Mosxno ckasars, uro Genkm ABIAKTCA 006A3aTeALHEIMH y4aCTHH-
KaMp 3anmacamus, mepeiaud, tpadcdopManumnm m pemeniam  xuEMpue-
CKUX CATHAJIOB — MaKpPOMONEKYJ, MOJIEKYJ W MOHOB — B JKABBIX CH-~
creMax. Bo MHormx ciydasx curmallaM#, AX PpelnenTopaMm m mnpe-
obpazoBartensmu ciuyskar camu Oenxm. Beakm, BXxojdinme B cocTas.
pelleNiTOPHBIX CHCTEM OPraHU3Ma, NEePeKo/MPYIT BUeMANE CHATHAJILL
HAa XMMIYECKHIT M 3JIeKTPOXNMHUUYECKUIT A3BIK.

Monexyasl 6eaxos — camble cllosKHbie W3 m3BecTHRIX HayKe. Vx
6nogornueckn (PyHKIMOHAILHAA NPOCTPAHCTBEHHAA CTPYKTYPA, & TAK--
sKe CTPYKTYpPa HAJIMOJNeKYJIAPHBIX cHCTeM, cogepyRammx Oenxm (MeM-
6paHbr # Ap.), oNPefeNs0TCA KaK XAMUYECKUMA CBA3AMA B GENKOBHIX
Hengx, TAK @ Ilenoil ramMMoii cmabeix sB3amMopeiicrsmii. Harnenbie
ek HUKoOrjla He SBJISIIOTCH CTATHCTHYECKIMH KiIyOkamn. Belkosble:
Io0yIB — anepHoMuecKie KPHCTAIIG CIOMHOM CTPYKTYpPHL. ITo He:
CTATMCTHYECKHE, HO JMHAMHYECKUe CUCTEMBLI, CBOEro pOfla MAMIOHDBL,
moBejleANne KOTOPHIX 3aBHCHT OT MOJOKEHHWSA U CBOWCTB BCEX WX Dlie—
mexros. Hapany c¢ rmo0ynapubiMu cymecrBylor (ubpuinspuabie Gen-
KM — COKPATHTENbHBIE N ONOPHBIE.

Henarypayus Oemra, T. e. yTpara mm OmoJormuecKoit GyuKimo-
HANLHOCTH NPW HATPEBAHNH, BO3JEMCTBAN KHUCIOT, OCHOBAHHII ¥ IpY-
IHX BeMmeCTB, COCTOMT B paspymennu ciabbix B3amMojeiiCTBHII n B
KOHEYHOM CUeTe B NpeBPAmeHuy KOoMjeHCHpoBaHHOro rtema (rmoly-
ap1 wil pubpuinbl) B craTAcTAYECKNT KIYGOK,

Onpejennm ocHopHble 3aiaun Pusnkn Oenka.

1. TeopeTnueckoe W DKCNEPHMEHTANBHOE HCCIEJOBAHAE CTPYK-
Typhl O€JIKOBLIX MOJIEKYJN H COJIEpPIRANINX TAKHe MOJEKYahl HajMo-
JEeKYNSPHBIX CHCTEM.

2. UccnenoBanne [uHAMHOYECKOTO MOBENIEHHMA OGEIKOBEHIX MOJGKYIL
¥ GelKoBBIX KpucTaldlos. Mayuenne nenarypainun Geskos.

3. Ycranosnenme cBA3M MEKJY NePBHYHOW W BBHICIUMMHA CTPYK-
Typamn GenKoB B WX HATMBHOM COCTOSIHMA.

4, Waygenue (Pm3mueCKAX acHeKTOB BO3HMKHOBEHHA U U3MeHE-
Huil, feikos B x0fle GHONOTAYECKOH 3BOJIOIUA.

5. WNsyuenne s3anmoielicTBnil GelIKOB ¢ HyKIGHMIOBBLIMI KMCIO-
TaMy KaK axTopos, onpeeNAIIX PeryiIanRn reHos.

6. Usygsenne ¢usmuecKnXx MeXaBM3MOB, JeKalllUX B 0oCHOBE pas-
JMYHBIX OwmojormuecKux (pyuknmit Oemxos, mpexje scero ¢epmenra-
THBHON AKTHBHOCTH.

7. Vsyyenme ¢n3muecKnX acneKroB 6eAK060l UHMCEHepUl — Me-
To70R NOJydenns OelKOB ¢ 3ajlanHbIMK CBOMCTBAMH.

Pemenne stux 3anau OyjerT 03HaYaTh PACKpHITHE CYMEOCTH OHO-
JOTHYeCKUX ABJCINNA Ha MOJEKYJSpPHOA OoCHOBe.

§ 4.2. Houdopmanum nommnentupHo# nenm

as noumMmanns cTPYKTYpH Genka meoOXoanMo paccMoTpeTh BO3-
MokHAbLIe KonopManun uwomunentagmoit menum. OHE onpenensoTcd,
npes;jle BCEro, NJIOCKAM crpoenueM mentmpaHoit csasm —CO—NH—
(c. 32). Crpykrypubie mapaMeTpsl DenTHIHLIX eIHHHN, ycTAHOBIEH-
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Hhle B pesyiabTare peHTreHorpa(bnqecxoro WCCH/IOBARNA HENTH/IOB
U POACTBEHHLIX WM COejWHeHNi, upmeeflensl B Tabx. 4.1.

Cumbicx obozmavenmit C* u CP macem n3 pue. 4.1; X n Y — atomsr,
< KoropeimMa cBiazan (* Kak B OCHOBHOW IlenH, Tak m B npueecke R.
Tlonnocreio BLIT}IHyTa}I nens (6ez gedopManum BaJeHTHBIX ymon

Tabanmna 4.1. Crpykrypsinie mapaMeTpl nNenTHAHBIX €{HHUI
JIHBL CBs3EH M YriBl MEX)y HHMH

CBA3M Jlanunl, HM|- Yram, rpapg CBAsu |[dAUHBI, HM ¥rasi, rpapg
C*—C 0,453 | CoCN 114 || N—H 0,400 | CNH 123
C—N 0,432 | OCN 125 || c*—cB 0,154 | HNC* 114
N-—-C* 0,147 | C*CO 124 | C*—H 0,107 | XC*Y 109,5
€=0 0,124 | CNC* 123

U H3MeHeHHUl NJIMH CBA3eil) mMeer Tpanc-Kou(opMamnio ¢ HYJIeBHIMA
3HaYeHNAMA YTIOB mOBopora ?, P 1 @ (puc. 4.1).

Opnaro’ Takas Rombopmauna He ABIgeTcH HanmboIee CTa6VI.HLHOPI
Arompt H mmaunsix rpyong N—H o6pasy10T eodopodnbie ce43u ¢ aTo-
Mamn O xapGOHHALHBIX rpynm:

N — e
>€=0----H—N(
(cm. § 4.3). )

Haxoxpnenne mambodee ycroiiumpoir KomdopMmalnnm woaHmenTnn-:
Holi nenum Tpefyer MAHUMHN3AIAA ee NOJHOH dHEPrAH, BKIIOYAA dHEP-
TUI0 BHYTPHMOIEKYJIAPHBIX BOJOPOIHbBIX CBA3eH.

Hommnr m Hopn onpepennan mamGodee ycroindmpble KoHGopMannm
IONANENTAANON IleNH, OCHOBBIBAACH HA JAHHBIX PEHTTEHOCTPYKTYpP-
HBIX NCCAENOBAHME M Ha pacCMOTPEHAM IUIOTHON YHAKOBKEA Iemneil ¢
MAKCHMAJLHBIM YHCJIOM Bo/JopomHBIX cBazeil. Takmx KoHdopmainmit
TpH. JT0, BO-TEPBHIX, C-CRUpaLb, NOKa3anHas mHa pmc. 4.2. Ona xa-

_ paxrepusyercA moBoporoM Bokpyr ocm ma 100° m mnepememenmem
BHoaAb ocu Ha 0,15 AM ma Kamjoe menrmpHoe 3pero. CoorTBeTcTBEeHHO
Ha ojUH MOJNHBIA BATOK cHApaxm mnpmxogutca 3,0 menTApHON ejH-
HAUB # cMemenne BiAoab ock ma 0,54 aM. Bopoponmmuie ceasm o6pa-
sopamnt Memay C=O-rpymnoii namnoit epmwmannr w H—N-rpynmoit
geTpepToll NpejamecTBYIOMmeill epmAMNbl. Takne CBA3A peannsyIOTCH
MeR[y BCEMHM AMHHOKACIOTHBIMA OCTAaTKaMHM, 32 HCKIOUCHHEM Npo-
aHaIa (Hpo) He COJleprKamiero N—H-rpynnel. o-Compans Momer
ObiTH mpaBoil u Jesoit. B Iepeov ciyvae # =132°, y=123°, o B10-
poM — @ = 228°, % =237° (yrasl oTCYATHIBAIOTCA oT mmockoii Tpanc-
xoAgopMannn uelm) KondopManus a-cnmpain onpepesnsercs, B 9acT-
HocTH, miaockaM pacunoxoxenneM aromop —CO—NH—,

Bropas m Tperba XomdopMallmm ¢ MaKCHMAILHBIM HAChIIeHAeM
BOJIOPOJALIX CBA3CH — napasresbHas N anTunapassesbhas P-gop-
Mbl — ToKazaHsl Ha puc. 4.3 m 4.4. Ito xomdopmannu Yyike He OT-
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JIeIbHOM TenH, HO COBOKYUHOCTH WTeneil, o0pasyomux CIouCTyI®
crpykrypy. llemn B B-opMax He uMewT WIOCKOTO, TPAHC-CTPOEHIH
(puc. 4.5). B papannenpnoit B-gopme 9 =61°, =239°, B aurn-
napannensnou 9 = 380°, ¢ = 325°.

OueHp BaKHA BOSMOMKHOCTH 00pazoBamua B-(opMEl m B OTAENLHOIT
OONMMNENTHIHON Ien#u B Pe3yNbTaTe ee CHUCTEMATHYECKHX HM3rnboB.
Cxemarugeckoe n3o00paxenne TAKOM
Kpocc-B-gopuut mokasano wma puc. 4.6.
B mecrax usrn0os yrael noBOPOTOB HMe-
0T 3HAaYeHHA, OTINYHBIE OT CBOMCTBEH-
HBIX YOOPANOUYeHHEIM YYaCTKaM.

Taxkum o6pasom, BoJOpOJHEIE CBA3HU
¢TabuiIu3yl0T BHJeJeHHbe KOH(OpPMaIuu
nonunenTuHON (OenKoBOi) Menm B pa-
ctBope. Brijlenennyo Koudopmanuio upu-
HATO HA3LIBATE GTOPUYHOL CcTPYKTYpOL
menu. Hanumume Bropwunoit CTPYKTYpHL,
uMeonieil nepnoAMTHOCTE, 03HAYAET CXO/I-
CTBO TEeIH ¢ KPHCTAJJIOM: C-CIIHPaib HO-
jgo6Ha opmomepuomy, a. B-gopma — nBy-
MEpPHOMY KPHCTAJIY.

a- u P-Qopmur He ejuHCTBeHHBE. B
wacTHOCTH, Pubpmutsapanie Genxu. (§ 4.9)
obnamair  apyramm  KouQopMANMAMHE.
PaccmoTpuM Temeph 3aBHCHMMOCTH 3HEp-
Uil QONUMNeUTH][HON [eNu OT yIJos BHYT-
peHHEro Bpamjesmsa $ u P — TaK Ha-

R {\G/,a/
H
¢\c“ ¢ |lq
/N\X >)\u o
0

Purc. 4.1. @parmenr Gena- Pne. 4.2, Cxema o-cum-
KOBO# Denn panu

[x]

sEIBaeMble cTepHYecKHe KapTH, Nojo0Hbe Teole3nIeCKuM.
Hondopmanuonnan sHeprag nenn oupejenderca clabbMI B3amMo-
HeMCTBUAMH BaJleHTHO HECBA3AHHEIX aTOMOB. BcllelcTBHe IJIOCKOIO
CTpOeHNA MeuTH/HOH T'PYNOH YIALI NOBOPOTa Py, V) i-TO 3BeHA NpaK-
THYECKH He 3aBHCAT OT YTIOB Py, YPip1 COCEJHEr0 3BeHa. Bcam yrau
%., P; BapeUpy©OT B 00MacTH 3Ha4eHHUil, He 3aNpeIieHHEIX NepeKphi-
BAaHHEM ATOMOB MeNTHAHHIX Ipynm, COelMHEHHHIX CBHA3AMH {-T0
(i+ 1)-ro 3BeHBeB, M eCIH OJHOBPEMEHHO BAPBEAPYIOT YIAH Piry, Pips,
TO He CYMecTBYyeT TaKoil KoMOummamum BSTHX dUeTHPeX YIJOB, IPI
KOTOPOIl BO3MOIKHO CTepHMYECKOe B3auMOJ[eMCTBHe i-r0 3BeHA C
(i+2)-M. Tem caMHM OOIMOENTHIHAA NENb MMeET OrPAHUICHHAYIO
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KOONEPATUBHOCTS, -OMNKANE B3aUMONEHCTBHS B Hell orpammuedsl Oim-
smafiuMy  coceAMH. ITO IIO3BOJISIET PACCMATPHBATHL NOPO3HL KOM-
dopyarnoHARIe . PHEPTAN IA OTAEJIBHBIX AMUHOKHCIOTHEIX OCTATKOB.
Crepuyeckad xKapra JIf JAaHAOTO OCTATKA CYMECTBEHHO 3aBHCHAT OT

Prc. 4.4. Cxema amtunapannensaoi f-gopmer. Caesa — orfeasnas nemnb

npuponsr ero pagmraga R. Mommo cumrars, 910 B3amMoIeficTBAA B
JIAHHOM mape NeNTUAHBIX TPYII XapaKTepU3yOT AMHHOKHMCIOTHBIH
OCTATOK, COeAMHAIMAEA TR Tpynnbl, PaMadamjipan mccaefoBan au-
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nentan riamnan-L-anannd m nomyunn kongopManmonnyio (creprue-
cKyi0) Kapry Ana anaAuAa. Pacuer mposopunca ma ocHoBe mpocTeii-
mero npeAnonoKenna o6 aroMax Kak TBepabIX cdiepax, MMeIOUINX
BaH-IEP-BAAIBCOBEL PAgUycCHl, oONpeaeldeMble M3 JAHALIX IO Merk-
ATOMIOBIM DACCTOAHMAM B MOJeKYJIAPHBIX Kpmcramrax. B rabm. 4.2

-

ED“'HN CO e
m'q (l:n'}--mli
H('IR HR HCIR
R S .
plm...g(ly NH v oo

H[lJR HCR. HCR

Puc. 45 CprRTypa monunenTHAHON ven® B~ Puc. 4.6, CxeMma xpocc-B-
p-dopme ¢opMs1

NpHBEEHEl DTH PACCTOAHMA, alfle BCETO HAOJIOJaeMBle B KpPHCTAN~
JNaxX, ¥ MHHEAMAJIbHbIE paccmnnnn, HabniogaeMble NAMIL B HEMHOTIX
cayvIanx.

ITonpsysacs moremmmasiom TBeanx chep, MOKHO, 0UEBMAHO, TMO-
JAYyYNThE TOAbKO paspelleHHble W 3ampeHIeHHbIO obnacTn sHavennii ¢

Tabauua 4.2. KoHTakTHbIe PaccTOAHMs MEKAY AroMaM¥ B MOTHOENTHIAX

N . {06B1unoe pac- [MuHuMaIbHOE ’ Ofwuuoe pac- | MAHAMAIbROS
Ilapa aTOMOB | cronnme, wm | Paccrosanme, §Tlapa aToMOB | crognme, nu | PaccTofnue,

HM HM
¢ C 0,32 0,30 0O N 0,27 0,26
c o 0,28 0,27 O H 0,24 0,22
C N . 0,29 0,28 N N 0,27 0,26
C H 0,24 0,22 N H 0,24 0,22
0 0 0,28 0,27 HH 0,20 0,19

w . Ha puc. 4.7 norazana takaa Kapra Ana anapuna. CoaommbiMm
JuanaMu oOBegensr 061acTW, paspelleHHbIe NPA OOBITHBIX MeKATOM-
HbIX PACCTOAHMAX, MYyHKTHPHBIMA — NP MHHMMAJBHBIX PACCTOAHHAX.
Ha xapre yrasaubl 3Hadenma $ w { JUIA NIpaBoil M JeBoil o-ciapa-
aneil (op M o), Hapalllenbaoil m anTUIapairenbaoil B-gopM (Bx 1 Pan)
n ana @ubpmanapaoro Genxa — xoisarema (KH). Amajormunsie kap-
Thl 6BUIM TIONYYeHBI A APYTAX OCTATKOB. ECTECTB@HHO, UTO ¢ yBe—
AmuenAneM pasMmepa pagukanra R o6nacte paspemeHHsix 3Hadenmis 9
7 1) yMeHBIIAeTCA.
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Bosiee crporme pacuers! NPOBOAWIMCH € HOMOINBIO nommmana
{cp. c. 63)

U, V) ="Up (1 —cos3s) + 1,U% (1 — cos 3y) 4 ZU (rijj +Uxk.
7
41)

Horenmman U(r;) moxwao B3are B (opme «6—12> Jlennapn~
Jsxonca mim «6 — exp» (c. 64); Ux xapakrepusyer KYyiOHOBCKOE,

o ~180 120 -6
0 T T T 7
aw 60
g .
240 ! 20
> 1S _
!
S -0
L N /""‘;
120 BE=——— § =
o -
OL—--T-“—-“ 1 | }
& 0 B M0 s M0°

P(N-C)

Puc. 4.7. Creprueckan Kapra mia L-arannna (Pamauanppan)

PIEKTPOCTATAYECKOE B3aUMONEHCTBHE MeXKIY COCeIHUMH HAapaMIE
OeNTH/HBIX TPYNN, OnpefeisdeMoe WX OolbmuMH ANUTOABHEIMU MO-
MeHTaMu, gocturaonwmmu 3,7 D, - .

Bapwepst Ul n U maxepar M3 NaumbX, HONYTeHHBIX NpA HC-

CeJIOBAHNE MOJeJbHBIX MambX Moieryl. Ilo-supmmemy,2,1<<UY% <<
<55 klla/mons (2,1 — 6aprep ana H,C—CO—OH; 55— mus
H,C—CO—Cl); Uy <<6,3 kll;x/Monb. Dt Gaphepsl Maibl, 3aMeTHO-
MeHnblile, YeM /U8 yIJeBOJOPOSOB.

HoncramTtol ans noremmmana «6-s12» mpenpcrasmens B Tabm. 3.2
(c. 64). Pacuer Ux sarpyiHem TeM, WTo HEH3BECTHO 3HAYCHUE IH-
BJ1eKTPHIECKOil IPOHNTaeMQCTH &, dmrypnpylomeu B 3akome Hyaoma:

U ihe 4.2
K= Zisr.» (4.2)
i, i

rme e, €;— 3apAnsl ma aroMax i u j. Ecam Memny maammopelicTyio-
IEMHE aTOMaMM HeT APYIMX ATOMOB WJM MOJEKYX PacTBOpHTeNs (BO-
JL), T0 &€ = 3. 10 3HAYECHHAE COOTBETCTBYET YINIeBOJOPOJHOMY, Opra~
HUYIECKOMY OKPY:KeHHIO,

Hdua aromor O m N, coenmHenALIX BOJOPONHOH CBA3BIO, MOKHO
Bocnoab3oBaThca Qyakmuen U, = Uy~ Uk, onmpepensemoii n3 3ma-
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uennii 9Heprum BOZOPOJHONH CBA3H, W PABHOBECHHIMA PACCTOSHUAMA
O----H—N.

Buipaxenne (4.1) He yuuTbiBaeT MCKOKEHHH HIMH CBA3ell M Ba-
JIeHTHBIX YIWioB, KOTOpBIe, MO-BujpuMoMy, Manbl. OHO xapaxTepusyet
M300NPOBAHAYIO TIONANENTHLHYIO Hensb. IIpm maguumm BOJHOTO OKpY-
JKeHHA CllefyeT YUNTHIBATL M3MeHEHWe CBOOOIHOH DHEPTUU MOJERY.I

ronS -/80  —120 - 60 a
560 T T 1 WT 1 7
;6 J
500 \ -6
4
240 g‘ 3 ~120
J
=7 Z -
8a—- . —-160
120 @
& —
P @ TN 7> N
& 120 180 240 57/ 79°

K Y »

Puc. 4.8, Crepuyeckan xapra aaa L-ananuma (Onopu)

H,O, ypmanseMbix 'm3 compBaTHOR 06ONOYKH NpH KOHTAKTe MeMIY
aromamu, CTpore roBops, HY)KHO MHHMMHUSAPORATL CYMMY BHYTPH-
MONIeKYNAPHOA TMOTeHOUANLHON aHePIHM M CBOGOJHOI BHePTHH pacT-
BOPHTEIA.

Ha pnmc. 4.8 nokazana crepmueckas kapra pna anamumma. Llu@pst
V KpHBBHIX YKa3piBalOT 3HadeHHMe (B Kkax/Monn) osmeprum U (4.1).
ITpoBepiensr reonesnueckde JMANH, OTBEYAINe DHEPrHAM OT 4 0
20 w[]s/monn. Kpectnkom otmeuen MuEMMYM ameprua. [loyuntensno
CpPaBHUTH KapThl puc. 4.8 n 4.7,

§ 4.3. Bopopogmana ceAsh n cfpyrrypa BogmI

Hrak, BTOpuuHble CTPYKTYyphl OEJKOBBIX memeil CTaOMIA30BAHEI
BOJIOPOJHBIMA CBA3AMH, NTPANIMMM TarKe OonbIyld pONb B KOH-
¢opManAOAHOM CTPOEHHN HYKIeHHOBHIX KUCIOT M YIAGBOJOB.

Bromonmmeps! GyHRKOUoRMpYT B BOjHOM oxpymenmH. Ocobure
cRoiicTBAa BOAHL, OnarofapA KOTOPBIM OHA MABAAETCA He3AMeHHMOl
KOMIIOHeATO! KIeTOK M OpTaHM3MOB, TaKKe ONpeNeNAlOTCA BOJOPOI-
upiMa cBasaMua. OCTamoBAMCA Ha OpHpoAe M CBOIICTBAX BOJOPOXHOM
ceaA3n (cM. c. H3).
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