H| [lonTaBCbkn AepXXaBHUU MEANYHUN YHIBEPCUTET
Kadbenpa rictonorii, umtonorii Ta em6pionorii

NEKUIA. BBeaeHHS 0O BUYEHHS
Nnpo TKaHMHW. EniTenianbHi
TKaHUHMW.

3aBigyBaJ Kacdeapwu, ao.mean.H., npodecop
naypeart OepxaBHOI npeMil YKpalHM B rany3i Hayku i
TeXHIKMU

LLleniTbko Bonoaumup IBaHoBUY




1.3Ha4YeHHS TKaAHWH. [ToHATTS npo ONEPOH,
andpepeHLitoBaHHA Ta CTOBOYPOBI KNITUHM.

2.3aranbHa Mopdo-dyHKLUIOHaNbHa  XapakKTepucTuka
enitenianbHUX TKAHUH.

3.Knacudikauia nokpusHoro enitenito. Jlokanizauiga B
OpraHi3mi.

4 EHOOKPMHHI  Ta  €K30KPMHHI  3ano3n. [lpuHuunu
Krnacudikauil 3anos.

5.CeKkpeTopHMN UMK, XapakTepucTuka 3amno3nCTuUX
KNITUH.

[1naH nekuir.
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OpraHiam NanHn — xuBa bionorivyHa
cucrtema
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CTPYKTY; HanbHi
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PO3BUTOK | PETEHEPALIA
TKAHUH

1 TKaAHWUHWN BUHUKIN 8 X00I esositoull Ha NEeBHUX
eTanax goisioceHesa. B npoueci iHanBigyanbHOro
PO3BUTKY (OHMoO2eHe3a), IX axepenamu crnyryroTb
Pi3HI eMOpioHarbHI 3a4aTKn.

1 3aKOHOMIipPHOCMIi €e80J1IoUIUHO20 PO38UMKY
MKaHUH BNKNAaOeHI B meopil dusepa2eHmHo20
po3sumky mkaHuH (H.I.XnoniH) i meopii
naparersniamie, rnaparesibHuUx psoig, abo
rnapariesibHo20 po38UumKy mkaHuH (A.A.3aeap3iH).

14.02.2023



P0O3BUTOK KOXXHOIro BUAY TKaHWH (2icmo2eHe3)
o0yMoOBIeHUN NpoLiecamu oemepmMiHauir |
ouepPEHUI8aHHS TX KNITUH.

14.02.2023 S



HdemepmiHauiss mkaHuH (Big nar.
determinatio - BU3SHa4YeHHS)

14.02.2023



AeTepMIHAIILA
3A0€3IIE€YYETHCA

pPecTpUuKLUIErO KOMMITYBaHHAM

aHal.

nocTtynose commit - dopy4amu)

OOMeXeHHSA

14.02.2023



LudpepeHuiroeaHHs

1 npouec, B XoA4i AKOro KniTMHU AaHol TKAHWHU
peani3yroTb 3adikcoBaHi geTepMiHaUIi€lO
noTeHuil.

1 [1pn UbOMY BOHU NPOXOAATb PS4 CTaaiu
PO3BUTKY, MOCTYNOBO HAbyBalo4n CTPYKTYPHO-
doyHKLUMOHANbHNX BNAaCTUBOCTEN 3PINNX
elfieMEHTIB.

1 [lndpepeHuitoBaHHS KNiTUH BigOYyBaeETbLCA B
3PINNUX TKAHMHAX | TUX, AKI pO3BMBaIOTLCA.

1 TkaHWMHa MICTUTb B CBOEMY CKnagl KniTUHA
PI3HOro PIBHA ANEepeHLIOBAHHS.

14.02.2023



LugpepoH

I CYKYMHICTb BCIX KNITWUH, AKI CKnagarwTb gaHy
NiHIt0 andoepeHLUitoBaHHA - Big HAUMEHLL
andoepeHLuinoBaHux (cmoesbyposux) oo
HanOInbLU 3PinuX.

1 TKaHMHN MOXYTb MICTUTU OeKifibKa PI3HUX
KNITUHHUX ONAEPOHIB, AKI B3AaEMOAITb MIXK
cobolo.

14.02.2023



14.02.2023

CToBbOypoBa KniTuHa

4

HaniBcTtoBOypoBa KniTuHa

4

KniTuHa-nonepegHuus

4

-bnacTtu

]

-UNTU

10



Cmoebypoei KrniimuHu

1 HAUMeHLW andepeHuinoBaHa KniTUHN
AaHOro BMAYy TKaHUHMU, siIKa € OXXepenom
1l PO3BUTKY.

1 BOHU € y BCIX TKaHMHAaX B XoAi

eMOpioHanbLHOro Po3BUTKY | NPUCYTHI B
baraTboXx TKaHWMHaX 3pPIifioro opraHiamy.

14.02.2023 11



OnekcaHap OnekcaHgpoBuy
MakCcUMOB (1874—1928)

1 BiH BUCYHyB mocTynar npo icHyBaHH
CTOBOYPOBOI KMiTUHM KPOBI.

1 Ha 3acigaHHi ToBapuctBa
[[emaTtonoris B bepniHi 1 yepBH4
1909poky BBIiB MOHATTSA
«Stammzelle», matoum Ha yBasi
KMITUHY SIKa Ma€ BMacTMBOCTI
CTOBOYpPOBOI B Cy4aCHOMY PO3YMiHHI
OaHoro cnosa.

1 AKTUBHE 3anpoBaXEHHS MeToda
TKaHbOBWX KynbTyp B Pocii, paspobka
rinoTesn npo icCHyBaHHS
«rnonidbnacTtie», ekcrnepuMeHTarnbHe
o6rpyHTyBaHH9-| YHITapHOI Teopil
KPOBOTBOPEHHS, BBEAEHHS B HAYKy
MNOHATTS NPO CTOBOYPOBI KNITUHN — Lie
nuwe He3Ha4vHa YacTtka 3acnyr O.0.
MakcmnmoBa, Ha OCHOBI YKUX
p03po6moeTbC$-| cyyacHa KniTuHHa
Oionorisa i pereHapaTBHa MeauUMHa
He Tinbku B Poccil, ane 1 B ycbmy
CBITI.




XapakTepucTUKn eMOpioHanbHUX
CTOBOYpPOBUX KNIiTUH

1. TOTINOTEHTHICTb — 34aTHICTb YTBOPHOBaTU
OyAb-AKy KniTUHY opraHu3ma (y ccaBuUiB);

2. XOyMiHr — 34aTHICTb CTOBOYPOBUX KNiTUH, NpU
BBeOeHHI B OpraHiam, 3HaxoauTb 30HY
NOLWKOAXKEHHSA | PIKCyBaTUCb TaM, BUKOHYHOUU
BTpayeHy pyHKLIIO;

3. daKTopu, siKi BUSHAYaAKTb YHIKaNbHICTb
CTOBOYpPOBUX KINiTUH, 3HaXOA4ATbLCA B
uutTonna3mi. Lle Haanuwok mPHK Bcix 3 Tucau
reHiB, SKi BIANOBIiA4alOTb 3a PO3BUTOK 3apoakKa;



4. TenomMmepa3Ha aKTUBHICTb. [1pU KOXHIN
pennikauil YacTUHa Tenomep BTpavyaroTbCH
(nimiT Xendonika abo bioroguHuka). B
CTOBOYpPOBUX, CTaTeBUX i NYXJIMHHUX KINiTUHaX €
TernomMmepasHa aKTUBHICTb, KiHLUi IX XpOMOCOM
HaaoOyAoOBYIOTLCA, TOOTO Ui KNITUHM 3AaTHI
NPOXOANUTb NOTeHUianbHO 0e3KiHeYHY KiNlbKICTb
noainis.

1 CToBOYpOBUX KNiTUH B HALLOMY OpraHu3Mmi gyxe
VET [k

1 y eMOpioHa — 1 knitTnHa Ha 10 Tucau,

1 y ntognHu B 60-80 pokiB — 1 kniTuHa Ha 5-8
MIiOHIB.



Hauea)xnueiwi esftacmusocmi
cmoebypoeseux K/IimuH:

1. YyTBOPHOOTb CaMOoNIATPUMYHOYY
nonynsuito;

2. OINATbCA HEYacTO;
3. CTIMKI 00 Oil NOWKOAXKYHUYMKX d0aKTOpIB,;

4. MOXe byTn oXepenom po3BUTKY
OEKINbKOX ANMEPOHIB.

14.02.2023
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ToTUNOTEHTHLIE
KNeTKn-npeallecTBeHHULbI

1 [linnTbCca ayXe pigko 3 YyTBOPEHAM LLUBUOKO
nponigepyoynx nonepeaHuKIiB, SKi MIrPyOTIO B
CYyOBEHTPUKYNAPHY 30HY | ANDEPEHLIIOOTLCA B
HenpoHu i rnito. PaktTop pocty dibpobnacTis 2 (FGF2),
doakTop pocty enigepmica (EGF) i nowkogKeHHs
TKaHWUHU CTUMYJIIOE MITO3M CTOBOYPOBOI HEWpPASIbHOI
KMITUHW | 1T MYNBbTUMNOTEHTHUX HaLLaKIB.



1 3annigHeHy in vitro
ANLEKNITUHY KYJTIbTUBYIOTb
0o cTagil bnacTtoumcTu, aka
yTBOpEHa npndnnsHo 200—
250 knitTnHamn, 30-34 i3
AKX BIOHOCATbLCSA A0
BHYTPILUHLOI KMITUHHOI Macw.

1 [lani metogom iMmyHoXipypril
TpodpekToAaepMy BIOOINAKTb
Bi4 BHYTPILWHbLOI KMITUHHOI
Macu.

| OTpMM_aHi KMITUHW BMPOLLYIOTb Ha nigknaaui i3
OMPOMIHEHHNX (PibpodNacTiB MULLI B KyrNbTBOBaHOMY
cepenoBuLLi, sIKi MICTATb SINOBUYNHY CUBOPOTKY.

1 Yepes cepito baratoumMcerbHiX nacaxis KNiTuH, K
PO3MHOXYIOTbCA YTBOPIOKOTLCA YMCTI KNITUHHI NiHil, 30aTHI Ao
dopmMyBaHHS WApONoAidHNX CTPYKTYP — eMOpioigHi Tina.



KNITUHW NogUMHU Nig

MIKPOCKOMOM




EmOpioHanbHa cTtaTeBa KniTUHa

1 EMOpIoHarnbHI cTaTeBI KMNITUHU BUAOINAIOTH I3
eMbpiolgHNX TiN, AKi POPMYIOTLCS NpPU
KYINbTUBYBaAHHI npumMmopAaianbHuX (MepBMHHNX)
cTaTeBUX KNITUH, OTPUMAHUX I3 CTaTEBUX
BanukiB eMopioHa Ha 5—9-U TMXKOEHb PO3BUTKY.

1 3a JOMNOMOroHo PI3HMX PaKTOpPIB POCTY i3
eMbpioHaNbHUX CTaTEBUX KIITUH OTPUMaHI
crneuianidoBaHi KNITUHN — NOXIAHI BCIX TPbOX
3apOaKOBUX JNTUCTKIB.



CTOBOYpPOBI KNITUHW AOPOCNOro opraHiama

1 CToBOYpPOBI KNITUHM OOPOCIIOro opraHmamMa BuaineH;
K}

» YepBOHOIO KICTKOBOro MO3KY,

> NnepudepinHol KpoBl,

> Nynbnu 3yoa,

» CMUHHOIO N rONTIOBHOIO MO3KY,

» KPOBOHOCHWX CYOVH,

> CKeneTHOoI MycKynaTypu,

> enitTenia WKIpu | TpaBHOI CUCTEMMN,
> POTIBKU I CITKIBKM OKa,

> NEeYiHKM | NigLwsIyHKOBOI 3aro3n.



1 LLnaxu mirpauin ctoBOypoBuX KIiTUH JOPOCMOro opraHu3ma.

KpacHbIWN
KOCTHbLIA MO3r

(@
KpoBoTok
® (
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1 TkaHWHHOCNEUUIYHI CTOBOYPOBI KNITUHW Y BiAMNOBIAHOMY
MIKPOOTOYEHHI ANJEPEHLIOIOTLCA Y KIMITUHW AAHOI TKAHUHW.

1 Ane npu uboMy CTOBOYpPOBI KniTUHK 30epiratoTb 30aTHICTb A0 Mirpauil.

1 BOHM MOXYTb BUXOOUTU B 3araribHUMU KPOBOMSMH, MNICNS YOro,
cTOBOYpOBI KNITUHKN, ab0 NopTaTbLCH A0 BUXiAHOro mMicusd, abo
BUCENSATLCS B IHLWI TKAHUHW, A€ TPaHCOANAEPEHLIIOIOTLCA B CneundIYvHI
Ong Uiel TKaHWMHU CTOBOYPOBI KNITUHN.



L[lyMKK nexxaym Ha OnBaHI

CtoBOypoBa KNiTUHU — HU3LKO AnUepeHLinoBaHa i Maro
KOMITOBaHa KriTuHa.

CtoBOypoBa KniTuHa mae BUCOKi nonidepaTnBHI NOTeHUl,
ane, sik npaBuno, AiNNTbLCA PIOKo.

CToBOYypOBUX KNITUH B HAalLOMYy OpraHi3mi gyxe marno :
y embOpioHa — 1 knitnHa Ha 10 Tucsauv,
y nroanHun y 60-80 pokiB — 1 kniTnHa Ha 5-8 min.

[10 cCbOrogHiWHLOro AHA NMAOPINOTEeHTHa CTOBOYypoOBa
KNiTUHa QOpPOCIioro opraHnu3ma, sika sgaTtHa go
BIATBOPEHHSA BCIX KNITUHHUX TUMNIB OpraHiaMy, He
BuaBneHalll

CTOBOYpPOBI KNITUHM BaXXKO BIAPI3HUTY Big AndoepeHUinoBaHMNX
KNITUH Yy cKnagi 3pifinx TKaHWH.

CTtoBOYpOBY KNiTUHY BaXKo iaeHTUd(iKyBaTH i isonoBaTu, a
B KyJibTYypPi BOHU MalOTb OOMEXEHY KifibKiCTb MITO3IB.



OIJTATOB Bonoanmup lNetpoBuy
(1875-19506)

1 odpTanbMoror i Xipypr,
akagemik AH Ykpainum (1939)
n AMH CPCP (1944), I'epon
CoumnanuncTtnytol MNpadui
(1950). Po3pobuns metoaum:

1 NNacTUKW LLUKIPHUM cTebnem
(1917),

3 nepecanku porisku (1924),
2 TKaHWHHOI Tepanil (1933).

3 CTBOPUB BYEHHSA Mpo
BioreHHi CTUMYNATOPU.

1 [lepxaBHa npemia CPCP
(1941).




[ PULLLEHKO BaneHTnH |IBAHOBNY

AKyLLep-riHekonor, xipypr.

AkageMmik HauioHanbHoI akagemil Hayk
YKpalHu.

HepxaBHa npemia CPCP (1988).
LepxaBHi npemil YkpaiHu B obnacri
HayKku i TexHikn (1992, 2002).
AnpexTop [HcTMTYTY Npobnem
Kpiobionorii i kpiomeanunHm HAH
KpaiHw.
3aBigyroumin Kadeaporo akyLwepcTBa |
riHekonoril XapbKiBCbKOro MeanyHoro
YHUIBEPCUTETY.

Po3pobus metoam
HU3bKOTEMMepaTypHOro -
KOHCEpPBYBaHHS BiONoriYHMUX 06’ eKTIB.

BukopucTtaHHA KpiOKOHCEpPBOBaHUX
npenaparis
embOpioeTonnaleHTapHoro
KOMIMJSieKca npu JIiKyBaHHI Pi3HOI
naTosIoril.




lonTaBebkMV PEFIOHANBHN
LHEHTP KAITMHHO! I TTkaHMHHO!
TPaHCHAaHT ALl

MNosiTaBCbKE BIAAIMEHHS
YKPalHCEKOL0 HallIOHaMBHOLO
BaHKa bIoAoRYHNX 06 EKTIB



NOATABCBKUIA
PErOHAJIbHUMN
KIITUHHOIL 1













YKpaiHCbKV HallioHanbHWY 6aHK
BioeriyHnx 06 eEKTIB
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KniHIYHEe BUKOPUCTaHHSA

1 TexHororia emopioHanbHUX CTOBOYPOBUX
KNITUH MOXe OyTK BUKOpUCTaHa ans
NiKyBaHHSA TaknX 3aXBOPIOBaHb, SIK:

> IHCYNIH-3aneXXHU LykpoBumn giabet (tun |,
nigniTkoBun aiaber),

> XBopoba [MapKiHCOHa,

> He3aBepLUEHNN OCTEOreHes,

> M 'd3eBa anctpodoia [olleHHa,
> MOLUKOAXKEHHA CMIMHHOIO MO3KY,
> cepueBa HeJoCTaTHICTb Ta IH.



1 [1ns 6eaneyHoil TpaHcnnaHTauil ctoBoypoBux
KNITUH HEOOXIAHO BUKNIOYNTL OYAb-SKUN MOXKITNBUI
HeraTUBHMW BNSINB TPAHCMMAHTOBAHUX KMNITUH Ha
OpraHi3am peuunieHTa.

1 [ligroToBneHi ans TpaHcnnaHTauil cCToBOYpOBI
KNITUHW MOBUHHI MaTWU MEBHI XapaKTEPUCTUKMN:

» aKTUBHO PO3MHOXYBATbCA 3 YTBOPEHHAM
,EI,OCTaTHbOI KINTbKOCTI KNITUH AN BIAHOBMEHHSA
BTpaqu0| TKAHUNHN,

> OndpepeHuitoBaTnuca B HEODOXIAHI KNITUHHI TUMNUK;
> 30epiraTn 30aTHICTb OO0 XUTTS;
> IHTerpyBaTtmcs 3 KniTuHamMmu opraHa-peumnieHTa;

> BUKOHYBaTW BNacTuBI ONg opraHa-peuunnieHTa
dOYHKLUIL.



1[ oNBHUM MOMEHTOM Y
onagepeHLUiroBaHHI KNITUHHUX CTPYKTYP
3a4aTKIiB BBaXXalOTb BIOOKPEMIEHH4A
KMITUH B rpynn abo TepuTopil, Ak
XapaKTepusyTbCAa TUM, LLO
BiJOKPEMIEHI KNITUHN HabyBaloTb
30aTHICTb 40 BMKOHAHHSA OCHOBHUX
doyHKLUIY opraHiama.

1 /laHn MOMEHT B eMbpioreHesl
BBa)aloTb NOYaTKOM
andepeHuitoBaHHA TKAHUHHUX CUCTEM.



1 3 daHOi MOYKU 30py MU NMNOBUHHIi Ha3usamu
MKaHUHOK makKy cucmemMy KJ1IImUuHHUX eJieMeHmis,
sIKa BUKOHY€ 8 Op2aHi3Mi 0esiKky OCHOBHY (OYHKUirO,
y eidnoeidHocmi 0o sikoi po3eusaemabcsi i il
6ydoea, i if nodanbuwe dughepeHUiro8aHHSI.

1 Mopghosio2iyHO OOHa mKaHUHHa cucmema
e8iOpi3HsieMbCS 8i0 iHWoi gpopmoro i 6ydoeoro
KJTIMUH, PpO38UMKOM M)XK HUMU OKpPeMUuX 38°sI3Kie i
8I0OHOWEeHHSIM OO0 MPOMIXHOI pe4yo8UHU, sika Oyxe
paHo rnosiesiIiembCsi MiXK KlimuHamMu i
rnpedcmaaesisie coboro nNPooyKkm ix
XummeoisinibHOCMI.



HarpsmMok po38umkKy OKpemMux mKaHUHHUX cucmem

8U3Ha4YaembCs OCHOBHUMU QQYHKUIAMU op2aHiama, SKI

xapakmepu3yromb OCHO8HI QyHKUII | el1acmmugocmi
rpomoriiasmu.

Lle HacTynHi hyHKUII:

30aTHICTb A0 CNPUMMaHHSA | nepeAaaYvi NnoaApPa3HUKA;
30aTHICTb 40 CKOPO4YEHHS;
30aTHICTb A0 CNPUMMaAHHA | BUPOOJIeHHA pPe4YOBUH;

30AaTHICTb pO3BUBaTb CTPYKTYPMU, AKi 3abe3neyaTb
MILHICTb OpraHismy;

30aTHICTb A0 K 6ap’epHoI pyHKLUil, TOOTO NO NOBEPXHi
(Ha meXi po3aineHHsa cepeaoBuLla) po3BMBaTb
CTPYKTYPU, AAKi 3ab6e3nevyroTb 30epexeHHs poboTy
BHYTPILHIX YaCTUH opraHiama.



* [KaHWHa — e cdopmoBaHa B NpoLleci
eBOJIoLUIl cucTema ricTtonoriyHux
eneMeHTIB (KNITUH | NPOMIXKHOI peYOBUHN),
fKa CKnagaeTbCcs 13 oaHiel abo AeKifIbKoX
ONAEPOHIB KMITUH | IX NOXIOHWX,
NOEOHAHNX CrMiNTbHUM NMOXOOXKEHHAM,
OynoBOto | MaloTb cneundivHI PYHKLUII
BHaCMIQOK KoonepaTmMBHOI OIANbHOCTI BCIX
Il NAHOK.



Knacudikauii:

1 J1.Jlengir (1853) po3ainue TkaHWHW Ha 4 rpynn: 1)
eniTenianbHi; 2) cnony4Hi; 3) m'a3esi; 4) HepBOBY
TKaAHUHY.

1 A.A.3aBap3iH — 3anpornoHyBaB "Teopito napanenbHuUxX
paais”, BIAMNOBIOHO AKIM €BOMNOUIA TKAHUH 1A Yy PISHUX
TUMIB | KNaciB XXUBOTHUX MapanenbHux psaais angd
3abe3neyvyeHHda YOTUPbOX OYHKLIN OpraHiamy —
PO3MeEXYBaHHA, TPOMIKK, pyXY I perynauil. BuHmnknu 4
TUNU TKAHWH: 1) po3mMexxyBarbHi, 2) TKaHUHU
BHYTPILLUHLOro cpegoBuLla, 3) M'sa3eBi i 4) HepBOBI
TKaAHWHW.

1 |.T.XnoniHnm Oyrna pa3pobrieHa Teopis AMBEPreHTHOI
€BOMIOLIT TKAHMH, 3a SIKOK PI3HOBIYHICTb TKAHUH BUHUKAE
B OHTOreHesi aK pe3ynbtaTt reHeTU4YHOI AeTepMiHauii
BUXIOHNX OOHOPIAHUX KNITUHHUX TpYyn.



Cy4yacHa krnacudikauia TKaHWH, sika NoeaHye
B cObi eBOMOLINHO-PYHKLIOHANBHUN |
reHeTUYHUWN Nigxig, BKItoYae B cebe 4YoTupu
TUMAa TKAHWH, KOXKEH 3 SKUX CKNnagaeTbcs 13
NEeBHOI KISIbKOCTI BUAIB.



VAR AR A P e OBVIR

BOTNIOKHA,
OT1acT )

CUHUWTIN BOJ1IOKHa
([CTTEpMaTo3014U, (PETUKYITAPHI,
Mynbha eManeeoro KonmareHoel,
OpraHy ) ENacTNYHI)

NMOCTHKIIITMHHI
CTPYKTY pU
(EPUTPOLINTH, TPOMOOLINTIK,
SPOIroB. NyCo4Ykn
eniaepmica)




1 CUMIIJIACT (Big rp. syn - 3amicTb U plastos —
YTBOPEHUN ) — LIe CTPYKTYPW, YTBOPEHI B
pe3ynbTaTi 3/1Umms KAimuH 13 BTPAaTo IX MEX |

doopmMyBaHHAM €OMHOI LUTOMMa3MaTUYHOI Macu,
B AKI 3Haxo4ATbCcA A4pa.

CuvmMnnactu MatoTb BIAMIHHICTbL Big MOP@OSIOrivHO
noaibHUMN 00 HUX DaraTosiAEPHMX KITITUH,
OCTaHHI BUHUKAIOTb B pe3ynbTaTi MOBTOPHOIO
OiNeHHa KNiTUH 6e3 UMTOTOMIl.

J[1o cumnnacTiB BIOHOCHATb:
1 OCTEOKIacTW,
1 30BHiLLHIN Wap TpodobnacTa,

1 BOJIOKHA CKeJieTHOI M's3eB0Il TKaHUHU (OCTaHHI
MICTATb TAKOX i KNNiTUHN).



1 CUHLIUTIU - (Big rp. syn - pa3om i cytos, abo kytos,
KIMiTMHA) ciTkonoadibHa CTPYKTypa, sika BUHUKAE 3a
PaXYHOK HernosHol uumomomil Npu OINeHHI KNITUH 13
30epeXXeHHAM 3B'A3KY MiX 1T efifeMeHTaMn 3aBOsIKK
umMTonnasmMaTU4yHMM MICTKaM.

€ONHUN KICTUHHUIN» CUHUUTIN B OpraHiami NogmnHu
npeacTaBfieHnn YaCTUHOK CriepMaToreHmnx
efleMeHTIB B CIM’ AHUX KaHalbLsX ge4ka. B
3aKOPOAOHHIN fniTepaTypl TEPMIHOM «CUHLIUTIN»
Nno3Ha4vyaloTb | CUMMIACTUYHI CTPYKTYPU, a TEPMIH
«CcMnacT» NpPakTu4HO He BUKOPUCTOBYIOTb.



RJjacrgika
TKAaHUH 3a A.A.3a

I'KaHVHW 3aranbHoo
Xapaknepy.

PO3MexyBanbHI
TKAHUHW

I'KaHWHWU
BHYTPILHEOr0
CepeaoBuLa

Al
aBapP3IHM

I'KaHWHN
crieuianisoBaHi

I'KaHUHU
M 93EBOI CUCTEM

I'KaHHN
HEPBOBOI CUcTEMU




EMITENIN —

Lle TKaHMHA, 9Ka po3TalloBaHa Ha
MeXI MK OpraHi3aMom |
BHYTPILLHIM cepeaoBULLEM,
ogHo4YacHO 3abe3ne4vye 3B’ A30K
MI>K HUMMI.
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O3HAKU EMITENAIIBHOI'O WWAPY:

EniTenin 3aBXXgn 3HaxoaAUTbCA HA MeXI ABOX
cepeaoBuLL,.

EniTenin nepacrasnde coboto wap KniTuH.
IcCHye acumeTpida B nnacTi KNITUH (MONAPHICTD).
BiACYTHICTb MDKKNITUHHOI pe4YOBUHN.
BiOCYTHICTb KPOBOHOCHMUX | NiM@aTUYHUX CYOUNH.

EniTenianbHMM NNacT BIAMEXOBYETLCA BIA
NpUnernnx TkaHMH 6asanbHOK MEMOpPaHOL0.

EniTenin mae BUCOKY 30aTHICTb 40 pereHepadii.

B eniTenigax npeacraeneHi yci Buamn
MDKKNITUHHUX KOHTAaKTIB.






CEHCOPHA

BCMOKTYIO
YA



CMNEUIAJTISOBAHI CTPYKTYPWU HA TNMOBEPXHAX
EMTENAJIBHAX KITTTUH:
1.AMIKAJIbHA - Ta, sika
NnoBepHeHa y NPOCBIT (CyauHMU,
OpPOHXiB, KULLKIBHUKA | T.4.),
NpoTUNEeXHa dasarnbHil.
Ha uiv noBepxHi MOXYTb
YyTBOPLOBaTbLCH
MikpoBopcuHku (d=100
HM), B SIKUX 3HaXoOATbCH
dinamMeHTU. BiNKM |
XryTtuku (d=200 Hm), B
OCHOBI IX 3HaxoOATbCA
Oa3anbHi TinbLus, a B Tini
— MIKPOTPYOOUKM.




CIMNEUIAJNISOBAHI CTPYKTYPW HA TTOBEPXHAX
EMITENAJIBHUNX KITITUH:

2.BA3AJIbHA — Ta, gka
KOHTaKye 3 ©basarnbHOL0
MeMbpaHoLo.

1 Ha Hin 3ycTpivyaroTbCs
MiKPOBOPCUHKU abo
BUNMWHaAHHA ONS
30inbLWeHHA poboyol
noBepXxHI KOHTaKTa 3
npunernuMm TKaHMHaMM.




CIMNEUIAJNISOBAHI CTPYKTYPW HA TTOBEPXHAX
EMITENAJIBHUNX KITITUH:

3.BIYHA — noBepxHs
KOHTaKTy MK OBOMaA
CyCIgHIMWU KNITUHAMMN.

1 Ha HUX po3TaloBYHOTbCA
MDKKRITUHHI KOHTaKTU, a
TaKOX YTBOPHOKTbLCH
CKNnagkv — iHTepauritTauii
(3anac noBepXxHHI).




BASAJIbHA MEMBPAHA

B wapi MiKKMITUHHOI PpeYOBUHM
PO3PI3HAOTL TPU NNACTUHKN Y
HanpAaAMKy Big eniTenisa oo
CMNOJTY4YHOI TKAHUHMN:

1 CBITJIA NMNMACTUHKA — wupuHoo
MAW 30-50 HM, cKnagaeTbca i3 AKOPHUX
WA ‘ dinameHTiB, rMniKonpoTelHiB

(NaMmiHWH), aHTUreHa Nyxmp4yaTKu i

i N F A
(LI M s
TR ‘

] ) VAR TSI Y npoTeornikaHis.
0 g gy DT HIA TUAC TMIFIRL S Y HIN

s g e LA 00 3TaLoBaHI AKOPHI ibpunn y
RS Burnapi neTenb, a TakoX konareH
Vi YA i IV, V, VIl Tnnie, ibpoHEKTUH.
8 PETUKYTNIAPHA NMNACTUHKA —

‘, ‘ol
ckrnagaetbcd i3 konnareHa | i il
TUna, idpunnm akoro goikcoBaHi 4o
AKOPHUX PINTAMEHTIB.

#



DyHKUII 6bazanbHOI MeMbpaHu

[TiaTpuMKa apXITEKTOHIKU, ANPEPEHLIFOBAHHSA |
nongapusauia enitenisa.

3abe3aneyeHHs MiLHUX 3B'A3KIB 3 npuiernmvm
TKanHaMW.

BubipkoBa dinbTpauisa NoXMBHUX PEeYOBUH
(MOneKkynsapHe cuTo).

3abe3rnevyeHHsa | perynsauis pocrta i pyxy
eniTeniq.



KNACU®IKALLII ENITRIATIBHAX
TKAHWH



OHTOiNnoreHeTU4YHa Knacudikawis 3acCHOBYETbLCA Ha
NOXOXKEHHSAX PI3HUX TUNIB eniTenis 13 Pi3HUX 3apOaKOBUX
NMUCTKIB

eni-
AepManbHUA

eneHaumo-
rnianbHun




LLIKipHMK eniTeniu (enigepmMmanbHUN)-
NPOXOoANTb i3 EKTOAEPMU; 3a BYJ0BOIO —
baraToLwlapoBum abo
ncesgobaraToLlapoBuK, riokani3aLis -
LLIKIpA, pOoTOBa NOPOXHUHA, CTpaBoxXia,
poriBka oka, nixea, aHyc;

EneHaimornianbHUM — noxoguThb i3
HepBOBOI TPYOKU; 3a ByJOBOIO -
OJHOLLapoBUU, Nokanisauis - BUCTUAE
MOPOXXHUHU MO3KY;



LerioHepo-
AepManbHUN

aHrio-
AepManbHUN




LlenoMiyHUM — noxoOuTb 13 CNNAaHXHOTOMIB
Me3ogepmu; 3a OynoBoto - OAHOLLIAPOBUU
NS1OCKUIN; NIoKani3auisa - cepo3Hi 0O0NOHKY;

HupkoBun - (HedbpoaepmanbHMKN)-NoxXoanThb i3
NPOMIXXHOI Me3oaepmu; 3a Oya0BOIO - |
OHOLLapOBUK; NToKani3auis - HUPKOBI KaHanbLj;

AHriogepManbHuUn (eHOoTenin) — NoxoauThb i3
Me3eHXIMU | HE € BrnacHe eniTeniem; 3a
Oyn0BOIO - OQHOLLIAPOBUK NIIOCKMK; Nnokanisauis

- BUCTUJIA€E KPOBOHOCHI | NIUMdATUYHI CyONHN,
ceple;



eHTO-
AepManbHN




KuwkoBum (eHTepoaepmanbHumn) —
NXo4uTb i3 EHTOAEPMU; 3a OYO0BOIO -
OAHOLLapoBM NPU3MaTUYHUN,
riokanisauis - LWyHOK, TOHKUWU | TOBCTUN

KNWEeYHUK,
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MOPAOSIoriYyHa Knacudikauis NoBEpPXHEBUX
eniteniie
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OaHoLapoBUK MIIOCKUA eniTernin
(epithelium simplex
sgamosum)(eHgoTenin, Me3oTenin)

1 EHgoTenin - BUCTUNSAE KPOBEHOCHI | fliMddaTUYHI
Cy%HI/I, a TakoX Kamepwu cepusd. BiH npeacraensge.
coboto LWap NocKuUxX KNiTUH - eHooTenIoUnTIB, AKi
reXaTb B OAVH LWap Ha ba3saribHi MemMbpaHi.

1 EHOOTENIOUUTHU - KNITUHM NONIrOHasribHOI oopMU
3 BOJTHUCTbIMU HeEI_BHI/IMI/I Kpagamu. HacTb KniTuH
MaloTb 2-3 aapa. BigHOCHO DigHI opraHenamu |
MalTb B LTOMNMAa3MI NIHOUUTO3HI BE3UKYIT.

1 - TpaHceHAoTenianbHe NepeHeCceHHs
KWCHIO, BYTTIEKMCIOrO rasdy Ta iHLWNX PEYOBMH.
[Mpurmae yyacTtb B MicuUeBin perynsuiii
KPOBOMMUHY.




1 Me3oTeniun - BKpuBa€e cepoO3Hi 0OONOHKN
INTUCTKU NNeBpwu, BicLeparbHy | napietTanbHy
PIOLLMHY, HABKOJIOCEPLIEBY CYMKY).

1 Me3oTeniounTn - NOCKI KNITUHN,
NONIrOHaNbLHOI POPMM 3 HEPIBHUMU KpasMMU.
Micua sanaraHHa agep KNiTUHU TPOXU
NoToBLLEHI. [ledaki MICTATb 2, iHKonu 3 aapa. Ha
BiNIbHIM NOBEPXHI KNITUHU € NOOAHOKI
MIKPOBOPCUHKW.

i : - Yepes Me30Terin BigdyBaeTbCS
BUAINEHHY | BCMOKTYBaHHA CEPO3HOI PIOVHM.
3aBOdKN NOro rnagkivn NoBepxHi nerko
BIAOYBaeTbCA KOB3aHHA BHYTPILLHIX OpraHis,
3anobirae yTBOpPEHHIO CnoslyYHOTKaHUHHNX
CMNOK MiXK opraHamMu B rpyAHiuv i OproLLIHin
NOPOXXHUHAX.




O,EI,HOLIJapOBI/II/I eruTenl

lNnockun enitenin (Me3oTtenin canbHUKa)

1 — eniteniouunT, 2 — 6aszanbHa membpaHa, 3 —
crnoslyyHa TkaHuHa, 4 — KPOBOHOCHA CyauHa, a) —
a0po, 0) — MIKPOBOPCUHKA, B) — MIXKKNITUHHA
MeXa, ') — LWiNbHUN KOHTAaKT, ) — NPOCTUN
KOHTaKT, €) — AIecMocoMa, X) — HaniBgecmocoma



OOHoLapoBuKn KyDIYHUIN eniTenin
(epithelium simplex cuboideum)

1 Buctunae 4actuHy HUPKOBUX KaHanNbLIB
(NMpoKcuMarsbHI | gucTarsbHi), BUBIAHI NPOTOKU
OaraTboX 3anos, ApibHMX OpoHxiB. KniTnHM
LbOro eniterniss MatoTb OJHAKOBI PpO3MIpu 3a
BUCOTOIO | LUIMPUHOID. KNITUHU MPOKCUManbHUX
BigAiNiB HUPKOBUX KaHasbLIB MalOTb O0MISAMIBKY
| 0a3anbHy nocmMyroBaHicTb. [TocMyroBaHiCcTb
O0yMoBrieHa KOHLeHTpaLie MITOXOHOPIN B
6asanbHUX Bigainax KniTuH.

1 — BUKOHY€E (PYHKLIHO 3BOPOTHLOrO
BCMOKTYBaHHS (peabcopbuito) psay Cnonyk i3
NepBMHHOI Ceul B KPOB.



OpgHoLwapoBun eniTenin

KyGiueHuu enitenin (HUPKOBi KaHanNbUi)
1 — eniTeniounT, 2 — 6a3anbHa membpaHa, 3 — Crnosily4yHa TKaHUHa



OOHOCMONHBIN NPU3MaTUYECKUIA
(umnuHgpuyecknn) (epithelium simplex

columnare)

Pa3nunyaloT :

1 3 00NAMIBKOIO - B KULLKIBHIKY, XXOBYHOMY MiXypi, NOro
KMITUHU MalOTb BCMOKTYIOYY NOBEPXHIO. KNiTnHm
NpuU3MaTUYHi, cepa AKuX 3yCTpidaloTbCA KenmuxonoaioHi.

1 MepXTIIUBUMU - B MATKOBUX Tpybax, MOro KniTMHU MarTb
MEPXTIMBI BINKN, AKI CIPUAIOTb PYXY AULIEKITITUHMN.

1 3aNM03UCTUMN - Y LLNYHKY, NOrO KIITUHM 30aTHI
NpoAayKyBaTU CEKPET CrM30BOro XxapakTepy | Ha3nBarTh
rmaHgynountTamu.

1 [lopag 3 Ha3BaHUMU KITITUHAMM iICHYIOTH Ba3anbHO-
3€PHUCTI eHOOKPUHHI KNITUHW OEKINbKOX BUAIB |
anikasibHO-3ePHUCTI 3aro3UCTI KITITUHWN, TOPMOHU AKUX
perynioTb PYHKLIK0 OpraHiB TPaBHOIO TPaKTY.



S ¢

OaHowapoBun eniTeni

NMpu3mMaTn4HUN MiKPOBOPCUHYATUN
enitenin (ToHkasa kuwka); | —
KULLeYHa MiKpOBOPCUHKA.

1 — eniTeniouunT, 2 — 6asanbHa
membpaHa, 3 — cnosiyyHa TKaHuHa, 5
— KennxonogibHMm aK30KpUHOLUMT, a)
— aapo, 6) — MiKpOBOPCUHKA, B) —
MDKKNITUHHA MeXa, ) — LWiNbHUK
KOHTAaKT, ) — NPOCTUN KOHTAKT, €) —
OecMOoCOoMa, X) — HaniBaecMocoma,
n) — obnsmiska

R

dadpaidinig




OaHoluapoBui baraTopsiaHnm
(baraTowapoBun) (epithelium
pseudostratificatum)

1 Buctunatotb I'IOBITpOHOCHI LLUNAXW | OesiKi BIoginm
CTaTeBOI CUCTEMMW.

1 B ubomy enitenii po3pi3HAOTbL 4 BUAa KNiTUH

1. BinvacTti (MUrotnusi) KNiTMHM MakoTb, By3bKa YacTuHa
KMNITUHU NPUKPINNSeTbCa A0 basanbHol memMmbpaHu, a
LLUMPOKA BUXOOUTb Ha MOBEPXHIO eniTenia i Mae BINKMW.

2. KopoTKi i ooBri BCTaBHi KNITUHW, HaneBHO, €
CTOBOYpOBUMW, 30aTHI [0 AINEHHS 1 NepeTBOPIOTLCS
Ha BIMYaCTI | CN30Bi KNITUHWU. BCTaBHI KNITUHN MaloTb
doopMy KrKnHa | LULMPOKOK YaCTMHOK MPUKPINMASTCbA
0o 6asarnbHol MeMbOpaHK, BYy3bKa BKIUHKOETLCS MiX
BINYACTUMWN KNITUHAMW, HE AOCAraroyn NOBEPXHI
enitenisa.



3. Cnun3oBi KNiTnHU KenunxonoaioHol chopmu,
BUPOONAIOTE MYLIMHM HA MOBEPXHIO eNiTeNis.

4. EHOOKPUHHI (ba3anbHO-3epHUCTI)
NPOAYKYIOTb BIONIOrYHO aKTUBHI PEHOBUHM
(ropMOHWN).

3aBasKM pisHOMY po3TallyBaHHIO

BCTaBHUX | BINYACTUX KNITUH B AaHOMY enitenii
MO>HO BUAINUTb TPU psga saep:

- HWXHIN | cpedHIn pagu -

- BEpXHin paa -



Tpaxes T
1 — BiyacTuii enitenuoumnt (a — 47,/

BilKa); v
2 — KenMxonoAibHWm

€K30KPUOHOLUUT (CrIM30BUIA
CEKperT);

3 — BCTaBHWI eniTeniouuT;

4 — 6a3anbHWii eniTenmoLuT;
S — EHOOKPUHOLMNT,;

6 — 6a3anbHa MemMbpaHa;

7 — cnory4Ha TKaHuHa;

8 — KpOBOHOCHA CyAMHa




TEM Binok. | — nonepeyHun, Il — noB3goBXHin

1 — KNiTMHHa memMbpaHa; 2 — untonnasma; 3 — nepudepnyHnn
aynneT MIKpoTpybo4oK; 4 — LeHTpanbHi MIKpOTPYOOUKK; 5 —
©asarnbHe Tinbue 6 — uuTonnasma BepXiBKU KNiTUHU



baraToLlapoBun HE3POTroBINUA
nrockun enitenin (epithelium
stratificatum sgamosum
noncornificatum)

JlokanusoBaHWU B poriBLI OKa, POTOBIN MOPOXHUHI,
CTpaBOXOofi, NiXBi, aHaNbHIW YaCTUHI MPAMOI KULLKW.

B ubomy enitenii BUAINATb 3 Wapu KNITUH:

6asanbHUK LWpa YyTBOPEHUI eniTenioymTamm .
npu3aMaTUYHOI OOPMMU, SKi po3TalloBaHi Ha ba3anbHIn
MembpaHi. Cepen unx KniTUH € CTOBOYpPOBI, 30aTHI 40
OiNieHHA. ToMy Moro e HasnBalTb KaMmbiarbHUM.

liMnyBaTUN LWap yTBOPEHUU enitenioyumtamm
noniroHanbHol popMu, AKi MaloTb BIAPOCTKU, AKI
BOAOTHCA MK anikanbHOK YacTUHOK KNITUH
6asanbHoro wapy. Ui yniTMHu po3talloByOTbCA
OeKiNbKoMa Wwapamu | MaloTb LuTonnasmMaTuyHI
BIAPOCTKW AKI HaragyTb LXMW,

lap NAOCKUX KNITUH, 9KUN pO3TaLLOBYETLCS Ha
NOBEPXHI | npeacTaBnse cobo KNITUHMK, LWO
BIAMNPAIOTh.



He3poroBIinNuUn enitTenin

1 — 6a3anbHa meMbpaHa;
2 — baszanbHMi Wwap;

3 — wunyesaTum Lwap;

4 — noBepxHBMA LWap (a),
8 — cnosy4yHa TKaHWHa;



baraTtoLuapoBun NIOCKNIN 3POroBINUA
enitenin (epithelium stratificatum
sgamosum cornificatum )

1 MOKpUBAE NOBEPXHI LWKIPW | HA3BaAETLCA enigepmMiCoM B SKOMY
BiAOyBa€ETbCA Mpouec NepeTBOpPeHHSs (TpaHcdopmaulis) eniTenianbHUX
KIMITUH Y POroBi JTyCOYKN — 3POroBiHHA. 3POroBiHHA CYNPOBOAXKYETLCS
CUHTE30M | HarpoMagXeHHSAM cneuu@ivHnX BinKiB-KepaTUHIB.

1 Ennaepmic Wwkipn 4oNoHeW, Nigows Mae S Wwapis:

1. BazanbHuUN (POCTKOBUIN, KaMDbianbHUW) — ymeopeHuU
UUIHOpUYHUMU eniimestioyumamu, 8 yumorinia3mi SKux
CUHMe3upyromscs crieyuidyHi binku, gpopmyroyuu
moHogunameHmu. TyT po3TaLlOBYHOTLCS CTOBOYPOBI
KNITUHW, AKI 4INATLCS, NICNA Yoro YactuHa AnepPEeHLIIOETCH
N nepeMeLLaeTbCA Y NOBEPXHEBI LLapw.




LLinnoBuu — ymeopeHHUU riosni2coHarnbHOoI ghopmu
KrimuHamu, sKi miCHO roe’si3aHi Mixk coboro
bazamoyuceribHUMU decmocomamu. B micui decmocom Ha
MO8ePXHI KNIMUH € OpIbHI sUpoCMU — WUMUKU.
LinTonnaama yux KniTuH Mae TOHOPUIIaMEHTH, AKi
YTBOPKOKTb MyYkn TOHOIOpun. JaHmn wap MiCTUTb
BipocTyaTi 3@ POPMOIO MIrMEHTHI KNITUHW - MelaHouunTu. B
LUuTonnasmi AKuUx € rpaHynum nirmMeHTa - MefiadiHa, a Takox
Makpodparun, oeHOpPouUTH | NiMPoLUUTK, 9K YTBOPHOKOTL B
eniepMici MicueBy IMyHHOro Harnaay. KnitTuHm gaHoro
Lapy 3gaTtHi 40 MITOTUYHOIO NMOAiny, B 3B 43Ky 3 UM LeU
LLiap BIAHOCATL A0 POCTKOBOro pa3oMm 3 eniTesniountamu
6asanbHOro wapy.

3epHUCTUM Wap — ymeopeHuUU Cr/ioWeHUMU KrimuHamu,
yumonnasma sKkux micmums moHogIbpusu | 3epHa 5
KepamoeiasiHa. KepatorianiH - pibpnnapHun Ginok, skui
NepeTBOPKETLCA B efeiguH Yy KiTUHaxX, sKi nexartb BuLLe,
a rnotTiMm B KepaTuH. Kpime Toro, B LUMUTOMNasmi KriTuH
OAHOro wapy BUABNATLCA 0COBNKMBI TiNbUA - KEPATOCOMMU,
AKi NpeacTaBnATb COOOK pPi3HOBUA NI30COM.




Bnnckyumn wap - yTBOpeHnn niocKMmMu
KNITUHAMU, LUTOoNnasmMma akmx MiCTUTb
eneianH, AKMN NepenomMIioe CBITMNO, WO
npeacTaBfieHNUN KOMMNMEKC KepaTorianiHy 3
TOHOIbpUnamm.

PoroBuu wap — ymeopeHuu po2osumu
JlycoyKamu, 3arioeHeHUMU KepamuHOM |
ayxupusamu rnogimps. ['lo Mipi TOro gk KniTMHu
BrMcKy4oro wapy rnepemillatoTbCs Y pOroBum,
B HUX NPW y4acTUm NU30COM MOCTEMNEHHO
3HUKAKTb S4pa i opraHenu, 3’ ABNAeTbCA
KepaTUH N KNITUHU NEPETBOPOIOTLCS Ha
porosi nycoykn. KnitTuHKU, AKi 3Haxo4ATbCS
330BBTpaYvYaloTbCs 3B’A30K Nig BNiMBOM
doepMeHTIB Ni30CcoM i MOCTYNOBO BiANagarThb
3 NOBEPXHI eniTenis.



3pOoroBinun eniTenin

1 — 6aszanbHa MemMmbpaHa;

2 — basanbHWUK Wwap;

3 — luMnoBaTun Lwap;

4 — noBepxHeBUN LLap
3epHUCTUN - (6);

5 — Bnncky4un wap;

6 — porosuin Liap;

/ — BMBIOHO NPOTOKa
NOTOBOI 3a03W;

8 — crnosny4yHa TKaHWHa;

9 — KpoBEeHOCHa CyaOuHa;




[lepexogHun enitenin (epithelium
transitionale)

i BUCTUIAE CEYOBUBIOHI LUMAXUN - FTOXAHKU
HUPOK, MOYETOYHNUKNEYOBOAN, CEHOBUN MIXYP.
YTBOpPEHUN 3 lapamMu KniTUH:

1. BasanbHuUN — yTBOPEHUN OPIOHUMUK
OKPYrNUMun (TEMHUMMK) KIiITUaAMU

2. NMpomiXXHUK — yTBOPEHMM KNITUHAMW
nosiiroHanbLHoI popmMu

3. I'IOBerHerm yTBOpeHI/II/I BEJTNKUMU
KNITUHaAMK, AKI MICTATb 2 1 3 44pa, MaloTb
KyI'IOJ'IOI'IO,EI,I6Hy | cnnoLeHry doopmy.



S ¢

[lepexogHunn enitTen

CeyoBun mixyp

A — Hepo3TdarHyTa CTiHKa; b — po3TdarHyTta
CTIHKa

1 — noBepxHeBUK Wap (a — eniteniouuT); 2 —
NPOMDKHUW Wap; 3 — 6asanbHum wap; 4 —
6asanbHa MembpaHa; 5 — cnony4yHa
TKaHWHA; 6 — KPOBOHOCHA CyauHa.







baratokniTUHHI 3ano3u

4
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bynoBa ek30KpUHHUX 3ano3. | — NpocTi;
1 — TpybyacTa Hepo3ranymoxeHa;

2 — Tpyb4acT posranygxeHa;

3 — anbBeosiApHa HepO3ranymKeHa;

4 — anbBeondpHa poaranymKeHa;

a — enitenin; 6 — BMBogHa NpoTokKa; B — KiIHLEBWUW Bigaen; r —
rMaHOynoumnT.



bynoBa ek3okpuHHUX 3anos. || — cknagHa
5 — anbBeOoNIsAPHO-TpybYacTa;

6 — anbBEONSIPHA;
a — enitenin; 6 — BMBigHa NPOTOKAa; B — KIHLUEBWUIN BIgAIN; I —
rmaHgynouunT.



bynoBa eHOOKPUHHKMX 3a503.

[/ — TpabeKyrnsipHa;

8 — ondpysHa;

9 — cponikynsapHa;

[ — rnaHaynouuT; 4 — remokaninsp.



KiHueBI BIgainy 3anos

cepo3Hum (binkoBomn)
CITU3UCTUN (MYKO3HWUI)
3MillaHNn (CepOMYKO3HUI)

1 — cepouuT; 2 — MyKOLUUT; 3 — CEPO3HUN HaNIBMICALb;
4 — NpOCBIT auuHyca



Tuvnun cekpeul

| — mepokpuHoBun TUN; |l — mikpoanokpmnHosun Tun; Il — makpoanokpmHosun Tun; 1V
— rOJIOKPUHOBUW TUM

1 — rpaHynspHa ElNC; 2 — komnn. Nonbgxi; 3 — MiTOXoHAPIA; 4 — CEKPETOPHUM
NpOAYKT; 5 — BiApWB anikanbHOI YACTUHM C CEKPETOM; 6 — KambiarnbHa KniTuHa; 7
— callbHUN eK30KpUHOUMUT (ceboumT); 8 — eK3OKPUHOUNT, KU PYNHYETBLCS; 9 —
LWinbHUM KoHTakT; 10 — gecmocoma; 11 — BigHOBNEHHA nnaamonemu; 12 —
NPOCBIT 3an03u (a — PO34YNHEHHA CEKPETOPHOI rpaHysmn)



1 — rpanynspHa ElC; 2 — komnn. Nonbaxi; 3 — MmiToxoHApis; 4 —
CEKPETOPHUN NPOAYKT; S —BiApPUB arnikarbHOI YaCTUHU 3 CEKpPeToM; 6
— KambianbHa KniTuHa; 7 — canbHUN eK30KpMHOUUT (ceboumnT); 8 —
EK30KPUHOLUT, AKNA PYUHYETLCA; 9 — WiNbHUN KOHTaKT; 10 —
gecmocoma; 11 — BigHOBNEHHS nnasmonemu; 12 — npocBsiIT 3anosun (a
— PO34YNHEHHA CEKPETOPHOI rpaHynn)



OOHOKMITUHHA BHYyTpieniTenianbHa
3anoasa

TOHKa KuLKa.

1 — kennxonoaibHNM eK30KPUHOLIUT; 2 — 9Ap0; 3 —
CITN30BUIN CEKPET; 4 — MIKPOBOPCUHYACTUN
eniteniounT; 5 — 6baszanbHa membpaHa; 6 —
crnony4YHa TKaHuHa; 7 — komn. ['onboxi; 8 —
MIKPOBOPCUHKM.




baratokniTUHHI 3an03u

4 i %) :
AN @& [pocTi:
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i | — HeposranygxeHa TpybyacTta
i 3arosa (EHOOMETPIN MaTKN);

|l — Posranyo)xeHa anbBeondpHa
(canbHa 3aro3a LuKipn)

1 — 3an03a; 2 — rmaHgynouuTu; 3 —
BUBiOHA NpoToKa; 4 —
anbBeOSIAPHI KiHLUEBI Bigainu; 5 —
basanbHi EK30KPUHOLMUTH
(cebouunTtn); 6 — canbHi
EeK30KpMHOUUTK (cebountn); 7 —
KIMITUHW, 9KI PYUHYIOTbCSA; 8 —
crnonyyHa TKaHuHa; 9 —
KpoBeHOCHa cyauHa; 10 —
Bonoccs; 11 — noKpuBHUM
enitenin; 12 — mioenitenioyuT.




=

CknagHa posranygpkeHa anbBeonspHo-TpybyacTa 3arnosa
(cTpaBoxia)

3 — BMUBIHA NMPOTOoKa; 4 — anbBeONSAPHI KIHUEBI BiOginu;
8 — crnosiyyHa TKaHuHa




[lepenik nuTaHb 40 AUCKYCII

Ha npenapaTi BUABNEHI Taki CTPYKTYpU: a) nracT KNiTUH, SKi TICHO
npunaraloTb ogHa OO0 OAHOI, ©) KMITUHW, PO3A4ifieHi MIXKKNITUHHOK
PEYOBUHOKW. fAKa 3 UMX CTPYKTYP BIOHOCUTBCA OO0 eniTenianbHuX
TKaQHUH?

Ha npenapati BuaBneHo Asa Tunm KNitTuH. B nepwomy Bunagky
anikanbHa i 6basanbHa 4YaCTUHM BigpPI3HAOTLCSA 3a 0YO0BO, KMiTUHMU
OpYyroro Tuny He MakwTb MOMAAPHOCTI. AKl KNITUHU BIOHOCATLCA OO0
eniTenianbHNx?

H3-TUMiOMHOM MOMIYEHI XPOMOCOMMU B KIiTUHaAx ektogepmu. B
eniTenii aknx opraHie 0yae BusaBrieHa MiTka?

H3-TUMiOMHOM MOMIYEHI XPOMOCOMW B KIITUHAX BEHTPASIbHOI
Mesoaepmun i HecbpoTomy. B enitenil akux opraHiB byae BuUsIBriEHa
MiTKa?

H3-TUMiOMHOM NOMIYEHI XpPOMOCOMW B KIiTUHAX eHTogepmun. B
eniTenii Sknx opraHie 0yae BusBrieHa MiTka?
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