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NPOTUCTDI

Ocobasa rpynna AaepHbIX OpraHuamoB (3yKapuoTt) Ha Kne-
TOYHOM YPOBHE opraHu3sauumu. Ux KNeTKa nonu-
PYHKUMOHANbHA B OT/IM4ME OT CNeuuann3mpoBaHHbIX KAETOK
MHOTFOK/IETOYHbIX U AaBTOHOMHO CyuWw,ecTByeT BO BHELWIHeu
cpepe. [Ana npepactaButenerM 3TOU  TPynnbl  XapaKTepHO
HaAnuyme BHYTPEHHUX MEeMOPAHHbIX CTPYKTYP - OpraHenn

MpuypouyeHbl K XUAKOCTHOU cpepae obuUTaHMA M HacensaroT
npecHblie BOAbl, MOPCKUE BOAOEMDbI, O6UTAIOT B XUAKOCTHOU
$da3e nouBbl, YacTb BUAOB UCNONAb3yeT KaK mecto obuTtaHusa
Apyrue opraHu3smbil.

Obuwee KOANYECTBO BUAOB OKONO 92 TbicAY



N B Hacmonmee epema cHumaemeca onpaedaHHblM
camocmoamesibHbIX munoe npomucmos
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- y npomucmoe nponenmomcn PAa3Hb6IEe Mmunoel opeaHusayuu, omaudarwwuecsa
ycmpoucmeom NNOBEePXHOCMHbIX CMpyKmyp Knaemku, ocobeHHocmamu
cmpoeHua yumockeanema, ycmpoﬁcmeom OPZOHOUGOB nepedeumeHun,
munamu numaHusAa, ﬂdeprlM annapamom, pPasmMHoO3eHuem, HaAaau4d4uem

KaKux-nubo ocobbix opecaHouodos
& - . "' " Y -




MpocTtenwme B oTe4ecTBEHHbIX y4ebHMKAX 30010rMu

' lapcrso ANIMALIA (Kusorssie)

noguapctso Protozod (Npocreiiwue
AN OJHOK/NETOYHblE }KMBOTHbIe)
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Obwasn
XapaKkmepucmuKda
PROTOZOA

vCmpoeHue KaemkKu npocmelwux XapaKkmepusyemca 8cemu OCHOBHbIMU
NPU3HAKAMU K1emoYH020 CMpoeHuUsa 3yKapuom.

vKanemka npocmeliwiux munuyHa O0AA 3YKAPUOMHbLIX OP2aHU3IMO8 U
cocmoum u3 Kzaemo4yHolu membpaHbl (naazmosemmesi), yumonaasmel, 8
Komopou Haxo0amcs 00HO Usu HeCKosbKo adep.

vUumonaasma o2paHuU4YeHa cHapyxu buaunudHoli membpaHoli, Ha nosep-
XHOCMuU KomopolUu pacnoaazaemca HaomembpaHHbIU caA0U 2AUKOKAAUKCA
(cocmoawezo u3 yezneso0o8). B yumonaasme npocmelwux pa3au4darom
Hapy»Hbil, 6o0see nNpo3payHbil U MNAOMHLIU CaA0U — 3KMonaasmy u
8HYymMpeHHuUl, 3epHUcmeoll caol — 3HOonaasmy. B sHOonaasme cocpedomo-
YeHbl 8Ce OCHOBHblEe Op2aHensnbl KaemKu: 0p0o, MUMOXOHOpuUu, pubocomel,
/1U30COM®bI, 3HOONAA3IMamuYyecKasa cemeo, annapam lFoabxcxcu u o0p.

v'Y npocmeliwux umeromca ocobbie opaaHesnbl: OMNOPHbIE U COKpamumerno-
Hble pubpunnel, nuwesapumesibHblie U COKpamumesibHble 8aAKYO0U U Op.

v'Y npocmeliwuux MOIHO 8bioeaums ocobblie (PYHKYUOHANbHbIE KOMIAEKCbI
opa2aHesns, KOomopbie coomeemcmeyrom cucmemam OpP20HO8 U MKaHelu

MHOZCOK/TIEMOYHDbIX.



CTpoeHUue KNeTKU NpocTerLwnx

[TokpoB8HbIE CMPYKMYypbI

OCHOBHAA CTPYKTYPa NOBEPXHOCTU KNETKU NPOCTENWINX — N1a3MaNeMMa
(CUHOHUMbI.' uumonaasmamu4ecKaa uau naaamamu4ecKkas MQM6paHa, qumonema)

Mnasmonemma — 060/104YKaA KAeMKU, O2paHUYuUsarUWda ee sBHympeHHw cpedy u obecneyusarvwasn
g3aumodelicmeue KAemKU C BHeKAemo4yHol cpedoli (npucymcmeyemy ecex KAemo4YHbIX op2aHU3mMoe).

Mnasmanemma cocmoum Ha 40 % u3 nunudos, Ha 5-10 %
u3 yzneeodoe (6 cocmasee 2AUKOKaAnuKca), u Ha 50-55 % us
6enkos. Imu sewesa obpasyom caedyroujue CmpyKkmypboi:
1. OeoliHoli caoli naunudHeix moaekyn (6buaunuodHas
membpaHa), 6 Komopblli Mecmamu BK/AKOYEHbI MOAEKYbI

benkosbie
MONEeKYbl

Monekynbl
rMUKOKaNMnKca

6enkos;

2. HaOmembpaHHbLIU cAoll — 2AUKOKAAUKCA, CMPYKMYPHO
BununupgHaa cesa3aHHo20 ¢ 6beakamu u aunudamu buaunudHol

membpaHbi;

membpaHa
h 3. 8 HEKOMOpPbLIX KAEMKAX MHO20KAEMOYHbIX U Yy MHO2UX
npocmeliwux umeemca noomembpaHHbIil caoll.

2voytee || NIRRT AN ' ! FMUKOKAAUKC — [108epPXHOCMHLIU CA0U HUBOMHbLIX KAEMOK,

ARt 1 s ; Komopbsll 8blnoaHAem @QYHKYyuUKw HernocpeocmeeHHoU C€84A3U
KAEMOK XUBOMHbIX C 8HewHel cpedoli U CO 8CEMU OKpyMa-
WuMu ee sewecmsamu.

.

MHozue npocmeliwue o6aadawwm 0onoaAHUMENbHbIMU HAOMeMbOpPaHHbIMU U
cybmembpaHHbIMU CMPYKMypamu

Hagpmemb6paHHbie cTpyK- Cy6memGpaHHbie CTPYKTypbl 06bl4HO NpepcTaBnanT co- [pocteiiwne, vy

TYpbl — MpPOAYKTbI Bbige-
neHua uyutonnasmbl. OHM
MOTYT MMETb pPasHbIi XMu-
MUUYECKUI cocTaB (uennw-
No3a, XUTUH, CONUN KPEMHUA

M T.4.), CTPYKTYpPY U cTpoe-
HUe (YeWwynKn, paKoOBUHDI).

o)
o

60# annemeHTbl UUTOCKeneta, popmupyroweroca u3 LUTo-
naasmbl.

Hanuume cybmem6bpaHHOro ynaoTHEHHOro c/i0A MNO3BO-
NAeT KAeTKamM COXpPaHATb onpeaenéHHyw dopmy. Tpagu-
LLMOHHO OnopHble cybmembpaHHble o6pa3oBaHUA Ha3bl-
satoT [NEJI/ZTUKY/IOMWN.

B nocnepHee Bpemsa cy6bmemOGpaHHbIA LUTOCKeneT ob6pasoBaH-
HbIA MUKpoTpy6oukamu ob6osHauarwT, Kak TYBY/IEMMA. K COB-
CTBEHHO TMEN/IUKYE/NIE oTHocAT cybmemO6GpaHHbIi LMUTOCKener
o6pasoBaHHbIW NAOCKUMU MemMOBpaHHbIMM anbBeonamu. Y pajga
NPOCTEWWMNX CYWEeCcTBYOT U Apyrue cneyunmanusmposaHHblie cy6-
membGpaHHbIe CTPYKTYpblI.

KOTOPbIX UMEET-
CA TONbKO MNaas-
monema (mem-
6paHHbIE CTPYK-
Typbl OTCYTCTBY-
0T) cnocobHbl B
WUPOKUX npe-
Aenax MeHATb
dopmy csoein
KNEeTKMU




I'Iennm(yna 9BIr/1eHoBbIX

CybmembpaHHas

6enkosas Mnasmonemma

naacTnUHKa I

Kanan » KopTtuke
3HAON/NIa3MaTUUYECKOM coeguHAOLMNe
ceTun dunbpunnnbi
(cBA3KM 6enKoBbIX
NAAcCTUHOK)

YaompacmpyKkmypa noeepxHocmu Kaemku
HEKOMmMOopbIX 382/1€H0O8bIX

Y 3e82sneHo8biX no0 naas-
MoneMMOl pPacrnonoxeHbl
6enKosbie nNAACMUHKU (=
A€HMbl, = MN0/s0CKU), KOmo-
poie o06pa3ywom XaApak-
mepHblie cnupasabHbie U3-
2ubel. Kaxoaa naacmuH-
Ka ocmaémca ceoboOHoU u
coeduHAemMcAa ¢ cocedHUMU
npu nomMmowu KOPOMKUX
pubpunn (c8430K)

Mukpotpy6ouku

JeurceHue ocywecmens-
emca nymem daKMUBHO020
CKONbM¥eHua cybmembpaH-
Hboix 6enKoebIX MNAACMUH
OmHocumesnbHO Opyz2 Opy-



JKCTPpYyCOMBDI

B Knemkax pada npomucmoe Haxo0amca ocobbie cybmembpaHHbIe
cmpykmypoel —  3Kcmpycomel. OHU umerwom 68Ul  Kancya ¢
0pOoOpMAECHHLIM COOEPIHUMbBIM, KOMOpPOE MOMEm 8bicmpeausamoscsa
Hapyxy npu pa3opayeHuu npocmeliwmezo, 4Ymo npedocmasasem
coboli 3aWumHyYO peakKyurw uau peakKyurw HanadeHus.
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Tpuxouucrta nHpysopun-typenbku -« 4
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JKcTpycombl cocyuwie MHPysopuu

Bbl,ﬂ,Eﬂﬂl’OT HECKO/IbKO TUNOB 3KCTPpyCcOM

Tpuxouuctbl. Y uHpysopum - TydbenbKn Ux HacuutbiBaetTca Ao 6-8 Teicay. OHU npeacTaBasaioT
coboh NNOTHO ynaKoBaHHYK ceTb U3 6enkoBbix $unameHToB. BbicTpenmBas, Tpuxouucra
obpasyeT ANNMHHYIO TOHKYIO HUTb. BbinonHAT sawuTHyO PyHKLUMUIO.

MyKouuctbl. O6bbemHaa cetb 6enkKoBbix MUKpodunameHToB. O6ycnoBnmBaeTr KAEUKOCTb
NOBEPXHOCTU NpocTeiwero. NpumeHaeTca MU gna nosBau fobbiuum.

Tokcuuuctbl. Kancyna ¢ BHyTpeHHeu TpybKou. Tpybka nubo BbigBUraerca Te/IeCKONUYECKMH,
nnbo BbiBOpauuBaetTca Hanogobue nanbua nepyaTtku. BoHsaeTca B Teno Bpara uam fobbium,
KaK urna wnpuuya. ina otpa)KeHMa HanageHua u Ana noBaum pgobbiun.




CTpoeHue KNeTkn NnpocTenuwmnx
LHumockenem

Humockenem - Kaemo4Hbil KapKac, Haxodawulica e yumonaasme xueol
ayKapuomu4yecKoll KnemkKu.
LHumockenem — OUHAMUYHAA, UBMEHAKWWAACA CMPYKMypd, KOHMpoAupyrowas

popmMy KanemkKu, 3K30- u aHOoyumos, obecnevyusaruwana 0suxeHue KN1emKuU, AKMUEBHbIl
BHYMpPUKAemo4Hbili mpaHcnopm U Knemo4yHoe deseHue. LHumockenemHboie
obpaszoeaHuAa npocmeliWux U K/AemMOK 3yKapuom npedcmasseHbl 08YyMA 2/4A8HbIMU
affeMeHmMamMu: MUKpoguaameHmamu (6enKu — AKMUH, MUO3UH U 0p.) U MUKpompybouykamu

(enobynel 6enka mybyauHa).
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TOHKUM (aKTUHOBBIN) o .-
dunameHT

MuTtoxoHgpusa

dHaonnasmaTuyeckan ¥
ceTb

Mukpotpy6oukKa

MpomeKyeTOUHDbIH e
dmnameur

¢u6punnﬂpubm
s——— NPOTEUH

Y npocTedAlwIUX 3/1eMEHTbl LUTOCKE-
neta TMNPUCYTCTBYKT B cChneluaabHbIX
obpasoBaHuax KNETKU (KryTukm,
akconoguu u ap.).

Paguonapum wumMewT [ONOAHUTENb-
Hble OMNOpHble CTPYKTypbl, o6pasy-

IOUlMEe BHYTPEHHIOK Kancyny KAEeTKHU,
COCTOAWYK U3 KpemMHe3ema WUAu
cynbdarta ctpoHuumsa.

BHyTpeHHAdA Kancyna paguonapum

MonesHas uHpopmayusa

JHOoyumo3 u 3K3oyumos — 08d aK-
MUBHbIX npoyecca, nocpedcmeom
KOomopbeliX pa3auyHele Mamepuansl

mpaHcnopmupyromca uyepes memb-
paHy nubo e kaemky (3HOoyumo3s),
nubo u3z Knemku (3K3o04yumos).



CTtpoeHue KNeTkmn NnpocTenuwmnx
LHumonaasma

Humonnaszma noodpazdenaemca HaA 08e 30HbI: HAPYHHAA NPO3pavyHaAA JKTON/NasMa
3Kmonaasma u 3Ha4yumenvHo bGosaee o6wupHaa 3epHUcmasn
@HympeHHAA 3HOoONAA3mMd. 3Skmonaasma codepxwum 6oasbwoe
Konuyecmeo 3AeMeHmMo8 yumockensema u ob6aadaem 8biCOKOI
8A3KoCcmMbio. B akmonnazme HaxodamcAa 6a3anbHbie meaa ¥Ha2ymuKoe u
pecHu4YeK, 3Kcmpycomsl (opzaHennsl cnocobHeie ebibpacbieamb C80€E
codepyumoe 8 omeem HA BHeWHUe cmumynel), COKpamumeneHble o, 06pasoBaHun nces-
8AKYyO/aAU U HeKomopsie Opyzue opz2aHouObl. B meHee naomHoli  ponoguMW OHM CHauyana
sHAonaAasmMe npucymcmeylom ocmasnbHble Op2aHouodsl. Y KPYMHbIX 3Mao"ﬁ°’";'a"T'27Nf"B H3:;°rr|'ggg:
npocmeliwiux Habawoaemca  YUPKYAAYUA  yumonaasmel, ymo  TEKaeTaHjonnasma

obecneyusaem eHymprmemoquu‘i mpaHcriopm pa3snu4yHbIXx eeujecmsas.

HAaonnasma

3HOonaasmamu4yeckue opecaHennol

B sHOonaa3sme npocmeliwlux HAXo0AmcA opa2aHennsvl (MUmMoOXoHOpuUu,
annapam [0a60X U, AU30COMbI, 3HOOMAA3MAMUYECKAA cemb U
pubocomebl, yeHmMpuoau, MNepoKcucomsl) ceolicmeeHHble 3yKapu-
oOmuYeckKuM KAemKam U ebiMNoAHAKWUe aHdA02u4YHblie (yHKyuu. Y

HeKomopbix H2YMUKOHOCYes umeemcs 00Ha 2u2aHmMcKasna

MUMOXOHOPUA.

Y cnocobHbix K ¢omocuHmesy M2ymuKoHoOcyes npucymcmeyrom X

xnoponaacmel (naacmuodel). Xaoponaacmel  pa3AUYHbLIX  2pynn r“’,ﬁ:‘;,‘;,‘ﬂg,’,"‘o“g,fa"g;' 3“"
H2YMUKOHOCYe8 uUMewm pa3au4yHoe cmpoeHue u pa3Heill Habop

xnopogunnos.

HekoTopble npocteiwine ob6napgawT o0cobbiMM CTPYKTYpamMU KJAETKM U cneuudpuyeckumm
OpraHennamMmu pPacnosioXeHHbIMM B pPa3HbIX Yy4yacTKax uutonnasmbl (Hanpumep, 3/1e MEeHTHhI,
obpa3youime ryTUKU U PeCHUYKHU).



CTpoeHue KNeTkn NnpocTenuwmnx

AdepHbiUannapam
Aapo obecneuyunBaer:

1. XpaHeHMue U nepepauvy HacneaCTBEeHHOU UHbopMaLuu;
2. KOHTponb M obecneyeHMe NPOLECCOB XXU3SHEACATENIbHOCTU KNETKH
(m.e. peanu3ayuro HacnedocmeeHHOU UHopmayuu nocpedcmeom cuHmesa 6eaka)

Adpoy npocmeliwux o6nadaem munu4yHol 044 3yKapuom cmpyKkmypod.
Cpedu npocmeliwux umeromca KAK o0HoA0epHble, MAK U MHOo20A0epHble eudbl.

O,quap,epHaﬂ = MOHO3HepruaHasda

KNeTKa

ChRl

JHEPIUOA - aapo U OKpyXKalo-
WKW ero y4yacToK yuronaasmol

NO/IUNNIOUNAHOCTb — KpaTHoOe
yBenuuyeHue HabopoB xpomocom
B OAHOM Aape

O0Ho 70po He Moxem KOH- NMyoroagepHan = NONU3IHEPIUAHAS

mpoaupoeams NPoyeccobl Hus-
HedeamenbHocmu 6 boabwom
obvéme yumonaasmel.
Oma npobaema pewaemcs
deymsa cnocobamu:
1. 8 Knemke yeenuyusaemcs
Konuyecmeo adep (obpasosa-
Hue Noau3HepzuodHoOU KAemkKu);
npoucxodum yeenuyeHue
Kosu4yecmea XpomMmocom 6 Adpe
noaunaoudHocms)
oamomy ©boabwue _Kaemku
CMAaHOBAMCA MHO2080epHbIMU
u/unu noaunaoudHeIiMu

K/Z1eTKa

Appa JHepruabl

OpHOBpPpEeMEeHHOEe NMPUCYTCTBUE B KNIETKE OAHOr0 MU HECKOJIbKUX NoAuNAouaHbiX agep (ynpasnsatw
W MUX BereTaTUBHbIMU QYHKLUUAMMU), U OAHOTO MU HECKONIbKUX MeNKUX Aaep (OoTBETCTBEHHbIX 3a MO
NnoBoe pa3MHoOXeHue) HasbiBaetca AAEPHbLIM AYAJIU3IMOM

OcHoeHble amandvl

nepexooda KnemKuUu K A0epHomMy Oyaausmy

MoHosHeprugHaa MonuaneprugHas Cneyuanusayusa (auddepeHymnposka) agep CanuaHune (onuromepusayma)

K/ZIEeTKa K/1€eTKa

7

YeenuyeHue pasmepoe KaemkKu MeHbwasa 4yacmeo ﬂdep eeHepamue-

u ycusneHue obmeHa sewecme Hbie ﬁdpa CoOXpaHunu cnocobHocmb K

BeretaTuBHbIEe U TeHepaTUBHbIE AApa

&

npueenu K yeeAuyeHui (noau- Mumosy. boabwas 4yacme

mMepuszayuu) kKonuyecmea adep

(eecemamueHeie) Hakonuaa PHK
nepewna K 0eseHU aMmumo3om

BeretarmBHbIX A4€p.

Makpo- ’
HYKAeyc '_'lw’;'(:goc
Xn Y - Y

MoaunaoudHeiU MAaKpOHyKaeyc 06-
pasoeasnca 6 pe3ynabmame CAUA-
HuAa eezcemamuseHbix Adep. [AHK
MAKpOHYKAeyca op2aHU30eaHa 6 eude
KOpOMKUX ppazmeHmos.



CrtpoeHue Knetkm npocrenwmnx. OpraHouabl nepeaBuXeHuns

HeymuKu u pecHUYKU
Me2ymuKu u pecHUYKU UGeHMUYHbI N0 cmpoeHur u pabomaiwm no o0Hol GYyHKYUOHAAbHOU

cxeme. Ma2ymuku OnUHHee peCcHUYEK.

O6bIYHO M2ymuK coeepuiaem euUuHmoobpazHeoie,

a

pecHuUYKka «z2pebHobie» OsuxceHUA. NA HA38AHHbIX OpP2AHOUOO08 XAPAKMEPHO CO2/14COBAHHOE
desuxceHue.

Yacmu w2ymuka

X

r VHAYAUNOAUA

y—<

T

5 nepexoaHas
30Ha

K
KMHeTOCOMA

JeuxceHusa Ma2ymuka
U pecHU4YKuU

< BuHTtoO6paszHoe
"\ pBUXEHUe
| KTyTMKa

©~

fpe6Hble ABUXKEHUA
PeCcHUYKM

ToHKOEe CTPOEHUE XKIYTUKa

membpaHa
HKIYTUKa ﬂ\
(npogonxeHue
UMTONNasMaTUUYECKON
memb6paHbi)

dKCOHeMa —__|
(coBokynHOCTb
MUKpoTpy6ouek)

TpaHcnopT

BelecTs
BHYTPU

HIYTUKA

—_—

6(asaanoe Ten)o
KUHeTocoma /

Ademanu cmpoeHUua H2ymuKoebIX CMpPyKmyp mo2ym ominau-
yamocAa. Y uHgysopuil pecHUYKU, MOKpbieawuwue Kaemky,
Kopouye pecHuUYeK pomoeozo annapamd. Y uH@pysopulli pec-
HUYKU Mo2ym o06beduHAMbCA 68 /MOKOMOMOpPHbIE UWemUH-
KosuOHble NyuyKu (Yuppbsl) uau 6 NAACMUHKU nod20HAKWUWUe
nuwy - membpaHennvi. Y HEKOMOpPbIX H2ymuKoHocyee ne-
pexo0Hasa 30HA ¥a2ymuka, noocmunaruasa KanemouHyw o06o0-
NM0UKy, obpasyem u3z2ubarwuwyroca CKAAOKY Ha noeepxHocmu

: T cpe3 ryTuka

B YHAYAUNOAUMU

e &

g ®
Cpe3 XryTuka
B KMHeToCOMme

KAemKU — YHOyAupyrnwyw memobpaHy.

BHympu xeymuKka npoxooam npasu-
MIbHO pacnonoxeHHble mMukpompybo-
YKu, cocmosaujue u3z beaka — myby-
AuUHa. B yeumpe - 0s8e OOUHOYHbIE
Mukpompybouku, a no nepugepuu -
9 dynanemos. Mukpompyb6ouku npu-
coeduHAawmca K 6azanbHomMy menvyy
— KuHemocome, Komopas cocmoum
u3z 9 mpunanemos mukpompybouex.

Heurcywyum Hauanom pabomel Mceymu-
Ka/pecHUYKu Aenalmca nepugepuyeckue
MUKpompyb6oUYKU U UX PY4YKU, Komopoie
obnadarom AT®-azHol aKkmueHOocmbio. 3a
cuem ebifenswujelicas 3Hepauu pPyyKu
00Ho20 Oybnema npukKpenaarOmMca K
cocedHemy Oybnemy u ceubaromca. B
pesynbmame smom Oybaem cmewjaemcs
no omHoweHurw kK Opyzomy. [locnedo-
eamesnibHoe nosmopeHue yukna obecne-
yusaem nooyepedHoe cmeujeHue O0ybine-

moe umo u ebi3bleaem u3z2ubaHue
neeymuka. LeumpanoHele  ¢ubpunnei
u2pawm ornopHyH posb.

YHAYAUpyOuwas

paHa

J
KMWHeToOCOMa
HMTYTUKa



CtpoeHue Knetkn npocterwmnx. OpraHonabl nepeaBuUXXeHns
Mcesdonoduu (n0MHOHOMKU)

lfcesdonoduu - ebipocmbl KAemKuU, uUcCnonb3yemMbie O0nAA nepedeUXeHUA
(ameboudHoe OsuxeHuUue) u 3axeama KpynHeix yacmuy (Hanpumep, yacmuy nuwu). K
obpazosaHuw nceedonoduli cnocobHbli MHo2ue OOHOK/Aemo4YHble U HeKomopboie
cneyuanu3uposaHHble KAemKuU (neliKoyumsi) MHO20K/AE€MOYHbIX.

B 3asucumocmu om ocobeHHocmeli cmpoeHua nceedonoduu pasdeasaldm Ha
nobonoduu, punonoduu, akconoduu, u puzonoduu (pemuKyaonoouu).

nobonoguu eounonoguun AKconoguu PUsonogauu
OTHOCMUTE/IbHO KOPOTKME M TOHKME U ANUHHbIE HWUTe- NpAMble He BeTBAuwMecs A/AUHHDIE TOHKWE Nepenne-
3aKpyrnéHHble rnceBaoONoO- BUAHble, WHOrga BeTBA- NceBaonoguu, obnapgaw- TalwWHUecs (anacgomosu-
AWMU, He cnocobHbl BeT- wWMUecA, NceBaONOAUMN wue OCEeBOW CKeNeTHOM pytouiue) HuTH, ob6pasyjo-
BUTbcA U o6pasoBbiBaTh HUTbio. PacnonoxeHbl 60- Me CNOXHYK ceTb (Ha
aHacTOMO3bl nee UAU MeHee paguanbHo  PU30NOAUAX obpasyiotca nuule-

BaAPUTE/IbHbIE BaKyOn M)

4 _ ¢unonoduu b
nobonoduu 2onou amébel ¢paomupyrouweli amébol akconoduu paduonapuu pusonoduu popamerHugepol

Y npocTedWUX B OQHOW KNEeTKe MOTYyT MNPUCYTCTBOBAaTb pa3Hble BUAbI NceBAONOAUN

3oHa 3'”(0""3)3"‘3 Sunonnasma MexaHusm ameboudHoz20 OeuXeHUA HeNb3A  c4umame
Gt p A % S qsonb) MoAHOCMbIO PAcKpbimeiMm. Takoe deureHuUe eHeWHe ebl2aadum
KaK nepemekaHue yumonada3mel: HA MN08epxXHocmu mena
npocmeiiwezo e HanNpasneHUU O08UXHEHUA B803HUKAem 8bipocm
(nceedonodus), e Komopeol i ycmpemaaemca mokK
yumonaasmel, coomeemcmeeHHO amomy ace mesno
nepemeujaemca 8 amom xce HanpaeaeHuu. Pocm nceedonoduu
conpoesoxoaemca U3MeHeHUeM KOHCUCMmeHYyuu yumonaasmebl.
dxkmonanazma npedcmasadem coboli naomHellli 2ensb, a
3HOonaasma - Muoldkuli 3o0nab. [Ilceedonodus opmupyemcs

mam, 20e dKmMmonmnaasma, 6blewasa 00 Mo20 8 COCMOAHUU 2esid,

Pacryu.qaﬂ

30Ha
pacwiMpeHun

neotaodoans pasxcuxcaemca. baazodapa 3momy M»udkasa yumonaazamd
nosyyaem 603MOMHOCMb 8bIMEKAMb.
feno (ot nart. gelo — «3acTbiBald») MHOTOKOMNOHEHTHOoe o6pasoBaHUMe C XUAKOW cpeaoi, B KOTOPOM OTAeNbHble

KOMNOHEHTbl 06pasyloT NMPOCTPAHCTBEHHYI CTPYKTYPHYH CeTKy, npugawouiyio 3Tomy obpasoBaHu onpepenéHHbie
MeXaHuuyeckue cBoicTBa (Hanpumep, OTCYTCTBME TeKydyecTu). B 308X NMPOCTPAaHCTBEHHAA CTPYKTypa OTCYTCTBYeT U He
orpaHuyYMBaeT nepemeljeHUe UX YyacTul.



[ABUXXeHne NnpocTenLmnx

Pa3nu4yarwom namb OCHOBHbIX d)OpM odsuxeHusa npocmeﬁwux:
HeymuKoeoe, pecHuU4Hoe, GM86OU6H08, Mema6onupyfou4ee U CKoanb3lauwee.

AmebouoOHoe 0suMdceHuUe

Heymukosoe u pecHU4YHoe

odsuxceHue
Memabonupyrwwee ,/
osuxceHue ,
F 5 b
- @
CKkoneb3awee
dsuM(eHue

‘anuumapuble
rpebHU rperapuHbl

XapaKTepHO ANA 3BIEHOBbIX U OCylLlecTBAAETCHA
NyTeM aKTUBHOIO CKOJIb)XeHuA 6e/IKOBbIX NAAaCTUH
NOKPOBOB OTHOCUTENbHO ApYyr Apyra. BHeuwHe
Takoe [ABWXXeHUe BbIMMAAUT KaK Bo/nHoobGpasHoe
umsrnbaHue Tena KAeTKM.

CKonbXeHue npeacrasnser coboi
OAHOHanpaB/NeHHOe ABUXKeHUe 6e3 usSMeHeHuUs
dopmbl KNeTKU, 3TOT TUN  ABUXKEHUA
XapaKTepeH ANA rperapuvH. Ha noBepXHOCTH
Tena rperapuH pacnosioXXeHbl MNPoOAO/IbHbIE
CKnagku (anuuutapHbie rpebHU), B BeplUMHAX
KOTOpPbIX NpoXoanaT MUKpOoPUNaMEHTHI.
BonHoo6pasHbie (yHAayaupylouwue) ABUNKEHUA
3TUX J3nuuMTapHbIX rpebHeit obecneuyusaer
CKONb3fAlllee ABUNXKEHUE KAeTKU. [ABUXKeHUA
aNUUUTapHbIX rpebHel, BepoATHO, obycno-
B/IeHbl B3aMMOAENCTBUAMU MUKpOoPUNaMeH-
TOB C BHYTPEHHUM MeMObBpaHHbIM KOMNAEGKCOM
NenNUKYbI.

Y OAHUX U TeX e NpocTedlWUX MOTYT UMeTb MEcTO pasHbie popMbl ABUNKEHUSA



TETEPOTPO®HDLIN
cnocob6 nutTaHuA

MntTaHune npocTenwImnx

ABTOTPO®HbIN
cnocob6 nutaHua

AMOUTPODHbLINA

(MukcoTpodHbIHA)
cnocob nuUTaHuAa

ucnonv3oeaHue 8 Ka4yecmae
UCMOYHUKA NMUMAHUA op2aHuye
CKUX sewjecms, Npou3eeo0éHHbIX
asmompogamu

nompebaeHue Heop2aHUYECKUX
coeduHeHuUll u co30aHue (CUH-
me3) u3 HUxX yz2s1ee80008 ¢ MOMO-
Wbl 3Hep2uu (conHeyHoU unu
Xumuyeckoii)

CMewaHHslll cnocob numaxHus,
npu KOMoOpoOM Op2aHuU3M MO-
em eecmu ceba KAK aemo-
mpog u Kak 2cemepompodg

BCe MNpocTeilline 3a WUCKAKYe-
HUEeM pAfa XIYTUKOHOCLLEB

¥ : %

4YacCTb BUAOB MIYTUKOHOCUEB
(Bce aBTOTpOHBIE nNpocTeWlwine
COXpaHAKT cnocobHOCTb K reTe-
poTpodHOMY nNUTaHUI, Noraouw,as
pacTBOpPEHHbIE opraHu4yeckue
BelujecTBa)

YaCTb BMAOOB MIYTUKOHOCLEB

TETEPOTPO®HDBIWU cnoco6 nutaHusa

MembpaHHbIlU mMpaHcaopm

ocywecmenaemcs munu4yHeimMu
01 3yKapuom cnocobamu —
ouggysuu u aKmMueHo20

mpaHcnopma. KaHaael mem6paHsi,
obpa3oeaHHbIie mMoaeKyaamu 6ben-
Ka, obecnevyusaom Ouggysurw eo-
Obl, UOHOB8 U HeboabWUX Op2aHU-
YecKux moaekyn (moHocaxapos,
aMuHOKuUucaAom), amom npoyecc
udem no epadueHmy KOHYeHm-
payuu. Hekomopeie uz membOpaH-
HbiX 6enKkoe cnocobHbI AKMUBHO
nepeHocumbs MOAEKynbl onpede-
NIeHHbIX 8uU008, A mMAakKkxye nepe-
Mewamb UOHbI BHYymMpb KAemku
unu Hapymy npomue 2padueHma
KOHUeHmMpayuu.

MuHoyumo3s Qazoyumos
3aKaAwYaemcs 8 oﬁpa3oeaHuu 3axeameieaHue KPpYHMNHbIX O¢OPMI18HHbIX
Ha noeepxHocmu nAasmasaem- yacmuy. ‘DOPMUPOBGHUG d)aeouumoaublx

Mbl Heboabwoll AMKU U nocne-

eakyoneli npoucxodum 3a cyem obpazoeaHus

dyrouwezo OMWHYypoOBbIBAHUA
Hebonbwozo ny3sipeka. [pu
6onee CcAOMHOM eapuaHme
nuHoyumosa u3 yenybneHusa Ha
noeepxHocmu NAA3ManemMmbl
obpasyemcs mOHKull KaHan,
om HuxX@Hell Yacmu Komopoz0
OMuWwHyposbiealOmMca  MenKue
nyseipbKu. [lpu nuHoyumose
KAemKa nozaowaem HUOKO-
cCmb ¢ pacmeopeHHsIMU 8 Hell
sewecmeamu, makum obpaszom
8 K/emKy moa2ym mocmynams u

nceedonoduill OKpyHarw

ux nuwesyr Yyacmu-

Hekomopoe nosne3Hbie mepMUHbI

Abcopbumsa - npoyecc NPOHUKHOBEHUA PACMBOPEHHBIX OP2AHU-
YecKUx eeujecme yepes KaemoyHbie meMmbpaHbi.

CanpodutHOEe nNUTaHue

nuweu 30 cyem nNuHoyumo3a unu membpaHHO20 mpaHcnopma.
[ono3oHOe (aHUMMaNbHOE) NUTaHUE — numaHue meepobi-

mMmu nuwesovimu
opedHuU3sImda.

yacmuyamu

nymem

ux 3axeama 6eHympbo

yy. Bmopeim cnocobom pazoyumosa Aenaem-
CA U3MEeHeHuUe npodJunﬂ KaemouYHol MeM6pa-
HbI - npoeu6aHue ee 80B8Hympesb.
B nuwesapumesibHbie eaKyoau U3 aAusocom
nocmynamm nuwesapumesibHbie d)epMeHMbl,
npoucxodum nepeseapusaHue nuwu.
HenepeseapeHHbie ocmamkKu Bbl6paCbI8C”0mt'ﬂ
80 BHEUWHWO cpedy.
darouunros) 1/
(sHgoumuTo3) @~

nuuwesapuTenbHasn/j

MAKpoOMOaeKynsl. savonc 8 O
ny3bipbKy %‘
annapara : (R =
FonbAaXu & : \ei\

) ¥ QQ:’ ) - nﬁ:\:'x\%ocoma - @) - ',‘:‘-

a0 g A = s

numaxue xuodkol opazaHuyeckol Qe T 2l H
i — — ,_// —\éﬁ) " /" .;

3K3oUUTOZ




Ocmoperynauua u sbiageneHne y npocTtemmnx

Yto Takoe OCMOC M ocmoTUYEeCKOEe aAaB/ieHune
camoripouseosibHas
noaynpoHuyaemyw membpaHy.
OcmomuyeckKkoe daenenue —

Ocmoc -

ouggysusn

uzboimo4yHoe zudpocmamuyecKkoe OdaesieHUe HA

MoseKyn pacmeopumens 4Yepes

pacmeop, omoOenEéHHbIU Oom Yucmozo0 pacmeopumensa noaynpoHuyaemol membpaHol.

[B3aumoaencTBue spuUTPOLLUTOB C pacTBOpamm
obnagarowmMmm pasHbiMU OCMOTUUYECKUMMU
XapakTepucTuKamu -
rMNEePTOHUYECKUA  U3OTOHUYECKUI T[UMOTOHUYECKUA
n Ony NMPOHMU U,a emMmasd pae:mop c bonee PacTBOP € OCMOTUHECK pacteop c 6onee
MeM6paHa EBICOKMM OCMOTUHECK- UM gaenieHuem, Kak HUZKMM OCMOTUYECK-
um .anl‘lEHMEM, 4yem Y KNeTOYHOro coka UM gaeneHuem, 4yem
yepes Mem6paHy K/IETOYHBIN COK KNeTOYHBIN COK
mMoz2ym npoxodume
HU3KOMO/EKyAApPHbIe
MoeKyabl pacmeopu-
mensa (*) u He mozym
npoxodume 8bICOKO-
MoneKyAapHbie
seujecmea (9) o
pacrsopmen/ e —
sHpgonnasmaTMyeckas y npecHOB0OHbIX npocmeldwux, cywecmeyrouux 6

CeTb

... MembpaHHbIN
Q? =~ Ny3bIpEK

N |
1

O B\ N\

N CoTRN
TN
b7/ > \
14 \ nopowunuya
> || \
QN ‘Q‘
2 NGy \
COKpaTUTe/IbHa¥s
BaKyonb
CNOHIMom

2unomoHu4Yeckol cpede, pezaynayua ocMomu4YeckKkozo 0aeseHuUsA
ocywecmenaemca ocMOMmMuU4YecKoll aKyonbIo.

Komnnekc cokpamumenbHoli eakyoau cocmoum u3 6onbuiozo
chepuveckozo ny3bipbKa - cob6cmeeHHO coKkpamumenbHol eaKkyonu -
U MHoOXecmea OKpy¥arnuwux ee MeMOPAHHbIX MNy3bipbKoe uau
mpy6oyeK, uUX COBOKYyMHOCMb Hasbieaemca cnoHzauomom. Boda c¢
pacmeopeHHbIMU 6ewjecmeamu U3 yumonaasmel nocmynaem @6
mpy60oYKU CNOH2UOMA, G U3 HUX - 8 peszepeydp coKpamumesnbHoU
eaKyosnu, omkyoa ebIGﬁacweaemcn Hapyxy.

llpocmeliwiue, o6umaruwjue 6 U3OMOHUYECKUX YCNA0BUAX (MOpPCKUE
U napasumu4vyeckue) coKpamumenvHolU edKyoau (KaKk npasuso) He
umerom. [lpu omcymcmeuu CcOKpamumenbHoOU eaKyoau yHKYyuu
ebidesnneHUA U 800006MeHa 68bINOAHAKOMCA yumonaasmod.

Hekomopbie KoOHe4yHblie npodykmel obmeHa eseujecme (3KcKpembl)
mMmoz2ym HakKanaueamsca e yumornaasme ﬂpOCMEﬁWUX 8 MAK Ha3bleaemMmbiX
IKCPEMOPHbLIX 8AKYOAX.




[lbiIXaHMe npocTenLunx

Cpeau npocterWwmnx ecTb a’3pobHble MU aHa3pobHble dopmbli. Y a3apobHbIX
dopm cneyuanusuposaHHbie Op2aHennbl ObIXAHUA OmMCymcmeyrom, OHMU
mcnonb3ywT paupdysnwo ANA NOrNOWEHUMA KUCAOPOAA U BbIAENEHUA
yrnekucnoro rasa. AHas3pobHblie ¢dopmbl npencraBAeHbl NapasuTamu UM
CUMOMOHTAMMU, HACENAWWUMU NULLEBAPUTENbHbLIA TPAKT MHOFOK/JETOYHbIX
(06biuHO 3TM BUAbI ABAAKTCA O06AUMraTHbiMM aHal3pobamu), a TakxkKe
NPOCTEULINMMU, KUBYLWMMU B pa3naraloWuxca opraHuYecKkux sewecrtsax (atu
BUAbI HAaCTO ABNAOTCA PaKyAbTaTUBHbIMU aHa3pobamu).

HeKoTOopble NnosesHble TEpMUHBbI

A3p0bbl — opzaHuszmel, Hyxdaruuecs 6 c60600HOM MOAEKYAAPHOM Kucaopode 9asa
npoyeccoe cuHmMesa aHepauu.

ObauzamHbie a3pobbl He cnocobHbI Humb U PA3ZMHOXAMbLCA 6 omcymcmeuu
MONEKYyAApPHO20 Kucnopododd.

AHa3pobHbIe ycao08UA — omcymcmeue uau KpaliHe HUsKkoe codepixcaHue Kucnopoda

AHa3pobbl — opzaHusmel, paseusdrowuecs Npu omcymcmeuu 6 oKpymaruwel ux
cpede ceobo0HOz20 Kucaopooa.

ObauzcamHobie aHa3pobbl — opzaHusamel, He crnocobHblie ebixumb npu docmyne
Kucaopoda.

PaKynemamoe8Hbie adHA3p0bblI — opz2aHUsMbl, HOPMAAbHO cyuecmeyouue 6
6ecKkucnopoOdHol cpede, Ho cnocobHbie ebixumb nNpu docmyne Kucnopodda.




PasmHOeHune npocrtemwmnx

Haubonee OpesHull (ucxodHbili) cnocob pasmHoxeHua — becnosoe pazMHoOMeHUe.
lMMpu makom pasmMHOXeHUU NOMOMKU 2eHemu4YecKku UdeHmu4Hbl podumeabcKkol ocobu
(knoHbl). Becnonoe pasMmHoOXeHUe No3eoasem bbicmpo yeenaudyume YucaeHHOCMb eudd.

Mpu nonosom pasmMHoMeHUu obveduHAemcAa HacnedcmeeHHAA UHpopmayusa
podumenbcKux ocobeli, ymo yeenuyueaem 2eHemu4vyeckoe pasHoobpasue nomomcmaeaa.
Ocoboli opmoli nNonoeozo pa3MHOMEHUA AeAAemcA napmeHozeHe3 (o0Honosnoe,
deecmeeHHoe pasmHoxeHue). [lpu napmeHozeHe3e pazeumue ocobu npoucxodum u3
AlyeknemkKku 6e3 e€ cAUAHUA CO cNepMamo30udom.

Monosoli npoyecc obHapyxeH He y e8cex npocmeliwux. Omcymcmeue
Mosn08020 PA3MHOMWEHUA MoXem 6bimb NPUMUMUBHLIM Npu3Hakom (m.e.
nosnosoe pasMHOMeEeHUe eWwé He cgpopmuposanocs), 8 pAde cay4Ydes
omcymcmeue nosn08020 PA3MHOMEHUA Moxem 6bimb canedcmsuem €20
8mopu4YHol ympamel.

AramHoe pasMHOMEHUEe — LWUPOKO pac-
NPOCTPaAHEHHbIA Yy MPOCTEWLINX Henoso-
BOM Npouecc pasMHOXEHUA, COCTOoALWUNN
M3 YyABOEHMUA U Nocaeaywlwero pasgene-
HUA mexay asymsa Knetkamu OHK, murto-
XOHAPUW, NnacTupg, nportonnaacra, obono-
UKW KNEeTKU U APYTUX ee KOMMNOHEHTOB.

AramHoe (6ecnonoe) pasmHoOXeHUe amébbl

B 3U3HEHHbIX YUKAAX MHO2UX XUBbIX Op2aHU3Mose umeem mecmo becnosnoe u nosnoeoe
pasmHoxeHue. [lpoucxodum «4yepedoeaHue NoKoAeHUl».



Becnonoe pas3mHo)XeHue (aramoroHmna) npocTrenwmnx

MOHOTOMMUA

MoHomomusa, unu
6uHapHoe deseHue
(OeneHue Haoesoe). U3
mMmamepuHcKol  ocobu
obpa3syrwwmca 0se odu-
HaKoeble doyepHue
Kaemku. B ceow oue-
peodsb amu  Kaemku
npucmynamm nocne
nepuoda pocma u doc-
muxceHUA umu pasme-
poe mamepuHCKoii.

MoHomomua Aensa-
emca Haubosnee pac-
npocmpaHeHHbIM Cro-
cobom oeseHeHUA
npocmeliwux.

Mpu ecex munax 6ecnosnozo pasMHOMeEHUA npocmeliwiux pedyKYUOHHO20

NAJIMHTOMMWA

Maaurmomusa - pao
nocsnedosamesnibHbIX
deneHuli Haodeoe. B
pe3yabmame Kax0020
desneHuAa obpasyrwmca
dsee o0OuHakKoevie 00-
YepHuUe KAaemkKu, HO ux

pocma He npoucxo-
oum. & KaMobim
desneHuem KAemku

YMEeHbWarmca 8 pa3s-
mepax. OHuU Ha4u-
Hamm pacmu nocae
3aeepweHuUA  NanauH-
momu4yecKozo Oene-
HUA.

lNaaunmomua  xa-
paKkmepHa 048 Yacmu
H2YyMUKOHOCcYyee8 (aHa-
s02UYHoe OesleHUe ucnbi-
meieaem 3uz2oma MHO20-
KaemoyHbix npu obpa-
30eaHuu 6aacmyanei).

LHN30TOHUA
(MHOXecTBeHHOe
AenexHuve)

lMpu wu3o20HUU
cHa4yanaa npoucxooum
HEeCKO/bKO OeneHull
AO0pa u Kaemka epe-
MEeHHO cmaHosumcAa
MHo20a0epHoli (MHoO-
20A0epHbIl wWu3oHm),
3amem 80Kpy2 KAy 0o-
20 A0pa obocabau-
eaemcAa y4YacmokK yu-
monaasmsel U MHO20-
AdepHbI WUu3oHm
o0Ho8peMeHHO pacna-
daemca HA HECKO/bKO
K/Aemok.

LHluzo2zoHua umeem
mMecmo y mpundHocom
U CrnopoeuKoe. B noc-
nedHee epemAa Wusoeo-
HUKO CcnoposuKkoe U 06-
pasoeaHue mMeposoumoes
ob6o3Hauawm memMmuHom

«MepocoHUA».

MOYKOBAHMUE

(HepaBHOe geneHue)

lMMouykoeaHue npeoc-
masenaem coboii Oene-
Hue Hadsoe, HO npu
amom 0Osee Oo4YepHue
KAemKu pe3Ko pasnu-
Yawmca no eenu4vYuHe
u cmpoeHur. lMpoyecc
MOYKOBAHUA HAYUHA-
emca ¢ nosAeseHuUAa Ha
KAemKe ManeHbKo20
ebipocma, Komopbiii
3amem omoenAaemcsa.
3Imom npoyecc cneyu-

¢uyeH 018 cuodaqyux
uHegy3opuii. Menkasa
ocobo Ha3slieaemcAa
6pooaxkoii.

Epoodaxcku, omoenus-
wuce, ynaoieaom 8
NMOUCKaX H0OB8020 Mec-
ma 0414 noceseHuA.

desneHuA He npoucxodum



MonoBoe pa3mMHOXeHUe NpocTenwmnx
d®opmbl NOIOBOr0 pa3MHOXeHUs

famoroHusn

obpaszosaHue

zamem,

u ux nonedywwasn

Konynayua (cauaHue). Konynupyrmuue zamemobl
obpasyromca, KAk Npaeusao, U3 pasHbiX 2dMOHMO8
(zamoHmebl - KnemkKu, obpasyroujue camemebl).

N3OTAMHAA

Konynayusa

famemeol He omauya-
romcAa no c¢opme u
pasmepam.

AHU3OTAMHAA

Konyaayusa
(ecemepozamHana Konynayus)

- -

famemeor omau4yaromca no
copme u pazmepam.

Oozamus - KpaliHuii eapu-
aHm aHu3oz2amuu, npu Ko-
mopom MyM(CKUe U MH(eH-
CKUe 2amemeol MOXOMU HA
AliyeknemKku u cnepmamo-
30U0bl MHO20KAEMOYHbIX.

P
c ﬂ; d

o,

KoHbrOrauumsa

ocobbili mun nosnoseozo npoyecca,
npomekarwwuli 6 popme epemMeH-
HO20 coeOQUHeHUA 08yX K/AEMOK, 8
xo0e Komopozo npoucxodum cAu-
AHUe 2annoudHbix Adep (zamemHbix
Adep), Npoucxo0AWUX U3 pPA3HbIX
KaemokK. CAuAHUA 08YX K/AEeMmOK He
npoucxodum (8 xo0e KOHb®O2aAyuUu
umeem mMecmo epeMeHHoOe U s0-
KanbHoe coedUHeHUe yumonaasmbol
08yX KnemokK). B KOHKpemHom
cayyae ¢yHKYUU Mo/a068bIX KAemokK
8bINMOMHAIOM 2amMemHble A0pa




ApepHble LUKAbI NPOCTEULLUX

AdepHbil YUK - 3dKOHOMEpPHoe YepedosaHue 2ana0udHol u dunaoudHol ¢gas3

famemuyeckas
pedyKyusa

PedyKyuoHHOe deneHue
(meiio3) npedwecmeayem
obpazoeaHur z2amem. Bce
cmaduu JHU3HEeHH020 UUKnaa
(kpome 2amem) Ounao0uodHbI.

2n

’)\

MHOTOKJIeTO4YHbIE
“u

MHysopum

3ucomuyvyeckasn
pedyKyusa
PedyKyuoHHOe deneHue
(meiio3) npoucxodum nocnae
obpazoeaHua 3uzomel. Bce
cmaduu JU3HEeHHO020 YUKna
2anA0UOHbI.

1n

CNMNOPOBUKHU

lTpomexymo4yHasn
pedyKyusa

PedykyuoHHoOE deneHue
(meiio3) npoucxodum mexoy
dsymA eezemamueHbIMU Ccmd-

ouaAMU M U3HEHHO020 YUKAd.
Yacmb secemamugHbIX cmaoulil
— 2anaoudHa, Yacme - oOun-
/OUOHA.

8-

pacteHus

7
dopamuHudepbl



MHUMCTUPOBaHME NPOCTEULLUX

Mpu HacmynaeHuu HebaazonpuaMHbIX ycaosuili npocmeliwiue cnocobHbI
obpazosbisamb yucmel (yucmel nokosa). lMpu ob6pazosaHuu yucm umeem
mecmo OdedugpchepeHUUPOBKA KaemkKu: pedopbupyromca uau ombpaceisaromcs
HeKomopeolie opadaHennsvl, Hanpumep, pecHU4YHsll annapam. [Ipoucxodum
ob6e380)UBaHUE U YyNJAOMHEHUE YUMONAA3mMbl, Uc4ye3awm 8adKyoau. Bokpye
mena npocmeliwez2o ¢opmupyromca o0ee 3auumHele o06o0a04yku. [lpu
8occmaHos8aeHuUU 6aaz2o0npusasmHbix ycaoeuli npocmeliuiee 8bIXo0um u3 yucmel.

lMpornatbiBaHUe LUCTbI

AN3EHTEPUAHON amME 6 bl Y napaszumuyeckux npocmeliwux ¢opmuposaHue

yucm Cc8A30HO € 6bIXOOOM U3 XO03AUHA 6
OKpyXawuwyr cpedy U nocaedyrouwum 3apaxeHuem

yucra =
Hoeoli ocobu xo3AauHa. PopmupoeaHue yucm
makxe Moxem 6bimo npuypo4YyeHo K
onpedesneHHOMY amany X¥U3HEHHO020 YuUKaa u 6eimo
BererarmeHad ctraguma
| AM3eHTepuiiHOW amEébL €20 Heobxodumbeim KOMMOHEHMOM (yucmeolr

B TOJICTOM KMLWLEYHUKe
PA3MHOXCEeHUA, Hanpumep HeKomopbie UHGgy3opuu

UHYyucmupyromca neped OesneHuemM, mMak 4Ymo
npoyecc OeneHua npoucxodum nod 3awumoli
ob6os04YKU yucmel).



MHOIOOBPA3UE
MPOCTEULLUUX




Y npomucmoe nposensaomca pasHbie munbl
op2aHuU3ayuu, omauvyarwueca ycmpolucmeom
MOBEPXHOCMHbIX CMPYKMyp KAemKu, o0cobeH-
HOCMAMU CMpoeHUa yumocKesema, ycmpoucmeom
Op20HOUO08 rnepedsuUMCeHUA, munamu MnNUMAHUA,
A0epHbIM annapamom, PasMmHOXeHUemM, Haauqyuem
KaKux-nubo ocobbix opcaHouoos

B Hacmoawee s8pema cyumaemcs
onpasoaHHbIM ebidesneHuUe okKosao 20
camMmocmosamesnibHbIX mMunoe npomucmoase

OOHaKo, 8 cospeMeHHOU asaumepamype, npeo-
n1020K0Mca  pPasHblie CXembl MAKCOHOMUYEeCKOU
CmMpyKkmypsl npomucmos. ObuwenpuHamesie npeo-
cmasaeHua omcymcmeyrom. [losmomy, 8 npeo-
n1020eMoM Kypce COXpaHAemca UCKYycCmeeHHas
(yecmapeswas) Kaaccugpukayus Protozoa,
npuHaAmasa e 6a3osbix yyebHUKax
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noaguapcreo PROTOZOA

ST o7 CNIDOSPORIDIA | CAPKOMACTUTODOPDI
e 6 MAKPOCTOPHAMY (SARCOMASTIGOPHORA)
B o

e 3 3 o4t SPOROZOA CILIOPHORA

SARCODINA ;3 CNOPOBUKKU HHOYIOPUMU
CAPKOAOBBIE

K capkoxeymukoHocyam OMHOCAMCA nNpoc-
meliwue, opz2aHennamu OBUMEHUA KOMOopbIX
cAy¥am HenocmosHHbIe 8bipocmbsl YumMo-
naasmel - JAOMHOHOMKU UAU MNOCMOAHHO
cywecmeyrwuwue bu4yesudHble 8bIipocmbl -
weymuku. Capkomacmuzogopbl Oenamca HaA
Capkodosbix u XeymuKoHocyes.
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knacc CAPKOZOBBIE (SARCODINA)

Capkodoeble obnadarom zemepompogpHbIM mMuUNoOM NUMAHUA, MNOBEepPXHOCMHbIe
CMpPYKmMypbl 6KAKYAIOM mMOAbKO naazmansemmy. Hekomopoeie eudbl ebidenawm
OpP2AHUYECKY UAU Heop2aHUYEeCKYyH PAaKOBUHKY, pPacCMOAOMeHHY KHapyxu om
naaszmanemmel. Popma mena u3MeHAemcA 6 WUPOKUX npedesnax 3a cyem
popmMupoeaHuUs epeMeHHbIX 8bipocmoe yumonaasnl - nceedonoduli. Knemka codepxum
OO0HO Unu HecKonbKo Adep. [Tonoeoli Npoyecc KAK NOCMOAHHbIU NPU3HAK NpUcyuw, mosbKo
copamuHugepam, y ocCcmanbHbIX CAPKOOOBbIX ecmpevyaemca cnopadu4vyecKu, ecnau
umeemcsa, mo npedcmaesneH camoz2oHuUell u Konyaayuel.

noaknacc KOPHEHOXKW (RHIZOPODA)

KopHeHoO)KuU XapakKkmepusyomcsa pazHoobpasHol ¢opmod, MNoOB8UMHbIMU
nceedonoduasmu muna anaobonoduli, ¢uaonoduli uau pusonoduli. PazdeneHue
yumonaazmel HA 3KMO- U 3HOOMNAA3MYy XOpPOWO 6bipaxeHo. Y Yacmu KOPHeHOMEeK
umeemcsa HapyxHoblli cKesaem 6 popmMe opa2aHU4YecKol Uuau MUHepasnbHOU PAKOBUHDI.
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Knacc -
SARCODINA
CAPKOAOBBIE

otpag FONIbIE AMEBbl (AMOEBINA)

boanbwuHcmeo eudoe zoabix ameb senamca
c60600HO MusywumMu Op2aHUZIMAMU, Komopbie
HacenAlwmM MOpPCKUe 600bl, nNpecHyw 600y U
enaxHyl noysy. MzeecmHbl napasumu4vyecKue euodbl
2onbix améb (e moacmom KuUuWeYHUKe 4YesoeeKd
obumaem OuseHmepuliHaa ameba Entamoeba
histolytica, e pomoeoili nonocmu - E. gingivalis).

bonbwuHcmeo ameb 00HoA0epHoO,
nosnusHepzuoHble (MHoz0A0epHbIE) popmbli
ecmpeyaomca pexe. [lonoeoili npoyecc 6 yeaom
0218 2pynnbl 00CMOBEPHO HE U3BeCMEH.
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otpaa PAKOBUHHbBIE AMEBbI (TESTACEA)

lMMpedcmasumenu ompAada pPAKOBUHHbIX ameb
ecmpeyaromca 6 npecHbix eodax. OHU CXO00HbI ¢
2onbiMmu amebamu, omauvYaACb oM HUX HAAUYUEM
Hapy»Hol paKoeuHbl. Popma paKo8UHbI paAs3nuUYHa,

HO paKoeuHa ecez20a oOHokamepHa. Ha paKoeuHe ronbie ameé6bl
umeemca OOHO KpynHoe omeepcmue - ycmbe, U3
Komopozo ebidawmca ncesdonoduu. O6bivHO

paKoeuHa cocmoum U3 op2aHu4YecKozo seeujecmea. Y
Yyacmu eudoe K oOpzaaHu4yecKol OCHoee MNpuUK-
penaslOmMcA NOCMOPOHHUE MUHepdasbHbie Yyacmuybi
(necuuHku u m.n). PaszmHoxeHue becnonoe.
lMMpedcmasumenu ompada Testacea Aenawmca
npecHoeoOHbIMU copmamu, MHozue euodvl
ecmpeyaromca e mopgAaHbix 6onomax. PaKOBUHHbIe améobbl
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PakoBuHbl popamuHudep

- P —= -
B

QopamuHUPepbl - HYMMYAUTbI (Nummulites)
M3 BEPXHEMEIOBbIX OT/IOKEHUN

oTpsg POPAMUHUPEPHI (FORAMINIFERA)

MopckKue, npeumMmyu,ecmeeHHo
6eHmocHble npocmeliwue, 4Yacmb eudos
eedem nNAGHKMOHHbIU o06pasz >Ku3HU.
Ob6nadarom cnoxHol opzaaHusayuel u
YHUKQ/bHbIM ~ A0€epHbIM YUKOM (c
npomexymoy4Holl pedykyuel). PopamuHu-
cepbol - KpynHoie op2aHu3mbl, cpedHull pas-
mep o0HolU ocobu yauje ecezo cocmasenaem
0.5 mm. CoespemeHHbIX sudos - okosno 10000
eudos, ucKkonaembix - cebiwe 30000.

O6nadarom HapyxcHoli pakosuHoli (o6biyHo us CaCO,),
Komopas MoKpbieaemcs nnéHkou yumonsaasmeol
ebicmynarweli 4yepesz e€ omeepcmus. Ha pakosuHe
Haxo0umcsa OOHO U/sU HECKOs/IbKO ycmbes, Yepe3 Komopbie
ocyujecmesniAemcsa C6A3b Op2aHU3MdA C 6HewHell cpedoll.
PakosuHbl hopamuHugep mozym 6bimb 0OHOKaMepHbIMU U
MHO20KaMepHbIMU. Kamepeoi y MHO20KamMepHbIX
gopamuHugep coobwaromca mexody coboli omeepcmuamu
- BHYMpeHHUMU ycmbAaMU.

lMcesdonoduu copamuHugep npedcmassneHsi
puzonoduamu U OmMX00AM OmM  HAPYMHO20 C/0A
yumonnasmeol. CosokynHocmb nceedonoduli

¢opamuHugepobl cozdaem BOKpyz2 menad HUBOMHO20
QuHamu4ecKylo aoe4yl0o cemb (nuwesas 4Yacmuya
npuKaeueaemcs K pusonoouu u mpaHnopmupyemcs no Hell
KQaK 1o acKanamopy 6 CMopoHy ycmbs).

Ansa AdepHoz20 annapama gopamuHugep
XapakmepHbl MHo20A0epHoCcmb U AO0epHbil Oyanusm.
AdepHobili YUKA xapakKkmepusyemca MNpoMeX<ymoy4Hol
pedykyuel, npuvyem 2anaoudHas u OunaoudHasa d¢asa
noymu oOUHakKoebl Mo npodonxumenvHocmu. O6bIYHO
HCU3HEeHHbIU YUKa hpopamuHugep cocmasnaem 1 200.



KU3HEHHbIN UMKN ogHOKamepHOU popameHudepbl
Myxotheca arenilega

obpasoBaHue
aramer

MEMNO3

(peaykumonHoe genexune)

¥
7

—
aramera o>
(monopomn ramouﬂ;
Q, ©
3 o
3
S =
S =)
= ¢ cd
=g _ o S
aramoHT
= O

rametol ©0Opa3oBaHue
ramer



Untaem ymHble KHUXKKHU

Pa3mHoXeHHe, Yepenosaune
nokoaenui. Popamuuudepsl obaa-
N30T CNOXKHBIM MH3HEHHBIM UHK-
JIOM, B KOTOPbIH BKJIIOYAIOTCH ABe
dbopmbl  pasMHOXeHHs — GecnoJoe
u nonosoe. Hexotopsie cTOpOHBEI
XKH3HEHHOroO UHKAA HX OBIIH H3yye-
Hbl AHIUL 323 MocaeaHee Bpems. Pac-
CMOTPHM B KauecTBe NPHMepa UHKI
pa3BHTHA OAHOKAMCPHOH KOpHe-
HOXKH Myxotheca arenilega
(puc. 10).

OnucaHne UHKJA HayHeM C O-
HosaepHon ctaauu (puc. 10, /),
KOTOpasi  Ha3blBaeTCd TraMOHTOM.
3TO Ha3BaHHe CBA3aHO C ee AaJb-
He#wed cyab6oit. [Tocse HekoTopo-
ro nepnona cBoGOAHOH aKTHBHOM
KH3HH AP0 €e HAYHHAeT MHOro-
KPaTHO MAeJHTbCA M KOPHEHOXKa

Azamuezonus

lamozonua

B.A. lorenb (1981) 30010rus 6€crno3BoHOYHbIX

) CTaHOBHTCs MHorosaepuoit (puc. 10. 2). Bokpyr kaxaoro w3 saep 060co6-

AsieTcs HeGO/AbIIOH YYacTOK UMTONJAA3Mbi H BCe TEJAO KOPHEHOXKH pacna-
NaeTcss Ha MHOXKECTBO MENKHX KJCTOK, KaXKJ1asi H3 KOTOpuX GopMHpYeT ABa
KryTHKa HCPAaBHOM ANHMHB. K/eTKH BHIXOAAT M3 PaKOBHHBI HAapyXKy B MOp-
CKYI0 BOAy M nonapHo causalorcs (puc. 10, 3). Takum o6pa3om, 370 nonosbie
KJACTKH (ramerTnl), B pe3y/nbTaTe CJ/AHSIHHA KOTOPbIX 06pasyeTrca 3Hrora
(puc. 10, 4). Ona naer Hauaso HOBOMY MOKOJAEHHIO, GOPMHPYIOLICMY PAKO-
BHHY H Ha3blBacMmyio araMoHToM (puc. 10, 5, 6). B aramouTe npoHcXoaut
NOCTOSIHHOE YBEJNHUYCHHC HHCAA flep B pe3ynbTaTe HX MHTO30B H CaM OH
yBeJHYIBaeTCH B pa3mepax. 3urota o6sanaer AHNJOHAHBIM KOMIMJIEKCOM
XPOMOCOM, TaK )K€ KaK H pPa3BHBaIOILHiCA H3 3uroTbl aramouT. [locae 3a-
BEpPLUCHHA €ro poCTa NPOHCXOAUT €eule jBa aenaeHun saep (puc. 10, 7), ko-
TOpble ABAAIOTCA PEAYKUHOHHBIMH (MeH03), u o6pasyluinecs B pesyanrarte
MX fapa ranaoHanbl. Jlasnee BOKpYr KaXKaoro sapa BHOBb 060cobasercs
y4YaCTOK UHTON/Ja3Mbl H BCE TEJNO pacnanaercs Ha OOJIbiOe KOJIHYECTBO MeJ-
KHX OJHOSIIEPHBIX 3apOAbIlLCH, HMEHyeMblX araMeTamH (4acTHuUa «a» no-
rpeyeckH o3HayaeT OTPHUAHHE, TaK YTO HX MOXHO Obiyio 6bl Ha3BaThb «Hera-
meTaMH»). 1o Gecnosioe pPa3MHOXKCHHE, KOTOpoe BeleT K 06pa3oBaHiio
1IOBOro NoOKonelnHsa ¢ ranaoHanbim sapom. Kaxknas aramera okpyxaetcs
PAKOBHIION M A2eT HAYaNo raMOHTY — MOKOJICHHIO, C KOTOPOro Mbl Hauanil
paccMOTpeHHe UHKNA W KOTOPbIH jnanee BHOBL oOpasyer ramerbl. Takum
06pa3oM B XKH3IHEHHOM UHKJC PopaMuHH(CPHl yepeayloTcs ABe GOpMbI pas-
MHOXeHus: nojosoe (npu nocpeiactse ramer) n OGecnonoe (uepe3 arameTbl)
H ABa NOKOJEHHSI: FaMOHTbl (Pa3MHOXAIOTCA NOJOBBIM MYyTCM) H araMOHTH
(pasmHoxaioTca 6ecnoabiM nyTem).

Oco6enHo 3aMeyaTesbHO B XKH3HEHHOM IKAC dopamuuudep OTHOCH-
TCAbHO HEAABHO OTKPHITOE 4YepejloBaHlie TanaoIAHOA H AHMJIOHAHONH ¢a3.
Mbl BHenu, 4TO peaykuns (Mei03) MPOHCXOAHT 3/1e€Ch He nepes o6pa3oBalil-
€M ramer, Kak 370 OLIBACT y BCeX MHOTOKJ/CTOYHBIX )XXHBOTHBIX, a NpH obpa-
30BaHHH CTaaHit 6ecnosoro pasMIilOXKeHHs —— aramMeT. ITO eAHHCTBCHNbI
CAy4aii B XKHBOTHOM MHpe, KOrja OJAHO I[I0KOJeliHe ramJjiOMaHO, a Apyroe
aunaouano. Hanpotus, B pacTHTeAbHOM MHpe, I/le 3aKOHOMEPHO YepeayloT-
ca cnopo®HT H rameTodPuT, MPOHCXOJAHT TaKXKe H YepeaoBaHHe ranJOHAHON
(ramvetodut) ¥ aunaonauoin (cnopodput) a3 aapa. Pazymectcs, 3T0 cX0A-
CTHBO He roBOPHT O CBS3H (opaMHHH(Ep C PACTCHHAMH, HO NMPEACTaBASRET HH-
TEPeCHbI NpUMep KOHBEPreNTHOro Pa3BHTHA.

B acraasx (CTpoeHHe ramer, HX YHCJO, CyAb6a ramMolTOB H T. N.) XKH3-
HeHHble UHKAB (opamuuudep ouerb pa3HooOpa3Hbl, H Mbl He MOXeM OCTa-
HaBJHBATLCA HA WX NOAPOOGHOM paccmoTpenuH. OAHAKO Yy BceX H3y4YeHHBIX
BII/IOB OH CAaraeTcs M3 ABYX MOKOJeHHH — nosoBoro u 6ecnoJoro.

Boabwuncrso Foraminifera XuBeT na aHe BOAOEMOB, HHOTAa Ha rAyGH-
HaxX B THICAUH MCTPOB, MHTafACh Pa3iibIMH MeJKHMH opranuamamu. JIHuwb
HeMHorue Buabl, Hanpumep Globigerina, BXOAAT B cOCTaB NaaHKToHA. Pako-
BHHKH 3THX BHAOB CHaGXKeHbl OOLIYHO AJAHHHBIMII Pa/IHAJNbIBIMK LIHNAMH,

Llukn paseutus ¢dopamuundepn Myxotheca arenilega (no [peniwo): CHJILIO YBCJHYHBAKWIWHMH NOBEPXHOCTL H NMO3BOJAUWHMH «MapHTbh» B TOJ-

| — OAHORACPHLIA raMONT, 2 — raMONT nocae o6paloBaMMA Ajep raMer, 3 — KONYARUHA e BoAb
ramer, 4 — 3Urota, §— MOAOZON araMoHT, 6 — PacTywHA araMonT. 7 — Mefloz (Momest =
peaykumni); §— ofpasosaine araMcr, 9 — MOJOABN araMera (raMomwT)
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noaknacc JIYHEBUKHU
wnu PAAUNONTAPUU (RADIOLARIA)

MopcKkue nAGHKMOHHbIe MAAoNodsUNCHbIe Mpomucmel,
obumarowjue npeumyuiecmeeHHo 6 mernabix mopax. K nodknaccy
OMHOCAM HEeCKO/IbKO OompAados: aKaHmapuu, noauyucmuHeu,
geodapuu u dpyzue. Pazmepoi paduonapuli konebaomca om 30
MKM 0o 1-2 munnumempos. 0O6waa 4ucneHHocmob 6udoe
paduonsapuli cocmaensem He MeHee 7 — 8 moicAav 6udos.
U3secmHO u HECKOMbKO MbICAY UCKONAaemMbiX 6Ud06.

InasHbIMU NpU3HAaKamu paduonsapull AeNAIOMCA Haau4vue
6HYmMpeHHe20 MUHEepasnbHO20 CKesnema, Hanu4vue 3yakconodul,
Komopble HUKo20a He UMerom 3KCmpycoM, Haau4vue YeHmpanobHoul
Karicynol, CI0XHAA OughhepeyuposKa 4UMOonAasmel.

BHympeHHuUll cKenem npedcmaesneH cucmemol CAOMHO
COeOUHEHHbIX U2s, 670X eHHbIX Opy2 e Opyza wapos uau umeem
euje bonee cnoHCHYIO hopmy.

HusHeHHble YuKnbl 60nbWUHCMEA 6UOOE HEU36ECMHbI.

noaknacc CONHEYHUKU (HELIOZOA)

mornuje eo0bl. XUWHUKU-Nonugazu.
Teno noymu npasunbHol

chepuveckoli ¢hopmbl, OmM KOMOPO20
MHO204UCNeHHbIe NPAMbIe AKconoduu, Hd KOmopbiX PAcronoXeHbl 3KCmpycombl.

Lumonnasma conHeYyHUKo8 nodpazdesneHd HA HAPYHHYIO U cepOyesUuHHYO
30HbI. Op2aHennsbl cocpedomoyeHbl NpeuMyujecmeeHHo e cepOyesuHHol Yyacmu.

A0po 00HO unu HecKonbKo. becrnonoe pasmMHodeHUe 6 eude MoHomomuu. Y
- CO/THEYHMUK
00H020 8UOA CONHEYHUKOB OBHapyXeH nonoeoll npoyecc muna asmozamuu.
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cucmemax yapcmea [lpomucmoel 3mu  2pynnel He
ebidenAlOMCA, d Opa2aHU3IMbl, UuUMeWUe HaymukKu
06bedUHAIOMCA 6 HEeCKO/NbKO munos. MaymuKoHocybl
mMmozym numambca zemepompogHo, aymompogHo uau
MUKcompodgHo.

Konuyecmeo »xeymukoe y pasaAuvYHbIX 2pynn
pasauvyHo: vyauwje 1, moxem 6bimb 2, 4 8 U HECKONbKO
decAamKoe unu comeH. Y  HeKkomopbix  eudos
(Rhizomastigina) epemeHHO uaAu NOCMOAHHO nNpu-
cymcmeyrom nceedonoduu. Umerwomca o0OHosAlOepHble U
MHoz20A0epHble eudbl. Y Hekomopbix 2pynn o6HapyxceH

nonoeoli npoyecc. CeobodHO xueywue eudbl moaym
6bIimb OOUHOYHBIMU U KO/IOHUA/NbHbBIMU.

—= Tun 3BIMTEHO30MU (EUGLENOZOA.) — _- e
Mu‘g,e,,a knacc 3BIEHOUAEN (EUGLENOIDEA) Sigsps kil

O6blYHO uMmMelom eepemeHOBUOHY ¢Gopmy mena. [AA MHO2uUX 6U008 XapdKmepHd
CnupanbHAA CKpy4YeHHocmb mend. [loeepxHOoCmMHble cmpyKmypbl 36271eH npedcmaeneHbsl
crnoxHol nennukynoli c No0eUXHbIMU 6enKosbIMU cybMeMOEPAHHbIMU NAACMUHKAMU.

JezneHbl, uMeWUe Xxaoponadacmel, ocyuwjecmenaldm (omocuHmes U COXpPAHAKM
Cnoco6HOCMb K N02/10UW@HUIO Op2aHUYEeCKUX eeujecme (MUKcompogHbuili mun numaHus).

BepoamHo, 3e8zneHoeble npuobpenu ceou Xxaoponaacmsl nymem ¢azoyumosa yenoll
syKapuomuyveckoli 0O0HOKnemou4Holi eodopocau. [na ecex ¢GomocuHmesupyruux 3e2/eH
XapakmepHo ocoboe 3anacHoe eewjecmeo - NnoAuUcaxapud NnapamusioH.

domocuHmesupyrouum 382/1€HOBLIM ceolicmeeHHO Hanu4vue C/I0OMHO20
ceemoyyecmeumenbHo20 annapamd, Komopoill pacrnosnoxeH 603/7e X2ymuKoeoz20 KApMAdHAd,
ocobasa yacmb 3mozo annapama npedcmaeneHd KpacHoll cmuzmoli.
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CBoOOAHOXUBYXUK NpepcTAaBUTEND

KMHeTonnacrug

XIYTHK

YHAYNUPYIOWAR {
MEMEPAHA ~. __ L0

TpunaHocoma.
MapasuTuuyecKkui NnpeacrtaBuTeNb

KMHeToOonAnacTumg

knacc KWHETOMMACTUADbI (KINETOPLASTIDEA)

Ceob600HO wuesyuwue, KOMMEHCAAbI, MNaApazumei.
Okono 1000 eudos. Haubonee 8AMHbLIMU
napasumu4vyecKkumu npeocmasumenAamMuUu ABAAIOMCA 6UObI
podoe Trypanosoma u Leuschmania. u3HeHHble YUKbI
napasumu4vyeckux copm mo2ym O6bimb C8A3AHLI C OOHUM
(no3eoHoYHoOe) unu deyma (Mo380HOYHOE U Kpoesococyuwuli
nepeHOCYUK U3 muna YaeHucmoHo2ue) xo3aesamu.

B KnemKe umeemcA eOUHCMBEHHAA 2U2AHMCKAA
MUMOXOHOpUA co cneyuanu3upoeaHHbIM AHK-
codepxauwum Yy4YdCmMKOM — KUHEemomnaacmom, 8 KoOmopom
cocpedomoyeHo 00 20% obujezo Konuyecmea AHK Knemku.
BepoamHo, nepexod om a3pobHbIX K aHA3pobHbIM
ycaosuam, ocywecmenawuulica npu cmeHe Xo3Aes,
peayaupyemca CAOMHLIM KOMIMIAEKCOM MHO20YUCACHHDbIX
annenei.

lMokposHbIe CMpyKmypeoi KuHemonaacmuo
npedcmaeneHsl naasmasemmotli. Ceo0600HO Musyujue
KuHemonaacmuobl uMmerwm 08a ¥a2ymuKd, mpunaHocomel -
00UH, KUHemocom, 0OHAKO, y ecex eo0oe 0se.

Ceob600HO Mueywue KuHemonadcmuosl uUmMerwm
yumocmom (KnemoyHblii pom) u yumogapuHKc
(knemoyHaa 2aomka). OCHOBHbLIM MEXAHU3MOM MNUMAHUA
napasumu4yecKux eudoe AeaAemca NUHOYUMOos3.

KuHemonaacmuoesl MOHO3HEep2UOH®bI. becnonoe
pPa3MHOMCeHue npedcmaeneHo MoHomomueli unu
MHOX¥ecmeeHHbIM OesneHuUeM. Y napaszumuyecKux eudos
pPa3MHOMEeHUe Moxem npoxodums 6 Kposeu u/unu e
Kaemkax X03AUHAQ. lMonoesoe Pa3MHOMeHUe y
KuHemonaacmuo Heu3eecmHo.

lMonaswue 8 Kpo8b MO38O0HOYHO20 KUHEMoONaAacmuobl
mMmoz2ym - 8 3aeucumocmu om eudd - ocMmaeamsca NPocmo 8
KpOBAHOM pycne, mMo2ym eHeoOpAmMbCA 6 saelikoyumesl U
mpaHcnopmupoeamsca emecme G HumMu, mozaym
nocesnAMbCA 8 KAEMKAX PA3AUYHbIX Op2aHOB X03AUHA.



[MlaToreHHble KuHetTonnacruabl

Trypanosoma brucei gambiense
nT. b. rhodesiense

SO
TpunaHocombl )‘*\gu;) a'bé
B Ma3Ke KpoBM \O; ({?\ i
yenoBekKa P‘j ‘.U" @v

HTYTUK

yHAYAUpYlouas
membpaHa

/ { MyXxa ueuye
. Muroxornapus Glossina palpalis l
M 7apo - S x
| yenosek u

‘ AWKNE KONbITHbIE f){a
J

N\

AgpuKaHcKull mpunaHocomos, uau coHHaA 60ne3Hb na-
pasumuyeckoe 3abonesaHue nwodell U HUBOMHbIX, 8bl-
abieaemoe agpukaHckol mpunaHocomol (T. brucei),
Ko-mopas neypedaé’mcn yepes YKyc UHQPUUUPOBAHHOU
Myxu yeye. Y 3aboneswux nwdell npoasnaemca AUXo-
padka, 2onoeHaa 6oasb, 60ab 8 cycmaeax, CAymMaH-
HOCMb CO3HAHUA, NA0XAA KOOpOUHayusa OsuxceHull,
OHeMeHuUe U HapyuweHua cHa. be3z nevyeHua cmepm-
Hocmb 6nuska K 100%

Popg Leishmania

JleliwmaHuu cywecmeyrwom 6 08yx MopgonozuvyecKux
¢popmax — npomacmuzomel (c OAUHHGBIM nepedHUM
HeymuKom, eepemeHoobpasHele, yOnuHéHHbIe,
NoodBUNMHbIE) 8 HACEKOMOM-X03AUHe, U amacmuzomei (¢
KOPpOMKUM X2YyMmUuKOM, Kpyaaele Uunu o0edanbHbie,
HenoodBuUX(Hble, PacnoNOMeHHbie 8HYMPUKAEMOYHO) &
op2aHU3Me MNo380HOYHbIX. :

‘€ 7\
< RN
B30 PN
¢+ & camMKa MOCKUTa
Phlebotomus sp. l

YEJ/IOBEK U “wge®
MmneKonutTawuue

WAy 9’4
aMacTUroTbl
B Ma3Ke KpoBU

‘_,’1

npomMmacTuroTbl
i S M3 KMILEeYHUKa
6o0/nbllaf NnecyaHkKa . MOCKMUTa
Rhombomys opimus

Cywecmeyem 0ee OCHOBHbie hopmbl neliUMaHUO308:
eucyepanvHeilli unu 3deH-azap, Npu KOmMopom nopa-
HAMCA HEKOMopbie 8HYMpPeHHUEe OP2aHbl, U KOXHbIU
npu KOMOPOM MOPAXAMCA KOXA U NOOKOMHbIE MKa-
Hu. /leuwmaHuUo3bl ecmpeyaromca e 88 cmpaHax Cma-
pozo u Hoeozo Ceema. CAU3UCMO-KOXHAA UHpeKyusa
Ha4YuHaemcsa KAGK peakKyusa Ha YyKyc U Mo¥xem pacrnpo-
CMpPAaHAMbCA HA caAusucmeoie 060a104YKU, 6bI3bIBAA CUAML-
Hole Oegopmayuu (ocobeHHo nauya). [lMpusHakamu
sucyepanvHoll uHpekyuu AsAAMCA Auxopadka,
yeenu4yeHue rnevyeHu U cene3éHKU, d maKxie aHeMUuHA.
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KommeHcanbl  XONOOHOKPOBHbIX MO3B80OHOYHbIX.
Haubonee wupoKo useecmHol eudsl, obumaruwue 6 3a0-
Hell KuwkKe b6ecxeocmbiX 3eMHOB00HbIX. bonbuwuHcmeo
ONanAuUH - KPpYMnHble Op2aHU3Mel, Ux 0aAuHa mMoxem Ooc-

muzame 1 muaaumempa. Obwaa YucneHHocmb apynnol -
0K0s10 400 sudos.

VIVITID 22vux
Yid0o1oNns s
UUTUdOUDOTUHN
VIAIHOdSOQIND ums
UUTUJdOUDOdHUIN
VIGIHOdSOYDIW ums

WHJOEADHH INMAD0D

OnanuHbl XapaKkmepusywmca zemepompogHbim
numaHuem, Komopoe  ocyujecmenaemca  nymem
nuHoyumosa, yumocmom omcymcmeyem. Meymu-

Trychonympha collaris
M3 3aiHel KULIKKU Tep-
MUTOB U A peBecHbIX
TapakKaHoOB.

(o. HYPERMASTIGINA)

Ku/pecHuUYKu e 6onbuwUuHCMee cay4yaee MHO204YUC/AEHHbIe
U nokpbliearom 6cio noseepxHocme mend. Konuyecmeo
Adep eapbupyem om 1 00 HECKONbKUX OecAMKoOs.
PaszmHox}ceHue 6ecrnonoe u nonoeoe. lamemu4vecKas
pedyKyus.

Tvn MOJIMMACTUTOTbI (POLYMASTIGOTA)

FemepompodHbie Ha2ymuKoHocybl, ¢ 2 u 6osee »2ymukamu. Komn-
/f1IeKc opzaHenn eknw4vYaem A0po, KUHEMOCOMbl U KopeuwKoebll annapam
Heymukoe. lNoaumacmuauHel — 3HOOCUMOBUOHM®bI U nNapasumsl ope2aHoOe
nuuwjeseapeHus 6ecno3eoHOYHbLIX U MO380HOYHbLIX. Obwee 4ucno eudos
OKos0 150. Adep 1 unu 2. becnonoe pazMHOMeHUe XapaKkmepHo 0414 ecex
npedcmasumenell, ocyuwecmenaemca nymem MOHomomuu. Aaa yacmu
2pynn xapakmepeH mnosnoeol npoyecc. Hekomopbie eudbl H2ymUuKOHO-
cyes umerom namozeHHoe 3Ha4YeHue (nambéauu, mpuxomoHaodsl).

FfunepmacmuzuHHblie noaumacmua2uHel (ompad HYPERMASTIGINA)
obumarm MmosnbKO 6 KUWeYHUKe mepmMumoe usnu mapaKkaHoe, 60AbWUH-
cmeo eudoe C8A3GHbI CO CBOUMU XO03AeeamMu MymydaaucMmu4yecKumu
630UMOOMHOWEHUAMU, HO HECKO/IbKO 6U008 ABAAIOMCA HACMOAWUMU
napasumamu. 3apezucmpupoeaHo cebiwie 200 esudoe aunepmacmuzuH.

Mpedcmasumenu amozo ompAada ecezdad Hecym MHO20 X2ymukoe (om
decAmu 00 HECKO/MbKUX MbiCcAY).



MatoreHHblIe MONUMACTUTOTDI

KunweuHaa nambnuna (Giardia intestinalis)

HTYTUKHU fNpUcockKa

3 microns

4
Tpodosourt LUCTbI
naménumn naménun

MU3HEHHbIN LUKA
M NYyTb 3apaXeHusa nambauammu

/lambnauu umerom OJOsa AOpa u 4Yembipe napsi
weymukoe. CamMo meno umeem 2pyuwesudHyw gopmy:
nepedHull KoHey pacwWupeH U 3aKpy2néH, 3a0HUU —
Cy¥eH u 3a0cmpéH. [laa amoz2o0 poda XapakmepeH
CAOMHO yCMpOEeHHbIU npuKpenumenbvHoili OucK, a
mak3e noaHoe omcymcmeue yumocmoma. CnocobHsi
obpasosbisamsb yucmel. Jlambauu —  aHa3pobel,
AuweHsl MumoxoHOpul u annapama [loasdmu. C
MOMOWbIO 6eHMpPanbHO20 MNpuKpenumenbHoz2o OUCKaA
Kuwe4yHble nambéauu npukpenaamomcsa K
MUKpPOBOPCUHKAM MOHKO20 KuweyHuka. [lumarmmca
nymeém nuHoyumosa. Jlambauu oKasblieawm
moKcuvyecKkoe gozdelicmeue HaO OP2aHU3M XO3AUHA.

TpuxomoHaabl (Trichomonas)

| Trichomonas
vaginalis

: pr,‘ynu y]ou.gaa
s MembpaHa

dKCOCTUNDb

. Dick Despomanier & 1996 §

Trichomonas 8 PUKCUPOBAHHOM Ma3Ke

lMMpedcmasumenu poda Trichomonas napaszumupyrom
y no3eoHO4YHbiXx: T. hominis — e Kuwe4yHuke, T. tenax -
8 pomoseol noaocmu, T. vaginalis - 8 Mmoyenonoebix
nymax 4YenoeeKa U ebi3bieaem 3apasHoe 3aboneesaHue
mpuxomoHo3, T. foetus — 8036ydumens mMAME-
nbix 3a6onesaHulli movyenonosoli cucmembsl KOMbIMHBbIX.
An. 5- 40 mkm.

Mumaromca 6akmepuamu, Komopbix 3axeamesisarwom ,
pacnonoxeHHbIM Ha nepedHeM KOHYe KAemKu yumo-
cmomom. Padom ¢ HUM pacnonazarwmca 3 —5 ceobod-
HbIX X2ymuKos, 0OUH ¥2ymuK npoxodum 60016 mena u
npuHumaem ydyacmue e obpasosaHuu yHOyaupyrouwel
membpaHbi. A0po 00HO. Pa3MHOMAOMCA NPOOOAbHBIM
desneHuem.

B Kaemke umeemcs aKcocmune, Komopbil
npedcmasnaem coboll noavili cmepxeHb codepxaujull
2/1UKOZ2EH.
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Volvox sp.

«PHYTOMASTIGINA»

Aemompogbl uauU  MUKCO-

mpogei. Umeromca xaoponaac-
moeli. K pacmumenbHeiMm  Hey-
MUKOHOCYAM OMHOCAMCA 60/1b-
eokcbl (pod Volvox), Komopobie
cayxam omauvyHol modenvro 0aAa
8blIACHeHUA nymell popMupoeaHus
MHO20K/Aemo4yHocmu.

Bonbeokcebl obnadarom wapo-

o6bpazHoli KonoHuell, cocmoAauwell
us
KAemoOK, COeOUHEHHbIX Mexoy
coboli. QnAa KonoHuUl xapakKkmepHa
nodeuXHocmMb U Ha4yanbHaAa Oug-
(hepeHyuUpoBKa K/Aemo4YHbIX 3ne-
meHmos. PaszmHoxarwmca 6ecno-

8bICOKO UHMezspuUpOBAHHDbIX

T™mn BOPOTHUYKOBbBIE KTYTUKOHOCLDbI A16IM U M10/106bIM Ty MEM.

(CHOANIMONADA)

OOUHOYHbIe UnAU KOMOHUAAbHbIEe NPecHOB00HbIe U MOpPCKUe
zemepompodgHbie H2YyMmUKOHoCcYbI (Hekomopboie eedym
npukpenaeHHoill obpas »usHu. Pasmepbr om 3 80 25 MKMm.
OKono 600 eudos. Ha nepedHem KOHUe KaemKu Haxodumca
O0UH Xeymuk. MaymuK OKpyX¥eH 60POMHUYKOM, Komopbll
ob6paszoeaH MHO204UC/AEHHbIMU @ébipocmamMu yumonaasmol
nanvyesudHol ¢popmel. }aymuk ceoum 6ueHuem cozdaem MOK
600bl B0Kpyz HenoldeuxHoU Knemku. [luwesbie yYacmuybl
nonadarom HA HAPYMHHYK MN0BepXHOCMb GOPOMHUYKA U
npununarm K Heli. Y OCHOBAHUA 60POMHUYKA hopmupyemcsa
nceedonodusa, Komopasa ocyuwecmensem ¢gpazoyumos nuwjeeol
yacmuybl.

Mo cmpoeHUO MUMOXOHOpPUU XOoaHoGAaz2ennAmbl CX00HbI C
MHO20KAemo4YyHbiMmu. [lo momy e naAAHY, YmMoO U KaemkKu
6O0POMHUYKOBbLIX H2YMUKOHOCYe8 ycmpoeHbl XoaHoyumbl
2y6oK. BopomHu4YKoeble H2ymuKoHocybl yacmo
paccmampuearomca KAK 603MOXHbIe MpedKU MHO20K/AeMmOYHbIX.

KTYTUK

BOPOTHUUYKOBbDIE TYTUKOHOCLbI
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HESHE0 e T A Apicomplexa
i %g%g%c kKnacc CMOPOBUKWU Sporozoa
‘ g { ’g OTpapg NperapuHbl Gregarinida

OTtpap Kokumnguu Coccidia

B HacmoAawee 6epemMsa CcNopoeUKO8 - 2pez2apuH, Kokyuduli, mokKconaasm u
mManapuliHeiXx naazmooues, Op2aHU3ayuUA KOmMopbiXx mpaduyuoHHO paccMmampueaemcs 6
KnaccuvyecKux yyebHukax omHocam K muny AIMTUKOMIJIEKCbI (Apicomplexa).

ObwHoCcmb NAaHa cmpoeHUA anukomnnekc Haubosnee omyemaueo nNposaeaAaemMca Ha
cmaduu 3ouma (eezemamueHaAs KAemKd — Op2dHU3M, 300cnopa) u evipaxaemcsa 6
HaAu4yuu cneyugu4yecKo20 KoMnsaeKca opaaHenn — anukKasbHO20 KOMMN/AEKcd.

MMpedcmasumenam muna XapaKkmepHbl caedyrwuwue mMopgogu3uosozuvyecKue
ocobeHHocmu:

b Ha npomsaxXeHUU 6onbwell Yacmu MXU3HEHHO20 UUKaa opeaHoudbl deuXeHusn

omcymcmeayrom, 2ymuKuU NoAAAKMCA MOAbKO HaA cmaduu obpazoeaHusa camem;

o nuweeapumesibHble U COKpamumesibHble 64KyoaAUu omcymcmeylom; numaHue u
ebidesieHUE NPOUCXOO0AM OCMOMUYECKU, Yepe3 8CI0 NOBEPXHOCMb KAeMmKU;

® hopma mesna NOCMOAHHA 3a cHeM HAAUYUA 3AACMUYHOU NeAnUKYnbi;

o Mosno0dble cmaduu pazeumusa ANUKOMM/AEKCOo8, NPOHUKAUWUe 68 KAemKU XO03AUHA,
UumMerom C/A0X¥HOe U cneyuguyeckoe 04Aa muna cmpoeHue — OHU obaadarwm ocobbim
anuKasbHbIM KOMMNAEKCOM Op2aHoudoe Ha nepedHeM KOHUe KAemKu;

® CA0XHbIU HU3HEeHHbIU YUK c yepedosaHuem 6ecnosnozo U nosn06020 pasMHOMEHUA.



CtpoeHue 3outa Apicomplexa

3oumom Haszbiearom nodeuxHyw (pacceaumenvHyw) cmadurw (cnoposoum,
6paduzoum, maxuzoum) ¥U3HEHHO020 YUKAA anuKomMnaeKcos (cnoposuKos).

3oum npedcmaensem cobol y3KYyW KAemKy C KPYnHbIM AOpPOM, MNOKpPbIMYio
mpéxmembpaHHoli neanukynoli. HapywHaa membpaHa HenpepbieHa, 06e HympeHHuUe
npepbieaomca 8 obnacmu MuKponopbi, NpednosoXumenbHO 6biNoAHAKLWeEU pyHKYUU

K/1emo4YHOoc0 pmada.
XapaKmepHoii ocobeHHOoCcmMbO 3oumoe AenAaemcsa anuKkaabHbll KOMI/EKC,

cocmoAwull u3 KoHouda, ponmpulli U MUKPOHeM.
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g CME I = yumockenema
yumocKesnema =
KOHOMA

KoHouOd — 3mo yceueHHbIl
KOHyC U3 mukpompybouex,
pacwupsawuwulica e2nybo,
anbBeoObl MUKDOHEMBbI yyacmseyrwuwuii y MHo2ux
dnemeHmel pONTPUM P CroposUKo8 6 npoyecce
cybmembpaHHoz20 P NMPOHUKHOBEHUA yepes
4 HIMOCEEASI Ponmpuu - amo opzaHennvl, Mukponemol, mpeono-  pokposbr uHGuyupyemoii

3anonHeHHblie codepycumerm, 10MUMENBHO, CUHME-  yaemky (u so3moxcHo, 6
,; 3upylom eewecmeda, ppoyecce MUMAHUA HEKO-

pacmeopAloWUM  MOKPOBbI 550 nyaw e i
% mopbix 2pez2apuH).
Kanemku u obaezuarwuwum pem ponmpui. p pezapuH)

NMPOHUKHOBEHUe 3ouma.
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BHYymMpuKaemo4yHble napaszumsl (10—15 mKm).
bonbwuHcmeo 2pezapuH napasumupyem 6
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KUuwe4YHUKe, MeHbwee 4Yucsno eudoe — 6 nosaocmu
mena u 2oHadax. Haubosnee cn0XHO ycmpoeHbl
Kuwe4vHblie popmbl. Ux meno nodpaszdensemca Ha
omoenbl U HepeoOKo cHabxeHO Kprw4YbAMU 04A
npuKpensneHUsa K CmMeHKe KUulWeYyHUKa.
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Puc. 40. Lluka passutus rperapunm Stylocephalus longicollis (no
I'peanio ¢ H3MEHEHHAMH):

] — CNOPO3OHT, BBIWEALHA H3 OOCUMCTH, 2 — pacTyulas rperapuna, J— cu-
3HTHA, o6pa3oBaHHbLIA ABYMA COCAHMHBIUHMHCA rperapHxamu, 4 — UHCTa C
ABYMA rperapHHaMmi, 5 — aefleHusa sAcCp, NpealwecTByOuiHe 0o6pa30oBaHMHIO ra-
Mer (raMeTorodus), 6 — o6pa3oBaHMC raMeT, 4YacTh UHTONJA3IMK OCTACTCA 8
BHAC OCTATOYHOrO Tena, 7 — raMeTsl (MPoAOAroBaTHE MYXCKHE, OKPYrabie Xeu-
CKHe) noa OGONOMKOR UMCTBI, B UENTPE — OCTATOMHOC TeNO, 8 — KOMYARUMRA
ramer, 9 — awrors, smaeanswan oGonouky (ooumcra), /0 — neppoe (peAyKuM-
OliIHOe) AeneHHEe sSApAa B OoouMcre, J/ — OOUHCTA ¢ ABYMA sapamu, /2 — Bropoc
AeneHne sApa K OOUMCTEe, /3 — OOUHCTA C 4eTHpPLMA RKapaMu, [/4— TpeTse
AeneHHe AApa B oouMcre, Beayuwee x o6pa3oBaHHIO BOCBMH saep, /5 — OouHc-
Ta C BOCEMbIO CNOPOIOHTAMH

B.A. Jorenb (1981) 3oo0n0rna 6ecno3BOHOYHbIX

XKu3nennnii UHKA W pa3MHOXeHHe. B3apocsbie rperapuHbl, AOCTHTUIHE
npeaesbHOro pasmepa, COeAHHAIOTCA MONapHO, B pe3yabTaTe dero o6pasy-
eTcsl Tak HasbBaembiit cusuruit. Hepeako, oanako, rperapubl 060beAHHAIOTCA
JIOBOJIbHO PaHo, ellle Ha cTaauax pocra (puc. 39). Tena o6oux napTHepoB B
AanbHeAleM OKPYraAfiOTCA, ¥ BOKPYr HHX Bblaesasercs njaorHas obosouka
(puc. 40). Caustius rperapuH BHYTPH LMCTH He MPOHCXOAHMT. SIAPO KaxKaof
0CcO6GH MHOTOKPAaTHO AGJHTCA MHTOTHYeCKH. B peayabraTte o6pasyercsi MHOXe-
CTBO s/ep, paccessHHbIX B UHTON/Ia3Me. DTH AAPa OTXOAAT K nepudepuu Teaa
KaX/10it 0CO6H H BbllIAYHBAIOT IIHTONJA3MYy B BHAe MHOrOYHCJACHHHX Oyrop-
KoB. [lanee KaxAblit 6yropok oTuIHypoBbiBaeTcs OT obuleit MacChl LUHTONAA3-
Mbl H CTAHOBHTCA rameTod. [Ipn 3TOM YacThb UWTOMJIA3MBI MEpPBOHAYANLHO
006beAHHHBIUKXCH B CH3HTHIA OcOOCH OCTaeTCs HEHCNOJIb30BaHHOW (0CTaTOY-
HOe Tes0) W B AaJjbHedlueM aercHepHpyeT. amersl, o6pa3oBaBuiHecs B pas-
HbIX 0cO0siX (raMoHTax) OAHOrO CH3WrHsA, nonapHo Konyaupyiot. Mutepecto
OTMETHTD, YTO Y IperapHH (TaK e KaK H Y KOJOHHAJbHBIX XIYTHKOHOCLEB,
¢. 45) Ha6a0aal0TCs BCe Nnepexoan OT NOJHOH H30raMHH K aHu3oramuu. [1pu
stoM B noaotpsaie Acephalina GbiBaeT npenMylLeCTBEHHO H30ramHas Komy-
asuus, torna Kak y Cephalina — pa3nas crenenb auusoramuu. [IpoaykT Ko-
NyJASUHH — 3HTOTa OKpPYXKaeTcs MJAOTHON 060N04KOH, 06pa3ys oouucTy (4ac-
TO HE COBCeM MPAaBHJBHO €e Ha3bBAlOT cnopoit). BuyTpH oouucTh npore-
KaeT npouecc CliOpOroHHH: SiApo ce, NoCJe10BaTeNbHO JeJasCh, AaeT Ha4yalo
8 saapam. [IBa nepBHX AeNeHHs NMPeACTaBASIOT CO60H Meil03 M NPHBOAAT K
PeAYKUHH YHCJAA XPOMOCOM. ¥ rperapHH, Kak H y BCeX CNOPOBHKOB, peAyK-
uHs 3urotHyeckas. Beaea 3a ob6pasoBanuem 8 saep uMTON/JAa3Ma OOLMCTH
pacnanaetcs na 8 MeaKHX YepBeo6pasHHX TeJelU — CMOPO3OHTOB. DTHM 3a-
KaHYHBaeTCs CMOPOrOHWs H OOUHMCTAa CTAHOBHTCA Ccnocolbioi K 3apaXkeHuio
HOBBIX 0cOo0eil XO3fiHHA.

[lHcThl ¢ pPa3BHBAIOWHMHCA B HHX OOUHCTaMH BHIOpPAchIBAalOTCH BMecTe C
SKCKpeMeHTaMH XO03fiHHAa HapyXy (HAH e NonajaioT B HapPYXHY Cpeay
nocae cMepTH Xo3suua). Jas AanbHeiiliero pPa3BHTHA OOUMCTH  AOJIKHH
6BITb MpOraoYeHbl MOAXOAALHM A HX Pa3BHTHA XHBOTHHM. B nocaeanem
caydyae 060104YKa OOLHCTHI JIONAETCH M CMOPO3OHTH BHXOAAT B MPOCBET
KHUWeYHHKA. TaM OHH BHeAPAIOTCH CBOHM MNepelHHM 3a0CTPEHHHIM KOHLOM
B KJETKY KHIIEeYHHKA, H HauuHaeTcs nepuoa pocra. [loctenenHo Teso cnopo-
30HTa, OCOGCHHO YaCTb €ro, HaXOAAULAACH BHE IMUTENHAbIION KAETKH, YAJIH-
HeTCA, QOPMHPYETCSH SNHMEPHT, NOABJSCTCH Neperopoaka, Aeasulas K-
BOTHOe Ha NPOTOMCPHT u AeATOMepHT. PacTywnii Cnopo3oHT nocTenesHo
npHHHMaeT O6JHK B3pOCJIOH IperapHHbI.

[Tapasutupys auwb B 6eCnO3BOHOYHBIX, TPErapHHbl He HMelT 60JbLIOro
NPaKTHYECKOro 3HaYeHHs.
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«rpynna Tunos» SPOROZOA CILIOPHORA KHuMaocnorPuauwu
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Knacc
SARCODINA
CAPKOAOBBIE

Knacc KokunguoobpasHbie (COCCIDIOMORPHA)

B omauyue om 2pezapuH OCHOBHAA YACMb Y U3HEH-
HO20 YUKAa npoxodum eHympu KAemoK X03AUHA (6Hym-
puKnemoy4Hblie napazumei). Y 6oabwuHcmea umeem
mecmo 4YepedoedaHue nosoeozo u 6ecnosnozo pasMHO-
HeHuAa (nocnedHee 6 pedKuX CAYYAAX Moxcem omcym-
cmeoeamb). Pe3Ko ebipaxceHa aHu3oz2amusa 6 ¢opme
oozamuu. Makpozamema (aliyo) o6paszyemcsa Henocpeo-
CMmeeHHO 68 pesynbmame pocma 2amoHma 6e3 deneHus.
Mukpozamemeol obpasyromca nymem MHO204UCAEHHbIX
deneHulizamoHma (zamemoyuma).

UzeecmHo  6onee 400 eudos. KnemKu He

g JugpgepeHyuposaHbl HA omoesnbl U UMeHOM OYeHb
MesiKue pasmepbl.
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g oTpaa Hactosawwume Kokuuguum unum aimepungbl (Eimeriida)
anuTenua

R B usHeHHOM UYuKae 3limepuud cusuzulli omcymcmeyem.

MukpozamoHmeol ecezda npouseodam 6oabuioe Koauvyecmeo
MUKpozamem. 3uzoma e 6oabUWUHCMEe cAy4Yaee Henoodeu -
Ha. 3uzomuveckas pedykyua. CnopozoHuUA npoxodum e 0dsea
amana: cHa4yana gopmupyromca ooyu-cmbsl co cnopobaac-
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" 1n MmMamu, samem us NocaedHUX popMupyromca cnopoyucmel co
2 T cnoposoumamu. Cebiwe 450 eudos. BbicoKo crneyugu4Hbl K
- - o XO3AUHY. 3apaxeHue npoucxodum KOHMAMUHAMUBHbIM
" E. nymem u4epes 3KCKpeMeHMbl, Komopblie 3dznamobiedaomcs
o < oyepedHbIM X03AUHOM. CIOpO20HUA Npoxodum 6He X03AUHA.
.': T _Konynauwusa
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KUWEeYHUK
KpoauKa
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b CMOpPOroHuA cpeda OOLI,MCTbI
. g x KOKUMnaumnu
1n \ \ ./

/ ooyucma
ooyucmac 4-M fom @Meﬁos
cnopobaacmam

MU3HEeHHbIW LUKA Kokuuguu Eimeria magna




Puc. 41. Uuxka pa3sutHs Kokuuaui pona Eimeria (opur. cxema
E. M. Xeficuna), / — nepsoe nokoaexHe wH3lorouun; I/ — stopoe no-

\ B.A. florenb (1981) 3o00n0rma 6€cno3BOHOYHbIX

OcHoBHble 3Tanbl JKH3HEHHOrO UWKJA KOKuWAW# pona FEimeria w3oGpa-
XeHbl Ha pHc. 41.

[TonaBune B X03siHHAa BMeCTe C OOUHCTOM CMOPO3OHTH! NPOHNKAIOT B KAeT-
KH KHINEYHHWKA M HAYHHAIOT PAaCTH M Pa3MHOXKaTbCi OecnoabiM nyreM no-
CPe/lICTBOM IIH30FOHHH (MHOXXECTBeHHOe AeJeHHe: AAPO KOKUHAHI MHOro-
KPaTHO NeJIMTCA, @ UMTONNa3Ma yRealyHBaercs B o6beme). Ocobn, a3biBae-
Mas Ha 3TOM CTAajlMM WIH3OHTOM, CTAHOBHTCS MHOrosaepnoi. 3atem Teno
IIH30HTA pacnajaaetcs Ha rpynny (no uucay saep) MeAKHX OAHOAACPHLIX
yepneoOpasHbiX KJeToK — Meposoutos (taba. I11,2); nocaeanmne pacuona-
raloTCsi NO OTHOWIEHHIO JAPYr K APYry Kak AOJbKH MaHaapuHa. Mcpo3oHThl
BBIXOASIT B NPOCBEeT KHIUEYHHKA (HaAW apyroro oprana). OHH akTHBHO npo-
HHKalOT B COCe/IHHE KJICTKH H TaM BHOBb NpPeBPaUlalOTCs B HIH30NTOB H Npe-
TepnesaloT wwH3oronHio. Ilpounecc 3ToT nosTOpsSeTCH HECKONBLKO Ppa3 I npH-
BOJAHT K MHOrOKPaTHOMY YBEJHYEHHIO YHC/IA NapasuTOB B JlallHoi 0coOH
xo3siHHa. OAHAKO YHCAO MOKOJEHHIl WH30HTOB OrpaHHYeHo. Y BHAOB poja
Eimeria ovo He npesbiwaer 4—5. locae HeCKONIbKHX Gecnoabix MOKONEHHH
HacTynaeTt nosaoBoi npouecc. [Ipy 3ToM Mepo30HTH, BHEAPHBIIHECH B KJET-
KH XO35IHHA, N4i0T HAYa/NO raMOHTaM — CTAJHAM, H3 KOTOpbIX oOpa3yiorcs
rametsl. OHH NpeTepneBalT ABOAKOro poaa pa3suThe. YacTh Wx (makpora-
MOHTHI), He AeJfiCh, PAacTyT, 060Orallasch pe3epBHLIMH NMHTATENbIBIMH Belle-
CTBaMH, H NPeBPALIAIOTCA B MaKporameThl (situa). /lpyrie (MHKpPOraMOHTH)
TOXe 3HepPrHyHO PacTyT, HO B OTJAHYHE OT MAaKpOrameT sAPO B HHUX MHOro-
KpaTHO aeautcs. Uncno obpasyouinxes aaep NpH 3ToM OKa3biBaeTcss BO MHO-
ro pas 6oabluuM, YeM NPH WH3OrONHKH. 3a CUeT MHOTOYHCJACHHBIX SACP H
IUHTONIA3Mbl MHKPOraMOHTa (POPMHPYIOTCA MYMKCKHe ramernl (cmepmarto-
30H]bI), CHJABHO BHITAHYTHE B MAJHHY H CHaOXKEHHBIe KaXXAblfi NBYMs Xry-
THKaMH (Taba. IV, 7). Oui akTHBHO noaBuKHbl. OaHa H3 MHKpPOrameT npo-
HHKaeT B MaKporameTty -— MPOHCXOAHT KONyAsAlLHs. 3UrOTa NMPH 3TOM HeMen-
JeHHO BhIIeNIeT NPOYHYIO ABYXCJAOHIYI0 060/704KYy H npeBpallaeTcs TAKHM
nytem B oouucty. Ha 3TOi cTtaanun oouHCTH OOBIYHO BHIBOAATCH C HCMPaXK-
HeHHAMH Hapyxy. MUx nasbHefiiiee pa3sBuTHe (CNOPOrOHHSA) NMPOHCXOAHT BHE
Tesa X03aHHA. BHyTpu oonucTsl aapo aeautcs (y Buaos poaa Eimeria 2 pa-
3a). Bokpyr snep o6ocobasierca untonnasma. Takum o6pa3om HopMUpyloTCs
4 cnopobaacTta, BOKPYr KOTOPbIX BbiAeJNAIOTCA OOOJOYKH, H OHH npeBpaua-
I0TCH B CNopul, — cnopouuct (y Eimeria 4 cnopsi). BuyTpw Kaxaoi u3
cnop nocJe Aenenus sapa obpasyercs no 2 cnoposouta. JlocTHruys 3TOH
CTa/lHH, OOLIHCTA CTAHOBHTCH HHBa3HOHHON. Ec/M OHa nonajer B KHILIEYHHK

Kodenne wu3oronnw; /1 — tperve nokonenne wwsorown; IV —ra- xo3gupa, T0 CNOPO3OHTHI BHIXOAAT H3 CMOP A H3 OOLMCTH W HAYHHAIOT HOBBIA

MeToronus; V — cnoporouus:

] — CNOPOIOHTH, 2 ~— MOJOAOR WIKHIONT, J — PACTYUIHRA IWIMIOHT C MHOKECTBOM

aaep, 4 — WHIOHT, pacnasWHACA Ha MCPOIOHTH, 5 — PAIBHTHE MAKPOraMmeTs,

6, 6@ — pa3BuTHe MHKporamer, 7 — MHKporamern, 8 — oouwcra, 9 — oouMCTa,

IPHCTYNAOWAER K CNOPOroHHH, [0 — OOUMCTa ¢ 9eTHLIpLMR CnopobaacTaMH H

OCTATOYHBIM TeaoM, [/ — passuThe cnopobaactos, /2 — 3peabie OOUMCTH € 4e-
THPLMSR CNOPaMM, B K8XAOH CnNope NO ABa CNOPOIOHTA

UHKJ Pa3BHTHA.
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MU3HEHHDbIN UMUK TOKCOM/1a3aMbl

Tokconnasma (Toxoplasma gondii)
oTpan saumepuungbl (Eimeriida)

B kKnaccuvyeckux pykKosoOcmeax U y4vyebHUKax
mokconaasmy OmMHocAM K ompAady KOKyuoul
(Eimeriida). B Hacmoawee epemsa ebicKaszblieaemcs
MHeHuUe o0 yesnecoobpasHocmu OMHeCeHUA 3mozo
euda K omolenbHoMy ompAady KOKYyulduoobpasHbix
EUCOCCIDIORIDA.

Tokconaazma — GBHYMpPUKAemoYHsbIl napasum

(0nuHa mpogosouma 4 — 8, a duamemp ooyucmei - 9 -
14 mMKm), ebisbiearouwuli 3aboseeaHuUe MOKCONAA3MoO3,
Xapakmepusyoujeeca XpOHUYEeCKUM mevyeHuem, ¢
nopayeHuem CKesemHbIX MbIWY, Muokapda, 2nas,
yeHmpanoHol u nepugepuvyeckoll HepeHoUl cucmemebl,
a MmakKxe paseumuemM HA 3mMoM (poHe yeenuvYeHUA
pez2uoHAapHbIX AUMEOoy3a108, CeNe3€HKU U nevYeHu.
O6a xo3AuHa mMokKconaazma npedcmaesnieHbl M0360-
HOYHbIMU. OKOHYAMENbHbIM XO03AUHOM MOKCOMNAA3M
AenAOMCA KOWKU (omawHue KoOwKu u ewe 17 npeo-
cmasumeneli cemelicmea Kowa4ybux). B Kavyecmee
npomMmexxymo4yHbiX Xo3Aee 3apezaucmpuposeaHo 350
eudoe: Mmaekonumawuwux (6 mom vucne u 4Yesnoeek),
nmuy, npecmoikarouwuxca. ToKconaasma U MOKco-
naa3mMo3 umerom ececeemHoe pacnpocmpaHeHue.

W‘Oxi/‘;’}é
(e VY Y4

Tpod0o30MUTbl TOKCONNA3MDbI




Yutaem YMHbI€ KHUXKHU

TokconnasMa ¥ TOKCONAA3IMO3b,

B.A. Jorenb (1981) 3oo0n0rna 6ecno3BOHOYHbIX

Puc. 43. Luxa passutus # cnocobu 3apaxenus Toxoplasma gondii (no ®penxe-
MO M oap.):

| — KOWKA-XOIAKN, B KOTOPOM MPOXOAAT WHIOrOHMA ¥ CTAANM NOAOBONO UMKASL, 2, J, 4 — CTe-
AMK PASBHTHR OOUMCT (N0 ABe COOPW B KaXAOR C WETMPLMRA CNOPOIONTAMN B cnope); § —
MLIWN-X03INEBa, B KOTOPHX MNPOTEKACT AONOAHMTEABHOE OGECNOAOe PAIMMOMEHHE. KMeeT Mec-
TO ocTpas MEPEKUHR (06PalyOTCA UHCTH, WIONHPYOUHE NapasnTa OT Txamell xodsEuHa), 7 —
BHYTPHYTPOOHOE 3apaxesne MbuiweR

KH3HCHHBIN WHKJ NPOTEKAeT CO CMCHOM

xo3ses. [loaosoit npouecc # 06pasoBanie OOUHCT NPOHCXOAHT B KHIUCYHHKE
KOWCK (2 TAKAKC # APYrHX BHAOB CeMeNiCTBA KOWaYbHX), KOTOpLIC ABARKIOTCA
OKOHYaTeJIbHHIMH X03fieBaMH napa3uTta. Becnosoe ke pasMHOMKEHHE MOXKET

Puc. 44. Tocae-
AOBaTe AbH W €
CTAANM IHAOAHO-
FeHHH  KOKUMWAHA
(cxemarusnp o -
Bano, no oa-
TH3EKY):
1 — xaerosnoe Ra-
po

OCYULECTBJAATHCS B PAa3HBIX MJCKONHTAWWHX H nthuax. [lo-
BHAHMOMY, J100bIC BHABI 9THX KAACCOB TCNJIOKPOBHBIX M03-
BOHOYHBLIX (B TOM 4YHCJAe H yesoBeka) MoryT OuiTh npome-
XKYTOUHBIMH XO3sieBaMu ToKconaasmul (puc. 43). Becnoanie
dhopMbl  TOKCONAA3Mbl HMET BHA MNOAyMecila AJAHHOW
4--7 MKM, wHpHHOR 2—4 MmkM. HX yabTpacTpykTypa, Kak
NOKa3ajn  NCKTPOHHO-MHKPOCKOMHYECKHE HCCAe0BaHHA
NOCJAEAHHX JEeT, HACHTHUYIA C TAKOBOH MEPO3OHTOB H CNOpPO-
30HTOB APYrHX KOKUMAHK (CM. pHC. 42), YTO JAHWHHA pa3
NOATBEp:KAAeT UX NPHHANNEIKHOCTL K 3TOMY Kaaccy. Tokco-
NAa3Mbl NOPaXalwT KACTKH Pa3NHYHbIX OPraHos, B Nepsyio
oYepeab PCTHKYNO0-IHAOTEAHANBHON CHCTEMb! H MO3ra.

Pa3mMHOKAIOTCA OHH NYTeM  9HAOAHOTEHHH — 0COBOM
GopMbl AeaeHs, KOTOPYO YAAJOCh HeAaBHO H3Yy4HTbL Oaa-
roaaps NPHUMCHEHHIO 3JeKTPOHHOrO MHKpockona (pHc. 44).
I'lpu stoit dopMe pasmHoxenns popMHpOBallHe ABYX aAoYep-
HHX 0cOGel NMPOHCXOAHT BHYTPH MaTEPHHCKOR. 3akaanka
anHKaJAbHBIX KOMNAEKCOB AOYEPHHX KJACTOK (T. e. KOHOHAA,
KOJCll, PONTPHH, MHKPOHEM H Ap.) NPOHCXOAHT BHYTPH Ma-
TCPHHCKON KJETKH OIHOBPEMEHHO C HAYaAOM JleNeHHs AApa.
Ieanukyna nouepHHX KAeTOK o6pasyeTcs 3a cyeT Hapyx-
HOR MeMOpanbl MAaTePIHCKOR KJACTKH, KOTOPAA UCAHKOM fe-
pexoaHT Ha aoyepuuc ocobu. B Tkansx xo3zsuna (B ocoben-
HOCTH B MO3re) B pe3yabTaTe NOBTOPHBIX AejeHHH obpa-
3YIOTCA CKONJICHHA TOKCONJA3M, BKJAK0YAWOUIHE [IeCATKH
oTACAbLHBIX 0co6eh (KAeTOK). Takue CKONJACHHA OKPYXKaloT-
cs 060a04KOR H HasbiBaloTcs uuctamu. [1pu nonasauuu no-
CACAHHX B KHILEYHHK KOWKH (HAnpumep, MNpPH NOCAAHHH
NPOMEXYTOYHOrO XO3511HHa) OHH BHEAPRIOTCA B SMIITEJHAAb-
Hble KACTKH KHUICYHHKA H NPOAEALIBAIOT THNHYHBIA QAR KOK-
UMAKA UHKA, KOTOPHIH ONHCaH na npumepe sfiMepuit (wmn3o-
rouua, o6pasoBaiue MHKPO- H MAKpOrameT, OnJaoAOTBOpe-
Hue, o6pa3oBaHHe OOUMCTH, cnoporonus). B ortanume or
sfiMepHi 3peabie oounctst Joxoplasma obaajawT He ue-
THIPbMS, @ ABVMSI COpaMi C YeTHIPbMA CMOPO3OHTAMH B
Kaxaoi., OOUHCTH CAYKAT HCTOYIHKOM HOBOrO 33aparkCHHA
KaK NPOMEXYTOUHBIX XO3SCB, TaK M KOIWKH,

OcoleHHoCTh  TOKCONAA3Mm — pacnpoctpaxenne  Gec-
NONOR YacTH UHKA2 HAa MHOXCCTBO BHAOB TeNJOKPOBHLIX
KHBOTHBIX, MHOTIIC H3 KOTOPBHIX CAVKAT NHILCH OKOHYATE b-
HOMY Xo03siny. MCTOMHMKOM MHBA3HH TOKCONAA3MO# Cay-
JKAT He TONBKO OOUMCTHI, HO TaKKe TKaHH 33apa’KeHHOro
NPOMEXYTOYHOrO XO35IHHA, COAepKaluHe ToKconaasm. 3710
MOXeT NPOHCXOAHTHL NPH NOCAANHH 33PaXKEHHOr0 XXKHBOTHO-
ro, a Takxe, NO-BHAHMOMY, 4Ycpe3 BbiIe/ICHHA KHILCYHHKA,
CANZHCTBIC HOCA H TAOTKH. ¥ MACKONHTAIWHX TOKCONAa3Mbl
MOryT MnepenasaTtbCsi 4epe3 MAAUEHTY PasBHBaollemMycs
naoay. Takum o6pasoMm, TOKCONAa3Mo3 MoxeT OblTh NPHOG-
PeTeHHBIM H BPOXaeHHBIM (0T 60JbHOA MaTepH).




