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Hoit wadT, Kak oOpeTHIME MNOABHKHOCTD
XBOCTBI OKPYXaOUIMX €ro JWMHMAOB HauHyT
XJIECTATh COCEEH, YCTONIMBOCTD KOTOPBIX TOXE
HapYLUMTCS — U Bo30y aenve noGexuT BAOJIb
BCeil MeMOpaHbl.

Hesnb3si HE OTMETHTb, YTO, COTJIACHO HBbIHE
rOCTIOAICTBYIOIIEN TOUKE 3peHust, B rufipodobHoi
30He MeMOpaHbl Bogbl Majio. CKOJbKO MMEHHO,
[IOKa He YCTaHOBJIEHO: UCKATh BOJlY B JIMIMAHBIX
6ucnosnx Kkpaiine TpymHo. OpHako ceityac,
KOrfa T[OSIBWIACh [UIOTe3a, [MO3BOJAILIAA
0OBACHUTD Tak MHOrO, MOCTAHOBKA OMNbITOB
1o o6HapYKEHMIO Bo/b! MPECTaBAAETCA BECbMa
nepcnekTuBHoi. TeM Gonee, uto neasHble wad-
Thbl, €C/IM TOJILKO OHM B CaMOM peJie HaWpayTcH,
TNIOMOr'YT OCMbBICJIMTh MHOI'ME SIBJIEHNUS, HPOHCXO-
[AslME C yYaCTHMEM HE TOJIBKO MMIPOodOOHBIX
XBOCTOB, HO M TMOJIAPHbIX C[OJIOBOK JIMIMTUEO0B.

HEPBbI, HEPBDI...

HUTak, HEKOTOpble W3 HALUMX JIMIIMAHBIX TPH-
MEpOB MOXHO paCcCMaTpUBAaTh KaK IIeCTHUrpaH-
Hble TYHHEJH, 3aI10JIHEHHBIE BOJAOW U 3aKPbIThie
C TOPIOB KpBILKAMH  B3aNMOJEHCTBYIOLIMX

Mexay coboi monsipHbix ronosok. Ilopa mpu-
MOMHMTb, YTO MPOYHOCTH ITHX KpBILEK He
Gecrpee/ibHa, CKOpee, OHa [OBOJIBHO OTpaHH-
yena. MaKTHUYECKH ITO TPEXCTBOpYATHIE BOPO-
Ta, KOTOpbIE MOFYT PpacKpbIBaThcsi MNOKOOHO
muacpparme ¢oroannapara. Torma B TOH-
HeJlb CMOTyT [MPOHHMKaThb HeGonbluxe Mose-
KyJbl MJM WOHBL. BopoTa, TakuM 06pa3om,
MOFYT MCIMOJIHATD POJb U033, peryJMpyromle-
ro u3bMpaTtenbHyl0 MNPOBOAMMOCTb MeMOpaHBL.

CyliecTBEHHO, YTO, KaK MOKa3blBaeT IpoBe-
JIEHHal HAMH e€lle OHAa WMrpa C MOJE/ISIMH,
CTBOPKM BOPOT MOryT 3aHMMaTb JMIUb ABa
YCTOMUMBBIX TIONOXEHWs. Ecim Bce rosoBku
OIHOBPEMEHHO [MOBEPHYTh Ha ONpeHeIeHHBIN
yroi, TO Ka)jasmh HEMEIEHHO HaijeT cebe
HOBBIX MApPTHEPOB M3 COCEAHMX TpPU3M;
TPU3Mbl OKaXyTCS MepeTacoBaHHbIMK, Kak (u-
rypkv B Kaneipockone (doto 9). B momeHT
e mepexofa cuctema cpaGaTeiBaeT Kak nepe-
KJIfoYaTesb, TPUITEP: BCE BOPOTa BHE3AIHO OT-
KPBIBAIOTCH, ¥ Yepe3 OCBOGOXAEHHYIO BOAY
MOXET XJIBIHYTh MOHHBIH TOK. 3TO OYEHDb MOXO0-
JKe Ha TO, YTO MPOMCXOAMT IpPH PacIpocTpa-
HEHWM HEepPBHOro MMIMyJibca Mo akcouy. Ceitvac
CUMTAETCH, YTO /ISl 3TOro CYLIECTBYIOT OCO-
Obte GeJIKM — MOHHBIE KaHa/ bl (OfHY JIJIS HOHOB
HATPUS, APyrue — JUIsi KaJus) ; MHbIE U3 HUX J1a-
Xe BbiiesieHbl. OfiHaKO HEKOTOpbiE MCCJIefOBa-
TEeNH, HAMPUMep, KPYyHeni SMOHCKUH HeHpo-
dwusmosor HM. Tacaku, oTCTamBalOT ApYryio
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TOouKy 3penus. OHM yTBEPIKAAKOT, YTO MOZ, BIMA-
HMEM CKayka 3JIeKTpUYECKOro TMoTeHLuan a
MOXET MCTIbITBIBATE CTPYKTYPHYIO MepecTpoHKY
cama Jmnuauas MeMOpama. Kak
BO3MOXHO, C MOMOLIBK HAILEro <«TPUITEpa».

K npoGneme mepesaun HEPBHOro BO3OYXne-
HUSL TIPOMBIKaeT elle OfHa 3arajika — ero
MO/IaBJIEHUSsl, AHECTE3MM. AHECTE3MI0O MOryT
BbI3bIBATh a0CONIIOTHO HEAKTHBHBIE BELIECTBA,
JaXe WHEPTHbIE ra3bli aproH W KCEHOH.
Kak 310 M ynaercs? IlpocnabnenHblii XMMMK
JI. Mosmur eme B 1961 r. BbIABUHYN TIH-
[oTe3y, COrnacHO KOTOpoM HeGosbuime MoseKy-
JIbi AHECTE3UPYIOLIMX BELIECTB IPOHMKAKT B
MyCTOTHl CTPYKTYPUPOBAHHOM BOABI M TEM Ca-
MBIM cTabunAM3NpylOT €e, NepeKpbiBasi KaHal
s vonoB. e nomewaeTcs Takasi Boxa,
Iloavur He 3HaJ, CYMTal — rpe-170 BOIM3M
GokoBbiX Liemeii GesnkoB. Tenepb e ee anpec
MOJXHO W3MEHWTBH: He MpEeACTaBAsieT JM OHa
coboit 3TH caMbie efAHbe WahTbi?

MNEPENYTbA NMPOTOHOB

IMopBMXHOCTh OONBIIMHCTBA MOHOB B JKMAKOM
BOJE Ky/Ja Bbille, YeM BO JIbAy. ITO HE YAUBH-
TEJIbHO: JKeCTKasi KpUCTaUTMYecKasi pelieTka
3aTpyausieT auddysmo. ¥V npasunia ecTb OZHO
npuMeYaTeslbHOE UCKIIOUEHHE: HOHB! BOAOPOXa,

MpPOTOHBDI. Onu BO JibAYy WCKJIKYUTEIIbHO
MOABHWJXHBI H «M€peMelIarTCA» ¢ Ol"p0MH0l-"l
CKOPOCTBIO.

Inaron B3fiT B KaBbUKKM MOTOMY, 4YTO Ha
caMoM JieJie NepeMeLeHHe YCJIOBHOe: K OfHOMY
KOHLY LETIOUYKHM MOJIEKYJl, CBA3aHHBIX BONOPOX-
HBIMH CBSI35IMH, PUCOEAMHAETCS MPOTOH, U ero
MONIOXKUTENIbHbI  3apsii CTAHOBUTCHA OOIIMM,
KoJuleKTUBHbiM. C apyroro KOHLa 3apsig yHO-
CHUTCA APYIMM IPOTOHOM, KOTOPBIH OTLUEIUIsieT-
Csi MIPAaKTUYECKH B TOT Xe MoMeHT. IlomobHbit
«3cTaceTHbI» MeXaHW3M AEHCTBYET U B >KH/-
KOWM BOAe, HO B KpHCTa/ule JbJa, HACKBO3b
MPOHU3aHHOM BOJOPOAHBIMH CBSI3fIMM, 3¢-
(dEKTUBHOCTE Mepejayv  3HAYMTENIBHO BO3-
pacTaer.

JdaBHO M3BECTHO, YTO MPOTOHBI MPOHUKAKOT
CKBO3b MeMOpaHbl B THICSiYM pa3 Jierue u
OBICTpee, YeM apyrde uoHbl. YTOOb OOBACHUTD
3T0, NMPUXOANIOCH BONYCKaTh, OypTo B MeMEpa-
HaX MMEIOTCS HEeKWe BOIHBbIE LIETIOYKH, MCIIOJN-
HSIIOLIME POJIb «IIPOTOHHBIX Kabeneit». Konkpet-
HbId WX BWJl, a TakXe TO, KakKuM ClocoboM
OHU TIPOHM3BIBAIOT MeMOpaHy,— BCe 3T0 OCTa-
Bajioch Heu3BeCTHbIM. Ho ne ecTh sm 3To Bce
Te Xe wadTo?

Hanomuio, uto enuubiii WwadT MOXET mpo-
HMKaTh CKBO3b 00a JIMMMAHBIX CJIOS — M, CJe-
[I0BaTeJIbHO, TO3BOJIATH IMPOTOHAM TpOCAYH-
BaThCsl Uepe3 HMX MrHoBeHHo. [a Bno6asok,
TONBKO B OHOM HampaBjienuu. BarnsHure eile
pa3 Ha ¢doto 7. Ha HeM TopueBble MOJEKYJIbI
BOABl «CMOTPAT» HApyXy aTOMaMM KHCJIOpOa;
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uMeHHO?

B MX MORENfAX BHAHBI JaXe KpeMneXHbie
OTBEPCTHS — «BAKaHCMKU», 33 KOTOPBIE MOXET
3aUENMUTbCA MMPOTOH. A Tenepb MOCMOTPUTE Ha
doro 10, cHATOE C ppyroro Topua. 3OECh
HapyXy TOpYaT aTOMbl BOJIOPOJa, 3a KOTOpbie
yXe He 3alenuiubcs. 3uaumt, wadT, MOMHMO
[poyYero,— HalnpaBjeHHasi CTPYKTypa, 110 KOTO-
poit 3ctapeTa MOXeT GexxaTb JIMILL B OIHOM
HafpaB/ieHHH, ONpeaeisieMOM OO1Lel acuMMeT-
puell MeMOpaHbl, HEPABHOMPABHOCTBIO ABYX ee
cnoeB. C ueM m cBAisan MeMOpaHHBII [10-
TeHLMAJ, HMEIOLMH CTpOoro oOnpeaeneHHbIN
3HaK.

JBrXeHye NPOTOHOB CKBO3b MeMOpany —
OIMH M3 LIEHTPAJbHBIX MPOLECCOB B OMO3HEp-
reTuke. BO3MOXHOCTH OOBACHUTL M €ro —
eille OgMH MOBOZ MOTPATUTh HEKOTOpPbLIE CHJIbE
M CpeAacTBa Ha TMOMCK JeAsHbix wadToB,
KOTOpbIE MMOKa BHAHBI JIMIb HA [11aCTMAaCCOBbBIX
MOZIE/IbKAX.

He Menee BaXHO M [ABMXXEHHME IPOTOHOB
Bronb MeMGpanbl, «llepeTekaHue» HMX [0 ee
noBepxsocti. HoBasi Moxenb nomoraer o6bsic-
uuTh U 3T10. [lpeacTasbre cee: MPOTOH MPUCO-
€IMHWICS K OIHOMY M3 OTpHLIATENbHO 3apsi-
JKEHHBIX aTOMOB «I'OJIOBKH» TPUMEpPAa — a NOTOM
cpafoTas TpUITepHbIi MexaHusM. Begb MoXxeT
MOJIYIUTLCS UTO-TO BPOAE TOro Xe acTader-
HOro mnpoueccal

Ilogsons uTOrM, MOXKHO PELUUTHCSH €llle Ha OfHY
runore3y. PasMbminssi Hag MpoMCXOXAEHUEM
KHM3HH, OOBIYHO HAYMHAIOT PACCYXAEHUs C Oerl-
KOB WJIM HyKJIEMHOBBIX KUCJIOT, CAaMOITPOU3BOJIb-
HO BO3HMKLIMX B <«OyJboHE», conepKaueM
VICXOTHOE — HEJKMBOE — OPraHMyYecKoe BeLle-
cTBO. Ho He Morjyia /M BCS 3Ta HEMOCTHIXXUMAs
MEXaHWKa B3ATh CTapT C MOCTPOEHUs B BOIHOM
cpefe JMIOWAHBIX MHUUE], CchOPMHPOBABILIMX
HECJIOKHYIO coTomopobuylo ctpyktypy? Benmp
MMEHHO OHa, BO3MOXXHO, OKa3anach Obl OTnpas-
HOIM TOYKOI, MO BOCTHXXEHHM KOTOpOM Geskun
¥ HYKJEHHOBbIE KHMCJIOTHl MOAKIOUMIUCE Obl K
peny kypa ycnemsee. Takasi Bepcusi HEIUIOXO
MOAKPEIJIAET TUIOTe3y O IPOUCXOXKIAEHUH
MEPBBIX XUBBIX KJIETOK, HM3JIOXKEHHYIO B OK-
TAOpbckoM HoMepe «IIpupoab» 3a MPOLUIBIi
rop, aMmepuKaHckuM npoceccopom 1. HeiiMepom
M HallumM coorevecTBenHukammu A. U. Muxaii-
oM 1 C. A. CeJsie3HeBbIM.

Hoxrop xumuneckux Hayx
P.-X. H. MUKEJIbCAAP
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MemMOpaHa, cxoXKas
C TOPLIOBOW MOCTOBOM

Knaccuueckoe onpeieneHue XU3Hu KaK croco-
6a cywecTBoBanvsi GeJKOBBIX TeNl BpeMsi OT
BPEMEHU NMPYXOAUTCS HOMOJHATD, MPUIOMUHAS
TO HYyKJIEMHOBBIE KHCJIOTH, TO JIMTHMABL, TO
npouue BeliecTBa, 6e3 KOTOPBIX XKUTh 3aTPy/-
nutenbHo. He npeTenays na naspbl ¢unocoda,
ocMeniocs nobaBuTh Koe-4TO ot cebs. S Obi
cKa3aJl, YTO XKM3Hb €CThb CNoco6 CyLecTBOBaHU A
Genkos, ITHK, PHK, XupoB ¥ ApyrvuX BeIECTB,
orpaxpensbix Membpanamu. Benp nopamnisiio-
mee GoJIBLIMHCTBO MPOSBNEHUI JKM3HM CBA-
3aHO C KJeTKoi, a kieTka 6es MeMOpanbi
HEMBICIMMA.

Bbuio Gbl HEAONMYCTUMBIM YIIPOILEHUEM CKa-
3aTh, 4TO Ouonorudeckass MemOpana — 3to
JMWb yNaKOBOYHasl [UIEHKA, B KOTOPYIO 3aBep-
HyTa caMa KJeTKa W, OTAEJIbHO, €€ COCTaBHbIE
4acTtd, otceku. (DYHKLUMH «IIJIEHKH» Kyna CJI0XK-
Hee u tounbwe. [Mponyckas onuu BewecTsa u
3apepXuBas [pyrue, MeMOpamsi C MOMOLIBIO
Takoro — u36MpaTeLHOro — TPAHCNOPTa MOK-
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ZIePXKMBAIOT BHYTPM KaX/IOrO OTceKa CBOM,
ctporo crnenuduueckue, yciaosus. B mHbX ciy-

Yasix, He OIPAHMYMBASCh ITHM BaXKHEWILKUM
fienoM, MeMOpaHbl CTAaHOBATCA  AKTMBHBIMM
YYACTHHLIAMHM KJIFOUYEBOTrO JIiSl [AAHHOM KJETKH
WM opraHe/Uibl mpoilecca: (OTocMHTe3a B
XJIOPOIJIaCTaX, CHHTE3a YHUBEPCAIBHOTO TOPKO-
yero (AT®) B MUTOXOHAPUAX, MPOXOXKJIEHUSA
HEPBHOTO MMITyJIbCa B HEHpOHaX.

Takoe MHOrooGpasue TalaHToB O6GBIYHO CBS-
3BIBAKOT € JIEATEJIHOCTBIO (hepPMEHTOB, KOTOPBIX
Ha MOBEPXHOCTU KJIETKHM W €€ Opraeul geicT-
BUTEJbHO MHOro. Onmu CBoWMM GEJIKOBBIMU
MaKpOMOJIeKyJiaMi  ITPOHU3LIBAIOT  MeMOpaHy
HaCKBO3b, APYTHE 3aKpEIUIEHbl Ha Heil CHApYXy
uav u3HyTpu. Ha oOcHOBHO# cTpouTesbHbIA
MaTepuasl MeMOpambl — JMNUABL — o6pawaT
MeHbllle BHUMaHWU#, noJiaras, YTo IUIEHKa, CO-
CTOAUWAasA M3 [BYX MOJIEKYJISIPHbIX CJIOEB JIM-
MHA0B, MpejHa3HauYeHa JMWb [UIS TOTO, YToObi
JIOJUKHBIM  00pa3oM MOHTHMpPOBaTh (hepMEeHTHI,
OPMEHTHPOBATb MX OTHOCUTENLHO JPYr Apyra u
OKpyJXamlleil cpeapl Tak, YTo6bl yMeHusi 3TUX
MacTepoB Ha BCE€ PyKH MNPOSIBIAJIMCH HAWJIYY-
wuM  00pa3oM. OOIENpPUHATAS HBIHE <«MO-
3aMYHas» MO/EJb MeMOpaubl TNOApa3yMeBaeT,
4To GesIKM TUIaBalOT B [IByMEPHOM JIMITHAHOM
Mope Mozio6Ho aiicbepram. Jlunmumam xe ecsm v
OCTaB/IfETCA KAKOe-TO cBoeobpasue, TO OHO
CBOAUTCA K TOMY, YTO WX mieHKa obnapaer
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CBOWMCTBaMHU XXUAKoOro kpuctaia. C 3TUM u CBAI-
3BIBAIOT TaKOe 3arajloyHoe CBOMCTBO MeMGpaH,
Kak KOONEepaTUBHOCTH OTKJIMKA Ha MECTHbIE,
ToYeuHble Bo3pelcTBus. OH GbiBa€T HACTOJIBKO
3¢ deKTUBHBIM, 4YTO TMOPOM XBaTaeT OAHOM-
€OMHCTBEHHOM MONEKYJibl, aTaKyroLleil MeMOpa-
Hy, 4To6bl BoJIHa OTKJIMKA NMoGesxana Mo BCeii ee
MOBEPXHOCTH W BbI3BaJla Pe3KOe W3MEHEHUE ee
cBoWcTB. Bnaropapsi Takoi cnocoGHOCTH MeM-
Gpana fefcTBYeT Kak yCWIHTEJb, MOLIM KOTO-
poro MoryT o3aBHM/OBATH 37IEKTPOHHbBIE CHCTE-
Mbl.

OnbITh, IOCTaB/IEHHbIE B Halllek aGopaTopun
MosiekysisipHoro Monenuposannss HUM obiueit u
MOJIEKYJIAPHOM MaTosiorun TapTyckoro yHusep-
cuTeTa, MoKa3alu, YTO MHOFME TPYJHO 06bsic-
HHMBblE 0COGEHHOCTH MOBEIEHUS MEMOPaH MoX-

HO OCMBICJIUTD, €CJIM y4YeCTb MpocTeiee cBOM-"

CTBO BXOASIIUX B HMX COCTaB JIMIIUAOB CThi-
KOBaThCsl APYT € APYFOM M MHBIMU BELLECTBAMU
HApY)XHBIMM KOHTYpamu MoJiekyJs. O6opynrosa-
Hue IJIAl OMBITOB GbUI0 BBIOPAHO MOYTH Mrpy-
LIEYHOE: TUIACTMACCOBbIE MOJIEJIN.

KOHCTPYKTOP [Jifi B3POCJBIX

O MOJIEKYNAPHBIX MOJEJIAAX, KOTOpble M3roTOB-
NS0T y Hac B naGopaTopuu, «XUMusl U XKU3HB>
mucana B 1985 r. (Ne 11, c. 58). C Tex mop
YAaN0Ch Hala/InTh UX cepuilHoe MPOM3BOACTBO,
3aBOEBaTh /Il HUX YCTOMUMBBIA cmpoc. Bia-
rogapsi ! pekoMengaLMy KypHajaa, TOJIbKO B
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CCCP ypanoch peanu30BaTh 3TOM TNPOAYKLMH
Gosiee yueM Ha ueTbipe MMJUMoOHa pyGneit. Kom-
MEpUYECKON JIeAITEIbHOCTBIO, pasymeeTcs, AeJio
He orpaHWuMBasoch. Mozienm oGHapyXuau moy-
TH HEUCYEPNaeMblii TAJAHT JAaBaTh 3arajkam
MOnNeKyAsApHON GHONOTMM MPOCTbIE, HATJIS/IHBIE
oObsicuenusi. Urpa e ¢ HMMM oOKa3ajach He
TOJIBKO TIOYYMTEJILHOM, HO ¥ BECEJIOM, a3apTHOM.
CMoTpuTE caMi, Kak 3TO JIOBKO TOJIyYaeTCsl.

Ins wauana cobepeM wmoeJb OIHOTO W3
docdorunuaos. OcHoBa ero — MoJieKyna rjm-
uepvHa. [IBe ee rMApPOKCHIbHbIE IPYNilb], Kak B
JKMpaX, CBS3aHbl C JUIMHHBIMU THAPOdOOHbIMY
«XBOCTaMH» — OCTaTKaMu JXHMPHBIX KHcaoT. Ha
TpeTbell cHAMT ocTaTOK (hocopHOM KHCIIOTHI,
yBEHUAHHBII MOJIEKYJIOM XoMHa. 9T0 — Monsp-
Hasl, ruApodMabHas «T0JI0BKa» ¢ocdoaunua,
B HEW €CTh MMOJIOXKHUTEJIbHO 3apSAKEHHbIH aTOM
a30Ta U OTPULIATENIbHO 3apSAIKEHHbIH KHUCJIOPOA,
Ero nosHasi MOJIEJib HEMHOIO CX0JKa C ABOWHOM
rpo3aeio BUHorpapa (cdorto 1).

HaGopbr Mopenieil Haluero MpoM3BOACTBA 0~
CTaToOYHO OOWMpHBL, YTo6bl cobpaTh He ommy
Takyl0 rpo3ab, a XOTb TPH, XOTb HAECHATD.
He monenumcs u cobepeM tpu. Temeps, ecsm
MOCTaBATh MX B KpyXok (doto 2), obuapy-
XKMTCH HM3YMUTEJIbHOE COBMAZIeHHE: FOJI0XKH-
TEJIbHO 3apSKEHHbIA a30T OJHOHM OKaXeTcs B
HEZaZeKOM COCeACTBEe € OTpULATEJbHO 3aps-
JKEHHBIM KHcJopozioM apyroit. Caydaino? Eppa

2
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3 //\ sm. U3fliHasi KOHCTPYKUMS, KOTOPYKO MBI CO-
e OpyIMJIM, TIpDA B3MJALE CBEPXY XOPOLIO B~

CBIBA€TCA B  TPAaBMJIbHBI  IECTHYTOJIbHUK
(doro 3); Ha 3T0M HOTO, KCTATH, BUIHO, KAK
cOnmMXaroTCs 3apsukeHnble aToMbl. TIpuTsixenue
MX 3apsiioB 00s3aHO C/E/laTh KOHCTPYKLMIO
Takoro Tpumepa ¢ocdosmnuaa sHepreTUIeCcKu
BBITOJIHOM M 10 HEKOTOPOH CTENEHN YCTONUMBOM.
Tenepb, ecM NOTPYAMTbCS ewie U cobpath
BTOPYIO TaKyl e LIeCTUTPAHHYIO MPH3MYy Oa
MNpPUJIOKKTh €€ K MNEepPBOH «XBOCT K XBOCTY»,
TO MOJIYYTCS He YTO MHOE, Kak BeCbMa Be-
posiTHAs Mofenb MpocTeiluei siueiku mMembpa-
HbI, KOTOpasi, KaK U3BECTHO, COCTOMT M3 ABYX
CJI0€B JIMITMAOB, OOpaieHHbIX ruapoOGHbBIMU
XBOCTaMHM BHYTpb, a HOJSIPHBIMM COJIOBKAMM
HapyXy, B BopHyK cpeay. Ecsin npeactasuth
ce6e MoBEPXHOCTD, BHIIOXKEHHYIO (B3IJISIA CBEp-
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Xy) TaKMMH ILECTHTPAHHMKAMH, TO HEBOJIBHO
MPUXOZNT B TOJIOBY CpaBHEHME C ITUEJIMHBIMU
coTamu. Tak Mbl M Ha3BajJM Hally MOJEJIB:
coTonopo6nas (doto 4).

MoxHo cpenaTh M Apyroe cpaBHEHWE: CO
CTApMHHOM TOPLOBOKH MOCTOBOI — B TNPOLLIOM
yJIMLBI rOPOIOB MOKPbIBaJM He acdasbToM, a
MJIOTHO MPVMXXATBIMM IPYT K APYry ILeCTUrpaH-
HBIMM JIEPEBAHHBIMM TOPL@MH, BOWUTHIMM B
3emmo. He BbiMomiena J5M KaXkpgas KjeTka
YEeM-TO MOXOXKHM?

B ToMm, uTO mnpeanosioXenue He JMILEHO
cMbIC/Ia, Hac yOemus AanbHEMILMIA XOJ, MIrpbL
Jlunupxbie TOpIpl, B OTIMYME OT AEPEBSHHBIX,
HE CIVIOILHbIE — MEXAY [apajuiefibHO BbITH-
HYTBIMM TMAPOGOOHBIMM XBOCTAMM OCTaeTCs
T0JIOCTh, TaK YTO CHCTEMa HAIOMHUHAET eLle U
LUKOJIbHBIA nena. YTo 6bl Takoe B HEro oJso-
XKUTB?

IIpyuino BpeMsi BCIIOMHUTDB, YTO B COCTaB
MeMOpaH BXofAT He TONbKo ocdo-, HO | poc-
TO JMIMABL, B YACTHOCTH, XOJIECTEPHH, U3BECT-
HBli MHOTMM JMWb B CBA3M ¢ 3aGoseBaHueM
Beka — aTepockiepo3oM. CobepeM M Monenb
xonecrepuna (doto 5). la He B OmHOM 3K-
3eMIUIfIpe, a cpa3y B TpeX. BeisBisieTcs ewe
OpHa U3yMuTesbHAsl Belllb: €CJIN B3AATb MOIEJb
Tpumepa (cM. ¢doTo 3), TO B Hee ouYeHb
aKKypaTHO YJIOXKaTCH TPH MOIIEJTH XOJIeCTepHHA.
Byarto kapanHpaw B nenai!

Cryuaiinocts? Kak 6b1 He Tak. U3sBecTho,
YTO COOTHOIUEeHHWE xonectepuHa u docdomm-
0B B MeMOpane MoxeT nocturath 1:1. PoBHo,
ne Gosnee. 10 CMX NOP TPUYMHY 3TOrO MOHATH
ne ypaBanochk. He kaxercst nm BaMm, uYTo Te-
nepb — yganocb?

HENPEABUAEHHLIN NMOBOPOT

XonectepuHa, BIIpouYeM, 3a4YacTyl0 HENOCTaeT,
u dochorMnuaoB okasbiBaeTcst Gosbe. YTo
e, yacTh MeHaJIOB ocTaeTcs mycToi? Bpsap nw.
Tlpupona, Kak WM3BECTHO, TaKOro He JIOOMT.
JlenaeM HOBbIM, PHCKOBAHHBIA X0 B Hauwei
urpe: cobupaem mopesib, n306pakeHHYIO Ha do-
To 6. JTO HACTONBKO HEP3KO, YTO # [IOKa
OCTeperaKch Ha3BaTh BEIIECTBO, KOTOPOMY OHa
COOTBETCTBYET (BO3MOJXHO, BIPOYEM, YTO YMTa-
TeJM, BHUMATEJBHO Das3rJiA/biBaBLINe Mpeabl-
ayume GoTo, yXe morajajvMch o LBeTy Iua-
PUKOB, u30Opaxalowmx aToMbl). OrpaHuuych
JMLUB elle OfHWUM HM300pa’keHHeM, Ha KOTOpOM
HOBasi MopeJsib Mokasaha ceepxy (doTo 7) —
SICHO BWAHO, YTO OHAa MpeACTaBjseT Coboii
LIECTUFPAaHHUK CO CKBO3HBIM KaHAJIOM BHYTDH.

Hy, a Terepp BEpHEMCH K HalllMM TpHMepaM.
EcaM meHaa MyCcT, To 3TOT LIeCTHIPAHHMK
BABUIaeTCsl B HEro MpaeajlbHO — KakK 3aTBOP B
pyXxbe. Majno Toro, mpu AOCTATOYHOM AJIMHE
OH MOXeT IPOHU3aTh iBa TPUMEpa, Bech Topell,
KOTOPBIM Mbl <«MOCTH/IM» KieTKy (cdoto 8).

Terneps, ecnu A NPU3HAKOCH, YTO 32 BEILECTBO

3aaBUHYl B ruApodOOHbI Nenwan, meHs 6e3
Tpyaa MOXHO OymeT OOBMHMTbD B HEOCMOTpH-
TeJbHOM a3apTe urpoka. llecturpannmk npep-
cTapisieT coboii MOAENb Bozbl, HAXOASILIEHCS B
KPHCTAJUIMYECKOM COCTOSIHUM, MpOLLe — JIbJa, B
KOTOPOM TPeXaTOMHBbIE MOJIEKYJIbI CHJIOK) BOJIO-
POAHBIX CBsi3eH COEQMHSIOTCH B Takue BOT
aKkKypaTHbI€ MIPU3MBI € MOJIOCTAMM. A JMIUHDBIE
XBOCTBI-TO, HAMIOMHIO, rHAPOO6HBI, BOZIE BpaK-
ne6HbL A byHKLMOHUPYET KJIeTKa NPH TeMIlepa-
Type, MHOrO MpeBblLAKIIeR Ty, MPU KOTOPOI
TJIaBUTCA Nefl. BbIXOANT, 3peCh-TO YXK CTPYKTY-
pPbl COBIIAJIM COBEPLUEHHO CJIyMaiHO.

He GyneM criewmts ¢ BbiBogamu. TIpunoMuum
ele OfHO CBOWCTBO MeMOpan: crnocobHOCTH K
¢dazosbiM nepexopam. Ilpm oxnaxpewnu no
HEKOTOPOW, 3aBUCAILEH OT KOHKPETHOrO COCTaBa
JIMIIMZIOB, HO CWJIbHO mpesbilawinesi 0 °C, TeM-
nepatypbl MHOFME JMIUAHbIE MeMOpaHbi mpe-
TepreBaioT MpeBpalleHne, KOTOpoe COMPOBOX-
faeTcst BbieneHveM Teruia. Ilpu 3ToM pesko
MEHSIIOTCSI MX CBOWCTBA: BA3KOCTb, MOJABUIK-
HOCTb MOJIEKYJI, MPOHMLAEMOCTD il MOHOB...
KapTuHa HamoMumaeT Ty, uYTO HabmopaeTcs
npu 3amep3aHnu. A MHorue cepMeHTh, Hauo
7106aBUTh, 0COGEHHO AKTUBHBI KaK pa3 BOaM3u
TemnepaTypel nopobHoro ¢a3zoBoro nepexopa
NOAJEPKUBAIOILEH UX MeMOpaHbl, TO €CTh 3Ta
TOYKA MMeEET BaXKHeiillee GMONOrMYecKoe 3Ha-
uenne. U ewe mafo 106aBUTH: B Tex CIydYasx,
korna mMemGpana Gorata xosectepuHOM (cooT-
HolleHue XxonecTepuH — pochonmnuabl Mpu-
6rmxaercs k mpeneny 1:1), nepexon GoiBaeT
cMasaH, a TO u BoBce OTcyTcTByeT. Hu ata
CTpaHHOCTb, WM BooGule mnpupona GazoBoro
Mepexofa [0 CHX MOp oOBACHEHUs HE MMeENu.

Ternepb ke OHO MPOCMATPHBAETCS: HE CBA3aH
M 3TOT MEpexOf ¢ IUIaBieHueM TpyGuaToro
MHWKPOKpHCTa/UIMKa Jibda (Mbl Ha3Ba/M ero
wadTOM), 3aKpeIUVieHHOro Mexay ruapodo6-
HBIMM XBOCTaMy MMTUAOB? XBOCTbI CO3AAIOT LI
nbga yAaoGHYI0, CTPOro MOAXOAAILYIO MO CHUM-
MeTpuu ¥ 0ObeMy MaTpully, KOTOpasi pejaer
cylecTBOBanue adTa TePMOIMHAMUYECKH Bbi-
FOAHBIM f[aXe [pH CpPaBHATEIbHO BBICOKOW
Temnepatype. Kak TyT He BCNOMHATH CJi0Ba
u3pecTHoro Omoxmmuka A. Cent-[pépabu:
«XKuBoe BeleCcTBo SABNACTCSA KaK 6bl CHCTEMOM
U3 BOAbl U OPraHMYecKoro BellLeCTBa, KOTOpble
COCTAB/AIOT, KaK LIECTEPEHKU B yacax, OFHY
Hepas3/Ie/IbHYI0 eIMHULY (...) CHCTEMOM, KOTO-
pasi obsanaeT CTpaHHBIM CBOWCTBOM — GbITH
KHUBOW». :

CTaHOBMTCS, KCTaTH, OOBSCHMMOM U yroMsi-
HyTasi Bbillle KOOTIEPATHBHOCTh OTK/IMKa MeMG-
paHbl Ha BO3#EHCTBHE [aXe OOWHOYHOM Mo-
JIeKyJibl, Hampumep, ropmoHa. Benb nmmmaubie
XBOCTHI M CTPYKTYPUpOBaHHasi BoJa B3aWMHO
MOAJEPKUBAIOT, CTAOMIM3MPYIOT Apyr Apyra.
Ho cTouT xoTsi Obl cC/erka HapylwuTb 3Ty
FapMOHMIO, CKasXKeM, «pacIUIaBUTb» OIMH Jiefs-
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