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Pazneu 1. Oomasa rucroJiorus

Tema 1. UcTopusi pa3BUTHSI THCTOJOTUMN.
PaszButue rucrojoruu B Poccun

B ncropun pa3BUTHS T'MCTOJIOTMU MOKHO BBIIEJIUTh TPU OC-
HOBHBIX MEPUOAA: JOMUKPOCKOITUYECKUN, MUKPOCKOITMYECKUIA
Y COBPEMEHHBIM.

JoMuKpockonuyeckuii nepuos (¢ Hayayia V B. 10 H. 3. U 1O
1665 r.) cBa3aH ¢ umeHamu Apucrortens, ['anena, Bezanusa u
JPYTUX BEJIMKUX YYEHBIX TOTO BpeMeHHU. [JaHHbIi niepros pa3Bu-
THS TUCTOJIOTMU XapaKTepU3YeTCs MONBITKAMU BbIJEJIEHUS B OP-
raHU3Max KMBOTHBIX U Y€JIOBEKa HEOAHOPOAHBIX TKAHEW C UC-
NOJIb30BaHUEM METO/IOB aHATOMUYECKOTO MpenaprupOBaHUsI.

Mukpockonuueckuit nepuog — 1665—-1950 rr. Hauano sto-
ro MEpPUOA CBA3AHO C MMEHEM aHImickoro ¢usuka P. I'yka,
KOTOPBIN M300pe MUKPOCKOIT ¥ UCTIONB30BaJl €0 JJIsl CUCTEMa-
THUYECKOTO MCCIIEJOBAHUS Pa3IMYHbIX, B TOM YKCIIE ¥ OMOJIOTH-
YeCKHX, 0ObEKTOB. Pe3ybTaThl CBOMX MCCIIEIOBAHUI OH OIMy0-



JMKoBaJl B KHUre «MoHorpacusi». P. I'yk BriepBble BBeN Tep-
MUH «KJIETKa». B 1ajpHenIeM nporcXoanIo HEPEPBIBHOE YCO-
BEpILIEHCTBOBAHNE MUKPOCKOIIOB U Bce OoJiee MUPOKOE UX UC-
NIOJIb30BaHUE ISl U3y4YeHUsl OUOJIOTMYEeCKUX TKaHel U OPraHoB.
OcobeHHOe BHUMAaHUE TIPU ITOM YIEJSIOCh CTPOSHUIO KJIETKU.
Cpeny BbIOAIONIMXCS YYEHBIX TOTO BPEMEHM MOKHO BBIICIIUTH
M. Maunbnuru, A. Jlesenryka, H. I'pro.

J. IlypkuHbe onmcal HaIMYME B KUBOTHBIX KJIETKAX LIATO-
TUIA3MBI U SIJIpa, a HECKOJIbKO To3ke P. BpayH oOHapyxwi sii-
PO B pacTUTENbHBIX KJeTKax. boranuk M. lllnennen 3aHuman-
Cs1 UCCJIEIOBAaHUEM MPOUCXOKIEHUS KJIETOK — IIUTOKUHE3UCOM.
B pesynbrare cBoux uccnegoanuil T. IlIBann cpopmynupoBan
KJIETOYHYIO TEOPHIO:

1) Bce pacTuTenbHBIE U KUBOTHBIE OPraHU3Mbl COCTOSIT U3
KJIETOK;

2) Bce KJIETKH pa3BUBAIOTCS MO OOIEMY MPUHIIUITY — U3 11U-
TOOJIACTOMBI;

3) Kaxgas KJIeTKa 00JIaJae€T CaMOCTOSITEJIbHON SKA3HEHES-
TEJILHOCTBIO, a KU3HEAESTEbHOCTh OpPraHu3Ma SIBJISIETCS CyM-
MO JeSITeJIbHOCTU KJIETOK.

P. BupxoB B 1858 r. yTouHui, 4ro pa3BUTHE KJIETOK OCY-
IIECTBJISIETCS Iy TEM JISJICHUSI ICXOJHOU KJIeTKU. PazpaboTanHas
T. I[lIBaHHOM TeOpus aKTyaJibHa J0 HACTOSAIIETO BPEMEHHU.

CoBpeMeHHbIE MOJIOKEHUSI KIIETOYHON TEOPUH:

1) keTka sIBIsAeTCS HaUMEHbBIIEH eqUHUIIEN KUBOTO;

2) KJIETKM )KABOTHBIX OPraHU3MOB CXOJIHBI IO CBOEMY CTPOE-



HUIO;

3) pa3MHOXEHHUE KJIETOK MPOUCXOIUT IyTEM JIETICHUS UCXOM-
HOW KJIETKM,

4) MHOTOKJIETOYHBIE OPIraHU3MBI IPEICTABIISIOT COOOM CITOXK-
HBIE aCCOIMAIIMY KJIETOK U MX IMPOU3BOAHBIX, OOBEIMHEHHbBIC B
CHCTEMBbI TKaHEeH U OPTaHOB U CBSI3aHHBIE MEXK/Ty COOOM KJIeTOU-
HBIMU, TYMOPAJIbHBIMUA Y HEPBHBIMU MEXaHU3MaMU PeryJIsIIUu.

HanpHeiliee coBepIIeHCTBOBAHME MUKPOCKOIIOB MTO3BOJIUIIO
BBISIBUTH B KJIETKaX OoJiee MeJIKUe CTPYKTYPbI:

1) mnactunyatsiii kKomiuieke (K. I'onpaxu — 1897 1.);

2) mutoxoHapuu (D BaH bennga — 1897 r.);

3) uentpuonu (T. boepu — 1895 1.);

4) supomuazmarudeckyio cetb (K. Ioprep — 1945 1.);

5) mu3ocomsl (K. [oB — 1949 1.).

bbun  onmcaHel MeXaHW3MBl JIeIEHUsI  PACTUTEJIbHBIX
(A. . Yucrsikos, 1874 r.) u xuBotHbIX Kjetok (I1. U. Ilepe-
MexXKO, 1978 r.).

CoBpeMeHHBIH 3Tan pa3BUTHUSA rMCTONIOrMU Havasces ¢ 1950 r.,
KOI/Ia BIEPBbIE EKTPOHHBII MUKPOCKOI ObUT MPUMEHEH ISl
U3y4eHust OUOIOrMYeCKUX 00beKTOB. OHAKO IS COBPEMEHHO-
IO 3Tarna pa3BUTHS TUCTOJIOTUU XapaKTEPHO BHEIPEHUE HE TOJb-
KO JIEKTPOHHON MUKPOCKOMUHU, HO U IPYTUX METOAOB: IIUTO— U
TUCTOXUMUH, TUcTopaguorpacduu u 1. A. [Ipu 3T0M 00BIYHO UC-
TMOJIb3YETCSl KOMIUIEKC Pa3jIMYHbIX METO/IOB, MO3BOJISIONIUX CO-
CTaBUTD HE TOJILKO KAUECTBEHHOE MPEJICTABIEHHNE 00 U3y4aeMbIX
CTPYKTYpax, HO U MOMYYUTh TOHKUE KOJIMYECTBEHHBIE XapaKTe-



puctuku. OcOOEHHO IMUPOKO B HACTOSIIIIEE BPEMsI IIPUMEHSIIOT-
Cs pa3InuHble MOP(POMETPUYECKUE METOABI, B TOM YHUCJIE U aB-
TOMaTU3MPOBaHHAsT 00paOOTKa MOTy4YeHHON MH(OPMAITUHU C UC-
M0JIb30BAHKEM IEPCOHATIBHOIO KOMIIBIOTEpPA.

['ucronoruio B Poccuu pa3BuBaiu yueHble MEAULIMHCKUX (pa-
KYJIbTETOB POCCUMCKMX BY30B, Il€ CPOPMHPOBATIUCH CUIIbHBIE
TMCTOJIOTMYECKUE IIKOJbI:

1) Mockogckas mkona (A. . babyxun, . ®. Ornes). Oc-
HOBHOE HaIlpaBJieHHe AesITeJIbHOCTU — TMCTOI€HE3 MBIILIEUHOW U
HEPBHOM TKaHW, TUCTO(PUBNOIOTMYECKHUE MOAXOAbI K U3YUYECHUIO
OpraHoB YyBCTB, OCOOEHHO OpraHa 3peHus;

2) IetepOyprckasi ructosornyeckas mkosia npu Meauko-xu-
pypruyeckoit akagemuu (K. 3. bap — amOpuonor, H. M. fIky6o-
Bu4, M. /1. JlaBnoBckuit — Herporucrosor U A. A. MakcumoB —
ABTOpP YHUTAPHOM TEOPUU KPOBETBOPEHUS]);

3) IerepOyprckas rucToornyeckasi 1mKkoja npu yHUBEPCHU-
tere (P. B. OBCAHHMKOB — WCCIEAOBAHUS OPraHOB YYBCTB,
A. C. [Torenp — HEUPOTUCTOJIOT U 1Ip.);

4) Kuepckas rucronoruuyeckass mkona (I1. U. Tlepemexko
u3yyaJ JIeJieHUe KJIETOK, pa3BUTUE OPraHoB);

5) Kazanckas rucronoruyeckas mkosna — K. A. ApHiureis,
A. C. [orens, A. E. CmupHoB, T. A. Tumodees, b. 1. Jla-
peHTbeB. JlaHHas 1IKOJIa pa3BUBajia HEUPOTUCTOJIOTMYECKOE Ha-
IIpaBJIEHUE.

Hawubornee KpynHbIMU yUYeHBIMH B 00JIaCTH ructosioruu B Poc-
cvu Obi A. A. 3aBap3un u H. I'. X7onvH, 3aHuMaBIvecs uc-



ClIeZIOBaHUEM 3aKOHOMEPHOCTEN pPa3BUTHUSI TKaHEH B (pUJIOreHe-
3e.



Tema 2. MeToIbI HCCJIeTOBAHUSA
B rucrojorun. IlpurorosBiienne
THCTOJIOTHY€ECKOro nmpenapara

OCHOBHBIM METOJOM MCCJIEJOBAaHUSA B TUCTOJIOTUM SIBJISETCSA
MUKPOCKOITMPOBAHUE — U3yUYE€HUE TMCTOJIOTMUYECKUX ITPENApaToB
110/l MUKPOCKOINOM. B nocnegHee BpemMs MUKPOCKOIHUS COYETa-
ercs ¢ JpyrMMH METOlaMM — TMCTOXMMHUEW M TMCTOPaJuorpa-
(puen. 1 MAKpOCKOINY UCTIONB3YIOT PAa3IMYHbIE KOHCTPYKLIAN
MUKPOCKOITIOB, TIO3BOJISIOIIME M3y4aTh PAa3IMYHBIE NapaMETPhI
TUCTOJIOTUYECKUX ITPETIAPATOB.

Briiensiored cnefyiomuye BUbl MUKPOCKOIHH:

1) cBeroBasi MUKpOCKOMHUs (HamOosee pacipoCTpPaHEHHBIH
BUJ1 MUKPOCKOITUM, TIPY 3TOM pa3peliamiias CiocCOOHOCTh MUK-
pockorna coctaBisieT 0,2 MKM);

2) ynbTpadroneToBas MUKpOCKOMHS (pa3peliamiias crocoo-
HOCTb MUKpOcKona coctabisieT 0,1 Mkm);

3) JIIOMUHHUCLIEHTHAsA MUK POCKOIHXS (TIPUMEHSAETCS IJIs Olpe-
JeJIeHUs B UCCIIEAyEMOM I'MCTOJIOTMUYECKOM IIperapare onpeje-
JIEHHBIX XUMUYECKUX CTPYKTYP);

4) (pa30BO-KOHTpAaCTHAsE MUKPOCKOIUA (IpUMEHSETCS IJIS
OOHapy:KeHUs1 U U3yUYEHUsI OINpeIeSIeHHbIX CTPYKTYP B HEOKpa-
IIEHHBbIX TUCTOJIOTMYECKUX IIpenaparax);

5) nongpu3aoHHasi MUKPOCKONHUS (UCTIONIb3YETCSI B OCHOB-



HOM [IJ151 U3Y4YEeHU s BOJIOKHUCTBIX CTPYKTYP);

6) MUKPOCKOIHS B TEMHOM I10JIE TPUMEHSIETCS 151 U3yUeHUsI
JKVBBIX OOBEKTOB;

7) MMKpPOCKONHS B MaJailleM cBeTe (MpeAHa3HayeHa AJis
U3yUYEHUsI TOJICTHIX OOBEKTOB);

8) 27MeKTpOHHAsI MUKPOCKOMHSI (HanOoJiee COBPEMEHHbIN BU/T
MUKPOCKOITY, UMEIOIINI pa3pernamliyio criocodoHocts 0,1-0,7
HM). VmeloTcs aBe pa3HOBUJHOCTH JEKTPOHHOM MUKPOCKO-
MY — NIPOCBEYMBAIOIIAs (TPAHCMUCCUOHHAS) U CKAHUPYIOIIAS
(v pacTBOpHAsl) MHUKPOCKOITHS, JAI0IMasi OTOOpaXeHUe II0-
BEPXHOCTHBIX YIbTPACTPYKTYP.

['ucronornyeckre ¥ HIUTOXUMUYECKHUE METO/bI IPUMEH STIOTCS
JUIs1 OTIPEIENIEHUsI COCTaBa XMMUYECKHUX BEIIECTB U UX KOJIUYe-
CTBa B OIpe/IeIeHHbIX CTPyKTypax. [IpuHuun MeTona 3akmoyva-
eTcs B XMMUYECKOM peaKkIMi MeXly PeakTUBOM U CyOCTpaToM,
coziepXkaIuMmcs B ucciieiyeMoM Berectse. [1pu aTom oOpasyio-
Hyecs MOOOYHbIE MPOAYKTH PEAKIIUN MOXKHO OOHAPYKUTH C T0-
MOIIBI0 CBETOBOW MJIM JIIOMUHUCIIEHTHON MUKPOCKOIHH.

Merton rucroaBTopaauorpaguu Mo3BoJsSeT BHISIBUTh COCTaB
XUMHMYECKUX BEILECTB B UCCIIEAYEMBIX CTPYKTYpax U UHTEHCHB-
HOCTb OOMEHa IO BKJTIOUEHUIO PaJJIOAaKTUBHBIX M30TOMNOB. [laH-
HBII METOJI Yallle BCEro HMCIOJb3YeTCsl MPU IKCIEPUMEHTaX Ha
’KUBOTHBIX.

Merton uHTEp(EPOHOMETPUM TO3BOJISIET ONPEAETIATh CYXYIO
Maccy BelIeCTBa B KUBBIX UM (PUKCUPOBAHHBIX OOBEKTAX.

Mertop Ky/IbTypbl KJIETOK — 3TO BhIpalllUBAHUE KJIETOK B MPO-



OUpKax WM B OCOOBIX KarCylax B OpraHU3Me U Mocjeyloiiee
U3YUYEHHUE KUBBIX KJIETOK 110J] MUKPOCKOIIOM.

MeTtoz BUTAJIbHOTO OKpAlllMBaHUsI — BBEAEHUE KUBOTHBIM B
KPOBb WJIM B OPIOIIHYIO MOJOCTb Kpacutess (TPernaHOBOrO CH-
HEro), KOTOPBIN MPH KU3HU )KUBOTHOT'O 3aXBATHIBAETCS OMpEe-
JIEHHBIMH KJIETKaMH — Makpoaramu, a mocJje 3a00s1 KUBOTHOTO
Y IIPUTOTOBJICHU I Tpernapara OnpeAessioTcs U NOICUUThIBAIOTCS
KJIETKH, COZIEpKAlle KPACUTEITb.

NmmyHoMoOpdonornyeckie MeTo/Ibl MO3BOJISIIOT € MOMOIIIBIO
IPEABAPUTENILHO IPOBEIEHHBIX IMMYHHBIX peakluii (Ha OCHOBE
B3aMMOJICICTBUSI QHTUTEH — AaHTUTEJIO) OMPENeATh CyONOmyJisi-
1110 JIMM(POLIMTOB, CTENEHb YYKEPOIHOCTH KJIETOK, IIPOBOAUTH
TUCTOJIOTMYECKOE TUITMPOBAHKE TKaHeW U OPraHoB, T. €. ONpee-
JIATh UX THCTOCOBMECTUMOCTb 11 AAJIbHEMIIIEH TPACTUIAHTALINH.

Meron auddepeHIranbHOro HEHTpU(PYrupoBaHusl — U3yye-
HUE OT/EJIbHBIX OpraHesul Wi Aaxke uX (hparMeHTOB, BbIIEJICH-
HBIX U3 KJIETKU. [1J151 9TOro KycOueK UCCIIelyeMOro OpraHa pacTu-
paloT, 3AIMBAIOT (PU3HOJIOTMYECKUM PACTBOPOM, & 3aTEM Pa3ro-
HSIIOT B LIeHTpUYTe MpU pa3InyHbix o6opoTtax (ot 2 10 150 Thic.
B | MuH). B pe3ynbrare neHTpu(pyrupoBaHus Moay4yaT UHTE-
pecyoniye (ppakiivy, KOTOpbIE 3aTeM U3y4aloT pa3IMuHbIMU Me-
TOZIaMHU.

Metonpl MOpOMETPUM — KOJIMYECTBEHHBbIE MeTOnbl. OHU
TIO3BOJISIIOT OIPEENsATh Pa3Mepbl U OObEMBI sifIpa — KApUOMET-
pusi, KJIETOK — IIUTOMETPUSI, OpraHesul — JIeKTPOHHast Mopgo-
METpHs, a TaKkKe ONPEAEIATh YUCIO KJIETOK Pa3IUyHbIX IMOITY-



TSN ¥ cyonomnmynsiiyid. JJaHHbIe METOIBI IIMPOKO UCTIONB3YIOT-
Cs1 B HAyYHBIX UCCJICIOBAHUSIX.

PaznnuHble SKCniepYMEeHTaIbHbIE METO/IbI — MUIIEBast U BOA-
Hasl Harpyska, ¢pusndeckue meronsl (YBY, CBY, nazepsl, mar-
HUTbI). OHU NPUMEHSIOTCA U151 U3YYEHUs PeaKIIMU UHTEePECYI0-
IIUX CTPYKTYP Ha TO WJIM MTHOE BO3JEUCTBHE U COUYETAIOTCS C Me-
ToAaMu MOP(OMETPUH, LIUTO— U TUCTOXUMUU. JJaHHBIE METO/IbI
TaKk€ MPUMEHSIOTCS B HAyUHBIX UCCJIEJOBAHUSIX.

Takum 00pa3oM, OCHOBHBIM 1 HanOoJIee pacipoCTpaHEeHHBIM
METOAOM U3Y4YEHUSI B TUCTOJIOTUH SIBJIsIETCS MUK pocKomus. [Ipu-
TOTOBJICHUE TUCTOJIOTMYECKOro IIpernapara BKJIIoJaeT B ceOsl clie-
JYIOILLME STarlbl.

1. Bzamue mamepuana — Kycouka TKaH¥ uim oprasa. [Ipu 3a-
6ope mMarepuasia HEOOXOIUMO BHITIOJTHSATH CIIETYIONIUE MTPaBUJIA;

1) 3a60p MaTepuasia AOJIKEH MTPOBOJUTHCS KAK MOKHO paHb-
111e TI0CJIe CMEPTH WM 320051 ’KUBOTHOTO, MPH BO3MOKHOCTU OT
KHUBOTO OOBEKTA, YTOOBI KAK MOKHO JIyIlle COXPAHUTH CTPYKTY-
Py UCCIIEIyEMBIX KJIETOK;

2) 3a00p marepuasa JOJKeH TPOBOJUTHCS OCTPHIM HUHCTPY-
MEHTOM, YTOOBI HE TPABMHUPOBATh TKAHMU;

3) TonIMHA KyCOYKa He JOJDKHA IPEBHIIATh 5 MM, UTOOBI
(pukcupyoImuMit pacTBOP CMOT MTPOHUKHYTH HA BCIO TIIyOUHY TKa-
HU;

4) 00s3aTeIbHO HEOOXOIUMO POU3BECTH MAPKUPOBKY KY-
COYKa, MPU ITOM YKa3blBAIOTCSI HAMMEHOBAHUE OpraHa, HoMep
’KMBOTHOTO WM (DaMWJIMsI YeJloBeKa, JiaTa 3a00pa.



2. Qurcayust mamepuana. JJaHHbII 3Tal TPOBOJUTCS AJIsI TO-
0, 4TOOBI OCTAHOBUTH OOMEHHBIE MTPOIECCHl B KJIETKE M COXPa-
HUTh €€ OT pacnaja. [jist 3Toro B3sThIA Ha UCCIEJOBAHUE KYCO-
YeK TKAHU MOTpyKaloT B (PUKCUPYIOIIUKA pacTBOp. PacTBop mo-
KeT ObITh MPOCTHIM (CIIUPT UM (POPMAJIMH) U CJIOXKHBIM (pac-
tBOp Kapnya, ¢ukcarop Llunkepa). Pukcatop BBI3BIBACT A€-
HATypaluio OEJIKOB U COXPaHSIET CTPYKTYPY KJIETOK B COCTOSI-
HUM, OJIM3KOM K MpPUXKU3HEHHOMY. DPUKCAIMI0 MOXKHO MPOBO-
JUTh TAKXKE MyTEM 3aMOPaXMBAHUSI — OXJIAXKJIEHUEM KUJKUM
A30TOM WJIM CTPYyeH YIJIEKHUCIIOrO rasa.

3. 3aaueka Kycoukos mkaHu 6 ynaomusouue cpedvt (napa-
(uH, cMonbl) — Win 3amopakuBanue. [laHHbIA 3T HeOOXOAUM
IUISI TOTO, YTOOBI B MOCTISAYIOIIEM U3 UCCIIeAYeMOW TKAaHU MOX-
HO OBLJIO M3rOTOBUTH TOHKUI CPE3.

4. IIpueomoenenue cpe3o8 Ha MUKPOMOME UAU YAbMPAMUKPO-
mome ¢ NOMOugbIo cneyuanbHulx Hodxcell . [locne 3Toro cpesbl AJis
CBETOBOW MUKPOCKOMUHU MPUKJIEUBAIOTCS HA MPEIMETHBIE CTEK-
Jia, a T NEKTPOHHOM — MOHTUPYIOTCSI Ha CIIEUAJIbHBIE CETOY-
KH.

5. Okpacka cpe306 uau ux kKommpacmuposauue (IJis JeK-
TPOHHOU MUKpockorun). [lepen okpackoil cpe3oB HEOOXOIUMO
YOQUIATH YIUIOTHSIIOILYIO CPEAY — BBIIIOJIHUTD JenapadupoBaHue.
C noMoIIbI0 OKPACKU JIOCTUTaeTCsl KOHTPACTHOCTh M3y4YaeMbIX
crpykryp. Kpacurenu MoxkHO Nonpa3feanuTb Ha OCHOBHBIE, KUC-
Jible ¥ HeWTpasbHble. Hanbonee mmupoko MpUMEHSIIOTCSI OCHOB-
HbIE KpacuTeln (reMaTOKCWIMH) M KUCTble (303uH). Yacto uc-



MOJIb3YIOTCS U CJIOXKHbIE KPACUTEH.

6. IIpoceemaenue cpe3o6 6 kcunone u moayone . VIx 3axkioyva-
I0T B CMOJIBI (0aJib3aM M TIOJIMCTUPOJT) U 3aKPHIBAIOT TIOKPOBHBIM
CTEKJIOM.

[ocne gaHHBIX MpoLieAyp Mpenapar MOKHO UCCIEAOBATh MO
CBETOBBIM MUK POCKOIOM. [lomelieHHbIe Mo/l CTEKJIO CPe3bl s
CBETOBOTO MUKPOCKOIMA MOTYT JIOJITO XPAaHUThCS 1 MHOTOKPATHO
UCMOJb30BaThCs. [1J151 37IEKTPOHHON MUKPOCKOINU KaKAbIN Cpe3
UCTIOJNB3YEeTCs TONBKO 1 pas, npu 3Tom oH dotorpadupyercs, 1
U3y4YeHUe CTPYKTYP TKaHU MPOU3BOAUTCS MO IEKTPOHOT PAMME.

Ecmu TkaHb WMeeT JKUAKYID KOHCUCTEHIMIO (Hampumep,
KPOBb, KOCTHBIM MO3T), TO Mpernapar U3roTaBjJIMBalOT B BUE Ma3-
Ka Ha IPEeAMETHOM CTEKJIE, KOTOPBI 3aTeM TaKKe (PUKCUPYETCs,
OKpAIlIUBAETCS U U3y4aeTcsl.

W3 TOMKMX MapeHXMMATO3HBIX OPraHOB M3rOTABIMBAIOT Tpe-
naparbl B BUJIE OTIEYaTKa OpraHa, MpOBOJSAT Pa3jioM JaHHOTO
opraHa, 3aTeM K MeCTy pa3jioMa MPUKJAIbIBAIOT MPEAMETHOE
CTEKJIO, Ha KOTOPOE MPHKJIEUBAIOTCS CBOOOIHBIE KiieTKu. [Tocie
9TOro npenapar (puKCUpyeTcsi U U3yvaeTcs.

W3 HEKOTOPBIX OPraHoOB (HApUMep, OPbIKENKH, MATKOW MO3-
TOBOM OOOJIOUKH) WJIM M3 PBIXJIOW BOJIOKHUCTOM COETUHUTEb-
HOW TKaQHW W3TOTABJIMBAIOT IJICHOUHBIE MperapaThl MyTeM pac-
TATUBAHUS WIN pa3faBlIeHUs] MEX]y IByMs CTeKJIaMH C TocIe-
nytorien pukcanuein v 3aJJMBKOM B CMOJIBI.



Tema 3. BBeieHnne B Kypc ruCToJIOruu

l'ucmonoeus — Hayka o CTPOEHUH, Pa3BUTHU U KU3HEAESTEIb-
HOCTH TKaHEU )KUBbIX OpraHu3MoB. Cie10BaTeIbHO, TUCTOIOTUS
M3y4YaeT OJIMH U3 YPOBHEW OpraHu3alluy KUBOW MaTEpUU — TKa-
HEBBI.

Paznmuyaior cienyoomue ypoBHM OpraHU3alUM KMBOU Mare-
py:

1) KIEeTOYHBIN;

2) TKaHEBHII;

3) cTpyKTYypHO-(PYHKITMOHAJILHBIE €AMHUIIBI OpTraHa;

4) opraHHbIi;

5) CUCTEMHBIN;

6) OpraHM3MeHHbIN;

7) NOMYJSALMOHHBINA U IPYTe YPOBHHU.

['ucronorusi paccMarpuBaeTcsl Kak JUCHUILIMHA, BKJIIOYAIO-
11asi B cedsl yeTblpe OCHOBHBIX pasjiena:

1) muTosoruo, OHa U3y4arwIyl CTPOEHUE KIIETKH;

2) SMOPHOJIOTHIO, U3yJalolTyI0 (hPOPMUPOBAHUE KJIETOK U TKa-
Hell BO BpeMsl BHYTPUYTPOOHOTO pa3BUTHS;

3) oOIIIyI0 THCTOJIOTHUIO — U3YYaeT CTPYKTYPY, (PyHKIIMOHAITb-
HblE, KJIETOUHbIE 9JIEMEHThI PA3JIMYHbIX TKaHEeM;

4) 4aCTHYIO (MJIM MaKPOCKOIUYECKYIO) TUCTOJIOTHIO, U3YyYalo-
HIYI0 CTPYKTYPbI OMPEJECHHBIX OPraHOB U UX CHCTEM.

Takum 06pa3oM, B TUCTOJIOTMU UMEETCSI HECKOJIbKO pa3/esioB,



U3YyYaloIuX OMpe/e/IeHHble YPOBHHU OpPraHU3alvy XUBOM MaTe-
pUM, HAYMHAS C KJIETOYHOTO U 3aKAHYMBAsI OPTaHHBIM U CUCTEM-
HBIM, COCTABJISIIOIIAM OPTaHU3M.

['ucronorust oTHOCUTCSE K MOPOJIOTMYECKUM Haykam. B oT-
JIMYMe OT aHATOMUH, U3yJalolield CTpPOeHHe OPraHOB Ha MaKpo-
CKOIMUYECKOM YPOBHE, TMCTOJIOTUSI U3yUYAEeT CTPOSHUE OPraHOB U
TKaHEell Ha MUKPOCKOMMYECKOM U IEKTPOHHO-MHUKPOCKOITYE-
CKoM ypoBHe. [Ipyr 3TOM MOAXO K M3YUYEHUIO Pa3IMYHBIX 3Je-
MEHTOB IPOU3BOIUTCS C YUETOM BBHITIOIHSEMON UMH (DYHKITHH.
Takol MeTofl u3ydeHusi CTPYKTYp KUBOM MaTepuM HA3bIBAETCS
TUCTO(PU3UOTIOTUYECKUM, U TUCTOJIOTHSI HEPEIKO UMEHYETCSI TH-
cropusmnonoruent. [Ipu n3ydyeHnn kKWBOW MaTepuu Ha KJIETOY-
HOM, TKQaHEBOM Y OPTaHHOM YPOBHSIX PACCMATPUBAIOTCS HE TOJTb-
KO (popma, pa3Mepsl U pacrioyiokKeHUe HHTEPECYIOIIUX CTPYKTYD,
HO METO/IaMU IIUTO— Y TUCTOXUMHUU OIPeeSIeTCs] XUMUUECKUN
COCTaB BEIECTB, 0OPa3yIOIIMX JaHHbIE CTPYKTYphl. M3yyaemMbie
CTPYKTYPbI TAK)KE PACCMATPUBAIOTCS C YIETOM MX Pa3BUTHS KaK
BO BHYTPUYTPOOHOM TIEpHOJIE, TAK U HA MPOTSHKEHUH HAYAJTbHO-
ro oHtoreHe3a. IMEHHO ¢ 3TUM CBA3aHa HEOOXOAUMOCTD BKJIIO-
YEeHUS B TUCTOJIOTHIO SMOPHOJIOTHH.

OCHOBHBIM OOBEKTOM TMCTOJIOTMH B CUCTEME MEIUIIMHCKOIO
00pa3oBaHUs SBJISETCS OPraHU3M 3JIOPOBOTO UENIOBEKa, U TI0-
TOMY JIaHHas y4eOHast JUCIUILTMNHA UMEHYETCsI KaK TUCTOJIOTHS
YyeJIoBeKa.

['maBHOW 3a7avell TUCTONOTMM KakK Yy4eOHOro mpenMera siB-
JISIeTCSl UBJIOKEHUE 3HAHUN O MUKPOCKOIMUYECKOM W YJIbTpa-



MUKPOCKOIYECKOM (IEKTPOHHO-MHKPOCKOITUYECKOM) CTpOe-
HUM KJIETOK, TKaHE! OpPraHoOB M CUCTEM 3[J0POBOTO YEJIOBEKa B
HEPa3phIBHOW CBSI3U C UX Pa3BUTHEM U BBIMOIHSIEMbIMUA (DYHK-
IUSAMHU. DTO HEOOXOAMMO ISl AaJIbHEHIero uyyeHus: (pusno-
JIOTUM 4YEJI0BEKA, MATOJIOTMUYECKON aHATOMMU, IMaTOJIOrMYECKON
(puznonornn u papmaxkonorny. 3HaHUE ITUX AUCUUIUIAH (POP-
MUpPYeT KJIMHUYECKOE MbIIILJICHHE.

3ajaveiil TUCTONOTMM KaK HAyKU SIBJISIETCS] BbISICHEHUE 3aKO-
HOMEPHOCTE!N CTPOEHHS Pa3IMYHbIX TKAHEW UM OPraHoB JJis TO-
HUMAaHMS TPOTEKAIOIIUX B HUX (PU3UOTIOTMUYECKUX MPOLIECCOB U
BO3MOKHOCTH YIIPABJIEHUS 3TUMU TIPOIIECCaMHU.



Tema 4. MopdoJiorust u pyHKIun
HHUTOIJIA3MbI M OPraHeJJI KJIeTKH

Lumonoeusi — HayKa O CTPOEHWMH, Pa3BUTUU U KU3HEAECA-
TEJILHOCTHU KJIeTOK. Clie1oBaTesIbHO, IMTONOT M U3YYaeT 3aKOHO-
MEPHOCTU CTPYKTYPHO-(PYHKLIMOHAJIBHOM OpraHU3aliy NepBO-
ro (KJIETOYHOI0) ypOBHSI OpraHu3aluu KuBoil Matepun. Kier-
Ka SIBJISICTCS HAMMEHBIIICH eTMHUTICH KUBOW MaTepuu, 00Iaaa-
IOLIEl CAMOCTOSITENIbHOM KU3HEIESATETBHOCTBIO M CIIOCOOHOCTBIO
K camoBocrpousBesieHn0. CyOKJieTouHble 00pa3oBaHus (s1po,
MUTOXOHJIPUM U JPYrMie OpraHesulbl) XOTSA U SABJISIOTCS KUBbI-
MU CTPYKTypaMu, HO He 00JIaJaloT CaMOCTOSITETbHOM JKI3HE/Ie-
ATEJIBHOCTBIO.

Knemxa — 310 orpaHM4eHHast akTUBHOW MeMOpaHOM, yropsi-
JOYEHHasi, CTPYKTYpUpPOBaHHAsI CUCTeMa OMOTIONIMMEPOB, 0Opa-
3yIOIIMX SAAPO U LUTOIUIA3MY, yYacCTBYIOUIMX B €JUHOM COBO-
KYIHOCTH METaOOJIMYECKMX U SHEPreTUUECKUX MPOLIECCOB, OCY-
IIECTBJIAOIIMX TOLAEPKAHUE U BOCIIPOM3BE/IEHUE BCEW CUCTE-
MBI B LIEJIOM.

Kaemxa — 310 X1Bas CUCTEMA, COCTOSAIIAA U3 LIUTOILIA3MbI U
s71pa M ABJIAIOIIAACSA OCHOBOM CTPOEHUS, Pa3BUTHS U KU3BHEE-
ATEJIBHOCTU BCEX KUBOTHBIX OPTaHU3MOB.

OCHOBHBIE KOMITOHEHTBI KJIETKH:

1) sinpo;

2) 1MTOIIa3Ma.



[To cCOOTHOMIEHUIO S/Ipa ¥ LUATOIUIA3MBbI (s11€pPHO-IIUTOILIA3-
MaTU4YE€CKOMY OTHOIIIEHUIO) KJIETKY NOAPA3AEISIOTCS Ha:

1) kyieTku siEepHOTO THIA (00BEM SijIpa MpeodagaeT Hay 00b-
€MOM IIUTOIJIa3Mbl);

2) KJIeTKM IUTOIUIa3MaTHUECKOro Tuma (I|Toruia3mMa mpeoo-
JIa/IaeT HaJl SIAPOM).

[To hopme KJIeTKHM OBIBAIOT KPYTJIBIMU (KJIETKH KPOBHU), TIJIOC-
KMMH, KyOUYECKUMU WM TIPU3MATHIECKUMU (KJIETKU Pa3HOTO
SMUTENNSA), BEPETEHOOOPa3HBIMM (IJIaIKOMBIIIICYHbIE KJIETKH),
OTPOCTYATBIMU (HEPBHBIE KJIETKM) U JIp. BOJBIIMHCTBO KJIETOK
coziepXkaT OIHO SIJIPO, OTHAKO B OJHOM KJIETKE MOXET ObITh 2,
3 u Oosee saaep (MHOTosiiepHbIe KJIeTKK). B opraHu3zme nmMeror-
Cs1 CTPYKTYPbI (CUMILIACTBI, CHHLIMTHI ), COAEPKAIINE HECKOIBKO
JIeCATKOB WM Jake coteH siaep. OIHAKO 3TH CTPYKTYphI 0Opa-
3YIOTCSI WJIM B PE3YJIbTaTe CMSIHUS OTEIbHBIX KJIETOK (CUMILUIA-
CTbI), WM B Pe3yJIbTaTe HETIOJHOTO JIEJIEHU S KJIETOK (CUHIIUTUI).
Mopdonorus 3Tux cTpyKTyp OyIeT pacCMOTpeHa Mpu N3yUeHUr
TKaHEM!.

CTpyKTypHBIE KOMIIOHEHTBI ITUTOILJIA3Mbl JKUBOTHOM KJIETKU:

1) mna3monieMma (LIMTOJIEMMA);

2) ruajoria3ma;

3) opraHesuibl;

4) BKJIIOYEHUSI.

[TnazmosieMMy, OKpYXAaIOIIyI0 IUTOIIa3My, HEpeaKo pac-
CMaTpUBAIOT KaK OJHY U3 OPraHeJI LIUTOIIa3Mbl.



Ilnazmoaemma (uTOJIEMMA)

[TnazmonemMma — 060JI09YKa KUBOTHOM KJIETKH, OTTPAHUYMBA-
I0I1asi €e BHYTPEHHIOK cpey W oOecrieunBaronias B3anMoIeH-
CTBUE KJIETKU C BHEKJIETOYHOU CPEION.

OyHKIMM JIa3MOJIEMMBbI:

1) pasrpannuuTesnbHas (OapbepHasi);

2) peuenTopHas;

3) aHTUTeHHAas,

4) TpaHCHIOpTHAS;

5) oOpa3oBaHUE MEKKJIETOYHBIX KOHTAKTOB.

XHWMHUYECKUI COCTAB BEILECTB IIA3MOJIEMMBI: OEJIKU, JIUIIU-
b1, YTJIEBOMIBI.

CtpoeHue 1m1a3MoIeMMBbl:

1) IBOIHOI CJIOU JIMIUIHBIX MOJIEKYJI, COCTABJISIIOIINI OCHO-
By IUIa3MOJIEMMBI, B KOTOPYI0 MECTaMH BKJIIOYEHbI MOJIEKYJIbI
OEJIKOB;

2) HaIMeMOpaHHBIN CJIOH;

3) nopMeMOpaHHBIN CJIOW, UMEIOIIHIACS B HEKOTOPBIX KJIET-
Kax.

B kaxxa01 TMIUAHON MOJIEKYJe pa3nyaioT JBE YacTu:

1) ruspoprIbHYIO TOJIOBKY;

2) rupoOOHBIE XBOCTHI.

['unpodoOHbIE XBOCTH JIMIUAHBIX MOJIEKYJT CBSI3BIBAIOTCS
ApYT € APYroM 1 00pasyioT OUIUnuaHbIi cioi. ['uapoduibHbie



TOJIOBKM COIIPUKACAIOTCS C BHEILIHEN U BHYTPEHHEW Cpeaoi.

BenkoBble MOJIEKY/Ibl BCTPOSHBI B OMJIMITUIHBIA CIIOW MEM-
OpaHBbI JIOKAJTLHO U He 00Pa3yIoT CIUIONTHOTO cJiosl. [1o BeImomHS-
eMol (pyHKIIMY OeJKU IJIa3MOJIEMMbI OAPA3/EISIOTCS Ha:

1) crpykrypHBbIE;

2) TPaHCIIOPTHBIE;

3) 6enKu-perernTophl;

4) 6enku-hepMeHTHI;

5) aHTUT'€HHBIE IETEPMUHAHTHI.

Haxonsimuecs Ha BHEIIHEH MOBEPXHOCTH IJ1a3MOJIEMMBI Oell-
KU U TUAPOQUIbHbBIE TOJIOBKH JMIUA0B OOBIYHO CBSI3aHBI C 11e-
MOYKaMH YIJIEBOIOB M OOpAa3yloT CJIOKHbIE MOJMMEPHBbIE MO-
JIeKyJibl. IMEHHO 3T MakpOMOJIEKYJIbl U COCTABJISIIOT HAJMEM-
OpaHHBI CJIOW — TIMKOKAIMKC. 3HAYMTENIbHAS YacTh TMOBEpX-
HOCTHBIX IJIMKOMPOTEUJOB U MIIMKOJIMITUIOB BBIIONHSET B HOP-
M€ pelenTOpHble (DYHKLIMU: BOCIPUHUMAET TOPMOHBI U JIpyrue
OUOJIOrMYeCKU aKTUBHBIE BelllecTBa. Takue KJIeTOYHbIe PelienTo-
pbl IIEpe/IaloT BOCIPUHUMAEMbIE CUTHAJIBI HA BHY TPUKJIETOUHbIE
(bepmMeHTHBIE CHCTEMBI, YCUIIUBAS UJIM YTHETasi OOMEH BEIeCTB,
Y TEM CaMbIM OKa3bIBAIOT BJIMSHUE HA (DYHKLIUU KJIETOK.

Paznuuator crieaymoniye crnocoObl TPAHCTIOPTA BEIIeCTB:

1) cnoco6 nugdy3un BemecTs (MOHOB, HEKOTOPBIX HU3KOMO-
JIEKYJISIPHBIX BEILECTB) yepes Mia3mMoieMmy Oe3 3aTparhl SHep-
TUY;

2) aKTUBHBIM TPAHCHOPT BEUIECTB (AMUHOKUCIIOT, HYKJIEOTH-
JIOB ¥ JIp.) C TIOMOIIIBIO OEJTKOB-TIEPEHOCUYMKOB C 3aTpaToil SHEp-



TUY;

3) BE3UKYJISPHBIA TPAHCNOPT (MPOU3BOIUTCS MOCPENCTBOM
BE3MKYJI (ITy3bIpbKOB)). [lonpasaensercs Ha SHAOIMTO3 — TPaHC-
MOPT BEIIECTB B KJIETKY, 9K30LMTO3 — TPAHCIIOPT BEUIECTB U3
KJIETKU.

B cBow ovepenp, 3HIOUUTO3 MOAPA3AEIAETCS Ha:

1) paronTo3 — 3axBaT U NEPEMELICHUE B KIIETKY;

2) NMHOIIMTO3 — MEPEHOC BOAbI M HEOOJBIIMX MOJIEKYI.

[pouecc parounTosa nogpasaeisieTcss Ha HECKOIbKO (as:

1) aare3uto (mpuimmanue) 0ObEKTa K MUTONIEeMMe (haroruTu-
PYIOLLIEN KJIETKH;

2) noryionieHre oObeKTa myTeM 0Opa3oBaHusl BHaYase yriyo-
JICHUs] MHBarvHaI1u, a 3aTeM Nepe/IBUKEHHS €€ B THAJIONIIa3My.

B Tex TKaHSX, B KOTOPBIX KJIETKM UM UX OTPOCTKU IJIOTHO
npuiexar Ipyr K Apyry (3nUTelvaibHasi, I71aJKOMBIIIEYHAs U
ap.), MEXIY IJIa3MOJIEMMaMU KOHTaKTUPYIOIIUX KJIETOK op-
MUPYIOTCSI CBSI3U — MEKKJIETOUHbIE KOHTAKTHI.

TuIBl MEKKJIETOYHBIX KOHTAKTOB:

1) npocmoii konmaxm — 15-20 HM (CBSI3b OCYIIECTBIISIET-
Csl 32 CUET CONPUKOCHOBEHMSI MAKPOMOJIEKYJI [JIMKOKAJIUKCOB).
[TpocTeie KOHTAKTBHl 3aHUMAIOT HambOosiee OONIMPHBIE YYaCTKU
conpuKacamoIuxcsi kjaetok. [Ipy moMomm npocTeix KOHTAaKTOB
ocyliecTBisieTcs ciadasi CBsI3b — a/ire3usi, He MPensATCTBYIOAs
TPAHCIOPTUPOBAHUIO BELIECTB B MEKKJIETOYHbIE ITPOCTPAHCTBA.
Pa3HOBUAHOCTBIO MPOCTOrO KOHTAKTA SIBJISIETCSI KOHTAKT TUIIA
3aMKa, KOrza IJIa3MOJIEMMBbI COCEIHUX KJIETOK BMECTE C y4acT-



KaMU IIUTOTUIa3MbI KaK Obl BIISTYMBAIOTCS JIPYT B IPYTa, YeM JI0-
CTUTaeTCsl yBeIMUEHHE TUIOIIAAN COMTPUKACAIOIIMXCS TTIOBEPXHO-
cTeil u OGoJiee MPOYHAsT MEXaHUUECKas! CBSI3b;

2) decmocommvwlii konmaxkm — 0,5 MKM. JlecMOCOMHBIE KOH-
TaKThl (WJIM TSATHA CHEIUICHHWS) TMPEICTaBIISIOT COOOM HeOOb-
IIME YYACTKM B3aUMOJEUCTBUSA MeKAy KieTkamu. Kaxapim ta-
KOU yJacCTOK MMeeT TPEXCIIOMHOE CTPOEHUE U COCTOUT U3 JIBYX
MOJTY/IECMOCOM — JIEKTPOHHOILJIOTHBIX YYaCTKOB, PACIOIOKEH-
HBIX B IIUTOIUIA3ME B MECTaX KOHTAKTa KJIETOK, M CKOIUICHMS
9JIEKTPOHHOIUIOTHOTO MaTeprasia B MeXMeMOPaHHOM ITPOCTPaH-
ctBe — 15-20 uM. KonmyecTBo 1€CMOCOMHBIX KOHTAaKTOB Y OfI-
HOM KJIeTKU MoxeT focturath 2000. PyHKIIMOHATIbHAS POJIb Jie-
CMOCOM — oOecrieuyeHre MEXaHMIECKOr0 KOHTaKTa MKy KJIeT-
KaMu;

3) naommuwii kowmaxkm. JJaHHBIA KOHTAaKT HA3bIBAIOT TaKXKe
3aMbIKATEIbHBIMU TIJIACTUHKaMU. OHM JIOKJIU3YIOTCS] B OpraHax
(>kenyZiKe, KUIIEYHUKE), B KOTOPBIX SMUTEIUNA OTIPaHUYMBAET
arpeccMBHOE COIEP:KUMOE JAHHBIX OPraHOB, HANPUMEP KeIly-
JOYHBIA COK, COAEpXKaIWid CONSHYI0 KUCAOTYy. [IIOoTHBIE KOH-
TaKThl HAXOMAATCS TOJILKO MEXAy alMKaJIbHbIMU YacTSMM KJie-
TOK, OXBaTbIBasi MO0 BCEMY MEPUMETPY KaXIYI0 KJIETKY. B 3Tux
yUYacTKax MeXMeMOpaHHbIe MTPOCTPAHCTBA OTCYTCTBYIOT, a Ou-
JIUMHIHBIE MEMOpaHbl COCETHUX KJIETOK CIUBAIOTCS B €AUHYIO
ouunuaHylo MemOpaHy. B mpuiexanmx ydacTkax IUTOIUIA3-
MBI COMPUKACAIOIIMXCS KJIETOK OTMEYAIOT CKOTUIEHHE JIEKTPOH-
HOILJIOTHOTO Marepuaja. @yHKIMOHaIbHAS POJIb TUIOTHBIX KOH-



TAKTOB — MPOYHAsi MEXaHWYECKasi CBSA3b KJIETOK, MPEMNsTCTBUE
TPAHCIOPTY BELIECTB MO0 MEKKJIETOUHBIM ITPOCTPAHCTBAM;

4) weneeuonwlii konmaxkm (W Hekcycol) — 0,5-3 Mkm (00e
MeMOpaHbl TTPOHU3aHBl B IOMEPEYHOM HAIPABJIEHUHN OEJIKO-
BbIMU MOJIEKYJIAMU (UJIM KOHHEKCOHAMU), COAEPKAIIUMU TUJI-
podusbHBIE KaHAJBI, Yepe3 KOTOpbie OCYIIECTBIISIETCS OOMeH
MOHAMU ¥ MUK POMOJIEKYJIAMHU COCETHUX KJIETOK, YeM U oOecre-
yuBaeTcs UX (PyHKIIMOHAIbHAS CBA3b). JlaHHbIE KOHTAKTHI MTPE/I-
CTaBJISIIOT COOOM OrpaHWYEHHBIE YYACTKHM KOHTAKTOB COCETHHUX
KJIeTOK. [IpumMepom 1iesieBUIHbIX KOHTAKTOB (HEKCYCOB) CITyKaT
KOHTaKThl KAPAUOMHUOIIUTOB, TIPU ITOM 4epe3 HUX MPOUCXOAUT
pacrpocTpaHeHre OUOMOTEHITUAIOB U CO/IPYKECTBEHHOE COKPa-
IIEHUE CepPIEYHON MYCKYJIaTyphl;

S) cunanmuueckuii konmaxm (WA CUHAIC) — crienuduye-
CKH€ KOHTAKThl MEXIy HEPBHBIMU KJIETKaMH (MeKHEUpPOHHBIE
CUHAIIChI) UJTU ME/1y HEPBHBIMU 1 MbIIIIEYHBIMU KJIETKaMU (MU-
OHEBpaJIbHble CUHAIICHI). PYHKIIMOHAIbHASI POJIb CUHAIICOB — I1e-
peaaya HepBHOTO UMITYJIbCA WJTM BOJTHBI BO30YXJICHUS (TOPMO-
KEHUSA) C OIHOM KJIETKM Ha JPYryl0 WM C HEPBHOM KJIETKM Ha
MBIILIEYHYIO.

I'magomia3sma

['manoraszma (MM MaTpuKC HUMTOILIA3Mbl) COCTABJISIET BHYT-
peHHIO cpedy KieTKu. COCTOUT M3 BOABI M PA3IMYHBIX OHOTMO-
MMepo B (OENIKOB, HYKJIEMHOBBIX KUCJIOT, TIOJIMCAXapUJIOB, JIH-



MUJIOB), U3 KOTOPBIX OCHOBHYIO YacCTh COCTABJISIOT OENKHU pa3-
JIMYHOM XMMHYECKOW M (PYHKIIMOHAJIBHOU crienuduyHocty. B
THaJIONJIa3Me COAEPKATCs TakKe aMUHOKHMCIIOTBI, MOHOCAxapa,
HYKJIEOTU[IBI U IPYTME€ HU3KOMOJIEKYJISIPHbIE BELIECTBA.

BuornonmMepbl 06pa3yloT ¢ BOIOH KOJJIOUIHYIO Cpefy, KOTO-
pasi B 3aBUCHMOCTH OT YCJIOBHI MOXET OBbITh IUIOTHOM (B (hop-
Me reJfisi) Ui oonee xkuakou (B hopme 307151), Kak BO BCE 11U-
TOIUIa3Me, TaK U B OTJEJIbHBIX €€ yyacTKax. B ruanomnniasme Jio-
KaJIM3YIOTCSI U B3aMMOJICHCTBYIOT MEXay cOOOW M Cpeloy rua-
JIOTLIa3MBbl pa3IMyHble OpraHeslIbl U BKJIoueHus. [Ipu atom pac-
MOJIOKEHKE MX Yallle BCero crneiuuyHo 111 ONpeIeIeHHBIX TH-
NOB KJIeTOK. Yepe3 OMIMMUIHYI0 MeMOpaHy ruajoriazma B3a-
MMOJIEWCTBYET C BHEKJIETOUHOM cpes1oil. Crie1oBaTesbHO, Maio-
T1a3Ma SIBJISIeTCS AMHAMUYECKOM CPeIoi M UTPaeT BaKHYIO POJIb
B (DYHKIIMOHUPOBAHUM OT/EJIbHBIX OpPraHe/lT U KU3HE/esITe b-
HOCTH KJIETOK B IIEJIOM.

Opranesbl

Oprasenibl — MOCTOSIHHBIE CTPYKTYpPHBIE JIEMEHTBI LIUTO-
TUIa3MBbI KJIETKHY, UMEIoIIHe Cel(pIueckoe CTPOSHUE U BBITION-
HSIOIIME OonpeeieHHbIe (DyHKIIUH.

Knaccudukanus opranes:

1) oO1ue opraHesutsl, MPUCYIIE BCEM KJIETKaM 1 00eCTie -
BAIOIIME PA3IMYHbIE CTOPOHBI JKU3HEAESTETBHOCTU KJIETKY;

2) crenuanbHbIE OpraHesulbl, MMEoIecss B LUTOIUIa3Me



TOJILKO OINpPEJeNIeHHBIX KJIETOK W BBIMOMHSIONME crierudude-
CKMe (DYHKIIMHU ITHX KJIETOK.

B cBolo ouepenp, oOmme OpraHesUTbl MOAPa3IeAIoTCS Ha
MeMOpaHHbIe 1 HeMeMOpaHHBIE.

CretvasibHbIe OpraHesuIbl MOAPA3IesIsIoTCs Ha:

1) nurornazMarnveckue (MUOpUOPHILTEI, HEHPODUOPHUILITHI,
TOHO(PUOPUILIBI);

2) opraHesuibl KJIETOYHON MOBEPXHOCTH (PECHUYKH, KIyTHU-
KU).

K MeMOpaHHBIM OpraHeiiaM OTHOCSATCS:

1) MuTOXOHIpUH;

2) 9HJOIUIA3MATUYECKasl CETh;

3) mIacTUHYATHIA KOMILIEKC;

4) IN30COMBI;

5) NEPOKCUCOMBI.

K HemeMOpaHHBIM OpraHesijiaM OTHOCSTCSI:

1) puboCOMBI;

2) KJIETOYHBIN LIEHTP;

3) MUKpPOTPYOOUKH;

4) MUK pOpUOPHUILITHL;

5) MUKPO(UIAMEHTHI.

IpuHoMn cTpoennsi MeMOPaHHBIX OPraHeJLI

MeMOpaHHbIE OpraHeUThl TPEJICTABISIIOT COOON 3aMKHYThIS
U M30JIMPOBAaHHbIC YYaCTKH (KOMIAPTMEHTBHI) B IMAJIOIIa3Me,



UMEIOIIME CBOI0 BHYTPEHHIOI CTPYKTYpY. CTEHKa UX COCTOUT U3
OMIMIITHON MeMOpaHbl ¥ OeJTKOB MO00HO iazMonemme. Of-
HAaKO OWJIMMUIHBIE MEMOpaHBl OpraHesll UMeIOT OCOOEHHOCTH:
TOJIIIMHA OVJIMITMAHBIX MEMOpaH OpraHeijl MEeHbIIIe, YeM I1a3-
MosieMMbl (7 HM mipoTuB 10 HM), MeMOpaHHbIe OTJIMYAIOTCS TIO
KOJIMYECTBY U TI0 COZIEPKAHUIO OETKOB, BCTPOSHHBIX B HHUX.

OnHako, HECMOTPsI Ha pa3Inuusl, MeMOPaHbl OPraHel UMEIOT
OIMHAKOBBIN MPUHIUIT CTPOEHUSI, TIOTOMY OHHM 00JIaJal0T CIIO-
COOHOCTBIO B3aMMOJIEHCTBOBATh APYT C JIPYTOM, BCTPAUBAThCA,
CJIMBAThCSI, PA3bEAUHSTHCS, OTITHYPOBBIBATHCSI.

OOMMiA TPUHIIKIT CTPOESHUST MEMOpPaH OpraHellI MOKHO 00b-
SICHUTb T€M, YTO BCE OHU OOpa3yIOTCsl B SHIOIUIA3MATUYECKON
CeTH, a 3aTeM MPOUCXOAUT MX (PYHKIIMOHAIbHAS IEPECTPOMKa B
KOMILIEKCe [ obpaKu.

MuTroxoHapun

MuTtoxoHapuu — Haubosiee 000COOIEHHbIE CTPYKTYPHBIE J1e-
MEHTBI [IUTOIUIA3MBbI KJIETKH, 00JIaJalolIue B 3HAUMTEIbHOM CTe-
TIEHU CAMOCTOSITENTbHO KU3HE/IEATETBHOCTBIO.

CymiecTByeT MHEHHE, YTO B MPOIIOM MHUTOXOHAPHU ObLIH
CaMOCTOSITEJTbHBIMH JKMBBIMU OPraHU3MaMH, TI0CJIe Yero BHe[-
PUIKCh B LUTOILIA3My KJIETOK, TJie BeIyT canmpoUTHOE Cyle-
crBoBaHue. JlOKa3aTeIbCTBOM 3TOIO MOXKET SIBJISIThCS HAIMUKE
Yy MHATOXOHJPUM T'€HETUUYECKOrO armapara (MUTOXOHIPHAATIBHOU
JHK) 1 cunTeTnyeckoro anmapara (MUTOXOHIPUAIBHBIX pHOO-



COM).

dopma MUTOXOHAPHUIA MOKET OBITh OBAJIBHOM, OKPYTJIOH, BbI-
TSIHYTOW U JIa)Ke pa3BETBJIEHHOW, HO IPeo0IaaeT OBAIbHO-BHI-
TsaHyTast. CTeHKa MUTOXOHIpPUN 0Opa3oBaHa IBYMsI OWUJIMITU-
HBIMM MeMOpaHamH, paslesieHHbIMU MpocTpaHcTBoM B 10-20
HM. [Ipu 3TOM BHeIHssT MeMOpaHa OXBaThIBaeT 1o niepudepun
BCIO MUTOXOH/IPUIO B BU/IE MELIKA U OTTPAaHUYMBAET €€ OT FMaJIo-
ia3Mbl. BHyTpeHHsisi MeMOpaHa OTrpaHUYMBAEeT BHYTPEHHIOIO
Cpeny MUTOXOH/IPHHU, TIPH STOM OHa 00pa3yeT BHYTPU MUTOXOH-
JPUH CKJIAJIKU — KPUCThI. BHYTpEeHHSIs cpeja MUTOXOHAPUY (MHU-
TOXOHIPUAJIbHBI MAaTPUKC) UMEET TOHKO3EPHUCTOE CTPOEHUE 1
COZIEPKUT rpany’ibl (MutoxoHaApraibhbie JJHK u pudocomsr).

DyHKIMS MHUTOXOHIPUN — 0OOpa3oBaHWe SHEPrUM B BUIIE
ATO.

HctoyHrKoM 00pa3oBaHMs SHEPTUM B MUTOXOH/APHSIX SBJISI-
eTcsl MMPOBUHOTPAHAsI KUCTIOTa (MPYBaT), KoTopast o0pasyeT-
cs1 U3 OeJKOB, KUPOB U YIJIEBOAOB B ruajoruiazme. OKucieHue
nupyBaTa IPOMCXOAUT B MUTOXOHAPUAJIBHOM MAaTpUKCE, a Ha
KPUCTaX MUTOXOHJAPUM OCYLIECTBIISETCS MEPEHOC JEKTPOHOB,
ochopumpobanue AIIP u obpazoBanne ATD. O6pasyoria-
scsi B MUTOXOHApUsX AT® sBisiercss equHCTBEHHON (hopMoi
9HEPruu, KOTopask UCIOIb3YETCs KJIETKOM U1 BBIIIOJIHEHUS pas3-
JIMYHBIX MPOLIECCOB.



DHaoILIa3MaTHYecKas ceTh

Suuomasmarnyeckas cetb (IIIC) B pa3HBIX KJIETKAX MOKET
OBITH TTpeZICTaBJIeHa B (DOpMeE YIUIOMIEHHBIX IIUCTEPH, KAHAIBIICB
WIN OTAEJIbHBIX Be3UKYJ. CTeHKa COCTOUT W3 OMJTUITUIHON MEM-
OpaHbl.

Pazmnuaror nee paznoBuanoctu IIIC:

1) 3epHucCTyIO (TpaHyJIAPHYIO, WIHA HIEPOXOBATYIO);

2) He3epHUCTYIO (MM IMaaKyo0). Ha HapyKHOM OBEPXHOCTH
MemOpaH 3epHuctoil IIIC comepkarcs MpUKperyieHHble pudo-
COMBI.

B mroniasme npu 371eKTPOHHO-MUKPOCKOIMYECKOM MCCIe-
JOBAaHUM MOXHO OOHapyxuTh nBa Buaa IIC, omHaKO OOUH U3
HUX MpeodsIaiaeT, uyTo U ornpenensier (pyHKIMOHAIBHYIO CIIeIIH-
(pnunOCTH KIIETKH. DTH ABE pazHOBUIHOCTU IIIC He ABnsA0OTCA
CaMOCTOSITEJTBHBIMU U 000COOJICHHBIMU (pOpMaMU, TaK Kak Mpu
OoJiee IeTabHOM MCCIIEIOBAHUM MOKHO OOHAPY(KHTh TePEXO[l
OJTHOW Pa3HOBUAHOCTH B JIPYTYIO.

®yukumu 3epaucroi lC:

1) cuHTe3 OeNKOB, MpeTHa3HAYEHHBIX JJIS BBIBEICHHS W3
KJIETKM (Ha 3KCIOPT);

2) otaeneHue (cerperanys) CAHTE3MPOBAHHOIO MPOJYKTA OT
I'MajIoIIa3MBbl;

3) KoHAeHcalus1 1 MOIU(UKAIUSI CHHTE3UPOBAHHOTO OeJIKa;

4) TpaHCTIOPT CUHTE3UPOBAHHBIX IMPOIYKTOB B IUCTEPHBI ILJIa-



CTMHYATOrO KOMILIEKCA;

5) cMHTE3 KOMIOHEHTOB OMJIMITUIHBIX MEMOpPaH.

Oynkimu ragkou IIIC:

1) yuacte B CHHTE3€ [NIMKOI€Ha;

2) CUHTE3 JTUITUIOB;

3) JE3UHTOKCUKAUMOHHAA (PYHKIMA (HEUTpaIN3aLns TOKCH-
YECKMX BEUIECTB MOCPEICTBOM COEJUHEHUS UX C IPYTMMHU Be-
ILIECTBAMMU ).

IlnacTuruaTeiil KoMiLiekce I'oJbpxn

[TnacTrHYaTHIi KOMILJIEKC Ha3bIBAIOT TPAHCIIOPTHBIM arapa-
TOM KJIETKH.

[MnactuHuaThil KomIUleKC [onbaku (ceTyaThil ammapar)
IPeJICTaBJIeH CKOIIEHUEM YIUIOLIEHHbIX LIMCTEPH U HEOOJIBIINX
BE3UKYJI, OTPAaHUYEHHBIX OMyMnuaHon MemOpaHoit. [InacTuHya-
THIA KOMIUIEKC TOAPA3/eNsieTcsl Ha CyObeIUHUIBI — AUKTHOCO-
Mbl. Kaxpas nTukTHocoma mpeacraBiisieT coOOM CTONKY YIUIO-
IIEHHBIX LIUCTEPH, 110 NEPUPEPUNA KOTOPBIX JIOKAJIU3YIOTCS MEJ-
Kue Mmy3blpbku. IIpy 3TOM B Kaxk[10#l YIUIOIIEHHON LUCTEPHE
nepudepruyeckas 4acTb HECKOJIBKO paclUIMpeHa, a IeHTpasibHas
cykeHa. B qukTrocomMe pa3imyaoT JBa Moaoca: HUCTIONIOC (Ha-
IIPaBJIEHHbIM OCHOBAaHUEM K fJIpy) YU TPAHCIIOIOC (HAIpaBJIEH-
HBIl B CTOPOHY LIMTOJIEMMBI). YCTaHOBJIEHO, YTO K LIUCIIONIOCY
HOAXOJAT TPAHCIIOPTHBIE BAKYOJIU, HECylre B KoMILIeKe ['omb-
JUKU TIpOAYKTHI, cuHTe3upoBaHHple B IIIC. Ot TpaHcnomoca



OTIIIHYPOBBIBAIOTCS Iy3bIPbKH, HECYILIME CEKPET K IIa3MOJIEMME
TSI €TO BBICBOOOK/ICHUSI U3 KJIETKH. YacTh MEJIKHUX My3bIPHKOB,
3aI0JIHEHHBIX OeKaMU-(epMeHTaM1, OCTAaeTCs B IIUTOILIA3ME U
HOCHUT Ha3BaHUE JIN30COM.

dyHKIMA JIACTUHYATOrO KOMIUIEKCa:

1) TpancnopTHas (BBIBOOUT U3 KJIETKM CUHTE3MPOBAHHBIC B
HEW MPOAYKTHI);

2) KOHJEHcalMs UM Moau(pUKaluus BEIECTB, CUHTE3MPOBAH-
HbIX B 3epHucroit IIIC;

3) obpazoBanue Jm30coM (coBMecTHO ¢ 3epHuctou I1C);

4) yyactue B 0OOMeHe yIJIeBOIOB;

5) cuHTe3 MOJIEKYJ1, 00pa3yIOIIMX NIMKOKAJIMKC IIUTOIEMMBI;

6) CMHTE3, HAKOILJIEHNE, BIBEACHUE MYLIMHOB (CIIM3H);

7) Mmopupukarmsi MeMOpaH, cuaTe3rpoBaHHbIX B DI1C u nipe-
BpallleHne UX B MEMOPaHbI TUIa3MOJIEMMBI.

JIn3o0coMBI

JIuzocombl — Hambosee MeJKHe OpraHesbl LUTOIIa3MBl,
IPEJICTaBIISIOT COOOM TeJblia, OrPAaHUYEHHbIE OUTUITUIHON MeM-
OpaHoOil U cozepiKaliye NEeKTPOHHOIUIOTHBIM MaTPUKC, COCTOS-
Ui 13 Habopa TUIPOTUTUIECKUX OelKoB-(pepMeHTOB (Oornee
TPUILATH BUJOB TUIpoJia3), CIIOCOOHBIX PaCIIEIUISATh JII0ObIE MO-
JIMMepHbIe coeiMHeHus (OeIKU, KUPB, YIIIEBOAbI), IX KOMIUIEK-
Cbl HA MOHOMEpPHBIE (DparMEHTBHI.

DyHKIMSA TM30COM — oOecriedeHrne BHYTPUKJIETOYHOTO TTH-



HIEBAPEHMUS, T. €. PACIHICTIJICHUE KaK S9K30I€HHBIX, TAaK U SH/IOTEH-
HBIX OMOTIOJIMMEPHBIX BEIIECTB.

Knaccudukanus muzocom:

1) nepBUYHBIE JIN30COMBI — JIEKTPOHHO-TUIOTHBIE TEJIbLIA;

2) BTOpWUYHBIE JIM30COMBI — (parosm30CoOMbl, B TOM YHCIIE
ayTo(haroIM30COMBI;

3) TpeTUyHbIE JTU30COMBI MJIM OCTATOUHBIE TEJIbLIA.

VICTUHHBIMU JIM30COMaMM Ha3bIBAIOT MEJIKHE 3JIEKTPOHHO-
TUTOTHBIE TeJblIa, 0Opa3yIoIrecs: B TNIACTUHYATOM KOMILIEKCe.
[TuieBaputensHas (PyHKLMS JIM30COM HAYMHAETCS TOJIBKO IO-
ciie cimsgHuA ¢ parocomont (paroUTUpPyeMoe BELIECTBO, OKPY-
’KEHHOE OWJTUITUIHOW MeMOpaHoit) 1 0Opa3oBaHus1 (haroaru30co-
MBI, B KOTOPOM CMEILIMBAIOTCS (paroldTUpPyeMblid MaTepHal U JIH-
3ocomalibHble pepMeHTHI. [lociie 3Toro HauMHaeTcsl paciuernJie-
HIe OMOTIONMMEPHBIX COeAMHEHUI (ParolMTHPOBAHHOTO Mate-
pHaga Ha MOHOMEpBl — AaMUHOKUCJIOTHI, caxapa. DTH MOJIEKYJIbl
CBOOOJIHO TTPOHMKAIOT Yepe3 MeMOpaHy (paroim30coMbl B rHa-
JIOTIIa3My M 3aTeM YTHIM3UPYIOTCS KJIETKOW — HIYyT Ha 00paso-
BaHME SHEPIUU WM MOCTPOEHHUE HOBBIX BHYTPUKJIETOUHBIX MaK-
POMOJIEKYJISIPHBIX COETMHEHU.

HekoTopsle coenmuHeHusi He MOTYT OBITh pacilerieHbl (ep-
MEHTaMM JIM30COMBI U MOITOMY BBIBOASTCA U3 KJIETKU B HEU3-
MEHEHHOM BHjIe TTPY TTOMOIIM K301MTO3a (TIpoliecc 0OpaTHBIH
(paroumTozy). BemnectBa MNUAHON NPUPOABI IPAKTUYECKU HE
pacuierisiioTcs (pepMEHTaMu, a HAKATUIMBAIOTCS U YIUIOTHSIIOTCS
B (parommzocome. JlaHHble 00pa30BaHMs ObUTH HA3BAHBI TPETHY-



HBIMU JIN30COMAMU (MJIM OCTATOYHBIMH TEJIbIIAMH).

B mporiecce (parorurosa u 9K301MTO3a OCYIIECTBIISETCS pe-
[UPKYJISIUS MeMOpaH B KJIeTKe: Mpu (paroluro3e 4acTh IJa3-
MOJIEMMBI OTIIIHYPOBBIBA€TCS M 00pasyeT 000I0UKY (harocoMsl,
P 9K30IMTO3€ 3Ta 000JIOYKA BHOBb BCTPAUBAETCS B TLIIA3MO-
JIeMMY.

[MoBpeskIeHHbIE, U3MEHEHHbIE WU YCTapeBIe COOCTBEHHbIE
OpraHeUIbl KJIETKH YTUIIU3UPYIOTCS €10 110 MEXaHU3MY BHYTpH-
KJIETOYHOTO (haroluTo3a ¢ MOMOIIIBIO JIN30coM. BHavae 3tu op-
TaHEeJJTbl OKPYKAIOTCSl OWJIMIMAHON MeMOpaHou, U oOpa3yeTcs
BaKyoJib — ayTodarocoma. 3aTeM ¢ Hell CIMBAeTCs OHA WA
HECKOJIBKO JIM30COM, M 00pa3yeTcsi ayToarom3ocoma, B KOTo-
POIi OCYIIECTBIISIECS THAPOIMTHYECKOE pacIlerieHne OUOTIONH-
MEpPHBIX BEIIECTB, KaK ¥ B (haroim30come.

JIn30CcOMBI cofiepXkKaTCs BO BCEX KJIETKAX, OHAKO B HEPABHOM
konuuectBe. Crienuan3upoBaHHbIE KJIETKU — Makpodaru — co-
Aepkar B IUTOIUIa3Me OOJBIIOE KOJTMYECTBO MEPBUIHBIX M BTO-
pyaHbIX J30coM. OHU BBINONHSIOT 3AIUTHYIO (DYHKIIHIO B TKa-
HSIX, TOIJIOMIAIT 3HAYUTETLHOE YUCIIO YK30TCHHBIX BEIIECTB —
OaxTepuii, BUPYCOB, JPYTUX UyKEPOAHBIX al€HTOB M MPOAYKTOB
pacriajzia COOCTBEHHBIX TKaHEeH.

Ilepokcucomsl

[epokcucombl — mukpotenbia muroriamsel (0,1-1,5 Mkm),
CXOHBIE TI0 CTPOSHMIO C JTU30COMAaMH, OHAKO OTJIMYAIOTCS OT



HUX TeM, YTO B UX MATPUKCE COAEPKATCS KPUCTALIIONONOOHbIE
CTPYKTYPBHI, a cpeiu OelKoB-(pepMEHTOB COIEPKHUTCS Karaiasa,
paspymanomnas nepeKkrch BOIOpoaa, 00pasyIolylocs: TPy OKHC-
JICHUY aMUHOKMCJIOT.

Pu6ocomMbl

Pubocomsl — anmapatsl cMHTe3a OeJIKa ¥ MOJUIENTHHBIX MO-
JIEKY1.

[lo JlokanM3anuy nogpa3aesIsiioTCs Ha:

1) cBoOOIHBIE, (HAXOAATCS B THajIOIJIa3Me);

2) HecBOOOIHBIE (UM MPUKPETUIEHHBIE), — KOTOPbIE CBSI3aHbI
¢ memOpanamu JIIC.

Kaxgas pubocoma COCTOUT M3 MaJlol U OOJBIION CyObe/In-
Hutl. Kaxngas cyobequHua puOOCOMbI COCTOUT M3 pUOOCOMAITh-
Hoil PHK u Genka — pubonykieonporenga. Odpasyorcs cyob-
€/IMHMUIIBL B SIZIPBIIITKE, & COOPKA B €IUHYI0 pUOOCOMY OCYIIIECTB-
JsieTcs B nuroruiasme. st cuHTe3a Oejlka OT/iesibHbIe pudoco-
MBI C TTOMOIIIBI0 MaTpruHOU (MH(popmarmornHoi) PHK oobean-
HSIOTCSL B LIEMIOYKN prOOCOM — TOIMCOMBI. CBOOOIHBIE U TPH-
KperUieHHble pUOOCOMBI, TIOMUMO OT/JIMYUS B UX JIOKATA3ALIHA,
XapaKTepU3YyIOTCS OINpeAeIeHHON (DYHKIIMOHATIBHOU crierupury-
HOCTBIO: CBOOOJIHBIE PUOOCOMBI CUHTE3UPYIOT OCJIKH.



KieTouHblil IEHTP

KJieTouHblil HEHTP — HMTOLEHTP, IeHTpocoMa. B Henensien-
Cs1 KJIETKE KJIETOYHBIN LIEHTP COCTOUT U3 JBYX OCHOBHBIX CTPYK-
TYPHBIX KOMIIOHEHTOB:

1) AUTIIIOCOMBI;

2) ueHTpocdepsbl.

JuriocomMa COCTOMT M3 [IByX LIEHTPUOJIEU (MAaT€pUHCKOW U
JOUYEepHEi), pacrookKEHHBIX MO/ MPSMBIM YIJIOM JpPYyT K ApY-
ry. Kaxaasi neHTpuosb COCTOUT U3 MUKPOTPYOOUeK, 0Opa3ylo-
HMX NOJBIA IMHAP, nuamerpoM 0,2 Mkwm, mmunout 0,3-0,5
MKM. MUKpOTpyOOUKH OOBETUHSIOTCS B TPUILIETHI (TI0 TP TPY-
60ukm), 0Opa3ys Bcero AeBATh TpurlieToB. LlenTpocdepa — Gec-
CTPYKTYPHBIM YYaCTOK TMAJIOIJIa3Mbl BOKPYT IUIIJIOCOMBI, OT KO-
TOPOTO PagUapHO OTXOIST MUKPOTPYOOUKH (TIO TUITY JTy4YUCTON
cpepsr).

@DyHKIMU IUTOLEHTpA:

1) oOpazoBaHue BepeTeHa JefieHus B Mpodasze MUTO3a;

2) ydactue B (pOPMHUPOBAHUM MHUKPOTPYOOUEK KJIETOUHOTO
Kapkaca;

3) BBHINTOJTHEHUE POJIU OA3MCHBIX TeJIel] PECHUYEK B PECHUTYA-
THIX SMUTEIUAJIBHBIX KJIETKAX LIEHTPUOJIH.

[onoxeHue NEHTPUOJIEN B HEKOTOPBIX SMUTEIUATIBHBIX KJIET-
Kax OMpeaesisieT ux NosApHylo Iug epeHIMpOBaHHOCTb.



MukpoTpy0ooukn

MuKpoTpyOOUKH — MOJbIe [WIUHAPHI (BHEIIHUNA TUAMETpP —
24 MM, BHYTPEHHUU — 15 um), ABISAIOTCS CaMOCTOSITEIbHBIMU
opraHe/uiaMu, oOpa3ys uTockeneT. OHM TaKke MOTYT BXOJHTh
B COCTaB JIpyTMX OpraHejUl — IEHTPHUOJIEH, PEeCHUYEK, KIyTH-
KoB. CTeHKa MUKpPOTPYOOUEK COCTOMT W3 IJIOOYJISPHOTO Oe-
Ka TyOy/IMHa, KOTOPBI 00pa30BaH OTAETbHBIMUA OKPYIJIBIME 00-
Pa3oBaHUSAMU TJIOOY/IBl AUamMeTpoM 5 HM. [71oOysbl MoryT Ha-
XOAUTBCS B FMANIOIIa3Me B CBOOOJHOM COCTOSTHUM WJIA COEAU-
HATBCSI MEXJIy COOOM, B pe3y/bTare 4ero (hopMupyoTcs MUK-
porpybouku. OHE MOTYT 3aTeéM BHOBb PacraiaThCs Ha TI00y-
ab1. Takum 06pazom (OpMHUPYIOTCS M 3aTEM PACTaIaloTCs MUK-
poTpyOOUKM BepeTeHa AejieHus B pa3Hble (a3pl MuTo3a. OfHa-
KO B COCTaBE LIEHTPUOJIEH, pECHIYEK U KI'yTUKOB MUKPOTPYOOU-
KU SIBJISIIOTCSL YCTOMYMBBIMU OOpa30BaHUSIMU. BoJblnas dacTh
MHKPOTPYOOYEK y4acTByeT B (h)OpMUPOBAHUN BHYTPHKJIETOUHO-
ro Kapkaca, KOTOpbIil nojaepxkuBaer (hopMy KJIETKH, 00YyCIIOB-
JMBasi OINpeJeIeHHOE MOJNIOXKEHWe OpraHe/ul B IMTOIUIa3Me, a
TaK’Ke MpeJonpeessieT HarpapjieHe BHYTPUKIETOUHBIX Tiepe-
MereHnid. Beaku-TyOymHbl He 00J1aJaloT COCOOHOCTBIO K CO-
KpalleHUIo, CJIe/I0BaTeIbHO, U MUKPOTPYOOUKH HE COKpALIAIOT-
cs. B cocraBe pecHUYEK M KI'YTUKOB MPOUCXOOUT B3aMMOIEH-
CTBHE MHUKPOTPYOOUEK MeXIy COOOM, X CKOJIbKEHUE JIPYT OT-
HOCHUTEJIHHO JIPYTa, 4TO 00eCNeYnBaeT ABMKEHUE STHX OpraHeul.



MuxkpodudpuIbI

Muk pocuOpuiis (IpoMexyTOUHbIE (PUIAMEHTHI) TIPE/ICTAB-
JISTIOT COOOM TOHKME HEBETBSIINECS HUTH.

B ocHOBHOM MMKpO(pUOPUILIBI JIOKTU3YIOTCSI B KOPTUKAITb-
HOM, (IOZIMEMOpPaHHOM) cJioe LUTOIIasMbl. OHM COCTOAT U3
0esKa, KOTOpBbII B Pa3IMUHBIX MO KJIACCY KJIETKaX MMEET Ompe-
JEEeHHYI0 CTPYKTYpY (B SMUTEIHANBHBIX KJIETKaX — 3TO OENoK
KEpaTvH, B MBIIIEYHBIX KJIETKaX — JECMUH).

dyHKIMOHATBHASL POJIb MUK POpUOPUILT — y4acTBOBATh Hapsl-
Ay C MUKPOTpyOOYKaMu B (pOPMUPOBAHUH KJIETOUHOIO KapKaca,
BBITOJIHSAS] ONOPHYIO (PYHKIIMIO.

MuUKpOoTpyOOUKH MOTYT OObEIMHATHCS B ITYKH 1 0OPa30BbI-
BaTh TOHO(PUOPUILIIBI, KOTOPBIE PACCMATPUBAIOTCS KaK CaMOCTO-
SITEJIbHbIE OPTaHEeUIbl U BBIIOIHSIOT ONIOPHYIO (DYHKLIMIO.

MukpoduiameHTbI

MukpodunameHTH — ere 0ojiee TOHKUE HUTYAThIe CTPYKTY-
pbl (5—7 HM), COCTOSIIIIUE U3 COKPATUTENILHBIX OEJIKOB (aKTUHA,
MUO3UHA, TPOIIOMHO3MHA).

MukpoduaaMeHThl JTJOKATU3YIOTCS B OCHOBHOM B KOPTUKAJTb-
HOM CJIOE LIUTOILJIa3MBbI.

B coBokynHOCTM MHMKpPO(UIAMEHTBI COCTABJISIOT COKpATH-



TeJIbHBIN amnmapar KJIETKU, 00eCTIeurnBaIONINN pa3IMuHble BUJIbI
JBVKEHUN: NIEPEMELICHNE OpPraHesul, TOK TMajoIuIa3Mbl, U3Me-
HEHMEe KJIETOYHON MOBEPXHOCTH, 0Opa3oBaHUe IMCEBAONOAUN U
nepeMelleHue KIETKHU.

CkorieHne MUKpO(UIAMEHTOB B MBIIIIEYHBIX BOJIOKHAX 00-
pasyeT CrienaIbHble OPTraHeJIbl MBIIIIEYHON TKAaHU — MUO(pUO-
PUILITBL

Bxirouenust

Bk1oueHus1 — HENOCTOSIHHBIE CTPYKTYPHbIE KOMIIOHEHTHI 1TU-
ToriazMbl. Kitaccudukanys BKIIOUEHUI:

1) Tpopuueckue;

2) CEKpETOpHBIE;

3) SKCKpETOpHbIE;

4) NTUrMeHTHBIE.

B mpouecce KU3HEAEATETPHOCTH KJIETOK MOTYT HaKarliu-
BAThCS CJTyYalHblE BKIIOYEHUSI — MEJUKAMEHTO3HbIE, YACTUYKHU
pa3IMYHbIX BEIECTB.

Tpoduueckue BKIIOUEHUs — JIEHUTHUH B SIMLIEKJIETKAX, [JIUKO-
Te€H WY JIUMUABI B PA3UYHBIX KJIETKAX.

CekpeTopHbI€ BKJIIOUEHU S — 3TO CEKPETOPHbIE T'PaHYJIbl B CEK-
PETUPYIONIUX KJIETKaxX (Harpumep, 3MMOTE€HHbIE IPaHYJIbl B allU-
HO3HBIX KJIETKaX MOAKETYI0OUYHOM jKeJie3bl, CEKPETOPHBIE IPaAHY-
JIbl B PA3JIMYHBIX SHIOKPUHHBIX KJIETKAX).

DKCKpETOpHBIE BKJIIOYEHHUST — 3TO BEIECTBA, KOTOPhIe HE0O-



XOIMMO YAAJIUTh U3 KJIETKU (HallpyuMep, rpaHy/ibl MOUEBOM KUC-
JIOTHI B SMUATEJINN NTOYEUHBIX KAHAJIBLIEB).

[TurmeHTHbBIE BKITIOUEHH S — MEJTaHUH, FeMOIJIO0MH, JIunodyc-
UH, OWIMpyOuH. DTH BKJIIOUEHUS MPUOAIOT KJIETKE, KOTopast
UX COHEPXKMUT, OINPEACICHHYIO OKPACKY: MEJAHWH OKPALIMBAET
KJIETKY B YE€PHBII WM KOPHYHEBBIH 1IBET, TEMOIJIOONH — B KeJl-
TO-KPACHBIN, OMJTMPYOHH — B KeNThIiA. [IUrMeHTHbIe KJIETKU CO-
JepKarcs TOJIbKO B OIPENETICHHBIX TUIIAX KJIETOK: MEJIAHUH — B
MEJIaHOIIUTAX, TEMOIJIOONH — B SpuTponuTax. JlunodycyH, B
OTIAYME OT JPYTUX YKa3aHHBIX IUTMEHTOB, MOXET COLOEPXKATh-
cs1 BO MHOTMX TUIAxX KJIeToK. Hamnume nunodycriyna B KjaeTkax
(0COOEHHO B 3HAYUTENILBHOM KOJTMYECTBE) TOBOPUT O CTAPEHUU U
(pyHK1IMOHATTLHOI HEMOJTHOIIEHHOCTH.



Tema 5. MopdoJiorust u pyHKiun
anpa. Penpoaykuusi KJIeToK

B opranusme uenoBeKka COmEpXKaTCsA TOJBKO 3YKAapUOTHYE-
CKMeE (S7epHBIC) TUIIBI KJIETOK. be3banepHsle CTpyKTypsl (3pUT-
POLIUTBI, TPOMOOLIMTHI, POrOBbIE YEIIYHKHU) SBJISIOTCS BTOPUY-
HBIMU OOpA30BaHMAMM, TaK KaK OHM 0Opa3yloTcsl U3 sOEPHBIX
KJIETOK B pe3ysbTare ux crenuduieckon 1updepeHIMpOBKY.

BONBIIMHCTBO KJIETOK CONEPAUT OAHO SIpO, JIMIIb PEIKO
BCTPEYAIOTC IBYXANEPHBIE U MHOrosepHble KieTku. Popma
siipa 4aiie Bcero okpyriasi (cepuueckasi) wiv oBajibHas. B
3EpHUCTBIX JIEMKOLMTAX AOpO NOAPA3JEAETC HAa CETMEHTHI.
Jlokanusyercst ssapo OOBIYHO B LIEHTPE KJIETKH, HO B KJIETKax
SMUTETUATBHON TKAaHU MOKET ObITh CABUHYTO K 6a3aJIbHOMY TO-
JIOCYy.

CTpyKTypHBIE JIEMEHTHI S/ipa YETKO BBIPAXKEHBI TOJIBKO B
OIpEJIEIEHHBIN NIEPUOJ, KJIETOUYHOTO IMKJIA — B UHTEpdaszy. B ne-
puo[, JeNIeHns KJIETKU (MUTO3a WM MEN03a) IIPOUCXOAAT BbIpa-
JKEHHBIE U3MEHEHUs CTPYKTYP KJIETOK: OIHU UCYE3Al0T, APYrue
3HAYMTENTHHO TIPE0OPazyIOTCH.

CTpyKTypHBIE 3JI€MEeHTHI sI/Ipa

CprKTyprIe QJICMCHTHI AApa, NEPCUYUCIICHHBIC HUKEC, ObIBa-



10T XOPOILIO BbIPaXKEHbI TOJILKO B UHTEpdaze:

1) xpomarus;

2) SIAPBIIIKO;

3) Kapuoria3ma;

4) kapuosneMma.

Xpomamun ipencTaBiisieT cOOO BENIeCTBO, XOPOIIIO BOCIPH-
HUMAIOIIIee KpacuTellb (XpoMoc), OTKyAa U MPOU3OIILIIO ero Ha-
3BaHUe. XPOMATUH COCTOMT W3 XPOMATUHOBBIX (PUOPUILT TON-
mHOM 20—-25 KM, KOTOpPBIE MOTYT PaCHONaraTbCs B s1Ipe PhIXJio
WA KOMIAKTHO.

Ha 3TOM OCHOBaHWU MOXHO BBIJETUTH yXPOMATHUH — PhIX-
JIbIA (MK AEKOHJICHCUPOBAHHBIN) XpOMaTHH, clla00 OKpaluBa-
€MbIil OCHOBHBIMU KPACUTENISIMU, U TETEPOXPOMATUH — KOMITAKT-
HBIM (WJIM KOH/IEHCUPOBAHHBIN) XPOMATHH, XOPOLIO OKpAIlBa-
€MBIil OCHOBHBIMU KPACUTEIISIMU.

[Ipu NOAroTOBKE KJIETKU K AEJIEHUIO B s1/Ipe TPOMCXOIUT CIU-
panM3aIysi XpOMaTHHOBBIX (PMOPUIUT U TTPEeBpallieHre XpOMaTH-
Ha B XxpoMmocoMsl. [locne AeneHust B sapax JOYEPHUX KJIETOK
MIPOMCXOIMT JICCIIMPATT3AIAS XPOMATHHOBBIX (PUOPHILI, ¥ XPO-
MOCOMBI CHOBa MpeoOpasyloTcst B XpOMaTHH. TakuMm oOpa3oM,
XPOMAaTHH U XPOMOCOMBI SIBJISIIOTCSI PA3JIMYHBIMU COCTOSTHUSIMU
OJJHOTO U TOT'O K€ BEILIECTBA.

[To XMMHYECKOMY CTPOEGHHUIO XPOMATUH COCTOUT U3:

1) ne3okcupuboHyKJIenHOBOU Kucaotsl (JIHK) — 40 %;

2) 6enkoB — okoyo 60 %:;

3) pubonyksenHoBoi kuciaorsl (PHK) — 1 %.



SAnepHbie 6eKu npeacTaBlieHbl AByMs (popMamu:

1) mesouHbIMU (TUCTOHOBBIMHK) OekaMu — 80—85 %;

2) kucasivu Oenkamu — 15-20 %.

['ucronoBsie 6enku cBsi3anbl ¢ JIHK 1 00pa3yioT 1e30KCHHYK-
JICONTPOTEU]], IPEJICTABIISIONUN COOON XpOMaTHHOBBIE (hUOPHIT-
JIbl, OTYETJIMBO BUJUMbIE MPU JEKTPOHHON MUKpocKkonuu. Ha
OTIpeJIeJICHHBIX YYacTKaX XPOMATUHOBBIX (PMOPHILT OCYIIIECTB-
nsgercs Tpanckpunuus ¢ JIHK Ha paznuunesie PHK, ¢ nomotisio
9ero B MOC/IENYIONIEM TPOUCXOAUT CUHTE3 OEJTKOBBIX MOJIEKYIL.
[Iporiecchl TPAaCKpUMNLIMKM B SIPE OCYIIECTBIISIIOTCS TOJNBKO Ha
CBOOOJHBIX XPOMOCOMHBIX (PHOpUILIax, T. €. Ha SyXpOMaTHHE.
B KOH/IEHCUPOBAaHHOM XpPOMAaTHHE 3T MPOLIECCH HE OCYIIECTB-
JISIIOTCS1, TIOTOMY I'eTEPOX POMATHH Ha3bIBAIOT HEAKTUBHBIM XPO-
MaTHUHOM.

CooTHollleHHE yXpOMaTHHA U TeTepOXpOMAaTUHA SIBJISIETCS
NoKa3aTesieM CUHTETUYECKOW aKTUBHOCTH KJIeTKU. Ha xpomaru-
HOBBIX (puOpwiiax B S-niepuope MHTEPda3bl OCYIIECTBISAETCS
penyrmmkaius JJHK. Dtu nporieccel MOryT mpoTeKarh Takxke 1
B reTEPOXPOMATUHE, HO 3HAYUTEIIBHO JIOJIbIIIE.

AHopvuuko — chepudeckoe oopazoBanue (1-5 MKM B AramMeT-
pe), XOPOIIIO BOCIIPUHUMAIOILIEE OCHOBHbIE KPACUTENN U PACIIO-
Jlarajoieecsl cpeay XxpoMarvHa. B omHOM snpe MokeT comep-
KaTtbcs OT 1 10 4 u gaxe Oosiee sApwineK. B Mooapix u 4a-
CTO JIeNAINMXCA KJIETKAaX pa3Mep sApPbILEK U UX KOJIUYECTBO
YBEJIMYEHBL. SIAPBIIKO HE SIBISETCS CaMOCTOSITENIbHOM CTPYK-
Typou. OHO (popmupyeTcs TOJIBKO B MHTEP(A3E, B ONpPEIEICH-



HBIX YYaCTKaxX HEKOTOPbIX XPOMOCOM — SIIPBIIIKOBBIX OpPraHu-
3aTopax, B KOTOPBIX CONEPXKATCSA I'eHbl, KOOUPYIOLIUE MOJIEKYTY
pudocomanbHoii PHK. B obnactu siiphIIlIkoBOro aHaym3aTopa
ocymectiserca Tpanckpurnimsa ¢ JTHK. B aapsiiike npoucxo-
It coeHeHre pudocomaibHoi PHK ¢ 6ekomM n oopazoBaHue
CyOBbeAMHUIIBI PUOOCOMBI.

MUKpPOCKONUYECKH B SAPBIIIKE Pa3IuvaioT:

1) puOpUISPHBII KOMIIOHEHT (JIOKQJIM3YEeTCsl B IIEHTPAJIb-
HOW YacTW SIIPHIIIKA W TIPEICTABIsieT COOON HHUTU PUOOHYK-
neonporenaa (PHII));

2) rpaHyJIsIpHBI KOMIIOHEHT (JIOKaJIM3yeTcs B nepudepuye-
CKOM 4acTH sIIPBIIIKA U MPEJCTaBIseT COOON CKOIUIEHHE CyOb-
eIMHUL] pUOOCOM).

B npodaze murosza, korga NpouMCXOguT CUpAIU3aLusa Xpo-
MaTHHOBHIX (PUOPWIITT M 00pa3oBaHUE XPOMOCOM, TMPOIECCHI
tpaHckpunimu PHK u cunTesa cyOobequauiisl pudocoM rnpekpa-
HIAI0TCS, SAPBIIKO ucye3aer. [Io OkoHYaHMM MUTO3a B sipax
BHOBb OOPa30BaHHBIX KJIETOK MTPOUCXOIUT JAEKOH/ICHCAIIUS XPO-
MOCOM, MOSIBJISAETCS AAPBILIKO.

Kapuonaasma (Hykjeoruiasma WM SIAEPHBIM COK), COCTO-
UT W3 BOABI, OCIIKOB M OEJIKOBBIX KOMILJIEKCOB (HYKJICOIPO-
TEUJO0B, INIMKOMPOTEUIOB), AMUHOKHUCIIOT, HYKJIEOTHIOB, Caxa-
poB. Iox cBETOBBIM MUKPOCKOIIOM KapHoIuia3Ma OecCTpyKTyp-
Ha, OJIHAKO MPU EKTPOHHOU MHUKPOCKOITUM B HEW MOKHO 00-
HAPYXUTh MeJIkue rpaHyisl (15 HM), cocTosiue u3 puOOHY-
KJIEONPOTEUIOB. besnku Kapuoria3Mel SBJISIOTCA B OCHOBHOM



OenkaMu-epMeHTaMu, B TOM Yuciie (pepMEeHTaMM TIIMKOJIN3a,
OCYIIECTBIISIIOIMMH PACIIETUIEHHE YIJIEBOJOB ¢ 0Opa30BaHUEM
ATO.

HerucroHoBble Genku (Kucibie) 00pa3yioT B siipe CTPYKTYp-
HYIO CeThb (SIepHBIA OEJIKOBBIM MaTPHUKC), KOTOpas BMeECTe C
SIIEPHOM OOOIOYKOM MPUHUMAET yJacTre B CO3aHNN BHYTPEH-
HEH Cpefpl.

[Tpu yyacTiu Kaproria3mMbl OCYIIECTBIIIETCS OOMEH BEIECTB
B si/Ipe, B3aUMOJICHCTBUE s/Ipa U IUTOIIA3MBI.

Kapuonemma — sinepHast 0005109Ka, KOTOpasi OTAENSIET Colep-
KUMOE sijipa OT IUTOIUIa3Mbl (OapbepHasi (pyHKIMS), B TO ke
BpeMsi 00ecrieunBaeT peryaupyeMblii OOMeH BEeIeCTB MEK/Y S-
POM M ITUTOIIa3MON. SlnepHasi 060I0YKa MPUHUMAET yJacTHe B
(pykcanmm xpomaruHa.

KapronemMma cocTouT u3 AByX OMJIMITUAHBIX MEMOpaH, BHEIII-
Hell M BHYTpEHHEW sepHbIX MeMOpaH, pa3/ielieHHbIX MepH-
HYKJIEapHbIM MpocTpaHcTBoM puHor 20—100 um. B kapuo-
JemMMe umerotcs ropel tuamerpom 80-90 HM. B oGnmactu mop
BHEIIHSIS ¥ BHYTPEHHSIS siIEpHble MEMOpaHbI EPEXOST APYT B
Jpyra, a IEpUHYKJIEapHOE MPOCTPAHCTBO OKA3bIBAETCS 3AMKHY-
ThIM. [IpOCBET MOpPBI 3aKpbIBAETCS CHIELIMATIBbHBIM CTPYKTYPHBIM
00pa30BaHMEM — KOMILJIEKCOM TOPBI, KOTOPBIA COCTOUT U3 (pro-
PWUISAPHOTO U IPaHyJIsIPHOTO KOMITOHEHTOB. I paHy I pHbIN KOM-
TIOHEHT MPeICTaBJIeH OeTKOBBIMYU I'PAaHyJIAMU JUAMETPOM 25 HM,
pacrosiaraliyMMuUcs 1o Kparo Hopsl B 3 psaaa. OT Kax 01 rpaHy-
JIbI OTXOIAT (PUOPHUIUTBI ¥ COETUHSIIOTCS B IIEHTPAJIbHOM TpaHy-



Jie, pacrnonaramouieics B LeHTpe nopsl. Komruieke nopsl urpaer
Posb AuadparMbl, pEryampyomen ee npoHuIaeMocTb. Pazmepst
TIOPbI CTaOWJIbHBIE JIJIS1 TAHHOTO TUTA KJIETKH, HO YKCIIO TIOP MO-
KET MEHAThCS NpU ee quddepeHLrpoBke. B aapax criepmaroso-
UJI0B MOPbl OTCYTCTBYIOT. Ha Hapy:KHOW MOBEPXHOCTU SIAEPHOM
MeMOpaHBI MOTYT JIOKQJIU30BAThCS MPUKPETTIEHHbIE PHOOCOMBI.
Kpome Toro, HapyxHas sijiepHast MeMOpaHa MOKeT ITPOJOJIKATh-
ca B kaHasb JIIC.

dyHKIMY Aep COMATUYECKUX KJIETOK:

1) XpaHeHune reHeTnyeckon MH(POPMALIIK, 3aKOIUPOBAHHON B
monekynax JTHK;

2) penapaius (BoccraHossieHue ) mosiekys1 JIHK nocne ux no-
BPEKJCHHUS C TIOMOIIBIO CHIEIIMAIbHBIX PENapaTUBHBIX (hepMEH-
TOB;

3) penymukanus (yaoenue) JJHK B cuHTeTmyeckom nepu-
ofie uHTepdassl;

4) nepenavya reHeTUIECKor MH(POPMAITUK JOUEPHUM KJIETKaM
BO BpEMS MUTO34;

5) peanmzanus reHETMYECKOW MH(pOpMALMKU, 3aKOJUPOBaH-
Hout B [IHK, st cunTesa Genka 1 HEOEIKOBBIX MOJIEKYJT: 00pa-
30BaHME ammapara OeJIKOBOro CMHTe3a (MH(pOpMaIMOHHOH, pH-
6ocomaibHO 1 TpaHcriopTHHIX PHK).

dyHKIUY AAep MONOBBIX KJIETOK:

1) XpaHeHue reHeTuYeckor uHgopMaluu;

2) nepenavya reHeTUYeCKOr MHMOPMAITK TIPU CIAMSHAN KEH-
CKHX U MY>KCKHMX TIOJIOBBIX KJIETOK.



Kiaerounbiii (;}KH3HEHHbIH) INKJI

Kierounslil (MM KU3HEHHBIN) LUK KJIETKU — BpeMs Cylle-
CTBOBaHUsI KJIETKU OT JEJIEHUS [I0 CJIEAYIONIero JeJIeHUsl WU
OT JiesieHus1 10 cMepTH. IJish pa3HBIX TUTIOB KJIETOK KJIETOUHBIN
LMKJI pa3nyeH.

B opranusme MIIEKONUTAONIMX U YeJIOBEKa pa3MyaioT clie-
JYIOIIUE TUTIBI KJIETOK, JIOKAJIM3YIOIIUECS B PA3HBIX TKAHSIX U OP-
raHax:

1) vacro nensimuecs: Kiaetku (ManoauddgepeHImpoBaHHbIe
KJIETKHU SIUATEIMS KUIIEYHMKa, Oa3abHble KIETKN);

2) peaKo AeISIMecs KIETKU (KJIETKU IEYEHU — TeNaTOLIUTHI);

3) Henmensuecs KJIETKU (HEpBHbIE KJIETKM LEHTPAIbHOU
HEPBHOM CUCTEMbI, MEJTAHOIIUTHI U JIp.).

ZKM3HEHHBII LMKJI y 9TUX KJIETOUHBIX TUIIOB pa3jIMyeH.

JKM3HEHHBIN LUK y YacTo JENSIIUXCS KIETOK — BpeMsl UX
CYILIECTBOBaHMSI OT Havyaja JIEJICHUs JI0 CIEAYIOLIEro JEICHHUS.
7KM3HEHHBIN ITUKJI TAKMX KJIETOK HEPEIKO Ha3bIBAIOT MUTOTHYE-
CKUM ITUKJIOM.

Takoy KJIETOUHBINA LUKJI MOAPA3JEISIeTCsS HA ABA OCHOBHBIX
nepuosa:

1) MuTO3 (UK IEpUON, AeTICHUS);

2) unrepdazy (MPOMEKYTOK KU3HU KJIETKU MEK/1y IByMs Jie-
JIEHUSIMU).

Boiaensior 1Ba OCHOBHBIX crloco0a pa3MHOXKEHUs (PenpoayK-



1IMH1) KJIETOK.

1. MuT03 (KaprOKEHE3) — HEMPSAMOE JEJIEHUE KJIETOK, ITPUCY-
1iee B OCHOBHOM COMAaTHYECKUM KJIETKAM.

2. Meiio3 (peyKIIMOHHOE [IEIEHUE) XapaKTEPEH TOJIbKO ISl
MOJIOBBIX KJIETOK.

Hmerotcst onmucaHust ¥ TPEThero crocoda AeieHus KIJIETOK —
aMUTO3a (MJIU MPSIMOTO AEJIEHU ST ), KOTOPOE OCYIIECTBIISIETCS Y-
TeM MEPETSHKKU Si/ipa U [IUTOIUIA3Mbl ¢ 00pa30BaHUEM JIBYX J10-
YEepHUX KJIETOK WM OIHOW ABYXsiiepHOil. OJJHAKO B HACTOsIIIIEe
BpEMsI CUMTAIOT, YTO AMHUTO3 XapaKTepPEeH JJIsl CTapbIX U JIeTeHe-
PUPYIOIINX KJIETOK U SIBJISIETCS OTPAKEHUEM MATOJIOTUH KJIETKU.

VYkazaHHble 1Ba criocoda JeieHusl KJIeTOK MOApa3IelsioTcs
Ha (pa3bl WM TIEPUOIBHI.

MuTo3 nogpasnensiercs Ha 4eTbipe hasbl:

1) npodpa3zy;

2) metada3zy;

3) anadazy;

4) tenodasy.

[Tpodaza xapakrepusyercsi MOpGOJIOrHYECKUMU U3MEHEHU-
SIMU pa ¥ HUTOILIA3MBI.

B sinpe nmpoucxoasT crienyomnme mpeodpa3oBaHus:

1) KOHJeHcalMs XpoMaTHHA W 00pa30BaHKE XPOMOCOM, CO-
CTOSIIIMX U3 IBYX XPOMAaTH/I;

2) UCUE3HOBEHME S/IPBIIIIKA;

3) pacnaj KapyuoJeMMBbl Ha OTAEJIbHBIE ITY3bIPbKH.

B nuroriazmMe npoucxonsT ciaeayonme N3MEHEHUS



1) penymukanus (yABOEHHUE) LIEHTPUOJIEHN U PACXOXKIEHUE UX
K MPOTUBOMOJIOKHBIM MOMTIOCAM KJIETKH;

2) hopMupOBaHKE U3 MUKPOTPYOOUEK BepeTeHa JeIeHUsT;

3) penykius 3epHuctoit IIIC u Takke yMeHbIIIEHUE 4ucia
CBOOOIHBIX Y MPUKPEIICHHBIX PUOOCOM.

B metadaze nmpoucxonur creayomee:

1) obpazoBanue Metada3HON MIACTUHKY (MU MAaTePUHCKON
3BE3/Ibl);

2) HeroHoe 000COOIeHNe CECTPUHCKUX XPOMATU IPYT OT
apyra.

Jlnst anapasbl XapaKTEPHO:

1) nomHOE pacxoskaeHre XpoMartua 1 00pa3oBaHKe IBYX paB-
HOICHHBIX JAUIIOJIBHBIX HA0OPOB XPOMOCOM;

2) pacxoxk/ieHre XpOMOCOMHBIX HA0OPOB K TIOJIIOCAaM MUTOTHU-
YEeCKOro BepeTeHa U pacXoxk/IeHUe CaMuUX TMOJIOCOB.

Il Tenodasbl XapaKTEPHBL:

1) nexoHIeHC Al T XPOMOCOM KakJI0r0 XpOMOCOMHOI0 Habo-
pa,

2) bopMupOBaHKE U3 My3bIPbKOB SAEPHOI O0OJIOUKH;

3) uutoToMus, (NMEPETAKKA ABYXAIEPHOU KJIETKU Ha ABE J10-
YEpHUE CAMOCTOSITENIbHBIE KJIETKH);

4) NOsIBJIEHUE SNIPBIIIEK B JOYEPHUX KJIETKAX.

Wutepdaszy noapasaesnsior Ha Tpy Neproa:

1) I -J1 (w1 npecUHTETUYECKUI TIEPUONT);

2) I1 - S (unu CMHTETHUYECKU ),

3) Il - J2 (mnu MOCTCUHTETUYECKUM MIEPUON).



B npecuHTeTHUECKOM MEPUOJIE B KJIETKE MPOUCXOASAT CIIEAY-
IOLI[UE TPOIIECCHI:

1) ycunenHoe ¢OpMHpPOBaHHE CHUHTETUYECKOro arrmapara
KJIETKY — YBEJIMYSHUE YrCIia puOOCOM 1 pa3inuHbiX BuaoB PHK
(Tpa”cropTHOM, MH(POPMAIIMOHHOH, pUOOCOMAJIHFHOM );

2) ycunieHue cuHTe3a Oeslka, HEOOXOAUMOTO IS pOCTa KJIeT-
KU,

3) MOArOTOBKA KJIETKU K CUHTETUYECKOMY NEpUOJly — CUHTE3
(bepmeHTOB, HEOOXOAMMBIX 11 0Opa30BaHUS HOBBIX MOJIEKYJI
JTHK.

ISl CHHTETYECKOTO Teprojia XapaKTEPHO yABOeHUe (pemy-
mmkaiusa) JHK, 9ro npuBoauT K yaABOEHUIO TJIOMJHOCTH JIU-
TUTOUIHBIX SIJIEP U SBJISIETCS] 0OSI3aTeNIbHBIM YCIIOBUEM [ISI TI0-
CJIEIYIONIET0 MUTOTUYECKOTO JIEJIeHUs] KIIETKHU.

[TocTcUHTETUYECKUT TIEPHON XapaKTEPU3YeTCsl YCHJICHHBIM
cuHTe30M uHpopmaimonHoir PHK 1 Bcex KJIeTOUHBIX OENKOB,
0COOEHHO TYOYTMHOB, HEOOXOAUMBIX /17151 (DOPMUPOBAHUSI BEpe-
TEHa JIeJICHUS.

K7eTku HEeKOTOPBIX TKaHel (HampuMep, rernaToIUThI) MO BbI-
XOJle U3 MMUTO3a BCTYHAlOT B Tak Ha3biBaeMblil JO-miepuop, BO
BpEMSs1 KOTOPOTO OHU BBITOJIHSIIOT CBOU MHOTOUMCIIEHHbIE (DYHK-
MU B TEUEHUe psija JeT, IpU STOM He BCTyIas B CUHTETU-
yeckuil nepuoa. ToJbKO MpH OIpeesieHHbIX 0OCTOSATELCTBAX
(Ipy MOBpEXJIEHUU WM yJaJeHUU YacTu MeYeHW) OHU BCTYyIa-
10T B HOPMaJIbHBIN KJIETOUHBINA UK (UM B CHHTETUYECKUM T1e-
puon), cunte3upys JHK, a 3arem mutornueckn nensarcs. Kuz-



HEHHBbII [IUKJI TAKUX PEIKO AEAIIMXCS KJIETOK MOXKHO IPEICTa-
BUTH CJIEAYIONIM 00pa3oM:

1) muto3;

2) J1-nepuon;

3) JO-nepuon;

4) S-nepuog;

5) J2-nepuopn.

BONMBIIMHCTBO KJIETOK HEPBHOM TKAaHW, OCOOEHHO HEWPOHBI
HEHTPAJILHOM HEPBHOW CHUCTEMBI, 10 BBIXOJIE U3 MUTO3a eIl B
SMOPHOHATIFHOM TIePHOJIE B JTAJTbHEHINIEM He JIETISITCS.

KW3HEHHBIN ITUKJT TAKUX KJIETOK COCTOUT U3 CIIEIYIONIUX Tie-
PHOIIOB:

1) muto3za — I nepuon;

2) pocra — Il nepuon;

3) aytenbHOro (pyHKIMoHupoBanus — 11 nepuon;

4) crapenus — IV nepuog;

5) cmeptH — V niepHop.

Ha npoTrskeHuMM NIJMTENbHOrO SKM3HEHHOTO IMKJAa TaKue
KJIETKY MIOCTOSTHHO PEreHepUpPYIOT 10 BHYTPUKJIETOUHOMY TUITY:
OeJIKOBbIE U JIMIUIHBIE MOJIEKYJIbI, BXOJAIIME B COCTAB Pa3HO-
00pa3HBIX KJIETOUHBIX CTPYKTYp, IMOCTETIEHHO 3aMEHSIIOTCS HO-
BBIMU, T. €. KJICTKH MOCTEeNIeHHO OOHOBJIsI0TCS. Ha mpoTsikernn
’KU3HEHHOTO IUKJIa B IUTOIIA3Me HeJeIsIIUXCS KJIETOK HaKar-
JIMBAIOTCS pa3IMuHbIE, IIPEKAE BCETO JIMITUIHBIE BKIIIOYEHHUS], B
YaCTHOCTH JMMNOQYCIIMH, pacCMaTpMBaeMblil B HACTOSIIIIEE Bpe-
MsI KaK MMUTMEHT CTapeHUsl.



Meiio3 — crioco0 JiefieHust KJIETOK, IPU KOTOPOM TTPOUCXOIUT
YMEHBILIEHUE YKCIa XPOMOCOM B JOUYEPHUX KJIETKAX B 2 pasa,
XapakTepeH Jisl TIOJIOBBIX KJIETOK. B 1aHHOM criocobe nieneHus
orcyrcrByeT penyrumkanusa JTHK.

Kpome muTOo3a 1 Meiio3a, BbIIENSIETCS TaKKe HIOPENpo-
OYKIMs, HE TMPUBOASAIIAS K YBEIMYECHUIO KOJUYECTBA KJIETOK,
HO CHOCOOCTBYIOIIASl YBEJIMUCHHUIO KOJIMYECTBA PaOOTAIOIINX
CTPYKTYP U YCUJIEHUIO (DYHKIITMOHAIBHOM CIIOCOOHOCTH KJIETKHU.

Jlnst JaHHOTO CrOCcO6a XapaKTEPHO, UTO TIOC/E MUTO3a KJIET-
KM CHavasa BcTynaiot B J1-, a 3areM B S-nepuon. OnHako takue
kyetku nociie ynsoenust [JHK He Bcrynaior B J2-nepuon, a 3a-
TeM B MUTO3. B pesynbrare storo konmvecrtso JHK cranosur-
Cs YBEJIMYEHHBIM BIBOE — KJIETKA MPEBPALIACTCS B NOJIUILION]I-
Hy10. [loymriiongHpIe KIETKM MOTYT BHOBb BCTYNATh B S-NIEpU-
0fl, B pe3y/IbTaTe Yero OHU YBEJIUUMBAIOT CBOIO TJIOMIHOCTbD.

B momurionaHeIX KJIETKaxX yBEIMYMBACTCS pa3sMep Aapa
U I[UTOILIa3Mbl, KJIETKM CTaHOBSITCSl TUIETPO(UPOBAHHBIMHU.
Hexkortopsle nomiuioniHele KJIeTky nocne pegyrvkanyu JTHK
BCTYMAIOT B MUTO3, OJTHAKO OH HE 3aKAHUYMBAETCS ITMTOTOMMUEN,
TaK KaK TaKHUe KJIETKU CTAaHOBATCS ABYXbsIEPHBIMHU.

Takum 06pa3oM, Mpu SHAOPENPOLYKIIMU HE TIPOUCXOIUT yBe-
JIMYEHM S YUCIIA KJIETOK, HO yBennuuBaercs konmdyectso JTHK u
OpraseJu1, cje0BaTe/IbHO, ¥ (DyHKIIMOHAIbHAS CIIOCOOHOCTD I10-
JIMIUIOUTHOM KJIETKHU.

CriocoOHOCTBIO K SHAOPEITPOAYKIIMK 00J1aJal0T He BCEe KIIET-
ku. HanOosee xapakTepHa SHAOPENPONYKIIUS IS IEYSHOUHBIX



KJIETOK, OCOOEHHO C YBEJIMUeHUEeM Bo3pacTta (Hampumep, B CTa-
poctu 80 % renarolMTOB YENIOBEKA SIBJISIOTCS MOJIMUILION/IHBI-
MHU), a TAKKe JJIs1 AlIMHO3HBIX KJIETOK MOKETyJOYHOM Kese3bl 1
SMUTETUS MOYEBOTO ITY3bIPSI.

Peaknusa KJIeTOK HA BHEIIHee BO3/1eiliCTBHE

JanHast MOpoIOTHs KJIETOK He SBJSETCS CTAOUIBHOM U T10-
crostHHOW. [Ipy BO3/IENICTBUM HA OPraHW3M pa3IMYHBIX HeOsa-
TONPUATHBIX (PAKTOPOB BHEUIHEN Cpefibl B CTPOEHUU KJETKU
IIPOUCXOAAT pa3IdyHble U3MEHEHU . B 3aBUCMMOCTH OT (paKTO-
POB BO3JEHCTBUSA U3MEHEHUE KJIETOUYHBIX CTPYKTYP IPOUCXOAUT
HEOJIMHAKOBO B KJIETKaX Pa3HbIX OpraHoB U TKaHel. IIpu stom
W3MEHEHU I KJIETOUHBIX CTPYKTYP MOTYT OBITh TIPHCIIOCOOUTEb-
HbBIMUA U OOpaTMMBIMHM WM /1€33JallTUBHBIMU, HEOOPAaTUMBIMU
(maronormueckumu). OnpenenuTs rpaHUIly MeXILy OOpaTUMbI-
MH ¥ HEOOpPAaTMMBIMU W3MEHEHUSIMU HE BCErJa BO3MOKHO, TaK
KaK aJalnTuBHbIE MOTYT NEepPEelTy B Je3aJalTUBHbIE TPU AajIb-
He#IeM JeicTBUM (hakTopa BHEIIHEN CPebl.

W3meHeHus B siape rpu IeicTBUM (PaKTOPOB BHEIITHEW CPE/Ibl:

1) HaOyxaHue siipa U CMeIeHNe ero Ha mepudepuio KJIETKH;

2) paciupeHue NepuHyKJIeapHOro NpoCTPaHCTBA;

3) oOpa3oBaHME€ WMHBarvMHAIMN KapuoJeMMbl (BIISTUMBAHUE
BHYTPb s1pa OTAEIbHBIX YYACTKOB €ro 0OOJIOUKH);

4) KOHJIEHCal1sl XpPOMaTHHA;

5) NUKHO3 (CMOPIIMBAHUE Spa U YIUIOTHEHUE (KOArysiius



XPOMAaTHHA));

6) KapropeKcuc (pacnaj Aapa Ha (pparMeHThl);

7) Kapronu3uc (paCTBOPEHUE sIpa).

V3MeHeHus B LUTOILIa3Me:

1) yiotHeHue, a 3ateM HaOyXaHWe MUTOXOHIPUN;

2) perpanynsus 3epauctoit IIC (cnynmmBanue pudOCoM u
(pparmeHTaIMA KaHAJIBLIEB HA OTAEJIBHBIE BAKyOJIN);

3) pacimpeHue UUMCTEPH U paclaj Ha BaKyoJIH IJ1aCTUHYATO-
ro komruiekca I'onpaxu;

4) HaOyxaH¥e JIM30COM U aKTHBALMS MX THIPOIas3;

5) yBeau4eHue Yncia ayrodarocom;

6) pacniaj BepeTeHa AENIEHUA U Pa3BUTUE NATOJIOTMYECKOIO
MUTO3a B [IPOLIECCE MUTO3A.

VI3MeHeHusT IUTOIIIa3Mbl MOTYT OBITH OOYCJIOBJICHBI:

1) CTpyKTYpHBIMU M3MEHEHUSIMHU I1J1a3MOJIEMMBI, YTO MPUBO-
IWUT K YCUJIEHUIO €€ NTPOHUIIAEMOCTH U TMIpaTalliy T'HaIorJias-
MBI;

2) HapymIeHreM OOMeHa BEIeCTB, YTO IPUBOJUT K CHIKEHHUIO
cogepxkanusi AT®;

3) CHWKEHUEM paCIUEIUIEHUs WIM YBEIWYEHUEM CHUHTE3a
BKJIIOUEHHH (TJIMKOTeHa, JIMMKAOB) U MX M30BITOUHOM HAKOILIe-
HHUEM.

[Tocne ycrpaHeHus: HeOMAronpusTHBIX (PAKTOPOB BHELIHEN
cpenbl aJlalTUBHBIE U3MEHEHUS CTPYKTYP MCUE3aI0T U MOPQO-
JIOTUsl KJIETKU TOJHOCTBI0 BoccTaHaBiuBaercs. [lpu pasButun
HEAJAaNTUBHBIX W3MEHEHUM JaXe I0CJe YCTPAaHEHUs ACWCTBUA



HeOIaronpusiTHeIX (hbaKTOPOB BHEIITHEW Cpe/ibl U3MEHEHUsI TPO-
JOJDKAIOT HAPACTaTh, U KJIETKA TMTOrnoaeT.



Tema 6. O01mas 3MOpuoOJIOruA

OmnpeaeJieHne M COCTaBHbIE YaCTH SMOPHOJIOTHHA

Ombpuonozus — HayKa 0 3aKOHOMEPHOCTSIX Pa3BUTHUSI KUBOT-
HBIX OPraHWU3MOB OT MOMEHTa OIUIOJOTBOPEHUS /10 POKICHUS
(v BeUTYIUTMBaHUS Ha sina). CliemoBaTreibHO, SMOPUOJIOTHS
u3y4yaeT BHYTPUYTPOOHBIN MEPUOJ Pa3BUTHSI OpraHU3Ma, T. €.
YacTh OHTOTeHe3a.

Onmoeene3 — pa3BUTHE OpPraHU3Ma OT OIUIOJOTBOPEHUS JI0
CMEpTH, MOpa3IeIsAeTCs Ha IBa Meproja:

1) sMmOproHaNbHBIN (3MOpUOTeHe3);

2) NoCTIMOPUOHAIBHBIN (ITOCTHATAIBHBIN).

PasButuio J11060ro opraHu3Ma mpeiecTByeT poreHes.

[TporeHes Bko4aeT B ceOsl:

1) ramerorenes — oOpa3oBaHKe MOJOBBIX KJIETOK (criepmMaro-
reHe3 1 OBOIeHe3);

2) OIJIOIOTBOPEHME.

Kaaccndpukanus siiinekJaeTok

B nuroriazme OOBIIMHCTBA SUIIEKJIETOK COIEPKATCs BKITIO-
YEHUS — JICLIUTHH U KEJITOK, COIEPKAHUE U PaCIpelle]ieHAe KO-



TOPbIX 3HAUYUTESHHO OTJIMYAIOTCS Y PA3JIMYHbIX KUBBIX OPraHU3-
MOB.

[o congepxaHMIO JTEIMTUHA MOKHO BHIJICITUTD:

1) anenurapHble AleKJIeTKY (Oe3xkenTKoBbie). K 1ol rpyn-
i€ OTHOCSITCS SIULIEKJIETKU T€JIbMUHTOB;

2) onurojenyUTapHble (MaJOKEITKOBBIE). XapaKTepHO [JIs
SIAIEKJIETKU JIAHIIETHUKA,;

3) nonuenuTapHbie (MHOTOKEITKOBbIE ). CBOMCTBEHHO sIiilie-
KJIETKaM HEKOTOPBIX IITHII U PHIO.

[lo pacnipenenenuio JeUTUHA B LIUTOILIA3ME BBIIESIOT:

1) uzonenuTapHele siliekaeTky. JIeuTHH pacripeaensercs B
LUTOIUIa3ME PABHOMEPHO, UTO XapaKTEPHO ISl OJIUTOJIELIUTap-
HBIX SANLIEKJIETOK;

2) tenonienuTapHbie. ZKeaToK KOHIEHTPUPYETCS HA OTHOM U3
MOJTIOCOB sATIEKJeTKU. Cpeu TeoIelUTapHbIX SSHTEKIIETOK BbI-
JEJISI0T YMEPEHHO TeJIOoJIelUTapHble (XapakTepHbl sl ampu-
Owif), pe3Ko TeJIoNeluTapHble (ObIBAIOT Y PHIOBI U MITUIIBI) U IICH-
TpoJielUTapHbIE (Y HUX KEJTOK JIOKATU3YeTCs B [IEHTPE, UTO Xa-
PaKTEePHO /ISl HACEKOMBIX ).

[IpeanoceUIKOM OHTOreHe3a SIBJISETCS B3aUMOAECHUCTBUE MY K-
CKHUX U )KEHCKUX TOJIOBBIX KJIETOK, ITPU STOM IPOUCXOJUT OILIO-
JOTBOPEHUE — MPOLIECC CAUSHUS KEHCKOM U MYKCKOM MOJIOBBIX
KJICTOK (CMHraMusi), B pe3yJIbTare KOTOPOro o0pasyeTcst 3uroTa.

OruiofgoTBOpeHNe MOKET ObITh BHEITHUM (Y PbIO 1 aMpuomii),
IIpU 9TOM MYKCKUE U KEHCKHUE MOJIOBbIE KJIETKM BBIXOAST BO
BHEIIHIOO CPeJly, IJIE U MPOUCXOAUT UX CIIMSIHUE, U BHYTPEHHUM



— (y OTUL U MJIEKOIUTAIOIIMX ), TIPA 3TOM CHEPMATO30M/Ibl TO-
CTYHAIOT B TOJIOBBIE MyTH KEHCKOTO OPraHM3Ma, B KOTOPOM U
MIPOUCXO/IUT OIJIOIOTBOPEHUE.

BHyTpeHHee OIUIOOTBOPEHHE, B OTJIMYME OT BHEIIHETO,
TIpeJCTaBIsAeT COOOM CIIOKHBIN MHOrodasHbiid mporiecc. [locre
OIJIONOTBOPEHUsI 00pa3yeTcsl 3UroTa, pa3BUTHE KOTOPOW TPO-
JIOJKAETCsl IPU BHEITHEM OIUIOJIOTBOPEHUU B BOJE, Y NITHUI] — B
SHIIe, a Y MJIEKOITUTAOIIMX U YEJIOBEKA — B MATEPUHCKOM Opra-
HM3Me (MaTKe).

Ilepuoanl s5MOpuorenesa

SMOpHoreHe3 Mo XapakTepy MPOIECCOB, MTPOUCXOASIIHX B 3a-
pOIbIILIe, MOAPA3EIAETC Ha TPU Neproa:

1) nepuon npobnenus;

2) Nepyuoz racTpyJIsLUu;

3) nepriof rucTorere3a (00pa3oBaHMs TKaHeH ), OpraHoreHe3a
(oOpa3zoBaHusl OpraHoB), cucteMoreHe3a (0Opa3oBaHUs (DYHK-
LMOHAJIbHBIX CUCTEM OpPraHU3Ma).

/lpobnenue. TIponomKUTEeIbHOCT )KU3HA HOBOTO OPraHM3Ma
B BUJIC OJTHOW KJIETKH (3UTOThI) MPOIOJIKAETCS Y Pa3HBIX KUBOT-
HBIX OT HECKOJIBKUX MUHYT [I0 HECKOJIBKMX YacOB U JIa)Ke JIHeM,
a 3aTeM HauuHaetcsi Ipobsenue. [[pobienue — mnporecc MUTO-
TUYECKOTO JISJIEHN S 3UTOTHI Ha IOYepHUE KJIETKH (O1acTOMephl).
Jpobnenre oTmmyaeTcsi OT OOBIYHOTO MUTOTUYECKOTO JeJICHUST
CIEYIOIIUME OCOOEHHOCTSIMU:



1) G;acromepsl He JOCTUTAIOT UCXOIHBIX Pa3MEPOB 3UTOTHI;

2) 6nacToMepsl He PacXOIsTCs, XOTS U MPEACTABIISIOT COOOM
CaMOCTOSITEJIbHBIE KJIETKH.

Paznuuatot creayioniye TUIbI JpOOIeHUs:

1) nmoiHOE, HEMOJIHOE;

2) paBHOMEPHOE, HEPABHOMEPHOE;

3) CUHXPOHHOE, ACUHXPOHHOE.

AinexeTku 1 0O6pas3yoIIrecs Nocie UX OrUI0A0TBOPEHUS 3U-
TOTHI, COAepKaIue HEOOBIIOE KOJTMUECTBO JICIIMTHHA (OJIUTO-
JIELUTAJIbHBIE ), PABHOMEPHO PAaCIPOCTPAHEHHOI'O B IMTOILIA3Me
(M30NIEUTANIbHBIE), IEIATCS IOJTHOCTHIO Ha JIBE JOUEPHUE KJIET-
K1 (OacTOMepbl) PaBHOW BEJTMYMHBI, KOTOpbIE 3aTeM OTHOBpE-
MeEHHO (CMHXPOHHO) JICJISITCS CHOBA Ha OnacTomepsl. Takoi Tur
IpoOsieHN s SBJISETCS TIOJIHBIM, PABHOMEPHBIM U CUHXPOHHBIM.

SANeKIeTKY U 3UroThl, CoAEpKale YMEPEHHOE KOJTMYECTBO
KEJITKA, TaKKe JPOOSITCS MOMHOCThIO, HO oOpasytomiuecs: Oma-
CTOMEpHI UMEIOT Pa3HYIO BEIMYUHY U TPOOATCS HEOJHOBPEMEH-
HO — Ipo0JIeHre TOJTHOe, HEPAaBHOMEPHOE, ACHHXPOHHOE.

B pesynbrare apoOneHusi oOpa3yercsl BHavyajge CKOIUICHUE
6J1aCTOMEpOB, U 3apOJIbIIIl B TAKOM BHUJIE HOCUT Ha3BaHUE MOPY-
JIb1. 3aTeM Meskay O1acToMepaMy HaKarTMBAaeTCsl KUIAKOCTb, KO-
TOpasi OTOABUraeT OJIacTOMephl Ha ieprdepuIo, a B IIEHTpe 00pa-
3yeTcs MOJIOCTb, 3aMOJTHEHHAS! )KUAKOCThI0. B 3T0il ctanum pas-
BUTHSI 3apOJIbIIII HOCUT Ha3BaHUE OJIACTYIIBI.

bnacryna cocrout us:

1) Gmactonepmbl — 000JI0YKH U3 OIACTOMEPOB;



2) O1aCTOLENN — MTOJIOCTH, 3aITOJTHEHHOM JKUIKOCTBIO.

brnacryna yenoBeka — Gnacrormcra. [locne obpasoBanus Ona-
CTYJIbl HAYMHAETCSI BTOPOU 3Tarn SMOpUOreHe3a — racTpyJisiusl.

TI'acmpyasyus — niporiecc 00pa3oBaHUs 3apOAIIIEBbIX JUCT-
KOB, 00pa3yIomuxcsi OCPEACTBOM pa3MHOKEHHUSI U TiepeMeltie-
HUs KJeTok. [Ipoliecc racTpyisiium y pa3HbIX ;KUBOTHBIX TTPOTe-
KaeT HeOIMHAKOBO. Pa3nmuyaioT cienyroiue crnocoobl racTpyJisi-
LUU:

1) nenamMuHaImiO (paciierieHue CKOTUIeH!sT OJJacTOMEpOB Ha
IJIACTUHKH);

2) uMmurpaimio (repeMerieHrue KiIeToK BHYTPh pa3BUBAIO-
IEroCs 3apO/blila);

3) MHBarMHALMIO (BISTYMBAHKE TUIACTA KJIETOK BHYTPb 3apO-
JIBIIIA);

4) smubonuio (oOpacTaHre MeAJICHHO JeSAIMXcs Omactome-
POB OBICTPO AEAMIMMUCS ¢ 00pPa30BaHUEM HApY:KHOTO I1acTa
KJIETOK).

B pe3ynbrate racTpysnisiiiiy B 3apofpliiie TI0O0TO BUIA KUBOT-
HOT'O 00Pa3yIoTCS TP 3apPOJIBIIIEBbIX JTUCTKA!

1) skTOepma (HapyKHbIN 3apOABIIIEBbIN JIUCTOK);

2) sHTOAEpMA (BHYTPEHHUI 3apOJIBIITIEBBIN JIUCTOK);

3) me3oaepMa (CpeTHUM 3apOIBIIIEBbIN JIUCTOK ).

Kasxap1ii 3apojIbleBbii JTUCTOK MPEACTaBIISAET cOO0M 000c00-
JICHHBI! IJIACT KJIETOK. Mexay TMCTKaMu BHavajle UMEI0TC 111e-
JIEBUJIHBIE MTPOCTPAHCTBA, B KOTOPbIE BCKOPE MUTPUPYIOT OTPO-
cTyaTble KJIETKH, 0Opa3yiolyie B COBOKYITHOCTH 3aPOJIBIIIEBYIO



ME3EHXUMY (HEKOTOPBIE ABTOPBI PACCMATPUBAIOT €€ KaK YETBEP-
TBIN 3aPOJIBIIIEBbINA JIMCTOK ).

3apopplilieBasi Me3eHXUMa 00pa3yeTcsl MyTeM BBICEICHUS
KJIETOK U3 BCEX TPEX 3apOBIIIEBIX JUCTKOB, [JTABHBIM 00pa3oM
U3 Me30[EepMbl. 3apoJblill, COCTOSIIIMI U3 TPEX 3apOIbIIIEBbIX
JIMCTKOB M ME3EHXMMBI, HOCUT Ha3BaHMe ractpyisl. [Ipouecc ra-
CTPYJISILMU Y 3apOJbIILIEN Pa3HbIX )KUBOTHBIX CYIIECTBEHHO OT-
JIMYaeTcs Kak 1o crnocodam, Tak u o BpemeHu. B obpazyonumx-
Cs1 IOCJIE TACTPYJISLIMU 3aPO/BIIIEBIX JTUCTKAX U ME3EHXUME CO-
JepiKarcs Mpe3yMITHUBHBIE (IIPEAIOI0KUTENbHbIE) 3a4aTKU TKa-
Heid. [locie 9TOro HauMHaeTCsl TPETHiA ATar SMOpPUOTeHe3a — TH-
CTO— 1 OPTaHOT'E€HE3.

I'mcto— n opranorene3 (v auddepeHpoBKa 3apobl-
IIEBBIX JIMCTKOB) MPECTABIISIET COOOM MPOLIECC MPEeBpaIleHHUs
3a4aTKOB TKaHEl B TKaHW M OpraHsbl, a 3aTeM M (pOpMUpPOBaHME
(pyHKLIMOHAJILHBIX CUCTEM OpPraHU3Ma.

B ocHOBe ructo— 1 opraHoreHesa jexar cjaeayIolue MpoLec-
CBl: MUTOTHMYECKOE JesieHue (mposvdepalivsi), UHAYKLIKA, JIe-
TepMHHAIMS, POCT, MUTpalys U AuddepeHnpoBKa KieTok. B
pe3yabTaTe STUX MPOIIECCOB BHaUaIe 00pa3yloTcsi OCEBbIE 3a4aT-
KM KOMILJIGKCOB OPraHoB (Xopra, HepBHas TPyOKa, KUIlleuHast
TpyOKa, Me30iepMasIbHble KOMIUTEKCHI). OTHOBPEMEHHO TMOCTe-
NeHHO (POPMUPYIOTCS pa3IMYHble TKAHU, & U3 COUETaHUS TKaHen
3aKJIAJIBIBAIOTCS] M PA3BUBAIOTCS] AHATOMUYECKUE OpraHbl, 00b-
eAuHsoNMecs B (DyHKIMOHAIbHBIE CUCTEMBI — MUIIIEBAPUTEb-
HYIO, IbIXaTeJIbHYI0, M0JI0BYI0 U J1p. Ha HauaabHOM 3Tare rucro—



Y OPraHoTeHe3a 3apO/IbII HOCUT Ha3BaHME IMOPUOHA, KOTOPBIN
B JJIbHEHUIIIeM MpeBpaIiaercs B Mo,



Konen 03HaKOMUTEJLHOI'O
¢dparmenra.

Tekct npenocraBieH OO0 «JIutPec».

[IpounTaiiTe STy KHUTY LIEJIMKOM, KYIIUB TOJIHYIO JIETATbHYIO
Bepcuio Ha JIutPec.

Be3ormacHo oriaTuTh KHATY MOKHO OaHKOBCKOH KapToit Visa,
MasterCard, Maestro, co cuyera MOOMJIBHOTO TesiehOHa, C TiIa-
Te)KHOro TepMmuHaia, B cajoHe MTC wmm Cesa3HoOHM, uepe3
PayPal, WebMoney, Aunexc./lensru, QIWI Komenek, 60Hyc-
HBIMU KapTaMu WK APYTUM YI0OHBIM Bam crioco6om.
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