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IosmHbIN Kypce 3a 3 nHs
I'ucrojorust

Paz e 1. O0masa rucrojiorust

Tema 1. UcTopusi pa3BuTHS r’HCTOJIOTHH.
Pa3urtue rucroaoruu B Poccun

B ucropun pa3BUTHS TMCTONIOTMM MOKHO BBIAETUTh TPH OCHOBHBIX IIEPHOJA: JOMUKPOCKOIH-
YECKUM, MUKPOCKOITMYECKUI U COBPEMEHHBIN.

JOMHKpOCKONIMYECKUY Nepro, (¢ Havyaia V B. 1O H. 3. ¥ 110 1665 r.) cBA3aH ¢ UMeHaM# ApH-
croress, ['anena, Bedaimsa n Apyrux BEJMKHUX YYEHBIX TOrO BpeMeHM. JlaHHbIM NEpUOM, pa3BUTHUA
TUCTOJIOTUN XapaKTEPU3YeTCs MONBITKAMU BbIIEJIEHNS B OPraHU3Max KMBOTHBIX M YEJIOBEKA HEO[-
HOPOJIHBIX TKQHEW C UCTIOJIb30BAaHUEM METOIOB AaHATOMUYECKOTO ITpeNapupOBaHHusl.

Mukpockonnyeckuit nepuon — 1665-1950 rr. Hauasno sToro nepuona CBs3aHO C UMEHEM
aHrumickoro ¢usuka P. I'yka, KOTOpelil H300pes MUKPOCKON M UCTIOJb30BaJl €r0 Uil CUCTEMATH-
YECKOI'0 UCC/IE/IOBAaHUS Pa3/IMUHbIX, B TOM YMCJIEe U OMOJIOTMUYECKUX, 0ObEKTOB. Pe3ynbrarel cBOMX
MCCIIeIOBaHUI OH OyONIMKOBaJ B KHUTe «MoHorpadus». P. 'yk BriepBble BBeJ TEPMHH «KJIETKa». B
JaJbHEHIIIeM POMCXOIUIIO HETIPEPHIBHOE YCOBEPLIEHCTBOBAHKE MUKPOCKOIIOB M Bee OoJee IIHpo-
KOE MX MCIOJIb30BaHME IJIs1 U3yUeHHs1 OMONIOrMIeCKHX TKaHel 1 opraHoB. OcoOeHHOe BHIMaHUE MTpU
3TOM YAEJSUIOCh CTPOEHHUIO KJIETKU. Cpeay BBIAAIOIMXCS YUEHBIX TOTO BPEMEHM MOXKHO BBIIEIUTH
M. Manenviry, A. Jlesenryka, H. I'pro.

A. IlypkuHbe onucan HAIMYKE B )KMBOTHBIX KJIETKaX LIATOILIA3MBI U S1/1pa, a HECKOJIBKO TIO3Ke
P. BpayH oOHapyXuil siipo B pacTUTENbHBIX Ki1eTKax. boranuk M. lllneiinen 3aHumacs ucciaeno-
BaHUEM IIPOUCXOXKJEHUS KJIETOK — LIUTOKMHE3UCOM. B pesynbrarte cBonx uccnenoBanui T. IlIBanH
cOpMyIMpPOBa KJIETOUYHYIO TEOPHIO:

1) Bce pacTUTENbHBIE U )KUBOTHBIE OPTaHU3MBbI COCTOAT U3 KJIETOK;

2) Bce KJIETKM pa3BUBAIOTCS 10 0OIIEMY MPUHIIUITY — U3 IIUTOOIACTOMBI;

3) KaxkJas KjieTka o0saJjaeT caMOCTOSATENbHOMN KU3HEJEATEbHOCTIO, 4 )KU3HEEATEIbHOCTD
OpraHu3Ma SBJISETCS] CYMMOM JEATEIBHOCTH KJIETOK.

P. Bupxos B 1858 1. yTOYHMII, YTO pa3BUTHE KJIETOK OCYILLECTBIIAETCA IyTEM JEJIEHUS UCXOM-
HOH KyleTku. Pazpabotannas T. [1IBaHHOM Teopus akTyaslbHa 0 HACTOSILEr0 BPEMEHHU.

CoBpeMeHHBIE MOJIOKEHNS KJIETOYHOU TEOPUU:

1) kneTka sgBIIsIeTCS HAUMEHBIIIEH eIUHULIEN KHUBOTO;

2) KJIETKM KMBOTHBIX OPTaHU3MOB CXOJHBI I10 CBOEMY CTPOEHHUIO;

3) pa3MHOXEHHUE KJIETOK ITPOMCXOJUT ITyTEM JEJIEHUs UCXOIHOU KJIETKM;

4) MHOTOKJIETOYHBIE OPraHM3MBbI IPEJCTABIISIOT COOOH CIIOKHBIE ACCOLMAIINH KJIETOK U MX TIPO-
W3BOJIHBIX, OObEIMHEHHBIE B CHCTEMBI TKaHEW M OPraHOB U CBSI3aHHbBIE MEXy COOOH KJIETOYHBIMH,
TYMOPJIBHBIMU ¥ HEPBHBIMU MEXAHU3MaMU PEryIsALUn.

JlanpHelliee coBepIIEHCTBOBAHNE MUKPOCKOIIOB MO3BOJIMJIO BBISIBUThH B KJIETKax Oosee Mel-
KM€ CTPYKTYpBI:

1) mnactunyateiii komiieke (K. Tompmxu — 1897 1.);

2) mutoxonapuu (D BaH benna — 1897 r.);

3) uentpuonu (T. bosepu — 1895 1.);

4) snpornasmarnydeckylo cetsb (K. Tloprep — 1945 1.);
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5) muzocomsl (K. JIoB — 1949 1.).

brun onucansl mexanusmel JesieHust pactutenabubix (M. 1. Yuctsakos, 1874 r.) U JKUBOTHBIX
kietok (I1. U. Tlepemexko, 1978 r.).

CoBpeMeHHBII 3Tal pa3BUTHUsI TUCTOOrMU Havancs ¢ 1950 r., korna BOepBble JEKTPOHHBIN
MHUKPOCKON ObUT MPUMEHEH IJIs1 U3Y4YeHHsT OMOJOTMYeCKUX 0O0BeKTOB. OIHAKO [UIsi COBPEMEHHOTO
3Tana pa3BUTUS TMCTOJIOTMU XapaKTEPHO BHEJPEHUE HE TOJIBKO JIEKTPOHHON MUKPOCKOIUH, HO U
APYTUX METOIOB: IIUTO— U TUCTOXMMUU, TUCTOpaguorpacuu u T. A. [Ipr 3ToM 0OBIYHO MCHOIb3YeTCs
KOMIUIEKC pa3IMYHbIX METOAOB, MO3BOJISIIOIIMX COCTABUTh HE TOJILKO KAYECTBEHHOE NpEICTaBICHNE
00 M3y4YaeMbIX CTPYKTYpax, HO U MOJYYUTh TOHKHME KOJMYECTBEHHbIE XapaKTeprCTUKU. OcOOEHHO
IIMPOKO B HACTOSILIEE BPEMsI IPUMEHSIIOTCS pa3iMyuHble MOPOMETPUYECKHE METO/IBI, B TOM UKCIIE
Y aBTOMATH3MPOBaHHAsI 00padOTKa MOTyYeHHOW MH(POPMAIUU C MCHOIb30BaHUEM IMEPCOHABHOTO
KOMIIbIOTEPA.

I'ucronoruio B Poccuu pa3zBuBany yueHsle METUIIMHCKUX (DaKyJIbTETOB POCCUICKUX BY30B, I/1€
c(pOpPMHUPOBAIUCH CUJIbHBIE TUCTOJIOTUYECKUE IIIKOJIBL:

1) Mockosckas mkona (A. W. badyxun, U. @. OraeB). OcHOBHOE HamlpaBJIeHUE JIeATETBHOCTU
— FUCTOTE€HE3 MBIILIEYHOM Y HEPBHOW TKaHU, TMCTO(U3NOIOTMUYECKUE MTOIXO0Abl K U3YUEHHIO OPraHOB
YyBCTB, OCOOEHHO OpraHa 3peHHs;

2) IlerepOyprckast rUCTOJMOTMYECKas WIKOJA TpH  MeauKo-XMpypruueckoil akaaeMun
(K. 3. Bap — sm6pwmonor, H. M. SIky6osuu, M. 1. JlaBnoBckuii — Hefipoructosior u A. A. MakcumoB
— aBTOp YHUTAPHOW TEOPUH KPOBETBOPEHUS);

3) IlerepOyprckas rucroiormueckasi mkosa npu yausepcutere (P. B. OBCIHHUKOB — Hccie-
JOBaHMs OopraHoB yyBcTB, A. C. [lorenb — HelporucToor u ap.);

4) Kuesckas rucronorndeckas mkosa (I1. K. [lepemeskko uzyuan ieeHue KJIETOK, pa3BUTHE
OpraHoB);

5) Kazanckas rucronormveckas mkona — K. A. Apumreiin, A. C. Horens, A. E. CmupHOB,
T. A. Tumodees, b. U. JlaBpentbeB. [JaHHas 1IKo/Ia pa3BUBasia HEMPOTUCTONIOTUYECKOE HAIpaBJie-
HUE.

Hawubonee kpymHbIMU ydeHBIMH B oOnacTu ructoioruv B Poccum Ot A. A. 3aBap3uH u
H. T'. XsnonuH, 3aHUMaBITIMECs] UCCIIEJ0BAHUEM 3aKOHOMEPHOCTEN pa3BUTHSI TKaHel B (puioreHese.
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Tema 2. MeToabI HccJIeJOBAHHUS B TNCTOJOTHM.
IIpuroroBjeHne rucToOJOrH4€eCKOro nmpemnapara

OCHOBHBIM METOJJOM UCCJIEJOBAHHS B TUCTOJIOTMH SIBJISIETCS] MUKPOCKOIMPOBAHUE — U3YUYEHUE
TUCTOJIOTUYECKUX TpenaparoB 10J MUKPOCKONOM. B mocneqHee BpeMsi MUKPOCKOIUSI COYETAeTCs
C IpyTMMH METOAAMU — TUCTOXMMHUEN U ructopaguorpadueil. i MUKPOCKOITMM UCHIONB3YIOT pa3-
JIMYHBIE KOHCTPYKLIMM MHUKPOCKOIIOB, MTO3BOJIAIONIME U3y4yaTh Pa3JIMUHbIE ITApaMeTpbl TUCTOJIOTAYE-
CKHUX IIperaparosB.

Beigensiorcs cienyonye Buibl MUKPOCKOIUU:

1) cBeToBasi MUKpOCKoMuUsl (Hanbosiee pacrpoCTpaHeHHBIN BUI MUKPOCKOIHH, TIPH STOM pa3-
pemaoias crrocoOHOCTh MUK POCKoMa cocTapisieT 0,2 MKM);

2) ynprpadroneToBas MUKPOCKOMHUS (pa3peraioiiasi CioCOOHOCTh MUKPOCKOIMA COCTaBJISIET
0,1 MKM);

3) JMIOMUHHUCUEHTHAs! MUKPOCKONUSA (IIPUMEHSETCS 1Sl ONpeNIesIeHUs] B UCCIIElyeMOM I'MCTO-
JIOTUYECKOM IIpenapare ONpeesIeHHbIX XUMUUECKUX CTPYKTYP);

4) (pa30BO-KOHTPACTHASI MUKPOCKOITHS (IPUMEHSIETCS 1Sl OOHAPYKEHUsI ¥ I3y4eHHMsI OTpeie-
JIEHHBIX CTPYKTYP B HEOKPAIIIEHHbIX TMUCTOJIOTMYECKUX MpenapaTax);

5) nonspr3aLMOHHAs MUKPOCKOIHS (MCIIOIb3YETCS1 B OCHOBHOM ISl U3Y4Y€HUS1 BOJIOKHUCTBIX
CTPYKTYD);

6) MUKPOCKOIHSI B TEMHOM T10JIe TIPUMEHSIETCS [IIsl U3yUeHHUsT KUBBIX OOBEKTOB;

7) MUKPOCKOIHUS B MAIAI0NIEM CBeTe (MpeIHa3HaYeHa JIJIsl U3yUYeHHUsI TOJICTHIX OOBEKTOB);

8) ameKkTpoHHasT MUKPOCKOMHS (HanOoiee COBPEMEHHBIN BU/I MUKPOCKOITMY, UMEIOIIUIN pa3-
pemaroryio criocoonocts 0,1-0,7 am). IMeroTcs 1Be pa3sHOBUIHOCTH JIEKTPOHHON MUKPOCKOTIAH —
MPOCBEYMBAOIIASA (TPAHCMUCCUOHHAS) Y CKaHUpYolas (WIA paCTBOPHAS) MUKPOCKOIMS, JAIOIIAs
0TOOpakeHHe TIOBEPXHOCTHBIX YIbTPACTPYKTYP.

l'ucronornyeckne M IUTOXMMHUYECKME METOIBl NMPUMEHSIOTCS AJIsl ONpENesieHUs] COCTaBa
XMMUYECKUX BEIIECTB M MX KOJIMYECTBA B ONpE/eNeHHbIX CTPyKTypax. IIpuHimn merona 3akiio-
YyaeTcss B XMMHUUYECKON peakIMy MeXAy PEakKTHUBOM M CyOCTpaTOM, COAEPXKAIIMMCS B UCCIIEyeMOM
Bemectse. [Ipu aTom 06pasyrompecs: HOOOUHbIE TPOAYKTHI pEAKIIMU MOKHO OOHAPYKHUTh C IIOMOIIBIO
CBETOBOH WJIM JIIOMUHUCLUEHTHON MHUKPOCKOITUH.

Meroa rucroaBropaauorpaduy no3BoJSIET BbIIBUTh COCTAB XUMUYECKHX BEILLECTB B UCCIIENLY-
eMbIX CTPYKTYpax M MHTEHCUBHOCTh OOMEHA MO BKJIIOUYEHHIO PAJMOAKTUBHBIX W30TOMNOB. [laHHbIN
METO/], Yallle BCEro UCIONb3YeTCs NP IKCIEPUMEHTAX Ha )KUBOTHBIX.

Mertoa uHTEp(pepOHOMETPUY TO3BOJISIET ONPENEIATh CYXyl0 Maccy BEILECTBA B JKUBBIX WU
(bUKCHPOBAHHBIX OOBEKTAX.

MeTton KyJabTYphl KJIETOK — 3TO BbIpAIIBAHUE KJIETOK B MPOOUPKAX UM B OCOOBIX KarCyJax B
OpraHu3Me U MocjenyIollee N3yuyeHHe KUBbIX KJIETOK MOl MUKPOCKOIIOM.

MeTton BUTAIBHOTO OKpAIIMBaHUsI — BBEJIEHNE )KUBOTHBIM B KPOBb MJIM B OPIOIIHYIO MOJOCTh
Kpacuteist (TPEnaHOBOrO CUHET0), KOTOPBIN IIPY KU3HU ;KUBOTHOT'O 3aXBATHIBAETCS ONPEIEIEHHBIMU
KJIETKaMH — Makpodaramu, a rocsie 3a00s1 ’KMBOTHOTO Y TIPUTOTOBJICHHUSI TTpernapara onpeaessioTcs
Y TIOJICUUTHIBAIOTCS KJIETKH, COAEPKALIIE KPACUTEITb.

NmmyHOMOp(onornyeckre MeTosibl O3BOJISIIOT € IMOMOIIBIO IIPEABAPUTENLHO POBEAEHHBIX
MMMYHHBIX PeakIiii (Ha OCHOBE B3aUMOJICHUCTBHUSI AaHTUT'€H — QHTUTEJIO) OMPeesIsATh CyOrOImyJIsIHIO
JMM@OLIMTOB, CTETIEHb Yy KEPOIHOCTH KJIETOK, TPOBOAUTH TMCTOJIOTMYECKOE TUITMPOBAHUE TKaHEN U
OpraHoB, T. €. ONpPeesATh UX TUCTOCOBMECTUMOCTb ISl JAJIbHEUIIIEN TpacIljlaHTalluy.

Meron nuddepeHInapHOrO LEHTPU(YTUPOBaHUs — U3YYE€HUE OTIEJIbHBIX OpraHesl Wid
Jaxe UX (pparMeHTOB, BbIIEJIEHHBIX U3 KJIETKU. [/ 3TOro Kycouek McciaegyeMoro opraHa pacTu-

paIoT, 3AJIMBAIOT (PU3UOIOTMUECKUM PACTBOPOM, a 3aTEM PA3rOHAIOT B LIEHTPUDYTe ITPU Pa3IAYHbIX
7
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obopotax (ot 2 10 150 TeIC. B 1 MuH). B pesynbrare nieHTpudyrupoBaHus MoayvaloT HHTEPECYIOIIHe
(bpakumm, KOTOpBIE 3aTEM U3YYAIOT PA3IMYHBIMU METOAAMH.

Mertoapl MopoMeTpur — KoMYecTBEHHbIE METObl. OHU MO3BOJISIOT ONPENENATh Pa3Mephl U
00BbeMBI spa — KAPHOMETPH S, KJIIETOK — IIUTOMETPHSI, OPTraHeul — JIeKTPOHHasi MopdomeTpus, a
TaK:Ke OMPEAeSATh YUCIIO KJIETOK Pa3IMIHbIX TOMYISAIMNA U CyOnomyisuuil. JJaHHbIe METObI ITMPOKO
UCTIONB3YIOTCS B HAYYHBIX MCCIIEIOBAHUSIX.

Pa3nuuHble sKcriepruMeHTaIbHbIE METO/Ibl — UILIEBAs ¥ BOJHAS Harpy3Ka, (pU3HYecKre METO/IbI
(YBY, CBY, na3epbl, MarHuThl). OHU IPUMEHSIOTCS 1S U3YUEHUS peakKIMi UHTEPECYIOIIUX CTPYK-
TYp Ha TO WM MHOE BO3JEWCTBUE U COUETAITCS ¢ METOAAMU MOP(OMETPUH, IUTO— U TUCTOXUMUH.
JlaHHbIE METO/bI TaKkKe MPUMEHSIOTCS B HAYYHBIX UCCJIEJOBAHUSIX.

Takum 00pa3om, OCHOBHBIM U HanbOoJiee paclpoCTpaHEHHBIM METOJOM U3Y4YeHHs B THCTOJO-
TUM sIBJIsIeTCS MUKpOcKonus. [IpUurotosiieHre rucToIorMueckoro mpemnapara BKoJaeT B cels crie-
AYIOIINE STarbl.

1. Bzsimue mamepuana — Kycouka TKaHU uin opraHa. [Ipu 3abope marepuana HEOOXOIUMO
BBINIOJTHATD CJIEYIOIIUE ITpaBUJIa:

1) 3abop marepuana IOMKEH MPOBOAUTHCS KAaK MOXHO paHbIIE MMOCHe CMEpTH WM 32005
’KUBOTHOTO, TP BO3MOKHOCTH OT KMBOTO 00BEKTA, YTOOBI KAK MOKHO JTy4Ille COXPAaHUTb CTPYKTYPY
UCCIIEAYEMBIX KJIETOK;

2) 3a00p MaTepuasia J0JKEH MIPOBOIUTHCS OCTPHIM MHCTPYMEHTOM, UYTOOB HE TPABMHUPOBATh
TKaHU;

3) TonmuHa KycouKa He JOJIKHA MPEBBIATh S MM, YTOOBI (PUKCUPYIOIIHIA PACTBOP CMOT TTPO-
HUKHYTb Ha BCIO INTyOUHY TKaHU;

4) o0s13aTeIbHO HEOOXOOMMO TMPOU3BECTH MapKHPOBKY KYCOUKa, MPU 3TOM YKa3bIBAIOTCS
HaMMEHOBaHKe OpraHa, HOMep KMBOTHOTO WM (paMIJTHS YesloBeKa, Jara 3a0opa.

2. @ukcayus mamepuana. JJaHHBIA TN TPOBOAUTCS JJIsI TOTO, YTOOBI OCTAHOBUTH OOMEH-
HBbIE MPOLIECCH] B KJIETKE U COXPAHUTh €€ OT pacnaja. [y 3Toro B3sATHI Ha UCCIEJOBAaHUE KyCOUEeK
TKaHU TIOTPYKaIOT B (PUKCUPYIOIINI pacTBOpP. PacTBOp MoskeT OBITh POCTHIM (CITUPT W (POPMATHH)
1 cinoxHbM (pactBop KapHya, dpukcarop [luakepa). dukcatop BHI3BIBACT AeHATYpaIUIO OSJTKOB U
COXpaHSIeT CTPYKTYPY KJIETOK B COCTOSIHUM, OIM3KOM K MPHKU3HEHHOMY. PUKCAIMIO MOKHO IPOBO-
JWUTh TaKXke IyTeM 3aMOPaXKUBAHUS — OXJIAKAEHUEM KUAKUM a30TOM WJIM CTPYeH YIJIEKUCIIOTO rasa.

3. 3aauska Kycoukoe mkanu 6 ynaomusioujue cpedsl (mapapuH, CMOJIbl) — WIK 3aMOPaKUBa-
Hue. JlaHHbIA 3Tan HEOOXOAMM JIsl TOTO, YTOOBI B MOCEAYIOIIEM U3 MCCIeAYeMON TKaHH MOXKHO
ObLIO U3TOTOBUTH TOHKHI Cpe3.

4. Ilpuzomoenenue cpe308 Ha MUKPOMOME UAU YALIMPAMUKPOMOME C NOMOULBIO CREUUANTbHBIX
Hooxceli. Tlocne 3Toro cpesbl AJ1s1 CBETOBOM MUK POCKOIIUM MTPUKJIEUBAIOTCS Ha MPEIMETHBIE CTEKJIA, a
1151 IEKTPOHHOM — MOHTHPYIOTCS Ha CIIEIIMAJIbHBIE CETOUKH.

5. Okpacka cpe3os uau ux KoHmpacmupoearue (1Jis JNMEKTPOHHOU Mukpockonuu). [lepen
OKPAaCKOW Cpe30B HEOOXOOMMO YIAIUTh YIUIOTHSIOIIYIO Cpely — BBIINOJTHUTD JenapadupoBanue. C
MOMOILBI0 OKPACKU JOCTUTAeTCsl KOHTPACTHOCTh U3y4YaeMbIX CTpYKTyp. Kpacurenu moxHo nogpas-
JeMUTh Ha OCHOBHBIE, KHCIIbIe U HeWTpasibHble. Hanbosee mmpoko MpUMeHsIIOTCsl OCHOBHbIE KpacH-
Te (FeMATOKCWIMH) U KUCIIbIe (303UH). YacTo UCIONIBb3YIOTCS U CJIOKHBIE KPACUTEIH.

6. IIpoceemaenue cpe3os 6 kcunone u moayone. VIx 3akmoyaiot B cMoJbl (0ajb3aM U MOJTUCTH-
POJT) ¥ 3aKPbIBAIOT IOKPOBHBIM CTEKJIOM.

[Tocne naHHBIX HpoLIEAyp Mpenapar MOKHO UCCIIEA0BATh I10[] CBETOBBIM MUKpOcKoroM. [Tome-
LIEHHBIE 10]] CTEKJIO Cpe3bl ISl CBETOBOTO MUKPOCKOMNA MOTYT JIOJATO XPaHUTHCS U MHOTOKPAaTHO
UCTIONb30BaThCs. [ 7IEKTPOHHON MMKPOCKOIIMM KaX/Iblil CPe3 UCHOJIb3YyeTcsl TONbKO 1 pa3, mpu
3TOM OH poTorpapupyercs, U U3yuyeHue CTPYKTYp TKaHU [POU3BOAUTCS I10 IEKTPOHOT paMMe.
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Ecnu TkaHb MMeeT KUAKYI0 KOHCUCTEHIIMIO (HallpuMep, KPOBb, KOCTHBIM MO3T), TO Mpenapat
M3rOTaBJIMBAIOT B BUJE Ma3Ka Ha MPEIMETHOM CTEKJIe, KOTOPbIM 3aTeM Takxke (PUKCHpYeTcs, OKpa-
IIMBAETCS U U3y4YaeTcsl.

W3 10MKHX TapeHXMMAaTO3HBIX OPraHOB U3rOTABIMBAIOT IIPENapaThl B BUJE OTIIEYaTKa OpraHa,
MIPOBOJSAT Pa3jioM JaHHOTO OpraHa, 3aTeM K MECTY pa3jioMa MPUKJIaIbIBAIOT IPEIMETHOE CTEKJIO, Ha
KOTOpOE MPUKJIEUBAIOTCS CBOOOIHbIE KJIeTKH. [Tocie aToro npenapar (pukcupyercst ¥ u3yvaercsl.

I3 HEeKOTOpBIX OpPraHoOB (HarpuMep, OPbIKEHKHU, MATKON MO3TOBOM OOOJIOUKHM) MIJIM U3 PHIXJION
BOJIOKHHMCTOU COEJUHUTEIBHON TKAHU M3TOTABIMBAIOT [IJIEHOYHbIE IIPenaparhl MyTeM pacTArMBaHUS
WIN pa3/laBlIeHUs MEXKAY IBYMs CTEKJIaMU € TOCeayIomen (pukcanuen U 3aJIMBKOM B CMOJIBL.
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Tema 3. BBejleHre B KypC rHCTOJIOTAN

l'ucmonoeusi — Hayka O CTPOEHUM, PA3BUTHH U KU3HEIEATEIbHOCTU TKAHEW KUBBIX OpraHU3-
MoB. CrenoBaTesibHO, TUCTOJIOTHS U3yYaeT OJUH U3 YPOBHEW OpraHU3alvy >KMBOW MaTepUM — TKa-
HEBBI.

Paznuuator cienyioniye ypoBHM OpraHu3aiviy XKUBOW MaTepUu:

1) KJIETOUYHBIN;

2) TKaHEBBIN;

3) CTPYKTYpHO-(PYHKLIMOHAJIbHBIE €IMHULIbI OPTraHa;

4) opraHHbIii;

5) CUCTEMHBII;

6) OpraHU3MEHHbII;

7) NONYJISILIMOHHBIN U JPYrUie YPOBHHU.

I'ucronorus paccMaTprBaeTcsl Kak AUCHMIUIMHA, BKIIIOYAoOas B ceOsl YeTbIpe OCHOBHBIX pa3-
aena:

1) nuTONOrKI0, OHA U3YYalolyl0 CTPOEHUE KIIETKH;

2) 3MOPHOJIOTHIO, U3YYaloIIylo (POPMUPOBAHUE KJIETOK M TKAHEH BO BpeMsl BHYTPHYTPOOHOTO
pa3BUTHUS;

3) 0OI1IyI0 TUCTONOTHIO — U3YYaeT CTPYKTYpPY, (DYHKIIMOHAJIbHBIE, KJIETOUHBIE JIEMEHTHI pa3-
JINYHBIX TKAHEW;

4) yacTHy10 (MJIM1 MaKpPOCKOIMYECKYI0) TMCTOJIOTHIO, N3YYaloIlyl0 CTPYKTYPbl OIPEAEIEHHBIX
OpraHoB U UX CHCTEM.

Takum 00pa3oM, B THCTOJIOTUM MMEETCS HECKOJIBKO Pa3fesioB, M3YYalOIIUX OIpe/Ie/ieHHbIE
YPOBHHU OpraHU3alliy XUBOM MaTepuy, HAYMHAs C KJIETOYHOIO Y 3aKaHYMBAasl OPraHHbIM U CUCTEM-
HBIM, COCTaBJISIIOIIIM OpPraHu3M.

I'ucronorus otHocUTCs K MOP(PONIOrMYecKUM HaykaM. B oTimune or aHaToMHU, U3ydarouien
CTPOEHHE OPTraHOB Ha MaKPOCKOITMYECKOM YPOBHE, TUCTOJIOTHS U3y4aeT CTPOEHUE OPTraHOB U TKaHEW
Ha MMKPOCKOITMYECKOM U 3JIEKTPOHHO-MUKPOCKOIUYECKOM ypoBHe. [1py 3TOM noaxon K U3y4eHuIo
Pa3INYHbIX JIEMEHTOB [TPOU3BOJUTCS C YUETOM BBINOJIHSAEMON MU (PYyHKLIMU. Takoi MeToz u3yye-
HUSl CTPYKTYP KMBOM MaTepUU Ha3bIBAETCS] TMCTO(PU3HOIOIMUECKUM, U TUCTOIOTHSI HEPEJKO UMe-
Hyercsl ructousmronorueit. Ilpu nzyuennn kKuBoi MaTepuu Ha KJIETOYHOM, TKAHEBOM M OPraHHOM
YPOBHSIX pacCMaTpUBAIOTCSl HE TOJIBKO (hopMa, pa3Mephl U paciiooKeHUE NHTEPECYIOIUX CTPYKTYP,
HO METOJJaMU IIUTO— ¥ TUCTOXUMHH OIPEIENSIeTCS XMMUUECKHIA COCTaB BEILECTB, 00pa3yIoNIUX AaH-
HBlE CTPYKTYpbl. V3yuaemble CTPYKTYpBl TaK:K€ PaCCMaTPUBAIOTCS C YUYE€TOM UX pa3BUTUS KaK BO
BHYTPUYTPOOHOM TEpUO/IE, TAK U HA MPOTSKEHUM HAYAJIbHOTO OHTOreHe3a. VIMEeHHO C 3TUM CBsi3aHa
HEOOXOIMMOCTh BKJIIOUEHHsI B TUCTOJIOTUIO SMOPUOJIOT Y.

OCHOBHBIM OOBEKTOM I'MICTOJIOTMH B CUCTEME MEJULIMHCKOTO 0Opa30BaHMUSI SIBJISIETCS OPraHU3M
3I0POBOTO YeJIOBEKA, ¥ TIOTOMY JTaHHAasl yueOHast TUCIUIIMHA UMEHYETCsI KaK TMCTOJIOTHS YeIoBeKa.

I'maBHOI 3aa4eii TUCTONIOTUM KaK y4eOHOro MpeaMeTa sIBJIseTCs] N3JI0KEeHNe 3HAaHUN O MUK-
POCKOITMYECKOM U YJIbTPAMUKPOCKOIIYECKOM (2/IEKTPOHHO-MHUKPOCKOITUYECKOM) CTPOEHUH KJIETOK,
TKaHel OpraHOB U CHCTEM 3/I0pPOBOIO YeJIOBEKa B HEPa3pbIBHOW CBS3U C MX Pa3BUTHEM U BBIIOJIHS-
eMbIMU (PYHKIMSMH. DTO HEOOXOAUMO IJIsl JAJIbHEHIIero u3ydeHus: (pU3HOI0rul YeIoBeKa, raro-
JIOTUYECKON aHAaTOMMHM, MaTOJIOTMUYECKON (PU3UONIOTUM U (papMaKOJIOTMU. 3HaHUE ITUX JAWUCLUIUIMH
(bopMupyeT KJIMHUYECKOE MBILIUIEHUE.

3ajaueil r’MCTOJIONMU KaK HayKU SIBJISIETCS BbISICHEHHE 3aKOHOMEPHOCTEN CTPOEHUS pa3InYHbIX
TKaHEeW U OPraHoB ISl IOHUMAaHUs MPOTEKAOIIKX B HUX (PU3UOIOTMYECKUX MPOLIECCOB U BO3MOXK-
HOCTH yTIPaBJIEHUS] STUMU [TPOLIECCAMMU.
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Tema 4. Mopdoaorusa n pynknum
IUTONJIA3MBbI H OPraHeJuUl KJIeTKHN

Lumonoeuss — HayKa O CTPOEHUM, PA3BUTUU U KU3HEIEATETBHOCTH KieTOK. Cle0BaTebHo,
LUTOJIOTUS] U3y4yaeT 3aKOHOMEPHOCTH CTPYKTYPHO-(DYHKLIMOHAJIBHOI OpraHu3aluu NepBoro (KJje-
TOYHOI'0) YPOBHSI OpraHU3alvu KUBOM Matepuu. Kietka siBisiercss HauMeHbIIeH eUHULICH KUBOM
MaTtepuu, 00JIaJaloIel CaMOCTOSATEBHOMN JKU3HEAEATEIBHOCTHIO ¥ CIOCOOHOCTBIO K CAMOBOCITPOM3-
BezieHn10. CyOKieTouHble 00pa3oBaHus (AP0, MUTOXOH/IPHUH U IPYTHe OPTraHesUIbl) XOTsI U SIBJISIOTCS
JKUBBIMH CTPYKTYpPaMH, HO He 00J1a1al0T CAMOCTOSITEIbHOM KU3HEIESATETbHOCTBIO.

Kaemka — 310 orpaHuueHHasi akTHBHOW MeMOpPaHOM, yropsiioyeHHasi, CTPYKTYpPUPOBaHHAS
cuctemMa OMOTOTMMEPOB, 00OPa3YIONIMX AP0 U IUTOIIA3MY, YUYACTBYIOIIMX B €AMHON COBOKYITHOCTU
MeTaOOTMYECKUX U SHEPTreTHUECKHX MPOIIECCOB, OCYIIECTRIISIONIMX MO/IepKaHre U BOCIIPOU3Be/ie-
HUE BCEH CUCTEMBI B LIEJIOM.

Knemka — 310 xuBas cucreMa, COCTOSIINAsA U3 LIUTOIUIA3MBI U 1pa U SBJISIOIIASACA OCHOBOM
CTPOEHM S, Pa3BUTHS U KU3HEJEATEIBHOCTH BCEX KUBOTHBIX OPIraHU3MOB.

OCHOBHbIE KOMITOHEHTBI KJIETKU:

1) sinpo;

2) nyUToIIa3Ma.

[To cooTHOMIEHNIO Apa ¥ HUTOILIa3MBbI (S11€PHO-LIUTOIIA3MATUYECKOMY OTHOIIEHUIO) KJIETKU
MOAApa3AEAITCS Ha:

1) kyieTku sipepHoro THMa (00beM sijipa mpeodiagaeT Ha 0ObEMOM ITUTOIIA3MBbI);

2) KJISTKY IUATOIUIA3MATUYECKOro TUMa (IMTOIIa3Ma peodiasaeT Hal sIpoM).

Mo popme KJ1eTKM OBIBAIOT KPYTJIBIMU (KJIETKH KPOBH), TNIOCKUMH, KyOMYECKUMU WJTH ITPU3Ma-
THUUYECKUMU (KJIETKY Pa3HOTO SMUTENHS ), BEPETEHOOOPa3HBIMH (TJ1aAKOMBIIIIEYHbIE KJIETKH), OTPOCT-
YyaTeIMU (HEPBHBIE KJIETKH) U Jp. BOJIBIIMHCTBO KJIETOK cofep:kaT OJHO 11p0, OHAKO B OTHOM KJIETKE
MOXkeT ObTh 2, 3 1 Gonee siaep (MHOTOsIICpHBIE KJIeTKH). B opraHn3mMe uMeTcst CTPYKTYphI (CHM-
IJ1aCThl, CUHIIUTHUI), COEPKAIlMEe HECKOJIBKO JIECSATKOB WM Jaxke coTeH szaep. OIHaKo 3TH CTpyK-
TYpbl 00pa3ylTCsl WIN B pe3y/ibTaTe CJAMSIHUS OTICIbHBIX KJIETOK (CHMILIACTHI), WM B pe3yJbTare
HETIOTHOTO JIEJIEHUs] KJIETOK (CMHIUTHI ). MopdosIorus STUX CTPYKTYp OyAeT paccMOTpeHa IpH 13y-
YEHUM TKaHEeH.

CTpyKTypHBIE KOMIIOHEHTHI IUTOILIA3MbI ;KUBOTHOM KJIETKU:

1) nmna3smosnemMma (1iTojaeMma);

2) ruanornasma;

3) opraHeJubl;

4) BKIIIOYCHHUSI.

[Tna3zmonemmy, OKpysKalolllylo HUTOILIa3My, HEPEAKO PACCMaTpUBAIOT KaK OJHY U3 OpraHesul
LUTOIIa3MBI.

ILnazmoaemma (ITOIEMMA)

[Mnazmonemma — 000I0YKa KMBOTHOW KJIETKH, OTTPAHUYMBAIONIASl €€ BHYTPEHHIOI Cpefry U
oOecrieunBaloIiasi B3aMMOJICUCTBUE KJIETKH C BHEKJIETOUHOH CPEION.

DyHKLINY T1a3MOJIEMMBI:

1) pasrpannuutesnbHas (OapbepHast);

2) peuenTtopHasi;

3) aHTUTeHHAas,

4) TpaHCIIOpTHAas;
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5) oOpa3oBaHKe MEKKJIETOUHBIX KOHTAKTOB.

XUMHUYECKHUI COCTAB BEIECTB IJIa3MOJIEMMBI: OCJIKH, JIMITU/IBI, YTJICBObI.

CrtpoeHue T1a3MOJIEMMBI:

1) IBOWHON CJIOM JIMIUJHBIX MOJIEKYJ, COCTABJISIIONIMI OCHOBY IJIa3MOJIEMMbI, B KOTOPYIO
MeCTaMH BKJIIOUEHbI MOJIEKYJIbI OEJIKOB;

2) HagMeMOpaHHBIN CJIOH;

3) nmomMeMOpaHHBI CJI0U, UMEIOIINIACS B HEKOTOPBIX KJIETKAX.

B kaxao# JIMnuaHON MOJIeKyJie pa3iMyaioT JBE YacTH:

1) ruapouIbHYIO FOJIOBKY;

2) ruipopoOHBIE XBOCTHI.

I'uipopoOHBIE XBOCTHI JIUMUIHBIX MOJIEKYJ CBSA3BIBAIOTCS APYT C APYTOM U 0Opas3yloT Ouiu-
NUHBIA coi. ['mapoduibHbIE FOIOBKYM CONPUKACAIOTCS C BHEIIIHEN U BHYTPEHHEN CPelou.

BenkoBble MOJIEKy/Ibl BCTPOEHBI B OWJIMMUIHBINA CIOW MeMOpPaHbI JIOKAJbHO U HE 00pas3yioT
crtomHoro ciosi. [To BemonHsAeMoi (pyHKIMK OeJTKY TUIa3MOJIEMMBI TIOPA3AEISIIOTCS Ha:

1) cTpyKkTypHBIE;

2) TpaHCIIOPTHBIE;

3) GesKu-perenTopsl;

4) 6enku-(pepmMeHTHI;

5) aHTUTEeHHbIE AETEPMUHAHTBI.

Haxonsmuecss Ha BHEIIHEW MOBEPXHOCTH IIa3MOJIEMMBI OEJIKM U TUAPO(HIbHBIE TOIOBKH
JIMITUJIOB OOBIYHO CBSI3aHBI C IIETIOYKAMU YIJIEBOIOB U 00PA3yIOT CJOKHBIE MOJIMMEPHBIE MOJICKYJIbL.
VIMEeHHO 3TH MakpOMOJIEKYJIbI M COCTABJISAIOT HaAMEMOPAHHbBIA CIOW — TJIMKOKAJIMKC. 3HAUUTEIIb-
Hasl 4acTh MOBEPXHOCTHBIX ITIMKOIPOTEUIOB U TNIMKOJMIIMAOB BBHIIONHSET B HOPME PELENTOPHbIE
(byHKIIMU: BOCIPUHMMAET TOPMOHBI U JIpyrie OMONIOrMYEeCKH aKTUBHbBIE BelecTBa. Takue KJeTod-
HBIE PELIENTOPBI IEPEAI0T BOCIIPUHUMAEMBIE CUTHAJIBI HA BHYTPUKJIETOUHbIE (DEPMEHTHBIE CUCTEMBI,
YCUJIMBasi WJIM YTHeTast OOMeH BEIlleCTB, U TEM CaMbIM OKa3bIBAIOT BJMSHHUE HA (DYHKIIMH KJIETOK.

Paznmuaror ciemymomue criocoObl TpaHCIIOPTA BEIIECTB:

1) coco6 mudy3nn BemmecTB (MOHOB, HEKOTOPHIX HU3KOMOJIEKY/ISIPHBIX BEIIECTB) Yepes
T1a3MosieMMy Oe3 3aTpaThl SHEPruu;

2) aKTUBHBI TPAHCIIOPT BEIIECTB (AMUHOKHCIIOT, HYKJIGOTHUAOB U Jp.) C MOMOIIBI Oell-
KOB-TIEPEHOCUYMKOB C 3aTpaTol SHEPrH;

3) BE3UKYJISIPHBII TPAHCIIOPT (TIPOM3BOAUTCS IOCPEACTBOM BE3UKYII (11y3bIpbKoB)). ITonpasne-
JISieTCsl Ha SHAOLUTO3 — TPAHCHOPT BEIIECTB B KJIETKY, SK30LMTO3 — TPAHCIIOPT BEILECTB U3 KJIETKH.

B cBoto ouepenpb, 3HIOUUTO3 NOApa3/AEISIeTCs Ha:

1) parouuTo3 — 3axBar U NepeMelIeHUE B KJIETKY;

2) MUHOIMTO3 — MEPEHOC BOJbI M HEOOJBIIIUX MOJIEKYII.

[Tponecc ¢aronrTosa noapasaensercss Ha HECKOJIBKO (pas:

1) aareswio (mpuanmnanue) o0beKTa K IUTOJIeMMe (DarorMTHUPYIOIIEH KIETKH;

2) moryomieHne o0beKTa MyTeM 0Opa30BaHUsl BHauasle yrayOleHWsi MHBAarMHAIMM, a 3aTeM
Nepe/IBUAKEHUS €€ B rMajoruiazmy.

B 1ex TkaHsX, B KOTOPBIX KJIETKU WX UX OTPOCTKU IUIOTHO MPUIIEKAT APYT K APYry (SMUTEIH-
aJIbHasl, IJIAJIKOMBIILIEYHAs U JIp.), MEXAY TUIa3MOJIeMMaMK KOHTAKTUPYIOLUIUX KJIETOK (POPMUPYIOTCS
CBSI3U — MEXKKJIETOUHBIE KOHTAKTHI.

THIbl MEXKJIETOUHBIX KOHTAKTOB!

1) npocmoii konmaxm — 1520 HM (CBsA3b OCYIIECTBIISETCS 3a CYET COITPUKOCHOBEHHUSI MaK PO-
MOJIEKYJT IJTMKOKAIUKCOB). [IpOCThie KOHTAKTBI 3aHUMAIOT Hanbosee OOIIMPHBIE YYaCTKU COMpPHUKa-
CaloNIMXCs KJIeTOK. [Ipy MoMOIIM MpOCThIX KOHTAKTOB OCYIIECTBIISIETCS C1adasi CBS3b — a/iresusi, He
MPENATCTBYIONIAs TPAHCIIOPTUPOBAHMIO BEIIECTB B MEKKJIETOUHbIE IPOCTPAaHCTBA. Pa3HOBUIHOCTBIO
IIPOCTOTO KOHTAKTA SIBJISIETCS KOHTAKT THIA 3aMKa, KOTAa TIa3MOJIEMMbl COCEJHUX KJIETOK BMECTE C
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y4aCTKaMH ITUTOTLIA3MBbI KaK Obl BIITYUUBAIOTCS JIPYT B PYyTa, YeM JIOCTUTAeTCs yBeIMUeHHE TIOMAIN
CONPUKACAIOIINXCS TIOBEPXHOCTEH U OoJiee MPOYHAst MEXaHUYECKast CBSI3b;

2) decmocomuwiii konmaxm — 0,5 MKM. JlecMOCOMHbIE KOHTAKThI (WJIY MSITHA CHETUICHUST) TIpe/I-
CTaBJISIIOT COOOHN HEOOJIBbINNE YUACTKU B3aMMOIEHCTBUS MKy KJIeTKaMu. Kakaplil Takol y4acTok
MMeeT TPEXCJIOWHOE CTPOEHHE M COCTOUT U3 JIByX TONYAeCMOCOM — 3JIeKTPOHHOIUIOTHBIX YYacT-
KOB, PACIOJIOKEHHBIX B IIUTOIUIA3ME B MECTaX KOHTAKTa KJIETOK, U CKOILJICHHU S JICKTPOHHOILJIOTHOTO
Marepuaia B MexxMeMOpaHHOM TipocTpaHcTBe — 15-20 uHM. KonmmuecTBo 1eCMOCOMHBIX KOHTAaKTOB
y OTHOM KJIeTKH MoxeT gocturath 2000. PyHKIIMOHAILHAS POJIb IECMOCOM — OOeCriedYeHre MeXaH!-
YECKOro KOHTaKTa MeXy KJICTKAMU;

3) naommuwui konmaxm. JJaHHBIA KOHTAKT HAa3bIBAIOT TaKKe 3aMBIKATeJIbHBIMU TIACTUHKAMM.
OHM JIOKaM3YIOTCS B OpraHax (KexyKe, KUIIIEYHHUKE ), B KOTOPBIX SMUTENN OTTPAaHUIUBAET arpec-
CHBHOE COJICPKUMOE JAHHBIX OPraHOB, HAITPUMEP JKeTYJOYHBIN COK, COACPKAIIUI COMISTHYIO KUCIIOTY.
[T10THBIE KOHTAKTBI HAXOAATCS TOJNIBKO MEK/Ty alMKaJIbHBIMU YaCTSMU KJIETOK, OXBATBIBasI TI0 BCEMY
MEpUMETPY KaXkIyI0 KJIETKY. B 3THX ydacTkax MesxMeMOpaHHbIe POCTPAHCTBA OTCYTCTBYIOT, 8 OMJTH-
MU/IHBIE MEMOpaHbI COCETHUX KJIETOK CIMBAOTCA B SIUHYI0 OWIMITUAHYI0 MeMOpaHy. B mpuiesxa-
[MX YYaCTKAX UTOTUIA3MBbl COMPUKACAIONTUXCS KJIETOK OTMEUAIOT CKOIIIEHUE SJIEKTPOHHOIIJIOTHOTO
Matepuaia. PyHKIMOHAIBHAS POJIb TUIOTHBIX KOHTAKTOB — MPOYHAs MEXaHWYeCKask CBSI3b KJIETOK,
MPETISITCTBHE TPAHCIIOPTY BEIIECTB 10 MEKKJIETOYHBIM MTPOCTPAHCTBAM;

4) wenesuonviii konmaxm (W Hekcychbl) — 0,5-3 MKM (06e MeMOpaHbl TPOHU3AHBI B TIOTIE-
PEYHOM HarpaBIieHUH OSJTKOBBIMU MOJIEKYJIaMU (MM KOHHEKCOHAMM), CONIEPKAIIUMU THIPOPIITH-
HBIE KaHAJIbI, Yepe3 KOTOpbhIe OCYIIECTBISACTC OOMEH HOHAMU M MHKPOMOJIEKYJIaMU COCETHUX KJie-
TOK, YeM U oOecrieunBaeTcsl UX (DyHKIIMOHAJbHAS CBSI3b). JIaHHBIE KOHTAKTHI MIPEICTABIISAIOT COOOM
OrpaHWYEHHbIC YUYACTKM KOHTAKTOB COCEHUX KJIeTOK. [IpuMepoM IesieBUJHBIX KOHTAKTOB (HEKCY-
COB) CITy’KaT KOHTaKThl KapIMOMHUOIIMTOB, TIPU 3TOM Yepe3 HUX MPOUCXOAUT PaCHpOCTpaHeHre OHo-
MOTEHIIMAJIOB U COMIPYKECTBEHHOE COKpAIIIEHUE CEpIeTHON MYCKYJIaTyphl;

5) cunanmuueckuii konmakm (VI CUHAIC) — CrielU(pUIecKre KOHTaKThl MEX/y HEpBHBIMHU
KJIETKaMH (MeXHEHPOHHbIE CHUHAIICHI) WJIM MeXKIy HEPBHBIMA W MBIIMICUHBIMU KJIETKAMH (MHO-
HEeBpaJbHBble CUHAICH). PYHKIIMOHAIBHAS POJIb CHHAINCOB — Tiepe/iaya HEpBHOTO HMMITY/IbCA WA
BOJTHBI BO30OYXIeHU s (TOPMOXKEHHSI) C OJHOM KJISTKU Ha JAPYTYIO WU ¢ HEPBHOM KJIETKU Ha MBIITIeY-
HYIO.

I'manominazma

I'manonnasma (MM MaTpUKC LUTOILIA3MBI) COCTABIISIET BHYTPEHHIO cpeay KieTku. CocTout
U3 BOJbI U PA3IMYHBIX OMONONMMMEpO B (O€JIKOB, HYKJIEUHOBBIX KUCJIOT, TIOJIUCAXapHUIOB, JIUIIHIOB),
U3 KOTOPbIX OCHOBHYIO YaCTh COCTABJISIIOT OEJIKHM Pa3IMYHON XMMHUYECKOH 1 (DYHKIIMOHAJILHOM CIie-
uguaHOCTU. B ruanoriazme conepxarcs Takke aMHUHOKHCIIOTHI, MOHOCaxapa, HyKJICOTH/IBI U IpY-
r'ieé HU3KOMOJIEKYJISIPHBIE BEIeCTBa.

Buornonumeps! 00pa3yioT ¢ BOIOH KOJUIOWAHYIO Cpefly, KOTOpasi B 3aBUCUMOCTH OT YCJIOBHIA
MOXeT OBITh TUIOTHOH (B (hopMe Teist) nim Gosiee KuIKou (B hopme 3051s1), Kak BO BCEH IIUTOILIA3ME,
TaK M B OTAGJIBHBIX €€ y4JacTKax. B ruanoriasme JTOKaau3yloTCs U B3aUMOJEHCTBYIOT MEXKIy COOOM
Y CpeIoi THAJIOIUIa3Mbl Pa3IMyuHbIe OpraHesuIbl U BKJTIOUeHUs. [Ipi 3TOM pacrosiokeHue MxX yaiie
BCEro crelu(puyIHO IS ONPE/ICICHHBIX TUTIOB KJIETOK. Yepes OMIMIMUAHYI0 MeMOpaHy ruajoriasma
B3aMMOJICHCTBYET C BHEKJIeTOuHOM cpeaoii. CrenoBaTesbHO, THajioria3Ma sIBJIsIeTCsl JTUHAMUYECKOM
Cpenoy 1 UrpaeT BaXHYIO poib B (DYHKIIMOHUPOBAHUH OT/IENIBHBIX OPTaHeUl U )KU3HEAeSTeIbHOCTU
KJIETOK B LIEJIOM.
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OpraneJubl

OpraHeIbl — MOCTOSIHHBIE CTPYKTYPHBIE JIEMEHTHI IIUTOILIa3Mbl KJIETKU, UMEIOIIINE Crierudu-
YeCcKOe CTPOCHUE ¥ BHITIOTHSIONIHE OIpee/ieHHbIe (DYHKITUH.

Knaccudukanus opranes:

1) oOrue opraHesIbl, IPUCYIIHE BCEM KJIETKaM 1 00ECTICUMBAIOIIIE PA3IMYHbIe CTOPOHBI K3~
HEJIeSATeJIbHOCTH KJIETKU;

2) crienMalibHble OpraHebl, NMEIOIIMeCs B IUTOIUIA3ME TOJNBKO OMPENEeNICHHBIX KJIETOK U
BBITIOJTHAIOIIME Crierrdpuieckre (PyHKIMHA ITUX KJIeTOK.

B cBoto ouepenp, 00IIMEe OpraHesuTbl IOAPa3/ICIAIOTCS Ha MeMOpaHHbIe 1 HeMEMOpaHHBIE.

CrenmasnbHble OpraHesulbl OAPa3AesIoTCs Ha:

1) murorazmarnueckue (MuoprOpUILIBL, HEHPOPUOPUILIBI, TOHODUOPUILITBI);

2) opraHesuibl KJIETOYHOU MOBEPXHOCTU (PECHUYKH, KIYTUKH).

K MemMOpaHHBIM OpraHesuiaM OTHOCSITCS:

1) muTOXOHApUY;

2) 3HAOIUIa3MaTH4YecKasl CETh;

3) mIacTUHYATHI KOMILIEKC,

4) TU30COMBI;

5) MEePOKCUCOMBI.

K HememMOpaHHBIM OpraHesuiaM OTHOCSITCS:

1) pubocomsi;

2) KJIETOYHBIH LIEHTD;

3) MUKpPOTPYOOUKH;

4) MUKpOUOPHILITHI,

5) MUKpOdUITAMEHTHI.

HpI/IHHI/IH CTPpOCHUA MeMﬁpaHHle OopraHeJ1

MemMOpaHHbIe OpraHesUIbl MPEACTABIISAIOT COOON 3aMKHYTBIC U M30JIMPOBAHHbBIE YYACTKH (KOM-
MApTMEHTHI) B THAJIOIUIa3Me, UMEIOIIHE CBOIO BHYTPEHHIOI CTPYKTYpY. CTEHKa UX COCTOUT U3 OWJTH-
MUTHOW MeMOpaHBl M OEJIKOB MOoI00HO TutazMosieMMe. OHAKO OWMITUITUIHBIE MeMOpaHbl OpraHesul
UMEIOT OCOOSHHOCTH: TOMIIMHA OMJTUIMIHBIX MEMOpaH OpraHesT MeHbIIIe, YeM IIa3MOoieMMBI (7 HM
npotuB 10 HM), MeMOpaHHbIE OTIIMYAIOTCS M0 KOJIMYECTBY U MO COIEPKAHUIO OSJTKOB, BCTPOESHHBIX
B HUX.

OnHaKo, HECMOTPS Ha pa3inyusi, MeMOpaHbl OpraHe/i1 UMEIOT OJIMHAKOBBIN MTPUHIIUI CTPOE-
HUSI, TIO3TOMY OHHU 00JIaJal0T CIOCOOHOCTBIO B3aUMOJICHCTBOBATH JIPYT C IPYTOM, BCTPAUBAThCs, CITU-
BaTbCH, pa3bCANHATHCA, OTIIHYPOBLIBATHCA.

OO1IMi PUHIAIT CTPOSHUSI MEMOpPaH OpraHesijI MOXKHO OOBSICHUTh TEM, YTO BCE OHU 00pasy-
I0TCS B SHJIONIA3MATUYECKON CETH, a 3aTeM MPOMCXOAUT UX (PYHKIMOHAIbHASI IEPECTPOKA B KOM-
rekce ['onpaxu.

MuToxoHapumn

MuroxoHapun — HauOosiee 0OOCOONEHHBIE CTPYKTYpPHbBIE JIEMEHTHI IUTOIUIa3Mbl KJIETKH,
o0OnajaioIye B 3HAYMTEIbHON CTETIeHN CaMOCTOSITETBHOM KU3HEIeSITETbHOCTBIO.

CyHICCTByCT MHCHHUE, YTO B ITPOIIJIOM MUTOXOHIPHUA OBLIIN CAMOCTOSITEILHBIMU KHUBBIMU opra-
HHM3MaMH, 110CJIe Yero BHEIPWIHCh B IIUTOILIA3MY KJIETOK, T/ie BeIyT carpo(UTHOE CyIIeCTBOBAHHE.
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A. JlykoBkmHa. «IlomHeiit kype 3a 3 mHs. ['ucronorus»

Jloka3aTebCTBOM 3TOr0 MOXKET SIBJISATHCS] HAIMYKME Y MUTOXOH/APHI T€HETUYECKOro anmapara (MUTO-
xonapuaibHoi [JTHK) u cuaTeTrueckoro anmnapara (MUTOXOHIPUAIBHBIX PUOOCOM).

dopma MUTOXOHIPUII MOXET ObITh OBAJILHOM, OKPYIJION, BBITSHYTOM M JaXe pa3BeTBJICH-
HOM, HO rpeo0aiaeT oBaIbHO-BHTAHYTast. CTeHKa MUTOXOHIPUI 0Opa30BaHa AByMsI OMITUITHHBIMU
MeMOpaHamu, paszielieHHbIMH rpocTpancTBoM B 10-20 Hwm. [Ipr 3TOM BHEIHSAS MeMOpaHa OXBa-
TBHIBAET IO Nepudeprn BCIO MUTOXOHIPUIO B BUIE MEIIKAa U OTTPAaHUYMBAET €€ OT TMaJIoIIa3Mbl.
BHyTpenHsist MeMOpaHa OTrpaHMYMBAET BHYTPEHHIO CPey MUTOXOHPUH, TIPH STOM OHa 00pasyer
BHYTPU MUTOXOHJPUU CKJIAJKU — KPUCTbl. BHYTpeHHsIs1 cpeja MUTOXOHAPUU (MUTOXOHAPUAIbHBIN
MAaTpUKC) UMEET TOHKO3EPHHICTOE CTPOEHHE U COAEPKUT IpaHyibl (MuToxoHapuanbHbie JTHK u pubo-
COMBI).

DyHKIMSA MUTOXOHAPHIA — 00pazoBaHue SHepruu B uae ATO.

HcrounukoM oOpa3oBaHMs SHEPTMM B MUTOXOHAPHSX SIBJISETCS MMPOBUHOTPATHAS] KUCIOTA
(mmupyBat), KoTopast oOpasyercsi u3 OEJIKOB, )KUPOB U YIJIEBOAOB B TMasiomuiazme. OKUCIIeHUe upy-
BaTa MPOUCXOIUT B MUTOXOH/IPHAJIbHOM MAaTPHUKCE, a Ha KPUCTaX MUTOXOHIPUW OCYILECTBISAETCS
nepeHoC MeKTPoHOB, ocoprmmpoBanre AP u odpazoBanre ATD. Ob6pasymoriasics B MUTOXOH-
apusix ATD siBnsiercss eAMHCTBEHHOM (POPMOM SHEPTUU, KOTOPAsi UCIIONb3YETCs KJIETKOM /17151 BBIIOJI-
HEHUS! Pa3IMYHBIX IIPOLIECCOB.

3H,[IOIIJIa3MaTI/I‘leCKaH CeTb

Supomiazmarndeckas ceth (IIC) B pa3HBIX KJIETKaX MOXET ObITh MpeacTaBlicHa B hopme
YIUTOIIEHHBIX IMCTEPH, KaHAJIBIEB WM OTJEbHBIX Be3UKy/1. CTeHKa COCTOUT U3 OUIMITUIHON MeM-
OpaHbl.

Pasznuuator nBe pasHoBuaHoctH IIIC:

1) 3epHUCTYIO (TpaHyJIAPHYIO, WM IIEPOXOBATYIO);

2) He3epHUCTYIO (WM I1a/IKy10). Ha Hapy)HO# oBepxHOCcTH MeMOpan 3eprauctoit SI1C conep-
’KaTcsl MPUKPETUIEHHbIE pUOOCOMBI.

B muroniazme npu 31eKTPOHHO-MUKPOCKOIIMUECKOM HCCIIEIOBAHIH MOXKHO OOHAPYKUTh JBA
Buaa II1IC, omHAKO OVH U3 HUX MPeoOsIa/lacT, YTo v onpeaessaeT (PyHKIMOHATBHYIO CIeM(PUIHOCTD
KJIeTKU. DT e pasHoBUIHOCTH DIIC He SBISIOTCA CaMOCTOSATEIBHBIMU U 000COOTIeHHBIMU (pop-
MaMH, TaK KaK Mpu Oosee AeTaabHOM MCCIIEIOBAHUM MOKHO OOHAPYKUTh TIEPEXO]] OAHOW pa3HOBH/I-
HOCTH B JIPYTYIO.

®ynkuum 3epHucroit IIIC:

1) cuHTe3 OeKOB, peIHA3HAYCHHBIX IS BRIBEJICHUSI U3 KJIETKHU (Ha KCIIOPT);

2) otaenenue (cerperaiusi) CAHTE3MPOBAHHOTO MTPOIYKTA OT THaJIOTUIA3MBl;

3) KOHIIeHcalusl 1 MOAM(UKAINS CHHTE3UPOBAHHOIO OeKa;

4) TpaHCTIOPT CUHTE3UPOBAHHBIX MPOAYKTOB B LIUCTEPHBI IJIACTUHYATOIO KOMILIEKCA;

5) cMHTE3 KOMITOHEHTOB OMJIMITAAHBIX MEMOPaH.

Oynkiuu rmagkou C:

1) yuactrie B CMHTE3€ IJIMKOTE€Ha;

2) CUHTE3 JIUIIU/IOB;

3) AE3MHTOKCUKAIMOHHAsA (PYHKIMS (HEUTpanu3auusi TOKCUYECKUX BEILECTB MOCPEICTBOM
COE/IMHEHUS UX C IPYTMMU BEILECTBAMMU).

ILnacTuuaThil KoMILieke I'oabakn

ITnacTUHYATHI KOMIUIEKC HA3bIBAIOT TPAHCIIOPTHBIM allllapaToOM KJICTKH.
[Tnactunyareiit kKomruieke ['oybaxu (ceTyaThlil annapar) npecTaBieH CKOIJIEHUEM YIUIOIIEH-

HBIX IICTEPH U HEOOJIBIIINX BE3UKYJI, O PAHUYEHHBIX OMJIMITUAHON MeMOpaHou. [TnacTiHYaThIi KOM-
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TUIEKC TIOJIpa3essieTcsl Ha CyObeJUHUIIBI — IMKTHOCOMBL. Kaxnas qUKTrocoMa mpecTaBiisieT coOoit
CTOIIKY YIUIOIIEHHBIX LIMCTEPH, MO NIepU(EepUN KOTOPBIX JIOKAJIU3YIOTCS MeJIKKUE My3blpbku. [1pu 3TOM
B KaXJIOW YIUIOIIEHHOW LIMCTepHE Nepudepuyeckas 4acTb HECKOJIBKO PacCIIMpeHa, a IIEeHTpajibHas
Cy’)keHa. B IUKTHOCOME pa3iMyaloT JBa MOJI0CA: LIKMCMONIOC (HAlpaBJIEHHbI OCHOBAHUEM K SIpY)
Y TPAHCIIOMIOC (HAIPaBJIEHHBI B CTOPOHY LIUTOJIEMMBI). YCTaHOBJIEHO, YTO K LIUCTIOIOCY MOAXOLSAT
TPAHCIIOPTHBIE BAKYOJIM, HECYIME B KOMILIEKC [ oybku 1poayKThl, cuHTe3upoBaHHbie B DIIC. Ot
TPAHCIOJTIOCA OTHTHY POBBIBAIOTCS MY3bIPbKH, HECYIIIUE CEKPET K TJIA3MOJIEMMe 151 €r0 BRICBOOOK1e-
HUS U3 KJIeTKU. YacTh MEJIKUX IMy3bIPhKOB, 3aIIOJTHEHHBIX OeKaMu-(epMeHTaMHt, OCTAeTCsl B LIUTO-
I1a3Me€ ¥ HOCUT Ha3BaHUE JIM30COM.

PyHKIIMA MUIACTUHYATOTO KOMILIEKCA:

1) TpaHcriOpTHas (BBIBOAUT U3 KJIETKM CUHTE3UPOBAaHHbIE B HEW ITPOLYKTHI);

2) KOHJeHcalys U MoAU(UKAIIMS BELLECTB, CHHTE3UPOBaHHBIX B 3epHUCTOI IIIC;

3) oOpazoBanue JM30coM (coBMecTHO ¢ 3epHUCTOi IIIC);

4) yyactue B 0OMeHe yIJICBOJIOB;

5) cuHTE3 MOJIEKYJT, 00Pa3yIONIHMX ITTMKOKAIUKC [TUTOJIEMMBI;

6) cuHTe3, HAKOIUIEHUE, BHIBE/IEHUE MYIIMHOB (CJIU3H);

7) monuduKanus MmeMOpaH, cuHTe3upoBaHHbIX B DI1C 1 npeBpariieHre uX B MeMOpaHBI T1J1a3-
MOJIEMMB.

JIn3ocomsl

JInzocombl — HanbosIee MeJIKMe OPraHeuTbl IIUTOIUIA3MBI, MTPEACTABISIIOT COOOH Tesblia, orpa-
HUYEHHbIE OWJIMIIMIHOW MEeMOPaHOH M cofeprKaIlye 3JeKTPOHHOIUIOTHBIM MaTPHKC, COCTOSIIIMINA 13
Ha0Opa TUAPOIUTUYECKUX OETKOB-(hepMEeHTOB (OoJsiee TPUALIATH BUIOB THIPOJIa3), CIOCOOHBIX pac-
HIETUIATH JII0ObIE MOMMEpHbIe coeJuHeHUs (OeJIKU, KUPBI, YIIIEBOIbI), UX KOMIUIEKCH HA MOHOMEp-
Hble (PparMeHTBHI.

dyHKIMSA TM30COM — OOecTieueHre BHYTPUKJIETOUHOTO MUIIEBAPEHHS, T. €. pacllervieHue Kak
9K30T€HHBIX, TAK U SHJOTeHHBIX OMOTIOIMMEPHBIX BEILIECTB.

Knaccudukanus muzocom:

1) nepBUYHBIE JTM30COMBI — JIEKTPOHHO-IUIOTHBIE TEJIbLIA;

2) BTOpUYHBIE JIM30COMBI — (ParoM30COMBI, B TOM YHUCIIE ayTOo(aroaIm30CoMBI;

3) TpeTHYHbIE JTM30COMBI WJIM OCTATOYHBIE TEJIbIIA.

VlcTHHHBIME TM30COMaMM Ha3bIBAIOT MEJIKME SJEKTPOHHOILIOTHBIE TeJblla, 00pa3yloyecs B
TUIACTUHYATOM KoMIulekce. [IummeBapurtesibHas (DyHKIMS TM30COM HAUMHAETCS TOJIBKO TTOCTIE CIIHSI-
HUS ¢ harocoMoi (harorUTUpyeMoe BEIIeCTBO, OKPYKEHHOE OMIMITUAHON MeMOpaHoO) 1 00pa3oBa-
HUs (paroM30COMbI, B KOTOPOU CMEIIMBAIOTCS (parolMTUpyeMblid MaTepuas U JTM30CoMasibHbIe (hep-
MeHTHI. [lociie 3Toro HauMHaeTCs paciierieHne OUOTIONMMEPHBIX COeIMHEHMI (DarolUTHPOBAHHOTO
MaTepraja Ha MOHOMEpPbl — aMHUHOKHCIIOTHI, caxapa. DT MOJIEKYJbl CBOOOIHO MPOHUKAIOT Yepes
MeMOpaHy (haroM30coMbI B THAJIONIIa3MY U 3aTeM YTUIIM3UPYIOTCS KJIETKOM — MIYT Ha 00pa3oBaHue
SHEPruy WM MOCTPOSHUE HOBBIX BHYTPUKJIETOUHBIX MAKPOMOJIEKYJISIPHBIX COEIMHEHHH.

Hekotoprle coequHeHrst He MOTYT ObITh pacIlervieHbl (pepMEeHTaMH JIM30COMBI U TOSTOMY
BBIBOJISITCSI M3 KJIETKM B HEM3MEHEHHOM BHJIE TIPY TIOMOIIM 9K30LMTO3a (TIporiecc oOpaTHbIi (haro-
UTo3y). BerecTsa IMMUAHON MPUPOABLI MPAKTUYECKU HE pacHIeIUISIoTcs: (hepMeHTaMu, a HaKaruiu-
BaIOTCA M YIUIOTHSIIOTCS B (haronmzocome. JlaHHble 00pa30BaHust ObLIM HA3BaHBl TPETUUHBIMHU JIN30-
COMaMU (MJIM OCTATOYHBIMU TEJbLIAMM).

B nporiecce ¢aronurosa u 9K30IMTO3a OCYIIECTBISETCS PELUPKYJIALNS MEMOpaH B KJIETKE:
npu (arouTo3e YacTh IUIa3MOJEMMBbl OTIIIHYpPOBBIBAETCS M 00pasyeT 00O0NI0UuKy (harocombl, MpH
9K30IIMTO3e 3Ta 000TOUKA BHOBb BCTPAUBAETCS B TIA3MOJIEMMY.
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IoBpexaeHHbIe, K3MEHEHHbBIE WM YCTapEeBIIe COOCTBEHHBIC OpraHe/Ibl KJICTKH yTHIIU3UPY-
I0TCS €10 TI0 MEXaHU3MY BHYTPHUKJIETOUHOro (haroiurosa ¢ MoMoIIIbIo JM30coM. BHavase 3tu opra-
HEJUTHI OKPYKAIOTCSl OWJIMITUIHONM MeMOpaHOH, 1 0Opa3yeTcsl BaKyoJlb — ayTodharocoma. 3ateM ¢ Heid
CJIMBAETCsI OJJHA WJIM HECKOJIBKO JIM30COM, U 00pasyeTcst ayTodaroim30coMa, B KOTOPOW OCYIIEeCTB-
JIsieCst TUAPOIMTHYECKOE PaCIeIIeHre OUOTIOIMMEPHBIX BEIECTB, Kak U B (Darojm3ocome.

JIn30ocombl coiepkaTcst BO BCeX KJIETKaX, OJHAKO B HEpaBHOM KoJtuecTBe. Crieluain3upoBaH-
Hble KJIETKH — MaKkpodaru — cogepkar B MUTOILIa3Me OOJIBIIIOE KOJIUYECTBO TIEPBUYHBIX M BTOPHUY-
HBIX JI30cOoM. OHM BBIMIOJHSAIOT 3allUTHYIO (DYHKIMIO B TKAHSIX, MOIVIOMIAIOT 3HAYUTEIBHOE YKCIIO
9K30T€HHbIX BEIIECTB — OAKTEPHIA, BAPYCOB, IPYIHX UyKEPOAHBIX areHTOB U MPOIYKTOB pacmiaza coo-
CTBEHHBIX TKaHEM.

Ilepoxkcucombl

ITepokcucomel — mukpotesnbiia muroriazMel (0,1-1,5 MKM), CXOIHBIE 10 CTPOEHUIO C JTM30CO-
MaMH, OTHAKO OTJIMYAIOTCS OT HUX TeM, UTO B UX MATPUKCE COAEPKATCS KPUCTATUIONOIOOHBIE CTPYK-
TYpBI, a cpein OeTKOB-(epMEHTOB COIEePKUTCS KaTajiaza, pa3pyliaiiias mepekruch Bogopoja, oopa-
3YIOITYIOCS] TIPY OKUCJIEHUM aMUHOKUCJIOT.

Puo6ocombl

Pubocombl — anmapaThl cuHTe3a OelKa U MOJMUIENTHIHBIX MOJIEKYII.

[No nokanu3anuu Moapa3aessioTCs Ha:

1) cBOOOIHBIC, (HAXOAATCA B FMAJIOIIa3Me);

2) HecBOOOIHbIE (WM MPUKPETUICHHBIE), — KOTOphIe cBsi3aHbl ¢ MemOpaHamu I1C.

Kaxnas pubocoma coCTOMT W3 Mayioi u OonbIon cyobequnuil. Kaxmas cyobequaniia puoo-
combl coctout n3 pudocomansHoit PHK u Genka — pubonykieonporenna. O6pasylorcs cyobeau-
HUIIBI B SIAPBIIIKE, a COOPKa B €IUHYI0 puOOCOMY OCYIIIECTBIISIETCS B IIUTOILIa3Me. [l cuHTe3a Oenka
OTIeJIbHBIE pUOOCOMBI C MTOMOIIBI0 MaTpuiHOM (MH(popMarmonHoi) PHK o0beanHsIOTCS B LIEMOYKH
pudocom — nonricoMsl. CBOOOIHBIE M MPHK PETUIEHHBIE pPUOOCOMBI, TOMUMO OTJIMUUS B VX JIOKAJTN3a-
1151, XapaKTEepU3YIOTCS ONpeeIeHHON (PYHKIIMOHAIBLHOU CIIeI(PIIHOCTBIO: CBOOOIHBIE PUOOCOMBI
CHHTE3UPYIOT OCJIKH.

KieTounsblil HeHTp

Knerounslii IEHTp — LIMTOLIEHTP, LIEHTpOcoMa. B Henensiueics: KjaeTke KJIeTOYHBIN IEHTP
COCTOMT U3 JIByX OCHOBHBIX CTPYKTYPHBIX KOMIIOHEHTOB:

1) pummocomsr;

2) ueHTpocdepsl.

Jluriocoma COCTOMT U3 ABYX LEHTPHOJIEH (MAaTepUHCKOM U JIOUEepHEl), paCONIOKEHHBIX MO
MPSIMBIM YTJIOM APYT K Apyry. Kaxaasi HeHTpHOIb COCTOUT U3 MUKPOTPYOOUeK, 00pa3yIoNIUX MOJIBII
mHAp, quamerpoM 0,2 MM, ymHOou 0,3-0,5 MKkM. MUKpOTpyOOUKH OOBEAUHSIOTCS B TPUILICTHI
(o Tpu TpyOOuKM), 00Opa3ysl Bcero AeBsATh TpUILIETOB. LleHTpocdepa — GecCTpyKTypHBIH Y4acTOK
THQJIOTUIA3MBI BOKPYT AUTUIOCOMBI, OT KOTOPOTO PaIMapHO OTXOAAT MUKPOTPYOOUKH (IO TUITY JTy4UH-
croil cepsr).

DYHKIIMU TUTOLIEHTpA:

1) oOpa3oBaHMe BepeTeHa JiesieHus B podase MUTO3a;

2) y4actue B (pOpMUPOBAHUHM MUKPOTPYOOUEK KJIETOUHOTO KapKaca;
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3) BBITOJTHEHHE POJTH OA3MCHBIX TENel] PECHUYEK B PECHUTYATHIX MUTEIUATBHBIX KJIETKAX LIeH-
TPUOJIH.

[TonoxxeHue ueHTpUONEH B HEKOTOPBIX SMUTETUAIBHBIX KJIETKAX ONpelesisieT UX IMOJSPHYIO
g depeHIIpPOBaHHOCTb.

MukpoTpyoouku

MUuKpOTpYOOUKH — TMOJIble IUIMHAPH (BHEIIHUA AUaMeTp — 24 MM, BHYTpeHHUH — 15 um),
SIBJISIIOTCSI CAMOCTOSITEJIBHBIMU OpraHe/ulaMu, o0pasysi nuTockener. OHU TakKe MOTYT BXOIUThH B
COCTaB JIPYTHX OpraHesT — IIEHTPUOJIEH, PeCHUYEK, KTyTHKOB. CTEHKa MUKpPOTPYOOYEK COCTOMT
13 TI00yIsipHOrO Oeika TyOyJIMHA, KOTOPBIM 00pa30BaH OTAETbHBIMU OKPYIJIBIMU O0Opa30BaHUSMU
r100yabl qaMeTpoM 5 HM. [7100ys1bl MOTYT HaXOAMThCS B TMANIOIIIa3Me B CBOOOJHOM COCTOSIHUM
WIN COEIUHSTHCS MEKAy coOOH, B pesynbrare 4ero (hopMHUpYIOTCS MUKPOTPYyOOuku. OHM MOTYT
3aTeM BHOBb pacriaiaThCsi Ha 1100ysbl. TakuM 06pa3om (OpMHUPYIOTCS U 3aTeM pacnagaloTcsl MUK-
pOTpyOOUKH BepeTeHa AesieHus B pasHble (a3pl MuTo3a. OIHAKO B COCTaBe EHTPUONIEH, peCHUUEK
Y KTYTHMKOB MUKPOTPYOOUKH SIBJISIIOTCS YCTOMUMBBIMU 00pa3oBaHUsIMU. Bosbias yactb MUKPOTpY-
Oouek y4acTByeT B (pOPMHUPOBAHMU BHYTPUKJIETOYHOTO KapKaca, KOTOPbI MOIIEPXKUBAET (popmy
KJIETKH, OOYCJIOBJIMBAs OMpe/e/ieHHOe MONOKEeHNe OpraHe/lyl B IIMTOIUIa3Me, a Takke Mpeaonpesie-
JISIeT HarpaBJieHNe BHYTPUKJIETOUHBIX MepeMeleHni. beku-TyOyarHbl He 0071a1a10T CIIOCOOHOCTHIO
K COKpAIIIEHHIO, CJIeI0BATEIbHO, M1 MUKPOTPYOOUKHM HE COKpaIaTcs. B coctaBe pecHUUYeK U Kry-
THKOB ITPOMCXOIUT B3aMMOJEHUCTBIE MUKPOTPYOOUEK MEXIy COOOH, X CKOJIBKEHHE JPYT OTHOCH-
TEJIbHO JIpyTa, YTO 00ECHeYnBaeT ABMKEHUE STUX OpraHesll.

Mukpo¢udpuiibI

MuKpopuOpusUTBHl (MTPOMEKYTOUHBIE (PUIIAMEHTBI) TPEICTABIISAIOT COOOW TOHKME HEBETBSIIIU-
ecsi HUTH.

B ocHOBHOM MHKpPOGUOPUIIBI JIOKATU3YIOTCS B KOPTUKAIBLHOM, (MOAMEMOPAHHOM) CJIoe
uToruia3Mel. OHHM COCTOST U3 OeJTKa, KOTOPBI B PA3IMYHBIX MO KJIACCy KJIETKaX UMEET Onpe/esieH-
HYIO CTPYKTYPY (B SMUTETUAIBHBIX KJIETKAX — 9TO OEJIOK KepPaTHH, B MBIIIIEYHBIX KJIETKaX — JECMUH).

®dyHKIMOHATIBHAS POJIb MUKPO(PHOPUIIT — yUacTBOBATH HAPSAAY C MUKPOTpyOOUuKamu B ¢hop-
MHUPOBAHUH KJIETOYHOTO KapKaca, BHITIOIHSISI OMIOPHYIO (DYHKIIHUIO.

MuKpOTpYOOUKH MOTYT OOBEAMHATHCS B IMyYKH M OOPa30BBIBATH TOHO(PUOPHILIBI, KOTOpPHIE
paccMaTpUBAIOTCS KaK CaMOCTOSITEIIbHbIE OPraHesUIbl U BHITOJIHSIOT OMOPHYIO (DYHKITHIO.

MukpoduiramMmeHTbI

MukpoduiaMmeHThI — elie 0ojiee TOHKHE HUTYATBIE CTPYKTYPHI (5—7 HM), COCTOSIIIINE U3 COKPa-
TUTEJIbHBIX OEJTKOB (aKTWHA, MUO3WHA, TPOIIOMUO3MHA).

MukpoduiaMeHTh! JIOKAJTM3YIOTCSI B OCHOBHOM B KOPTUKAQJIBHOM CJIO€ LIUTOIIA3MBI.

B coBokymHOCTH MUKpPO(UIAMEHTBI COCTABIISIIOT COKPATUTESIBHBIN ammapar KJIeTKu, odecre-
YUBAIOUIUI Pa3JIMYHble BU/IbI IBUKEHUN: TIepeMeIleHUue OpraHesil, TOK Majioria3mMbl, U3MEHEHHE
KJIETOYHOW TIOBEPXHOCTH, 00pa30BaHUE TICEBIONOANY U TIEpEMEIlIeHUE KIIETKH.

CkoruieHre MUKPO(HIAMEHTOB B MBIIIEYHBIX BOJIOKHAX 0Opa3yeT CrelualibHbIe OpraHesuTbl
MBIITIIEYHON TKaHU — MUO(PUOPUILITHL.
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Brarouennsa

BxiioueHrnsi — HENOCTOsSIHHBIE CTPYKTYPHBIE KOMIIOHEHTHI LMTOIUIa3Mbl. Kiaccudukanus
BKJIIOUEHUIA:

1) Tpocpuueckue;

2) CEeKpeTOpHBIE;

3) 9KCKPETOpHBIE;

4) MUrMeHTHBIC.

B mpornecce xu3HenesATeNbHOCTH KJIETOK MOTYT HaKallJIMBaThCsl Cly4yallHble BKJIIOYEHUS —
MeTUKaMEHTO3HbIE, YACTHUKU PA3IMYHBIX BEIIECTB.

Tpoduueckre BKIIOUEHUs — JIEUUTUH B SUIEKJIETKAX, TIMKOTeH WX JIMIUIbL B PA3TMYHBIX
KJIETKaX.

CekpeTopHbIe BKJIOUEHUSI — 3TO CEKPETOPHBIE TPaHyJIbl B CEKPETUPYIOMIMX KJIeTKax (Hampu-
Mep, 3MMOTEHHBIE TPaHyJIbl B ALIMHO3HBIX KJIETKAX MOKETYIOYHOM KeJIe3bl, CEKPETOPHBIE I'PAHYIIbI
B PA3JIMYHBIX SHIOKPUHHBIX KJIETKAX).

DKCKPETOPHBIE BKIIIOUEHH ST — 3TO BEILIECTBA, KOTOPbIe HEOOXOANMO YIAIUTh U3 KJIETKU (Hanpu-
Mep, rpaHy/Ibl MOYEBOW KUCJOTHI B MUTEINH NMOYSUHBIX KAHAJIBLIEB).

[TurMeHTHBIE BKJIIOUEHHS — MEJIaHUH, TeMOIJIOOWH, JUMO(YCIUH, OUTMPYOUH. DTU BKJIIOYE-
HUS1 IPUJIAIOT KJIETKE, KOTOpasi UX COOEPKUT, OIPE/ICIEHHYIO OKPACKY: MEJTaHUH OKPAILIMBAET KJIETKY
B UEpHBIN WM KOPUYHEBBIN I[BET, TEMOIJIOOUH — B JKEJITO-KPACHBIA, OMIMPYOUH — B xenTbiid. [Tur-
MEHTHBIE KJIETKU COAEPKATCS TOJNbKO B ONPEAETIEHHBIX TUIAX KJIETOK: MEJIaHUH — B MEJIaHOLMUTaX,
reMOIJIOONH — B SpUTpoHTax. JIunodyciyt, B OTIMYKME OT APYTUMX YKa3aHHBIX TMTMEHTOB, MOKET
cofepKaThCcsi BO MHOTUX TUMaX KJIeTok. Hanmnyue nunogyciimaa B KJieTkax (0COOEHHO B 3HAYMTEITb-
HOM KOJIMYECTBE) TOBOPUT O CTAPEHUM U (DYHKIIMOHAJIBHOW HETIOJTHOLIEHHOCTH.
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Tema 5. Mopdosiorust u pynkun sapa. Penpoaykiust KJieTok

B opranusme yesioBeka conepkKarcs TOJIBKO 9yKapuOTUYECKUE (S1IEpHbIE) TUIIBI KJIETOK. besb-
sIIEpHbIE CTPYKTYPBI (SPUTPOIUTHI, TPOMOOLIUTHI, POTOBbIE YEIITYHKH) SIBJISIIOTCS] BTOPUYHBIMH 00pa-
30BaHMSAMHU, TaK KaK OHM 00pa3yloTcs U3 SIIEPHBIX KJIETOK B pe3yJibTaTe ux crenrduueckon nudde-
PEHLIMPOBKHU.

BonbIIMHCTBO KIIETOK CONEPAKUT OIHO AP0, JMILIL PEIKO BCTPEYAIOTCS ABYXAIEPHBIE U MHO-
rosiiepHble KiaeTku. Popma sijipa yaiie Bcero okpyias (cpepruyeckast) Wiy oBajibHasi. B 3epHUCTBIX
JIEAKOIMTAX SAPO MOApa3essieTcsl Ha cerMeHThl. JokanmsyeTces ssapo 0OBIYHO B IIEHTPE KJIETKU, HO
B KJIETKaX MUTETUATBHON TKAHU MOXKET ObITh CABUHYTO K 0a3aJIbHOMY TOJTIOCY.

CTpyKTypHBIE 27IEMEHTHI SIpa YETKO BBIPAKEHBI TOJIBKO B ONPENEJICHHBIN NIEPUOJ, KIIETOUHOTO
LuKJa — B uHTepasy. B nepuon nenenus kieTku (MUTO3a WM Me03a) POUCXOAAT BbIPaKEHHbIE
M3MEHEHHsI CTPYKTYP KJIETOK: OIHM MCUE3aI0T, APYTUe 3HAUUTEIILHO MTPEe0OpasyIoTCsl.

CTpyKTypHbIE 3J1€eMeHThI spa

CTpyKTypHBIE JIEMEHTHI sI/Ipa, MepeUnCIeHHbIE HIKE, OBIBAIOT XOPOIIIO BHIPAKEHBI TOJIBKO B
uHTepdase:

1) xpomaruH;

2) SIIPBIIIKO;

3) kapuoIa3ma;

4) kapuosemma.

Xpomamun TIpeACTaBIIsIET COOOH BEIIECTBO, XOPOIIIO BOCIIPUHUMAIOIIEE KPACHTEIh (XpOMOC),
OTKYJIa ¥ IIPOM3OIILIO €T0 Ha3BaHKe. X POMaTUH COCTOUT U3 XPOMATUHOBBIX (PUOPHILT TOMIMHON 20—
25 KM, KOTOpBIE MOTYT PaclojiaratbCsl B sIAPE PHIXJIO WM KOMITAKTHO.

Ha stOM OCHOBaHMM MOXHO BBIJEJIMTH 9YXPOMATHH — PBIXJIbIA (WJIM JEKOHAEHCUPOBAHHbIN)
XpOMaTuH, c1ab0 OKpAIIMBAEMbIi OCHOBHBIMU KPACHUTEJISIMH, M TETEPOXPOMATUH — KOMITAKTHBIH
(MM KOH/IEHCUPOBAHHBIN) XPOMATHH, XOPOIIIO OKPAIIMBAEMbII OCHOBHBIMH KPACUTENISIMH.

[Tpu MOArOTOBKE KJIETKU K ACJIECHUIO B sIpe MPOUCXOAUT CIIMPATU3AINS XPOMATUHOBBIX (hUO-
PUJUT M TIpeBpallleHre XpoMaTiHa B XpoMocoMmbl. [locre nenenus B siapax I0YepHUX KJIETOK MPOUC-
XOAUT JECIUpaIN3alvsl XPOMAaTHHOBBIX (PUOPHIII, U XPOMOCOMBI CHOBA MPeoOpas3yloTcsi B XpoMa-
THH. TakuM 00pa3oM, XpOMaTHH U XPOMOCOMBI SIBJISIIOTCS Pa3IMYHBIME COCTOSTHUSIME OTHOTO U TOTO
e BelIecTBa.

[o XxumMryeckOMy CTPOSHHIO XPOMATHUH COCTOUT U3:

1) ne3okcupudonykIenHoBou kucaotel (JHK) — 40 %;

2) 6enkoB — okosio 60 %;

3) pubonyksenHoBor kuciaotel (PHK) — 1 %.

SInepHble OeKU TIpeICTaBIeHbl AByMS (DOpMamu:

1) meaouHsIMU (TUCTOHOBBIME) Oenikamu — 80-85 %;

2) kuciapivMu Oenkamu — 15-20 %.

I'ucronobie Genku cBsizanbl ¢ JIHK 1 06pa3yioT ne30KCHHYKIICOMTPOTEn I, MPEICTABISIONIAIA
co00i1 XpOMaTHHOBBIE (PHOPUILIIBI, OTUETIIMBO BUAMMBIE TP JIEKTPOHHON MUKpockoruu. Ha ornpe-
JEEeHHBIX YY4acTKaxX XpOMaTHHOBBIX (pHOpMILT ocyiecTsisiercs: Tpanckpurims ¢ JJHK Ha pazmu-
uele PHK, ¢ momoripio 4ero B mocieyomeM MPOUCXOIUT CUHTE3 OeTKOBBIX MOJIeKyIl. [Iporiecch
TPACKPUIIIIMY B SIIpE OCYIIECTBIISIIOTCS TONBKO HAa CBOOOIHBIX XPOMOCOMHBIX (prOpmiIiax, T. €. Ha
yxXpomaTuHe. B KOH/IeHCMPOBaHHOM X pOMAaTHHE STH MPOLIECCHI HE OCYIIECTBIISIIOTCS, TOITOMY TeTe-
POXPOMATHH Ha3bIBAIOT HEAKTUBHBIM XPOMATHHOM.
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CooTHollIEHHE 3yXpOMaThHA M TeTepoXpoMaTvHa SIBJsETCS IOKa3zaTeleM CUHTETHMYECKON
aKTUBHOCTH KJIeTKH. Ha XpoMaTrHOBBIX (hubpriuiax B S-niepriofe nHTepdasbl OCyIIeCTBISETCS pety-
mkarms JJHK. 91y nporiecchl MOTyT MpoTeKaTh Takke U B T€TEPOXPOMATHUHE, HO 3HAYUTENIBHO
JOJIBLLIE.

Aopvuuro — cpepudeckoe odpazoBanue (1-5 MKM B quamMeTpe), XOpOIIIO BOCIPUHUMAIOITIEeEe
OCHOBHBIE KpaCUTENIN M pacriojiaraiouieecs Cpeid XxpoMarvHa. B oflHOM siipe MOXeT colepkarbes
oT 1 1o 4 u gaxe Oonee s/ApHIIIEK. B MOJOABIX U YacTO AENSIMXCS KJIETKaX pasMep SAPHIIEK U
MX KOJIMYECTBO YBEJIMUYEHBI. SIIPHIINIKO HE SIBJISIETCS CaMOCTOSITENIbHON CTPYKTYypoil. OHO hopmupy-
eTcsl TONbKO B MHTEp(dase, B ONPEJEJICHHbIX YYaCTKaX HEKOTOPhIX XPOMOCOM — SIPBIIIKOBBIX Opra-
HU3aTOpax, B KOTOPBIX COAEpPKATCS TeHbI, KOOUpyIomme Mojekyay pudoocomansHoii PHK. B o6mna-
CTU SAJPBILIKOBOIO aHaJIM3aTopa ocyecTsiasercsa Tpanckpunuus ¢ JHK. B anpeiike npoucxoaur
coenuHenre pudbocomaibHoi PHK ¢ 6enkoM u oOpa3zoBaHue cyObeqMHUIBI pPUOOCOMBI.

MU KPOCKOIMYECKH B SIIPHIIIKE PA3THYAIOT:

1) puOPUIUTAPHBIA KOMIIOHEHT (JIOKQJIM3YeTCsl B IIEHTPAIbHOW YacTH SIAPBIINIKA M TIPE/ICTaB-
asieT cobort HUTH prOoHykJeonpotenaa (PHIT));

2) rpaHy/IsipHBIA KOMIIOHEHT (JIOKQJIM3YeTCsl B IEpU(epUUYECKOil YacTH S/PBIIIKA U TPE/ICTaB-
JIsieT coO0oM CKOTUIeHHEe CYOBeTUHHIT PUOOCOM).

B npodaze muTo3a, KOoraa MpoOMCXOAUT CHMPATU3AIMsI XPOMATUHOBBIX (pUOPUILT U 0Opa3o-
BaHMEe XpoMocoM, mporiecchl TpaHckpuniuu PHK u cunTe3a cyObenuHuIpl pubocoM MpeKparia-
I0TCSI, SIIPBIIKO Mcye3aeT. [1o OKoHUaHWM MUTO32 B s1/Ipax BHOBb 0OPAa30BaHHBIX KJIETOK TPOUCXOIUT
JEKOHIEHCAIUSI XPOMOCOM, TIOSIBJISIETCS SIIPBILLKO.

Kapuonnaazma (HykJeoruia3Ma Wid ssaepHBIA COK), COCTOUT U3 BOJIbI, OSJTKOB U OEJTKOBBIX KOM-
IUIEKCOB (HYKJIEONPOTEUIOB, ITIMKONPOTENIOB), AaMUHOKHUCIIOT, HYKJIEOTUIOB, caxapoB. Ilox cBero-
BBIM MUKPOCKOIIOM KapHoIia3mMa OeCCTPyKTYpHA, OJHAKO NP JMEKTPOHHON MUKPOCKOIHMHU B HEH
MOXHO OOHAPYKHUTh MEJIKHE rpany’isl (15 HM), cocTosime u3 puOOHYKJIeoNnpoTen10B. benku kapro-
TUIa3MBI SIBJISIIOTCS B OCHOBHOM OeJTkaMH-(pepMeHTaMH, B TOM 4uciie (pepMEeHTaMU TIIUKOIN3a, OCY-
IIECTBIISIIOIIMMU pacIleryieHre YIieBoAoB ¢ oopasoBanreM ATO.

HerucroHnoBsie 6esiku (KUcibie) 00pa3yloT B SAPE CTPYKTYPHYIO CETh (sIepHBIN OETKOBbIN MaT-
PUKC), KOTOpasi BMECTE C SIIEPHON 0OOJIOUKOM MPUHUMAET YYacTUe B CO3JaHUM BHYTPEHHEH Cpe/ibl.

[Tpu yyacTum Kapuoruia3mMbl OCYIIECTBIISIETCS: OOMEH BEIIECTB B si/Ipe, B3aMMOJIECHUCTBUE sipa
Y [IUTOILJIa3MBbl.

Kapuonemma — sinepHasi 000JIOUKa, KOTOpasi OTHEJSIET CONEPKUMOE siipa OT HUTOIIa3MBbl
(GapbepHas (byHKIIHUS), B TO e BpeMsi 00ecrieurBaeT peryIupyeMblii OOMEH BEIIECTB MEKIY SAPOM
Y LIUTOIIa3MOM. SepHasi 000I0UKa MPUHUMAET yJacThe B (PUKCALIMM XpOMaTHHA.

Kapuonemma coctouT u3 AByX OMIMIMIHBIX MEMOpaH, BHEIITHEH 1 BHYTPEHHEH sIICPHbIX MEM-
OpaH, pa3eieHHbIX MEPUHYKIeapHbIM MpocTpaHcTBoM ImpuHoi 20-100 uM. B kapuonemme nme-
fotcst opsl quaMerpoM 80-90 HM. B obGnacti mop BHENIHsISE M BHYTPEHHSIS siiepHbe MEMOpPaHbI
NepeXOAAT IPYT B Apyra, a IEpUHYKJIEapHOE POCTPAHCTBO OKa3bIBAETCS 3aMKHYTHIM. [IpocBeT nopsl
3aKpBIBACTCS CMEIMATBHBIM CTPYKTYPHBIM OOpa30BaHMEM — KOMIUIEKCOM TOpPbI, KOTOPBIA COCTOUT
u3 (pUOPWIISIPHOTO U T'PaHYJISIPHOTO KOMITOHEHTOB. [ 'paHy IsIpHBII KOMIIOHEHT IMpEe/CTaBlIeH Oell-
KOBBIMU TpaHyJlaMH JUAMETPOM 25 HM, pacrojiaraioliMMKCs Mo Kpaio 1opsl B 3 psga. OT Kax1oi
rpaHyibl OTXOIAT (PUOPUIUIBI M COEAMHSIOTCS B LIEHTPAJIBbHOM I'paHyJie, pacrioyaraiomencs B eH-
Tpe nopbl. KoMiuieke nopsl urpaet posib auadpparmsl, peryivpyolleil ee MpoHULaeMoCTb. Pazmepsl
MOPbl CTAOUJIbHBIC [UIsI JAHHOTO THUIA KJIETKH, HO YKCIIO TIOP MOXET MEHSAThCs Ipu ee auddepeH-
uupoBKe. B snpax criepmMaro3ouoB NOpbl OTCYTCTBYIOT. Ha Hapy:KHO#M MOBEPXHOCTH SIEPHON MEM-
OpaHbl MOTYT JIOKAJIM30BAThCS TMPHUKpEIUIeHHble pubocoMbl. Kpome Toro, HapyxkHas siiepHast MeM-
OpaHa MOXeT MpojokaThes B KaHasl DIIC.

dyHKIMY sIIep COMAaTUYECKUX KIIETOK:

1) XpaHeHue reHeTryecKkoi NH(pOpPMaIH, 3aKOUpoBaHHOM B Monekynax [JHK;
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2) penapauus (BoccraHoienue) mosiekyn JJHK nocie ux noBpexaeHusi ¢ moMoIipio Crieru-
QJIbHBIX penapaTUBHBIX (PEPMEHTOB;

3) peaymukanus (yasoenue) JJHK B cunTeTnyeckom nepuoae uHrepgassl;

4) nepenava reHeTUYECKON UH(pOPMAITMK TOUYEPHUM KJIETKaM BO BpeMsl MUTO34;

5) peanuzanus reHeTHdeckor uHpopmarmu, 3akoaupoanHor B JIHK, mis cuHTe3a Genka u
HeOeTKOBBIX MOJIEKYJT: 00Opa30BaHue armapaTa OeJIKOBOro cuHTe3a (MHMOPMAaIMOHHOMN, pruOOCcOMaTh-
Hol 1 TpaHcnopTHbIX PHK).

OyHKIIUY s1JIEP MOJOBBIX KJIETOK:

1) XpaHeHue reHeTHYecKoi NH(POPMALH;

2) nepeiavya reHeTUYeCcKor MH(GOPMAITUU TTPU CIIMSTHUM )KEHCKUX U MYKCKHX TTOJIOBBIX KJIETOK.

KieTounbiii (;KkM3HEHHbII) UK

Knerounsiii (M1 )KU3HEHHBIN) LUK KJIETKU — BPEMsI CYILIECTBOBAHMUS KJIETKU OT JIEJICHUs JI0
CJIE/IYIOIIETO JIeIEHUsI WK OT JIeJIeHUsI 0 CMepTU. [Ij1si pa3HBIX TUTIOB KJIETOK KJIETOYHBIN IIUKJI pa3-
JIMYEH.

B oprannzme mMuIeKONUTAIOIINX U YEJIOBEKA Pa3IMyaloT CJAEIYIOUIME TUIbI KJIETOK, JIOKAJIU3Y-
IOIIMECS] B Pa3HBIX TKAHSX U OpraHax:

1) yacro pensmuecss KiaeTku (MaoaudpepeHIMpOBaHHbIE KJIETKU SMUTENUs KUILIEUYHUKA,
Oa3aJIbHBIC KJICTKN);

2) penKo Aessmecs KJIeTKU (KJIeTKU MeYeH — IenaTolUThl);

3) Henensiuecs KJIETKU (HEpBHbIE KJIETKU IIEHTPAIbHOM HEPBHOW CHUCTEMbI, MEJAHOIUTHI U
ap.).

ZKM3HEHHBIN MK Y TUX KJIETOUHBIX TUTIOB Pa3IMYeH.

JKM3HEHHBIN IIUKJT Y YaCTO JEJSIIUXCS KJIETOK — BpeMsl UX CYIIECTBOBaHMS OT Havasa Jelie-
HUS JI0 Cceylomero aesieHus. ZKU3HeHHbIN UK TAaKUX KJIETOK HEPEAKO HA3bIBAIOT MUTOTUUECKUM
LIAKJIOM.

Tako¥i KJIETOYHBIN HUKJI TOAPA3IEISAETCS Ha JIBa OCHOBHBIX MEPHO/IA:

1) MuTO3 (MK TIEpUOA IENICHHUS )}

2) unrepdazy (IPOMEKYTOK KU3HU KJIETKU MEXKY ABYMs JIEIEHUSAMMU).

Beiensior 1Ba OCHOBHBIX CIOCO0A pa3sMHOKEHHUsI (PETIPOIYKINH) KJIETOK.

1. Muto3 (KapyuoKeHe3) — HENPsAMOE JIEJIEHUE KJIETOK, IIPUCYIIEe B OCHOBHOM COMaTHYECKUM
KJIETKaM.

2. Meiio3 (penyKIIMOHHOE JEJIEHNE) XapaKTEePEH TOJIBKO JJIsI MOJIOBbIX KJIETOK.

NmeroTcs onvcaHus U TPeThero criocoda JefieHr sl KJIETOK — aMuTo3a (VITH MPSAMOTo JeJIeHus ),
KOTOPOE OCYIIECTBIISIETCS IyTeM MEPETSIKKU SIpa U IMTOIUIA3MbI ¢ 00pa30BaHUEM JBYX JOUYSPHUX
KJIETOK WJIM OJIHOM JIByXsiiepHOM. OJTHAKO B HACTOSIIIIEe BPeMsI CUUTAIOT, YTO AMUTO3 XapaKTepeH JJIs
CTapbIX U JIETEHEPUPYIOIIUX KJIETOK U SIBJISETCS OTPAKEHUEM MAaTOOTMU KJIETKH.

VKkazaHHble /1Ba criocoda AeeHnsl KJIETOK MOAPa3/esIoTCs Ha (pa3bl UM MEPHOIbI.

Muro3 nonpaszensiercs Ha 4eTsipe (pasbl:

1) npodasy;

2) metadazy;

3) anadasy;

4) tenodaszy.

[Tpodaza xapakrepusyercss MOpGOJOrMUECKUMU U3MEHEHUSIMU SIAPA U [IUTOTLIA3MBI.

B siape npoucxoast crneyiomye npeodpa3oBaHus:

1) KoHzeHCaIMs XpoMaTHHa M 00pPa30BaHUE XPOMOCOM, COCTOSIIIIMX U3 IBYX XPOMATH/;

2) UCYE3HOBEHUE SIIPHIIIIKA;

3) pacnaj KapuoJeMMBbl Ha OT/IEJIbHbIE ITY3bIPbKHU.
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B muronnasme npoucxonsr ciaeayronme n3MeHeH s :

1) peaymukanus (yaBOeHHUE) LEHTPUOJIEN U PACXOKIEHUE UX K TPOTUBOIOIOKHBIM MOJII0CAM
KJIETKHU;

2) popmupoBaHue U3 MUKPOTPYOOUEK BepeTeHa JIeIeHUS;

3) penykmms 3epauctoit DIIC 1 Takke yMEHbIIEHHE YHC/Ia CBOOOIHBIX M TPUKPETUICHHBIX
prodocoMm.

B meracdaze npoucxonut cieayoiee:

1) o6pazoBanue MeTada3zHON IIACTUHKY (MM MAaTEPUHCKOM 3BE3/Ibl);

2) HeroHoe 000COOIeHNE CECTPUHCKUX XPOMATHT APYT OT JIpyTa.

Il aHadbazbl XapakTepHO:

1) monHOE pacxoXkJIeHUe XPOMaTH U 00pa30BaHUE IBYX PABHOIEHHBIX AMIONBHBIX HAOOPOB
XPOMOCOM;

2) pacxoxaeHre XpOMOCOMHBIX HAOOPOB K MOJII0OCAM MUTOTUYECKOTO BEPETEHA M PACXOKICHUE
CaMUX IOJIOCOB.

Jns1 Tenodasbl XapakTepHBbI:

1) nekoHIeHCcAIMS XPOMOCOM KaXk/I0r0 XpPOMOCOMHOTO Ha0Opa;

2) popMHUpOBaHKE U3 ITy3bIPHKOB SAEPHON OOOIOUKH;

3) uuroToMusl, (NMEpeTsKKA IBYX IEPHOM KJIETKU Ha ABE I0YEPHUE CAMOCTOSITE/IbHBIE KJIETKN);

4) nosiBiieHNE SAPBIIIEK B JOYEPHUX KJIETKAX.

WNuTepdasy nogpasaensior Ha Tpy Neproja:

1) I = J1 (wnu npecuHTETUYECKUI TIEPUO]);

2) I - S (w1 cUHTETUYECKUiA);

3) Il - J2 (uau MOCTCUHTETUYECKUI TTePHUOT).

B npecunTeTrUeCKOM NEpUOJE B KJIETKE MTPOUCXOIAT CAEIYIOLINE TPOLIECCHI:

1) ycunenHoe (hopMHpPOBaHKUE CUHTETUYECKOTO armnapara KJIeTKH — yBelIndeHHe yrcia pudo-
com u pazmunbix BuoB PHK (TpancnioprHoi, nH(GOpMAITMOHHON, pOOCOMAIBHON);

2) ycusneHue cuHTe3a Oeika, HeOOXOAUMOTO /I POCTa KJIETKH;

3) MOAroTOBKA KJIETKU K CUHTETUYECKOMY MEepHOIY — CUHTE3 (DEpPMEHTOB, HEOOXOAUMBIX IS
oOpazoBanus HOBbIX Monekyn JTHK.

JlJI1 CHHTETHYECKOr0 IIEpUoAa XapakTepHo yasoeHue (penyrumkanusa) JHK, yro npusogur k
YIBOGHUIO TUIOWAHOCTU JUIJIONJHBIX SAEP U SBJISIETCS 00SI3aTe/IbHBIM YCJIOBHEM 151 ITOCTIELYIOIIEro
MUTOTHYECKOTO JEJICHUs KJIETKU.

[TocTtcuHTeTMYECKMI IEPUOJL XapaKTepU3yeTcsl yCUIIEHHBIM cuHTe30M nH(popmatmonnoit PHK
Y BCEX KJIETOUHBIX OEJTKOB, 0COOEHHO TYOYJIMHOB, HEOOXOAMMBIX /17151 (DOPMHUPOBAHM I BEpETEHa Jielie-
HUSI.

Knerku HEKOTOpBIX TKaHeW (Hampumep, rernarolyThl) O BBIXOE U3 MUTO3a BCTYHAIOT B Tak
HasbiBaeMblil JO-niepros;, BO BpeMsi KOTOPOrO OHU BBIMOJIHSIIOT CBOM MHOTOYMCIIEHHbIE (DYHKIIU B
TEYeHUe psja JIeT, IPU STOM HE BCTyNasl B CUHTETMYECKUil nepuod. TosbKo MpH onpeaeaeHHbIX
00cTOsATENbCTBAX (IIPU MOBPEKICHUN WM yIAJICHUM YaCTH MeYeHH) OHM BCTYMAIOT B HOPMaJIbHbIN
KJIETOUHBIN UK (MM B CUHTeTUYeCcKUi nepuon), cunre3upys JHK, a 3atem MutoTruecku aensarcs.
7KY3HEHHBIN UK TAKUX PEIKO ASNSIIUXCS KJIETOK MOXHO MPEICTABUTh CIIEAYIONIMM 00pa3oM:

1) muroz;

2) J1-nepuon;

3) JO-nepwuon;

4) S-niepuon;

5) J2-nepuon.

BonbIIMHCTBO KJIETOK HEPBHOM TKaHU, OCOOCHHO HEHMPOHBI LIEHTPATbHON HEPBHOW CHUCTEMBI,
10 BBIXOJIE M3 MUTO3a ellle B SMOPUOHAIIBHOM NIEpHO/IE B IAJIbHEHIIIEM He AeSITCS.

7KU3HEHHBI LIMKJI TAKUX KJIETOK COCTOUT U3 CIIEAYIOIIMX MEPUOIOB:

23



A. JlykoBkmHa. «IlomHeiit kype 3a 3 mHs. ['ucronorus»

1) muto3a — I nepuon;

2) pocra — II nepuon;

3) nnurenpHOrO (pyHKUMOHUpoBanHus — 111 nepuon;

4) crapenus — IV nepuon;

5) cmeptu — V niepuof.

Ha npotskeHnn qymTenbHOro KU3HEHHOTO IIUKJIA TAKKE KJIETKU IOCTOSTHHO PETEHEPUPYIOT 1O
BHYTPHUKJIETOUHOMY THUITy: OSJIKOBbIC U JIUMHIHBIE MOJIEKYJIBI, BXOASIIME B COCTAB Pa3HOOOPa3HBIX
KJIETOYHBIX CTPYKTYP, TOCTENIEHHO 3aMEHSIIOTCSI HOBBIMHU, T. €. KJIETKY NIOCTeNeHHO OOHOBIIsoTCs. Ha
MPOTSKEHUH KU3HEHHOTO LIMKJIA B UUTOIUIA3ME HEENAIIMXCS KJIETOK HaKaIuIMBAIOTCS pa3MyuHbIe,
MIPEkK/Ie BCETO JIMIUIHBIE BKJIIOUEHNUS], B YACTHOCTU JIMIO(MYCUMH, paccCMaTpUBaeMblii B HACTOsIIEE
BpeMs KaK IMUTMEHT CTapeHusl.

Meiio3 — crioco0 eneHust KJIETOK, MPU KOTOPOM IMPOUCXOAUT YMEHbIIIEHHUE YKCIa XPOMOCOM B
JOUYEpHMX KJIETKax B 2 pa3a, XapakTepeH JUIs MOJIOBbIX KJIETOK. B maHHOM criocoOe JeseHus OTCyT-
cryer penyrmkanusa JHK.

Kpome MuTo3a 1 Meiio3a, BbIAEIAETCS TAKKE SHAOPENPOLYKIIMS, HE PUBOASAIIAS K YBEJINYe-
HUIO KOJIMYECTBA KJIETOK, HO CIIOCOOCTBYIONIAS YBETMYECHHUIO KOJMUECTBA PAOOTAIOIINX CTPYKTYp U
yCHJICHUIO (DYHKIIMOHATBHON CTTIOCOOHOCTU KJICTKH.

Jl71s1 JaHHOTO crIoco0a XapaKTepHO, UTO MOCJIe MUTO3a KJIETKM CHavasa BCTynaioT B J1-, a 3atem
B S-niepuon. OaHako Takue kiaetku nocie yasoenus JJHK He Bcrynaior B J2-niepuon, a 3aTemM B MUTO3.
B pesyabrare 31010 Kommuectso JHK craHOBUTCA yBEIMYEHHBIM BIBOE — KJIETKA IPEBPAILACTCS B
nouIuionHyo. IlonumnionHpie KJIETKU MOTYT BHOBb BCTYNAaTh B S-TIEPUO/], B PE3YJIbTATE YEr0 OHU
YBEJMUMBAIOT CBOIO TUIOWAHOCTb.

B nonumiionHeIX KJIETKAaxX yBEIMUUBAETCS pa3Mep AApa U LIUTOIUIA3MBbI, KJIETKU CTaHOBATCS
rurnierpopupoBaHHbBIMU. HekoTopble nonumionansle kietku nocne penyrvkanvu JHK Berynator
B MUTO3, OJJHAKO OH HE 3aKaHUMBAETCs LIMTOTOMMEN, TaK KaK TaKUe KJIETKU CTAaHOBSTCS IByXbSAEP-
HBIMHU.

Takum 00pazoM, IpY SHAOPENPOAYKIIMU HE MPOUCXOAUT YBEJIMUESHHUsI YMCIa KIIETOK, HO yBe-
munBaeTcs kommuectBo [JJHK 1 opranes, cienoBatesnbHO, M (DyHKIIMOHATIBHAS CIIOCOOHOCTD MOJUTI-
JIOUJTHOM KJIETKH.

CriocoOHOCTBIO K HJOPETIPONYKIMK 00IalaloT He Bee KieTku. Hambonee xapakTepHa 3HIO-
PETPOLYKIIHS ISl IEYEHOYHBIX KJIETOK, OCOOSHHO C YBEJIMUEeHHEM BO3pacTa (Harmpumep, B CTAPOCTH
80 % renaToUTOB YeIOBEKA SBJISIOTCS IMOJIMIUIOUIHBIMU), a TaK:Ke U1 alIMHO3HBIX KJIETOK IOKe-
JIyJOYHOM keJie3bl U MUTEINS MOYEBOTO ITy3bIpsl.

PeaKIII/IH KJI€TOK HA BHEIIHEC BOB,IIQFICTBHC

JanHass Mopoiorus KJIETOK He SBJISAETCS CTAOMIIBHOM M TOCTOSTHHOM. [Ipu Bo3nelicTBuM Ha
OPraHu3M Pa3INYHbIX HEOIArOMPUATHBIX (PAKTOPOB BHEIITHEH CPe/ibl B CTPOSHUH KJIETKH TPOUCXOMASIT
pasnuyHble n3MeHeHus. B 3aBucumocTy oT pakTOPOB BO3AEUCTBY S U3MEHEHHE KJIETOUHBIX CTPYKTYP
MIPOMCXOIUT HEOJAMHAKOBO B KJIETKAX Pa3HBIX OPraHOB U TKaHeu. [Ipy 3ToM M3MEHEHUs KJIETOUHBIX
CTPYKTYP MOTYT OBITh TPUCTIOCOOUTENHEHBIMU M OOPaTUMbBIMU WJTH JI€3a/1alITUBHBIMU, HEOOPATUMbBIMU
(maronormueckumu). OnpenenuTh rpaHuIly MexXay oOpaTUMBIMU U HEOOPAaTUMBIMUA M3MEHEHUSIMU
HE BCer/ia BO3MOXHO, TaK KaK aJallTUBHbIE MOTYT MEPENUTH B 1€3aJallTUBHbIE TIPY TaJIbHEWIIIEM JIeil-
CTBUM (paKTOpa BHEIIHEN Cpelpl.

W3meneHus B s/ipe npu JeWCTBUM (DAKTOPOB BHEIIIHEN CPEbl:

1) HaGyxaHue sapa U CMeIleHre ero Ha rnepudepuio KIeTKH,

2) pacuivpeHre epuHyKJIEapHOro MPOCTPAaHCTBA;

3) oOpa3oBaHKe MHBArMHALIMI KaproJeMMBbl (BIISTYMBAHUE BHYTPD sIIPA OTIENBHBIX YUaCTKOB
ero 00O0JIOUKH);
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4) KOHAEHCaIMsl XpOMATHHA;

5) NMKHO3 (CMOpILMBAaHKE Spa U YIUIOTHEHUE (KOaryJsiys XpOMaTHHA));

6) kapuopekcHc (pacnaj siipa Ha (pparMeHThl);

7) Kapuoau3uC (paCTBOPEHUE SA11pa).

N3menenus B nuroruiazMme:

1) yruiotHeHue, a 3aTeM HaOyXaHue MUTOXOHJIPUH;

2) nerpanynsuus 3epHucrord DIIC (caymuBanue pudocoM U (pparMeHTalusl KaHaJIbLEB Ha
OTHEJIbHBIE BAKYOJIN);

3) paciiMpeHue LMCTEPH M pacriaj Ha BaKyoJIu IUIACTUHYATOro KOMILIeKca [ onbaxu;

4) HaOyxaHMe JIM30COM U aKTUBALIMS UX THIPOJIas;

5) yBelMueHue yucia ayrodarocom;

6) pacnaj BepeTeHa JeJIeHUs U Pa3BUTHE MAaTOJIOTMYECKOTO MUTO3a B MTPOLIECCE MUTO3A.

N3meHeHr st IMTOTUIa3Mbl MOTYT OBITh OOYCIIOBJICHBI:

1) CTPYKTYpHBIMU U3MEHEHUSIMHU TJ1a3MOJIEMMBI, YTO ITPUBOIUT K YCHUJIEHUIO €€ TPOHULIAEMO-
CTU M TMJIpaTalliy THaJIoIIa3Mbl;

2) HapylieHneM OOMeHa BEIeCTB, YTO MPUBOAUT K CHIKeHHIO coaepxkanus ATD;

3) CHMKEHUEM paclIeTlIeHUs] WM yBEJMUYEHUEM CUHTE3a BKJIIOUEHUH (IJIMKOTeHa, JIMIUIOB) U
UX U30BITOYHOM HAKOTUICHUEM.

INocne ycrpaHeHus: HEONMArOMpPUATHBIX (PAKTOPOB BHEIHEW Cpeibl aJalTHBHBIE W3MEHEHUS
CTPYKTYP MCU€3aI0T U MOP(OIOrus KJIETKU MOJIHOCTBIO BOoccTaHaBvBaeTcs. [lpu pasButum Heanar-
TUBHBIX M3MEHEHUH [aXe TOC/e YCTpaHeHWs JIEHCTBUS HeOJaronpusiTHBIX (DAKTOPOB BHEITHEN
cpenbl U3MEHEHH S MPOJIOJIKAIOT HAPACTaTh, U KJIETKA MOrudaerT.
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Tema 6. O0mas 35MOopHoJIOrUsA

OnpeaeJieHne U COCTaBHbIE YaCTH SMOPHOJIOTHHI

Ombpuonoeuss — HayKa O 3aKOHOMEPHOCTSIX Pa3BUTHUS KUBOTHBIX OPraHU3MOB OT MOMEHTa
OIJIONOTBOPEHHMS JI0 POXKICHUS (MM BBUTYTUIMBaHUSA Ha siina). Cie1oBaTesIbHO, SMOPUOIIOTHS U3Y-
YyaeT BHYTPUYTPOOHBIN MMEPUO] pa3BUTHS OPraHM3Ma, T. €. YacTh OHTOTeHe3a.

Onmozere3 — pa3BUTHE OPraHU3Ma OT OIIOJIOTBOPEHUS 10 CMEPTH, MOAPA3IEIseTCs Ha IBa
nepuoja:

1) sMOprOHABHBIN (3MOpPHOTEHe3);

2) OCTIMOPUOHATBHBIN (TIOCTHATATBHBIN).

PasButuio mo60oro opraHu3ma MnpeiiecTByeT MporeHes.

[Iporenes BKMOUaeT B ceds:

1) rameroreHe3 — oOpa3oBaHMUE MOJIOBBIX KJIETOK (CIIEpMaTOreHe3 U OBOTEHE3);

2) OIIOOTBOPEHHUE.

Knaccudukanus siiinekJaeTok

B mmroriazme OOJBIIMHCTBA SIUIEKIJIETOK COAEPXKATCS BKIIIOYEHUS — JICLIMTHH U KEJTOK,
coziepkaHue U pactpeaeieHue KOTOPbIX 3HAYMTEIBHO OTJIMYAIOTCS Y PA3JIMYHBIX JKUBBIX OPraHU3MOB.

Io copepxaHuIo TEUUTHHA MOKHO BBICIUTH:

1) anenurapHble sSiLeKIeTKH (6e3xenTKoBbIe). K 3TOH rpyme oTHOCSTCS SIMLIEKIeTKH Tellb-
MUHTOB;

2) onuroieliUTapHble (MAJIOXEJITKOBbIE). XapaKTePHO JJIsl SIMIEKJIeTKY JIAHIIETHUKA;

3) nonuienuTapHpie (MHOTOKEJITKOBbIE). CBOMCTBEHHO SMIIEKIIETKAM HEKOTOPBIX MITHII M PhIO.

o pacnpenesnenuio JeUUTHHA B IUTOIUIA3ME BBIIEISIOT:

1) uzoneuuTapHble SARLEKICTKU. JIeIMTUH pacripefiensieTcss B IUMTOIIa3Me paBHOMEPHO, 4TO
XapaKTepHO ISl OJIUTOJIEUTAPHBIX SMIIEKJIETOK;

2) TenonenurtapHble. /KelITOK KOHLEHTPUPYETCS Ha OJHOM U3 MOJIOCOB siiliekjeTku. Cpenu
TEJIONIELUMTAPHBIX SUIEKJIETOK BBIIESIOT YMEPEHHO TeJIONeUTapHbIE (XapakTepHbl 11 aMpuouit),
PEe3Ko TenosenuTapHbie (ObIBAIOT Y PHIOBI M MTHIIBI) U IIEHTPOJIEIUTAPHBIE (Y HUX KEJITOK JIOKATM3Y-
eTcsl B IEHTPE, YTO XapaKTEPHO ISl HACEKOMBIX ).

[Ipeanochuikoi OHTOreHe3a SABIAETCS B3aMMOJEUCTBUE MYKCKUX M JKEHCKHX MOJIOBBIX KJIETOK,
IIPU 3TOM MPOUCXOAUT OIUIOJOTBOPEHUE — MPOLIECC CIUSHUS KEHCKOM U MYKCKOU MOJIOBBIX KJIETOK
(cuHramus), B pe3yJibTare KOTOporo oopa3yercs 3urora.

OrmtoioTBOpeHne MOXeET ObITh BHEITHUM (Y pbIO 1 aM(pHOMii), TP ITOM MYKCKUE U KEHCKHUE
TI0JIOBbIE KJIETKU BBIXOASAT BO BHEIIHIOK CpeLy, I/ie ¥ IPOUCXOAUT UX CIIUSIHUE, U BHYTPEHHUM — (Y
IITULL ¥ MJIEKOITUTAIOIIMX ), TIPY 3TOM CIIEPMAaTO30M Il ITOCTYNAIOT B MOJIOBbIE IyTH KEHCKOTO Opra-
HU3Ma, B KOTOPOM U ITPOMCXOIUT OILJIOIOTBOPEHHUE.

BHyTpenHee orIonoTBOpeHre, B OTJMYKE OT BHEIIHETO, MPECTaBIsIeT COO0M CIOKHBIA MHO-
rodaszublii porecc. [locie ornogoTBOpeHrst 00paszyeTcst 3UroTa, pa3BUTHE KOTOPOW MPOAOIKAETCS
IIpY BHELIIHEM OIUIOZIOTBOPEHUM B BOJIE, Y IITULL — B SIMLIE, @ Y MJIEKONUTAIOIIMX U Y€I0BEKa — B Mare-
PUHCKOM OpraHusMe (Martke).
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Ilepuoabl sMOpuorenesa

SMOpHOTreHe3 Mo XapaKTepy MPOIECCOB, MPOUCXOISALINX B 3apO/IBIIIIE, TIOAPa3AesaeTCs Ha TPH
nepuoza:

1) mepuon apodneHus;

2) nepuop racTpyJisiLuy;

3) mepuiop ructoreHe3a (0Opa3oBaHUs TKaHel ), opraHoreHe3a (00pa3oBaHKs OPraHOB), CUCTe-
MoreHe3a (00pa3oBaHMsI (PYHKIIMOHATBHBIX CHCTEM OpPraHU3Ma).

Jlpobnenue. TTponomKUTEIBHOCT JKU3HA HOBOTO OPraHU3Ma B BHUJIE OJHOUM KJIETKU (3UTOTHI)
MIPOJIOJIKAETCS Y Pa3HBIX )KMBOTHBIX OT HECKOJBKMX MHUHYT JO HECKOJbKMX YacoB M Jaxke JHEH, a
3aTeM HauMHaeTcs Apoonenue. [IpodieHne — Mporecc MUTOTUYECKOTO AEIeHHSI 3UTOTHI Ha TOYEepPHHUE
KJIeTKH (OacTomepsl). IpoOiieHue oTmvaeTcst 0T OOBIYHOIO MUTOTHUECKOTO JeJIeHHS CIIeYIOIIUMHE
0COOEHHOCTSIMHU:

1) GnactomMepsl He TOCTUTAIOT UCXOJHBIX Pa3MEPOB 3UTOTHI;

2) GnacToMepbl He pacXOAATCs, XOTS U MPECTABISAIOT COOON CaMOCTOsITEIbHbIE KIJIETKH.

Paznmuaror ciemyonye TUITbl IpoOIeHuUs:

1) monHoOE, HenosHoe;

2) paBHOMEpHOE, HEPAaBHOMEPHOE;

3) CUHXPOHHOE, ACUHX POHHOE.

SliinexneTk U 0OpasyoIIrecs Mocie UX OIUIOIOTBOPEHUS 3UTOThI, COfIEpKaIe HeOObIIIoe
KOJIMYECTBO JICLIMTUHA (OJIMTOJIEHIUTAJIbHBIE), PABHOMEPHO PACIIPOCTPAHEHHOTO B LIUTOILIA3ME (M30-
JIMTANIBHBIE), NIENSATCS TOMHOCTBIO HAa JIBE JOUYepHHE KJIETKU (O1acToMepbl) paBHOM BEJIWYMHBI,
KOTOpBIE 3aTEM OTHOBPEMEHHO (CHHXPOHHO) JeJISATCS CHOBa Ha OacTomepsl. Takol Tum qpooieHust
SIBJISIETCS TIOTHBIM, PABHOMEPHBIM U CUHXPOHHBIM.

SIANeKNIeTKY U 3UTOTHI, COAEpIKaIle YMEPEHHOE KOIMYECTBO KENTKA, TAKKe IPOOSATCS MOJI-
HOCTBIO, HO oOpasyioiuecst 61acTOMepbl UMEIOT Pa3HYI0 BEJIMUUHY U IPOOSATCS HEOTHOBPEMEHHO —
ApoOJieHre NOHOE, HepaBHOMEPHOE, ACUHXPOHHOE.

B pesynbrate npobieHust oopa3yercsi BHaUale CKOIJICHHE O1aCTOMEpOB, U 3apOIBIII B TAKOM
BUJIe HOCUT Ha3BaHHWE MOPYJbL. 3aTeM MexXIy OnactoMepaMy HAaKaruIMBaeTCsl KUIKOCTb, KOTOpast
OTOIBHUraeT O1acToMepsl Ha epudepuio, a B IIEHTpe 00pa3yeTcsi OJIOCTh, 3aNI0OTHEHHAS JKUAKOCTHIO.
B 31011 cTaguu pa3BUTHS 3apObIIT HOCUT Ha3BaHUE OJIACTYIIbI.

bnacryna cocrour us:

1) GnacromepMbl — 000JIOUKH U3 OJIaCTOMEPOB;

2) OnacToLesu — IMOJIOCTH, 3aI0JTHEHHOM KUIKOCTBIO.

Bnacryna genoseka — Omacrouucta. [Tocne oOpazoBanus O1acTy/Ibl HAYMHASTCS BTOPOU STar
SMOpHOreHe3a — racTpyJIsIus.

T'acmpyasiyust — iporiecc 0Opa30BaHUsI 3aPOBIIIEBHIX JTUCTKOB, 00OPa3yIOIIUXCS TOCPEACTBOM
pa3sMHOXEHUSI U TepeMelleHns KieTok. [Iponecc ractpyiasiuuu y pasHbIX KMBOTHBIX IPOTEKAaeT
HEOIMHAKOBO. Paznuyaior crieayompe crocoObl racTpyJisiiyu:

1) nemamMuHanuMIO (pacieruieHne CKOTUIeHHs OIaCTOMEPOB Ha TIJTACTUHKH);

2) uMMUrpauuio (mepeMelieHne KJIeTOK BHYTPb Pa3BUBAIOILIETOCs 3apO/IbIIIA);

3) MHBarMHaIMIO (BIISTYMBAHUE IU1ACTa KJIETOK BHYTPb 3apO/pblIllia);

4) snmbonwio (obpacTaHre MeJICHHO JEJIAIIIXCs 0J1acTOMEPOB OBICTPO JASIAIIMMUCS ¢ 00pa-
30BaHMEM HApY:KHOT'O I1J1ACTa KJIETOK).

B pesynbrare ractpysisiiiui B 3apojibliiie JT000ro BUa KUBOTHOTO 00pa3yloTCsl TPU 3apOjblIIie-
BBIX JINCTKA!

1) sxTOzEepMa (HapyKHbII 3apOJIBIIIEBbIN JIMCTOK);

2) sHTOAEpMA (BHYTPEHHMI 3apOAIBILIEBbI JIUCTOK);
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3) Me3ozepma (CpeHH 3apO/IBIIIEeBbIN JTUCTOK).

Kaxpiii 3apoAbIIeBblid JTMCTOK MPEACTaBIseT co00 000COONICHHBIN TUIACT KJIETOK. Mexay
JIMCTKaMU BHAavaJle UMEIOTCS IIeJIeBUAHBIE TPOCTPAHCTBA, B KOTOPBIE BCKOPE MUTPUPYIOT OTPOCTYA-
ThIe KJIETKH, 00pa3yollie B COBOKYITHOCTHY 3apOJIBIIIEBYI0 ME3EHXMMY (HEKOTOpPBIE aBTOPHI paccMar-
PUBAIOT €€ KaK YeTBEPTHIN 3apO/bIILIEBBII JMCTOK).

3apopplieBast ME3EHXMMa 00pa3yeTcst yTeM BBICEJICHHUS KJIETOK U3 BCEX TPEX 3apO/IbIIIEBbIX
JIUCTKOB, TJIaBHBIM 00Pa30M M3 ME30AE€PMbI. 3apO/IBIIII, COCTOSIINIA U3 TPEX 3aPOABIIIEBBIX JIUCTKOB
Y ME3eHXUMBI, HOCUT Ha3BaHUe racTpyisl. [Iporecc racTpyssiium y 3apojbliieil pa3HbIX )KUBOTHBIX
CYILIECTBEHHO OTJIMYaeTCs Kak MO crocodaM, Tak U Mo BpeMeHH. B o0pasylomuxcst mocie racrpy-
JISIIAA 32POJBIIIEBBIX JIUCTKAX U ME3EHXUME COIEPXKATCSl MPE3yMITUBHBIE (TIPEIIIONOKUTEIbHBIE)
3a4yaTku TKaHew. [locsie 3TOoro HaYMHaeTCs TPETUM Tar SMOPUOTeHe3a — TUCTO— U OpPraHOTeHes.

I'mcro— m opranorene3 (W IudepeHIMpPOBKa 3apPOIBIIIEBBIX JUCTKOB) MPEACTABISAET
co00ii mpoliecc MpeBpalleHns] 3a9aTKOB TKaHel B TKAHU U OpraHsl, a 3aTeM U (popMupoBaHue pyHK-
[IMOHAJIbHBIX CUCTEM OpraHU3Ma.

B ocHoBe rucTo— 1 opraHorenesa Jiexar clielyole IPOLEeCChl: MUTOTUYECKOE JIeIeHHE (TIpo-
mudeparius), MHIYKIUs, IeTepMUHALIUs, POCT, MUTpalivs U auddepeHmpoBka KieTok. B pesysb-
TaTe 3THX MPOLIECCOB BHAYasle 00pa3yIOTCs OCEBbIE 3a4aTKM KOMIUIEKCOB OPraHOB (XOp/a, HepBHasI
TpyOKa, KUIIeYHast TpyOKa, Me30[epMaibHbIe KOMIUIEKCH). OTHOBPEMEHHO MOCTETIeHHO (DOpMUPY-
I0TCSI pa3lMYHble TKaHW, a U3 COYETaHUsI TKAHE! 3aKJIaAbIBAIOTCA W PA3BUBAIOTCS aHATOMUYECKHUE
OpraHbl, 00BEIMHSIONHECS B (DYHKIIMOHAJIBHBIE CUCTEMBI — TUILIEBAPUTEIIbHYIO, IBIXaTENIbHYI0, TOJIO-
BYIO U JIp. Ha HavuanbHOM STamne rucTo— v OpraHoreHe3a 3apofblll HOCUT Ha3BaHKMe SMOPHOHA, KOTO-
Ppblil B JaJIbHEHILIEM MTPEBPAIAeTCs B ILJIOL.
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KoHen 03HakoMuUTEJIbHOT0 (pparmMeHra.

Texkcr npenocrasieH OO0 «JIutPec».

[IpounTaiiTe 3Ty KHUTY LIEJIMKOM, KYIMB IIOJHYIO JIEraJbHYIO Bepcuio Ha JlutPec.

BesomnacHo onnatuTh KHUTY MOKHO OaHKOBCKOM Kaprtoit Visa, MasterCard, Maestro, co cuera
MOOWIIBHOTO TenepoHa, C TUIaTeKHOro tepMuHana, B catone MTC wm Cesi3Hoii, yepes PayPal,
WebMoney, fAunekc.densru, QIWI Komesnek, 60HyCHbIME KapTaMu WX APYTUM YIOOHBIM Bam crio-
COOOM.
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