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[MPEANC/I0BME

HATOMMA YeN0BEKa TPAIMIIMOHHO (M 3aC/yKEHHO) ABNAETCA OfIHON N3 (yHIaMEHTANLHLIX HAYK B CHCTEME

MEJIMIMHCKOTD 1 Ouonoruueckoro ofpazosanus. MMeHHO aHATOMMA — NEPBas W, NOXKANYH, eIMHCTECHHAA

JIMCIMILIMHA, KOTOpan JlaeT GyayuieMy cienuanucry abconwTHo HeoOXoJIMMble JUIA €ro anbHelmel jged-
TENLHOCTH NOIHLIE 3HAHWA O CTPOEHHHN Te/a YeIoBeKa.

AHATOMMA Y€NOBEKA OTHOCHTCA K OMONMOrMH, KoTOopas, OyIyud eIMHON, BENIOUYAET JIBA OCHOBHEIX pasjieNa:
mopdonoruio 1 ¢gusnonornio. Mopdonorua nayuaer GopMy M CTpoeHHE OPraHU3MOE, QU3NONOTHA — MX KN3-
HEJIEATEILHOCTEL. AHATOMMA ABNAETCA YacThio Mopdonorun. AHaTOMHUA ueNnoBeka (B MIMPOKOM CMBICIE) COCTOMT
M3 MAKPOAHATOMMM, MHKPOAHATOMMMN (ITHCTONOMMH) M YALTPAMHKPOCKOINYECKOH AHATOMIH (11U TONOTHM).

AHaTOMMA Ye€NOBEKAa — Hayka onmcarenbHad. lIpenopgaBanue npOBOJMTCA Ha HATYPANLHBIX TPYNHBIX IIpe-
naparax, Ho jna 3¢dekTHBHOrO 00yUeHNA M, [7IABHOE, YCBOSHM OIPOMHOIO 00beMa MaTepHaia HElOCTaTOYHO
yueOHMKOB, jlaxe caMuix nyummx. HeoOxopuMmol ueTkie, NOHATHEE, HHGOPMaTHBHLIE CXEMBI M PUCYHKMN, CO3JIAH-
HBLIE HA OCHOBE HATYPA/ILHBIX AaHATOMUYECKNX IIPElapaToR, MIUTICTPUPYIONINE, HHQOPMHPYIOIHE W PavbACHHI0-
HME CIMKHOCTL M YHHKANLHOCTE CTPOSHMA TeNna Yel0BeKa, ero CHCTEM M OPraHoB.

HoBnle NOAXO/ILL K NOTOTOBKE clienHanncToB-6uonoros n padeit B XXI Beke TpeOyIOT H3MEHEHNA METOJIONO-
ruu Buiciero obpazosanus. B epeyo ouepeih, 3T0 OTHOCHTCA K IIPENojlaBaHnio aHaToMuM. Ho 310 HeBO3MOXKHO
6e2 cozaHNA NPUHITMIHANLHO HOBLIX yueOHNKOR 1 yueOHRIX nocobuit. Hacroamuii aTnac-packpacka cojiepxur
W/UTIOCTPATHBHLIN MaTepuast, JamiiMil NoMHOe NPEACTABIEHHE O CTPOSHMH Tejla YENOBEKAa Ha BCEX YPOBHAX
€ro OpPraHnzalMi — OT CYOK/IETOYHOTO JI0 OPTaHH3MEHHOTO.

CTy/IeHT, H3YJanINuil aHaTOMNIO, CTANIKMBAETCH CO 3HAYMTENLHLIMU TPYAHOCTAMH. OcoOEHHO 3T0 KacaeTcs
NEePEBOJIa TEPMUHOE C OJIHOTO #A3bIKa Ha JIPYroi M Mx 3anomuHaHuda. Bo BceM Mupe B KauecTBe ITIABHOH Tpa-
JMITMOHHO MCIONDL3YETCA NATMHCKAA aHATOMMYECKAA TEPMHWHOIOTMA, M HApAY € Hell B KawJIoM CTpaHe 3KBM-
BA/IEHTH MTATHHCKMX TEPMHHOE Ha HAIMOHANILHOM fA3niKe. Biieperie B MMpoOBO yuebHON nuTepaType BRIXOIMT
arlac-packacka 10 aHATOMMM, IJl€ Ha KaXK/IOM PHCYHKE HasBaHMA TEPMHHOB INPEACTAB/IEHLl Ha JBYX A3LIKaX:
PYCCKOM M TAaTHHCKOM, 4To ob/ieruaeT ycBoeHHe. JIaTHHCKME TEPMMHLI B aT/Iace-PacKpacke MOMHOCTLIO COOTBET-
CTBYIOT nocnefHed MexjiyHapoHoi aHaTOMWYECKON HOMEHKNATYpPe, YTBepaIeHHon Ha XV MexyHapogHom
aHaToMMuYeckoM KoHrpecce B Pume B 1999 1. Pycckasa TepMMHONOrMA YTBEpAjIEHAa B KauecTBe l]CI}H[];HEIJ‘IhHDﬁ
IV BeepoccHiicKMM CLE3IoM aHATOMOE, THCTONOTOE i aMOpuonoroe (Maxesck, 1999).

Atnac-packpacka cofiepxuT Gomee 150 pUCYHKOB, cXeM M TabauIl, KOTOpPEIE IPHBEIEHH B KAACCHYECKOH 10Ce-
NOBATENBHOCTH: IMTOIOTHS, THCTONOIMA, OIIOPHO-/IBMTATENLHEI aIlIApaT, BHYTPEHHHE OPraHbl (IIMIEBAPHTENL-
Has, LXaTENLHAA CHCTEMEl, MOUEIIONOBON alNapar), cepeuHo-COCYIMCTAA CHCTEMA, OPraHLl KPOBETBOPEHM:A
M MMMYHHOM CHCTEMBI, 3HJIOKPMHHBIE JKeNe3nl, HEPBHAA CHCTEMA, opradbl 4yBCTB. [lonHble Ha3BRaHMA PUCYHKOB
C IATMHCKHMMM 3KBMBAJIEHTaMM, MX ABTOPCTBO BhI HAMJIETE B KOHIIE KHUTH B IIPMIOKEHHM.

CogeTbl No paboTte ¢ pucyHKamm

«/lyuine ojiuH pa3 yBMIETD, YEM CTO pa3 yOILINIATD», [MIACKT PycCKkasa HapojiHaa nocnoeuna. M ato geiicTBHTENbHO
TaK. ¥ OONLINMMHCTEA NH0jiell 3pUTeNbHAA NaMATL GYHKIIMOHUPYET OUEHL XOpollno. ITHM ofbACHAETCA MHTEpeC
yHTaTeNnel, M3YHAIMUX AHATOMUIO Ye/I0BEKA, K HOraTo WUIOCTPUPOBAHHLIM M3JaHHAM. AT/NAC He 3aMEHAET, a JIo-
IIONHAET HATYPAILHEIE IPENAPaThl, fenaeT X 6o/ee NOHATHEIME W JIOCTYIHBIMMN.



COBETbI MO PABOTE C PUCYHKAMMW

Hna paﬁmu C ATIACOM-PacKpacKoi HeoOXOIMMO MCIIONL30BATh IBETHLIE KapaHJAl, ux noHaobuTea 10-12 IITYE:
YEPHRI, CEPLI, KPAcHLI, GopNoBki, ronyOoit, cHmil, xenTnil u ap. Jlymine npuodpectit He OMHLIE HAOOPLL, 3 OT/IENE-
HBLIE KapaH/AIM, T. K. BO BpeMA paboThl NOABATCA HAMOONEHHLIE 1BETA, YTO CyTyHo MHaMBMyanLHo. He nokynaiire
KapaHJIAIIM € AKeCTKMM rpribeieM, OHH MOTYT OCTABMTE Ha OyMare 3aMeTHRIH Criefl M JIKe NOBPEMTEL CTPAHHITY KHHTH.

Heckonpko coeeToB no pabote ¢ pucyHkaMi. B GONBIIMHCTBE PUCYHKOB NpPEICTABIEHL AHATOMMYECKHE
CTPYKTYPLI, 00pa3oBaHHBIE PA3MHUHLIMN TKAHAMM (SNUTEIHAILHAA, MHOTHE THIIL COS/IMHMTENLHOM, MLIIIEYHANA,
HepBHaf), lefecoobpazHo JUIA KaK/10M TKaHM BLIOpaTh cRoil neer. Hanpusep, Ui snuTennanbsHOR BCerja MK
yalle — pazMUHLIE OTTEHKH JKENTOTO I[BETA, JUIA MBIIIEUYHONH — pa3MMiHLIE OTTEHKH PO30BOrO M/IM KPACHOTO,
JUIA HEPBHOH — pPasiMUHbBIE OTTEHKH ceporo. KpoBeHOCHbIE COCYNIM — apTEPHM — KPAcHOTO IIBETA, @ BEHL —
CHHETO I[BETA, HEPBL — XenToro. [leHTpannHan HEPBHAA CHCTEMA — HECKOJLKO IIBETOR.

Ar/ac-pacKkpacka NoMOraeT He TOMBLKO IOAYUMTE JIOCTATOUHO IOAHLIE NIPEJICTARIEHHA O CTPOEHHH Te/a ve-
N0BEKa, HO flaeT ceobony monety danTazMM A CO3IAHMA CBOEr0 MHAMBH/IVANLHOTO HElIOBTOPMMOrO artiaca,
€/IMHCTBEHHOI'O B CBOEM pojie.

Knura, Haji KOTOpo#l Bbl Hawanu paboTarh, NepBad M NOKa €IMHCTEEHHAA B OTEUECTBEHHOH NHTEpaType.
Bam Heobxonumo BpOparh of603HaueHHA: HanpuMep, kocT — O, coejmuenns Kocreit — B, Mumnu — M, apre-
pun — A, Bennl — V, Hepenl — N, HyTpenHue oprannt — S (splanchna). [Ipu ncnonszosanum gpyrux oboznaue-
HHMH He 3a0yfIbTe, YTO OHM JIOMAKHL! OLITE OJHOTHIIHBIMH BO BCEX PHCYHKAaX.

Buifupaitte 1nBeT KapaHjama, pacKpaliMBaiTe BLJIENEHHBLIA TEPMHUH Ha PYCCKOM M JIATHHCKOM A3LIKE, 3aTeM
3THM € [BETOM pacKpalnBaiiTe Ha3BaHWe M CTPYKTYPY.

HaunuTe ¢ HeCKONBLKMX PUCYHKOR. B Hauane McnonsayiiTe orpaHMueHHOE KOMHMUECTRO 11BeToB. Cjle/aR PHCYHOK,
OT/IOMHTE ero. JafiMUTeCh IPYTHM pHCYHKOM. HYepes HeKoTopoe BpeMA BEPHUTECD K NPE/ILIIYIIEMY, IPH HeobXom-
MOCTH MClpaBbTe omubkK. COBETYEM CIENIATh HECKOMBKO KOMMH KaXK/Ioro OPMIMHANA, 3TO HO3BOINT SKCIIEPUMEH-
THPOBATD ¢ HBETOM, 0003HAMEHHAMMN.

Buumanne! [lo BOIMOKHOCTH HE KOIMPYHTE KNACCHYECKHE AHATOMHYECKHE ATMNACHI.

Pabota Hajl aTnacoM-pacKpackoM JIOMHHA M/ITH NApa/yIeNbHO C M3YYeHHEM HaTYPaNbHBIX aHATOMMYECKHX
IIpenapaTor, yueOHHKOR, ATIACOB M PYKOBOJCTE 110 aHATOMMK. 3TO HOMOXeT N30eKaTh HOBTOPEHHIL.

PHCYHEM UpHBEleHH B KIACCHYUECKON NOCNENOBATENLHOCTH, HMCIONLIYeMoil OGONBLIIMHCTEOM aHATOMOE.
Paboras caMoCTOATENLHO, YMTATENh CTAHOBMTCA IIOJMHOIEHHLIM aBTopoM. Bam arnac craner npejmeTtoM rop-
JOCTH M YEEPEHHOCTH B CBOMX aHATOMMYECKHMX 3HAHMAX. ATIAc IIOMOXKET Iy0OKO BHHKHYTE B CTPOEHHE Tela
UelOBEKa, M3YUMTh OONBUIMHCTEO ero jietaneir. He ToponmTech. 3TOT arnac HEBO3MOKHO CJleNaTh OBICTPO,
HO € KOKJIBIM JIHEM M KOXIOH Hejlenelt Bul GyeT omynaTh BIKeHHe Bllepell. Yoiex NpHHeceT 3HAHUA M OIPOM-
HOE V/IOBIETBOPEHME.

IIpennaraeMulil OpMTHHANLHEIN ATAC KOMIAKTEH M yioben jnina paboTi, faeT npocTop BooOpaxeHno. ATnac-
PacKpacKka NpeHa3HauYeH JUIA CTYJACHTOB MEIHITMHCKMX, OMONOTMYECKMX M CHOPTHBHBIX yueOHLIX 3aBefieHMIL.
On Oyjer 1nonezeH NpeNoflaBaTeaM, acHPaHTaM, YUUTenaM Ouonorun o6meoOpazoBaTe/bHEIX KO, THIEEE,
FHMHAZHA M KOJIeIHen.

ABTOpPI CO3JlanM aTnac-Packpacky, KOTOPLI GyjleT BocTpebOBaH M ceTOIHA, M B OyIyuieM. ABTOpH ¢ 6naro-
NAPHOCTLIO IPHMYT NPEUICKeHNA | 3aMeuaHMA unTaTeneil. CuuTaeM CBOMM HNPHATHLIM JIONTOM NO6G/IATO/APHTE
sasenyoyw pegakinmen O.JL [Mlectory 2a orpOMHBI TPY 10 NOATOTOBKE 3TOIO aT/1ACa K M3/IaHHKD.

LA Buauy
E.K). 3uzanosa



RJIETKA

netka ABAAETCHA 3MEMEHTAPHOM eIMHMUIEN BCe-
ro JXHBOTO, I03TOMY €il NIPUCYIIH BCE CBOMCTRA
AHBLIX OPraHM3MOB: BLICOKOYIIOPAMOYEHHOE
CTPOEHHE, IIONYYEHHE 3HEPTHM M3BHE M €€ MCIIO/DL-
30BaHME JUIA BHITONHEHMA paboThl M HOJIepHaHUA
YHOPAJOMEHHOCTH, 0OMEH BENECTE, aKTHEHAA peak-
[ HA pa3jipakeHns, poCcT, Pa3BUTHE, pa3MHOXeEHHE,
yIBOEHHE M nepefaua 6uonornueckoil uudopmanuu
IIOTOMKaM, pereHepaliua (BOCCTAaHOBNEHME), aflalTa-
uuA (npucnocobnenne) K NOCTOAHHO MEHAKIIMMCH
YCIOBHAM OKpY#awilel cpeibl. OpraHMsM 4e/loBeka
cocToMT mnpuMepHo M3 220 mapp knerok. Ecnu 6w
MX MOXKHO OBLUIO BBUIOXKHTE B OJIMH PAjl, TO MX CYyM-
MapHa# JITHHA COCTABMIA 0rl okono 15 000 kM.
Knerka npencrapmser cobofl CIOMKHYID CHCTEMY
OHOIIONMMEPOR, OT/IENEHHYI0 OT BHEITHEH CPefIbl IU1as-
MaTHUECKOH MeMOpaHoll (IIHTONEMMOl) M COCTOANTYD
M3 fAjpa M UHMTOIMA3MB, B KOTOPOH pacloiararTcs
opraHennst M BKaoueHus (puc. 1, 2). Knetkn pasmo-
obpas3Hnl 1o ceoed (opMe, CTPOECHNID, XUMHUECKOMY
COCTABY M XapakTepy o0MeHAa BemecTB, HO HPH 3TOM
BCE KIETKH TOMONOIMYHEL, T.e. MMewT paj obmux
CTPYKTYPHEIX IIPM3HAKOB, 0T KOTOPLIX 3aBMCHT BLIIION-
HEHWME OCHOBHLIX (yHKITHIL
B cocraB kneTkM BXoauT Gonee 100 xuMHuecKMX
3[IEMEHTOR, Ha [lO/NK YETHIPEX M3 HUX IPHXOIUTCA
okono 98% maccm  knerku. 3Jrto  kuonopop  (65-
75%), yrnepon (15-18%), ropopon (8-10%) u azor
(1,5-3,0%). OcranpHile 3NeMEHTH  OJPa3JenA0T-
CA  Ha JIB¢ TPYNNE: MakpoaneMeHTHl (okono 1,9%)
U MUKpoanemenTn (okomo 0,1%). K maxpoanemen-
mam oTHOCATCA cepa, docdop, Xnop, Kanui, HaTpPHil,
MarHuii, Kanbimi M xeneso. K smuxposnemenmam —
IIMHK, Mefb, fof, ¢rop, mapraHel, cenen, koHanwr
u p. HecmoTpa Ha oueHL MaNoe COJlEpKaHME, MM-
KPO3/IEMEHTL MIPAlT BaXkHY ponb. OHM BIMAKT
Ha 0OMeH BenlecTE, €3 HUX HEBO3MOXKHA HOPMalll-
Haf HUSHEIEATENLHOCTh KA /I0H KNETKH B OTAEILbHO-
CTH M OpraHM3Ma Kak I[e/loT0.
Knerka coCTOMT M3 HEOPraHMYECKMX M OpraHM-

yeckux BemecTs. CpeaM HeopraHM4YecKuMx Ipe-
ofnayaer eoda, €€ OTHOCHTENLHOE KONMYECTEO
B Tene venoeeka — oT 70 go 80%. Cpeamu opranm-
YECKMX BEUIECTE NPeoOMajlalnT  MakpoMoaexyas.

Makpomonexynamu  apmaorca  Genkn  (10-20%),
HHUpLL, uan e (1-5%), yroesopm  (0,2-2,0%),
HYK/IEHHOBRE KucnoTh (1-2%).
HyknewHoBble KMCNOTbI — I7IABHLIE MOJIEKY/ILI AKH3-
HH — ABMAIOTCA NMONHMepaM#, o0pa3oBaHHBIMM MoO-
HOMEPaMH — HYKIECOTHJ]AMM, KaXJ/ILI M3 KOTOPLIX
COCTOMT W3 HYPMHOBOTO MM IHPUMHIMHOBOIO OC-
HOBaHMA, caxapa IeHTo3n M ocratka docdopHoil
kucnoTel. Bo Beex KneTkax CymECTBYIOT JIBa TMIIA HY-
K/IEMHOBRIX KHCIOT: Jiezokcupubonyknentosan (JIHK)
u pubonyknennosan (PHK), koropwe otnmuuawTtea no
COCTABY OCHOBaHMIl M CaXapoe.
IOHK, oTpevamman 3a HaCHECTBEHHOCTh, /OKaNN3Y-
ercA B Afpe M B MuToXoHjpMAX. B 1953 . [Dxeimc
JI. Yorcon (Watson) u ®pauncuc Kpux (Crick) co-
obupw o crpoennn JIHK u coapanm tpexmepuyio
mojient monekynn JIHK. Ona npepcraenser coboit
NBOHHYI0 CIIMpajbh, COCTOAMYID M3 JIBYX NOIHHYK/IE-
OTHJIHBIX 1ENEH, 3aKPYUEHHLIX OJ[HA BOKPYT JIPYroi
M COEMHEHHLIX TApaMM OCHOBaHMHA aHANOTMUHO
CTYNEHLKAM JeCTHHILL [locpeicTEOM BOJOPOIHBIX
CBAZel ANeHMH COeMHHAETCA TONBKO ¢ THMHHOM,
a I'YaHHH — € IIHTO3HHOM.

B JTHK B nociepoBaTelbHOCTH OCHOBAHMIL 3aTTHCa-
Ha reHeTHYecKads WHQOpMalNA, KOTopads oNpeieni-
€T crennpIUHOCTD CHHTE3HPYEMBIX KICTKOI OeIKoB,
T.€. MOCIENOBATEIBHOCTE AMHHOKHCIOT B DeTKOBOMR
uermn. JIHK mepemaer mo HacneacTBy Boe CBOMCTBA
xnetkn. [JHK copepanTca B Afipe 1 MUTOXOHIPHAX.
len (or zpew. genos — «poj, NPOMCKOMJIEHHEs) —
MaTEPUA/ILHLIN HOCHTENL HACNEJNCTBEHHOCTH, 3Ie-

MEHTapHaA  CTPYKTYpHaa W QyHKIMOHANDLHANA
€JIMHKIA HACNEICTEEHHOCTH, npejcraBieHHan
yuacTkoM wmonexkynu JIHK, xapakrepusymommmca

CTPOTO  ONPEENEHHON [OCIENOBATENLHOCTRID HY-
KNEOTH/IOB, OTBEYAIIAfd 3a CUMHTES ojjHore Oenka.
ITenoM — 2T0 Bech reHETMUYECKMH MaTepHan opra-
HH3Ma, BK/II0YaA Cojlepikalluect B XPOMOCOMaX I'eHBbL
ITeHOTHII — 3TO COBOKYIHOCTL I'€HOB, JIOKa/IH30BaH-
HBIX B XPOMOCOMAaxX MHJIMBHIYYMa.

B 2003 r. 6nino 3apBepHIeHO M3YUEHHE TeHO-
Ma YeloBE€Ka M COCTaBleHa IO/MHaA KapTa IeHoB.
Monexyna PHK oGpazopana ojjHOH NOMHHYKIEO-
THIHOMN 1L,
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W nonupHBocoMel :rgﬂwnu ramEorenl
|Ribosoma et II ranulum glycogeni)
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[Complexus golgiensis)
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[JUNCTIO INTERCELLULARIS COMPLEX)
Mato cuennenun [pecmocoml]
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PucC. 1. CTPYKTYPHEIE KOMMOHEHTEI KNETKH
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[Autophagosomal
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eroxysoma
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[Melanosomal
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KNETKA

[TPDEHHE KNETKH

Ilns BCex KNETOK uUeNoBeKa THIHWYHO HAIHYHE IMTO-
IIA3MEL M AfIpa (TONLKO 3PUTPOIMT HE MMEET AfIpa).
IlnTonnasma BKaOYaeT B ceOf ruanonnasMmy (Iuroso-
b}, OPraHe/nnl OOMET0 Ha3zHAUCHUA, UMEIONIMECH BO
BCEX K/IETKaX, ¥ OpPraHe//ll CHelWalbHOIO HazHave-
HHSA, KOTOPLIE MMEIOTCA NUIL B ONPEJIeIeHHLIX KIeT-
KaxX M BBIIOHAKRT CHENHATLHYI GYHKINIO; B KIeTKaxX
BCTPEUAKOTCA TaKXe BPEMEHHBIE KNETOUHBIE CTPYK-
TYph — BrmoueHua (cMm. puc. 2). [umozons, npej-
CTARMAWNMI coOO0 YacTh 1IMTOIIAZMEL, OKPYHaloei
OpraHe/l/ILl, 3aHuMaeT okono 53—55% obmero obm-
eMa KIeTKHM. B 1MTO30/€ CONIEpPKNTCA OTPOMHOE KO-
NMMYECTEC (DEPMEHTOR, KaTAAM3MPYIONIMX PazINuHBIE
peakiuu npoMexyTouHoro ofMeHa, a Takke Genxm
IIHTOCKENETa.

CEKPETOPHBIE BARYQITI
VESICULA CYTOPLASMICA

ANPBILLIKO
NUCLEOLUS

NN30COMBI
LYSOSOMA

OArOUMTO3 (TP NOCNELOBATENGHBIE CTALIAM)
PHAGOCYTOSIS

B ® &8 @ @

(BA3b KNETOYHOM OBONOUKM (LIMTONEMMGI)
€ MEMBEPAHAMI 3HAONAAIMATUHECKON CETH

LUATONEMMA (MNASMATUUECKAA MEMEPAHA)
CYTOLEMMA (PLASMALEMMA)

MAHOUMTOIHEIE NY3ILIPERA
VESICULA PINOCYTOTICA

B EneTKax 4enoBEKa HAXOMMTCA OTPOMHOE KOMHYe-
CTEO BHYTPHKJIETOUHLIX MeMmOpaH, ofpazyomux He-
CKONLKO M230MHPOBAHHLIX OTCEKOE (KOMIIAPTMEHTOER,
OT @HeA. compartment — «oT/eneHe, KyHe»), OTIHYA-
INIMXCA JIPYT OT Jpyra cTpoeHHeM M QyHKIMER: M-
TO30/L, AJIPO, SHJIONIAIMATHUECKaA CETh, KOMILIEKC
Tonba#H, METOXOHIPHM, TM20COMDI, IEPOKCHCOMDL

bBnaropjapa MX HaNMYMI0 B KIETKE OJHOBPEMEHHO
INpOTEKAET OONBINOE KOMMYECTBO PasIMUHLIX, pasjle-
NIEHHBIX B IPOCTPAHCTEE OMOXMMMYECKMX pPeakiuil.
IIpu sToM B KIETKE MMEWOTCA OIpeleleHHbE ITYTH,
110 KOTOPLIM [TEPEMENIAKTCA CHHTE3MPOBAHHBIE Belle-
CTBa, & TAKKE IIYTH, 110 KOTOPBIM BElIECTBA [IOCTYTIA-
I0T B KNETKY M BLIBOIATCA M3 Hee. Bce mMemOpaHHbe
OpraHe/uIsl MOCTPOEHH M3 HIEMEHTAPHLIX MeMOpaH,
IPHHIMI CTPOEHMA KOTOPLIX aHANOrWueH OIMCAHHO-
MY BBIIIE CTPOEHHID M TONEMMEL.

TMANDINNASMA
HYALOPLASMA

MEMBPAHA 3EPHICTOM IHAOMAASMATUYECKOW CETW
MEMBRANA

PUEOCOMBI
RIBOSOMA

HESEPHWCTAA ( TNALKAR) SHAOTTASMATUUECKAA
CETh
RETICULUM ENDOPLASMICUM NONGRANULOSUM

® @ @ @ ©

HAEPHLIE MOPBI
PORUS NUCLEARIS

KOMIAERC MONBIAN
COMPLEXUS GOLGIENSIS
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KNETKA

CHapyXM Kaxad KJIeTKa MNOKPbTa TOHKOM
(rommuuoi 9—10 HM) nmIazMaTHYecKol MeMmOpa-
HOll (HMTOMEMMONH), OrpaHHUMBAIOMER KIETKY
0T BHEKNeTOYHOH cpelnnl. lluToneMma BhINOAHA-
€T TPaHCHOPTHYIO, 3AUIMTHYH, pPasrpaHMUYMTEND-
HYI0 (PYHKIIMM W BOCHPHHMMAET CMTHAJAL BHENIHEH
IS KAETKWM Cpelibl, YUacTBYET B MMMYHHBIX HpoO-
neccax, obecneuMBaeT NOBEPXHOCTHLIE CEOMHCTBA
KNeTKH. Byilyun oveHb TOHKOM, IUTONEMMa JlaiKe
HE BHJIHA B CBETOBOM MHMKpockoue. Ilutonemma,
KaK M JIpyrue MemOpaHHLlE CTPYKTYpPHI, COCTOMT
M2 JIBYX cnoeB aMUIATHIECKHX MONEKYN JIHIIH-
noe (6MAMIMAHLNA cnoi, unan bucnoi). Ilpu atom
ux rugpodguabHBEe (BONOPACTBOPHMEIE) «TOMOB-
KM» HallpapBleHbl KHAPYyXM M BHYTPbL KJIETKH,
a rugpodobunie (OTTANKHBAKIINE BOJIY) «XBOCTEHI»
obpamens Apyr K Apyry. B OmwmnuaHLi cnoil no-
Tpy*eHBl MoneKynn Genka. HekoTopuhie n3 HUX Npo-
XOJAT Yepes BCH TOMNY MeMOpaHbl, JIpyrue nekar
BO BHYTPeHHEM WIM HapYXHOM cloe MeMOpaHRL.
Hekoropue Genkm ceazaHn ¢ DenkaMM IMTONNA3-
Mu (puc. 3). benku ocymecTBAANT GONBINYI YacTh
MeMOpaHHBIX YHKIMIA: ofHH MemOpanHbe Oen-
KM  ABIAIOTCH  penentopaMmu  (BOCIHPHHUMAIOT
CMTHANLL), ApyrHe — depMeHTaMH, TPeThH — Ie-
PEHOCYMKAMMN; HEKOTOpHE 00pas3yoT KaHankl, yepes
KOTOpPBIE IPOXOJAT ONPE/ie/leHHbIE MOHLL MK MoJle-
Kynnl. HapyxHnan nopepxsHocrs MeMOpaHnl HOKPLITA
TOHYANNIMM NYNIKOM 2AUKOKAAUKCOM, TONIHHA €10
ot 75 no 2000 A®, cocToamuM u3 GOKOBLIX YITEBO]I-
HBIX LENEH TANKOMUITUI0B U ITHKOIPOTEHIDE,

[lnTonemma obpasyer paj cnenudHIecKUX CTPYK-
TYP. 3TO MEKKASOUHBIE COEOUHEHUS, MUKPOBOPCUHKI
(/mMImeHHLIE OpraHe/N NaNbIEBH/IHEE BLPOCTH KIETKH

@ CYEMEMBPAHHGIE BE/TKOBBLIE MONERY/bI
@ MWKPOTPYBEOYKI

==

10 |

r

S

mHoi 1—2 MEM # guameTpom jo 0,1 MEM), pecHum-
KU, KAEMOYHBIE UHBAZUHAKUU U OMPOCINKU.
Juponnasmatuyeckan cetk (3MC) npencravnaer coboit
€[IMHBIA HENPEPLIBHLIA KOMIIAPTMEHT, OIPaHHYeHHLINR
memOpaHo#, obpasylonieil MHOKECTBO WHBarmHa-
IIHIT M CKNAJIOK, NO3TOMY Ha anexkTpoHorpammax 31IC
BRIJIAZIMT B BHJlE MHOXECTBA TPyOoue, INIOCKMX
MM OKPYITILIX HUCTEPH, MeMOPaHHLIX ITY3LPLKOB.
Pasnuuaror gea Tuna 31IC: wepoxosamas, wim zpa-
HYMAPHAA, W znadkas, WIn azpanyrspuas. Hapyxuan
CTOpOHA NEepBOM NOKpuTa pubocoMaMM, BTOpoil —
muuieHa wx. Dyaximm rpanynapHoi I1IC — cuaTes
Genkop puHocoMaMi M TPAHCIOPT OETKOB; IMajikoil —
CHHTE3 W OOMEH YITIEBOJIOB M MMIMAOB (B TOM “HC-
Ne CTEPOMJIHEIX T'OPMOHOR, INIMKOIEHA, XONecTepona),
pazpymeHne TOKCHHOB (leueHOUHLIE KNETKH), CHHTE3
XOPHJIOB, W3 KOTOPMX 0OpasyeTcA COMAHAA KMOIOTA
(kneTkm xenynouHbIx xenes). Inankan I11C yuacreyer
E MBIIIEYHOM COKPAlICHWH, OTTpaHnumMBaeT Oyunymiue
TPOMBOIHTEL B METAKAPHOIIMTAX.

Komnneke, unu annapat NonbgxM (BHYTPHKIETOMHLII
ceTuarwii anmnapar, KI') npepcrasnser coboit coBoky-
HOCTL ITMCTEPH, TY3LIPLKOB, IVIACTHHOK, TpyGouek,
MEIIOUKOR, OIPAHMUEHHEIX MEMOPAHOI, B KOTOPLIX Ha-
KalUTHBAKTCA, COPTUPYIOTCA M YIIAKOBLIBAKOTCA CHMH-
TE3MPOBAHHLIE NIPOAYKTEL OHH BLIBOIATCA M3 KIETKH
¢ nomoinnio snemedtTos KIL Kpome Toro, B koMiulekce
[oNLIpKM CHHTEIUPYIOTCA NONMCAXapu/IL, obpaszylTca
GeNKORO-YITIEBOJIHEIE KOMILIEKCH ¥ MojnudmiupyoTes
lIepPEHOCHMELE MaKpoMoneKynsl. CuHTesupyemnie 311C
BEIIECTEA [IEPEHOCATCA TPAHCIIOPTHLIMH ITY3LIPhKaAMH,
OTHOUKOBLBANITMMHCH OT Hee ¥ carBamnimMuca ¢ KL,
OT KOTOPOTO [MOCTOAHHO OTIHOYKOBLIBAKTCA CEKPETOp-
HBIE ITY3LIPLKM.

(8) MWKPODWIAMEHTHI
(8) NEPUDEPUYECKWE BENKK
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KNETKA

Nuaocomul. B 1955 1. K. ge [[oB oTEpHA 0 TEX HOp
HEM3IBECTHEIE MeMOpaHHLIE OpraHelIh — JIM30CO-
Mul guamerpom 0,4—0,5 MEM, cojepmaniue oKono
50 BHOB pazNMYHBIX THJIPOAMTHYECKHX (IePMEHTOE.
JTO OTKPLITHE CTOML BaXHO, 4TO €ro aBTop B 1974 .
onn yrocroen Hobenesckoi npemun. JInzocoMn ocy-
HECTE/IAIT BHYTPHKIETOUHOE «IlepeBapuBaHmes (pac-
IEM/IEHHE) BENECTR.

MuToxoHOpWK, ABIAKINIMECA «3IHEPreTHIECKMMH CTaH-
HUAMH KINETKM», YIACTBYIOT B HPOIECCAX KIETOUHOIO
abixanusa. Ouu npeobpazylor sHepruw B dopmy, jno-
CTYIHYI JUISi MCHONL3OBaHMA KieTkoil. Konuuecreo,
pasMepnl M PacloNoMeHNe MHTOXOHIPHH 3aBMCAT
of YHKIMKH KIETKH, €€ NOTpeGHOCTH B SHEpPrHM.
MUTOXOH/IPHI ABIAKTC OPraHENIAMM C JIBOHHBIMM
MeMOpaHAMM, MEXIY KOTOPLIMM PAaclONOMEHD MeR-
membOpaHHOe npocrpaHcTBo. BHyTpeHHaa memOpaHa
obpa3yeT MHOTOMMCIEHHLIE CKMafiku (Kpucrn), Gma-
rofiapsi KOTOPBIM €€ IUIOMA/lb PEe3KD YBE/THMMBACTCA.
K enyrpenHeit (obpameHHol K MaTPHKCY) MOBEPXHO-
CTH KPHCT HPUKPEIIEHO MHOKECTED 3eKTPOHHOILIOT-
HBIX CYOMWTOXOHJIPHANBHBIX 3MEMEHTAPHBIX YacTHIL
(mo 4000 ma 1 mxm® MemOpanwi), uMenmux dopmy
rpuba (puc. 4).

B MMTOXOHJPMAX SHEPTUA 3aIIACAETCH B XMMHUECKHX
ceAznx ajieHosuHTpHgocdoproi kncnote (ATd). ATD
AGATENCA  YHUBEPCANBHDIM NEPEHOCHUKOM U OCHOBHBIM
AKKYMYIAMOPOM 8 SBbICOKOIHEPZEMUMECKUX CARIAX MENAY
mpema ocmamxamu Pocdoproll kucromst. 3Ta 3HEprus
HCHONBIYETCH OPraHMAMOM JUIA OCYINECTRICHNA MEBIIIeY-
HOTO COKPAIIEHHA, CHHTE3A Pa3/IMUHLIX BEIIECTE.
KnetouHblid  ueHTp, DﬁpaEDBElHHblﬁ IBYMSA  LEH-
TpHOAMY  (IMIIOCOMA), HaxoJuTcA BONM3M Ajppa.
Kaxpan nenTpuons npejacraenser coboil MMAMHIP,

(1) 3EPHUCTAA IHAOMNAIMATUYECKAA CETh
@ MWKPOTPYEO4KK
(&) AOYEPHAA LEHTPHONL

CTEHKA KOTOPOTO COCTOMT M3 JIEBATH TPHUIUIETOB MM-
l{pmp}.rﬁmleu uHOoH okono 0,5 MKM M IMaMeTpoM
okono 0,25 MKM; TPHIIIET COCTOMT M3 TPEX MHKPOTPY-
Gouek, obpazoBaHHLIX MOHOMepaMn Oenka TyOyIHHA.
IlenTprony yIBaMBaKTCA B KaeTouHOM Hukne. He uc-
K/IUEHO, YTO, NOJ0OHO MHTOXOHJPUAM, HEHTPHOIM
cofepxar cobcreennywo JIHK. llenrpuonn yuacreyior
B obpazoeanuM OaszaNbHLIX Tesel] PeCHHYEK M XKIyTH-
KOBE H B 00pa3oBaHMH MUTOTHYECKOTO BEPETEHA.
Liutockener (kneTouHniil cKeneT) npejcTaBaseT coboi
TPEXMEPHYIO CETh, B KOTOPOI 6eKOBLIE HUTH CBA3AHLI
Mezily coboit. [Ipi 5ToM paznuuHble OpraHe/Isl M pac-
TBOpPHMMEIEe DEMKM CBA3aHLI C IMTOCKeneToM. InmaBHyo
pont B 06pa3oBaHUN HUTOCKENETa MTPAIOT MHKPOTPY-
Gouxm (cM. puc. 4).
PecHuuka nupejcrapnaer coboil BLIPOCT KIETKH,
OKPY:KEHHBIH NIWMToIeMMOH. B IHeHTpe pecHMUKHM
IPOXOJINT OceBad HUTL, oOpa3oBaHHaA IEBATLIO Ie-
pudepHuecKMMH IYILUIETAMH MUKPOTPYOOUEK, OKpPY-
AKX OJIHY HeHTpanbuywo napy. llepudepuueckne
AYIUIETH 3aKaHUMBAOTCA B 6a3anuHOM Tenblle, KOTO-
PO€ COCTOMT M3 [ICBATH TPHIUIETOB MUKPOTPyDOUEK.
Mukporpybouku oceBoil HMTH oOpasywTca
u3 HbazansHoro rensia. Ha ypoeHe nuroneMMer anm-
KanbHOM YacTH KAETKM TPMILIETH NEPEXOAAT B JIy-
I/IETH, 3/lECh € HauMHAETCA M IEHTpanbHaA mapa
mukporpybouex. IlonHuie MuKpoTpyGoukH o6pa-
30BaHB 13 napannenbHBIMH HHUTAMH, COCTOANIMMM
13 MOHOMepoE — rnobynsapHoro Genka TyOyIMHA.
PecHMYKM COBEPHIAIOT KOOPIMHHPOBAHHBIE KONE-
barenpHblE NBMKEHHA OnarofapA B3aMMHOMY CKO/b-
JKEHHID JIVIUIETOB MHMKPOTPYOOUYEK OTHOCMTENLHO
npyr apyra, obycnopnreHHoMY OelkoM JIeHEHHOM.
PecHMUKH BRINONHAKT QYHKINIO JIEMAKEHHA.

(7) CATEN/MTI
(8) OKAVMMIEHHBIE MY3bIPLRA
(3) LEHTPOCOEPA
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KNETKA

Anpo

OcHoBHaA CTPYKTypa KJIETKM — HAPO — MMEET-
CA BO BCEX K/IETKax Ye/NOBEKA, KPOME 3PHUTPOIMTOB
H TPGMﬁD[I]-‘ITGB. Anpo okpy:xeHo AjepHOI o0D0mouUKoit,
COCTORNIEH W3 BHYMPEHHED U HAPYIHOU AOEPHBIX MEM-
Gpax, pazleNeHHLX OKONOSOePHBIM (NepuryKeapHbim)
npocmparcmseom. K HapyxHoll membpane, nepexops-
meit B rpanynapHyn JIC, npukpenneHs pubocoMul.
IlepuByKieapHoe IPOCTPAHCTBO COCTABIAET €MHYI0
nonocts ¢ IIC (puc. 5).

OnHO WIN HECKONBKO AJPHIEK BLISABIAETCH B AJIPax
B BMJIE IUIOTHOTO, WHTEHCMBHO OKpallMBaOIIEro-
cfl OKPYITIOTO OJIHOPOJIHOTO Telblia. B appoimke ob-
pazyorca pubGocoMmnl. B ajpe Haxourca XpoMmariuw
(or 2peu. chroma — «kpackas), obpazopannunt JIHK,
ceazannoit ¢ PHK u Genkamu. B peaynurare cynep-
cimpanuzanuun JIHK B penamemca anpe cranopaTcA
BUJIHEIMH XpomocoMnl (o rpeu. chroma — «kpackas,
sOma — «Tenos). Xpomamux HedelAue20cA A0pa uoeH-
MIUYEH XPOMOCOMAM OETAUEZ0CA.
XpoMocoMbl ABATIOMCA HOCUMENAMU HACAEdCIMBeH-
HOMl UHOpMAaLuU, 3aNUCAHHOU 8 onpedeneHHol No-
credosamensHocmu  HyxAeomudos.  XpoOMOCOMBEI
HpecTARMADT coboil  yINMHEHHBIE NANOYKOBM]-
HBIE CTPYKTYPBI, MMEIONIHE JIBA [1/IeYa, pa3jle/leHHbIE
IeHTpoMepoii. B opranuame pasniMuanT jBa THIA
K/IETOK: COMaTHYecKuMe M HoJI0BbiE. BONLIIMHCTBO

KIEeTOK — coMaTHueckne. B HMX HaxojATca mo jpe
KOIIMM KaiJ10l XPOMOCOMLI, WX Ha3LIBAKT TIOMO-
norvuHeIMiH. OHM OJMHAKOBW 1o JuinHe, dopmMe,
CTPOEHHIO, PACIONMKEHHI0 IOMIOC M HECYT OJIHM
M T€ JKE reHbl, KOTOPBIE I0KaJIN30BaHbl OIHHAKOBO.

Hopmanvuniii xapuomun (om zpey. karyon — «adpo
opexa», typos —«obpaselis) coMaMUMECKUX KIEMOK We-
aoaexa sxmovaem 23 nape xpomocom (OunnoudHsil Ha-
top), 22 napei aymocom u 00HY HAPY HONOBHX XPOMOCOM
(XX wnu XY); nonoswie xnemxu codepram zanaoucHbiil
(odunounstit) Hatop — 23 xpomocomsr: 22 aymocoms
u odxy nonosyto (X uau Y). Meradaznan xpomocoma
COCTOMT M3 JIBYX XpoMmatuji — Aeyx monekyn JIHK, co-
€/IMHEHHLIX Mex Iy coboi B 061acTi 1IEHTPOMEpPLL.
PubocoMmbl, ocynecTEAsONMe cHHTe: Oenka, 1pH-
CYTCTEYIOT BO BCeX KMAETKAaX UeNOBEKA, KpoMe 3pe-
ALX 3pHTpoIMTOBE. PHbocoMH npeacTaBnAnT coboi
OKpyInnie Tenbila pasmepamu 20x30 HM, obpaso-
epanHnle PHEK u Genkom. Pubocompl pacnonoxeHb
IOOJIMHOYKE WM IPYNIAMH B BHJIe PO3ETOK, CIM-
paneii, 3aBMTKOE (nomupuBocomst, MM HOTUCOMBL).
PufocoMpl M monMcoMnl MOryT cBo0ojiHO pacnona-
raThca B IIMTOINIA3ME MM, KaK YKasLlBaloch paHee,
IPUKPENIATLECA K MeMOpaHaM TIpaHYIAPHONR 3HJ0-
IIasMaTHueckot cetn. Pubocomsl cunmesupywom Ge-
ROK U3 KAEMKIL.

BemecTa NOCTYNAKT B KIETKY IYTeM 3HOOKUMO3a
M BBHIJIEMATCH Y TEM IKI0ULIMNO3A.

IYXPOMATKWH

HAPYAHHAR MEMBPAHA KAPMOTEKH
(HAPYIHHARA A/TEPHAA MEMEPAHA)

[MEPMHYKNEAPHOE MNPOCTPAHCTBO

BHYTPEHHHAH MEMBPAHA KAPUOTEKK
(BHYTPEHHAA AAEPHAA MEMEPAHA)

@ HOEPHAH TACTUHKA

PWEOCOMbI

@ HYKNEOMNAIMA
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