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HeoGparuma. OJIHaKO onHucaH U PAJ ABJIeHHH o6paTumoll aeHaTypa-
ouH. Ecau aeHaTypauus npoBOAUTCS B MATKHX YCJOBHAX (Hanlpu-
Mep, B pesyJbTaTe MeJJIEeHHOrO W He OdYeHb 3HAUYHMTEJNLHOrO IOBHI-
IIeHHs TeMIlepaTyphul), TO MIsi psfa GeJKOB yjaeTcss HabjaoaaTh
peratypayuro, T. €. BOCCTaHOBJIEHHE HX HATHBHBIX CBOHCTB H CTPYK-
TYpPH IIPH CTOJIb K€ MATKOM U3MEHEHUH AeHATyPHPYIOILHX (haKTOpOB
B OOPaTHYIO CTOPOHY.

EcTecTBeHHO, 4TO MOJIHOH OGpPaTHMOCTH JA€HAaTypalHu CJeayeT
OXHAaTh AJs OENKOB, He COAePIKAUIUX IPYII, BCTYNAMOUIUX B JIeHa-
TyPHPOBaHHOM COCTOSIHUM B HeoGpaTumble peakKuuu (Hampumep,
okucyaenne S — H-rpynn) [101]). Taxk, nokazaHa o6paTuMOCTh jeHa-
Typaluuyu puGoHyKJaeaswl [135], Takaamunassr A [136] u a-amunasm
[136]. B pa6otax Auduncena u ap. [137—140] nokazaHo, 4TO MOKHO
JA06HUTLCA pPeHaTypaluu GeTKOB U C Pa3OPBAHHBIMH JUCYJIb(UIHBIMYU
cea3siMu. M3 3THX naHHBIX CileayeT, uTO AeHaTypauHio aedcTBHU-
TeJbHO MOXHO TPaKTOBaTb KaK TePMOJMHaMHuYeCKHH KoHGopma-
IIMOHHBIH Mepexoj U YTO HaTHBHas CTPYKTypa GelKa OTBEYaeT eciay
He ry00a/fbHOMY, TO OTHOCHTEJIBHOMY MHHHMYMY CBOGOAHOH 3Hep-
rHH.

§ 4.9. NEPBHYHAR CTPYKTYPA UERH
K NPOCTPAHCTBEHHOE GCTPOEHHE FNoOBY /bl

[Tpo6iema cBsi3y MeX1y IEPBHYHOH CTPYKTYPOH IOAMIENTH HOH
Ilend ¥ NPOCTPAHCTBEHHbIM CTPOeHHEeM ra00yJbl — OJHa U3 BaXKHel-
mux B (usuke Oeska. Buosornueckn QGyHKUHOHajJbHA HaTHBHas
HPOCTPAaHCTBEeHHas CTPYKTypa MaKPOMOJIEKYJIbl, a TeHETHUeCKH KO-
JHPYeTcs nepBUYHasi CTPyKTypa. Eciu 6bI 3Ta cBSI3b Obljla HEOAHO-
3HayHOH, TO NpPHILIOCh Obl nepecMOTPeTh OCHOBHbie MOJIOKEHHsd MO-
JleKy/1apHOH Ouosoruu. IIpusenenHbie Bhille (aKThl, OTHOCANlHeCH
K peHaTypauuu 6e/NKOB, JalOT 3KClepHMeHTaJbHOe 060CHOBaHHE Ha-
JMYHIO TAKOH CBfI3U, CJenyloleMy H3 oOmieTeOpeTHyecKux coobpa-
kenuit (cp. § 9.7).

B panme pa6otr 6bl1 NpOBeleH CPAaBHUTENLHHH aHaJU3 NMPOCTpaH-
CTBEHHOH CTPYKTYpbl G€JKOB, YCTaHOBJIEHHOH peHTreHOrpaduuecky,
U HX NEePBHUYHON CTPYKTYPHI ¢ LEJbIO ONpejeneHuss a MHHOKHCIOTHBIX
OCTAaTKOB, NMPEMMYINECTBEHHO BXOASAINHX B «-CIIHPaJbHbIe y4aCTKH
rJ06yiibl M He BXOAANIMX B CIIMPaJid, HapyLIaIONIUX CIIHpaJU3aluio.
Cyuuo [141] nposen pasaeneHHe aMHHOKHCJIOT Ha «CIHpaJbHEE» H
«HecHUpaJbHBIe», UCXOAS U3 NAHHBIX IJIA reMorjoGuUHA M MHOTLJO-
6uHa (cm. Takxe [142]). Tlporepo [143] pacmupun sty Kaaccudpu-
Kalluio, MMOJh3ysACh AaHHBIMU JJIsi GOJblLIero yuciaa 6e/lKos, u chop-
MYJHUPOBaJ KPUTepPUil A JJHHB CETMEHTOB, B KOTOPBIX MOJKHBI
¢urypupoBaTh onpejeseHHble KJacchl aMHHOKHCJIOT, obecneuyu-
BaIOIUX CIHPaJbHOCTL caMuX cermentos. lluddep u Damyncon
[144] npepJIoKHIM MO, OMUCHIBAIONLYIO ClIUpaieo6pasoBanue Npu
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PA3JIHYHBIX OTHOCHTE/IbHBIX NMOJOXKEHHAX aMHHOKHUCJIOTIBIX OCTATKOB.
OHu npennoaoXuin, 9T0 nepHoiHYeCKHe CKOMNJAEHHS THapodoGHBIX
1 THAPODUIbHBIX y4acTKOB, HabJsOJaeMble B FeMOIIOGHHE, MHOIJIO-
oune ([111], em. cTp. 233) u B ausouume [145], obecneynsaoT cra-
OWIn3anuio cnupasnbHbix o6aacteldl rnobyaw. [lepurn, Ksansaporty
u Jlukyopu [146] passuian CTaTHCTHYECKHA METOJA IpejacKa3zaHUA
BTOPHYHOH cTPYKTYpbl. OHH ONpeneamIn 4acTOThl, C KOTOPBIMH IO-
ABJISIIOTCS Naphl OCTATKOB, OTCTOAINHUX Apyr oT Apyra Ha 0,1,..., 5
OCTATKOB, B CHHpaJ/ibHbIX M HECMHPaJbHBIX yJacTKaxX reMorsaoGHHA
# MHOrJIOGHHA, H CMOIJIM NpejicKa3aTh CIHPaJbHblE YYacTKH B JIH-
301HMe. .

B pa6otax [Trunpina [147, 148] Ha ocHOBaHHM CTATHCTHYECKOTO
aHa/IH3a aMHHOKHCJ/IOTHOTO COCTaBa H [OCJEA0BATENbHOCTH y4acT-
KOB MOJIHMENTHAHOH meny ¢ pasjiHyHOH BTOPHYHOH CTPYKTYpOil Guliin
npeaJoxeHsl KaaccHpUkanHa aMHHOKHCJIOT M METOJl NpeacKasaHus
BTODHUHOH CTPYKTYPbl TVIOOyJAfipHBIX O€/NKOB TO HX IIepBUYHOH
crpykType. OKasanoch BO3MOXKHBIM MNDHIHNCAThb KaXXJA0H aMHHOKMHC-
JI0Te HEKOTOPYIO HHAMBUAYAJbHYIO CNOCOGHOCTb BCTPaHBAThCH B
CNHpAJIbHBlE YYACTKH («CIHPAJbHBIA NMOTEHLMasa»), B MEPBOM MNpH-
OJ/IMKEHHH He 3aBHCALIYIO OT ee cocesiell B IelH.

D10 noJdoxenne Ge10 060ocHOBaHO B pabote Korteabuyka u [le-
para [149] Ha ocHOBe maHHHIX O KOH(OPMAIHOHHBIX 3Heprusix. OHH
NOKa3a/ly, YTO CYIIECTBEHHO B3aHMOACHCTBHE C aMH/JHOH rpynmnoH
O0KOBOTO MPHBECKA aMUHOKHCAOTH Ha ee C-cTopoHe. DTo B3aUMO-
JAeHCTBHE Yalle BCEro He 3aBHCHT OT NpPHUPOABl GOKOBHIX NPHBECKOB
COCeIHMX aMHHOKHCJ0T. B pabote [149] conocTaBansnuce kKoHpopma-
ILMOHHBIE 3HEPrHHM Ka)KJIoro ocTaTka B Tpex KoH(popMauusx ¢ Hau-
MeHbllell 3HeprHell (mpasas W JeBas COHpaJH, aHTHOApaJ/ejbHAast
B-popma), u GbLI0 YCTAHOBJIEHO, YTO OCTATKH, Y KOTOPBIX MHHHMYyMY
SHEPTHH OTBEYaloT NpaBble CIHPANH, SIBJAIOTCA <CIHPaNbHBIMH», 4
B OCTaJbHBIX cjydasx CIHHpaausanus He npoucxoaut. Ileitn n PoO6-
con [150] BLIUHCAMIH «cHHpa/bHble HOTEHIHAABI® AMHHOKHC/JIOT B
NpPeNNnOJOXKEeHHH O CyUIeCTBEHHOH DOJIH JIOKAJNbHBIX B3auMojaeHcTBHH
OOKOBBIX NPHUBECKOB C OCHOBHOH 1ENBIO.

TIrunsin n Puakenavmreiin [148] napsaay co «cnHpajdbHBIM HOTEH-
[{HAJIOM» OLEHHBAIOT <«B-CTPYKTYDHBIN NOTEHIMAN» AMHHOKHCJIOTHL
TlosoKUTE/NbHBIN «CIIHPAJIbHBIN NOTEHHAM» MOXKHO NpUnucate Adja,
Jlei1, Mer, orpuuartensusil — Acn, Luc, Cep, Tup, Tpe u I'nn, nyie-
BOH -— OCTa/IbHBIM OCTaTKaM. TakKoe moBejeHHEe aMHHOKHCJIOT He-
TpynHOo oO0bscHuTL [146, 147]. AMuHHOKHCJIOTAM C MAacCHBHBIMH
yraeBogopoaHbiMH GokoBeiMu npuBeckamu (e, Jled, ®en) moxuo
IpHOHCaTh OOJNBINON MOMOKHTENbHBIH «B-CTPYKTYDHBIH TOTeHIIHAN»,
aMHHOKHCJIOTAM C 3apsKeHHbIMH OokoBbiMH rpynnamu (Acm, Tay,
Apr, Tuc, JInz), a taxxke I[lpo — Gosblioil oTpHLATE/ILHBIA «B-1IO-
TeHiuany». OcrakbHBIM FRAPOGOGHEIM OCTATKAM NPHIIHCBIBAETCSA Ma-
Jbil TOMOXHTENbHLIH «B-IOTEHUHAaX», nodAspHbIM ¥ [in — madblii
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OTPHLATENbHBIH <«f-moTeHnuan». Ha ocHoBaHWM NaHHBIX, OTHOCH-
LIMXCA K MHUOTJIOOHHY, JIH30I UMY, MaNanHy H a-XMMOTpUNCHilY, OblIa
npenckasaHa CTPYKTypa a- ¥ fB-ueneii remorio6uHa, pubomyKJ/ea-
abl A, cy6tunusnHia BPN’ u ¢parmenra KapGokcunentupasel. Co-
ryacue ¢ onblToM GBLIO MOJY4eHOo ass 74% aMHHOKHCIIOT.

B pa6ore Jluma [151] peannsosan Gosee copeprKaTeNbHbIH NoJ-
xon K mpoGaeMe. Kak yie ckasaHO, pasfeJbHOEe paccMOTpPEHHE
BTODHYHOH M TPETHUHOH CTPYKTypH O€JKa He HMEeT caMoCTosl-
TEJIBHOTO CMBICJIAa — BTOPHUYHASl CTPYKTypa HABJASETCH 3JIEMEHTOM
NPOCTPAHCTBEHHOH CTPYKTYpPH rJ0OYJIB, €10 ompenesseMbM (CM.
ctp. 220). JIuM ucxomMT M3 Toro, uTo rnobyja COCTOMT M3 THIpO-
¢oGHoro agpa u nosasipHoii o6Gosouku. lleaukoM rumppoduibHble
y4acTKH He Moryt o6pasoBaTb GoJiee OZHOTO BHUTKA CHHpaJH, TakK
KaK cnypa/usalusl NpensATCTByeT B3aHMMOIEHCTBUIO ¢ Bopod. Crupa-
JH3YIOTCA JIMIIb T€ THAPOQHIAbHBEIE YYacTKH, KOTOPBIE MPUMHIKAIOT
K Cnupany, «cKpemjeHHo#l» ¢ AxpoM. O6Gpa3oBaHue AJMHHBIX CIH-
pajiei BO3MOXHO JHHIb U3 Yy4acTKoOB, cojepXaliux ruapodobHble
OOKOBBEIE TPYNIBI, KOTopble BXOJAT B aapo. LleankoM ruppodoGHbie
YY4aCTKM CNHPaJbHBI, €CJH OHH HaxoIATCs BHYTpH rao6yael. Cwme-
HIaHHBIE YYacCTKH CIHMpaJbHBI, €CJH THAPODHIbHBIE OCTATKH PAaclio-
JIOXKeHbl Ha NMOBEPXHOCTH IMOOYJH, a ruapoQobHbie — BHYTPH Hee.
O6 3TOM CBHACTEIbCTBYIOT, B UYaCTHOCTH, pE3yJbTATHl H3yueHHS
reMorjao6uHa (cM. ctp. 232). Ilas cnupaJiell xapaKTepHbl «CKOGH»,
cocTosilide U3 THAPO(BOOHBIX OCTATKOB M HAaXOAAILIMECH B NOJOXe-
Huax i, i 4+ 4.

OxasuiBaeTcs 1e/1ecoo0pasHbIM NPOBECTH NETAJBHYIO Kjaaccudu-
KauH{I0 OCTATKOB NPUMEHUTEJNBHO K YKA3aHHBIM HX CBOHCTBaM. Jlum
noapaszgenser ocratky Ha Maasle (['nu, Asa), cpemdue ruapoto6-
uste (ILlmc, Ban, Mer, Jle#, Hune, Ilpo), Gonbmue ruppodobGHEE
(®en, Tup, Tpu), mansie rugpodunsusie (Acno, Ac, Iay, iy, Cep,
Tpe), 6oabmue rugpodunabubie (JIus, Apr, T'uc).

CdopmyaupoBaH psijn npaBu (UMEIOUINX B KOHEYHOM CUETE 3M-
NUPHUYECKOE MPOHUCXOKICHHE), ONpenesioluX ydyacTHe WIH Heyya-
CTHe 3THX KJAacCOB OCTAaTKOB B CHHPAJAX, H YCTaHOBJEHO Pa3yMHOE
corjlacie co CTPYKTYPHBIMH maHHHIMM JJaa 12 Gesakos. CyuiecTBeH-
Hoe oTauuue paGoTel [151] oT Apyrux uccienoBaHHH COCTOMT B pac-
CMOTpPEHHHY JaJbHUX, a He JOKaJbHHX B3aumoneictuii. OHn oxa-
3BIBAIOTCS ONpENeasIOUUMH.

Po6con u Ilefin [152] momblTanauch MPUMEHHTb K PAacCMOTPEHHIO
3To# mpobseMbl Teopuio vHpopmauun. IlocaeroBaTebHOCTb OCTAT-
KOB B LIENH M MOCJAEIOBATENBbHOCTb HX KoHQopmaumuii B riobyae
CUMTAIOTCS ABYMSI COOGIIEHUSIMH, CBA3AHHBIMH TPAHCISIIHOHHBIM KO-
poM. C nomombio DBM onpenensanace «cnypaneobpasyouias HHpop-
Mauusy gasa 11 6enko. [losnb3ysach ToJabKo HHOOPMaLHUOHHBIMH
BEJHUHHAMH [1/51 OTHEJBbHBIX OCTATKOB, aBTOPHl MPENCKA3aJdu CIi-
pajbHble ydacTku. Hekoropble HecooTBeTCTBHSI OblIX yCTpaHeHH
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BHECEHHEM MONpPaBoOK, YYUTHIBAIONIHX KOJHYECTBO HHGOpMalUHH B Na-
pax oCTaTKOB.

Coraacho [152] «cnupaneo6pasyiomas HHpopManHua», 3aKII09eH-
Hasi B OTAEJbLHOM OCTATKE, BbIPaXxaeTcs pasJHYHEM ero 3Hepruf
B COHpaJbHOM M HeCNHpPaJbHOH CTPYKTYype, 3aBHCAIIHM OT B3aHMO-
JeficTBHA GOKOBOH IPyNNbl ¢ OCHOBHOM LIENbIO.

AToT NOAXOJ HEIb3d CYHTATh IMEPCNEeKTHBHLIM, TaK KaK oOH
uMeer (GopMaJibHBIH XapakTep H, B CYIIHOCTH, He y4YHThiBaeT (H-
3MKY TJI0GYJIBL.

B pa6ore EcunoBoit u Tymansana [153] uceaepobana yxe He cnu-
panHsanysi, HO HErnocpeaCTBeHHas CBA3b MEXAY NepBHYHOH M mpo-
CTPaHCTBEHHOH CTPYKTypaMH GeJKa.

B KauectBe XapaKTepHCTHKH TPETHYHOH CTPYKTypW B pabote
[153] paccmatpuBaioTcs MecTa mOBOPOTOB (Y3J0Bble TOYKH) OCHOB-
Ho#l pend. MIHBIMH cJoBaMH, Lenb anNpoOKCHMHPYIOT JHHHeH, Haxo-
ISIT yYacTKM MAaKCHMAaJbHON KDPHBM3HBI 3TOfl JHHHUH H BBIAACHAIOT
OPHYHHBL JOKaJbHBIX H3ruGoB nenu. HWsru6 uenm onpenensiercs
aMHHOKHCJIOTAMH, BXOAAIMMUMHE B moBopoT. IToBopoT neny o3Haudaer
PE3KYI0 CMeHy 3HAueHHH AByrpaHHBX yrjaoB ¢ u ¢ (cm. ctp. 179).
Jasi GoMbIIMHCTBA AMHHOKHCJIOT 3HEPreTHYeCKH BBHIFOJHBI YIJH ¢
H P, oTBevatomue npasoil a-cnupaau. Ho Cep, Ach, Tpuy, Tup u Jlus
XapaKTepH3ylTcs MHHHMyMaMH 3HepPruH B KoHbopMauusx JeboH
o-CnupaJd U B-popMHL

HaunGoapmeit ru6roctoio ob6nagaer ['au. DTOT 0oCTaToK MOXKHO
CUHTATh CBOEro poOAa YHHBEPCAJbHLIM I[IapHHPOM B MoJeKyne
6eaka. MoXHO AyMaTh TaKXke, YTO NeperdObl AOJKHBI NMpeuMylne-
CTBEHHO NPOHCXOXHTh Ha HErHApodoGHBIX OCTAaTKaX, B YaCTHOCTH
Ha Cep.

B paGote [153] npoBeaeH aHaaH3 CTPYKTYpPHl JH30LUMA, XHMO-
TPUNCHHA, MUOTJIOOHHA, 3JacTa3bl, puboOHyK/eassl, ananHa u Kap6-
OKCHMIIENTHA3bl. YKA3aHHbIE MOJOXKEHHS B LEJOM NOATBEPAHJUCD.
Tak, B ausonume onpegeaeHo 17 moBopoTOB LenH, NpHYEM B HHX
BXOJSIT NPAKTHUYECKH Bce ocTaTKH [JIH, YCTaHOB/AEHO, YTO HaJHYHE .
iy ABAsieTcs DOCTATOYHHIM, HO He HEOOXOXHMBLIM YCJIOBHEM pe3-
Koro nosopota. B cemu noBopotax u3 16 B yuacTKax MaKCHMaJabHOH
KpuBu3Hbl HaxoxdAtcs Cep, Acn, Apr, Tpu. 3TH XKe ocTaTKu cocen-
CTBYIOT C <MOBOPOTHBIMH» ocTaTKamu [JIH. AHajoruydble 3aKOHO-
MEpHOCTH yCTaHOBJIEHB 1/1s1 XHMOTPHUIICHHA, 3J1aCTa3kl, PHOOHYKIea-
3pl, mananHa. Y13 19 ocratkoB 'mu a-xumorpuncuHa 17 pacnosa-
ralotcs B NOBOPOTHBIX yyacTkax, B snacrase u3 25 T'uim 23 Haxo-
natcs B noBopoTaX. Hapany ¢ HasBaHHBEIMH OCTaTKaMM B MOBOPOTAx
y4yacteyloT eme Tpe, AcH, JIus, I'nH. Braouenne Hapany c Tau
OJIHOTO M3 3THX OCTATKOB, IO-BHIHMOMY, CYIIECTBEHHO /il aHaJH3a
noBopoToB. 1S NOBOPOTOB BecbMa BaXXHO TakKXe HaJjuuyue Bogo-
p(():ﬂHbIX cBA3ell Mexnay OCOKOBHIM pangNKkajoM H OCHOBHOH ILENbo
(Cep).
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B uesoM HaJeXHble CTATHCTHYECKHE OLEHKH MOKa3blBalOT, YTO B
nosoporax yuacteywoor ', Cep, AcH, Apr. MeHee TOYHO yCTaHOB-
JaeHo yuactie Tup, Tpe u Acn. «M3beraors nosoporos Jleit, Bau,
Ana u HUne. C MeHbmel J0OCTOBEPHOCTBIO 3TO OTHOCHUTCS K @eH,
I1po u T'uc.

B Geankax c Masofl nonelt o-cnupaneir [y, He HaxoAsmuHcs
B yaJdoBoli Touke, oOnyHO cocencrByetr ¢ Basn u Hae. Hanporus,
B muorio6uHe [yim o6buHo coceacteyer ¢ 'y u Asa, crabuausyio-
WHMH a-cliHpatb. Tem cambiM, Haianuue Takoro [V He MoXeT mpe-
NATCTBOBATh NMOSIBJEHHIO cniupaad u o6pasoBaHyIo noBopotos. C apy-
rofi ctopodnl, I'in B mMuorneGuHe u cxomHblx Geskax obecrneuyuBaeT
KOHTaKThl MeXIy O-CIHPaJbHBIMH CErMEHTAMH, TaK Kak B MecTax
HaxoXJeHust I'IM B chnupanu NOSABJSIOTCH BBIEMKH, yaoCHBE MId
ynakoBku. [TostomMy TpeTHuHas cTpyKTypa cTaGuau3yeT o-CIHPaJy,
conepxamiue [an.

Taxkum o6pa3oM, TpeTHUHYIO CTPYKTYpy OeJKa MOXKHO MOAeJH-
poBaTh COBOKYINHOCTBIO HPHGIM3HTENbHO NPAMOJHHEHHBIX CerMeH-
TOB, COEJHHEHHBIX NOBOPOTHBIMH IIapHUPHBIMHM yuactkaMmu. Tax
Ha3bplBaeMble <«HEYMOp#JOYEHHBIE» CErMeHThl 3aJaloT BaxHeHIIHe
3JleMEeHThl POCTPAHCTBEHHOM CTPYKTYPHI.

YkaxeM apyrue paGorn [179, 180], nocesilennsle Toi xe Hpo-
6neme. [ITHUBIH BHepBEE HopomIen K npoGsaeMe CBS3H MEXKAY Hep-
BHYHOH H TPOCTPAHCTBEHHOH CTPYKTypaMH OeJKoBoH TrjobyJbl, Hc-
X0t U3 (PHU3MYECKOH THIOTE3bl O (POPMHPOBAHUH TVIOGYJH BO Bpe-
menu [181]. TIpeanmoaaraercs, uto camMoopraHusanusi raoGyJabl eCTh
pesyJanTaT HEKOero HampasjeHHoro mpouecca. OnulTel 0o peHaTypa-
LM NOKAa3bIBAlOT, YTO NporpamMa GesomnGouHod caMoOpraHH3alHH
3aKogUpoBaHa B caMoii mepBHuHo#l cTpyKType. CaMoopraHusauus
IPOUCXOANUT CTaZHHMHO TaK, 4To Ha KaXAol caenyomel craguu gop-
MHpyeTcs Bce GoJee caokHasi ¥ Bce MeHee (QUIYKTynpylomasi cTpyk-
tTypa. Ha panHoil cragmu o6GpasyeTcss QUIYKTYHPYIOIMH 3apOAbIIL
cnenymouleir craauu. TakuM o6pas3oM, HaTHBHAsi CTPyKTypa OeJKo-
BOH MOJIEKYJIBl CTPOHTCH H3 OTACAbHBIX CTPYKTYPHPOBaHHBLIX yyacrt-
KOB IllenH, Kak u3 OJOKOB, 00pa3oBaHHe KOTOPBIX TNpeNIIecTBYeT
Bo BpeMeHH (dopmupoBaHHIO caMmofi cTpyKtypbl. OpraHusauus, xo-
CTHTHyTasi Ha TNpejlIecTBYIOLIEHl CTafHH, He H3MEHseTCs, HO JIHIIb
crabuansyercs Ha cJefywomel cTainH.

CornacHo TITHiHHY, Ha NepBOH CTafHH B pa3BepHyTOH GelKOBOH
uend o6pa3syrorcss GAYKTYHPYIOIHe 3aPOABIIIA CMHPAJBHBIX ydacT-
KOB, Y4aCTKOB C BBITSIHYTOH CTPYKTYPO#, a TaKXe u3ruGoB H NeTeJb
nenH, crabHaH30BaHHBIE TOJbKO JIOKAJbHBIMH B3aHMOLEHCTBHSAMH.
Ha Bropoit craguu ojHa HJIM HECKOJAbKO Nap 3apoipiniell oGbenu-
Hs10TCcsl, 00pasyst KOMILUIEKCH H3 JBYX COCEAHHX o-cLHpaJed il
B-CTPYKTYypHble <«UINWJILKH®, KOTOPble MOTYT CJYXKHTb LEHTpaMH
KpPHCTAJ/JH3alHH TPeTHYHOH cTPYKTYypH Geaka. Ha tpeTbelt craguu
IPOUCXORHUT POCT LEHTPOB KPHCTANIH3aLHH 34 CYET NMPHUCOeTHHEHHS
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K HHM COCEIHHX YYacTKOB LENH H HaJbHEeHMmas crabuausaunus
cTpykTypH. Ha uyerBepTofi ctaiuu ofpasyercs ejHHAad KOMIaKTHas
CTPYKTYpa rao6ynpl NMyTEM PoCTa OJAHOTO LEHTPa KPHCTaMIH3aLHH
HIH oO6befMHEHHsI HEeCKOJBbKHUX HeHTpoB. Hakonen, myrem Jokanb-
HOH MozcTpofiKH oGpasyercsi HATHBHAA CTPYKTYypa rJoGyJbi,

KoaunuectseHHasi pa3paGoTKa 3TOH NPHBJICKATCJABLHONH THIIOTESHI
[03BOJHJA MOLOHTH K aHAAU3y NYTell caMoopraHusanvu GeJKOB, B
yacTHoCcTH MHorsobuna [182]. Teopus mnpenckasbiBaeT INOJOMKEHHE
sapojbiell NsiTH JJIHHHBIX H IBYX KOPOTKHX CNHPaJbHBIX y4acTKOB
B uend. IIposenennl rpyGble pacyeThl KOHPOPMAUHOHHBIX 3HEPrHil
CHCTEMBI Ha cTajMsx oOpasoBaHHsA HEHTPOB KpHUcTamausauuu. Ilo-
CJ€/J0BATEIbHBIH aHAAHN3 NMO3BOJAMI HAUTH NPOCTPAHCTBEHHYIO CTPYK-
TYpPYy MHOINIOGHHA, XOPOIIO COIJIACYIOMYIOCS C ONBITOM.

JlanbHelllee pa3BUTHE TEOPUH TPEOYET YTOUHEHHSI KOJTHUECTBEH-
HBIX OIEHOK H PAacCMOTPEHHsl KMHETHKH caMOopraHmusaumud. JKcre-
PUMEHTAJNBHHIHA MOAXOH K Npo6JeMe COCTOMT B H3YYEHHUH KHHETHKH
peHaTypaunu O€JKOB IpPH NOCTOSHHBIX BHEMHHX YycaoBuax. Ceeje-
HHSl O TEPMOIHHAMHYECKH YCTONUMBHIX CTajHAX PEHATYPALHH NpPH
M3MEHAIOMHXCS BHEMIHAX YCIOBHAX MOXKHO NOJYYHTb C TOMOIIBIO
f/l€pHOr0 MarHUTHoro pesoHaHca (cm. § 5.10).

§ 4.10. GUBPUNNAPHLIE BENKH

Bce pacckasaHnoe B 3TOH rJaBe OTHOCHWIOCH K IVIOGYJASIPHEIM
GenKaM co CBOHCTBEHHBIM HM MHOTrooGpasHeM CTPYKTYP H (DyHKIHM.
lopasno meHee pasHooGpasnbie QHOpHUNAAPHEIE GENKH XapaKTepH-
3yI0TCAd crnendpHYeCKIMH OCOGEHHOCTSIMH CTPOCHHSI H BHINOJHSIOT
cnennaabibie QYHKOHH. 3ITO — CTPYKTYPHBIE H COKPATHTEJBHBIE
6enxky. IlepBrie WrpalOT poJb ONOPHBIX M 3AIMHUTHBIX KOMIIOHEHT,
BXOJSl B COCTAB CYXOXKMJIHH, XPALIEH, KOCTEH, CBA3OK H T. 1. (KoJ-
JareHel), a Takxke 3MNHIEPMHCA, BOJOC, IIEPCTH, POroB U T. A. (Ke-
paTtunbl). BTopele BXOAAT B cocTaB pabouHX BEIIECTB MeXaHOXHMH-
YECKHX CHCTEM, B YaCTHOCTH Mbilin (MHO3HH).

B oTinuyne or GodbUIMHCTBA J0OYJAAPHBIX GCAKOB, HHGpUIANSp-
Hble, BOJIOKHOOOpasylomue, 6eJKH (QYHKUHOHHPYIOT HE B pacTBOpE,
T. €. He B I[HTOIIa3M€ KJETOK, HO 00pa3yloT Ha/[MOJIEKYISPHbIE TKa-
HEBble CHCTCMH. BpimoJHeHHe cTpyKTypHOH (yHKuuH Tpe6yer oco-
6ofi TOUHOCTH TOCTPOEHHA, PEry/IsipHOCTH CTPYKTYpPbl Ha BCEX YPOB-
HSIX, HAUUHAasi ¢ IEPBHUHOM.

Koxa XHBOTHOTO CONEPXHT KojanareH (B nepMe) W KepaTud
(B anunepmuce). Tlpn skcTparnpoBaHUH COEIHHHTENBHON TKaHH XO-
JOIHBIMU pacTBOpPaMH cojell, pasGaBJeHHBIMH YKCYCHOH KHCJIOTOM
(pH 3,9), a takxe pacTBopaMH me/Jouell 4acTb KoJlarcHa Iiepe-
XOLHT B PacTBOP. DTH PACTBOPSIOMUECH MOJEKYB! MPH JI06OM Cro-
cofe SKCTpakUMH TMpakTHUecKH uieHTHuHbl. YacTb KosjareHa, pac-
TBOPHMYIO B KHCJIOTE, NPHHATO Ha3BIBaTh NPOKOJNJIAareHOM,





