«CTpoeHHue 171a3a

Kapumosa 3.A.



I'na3 (nat. oculus) — ceHcopHbIN OpraH (OpraH 3pUTEIIbHON CUCTEMBbI) YEIOBEKA U dKUBOTHBIX,
oOnaarouuii CocOOHOCTHI0O BOCIPUHUMATD AJIEKTPOMArHUTHOE U3JTyYEHHE B CBETOBOM JIMAIIa30HE
JUTMH BOJIH U 00€CIIEUMBAIOIINKN (PYHKIIHIO 3PEHUS.

OcHoBHBIC QyHKIMH IJ1a3A:
l.onTyeckas cucteMa, mpoeupyrolias N300pakeHue;
2.cucTtema, BOCIIpMHUMAroIas 1 "Koaupyromias" moaydeHHy0 HH(HOpPMAIUIO JIJ1si TOJIOBHOTO MO3ra;
3."o0OcmyxuBatroias" cucrema >KMu3Heo0eCreyeHusl.
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CrexknosugHoe Teno
PeCHHYHLIW NORCOK

In1a3 cocTout u3:
1. poroBuiipbl;
2. IepeIHEN KamMephl I71a3a;
3. panyXKu;
4. 3pauxa;
5. Xpycraluka;

6. pECHUYHOTO MOSICKA;
/. CTEKJIOBUJIHOTO TE€JA;
8. CeTUaTKu;

9. ckitepsr;

10. cocynucToit 0007104YKH;
11. 3puTenbHOTO HEpBA



PoroBuua — mpo | — €l OTCYTCTBYIOT KPOBEHOCHBIE
COCY/Ibl, OHa UMEET OOJIBIIYIO HpGJ’IOMJ’ISHOH.IYIO cuiy. Bxonur B ontrueckyro cuctemMy mia3a. Poroeuiia rpaHAunT ©
HEMpPO3paYHON BHEIIHENW 000I0UYKOM I71a3a — CKIIEPOM.

Porosuiia y uenoBeka 3aHuMaeT npumepHo 1/16 miomaay Hapy>kHOU 000J10ukH T71a3a. OHa UMeeT BUJI BBIITYKJIO-
BOTHYTOM JIMH3bI, 00OpaIéHHONW BOrHYTOM 4acThio Ha3aj. JluaMeTp poroBHIIbI SBISETCA MOYTH a0COMIOTHON KOHCTAHTON
u coctaniseT 10+0,56 MM, ogHaKo BEpTUKAIbHBIN pazMep 00b14HO Ha 0,5—1 MM MeHble TOpU30HTaNbHOTO. ToNMmHa
pOroBulibl B lIeHTpasibHOM yactu 0,52—0,6 MM, no kpasm — 1—1,2 mm. [Tokazarens npeaomiieHns BEECTBA POrOBULIBI
1,37, npenomnsiromas cuina — 40 antp. Paanyc KpuBU3HBI pOTOBUIIBI COCTABIISIET OKOJIO 7,8 MM.
CTpoenne poropunbi:
1. NOBEpXHOCTHBIH CIOI;
2. mepeHss NOTPpaHUYHAs IUIACTUHKA;
3. coOCTBEHHOE BEILIECTBO POTOBUIIBI;
4. 3aH5s1 NOTpaHWYHAs 3JaCTUYHAS IUTACTHHKA;
5. PHOOTEIUM.



Panyxka — no hopme moxoxka Ha KpyT ¢
OTBEPCTUEM BHYTPH (3padxom).
Pamyxka COCTOMT W3 MBI, HIpH
COKpAaIllCHU U u pacciabieHuu
KOTOPBIX pa3Mepbl 3payka MEHSIOTCS.
OHa BXOAWUT B COCYIUCTYIO OOOJIOUKY
rna3a. Pagyxka oTBe4aeT 3a LBET IVia3
(ecnu OH TONYOOM — 3HAYUT, B HEH
Maj0 MHUTMEHTHBIX KJIETOK, €CJIH
Kapuil — MHOro). BeInosHseT Ty xe

dbyHkuuo, 4TOo  nuadparmMa B
doToanmapare, perynupys
Cknepa CBCTOIIOTOK.
Cocyaucran
obonouxa
PecHWMHbIE 3payok — otBepcTHe B panyxke. Ero

ki pasMepbl OOBIYHO 3aBUCAT OT YPOBHS
Pagymxa
ocBelleHHOCTH. YeM OONbIIe CBETa,
S TEM MEHBIIE 3PadOK.
Kpan
XpycTanuk ——
Noaaepxuea-
e CBA3KH

ONTHYEeCcKan 4acThb
PaRYXKy



MNepearuin nonc

JnuTenui xpycranvka

Prc. 14.1. CrpocHue panyxxiu ¥ UHIHAPHOIO Tena.

Xpycraauk — "ecTecTBeHHas JIMH3A" 11a3a.
OH npo3paveH, 21aCTHUYEeH — MOXXET MEHSTh
CBOIO (hOpMY, TTOUTH MTHOBEHHO "HaBOIs
dbokyc", 3a CYET Yero 4e0BEeK BUIUT XOPOIIIO U
BOJIM3M, U BJaIu. Pacnionaraercs B kamncysie,
YIAEPKUBAETCS] PECHUYHBIM MOSICKOM.
XpycTalvK, Kak 1 pOroBHIla, BXOJUT B
ONTUYECKYIO CUCTEMY IJIa3a.

PecHnYHbBII MOSACOK - cCTEMA BOJIOKOH,
UIYIIUX OT PECHUYHBIX OTPOCTKOB K Karcyie
XpyCTaJIuKa U IPUKPETUISIOINXCS B 00JaCTH

€ro 3KBaTopa; HaTsbkeHue P. 1. nmpu cokpaienuu
PECHUYHOM MBILIIBI IPUBOIUT K YMEHBLIEHUIO
KPUBH3HBI XPYCTaJUKA.

Paoyoicno-pozosuunsiii yeon (cxema): 1 —
KOHBIOHKMUBA, 2 — cKiepa, 3 — 6eHO3HbIU
CUHYC CKepbl; 4 - pocosuya, 5 — paodysicHo-
poeosuunblil yeol, 6 - padyscka; 7 —
Xpycmanux, 8 — pecHuUuHvlU nosicoK, 9 —
pecHuunoe meno; 10— nepeouss kamepa enasa;,
11 — 3a0Hs5 kamepa anaza



CeTuaTKa — cocrour u3 doTtoperenTopos
'k ! ( ’ W ‘ | . 0' ‘ . ! ’ ! ' (OHM YyBCTBUTEIBHBI K CBETY) U HEPBHBIX
} ’ KJ1eToK. KileTKH-penenTophl, pacioioKEHHbIC B
' . ceTYaTKe, JEJSTCSA Ha IBa BUAA: KOJIOOUKH U
' Majouku. B 3THX KIleTKaX, BhIpaOaThIBAIOIINX

| S

A : ' , dbepMEeHT pOIOTICUH, TPOUCXOIUT
\ YL ¢ npeoOpa3oBaHue IHEpruu cBeTa ((OTOHOB) B
: { { 1! ‘ i/ | AR AIIEKTPUYECKYIO SHEPTHIO HEPBHOU TKaHH, T.C.
' ’ dboToxuMHuUecKas peaxius.

IHagouku 0071a1a10T BBICOKOI
CBETOYYBCTBUTEIHLHOCTBIO U TTO3BOJISIFOT BUIETh
TIPY TUTOXOM OCBEIIIEHWH, TAK)KE€ OHM OTBEYAIOT
3a nepudepruIecKoe 3peHHeE.

KOJIﬁO‘IKI/I, HA000pOT, TPeOYIOT IS CBOSH
paboTHI OOJIBIIIETO KOJIUYECTBA CBETA, HO
MMEHHO OHH TO3BOJISIOT PA3IVISIETh MEJIKUE
neTany (OTBEYAOT 3a IIEHTPAIIbHOE 3pEHue),
JTAI0T BOBMOXKHOCTD pa3iinyarh IBETa.
Hawnbonpiee ckormieHne KojJ00ueK HaXOIUTCS B
LHEHTPAJIbHOU IMKE (MaKyJie), OTBeYarolen 3a
CaMyI0 BBICOKYIO OCTpOTY 3peHus. CeTdarka
MPUJIETAET K COCYANCTON 000JI0UKe, HO Ha
MHOTHX y4acTKax HEIioTHO. IMeHHO 3/1ech oHa
Y UMEET TCHJICHIINIO OTCIIAauBaThCS TIPH
Pa3IMYHBIX 3a00JIEBAHUSIX CETYATKHU.

CTPOEHUE CETYATKU: 1. MUTMEHTHBIA SMUTENNN 2. CII0M Manoyek
1 Ko0o4eK 3. Hapy»KHasl ITMalibHasl HOTpaHuYHas MeMOpaHa 4.
HapyXHbII 36pHUCTBINA CJIOU 5. HApYKHBIN ceTyaTbli ciloi 6.
BHYTPEHHMI 3€pHUCTBIN €101 7. BHYTPEHHUI CETYATHIN c10i 8.
raHIJIMOHAPHBIN CJIOH 9. ci10i HEPBHBIX BOJOKOH 10. BHyTpEHHsA
IIHaibHas MOrpaHUYHas MeMOpaHa



CTekJIOBHHOE TeJI0 TIPO3pavyHo, OECIIBETHO, DIIACTUYHO,
*eneoOpaszHo. Pacnonaraercs mo3aau Xpycraayka.
Ctpoenne. Ha nepeaneii moBepXHOCTH CTEKJIOBUIHOTO TeJIa
HMeeTCs yITyOJIeHue — CTEKJIOBUIHAS SIMKa,
COOTBETCTBYIOIIAsA XpycTaNUKy. CTEKIIOBHIHOE TEIIO
(bUKCUPOBaHO B 00JIACTH 3a/THETO TOJIFOCA XPyCTalluKa, B
IJIOCKOM YacTH ITUIMAPHOTO TeJla M OKOJIO JTUCKa
3pUTENIBHOTO HepBa. Ha ocTaabHOM IPOTSIKEHUH OHO JIUIITH
MIPUJICKUT K BHYTPEHHEH MTOTPaHUYHON MEMOpaHE CETYATKHU.
Mex 1y TUCKOM 3pUTEIHFHOTO HEPBA U IIEHTPOM 3aTHEH
MMOBEPXHOCTH XPYCTAIMKA TPOXOAUT y3KUH, N30T HY THIHA
KHHU3Y CTEKJIOBUJIHBIN KaHaJ, CTCHKH KOTOPOTO 00pa30BaHbI
CJIO€M YIUIOTHEHHBIX BOJIOKOH. Y 3MOPHOHOB B 3TOM KaHaJe
MIPOXOJUT apTePHs CTEKIIOBUIHOTO TEJIa.
DyHKIUU:
» OnopHas ¢yHKIHS (Ormopa sl IPYTUX CTPYKTYP IJ1a3a).
* [IporryckaHue CBETOBBIX JIydel K ceTdarke.
* [TaccuBHO y4acTBYeT B aKKOMOZAITHH.

» Cozmaet OaronpusATHBIC YCIOBHS JJIS TOCTOSHCTBA
BHYTPHUIJIA3HOTO JABJICHUS U CTaOMIIbHON (POPMBI TJ1a3HOTO
si010Ka.

* amuTHas QYHKIHS — MPEAOXpaHIET BHYTPEHHHE
000104YKH T1a3a (CEeTYaTKy, MIJIMAPHOE TEJI0, XPYCTaIUK) OT
CMEIILICHHS TIPU TPaBMax.

Cocynbl 1 HEpPBHI B CTEKJIOBUIHOM TEJIE OTCYTCTBYIOT,
MIOATOMY €TI0 KU3HEACATEILHOCTh M IIOCTOSHCTBO CPEJIbI
obecrneunBaroTCs MyTeM ocMoca U Tu(dy3un MUTATSIIBHBIX
BEILIECTB U3 BHYTPUITIA3HON KUJKOCTH YePe3 CTCKIOBUIHYIO
MeMOpaHy.
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CxJiepa — Hemnpo3pavyHasi BHEIIHSSI 000JI04YKa TI1a3HOTO
s0JI0Ka, TIepexodIlas B epeiHell YacTH I1a3HOTO sI0J10Ka B
npo3paunyto porosuly. K ckiiepe kpensrcs 6
I71a30/IBUraTeNbHBIX MBIIIL. B Helt HaxoauTcst HeOObIoe
KOJINYECTBO HEPBHBIX OKOHYAHUU U COCY/IOB.
Crtpoenue ckiepbl:

1. Dnuckiepa — NOBEpXHOCTHBIN, O0Jiee PHIXJIbIN CIIOH, Oorar
KPOBEHOCHBIMHU cOocylaMu. B snuckiepe pa3nuyaroT
MOBEPXHOCTHYIO U IITyOOKYIO COCYUCTYIO CETb.

2. CoOCTBEHHOE BEIIECTBO CKIIEPHI COAEPIKUT
NPEUMYIIECTBEHHO KOJJIAT€HOBbIE U HEOOBIIIOE KOJIMYECTBO
AMACTUYECKHUX BOJIOKOH.

3. Temnas ckiepanbHasl IIACTUHKA — CJIOW PHIXJION
COEJIMHUTENBHON TKAaHU MEXKIY CKIEPON U COOCTBEHHO
COCYZIUCTOM 000TO0UYKON, COACPKUT MUTMEHTHBIE KIIETKH.
@®ynkuun ckiaepsl. 1. Ckiepa sBIseTCs MECTOM
NPUKPETICHUS MBI T71a3a, KOTOpbIe 00eCTIeYBaIOT
CBOOOIHYIO MOJIBU’KHOCTH TIIa3HBIX SIOJIOK B PA3IMYHBIX
HaIlpaBJICHUSAX.

2. Yepes ckiiepy B 3a/IHIOI0 YacTh [TIA3HOTO sI0J0Ka
IIPOHUKAIOT KPOBEHOCHBIE COCY/Ibl — KOPOTKHUE U ITTUHHBIE
3aJlHUe peleTyarsie aprepuu. 13 ma3a B obnactu skBaropa
yepes CKIIepy BBIXOAIT 4—6 BOPTUKO3HBIX (BOAOBOPOTHBIX)
BEH, 110 KOTOPBIM U3 COCYAMCTOrO TPAKTa OTTEKAET BEHO3HAs
KpPOBb.

3. UyBcTBUTEIbHBIE HEPBBI OT IIA3HUYHOTO HEPBa (TMepBOI
BETBU TPOMHUYHOTO HEPBA) Uepe3 CKIEPy MOIXOIAT K
IJIa3HOMY SIOJIOKY.



3pauok Porosuua
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3paqyKkoBbIA Kpa paay KKk

> PagyKka - nepegHuin otgen

cocyAncTon 060NoYKK

MepegHWe pecHUYHbIE apTEPU —
-~

Konbyo pecHU4YHoro Tena,gf—;ﬁ;?‘
v 4

KopoTkue 3agHue
pPecHUYHbIE apTepun

cocyancras
obono4ka

BOpPTUKO3HbIE —=—
BEHbI - v
CcOOMPAKT BEHO3ZHYIO KPO
13 COBCTBEHHO COCyANCTOlR
oBono4ykn, yYWUNNnMapHoro
Tena v pagyxkun

AONuvHHbIE 3agHWe <\
pPEeCHWUYHbIE apTepumn

KopoTkue 3agHune
pPecHW4YHbIE apTepn

: HEPBbI
N\
3pUTEenbHbIA HEPB
il
Puc. 2. Cocypgucrasa o6onouka rnasHoro aénoka (HapykHas noBepxHocTb)
[yacTb cknepsbl N poroeunLpbl paspesaHa n oTBepHyTal

Cocynucras 000109Ka —
BBICTHJIAET 3aIHUM OTJIET CKJIEPHI,
K HEU MPUJIETAET CETYaTKa, C
KOTOPOM OHA TECHO CBSI3aHA.
Cocynucrast 0000uKa
OTBETCTBEHHA 3a
KPOBOCHAOKEHNE BHYTPUTIIA3HBIX
ctpykryp. [Ipu 3a6oneBanusx
CETYaTKU OYE€Hb YaCTO
BOBJICKAETCS B MMaTOIOTUUECKUI
npouecc. B cocynucron
000JI04KE HET HEPBHBIX
OKOHYAaHUM, II03TOMY IIPH €€
3a00JIeBAaHUH HE BO3HUKAIOT
0011, OOBIYHO
CUTHAJIM3UPYIOLIUE O KaKUX-JIN00
HEToNaJaKax.



CBOJ KOHbBIOHKTUBUTA

KonbLeson Myckn
TapsanbHag Xxenesa
BepxHuii xpaw, Beka

Cknepa
Cocyauctan obonouka

KoHblOHKTUBA //// O6onouka rnasHoro abnoka
linemMmoB kaHan 3
CknepanbHas

wnopa

BopTuKO3HaA BEHa
Ceryartka

PecHuya

¥Yron nepegHen
Kamepbl
Porosuya
PagyxHas : CreknoBugHoe
obonouka ; Teno
IparoK ; 3agHve yunuapHble
Xpycranuk: \ apTepuu
aapo 7 Teepgan Mo3rosan
kopa - : obonouka
nepeaHan Kamepa FJ#”ﬂ’f MayTuHHan
peTpopeHTanbHoe ; obonouka mMo3ra
NPoOCTPAHCTBO
LMNUapHbIA 3puTenbHbIN
HepB

NoACOK
LleHTpanbHasa BeHa
CeTYaTKH

Cnenoe naTHO

WMNUapHbI1

OTPOCTOK yunuvapHan

MblwLya



Crpoenue rnasa

Mg, assrasowan
Fnaanoo ninexo

\ KpoounocHue cocy s
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Pasymwuan Crexnosuanoe reno
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Hapguepenwon anoueo(po:l,
rayGoxwia n

NOBEPXHOCTHLIE CNOM |

Jlobran muiwiya

BepxHAs Mbilud XPALLA BeKa

Haaxocrhnya (moiwya Mionnepa)
Kpyrosan Mmelwiya rnasg Mopesewnsawan canixa
BepXHero ceosa

IASECRIA DEPEropOy MeCTO COEANHEHNA BEPXHEH
Mpecentansuan vacTe NPAMOM MBILULL: M MBILULLLY,
KPYroBOM MBILLLL FNA33 ROAHMMAXOU SR BEPXHEE BEKO
BepxHuit CBOA KOHBIC Moiiya, NOAHMMAIOWLAR
pepxHee Bexo

ANOHEBPO3 MbILWILLI,
NOAHMMAIOUWL e BEPXHEEe BEKO

XpAu BepxHero sexa

BepxHan NPpAMaAR Mupiuya

Mperap3ansman wacrL
KPYrOBOM MWL N33

XpAaw HuxHero sexa

KonsoMkTHEa HuxHan npaMan Moiuya

HuxHMA CROA KOMBIOMKTM o " i

Mnasznuunasn neperopoy

Kancyno -
dacumn

CTpyKTypbl NnepeAHero otTaena rnasHuubl (NapacarmTraznibHbii paspes)



