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OOLan xapakTepucTmukKa

noauapctBa [pocTenimne

? OLI,HOKJ'IeTO‘-IHbIe N KOJIOHUAJIbHbIE
AYKAapPUoTn4eckmne opraHm3moil

» OpraHm3mbl Ha KNeTo4HOM YypPOBHE
opraHmsauymm

» 0140 000 po 70 000 BMpooB
» Paamepsbl ot 2-4 mkm o 1000 mKwm

» [IBUXKEeHUe 3a CYET NOXHOHOXEK UNu
crneumanbHbIX OpraHoOnaoB

\



OOLan xapakTepucTmukKa
noauapctBa [pocTenimne

» CBODOOOHOXMBYLLME — ad3pO00bI, NapasnTUYECKUE -
aHa’3po0O.bl.

» B OCHOBHOM retepoTpodbl, HEKOTOPLIE
MUKCOTpOdbl (3BrneHa 3eneHas)

> [NopooepxmnBatoT romeocTtas

» PaamHoXarTca 6ecnonsiM (HagBoe,
MHOXXECTBEHHO U criopamu) U NMoroBbIM NMyTeM

» PearnpytoT Ha BO34eNCTBUE OKpYyKatoLlen cpeabl

\



Knaccundukauma OaHoOKNeTo4YHbIX

Noawapcreo Qauoxneroumsie

Tun CapROXryTHROHOCYb!

Tun Choposuxm

—
Knace

-Tun Hnchyaopuu,

U PecHmunbe




OOwan xapakrepucTuka noaTrmna
CapkopoBbix (okono 11 Tbic. BUAOB)

» dopma Tena HernocTosiHHas, Tak Kak OTCYTCTBYET
KreToyHasi cTeHKa

» B Knetke ogHo a4po

? rlepe,EI,BI/DKeHVIe N 3axXBaTt nnun rnpum nomoLym
JTOXKHOHO>KEK

» Cnocob nuTaHus - reTepoTPOdHbIN

> BblgeneHue Xuakux npoaykToB Yyepes
COKpaTUTENbHYIO BaKyosb

» [blxaHne - Bcen NOBEPXHOCTbIO Tena nyTem

anpdysnm
» PasgpaXXnMoCTb NPOSABNAETCA B BUOAE TAKCUCOB

» PasaMHOXeHune - nyTemM gerieHnd

\
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OOLwasa xapakrepucTuka noaruna
XryTukKkoBbIX

» NocToAHHaA doopma. HapyxHbI crnon
LMTONMa3Mbl yNroTHEH (Nennunkyna)

» ImeeTcs cBETOUYBCTBUTENbBHbIN Ma3ok (CTurma),
COKpaTuTenbHaga BaKyosb, XJloponnacThbl, 4p0

> [epenBuxeHne nNpu NOMOLLM XKryTuka

> MMKCOTPOMHLIN TUM NUTAHUSA — Ha CBETY
dOTOCUHTE3, B TEMHOTE MOrNnoLleHne
OpraHNYeCKMNX BELLIECTB (3anacHoe BEeLECTBO -
napamMmun)

\



OOLwan xapaktepucTmka nogruna
XryTUKoBbIX

> BblgeneHue xuakux npogyktoB obmeHa yepes
COKpaTUTESbHYHO BaKyOrlb

> [lbIXaHne - 4yepes3 BCIO MOBEPXHOCTL Tena

» PasgpaXXnmMmocTb NPOABNAETCS B BUAe
dooToTakcuca

» PasaMHOXeHune - nyTemM npoaosibHOro aereHnd
nonoram
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XKryTuk KneTouHas
obonouyka

CokparturtenbHas
BaKyonb

Xpomarogops!
Anpo
3JKronnasma




XryTukoHocubl

KaHan Pezepeyap

g COoKpaTUTensLHan

MazoK BaKyOnb
BazanbHble KOpOTKMIA HTYTHE
Tensua

AopbIW KD

JNUHHBIA
HKTYTHE

Aapo

JEpHa napamuna

AnoponnacTel

Mennukyna

Mnazmarudyeckan

MupeHona mMembpaHa
MuoHeMa Liyronnaszma

D, ™

BazankHoe
Tensue

Manunna

CoKpaTUTenbHbIE
BAKyOnu

LUuTonnazma

YaweobpazHel
¥pomartopop

3epHa
Kpaxmana KnetoyHana

CTEeHKa

MupeHoug,



Tn Anukomnnekca. loaTtun
CnopoBuku

Bce napasuthl
B KneTkax OTCyTCTBYIOT OpraHonabl ABUXKEHUS

OTCyTCTBYHOT NULLEBAPUTENBHbIE N COKPaATUTENbHbIE
BaKyOnu

[1pouecc nuTaHus
N BblAENeHns
npoucxoauT
OCMOTUYECKMU

-~ -~
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XM CHPOCANN
MOECMMLITEN Y
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S pomoey

POREPHI [COTCTACIT BalIocT o
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anmypaT J atnoren
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YARTPOUNTOCTOM (mOopa)

S TONOMIIIN
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mepoyoaariall SIIP, necyami
prbocovms




Linkn pa3Butmna Tokconnasmbl

MlonoBan cTagua XU3HEHHOTO LKKNA Napa3uTa becnonas cTaiua JM3IHEHHOTO UMKNA NapasuTa

€D nonceas cranus :

MMIHEHHOTD UWKA2 Napa3wTa + »
FameTountst RPOKCXOQAT BO BHYTPEHHAX ’
' Opranax xowex '

co3pesant

Qmw

W NPEBPALUALTCS B HOBYIO OOUNCTY,  WHCPWUNPOBAHHOR MbHUN
KOTOPas ¢ mumﬁﬁm NONOBAA CTAAMA XHINEKHOID -, yUHCTH NOPANA0LINE
BBIABRETCA 6O BHEWNION CPEAY LMKAA NAPa3UTA HAYMHAETELR. rOAOSHON MO3T

" e i FE77 wenocoGHsie npuBect

Dowmcra K Wwu3odpeHnn
P
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Linkn passutua MansapunHoro nnasmoaus

A\ - ungpexyuonnas cmaousn

uH@uuuposannasn
K/1emKa ne4enu
KICMKA NCUCHU o A .
8bIX00 R 2 ()
e gt g
CRoOpo30uUNos A , £ Bminieck (A X

;;‘; i KoMmap neém Kpoes u IK30-3pumpoyumapHan
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SIS :\\\ 6600UM CROPO30UMbBI Hu3020HUA
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i § 8HIX00 MEPO3OUMOE
3 Y ' mMKaHeeblll
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. < o Y Hu30oHm
NN nogelee
S KT S0 . -
A
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CROPOZOHUSA ‘ £ He3penblit
’ mpoghozoum
O e
0OKuHema Komap nobém ' .
Kpoeb u 3apasxicaemcs ’
Maxpozamema <EMemouumanu B
-r A IPUMPOUHMAPH AR .
N &3 e spenvi
Q}? 3 NET Hu3020HUA
' mpogho-
3ucoma : . >B ‘ @ 3oum
4 : P. falciparum . 3 '.‘
Q ( 351\00\
MUKpoOzaMema ‘ MEPO30UMOE ‘
um3oum
? . camemouyumesi
P. vivax .M W

P. ovale
P. malariae



OOwasa xapakrepucTukKa Tuna
UHdy3opun (okono 7000 BuooB)

» Popma Tena NnocTosdAHHasda, untockenet (obonoyka
nennukyna)

» ImeeT gBa sagpa (bonbLlioe - obecnevnBaer
XUsHeaoedaTenbHOCTb, Manoe - rnosiosoe
pa3MHOXeHune)

» MNepepBukeHne Npu NOMOLLM PECHUYEK

» Cnocob nuTtaHus - retepoTpodHbIn. imeeTcs
«KNETOYHbIN POT» - LUCTOM

\



OOwasa xapakrepucTukKa Tuna
NHdy3opun
» BbloerneHne npoayktoB obMmeHa vyepes

CI'IeLI,VIaJ'II/I3VIpOBaHHbIl7I opraHona — rnopowunuy

> PacTBOpEHHbIE NPOAYKTbl OOMEHAa BbIAENSOTCS
yepes 2 coKpaTuTenbHble BaKyonu

» [lbIXxaHne BCen NoBePXHOCTbIO Tena

» PasgpaXXmmocCTb NPOSABMAETCA B BUAE
dooToTakcuca, xemoTakcuca

» Pa3amHoXxeHune - becnonoe (nonepevyHoe genexHne
KNeTku), nonosoe (KoHbkraums)

\



ConpamumensHan
aanyons

MRANLSSaDUIMBNENSR
aanyonb

Touxowicme:

PecHusku

LUmonaaing

Knamounsd pom
¢ anomeol

Manoe Rdpo bonrsiwoe Adpo A
(MUNDON YNNGy C) (MINDOMYN NG YC) FTopOiwns







[MToguapcTBo MHOrokneto4Hble. Tun
KuweyHononocTtHble.

» CBblwe 10 TbiC. BUOOB.

» Bce BoOHbIE XXUBOTHbIE, DOSMbLUMHCTBO OOMTAIOT B
MOPSIX N OKeaHax.

> BegyT cugsunm nnu nnasaroLwmn obpas XXusHu

> iImetloT OgBe XXU3HeHHble POPMbI: MONUM U
Meayasa.




OOwasa xapakrepucTuka

> JlyyeBasa cummeTtpusa tena (4-,6- n 8-nyyesas)

- Takasi cMMMeTpust 4aeT BO3MOXXHOCTb OHOBPEMEHHO
OCYLLECTBNATb U 3axBaT MuLLN, 1 060POHY OT BparoB

1 [1ByCNoOWHbIE XMNBOTHbIE (ECTb 3KTOAEpPMA U SHTOAEpPMA)
1 Mexny 3apoabllleBbIMU NUCTKAMWN HAXo4uUTCSA

HekneTo4yHoe obpasoBaHue - Me3ornes (y meaysbol
OOCTUraeT CUNbHOIO pa3BUTUSA)




TUnbl KNeTokK Tena
KNwe4yHononocTHbIX

» KneTKkun akrogepmbl

» AnUTenuanbHO-MYyCKyrnbHble - OCHOBHasi Macca
aKkToaepMbl. IMeloT uunuHapuyeckyto dopmy,
cogepat OHO MYCKYJTbHOE BOJIOKOHLIE,
pacnonioXXeHHoe napannenbHO NPoaoSibHOW OCK

Tena. Y4acTBYIOT B ABWXKEHUU N 0DpasyoT
NMOKPOBbI Tena.

» [1BUXKEHNE — «KYBbIPKAHMEM» UM PeakTUBHOE

\



KneTku akTtoaepmbl

» MHTepcTUUuManbHbie (MPOMeXYyTo4YHbIe) —
HaxXoOAaTCA MeXay aNUTENUarbHO-MYCKYNbHbIMU;
He anddepeHUnpoBaHbl, N3 HUX POPMUPYIOTCS
nodble KNETKN aKToaepMbl (YaLle
cTpeKaTenbHble)

» HepBHbIe - KNeTkn 3se3g4yaTton qopmbl,
KOHTaKTUPYKOT OTPOCTKaMU, POPMUPYIOT
ONAPAY3HYI0 HEPBHYIO cUCcTeEMY. Y
KMLLEYHOMOSOCTHbLIX NOABNAKTCA NepBbIe
NPUMNTUBHbIE pedreKchl

\



KneTkun akrooepmbi

» CTpekaTesnbHble - Yalle Ha Lynanbuax
obpasytoT ckonneHus. IpywesmgHon oopmbil.
[Tocne BbiCcTpena normbator.

» NMonoBble - y4acTBYHOT B Pa3MHOXEHUM

Cxema CTPpOoEeHHA CTpeKaTeJIbHOH KNeTKH
{’4,‘ €1bI‘,';[N,"(HBHHO!I 4,‘!H['PQHCHHE.'H&-HO!}' Hfl!”bl*{’)

CTpeKaTenibHaA HHTb

HYBTBHTEJIbHbLIH BOJIOCOK

Kancyna ¢ AGOBHTOH XHOKOCTbHO

,qu 0







Crpoesine NPpecHoBoANOR el

A Porosoe oTBepcTHe

5 UWynanuua

8 Nogowsa
Knweunan

r (FacTpanwmas)
NONOCTL

Jil MNMTOACPMA

E  MTOAepMa




Tun Knwe4yHonosmnocCTHbIe

CuMmmeTpua Tena ny4vyepas (paananbHas)

Lynanbua
JKToAepmMa «—

KuweyHas nonocTtb

(racTpanbHas)

KneTku aHtogepmbl "
B Hell npoucxoaur

NOoJIOCTHO®e
nuuieBapeHue

:,.' ;:": : %/nOlquu Ba

CTPOEHUE T'NAPbI

ObGecnevyunBaror
BHYTPUKNETOYHOe
nuweBapeHue

NMouka



KneTkun aHTOOEpPMBbI

?

AnutennanbHO-MYCKYJibHbIe — TP YHKLNN:
0oOpa3syoT MOKPOB, Y4ACTBYHOT B ABWXEHUN U
BHYTPUKITETOMHOM nuLieBapeHun. verot asa
XXFYTUKa N MOTYT 00pa30BbIBaTb JTOXKHOHOXKN A4
3axBaTa NuULLEBbIX YacTuy nytem darouuTtosa,
KOTOPbIE NOTOM MepeBapuUBalOTCSA B UX LMTOMNMa3Me

Kene3ucrtble - BbIAENSOT NULLEBAPUTENBLHbIE
doepMeHTbI B KULLEYHYIO MOSIOCTb.

NMnweBapeHne BHYTPUNONIOCTHOE U
BHYTPUKINETO4YHOE

HepBHble
[TlonoBble




Tun Kuwe4yHononocCTHbIe

Kakune BuUAbl KNneTok PacrnosroXxXeHbl B 3KTOoAepMe rM,D,pr?

CTPEKATEJIBHBIE

MPOMEXYTOYHbIE
(OCHOBHBIE)

, SMUTEIUATIBHO-
MYCKYJIIbHbIE

ANDDY3IHAA
HepBHaA cucTema

HEPBHbIE
(SBE3OHATDBIE)



Pa3gpaXumocTb

» 3a CYEeT HepPBHOWU cncTeEMbl ANdPdY3HOro Tuna
OCYLLECTBNAETCA B BUAe pedpneKkcos.

> [puKpenneHHble — eCTb OCA3aHue

» NoaBmKHbIE - €CTb OpraHbl 3peHus (rnasa) u
cTaToumncTbl (opraH paBHOBECUS) — MELLIOYKN C
KaMeLLKN N3 Yrnekncrnon N3BecTn BHYTPMW.

\



Puc. 143. Oprasu 9yBCTB I'MApOMeNy3:

A — craronnct Menysn KyHuHa (Cunina);, (moO. n P,

T'eprsuram), B — ria3ok Menysn xKopmHe (Corine) (mo

JIgHK0). 1 — CTaATOJAT, 2 — YYBCTBUTEIIbHLIE BOJOCKH,

3 — CBETOUYYBCTBHTEJIbHBIE KJIeTKH, 4 — MATMEHTHBIE
KJIeTKH, § — XPYCTaAJlHK,
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» lbIXaHUe U BblaerieHne - Bcel NoBEPXHOCTLHIO
Tena

» Cnocobbl K pereHepauun. 13-3a pasmMHOXXeHUA K
andodepeHUNPOBKMN NMPOMEXKYTOYHbIX KITETOK.

» PasMHOXeHue

» BOnbLWMHCTBO pasaenbHonosble, HO eCTb
repmadopoauThl.

» XapakTepHo YepeaoBaHue 6ecrnonoro u
NMONOBOIro MOKONEHUS

\



becnonoe pazaMHOXeHuUe

» NMoyKoBaHUe- pa3sMHOXEHME NyTEM 0Opa3oBaHUS
Ha MaTEPUHCKOM OpraHm3mMe rno4vku -BblpocTa, U3
KOTOpOro obpasyerca HoBast 0Co0b
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becnonoe pazaMHOXeHuUe

> CTpodOMNAUMA — pasMHOXEHUS MYyTEM
MHOX€ECTBEHHbIX NonepeyHbIX AereHnn nonuna
Ha HEeCKONbKO YacTeW.

» Pa3Butne ¢ metamopgo3om.
> JlnumHka - nnaHyna

\



Tun Knwe4yHonomnocTHblIe

Kak nponcxoaunTt H4yepegopaHue NnoKoneHmum YV KNWe4YHOIOJ10CTHI

Monun
pasMHoOXaeTcA
SecnonbIM NyTemM

Menaysa
obpasyeTt
NonoBble KNeTKU

Mocne
_ onnoaoTBOpeHUA
-/ obpasyeTca 3urorta

Vi NNAHYIA -
- cBOGOAHOXMUBYLLAA

[ <mmmmm NVYYUHKA



JHeenycox
2a6CMpanbHbie HUmu -
20HA0A ~__
paduanbHeii
KULUeYH bIll KQHa

T moeoe omeepcmux
Cmpoenue cyupoudrol S5 i CyugoudHan medysa
medy3e! sumoaep\ua -

xoaeueaoll
KULUeYH bIll KaHan

XusHeHHsIU yukn cyudoudrHou
medy3sil

Ywacmasn medysa aypenun
(Aurelia aurita)

cuupoudHas
Mmedy3a
{eapocnasn ocobb)

" " e

npk
.

%"i”amoai‘/

aluexnemxa

npuKpenaesue nAGHybI

cmpobunayusa
(omdenerue Monodeix Medy3)

noaun (cyuucmoma)  Ha4Yaao pazeumus noauna

cyupucmomer




JKN3HEHHBIV LMK HA MPUMEpPE aypenin.

2. OnnodomsopeHHoe
AULO

cuu 1e0y 36l % — TN /i DA
(nonosoe D T (RS
E ) o o %

pasMHoxeHue)

Inanyna

5. [Noykyrowascs

cuuchucmoma

7. hupa —
NMUYUHKa
CUUDOUOHbIX

Meoys

rrse
P Al

L2ucbucmoma




[TlonoBble KNneTKn U nonoBoe
pa3MHoOXeHue 'mgpbl

'mapa repmacppoout. NonoBoe pasamMHOXeHNe OCeHbIO. B
BepXHEeU 4YacTu Tesla oopasyroTcsa My>XCKue rameTbl, B
HUXHEW - XXeHCKue.

Anueknetka Pa3sutue Monoaown ruapbl

Q

00

WA

’T OnnoaoTBOpEeHHan suuekneTka

Cnepmarosomnapl O6onoyka
anua
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Knacc NmapoupgHbie (rugpa)

> OgMHOYHBIN nonun 5-7 MM, oOUTaET B NMPECHbIX
BOJOEMaX

> POTOBOE OTBEPCTME OKPYXKEHO 5-12 wynansyamm

» BTopown KoHeLl Tena - nogoLuBa Ans
NPUKPENNEeHna K cybcTpaTty

7 XNWHUK — NUTAETCA MENKNMN pakoobpasHbIMA U
NUYMHKaMn 6eCno3BOHOYHbIX, YyOMBaET
cTpeKkaTenbHbIMWU KIETKaMu

» Perenepaums Bbicokas - 1\200

\



OnacHble - Meay3a-KpeCTOBUYOK U
NOPTYranbCKUN KOpabnuk
(dbunsanusn)




Knacc CundounaHbie

> Mopckne obutatenu

» Cumdoomenysbl KpyrnHee rmgpomenys

» dopmMa 30HTUKA UK Konokona

» Knwe4dHas nonocTb YyCTpOeHa CIOXHO:

? POT — FMOTKA — XeNnyAoK — BeTBALWMECA KaHanbl
- KOJNIbLIeBOW KaHan — poT

» Ponanuun - ykopoyeHHble wynansua. BHyTpu
cTaToumcT, no 6okam ny3blipeBUOHbIE [T1a3Ku
(ecTb poroBuLa N Xpyctanuk) 1 06oHATENbHbIE
AMKU

\



Puc. 30.2, Cuudomeayan:
I = ponanum; 2 ~— POTOBME AORACTI; I ~ XOAM-
Henoft xanan: 4 - paarassse Kansan: § -~ wuy-
. nanuun (sud cnuay)

Npwcocka



Kaacc
CuudoupHbIe

yuwactad Meayaa,

nonsipHasa Meaysa, WNu aypenusa
WK UMnaHes

nosspHasa Meaysa, -
WK UmnaHes KOPHEPOTDI pon@MaShared



Knacc KopannoBble nonunbl

» Mopckne konoHuarnbHble (Kopann) unm
OOMHOYHbIE (AKTUHUSA) XUBOTHbIE

» PasBmBaroTca 60e3 cMeHbl MOKONEeHUNn
> HacTo nMerT M3BECTKOBbIN cKeneT

» KnuwweyHas nonoctb pasgeneHa neperopogkamm
Ha Kamepbl

» MycKynbHble KNeTKn obpasytoT NpoaosibHbIE U
nonepeyHble MbiLLLbI

> imetroT 6- ny4deByto (aKTUHUSA) U 8-NyYEBYIO
CUMMETPUIO

\
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3HaYeHue KULWWeYHOMNOMNOCTHbIX

B npupoge:
» O4yncTka Boabl

> Y4yacTue B KpyroBopoTte Kanbuua n obpasoBaHum
OCafo4HbIX rOPHbIX NOpoA, KopansmoBbiX pudoB
OCTPOBOB

[1ns yenoBeka:

1 Muwesoe (KOro-BocTtouHaa A3ng)

1 Martepuan gnsa ykpaweHun, CyBeHUPOB,
tOBENUPHbIX n3aenun (kopann)

7 ICTOYHMK onacHOCTM - Meay3bl HEKOTOPbIX BUOOB
AN KynarnbLNKOB

\



