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B 1590 ronnaHackmn ontuk 3axapun AHCeEH n300pen MUKPOCKON. C
OBYMS NTMH3aMM.

C 1609-1610 onTukn-pemecneHHnKM BO MHOIMX cTpaHax EBponbl
N3roTaBnmMBatoT NOA0OHbLIE MUKPOCKOMHI.

[[anunen ncnosnb3yeT B Ka4eCTBE MUKPOCKOMNA CKOHCTPYUPOBaHHYHO
UM 3pUTENLHYIO TPYOY.

PobepT IN'yk (Xyk) (1635-1703).
YcoBepLleHCcTBOBaNn MUKPOCKON U
YCTaHOBUI1 KNETOYHOE CTPOEHNE TKaAHEWN,
BBEST TEPMUH «KNEeTKay.

HeobOblyanHOro mactepcTea B
LunndpoBaHUM NUH3 gOCTUN AHTOHU BaH
IleBeHryk KOTOprM caenan MUKPOCKon 13
eOVWHCTBEHHOW NNH3bI. JIeBEHTryK
Bnepsble, B 1683 Habntogan
MUKPOOPraHn3msbil.




PaszBurne IpeACTaBACHUN O KACTOYHOM
CTPOEHUU PACTEHUM:

1 — KNEeTKN-NyCTOTbI B HEMPEPLIBHOM
pactutenbHoMm Belectse (P. 'yk, 1665):

2 — CTEHKM KNEeTOK MNOCTPOEHLI N3
nepenneTeHHbIX BONMOKOH (H. 'pto,
1682);

3 — KINEeTKU-KaMepbl, UMeroLLme obLLyo
CTeHKy (Ha4ano 19 B.);

4 — Kaxkgas Knetka nmeet
cobcTBeHHY0 060mo4ky (I JInHk, U.
MonbageHxasep, 1812);

5 — obpasoBaTenb KIMeTku — a4p0
(«umTOONAcCT»), UcyesaroLlee B
npouecce KretkoobpasosaHus (M.
LLinengeH, 1838):

6 — KINEeTKU, COCToSALLNE N3

ApoToRfasMbi-u-aapa-(X-—Monb,-1844).
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Kaemounan memopana

dpyHKIIH:
Pa3A€A€HHE COAEPIKUMOIO KACTKHM M BHEIITHEMN CPEABI;
peryAanmsa oOMeHa BEIIeCTB MEXKAY KAETKOM U CPEAOH;
MECTO IIPOTEKAHNA HEKOTOPHIX OMOXMMHUYECKHUX PEAKIINH (B TOM uncAe pOTOCHHTE3A);
00 bEAHEHME KAECTOK B TKAHH.

Ba’kHeiirmee CBOMCTBO ITAA3MATUYECKOM MEMOPaHBI — IOAYIIPOHHUIIAEMOCTh. Uepe3 Heé MEAACHHO
AP PYHAUPYIOT TAFOKO3a, AMUTHOKHUCAOTBI, JKUPHbIE€ KUCAOTBHI 1 MOHBI.

KIneTo4Hble MEM,GpaHbI

coceHHMX KNeToK




bucnon, a MemMopaHHble DeNKK «nnaBaktT» B HEM.
B membpaHax NpucyTCTBYIOT HECKOSBbKO ThICAY Pa3fnnNYHbIX OEMNKOB:
CTPYKTYpPHbIe, NnepeHocHnkn, depMmeHThl 1 T.4. [NpeanonaratoT, YTo Mexay
6enkoBbIMM MOMEKYNIaM1 UMEIOTCSA NOPbI, CKBO3b KOTOPLIE MOTYT NMPOXOAUTb
rmapodunbHble BellecTBa. K HEKOTOPbIM MOMeKynam Ha NoOBEPXHOCTU
MeMOpaHbl NoAcoeanHEHbI IMUKO3UIbHbIE FPYMMbI, KOTOPbIE Y4aCTBYIOT B

npoLecce pacno3HaBaHUA KMETOK MoK 0bpa3oBaHUN TKAHEN.
BHekneTodHaA cpena

TpaHc- . MMUKONPOTEMH
mMemBpaHHBIW 3

npoTenH

MuKonunuA
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P‘paﬂmopm 6eugecme uepes naasmamuuecKue mMemoparve

dughgpy3us (rasbl, XKMpopacTBOPMMbIE MOMEKYSTbl MPOHUKAIOT NPAMO
yepes nrasmMmaTtuveckyro MembpaHy); npun obnerdyéHHon anpdysnm
pPacTBOPMMOE B BOAE BELLECTBO NPOXOAUT Yepe3 MemMbpaHy ro
ocobomy KaHany, co3gaBaeMomMy Kakon-nmbdo cneundgumnyeckon
MOJIEKYOW;

ocmoc (anddyaunsa Bogbl Yepes NonyHenpoHLaeMble MeMOpaHbl);

akKmueHbIU mpaHcrnopm (NepPeHOC Monekyn n3 obnactn ¢ MeHbLLEN
KOHUEHTpauuen B obnactb ¢ bosnbluen, Hanpumep, nocpeacTsom
crneunarnbHbIX TPaAHCMOPTHbLIX OenkoB, TpebyeT 3aTpaTbl aHeprun ATO);

npu aHooyumo3e memdbpaHa obpasyeT BnNsiuMBaHUSA, KOTOPbIE 3aTEM
TpaHCAOPMUPYHOTCS B NY3bIPbKU UNK Bakyonu. Pasnuyatot
ghazoyumo3 — nornoLeHne TBepabix YacTtul (Hanpumep,
nenkounTamMmm KpoBu) — U MUHOU,UMO3 — MOIMNOLLEHNE XUOKOCTEN;

IJK3oUuumo3 — npouecc, O6paTHbII/I IHAOOLUNTOIY, U3 KIETOK BbIBOOATCA
HenepeBapmBLLNECA OCTATKU TBepﬂ,bIX YacTuL, N XXNOKNN CEeKpeT.




Tparncnopm eewygecme uepes naasmamuueckue memoparse
OHOOLNTO3 IK30LMTO3

daroumros

Mnazmarudeckan

MemBpaHa Mpodykr —9 Q OOQ

MnazmaTtiyeckan BbIAENEHUA
mMembpaHa O o

Q

LiuTonnazma

MW eeapuTeNbHaA
Bakyonk

Aapo LyTonnazma

MnazmaTideckan
mMembpaHa

/"“8 80

LUuTonnazma

/ XuwHasa Hysopus guanHnym noenaet nHy3opuio-
TydoenbKy



I'EE T oun
BOASHNCTOE BELLECTBO —
auanonna3va (90 % Bsoabl), B
KOTOPOM pacnornaratoTcs
pasfnyHble op2aHouUokl, a
Takke BKIYEeHUS (rMblOKK
[MUKOreHa, Kansnu xupa,
KpucTansbl Kpaxmana.

B rmanonnasme nportekaer
[TINKOSTNS, CUHTE3 XUPHbIX
KMUCIOT, HYKNeoTNna0B U Apyrnx
BELLECTB.

ABnaeTca AMHaMUYECKON
CTpyKkTypon. OpraHennobl
OBWXYTCS, @ MHOraa 3aMeTeH u
UUK/T03 — aKTUBHOE OBWXKEHUE,
B KOTOPOE BOBJIEKAETCS BCH
npoTtonnasma.




DHOONAAMAMUYUECKAA CENTL
= CeTb MeMbpaH, MPOHU3bIBAIOLLNX LIUTONIIA3MY.

= CBsI3blBaeT opraHoubl Mexay cobon, No Hel NPOUCXOANT TPaHCNopT
nUTaTenbHbIX BELLECTB.

=« [nagkas 3INC nmeet Bna TpyboOYEK, CTEHKM KOTOPbIX N3 MeMbpaHbl. B Hen
OCYLLECTBIIAETCA CUHTE3 NUNNAO0B U YrNeBoaoB.

= Ha membpaHax kaHanoB n nonocten rpanynspHon 3N C pacnonoxeHo
MHOXECTBO pnbOCOM; AaHHbIN TUMN CETU y4aCTBYET B CUHTE3e bBernka.

PuBocomel

MaHynAapHaA
MembpaHa aHgonNazMaTHYecKan
CETh

Me

Mapkana
JHgoNNazMaTuyecKkan

CETb
4




Mumoxonopuu

BaxkHenwen oyHkumen aBnaeTcs
cuHTe3 AT®O, npomcxoadauwmm 3a cHeT
OKUCJIEHUNA OpraHNYeCKnX BeLLECTB,
NX MHOr4a Ha3blBaOT «KIIETOYHbIMUA
SNIEKTPOCTAHLUNAMMUY

anuvHa B npegenax 1,510 Mkm, a
wnpuHa — 0,25—1 MKM.

MuTOXOHAOPUN MOTYT N3MEHATL CBOIO
doopMy 1 nepemeLiaTbCs B Te
obnacTtu KneTku, rae noTpedbHOCTL B
HUX Hanboree BbicOKa. B kneTtke
COLEPXKNTCA OO0 ThICAYMN
MUTOXOHAPUN, MPUYEM ITO
KOSINYEeCTBO CUJSTbHO 3aBUCUT OT
aKTUBHOCTU KNETKN.,

Kaxkgast MUTOXOHAPUSA OKpy>XeHa
OBYMS MeMOpaHamu, BHYTPEHHSS
CrNoXeHa B CKInagku, HasblBaemble
Kpucmamu.

BHYTPEHHEE COAEPXNMOE — MaTPUKC

coagepxarca PHK, 6enkn un
MmutoxoHapuansHasa OHK,

MWUTOXOHAPWUN Hapsaay ¢ a4epHOU
OHK.
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BHyTpEeHHAA BHeWHAA

Martpuke membpaHa
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MembpaHa
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npeacTaBnseT cobon CTonky MeMmbpaHHbIX MELLOYKOB (LUCTEPH) K

%megyﬁymy Ny3bIPbKOB.

« Ha HapyXHown, BOrHyTOM CTOPOHE CTOMKM U3 OTNOYKOBbIBAOLLIMXCS
Ny3blpbKOB MOCTOSAHHO 0OPa3ytoTCs HOBbIE LIMCTEPHbI, HA BHYTPEHHEN
CTOPOHE LICTEPHbI NpeBpaLlanTcst 0bpaTHO B Ny3bIPbKW.

DyHKUNK:
v TPaHCMOPT BELLECTB B LIUTOMNMA3MYy 1 BHEKINETOYHYIO Cpeny;

v CUHTE3 XMPOB N yrnesogos, B YHaCTHOCTH, MMUKOMNpoTenHa MmyLHnHa,
06pasyrou.lero CIIN3b, a TaKXKe BOCKa, KaMean N paCTtuUTeribHOro Kre4,

v Y4acTBYET B pocTe 1 06HOBMNEHUM MasMmaTU4eckon MmemopaHbl U B
doopMMpPOBaAHNN TU3OCOM.

annapart lNonea >xxmn

KomMnnexcel Tonea>xm
3.neKTp0HHbu7| MHUEKPOCKON "




- M&?ﬁ é%T cobon membpaHHble
ONTHEHHbIE
nueBapuTeNbHbIMU (bepMeHTaMN.
= OcobeHHO MHOro nNM3ocoMm B

XXMBOTHbIX KII€TKax, 30eCb UX pasmep
COCTaBNsAET AecATbie 40U

MUKPOMETPA.
s OyHKUUN:
cxemMa yHactma Jim3oCcoM BO
paclennadarT NMTaTesibHble BELWECTBAa, BHYTPUKNETOHHOM NULLIEBGPEHMM
nepeBapmBaroT rnonasLline B KITETKY |
6a|<Tep|/||/|, BblOENAKT CbepMeHTbl, j annapar Tonbaxn

yaandawT nyTemM rnepeBapmBaHUA
HEHYXXHblE HaCTU KIIETOK, ABJAKOTCA »
«cpeancreamum CaM0y6|/||7|CTBa» KINEeTKW. daroumnros
B HEKOTOPbIX CJ1y4Hadax (Harlpl/lmep, npn <« \
OTMNPaHNN XBOCTA Y FOJ'IOBaCTI/IKa)
cogep>xmmMmoe rin3ocom
Bbl6paCblBaeTC$'-| B KITETKY, NN OHA
normnoaer.
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Pubocomwe
mvenkne (15-20 HM B gnameTpe) opraHonabl, coctosime ns p-PHK u

nonMnenTuaoB.
BaxxHenLwas pyHKUns — cuHTe3 bernka.
X KONMMYECTBO B KITETKE BECbMA BENUKO: ThICAYM N OECATKN ThICAM.

Pnbocombl MOryT ObITb CBA3aHbl C 9HAOMIa3MaTU4YECKON CETHIO UNK
HaxoanTbcHa B cBOOOAHOM cocTosiHMWU. B npouecce cuHTe3a o0bbl4HO
OOHOBPEMEHHO Y4aCTBYIOT MHOXXECTBO pMboCcoM, 0ObeAUHEHHbIX B
Lenu, HasblBaemble nosiupubocomamu (nosrucomamu).

WwepoxoBaras saHgonnasMatmyeckas ceTb
3NEeKTPOHHBIN MUK POCKON prbO coMbI




OSNTMHA MOXET AOCTUraTb HECKOSbKUX MUKPOMETPOB. CTEHKN MUKPOTPYBOoUEK
cnoxeHbl n3 6enka TybynuHa.

LleHmMpuUoOsIU Bcrpeuaiotes B KneTkax XMBOTHBIX U HUSLLINX PACTEHNI —

MErkKue nosble UNMHAPL! 4SIMHOW B AeCATble 0NN MUKPOMETPA, NOCTPOEHHbIE
n3 27 MMKpoTpybouvek. Bo Bpems AeneHna KNneTkn oHn obpasyoT BEPETEHO
aeneHus.

ba3asibHbIe meJibUa no ctpykrypam MaeHTUYHbI LEHTPUONAM,

coaepXxXawmnecqd B Xrytmkax n peCHU4Kax. 9T OopraHersisibl Bbl3blBAlOT bnenHune
KIr'yTUKOB.

[dpyras doyHKUNS MUKPOTPYBOYEK — TPAHCAOPT NUTaTerbHbIX BELLECTB.
MwukpoTpybouku npeactaBnatoT cobom 4OCTAaTOYHO XECTKNE CTPYKTYPbI U
nogaepXxmeatot opMy KrneTku, obpasys cBoeobpasHbIv yumockKesiem.

C onopon n ABMXeHNEeM CBsi3aHa 1 eLe ogHa doopma opraHens —
MUKpOd)UﬂaMeHMbI — TOHKMe 6eJ'IKOBbIe HUTK ,u,vlameTpOM 5—7 HMm.

Tpunner
MHKDOT Y BOK 2




bie

B )KMBOTHbIX KNeTkax (3a UCKNIYEHNEM LIEHTPUONEN).

Krnemo4HbIe CmeHKU pacteHuii COCTOST U3 LIENHONo3bI,
obpasyoLen MMKpodmndpunnel. B kKneTkax ApeBOBUAHbLIX PpaCTEHNN
CITOM LUEenntono3bl NPOnNUTbIBAOTCA NIMFTHUHOM, NMPUAALLUM UM
OOMNONHUTENBHYHO XXECTKOCTD.

Cny»aT pacTeHUsIM ONopPOoW, NPeaoXPaHSAIOT KMNETKM OT pa3pbIBa,
onpenensaT PopMy KNETKU, UrpatoT BaXkKHYHO Posib B TpaHCNopTe BOAbl U
nuTaTenbHbIX BELLECTB OT KNeTKn K kneTtke. CocegHne KNeTkn cBsi3aHbl
APYr C ApYyrom na3smodecMamu, NPoXoasMMy Yepes Merkue nopbl
KNETOYHbIX CTEHOK.

BaKyOJIb — nanonHeHHbIi )1akocTblo MeMBpaHHbIN MeLLOYex.

B XXMBOTHbIX KIrieTKax MoryT HabntogaTbca HebonbLIne BaKyosnu,
BbIMOSTHAOLWME paroUunUTapHyo, NULLIEBAPUTENBHYIO, COKPaTUTESTbHYIO U
apyrne pyHKUMMN.

PacTutenbHble KNeTkn MMerT oAHY O0nbLUYIO0 LieHTparbHYH Bakyosib C
K/1emMOYHbIM COKOM. 3TO KOHLEHTPUPOBAHHbIN PacTBOP Caxapos,
MUHepanbHbIX COMIEU, OpraHNYeCcKUX KACOT, MMIMEHTOB N OPYruX
BELLECTB.

HakannueatoT Bogy, MOryT coep»kaTb Kpacalune NMrMeHTbl, 3allnTHbIE
BeLLlecTBa (Hanpumep, TaHHWHbI), TMOPONUTUYECcKUE PepMeHThI,
BbI3blBalOLLME aBTONU3 KNETKN, OTXOAbl XKN3HEAEATENbHOCTM, 3anacHble
nuTaTenbHble BellecTBa.




Tonbko B PaCTUTESJIbHbIX KJ1ETKaX.

Xnoponnacmabl, OCyLEeCTBNAIOT QQOTOCUHTES.

Xpomonnacmb(_, OKpalnMBakoT OoTAElIbHbIE HaCTuU paCTeHMVI B KpaCHble,
OpaHXeBble N XKeJlTble TOHA.

Jleukonnacmel, I'IpI/ICI'IOCO6J'IeHbI AnAa XpaHeHUA nntaTteribHblX BELWECTB.

6enkoB (nmpomeuHonacmasl), XUpoB (Jiunudonsacmal) 1 Kpaxmana
(amunonnacmel).

CopepxaT HebonbLloe konnyectBo cobctBeHHon OHK. MonobHas
BHEXPOMOCOMHAas HacneacTBEHHOCTb HE NOAYNHAETCA MEHOENEBCKMM 3aKOHaM.
[OHK opraHens oTBevaeT NuLib 3a Marnyto YacTb HacneacTtBeHHoOM MHdopmaumn. No-
BUOMMOMY, NracTuabl MPOU30oLWN OT CUMOUOTUYECKUX MPOKAPUOT, MOCESNTMBLLUUXCA B
KreTkax opraHM3amMa-xo3anHa Mmunnmapabsl neT Hasag.

QObonoyka Kanencka xupa

Namenna XNOPONNACTa J— Namenna

Tunakoua

Ctpoma



a2 [o pasmepam (10-20 MKM) ABMSASICb cCaMOW KPYnHOW
MIPPFRHenn.

0 Baxrenwen qoyHKUMeN aapa ABNAETCA coxpaHeHne
reHeTn4eCcKkon NHopMaunu.

o [MokpbITO si0epHOU 060s104KOU, KOTOPAsi COCTOUT U3
OBYX MeMOpaH: Hapy>XKHOW N BHYTPEHHEN, MMEIOLLINX
TaKoe e CTpoeHune, Kak 1 nnasmatnyeckas
membpaHa. Mexay HUMK HaxoguTcsa y3Koe
NPOCTPAHCTBO, 3aMONMHEHHOE MOMNYXUOKAM
BewlecTtBOM. Yepes MHOXXECTBO NMop B SA4epHOU
oboroyke ocyuecTenaeTca 0OMeH BELLECTB MeXay
SAPOM N LUUTOMMAa3MON (B 4YaCTHOCTH, BbIXOa

n-PHK B uutonnasmy). BHewHas membpaHa 4acTto
bbiBaeT ycedaHa pubocomamu.

0 B kapuonnasmy (S0epHbIN COK) NOCTYNAalOT BELWECTBA + '+ i
13 uutonnasmbol. CooepXXnT XpomMaTUH — BELLECTBO,
Hecyuwee [HK, n sdpbiwku - oKpyrnble CTPYKTYpPbI
BHYTPW s4pa, B KOTOPOM NpoucxoanTt opMmmupoBaHue
pubocom.

2 COBOKYNHOCTb XpPOMOCOM, COAEPXKaLLMXCA B
XpoMaTuHe, Ha3blBalOT XPOMOCOMHbLIM Ha6bopoMm.




