3) reniepauus u npoBeeHHe BO36YKAECHUS — COAEPKAT KaHasbl, 06-
MEeHHHUKH M HacOChbl, 06eCTIeYHBAIOIIME TPAHCIIOPT HOHOB,;

4) aueprernueckas — o6ecneunsaior cuute3s ATD B MeM6panax MUTO-
XOHIpHH U XJIOPOILIACTOB;

5) MaTpuuHasi — 06eCeYHBAIOT PACNOI0XKEHHE H OPUEHTAIMIO GENKOB
U UX B3aNMOAEHCTBUE;

6) aare3auBHast — 06ECNIEYHBAIOT MEXKJIETOUHBIE B3AUMOIEHCTBHS;

7) mBUraTenblas — 06eCNeYnBAIOT NPOLECC ABHXXEHUS KJIETKH;

8) cexperopHast — 06eCIEYHBAIOT HPOLECC 3K30- H BHAOLMTO3A.

JIumuzpt [IM noapasaensioT Ha ¢ocdoaunuabl, TIHKOIHIUAB, X0e-
CTEPUH, TPUIMIIEPOJ, CTEPOUIB M CBOGOAHBIE XKUPHbIE KUCJAOTH. Besku
TIM Boinonnstior psaa $yukumii (KJeToyHoe y3HaBaHHe, PELENLHs, COeMUHe-
HHE OTJEbHBIX KOMILIEKCOB M T. [I.) M NOAPA3/Ae/ISIOTCSA HA HHTErPaJIbHbIe
U nepudepnyeckue, VInterpaphbie GeKH NPOHU3bIBAIOT JHUIMAHDIA G-
cnoii IIM wu casamubi ¢ pocounosurugamu. Ilepudepnyeckue Genxn
JIOKQJTM30BaHB! Ha roepxuocTu [IM (¢epMeirtbi; GesIku, KOOPAMHUPYIOLHE
¢dopMy muToCKenera; 6eJKY, CBA3AHHBIE C IIMKOKAMKCOM).

Jus IIM knieTkH XapakTepHO sBJeHHe aCHMMETPHH, NPH KOTOPOM pac-
npeJieieHHe U COCTaB JIMIMHAOB Ha [UTOILIa3MaTHYECKO! IOBEPXHOCTH MEM-
6paHbl OTAMYAIOTCH OT PacIpeejeHus U COCTAaBa Ha SKCTPAKJAETOYHOH.
Ssnenue acummerpuu [IM Heo6xoauMo AA:

~— TojiZlep>KaHKs UCXoAHOH POPMBI KJIETKH;

— (pukcanu 6eJIKOBOI OpUENTALNH, CIOCOOCTBYIONIEH MaKCUMAIBHOMY
NPOSABJIEHHIO MX aKTMBHOCTH ((epMeHT, KaHa);

~ pacno3HaBaHUsA aHTHIEHOB;

— peryasauuu psaskoctu [IM;

— obecriedyeHHs MPOLECCa BLIBEAEHHUS CTApbIX KJETOK.

B Hacrostiee BpeMsi pacCMaTPUBAIOTC HECKOJBKO O6IMX (aKTOpOB,
peryupylomux cocrogaue [IM. K uuM oTHoCHT felicTBHe TeMIeparyphi,
COCTaB >KHPHbIX KHUCJIOT, CO€PKaHue XonecTepuna, konTakT [IM c uuto-
CKeJIeTOM, AelicTBHe AeTEPreHTOB, aHECTETUKOB H TOPMOIOB.

Oco6blit MHTEepeC NPeACTaBAAIOT JaHuble 0 Haauyun B [IM cnenuanu-
3upoBaHubIX o6aacreit (xomenos). PylUKUMOHANbHOE 3HAYEHHE JAHHDBIX
CTpyKTypubix Mogucdukanuii [IM sakaodaeTcs B onpeaeeHUH pasauynit
MEXXY alMKaIbHON H 62301aTepaibHOil TOBEPXHOCTIMY IOMSPHBIX KJIETOK,
co3gaiuu 6apbepoB MeXKAY alMKaAbHOM U 6a301aTepaibliol MeMGpaHaMH,
H3MeHEeHHH XapaKTepa NPOLECCOB PelleTIyH.

2.1. METObl MCCJIEAOBAHUSA
BUOJIOTHYECKUX MEMBPAH

B cooTrBeTcTBHH C 3aZla4yaMHi IKCNEPUMEHTa NPUA HCCIACTOBAaHUN MEM-
6pau TNIPUMEHSAIOTCA CACAYIOUIHE METO/IbI.
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2.1.1. BBIAEJEHHME H XAPAKTEPHCTHKA
MEMBPAHHBIX ®PAKIMHN

15 uccnegoBanus MOJEKYJIAPHOro cocTaBa U CTpYKTypbl fIM ux Bbi-
NEeJIFI0T U3 KJIETOK ITyTeM Pa3pyLIeHUs] (romorennsammg U OTJe/IelHs EeHT-
pudyrupopanneM. MapecTHO, YTO B 32aBHCHUMOCTH OT IIJIOTIIOCTH YaCTHIIbI
OCKJAIOTCS C Pa3HOH CKOPOCTBIO M HPH NOCTOSIIHOM IEHTPOGEXKIIOM YCKO-
PEHHH CKOPOCTb OCaKAEHHSA 4YacTHIl NPOINOPIHUOHAJbHA HX Macce.
Tak, npu yckopenuu 6000 g ocakAaloTCs sApa, 3aTeM MHTOXOH/IPHH,
? npu 20 000 — 100 000 g — muxpocombr (pparmeHTsr MemGpan IP)
puc. 2.2).

Tednonoswrit

TIECTHK
Tomorenn-
3auns Crakan
CycneHsus TkaHH
B Caxaposc
9 6
U.EHTpchym- ucao o0opoToB
pOBaH#e
6000 g 10000 g 20 000 g 00 000 g

Anpa MutoxoHapusn é'

Tsaxeabre
MAKDPOCOMBI Jlcrkpne MHKPOCOMBI

Puc. 2.2. Pasnenenne tkancit Ha cyGkJeTouHble QPaKUHH MCTOAOM
HeHTpUQYrHpoBaHNs

Inst 6onee noaxHoro pasgenenus ueHTpudyruposaHue NPOBOIAT 1ie-
ckosbKo pa3. Ilpu nonydyennu ¢pakuuii, cofepKalMx B OCIIOBHOM MeMGpa-
HbI OJHOTO THIIA, CyGKJIETOUHbIE PPaKUHK HEHTPUDYTHPYIOT B IPaJHeHTe
IUIOTHOCTH Caxapo3sl uau pukona. C uenapio uaeHTHOHKAINHE U IPOBEPKH
YHUCTOTHI IOy YEHHbIX Cy6KIeTOUIbIX hpakumii IPOBEPAIOT HAJIHIHE TIPH-
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Mecel ¢ IOMOIIBIO CBETOBOTO M 3JIEKTPOHHOTO MUKPOCKONOB; aHAJIM3UPYIOT
JIMIU/IHBINA COCTaB MM aKTHBHOCTh MapKepHbIX epMeHTOB. B mpoiecce
IIPOBE/IEINS YKA3alIIbIX onepauuii iekotopbie (BO3MOXHO, O4EHD BaXKHbIE)
KOMIIOHEHTbI HATMBHBIX MeMOpall MOryT 6bITh yTpadeHbl. [losToMy crenyer
o6pauaTe BHHMaHHe 11a pa3itble BUABI KOITPOJIA.

2.1.2. HCCJIEAOBAHUE CTPYKTYPHON OPTrAHM3AIIUMU
MEMBPAH

ITpu usydeimu CTPyKTYphbl MeMGpaHbl 60JIbIIOe 3HAUYEHHE HMEIOT METO-
ZbI ha3oBO-KOHTPACTHOH MUKPOCKOITHY, OCHOBAHHOI Ha TOM, YTO CTPYKTYp-
Hble 3JIeMEHTDI C Pa3HBIMH NIOK23ATE/ISIMH NIPEIOMIEHHS] HMEIOT HEOMHAKO-
BYIO APKOCTb. Pa3iuyIible AeTaMM KJAETOK MOXKHO, TAKUM o6pa3oM, nudde-
PEHILKBPOBaTh, HO MeMOpalbl IIPH 3TOM I1e BUIHbBI, TaK KaK CBETOBOMK MUKpPO-
CKOIl II03BOJIACT BUAETh O6BEKThI pa3MepoM He MeHee 20 HM, a TOJIUHA
6uoMeMO6paH, KakK y)Xe YIOMHHAJIOCH, He NpeBbimaeT 10 M.

Pa3pelratonias crioco6I0CTb 3EKTPOIHBIX MUKPOCKOIIOB FOPas/io BhILIE,
Tpu AmHe BOMHBI, HCTIONB3YEMOM B 3/1eKTpoHHOM Mukpockormu (1 — 2 um),
MOXKHO pa3iuyaTb 06beKTh pasMepoM 0,5 — 1,0 HM, T. e. fa)Ke KpYyTHbIe
MOJIEKYJIbI. DJIEKTPOIIIasi MUKPOCKOIIHSI TI03BOJISET CBA3aTh JaHHBIE O CTPYK-
Type 06beKTa ¢ pe3yJIbTaTaMM XMMUYecKoro aHaau3a. OHAKO 3TOT METOJ
HMeeT PAX CYIECTBEHHBIX HEOCTAaTKOB, KOTOphbie HEO6X0AMMO YUUTBIBATh
npHu pabore ¢ 6HONOTHYECKUM MaTepuaioM. Beab IpeBapuTEIbHO HCCIIE-
AyeMblit 06beKT 06e3B0XKMBAIOT, PUKCUPYIOT, 3aTeM KOHTPAaCTUPYIOT COJISA-
MH TSKENIbIX METaANO0B, YTO MOXET IIPUBECTH K €ro HCKaXEHHIO.

B nocneanee BpeMst B 6HO(u3uKe BHEAPSETCS AUIIAMHYECKas Jasep-
Hast MUKPOCKOIHS, € IOMOIIbIO KOTOPOit HCCAEAYIOTCS H3MeHEeHUsT (DOpMbI
JKHBBIX OGBEKTOB B TPEXMEPHOM U306DaKEHHH.

Onuum 3 1au60osee TOYHBIX METOIOB UCCJEA0BaHUS CTPYKTYDBI MOJie-
KYJ1, COCTABJIAIONMX MeMOPaHy KJIeTKH, SIBJASCTCA METOX PEHTTEHOCTPYKTYP-
HOTrO aHa/M3a, OCHOBaHHEIH Ha Judpakiuyn peHTreHoBCKHX Jsydelt. Kak npa-
BUJO, 3TO ABJeHHe HaGMIOfaeTCs B TeX CAy4asX, KOrja Ha IyTH JydeH
BCTPEYAIOTCSI IIPENATCTBIA, CDAaBHUMBIE TIO Pa3MEpY € JJIMHOH BOJIHBI JIyYa.
Ecnu na uccresyemblii 06beKT HAaNPaBJISIOT MTapaJlie/ibHbIi My4OK peHTre-
HOBCKUX Jiy4deli, a 3a 06beKTOM noMeHIaioT (OTOIUIEHKY, TO Ha Heil hukcu-
pyercs mudppakimonnas kaptuna. Ha pentrenorpaMme na6iofaercss MHo-
KecTBO naATell (AHGPAKIMOHIIBIX MAKCUMYMOB), 00Pa3yIOUMXCS B PE3YJib-
TaTe MHTepdepeHun ayyell. AHaIU3 PEHTIEIIOTPaMMBI aeT CBECHHUs O
CTPYKType 06BbeKTa 1a MosieKyasapHoM (u Jaxe aToMHoM) yposHe. Llen-
HOCTb MeTO/la 3aKJII0YaeTCs B TOM, YTO MOABJAAETCA BO3MOXHOCTb, BO-NIEP-
BbIX, H3YYUTH ITPOCTPACTBEITHOE PACIIONOKEHHE MONEKYJI, TOUHO H3MEPHTD
paccrogiiie MeX Xy HUMH, OLl€HHTb X BHYTPUMONEKYJISIPHYIO CTPYKTYPY,
BO-BTODBIX, ONPEJEJHTb CTPYKTYPY MONEKYISPHbIX KOMIIOHEHTOB MeMGpa-
HbI B He(OUKCHPOBAIHBIX KJIETOYHBIX IIpenapaTax.

CienyomyM TpaJui[HOHHBIM METOJOM HCCJIEJOBAHUS COCTOSHHS MEM-
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6paH siBJIsIeTCA s/IePHbIN MarHUTHBIN pesoHaHc. B ocuiose AMP-cnexTpo-
CKONMH JexUT (PU3HYeCKOe sIBJICHHE NOTTOHIEHHS 31€KTPOMArHUTHBIX BOJH
(B paIMOYACTOTIIOM AUATA30HE ) AAPAMH aTOMOB, 061aJAIONIMMH MarluT-
HbIM MOMeNITOM. [IpH 6HONOTHYECKUX HCCIEAOBAHUAX YaCTO UCIIOAb3YIOT
13C, 1H, 31P. Crpykrypa IMP-CeKTpOB 32BUCHT OT BEJMUHHDI JHIIOIb-
MUINONBHBIX B3aUMOAEHCTBHI MEXK/Ty JaHHBIM SIAPOM M COCETHUMH SITPaMH,
HEOJHOPOAHOCTBIO MAaTHUTHOrO noJs u T. A. [Ipoueccs pesakcaluu, css-
3aHHbBIE C AUNOIb-AUNOMbHBIMU B3aUMOEHCTBUSIMH, CJIYXKAT MEpO#, Xapak-
TEPU3YIOUIEH «IOABIXHOCTbY OTAE/bIIBIX aTOMOB M MoJiekya. Metog AMP
MO3BOJIAET NOTy4aTh MHOOPMAIIMIO ¢ BHICOKOM TOYHOCTDIO 06 H36MpaTeb-
HOM NOBe/IeHHH OT/Ie/IbHBIX JacTeil MoJIeKy 1 6€JIKOB M JIUTIH/IOB, COCTABIS-
IOLMX 6HOJOrHYeCKyIo MeMGpaHy.

B nacrosee BpeMs uMeloTcs cnektpbl IMP muorux Genkos, uto
JeJlaeT BO3MOXHBIM HaGMI0/IeHHE 32 CTPYKTYPHbIMH U3MEHEHUSMH, COIpPO-
BOX/JAIOIMMY UX (DYHKIHOHMPOBAHHE, a TAKXKE U3YUEIIHe COCTOSHHS BOJbI
B 6uonornyeckux MeM6panax. SIMP Ha aapax 3! P npHMEHSIOT Ipu HCce-
[OBAaHUM CTPYKTYPbI U HoBeAeHHs (HochoMMIuIoB B MOAEIBIbIX H IPUPOA-
HBIX MeMOpaHax. JIOCTOMHCTBO METOJa 3aKJI0YAETCA B TOM, YTO B 3TOM
cly4ae noJay4aloT CBeleHUsl HeNOCPeICTBEHIIO OT MOJEKYJIbI KOHKPETIIOTO
docomnmiaa, a He OT IOCPEAHHKA, KAK, HAIIPUMED, TPH pa6oTe CO CIHIIOBbI-
mu 3ongamu. K HegocTaTkaM MeTofa OTHOCAT TO, 4TO SIMP-cnekTpbl c10X-
HbI ¥ 4aCTO IIOXO PasPELIUMBbI, KPOME TOTO, OH MMeeT OTHOCHTEIBHO MayIo
YYBCTBUTENbHOCTb (KOHUEHTpauus o6pasua A0JDKIA GbiTb HE HHXe
10-3 momb,/ 1).

MeToA 3/1eKTPOHHOTO NAPAaMATHUTHOTO PE30HAHCA LIMPOKO MCIOJb3Y-
eTCs 145 UccieoBanuil B 061acTH MOJEKYIAPHOI H KAeToyHoH GHodusn-
KH. DTO siBJenue OblIO OTKPBITO pycckuM ¢usnkoM E. K. 3aBoiickum B
1944 r. B gambHeiilieM OHO NOCJYXXUJIO OCHOBOI AJIA CO3AaHUA MeTofa
cnexrpockonun JIIP, KOTOpbIil ycnenHo NpUMeHSIOT IPY H3YYeHUH CTPYK-
TYpBl MOJEKYJ, COAEPXallMX NapaMATHUTHbIE YaCTHIbI, a TAKXKE KH-
HETHMKH M3MEHEHHil NMOJOXEHHA HacTuubl Opu Momuduxauuu KoHdpop-
Manuu caMoit Mojekysabl uau ee coceneit. B 6Guosiormyeckux o6bek-
Tax Han6oJee pacnpoCTpaHEHHbIMH NIaPaMAarHUTHBIMU YACTHIAMH SIBJISIIOT-
cst cBOGO/IHbIE pafiuKaibl M HOHBI. [lapaMarHUTHBIMM GbIBAIOT HOHBI IEPE-
xoanbix Metasnos — Fe, Co, Ni, Cu, Mn. Mertox SIIP gaeT BO3MOXKHOCTb
Ha60aTh HX OKUCUTENbHO-BOCCTAHOBUTEIbHBIE IPEBPAILCHHS U CY/IUTh
06 u3MeHeHUHM KOH(OPMALMK BKJIIOYAIOIIMX HX KOMILIEKCOB. C MOMOIIbIO
IIIP uccnenyioT Tak)ke TPUILIETHbIE COCTOSHHSA, BO3HHKAIOLME, HATIPUMED,
B Xofe (porobuonorniecKux peakuuit. Ouenb 60bloe 3HAHEHHE [T MeM-
6paHOIOTHH MMEET MCNOJIb30BaHHe CIIMHOBBIX 30HAOB M METOK, KOr/Ja B
HcceayeMyio cucreMy (B JaHHOM Clydae B MeM6paHy) BBOAAT CTaGHIIb-
Hble CBOGOHbIE PAAMKAJIbI, IO H3MEHEHUIO XaPAKTEPUCTHK cnekTpoB JIIP
KOTOPBIX CYAAT O CTPYKTYPHO-THHAMUYECKOM COCTOSHHH MOJIEKYJI MEM-
6paHbI.

PesynbTatsl, noiy4yaeMbie ¢ nomoubio Metoga DIIP (ucnonpsyiorcs
MarHHTHbiE cBoiicTBa 3JeKTpoioB) U AMP (McHoab3yloTCs MarlUTHbIE
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CBOMCTBA aTOMHBIX sA/€P), AAIOT BO3MOXHOCTb BBISICHUTD CTPYKTYPHYIO
OpraHH3aLHI0 MeMODaH M X U3MeHeHus IpH QyHKIMOHUpoBaHun. Kpome
TOTO, OHH JONIOJHAIOT 3MEKTPOHHO-MUKPOCKOMYECKHe JaHHbie 00 yAbTpa-
CTPYKTypHOMH OpraHu3aiuu MeM6paH.

I1pu u3ydeHUH CTPYKTYPHOM OpraHu3anuu MeMGpai IIPpHMEHAIOTCA 1
MHOTHe Apyrue (GH3NYeCKUe MeTobl, HanmpHuMep (PIIyopeCIieHTHasI CIeKTPO-
cxonus. VisBecto, uTo payopecueHius B KJeTKaX COIPOBOXKAAETCS BO3-
HHKHOBEHHEM 31eKTPOHHO-BO30Y K ACHHBIX COCTOSIHMI, KOT/ja 3JIEKTPOH Ie-
PEXO/MT U3 OCHOBHOTO COCTOSIHUS B BO30yxaenHoe. [Tomydenias MoJieky-
JIOH 3HEePTHsi MOXKET PacXo0BaThCcs B BHAE Tell1a MM H3/Iy4YaTbCs B BUAE
cseta. Mcriyckanue cseta ocymiecTisieTcst 6onee JIUTEAbHOE BpeMs, YeM
TIOIJIOLIEH e,

Hpu pa6ore ¢ 6nonoruyecKMMU 06beKTaMH, B YACTHOCTH ¢ KJIETOYHbI-
MM MeMOpaHaMH, PETUCTPUPYIOT JUG0 COGCTBEHNYI0 (DIyopeceHIHIO OT-
AeJabHbIX Mojekya IIM, mu6o ¢ayopecueHIHIO 301108 HIH METOK, CIelH-
aJbHO CBA3aHHBIX C MAKPOMOJEKY 0l U BBEJEHHbIX B KJAeTKy. Pasmuyalor
(ayopecleHTHbIe 30H/bI, CBSI3bIBAIOLIHECS C MOJIEKY.JaMi MeMOPaHbl HEKO-
BaJIEHTHO, H (JIyOpecLieHTHbIE METKY, 06pa3yIoliie C MOJeKy1aMi MeMGpa-
HbI XUMUYECKYi0 CBA3b. [Ipu BKIOYEHHM METKH MM 30H7a B MeMOpaHy HX
(ryopecueHTHbIE CBONCTBA MEHSIOTCS, YTO JaeT HHGOPMALHIO O CTPYKTYP-
HBIX OCOGEHHOCTAX M3y4aeMOil CHCTEMBI,

Ilns ucciaenoBanusi OTAENbHBIX KOMIIOHEHTOB MeMOpaHbl 6oJjbLroi
HHTEPEC NPEACTABIAIOT METOAB KOAe6aTebHOM CIeKTPOCKONUH: HHPpa-
KpaCHasi COEKTPOCKONUA M CNEKTPOCKONHS KOMOMHANMOHHOTO paccesi-
HUSE.

KpoMe onucaHHbIX BBl METOAOB H3y4YeHUst 6HOJOrHIECKUX MeMGpaH
Ba)KHYIO POJIb HI'paeT MoJeJupoBanne — (HOPMUPOBaHHE HCKYCCTBEHHBIX
MOHO- MJIM GHCNONHBIX JIMITHAHBIX MeMGPaH U IPOTEOMIOCOM Gasupyione-
ecsl Ha TOM, YTO aM(pUIaTHIeCKHe MOJIEKYJIbI JIMITUOB CIIOCOGHBI 06Pa30Bbi-
BaTb Ha IpaHMIle pa3jesia BoAa — OpraHMYecKuil pacTBOpUTE b MOHOMOJe-
KyJiApHble ILTeHKM. B HacTosimiee BpeMsi LIMPOKO MCNOJIb3YIOTCA Me-
TO/IBI NOJTYYEHHSA MOHO- M GHCIONHBIX TMAWAHBIX MeMGpaH, a Takxe MeTO/IbI
bopMHpPOBaHHsA 3aMKHYTBIX My3bIPbKOB — BE€3UKYJ, JunocoM (puc. 2.3,
2.4). B Takue MeMOpaHbl, KaK NPABHJIO, BBOAAT GeJIKU WM Mejkue dpar-
MeHTbI MeM6paH, BbIAENEHHBIX U3 KJAeTKH (1poteosmnocoMbr). Tak Kak ju-
MUAAHBIA 6uciol — 06a3aTebHBIN KOMIIOHEHT 6MONIOTHIECKON MeMOPaHBI,
pe3yJIbTaThl, NOMYYEHHbBIE [IPH UCCIEJOBAHNH (PH3WYECKUX XapaKTEPUCTHK
Mofe/M MeMGpaHbl U ee IPOBOAMMOCTH, UMeIOT GoJbliIoe 3HAYEHHE IS
TIOHMMAaHHUA pAJa NPOUECCOB OpraHu3auud U GYHKIUMOHUPOBAHUSA HATUB-
HbIX 6HoNOrHYecKkux MeMGpaH. Bo3aMOXHOCTH TaKoro pofa MOAeIUpOBa-
Hus ente Gonee pacuupsioTca npu (GOPMHUPOBAHHHM IIPOTEOTHIIOCOM
(puc. 2.5).

Ilpencrasnennbie METOABI NPUMEHAIOTCA NP UCCAE0BAHUM NIPAKTH-
YEeCKH BCeX BHJOB KJIETOYHBIX MeMOpaH,
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Inasmatnueckast | Kperxa

meMGpaHa
Kanan
BJIM
Benok

BJIM
BIIM Honodop
Hckyccrennas

BJIM | mem6pana
cnssaa—

Puc. 2.3. epapxus Mogeaelt 6uonornyeckux mMeMOpaH

N

i &
%égé%s
*bq?pé’

Puc. 2.4. Camoc6opka ¢ochonvnuaHeIXx Be3UKYA B BOAWOM pactsope: 1 —
Monekyanl dochommuaos; 2 — ux ausodopMbl; 3 — 6ucnoitHas MeMGpaHa;
4 — yvnocoMa; 5 — nopa B GucnoitHolt MeMGpane; 6 — Mulesa
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Boaublit 6enxopblit
pactBop

®ocdonunug
B rentaHe

N

Boaublii GenkoBbli pacTBO

NN

Puc. 2.5. Oaun H3 cnoco6OB KOHCTPYHPOBAHMA HCKYCCTBCHHOrO JIMMUZHOTO
6ucnos: oauH MoHocs0l o6pa3dyercs Ma rpaHuue pa3jesia BojJa — renTaH, ApYro#t —
BOKPYr KAana® BOZHOTO PacTBOPa, BHECEHHOrO NNMETKOH B TentaH; NPH HX
COMPHKOCHOBEHAN NOABAAETCS ACTHHHBIN ABOMHOM ciolf

2.2. COCTAB U CTPYKTYPA
BUOJOTHYECKOI1 MEMBPAHDI

Kak oTMeuasioch Bblllle, OCHOBHBIMH KOMIIOHEHTaMH GHOJOTHYECKHX
MeM6paH SABJAITCS JUIUABI, 6eJIKM U YTJIEBOAbI, IPUYEM B TIPOLEHTHOM
OTHOLIEHHH GOJIbIIAS YaCTh MAcChl IPUXOANTCS HA K0JII0 6EJKOB U JIMIIH-
aoB. Kpome Toro, B MeM6GpaHaXx BbIsABJIEHbI TaKHe MMHODHbIE KOMIIOHEHTBI,
KaK HYKJIEMHOBbIE KHUCJIOTbI, IIOJTUAMUHbI U HEOpraHMYeCKue HOHbI, a TakXKe
cBsAsanHasA Boga. CooTHOLIeHHEe OCHOBHBIX CTPYKTYPHBIX KOMIIOHEHTOB —
6eNKOB U JUNUAOB — 3HAYUTENbHO KOJe6JETCS B 3aBUCUMOCTH OT BHAA
MeMmOpanbl. Tak, B MeM6paHaX MHTOXOHPHH MaccoBast 101 6esIKa cocTas-
et 60 — 65 %, a aunupoB — 35 — 40 %. B MueauHoBoil 060J109Ke
nepBa cozmepxurcs Bcero 20 — 40 % G6enka, ocTanbHbie 60 — 80 %
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