OG30opHag nekuna Ha Temy:

«BBeaeHue B Kypc
rMCTOJIOTUHy SMOPHUOJIOT UM,
3a1a44 U METOAbI
HCCIICI0OBAHN

CTpyKTYpHaAsiOpraHu
KJIETKH»

Kadenpa rucrosorun KaparanauHckoro rocyiapcTBeHHOT0 MeIMIIMHCKOI0 YHHBEPCUTETA



Yuenvte, noAoXnBuIMe HAYANO HAYKE YHMOAOTHN

—

Pobepm lyk

(18 urona1635,
Opewyomep, o. Yaum —
3 mapma 1703, JIoHOOH)

LUBAHH Teodop
(1810 - 1882)
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TMCTOJIOI A - Hayka 0 pas3BUTUN, CTPOEHNUN U
dYHKLUMAX KIETOK, TKaHeI/I N OpPraHoB XXMUBOTHOIO
opraHusma

Pa3nenbi:

1. Llntonorus
2. OMbpuoriornss =
3. Obwasa rmcronorus

4. YacTtHaga ructonorus.

[uctonorna-1 BknovaeT nepBbie TpU
ONCLUNNUHBL.



Knetkm

SBJISIIOTCSI OCHOBHBIM CTPYKTYPHBIM BaXKHEHIIIMM TKAHEBBIM AJIEMEHTOM.
B opranuszMe 4esioBeka OHU moapazaeiisitorcs 0ojiee yem Ha 200 THIIOB.
OaHaKO MpU UMEIOIIUXCS HECOMHEHHBIX Pa3IUYHUIX KICTKH BCEX ITHX
TUIIOB UMEIOT OOIIHUE YEePThl CTPOCHUSI.

KUVIETKA (JIAT. — CELULLA)
- 3TO MHUKPOCKOIIMYECKOM BEIWYMHBI JKMBasl CHCTEMa, OrpaHUYCHHAs
OMOJIOTMYECKOM MeMOpaHO#, cocTosIas W3 sApa W IUTOIJIa3Mbl,
oOJ1agarolasl CBOMCTBAMM Pa3ApPaKMMOCTU U PEAKTUBHOCTHU, PETYJISIUM
COCTaBa BHYTPEHHEHN CPEAbl U CAMOBOCIIPOU3BO/ICTBA.

DyKapHOTHYECKas KICTKA COCTOUT U3 CICAYIOIMNX KOMIIOHECHTOB:
1. Knnerounast 060104Kka (KjIeTO4HasI TIOBEPXHOCTD ).

2. llutonnasma.
3. Anpo.



KnemoyHasi 060s104Ka.

KneTo4Has obonoyka
obpas3oBaHa TPEMSA YaCTAMU: [funuatbii
[MUKOKANMKC, QicioK
yuTonnasmarnyeckas

MemMbpaHa 7
nogmMmemMbpaHHbIN Cnou
OMNOPHO-COKPaTUTESbHbIX

CTPYKTYP.

LinTonemma nmeeTt cTpoeHue
aneMeHTapHoOn

brnonornyeckom membpaHsol. B
9NEKTPOHHOM MUKpocKone
OHa UVMeeT TPEXCMOMHYIO |
CTPYKTYpY (OBa TEMHbIX CIOS
pasgeneHbl CBETMLIM CITOEM).
OCHOBHbIMW  XUMWUYECKNMU
KOMMNOHEHTAMWN  KNETOYHbIX
MemMbpaH SBAAKOTCS NUNnAabI
(40%), ©Oenkn (50%) wm
yrrnesoabl (10%).




®YHKLNN LNTONEMMbI

1. PasrpaHunyunTenbHas.
2. bapbepHo-3aLlmTHag.
3. TpaHcnopTHas: 3HOOLUMTO3 N 3K30LUMTOS3.

4. PeuenTtopHas.
5. YyacTtve B MEXKIETOYHbIX B3aMMOOEUCTBUAX. MEXKITETOYHbIE

KOHTaKTbl U AUCTaHTHbIE B3aUMOOENCTBUSI.

OTAENEeHNE  KOHTPONU-  peuenuua n  QepMmeHTa-  Mexxne- 3asKopn-
KNeTKu OT pyembin nepeanava TMBHanA TOMHbIe BaHne
gsgfae" TPAHCNOPT  CUIHANOB peaxums KOHTAKTbI uuTockenerta



MeXxknetTo4dyHble coeanHeHUsa
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[IpocTOoE MEeXKneTo4yHoe 5t ¢ o
coeuHEeHue " '
Mopdgbosioacu4yeckas
Xxapakmepucmuka:

conmxkenne  nnasmMornemMmm
coceaHnx KNEeTOoK Ha
pacctosgHme 15-20 HM wu
CIUSHME X rMUKoKanukca.
DYHKUUOHAal/IbHOE
3Ha4YeHue:
NPEeNMyLLECTBEHHO
MEeXaHn4yeckoe coeguHeHune
KNETOK.




Oecmocoma
Mopghornoauyeckas xapakmepucmuka: cneunanmanpoBaHHbie CUMMETPUYHbIE
y4dacTkM nnasmatudeckux mMembpaH cocegHUX KIeToK CO  CKOMMeHusiMu
9NIEKTPOHHOMMOTHOIO BELLECTBA B Mnpunexawmx ydacTkax uutonnasmbl, B
KOTOpbl€ MOryT ObITb BCTPOEHbLI TOHOPUOPUNSILI.

DYHKUUOHAa/IbHOE 3Ha4YeHUe: npenmyecTtBeHHO MexXxaHn4eckoe coednHeHune
KINEeTOK.




NManbueBugHoe
MeXKrneTo4yHoe
coefiuUHEeHue

Mopagboriocuyeckasi
xapakmepucmuka:
coeanHeHud Mexay
yyYacTKkamMmu coceaHunx
KNeToK, roe nnasMmosiemMma
OAHOWN KITIETKN BHEOPSIETCHA B
yrrybneHue apyron KNeTku.
DYHKUUOHAal/IbHOE 3Ha4yeHUue:
NPEeENMYLLIECTBEHHO
MexaHn4yeckoe coeauHeHune
KNETOK.




MnoTHOEe MeXKneTo4yHoe
coeAnHeHue

Mopabonozudyeckas
Xxapakmepucmuka: crnusHue
Ha onpeneneHHom
NPOTSKEHNU y4acCcTKOB
nrasamonemMm OBYX
COCEOHUX KIETOK.
DYHKUUOHAal/IbHOE
3Ha4yeHue:
NpPenMyLLEeCTBEHHO
MeXaHn4yeckoe coeguHeHune
KNEeTOoK.
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: ;, 4 XvMU4YecKumn cuHanc
'L \ \ opgporioauyeckas
4 v;“ \ \ Xapakmepucmuka:
: ";i- crneunanm3anpoBaHHble  y4aCTKK
: "aﬁ' Y cocenHWx KneTok, pasfeneHHble
"h wenbto. Besukynbl, cogepxatiue
. XUMudeckue BelllecTBa
(Meguartopbl), pacnosiaratoTcd
+ . BONMM3M nnasMonemMmbl  OOHOM
KNeTkn, nnasmonemMmma gpyrou
% KNeTKN copepXuT peuenTopbl K
| % menmaropam.
S OyHKUUOHAIILHOE 3HaYeHUe:
#3! oQHOCTOpPOHHEE npoBegeHne
BO30YXXOEHUS MeXay KneTkamu.
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[uTonjazma

COCTOUT M3 TPEX YacTeil: ruajioria3Mbl, OpraHesI

1 BKJIFOUCHHU.
DOVHKIMY THAJOILIA3MBbI:

1. MeTtabonuyeckas - METa0OJIM3M KUPOB, OCIIKOB,
YIJIEBOOB.

2. DopMUPOBAHUE KUIKOU MUKPOCPEIbI
(MaTpuKkca KIETKH).

3. Yuactue B ABMIKCHHH KJIETKH, OOMCHE BECIIICCTB
Y DHEPIUH.

OpraseJsisbl.

Lo ¢vukyuonarbHoMy npusHaxy 6ce Oopeanelivl
oenames Ha_2 2DVANbL:

1. Opranemnsl oOmero 3HaueHusi. Coaepxarcs BO
BCEX KJIETKaX, MOCKOJIbKY HEOOXOAMMBI ISl UX
KU3ZHEJEATEIIbHOCTHU.

2. Opranemisl CIHEUAIBHOTO 3HAaYeHUA. EcCTh
TOJIbKO B TE€X KJIETKaX, KOTOPHIE BBITOJHSIIOT
cneunanbubie  QyHKuuu  (MUOGUOPUILIEI,
HEUPOPUOPHILIBI, JKTYTUKH I PECHUYKH).

Llo _cmpyKmypHOMY NPUBHAKY _6Ce _OP2aAHELIbl
QeNAmcs Ha:

1) opranemisl MEeMOPAHHOTO THIIA

2) opraHeibl HeMEeMOPaHHOTO THTIA.




MemMOpaHHbIe opraHensnbl

[lepoKkcucomeil.



Onwucana K.lNopTep B
194 5r. Pa3snuyatoTt
rPaHynapHyto u
arpaHynspHyto.
arpaHynsapHas
3HgonnasMmarTmvyeckas

Mopaborioauyeckasi
Xapakmepucmuka: CeTb

I MeMOpaHHbIX
KaHanbLueB, Tpybo4vek n
Ny3bIPbKOB, HE
J coaepxawmx pndbocom
¥ Ha Hapy>XHou
NOBEPXHOCTMN.
OcHo8HbIe gbyHKUUU:
CUHTE3 YrNeBoaoB U
XUPOB.
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paHynapHasn
3HAgonna3mMmaTuvyeckasi cetb
Mopghornoau4veckas

xapakmepucmuka: cucTema
obpasoBaHHbIX MeMOpaHamu

LMCTEPH, Tpybouek 7
Ny3blIpbKOB, COAepXallunux Ha
Hapy>XHOW NOBEPXHOCTU

MHOIOYNCI1EHHbIE pl/IGOCOMbI.

OcHOBHbIE _DYHKUUU: CUHTES3

benkoB MembpaH 7
CEeKpPEeTOpPHbIX DENKOB.



[MnacTuHYaTbIV KoMnnekc (komnnekc Fonbmxu)
lNnactuHYyaTbin komnnekc Nonbaxu. OnncaH UTanbAHCKUM
Henpoructonorom K.l'onboxu B 1978r.

MOQQO]’IO&‘UUGCK&FI Xapakmepucmuka. KOMIMJieKkc yrnjoleHHbIX

LINCTEPH U NMY3bIPbKOB, OrpaHNYEHHbIX MeMOpaHaMu.
OcHo8HbIE yHKUUU: CO3PEBaHNE, KOHOEHCALNSA U yNnakoBKa
NPOOYKTOB CEKPETOPHON AEATENBHOCTU KNETKM, 06pa3oBaHme
CEKPETOPHBIX MYy3bIPbKOB B TOM YNCIE NTN30COM.




JTInzocombl. OTKpbITEI B1955T. K.
[ioBoM. PasnunyaroTt: nepBuYHbIE
NIM30COMbI (3HOOCOMBbI,
rmaposnasHble Ny3bIpbKn),
BTOPUYHbIE UNU 0AronM3oCOoMbl,
OCTaTOYHble TenbLa,
ayTodarosin3ocomeil,
MYNbTUBE3UKYNSPHbIE TenbLa.
nepBuUYHasi IM3ocoma
(rmaponasHbIn Ny3blipek )

Mopgponoauyeckas
xapakmepucmuka: MeMOpaHHble
Ny3bIPbKK, coaepXLme
rmaoponuTuieckne depmMeHThI.
OCHO8HbIe byHKUUU: y4acTne B
npoueccax BHYTPUKNETOYHOIO
doepMeHTaTUBHOIO
nepeBapuBaHunA.
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Mopgborioauyeckasi

xapakmepucmuka: MeMOpaHHble | h-‘

My3bIPbKU, cogepxLyme |

rmgponuTuyeckne  epmMeHTbl U :-'

SJTIEKTPOHHOMIIOTHbIE

nepeBapuBaeMble CTPYKTYpblI.
OcCHO8Hble QYHKUUU: Yy4yacTue B
npoueccax BHyTpMKneTquorO k. \
doepMeHTaTUBHOIO nepeBapuBaHUA.
AyTodharonnsocomoil (OCTaTquble
Tenbua) CywiecTBytoT HaCMeaCTBEHHbIE |
NTM30COMHbIE bonesHu (6onesH|/|
HaKoMsIeHns).




MuTtoxoHgpun. OTKpPbITbI

B1890r. HemeLKUM y4YEeHbIM [ 5o
P AnsTmMaHoM. -
Mopgbonoauyeckas B
Xapakmepucmuka: opraHoug, [
CTeHKa KOoToporo obpasoBaHa
OBYMS MembpaHamu: '
BHELLUHAA  UMeeT rnagky [
NOBEPXHOCTb, BHYTPEHHSS - [SMNESs
oBpasyeT BAaKOLIMECs BHYTPb [ s
CKnagku (KpuUcThbl). £ A
OcHo8HbIe bYHKUUU:
aspobHoe OKMCNeHne [ e
OPraHN4Yecknx BELLECTB U ;
cuHtes AT®. B pesynbrate TGl o ST
MyTaLUiA MUTOXOHAPUAMNLHOM ff s S

OHK BOSHUKAIOT [ e ¥

r -
L
.
.
|

MUTOXOHAPWAarbHbIE DONE3HM.




lMepoKCUCOMbDI

Mopagorozu4yeckas

xapakmepucmuka: MeMOpaHHble
Ny3bIPbKHU, cogepXxawimne
rPaHynApHbIN MaTpPUKC,
dEPMEHTHI OKUCIeHus

aMUHOKUCIIOT M KaTtanaay.
OCHOBHbIE _byHKUUU: 3alMUTHas
pPOnb, npegoxpaHsoT oT
TOKCUYECKOro OEWUCTBUS NEPEKUCU
BOOOpoO4Aa NyTeEM HeuTpanusauum
ee kaTtanasou. [lpu [gedekrtax
depMeHTOB pa3BMBalOTCH
NePOKCUCOMHbIE DONE3HWN.




HememMbpaHHble opraHenbl

Pnbocombl, nonupnbocomsbl
MukpoTpyo0o4Ku.
MukpodunameHTbl.
KneTo4HbIn UeHTp.
PeCHUYKN U XKIYTUKN

LinTockener — COBOKYMHOCTb OMOPHO-COKPATUTENbHbLIX
CTPYKTYP KneTkn. GyHKUMK: onopHad, perynauna gopmebl
KINEeTKn n obecneyvyeHne ee OBMXEHUSA, yd4acTme B SHOO U
3K30UMTO3€E U Op.



Pubocombl
Mopgborioeuyeckasi xapakmepucmuka: MErKne
SNEKTPOHHOMMNOTHbIE FPaHynbl, COCTOSALME U3 OABYX CyObeaunHu,
coaepxawime puboHykneonpoTenasi.
OCHO8HbIE _QYHKUUU: MECTO COOpKM OEenkoBbIX MOSIEKYST U3
aMUHOKUCTIOT.




NMonunpubocombli
Mopgbornozau4yeckas
xapakmepucmuka: rpynnbl
pnbocom, o6bEANHEHHbIE B
KOMMSIEKCbl MPU  NOMOLLN
MOJTEKYIbI
nHdopmaunoHHon PHK.
OCHOBHbIE QDYHKUUU:
CUHTES3
UMTOnNa3MaTu4ecKkmx
benkos




MukpoTpy604ku

Mopghorioeudeckasa xapakmepucmuka: TOHKUE HEeMNOCTOSAHHbIE
HeBETBALLMECH NOoMble UMNUHOPLI B umMTonnasme, obpasoBaHHbIE
benkamu - TyoynmuHamu.

OCHO8HbIE  bYHKUUU: nogaepxaHne  @OpMbl  KINETKN,
pacnpenerneHe u  rnepemMelieHme  KOMMOHEHTOB  KIETKMU,
obecneyeHne NoABMKHOCTU KIEeTKU, dOpMUPOBaAHME LIMTOCKESNEeTa




MukpodunnameHTbl U
NPOMEeXYTO4YHble (hunamMmeHTbI
(Mukpodundpunnbl)

Mopgborioau4deckasi
xapakmepucmuka. TOHKME
OenkoBble  HUTW, nexawue B
yMTonnasmMme nooanHoOYKe, B BuUAE
TPEXMEPHbIX CETEN UNU NYyYKaAMM.
OcCHO8HbIE DYHKUUU: NoaaepXaHmne
dOpPMbI KIMETKU, pacrnpeneneHne u

nepemMeLleHue KOMMOHEHTOB
KNeTkn, obecneyeHmne noaBuMKHOCTU
KNEeTKN, dopmMupoBaHune

LUuTOCKeneTa



KneTo4yHbIn UeHTp
Mopdgbosioacu4yeckas
xapakmepucmuka: opraHoua,
COCTOSALMN U3 OQHOWN UK OBYX
LeHTpuonen, OKPY>XEHHbIX
CBETINOU LUTOMNNa3mMon C
pagnarnibHO  pacxoaaLlMMnCs
MUKPOTPYBbOoUKamm
(acTpocdoepa).

OCHOBHbIEe _QYHKUUU: MECTO
cbopkn  MUKpPOTPybO4vek U3
TYOYIMMHOBbIX coeanHeHUN,

yyactue B NOCTPOEHUM
pPECHMYEK " XXMy TUKOB,
onpeneneHne NOMCOoB

OensiLencsa Knetkn Bo BpeMs
MUTO3A.



PeCHUYKM

Mopgbornoauyeckas xapakmepucmuka:
BbIPOCTbI LMTOMMAa3Mbl, OrpaHUYEHHbIE
Hapy>XHOM  KIMeTodyHou  memMbpaHowu,
OCHOBY KOTOpPbIX OOpasyeTr Kapkac u3
MUKPOTPYOOYEK.

nHpopmaunoHHon PHK.

OcHoBHble __cbyHKUUU: crieumanbHble
opraHouabl OBUXXEHUA.




BkrovyeHus
Mopgbonosudeckass __ xapakmepucmuka:
HENOCTOAHHbIE CTPYKTYPbl B BUOE rPaHyI
UNn Kanenb nNUnNnUMaHou, OenkoBOW WK
yrrneBogHOW Mpupondbl; B psge criyvyaes
MOryT ObITb OKanMIieHbl MeMOpaHoN.
OcCHO8HbIe QQYHKUUU: NPOAYKTbI
BHYTPUKNETOYHOro metabonunama.




Knaccuguxkauusi
8K/TH0HEeHUU:

1.Tpodunyeckue
BKITHOYEHUS:
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BKJTHOYEeHUSA:
reMmorrnoowvH

MenaHnu
NMNogYyCLUMH.

3.CeKpeTopHbIe
BKITIOYEHMUA.

=
A
XL
Q
O
-
QO
Q
X
()
X
O
4

3
T @©
Qo I
7 @
z 2
Z 3
m =2




B 3aknioYeHurM nexkumm npowy nepeynucnnTb Bac OpraHensbl,
koTopble OPMUPYIOT CreayoLLue annaparbl KIEeTKU:

1. CMHTEeTMYecKknn annapar
2. JHepreTnyeckumn annapar
3. lNnuweBapuTtenbHbIN annapar

4. LlnTockenet




PomwmM ed: kél - OlAAilarment
opautripppckas Bpaua
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. _~Nucleus

Ribosomes

endoplasmic
reticulum

Mitochondrion
Rough
endoplasmic

reticulum

Golgi apparatus Lysosome



IIpobGsieMHast JieKIIUA HA TEMY:

OCHOBHbIE IPOSIBJICHUSA
KU3HEAEeATEIbHOCTH

— M D0 .
Mssar <

= KJICTOK

Kadeapa rucrosiornn KaparanamHckoro rocyiapcTBeHHOI0 MeIUIIMHCKOT0 YHUBEpPCUTETA






ILleJb: 03HAKOMUTBLCA C COBPEMEHHBIMU
NPEACTABICHUSIMA O CTPYKTYPHO-(PYHKIIMOHAIBHBIX
OCOOEHHOCTSX SJIpa, )KU3HEACITCILHOCTH KIIETOK U UX
PEAKTUBHBIMH CBOKMCTBAMHU.




Anpo KiIeTKkn
ABIISIETCA €€ BAXKHEUIIUM CTPYKTYPHBIM KOMIIOHEHTOM.
DyHKIUM Aapa.
1. XpaHeHne HACIEACTBEHHOM HH(OPMAIIMK B MOJIEKYJIax
JIHK xpomocom.

2. Peanu3zanmst HaCcJI€ACTBEHHOM HH(POPMAIIUHU ITyTEM
KOHTPOJIS B KIIETKE CHHTETUUYECKHX IIPOLIECCOB, a TAKKE
IIPOILIECCOB BOCHOPOU3BOJICTBA M THOEIIM (alonTo3a).

3. Bocnpou3BOACTBO U Mepeaya reHETHYECKON
MH(OPMAIUM NP JICICHUMN KICTKH.

4. KOHTpOJIb U PEryISIUs CTPYKTYPHO-(DYHKIIMOHAIBHOTO
COCTOSIHUSI [TUTOIUIA3MBI, KIIETOYHOU 000JI0UKHY,

ITUTOPELIENITOPOB.
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: «,, B uHTepdasHon

KIeTke A0p0
COCTOUT N3 4
KOMMNOHEHTOB:

1. Kapuonnasma
2. XpoMaTuH
3. Kapunonemma
4. AQpbIWKo




Kapuonemma.
Coctont w3 gByx wMembpaH. Ha
Hapy>XHoOMn MemMmbpaHe MoryT ObITb
S pubocombl. Mexay oByms membpaHamu
f eCTb MepuHyKneapHoe MNpOCTPaHCTBO
wunpuHon 20-40 HmM. MmeeT nopbl. B
nopax HaxogsaTcsl rpaHynsapHble WU
dbunbpunnapHble CTPYKTYpbl, KOTOpbIE
BMecTe 06pasytoT KOMMIEKC Nopbl.
QyHKUUU Kapuonemmbl:
pasrpaHuyuTeribHas, 3alluTHas,
perynaumsa TpaHcnopTa BeLeCcTB, B TOM
yucne wn  pubocom, K3 gOpa B
yutonnasmy n Haobopor.
HapyxHaa sagepHas membpaHa (d)
BHyTpeHHAS aaepHas membpaHa (b)
[lepunHykneapHoe npocTpaHCcTBO (Q)
ApepHaga nopa (a) 'etepoxpomaTuH (C)

L il




ApepHbIN COK — Kapuonna3ma.
OTO XUOKNUN KOMMNOHEHT aapa. [NpeacraBnaer cobom KonmnounaHbIn
pPacTBOp CIOXHbIX Oenkos, yrneBodoB, HykneoTuagoB. B coctas
Kapuonsnasmbl BXOAAT Takke pasfnyHble UOHbl U METaboNUThI.
Cpegn ©OenkoB Haubosnbllee 3HAYEHUE UMEKOT TUCTOHBI,
depMeHTBLI, CTPYKTYPHbIE DENKM.
PYHKUUU Kapuonsia3Mbl. CO30aeT MMUKpocpedy Ansa Bcex

CTPYKTYP sApa, B KOTOPOM MOXET MpPoucxoautb ObicTpas
andpdysma metabonutoB; nepemewleHmne pubocom, mM-PHK un T1-
PHK k Flﬂ,eprIM nopaM
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XpoMaTuH

XpOMaruHOM  Ha3bIBaeTCs UHTEpda3zHas (¢GopMa  CyIIECTBOBAHMS
XxpoMocoM. Paznmuuaror 3yXpomMaTHH MW rerepoxpomaruH. OOmacTtu
JNEKOHJICHCALIMA  XPOMOCOM  SIBJISIFOTCA ~ AKTUBHBIMH, 34ECh HJET
tpadnckpunua JIHK. Takue o06mact Ha3bIBalOTCA 3yXPOMaTHHOM.
KOHJIEeHCUPOBAaHHBIN, WM IUJIOTHBIK XPOMATUH UMEET BbIPAKECHHYIO
O0azouiani0 M BHJACH B MHUKPOCKONE. ITH HEAKTHUBHBIE Y4YaCTKHU
XPOMOCOM MHAYE HA3ZBIBAKOTCSA I€TEPOXPOMATUHOM.



AopbILKo
OTO  MMOTHbLIN  CTPYKTYPHbIA

2 “_ KOMMOHeHT 9aapa. B knetke
i5% MOXeT OblTb OT ogHoro Ao

# LeckonbKux AApbiLIEK.
=5 Anpbiwko-aTto COBOKYIMHOCTb

. yyacTKoB 10 XPOMOCOM
S8 (13,14,15,21,22  napbl). 3T
@ Y4acTKM Ha3bIBaloT

, % AAPbLILIKOBLIMI OpraHM3atopamm.
- OYHKUUU A0pbiWKa — CUHTES
o f pnbocomanbHoM PHK 7
o6pa3OBaH|/|e pubocowm.

. B HEM pasnuuator:

‘ a) aMOPMHbIN KOMMNOHEHT

b) PNOPUNNAPHBIN KOMMOHEHT
C) NEPUHYKIeapHbIX XpoOMaTuH
d) rpaHynApHbIA KOMMAOHEHT



Ilepuon npoaudeparupHoro mokos (1, GO)
['noens ket (2)

SR —

"KU3HEHHBIN LUK

- OTO BpCMA OT OJHOI'O ACJIICHHS 10 BTOPOIoO UJIN 10 CMCPTH
KJICTKH.



AITIOIITO3
Ha3bIBAIOT (PHU3HOJIOTHYECKON THOEIBIO
KJICTKH (B OTJIMYHE OT HEKPO3a,
IPEeJICTABISIONIECIO COOOM
MaTOJOTUYECKYIO THOEIb KIIETKH,
CMEPTh KJIETKH OT «HECYACTHOIO
ciaydas»). TepMuH «anomnTo3» (0T rped.
Apoptosis — TUCTONa) OPSAIOKII B
1971 rony I'.Kepp, OCHOBBIBAsICh Ha
BHEIIIHEM CXOJICTBE allONTO3HBIX
KJIETOK C OITaJalOIIMMHU JTUCThIMU:
aroITO3HAas KJIETKa CMOPIIUBACTCS U
KakK Obl BBIMAJAET U3 OOIIETo
KOHTEKCTa TKaHHU.

anonTo3 M HEKPo3









S T ® -/ KapuwokuHes — —

NurTepdaza

MUTOTUYECKHUHU LUK

BpeMs 0T 0HOro 10 BTOPOTo JieJICHUs KIeTKU. Ero moapas3aesnstoT Ha
COOCTBEHHO MHUTO3 U MHTEp(Dazy. B cBor ouepenb, MHTEpdasza AeIuTcs
Ha 3 nepuoja: npecunretnueckui (G1), cuaTeTnyeckuii (S) u
nocrcuHTeTnueckuit (G2).






Cxema perynsaumm KNneTo4yHoro cocraea
OOHOBNAKLWENCA TKAHWN.

. MHrubuposaHmne

Monoable s
. 2% KINeTO4YHbIX

KambuanbHble

i
3penble s,

KNeTkn |

i e 1wt . KeWnoHbl

™ -
*o." - "‘

3penble KNeTKU BbIAENAIOT KEWUSOHbI - BelecTBa,
UHriMBupyouwme cob6CcTBeHHbIN KaMBun.

CeepXnNpoAayKUMA 3penbiX KNeTOoK BeAeT K YBeSIM4eHUIO
KOHUEeHTpaUMK KeEMNOHOE U NpeKpaleHUIO PasMHOXeHUA
MOMOAbIX KINeTOK.

MGenb 3penbiX KNeTOK CHUXaeT KOHUEHTPaUUIO KeWoOHOB,
BCNeACTBME Yero feneHne KNneToK Bo300HOBNASTCA

M YUCIEHHOCTb 3penbiX KNeTOK BOCCTaHaB/IMBaeTCA.












[InasmaTyecKan

WHTaKTHaA AAGPHAR

obonoyKa

KOHACHCHPYIOWMECA XPOMOCOMBI,
B KOTOPbIX ABE XPOMETHAS!

COEAMHEHB! LEHTPOMEPOH

Liutonnasama



METAGA3A

[onkc BepereHa

OparmenThl

XpOMOCOMb! AAEPHOM 0B0NOYKK
0bpasylor

METa(hasHy KUHETOXOpHaA
NNACTHHKY MHKPOTPYBOYKa
nocepeante

MeXAY nonKcamu

Nonioc Beperena  MonwcHan MukpoTpyBoyKa



AHADASIA

Kureroxopmsie

MUKPOTPYBOUKH
YKOPaYMBaloTCA,
NO Mepe TOro Kax
XPOMaTUA2 ABMKETCA
K nonwocy

Y anuHAowanca
NONIOCHaR

MukpoTpybBouka

Y KOpauymBawancA
KUHETOXOPHER
MUKPOTPYBOUKa I

Nonwace!
Pa3agBuIraloTCcA

[IpoonbHBIE  MOJIOBUHKKM  MeTada3HbIX
XpPOMOCOM (XpOMaTH/ibl) Pa3bEAUHSIOTCS U

pacxoasiTes K MOJIFOCAM, MEXKTY
00pa30BaBUINMUCS JTOYEPHUMU
XpOMOCOMaMH BUJTHBI HUTH

AXpOMATHHOBOI'O BCPCTCHA.




TEJIOPAIA

dexornaerncwpyrouwmecn '
X PO MOCO MBI :
(xpomarnas:)

6e3 KMNMHETOXOPHLIX

MuKpoTpybosex

NMonwocran

MUuKpoOTpybouxka
Boxkpyr orTaensbHbIX
X PO MOCOM
asHOo8s O6GpaayerTchA
AaepHan oSonovka

LIMTOKMHES

Monnan AagepHan

oGO NOYKa BOKPYT
AeKOHOASHCHPYIOLWLMXCA
xXpomMocomM

Brosass O6pa3yrouieecn
RADLIWIKO

OcrarouHoe Tansue —

oGnacTe NepexpaisarHmnA _.E
MmuKpoTpyBovex

Coxparmnmoe <onsuo,

oGpasaywouiee
Gopo3aay aenernsa

OcrarKm NoONOCHLIX
MuKpOTPpYyGove
seperveHa

Boccranosnerne Mapa ueTrponen
murvepdaszreIx
MM KpoTpyBGouex,

pPacTyumx OT UeHTPpOCOMSLI



CUTYALIMOHHAS 3AJIAHA

B kieTkax HaOM01aIM YMEHBIIEHUE pa3Mepa saep, HX CMOPIIMBaHUE,
YVIUIOTHEHHE U 00JIe€ MHTEHCUBHOE OKpaIllMBaHUE XpOMAaTHHA, YEM B
HEU3MEHEHHBIX SJIpax IPYyrux KiIeToK. Kak Ha3pIBaeTCA JAHHOE

saBjieHue?
e s ramw woww wmmam e TRINAMY W

Bregcsown

-
> -
*‘{ - - -

-

wNEOMALIA Pt N

ot mal
Nresoryed



OG30opHag nekuna Ha Temy:

IMbpuonorus
yesrioBekKka

Kadgeapa rucrosioruu

Kaparammncxoro IroCyaapCrB€HHOI'oO MCIMIMNHCKOIO YHUBCPCUTCTA



AMbpuonornss — Hayka 06 3MOpuoHanbHOM
pa3BuUTUKN opraHu3ma.

OMBPUOJIOT'USA
Menununckas IMOpPUOJIOTHS uzyuaet
3aKOHOMEPHOCTH IMOPHOHATBHOIO pa3BUTHS

YeJl0BeKa, NMPUYHUHBI €r0 HAPYIIeHMHd M Pa3sBUTHSA
YPOACTB, BJUsHME (PAKTOPOB BHEINIHEH Cpeabl HA
IMOpHOreHe3, a TakKKe MEeXaHU3Mbl PeryJsiiuu
IMOpPHOreHesa.

IMOpPUOHANbHBLIN nepyon —  Bpemd oT
ONNIoAOTBOPEHMA U OOpa3oBaHUA 3UroTbl A0
poXaeHus.

Akyuiepckas nepuoamusaumus aMmbpuoreHesa
1. HaYanbHbIN (1-9 Hegens pa3BUTUA)

2. 3apoabliweBbin (Co 2-01 no 8-yro Heaenu)
3. nnoaHbIu (c 9-oM Heaenu Ao PoXAeHUs)

1 2 3 i 5 6 7




1. OnnogoTBOopeHue (3uroTa)

2. lpobneHune (bnacrouyucTa)

3. MacTpynauua (obpasoBaHue 3apoabilleBbIX JIMCTKOB)

a) paHHAA 0) no3aHAA

4. AnddepeHumnpoBKa 3apoabllieBbIX FIMCTKOB (Me3oaepMbl-
oOp. COMUTOB, CNNTAaHXHOTOMAa U Me3eHXUMbI)

5. TuctoreHes, opraHoreHe3 U CUCTEMOreHe3

6. O6Op. 3apoabiweBbIX 000ro4YeK (BHe3apoabiweBbIX,
NPOBU3OPHbIX OpraHOB) MeXxAy paHHeUu U No3AHeU racTpynsuuen




CNePMATO30MA AMLIEKNETKS

\ /

SAroTa

!

bnacToymcTa

COCTOAWAA U2 IMBOPHUOHANEBHBIX
CTEONOBLIX KNETOK

(NepebIe WeCTe AHEW PasBEMTHA)
i

racTpyna

K/
JK30AEPMA l JHA0AERPME

MESOAEPMA
]

NPUBNUEKUTENEHO 350 TUNOEB KNETOK,
KOTOpBIE 0BpasvyioT OPradHel U TEAHW

Jenoeedeckoro opraHizmMa




CNEPMATO30M[

MporeHes

lMonoBble
KINeTKU n ux

pa3BuUTUE
rameToreHes




I. 'osoBKA

E

I[. XBocT A. b. B.

N

Sapo: 22 ayrocoMsl ~
(X uan Y)

A. Ulciinas (eBsa3youas 4acrb)

»—— B. [1apHas vyacrtb

9

\ r —
v —— I'. KoHeunas yacts
|

CnepmaTto3ova

(60-70 MKMm)
1. TonoBKa c akpocomou

+ 1 110:10Basi XPOMOCOMA 2 XBOCTMK — OoTAerlbl.

1 ) CBA3YHOLWNN (uenTpuony,
akcoHema - 9x2+2)

2) NPOMEXYTOYHbIV
(MUTOXOHAOPUN)

3) rMaBHbIV

4) onctanbHbIN
AKpocoma ¢ dpepMeHTamm
(rmanypoHugasa,
npoTeasbl, Nnnasa u ap.) -
NPOM3BOOHOE KOMIEKca
[ OnNbOXW.



AnuekneTka
(130 MKMm)
[lon LNTONIEMMOW -
KOPTUKANbHbIK  CMOU  C
rpaHynamu,
coaepxalnmm
depmeHTbl. CHapyxm -
s Onecrtawasa obonoyka wu
donnnKkynsapHble KNETKN C
OTPOCTKaMMW. Mexnoy
bnecTdawen 30HOW n
UnTONNEMMON oOBoOUUTA -
nepuBUTENIMHOBOE
NPOCTPAHCTBO.+KNnaccnwu
KaLlns




(14

rJ raMeToreHes

——

Ob6wan 6uonozun|

FAMETOrEHE3
FaMeIoreHes = npotece oOpAIOBANNA I PAIBHTHA (IONOBKIX KACTOK.

Cuepmarorene Onorencs

Hepmusmie noronme Kieixu

Joua parvnoscnns

e ) J | L ) D e -

Joma pocra

) = Coopsatown | mvuul Owoarr 1 nopana

Cocpsarowrn I Oworpry

| QRIS I popna

Joun corpenanuy
® » (® Cnepmatnabi Anuekn
LI B B Hinexaerva
! ¥ ! 3 Hospuue reinia

Clepaaes <0l ---30Ha (hopMUpOBaHNS

- - - - - - - - -
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IIPOICHE3

OTIINYUA CMNMIEPMATOINEHE3A OT OBOINEHE3A

CnepMmarorenes

OBorenes

daza pasMHOXKEHUA - C MOMEHTA
[I0JIOBOTO CO3pPEBAHUs, B TEUYCHUE
BCEH KN3HU

daza Pa3MHOXCHUSA - B
SMOPHOHAIILHOM IIEPUOJIE

daza pocra CIIEYET 3a

Pa3MHOKEHHUEM, KOPOTKAs

daza pocra AnUTENbHAA, HCITUTCS
Ha MaJIbIi U OOJBIION POCT

daza cCo3peBaHUS XapaKTEPU3YETCS
PaBHOMEPHBIM TEJICHUEM
CIIEpMAaTOIIUTOB.

daza CO3pEeBAHUSA XAPAKTEPHU3YETCS
HEPABHOMEPHBIM JICJICHUEM
OBOIIUTOB: 1 sgunexkiIeTka u 3
PENYKIIMOHHBIX TEJIbIIA

Ectb (paza popmMupoBanus

daza GopMUPOBAHUS OTCYTCTBYET

[Ipomoikaercss B TEUEHUE BCEU
KU3HU MY>KUYUHBI

[IpekpaniaeTcs mociae MEHONay3bl




OnnoaorBOopeHue

[lpomncxognT B aMmnynsapHoOU YacTu auueBoaa.

1. CnepmaTo3ongbl akTUBUPYKOTCA No4d  BIIUSHUEM
CITM3NCTOro CekpeTa anueBoga (kanauutauyms).+

2. AKpocomarnbHasa peakumsa — NPOHMKHOBEHME 4epes
NYYNCTLIN BEHEL, 1 briecTdauyo 000noYKy

'/
i«




Hasa  omjogorBopeHuss  HyxkHOo <200  muH.
CIIEPMATO30M/A0B (B kyasaTe ~300 man.), OHU CIIOCOOHBI
K OILIOAOTBOpPeHUr0 2 cyTok. <200 gocrUrart
BOPOHKOBOH YacTHu SIUIEBOTOB. Ipnu
0JIMI0300CTIEPMUH n3-32 HEIOCTATOUYHOU
JUTHYECCKOU AKTHUBHOCTH OILIOAOTBOPEHHUNA He
IPOUCXOIUT.




IE,Q06J19Hl"le - npeBpaLleHmne

OOHOKIMETOYHON 3UroTbl B  MHOTFOKIMETOYHbIN
3apOo/bilLL.

Y 4enoBeka pAgpobneHune nonHoe (AenuTcs
BECb Martepuan 3uroTbl), HepaBHOMEpPHOE
(0bpasytoTca bracTtoMepbl pa3zHOW BENUYUHDI),
aCMHXpPOHHOe (bnactomepbl OendaATcsd He
OOHOBPEMEHHO 3a cTaauenm 2 bnacTtoMepoB
HacTynaetr crtagua 3, T.K. 1 0Onactomep
OEennTCS nosxe 2-T0). Obpa3sytoTcH
bnactomMepbl pasHOW BENUYUHLI:  KPYMHbIE
TEMHBbIE N MESIKUE CBETIbIE
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Ceetnble bnactomepbl ApobaTtca ObicTpee w
OKPYXalT CHapyXXm TeMHble OracTtomMmepbi.
CBeTrble bnactomepbl Ha3bIBalOTCH

TPOhoONIaCTOM 1 ABATCA  MCTOYHUKOM
pa3BUTUA 3nNuUTenMa XOPUOHA. W3 TeMHbIX

onactomepoB (3IMOpMOOBNACT) o6pasyoTcs
TENo 1 NPOBU30PHbIE OpraHbl 3apoAblilla.
NpobreHne y Yernoseka NPONUCXOANUT B Te4YeHue 1-
Oon Hegenun ambpuoreHesa. 3a 3TO BpPeEMS
3apodblll nonagaeTr B MOMOCTb Tena MaTku U
HauYMHaeT_MMNAaHTUPOBaTbLCA.







AMNnaHTauMUs - npoHWKHOBEHME 3apoabilia
B  CNMM3NCTYKO  ODOMNOYKY  CTEHKM  MaTKu
(3HOOMETPUN) N CBA3b C €€ KPOBEHOCHbLbIMU
cocygamu.

Coctont mn3 2 as. agre3mMm (npunumnaHue)
Tpodpobnacta K CnM3nUcTon  0Doriovke u

MHBa3UMWN.

[lepen nmnnaHtaunen TpodobnacTt pasgensaeTcs
Ha 2 cnos:. uutoTpododbnact (BHYTPEHHUN
JIUCTOK) " cuMmnnacrorpodobnacTt
(nnasmogmoTtpodobnact, cuHunTuoTpodrobnact,
CUHTPOPOONAcCT) - HAPYXXHbIW JINCTOK.




CuHuutnansHbin Tpodobnact



MmnnaHtaunsa anntca okono 40 yacos.
[Tlocne onNnNoOOTBOPEHUA 3apoAdbill  UCMNOSb3YET
3anacbl  nNUTaTelNbHbIX  BELIECTB  AUNLIEKNETKU
(ayTOTPOMHLIN TUN NUTAHUSA ).

Mcnonb3ysa CeKpeT CIU3UCTLIX KINEeTOK 3nuTenus
anueBoda, MaTKW, MaTOuYHbIX Xenes3, WU MNpoayKTbl
pacnaga TKaHen B HavalnbHble dpa3bl MMNaHTauum
3apoablll  nepexoautT Ha [UCTUOTPOMHLIN _TUN
NMUTAaHUSA.

[locne paspyLieHnd COCyOoOB 9HOOMETpPUS,
yCTaHaBNMBAETCA reMoTPOMHbLIN _TUN _NUTaHUA
3apoasbiLla.
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CuHuMTHanbHumn Tpodobnact

MaTepuHckas xpoBsb



3apoabillieBbin nepuon

[[acTpynaumsa - npouecc obpasoBaHUsA 3apoablLLIEBbIX
JIUCTKOB NYTEM AenaMmmHaumMm n UMMurpaLmm.

PaHHAA racTpynaumsa (C 7-€ CyToK amMmbpuoreHesa) -
aenaMmuHaumMst unu paculenneHne ambpuobnacta Ha 2
NNCTKa:

- anubnacTt (nepBunyHas aKkTogepma)

- rMnobnacT (nepBMyHas aHToAepMa).

InMMbnact - WUCTOMHUK pa3BUTUS 3apodbllla, KITETKMU
rmnobnacra y4acTBylOT B 00pasoBaHUM XKENTOYHOro
MeLLKa.

1-aq dbasa racTpynauuu COMNpoOBOXOaeTc4d
obpasoBaHMEM =B TEYEHNE OQHON HEOENN MPOBU3OPHLIX
OpPraHoB: XKeJITOYHOro MeLlKa, aMHUOHA U XOPUOHaA..




AMHHOTHYEC
Kaf IMoJdoCTh

INOAACT CHHLIUTHOTpOdO
= oaacT
rHnooJaacT
iuToTpododIacT

. ‘BHe3apoablllIeBasd
MePBHYHBIIN - AMesoJepMa
AKeJTOUHBIN

MEIIIOK —



K 14 gHi0 pa3BUTUA CHapyXu 3apodbllla HaxoauTcs
XOpPMOH K13 Tpodhobrnacta ” BHE3apoOAbILLIEBOMU
Me3eHXMbl. OH popMUNPYET BTOPUYHLIE BOPCUHDI.
[lonocTb 3apoabilla 3anofiHeHa BHe3apoabliLLeBOU
Me3eHXnMoun. B Hen HaxooAaTca 2 ny3blpbKa:

= aMHUWOH (BHe3apoabilleBble aKToaepMa+mMeseHxnma)

- XEeNTOYHbLIU MELUOK (BHE3apoabilieBble SHTOAEPMA+ MEe3eHXMa).

Teno 3apogbllla  o06pasoBaHO KNeTkamu  AHa
aMHMOTUYECKOIO ny3blpbKa W KMEeTKaMu KPbILK
XXENTOYHOro MeLllKa U Ha3blBaeTCs 3apoAbllieBbIM
anckoMm. OH COCTOUT U3 3KTOAEpMbl (3annbnacTt) u
9HTOAOEpPMbI (rnnodbnacr).







[lo3OHAA racTpyndauusa - 2-as dasa

ractpynaummn (14-15-n1  geHb 3mMOpuoreHesa) nyTem
MUrpaummn Knetok. Knetkn anmbnacrta pasmMHOXalTCAa U
nepeaBuraloTcsl U3 nepegHero B 3adHUM KOHEL Tena
3apoabiwa. VIx nepemelwleHne maetr ¢ oboux Kpaes
annbnacTta B 2 notoka. YacTb KNeToK rnoBopadmBaeT K
LEeHTPY anubnacTta paHblUe ApPYrmx, ocTanbHblEe OXOOAT
0o 3agHero koHua. llpn aToM OBa KNETOYHbLIX MOTOKA
BCTpeYalTcs 1, NoBopaymBas, Ha4MHaOT ABUraTbCA YyXe
K nepegHeMy KOHUY 3apogbiwia. B pesynbsrate B LeHTpe
anunbnacta o00pa3yeTcs CKOMMEHME KIETOK, KOTOPOE

Ha3biBaeTca MEePBUYHOU MOJIOCKOWU. Bnepean ot
NnepBMYHON  Morockn  dopmupyetca MNEePBUYHbLIN
(reH3eHOBCKWUU) Y3esoK.




l'lel)BIflllHLIﬁ V3eJI0K IepepuvuHasd IoJocKa

IMIHOJACT

AMHHO00JIACT

[} JKeJITOUHBII
MEILIOK

’?;:-_

ME30dCPMAJIbHBIC KJIICTKH CHIIOOJIACT




punnnny®

» OO“.

.. o o ......
pompt 7 T
‘a,‘;o'c' ..':““\‘
o‘r":‘.: v 28
o....: Y B2 ;"ll,\
' YA D
- 4 ’ - & ..o ’. .
: ‘. | ...". . '
I o.,

TV YL ey

2t 00"’“

. »
" s -
’ »

L

o ~.' ..' . .. ..
Sy v AR
-

.
»
Sa tEe

EEELE Mrsseas .'...'

nepBI/I'-IHaS:l NMOJIOCKa - UCTOYHUK

Me3oAepMbl, a  NepBUYHbIN
y3€enok - XopAaanbHOro
OTPOCTKA. YacTtb KN1eTOoK

NepBUYHON MOSIOCKN MUTPUPYET K
rmnobnacty u BCTpaumBaeTcad B

Hero, 3aHuMMasi UeHTparibHoe
NonoXXeHue - doopmMupyetcd
KueyHas 3HTOOAEpMA,
nepBuyHag 9HTOOEpMA
CMellaeTca Ha  nepudeputo,
obpasysi  CTEHKM  XKENTOYHOro
MeELLKa.

N3 Bcex 3apoablleBbIX JINCTKOB,
OCODEHHO n3 Me304EePMblI,
BbICENSATCA KINEeTKN
3anonHawLme NPOCTPAHCTBO

MeXay 3apodblleBbIMU NIMCTKaMU
- oopmMumpyeTcs Me3eHxXxuma.

OudpdepeHunpoBKa U ructToreHes






3APOJIBIIIEBBIN MEPUO/I

Tl'acTpyasinus - nporecc oOpa3oBaHUs 3apPOBIIICBHIX JTUCTKOB.

Y 3apojpliia 4ea0BeKa racTPY/IAIns MPOTEKACT NYTEM OeTaMUHAUUN T
ummuzpayuu.

PaHHsS racTpyJsiiMs HauMHAETCs Ha 7-e€ CYyTKH SMOpHOIreHe3a.
OcyIecTBIsSETCS MyTEM JICTaMUHAIIMU - pacUICTUICHUs] SMOpHro0IIacTa
Ha JBa JINCTKA: 3MUOJIACT, WIN IEPBUYHYIO IKmodepmy, U TUI00JIACT,

WJIA TIEPBUYHYIO 9HHI00EpMY.

B

A ONC ,
0072 0/




INMUOJACT CIAYKUT UCTOYHUKOM PAa3BUTHA BCEro 3apoabIlia, KICTKHU
rumnofJIacTa y4acTBylOT B 00pa30BaHUU CTEHKH KeJITOYHOI0 MelIKaA.
1- pa3za racTpyiassuuu cCOnpoBoOKIACTCA 00pa3oBaHUEM
IIPOBU30PHBIX OPraHOB: HCE/IMOUHO20 MEUIKA, AMHUOHA U XOPUOHA.
HNx oOpasoBaHue NPOUCXOAUT NPUMEPHO B TCYCHUE OHOM HeAeJIH.

AMHHOTHYIEC
Kad IToJdoCThb

IMIHUOJACT e CHHOHTHOTPO (l) 0
g oJ1acT
rumrmnooJgaacT
IHHTOT[)O(I)O(SJIZ\CT
k. BHeE3apoIabllIieBas
Hel)BH‘IHbei "I\ie'so,:[eplvm

KeJTOUHBIN
MEILIOK



IMTPOBU3OPHbBIE OPI'AHDBI

- 3TO BPEMEHHBIE OPraHbl 3apObIIIa U MJ10/1a, 00€CIIEUNBAIOIIHNE E€r0
HOPMAJILHOE pa3BUTHE.
OBPAZOBAHHUE, CTPOEHUE, ®YHKIIUU
VICTOYHUK UX pa3BUTHUS - BHE3APOIBIIIEBbIC YaCTH 3aPO/IbIIIEBBIX JTUCTKOB.
HexoTopblie MpOBU30PHBIE OPraHbl (aIAHTOUC, JKEITOYHBIA MEIIIOK) MOCIe
BBIIOJIHEHHUS CBOMX (DYHKIIUM ITOABEPraloTCs peayKuuu. Jpyrue (XopuoH u
oOpa3yroIascs U3 Hero IJIaleHTa, aMHUOH, ITyTIOYHbI KaHATHK )
CYIIECTBYIOT /10 MOMEHTA poXKAcHM. [IepBbIMU 13 MPOBU3OPHBIX OPTaHOB
00pa3yrTCsi AaMHMOH U KeJITOYHbIN MEIIOK.




s seprons
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MomoaroTanm
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AMHHNOH
oOpa3yeTcsi U3 IEPBUYHOM BHE3APOABIIICBOM JKTOACPMbI H
IIEPBUYHON ME3EHXHUMBI

OYHKINU:

1. Cexpenns KUaKoCTH U ((OPMUPOBAHUE BOJTHOM 00OJIOYKHU
BOKPYT 3apoxspiiia (¢ 10uneo. = 30mn, 13-14neo. = 100ma, 18
Heo. - 400mn, 37-38 neo. = 1000-1500 mn).
2.BcacpIBaHMe OKOJIOTUIOAHBIX BOJI 00€CTIEYMBAIOT UX OOMEH.



"KEJITOUYHBLIU MEIIOK

bopmupyercs Ha 11-e cymku smOpuoreHesa. ICToOUHMK ero pa3BuTus -
BHE3aPOIBIIICBBIC SHTOACPMA U Me3ojiepMa. DyHKIIMOHUPYET 10 7-8 HEL.
AMOpHOreHe3a M IOoJBEpracTcsi 0OpaTHOMY Pa3BUTHIO.

OYHKIUU:

1. Tpoduueckas
2. JlpIxareabpHas
3. 'ameTorenes

4. KpoeTBOpHas




AJIJIAHTOUC

Y yernoBeKa annaHTouc . ) == ' R
He [OCTUraeT KpynHbIX gk \ 2 o
pa3MepoB W CYLLECTBYET AN 4
ao 2mec. ambpuoreHesa.

[lpn  popmmnposaHum
MyMOYHOro KaHaTuKa oilp:
annaHTouc BkMo4vaeTcd B ¢
ero COCTaB, roe’a
noaBepraeTcs peayKLum.




B ITYIIOYUHOM KAHATUKE

poxoaAat 2 aprepuur U 1 BeHa. OCHOBY €ro COCTABIISIET CIIM3UCTAS
COCIMHUTEIIbHAS TKaHb CO CIEUAIIbHBIMA CBOMCTBAMU
(6apmonoe cmyoens). B 3TOM TKaHU COIEPKUTCS OOJIBIIIOE KOJI-BO
THaIypOHOBOM KHCJIOTHI, 00JIagaroliel ruipoUIbHBIMHA CBOMCTBAMU.
N3-3a akKyMyJISIIIMA BOJIbI TKAHBb UMEET BHIPAXKEHHBIEC YIIPYTHUE CBOKCTBA,
YTO MPEHATCTBYET €€ CxkaThto. CHaApy» U MYITOYHBIA KAHATUK MOKPHIT
AMHHUOTHYECKON 000JTOUKOM.




XOPUOH

Yacrp He3apoabIIeBOU

Me3eHXHMBbI MOAXOAUT K
TPpo(d00JIaCTYy M BCTyNaeT ¢ HUM B
KOHTAKT, 00pa3ysi xopuoH. B ero
Pa3BUTHUM BBIACJAAOT 3 IepuoaA.

DOYHKIIHUA xopuoHna -

oOpa3oBaHHe IJIAIEHTHI.







®YHKIUU TJIALEHTHI:

1 Tpoduueckas.

2 Jlemonupymwmass (geno MakKpo- U MHKPOIJIECMEHTOB,
ButaMuHoB C, A, B, E u ap.).

3 Opran apIXaHus U104 - U3 KPOBU Marepu nocrtynaer O2,
B IPOTHUBOIIOJIOKHOM HampapiaeHuH Beiaeasgercs CO?2.

4. IKCKPETOPHAA - BBIACICHNAC U3 OpraHM3Ma ILI0Aa B KPOBb
MaTe€py KOHEYHBIX IIPOJYKTOB OOMEHA.

5. JHIOKpHUHHAS (DYHKIIHS.

6. Peryasiumsi mOpoLECCOB CBEPThHIBaHHUS M (DUMOPHHOJIMN3A
KpPOBH, KOTOpasi OMbIBA€T BOPCHHBI.

7. bapbepHo-3amuTHAA, NETOKCUKAIIMOHHAS /|
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MJIAIIEHTAPHBIA FAPLEP
- MEKAY KPOBbIO MaTepPH B JIAKYHAX U KPOBBIO IJIOAA B COCYAAX
BopcuH. CocTaB 0apbepa B ePBYIO MOJOBUHY 0epeMEHHOCTH:

1. DHaoTEMI KAMJJISIPOB BOPCUH HENPEPbIBHOIO TUIIA.
2. HenpepbiBHag 0a3ajibHast MeMOpaHa KamuJLjIsApa.
3. 'emoxopuaibHOE IPOCTPAHCTBO
4. bazaabHass MmemOpaHa Tpogoodiacra. Feut it
S. IlutoTpododaacr.

6 Cummiaacrorpododacr.
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Matemal capillary




Bo BTOpYI0 MOJIOBUHY 0€PEMEHHOCTH CUMILIACTOTPOPOOIACT U
HUTOTPO(00IACT HCUE3AIOT, NOABJIACTCH Quopunoud JIaHrxanca.
Ili1aneHTApHBIA Oapbep NPensATCTBYEeT NIPOHUKHOBEHUIO B KPOBb

IUI01A PAJAA TOKCHUYECKHUX BelleCTB, 0akTepuid. OH He ABJISAETCS

H1eaJIbHbIM 0apbepoM, TaK KaK MPOIYCKAaeT BUPYChI (Kopesas
KpacHyxa uzpaem pojib 8 AHOMAIUAX PAZGUMUA), ATIKOT0JIb, HUKOTUH
U JIP., OHU BBI3BIBAIOT HAPYLIEHHE SMOPHOHAJIBHOIO PA3BUTHSL.

AMHMOTHUHEC KM ST TENMA
CTPOMA AMHMOHA

FrYS4YATe I Cnown

TPO®OBNAC

DHEP MHOMO

OEUMOY ANBHASR TKAHE



CtpoeHue nnaueHThI
Y MIeKonmtTarnumx 4 Tna NaUeHT.

- ANuTennoxopuanbHble (nowaan, Beponoabl, CBUHbM),
- AecMoxopuarnbHble (KopoBbl, OBLbl),
- dHAOTeNnuoxopuaribHble (Kponuku),

- 2eMoxopuaJZibHbIe (npumaTthbl, 4YeNnoBeK).
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Kputnyeckue nepuoabi:
1. IIporenes
2. Om1oaoTBOpEHME
3. AMIu1aHTanus, racTpyasimus
4. Il1anenranus
5. Pa3ButrHe o0CeBBIX 3a4YaTKOB
(HOTOr€EHe3), TUCTOreHe3 |
OpraHoreHes (AJs KasKa0ro opraHa
ONpeneJasilOTC CBOM KPUTHYECKHE
IepHoabl)
6. Poxxnenue.
HoBOpPOXKIECHHOCTD.
I1os10BOE co3peBaHUe




dakTophbl, BNUSKLNE HA 3MOPUOreHes
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