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
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560 T T 1 WT 1 7
;6 J
500 \ -6
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240 g‘ 3 ~120
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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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Hannune pofopogABIX cBAseil CHIBHO CKAasBIBAeTCA Ha (U3NMYe-
CKUX ¥ (PUSHKO-XMMMYECKUX CBOWCTBAX BelllecTB. MexModexryasapHbIe
BOJIOPOHEIE CBA3M ONPENENAT ACCONMANMIO MOJeKyd. Accomuupo-
BaHILIe BeINECTBA XapaKTepmsyloTcs CpPaBENTeSbHO .00ABIIMMH TEI-
JIOTaMM MCNAPeHUS, BHICOKMMM TeMIepaTypaMy OJAAaBlIeHHA M Kule-
uua u Goxpmmyu mx pasmoctamu. CpaBHMM  dUeTolpe BelIecTBa
(rabn. 4.3), cocroalnie W3 U3094eKTPOHNHbLE Mosekya. MeTan — me-
ACCOQUUPOBAHHOE BENIECTBO, OCTAlbHBIe ACCOGMMPOBAHBL BOROPOIHBI-
MU CBA3AMH,

Ta6amrua 4.3. CpofictBa H309IEKTPOHHBIK BEHIECTB

Moaspaan MoaApHRIik
BeinecTso Tom B Typm K Teun;)g:n:’cn a cogfeMs
KI[)K/MOJ]B M /MOJb
®ropucruit sofopop HF 181 292 30,2 20,2
Bopa H,0 273 373 40,8 18,0
Axmuar HgN 195 240 23,4 20,8
Merar H,C 89 142 9,3 34,0

Cpasuum cpoilcTBa JBYX WM30OMEpPHBIX BeN{ecTB: HTaHoNa W M-
mernaagupa (rabn. 4.4). B sramon sxommr rpynma OH, ofpasyomas
BOJIOPONHYIO CBA3b. B puMernminsdmpe Takmx cmaseit HeT.

BemecTBa, acconuupoBannbie BOJOPOIHBMHI CBA3AMH, AMEIT 60D~
IWMe 3HAYEHHA [UaNeKTpHdeckux opouunaeMocrteit e. Tax, mpn 20°C

Ta6aunma 4.4. Ceelicra vrasenra M aumeTsLdHpa

Beniecrro Tom K Tyum K Mﬁggg::,?‘ ifﬂg%,%;:'
Iranoa C,H OH 161 351 42,8
Jumeranagup (CH,),0 135 249 18,7

e moust — 80, HCN — 95, ¢opmamupga HCONH, — 84, NH,— 15,5.
B 1o e Bpema & gua guatumadupa (C.Hs).0 pasma 4,3.

CTpyKTypHBIe HCCIe[OBAHMA KPHUCTAIIIOB, CONEPIKAIMX BOXOPOI-
HbI@ CBA3M, HOKA3BIBAIOT, ITO NPH CBA3BIBAHMHM ATOMOM BOXOPOJIA ABYX
anerTpoorpunarencHbix atoMmos A m B (O, N, F, Cl) paccrosnue
MEKIY HHMM I'yg MEHBIIe CYMMBI BAaH-Jep-BAAJbCOBBIX PagMyCOB.
Cymmur atux paguycos pasusi: 00 — 0,28, ON — 0,30, NN — 0,33 um.
Jlpn wanuumum BONOPONHBIX CBASeH PACCTOAHHe YMEHLIIEHO B
O—H----0 go 0,255, B O—H---N no 0,280, s N—H:--O z0
0,288, 8 N—H---N 50 0,310 um.

Bopoponnas ¢Ba3k ApKO OPOABIAETCA B OOTHYECKUX CIEKTPax M B
coexkrpax fIMP. Xapaxkrtepucrugeckue dUacTorsl Kolebamwmit rpymni,
cojepxammx arom H, manpumep, O—H-, N—H-rpynn, nounxalorcs,
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€cIn BOOPON o0pasyer BONOPONHYIO CBA3h. Tak, B MOHOMEPHOH My-
passunroil ‘®kncrore H—CO—OH uacrora roneGammii rpynnmt O—H
pasma 3682 cM™!, a B nuMepe, cTaOMIN30BAHHOM BOXOPOAHLIMW CRA-
3AMH, : .
O L H—0 .
H—cZ C—H
Rosi....0o7

ouma pasaa 3080 cm~'. Menmsaorca m ppyrie vacTOTH MOHOMeEpa.
Nndparpacasie momocst noryomernna O—H-rpynn cunspo pacmupa-
10oTcAa npa 00pasoBaHMM BOTOPONHON CBASH, NX WHTEHCUBHOCTH CUILHO
Bospacraior. Bomoponmasa cBA3L BiIHAET HA 3NEKTPOHHLIE CIEKTPLI, |
casuraa na*-mepexombt {cp. ¢. 142) B KOPOTKOBOIHORYIO CTODOHY.
B cnextpax nporommoro marmurmoro pesomamca (IIMP) ma6mona-
I0TCA XMMIIYECKHe COBUTH, BLI3BAHHbIE BONOPONHON cBasbio. Cnexrpo-
cronua ITMP — maunyummii meron M3ydeRna BOJOPONHLIX CBA3EIL.
OHeprua BOMOPOMHBIX CBA3EH OMpefeNAeTcd N3 TEePMOINHAMIYEC-
KMX CBOLICTB COOTBETCTBYIOINMX BEIieCTB, N3 CHEKTPOB M T. 4. Tepmo-
JunaMngeckre (PYRKOAM BLIPAKAIOTCA depes KOHCTAHTY PaBHOBECHAA

K — AXTHBHOCTE COCRMHEHUA ~ [A—H.-. B]‘ (43)
IIponapegeHne awTusHOCTEll pearenTOR [AH] [B]

Hpanparabie ckoOrm obosmavaior Komuentpanuu. CmoGonmaa asmep-
A o6paszoBannA BOIOPONHOH CBAZH

AG=AH—-TAS=—RTIK, (4.4)

rae AH — oartansnua, AS — saTponna obpasosannsa ceasu, Ms (4.4)
caenyet

dln K
AH — RT2( o )p. | (4.5)
Suavenug AH nopagra 12—30 x[lsw/Mons: s soawt 11,8, nua anpa
25,6, naa ammmaxa 15,5—18,5, mua HF 28,1294 w/ls/Mons.

Bopoponuasa cease ¢ yruepomgoMm o0pasyercd JMNTL B HEMHOIMX
cnygaax (HCN, xaopogopm CHCl; s cmecm ¢ nmpugunom C,H,N
H 1p.)-

Bonoponnaa CBA3b BCErla COSINUHSIET JBA BIEKTPOOTPHNATEILHBLIX
atroma. Arom H me o0606mmecrBigerca mnoxmocTbhio aroMaMu A m B
oGosnavenne A—H- - - -B, B koTopoM cniommas wepra osmauaetr KO-
BANeHTHYI0 CBHA3b, a4 TNYHKTAD — BOJOPONHVIO, HMEeT PpealbHblil
cmbicy. Pentrenorpadusa me mo3BoJsieT HEMOCPONCTBEHHO ONPEeNATh
noaoxenne aroMa H (cm. ¢. 132), Ho OHO ycTamamiIMBaeTCA METOIOM
aeiirpororpadpun (c. 139). B cucreme O—H----O, manpumep, xona-
JleHTHAA CBA3b CYHIECTBEHHO KOpOYe M, 3HAUUT, IPOIHEe BOLOPOJHOM.

B cucreMme npomcxogdar mepexons

O—H----0=0----H—O0.

Ipupas 3aBHCHMOCTH SHEPIMA OT NOJOMEHAA ATOMa BOIOPONA B CHU-
creme O—H- .. -0 (cramxeM, B quMepe MYpaBLMHOU KHCIOTH) HMeeT
JiBa CAMMETPHYHLIX MUHAMMYMa, pasjeneHAbX 6aprepoMm. HpamroBas
MEXaHNKa RO3BONAAET PACCMOTPETH BONOPOAHYIO CBA3bL KONMYESCTBEH~
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HO, BHIYECIATL €@ PHEPIHI0 W [IMHY B PAa3yMHOM COrJIacMa C ONbI-
ToM. Bopnoponmaa cBfi3L uMeer CJIOMKHEIE XapaKrep, B ee DHEPrHIO
BHOCAT BKJANbl M 3JeKTPOCTATHUYECKHe, M JNCHEePCHOHHALIe, M KBaH-
TOBOMeXannueckne (omnpedelndeMble JelloKanm3anmeidr mporoHa .&
SIEKTPOHOB) B3aMMOAEICTBAA.

CrpyrTypa BOZbl M INIbia ONpPENENAETCA BONOPOAHLIMU CBA3AMH,
Kampas Moneryna poasl Mosker o06pa3oBath d9eThipe BOAOPOAHBIX
CBA3Y C ‘COCEI{HI’[MH MOJREeRYyJIaMu H
(puc. 4.9), pacnonoskernue 3THX 0”7 /
cmA3eil Terpasngpuuecroe. (OO6BIYU- Hooo
uulil aen (nex 1) mMeer rercaro-
HAILEYI0  KPHCTALIHYECKYI0 pe- T /
MIeTKY, KaKJbLI aToM KHCIOpONia H—0
B peHIeTKe pacHmojio:KeH B NEeHnT- < H
pe Terpasipa, B BepIIIHAX KOTO- .M )

POro HAXOMATCA cocCegHue aTo- v/ 7\ | HoW oy
mot O. Paccrosmma O----0 pas- =0\ H H
aul 0,276 aM. B apemcnrapnyw H
AYeliKy BXOMAT YeThipe MOIEKy-
ael. MoaexyaspHaga  peulerxa \

Aba 0YeHL pHiXxiAad, ¢ GoXbHIA- A LUREIRN
MH [IycroramMm, TaK Kak ee H H H /
K00POUHAUUORHOE WUcAO Mo, H

HUmenno moaromy nex nerue so-

ms. DTO CcBOMCTBO NbOa He yHA- Puc. 4.9. Cxema cTpyKTYpH BORLI
KalbHO, #M oQGuamaiT TaKmKe

KPHUCTAJIJBl ANMa3a, "KPEMHHAA # TepMaHHfA, HMelOHiMe CXOJHOE
cTpoenue.

JIsgomongo6HAA CTPYKTYPa COXpPAHAETCA W B KHKOH BOge, HO C
TeM GONBIIMMA HAPYHIeHAAMHA, dYeMm BHIMe Temueparypa. esopa o
CTPYKTYDE BONHL, CAefyeT MMeTh B BHAY Macmiral BpeMeHH, B KO-
TOPOM 3Ta CTPYKTypa permcrpupyercd. B pAcramie npga MOIEKYIH
H.O ncnmiteiBaior kome0aHmA, MOBOPOTHI W peJKAe TPAHCIANACHHLIE
mepemetnenna. Ha MrooBeAHOM CHHMKe ¢ BpeMeHeM DKCIOSAOAA T,
MHOTO MeHLIIAM NepPHOAA KOJeGanmil T, =~ 210~ ¢, momywaerca
MrHOBenHag, wan M-, ¢cTpyKTypa, noxasammasg Ha puc. 4.10, a. 3a
BpeMsl T, MHOIO GONBUIEE Ty, HO 3HAUATENHHO MeHbllee BPEMeHn
ppamarensroit qAPPy3AA Towe ~ 107° ¢, KonebaHmus ycpequsawTCA H
MBI YBHJIUM HA CHAMKe perylapHo DPAaCHOJO/KeHHBIe, HO CIy4afHBIM
ofpasoM opnenTHpOBaHHble MOJeKyIbl — H-ctpyrTypy (pmc. 4.10,6).
Haxoxen, mpa T > Tgpg, T. €. B OOBIYHOM oONbITE, NONYIATCA TAPPY-
snonno ycpenwemmag H-crpyrrypa ([d-crpyxrypa) (pme. 4.10, 6).
B munkoit Bome M- m H-crpyrrypsl nomo6ubl KpACTALINYECKAM, HO
J-cTpyrrypa pasmbira TepeMemeHHAMA Mojeryn. Ecam -MbicaenHO
noMectuth orokaMepy Ha Mmonexyny H,O m permcrpmposars OKpy-
AIOMHAe MOJEKYJsl BO BpPeMs [BHJKeHHMS [aHHON, TO NOXYyYATCHA
J-cTpykrypa REAKOCTH, SIBIAIIAACA yCpPefHeHHeM ee H-CTPYKTyp.

IlpaMensia pasinuabie MeTOOsl MCCIeOBAHAA C PAa3HLIMA BpeMe-
HAMH OTHTA T, MH OyJeM HOAYYaTh CBeJE6HHA O PA3IAYHBIX THHAX

U\H
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crpykrypoi  (puc. 4.11). TepMopmumammuecknme cBoiicTBa Xapakrepu-
3YIOT, eCTECTBeHHO, [I-CTPYRTYPY KIKOCTH.

VraikeM, uro manbonblive BpeMeHAa peNaKkcamuy B BOJle MMeIOT
nopanox 107° ¢ (tue AN nbga). Mxorna nybamxyembie yrBepsxie-
HIA O TOM, 4To Boja AKOOLI «3amoMumaer», IT0 ¢ Hell mgemxanm —

e |
@ &
s 9 g

Pac. 4.10. MruoBennaa (a), xoneGarennno-ycpegHeHHas (6) m nadpdysnomno-
ycpeamerHaas (¢) CTPYKTYPHI BOJABI

HarpeBajm WIM 3aMOPAKHBATH, «OMAarRHYHBAIH) HIH «AUCIePrupo-
Bamn» (T. e. YCWIeHHO B36aiTHIBANN),— OCHOBAHBI HA TLIOXHX OMNbI-
Tax M He NMEIOT OTHOIIeHWA K HayKe, PAaBHO Kak M coofmenus o
«HUBOH» M «MePTBO@A» Boe, MOAYJaeMoil MOCPeNCTROM 3JIEKTPOIM3a.

L-cmpyrmypr ) /(-c/nﬂy/rmypa M-cm,oy/(mypai
Tan (0000 ).
Towe (76907 T ona {0000°) | Tuny (783) an

T OH

|

A A A A A A A

4+ . N + n
+ + + +

Penmeen amp
Teomadmaming L3AERTIPUYECK A DEROKCALUR
o Heyngyeve poecesive
CERRIE COEmd el mponol
' P
//ﬂiﬂﬂd/flg/é’
AETICIYR P
‘ R Aoselimenses
onenmpel

Purc, 4.11. Bpemenuste antepsanst gt (T — B ¢), COOTBeTCTBYIOMMe PA3iATHBIM
MeTONaM MCCIEOBAHAA CTPYKTYPH! BOABI @ JIBJA '

R srimymram orHOoCHTCA M 0co6ble cBOMCTBA TaJOM BOOHL WAM BOJHI,
«TEePMUYECKHA AKTMBUPOBAHHOMNN.

Penrtremorpagua sBogsr gaer GyHKOUWIO PAfMadBHOTO pacipefene-
HAA, T. e, OTHOCUTEJILHOE COJNEpKande MONEKYJ, HaXOJAUMXCA Ha
TeX WJM WHBIX paccrogEmMax apyr or apyra. lipm remmeparypax or
4 no 120°C riasHBIT MAKCHMYM 3TO0H (DYHKOUA MOCTENEeHHO CMeIla-
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erca ot 0,282 no 0.294 nm. RoopanmaumonHoe uncno B 3TOM WHTep-
BaJie paBHO B CpeiHeM 4,4 (yRaxkeM, 4910 B Kujgrom Ne 3To wmciio
pasuo 8,6, B Ar — 10,5). Taxum of6pasom, Boa KBA3HKPHCTAIATHA,
KaK[ad MOJIeKYJa MMeeT B CPeJIHeM deThipe cocena. lIpemiomen pajg
TEOpeTAYEeCKAX Mojiedeil CTPYKTYPH BOJbI, COrNACyIOHIUXCA C 3TAMH
JIOHABIMH, HO ONHO3HATYHBIA BHOODP CTPYKTYPH TOKa 3aTpyIHATECH.
OpraKo MOMKHO CYNTATh YCTAHOBJIEHHOIH MHTEPNPETANIIO BaKHENMINX
dusngecknx CBOCTB BOTHI 1, IIPEMKIe BCEro, 3aBHCHMOCTH YAENbHOrO
o6nema or temmeparypsl. MummammyM ypenbroro obnema npu 4 °C
obpacHseTCA KORKYpernuedl nByXx mponeccos. Ilepsriii — paspymenne
yoopAnoueHHoi Abnonogo0Holt CTPYRTYpH ¢ MAXbIM KOOpIMHALMOH-
HHIM unciioMm (4), conmpoposKpalomeecs ymenbimennem obnema. 1o —
npofoakenue miranienns. B ogHoit mogenn ymenbmenne o0nema cBsa-
3aHO ¢ BAMONHEHMEM TOJOCTEH PHXJIOW peHIeTKH MOHOMEPHBIMH MO-
nerynamm H,0, B gpyroit — nsrubanme rogopOQHBIX CBA3EH MPHUBORAT
K cOMMKEeHnio COCelHIX MONEKYI, T. €. K YMEHbINeHuio odnema. Bro-
poit mponece, npesaxupyiomuit npn T > 4°C,— TepMuueckoe pacimm-
PeHMe JEHIKOCTH BCIENCTBHE BO3PACTAHAA AMILIATYJ] AHTAPMOHHYe-
CKHX MeXMOJEeKYJApPHbIX KodeGaHmi.

§ 4.4. HMepexonut cumpais — KIYGOK

Rougopmannun nonAmenTtHiHBIX perneil, crabuin3oBamAble BOXO-
POAHBIMA CBH3AMH, YCTOMYMBLI JIAIND B OIPEAENEHHBIX YCIOBAAX.
WNameneuna temmeparypsl, pacrsopurens, pH cpesm mnpusogar kK
HepexofaM TOPHIOK — GecnopaAioK, K TPEBPAINEHA peryiapHol
KoHdopManuu penm B CTarmcTAuecKHi kiryOok. 3t mponmeccsr ynob-
HO M3yIaTh HA MOAEABHBIX TOMONONAMEPAX — CHHTETHYCCKHX IOJNA-
AMAHOKHACIOTAX.

Mrorne MOJMAMUHOKACHKOTBI, B YACTHOCTH TIOJAHIVYTAMWHOBAA
xnciora (IITK) m ee mponssoxmoe mome-y-Gemsmarayramar (IIBT)

—CO—CH—NH~—
I
CH,—CH,—CO—0-CH,—C H,

$urypupyior B pactsopax B ¢opMe a-cmmpaneil, UTo NOKA3BIBAETCA
HX THAPOJMHAMAYECKAMH W ONTAYeCKAMHA cBoiictamn, [lotm ycra-
HOBWI, YTO TEePexojbl CUAPaiAs — KIyGOK BECHMa pe3KH, CXONHBL €
thasoseIMA TEepPeXonaMA — TPONCXOJAT CBOETO POJa MJaBieHHe Q-CIH-
paxneit, ognoMepHBIX KpAcTamnor. Ha puc. 4.12 nokaszana sasucumocts
CTeNeHH MORM3ANMHU, XapaKkTepHCTHIecKoil pAskocTA [n] n yjpeasroro
onrTmueckoro spamenas ¢y, III'H or pH cpeppi. Béuman pH 6 upo-
HCXOMAT peskoe majgenme {n] X ¢,;, ¥ BO3PACTAHME CTemEHHW MOHH3A-
nun. pn pH 6 [ITK — cnupans, opa pH 6 — xay6ox. B oramune or
ITK, IIBI' pacrsopsierca B oprarngeckax pacrsoparensax. B quxaop-
araue, xuopodopme, Gopmamuge IIBI obpasyer xecrrme crepsxnam —
a-cimpanu. Haoporns, B pacTBOPHTENAX, MOJEKYIL KOTOPHIX 0Gpa-
syor ¢ IIBI' sogopopusle cBAsm,— B TPUXJIOPYKCYCHONW KHCIIOTe H
.Ap.— lIBI' maxommtea B (opme KiayGros. Ilpm mocrememmom waMe-
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