BanHa n He)KHbIE IJIEHKH

BrepBrie OucnoitHas CTpYKTypa IMIa3MaTHYECKON JIUMUIHOW MeMOpaHbl Oblia
ycranoBieHa B 1925 rony ¢ ucnonap30BaHHEM SPUTPOIMTOB M METOJIa MOHOCIIOEB
Jlearmiopa. (KakuM mpoCTBIM M 3JIETAaHTHBIM CHOCOOOM Y4YEHBIC JOKa3aJid, YTO
JUMHIHAS MeMOpaHa KJICTKH COCTOUT U3 JIBYX ClIoeB? 1 6aw)

Texnuka JIeHrMropa-bilOKETT UCHONB3yeTCs ISl MOJIYYEHUsS] MHOTOCIOWHBIX
YIOPSITOYEHHBIX MOJIEKYJISIPHBIX IUIEHOK Ha TBEPABIX MNOJI0XKKaxX. C IMOMONIBIO
aBTOMATUYECCKOM MHKPOMETPHUYECKOW TIOJaud TOJJIOXKKA OmyckaeTcs W (Him)
MOJTHUMAETCs CKBO3b MoHoOcJoW (puc.l). Ilpu JBMKEHWUW TMOMJIOKKA B MEHHUCKE
KUJIKOCTH MPOUCXOOUT OCAXKIECHUE MOHOCIOS HA TBEPAYIO IMOBEPXHOCTH, IPU ATOM
IJIOIIAb, 3aHSATash MOHOCIOEM Ha BOJE, YMEHBIIAECTCS Ha BEIWYUHY, KOTOpas
COOTBETCTBYET IUIOIIAJAM TOMJIOKKH, Ha KOTOPYK OCel MOHOCIOW. B mpouecce
HaHeceHus Orjarojaps HaJIU4YUI0 OOpPaTHOM CBSI3M TIOBEPXHOCTHOE JIaBJICHUE
MOHOCJIOSI MOJJEPKUBAETCS MOCTOSHHBIM 3a CYET aBTOMAaTUYECKOrO0 MEPEMEIICHUS
O0apbepa. B 3aBucuMocTH OT HalpaBieHUs JBUKEHUS MOJUIOKKUA CKBO3b MOHOCIOM
MOJKHO MOJTy4nTh TUIeHKY Jlenrmropa — biompkert (JIB) ¢ pasnudHoi MOJIeKyIsIpHON
opuenranueit (puc.2). IloouepeaHoe NPOXOKACHUE TOJIOKKH CKBO3b MOHOCIIOW
CBEpXY-BHU3 U CHU3Y-BBEPX JAET MYJIbTHUCIION Y-THIIa, aHAIOTHYHBIN MO CTPYKType
JUTMUATHBIM OUCIIOAM OUOJOTMYECKUX MeMOpaH. DTU MYJIBTUCIOU HEMOJSPHBI, OHU
obnagaroT UEeHTpoM uHBepcuu. [Ipu mnomydeHun Y-CTPYKTYpbl aBTOMATHUECKH
BBINIOJIHSETCSL yCJIOBUE THAPOPUIBHOCTH WIA TUAPOPOOHOCTH TMOJUIONKKU JUIS
KQXJIOr0 TOCIEAYIOMEr0 MEPEHOCHMOTO0 MOHOCIOS, MO3TOMY TEXHOJIOTMYECKU
MYJIBTUCION Y-THUIIA OTYYaTh JErde BCETO.

CrnoxxHasi cuTyanus HaOJMIOAAEeTCs MPHU MOMNBITKE MOIYyYECHUS MOJISIPHBIX TMJICHOK
JIb. Tlpu nBW)KCHUM TOJJIOKKKH BHH3 Ha TBepaod THUIpoPoOHON MOBEPXHOCTH
dbopMupyeTcsi  MOHOCIOW, B  KOTOPOM  THUIPO(POOHBIE  XBOCTHI ~ MOJEKYIH
OPUCHTHUPOBAHbI K TOJUIOKKEe. COOTBETCTBYIOIIAS MHOTOCJIOWHAS TUuIeHKa (puc. 2)
Ha3bIBaeTCs CTPyKTypor X-tuma. [Ipu nBmkeHuu ruApodUIBbHON MOIJIOKKH CKBO3b
MOHOCJION BBEpX (OPMUPYETCSI MOHOCIION, B KOTOPOM K MOJIOKKE OPUEHTHUPOBAHBI
ruIpoUITbHBIC TPYIIIBI MOJIeKYJI. COOTBETCTBYIOMIAsI MHOTOCIIONHA 1ieHKa (puc. 2)
Ha3bIBaeTCsl CTPYKTypou Z-tuma. Mynbtucnon X- v Z-tTuna He 00NalatoT LEHTPOM
nHBepcuu. VX nonspHas och HampaBieHAa K HOPMalId WK OT HOPMAJIA K TTOJIOKKE B
3aBUCUMOCTH OT HaIIPABJICHUS MOJIEKYJIIPHOTO JUIOJIBHOTO MOMEHTA.

OuyeBUIHO, YTO HAHECTH MYJBTUCIOU X- WIM Z-TUMA MyTEM MHOTOKPAaTHOIO
MPOXOXKJACHHS TOJJIOKKH CKBO3b MOHOCION B cyOdasy um 0OpaTHO MPaKTHYECKU
HEBO3MOXKHO, MOCKOJIbKY BMECTO JKEJIaeMOW MOJISIPHON CTPYKTYpbl Moyydaercs Y-

CTPYKTYypa.



noaJsioXka

I

Yo Do

cyocpasa

Puc.1

X-Tvn nneHku J1b

lllllli@l Llll%

Y-tvn nneHku J1b

ouuc@l mxm%

Z-tvun nneHku J1b

Puc.2
[Ipennoxure mo aBa criocoba monydeHus rwieHok JIb X- u Z-tuna, cuurtas, 4To B
MpoIecce mepeHoca M Mocjie HAaHECEHUs KaKJOro CJI0S peopraHu3alliy TUICHKU HE
npoucxonut (2 6amna).

XapaktepHoli 0coOeHHOCThIO MoOHOcHoeB Jlenrmiopa  dochonummmion
sBisieTcst Hanmaue 2D-(pa3oBoro mepexona Mexmy XuIko-pacimpeHHbM (LE) u
xunko-kouaeHcupoBanubiM (LC) cocrostHusmu. Ha puc. m3oOpakena u3orepma
CKAaTUSA  MOHOCIOS  JAUMHUPHCTOMI-TauIepo-pocostanonamuua (DMPE) —
3aBHCHMOCTD TIOBEPXHOCTHOTO AaByieHus (T oT ruiomiaau MoHocnos (A). ITnaro Ha
KPUBOI OTBeUaeT (pa3oBOMy MEPEXOy.
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H3oTepma cxxaTHS MOHOCIOS JUMHUPHCTOMI-TIHIepo-pocdorTanonamuua (DMPE)
Ha TOBEPXHOCTH BOJbl. KpacHbIM IIBEeTOM H300pa)keHa 00JacTb MOHOCIHOS, U3
KOTOPOW MPOUCXOJUT NEPEHOC MOHOCIIOS HAa TBEPAYIO MOJIOKKY .

MoHocnoli TepeHOCUTCS Ha THAPOPUIBHYIO TOBEPXHOCTh KPEMHHUEBOU
IJIACTUHKHA METOOM JIeHrMropa-biiokerT.

[lepeHoc MoHocnost docdonunuaa Ha TUAPOGUIBHYIO TOBEPXHOCTh KPEMHHUS
BEpTUKAIbHBIM MeToA0M JlenrMiopa-bnomxerT cHu3y-BBepXx. B mponecce nepenoca
MIOBEPXHOCTHOE JIABJIICHHE IOJJIEPKUBAETCS IOCTOSHHBIM. [lokaszaH mepeHoc
MOHOCJIOSI TPU BBICOKOM IOBEPXHOCTHOM JABJIEHUM U3 KOHJIECHCHPOBAHHOIO
COCTOSIHHUSI.

B monocnoit dochonunuaa B oueHb MajbIX KOJIMYECTBaxX OblIa Jo00aBiieHa
auduibHas (QIIyOpeclieHTHas MeTKa, KOTopas Obuta coBMecTHMa (CMEIIMBajach)
TOJIBKO C MOHOCJIOEM B JKUKO-PACIIMPEHHOM U ra3000pa3HOM COCTOSIHHSIX.



MoHocnou Ha MoHocnoun Ha

erMHMeBOVI NOBEPXHOCTU
nnacTtuHke BOAbI

30 pm.i

[Tosmocuaras cTpykrypa

Ha puc. nano d¢uyopecuentHoe u300pakeHHE MOHOCIOS B IPOLIECCE €ro
MEpeHoCca Ha TMOBEPXHOCTh KPEMHUS TIPU TOBEPXHOCTHOM JaBiieHHH 2 MH/M.
[TynkTupHast auHUS — JIUHUAA Tpex(da3HOTO KOHTAKTa; ClieBa OT HEE — MOJIOKKA U3
KPEMHHUSI, CIIpaBa — IMOBEPXHOCTh BOABL. MOHOCION MEPEHOCUTCA IO HAIPABIECHUIO
oemoit crtpenku. CBernple 00JIaCTU  HA PHUCYHKE OMNPENEISIOTCS  BBICOKOM
MOBEPXHOCTHOM  KOHIIEHTpamue (dayopeciieHTHOro 30Hma. [lo 3aBepiieHuun
mpoliecca nepeHoca MOHOCHosl (GOpMUPYETCS CTPYKTYpa, cocTosiiast u3 OO0JIBIIOro
YUCIIa YEPEAYOIIMXCSA TEMHBIX U CBETIBIX MOJIOC.

OOBsicHuTe MexaHu3M (hOPMHUPOBAHUS IMOJIOCUATON CTPYKTYpHI (3 6asma). Urto
cO0OM TPEACTaBISAIOT TEMHBIE U CBETJble ydacTku MoHocnos (1 6ani)? Kak Oyxer
U3MCHSATHCS IMIUPHUHA TOJIOC TMPHU YBEIMYCHHH CKOPOCTH TiepeHoca Monocios (1
6amn)? Ilpemmoxkure BapHaHTBl MPAKTHYCCKOTO HCIIOIB30BAHUS 0O0pa3yroIIeHcs

CTPYKTYpHI (2 6asa).



