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1. UcTtopua pa3sutusa
KJIeTO4YHOI Teopumn

Mpeanocbinkamy Co3aaHNsA KINETOYHOW Teopumn Obinu
n306peTeHre 1 YCOBEPLLIEHCTBOBAHIE MMUKPOCKOMNa U OTK-
pbiTUe knetok (1665 ., P. [yk — npu ndyyeHunn cpesa Ko-
pbl Npo6koBOro Aepesa, 6y3uHbl 1 Ap.). PaboTbl 3BECT-
HbIX MukpockonucToB: M. Manbnuru, H. pio, A. BaH
JleBeHryka — no3BOMMAM YBUIETb KNETKN PaCTUTENbHbIX
opraHu3mMoB. A. BaH JleBeHryk o6Hapyxun B BOAE OQHOKNe-
TOYHbIE OpraHnambl. CHauana nay4anock KNeToyHoe siapo.
P. BpayH onucan sapo pactutensHol knetku. 1. 3. MNypkuHe
BBEJI MOHATUE NPOTONNasMbl — XWAKOro CTYAEHUCTOro
KNETO4YHOro COAEPXMMOro.

Hemeukuin 6oTaHnk M. LneinaeH nepsbiM npuwen
K BbIBOAY, 4TO B Nt060I kneTke ecTb aapo. OcHoBaTenem

c M. LLneinnerom), kotopsliii B 1839 r. ony6nukosan Tpya,

«Mukpockonuyeckme MccnenoBaHNs O COOTBETCTBUU

B CTPYKTYPE 1 POCTE XMBOTHbIX U pacTeHuii». Ero nono-

KeHWst:

1) kneTka — rnaBHasi CTPYKTypHas eduH1LA BCEX XUBbIX
OPraHN3MOB (Kak XWBOTHbIX, TaK U PaCTUTENbHbIX);

2) ecnu B kakom-nnb6o obpasoBaHuv, BUAUMOM MOA,
MUWKPOCKOMOM, €CTb Sp0, TO ero MOXHO CUuTaTb
KNEeTKOM;

3) npouecc 06pa3oBaHNa HOBbIX KNETOK 00YCNOBANBaET
pocT, pa3sutue, AndPdepeHUMPOBKY PaCTUTENbHbIX
1 XXMNBOTHBIX KNETOK.

[lononHeHUs B KNETOUHYIO TEOPUIO BHEC HEMELKUIA yye-
Hbili P. Bupxos, koTopeii B 1858 r. ony6nukosan cBoi
TpYA «LennonspHas natonorus». OH gokasan, YTo Ao-
YyepHue knetku obpasyloTcs nyTemM AefleHnst MaTepuH-
CKUX KNEeToK: Kaxaas knetka u3 knetku. B koHue XIX B.
6bin 0B6HAPYXeHbl MUTOXOHAPUW, KoMMnekc fonbaxu,

3. YPOBHM OpraHu3aunm XnsHu

XKuBasi npupoaa — 3TO LEeNocTHas, HO HeoOAHOPOHas
cucTemMa, KOTOpOVi CBOVICTBEHHA Mepapxuyeckas opra-
HU3auuma. Vepapxmyeckoln HasblBaeTca Takas cuctema,
B KOTOPOW 4acTu (UAn 3N1EMEHTbI LEeSIOro) PacnonoxXeHb!
B nopsigke OT BbICLLUEro K HU3LWeMmy.

MukpocucTemsl (A0OPraHN3MeHHas CTyMeHb) BKIIO-
YaloT B cebs1 MONEKYNAPHbIA (MONEKYyNsipHO-reHeTnYe-
CKWi1) N CYOKNETOUHbIV YPOBHU.

Mesocucremsl (OpraHM3meHHasi CTyrneHb) BKIOHAIOT
B ce0s KNETOYHbIN, TKAHEBbI, OPraHHbI, CUCTEMHBIN,
OpPraHM3MeHHbIN (OpraHn3m Kak eauMHoe uenoe), unun
OHTOreHEeTUYECKUIA, YPOBHU.

MakpocucTtemsl (HaAOPraHN3MeEHHas CTyNeHb) BKIIIO-
YaioT B ce6s NonynsLMOHHO-BUA0BOM, BMOLLEHOTUYECKUIA

YPOBHE MOXHO BbIE/ITb 3/IEMEHTAPHYIO €AVHULYY U SiB-
neHve.

AnemeHTapHasa eguHuua (3E) — 310 CTpPyKTYypa (Mnun
06bEKT), 3aKOHOMEPHbIE N3MEHEHUSI KOTOPO (3NeMeH-
TapHble SBneHus, 35) COCTaBNSIOT ee BK1a B Pa3BUTHE
>KM3HW Ha JaHHOM YPOBHe.

Wepapxuueckue ypoBHu:

1) MonekynsipHo-reHeTu4eckuii yposeHo. JE npep-
CcTaBsieHa reHoM. feH — 310 y4actok monekynsl JHK
(a y HekoTOpbIX BUPYCOB-Monekynbl PHK), koTopbiii
OTBETCTBEH 32 POPMUPOBAHME KaKOro — 6o 0AHOro
npu3Haka;

CyOGKNeTou4HbI ypoBeHb. JE npeacTaBneHa Kakou-
60 CyGKNETOYHOW CTPYKTYPOW, T. €. OPraHennom, Ko-
TOpas BbINOJIHAET CBOMNCTBEHHbIE €1 DYHKLMM N BHO-
CWT CBOA BKJ1aZ, B pPaBOTy KNETKW B LLESIOM;
K/IEeTOYHbIN YPOBEHb. DE — 3TO KeTka, KoTopas ABseT-
CS1 CAaMOCTONTESNIbHO (PYHKLIMOHUPYIOLLIEV 3N1eMEHTapHO

2

KT cunTaetca Hemeukuin 6uonor T. LLIBaHH (COBMECTHO |

1 rmobanbHbIi ypoBHU (6rocdepy B Lenom). Ha kaxzom |

XKn3Hb — 3TO MakpOMOEKYNISIPHAs OTKPbITasi CUCTEMA,
KOTOPOW CBOMCTBEHHBI MEepapXnyeckas opraHn3aums, crno-
COBHOCTb K CaMOBOCMPOV3BEAEHMIO, CaMOCOXPaHEHMIO
1 camoperynsiLum, 06MeH BELLEECTB, TOHKO Peryinpyembiii
MOTOK 3HEPrnK.

CBOWCTBA XMBbIX CTPYKTYP:

1) camooGHoeneHne. OcHoBy 06MeHa BeLLEeCTB CocTa-

B/ISIOT COaNaHCMPOBAHHBIE 1 YETKO B3aUMOCBSI3aHHbIE

npoLecchl accuMunsaummn (aHabonnam, cuHtes, obpa-

30BaHME HOBbIX BELLECTB) MU AMcCCUMUNALMN (kaTabo-
nn3Mm, pacnag);

camoBocnpousBefeHue. B cBs3n ¢ 9TUM XuBble

CTPYKTYpbl MOCTOSIHHO BOCMPOU3BOASATCS U OOHOB-

NIAIOTCA, He Tepsist NPy 3TOM CXOACTBA C NpeablayLIMn

MOKONEHUIMU. HYKNIEMHOBbIE KUCNOTbLI CMOCOGHBI Xpa-

HUTb, NepeJaBaThb W BOCNPOW3BOANTb HACTEACTBEHHYIO

MHGOPMaLWIO, a TaKKe PeasM30BbIBATL €€ YEPE3 CUH-

Te3 6enkoB. MHdopmaums, xpaHumas Ha OHK, nepeHo-

cutcst Ha Monekyny 6enka ¢ nomoLusto Monekyn PHK;

camoperynsaums. basupyeTcsi Ha COBOKYMHOCTM MOTO-

KOB BELLECTBa, SHEPruM 1 NHDOPMaLMK Yepes XNBOW

OpraHuam;

pasapaxumocTb. Ces3aHa C nepepayeit uHdopma-

UMM M3BHE B NOOYI0 BMONOMMYECKYIO CUCTEMY U OTpa-

KaeT peakLmIo 3TOM CUCTEMbl Ha BHELLHWI pa3apaxu-

Tenb. bnaropgapsi pasgpaxnMOCTU XUBble OpPraHU3Mbl

CMoco6HbI 136upaTenbHO pearMpoBaTtb Ha YCl0BUS

BHELLIHe Cpe/ibl U M3BNiekaTb U3 Hee TOJbKO Heobxoam-

MOe /1151 CBOErO CYLLECTBOBaHUS;

5) nopnepxaHve romeoctasa — OTHOCUTENIbHOIO ANHA-
MWYECKOro NMOCTOSIHCTBA BHYTPEHHEN Cpeabl opraHma-
Ma, GUBUKO-XUMUHECKUX NapaMeTPOB CyLLEECTBOBAHWS
CUCTEMB;

»

«

4. CocTaB KNeTku

Bce XuBble CUCTEMbI cogepxaTt B pa3/iniHbIX COOTHO-
LLIEHMSIX XMMWNYECKNE 3SIEMEHTbI Kak OpraHuyeckue, Tak
n HeopraHnyeckue.

Mo KONMYECTBEHHOMY COAEPXAHUIO B KJIETKE BCE XUMU-
Yeckue aNeMeHTbl AensT Ha 3 rpynnbl: Makpo-, MUKPO-
W YNETPAMUKPO3NIEMEHTBI.

1. MakpoanemeHTbl cocTaBnsioT A0 99% macchl kneT-
KW, N3 KOTOpbIX A0 98% npuxoouTtcs Ha 4 anemMeHTa:
KUCNIOPO/, a30T, BOAOPOA U YrNepoa.

2. MVKpO3neMeHTbl — MPENMYLLECTBEHHO WOHbI Me-
TannoB (ko6anbta, Meau, uMHKa U Ap.) U ranoreHoB
(Moga, 6poma v ap.). OHM coaepXkaTcs B KOIMYECcTBax OT
0,001% o 0,000001%.

3. YnbTpamMukpoanemeHThl. MX KOHLEeHTpauusa Huxe
0,000001%. K HAM OTHOCSIT 30110TO, PTYTb, CENIEH 1 Ap.

Xnmuryeckoe coeyHeHne — 3TO BELLEeCTBO, B KOTOPOM
aTOMbl OQHOIr0 NN HECKONIbKUX XUMNYECKUX 3NIEMEHTOB
COeAMHEHbI APYr C APYroM MOCPeACTBOM XMMUYECKMX
cBs3e. Xumuyeckne coeguHeHns ObiBaloT HeopraHuye-
CKUMUK U opraHuyecknumu. K HeopraHnyeckum OTHOCSIT
BOAY W MuHepanbHble conu. OpraHuyeckue coeguHe-
HUSi — 3TO COEAMHEHVsI YIepoaa C APYruMu 3fieMeH-
Tamun.

OCHOBHbIMW OpPraHNYeCcKUMN COEAUNHEHUSIMU KNeTKN
ABNAOTCA ©enku, Xupbl, YrnesoAbl WU HYKNEWHOBblE
KUCNOTBI.

Benku — 3TO NonMMepbl, MOHOMEPaMM KOTOPbIX SIB-
NSUOTCS1 AMUHOKUCNOTHI. B OCHOBHOM OHM COCTOSAT U3
yrnepoza, BOLOPOAa, KUCI0poaa 1 asoTa.

dyHKuum 6enkoB:

1) sawmTHas;
2) CTPyKTypHas;
3) aBuratenbHas;



ms) CTPYKTYpPHasi OpraHu3auus — ynopsaoyeH-
HOCTb, XWBOW CUCTEMbI, OBHAPYXNBaETCa NpU UC-
cnefoBaHMN — BGUOreoLEeHO30B;

7) apantaumMs — CrnoCOGHOCTb XMBOrO OpraHusma fo-
CTOSIHHO NpUCNOCabnnBaTbCs K N3MEHSIOLLMMCS YCIIOo-
BUSIM CYLLLECTBOBaHWUS B OKPYXaloLLe cpeae;

8) penpoaykuusa (BocrnpounsseneHne). Tak Kak XU3Hb
CYLLECTBYET B BUAE OTAENbHbIX XMBbIX CUCTEMBI, @ CY-
LLLeCTBOBaHME KaXA0l Takoi CUCTEMbI CTPOrO OrpaHu-
4eHO BO BpeMeEHW, noaaepXaHne Xn3Hu Ha 3emne cBsa-
3aHO C penpoayKLmMelt X1BbIX CUCTEM;

9) HacneAcTBeHHOCTb. OGecneynBaeT NPeeMCcTBEHHOCTb
Mexzy NMOKONEHUSMU OPraH13MOoB (Ha OCHOBE MOTOKOB
vHpopmaumm). Bnaropaps HacneaCTBEHHOCTU U3 NMOKO-
JIeHUs! B MOKOMIEHME MepejaloTCs NpU3Haku, KoTopble
o6ecrneynBaioT nprcrnocobaeHne k cpeae obutaHms;

10) M3MEH4YMBOCTb — 3a CHET UBMEHHNBOCTM XMBas CUC-
Tema npuobpeTaeT Npu3Haku, paHee e HeCBOMCTBEH-
Hble. B nepByio o4epe/b U3MEHYMBOCTb CBSi3aHa C OLwmnG-
KaMu Mnpu penpomykuMn: U3MeHEHWUs B CTPYKType
HYKJIEMHOBBIX KWUCAIOT MPUBOAAT K MOSIBNIEHUIO HOBOW
HacneacTBeHHOW nHdopmaunm;

11) HamBuAayanbHoe pa3BuUTUE (NPOLECC OHTOreHesa) —
BOMJIOLLEHVE UCXOAHOW reHeTunyeckor nHdopmaumm,
3anoxeHHoin B cTpyktype monekyn AJHK, B pabouve
CTPYKTYpbl OpraHuama. B xope atoro npouecca npo-
SIBJIETCS TaKoe CBOVICTBO, KakK CrOCOBHOCTb K POCTY, HTO
BbIPQXAETCS B YBEJIMHEHUM MACChI TESIA 1 €ro PasMepoB;

12) dunoreHeTnyeckoe passutue. basmpyercsi Ha npo-
rPECCMBHOM Pa3MHOXEHUM, HaceCTBEHHOCTH, Gopbbe
3a cyllecTBOBaHVe 1 oTbope. B pesynsrarte aBonoumn
MOSIBJIOCh, OTPOMHOE KOJIMYECTBO BUIOB;

13) AMCKPETHOCTb (NPEPLIBUCTOCTb) U B TO Xe Bpems
LLeNoCTHOCTb. XXM3Hb NpeacTaBieHa COBOKYMNHOCTbIO
OTAENbHbIX OPraHN3moB, UM ocobGei. Kaxablii opra-
HM3M, B CBOIO OYepenb, Takke ANCKPETEH, MOCKOJbKY
COCTOWT U3 COBOKYMHOCTN OPraHoB, TKaHew 1 KIeTok.

4) 3anacHas;
5) TpaHcnopTHas;

6) peuenTopHas;

7) perynatopHas;

8) 6enkun-ropMoHbl y4acTBYIOT B F'yMOpPasbHON peryns-
unn;

9) 6enkn-pepMeHThI KaTaNM3npYIoT BCE XMMUYecKue pe-
aKkuuu B OpraHname;

10) aHepreTnyeckas.

YrneBoAbl — 3T0 MOHO- V1 MOJIMMEPSI, B COCTAB KOTOPbIX
BXOAMT yrnepof, BOAOPO[ U KMCNOPOJ, B COOTHOLLE-
HaM1:2:1.

DyHKUUM YINIeBOAOB:

1) aHepreTuyeckas;

2) CTpyKTypHas;

3) 3anacatowias.

XKupbl (MMnuasl) MOryT GbiTb MPOCTLIMU U CIOXHLIMU.
Monekynbl NPOCTbIX IMNWUAOB COCTOAT U3 TPEXaTOMHOIO
cnupTa MMueprHa 1 TPeX OCTaTKOB XUPHbIX KUCIOT.
CnoxHble Mnuabl SBASIOTCS COEAUHEHUSIMU NPOCTbIX
nMnNuaoB ¢ 6enkaMu 1 yrnesogamu.

DyHKUUM MUNNAOB:

1) aHepreTuyeckas;

2) CTpyKTypHas;

3) s3anacatowias;

4) 3awmTHas;

5) perynatopHas;

6) TennousonupyioLas.

Monekyna AT® (aneHO3UHTPUPOCHOPHOWR KUCNOTbI)
obpasyeTcsi B MWUTOXOHAPUSAX, SIBASETCSA OCHOBHbLIM
VCTOYHUKOM 3HEprum.

ml'lﬂaCTVI,Clbl B pacTuTenbHbIX KneTkax. Mlocne okpa-
wnBaHUA Oensumxcs KneTok cneuuanbHbiMU Kpa-
cuTenamm 6b1n1 06HapPYXEeHbI XPOMOCOMBbI.

Cosp Hbl€ NONO. KT

1. KneTka — OCHOBHasi AMHULLA CTPOEHUS 1 Pa3BUTUS
BCEX XMBbIX OPraHM3mMoB, aBNseTcs HauMeHbLUen CTPyK-
TYPHOW €AVHNLEN XNBOTO.

2. KneTkn BCex OpraHM3moB (kak OHO-, TaK 1 MHOro-
KJIETOUHbIX) CXOAHbBI O XMMUYECKOMY COCTaBy, CTPOEHWIO,
OCHOBHbIM MPOAB/IEHUAM obmeHa BELWECTB N Xn3Hepea-
TEeNbHOCTU.

3. PaamMHOXeHWe KNEeTOK MPONCXOAUT NyTeM UX AeNeHns
(kaxpas HoBas kneTka obpasyeTcs npu AeneHnn mare-
pVIHCKOI7I KﬂeTKI/I); B CJIOXHbIX MHOIOKJIETO4YHbIX OpraHmn3-
Max KIeTki UMEIOT pasiinyHble GOpMbl U CNELVann3npo-
BaHbl B COOTBETCTBUM C BbIMOJHSAEMbIMU PYHKLUSAMU.
CxofHble KneTkn 06pasyioT TKaHW; U3 TKaHeih COCTOST op-
raHbl, KOTOpble 06Pa3yloT CUCTEMbl OPraHoOB, OHW TECHO
B3aVMOCBSI3aHbl 1 NOAYVHEHbI HEPBHBIM U F'yMOpasibHbIM
MeXaHVU3Mam Perynsitium (y BbICLLMX OPraHN3MOB).

3HaueHue KJ1IeTO4YHOI Teopun

Crano ACHO, 4YTO KNneTka — BaXHenLwwasn cocTaBngalowas
YaCTb XUBbIX OPraHN3MOB, UX rMaBHbI MopdodUN3noNo-
rM4eckunil KOMMOHEHT. KneTka — 3TO OCHOBa MHOroKJie-
TOYHOrO OpraHu3mMa, MecTo NPOTEKAHUS1 BUOXUMUYECKNX
1 GM3NMoNornyeckux NpoLeccos B opraHname. Ha kne-
TOYHOM YPOBHE B KOHEYHOM UTOre NPOUCXoasT Bce 6ro-
noruyeckue npoueccel. KnetoyHasi Teopusi nossonuna
caenatb BbIBOJ O CXOACTBE XMMUHECKOro CocTaBa BCEX
KNeToK, O6LLEeM nnaHe MX CTPOEHUS, YTO NOATBEPXAAET
dbunoreHeTNHeckoe eaVHCTBO BCErO XMBOro MUpPa.

61oNorMyeckomn cMcTemMoi. ToNbko Ha 3TOM YPOBHE
BO3MOXHbl peann3aums reHeTu4eckor nHdopma-
UMK 1 Npoueccsl BUOCKHTE3];

4) TKaHeBbl/ ypoBeHb. COBOKYMHOCTb K/IETOK C 0AVHa-
KOBbIM TUMOM OpraHM3auun coctaenseT TkaHb (JE);

5) opraHHbIii ypoBeHb. O6pa3oBaH COBMECTHO C (yHK-
UMOHUPYIOWMMU KNeTKaMn, OTHOCSALWMMNCSA K pa3HbIM
TKaHaMm (SE);

6) opraHU3MeHHbIA (OHTOreHEeTUYECKUA) YPOBEHb.
OE — 910 0C06b B €€ pa3BUTMN OT MOMEHTA POXAEHUSA
[0 NpekpaLLeHnsi ee CyLLeCTBOBAHNSA B KAYECTBE XU-
BOI cuCTeMbl. O — 3TO 3aKOHOMEPHbIE U3MEHEHNS
opraHmama B NpoLecce UHAMBMAYaSIbHOrO Pa3BUTUS
(oHTOreHesa) deHoTun;

7) nonynsiuMOHHO-BUAOBOM ypoBeHb. OE — 31O nony-
NAUMS, T. €. COBOKYMHOCTb 0CO6€ei (OpraHM3mMoB) OfHO-
ro BAQ, HACeNsioWyX OfHy TEPPUTOPMIO U CBOBOIHO
cKpeLuvBalowyxcs Mexay coboit. Monynaums obnapa-
eT reHodOoHAOM, T. €. COBOKYMHOCTbIO FEHOTUMOB BCEX
ocobeii. Bo3geicTene Ha reHOMOHA, dN1eMEHTapPHbIX
9BOJIOLIMOHHBIX PAKTOPOB MPUBOANT K IBOIOLMOHHO
3HAYMMbIM U3MEHeHUsM (OF);

8) GMOLIEHOTUYECKUI (IKOCHCTEMHBIN) YpOBEHb. JE —
61OLEHO3, T. €. UICTOPUYECKN CNOXMBLLIEECS YCTONHN-
BOE COOGLLECTBO MONYJSILMIA Pa3HbIX BUIOB, CBS3aHHbIX
mexzy coBOW 1 C OKPYXaIOLLEN HEXNBOI NPUPOLO 06-
MEHOM BELLLECTB, 3HEPrumn 1 nHdopmaumm (Kpyroso-
poTamu), KOTOPbIE N NPEACTaBNKIOT CO6oN IH;

9) 6uocdepHblii (rnobasbHblil) ypoBeHb. IE — Grocde-
pa, T. €. e4uHbI NNaHeTapHbIl komiekc GuoreoLe-
HO30B, Pa3/IMyHbIX MO BUAOBOMY COCTaBy U XapakTe-
pucTUKe abrOTUYECKOM (HEXMBOW) YacTu;

10)HOChEPHDIN YPOBEHL. TO COCTaBHas YacTb Guocdepbl,
KOTOpas usmeHeHa 6narofaps AesTeNnsHOCTY HenoBeka.

4



| [EE] 5. BuocunTes Genka. feHeTuueckuii kop, 5(  6a | 6. O6wue cBepeHns —l

HykneunHoBble kncnotel — 310 ocdopcomepxalume
6uononmMmepsl.

CyLuecTByeT 2 BUA HYKIEMHOBBIX KNCJIOT — AE€30KCU-
puboHyknenHosas kucnota (AHK) n puboHyknenHosas
kucnota (PHK).

JOHK npeacraenset coboi cnvpasb, COCTOSILLYIO U3 ABYX
KOMIIMMEHTAPHbIX MOJIMHYKNEOTUAHbIX Lienel, 3akpy4eH-
HbIX BNpaBo. [lBe Lenu HyKNeoTuaoB COeAVHSIIOTCS Mexay
co6oli Yepe3 a30TUCTbIe OCHOBAHVISI MO MPUHLMMY KOMIie-
MEHTapHOCTU: MEXAY aAEHUHOM 1 TUMUHOM BO3HUKAIOT ABe
BOAOPOAHbIE CBS3W, MEXY NYaHVIHOM U LITO3MHOM — TPW.

DyHkumn HK:

1) obBecne4vBaeT COXpaHeHUe 1 nepeaavy reHeTu4ecKon
MHPOPMaLMM OT KNeTKU K KNeTke U OT opraHuama
K OpraHuamy (pennuvkauus);

2) perynupyeT BCe NpoLiecchl B KeTke, obecrneyvsas cno-
COBHOCTb K TPAHCKPUMLMW C MOCIEAYIOLLIEN TPAHCTISILIEN.

Pennvikauusi NpoucxoauT B CUHTETUHECKWIA Nepuog, UH-
Tepdasbl MUTO3a. PepMEeHT pennukasa ABUXKETCS MeXay
Asymsa uensmu cnvpanu OHK 1 pa3pbiBaeT BOAOPOOHbIE
CB$I31 MeX/ly a30TUCTbIM1 OCHOBAHVSIMUA. 3aTeM K KaxKaow
13 uenoyek ¢ nomouwbto pepmerta JHK-nonmmepassl no
MPVHLMMY KOMMJIEMEHTAPHOCTU [OCTPanBAIOTCS HYKJ1e0-
Tnabl JOYEPHUX Lienoyek. B pesynbtaTe pennukauum o6-
pasyloTcsa ase uaeHTuyHble monekynsl IHK. KonvyecTtso
JHK B kneTke yasavsaetcs. Tako cnocob yasoexnus AHK
Ha3bIBAETCS MOMYKOHCEPBATVBHBIM, TaK KaK Kaaasi HoBast
monekyna JHK copepXut oaHy «CTapyto» U OAHY BHOBb
CUHTE3VPOBAHHYIO MONMHYK/IEOTUAHYIO LieMb.

PHK — opHouenoyeyHbin nonumep. Pasnuyatot 3 Buaa
PHK.

1. MndopmaumonHas PHK (n-PHK) pacnonaraetcs B a4-
pe 1 uyTonna3me KieTku, BbiMOJHSIET PYHKLMIO NepeHoca

7. PyHKUMM N cTpOeHne
uUTONNa3MaTU4ECKON MeMOpaHbIn
KJIETOYHOrO fApa

3nemMeHTapHasi MembpaHa COCTOWT U3 GUCNOS MK-
[oB B komnnekce ¢ Genkamu. Kaxpas monekyna xupa
MMeeT NONSPHYIO rAPOdUIIbHYIO FOSTOBKY U HEMONSPHbIN
rnapodo6HbI XBOCT. [1p1 3TOM MONEKYJS1bl OPUEHTUPOBA-
Hbl TaK, Y4TO rOSIOBKN 0OpaLLEeHbl KHAPYXW 1 BHYTPb KeT-
KW, @ HernonsipHble XBOCTbl — BHYTPb CaMoli MemM6paHbil.
3TuM gocTuraetcst nsbmparesibHasi IPOHULLAEMOCTb LISt
BELLECTB, NOCTYNAIOLLMX B KNETKY.

BoigensaioT nepudepuyeckme 6enkun, MHTerpanbHble
(OHU NPO4HO BCTPOEHbI B MeMOpaHy. PyHKLMKN MeMBpaH-
HbIX GENKOB: PELENTOpHas, CTPYKTYpHasi, GepMeHTaTuB-
Hasl, aAre3unBHasl, aHTUreHHasi, TpaHCMOPTHas.

BaxHenwasn dyHKUMs: cnocobCcTBYET KOMMapTMEHTa-
UMM — noapasfeNieHnio CoaepPXMMOro KNeTku Ha oT-
[enbHble SYeliku, OTIMHAIOLLVIECS AeTaNIIMU XUMUYECKOTO
1 GepMEHTHOrO CocTaBa. STUM AOCTUIAEeTCs BbICOKast
YNOPSA04EHHOCTb BHYTPEHHErO COAEPXMMOro noboi ay-
KaprOTUYECKOWN KNETKU.

Jpyrue byHkumn:

1) 6apbepHas (OTrpaHN4eHre BHYTPEHHErO COAEePXUMO-
ro KneTku);

2) CTpyKTypHas (NpuaaHvie onpeneneHHo Gopmbl KneT-
Kam);

3) 3awmTHas (3a cueT n3bupaTenbHOM NPOHMLAEMOCTI);

4) perynsitopHasi (perynsiLvisi U3bypartenbHoM NpoHULIAEMO-
CTW ANS PA3/INYHBIX BELLECTB);

5) apresuBHas GyHKUMS (BCE KNETKM CBA3aHbl MeXy CO-
60i1 NocpencTBOM Crneunduyeckmx KOHTakToB (NnoT-
HbIX 1 HEMNOTHBbIX);

6) peuenTopHas;

O NPOKapMuoTU4YeCcKom
N 3YyKapMoOTU4YECKOM KneTKax

MpokaproTkl MEIOT TUNNYHOE KIIETOYHOE CTHOEHME.

JosipepHbie NPOKapUOTBI, HE MMEIOT TUMMYHOTO sApPa.
K HUM oTHOCST 6aKTepun 1 CUHe-3eNeHble BOAOPOCH.

MpoKapmoTbl BO3HMK/IN B apXENCKYI0 3py. DTO OYEHb
ManeHbkue knetku paamepom ot 0,1 go 10 Mkm.

TunuuHas GakTepuanbHas KneTka CHapyXu OKpyXeHa
KNETOYHOW CTEHKOW, OCHOBOI KOTOPO SIBNSIETCS BELLECTBO
MypeuH 1 onpegensieT dopmy 6akTepuanbHON KNeTKu.
MoBepx KNETOYHOW CTEHKN MMEETCS CIM3NCTas Karncyna,
KOTOPas BbIMOJHAET 3ALUMUTHYIO PYHKLMIO.

Mop, KNEeTOYHOM CTEHKOI pacrnonaraeTcst nnasMaruye-
ckasi MemOpaHa. Bcs kneTka BHYTPU 3anofiHeHa LuTo-
nna3momn, KOTopasi COCTOUT U3 XMAOKOW 4acTu (ruano-
nnasmbl, UM MaTPUKCA), OPraHesl u BKIIOYEHWIA.

HacnepcTtBeHHbIl annapat: 0aHa KpynHas «ronas», in-
WeHHaa 3awmTHbIX 6enkos, monekyna AHK, 3amkHyTas
B KOJIbLIO, — HyKNieoua,. B ruanonnaame HekoTopbix 6ak-
Tepuii eCTb Takxke KOpoTkue KonbLesble Monekynsl AHK,
He acCoLMMPOBaHHbIE C XPOMOCOMOW U HYKNeOUAOoM, —
nnasMmpasbl.

MeMO6paHHbIX OpraHesns B NPOKapUOTUYECKUX KIeTKax
Masio. ECTb Me30COMbI — BHYTPEHHME BbIPOCTbI MNnas-
MaTU4Yeckor MembpaHbl, KOTOPbIE CUUTATCH PYHK-
LMOHA/IbHBIMN 3KBMBAJIEHTAMU MUTOXOHAPUIA 3YKapuoT.
B aBTOTPOGHLIX NpokapuoTax 06HapPYXMBaIOT Namenbl
1 namMenocoMbl — HOTOCUHTETMHECKME MeMBPaHbl. Ha Hux
HaxOAATCs MUMMEHTbI XI10POdUN 1 GUKOLIMAHMH.

HekoTopble 6aKTepUn MMEIOT OpraHensibl ABUXKEHNS —
XKryTUKK. BakTepyun MMeIoT opraHensibl y3HaBaHUs — Nu-
nm (pumbpun).

[EE] 8. Ctpoenue n pyHkuumn MutoxoHapuii

n In30CcoM

MwuTtoxoHApPUM — 3TO NMOCTOSIHHLIE MEMOpPaHHbIe opra-
HEMNbl OKPYITION Un NaNoYKOBUAHON (HEpeaKo BETBALLENCS)
dopmbl. TonwmH — 0,5 Mkm, annHa — 5—7 mkm. Konvyec-
TBO MWUTOXOHAPWUIA B GOMBLUMHCTBE XMBOTHbIX KNETOK —
150—1500; B XEHCKMX ANLeKneTkax — A0 HEeCKOJIbKUX
COTEH ThiCAY, B CNEPMATO30MAAaX — OfHA CnpasibHast Mu-
TOXOHAPUS!, 3aKPy4EHHAst BOKPYr OCEBOM YaCTU XIyTuKa.

OCHOBHbIE PYHKLIMN MUTOXOHAPMWIA:

1) urpatoT posib SHEPreTUYECKUX CTAHLIMIA KNETKOK;
2) XpaHsaT HacneACTBEHHbIN MaTepuan B BUAE MUTOXOH-
apuvanbHoin AHK.

Mo60o4HblIe BYHKLMN — yHacTue B CUHTE3E CTEPOUAHbIX
FOPMOHOB, HEKOTOPBIX aMVHOKUCIIOT (HanpumMep, rmioTta-
MWHOBOW).

CTpoeHne MUTOXOHAPUIA

MuTOoXOHAPUS UMeET fBe MeMOpaHbI: HapPYXHylo (rnag-
KYI0) ¥ BHYTPEHHIOIO (06pasyioLLyio BbIPOCTbl — JIMCTO-
BUAHbBIE (KPUCTBI) 1 TpyBHaTble (TyOynbl)).

Y MWUTOXOHZPWIA BHYTPEHHUM COLEPXUMbIM SBASETCS
MaTpuke — KONNOWAHOEe BelecTBO, B KOTOPOM C Mo-
MOLLIO 3/IEKTPOHHOrO MMKpPOCKOMNa Gblv 06HapyXeHbI
3epHa avameTpoMm 20—30 HM (OHM HaKanIMBalOT WMOHbI
KasbLVIsi Vi MarHusl, 3anachbl NTaTesbHbIX BELLECTB, Hanpu-
Mep, MuKoreHa).

B matpukce pa3mellaeTtcs annapat 6uocuHtesa 6en-
Ka opraHennbl: 2—6 konuin konbueson AHK, nuweHHon
MMCTOHOBbLIX 6efikoB, pubocoMbl, Habop T-PHK, depmeH-
Tbl peaynankauymn, TPaHCKpPUNUMM, TPaHCASLUMKN Hacnes-
CTBEHHOI nHpopmauun.

MWUTOXOHAPUM Pa3MHOXAIOTCS MYTeM MNepeLLUHYPOBKH,
MUTOXOHAPUSM CBOMCTBEHHA OTHOCUTESIbHAS ABTOHOM-
HOCTb BHYTPU KNETKN.



B rmanonnasme Takxe MMEIOTCA HEMOCTOSHHbIE
BKJIO4EHUS: rpaHysibl 6enka, Kanav XXMpoB, MOJeKy-
Nbl NOAIMCaxapyaoB, Cou.

Kaxpas aykapuoTunyeckas knetka nmeetr o60cobneH-
Hoe s4p0. eHeTnYecknii matepmnan cocpenoToveH npeu-
MYLLLEECTBEHHO B BUAE XPOMOCOM, 1 COCTOSILLMX U3 HUTEN
JAHK n 6enkoBbix Monekyn. [leneHne kneTok npoucxoauT
NOCPELCTBOM MUTO32a (2 AN19 MOMOBbIX KNETOK — Melio-
3a). Cpeaun 9ykapvoTOB €CTb Kak OJHOKNETOYHble, Tak
1 MHOTOKJ/IETOYHbIE OPraHN3Mbl.

CTpOeHVEe 3yKapuOTUYECKMX KIIETOK XUBOTHBIX U pa-
CTUTENbHBIX OPraHN3MOB BO MHOTrOM cxoxe. Kaxpas
KJleTKa CHapy>Xwu orpaHuyeHa KneTo4Hov 060104K0M, nnm
nnasmanemmoi. OHa COCTOUT U3 LuuTonnasMaTuyeckom
MeMﬁpaHbl “ CNOSA rMuKokKanukca.

B kneTke BbiAeNsioT aApo 1 umTonnasmy. KnetoyHoe
SAPO COCTOUT 13 MemOpaHbl, SAEPHOr0 COKa, SApbILLKa
1 XxpomaTuHa. faepHasi 0605104ka COCTOUT U3 ABYX MEM-
6paH, paspenieHHbIX Nepu-HykneapHbIM NMPOCTPAHCTBOM,
1 NPOHM3aHa nopamu.

OCHOBY fi/€PHO0 COKa (MaTPUKCa) COCTaBSIOT 6eNku.

SlApbILIKO — 3TO CTPYKTYPa, rae Nponcxoamt o6paso-
BaHue 1 co3pesaHune pubocomanbHbix PHK (p-PHK).

XpomaTuH B Buae mMblGoK paccesiH B Hykieonnasme
1 9BNsieTca MHTepdasHo GopMoit CyLLLEECTBOBAHUS XPO-
MOCOM.

B unTonnasme BblOENSIOT OCHOBHOE BeLecTBO (mar-
PVIKC, rmanonnasmy), opraHesnsisl 1 BKIIOYEHNS.

OpraHennbl MOryT ObiTb 0OWEro 3HayeHust u cne-
uyasibHble.

OpraHennbl 06Liero 3HadeHuss — aHAoMNNa3MaTnye-
cKasi CeTb, KOMMIEKC M0NbIKM, MUTOXOHAPUM, PUGOCOMBI
1 MOJIMCOMBI, IM30COMBI, MEPOKCUCOMBI, MUKPOGDUGPUI-
Jibl ¥ MUKPOTPYBOUKM, LLIEHTPUONM KIIETO4HOrO LieHTpa.

B pacTuTenbHbIX KineTkax eCTb elle U XJ0pOoniacThbl,
B KOTOPbIX NpoTeKaeT POTOCUHTES.

JInuzocombl — 3710 Ny3bIpbky AnametTpom 200—

400 MKM. (06bl4HO). MMeloT ogHOMemOpaHHyo

060/104Ky, KOTOpas CHapyxu MHoraa GbiBaeT NOKpbITa BO-

JIOKHUCTBIM 6enkoBbIM cnoem. OcHoBHas dyHKUMS —

BHYTPUKJIETOYHOE MEPeBapuBaHMe PasinyHbIX XUMUYEC-
KWUX COEAVHEHWUI N KNETO4HBIX CTPYKTYP.

BbloensiioT nepBuYHble (HEaKTUBHbLIE) W BTOPUYHbIE
JIM30COMbI (B HUX MpOTEKaeT NPoLECcC nepeBapriBaHns).
BTopuyHble 1M30COoMbI 06pa3yloTcsi U3 NEPBUYHBIX. OHK
noapasfensioTcsi Ha reTeposiM30CoMbl 11 ayTONn3o-
COMBI.

B reteponusocomax (unmn daronnsocomax) npotekaet
npoLecc nepesapuBaHUs mMartepuana, KoTopblii MocTy-
naeT B KNIeTKY U3BHE NyTEM aKTUBHOIO TpaHcnopTa (I'IIAHO—
uMTo3a n harounTosa).

B ayTonusocomax (Mnu LMTONN30coMax) nogsepraioT-
CS Pa3pyLUEeHNI0 COBCTBEHHbIE KIIETOYHbIE CTPYKTYPbI,
KOTOpble 3aBepPLUMIN CBOIO XN3Hb.

BTOpUWYHbIE NM30COMBI, KOTOPbIE YXE NepecTanu nepe-
BapuBaTb MaTepuas, Ha3blBAIOTCA OCTATOYHLIMU TeSbLIA-
MW. B HUX HET rMaponas, cCooepXnTCs HenepeBapeHHbIN
marepwuan.

Mpu HapylweHnn LenocTHOCTU MembpaHbl 1M30COM
vnu npu 3aboneBaHnn KNeTkM rmaponasbl NocTynaloT
BHYTPb KJIETKM U3 JIN30COM 1 OCYLLEECTBISIOT ee camore-
peBapuBaHue (aBTonma). ATOT e NPOoLECC NIEXUT B OC-
HOBE NPOLLecca eCTEeCTBEHHO rnbenu Bcex KneTok (ano-
nTosa).

MukpoTtensua

MwukpoTenbLa COCTaBAsioT COOPHYIO rpyrmy OpraHens.
OHu¥ NpeacTasnsaioT cobor ny3bipbku agnametTpom 100—
150 HM, OTrpaHuyeHHble odHol MembpaHoi. Copepxar
MEeNKO3EPHUCTLIN MaTPUKC U Hepeako GenkoBble BKIIO-
YeHus.

m HacneACTBEHHOM MHdOPMaLMK U3 SAPa B LMTOMNNA3-
My KIeTKM.

2. TpaHcnopTHas PHK (T-PHK) Takxe coaepxuTcs B aape
Y uMTONNa3me KNeTkun, 4OCTaBASAET aMUHOKMCIOThI K puGo-
comam B npoLiecce TpaHcnsuum — 6uocuHTesa 6ernka.

3. PubocomansHas PHK (p-PHK) cogepxutcs B aapbiLu-
Ke 1 pubocomax KIeTku.

BrocuHTes 6enka NpoucXoamT B HECKONBKO 3TanoB..

1. TpaHckpunuma — 310 Npouecc cuHTesa n-PHK Ha mat-
puue OHK. O6pasyeTcs He3penas npo-u-PHK, copepxa-
Las kak KoauMpyiolme, Tak v HEKOAMPYIOLLME HYKNeoTua-
Hbl€ MOCef0BaTeNbHOCTU.

2. 3aTem NpoUCXOAUT NMPOLECCUHI — CO3PEBAHME MO-
nekynbl PHK.

TpaHCKPMNLWISt 1 MPOLIECCHHI MPOVUCXOAST B SiApe KIETKU.
3arem 3penasi -PHK 4epe3 nopel B MembpaHe siapa BbIXOAUT
B LIMTOMNA3My, M HA4/HAETCS TPAHCALWS.

3. TpaHcnsums — 3To Npouecc cuHTesa Genka Ha mar-
puue n PHK.

TpaHcnsauus NpekpaLLaeTcs Ha KoAoHaxX-TePMUHATOPaXx.

leHeTHyeckuii kop,

370 cucTeMa KOAMPOBaHWS NOCe10BaTeNlbHOCTM aMu-
HOKMCNOT 6enka B BUAE OnpefeneHHo nocnegosatesb-
HocTu Hykneotnaos B AHK n PHK.

EnvHmua reHeTnyeckoro kopa (KOAOH) — 3TO TPUMMET Hyk-
neotnnos B IHK vnm PHK, koavpyiowmii 0aHy aM1HOKCTIOTY.

Bcero reHeTuyeckuii kog BKloHaeT 64 kogoHa, U3 Hux 61 ko-
LVIPYIOLLINIA 1 3 HEKOAVIPYIOLLMX (KOLOHBI-TEPMUHATOPSI).

KopoHbl-TepmuHaTopsl B U-PHK: YAA, YAT, YTA, B AHK:
ATT, ATL, ALIT.

leHeTuyeckuin Kog, obnafaeT xapakTepHbIMK CBOVICTBAMM.

1. YHMBEPCANIbHOCTb — KOJ, OAMHAKOB [1J151 BCEX OPraHU3MOB.

2. CneumndnyHOCTb — Kaxablii KOAOH LWNdPYET TONbKO
OQHY aMUHOKUCOTY.

3. BbIpoXAeHHOCTb — GONbLUMHCTBO aMUHOKUCIOT MO-
ryT KOAMPOBATLCS HECKOJIbKUMU KOJOHAMM.

(8l 7) anekTporeHHas (U3MEHEHWNE INEKTPUHECKOrO
noTeHumana noBePXHOCTY KNETKM 3a CHeT nepepac-

npe/eneHns MOHOB Kanus 1 HaTpus);

8) aHTWUreHHasi: Ha NOBEPXHOCTUN KaKAOoM KINeTkn MMeloT-
ca 6GeskoBble Mosiekybl. C MX MOMOLLBIO UMMYHHast
CUCTEMbI CMOCOBHA pas3nnyaTh CBOW U HyXune KNeTku.

Anpo ecTb B N06OI 3yKapuUOTUYECKOW KneTke. Aapo
MOXET ObITb OAHO, MU B KNETKE MOTYT ObITb HECKOLKO
saep (B 3aBUCUMOCTU OT €€ aKTUBHOCTU U dyHKLMK).

KneTo4yHoe siapo cocToMT U3 060M04KN, SAEPHOrO CO-
Ka, aApbILKa U XpomaTtuHa. iaepHas 0605104ka COCTOUT
13 aByx mMembpaH. OcHOBHble yHKUMM spepHO 060-
No4KM: 060CO6NEHNE rEHETUYECKOrO MaTepurana (XpoMo-
COM) OT LMTOMNNa3Mbl, @ TakXe Perynaums ABYCTOPOHHUX
B3aMMOOTHOLLEHWI MeXAY SAPOM W LIMTONNa3MON.

SlnepHast 0601104ka NPOHK3aHa Nopamm, KOTopble UMeIoT
anameTp okono 90 HM.

OcHoBa AepHOro coka (MaTpuKkca, Hykieonnasmbl) —
3710 Genkn. Cok 06pasyeT BHYTPEHHIO Cpey sapa, Urpaet
BaXHYIO POSib B paboTe reHeTu4eckoro Marepuana KneTok.

SApLILKO — 3TO CTPYKTYpa, rae npoucxoasT obpasosa-
HWe n cospesaHune prubocomasnbHbix PHK (p-PHK). leHbl
p-PHK 3aHuMMaloT onpeaeneHHble y4acTku HECKOMbKUX
XPOMOCOM, rae GOPMUPYIOTCA SAPbLILIKOBbIE OpraH13a-
TOPbI, B 06/1aCTU KOTOPbIX 1 06Pa3yloTcs CaMu sIAPbILLKA.

XpomaTuH CcOoCTOUT B OCHOBHOM M3 HuTein AHK (40%
Maccbl XpOMOCOMbI) 1 6enkoB (okono 60%), koTopble
BMeCTe 06pasyioT HYKJIEONPOTENAHbIV KOMIMIIEKC.



9. CTpoeHue n GpyHKuUn
SHAO0MIa3MaTU4eCcKOro peTukynyma,
komnnekca lonbmxmn

SHponnasmaTuyeckas ceTb

OHponna3martudeckuini petukynym (3MNC) — cuctema
COOOLLAWNXCA MW OTAENbHBIX TPYOG4aTbiX KaHanos
1 YMIOLLEHHBIX LIMCTEPH, PACMONIOXEHHBIX MO BCEW LUTO-
nnasme knetkn. OHW OTrpaHnyYeHbl MeMGpaHamMmn (Mem-
6paHHbIMK opraHennamu). MHoraa UMCTEpHbl MMET
pacwupenus B Buae ny3bipbkoB. KaHanbl AMNC moryt
COEIVHATLCA C MOBEPXHOCTHOM UK aaepHO MembpaHa-
MW, KOHTaKTUPOBAaTb C KOMMIEKCOM oNbaxXu.

B [aHHO cUCTEME MOXHO BbIAENUTL MAAKYIO U Lepo-
XoBaTyio (rpaHynspHyio) AMC.

Lllepoxoeartas 3MNC

nosioXeHbl p6OCOMbI. 34eCh MPOTEKAET CUHTE3 GENKOB,
NPenMyLLLECTBEHHO NPOAYLIMPYEMbIX KNETKOM Ha akcnopT
(yaaneHue n3 KNeTku), HanprMmep, CEKPETOB XENe3UCTbIX
KNeToK. 34echb Xe npoucxoaat obpasoBaHve NUNUAOB
1 6enkoB uMTonnasmaTnyeckort MemopaHbl 1 ux céopka.
MNOTHO ynakoBaHHbIE LMCTEPHBI U KaHaslbl rpaHynsipHoi
OMNC o6pasyloT CRoucTylo CTPYKTYpy, rae Hanbonee
aKTUBHO NpoTeKaeT CuHTe3 Henka. 3TO MeCTO Ha3bIBAETCS
apracTonnasmMou.

Mapkas AMNC

Ha membpanax rnagkoit 3MNC pnbocom HeT. 3aeckb nNpo-
TekaeT B OCHOBHOM CUHTE3 XMPOB U NOJ06HbLIX UM Be-
LWEeCTB (HampuMep, CTePOUIHbIX FOPMOHOB), @ Takxe
yrnesofoB. MNo kaHanam rnagkoi AC Takxe NPoNCXoamuT
nepemeLLieH1e roToBOro MaTepuaa k MecTy ero yrnakoBku
B rpaHynbl (B 30Hy Komnnekca onbaxu). B neyeHouHbix
Knetkax rmagkas AMNC npMHUMAeT y4acTve B pa3pyLLeHumn
1 06e3BpPeXMBaHNN PSa TOKCUYHBIX W J1IEKAPCTBEHHbIX

n pasMHoxeHue. Baktepuodgaru

Bupycbl — fokneTtoyHble GOPMbI XU3HU, KOTOPbIE
ABNSIOTCH 0OAMraTHbIMU BHYTPUKIETOYHBIMM NapasuTa-
MU, T. €. MOIryT CyLeCTBOBaTb 1 PAa3MHOXaTbCsl TOJIbKO
BHYTPV OpraH1u3mMa xo3siviHa.

MHorve BUpycChl sIBnsSiOTCSt BO36yauTensimm 3abonesa-
HuUiA, Takux kak CMWA, kopeBasi KpacHyxa, anuaemuye-
CKUiA NapoTUT (CBMHKA), BETPSIHAs U HAaTypasibHast ocna.

Buripycbl MMeoT MMKpOCKONUYeckne pasmepbl, MHOTMe
13 HUX CMOCOOGHbI MPOXOAUTL Yepe3 nobble PUNLTPbLI.
B omnnume ot 6akTepuid, BUPYChl HENb3s BbipalLmMBaTh Ha
nuTaTenbHbLIX Cpeaax, Tak Kak BHE OpraHM3mMa OHU He
NPOSIBNSAIOT CBONCTB XWBOro. BHe XWBOro opraHnama
(x035iMHa) BUPYCbI NpPeacTaBnsioT coboi KpucTanibl
BELLECTB, He MMEIOLLIMX HVKaKUX CBOMCTB XVMBbIX CUCTEM.

CTpoeHue BUpycoB

daKTM4eck OHU NPeacTaBAAOT COBON reHOM, MOKPLITLIN
cBepxy 6enKoBov 060104KoM. ATa 06004Ka — Kancua.
OHa nocTpoeHa 13 6enkoBbIX MONEKY/, 3aLLMLLIAIOLLMX reHe-
TUYECKUIA MaTepuan BuMpyca OT BO3AEWCTBUS Hykneas —
PEepPMEHTOB, Pa3pyLLAIOLLMX HYKIEMHOBbIE KUCOTbI.

Y HeKOTOpbIX BUPYCOB MOBEPX Karicupa pacronaraercs
cynepkancuaHasi 060/104ka, Takke NOCTPOEHHast U3 6enka.
[eHeTyeckuiA MaTepuan NpeacTaBieH HYKIENHOBOW Ku-
cnotoi. Y ogHux BupycoB 310 JJHK (Tak Ha3biBaemble JHK-
oBble BUpYychl), y apyrnx — PHK (PHK-oBble BUpYChbl).

PasmMHOXeHue BUpycoB

Mpu BHEAPEHUN BMPYCaA BHYTPb KNETKM-XO3MHA Npo-
MCXOAMNT OCBOBOX/IEHVE MONEKYIIbl HYKIIEUHOBOW KUCNO-
Tbl OT 6€nKka, NO3TOMY B KNETKY MONafaeT TONbKO YNCThIN
M He3aLWMLLIEHHBIV reHeTnyecknin matepuan. Ecnu supyc
JHK, To monekyna AHK Bctpansaetca B monekyny OHK

Ha kaHanax wepoxosatoi IMC B BUAE NOAMCOM pac- |

11. Bupycsbl. CTpoeHue |

3perble BUPYCHble HaCTULbI Ha3biBAOTCA BUPMOHAMM. |

HeMeMOpPaHHbIX CTPYKTYP KJIETKU

Pu6ocoma

3T0 oKpyrnas puboHyKeonpoTenHosas Yactuua. Jua-
meTp ee coctaenser 20—30 Hm. CocTouT pubocoma ns
601bLLUIOKM 1 MaNon cyobeanHunL, KOTOpPble 06bEeANHSIOTCSA
B npucyTcTBuMmn HUTKM M-PHK. Komnnekc 13 rpynnsl puto-
COM, 06beAMHEHHBIX OHOM Monekynoin M-PHK Hanopo-
6ue HUTKK Byc, Ha3bIBAETCS MNOMCOMOW.

Monucomsl rpaHynsipHoit AMC obpasyioT 6enku, BbIBO-
ANMble U3 KNETKU 1 UCMONb3yeMble OS5 HY>X, BCero opra-
HV3Ma.

MukpoTpyGouku

370 TpybyaTble nosble 06pa30BaHNs, NNLLEHHbIE MEM-
6paHbl. BHewHuii avameTp cocTtaBnseT 24 HM, WMpUHA
npoceeta — 15 HM, TONWIMHA CTEHKM — OKONIO 5 HM.
B cBOGOAHOM COCTOSIHUM NPEACTaBNEHbI B LUTOMNA3Me,
Takxe SABNATCA CTPYKTYPHLIMU 3/1IEMEHTAMU XIYTUKOB,
LLeHTpUONen, BepeTeHa AeNeHNs, PECHUYEK.

DyHKUMN MUKPOTPYBOYEK:

1) SIBNAOTCS ONOPHBIM annapaTom KneTku;

2) onpepnensaoT GOpMbl 1 pa3mMepbl KNeTKU;

3) sBnsaTcs dakTopaMm HanpPaBIEHHOMO NepeMeLLEHNs
BHYTPVK/IETOYHBIX CTPYKTYP.

MukpodunameHTbl

OTO TOHKME M ANMHHble 06pa3oBaHus, KOTopble 06-
HapyXwuBaloTcs no Bcel uutonnasme. Buasl mukpoduna-
MEHTOB:

1) akTHoBble. CoaepxaTt cokpaTuTenbHble 6enku (akTuH),
obecrneyrBaloT KNETOUHbIE POPMbI ABUKEHNS;

2) NpoMexXyToyHble (TonwmHon 10 HM). WX nyykn 06-
HapyXvBaloTCsa Mo nepudepun KNeTku nog nnasmarn-
€MMOI1 1 MO OKPYXHOCTU aApa. BbiNonHAT onopHyio
(KapKacHy'o) porb.

12. FrameTbl. CBOWCTBA,
cTpoeHue U GyHKUUUN SALeKNeTKn
un cnepmarosouaa

FameTbl o6ecneynBaloT nepenavy HacneacTBeHHOMN
VHPpOpPMaLMN Mexay NoKoNeHusiMn ocobeit. To BbICO-
koanddepeHuMpoBaHHbIE KNETKW, apa KOTOPbIX COaep-
XaT BClO HeoOXOAVMYI0 HacneACTBEHHYIOUHOpMaLmio
ANs Pa3BUTUSt HOBOTO OPraHM3mMa.

Mo cpaBHEHMIO C COMATUHECKMMU KIETKaMU raMeThbl Me-
10T psif, XapakTepHbIX 0CoBeHHOCTEN. MepBoe oTmyne —
Ha/v4ve B siape ransionpHoro Haéopa XpoOMOCOM, HTO
obecrneunBaeT BOCMPOU3BEAEHVE B 3UroTe TUMNYHOO A/1st
OpraHM3MoB JJaHHOTO BMA AUMJIOMAHOrO Habopa.

BTopoe oTnyime — HeoBbIMHOE SAEPHO-LMTONNas3mMaTm-
4eCcKOoe COOTHOLLEHME. Y ANLIEKNETOK OHO CHUXXEHO 3a CHeT
TOrO, 4YTO MMEETCS1 MHOTO LMTOMNasMbl, rae COAepXuTCs
nuTaTesnbHbI Matepuan (XenTtok) gns Oyayuiero sa-
pogelwa. B cnepmato3onpax, Hao60poT, SAEPHO-LUTO-
niasmaTn4yeckoe COOTHOLUEHME BbICOKOE, Tak kak mas
06bEM LMTOMNIA3MbI.

TpeTbe OTNnYMe — HU3KUIA ypoBEeHb OOMEeHa BeLLECTB
B rametax. Mx cocTosiHne noxoxe Ha aHabuno3. Myxckue
noJIoBble KJIETKM BOOOLLE HE BCTYNalOT B MUTO3, @ XeH-
CKWe rameTbl Moy4aloT 3Ty CNOCOGHOCTb TOLKO Mocne
onnoaoTBOPEHNS UM BO3AENCTBUSA dakTopa, UHAyun-
pyloLLEro napTeHoreHes.

AiiuekneTka — KpynHas HenoaBVXHas KneTka, obna-
JaioLLas 3anacoM nUTaTesbHbIX BELLECTB. Pa3mepb! XeH-
CKoOn anuekneTkmn coctagnatoT 150—170 MkM. DyHKuMK
nUTaTeNbHbIX BELLECTB Pa3nnyHbl. VX BbINOMHSIOT:

1) KOMMOHEHTBI, HYXHbIE /19 MPOLEeCcCoB GrocuHTesa 6enka;
2) cneunduyeckme perynsTopHbIe BELLECTBA;
3) xenTok obecneymBatoLLmMii NUTaHMe 3apodpiua B aM6-

[ 10a] 10. CtpoeHue u pyHKuMn —l

P1OHasIbHOM nepuoae. I



KneTku Bcex XMBOTHbIX, HEKOTOPbIX rprboB, BO-

[0POC/et, BLICLUMX PACTEHUA XxapakTepuayloTcs

HaNM4YMeM KNeTouyHoro ueHTpa. KneTouyHblit LeHTp
06bI4HO pacronaraeTcst PsaoM C siAPOM.

OH COCTOUT M3 ABYX LEHTPUONEN, PacrosiOXeHHbIX
B3aMMONePreHANKYSISIPHO.

W3 LeHTproneli KNeTo4YHOro LLeHTPa BO BPEMS AeNEHNs
KNeTku 06pasyloTCs HUTW BEpeTeHa AeNeHns.

LleHTpronn nonspuayioT nNpouecc AeneHus Knetku,
4yem JOoCTUraeTcsi paBHOMEPHOe PacxoXaeHue CeCTpUH-
CKMX XPOMOCOM (XxpomaTtug) B aHadase Mutosa.

BHYTpU KNeTKM HaxoamTcst uutonnaama. OHa cocTonT
M3 XUAKOW YacTn — ruanonnasmbl (Matpukca), opra-
HEeJT 1 LMTONNa3MaTnyeCcKuX BKIOYEHN.

Manonna3ama — OCHOBHOE BELLECTBO LMTOMIa3Mbl. [1-
anonna3My MOXHO paccMaTpuBaTb Kak CIIOXHYIO KO-
WIHYIO CUCTEMY, CMIOCOBHYIO CyLLLECTBOBATL B [IBYX COCTOS-
HUSX: 301€00Pa3HOM (XUAKOM) 1 reneobpasHoM, KOTopble
B3aMMHO MEepPexoasT OOHO B ApYroe.

DyHKLMW rnanonnasmbl:
06pa3oBaHNE NCTUHHOW BHYTPEHHEN cpeabl KNeTku;
nogaepxaHve onpeaeneHHon CTPyKTypbl U GopMbl
KNeTKu;
obecrieyeHne BHYTPUKIETOYHOrO NepeMeLLEeHsi Be-
LECTB U CTPYKTYP;
obecrneyeHre afekBaTHOro o6MeHa BEeLLeCTB Kak BHYT-
PV CaMOW KNETKW, Tak 1 C BHELLHEN Cpeaon.
BKIOYEHUSI — 3TO OTHOCUTESIbHO HEMOCTOSIHHBIE KOM-
MOHEHTbI LUTONNA3MbI.
BblgensioT:
3anacHble NuTaTesibHble BellecTsa, KOTOpPble NCMNOoJIb3Yy-
I0TCS1 CamoiA KNEeTKON B Nepuoel HeJOCTaTOYHOro Mo-
CTynJIeHMs1 NUTaTesibHbIX BEWECTB U3BHE;
NPOAYKTbI, KOTOPbIE MOAJSIEXAT BbIAENIEHNIO U3 KNETKN;
6annacTHble BeLLecTBa HEKOTOPbIX KNETOK.
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AluekneTka UMeeT 060N04KN, KOTOPbIE MPENSTC-
TBYIOT NMPOHUKHOBEHWIO B siiLeKNeTKy 6onee ogHoro
cnepmarosounga.

Aueknetka 06bIMHO MMeEET LwapoobpasHyio nnm cner-
Ka BbITAHYTYIO hOPMY, CHapyXwu OKpyxeHa GnecTtsaiuei
00605104KOI, KOTOPas MOKPbITA NYYUCTbIM BEHLLOM, MU
donnukynapHoi o6onouykoin. OHa UrpaeT 3aLmUTHYIO
ponb, NUTaeT ANLEeKNeTKy.

AliuekneTka nvleHa annapaTa akTBHOrO ABUXEHUSI.
Jns ariuekneTkm xapakTepHa nnasmartuyeckas cerperaums.

Cnepmaro3ouna, — 3TO MyXckasl nosioBasi knerka (ra-
meTa). OH o6nafnaeT cCnocoBHOCTLIO K ABVXEHWMIO. Pasme-
pbl cnepmaTo3omaa MUKPOCKOMMYECKMe: AnvHa 3Town
KNeTkM y yenoseka coctasnset 50—70 MkMm.

CTpoeHue cnepmarto3ounga

Cnepmarto3ouna, UMeET FOMOBKY, LIEKY, MPOMEeXYTou-
HbIiA OTAEN ¥ XBOCT B BUAE XryTuka. MouTy BCsi rosioska
3arnonHeHa SapoMm, KOTOPOe HECET HAaCNEACTBEHHbI MaTe-
pvian B BuAE XpomaTuHa. Ha nepegHem KOHLEe rosioBku (Ha
ee BepLUVHE) pacnonaraeTcs akpocoma, kotopasi npef-
cTaBnsieT co60i BUAOU3MEHEHHbIN KOMMIEKC [onbaXu.
3aeck npoucxoauT o6pasoBaHue rmanypoHuaassl — dep-
MEHTa, KOTOPbI CNOCO6eH pacLLenssiTb Mykonoamcaxa-
puapl obonoyek aruekneTku. B weike cnepmarto3ovaa
pacrnosnoxeHa MATOXOHIPUS, KOTOpPasi MEET CrpasibHoe
cTpoeHne. OHa Heobxoanma Ans BbIpaboTKU aHepruu,
KOTOpasi TPATUTCS Ha aKTUBHbIE BVXKEHUS ciepMaTto3onaa
Mo HanpaeneHuio K sinueknetke. O6onouka cnepmarTosonaa
MMeeT creLmbrieckre peLLenTopbl, KOTOPbIE Y3HAIOT XUMU-
Yeckne BeLeCTBa, BblaensiemMble anuekneTkon. Noatomy
crnepmMato3oufpl YesoBeka CroCOGHbI K HarpaBieHHOMY
ABVXXEHWNIO NO HanpaB/ieHUNIO K aLekneTke (3To HadbiBa-
€TCsl NMOJIOXUTENBHBIM XEMOTaKCUCOM).

mBeLLLeCTB (Hanpumep, 6apbutypaTtos). B nonepey-
HO-M0J10CaTON MyCKynaType KaHasbLibl Y LIMCTEPHBI

rnaakoi 3MC AenoHNPYIOT NOHbI KanbLWS.

Komnnekc Monbmxu

MnactuHyaThbIi KoMnnekc MonbaXn — 3T0 YNaKkoBOYHbIV
ueHTp knetku. MNpeactasnseT coboit COBOKYMHOCTb ANK-
TNOCOM (OT HECKOJIbKUX OECATKOB A0 COTEH U TbICAY Ha
OOHy kneTky). AAMkTnocoma — cronka u3 3—12 ynno-
LLIEHHbIX LIMCTEPH OBasbHON (OPMbI, MO KPasim KOTOPbIX
pacnonoxeHbl Menkve ny3blpbky (Be3nkysbl). Bonee kpyn-
Hble PacLUMPEHUst LMCTEPH AAl0T Bakyosv, coaepxaluve
pe3eps BOAbl B KIETKE M OTBEYAIOLLIME 3a MnoadepxaHve
Typropa. [nacTuHyaThlil KOMMAEKC AaeT Havano cekxpeTop-
HbIM BaKyoJIsiM, B KOTOPbIX COAEPXAaTCs BeLecTsa, npes-
Ha3Ha4eHHble AJ15 BbiBOAA U3 KNeTKW. Mpu 8TOM NpocekpeT,
MoCTynaioLwyMii B BaKyosib U3 30HbI CUHTE3a, (AMC, muTo-
XOHZPWK, PUBOCOMBI), NMOJBEPraeTCsi 34€Cb HEKOTOPLIM
XMMUYECKUM NPeBPALLEHNSIM.

Komnnekc lonbakun aeT Havano nepBuYHLIM IM30COMaM.
B AvikTMoCoMax Taioke CUHTE3MPYIOTCS Noancaxapuapl, M-
KOMpoTenabl U MUKOAUNUAbI, KOTOPbIe 3aTeM MAYT Ha
NOCTPOEHVE LMTOMNNa3MaTnieckx MeMmopaH.

X035IMHa 1 BOCMPOM3BOAUTCS BMECTE C Heit. Tak no-
ABNAIOTCA HOBblE BUPYCHble JHK. Bce npoueccsl,
npoTekaioLme B KjieTke, 3aMeJISIoTCSs, KieTka HaunHaeT
paboTaTb Ha BOCMPOM3BOACTBO BUpyca. Tak Kak BUPYC
SIBSIETCS OO6AUraTHLIM Mapas3vuToM, TO /S ero XU3Hu
Heobxoamma KNneTka-xo3amH, No3TOMYy oHa He norvbaeTt
B NMpoLecce pa3MHOXeHWsi Bupyca. Mmbenb knetkn npo-
MNCXOOUT TOJIbKO NOCJie BbiXOA4a U3 Hee BUPYCHbIX 4aCTULL.
PeTpoBupyc, obecneuvsaroLLme 06paTHyI0 TPaHCKpUN-
uuio: Ha matpuue PHK cTpouTcsa ogHouenoyeyHas mone-
kyna OHK. 13 cBoGOAHbIX HYKNEOTUAOB AOCTPaVBAETCS
KOMMNJieMeHTapHasa uenb, KoTopas 1 BCTpanBaeTCA B re-
HOM KneTku-xo3amHa. C nonyvenHort JHK nhdopmaums
nepenuceiBaeTca Ha monekyny n-PHK, Ha maTtpuue koTo-
POt 3aTeM CUHTE3VPYIOTCS Genku peTpoBupyca.
Bakrepuodaru
370 BMpYCHI, NapasuTupylowyve Ha 6aktepusx. OHu
nrpatoT 60nbLUYi0 PO/ib B MEAULMHE U LUMPOKO NpuMe-
HSIIOTCS! NPV NIEYEHNN THOMHBIX 3a60/1€BaHWM, BbI3BaHHbIX
cTadunokokkamun 1 ap. feHeTUHecknin matepuan Haxo-
[MTCsiB rosioBke 6akteprodara, kKoTopasi CBepxy nokpbi-
Ta 6enkoBoit 060104KOM (Kancuaom).Mx dyHkums — y3Ha-
BaTb CBOV BWA, GAKTEPWiA, OCYLLECTBNISTb NPUKPETIEHNe
dara k knetke. MNocne npukpennenns OHK BblioasnnsaeTcs
B GakTeprasibHyIO KIETKy, @ 060/104KM OCTAIOTCS CHaPYXW.
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OnnogoTBOPEHNE — 3TO MPOLECC CAUSIHUS MOMOBbIX
KneTok. B pesynsrate onnopoTBopeHus obpasyeTcs -
JlouaHas KeTka — 3UroTa, 3T0 Ha4asibHbI 3Tan pasBuTus
HOBOro opraHuama. OnnofoTBOPEHUIO NPEALLECTBYET Bbl-
[eneHve NnonoBbIX NPOAYKTOB, T. €. oceMeHeHue. Cylue-
CTBYET ABa TWMNa OCEMEHEHUSI:

1) HapyxHoe. MonoBble NPOAYKTbI BbIAENSIOTCA BO BHE-
LUHIOIO Cpeay;

2) BHyTpeHHee. Camel, BbiAENSET MONoBble NPOAYKThbI
B MOJIOBbIE MYTW CAMKMU.

OnnoaoTBOPeHUe COCTONT 13 TPEX NOCNen0BaTENbHbIX
cTaguii: cONVXeHUst rameT, akTUBALMU AWLEKNeTKH,
CNUSAHUSA raMeT (CUHramMmnmn), akpOCOMHO peakLmi.

ConuxeHune rameT

O6yCcnoBNEHO COBOKYMHOCTLIO (HakTOPOB, MOBbLILLIAID-
LMX BEPOSATHOCTb BCTPEYN rameT: NONOBOW aKTUBHOCTbLIO
CcaMLOB U CaMOK, U3ObITO4YHOV NPOoAyKLMel crnepmarto-
3010B, KPYMHBIMIU pa3MepaMu SNLEKNETOK, BblaeneHne
rameTamu raMoHOB (cneumduyeckmnx BewecTs, Cnocot-
CTBYIOLLX COMMXKEHUIO M CAINSIHWIO NONOBbIX KNETOK). Ait-
LiekeTka BblAENsieT TMHOraMOHbl, KOTOPbIe 06YCOBAM-
BAIOT HamNpaBJIEHHOE [ABUXEHVE K Heli cnepMaTo3onaoB
(xemoTakcuc), a cnepMaTo3ouabl BblAENSIOT aHapora-
MOHBbDI.

AKPOCOMHas peakLyisi — 3T BbIGPOC NPOTEONNTUYECKUX
$epMeHTOB, KOTOPblE COAEPXKATCS B aKpOCOME cnepma-
To30MAaa. Mog uX BAUSIHUEM MPOUCXOOUT PaCTBOPEHWE
060n04eK ANLEKIETKN B MECTe HanbOobLIEro CKOMIeHus
cnepmarto3onaoB. CHapyXu 0Oka3biBaeTCs y4acToK LTO-
nnasmbl SALEKNETKN, K KOTOPOMY NPUKPENISETCSH TONbKO
OJVH U3 crnepmaTto3onaos. Mocne 3Toro nnasmartnyieckve
mMemOpaHbl ANLEKIETKU 1 CrepmMaTo3onaa CavBaloTcs,

LEE] 15. Nonosoe pasamHoxenue. Ero suael,
ponb. HeTunuyHoe nonosoe
pasMHoOXeHue

MonoBoe pasmMHOXeHe BCTPEYaETCst B OCHOBHOM Y BbICLLIMX
OpraHyN3moB.

I'Ipvl NOJSIOBOM Pa3MHOXEHUN NOTOMCTBO reHETUYEeCKu OT-
NN4aEeTCs OT CBOMX poamTenei, Tak kak Mexay poauTensMm
NPONCX0ANT OOMEH FreHeTUHecKon nHbopmaumen.

OCHOBOI1 NOSIOBOrO Pa3MHOXeHUs siBnseTcs Melios. Po-
LUTENSIMU SBNSIOTCS ABE 0COOM — MYXCKasi 1 XeHcKas,
OHU BbIpabaTbIBAOT Pa3HbIE MOOBbIE KINETKU.

MonoBoe pa3amMHOXeEHVIe OCYLLECTBISETCA Yepes raMeTbl —
nosioBble KIETKW, UMEIoLLME ranionaHbili Habop XPOMOCOM
1 BbIpabaThIBAIOLLMECS B POOUTESLCKMX OpraHuamax. CnvsHie
POAUTENBCKUX KETOK NPUBOAUT K 06PA30BaHUIO 3Ur0TbI, U3
KOTOpOV B JanbHeiweM o6pa3yeTcsi opraHvM3mM-noTOMOK.
MonoBble KNeTk 06Pa3yIoTCA B FOHAIAX — MOJIOBbIX XEeNe3ax.

Mpouecc 06pa3oBaHUs MOSOBLIX KNETOK Ha3biBaeTCst
rameToreHe3om .

Ecnv mMy>xckyie 1 keHckue raMmeTbl 06pasyloTcs B OpraHusme
0fHOI1 0CO6W, TO ee Ha3bIBaOT repMadPOANTHON.

Buabl N0N0OBOro pasMHOXeHUs

1. Mpy KOHBIOraLMK CrieLnanbHbIe MOJOBbIE KIETKU (Mo-
noBble 0co6K) He o6pasytoTcs. Mpu 3TOM MMelTcs aBa
faapa — Makpo- ¥ MUKPOHYKeyc. Mpy 3TOM MUKPOHYKNIEYC
CHayana OenuTcs MMToTudecku. U3 Hero dopmupyioTcs
CTauuoHapHOe U MUrprpytoLLiee Sapa, MeloLLme raniouna-
HbIli HaBop XpomocoM. 3atem ABe KneTku convxatoTes,
MeXay HAMK 06pa-3yeTcsi NPOTONIa3MaTN4eCcKnii MOCTUK.
Mo HemMy NPoMCXOANT NepeMELLEHNE B LMTOMNIa3mMy napT-
Hepa MUIPUPYIOLLIEro Aapa, KOTOPoe 3aTeM CNBAETCs CO
cTauroHapHbIM. DOPMUPYIOTCS 0BbI4HBIE MUKPO- 1 MaKpPO-
HyKeyCbl, KneTkn pacxogsatcs. Mpu 3ToM npouecce He
NpoVCXOAVT YBENIMYEHNS KonnyecTsa ocobel, a MPoncxo-
AMT 0OMEH HacneacTBeHHOV MHbOpMaUMe.

pa3mMHOXeHue, ero posib u Gopmbl

Pa3MHOXeHne — yHMBepCaslbHOe CBOWCTBO BCEX XM-
BbIX OPraHM3MOB, CMOCOGHOCTb BOCMPOU3BOAUTL cebe Mno-
N06HbIX. C ero NoMoLLbIO MPOVCXOAUT COXPaHEHNE BO Bpe-
MEHU BUAOB 1 XW3HW B LiENOM. Xn3Hb KIETOK, HAMHOrO
KOPOYe XV3HM CaMOro OpraHv3amMa, No3TOMy ero CyLecTBO-
BaHWe NOAAEPXMBAETCS TONIbKO 32 CHET PA3MHOXEHUS Kie-
Tok. Pasnuyatot aga cnocoba pa3mHoxeHus — 6ecnonoe
1 nosnoBoe. MNpr 6ecrnosomM PasMHOXEHUN IABHBIM KIETOY-
HbIM MexaHVN3MOM, 06ecneymBaloLLYIM YBEIMYEHE Yncna
KNeToK, SBNsSieTCs MUTO3. Poautenem siBaseTcst ogHa
0Cc06b. [OTOMCTBO NPeacTaBnseT COGOM TOYHYIO FreHeTH-
4eCKyIo KONuIo POAMTENLCKOro MaTepuana.

1. Buonoruyeckas posib 6ecrnosoro pasaMHoXeHus

MoppepxkaHne NPUCNOCOBGIEHHOCTM YCUMBAET 3HaYe-
HWe CTabUNN3MPYIOLLLEEr0 eCTECTBEHHOIo 0T6opa; obecne-
4MBaeT GbICTPbIE TEMMbI PA3MHOXEHUS; UCMONb3YeTCst
B NPaKTUYECKON cenekummn.

2. ®opmbl 6ecnonoro pasamMHOXeHUs

Y 0AQHOKJIETO4HBIX OPraHN3MOB BbIAENSIIOT CieayoLme
$opMbl GECTNONOrO PA3MHOXEHWS: AeNEeHNe, SHOOTOHUIO,
LUIM3OrOHUIO 1 MOYKOBaHVE, Cnopoobpa3oBaHue.

JAeneHune xapakTepHo Ans amebbl, UHDY30pUK, XryTn-
KoBble. CHayana NpoMcxoauT MUTOTUYECKOE AeneHue
sapa, 3aTeM uuTonnasMa AenuTcs nononam sce Gonee
yry6nsioLLeicst nepeTskoii. Mpu aTom foyepHue KneT-
KW nonyyalT NpuMepHO 0aMHakoBOe KOJIM4YeCTBO LNTO-
nna3mbl U OPraHOUAOB.

BHAOroHUs (BHYTPEHHEE NoYKOBaHME) XapakTepHo ANist
ToKkconnaamel. Mpy 06pa3oBaHUK ABYX AOHEPHMX 0COGEN
MaTepuHcKas AaeT Nnllb ABYX MOTOMKOB. Ho MoXeT 6biTb
BHYTPEHHEe MHOXECTBEHHOE MOYKOBaHWE, YTO MPUBEAET
K LWNA30roHUNn.

16. )KN3HEHHbIV UMK KNeTKU.
MonsaTue, sHayeHue n pasbl

JKn3HEeHHbI LMK — 3TO BPEMS CyLLIECTBOBAHNS KNETKN OT
MOMeHTa ee 06pa30BaHVs NyTeM JeNeHns MaTePUHCKO
KIETKM 10 COBCTBEHHOrO JIE/IEHNs Ui €CTECTBEHHOM rnbenu.

Y KNEeToK CNOXHOro opraHnsmMa (Hanpumep, YenoBeka)
SKM3HEHHbIV LMK KNETKN MOXET ObiTb Pa3inyHbIM. Bbico-
KOCMeunanM3vpoBaHHble KINeTKU (3pUTPOLMTLI, HEPBHbIE
KNETKW, KNETKM NOonepeyHo-nonocaTon MyckynaTypbl) He
Pa3MHOXAIOTCS. VX XU3HEHHBIN LKST COCTOUT U3 POXAE-
HVISI, BbIMNOJIHEHUS NpeHa3Ha4YeHHbIX GYHKUWA, rnbenn
(retepokartanuTn4eckon uHtepdassl).

BaXXHeMLLIMM KOMMOHEHTOM KJIETO4HOTO LKA SIBSieTCS
MuToTUYeckuin (nponudepartuBHbiin) umkn. OH npeacTa-
BAsieT COBOI KOMMMEKC B3aMMOCBSA3aHHbBIX 1 COMNacoBaH-
HbIX SIBfIEHWI BO BPEMSI AENEHUS KIETKU, @ TAIOKE A0 U Nocrne
Hero. MUTOTMYECKMIA UMK — 3TO COBOKYMHOCTb MpoLec-
COB, NPOUCXOASALLMX B KIETKE OT OAHOMO AeneHus 1o cne-
ZyIOLLIEro 1 3aKaHYMBAIOLLMXCS 06pa30BaHNEM ABYX KIIETOK
cnepyoLei reHepaummn. Kpome aT1oro, B NOHATUE XKU3HEH-
HOMO LyKNa BXOAST Takke Nepuog, BbINONHEHWS KIETKOW
CBOVIX PYHKLMIA U NeproAabl NOKOS.

MuTO3 — 3TO OCHOBHOI TUN AENEHVS COMaTU4ECKNX
aykapuoTuyecknx knetok. lNpouecc aeneHvs BkaloYaeT
B cebsi HECKOMbKO MocnefoBaTesbHbIX $as 1 npeacTas-
nseT coboi umkn. Ero npoao/mkMTenbHOCTb pasinyHa u co-
craBnsieT y 6onblumHeTea knetok ot 10 4o 50 u.

O6ecne4nBaeT NPeemMCTBEHHOCTb FEHETU4ECKOro Ma-
Tepviana B psify KINeTok AOYePHUX reHepaLvii; npuBoauT
K 006pa3oBaHWIO KIEeTOK, PABHOLEHHbIX KaK Mo 06bemy,
Tak 1 Mo COAEPXaHMIO reHeTUYECKON MHOPMALIN.

OCHOBHbIe CTaAuM MUTO3a.

1. Pegynnukauus (cCamoydBOeHUE) reHeTU4eCcKom UH-
popmMaLmm MaTEPUHCKON KNeTkn U paBHOMEPHOE pac-
npeeneHne ee Mexay AO4EPHUMU KneTkamu.
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BcTtpeyaeTcs y CnopoBUKOB (MansapuinHoro nnas-

moamsi) n ap. NMponcxoamT MHOrokpaTHoe AeneHne

anpa 6e3 uuTokMHesa. U3 oaHoi kneTkn obpasyeTcs
04eHb MHOTO [I04EPHMX.

MoukoBaHue (y 6akTepuii, APOXOKEBbLIX FPUOOB 1 Ap.).
Mpun 3TOM Ha MaTEePUHCKOW KNIeTKe nepBoHavanbHo obpa-
3yeTcsi HeGonbLon Gyropok, coaepxalluuii aodepHee
aapo (Hykneoup). Moyka pacTeT, 4OCTUraeT pasmepos
MaTepuHCKol 0cobu, a 3aTeM OTAENSETCs OT Hee.

CnopooGpa3oBaHue (y BbICLUMX CMOPOBbLIX PACTEHWIA:
MXOB, MaropPOTHWKOB, MAAYHOB, XBOLLEW, BOOOPOCNEN).
JloyepHuii opraHn3m pasBMBaETCA U3 CNeLMann3npoBaH-
HbIX KNETOK — CMop, COAEepXalluyx rarniouiHsiin Habop
XPOMOCOM.

3. BeretatuBHas ¢opma pa3mMHOXEHUs

XapaktepHa A5 MHOTOKNETOYHbIX OpraHn3mMoB. Mpu
3TOM HOBbI OpPraHM3M 06pPa3yeTcst U3 rpynMbl KIETOK, OT-
[ENSIoWNXCH 0T MaTepPVHCKOro opraHuama. PacTtenus
Pa3aMHOXaIOTCS KITYOHSIMM, KOPHEBWLLAMM, NYKOBULIAMU,
KOPHEKNYOHSAMW, KOPHeriofamu, KOPHEBOM MopoCsbio,
0TBOAKAMM, YepPeHKamu, BbIBOAKOBbIMU MOYKaMU, INCTbS-
MW. Y XMBOTHBIX BEreTaTyBHOE Pa3MHOXEHWe BCTPeyaeT-
Csl y CaMbIX HU3KOOPraHW30BaHHbIX GOPM. PeCHUYHbIE
YepBu JeNISTCA Ha ABe 4acTyu, U B KaX/ION N3 HUX BOCCTa-
HaBNMBAIOTCS HELOCTaIOLME OpraHbl 3a CYET Heyrnopsi-
[04YEHHOr 0 AeneHus keTok. KonbyaTble Y4epBu MOryT BOC-
CTaHaBNMBaTb LIENbI/i OPraHn3M 13 OLHOIO YeHMKa. ATOT
BUJ, [leSIeHNS NIeXUT B OCHOBE pereHepaLmm — BOCCTaHO-
B/IEHUS YTPAYEHHbIX TKaHel 1 yacTel Tena (y Konb4aTbix
yepBeid, alepuL, canamaHap).

m 2. MUTOTMYECKUIA LIMKJT COCTOUT M3 HETbIPEX NOC-
nepfoBaTesibHbIX NepUoAO0B:

1) npecuHTeTnyeckas (G1). MoeT cpady nocne genexuns
knetkn. Cuntesa OHK eLue He npoucxoamTt. Knetka ak-
TMBHO pacTeT B pa3mMepax, 3anacaeT BELLEeCTBa,
Heobxoaumble ans genexus. MpoucxoanT aenexHve
MWUTOXOHZPWI 1 Xxnoponnactos. BoccTaHasnmsatoTcst
YyepTbl OpraHu3aumm nHTepdasHoOl KNeTkn nocne
NpeaLecTBYIOLLEro AeeHus;

cuHTeTUYeckas (S). MpoucxoauT yaBOEHWE FeHeTu-
4yeckoro matepuana nytem pennvkauun JHK. B ntore
obpasyioTcs [ABe WOEHTWUYHble ABOVHbIe cnupanu
JAHK, kaxpas n3 KOTOpbIX COCTOUT U3 OAHOM HOBOW
n ctapoii uenn AHK. Konnyectso HacneacTBEHHOro
MaTepvana yasavsaetcsi. Kpome aToro, npoponxaer-
cs cunHTe3 PHK 1 6enkos;

noctcuHTeTnyeckas (G2). JHK yxe He cuHTesmpyer-
Cs, HO MPOUCXOAWT UCMPAaB/EHNE HeJ04eToB, JOMy-
LLEHHbIX MPU CUHTE3e ee B S nepuof (penapaums).
Takxe HakaniMBalOTCs SHEPrUs U NuTaTesNbHbIE Be-
wecTsa, npopomkaetca cuHted PHK n 6enkos (npeu-
MYLLIECTBEHHO SEPHbIX).

S 1 G2 HenocpeACTBEHHO CBA3aHbI C MUTO30M, NO3TOMY
VX VHOTJA BbIAENAIOT B OTAENbHbIN Nepyog, — npenpodaay.

Mocne aToro HacTynaet COGCTBEHHO MWUTO3, KOTOPBLIV
COCTOUT 13 yeTbipex das.

r

L

imoﬁpasyemﬂ uMTONNa3MaTUYECKUA MOCTUK, CIu-

BalOTCS LMTOMIa3mbl 06enx NonoBbIx kneTok. Ja-
nee B LMTONNA3My ANLEKIETKU NPOHUKAIOT IAPO U LIEH-
TpWOb CiepMaTo30naa, a ero MembpaHa BCTpavBaeTCs
B MemGpaHy siiLekneTkn. XBocToBasi 4acTb CMepMaro-
30142 OTAENSAETCS U paccachbiBaeTcs.

AKTMBaLMSA SMALEKIETKN NPOVUCXOAUT B Pe3yNbTaTe KOH-
TakTa ee CO Crnepmarto3ouaoM. MimeeT MecTo KopTu-
KanbHas peakuus, 3almMLLaoLLas SiLeKneTky oT Noanc-
nepmuu.

B siluekneTke namensiercs obmeH BellecTB. 3aBep-
LaeTCs aKTUBALMSA SLEKNeTKN HaYaioM TPaHCIISILIMOH-
Horo aTana 6uocuHTesa 6enka.

CnusiHue ramet

B T0 Bpemsi Kak B afiLekneTke 3aBepLuaeTca Menos, 5apo
MPOHWKLLIErO B Hee criepmartosonaa npuobpeTaeT apyrom
BWA, — CHayana uHtepdasHoro, a 3ateM n npodasHoro
sapa. 9opo crnepmarto3omaa NpeBpaLLaeTcs B MyXCKOM
NpOHykKneyc: B HeM yasaueaeTcs konudectso JHK, Habop
XPOMOCOM B HEM COOTBETCTBYET N2C (COAEPXKUT raniova-
Hblli HAGOP PeaYNANLIMPOBaHHBLIX XPOMOCOM).

[Mocne 3aBeplueHMa Melo3a s4po npesBpallaeTcs
B JKEHCKUI MPOHYKNEYC U TaKkKe COAEPXUT KONMYECTBO
HacneACTBEHHOrO MaTepuana, CoOOTBETCTBYIOLLEee N2C.

O6a npoHykseyca npoaesbIBaioT ClOXHbIE NepemMelLe-
HUSt BHYTPU Oyaylieli 3UroThl, CONMXAlOTCA 1 CAVBAIOTCS,
06pasyst CUHKaPWOH (COAEPXUT OUNAOUAHbIA HAGop Xpo-
MOCOM) € 06LLein MeTadasHO NNaCTUHKON. 3aTeM hopmum-
pyeTcs o6Luias MembpaHa, BO3HMKAET 3uroTa. lepsoe Mu-
TOTMYECKOe [eNeHVe 3UroTbl MPMBOAUT K 06Pa3oBaHIo
[BYX MePBbIX KNIETOK 3apogpiLua (61actomepos), Kaxaas n3
KOTOPbIX HECET ANMNONAHBIN HAGOP XPOMOCOM 2n2C.

@ 2. Mpv konynsiumMm (y NPOCTeNLINX) NPONCXOANT
o6pa3oBaHMe NOJIOBbIX ANIEMEHTOB M MX MonapHoe

cnuaxuve. Mpu aToM ase ocobu npuobpeTatoT NonosbIe

Pasnnyvisi N NOJIHOCTBLIO CNMBAIOTCS, 06pa3ys 3UroTy.

Paanuuus Mexay rametamm B npouecce 3BoJioLn

WU3oramus, Koraa nosiosble KIETKM eLLle He MMeloT and-
depeHUMpoBku. Mpu fanbHeliLeM YCIoXHeHUN NpoLec-
Ca BO3HMKAET aHU30raMmsi: MyXCKUE U XXEHCKUE rameTbl
pasnnyaloTcsl, a KOIMYECTBEHHO (y xnamuaomoHas). Ha-
KOHeL, Y BOAOPOC/M BOSIbBOKCA HOMbLLAs ramMmeTa CTaHo-
BUTCS HEMOABWXHO 1 CaMOW KPYMHOW 13 BCEX ramerT.

HeTunuyHoe nonosoe pasMHoOXeHue

MapTeHoreHes — foyepHUe OpraHn3Mbl Pa3BMBalOTCS
13 HEOMNIOA0TBOPEHHbIX ANLIEKNIETOK.

3HauyeHue napTeHoreHesa:

1) pa3mHOXeHne BO3MOXHO NpU Peakmnx KoHTakTax pas-
HOMOoJbIX 0CO6eit;

2) pe3ko BO3pacTaeT YMCIEHHOCTb NOMySALUM;

3) BCTpeyaeTcsi B NMOMyNsiLMsIX C BbICOKOW CMEPTHOCTbIO
B TE€YEHWEe OAHOro Ce30Ha.

Buabl napTeHoreHe3sa:

1) obnuraTHblii (06513aTeNbHbIN) NapTEHOreHe3;

2) UMKNNYECKUNiA (CE30HHbIN) NapTeHOreHes;

3) dakynbTaTMBHbIN (HE0OS3aTENbHbIN) NAPTEHOreHes.

BbloensioT Takke eCTECTBEHHbI N UCKYCCTBEHHbIV
napTeHoreHes.

MHoreHes. Cnepmarto3ouns, NPOHVKaeT B ANLIEKNETKY
1 N1Lb CTUMYNMPYET e pa3BuTue. S4po cnepMaTo3om-
Aa Npvi 3TOM C iAPOM SINLIEKIETKN HE CIMBAETCS.

AnpporeHes. B pa3suTun 3apofplllia y4acTByeT MyX-
CKOE 10, MPUBHECEHHOE B AVLIEKNETKY, @ AP0 AnLeKneT-
KN NPV 3TOM rMMBHET. AuekneTka AaeT Nvllb NUTaTenbHble
BELLLeCTBa CBOEM UMToMnNa3mbl.

MonnamGpuonus. 3urota (3MOPUOH) AeNnTCsa Ha Hec-
KOJIbKO YacTen 6ecrnosibiM crnocobom, kaxaas 3 KOTopbIX
pa3BMBaETCS B CAMOCTOSITE/bHbIV OPraHn3M.
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[lenexuve kneTku BKIOYaEeT B cebs ABa aTana — aene-
HWE sapa (MUTO3, UK KapuoKMHe3) 1 AeNeHne LUTo-
nnasmebl (ULMTOKMHES).

MuTO3 COCTOUT U3 YeTbIPEX NocefoBaTeNbHbIX Pas.

da3bl MUTO3a:

1) npoda3sa. LleHTpnonu KNeToyHoro LeHTpa Aensitcs
1 PacxofsiTcst K NPOTUBOMOIOXHBLIM MOMIOCaM KIETKH.
N3 MukpoTpyBouek o6pasyeTcsi BEpeTeHO AeneHus,
KOTOPOEe COeAVHSIET LIEHTPMOSM Pa3HbIX NOMIOCOB. B Ha-
vane npodasbl B KIETKE eLe BUAHbI SAPO U SAPLILLKK,
K KOHLLy 3Tl a3bl saepHas 060104ka pasaenseTcs Ha
oTaenbHble dparmMeHTbl. HaunHaeTcs KoHaeHcauus
XPOMOCOM: OHV CKPY4MBAIOTCS, YTOJILLAIOTCS], CTaHO-
BSITCA BUAVMbIMW B CBETOBOW MUKpOCKOM. B upTonnas-
Me YMeHbLLIAeTCs KONMYECTBO CTPYKTYP LIEPOXOBaTow
3lMC, pe3Kko CoKpaLLAeTCst YCNO NOSMCOM;

2) meTtadasa. 3akaHumBaeTcsi o6pa3oBaHue BepeTeHa
Aenenns. KOHoeHCMPOoBaHHbIe XPOMOCOMbI BbICTPaMBa-
I0TCS1 MO 9KBATOPY K/ETkM, 06pasys MeTadasHylo nna-
CTUHKY. MUKPOTPYGOUKM BEpeTeHa AeneHuns NpuKpens-
10TCS K LleHTPOMepamMm, 1N KMHETOXopam (MepBrHHbIM
nepeTsixkam), Kakaon XpOMOCOoMbI. Mocne aToro Kax-
[1ast XPOMOCOMa NPOAOSbHO PACLLENSETCS HA ABE XPO-
MaTuabl (JO4EPHNE XPOMOCOMbI) KOTOPbIE OKa3blBaKOT-
CS1 CBSI3aHHBIMU TOJIbKO B YHACTKE LIEHTPOMEPbI;

3) aHadaza. Mexay AOYEPHMMU XPOMOCOMaMK paspy-
LLIAETCA CBAi3b, U OHM HAYMHAIOT NepeMeLLIaThCs K NpoTu-
BOMOJIOXHBIM MOMIOCaM KIETKY. B koHLie aHadasbl Ha Ka-
AOM MOJIIOCE OKa3biBAETCS MO AUMIOUAHOMY HaGopy
XPOMOCOM. XPOMOCOMbI Ha4MHAIOT JeKOHAEHCMPOBATLCS
1 packpy4MBaTbCsl, CTAHOBSITCS TOHbLLE U AJINHHEE;

19. lameToreHes. NoHaTne, ctapun

lFameToreHes — 9T0 Npouecc 06pa3oBaHNs MONOBLIX
KNeToK. [poTekaeT OH B MOJIOBbIX Xefe3ax — roHaaax
(B IMYHMKAX y CAMOK 1 B CEMEHHVKax y camLioB). lameTore-
He3 B OpPraHn3Me XeHCKo ocobu cBoauTcs K obpasoa-
HVIIO XXEHCKMX MOJIOBbIX KNIETOK (SIMLLEKNEeTOK) M HOCUT Ha-
3BaHVe oBoreHesa. Y 0cobeil MyXCKOro nosa BO3HVKaloT
MY>XCKME MOJNIOBbIE KNIETKM (cnepmaTto3onapl), npouecc
06pa30oBaHst KOTOPbIX HA3bIBAETCS CNePMaToreHe3oMm.

Crapum rameToreHesa

1. Crapua pa3aMmHoxeHus. KneTku, n3 KOTopbix B No-
cneaytoLem o6pasyioTCsi MyXCKUE U KEHCKMNE raMeTbl,
Ha3blBaAOTCS CMEePMaTOroHUsIMU 11 OBOFOHUSIMM COOT-
BETCTBEHHO. OHW HECYT AUMNIONAHBI HAGOP XPOMOCOM
2n2c. MepBrYHbIE NONOBbLIE KNETKM MHOFOKPATHO AENsT-
CA MUTO30M, B pe3ynbTaTe Yero Mx KONNYECTBO CYLLECT-
BEHHO Bo3pacTaeT. CrepmMaToroHnmn pa3MHOXaloTCsl B Te-
4YeHue BCEero PernpoayKTUBHOrO Mepuoga B MYXCKOM
opraHuame. Pa3aMHOXeHVEe OBOrOHUIA MPOMCXOAUT B 3MO-
PVIOHaNLHOM Neproae.

K koHuy 7 mecsua 6osbluas 4acTb OBOLMTOB MEPEXO-
T B npodasy | meroaa.

Ecnu B 0AVHApHOM rannougHoM HaGope KOAUYecTBO
XPOMOCOM 0603HaunTb Kak N, a konuyectso AHK — kak ¢,
TO reHeTu4eckast GopmMyna KIeTok B CTaanm pasmMHOXEHUS
COOTBETCTBYET 2n2C A0 CUHTETUHECKOro NEPUOAa MUTO3a
(koraa npoucxoaut pernukaums JHK) n 2ndc nocne Hero.

2. Ctagus pocTa. KneTku yBeNiMineaioTcs B pasmepax
1 MPEeBPALLAIOTCS B CIEPMaTOLMUTbI M OBOLMTHI | mopsia-
Ka. 9Ta cTagus cooTBeTCTBYeT MHTepdase | meliosa.
BaxHoe cobbiTie 3TOro nepuoja — penavkauus Mone-
kyn AHK npn HEM3MEHHOM Konnyectse XpoMocoM. OHu
nproGpeTaloT ABYHUTHATYIO CTPYKTYPY: reHeTuyeckas
dopmyna KNneTok B 3TOT NEPUOL, BbIMMSAUT Kak 2n4c.

Meit0o3 — 370 BMA AeNEHNs KNETOK, MPU KOTOPOM Mpo-
VNCXOAMT YMEHbLLEHME YMCIIa XPOMOCOM BABOE U MEPEXOL,
KNEeToK U3 gnunnonaHoro CoOCToaHus B ranjiongHoe.

Meito3 npepcrtasnsieT coboi nocnenosatesibHOCTb
ABYX AENEHWNIA.

Craauu meiio3a

MepBoe aenexHve melosa (penykuMoHHOE) NpuBoauT
K 006pas’oBaHMIO M3 AMMIOMAHbLIX KINETOK rarnjiouaHbIX.
B npodaay |, kak u B MUTO3€, NPONCXOANT Cnvpannsaums
XpPOMOCOM. OﬂHOBDEMeHHO rOMOJIOrMYHbIE XPOMOCOMBbI
CONVKAIOTCS CBOVMM OOMHAKOBBIMU y4acTKaMu (KOHbIOr-
pyioT), 06pasys GmBaneHTbl. Mepen BCTyNIeHEM B Meio3
Kavk[asi XpOMOCOMA UMEET YABOEHHbIA FEHETUHECKNIA Ma-
Tepvian 1 COCTOUT U3 ABYX XpOMaTuA, No3ToMy GrBaneHTa
copepxut 4 Hutn IHK. B npouecce ganbHenwwen cnupanm-
3aUMK MOXET MPOUCXOAUTb KPOCCUHIOBEP — MEpeKpecT
rOMOJIOTM4HbIX XPOMOCOM, COMPOBOXAAIOLLMIACS OBMEHOM
COOTBETCTBYIOLLMMUN y4aCcTKaMn Mexay Ux Xxpomatungamu.
B metadasze | 3aBepaetca popmMmpoBaHue BepeTeHa
[EeneHusl, HUTU KOTOPOro NPUKPENASIOTCs K LIeHTpoMepam
XPOMOCOM, 0ObEANHEHHBIX B OMBANEHTLI TAKUM 06pasomMm,
YTO OT KaXA0M LEHTPOMEPbI MAET TONbKO OAHA HUTb K OA-
HOMY 13 NONIOCOB KNeTkn. B aHadase | xpomocombl pacxo-
OATCS K MOJIOcaM KIeTKu, npy 3TOM Y Kaxzaoro nosnoca
0Ka3blBaETCA ranionaHbli HAopP XPOMOCOM, COCTOSLLMIA
nx OByx xpomatua. B Tenodase | BoccTaHaBnnsaeTcs
snepHas 060/104Ka, MOC/E Yero MaTepyHeKas KieTka AeuT-
Csl Ha [iBe Jo4epHue.

BTopoe aeneHvie melio3a HaumMHaeTcs cpady nocne nep-
BOrO M CXOZHO C MWTO30M, OJHAKO BCTynailolme B Hero
KNETKN HECYT rannovaHblii Habop xpomocom. MNMpodasa Il no
BPEMEHN O4eHb KOpoTkasi. 3a Heit HacTynaet meTtadasa I,

20. NoHsaTne 06 oHTOoreHese. Craguu.
Tanbl 3MGPUOHANBLHOIO Pa3BUTUS

OHTOreHe3 — 370 NPOLECC MHAVBKUAYAILHOrO Pa3Bu-
Tnsi 0COBM OT MOMeHTa 06pa30BaHMs 3UrOTbl NPU NOMOo-
BOM Pa3MHOXEHUM IO KOHLLA XU3HU.

OHTOreHe3 AensT Ha Tpu nepuopa:

1. [LlopenpoAYKTUBHBIA Neprof, xapakTepusyeTcs He-
CMNoCcoBHOCTLIO 0COBM K MONIOBOMY Pa3MHOXEHWMIO, B CBS3U
C ee He3peJsiocTbio. B aTOT neprop, NpoMcxoasiT OCHOBHbIE
aHaTomMuyeckme v ¢pusmonormnyeckve npeobpasoBaHus,
PopMuMpyst 3penbiii B MOJIOBOM OTHOLLEHWW OPraHv3M.
B nopenpoaykTuBHbIli neprop, ocobb Havnbonee ysssrma
15t HeGIaronPUSTHBIX BANSHUIA BPUINHECKUX, XUMUYECKUX
1 6ronornyecknx GakTopoB OKPYXAIOLLEV CPEabI.

3TOT Nepuoa, B CBOIO O4epeab, AeNINTCS Ha 4 nepuopa:
1) aMOpUOHaNbHbIN (3aPOAbILLIEBbLIN) NEPUOS ANUTCSA OT

MOMEHTa OMJIOA0TBOPEHUS SNLEKNEeTKN OO BbIXOAA
3apoabla 13 anueBbix 060104eK;
JNIMYMHOYHBIA NMEepuop, BCTPEYAETCS Y HEKOTOPbIX
I'Ipe,D'CTaBVITel'IeVI HMN3WKNX NMO3BOHOYHbLIX XWUBOTHbIX,
3apofpILLN KOTOPbIX, BbIAAA U3 SALEBBIX 06004eEK,
HEKOTOpoe BPeMsi CYLLECTBYIOT, He UMesi BCeX 4epT
3penoii ocobu;
meTamop@ 03 Kak Nepriof, OHTOreHe3a xapakTepusyeT-
Csl CTPYKTYPHBIMU NPeo6pa3oBaHmsiMn 0codu. Mpu aTom
BCMOMOraTesibHble OpraHbl pa3pyLlaloTcs, a NOCTOSH-
Hble OpraHbl COBEPLUEHCTBYIOTCS UM HOBOOGPA3YIOTCS;
I0OBEHUNbHbIN Nepuos. B a10T nepmoa 0cobb NHTEH-
CVIBHO pacTeT, MPOMCXOAMT OKOHYaTebHOEe hOpMMpO-
BaHWe CTPYKTYPbl 1 PYHKLUM OPraHOB U CUCTEM.
2. B penpoAyKTUBHOM nepuoze 0cobb peanvayeT CBOIO
BO3MOXHOCTb K Pa3MHOXEHUIO. B aToT nepvog pa3snutus
OHa OKOH4aTesbHO CHOPMMPOBAHA U YCTONYMBA K Aei-
CTBUIO HEONAronNPUSTHBIX BHELLUHMX HaKTOPOB.
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npy 3TOM XPOMOCOMbI PacnonaralTcs B 9KBaTO-

praNbHOM MIOCKOCTW, 0Bpa3yeTcs BEpeTeHo aene-

Hus. B aHadase || nponcxoaut pasgeneHve LueHTpomep,

M Kaxpas xpomaTuga CTaHOBUTCS CaMOCTOSITENIbHOM

XxpoMocomoi. OTaenveLLvecs Apyr OT Apyra Jo4YepHue

XPOMOCOMbI HAaNpaBJIAOTCS K nosilocam aenexus. B teno-

dase |l nponcxoanT aeneHne KNeTok, B KOTOPOM U3 ABYX

rannongHbIx Knetok obpasyetcs 4 JovepHWe raniouvs-

HbIE KNETKM.

Takum o6pa3om, B pesynbrate Meio3a u3 ogHon au-
NAOVAHON KNeTku 06pasytoTcs YeTbIpe KNeTKMN C rannouns-
HbIM HaBOPOM XPOMOCOM.

B xoae meit03a OCyLIECTBASAIOTCA 1Ba MexaHn3ma pe-
KOMOUHALMW reHeTUYeCcKoro MaTepuana.

1. HenocTosiHHbLIN (KPOCCUMHIOBEP) NPEeacTaBnseT co-
6011 06MEH rOMONOrMYHBIMW Y4aCTKaMM MeXAY XPOMOCO-
mamu. lNpoucxogut B Npodase | Ha cTagum naxuTeHbl.
Pesynbrat — pekoMOMHaLWS annenbHbIX FeHOB.

2. NoCTOSHHBIN — Cny4aliHoe U He3aBUCUMOEe pac-
XOXIAEHNE FOMOJIOMMYHBIX XPOMOCOM B aHadase | meiio-
3a. B peaynbrate rameTbl NoAy4aloT pa3HOE YMCNO XPOo-
MOCOM OTLL0BCKOrO U MaTepPUHCKOrO MPOVCXOXAEHNS.

Buonoruyeckoe sHauyeHue meiosa
1) SIBNAETCA OCHOBHLIM 3TANoOM rameToreHesa;

2) obecneuvBaeT nepeavy reHeTU4ECKon NHdopmaumm
OT OpraHv3ma K OpraHuamy fpu roJioBOM PasmMHO-
XeHnu;

3) JoYepHMe KINeTKN reHeTUYeCcKV He WAEHTUYHbI MaTe-
PUHCKOM 1 Mexzay coboii.

3. MocTpenpoAyKTUBHBIA Neprof, CBA3aH C Npo-
rpeccupyloLLyIM CTapeHeM OpraHuamMa.

3Tanbl 3MGPUOHANIBHOIO Pa3BUTUS

1. MNepBblii aTan aMEPUOHaNLHOro pa3BnTUS — Apobre-
Hue. Mpy 3TOM U3 3UroThl MyTEM MUTOTUHECKOTO AeNieHNst
o6pasyioTcs cHavana 2 kneTku, 3atem 4, 8 u . 4. O6pasyio-
LMeCs KNeTKV Ha3blBAIOTCS 6nacTomepamu, a 3apogpiLLl Ha
3TOI CTagum pas3sBuTus — Gnactynoit. Mpu aTom obLias
Macca 1 06bEM MONTY He YBENINYMBAIOTCS, @ HOBbIE KNETKV
npuobpeTaioT BCe MeHbLUMe pa3mepbl. MutoTuyeckre ae-
JIEHWSi TPOVCXOAST ObICTPO OAHO 3a APYrUM.

2. Mactpynsuusi. B aTo Bpemsi 6nactomepsbl, NpPoaos-
XaloLme GbICTPO AENUTLCS, MPUOOPETAIOT ABUraTESbHYIO
aKTUBHOCTb U MepemeLLaloTca OTHOCUTENBHO APYr Apyra,
popMUPYs CNoM KIIETOK — 3apogplLLeBble MCTKU. [acTpy-
naumsa MOXeT NPOoUCXoauTb nmbo nyTemM mMHBarnHauuun
(BMSIYMBAHMS) UMMUTpaLIMEl OTAENbHBIX KINeTokK, anmbo-
nueit (obpactaHvem), IMBo aenaMmHaumnen (paclienneHmn-
eM Ha [Be NNacTuHKK). PopMMpyeTCst HAPYXHbIN 3apofbl-
LUEBbIV JIMCTOK — 3KTOAEPMA, N BHYTPEHHUI — 3HTOAEpMA.
3aTem HacTynaeT aTan rucTo- 1 opraHoreHesa. Mpu atom
BHavyane o6pasyeTcs 3a4aToK HEPBHOM CUCTEMbI — Helpy-
na. Mocne aToro Ha nepepHeit YacTu Tpyokn hopMmUpyeTcs
3a4aToK rONIOBHOIO MO3ra 1 OPraHoB YyBCTB, @ U3 OCHOBHOW
4acTu TPyOKV — 3a4aTOK CMIMHHOrO Mo3ra v nepudepuye-
CKOW HEepBHOW cuCTEMbI. Kpome Toro, 13 sKToaepMbl passu-
BAETCS1 KOXa 1 ee Npon3BOAHble. DHTOAEepMa JAeT Havaso
opraHam AbixaTesibHON 1 nuweBapuTensHol cuctem. M3
Me304epMbl GOPMUPYIOTCS MbILLIEYHAS!, XPsiLLeBast U KOCT-
Has TKaHb, OpraHb! KpOBeHOCHOVI n BhlﬂeﬂMTeﬂbHOVl cucTem.

4) Tenodasa. XpOMOCOMbI MOHOCTLIO AeChMpain-

3yl0TCS, BOCCTAHABAMBAETCA CTPYKTypa sApbillek

1 MHTEPdA3HOro SApa, MOHTUPYETCS siaepHas Memopa-

Ha. PaspyliaeTcs BepeTeHo aenexuns. NpovcxoauT um-

TOKUHE3 (neneHve uutonnasmel). HaumHaeTcs o6pa3o-

BaHWE B 3KBATOPWAsIbHOW MIOCKOCTU NEePeTsiKKY,

KoTopasi Bce 6onee yrnybnsieTcs v B KOHLE KOHLIOB Non-
HOCTBIO A€NNT MaTEPVHCKYIO KIIETKY Ha [iBe [Jo4epHMe.

HeTtunuyHbie popmbl MuTO3a

1. AMMTO3 — 3TO NpsiMoe aenexuve sapa. Mpu atom
coxpaHsieTca mopdonorus sapa, BUAHbI SOPbILLIKO
1 saepHast MembpaHa. XpOMOCOMbI HE BUHBI, U UX paB-
HOMEPHOro pacnpefeneHuns He NPOUCXoauUT. 9Apo ae-
JINTCS Ha ABE OTHOCUTESIbHO paBHble YacTn 6e3 06pa3o-
BaHVsi MUTOTUYECKOO annapara.

2. dHpomuTol. lpu aTOM TMNe peneHus nocne
pennukaummn JHK He nponcxoaut pasaeneHms XxpoMocoM
Ha [Be jo4epHMe XxpomaTuabl. 3TO NPUBOIUT K yBeNnye-
HUMIO YMCna XPOMOCOM B KIeTKe UHOTAA B AECATKM pa3 no
CPaBHEHWIO C AVMNIONAHBIM HABOPOM. Tak BO3HMKAIOT MO-
NUNIOUAHBIE KNETKN.

3. MonuteHusa. MponcxoonT KpaTtHOE yBENMYEHUNE
copepxanus JHK (xpoMoHeM) B xpoMocomax 6e3 ysenu-
YeHVsi CoAepPXaHUs cammx XpoMocoMm. Mpu aTom Konm-
4eCTBO XpOMOHeM MoxeT gocturate 1000 1 6onee, xpo-
MOCOMbI MpPY 3TOM NPUOBpPeTaloT rMMraHTckue pasMepsbl.
MNpy nonuTeHun BbiNagaloT BCe ¢asbl MUTOTUYECKOTO
LuvKkna, KpoMe penpoaykumm nepBuyHbIX HuTen JHK.

3. Ctapus cospeBaHus. [povcxopsT aBa nocne-
[0BaTeflbHbIX AeNeHns — peayKUMOoHHoe (Meinos 1)
1 SKBaLMOHHOe (Mein03 |l), KoTopble BMECTE COCTaBNSIOT
meio3. Mocne nepeoro genexuns (Meinosa l) obpasyoTtcs
cnepmMaTtouuTbl 1 oBouMThl Il nopsaka (C reHeTuyeckon
¢dopmynoin n2c), nocne BTOPOro aeneHns (meiosa Il) —
cnepmMaTupbl 1 3pesbie anuekneTku (¢ GopmMynon nc)
C Tpemsi peayKUMOHHbIMW TeNbLaMKn, KOTopble nornéarT
1 B MpoLiecce pa3MHOXEHMS He y4acTByloT. Takum obpa-
30M, B pesy/nbrate CTaguv CO3peBaHusi OAMH crepma-
ToumT | Nnopsaka (c popmynoit 2n4c) naet yeTbipe cnep-
maTtuabl (¢ dopmynoi nc), a oanH osouuT | nopsaaka
(c dopmynoit 2n4c) o6pasyeT OfHY 3pENYI0 ANLEKNETKY
(c popmynoi nc) n Tpn peayKUMOHHbLIX TebLa.

4. Ctapua ¢opmMupoBaHUsl, WM cnepMUoreHesa
(Tonbko Npw cnepmartoreHese). B peaynsrate 3TOro npo-
Luecca kaxpgas Hespenasi cnepmartvpa npeepaliaercs
B 3penbiii cnepmartosous, (¢ dopmynoii nc), npuobpertas
BCE CTPYKTYpbl, €My CBOWCTBEHHbIE. S1ApO cnepmatuabl
YNIOTHSETCS, MPOUCXOAUT CBEPXCMPaNM3aLms XpOMOCOM,
KOTOpbIE CTAHOBSATCSI (PYHKLIMOHAIBHO MHEPTHbIMK. Komn-
nekc onbaxu NnepeMeLLaeTcs K 04HOMY 13 MOMIOCOB SApa,
dopmupya akpocomy. K apyromy nosiocy sapa ycrpem-
NAOTCH LEHTPUONN, MPUYEeM OaHa U3 HUX NMPUHUMAET y4yac-
Tvie B pOPMUPOBAHUM XXIyTUKa. BOKpyr XryTvka crnivipasnbHo
3aKpy4mBaeTCs oaHa MUTOXOHOPWS. MoyTtn BCS uuTonia3ma
crepMaTiibl OTTOPraeTcs, MO3TOMY FO/I0BKa CrepMaTo30m-
/12 ee NoHTN He COAEPXNT.
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HacnepoBaHue.
Av- n nonurnépmnpHoe ckpelmBaHme

Hacneposanue — 370 npouecc nepefayn reHetTuye-
CKOWV nHdOopMaLmm B psiAy NOKONEHWIA.

Hacnepnyemblie NpusHaku MOryT 6biTb ka4eCTBEHHLIMU
(MOHOrEHHbIMW) U KOMYECTBEHHBIMU (MOJIUTEHHBIMN).
KayecTBEHHble MpW3HakW NpeAcTaBfieHbl B NOMyNsALMK,
HeOGObLUMM YMCIIOM B3aMMOWCKIIOHAIOLLMX BapUaHTOB.
KayecTBeHHble Npu3HaknM HAcNeaylTcs Mo 3akoHam
MeHpensi (MeHaenupyloLme Npu3Hakm).

KonnyectBeHHble NPU3HaKu NpeAcTaB/eHbl B Nonyns-
LI MHOXECTBOM a/IbTEPHATVBHBIX BAPUAHTOB.

B 3aBMCUMOCTV OT flOKanM3aumMn reHa B XpoMOCOMe
1 B3aVIMOAEVICTBIS a/iIefbHbIX FEHOB Pa3nyaloT:

1. AYTOCOMHbI TUN HacneposaHus. PaznuyaiotT nomm-
HaHTHBbI, PELLECCUBHbINA 1 KOAOMUHAHTHbIA ayTOCOMHBbIV
TUN HacNenoBaHMs.

2. CuenneHHblii ¢ NOI0BLIMM XPOMOCOMaMMU (C MOIOM)
TMN HacnepoBaHusa. PasnuyailoT X-cuenneHHoe (omu-
HaHTHOe NGO peLlecCUBHOE) HacnenoBaHue u Y-cuen-
NeHHOe HacneoBaHve.

MepBbiii 3akoH Menpens

3akoH eanHoo6pa3uns rmMbpruaoB NepBoro NMokoNeHus,
VI 3aKOH AOMVHUPOBaHMS. Mpy MOHOrMGPMaHOM CKpe-
LLIMBAHVIN FOMO3UTIOTHBIX MO a/IbTEPHATUBHBIM MPU3HAKamM
ocobeit NOTOMCTBO NEePBOro rMGPUAHOIrO MOKONEHUS
eAVHO06PAa3HO MO reHoTUMY 1 heHoTUny.

BTopoii 3akoH MeHaens

3akoH pactuennieHnsi. OH racuT: nocne ckpeLyBaHus
noTomkoB F1 ABYX rOMO3UrOTHbIX poauTenen B nokone-
HuM F2 nabniopganochb pacliensieHve noTtomcTea no
deHoTuny B OTHOWeEHWM 3 : 1 B Cny4ae NoHOro AOMUHU-
poBaHusi n 1:2: 1 Npy HENOSIHOM AOMWHUPOBAHUN.

EEE] 23. HeannenbHeie rexsl. Hacnenosanue
NPU3HAKOB, CLLEMJIEHHBIX C MOJIOM

HeannenbHble reHbl — 3TO reHbl, PACMONIOXEHHbIE
B Pas/IM4HbIX y4aCcTKax XPOMOCOM W KOAMpYoLLme Heoau-
HakoBble 6enku.

1. KomnnemeHTapHoe (L0NONHUTENBHOE) AeNCTBUE
reHOB — 3TO BWA, B3aMMOZENCTBYS HeasesbHbIX FeHOB,
[OMUHAHTHBIE anneny KOTopbIX NPU COBMECTHOM coyeTa-
HUW B reHoTurne 06yCNoBANBAIOT HOBOE heHOTUNMYECKoe
nposiBneHne npusHakos. MNpu aTom pacluenneHve rubé-
puaos F2 no ¢peHoTmny MoXeT NPONCX0AUTb B COOTHO-
weHnsx9:6:1,9:83:4,9:7, uHorga9:3:3: 1.

2. dnmucTtas — B3aVMOOENCTBNE HeannesbHbIX reHOB,
npy KOTOPOM OJMH U3 HUX nopaensieTcs apyrum. Mopas-
JIAIOLLMIA FeH Ha3bIBAETCS ANMCTATUYHBIM, MOAABIISIEMbIN —
rUMNOCTaTUYHbIM.

Ecnun anucTaTuyHblil reH He MeeT COBCTBEHHOTO heHo-
TUMUYECKOrO NPOSIBIIEHNS!, TO OH Ha3bIBAETCS MHIMOUTO-
pom n o6o3HaqaeTcs GykBol |.

AnucTatnyeckoe B3anMOoAeNCTBUE HeannesbHbIX FeHOB
MOXET 6bITb JOMUHAHTHBIM 1 PELIECCUBHBIM.

3. Monumepua — B3aMOAENCTBME HeannenbHbIX MHO-
KECTBEHHbIX MEHOB, OAHO3HAYHO BAUSIOLLVIX Ha PasBUTUE
0O[HOrO 1 TOrO Xe NpK3Haka; CTerneHb NPOsBIEHNS NPU3Ha-
Ka 3aBMCUT OT KOJIM4ECTBA reHoB. MonMepHbIe reHbl 0603-
Ha4aloTCs OAVMHAKOBLIMU ByKBaMU, @ annenn OJHOro JIOKy-
Ca MMEIOT OMHAKOBbIV HUKHWA MHOEKC.

MonumepHoe B3anMOAECTBME HeannemnbHbIX reHOB MO-
KET ObITb KYMYNSTUBHBIM U HEKYMY/ISITUBHBIM.

Mon opraHn3ma — 3TO COBOKYMHOCTb MPU3HAKOB U aHa-
TOMUYECKMX CTPYKTYP, oBecrneyvBatoLLyx nosioBoi nyTb
Pa3MHOXeHWS 1 Nepeaady HacneACTBEHHOM MHpopMaLmn.

B kaproTune YenoBeka coaepXunTcsi 44 ayTocombl 1 2 no-
N0BbIX XxpoMocoMbl — X 1 Y. 3a pa3BuTHe XEeHCKOro nona

XreHoB. [loMUHUpOBaHue,
KoaoMUHUpoBaHue. MexannenbHas
KoMmnnemeHTauusa. HacneposaHue
rpynn Kposu cuctembl ABO

Mpu B3aMOAENCTBIN annenbHbIX FEHOB BO3MOXHbI pa3-
Hbl€ BapViaHTbl NPOSIBNEHNS NPU3HAKa.

MonHoe poMuHMpoBaHue

OTOo Takol BWA, B3aUMOAEWCTBUS aNfeslbHbIX FEHOB,
npv KOTOPOM NPOSIBIEHNE OOQHOTO 13 annenei (A) He 3a-
BWCUT OT HANM4US B reHoTMNe ocobu apyroro annens (A1)
nretepo3nroTbl (AA1) peHOTUNNHECKN HE OTANHAIOTCS OT
roMO3M1roT no AaHHoMy annento (AA).

B retepoaurotHom reHotune (AA1) annens (A) sBnseT-
Csi BOMUHAHTHLIM. MpucyTcTare annens (A1) Hukak peHo-
TUNUYECKN HE NPOSBSETCS, NOSTOMY OH BbICTYMaeT Kak
PEeLeCCUBHbIN.

HenonHoe noMmuHupoBaHue

OTtmeyaeTcs B ciyyasx, korga GeHoTMn reTeposnrot
CC1 otnuyaetcsa ot deHoTuna romosurotr CC n C1C1
NMPOMEXYTOYHOI CTEeMNeHbio NPOSIBIEHUSA NPU3Haka, T. e.
annenb, oTBevaoLwWwmii 3a GopMmnpoBaHne HoOpMasbHOro
npuaHaka, Haxo4sacb B BOVHOMN f03e y romo3uroTel CC,
NposIBNSETCS CUbHEE, YeM B OAMHAPHOWN A03e Yy reTte-
po3uroTel CC1. BO3MOXHbIE NpU 3TOM reHOTUMbI pasnu-
4aloTCs SKCMNPECCUMBHOCTLIO, T. €. CTEMEHbIO BblpaXeH-
HOCTM Npu3Haka.

KopomuHuposaHue

OTO Takow TMN B3aMMOAENCTBNS annesbHbIX FeHOB, MpK
KOTOPOM Kax/bli1 U3 annenei nposiBnseT cBoe AelcTBre.
B pesynbrate GpopmMmnpyeTcs NPOMEXYTOUHbIA BapuaHT
npu3Haka, HOBLIN MO CPaBHEHWIO C BapuaHTamu, Gopmn-
pyeMbIMY KaXAbIM annenemM no oTAenbLHOCTH.

@ 24. UsmeHuunBoOCTb. NMoHsaTNE, Buabl.
MyTtauum

WU3MeHYMBOCTb — 3TO CBOWCTBO XVBbIX OPraHM3MOB
CYyLLECTBOBATb B PasnyHbIX popmax (BapuaHTax).

Buabl U3aMeH4YMBOCTU

1. HacnepcTBeHHas (reHOTUNMYECKas) UISMEHYMBOCTb
CBsi3aHa C M3MEHEHMEeM CamMOro reHeTU4eckoro mare-
puana.

2. HeHacnepcTtBeHHas (deHoTunnyeckas, mognduka-
LMOHHAs) N3MEHYMBOCTb — 3TO CMOCOBGHOCTb OpPraHv3-
MOB U3MEHSITb CBOM q)EHOTI/II'I noa B/ANSIHUEM Pa3/INyHbIX
dakTopoB. MpuynHO MOANDUKALIMOHHOW N3MEHYMBOCTUN
ABMSAIOTCA U3MEHEHUS BHELLHEe cpeibl 0OUTaHNs opraHma-
Ma Unn ero BHYTPEHHen cpeapl.

Hopma peakuun

3710 rpaHuubl GEHOTUNMYECKON N3MEHUYMBOCTU NMPU3HA-
Ka, BO3HMKalOLWEN noa aencrememM $hakTopoB BHELUHEN
cpenpl. Hopma peakumu no 0gHOMY U TOMY Xe NpU3HaKy
Y Pa3HbIX MHOUBNAOB pas3nnyHa. Pasmax HOPMbI peakuumn
PasINYHLIX NPU3HAKOB TakXe BapbupyeT MOANPUKALMOH-
Hasi U3MEHYMBOCTb B BONBLUMHCTBE C/ly4YaeB HOCUT ajan-
TUBHbI XapakTep, 1 6OMLLUMHCTBO U3MEHEHUIA, BO3HMKLLINX
B OpraHvamMe npu Bo34eiCTBUM onpeaeneHHbix GpakTopos
BHeLLHel cpefpl, SBASOTCA noneaHbiMu. OgHako heHoTu-
nMyeckne N3MEHEHUs MHOTAA YTPA4YMBAIOT NPUCTIOCOGU-
TesbHbIV XapakTep.

KomGuHaTMBHas U3MEHYMBOCTb

CesizaHa C HOBbIM COYeTaHWEM HeU3MeHHbIX reHOB
poavTeneii B reHoTunax noToMcTBea.

dakTopbl KOMBUHATUBHOW N3MEHUYMBOCTM.

1. He3aBucumoe un cnyyaiiHoe pacxoXxaeHue romMono-
'MYHBIX XPOMOCOM B aHadase | meiosa.

2. KpoccuHrosep.

21. 3akoHbl I'. MeHpens. 5( @ 22. BzaumopencTens annesbHbl —l



MexannenbHas KOMMIeMeHTauus
OTO penkuii BUA, B3aMMOLENCTBUS anfienbHbIX
reHOB, NPU KOTOPOM Y OpraHusmMa, reTepo3uroTHOro no
[BYM MyTaHTHbIM annenam reHa M (M1M11), BO3MOXHO
dopmrpoBaHne HopmManbHOro npuadHaka M. Hanpumep,
reH M oTBeyaeT 3a cuHTe3 6eska, MMeloLLEero YeTBepTy-
HYIO CTPYKTYPY 1 COCTOSILLEErO U3 HECKOJIbKMUX OAMHAKOBBIX
nonvnenTUaHbIX Lenei. MyTaHTHbI annenb M1 Bbi3biBaeT
CVHTE3 U3MEHeHHOro nentuaa M1, a MyTaHTHbIA annenb
M11 onpenensietT CUHTE3 APYroi, HO TOXE HEHOPMasIbHOM
nonMnenTUaHoN uenu. BaammopencTeme Taknx N3MeHeH-
HbIX NENTUA0B U KOMMEHCALIMS U3MEHEHHBIX Y4aCTKOB Nput
POPMMPOBaHUM YETBEPTUHHOW CTPYKTYPbl B PEAKVX CIy-
4asix MOXeT NMPUBECTY K NOSIBIEHNIO 6e/ka C HOPMasIbHbI-
MV CBOMCTBaMM.
HacnepoBaHue rpynn kpoBu cuctembi ABO
HacneposaHwve rpynn kposu cuctemsl ABO y yenoseka
MMeeT HekoTopble ocobeHHocTU. Popmuposanue |, ln i
rpynn KpoBM NPOWCXOAUT MO TakoMy TUMy B3anMonewn-
CTBUSI JINIENIbHBIX FEHOB, Kak JOMWHUPOBAaHWE. [EHOTUNbI,
copepxatuve annens |A B roMo31roTHOM COCTOSIHUN, -
60 B coyeTaHum ¢ annenem |0, onpeaensioT popmMmpoBsa-
HUWe y Yenoseka BTOPON (A) rpynnbl KPOBKU. TOT Xe MpuH-
uMn nexuT B oOcHoBe popMUpOoBaHns TpeTbeli (B) rpynnbl
KpOBW, T. €. annenu |A n IB BbICTYNaOT Kak JOMUHAHTHbIE
Mo OTHOLWEHWIO K annesnto |0, B roMO3nroTHOM COCTOSHUN
dpopmupytowemy 010 nepsyto (O) rpynny kposu. dop-
MUpoBaHue YyeTBepToii (AB) rpynnbl KPOBW MAET NO NyTU
KogoMuHupoBsaHus. Annenn 1A n IB, no otaensHocTu ¢op-
MUPYIOLLIE COOTBETCTBEHHO BTOPYIO 1 TPETHIO IPyny Kpo-
BW, B reTepO3MroTHOM COCTOsiIHUM onpeaensiioT IAIB (4eT-
BEPTYIO) rpynmny KPOBu.

m 3. CnyyaiiHoe coyeTaHue rameT npu onnoa0TBO-
peHun.
4. CnyyaliHbli Noabop PoAUTENBCKUX OPraHN3MOB.
MyTauum
370 peakve, Cny4anHo BO3HUKLLME CTOMKME U3MEHEHUS
reHoTVNa, 3aTparvBalolLve BeCb reHOM, Liesble XPOMOCO-
Mbl, HYaCTU XPOMOCOM W OTAENbHbIE reHbl. OHW BO3HU-
KatoT NoA, AeNCTBUEM MyTareHHbIX GakTopoB PU3NYECKOTO,
XUMUHECKOrO UM BUONOTNHECKOTO NMPONCXOXIEHNSI.
MyTauuu GbiBaloT:
1) CNOHTaHHbIE U NHAYLMPOBAHHbLIE;
2) BpeaHble, NoNIe3HblE U HETPabHbIE;
3) comartunyeckme 1 reHepaTuBHbIE;
4) reHHble, XPOMOCOMHbIE N FEHOMHbIE.
PasnuyatoT cnegyowme Buabl XPOMOCOMHBIX MyTaLmWiA.
1. Oynnukaums — yABOEHME yd4acTka XPOMOCOMbI 3a
CYeT HepaBHOIO KPOCCUHroBepa.
2. leneunsa — noTepsi y4acTka XpOMOCOMbI.
3. IHBepcusi — NOBOPOT y4acTka XpOMOCOMbI Ha 180°.
4. TpaHcnokauns — nepemMeLLeHne yyacTka XpoMoco-
Mbl Ha [IPYryI0 XPOMOCOMY.
[eHOMHblE MyTaLMM — 3TO U3MEHEHME YMCNa XPOMO-
CcoM. Buapl reHOMHbIX MyTaLumii.
1. Monunnonanst — N3MeHeHne YMCNa rarnonaHbIX Ha-
60pOB XPOMOCOM B KapuoTune.
2. leteponnonams — N3MEHEHWE Yucna OTAENbHbIX
XPOMOCOM B KapuoTure.
MpPUYNHBI reHHbIX MyTaLuii:
1) BbinageHne HykneoTnaa;
2) BCTaBKa JMLWIHEro Hykneotuaa (3Ta v npeapiaylias
NPUYMHBI MPUBOAST K CABUTY PAMKM CHUTLIBAHUS);
3) 3ameHa 0HOro HykneoTuaa Ha Apyroi.

Mbpuaonoruyeckmini aHann3 — 3TO NOCTaHOBKA
CHCTEMbI CKPEeLLMBaHWUiA, MNO3BOJISIOWMX BbISIBUTb
3aKOHOMEPHOCTY HaCNe0BaHVS NPU3HAKOB.

Ycnosus nposeaeHns:

1) poouTenbckme 0cobu O0MXKHbI ObiTb OOHOrO BUAA
1 Pa3MHOXaTbCsl MOJI0BbIM CMOCOOOM;
poauTensckne ocobu A0MKHbI BbiTb FOMO3UIOTHBIMU
no n3y4yaembiM rnpusHakam;
poauTenbckme 0cobu JOMKHbI Pa3nnyaThCs No ndyyae-
MbIM MPU3HaKaMm;
poauTenbckme 0cobu CKpewmBaloT mexay coboin
OQIMH pa3 Ans NoNy4yeHns rmépuaos Nepeoro nokone-
Husa F1;
HeoOX0AMMO NPOBEAEHVE CTPOroro y4eTa Y1cna oco-
6eii NepBOro 1 BTOPOro NOKOJIEHUS, UMEIOLLVIX N3yyae-
MbIVi NPU3HaK.
An- u nonMrnépugHoe ckp
HacnenoBaHue

AunrnbpuaHoe ckpelumBaHue — 3TO CKpeLuyBaHue po-
AVTENbCKUX 0COo6ei, pasnmyalowmxcs no AByM napam
aNbTePHATUBHbIX MPU3HAKOB U, COOTBETCTBEHHO, MO ABYM
napam annesibHbIX reHOB.

MonurnbpuaHoe ckpelmBaHne — 3TO CKpeLBaHVe
ocobeit, pas3nnHatoLLMXCS MO HECKOIbKMM Napam anstep-
HaTMBHbIX MPWU3HAKOB WM, COOTBETCTBEHHO, MO HECKOJib-
KM napam aJuiesibHbIX FreHOB.

TpeTtuii 3akoH Menpens

3aKkoH O He3aBMCUMOM HacnefoBaHWW: paclienneHne
no KaXaoii nape NPU3HakoB MAET HE3ABMCKUMO OT APYruxX
nap np13HaKos.

OnbITbl MeHAens nernu B OCHOBY HOBOW Haykn — re-
HeTUKN.

leHeTVka — 3TO Hayka, U3y4aloLLast HACNeACTBEHHOCTb
1 UBMEHYMBOCTb.
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Y YenoBeka OTBEYAIOT [Be X-XPOMOCOMBI, T. €. XEH-

CKWIn NoN romorameTeH. PassuTrie MyXckoro nona
onpepensercs Hanmyaem X- 1 Y-XpoMOCOM, T. €. MY>XCKOW
nos reteporameTeH.

Mpu3Haku, cuenneHHbie C NOJIOM — 3TO MPU3HAKU,
KOTOpble KOAMPYIOTCS! FeHaMM, HAaXOASLUVMMUCS Ha NOJo-
BbIX XpOMOCOMax. Y yenoBeka npuaHaku, Kogupyemble
reHamu X-XpoMOCOMBbI, MOTYT NPOSIBAISITLCS Y NPeACTaBu-
Tenei o6oux NonoB, a KoAMpyeMble reHaMmm Y-Xpomoco-
Mbl — TOJIbKO Y MY>K4YUH.

PasnuyatoT X-cuenneHHoe n Y-CuenieHHoe (ronasapu-
Yeckoe) HacneaoBaHue.

Tak kaK X-xpoMOCOMa NPUCYTCTBYET B KApMOTUNE Kaxao-
r0 YesioBeka, TO U NPU3HaKW, HacnesyemMble CLEeMneHo ¢ X-
XPOMOCOMOW, MPOSIBASIOTCA Y NpeacTaBuTenein o6ounx
nonos. )KEHIJ_WIHbI noslyyaloT 3TU reHbl OT obounx poaunte-
neii n yepes CBOM raMeThbl NepesaroT ux NnoTomkam. Myx-
YYHbI MONY4aloT X-XPOMOCOMY OT MaTepu 1 nepeaatoT ee
CBOEMY NMOTOMCTBY XXEHCKOro rnona.

PaznuyaioT X-cuenneHHoe JOMUHAHTHOE 1 X-CLenneH-
HOE peLeccMBHOE HacnedosaHue. Y denoseka X-cuen-
NIEHHbI AOMUHAHTHBIA NPU3HaK nepegaeTcs mMatepblo
BCceMy notomcTay. MyxunHa nepenaeT cBov X-cuenneH-
HbI1 JOMUHAHTHBIM MPU3HAK ML CBOUM AOYEPSIM.

Y-CueﬂﬂeHHble FeHbl NPUCYTCTBYIOT B NEHOTUMNE TOJIbKO
MY>K4MH 1 NepejaloTcst 13 MOKONEHUS B MOKOJIEHVE OT 0Tua
K CbIHY.
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leHbl, 10KaNM30BaHHbIE B OJHOM XPOMOCOME, 06pasyioT
rpynny CLUEenieHns 1 HacieayloTes, Kak NpaBusio, BMecTe.

Yucno rpynn cuenneHvs y AUMNAOUAHbLIX OPraHU3MOB
paBHO rannongHoMy Habopy XPOMOCOM. Y XeHwmH — 23
rpyNMbl CLEMAEHNS, Y MYX4UH — 24.

CuenneHne reHoB, PacrnofNioXeHHbIX B OAHOW XPOMOCO-
Me, MOXET GbITb MOHBLIM 1 HEMOHbLIM. [oNHOE cuenneHne
reHoB, T. €. COBMECTHOE Hacie[joBaHne, BO3MOXHO Mpun
OTCYTCTBUM NPOLLECCa KPOCCUHIoBepa. STO XxapakTepHo
/151 FEHOB MMOJIOBbIX XPOMOCOM, reTeporameTHbIX Mo Moso-
BbIM XpOMOCOMaM opraHuamMoB (XY, XO), a Takxe ans re-
HOB, PACMONOXEHHbIX PSAOM C LIEHTPOMEPOI XPOMOCOMBI,
e KPOCCUHIOBEP MPaKTU4ECKMN HKOTAA HE MPOVCXOAWT.

B 60nbLUMHCTBE CNy4YaeB reHbl, JI0KaIM30BaHHbIE B Of1-
HOW XPOMOCOME, CLiEM/IEHbI HE MOSIHOCTbLIO, U B Npodase
| meli03a NpPoncxoauT O6MEeH MAEHTUYHBIMK y4acTKkamm
MeXAy rOMOJSIOrMYHBIMK XpOMOCOMamMu. B pesynbtate
KPOCCUHroBepa anfesibHble reHbl, ObiBlINEe B COCTaBe
rpynn cuenneHunsl y poamTenbckux ocobeit, pasaensiorcs
1 GOPMUPYIOT HOBbIE COYETaHUs, nonagalolue B rame-
Tbl. MPOUCXOANT PEKOMOBUHALINS FEHOB.

lameTbl 1 3UroThl, coepxallue pekoMbrHaumm cuen-
JIEHHbIX FEHOB, HA3bIBAIOT KPOCCOBEPHLIMU. 3HAst YACIO
KPOCCOBEPHBIX rameT U1 obLiee KONMYECTBO raMeT AaH-
HOW 0COGU, MOXHO BBIYUCAUTBL HYACTOTY KPOCCUMHIOBEPa
B npoueHTax no ¢opmyse: OTHOLIEHUEe Yucia Kpocco-
BEpPHbIX rameT (ocobeit) k 0bLemy 4yncny ramet (ocobein)
YMHOXWUTb Ha 100%.

Mo NpoueHTy KpOCCHHroBepa MexXay ABYMsSi reHamu
MOXHO OMNpeaenuTb PacCcTosiHUe MeXAy HUMK eduHuLa
paccTosiHus 1% KpocCUHroBepa.

YacToTa KPOCCUHroBepa roBOPUT 1 O CUJIE CLIENIeHUs
mMexay reHamu. Cuna cuenneHus mexay AByMsi reHamm

27. Buocodepa. OnpepeneHue.
CocTaBHble YacTu, Hoocdepa u ee
npoGaemsl

YueHue o 6rocoepe paspadoTan B. U. BepHaackuii.

Buocdepa — 310 0605104Ka 3emMnu, 3aceneHHas XuBbl-
MV OpraHMamMamu, BkioyatoLas B cebsi 4acTb nutocdepsl,
ruppocdepy 1 4acTb atMochepbl.

ATMocdepa — 370 cnowt TonwmHom ot 2—3 Ao 10 km
(AN cnop rpmboB 1 6akTepuii) Hag NOBEPXHOCTLIO 3eM-
. JiumMutrpyiolwmmM $GakTopoM AJisi PacnpoCTpaHeHus
KMBbIX OPraHM3MOB B aTMocdhepe sBnseTcs pacrnpepe-
JIeHWe KMCNIopoaa 1 YypoBEHb YNbTPaduoneToBoro nsny-
YeHus.

Jlutocepa 3aceneHa X1BbIMY OpraHm3aMamu Ha 3Ha-
YUTESNbHYIO MYBUHY, HO Hanbosbllee X KONYeCTBO CO-
CPEeaoTO4EHO B MOBEPXHOCTHOM CJl0€ NMoyBbl. OrpaHnyn-
BAIOT PacnpPOCTPAHEHNE XMBbIX OPraHN3MOB KOMHECTBO
KMcnopoaa, cBeta, asfieHne 1 Temnepartypa.

lmapocdepa 3aceneHa X1BbIMK CyLLLECTBAMU Ha Ty-
6uHy 6onee 11 000 m.

MAapobuOHTBLI 06MTAIOT Kak B NMPECHOW, Tak 1 B CONEHOM
BOJE 1 N0 MECTY 0OUTaHWst AeNSTCS Ha 3 rpynmb:

1) NNAHKTOH — OPraHM3Mbl, XMBYLLME HA MOBEPXHOCTU
BOJI0EMOB;

2) HEeKTOH — aKTUBHO NepeaBUraloLLVecs B TOSILLE BOAbI;

3) 6eHTOC — OpraHn3msl, obuTaloLLme Ha AHE BOLOEMOB.

Bronornyeckuii KpyroBopot — 3T0 BUoreHHas murpa-
LSt aTOMOB 13 OKPYXaIOLLei cpefibl B OPraHuambl 1 13
opraHM3MoB B OKpyxaiolylo cpegy. Briomacca Bbinon-
HSAET 1 apyrue GyHKumMm:

1) rasoBass — NOCTOSIHHbIN ra3000MEH C BHELLUHEeN cpe-
[0/ 32 CHET AbIXaHWS XVBbIX OPraHM3MOB 1 POTOCUH-
Tes3a pacTeHuit;

N—_——

HacneacTBeHHOCTU YesioBeka

1. leHeanornyeckuit MeToA,, U1 METOA, aHann3a poao-
CINOBHbIX, BKJIIO4AET CrieaytoLLme aTarbl:

1) cbop ceeaeHuii y npobaHaa o Hanmymm unm oTCYTCTBUN

aHanM3KpyeMoro NpusHaka y ero pOACTBEHHUKOB U COC-

TaBneHve nerexabl 0 KaxaoM M3 HUX HeobXxoaumo

cobpaTtb CBeZIEHMs1 O POACTBEHHMKAX B TPEX-HETbIPEX

NMOKONEHMSAX;

rpaduyeckoe n3obpaxeHne PoLOCNOBHON C UCMOSb-

30BaHNEM YCNOBHbIX 0603Ha4YeHN. Kaxapli pOACTBEH-

HUK NpoGaHaa nosiydaeT CBOM Wndp;

3) aHann3 poaoCIoBHOW, peLLaiowwumii cneaytoLme 3agaqn:

a) onpepeneHune rpynnsl 3a601eBaHnit;

6) onpeneneHve TMNa 1 BapuaHTa HacnefoBaHus;

B) ornpefeneHvie BepOSTHOCTU NposiByieHns 3abonesa-

HUs y npobaHpa.

2. UuTtonornyeckne MeToAbl CBsidaHbl C NpoBefe-
HVMEM OKPaLUMBAHWS LIUTONOMMYECKOro matepuana u no-
cnenyiolleir mukpockonuein. OHM NO3BONAIOT onpene-
NINTb HapyLUEHUS1 CTPYKTYPbI U YMCna XPOMOCOM. B aTy
rpynny MeToA0B BXOAST:

1) meTopn onpepeneHus X-xpomatuHa UHTep@asHbIX
XPOMOCOM;

2) meTop onpeneneHns Y-xpomatunHa MHTepdasHbiX Xpo-
MOCOM;

3) mMeTadasHble XPOMOCOMbI ANsi ONpPefeneHnst Konu-
4ecTBa U rpynnoBoVi MPUHALNEXHOCTV XPOMOCOM;

4) meTadasdHble XPOMOCOMbI NS MAEHTUdUKALMN BCEX
XPOMOCOM MO 0COBEHHOCTSIM MOMNEPEYHON NCHEPHEH-
HOCTW.

3. Buoxummnyeckue meTopabl — NPUMEHAITCA B OCHOB-
HOM nNpu AnddepeHunansHon AnarHocTuUKe Hacnea-
CTBEHHbIX HapyLLEeHU1 06MeHa BELLECTB NMPU U3BECTHOM

2

28. Nytn napasuTuama.
Knaccudpukauuns

Mapasuntam — 37O sIBIEHNE, COCTOSILLEE B UCTOJb30-
BaHUW O[|HOrO OpraHn3ma ApYriMm B KayecTBe NCTOYHUKA
nuTaHusi. Mpy 3TOM NapasuT MPUYMHSIET XO3SIHY BPem,
BMIOTb A0 rnéenu.

MyTy BO3HMKHOBEHUS Napa3nTU3ma.

1. Mepexon, cBOGOAHOXMBYLLUMX HOPM K 3KTOMapasn-
TU3MY MPU YBENYEHUN BPEMEHN BO3MOXHOIO CyLLec-
TBOBaHMWS 6€3 NULLY 1 BPEMEHUN KOHTaKTa C XXEePTBOW.

2. Mepexop, OT KOMMEHCaNM3Ma K 3HAOMAPa3nTU3My
B C/ly4yae MCNonb30BaHUSi KOMMEHCaNnammn He TONbKO OT-
XOZ[0B, 4aCTU MULLEBOrO PALIMOHA 1 AaXe ero TKaHel.

3. MNepBurYHbI 3HA0NAPa3nMTU3M B peldynbTaTte 3aHoca
B MULLEEBAPUTENBHYIO CUCTEMY XO35IMHA SIWLL M LMCT napa-
31TOB.

OcoGeHHOCTH cpeAbl 0GMTaHUA Napa3uToB.

1. MOCTOSIHHBIN 1 GNaronpuUATHLIN ypoBEHb TemMnepaTy-
Pbl 1 BNAXHOCTW.

2. O6unue NULK.

3. Bawwmra oT HebnaronpuATHLIX GakTOPOB.

4. ArpecCuBHbIN XMMUYECKUIA COCTaB cpeabl obuta-
HUS (NULLLEBAPUTENbHBIE COKM).

Oco6GeHHOCTM Napa3nuToB.

1. Hanuune gByx cpep, o6uTaHusi: OpraHuam xossimHa
1 BHELLHSS cpepa.

2. MapasuT MeeT MeHbLUME Pa3Mepbl TENa U MEHbLLYIO
NPOAOIXUTENBHOCTb XMU3HW MO CPABHEHMIO C XO3SMHOM.

3. Bbicokasi CrMocoBHOCTb K Pa3MHOXEHUIO, 06yCnoB-
NEHHOW obvavemM nuwm.

4. KonnyectBo nNapasvToB B OpraHn3Me xo3sivHa Mo-
XeT OblTb 04eHb BESIMKO.

5. MapasuTnyeckuii 06pas Xn3HM — KX BUOOBas 0CO-
BGEHHOCTb.

26. MeTopbl nsyyeHns —l

- ) X ]
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nedekTe NepBMYHOro GMOXMMUNYECKOro NpoaykTa

[AaHHOrO reHa [enaT Ha KavyeCTBEeHHble, Konuye-
CTBEHHbIE W MOJIYKONMYECTBEHHbIE. MccrneayeTcst KpoBb,
MOYa MM aMHUOTNHECKAs XUOKOCTb.

KauecTBeHHble MeToabl 6onee NpocTbie, NPUMEHSIOTCS
[J15i MaCCOBOr0 CKPVHUHTa.

KonuyecteeHHble meToAbl Gonee TouHble, HO U Gonee
TpyAoeMKne nx npMMeHsIoT Nvllb No cneumasnbHbiM No-
Ka3aHWsM.

MokasaHus [N1st IPUMEHEHUs BUOXMMUYECKVX METOA0B:
1) yMCTBEHHas OTCTaNOCTb HECHOW 3TUONOMNK;

2) CHWXEHWE 3PEHUNS U CNyxa;

3) HenepeHOCMMOCTb HEKOTOPbIX MULLEBbIX MPOAYKTOB;

4) CyOOpPOXHbIA CUHAPOM, MOBBILLEHHbLIA UAN MOHWXEH-
HbllA TOHYC MbILLL,.

4. AHK-guarHocTuka — 370 Hanbosee TO4HbIN MeTos,
ANarHOCTUKN MOHOreHHbIX HacneacTBEeHHbIX 3abone-
BaHUIA.

MpeumylecTBa meToaa:

1) nossonsieT onpeaennTb NPUYNHY 3a6oneBaHns Ha re-
HETUYECKOM YPOBHE;

2) BbISIBNSIET MUHMMAaNbHbIE HapyLeHns cTpyKTypbl AHK;

3) ManouHBasuBEH;

4) He TpebyeT NOBTOPEHMS.

5 BAu3HeLoBbI MeToA. [pUMeHsIeTCs B OCHOBHOM
ans onpeneneHuns OTHOCUTENbHON POonn HacnencTBeH-
HOCTW 1 PakTOPOB OKPYXaloLLEV cpeabl B BOZHUKHOBEHUN
TOro unm nHoro 3a6onesaHwsi. Mpu 3TOM N3Y4AIOTCSt MOHO-
3UroTHbIE U AN3UTOTHbIE 6ﬂVI3HeleI.

Knaccudukauusa napasutos
B 3aBMCVMOCTM OT BPEMEHW, MPOBOAVMOM Ha X0~
35IMHe, Napa3nTbl MOTYT ObiTb MOCTOSIHHBIE.

Mo o6s13aTeNnbHOCTU NapasnTUHeckoro obpasa Xu3Hu
napasuTbl 6bIBalOT 06MraTHble, Beayluve napasutuye-
CKuii 06pas Xu3HW, N GakynbTaTUBHbIE, BeayLume Hena-
pasnTU4ecKnii 06pas XN3HW.

Mo mecTy o6utaHus NapasuTbl AENSTCS HA AKTONapasu-
TOB, BHYTPUKOXHbIX MapasnToB, MONOCTHbLIX Napas3uToB,
1 9HOONapa3nToB.

0OC06GEeHHOCTH XU3HeAeaTeIbHOCTU Napa3uToB

KU3HEHHbIN LMK NapasutoB MOXEeT ObiTb MPOCTLIM
1 CNoXHbIM. [poCTOi LMK pasButusi npoucxoout 6es
Y4acTUsi MPOMEXYTOHHOTO X03nHA. CHOXHbIA XU3HEH-
HbII LVIKN XapakTepeH 15 NapasuToB, MEeIoLyX He Me-
Hee 4eM OJHOr0 NMPOMEXYTOUHOrO XO38MHA.

OfUH 1 TOT Xe BMZA, X0311MHa MOXET GbiTb MecToobuta-
HVIEM NUTaHNA A5 HECKOJIbKUX BUJ0B NapasunTos.

Jns napasnToB xapakTepHa CMeHa X03sieB. Y MHOrux
napasnToB MMEETCsl HECKOJbKO X03sieB. OKOHYaTENbHbI
(DedPUHNTUBHBIN) XO39UH — 3TO BUJ, B KOTOPOM NnapasuT
HaxOAMTCS BO B3POCJIOM COCTOSIHWM 1 Pa3MHOXAETCsi Mo-
JIOBBIM MYTEM U MPOMEXYTOUYHbIX — GECMOoNbIM.

Pe3epByapHblii X0351H — 3TO XO35IMH, B OPraHn3mMe Ko-
TOPOro Napas’uT COXPAHSIET CBOIO XU3HECNOCOBHOCTb,
1 MPOUCXOAWT €ro Hakomn-neHune.

Havbornee 4acTo BCTpe4aloLMMICs y YeoBeka napasm-
Tamu SIBNSIOTCS Pa3HOOOPa3Hble YEPBU — reSIbMVHTBI, Bbl-
3blBaloLLVE 3a601EBAHMS FPYNMbl FENbMUHTO30B. Pas3nu-
4aloT 610-, reoreNlbMUHTO3b Y KOHTAKTHbIE FeNIbMUHTO3bI.

paBHa pasHocTn mexay 100% 1 NpoueHTOM Kpoc-
CVHroBepa Mexzay 9TUMU reHaMu.

leHeTV4eckas kapTa XPOMOCOMbI — 3TO CXeMa B3anuMm-
HOMO PAcroOXEHWsi FEHOB, HAXOASLLUMXCS B OQHOM rpyn-
ne cuernnenvs. OnpenenexHne rpynnbl CUEMIEHNs 0Cy-
LLECTBASETCS rTMOPUAONOrNYECKAM METOLOM, T. €. MyTEM
N3y4eHUs pe3ysbTaToB CKPELUMBAHWS, a UCCneaoBaHne
XPOMOCOM — LIUTONIOrMYECKUM METOLOM C NMPOBEAEHUEM
MUKPOCKOMNYECKOro UCCefoBaHus npenapartos. Ans
onpepeneHnsi NPUMEHSIIOT XPOMOCOMbI C U3MEHEHHO
CTPYKTYPOU. BbINONHAIOT CTaHAAPTHLIA aHanua gurn-
6PYAHOIO CKPELLMBaHUS, B KOTOPOM OAVH UCCNEAYeMbiii
NpU3HaK KOJMPYeTCS FeHOM, JIOKaIM30BaHHbIM Ha Xpo-
MOCOME C M3MEHEHHOI CTPYKTYPOi1, a BTOPOW — FeHOM,
NoKanM30BaHHLIM Ha Nlo6oi Apyroi xpomocome. B cny-
Yae ecnu HabnoJaeTcs CUerieHHoe HaclefoBaHue
3TWX [BYX MPU3HAKOB, MOXHO FOBOPUTL O CBS3W JaH-
HOW XPOMOCOMBI C OMNpeAeieHHON rPyMnMoi cuenaeHus.

AHanna kapt chopmMynmpoBaTb OCHOBHBIE MOIOXEHUS
XPOMOCOMHOW TEOPUW HACTEACTBEHHOCTH.

1. Kaxaplil reH nmeeT onpeaeneHHoe noCTossHHOEe Me-
CTO (JIOKYC) B XPOMOCOME.

2. leHbl B XpOMOCOMAx pacrosnaraloTcsi B OnpefeneH-
HOW NIMHENHOM NOCNefoBaTeNbHOCTN.

3. YacTtoTa KpoCCHHroBepa Mexay reHamu npsiMo nNpo-
NopLUMOHabHA PACCTOSHMIO MeXAy HUMK 1M 06paTHO
nponopLuoHanbHa cune CuernieHns.

2) KOHLLEHTPALWMOHHAas — MOCTOSIHHAsA GuoreHHas

MUrpaLmst aTOMOB B XVBble OPraHn3Mbl, @ NOCAe Ux

OTMUPaHNS — B HEXVBYIO NPVpPoOY;

3) oKMCnUTenbHO-BOCCTAHOBUTENbHAs — OOMEH Belle-
CTBOM 1 3Heprueli ¢ BHelLHel cpeaoit. Mpu auccumu-
JISILMY OKUCIISIOTCSI OpraHuyeckune BeLL,EecTBa, Npu ac-
CUMUNALMN UCTIONb3YeTCs aHeprus ATD;

4) 6uoxrMmyeckas — XMMUYECKUE NMPEeBPaLLeHUs Be-
LIeCTB, COCTaBASIOWMNE OCHOBY XW3HEAEATENbHOCTU
opraHmama.

TepmuH «Hoocdepa» BBeaeH B. U. BepHaackum
B Havane XX B. MNepBoHa4anbLHO Hoochepa NpeacTasns-
nacbk Kak «Mbicnswas obonoyka 3emnu» (0T rp. noqgs —
«ym»). B HacTosilee Bpemsi Nog Hoochepow NMOHUMAIOT
6rocoepy, NpeobpasoBaHHyO TPYAOM 1N HAY4YHON MbICTbIO
Yyenoseka.

B npeane Hoocdepa noapasymeBaeT HOBbIV aTan
pa3BuTUs 6rocdepsbl, B OCHOBE KOTOPOrO NIEXUT pasyM-
HOE perysmpoBaHne B3avMOOTHOLLIEHUI YenoBeka v npu-
poael.

OpHaKo B JAHHbIA MOMEHT YeslOBEK BO3OENCTBYET
Ha 6uocdepy B 60NbLIMHCTBE ClyyaeB ryoutensHo. He-
pasdymHas X03gMCTBEHHas AeSTeNbHOCTb YenoBeka npu-
BENa K NosBNEHuIo rnobanbHbix Npobaem, cpean Ko-
TOPBbIX:

1) U3MeHeHne CoCTosHUA aTMocdhepbl B BUAE MNOsiBNe-
HWA NapHMKOBOro addekTa n 030HOBOIO KPU3NCA;

2) ymeHblUeHne nnowaayn 3eMnu, 3aHsSTon necamu;

3) onycTblHVMBaHWE 3EMEb;

4) yMeHbLUEeHVEe BULOBOIO pa3Hoobpa3us;

5) 3arpsi3HEHME OKeaHWYeCKUX U MPECHbIX BOA, a Takxe
CyLUM MPOMBILLNEHHBIMUA U CENbCKOXO3ANCTBEHHBIMMU
oTxozamu;

6) HenpepbIBHbIA POCT YACIEHHOCTN HACENEHWS.



U XunsHenesitTesibHOCTb

MpocTeiilune — 3TO OAHOKNETOYHbIE OPraH3Mbl, TENO
KOTOPbIX COCTOWT U3 LIUTOMJIa3Mbl M OJHOIO UM HECKOJb-
Kvx sigep. KneTtka npocTeiilliero — 3To CaMoCTOsITeNIbHast
0cobb, NPOsIBASIOLLAS BCE OCHOBHblE CBOMCTBA XWBOW
maTepuun. OHa BbINONHAET GYHKLMM BCEro OpraHMama.

OpHa knetka ymeeT genaTb BCE: U MUTATbCS, W OBU-
raTbCsl, U HanaaaThb, U cnacaTbCsi OT BPAros, U nepexvsaThb
HebnaronpusiTHble YCNoBUS cpeabl, U Pa3MHOXaTbCs,
1 N36aBnsTbCS OT NPOAYKTOB OOMEHa, U 3alymLaTbCs OT
BbICbIXaHUSI 1 OT 4YPE3MEPHOro MPOHUKHOBEHUS BOAbI
BHYTPb KJIETKMU.

Pasmepbl npoctenwmnx ot 3—150 mkm o 2—3 cm
B AvameTpe.

M3BecTHO okono 100 000 Buaos npocTeliwmx. Cpena
1X 06UTaHMst — BOAA, NOYBA, OPraHM3M X03s1Ha (4151 na-
pasuTn4eckunx Gopm).

MpocTere MMEIOT opraHensibl 06LLero (MUTOXOHAPUM,
PUBOCOMBI, KNETOUHbIV LieHTP, AMNC 1 Ap.) 1 cneunansHoro
HasHaueHus. OpraHbl OBUXKEHUS: JIOKHOHOXKW, XIYTUKHU,
PECHNYKM, NULLIEBAPUTENbHBIE U COKPATUTESbHBIE BAKYOJI.

BONbLUMHCTBO NPOCTENLLKNX UMEET OHO SAPO, HO eCTb
npeacTaBUTENM C HECKOMBKMMUN siapaMu. fapa xapakre-
PV3YIOTCS MONVNMAONAHOCTBIO.

Lutonnasma HeogHopoaHa. OHa nogpasaensieTcs Ha
6onee CBET/bIA M FOMOreHHbIV HAPYXHbI CNOW, UK aK-
TONNa3Mmy, 1 3ePHUCTbIN BHYTPEHHWIA CNOW, N SHAO-
nnaamy. HapyxHble NOKpoBbl NMpeAcTaBneHsl MMbo um-
Tonnasmaruyeckoin membpaHoi (y amebbl), nubo
NennuKynom (y 9BrieHsbl).

MopasnsioLiee GOMBLIMHCTBO MPOCTENLLUX — reTepo-
Tpoodbl. VX nuLLEelt MOryT CNyXuTb 6akTepumn, 0ETPUT, COKN

31. MaToreHHble ame6bl.
CTtpoeHune, hpopMbl, XKUSHEHHbIA LMK

AuseHTepuitHaa ameba (Entamoeba histolytica) —
npeacTaBuTeNb Kilacca capkoposble. O6UTaeT B KULLIEY-
HVKE YenoBeka, sBNseTCA BO30GyAWUTENeM KWLLIEYHOTro
amebuasa. 3abonesaHve pacnpoCTPaHeHO MOBCEMECT-
HO, HO YallLle BCTPEYAeTCsl B CTPaHax C XapKUM 1 BNAXHbLIM
KNMMaTOM.

JKu3HeHHbIN UMK amebbl BKIOYAET B Ce6si HECKOMbKO
cTaguii, OTAINYHBIX N0 Mopdonorun n puauonoruun. B ku-
LeyHuke Yenoseka ata ameba o6UTAET B CleayloLmX
dopmax: Manov BeretatMBHOM, KPYNHOM BEreTaTuBHOWM,
TKaHEBOM U LUCTI.

Menkas BeretatuBHaa ¢popma (forma minuta) obu-
TaeT B COAEPXMMOM KuLeyHuka. Pasamepbl — 8—20 MKM.
Mutaetcs 6akTepusammn n rpubkammn. 3To ocHoBHas hop-
Ma cylecTBoBaHus E. histolytica, koTopas He NPUHOCUT
CYLLLEECTBEHHOIO Bpea 310POBbIO.

KpynHasa BeretatuBHasa c¢dopma (natoreHHas, forma
magna) Takke o61TaeT B COAEPXUMOM KMLLEYHMKA U THOM-
HOM OTAENSeMOM $i3B CTEeHKW KWLkW. Pasmepbl — f0
45 mkm. Sta dpopma npuobpena cnocobHOCTb BbIAENSATH
npoTeonMTuyeckne GepMeHTbl, PacTBOPSIOLLME CTEHKY
KWLLIKW 1 Bbi3biBaloLLme 06pa3oBaHiie KPOBOTOHALLMX 5I3B.
MoxeT npoHuMKaTb AOBOJSILHO MY6OKO B TkaHW. KpynHas
dopma 1MMeeT HeTKoe paspenieHne LMTonaasmMbl Ha npo-
3PayHYIo 1 NIIOTHYIO 3KTOMNA3My (HapyXHbI CoI) 1 3ep-
HUCTYIO 3HAONNa3My (BHYTPEHHUI croli). B Heli obHapy-
KMBAIOT AP0 W 3arfloYeHHbIE 3PUTPOLUTBI, KOTOPLIMU
v nuTaeTcs ameba. KpynHasa dpopma cnocobHa k o6paso-
BaHMIO JIOXKHOHOXEK, C NMOMOLLbIO KOTOPbIX OHA AHEPrYHO
nepensuraetcs BrlyOb TKaHen Nno Mepe ux paspyLLeHus.
KpynHas ¢popma MOXET Takke NPOHUKaTb B KPOBEHOCHbLIE

K/lacca capKkoaoBble (KOPHEHOXKN).
CBOGOAHO XUBYLUME U Napa3sUTU4ECKue
ame6bl. MpodunakTuka

MNpepacTaBuTenn aToro knacca — camble NPUMUTUBHbIE
13 npoctenwmx. OHM cnocobHbl 06Pa30BbIBATL JIOXHO-
HOXKW (NMCeBA0MNOaMM), KOTOPbIE CAyXaT AJisi 3axBaTa nu-
W1 1 nepeasmxeHuns. NoaToMy He UMEIOT MOCTOSHHOMN
$opMbl TENA, YX HAPY>XXHBIN MOKPOB — TOHKAs MiasmaTtu-
yeckast MembpaHa.

Ceo6GoaHOXMBYLIME aMelbl

WM3BecTHO Gonee 100 000 capkomoBbix. MeamumHckoe
3HauYeHve MeIoT NpeacTaBuTeny otpsaa amed (Amoebina).

MNMpecHoeopgHaa ame6a (Amoeba proteus) obutaet
B NPECHbIX BOAOEeMax, fnyxax, Hebonblumnx npygax. Mura-
HMe OCYLLEeCTBNISIETCS NpW 3arnatbiBaHWN ameboli BOAOpPO-
Creit Vn 4acTwL, OPraHNYecKyX BELLLECTB, NepeBapyriBaHe
KOTOPbIX MPOUCXOAMT B MULLIEBAPUTESbHBIX BaKyosisix. Pas-
MHOXaeTcsi ameba Tonibko 6ecnosnibiv nyteM. CHavana ae-
JIEHVIO NOoABepraeTca a4po (MMUTO3), a 3aTeM LAennTcs
umTonnasma. Tesio NPOHU3aHO NnopamMu, Yepes KoTopble
BbIMSYMBAIOTCS NCEBAONOANN.

Mapa3suTuyeckme ameobl

O6UTalOT B OPraHM3Me 4YesioBeka B OCHOBHOM B MuLLe-
BapuTeNbHOW cucteme. HekoTopble CapkoaoBble, XWBY-
Lme cBOGOAHO B MOYBE WM 3arpsiBHEHHON BoAe, Mpw
nonagaHny B OpraHn3m YesioBeka MOoryT Bbi3blBaTb CEPbE3-
Hbl€ OTPaBNEHNs, MHOTAA 3aKaHYMBAIOLLMECSH CMEPTbIO.

K 06uTaHmio B KULLEYHWKE YenoBeka Npucrnocobmnnocs
HeCKOJ1bKO BUOB ameb.

1. AuseHTepumitHaa ameba (Entamoeba histolytica) —
BO30yauTens amebHoW an3eHTepun (amebuasa). ITo
3a6oneBaHne PacrpoCcTpaHeHO NOBCEMECTHO B CTpaHax
C XapkvMm KAMMaToM. BHeapsscb B CTEHKY KWLIEYHMKa,

‘e

32. Knacc XrytukoHocubl.
CTpoeHue n XnsHepeaTenbHOCTb

Knacc XryrtukoHocubl (Flagellata) HacunTbiBaeT OKO-
no 6000—8000 npepctaBuTeneii. MMeT NOCTOSAHHYIO
dopmyTena. O6uTaloT B MOPCKMUX U NPecHbIX Boaax. Ma-
pasnTU4ecKne XryTukoBble 0OUTAIOT B Pa3/INyHbIX opra-
Hax 4yenoBeka.

XapakTepHasi 0cO6eHHOCTb BCeX npeacTaButenein —
Hasmyme ofgHoro unu 6onee XryTMKOB, KOTOPbIE ClyXaT
Onsi nepeaBuxeHnsi. PacnonoxeHsl OHU MPeUMyLLecT-
BEHHO Ha NepeAHeM KOHUE KNeTKU U NPeAcTaBAsioT co-
60i1 HUTEBMIHbBIE BLIPOCTbI 9KTOMNAa3Mbl. BHYTpY Kaxporo
XryTvika Npoxoasit MUKPOdUOPUIIIbI, MOCTPOEHHbIE U3
cokpaTuTenbHbix 6enkoB. MpukpennseTcs XryTvk Kk 6a-
3a/IbHOMY TeslbLly, PacrosoXeHHOMy B akTonnaame. Oc-
HOBaHUWe XryTvka BCeraa CBs3aHO C KWHETOCOMOWM, Bbl-
MOSHSIOLLEN BHEPTETUHECKYIO PYHKLMIO.

Teno XryTMkoBOro npocCTeiero, NOMMMO UMTONNas-
MaTu4eckoi MeMOpaHbl, MOKPBLITO CHAPYXWU MEsUINKY-
o — cneumansHon nepudepnHeckoin NaeHKon (Npons-
BOZHOW 3KTOMMa3mbl). OHa 1 06ecneynBaeT NoCTOSHCTBO
HOpPMBbI KNETKU.

WNHoraa Mexay XryTrkom v Nennnkyno NpoxoavT Bos-
HooGpasHasi uMToniasmatuyeckasi nepernoHka — yHAy-
nupylowas mem6pana (cneuvduyeckas opraHesnna rne-
peaBmxeHust). [BUXEHNS XryTvka NPUBOAST MeMOpaHy
B BOJSIHOOGpa3Hble konebGaHus, KOTopble nepesaiTcs
BCel KneTke.

P, XryTUKOBbIX UIMEET OMOPHYIO OpraHesny — akco-
CTUNb, KOTOPLIV B BUAE NJIOTHOrO TsXa NPOXoauT Yepes
BCIO K/IETKY.

XKryTvkoBble — reTepoTpodbl (MUTAIOTCS rOTOBLIMY BE-
wecTeamm). HekoTopblie Cnoco6HbI Takxke K aBTOTPOGHOMY
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mameﬁbl BbI3bIBAIOT 06Pa30BaHME KPOBOTOHALLMX A3B.
M3 cumMnTOMOB XapakTepeH 4acTblid XUAKuiA cTyn

C npumMechio KpoBu. 3aboneBaHne MOXET 3aKOHYUTLCS
CMepTbIO, BO3MOXHO 6ECCUMMTOMHOE HOCUTESTCTBO LIMCT
ameobi.

Takas popma 60ne3HU Takxke NoanexuT obsi3aTenbLHOMY
JIEYEHMIO, NMOCKOJIbKY HOCUTENN OMacHbI /151 OKPYXaIOLLMX.

2. KnweuHas ame6a (Entamoeba coli) — HenaToreH-
Hasi Gopma, HOpPMasibHbI CUMOVOHT TOJICTOrO KMLLIEYHN-
Ka yenoseka. Mopdonornieckm cxoaHa ¢ AN3EHTEPUNHON
ameboi1, HO He OKa3blBaeT CTOJIb MarybHOro AencTBus.
SIBNSIETCS TUMUYHBIM KOMMEHCANoM. 9TO TPOPO30UThI
pasmepom 20—40 mMKM, ABuUraloTcs MeaeHHo. MNuraeTtcs
aTa ameba 6akTepusiMun, rpudamMu, a Npu HaIMYUK KULLeY-
HOrO KPOBOTEYEHWSI y YeNnoBeka — W 3pUTPOLMTaMK He
BblenseT NpoTeoNNTUYECKUX GEepMeHTOB N B CTEHKY
KVILLEYHMKA He NpoHukaeT. O6pasyeT LCTbI.

3. PoToBas ame6a (Entamoeba gingivalis) — obuTaet
B KapPUO3HbIX 3y6ax, 3yOHOM HasneTe, Ha AecHax 1 B Kpun-
Tax HEOHbIX MUHAANVH 6onee YeM y 25% 300POBbIX NIOAEN.
MuTaeTca GakTepusmu 1 nevikounTamu. MNpu gecHeBoM
KPOBOTEYEHUM MOXET 3axBaTblBaTb W 3pPUTPOLMTLI. LincTt
He ob6paayeT. MaToreHHoe AenCTBME HESICHO.

MNpodunakruka.

1. NInyHasn. CobniogeHve Npasu IMHHON rMrmeHbl.

2. ObwecTBeHHas. CaHnTapHoe 6naroycTpocTBo 06-
LLLECTBEHHbIX TyaneToB, MPeanpuUsiTUin OOLLECTBEHHOrO
nuTaHua.

NUTaHUIO 1 SIBNISIOTCS MUKCOTPodamMu (Hanpumep,

aBrneHa). [1ns MHOrMx cBOGOAHOXMBYLLMX NpeacTa-
BUTEsell XapakTepHO 3arnaTtbiBaHne KOMOYKOB NULLM (ro-
JI0301HOE NWTaHKE), KOTOPOE MPOUCXOAMT MPU MOMOLLN
COKpALLEHWI XryTuka. Y OCHOBAHUS XryTvka pacrnoso-
JKEH KNETOYHbIM POT (LMCTOCTOMA), 3a KOTOPbLIM crneayeTt
roTka. Ha ee BHyTpeHHeM KoHLe GOopMUPYIOTCS MuLLe-
BapuTesbHbIE BaKyosIU.

PaamMHoxeHne 06bl4HO 6ecrnonoe, npomcxoasiuee no-
nepeyHbIM AeneHnem. BetpeyaeTcs u nonosoit npoLecc
B BUAE KOMynsumm.

TuUNU4HBIM NpeacTaBUTENeM CBOOOIHOXMBYLLIMX XIYTU-
KOBbIX SIBNSIETCS 3BrneHa 3eneHas (Euglena viridis). O6u-
TaeT B 3arps3HeHHbIX Mpyaax v nyxax. XapakrepHas
0COBEHHOCTb — Hannyne CrneuuanbHOro CBETOBOCMPUHU-
matoLLero opraHa (Cturmel). JimHa aBrnexsl okosno 0,5 mm,
dopma Tena osasbHas, 3aAHWIA KOHEL, 3a0CTPeH. XKryTuk
O[IVH, PACMONOXEHHbI Ha nepegHeM KoHue. [BuxeHne
C MOMOLLbIO XTYTVKa HarNOMWHAET BBUHYMBaHME. $10po Ha-
XOAWTCS BNINXKE K 3aAHEMY KOHLLY. DBIIEHA UMEET MPU3HaKN
KaK pacTeHusi, Tak 1 XMBOTHOro. Ha cBeTy nuTaHve asTo-
TpodHOoe 3a cyeT xnopodunna, B TEMHOTE — reTepoTpodh-
Hoe. Takoi CMeLLaHHbIN TN NUTaHUs Ha3biBAETCS MUKCO-
TPodHLIM. DBrNeHa 3anacaeT yrnesobl B BUAE napamuna,
613KOro MO CTPOEHWIO K Kpaxmay. [bixaHue aBrieHb!
Takoe Xe, kak y ame0bl. MMrMeHT KpacHOro CBETOHYBCTBU-
TeNbHOro rnaska (CTUrmMbl) — acTakCaHTUH — B pacTu-
TENbHOM LiapCTBE He BCTpeyaeTcsl. Pa3mHoxeHue Gec-
nosnoe.

Oco6blii MHTEPEC NPEACTaBAAT KONOHUANbHLIE XTy-
TUKOBblE — MaHAOPVHA, 3YAOPVHA U BOSbBOKC. Ha mx
npUMepe MOXHO MPOCNEANTb UCTOPUYECKOE Pa3BUTUE
noJsIoBOro npouecca.

1 KPOBb OpraHu3ma xossvHa (ons napasutos). He-

nepeBapeHHbIE OCTaTKW YAANSIOTCS Yepes MOPOLUMLYY
vnn yepes Niloboe MecTo KIeTkn. Yepes cokpaTtuTesbHbIe
BaKyonM OCYLLECTBNSIETCS OCMOTUYEcKas perynsuus,
yaanaTca NpoayKTsl oOGMeHa.

JbixaHye NpoMcxoauT Yepes BCIo MOBEPXHOCTb KIETKN.

PazgpaxvmocTb NpeacTaBneHa Takcucamm.

Pa3mHoXeHune npocteniumnx

Becrnonoe — MUTO30M siapa U AeNeHeM KIeTkn Haa-
BO€ (y ame0bl, 3BreHbl, MHDY30pUn), a TaKKe NyTem mn-
30roOHMM — MHOTOKPaTHOrO AeneHns (y CNopOBMKOB).

MNMonosoe — konynaumsa. Knetka npocTeiiliero cTtaHo-
BUTCS PYHKLVOHANbHON raMeToit; B peaynstate CIUSHUS
rameT o6pasyeTcs 3uroTa.

Ana vHdy3opuii xapakTepeH NosoBoi NPoLEecc — KO-
Hbloraums. Knetkv 06MeHUBalOTCS reHeTU4ecKon nHdop-
Maumel, HO yBeIMYEHVs Yicna 0cobel He MPOUCXOAUT.

MpocTeiiwme cnocobHbI CyllecTBOBaTh B ABYX Gop-
Max — Tpodo3ouTa (BeretaTueHOW HOpMbl, COCOBHOW
K aKTUBHOMY MUTAHUIO 1N HepeﬂBM)KeHMlO) N UUCTbI, KOTO-
pasi 06pasyeTcsi pu He6GNaronpPUsTHbIX yCoBwsix. Mpu no-
nagaHuy B 61aronpusTHbIE YCIOBUS OBUTaHMS MPONCX0AUT
BKCUMCTMPOBaAHME, KiieTKka Ha4ynmHaeT d)yHKLLVIOHI/IpOBaTb
B COCTOSIHUM Tpodo3ouTa.

Jna MHOrMx npeacTasuTenen Tuna Protozoa xapakrep-
HO HaNn4ymne XX N3HeHHOro uukna.

Bpemsa reHepauum nis NnpocTeimnx coctasnser 6—
244,

3abonesaHus, Bbi3bIBaEMbIE MPOCTENLLNMU, HA3bIBAIOT-
CS MPOTO30MHbLIMW.

mcocy,ubl 1 C TOKOM KPOBW Pa3HOCUTLCS MO OpraHam
1 cucTemam, rae Takke Bbi3biBaeT U3bs3BAEHME
1 o6pasoBaHne abcueccos.

B ry6uHe nopaxeHHbIX TkaHel pacrnonaraeTcsi TkKaHe-
Bas dopma. OHa HECKOJIbKO MefbYe KPYMHOM BEreTaTus-
HOW 1 He UMeeT 3PUTPOLIMTOB B LUTOMNA3Me.

Ame6bl Coco6HbI 06Pa30BbIBATL OKPYIIble LIUCTBI. VX
xapakTepHasi 0cO6eHHOCTb — Hanuuve 4 apep (B oTanyne
OT KMLLEYHOW amebbl, UMCTbI KOTOPOI coaepxar 8 aaep).
Pa3mepbl umct — 8—16 MKM. LiMcTbl 0GHapyxuvBatoTcs
B pekanusix 60NbHbIX NOAEN, a Takke napa3uToHocuTe-
newn, 3abonesaHve y KOTOpPbIX NPOTEKaeT 6€CCUMMNTOMHO.

JKn3HeHHbI UMK NapasuTa. 3ararbiBast LMCTbI C 3a-
paxeHHO BOAO Unv NULLEBLIMU NPOoAykTaMu. B npocse-
Te TONICTON KULLKM NMPOUCXOAMUT 4 nocnenoBatesbHbIX Ae-
NeHVsi, B peaysbTaTe KOTOpbix 06pa3yeTcs 8 KneTok,
[aloLMX HadYano Mesnkvm BeretatvBHbiM ¢opmam. Ecin
YCNOBUS CYLLEECTBOBAHMS HE GnaronpuaTCTBYIOT 06pa3oBa-
HUIO KPYMHBIX hOPM, amebbl MHLUVCTUPYIOTCS 1 BbIBOASITCS
HapyXy C Kanom.

Mpu GnaronpusTHLIX YCNOBUSAX Mefkue BereTaTuBHbIe
bOpMbI NEPEXOASAT B KPYHbIE, KOTOPbIE 1 BbI3bIBAIOT 06pa-
30BaHue 513B. Morpyxasich B mMybb TKaHel, OHN NepPexoasnT
B TKaHeBble (POPMbI, KOTOPblE B 0COBO0 TAXENbIX Cry4asx
MPOHUKAIOT B KPOBOTOK M PA3HOCSITCS MO OPraHnamy.

AuvarHoctuka 3abonesaHus. ObHapyxeHve B deka-
nnsix 60NbHOro YenoBeka TPOPO30UTOB C 3arIOHEHHLIMU
3pUTPOLMTAMU BO3MOXHO TONbKO B TeveHne 20—30 MuH
nocre BblaeneHus pekanuit. LIcTsl BCTpeyaroTest npu Xpo-
HMYECKOM TeyeHU GoNesHn 1 NapasMTOHOCUTENLCTBE.
HeobxoaMMo y4nTbiBaTh, YTO B OCTPOM Mepuoae B Kasne
MOTryT 0GHaPYXMBATLCS U LIUCTBI, U TPOGHO30UTbI.
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mopdonornyeckas xapakTepmucTmka.
AnarHoctuka. Npodpunakruka

TpyxoMOHaAp! (Knacc XryTMKOBbIE) ABNAOTCA BO30YaU-
Tensimu 3a6oneBaHui, Ha3blBaeMbIX TPUXOMOHMA3AMM.

YporeHutanbHas TpuxomMoHapa ( Trichomonas vagi-
nalis) — BO36yauTENb yPOr€HNTaNIbHOrO TPYXOMOHMA3a.
Y xeHLWuH aTa popma 06UTaEeT BO BRarasullie 1 weike
MaTKu, Y My>XXHUH — B MOYEUCIYCKaTeSlbHOM KaHasie, Mo-
4YeBOM Ny3blpe 1 npeacTaTencHoi xenese. O6HapyXu-
BaeTca y 30—40% xeHwmH 1 15% MyxuuH. 3abonesa-
HWe pacnpoCTPaHEHO NMOBCEMECTHO.

[nuna napasuta — 15—30 mkm. Popma Tena rpyesna-
Hasi. imeeT 4 XryTuka, KOTOpble PacrooXeHbl Ha nepea-

[0X0OUT 00 CepeayHbl Tena. B cepeayvHe Tena pacnonoxeH
aKCOCTWSIb, BLICTYNAIOLLMIA 13 KNIETKU HA ee 3aHEM KOHLIe
B BMAE LWMNa. XapakTepHyio GpopMy MMeeT SA4p0: OBasIbHOE,
3a0CTPEeHHOe C 060MX KOHLIOB, HanoOMWHAET CJIMBOBYIO
KOCTOUKY. KneTka COAepXuT NULLEBAPUTENbHBLIE BaKyonu,
B KOTOPbIX MOXHO OBHapyXuTb NENKOLMWTbI, 3PUTPOLUTLI
1 GakTepuy MOYernosioBol (Gopbl, KOTOPLIMU NUTAETCH
yporeHuTanbHasi TpoxomoHaga. Liuct He obpasyet.

3apaxeHue NPOUCXOAMT Yallle BCEero noJsioBbIM MyTem
npy He3aLUMLLIEHHOM MOJIOBOM KOHTaKTe, a Takke mpwu
NoJIL30BaHNM O6LLEN NOCTESNbIO U NpeAMETaMV JINHHOM M-
rMeHbI: MONOTEHLAMU, MoYasikamu v np. dakTtopom ne-
pefayn MoryT NoCyXvTb 1 HECTEPUSIbHbIN FTMHEKONOMU-
YeCKUIi UHCTPYMEHTapuii, N NepyaTkn nNpu NpoBeaeHnn
TMHEKOJIOrM4eckoro ocMoTpa.

BuamMmoro Bpeaa xo3siHy 9TOT napasuT 06blYHO He
NPVYHOCWT, OAHAKO BbI3bIBAET XPOHWYECKOE BOCMasneHve
B MOYEMOJIOBbIX MYTAX. TO MPOUCXOANT 3a CHET TECHOIO

e !

35. TpunaHocombi (Tripanosoma). |

Bupapl. )KusHeHbin uukn. fluarHoctmka.
MpodunakTuka

Bo36yanTensMm TprnaHoCOMO30B SIBNSIIOTCA TPUMNaHo-
COMBbI (KNacc XryTukosble). AGprKaHCKVe TpMNnaHoCoMO3bI
BbI3bIBAIOT Tripanosoma brucei gambiensiwn T. b. rhodesien-
se. AMepuKaHCKuiA TpUNaHocomo3 (6onesHb Yaraca) Bbidbl-
BaeT Tripanosoma cruzi.

Mapa3nT uMeeT U30rHyTOe TeNo, CNIOLLEHHOE B OJIHOW
NI0CKOCTH, 3a0CTPEHHOEe C 06enx CTOPOH. Paamepsl —
15—40 mkm. Ctagum, obuTaiowme B opraHMamMe Yenose-
Ka, UMeloT 1 XryTuK, YHAYIVPYIOLLYI0 MeMBpaHy 1 KuHe-
TOMIACT, PACMONIOXKEHHBIA Y OCHOBAHMS XIyTUKA.

O6uTaeT B nnas3me Kposu, NuMde, nuMdaTNHecKkmx y3-
nax, CrMHHOMO3roBOW XWAKOCTW, BELLECTBE FOJIOBHOrO
1 CMIMHHOTO MO3ra, CePO3HbIX XUAKOCTSIX.

putopun Bcen Adpuku.

TpaHcMuccuBHOe 3aboneBaHne C MPUPOSHON oyaro-
BOCTbIO. Bo3byanTenb TpMnaHocomo3a pa3suBaeTcsi GO
CMeHOW xo03seB. NepBas 4acTb XU3HEHHOro LMKaa npo-
XoOMT B OpraHuame nepeHocuuka. Tripanosoma brucei
gambiensi nepeHocuTcs Myxamu ueue Glossina palpalis
(o6uTaeT B6AM3N yenoseyeckoro xunuwa), T. b. rhodes-
iense, Glossina morsitans (B OTKpbITEIX caBaHHax). BTo-
pasi 4acTb XU3HEHHOro LMKIa NPOTeKaeT B OpraHu3me
OKOHYaTeNbHOro Xx03siHa, B Ka4yeCcTBe KOTOPOro mMoryrt
BbLICTyNaTb KPYMHbIA U MENKWIA poraThiil CKOT, 4enoBek,
CBUWHbW, COGakM, HOCOPOrY, aHTUIIONbI.

Mpu ykyce Myxoii LieLie YenoBeka TPUNaHoCOMbI nonaaa-
10T B €€ Xeny[oK, e Pa3MHOXalOTCS 1 MPOXOAST HECKOIb-
KO cTtaguit. MonHbIA UMk pa3sutus 3aHnmaet 20 gHew.
Myxu, B CillOHE KOTOPbIX COAEPXATCS TPUMAHOCOMbI

HeMm KoHue Tena. EcTb yHaynupytoLas membpara, kotopas I

3a6oneBaHne NOBCEMECTHO PACcMpPOCTPAHEHO MO Tep- |

XusHepeaTenbHOCTb IeALLMaHUN.
dopmbl. AnarHocTuka. Npodpunakruka

JNlam6nun oTHocsTes K knaccy XKryTukosble. BoidbiBaeT
3aboneBaHne, Ha3biBaEMOE KULLIEYHbIM JIIMOIMO30M.
Yalue 6oneloT AeT1 MnaLero Bo3pacTa.

O6uTaeT B TOHKOM KWLUEYHUKE, rnaBHbIM 06pasom
B [IBEHaLIATUMNEPCTHOM KULLIKE, MOXET NPOHUKATb B XeNy-
Hble MPOTOKN (BHYTPU- M BHEMEYEHOYHbIE), @ OTTyAa —
B XEN4HbIV Ny3blpb U TKaHb neveHun. JIsmbnmo3 pacnpo-
CTpaHeH NMOBCEMECTHO.

Pasmepebl napasuta — 10—18 mkm. dopma Tena Hano-
MUHaeT pa3pesaHHylo nonosiam rpyuly. Teno 4eTko pas-
[leNeHo Ha MpaBylo U NEBYIO MOJIOBMHLI. B ¢BS3M ¢ 3TUM
BCEe OpraHesfibl U siApa napHele. B paclumpeHHon Yactu
pacnonoxeH npucacbiBatesbHbIli Anck. Baons Tena noyt
2 TOHKMX aKCOCTUIIS.

J1am6amm cnocobHbl K 06pa3oBaHMIo LMCT. 3penble umc-
Tbl UMEIOT OBanbHylo GopMmy, coaepxar 4 sapa v He-
CKOJbKO OMOPHbIX akcocTuneli. Bo BHeLLHeN cpeae coxpa-
HSIIOT XM3HECMNOCOBHOCTb B TEYEHWE HECKOIbKUX HEAENb.

3apaxeHune NPOUCXOAMT Npu 3araTbiBaHUW LWCT, NMo-
MaBLUMX B MWLLYY WIN MUTLEBYIO BOAY.

B TOHKOM KkuLLeYHVKe 06pa3yloTcs BereTaTuBHbIe Gop-
Mbl (TPODO30UTbI).

JIamM6num Mcnonb3yloT NUTaTeNbHbIE BELLECTBA, KOTO-
pble OHW 3axXBaTbIBAOT C NOBEPXHOCTU KJIETOK KULLIEYHOro
ANUTENVSi C MOMOLLbIO MMHOLMTO3A.

HapyLaloTcs npouecchl NPUCTEHOYHOT O NULLEBAPEHNS
M BCaCbIBaHMA NULLN, @ TakKXe BOCNanuTesibHble ABNEeHNsA
KULLIEYHWKA U XXENYHOr O My3bIpsi.

JIam6nun MOryT BCTpedYaTbCsi Y BMOJSIHE 3[40POBbIX
BHellHe niogei. Torga Habnopaetcs 6eccrMNTOMHOE

EEE] 36. O6was xapaktepucTuka knacca
CnopoBuku

N3BecTHO okono 1400 Buaoe cnoposukos. Bce npeacra-
BUTENN K/Acca SBASIOTCA napasutamu (Unm KoMMeHcana-
MW) YesI0BEKa U XUBOTHBIX. MHOMVIE CMIOPOBMKN — BHYTPY-
KNeTo4Hble napasuTbl. IMEHHO 3Tu BuAbl npetepnenu
Havi6onee my6oKyio fereHepaumio B M1aHe CTPOEHWS: UX
opraHu3auvsi ynpolieHa A0 MuHUMyma. OHU He nmetoT
HVIKaK1X OPraHoOB BbIOENEHVsI U NuLLeBapeHust. MntaHne
NPOUCXOAMT 3a CYET MOMNOLEHNS NULLM BCei NoBepx-
HOCTbIO Tena. MpoayKThl XN3HEAEATENIbHOCTN TakKe Bbl-
[ensioTcs Yepes BCo NOBEPXHOCTb MembpaHbl. OpraHenn
ObixaHust HeT. OBLMMKN YepTamu BCexX NMpeacTaBuTenei
Klacca SIBNSOTCS OTCYTCTBUE Y 3pesibix HGOPM Kakux-nmbo
OpraHeJs ABWKEHWS, a TAKKE CIIOXHbIN XU3HEHHBIN LK.
Jnsi cCnopoBKKOB XapakTepHbl ABa BapyuaHTa XU3HEHHOTrO
uMKSia — C HanMyveM noJioBoro npotecca n 6e3 Hero.

Becnonoe pasMHOXEHWE OCYLLECTBASETCS NPOCTbIM
[eNeHneM C NMoMOLLbIO MUTO3a UM MHOXECTBEHHBIM Je-
neHvem (wm3soroHueit). Mpu WN3OroHMN NPOUCXOANT
MHOrokpaTHoe feneHue sigpa 6e3 uMToknHesa. 3atem
BCS LMTONNa3Ma pa3aenseTcs Ha 4acTu, KoTopble 060co-
6N1510TCS BOKPYr HOBbIX sigep. M3 opHoi kneTku obpa-
3yeTCcsi O4eHb MHOT0 fo4epHux. MNepea nonosbIM npouec-
COM MpPOUCXOANT 06pPa30BaHUE MYXCKMX U XKEHCKUX
NonoBbIX KNETOK — ramert. MameTbl cnnsatoTcs ¢ 06paso-
BaHVEM 3UroTbl,KOTOPasi MPEBPALLAETCS B LUCTY, B Hel
NPOUCXOAMUT CMOPOrOHUS — MHOXECTBEHHOE [eneHne
¢ 06pasoBaHMeM KNETOK (CNopo30ouToB). MIMEHHO Ha cTa-
AVn Cnopo3ouTa NapasuT U NPOHMKaEeT B OPraHn3M Xo-
3amHa. CropoBuKK, ANnsi KOTOPbIX XapakTepeH UMEHHO
TakoW UMK pasBuUTUS, 0BUTalOT B TKaHSX BHYTPEHHen
cpelbl OpraHn3ma 4esioBeka (Hanpumep, mMansipuiiHbie
nnasmoaunn).

33. TpuxomoHnagapl. Bugpi, §< [34a] 34. Nlam6nauns. Mopdonorus. —l
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muocmenbcmo. OpHako 3T NIoAM ONacHsbl, Tak Kak
MOTYT 3apaxaTb OKPYXXaloLLMX.

JAunarHoctuka. OGHapyXeHve umcTta B pekanmsx, Tpo-
$0o301TbI B COAEPXKMMOM ABEHAALATUNEPCTHOWN KULLKW,
MOJsly4EHHOM MpPU PPaKLMOHHOM AYOLAEHANLHOM 30HAM-
poBaHUK.

Mpodunakruka.

1. Jlndnas.

2. O6LecTBeHHas.

Neliwmannm (Leishmania) — 370 npocTenune knacca
XXMYTUKOBbIE. SIBMAIOTCS BO3GYAUTENSIMU NIEMLLMAHNO30B —
TPaHCMUCCUBHbIX 3a60NEBAHWIM C NPUPOAHOI 04aroBOCTLIO.

3aboneBaHus y YenoBeKa BbI3bIBAIOT HECKObKO BU-
[0B 3TOro napasura: L. tropica — Bo30yauTesnb KOXHOMO
nenwmannosa, L. donovani — Bo36yauTenb BUCLEpPab-
HOro nevwManno3a, L. brasiliensis — Bo3byanTens 6pa-
3UNbCKOro Nevilimannosa, L. mexicana — Bo3byauTens
LeHTpanbHO AMepurKaHcKoi hopmbl 3a6oneBaHuns.

CyLuecTByIOT B ABYX (POpPMax: XryTMKoBOI (1enToMo-
HaAHOM, MHaYe NpomacTuroTa) u 6e3XryTmkoBon (new-
LWMaHManNbHOM, MHa4Ye amactTuroTa).

AnarHocTuka npu KOXHOW u cnmuauctoii popme.
BepyT oTaensemMoe n3 KOXHOW UAn CM3NCTOM S3Bbl U FO-
TOBSIT Ma3Ku [1si NOCIeAyIoLLEN MUKPOCKOMUN.

Mpu BUCLEpanbHOM GopMe — NOosyHaloT NyHKTaT Kpac-
HOrO KOCTHOrO MO3ra (Npu NyHKLUW FPYAVHBI) UK IUM-
daTnyeckmx y3noB ¢ NOCNeAyoLWMM NPUroTOBIEHNEM
Maska um oTrneyaTka s MUKPOCKOMNMN NoceB MaTepua-
nla Ha NUTaTeNbHbIE CPedpl, Fae NeflMaHanbHas popma
npeBpaLLaeTcs B XryTUKOBYIO, aKTUBHO ABUXETCS U1 06-
HapyXuBaeTcsi Npu 06bIYHOM MUKPOCKONMpoBaHun. Mc-
nonb3yloTca Gronormyeckme Npobbl (Hanpumep, 3apaxe-
HVe NabopaTOPHbIX XXMBOTHBIX).

BTOpoi BapuaHT XW3HEHHOrO LMKJIa HAMHOro
NpoLLie 1 COCTOUT U3 CTaaun LMCTbl 1 Tpodo3ouTa
(aKTMBHO NUTatoLLEiCa 1 pa3mMHoxatoLelics dopmbl napa-
3uTa). Takow LMK pa3BuUTUs BCTPEYAETCS Y CNOPOBUKOB,
KOTOpblE 0OUTAIOT B MOSIOCTHBIX OpraHax, CoobLaoLWmNX-
C$1 C BHELUHEeW Cpeoin.

B 0CHOBHOM CMOPOBKKK, NAPa3nTUPYIOLLE B OPraHn3-
Me YesioBeka 1 APYrux no3BOHOUHbIX, OBUTAIOT B TKaHSX
Tena. Takum 06pa3oM, 3TO 300- U AHTPOMO30OHO3HbIE
3ab0eBaHusi, NPOPUNAKTUKa KOTOPbLIX PEACTABASET CO-
60 cnoxHyto 3apady. 3T 3aboneBaHna MOryT nepeaa-
BaTbCsl HETPAHCMUCCKBHO (Kak TOKCOMIa3Mmbl), T. €. He
MMeTb Crneumdrnyeckoro NepeHocyrka, uam TpaHCcMUc-
CMBHO (kak MansipuitHble Nna3moaun), T. e. Yepes nepe-
HOCHVIKOB.

JAunarHocTuka [OBOJIbHO CNOXHA, TakK Kak napasuTbl
MOryT 06UTaTh B Pa3/IMyHbIX OPraHax 1 TkaHsix (B TOM 41c-
ne rmyboKMX), 4TO CHUXAET BEPOATHOCTb UX OOHapyxe-
Hus. Kpome Toro, BblpaXeHHOCTb CUMNTOMOB 3a6onesa-
HWS HEBeNMKa, MOCKOJIbKY OHW He SIBASIOTCS CTPOro
cneunuyHbIMU.

Tokconnasmsl (Toxoplasma gondii) — Bo36yauTenn
ToKcoMnnasmMosa. Yenosek AJis 3Toro napasvTa siBisieTcs
MPOMEXYTOYHBIMXO3SIMHOM, @ OCHOBHbIE XO35i€Ba — 3TO
KOLLKW 1 Apyrue npeacrasuteny cemeictea Kowavbu.

Manspwuiiible nnaamopuu (Plasmodium) — Bo36yau-
Tenu mManspuu. YenoBek — MPOMEXYTOUHbINA XO35VH,
OKOHYaTesbHbI — KoMapbl poaa Anopheles.

KOHTaKTa BO30yAuTensi Co CAM3NCTbIMM 060JI0uKa-

M. I'Ipm 3TOM MOBPEXOAKTCH KNEeTKN 3NUTenunsi, oH
cnyuwmBaeTcs, BO3HMKaOT MUKPOBOCNaNUTESIbHble 04aru
1 3p031K Ha NMOBEPXHOCTN CAN3UCTbIX 060I0HEK.

Y MyX4uH 3a60sieBaHNe MOXET CMIOHTAHHO 3aKOHYUTb-
Cs1 BbI3AOPOBNEHNEM Yepe3 1—2 mecsiLa nocne 3apaxe-
HUS. XXeHLMHbl 60Nel0T AoNbLUE ([0 HECKONLKUX NET).

JAuvarHocTtuka. Ha ocHoBaHuMM OBHApyXeHus BereTa-
TUBHBIX GOPM B Maske BblAENIEHUI U3 MOYENONOBbIX My-
Ten.

NMpodunaktTnka — cobniogeHre NpaBu JINYHON M-
rMeHbl, MPYMEHEHNE VHAMBUAYANIbHLIX CPEACTB 3aLlu-
Tbl NPY NOSIOBbLIX KOHTAKTaXx.

KuvweuyHnaa tpuxomonapa (Trichomonas hominis) —
HeBOMbLION XryTuKoHocey, (aimHa — 5—15 Mkm), 06u-
TaloWwmin B TONCTON Kuwke. NimeeT 3—4 Xrytuka, oaHoO
A4PO, YHOYNMPYIOLLYIO MeMOpaHy 1 akcocTusb. MutaeT-
cs1 6akTepusMu kuweyHol dnopbl. O6pasosBaHMe LUCT He
YCTaHOBJIEHO.

3apaxeHne NponcxoauT Yepes 3apaxeHHyIo TPUXOMO-
Hagamu nvwy v Boay. Mpyv NonaaaHnm B KULIEYHUK napa-
31T BGLICTPO PA3MHOXAETCS U MOXET BbI3biBaTb MOHOCHI.
BcTpeyaeTcs 1 B KULWEYHUKE 3L0POBLIX OAEN, T. €. BO3-
MOXHO HOCUTENIbCTBO.

JAunarHoctuka. Ha ocHoBaHun oBHapyxeHus Bereta-
TUBHBIX HOPM B Kane.

Mpodunakruka.

1. JlnuHas. CobniogeHve npaBun IMHHON MMIrneHsbl, Tep-
Muyeckast 06paboTka NULLM 1 BOAbI, TLLATENbHOE MblTbe
0BOLLEN 1 PPYKTOB (0COBEHHO 3arpA3HEHHbIX 3eMNEN).

2. ObuwecTtBeHHas. CaHuTapHoe 00YyCTPOMCTBO MECT
06LLeCTBEH-HOr0 NoJb30BaHNs, HabnoaeHne 3a NCToY-
HVKamu 06LLECTBEHHOrO BOAOCHAGXEHUS, CaHUTapHO-
npocBeTUTenbckas paboTa C HaceNeHneMm.

@B VHBa3WOHHON (MeTauukinyeckoi) dopme, npu
yKyce MOryT 3apa3uvTb YesioBeKa.

CoHHas 6oneaHb 6e3 neyeHrst MoXeT NpoTekaTb AOr0
(Do Heckonbkmx neT). Y 60sbHbIX HabnogaTcs nporpec-
cupylowas MbllleyHasi cnabocTb, NCTOLLEHNE, COHMU-
BOCTb, IENPECCUS, YMCTBEHHAs 3aTOPMOXEHHOCTb. Bo3-
MOXHO Camou3fieyeHve, Ho yalle Bcero 6e3 neuyeHus
6onesHb 3akaH4MBaeTCs neTanbHO. TPUNaHOCOMO3, Bbl-
3blBaemblili T. b. Rhodesiense, npoTekaeTt 6onee 3nokade-
CTBEHHO 1 3aKaH4YMBaeTCs NieTanbHbIM UCXOA0M Yepes3
6—7 MecsLeB nocne 3apaxeHust.

JAuarHocTtuka. ViccnenyloT Masku KpoOBU, CMIMHHOMO3-
roBOW XWAKOCTWU, NMPOBOAST BGMONCHI0 NMMBaTUHECKUX
y3J10B, B KOTOPbIX BUAHbLI BO3OYAUTENN.

Tripanosoma cruzi — Bo36yavTeNb aMEPUKaHCKOro Tpuna-
Hocomo3a (Gonesnu Yaraca). [ins Bo3GyauTens xapakrep-
Ha CMOCOBHOCTb K BHYTPU-KNETOYHOMY 06MTaHUo. PasMHo-
XaloTCsl TONbKO B KJIETKAX MUOKap/a, HEPOMAN U MbILLILL,
(B BMAE 6E3XIyTUKOBbLIX HGOPM), HO HE B KPOBM.

MepeHocunkn — TpraTomoBbIe KoMkl B nx Tene Tpu-
NaHOCOMbI pa3mHoxatoTcs. Mocne ykyca Knorbl ncnpax-
HAOTCS, BO3GYAUTENb B CTAAMWN MHBA3WOHHOCTY nonaja-
10T C bekanmsamu B paxky. Mpu aToli 6one3Hn xapakTepHbl
MUOKapAWTbl, KPOBOU3IMSIHUA B MO3roBble 000104k, X
BOCMasneHue.

AwarHoctuka. O6HapyxeHne Bo36yauTens B KpoBu
(B ocTpom nepuoge). Mpu XPOHNYECKOM TeyeHun — 3a-
paxeHvie nabopaTopHbIX XXMBOTHBbIX.

MNMpodunakrtuka. Bopbba ¢ nepeHocyMkamu, NpPodu-
NaKTN4eckoe NleYeHre 340POoBbIX JIoJei B ovarax Tpuna-
HOCOMO30B, Jiefaiolee OpraHn3M HeBOCMPUUMUYUBLIM
K BO36GyauMTENIO.
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XapaKkTepucTuKa, LKA pa3Butus, |
npodunakTuka

| Bo3byauTtenem Tokconnasmosa SIBNSETCs TOKComnnas- |
| ma ( Toxoplasma gondii). MopaxaeT orpoMHOe KONN4ecT- |
BO BM/0B XMWBOTHbIX, a TakXe Yenoseka.
Mapa3anT, nokann3oBaHHbIl B kneTkax, umeeT Gopmy
| nonyMecsiLia, OMH KOHeL, KOTOPOro 3a0CTPEH, a Apyroi |
3aKpyrieH. B ueHTpe kneTkn HaxoauTes aapo. Ha 3aocT-
| PEHHOM KOHLIE MMEeTCsl CTPYKTYpa, NnoxoXas Ha Mpucoc- |
Ky, — KOHOMA, OHa CnyxuT 41t GpUKcaumum v BHeSPEHUs
| B KJIETKW XO35IMHa. |
Mpoucxoout YepepoBaHvie 6ECMONOrO 1 MOMOBOro pas-
| MHOXEHUA — LN30roHnn, raMmeToreHesa U CnoporoHnu. |
OKOHYaTesNbHLIMU XO35ieBaMU NapaanTa sIBASIOTCS KoLKV
| v Apyrue npepctasutenu cemerictea Kowaubu. OHn nony- |
YaloT BO36GyauMTens, noegas Msco G0JbHbIX XMBOTHbIX
| (rpbI3yHOB, NTUL) UM 3apaXeHHOEe MSICO KPYMHbIX Tpa- |
BOSIAHBIX. B K1eTkax KuLLeyHMKa KOLLIKM Mapa3unTbl CHauana
| pPa3MHOXaloTCA LUM3OroHuei, npyu atom obpasyeTcs |
MHOXECTBO [JO4epHUX kneTok. [lanee npoTekaeT rameTto-
| reHes, obpasylotcs rametsl. [locne nx konynsummn popmu- |
PYIOTCS OOLMUCTbI, KOTOPbIE U BbIAENAIOTCSH BO BHELLHIOO
| cpeay. MNMoa 06oNoYKOM LMCTbI NMPOTEKAET CMOPOroHUs, |
06pasyeTcst MHOXECTBO COPO30UTOB.
CrnopoumcThl CO CMOPO30MTaMu NONafaloT B OPraHnam
| NPOMEXYTOYHOrO XO3sIHA — YesoBeka, MTULL, MHOMUX |
MJIEKOMUTAIOLLIME U AaXKe HEKOTOPbIX MPECMbIKAIOLLMXCSI.
| Monapas B kneTkn 6OMbLIVHCTBA OPraHoB, TOKCOMa3- |
Mbl HAYMHAIOT aKTUBHO PAa3MHOXAaTbCS (MHOXECTBEHHbLIM
| peneHnem). B pesynstate nopg 060104K0OM OAHOW KNEeTKN |
oKkasblBaeTCsi OrPOMHOE KONMWYecTBO BO3GyauTenew
| (dopmupyeTcs nceBaoumncTa). MNpu paspyLLeHn ogHOM |

39. 0630p cTpoeHus nHdysopmii.
Banantnauii. CtpoeHue. lnarHocrtuka.
MpodunakrTuka

UHdy30opumn — 310 Hanbosnee CNoXHO YCTPOEHHbIe
| npocteimne. OHW MMEIOT MHOMOYMCNEHHbIE OpraHoMAb |
NBUXKEHUS — PECHUYKM, KOTOPbIE CMN/OLLb MOKPLIBAIOT BCE
| Teno XunBoTHoro. Kaxaas pecHuyka CoCToMT U3 onpeae- |
JIEHHOrO KOIMYECTBA BOSIOKOHEL, (MUKPOTPYGOo4ek). B oc-
| HOBE KaX[0/ PEeCHUYKM NexunT 6asanbHoe Tenble, KOTo- |
pOe pPacrnoJioXeHO B MPO3PA4HON IKTOMIa3Me.
| Kaxpas ocobb MMeeT He MeHee AByX saep — 60nbLIoro |
(MakpOHykreyca) 1 Masioro (MMKpoHykneyca). Bonbluoe sapo
| OTBETCTBEHHO 33 OOMEH BELLECTB, & Majloe — perynvpyet |
06GMEH reHEeTHEeCKoN UHbOPMALWV MPY MOJIOBOM MPOLIECCE
| (KoHblOraumm). Mpu NONOBOM MPOLIECCE MaKPOHYKNeyc |
paspyLLaeTcsi, 8 MUKPOHYKIIEYC MEVOTUYECKN AENUTCS C 06-
| pa30BaHMEM YETbIPEX SAEP, U3 KOTOPbIX TPM NMornbatoT, a veT- |
BEpPTOe [EeNMTCS MUTOTUHECKU C 0Bpa30BaHMEM MYXCKOro
| M XKEHCKOrO ranjionaHbIx saep. B kakaoit knetke npovicxoomt |
CAMsiHME COBCTBEHHOIO XXEHCKOTO sApa C MYXCKVM siapOM
| napTHepa. 3aTem BOCCTaHaB/MBAETC MUKPOHYKIIYC, UHDY- |
30pUM pacxomsTcest. KonmiecTBo KIETOK NPy 3TOM He yBENNHM-
BAETCS, HO OOMEH reHEeTUHECKOV UHOPMALIMEN MPOUCXOAUT.
| Bce nHby30pun MMeloT nocTosiHHylo dopmy Tena. Ha |
GPIOLLIHOV CTOPOHE MHGDY30PUM UMEETCS KIIETOUHBIA POT
| (uMTOoCTOM), KOTOPLI NEepexoauT B rMoTky (uutoda- |
PUVHrc). [MoTka OTKPbIBAETCS HEMOCPEACTBEHHO B 3HA0-
| nnasmy LeBapuTesibHYI0 BaKyoJsb. |
HenepeBapeHHbIn OCTATOK BbIOPACcHIBAETCS YePe3 No-
| polumuy npeacTasuTenem sBisieTcs MHpysopus Tydesb- |
Ka, KoTopasi obuTaeT B HEGObLUMX BOLOEMAX, JyXaX.
| B opraHuame 4enoBeka napasuTpyeT eAUMHCTBEHHbIN |
|_r|pe.ucmBV|Tenb Kknacca — 6GanaHTuauii, KOTOpbIn 0BUTaeT

38. MansipuiiHblii nnaamoauii:
mopdonorusi, LMKN PasBUTUS.
AunarvocTtuka. Npodunakrtuka

MansipuiiHble nna3amoaumn oTHOCSTCS K knacey Plasmo- |
dium v sBnsiloTca Bo3GyauTensMu manspun. B opraHns-
Me 4YesioBeka napasnTupyrloT cneayouime suabl nnasmo- |
aves: P. vivax — BO30yauTeNnb TPEXAHEBHON Manspuu,

P. malariae — B036yamnTeNb YeTbIPEXAHEBHON Manspuu, |
P. falciparum — B036yauTenb TPONMUYECKON Manapuu,

P. ovale — Bo36yauTENb OBanemanspum. |
JKMBHEHHBIN LMK TUMUYEH AJ1S1 CMIOPOBMKOB U COCTOUT
13 6ecrnonoro pasMHOXeHUs (LUM30rOHMK), NOSIOBOrO |

npoLLecca 1 CrioporoHnu.

Manspus — TUNM4YHOE aHTPONOHO3HOE TPAHCMUCCUBHOE |
3abonesaHue. MepeHocunkn — komapbl poga Anopheles
(OHM Xe 1 OKOH4aTenbHble x035eBa). MPOMEeXyTOUHbIV
XO3AMH — TOJIbKO YenoBeK. |

3apaxeHne 4YenoBeka MPOVCXOAWT MPU YKyce Komapa,

B CJIIOHE KOTOPOro COAepXaTcsi Nna3moaun Ha ctaguu |
cnopo3souta. OHM NPOHUKAIOT B KPOBb, C TOKOM KOTOPOW
0OKa3blBAKOTCH B TKAHM NEeYeHn, rae nponcxoguT TkaHesast |
LIN30roHusi. OHa COOTBETCTBYET MHKYBALIMOHHOMY Nepuo-
ny 6one3Hn. Knetku neyeHn npu aTom paspyLualoTcs, |
1 B KPOBb NOMaZaloT napasnTbl HA CTagum mepodonTa. OHn
BHEOPSAOTCS B 3PUTPOLMTLI, B KOTOPLIX NPOTEKAET 3pUTPO- |
uMTapHasi W13oroHus. Mapas3vt norowaer remMorobuH
KNETOK KPOBMW, PacTeT U pPasMHOXaeTCs LUN3OrOHUEN. |
Mpw aTOM KaxabIi Nna3moanii faet ot 8 o 24 mepo3ou-
ToB. MuLei napaanTa CRyXxuT robvH,a OCTaBLLMIACS CBO-
60aHbIN rem — cusbHenwnii a4, VIMeHHO ero nonagaHvie |
B KPOBb BbI3bIBAET CTPALLHbIE NPUCTYMbI MANSPUAHON Nn-
xopagku. Temneparypa Tena BbiCOKO MOAHUMAETCS. |

Y YenoBeka NNasmMoaMin PasMHOXAETCs1 TOSbKO 6ecro-

JIbIM NYTEM — LUM30rOHUEN. HYenoBek — 3TO MPOMEXYTOYHbIN |

40. Tun nnockue 4epsu.
XapakTepHble 4epTbl OpraHnsauum.
OG6Lwaa xapakTepucTuka Knacca
cacanbLUVKn

Tun HacuuTbiBaeT okono 7300 BMAOB, 06bEANHSIOWNX- |
Csi B Takue Tpu knacca, kak: |
1) PecHuyHble YepBu;

2) Cocanblumnku;

3) JleHTO4HbIE YepBU. |
OHW BCTPEYAIOTCS B MOPCKMX U NMPECHBIX BOJOEMAX.
MaBHble apoMopPdO3bI NSTOCKMX HYEPBENA: |

1) 6unatepanbHas CUMMeTPUs Tena;

2) pa3BuUTUE ME30AEPMbI; |

3) nosiBNeHne CMCTEM OpPraHoB.

Bce npocTpaHCTBO MeXAy BHYTPEHHUMW OpraHamu 3a- |
MOJSTHEHO PbIX/IOV COEAVHUTENBHOMN TKaHBIO — MNAPEHXVIMOW.

Mnockve 4YepBM UMEIOT Pa3BUTbIE CUCTEMbI OPraHOB:
MbILLEYHYIO, NULLEBAPUTESNbHYIO, BbIOENNTENbHYIO, HEPB- |
HYIO 1 NOMOBYIO.

Y HUX IMeeTCs KOXKHO-MYCKY/bHbIV MeLlok. OH cocTouT |
13 NOKPOBHOW TKaHW — TErymMeHTa, KOTOpbI NpeacTas-
nisieT coB60I HEKJIETOUHYIO MHOMOSIIEPHYIO CTPYKTYPY TUNa |
CUHLMTUSA, 1 TPEX CJI0EB MALKMNX MbILLL, MPOXOASLLMX
B MPOAO0JIEHOM, MOMEPEYHOM 1 KOCOM HaMpaBfiEHUsIX. |

HepBHas cuctema COCTOWT 13 NapHbIX HEPBHbIX Y3J10B
(raHrnmes), pacrnonoXeHHbIX Ha FOSIOBHOM KOHLIE TYI0BU- |
wa, OT KOTOPbIX K33AM OTXOAAT NapasinesbHble NPOAob-
Hble HEPBHbIE CTBOJIbI.

MuwesBapuTenbHas cucTema (ecnm oHa UMeeTcst) Haun- |
HaeTca I'J'IOTKOVI, a 3akaH4ymBaeTCd Cneno 3aMKHYTbIM
KnweyHnkom. Umeiotcs nepenHasa n cpegHssa KULLIKW. |
OcTaTtky nuLwm BoibpacbIBaloTCs Yepes poT.

BbigenuTtenbHasi cuctema, npeacTasfieHa npoToHe- |
bpuamnamu.



mxosﬂvm. B opraHusme komapa npoTekaeT MosioBom
npouecc. Komap — 3T0 OKOHYaTENbHbI XO35IMH, OH
K€ 1 NEePEeHOCHUK.

Manspus — aT0 Taxenoe 3abonesaHne, KOTOPOe XapakTe-
pn3yeTcs neprnoanvyeckuMmn N3HypuTesbHbIMU NpUCTynamMm
NXopagKu G 03HoGamm1 1 NPOMBHBIM NOTOM. Npu BbIXOE
60/bLIOro KONMYEeCTBA MEPO30UTOB M3 IPUTPOLIUTOB
B M/1a3My KPOBYW BbIGPACKIBAIOTCS MHOMO TOKCUYECKVIX MPO-
IIYKTOB XV3HEAESTENIbHOCTY CaMoro napasuTa 1 NpoayKTbl
pacnaga remMornobvHa, KOTOpbIM NMUTAETCS MNasMoLuiA.
Mpyv BO3AENCTBUM UX HA OPraHN3M BO3HVKAET BbIPKEHHas!
VHTOKCVKALWS, Y4TO MPOSIBASIETCS B PE3KOM MpUCTynoobpas-
HOM MOBBILLEHUM TEMMepaTypbl Tena, NosiBeHn 03Ho0a,
FO/IOBHbIX M MbILLEYHBIX 6OMEN, peskon cnaboctu. 3Tn npu-
CTyMbl BO3HWKAIOT OCTPO U AISTCA B cpepHeM 1,5—2 4.

AnarHocTuka. Bo3aMoxHa ToNbLKO B NEPUOA, 3pUTPOLIM-
TapHOVI LLIN30roHmnmn, Korga B KPOBM MOXHO BbISIBUTb BO3-
6ygutens. Mnasmoauii, HeAABHO MPOHUKLUNIA B 3PUTPO-
LT, MeeT Buz, KoslbLa. LinTonnasma B Hem B BUae o6oaka
OKpY>aeT KPYMHYI0 BaKyoJib. 14p0 CMELLEHO K Kpato.

MocTeneHHo NapaanT pacTeT, y Hero NosiBASIOTCS JIOX-
HOHOXKM (Y aMe60BMOHOrO LUM30HTA).

OH 3aH1MaeT NOYTU BECb apUTPOLWT. [lanee npoucxoaut
PparMeHTaLmMs LWN30HTa: B A4eHOPMUPOBAHHOM 3PUTPO-
uuTe 06HAPYXMBAETCSt MHOXECTBO MEPO30UTOB, B KXKIOM
13 KOTOpbIX coaepxutcs sapo. Kpome Gecnonbix ¢GopMm,
B 9pUTPOLIMTAX TaKKe MOXHO HaiTV rameToumTsl. OHu Go-
nee KpyrHble, He UMEIOT JIOXKHOHOXEK U BaKyOﬂeVI.

MpodunakrTuka. BoiseneHve n neveHne Bcex 60NbHbIX
Mansipuein u yHMHTOXeHe KOMapoB.

Mpv noesake B paioHbl, HeGIaronpUATHLIE MO Manapuu,
cnepyet NPodUNaKTUHECKU MPUHUMATL NMPOTVBOMAISPUI-
Hble npenaparbl, NPEeAOXPAHATLCS OT YKYCOB KOMapOB.

Mnockue YepBm coyeTaloT B cebe NpuaHaky 060mx
MOJIOB — MY>KCKOO U XXEHCKOTr0.

MeauumHckoe 3Ha4yeHne UMEIOT NPeACTaBUTENN ABYX
knaccoe — Cocanbwukm (Trematodes) n JleHTO4Hble
yepswu (Cestoidea).

Knacc Cocanbiuku. O6uias xapakrepucTuka

Monoso3penas 0cobb UMEET NMCTOBUAHYIO popmy. POT
PacnonoxXeH Ha TEPMUHANLHOM KOHLE Tena u CHabxXeH
MOLLHOM MYCKYIMCTON NPUCOCKON MMEETCs elle oaHa
npucocka Ha 6pioLwHON CTOpoHe. JLONOoAHUTENbHBIMW Op-
raHamun NPUKPErJIEHNs1 y HEKOTOPbIX BUOB — MeJikue
LIMNVIKW, NMOKPbIBalOLLLEE BCE TENO.

Cocanbwukn — repmacdpoauntel. Myxckas nonosas
cucTemMa: napa CEMEHHWKOB, 1Ba CEMSINPOBOAA, CEMSIN3-
BepraTenbHbIil KaHas, KONynsaTUMBHbIA OpraH (Lyppyc).
>KeHckasi NonoBasi cucTema: IMYHYIK, SNLEBObI, XENTOY-
HVKW, CEMANPUEMHIK, MaTKa, NooBas Knoaka.

MonoBo3penas ocobb (MapuTta) Bcerpa obutaeT B opra-
HU3MeE MO3BOHOYHOIO XMBOTHOrO. OHa BblAENseT Anua.
Jna panbHenwero pas3suTus AiLo AOMKHO NonacTb B BOAY,
roe 13 HEero BbIXOOUT JIYMHKA — Mupaumanii. Mupaumowin
JIOJDKEH MonacTb B OPraHam GPIOXOHOroro MoJUiocka, CTpo-
ro cneumduYHOro A1 AaHHOMO BMaa napaavta. B ero opra-
HU3ME JIMYMHKA NMPEBPALLIAETCS B MATEPVHCKYIO CMIOPOLIMCTY,
KOTOpasi peTepreBaeT Haubosiee MyBoKyIo AereHepaLmio.

Mpw ee paaMHOXeEHUN GOPMUPYIOTCH MHOTOKNIETOUHbIE
peavn, KOTOpbIE MOTYT reHepupoBaTh B Lepkapumn. Ux
JanbHelillee pasBUTVE NPOTUKAET B T€Ne OKOHYATENbHO-
rO UNM BTOPOro NPOMEXYTOYHOr0 X035MHa.

B opraHu3me OKOHYaTeNbHOrO X03sMHA UHBA3VOHHbIE
CTaZun COCaNbLUVMKOB MUrPUPYIOT B HEM 1 HAXOAST HyX-
HbIV AN5 fanbHERLWero pa3BuTmns oprax.

Mwurpauvsi ConpoBOXAAETCS ABNEHUSAMU TSHKENON UH-
TOKCUKALMM 1 aNniepryeckumm NposiBNEHNSIMU.

3aborneBaHus, Bbi3bIBaEMble COCATTBLLMKAMM, HOCSIT O6LLee
Ha3BaHVe TPeMaToA030B.

KNETKU U3 Hee BbIXOAWUT MHOXECTBO BO30yauTenen,

KOTOpble NPOHUKAIOT B Apyrue knetku. [pyrue
rpynnbl TOKCOMAa3M B KJIETKAX XO35IMHA MOKPbLIBAIOTCS
ToncTon 0605104KON, hopMUpysa LMCTY. B Takom cocTos-
HVM TOKCOMIa3Mbl MOTYT COXPaHSITbCSl LONIFO€ BPEMSI.
B okpyxatoLuyto cpeny oHv He BbiaensioTes. Liukn passu-
TUS 3aMbIKaeTCs MpY NOeJaHUN KOLLUKaMK 3apaXeHHOro
MsiCa MPOMEXYTO4HbIX XO35IeB.

B opraHusme 60/bHOrO Yenoseka TOKCOMIasmbl 06-
Hapy>XmnBatoTCA B K1eTKax rosloBHOro mo3ara, ne4yeHu, ce-
ne3eHkn, B }'IVIMd)aTVI‘-IeCKI/IX y3nax n mblliyax. Yenosek
Kak MPOMEXYTOUHbIA XO3SIMH MOXET MOMY4UTb TOKCO-
nnasmMel Npu ynotTpeGneHun B NuLly Msica 3apakeHHbIX
XMBOTHBIX, YEPE3 MOBPEXAEHHYIO KOXY U CIMU3UCTbIE
060/104kM NpK yxoae 3a GONbHLIMU XMUBOTHLIMU, MPK
06paboTke MHOULMPOBAHHBIX MsiCa WU LLIKYP, TPaHCa-
LEeHTapHO, MPW MEAVLIMHCKMX MaHUNYNISLMSAX — Nepenm-
BaHWM JOHOPCKOV KPOBU 1 ee mpenapartos, rnepecanke
[OHOPCKNX OpraHoB Ha ¢OHe npuema MMMyHoAenpec-
CaHTOB (NOJABNSIOLMX €CTECTBEHHbIE 3alUUTHbLIE CUbI
opraHusma).

B GonblmHCTBE crydaeB HabnopaloTcs 6ecCMMnTOM-
HOe Mapa3nTOHOCUTENLCTBO WIM XPOHUYECKOe TeueHne
6e3 xapakTepHbIX CUMMTOMOB (€C/nv napa3vTel 06nafaloT
HW3KOW NaTOreHHOCTLIO). B peakmx cnyyasx 3a6onesaHne
npoTekaeT OCTPO: C NOABbEMOM TEMMEPATYPbI, YBennye-
HMem nepudepnyecknx TMMdaTUYecknx yanos, nosse-
HMEM CbIMU 1 NPOSIBNEHVSIMU OBLLEN MHTOKCUMKALMK. STO
onpefenseTcs UHAVBIAYaNbHOW YyBCTBATEILHOCTLIO Op-
raHu3ma v nyTsiMm NPOHVKHOBEHMS NapasnTa.

MpodunakrTuka

Tepmuueckas 06paboTka NPOAYKTOB MUTAHUSI XUBOT-
HOrO NPOVCXOXAEHWS, CAaHUTaPHbIA KOHTPOJIb Ha BOMHAX
N MSICOKOMOUHATax, UCKJOYeHNe KOHTaKTOB GepemeH-
HbIX 11 JeTeli C JOMALLIHUMU XUBOTHBIMU.

B MWLLEBAPUTESNIbHON CUCTEME U ABNSETCS BO3OY-
avTenem GanaHtmavasa.

Pa3amHoxaeTcs 6anaHTnaunii, kak n gpyrue nHpysopum,
nonepeyHbIM geneHvieM. MHoraa GbiBaeT nonoBoi npo-
LIeCC B BUAE KOHbIOraumu.

3apaxeHwue YesioBeka NPoOVNCXOaUT LMCTaMm yepes 3a-
rpPsi3HEHHYI0 BoAy U nuy. LIMcTel MOryT Taioke pasHo-
CUTLCS Myxamu. VICTO4HMKaMu pacnpocTpaHeHus 3a6o-
NeBaHUS MOTYT CITYXWUTb U CBUHbBY, W KPbIChI, Y KOTOPbIX
B KULLIEYHWKE Napa3nTUpyeT 3TO NpocTelillee.

Y yenoseka 3aboneBaHune nposisnsieTcs B dopme Gec-
CVIMMTOMHOrO HOCUTEIbCTBA WS OCTPOro 3abonesaHus,
KOTOPOE COMPOBOXAAETCS KWLLEYHOWN KOSIMKOW MOXeT
BHEZPSATbLCS B CTEHKY TONCTOM KULLKM, Bbi3blBasi 06pa3o-
BaHVe KPOBOTOYALLMXCA U rHosLLMXCA 513B. VHoraa BO3-
HUKaeT nepdopaLms KULLIEYHON CTEHKM GanaHTuauii Mo-
XET NPOHMKATbL B KPOBEHOCHOE PYCIIO 13 KALLEYHON CTEHKM
1 C TOKOM KPOBMW Pa3HOCUTLCS MO opraHnamy. OH cnoco-
6eH ocepathb B IETKVX, MEYEHW, FOJIOBHOM MO3re, e Mo-
XeT BbI3blBaTh 06pasoBaHye abCLLEeccos.

JAuvarHocTuka. Mukpockonus Maska kana 60sbHOro.
B Ma3ke 06HapY>XMBAIOT LIMCTbI U TPOdO30UTLI GanaHTv-
Avs. BbiISBNSIOTCS CM3b, KPOBb, THOM 1 Macca napasuTos.

Mpodunakruka.

1. Nlnynan. CobnogeHve npasus IMHHON rMrmeHsl.

2. O6wecTtBeHHas. CaHuTapHoe 06YyCTPOWCTBO MECT
06LLIeCTBEHHOr 0 M0/Ib30BaHUSA, HABNIOAEHNE 33 UCTOYHU-
Kamu o6LLECTBEHHOTO BOAOCHAGXeHWs, 6opbba C rpbi3y-
HaMu, TMIMEHNYECKOE CodePXaHne CBUHEN.
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cocanbLUuKu

MeveHouHbIN cocanbLumk, nnn pacuvona (Fasciola he-
patica), — Bo36yauTensb dacumonesa.

3aboneBaHvie pacnpoCcTPaHeHO MOBCEMECTHO.

Pasmepebl Tena maputel — 3—5 cM. Popma Tena nucTo-
BUJHAs, NepeaHUil KoHeL, KoBOOOPA3HO OTTSHYT.

MaTka MHorononacTHasi 1 pacrnoJsiaraeTcsi po3eTKow
cpasy 3a GPIOLLHOV NPUCOCKON. 3a MaTKON NEXUT any-
Huk. Mo BGokam Tenia pacronaralTCsi MHOMOYUCIEHHbIe
KENTOYHUKM U BETBU KMLIeYHMKa. Bclo cpepHiol YacTb
Tena 3aHVMaloT CUIbHO Pa3BETBEHHBIE CEMEHHVIKM.

OKOHYaTEeNbHLIM XO3SIMHOM CJIyXaT TPaBOSAHbIE Me-
KonuTaloLLme (KPYMHbI 1 MenKuil poratblil CKOT, IoLaau,
CBUWHbW, KPONIMKM 1 Ap.), @ Takke YesnoBek. [pomexyTou-
HbIlA XO35MH — NPYAOBUK Manbii (Limnea truncatula).

Mocne nonaaaHns B KMLLEYHMK OKOHYATESIbHOrO XO35In-
Ha nMy4mHKa ocBoboxaaeTcs oT o6onoyek, Npobypasnu-
BAET CTEHKY KWLIKW 1 NMPOHMKAeT B KPOBEHOCHYIO CUCTe-
My, OTTyAa — B TkKaHb neveHn. C NoMOLLbIO MPUCOCOK
M WMNUKOB dacumona pa3pyliaet KNeTkv neveHun, 4to
BbI3blBAaET KPOBOTEHYeHe U HOopMMpOBaHME LMPpo3a
B vcxofe 3aboneBaHuisi. 3 Ne4eHOYHOM TKaHu napasut
MOXET MPOHWKATb B XEN4HbIE XOAb! U BbI3bIBATH UX 3aKy-
ropKy, MOSIBAISIETCS XeNTyxa.

AunarHoctuka. O6HapyxeHve vy, pacumonsl B dpeka-
nunsix 60NbHOrO.

Mpodunakruka. TwarenbHO MblTb OBOLUM W 3€N€EHb,
He UCMonb30BaTh AJIS NUTbS HEUALTPOBAHHYIO BOAY.
BbISIBASITb U NEYNTL GOMbHBIX XMBOTHBIX, MPOBOAUTL Ca-
HUTAPHYO 06pa60n<y naCTﬁmu.l

Kol , UK ¢l
felineus) — 3036y,ELMTenb onMCTopxosa

5 COC

(Opisthorchis

EEE]  43. OGuwias xapakTepncTuka Knacca
JleHTOYHbIE YepBU. Bblunii LLeneHb

Knacc JleHTouHble Yepsu ( Cestoidea) HacHUTbIBaET OKO-
no 3500 B1aoB. Bce oHM ABNSIIOTCS 06MraTHbIMK napasun-
Tamu, KOTopble B MOJI0BO3PESIOM BO3pacTe 06MTaIOT B K-
LLIEYHVKE YenoBeKka 1 APYrx No3BOHOYHBIX.

Teno (cTpoGuna) NeHTOUHOrO YepBsi UMEET IEHTOBUA -
Hyio popmy. COCTOUT N3 OTAENbHBIX YIEHUKOB — MpPO-
rnoTTuA,. Ha nepefHeM KOHLE Tena HaxoAuTCsi ronoBKa
(ckonekc), panee HecerMeHTMpoOBaHHas Lweika. Ha ro-
JIOBKE PacMoniaraloTCsl OpraHbl NMPUKPEnIeHns — npu-
COCKM, KpIOYbsi, MpucacbiBaTesibHble wenm (6oTpum).

[lBe cTaguu pasBuUTUS — MOJIOBO3PeENyio (06UTaIOT B Op-
raHn3mMe OKOHYATEesNbHOrO X035IMHA) W JINHMHOYHYIO (napa-
3UTVPYIOT B NMPOMEXYTOYHOM XO3FIMHE) B MaTKe BHYTPU
060o04ek Arua 06pasyeTcs LWECTUKPIOYHbIM 3apoabill —
oHkocdepa. C dpekanmsmmn xo3smHa anLo nonagaet Bo
BHELLHIOIO cpeay. 115 fanbHeiLero passnTyist L0 AOSK-
HO MOMacTb B MULLIEBAPUTENLHYIO CUCTEMY MPOMEXYTOUHO-
ro xo3suHa. 34ech Lo C MOMOLLBIO KPIOYbEB NPOGypaB-
NINBAET KULLIEYHYIO CTEHKY 1 MOMaAaeT B KPOBOTOK, OTKyAA
Pa3HOCUTCS MO OpraHam 1 TKaHsM, rAe PasBMBaeTCs B Jn-
YUHKY — UHHY. B KMLLEYHKE OKOH4ATENbHOrO XO35MHA
noz, BVSHUEM €ro MULLIEBApUTESIbHbIX hepMeHTOB 060-
JI04Ka PUHHBI PACTBOPSIETCS, FOIOBKA BbIBOPAYMBAETCS Ha-
PYXY ¥ NPUKPennseTcs K cTeHke KUWKu. OT Levikn Haun-
HaloTCst 06pa30BaHNE HOBbIX YIEHWKOB U POCT MapasuTa.

BoneaHu, KOTOpbIE BbI3bIBAIOTCS JIEHTOYHLIMU YEPBS-
MU, Ha3bIBAIOTCS LLEeCTOA03aMM.

Bblunii LeneHs ( Taeniarhynchus saginatus) — Bo36yauTens
TeHnapuHxo3a. Ha ronoske MMeeTCs TONbKO 4 NPUCOCKN.

OKOHYaTEeNbHbIA X035WH Bbl4bero LienHs — TOMbKO Ye-
JIOBEK, NMPOMEXYTOYHbIE X035ieBa — KPYMHbIV poraThiit
CKOT. )KMBOTHbIE 3apaXxaloTcsi, noefas TpaBy, CEHO 1 Apy-

LLinctocombl — BO36yauTENM LUIMCTOCOMO30B. Bee na-
pa3nTbl 06MTAIOT B KPOBEHOCHBIX COCYAAX, MpenMylle-
CTBEHHO B BeHax. 3TO pa3ae/ibHO-MoJIble OpraHn3mbl. Teno
camLioB Gonee KOPOTKOe 1 WMpokoe. CaMkn UMEIOT LLHY-
POBUAHYIO POPMY MPU AOCTVKEHUU MONIOBOM 3PENOCTU
coeavHsIoTCs nonapHo. MNocne atoro camka obutaeT B rn-
HeKOpOPHOM KaHasie Ha GPIOLLIHOM CTOPOHE camua.

Aiiua BblAENSAIOTCS M3COCYANCTOrO pycna B MONIOCTHbIE
opraHbl, @ 0TTyAa — BO BHELLHIOW cpeny. Bee siiua nmetot
LINAKKK, Yeped KOTOpbIe BbIAENSIOTCA padnunyHblie ¢ep-
MEHTbI, PACTBOPSIIOLLME TKAHW OPraHn3ma X03suHa.

Jinsi HEKOTOPbIX BUAOB LUMCTOCOM OKOHYATEMbHBIM XO-
35IMHOM SIBISIETCS TOJNLKO YENOBEK, Al APYrMX — pasnny-
HbIE BUABI MIEKONUTAIOLLMX. MTPOMEXYTOUHBIMU X03s5ieBa-
MU ABIAKOTCH NMPEeCHOBOAHbIE MOJUTIOCKN. B ux tene
MPOUCXOAMUT Pa3BUTUE NNYNHOYHbBIX CTaANIA, 1 06pasyeTcs
ABa NnokoneHuns cnopouuct. NMocnegHee nokoneHne dop-
MUPYET Liepkapuu, KOTOPbIE SBASIOTCS MHBA3MOHHOMN CTa-
et Ans OKOHYATESIbHOrO X035INHa.

MpY NPOHNKHOBEHUN YEPEe3 KOXY LIepKapun Bbi3bIBAIOT
creumdunyeckoe ee nopaxeHve B BUOE LepKapruo3oB —
nosiByIeHNe Cbinu, 3yJ1a, annepruyeckx COCTOSHUIA.

AuvarHoctuka. O6HapyxeHne B Moye unu dekanmsx
60/IbHOTO UL, LUIMCTOCOM.

MocTaHoBKa KOXHbBIX annepronornyeckvx npob, npu-
MEHAITCA UMMYHOJI0rn4yeckme MeToabl AMarHOCTUKN.

Mpodunakruka. Vicnonb3oBaHne ans NUTbS TONLKO
o6e33apaxeHHyio Body. bopbba ¢ NPOMEXYTOYHLIM XO-
3NMHOM — BOAHbLIMW MOJUTIOCKaMun. OXpaHa BOOOEMOB OT
3arpsidHeHus. B opraHuame yenoseka napasuTupyeT Tpu
OCHOBHbIX B1/1a KPOBSIHbIX COCAIbLLVIKOB.

1. Schistosoma heamatobium — Bo36yauTenb ypore-
HWUTaNBHOTO LUNCTOCOMO3a, 0OUTAET B KPYMHbIX BEHAX
GPIOLLIHO NMOMOCTU 1 OPraHOB MOYEMNOJIOBOM CUCTEMBI.

44. KapankoBbIiA CBUHOM LleneHb

CBUVHOW, Uy BOOPYXeHHbIN, LeneHs ( Taenia solium) —
B036yAuTENb TeHUo3a. OKOHYATESbHbIV XO3SMH — TONb-
KO YenoBek. [IPOMeEXYTOUHbIE X03sIeBa — CBUHbS, U3pes-
Ka yenosek. YneHnku BbIOENAKTCA C ¢eKaJ’IVIFIMVI yenose-
ka rpynnamu no 5—6 wryk. MNpu noacbixaHUn suL, nx
obonoyka nonaetcs, fAiiLa cBOOGOAHO paccenBaloTCs.
3TOMY Npoueccy Takke CNoCOBCTBYIOT MyXu U NTULbI.

CBVHbM 3apaXKAIOTCS, NOeast HEYUCTOTbI, B KOTOPbIX MO-
ryT CoAepXaTbCsi MPOrMOTTMALL. B Xkenyake cBuHel pacTeo-
psieTcs 06004Ka aLa, U3 HEro BbIXOAAT LLECTUKPIOYHbIE
oHkocdepsbl. M0 KPOBEHOCHBIM COCYyAaM OHW NonaaalT
B MblLLILIbI, i€ OCEHAIOT 1 Yepe3 2 MecsiLia NPEeBPaLLAIOTCS
B OUHHbI. OHN HOCAT Ha3BaHUS LMCTULLEPKOB 1 NpeacTa-
BNSIOT COO0V My3bIPEK, 3aMOJIHEHHbIN XUAKOCTbIO, BHYTPb
KOTOPOrO BBEPHYTA rOJI0BKA C MPMUCOCKaMU.

3apaxeHue yenoBeka NPOUCXOAWT Npu ynoTpedneHnn
B NWLLY CbIPOW WM HEJOCTATOYHO TEPMUYECKM 06pabo-
TaHHOW CBWHUWHBIL. oA AeiCTBUEM MULLEBAPUTENbHBIX
COKOB 060/104Ka LIMCTULIEPKN PACTBOPSIETCS; BbIBOPAUMN-
BAETCs CKOJIEKC, KOTOPbIV MPUKPENISETCs K CTEHKE TOH-
KOTO KULLIEYHUKA.

Mpu aTOM 3a6051€BAHNM [OBOJILHO HACTO BO3HMKAIOT 06-
paTHas nepuctanbTvka KulieyHuka u psoTa. Mpu atom
3perible YeHVKM NONaaaloT B XeNyAoK 1 NepesapuBailoTcst
Tam Mog, BASIHUEM Xenyao4Horo coka. Ocso6oavBLuMecs
OHKOCepbl NMOMaJaloT B COCYAbl KULLEYHUKA U C TOKOM
KPOBM Pa3HOCATCS MO opraHam v TkaHsaM. MoryT nonagatb
B MeYeHb, FOI0BHOM MO3F, Ierkue, masa, rae GopmMupyoT
LCTULLEPKM.

JleyeHue LMCTULEPKO3a TONbKO XMPYPruyeckoe.

AunarHoctuka. OGHapyxeHve B dekanmsax 60/bHOro
3peribIX Y1IEHWKOB.
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OKOHYaTEesbHbIN XO39MH — YenoBeK 1 06e3bsiHbI.
MpomexyToyHble X035eBa — pasfinyHble BOOHbIE
MOJUTIOCKU.

Jlns MOYenonoBOro LIMCTOCOMO3a XapakTepHbl Hanm-
4yne KpoBW B Moue (rematypusi), 601 Hapg nobkom. He-
PpeaKo NpoucxoanT 06pasoBaHVe KaMHel B MOYEBbIBOS -
LLMX NYTSIX.

AvarHoctuka. O6HapyxeHune suL, napasuta npu mMu-
KPOCKOMUWN MOYU.

2. Schistosoma mansoni — B0O30yauTeNb KULIEYHOro
LUIMCTOCOMO3a.

MapasuTtrpyeT B BeHax GpbiKeikn U TONCTOrO KuLLey-
Huka. Takxe nopaxaeT BOPOTHYIO CUCTEMY NeYeHW.

OkoH4aTeNbHbIE X0351eBa Napa3uTa — YenoBek, 06e3bsi-
Hbl, cO6aKu, rpbI3yHbl. [POMEXYTOUHBIE XO35i€Ba — BOJ-
Hble MOJUTIOCKM.

MaTtonorvyeckne N3MeHeHus nponcxoasT B TOJICTOM
KULWEYHMKE (KONUT, KPOBaBble MOHOCKI) U NeYeHU (BO3HN-
KaeT 3acTol KPOBU, BO3MOXEH pak).

Aunarnoctuka. O6HapyxeHve sl B pekanvsix 60n6HOro.

3. Schistosoma japonicum — B036yAWTENb SNMOHCKOro
wucTocomosa. Apean oxsaTbiBaeT BocTouHyio u tOro-
BocTouHyto Asuio (AnoHuto, Kutaid, dunavnnuuel n ap.).

MapasuTtrpyeT B KDOBEHOCHbIX COCY/AAX KMLLEYHNKA.

OkoHuyaTeNbHble X035eBa — 4eNI0BEK, MHOXECTBO [0-
MaLUHUX U OVKUX MaekonuTalowmx. NpomMexyTo4Hble X0-
35ieBa — BOZHbIE MOJUTIOCKM.

MposiBneHns Kak Npu KALLEYHOM LUIMCTOCOMO3E.

AunarHoctuka. O6HapyxeHve L, B pekanvsix 60n6HOro.

m MpodunakTuka.
1. NlnyHasn. TwatenbHas Tepmuyeckas obpaboTka
CBUHWHbI.

2. O6wecTBeHHasA. OxpaHa nacTéuLy, CTporuii Haa3op
3a 06paboTKoi 1 Npoaaxein Msca.

KapnukoBblii ueneHb (Hymenolepis nana) — Bo306yau-
TeNlb FTMMEHO-Nenuao3a. [ooBKa rpyleBnaHasl, meeT
4 NPUCOCKM 1 XOBOTOK C BEHYMKOM M3 KptoubeB. CTpobu-
na coaepxut 200 1 6onee 4NEeHUKOB B OKPYXaIoLLYyto cpe-
Ay nonagaioT ToNbko siua. Pasmep suy, — 0o 40 MKM.
OHy 6EeCLBETHBI Y UMEIOT OKPYIYIo popMy.

Yenosek SBNSETCS OAHOBPEMEHHO 1 NPOMEXYTOUHBIM,
1 OKOHYaTEsIbHbIM X035IMHOM. OHKOCdEepbl BHeapsioTCs
B BOPCUHKW TOHKOIO KMLIEYHVKA, [Ae U3 HUX Pa3BrBaloT-
¢ umcTuuepkonabl. Monoasle 0cobn NpUKpennsaTCs
K CIM3UCTOM 060/104Ke KMLLEYHMKA 1 JOCTUATAIOT MOJIOBOW
3penocTu.

MaToreHHoe peicTtBue. HapywatloTcs npouecchl npu-
CTEHOYHOr o nuLLeBapeHusi. OpraHn3m oTpaBsieTCst Npo-
OyKTaMun Xn3HeAesaTeNbHOCTU renbMuHTa. Hapyliaetcs
[NEeATeNbHOCTb KMLLEeYHVKa, NoSBASOTCH 60aM B XMBOTE,
MOHOCHI, FOJIOBHbIE GONW, PasgpPaXUTENbHOCTb, Cna-
60CTb, ObICTPasi yTOMASIEMOCTb.

OpraHuam yenoseka cnocobeH BbipabaTbiBaTb MMMY-
HWTET NPOTVB NapasauTa. Mocne CMeHbl HECKOJIbKNX MOKO-
JIEHNIA NPOMCXOAUT CAMOUSTIEYEHME.

AunarHocTtuka. O6HapyxXeHne SuL, KapIMKOBOro LEnHs
B dekanvsix 601bHOro.

MNpodunakruka.

1. CobnoaeHne npasmn ANYHOM MIrMEHbI.

2. O6uiecTBeHHas. TwarensHas yoopka AETCKUX YHpex-
[EHWiA.

Kowayunit cocanblymk vmeeT GnemHO-XenTbli

uBeT, AmHa ero — 4—13 mm. B cpeaHeit yacTtu Te-

Nla HaXoAVTCsi Pa3BETB/IEHHAst MaTKa, 3@ Hell — OKPYJIblii

ANYHVK. XapakTepHas 0COOEHHOCTb — Hanu4ne B 3aJHein

4acTu Tena OAByX PO3eTKOBUAHbIX CEMEHHMKOB, KOTOPbIE
XOPOLLIO OKPALLIMBAIOTCS.

OkoHuaTenbHble X039eBa NnapasuTa — AuKue 1 Jomaltl-
HUe MmnekonuTaloLwme 1 Yyenosek. MNepBblit NPOMEXYTOY-
HbI X039MH — MonlocK Bithinia leachi. Bropoi npome-
KYTOYHbI XO39MH — KaprnoBble PbiObl, B MbILLLIAX KOTOPbIX
NoKanu3yloTca meTalepkapum.

CHavana a0 ¢ Mypaupanem nonagaeT B Boay. Janee
OHO 3arnaTbIBAETCS MOJUTIOCKOM, B 334HEN KULLIKE KOTOPO-
ro MMpaumanin BbIXOAMT M3 LA, NMPOHWKAET B NeYeHb
1 npeBspaLLaeTcs B CNopouymcTy. B Helt nyTem napteHore-
He3a pa3BMBAIOTCS MHOTOYMCIIEHHbIE MOKONEHUS peauid,
13 HUX — Lepkapuu. Liepkapumn nonagatoT B BOAY W, aKTUB-
HO NnaBasi B Heil, BHEAPSIOTCS B TEJIO PbiBbl MM 3arnathl-
BaloTCs et0. JTa CTaavsi Pa3BUTUS Ha3bIBAETCS MeTalep-
Kapuem. anI noegaHnn OKoH4YaTebHbIM XO39MHOM CprOVI
VW BSIIEHOM pbiGbl MeTaLepkapyin NonaaaioT B ero Xeny-
[04HO-KMLLEYHBIV TPaKT. Moa, BAusiHMeM depMeHToB 060-
JIOYKW pacTBOpsioTCs. [1apasuT MpPoHMKaeT B MNeyveHb
1 XeSYHbIi Ny3bipb U OCTUraeT MOJIOBO 3PENIOCTU.

AuarHoctuka. O6HapyxeHue auL, KoLLaybero cocasb-
wuka B dekanusax n ayoaeHanbHOM COAEPXUMOM, Nony-
YEeHHOM OT 6OJIbHOTO.

Mpodunakrtuka. CobniogeHne npasun JINYHON rUrn-
eHbl. CaHnTapHO-NpoceeTUTeNbekas padoTa.

rovi KOPM C NPOrNOTTMAAMU, KOTOPbIE BMECTe C de-

KanusiMu nonagaioT Tyaa OT yesnoBeka. B xenyake
cKOTa M3 UL, BLIXOAST OHKOCGHEpPbI, KOTOPbLIE OceaalnT
B MbILILAX XMBOTHBIX, GOPMUPYS GUHHBL. OHU HOCAT
Ha3BaHWs LMCTULLEPKOB. LincTuuepk npeacraenseT co-
6o Ny3bIpeK, 3anoHEeHHbIV XUAKOCTbIO, BHYTPb KOTOPO-
ro BBEpHyTa rofioBka ¢ npucockamu. B mbiwuax ckota
OUHHBI MOTYT COXPaHATLCS JONTUE rOAbl.

CnocobeH aKkTMBHO BbINON3aTh U3 3aAHENPOXOAHOro
OTBEPCTUS MOOJNHOYKE.

Yenosek 3apaxaeTcs Npu noejaHum Cbiporo 1im nosny-
CbIPOro MsiCa 3apaXkEHHOro XUBOTHOrO. B xenyake nop,
B/IMSIHUEM KMCJION Cpeabl XeNly[o4HOro coka o6onoyka
GUHHBI PACTBOPSIETCS, HAPYXY BbIXOAWT JINHMHKA, KOTO-
pasi NPUKPENSETCs K CTEHKE KULLIEYHMKA.

BnusHue Ha OpraHn3m Xo3siuHa 3aK/lo4aeTcs B:

) adpdekTe OTHATUS NULLK;

) VHTOKCUKaLMN NPOAYyKTaMu XU3HeAesTeNnbHOCTU na-
paswnTa;

) HapyweHun H6anaHca KULWEYHON MUKPOdIopb! (anc-
6akTepurose);

) HapyLIEHUN BCACbIBAHWSI U CUHTE3a BUTAMUHOB;

) MexaHU4eCKOM pasfpaxeHnn KULLEYHNKA;

) BO3MOXHOM Pa3BUTUM KULLEYHOM HEMPOXOAMMOCTH;

) BOCMaJIEHWNUN CTEHKW KULLIKW.

AunarHocTtuka. O6HapyxeHue B dekannax 60abHOro

3pesibIX YIEHVKOB.

Mpodunakruka.

1. Jlnynaa. TwaTenbHas Tepmuyeckas obpaboTka
msica.

2. O6uwecTtBeHHas. Ctporuit Haa3op 3a obpaboTkoi
1 npojaxen msaca. NposBeneHne CaHMTapHO-NPOCBETU-
TenbCKoW paboTbl C HACENeHNeM.
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]Em 45. OXMHOKOKK U LUMPOKUIA NeHTel,. §< EEE  46. Kpyrnbie uepeu. OcoGeHHocTH —l

AndununnoboTpuos

OXMHOKOKK ( Echinococcus granulosus) — Bo36yautens
9XMHOKOKKO3a.

Monoso3penas dpopma napasuta UMeeT ANnHy 2—6 Mm
1 cocTouT n3 3—4 yneHukoB. Ha ronoeke (ckonekce)
MMeloTCs 4 NPUCOCKM 1 XOB0TOK C ABYMS BEHUYVKaMU 13
KPIOYbEB.

OKOHYaTEeNbHbIE XO39€Ba — XMLLHbIE XVBOTHbLIE CEMEN-
cTBa lNcoBble (cobaku, wakanbl, BOKWU, MCh). NMpomMexy-
TOYHbIE XO35i€Ba — TPABOSIAHbIE XMNBOTHBIE (KOPOBbI, OB-
Ubl), CBUHbW, BEPOMIOAbI, KPOAMKN U MHOTME Apyrue
mniekonuTaolme, a Takxke yenosek. Pekannm oKoHuya-
TenbHbIX XO351eB COAEPXAT siilia napa3vTa 3pesble yne-
HUKN 9XMHOKOKKA MOFyT akTWBHO BbINON3aTb U3 3agHe-
NPOXOAHOr0 OTBEPCTUS U PACMPOCTPAHATLCS MO LEePCTh
XUBOTHbIX, OCTaBNAs HAa Hel aiua.

YenoBek 1 Apyrvie MPOMEXYTO4HbIE XO35IEBa 3apaXKatoTCs,
npornatbiBas siua. B nuiesaputensHOM TpakTe Yyenoseka
13 SILA BIXOOMT OHKOChEPA, KOTOPasi MPOHMKAET B KPOBE-
HOCHOE PYC/I0 U C TOKOM KPOBW PA3HOCUTCS MO OpraHam
1 TKaHsM. Tam oHa npespaLLaeTcs B GuHHY. B nnymHouHOM
CTaann 9XMHOKOKK PacronaraeTcst B Me4eHu, rofIoBHOM MO3-
re, nerkux, TpyoyaTbix KOCTsX. DUHHA MOXEeT CAaBnMBaTb
opraHbl, Bbi3biBasi X atpoduio. B aXMHOKOKKOBOM My3bipe
COAEPXUTCS XMIOKOCTb C MPOAYKTaMU AUCCUMMASLIMM Napa-
3uTa, NPW NonaaaHM ee B KPOBb MOXET BO3HUKHYTb TOKCU-
YecKuiA LWOK. Mpy 3TOM J04YEPHME CKONEKChI 0BCEMEHSIOT
TKaHW, Bbi3blBasi PA3BUTNE HOBbIX PUHH.

JleyeHmne aXMHOKOKKO3a TONIbKO XUPYPryeckoe.

AuvarHocTtuka. Mo peakunn Kacconm: noakoxHo BBO-
AT 0,2 M1 CTEPUIBHOM XMAKOCTU U3 AXMHOKOKKOBOIO My-
3bIpsi. Ecnv B TeueHne 3—5 MyH 06pa3oBaBLUMIACS My3bIpb

X

47. OcTpuua n Bnacornae

OcTpuua petckas (Enterobius vermicularis) — Bo36yau-
Tenb @3HTEepob6mo3a.

OcTtpuua — menkuit 4epsb 6enoro useta. Teno nps-
Moe, 3a0CT-peHHOoe k3aau. 3afHuii KoHel, Tena camua
cnupanbHO 3akpy4yeH. Hiiua ocTpuubl GecuBeTHble
1 Npo3payHble, OBasbHON HOPMbl, HECUMMETPUYHbIE,
YNNOLLEHHbIE C OHOW CTOPOHbI.

OcTpyua napasnTupyeT TOMbKO B OPraHn3Me YernoBeka,
rae NonoBo3penas 0cobb JIOKAIM3YeTCsl B HUXKHIX OTAENax
TOHKOro KuileyHukKa, nnuTasdcb ero CoaepXvMbiM. CmeHb!
X0351EB He npouncxoanT. Camka co 3penbiMu SALaMU HOUbIO
BbIXOAUT VX 3aHENPOXOAHOIO OTBEPCTUS U OTK/IaAbIBaeT
B CKflafikax aHyca OrpoMHoe KonmyecTso suy, (4o 15000.),
nocne vero norv6aet. MonsaHne napasuTa rno KoXe Bbi3bl-
BaeT 3y,

C pyK OHU 3aHOCSTCS caMuM e GOosbHLIM B POT (BO3-
HUKaeT ayTOpenHBasus).

Bo3HMKalOT MIOXOM COH, HeJoCkiNaHue, pasapaxw-
TeNbHOCTb, yXyAlleHne CaMo4yBCTBNSA, BOBMOXHO pa3Bu-
TUe anneHayuMTa, BOCMaNEHNE 1 HapyLIEHNE LieNOCTHO-
CTU CTEHKM KWLLKU.

AunarHocTuka. [JnarHo3 CTaBuUTCH Ha OCHOBaHWM 06-
HapyXeHUs L, OCTPULBI B MaTepuane ¢ nepuaHabHbIx
CKNafokK 1 Npy 0GHaPY>KEHWM Napa3nToB, BbIMON3AIOLLMX U3
aHyca.

Mpodunakruka.

1. Jlnunasa. TwartensHoe cobniofeHe Npasua JIMHHOW
TUrMeHsbl.

2. O6wecTBeHHas. PerynapHoe obcnenoBaHue feTen.

Bnacornas usenoseueckuin (Trichocephalus trichiu-
rus) — Bo30yauTens Tpuxouedanesa. Bos3byautens
JIOKANM3yeTcsl B HUXHMX OTAENax TOHKOro KWLLEYHMKa

cTpoeHus. Ackapupaa yenoBeveckas.
JXKun3HeHbIV UuKI.
AunarHocTtuka. NMpodunakruka

OnucaHo 6onee 500 000. BAOB Kpyrbix Yepsein. O6u-
TaloT OHU B Pa3HbIX cpeaax.

MagsHble apoMopdO3bl TUNA:

1) nepBnyHasa NONOCTL TeNa;

2) Hanuuve 3afHero oTAeNia KULIEYHWKA U aHanbHOro
OTBEPCTUS;

3) paspenbHOononocTb.

Teno HecerMeHTUPOBaHHOE, UMEET OKPYrylo Gopmy.
Teno TpexcnoHoe, pa3BMBaeTCA U3 3HOO0-, ME30- U 3K-
TOAEPMbI. IMEETCS KOXHO-MYCKYJbHbIN MewwoK. OH co-
CTOUT U3 HAPYXXHOI HEPACTSXMMOW MNOTHON KYTUKYIbI,
rmnogepmMbl 1 O4HOIO C/1I08 NPOAO0S/IbHbLIX MaAKOMbILLEeY-
HbIX BOSIOKOH. B runogepme akTnBHO NpoTekaloT NnpoLec-
Cbl 0OMeHa BELLEeCTB.

Kpyrnble 4epBu UMEIOT NMEepPBUYHYIO MONOCTb Tena —
nceBAoLeNb. B Heli pacnonoxeHbl BCe BHyTPEHHME opra-
Hbl. OHM 06Pa3yioT NsATb AV HEPEHLMPOBAHHBIX CUCTEM —
NULLEBAPUTENBHYIO, BbIAENNTESNbHYIO, HEPBHYIO, MOJIOBYIO
1 MbILLIEYHYIO.

MNuweBapuTenbHas cuctema NpeacTaBieHa CKBO3HOM
TPYyOKOIA.

HepBHasi cuctema COCTOUT M3 TFOJIOBHbIX FAHMIMEB,
OKOJOMNIOTOYHOrO KOJbLIA U OTXOASALUMX OT HErO HEPBHbIX
CTBOJIOB — CMUHHOI0, GPIOLWHOIO 1 ABYX GOKOBBLIX.

BbigenuTenbHasi cuctema nocTpoeHa no Tuny npoTo-
Hedpuaves. MyxXckoi nonosow annapaTt COCTOUT U3 ce-
MEHHVIKa, CEMSANPOBOAA, KOTOPLIN NepexoauT B cemsn-
3BepraTefibHbll kaHan. OH OTKpPbIBAETCS B 3afHIO0
KULLIKY. XXEHCKMI1 NONOBOV annapaTt HaunHaeTcs NapHbIMU

48. TpuxuHenna v aHKMJI0OCToMa

Tpuxunenna ( Trichinella spiralis) — Bo36yautens Tpu-
XuHennesa.

JIMHMHKM TPUXVHENN 0BUTAIOT B MOMEPEHHO-MON0CATON My-
cKynaType, a NnosoBo3pesibie 0COOU — B TOHKOM KULLIEYHUKE.

Kpome opraHuama 4enoseka, TPUXMHEIbl Napas3nTu-
PYIOT Y CBMHEN, KpbIC, KOLLEK 1 cobak, BONKOB, MeBEAEN,
JINC U MHOTUX APYrnX ANKNX U AOMALLHUX MJIEKOMUTAIOLLNX.
Jlio6oe XMBOTHOE, B OPraHn3mMe KOTOPOro XWBYT TpU-
XVHEeNbl, OOHOBPEMEHHO SIBISETCH U NPOMEXYTOUYHBIM,
N OKOH4YaTesIbHbIM XO3ANHOM.

PacnpocTtpaHeHune 3a6osieBaHns 06bIYHO MPOUCXOAUT
npv NoeJaHnM XNBOTHBIMU 3aPaXEHHOr0 Msca.

Mocne onnoa0TBOPEHNSA B KMLIEYHMKE Camuybl ObICTPO
norn6aroT, a CamMki Ha MPOTSHKEHNN 2 MECSILIEB POXAAIOT
okono 1500—2000 XuBbIX IMYMHOK, MOCNE Yero Takxe
FMOHYT. JINYMHKN NPOoBypaBAMBAIOT CTEHKY KMLLKM, Npo-
HUKAIOT B IMM@ATNYECKYIO CUCTEMy, 3aTeM C TOKOM
KPOBV PA3HOCATCH MO BCEMY OPraHnaMy, HO ocepaloT
NPEMYLLIECTBEHHO B OMNpeaeneHHbIX rpynnax MblLuLl: ana-
dparme, mexpebepHbIX, XeBaTesbHbIX, OeNbTOBUAHDIX,
VKPOHOXHbIX, MHKAMNCYIMPYIOTCS B MbILLILEAX 1 MOTYT XWTb
HECKOJIbKO AEeCATKOB NeT.

KnuHnyeckune nposiBneHns 3ab6oneBaHnst pasnnyHbl: OT
6eCCUMNTOMHOIO TeHEeHUs L0 NeTanbHOro ncxomda. MHky-
6aumnoHHbI nepuog, — 5—45 gHeit.

AunarHocTtuka. AHamHecTtuyecku. MiccnegosaHuve 6uon-
TaTa MblLLLL. [PUMEHSIOTCS UMMYHONOrMYECKMe peakuum.

Mpodunakrtuka. Tepmuyeckan obpaboTka Msica.

Aukunocroma

KpuBoronoska aBeHaguatunepcTHour kuwkun (Ancylo-
stoma duodenale) — Bo36yauTENb aHKMIOCTOMMAD3A.

MpoOoNXUTENbHOCTL XM3HN Napasunta — 4—5 net.

L ) ) ]
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AVYHUKaMK, Janee nayT ABa aiiLeBoda B BUOE Tpy-

60K 1 napHble MaTku, KOTOPble COeAMHSIIOTCA B 00-
ulee Bnaranvwe. PasmMHOXeHWEe KPyribiX YepBei TONbKO
rnosioBoe.

Ackapvpa venoseyeckas (Ascaris lumbricoides) — Bo3-
6yauTens ackapuposa.

YenoBeyeckas ackapuaa — 3TO KPYMHbIA FeoresbMUHT,
CamKy KOTOPOro [IOCTUraioT B MOJSIOBO3PESIOM COCTOSIHUN
LnHbI 40 M, a camubl — 20 cM. Teno ackapuabl LWInHapu-
4Yeckoe, CYXEHO K KOHUaM. Y camua 3aHuin KoHeL, Tena
CNVPabHO 3aKPy4eH Ha GPIOLLIHYIO CTOPOHY.

Yenosek 3apaxaeTcs ackapuiamu 4yepes HembiTble
OBOLLUM U HPYKThI, HA KOTOPbIX HAXOASATCA sLA. B kuwey-
HVIKe 13 AL BbIXOAWT nynHka. OHa npo6oaaeT CTeHKy
KULUEYHMKA, NPOHMKAET CHavana B BeHbl GONbLIOrO Kpyra
KPOBOOGpALLEHMs, NOTOM Yepes nevyeHb, NpaBoe npeacep-
e v Xenypo4ek nonagaet B nerkve. M3 kanunnspos ner-
KVX OHa BbIXOJUT B /IbBEOJIbI, 3aTEM B GPOHXM 1 Tpaxelo.
370 BbI3bIBAET POPMUPOBAHME KaLLNEBOro pednekca, YTo
cnoco6CTBYET NoMNaaaHuio napasuTta B roTKY U BTOPUYHO-
My 3arnaTbiBaH1IO CO CIOHOM. MonaB B KMLLEYHWK YenoBe-
Ka MOBTOPHO, JIMYMHKA MPEBPALLAETCs B MOJIOBO3PENYO
$opmy, koTopasi Coco6Ha Pa3MHOXaThCS U KMBET OKOJIO
roga. PassuBaloTcs ronoBHas 60nb, cnabocTb, COHMN-
BOCTb, Pa3ApaXWUTENbHOCTb, CHUXAIOTCA namsitb 1 pabo-
TOCMOCOBHOCTb. MoXeT ObiTb MexaHn4Yeckasi KulleyHas
HENpPOXOAMMOCTb, anneHauumT, 3aKyrnopka Xen4HblX npo-
TOKOB, B MeYeHV MOryT 06pa30BbIBaTbCS abCLIECCHI.

Avardoctuka. O6HapyxeHue avL, ackapuibl 4enose-
Yyeckoi B pekanunax 6051bHOro.

Mpodunakruka.

1. Nlnynas.

2. O6uecTBeHHasi. CaHUTapHO-NPOCBETUTENbCKAs pa-
6oTa.

MNapaanTupyeT ToNbKO y yenoseka. ONnoaoTBO-

PEHHbIE AliLa ¢ hekanusaMu NonaaatoT B OKpy>Kato-
ulylo cpeay, rae npu 6naronpusaTHLIX YCNOBUSX yepes
CYTKV 13 HUX BBIXOASAT JIMYUHKU, HA3biBAEMbIE PABANTHBI-
Mu. B opraHuam 4enoBeka OHW MOTYT NMOMacTb 4epes PoT.
Ho valie BHeapsoTCa Yepes KOoXy.

B opraHuamMe 4enoBeka NPOUCXOAUT MUTPaLMs JIN4U-
Hok. CHa4Yana oHW1 NPOHMKAIOT U3 KULLIEYHMKA B KPOBEHOC-
Hble COCy/ibl, OTTYa B cepaue h nerkve. MNogHMmasch no
6pOHXaM ¥ Tpaxee, OHWU MPOHMKAIOT B MIOTKY, Bbi3blBast
pa3BuTue KalwneBoro pednekca. oBTOpHOe 3arnarbiBa-
HVI€ JINYMHOK CO C/IIOHOM NPUBOAUT K TOMY, YTO OHW BHOBb
nonagaloT B KMLLEYHVK, Fae NoCensioTcs B ABeHaALaTu-
MepCTHOM KULLKE.

Mapa3nTbl BbIAENSAIOT aHTUKOAryNsiHTHbIE BELLEeCTBa,
KOTOpble MPENsATCTBYIOT CBEPTLIBAHUIO KPOBU, MOITOMY
MOrYT BO3HMKATb KULLIEYHbIE KDOBOTEYEHMUS.

BO3HMKaeT MHTOKCUKaLMS OpraHu3ma MpoaykTamu
XN3HEAEATENbHOCT NapasunTa, Pas3BUTUE MACCUBHbBIX
KULLIEYHbIX KPOBOTEYEHUIA (aHeMs), anneprum Ha napasm-
Ta. MosiBnsioTca 60NN B XMBOTE, PACCTPOACTBA NULLEeBa-
PeHUs, roNIoBHbIE 6011, CNabocTb, yTOMASEMOCTb.

JAunarHoctuka. O6HapyXeHVe INYNHOK 1 aunL, B deka-
nusix 60NbHOTO.

Mpodunakruka.

1. NlnyHas.

2. O6LiecTBeHHas.

YBENMYMBAETCS B NATb pPas, peakumio CHATAIOT Nosio-
XKUTENBbHOWN.

Mpodunakrtuka. CobnogeHne npasui IMHHON TUrn-
eHbl, 06CcnefoBaHve 1 neveHre JOMALLHMX U CIYXeOHbIX
XXMBOTHbIX. YHUYTOXEHME TpynoB 60JIbHBIX XUBOTHbIX.

LLnpokuid nenTed, ( Diphyllobotrium latum) — Bo36yau-
Tenb anpunno6orpuosa. K cTeHke KuLLeyHMKa OH Npu-
KpennsieTcs ¢ NoMoLLpo ABYX 60TpuiA, Unn npucackiBa-
TeNbHbIX LLENel, KOTopbIe NMEIOT Bug, 60pO3a0K.

fiiua nonapatoT B BOAY C heKaniMsamm HenoBeka U3 HUX
BbIXOOAUTKOPaUMANK, KOTOPbIE 3arnarbiBalOTCA pavykamun
(NepBbIi MPOMEXYTOYHbIN XO35IMH), B KALLEYHWKE KOTOPbIX
OHU TEPSIIOT PECHWYKM U NPEBPALLAIOTCH B JINHUHKY —
npouepkoua,. Payka npornatbiBaeT poiba (BTOPOR nNpo-
MEXYTOYHBI XO35IMH), B €€ MbILILAX NpoLepkouns, nepe-
XOOWT B CNnepyloLwylo (IMYMHOYHYIO) CTaanio — naepo-
uepkoua,.

YenoBek 3apaxaeTcsi py ynoTpebeHnm B NILLY CbIpoit
VNN MONYCLIPOWA PbIObI UM CBEXEMOCONEHOM UKPbI.

AncdurnnoboTpros — onacHoe 3abonesaHne BO3HNKaeT
KVILLEYHasi HenpoxoaMMocTb. Mapasut notpebnsiet nuTa-
TesbHble BELLECTBA U3 KMLLIEYHVKA. IHTokcukaums aucbak-
TEepnos, B12-,ue¢zvu_|.muaﬂ aHemusa GonneBor KUCNOTbI.

AunarHoctuka. O6HapyxeHue L, 1 06PbLIBKOB 3pesibiX
YNEHMKOB LLMPOKOro NIeHTeLa B pekanusx.

Mpodunakruka.

1. JluyHas. OTkas oT ynoTpebneHns Cbipoii pbibbl.

2. O6wecTtBeHHas. OxpaHa BOOOEMOB OT (peKasbHOro
3arpA3HeHuns.

(NPenMyLLLEeCTBEHHO B CNIEMOA KULLIKE), BEPXHMX OTae-
Nax TONCTOrO KULLIEYHVIKA.

Bnacornas napasuTvpyeT TOJIbkO B OpraHu3mMe 4eso-
Beka. CMeHbI X0351eB He MPOVCXOAMUT. STO TUMUYHBIN reo-
reflbMUHT, KOTOpbI passuBaeTcs 6e3 murpauvu. Ans
[anbHeuLWwero passutua aiua renbMuHTa ¢ dekanusamm
Yyenoseka [O/KHbI MOMNACTb BO BHELLHIOW cpeay. Passu-
BAIOTCS OHU B MOYBE B YC/IOBUSIX MOBbILLEHHOMN BAXHOCTN
1 JOCTATO4HO BbICOKOW TemrnepaTtypbl. 3apaxeHue Yeno-
BeKa NMPOUCXOAMT NPU NPOMaTbIBAHUM KL, COAEPXaLLMX
JINYMHKY BRacornasa. 3To BO3MOXHO Npu ynotTpe6neHmn
3arps3HeHHbIX fiiLamMun oBoLLein, aroa, GpyKkToB unu apy-
rovi NALLY, a Takxe BOAbl.

B KkuLle4HVKe YenoBeka Mof, AeNCTBMEM NULLEBAPU-
TenbHbIX GpepmMeHToB 060so4ka Alila pPacTBOpPseTcs, us
Hero BbIXOAUT NM4MHKA. [10510BOI 3peniocTy napasut go-
CTUraeT B KULLIEYHWKE YeNoBEKa Yepe3 HECKOJbKO Heaenb
nocrie 3apaxeHus.

Mapa3uT nuTaeTcs KPOBbIO YesioBeka. MponcxoauT uH-
TOKCUKaLMS OpraHn3mMa YenoBeka NpoayKTamm XusHeaes-
TEeNbHOCTY NapaanTa: NOSIB/INIOTCA roNoBHbIe 60K, NOBbI-
LUIEHHasi YTOMJIIEMOCTb, CHIKEHVE paboTocrnocoBHOCTH,
COHAMBOCTb, Pa3apaxuTeNnbHOCTb. Hapyluaetcs dyHKums
KVILLEYHUKA, BO3HMKAIOT 60NN B XMBOTE, MOTYT GbITb CYA0-
poru, MOXeT BO3HUKaTb MasokpoBue (aHemusi). YacTto
pas3suBaeTca amcbakTepuos. MNpu MaccuBHOW MHBa3WUK
B/IACOMMNaBbl MOTYT BbI3BaTb BOCNA/MTENbHbIE U3MEHEHVIS!
B 4epBeo6pasHOM OTPOCTKE (anneHamumuTe).

JAuarHoctuka. O6HapyxeHue suL, Bnacornasa B peka-
nusix 60NBLHOrO YenoBeka.

Mpodunakruka.

1. CobnioaeHns NpaBu IMYHON TMIUEHbI.

2. CaHMTapHO-NpoCBeTUTENbCKas paboTa C HACEeNEHNEM.
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|_‘@ 49. PuwTa. BuorenbMuHTbI §< [ ©0a] 50. Tun YneHucrtoHorue. —l

PvwrTa (Dragunculus medinensis) — Bo36yautens |
AparyHkynesa. |

Mapasnt umeeTt HUTEBMAHYIO GOPMY, AIMHA CaMKn —

KO [0 2 CM A4JINHOMA.

ot 30 no 150 c™m npw TonwmHe 1—1,7 MM, cameL, — TOSb- |

JKN3HEHHbIV UMK napasuTa CBA3aH CO CMEHOW X035eB
1 BOAHOWN cpenoil. OKOHYaTEeNbHbIN XO39MH — YesloBek,
a Tarke 06esbsiHa, Horaa — cobaka v apyrue avikve v 1o-
MallHve mnekonutalowme. NpPoMeXyToUHbIA X03anH —
payku-umkionsl. Hap nepeaHnM KOHLOM Tena camku 06-
pasyeTcsi OrPOMHbIN My3blPb, 3aMNOSIHEHHbLI CEPO3HOM
KMIKOCTbIO. [Py 3TOM BO3HUKAET HAapbIB, YENOBEK OLLy-
LaeT cunbHenwnii 3ya. Mpu onyckaHum Hor B BOAY ny-
3blpb JIONAETCH, N3 HEM0 BbIXOAUT OrPOMHOE KOJINYECTBO
SKMBBIX JINHMHOK. VX JanbHelilliee pa3suTyie BO3MOXHO Npu
nonazgaHnm B OpraHMam LIMKIIONOB, KOTOPbIE 3TUX JIHMHOK
3arnartbiBatoT. B Tene uuknona NMMYnHKK npespawlatoTcs
B Mukpodunnspun. MNpu nuTbe 3apaxeHHON BOAb! OKOHYa-

dunnapuamu. B xenyake aToro xo3amHa UMKIon nepesa-
pviBaeTCcs, @ MUKPODUANSIPUS PULLITLI NMOMNaAaeT cHavana
B KWULUEYHWK, rAe nNpoboAaeT ero CTEHKY W MPOHUKAET
B KPOBOTOK. C ToKOM KPOBW OHWU 3aHOCSATCA B NOAKOXHYIO
KMPOBYIO KJIETYATKY, e AO0CTUraloT MoJIoBOI 3pesocTu
NpYMEpPHO Yepe3 1 rof, 1 HAYMHAIOT NPOU3BOANTL JINHNHOK.

Ecnu napasuT pacnonoxeH psgoM ¢ CyCTasBoM, Hapy-
LIAeTCs ero NoABMXHOCTb. Bo3HMKaloT 6one3HeHHble 3
Bbl 1 HApbIBbI HA kKoXe. MapasuT okasbiBaeT Takxke obLe-
TOKCMYECKOe 1 annepruyeckoe aencTauve.

AnarHoctuka. BusyansHoe o6HapyXeHune nonoBospe-
JibIX HOPM, KOTOPbIE UMEIOT BUL, U3BUTLIX, XOPOLLIO 3aMeT-
HbIX BaNIMKOB Noja, KOXeWn.

51. Knewu. YucoTouHbIli 3yaeHb
M XenesHuua yrpesas

OTHOCATCS K noaTvny Xenuueposble, knaccy Maykoo6-
pa3Hble. IMeloT HecerMeHTUPOBaHHOE TENO OBAILHO N
LLIAPOBUAHON (OPMbI, MOKPLITO XUTUHU3UPOBAHHOMN KyTU-
Kynoii. MimeeTtcst 6 nap koHeyHocCTel: 2 nepBble napbl
(xenuuepsl v neaunanbbl) CONMKeHb! 1 06PasyioT CoX-
HO YCTPOEHHbI X0B0TOK. lNeaunanbmbl TakKe BbINOHSIOT
bYHKUMIO OpraHoB ocs3aHns U 060HaHKS. OcTanbHble 4 na-
Pbl KOHEYHOCTEN CNyXaT AN1s NepefBUKEHNS.

[MoTka Naykoo6pasHbIX CITYXUT cocaTesbHbIM annapa-
TOM. MMeloTCst kenesbl, KOTopble BbIpabGaTbIBAIOT CIOHY,
3aCThIBAIOLLYIO MPU YKyCe KieLa.

JpixaTenbHas cuctemMa CoCTOUT U3 IMCTOBUIHBIX Ner-
KUX U TPaxewn.

cepaua ¢ OTBEPCTUSIMU.

HepBHasi cuctema xapakTtepuayeTcst BbICOKOW KOHLIEHT-
paumelt CoOCTaBNALLMX ee YacTeil. Y HEKOTOPbIX BUAOB
KNeLle BCsi HepBHas cucTeMa CMBaeTcsl B OAMH rono-
BOIPYAHbIA FaHmni.

Bce naykoo6pasHble SBAS0TCS pa3aenbHONoNLIMU.

MonoBo3penasi camka OTKIaAbIBaeT AlLA, U3 KOTOPbIX
BbIYNASOTCA IMHUHKKW. [Tocne nepBoi NMHLKW INYMHKA
npespatlaeTcs B HUMady. Mocne nocneaHen MMHbKN HUM-
da npespaLlaeTcs B uMaro.

He6onbluas 4acTb BUAOB NPUCMIOCOOBUNACH K NMOCTOSH-
HOMY NapasuTuamMy Ha yenoseke. K HUM OTHOCATCS Yeco-
TOYHBIV 3yAeHb U Xene3Hnua yrpesas, kotopasi obutaeT
B CaJIbHbIX Xene3ax v GonInKynax Koxu.

YecoTouHblit 3yaeHb (Sarcoptes scabiei) — Bo36yau-
Tenb 4eCOTKU YenoBeka (scabies). OTHOCUTCS K MOCTOSIH-
HbIM MapasuTam 4enoBeka, B OpraHM3mMe KOTOporo obw-
TaeT B POrOBOM CJIO€ 3NVAEPMUCA HA YENoBEeKe MOryT

TeNbHbIA XO35IMH MOXET npoMmMoTUTL UukKiona ¢ MMUKPO- |

KpOBeHOCHaﬂ cucrtema COCTOUT U3 MeLKOBMOHOro |

Pa3Hoo6pa3ue n mopdonorus

K u4neHnuctoHorum Arthropoda oTHocutca Gonee
1 500 000 mnH BUAOB. Hanbonbluee MeamumHCKoe 3Have-
HWe UMeIOT npeacTaBUTENn knaccos laykoobpasHble
1 HacekoMble 13y4eHVeM NaTOreHHOro AEVCTBIS KOTOPbIX
3aHUMaeTCca pasgen MeauUMHCKON napasuTtonorum —
apaxHoaHTomonorus. Cpeav npeactaBuTeneit aTux
K/1IaCCOB BCTPEYAIOTCS NMOCTOSIHHbIE U BPEMEHHble napa-
3UTbl YeSIOBEKA, MPOMEXYTO4HbIE XO35ieBa APYruX napa-
31UTOB, MEepeHOCHUKn VIHd)eKLlVIOHHhIX 1 napas3unTapHbIX
3a601eBaHui, AA0BUTLIE 1 OMACHbIE /15 YEN0BEKa BUb.

Apomopdo3sbl TMNa YneHnctoHorune:

1) HapyXHbIli cKener;

2) YNeHUCTbIe KOHEYHOCTH;

3) nonepeyHo-nonocartas Myckynartypa;
4) o6ocobneHune 1 cneunanmM3aums MbiLul,

Tun YneHncToHOMMe BKOHAET B cebs noaTunbl XXadep-
HoAplwawme (MeanumMHCKoe 3Ha4yeHne umeeT knacc Pa-
koobpasHble), Xenuueposble (knacc MaykoobpasHbie)
n TpaxeliHoaplwalume (knacc Hacekomeble).

B knacce lMaykoo6pasHble MeOULMHCKOE 3HauyeHue
MMeoT NpeacTaBUTeNM OTPAL0B CKOPMNMOHLI (Scorpiones),
MNaykw (Arachnei) n Kneww (Acari).

Mopdonorusa. [1na YneHNCTOHOrnX xapakTepHa Tpex-
CNOVHOCTb Tena, T. €. pa3BuTue U3 TPex 3apOobILLEBbIX
nuctkoB. UmetoTcsa 6VInaTepaJ1bHa§| CUMMETpUs urete-
POHOMHAsi YJIEHNCTOCTb Tena. XapakTepHO Hanuuue
MeTaMepHO PacCroIOXEHHbIX YNEeHUCTbIX KOHEYHOCTeMn.
Teno cocTouT U3 CerMeHToB, KOTOpble GOPMUPYIOT TpU
oTaena — ronosy, rpyab u Gplolwko. HekoTopble BUabI
VIMEIOT eMHYIO FOJIOBOMPYAb, Y APYrUX CVBAIOTCS BCE TPY
oTaena. imeeTtcs HapyXHbIi XUTUHOBLIV MOKPOB, KOTOPbIV
BbIMOJIHSIET 3ALLMTHYIO POJib.

EEE] 52. Cemeiicteo UkcopoBsie kneww.
CoGaunii TaeXxHblil U Apyrue Knewm

Bce vkcopoBbie Knewm SBsiOTCS BPEMEHHBIMU KPOBO-
COCYLLMMU. BpeMeHHbiIli X035I1H, Ha KOTOPOM OHW MTAIOT-
csl, Ha3blBAETCA XO3AMHOM-MpokopMuTenem. MokpoBb
Tena v nuiieBapuTesibHas CMcCTeMa GaMKu CUIIbHO pacTs-
XUMbIl. 3TO NO3BONISIET UM NUTATLCS PEAKO, HO MOMHOTY.
PoToBoi1 annapat npucnoco6eH it NPOoKanbiBaHWS KO-
XN U BbICACbIBAHUS KPOBU. XOBOTOK MMEET rmnocToMm:
LUIMHHBIV YN/IOLLEHHbIV BBIPOCT, HA KOTOPOM PacrosnoxXe-
Hbl OCTPbIE, HanpaBfieHHble kK3aay 3y6Libl. Xenuuepsbl 3a-
3y6GpeHbl ¢ 6OKOBbLIX CTOPOH. C MX MOMOLLBIO Ha KOXE XO-
3s1Ha obpasyeTcsi paHka, B KOTOPYK MOrpyxaertcs
runocTtom. lMpu ykyce B paHky BBOAUTCS CiioHA, KOTopast
3acTblBaeT BOKPYr Xo60TKa. MkcoaoBble Knewm obnagaot
3HAYUTENbHON NIOA0BUTOCTBIO.

Yatue Bcero kel BO BPEMsi pa3BUTUS MEHSIET TPEX XO-
351eB, Ha KaK/IOM 13 KOTOPbIX OH MUTAETCS TOIbKO OAWIH Pa3.

MHorve nkcofoBble KNeLm ABASIOTCA NepeHOCHMKaMm
BO36yauTeNnein onacHbix 3aboneBaHuii YenoBeka u Xu-
BOTHbIX. Cpeau aTux 3abonesaHunin Hambonee N3BECTHbI
KNeLweBoW BECEHHe-NEeTHUI 3HuedanuT.

CoGauuii knewy,.

MopaepxuBaeT CylecTBOBaHME B NPYPO/IE O4aroB Ty-
NIIPEMUM Cpeaiv rPbI3yHOB, OT KOTOPbIX 3a6oNeBaHune ne-
pefaeTcs YeNOBEKY 1 AOMALLIHUM XUBOTHBIM.

Cobaunin knewy napasutmpyeT Ha MHOMMX OMKUX WU [O-
MaLLHUX XMBOTHBIX, YEJIOBEKE; MPUCACHIBAETCS K XO3AUHY
Ha HECKOJIbKO CYTOK. FBNSIETCS NEPEHOCUYMKOM BO30yauTe-
NI TynsipeMum, Bbi3biBaeT MECTHOE pasgpaxarollee fei-
cTBUe, Kycast xo3smHa. Mpy MHGULMPOBAHUM PaHKK MOTYT
BO3HVKATb TSXESNble MHOMHbIE OCNOXHEHWUs BCNEACTBUE
npucoeanHeHns 6akTepranbHON MHbeKUMN.
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MNuweBapyTensHas cuctema MMeeT Tpu oTaena —
nepegHvii, cpeaHuii 1 3agHuin. 3akaH4ynBaeTcs
aHanbHbIM OTBEpPCTVMEM. B cpeaHem oTaene umetotcst
CNOXHbIE NULLEBapUTENbHbIE Xene3bl. MNepeaHnii n 3aa-
HUI OTAEeNbl UMEIOT KYTUKYISIPHYIO BLICTUAKY. XapakTep-
HO Hannyme CNoXHO YCTPOEHHOro POTOBOrO annapara.

BobioenutensHaa cuctema. lNpeacraesneHa Buaonsme-
HEeHHbIMW MeTaHedPUAVSIMU UV MANbMUIMEBLIMU COCY-
namu.

CTpoeH1e OpraHoB [bIXaHusi 3aBVCUT OT TOW cpefbl, rae
06uTaeT XMBOTHOE. Y BOAHBIX NPeACTaBuUTenein — aT1o xab-
Pbl, Y Ha3eMHbIX BUAOB — MELLKOBUAHBIE Nierkue win Tpa-
xen. XXabpsbl 1 ierkvie SBASIOTCS BUAON3MEHEHHBIMU KOHEY-
HOCTSIMU, TPaxeu — BSHMBaHNSIMM MOKPOBOB.

KpoBeHOCHas crcTema He3aMKHyTas.

HepBHasi cucTema MocTpoeHa U3 roIoBHOrO HEPBHOTO
y3na, OKOMO-TMOTOYHbIX KOMUCCYP M BPIOLLIHON HEPBHOMN
LIeroyKky M3 YaCTUYHO CPOCLUKXCS HEPBHbIX y3n0B. lpe-
KPaCHO Pa3BWTbl OPraHbl YyBCTB — OOOHSIHUSA, OCS3aHUS,
BKyCa, 3peHUs], Cnyxa, opraHbl paBHOBECUSI.

MMeloTCs 3HAOKPUHHBIE Xenesbl, KOTopble UrpaloT pery-
JIITOPHYIO POSib.

BonblUMHCTBO nNpeacTaBuTeneld Tuna pasnenbHononbI.
BuipaxeH nonosoii aguMmopduam. PazaMHoxXeHne TONbLKO
nonosoe. Pa3suTie NpsaMoe unmn HenpsiMoe, B NocegHeM
Cry4ae — C NOJHbIM UM HEMOMHBIM MeTaMopd030M.

TaexHbIil KneLl, siBASIeTCS NePEeHOCYMKOM BO30Y-

[VTENs TAXENOro BUPYCHOro 3abonesaHns — Taex-

HOro KIeLLeBoro aHuedanuTa. 3ToT Bua Hanbosnee onaceH
[N9 4enoBeka, Tak Kak Yalle Apyrux HanagaeTt Ha Hero.

TaexHblii kneLy, napasuTupyeT Ha MHOMMX MJIEKOMUTal-
WMX 1 NTUUAx, YTO NOAAepPXMBaEeT UMPKYIAUMIO BUpyca
aHuedanuTa. OCHOBHBIM MPUPOAHBIM PE3EPBYAPOM BU-
pyca TaexHoro aHuedanuTa ABnsTCS OYPYHOYKM, eXN,
NONEBKM N APYrMe MENKME MPbI3YHbl, NTULLbI KO3bl.

Takum 06pa3om, Ansa BMpyca Knewesoro aHuedanuta
XapaKTepHbl TPAHCMUCCUBHBIN (H4epes3 NepeHocHnKa-kie-
wa npu KPoBOCOCAHWM) 1 TPaHCOBapuasbHbI (CaMKoW
Yyepes siua) Nyt nepenayu.

Apyrue nkcoposblie Knewm

B cTenHoit 1 necHoli 30Hax 06uTaloT NpeacTaBUTENN PO-
pa Dermatocenter. X IN4UHKM 1 HUMOBbI NUTAIOTCS KPO-
BbIO MEJIKMX M/IEKOMUTAIOLMX (B OCHOBHOM FpPbI3YHOB).
Dermatocenter pictus (HacensietT IMCTBEHHbIE N CMeLLaH-
Hble neca) u Dermatocenter marginatus (obuTaet B cTen-
HOIN 30He) SBNSIOTCSA NepeHocynkamy Bo3byauTens Tyns-
pemun. B Tene knellei Bo3byauTtenn o6uUTaIOT rogamu,
noaTomy o4arv 6one3Hu CyLLecTBYIOT A0 cux nop. Derma-
tocenter marginatus nepeHocuT Takxe Bo36yauTtens 6py-
uennesa, KOTOpbIN NOpaxaeT MeSIKUA N KPYMHbIV poraTbiii
CKOT, CBMHE 1 Yenoseka.

Dermatocenter nuttalli (obuTaeT B cTensix 3anagHoin Cu-
6upun 1 B 3abaiikanbe) NOAAEPXKMBAET CYLLECTBOBaHWE
B NPUPOAE 04aroB KeLeBoro cbinHoro Tuda (8o36yau-
TeSlb — CMNPOXEThI).

@ NpodunakTuka.

1. Jlnynan. He cneayet nuTb HEPUNBLTPOBaHHYIO
M HEKMMsHEeHYI0 BOJY M3 OTKPbITbIX BOJOEMOB B O4arax
3abonesaHus.

2. O6wecTBeHHas. OxpaHa MECT BOAOCHAGXEHUS.

BuorenbMmMHTbI — 3TO MapasuTbl, KOTOPblE Pa3Bu-
BAIOTCA NPY Y4aCTUM MPOMEXYTOUHbIX XO35EB 1 BbI3biBaOT
cxofHble 3a60neBaHNs — GUANAPMATOSbI.

Monoso3apesbie 0cobu (dunnapumn) obUTaIOT B TKAHSX
BHYTPeHHel cpeabl. OHM POXAAIOT IMHUHKM (MUKPODUI-
Nnsipumn), KOTopble Nepuoanyeckn MocTynalT B KPOBb
1 numaey. Mpu ykyce KPOBOCOCYLLIMM HACEKOMbIM JINHMH-
KV MOCTYNaIoT B €ro XeNyaok, oTTyAa — B MbllLbl, r4e
[0CTUraIoT MHBA3MOHHOCTM U NEePeXoasiT B X060TOK Hace-
Komoro. Npu ykyce 0OCHOBHOIO X03siHa NEePEHOCHK 3a-
paxaeT ero napasuTom B MHBA3VWOHHOM CTaAuN.

OcHoBHblIe BUAbI GUNNApuini — NapasvToB YesoBeka.

1. Wuchereria banctofti. Mapa3uTbl nokanuayloTcs
B IMMdOy3nax 1 Cocyaax, Bbi3blBas 3aCTOV KPOBU U1 JIM-
®bl, NOSBASIOTCSA CIOHOBOCTb, A/LEPru3aLms.

2. Brugia malayi.

3. Oncocerca volvulus. B opraHname napasutbl joka-
NN3YIOTCA MOJ, KOXEN rpyau, ronoBbl, KOHEYHOCTEN, Bbl-
3biBalOT 06pa3oBaHme 601e3HEHHbIX Y3EKOB.

4. Loa loa. B opraHuame: nog, KOXewn v CimancTbiMm 060-
JIO4KaMW, rAe BO3HMKAIOT 60NE3HEHHBIE Y3E/IKN 1 HApPbIBbI.

5. Mansonella. B opraHn3ame KOTOporo napasuT noka-
NN3yeTCs B XXMPOBOW TKaHW, NoA, Cepo3HbIMM 060JI04Ka-
MU, B BpbiXeiike KMLIeYHMKa.

6. Acantocheilonema.

JAnarHoctuka. O6HapyxeHune B KPOBM MUKPODUNNSPUIA.

Mpodunakrtuka. Bopwba ¢ nepeHocumkamun. PaHHee
BbISIB/IEHNE U JieHeHNe BONbHbIX.

m napas3vTMpOoBaTh YeCOTOUHbIE 3yAHN COBaK, KOLLEK,
nowagein, cBMHen, osel, ko3 1 Ap. OHM XNBYT He-
[0Mr0, HO BbI3bIBAIOT XapaKTePHbIE M3MEHEHNS Ha KOXe.

PoToBoW annapat nprMcnocobieH K NporpbI3aHnio X040B
B KOXE 4esioBeka, KyJa camka oTknafplsaet anua. 3aecb
e npotekaeT n metamopdos. AnnHa xoaa, KOTopbI Npo-
[enbiBaeT camka, AocTuraeT 2—3 MM (Camubl XO[0B He
nenaioT). Korga knewm nepemMeLLaloTcs B TONLWE KOXW,
OHV pa3apaxaroT HEPBHbIE OKOHYaHWS, YTO BbI3bIBAET He-
cTepnuMbln 3ya. [eATenbHOCTb KNewen ycunmeaeTtcs
K Houu. [Npu pacyecbiBaHUM X0abl KIELLel BCKPbLIBAIOTCS.
JIn4nHKN, sinua n B3pOCble KeLy Npn 3ToM paccemsatoT-
cs1 Mo 6enblo GONBHOrO U OKPYXAIOLLWIM NpeaMeTaMm, YTo
MOXET CNoCOBCTBOBATbL 3aPaXEHMIO 3A0POBbIX JINLL.

AunarHocTuka. Ha koxe o6HapyXxuBaloTCs MnpsiMble
W n3BUTbIE MNOJIOCKN rpﬂ3H0-6en0r0 useTta.

MpodunakTuka. CobniogeHVe Npasun JIMYHOW rvru-
eHbl. CaHUTapHbIi HAA30pP 3a 0BLLEXUTUAMMU, OBLLECTBEH-
HbIMY GaHsMK 1 ap.

Xenesnuua yrpesas (Demodex folliculorum) — B03-
6yautenb pemopekosa. O6UTaeT B CaslbHbIX Xenesax,
BONOCAHbIX ¢OﬂJ’IVIKyﬂaX KOXu nuua, wewn u nnedy, pacno-
narasicb rpynnamu. Y ocnabneHHbix NoAein, CKIOHHBIX
K anneprun, napasmt MOXeT akKTUBHO Pa3MHOXaTbCs.
Mpu aTOM NpoucXoauT 3akynopka MPOTOKOB Xenes
1 pas3BMBaETCa MaccuBHas yrpesas Cbinb. Paccenexune
napaswuTa npovcxXoauT Npu Nosib30BaHUM 06LWMM GenbemM
n npeoMmeTamn JNINYHOM TUINEHbI.

AwarHocTtuka. BbipasneHHoe copepXuMoe xenesbl
NN BONOCAHOro GOoNAnKyna MUMKPOCKONUPYIOT Ha Npea-
MeTHOM cTeksie. MoXHO 06HapyXvTb B3POCNOro napasu-
Ta, TMYMHKY, HUMOBbI 1 aliua.

Mpodunakruka. CobnioaeHne NPaBun AMYHOM MrmeHsl.
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OT1paa Bwu. Buppl. Mpodunakruka

Knacc Hacekomble HacuuThiBaeT 6onee 1 MiH BUAOB.
Teno HacekoMmbIx OEnAT Ha TpW OTAena: rofosy, rpyab
1 6pioLKo. MokpoBbI Tena nNpeacTaBneHbl OOHUM CIOeEM
KNETOK rMnofepMmsbl, BbIAENSIOWMX HA CBOEN MOBEPXHO-
CTN OpraHN4yeckoe BELLLECTBO — XUTWUH. XWUTWH obpasyeT
MAOTHBIA NaHUVPb. Ha ronose HaxoasTCs OpraHbl YyBCTB —
YCWKW ¥ Nasa, COXHbIN POTOBOI annapart, CTPOeHue KO-
TOPOro 3aBMCUT OT crnocoba NUTaHWS: rPLIYLLUIA, INXKY-
LM, COCYLUMIA, KOMIOLLLe-COCYLUVIA 1 Ap.

Ipyob HaceKkOMbIX BKIIOHAET TPU CErMeHTa, Kaxablii u3
KOTOPbIX HECET MO OAHON Nape XoAubHbIX HOT. KOoHe4HOo-
CTu, Nexalyie B6M3n pOoTOBOrO OTBEPCTYSI, HECYT 0Csi3a-
TenbHbIE LWETUHKW, CYyXaT AJ151 3aXBaTbiBaHWS 1 nNepeTupa-
HUS NALLW. BPIOLLIKO KOHEYHOCTEW HEe MMEET Y BONbLIMHCTBA
HaceKkOMbIX Ha FPyaV UMEIOTCS iBe Mapbl KPbUTLEB.

MyckynaTypa HaCekOMbIX Pa3BUTa XOPOLLIO U COCTOUT U3
NonepeyYHO-NosIoCcaThIX MblLLEYHbIX BONOKOH. LIHC cocTouT
13 rOJIOBHOTO FaHIIINS, OKOJOMIOTOYHOIrO HEPBHOIO KOJlbLia
1 GPIOLLHON HepPBHOW Lenoyku. OpraHbl AbIXaHWs HaceKo-
MbIX — Tpaxeun. OpraHbl NULLIEBAPEHNSI COCTOST U3 Nepes-
Heli, cpeHeit 1 3aaHei kuiwok. OpraHbl BblaeneHus npes-
CTaBJfiEHbl MaNbNUrMeBbIMU COCYAAMM, OTKPbIBAIOLLVMUCS
B KuLeyHuK. KpoBeHOCHas cuctema HesamkHyTas. Hace-
KOMble MMEIOT Ha CMINHHOV CTOPOHE cepaue, cocTosilee
13 HECKOJIbKMX KaMep, CHaGXEeHHbIX knanaHamu. PassuTue
HaCEKOMbIX MPOUCXOANT C METAMOPPO30M.

HacekoMbix, MMmeloWmUX MeaULMHCKOe 3HauveHue,
AensaT Ha:

1) CYHaHTPOMHbIE BUABI, HE SBASIOLLMECS NapasuTamu;
2) BPEeMEeHHbIX KPOBOCOCYLLMX Napa3nToB;

| 554 55. 9konorus
dkonorns — 310 Hayka O B3aMMOOTHOLLUEeHUsX opra-
HN3MOB, COOBLLECTB MeXAY cCOOO0I 1 C OKpyXatoLLEen cpe-
[0V, 3a4a4um 3KONOrnm Kak Hayku:
1) n3yyeHve B3aMMOOTHOLLEHWI OPraHN3MOB U X NOoMy-
NAUNMIA C OKpYXaloLLLel cpenow;

2) uccnenosaHmne ,ELeI?ICTBVIﬂ cpenpbl Ha CTPpOeHue, Xn3He-
nesaTenbHOCTb U NOBeAeHNe OPraHnM3mMoB;

3) ycTaHOBNEHWe 3aBUCMMOCTN MeX/y CPEeAOoit 1 YNCNEH-
HOCTbIO MONYNALUK;

4) nccnenosaHve B3aMMOOTHOLLEHMIA Mexay nonyns-
LUMAMU pa3HbIX BUOOB;

5) n3y4eHune 60pbbbl 3a CYLLLECTBOBAHUE U HAMNpaB/eHus!

ecTeCTBEeHHOro oTéopa B Nonynsumm.

3Konorusi YenoBeka — KOMM/IEKCHAs Hayka, 13yyato-
was 3aKOHOMEPHOCTW B3aWMOOTHOLUEHUI Yenoseka
C OKpy:Xalollei cpefioi, BOMPOCHI HapOAOHACENeHNs,
COXPaHEeHUsi N Pa3BUTUS 30,0POBbS, COBEPLIEHCTBOBA-
HUEe HUBNHECKMX U MCUXMHECKVIX BO3MOXKHOCTEN YenoBeka.

Y yenoeeka umeetcs 3 cpeabl o6UTaHUNA:

1) npupogaHas;
2) coumanbHas;
3) TexHoreHHas.

Yenosek ABNSETCA 0OBLEKTOM PasnyHbIX HakTopoB
cpeabl (COMHEYHbIN CBET, ApYyrue CyLecTsa), C APYro —
4esl0BEK CaM SIBJISIETCS 3KOJIOMMYECKUM (aHTPOMOreHHbIM)
dakTopom.

Cpepa — 3TO COBOKYMHOCTb (hakTOPOB U 3NIEMEHTOB,
BO3[ECT-BYIOLLVX HA OPraHM3M B MECTe ero obuTaHms.

Buonoruyeckue ¢akTopbl, UM ABUXYLLVE CUMbl 9BO-
qiounn. K HUM OTHOCSIT HaCneACTBEHHYIO N3MEHYMBOCTb
1 €CTECTBEHHbIN OTGOP.

Mpucnoco6neHre opraHM3MoB K BO3AECTBUIO hakTopoB
OKpY>XaloLLein cpeabl Ha3blBaeTcs aganTaumnen.

Guonoruv pa3suTUs KOMapoB

Jna Bcex npefcrasuTenei otpsaa bBnoxu xapakTepHsb
maJible pa3mepsbl Tena (1—5 MM), CRLWEHHOCTL ero ¢ 60-
KOB, CMOCOGCTBYIOLLAsH NEPEABMXEHVIO CPeau LepcTn
>KMBOTHOrO-X035IMHa, HA/IMYME Ha NMOBEPXHOCTY TENa LWEeTn-
HOK. 3agHvie Horu y 610X yAJIMHEHHbIE, MpbiraTesibHbIE.
Jlankn BCex HOT MATUYIEHHbIE, 3aKaHYMBAIOTCS ABYMS KO-
rotkamu. [0N10Ba MasnieHbkasl, Ha rofloBe KOPOTKWE YCUKH,
nepep, KOTOPLIMW PacronaraeTcsi o OJHOMY MPOCTOMY
rnasky. PoToBoit annapat 6,10x npycrnocobneH Ans npoka-
NbIBAHS KOXKM 1 BbICACHIBAHWUS KPOBM XMBOTHOTO-X035IMHA.

Onnoao0TBOPEHHbBIE CAMKM C CUIOW BbIBpackIBaOT aua
MopLMSIMI MO HECKOJbKO LUTYK Tak, YTO sifiLia He OCTaloT-
CS Ha LWePCTU XMBOTHOMO, a NafaloT Ha 3eMJII0 B ero Ho-
pe. U3 siiua noaenaeTcs yepseobpasHas nmunHka opra-
HUYECKMMU OCTaTKaMu U3 KYKOJIKW BbIXOAUT B3pocnas
6noxa. Hambonee n3BECTHLIMW NPEACTABUTENSAMUN SIB-
nsoTcst 610xa KpbICMHAs 1 610xa Yenosedeckasi.

Yenoseka 6510x1 KycaloT HOYblO. TOKCUYECKME BELLLECTBA
VX CIIIOHbI BbI3bIBAIOT CUMbHBIV 3YA.

Bnoxv sBnsiOTCA nepeHocuyvkamy BO30yauTenein Hymbi.
MpypoaHLIMM pe3epByapaMu YyMbl CIYXaT KPbIChI, CYCn-
K, XOPbK 11 . MPbI3YHbI ABASIOTCS UCTOUHUKAMM U APYIUX
MHbEKUMIA: TYNSPEMUN, KPbICUHOMO ChINHOMO Tuda.

Jns komapos (oTpsia, ABykpbiible, nofoTpas AnavHHO-
yCble) XapakTepHbIMU BHELLHUMU YepTamu SBASIOTCS TOH-
KOE€ Teno, JJIMHHbIE HOMW 1 MasleHbKasi F0J1I0BKa C POTOBbIM
annapaToM xo60TkoBOro Tvna. Komapel sSBnsioTcs nepe-
Hocumkamu 6onee 50 3a6onesaHuin. Komapbl — npeacra-
BuTenu ponos Culex n Aedes (HemansipuiiHbie) SBNSIOTCS
rnepeHocunKaMmn Bo30yauTenei SrMoHCKOro aHuedannTa,
KENTON IMXOPaAKN, CUOMPCKON S3BbI, NPEACTaBUTENM POAa

56. 9aoBuUTbIE XXUBOTHbIE.
MaykooGpasHbie. M03BOHOYHbIE

Knacc Maykoo6pasHble Bko4YaeT B cebs naykos, CKOp-
MWOHOB, Panaxr, KneLen.

SnoBUTbIE NaykooBpasHbie NUTAOTCS XMBOM A0GbLIYEN.
MpokanbiBas CBOMMU XeNULEPaMN XUTUHOBbIE MOKPOBbI
HAceKOMOro, Nayku BBOAST BHYTPb 514, BMECTE C NuLLEBa-
PUTENbHBIMU COKaMMU.

MWTalOTCSt CKOPMUOHBI Naykamu, CEHOKOCLLaMM1, MHOrO-
HOXKaMu 1 ApYriMn 6ECrNO3BOHONHBIMU U NX JIMYMHKaMMU,
MCnonb3ys s, TONbKO Anst 06e30BUXNBAHUS XEPTBbI.
Mpw AANTENBHOM OTCYTCTBUM MULLIM Y CKOPMOHOB Hab o0~
naetcsi kaHHM6anmaMm. Camka CKOpnvoHa 3a OAUH pas
poxpaaet 15—30 pgeTeHbiLuei.

Ha uneHucToin rmbko metacome (XBOCTe) MMeeTcs
aHasnbHas 1oNacTb, 3akaHYMBAIOLLASACS SA0BUTON WITION.
B aHanbHoOI IoNacT HaxoaaTcs ABE SA0BUTbIE Xenesbl,
NPOTOKM KOTOPbIX OTKPbLIBAIOTCS BOIN3U BEPLUMHBI UMbl

OTpsa MNayku

MNepenHss napa KOHEYHOCTE NayKoB XenuLepbl Npea-
HazHayeHa [U1si 3aLlmThl U yMepLUBSieHNs J06blun. Xenn-
Liepbl HaxoAATCs Bnepeay pta. PaccmartpueaemMble npes-
CTaBUTENW rPynnbl SA0BUTLIX NMaykoB XapakTepusyloTcs
BEPTUKaSIbHBIM PACMONOXEHNEM OCHOBHbIX Y4IEHNKOB Xe-
NLep NepreHanKyasipHoO MaBHOM ocu Tena. ToNCTbI oc-
HOBHOW Y4/IEHUK XeNLEep Y OCHOBaHWUS 3aMETHO YTOJILLEH.
Ha BepLuvHe y BHeLIHero Kpasi OH COYJIEHEeH C OCTPbIM
KOTTEBUAHO WM3OTHYTbIM KOHEYHBIM Y/IEHUKOM, Ha KOHLe
KOTOPOro OTKPbLIBAIOTCS NPOTOKM ABYX SAO0BUTBIX XENE3.

SinoBuTbIE NO3BOHOYHbIE

ConepxaT B OpraHusmMe BellecTBa, TOKCU4Hble Ansi
ocobei Apyrux BuaoB. B manbix fosax sg, nonaswimii
B OPraHn3Mm [Ipyroro XVBOTHOTO, BbI3bIBAET 60NIE3HEHHbIE



mAnopheles (ManspuitHble KOMapbl) — NEPEHOCHNKN

ManapunHoro nnasmoaus. HemanapuiiHele u mansi-
PUiiHbIE KOMapbl OTINYAIOTCA APYr OT Apyra Ha BCex cTa-
IVISIX XU3HEHHOTO LKA,

Bce komapbl OTKNafpIBaAIOT siiLa B BOAY UM BRAXHYIO
MO4BY OKOJIO BOLOEMOB.

MansapuitHblii KOMap SIBNSETCS OKOHYaTEIbHbIM X035~
HOM, a YeJIOBEK — MPOMEXYTOYHbIM XO35IMHOM NPOCTEei-
wero ManapuinHoro nnasMoams (Tmn cnoposukos). Livkn
PasBUTUS MaNSIPUAHOrO NAa3Moams:

1) WKn30roHnss — Gecrnonoe pasMHOXeHUe NyTemM MHO-
KECTBEHHOr0 AeNeHust;

2) ramMeToroHusi — rnoJsIoBOe Pa3mMHOXEHNE;

3) cnoporoHua — o6pasoBaHune crneundudeckux ans
CNopoBUKOB HOPM (CMOPO3OUTOB).

MpokanbiBas KOXy 340POBOr0 4enoBeKa, MHBA3NOH-
Hblli KOMap BBOAWT B €ro KpPOBb CJIIOHY, COAEpXalllylo
CMNopO30UThI, KOTOPbIE BHEAPSIOTCA B KNETKW NeYeHn ra-
MeToumTbl. Tam OHW MpeBpaLLaloTcs cHavana B Tpodo-
30UTbI, 3aTEM B LLUN3OHTHI.

LLIN3OHTLI AENSTCA NyTEM LUM3OrOHMK ¢ 06pa3oBaHnEM
Mepo30MToB. 3Ta CTaANUsA LMKIIa Ha3blBAeTCs NPesapuUTPO-
LTapHOW LUIM3OrOHMEl N COOTBETCTBYET MHKYGALIMOHHO-
My nepviogy 6oneauun. OcTpblii nepuos, 60Ne3Hn Haum-
HaeTCs C MOMEHTA BHEIPEHUSt MEPO30UTOB B 9PUTPOLIUTHI.
30ecb MEPO30UTbl TOXE MPEBPALLAIOTCS B TPOPO30UTHI
VI LUM3OHTBI, KOTOPbIE AENSTCS LUM3OroHMEN C 06pa3oBaHu-
eM Mepo3ouToB. OB0N0HKN 3PUTPOLMTOB Pa3pbIBAIOTCS,
1 Mepo30UTbl MONaAAloT B KPOBb M BHEAPSIIOTCS B HOBbIE
3pUTPOUUTDLI, TAe LMK MOBTOPHAETCSH 3aHOBO B Te4YeHue
48 nnn 72 vacos. Mpu paspbiBe 3pUTPOLIUTOB BMECTE C Me-
po3ouTamu B KPOBb MOCTYNAIOT TOKCUYHbIE NPOAYKTbI 06-
MEHa BELLECTB napasunTa v CBOOOAHbLI reM, Bbi3blBaIO-
LMe NpUCTYNbl ManspPUAHON NNXOPAAKW.

paccTpoiicTBa, B 6ONbLUMX [03aX — CMepTb. OgHN

BUbl SA0BUTBIX XUBOTHBIX UMEIOT 0COObIE XENEesbl,
BbipabaTbiBaloLMe 4, Apyrue copepxkart Tokcudeckue
BELLeCTBA B TEX WJIN MHBIX OPraHax 1 TKaHsX. Y MO3BOHOY-
HbIX, UMEIOLLWX SA0BUTBIE XENESbl, HO HE MMEIOLLMX Crie-
uManbHOro annapara 18 BBeAEHUS Si4a B TENO XepTBbl,
HanpvmMep 3eMHOBOJHbIX (CanamaHApbl, TPUTOHbI, Xa-
6bl), X€ne3bl PACMONOXKEHBI B PA3/INYHbIX YHACTKAX KOXW;
npu pasapaxeHun XUBOTHOTO s, BbiAENSeTcs Ha no-
BEPXHOCTb KOXW W AEVCTBYET Ha CNMU3UCTbIE 060N04KM
XULLHYKA.

M3BecTHO okono 200 BMAOB pPbiG, UMEIOWMNX SA0BUTbIE
KOJIIO4KM VNN LINMbI. S1A0BUTBIE PhIGbl AENSTCS HAa aKTUB-
HO-J0BUTbIX N NACCUBHO-A0BUTBIX.

AKTVBHO-5A0BUTbIE PbIObI 06LIYHO BeAYyT MasonoABMX-
Hbli1 06pa3 XU3HuW, Noakapaymeasi CBolo Ao6bIYy (ckaT-
XBOCTOKO). YKOJ B FPYAb VSN XUBOT MOXET 3aKOHUUTHCS
neTasnbHo.

Jns sA0BUTBIX 3MeR XapakTePHO HaNMYMe SILOHOCHBIX
3y60B 1 Xenes, BblpabaTbiBAIOLLNX A4,

Mo ¢$op W pacnonc ) 3y6oB 3mMeun aenarcsa
YC/IOBHO Ha TpW rpynnbl.

1. Mapko3y6ble (yxbl, N0n03bl). He a00BUTbI. 3y6bl 04-
HOPO/HbIE, rMajKve, NMLLIEHbI KaHanoB.

2. 3apgHebopoaguartbie (Kowayba 1 auepHas 3meu).
n0BMTbIE 3y6bl PACMONOXEHB! HA 3a[HEM KOHLIE BEPX-
HeW YenocTn ¢ Xenobkom Ha 3aaHen noBepxHocTu. Kyaa
OTKPbIBAETCS MPOTOK Xese3bl

3. MepepHeboposayaTbie (raatoka, kobpa). ANOHOCHbIE
3yObl PacrosioXeHbl B NepeHeM OTAene BepxHel ye-
JocTW. Ha nepepHel NoBEPXHOCTU MMelOTCst 60PO3abl
Ans cToka siaa.

ms) MOCTOSIHHBILIX KPOBOCOCYLLIMX MapasuToB;
4) TKaHeBbIX W NMOMOCTHBIX INYNHOYHbIX MAPa3NTOB.

OTpsa Bum

JloGkoBasi Bowb 06VTAET Ha JIOGKE, B MOAMBbILLIEYHbIX
BnafuHax, pexe — Ha 6poBsix, pecHuax, B 6opoae.

O6LVIMY NpU3HaKamu AJ1s BCEX BUAOB BLUE ABASIOTCS
MaJsible pa3mepel, YPOLLEHHbIV LMK/ Pa3BUTKS, KOHEYHO-
CTW, NpUCNocobneHHble K hUKcauum Ha Koxe, BOnocax
1 0AexAae Yenoseka, POTOBOM annapart KOMoLLEe-CoCyLLe-
O TUNa; KPbl/ibst OTCYTCTBYIOT.

[onoBHas 1 NnaTsHast BLUM MUTAIOTCS KPOBBIO YENI0BEKa
2—3 pasa B CyTku, a IOOKOBas — MOYTW HEMPEPbLIBHO,
ManbiMu nopuusimm. Camku NNaTSHON U FONOBHOW BLUEW
oTknagbiBatoT 1,0 300 5L, 3a BCIO XW3Hb, N06KOBOM — [0
50 aunu. OHK OYEHb YCTOMUMBBI K MEXAHUYECKUM U XUMU-
4YEeCKVM BO3OENCTBUAM.

CrioHa BLUEl TOKCUYHa. B MecTe ykyca BLUM OHa Bbl3bl-
BaEeT YyBCTBO 3y/1a U XOKEHWS!, Y HEKOTOPbIX JitoAel MoXeT
BbI3bIBaTb asjepruyeckne peakuum. Ha mecte ykycos
OCTalOTCA MeJIKOTOYEeYHble KPOBOUSNUAHUS (neTexun).
3yn B MecTe ykyca 3acTaBisieT 4enoBeka pacyechiBaTh
KOXY 10 06pa3oBaHyisi CCaIuH, KOTOPble MOryT UHPULN-
poBaTbLCS U HarHaveaTbes. [Py 3TOM BOMOCHI HA ronoBe
CKJIEMBAIOTCS, CMYTLIBAIOTCS, U 06pa3yeTcs KONTYH.

Jlo6KkoBas BOLUb SIBNISIETCS TOJIbKO NapasunToMm 1 He ne-
peHocuT 3abonesanunii. [0NI0BHAS U NiaTaHaa BN AB-
NAI0TCA cneumpuyeckuMmn nepeHocunkamm Bo3dyanTe-
neil BO3BPATHOIO M 3aNMAEMUYECKOr0 ChINMHOro Tuda,
BOJILIHCKOM IMXOPaaKm.

Mpodunaktuka. CobnioaeHne Npasun MINYHON rMrneHbl.

Jnsi neveHnst NPUMEHSIIOT Hapy>XHbIe U BHYTPEHHVE cpes-
CTBa: Ma3y 1 LWaMMyHW, cogepXallyie HCEKTULMRI, a TaK-
€ JIEKAPCTBEHHbIE MPenaparsl, MPUHAMAEMbIE BHYTPb.

5 W3meHeHus cpeppl B pe3ynbTaTe BO3OEeNCTBUS
aHTPOMNOreHHbIX GaKkTopoB:

1) n3mMeHeHne CTPYKTYpbl 3eMHOI MOBEPXHOCTU;

2) n3meHeHne coctaBa atMocdepsbl;

3) u3MeHeHve KpyroBopoTa BELLECTB;

4) n3MeHeHne Ka4yeCTBEHHOro U KOJMYECTBEHHOMO CO-
cTaBa ¢nopbl 1 GayHbl;

5) napHuKoBbIn 3 deKT;

6) wymoBOe 3arps3HeHune;

7) BOEHHblE OENCTBUS.

OCHOBHbIE UCTOYHVKWN 3arpsisHeHust atmocgepbl —
aBTOMOOMIN 1 MPOMBILLNEHHbIE NPEANPUATUS Bbi3biBast
NapHUKOBbIN 3P deKT.

OCHOBHOI1 NPUYMHOI 3arpsisHeHus ruapocdepa ss-
NSIETCA COPOC HEOUNLLEHHBIX CTOYHbIX BOJ, MPOMBbILLNIEH-
HbIX 1 KOMMYHaJIbHBIX MPEANPUATUN, @ TaKXe CeSIbCKOXO-
3ANCTBEHHbIX YrOAUNA.

Jintochepa — nnofopoaHblii cnoin noysbl GopmMu-
pyeTtcsi AnuTensHoe Bpems, a 6narogaps BblpalLyBaHnio
CEeNbCKOXO3ANCTBEHHBIX KYNbTYP U3 MO4YBbI €XEerofHo
M3bIMAKOTCA AECATKN MUIIMOHOB TOHH Kanusi, pocdopa
1 a30Ta — OCHOBHbIX 3/IEMEHTOB MUTAHUSI PACTEHUIA.
McToLLEeHNs No4BbI HE NMPOVCXOAMT, ECNIN BHOCSTCS opra-
HUYeckne U MUHepasibHble yao6peHus.

3KONOrnYecKuil KpU3NC — 3TO HapyLLEHUEe B3aVIMO-
cBsi3ell BHYTPU 3KOCUCTEMbI U HeoBpaTMble SIBNeHUs
B 6riocdepe, Bbi3BaHHbIE AEATENBLHOCTBIO YenoBeka.
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