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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).
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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,
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KonnarenoBole BoJiokHa (¢ubpuaian) ob6pasyloTcsi npH arpera-
UMK Uenell mpokosJareHa. B nmpouecce pocta KocTe, ocTeoreHesa,
3TH QUOPUIJB HTPAIOT POJb LEHTPOB KPHCTAJNIH3ALHH, HA KOTOPHIX
pacTtyT uroapuaThie kpHcTassbl okcuanatHta Cajo(PO4)e(OH),.

KoJsnareHoBbie BOJIOKHA HEPACTBOPUME B BOJE, HO NP NJIHTENb-
HOM HarpeBaHHWd C BOJOH KoJlareH NpeBpaliaercsi B pacTBOPHMYIO
XKeJaTHHYy — B pe3yJbTaTe TMIPOJIH3a YACTH NENTHAHBIX CBA3eH W,
CeNOBATENbHO, NECTPYKUHH OJHHHBIX
O€ENKOBLIX Lernel.

OcHoBHas npo6iema (H3UKH Kojja-
reHa U Ipyrux (GuOprAIApHBIX O6EIKOB
COCTOUT B CJAEIYIOLIEM: KaKHM o6pasom
OCOGEHHOCTH NEPBHYHON CTPYKTYPH OI-
peneasiioT cnenuduieckue csoicTBa pub-
pran?

AMIHOKHCJIOTHBIH COCTaB KoJJareHa
BecbMa cBoeoGpased. 33% Bcex aMuHO-
KHCJIOTHBIX OCTaTKOB cocTaBasieT [y,
129% ITpo u 10% wnexkaHOHHUYECKHIl OCTa-
ok okcunposun (Onpo). ToT oCTATOK,
a Takxke okcuausua (Ouams), comepxa-
muica B kosanuectse oT 0,3 mo 1,2%,
BCTpEUaloTCs [VIaBHBIM 00pa3oM B KoJJa-
rerne. Koannares conepxkut Taxxe no 10%
Ana ¥ 3HAUUTEIBHO MEHBIIHE KOJIHYR- i
CTBa APYTHX AMHHOKHC/IOT, IPHYEM CO- pyc, 4.95. MojeMs CTpyk-
nepxkanue Tup, I'me, Huc u Mer, Bau, TypH KOJJAareHa.
®en ocobeHno Maato — MeHee ueM 1o 19%.

Tagrum o6pasoM, 10 /3 OCTATKOB COCTAB-

astor o, Ipo, Onpo u Ana. Tem cambiM, 3anac #HHGOPMAaIIHU B KOJI-
Jarene 6onee 6eneH, yeM B IVIOOYJASPHBIX GeJKaX, MOJEKYIH Koaja-
reHa, B CYIIHOCTH, He SBJSIOTCH HHGOPMAaNHOHHBIMH.

TTocneaoBaTeNbHOCTE OCTATKOB B KOJJIareHe MOXKHO NpeacTa-
puth B BHUe (I'MH—x—Xx),, rie x—Jumobolt ocratok. Yaire
BCEro BeTpevalorcst mnocaepoBatesbHoctH  Iom — Ipo — Onpo,
o — Ipo— Ana, T'mn— Ana — Omnpo [154].

CrtpoeHue xoJJjareHa ObIO BHISICHEHO B peHTIeHOrpadHuecKHX
uccnenopanusix Pamauanppana ¢ corpynHHkamu [155, 156] u Puua
u Kpuka [7, 8, 157]. Kossnaren cxonien ¢ CHHTETHYECKVMH IOJHIJIH-
uuHoM ¥ noaunponnHoM. CTpykTypa nNONHrIMUMHA IOKa3aHa Ha
ctp. 183.

Mosekyna KojsareHa COCTOHT M3 TpeX lenell THIA MOJHIJIHIH-
HOBBHIX, CKPYY€HHEIX COBMeCTHO B cnupain (puc. 4.25). Ilpu stom
ocratku I'am pacnosaralorcsi BOJM3W UEHTpaAbHOH OCH TpoiiHOH
Cnypajy, a ocTajdbHHe /3 OCTATKOB BHICTYMAIOT HAPYXKY M cNOCOGHEI
MPHCOEJHHATL cocejiune nenu. MonexyasipHblii BeC TaKo# TpoiiHOI
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cnupaau (OpokosJareH) mpumepHo paBed 360 000, kaxkaas u3 Tpex
nenei coxepxkut oxoao 1000 aMHHOKHCIOTHBIX ocTaTkoB. [lauHa
MoJekyabl 290 #u, nuamerp 1,5 na.

Crpykrypa cuuterHieckoro nojunentuaa (Iau—IIpo—Onpo)a
C MOJIEKYJSPHBIM BECOM B HECKOJbKO ThICAY BecbMa CXOxHa €O
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Puc. 4.26. Arperanus MoJiekyJ npokoJaarexa (mo IlIMutry).

I — arperanusa 1%-HsiM NaCl, 2—To Xe 2%-HuM NaCl, §—T1o xe 5%-HoiM NaCl, 4—0,1%-ubM
ryanRupuRdochaTOM + Anaiu3, 5—To ke 0,06%-HbM AT®. Hesarperayus BO BceX CAydasx
YKCYCHOH KHCJIOTOMH.

CTPYKTYpo# KosiareHa. DTo GblIO YCTAHOBJIEHO METOLAMH PEHTre-
Horpaduu, HHQpPaKpacHO# CHOEKTPOCKONHH H CIEKTPONOCJSPHMETPHH
[158, 159].

CxeMa arperaiid MOJEKYJ NPOKoJJareHa B HaaMOJEKYAsipHbIe
¢buGpuaasl nokasaHa Ha puc. 4.26. Ha 3/eKTpoHHBIX MHKpodoTorpa-
(GHusAX HaTHBHBIX KOJIJAr€HOBBIX BOJIOKOH BHIHA IolepeyHas Hcuep-
YeHHOCTb, COOTBETCTBYyIOIlasi 3Toll cxeme. [lepumon HcuepueHHOCTH
640 A.

Munaep 1 Pali npeanoXunu Ipyrymo Mojeldb KoOJJareHoBHIX
GHUOpPUAN, COINIACHO KOTOPOH MOJIEKYJ/1bl TPONOKOJJIAreHa rpynnu-
PYIOTCSl B XKTyTbl, CBHThIe H3 TisiTH HuTell [160]. DTa Momenn Takxe
corjacyercsl ¢ peHtreHorpaduueckuMu LaHHBIMH. Bompoc, Tem ca-
MbIM, TpeGYeT RajJpHEHNIErc HCC/AeA0BaHHS,
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Teopernueckuil pacyeT CTPYKTYDEl KOJjlarena, HCXORAILHE U3
MHHUMH3a0Md KOH(GOPMALHOHHON 3HePruH, 6ol npoBeleH TymaHsa-
roM [161]. B paGote yureHa cTaGuin3ylomas poJib MOJEKYJbl BOJLI
(cum. [162]). TIpu ocTopoXHOM HarpeBaHHMH KoJsjlaT€Ha C BOIOH NPH
62—63 °C BoJIOKHA HCHOLITHIBAIOT HeoOpaTHMoe CcoKpalieHnue MpH-
MEpHO B TpH pasa. [lo-BHpHMOMY, 3TOT Nmepexol, ABJAAIOIWMIACA KOH-
(hopManMOHHBIM NpeBpaleHueM, o6ycJ0BJACH KOONEpaTHBHLIM pas-
pYLICHHEM BOZOPOAHBIX H rHApodolOHBIX cBsizell. IIpokosnaren wuc-
OBITHIBAET TEMJIOBOH mepexox ¥ B pactsope. IIpuBasos H Tukronyso
HCCIE0BAJH 3TOT IEPEX0 METONOM KajJopuMeTpHuH [163].

B ta6a. 4.16 npuBegeHH napaMeTph AeHaTypaLHH TPONCKOJIA-
reHa npu pH 3,5 B 3aBHCHMOCTH 0T CONEP:KAHHS MMHHOKHCJOTHBIX
ocratkoB (I1po, Omnpo).

TaGuauuna 4.16

TepMopuHaMuvyeckde XapaKTepHCTHKH AeHATYpAlHH TpOnOKoJLlareHa

" Yueno

CTOYHHK HUMHHOKHUCJOT- TEHJIOTa AH'

ij(l);l?eKHO;l. OCT};}:]I')}:()B Tnep, °C Qnep' Kanlz Kanlmoss AS, 3. e,
ua (000

Kpruca 226 40,8 16,8 1530 4,9

Ilyka 199 30,6 13,6 1240 4,1

Mepian — 21,5 9,7 880 3,0

Tpecka 155 20,0 8,2 750 2,6

CunbHoe Bospactanue Q, AH u AS c yBesnuyeHueM cojep:xaHHs
MMHHOKHCJIOTHBIX OCTATKOB He/b3 OGBSICHHTb, NPEINCJIOKHB, 4TO
HATHBHas CTPYKTYpa TPONOKOJJareHa CTaGHIH3YETCA TOJBKO BHY-
TPUMOJIEKYISIPHLIMHA BOJCPOIHEIMH CBA3MH, TaK KaK HMHHOKHCJIOT-
HBI€ OCTATKH uX He ob6pasyioT. [Ipennosoxenne o6 onpexpensomeh
poJiH ruapodo6GHBIX B3AHMOLEHCTBHI TOXKE HE CHacaeT CHTyalHio —
UX HCYe3HOBEHHE €CTh 3K30-, 2 He SHIOTEPMHYECKH Mpouecc. Daek-
TPOCTaTHYECKHE B3aHMOACHCTBHSI HE MOTYT HrpaTh 3aMETHOH poJH,
tak Kak AH npaxrtuueckd He 3aBHCHT of pH. ABTopel B cooTBer-
creud ¢ [162] mpejpnogsaralor, 4To TPONOKOJJIAareH crabuausyerca
NpUMbIKalomel K HeMy BOXHOM CTpykTypoid. [leficTBHTENbHO, H3-
BECTHO, YTO YJaJ€HHE BOJAH IIPUBONUT K PaspymICHHIO CTPYKTYphI
KOJIIareHa, a ee 106aBJIeHHE 3Ty CTPYKTYPY BOCCTaHABJIMBACT [162]

H3HYECKHE MCTO/bHl CBHLETEJbCTBYWT O HaJH4YHH YIOPSAIOYEHHOM
BOXHON CTPYKTYpHI, CBS3aHHOH C KOJJIareHoM, 4YTo, B YaCTHOCTH,
OBLLJIO TIOKa3aHO METONOM AALEPHOr0 MAarHUTHOTO PE3OHAaHCa [164].
CTpyKTypa KoJjuiareHa, B KOTOPO# g1o6aBoyHas BOLOPOLHASA CBA3b HA
KaXbifl Tpumaer .o6pa3oBaHa MOJIEKYJIOl BogH, OblIa HEJaBHO H3Y-
yena [165].

9 M. B, Boabkenwrefln
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3aBHCHMOCTh Tenoporo 3ddeKkra A€HATYPALHH OT COAEPXKAHHUSA
UMHHOKHCJIOTHHIX OCTATKOB CBHAETENbCTBYET O JHHEHHOH reTepore-
FOCTY TPOINOKOJJAareHa, 0 TOM, YTO MOJIEKYJda CONEPXKHT YHUacCTKH
C Pa3JHYHON CTENEeHbIO YINOPANOYEHHOCTH. DTO CJAEIYeT H H3 aHa-
Ju3a KpuBo# muapneHus. B pabore [163] mokasaHo Takxke, 4TO
CNOXKHBIA Xoj IOIJICLIEHHs] Ternaa, HalJlogaeMblli B COJEBOM pac-
TBODE TPONOKOJJareHa, CBfi3aH C HEKOTOPHIM IpexneHaTypaLHOH-
HBIM KOoH(OpMaLHOHHBIM NEPEXOJIOM B YCAOBHSIX, OJH3KHX K (H3HO-
Joruyeckum (cM. Taicke [166]).

MHoro paHHBIX, OTHOCAIMXCA K CTPYKTYype U CBOHCTBAM KoJJa-
reHa, conepxurca B oGsope [167]. MeTogs pEeHTIEHOCTPYKTYPHOro
ananusa GUGPHNAADHBIX CHCTEM ONHcaHBI HIXKe (cM. § 5.2).

YKazaHuasa npo6GJeMa He MOXKET CUHTATbCA peLIeRHol, — He-
CMOTpSl Ha ou€Hb GOJblIOE YHCI0 PaGoT, MOCBAHICHHBIX KOJJIareHy,
MBI €llle He pacriosiaraeM jJOCTATOUYHO MOJIHOH TeopUeH ero cTpoeHus
u cpofictB. Co3naHue Takoll TEOpHH BeCbMa aKTyaJ/bHO 110 ABYM IpH-
ypHaM. Bo-nepBrIx, Ko/stareH — OXUH H3 BaXKHEHIHMX OEJKOB B Op-
raiuaMax JXHUBOTHBIX. Bo-BTOpHX, OTHOCHTENbHas (N0 CPABHEHHIO
¢ r1o6ynsapHeIMU GeNKaMH) IPOCTOTa €rc coCTaBa H CTPOEHHA Je-
JIaeT KOJJlareH OuYeHb LEHHOH MONENbI N/ H3YUeHHs CTPYKTYDPH H
CBOHCTB GEJIKOB B L[€JIOM,

OGpatumcsl Tenepb K APYroMy BaXHOMY (UGDHINSIpDHOMY Geu-
KY — K KepaTuHy. :

MakpockolHYecKkHe cBOHCTBa KepaTHHComepXkKauiux OHoJsornye-
CKHX CTPYKTYp — BOJIOC, HIEPCTH, NepbeB, pords, HOITeH, KOMBIT —
VKa3blBAIOT HA €r0 BBICOKYIO CTaGUIBHOCTh H{épaCTBopHMOCTb.I/Ic-
cJenoBaHHe KepaTHHA MOKa3blBaeT, YTO 3TH' 0COGEHHOCTH ompene-
JISIIOTCA TIPEXKAEe BCero O0JbIIHM YHCAOM NONEPEYHBIX AUCYJIbGhUIHBIX
cBsA3ell MeXJy NeNnTHAHHMH uensaMH. KepaTHH BoJsioc uenoBeKa H
KepaTHH liepcTd comepxKut 11—12% unucruHa, T.e. 3% cepol.

JlnuHa BOJIOKOH KepaTHHA CYlLIECTBEHHO 3aBHCHT OT COnEpKaHUA
B HHX BOJbI (MMEHHO HAa 3TOM OCHOBAaH BOJIOCSIHO! rurpoMerp). 3tu
BOJIOKHA 3JIACTHUHBI H MOANAIOTCA pacTsKEeHHIo, ActGropu Nposes
KJIaCCHYECKHe HCCJe/OBaHHs CTPYKTYPhl K€paTHHA LIEPCTH METOAOM
pentredorpaguu [168]. Ero cTpykTypa cHIBHO MeusieTcs NpH pacTs-
KeHuu., Il KepaTHHA HepacTAHYTOTO BOJIOKHA LIEPCTH XapakTepHa
nepuoaHiHocte 5,1 A (a-KepaTuu), NpH pacTAXKEHHH BO3HHKAET
f-KepaTHH, NePHOIHYHOCTb CTPYKTYPH yMeHbmiaercs n0 3,3 A # no-
ABJSAIOTCA MONEpeyHEe nepuons, pasHee 4,65 u 9,7 A. Acr6iopu
CYHTaJ, YTO A/l o.-KepaTHHA XapaKTepHH peryJspHbie H3rHGhl mo-
JIMMENTHAHBIX Lenell, KOTOpHe BHIPAMJIANTCA NPH PACTAXKEHHH.
JeficteuTenpHo, B panpHefinmem Gblio MOKAa3aHo, 4To f-KepaTHH
uMeer KaHoHuueckyw f-dbopmy (cm. [169]). a-KepaTHH comepXHT
MHOTO @-CIHPaJbHOrO BELECTBA.

Kepatun — croxunit 6enok. [Ipu paspbiBe RUCYJIbGHAUBIX CBSI-
2eil B pe3yJbTaTe ero OKHCJIEHHS HJH BOCCTAHOBJEHHs TNOJIyuaeTcs
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PacTBOPHMOE BEILECTBO, H3 KOTOPOrO MOXHO BHLICIHTHL ABE (pak-
uuH — 6enHy10 B GoraTylo cepoii. Ppakuus, GeqHas cepoii, COCTOHT
U3 (GHOPHIJISPHBIX MOJEKYJ, CIOCOGHBIX OGPas3oBLIBATH BOJIOKHA,
a ¢pakuus, 6oratas cepoit, COCTOHT U3 IVIOGY/IAPHBEIX MoJieky/. EcTh
OCHOBAHHUA AyMaTb, YTO 3TH IJ0GYAsipHLIC MOJIEKYJABI CIYXKAT CIUIUB-
KaMH B K€PATHHOBHIX BOJIOKHAX, (DHOPHJIB KOTOPBIX NMOCTPOEHBI U3
6enka, coaepKailero MaJo

ceprl. B pesyabTarte peHT-

TeHOBCKHX H 3JIEKTPOHHO-

MHKPOCKONHYECKHX HCClIe-

JOBaHUP YCTAaHOBJEHO, YTO

OCHOBHAasi €QHHHIA BOJOK-

Ha €CTb UWJIHHApPHUECKAs

MHKpohHOpPUIIa JAHAMET- ¢
pom npuMepHo B 75 A, no-
cTpoeHHasi U3 GEJKOB € Ma-
JBIM COREPXKAaHHEM CEpHI.
PeryaspHo yJIOXKEHHBIE
Y4aCTKH 3THX O€/IKOB s1BJISA-
10TCH -ot-CIHPAIsiMH, COBME-
CTHO CKPYYeHHBIMH Iiomnap-
no. Ha puc. 4.27 nokasauna
IHNOTETHYECKAsT  MOJAEIb
MOJIEKyJsipHOH opraHusa-
oHH  a-KeparnHa. DBenok
reTeporeHeH U COCTOHT U3
OBYX TJABHBIX KOMIIOHEHT
B otHomenuu 2 : 1. Otnens-
Hble MOJIEKYJBbl MOTYT pac-
nojaratbcsi JHGo nocjeno-

Anegpa -repanun

ampeny

RS

N

BatesbHo (puc. 4.27,6, 8),
Ju60 napajieNibHO  ApPYT
npyry (pue. 4.27,2). Cnn-

Puc. 4.27. Tunoretuyeckass cxeMma MOJIeKy-
JAsipHON OpPraHH3auHH C-KepaTHHA.
a) OTaesibHEbIE MOJIEKYJBI JBYX OCHOBHBIX KOMIoO-

HeHT (OHH 3auepHeHbl M 3amWTpPHXOBAHLL; HOCJEN~
HHe—GeJKH ¢ HHU3KAM ColepXKaHHEM Cephl);
6), 8), 2) upoTodbuSpuAAL; &) MHKpobHGpHILIA.

pajbHBle YYacTKH MoJe-
KyJ CcKpy4eHol Jju6o 1o-
napHo, JuGo0 B TPoOHHYIO
csepxcnupatgb. OnelT naeT GosbliHe NEPHOAB! BROJb BOJOKHA, paB-
uule 200 A, uto cornacyercs ¢ MoaensMu 4,27, 8 u e, Ho He ¢ 4.27, 6.

Mukpodubpuina B 0eJOM COCTOHT H3 1l Takux mnpotodué-
pWLI1 -— ABOHHHIX HJIH TPOHHBIX CNIHpaJieH, NMpHueM JABE H3 HHX pac-
NOJIOXKEHB! B LEHTpe MHKPOGHOGPHILILL, a 1eBATh — Ha ee nepucepuu
(puc. 4.27,0). 1o oTHomeHue 9:2 oveHb XapaKTepHO JJsA psjia
GHOJIOTHYECKHX HagMOJIEKYJ/JIAPHBIX CTPYKTYp, NOCTPOCHHLIX U3 (hHG-
PHANSPHBIX GHONOJHMepoB. MHKpodhHOpHILa HMeeT OLHOPOLHOE
cTpoeHde. [[iMHB CHHpaJNbHBIX yYacTKOB, o6pasyloliux INportodub-
PHJLIBI, HE MEHAIOTCA 3aMETHO OT BHAA K BHAY, HO cCOCTan

9#
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HeCNHUpaJbHHX YYacTKOB CHUJIbHO BapbHpyeT. [IpHHUunuanbHLIe pas-
JIM4HA B KepaTHHAX MJEKONHTAIOUIMX ONpeeasioTcs cnocofoM yna-
KOBKH MHKPOQHGPHJIN H KOJHYECTBOM H COCTaBOM Goratoil cepoft
ro6y1pHOH KOMIOHEHTH, T. €. MAaTPHKCA, CKPEIIALIEro MHKpPO-
¢ubpusas gpyr ¢ apyroM. Ilpn HaGyxaHHH B Boje CBOHCTBA 3TOFO
MaTpHKCa 3aMETHO H3MEHSIOTCH.

B-kepaTHH H3yueH 3HauHTeNbHO xykKe, Ero He ymaerca pasne-
-JIUTh HA JiBe yKa3aHHHe (pakuuH. [IpEMepHO NoJOBHHA B-KepaTHHA
UMeeT B-CTPYKTYPY, BTOpas NOJOBHHA He ynopsjfoueHa. Mukpoduob-
PHUILIBL 1HaMeTpoM oKoJio 35 A mocTpoeHH M3 jBYX NEpeIIeTEHHBIX
MOJIEKYApHHX HHUTeH. Kaxkngas HHUTb COnEpXHT IO YeThpe MoJe-
KyJBl Ha nepuon aaudon 8 95 A, anpHelne nogpoGHOCTH O CTPYK-
Type KepaTuHoB cM. B [16, 170, 171]

KepaTuHel npeacTaBiaslOT clneuHadbHbll HHTepec A OGHodH-
3HKH, TaK KakK OHH fABJAIOTCA XOPOLIEH MOJENbI0 CJOXKHOH HajgMo-
JeKYJspHOH opHeHTHpoBaHHOM cTpykTyphu. IIpoGseMa cBa3u sToH
CTPYKTYpPH H €€ CBOHCTB ¢ NEPBHYHOH CTPYKTYpPOH COOTBETCTBYIO-
mux GEJKOB elle 1ajeKa OT CBOEro pelleHHs.

Caepyer ynoMsHyTb eme o6 ofHoM ¢GuUOpPH/IAPHOM Genke —
o ¢ubpoune meaka. OHOPOHH HMeeT CPAaBHUTENBHO NPOCTOH aMmu-
HOKHCJOTHHEI COCTaB W B 3TOM OTHOHICHHH CXOAEH CKOpee ¢ KoJJsa-
reHoM, ueM ¢ kepatuHoM, OH copepxur 42,8% Iam, 33,5% Auna,
16,3% Cep u 11,9% Tup. OcrasibHble aMHHOKHCJIOTH NIPHCYTCTBYIOT
B MaJbix KojgmuectBax miau orcytcerByior (Iluc, Mer). Penrreno-
rpamMmel duGporiHa CXOZHH ¢ peHTreHorpaMMaMH [-KepaTHHa, oc-
FoBHas KoHpopManusa ¢ubéponna — f-popma.

Ctpykrypa ¢ubponHa cxojgHa co Cprié¥poﬂ NOJIUNeNnTHAA
(Tan — Ana), (wenx Bombyx mori) n nonnayianuda (menk Lys-
sax). XapakrepHhle 15 (PHOpOHHA IIEJKa IMOCJAEL0BAaTENBHOCTH
I'mu — Ana — Cep ~—— Tup, GoJbiliie y4acTKH COCTOSIT H3 couseHe-
Huit i — Aaa.

Taxkum ofpasoM, cHeuHaJH3HPOBAHHHE CTPYKTYpHBE (YHKUHH
GuGPHANAPHBIX GEJNKOB ONPELeNIOTCd HX CenU(pHYeCKHM OpHEHTH-
poBaHHHM cTpocHHeM. DBuHosornueckass poJb TakKHx OEJKOB He
_TOJIbKO 3aliUTHas, KaK B clyyae KepaTHHa H ¢puépouna. Brme yxe
YKa3blBaJIOCh, UTO KOJJareH HeoOXonUM 1/1 OCTEOreHesa, a MHO3HH
oGranaer (pepMEHTATHBHON AKTHBHOCTbIO — OH KaTaJH3HPYeT rHj-
poans AT®.
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