaTKOB (4, 12,
13]. EcrecTBenHo, uTo C yBeJHUYeHHeM pa3Mepa paaHkaJta R o6aacts
pa3peuIeHHbIX 3HaueHHH yIJIOB $, ) yMeHbluaeTcs.
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Pacuernl KoH®OOpPMAUNHOHHHX SHEPTHA NPOBOASITCS C HCNOJB3O-
BanueM GoJjiee TOYHBIX BblpaXKeHHH IJid noTeHuuasos. Ilorenmuan
cnaraercst U3 spdekra ckpeleHHbIX ¢Bsi3ed U spderra opHUeHTaIHHA
(cM. crp. 123). B ofmem BHLe OH MOXKeT OBHITH 3aMUcCaH B BHIE

U (¢, ) ="/U% (1 — 3 cos ¢) + 1/zU% (1 — 3 cos ¢) + Ek Ulr) +Ug.
' 4,1

IMorenuuan U(ry,) sanuceiBaercs aub6o B dopme (3,10) (cm.
crp. 124), 6o no Jlesnapa-Ixoucy

d. e,

.. ik ik R

v (rik) = "1 T 5§ » (4,2)
Tik Tig

rae din 4 e;p — COOTBETCTBYIOLIHE KOHCTAHTH AJIst apht aToMOB i, k.

Uc xapakTepH3yeT KYJIOHOBCKOE, 3JIEKTPOCTaTHYECKOE B3auMOJel-
cTBHE MeXJYy COCeJHHMH DapaMH MENTHILHLIX PPV, olpefesiseMoe

B, "/6:0 “/iﬂ '!7;0 i
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Puc. 4.7. CrepHueckas kapTa jJs L-ajaHuHa (0GbACHEHHE B TEKCTE).

ux CONLIUWMH JUMOJBLHBIMH MOMEHTAaMM, JocTuralomumu 3,7 nebad
(cm. cTp. 190).

Bapbeps BHyTpennero Bpamenust Uy u U?l, HAaXONSIT H3 JAaHHHX,
NOJNYYEHHBIX HPH HCCAELOBAHHH MOLEJbLHBIX HH3KOMOJIEKYJSPHHX
coequHenufl. Ilo-eumumoMmy, 0,48 << U‘?, < 1,3 kkaa/moav (0,48 —
aHauenue Gapbepa mna CH;—CO—OH, 1,3 — gis CH;—CO—Cl).
Tlo ounenxe Crorra u eparn [14] U\Op paxe Menbine 0,2 kkaa/moas,
a no fanubiM Bpanara u ®uopu [10]— menbwe 1,5 kxaz/moan. Tax
‘U MHave Gapbephl Ug H Uﬂ, MaJibl, 3aMeTHO MeHblIe, 4eM 1Jisi yrie-
BozoposoB (ctp. 123).
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IlpuTaxeHne HecBsi3aHHBIX AaTOMOB, [AlOI€e OTPHIATENbHDIH
BKJIaA B aHepruio U(ru), onpepenasiercsi BaH-Aep-BaajbCcOBLIMH AHC-
nepcHoHHLIMH cuaamH (cM. § 4.3). Koabduuuents e;, B (4,2) 1 co-
orBercTBylomHe UM kKoshduuuentsl K’ B ypaBrenun (3,10) (cMm.
ctp. 124) onpeneasiiorcs nNoJspH3yeMOCTAMH aTOMOB M YHCJAMH HX
BHEIIHHX 3JeKTpoHOoB [4]. B Ta6a. 4.3 npuBenessl KOHCTAHTH, BXOASA-
mHe B Bolpaxenne aas U(ry) (em. (4,2)).

Ta6auuma 4.3 [4]
KoHcTaute norenuuasa Jlennapp-JlxkoHca

e r 10=3 4,
Ao rcrca/llxitlf)’/tb A (MHHHLiI;M), A xmﬂluo,ff,'ﬂn
H...H 47 2,40 4,5
Cc...C 370 3,40 286
N...N 363 - 3,10 161
0...0 367 3,04 145
C...0 367 3,22 205
C...N 366 3,25 216
C...H 128 2,90 38
N...O 365 3,07 153
H...0 124 2,72 25
H...N 125 2,75 27

Pacuer sHepruu s/jexTpocraTuueckoro Baaumoxelicteust Uy 3a-
TPpYLHEH TeM, 4TO HEHM3BECTHO 3HAYEHHE JHI/JIEKTPHUECKOH MNpoHH-
ILlaeMOCTH &, QHUrypHpyoUlell B 3aKoHe KysnoHa

9,4
U= Y7+, (4,3)
i, k

8"ik

THe §;, Gr — 3apsifiH HA i-X U k-Xx atomax. Ec1u Mexay BzaHMopell-
CTBYIOIIMMH aTOMaMH HET APYTHX aTOMOB LENMH HJH MOJEKYs pac-
TBOPHTEJIfA, TO & ONPELe/sIeTCsi MOJNAPH3YEeMOCTSIMH B3aUMOIeHCTRYIO-
IIHX aTOMOB M DEAaKTHBHLIM NoJieM OKpyxaitowmed cpensl. Ha rakux
paccrostnusix ¢ & 3,5 [10]). Pacuerst Uy 6bliiH NpOBEgeHB! ¢ HCHOJb-
30BaHHEM NapuMaJbHBIX 3apsigOB aTOMOB, NOAOOPAHHHIX TakUM 0O6-
pasoM, uTOOH AAaTh OpaBH/IbHblE 3HAUEHHS AUMNOJABHBEIX MOMEHTOB
cBsa3ell H nenTHAHOH rpynne B neiom [15] IMonang u Ulepara npa-
6eryiH 4t 3TOH ¥Ke LeNH K 3HAaUeHUSIM O- W J-3JEKTPOHHHX 3apd-
OB aTOMOB, BBIYHCJIGHHBIM METOAOM MOJIEKY/SPHHIX OpOGHUT (CM.
crp. 110) {16}

Has aromoB O u N, coefHHEHHBX BOXOPORHOH CBS3bIO, MOXKHO
BOCHOJIb30BaTbCA MOAyIMNupuueckoli dynakuueli Up e = Uy + Ug,
KOTOpast OHpenessieTcst 3HaYeHHsIMW SHEPrHH BONOPOAHOH CBA3H H
paBHoBecHuMH paccrosuuamu O. .. H—N (4, 15, 16].
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Crepuueckass kapra jpjs rauumaa, mofyvennas Ges yuera U,
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Puc. 4.9. Crepuueckad xapTa AAf rIMIuIa, noayyenias ¢ yuerom Ug.
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Puc. 4.10. Crepuueckas kapTa Afds ananua, moayuensas 6es yuera Ug.
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Puc. 4.11. ,Crepuueckas xapla AJMsA anaHuia, nojydenwas ¢ yderom Ug.
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Bruipaxenue (4,1) He yudTHBaeT UCKaXKeHUH ANHH CBsisel 4 Ba-
JIEHTHHIX YIJIOB, ONpefessieMblX CHJOBBIMH MOCTOSIHHBIMH, HaXOIu-
MbIMH M3 9acToT KoJsiefaTeNnbHBIX cHekTpoB. MckaxeHnus sTd, no-pu-
AUMOMY, MaJibl; KX Pacyer MOKa elle He MPOBOIUIICS.

Bripaxenue (4,1) oTHOCHTCH K M30/JHPOBAHHOA MOJMAENTHAHOMR
nend. B BonHOM pacTBOpe OHa OKpyXKeHa coJbBaTHOH 060Jj0ukOh U,
paccMaTpHBasi B3aHMOJeNCTBHe HecBsi3aHHBIX aTOMOB, C/elyeT YuH-
THIBaTh H3MeHeHHe CBOGONHOH 3HEPTHH MOJIEKYJ BOAHI, YIaJdsieMBIX
U3 3To# 060/I09KH APH BO3HHKHOBEHHH KOHTaKTa MeX]y aToOMaMH.
Takoe U3MeHeHHe 3HAUHTENBHO B C/yYae MOJSIPHHIX, H B OCOOEHHO-
CTH, 3apsiKeHHBX aToMoB U rpynn [4, 17]. B cyuHocTH npu Haxox-
JeHuH CTaOH/BbHBIX KoH(popMandil clenqyer MHHHMH3HPOBATh CyMMY
BHYTPHMOJEKY/ISIPHOH MOTeHNUAaNbHOH 3HeprHd H cBOGONHOH 3HEp-
ruH pactBopuTesns [18].

Pacuers fjst pifa nOMHAOENTHAHBX Heneit U I/ TaKUX MOJHIeN-
THIOB, KaK rPaMHUUIHH-S, OKCHTOUHH, BAa3ONPECCHH H AP., NPOBO-
punuch Ha OBM Illeparo#t ¢ corpynsnkaMd # DPIopH ¢ COTPYIHH-
KaMH.

Ha puc. 4.8—4.11 noxasanbl crepHueckde KapThl, NOJYyYeHHBIE
®jiopu ¢ corpynHukamy [2, 19] Ges yuera u ¢ yuerom Ug nast rau-
nwia U ajnanuda (UHPpPH. y KPUBHX YKa3blBalOT 3HAaY€HUs] COOTBET-
CTBYIOIINX 3HEePTHH B kKka.4/moav). TlpoBeleHbl «reofiesHuecKHe»
JIMHHH, OTBeYalolmMe sHeprusiM or 1 no 5 kkaa/moas. JlunuH, coor-
BETCTBYIOIIHe OOJbIIUM SHEPTHSIM, He NMoKasaHbl. KpecTHKaMH oTMe-
YeHH caMble HU3KHE 3HaueHHs SHEPrHH. YueT 3JIeKTpPOCTaTHYecKoro
BKJ/ajJa HECKOJNbKO H3MEHSIeT paclojOXKeHHe 3THX MHHHMYMOB, HO
B [eJOM CKa3biBaeTcsi Ha BHAE KapTe He ouYeHb cHibHO. [loyum-
Te1bHO CPaBHEHHE KapT Ha pHc. 4.10 1 4.11 ¢ kapToii paspelieHHbIX
obnacrell 3HaueHH# ¢ W P /s anaHHIa (cM. pHc. 4.7).

BoJjiee cTporde pacueTbl HHIMACKHX aBTOPOB, HCMOJ/b3YIOLIHE MO-
TeH®aJ/bl, B NpHHIHANE He OTAHYAOLIHeCss OT aTOM — aTOM MOTeH-
nuajiog Kurafiroponckoro (cM. crp. 124), npusesn x pesy/braram,
GuH3KHM X npuBeneHuimM [20].

§ 4.3. BAH-IEP-BAANILCOBbI GHJIb

@yHKIHOHHPOBaHHE BeHleCTBa B OOBIYHON XHMHH OHpenensercs
Tipe:kae BCEro CHIbHBIMH B3aHMOJEHCTBUSIMH — XHMHYECKHMU Ba-
JIeHTHBIMH CBsi3siMH. HanpoTHB, B3aHMOJEHACTBHS, OTBETCTBEHHKIE 3a
mepefadyy H peneniHio XHMHYECKHX CHTHAJOB B GHOJIOTHYECKHX CH-
creMax, — [NPeHMYIlecTBeHHO c/iabble, HepaJeHTHble B3aHMoOzel-
crBUsl, DTO CBsA3aHO ¢ psiaoM (paxTopoB. KJieTka, opraHusM cymie-
CTBYIOT B MSITKHX YCJIOBHSIX (DH3HOJIOTHUECKOH TeMIepaTypsl H HOp-
MaJbHOTO JaBjaeHust. DHOXHMHUYECKHE NMPOHECCH PeaH3yIOT TOHKYIO
nepecTpoiiKy XHMHYECKHX CBsi3efl, 3ayacTyio He CONpPOBOXAaeMYIO
3HAUHTENbHBIMH H3MeHeHUSIMH CBOOONHOH 3SHEPrHH, HO CyMMapHBIH





