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HPEJUCJIOBHUE

3oomorus (0T Ap.-Tped. 300 — KUBOTHOE, JIOTOC — YUCHHE) TIPEICTABIIACT
€000 KOMIUIEKCHYIO HayKy, 3y4arollylo pa3jIMYHbIe CTOPOHBI CTPOCHHS U
KHU3HE/IESTEIbHOCTH KUBOTHBIX.

I'my6Gokoe mo3HaHWE KHBOTHBIX HE TOJIBKO 00OTamiaeT OMOJIOTHYECKYTO
HayKy, HO M CIIy)XMUT OCHOBOM JUI1 pa3pabOTKH MHOTHX Ba)KHBIX BOIIPOCOB
CENIbCKOXO03SICTBEHHOTO TPOM3BOICTBA.

3HaHWEe XKMBOTHOTO MHpa B LEJIOM, OTACIBHBIX €r0 MPEACTABUTENCH U
(uITOTeHNH JXKUBOTHBIX ISl OYAYIIETo CIIEIHaIicTa B 0OJACTH CEIbCKOTO
Xo3siicTBa HEOOXOMUMO TIO psiAy cooOpaxeHHid. JKMBOTHBIN M pacTUTENb-
HBbI MHpBI CYLIECTBYIOT B TECHEHIIEM B3aUMOAECUCTBUU JIPYr C APYTOM,
MO3TOMY TPYJHO OHOJIOTHYECKH TPAaMOTHO IUIAHMPOBATh M OCYILECTBIIATH
BCC TEXHOJIOTMYCCKHUEC MPOLECCHI B ) KUBOTHOBOJCTBE U PACTCHUECBOACTBE, HC
3Hasl ATUX B3aMMOJECHCTBHH. B mouBax, He 0OpabaThIBaeMBIX SIOXMMHUKATA-
MH, OOHTAIOT XXMBOTHBIE Pa3HBIX TUIIOB, HO OCOOCHHO HACEJICHBI TAaKHE MOY-
BBl 6ECIIO3BOHOUHBIMA, B 1 cM® [IOUBEHHOIO CIIOS HACUUTHIBAIOT 10 1,2 MITH
0co0elt TOJILKO MPOCTEHIINX OPraHu3MOB, K TOMY MOXHO JI0OOaBUTH OIPOM-
HOE 9HCIIO0 KOJOBPATOK, HEMATO[, KJIEIIEH 1 HACEKOMBIX. B memom xe cym-
MapHas Macca KMBOTHBIX Ha | ra IMOYBEHHOTO CJIOSI MOXKET JIOCTUrath 4 T.
W Bce 3TH KMBOTHBIE BMECTE€ C MHMKPOOPTraHM3MaMH y4YacTBYIOT BO BCEX
mporeccax, MPOTEKAIONIUX B IMOYBE M CHOCOOCTBYIOIIMX MOBBIIICHUIO €€
wrogopoaust. Ilorepn ypoxkaeB M MX KadeCTBO BO MHOTOM OOYCIOBIICHBI
KHU3HE/ICATEIbHOCTRIO TIAPA3UTOB W BPEIUTENICH CelbCKOXO03IHCTBEHHBIX
pacteHuii. UtoOBl MpaBHIBHO M IKOHOMHYECKH TPaMOTHO OpPTaHH30BaTh
mpodMIaKTUKy u OO0pr0y € MPOCTEUIIMMH, HEMaTOOaMH, HEKOTOPBIMHU
MOJUTIOCKaMH, KJICIIAMH, HACEKOMBIMH M HEKOTOPBIMH TPEICTaBUTEISIMU
NTHI] ¥ MJICKOIIUTAIOMNX, HAJ0 3HATh MX OHMONOTHMYECKHE OCOOCHHOCTH,
9KOJIOTHIO W TOBEACHHWE. TOJBKO 3TH 3HAHMS ITO3BOJT TPAMOTHO M 0€3-
OIAaCHO IS 3JI0POBBS YeJIOBEKa OOPOTHCS C MOTEPSIMHU HPOJYKIHU pacTe-
HUEBOACTBA U )KUBOTHOBOACTBA.

3HaHWe OWOJOTHH XUBOTHBIX U TOHMMAaHHE JKOJOTMYECKHX CBSI3eH B
NpUpoJie 00ECIIEYNBAIOT PACHIMPEHHOE NPUMEHEHUE METOIO0B OHOJIorHYe-
CKOW OOPBOBI C )KUBOTHBIMU-BPEAUTEISIMU; OTH METOJIBI ITPEyCMaTPUBAIOT
UCTIONIb30BAaHNE ECTECTBEHHBIX BparoB BpeauTenei. s yHHUTOXEHUS
BpenuTencii Bce 3G GeKTHBHEE MPUMEHSIIOT CUHTETUYCCKHE (PEPOMOHBI MITH



HCIIONB3YIOT Iapa3sUTHUECKUX NePEeOHYaTOKPBUIBIX HACEKOMBIX (siIiee10B
1 Hae3JIHUKOB, KOTOPBIX Pa3BOIAT B HCKYCCTBEHHBIX YCIOBUSX).

[TpumMeHeHne XMMHUYECKMX METOAOB OOpBOBI M HMCIOJIB30BaHUE Pa3HO-
00pa3HBIX arpoTEXHHMYECKUX NPHEMOB TakXKe TPEOYIOT IIyOOKMX 3HaHWH,
KaCalOIMXCsl KU3HEHHBIX LIMKIOB Pa3BHTHS BPEAUTENEH M Iapa3suTOB, HX
OMOJIOTMYECKUX OCOOEHHOCTEH, pachpeseieHus B arpoOnolneHo3ax B pas-
HBIE NIEPUOIBI KU3HU.

OIHMM 3 IEpBBIX 3BEHHEB ITOJTOTOBKH 300MH)KCHEPOB U BETEpUHAP-
HBIX Bpadeil B BEICHIMX y4eOHBIX 3aBEJICHUSX SIBISCTCS M3Y4YEHHE 300JI0THH,
KOTOpasi CIY)KUT 0a30il Juisl creluanbHBIX JUCHUILIMH. B mpeanaraemom
mocoOuu mpu BEIOOpE OOBEKTOB IS MPAKTHYECKUX padOT ydTeHa HEoOXo-
OUMOCTBH OOIIEH 300JI0TMYECKOH MOATOTOBKU [UIS CTYACHTOB — OYIyIIHX
300MH)XCHEPOB M BETEPHUHAPOB 001 300710TNUECKOM TOATOTOBKH.

B 3aaun JEKIHOHHOTO Kypca BXOJIHUT U3YYCHHE BHEIIHETO U BHYTPEH-
HEr0 CTPOCHHUS KMBOTHBIX, MX JKM3HENCATCIbHOCTH, WHIMBUIYAIBHOTO H
HUCTOPUYECCKOI'0 pa3BUTHUA, B3aMMOOTHOIIIEHUM C JAPYTUMHU KUBOTHBIMHU, a
TaKKe BBUIBJICHHE 3aBUCHMOCTH JKH3HH XXMBOTHBIX OT BHELIHHX YCJIOBHH
cpensl OOMTaHUS, 3aKOHOMEPHOCTEH reorpaduueckoro pacupoCTpaHSHUs
JKHUBOTHBIX.



BBEJIEHUE

JKUBOTHBII M PacTUTENHHBIA MHUPBI — B3aUMOCBSI3aHHBIE MEXIY OO0
YacTH OpPraHMYecKod Npupozpl. B Hacrosiiee BpeMsi MHUP KUBBIX CYIIECTB
MOAPA3JENSAIOT Ha JBa HaauapcrBa: HaauapcTBo IIpoxapumotsl, mim be3nb-
simepabie (Procaryota), u HagnapcTBo Dykapuotsl, i Snepusie (Eucaryota).
B ominume oT mpokapHOT, HE MMEIOLIMX B KIETKEe O(OPMIICHHOIO spa,
9YKapUOTHl UM 00JIa/lafoT. DYKapuoOT MOJAPa3AessioT Ha TP LapcTBa: map-
ctBo Pacrenus (Vegetabilia, uinu Plantae), mapctBo ['pubsr (Mycetalia, nmu
Fungi) u napcreo XXusotusle (Animalia, uiu Zoa).

JKvBOTHBIE M pacTeHHs UMEIOT MHOTO OOIIEro: UX Teja COCTOST U3 Kile-
TOK, IM CBOMCTBEHHBI Pa3/Ipa)kuMOCTh, OOMEH BEIIEeCTB, OHH CIIOCOOHHI K
POCTY ¥ pa3MHOKEHHIO, TIepelade CBOUX IMPU3HAKOB IIOTOMCTBY U T. 1. On-
HAaKO MEXIY JKMBOTHBIMH W PACTEHUSIMHM CYILIECTBYIOT TaKXXe KapJIuHab-
HBIE pa3nu4us. DTO KacaeTcs, B YaCTHOCTH, XapakTepa muTanus. [l 3eme-
HBIX PACTCHHH XapaKTepeH roJO(UTHBIA CIIOCO0 MUTaHUS, T. €. OHH yCBaH-
BAaIOT JMOKCUJ YIJIEpOJa M3 BO3AyXa, BOJY M HEOpraHWYECKHE BEIlecTBa —
n3 noyBkl. [lox nelicTBUEM COJTHEYHOH SHEPIHHU C TIOMOLIBIO0 XJIOpodHLIa B
mporiecce pOTOCHHTE3a pacTeHHsI 00Pa3yIOT CIIOKHBIC OPTAHUIECKHE COCITH-
Henust. [Ipu 9ToM B KayecTBe NOOOYHOTrO MPOAYKTA BHICBOOOXKIACTCSI KUCIIO-
poxn. IlomoOHbIH croco0d nHTaHUs HA3BIBAIOT asmompogmvim (OT Iped.
autos — cawm, trophg — muma, nuTanue).

JKuBOTHBIM CBOICTBEH aHMMAJBHBIN 20/10301HbIN CTIOCOO0 MUTAHUS Iy-
TEM 3arjatelBaHus O(OPMIICHHBIX MHIIEBHIX 4acTHil. JKUBOTHBIE HE CIIO-
COOHBI CHHTE3UPOBATH OPraHMYECKUE BEIIECTBA U3 HEOPTAHHICCKUX KOM-
moHeHToB. OHM MOTYT NMUTATHCSI TOTOBBIME OPTaHUMYIECKAMHE BEIICCTBAMHU 32
CUeT MOe/IaHus PACTUTEIHHON WM KMBOTHOM MUIIH, a TAKKE UX OCTATKaAMH.
Takoii croco® MHUTaHWsI HA3BIBAIOT 2emepompoghuvim (0T Tped. heteros —
WHOH, trophe — muma).

Bwmecre ¢ Tem pa3nuuusi B NHUTaHWU JKUBOTHBIX U PacTEHHH OTHOCH-
TenbHEL. M3BecTHO Oonee 300 BUIOB pacTeHH, KOTOPBIC HAPSAY C THITAY-
HBIM CIIOCOOOM TIUTAHWS JIOBAT HACEKOMBIX W IEPEBapUBAIOT UX C MOMO-
LIBIO CIIENHABHBIX (pepMeHTOB. HekoTopble 0HOKIETOUHbIE, B YACTHOCTH
9BIVICHA 3elieHasi, MOTYT HE TOJIbKO II0JIy4aTh HHUTATEJIbHbIC BEIIECTBA C
MMOMOIIEI0 (DOTOCHHTE3a, HO U YCBAUBATh FOTOBBIC OPTaHHMYECKUC MPOTYK-
Thl. Takue OpraHu3Mbl OTHOCIT K MUKCOMPOQHLIM, WIN OPraHu3MaMm co
CMEIIaHHBIM THIIOM THTAHUSI.



[MomuMo pa3nuuuil B MUTAHWN MEXIY KUBOTHBIMH W PACTCHUSIMH CY-
LIECTBYET PsAJl IPYTUX Pa3IAYHid, HATPUMEP, KUBOTHBIC KICTKH HE MMEIOT
TBEPJOU IEIJUTIOJIO3HON O0O0OJIOYKH;, >KHBOTHBIM CBOWCTBEH HHTEHCHBHBIN
0oOMEH BeIEeCTB U OrPaHWYEHHBIH POCT; y BBICHIMX J>KMBOTHBIX MMEIOTCS
CHCTEMBI OpPTaHOB: HEPBHAs, KPOBEHOCHAs, ABIXaTeNbHAs, IBUTaTeIbHA,
MUIICBAPUTEIIbHAS, BBIICIIUTENIBHAS U TOJIOBASL.

Hcropus 300q0ruu. Ha panHnx sTamax pa3BUTHS MEPBOOBITHOTO 00-
IIIECTBa YEJIOBEK HEPa3phIBHO OBLT CBsI3aH C JKUBOTHBIM MHPOM. YenmoBek
OXOTHJICA, TIPUPYYall U Pa3BOIWI KUBOTHBIX, M3yJall UX CTPOEHHE, oOpa3
XKM3HU U Oosie3Hn. O000IIeHNEe CBEIEHHI O KUBOTHBIX IPHUBENIO K BO3HHK-
HOBEHHIO CAMOCTOSITEIIFHON HAyKH — 300j02uu. 300JOTHS BXOIUT B KOM-
TUIEKC OMOJIOTMYECKUX AMCUMIUINH, U3yYaroliX )KUBYIO MpUpoay (0T rped.
bios — »xuzHB).

OCHOBOIIOJIO’)KHHKOM 300JI0THH CUUTAIOT JIPEBHETPEYECKOr0 YUE€HOTO U
¢mmocopa Apuctorens (384-322 rr. 10 H. 3.), pa3lEIHUBIIETO M3BECTHBIX
€My JKHBOTHBIX Ha JIBE IPYIIIbI: )KUBOTHbIC, HE UMEIOIUE KPOBH, U )KUBOT-
HBIC, UMCIOINE KPOBb U CIUHHOM XpebeT. Takoe JeJIeHne COOTBETCTBYET B
KaKOW-TO Mepe JIeJICHUIO )KUBOTHBIX Ha OECIIO3BOHOYHBIX U MTO3BOHOYHBIX.
Apucrotenp ObLT U ONECTSAIIMM aHATOMOM: B CBOMX TPYAax IO aHATOMHH
YKMBOTHBIX OH ONPE/IENINII HOBOE HANIPaBJICHUE B 300JIOTUUECKOMN HayKe.

Uzobperenne A. JleBenrykoMm (1632-1723) MHKpOCKOIA ITO3BOIIHIIO
n3y4yaTh paHee HEM3BECTHBIM YEIOBEKY OTPOMHBIN MO CBOEMY pa3HOO0Opa-
3MI0 MHP OJHOKJICTOYHBIX OPTaHU3MOB, B TOM YHCJIC W IPEICTABHTEICH
KMBOTHOTO 11APCTBA. BBUIM OTKPBITHI MMOJIOBbIE TaMEThl JXKUBOTHBIX U YEJIO-
BEKa, M3yUeHbI KIETKH KPOBH U T. 1. B pe3ynbrate chopmupoBanachk HOBas
0Tpacib OUOJIOTUH — MUKPOCKOIINYECKasi aHATOMHUSL.

Amnrmuiickuii uccnenosarens . Peit (1627-1705) BBen HOHATHE «8UO»,
oTpeieIIssl ero Kak rpymnmny Mop(doiIoruueckn CXOQHbIX 0CO0eH, MOoT00HBIX
cBOUM poauTeasiM. Ho HanOosbInuii BKiIaa B KJIacCU(HUKALUIO BHEC IIBEA-
ckmii yuensii K. Jlunneit (1707-1778). Ero cucrema Jieriia B OCHOBY CO-
BPEMEHHOW CHCTEMAaTHKHM PACTEHUH W >KUBOTHBIX. B KauecTBe HCXOAHOU
eJMHUIIBI KIACCU(PUKAIINN JKUBOTHBIX ObLT TipemioxkeH Bui. K. JluaHen
CYHTAJL, YTO BHJ — 3TO COBOKYIHOCTh O0COO€H, CXOJHBIX 10 Mopdoornye-
CKHM TpU3HAKaM, CKPEIIMBAIOIIUXCS MEXTy cOOO0H M MArOIKX IJIOJJOBUTOE
motoMcTBO. OH MPEeIJIOKIIT HEPAPXUIO CUCTEMATHIECKUX KAaTETOPHN Y K-
BOTHBIX: KJacc, oTpsy, poa u Bui. Cucrema xuBoTHEIX K. JInHHes BKiIO-
Yaja TOJIBKO IIECTh KJIACCOB: YEPBH, HACCKOMBIC, PHIOBI, Taipl, ITHIB U
MJICKOITUTAIOIIHNE.

XK. b. Jlamapxk (1744-1829) Obu1 co3mareneM mepBoil eCTECTBEHHOH CH-
CTEeMBI )KUBOTHBIX W IBOJIONMOHHOI Teopun. Cuctema Jlamapka Bkitouana
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yxke 14 KmaccoB, 4TO OTpakalo YCIOKHCHHE OPTaHM3alMH >KUBOTHBIX H
MIPEEeMCTBEHHOCTD B 3BOJIIOIIMOHHOM Pa3BUTHH; 3TH KJIACCHI PacIojarajiuch
10 CTYNEHsSM OBOJIIOIMOHHOW JiecTHHIBL CucTeMy, pa3pabOTaHHYIO
K. b. JlamapkoM, CUMTalOT MEPBOH €CTECTBEHHON CHUCTEMOM, MOCKOJBKY B
Hel y4uThIBaJach CTENCHb POJCTBA MEXAY KiaccaMH >KUBOTHBIX. OCHOB-
HBIMH (PaKTOPaMH IBOJIIOLMH YYSHBIH CYMTANl H3MEHUYMBOCTD MO BIUSHHEM
cpenbl, HacjIeyeMOCTh MPUOOPETEHHBIX MPU3HAKOB M CTPEMIICHHE K HPO-
rpeccy.

VYcnexm ecTeCTBEHHBIX HAayK CHOCOOCTBOBaiHM pa3paboTke HAaydHO
obocHoBaHHOH 3BoonnoHHON Teopun Y. Jlapeurom (1809-1882), xoro-
pBIil BHEC 3HAUUTENBHBIN BKJIaJl B Pa3BUTHE 300JI0THH, Onoreorpaduu, na-
JICOHTOJIOTHHU ¥ 3MOpHOoJIoruy. 1M OBUT OTKPBIT OCHOBHOM JIBIDKYIINH (ax-
TOP 9BOJIIOIIMHU — €CTECTBEHHBII 0TOOD.

Bo Bropoii monosune XIX B. mon Bausinuem pabdot Y. JlapBuHa ctanio
Ppa3BHBaTHCA 3BOJIIOIMOHHOE HANpaBJICHUE B 300JI0THH. Hemenkune yueHsle
D.Texkenp u @. Mroiep cHopMyTUpOBaIA «OMOTCHETHYCCKHI 3aKOH)
0 COOTHOUIEHHH MHMBUAYaJIBHOTO (OHTOreHe3a) U McTopudeckoro (huio-
reHe3a) pasButus. CPOpPMHUpPOBANNCH HOBBIC HAaydHBIC HANpaBICHUS IO
9BOIIOIIMOHHOH aMOpronoruu (@. Mromiep, Y. . Meunukos, A. O. Kosa-
JIEBCKHil), 1Mo »BOIOIHOHHON maneoHrtosoruu (B. O. KoBaneBckuif), mo
9BOIIOIMOHHON (hr3nonorun kuBOoTHEIX (. U. CeueHoB), o ¢roreneTH-
K€ W 3BOJIIOIMOHHOW cucremaTtnke (3. ['ekkenb), HOSBUINCE PadOTHI 1O
redetruke (I'. Menaens, A. Beticman), sxonoruu (H. A. CeBep1ios), 300reo-
rpaduu (I1. I1. Cemenos-Tsan-11lanckuit) u psx ApyTUx.

Ocobennocmu opzanuzma HcueomHpIX. DBOJIOLUS KUBOW MPUPOILI HA
3emiie mpuBena K 00pa30BaHUIO KUBOTHBIX M pacTeHUH. BaxkHoe pasnnune
MEXIy HUMH 3aKJII0YaeTcs B XapakTepe oOMeHa BelIecTB, KOTOPBIA 00y-
CJIOBJICH THUINOM muTaHus. Ecin pacrteHnss B OOJBIIMHCTBE CBOEM aBTO-
Tpo(hHBIE OPTaHMU3MEI, TO )KHBOTHBIE, KaK MPaBWIO, TeTepoTpodHEIE opra-
HU3MBL. B TeMHOTE pacTeHHs TOrubaroT, a >KUBOTHBIE CIIOCOOHBI JKUTh.

BoNBIIMHCTBO KHUBOTHBIX BEIYT aKTUBHBIN 00pa3 )KM3HHU, CBOOOHO T1e-
peMernasicb B NPOCTPAHCTBE WM COBEpIIas PasHOOOPas3HbIE ABUKEHHUS.
KieTku KMBOTHBIX HE HMEIOT IUIOTHBIX HETOUHBIX CTEHOK, TIOCTPOCHHBIX U3
LEJIII0NIO3HBIX BOJOKOH, M HE COJAEPXKAT BaKyoJed ¢ KICTOYHBIM COKOM,
KOTOpBIE CBOMCTBEHHBI KJIeTKaM pacTeHui. Ho mpoBecTH peskyro rpaHuily
MEXAY KMBOTHBIMH M PacTEHHSAMH HEBO3MOXKHO; OCOOEHHO 3TO TPYIHO
cienath Uil HU3IIMX MX (OpM, COXpaHSIOWIMX YepThl, OOIIMe Ui JIBYX
napcTB npupossl. OHa M3 KapAWHAJIBHBIX OOIIMX YepT )KMBOTHBIX M pac-
TEHHH — UX KJIETOYHOE CTPOCHHE.



Knemka nipencraBisieT cO00H OCHOBHYIO CTPYKTYPHO-(DyHKIIMOHAIIBHYIO
SIMHUIly BCEX JKMBBIX OPraHM3MOB. B Tene MHOTOKIETOYHBIX >KHBOTHBIX
Ki1eTKH 1UddepeHIpoBaHbl B 3aBUCUMOCTH OT BBINOJHAEMBIX UMH (QYHK-
LM, 4TO 00YCIIOBJIMBAET MX PA3IMYMs HE TOJBKO 110 pasMepaM, HO TaKkKe I10
¢dopme n ctpoeHmto. Bee kileTkn opraHu3Ma B3aMMOCBSI3aHBI M B3aUMOJICH-
CTBYIOT JIpyT' C JPYroM; Takas CBsI3b M B3aMMOJCHCTBHE OCYIIECTBISIOTCS
4yepe3 MeMOpaHy. B ki1eTkax mpoTeKaroT Mpolecchl 0OMeHa BEIEeCTB.

TunudaHast )XKMBOTHASA KJIETKAa COAEPKUT IUTOIUIa3My, KIETOYHOE SIAPO
(wm s7Apa) ¥ pa3IUYHbIE OPTaHOMWJIBI, MJIM OpTraHeIUIbl; cama KIeTKa orpa-
HUYEHA HapyKHOW MeMOpaHOii, KOTOPYIO Ha3bIBAIOT IIa3MAaTHYECKOH MEM-
OpaHO¥ WM IIa3MaJIeMMOi.

IThasmamuueckas membpara NPENCTABIIET COOOH CIIOXKHBIN OEIKOBO-
JUNUIHBIN KoMmIUiekc. OHa OYeHb TOHKA M HE TOJNBKO 3all[UINAET KIETKY OT
BHEITHUX BO3JCHCTBHH, HO M y4YacTBYeT B OOMEHE BELIECTBAMU MEXIY
KJIETKOH M OKpY’KaloUeil cpeaou.

Lumonnazma — 3T0 CcJOXHAs KOJUIOMJHAs CHCTEMa, B KOTOPOH Haxo-
JSITCSL CTPYKTYPHBIE 00pa30BaHMs, TaKMe KaK MHUTOXOHAPHH, SHIOILIa3Ma-
THYECKasl CETh, almapat [ oJbIKH, puOOCOMBI M paCTBOPEHHBIC BEIIECTBA.

Mumoxonopuu, MMEOLNE BHUJ MEIKHUX YIUIMHEHHBIX Telell, CIyXat
SHEPreTUYECKUMH LEHTPAMH KIETKH, PETYIMPYIOIIUMH OHOXMMHUYECKHE
peaKknuy NpeBpaIleHNs SHEPTHH.

Onoonnazmamuveckas cems TPEICTABISAET COOON CHCTEMY TOHYANIINX
TpyOOUeK, MPOHU3BIBAIOIINX BCIO IIMTOIUIA3MY KJIETKH, W Iy3bIpbKOB. Ilo
TOHYAHIIUM KaHaIblaM 3HAOIIIa3MaTHYECKOH CETH OCYIIECTBISICTCS BHYT-
PHUKIETOYHBIH OOMEH BEILECTB.

Annapam ['onv0oicu OIU30K MO CBOEMY CTPOCHHIO K CTPOCHHIO JHJO-
IUIA3MAaTHYECKONH CETH M CIIYKHT Ui BPEMEHHOTO XpaHEHUs MPOIYKTOB
BHYTPHUKJIETOYHOTO CHHTE3a (B OCHOBHOM FOPMOHOB M (DEPMEHTOB) U Tiepe-
JTa9d MX 4Yepe3 SHIOINIA3MATHYECKYIO CEeTh JJISI BOBJICUCHHS B OOMEHHBIC
IIPOLIECCHI BCETO OpraHu3Ma.

Pubocomvl B BHIEC MENbYaWIINX 3€pEH PACIIOIOKEHBI B OCHOBHOM Ha
MTOBEPXHOCTH MeMOpaH IHIOMIA3MATHIECKOH CeTH; OHM Y4acTBYIOT B CHH-
Te3e OeJIKOB, KOTOPHIE 110 KaHaJlaM CETH TPAHCIIOPTUPYIOTCS] BHYTPH KIICTKH.

JIup HEeMHOTHE CIIeNUAIM3UPOBAHHbIEC KIETKH (3PUTPOLUTHI MIICKOITH-
TAIOMUX) HE UMEIOT sizipa. 0pa KIETOK pasHOOOpa3HbI 1Mo popMe M BElH-
yuHe. CHapy>KH sIIpO OrpaHUYEHO ABYXCIOWHOH MeMOpaHOM, WK siiepHON
MeMOpaHoii, BHYTpH KOTOPOH HaxOAWTCS Kapuoruiazma. SnepHas memOpa-
Ha MPOHN3aHA TIOPaMH, OT KOTOPBIX B CTOPOHY LUTOIMJIA3Mbl M KapHOILIa3-
MBI OTXOJIT HeOOJIbIIINE TOHYAMIINE KaHAIbIBL. B Kapuomiazme HaxoasTcs



XPOMOCOMBI ¥ SIAPBIIIKO. XPOMOCOMBI SIBISIIOTCS HOCHUTEISIMH HAaClea-
CTBEHHOU MH(OpMAIIHH.

Txanu opeanusma. B )XKMBOTHOM OpraHu3Me Bce KIIETKH, KpOME MOJIO-
BBIX, HAXOJSITCS B COCTaBe TKaHei. TKaHM — 3TO CIIOXKMBIIKECS B Ipoliecce
¢unoreHesa MHOTOKJIETOYHBIX OPraHU3MOB CTPYKTYPbI, OOpa3OBaHHBIE
KJIeTKaMH. TKaHM BXOASAT B COCTaB OPraHOB, YYacTBYs B BBINOJHAEMBIX
uMH QyHKIMAX. MHoroo6pasue (QyHKIMH Tella KMBOTHOI'O OTPaKEHO B
CTPOEHUU OpPraHOB M TKaHEH. PaznuuaroT yeThlpe THUIA TKAHEH: HEPBHYIO,
SMUTEINATBHYIO, COETMHUTEIBHYIO U MBIIICYHYIO.

Hepenass mxans BOCTIPUHUMAET W TepellacT pa3fApakKeHUs, MOCTYIalo-
LIMe KaK U3 BHEUIHEH, TaK U U3 BHYTPEHHEHN cpeabl opranuszMa. Pasznpaxu-
MOCTb — OJIHO M3 CBOMCTB, XapaKTepU3YyIOUINX KHBYIO MaTepuio. HepBHas
TKaHb COCTOUT U3 HCPBHBIX KJICTOK, WJIN HeﬁpOHOB, 1 MCXKJIICTOYHOT'O BC-
mecTBa. B 3aBHCHMOCTH OT BBINONHAEMOH (YHKIMM HEHPOHBI MOIpasfe-
JSIFOTCSL Ha YyBCTBUTEIBbHBIC W JBUTaTelbHbIC. HEelpoH mMMeeT oanH WiH
HECKOJIKO OTPOCTKOB. OIMH JUIMHHBIH OTPOCTOK HAa3bIBACTCS HEUpUmoM.
KoHIieBble pa3BETBICHUS aKCOHA YYBCTBUTEIBHOW KJIETKH IPHHUMAIOT
paszipaxxeHHe U Ha3BbIBAIOTCS peyenmopamiu.

Onumenuanvhas mkanb TNPEACTABISIET COOOM IUIACTBI KIIETOK, INIOTHO
NPUJIETAIOMIUX APYT K APYTy U COEJUHEHHBIX MEXKKICTOUHBIMA KOHTAKTa-
mu. Ilog snuTenuanbHBIM IUIACTOM PACHONIATACTCSl CIIOH MEXKICTOYHOTO
BEIIIECTBA, HA3bIBAEMOTO 0azaibHOM MeMOpaHON. DmuTenui ObIBaeT OJHO-
CIIOMHBIM (ero KJIETKH JIeXaT B OJUH PSAA) U MHOTOCIOHHBIM (€r0 KIETKH
pacriojaraioTcsi B HECKOJIBKO psiftoB). [ snmTenust XapakTepHa BBICOKas
CHOCOOHOCTH K pereHepaliy, NOCKOJIbKY €ro KJIETKH M3-3a CBOETO IOJIOXKe-
HUS (Ha TIOBEPXHOCTH TeJla WM HAa BHYTPEHHEH IMMOBEPXHOCTH IOJIBIX Opra-
HOB, HaIllpuMep IHIIEBOJa) ObICTPO M3HAIIMBAIOTCS, MOTHOAIOT M JIOJKHBI
OBITH 3aMEHEHBI HOBBIMH.

Coeounumenvnas mkanb OTHOCHTCS K CHCTEME TKaHEeil BHYTpEHHeMH
cpenbl. sl cOeTMHNTENbHON TKAaHW XapaKTEPHO HAJIMYUE OOJIBIIOTO KOJIH-
YeCTBa MEXKKJIETOYHOTO BELIECTBA M CPABHUTENHHO HEOOJBIIOrO YHCIIA
KJIETOK. B KOCTH MEXKIIETOUHOE BCUICCTBO IUIOTHOE, @ B KPOBU — KHUJIKOC.
CoennHHTENbHAs TKAaHb BBINOJHSAET MHOrooOpasHble (YHKUMH: Tpodude-
CKYyIO (CBSI3aHHYIO C INUTAQHHEM OpraHW3Ma), ONOPHYIO, 3aIIUTHYIO W Jp.
B 3aBHCHMOCTH OT BBINONHAEMBIX (YHKIUH COCIUHUTENBHYIO TKaHb IOJ-
Pa3neNAIOT CIEAYIONMM 00pa3oM: 1) cOOCTBEHHO COCOMHHTENbHAS TKaHb;
2) )KHpOBasi TKaHb; 3) KPOBb; 4) XpsllieBasi TKaHb, 5) KOCTHAS TKAaHb U 6) Me-
36HXMMa, KOTOPYIO MOXHO paccMaTpHBaTh KaK COCAMHUTENBHYIO TKaHb
3apoblIIIa.



Mbuuueunaa mrxans. MBIIIBl OAPA3ACISIOTCS HA TIaJKHE U HOMeped-
Homosocatsle. OCHOBY MBI COCTABIISIFOT TOHYAWIINE MBIIMIEYHBIE BOJIO-
KOHIAa — MHO(GUOpMILIEL. [1azKue MBIIIBI XapaKTepU3yIOTCsl INIaBHOCTBIO
cokpauieHust u paccrnadnenus. OHM HaxXoJsTCS BO BHYTPEHHHMX OpraHax.
IMonepeuHononocaTeie MBIMIIBI CIIOCOOHBI COBEPIIATH OBICTPBIE COKpaIIe-
HUSI ¥ BBIHOCUTB OOJBIIYIO Harpy3ky. I[Ipu aToM CKOpOCTh MX COKpAIEHUS
MOXET KoyiebaTbcsi B 3HAUMTEIBHBIX Npenenax. I[lomepeuHoronocarsie
MBIMIIB OOBIYHO TPHUKPEIUVICHBI K KOCTSAM HAPYKHOTO WM BHYTPEHHETO
CKeJIeTa M OTHOCSITCSL K MBIIIIaM ITPOM3BOJIEHOTO COKPAILCHHUSI.

Pazmnosicenue — 370 CBOWCTBO JKMBBIX OPTraHW3MOB BOCIIPOHM3BOAUTD
cebe moroOHBIX 0cobeil. JKHBOTHBIE pa3MHOKAOTCS OECIIONBIM M TOJIOBBIM
nyteM. Becnonoe pazmnodicenue XapakTepHO B OCHOBHOM JUISl HU3IIUX XKH-
BOTHBIX. IIpu Gecronom pasMHOXKEHUU OT MaTEPUHCKOM ocobu m1bo oTae-
JSIETCSl YacTh €€ Telsa, MO0 BCS MAaTepHUHCKAas 0CcOOb JICNUTCSA Ha JBE WIH
6onbinee yncio yactel. [Ipn 3ToM Kaxmas 4acTh B JaJbHEHIIEM pa3BHBa-
eTcs B CaMoCTOsITeNbHOe >KUBOTHOE. CyIIEecTBYeT HECKOJBKO CHOCO00B
6ecroyIoro pa3sMHOXCHUS: A€JEeHHUEe, MOYKOBaHWE W MM30ToHus. [Ipu pas-
MHOXKEHHH HpOCMbIM OeleHueM MATepPUHCKasi 0CO0b NEIHUTCS Ha JBE OIH-
HaKOBbIE JIOUYEepHUE 0COOU. Y OJHUX MPOCTEHMMX (KTYTUKOHOCIIBI) TEJO
JCIUTCS B TPOJOJIBHOM HampaBieHuH, y apyrux (uHdy3opuu) — B morme-
pEeYHOM, Y TpeThbHX, 00JIafalomuX MIapooOpa3HOH WM M3MEHUYUBOH (op-
Mo# (HampuMmep, ameObl), JeJIeHHe MOXKET NMPOMCXOAUTh B JIFOOOM HaIpaB-
JICHUH.

Ilpn nouxosanuu Ha TENEe MATEPUHCKOTO OpraHm3Ma o0pa3yeTcsi BbI-
pocT — ToYKa, KOTOpas IIOCTENIEHHO IpHoOpeTaeT (opMy M CTpPOCHHE
B3pocioit ocobu. Ilocae oraeneHus (OTHOYKOBHIBAHHUSA) OT MAaTEPUHCKOTO
opraHu3Ma HOBas (JOYEpHss) 0coOb HAaUYMHACT BECTH CaMOCTOSTEIBHYIO
XW3Hb. [IpM NOYKOBaHNYM Y MHOTHX BHJOB KHIICYHONOIOCTHBIX )KHBOTHBIX,
BEAYLIMX CHASYMI 00pa3 KM3HH, B pe3yJIbTaTe HEMOJHOTO OTICICHUS I10-
YepHero opraHu3Ma (IOYKH) OT MAaTEPHHCKOTO M COXPaHEHHs CBSI3U C I0-
CIIeTHUM 00pa3ytoTcst KosloHnH. [Ipy 3TOM MOTYT BO3HHMKATh LIeJble KOpa-
JIOBBIE «TOPO/Ia» — PUPHI.

VY psna mapasuTHdeckux (GopM NPOCTEHINNX HAOIIONAeTCs MHOXKe-
CTBEHHOE JICJICHHE — WU3020HUs. B 3TOM citydae sApo MaTepuHCKOTO opra-
HHU3Ma JEIHUTCA U 00pa3yeTcsi MHOTOSAEPHBIN wm3onm. BOKpYr Kaxmoro
sapa BHYTpH IMIN30HTa 000co0nseTcs ydacTok ruromiasMel. 11In3oHT pac-
najaercs (IeIUTCs) Ha MHOTOYMCIIEHHBIE MeJIKue JodepHue ocodu. Takoe
MHO’KECTBEHHOE [EJICHHE IO3BOJISICT MapasuTy B OYEHb KOPOTKHH CPOK
JIOCTHYb BBICOKO YHCIIEHHOCTH B OPTaHU3ME CBOETO XO3SIMHA.
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ITonoBoe pa3mMHOKEeHHE CBOMCTBEHHO BCEM THIIaM >KUBOTHBIX. [Ipu pas-
MHO>KEHHH TOJIOBBIM IyTEM HOBBII OpPraHW3M Pa3BUBAETCS U3 3UTOTHI, KO-
Topasi oOpasyeTcs B pe3ynbTaTe CIUSHHUSA JKCHCKOW (SiIa) M My>KCKOM
(criepMust) MOJIOBBIX KIICTOK.

CriepMuii — MyXCKasl TaIUTOMIHAs TOJOBasi KIETKA — OOBIYHO COCTOUT
U3 TOJIOBKM, IIeHKH M XBocTa. [locimenHui CIyX UT IJIs TEepeaBUKECHHS
CIepMHUsl B )KUIKOM UM BSI3KOM cpeze.

SlifiiexneTka — JKEHCKas MOJI0Basi KIIETKAa — UMEET OKPYTIyIo QopMy U
COCTOWT W3 IHUTOIIA3MHI U sinpa. [lo cBonM pa3zmepam SHIIEKIICTKA IPEBOC-
XOJIUT CIIEPMUM BO MHOTO pa3.

VY HEKOTOpHIX >KMBOTHBIX HaOJIOMaeTcs HapyXXHOE OIUIOAOTBOPEHUE,
T. €. JKCHCKUC U MYXKCKHUE IaMCThbl BBIACIAIOTCA B BOAY, I'’/IC U MPOUCXOAUT
WX CIHsHHE. J[pyruM >KUBOTHBIM CBOWCTBEHHO BHYTPECHHEE OIUIOAOTBOpE-
HHUE: CIICPMHUU B COCTABC CIIEPMbI BBOAATCS B IMOJIOBBIC IIYTU CaAMKH, T'I€ U
MIPOUCXOIUT UX CIUSHUE C STHICKICTKOMN.

Nmeror mecto CJlydyan pa3BUTHA OPraHU3MOB M3 HCOIUIOAOTBOPCHHBLIX
SIMIIEKIETOK. Takoe pa3MHOXKCHHE, Ha3bIBACMOE HAPMEHOSeHEeMUYeCKUM
Pa3MHOXEHHEM, YacTO BCTPEYAeTCs Y YWICHUCTOHOTHUX.

Cummempusn mena 3#cugomusix. Y OOJBITUHCTBA XUBOTHBIX YaCTH Te-
Jla pacroJIOKCHbI CUMMETPUYHO, HO Y HEKOTOPBIX TCJIO UMEECT HEIIPaBUJIIb-
HyI (GOpMYy, JHIICHHYI0 CHMMETPHH. Pa3nnyaroT 1Ba THMA CHMMETPHU:
paavaibHyIO U IBYCTOPOHHIOIO.

Paouanvnas cummempus cBOMCTBEHHA KHBOTHBIM, Y KOTOPBIX OJIMHA-
KOBBIE YACTH TeJla ¥ OPTaHBl PACHoJararoTcs OT CPEAMHHOW MPOIOIBHON
OCH XHBOTHOTO IO paJiiycaM TaKUM O0pa3oM, YTO TEJIO TaKHX JKABOTHBIX
MOXKHO pa3feiUTh Ha YCIOBHO paBHbIC YacTH. OOBIYHO TakKas CHMMETPHUS
XapakTepHa JIJIs TIpeACTaBUTENIeH BOAHOM (ayHBI, BEAYIINX MAaJIOIIOIBHK-
HBIA 00pa3 KHU3HHU: METy3bl, MOPCKHE 3BE3]IBI U TIP.

Jleycmoponuas cummempus XapakTepu3yeTcss TeM, YTO TEJI0 KHUBOTHOTO
MOXKET OBITh PAa3/ICICHO IUIOCKOCTBIO TONBKO HA JIBE PaBHBIC IMOJIOBHHBI,
T. €. y TaKUX JKUBOTHBIX MOXXHO PAa3IHMYUTH JEBYIO M IMPABYIO MOJOBHUHBI
WIH NIEPEIHUN U 3aJJHUN KOHIIBI TeJa. DTOT TUIl CHMMETPHUU BCera ObIBaeT
OTHOCHTENbHBIM, TaK KaK B PACIIOJOKEHWH MHOTHUX BHYTPEHHHX OPraHOB
ee Hellb3s TIOCTUTHYTH (Cepie y IPUMATOB JICKHUT B JICBOM 4aCcTH TPYTHON
KIIETKH, a Y Kyp-HECYyIIeK SMYHUK PACIIOJIO’KEH B JICBOW YaCTH Tas3a | T. II.).

Tun cuMMeTpuU SIBISIETCS BaKHBIM CHCTEMATHUYECKHM MPU3HAKOM pas3-
JUYHBIX TPYIN KUBOTHBIX. BeTpeuaroTes ciaydan, KOTOa ¢ BO3pacTOM KH-
BOTHOI'O MEHACTCA CUMMCTPUA €ro TCia. HanpuMep, IJ1aBarOIMUe JUYHUHKHU
MOPCKHUX €Kell 001aaroT ABYCTOPOHHEW CHMMETpHEH, a B3pocias 0co0b —
paauaibHOI.
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Cumobuo3 u napazumusm 8 yxcueomnom mupe. OTHOLICHNS KUBOTHBIX,
0OUTAIOMNX B Pa3HBIX YCIOBHUSAX CPEIBI, CTPOATCS Ha MPSMOM, HETOCpPE-
CTBCHHOM WJIM KOCBEHHOM B3aMMHOM BIIMSHUY. [luTaHne — OCHOBHOU (pak-
TOP, KOTOPBIH onpezesnsieT B3aUMOOTHOIIEHHS KUBOTHBIX. IMEHHO Ha 3Toit
OCHOBE CKJIaJIbIBAKOTCSI IIUILEBBIE CBA3M MEXY >KUBOTHBIMU U PACTEHUIMH,
a Tak)Ke MEXy pa3HbIMU BUJAMU )XKUBOTHBIX. [1o XapakTepy nmUTaHus OgHU
JKUBOTHBIE SIBIISIIOTCS TUIOTOSITHBIMU, IPYTHE — PACTUTEIbHOSIHBIMU, TPE-
TbU — BCESIAHBIMHU.

JKUBOTHBIX MOAPA3ACISIOT TAKXKE HA MOHOGaz08 U noaugazos. MoHO-
(arv MUTArOTCS PACTCHHUSMU WUIU XKHUBOTHBIMH, MPUHAJICKAIIAME K OJTHO-
My BUAY (T (priUmoKcepa MUTAeTCsl TOJNBKO COKOM BHHOTPAIHOM JIO3HI).
Jns nonmudaroB mume ciry)kaT pacTeHUs WM XUBOTHBIE pa3HBIX BHIOB
(moneBka oObIKHOBeHHas moenaer 1o 100 BumoB pacreHuii). MHorue xu-
BOTHBIE UCHOJIB3YIOT B IUILY CYILIECTBEHHO OIPaHUYEHHBIM KPYT' )KUBOTHBIX
WIN PacTeHU. JTO TaK Ha3bIBaEMBIC osucoghazu (HampuMmep, KOMapsl pojaa
Anopheles muraroTcs KpoBBIO TOJBKO KPYIHBIX CTAIAHBIX MIIEKOIHMTAIO-
KX ).

B mpouecce 3BONIOLMH OPraHUYECKOTO MHpA BO3HUKIM Pa3IUYHbIE
(OpMBI TECHOTO COXHTEJIBCTBA PA3HBIX BUIOB JKUBOTHBIX, KHBOTHBIX M
pactrenuii. CyiiecTByoT Tpu (DOPMBI TAKOTO COXKHTEIBCTBA: KOMMEHCA-
JU3M, CHMOHO03 1 TTapa3uTU3M.

Kommencanuzm — Takas ¢GopMa COXKHUTEIHCTBA, NMPU KOTOPOH TOJILKO
OJIMH OPTaHU3M IIOJIy4aeT IMOJb3y OT JAPYroro, He MPUYHUHSIS €My Bpesa.
Taxk, HarpuMep, MHOTHE HH(PY30PHH, TTOCEISACH Ha TIOBEPXHOCTH TENa JPY-
TUX JKUBOTHBIX, 00Jer4aroT cebe Jo00bIBaHNe MHIIH, MTOJIYISHHE KUCIOpoaa
u T. 1. [Ipocreiimue, )KMBylMe B pOTOBOM MOJOCTH KUBOTHBIX, MOTYT HE
MPUYIHHATE UM BPElla, HO H3BICKATH MOJIB3Y LI CeOS.

Cumbuo3z — popMa COKHUTEIBCTBA, KOT/Ia 00a OpraHu3Ma MOJIYYal0T B3a-
AMHYIO T0J1b3y. TUMMYHBIM MPUMEPOM CHMOHO03a MOTYT CIY>KWTh MaHIIUP-
HbIe UH(]Y30pUH, KUBYIIHE B pyOIle )KBAYHBIX JKUBOTHBIX: ITHTAsCh OaKTe-
PUSMH COIEPIKUMOTO PyOlla, OHU CAMHU 3aTEM CTAHOBSATCS BHICOKOOCIIKOBOM
numend s xo3simHa. B 1 cM”™ copepKuMoro ’keiaynka HacUUThIBAIOT HE-
CKOJIBKO COTEH ThICSY HHpY30puii u3 poxa Entodinium.

Hapaszumusm — 310 PopMa COXUTETHCTBA IBYX OPTaHU3MOB, ITPH KOTO-
POM mapas3ut MocensieTcss Ha MOBEPXHOCTH WM BHYTPH OpraHu3Ma XO3siMHa
U MUTAETCS YacTSAMH €ro Tejla WM MPOAYKTaMH MHUILEBAPEHUS] XO3sIMHA.
Hapy»xHble mapa3uThl Ha3bIBAIOTCS HKTONApPA3UTaMH, a MapasUTHPYIOIINE
BHYTpU OpraHu3Ma Xo3siMHa — 3HJomapazutamu. [lapasutamu u ux xo3sse-
BaMHU MOTYT OBITh KaK PacTCHUs, TaK W )KUBOTHBIC. B OTIMYUE OT XUIIHU-
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KOB TIapa3uThl, CYIIECTBYS 3@ CUCT XO35SMHA, OOBIYHO HE yOMBAIOT €ro, HO
MOTYT CIIOCOOCTBOBATh €r0 THOENH, MOAPbIBas €ro 310poBke. Kak mpasuio,
HapasuT 10 pa3MepaM BCerja MEHbIIE CBOET0 XO35IMHA U €r0 OpraHu3alus B
CpPaBHEHUM C OpraHM3anuell CBOOOIHOXXMBYIIMX COPOJMYEH PE3KOo YHpo-
II€Ha; OCOOEHHO 3TO KacaeTcsl HEPBHOW CHCTEMBI, OPTAaHOB ABW)KEHHS U
nbixaHus. OOBIYHO MapasuT U ero XO3SIMH IPHHAAJIEKAT He TOJNBKO K pas-
HBIM BHJIaM, HO Ja)Ke K pa3HbIM THIIaM U IT0JapCTBaM XHBOTHOTO MHPA.

DOpMBI U TIPOSIBIICHHS TTAPa3UTH3Ma B )KUBOTHOM MHpPE Pa3HOOOpPa3HBI.
BpeMeHHBIl mapa3suTU3M XapakTepU3yeTcsl TeM, YTO IapasuT BCTyNaeT B
KOHTaKT C XO3IMHOM TOJIbKO TOT/a, KOT/la IpUHUMAET MUIILY: KPOBOCOCYIIHE
HaceKOMBbIe (KOMaphbl, CIIETTHH, OJIOXH, IIOCTENBHBIN KJIOM | 1p.). B octansHOoe
BpEMSI 3TH Hapa3uThl OCTAIOTCSI CBOOOAHOKUBY M.

ITocTossHHOMY Napa3suTU3My CBOMCTBEHHO TO, UTO IIAPa3UT IPOBOJUT HA
TeJIe XO3sIMHA WM BHYTPU HETO BCIO )KN3Hb HA BCEX CTAAMSIX CBOETO pa3BH-
TUSI WIN TOJIBKO HA CTPOTO ONpENeNeHHON cTaauu pa3BuTHa. Hampumep,
ONIaCHEMINUH Iapa3suT KPYIJIblil 4epBb TPUXUHEJIA HY HA OJHOW CTaiuu
Pa3BUTHS HE NMOKHUIAET CBOETO XO3SIMHA — KPbICY, CBHHBIO, YEJIOBEKA U JIp.
Y 0BOJOB k€ TOJIBKO JIMYUHKH IIPOXOJST CBOE Pa3BUTHE B OPTaHU3ME XO-
3siMHa (JI0IIab, KOPOBA, OBIIA), @ B3POCIIBIC HACEKOMBIE XKHUBYT B IPUPO/IE.

JKu3ueHHsIin LUK MHOTHX MOCTOAHHBIX IMapasUTOB MPOTECKACT HC B O~
HOM, a B JIByX U XK€ B TpeX Xo3sieBax. Bo3Oymurens Maasipuu Massipuii-
HBIA TIa3MOAMA 00MTaeT B KPOBU YelIOBEKa U B OpraHuzMe komapa. Jlen-
TOYHBIN YCPBb JICHTCIL IHI/IpOKI/Iﬁ B ITOJIOBO3PECIIOM COCTOAHUU KUBET B KU-
IIEYHUKE XUIIHBIX )KUBOTHBIX W YEJIOBEKa, a JINUMHOYHBIC CTAIUU €ro pas-
BUTHS IIPOXOJAT B OPraHM3MaxX MEJIKHUX PakooOpa3HbIX M 3aTeM pHIObI. Ta-
KUM 00pa3oM, pa3BUTHE 3TOTO MapaznuTa MPOXOAUT CO CMEHOH X03seB. Xo-
35MH, B OpraHu3Me KOTOPOTO MapasuT JOCTHUTAET IOJIOBOM 3peiocTh U pas-
MHO)KAeTCsl TIOJIOBBIM ITyTEM, Ha3bIBACTCS OeUHUMUBHBIM XO3STUHOM.

X0351H, B OpraHu3Me KOTOPOTO 3TOT XKe Mapa3uT pasMHOXKaeTcs Oecro-
JIBIM TIyTE€M WJIM MPOXOANT CTAIMU CBOETO Pa3BUTHs, HE IOCTHIast IOJIOBOH
3peNIOCTH, HA3BIBACTCS npomedcymoynvim. CleIoBaTENHHO, TTOPAaXKCHHBIN
IMUPOKHUM JICHTCIIOM YCJIIOBEK ABJIACTCA )Ie(i)I/IHI/ITI/IBHBIM XO03sIMHOM, B KOTO-
POM IIPOHUCXOJIUT IOJIOBOE Pa3MHOKEHHE Tapa3uTa; MEJIKUEe pakooOpasHbIe —
IIPOMEXKYTOYHBIM, @ PbI0a — IOMOIHUTEIBHBIM.

OOuTtas B opraHu3Me XO3s5IMHA, apa3sUTHYECKHE )KUBOTHBIE OKA3bIBAIOT
Ha HETO Pa3sHOCTOPOHHME U OOBIYHO OTPHUIIATENBHBIC BO3ACHCTBU: MUTAACH
3a CYeT OpraHM3Ma XO3iMH4, TApa3UT MCTOIIAET €ro; BBIACIIEMbIE ITapa3n-
TOM TPOAYKTHI OOMEHA BBI3BIBAIOT Y XO35MHA TOKCHKO3bI; MEXaHHYECKH
MOBpeXJasi TKaHK M OpPTaHbl, Mapa3UThl CO3/1AI0T YCIOBUS JUIS IPOHUKHO-
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BEHUS B OpPTraHU3M XO34WHA MATOT€HHBIX MHKPOOPTaHNU3MOB H TIp.; Mapasu-
Thl MOTYT Pa3pylliaTh TKAaHU M OPTraHbl X03sWHA, 3aKYINOPHBATH BO3JIyXO-
HOCHBIC ITyTH, MPOCBET KHUIIICYHNKA, BBIBOJIHBIC IIPOTOKH XKele3; 0CIa0IeH-
HBIA Tapa3sUTaMH OPTaHU3M XO03sSHHA IMOJBEPKEH BCEBO3MOXKHBIM HH(EK-
IUSIM.

[NapasurapHbie 3a00JieBaHMsI, BO30YIUTECIAMH KOTOPBIX SIBJISIOTCS KH-
BOTHBIC, HAa3bIBAIOTCS UHBA3UOHHbIMY. B OTIIMYME OT WHBA3UOHHBIX UH@EK-
yuoHHvle 3a00JICBaHNS BBI3BIBAIOTCS BUPYCaMH, OAKTEPHSAMH U TPUOaMH.

CucreMa KMBOTHOTO MHPA. JKUBOTHBIA MHpP OTIHYACTCS OOIBIIHUM
pa3HooOpa3ueM, Ha 3emile HACYMTHIBACTCS OKOJIO 2 MIIH BuioB. Co3maHue
CHUCTEMBI XUBOTHOTO MHpa SIBJISIETCSl BaxkKHeWIed 3amadel 3oosoruu. Pe-
IICHHEM €€ 3aHUMAaeTCsl OJJHAa U3 OTpaciieif 3TO HAyKH — CHCTEMaThKa (TaK-
COHOMUSI), KOTOpasi pa3pabaTbiBacT TEOPHIO M MPAKTHKY KiIacCU(DUKAILMU U
OTIpEe/ICIICHUs KUBOTHBIX. be3 cucTeMaTuky W ee KOHEYHOTO pe3yibTaTra —
KJaccH(UKAIIUU — BCE OTPOMHOE pa3HOOOpa3ne BUIOB BOCTIPHHUMAIOCH OB
KaK Xaoc, He}lOCTyHHLIﬁ IIOHHUMAHUIO.

OCHOBHOW TaKCOHOMHUYECKOW CTUHUIICH B CHCTEMATHKE SBISCTCS 61O
(Species) — peanbHO cyIiecTByromas kateropus. Bug — 3to 060cobneHHas
rpynmna cXOoAHBIX 0co0ei, OOMTAIOIMX Ha OMpEIeICHHOM MPOCTPAHCTBE,
CBOOOIHO CKPEIIUBAIOIINXCS MEXKIY COO0H M MAIOIINX TUIOJOBUTOE MOTOM-
ctBO. Ocobu pa3HBIX BHIOB, KaK MPaBUJIO, MEXKIy COOOM HE CKPEIIUBAIOT-
Cs, HO €CJIM TAaKOE CKPEIIMBAaHUE MPOM30MIET, TO MOJYYCHHOE MOTOMCTBO
00BIYHO HE CIIOCOOHO K JabHEHIIIEMY Pa3MHOKCHHUIO.

Kaxxaprii BuI HacemseT ONpeAeTICHHOE MPOCTPAaHCTBO, Ha3bIBagMoe 00-
JIACTBIO PACIPOCTPaHEHHs BUAa WM ero apeamoM. OcoOH OTHOTO BHIA,
HaceJSIoNINe pa3IndHble palloHbI apeasia, HaXOJsATCs OOBIYHO B HEOJWHA-
KOBBIX YCIIOBHSIX CPEBI, YTO NMPUBOIUT K BO3HUKHOBECHHIO H3MEHYHBOCTH,
T. €. IPUOOPETCHHUIO ITHMHU OCOOSMH CBOCOOpa3HBIX 4epT. Takue HECKOIb-
KO OTJIIMYHBIC MECTHBIE TPYMITBI 0CO0EH BHIa, HACENAIONINE YacTh apeaa,
HA3bIBAIOTCS nodeudamu. B OTIWYME OT BUAOB MOJIBUIBI CBS3aHBI JPYT C
JPYTrOM TEPEXOJHBIMH (OpMaMu, OOJNATAONIUMHE MPH3HAKAMH MTPOMEKY-
TOYHOTO XapakTepa.

B coBpemeHHOI crcTeMaTHKe MPUHITO KMEHOBAThH PA3IIYHBIC BHIIBI KH-
BOTHBIX Ha JIATHHCKOM (TUTH JIATHHU3UPOBAHHOM TPEYCCKOM) SI3BIKE, YTO JIC-
JIaeT OTH Ha3BaHWs WHTEPHAIMOHAIHHBIMHU. BriepBbie nBoiiHOoe (OWHapHOE)
Ha3BaHue BBenl Benukuil mBenackuil yuensid K. Jlunneit eme B XVIII B.
B cooTBeTCTBUM C TPaBWIOM OWHAPHOW HOMCHKIATYPBI KaXIOMY BUIY
MIPUCBaMBaeTCs Ha3BaHKE, COCTOSIIEE U3 IBYX CJIOB, IEPBOE O3HAYACT POJ,
BTOpOE — cOOCTBEHHO BuA. Hampumep, pa3iandHbIe BUIBI KOIIEK COCTABISIOT
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omun pox Felis. OTnenpHble e BUABI 3TOro pojaa OyOyT Ha3bIBATHCH YKe
JIBYMsl CIIOBaMHU: Hampumep, Kot jecHoi — Felis silvestris, kot cremHoii —
F. libyca, kot kambiiossiii — F. Chaus u ap. TTocne HazBaHus BUIA )KUBOT-
HOTO OOBIYHO yKa3bIBaeTCs (paMmius (MOJHOCTBIO MM COKPAIIECHHO) yd4e-
HOTO, BIIEPBBIC ONMCABIIETO TAHHBII BHJ, U TOJI, KOT/Ia 3TO OBIJIO C/IETaHo.

B coBpeMeHHOI CHCTEMAaTHWKE >KUBOTHBIX HCIOJB3YIOTCS CICTYIOIIUE
TaKCOHOMHYECKUE TPYIIIBI (TaKCOHBI). Biii3kue BUABI OOBEAMHSIOTCS B PO
(genus), Gmuskwme pomsr — B cemeiicto (familia), cemeiictea — B oTpsig
(ordo), otpsimer — B kmace (classis), kmaccst — B tun (phylum). Tunsr o6pa-
3YIOT IIapcTBO (FEgNUM) )KHUBOTHBIX. YacTO YCTaHABIMBAIOTCS MIPOMEIKYTOU-
HBIE KaTETOPHH — TTOAPOA (MEXIy POIOM M BHIOM), IOACEMEHCTBO (MEKIY
CEeMECTBOM M POIOM), MOAOTPSA (MEXKAY OTPSAIOM M CEMEHCTBOM), TOA-
Kjace (MEXAy KJIACCOM W OTPSIOM), MOATUN (MEXKIY THIIOM U KJIACCOM).
Kpome Toro, BRIZENSIOT HagceMeHCcTBa (MEXIy CEeMEWCTBOM W IIONOTPSI-
IIOM), HAZOTPsiA (MEXKAY OTPSAIOM M HMOAKIIACCOM), HaTKIace (MEXIy Kiac-
COM H TIOJITHIIOM).

Bricmiast cuctemarnueckass kateropust — 3to turn. Kaxaslii Tun xapak-
TepHU3yeTcs OIPEeNICHHBIM IDIAHOM CTPOCHHS, OOMMM sl BCeX TPYII,
BXOJISIIIUX B €T0 COCTAB, H OOIIMM HPOUCXOKICHUCM.

Tun noppaspensercs Ha cienyroue ocHoBHble Kateropuu: THII -
moxrun — Haakinace — KITACC — monknace — Hapotpsag — OTPA/ — moxot-
pAl — HaACEMENCTBO — CEMEUCTBO - nojiceMeiicTBo — PO/I — moxpon —
BU/ — nonsuna.
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1. MPOCTEMIIHUE (PROTOZOA)

K 0JTHOKJIETOYHBIM OTHOCST KMBOTHBIX, Y KOTOPBIX TeJI0 Mopdooruye-
CKH COOTBETCTBYET OJHOW KJIETKE, HO OJHOBPEMEHHO IPEACTABISET CaMO-
CTOSITENBHBI OPTaHU3M CO BCEMH INPHUCYLINMH XHBOMY CYIIECTBY (yHK-
uusiMu. M3BeCTHO 3HAYMTENILHOE YHCIIO MIPEACTaBUTENICH NpOCTeHIInX, 00-
Pa3yIoKMX KOJIOHWU W3 HECKOJIBKHUX MM MHOTHX KJIETOK, HO 9TH MpPOCTEH-
M€ HE MOTYT OBITh OTHECEHB! K MHOTOKJIETOYHBIM OPTaHU3MaM, HOCKOJIb-
Ky KaXkJasi KJIETKa TaKOi KOJIOHHH BBIIOJIHSET Bce (DYHKLMH, XOTS B HEKO-
TOPBIX CIydYasiX W HaMe4aeTcs pa3jelieHHe OTICIbHBIX (YHKIMH MEXIy
KJIETKaMH KOJIOHMH. B MHOTOKJIETOUHOM >€ OpraHM3Me KaxIas KIEeTKa
BBITIOTHACT ONPEEICHHYIO (DYHKIIMIO — IBUTATEIbHYIO, HEPBHYIO U T. II.

JleneHne KIETOK Y MHOTOKJIETOYHBIX )KUBOTHBIX IPUBOJUT K POCTY Op-
TaHU3Ma, a JICJICHUE KIJIETKH y MPOCTCHIINX MPUBOAMT K YBEIMYEHHIO MX
YHUCIIEHHOCTH, T. €. JICICHNE Yy MPOCTEHIINX — 3TO, IO CYTH JeNa, Ppa3MHO-
KEHHUE ITUX OPraHN3MOB.

M3BecTHO Oostee 39 ThIC. BUIOB OJTHOKIIETOYHBIX. DTO MEIKHE OpPTaHU3-
MBl. MUHUMAaIBHBIMU pa3MepaMiu XapaKTePU3yIOTCs IPOCTEHINNE, BETyIIHE
napasuTUYeCKHii 00pa3 HU3HU BHYTPHU KIIETOK PACTEHUH M )KUBOTHBIX (PH-
JIoTapasutThl) — Bcero 2—4 MkM. Tesno MpoCTEHIINX OIpPaHHUEHO CHApYXH
TOHYalIIe#l MeMOpaHoii (Wi GoJiee TUIOTHOM ¥ 3JTACTHYHOM TEIUTHKYJIOH),
I0J] KOTOPO# HaXOJSTCS LIUTOILIa3Ma U S,APO (0/IHO MITM HECKOJIbKO). LluTo-
Iula3Ma TpeJCTaBIeHa JABYMs CIIOSIMH: Hapy>KHBIM CBETJIBIM M IIOTHBIM —
9KTOIIA3MOM, ¥ BHYTPEHHHM MEHEE IUIOTHBIM C MHOTOYHCIICHHBIMHU BKIIIO-
YeHUsIMU — DHJOIUIA3MOM. B sHIOMIIa3Me cocpenoToYeHbl BCE OCHOBHBIE
OpraHesuibl KJIETKH: MHUTOXOHJIPUH, PHOOCOMBI, JIN30COMBI, anmapar [ ojb-
JKH, SHAOIIa3MaTHYECKast CETh M 1p. Y MPOCTEHIINX MMEIOTCS CIIeHab-
HBI€ OpTaHeIJIbl: MMIIEBAaPUTEIbHBIC M COKPATHTEIBHBIE BAKyOJIH, OIIOPHBIE
U COKPATUTEIIbHBIC (PHOPHUIUIBL.

[Ipocreifmme, TEIO KOTOPBIX OTPaHMYEHO MEMOpPaHOH, HE MMEIOT IOo-
CTOSHHOU (opMBI (aMeObl). YV psna BUIOB KICTOYHASS MeMOpaHa yIUIOTHSI-
€TCsl 33 CUET JKTOIUIA3Mbl U CTAHOBUTCS TUIOTHOM M AJIACTUYHOM, 00pa3ys
TaK Ha3bIBaEMYIO MEJUIMKYJy. B 3TOM ciydae »KMBOTHBIE UMEIOT OIpEje-
neHHyto hopmy Tena (MH(Y30pHN) U OZHOBPEMEHHO COXPAHSIOT JOCTATOY-
HyI0 THOKOCTh. YacTh OJHOKIETOYHBIX HMEET MOCTOSHHYIO (QopMy Tena
Oarojapsi yKperuieHui0 000JI0YKHY 3a CUET Pa3IMYHbIX BKIIOUEHUH.

@DyHKOUIO CKeJeTa Y MPOCTEHIINX MOTYT BBINOJHITH PaKOBHUHEL, (op-
MUPYIOIINE HAPY)KHBII CKEJeT, WIN CIeUaJIbHbIe UIIIBl U Kamcylsl, Gop-
MUpYIOIINE BHYTPEHHUH CKesleT. PakoBHHBI 00pa3yloTcs M3 BEIIECTB, BbI-
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JIEJIIEMBIX HKTOIDIa3MOM, a BHYTPEHHHH CKEJIeT BO3HUKACT B DHIOILIA3ME
kieTkd. OCHOBY CKENETHBIX 00pa30BaHUIl COCTaBJSIFOT OPraHWYECKHE W
munepanbhbie BerecTBa (CaCOjz, SiO,, SrSOy).

CaMbIii IPOCTOI CHIOCOO JBHXKCHUS MPOCTEHINNX, HE UMEIOIIUX MOCTO-
SIHHOW (DOpMBI Tena, — NBUKEHUE C TIOMOIIBIO JIOKHOHOXKEK, WU TICEBIIO-
oyl (amebounHoe nBMkeHue). [IceBIOMOAMHU — 3TO BBIPOCTHI KJICTKH, B
KOTOpBIE TMEepPEeTeKaeT IUTOIIa3Ma. boliee CIOXKHOE JBHKCHHUE XapaKTePHO
IUIA TIPOCTEHIIHX, O00NamaromuX XKTyTHKaMH WU pecHHIKamu. CTpoeHne
XKTYTHKOB U PECHHUYEK CXOIHO, HO JUIS KTyTHKOB CBOWCTBEHHO BpAaIIaTelb-
HOE NIBIKCHHE, a IS PEeCHUYEK — IPpeOHOM THIT JBIKEeHU. BHyTpHKIeTOq-
HBIC Tapa3uThl, KaK MPaBUIO, HE HMEIOT OpraHeill, 00eCIeYnBAIOIINX JIBH-
KCHUE.

PasnooOpasen tun nutanus npocreiimux. Cpean HUX BCTPEUYAOTCS aB-
TOTPOQBI, KOTOPbIE CIIOCOOHBI K (POTOCHUHTE3Y (OAHOKIJIETOUHBIE KI'YTHKO-
Hocuel). Ho Ooubliiass 4acTh MPOCTEHIIUX — TeTepOTPOQBI, MUTAIOIIHECS
TOTOBBIMH OPTaHUYECKUMH BEIIECTBAMHU.

Heb6omnbioe 4yucio mpocTeimux 00JiagaeT CMEIIaHHBIM (MHKCOTPOd-
HBIM) THIIOM MUTAHUA. B OJHHUX YCIOBUSIX OHU CIIOCOOHBI K (DOTOCHHTE3Y, B
IPYTUX — K THTAHUIO OPTaHUYCCKUMH BEIIECCTBAMH, T. €., UMES B IUTO-
IUTa3Me XJIOPO(IIUIOBBIE 3€pHA, OHH MOTYT OOpa30BHIBATH W IHIIECBAPH-
TEJNbHBIC BAaKYOJIH.

Y IpecHOBOIHBIX MPOCTEHIITNX MPOIECCHl OCMOPETYIISIIUHU 1 BEIICICHUS
OCYIIECTBIITIOTCS] C TIOMOIIBIO COKPATUTEIBHBIX BaKyoJieH. Y mapasutrhde-
CKHX M MOPCKUX ()OPM COKpAaTUTEIbHBIC BAKyOJHd OTCYTCTBYIOT, TaK Kak
cpena, B KOTOPOW OOWMTAIOT 3TH KMBOTHBIC, U UX BHYTPCHHEE COACPIKUMOE
HW30TOHHYHBI. BhIeIeHHe MPOYKTOB OOMEHA y OOJBIIUHCTBA MPOCTEHIITIX
MIPOUCXOTUT Yepe3 MOBEPXHOCTh KIETKH, a TAKKE Yepe3 COKPATHTEIIbHBIC
Bakyos. Kucimoposa moctynaeT B KIETKy myTeMm auddys3uu uepe3 KIeTod-
HYI0 MeMOpaHy.

B mwmromnazme OGONBIIMHCTBA MPOCTEUIIMX HAXOIUTCS OIHO, PEXKE JIBa
WIH HECKOJBKO sIep, KOTOPBIE PEryIHPYIOT OOMEH BEIIECTB M Pa3MHOMKE-
HUE.

PasmHOXar0TCs mpocTeinre 6ecronabM U MOJOBEIM MyTssMU. becmonoe
Pa3MHOXCEHHE MTPOUCXOTUT IMyTeM AEJICHHS KJIETKH Ha JIBE WM MHOKECTBO
kieTok. I1ooBoi mporiece 3akmoyaeTcs B 00pa30BaHUH TOJIOBBIX KIETOK —
raMeT (KEHCKHX — MaKporaMeT M MY>XCKHX — MUKPOTaMeT) U MX CIMSHHSA.
B pesynpraTe oOpa3oBaBmiasics 3WTOTa JacT HAYalO HOBOMY JOYEPHEMY
opraauMy. Y HH(QY30pHA ITOIOBOH MPOIEcC MPOUCXOANUT MyTEeM KOHBIOTa-
IIUH — CIHSIHUS TEHEPATHUBHBIX 7P NBYX 0co0€H, a He MOJIOBBIX KJIETOK.
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Baxneiimas 6uonorudeckas 0cCOOEHHOCTh OJJHOKJIETOUYHBIX — 00pa3oBa-
HHE LMCT, WIM MHIHUCTHPOBaHue. J{JIsi COXpaHEeHUs KHU3HECIIOCOOHOCTH B
HEONAroNPUATHBIX JUIsl OPraHU3Ma YCIOBUSX )KUBOTHBIC OKPYTISFOTCS, 00-
Pa3yroT IIOTHY 000JIOYKY U MEPEXOIST B COCTOSHHE TIOKOs, B TAKOM CO-
CTOSIHMM TIPOCTEHIIINEe MOTYT [UIMTENbHBIA MEPUO]] COXPAHSITh YKU3HECIIO-
COOHOCTh, MACCHBHO MEPEMEINAThCs HA OOJBIIUE PACCTOSHHS C BO3IYIII-
HBIMH MaccaMH, BOJIOH U T. I1., @ B OJarONMPHUATHBIX YCIOBHUSIX BHOBbB IEpEii-
TH K aKTHUBHOMY 00pa3y »H3HHU.

OHOKJIETOYHBIC JKUBOTHBIC MPUCHIOCOOJICHBI K OOUTAaHHIO B Pa3HOO00-
pa3HBIX CpeAax, HO JUIS TUX KUBOTHBIX, KaK MPABUIIO, HCOOXOIUMO HAJIH-
4Ke BOJBI: MOPCKHE U MPECHBIC BOJAOCMbI, BIaXXHbIC MMOYBBI; €CTh OJHOKIE-
TOYHBIC, MEepelIe/IIne K Mapa3suTHIeCKOMy 00pa3y JKH3HU B PACTCHHSX,
JKUBOTHBIX U YEJIOBCKE.

1.1. Tun Capkomacrurodopsl (Sarcomastigophora)
Hoarun Capkoxossie (Sarcodina)
O0mas xapaKkTepUCTHKA

IpeacraBuTeny CapKOAOBBIX HA MPOTSIKCHUH JKU3HEHHOTO LUKIIA WA
OOJIBIICH €r0 YaCTH NEPEABUTAIOTCS C IIOMOIIBEO IICEBIONO I, KI'yTUKAMU
Capko1oBbIC MOTYT O0JIAZIaTh JIUIIb Ha KPATKOBPEMCHHBIX CTaJUSAX Pa3BH-
T (rameTbl U 300cmopbl). OCHOBHAS Macca CapKOJOBBIX Pa3MHOMXKAECTCS
OeCroJibIM MyTeM: JeJICHUeM Ha BE KJIETKH WJIM Ha MHOXECTBO KIIETOK.
[TomoBoe pa3MHOXKEHUE NPUCYIE HEMHOTHMM BHUJaM W OCYIICCTBISICTCS
MyTeM CIUSHHUS raMeT. BOJBIIMHCTBO CAPKOAOBBIX — CBOOOIHOXKHBYIIHE
BU/Ibl, OOUTAIOLIKME B COJICHBIX BOJIAX, YaCTh U3 HUX )KHUBET B MPECHBIX BO-
JIoeMax, 3acelisieT IMOYBY, YIaCTBYS B TOYBOOOPA30BATEIIBHBIX MPOLIECCAX, H
TOJIBKO HEMHOTHE SIBJISIFOTCSl Mapa3uTaMH JKHMBOTHBIX M 4eloBeka. Bcero
HACYHUTHIBAIOT OKOJIO 10 ThIC. BUIOB CapKOIOBBIX.

CapKkoJIOBBIC MMEIOT T'OJO30MHBIN, WM reTepOTPOGHBIN, THII MUTAHUS,
moenasi OaKTEpUH, OJHOKJIETOYHBIC BOJOPOCIH U JAPYTHE MHUKPOCKOIIHYC-
CKHE OpraHu3Mbl. DTO CBSI3aHO C HAJIMYHMEM Yy CapKOJOBBIX OCOOBIX opra-
HEJIT — MUIIEBAPUTEIBHBIX Bakyolieil. [IpeCHOBOHBIC CapKOIOBBIC HMEIOT
0COOBIC OpraHEeIUIbl — COKPATUTEIBHBIC BAKYOIH, BBIMOIHSIONIME OCMOpE-
TYJIMPYOLIYIO U BBIACIUTENbHYIO (DYHKIINH.
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CucremMaTuka

IapctBo XKuBoTHble (Animalia).

IMoauapcrso Ipocreiimue (Protozoa).

Tun Capromacturodopsl (Sarcomastigophora).

Honrun Capkonoseie (Sarcodina).

Knacc Kopuenoxku (Rhizopoda).

Knacc Ame6n1 (Lobosea).

Otpsin Iosbie ameOs! (Amoebida).

Bunsl: nuseHtepuiinas ame6a (Entamoeba histolytica);
kuineuHas ame6a (Entamoeba coli);
porosas ameba (Entamoeba gingivalis).

Otpsin PakoBunHbIe ameObI (Testacea).

Bunsr: apuemna (Arcella vulgaris);
muddaarorus (Difflugia sp.).

Otpsin @opamunudepst (Foraminifera).

Bun nonucromerna (Polystomella sp.).

Mopdgponozuueckuit 0630p. Hanbosee NnpiMUTUBHO YCTPOCHBI MPEICTA-
Butenan roibix amed (kmacc Kopuenoxku — Rhizopoda), nacensorime
MPECHBbIC BOJOEMBI M MOYBbI, [JI€ OHU IUTAIOTCS MEJIKHMHU MPOCTCHIINMH,
OJIHOKJICTOYHBIMH BOJIOPOCIISIMU, MUKPOOPTaHU3MaMH M THUIOIIUMHU OCTaT-
kamu. ToHYalImas muasmManeMma, MOKPBIBAIOINAS TEIO ITHX HPOCTEHINNUX,
MO3BOJISIET UM OOPA30BBIBATH BPEMEHHBIE BBIPOCTBI — IICEBIONOAWH, 10
CBOCH (pOopME HAIOMHUHAIONINE KOPHH PACTCHHIA, YTO M OMPEICITHIO Ha3Ba-
Hue knacca. C MOMOIIBIO NCEBAONOIMA aMeObl MEUICHHO MEPETEKAIOT C
oIHOro Mecta Ha apyroe. IIpu 3TOM OHU OOTEKAarOT MEJIKHE IMUILEBbIC Ya-
CTUIIBI (OJHOKIJIETOYHBIC BOJIOPOCIH, OAKTEPHH U Jp.) CO BCEX CTOPOH, U TE€
OKa3bIBAIOTCS BHYTPU IMTOILIA3MbI amMeObl, TJe 00pa3yroTCs MHIICBAPH-
TesibHbIe Bakyoid. C MOMOIIbIO MHUIIEBAPUTEIBHBIX ()EPMEHTOB MHIIEBbIC
YaCTHIBl TIePEeBapUBAIOTCS (BHYTPUKIETOUHOE muiieBapeHue). Kuakue
MPOAYKTHI TEPEBAPUBAHKS IOCTYMAIOT B DHIOIUIA3MY, & HEMCPEBapCHHBIC
OCTaTK{ TPAHCHOPTUPYIOTCS K TOBEPXHOCTH Tejla U BBIOPACHIBAIOTCS
HapyXKy depe3 MeMOpaHy KIETKH.

IMomoOHBIN crmoco0 3axBaTa MUIIEBBIX YACTHI[ C IMOMOIIBIO MCEBIOINO-
it Ha3bBalOT (paroruro3oM. CymiecTByeT U IPYroi crnoco0 MoCTYIUICHHS
KHUJKUX BELIECTB B TeJO0 amMeObl — MUHOUWTO3. [Ipu 3TOM BHYTpPb IMTO-
IUTa3Mbl BIISTYUBACTCS TOHKUN KaHall, B KOTOPBIH 3acachIBacTCs KamelbKa
KHUJIKOCTH C PACTBOPECHHBIMH B HEll OPraHMYCCKUMU BEIICCTBAMH.
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TunmmaasM NPEACTABUTEIIEM OTpsAAa SABJISACTCSA IPECHOBOAHASA ameba
(Amoeba proteus) (puc. 1).

a 6

Puc. 1. IIpecHoBozHast ame0a: @ — BHELIHHUHI BUJ; 6 — BHyTpEeHHee cTpoeHue: 1 — sapo;
2 — niceBONONMY; 3 — 3KTOILIA3Ma; 4 — COKpPAaTUTEIIbHAsI BAKYOIb;
5 — sHy1011a3Ma; 6 — MUIIeBapHUTENbHAS BaKyOllb

OO0pa3oBaBmascss BOKpYr TOH KalleIbKM BaKyollb C JKHJIKOCTBIO OT-
LIHYpOBBIBAETCS OT KaHaja, U IOCJIE BCACBIBAHUS XKHUJIKOCTH OHa IpeKpa-
IIaeT CBOE CYILECTBOBAHUE.

Jist mopyiepkaHusT OCMOTHYECKOTO JaBieHusl y ame0, oOWTaromux B
MPECHBIX BOJAX M MOYBE, €CTh OCOOBIN ammapaT I yAaJICHHUS W3JIMIIKOB
BOJIBI 3 OPTaHM3Ma — COKpPATHUTEIbHAS BAKyOJb; OOBITHO COKpAaTHTEIbHAS
BaKyoJIb OBIBAET OZHA, PEXE ABE. Y MOPCKHX M MapasuTHYECKUX amed co-
KpaTUTENbHBIE BAKYOJIH OTCYTCTBYIOT HJIH ITyJIbCHPYIOT O4YeHb peako. [To-
MHMO DEryJIHpOBaHHUS OCMOTHYECKOTO AABICHHS, COKPATUTEIBbHBIC BaKy-
OJIM yYacTBYIOT B MIPOIIECCaX BBIJCICHNUS MIPOLYKTOB OOMEHA.

AmebaM mpucylie Oecriojioe pa3sMHOKEHHE ITyTeM JIeJICHHS Ha JBe
KJIETKU MJIM Ha HECKOJIBKO JIOUEPHHUX 0CcOOeii.

[Tpn HeOiarompHsATHBIX YCIOBUSIX ameObl MHIUCTUPYIOTCS, BBIIEISS
BOKPYT TeJa IIOTHYI0 00010uKy. [Ipy HacTymiieH!H OJIaronpusTHEIX YCIIo-
BUIl Cpesbl LIMCTHI pa3pylIaloTcsl 1 aMeObl HAUMHAIOT BECTH aKTHBHBIA 00-
pas3 KHU3HU.

B kumieyHrnKe MO3BOHOYHBIX JKMBOTHBIX, B TOM YHCJIE JOMAIIHUX KH-
BOTHBIX U YEJIOBEKa, OOMTaeT MHOXKECTBO BHIOB aMe0d, HE MPHUHOCS Bpena
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CBOMM X03s5¢BaM. boibIiasi MX 4acTh NUTAETCS CONEP)KUMBIM KHIIICYHHKA, B
ToMm umcie 6akrepusmu (Entamoeba coli). Cpeau ame6, 0OGUTAOIIKUX B TOJI-
CTOM KHUILICYHHKE YENIOBEKa, €CTh BH[bI, KOTOPHIC MOTYT BBI3BIBATH TSKE-
nble 3a00JIeBaHus, HAPUMep Au3eHTepuitHas ameba E. histolytica. O6bruto
nuIeit el ciryxar GakTepuy, HO B psfe CllydaeB 3Ta aMmeda MOXKET NPOHH-
KaTh MOJ] CIU3UCTYIO 000NOYKY KHIICUYHHKA, TJIe MUTACTCS U Pa3MHOXKACT-
csi, BBI3BIBasi KPOBaBbIH MOHOC (KUIICYHBbIH amebua3). CuMITOMBI 3a60rie-
BaHUS CXOAHBI C CHMITOMAaMH AU3CHTEPHH, IIOITOMY 3Ty aMeOy Ha3bIBaIOT
nu3eHTepuiiHOi. C KaloOBBIMH MacCaMi HapYKy BBIXOAUT MHOXKECTBO LIUCT,
KOTOpPBIC JUTUTENBHOC BPEMsI OCTAIOTCS HHBA3HOHHBIMH (COXPAHSIOT CIIO-
cOoOHOCTh K 3apakeHHr0). HekoTopble oau MOTYT OBITh HOCHTEISAMHU [TH-
3eHTepUIHBIX ame0.

VY npencrasuteneil orpsiga PakoBunHble ameOb! (Testacea) Teno 3akio-
YEHO B PAKOBHHY, 00PAa30BaHHYIO OPTaHUYECKUMH POTONOJOOHBIMHU Bellle-
CTBaMH, BBHIJCIACMBIMU LUTOILUIA3MOIf; HEPEIKO B TAKYI PaKOBHHY BKIIIO-
YeHbI TIECUYHUHKU U JPYrHe MOCTOPOHHHE YAaCTHIBI. PakOBHHBI HMEIOT OT-
BEPCTHE — YCThE, U3 KOTOPOTO aMeObl BBIIBUTAIOT IICEBIOMONMH. PakoBHH-
Hble ¥ ['onble aMeObl B OOJIBIIOM KOJIHYECTBE HACEISIOT PECHBIE BOJAOEMBI,
carHOBBIC MXH U TIOYBY, yIaCTBYS B IpoOIeccax mouBoodpasosanus. bia-
romapsi CBOMM MHKPOCKOITHYECKAM pa3MepaM OHH CIIOCOOHBI CYIIECTBO-
BaTh B TOHYaillleM BOJHOM CJIO€, OKPY)KAlolleM 4YaCTHYKH IOYBEL
Ipu nepechIXaHUK TIOYBBI aMeObl WHIMCTHPYIOTCS W B BHJE IIHCT MOTYT
MePEHOCHUTHCSI BETPOM C MBUIBI0 HAa 3HAYMTENBHBIC paccTosiHus. B 6iaro-
NPHUATHBIX YCIOBUSIX TIOYBCHHBIC aMeObl OBICTPO PA3MHOMKAIOTCS JACICHUEM
HaJ[BOC: OJIHA JIOUEPHSIs KJICTKA OCTACTCS B MATCPHUHCKOI pakoBHHE, a JAPY-
ras CTpOUT cebe HOBYIO PaKOBHHY. B yBIa)XHEHHBIX U 3a00JIOYSHHBIX TTOY-
Bax HauOoJiee MHOTOYUCIICHHBI UG QIIFOTHS 1 apueiia (puc. 2).

Bonee cnoxxHO ycTpoeHsl obuTatenn Mopei u3 otpsaa PopamMuHudepsl
(Foraminifera), y koTopsix pakoBuHa 00pa3yeTcst U3 BEIIECTB (OJIU3KUX T10
NPHUPOJIE K MCEBIOXUTUHY), BBIISISIEMBIX IKTOIUIA3MOM. ITO camasi MHOTO-
YHCIICHHAs M pa3HOOOpa3Hasi rpyIna CapKoIOBBIX, BCTPEUYAIOIIMXCS BO BCEX
MOpSIX Ha 3HAYUTEIBHOMN TIIyOHHE. Y HEKOTOPBIX BUIOB TICCBIOXUTHHOBBIC
PaKOBHHBI WHKPYCTUPOBAHBI MECUYMHKAMH, Y OPYTHX — HPOIMHTAHBI Yrje-
KUCTIBIM KaJbLUEM.

dopma pakoBUH pa3HOOOpa3Ha, BHYTPH OHH HMEIOT OIHY WM He-
CKOJIBKO COOOIIAIOIUXCS KaMep, B KOTOPBIX HaXOJUTCS TEJI0 KOPHEHOKKH.
Kpome ycTbsi y pakOBHHBI HMEETCS MHOYKECTBO MOP, Yepe3 KOTOpbIe Hapy-
JKY BBIXOISIT TOHYAMIIME HUTEBUIHBIC MCEBIONOANM — PU3OMOIUH, 0Opa-
3YIOIINE BOKPYT PAKOBHHBI CIOKHYIO IUTOMIA3MAaTHYECKYIO CETh; C MOMO-
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LIbI0 3TOW CETHM KOPHEHOXXKHU IEpEIBUIaloTCsl M mnurarorcd. [lumeid um
ciy’)KaT OaKTepuu, MEJKHE MPOCTEHIINE U JaKe HEKOTOPhIC MHOTOKIICTOY-
HBIE.

Puc. 2. PakoBunHEIe aMeObl: a — syrauda; 6 — apuenna; 6 — AudIoris

Hapsiny ¢ 6ecniosieim pazmuoxenneM dopaMuHupeps pa3MHOXKAIOTCS U
nosoBeIM IyTeM. CHaudasla TeJl0 KOPHEHOXKKH PAcIafaeTcs Ha MHOXKECTBO
aMeOOHIHBIX KJIETOK, KOTOPhIE IIOKHIAI0T MaTEPUHCKYIO PAKOBUHY, PaCTyT
1 00pa3yloT BOKPYT ce0s HOBYIO pakoBHHY. JlodepHHE KOPHEHOXKH JAIOT
HayajJo OPYroMy MOKOJEHHIO PaKOBHHHBIX KOPHEHOXEK: ITyTeM MHOXKECT-
BEHHOTO JIeJICHHS 00pa3yloT raMeThl — MEJIKUE KICTKH C ABYMS JKI'y THKAMH.
Yepes MOpHI paKOBHHBI OJJHHAKOBBIC 10 ()OpMe M pa3MepaM raMeThl BBIXO-
IST B BOLY M IIONAPHO CIIMBAIOTCA, 00pa3ysi 3UrOTy, KOTOpas DaeT Havao
HOBOMY NOKOJIeHHI0. TakuM 00pa3oM, B XKHM3HEHHOM IMKie (popaMuHubep
IPOUCXOIUT YepeJOBaHUE OECIIONIOr0 U I0JIIOBOIO Pa3MHOXKEHHUSL.

Bounbinast yacte hopamuHueEp KUBET B IPUIOHHOM CIIO€ MOPEH U OKe-
aHOB, BXOJISl B COCTaB OEHTOCA M MHUTAsICh MEJIKUMH opranuzmMamu. Hekoro-
pble BUABI, 00J1aIatoIHe JIEIKOH PaKOBHHOM, BXOJST B COCTaB IUIAHKTOHA.
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B BepxHHX CII0SX MOpEl KUBYT CapKOAOBBIE CO CIOKHBIM BHYTPEHHUM
ckeneroM (kinace Pagnonspun, wim Jlyuesuku, — Radiolaria). bonsimuacTBO
U3 HUX UMEET OKPYIJIOi (GOPMBI TEJIO, OT KOTOPOrO B BUJIE JIy4EH OTXOMIAT
MHOTOYHCIIEHHbIE TOHKHE MCEBAONOAMK. YacTo y pajdoNIsipUii B IUTO-
Ia3Me HaxoIiTcss CUMOHMOHTBI — BOJOPOC/IH, CHAOKAIOIIUE XO3AMHA KUC-
JIOPOJIOM M CITy’Kalllie eMy MHInei. Pagnoispuu pasMHOKAIOTCS TPOCTHIM
JIEJIEHHEM WM TyTeM OOpasoBaHUs MEIKUX JOYEPHHUX KIETOK — 300CIOp,
M3BECTHO TAKIKE U MOJIOBOE PA3MHOKEHHE.

Moarun XKryruxonocusl (Mastigophora, s. Flagellata)

O0mas xapaKTepucTHKA

JKryTHKOHOCIIBI OOMTAIOT B MOPCKUX U MPECHBIX BOJAX, B TIOYBE H B OP-
TaHW3ME PACTCHHI W XUBOTHBIX; CPEIU HHUX €CTh OMACHBIC MAPa3HUThI KH-
BOTHBIX W 4enoBeka. HacumreiBaroT Oojiee 8 ThIC. BHIOB JKTYTHKOHOCIIEB.
PacTutenbHbIC ¥ )KUBOTHBIC JKI'YTUKOHOCIBI SIBJSIFOTCS Ba)KHBIM 3BCHOM B
MUIIEBBIX UENSAX BOAHBIX 3KocucTeM. HEKOTOpBIE KTy TUKOHOCIIBI HAXOST-
cs B CHMOMOTHYECKIX OTHOLICHHUAX C Pa3IMYHBIMHU )KHBOTHBIMH.

IIpencraBuTeny KryTUKOHOCIICB XapaKTEPU3YIOTCS HATHYHUEM OCOOBIX
OopraHeJl — XI'YTUKOB, KOTOPBIE CITYKaT Ul MEePEABMKESHUS; YUCIIO KIyTH-
KOB KoseOurercst ot 1, 2, 4, 8 10 HECKONBKHUX THICAY. [IpH 3TOM KTyTHKH
HUMEIOTCS MTOCTOSIHHO B T€UCHHE OOJIBIICH YaCcTH )KU3HEHHOTO IHKJIA.

Pasmepsl 1 popma Tea KTYTUKOHOCHEB pa3Ho00pa3Hbl. OHU MOKPHITHI
JIOBOJILHO TIJIOTHOM M CJIOHOW TIO CTPOEHHUIO 00O0JIOUKOW — TMEJUTUKYIIOH,
YTO TO3BOJISIET M COXPAaHATH OoJiee WM MEHee IMOCTOSHHYIo dopmy. Llu-
TOIUIa3Ma JIEJUTCA Ha JBa CJIOs: OKTOIUIa3My U SHOILIa3MYy.

Pa3MHOXAIOTCS JKTYTUKOHOCIBI ITyTeM IMPOIOJIBHOTO JEICHUS KICTKH
Ha JBE JOYEpHHE; y HEKOTOPHIX HPEACTAaBUTENCH CYIIECTBYET ITOJIOBOMH
nporecc ¢ 00pa3oBaHUEM TaMeT M MOCIEAYIOMEeH UX KOMYJISLHUCH.

Cpenu XKI'YyTHKOHOCLEB €CTh aBTOTPO(BI, KOTOpBIE CHOCOOHHI K (hoTo-
CHHTE3Y, TeTepOTPO(dbI, XapaKTePHU3YIOINECs )KUBOTHBIM THIIOM TTHTaHUSA,
U MHKCOTPO(BI, COUCTAOIIUE J[BA CITOCO0A TUTAHUS.

JKryTuku cimyxar HE TOJIBKO JUJIsl TBMOKCHUS, HO M TIOMOTAIOT 3aXBaThl-
BaTh MHUIICBBIC YaCTUIBI. B pe3ynbpTare ABHKCHHUS )KTYTUKA B BOJE BO3HHU-
KaeT BOJOBOPOT, YBJEKAIOLIMN MEJIKHE MUIIEBbIE YACTHUIIBI K OCHOBAaHUIO
KTYTHKA, TJIC Y HEKOTOPHIX BUJIOB HAXOIMUTCS KJICTOYHBIN POT, BEIyIIHH B
IJIOTKY. Y BHJOB, HE MMEIOUIMX KJIETOYHOTO pPTa, Y OCHOBAHMS JKI'yTHKA
€CTh YYaCTOK JIMIKOM LIMTOIUIa3Mbl, HE MOKPBITHIN MEJIMKYJION, Yepe3 Ko-
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TOPYIO ITHUIIA MTOMMaaacT B OpraHUu3M OJHOKJIIETOYHOTO. HOCTyHI/IBLHaH B -
TOIUIa3MYy MHUIla 3aKJIH0YaCTCA B 06pa30BaBIIII/IeCH MUIICBapUTCIbHbIC BAKYy-
OJIN. HenepeBapeHHLIe OCTaTKHM ITHIIH BI)I6paCLIBaIOTCH n3 Tcjia HpOCTeﬁ-
1Iero BO BHEIIHIOKO CPEy B JII000M Y4aCTKE KJICTKHU.

CucremMaTuka

LapcrBo XXusotusie (Animalia).

IMoauapcTeo Ipocreiimue (Protozoa).

Tun Capromacturodops (Sarcomustigophora).

IMoarun Xryrukonocus! (Mastigophora, s. Flagellata).

Kiacc Pacturenshbie skryTukoHoctsl (Phytomastigophorea).

Otpsn Deriensl (Euglenida).

Bun aBriena 3enenas (Euglena viridis).

Otpsia Boabeokesr (Volvocida).

Bust: BonbBOKC 30mmotuctsriii (Volvox aureus);

BOJIbBOKC rito6atop (Volvox globator).

Kuace XKuBoTHble ®ryTukoHoCIbl (Zoomastigophorea).

Otpsn Kunerornactuasr (Kinetoplastida).

Buasr: tpunanocomsr (Trypanosoma gambiense);

(Trypanosoma cruzi);
(Trypanosoma brucei);
(Trypanosoma ninaekohljakimowi);
(Trypanosoma equiperdum);
neimvanuu (Leishmania tropica);
(Leishmania donovani);
(Leishmania brasiliensis).

Otpsn Aumiomonanst (Diplomonadida).

Bun msim6nus kutnednas (Lamblia intestinalis).

Otpsia Tpuxomonanst (Trichomonadida).

Bunbl: Tpuxomonana BarunanbHas (Trichomonas vaginalis);
TpuxoMoHaa uesiopedeckas (Trichomonas hominis);
TpuxoMoHaza ceuHas (Trichomonas suis);
tpuxoMonana wioanas (Trichomonas foetus).

Kaacce PacrurennHuble skryruxonocunl (Phytomastigophorea)
Mopgonozuueckuit 0630p. 11 npencraButeneii knacca Pacturensabie
JKITYTHKOHOCIIBI XapakTepeH aBTOTPOQPHBIA TUII ITUTAHUS, PEXKE CPEAHN HHX

BCTpPEYAIOTCSl BHUABI C reTepoTpodHbIM THIOM muTanus. O6urator XKry-
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THKOHOCIIBI B COJICHOW W TIPECHOW Bojae. Y HHUX €CTh XpoMmaTo(dopbl, co-
JiepKanme XJaopoun, a MHOTHE UMCIOT CBETOUYYBCTBHTEIBHBINA TIIA30K —
CTUTMY, TIO3BOJISIFOIIUI BHIOMpPATh HAHOOJIEE OCBEIICHHBIC YYaCTKH BOJOC-
Ma JUIi ONTHMHU3AIMK TPOLECCOB (POTOCHHTE3a. Y MPECHOBOIHBIX (HOpM
HMMEETCsl COKPATHUTENIbHAS BaKyollb. BCTpevyaroTcsi KOJOHHATBHBIC (DOPMEL.
Kononnu 00pa3yroTcs npu HEMOTHOM JICJICHUH, B PE3yJIbTaTe KOTOPOTO HE
MOJTHOCTHIO OTACIHMBIIUECS IPYT OT JIpyra 0coOM OCTArOTCS CBS3aHHBIMHU
JIPYT C APYTOM.

TunuuHbBIM npeacTaBuTesieM GUTOMACTUTO(OD SIBISIETCS IBIJICHA 3€j1e-
nast (Euglena viridis). Ona umeer BepereHooOpa3uyio Gopmy Tena, 3a0CT-
PEHHOTO c3a1u U OKpymioro Bhepeau. CHapyXH IBIIICHA MMOKPHITA ne/Liu-
Ky10U — TOHKOM AJIaCTHYHOW W TUIOTHOW 00O0JIOUKOM, omnpemenstoneit gop-
My ee Tea.

Ha nepeiHeM KOHIIE 3BIUICHBI 3aMETCH JIMHHBINA J#c2ymuK, HaXO IS~
Csl B HEMPEPHIBHOM JIBH)KEHHH, Onarojapsi 4eMy oOecredrBaeTCsi Harpas-
JICHHOC JIBIDKCHHE. Y OCHOBAHHS JKI'YTHKA HAXOIUTCS Y3Kasl 210MmKd, BEILy-
mast B OKpyryioid GopMbl pesepsyap coxpamumenvhoti axyoau. COOKy oT
pe3epByapa pacrojaraercs cmuemd, Wil CEemouy8CmeumenbHblll 130K,
KpacHOBATOTO [[BETA M3-3a MPHUCYTCTBUS B HEM KapOTHHOUJIOB.

Heckonbko HYDKE CTUTMBI HAXOIHMTCS CIUHCTBEHHAS COKPAMUMENbHA
6aKY0./b, BBHIMOJHAONIAS T€ e (QYHKIUH, YTO U y CapKOMOBHIX. Bokpyr
COKpATUTEJIbHOU BAKYOJH PACIONAraeTCsi HECKOJIbKO MAJCHBKUX NPUGOOsi-
Wux 8axyoJell, KOTOpble IEPHOIUUECKH B HEC M3ITHBAIOTCS.

Lumonnaszma 3BrIEHBI, KAK U Y aMeObl, ICIIUTCS HA IKMONIA3MY U IH-
donnazmy. B mocienHein HaXoAATCsS xpomamogopbl, 3aNOIHEHHbIE XJIOPO-
(¢WILIOM, ¥ MO3TOMY OHU MMEIOT 3€JCHBIA IBET. Bimke K 3amHeil yactu
Tela B IUTOIUIA3ME HAXOAWTCS s0po KPYIHBIX pa3MepoB. B pesynbrare
(dorocuHTE3a 00pa3yeTcs II0K03a, KOTOpas MOXKET 3aracaTbesi B BH/E MO-
muMepa napamuna. M30bITOK mapamMuiia CKalUIMBaeTCs B IIUTOIDIa3Me, Gop-
MUPYS TaK Ha3bIBACMBIC NAPAMULOBbIE 3ePHA.

ITo cnocoOy nuTaHus 3BrIIEHA OTHOCHUTCS K MUKCOMPODHbIM OPeaHu3-
mam (B OIPENICNICHHBIX YCIOBHUSX OHA MEPEXOHUT C aBTOTPO(GHOTO MUTAHUS
Ha reteporpodHOoe u HaoO0opoT). Ha cBeTy 3BIIIeHa muTaeTcs aBTOTPOdHO,
Kak pacrenue. Eciii 9BriieHy IOMECTHTh B TEMHOTY, TO (DOTOCHHTE3 CTaHO-
BUTCSI HEBO3MOJKEH M OHA TEPEXO/UT C aBTOTPOGHOI0 MUTaHUS HA IeTepo-
TpodHOE, KaK TUITMIHOE )KUBOTHOE (puc. 3).

Pa3MHOXaIOTCsl IBIJICHBI [IPOIOJIBHBIM JieJieHHeM. Bcee opraHousl Jie-
JISITCS IEPEIIHYPOBKOM, 00pa3yst IBE CaMOCTOSITEIbHBIE T0UEPHHE OCOOH.
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a [

Puc. 3. DBriieHa 3eieHas: g — BHELIHNH BHJL; O — BHYTPEHHEE CTpOEHHUE: 1 — KI'yTHK;
2 — s1po; 3 — cturMa; 4 — pesepByap COKpaTHTEIBFHOH BaKyoin; 5 — XpoMOTO(hOpHI

ITpu HEOMAroNpUATHBIX YCIOBHUSX BHEIIHEW CPEbl dBIIICHBI UHYUCTIU-
pyiomest. JKryTuk oTOpachIBaeTcsi, TEJO 3BIIICHbI OKPYIJSIETCSl U Ha €ro
MOBEPXHOCTH BBIACISCTCS yucma. B OIaronpusTHBIX YCIOBHUSIX 3BIIICHBI
IKCYUCTNUPYIOMCSL.

OOuTaOT 3BIJCHB B HEOOJBLIMX MEIKOBOIHBIX MPECHBIX BOAOEMAX,
0oraTbIX OpraHMYECKMMH BelleCcTBaMK (JIy)ax, KaHaBaX, Mpynaax), U 4acTo
BBI3BIBAIOT 00PA30BaHUC 3€JICHON IUICHKH HA MOBEPXHOCTU — «I[BETCHHE)
BOJIBI.

Cpenu  ¢utomacTuroop BCTPEYAIOTCS W KOJOHHAIBHBIC (OPMBI.
HawuGonee mmpoko pacnpocTpaHEHHBIMHU CJIEIyeT CUNUTATh J(Ba BUAA BOJb-
BOKCOBBIX: BOJIBBOKC 30JI0THCThIN (VOIVOX aureus) u BoOJBBOKC riiobGatop
(Volvox globator) (puc. 4).

BoJibBOKCHI MPEACTABISIIOT OO0 KpyIHbIE (10 2 MM) IIAPOBUIHBIE KO-
JIOHHH, COCTOSILIME M3 HECKOJBKHMX ThICSY KieTok. Kaxmas ocobb mmeer
SApO, XpoMatodop, CTUrMY, COKPATUTENLHYIO BAKYOJIb U J[BA KI'yTHKA PaB-
HOM JIUTMHBI, HalpaBJIeHHbIE Hapyxy. OCHOBHAsI Macca KOJOHHU COCTOMT U3
CTY/ICHHCTOTO BEIECTBA, a IEHTpPallbHAs YacTh 3allOJIHEHA IOJYXKUAKHM
COACPKUMBIM.

JIBmkeHHe BOJNBBOKCA MPOMCXOJUT OJarofapsi CHHXPOHU3UPOBAHHOMY
OHEHHUIO JKI'yTHKOB. B BO/Ie KOJOHHUSI MOXKET HE TOJNBKO «IIEPEKAThIBATHCS,
HO ¥ OPHUCHTHPOBAHHO [BHIAaThCS: OHA IJIBIBET BIEPEI TEM MOJIOCOM, Ha
KOTOPOM CTHUTMBI Pa3BUTBI CHIIbHEE.
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Ca®

Puc. 4. BonbBokc

Pa3MHOKeHHE BOJBBOKCA MPOUCXOIUT MHAYE, YEM JBILIICHBI. PaccMoT-
puM Gecrosioe pa3MHOKEHHE BOIBBOKCA. B KOOHMH UMEETCSI BCETO OKOJIO
10 xieTok, 00JIaJaIOIIMX CIOCOOHOCTBIO K JCACHHIO. DTU KIIETKH HOCST
Ha3BaHUE «secemamueHvie». OHU PACIIONIATAIOTCS B HUKHEH YacTh KOJIO-
HWH, TJIe CTUTMbI HAaMMEHEe pa3BHUTHL. [IpW JeNCHHHM STHX KIETOK BHYTPH
MAaTepHHCKO# KOJOHWHU BOJIBBOKCA Pa3BUBAIOTCS A0UepHUE KoJoHuH. Korna
HX Pa3sMepbl YBEIHUYATCS HACTONIBKO, YTO MATEPUHCKASI KOJIOHHS HE CMOXET
WX BMEIIaTh, OHA Pa3pbIBACTCS W MOTHOACT, a JOUYCPHHE KOJIOHHH BBIXOAT
Hapyxy.

IMpu 10I0OBOM Pa3MHOKEHHUN BETeTATHBHBIC KJIETKHU JAIOT HAYATIO KPYII-
HBIM HETIOBIKHBIM JKCHCKHM MaKpOraMeTaM U MEJKAM MHOTOYHMCIICHHBIM
MY)KCKHM MHKpOTameTaM. MHUKpPOTaMeThl OCBOOOXIAIOTCS OT OOOJOYKH,
BBIXOJIAT B BOJY M CJIMBAIOTCS ¢ MaKporameramu. JTOT HPOIECC HA3bIBACT-
cs1 konyasiyueti. B pesynbraTe 00pa3yrOTCs 3UTOTHI, TAIOIIHE HAYAI0 HOBBIM
KOJIOHMSIM.

BoJIBBOKC MOXET pacCMaTpUBaThCs KAK MPUMEP MEPEXOTHON POPMBI OT
OJTHOKJIETOYHBIX JKUBOTHBIX K MHOTOKJIETOYHBIM. OTINYUTEIBHBIMU YeEp-
TaMH B CTPOCHHUHU BOJIBBOKCA SIBIISTFOTCS:

1) coeauHeHNE KIIETOK KOJIOHUH MEXy OO0 MPOTOMIa3MaTHIECKUMHU
HUTAMU;

2) nuddepeHnnaus KICTOK 10 BIMTONHIEMBIM ()YHKIIASIM: BETCTATHB-
HBIC ¥ TCHEPATHBHBIC KIICTKH.
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Kaacc JKuBoTHble :KryTukoHocHbI (Zoomastigophorea)

Bcem KMBOTHBIM JKI'yTHKOHOCLIAM CBOWCTBEH IeTepOTPOQHBIH THIT IH-
TaHus. bonblnas MX yacTh SBJISETCS Iapa3uTaMU PAcTEeHUI W KUBOTHBIX.
Oco0eHHO OMacHBI YHAOTAPA3UTHI JKHBOTHBIX M YEJIOBEKA, OTHOCAIINECS K
otpsny Kunerommactuaer (Kinetoplastida). B riasme KpoBH KHBOTHBIX H
YenoBeKa MapasUTHUPYIOT pasjinuHble BHAbI TpumanocoMm (Trypanosoma),
HMMEIOIINX JICHTOBHIHOE TEJIO C OJHUM (PEXkKe C ABYMS) KTYTHKOM.

TpunanocoMsl Napa3sUTHPYIOT B OCHOBHOM B KPOBH M CIIMHHOMO3TOBOI
KHUAKOCTH J>KUBOTHBIX W 4YeJOBEKa, BBI3bIBAS TsDKeJeWIne 3a0oieBaHus,
Ha3bIBacMbIC TPHIIAHOCOMO3aMH. B Tpommdeckoir Adprke TpHUIaHOCOMBI
(Trypanosoma rhodesiense u 7. brucei gambiense) Bbi3bIBaroT «coHHYIO 6GO-
JIC3Hb)» YeJioBeKa (puc. 5). DTO AMHUTENFHOEC U TSDKENIOE 3a00JICBaHUE, YHEC-
IIee CBBINIE MIDIMOHA JKW3HEW, HauWHAaeTcs HeOOJNBIION IMXOPaaKon, co-
MIPOBOXKIAETCS] COHJIMBOCTBIO ¥ ITOCTETIEHHO TPHBOJAUT K ITOJIHOMY HCTOIIE-
HHIO OpraHu3Ma 4enoBeka. bes neuenus 6ose3Hp 3aKaHYMBACTCS CMEPTHIO.

a 6

Puc. 5. Tpunanocoma: a — BHEIIHUM BU; O — JACJICHUE KIIETKU KT'yTHKOHOCLA

TIpUpOAHBIM pe3epBYapOM TPHIIAHOCOM SIBISIFOTCS AHTHJIONBI U JIPYTHE
’KHBOTHBIE, TI0YTH HE CTPAJIAIOIINE OT 3THX XI'YTHKOHOCIIEB, HO SBIISOLIHECS
UX HOCHTEISIMH.

EcTh HEMaJIO BHJIOB TPHITAHOCOM, BBI3BIBAIOIIMX TSDKEIbIE 3a00JI€BaAHNUS
y KPYIHOT'O POratoro ckota u BepomonoB. B Adpuke 7. brucei mopaxaer
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poraTelii CKOT, BbI3bIBas Oomne3Hb Harana. IlepeHocunkoM BO30ymuTENst
SIBIISIFOTCSI MYXH LIELIE.

Cpenu mpeicraBuTeNell KMHETOIUIACTH €CTh POAMYH TPUIIAHOCOM —
neiimvanuu (Leishmania), Bei3piBaromye JeHIIMaHIO3 Y YeIOBEKa.

Omun B neimmannu (L. donovani) Bei3biBaeT y denoBeka 3abosieBa-
HHe, Ha3plBaeMOE BHCIEPANBHBIM JieimManno3oM (kanma-azap). Pacmpo-
ctpane”Hoe B Cpenneit Asuu, Unauu, FOxHON AMmepuke u MHnokurae 3to
3a00JIeBaHNE TOPaKaeT B OCHOBHOM JETEH, Y KOTOPHIX YBEITHYHUBAIOTCS B
pa3Mepax IedyeHb M celie3eHKa. boJe3Hb CONpPOBOXKAAETCS JIMXOPAAKOM,
HCTOIICHHEM W MaJoKpoBHeM. [IpHpogHBIM pe3epByapoM Mapa3uTa SBIIs-
FOTCSI B OCHOBHOM OpOJIsTdre COOAKH.

B cpenneit Asun u 3akaBkasbe L. tropica BbI3bIBaE€T BOCTOUYHYIO SI3BY,
WA NCHIUHKY. [IepeHOCUNKOM W BTOPHIM HX XO3SHMHOM SBIISTIOTCSI MOCKH-
o1 poga Phlebotomus.

B kumeyHuKe ¥ KETYHBIX MPOTOKAX YEIOBEKA IMapasHUTHPYET JIAMOIHS
(Lamblia intestinalis), Bei3siBast 6ose3up aaM6IH03. Temo 3TOrO mapasuta
TPYIIEBUIHONW (OPMBI, IMEET HECKOJBKO KTYTHKOB M BOOPYKEHO MPHCOC-
KO, C TIOMOIIBIO KOTOPOM JIAMOJIMSL NPUKPEIUISETCS] K CIM3UCTOM KHIIeY-
HUKA.

Cpenu mpencrasureneii orpsga Tpuxomonagossie (Trichomonadida)
€CTh OTIaCHBIC TTAPA3UTHI YCIOBEKA.

TpuXoMOHa/IbI UMEIOT YETBIPE-IIECTh KI'YTHKOB, U3 KOTOPBIX OJWH 5IB-
JsIeTCsl PYJIeBbIM W 00pa3yeT YyHAyJIupyollyo memOpany. Trichomonas
hominis Be3bIBaeT XxpoHnueckue moHockl, 7. vaginalis mapasutupyer B Mo-
YETOJIOBBIX Y TSIX, BBI3bIBAsI TPYJHOM3JIEUUMbIE 3a00JICBaHUSL.

KOHTpOJ’[LHLle BOIIPOCHI

. IIpoTo3ooorus Kak HayKa.

. OO1mas xapakTepuCTHKa IPOCTEHIINX.
. CucreMaTrka CapKoJIOBBIX.

. [lepenBirkeHne U MUTaHUE aMeObI.

. CTpoeHHe UTOIIIa3MbI aMeOBbI.

. CymHocTh aMEe0OUIHOTO IBUIKCHUSL.

. OyHKIIMY COKPATUTEILHON BaKyOJIH.

. PasamHOXeHnE ameObl.

. HIcTHpOBaHue U 3KCIUCTUPOBAHUE MTPOCTEUILINX.
10. [Tapa3utnueckue BUIbI ame0.

11. IIpencraBuTe paKOBUHHBIX aMe0.
12. Pa3MHOXXEHNE PaKOBUHHBIX ame0.

OO0 3N N WP
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13. 3Hauenue capkoAOBEIX B IPUPOJIE 1 )KU3HU YETIOBEKa.

14. O6mias xapaKTepUCTHKA KT'yTHKOHOCIICB.

15. CucremMaTHKa )XI'YTHKOHOCLIEB.

16. CtpoeHue 3e1eHO IBIIICHEI.

17. Tlutanue, pa3MHOXKEHHUE M UHIIUCTUPOBAHKE 3€JICHOM IBIJICHBI.
18. OcobGennoct MOp(OIOrHU BOJIBBOKCA.

19. Pa3MHOXeHHE BOJBBOKCA.

20. ITpu3Haku CXOZCTBA BOJBBOKCA C MHOTOKJICTOYHBIMHU KUBOTHBIMH.
21. Dxonoruyeckoe 3HaueHUE huToMacTurodop.

22. «CoHHas 00JIe3HbY YeIOBEKa.

23. Bujibl TPUNAHOCOM U BbI3bIBa€MbIe UMH 3200JICBAHUSL.

24. Ctpoenue jeHManuii 1 3a001€BaHNs, BRI3LIBAEMBIC HMH.

25. CtpoeHue TPUXOMOHA U 3a00JICBAHMUSI, BBI3HIBACMbBIC HMHU.

1.2. Tun Unudysopuu (Ciliophora)
OO0masi xapakTepucTHKA

Wudy3opun oTinuyaroTcs HauOoJiee CIOXKHON OpraHu3anueil cpenu oj-
HOKIICTOYHBIX KMBOTHBIX. X TEJIO MOKPHITO MEJUTUKYIIOW, KOTOpasi MO3BO-
JISIET UM UMETh OTHOCHUTENBHO MOCTOsiHHYIO (hopmy. Ioa nemnukysnoit pac-
MOJIOXKECHA IKTOIUIA3Ma, B KOTOPOH HAXOMATCS MHOTHC OPTaHCIUIBl, B TOM
yrcie 0a3ajabHbBIC TEbIda PECHUYCK, COKPATUTEILHBIC BOJIOKOHIIA — MHOHE-
MBI U 3aIUTHbIE OPraHeJUIbl — TPUXOUKCTHI. [Ipu pasmpaxenun nHdyszopun
BBIOPACHIBAIOT W3 TPUXOLMCT MHOXECTBO YIPYTHX HUTEH, KOTOpbIE Mopa-
AT Bpara, nmapaimusys ero.

N3BecTHO Gotee 7,5 ThiC. BUIOB MHGY30pUH, HACEISIOMIUX MOPS U TIpe-
CHBIC BOJIOEMBI U BXOJSIIMX B COCTAB IUIAHKTOHA, OEHTOCA M JIETPUTA; He-
KOTOpBbIe BUJBI oOHTatoT B mouse. Cpeau WHQY30pHiA MHOTO Tapa3uTHye-
ckux (hopM, B KUILIEUHHKE JKBAUHBIX JKUBOTHBIX OOMTAIOT CUMOHUOTHYECKHE
¢opmel. OpraHemiamMu ABIDKEHHS WHQPY30pHHA CIIy’)KaT MHOTOUYHCIICHHBIE
pecamuku. [Ipu 3ToM moxaBJsromiee OONBIIMHCTBO 3THX XKHBOTHBIX 00Ja-
JTaeT PECHUYKAMHU B TCUCHHE BCel sku3HU. PecHruku nHQy30puii 0 CBOEMY
CTPOCHHIO CXOJHBI CO XT'yTHKaMH. PeCHUUHBIN ammapar BechbMa pa3Hoo0-
paseH. OcoOCHHO CIIOKHBIA PECHUYHBINA ammapaT PAcIoIOKEH OKOJO Kie-
TOYHOT'O pTa.

BTOpBIM OTIIMYUTENBHBIM NPU3HAKOM MPEICTABUTENEH ITOTO THUIIA SIB-
JISICTCS MPUCYTCTBUE B MX TeJC JBYX sAep (SICPHBIH Tyain3Mm): KPYIMHOTO
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BEreTaTHBHOTO sjpa (MaKpoOHYKJeyca) W 3HAUYUTEIbHO 00Jiee MEIKOTO Te-
HEPaTHUBHOTO s1Ipa (MAKPOHYKIIEYCa).

Msuorue nHQY30puH 001a1aI0T CIIOXKHOM CUCTEMOIt nHIieBapeHus. Pac-
TIOJIO)KEHHBIH B YriyOlieHHH Tena (epucToMe) poT, WIH LIUTOCTOM, OKpY-
KCH JITMHHBIMHA PECHUYKAMH, C TIOMOIIBI0 KOTOPBIX MUIIEBbIC YACTUIKH U
3aroHsI0TCs B Hero. YacTo poT BesieT B IIIOTKY, MOTPYKEHHYIO B 9H/IOIIIA3-
My. B sHzpomnasme nuieBble 4acTHIBI OKPYXKAlOTCS My3bIpbKaMu, COAep-
KAITIMHY TTAIIEBApUTENbHBIE (DEPMEHTHI, B pe3ylbTaTe 00pa3yroTcs MHIIe-
BapuTebHbBIE BaKkyosid. HenepeBapeHHbIE OCTaTKH IHIIH BHIOPACHIBAIOTCS
n3 Texa MHQY30pHuu B ONpPEEICHHOM MecTe depe3 mopomuny. Ecte BuIbI
XHITHBIX WHPY30pHUH, BOOPYKEHHBIX POTOBBIM XOOOTKOM, C MOMOIIBIO KO-
TOPOTO OHH MPOKATBIBAIOT TOKPOBHI CBOEH JKEPTBHL.

BonpimacTBO MH(OY30pMil UTaeTCsl OGaKTEpHUSMH, HEMHOTHE IOEIAI0T
OJTHOKJICTOYHBIC BOJOPOCIH, W CPeId HUX BCTPEUAIOTCS JaKe MOHO(HTO-
¢aru. Xunrasle THPY30pUH TOPOH OXOTATCS HA JKEPTB, KOTOPEIE TI0 pa3Me-
pam Oosiblile caMuX XHUIIHUIL; 3TO, HAapuMep, HHpy3opus-Tydenska. XKeprt-
BY OHHM TOpPaKarOT XO0OTKOM M BBICACKHIBAIOT ee coaepxumoe. CBoOOIHO-
KUBYIIHE WHPY30PHN SBISIOTCS Ba)KHBIM 3BEHOM B IHIIEBBIX HEISIX HKO-
CHCTEM.

VY npecHOBOAHBIX UH(Y30pHH UMEIOTCSI COKPATUTEIbHBIC BAKyOJIH, BbI-
MOJHSIOMKE (QYHKIIUM OCMOPETYJSIIMK M BBIACICHUA. MHOTIOa COKpaTH-
TEJIbHBIE BaKyOJI YCJO)KHEHBI HECKOJBbKMMHU IPHUBOJSIIUMH KaHAJIAMH.
B aTux kaHanmax HakaruMBaeTcs W30BITOK >KHJIKOCTH, KOTOpas 3aTeM BBI-
OpacrpIBaeTcs B OCHOBHOM pe3epByap, U3 HETO KMIKOCTH BBHITAIKUBACTCA 32
IIpe/IeIbl Tela 0JJTHOKIETOYHOTO.

Wudysopun pazMHOXKaAIOTCS OECIONBIM MyTeM, AEISCh HaJBOE, HO B IO-
MIEPEYHOM HampaBieHUH. [Ipy 3TOM KJIeTKa NeNHUTCS C MOMOINBI0 MHTO3A.
[TonoBoit mporecc B BHle KOHBIOTAIMN HE MPUBOANT K YBEIMICHUIO JUCIIA
ocobeif. Ilpu koHbBIOTaUMU JABE Pa3MHOXKAIOMIMECS OCOOU COEAWHSIIOTCS
momapHo. [lepen coemmHeHHeM B KaXAOH 0coOM pa3pymaloTCs Makpo-
HYKIICYCHI, @ MUKPOHYKJICYCHI JESATCS MEHOTHYECKH, 00pa3ys YeThIpe raf-
JIOUJHBIX sapa. M3 HUX TpU Takke pa3pylliaroTcs, a YeTBEPTOE MUTOTUYE-
CKHU JenuTcs Ha n1Ba siapa. OIHO U3 ATHX SAEp OCTaeTcs B KIETKE, a BTOPOe
MUTPHPYET B OpYTyio 0co0b. [locie Takoro oOMeHa simpaMu OCTaBIIeecs B
KJIETKE CTallMOHApHOE SIAPO CIMBAETCS C SAPOM-MUTPaHTOM. B pesyibrare
o0pazyeTcs AMIUIOUIHOE SAPO. 3aTeM KOHBIOTUPYIOLIHE OCOOU PaCXOISTCS.

VY kaxmoit 0coOu 1mociie pacXoXIeHHS 13 AUIUIOUIHOTO siapa GopMupy-
eTcs. MaKpOHYKIeyC M MHKpoHykieyc. Takum o0Opa3om, B pe3ysbTare
KOHBIOTAallUU B Ka)KI[Oﬁ 0Cco0H M3MEHAETCS TEHOTHIL.
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CucremMaTuka

Lapcreo XKusotuste (Animalia).

IMoauapcrso Ipocteiimue (Protozoa).

Tun Uugysopuu (Ciliophora).

Kunacc Pecununsie (Ciliata).

IMoxakiacc PapHopecununsie (Holotricha).

Otpsn Tpuxocromatusl (Trichostomatida).

Buaer: 6anantuauym kumednsiii (Balantidium coli);
GamanTuanym ceunoii (Balantidium suis);
uxtrodrupuyc (Ichthyophtirius multifiliis);
xuioponesuia (Chilodonella cyprini).

Otpsia 'mmenocromariasl (Hymenostomatida).

Bun undysopus-rydenska (Paramecium caudatum).

IMoaxnace Kpyropecuuunsie (Peritrichict).

Ortpsin [Meputpuxuast (Peritrichida).

Bungsr: cysoiika (Vorxicella sp.);
tpuxoauna (Trichodina sp.).

IMoakiace CnupansHopecHu4HbIe (Spirotrichia).

Ortpsin Pasnopecuununsie (Heterotrichida).

Bun tpy6Gau (Stentor sp.).

IMoakiace Cocyiue uHdy30puu (Suctoria).

Mopdgponozuueckuit 0630p. Knacc Pecnuunvie ungysopuu Hamboee
MHOTOYHCICHHBIN. [IpeacTaBUTeNd 3TOro Kiiacca MOKPhITHl PECHUYKAMHU Ha
NPOTSDKCHHHM BCEX CTaguid JKU3HEHHOro wHukia. Cpemd mpeacTaBUTENCH
nojknacca PasHopecununsie undysopun (Holotricha), xapakrepusyrormx-
Csl PaBHOMEPHBIM PACIIONIOKCHHUEM Ha Telle peCHHYEK PaBHOM JUIHHBI, MHO-
ro cBOOOAHOXKHUBYILUX (Hampumep, HHPYy30pui-Tydenska (Paramecium ca-
udatum) (puc. 6)), IUTAIONIMXCS CBOMMH COOPAThAMM, U MAPA3UTHUECKUX
¢dopm. Cpemu ToOCIHEOHHX CIEAyeT OTMETHUTh HHQY30pHI0O OamaHTHIAN
(Balantidium coli), koTopas BcTpeyaeTcs B KHILICYHUKE CBHHEH M YEIOBEKA.

OTa MHQY30pus NHUTaeTCs B OCHOBHOM COAEPKUMBIM KHIIEYHHKA, HO
MOXKET pa3pyllaTh CIM3HUCTYIO KHIIEYHMKA, BEI3BIBas 3abojeBaHue OajaH-
THIHO03. 3apakeHHe MPOUCXOJUT MPH MOTPEOICHUH 3arPSI3HEHHBIX IHCTa-
MU OaaHTH/IHS TUIIHA U BOJIBI.

B npupomHeIx BogoeMax M B IPYIOBBIX XO3SHCTBaX, 3aHMMAIOIIUXCS
pa3BeIeHNnEM PHIOBI, OOJBIION Bpe HAHOCAT Mapa3sHuTHIecKue HH(Y30pHi.
Hamnpumep, paBHopecuuanas uugysopus Ichthyophtirius saenpsercs B xo-
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Ky pbIO M HAYMHAET MUTAThCS KIETKAMHU X03siMHa. B pesynbTare Ha UX Teie
00pa3yroTCcsi MHOTOYHCIICHHBIC A3BOYKU. 3a00J€BaHHE MOXKET MPHBECTH K
rubenu peid, ocoOeHHO Mooau Kapma. Ha xaOpax M KOXe 4acTo mapasu-
THpyIOT uHby3opuu u3 poxa Trichodina, mpuuuHss Monoau pei6 cylie-
CTBEHHBI Bpes.

Puc. 6. Mudyzopus-tydenska: a, 6 — BHSIIHHI BUJ; 6 — BHyTPEHHEE CTPOCHHUE:
1 — pecHnuku; 2 — COKpaTUTEIbHAs BAKYOIIb; 3 — IUTOIUIa3Ma; 4 — GoJIbIIOe SIPO;
5 — manoe s171po; 6 — 060104Ka KIETKH; 7 — KJIETOYHBINA POT; 8 — KIIeTOYHas TVIOTKA;
9 — numeBapuTenpHas Bakyoub; 10 — mopormmia

Y GonpImmHCTBA KPYTOpeCcHUYHBIX MH(MY30pHii (moakimacc Kpyropecumny-
Hble uHby30puu — Peritrichict) pecHHYKH pacmoararTcs JIeBOCIUPAILHO
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TOJNIBKO BOKPYT HPEAPOTOBON BOPOHKH. MHOTHE (OPMBI BEAYT MPHKPEI-
neHHbd 00pa3 xxu3nu. Tak, cyBoiiku (Vorticella, otpsin Peritrichida) numerot
COKpaTHMBIi cTebesnek, ¢ HOMOIIBI0 KOTOPOTO OHM MPUKPEILIIIOTCS K Cy0-
ctpary. Cpein HUX €CTh M KOJIOHHANbHBIC (HOpMBI (pHUC. 7).

Puc. 7. Undysopuu: a — tpyday; 6 — cyBoiika

VY cnmpanpHOpecHIIHBIX HHDY30puit (moaxiacc CrupanbHOPECHIIHBIE
uHby3opun — Spirotricha) mosoca pecHudek, BEAYIIMX KO PTY, 3aKpydeHa
BrpaBo. Cpeau 3THX OJHOKJIIETOYHBIX 0c000€ MECTO MPUHAICKHUT HHOY-
30pHSM, JKUBYIITM B pyOIIe KBaYHBIX JKUBOTHBIX (0Tpsiza Entodiniomorpha).
Hx Temo onxero B MPOYHBIN NMAaHIMPHh ¢ MHOTOYHCICHHBIMH OTPOCTKaMH,
MO3TOMY MX Ha3bIBAaIOT MAaHIMPHBIMU MH(Y30pusmu. [Tutatorcst onu Gakre-
pusaMH pyOlla U CHOCOOCTBYIOT pacIleIICHHIO KIeTYaTKU KOpMa, B3auMO-
JEUCTBYS CIOXKHBIM 00pa3oM C LIEJLIIOI030PaCIICIUISIOMUME OaKTepUsAMU.
OTH 10JIe3HbIE CHMOUOHTBI HE TOJIBKO YYaCTBYIOT B IIepEBapUBAHHMU HHIIH,
HO M CaMH CJIy’KaT UCTOYHUKOM ITUTAHUS IS )KBAUHBIX )KUBOTHBIX.

KOHTpOJ’lebIe BOITPOCHI

1. O6uias xapakTepucTiuKa HH(Y30pHid.

2. CucremaTnka HHPY30pHii.

3. Ctpoenue uHby30puu-TYHEIbKH.

4. [TutaHue U pa3MHOXKEHHE UHPY30PHUU-TY(DEIBKH.
5. Konbroranus u ee 3Ha4€HHE B )XU3HU HH(Y30PHii.
6. OcOOEHHOCTH CTPOCHUS CYBOMKH.
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7. Bunpl mapasutndeckux WHQY30pUi W BBI3bIBaeMble MMM 3a00jeBa-
HUSL.
8. DKoJIOrHYecKoe U MPaKTUUECKOE 3HAYCHUS HH(Y30pHii.

1.3. Tun Anuxommiiexcol (Apicomplexa)
OO6uIas XapaKTepucTUKa

Tum HacUUTHIBAET OKOJIO 4,8 THIC. BUIOB HCKIIIOUHTENFHO Mapa3suTHIe-
CKUX MPOCTEHIINX, CPEAN KOTOPBIX MHOT'O Mapa3uTOB )KUBOTHBIX U YEJIOBE-
ka. OCHOBHasI Macca 3THX HMPOCTEHIINX MPOXOANUT 0co0yro a3y pa3BUTHS —
CHOpY, KOTOpast CIY>KUT JUIs Iepexo/ia apa3ura oT OJJHOTO X0351HA K Jpy-
romy.

Panee npexacraBuTeneld 3Toro tumna oObEJUHSUIN C JIPYTUMH INapa3uTH-
YeCKHMH TPYIIAMH MPOCTEHIINX, 00pa3yIOMHUX CIOPHI (MHKCOCIIOPHIHS-
MU, MHKPOCIIOPUIUSIMH), KOTOPBIE B HACTOSILEE BPEMs! BBIJICIICHBI B CaMO-
CTOATENFHBIE THUIBL. ATHKOMIUIEKCH OTIHYAIOTCS OT CBOOOJIHOKHUBYIITHX
HpOCTeﬁIﬂHX OTCYTCTBHUEM OPraHC/IJI ABUKCHUSA, KI'YTUKU Yy HUX TOABJIA-
FOTCSI TOJIBKO Ha CTAIHH TaMeT.

B M3HEHHOM LIUKIIE alMKOMIUIEKCOB HaOioJaeTrcs 4yepenoBaHue Oec-
MIOJIOTO W TIOJIOBOTO IIPOIECCOB, XOTS y HEKOTOPHIX M3 HUX Oecroiioe pas-
MHOXXEHHE OTCYTCTBYeT. becrnosnoe pa3MHOKEHHE OCYILECTBISETCS IyTeM
MHOKECTBEHHOT'O JICIICHUS — MIM30TOHHHU, B PE3YNIbTaTe Yero oopa3yroTcs
MepOo30UThl. Mepo30uThl HHPULIUPYIOT 30pPOBbIE KIETKH X035MHA. B mo-
CJIeyIoIIeM HOBEIC ITOKOJICHHS MEPO30UTOB JAl0T HAYalo ITOKOJICHHIO IT0-
JIOBBIX 0c00e€il — raMOHTOB, ()OPMHUPYIOIINX TTOTOBBIE TAMETHI.

[TomoBoit mporece mpoTekaeT B (GpopMe KOMYNIALNHUU raMeT, KOTOphIe y
aNMKOMIUIEKCOB Pa3IMYalOTCs M0 pa3Mepam, T. €. 00pa3yroTcsi MUKPO- U
MaKpOTraMeThl. 3WUT0Ta MOKPBIBACTCS IUIOTHOH OOOJOYKONH ¥ Ha3bIBACTCS
ooI1HCTOi. B oolpicTe HauMHaeTCsl MPOIECC CIOPOTOHHHM — 0Opa3oBaHHE
MHOXECTBa CIIOPO30HMTOB, KOTOPBIC HAXOJISATCS BHYTPH CIIOP, MOKPBITHIX
o6onoukoit. OOpa3zoBaHUEM CIIOPO30MTOB 3aKAHYMBAECTCS ITUKI AIUKOM-
TUIEKCOB.

Takum 00pa3oM, IMHU30TOHMSA BEIET K YBEJIWYCHUIO YHCIA Mapa3uTOB B
TKaHM XO35MHA, A CIIOPOTOHHUS CHOCOOCTBYET POCTY YHMCIIA MApa3hTOB B
MIEpHOJ UX PACcCENICHHs B BUIE OOLMCT cO cropaMu. OOLKCTHI U CIIOPHI I10-
KPBITHI INIOTHBIMU 000JI0YKaMH, 3aIIHIIAIONIIMH CIIOPO30UTHI OT BHEIIHEH
cpeapl.

B XW3HEHHOM IWIKJIE YaCTH CIOPOBHUKOB IMPOMCXOTUT CMEHA XO35EB.
JIis IPOHUKHOBEHUS B KJICTKH XO35SMHA OHH MMEIOT OCOOBINA aluKaIbHBIH
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KOMILUIEKC OpTraHe/I Ha IEepeIHEM KOHIE Teja, NMPEACTABIIIOMUN CO00M
YIPYTYIO CIUPajb, KOTOpPas NPOHHUKACT B KIETKY XO35HHA MOCIE PACTBOPE-
HUsI 00OJIOUKH ITOM KJIETKH OCOOBIM CEKPETOM, CHHTE3HMPYEMbBIM Mapasu-
TOM.

Tun AnukomImiexkcsl AensaT Ha aBa kmacca: Ilepkuacen (Perkinsea) m
CriopoBuku (Sporozoea). IMeHHO K CITOPOBHKAM OTHOCUTCS OOJIBITHHCTBO
OTACHEHIINX Mapa3uTOB JKUBOTHBIX U YEIOBEKA.

CucreMaTukKa

LapcrBo XXusoTusie (Animalia).

IMoauapcrso Ipocteiimue (Protozoa).

Tun Anukomiuiexcel (Apicomplexa).

Kinace CniopoBuku (Sporozoa).

Otpsn Kokuunuu (Coccidia).

IMomotpsx Diimepun (Eimeriina).

Pon Diimepus (Eimeria).

Buer: siimepust cBunas (Eimeria suis);
siiMepus nunuHapuueckas (Eimeria cylindrical);
sitmepus kposauubs (Eimeria stiedae).

IMoxacemeiictBo M3ocmopsl (Isospora).

Pona Tokcomaszma (Toxoplasma).

Bu Tokcomiasma rouauu Toxoplasma gondii.

Ortpsia [Tupomtaszmsl (Piroplasmida).

Ponx Ba6esus (Babesia).

Pon IMupomasma (Piroplasma).

Pox Hyrrammuas (Nuttallia).

Pon ®pancaunesa (Francaiella).

Otpsn l'emocnopuauu (Haemosporina).

Bun mrasmoanym massipuitaeiid (Plasmodium malariae).

Mopgponozuueckuii 0630p. Ompaod Koxuyuouu (Coccidia). Koxuuaue-
oOpa3Hble — B OCHOBHOM BHYTPHKJICTOYHBIC TapasuThl. Y OOJBIIMHCTBA
MIPOMCXOJUT YepelOBaHKE I10JIOBOrO M Oecriosoro pasMHoxkeHus. Makpo-
rameTa (OKEHCKasl NOJIOBasi TaMeTa, WK SHI0) 00pa3yeTcst HeMOCPEICTBeH-
HO B MpoIlecce pocta raMoHTa (raMeTonuTa) 0e3 neneHus. MUKpOTaMeTh
00pazyroTcst B pe3ysibTaTe MHOTOYUCIICHHBIX JEJIeHUI raMoHTa ¢ 00pazoBa-
HHEM MEIKHX MY)KCKHX TIOJIOBBIX TameT (crepmueB). Hambonee omacHBI
OpencTaBuTeM Tpex MmoAoTpsinoB: Diimepuerbie (Eimeriina), Kpossubie
cnoposuku (Haemosporina) u ITupomasmer (Piroplasmida).
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VY OonbIIMHCTBAa KOKIMIANHM OUH XO34WH, B OpraHU3Me KOTOPOTO IMapa-
3UTBHI Pa3MHOXKAIOTCS MH30roHUeH. CHOPOrOHUs KE MPOTCKACT YaCTHYHO
WJTU TIOJTHOCTHIO BO BHEIIHEW cpenie. Y HEKOTOPhIX KOKIUAMI JBa XO3sMHA:
B [IEPBOM Mapa3UThl Pa3MHOXKAIOTCS OECIOJBIM MYTEM, BO BTOPOM IMPOUC-
XOIMT TIOJIOBOM MPOIIECC M CIIOPOTOHUS.

Muorue BBl Mapa3UTUYECKUX KOKIMAUN u3 poxa Eimeria mpunocst
3HAYUTENBHBIA yIiepd XKMBOTHOBOJACTBY. [lapasuTupys TONBKO Y IIO3BO-
HOYHBIX JKMBOTHBIX, KOKIMIUHM 4Yalle BCEro IOPAXKAKT KPOJIMKOB, ITHI]
pa3HBIX BHIOB, poraThlii cKOT. Ilpn 3TOM Hamboiee moaBEepKEeH 3a00JeBa-
HUIO MOJIOJIHSIK JKMBOTHBIX. KOKIMAMK MapasUTHPYIOT B KICTKaX KUIICY-
HUKA W BBI3BIBAIOT KPOBABBIA IMOHOC, MIPUBOAIIMA K THOEIN OOJbIICH Ya-
CTH MOJIOJTHSIKA. BOJIe3Hb Ha3bIBACTCS KOKIIHAIHO30M.

OcoOwriii ymep6 nanocur Eimeria stiedae, mopakaromias KpoJukoB, B
OpraHM3M KOTOPBIX OOIMCTHI Tapa3uTa MOMANAOT C 3arps3HCHHBIMU KOP-
MOM | BojioW (puc. 8). B kuIiedHrnKe KpOJIMKa W3 OOIMCT BBIXOJAT CIIO-
PO30UTHI, KOTOPHIC BHEAPSIOTCS B KICTKU CTCHOK KHUIICUHHMKA. B 3THX
KJIETKaX KOKIHMIUH PACTyT M Pa3sMHOXKAIOTCS OECHONBIM ITyTEM IIOCpPea-
CTBOM MHOXCCTBEHHOTO JCJCHUS — IIU30TOHUH. JloYepHHEe 0COOM HOCAT
Ha3BaHUE MEPO3OHTOB.

Mepo30uThl U3 MOPaKEHHBIX KJIETOK BBIXOMSAT B MPOCBET KHUIIICYHUKA,
BHEJPSIIOTCS B 3JIOPOBBIE KJIETKH, PACTYT U CHOBA Pa3MHOXKAIOTCS IIH30TO-
uueil. YV E. stiedae pa3BuBaetcs msaTh MOKOJEHHH MepO30UTOB. Toceanss,
mATas, TEHEpalusi MEPO30MTOB B KJIETKAaX KHIIEYHHKA MHpeolOpasyercs B
raMOHTOB. MaKkporaMOHTHI HE JIeNATCS U AT Hadajlo Makporameram (sii-
I[aM), MAKPOTaMOHTHI ITyT€M JEICeHHs 00pa3yloT MHOXKECTBO MOJBIKHBIX
MHKpOTaMeT C IBYMs JKTyTHKaMH (CrepMum). MHUKporaMeThl ITOJBUXHBI U
BBIXOJISIT B TPOCBET KumneyHnKa. OqHa W3 MHKpPOTaMeT MPOHUKAET K MakK-
poramere u Komyaupyet ¢ Heil. [locie komymsaiuu ramMeT 00pa3yercs 3Uro-
Ta. 3Urora MOKpPHIBACTCS MPOYHOIH 00OJIOUKOW M MPEBpAIIacTCs B OOIHCTY,
KOTOpas BBIBOAWUTCSA U3 KUIICYHUKA KPOJIMKA C UCTIPAKHECHUAMUA HAPYXKY.

Bo BHemHe#l cpexe B MPUCYTCTBHH KHCIOPOAA B OOIMCTE MPOXOIUT
MpOoIIeCC CIIOPOTOHUU: CHavajga o0pa3yeTcs YeThIpe CopodiiacTa, KOTOPhIC
MTOKPBIBAIOTCS COOCTBEHHBIMH OOOJIOYKAMH M MPEBPAIIAIOTCS B CIIOPHL.
B kaxmoit ciope GpopmupyeTcs o aBa cropo3outa. [lo okoHUaHHH CIIOPO-
TOHUH CIIOPBI CTAHOBSITCS WHBA3MOHHBIMU. B Kak[o¥l MHBa3MOHHOU OOIH-
CTE COICPIKUTCS MO0 BOCEMb CIIOPO30MTOB. Eciu Takas oommcTa MomasaeT B
KHIICYHUK KPOJIMKA, TO CIIOPO3OUTHI BBIXOJST U3 CIHOPOOJIACTOB M OOIH-
CTHI, HAYMHAsI HOBBIM IUKJI Pa3BUTHA. Bech UK pa3BUTHSA 3TOTO Mapas3ura
3aBepInacTcs 3a 7—8 CyTOK, ¥ €CJIHM HE IMPOHUCXOJNUT OBTOPHOI'O 3apaXKCHHUS,
TO OPTaHU3M KPOJHKa OCBOOOKAAETCS OT KOKIuANNA. IMeHHO moaTOMy Tak
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BaXXHO IMPUHUMATHh MCPBI IO UCKITFOYCHUIO BO3MOKHOCTH HOBTOpHOﬁ HWHBa-
3HUH.

Kpoauvx

Brewnss  cpein

Puc. 8. Iukn pa3sutust siimMepuii: | — nepoe nokosneHue musoronu; Il — Bropoe

nokosieHue mmsoronuy; |11 — tperbe nokonenue mmusoronnu; 1V — rameroronus;

V — crioporonust: 1 — ciopo30uThl; 2 — MOJIOJIOH MIM30HT; 3 — PACTYLIMI IIU30HT
C MHOXXECTBOM s1Jiep; 4 — IIM30HT, pacraBIINiCs Ha MEPO3OUTHI; 5 — pa3BUTHE
MakporameTsl, 6, 6 a — pa3BUTHE MHKPOTAMET; 7 — MUKPOTaMeThI; 8 — OOIHCTA,;

9 — oonucTa, MPUCTYMAKONIas K Coporonuy; 10 — ooucTa ¢ YeThIpbMS
cnopo0acTaMy ¥ OCTaTOYHBIM TeNoM; 11 — pa3BuTHE CrIopo0IacToB;
12 — 3pesbie OOIMCTHI C YETHIPHMS CIIOPaMH, B KaXKJI0H CITOpE MO 1Ba CIIOPO30UTa

Hooompso Kposansie cnoposuxu (Haemosporina) npescrasieH 60Iib-
[IOW TPYMIOW IIUPOKO PACIPOCTPAHEHHBIX BHYTPUKJIETOUYHBIX MApa3’UTOB
KPOBH, YaCTh XM3HEHHOTO IMKJIa KOTOPBIX MPOTEKACT B APUTPOIIMTAX MJIE-
KOMHUTAIONIMX U NTUI. B OTIMYKMe OT KOKIUAUHN, Y KPOBSHBIX CIIOPOBHKOB
CIIOPOTOHHSI HUKOTZIAa HE TPOTEKAET BO BHEIMHEH Cpele, a MPOMCXOIHUT B
OpraHu3Me KPOBOCOCYIIIMX HACEKOMBIX, Yallle KOMapoB, KOTOPBIC OJHOBpE-
MEHHO SIBISIFOTCS W TEPEHOCUYNKAMH TapasuToB. K sTMM mapasuram OTHO-
CHUTCS BO30YIWTENb MAJSPUH, SBISIONIMICS OWYOM HACENCHUS MHOTHX
TPOMMYECKUX U CYOTPOTIMUCCKUX CTPaH.
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B uenoBeke mapa3uTHpPYIOT YeThipe Braa miasmoaus (poa Plasmodium).
JKusHenHblit mukn Manspuitnoro mwiasmoaus (Plasmodium malariae) Tumu-
YeH IS OCTAIBHBIX BHIOB. YeI0BeK 3apaxaercs Ipu yKyce KOMapoM poja
Anopheles, koTopslii B KpOBb YeloBeKa BMECTE CO CIFOHOM BHOCHT CIIO-
PO30HUTOB MaIApUIAHOrO Iwia3Moaus. C TOKOM KPOBU CIIOPO3OMTHI JOCTH-
raloT MeYEeHH, IJIe BHEAPAIOTCS B MAPEHXMMHBIC KIICTKH, IPEBPALIAIOTCS B
[IM30HTOB W JIAIOT IIEPBOE MOKOJICHHE MyTeM IIM30TOHWH. BbImieaive u3
pa3pyIICHHBIX KIETOK IIEYCHH MEPO30HTHI IPOHUKAIOT B KPOBb U BHEIPS-
FOTCSI B OPUTPOLIUTHI, TA€ CHOBA IEIATCSI B MPOIECCE IIM30TOHMK. Boimiea-
e U3 Pa3pyIIeHHBIX 3PUTPOUUTOB Mepo30ouTHl (0Opasyetcst 10-20 mepo-
30UTOB M3 OJHOTO IIM30HTa) CHOBA BHEIPSIOTCS B 3MOPOBBIEC SPUTPOLIUTHI

(puc. 9).
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Puc. 9. Iluki pa3BUTHS MAISIPUIHOTO MIa3MOANS: 1, 2 — CIIOPO3OUTHI, IPOHUKAOIIIE
B KJIETKH KPOBEHOCHBIX COCY/IOB ICYCHH YEI0BEKa; 3, 4 — MEPOTOHMSI, W LIIN30TOHHS
(oOpa3oBaHe MEPO30HTOB); 5 — MPOHUKHOBEHHE MEPO30HTA B IPUTPOLUT; 6-9 — pocT
Mepo3ouTa U Meporouust (mm3oromus); 10 — BEIX0O MEPO30HTOB U3 SPUTPOLIHTA
(manee SpUTPOLUTAPHBIH LUK OBTOpsiercsi); 11, 12 — pa3BuTHE MaKpOraMeToIuTa,
Mukporamerormta; 13 — makporamera; 14 — mukporameronut; 15 — o6pa3oBanue
MHKporamet; 16 — komyisiuus ramet; 17 — 3urota; 18 — ookunera; 19 — npoHUKHOBEHUE
OOKHHETHI 4epe3 CTCHKY JeTyaka komapa; 20 — mpeBpalieHue 0OKUHETHI B OOLUCTY;
21-23 — pocT 0OLKCTHI C 0Opa30BaHUEM CIIOPO30UTOB; 24, 25 — BBIXOJ] CIIOPO30HMTOB
13 OOLMCTHI B reMonuMdy Komapa; 26 — CopO30HThI, IPOHHUKILIE B CIIFOHHBIC JKEIC3bI KOMapa
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ITpoIOKUTENEHOCT OJJHOTO TAla IMU30TOHUU crienupHIHa s KaX-
noro Buma wiasmoaus. Y Pl. malariae mpoMesxyTku MexIy IByMs Tocie-
JIOBATEILHBIMU OECIOJIBIMU Pa3MHOXKEHHUSIMUA COCTABJIIOT 72 Yaca, MO03TO-
My 3a00JIcBaHHE MMOJIYYWIO Ha3BaHHWE 4-THEBHOH JIMXOpaaku. Y Hamboiee
IIAPOKO pacrpocTpaneHHoro Buma Pl.vivax 3ToT MpOMEKYTOK paBeH
48 yacam — 3T0 3-THEBHAs JIMXOPAJIKA.

V PI. falciparum cpok mMexay AByMsi pa3MHOKEHHUSIMHU [IM30TOHUEH CO-
CTaBJISIET TOXKE OKOJIO 48 YacoB, HO MPOMEXKYTKH MEXIy JABYyMs MPHUCTyIa-
MU JIMXOPAJKHU COKpalaTcs 10 24 4acoB M3-3a MepHoJa BHICOKOW TemIe-
paTyphl Tela y OOJBHOTO YeloBeKa (Tporuyveckas jauxopanaka). Eme oaux
BU/JI TIIA3MO/IMs BCTPEUAETCs JIMIib B Tponnueckoit Adpuke — Pl. ovale.

BBIX0/1 MEPO30UTOB M3 SPUTPOLIUTOB COMPOBOXKIACTCS IPUCTYIIAMHU JIH-
XOPAJIKU C MOBBIIICHUEM TEMIIEPATYPhl, TAK KaK BMECTE C MEPO30UTAMH U3
pa3pyIICHHBIX 3PUTPOIKUTOB B KPOBb MOCTYIAIOT MPOJAYKTHl O0MEHa mapa-
3UTOB, BBI3BIBAMOIIME HHTOKCUKAIIMIO OPIraHH3Ma YEI0BEKa.

ITocne HECKONBKUX MHKIOB OECIIONIOr0 Pa3MHOMXKCHHS NIM30TOHUCH Ha-
YMHAETCSI TIOATOTOBKA K MMOJIOBOMY TIpolieccy. BHeIpHBIIHECs] B APUTPOLIH-
ThI MEPO30UTHI JAIOT HAYAI0 TAMOHTAM, a HE IHU30HTaM, KaK MMPU [IH30T0-
Hun. [Ipu 3ToM 00pa3yroTcs qBe TPYIIBI TAMOHTOB: MaKPOTaMOHTBI I MHK-
poramoHThl. JlayibHeIIero pa3BuTHs raMOHTOB B KPOBU YEJIOBEKa HE IpO-
HCXOJINT: YeJIOBEK CTAHOBUTCSI HOCUTEIEM MAJSIPUUHOTO Mapa3uTa.

VY xomapa, HamMBIIETOCS KPOBH OOJILHOTO MallsipHel desloBeKa, B K-
IICYHUKE M3 MaKporaMoHTa (OPMHPYETCsS >KEHCKash Makporamera, a u3
MHUKpPOTAMOHTa 00pa3yeTcsi YeThIpe — BOCEMb MEJIKUX MYKCKHX MHKPOra-
Mert. Ilocne xomynanuu Makpo- U MEKpOTaMeT o0pa3yeTcs MOJBIKHAS 3H-
roTa — OOKHHETA.

OokurHeTa BHEPSCTCS B CTCHKY KHUIIKK KoMapa. B monoctu Tenxa koma-
pa oHa mpeobpa3yeTrcst B OOLKUCTY. B 00IiCTE MPOUCXOAUT MPOLECC CIIOPO-
TOHUU ¢ 00pa3oBaHWEM MHOXECTBa CIOpo30uToB — 10 S00 ocobeii. CTeHkH
OOITUCTHI Pa3pyIIAKTCS, U CIIOPO3OUTHI MONAAIOT B IOJIOCTH Tejla KoMapa,
OTKyJla OHH IIPOHHKAIOT B CIIFOHHBIC JKEJIE3bI H MPOTOKH JKEJIe3.

ITpu yxyce gemoBexa KoMap CO CIFOHOH BBOJAMT B KPOBB Yepe3 X00OTOK
cropo3ouThl. Takum 00pa3oM, B )KU3HCHHOM LUKJIC MAIIPUAHOTO TIa3MO-
Ul OTCYTCTBYIOT CTaJIMM Pa3BHUTHUS, MPOTCKAIOIIWE BO BHEIIHEH cpeqe.
[TosTOMy Ha BceM MPOTSIKSHUH CBOETO Pa3BUTHSI MTAPa3UT HE UMEET CTaIH,
KOTJIa OH TIOKPBIBAETCS 3alIUTHHIMH OOOJIOYKAMH, YTO OTIHYAET €ro OT
KOKLIMJUH.

Massipuist IIUPOKO PACHpOCTpaHEHa Ha MyiaHeTe. Y YeloBeka, O0IbHOro
Massipueid, HaOJIro1aeTCsl MaJOKpOBHEe (aHEMUS), MHTOKCHKAIUS BCETO Op-
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raHu3Ma; 60JIe3Hb COMPOBOXKIACTCS IIPUCTYHAaMHK JTHX0panku. OT KPOBSIHBIX
CIIOPOBHKOB B MUpe MOTHOI0 OoJbliIe JI0ACH, YeM BO BceX BoitHax. Ilepe-
HOCAT MaJisipuio koMapsl poma Anopheles, B ocHoBaoM A. maculipennis.
B EBporme CyIiecTBYIOT IIeCTh BHIOB-IBOHHHUKOB MAISIPUIHOIO KOMapa,
KOTOPBIX paHee 00bEANHSIN B OHH BUI.

KoHTpoabHBIE BONPOCHI

. O0m1as xapaKTepUCTHKA THITA ATTHKOMIUICKCHI.

. Cucremaruka THIa AIMMKOMIIIEKCHL.

. JKu3HeHHbIN IUKII KOKIUIUN HA IPUMEPE KPOJINYbel SiMepuHn.

. Buonorudeckoe 3HaueHHEe MEPOTOHHUH, TAMETOTOHUH U CITOPOTOHHH.
. BunoBas crienupuuHOCTh KOKIIUIHIA.

. 2Ku3HEeHHBIH LUK MATSIPUAHOTO TJIA3MOAUSL.

. OTIIMYATENEHBIC YEPThI UK PA3BUTUS KOKIMIUHN U TUIa3MO/IHUS.

. Mansipusi, CAMIITOMBI 3a00JICBAHHS.

OO LB W —

2. MHOT'OKJIETOUYHBIE (METAZOA)

MHOTOKIIETOYHBIE XapaKTEePU3yIOTCS TeM, YTO X TEJIO COCTOMT M3 MHO-
JKECTBA KJIETOK, BHIMOJHSIOMINX B OpraHu3Me pa3Hble QyHKIMH. B oTnmame
OT KOJIOHHAJIBHBIX MPOCTEHITNX B Te€JIe MHOTOKJIETOYHOTO OpraHu3Ma KIIeT-
ku nuddepeHupoBaHbl MO CTPOSHUIO W 10 (QYHKIWSAM; OHH YTPaTHIH
CBOIO CaMOCTOSTENBHOCTD, SBIISIACH JIMIIh YaCTSIMHU CIOXKHOTO €IMHOTO Op-
ranu3Ma. [1o 3Tol mpUYMHE KIETKW MHOTOKJIETOYHOTO KUBOTHOTO, MPHOO-
pETS. Pa3IMYHOrO POJia CHCIMATIH3AIHI0, HE CIOCOOHBI K HE3aBUCUMOMY
CYIICCTBOBAHHMIO.

JIJ1s )KM3HEHHOTO [UKJIa MHOTOKJICTOYHBIX JKUBOTHBIX XapaKTEPHO CIIOXK-
HOC WHAWBUAYAILHOE Pa3BUTHE — OHTOreHe3. IIpoliecc OHTOreHe3a BKIIIO-
gaeT IpoOJieHre 3WTOTHl Ha MHOXECTBO OJACTOMEPOB C IIOCIEAYIOMIEH
g GepeHIMPOBKON X Ha 3apOBIIIEBEIE IUCTKH M 3a9aTKH OPraHoB, pa3-
BHTHE, POCT U 00pa30BaHKE B3POCIOTO OpraHMW3Ma. YBEIHUYCHHE pPa3MEpOB
TeJla MHOTOKJICTOYHBIX [0 OTHOIICHHUIO K WX MOBEPXHOCTH CIIOCOOCTBOBAJIO
YCIIO)KHEHHIO TTPOIECCOB OOMEHa BEIIECTB, YTO, B CBOIO OYepes, odecre-
YIJI0 MHOTOKJICTOYHBIM JKUBOTHBIM YCTOMYMBOCTH JKM3HEHHBIX IIPOIECCOB
U CIIOCOOCTBOBAIIO MPOJICHHUIO UX XKU3HHU.

BONBIIMHCTBO YYEHBIX CUUTAIOT, YTO MHOT'OKJICTOYHBIC MPOU3OILIA OT
Protozoa. B mpenenax Protozoa mpocrnexuBaeTcs TEHIEHLHMs mepexoda K
MHOTOKJIICTOYHOCTH. B 0oTHenbHBIX ciiydasx y Protozoa Habmogaercs naxe
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MHOTOKJICTOYHOCTh OTHENbHBIX (a3 passutus (Muxcocrmopumuu). CTpyk-
TypHBbIC KOMIIOHEHTHI KICTOK Protozoa WICHTUYHBI TaKOBBIM KICTOK
Metazoa. BaxxHoe 3HaueHHEe B PEIICHUH BOIPOCA O MPOUCXOKICHUH MHO-
TOKJICTOYHBIX MHOTHE HCCIICJOBATEIH MPHUIIHCHIBAIOT KOJIOHHAIBHBIM TIPO-
creifimmm, Hanpumep VOIVOX, y KOTOPOTO MMEIOTCS KIIETKH IBYX THIIOB —
COMATUYCCKHUE U MOJIOBEIC.

Eme B 1874 1. D. I'ekkenb yTBEp)KAall, 9TO MPEAKOM MHOTOKJIETOYHBIX
OblIa MIAPOBUAHAS KOJOHHS KAaKOTO-TO MPOCTEHIIEero W 4To B Ipolecce
sBoonuK ((PUIOreHe3a) 3a CYCT BISTYMBAHUS OJHOW IOJIOBUHEI IIapa MOT-
Jla BO3HUKHYTH MEPBUYHASI KHIIICYHAS MOJOCTh W MEPBHYHBINA poT. Takoii
yKe JBYXCIIOWHBIA OPTaHU3M IUIaBajl C TIOMOIIBIO )KTYTHKOB, PA3MHOKAJICS
MIOJIOBBIM ITyTEM M BIIOCIICJICTBUH CTAJl IPEIKOM MHOTOKJICTOYHBIX.

CyIecTByeT MHOXKECTBO APYTHX TEOPUH, HO OOMbIIAs YacTh UX CXO-
JIUTCS B OJHOM: OTAAJICHHBIMU IPEIKAMU MHOTOKICTOYHBIX KHBOTHBIX
OBbLTH KOJIOHUAJIbHBIE TIPOCTEHIIINE OPTaHU3MBI.

2.1. Tun I'y6xu (Spondia)

O0mas xapaKTepucTHKA

I'yOxu mpencTaBiIsAloT cOO0H NMPUMHTHBHBIX MHOTOKJIETOYHBIX JKHBOT-
HBIX, BELYLIUX MPUKPEIICHHBIH 00pa3 KM3HH. DTH KHUBOTHBIE CBOMM OC-
HOBaHHEM NPHUKPEIUISIOTCS K ITOJBOIHBIM IIPEIMeTaM, a yCTheM 0OpalleHbI
kBepxy. ®opma Tema ry0ox pasHOoOpazHa: MOTYT MMETh BHJ HapOCTOB,
BETOYEK, OOKAJIOB M IIp. ITO ONMHOYHBIC, HO Yallle KOJOHHWAJIBHBIC KHUBOT-
Hble. OpraHsl ¥ TKAaHN Y HUX cJ1a00 BBIPaKCHBI.

Knerxu Tena ry6ox auddepeHnnpoBaHsl 1 UMEIOT TCHACHINIO K 00pa-
30BaHHIO TKaHEH. Teno ryboK COCTOMT M3 ABYX KIICTOYHBIX CIIOCB: HApyXkK-
HOTO, COCTOSIIEr0 W3 IUIOCKHX JIUTENHANbHBIX KIETOK, H BHYTPEHHETO,
COCTOSIIIETO U3 BOPOTHHYKOBBIX KIIETOK — XOaHOLMTOB. Mex Iy Hapy>KHbIM
U BHYTPEHHUM CJIOSIMH KJIETOK DPAacIlOiaraeTcsi CTYIEHHCTOE BELIECTBO —
Me30TJIesl ¢ PA3IUYHBIMU KJICTOYHBIMH dJIEMEHTaMH. Y OOJbLIIMHCTBA I'yOOK
HUMECTCs CKECJICT, COCTOHIHPIFI 13 OTACJIbHBIX 3JICMCHTOB — CIIUKYJI U OpraHu-
YECKOT'0 BEILIEeCTBA CIIOHIHHA.

Cucremarnka
Lapcreo XKusotuste (Animalia).
IMoauapcTeo Muorokierounsie (Metazoa).

Tun I'yoxu (Porifera, s. Spongia).
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Kiacc UsBectkosrie ryoku (Calcispongiae).

Bun cukon (Sycon sp.).

Kunacc Crexnsinasie ryoku (Hyalospongiae).

Bun xopsunka Benepsr (Euplectella aspergillum).
Kinace O6bikHOBeHHBIE IyOKH (Demospongiae).
Bun 6agsra (Spongilla lacustris).

Mopdgponozuueckuit 0630p. 'yOkv — BOAHBIE CUISIYNE MHOTOKIIETOUHBIC
KHMBOTHBIC, OOWTAIONINE B OCHOBHOM B MOPSIX, HO €CTb M HMPECHOBOJIHBIE
BuIbl. OOBIYHO OHU WMEIOT (OopMy MEIIKa WM TIyOoKoro Ookaia, KOTo-
PBI CBOMM OCHOBaHMEM NPHKPEIIIEH K CyOCTpaTy, a OTBEpCTUEM OOparlieH
BBepx. [IoMHMO 3TOrO OTBEpCTHS (YCThS) CTCHKH T'YOKH NMPOHHM3aHBI MHO-
TOYMCIICHHBIMH TOHYANIINMH ITIOPaMH ¥ KaHAJIAMU.

Pa3meps! ry0ok 04eHb pa3HOOOPA3HBI: €CTh KapJIMKOBbIE T'YOKH JUTMHOW
HECKOJIbKO MMJUIMIMETPOB M T'yOKH-TMTaHThl 10 1 M U Oojiee B BBICOTY.
MHorue U3 HHUX SIPKO OKpallleHbl B KOPUYHEBBIH, KENThIH, 3eJIeHbIH, Kpac-
HBII 1 (pUONeTOBBIN 11BeTa. BOJIBIIMHCTBO I'yOOK — KOJIOHHAIBHBIE (JOPMBI,
JIMIIb HEMHOTHE SABJISIIOTCS. OIMHOYHBIMH.

['yOku — ABYXCIOWHBIE KMBOTHBIC: HApY)XHBIM CIOH — MNHHAKoJAepMa,
BHYTPEHHUIN — X0aHOAEpMa. MeXy HUMH PacIlONIOKEH CION HEKJIETOYHOTO
CTYJICHHUCTOT'O BEIIECTBA — ME30TJIEs C pa3OpOCaHHBIMHU B HEH KiieTkamu. Me-
30TJIesl COACPXKUT KIIETKH aMeOOIHTHI, MMeromune HearddepeHmpoBaHHBIN
XapakTep M CIIOCOOHBIE IIPEBpAlIaThCsl B KIIETKHU-CKENETOOOpa30BaTEIH,
KEHCKHE M MYKCKHE TaMEThl, COKPATHTCIIbHBIE W ITMIMEHTHBIC KIICTKH.
HapyxHbiii ciioif 00pa3oBaH IJIOCKUMH 3KTOJCPMAJbHBIME KIICTKAMH,
BHYTPEHHHUI — BOPOTHUYKOBBIMH KJIETKAMU — XOaHOLIUTAMH, M3 CBOOOIHO-
IO KOHI[Aa KOTOPBIX TOPYMUT JUIMHHBIN JKI'YTHK, CIIOCOOHBII JBUrathcsi. Bee
9TH KJIETKH UMEIOT OTPOMHOE 3HAUCHHUE JUIs )KU3HH T'YOOK.

CkeneT coOCTOUT U3 MUHEPAJIILHOTO BEIIECTBA: MM YITIEKUCIION U3BecTH,
WJIH KpeMHe3eMa, UM OPraHH4eCcKOTo BellleCTBa CIIOHTHHA.

ITuratoTest TyOKM B3BELICHHBIMH B BOJIE MEJIKMMH YacTHLAMH OpPTaHH-
YECKHX BEIIEeCTB M Pa3IMYHBIMH MHUKpOOpTaHH3MaMmH. YacTHIBI MUIIK C
TOKOM BOJBI NTOMAJAI0T B KaHAJBI B CTCHKAaX Teja T'yOKH, 34eCh OHH 3aXBa-
TBIBAIOTCS OCOOBIMH BOPOTHHYKOBBIMHU JKI'YTHKOBBIMH KJIETKaMH M Tepe-
JafoTcs aMe0OBHUIHBIM KJIETKaM, KOTOPBIE HAaXOAATCA B MEKKIETOUYHOM
IpoCTpaHcTBe. BHYTpH 3THX KIIETOK INEpeBapHBAOTCS ITUILEBBIC YaCTHIIBL.
HenepeBapenHsle OCTaTKH C TOKOM BOJBI BBIHOCSATCS M3 HHX B IIOJIOCTh
tena. Takoi crmocoO MUTaHUS Ha3bIBaeTCS OMOQUIBTpAINel, a TYOKH, CO-
OTBETCTBEHHO, SBIIIOTCS OmogmipTpaTopaMu. Menkas ry0ka crmocoOHa
OUYUCTUTH 3a CYTKU 3 J1 3aMyTHEHHOH BoJbl. HenpephIBHBIN TOK BOJIBI Uepes
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TeJI0 TYOOK MPUHOCHUT MM KHUCIIOPOJ, CIIOCOOCTBYET yNAJICHHUIO MPOLYKTOB
quccuMmianun. [losocts ryOOK Has3bIBaeTCsl NaparacTpalbHOW M CITY>KUT
TOJIBKO JUTA TIPOXOXKICHUS BOJBI. B Hel muina He HAaKaIlIMBaeTCA M HE Ie-
peBapHuBaeTCsi, CIEA0BATENBHO, NMUILEBAPEHUE Yy T'YOOK BHYTPHKIIETOYHOE.
B cBsi3u ¢ 3TUM I'yOKH UTPAIOT BasKHYIO POJIb B IIPOIECCAX OYUILEHHUS TIpec-
HBIX BOJJOEMOB OT THHIOIIMX OPraHMYECKHUX OCTaTKOB, OAKTEpUH W IJIaHK-
TOHHBIX OPTaHU3MOB.

I'yOkn pa3mHOXaroTCsl OECIONBIM M IOJIOBBIM criocobamu. becrornoe
Pa3sMHOKEHHE MPOMCXOAUT MyTeM NOYKoBaHWs. Ha moBepxHOCTH TI'yOKH
nosiBsgeTcs Oyrop. OH TOCTENIEHHO PacTeT, a 3aTe€M II0YKa OTAENAETCS OT
MaTEepPHHCKOTO OPraHU3Ma M MEPEXOJUT K CaMOCTOATENLHOH ku3HH. Ilon-
HOCTBIO TIOYKA OTAEIACTCS PENKO; OOBIYHO IOYEPHHE OCOOM COXPaHSIOT
CBSI3b C MAaTEPUHCKOH, M TAKMM 00pa3oM BO3HHUKAIOT KOJIOHHHU. OTAenbHbIE
0CO0H CIIMBAIOTCS MEXKITy COOOM.

Bbnaromaps nmpocrore opraHusanuy ryOkn o0NamaloT YHHUKaJIbHOW CIO-
COOHOCTBIO K pEreHepalMy, T.€. BOCCTAHOBICHUIO yTPauyeHHbIX 4YacTel
Tena.

B Hacrosiiee Bpemst n3BecTHO 0k0i10 10 ThIC. BUAOB I'y0OK, U3 HUX OKO-
10 50 — npecHOBO/IHBIE. B apKTHUECKHUX U NaJbHEBOCTOYHBIX MOPSIX OOHTA-
et okoso 350 BumoB (puc. 10). Haubosbiee pasHoodpasue ryooK BeTpeda-
€TCcsl B TEIIbIX TPOIMYECKUX pailoHax Muposoro oxeana. Ha nne mopeit
TYOKH OOWTAIOT Ha pa3MUYHON TIyOMHE. BONBIIMHCTBO BHIOB — CpaBHH-
TEJIBHO MEJNKOBOJAHBIC (OpMBI, obnTaromue Ha Tayomne 400-500 m. [my6-
ke 1500 M TyOKH BCTpEedaroTcsi OYEHb PEIKO, XOTS MX HAXOIWIN JaXKe Ha
JTHE CaMBIX TITyOOKMX OK€aHW4ecKuX BrnaanH (1o 11 xm).

a 7]

Puc. 10. I'yOku: a — npecHoBoHas ry0ka (6amsra); 6 — Mopckas ryoka
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ITo cocTaBy M CTPOCHHIO CKeJleTa TyOKH ITOJpa3/elsioT Ha TPH KJlacca:
N3BECTKOBBIE, CTEKJISIHHBIE U OOBIKHOBEHHBIE.

[IpakTnyeckoe 3HaUeHHE T'YOOK HEBEIHKO. TyajeTHele TyOKd — OOH-
TaTeJIH IOXKHBIX MOpPEH, )KUBYT B HETJIyOOKHX MECTaX Ha KaMHSX, CKajax.
B MenunuHe OHHM UCTIONB3YIOTCS A1 U3TOTOBJICHUS TAMIIOHOB, A TAKKe KaK
IM(OBOYHBINA M MOJIMPOBOYHBIA MaTepHall B Pa3IUYHBIX MPOU3BOJICTBAX.
[IpecnoBoanas ryoka — Oamsara, oOUTaeT B 03epax, peKax, Ipyaax, BCTpeya-
eTcsl Ha KaMHsIX, ckaylaX. CyIIeHyro U pacTepTyio B IOPOLIOK Oajsry mpu-
MEHSIOT KaK CPEACTBO HApOJIHOW MEIULMHEI IPH peBMaTH3Me, ymubax, u3
Hee U3rOTaBIMBAIOT HEKOTOPIE TOMEOIIATHIECKHE TPenapaThl.

Ha npecHOBOAHBIX T'yOKax MOTYT XHThb JHYUHKH Py4eHHHKOB U HEKO-
TOPBLIX APYIrUX HACCKOMBIX, a TAKKC JTUYUHKH BOJAAHBIX Knemeﬁ. DTU XKU-
BOTHBIC YaCTHYHO HCIIONB3YIOT I'yOoK B mumly. KosoHnn Mopckux rybok
CITy’)KaT MECTOM TOCEJICHHSI CaMbIX Pa3HBIX OPraHU3MOB — KOJIBYATBIX Yep-
Beii, pak0OOpa3HBIX, UIIIOKOKKX. ['yOKH 4acTo MOCENAIOTCS Ha APYTUX KHU-
BOTHBIX, HAIIPUMEP, Ha aHIKpe KpaboB, pAKOBUHAX MOJIIFOCKOB.

KO]—[TpO.]'[beIe BOIIPOCHI

1. OOwas xapakTepHuCTHKa I'yOoK.

2. Cucremaruka ry0oxk.

3. OcobennocTr MOp(HoIOruu ryoox.

4. PazmHOXeHHE TYOOK.

5. 3HaueHue ryOOK B IPUPOJIE U JKM3HH YEJIOBEKA.

2.2. Tun KumeuynonosocrtHelie (Cnidaria)
O0mas xapaKkTepuCTHKA

Tun o6wenunsieT Oonee 10 ThIC. BUIOB IPUMHUTHUBHBIX MHOTOKJICTOYHBIX
KUBOTHBIX, BEAYIINX HCKIIOYUTEIEHO BOIHBIN 00pa3 )KU3HU U OOMTAOIITIX
B OCHOBHOM B MOpsx. YacTe M3 HUX BeleT CBOOOJHOIUIABAIONINI 00pa3
KI3HH, IPYTHE — CUATINN U TPUKPETTICHHBIA KO THY.

KuieuHomnonocTHeIM CBOMCTBEHHA pajlalibHAsi CUMMETPHS, YTO CBsI3a-
HO C X 00pa30M XU3HU. Y CHISIYUX (POPM OJUH IOJIFOC TeIa OOBIYHO CITy-
XKUT JUIS IPUKPEIUICHHUS K cyOCcTpary, Ha IPYTroM — UMeeTcs poT. KummedHo-
MOJIOCTHBIC — JIBYXCJIOMHBIC )KUBOTHBIC: Y HUX (POPMHPYIOTCS TOJBKO IIBa
3apOJBIIIEBEIX JINCTKA — SKTOJIEpMa U 3HTOAepMa. MexX Ty HUMH HaXOJAHUTCS
Me30ruies, KOTopasi y OJHUX IpeACTaBUTEIeH MMeeT BUJ IUIACTHHKH, a y
IPYTHX — 3TO OONbIIas Macca CTYICHHUCTOTO BEIIECTBA.
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Teno KWIIEYHONONOCTHBIX HMEET BHJ OTKPBITOTO Ha OJHOM KOHIE
Melka. B ero kumedHo# (racTpanbHOM) MOJIOCTH, BBICTIAHHON KIIETKaMu
SHTOJEPMBI, NMPOUCXOANT IepeBapuBaHue MUIMU. OTBEPCTHE CITYKUT IS
KHIIEYHOMOJIOCTHBIX PTOM, OHO OKPY>KEHO BEHIIOM II{ynajell, TOMOTatoLIIX
3aXBaThIBaTh YACTHIB MHUIIH. AHAIBHOE OTBEPCTUE OTCYTCTBYET, a HETEpe-
BapeHHbIE OCTATKH MHUIIM BBIOPACHIBAIOTCS Yyepe3 poToBoe oTBepcTHe. CBO-
001HOXKUBYIIHE (POPMBI UMEIOT YIIOMIEHHOE TEJI0. DTO MEIy3bl, KOTOPHIS
AaKTUBHO U MACCUBHO C TEUEHHUSIMU MEpEABHUraroTcsl B BOAHOH cpene. Teno
MeJy3 UMEET BHJ MPO3PAvyHOTo CTYAECHHCTOTO 30HTHKA.

JIJIst KNIIEYHONIOIOCTHBIX XapaKTEepPHO HAINYHE CTPEKATEIbHbBIX KIETOK,
CITy’KalluX JUIsl 1OOBIBAHMS ITUIIN Y 3AIIUTHIL.

Pa3MHOXAIOTCSl KMILEYHOIOJIOCTHBIE OECIONBIM (ITOYKOBAaHHEM) U II0-
JIOBBIM TIyTeM. Y MHOTHX (popM mpu 3TOM HaOmomaeTcs 4epejoBaHUE I10-
KOJICHHH: O€ecIoiioe MOKOJICHUE MTOJIMIIOB CMEHSIETCS IOJIOBBIM ITOKOJICHHEM
Menys3.

CucremMaTukKa

LapcrBo XXusotusie (Animalia).

IMoauapcreo Muoroknerounsie (Metazoa).

Tun Kumeunononocrasie (Coelenterata).

Moarun Crpekaromue (Cnidaria).

Kiacc 'uapounnsie (Hydrozoa).

IMoakiace T'ugpouast (Hydroidea).

Otpsin Tupper (Hydrida).

Bunsl: ruapa oosikaoBeHHast (Hydra vulgaris);
ruapa 3enenas (Chlorogidra viridissima);
ruapa anuHHOcTeOenpuaTas (Pelmatohydra oligactis).

Otpsn Duppouns: (Leptolida).

Bun ruapoun o6enus (Obelia sp.).

Kiacc Cundounnnsie (Scyphozoa).

Otpsa Auckomenyssl (Semaeostomeae).

Bun aypenus ymacras (Aurelia aurita).

Otpsn Kopuepotsie meay3ssi (Rhizostomeae).

Bun kopuepot (Rhizosltoma pulmo).

Otpsn CraBpomenyssl (Stauromedusae).

Bun nmrouepHapus (Lucernaria complanata).

Kiacc Kopamiossie moaumst (Anthozoa).

IMoakiacce lectunyuesie kopamisl (Hexacorallia).

Otpsn Axruauu (Actiniaria).
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Bun xonckas aktunaus (Actinia equina).
Otpsin Maapenopossie kopauisl (Madreporaria).
Bunsl: akporopa (Acropora sp.);

mosrosuk (Diploria sp.);

kopamn-rpu6 (Fungia sp.).

Knace T'uaponausie (Hydrozoa)

Mopdgponozuueckuit 0630p. Knacc I'maponanable — 3TO HU3IIMHA Kiacc
KHUIICYHOTIOIOCTHBIX, COCTOSIIIMMA IPUMEPHO 13 4 ThIC. BUAOB. [ mapougHsie
[PEICTABICHBI Pa3HOOOPa3HBIMH OAWHOYHBIMU U KOJOHHAIBHBIMA (hopMa-
MM, HACEISIIONIMMI MPEUMYIIECTBEHHO MOpPsI M OKeaHbl. VIMeroTcs u mpec-
HOBOJIHBIC MPEICTABUTEIIH.

Haunbosee THMHYHBIME [T MPECHBIX BOJ SBIISIOTCS Pa3UYHBIC BHIbI
ruap (Hydra), Beayuie oanHouHbIH 00pa3 sxu3HU monuma (puc. 11).

Puc. 11. IlpecHoBOAHAs THIpa: @ — BHELIHUH BUA; 6 — cXeMa CTpOeHus: 1 — skroaepma;
2 — sHTOAEpMA; 3 — Me3oruies; 4 — poT; 5 — mynanblie; 6 — mo4ka; 7 — KMIIEYHAas [OJI0CTh;
8 — moyomBa

I'mapsl — 3TO HeOOJbIINE )KUBOTHBIE BBICOTON 1—2 CM C pacIIMpEHHBIM
OCHOBaHHMEM, Ha KOTOPOM OHHM yJIepKHUBaroTcsi Ha cyoctpare. PoroBoe oT-
BEPCTHE OKPYKEHO BEHYMKOM M3 6—12 miymanern, a Oojiee IIMPOKOE TEJIO
NepexouT B credenb. Me3oriies UMeeT BUJI TOHKOH ONOPHOW IUIACTHUHKH.
W3 mpoMeKyTOUHBIX KIETOK NPH HEOOXOIUMOCTH (POPMHUPYIOTCS MOJIOBIE,
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CTpeKaTeNIbHbIe W Jpyrue KieTku. HepBHas cuctema THAPHI UMeEeT Iud-
(Gy3HBII XapakTep, XOTs BOKPYT PTa M HA MOJOIIBE HAXOIATCS HEOOJbIINE
CKOIUICHHSI HEPBHBIX KJIETOK.

OOHTAIOT THAPHI B MPECHBIX BOJOEMAaX CO CTOSYCH I MAJIOIOIBHK-
HOM BO#OH. ['MIpbl MOTYT MEIUIEHHO INEPEIBUraThCs 32 CUET CKOJIbXECHMS
TIOJIOIIBEI IO CYOCTPaTy WM «KYBBIpKAaHHEM». [IMTaroTCS MEIKUMH paKo-
00pa3HBIMH, WH(PY30pUSIMH, KOJOBpPATKAMU U JPYIMMH IUIAHKTOHHBIMHU
KHBOTHBIMH, YIIaBIMBas JOOBIYY OIyMaNbIIaMH, BOOPY)KCHHBIMH CTpeKa-
TEIbHBIMU KIIETKaAMHU.

PaSMHO)KaIOTCﬂ Fl/I[lpOl/I[lHI)Ie IIOYKOBAHUECM U IIOJIOBBIM HyTeM. le/l-
MEPHO Ha CEpEJUHE Tella TUAPHI UMEETCs NOsIC IOYKoBaHus. [JJouepHue op-
TaHW3MBI OTIIOYKOBEIBAIOTCS M HAYMHAIOT CAMOCTOSTEIHHYIO KI3Hb B TeUe-
Hue Bcero Jieta. OCeHbIO THAPHI Pa3MHOXKAIOTCS MOJIOBBIM TyTeM. Ha mo-
BerHOCTI/I TEJ1a MOSABIISAKOTCA OCO6I)IC BbIHyKJ'lOCTH: HECKOJIBKO CCMCHHHNKOB
WIH OIWH-ABA SUYHUKA, B KaXKJOM H3 KOTOPHIX 00pa3yercs TOJNBKO OJHA
sinekneTka. [uapbl pasensHomnoibie, Ho ecTh 1 repmadpoanTsl. CriepMun
BBIXOJSIT B BOJLy U IPOHUKAIOT B AUIIEKIETKY IPYTOi 0COOH.

I'unper cIocOOHEI K pereHepanuy, JaKe U3 YacTH Tella BOCCTaHABIIMBA-
€TCsI BECh OPTaHM3M.

Kaace Cuudonannie (Scyphozoa)

Mopdghonozuueckuii 0630p. Knacc Cundouasie, HACUUTHIBAIOIINN OKO-
70 200 BHIOB, IpeACTaBIeH KPYIHBIMH M MEJIKHMH MOPCKHIMH MeIy3aMH.
Bospinasi yacTe MX KHU3HEHHOTO LHUKJIA MPOXOJUT B (hOpME IIIaBAIOIIUX
Meny3 (HemHorue (Gopmbl BeoyT NPUKPEIUICHHBIH 00pa3 >Ku3HN); (asza 1mo-
JIMIa KPaTKOBPEMEHHA WIIM MOKET OTCYTCTBOBaTh. Teno crudOouIHBIX Me-
Iy3 uMeeT (popMy 30HTa, Kymoina u T. 1. (puc. 12). CtpoeHne HEpBHOH, My-
CKYJIbHOW W IHIIEBapUTENBHOW CHCTEM Yy 3THX Mexny3 Oojee CIOXHOE.
B me3oriee kymnosia IMEIOTCSI MBIILICUHbIE BOJIOKHA, 00ECTIEYHBAIOIINE CKa-
THE KYyIOJa.

Kumieynasi moyiocTb MMeEET paauaibHBIC CKIAJKH U paaualibHble KaHa-
JIBI, BNAJAIONIUC B KOJBICBOM KaHan. l[eHTpanbHON YacThIO MHIICBAPH-
TEJILHOTO amiapara SIBISETCS JKeNYIOK, OT KOTOPOro OTXOAUT OOJIbIoe
YHCIIO Pa3BETBICHHBIX KAHAJBIIEB, BHIMOJIHSAIOMNX QYHKIMU MEepeHoca IH-
TaTEJIbHBIX BEILECTB B TEJIEC MEAY3.

[TpeapoToBbIE JIONACTH UMEIOT MHOTOUYHCIICHHBIE OCS3aTeNIbHbIC U CTPEe-
KaTenbHbIe KIeTKH. [10 Kpar 30HTHKA PACIIOJIOKEHbI CKOIUICHHS HEPBHBIX
KJICTOK — TaHTJINH.
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a 6

Puc. 12. Cundounnas Menysa: a — BHEIIHHI BUI], O — CXeMa CTPOCHHS Mey3bl
(mpozmonbHBIi pazpes): 1 — skronepma; 2 — Me3oriies; 3 — SHToAEpMa; 4 — KHIIeUHas
HOJIOCTB; 5 — MoJI0Bast xene3a; 6 — ynansiie; 7 — pOTOBOH cTebenek

Opratbl 4yBCTB COCPEJOTOUYCHBI B YKOPOUCHHBIX IIIyHaIbLAX — POMATHSIX.

B GonpuinHCTBE CBOEM MEAy3bl pa3feibHOmoubie. [100BbIe MPOLYKTHI
00pasyroTcsl B SHTOZIEPME: MOJIOBBIC JKEJIE3bl HAXOMASATCS B CTEHKAX Key/-
ka. [ToNoBbIe KIETKH BBIXOJAT Y€pe3 POT B BOAY, /i€ MPOUCXOAUT KOIYJIs-
LUsI MYXKCKHX M JKEHCKHX rameT. VI3 OIuto0TBOPEHHBIX SIHIl Pa3BUBAIOTCS
MHKPOCKOIIUYECKUX Pa3MEpOB JTMYMHKH — IUTaHynabl. OHU IUIABAIOT C T0-
MOIIBI0 PECHUYEK, 3aTeM OIYCKAIOTCS Ha JHO, MPUKPEIUIIOTCS K cyOcTpa-
Ty W NPEBPAIlAOTCS B MEJKHE OJMHOYHBIC MOJHUIMBI OOKATOBUAHOM (op-
MBI — ciubucToMsl. [To Mepe pocta CHUPHUCTOMBI Ha €€ Telie MOSIBISIOTCS
MOTIEpEeYHbIE MEPETSHKKH, JeNs TOJIMI Ha sl JTUCKOB — Meny3 (3dup).
Kaxnast adupa oraensiercst oT cuudUCTOMBI, pacTeT W IpeBpamaeTcs B
CBOOOHOILIABAMOIIYI0 B3pOCIYI0 Meay3y. Takum o0pa3oMm, pa3BUTHE
ciuOUHBIX MEIy3 He MPsAMOE, a MPOMCXOMUT 4Yepe3 CTAIAUU IUIAHYIIBI,
CI(UCTOMBI U CTPOOHIIBI.

Knace Kopamiobie momunsi (Anthozoa)

Mopdgponozuueckuit 0630p. Knacc Kopannosele noauns! BKIIOUACT OA-
HY W3 JIPEBHEWIINX TPYMI MOPCKHX JKHBOTHBIX — IIOJIUIIBI, KOTOPbIE HE
TOJILKO TPEBOCXOJISIT TUAPOUTHBIX ITOJIMIIOB 110 pa3MepaM, HO U OTIHYAIOT-
cs Ooyiee CIIOXHBIM CTPOCHHEM. DTO OJWHOYHBIC WM OOJBIICH YacThIO
KOJIOHHAJIBHBIC MOJIUIIBI, OJHON M3 OCOOCHHOCTEH KOTOPBIX SIBISICTCS OT-
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CYTCTBHE B )KM3HEHHOM IIMKIIC CTAJUH MEIy3bl, T. €. Y HUX HET uepe/ioBa-
HUS TIOKOJICHMH. DTO Hamboyiee KPYIHBIA KIACC KHUIICYHOMOJIOCTHBIX,
BKITIOYAONTHI Oojiee 6 THIC. BHIOB, OOMTAIONINX B TEIUIBIX TPOIHYECKIX
MopsIX ¢ Temneparypoii Boasl He Hike 20 °C Ha riryoune 10 50 M.

PoroBoe oTBepcTHE KOPAUIOBBIX MOJHUIIOB OKPYXEHO BEHYMKOM IIyIa-
JIell, YUCIIO0 KOTOPBIX Y OJHHUX ITOJIUIIOB PABHO BOCHMHU (BOCBMUITYyYEBbIE KO-
paJLIBI), y IPYTUX — MECTH (MIECTUIYIECBBIC KOPAJUIBbI), HO Y KPYIHBIX (Gopm
9TO TPABUIIO MOXKET HE COOIOIaThCS.

[Mumespie yacTUIBI Yepe3 POT TMOMANAIOT CHAa4ala B CIUTIOLMICHHYIO C
OOKOB IKTOJICPMANILHYIO TJIOTKY, @ OTTYJa — B XOPOIIO Pa3BUTYIO C Iepe-
ropojkamMu (CernTaMu) KHUIICYHYIO IMOJIOCTh. UHCIO TMEeperopoloK MOXKET
OBITH OO BOCEMB, JTUOO MIECTh — KPATHO YUCIY HIynaiel. B rimotke ecth
KJIETKH C JUIMHHBIMH PECHHUYKaMH, KOTOpbIE HEIPEPBIBHO TOHSAT BOIY
BHYTPb TacTPaJIbHOI IIOJIOCTH IIOJIMIMA, OTKyJa Ta BBIBOAUTCS HAPYKY.
Tak obecrieunBaeTCs MOCTOSHHAS CMEHA BOJBL.

VY KOJIOHHAJIBHBIX MOJIUIIOB MOIIHBIH CKEJIET Yallle BCero MpPEeACTaBICH
YIJIEKUCIIBIME COJISIMH, PEXKE — POroBbIM BelllecTBOM. CKeJleT MOXKET ObITh
HApPY>KHBIM WM BHYTPECHHUM.

Kopamnossie momnwrmsl (puc. 13) pa3MHOXKArOTCs OSCIIONBIM M TOJOBBIM
mytem. Beayiue oauHOUHBIA 00pa3 KU3HUA AKTHHUHU WHOTA PA3MHOKAOTCS
JICTICHACM, Y KOJIOHWANIbHBIX BHJIOB HaOJIOMaeTcsi moykoBaHue. [l0JIOBEIC
JKene3bl POPMUPYIOTCS B MEPETOPOAKAX MEXKAY SHTOACPMOW M ME30rieei.
CriepMUH BBIXOJIAT Yepe3 POTOBOE OTBEPCTHE HAPYKY U Yepe3 POT MPOHHUKA-
10T B TaCTPAJIbHYIO MOJIOCTh )KEHCKON 0COOH, T/Ie U IPOUCXOIHUT OTLIOOTBO-
penue. Y HeKOTOpbIX (OpM OIJION0TBOPEHHE HapyKHOe. PazBuTHe mpoucxo-
JIT ¢ MeTaMOP(O30M: M3 3UTOTHI Pa3BUBACTCS IUIABAIOIIAS JINYUHKA — I1a-
HYyJIa, KOTOpasi IPUKPEIUISETCS K CyOCTpaTy U JaeT Havyaio HOBOMY IOJIHUILY.

Puc. 13. KopanioBble nonumbl

50



AXTHHUHM — OJWHOYHBIC MIECTHIYYEBBIC SPKO OKPAIICHHBIC IOJIHIIBI,
JuIIeHHbIe ckeseTa. OHM MOTYT MEIIEHHO INEPEABUTaThCS C MOMOIIBIO
MYCKYJIMCTOH MOJOIIBBI. AKTHHUHM OYEHb YYBCTBUTEJIBHBI K Pa3JpakeHH-
SIM, CHJIBHO COKpAIL[AIOTCsl, IpeBpamasch B HEOOJIbIIONH KOMOK. DTO XHII-
HUKH, TIATAIOLINECS] PaKOOOpa3HBIMH, MOJUIIOCKAMH M APYTMMH KPYHHBIMU
KMBOTHBIMH, KOTOPBIX OHH 3aXBaThIBAIOT LIyHaJbLIAMH, ApAIU3ys CTpeKa-
TEJIbHBIMH HUTSIMH.

B Tponmkax mmpoxo pacnpocTpaHeHs! prooOpa3yrone MaapernopoBbe
LIECTUJIY4YEBBIE KOpaJUIbl, XapaKTEePU3YIOIIUECs KPYIHBIMH pa3MepamH —
6onee 4 M BoicoTOl. KopaiutoBbie pudbl ciry>xaT MECToM OOMUTaHMsI MHOTHX
MOPCKHX OpraHn3MoB. JKHBOTHBIE M pacTeHHS B KOPAJUIOBEIX prdax odpa-
3YIOT cBoeoOpazHoe coodmecTBo (OHOIeH03) puda.

Pudsl ycioBHO monpasnensioT Ha TpH THIA: OeperoBble, OaphepHbBIC U
aToytbl. beperossle pacnono)keHbl HEMOCPEACTBEHHO 110 OeperamM 0CTpOBOB
WA MaTepHKOB, a OaphepHBIE pU(BI — MapauIeIbHO OeperoBoil TMHUH Ha
HEKOTOPOM PACCTOSHUU. ATOJUIBI — 3TO KOJNbIEOOpa3Hble BO3BBIIIAOIINECS
HaJl OKEaHOM KOPaJUIOBBIE OCTPOBA C 03€PIIOM BHYTPH.

3HavyeHWe KHWIIEYHOMOJIOCTHEIX B MHUPOBOM OKeaHE TPYAHO Mepeolie-
HHUTB: C MX TOMOIIBIO OCYNIECTBISIETCSI KPYrOBOPOT Kallblus B Onocdepe,
OHHU OYMIIAIOT MOPCKYIO BOAY OT OPraHWYECKOW B3BECH M SBIISIFOTCS 3BE€Hb-
SIMH B IIUIIEBBIX HEMAX U T. 1. KuineynomnonocTHbIe (MeIy3bl) CIIy’KaT 00b-
exkToM npomsbicia (Anonus, Kuraif), Kopaaisl HCHOIB3YIOT I YKpaIIeHHH,
KOHHeKHI/Iﬁ 1 IOBCJIMPHBIX I/ISI[eJ'II/II‘/‘I, MCIUIUHCKUX MIpErapaToB.

KOHTpOJ’[LHLle BOIIPOCHI

. O0m1ast XxapaKTepUCTHUKA KUIIIETHOTIOIOCTHBIX.

. CucTeMaTnKa KUIIEYHOTIOIOCTHBIX.

. Mopdonorus ruapsi.

. CTpoeHne 1 3HaYCHHUE CTPEKATEIBHBIX KIETOK THAPHI.
. PazmMHOXeHUE THAPHI.

. [Mapasurodayna ruapsl.

. Crpoenue cuudOouIHBIX MEY3.

. PasmHOXenmMe ciimdomenys.

. CTpoeHHEe KOPAIJIOBBIX TOJIHIIOB.

10. Pa3zMHOkKEHHE KOPAJLIOB.

11. Posib KOpaJUTOB B IPHPOJIC U )KU3HH YEIOBEKA.

O 0 1N L b Wi —
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2.3. Tun Ilnockue yepsu (Plathelminthes)
O6uias XapaKTepucTuKa

Uepsu (Vermes) — 3To 0OMUPHBINA U Pa3HOOOPA3HBIN THI O€CIIO3BOHOY-
HBIX KMBOTHBIX C YJIUHCHHBIM TPYOUYaTBIM, KPYIJBIM WIH IDIOCKAM MST-
KOKOXXHM TelloM. UepBU SIBIAIOTCS OJHOW M3 JAPEBHEUIINX M CaMbIX pac-
MPOCTPAHECHHBIX TPYII MHOTOKJICTOYHBIX YKUBOTHBIX. TEPMHH «HIEPBU» 10
HE/TaBHETO BPEMEHH OBLI IIMPOKO PACcTIPOCTPAHEH B CHCTEME OECI03BOHOY-
HbIX. [To HUM OOBETUHSITN B OMH OOINUI THI YEPBEH HE TOJIBKO IJIOCKUX,
KPYIJIBIX M KOJBYATBIX, HO W pPAA MPUMBIKAIOINAX K HAM TPYIMIL
B HacTosiiiee Bpemst 4epBH MOTEPSIIA CBOE KIIACCH(PHUKAIMOHHOE 3HAUCHHE.
OpHako caMo MOHATHE HE YTPATHIIO OOMXOJHOTO 300JIOTHIECKOTO CMBICTA.

OpraHbl JBUKCHUS y YESPBEH HEWICHUCTHIC WM UX BOBCE HET; TEIIO TO-
JI0€ WM TOKPBITOE WIJIAMH, IIETHHKAMH, pecHuIamMu. Koxka HEKOTOpBIX
BUJIOB YCPBCH BBIJCIIACT CIIU3b WIH U3BECTh JJIs TPYOOK. Y MHOTHX 4YepBei
MIPOCTHIE TJa3a, MATKHE HUTH HA TOJOBE WM WICHUCTHIC HUTH U CTSKKH.
HekoTopbie MMEIOT OpraHbl JABIXaHHMS M COCYAUCTYIO cUcTeMy. MHorue
YepBHU Pa3eNbHOIONB, IPYTH — repMappOIUTHI.

CaMble HU3KOOPTaHHU30BAHHBIC YCPBU — HU3IIKE TYpOCIUIAPUU — IO
MHOTHM OCOOEHHOCTSIM CTPOCHHS WIN (PU3HOIOTHN ONHM3KH K KHIICYHOIIO-
JIOCTHBIM, a BBICIIME — KOJIbYAThIC YCPBU — CTOJIb XK€ OJIM3KH K WICHHCTO-
HOTHM.

BonpmuHCcTBO mpencTaButenell Tuma [nockue YepBH MMEIOT JABYCTO-
POHHECHMMETPHUYHOE TeJ0. Takast CHMMETpHs BIIEPBHIC MOSBISACTCSA Y dTOH
TPYIIIBI )XUBOTHBIX. Teo 00bIYHO YIUIOIIECHO (B BUJIE JINCTA) WU BBITSHYTO
B IUMHY (B BHIE JICHTHI). HacuuThIBalOT OKOJIO 15 ThIC. BUIOB IUIOCKHX
4yepBeil, U3 KOTOPBIX OOJBIIUHCTBO SIBISIOTCS HAPY)KHBIMU MU BHYTPCH-
HUMH TTapasUTaMy KXUBOTHBIX M YEJIOBEKa, YaCTh YEPBEH JKUBET B MOPSX,
MPECHBIX BOJAOEMAX H MOYBE.

COBOKYITHOCTB KOJKHOTO SITUTEIHS M TMOACTIIIAIONICH €T0 MyCKyIaTyphI
00pa3yeT KOXKHO-MYCKYJbHBIN MEIIOK. Y CBOOOJIHOXUBYIIUX (HOPM KOXK-
HBIN 3MUTENud MMeeT pecHuukH. [lox kokeil 3ajmeraeT HECKOJBKO CIIOEB
MBI KOJBLCBHIC, UATOHAIBHBIC U MPOJOJbHBIC, YTO MO3BOJIACT YEPBIM
COBEpIIATh Pa3HOOOpa3HbIc ABMKEHUS. [1I0CKHE YepBU HE MMEIOT MOJIOCTH
Tena (OeCmoNOCTHBIE), MOCKOIBKY BCE MPOCTPAHCTBO MEXIY BHYTPSHHUMH
OpraHaMu U CTCHKO Teja 3alOJIHCHO PhIXJIO PACIIOIOKCHHBIME KICTKAMHU —
MapeHXUMOH (MMapeHXxUMaTo3HbIe YepBH). [lapeHxrMa BEIIOTHSET OTIOPHBIC
(yHKIWHU, B HEl HAKAIUTMBAIOTCS PE3CPBHBIC MUTATEIBHBIC BEUICCTBA, OHA
YYacTBYeT B IpoIieccax 0OMeHa BEIIeCTB.
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[MTumeBapuTeNbHbIA KaHaJd MPUMHTHUBEH, OOBIYHO Pa3BETBJICH M HpE/-
CTaBJIEH JIByMs OTJEJIAMH: 3KTOJEPMAIIbHOM TJIOTKON (NepelHss KUIIKa) U
SHTOJIEPMAITLHOM CpeHE KUIITKOW, KOTOpas 3aKaHIMBACTCS CJICTIO. 3aaHei
KUIIKY ¥ aHAJBHOT'O OTBEPCTHUS HET.

HepBHasi cucTema npeacTaBieHa MapHbIM MO3TOBBIM TAHTIIHEM H OTXO-
JUIIIUMH OT HETO HECKOJIbKUMHM TIapaMH HEPBHBIX CTBOJIOB, IYIINX Ha3a] U
COCMHEHHBIX MEX/Ty CO0O0l KOJBLEBBIMU MTEPEMBIYKAMHU — KOMHCCYPAMH.

KpoBeHocHas 1 ApIxaTeibHas CUCTEMBbI OTCYTCTBYIOT. CBOOOIHOXUBY-
[IMe TUIOCKHE YEePBH JBILAT Yepe3 KOXKY; Uil SHI0MApasUTHUECKUX (opM
XapaKTepHO aHa’POOHOE JbIXaHHUE.

VY MI0CKUX YepBeil MOSIBISIOTCS OPraHbl BbIACICHHS, IOCTPOSHHBIE 110
THUITY IPOTOHE(PPHUIUEB B BHJE CHCTEMBI Pa3BETBICHHBIX KaHaibLeB. [1inoc-
KH€ YepBH B OOJILIITMHCTBE CBOEM TepMadpOIUTHI.

[TonoBast cuctemMa ycTpoeHa CIIOKHO M oOeclieuMBaeT BHYTPEHHeEE
OIJIOIOTBOPEHHUE U BHICOKYIO ILIOJJOBUTOCTb.

K tuny mocknx yepBeil OTHOCAT AECSThH KIIACCOB, U3 KOTOPBIX IIECTh —
HCKIIIOYUTENbHO napazuTndeckue. Hanboee MHOTOUHCIICHHBIMU SIBIISIFOTCS
yetblpe knacca: Pecununsle yepBu (Turbellaria), [lurenernueckue cocaib-
mmkn (Trematoda), Monorenermueckue cocanpuiuki (Monogenea) u Jlen-
tounsble yepsu, wi Llecromsr (Cestoda).

Cunraercsi, 4TO IJIOCKHE YEPBH MPOU3OLUIM OT IPEBHHUX KHILIEYHOIO-
JIOCTHBIX, KOTOPBIE MEPEIUIN K TEPEIBIKCHHUIO N0 JIHY, IJIe OHU MOTJIU Be-
CTH XUIIHUYECKUI 00pa3 KHU3HU.

CucremMaTukKa

apcTBo XKuBoTHbIe (Animalia).

IMomnapcTBo Muorokierounsie (Metazoa).

Tun ITnockue gepsu (Plathelminthes).

Knacc Pecanunsie ueppu (Turbellaria).

Otpsn TpexserBuctokumieunsie (Tricladida).

Bun monounas manapus (Dendrocoelium lacteum).

Knacc Jlurenetnueckue cocanbiuku (Trematoda).

Otpsin @acumonuze! (Fasciolida).

Busr: neuenounslit cocansinuk (Fasciola hepatica);
naHneroBuaHbIN cocanpumk (Dicrocoelium lanceatum);
xouraunii cocanpiuk (Opistorchis felineus).

Knacc MonoreneTudeckue cocanbiiuky (Monogenea).

Otpsin 'mponaxrmmast (Gyrodactylidea).

Bun nsarymauuii cocansinuk (Polystoma integerrimum).
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Kiaacc Pecuuunblie yepBu, uiu Typoesnsapuu (Turbellaria)

Mopdgponozuueckuit 0630p. K xnaccy PecHumuHBIE YepBH OTHOCHUTCA
Ooupiias rpynna (0koso 3,5 ThIC. BUIOB) CBOOOJHOXXHBYIIUX B BOZE WIH
MOYBE IUIOCKUX YEPBEH, TENO KOTOPBIX HE PACUICHEHO M IOKPHITO MepIa-
TEJILHBIM (pPECHUYHBIM) anuTenueM. Bee TypOemsipun — xuiauky. Ha me-
peIHEM KOHIIE Tela PECHUYHBIX YepPBEH MMEETCS HECKOJIBKO IMPUMUTHBHBIX
IJ1a3KOB. Y OOJNBIIMHCTBA IIPEJICTABUTENIEH POT PACIIONIOKEH IOCEpEIHHE
TeJa Ha ero OprolTHoM cTopoHe (puc. 14).

a [ 8 2

Puc. 14. Monouno-6enast niiaHapus: @ — BHELIHUN BUJT; 6 — BBIICIUTENIbHAS CHCTEMA,;
6 — HEpBHas CHCTEMA; 2 — [0JI0Bast cucTeMa: 1 — KIIETKU ¢ PECHUUKAMHU;
2 — TOJIOBHOI HEPBHBIHN y3el; 3 — HONepeUHbIil HEPBHBIN CTBOJ; 4 — IPOAOJIBHBIA HEPBHBII
CTBOJI; 5 — )KEHCKas 110JI0Basi CUCTEMa; 6 — My>KcKas I0JIOBasi CHCTEMA

JlnvHa Tena MoxkeT KosebaThes oT JoJeit MuutnMeTpa 1o 35 cm. Popma
TeNa YIUIONICHA WM YpEe3BBIUAWHO pa3HooOpa3Ha. Mopckue TypOemspun
SIPKO OKPAIICHBEL.

[TokpoBBI IpeNCTaBICHbBl PECHUYHBIM OJHOCIONWHBIM dmuTenueM. Pec-
HUYKH CITIOCOOCTBYIOT MEPEABIKEHIIO METIKMX YepBeil B Boze. bonee kpy-
HbIE MPEACTaBUTENU ATOrO Kiacca Moy3aoT. B KOXKHOM SMUTENNH pacnoa-
raroTcs 0coOble MAJOYKOBUIAHBIE 00pa30BaHMsI — PaOIUTHI, BHITIOTHSIOINE
3alIUTHBIC ()YHKIUHU: BBIOPACHIBASCH HAPYXKY, OHM OKYTHIBAIOT Bpara phIxX-
JIOW KIIeHKoH 000JI0UKON. B TOKpOBax peCHUYHBIX YepBEH MHOTO KEIe3H-
CTBIX KJICTOK, U3 KOTOPBIX OJHH BBIICISIOT CJIH3b, a JPYTUC — SIOBHUTHIC
BEIIIECTBA.
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Hepsnasa cucmema y pa3HbIX MpeACTaBUTENEH pas3linyHa IO CBOEH
CJIIO)KHOCTH. Y TPUMHUTHBHBEIX (hopM oHa muddy3Horo tuna. EcTe BUIBI, Y
KOTOPBIX BJIOJb TeJa UAECT HECKOJIBKO HEPBHBIX TSDKEH. Y 0oJiee CII0KHOOP-
FaHU30BaHHBIX HMMEIOTCSI TAHTJIMU C TPOAOJbHBIMU HEPBHBIMU TSHKAMH
(puc. 14, 6).

Opeanvl nuwyeséapenus. Y OOJNBIIMHCTBA BUJOB Ha OPIOLIHOM CTOPOHE B
CpemHel ee YacTH PacIlONIOKEH POT, BEAYIIMHA B TIIOTKY, KOTOpask MOXXET
BBINISTYMBATBCSI HAPYIKY U MPUCACHIBATBHCS K KEPTBE, BbICAchlBas €€ COAep-
xuMoe. KumedHuk yame Bcero BETBUTCS Ha JBE U OoJiee BETBEH, 3aKaHIH-
BaloIMXcsl cieno. HemepeBapeHHbIE OCTaTKM IHUINM BHIOPACBHIBAIOTCS
HapyXy depes3 poT.

I'azo00Men ocymiecTBisieTcsl myTeM AUGQY3UN KUCIOPOAa U3 BOJbBI de-
pe3 MOKPOBHI BHYTPH TEJA, a IHOKCH/IA YTIIEpoaa — HapyKy.

Buioenumenvnas cucmema nporonedpuanansHoro tuna. Kak oraenbHas
CHCTEMa OPTaHOB BIIEPBBIC MOSBISIETCS Y PECHUYHBIX uepBeit (puc. 14, 6).

Opeanvl pazmuodcenuss YCTPOSHBI NTOBOJBHO CIOXHO. bombmras uyacTs
PECHHYHBIX 4epBeit repmadpoauTel. MysKCKas IOJIOBasi CHCTEMa MPEJICTaB-
JIeHAa MHOXECTBOM MEJKHX CEMEHHHKOB, pPa30OpOCaHHBIX B IapeHXUME.
OT CEMEHHHUKOB OTXOJAT CEMSIBBIHOCSIINE KaHAIBIBI, KOTOPBIE, CIINBASCH,
oOpasyror nBa cemsnpoBoaa. CeMsnpoBozasl (OPMUPYIOT HENapHbBIH ce-
MSIM3BEpraTeIbHBIM KaHajl, NPOHU3BIBAIONINI COBOKYMHUTENbHBIA OpraH,
PAacCIIOJIOKEHHBIH B ITOJOBOM KJIOAKE.

Xenckas momoBas cucTeMa NpEACTaBICHA OJHUM MM MHOXECTBOM
SIMYHUKOB. OT SIMYHUKOB OTXOJAT JIBa SIAIIEBOJA, IPUHUMAIOIIUE TPOTOKHU
KENTOYHUKOB W CIMBAIONINECS B OJWH KaHAN — Biaramumie. Briaramumme
OTKPBIBAETCS B MOJIOBYIO KJIOAKY.

WHTepecHa CIOCOOHOCTh PECHUYHBIX YEPBEH K pereHepanuu: Ipu pac-
YJIEHEHUU OJJHOTO YEPBsl HA COTHU YacTed U3 KaxXI0H 4YacTH MOXKET BOCCTa-
HOBHTHCS HOBasi 0COOb.

B Mopsix 1 okeaHax 0OMTarOT MeNKKE pecHUYHbIe YyepBU. Cpeny nmpecHo-
BOJIHBIX IIPE/ICTABUTENICH OTEUECTBEHHON (hayHBI MOKHO OTMETHUTH MOJIOYHO-
Oenyro aHapuio. MHOTOYHCIICHHBIE TPEXBETBUCTOKHIICYHBIC TYpOeus-
puu HacenstoT o3epo baiikan. MHOrue BUIbI PECHUYHBIX YEpBEH CIIyXKat
KOPMOM JUIsl pBIO.

Knacc Ilurenernyeckue cocaabmuku, i Tpemaroas! (Trematoda)

Mopdgponozuueckuit 0630p. Kinacc Jlurenerndeckue cocambuiuku (Tre-
matoda) MOJIHOCTBIO COCTOUT M3 MAPa3UTOB OCCIIO3BOHOYHBIX U TO3BOHOY-
HBIX JKHBOTHBIX, HACUUTHIBAS OKOJIO 4 THIC. BUIOB.
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Hamnbonee omacHsI Kak Mapa3nuThl CEITLCKOXO3IMCTBEHHBIX KUBOTHBIX U
YeJI0BEKa CIEAYIONINE AUTCHETUUECKUE COCATBIIUKU.

IMeyenounslii cocanbuiuk (Fasciola hepatica) nmeer nucroBuaHOE TENO
0 5 cM anuHoil. Ha mepenHeM KoHIle Tejla pacioyio)KeHO POTOBOE OTBEP-
CTHE, OKPY>KCHHOE POTOBOM MpPUCOCKO#. Ha OprommHOW CTOpoHE Tena uMme-
ercst OpromrHasi mpucocka. KHINEYHWK ABYBETBUCTHIA C MHOXKECTBOM OT-
pOocTKOB. J[Ba BETBUCTBIX CEMEHHUKA PACIIOJIOKEHBI B CEPENHE Tella HUKE
KOMIIAKTHOTO BETBUCTOTO SIMYHHKA.

[leduenounslit cocanpmuk (puc. 15) mapa3uTupyer B KEITIHBIX IPOTOKAX
MI€YEeHU PACTUTENBHOSTHBIX U BCESAHBIX )KUBOTHBIX, T MUTACTCS KETIBIO.
MoskeT mopakaTh W 4eJIOBEKa, BbI3bIBas 3a0osieBanne (acumones. CuibpHee
BCETO0 TIOPAYKAIOTCS OBIIHI M1 MOJIOYHBIA CKOT, KOTOPBIX MAcyT B IMOMMax pek,
HA 3aJMBHBIX JIyrax u T. . Hepeako 00Jie3Hh MOKET UMETh JICTAIbHBIH HC-
XOJl U3-3a 3aKyMOPHUBAHUS IBYYCTKAMH >KETYHBIX MPOTOKOB U HEBO3MOKHO-
CTH OTTOKA JKEJIYM U3 MEUEHHU.

a 6

Puc. 15. I1eueHOUHBIH COCANBIINK: d — BHEIIHUIA BHT;
6 — BHyTpEeHHEe cTpoeHHe: 1 — poToBast IPUCOCKa; 2 — IIIOTKA;
3 — HepBHAas cucTeMa; 4 — My)KCKasl I0JI0Basi CHCTEMa;
5 — OpromHas npucocka; 6 — MaTka ¢ silllamu; 7 — BETBU
KUIICYHNKA; 8 — smuHuK; 9 — ootut; 10 — KeaTOUHUK;
11 — BeIgenUTENBHAS cHCcTEMa; 12 — sruTeNHii
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C ’XKeTypl0 OIUIOOTBOPEHHBIE SHIA, TOKPHITEIE O0OIOYKaMH, depe3
KHIIEYHBIH TPAKT C KAJIOM XO35SMHA ITOTIaJal0T BO BHEIIHIOKO cpeny. 3a CyT-
KH OJTUH MAPa3uT MOXKET OTJIOKHUTh COTHH THICSY SUIL.

UroObl pa3BUBaThCA AaNblIe, U0 JIOJDKHO TONAcTh B BOAY, TAE Yepes3
3-6 Hezenb OHO OTKPBIBACTCS U U3 silia BHIXOJUT MHKPOCKOIUYECKAS JIU-
YHHKA, MOKPBITas pECHUYKAMU, — MUpanuauil. B 3anHeil yactu tena mupa-
LUIWS JIeKAT TAPTCHOTCHETHYCCKHE STHIIA.

BHyTpu criopomucThl myTeM apoOiieHus u audGepeHIMpPOBKA B TeUe-
Hue 3—4 Hexenb U3 MapTCHOTCHETHYECKUX SIUL] Pa3BUBAETCS HOBOE ITOKOJIE-
HHUE JIMYMHOK — pelud. Penuu BBIXOIAT M3 MOTMOIIEH CIIOPOLUCTHI Yyepe3
pa3pbIBBL €e cTeHOK. OHM MMEIOT BRITSHYTOE TEJIO C Pa3BUTHIM IHIIEBAPH-
TeNBHBIM ammapaToM. IIuTaloTcs peaun TKaHAMH XO3SMHA, 3aryIaThIBas MX
yepe3 poT. B Tene xaxnoit peanu pazBuBaercs cienyomiee (BTopoe) IMoKo-
JIEHUE TapTEHOTEHETHIeCKUX peauid. M3 peauii BTOPOro MOKOJICHHs 00pa-
3yeTcs HOBas MapTeHOTEeHETHYeCKast (popMa JIMINHOK — IIepKapru.

PasButne nepkapues jumtes 10 6 Henenb. Llepkapun BBIXOIAT U3 Tesa
MAaJIOTO MPYJOBHKA B BOAY M MPUKPEIUISIOTCS K BOJHBIM MPHOPEKHBIM pac-
TEHUSIM, 3aTe€M HOKPBIBAIOTCS TNIOTHOW 000JI0YKOM M HHITUCTUPYIOTCS, TIpe-
BPAIIAsCh B IOCIIEIHIOI CTAJIUI0 Pa3BUTHSI COCAIIBIMKA — a/10JIECKAPHEB.

Anoreckapiy COXpaHsIOT XM3HECIIOCOOHOCTh B BOJIE M BJIAXKHOHU Cpejie
MHOTHE MecsIpl. J[onro XUBYT OHH B CEHE, 3arOTOBICHHOM W3 PacTEHUIA,
HA KOTOPBIX 3aKPCIIIUCH LIEPKAPUHL.

OxoHuyaTenbHbIe (Ie(UHUTHBHBIC) X035€Ba 3apaXkaroTcsi (aciroyie3oM,
3arjatbIBas aJloJIECKapueB ¢ MPUOPEIKHON TpaBOH, CEHOM M BOJOH M3 3apa-
KEHHBIX BOJOEMOB.

B kumeynnke ne(pMHUTHBHOTO X03SMHA OOOJIOUKH aJ0JIeCKapheB pac-
TBOPSIIOTCS, 3aPOJBIII COCANBIINKA Yepe3 OPIONIHYIO TOJIOCTh WIH 4epes
KPOBEHOCHYIO CHCTEMY IPOHHKAET B MAPCHXHUMY II€UCHH, a Yepe3 HeKOTO-
poe BpeMsl — B JKEIYHbIE NMPOTOKH. B meuyeHW cocajbLIMK JKMBET O He-
CKOJIBKHX JIET.

Becp mukn pa3BuTHA (OT MHUpAIUINS 1O TIOJIOBO3PEIIOTO COCTOSHHS)
MOXET 3aHMMaTh 10 7 MecsueB. bopeba ¢ pacuumone3om cBoguTcs K Jieued-
HBIM ¥ MPOQMIAKTHISCKAM MepaM C ILENbI0 MPEeIyNpekKAeHUs NOoMagaHus
aZioNeCKapreB B OPTaHU3M CEIIbCKOXO3SIICTBEHHBIX XMUBOTHBIX (Melmopa-
LSt TAcTOMI, TIOCHUE CKOTa YUCTOW BOJOH M3 CHELMAIbHBIX COOPYKEHHH,
CMeHa MacTOMII U T. 11.).

JlanneroBuaueiii cocansinuk (Dicrocoelium lanceatum), wiu nanmero-
BUJIHAs ABYYCTKa, — HEOOIBIIOH YyepBb (0K0JIO0 1 cM) JlaHIEeTOBUIHOH (op-
MBI, PaCIIPOCTPaHEH B 3aCyLUIMBBIX perioHax crpansl. MiMeer nBe mpucoc-
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KH, JBYBETBUCTBHI KHIICYHHK 0€3 OOKOBBIX OTPOCTKOB, HEBETBSIIHECS
SIMYHKUK W CEMCHHUKH. [lapasuTupyer B MeYEeHH MEIKOTO M KPYITHOTO pora-
TOrO CKOTA ¥ JIPYIUX TPABOSAHBIX MIICKOMHUTAOIIKX.

IepBBIM IPOMEXKYTOYHBIM XO3SIMHOM JIAHIETOBUIHOTO COCAIbLINKA
CITy»aT pa3HbIC BUIBI CYXOIMYTHBIX OPIOXOHOTHX MOJLTFOCKOB. C KaIOBBIMH
Maccam Je)MHUTHBHOTO XO35MHA BBIXOMAT SAMI@ COCANBIIHKA, OKPYKEH-
HbIE TOJICTBIMU O0OJIOYKAMH, KOTOPBIC IIO3BOJISIOT UM COXPAHSATH JKH3HE-
CIOCOOHOCTh B TCUCHHE HECKOJBKUX MecsIeB. B sifmax maxomstes cdop-
MHPOBaHHbIE MUPALUANH. MOJUIIOCKH 3apaatoTcs, IIOeast ITH SIAIA.

B KumIeuHHKE MOJUIIOCKOB MHUPALMIUK OCBOOOXIAIOTCS OT SIHLIECBBIX
060JI09eK W TIPOHHUKAIOT B TIEYCHD MPOMEKYTOUHOTO XO3siMHA. Tam mupa-
[UIUA TIPEBPAIIAIOTCS B CIOPOIMCTHI, B KOTOPBIX MapTEHOTCHETHYECKH
Pa3BHBAIOTCS J0YEPHHE CIIOPOLKCTHL. IloCieHue NaloT HAYaao MapTeHO-
reHeTHYeCKUM repkapusM. COTHH TepKapueB MPOHHUKAIOT B JIETKHE MOJI-
JIIOCKa, OOBOJIAKMBAIOTCS CJIM3bI0 B KOMOYKH (TIAaKETHI IIEPKApUEB) U B Ta-
KOM BHJI€ BBIOPACHIBAIOTCS Yepes3 AbIXaTeIbHOEe OTBEPCTHE HAPYKY.

BTOpBIM MPOMEKYTOUHBIM XO3SIMHOM SIBJISTFOTCSI Pa3HBIC BHIBI MYpaBb-
€B, KOTOpbIE MOTYT MOEHaTh CIM3HUCTBIC KOMOYKH C HepKapusmu. Yepes
CTEHKY KHIIEYHHUKA MYPABbEB LIEPKAPUH POHUKAIOT B MOJOCTH TEJIa Hace-
KOMBIX, TJi¢ MPEBPAaILalTCcs B MeTalepkapueB (0e3 XBOCTa, OKPYKCHHBIC
000109KaMn).

CKOT Ha TacTOMINE 3arjaThiBaeT TPaBy C IMOPAKEHHBIMH MYyPaBbSAMHU.
B ero kuineyHuke MypaBbH I[IE€PEBApHBAIOTCA, a OCBOOOMBILIHMECS MeTa-
[EPKApUU depe3 JKeTUHBIA TPOTOK TOMAJA0T B MEYEHb ICHUHUTHBHOTO
XO3sIUHA.

Kouraunit cocanpiuuk (Opistorchis felineus), wamn koraubsi qByycTKa,
MApasUTHPYET B MMEUCHU XUIMHBIX MICKOTIUTAIOIINX, & HHOTA M YEIIOBEKa,
BBI3BIBAS TSDKENOE 3a00JeBaHHEe — OMUCTOPX03. [10 CTPOEHUIO U pa3Mepam
[apa3suT HAOMUHAET JAHIETOBUIHOTO COCAJIBIIHUKA.

Kormraunit cocanpivK )HUBET B JKEIIHBIX MPOTOKAX TMEUCHH, B KCITIHOM
My3BIpE U JaXKe B MOKEITYI0THON Keme3e. [IepBBIM MPOMEKYTOUHBIM XO-
3MHOM CIIyXHT IIPECHOBOIHBIN OproXoHOTHH MoJuttock outunust (Bithynia
leachi), B koTopoM MupanuauM MPOXOIAT TE€ K€ CTAIMU IMKIA Pa3BUTHS,
YTO W TEUYCHOYHBIH COCATBIINK: MHPALNIAA — CIIOPOIMCTBI — PEIuH —
uepkapuu. Llepkapuu, MOKHHYBIIKME IIEPBOTO MPOMEXYTOYHOIO XO3SIMHA,
BBIXO/SIT B BOJLY U AKTUBHO BHEAPSIOTCS B TEJIO PbIO, B OCHOBHOM pa3iiy-
HBIX BHIOB KapIIOBbIX, TJIe TIPEBPAIIAIOTCS B METAIIEPKAPHEB.

XUIIHUKA 3apaKaroTCsl, Chelasi Pbi0y, MOPAKEHHYIO MeTalepPKapHAMU.
3apakeHue YeNOBEKa W KUBOTHBIX HPOMCXOAUT MPHU IOEIaHUH BSUICHOM,

58



MOPOXXEHHON WJIM CBIPOH PHIOBI, MHITUCTHPOBAHHON MeTarepkapusmu. Ec-
TN HE OKa3aTh YEJIOBEKY CBOCBPEMEHHYIO MEIWIIMHCKYIO ITOMOIIb, TO 00-
JIE3Hb MOXKET UMETh CMEPTENIbHBIN UCXO/I.

Kiuace Monorenernueckue cocanbiuku (Monogenea)

Mopgonozuueckuit 0630p. 3a peiAKUM HUCKIIOUEHHMEM MOHOTEHETHYE-
CKHE€ COCaJbIIUKK SBISIOTCS 3KTOMApa3uTaMH MO3BOHOYHBIX (pHIO, amMbu-
Ouit) 1 0eCrIO3BOHOYHBIX (MOJUIFOCKOB) XKMBOTHBIX. Hayke u3BecTHO Oosiee
2,5 TpIc. BUIOB MoOHOreHel. [lapasutupyror oHu Ha *abpax M Koxe pbIO,
HEKOTOpBIEC MOPAKAIOT MOYEBOU My3bIph aMpuouit u penruiuid. [To cBoeit
OpraHu3alii MOHOTeHEeH OM3ku K TpemaTtogaM. OHM 00J1a1al0T MOIITHBIMH
OopraHaMu JUisl NPUKPEIUICHHS K XO3SMHY. JTO NPUCOCKH W KPIOYbsS WIN
TOJIBKO KPIOYbs, KOTOPBIE PACIIONOKEHBI Ha 000COOJICHHOM 3aJHEM OT/ENe
Tena B BHAC AWCKA, a TaK)KE MEJKHE IPHUCOCKH OKOJIO PTa, BBIICIISIONINE
JuIKuit cexpeT. PoroBas u OpromiHas npucocky y MOHOTEHEN OTCYTCTBYIOT.
W3 opranoB 9yBCTB MOKHO OTMETHTH HAJIMYHE HA TOKPOBaX MHOTOYHUCIICH-
HBIX YyBCTBYIOIIUX KJIETOK, a HAa TTepeJHEM KOHIIE — TTIa3KOB.

Teno MOHOTEHEH 3aKIIIOUEHO B KOYKHO-MYCKYJIbHBIH Memok. Kumedanuk
JIBYBETBHCTBIH, MHOT/Ia ¢ OOKOBBIMU OTPOCTKAMH WJIM MEIIKOBHIHBIH. [To-
JIOBEIE JKeJe3bl HemapHble. [lapHbple BRIOENUTENbHBIE KaHATIB IPOTOHE(DPH-
JIMaJIbHOW CHCTEMBI OTKPBIBAIOTCSl Ha MEpeHEM KOHIE Tesla MapHBIMHU OT-
BEPCTHSAMH.

B mosioBoi#i cucteme mmeeTrcs Biarajuile, 0 KOTOPOMY CIiepMma BBO-
JIUTCSL B OOTHII M CEMSIIPUEMHHMK. MaTKa OTKpBIBAETCSI CAMOCTOSITEIIbHBIM
OTBEPCTHEM B MOJIOBYIO KJIOAKY M CIY)KUT TOJIBKO JUIS BBIBEJICHUS OILIOJO-
TBOPEHHBIX SUII.

PasmHoXkaroTcss MOHOTeHEH (prc. 16) HCKITIOYUTEIEHO TOJIOBBIM ITYTEM,
HEKOTOPBIM BHJIaM CBOMCTBEH napTeHoreHe3. JKM3HEHHBIH UK MPOXOIUT
6e3 cMeHBI X0351HA, B OJHOM OpTraHH3Me.

U3 0m1o10TBOPEHHOTO SIifIIa BEIXOAUT CBOOOTHOIITIABAIONIAS JIMIHHKA C
pEeCHUYKaMH, TJIa3KaMU U OpraHaM¥ NPHUKPEIICHUS Ha 3aJHEM KOHILIE TeJa.
JImunHKa HAITOMHUHAET TUTaHAPHIO.

HekoTopbie MOHOTEHETHYECKHE COCATBINNKNA MPUHOCAT Bpel PHIOHOMY
X03sCTBY, Mopaxkas pel0 M BbI3bIBAs MX HcTolleHue. Hanmpumep, menkue
gyepsu Dactylogyrus vastator mmunoi 1-3 MM KUBYT Ha Xabpax U KOXKe
KapIOBBIX U IPYTHUX PBIO, MATAsICh KPOBBIO. M3 SMII, OTIOKEHHBIX TAKTHIIO-
THPYCOM, BBUIYIIISIFOTCSI IMYMHKH, KOTOPBIE 3aTEM MPHKPEIISIOTCS K )Ka0-
pam pbIO, rie MpeBpaIaTcs BO B3pOCIBIX TaPa3UTOB.
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Puc. 16. JIaryma4uii cocabIuK:
a — BHELLHUH BU; 6 — cXeMa CTpoeHus:: 1 — poT; 2 — TIoTKa; 3 — SIMYHHK;
4 — KHIICYHNUK; 5 — IPUKPENUTEIBHBIH TUCK; 6 — KPIOUbst; 7 — IPHCOCKU

Ha kapnax wacTo mnapasuTUpyeT >KUBOPOASILMN BHUJ MOHOIECHEU —
Gyrodactylus eltgans.

BerpeuaroTes napasuTsl JIATYIIEK, B YaCTHOCTH JISATyIIaubs MHOTOYCTKA,
y KOTOPO#H >KN3HEHHBIHN IIWKJI YCIOKHEH U TECHO CBSA3aH C POCTOM U Pa3BH-
THEM XO035I€B — TOJIOBACTHKOB U JIATYIIEK.

KOHTpOJ’lebIe BOITPOCHI

1. O6uias xapakTeprCTHKa IUIOCKUX YepBEH.

2. CucreMaTHKa IJIOCKUX YepBEil.

3. CTpoeHre pecHUYHBIX 4YepBell Ha MpUMepe MOJIOYHO-OeNnoi raHa-
pun.

4. 3naueHne PECHUYHBIX YEpPBEil B IPUPOJIE.

5. Ocobernocti MOp(HOIOTHH TPEMaTOA 10 CPAaBHEHHIO C PECHUIHBIMH
YEPBSIMU.

6. OCHOBHBIE CTaMH )KU3HEHHOT'O LINKJIA COCAJIBIINKOB.

7. Luxi pa3BuTHs Qacuomsl.
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8. Iuky pa3BUTHS JTaHIETOBHIHOTO COCAJBIINKA.

9. Crpoenue daciuosl.

10. OcoGennocT MOPQOIOTHH U OHOJIOTHH MTAPTEHOTEHETHYECKUX CTa-
JIMH COCAJIBIIIMKOB.

11. Ctpoenne MOHOTeHE}A.

12. buonoruyeckoe 3HaUCHUE COCANIBIINKOB.

Kaacc Jlentounnie uepsu (Cestoda)
OO6uIas XapaKTepucTuKa

Iectoapl — 3HAONAPA3UTHI PA3IMYHBIX KHBOTHBIX, MPEHMYIIECCTBCHHO
MMO3BOHOYHBIX M YEJIOBEKa. B3pocibie YepBU Mapa3uTUPYIOT B TOHKOM OT-
JieNie KAIICYHHKA Ae()UHUTHBHOTO XO3SIMHA; JTMYHUHKH ITapa3suTOB Pa3BHBA-
FOTCSL B PAa3JIMYHBIX OPraHax W MOJIOCTSAX Tejla MPOMEKYTOYHOIO XO3sIMHA —
0CCIO3BOHOYHBIX M MMO3BOHOYHBIX JKUBOTHBIX. M3BecTHO Ooiiee 3 ThIC. BHU-
JIOB LIECTOMA, CPEI¥ KOTOPBIX BCTPEYAETCS MHOXKECTBO IMAPa3HTOB YKMBOT-
HBIX U Y€JI0BEKA.

VY GOJBIIMHCTBA MPEICTABUTENCH JICHTOUHBIX YEPBEH TEIO MMEET BUJ
IUTOCKOM JICHTBI, YaCTO Pa3ACICHHON Ha MHOXECTBO WICHUKOB. Teno umeer
TOJIOBKY — CKOJICKC, KOTOpasi MPOJIO/DKACTCS B IICHKY; 3a HICHKOU ciexyer
TeNno 4epss — cTpobumia. CTpoOuiIa COCTOUT M3 MHOXKECTBA (OT HECKOJIBKUX
COTEH JI0 ThICSY, HO OBIBA€T W JIBa-4ETHIPE) WICHUKOB — MPOTIOTTHI. Pexe
BCTPEYAKOTCS I[ECTO/BI C HEPACWICHCHHBIM TEIIOM. [ OJIOBKA IIECTOJ] UMEET
CIICIMAaIbHBIC OPTaHbl NPUKPEILICHHS: MPUCOCKHU, KPIOUbs, 00TpuH (IIeie-
BHJIHBIC YTIyOICHHUS).

B c¢Bsi3M ¢ TTapasuTHYCCKUM 00pa30M KM3HHU y JICHTOYHBIX YepBeil ¢abo
pa3BUTHI HEPBHAs CHCTEMa M OpPraHbl YyBCTB, PEAyLHUPOBAHA IHIICBAPH-
TenbHas cucreMa. OIHAKO IMOJIOBAasi CHCTEMa y HUX JOCTHIAE€T BBICOKOTO
YPOBHSI Pa3BUTHs, 00CCIICYNBAs OTPOMHYIO IJIOJOBUTOCTh, & CJICIOBATEIb-
HO, ¥ BO3MOYKHOCTh BBIXKHBAHUSI.

CucreMaTukKa

IapctBo XKuBoTHble (Animalia).
IMonunapcTBo Muoroknerounsie (Metazoa).
Tun ITnockue uepsu (Plathelminthes).
Knacc Jlenrounsie uepsu (Cestoda).
Otpsn Lennu (Cyclophyllidea).
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Bunsr: ceunoii nenens (Taenia solium);
obrunii nenens (Taeniarhynchus saginatus);
orypeunsiii neness (Dipylidium caninum);
KapiuKoBbIit Henens (Hymenolepis nana);
sxuHOKOKK (Echinococcus granulosus);
anmbBeokokk (Alveococcus multilocularis);
oBeunii mo3rosuk (Multiceps multiceps);
monuesus (Moniezia expansa).

Ortpsin Jlenrenst (Pseudophyllidea).

Bunsr: nenten mupokuit (Diphyllobothrium latum);
pemuer (Ligula intestinalis).

Mopdponozuueckuit 0630p. JInvHa Tena KOJNCONSTCS OT HECKOJIBKUX
MHUJUTAMETPOB 70 15 M. ['o0BKa (CKOJIEKC) MMEET pa3HOe CTPOCHHUE Yy pas-
JUIHBIX TIecTo (puc. 17). YV OBIYbETO MEIMHS CKOJIEKC UMEET TOJIBKO YEThI-
pe MPHUCOCKU (HEBOOPYKEHHBIH IEMICHB), TOJIOBKA CBUHOTO ICITHS TOMUMO
YeThIpeX MPUCOCOK Ha BEPIINHE BOOPY)KEHA OMOJHUTEIHFHO BEHUYUKOM U3
XUTHHOBBIX KPIOYbEB (BOOPYKECHHBIN LIETICHB), TOJIOBKA IIHPOKOTO JICHTEA
HMEET JIBa IICIICBUIHBIX YIIyOJIeH!sI — OOTPUH, KOTOPBIMU OHH 32)KHMAIOT
CKJIAJIKy CTCHKHU KHUIIKH XO35HHA.

Ileiika necron sBAsIETCS 30HOM POCTa YEPBs, TAK KaK B HEW MPOUCKOIUT
OTIIHYPOBBIBAHUEC HOBBIX YICHHKOB, U3 KOTOPBIX COCTOUT cTpoOmia. Tob-
KO Y HEMHOTHUX TpEACTaBUTENCH (PEMHEL, TBO3IUYHUK) TEIIO HE MOpa3/ic-
nseTcs Ha WieHHKH. Ha 3aHeM KOHIle Tela IIeCTO T HaXOMATCs 3pesble uiie-
HUKH, HAITOJTHEHHBIE AHaMu 4epBs. OHHU OTPHIBAIOTCS 1I0 MEPE CO3PEBAHMUS
U YBIJICKAIOTCS C KaJlOM XO3sIMHA BO BHEIIHIOK cpeay. Takum oOpasom, y
LIECTO/ TPOUCXOIUT TOCTOSHHBIA HPHUPOCT MOJIOABIX WICHHKOB W OTPHIB
CTaphIX (3peIbiX). UNCIIO WIEHNKOB Y pa3HBIX IECTO MOXKET BapEUPOBATH B
LIMPOKHX IMpPEJeNiaX: OT ABYX-YEThIPEX JI0 HECKOJBKUX ThICSY. B mepemneit
YacTH CTPOOWIIBI PACIIONOKEHBI HE3pesble WICHNKH, Y KOTOPHIX eIle He
Pa3BUTHI TIOJIOBBIE OPTaHBI; 38 HE3PEIBIMH CIEAYIOT TepMa(pOIUTHEIC YjIe-
HHUKH C Pa3BUTOI repmadpoanuTHoOil mosoBoi cucremoil. Konen ctpoOuist
MPEJCTABIICH 3PEIIBIMU YWICHUKAMU C MATKOW, HAOUTOH SLIaMHU.

MyckynaTypa TpeAcTaBiIeHAa HApPYXXHBIM KOJIBIICBBIM H BHYTPEHHUM
MPOAOJIBHBIMU CIIOSIMUA. MOXKET OBITh M TPETHH CJIOH — MUarOHaJbHBI.
B kuIieyHuKe X03s51MHA JICHTOYHBIC YEPBU COBEPIIAIOT MEJICHHBIC JBHXKC-
Hus. Takue ke ABMKEHHS COBEPIIAIOT W BBHIMICIIINE HAPYXKY C KaJOM 3pe-
JIBIC YICHUKH.
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Puc. 17. CxosneKkcol JICHTOUHBIX YEPBEii: @ — CBUHOTO COIUTEPA;
6 — OBIYBETO LICMHS; 6 — JICHTEIA IHPOKOT0

Hepenas cucmema cOCTOUT M3 CKOIUICHHS B CKOJICKCE YepPBSl HEPBHBIX
KJIETOK M NPOAOJIBHBIX MApHBIX TSDKEH, MAYIIHNX 10 KOHLA Tea.

Opeanwl 4y8cme BEIPAXKEHBI CI1a00.

Opaanbl Obixanusa U NUIEBAPEHUS Y LECTOA OTCYTCTBYIOT.

Opeanbl 8videnenus 0 CTPOCHUIO OJHOTHUITHBI C OpraHaMU BBIIEICHHS
Tpemarol. B mapenxmume pacrionaraiorcst 3Be3a4aThle KIIETKH, HECYIHe
PECHHUYKH; OT STHX KJIETOK OTXOISAT BBIHOCSIIME KaHAJbBLbI, CIMBAIOLIHECS
B /IBa KPYIHBIX BBIJEIUTEIBHBIX KaHANA, HAYIIUX 110 OOKaM CTPOOHJIBL.

Ilonosas cucmema NECTON NMOXOXa Ha IIOJIOBYIO CHCTEMY TPEMAaTO..
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VY HepacuJIeHEHHBIX [ECTOA B MapeHXWME PACHOJIOKEH JHUIIb OJWH KOM-
IJIEKT MYXCKUX U JKEHCKHX MOJIOBBIX OPTaHOB. Y PACUICHEHHBIX 1IECTOX
Kbl repMadpOAUTHBIA YWICHHK UMEET 10 OJHOMY KOMIUIEKTY JKEHCKHIX
U OTHOMY KOMIUIEKTY MY>KCKHX MOJIOBBIX OPTaHOB.

CucremaTH4ecKuii 0030p JEHTOYHBIX YepBeii

Ompso Ilennu (Cyclophyllidea) npencrasies I€eHTOYHBIME YEPBIMHU,
Ha CKOJIEKCE KOTOPBIX UMEIOTCS YETHIPE MPHCOCKH, & Y MHOTHX BHIOB JI0-
MIOJIHUTEJIBHO €CTh BEHYUKU KPIOYbEB.

Hesoopyoicennviii (6viuuti) yenens (Taeniarhynchus saginatus) nqocrura-
et B 1uHy 8—12 M. Ha romoBke pacnoioXeHbI TOJIBKO YeTHIPE IPHCOCKH, a
X000TKa ¢ KproubsiMH HeT. [lapa3uTupyer TOJIBKO B KHIIEYHHKE YEIOBEKA.
B marke 3penoro unenuka Moxet ObiTh 10 100 ThIC. AuIL.

Brrmreammie ¢ xajmoM denoBeKka 3pesible WICHHKH MOTYT TepEIBUTAThCS.
IIpomexyTOUHBIH X03UH — KPYNHBIH pOraTelii CKOT. 3apa)aercs, mporia-
TBIBas SHIIa ¢ KOPMOM M BOJIOW. B KHIIEYHHKE KMBOTHBIX M3 SIMIl BEIXOJST
OHKOC(EpbI, KOTOpBIE BOYpaBINBAIOTCS B CTEHKY KHIICYHHKA M IIPOHUKAIOT
B KpoBb. OHKOC(EPHI OCeNaloT B MBIIIIAX BHYTPEHHUX OpraHoOB, Tae obpa-
3yroTcsi (PMHHBI THIA LUCTUIEPK. UeIoBeK MOXKET 3apa3uThesi, OTPeOIIsis
IUIOXO MPOBApPEHHOE WIIN HEJOKapEHHOE MSICO TTOPAKEHHOTO CKOTA.

3a00meBIINI YEIOBEK XYAEEeT, MPOUCXOTUT MHTOKCHUKAIUS OpraHM3Ma
NPOJXYKTaMH BBIJCTICHNUS LeNHs. berunii nenens xuBer 1o 18 ner, npousso-
215 32 3TOT niepuon 10 11 mapx sui.

Boopyoicennwiii (ceunoii) yenenw (Taenia solium), win cBUHO# conutep,
HEMHOTI'0 yCTyHaeT Obl4beMy MO CBOMM pa3mepaM — 2—4 M. JlepuHUTHBHBIM
XO3SMHOM SIBJISIETCSl uesioBeK. Ha TrojloBke NMOMHMO YEThIpEX HPHUCOCOK
nMeercss X000TOK C BEHYHKOM OCTPBIX XUTHHOBBIX KpIOUbeB. LIMKI pa3Bu-
THSI 9TOTO LIEHS CXOAEH C LIUKJIOM pa3BUTHUs Obrdbero 1enHs. OfQHaKo CBU-
HOHW coyuTep Ul YesioBeKa OoJiee OmaceH, Tak Kak ero TpyAHEe W3rOHATh
13 KHIIEYHUKA (OH MPOYHO NMPHUKPEIUIEH K CTEHKE KHIIKH), a TJaBHOE, de-
JIOBEK MOXKET OBITh M NPOMEXYTOUHBIM X03IMHOM. PUHHBI conuTepa pas-
BUBAIOTCSl B Pa3IMYHBIX BHYTPEHHHX OpraHax, B TOM YHCJIE M B IICUYCHH,
Cepare, MO3re, YTO MOXKET IPUBECTH K CMEPTH.

3penble YICHUKHA W3 Tejla YeJIOBEKa MOTYT BBIXOIHTH IIEIBIMH OOpPHIB-
KaMH CTpOOMJbl. UJEHMKM He CHOCOOHBI NepelBUraThesi 1o cyOcTpary.
[TpoMeXyTOUHBIM XO3SMHOM MOTYT OBITH CBHHBSA, kKabaH, cobaka, KOIIKa,
KPOJIHK, 3as1], MeIBeab, BEpOIIO, HHOTAA M YeloBeK. OUHHBI THIIA [IUCTH-
LEpK KOHLIEHTPUPYIOTCSI B OCHOBHOM B MBIIIIIAX, HO MOTYT OCE/IaTh B CEp-
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e, MeYeHu, MO3Te U Tia3ax, JJINTeIbHOE BpeMs (10 6 JIeT) cOXpaHss JKH3-
HECTIOCOOHOCTb. 3apaKeHHe MMPOUCXOIUT NPH MOSTAHIH HE TPOKapeHHOTO
U HE TPOBAPEHHOTO MsCa, Yallle BCEIO CBHHOTO. YEIOBEK MOXKET OBITh
MIPOMEXKYTOYHBIM XO3SHMHOM, €CITU B €r0 KUIICYHHK MOMAIYT 3peIbIe SHIa.
B sToMm cirygae GuHHBI 00pa3yroTCs B MBIIIIAX YEIOBEKA, BBI3BIBAS TSKE-
noe 3aboieBaHue. B3pocible YepBH JKUBYT B KHIICYHHKE YEIIOBEKAa HE-
CKOJIBKO JIET.

Oseuuti mozzosux (Multiceps multiceps) — yepBb HeGOIIBIINX Pa3MEPOB;
IauHa ero aoxoaut 1o 80 cMm. ['ojloBKa KpoMme YeThIpex MPUCOCOK BOOPY-
KCHa XOOOTKOM C JBYMS psaMé KproubeB. J[eOUHUTHBHBIM XO3SUHOM
SIBJISTFOTCS] co0aka M ee JMKUE POJIUYN. 3pelible YICHUKHU C KaJloM cobak 1o-
Ma1al0T BO BHEIIHIO cpexy. Ecnu sita OyayT mporiodeHs MpoMexKyTOd-
HBIM X035MHOM (OBI[a, K032, a TAK)KE KPYITHBIA POTATHIN CKOT, PEKE CBUHBS,
BepOIIO U APYTHE KUBOTHBIE, OYCHD PEIKO YEIOBEK), TO M3 SUI] BEIXOIAT
OHKOC(EpbI, KOTOPbIC BHEAPSIOTCA B CTEHKU KHIIEYHHUKA W C TOKOM KPOBH
pa3HOCATCS 0 OpraHu3My. B roloBHOM MO3re JKHBOTHOTO OHKocdepa mpe-
Bpalllaercs B LEHYp, JOCTUTaloMIMi pasMepoB KypuHoro sina. [Topaxen-
Has (UHHOHN OBIA COBEPIIAECT KPYTOBBIE IBIDKEHHS, TaK KaK OOBIYHO TOpa-
JKaeTcsl OJHA TMOJIOBMHA MO3Ta, YTO U ONPEACIHIO Ha3BaHUE OOJC3HH —
BepTsuka oBell. Cpeau OONBHBIX OBell HaOromacTes Maccobas rudeins. Co-
0aku 3apa)xxafoTcs, Mmoenas MO3T MOTHOMINX OT BEPTAYKH OBel. B3pocibie
4YepBU JKUBYT A0 6—8 MecALeB.

Monuesuu (paznuunvie 6udvl poda Moniezia) TOCTUTAIOT B [UIMHY 5 M U
6onee. ['omoBKa 4epBS MMEET TOIBKO YETHIPE MPUCOCKH. [|eHMHUTUBHBIM
XO3SMHOM Tapa3uTa SBJSCTCS MEIKUI U KPYIHBIA poratelii ckoT. OcoOeH-
HO TSDKEJIO TIEPEHOCT 3a00JICBaHUE MOJIOBIC JKUBOTHBIE.

[IpomMexyTOUHBIMU X035€BaMH CIyKaT HEKPOBOCOCYIINE MHUKPOCKOITH-
YecKue Majble MaHIWpPHBIE KIEMIH, Hacensiomue mouBy. Kiemm moenaior
OHKOC(EpBI, BBINABIINEC W3 Pa3pYIIUBIIMXCS YWICHHKOB mapasura. OH-
Koc(epsl Yepe3 CTCHKHM KHIIeYHHUKA KIIeIel MPOHUKAIOT B IIOJIOCTh Teja U
TaM TIPEBPAIIAIOTCS B MeJKHEe (DUHHBI THIA OHUCTHIEPKOWT (MelbJyanIias
JIMYMHKA C OAHOW TOJIOBKOM). MilekomuTarouye 3apaxkaroTcs, Moenas ¢
TpaBO¥ MOpaXeHHBIX Kiemeld. B 6opr0e ¢ MOHME3nel BaXKEH PEeXUM depe-
JTOBAaHUS BBITIACa CKOTA Ha MMAacCTOMINAX.

Oxunoxoxk (Echinococcus granulosus) nocturaer B [JUTHHY OKOJIO 5 MM.
TonoBka 3TOr0 MapasuTa UMEET YESThIPE MPUCOCKU M XOOOTOK C IBYMS Psi-
JTaMH KpIoYbeB. JIJIs SXMHOKOKKA XapaKTePHO HATMUHE BCETO TPEX-UETHIPEX
YJICHUKOB: HE3pPeNbli, repMapOJUTHBIN U 3peiblid. 3peinblii YWIEHHK, CO-
nepxkauuit 1o 800 smi, oTphIBaeTcs OT Tejla Mapa3uTa U BHIHOCUTCS C Ka-
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JIOBBIMH Maccam# Je(UHUTHUBHOTO XO3sMHa (coOakw, BOJIKA, IIaKaya, JIu-
CHILIbI, & TAK)KE JPYrUX XHUIIHBIX )KUBOTHBIX) BO BHEIIHIOIO CPeay. 3pelibie
YICHUKHU BO BHEIIHEH Cpejie HEKOTOPOE BPEMs MOT'YT IepeIBUTaThCsl, B TOM
YHCIIE U B IIEPCTH X035MHAa. MECTO OTOPBABILETOCS 3PEJIOT0 YICHHKA MOCIIe
OIJIOIOTBOPEHUS 3aHUMAET repMadpOAUTHBIN YICHUK, KOTOPBIA CTAHOBUT-
Cs1 3peJIbIM.

IIpoMeKyTOYHBIM XO35MHOM MOTYT CTaTh MEIKHIA U KPYIHBIA pOTaThIi
CKOT, CBHHBH, JIOIIAIU, KPOJHKH, IPbI3YHbI W JPyrue MICKOIHTAOIIHE,
KpoMme cemeiicTBa cobaubnx. MM MOXKeT cTaTh M 4esoBek. 3aboseBaHHe
Ha3bIBACTCS 9XMHOKOKKO30M, YaCThI JICTAJIBHBIC HCXOJIBI.

B kuIevHUKe MPOMEKYTOHUHOTO XO35IMHA M3 sIiIa BRIXOJUT OHKOC(hepa.
IMomnanast 4epe3 CTEHKH KHUILIEYHHKA B KPOBSHOE Pyciio, OHKOochepa Murpu-
pPYEeT 10 BceMy OpraHM3My, oceias M o0pa3ys (UHHBI THIA DXHHOKOKK,
Yalie BCero B MEYCHH, PEXKE B JIETKHX, MBIIILAX U MO3re. Y KPYIHOI'o pora-
TOTO CKOTa Macca (UHHBI MOXKET JOCTUTaTh Oojee 50 Kr.

VcTouHMKOM 3apakeHHs YEJIOBEKa MOTYT CTaTh COOAKH, OCOOCHHO Mac-
TYLIBH WIIK TIPH CBOOOJHOM COJIEp)KaHHM B MOCENKax W ropojax. Beimon-
3al0lIMe U3 aHAJILHOTO OTBEPCTHS 3peJible YWICHUKU BBI3BIBAIOT Y COOAK 3y,
KMBOTHBIC YELIYTCS M Pa3HOCIT siiilia 1O mepcTu. Bapociibie YepBy XUBYT
B KHUILIEYHHKE CO0aK 10 6 MecsleB. DXMHOKOKK paclpoCTpaHEH B MECTHO-
CTSIX C Pa3BUTHIM )KUBOTHOBOJICTBOM.

Ompso JIenmeywnt (Pseudophyllidea). ¥ npeacraBureneii atoro otpsiga
TOJIOBKA HE MMEET MPUCOCOK U KproubeB. OpraHaMu MPUKPEIUICHUS CITyKaT
00TpHHN — ILEJICBHIHBIC SIMKH, C TOMOUIBIO KOTOPBIX MAPAa3UThl 3aIEMIISIOT
CTeHKY KMIIKHA. OTpsia BKIIOYAET MHOTO IAPa3UTHYECKUX BHUIOB, U3 KOTO-
pbix Haubosiee onacen mwupokuit nenrten (Diphyllobothrium latum). Yepes
KHMBET B KUIIEYHUKE XUIHBIX XKUBOTHBIX, AocTuras Juabl 8—10 M. ledu-
HUTHUBHBIM XO3SHHOM MOXET ObITh YeJOBeK. Bolieiine ¢ KajJoM BO BHELI-
HIOIO CpeJly 3pejible siila ¢ KPBILEUKOH JOJDKHBI [OIIACTh B IPECHYIO BOJY.
U3 siuil B BOAE BBIXOJMT JIMYHMHKA, MOKPBITAs PECHUYKAMH, — KOPALIHIUA.
JIu4rHKY MOTYT ChECTh BECIIOHOTHE PakoOOpa3HbIe — IUKJIOMbI U IHANTO-
MYCBI, B KHUIIICYHAKE KOTOPBIX M3 KOPAIMIUS BBIXOIUT C(HPOPMUPOBABIIASCS
JMYWHKA OHKoc(epa ¢ mecTpio KproubsiMu. OHKOChepa BHEAPSETCS B TO-
JIOCTD TeJa MEePBOro MPOMEKYTOUHOI'0 XO35IMHA U TaM MPEBPAIIAETCs B M0-
Kostiytocst a3y — MpoLepKou, UMEIOMNH YIUIMHEHHYI0 GOPMY C JIUCKOM
Ha 33JJHEM KOHIIE TeJla, HECYIEM KPIOUbsl.

Ecnn mopaxxeHHOTo pakooOpa3HOTO MPOTJIOTUT PhIOa (HampuMmep, IrykKa),
TO B €€ TeJe MPOLEPKOU BHEAPHUTCS BO BHYTPEHHHE OPraHbl M MBIIIIIBL,
TJie IPEeBpaTUTCs B (GPMHHO3HYIO CTauio — miepouepkona. [lnepouepkon st
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AMEIOT YepBeoOpa3Hoe TeJIO JUIMHON 1-2 ¢cM ¢ 0JIHO¥ BBEpHYTOH T'OJIOBKOM
Ha repeiHeM KOHIe Tesa. [ 0JI0BKa BOOpYKeHa ABYMsI OOTPHSIMHU.

JlepHUTHBHBIN XO3SUH 3apa)kaeTcs, MOoenasl ChIPYI0, 3aMOpPOKEHHYIO
win cnabo npocojieHHylo pei0y. Uenosek 3aboieBaeT quduiio60Tpro3oM
Yale BCero B TeX pailoHax, rie moTpedisiioT B OOJBLIMX KOJHYECTBAX Chl-
pYIO pbIOy, B OCHOBHOM B BHJI€ CTPOTaHWHBI U3 3aMOPOXEHHOH pbIOBI, B
KOTOpPOW OCTAIOTCSI KM3HECIIOCOOHBIE TUIepoLepKonabl. B mukiie pazsurus
JISHTEIa Ba)KHBI pe3epByapHbIe X03seBa (XUIIHBIE phIOb). [Ipn moemaHum
IIYKaMH MMOPaXCHHBIX ILICPOLIEPKOUIAMH PBIO B UX KUIICYHHUKE MApa3UThI
HE MePEBapUBAIOTCS, 4 IPOHUKAIOT B TKAHHM U HAKATUTUBAIOTCS B PA3JIMYHBIX
opraHax.

KoHTpobHBIE BONPOCHI

. Mopdomnorwust mecro.
. CucremMaTudeckuii 0630p JICHTOYHBIX YePBEH.
. Huk pa3BUTHS OBIYBETO LEITHS.
. Hluk pa3BUTHS CBUHOTO LIEITHS.
. [ukn pa3BUTHS 3XUHOKOKKA.
. [ukn pa3BUTHS OBEYHETO MO3TOBHKA.
7. Ilukn pa3BUTHS MOHUE3HH.
8. BrI3bIBacMbIe 1eCcTOAaMU 3a00JICBaHUS, IPU KOTOPBIX YCIOBEK SIBIIS-
eTCsl ICPUHUTUBHBIM XO3SHHOM.
9. BrI3biBaeMbIe 11€CTOAaMK 3a00JIeBaHUS, TIPH KOTOPHIX YEIIOBEK SIBJISI-
€TCsI MPOMEKYTOUYHBIM XO3IUHOM.
10. OcobennocTH MOP(OIIOTUH JICHTELIOB.
11. Tkt pa3BUTHS JICHTEIA IUPOKOTO.

oOUTh, WN B

2.4. Tun Ilepenunononocrunie. Kpyriasie yepsu (Nemathelminthes)
OO0mas xapaKkTepucTHKA

Kpyribix gepBell OTHOCST K IEPBUYHOINOJIOCTHBIM YEPBSIM, TaK KaK OHU
HNMEIOT HECETMEHTHPOBAHHOE TEJIO C IEPBUYHON IMOJOCTBIO, 3aIIOJIHCHHON
MOJIOCTHOM >KUAKOCTBI0. KullleuHsli kaHall HE pa3BETBIICH U 3aKaHUYUBAETCS
aHaJbHBIM OoTBepcTHEM. M3BectHO Gosiee 100 ThIC. BUIOB KPYIJIBIX YEpBEH,
Cpean KOTOPBIX MHOTO CBOOOJHOXKMBYIIMX (DOPM, BCTPEHAIOIIUXCS B MO-
psX, IpeCcHBIX BojoeMax U nmouse. [IouBeHHbIE BUJBI YepBEil y4acTBYIOT B
IOYBOOOPa30BaTEIbHBIX IpOIEccax, a Iapa3UTHYECKHE YEepBH HAHOCST
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OTPOMHBIN yIIepO >KMBOTHOBOJACTBY M PAacTEHHEBOACTBY. Cpem KPYTIIBIX
YepBeil MHOTO Mapa3WTOB, KOTOPHIE BCTPEYAIOTCA TMPAKTHUECKH y BCEX
MHOTOKJICTOYHBIX JKAUBOTHBIX, & TAK)KE Y MHOTHX PAaCTCHUIA.

[epBuuHas 1oJa0CTh Tela (CXM301ENb) 00pa3yeTcs 3a CUET pa3pyLeHUs
MTAPEHXHUMBI, 3aMOJHSIOMEH Y TUIOCKUX YepBEeH MPOMEXYTKH MEXIY BHYT-
PEHHMMH OpraHaMH M CTEHKOM Tena. ['JaBHas (QYHKIMA CXHU30LENs —
TPAHCIIOPT NHTATENILHBIX BEIIECTB M KOHEYHBIX HPOJYKTOB OOMEHa, 4TO
jerde u OBICTpee OCYIIECTBIISETCS B TOJOCTHOM JKUAKOCTH, YeM B HapeH-
XHME.

dopma Tena y 3TUX 4epBed OKpyrias B nornepeuHuke. [1okpoBbl npea-
cTaBlieHbl KyTuKysiou. [log mokpoBamu pacrionaraercs CiaoW MpOaOibHBIX
MBIIII] WIA OTACTBHBIC MBIIICYHBIC ITyYKH, PEKE MOTYT OBITh KOJBIICBBIC
Mbiel. HepBHas cucrema npejacTaBieHa OKOJIOTJIOTOYHBIM Y3JIOM U OT-
XOISIIUMH OT HETO MPOJOJIEHBIMH HEPBHBIMU TsDKaMH. OpraHbl JBIXaHUS
OTCYTCTBYIOT.

KuleuHuK COCTOUT U3 TpeX OTIENOB: IIEPEAHEro, CPEIHEro U 3aHEro.
PoToBoe oTBepcTHE HaXOAWTCS Ha OPIOITHON MTOBEPXHOCTH MEPEAHETr0 KOH-
11a tena. Mimeercs aHabHOE OTBEPCTHE.

BrinenurensHas cuctemMa MOCTPOEHA MO NPOTOHE(QPUINATBLHOMY THILY,
HO 0e3 MeplaTebHBIX KJIECTOK WIN B BUE 0COOBIX KOXKHBIX (THIIOJEpPMalb-
HBIX) JKeTe3.

Bosbinast yacte Kpyribix 4epBed pasZeibHOINOJbIE, HO BCTPEYAIOTCS U
repmadpoautHsie hopmbl. HacTo BbIpaskeH 10JI0BOH aumopdusm. Pazmuo-
JKAIOTCS TOJBKO MOJOBEIM ITyTeM. Pa3Burue mpsiMoe, pexke — ¢ Mmeramopgo-
30M. Kpyriible uepBu He ClIOCOOHBI K pereHepanuu.

Tun Kpyrinsle 4epBH BKJIIOYAET HECKOJIBKO KJIACCOB, M3 KOTOPBIX
HanOOJBIINNA HHTEPEC MPEACTABIIIOT TpH Kiacca: kiaacc CoOCTBEHHO KPyYT-
neie 9epBH, wim Hemaroap! (Nematoda), kmacc Ckpebnn (Acanthocephala)
n knacc Konosparku (Rotatoria). [lyst cenbckoro xossiictBa HanOosbliee
3HAa4YCHHE UMEIOT IPEACTaBUTEIH KiIacca HEMATOI.

CucremMaTuka

apcTBo XKuBoTHbIe (Animalia).

IMomnapcTBo Muorokierounsie (Metazoa).

Tun ITepsuunononoctasie (Nemathelminthes).

Krnacc Kpyrubie uepsu, umn Hemaroast (Nematoda).

Busr: ackapuia yenoseueckas (Ascaris lumbricoides);
ackapuza cBuHas (Ascaris suis);
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ackapuja jomaauHas (Parascaris equorum);
Heoackapubl (Neoascaris vitulorum);
Tokcokapa (Toxocara canis);

tokcackapuaa (Toxascaris leonina);

ackapuna Kypunas (Ascaridia galli);

Biacornas ceuHO# (Trichocephalus suis);
tpuxunemna (Trichinella spiralis);

puiita Mmeauiackas (Dracunculus medinensis);
octpuua aetckas (Enterobius vermicularisa);
octpuua nouraauHas (OXyuris equi).

Mopdgonozuueckuii 0630p. HecmoTpst Ha OOJBIIIOE IKOJOTHIESCKOE Pa3-
HOooOpa3ue, HeMaToabl 0JH000pa3Hbl Mopgooruyecku. Gopma Tena 06bIYHO
BepeTeHO0Opa3Has, HUTEBHIHASA U pexe KonbacoBuaHas. CBOOOTHOKHUBY-
e YepPBH J)KUBYT B HIMCTOM TPYHTE BOJOEMOB HIIM TYMYCOBOM TOPH30HTE
MOYBBI, NMUTasACh opraHukoi. Ilapasuruueckue (opmbl, 0OUTas B TKaHIX
pacTeHHi W Tele KXUBOTHBIX, MOTJIOMAIOT OPTaHMYECKUE BEIIECTBA M3 Op-
TaHW3Ma XO3SHHA.

[TokpoBsl Hemaron 00pa3oBaHbl T'MIOAEPMOM, MOKPBITOH KYTHKYJIOH.
Kytukyna mosxer coctosite u3 4-10 cnoes. Ee noBepxHOCTh KONbYaTast Win
rnaakas. Kyrukyma 6maromapst cBoeMy COCTaBy HAXOIHUTCS B OMOJIOTHIECKU
AKTHMBHOM COCTOSIHUM M YCTOHYMBA K JICHCTBUIO NMHIIEBAPHUTEIBHBIX (hep-
MEHTOB XO35IMHA, XOTS Y TIOTMOLINX YepBel KyTHKYJIa JIETKO NepeBapuBacT-
csl B KHIICYHUKE )KUBOTHBIX.

[lepBryHAas TMOJOCTH TeNIa 3aIOHEHA MOJIOCTHON JKUAKOCTBHIO M 3aKIIO-
YeHa B KOXKHO-MYCKYJIbHBII MelIok. B momocty Tena pacrosioxkeHsl BHYT-
PEHHHUE OpTaHBI.

Hepsnasa cucmema npencraBieHa OKOJIOTIOTOYHBIM HEPBHBIM KOJIBIIOM,
KOTOpOE OIIOSICHIBACT IHUILEBOJ, ¥ OTXOISLIMMHU OT HEro JIBYMSI NPOJOJIb-
HBIMH HEPBHBIMH TSDKAMH: CITHHHBIM ¥ OPIOIITHBIM.

Opeanbl uyscme Pa3BUTHI €1a00 M TIPEICTABICHBI OCS3aTENBHBIMH H
0OOHSTEIbHBIMH KJIETKAMH.

Myckynarypa oO6pa3oBaHa 0OBIYHO HOJIOCAMH TPOJIOJIBHBIX MBIIIEYHBIX
BOJIOKOH, KOTOPBIE pa3zelieHbl M0 OOKaM Teja BBIPOCTaMH (BaJMKaMH) TH-
MOJIEPMBI, @ HAa CHMHHOW M OpIOIIHOIM CTOpPOHAaX — HEPBHBIMH CTBOJIAMH,
JIeKaUIMMHU B BAIMKaX TUIOAEPMBL. MBIIIEYHBIE TI0JIOCHI 00pa30BaHbI CII0-
€M VAJIMHEHHBIX KJETOK, COIepXammx MHOGHOpWLEL. MycKyiaTtypa
HEMaToJ MO3BOJISIET COBEPIIATh OJHOOOpa3HbIE 3MECBUIHBIC JIBH)KCHHSI.
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Huwesapumenvuas cucmema TIpenCcTaBlIeHa ITEepeIHUM (POTOBAs IIO-
JIOCTH, TJIOTKA M MHIIEBO), CPEIHUM U 3aTHUM OTAelamMH. PoToBoe oTBep-
cTHE 0OBIYHO NMPHUKPBITO r'y0aMu.

Opeanvl Ovixanus. Y CBOOOJHOXMBYIIMX HEMaToa M (uTONapasuToB
ra3000MeH IPOUCXOINT Yepe3 MOKPOBHI Tesia. Y OONBIIMHCTBA Mapa3uTOB
JKUBOTHBIX U YEJIOBCKA aHAdPOOHOE JBIXaHUC.

Opeanvl pasmuoocenus. HemaTonpl pas3IebHONONBL. Y HHUX OOBIYHO
Pa3BUT HOJOBOHW AUMOPGU3M. Y Mapa3sUTHIECKUX HEMATOX CAMKH KpyIHEe
CaMIIOB, 3a/IHUI KOHEII TeJIa KOTOPBIX 3aKPYYCH.

My»XCKHE IOJIOBBIC OpPraHbl, KaK MPaBUJIO, MPEICTABICHBI HEMAPHOM
TpyOKOH, camMblii TOHKHI KOHEI KOTOPOH SBJSETCS cCeMEHHUKOM. CpemHsist
4acTh TPYOKH — CEeMSIIPOBOJ, a HanOoJee TOJCTHIN OTAeT — CeMsIH3Bepra-
TEJBHBIA KaHaJ, KOTOPBIA OTKPHIBACTCS B 3aJHUU OTNEI KUIICYHHUKA. AHYC
Y CaMIIOB BBITIONHSET (YHKIUIO KJIOAKH, COBMEIIAst POJIb aHyCa U TIOJIOBOTO
OTBEPCTHSL.

JKeHckas monoBasi cuCTeMa MapHasi, XOTs €CTh MPEICTABUTENN C HEmap-
HOMH >KEHCKOH I0JIOBOM cucTeMoi. HuteBuHbIE SIMUHUKH MIOCTENEHHO Ie-
PEXOIAT B SUIEBOIBI, KOTOPHIE PACIIMPSIOTCA W IEPEXOIAT B TOJCTHIE Ka-
HaJIBI — JBC MaTku. MaTKU OTKPBIBAIOTCS B HEMAapHOE BJAraiuine, Kynaa
MOCTYMAET CIIepMa caMIia M Yepe3 KOTOPOE B MOCICAYIOIIEM HAPYyKy BBIBO-
ZIATCSI OTUIOOTBOPEHHBIC STHIIA.

HexoTtopeie Kpyriible YepBH — Mapa3UThl dKUBOTHBIX M YCIIOBCKA. 3HAYU-
TEJIBHOC YUCIIO KPYTJIBIX YCPBCH SIBIIIOTCS Mapa3sUTaMH PA3IHYHBIX CEJb-
CKOXO3STHICTBEHHBIX JKHBOTHBIX, & TaK)Ke OOJIBIIMHCTBA JWKHAX ITO3BOHOY-
HBIX. DTH TEIIEMUHTHI BBI3BIBAIOT ONACHBIC 3a00JE€BaHUS, CHIDKAIOT IIPO-
JIIyKTHBHOCTh JKMBOTHBIX, TPUYWHSIS CYIICCTBCHHBIA yIIEPO >KUBOTHOBOJ-
cTBY. HexoTopsle Kpyriible YepBU Mapa3sUTHPYIOT U y YenoBeka. Hanboiee
9acTO Y JKUBOTHBIX W YeJIOBEKA Mapa3suTHPYIOT HEMATOIBI M3 TPYIIHI Te0-
renbMUHTOB. OUYeHb OMACHBI JJIS YENIOBEKa OHMOTCIIBEMUHTBI: TPHXHUHEIIA
crmpanbHasi, HUT4aTKa bankpodTa u ap. PaccMoTpum Ononmornaeckue oco-
O6eHHOCTH HamboJiee pacIpOCTPAaHEHHBIX B HAIlleil CTpaHe M OMAacHBIX Mapa-
3UTUYECKHUX BHJOB HEMATO/I.

Ackapusl (pa3nuuHbIe BUIBI ceMeiicTBa Ascaridae) )KUBYT B KUIICYHH-
K€ MHOTHX IUKHX, JOMAIIHUX M CEbCKOXO3SMHCTBEHHBIX MIIEKOMHUTAOIIIX
(cBUHBH, JOIIAIN, NTUIA, KPOJIUKH, MEIKHA M KPYIHBIA POraThlii CKOT,
co0aku U Jp.), a TaKXKE YEIOBEKa, OCOOCHHO YacTO BCTPEYAIOTCS Y JeTeH
(puc. 18). OcoOEHHOCTHIO acKapHI SBJISETCS UX BHIOBAS MPUYPOUESHHOCTD:
K2XXIOMY BUJIY MIICKOITUTAFOILETO MPUCYII CBOW BUJI ACKapUIbI.

70



Puc. 18. Ackapuapl: g — BHEIIHUI BUA; 6 — NOMEPEYHBIil pa3pes Tena caMku: 1 — KyTHKyI1a;
2 — runoaepma; 3 — IPOAOIBHBIC MBILIIBI; 4 — ITA3MaTHYECKHE OTPOCTKU MBIIICYHBIX KIICTOK;
5 — CIMHHOIT BaMK THIIOAEPMBI; 6 — KUIIEYHHUK; 7 — OOKOBOW BaJIMK 'HIIOACPMBI;

8 — matka; 9 — stittieBombl; 10 — stuaruk; 11 — GPIOIIHO# HEPBHBIN CTBOI

AckapuIpl IMEIOT BepeTeHooOpasHoe Teno mmHoi 20—40 cMm mpu nua-
Metpe 10 3-5 MM. Xopomo pa3BUT MOJOBOW AMMOpP(H3M: CAaMKH 3HAUH-
TEJILHO KpPYITHEE CaMIOB, XBOCTOBOH OTIEN KOTOPBHIX 3arHyT KPIOYKOM.
[TmomoBUTOCTE CaMOK O4YeHb BBICOKas — 200 Teic. smr 3a cyTku. Omurono-
TBOPEHHOE SO MOKPHITO MPOYHBIMU 000JIOYKaMH, KOTOPBIE XOPOIIO 3a-
LIMIIAIOT 3apOABILT OT HEOJIArONPHATHBIX YCIOBUI BHEIIHEH Cpe/bl.

JlpoGieHre siinia HAYMHACTCSA B Telle CAMKH acKapuibl, HO OCHOBHOE
pa3BUTHE JTUYMHKH IPOXOJUT BO BHEIIHEH cpene B TedeHne 8—30 CyTOK,
YTO ONpeAeNseTcs INIaBHBIM 00pa3oM TemIiepaTypoi cpensl. Bo BHemHIO0
cpeny siiiua nomanaroT ¢ GpekaausaMu Xo3siuHa. [locie okoH4YaHUs pa3BUTHS
JMYMHKH S0 CTAaHOBHTCS MHBa3HOHHBIM, T. €. CIIOCOOHBIM K 3apa)KCHHUIO
xo3simHa. [IporinoTuB Takoe SHIO, KMBOTHOE MOXKET 3a00JI€Th acKapuIo-
30M. 3apakeHHE NPOWCXOJUT NPHU TMOTPEOJICHHH 3arps3HEHHBIX SHIAMU
ackapu KopMa M BOJBI, a TaKXKe 4epe3 IpeaMeThl yXoaa, 000opyHoBaHHE,
MOJCTHIIKY U T. II.

B kuniedHuke X03sMHA U3 SIMIl BBIXOIAT MUKPOCKOIIMYECKUE JIMYMHKH,
KOTOpBIC BHEAPSIOTCS B CTEHKH TOHKHMX KHIIOK, NMPOHHMKAIOT B KPOBSHOE
PYCJIO U C TOKOM KPOBH BBIHOCSTCS B KaIllWJULSIPBI JIETOUHBIX My3bIPHKOB —
aNbBeOJI, I/le MapasuT pacTeT. B 3To BpeMsi MOXET BOSHUKHYTb BOCIAJIH-
TENbHBIA MPOLECC B JITKUX M Jake KPOBOTEUCHHE. I3 JIerkux JMYMHKH
yepe3 OPOHXH M ABIXaTeJIbHOE TOPJIO NP OTKALLIMBAHUH XO35HHA ITONaja-
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IOT B IVIOTKY, @ 3aTeéM BMECTEe ¢ KOPMOM U CIIOHOH IOAPOCIINE JTMYMHKH
CHOBA MMOMAJAI0T B KUIICYHHUK, [JI¢ 3aKAHYUBAIOT CBOC Pa3BHUTHE U IPHCTY-
NAKT K Pa3MHOXKEHHIO. J{J1 pa3BUTHS JTHYMHOK acKapHj TpeOyeTcsi OKOJo
2-3 MecseB.

Octpuusl (pazinnuHble Buabl cemeiictBa Oxyuridae) mapasuTHpyoT B
TOJICTOM OTJEJIC KUIICYHHKA [O3BOHOYHBIX U YeNIOBeKa. JTO MEJKHE mapa-
3uThl (puc. 19), uMeromue B3ayTHe nuiieBoja (0yap0yc) U TOHKHH 3a0CT-
pEHHBIN XBOCTOBO# Kowmerl. JlimHa dwemoBedeckoit octpumsl (Enterobius
vermicularis) cocraBmsier MeHee 2 CM, TOT/a Kak JIOMIAAWHAS OCTPHILA
(Oxyuris equi) mocturaer 6—18 cM 3a cuer cBoero AIMHHOTO XBocTa. OCT-
PHIIBI BBI3BIBAIOT 0OJIE3Hb OKCUYPO3 Y Jomanel, MyaoB u 3e0p. [lapazutu-
PYIOT OKCHYPHI B OOJIBIIONH 000IOYHOMN KHIIKE, HO MOTYT 3aCENSTh CIICIYIO
KUIIKY U AakKe TOHKHIl OTIen KUIIeYHHKa. B pesyibrare y jomanei Hapy-
[IAeTCsI ACATENPHOCTh MUIICBAPUTEIBHOIO TPAKTa M MOPAXKAETCS KOXa Y
KOpHs XBOcTa. [1apa3uTsl pacmpoCTpaHEeHbI TIOBCEMECTHO.

a 6

Puc. 19. Camka £eTCKO# OCTPHUIBL: ¢ — BHEIIHUN BUA; 6 — BHyTPEHHEE CTpoeHue: 1 — poT;
2 — KyTHKYJSIPHBIC yTONLICHNS; 3 — MUIeBOx; 4 — Oynp0yc; 5 — cpenusist kuka; 6 — mososoe
OTBEpCTHE; 7 — MaTKa, 3allONHEHHas AHaMu; 8 — IMYHKK; 9 — aHAJIbHOE OTBEPCTHE

ITocne OIVIOAOTBOPCHUA CaMIibl [Oru0aroT. HepeHOJ’IHeHHLIe 3peCJIbIMU
Hﬁ].[aMPI CaMKH BMECCTC C (I)CKaJ'II/IS[MI/I CIIYCKAIOTCA K aHaJIbHOMY OTBEPCTUIO
Jjomanu. Onu BBIXOOAT M3 KHIICYHHWKA IMaCCUBHO. Yacth caMoOK magaroT Ha
3CMIII0 U OTKJIaAbIBAKOT ﬂﬁ].[a Ha IMOBEPXHOCTH PICHpa)KHCHPIfI, a 4JacTb 3a-
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JIEPKUBAIOTCS B CKIIAAKAX CIM3UCTON 00OIOYKM BOKPYT aHyca M OTKIIAbI-
BAIOT fiiilla B NEpUaHAIBLHON 00JIaCTH 10J KOpHEM XBocTa Jiomaau. CaMku
Hoce OTKJIaJbIBaHus sull rorubaroT. Kieiikas cimsucras macca, B KOTO-
poli HaxonsTCA siiina, oOpazyeT cepoBaThlii HaJeT Ha IepUaHaIbHOW 00Ja-
CTH B €€ CKJIaJIKax.

ITox xBOCTOM M B 00J1aCTH IPOMEXHOCTH 4epe3 2—3 CYTOK SiIa OKCHYp
CTaHOBSTCS WHBAa3MOHHBIMU. [IpW MBIXKEHUM XBOCTA JIOMIANU SIIA TOIa-
JTAIOT BO BHEIIHIOID CPEy, 3arps3Hss MOACTHIIKY, TpaBy, CTCHBI JACHHUKA,
KOPMYIIKH | T. . ECTT MHBa3MOHHBIE SHIA MTOMAAal0T B KHUIIEYHHUK JIOMIa-
A, TO U3 HUX BBIXOAAT MHUKPOCKOMHYECKHE JIMYMHKH W Pa3BHBAIOTCS BO
B3POCTBIX TEIEMUHTOB. Yare OKcHypo3y MOABEPKEHBI MOJIOAHSIK U CTapbie
nomany. bonpHBIE )KUBOTHBIE MCIIBITHIBAIOT CHIIBHBIA 3YA B OOIACTH XBO-
CTa, OHM PacyechlBAIOT 3TH MECTa O BBICTYMAIOIIWE YacTH JCHHHUKA, CIIO-
COOCTBYsI OCBIIIAHUIO LI,

VY yenoBeka, yale BCEro y AeTei, KOTOpbIE JIETKO CaM03apaXkatoTcsi STHM
BUJIOM TeJIbMMHTOB, B TOJICTOM M 3a/IHEH KHIIKE IapasuTHPYET IeTCKas
ocrpuna. 1o Menkue 4epBsiku aauHol 5-10 Mm Gernoro nsera. Oruiono-
TBOPEHHBIE CAMKH BBIIIOJI3AIOT HOYBIO U3 NPSAMOI KHIIKK M OTKJIAbIBAIOT
SIAIIAa Ha KOXY BOKPYTr aHyca. Yske depe3 10-12 gacoB siflia CTaHOBSITCS
nHBa3HOHHBIMA. CaMKa OTKJIaAbsIBaeT 0KoJio 11 TeIc. sum. Siima magaroT Ha
0erbe, TOCTEeNbHBIC MPUHAIICKHOCTH, Ha IIOJ U T. I. M3-3a CHIIBHOTO 3yna
B 00JacTH aHAJIBHOTO OTBEPCTHS NIETH PACUECHIBAIOT 3TO MECTO U JIETKO
caMo3apakaroTcs (ayTOMHBA3M).

Cpenu OMOreJIbMHUHTOB HanOOJIBIIYIO ONMACHOCTH IPEICTABISAET TPUXH-
Hemna cnupaneHas (Trichinella spiralis), ®u3HeHHBIH HUKI KOTOPO# mpo-
XOJIUT TIOJIHOCTBIO B OpPraHMW3Me XO35IMHA. Y TPUXMHEIUIbI Pa3jinyaroT /B
CTaJlNU: KUIICYHBIC TPUXHHEIUIBl U MBIIICYHBIC TPUXUHEIUIBL. XO035€BaMU
TPUXUHEIUT MOT'YT OBITh XUIIIHUKH, TAPHOKOIBITHEIC, B TOM YHUCIIC CBUHBH,
HACEKOMOSITHbIE, JJACTOHOTHE, TPBI3YHBl U YEJIOBEK. Y 4YeJIOBEeKa TH I'eib-
MHUHTHI BBI3BIBAIOT 3a00JICBaHHME TPHUXHHEIUIE3. YelnoBeK 3apa)kaeTcsl B OC-
HOBHOM OT CBHHEHW M pPEAKO OT APYTHX, B YaCTHOCTH IWKHX, XUBOTHBIX,
moTpeOIIsIT MACO, TIOPAaKEHHOE MBIIICYHBIMHU TPUXUHEIUIAaMH. B msce 3apa-
JKEHHBIX CBUHEH paccessHbl HeOOIbIIE OBAbHBIC KAaTCyibl. B kakmoit kam-
cyJie HaXOIUTCSA CKPYYCHHAs B CHHPAIb MHUKPOCKONMYECKAs TPHUXHHEIIA
TMHOM 0K0J10 0,5 MM.

Ecnu takoe TpuxuHemie3Hoe MscO OyneT IJIOXO TepMUYecKH odpabo-
TaHO U CHEICHO XO3IMHOM, TO B €TO XKEIyIKe IO JeHCTBUEM JKEITyTOTHOTO
COKa KallCyJibl pacTBOPSIIOTCS M MOJIO/bIE TPUXHHEIIBI BBIXOJAT U3 HHX.
[TomaB B TOHKHI OTHEN KUIIEYHWKA, TPUXHUHEIIIBI PacTyT U depe3 2-3 cy-
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TOK MPEBPANIAIOTCS B TOJOBO3PEIBIX T'eIbMUHTOB. CaMKH JOCTHUTAIOT B
nauHy 3—4 MM, a camusbl — 1,5 mm. UepBu BHeAPSIOTCS B TKaHb KUIIEYHHUKA
Y IPUCTYTAIOT K pa3MHOXeHHIO. [locie criapuBaHus caMIlbl TOTHOaoT.

OIUIOTIOTBOPEHHBIC CAMKH 3aKPCIUISIOTCS TOJOBHBIM OTICIOM B CIIU3U-
croit obosouke kumku. CaMKH JKHBYT OKOJIO 2 MECSIIEB, U 32 3TO BpEeMs
KaXJasi poKIacT MPUMEPHO 2 THIC. JUYUHOK (TPUXHUHEIIAM CBOWCTBEHHO
SIMIIEKUBOPOXKICHNE). JIMUMHKN TPOHHKAIOT B JIMM(ATUIECKHUE COCYIIbI
CTEHKH KHUIIIEYHUKA U 3aTeM B KpOBsiHOE pyciio. C KPOBBHIO OHU Pa3HOCITCS
10 BCEMY OPraHU3My W OOBIYHO TOMAJAIOT B MBIIIIEI. JINYMHKH, aKTUBHO
JIBUTASICh, BHEAPSIOTCS B BOJIOKHA TIOTIEPEYHOTIONOCATON MYCKYIaTyphl, T
MUTAIOTCA U PACTyT, pa3pylias MBIIICYHBIC BOJOKHA. 3aTEM TPUXHHEILIBI
3aKpy4YUBAIOTCS B CIHUpPajbh W IMOCTCIICHHO OKPYKAIOTCS COCIUHHUTEIBHO-
TKaHHOU Karicynoi. [IpumMepHO yepe3 rojy B CTEHKaX KarcyJl OTKJIAIBIBAOT-
Csi CONIM YIJICKHUCIIOTO KajblMs W KAlCyJbl MPUOOPETAOT OCNBIi IIBET.
Tak OCHOBHOW X035IMH MPEBPAIIACTCS B IPOMEKYTOUHOTO.

CBHHBHU 33apaXKalOTCsl TPUXUHEIUIC30M, TOe/Iasi 3apaKCHHBIX TPUXUHEII-
JIOW JOXJIBIX KPBIC WJIM CBHHBIE OTXOJBI ¢ 00eH. KphICHl ke 3apa)caroTcs,
MUTAsICh TKAHSAMU TABIIUX OT TPUXHMHEIUIE3a MPYTHMX KPBIC WJIM CBUHBIMH
OTXOJIaMH, TIOTIABIIMMH Ha CBAJIKY HJIM 3aKOTIAHHBIMHU B 3€MJTIO Ha HEOOJIb-
Iy TayOuHy. 3apakeHHbIe TPUXHWHEUIAMH TYIIW CBHHEH YHUYTOXAIOT,
TaK Kak IMapa3uThl B KaICyJiaX YpE3BHIYAHO YCTOHIHMBHI K CAMBIM KECTKUM
peKUMaM TEPMHUYECKOH 00pabOTKH Msica.

s yenoBeka Hawbojiee OMACHA MBIIICYHAS CTAIWS Pa3BUTHS TPUXH-
HeJUTbl. IHKancymupoBaHue JTMYUHOK COMPOBOXKIACTCS OOJISIMH B MBIIIIIAX.
Ocenanue TPUXHUHEIUT B MBIIIIAX TJIa3 MOXKET BBI3BaTh CJICIOTY, a JIOKAIH-
3alusl UX B MO3Te NPUBECTH K CMEPTEIbHOMY HMCXOAy. Hamuuue JTHIHMHOK
TPUXUHEIUT B MsCE CBHHEH MOXXHO MPOBEPUTh B JOMAIIHUX YCIOBHSX.
JIJis 3TOTO ¢ TIOMOIIBIO OCTPOW OPUTBBI JENAIOT TOHKHI CpPe3 MBIIIIBI |,
TIOMECTHB €T0 MEXy IBYMS CTEKJIIAMH, PaCCMAaTPUBAIOT B NyIy. Eciu msico
3apake€Ho, TO KarcyJibl OyayT BUIHEIL.

KOHTpOJ’[LHLle BOIIPOCHI

. O0m1ast XxapaKTepUCTHKA TIEPBHYHOIIOJIOCTHBIX.
. Cucremaruka HEMAaTO/I.

. CtpoeHue ackapuasbl.

. Huks pa3BUTHS CBUHOW acKapHUbl.

. [uk pa3BUTHS 4€JI0BEYECKON aCKaPHIBL.

. Huks pa3BUTHS 1€TCKON OCTPULIBL.

. Hukn pa3BUTHS TPUXHUHEILIHI.

~NO N kAW —
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2.5. Tun Koabuartnie yepBu (Annelida)
OO0mas xapaKkTepuCTHKA

Konpyateie uepBH, WM KOJIbYEIBl, — HAnOOJIee BEICOKOOPTaHM30BaHHAS
TPYIINa YepBei ¢ YCIOKHEHHBIMHU 110 CPABHCHHIO C JAPYTUMH TUIIAMHU Yep-
Bell CcHCTEeMaMH OPraHOB. DTO JIBYCTOPOHHECUMMETPHYHBIC >KUBOTHBIC.
MeTtamepusi y KOTbYATHIX YePBEil BRIPaXKaeTcsl B TOM, YTO X TEJIO CHApYXH
PACWICHEHO Ha PsAJ OJJHOTHITHBIX CETMEHTOB, B K&XKJOM U3 KOTOPBIX MOBTO-
PAIOTCSI MHOTHE OpraHbl. M3BecTHO 0KO0II0 18,5 THIC. BUIOB KOJIBYATHIX Yep-
BEH, BENyIIHX CBOOOIHBIA 00pa3 >KM3HH, TJAaBHBIM 00pa3oM B MOpsX, a
TaKXXe MPECHBIX BOAOEMAaxX M MOYBe. MHOTHE M3 HUX UMEIOT BaXKHOE 3HAYE-
HUE, TaK KaK SBJSIFOTCS KOPMOM [Jisi OECITIO3BOHOYHBIX M TIO3BOHOYHBIX JKH-
BOTHBIX, yJaCTBYIOT B IpOIlecCaX I0YBOOOPA3OBaHMS, CIYXKAT OOBEKTOM
pa3BeIeHUs, HCIOIB3YIOTCSA B MEAUIIMHCKIUX HENAX | T. 1. [lapasutndaeckumx
BUIOB HEeMHOTO. KoJbuerpl akTHBHO y4acTBYIOT B JACCTPYKIIUM OpraHHYeC-
CKOTO BEIIECTBA, BOBJIEKAas TEM CaMBIM BBICBOOOIUBINHECS OHOTCHHBIC
9JIEeMEHTBI B KpyroBopoThl. OCOOEHHO MHOT000pa3Hbl MOPCKHE (HOPMBEI,
KOTOPBIC JKUBYT Ha TTyOuHax 10 10 kM.

Tun KonmbuaTbie 4epBu BKIIFOYACT TPH Kilacca: MHOTOIIIETHHKOBBIC YCPBU
(Polychaeta), Manommerunakossie uepsu (Oligochaeta) i [TusiBku (Hirudinea).

®dopma Tena KOJBYATHIX YEPBEW BBITSHYTAas M CJETKa YILIOUICHHAS.
JlnHa depBed KojeOeTcss 0T HECKOJIbKUX MUJUTUMETPOB 0 MeTpa. Termo
pacwIeHEeHO Ha MPAKTHYCCKH OJWHAKOBEIE CETMEHTHI (TOMOHOMHAs Cer-
MEHTAITHS).

JIJs KOJIbYATHIX YepBeW XapaKTepHA BTOPHYHAS MOJIOCTh TEJa, WU Iie-
JIOM, BBICTJIAHHBIH HIOTEIIMEM ME30JepMaIbHOTO MPOUCXOXKIACHUS H 3a-
[IOJIHEHHBIN LIEJTOMUYECKOH KUAKOCTBIO.

[lepBuyHas MOJOCTh HE UMEET COOCTBEHHBIX CTCHOK: C HAPY)KHOH CTO-
POHEI €€ OTPaHUYMBACT KOKHO-MYCKYJIBHBIA MEIIOK, a C BHYTPEHHEH — CTEH-
Ka KUIICYHNKA. BTopmdHas e MOJOCTh Tena KOJBYEIOB OKPY>KEHA OIHO-
CJIOWHBIM DJMUTEIHEM, MPHUICTAIONIMM CHApPYKH K KOXKHO-MYCKYIBHOMY
MEIIIKY, @ BHYTPH — K KUIMICYHHUKY. [103TOMY CTEHKa KHIIICUHUKA CTAHOBUT-
¢ KaK ObI TBOWHOM.

Hepesnas cucmema passuta nmyudiie, 4eM y Opyrux depseid. OHa mpea-
CTaBJICHA MAPHBIMY CITUHHBIMM MO3TOBBIMU TaHTIIUSIMH U OPIONIHON HEpPB-
HOW IIETIOYKOH C METaMEpPHO IOBTOPSIOMIUMUCS IMApHBIMH TaHTIUSIMH B
KaXKJIOM CEIMCHTE.
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Myckynarypa BXOAUT B COCTAB XOPOIIO PAa3BUTOr0 KOYKHO-MYCKYJIHHOTO
MeEIIIKa, CHAPYKH JIE)KAT KOJIbLIEBbIC MBIIICYHbIE BOJOKHA, & BHYTPH — MPO-
JTOJIbHEIC.

KumieyHuk COCTOMT W3 TpEX OTHCIIOB: TEPBBIA U MOCICIHHNA OTICIBI
BBICTJIAHBI AMUTEIHEM IKTOACPMAIBLHOTO MPOUCXOKACHHS, a CPEIHUN OT-
JIeJT — JMUTENIMEM HTOJICPMATBHOIO MPOUCXOXKICHH. briaromaps kpose-
HOCHOW CHCTEME MPOIECCHl NEPCBAPUBAHMS M BCACHIBAHUS IMUTATEIBHBIX
BEIECTB UAYT OoJiee aKTHBHO, YTO yiydllaeT obecreueHre OpraHoB U TKa-
Hell. Y 4acTi BUIOB CpeIHSsS KHIIKA UMEET TIIyOOKOC BBHIMSYMBAHUC (TH-
(J103011h), YBEIMYHMBAIOIICE IMOBEPXHOCTh KHUIICYHUKA. VIMEIOTCS poOT W
aHaJbHOE OTBEepCTHE. POTOBOE OTBEpCTHE PACIONOkKEHO Ha OPIOLIHOM CTO-
pOHE HIEPBOr0 CErMeHTa — FOJIOBHOM JIOTACTH.

Opeanamu @vl0eneHuss CIy*aT IIOCETMEHTHO PpacIojIOKEHHbIE MeTa-
He(DPpUAUH SKTOACPMATHLHOTO MPOUCXOXKIeHUA. OOBIIHO B KaXKIOM CETMEH-
Te uMeeTcs ofHa napa Hedpuaues. Kaxnas napa MetanepuaueB HadHHA-
€TCsl B OJJHOM CETMEHTE BOPOHKAMH C PECHUYKAMH, OTKPBITBIMU B ICJIOM,
OT KOTOPBIX BBIICIUTEbHBIC KaHAJbI MPOJOIDKAIOTCS B CIEIYIOLIEM Cer-
MEHTE U OTKPBIBAIOTCS TaM HAPYKY NaPHBIMU OTBEPCTHSIMU.

CucreMaTukKa

IapctBo XKuBoTHble (Animalia).
IMomnapcTBo Muorokierounsie (Metazoa).
Tun Konpuateie yepBu (Annelida).
Knacc MuoromerunakoBsie (Polychaeta).
Bunsr: Hepenna (Nereis diversicolor);
neckosxu (Arenicola marina).
Kiacc Manomerunkossie (Oligochaeta).
Buast: noxaesoii uepss (Lumbricus terrestris);
tpybounuk (Tubifex tubifex);
suxurpeyc (Enchytraeus albidus).
Kunacc Iusieku (Hirudinea).
Otpsn Xo6orusie nmuseku (Rhynchobdellida).
Bunsl: peibes nusieka (Piscicola geometra);
yautkoBas nusieka (Glossosiphonia complanata).
Otpsn Becxoborubie, win Yemoctusie mnusiBku (Arhynchobdellida,
s. Gnathobdettida).
Bun memununckas nusska (Hirudo medicinalis).
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Kaacc MuoromerunkoBbie (Polychaeta)

Mopdghonozuueckuii 0630p. Kinacc MHOTroOImeTHHKOBEIC, Hanboee IpeB-
Hsst M Ooratast BuJaMu (OKoJI0 § ThIC.) TPYIIa KOJbYaThIX YepBei, KOTopas
Jlajia HayaJio JPYruM KjaccaM AaHHOTO THMa. Y TpelCcTaBUTeIed JTaHHOTO
KJ1acca 1o 00KaM CErMEHTOB Telsla UMEIOTCS Mapanoany, CHabKeHHbIE MHO-
TOYNCIICHHBIMH [IETHHKAMH.

Ilepennne cerMeHTHI MONUXET Ooiee pa3BUTHI U 00Pa3ylOT TOJOBHOU
OTZET, B KOTOPOM PACIOJIOKEHBI POT U OPTaHbl YyBCTB. DTO Pa3eiIbHOIO-
JIbIC XKUBOTHBIE. Pa3BuTHE MPOMCXOANT ¢ METAaMOP(HO30M.

Cmpoenue. 1lonuxeTsl MOTYT OBITH OYEHb MEJIKHMH, HO MOTYT JOCTH-
raTh ¥ JIOBOJBHHO BHYIIUTEIBHBIX pa3MepoB — 1o | M u 6omree. Ha romoBHO#
JIONIACTH BCErJa MMEETCs I1apa YyBCTBYIOIIMX LIYIHKOB, KOTOpPBIC Y CHJIS-
yux ()OpM IPEBPaTHIMCh B KPOHY IIYNAJBIEBUAHBIX NpuaaTkoB. Ha ro-
JIOBHOH JIONACTH pacIojioKeHa Iapa Ocs3aTesIbHBIX LIyHajen — aHTEHH.
®dopma Tena BBITAHYTas, TYJIOBHIIE COCTOMT U3 Pa3HOTO YKCIIa CETMEHTOB —
ot 5 mo 800 (puc. 20). [lepeaBuraroTcs MONMUXETHI C TOMOIIBIO MAPATIOIHIA,
00pa3oBaHHBIX OCHOBHOM HEPAaCUJICHCHHOW YacThi0O W ABYMS JIOMACTSIMU:
CIIMHHOM W OpromrHo#. B KaXkmoit momacTu eCcTh My9oK yIPYTHX M TOHKHX
IIETHHOK.

a 0

Puc. 20. ITapanoaus Hepeuca: a — BHEIIHHIT BU; O — CTPOCHHE MTAPATIOIIH:
1 — ciMHHO# yCHK; 2 — JIONACTH CIIMHHOM BETBY MAPATIOANH; 3 — IIIECTHHKY,
4 — nonacTy OPIOLIHON BETBY Maparnofny; 5 — OprouHoii ycuk; 6 — GprorHas
BETBb [IAPANOANH; / — OTIOPHBIC IETHHKU
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Ilokpossl y TIONNXET, )KUBYIIUX Ha JTHE BOJOEMOB, IPEACTABICHBI XO-
pOIIO Pa3BUTON KYTHUKYJIOH. Y aKTHBHO IUIaBarOmuX (opM, JKUBYIIHX B
JIOMHUKAaX WM 3apbIBAIOIIUXCS B IPYHT, KYTUKYJa TOHKas. OpraHel 4yBCTB
XOpOILLIO Pa3BUTHI: HA T'OJIOBE OJHA-IBE Maphl a3, OCSA3aTEIbHbIE YCHUKH,
000HATEIbHBIC IMKHU ¥ ITyTIAJIbIIA.

Opeanvl Ovixanus. J{pliaT noauxers! skabpaMu WIN MOBEPXHOCTHIO Te-
na. Y OONbINMHCTBA (D)YHKIIMIO JBIXaHUS MHUHUMAIOT Ha ceOs y4acTKH Ma-
parnoauii.

Kposenocnass cucmema tpencraBieHa CIUHHBIM, OPIONIHBIM, a TaKKe
KOJIbLIEBBIMU cocyaaMu. KpoBeHOCHasl cucTeMa 3aMKHYTa. J{BHXKEHUE Kpo-
BU IO TeTy 00ecreymBacTCs COKPAIICHUSAMH TIaBHBIM 00pa3oM CIHHHOTO
cocyna. KpoBb MOeT OBITh OKpaIlieHa B KPACHBIN I[BET.

Pasmnoocenue. OcHOBHasE Macca MHOTOIIETHHKOBBIX 4epBed — pas-
JIeNbHOIIONbIE JKUBOTHBIE. [looBol auMop¢du3M He pa3BUT. BcTpewaetcs
MapTEeHOTEHEe3, a TaKKe Pa3MHOXKCHHE ICJCHHEM NomepeK. BoibmmHCTBO
OTKJIAa[IbIBAET filla, €CThb W >KUBOPOISIIME BUIbL. HeKOTOpble MOIUXETHI
Pa3sMHOXKAIOTCS TTOYKOBAaHMEM, B PE3YNbTaTe 4ero MOTYT OOpa30BBIBATHCS
BpPEMEHHBIE Pa3BETBICHHBIC KOJIOHUH. Pa3BuTHE psMoe Win ¢ MeTaMopgo-
30M. Y OOJBIIMHCTBA MPEICTABUTEIICH U3 SHUI] BRIXOAAT MUKPOCKOITUYCCKHE
IUTABAIONINE JIMYMHKA — TPOXO(MOPBL. Y HUX HECEIrMEHTHPOBAHHOE TEJO C
psnaM¥u peCHUYEK, IepPBUYHAS MOJIOCTH TEIa.

OueHb HEMHOTHE TIOJUXETHI KUBYT B MPECHBIX BoAax. Majno u mapasu-
THYeCKUX GopM. BOJIBIIMHCTBO MHOTOIIIETUHKOBEIX YepBEi OOUTACT HA JHE
Mopei 1 okeaHoB. Pexxe OHM KUBYT B TOJIIIE BOAbl. MHOTME BUIBI CITyKaT
KOPMOM JUIsl pBIO U Ipyrux oOutarenedd Boj. VX YMCIEHHOCTh ONpEneisieT
OHMOJIOTUYECKYIO IPOJTYKTHBHOCTh BOJJOEMOB U CITY>KUT OJJHHM H3 KPUTCPH-
€B OIIpEIeNICHIS TOTEHITNABHBIX 3a11aCOB IIPOMBICIIOBEBIX PHIO.

W3 gncna moamxeT MHTEpEC MPEACTABIAIOT YePBH, )KUBYIINE HA MEIKO-
Boabe, — Hepeunbl (Nereis). s ynyduieHHs KOpMoBOW 6a3bl pbI6 ObLia
yCIIeInHo npoBeneHa akkauMaTusanus Hepeua (Nereis diversicolor) B Kac-
MMAUCKOM MOPE, KyZa UX 3aBe3JIM U3 A30BCKOr0. MHOTOIIETUHKOBBIN YEPBb
neckoxxun (Arenicola marina) Bo MHOXeCTBE 3acensieT MecYaHble OTMEIH,
JKUBS B 3aMJICHHOM TIECKE U MUTAsCh OPTaHUKOW; MOI00HO JOXKIESBOMY Uep-
BIO OH MIPOITYCKAaeT IPYHT Yepe3 CBOI MUIIEBAPUTENbHBINA TPAKT.

Knace Manomerunkosbie (Oligochaeta)

Mopgonozuueckuit 0630p. K xiaccy ManoieTHHKOBbIE MPUHAATIEKAT
MHOTHE BOJHBIC M TIOYBCHHBIC ()OPMBI, B TOM YHCIC JA0XKICBbIC uepBH. 13-
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BECTHO 0oJjiee 5 ThIC. BUJOB MaJIOMICTHHKOBBIX YEPBEH, N3 KOTOPHIX B MOP-
CKHX BOJIaX BCTPEYACTCS OYCHD HEOOIBIIOE UX YHCIIO.

[unmHaprYecKoe U CHIIBHO BBITSIHYTOE TEJIO MAJOIIETHHKOBBIX YepBel
COCTOUT M3 IOXOXHX JPYyr Ha Jpyra CErMeHTOB, YHUCIIO KOTOPBIX MOXET
konebatbes or 5 no 600. Ha mepeaneM KOHIIE pacIoiokeHO POTOBOE OT-
BEpCTUE, HA 3a/IHEM — aHAJIbHOE.

B mokpoBax uepBel pacrioyoKEHO MHOT'O JKeJe3, BBIACISIONINX CIIH3b.
Kaxaplii cerMeHT HeceT NMy4YKH LETUHOK. Y MOYBEHHBIX Y€pBEH IIETUHKU
Y4acTBYIOT B IepelIBIbKeHHU. Bo BTOpnuHOMN nonoctH Tena (1enome) Haxo-
JIITCS LIEJIOMUYECKast )KUIKOCTb, COIEpIKaIlasi OT/EeIIbHbIC KICTKH.

Hepsnasa cucmema mipencraBieHa OKOJIOTIIOTOYHBIM KOJIBIIOM, HaATIIO-
TOYHBIM HEPBHBIM y3JIOM, TMOATIOTOYHBIM TaHTJINEM U OpIOITHON HEpBHOU
nernoukod. ['masza u mynaneua y G0JIBIIMHCTBA BUIOB OTCYTCTBYIOT. Opra-
HBI 9yBCTB IIPE/ICTABJICHB YYBCTBYIOUINMH IICTUHKAMH, CTATOIMCTAMH U
000HATENBHBIMHA SIMKaMH (puc. 21).

Puc. 21. JloxneBoii 4epBb:
1 — KyTHKyJa C JMUIEPMICOM; 2 — KOJBIEBBIC MBIIIIBI; 3 — MPOIOIBHBIC MBIIIIEL, 4 — [IETIOM;
5 — OproniHas HepBHas LIENOYKa; 6 — OPIOIIHOI KPOBEHOCHBIN COCY; 7 — CeMANPHEMHHUK;
8 — riotka; 9 — mumeBo; 10 — KOMBIEBOI KPOBEHOCHBIIH cocyir; 11 — CIIMHHOM KPOBEHOCHBII
cocyn; 12 — cemennnku; 13 — 306; 14 — xenymnok; 15 — kumeunnk; 16 — ananpHoe 0TBEpCTHE

Opeanvl nuwjesapenus Pa3BUTHl XOPOIIO W HpPEIHA3HAYEHBI OIS MPO-
ITyCKaHMs OOJIBIINX 00BEMOB OPTaHUKH B MOYBEHHBIX Maccax WM JOHHOTO
rpyHra. Y3 poToBOil MOJOCTH MUIA MONAJaeT B MYCKYJIUCTYIO TJIOTKY U
3aTeM B ITUILIEBOJ, OTTyJa B 300, MyCKYJIBHBIH XKEIyAOK U KHIIeYHUK. Bee
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OpraHbl MAIICBAPCHAS JIS)KAT BIOJIb Teda 0e3 n3ruboB. B cTeHKax muimeBo-
Jla UMEIOTCSL TPU Maphl W3BECTKOBBIX JKEJIE3, CEKPEThI KOTOPHIX HEWTPAIH-
3YIOT T'YMHHOBBIC KUCIIOTHI B MHUINE YepBeil. B cpenHei kuiike nopcaibHO
pAacIoyio’KeHa BHYTPCHHSIS POIOJIbHAS CKIaIKa — TH(I0301b, YBEIHINBA-
oIIast MOBEPXHOCTh KUIIICYHUKA.

Kposenocnas cucmema 3amkayTas. ['aBHBIE COCYIBI — OPIOIIHON H
CIIMHHOM. B TOKpOBax MaJIOIIETHHKOBBIX YEPBEH UMEETCs TrycTas CeTh Ka-
MDIIPOB, U3 KOTOPHIX OOOTAIIeHHAs KHUCIOPOAOM KpPOBBH coOMpaeTcs B
coCyq, JIeXanuid o1 OPIOITHOW HEPBHOW MEMOYKOW. B oTimdue oT momu-
XeT y HUX KOJIBLIEBBIE COCYIBI B 00JaCTH MUIICBOAA MyJIBCHPYIOT M Ha3bl-
BaloTcs «cepanaMm». KpoBb CONEpKAT TeMOTTIO0NH, KOTOPBI PacTBOPEH B
J1a3Me KpoBH (Y MIICKOTIUTAIOIINX TEMOTIIOOMH HAXOIUTCSI B OPUTPOITUTAX).

MaJtomeTHHKOBBIE YePBH repMadpOIUTHI, KOTOPEIM CBONCTBEHHO IIe-
PEKPECTHOE OIUIOIOTBOPEHHUE, YTO U OMPEACISET CIOXKHOCTh CTPOCHUS IO-
JOBOHM cucTeMbl. Tello 3THX YepBeW Clerka YIUIONICHO M COCTOHMT U3
50-250 BHelIHe CXOAHBIX cerMeHTOB. B obmactu 32—-37-ro (OT rojJoBHOM
JIOTIACTH) CETMEHTOB MMEETCSI CKOIUICHHE OJHOKJICTOYHBIX KEJe30K, 00pa-
3YIOIIMX KOJIBLIEBUJHOC YTOJIICHUEC — TMOSCOK. DTH KICTKH BBIICISIOT
CM3b U1 00pa30BaHUS SAUIEBOTO KOKOHA M OCJKOBYIO KUAKOCTH IUIS ITH-
TaHUS 3apOJIbIIIEH.

B 10-m 1 11-M cermMenTax Tena JOXKACBOTO YEPBS pacIioiaraeTcs 1o ma-
pe CEMCHHUKOB.

JKenckas moyioBast cucremMa 00pazoBaHa Mapol MEIKUX SUYHUKOB, pac-
MIOJIOKEHHBIX B 13-M cermeHTe.

CrapuBaHue y JOXKICBBIX YepBEH CBOAMTCSA K 0OMEHy criepmoii. B me-
PHOJ pa3MHOKEHHS CHAYajia BCE 0COOM CTAHOBSITCS CaMI[AMH, TOCKOJIBKY Y
HUX Pa3BUTHI TOJILKO CEMCHHUKH. BO BpeMs criapuBaHHMs JIBa YepPBs JBHTa-
FOTCSl TOJIOBHBIMH KOHIIAMH JIPYT K JAPYTY M CONPHKACAIOTCSA OPIOIIHBIMU
cTtopoHamu. [Ipy 3TOM MOSICOK KaXKIOTO YEPBsl PACIONIAracTCsl HA YPOBHE
CEMSIPUEMHUKOB, IPOUCXOIUT 0OMeH crepmoii. [Tocie 3toro uepBu pac-
XOomiTcs. 3aTeM y KaXIOro W3 HHX Ha IOsICKe, MPEICTaBISIONEM COOOMH
KEJE3UCTOE YTONIICHHE KOKU HECKOJIBKUX ONPENEICHHBIX CErMEHTOB, 00-
pasyercs Mmydra. ITa MypTa COKpaIIEHUIMU MYCKYJIATYphI TEJIa CIBUTACT-
cs K TOJIOBHOMY KOHITy uepBsa. Korma mydra mpoxomutr mumo 14-to cer-
MEHTa, B Hee OTKJIAbIBAIOTCS sidla, a u3 9-10-ro cerMeHToB Tyaa momajaa-
10T criepmun. [Iponcxoaut mepekpecTHoe omogoTBoperne. Hakonemn, mydra
cOpachIBaeTCsl Yepes roJOBHYIO YaCTh YePBs, Kpasi €€ CMBIKAIOTCSI M OHA CTa-
HOBHUTCS STHUIIEBBIM KOKOHOM, B KOTOPOM M MPOUCXOIMT PAa3BUTUC 3apOJbI-
mieid. KokoH o IeBbIX YepBeit mo (opMe HATOMHUHAET JIUMOH JKENTO-0yporo
uBera. J{luamerp KOKOHa COCTaBISET OKOJIO 4—5 MM.
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W3 smm, pa3BUBArOIINXCS B KOKOHE, BEIXOIUT C(POPMHUPOBABIIHICS Yep-
BAYOK. Y HIBIIAX OJHIOXET B KOKOHE MOJKET OBITb HECKOJBKO SHII.
VY BBICHIUX, KaK MPABUIO, OMHO SHI0. [IoMHMO MOIOBOTO Pa3MHOXKEHUS Y
OJIMTOXET BCTpPEeYaeTcst U OECHooe: TeJI0 YepBsl MOIEPEYHO JCINTCS Ha JIBE
9acTH, HEAOCTAIOIINE YaCTH PEreHEPUPYIOTCS.

JlokieBble YepBU BEIYT AKTHBHYIO U IOJIE3HYIO JUISI MOYBBI JCSATEINb-
HOCTh. VX XOMBI CIIOCOOCTBYIOT a3palliy IOYBEI, [0 HUM MPOHHUKAET BOJA,
YepBU PA3pPHIXJIIIOT MOYBY M YHAOOPSIOT €€ OCTaTKaMH CBOCH JKH3HEIes-
TEIBHOCTH, OOTaTBIMU TYMYCHBIMHU KUCJIOTaMu. [Ipy GJIaronpusTHBIX YCIIO-
BusIX Ha 1 M miomau ayra ooutaer 50—100 nokIEBBIX YepBeH.

CymectByet okoiio 200 BHIOB JTOKIEBBIX UepBeil. Menkue (MeHee 1 cM)
OemoBaThle KOJbUAThIe 4YepBH cemeiicTBa OuxuTpewabl (Enchytraeidae)
Yalie BCero BCTPEYAIOTCs B IOYBE, HO €CTh BU/BI, OOUTAIONINE B MPECHBIX
BojoeMax. [IJIOTHOCTh MOYBEHHBIX SHXUTPEU B ITOYBE MOXKET COCTABIATH
150 Thic. Ha 1 M. DHXHTPEH] JITKO PAa3BOIHTH B HCKYCCTBEHHBIX YCIOBHSIX
B KQueCTBE KOpMa IS PhIO, TaK KaK OHHM MHUTAIOTCS OPTaHUYECKUMH OCTaT-
KaMH.

MHOXECTBO OJIMTOXET JKMBET Ha THE BOJAOEMOB, MHUTAsICh OPTaHUKOH.
Y HEKOTOPBIX BHJIOB BOJHBIX MAaJIOIICTUHKOBEIX YepBEH HAOIOAACTCS 04~
KoBaHHe. B 3TOM cityyae 00pa3yroTcsi CIIOKHBIE LIEMH MMOYKYIOLIMXCS 0CO-
Ocil. BogHble MaNONMIETHHKOBBIE YEPBH CIIY)KaT KOPMOM ISl oOHTaTeNeH
BOJIOEMOB, a HA3€MHBIC — JIJI1 MHOTHX HA3EMHBIX OOUTATEIICH, B TOM YHCIIC
JUTSE MHOYKECTBA TIO3BOHOYHBIX.

JloxneBbie yepBU BeAyT HOYHOW 00pa3 KM3HU. B phIXJIOM TpyHTE OHU
MIPOPBIBAIOT HOPKH, YIUIOTHSSA 3eMITI0. B IJIOTHOM TpyHTE YepBU BBIHYKIC-
HBI JICNIaTh HOPKH ITyTEM BBICAaHUS MOYBBI. YacTh ee, MPOMYyIICHHYIO Yepe3
MTUIIEBAPUTEIBHBIA TPAKT, OHU BBHIOPACHIBAIOT HApY)Ky. Pa3bickuBas mumry,
YepBU 33JHIOI0 YacTh TeNa Aep:kar B HOpke. Halms mumny (pacTuTenbHBIC
OCTaTKH), 3aTaCKHUBAIOT €¢ B HOPKY U TaM MoeAaroT. UepBu HE BBIHOCAT CY-
XOCTH, MO0 HCIIBITHIBAIOT KUCIOPOAHOE TOJNIOAaHKue. B mpoTodHoit GoraToit
KHCJIOPOAOM BOJIE MOTYT JKUTh HECKOJIBKO JTHEH.

Wnes mpOMBIIIICHHOTO KyJIbTHBHPOBAHUS JOXKACBBIX YepBEU MPHHA-
JISKUT aMepuKaHCcKoMy Bpauy bapperty, kotopsiii B 1947 . omyGiukoBan
pe3yNIbTaThl CBOMX OMBITOB. B 1975 r. B Utanuu Obla co3naHa mpoOMBIII-
nenHas TexHoJjorus. Tombko B CIIA paboTaroT ThICSYH CIICUATU3UPOBAH-
HBIX IPOU3BOJICTB O IIepepadoTKe HaBO3a B OMOI'YMYC C IIOMOILBIO YEPBEH.
Buorymyc (mepepaboTaHHBIN HOXKICBBIMHA YEpPBAMH M APYTHMH OpPTaHU3-
MaMH TOJICTHIIOUHBIN HaBO3) — BHICOKOLICHHOE OpPraHn4ecKoe yaoOpeHue.
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ITornomass BMecTe ¢ MOYBOM OTPOMHOE KOJHMYECTBO PacCIaJarolInXcCs
PACTUTEILHBIX OCTATKOB, MHUKPOOOB, TpHUOOB, BOAOPOCICH, MPOCTEUIIINX,
HEMATOJa M APYrUX MMOYBEHHBIX OPraHU3MOB, JIOXKICBBIC YCPBU ICPEBapH-
BalOT MX W BBIICIIIOT C KONPOJIUTAMHU (KOIPOC — UCIPAKHCHHE, JTUTOC —
KaMEHb) OOJIBIIOC KOJMYCCTBO COOCTBCHHOW KHUIICYHON MUKPOQIIOPHI,
(hepMEHTOB, BUTAMUHOB U JIPYTHX OMOJIOTUYECKU aKTUBHBIX BEIIECTB. bro-
JIOTHYECKU aKTUBHBIC BEUICCTBA 00JIIal0T aHTUMUKPOOHBIMU CBOICTBAMU,
KOTOpBIE MPENATCTBYIOT Pa3BUTHIO MATOTEHHOW (0O0JIE3HETBOPHOI) MUKPO-
(IIOpBI, THUJIOCTHBIX NPOIECCOB, BBIICICHUIO 3JIOBOHHBIX Ta3oB, o0e33apa-
KHUBAIOT MTOYBY.

JlokeBble 4epBH KUBYT B BEPXHUX CIOSX MOYBBL. OHHM HE YXOIAT B
HIDKHHUE CJIOW Ha CIITIKY JI0 TEX IOp, ITOKa 3eMJII He IPOMEP3HET Ha TITyOH-
HY 5-6 CM M HE TMOSBHUTCS CHEKHBIM MOKPOB. [Ipu IIUTENHHOW OTTENENN
YepBU MOTYT BBINOJN3aTh jJaxe Ha cHer. OObHO mpu Temmeparype +5 °C
YEepBU MEPECTAIOT MUTATHCS, OCBOOOKIAIOT KUIICYHHUK U YIIOI3a0T B HUXK-
HUE CJIOU MOYBBI, TJI¢ OLCHCHEBAIOT. [IpOCHINaloTCss OHU TOJ| BO3ICHCTBHEM
BEIIIHUX BOJI U TEILIOTO BO3IyXa, MPOHUKAIOIIUX K HUM B HOPKH.

JloxneBbie YepBU OYEHb IUIOAOBUTHL. OTKIAIKa KOKOHOB MPOHCXOIUT C
BECHBI JIO Havaja JieTa ¥ 3aTeM OCCHBIO JI0 HOSOPs. 3a JICTO YepBb OTKIIAIIbI-
BaeT 18-24 KOKOHA, B KaKIOM M3 KOTOPHIX 1Mo 1-24 siina. Yepes 2-3 He-
JIeW W3 SIUI] BBUTYIUISIOTCS MOJIOABIE OCOOM, KOTOpBIE IO IPOIIECTBHU
7-12 Hemensb yXKe caMH CIIOCOOHBI Pa3MHOKATHCS.

Kanmudopuuiickuii yepsb ObuT BhIBeAeH B 1959 r. 8 CIIHA. OH oTnmua-
€TCsl OT CBOMX JAWKHX COpPOIWYEH TeM, 4TO 00JagaeT CIIOCOOHOCTBIO pa3-
MHOXAThCsl B HA3EMHBIX KYJbTHBATOpPaX 0€3 BCAKHUX IMOCTPOCK MM TETLIHII.

Kuaace IInasku (Hirudinea)

Mopdponozuueckuit 0630p. IlusiBkaM CBONCTBEHHO CBOCOOPA3HOE KOJIb-
4aTroe CTpocHHe. X Teo yIJIOMIeHO W HE MMEET YETKO BBIPAXKECHHOT'O I'o-
JoBHOTO oThena. HapykHast KOJIBUaTOCTh MUSBOK HE COOTBETCTBYET OoJjee
KpYITHOW BHYTpPEHHEH cerMeHTanuu Tena. CerMeHTaus Teja OJHOPOMHAS
(romoHoMHas1). KaxxioMy HCTHHHOMY CETMEHTY COOTBETCTBYeT 3—5 Hapyx-
HBIX KoJeml. Teno musBok coctouT u3 30—33 cerMeHTOB. DTO MPHUAAECT UM
0OJIBIITYI0 THOKOCTH M TIO3BOJISIET BECTH aKTUBHBIN 00pa3 KU3HH.

Y OONBIIMHCTBA MPEACTABUTENCH ITOTO Kacca MMEIOTCS TIPHCOCKHU: TIe-
penusist v 3aausist. [lepeaHsist mpUcocKa OKpy»KaeT poT. AHAIBHOE OTBEPCTHE
HAXOJUTCS HaJl 3a]THCH MPHUCOCKOM.

U3BectHO 0KO0510 400 BUIOB MUSBOK, KUBYIIUX B OCHOBHOM B MPECHBIX
BOJIOEMAX M SIBIISIOIIMXCS DKTOMAPAa3UTaMHU OCCIIO3BOHOYHBIX U IMO3BOHOY-

82



HBIX )KUBOTHBIX. BOJBITMHCTBO MUSBOK MHUTAETCA KPOBBIO JKUBOTHBIX, HO HA
CBOMX EPTBAaX OCTAeTCsS HEJ0Iro. B OCHOBHOM jke MapasuThl BEIyT CBO-
OomHbI 00pa3 u3HU. BceTpedyaercss MHOTO MUSBOK, KOTOPBIC HE COCYT
KPOBb, a SBJISIOTCS XUIIHUKaMU. ECTh CYXONyTHBIC BHIBI, PACIPOCTPAHCH-
HBbIC B TPONHKaX. B TpomuYeckux Jiecax >KUBYT JIPECBECHBIC M TIOYBCHHBIC
MUSIBKY, HAMAJAoNINe Ha TCIUIOKPOBHBIX KMBOTHBIX U 4YelioBeka. B dayne
Halel ctpansl Betpedaercs: 50 BUIOB IPECHOBOIHBIX MUSBOK.

Cmpoenue nusgox (puc. 22) oTBEYaeT IMOJyNapasUTHIECKOMY 00pazy
KHU3HH, KOTOPBII OHU BenyT. Myckyramypa pa3BUTa OUYCHb XOPOIIO: KOXK-
HO-MYCKYJBHBIA METIIOK COCTOHT M3 TPEX CIIOEB MBIIIIEUYHBIX BOJIOKOH.

Hepsnaa cucmema. Y TnnsBOK mMeeTcs OpIOIIHAsS HEPBHAS IICTIOUKA.
I'ma3za, eciiu OHU €CTh, IPUMUTHBHBL, B IOKPOBaX PaCIOJIAralOTCs YyBCTBY-
FOIIME KJICTKH U HEPBHBIC OKOHYAHWUS.

Jvixamenvuasa cucmema. JIpImat TUSBKA 4epe3 MOKPOBHI Tella, HO y He-
KOTOPBIX BUIOB NMCIOTCS JKAOPHI.

Tuwesapumenvras cucmema XOpOUIO MPHUCIIOCOOTICHA K 00pa3y KU3HH
MMUSBOK KaK Mapa3uToB. B pOTOBOH MOJIOCTH y 9acTH BUAOB UMEIOTCS TPHU
MIPUCOCKH CO MHOYKECTBOM 3yOYHMKOB (YCTIOCTHBIC MUSBKH), Y IPYTUX ITHsI-
BOK €CTh XO0OTOK, C MOMOIIBI0 KOTOPOTO YEPBH BHEIPSIIOTCS B MOKPOBBI
CBOMX XKEPTB (XOOOTHBIC MUABKH).

I'moTka MUABOK BHIMONHSAET (DPYHKIIMHM COCYIIETO ammapaTta, B KOTOPBIi
OTKPBIBAIOTCS MPOTOKH CIIFOHHBIX XKele3. Y KPOBOCOCYIIUX MHUSBOK (METH-
IUHCKAs MMUSABKA) B CIIFOHE COAEPXKUTCS OEIKOBOE BEIIECTBO, MPEISTCTBY-
Iolee CBEPTHIBAHMIO KPOBH B KHIICYHWKE YepBed, — rHUpyauH. llepenmss
KHIIIKAa UMEeT KapMaHOOOpa3HbIe OOKOBBIC BBIPOCTHI, MO3BOJISIOLINE CIIC-
JaTh 3HAYMTENBHBIN 3ammac KPOBH: MEIWIIMHCKAs MHABKA JeNaeT 3amac Ha
2-3-M MecsilIe KH3HH, TOCKOJIbKY KPOBb JIOJIT0 COXPAHSETCs M0J AeHCTBHU-
€M THUpPYIHHA B CBEXKEM BUJIC.

Opeanvl bi0enenus — MeTaHS(HPUITUHL.

Kposenocnasa cucmema pazButa TOIBKO Y HU3IINX MHABOK ¥ YACTUYHO Y
XO0OTHBIX. Y YENIOCTHBIX MUSBOK KPOBEHOCHASI CHCTEMa PENyLUPYETCs, a
€¢ POJIb BBIMIOJHSCT JIAKYHAPHAsi CUCTEMA IIEIOMUYECKOTO MPOUCXOKIACHUS.

Tlonosas cucmema. TTusABKY ABISAIOTCS TepMadpoauTaMu. Pa3MHOKAIOT-
Cs TOJIKO IOJIOBBIM IyTEM BECHOI OKOJO BOJOEMOB B CBIPBIX MECTax.
OIUI0OIOTBOPEHUE BHYTPEHHEE M MEPEKPECTHOE. Y MUSIBOK, KAK H Y Mallo-
IIETHHKOBBIX YepBeil, Ha 9-11-M cerMeHTax HaxXOJIATCS TOSCOK U >KeJe3bl,
BBIJICIISAIONTNE CIIM3UCTRIE MY(THI 11 00pa3oBaHus KOKOHOB. KokoHBI, 1mo-
X0XKHE Ha MEIIKUC JKCIYIW, NMUSBKH OTKJIAIbIBAIOT Ha 3eMIt0. Pa3Buthe
MpsIMOE U B KOKOHE JUTHTCS OKOJIO 5 Henens. JKuByT musiBku 10 20 ser.
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Puc. 22. IlusiBka MEIUIMHCKAS: g, O — BHEIIHHI BH]I;, 6 — IONIEPEYHBIN pa3pes:
1 — xOXHBIT 3nMTENHiT; 2 — KOJbLEBas MyCKyJIaTypa; 3 — MaroHaibHas MyCKy/aTypa;
4 — pozoNbHAs MYCKYJIATypa; 5 — IMy4OK MyCKYJIbHBIX BOJIOKOH; 6 — GOKOBOI JIaKyHapHBIH
KaHau, 7 — OOKOBOM KapMaH xeny/Ka; 8 — Hehpuanii; 9 — CEMECHHON MEIIOK;
10 — cemsinpoBox; 11 — OpromIHoi KaHa ¢ OPIOIIHON HEPBHOIT HenouKoif; 12 — xenynok;
13 — nakynapHslil kaHai, 14 — moueBoit kanai; 15 — 6oTpronsiHas TkaHb; 16 — ciMHHO#
JaKyHapHbIM KaHal

X000THBIE MUSBKH MApasUTUPYIOT HA Pbl0ax, NTHLAX, JATYIIKaX, MOJ-
JIFOCKaxX M PakooOpa3HbIX. becx0OOTHBIE MUABKM Mapa3sUTUPYIOT TOJIBKO Ha
MIO3BOHOYHBIX JKUBOTHBIX WJIM SIBJIAIOTCSI XUIHUKAMHU. Y HHUX HET X000TKa,
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HO MMEIOTCS XOpOLIO pa3BUThIe uenocTH. Hambosee yacTo BCTpedaroTcs
GosbIiliasi ¥ Mayasi JIO)KHOKOHCKUE MUSBKH, YIUTKOBAs IMUSBKA, B FOXKHBIX
pErHoHax — MEUIIMHCKAs MTUSIBKA, B 3aKaBKa3he — KOHCKas NHsBKa. B npu-
pOJie MUSIBKY Yallle BCEr0 HANaaaroT Ha OOJBHBIX M OCIA0JIEHHBIX JKUBOT-
HbIX. KOHCKast MUsSIBKAa MOYKET MPUYHUHKUTE BPE]] JIOMIAJSIM U CKOTY: BO BpeMs
BOJIOTIOSI M3 €CTECTBEHHBIX BOJOEMOB 3TH MHUSBKH MPOHUKAIOT B HOCOTJIOT-
Ky, TOPTaHb M MOTYT BbI3BaTh KPOBOMOTEPU H yaylibe. MeIUIMHCKAS TTH-
sIBKa HaIla/IaeT Ha )KUBOTHBIX U YEJIOBEKa.

ITTr4ybK ¥ pHIObM NMHUSBKU MPU MAacCOBOM 3aCElICHHMH MOTYT BbI3bIBATH
rubenb poid B PHIOOBOIUECKUX XO3SUCTBAX U BOJOILIABAIOIIECH MTUIBI [IPU
COJICpPIKaHUU €e Ha BOJOoeMax.

KOHTpOJ’[LHLle BOIIPOCHI

1. O6mas xapakTepUCTHKA KOJIbYAThIX YEPBEH.

2. CucreMaTHKa KOJIbYAThIX YEPBEH.

3. Mopdonornueckne OCOOCHHOCTH MHOTOIICTHHKOBBIX YepBEd Ha
npuMepe HepeHIbl.

4. CtpoeHre MaJIONETHHKOBBIX YepBE Ha MpUMeEpe T0KICBOTO YEPBSI.

5. Mopdomorus musABOK Ha IPUMEPE MEAUITMHCKOHN MUSBKH.

6. 3HaueHne KOJIbUATHIX YEPBEHl B IPUPOE U KHU3HU YEJIOBEKA.

2.6. Tun Ynenucronorue (Arthropoda)
O0mas xapaKkTepHUCTHKA

UneHucToHOTHE — 3TO HamboJiee PaclpoCTpaHeHHas W IPOLBETAIOIIAs B
OMOJIOTMYECKOM OTHOIIEHUH TPYIIA )KUBOTHBIX, 00IaIafOIINX YICHUCTEIMU
KOHEYHOCTSIMU M CErMEHTHPOBaHHBIM TejloM. HacuureiBaror Gonee 1,5 MitH
BHJIOB UJICHHUCTOHOTHX, HACEISIOIUX MOPS, OKEaHbI, IPECHBIE BOIOEMEI,
MOBEPXHOCTh CYIIN, HOYBY U BO3AYyLIHYIO cpeny. Cpeay HuX MHOTO U mapa-
3UTOB. YJIEHHUCTOHOTHE OCBOWJIM BCE CIIOCOOBI IBIKCHHUS, CPEIM HUX UME-
I0TCS TIIaBAIOLINE, POIOIIME, IMOJ3afoline, Oeraromye, JeTalye, npbira-
IOIIKE, peXe MAaJIONOJABIDKHBIE M HEMOABIXHBIE (hopmbl. UpesBeIdaitHO
pa3sHoo0pa3eH CHEKTP UX MUTAHUS: OT OOBIYHOI )KUBOTHOHM MJIM PaCTHTEIb-
HOW TIHIIM JI0 CaMBbIX TPYAHOIIEPEBAPHUMBIX OOBEKTOB — JPEBECHUHBI, POra,
BOCKa, BOJIOCA, TIepa U T. II.

UneHuCcTOHOrME — OBYCTOPOHHE-CUMMETPHUYHBIE KMBOTHBIE C CETMEH-
TUPOBAHHBIM TEJIOM U WICHHCTBIMU KOHEYHOCTsAMH. VM mpucymia rerepo-
HOMHOCTb CETMEHTAIMH: Pa3IM4HOE CTPOEHHE CETMEHTOB B Pa3HBIX y4acT-
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Kax Tena. X Teso moKphITO MPOYHOW XUTHHOBOM KYTHKYJION, KOTOpas BbI-
MOJTHsIET (DYHKIMH HAPY)KHOTO CKEJIeTa U 3alllMIaeT OPraHu3M OT BHEIIHEH
cpenbl. B Tene 4IEHUCTOHOTHMX OTCYTCTBYET MEpPLATEIbHBIA SMUTEIMM.
[MomocTes Tenma cMelIaHHas, TaK KaKk 00pa30oBaHa 3a CUET CIMSHUS MEPBHY-
HOW W BTOPUYHOW IoyiocTeit Tenma. J[pImar wieHHCTOHOTHE KaOpaMu, Jier-
KAMH WJIM ¢ IOMoMIbIo Tpaxeil. KpoBeHocHas cuctema HesamkHyTas. Opra-
HBI BBIICJICHUS TPEACTABICHB METaHCPPUAMAMH WIN MAIIbITUTHEBBIMA
cocyaMu.

BonpImIMHCTBO UYJIEHUCTOHOTHMX — CBOOOIHOKUBYIIHE >XHBOTHBIC, €CThH
Cp€au HUX 3KTO- U SHAOIMAPA3UTHI paCTeHI/Iﬁ U KUBOTHBIX. MHOTO XHUITHBIX
¢dopm. UrcneHHOCTh YJIEHHCTOHOTHX MOKET JOCTHTaTh OTPOMHBIX Pa3MepoB:
Ha 1 M2 MOYBBI MOXKET OOMTATh 0 | MITH KIeliel W HOTOXBOCTOK, a B 1 M
MOPCKOMH BOJBI YHCICHHOCTh BECIIOHOTUX PaKooOpa3HbIX mocturaeT 30 ThIC.
ocobeit. TpyaHO onpenenuTh YuciIo 0co0el B CTasIX CapaHYy WK MapSIIuX
B BO3/yXe Ty4ax rHyca.

Buonornveckoe U X03HCTBCHHOC 3HAYCHUE YICHUCTOHOTHUX HEINb3s TIe-
PEOLICHUTH — HACTOJIBKO OHO BENMKO. UNEHHCTOHOTHE aKTHBHO YYaCTBYIOT
B OMOJIOTMYECKOM KPYroBOPOTE€ M OMOIHEPreTHYecKUX Ipolreccax B OWO-
cepe. MHOTHE BOAHBIC TPEACTABUTEIH SBITIOTCS OHOQMIBTPAaTOPaMH,
IIOYBCHHBIC (I)Oprl — IMOCTOSHHBIC YYaCTHUKHU HO‘{BOO6p330BaTeJ1bHI)IX
nporieccoB. Cpead WIEHHCTOHOTHX MHOTO OOBEKTOB MIPOMBICIA U TIPO-
MBIIIJIEHHOTO Pa3Be/ICHHs], IOCTOSHHO BOBJIEKAIOTCSI B CEJILCKOXO35CTBEH-
HOE TIPOM3BOJACTBO HOBHIC BUIBI HACEKOMBIX (ITUENBI, IIMENH, HAC3THHUKH,
OCBI, XUIIHbIE GOpPMBI, MapasuTHYeCKue BUABI U Ap.). Cpean WiIeHHCTOHO-
THX €CTh OIACHBIC BPEIUTEIH JIECOB M CEIBCKOXO3AHCTBEHHBIX KYIBTYD,
napasvuThbl U IEPEHOCUUKHN 336OHeBaHI/II>II JKUBOTHBIX U YCJIOBCKA.

Tun YneHUCTOHOTHE TOAPA3ICIAIOT HA YETHIpe IMOATHIA, U3 KOTOPBIX
HanOONMBIINK HHTEpEC NPEACTABISIOT TpH mnoaTuma: Kabpozplmariue
(Branchiata), Xenmmeposeie (Chelicerata) u Tpaxeiinsie (Tracheata).

Kaacc Pakoo6pasubie (Crustacea)
OO6uIas XapaKTepucTuKa

OcHOBHasi Macca PakooOpa3HbIX — OOMTATEIH COJICHBIX U MPECHBIX BOJO-
€MOB, ¥ JIUII> HEMHOTHE XUBYT BO BIQXKHBIX MECTaX Ha CyIIe (MOKPHIIBI).
Teno pakooOpa3HBIX IETUTCS HA TOJIOBY, IPYAb U Opromiko. Yacto rojosa u
TpyIb, CIMBAsCH, 00Pa3ylOT TOJOBOrpyAb. Ha rojoBe MMeIOTCS ABE Maphl
YCHKOB: aHTCHHYJIBI — MPUIATKH aKpOHA, ¥ aHTCHHBI — BUIOMU3MCHCHHBIC
KOHEYHOCTH TEPBOTO CETMEHTa TOJIOBHOTO OTIIENa, BHITIOIHAIONINE (yHK-
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Iy oOOHSHHUS M ocs3aHus. Ha romoBe pacnonararoTcs TPH Iapbl Yellio-
creill. UseHUCThIe KOHEYHOCTH JIBYBETBHCTHIE, KpOME IIEPBO Iapbl aHTEH-
Hyn. BoxmHple pakooOpasHple apimar jxabpamu. MHOTHE pakooOpasHbIe
BEeIYT JOHHBINA WK TeJarndeckuii oopas >ku3Hu. OHM aKTHBHO HOJI3AI0T 110
JHY WIN IUIaBAIOT B TOJILE BOJBI, HO BCTPEYAIOTCS M NMIPUKPEIICHHBIE (op-
Mbl. K )KHM3HUM Ha cylle XOpOUIO MPUCTIOCOOMIINCh MOKPHIIBI, B TPOITUKAX —
MMOYBEHHBIE OOKOIIaBHI M Ha3eMHbIE GopMbl KpaboB. EcTh mapasutsr Oec-
MIO3BOHOYHBIX U PHIO.

[ImaHKTOHHBIE pakoOOpa3HbIe, SBILLICH QUTO(AaramMu, CIy>KaT BaKHEH-
MM 3BEHOM B IUIIEBBHIX LIEISIX BOAHBIX JKOCHCTEM, COCTAaBISSI OCHOBY
MUY JJISE TPOMBICIIOBBIX PbIO. PakooOpasHble — camas MHOTOYHCIICHHAS
rpynna 6uoGribTpaTopoB Boabsl. OHH SBISIOTCS Ba)KHBIM OOBEKTOM IIPO-
MBICTIA.

CucremMaTukKa

IapctBo XKuBoTHble (Animalia).

IMoauapcteo Muoroknerounste (Metazoa).

Tun Unenncronorue (Arthropoda).

Honrun Xabepronesimanue (Branchiata).

Kiacc Pakoo6pa3susie (Crustacea).

IMoaxmacc XKXabponorue paku (Branchiopoda).

Ortpsn Jlucronorue (Phyllopoda).

Ionmotpsin BerBucroyceie (Cladocera).

Bunbr: naduus 6onsias (Daphnia magna);
naduus-6moxa (Daphnia pulex).

Ionknacc Makcumtonoasl (Maxillopoda).

Otpsx Becnonorue (Copepoda).

Buasr: nukinon 3enensiii (Cyclops viridis);
sprasuntoc (Ergasilus sieboldi);
nepHest kapriosas (Lemaea cyprinacea).

Otpsn Kaprioenst (Brachiura).

Bun kapnoen nucroBuausiii (Argulusfoliaceus).

IMonknacc Beicine paku (Malacostraca).

Otpsn PaBaonorue (Isopoda).

Bunsr: BogsiHo#t ociuk (Asellus aquaticus);
Mopckoi Tapakat (Mesidotea entomon);
moxkpura (Porcellio sp.).

Otpsin Paznonorue (Amphipoda).
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Bun 6okoruias o3epubiit (Gammarus lacustris).
Ortpsin ecsarunorue (Decapoda).
Bunsl: peunoii pak (Astacus astacus);
KkpeBerka Boctounas (Macrobrachium nipponensis);
omap (Hommarus hommarus);
nanryct (Palinurus vulgaris);
pak-otmenasHuK (Pagurus sp.);
kamuarckuii kpab (Paralithodes camtschatica).

Mopdgponozuueckuit 0630p. Pazmeps! u Gpopma Tena Upe3BBIYANHO pa3-
HOOOpasHbI: OT AoJyiell MmwuIMMeTpa (0OMTaTeIM TOJIIM BOABI) 0 MeETpa
(mouusie Gopmsr). ['os10Ba y pakooOpasHbIX 00pa3oBaHa B pe3ysbTare Ciu-
SIHUSL aKPOHA M YEThIPEX MePeAHNX CerMeHTOB (puc. 23, a u 6).

Puc. 23. Peunoii pax: ¢ — BHEIIHUII BUL; 6 — BHEIIHEe CTpOeHHE: 1 — JUIHHHBIIN yCHK;
2 — KOpOTKHil yeuk; 3 — Kientns; 4 — ria3; 5 — ronoBorpyap; 6 — OproKo; 7 — XBOCTOBO#T
IUIaBHHK; 8 — XOJWIbHbIC HOTH; 6 — BHyTPEHHEE CTPOCHHUE (CaMKH): 1 — jKeTy0K; 2 — IIeUCHb;
3 — KpPOBEHOCHBI# cocyn; 4 — cepaiie; 5 — simuHuK; 6 — KuIka
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Ha romoBe pacmonoXeHBI OBE Mapbl YCUKOB W TPH TMaphl HYETIOCTEH
(BepXHHUE YENIOCTH — MAHAWOYIBI U JIBE HIKHHE YCTIOCTA — MaKCHILIBI),
BCC OHHU IMPEJCTABJIAIOT COOOW BUAOM3MCHECHHBIC KOHEYHOCTH. CErMeHTHI
rpynu oOBIYHO CIIMBAIOTCS APYT C APYTOM WIIH C TOJIOBOM, 00pa3ys rojoBo-
rpynb. Y BBICHIAX PAaKOB TOJIOBY M TPYIb CBEPXYy M MO OOKaM 3aKphIBACT
XUTHHOBBIH HIUT — Kapamnakc, 3allUIanui sxadps! (puc. 23, 6).

CerMeHThI OprolTKa OOBIYHO HE CIMBAKOTCS, @ Y BBICIIUX PAKOB KaXKIBII
CErMEeHT HECeT IO Mape HOXKEK. Y HHM3IINX PAaKoB Ha OpIOIIKe HOXKEK HeT.
OHO 3aKaHYMBAETCS aHAJIBLHOW JIONMACThIO — TEIHCOHOM. Y KpaboB Oprori-
HOM OTJIeNl peaylUpPOBaH.

KoneunocTu paxooOpa3HbIX BBITIOIHSIOT caMble pa3Hble QyHKImH. OHI
CITy’)KaT OTOpPOI IpH XOXKAECHUH, HCIIONB3YIOTCSA IS IUIaBaHU, 3aXBaTa W
M3MENBYCHHS UM, 3aIIUThI, IPH CIIAPHBAHAH | T. II.

Iokposwi. HapyKHBIM CKEIICTOM CIY)KUT XUTHHOBAs KYTHKYJa, KOTOPas
y BBICIINX PAKOB MPOMHUTHIBACTCS KAPOOHATOM KaJbIIHsI U MPEBpAIIACTCS B
MIPOYHBIN MAHIMPh. Y HU3IIUX PAKOB KYTHUKYJIA TOHKAas W mnpo3padnas. OHa
COCTOHMT W3 JIBYX CIIOCB: BHYTPCHHETO — JHIOKYTHKYJbl H HApPYKHOTO —
9K30KYTHUKYJBI. DK30KYTHKYyJa O0JaNacT BBICOKOHW MPOYHOCTHIO. JHIOKY-
TUKYJIa BO BPEMs JTMHBKH PAaCTBOPSCTCS M BCACHIBACTCS THIOJCPMON, a K-
TOKYTHKYJIa TIOJIHOCTBIO cOpachkiBaeTcs. [IMTMEHTHI comep)kaTcsl B THIIO-
JIlepMe — )KHUBBIX KJIETKaX MOKPOBOB PaKOOOPa3HBIX.

Hepsnas cucmema. OHa ipeAcTaBiIeHa TaPHBIM HAATIIOTOYHBIM Y3JI0M —
TOJOBHBIM MO3TOM, OKOJIOTJIOTOYHBIM HEPBHBIM KOJBIIOM ¥ OpIOIIHOMN
HEpBHOM Lenoukoi (y HU3muX GopM OHa MpeICTaBIcHa B BUIC JICCTHHIIBI).
OT BCEeX HEPBHBIX Y3JIOB OTXOAAT nepudepudeckre Hepbl. OpraHbl YyBCTB
XOPOIIIO PAa3BUTHL: MPOCThIC M CIOXHBIC TJa3a, JBE Mapbl aHTCHH, OPTaHbI
paBHOBecHs. Y TITyOOKOBOJIHBIX, CHASYUX U MAPA3UTHUCCKUX BHIOB IJa3a
MOTYT OTCYTCTBOBaTh. OpraHbl OCSI3aHUS B BUJIC YYBCTBUTECIIBHBIX IIETHHOK
pa3dpocaHbI 0 BCEMy Tely, HO OCOOCHHO MX MHOTO Ha ycukax. Ha mepBoii
mape aHTCHH COCPEIOTOYCHBI XEMOPEIENTOPBI, 3I€Ch KE HAXOIATCS CTATO-
IIUCTEI.

Huwesapumenvuas cucmema. DKToAepMaNbHas TIEPEIHAS KHUIIKA TIPea-
CTaBJICHA MUIIEBOJIOM, MEPEXOISIIUM B KEIYTOK, KOTOPBIA BBICTIAH XUTH-
HOM. Y HEKOTOPBIX BBICIINX PAKOB JKEIYIOK COCTOWUT M3 ABYX OTIEJIOB:
JKEBATEIBHOTO U miopuueckoro (puc. 23, g). B jxeBareibHOM OT/IENE IPO-
HCXOIWUT W3MEIbUCHHE THIIHN MPY MTOMOIIH TPeX BBHICTYIOB — 3yOoB. CTeH-
KH THJIOPHUYECKOTO OTJENA KEIyIKa MMEIOT CKIAIKH CO NMICTUHKAMU IS
MIPOIICKUBAHUS MEITKOU3MEIBUYCHHON W XKuaKo# (pakuumii mumu. [lepesa-
pUBaHHE U BCACHIBAHUC M3MEIBbUYCHHON MUIIN MPOUCXOTUT B OTHOCUTEIHHO
KOPOTKOW 3HTOJCPMAIILHOW KHINKE, KyJa OTKPBIBAIOTCS MPOTOKH TCYCHH.
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3amHAs KWIIKa TpsMas, BBICTIIAaHA KYTHUKYJIOW M OTKPBIBACTCS HAPYXKY
aHaJIbHBIM OTBEPCTHEM.

Opeanvt  Ovixanusi. BOJBIIMHCTBO PAKOOOPA3HBIX IBIMAT KOKHBIMH
xabpaMu, KOTOpBIE MPEACTABIAIOT COO00I MPUAATKH ITPYIHBIX KOHEYHOCTEH
U UMEIOT BUJ TOHKHX BBIPOCTOB y OCHOBAHUS HOXKEK. Y CYXOIYyTHBIX MOK-
puI Ha OPIOIIHBIX HOXKKAX HAXOIATCS TTyOOKHME BETBAIINECS BIISTYNBAHUS —
MICEBIOTPaxer, B KOTOPBIX INPOUCXOIUT Ta3000MeH, TpeOyromuil MOBBI-
LIEHHOH BiakHOCTH Bo3ayxa (110 90 %). Menkue Hu3IIKe paky AbILAT M0-
BepxHOCThIO Tena. CyXOmyTHBIM KpabaM Takke HE0O0XOIMMa BBICOKas
BIIAKHOCTH BO3yXa.

Kposenocnas cucmema. Y BbICHIMX PaKOB KPOBEHOCHAsl CUCTEMa Ipe-
CTaBjJ€Ha MEIIKOBHJIHBIM W BBITSHYTHIM BJIOJIb CIIMHHOIM CTOPOHBI Tena
CepaIeM, UMEIOIIUM OTBEPCTHs (OCTHH), Yepe3 KOTOPHIE M3 IOJIOCTH Tela
3acachklBaeTcsl KpoBb (remosumda).

YV HEKOTOpBIX PaKOB KPOBEHOCHAsI CHCTEMa IIPEACTaBICHa TOJIBKO Cep-
IIeM WM KPOBb IIEpPEeMEenIaeTcs 3a C4eT pabOTHl MBIMII] Tela U 3a CYET
JBIDKEHUS KHIIeyHuka (cM. puc. 23, ¢). MHorma y pakooOpasHbIX KpOBe-
HOCHAsl CHCTEMa MOJKET IOJIHOCTBIO PEAYLIMPOBATHCSI.

Opeanvl gvloenenus. BHIBOTHBIE TPOTOKH OTKPBHIBAIOTCS Y OCHOBAHHS
BTOPOI Mapsl aHTCHH (aHTCHHAJIBHBIE JKEJIe3bl), y OCHOBAHUS BTOPOH MaphI
HIDKHHX YEJI0CTeH — Makcill (MaKCHIJISIPHBIE JKEJe3bl).

Opeanvl  pazmuoxcenus. BOTBITMHCTBO PakooOpasHBIX Pa3IeNbHOIIO-
neie. BeTpewaercs monoBod nquMmopdusM. Y HEMHOTHX CHUASYHX (HOpM |
napasuToB HabuonaeTcs repmMapoauTi3M. Pa3BuTie NpoMCXoanuT ¢ MeTa-
MOpP(O30M pPa3HOW CTENEHH CIIOKHOCTH, PEXe pPasBUTHE NpoTeKaeT 0e3
CTaIu¥ JWYMHKHU. Y HHU3IIUX PAaKOB W3 SIMI[ BHIXOAWUT JHMYWHKA HAYIUIHYC,
MMeIoIasl TP Mapbl HOT' U OJHH TJa3. Y BBICHIMX MOPCKHX PaKoOB U3 SIMIL
BBIXOAMT JIMYMHKA 30€3.

KoHTpoabHBIE BONPOCHI

. O0mras xapaKTepUCTHKA THITA WICHUCTOHOTHX.

. CucreMatrka pakooOpa3HbIX.

. BHerntHee cTpoeHre pakooOpa3HBIX HAa MPUMEPE PEYHOTO pakKa.

. CTpoeHne NHIeBapuTeI-HON CHCTEMBI PEYHOTO paKa.

. CTpoeHue JpIXaTebHON U KPOBEHOCHOM CHCTEM PEYHOTO paka.

. Mopdosorus HepBHOW CHCTEMBI U OPTaHOB YYBCTB PAKOOOPa3HbIX.
. Pa3zBuTHe pakooOpa3HbIX.

. 3HaUeHHe pakooOpa3HbBIX B MPHUPOJIC U )KU3HH YeIOBEKa.

03N Lk W~
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Kaacc Ilaykoo6pasubie (Arachnida)
O0mas xapaKkTepUCTHKA

XenuuepoBsle — 3T0 0co0asi BETBh WICHHCTOHOTHX, IO CBOMM MOpP(O-
JIOTHYECKUM  XapPaKTePUCTUKAM O0OCOOJICHHAass OT JPYTUX MOITHIIOB.
HacuuTsiBaroT 0koji0 15 ThIC. BUIOB COBPEMEHHBIX XCIHIICPOBBIX — 0OUTA-
TeJel Cymu, MPeaCTaBICHHBIX B OCHOBHOM TayKkooOpa3HsIMu. Cpenu may-
KOOOpPAa3HBIX BCTPEYAIOTCS BTOPUYHOBOJHEBIC BUJBI, MAapa3UThl PACTCHUU U
KUBOTHBIX. J[JI1 MHOTMX XapaKTEPHO BBIJCICHHC MAyTUHHBIX HUTEU W3
0COOBIX MayTHHHBIX jkene3. [layTuHa moMoraeT maykooOpa3HBIM B 3aIuTe
OT BparoB, JOOBIYE MHIIH, PACCENICHUH U T. TI.

VY kIieniel MPOUCXOAUT MOJIHOE CIUSHUE MPAKTUYECKH BCEX CETMCHTOB
TeNa: y HUX BBIACISIOT THATOCOMY M MIUOCOMY. AHTEHHBI (YCHKH) OTCYT-
cTBYIOT. ['11a3a mpocteie, OT 0gHOM 10 BochbMU map. Mmeercs yeTsipe mapsl
XOIMIBHBIX HOT. Ha Opromke 0ObIYHO KOHEYHOCTEH HET, Y YaCTU CyXOIyT-
HBIX BHUIIOB OHH BHJIOM3MEHEHBI B TOJOBBIC NMPHUIOATKH, OPTAaHBI IBIXaHUS
WIH B TTAYTHHHBIE OOPOIaBKH.

CucremMaTnka

Lapcreo XKusotuste (Animalia).

IMomnapcTBo Muorokierounsie (Metazoa).

Tun Unenncronorue (Arthropoda).

IMoarun Xemunepossie (Chelicerata).

Kiacc [Taykoo6pasusie (Arachnida).

Otpsin CrkopriuoHbI (Scorpiones).

Bun nectpsiii ckopriron (Buthus eupeus).

Otpsin [Tayku (Aranei).

Bunbr: nayk-kpecrosuk (Araneus diadematus);
tapanryJ (Lycosa sp.);
kapakypt (Latrodectus sp.).

Otpsin Akapudopmusie ke (Acariformes).

Buabl: gecorounslii 3yaens (Sarcoptes scabiei);
HakOXHUK Kponuuuii (Psoroptes cuniculi);
nemozekce cobaunit (Demodex canis).

Otpsn [Mapazutudopmusie kienu (Parasitiformes).

Bua nactoumnbiit ke (Ixodes ricinus).
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Mopdgponozuueckuit 0630p. Popma Tena maykooOpa3HBIX BeCbMa pa3HO-
obpasna. Tesno cocTouT U3 TOI0BOTpYyaH U Oproiika. bproiiko cerMmeHTupo-
BaHHOE, PEXE CIUTHOE, YHCIO CETMEHTOB JOCTHUTAeT 12, U 3aKaHYMBACTCS
OPIOLIKO TEITBCOHOM. Y CHIIBHO PAaCUJICHCHHBIX MayKOOOPa3HBIX (CKOPIIHO-
HBI, COJIBITYTH) TEJIO BBITIHYTOE, [0 MEPE CIMSHHS CErMEHTOB TEJIO yKOpa-
YHBAETCS U CTAHOBUTCS OKPYTIIBIM. Ha TooBOrpyau pacroyiaratorcst Xelu-
LEPbI, IEIUNANBIBL U YSTHIPE Maphl XOAWIBHBIX HOT (puc. 24).

Puc. 24. Ilayk-KpecTOBHK: a — BHEIIHEE CTpOeHHUE: 1 — HOroIIynaible;
2 —Hora; 3 — 11a3; 4 — ToIOBOTPYy/b; 5 — OPIOMIKO; 6 — BHYTPEHHEE CTPOCHHE:
1 - pot; 2 — smoBuTAs Kere3a; 3 — KENYIOK € BEIpOCTaMu; 4 — cepAle; 5 — KHIIKa;
6 — MaNBIIUIHEBBI COCYABI; 7 — MAyTHHHAS JKemesa; 8 — Tpaxer; 9 — MoJIoBast JKemesa;
10 - nerkue; 11 — HepBHas cuctema

Xenuuepsl BBIMOMHIIOT (GYHKIUHM pa3sMeNbdYeHUs nuinu. Bropas mapa
KOHEYHOCTEH — IMeIUNabIIbl — CIIyKaT JUIS 3aXBaTa U yAepXKaHUs JOOBIYH.
JlaHHas GyHKIMS NPUAATKOB XapaKTepHa /sl CKOPIIMOHOB.

ITokpoBBI TOHKHE, XUTHHOBBIE, YaCTO MMEIOT MHOTOYHCIICHHBIE BOJIOC-
Kku. JIas Menkux Kieweidl XapakTepHbl TOHKHE MOKPOBBI, MO3BOJISIOIIME
OCYIIECTBIISATH Ta3000MEH.

Hepenas cucmema TTIMYHA AJSI BCEX WICHUCTOHOTUX: TOJIOBHOHM MO3T,
OKOJIOTJIOTOYHOE KONBIO M OpIOIIHAs HEpPBHAS IEMOYKA. Y NMAayKOB M Kie-
el y3Jbl Tpyay U OpIOIIKA CIUTHI B €AMHBIA HEpBHBIH y3es. OpraHsl 3pe-
HUSI Pa3BUTHI CJ1a00 M MPEACTABICHBI OJHON — IIECTHIO MapaMH MPOCTHIX
ria3. /Ba HEeHTpaspHBIX IJIa3a y NMAayKOB CIOCOOHBI pa3inyaTh HE TOJBKO
(opMy, HO 1 IIBET NPEIMETOB.
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THuwesapumenvuas cucmema AMeeT 0COOCHHOCTH, CBSI3aHHBIC C XapaK-
TepoM nuTaHus. [laykooOpa3Hele IMEIOT JBE Maphl POTOBBIX KOHEYHOCTEH:
XCIUIIEPHI — YCSIIOCTH U MEUMAbIIBI — HOTOIYMANbIA. XEIUIEePhl COCTOST
U3 OCHOBHOTO YJICHHKA W OCTPOr0, 3arHYyTOrO KPIOYKa, KOTOPBIA MayKd
BOH3AIOT B TEJO JKEPTBHI. [lequmanpibl COCTOST W3 OCHOBHOTO WICHHKA, C
KOTOPBIM COCIMHCH WICHHCTBIN IIYNUK. Y MAyKOB, B PEAKHX CIyYasx, Xe-
JIUIEPHI ¥ MIEAMUIIANBITBI CITY)KAT JJIs pa3daBIUBAHUS U PA3MEIIbUCHUS TTHIIH.

MHorue naykooOpa3Hble BIPHICKUBAIOT B TEJO KEPTBHI NHUIICBAPUTEIh-
HBIA COK M 3aTEM BBICACHIBAIOT MOJIYIIEPCBAPCHHOE COACPIKUMOE (BHEKH-
HICYHOE THIICBapeHue). Y MpeACTaBUTENCH, KOTOPhIC MHUTAIOTCS JKUIAKON
MUIIeH (COKW pacTeHWH, KPOBb KUBOTHBIX), TICPEAHUI OTAEN MHINEBapH-
TEJIBHOTO TPaKTa MPEACTaBICH MYCKYIHCTON TIIOTKON, MTUIIEBOIOM H COCa-
TEJNBHBIM JKEITYAKOM, CIYXXalllMMHU U BcackiBaHus mumim. [Iporecch me-
pPEeBapUBAHMS W BCACBIBAHUS MUTATEIBHBIX BEIIECTB MPOUCXOIST B CpeAHEH
KHIIIKE, BBICTIIAHHOM JKEIIE3UCTHIM JIHTEINEM SHTOACPMAIBHOTO IPOMC-
xoxaeHus. CpefHss KHIIKa 00pa3yeT CIICIbIC BBIPOCTHI, YBEIUYHUBAIOIINEC
BHYTPEHHIOIO TTOBEPXHOCT M 00BEM KHIIIEYHON TTOJOCTH.

Kposenocnas cucmema mpencTaBiieHa JIeXKaIIM Ha CIIMHHOW CTOpPOHE
TeJa MYCKYJIUCTBIM CEepALEM, TeMoMMba U3ITUBACTCS B JIAKYHBI.

Opeanbl Obixanus y OJHUX MAYKOOOPA3HBIX MPEACTABICHBI JICTOYHBIMH
MEIIKaMH, y JPYTUX — TPaxesMH, Y TPETbHUX — JIETOYHBIMU MEIIKaMH H Tpa-
XESIMUA OJHOBPEMEHHO (OOJNBIIMHCTBO MAayKOB). Y BOJHBIX XEIHIIEPOBBIX
(MEUYEXBOCTOB) OpraHaMU JBIXaHUS SBISIOTCS JKaOpbhl. Y HEKOTOPBIX MEJ-
KkuXx (opM ra3000MeH OCYIIECTBIISIETCS Yepe3 MMOKPOBHI Tea.

Opeanvl 8vl0enenus MPEACTaBICHbl KOKCAIBHBIMU JKeJIe3aMHt, KOTOPbIE
OTKPBIBAIOTCS BBIJCITUTEIBHBIME OTBEPCTUSMH Y OCHOBAHHS TPEThCU HIIU
MIATON Maphl XOAWIBHBIX HOT.

Jlms MHOTHX CYXOIYTHBIX XEJHIIEPOBBIX XapaKTEPHBI OCOOBIE OpraHbI
BBIJICJICHUS] — MaJIbIIUTHEBEI COCYBI. ITO OCOOBIC BBIPOCTHI 33JHEH YacTH
CpemHel KHIIKH, KOTOPBIE N3BJICKAIOT U3 KPOBH MPOIYKTHI pacmana U OTBO-
IIT UX B CPeHIO0 KUIKy. OHU B BHE OJHON-ABYX Map CIEMbIX TPyOOUeK
HEOOJIBIIIOTO TMaMeTpa CHOCOOCTBYIOT PAlMOHAILHOMY PAacXOJIOBaHHUIO
BOJIBI B OpTaHM3ME, TaK KaK BIAIAIOT B CPEIHIOI0 KHIIKY, I'ZI€ M IIPOUCXO-
JTUT BCACBIBAaHHUE €€ M3JINIIKOB.

Opeanvl pasmuooicenus. IlaykooOpasHble — pa3/iesbHOMONbIE JKUBOT-
HBIC, Y HUX XOPOIIIO BBIPAXKEH IMOJIOBOU AUMOP(HU3M: CaMIIbl MEITbYe CaMOK.
OII0J0TBOPEHHUE Y CYXOIyTHBIX ()OPM HAPYKHOBHYTPEHHEE (C TIOMOIIBIO
criepMaTo()OpOB) WIK BHYTpeHHEE. Y BOAHBIX (DOPM XENHMIIEPOBBIX (Meue-
XBOCTOB) OIUIOIOTBOPECHUE HAPYIKHOE.
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BonbmmHCTBO TayKOOOpa3HBIX OTKJIAABIBAIOT SiIa, Y HEKOTOPBIX
HabIromaeTCs JKUBOpOXKAeHHe. Yare BCero pa3BUTHE MPOUCXOIUT 0e3 Me-
Tamop¢o3a U COMPOBOXKIACTCS POCTOM K HEOMHOKPATHBIMH JIMHBKAMHU.
VY kiemield MHOTIA HAOMIONACTCS MAPTEHOICHETHUYSCKOE Pa3MHOXKCHHUE, a
Pa3BUTHE IPOUCXOANT CO CTAIHEH JINIMHKH.

CucremaTndeckuii 0030p naykoo0pasHbIX

Kiacc ITaykooOpa3Hble nopasesseTcss Ha MHOKECTBO OTPSIIOB, U3 KO-
TOpBIX OyIOyT pacCMOTpPEHbl HamOoJiee HHTEPECHBIC JUISl CENbCKOXO3sH-
CTBEHHBIX paboTHHKOB: CkoproHs! (Scorpiones), Conmbiryru, wim ananru
(Solifugae), Cenoxocupl (Opiliones), [Tayku (Aranei) u Tpu oTpsa Kiemien
(Acariformes, Parasitiformes, Opiliocarina).

Ompsao Crxopnuonst (Scorpiones). Oto Haubojee OPEBHHE IO MIPOKC-
XOXKICHUIO TTayKooOpasHeIe. [[mrHa Tena y TPOIMMYECKUX BHIOB MOXET JI0-
cturath 18 cm. Jlist ckopIIMOHOB XapakTepHa HauOoJIbIIas pacYJICHEHHOCTh
Tena. 3a TOJIOBOTPYIBIO CleMyeT 6-CerMEHTHOE TepeaHeOpIonIbe |
6-cermeHTHOE 3aaHEOpromIbe. J[BIIIAT CKOPIHUOHBI JIETOYHBIMH MEIIKAMH.
TenbcoH oOpasyeT B3IyTHE C SIOBUTOM WIJIOW, Ha BEpPIIMHE KOTOPOW OT-
KPBIBAIOTCS TPOTOKH SIIOBUTHIX XKEJIe3.

W3zBectHO 0KOJIO 1,8 THIC. BUIOB CKOPITMOHOB, OOWTAIOMIUX B CTPAaHAX C
TEIUIBIM KIIMMATOM. DTO HOYHbBIE XMIIHUKH, JHEM OHHU CKPBIBAIOTCS B pac-
menuHax ¥ Hopkax. CaMKM pOXIaroT JETCHbIIEH W NepBOe BPEMs HOCST
UX Ha CIIMHE. YKYCHI 00JIe3HEHHBI, HO OOBIYHO HE OIIACHBI ISl YeJIOBEKA.

Ompsno Convnyzu, unu @ananzu (Solifugae). 1o kpymHbIe U CHIBHO
pacuJieHeHHbIe OOMTATENN CTEIHBIX U IyCTHIHHBIX PailOHOB, HACUMTHIBAIO-
e oKosio 1 TeIC. BUAOB. ['010BOTPY/Ab CONBITYT HE CIUTHAS M COCTOUT U3
TOJIOBHOTO OTIENa W TPeX CBOOOJHBIX CErMEHTOB, U3 KOTOPBIX IMOCIICTHUN
HeJlopa3BUT. BpIoIIKo COCTONT U3 ecsTH CerMeHTOB. [leannanbibl OX0XH
Ha XOIMIbHBIE HOTH, YYaCTBYIOT B IIEPEABIKCHUH ¥ BBHITIOIHSIOT YyBCTBY-
romue QyHkmud. J[prmat ¢ moMompio Tpaxei. [layTuHHBIX O0pOJaBOK HET.
CoJbITyry IMTAIOTCSI HACGKOMBIMH, B TOM YHCJIE BPEIHBIMHU (CapaHya), HE
simoBUTEL. OIHAKO HA WX XEJUIepax 3a9acTyi0 OCTAIOTCS OCTATKH IIHIIH,
pasnaraeMble pa3IHIHBIME OaKTEPHSIMH, YTO MIPH YKYCax BEJeT K WH(HUIIH-
poBaHHMIO paH. Bexyt HouHOH 00pa3 »HU3HU.

Ompso Cenoxocupt (Opiliones) Bximovaer 6onee 6,6 ThIC. BUIOB IIHU-
POKO pPAaCIpOCTPAaHEHHBIX WICHHCTOHOTHX, BHEIHE ITOXOXKMX Ha IAyKOB.
CeHOKOCLBI OTIMYAIOTCS OT MaYKOB OTCYTCTBHEM IEPETSDKKU MEXAY T0JI0-
BOTPY/IbIO U OPIOLIKOM, WIEHUCTOCTBIO OPIOIIHOIO OTEJNa, B KOTOPOM Jie-
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CSITh CETMEHTOB, U KIICIHIHEBHU/IHBIMU, & HE KPIOUKOBU/IHBIMU (KaK y MayKOB)
xenuiepamu. Teno CeHOKOCLEB MOKOWTCS HAa OYEHb JIMHHBIX U TOHKHX
HOTax.

CeHOKOCIIBI TTOBCEMECTHO OOUTAIOT HAa MOBEPXHOCTH IOYBHI, B TPCIU-
Hax KOpbI JEPEBbEB, CTEHAX CTPOCHUH U T. II., MUTAsCh HOYBIO MEIKHUMHU
HACEKOMBIMHU. J[pIIaT ¢ moMoIpo Tpaxeil. CloCOOHBI K aBTOTOMHUU: OTO-
pBaHHAS XMITHHUKOM HOTa, MPOJ0JIKAS TBUTATHCS, OTBICKACT HANIAIAIOIICTO
M TeM CaMbIM CllacaeT cBoero xo3suHa. OTOpBaHHAs KOHEYHOCTh HE BOC-
CTaHABIIMBAETCS; 110 CBOCH (popMe OHA HAMIOMHHAET KOCY, YTO U JIAJIO TIOBO/T
Ha3BaTh Tak oTpsi. CEHOKOCIEI aKTUBHO OXOTSTCS, IOCKOJIBKY HE 00pa3y-
10T nayTuHy. Hanbosee pacnpoctpaHeH 0ObIKHOBEHHBIN CEHOKOCEL, BCTPE-
YaIOUIMICS B Pa3HBIX MPUPOAHBIX JaHmadrax. Ero Tenxo Oyporo usera, 10
9 MM [JIMHOM, HOTH JOCTUTalOT 5 cM.

Ompso Hayku (Aranei). DToT caMblii IPEACTABUTENBHBIA 0TS BKIIIO-
gaeT Oonee 42 ThIC. BUAOB. X Telmo 4eTKO moapasfensieTcs Ha CIUTHYIO
TOJIOBOTPY/b U HEPACUICHCHHOE OpIoNKo. Ha roioBorpynu pacmioioxKeHbl
OJlHa — LIECTh Map ria3 (daiie 4YeTbipe mapbl). Mexay rojoBOrpy/pio u
OpIOIIKOM XOPOIIO 3aMEeTHA MEePEeTsHKKA B BHJIE Y3KOT0 cTedesbka, KoTopas
00pa3oBaHa CeIbMbIM WICHUKOM TOJIOBOTPY/IH. XEIULEPHI COCTOST U3 IBYX
YJICHUKOB, U3 KOTOPHIX KOHCYHBII MMEET Bl U30THYTOTO OCTPOTO KOTOTKA.
B ocHOBaHMU XeJHIEp HAXOMUTCS SJOBUTAs Kelie3a, CEKPeT KOTOPOi 1o
MPOTOKAaM BBIXOJUT HAa OCTPHE KOTOTKOB. [IpoKaibiBasi OKPOBBI JKEPTBHI,
MAyKH BBOJSAT B PAHKY S

[Memunanbibpl NAYKOB UMEIOT BUJ WICHHUCTBIX Lymnanen. Y camIoB KO-
HEYHBIH WICHHK MCAMIAIBI UMEET Pe3ePByap C KOMYJIATUBHBIM aIapaToM.
B mepuon pa3sMHOXXEHHS caMell HAMONHSICT ATH pPe3epByaphbl CIECPMON U3
MOJIOBOTO OTBEPCTHSI, PACHONIOKEHHOT0 Ha Opromke. [Ipu criapuBaHuu ca-
Mell BBOJIHUT KOTYJISTUBHBIN amnmapaT B CEMSMPUEMHUK CAMKH U OCTABIISIET
TaM Crepmy.

Yethipe napbl XOAWIBHBIX HOT 3a4acTyi0 3aKaHYMBAIOTCSI KOTOTKAMH, C
MOMOIIBI0 KOTOPBIX MAayKH HATATMBAIOT MayTuHy. [layTuHHBIE OOpOAaBKU
PACIIOJIOKEHBI Ha HW)KHEH CcTOpoHe Opromika. V3 mayTHHBI MayKH CTPOST
cebe KIIIe, €10 00BOJIAKUBAIOT sHIIa, 00pasys sfieBoll KOKOH. MaleHb-
K{e May4Kd BBIIEISIOT TOHKYIO MAYTHHKY B BHIE HUTH, C TIOMOIIBIO KOTO-
POV OHM Pa3HOCATCS BETPOM Ha JaJICKUE pacCcTosiHUsA. [layTHHA HCIOB3Y-
©TCsl JUISL JIOBITU OOBIYH, C IMMOMOIIBIO MAyTUHHBIX FAMAKOB CaMIIbl 3aI0JI-
HSIOT CIIEPMOIi CBOM CEMEHHbIE KaIlCyJibl (pe3epByaphl) Ha MeAnnasbiax.

VY GOJIBIIMHCTBA TAYKOB MMEETCS Mapa JITKUX U Mapa Tpaxei (moaoTps
JIBynerounsie). Y HEKOTOPBHIX TPOIMHMYECCKHUX MAyKOB €CTh TOJBKO JBE MaphI
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JIETOYHBIX MeIKkoB. Haubonee 9acTo BCTpEeYarOTCsl MayKHU-KPECTOBHKH
(puc. 25, a), KOTOPBIX JIETKO y3HATH MO KPECTOOOPAa3HOMY PHCYHKY Ha
BepxHe#l ctopoHe Opromka. OHH 3acelsoT Jieca, KyCTapHUKH, MpHycaneo-
HbIC YYaCTKH M TOCTpOWKH. Ha BETBAX MayKU-KPECTOBUKU COOPYKAIOT
0OJIBIINE pagUalbHBIC CETH, HUTU KOTOPBIX MOKPBITHI KICHKOW Maccoi,
3aXBaTHIBAIOIICH MMOMABIINX B CETH HACCKOMBIX.

a 6

Puc. 25. BHennuii BUA nayka: a — HayK-KpeCcTOBHUK; 6 — MayK-NTULIEE]T

Jomoselie mayku (Tegenaria) cemsitcst OOBIYHO B XKUJIBIX M TPOH3BOI-
CTBEHHBIX IOMELICHUX, HATSATMBas T'OPU3OHTAJbHBIC IAyTUHHBIE CETH, C
MIOMOIIBIO KOTOPBIX OHH JIOBSIT MyX M JPYT'MX HACEKOMBIX.

Oco0yto rpymiy o0pa3yloT NayKu, IpeciepyIolye CBOIo xepTBy. O0bIu-
HBIM TIPESCTABUTEIIEM B CTCIHBIX paiioHax siBisieTcs Tapantyin (Lycosa sp.).
JXuBeTr TapaHTynT B OTBECHBIX HOPKaX, BBIPBITBIX B II0YBE M BBICTIIAHHBIX
MayTHHOH. DTO caMblii KPYMHBIA MayK OTEYEeCTBEHHOH (ayHBI — 10 3 cM
JUTMHOW. YKYC TapaHTyINa BBI3BIBACT Yy YEJIIOBEKa OOJIE3HEHHBIH OTEK, HO HE
MPEACTABIIET CEPhE3HON OMACHOCTH.

Jlist genoBeka BechbMa omaceH mayk kapakypt (Latrodectus sp.), kotopo-
IO MOKHO BCTPETHTh B CTENHBIX paiioHax KaBkasza u [ToBomkbs. 310 cpea-
HHUX pa3MepoB (0Kojo 1,5 cM) mayk 4epHOTro IBeTa ¢ KPacHBIMH ISTHBIII-
KaMH Ha BEepXHEl MoBepXHOCTH Opromika. KapakypTel 0OMTaIOT B HOpKax, a
Ha MOBEPXHOCTH MOYBHI PACCTHJIAIOT JIOBUYIO MayTuHy. OObluHast 100bIYa
KapakypToB — IPSIMOKpPBUIbIE, B TOM YHCJIE CapaH4oBbIe. SIn mayka omnaceH
JUIsl JIOIIAJIe M 4YenoBeKa, HO OBLBI M CBUHBHM OT YKYCOB HE CTpaJaloT.
Camka KpymHee caMia ¥ OOBIYHO IIOCIIE CIIAPUBAHMS CHEOAET €ro, YTO U
MTO3BOJIFJIO 3BaTh KapaKypTa «depHOW BIOBOi». CamMka OTKIagbIBaeT sifna
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TpyIIIaMH B IAPOBHUIHBIC TAYTHHHBIE KOKOHBI, PACTIONI0KEHHBIE Y 3EMIIH.

[TaykoB ouyeHb MHOTO BO BceX spycax OuoneHo3oB cymu. OHH, Kak
XMIIIHUKY, y4acTBYIOT BO BCEX MHIIEBBIX LIEIAX, U B TOM YHCIIC B PETYIIs-
LMM YUCIICHHOCTH CaMbIX Pa3HbIX HaceKOMbIX. OOpa3 H3HHU MayKOB BECh-
Ma pa3HooOpaseH: Opojsuue, cuisuue (TEHETHbIE), PACTATMBAIOLIUE JIOB-
YHe CEeTH U JIp.

Knewu (Acarica). DTo rpynioBoe Ha3zBaHHE OOBEAMHSECT TPU OTPsAA
knacca [Taykoobpa3sHeie.

[To mpucTOoCOONIEHHOCTH K Pa3IUYHBIM MECTaM OOHWTaHHS KJICUIN IpH-
OmmKkaroTcsl K HaceKOMbIM. OHHM JKMBYT BO MXax W JIMIIAWHUKAX, JIECHON
MTOJICTHIIKE, B IOYBEHHOM CJIO€, TJI€ MOTYT COCTaBIATH 95 % (ayHBI WieHH-
croHorux. Kiemmu XuByT BO BCcexX BogoeMax. 3acelMiId OHU MHOTHE OPTaHBI
1 TKaHU PacTEeHHUH, Pa3HOOOpPAa3HBI MX OTHOIICHUS C PACTCHUSMHU M JKUBOT-
HBIMH. MHOTHE PacTUTENbHOSIHBIE KIICIINM HAHOCST CEPhE3HBIH Bpea Celb-
CKOXO3SHCTBEHHOMY Tpon3BoJcTBY. [lotepu ypoxkas nocrurator 20-30 %
B TEIUIMYHBIX XO3SMCTBAX M3-3a MAyTHHHOTO KJICIIA, BPEASIIECIO OBOIIHBIM
KynbTypam. IloBpexaeHus, HAHOCHMBIC TPYIIEBBIM T'aJUIOBBIM KJICILIOM,
npuBoIAT K notepe 10 90 % ypoxkas. 3eMISSHUUHBIN KIIel CHU)KaeT coop
srox Ha 40—70 %. bonbmo# ymepO HAHOCUT 3ePHONPOAYKTaM I'pyIIIa am-
OapHbIX Kiemeld. YacTh Kilenieit sBiseTcs napa3suTaMH XUBOTHBIX W YeJI0-
BEKa.

Ompso Knewu-cenoxocynt (Opiliocarina) Bximogaer HeOOIBITYIO TPYII-
Iy IPUMUTUBHBIX KJIEIIEH C COXpaHUBIIEHCA CETMEHTAallMell Tena: /1Ba 1o-
CIIETHUX CETMEHTA TOJIOBOTPYAN CBOOOTHBIE M OPIOIIKO M3 BOCBMHU CETMEH-
TOB. Y HHX J[BE Iaphbl IJ1a3, YETHIPE Mapbl CTUTM, XEIHLEPHI KICHIHEBUIHEIC,
MEXAYy KOTOPBIMH PACIOJIOKEH TepKooOpasHbli opraH. IlepBas mapa HoOr
CHeLuaa3upoBaHa B OCHOBHOM KaK CEHCOpHble OpraHbl. Pasmepsl Tena
ceHokocieB pocturator 1 MM. JKuBYT CKpBITHO, OOHMTasl 1OJ KaMHSMH, B
MOYBEHHOM cJ1oe. X X03HCTBEHHOE 3HAUCHHUE HEOIPEAEICHHO.

Ompso Axapugopmnsie knewu (Acariformes). Oto naubonee KpymHbIi
oTpsi, 00BETUHSIONINI PAa3HOOOpa3HbIE IO MOP(OIOTUIECKIM U DKOJIOTHYe-
CKMM 0COOEHHOCTSIM (hOPMBI M HACUHUTHIBaONUi Oosee 30 ThIC. BUIOB.

Tlooompsao Capxonmouousie (Sarcoptiformes) BKIOYaeT KICIICH,
AMEIONUX TPBI3YIINI poTOBOM ammapar. Cpenu OOJBIIOro YHcia CEMECTB
clenyeT BBLACTUTh MaHIUpHBIX Kiemier (Oribatei) — y9acTHUKOB TTOYBOOO-
Pa30BaTENBHBIX MIPOIECCOB, CPEIN KOTOPHIX €CTh BUJBL, SIBILTIONIUECS TPO-
MEXYTOYHBIMHU X035€BaMH T1apa3UTHYECKUX JICHTOUHBIX YepBEH.

BaxxHoe X034HCTBEHHOE 3HAUCHHWE WMEIOT IPEICTaBUTENIM CeMEHCTBa
Myunsle kaemu (Acaridae) (puc. 26). 310 HeOoiplmMe amOapHbIe KIEIIN
(0,2-0,8 MM) ¢ OBaJIbHBIM M HOIYPO3PAYHBIM TEIOM.
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Puc. 26. Bremnuii BUA My9HOT0 KJIemia

OHH pacrpocTpaHEHbI TOBCEMECTHO, JKUBYT B OINABIIUX JTHUCTHAX, CKUP-
Jlax CeHa M COJIOMBI, 36PHOXpaHMININAX, CKJIaiaX, THe3/laX NTUIl | T. A., TAe
MOBPEXIAIOT 3epHOGYpax, MyKy, CyXO(DpPYKTBI U MHOTOE Ipyroe, MMEro-
11ee OpPraHuyYecKyro npupony. IIpu 3TOM KIIEIM CHIIBHO 3arpsi3HSIOT Hpo-
KTl UCTIpaXHEHUsAMU. Bousbinoil Bpen HaHOcIT My4HOH kieni (Acarus
siro L.), remuonorwuii kiernr (Aleuroglyphus ovatus Troup.) u ap.

Ompso Hapasumugopmusie (Parasitiformes). Jlanupiii oTpsa BKITIO-
YyaeT MeNKUX M KpynHbIX kiewmeit (0,2—7 mm). PoroBoii ammapar y 6oub-
LIMHCTBA BUJIOB KOJIIOLIE-cOCyIero tuna. Ecth cBOOOMHOXKMBYIIHME Npea-
CTaBUTENH Iapa3sUTO(GOPMHBIX, a TAKKE BCTPEYAIOTCS APA3UTHUECKHUE BU-
IIbl ¥ BPEAUTEIH MPOIOBOIBCTBHSL.

Cemeiicmeo Hrcooosuie, unu Ilacmbuwnvie knewu (Ixodidae), oTHOCS-
mmecss K momoTpsany 3amHensixanmbiesle (Metastigmata). IIpencraBiieHo
HanboJee KpyNHBIMU KJICIIaMH, Y KOTOPBIX [UIMHA Tella II0CiIe HacachlBa-
Hust kposu jnocturaet 30 mm. Pasmepst ronoanoit HuMdsr 2—-3 Mm. 910 3K-
TONAapa3UThl B OCHOBHOM TEIUIOKPOBHBIX JKHBOTHBIX, MHOTHE BBl Halla-
JIafoT Ha yenoBeka. Ha omHOW KOpOBE 0JHOBPEMEHHO MOKHO OOHApYKUTh
OKOJIO TBICSIYM KJICIIEH, KOTOpBIE BBICACHIBAIOT A0 5 J1 KpoBH. Kiemu BbI3bI-
BalOT OOJIC3HEHHOE COCTOSHHE JKMBOTHBIX W CHIDKCHHE WX TPOIAYKTHBHO-
cti. Ha3BaHue «macTOMIIHBIC» KIELIH TOJYYHMIH ITOTOMY, YTO CAMKH OT-
KJIaJbIBAIOT SiI1a HENOCPEACTBEHHO HA TIOYBY.

HKconoBbIe KJIEIIH B OCHOBHOM SIBIISIOTCS TEIUIOJIIOOMBBIMU IayKOOO-
Pa3HBIMH, IOATOMY O MEpe NMPOABMKEHHS Ha CEBEP UHCIO MX BHIOB CHU-
xaeTcsa. MKkcomoBble KISl MepeJaoT BUPYC OCEHHE-JICTHETO (KIICIIEBOTO)
sHIedaniTa, Bo30yanuTeNeil Ty IIpeMHUn M NPOYHX ONACHBIX 3a00JIeBaHHMI,
JIpyrue BUABI KJCHEH MOTYT MepeaaBaTbh FeMOCIOPHINO03 KPYITHOTO pora-
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TOrO CKOTa, MUPOILIA3MO3, OpyLesie3, CHIMHON TH(] U APYyrue OmacHbIe 3a-
0oJIeBaHUS TOMAIIHUX U JUKHUX )KUBOTHBIX U YEJIOBCKA.

3yonesvie (vecomounvie) knewu (naocemeticmso Sarcoptoidea) *KuUByT B
KOXK€ IOMAIIHUX M JUKHAX MIICKOIHTAIOIINX, a TAK)KE YEIOBEKa, BBI3BIBAS
3a00JICBaHME YECOTKY. DTO OYCHb MEJIKHE KIICIIU C KOPOTKAMH HOKKAMHU.
CaMK{ YECOTOYHOTO 3YAHS IHTAIOTCS KOXKEH, MpOrphI3as B €€ POrOBOM
CJI0€ U3BUTHIC XOIBI 10 15 MM JUIMHOW. B ToIIe KOKU caMKa OTKJIaIbIBaCT
10 50 s, Pa3menaer oHa uX B X0Jax, HaJ KOTOPBIMH BBITPBI3aET BEHTH-
JSIIMOHHBIE OTBepCcTUs. JIMUMHKA M NPOTOHUM(BI KUBYT B ITHX XOZaX,
[IUTAsICh OCTATKAMH NOBPEXKACHHON CaMKOM KOXH U TKaHEBOH KHUAKOCTBIO.
PazBuTue [UIMTCS OKOJIO ABYX HEAEIIb.

Kiemn BbI3BIBAIOT BOCHANICHHE KOXKH, KOTOpasi yTOJIIAETCS, U HA Hel
00pasyroTcst CTPYIbs U POroBbie KOPKHU. 1o/l KOpKamMK CKAITMBAETCS THOM-
HBIU 3KCYAaT. BOJIOCKH HA 3THX y4acTKax BBIMANIAIOT.

KoHTpoabHBIE BONPOCHI

. O0mas xapakTepUCTHKA U CHCTEMATHKA MayKOOOPa3HBIX.

. BHeniHss MOpQoI0rHs U cTpoeHKEe TOKPOBOB TeJia MayKoOOpa3HbIX.

. BuyTpenHnee cTpoeHue apaxHu Ha pUMepe NnayKa-KpecTOBHKA.

. SlmoBuTHIE TAYKOOOpA3HEIE.

. OcobennocTr MOp(OIOTHH KICHIEeH.

. OpubaTuaHble KIeHl KaKk MPOMEXYTOUHbIE X0351€Ba JICHTOUHBIX Yep-

AN N B W —

BCH.

3

. Kitenu xak nmapas3uthbl >KUBOTHBIX M Y€JIOBEKA.
. Pa3sButHe M )KU3HEHHBIN LUK KIICIICH.
9. 3HaveHue MayKooOPa3HBIX B IPUPOJIC U KU3IHH YCIIOBEKA.

o]

Kunace Hacexomsie (Insecta)
O6uas XxapaKTepHCTHKA

Hacexomble — TJIaBHBIM KjJacC IIECTUHOTHX, HACUMTHIBAIOIIHMIH OKOJIO
MUJUTHOHA BHUIOB. VX TeNo mojpasnesseTcsl Ha TOJIOBY C YCUKaMU W TPEeMst
TapamMu pOTOBBIX MPUIATKOB, TPYAb C TPEMs IMapaMu HOT B OPIOIIKO, KOTO-
poe cocTouT u3 6—12 CerMeHTOB W JIMIIEHO Pa3BUTHIX KOHEYHOCTEH. JIbI-
IIaT OTKPHITOYCITIOCTHBIC C MMOMOIIBIO Tpaxeil. Y OOJBbIIUHCTBA MPEICTaBH-
TeJeil BTOpoil U TpeTuil CerMEHThI TPy HECYT MO mape KpbuibeB. Haceko-
MbI€ 3aCeIMIM BCE YroJIKM Hallel IuiaHeTsl. Poib uX B mpupoae u Xo3siid-
CTBEHHOM JIESATENIBHOCTH Y€I0BEKa TPYIHO MEPEOLIEHUTb.
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CucremMaTuka

IapcrBo XKuBoTHble (Animalia).

IMoauapcteo Muoroknerounsie (Metazoa).

Tun Unenncronorue (Arthropoda).

IMoarun Tpaxeitnonsimammue (Tracheata).

Hanxinacc Hacekomeie, wiu lectunorue (Insecta, s. Hexapoda).

Knace Cxperrouemoctasie (Entognatha), wnm IlepBuanobeckpruibie

(Apterygota).

Kiacc OtkpeitouentoctHsie (Ectognatha), nin Kpeiatsie (Pterygota).

Otpsn [psmoxpeuteie (Orthopiera).

Bupn capanya nepenernas (Locusta migratoria).

Otpsin Tapakans! (Blattoptera).

Bun Tapakan pepkuii (Blatella germanica).

Otpsn Ctpekossl (Odonatoptera).

Bun crpekosza-kopomsicio (Aeschna grandis).

Otpsin PaBrokpsiisie (Homoptera).

Bun s kpossinas (Eriosoma lanigerum).

Ortpsin [Monyxectkokpsuisie, win Kionsr (Hemiptera).

Bun kion nocrensueiii (Cimex lectularius).

Otpsx Bum (Siphunculata).

Bun Bous cBunas (Haematopinus suis).

Otpsin Yenryekpsinsle, min badouku (Lepidoptera).

Bupn Gensinka kamycraas (Pieris brassica).

Otpsin XKecrrkokpsuisie, wi XKyku (Coleoptera).

Bun xyk maiickuii (Melolontha melolontha).

Otpsn broxu (Siphonoptera).

Bun 610xa uenoeueckas (Pulex irritans).

Ortpsin Ilepenonuatokpsuisie (Hymenoptera).

Bun nuena menonocuas (Apis mellifera).

Otpsan JAsykpsuisie (Diptera).

Bunsi: komap manspuiinsiit (Anopheles maculipennis);
oo Obrumii (Hypoderma bovis);
oo xenynounsiii (Gastrophilus intestinalis);
Myxa komHaTtHas (Musca domestica).

Mopdgponozuueckuit 0630p. Pazmepsl Tena, CTpoeHUE MPUAATKOB OTE-
JIOB Tella U OKpacka HACCKOMBIX YpPE3BBIYAHO pa3HoO0Opa3Hbl. POTOBEIC

YacTH MPEICTABICHBI Mapoil BEPXHUX YEIIOCTeH (MaHIUOylIaMu), mapou
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HIDKHUX YeocTel (MakcHiaMi) U HIDKHEH T'y0o#, koTopas oOpa3oBaHa B
pe3ynbTare cpacTaHusi BTOPOH Mapbl HIKHUX demtocTedl. CTpoeHne poTo-
BOTO ammapaTa y HACEKOMBIX Pa3IMYHBIX CHCTEMATHYCCKUX TPYII CYIIe-
CTBCHHO BapbHPYET, YTO OOYCIOBICHO Pa3HOOOpa3ueM B CIIOCOOAX IMUTA-
HUsL. MOXKHO BBIICITUTH IIATh OCHOBHBIX THIIOB POTOBBIX allapaToB: TPhI-
3YUIUH, TPBI3YILEIKYIINNA, KOMIOIECOCYIINM, COCYIINI U JMKYIIUHN.

I'py/b HACEKOMBIX COCTOMT U3 TIEPE/IHE-, CPeIHE- U 3aaHerpyau (puc. 27).
K kaxmoMy cerMeHTy Tpyau MPHWICHSIOTCS IO Mape HOT — BCEro IIecTh
HOXEK.

Puc. 27. XKyk-osneHb (BHelHee cTpoeHue): 1 — rososa; 2 — rias;

3 — ycuk; 4 — BepxHssa Ty0a; 5 — BepXHSA 4eIIOCTh; 6 — HIDKHSSA
YEeNI0CTh; 7 — HIDKHSSI Ty0a; 8 — mynuk; 9 — rpyap; 10 — nepenuerpyab;
11 - cpenuerpyas; 12 — 3agaerpyan; 13 — Opromko; 14 — mepeanee KpsuIo;
15 — 3agnee kpbuio; 16 — Hory; 17 — tasuk; 18 — BepTiyr; 19 — 6expo;
20 — rosens; 21 — nanka

Y HEKOTOpBIX HAaCEKOMBIX POTOBOW aImapar pexylupoBaH (IOACHKH).
[TuratoTcst OHUM TOJIBKO HA JIMYUHOYHOM CTaIUH.

Horm HacexkoMbIX Ype3BBIYaiHO Pa3HOOOPA3HBI MO CBOEMY CTPOCHHIO,
YTO 3aBUCHUT OT 00pa3a XW3HH W crocoda mepenprokeHus. Pasmugaior He-
CKOJIBKO THIIOB HOT, KOTOPBIE COOTBETCTBYIOT XapakTepy IBHKCHHS Hace-
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KOMBIX: OeraTeibHbIe, IPBITaTelbHbIe, COOMpaTeNbHbIe, KONaTeIbHbIC, Ia-
BaTeNIbHBIC, MPHUCACHIBATCIILHBIC M XBAaTaTCIbHBIC. B 3aBHCHMOCTH OT BBI-
MOJTHSEMOM (PYHKIIMU Ka)IbIii TUIT KOHEYHOCTEH XapaKTepHU3yeTCs OCOOCH-
HOCTSAIMH MOP(OJIOTHH.

[Toner HaceKOMBIX UpPE3BBIYAMHO Pa3HOOOpa3eH: MAallyLIMH, HapsInii,
MOPXAOIIHiA U T. 1. PaboTa KphUIbEB MOXKET ObITh BECbMa HHTCHCHUBHOM: MPU
nojere myena copepmaer Oonee 200 B3MaxoB B 1 ¢, a KOMapbI-3BOHIIBI —
110 1000. ITuena neTUT O CKOPOCTHIO 3 M/c, a OpakHUKH — 15 m/c.

Bpromko HaceKOMBIX COCTOMT W3 6—10 cerMeHTOB. Y B3pOCIBIX Hace-
KOMBIX KOHEUHOCTEH Ha OPIOIIKE HET, HO y HEKOTOPBIX IPEACTaBUTEICH B
JUYUHOYHOM CTaJMK HAa CETMEHTax OpPIOIIKA PacIOI0KEHO HECKOJBKO Map
HEYJICHUCTHIX JIOKHOHOXKCK.

ITokpoBbl mnpencTaBieHbl OJHOCIONHOW THUIOAEPMOM, BBIIACISIOMIEH
CHapyXu KyTHKYny. KyTHKyna COCTOMT M3 TpeX CIOEB: 3IHU-, 3K30- U JH-
JIOKYTHKYJIBI.

B rumomepmMe HAaCEKOMBIX HAaXOJUTCS MHOTO Pa3HOOOPA3HBIX JKENe3:
BOCKOBEBIC (ITUelbl), maxy4ue (KJIOMbI), sMOBUTHIC (TyceHuIsl). CIIOHHBIC U
MAyTUHHBIC KEJE3bl TAKXKE UMCIOT KOXKHOE MTPOUCXOKICHUE.

B rumomepme m KyTHKyJle HACEKOMBIX MOTYT COIEPKaThCs Pa3lIUdHbIC
MMUTMEHTHI (MEJIAHWHBI), OKpacKa KOTOPBIX BapbHPYET OT JKENTHIX JI0 Yep-
HBIX TOHOB. OKpacka HACEKOMBIX BBIMOJHSET HE TOJNBKO 3alIUTHBIEC (yHK-
MY, HO W HECeT pa3HooOpa3Hyro MH(POpPMAITHIO: OHA MPEeAoCTeperaeT, 0o-
MaHBIBAET, IPU3BIBACT MOJOBOTO MMapTHEpa M T. II.

Hepenas cucmema mocTpoeHa 1o TUITY OPIOIITHON HEPBHOM IETTOYKH.

Opeanbl uyecme y OONBIIMHCTBA HACCKOMBIX XapPaKTCPU3YIOTCS CIIOXK-
HOCTBIO CTpocHUsA. OHHM OCTUTAIOT BHICOKOTO YPOBHS Pa3BHUTHUS: BO3MOXK-
HOCTH WX YYBCTBYIOUIETO (CEHCOPHOTO) ammapara 3a4acTyio MPEBOCXOJST
TAKOBBIC Y BBICIINX IO3BOHOYHBIX JKUBOTHBIX WM YEJIOBCKAa. Tak, MYesbl W
IIMETH BOCIPUHUMAOT MMOJIIPU30BAHHBIA U yIBTPA(UOJICTOBBIA CBET; HE-
KOTOpBIE MYXU TaKXKe¢ BOCIPUHHMAIOT MOJIIPH30BaHHBINA cBeT. OpraHbl
CiIyXa HAaCeKOMBIX BOCHPHHHMAIOT HE TOJIFKO 3BYKOBBIE KOJE€OaHWSA, HO W
mo0Obie KonebaHms cpenbl. [loka3aHo, YTO HACEKOMBIE PEarHpyIOT Ha Yib-
Tpa3ByK, y HUX €CTh CEHCMUYECKOEe U MarHETHYECKOE TyBCTBO, BHICOKA MX
YyBCTBUTEIHHOCTh K XUMHYECKIM BerecTBaM. CaMIlbl HEKOTOPBIX 6ab0dex
T10 3amaxy HaxoIsAT CAMOK Ha pacCTOSTHUH 10 11 kM.

JIst MHOTHX HAceKOMBIX CBOMCTBEHHO BOCTpHUATHE IBeTa (6aboukw,
m4esbl 1 MypaBbH). [uensl, HampuMep, pa3invaroT YeThipe nBeTa. [lepBoiid
LBET, KOTOPBIA OHU BOCIPHUHHUMAIOT, COOTBETCTBYET HAIIEMY BOCIIPHSITHIO
KpPacHOTO0, EITOr0 M 3€JICHOTO, BTOPOIl LBET — CHHE-3CJICHBIN, TPETUH —
cUHE-()MOJICTOBBIN M YCTBEPTHIN — YIbTPa(QHOICTOBBIH.
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[IpocThie Ta3ku UMEIOTCS HE Y BCEX HACEKOMBIX. Y ITYENI U MYpPaBbeB
UX TPHU, U OHU pa3MeLIeHbl HAa TeMeHH. [ 1a3Ku JUIIeHb! XPYCTAIBHOTO KO-
Hyca U MHHEPBUPYIOTCS OT mepeaHero otaena mo3ra. Cllo)KHbIe ria3a UH-
HEPBUPYIOTCS OT IPUOOBUAHBIX Tell. [IpOCThIC IIa3KK TOTONHSIOT 3PUTEIb-
HYH (QYHKIHIO CIOXKHBIX TJa3, HUHPOPMHUPYS O CTEICHU OCBEINCHHOCTH.
DTO omnpeaensieT CyTOUHYI0 aKTUBHOCTb HACEKOMBIX.

Myckynamypa HacCeKOMBIX MpPEICTaBICHA MONEPEYHOIOIOCATHIMU MBbI-
IIEYHBIMH BOJIOKHAMHM, TPUBOISAIIMNMH B JBIKEHHUE YYACTKH TeNa U €ro
npunaTtku. MTHTEHCUBHOCTL pabOThl M OTHOCHUTENbHASI CHJIa MBI HACEKO-
MBIX OOYCIIOBJICHBI BBICOKOM B HHX CKOPOCTHIO OOMEHHBIX IPOIECCOB,
00€eCIIeYeHHBIX TPAXEHHBIM JIBIXaHUEM.

Tuwesapumenvnaa cucmema. llepenHuit OTAEN KHILIEYHHUKA 3KTO-
JIEPMAIILHOTO MTPOUCXOXKIACHHS U TPEACTABICH POTOBOM MOJIOCTHIO, B KOTO-
PYIO OTKpPBIBAIOTCS HPOTOKH OJHOM-IBYX Map CIIOHHBIX KeNe3 KO>KHOTO
MIPOUCXOXKACHHS, TJIOTKOW M MHILEBOAOM. B KOHIlE MuIlleBOJa 3a4acTylo
00pasyeTcst pacIlupeHue — 300, IJie HaKalUTMBaeTCs MuIa. ¥ MHOTHX Hace-
KOMBIX MEPEAHUM OTJeN KUIIEYHUKA 3aKaHIUBACTCS KEJIyAKOM, B KOTOPOM
MUIIA IePETUPAETCSL.

CrpoeHue nepeHero oTAesa KUIIeUHHKa MOXET CHJIbHO BapbUPOBATh B
3aBHCHUMOCTH OT THIIA MUTAHUS HACEKOMBIX.

B sHTOAEpMATBHOM CpeHEM OTAeJe KHIIEYHHKA MPOUCXOINUT TepeBa-
pUBaHUE W BCACHIBAHHME IMHUTATENBHBIX BEIIECTB, MOCTYMUBIIUX C ITHIICH.
JIst yBeTMueHUs MOBEPXHOCTH KUIIEYHUKA B HEM MOTYT OBIThH CIIETIbIE BBI-
POCTHI — MUIIOPUIECKHE TIPUIATKH.

Ha rpanune cpeanero u 3aJHero OTAENIOB KUIIEYHUKA B HErO BIAJAIOT
oT 2 1o 150 ManbImUrueBbIX COCYIIOB; 3TH COCYIbI KTOJEPMAIILHOTO HPO-
HCXOXKJCHUA. 3aJ(Hss KHUIIKA MOXKET ObITh nu()(epeHIMPOBaHA HA TOHKYIO,
TOJICTYIO U NMPSMYIO KUIIKH. B cTeHKax mpsiMON KHUILKH PaCIONIOKEHbI PEK-
TaJBHBIC JKEJIE3bl, BBHIOJIHSIONUE (YHKIUN BCACHIBAHHS BOIBI U3 IKCKpE-
MEHTOB MEpe BEIXOJOM UX U3 aHAJIbHOTO OTBEPCTHUSI.

Kposenocnas cucmema nezamkuyTas. 'emonnmpa, cBOOOTHO UPKYITH-
pyroias B IMOJOCTH TeJia, OMbIBaeT Bce opranbl. Cepie pacroyiokeHO Ha
CIMIMHHOW CTOPOHE Tela U MUMEET BUJ MYCKYJHUCTOH MHOTOKAMEPHOU TpPY-
00YKH, 3aMKHYTON Ha OJTHOM KOHIIE.

Opeanbt Ovixanus B OCHOBHOM TIPEACTABJICHBI TIYOOKUMHU BIIIYH-
BaHHUSMH TTOKPOBOB — TpaxesMH, B KOTOPbIE BO3AYX ITOCTYIIAET Yepe3 CIie-
UallbHBIC OTBEPCTHS O OOKaM Tella — ABIXaiblia, WiIH cTUTMBI. OOBIYHO
YHCIIO JAbIXaJEl KOJIeOIeTCs OT OJHOM 10 ACCATH map.

JIMYMHKY HEKOTOPHIX HACCKOMBIX, KHBYIIUX B BOJC (CTPEKO3bI, TIOACH-
KH), IBIIIAT TPaxXCHHBIMH jKaOpamu, MPEJCTABISIOIIUMHI COOON BBIPOCTHI
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OpIOIIKa C CeThIO TPaxeW; y 9acTH JINYMHOK, )KUBYIIIUX B BOJE, MOTYT OBITh
XaOphbl, He UMeloIue Tpaxed. B aToM ciyyae ra3o00MeH NMPOMCXOIUT Ye-
pe3 MOKPOBEI Kaop.

Opeanamu evloenenusi Cily>kaT MaJIBIIMTHEBBl COCYIbI, TPAHCIIOPTHPY-
IOIIHE B 33JHIOI0 KHIITKY B OCHOBHOM KPHCTAJUIBl MOYEBOH KHCIIOTHI.

Opeanvl pazmuodcenusi. HacekoMble pa3zaenbHONONBIE, M YacTO Y HUX
XOPOIIIO BBIPAKEH IMOJIOBON MuUMOp(H3M (10 OKpacke, AOMOTHHUTEIEHBIM
BEIPOCTaM, HATMIHIO KPBIIHEB U T. 1.).

Pazeumue nacexomvix. OHTOTeHE3 (MHIWBHUIYaITHLHOE Pa3BHTHE) HAce-
KOMBIX CKJIQJIbIBACTCS M3 SMOPHUOHAILHOTO U MOCTIMOPUOHAIBEHOTO Pa3BU-
TUsl. DMOPUOHATBHBIA NEPUO]] HAYMHACTCS IOCIE OIUIOOTBOPCHUS sHIIC-
KIIETKH CIIEPMOTO30HI0OM. Sliflla HACEKOMBIX YPE3BBIYAHO Pa3HOOOpa3HBI
1o ¢opme, koTopas 3auacTyro 00ycIOBIEHa CPEOil, B KOTOPOIl OHU pa3BH-
BaroTcs. HacekoMble OTKIIAIBIBAIOT siflia TpynamMu (KOJOPAJICKHIA KYK) U
noouHOYKe. Kinaaku siui MOTYT OBITh OTKPBITHIMH (OCJITHKA) U 3aKPBITHI-
MU (capaH4yoBbic). HekoTOphIe HACEKOMBIC OTKIIAABIBAIOT Sl B SHIICBBIC
KarcyJibl — 00TEKH (TapakaHbl).

B mepmox mocT>MOpPHOHANBHOTO Pa3BUTHS YBEIMYMBAIOTCS Macca M
pa3Mepsl HaCEKOMOTO, YTO COIPOBOKAAETCS IOCIEAOBATEILHBIMI JTMHBKA-
MH U MPOXOXKJICHHEM KaYeCTBEHHO pa3iuyHbIX (a3. Yucio JMHEK Koyieod-
netcst ot 3—4 mo 30, HO B cpegHeM cocTaBisieT 5—6. [IpoMexyTOK MeXIy
IByMS TIOCIIEIOBATEIHHBIME JINHPKAMH HA3bIBACTCS CTaJneH, a COCTOSHHE
Pa3BUTHSI — BO3PACTOM.

3anporpaMMHpPOBaHHOE W3MEHEHHE B MOP(OIOTHH PAa3BUTHSA OT JTUINH-
KA JI0 B3pOCJOr0 HACEKOMOTO HOCAT Ha3BaHHE «MeTamopdos». Y Bcex
HACEKOMBIX (KpOME HH3IIMX OCCKPBUIBIX (POPM), JOCTUTIIUX B3POCIOrO
COCTOSIHUS, POCT ¥ JIMHBKH MPEKPAIIAIOTCSL.

BrIesIoT TpH OCHOBHBIX THIIA ITOCTAMOPHOHAIBFHOTO Pa3BUTHA Hace-
KOMBIX: TpsMOE pa3BuTHe 0e3 Meramop(o3a, pa3BUTHE C HEMOJHBIM Ipe-
BpaIllcHHEM U Pa3BUTHE C MMOJHBIM IPEBPALICHUECM.

[Ipssmoe pasputne (ameTamop03) TPOUCXOAWT JHINb Y TIEPBHU-
HOOECKPBUIBIX HACEKOMBIX (IBYXBOCTKH, WYCIIYHHUIBI, KOJUIEMOOJIBI).
[pu npsiMoM pa3BUTUU W3 SAHIA BHIXOIUT JIMYMHKA, BHEIIHE MOXOXas Ha
B3pOCIIOE HACEKOMOE, HO MEHBIIHMX pPa3MEepoB, C APYTHMH IMPOHOPIHIMHU
Telna W HEAOPA3BUTHIMH ITOJIOBBIMH OpraHaMH. Y HACEKOMBIX C HPSIMBIM
Pa3BUTHEM JIMHBKHU MPOJIOIHKAIOTCS H Y B3POCIBIX OCOOCH.

HenonHoe npeBpaiienne (reMuMeTamopdo3) 4acTo Ha3bIBAIOT Pa3BUTHEM
¢ TocTeneHHbIM MeTamopgo3oM. Takoe pa3BUTHE XapaKTEPHO TSI MHOTHX
KPBUIATBIX HACEKOMBIX (TapaKaHbl, MPSIMOKPBUIBIC, [TUKAbI, KJIOMBI U JIp.).
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[Ipu memomHOM MeTamopdo3e U3 SiIla BBIXOAUT JINYWHKA, BHEIIHE ITOXO-
Kasi Ha B3pOCJIOE HACEKOMOE, HO MEHBIICH BEIHMYMHBI, C 3a4aTOYHBIMU
KPBUIbSIMA U HEPA3BUTHIMH IOJIOBBIMU OpraHaMu. Takue JIMYMHKA HOCST
Ha3BaHUe «HUMOBD». [1o Mepe pa3BuTHsI HUM(BI HECKOJILKO pa3 JHHSIOT, U
C KaXJI0H IMHBKOH KPBUIbS Y HUX yBenuumBaroTcs. Humda crapimero Bo3-
pacrta mociueIHuM pa3 JTUHSET, ¥ U3 Hee BBIXOJUT KPBLIATOE B3POCIIOE HACE-
KOMOE — UMaro.

PasBuTHE ¢ MOJHBEIM TIpeBpaieHreM (TosioMeTamopd03) IPOTEKaET Mo
CIEIyIOUICH cXeMe: S0 — JIMYMHKA — KYKOJIKA — UMaro. Takoe pa3BuUTHE
CBOWMCTBEHHO KYKaM, IEPCHOHYATOKPBUIBIM, JABYKPBUIBIM, pyYCHHHUKAM W
CeTYATOKPBUIBIM.

Oxonoeus Hacexomwix. OCHOBHAsI Macca HACEKOMBIX OOWTaeT Ha CyIie,
3acensis pa3HoOOpa3Hble MecTa oOuTaHus. MHOTHE BEIyT MOA3EMHBIH 00-
pa3 XW3HH, ITUTAsICh IOA3EMHBIMH YacTSAMH PACTEHHUH, THUIOIMIUMHU OCTaT-
KaM{ W TIOYBEHHBIMH JXUBOTHBIMH. MHOTO HaCEKOMBIX 3aCENAIOT JIECHYIO
MOJICTHIIKY U TPABSHOM MOKPOB, TJI¢ HAXOMAT MUINY U yoexuma. Oourare-
TN KyCTapHHUKOB W NIEPEBHEB IOENAIOT JIHCTBY, MMOOETH, ceMeHa M IUIOJEI,
TPBIBYT IPEBECHHY WM MHUTAIOTCS COKOM pacTeHuil. MHOTHe HaceKoMBbIe
JUTHTEIEHOE BPEMsI HAXOJSATCS B MOJIETE, MOABIMAsICh C BO3AYIIHBIMU MTOTO-
KaMU Ha 3HAYUTEIbHBIC BHICOTHI. BOJHBIC HACEKOMEBIC TIPEAMIOYUTAIOT CTOSI-
Yre BOJOEMBI W MEUIEHHO TEKYIIHEe PeKH, TOTAa KaK B COJCHBIX BOJAX HX
IIOYTH HET.

Ilo BPEMCHH AKTHBHOCTU HACCKOMBIX IMOJApa3AcIsA0OT Ha JHCBHBIX, CYy-
MEpeUyHBIX W HOYHBIX. Hacekomple He CIIOCOOHBI MOANEPKUBATH ITOCTOSH-
HYI TEMIIEpaTypy Tesa, MO3TOMYy Hambojee pa3HOOOpa3Ha M MHOTOYHC-
JeHHa (ayHa TPOIMYECKHX CTpaH. DHTOMo(dayHa 30H yMEPEHHOro M XO-
JIOJHOTO KJIMMaTa 3HAYUTENFHO OeIHee, W TIOYTH BCE HACEKOMBIC 3THX 30H
BIIQJAOT B UTHTEIBHYIO 3UMHIOIO CIITUKY. [laske B TEIIoe BpeMs Toj1a K-
MAaTHYCCKUEC U MOTOAHBIC YCJIOBHA OKAa3bIBAIOT OI'POMHOC BJIMAHHUC Ha KU3-
HE/ICATEIIEHOCTh HACEKOMBIX.

EcTecTBeHHO, YTO MOTOIHBIC YCIOBHUS SBISIOTCS ONHUM W3 TJIABHBIX
(baKTOpOB, BJIMAIOMINX HAa YHUCIICHHOCTh HACEKOMBIX B pPa3HBIC I'OJbI, U 3TO
BaXHO YYHTHIBATH NPU OpTaHU3alMH OOPHOBI C BPEIHBIMH HACCKOMBIMH.
KonebaHns 9MCICHHOCTH HACCKOMBIX OOYCJIOBIMBAIOTCS TAKKe HATHINEM
3aIracoB MUIIH, CCTCCTBEHHBIX BparoB 1 MUrpaliuaMu KMBOTHBIX.

B 3aBHCHMOCTH OT YHCJICHHOCTH HACEKOMOTO 00J1acTh €ro pacmpocTpa-
HEHMsI MOXET OBITh pa3/eiicHa Ha 30HbI: 30HA MMOCTOSIHHOTO OOMIINS JaHHO-
IO BUaa ()IeﬂTeJ'IBHOCTB BpeﬂHTeHeﬁ IIOCTOsIHHA U aKTI/IBHa); 30HAa IIOCTOSH-
HOTO OOWTaHUs, HO C MEPUOJUYECKHM OOWIHeM BUAa B OJarompusTHBIC
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rofp! (OesITeTbHOCTh BPEOUTENICH MO TOlaM BBIpaXXCHA B pPa3HOW CTEICHH);
30Ha C PEIKOW BCTPEYaEMOCTHIO BHIA (BPEJOHOCHOCTh MOXKET OBITH B BUJIC
BCIIBIIICK YUCIICHHOCTH B HEKOTOPBIC TOJBI); 30HA, TNIe JaHHBIA BUJ HaCe-
KOMOTO HE BCTPEUACTCSI, XOTS MOXKET MOSBIATHCS B PE3YJIbTATC MUTPAIIMU B
T'OJIbl MACCOBOTO Pa3MHOXCHHUS B IPYTHX 30HAX.

ITo o0pa3y KM3HH HACCKOMBIC MOTYT OBITh OTHECEHBI K CIICAYIOIIMM
TpyMIaM: CBOOOIHOKUBYIIUE BHUIBI, KOTOPHIC MUTAKOTCS PACTCHUAMHU, HKH-
BOTHBIMH, TPYIIaMH, THHUIOIIAMH OCTaTKaMH W T. II.; MAPa3UTHl PaCTCHHU:
9KTOIAPA3HUTHI, OOUTAIOUINE HA TIOBEPXHOCTH PACTCHHIA M MHUTAIOIIMECS HX
cokaMH (TJIH, YepBELlbl); SHJONAPA3UTHI, )KUBYIIHUE B PACTCHUAX U MUTAIO-
ecs UX TKaHAMHU (JIMYMHKH KOPOEIOB U JIPOBOCEKOB); MAPA3HUTHI KHUBOT-
HBIX: DKTOMApPAa3WTHl (BIIM, OJOXH, ITyXOEIbl); IHIOMAPA3UTHl (JIMYWHKA
KEJTYJOYHBIX U KOXKHBIX OBO/I0B, HA€3/THUKOB, ﬂﬁﬂeeﬂOB).

[To xapakTepy muTaHHs HACEKOMBIE MOTYT OBITH OTHECEHBI K CIEIyIO-
muM THIaM: Gurodarn — pacTUTENHHOSIHBIC BUIBI (COKH PACTCHHM, JIH-
CThS M TO0OEru, ceMeHa, IJIOAbI, KOPHHU, KOPHEIUIOAB! U T. I1.); 300¢aru —
MMUTAIOTCS KUBOTHON MUINEH; KOmpodaru — MATAOTCS HABO30OM M IKCKpe-
MEHTaMHU XHBOTHBIX; HEKpo(darn — MuTaroTcs Tpymamu; carnpodaru — mi-
TAaKTCS THUIOUIMMHU OCTaTKaMH paCTeHHﬁ; HaHTO(i)aFI/I — BCCSJHBIC HACCKO-
MBIC.

HacexoMbie XapaKkTepH3yIOTCs CIIOKHON HEpBHOU JIesTeIbHOCTRIO. B oc-
HOBC UX MOBEACHUA JIC)KAT NHCTUHKTBI — COBOKYITHOCTh COBEPIICHHBIX 663-
YCIOBHBIX peiekcoB (peakiMy OpraHu3Ma Ha pa3pakUTEeNH, MOCTYIaro-
e W3 BHEIIHEH CPEeIbl; 3TH PEaKIHH CIOKWINCH B TCICHHUE JUTUTEIEHOTO
BPEMCHHU U CTAJIM BPOXKACHHBIMU — HaCIIe)ICTBeHHI)IMI/I). YacTo MHCTUHKTHI
OTJIMYAIOTCS CIOKHOCTHIO, @ MHOTHE M3 HUX 0 CHX IIOP OCTAIOTCs 3araj-
KOl ans 4emoBeka. Hampumep, mecdyaHas oca amMMO(UIIa BBEIKAPMIIHBACT
CBOWX JIMYMHOK I'yCEHHIIaMU 0a004YeK, KOTOPHIX Oca HE YOWBAeT, a mapaiiu-
3yer. [lapann3oBaHHYIO I'yCEHHIly OCa 3aTACKUBAET B HOPKY M OTKJIabIBACT
B Hee CBOC SiI0. Belmemias TMIMHKA MATACTCS )KUBBIMH TKaHSAMH Iapa-
JTU30BAHHOW T'YCCHHUIIBL.

Hawnbonee ci10HBI HHCTUHKTHI y OOIIECTBEHHBIX HACEKOMBIX (MYpPaBbH,
TEPMHUTHI, IMYENbl). B WX KONOHHAX KaXAas TPYIa HACCKOMBEIX (MaTka,
TPYTHH U pabodue IMYEIbl) BBHITIOIHIECT CBOU OOS3aHHOCTH, KOTOPBIC MOTYT
MEHSATHCS C BO3PACTOM HACEKOMBIX.

Xosaticmeennoe 3HaueHue HACEKOMBIX. 3HAUCHNE HACEKOMBIX B IIPUPOJIE
1 XO35UCTBEHHOM NEATEeNbHOCTH 4YelIoBeKa TPyIHO mnepeoueHuTs. llectu-
HOTHUE — CaMblii MHOTOYHCIICHHBIA U Pa3HOOOPA3HBII HAKIACC HA TUIAHETE.
Ocobast poJib MPUHAJIC)KUT HACCKOMBIM Ha CYIIIC, TAK KaK OHH SIBIITIOTCS B
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OCHOBHOM ee obuTaresiMu. HacekoMble aKTHBHO yYacTBYIOT B KPYTOBOPO-
TaX OMOTEHHBIX JJIEMEHTOB, IIOTOMY YTO CPEOU HUX €CTh U KOHCYMEHTHI
nepBoro mopsiaka — GpuTodaru, ¥ KOHCYMEHTBI BTOPOTO U TPETHErO MOPSi-
KOB — XUIIHUKU M MAPa3uThl, © PEIYLECHTHl — Pa3pyIIUTEIH OPraHHYCCKIX
OCTaTKOB. XWIIHBIE HACEKOMBIC YHHUYTOXKAIOT MHOXKECTBO BpeAHTENEH
CCNIbCKOXO3SMCTBCHHBIX U JUKOPACTYIIMX pacTeHwit. Hacexombie-
canpodaru SBISIOTCS YYaCTHHKaMU TOYBOOOPA30BATEIILHOTO MpoIiecca.

HacexoMbie cIOCOOHBI MUTATHCS MPAKTUYECKH JIFOOBIM OPTaHHYECKUM
MaTepHualioM, KOTOPBIA BCTPEUYACTCs HA HAIICH IUIAaHEeTe, HO OJJHOBPEMEHHO
OHH SIBJISIFOTCS THIICH IS IPEICTABUTENCH APYTHX TPYII KUBOTHBIX: aM-
GbuomMiA, penTuiIuii, NTUIl U MIIEKONUTAoMuX. Jlaxke 3epHOSIHBIC TTHIIHI
CBOE TIOTOMCTBO BBIKAPMJIMBAIOT B OCHOBHOM HAaceKOMBIMH. Bemnmka posb
HACEKOMBIX B OIBUICHHU MHOTHX KYJIbTYPHBIX H JUKOPACTYIIUX PACTCHHIA.
HacexoMbie HCIIONB3YIOTCA 7SI TOTYYCHUS MPOAYKTOB MUTAHUS (ITYEINbI),
CBIPBS (TYTOBBIM HIETKOMPSA), JICKAPCTBEHHBIX IPENapaToB, a TaKkXkKe IS
00OpBOBI C BpPEIHBIMHU MPEICTABUTEISIMA CBOEro Kiacca (3HTOMO(aru) u
pacTeHUIMH-COpHsIKaMu (puTodaru). ['yceHHUI] TyTOBOTO MIENKOIIPSAAA pa3-
BOJAT B CHEUHAIBHBIX XO3SHCTBAX, TI€ U3 KOKOHOB 3TOH 0a00YKHM Mpomn3-
BOJIAT €CTCCTBEHHBIC MICIKOBBIC TKaHu. [[lupokoe pacripocTpaHeHHE MOITy-
YaeT pa3BelICHHE HACCKOMBIX HEKTapo(aroB Ui OMBUICHUS PACTCHUH (IT4e-
JBI-IACTOPE3BI, IIMENH, IYeNb-OCMHU M 1p.). HacekomsIx-campodaros
KYJIbTUBUPYIOT Ui MEPEepadOTKA OPraHUYECKUX OTXOJOB, B TOM YHCIIC
HABO3a, B IIEJISX MMOJNYYCHHS IIEHHOTO OPTraHWYECKOTrOo ymoOpeHus (KOMITO-
cTa) u OEIKOBOTO KOpMa JUIA )KUBOTHBIX. Pa3BOAAT HACEKOMBIX U B KOPMO-
BBIX LEJSAX (CapaHYOBbIC, CBEPUKOBBIC, JIMYMHKA MyX U Jp.). Tak, moToM-
CTBO TOJIKO OJIHOW Mapbl HABO3HBIX MYX 3a CE30H MOXKET JaTh OHMoMaccy B
coTHH TOHH. OJIHa caMKa KOMHATHOM MyXH MOXeT mpou3Bectd 10 200 sy
u Oonee.

Bonpmioe 4ncio BUIOB HACEKOMBIX SIBISIOTCS BPCAMTEIISIMU JICCHBIX
HaCaX/IEHUMH, CEIbCKOXO3SIMCTBEHHBIX PACTEHUH, 3aM1aCOB ChIPhS M MPOAYK-
TOB, MApa3uTaMH >KUBOTHBIX M 4eloBeka. OXHM BPEIUTETH YHHYTOXKAIOT
KYJBTYpPHBIC PACTCHHS M CHIDKAIOT MX YPOKANHOCTD, PYTHe HAHOCAT BPE.
XJeOHBIM U pypa’kHBIM 3armacaM. Hacekomble-apa3uThl CHIKAIOT MPOTYK-
TUBHOCTB CEITbCKOXO3SICTBEHHBIX JKUBOTHBIX, BBI3BIBAIOT TSDKEIBIE 3a0071e-
BaHus. KpoBococyiie HaceKOMbIE MOTYT OBITh EPEHOCUYMKAMHU TAKHUX 3a-
OoyieBaHUil, Kak OCmICHCTBO, SHIEdamuT, Tyasipemus u Ap. Ecte cpemu
HAaCEKOMBIX M NMPOMEXKYTOUHEIE X03si€Ba MapazuTudeckux depseil. C Bpea-
HBIMH BUJIaMU HACEKOMBIX YEJIOBEK BEJCT MOCTOSHHYIO O00prOy. Hapsimy c
MEXaHUYCCKUMU, XUMHUUCCKUMH M arpoOTeXHUYECKUMH METOIaMH BCE IUPE
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HCIIONB3YIOTCSI OMOJIOTHYECKHE METOJbl, TaK KaK OHM Oe30macHbl JUisi
oKpyxaromiei cpepl. [IpuMeHsoT B Ononorudeckoit 6oproe 3HTOMO(DAaros,
MATOrCHHBIC OPTaHU3MBI, UCIIONB3YIOT M IeHeTHYCCKHe MeTO bl Haes3muu-
KM, SUIeepl U APYTUE MEePEIOHYATOKPBUIBIC OTKIAIBIBAIOT SHIAa B TEJIO
BPEHBIX HACEKOMBIX HJIM UX SIHIa, YTO IPUBOAUT K MMOCIIH BPEIUTEICH.

KoHTpobHBIE BONPOCHI

1. OOmiast XxapaKTepUCTUKA HACCKOMBIX.

2. BHelHee CTpOCHUE W MTOKPOBBI HACEKOMBIX.

3. CtpocHre NHIICBAPUTEILHON, KPOBCHOCHON M IBIXaTCIBHON CHCTEM
HACEKOMBIX.

4. CtpoeHHE HEPBHOM, BBIICIUTEIIEHOW CUCTEM U OPIaHOB YYBCTB Hace-
KOMBIX.

5. CTpoeHHe TIOJIOBOM CUCTEMBI U pa3BUTHE HACEKOMBIX.

6. 3HaUCHUEC HACCKOMBIX B MPUPOJIC W KHU3HH YETIOBCKA.

7. CucreMaTHKa HACEKOMBIX.

8. XapakrepucTHKa OCHOBHBIX OTPSJIOB HACCKOMBIX.

2.7. Tun Moamocku (Mollusca)
O0mas xapaKkTepuCcTHKA

MOJITIOCKH, WITH MATKOTEJNbIE, — BTOPUIHOIIOJIOCTHBIE YKHBOTHBIE C He-
CErMEHTHPOBAHHBIM TEJIOM, B OOJBIIWHCTBE CIydacB 3aKIIOUYCHHBIM B pa-
koBuHy. M3BecTHO Ooiyice 113 ThIC. BHIOB MOJUTIOCKOB, KHBYIIUX B MOp-
CKHX W MPECHBIX BOJAX, a TaK)Ke Ha cyIIe. BOIbIIMHCTBO BOIHBIX MOJLTIOC-
KOB — oOuWTaTenu IHA. DTO JKMBOTHBIC, BENYIIHE HAdago OT KOJbYATHIX
yepeil. Tero MOJUTIOCKOB COCTOUT U3 TPEX OTAENOB: TOJIOBBI, TYJIOBHILA U
Horu. BaxkHeriel uX 0COOCHHOCTBIO SIBJISCTCS HAJTUYHEC MAHTHU — CKJIAIKU
KOYH, CBEIIMBAIOIICHCS CO CIMHBI, C Pa3HOOOPa3HBIMU ¥ MHOTOYHCIICHHBI-
MU KeJe3aMH, KOTOPBIC BBIPAOATHIBAIOT CEKPETHI, UCIIOIB3YEMbIC MPH IO-
CTPOCHUU PAKOBHHBL. MEXIy TEJIOM M MaHTHCH 00pa3yercs MaHTHIHAs
TI0JIOCTh, B KOTOPOU PAaCIOJIOKEHBI KaOphl (WM JIETKUE — Y CYXOITYTHBIX
(hopM) U HEKOTOpPBIC OpraHbl YYBCTB. MOJUTIOCKH MMEIOT TOHKHE U MSTKUE
MTOKPOBBI, OOTATHIC CIM3UCTHIMU JKEIC3aMHU.

Tun MoOJUTFOCKH BKJIFOYAET HECKOJIBKO KJIACCOB, U3 KOTOPBIX Hamboliee
pacnpocTpaHeHbl M MPEICTaBISIIOT MHTEpeC Tpu Kiacca: [[BycTBopuarbie
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moutiocku (Bivalvia), Bproxonorue mommocku (Gastropoda) u I'osmoBoHO-
rue mointrocku (Cephalopoda), oTHocsmuecs Kk MoATUITY PakoBHHHBIE
(Conchifera).

CucremMaTuka

Tun Mosmmocku (Mollusca).
Krnacc bproxonorue mosmtrocku (Gastropoda).
IMoaxnacc Ilepenuexadepusie (Prosobranchia).
Otpsin Mesoractpononst (Mesogastropoda).
Bubr: xuBopoka o6sikHoBeHHas (Viviparus viviparus);
outuaus anun (Bithynia leachi);
outnHus urynansiesas (Bithynia tentaculata).
[Moaxmacc Jlerounsie (Pulmonata).
Ortpsn Cunstuernaseie (Basommatophora).
Bunsl: mpynoBuk oobikHOBeHHBIH (Lymnaea stagnalis);
npynosuk Masiii (Galba truncatula);
katyiuka porosas (Planorbarius corneus).
Otpsin Crebenbuarornasbie (Stylommatophora).
Bunsl: ynutka Bunorpaasas (Helix pomatia);
sHTapka (Succunea putris);
cnuzenb noneBoit (Deroceras agreste).
Kiacc [IBycrBopuarsie Mosuttocku (Bivalvia).
Hanorpsin Hacrosimue miactunuatoxadepusie (Autobranchia).
Otpsx Yaunoruasr (Unionida).
Bunsr: 6e33y0ka (Anodonta cygnea);
nepiosuna (Unio pictorum).
Otpsn Mutmanst (Mytilida).
Buast: munust cbenoouas (Mytilus edulis);
ycrpuia yepaomopckas (Ostrea taurica);
npeiiccena (Dreissena polymorpha).
Ortpsia [Mexkrununs (Pectinida).
Bun rpe6eniok yepnomopckuii (Flexopecten ponticus).
Kiacc T'omoBonorue momuttocku (Cephalopoda).
Otpsin Kanemapst (Teuthida).
Bun kanemap tuxookeanckuii (Todarodes pacificus).
Otpsn Ocemunoru (Octopoda).
Bun ocemuHOT 00bIKHOBeHHBIH (OCtopus vulgaris).
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Kuaacc Bproxonorue moJutiockn (Gastropoda)
O0mas xapaKkTepUCTHKA

Y OpIOXOHOTHX MOJUTIOCKOB, FIJIM YJIIMTOK, HOTA UMEET IIHPOKYIO ITOIOMI-
BY; TaKasl HOTa MCIOJIb3YETCs 3TUMHU MOJUTFOCKaMU JUts no3anus. [Tpu Hamu-
YHU PAaKOBUHBI TOCIICHSS CIUPATBHO 3aBUTA, YTO MPHUIACT TEIY MOJLTIOCKA
acUMMeTpH4HyIo ¢opMmy. ['00Ba MMeeT ogHy-/BE Haphl IIyHaiel, y MHO-
THX XOPOIIO Pa3BUTHI ria3a. [pIaT OproXOHOTHE MOJUTFOCKHY XKa0paMu Ui
nerkuMu. [IepBUYHO OPIOXOHOTHE MOJUTFOCKH — OOMTATEIM MOPS, HO HEKO-
TOpBIE U3 HUX B MPOIECCE IBOIIOIIH ITPUCIIOCOOMIHCH K KU3HHU B IIPECHBIX
BOJIOEMax W Ha cymie. VIMEIOTCS MPEeCHOBOTHBIE MOJUTIOCKH (TIPYIOBHKH,
KaTYIIIKK), KOTOPBIC BTOPHUYHO MEPEIUTH K BOAHOMY 00pa3y KH3HH: KUBS B
BOJIe, OHH JIBIIIAT KHUCJIOPOAOM BO3ayxa. HeMHOTHE M3 HHX BEIyT Mapasu-
THUYECKHH 00pa3 XKM3HU. Pa3Mephl yIMTOK BapbUPYIOT OT HECKOJIBKUX M-
JIUMETPOB JI0 HECKOJIbKMX JECSTKOB CAHTHMETPOB. DTO CaMblii MHOT'OYHC-
JICHHBI W Pa3HOOOpa3HBIN KiTacc MOJUTIOCKOB. M3BecTHO Gosee 90 TrIC. BU-
OB OPIOXOHOTHX MOJUTIOCKOB, MUTAIONIUXCS THHIOIAMH OCTaTKaMH, pac-
TUTEJIbHOW M KUBOTHOM nuIieil. MHOTMe U3 HUX BPEAUTENHN PacTEeHUM, He-
KOTOPBIC SIBJISFOTCS MPOMEKYTOYHBIMHU X03€BaMHU MApa3sUTHUCCKUX IUIOC-
KHX 4epBe.

Mopdponozuueckuit 0630p. Knacc 6proXoOHOTHX MOJUTFOCKOB JICIUTCS Ha
Tpu mnoxakiacca: Ilepennexabepusie (Prosobranchia), 3amnexabepHbie
(Opisthobranchia) u Jlerounsie (Pulmonata).

Opeanvl nuwesapenus. BpIoXoOHOTHE MOJUTIOCKU MHUTAIOTCS PacTHTEIb-
HOW THIINCH, AETPUTOM WU SIBISIOTCS XHUIIHHUKaMH. POTOBOE OTBepcTHE
PAacIIoNoKeHO Ha HIKHEH CTOPOHE TOJIOBEI M BEJET B INIOTKY, KOTOpast UMe-
€T POrOBBIE YENIOCTH U MYCKYJIMCTHIM BaJIMK — SI3bIK C TEPKOM (pamyIok),
UMCIOIIEH BHJ| IUTACTUHKHU ¢ MeikuMu 3yOumkamu (puc. 28). C ee momo-
IIHI0 MOJUTIOCK OTJEIISIET YacTHIIHI UMK WK cyocTparta. B rimoTky Bmaga-
IOT MPOTOKM CIIOHHBIX XKele3. Y HEKOTOPBIX XHUIIHBIX ()OpM B CIIOHE CO-
JIEPKUTCS CepPHAsT KUCIIOTA, C MOMOIIBI0 KOTOPOI MOJUTIOCKHA PACTBOPSIIOT
PAKOBHHBI WJIH TTAHIIUPH CBOUX JKEPTB — APYTUX MOJIIIOCKOB M HTIIOKOKHUX.
W3 rmoTky mHIIa momasaeT B MUMIEBOA M 3aTeM B JKEITYIOK, B KOTOPHIH OT-
KPBIBAIOTCS MPOTOKU TeucHH. 3 jkenyjaka MuiieBas Macca IOCTyHaeT B
KHIICYHKK: CHAYajia B CPEHIO0 M 3aTEM B 33 THIOI0 KUIIIKY.

Opeanvl Ovixanusi — adpbl 1 Jerkue. Kadpamu JpIaT Bce MOPCKHE U
9acTh NPECHOBOIHBIX BHIOB. HazeMHBIE 1 BTOPUYHOBOIHBIC (BBIHYXKICHBI
MIEPUOTNIECKH MOJHUMATRCSI M HAOWPaTh BO3AYX B JIETKOE) OTHOCATCS K
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JITOYHBIM MOJUTIOCKaM. JIErkue MOJUTIOCKOB — 3TO BHIOM3MEHECHHAas MaH-
TUHHAS I10JIOCTh, CTCHKH KOTOpOﬁ MNPOHU3aHbl CCTbIO KPOBCHOCHLIX COCY-
JOB. BO3Z[yX NOCTyIacT B JIETKOC 4€pe3 ocoboe AbIXAJIbIIC, KOTOPOC IIpU
MOTPYKECHUU MOJUIFOCKAa B BOAY 3aKpPbIBACTCA. YV MOJUIIOCKOB MUMEETCSA U
KOXXHOC€ JbIXaHHC.

Puc. 28. BuHorpanHas yIuTKa: @ — BHCIIHUIN BUM; 6 — BHYTPEHHEE CTPOCHUE:
1 — A3BIK ¢ TEPKOW; 2 — MIOTKA; 3 — MULIEBOA; 4 — XKEMyI0K; 5 — KPOBEHOCHBIE COCY b
B JIeTKOM; 6 — cepte; 7 — sitnieBo; 8 — kumeynuk; 9 — meuens; 10 — aHanbHOE OTBEPCTHE;
11 - sepBHas cuctema

Kposenocnas cucmema HezaMKHyTas; ee 00pa3yloT cepile, Haxosle-
ecsl B OKOJIOCEP/ICYHOM CyMKe, COCYbI U JIaKyHbI. KpoBb 0OBIYHO OecIBeT-
Ha U COAEPXKHUT aMeOonuThl. B OKOJIOCEpIEUHYI0 CYMKY OTKpBIBAIOTCS BO-
POHKH ABYX IOYEK; MOYCTOYHUKH BBIBOAST MOYY B MAaHTHHHYIO IIOJOCTb
cOOKY OT aHAJIbHOTO OTBEPCTHS.

Opeanvl pasmnodicenus. BOTBIIMHCTBO MOPCKUX OPIOXOHOTHUX MOJUTIOC-
KOB pa3/eJIbHOMOIBIE, @ HA3eMHBIE 1 MHOTHE IIPECHOBOAHBIE — repMadpo-
mutel. [lomoBeie sxene3sl HemapHble. OIIONOTBOPEHUE SHIIEKIETOK OCY-
LIECTBISIETCSl B MATEPUHCKOM OpraHusMe. Y repMadpoauToB I10JIOBasi CH-
cTeMa yCTpOE€Ha CJI0XHO. Tak, y BUHOTPaJIHON YJINTKH UMeeTcs TepMadpo-
JIUTHasl XKejie3a, BbpabaThIBarollas SHLIEKICTKH U criepMuH. CriapuBaHue
CBOJMTCSI K OOMEHY criepMoi (110100HO TOK/IEBBIM YEpPBsM), KOTOpast Io-
CTyHaeT B CeMsIpPUEMHHKH Ipyrod ocobu. [lostomy omnomorBopeHue y
HHUX BCerza mepekpecTHoe. Pa3BuThe mpoTekaeT 0e3 craguu JHMYMHKH
(mpsimoe) wim ¢ MeTaMopdo30M, peke HaOI0JaeTCs )KHBOPOKICHNUE.
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BproxoHorHe MOJUTIOCKH YYacTBYIOT B KPYTOBOpPOTE BEIIECTB B BOJOE-
Max W Ha Cylle, moTpeOisisi OpraHudecKrue OCTAaTKU W IepepadaThIBas HX.
MHorre MOJUTIOCKH CITy’KaT KOPMOM JUIsS BOJHBIX MMO3BOHOYHBIX. MoOpckue
TpyOa4yu SIBJISIFOTCS MCTOYHHMKOM YEPHOTO M PO30BOrO JKEMYYra, BBICOKO
LEHSIIETOCS. HA MEPOBOM PBIHKE.

MHOTOYHCICHHBIC MHOTOSITHBIC CIM3HH HAHOCST BPEJ PA3JIUMYHBIM Pac-
TEHUSIM, TOeast JIUCThs, SATOABI U KIyOHH. Telro cnu3HeW BBITSHYTO W JIH-
IICHO PaKOBHHBEL. Y HEKOTOPBIX BHIOB ITOJ KOXKEH MMEIOTCS €€ OCTATKH.
Oco0blii yiiepd HAHOCST MOJCBBIM M KOPMOBBIM KYJIbTYPaM IOJECBOH CIIH-
3CHb, KPYIHBIA OKaWMJICHHBINA CITU3¢Hb U Jp. OOBIYHO 3TO HOYHBIC YKHBOT-
HBIC, THEM TIpsaymurecs B YKpeITHsaX. Ciam3au repmadponuTsl. [emator 3a
JIETHUH TIEpUOJ HECKOIBKO KIamoK mo 9-50 suir B Kaxmoi. 3UMyOT Ha
CTaJIuy siina u B3pociioit ocoou. [IpogoIKUTEIBHOCTE KHU3HH CITH3HEH — JI0
3 ner.

HazemHBIe M TIPEeCHOBOAHBIE OPIOXOHOTHE MOJUTIOCKH SIBIISIOTCS IIPO-
MEXKYTOYHBIMH X03S€BaMU IUIOCKHX Mapa3UTUYCCKUX YCPBEH — COCABIIH-
KOB. D10 Manblii npynosuk (Lymnaea truncatula), oObIKHOBEHHBIH TPy 10-
BUK (Lymnaea stagnalis), outuaus (Bithynia leachi), xemmenna (Helicella
candidula) u mp. Pomp 3THX OpPIOXOHOTMX MOJUTIOCKOB BEChbMa BEIHKa B
pacpOCTPpaHCHUU TEIBMUHTHBIX 3a00JIEBaHUM, TaK KaK 3TH MITKOTEIbIC
BeChbMa MHOTOYHCIICHHBI B mpupoze. IIpu sTom Oosree MONOBHHBI U3 HHUX
MOTYT OBITh MOPaKCHBI JIMYMHKaMU (pacumos. MOJUTIOCKH CITy:KaT KOCBECH-
HBIM UHJIUKATOPOM 3arpsi3HCHHS BOJIOCMOB.

Kuaace JIBycTBopuatsle (Bivalvia)
O0mas xapaKTepucTHKA

DTO MOJUIIOCKH, UMEIOIINE IBYCTBOPYATYIO PAKOBUHY, IPUKPHIBAIOLIYIO
Teno ¢ 6okoB. ['onoBa y HUX peayiupoBana. Hora kimHOBUAHON (HOPMBI, ¥
BEIYIINX HEMOABIDKHBIN 00pa3 >KU3HU HOTA YaCTO MOABEPTaETCS PEIyKIIHH.
JKabOps! B BUIE IUTacTHH (BTOpOE Ha3BaHWE Kiacca — [LmactuH4aroxabdep-
HBIC) HAXOMATCS B MAHTUHHOW IMOJIOCTH ¢ 00CHX CTOPOH HOoru. M3 omucan-
HbIX O6onee 20 THIC. BUJIOB JBYCTBOPYATHIX MOJUIIOCKOB OOJbINAs UX 9acTh
oOHuTaeT B MOpsIX, MEHBIIIAsl YacTh KHUBET B IPECHBIX BoAax (puc. 29). 310
MaJIOTIOIBMKHBIE WMJIM HETOJIBIKHBIE KUBOTHBIE THA BOJOEMOB. [Iutarorcs
MTACCHBHO — 3@ CYET 3aXBATBIBAHUS YACTHII ITHIIH, TIOCTYMAIOMINX C TOKOM
BOJIbI B MAHTHHHYO MOJIOCTh, U OTHOCSITCS K TPYIIIe OUOQHIBTPATOPOB.
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Mopdgponozuueckuii 0630p. [IByCTOpOHHE-CUMMETPHIHOE TEJIO STHX JKH-
BOTHBIX COCTOUT M3 TYJIOBHIIA W HOT'H, MMEIOLIEH KIMHOBUAHYIO (OpMY.
C NOMOIIBI0 HOTY MOJIIIOCKH NEPEABUraOTCA: OHU BBICOBBIBAIOT HOTY U3
PaKOBHHBI, 3apBIBAIOT €€ B TPYHT JHA BOJOEMa, a 3aTeM MOATATUBAIOT K HEH
TeNo. Y HEMoJBUKHBIX BUAOB HOTa B Pa3HOU CTENEHU pEAyLIMPOBaHA.

MaHTHs B BHIE JBYX CKJIAJOK CBEIIMBAETCS ¢ OOKOB Tena. Mexny Te-
JIOM ¥ MaHTHel o0pa3yeTcsi MaHTHITHAs! OJIOCTh, B KOTOPOM PAacIIOIOKEHBI
XKabpbl M HOTA, B HEE OTKPHIBAIOTCS 3aJHASA KUINKA, MOYEBBIE W IOJIOBBIE
MIPOTOKH.

a 0

Puc. 29. Bekpertas 6e33y0Ka: @ — BHEIIHHUIT BH; O — BHYTpEeHHEe CTpOCHHE: 1 — mepeqHsist
M 3aJIHSSI MBIIILBL, 2 — XKENYA0K; 3 — MHIIEBApUTENIbHAs XKele3a; 4 — mepuKkapaAuaibHas CyMKa;
5 — mouka; 6 — BeIBOIHOM cuoH; 7 — BBOAHOU cu]oH; 8 — sxabpbr; 9 — manTust; 10 — kuika;
11 - monoBast xene3a; 12 — porossie nomnactu; 13 — Hora

PakoBrHa nmeer Tpu ciios: opraHudeckuii, ¢paphopoBumHbIil (M3 yrie-
KHCJIOTO KaJIbIMs1) U IIEPJIaMyTPOBBIH.

Hepesnas cucmema. OHa COCTOUT U3 TPEX Hap HEPBHBIX FaHIJIHMEB, pac-
MIOJIOXKEHHBIX HaJl TJIOTKOM, B HOTe U B 3aJHEIl 4aCTH TYJIOBUILA U CBS3aH-
HBIX Komuccypamu. OpraHbl 9yBCTB pa3BHTH ciabo. B mokpoBax pa3dpo-
CaHBl YyBCTBYIOLIME KICTKH, Ha xkabpax ecTb XeMOPELENTOPbl, B HOre pac-
IIOJIOXKEHB! OpraHbl PAaBHOBECHS — CTATOLMCTHL. Y HEKOTOPBIX BUJOB IO
KpasM MaHTHH pa3MelNIeHbl MHOTOYHCIICHHBIC T1a3Ku. ['0JI0BHBIE ITynanbia
U I'71a3a OTCYTCTBYIOT.

Opaanvl nuwesapenus. Haj ocHOBaHHEM HOTH Ha IEpeIHEM KOHLE Tela
PAacIOIOAKEHO POTOBOE OTBEPCTHUE, N0 OOKAM KOTOPOTO MMEIOTCSA JBE JIOIA-
CTH C MEpLATEJIbHBIM JIUTEINEM, PECHUYKH KOTOPOTO TOHST IMHIIEBBIC Ya-
CTHYKU KO pTy. Yepe3 KOPOTKWIl MUIIEBOJ IHIIA NONAAacT B HeOOJIBIION
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KETYAOK, KyJa OTKPBIBAIOTCA MPOTOKH NEUYCHHU. | T0TKa, TepKa W CIFOHHBIC
JKeNe3bl HM3-32 PEAYKIUHM TOJIOBBI y JIBYCTBOPYATHIX MOJUIFOCKOB OTCYT-
CTBYIOT.

U3 >kenynka MuIa mocTymaeT B KHIIKY, KOTOpas 00pa3yeT HECKOJIbKO
METEIb, ¥ 3aTEM Yepe3 OKOJIOCEPACYHYIO CYMKY M KEIYI04YeK Cep/ia mpo-
XOIHUT Ha3aJ W OTKPBIBACTCS aHAIBLHBIM OTBEPCTHEM B BBIBOJHOW (KJIO-
aKaJbHbI) cU(OH, OTKYIa C TOKOM BOJBI SKCKPEMEHTHI BHIOPACBIBAIOTCS
HapyxXy.

Kposenocnas cucmema ne 3amxayTas. OHa MpeaCTaBICHA CEPIIEM C
OJTHUM JKEIyA0YKOM M JBYMs mpeacepausiMu. Cepare JIeKUT Ha CIIMHHON
CTOpOHE B OKoJiocepaedHor cymke. OT >kemynodka OepyT Hadajao aBa
MOIIHBIX COCY/Ia: TIEPEeIHSSA U 3aIHSS a0pPTHL

OpeaHel evidenienus TIPEACTABIICHBI IBYMs MOYKAaMH, KOTOpBIC Jexat
mon cepaueM. Kaknas moyka HAYMHACTCS BBICTIIAHHOW MEPIATEIbHBIM
SIHUTEINEM BOPOHKOH B OKOJIOCEPICYHOW CyMKe. MOUCTOYHHUKH OTKpPHIBA-
FOTCSI B MAHTHIHYFO MOJIOCTb.

Opeanvl  pasmuooicenusi. BOJNBIIMHCTBO ABYCTBOPYATHIX MOJLIIOCKOB
pasaenbHONONbI. [10J0BEIC JKene3bl MapHbIe, a UX MPOTOKH OTKPBHIBAIOTCS B
MaHTHHHYIO MOJI0CTh. OIUIOTOTBOPECHUE STHIIEKIETOK HAPYKHOE.

Pa3Buruie y 00IBIIOTO0 YKca BUAOB MMPOUCXOTUT C METaMOP(HO30M.

MHOTHX IBYCTBOPYATHIX MOJUTIOCKOB HCHOJB3YIOT B MHITY (YCTPHIIHI,
rpebemky, MUIuA U ap.). Ycrpuibl (cemeiictBo Ostreidae) BeayT Hero-
IBIOKHBIA 00pa3 )KM3HW B MOPCKHX BOJIaX, NMECIOT aCHMMETPHYHYIO paKo-
BHHY. BONBIION BBITyKIOH CTBOPKON OHU COMPHKACAIOTCS ¢ CyOCTpaTom,
00pa3yst OrpOMHBIC CKOIUICHHSI Ha MEIKOBOABSIX. BO MHOTHX CTpaHax MsCO
YCTPHII, XapaKTePH3YIOIeeCss BEICOKOW MUTATEIBHOMN IEHHOCTHIO, MIHPOKO
UCTONB3YIOT B muily. B mpubpexHbix cTpaHax 3¢QeKkTuBHO pa3BUBaeTCS
MIPOMBIINLICHHOE Pa3BEICHUC YCTPHIL.

JIBycTBOpYATHIC MOJUTFOCKH BBIMOJHSFOT M OYHCTHTEIBHBIC (DYHKIIUH B
BojioeMax. B cpeqHeM oJMH MOJUTIOCK mporyckaer 3a 1 gac okoio 1 i Bo-
nbl. [TepnoBuiiel 1 6€33yOKH SABISIIOTCS ACHCTBYIONUMHU OHO(HIBTpaTOpa-
MH. B 3TOM OTHOIICHNN OHU MPEICTABISAIOT OOJBIIYIO IEHHOCTb.

Kuaacc I'osioBoHorue (Cephalopoda)
O01as XapaKkTepUCTHKA
K stomy kmaccy npunHamiexxut okoso 700 BHIOB KPYHMHBIX MOJITFOCKOB,

KUBYHIUX UCKIIFOYUTCIIBHO B MOPAX U OTIIMYAIOIINUXCA HanboJiee CIIOXKHOM
Opl"aHHSaHHeﬁ. Hz-3a COBCPUICHHBIX HpPICHOCO6J'IeHP[fI K )XU3HHU B MOpCKOﬁ
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CTHXUH U CIOKHOCTH MOBEICHHS TOJOBOHOTHUX MOJUTIOCKOB YacTO Ha3bIBa-
I0T «IIpUMaTaMHi MOpS» CpeAr OeClO3BOHOYHBIX JKMBOTHBIX. OOBIYHO 3TO
cBOOOTHOIIIABAONINE W TIOABIDKHBIC XHUIIHUKH, MPEIIOYHTAIONIHE BOJBI
TEIUIBIX MOpel 1 okeaHoB. Cpey HUX MaJlo MOJI3aroNmKX BUIOB. 1x pazme-
PBI KOJIEOIOTCS OT HECKOJBKUX CAaHTHMETPOB 10 18 M (THraHTCKHE Kaib-
Maphl).

Temo oT4eTINBO TOApa3AesieTCsl Ha TOJOBY U TyJoBuiie. Hora ke mpe-
BpallleHa B IyIaiblia (PyKH), KOTOPble BTOPHYHO CMECTHJIMCH Ha TOJIOBY U
OKpPY)KalOT POTOBOE OTBEpCTHE (OTCIO/la M WX Ha3BaHHE — TOJIOBOHOTHE).
Jlpyras 4acTb HOrM peoOpa3oBanach B BOPOHKY, JISKAIIYIO y BX0/Ia B MaH-
TUHHYIO TIOJIOCTh Ha OPIOITHOW CTOPOHE Tela.

VY NpUMUTHBHBIX (OPM PaKOBHUHA HApY)KHasl, y BBICHINX MPEACTaBUTENEH
OHA BHYTPEHHSISI, YaCTUYHO WITH MOJHOCTBIO PEIYIIPOBaHA.

Mopgonozuueckuit 0630p. Iloxpossl TpPENCTaBICHBI OJIHOCIONHBIM
SIHUTEINEM M CJI0EM COSAMHUTEIHHON TKaHW MOJ HUM. | 0JIOBOHOTHE MOJI-
mocku (puc. 30) criocoOHBI K OBICTPOIl M PE3KOM CMEHE CBOCH OKPACKH, UTO
00yCTIOBIMBAETCS HATMYNEM B COCIMHUTEIHHOTKAHHOM CJIO€ KOXKH MHOTO-
YHUCJICHHBIX ITMIMEHTHBIX KJIETOK — XpomaTo(opoB. MexaHHW3M CMEHBI
OKpacKd KOHTPOJINPYETCS HEPBHOW CHCTEMOH, MOIyJaronieil nHpOopMannio
TI0 3pUTEIIHHBIM HEPBaM.

Puc. 30. '010BOHOTHIT MOJUTIOCK — OCBMHHOT

Hepsnas cucmema TONOBOHOTHX MOJUIFOCKOB YCTpOEHA Hamboee
cinoxkHo. HepBHbIe ranriimu o0pasyroT KPYIHOE OKOJOIJIOTOYHOE CKOILIe-
HHUE — MO3T, 3aKJIFOUCHHBIN B XPSIICBYIO Karcyly (COOTBETCTBYET IO BbI-
MOJHAEMOH (PYHKIMH deperry NMO3BOHOYHBIX). OT 3amHEero oTaesna TaHTIIH-
03HOW MacChl OTXOJIST JiBa KPYIMHBIX MAHTUIHBIX HEPBa.
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OpeaHbl yygcme XOPOIIO Pa3BHUTHL [71a3a 1Mo CBOEMY CTPOEHHIO Harlo-
MHUHAIOT TJ1a3a MJIICKOMTUTAIOMUX (IpUMep KOHBEPTCHIINN MEXIY OeCIio3BO-
HOYHBIMH M TIO3BOHOYHBIMH KUBOTHBIMH).

Opeanbl nuwesapenus TaKXKe CI0XHO YCTPOEHBI U HECYT YEPThI CIICIH-
anu3aluy K IMUTAaHMUIO XKUBOTHOHM nuiuei. PoroBoe oTBepcTue, Jexallee B
LIEHTPE BEHIa HIyMajiel, BeJeT B MYCKYJIUCTYIO TJIOTKY, B KOTOPO Haxo-
JUTCS SI3BIK ¢ TepKoii. [Tuima cHavyana pa3rpei3aeTcsi pOrOBHIMU YCIIOCTAMU,
a 3aTeM OOWMJILHO CMAadMBaeTCs CIIOHOW WM MepeTupaeTcs Tepkoi. JTMHHBII
MUILNEBOJT MOXKET UMETh pacuiuperue — 300. M3 muiieBoa nuiia nomnagaet
B MYCKYJHUCTBI SHTOJEPMANIbHBIN JKEITyAOK, MMEIOIIUNA CIIENON MEeIIKOo-
BHUAHBIN OoTpocTOK. OT JXKeIyAKa OTXOOWT TOHKAs KHWIIKa, Iepexonadmas B
3aTHIOI0 KHIIKY, OKaHYMBAIOIIYIOCS aHAJIBHBIM OTBEPCTHEM B MAHTHHHON
MIOJIOCTH.

[MuTaroTcs TOMOBOHOTHE MOJUTIOCKM B OCHOBHOM pBIOOH, Kpabamu M
JIByCTBOPYATHIMH MOJUTIOCKAMH, CXBAaTHIBAs WX IIyNaJbI[aMH U yOHWBas de-
JIIOCTSIMU U SIIOM.

Opeanvl Ovixauusi — XKaOpbl, PACIOIIOKECHHbIE B MAaHTHHHOHN ITOJIOCTH
CHMMETPHYHO TI0 OOKaM TyJOBHIIIA.

Kposenocnasa cucmema npeacraBieHa cepieM ¢ OJHUM >KEITyIOUKOM U
JIBYMSI WIH YETHIPHMS TpeacepausiMu (110 uucity xadp). KpoBb nBrkeTcs 3a
CYeT COKpAaIIeHUH CepAla, a TAkKe 3a CUET IMyJIbCAIlHH YIaCTKOB COCYIOB.

Buvloenumenvras cucmema cOCTOUT U3 IBYX WM YETHIPEX IMOYCK, Oepy-
LIMX HAYajJo OTBEPCTUSIMU B 1esoMe (OKosocepaeuHol cyMke). KoHeunsie
MIPOAYKTH OOMEHA MOCTYTAIOT U3 )Ka0epPHBIX BEH U OKOJIOCEPACUHON CyMKH
U BBIJCIISAIOTCS B MAHTHHUHYIO MOJIOCTh PSAZOM C aHABHBIM OTBEPCTHEM.

Tlonosas cucmema. T'0M0BOHOTHE MOJUIIOCKU — Pa3JIEIbHOIOJBIE JKH-
BOTHBIE, Y KOTOPBIX 9aCTO XOPOIIO BEIPAKEH ITOIOBOH AUMOPHHU3M.

OmrooTBOpeHNEe OOBIYHO NMPOUCXOANT B MAHTHHHOHN ITOJIOCTH CaMKH,
POJIb KOMYJISITUBHOTO OpraHa UrpaeT OAHO M3 LIynajiel, KOTOpoe y CaMLOoB
OTJINYAETCS HAIMYHEM 0CO000TO JIOKKOoOOpasHoro npujaTka. C moMoIbpo
9TOTO IMymajblla CaMmeln BBOAUT criepMaTo(opbl B MaHTHHHYIO ITOJIOCTH
camku. Bce pasButhe 3apobiiieii MpoTeKaeT BHYTPH UL, KOTOPBIC caMKa
OTKJIQABIBAcT Ha JTHE. Y HEKOTOPHIX TOJIOBOHOTHX HpOsBIISIETCS 3a00Ta 0
MMOTOMCTBE: CaMKa aproHaBTa BBIHAIIMBACT SiIla B BBIBOJKOBOW Kamepe,
OCBMHHOTH OXPAHSIOT KKy SHUII.

MHor#e TOJIOBOHOTHE SIBIIIIOTCS OOBEKTOM MPOMBICIA: KaJbMapoB, Ka-
paKaTuIl © OCbMHHOTOB YEJIOBEK HCIOJB3YeT B IHIIY, TOCKOIBKY UX MSCO
00JamaeT BBICOKOW MHUIIEBON IEHHOCThIO. MHUPOBOW YIIOB TOJIOBOHOTHX
nmocturaeT 6onee 1,6 MIp/ T B TOI.
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KOHTpOJ’[LHLle BOIIPOCHI

1. OOmiast XxapaKTepUCTUKA ¥ CUCTEMAaTHKA MOJLITFOCKOB.

2. Bueminee cTpoeHne OpPIOXOHOTHUX MOJIITIOCKOB.

3. BHyTpeHHee cTpoeHne BUHOTPAHOM YIIUTKH.

4. Pa3MHOEHHUE U pa3BUTHE OPIOXOHOTHX MOJUIIOCKOB.

5. BproxoHorue MOJUIIOCKM KaK MPOMEXKYTOUHBIE XO03s5i€Ba INapa3uThye-
CKHUX YEpBEH.

6. 3HaueHne OPIOXOHOTUX B IPUPOIEC U JKU3HHU YCIIOBCKA.

7. BHeliHee CTpOeHHE JIBYCTBOPYATHIX MOJUTIOCKOB.

8. BHyTpeHHee cTpocHHE 0e33y0KH.

9. 3HaueHue JIBYCTBOPYATHIX B MIPUPOE U KU3HU YEJIOBEKA.

10. Ocobennoctr MOP(HOIOTHH TOJOBOHOTHX MOJLIFOCKOB.

11. 3naueHune roJIOBOHOTUX B IPUPOAE U )KU3HU YEJIOBEKA.

2.8. Tun Uraoxoxue (Echinodermata)
OO0mas XapaKTepUCTHKA

[IpexcraBuTeny 3TOTO THIA, YHCIO KOTOPBIX COCTABISET OKOJIO 6 TEHIC.
BUIOB, HACEIIAIOT OKEaHbI M MOpsS. OTO BTOPHYHOIOJIOCTHHIE >KHBOTHEIC,
HMEIOIIME BO B3POCIOM COCTOSHHUHM pAAHaIbHYI0 CHMMETPHIO Teja.
VY OONMBIIMHCTBA BUIOB OPTaHBI PACHOJOXKCHBI HO IMATH paanycaMm, HO Y
gacTu GopM ducio Jiydeld mHoe. CBOOOMHOIUIABAIOIINE JTUIMHKU HTJIOKO-
KHUX UMCIOT IBYCTOPOHHIOK CHMMETPHIO Telia. BTopuyHas MOJIOCTh 3am0J-
HEHA MOJIOCTHOM JKUIKOCTBIO.

Hrnokoxxue NperMyLICCTBEHHO JOHHBIC KHBOTHBIC, CIIOCOOHBIC K MEJ-
JICHHOMY TIEPEMEILCHHIO M0 CYOCTpaTy, peke OHU MPHUKPEIUISIOTCS KO JHY
MOCPEACTBOM 0CcO00Tr0 cTeOebka M BEAYT OCEIIbId 00pa3 xu3Hu. Hekoro-
pBIC UTTIOKOXKHUE CIYKAT MUILCH JJIsI MOPCKUAX OOHMTATENeH, B TOM YHUCIIE T0-
3BOHOYHBIX, BCTPEUAIOTCA CPEIH UTIIOKOKUX MPOMBICIIOBBIC BHIBI. Pazmepsl
UTJIOKOXHX KOJICOTIOTCS OT HECKOIBKUX MIJUTUMETPOB JI0 2 M (TOJIOTYPHH).

®dopma Tena UIIIOKOKUX BEChbMa pa3HooOpasHa, YTO OTPaKkaloT MX Ha3Ba-
HUSI: MOPCKHE OTYPIIBI, MOPCKUE €XKH, MOPCKHE 3BE3/IBI U JTWINHU. B coequHu-
TEJIFHOTKAHHOM CJIO€ KOJKH MTIIOKOKHX Pa3BHBACTCS CKEJIET U3 M3BECTKOBBIX
IUTACTUHOK C TOPYAIIMMH Ha TIOBEPXHOCTH Tejla MIMIIAMH, WIJIAMH W T. 1L
CKeneT CIyKUT 3alIMTON M Omopoil ajsi opraHuzma. BropuuHas mojocTb
Tena (LeioM), TAE PacloIOKEHB BHYTPCHHUE OPraHbI, 3all0JIHEHA [ICIIOMU-
YECKOW JKUJIKOCTBIO U BBIMOJHICT TPAHCIIOPTHBICE M ONOPHBIC (DYHKIWU.
3a cuer 1ienoma obpasyercs aMOyakpajabHas CHCTEMa OPTaHOB JIBHIKCHHS.
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B Hapy)XHOM c0e KOXH HUMEIOTCS NMUTMEHTHBIC, KEJEe3UCThIe W TyB-
CTBHUTEIIFHBIC KJICTKH. B COEIMHHUTETFHOTKAHHOM CJIO€ KOXKH 00pasyercs
BHYTPCHHHUN H3BECTKOBBIH CKEIIET ME30ICPMAILHOTO MPOUCXOXKACHUS. Y
MOPCKHX 3BE3]] CKEJIET UMEET BHJ U3BECTKOBBIX IUIACTUHOK, PACIIOIOKECH-
HBIX PAOAMH; ¥ MOPCKHX €Ki CKeJIeT MPEICTABIICH M3BECTKOBBIM ITaHITH-
PEM M3 paTualbHO PACHOIOKCHHBIX MAPHBIX PSIOB IUTACTUHOK.

Hepenas cucmema npUMUTHBHA U UMeEET paJuaibHoe cTpoeHue. OT oko-
JIOTJIOTOYHOTO HEPBHOTO KOJIBIIA OTXOIAT pagHaibHbIC HEPBHBIC TSKHU, YUC-
JIO KOTOPBIX COOTBETCTBYET UUCIy Iydeil. Kak y BceX )KMBOTHBIX, BEAYIIUX
MAaJIOTIOZBIDKHBINA 00pa3 KU3HHU, OPraHbl YyBCTB Pa3BUTHI clIa00: y HEKOTO-
PBIX MOPCKHX 3BE37 Ha JIy4ax HAaXOISITCA NIPUMHTHBHEIC TJIa3KH, a Y MOp-
CKHX ©XeH OHHM PacmojaraloTcsi Ha MOBEPXHOCTH Tena. VIMEIOTCs OpraHbI
OCSI3aHMUS.

Huwesapumenvuasa cucmema. VITIIOKOXKHE XapaKTepU3YIOTCS MIHPOKUM
CIIEKTPOM THIIOB MHTaHUA: 300(daru, durodaru, netpuroparn U CECTOHO-
¢daru (MUTAIOTCS OCCHAOUIMMH OTMEPIIMMH OpPTaHU3MaMH U YaCTHUIHO
IDTAHKTOHOM). DTO 00yCIOBHIO pa3zHooOpazre MophoPyHKIIMOHATBHBIX
0COOEHHOCTEH MUIEBAPUTEILHON CHCTEMBI.

Y OOJIBIIMHCTBA WIIIOKOXKHUX KUIICYHUK COCTOHMT U3 TpeX OTHeNoB. Po-
TOBOE OTBEPCTHE PACIOJIOKEHO MOCEPEIUHE HIKHEH MMOBEPXHOCTH Teja U
BeJIET B KOPOTKUH MHIIEBOJ. 3a MUIIECBOIOM CIEIYIOT CPEeIHsA KUIIKa (Ke-
JYJIOK) ¥ KOPOTKAsl 3a/IHsIs KUIIKA, aHATbHOC OTBEPCTHE UMEETCS HE BCET/a.
VY rojoTypuil BOKPYT pTa paclojOoKEHBI IyNanbla, Ha KOTOPhIC HAJHIAIOT
YaCTHUIIBI UM, OTIIPABIISIEMBIE B POT. Y HEKOTOPBIX €K YaCTHIbI MUIIH
HATPABJISAIOTCA B POT PECHUYKAMHU SMUTEIHAIBHBIX KIETOK, TOKPBIBAIOIIIX
crenuaibHbIe OOPO3IKH.

Ambynaxpanvuas cucmema TpeaHA3HAYCHA B OCHOBHOM IS TIepeIBIDKE-
HUSI HTTIOKOXKUX W YHUKAJIBHA CPEAX KUBOTHOTO MHpA IO CBOEMY CTPOCHHIO.
CucremMa COCTOUT M3 OKOJOPOTOBOTO KAHAJIA M OTXOMSIINX OT HErO paaualib-
HBIX KaHanoB. OT pajnagbHBIX KaHAJOB OTXOAAT OOKOBBIE KaHAJBIBI, Kax-
ZIbIM U3 KOTOPBIX 3aKAHYMBAETCS IMOJION, OUYEHb PACTSKUMOU M MYCKYJIUCTOMN
HOXKOU C aMITyJIOi. AMITYJIbI HAXOJATCS B TIOJIOCTH TEJA, & HOXKKH MPOXOMIST
CKBO3b TIOKPOBBHI HIJIOKOXKMX BO BHEIIHIOIO cpemy. Hoxku Ha cBOOOIHOM
KOHIIE CHaO)KEHBI MaJICHBKMMH TpHCcOCKaMu. IIpu 3ToM HOXKH pacriojiara-
IOTCSI CIABOCHHBIMHU psIaMH B CICHUAIBHBIX PAIHATBGHBIX OOPO3/IKAaX.
YV OOJBUIMHCTBA UTIIOKOXHX OT KOJIBIICBOTO KaHAllA OTXOJHUT HEMapHBIN Ka-
MEHHUCTBIM KaHaJl, KOTOPBIM OTKPBHIBACTCS HAPY)KY MOPUCTON MaJpernopoBOU
wiacTuHakol. Bonma duibTpyercs depe3 mopel MaIperopoBOl IUIACTUHKH U
MOCTYIAeT BHYTPh Yepe3 KAMCHHCTHIN KaHAJI, PECHUYHBIA SIHUTEIUN KOTOPO-
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ro obecreynBaeT MBIDKEHNE JKUAKOCTH BHYTPH Tena. Yepes MaapernopoByiO
IUTACTUHKY TMPOUCXOIHT TAKXKE M PETYIAIUS MOJIOCTHOTO TABJICHUSI.

AMOynakpanbHas CHCTeMa 3alOJHCHA IOJIOCTHOM JKUAKOCTBIO, COCTaB
KOTOpOH ONM30K K MOPCKOW Boie. JKHUAKOCTh BrOHSCTCS B PalualibHBINA
KaHaJI Jy4a (MOpCKas 3Be3/a), PacloI0KEHHOTO 0 HAIPAaBICHUIO IBHXKE-
HUS 3BE3[Bl, W MOCTYHAeT B aMITynbl. [IpH COKpameHnn aMImyi KHIKOCTh
HAarHeTaeTcs B HOXKKH, KOTOPBIEC IO AaBJICHUEM YKUAKOCTH BBITATHBAIOTCS 10
HAIpaBJICHUIO IBKEHIS U TIPHCACHIBAIOTCS K CYOCTpaTy ¢ OMOIIBIO TIPHCO-
COK, KOTOPBIMH 3aKaHYHMBAIOTCA HOXKH. Korma Myckymarypa HOXKEK COKpa-
IIaeTcs, KUIKOCTh BO3BPAIIAETCS B aMITyJIbl, HOXKKH YKOPAuMBAIOTCS U TOJ-
TATUBAIOT JKUBOTHOC BIiepel. Tak MEepeMEIaroTcs KU, MOPCKHE 3BE3/bI U
TOJIOTYpUH. Y MOPCKHX JIHITHIA U 0OQUYP HOKKH JIUIICHBI PUCOCOK U BBIMOJ-
HSIOT (YHKIUH JABIXaHUS U TIepeJayl MUIIH K POTOBOMY OTBEPCTHIO.

Kposenocnas cucmema nakynapaoro tumna. JIakyHbsl — OCTaTKH EpBUY-
HOW moyiocTu Tena. JIakyHbl KPOBEHOCHON CHUCTEMBI HAXOJSTCS HA Opajib-
HOW (HMXKHEH) M abopalbHOW (BEpXHEH) CTOPOHAX Tella M COOOIIAIOTCS
MeXIy co0oll pagnambHBIMH JTakyHaMH. KpoBeHOCHAs! cHCTeMa BEITIONHSCT
B OCHOBHOM TPAHCIIOPTHBIC ()YHKITHH.

Opeanvt Ovixanus. 1'a3000MeH y OOJBIIMHCTBA MTIOKOXKUX OCYIIECTB-
JIIETCST 4epe3 MOKPOBHI Tena. Y MOPCKHX 3BE3] U MOPCKUX €Xel Ha abo-
paTbHOM CTOPOHE Tella MMEIOTCS KOXKHBIE >KaOphl B BHIE BBHIITIYMBAHUN
Tena. Pone xalp BBIMONHSAIOT Takke aMOylakpajdbHBIE HOXKH. Y TOJOTY-
pHii Ta3000MEH OCYIIECTBIISIETCS B 3aJHEH KHIIIKE.

Opzanvl ebidenenus. BplneneHne KOHEYHBIX MPOJIYKTOB 00OMEHa Npouc-
XOJIMT Yepe3 CTCHKU aMOYJIaKpalIbHOW CHCTEMBI, a TAKKE ¢ TIOMOIIBIO aMe-
OOIMTOB, HAXOMSAIINXCS B IIEJIOMHYECKOW JKUAKOCTH. AMEOOLUTHI 3axBa-
TBIBAIOT M3 LIEJIOMa YKCKPETOPHBIE BELIECTBA U BBIBOJST MX Y€Pe3 MOKPOBBI
HAPYKY.

Opeanvl pasmuodicenus. BONTBIIMHCTBO WUTIIOKOKUX pa3AeiIbHOIONEI, HO
nmerotces U repmadpoautHeie popmbl. OmiomgoTBopeHne HapykHoe. Mrimo-
KOXKHE KHUBYT OOJBIIMMHU COOOIIECTBAMU M BBIIYCKAIOT ITOJIOBBIE TIPOIYKTHI
HapyXy, TJle U IPOUCXOINT UX CIUsSHHUE. Pa3BUTHE UTTIOKOXKUX MPOUCXOIHT
CO CIIOHBIM MeTaMOp(0o30M. M3 SHIl BRIXOIAT TUIAHKTOHHBIC TBYCTOPOHHE-
CUMMETPHUYHBIC IMYNHKH, KOTOPBIEC MPOXOSIT Yepe3 HECKOIBKO JTMIMHOYHBIX
¢da3, XapakTepHU3YIOIIUXCS KapAMHAIBHBIMA WM3MCHCHUSIMA CUMMETPHH,
cTpoeHus, (GOPMBI M BHYTPCHHEH OpraHu3anuu (KatacTpouueckuii mera-
Mopdho3).

HekoTtopeie mpencTaBUTEeIN MOPCKUX 3BE3[, TOJOTYPU U OQHyp paz-
MHOXKAIOTCS OECIOJIBIM IyTeM: MaTepUHCKUI OpraHu3M pacnajaeTcs Ha
OTJIEJIbHBIC YaCTH, N3 KOTOPHIX Pa3BUBAIOTCS JJOUEPHUE OCOOH.
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CucremMaTuka

Tun Urnokoxwue (Echinodermata).

Knacec Mopckue 3Be3nbt (Asteroidea).

Bun 3Be3na kpacHas mopckas (Asterias rubens).

Kiacc Mopckue exu (Echinoidea).

Bun ex ceBepublii Mopckoii (Strongylocentrotus droebachiensis).
Kunacc 3meexBoctku, nnu Oduypst (Ophiuroidea).

Bun opuypa rososa I'opronsr (Gorgonocephalus sp.).
Kiacc Mopckue orypupt, wiu ['onorypun (Holothuroidea).
Bun tpenanr mansHeBocTouHbi (Stichopus japonicus).
Knace Mopckue mumun (Crinoidea).

Bupn renmomerpa nenosas (Heliometra glacialis).

Knacc Mopckue 3Be3abl (Asteroidea)

Mopdgponozuueckuit 0630p. Teno TpencTaBUTENCH ITOTO Kjacca UMEeT
3BE3/1000pa3HyI0 OpPMY, a YMCIIO JIyueH Yalie Bcero ObIBaeT MsITh, HO HHO-
raa pocturaet 50 (puc. 31). Pasmepsr BapsupytoT oT 1 10 70 cM. Mopckue
3BE3/IbI OKpAIICHBI B pa3HOOOpa3Hbic IBeTa. X Teao MOXKeT OBITh YILIO-
IICHHBIM, BBITYKJIBIM M Jaxke 0e3 mydeil. Mi3BecTHO okoio 1,7 TeIC. BUIOB
MOPCKHUX 3BE31.

Puc. 31. Mopckas 3Be3za: 1 — amOynaxpanbHble IIACTHHKH; 2 — MApPTHHAIBHbIC INIACTHHKH;
3 — meyeHOYHbIe MELIKH; 4 — TOHapL; 5, 6 — opanbHbIH 1 a00paTbHbINA OTAEIBI KETYIKA;
7 — peKTanbHbIC XKeJIe3bl; 8 — KyCO4eK CITMHHOM CTEHKH Tella C aHaIbHBIM OTBEPCTHEM,;

9 — kaMeHHCTHIH KaHa; 10 — MyCKyIIBI-peTpaKkToOpBI JKemyaka; 11 — ydacTok Koxu
C MapenopoBoii MIACTHHKOM; 12 — cTeHKa 0ceBoro cutyca; 13 — monoBoii CTOIOH;

14 — nonoBoit npotok; 15 — 3aaHss KuIIKa
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Kiaace Mopckue exxn (Echinoidea)

Mopgonozuueckuit 0630p. Mopckue exu — MaJIONOIBUKHBIE TOHHBIE
UTJIOKOXKHE, KaK MPaBUIIO, IIAPOBUIHON WK YIUIOMIEHHOH (GopMbl. Y 00Jb-
IIMHCTBA XOPOIIO Pa3BUT CKEJIET B BUJIE CIUIONIHOTO HMAHIUPS U3 IJIOTHO
COCITUHECHHBIX M3BECTKOBBIX TUIACTHHOK. EXKM MOKPBITHI MHOTOYHCICHHBIMU
UTJIAMH, KOTOPBIC TOIBIIKHO NPUWICHSIOTCA K TEIy, U MMEIT aMOyia-
KpaJibHbIE HOXKKH C Ipucockamu. HeKoTopbie BHIBI MEPEIBUTAIOTCS HA WI-
nax. M3BectHO 0K0j10 800 BHIOB MOpPCKHX exel (puc. 32).

Puc. 32. Mopckoit ex

BonbMHCTBO exell MUTaroTCs PaCTUTEIBHOM MUILEH, HO €CTh MHOTO U
300¢aros. Pot, pacmonokeHHBIH Ha HIKHEH CTOPOHE TeJa, BOOPY>KEH 0CO-
OBIM JKeBATEIbHBIM allapaToM C ITHIO BBHICTYMAIOMIAMHU 3y0amMu — apu-
croreneB QoHapb. KumeuHnuk 3akaHUYMBaeTCs aHAJIbHBIM OTBEPCTHEM Ha
BepIIMHE Tena. Mribl, MOKpHIBAlOIINE TEJO €XeH, HapsIy ¢ 3alluTHBIMU
(GYHKIHSAMH MHOTJA MPUHUMAIOT ydacTHe B MEPEABIDKCHUH (KaK XOIYIIH).
Cpenu 0OBIKHOBEHHBIX HIJI Pa30POCAHBI MIUIBI-IIMITIUKY (TICAULEIUIIPUN),
IpeHa3HauYeHHbIe JUIsl OYUCTKHU Tella OT dKCKpeMeHTOB. HekoTopeie mum-
YUKU BBIMOJIHSIOT 3aIIUTHYIO POJIb, TAK KAK UMEIOT SIIOBUTHIE YKEJIE3bl.

Y MHOrUX €xell IMCIOTCSI KOXKHBIC )KaOphl, pacIOI0KECHHBIC Ha OKOJIO-
poToBoii miomanke. OmiIog0TBOpeHUe HapyxkHoe. Pa3zBuTue mpoucxoauT
cO CIOXHBIM MeTamopdo3oMm. Exkamu mmTarorcs Yalku, KajlaHbBI, PHIOBI,
MOpCKHE 3Be3lbl, KpaObl. IIpompicen exel BemeTcs B AaJbHEBOCTOYHBIX
MOpSIX.
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Kaace Ionorypuu, uiin Mopckue orypub! (Holothuroidea)

Mopgonozuueckuit 0630p. 'onorypun, WM MOPCKUE OTYpLbl, WIH
MOPCKHE KYOBIIIKH, MMEIOT MCIIKOBUIHOC TEJIO, Y HEKOTOPBIX BHUJOB OHO
4yepBeoOpa3HOil (POPMBI ¢ BEHYMKOM BETBUCTHIX IIyMaJel] BOKPYT PTa, pac-
MOJIOXKCHHOTO Ha TepeIHeM KOHIe. B/ionb Tena TSHyTCs IS8Tk Moo amOy-
JIAKPAJIbHBIX HOXKEK C IPUCOCKaMU. B OCHOBHOM 3TO JIOHHBIC )KUBOTHBIC, HO
BCTPEYAIOTCS POIOIINE U IJIaBAIOIINE BUABL. [IMTar0oTCS TOIOTYpUH OpraHu-
KO M MENKUMH XHUBOTHBIMH (puc. 33). HacuutsiBator okosnio 900 BHIOB
roJOTypuid. B uX KOk€ HaXoAATCs MEJIKUE U3BECTKOBBbIE Tenbla. Jlplmar
TOJOTYPHUH C TTOMOIIBI0 OCOOBIX BYX BOISHBIX JIETKHUX, JISKAIINX B ITOJIO-
CTH TeJa TI0 O0KaM KHIIECYHUKA.

Puc. 33. T'onorypun

Pa3meps! rostotypuii KoJaeOI0TCs 0T HECKOJIBKUX MHJUIMMETPOB 110 1 M.
[TnaBaronie GopMbl MMEIOT HEOOJBLIOE CTYAEHUCTOE TEJNO, HMHUTAOTCS
IUIAHKTOHOM. [IpH onmacHOCTH TONIOTYpHU BHIOPACHIBAIOT U3 33JHEH KUIIKH
ocoOblIe JIMIKKAE HUTH WK JJaKe BCE cOoepKUMoe 1osiocTH Tena. Cexper, u3
KOTOpPOTr'0 00pa3yloTCsl JIUIKUE HUTH, NOCTYIAET MO NMPOTOKY B KHUIICYHUK
U3 KIOBBEPOBOI! KEJE3BL.

Tonotypun pa3fenbHONONBIE, HO BCTPEUAIOTCS TepMa(pOIUThI, KOTO-
pble GYHKIMOHUPYIOT U KaK caMIIbl, U KaKk caMKu. Pa3sutue ¢ Mmeramopdo-
30M. JIMUMHKY TOOTYPHI BEITOIHSIOT PACCENUTENbHYIO (DYHKIIHIO.

TlonoTypuu cirykaT nummei A7 KPYIHBIX O0UTaTeNeil Mopel 1 OKEaHoB,
SIBJISTFOTCSI 00BEKTOM TIpoMbIcia (40 BHIIOB).
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Kiaace Mopckue auauu (Crinoidea)

Mopgonozuueckuit 0630p. IlpencraButenn 3TOro Kiacca — MOPCKUE
JIUIIAY, BEIYIIHE IMOCTOSHHO MU BPEMEHHO IPUKPCIUICHHBIA K cyOcTpaTy
00pa3 xu3Hu. [Tuiy OHM 3aXBaTHIBAIOT U3 TOJIIK BOJbI C OMOLIBIO 00pa-
LICHHOTO BBEPX pTa. DTO HAHOOJEE IPEBHSIS IPYIINA UTIIOKOXKHIX, HACYUTHI-
Batomias 540 coBpeMeHHBIX BUJIOB (puc. 34).

Puc. 34. Mopckue aunuu

Mopckue nmmmn o GopMe W OKpacke HAIIOMHHAIOT IBETHL. Bcrpeua-
toTcsi cTebenpyartbie u Oecctebenpuathie Gopmbl. Terno ux obOpaineHO
OpaJIbHOW CTOPOHOM BBEPX, HA 3TOM CTOPOHE pAaCIOJIOKEHBI POTOBOE U
aHaJIbHOE OTBEpCTHs. AMOyIaKpalbHbIE HOXKKU JIMIICHBI IIPUCOCOK M BBI-
HOJHAIOT (YHKIMU JBIXaHWS, OCA3aHHUS M Mepefayd UL KO pTy. boib-
LIMHCTBO JIMJIMH JECATUPYKUE — C TSATHIO Pa3JBOCHHBIMHU Y CAaMOTO OCHOBa-
HUSI JTydaMH, OTXOSIIIUMH OT Tena (Jamedkn). MI3BeCTKOBbIE WICHHKH My-
CKYJIUCTOTO cTe0esbKa MOABMKHBI, & HI)KHHE — CHa0)KEHBI CIelUaIbHBIMU
YCHKaMH, CIy)KalllUMH JUIs IPUKpPEIUIeHUs] Juiaun K cyocrpary. [ToaBuxk-
HBIE JIyIH-pPyKH UMEIOT TTOOOYHBIE BETOUKH — MUHHYJBL. [lo BepxHei cro-
pOHe Jy4ed NpoxoauT amOynakpaibHas OOpo3/Ka, ycakeHHas amOyia-
KpaJIbHBIMU HOKKaMH 0€3 TIPHCOCOK.

B ceBepHBIX MOpsix Hambojee "acTo BCTpeuaeTcs reixmomerpa (Helio-
metra gracialis) — 6eccrebenpuaTas THITHSA € Ty9amMu 10 35 cM.
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KOHTpOJ’[LHLle BOIIPOCHI

1. OcoOeHHOCTH CTPOEHHSI MOPCKHUX 3BE3I.
2. OcoOeHHOCTH CTPOEHHSI MOPCKUX €KEH U FOJIOTYPHH.
3. 3HaueHUe UIIIOKOXKHUX B TIPUPOJIC U )KU3HH YEIOBEKa.

3. XOPJAOBBIE (CHORDATA)

XopnoBble — HauOoyee BBHICOKOOPIaHM30BaHHAsl IpyINa >XHBOTHBIX,
OCBOMBUIMX pa3lu4Hble Ccpeabl obutaHus. K XOpmoBbIM mpuHAAIEKAT
TPEXCIIOMHBIE, [BYCTOPOHHE-CHMMETPUYHBIE, BTOPUYHOIIOJIOCTHBIE, BTO-
PHYHOPOTHIC KUBOTHBIE METAMEPHOTO CTpOCHHM. MeTamepus 6oee OoIHO
BBIP&KCHA Y TEPBUYHOBOJIHBIX XOPAOBBIX Ha PaHHHX CTagusiX 3MOpHO-
HAJIBHOTO Pa3BUTHUS. XOPHOBbIE UMEIOT KPOBEHOCHYIO CHCTEMY M OPTaHBI
BBIJENICHNs] MeTaHe(dpuanaisHoro Tuna. I1ooBbIe Jkese3sl UX pacmosara-
I0TCS B LIEJIOME.

J1 XOpIOBBIX XapaKTEepHBI CIEAYIOIINE, NMPHUCYILHUE TOJIBKO MM IpPH-
3HAKH:

1) oceBoit ckenmeT mpeaCTaBICH XOPIOH — YOPYTUM THOKMM HECerMeH-
TUPOBAaHHBIM CTEP>KHEM SHTOJEPMAIBHOIO MPOUCXOXKACHUS, TAHYLIMMCS
BIIOJIb TeJIa KUBOTHOTO HAJ ITMIIEBAPUTENBHON TpyOkoil. Ha panHux cra-
JMSIX Pa3BUTHS XOpJa 3aKJIaIbIBACTCS Y BCEX XOPJOBBIX, HO Y OoJiee BICO-
KOOPTaHM30BAaHHBIX JKMBOTHBIX Ha Oojiee MO3JHMX CTaJUsIX OHTOTEHe3a
3aMEIIAeTCsl CETMEHTHPOBAHHBIM MO3BOHOYHUKOM ME30J€PMaNbHOrO Ipo-
HCXOXKJCHHUS;

2) neHTpabHAs HEPBHASI CHCTEMA MPEICTaBlIeHa HEPBHON TPYOKOM K-
TOJIEPMAJIBHOTO TIPOMCXOXKICHUSI C KaHaJoM (HeBpoueneM) BHyTpH. OHa
pacmosiokeHa Ha CIIMHHOM CTOPOHE Tella JKUBOTHOTO HaJl XOPJOH;

3) B mepenHeM OT/IelIe MUIIEBAPUTENBHOM TPYOKH — TJIOTKE — IO GOKaM
MMEIOTCS J)KabepHBIE MIETH, KOTOphIe 00pa3yloTCs y BCEX XOPAOBBIX HA M-
OpHOHANBHOW CTAANU Pa3BHUTHS, HO MOKHM3HEHHO COXPAHSIOTCS TOJBKO Y
MEPBUYHOBOIHBIX )KUBOTHBIX (pHC. 35).

W3BecTHO OKOJIO 45 THIC. BUIOB XOPAOBBIX, OOUTAIOIINX KaK B BOIHOM
cpere, Tak M Ha cymie. boJbIIMHCTBO W3 HUX BEJET MOJBKHBIN 00pa3 jKu3-
HU. XOpJIOBbIE UMEIOT OTPOMHOE XO35UCTBEHHOE 3HaueHue. K aromy tumy
MIPUHAAJICKAT IPAKTHIECKH BCE CEITbCKOX03IMCTBEHHBIEC KUBOTHBIE.

MHorue XopIoBbIe CIIy)KaT 00bEKTOM IPOMBICTIA, SBISISICH HCTOYHUKOM
MOTy4eHHs1 OOJBLIOTO KOJIMYECTBA MsIca, XKUPa, KOKH, IMyIIHUHBI U JPYTHX
MPOAYKTOB MPOMBIIIJIEHHOTO CBHIPBSI.
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Puc. 35. Cxema ctpoeHus XopIoBbIX: 1 — sxabepHble mienu; 2 — KPOBEHOCHBIE COCY/IBI;
3 — xopxa; 4 — HepBHas TpyOKa; 5 — muIeBapuTeIbHas TPYOKa; 6 — aHaTbHOE OTBEPCTHE

Cpenu XOpJOBBIX MMEIOTCSI BUIBI, MPUHOCSIINE TONb3y HCTPEOIeHIEM
Mapa3uTOB U BPEAUTENIEH CEeIbCKOrO XO03sICTBa, HO CYLIECTBYET TaKXKe He-
MaJl0 BHJIOB, NPUYUHSIONINX 3HAYNTEIBHBIA YIIEpPO pacTeHHEBOACTBY WU
KMBOTHOBOJICTBY. HekoTopble BU/bI YYacCTBYIOT B paclnpOCTpaHEHUH Omac-
HBIX 3200JIeBaHUN PACTCHUH, )KHBOTHBIX U YEJOBEKA.

XopAoBEIE — 3TO BEpIIMHA IBOMIOLUHN BTOPUIHOPOTHIX. CylllecTBOBaHHE
THMa OBUIO 0OOCHOBAHO M3BECTHBIM pycckuM 300soroM A. O. KopaneBckum,
a Ha3BaHue Tuna npeanoxeno T. bemtom B 1878 .

CucremaTuka

Tun Xopnossie (Chordata).

Hoarun Jlnunuouno-xopaossie (Urochordata).
Knacc Actmanu (Ascidiae).

Kiacc Annenaukynspun (Appendiculariae).
Knacc Canpmer (Salpae).

IMoarun becuepentsie (Acrania).

Knace 'omoBoxopnossie (Cephalochordata).
IMoarun [To3Bonounsie (Vertebrata).

3.1. Hoarun JIuuunouno-xopaosnie (Urochordata)
OO0mas xapakTepucTHKa
N3BecTHO OKOJIO 1,5 THIC. BUJIOB TUYMHOYHO-XOPIOBBIX. Bce oHM Mop-
CKHe JKUBOTHBIC. BoNbIIas WX 4acTh BO B3POCIOM COCTOSHHUH BEICT CHIS-
4yuii 00pa3 KU3HU, IPOYHO MPUKPEIUISICh K CYyOCTpaTy; HEKOTOPbIC )KUBYT

B TOJIIIC BOJbI, NEpEeMCIIasACh TCYCHUAMMU. HJISI JIMYUHOYHO-XOPJAOBBIX Xa-
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pPaKTepHO TaKXe TO, YTO WX TEJO 3aKII0YCHO B 00OJOYKY, 00pa30BaHHYIO
BellleCTBAaMU, OJU3KUMHM K KJ€T4aTKe. B OoTian4yne OT MOJaBIISIOIEro 00JIb-
IIMHCTBA APYTUX XOPIOBBIX JIMIWHOYHO-XOPIOBEIE — repMadpoanTsl. He-
KOTOPBIC M3 HHUX CIIOCOOHBI Pa3MHOXAThCs M OECHONBIM IyTeM, o0pasys
MOYKH. XO03IMCTBEHHOT'O 3HAUCHHUS HE NMEIOT.

Knacc Acunauu (Ascidiae)

Mopgponozuueckuit 0630p. Acuuuu — camass MHOTOUUCIICHHAsS TPYIINa
JINYNHOYHO-XOPAOBBIX. ITO NPUMHUTHUBHBIC XOP/OBbIC )KUBOTHBIC, KOTOPHIC
HA JIMYMHOYHOW CTaJIMU PAa3BUTHS UMEIOT BCE XapaKTEpHBIC Ul THIA Yep-
TBI cTpoeHus (puc. 36).

Puc. 36. Buemnuii Bua aciiuamii

ITpu mepexone BO B3pOCIOE COCTOSHHWE OHM YTPAuMBAIOT XOPIY, LECH-
TpanbHasl HEPBHAS CHCTEMa U3 HEPBHOW TPYyOKHM MPEBpAIacTCs B KOMIIAKT-
HBIA HEPBHBIH y3ed (JIUILIb anneHUKYISIPUN COXPAHSIOT XOpy U HEPBHYIO
TpyOKy B TeUeHHE BCEH KH3HM). YTPOIIEHHE OpPraHM3Ma C BO3pPacToOM Y
3THX J>KUBOTHBIX CBSI3aHO C TIEPEXOJOM OT IIOABM)KHOTO CYIIECTBOBaHMS
JMYMHKA K HENOABHMXXHOMY — BO B3pOCIBIX 0co0Oeil (perpeccuBHBIN MeTa-
Mopho3).

BonpmuHCTBO acuuamii oOuTaeT Ha AHE MOpel, mpupacTas K KaMHIM 1
JIPYTUM HOABOJIHBIM IpeaMeTaM. Hexoropble 00pa3yloT KOJOHHH, MacCHB-
HO IUIABaIOIUe B Bojax okeaHa. Temo acuuauil rmajxoe miu Oyrpucroe.
Ha BepxHeM KoHIIE eTO BBIAAETCS KOPOTKHHA pOTOBOI CH(OH C POTOBBIM OT-
BEPCTHEM, Y HEKOTOPBIX BHIOB OHO OKPYKeHO Hiynanbuamu. COOKy OT poTo-
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BOTO cH(OHA PaCTOJIOXKEH BBIBOAHOH (KioakanbHbIM) cudon. Ilpu paszapa-
KSHUH TEIIO aCIUINI MOXKET CKUMATHCS, a CH(POHBI — BTATHBATHCS.

Tloxposwi cBoeoOpa3Hbl. CHApYXU TEJNO acCUUAMN OETO TOJICTOH IUIOT-
HOW 000JI0YKOY — TYHUKOW. TyHHKa HEPEKO UMEET APKYIO OKPACKY.

Ckenem y B3pOCIBIX 0CO0CH peayIipyeTcs.

Hepenas cucmema cocToUT U3 JINIIEHHOTO TIOJIOCTH T'aHTIIHS, JISKAIIETO
MEXIy CU(POHAMHU, U OTXOSIINX OT HErO HEPBOB.

Huwesapumenvuas cucmema HAYNHACTCS POTOBBIM CH(POHOM, BEIy-
MM B OOIIMPHYIO IJIOTKY, CTCHKH KOTOPO#l MPOOOACHB MHOTOYHCIICHHBI-
MU MEJIKUMHU OTBEPCTUAMU — KaOepHbIMHE mIensaMu. Uepes xaOepHbIC MIeTH
BOJIa TIOCTYTAET B OKOJIOKAaOCpHYIO TIOJOCTh M BBIBOIAWTCS HapYXy depes
KJIoakaJdbHbEIN cudoH. Tok BOABI Yepe3 TIIOTKY BBI3BIBACTCS KOJICOAHHSIMU
0c000#1 BUOPUPYIOIIEH TUIACTHHKH, PACIIOIOKEHHOMN B IJIOTKE, U JABHKCHH-
€M PECHHYEK MEpPUATEILHOTO SMHUTEIIUS, BBICTHIIAIONIETO IOTKY (puc. 37).

a 6

Puc. 37. CtpoeHue acuuauu: a — BHyTPEHHEE CTPOCHHUE:
1 — monocTk poToBOro cHOHA; 2 — MOJOCTh KI0AKAIBHOIO CH(OHA; 3 — TYHHKA;
4 — oNOCTH IIIOTKY; 5 — xabepHsbIe 1ienu; 6 — okonoxadepHas MoJoCTh; 7 — KETyI0K;
8 — ananbHOe oTBepcTHE; 9 — ceMeHHUK; 10 — anuHuK; 11 — NPOTOKYU MOJIOBBIX JKeEIE3;
12 — ceppuie; 13 — HepBHBIH y3e; 6 — ABWKEHHE BOJBI Yepe3 aCLIUINI0
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BwMmecrte ¢ BOZoil B IJIOTKY NMONAJalOT pa3jiMyHbIC IMUIIEBBIE YACTHIIHI,
KOTOpBIE OCEAA0T Ha €€ JHO, TAE€ UMEETCS SHAOCTIIIb (KaK y JIAHLIETHUKA).
Jlanee muma crexyer B IHINEBOJ, 3aT€M B MEIIKOBUAHBINA XKEIyIOK U B
KOPOTKYIO KHIIKY, OTKPBIBAIOLIYIOCS B OKOJIOXkabepHyro mojiocTs. Hemepe-
BapeHHbIE OCTATKU IMHUIIU C TOKOM BOJBI BBIHOCATCS 4Yepe3 KIOaKaJbHBIH
cu(OH HAPYKY.

Kposenocnas cucmema nezamkuyTas. OT MEIIKOBUIHOTO CEpIIia OTXO-
JIIT JIBa COCYZa, OIWH W3 KOTOPBIX (aOepHbI) BETBUTCA B MeXOKaOCpHBIX
TIEPEropoKax IJIOTKH, TAE ¥ MPOUCXOJHUT ra3000MeH, Apyroi (KUIIEeYHBIN) —
U7IeT K BHYTPEHHUM opraHaM. M3 3TUX COCYZOB KPOBb U3JIMBACTCS B MOJOCTU
MEXly opraHamu, oMbiBast ux. Cep/ie paboTaeT MasTHUKOOOpa3HO — BHAaYa-
Jie TOHHUT KPOBB 110 jka0epHOMY COCY[y, 3aT€M B OOpaTHOM HalpaBICHUH K
BHYTPEHHUM OpTaHaM.

Opeanvl 8videnenus y aCUUINN OTCYTCTBYIOT.

Opeanvl pasmuodicenus. Acuunnu — repMadpoIuTl, HO CaMOOILIOZO-
TBOPEHHS y HUX HE MPOUCXOJUT, TaK KaK SMIEKIETKH U CIEpPMHUH CO3peBa-
0T B Pa3HOE BPEMH.

Pabotel 3HamMeHuTOro pycckoro amopuosora A. O. KopaneBckoro mnoka-
3aJIM, 9TO W3 AUI] ACHUIUH BBIXOISIT MUKPOCKOIIMYIECKN MAaJIble TIOABM)KHBIE
TMYMHKY. X OKpyriioe Tejo 3aKaHYMBaeTCsl JJIMHHBIM, CKAaTbIM C OOKOB
XBOCTOM. BHyTpHm XBOCTa TSHETCS XOpOIIO pPa3BHTasl XOpAa THIHYHOTO
cTpoeHusi. Haj Xxopaoi# iexxuT HepBHast TpyOKa, HECKOJIBKO pacIIUpsomas-
csl B mepenHed yacT. ['7I0TKa JIMUMHKY NMPOHHW3aHA >KAO0EPHBIMU IIENSMH.
CrenoBaresbHO, JIMYMHKAM acUUJIUA MPHUCYIIHM BCE THITMYHBIE TPH3HAKU
XOPIOBBIX >KUBOTHBIX. 1I0ABMKHAS NHYMHKA BCKOPE MPHUKPEIIISETCS IIe-
pPEIHUM KOHIIOM K MOJBOJHOMY KaMHIO U IIPETEPIEBAET PErpecCUBHBIE
MIPEBpaIICHHS.

XBOCT ¢ HAXOASAICHCS B HEM XOPJOH U OOJBINCH YacThIO0 HEPBHOM TPYO-
kn atpodupyercs. IlepenHsas yacTe HEPBHOH TPYOKH BHIOM3MEHSIETCS B
HEpBHBII y3en B3pocioi aciuaun. CkilakaMu OKPOBOB 00pa3yeTcsi OKO-
noxkabepHass mosioctb. CHapyX W TeJIo TOKpBIBaeTcsS TyHHKOW. Tak mo-
JIBIDKHAS JINUMHKA, HECYIAsl XapaKTepHBbIE JUIsi XOPJIOBBIX KMBOTHBIX HPH-
3HAKH, MTOCTENEHHO MPEBPAIACTCs B CHISYYIO B3POCIYIO acClUIHIO, yTpa-
TUBIIYIO OOJIBIIYIO YaCTh MPU3HAKOB, CBOHCTBEHHBIX MPEICTABUTEISIM THIIA
XOpIOBBIX. VIMEHHO TO3TOMY OIMCHIBA€MbIC KUBOTHBIE IONYYIJIN Ha3Ba-
HHUE JTTYNHOYHO-XOPIOBBIX.

KoHTpoabHBIE BONPOCHI

1. OGm1ast XxapaKTepUCTHKA JIMIUHOYHO-XOPIOBBIX.
2. BHemiHee cTpoeHHE aCUANH.
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3. CTpoeHne HIIEBAPUTEIHHOMN U ABIXaTEIFHON CHCTEM acCIUINH.
4. KpoBeHocHas cuctemMa acluIuu.

3.2. loaTun becuepenubie (Acrania)
O0mas xapakTepucTuKa

becueperHpie — MENKHe MOPCKHE, NPEUMYIIIECTBEHHO JOHHBIC KHBOTHBIE
(oxono 30 BHIOB), COXpaHAIOMINE BCE OCHOBHBIC NPH3HAKU THIIA B TCUCHHE
BCeH JKM3HHM (OCEBOH CKeleT B BUJIE XOP/bl, HEpBHAs cUcTeMa B BUAE Heu(-
(epeHIMPOBaHHOW HEPBHONW TPYOKH ¥ TJIOTKA C >KaOCPHBIMH IIETISAMH).
X opraHu3anys — 9T0 Kak Obl cXeMa CTPOEHHsS XOPIOBOIO JKMBOTHOTO. bec-
YepernHble PEICTaBIIOT OOJIBIION HHTEPEC UL PEICHHs BOIIPOCa O MPOHC-
XO>K/ICHHUH TTO3BOHOYHBIX JKMBOTHBIX. [103HaHMIO OecuepenHbIX HayKa 00s3a-
Ha IpexxJe Bcero uccnenoBanusam A. O. Kosanesckoro.

Kuace I'osnoBoxopaosbie (Cephalochordata)

Mopgponozuueckuii 0630p. I’ 010BOXOPIOBBIE — 3TO €IUHCTBEHHBIH KJ1acc
6ecuepennbix. K gmciy npeacraBuTeneii 3Toro kjiacca OTHOCSTCS JIAHIET-
HuKU. Hanbomnee OOBIYHBIM M XOPOIIO M3YYCHHBIM SIBISIETCS €BPONCHCKHN
JAHIETHUK, obuTatontnii B YepHoM Mope (puc. 38). D10 HeOOINBIIOE K-
BOTHOE (AJMHOM 110 8 cM) 0OMTaeT Ha MENKOBOIBE MOpEH; OOBIYHO OH Jie-
JKUT Ha TPYHTE WM 3apBIBAETCS B IIECOK, BHICTABHB HAPYXKY MEPEIHUH OT-
Jiel Tena.

JlaHIETHUKHM MUTAIOTCS MEJIKUMH NHIIEBBIMH YaCTUI[AMH, HaXOJSIIH-
MHCS B BOJE U OCENAIOIIMMHU Ha JHO. TakuMm 00pa3oM, JaHIETHUKH SBJIs-
I0TCS XOPOLIMMHU OHOQHIBTPATOPAMH.

Puc. 38. Buemnuit B JaHIIETHUKA
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Dopma mena NAHLETHUKA BBITSHYTas, CXaras ¢ OOKOB, 3a0CTPEHHAA
cnepenu u c3anu. 1lo crmHE TAHETCS HEBBICOKAs MPOAOJIbHAS CKJIA/IKa KO-
U — CIIMHHOM IUIABHUK, MEePEXOIAIINI B XBOCTOBO! IIABHUK XapaKTepHOH
KonbeBUIHOHM (popMmbl. [TapHBIX KOHEUHOCTEH HeT.

Kooica Tonast, TOKpHITa CIU3bI0. DMUACPMUC OTHOCIOWHBIN, B HEM pac-
MOJIAraloTCsl OAHOKJIETOUHbIE KOXKHBIE Jkeie3bl. [loa smuaepMucoM Haxo-
JIUTCS COEMHUTEILHOTKAHHAS IepMa.

Ckenem TIpeCTaBICH XOPJAOH, TAHYIIEWCS BIOIb BCErO Tela. Xopaa |
Jexanias HaJ Hell HepBHas TPyOKa OKpYXKEHBI COEJMHUTEIbHOTKAHHOW
00os04koif. CoeaMHUTENFHOTKAaHHBIE 00pa30BaHMs PacroyaralTcs B OcC-
HOBaHWH IIJIABHUKOB, MEX/y MBIIICUYHBIMHA CETMEHTAMH.

Myckynamypa TSHETCS JEHTaMHU IO 00€ CTOPOHBI Tela. DTH MYCKYJIb-
HbIC JICHTBI METAMEPHO pPas3AC/ICHbl TOHKMMU COCAUHUTCIbHOTKAHHBIMU
MeperopoaKaMH (MHOCENTaMH) Ha PAJ] MBIIIEYHBIX CETMEHTOB (MHOMEPOB).

Llenmpanvhas Hepénas cUCTEMa HWMEET BHI TPYOKH C IIOJIOCTHIO
(aeBporenieM), oOpasyrolied B HepefHeH 4YacTH pPACHIMpPEHHE — 3a4aToK
KEeTyZ0ouKa ToJOBHOTO Mo3ra. OT LEHTpaTbHONH HEPBHOW CHCTEMBI IOMTAPHO
OTXOMAT CIIMHHBIE — JABUTATECIHHO-TYBCTBUTEIBHBIC U OPIOIIHBIE — IBHTA-
TCJIbHBIC HEPBbI, KOTOPHIC HE COCAUHAIOTCA B O6HH/IG CMCIUIaHHBIC HEPBHI,
KaK y IO3BOHOYHBIX )KMUBOTHBIX.

Opeanvl yyecme NpUMHTHBHBIE. OKOJIOPOTOBBIE IIyNaiblla U BCS IIO-
BEPXHOCTh TeJa BBIIOJIHSIOT Ocsa3aTenbHyto GyHkuunto. Ha nepeanem koHie
TCJ1a HAXOAUTCA 060H$[T6J'II)H8.$[ simka. Ha PaHHUX CTaauAX Pa3sBUTUA HEBPO-
LeNb COOOIIAeTCsl OTBEPCTHEM C BHEIIHEH Cpelloi: MO3KEe 3TO OTBEPCTHE
3apacTaeT, mpeBpamasch B 000HATEIbHYIO MKY. 110 Bcell mmmuHe HepBHOMN
TpYOKH B 00JaCTH HEBPOIIETS PACIIONAraloTCsl CBETOUYBCTBUTEIBHBIC Opra-
HBI — rMa3ku ['ecce, cocTosye W3 MATMEHTHOW W CBETOYYBCTBHUTEIHLHOU
KJIeToK (puc. 39).

Ilumanue u Ovixanue maccuBHoe. llumeBapuTenbHas cuCTeMa HAYWHA-
€TCs IPEPOTOBOI BOpOHKOH. Ha jHe ee pacmosioskeH poT, Beaymuil B 00-
IIMPHYIO TJIOTKY, NEPEXONALIYI0 B KUIIEUHUK. J[JIMHA TJIOTKM MOXET CO-
CTaBISATh OoJiee IMOJOBUHBI AJIMHBI KHUINEYHHMKA. KumeuHuk TsHeTcs 0e3
N3ru0OB M 3aMETHBIX PACIIUPEHHH OT TJIOTKH [0 aHaJbHOTO OTBEPCTHSL.
OT OpIOIIHOM CTOPOHBI KHIIEYHUKA CPa3y 3a TJIOTKOH OTXOIMT IeYeHOY-
HBI BBIPOCT, KOTOPBIH SIBJII€TCSI TOMOJIOTOM MEUEHH MO3BOHOYHBIX M COB-
Memaer B cede (GyHKUMHM I€YeHH M IOJDPKENTyJOYHOW eje3bl. B riorke
JIAHLETHUKA UMEETCs dHAOCTUIIb, 00eCIIeUNBAIONINI yIaBIHBaHHE THIIN U
MOCTYIUICHHE €€ B KUIIEYHUK. DHIOCTWIb — 3TO HPOJOJIBHBIN KEJIOOOK,
BBICTJIAHHBIH PECHUYHBIM SMUTEIHEM U JKEJIE3UCTBIMHU KIETKaMH, KOTOPBIH
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TSHETCS 10 JHY IMOTKH. OH OrubaeT poT ¢ ABYX CTOPOH U 110 CITHHHON CTO-
pOHE IJIOTKM BIajaeT B KumieyHUK. C MOMOIIBIO IIynajel U PeCHUYHOTO
SMUTENHS B TIOTKE JIAHIIETHUK CO3JIae€T TOK BOJBI, KOTOpas MOCTYyIaeT 4e-
pe3 POT U NMPHUHOCHUT B3BEIICHHBIE ITHIIEBbIEC YaCTHUIIbI, OCEAIOIIe Ha JHO
TJIOTKH, U 4Yepe3 jkabepHbIe IIeNM BBIBOANUTCSA Hapyxky. OceBlIMe Y4acTUIIbI
OCJIM3HSIIOTCS M JIBWKEHHEM PECHHYEK CHavajla IMOAAl0TCs BIIEpE, a 3aTeM
TI0 CIIMHHOM 0OpO3/1e INIOTKH MONAAA0T B KUILCYHHK.

I'moTka Benwka W MPOHM3aHA MHOTOYHCICHHBIMH (okoso 100 map) xoco-
pacIoI0KeHHBIMU Jka0epHBIMU melsiMA. OHU OTKPBIBAIOTCS B OKOJIOXKa-
OepHYI0 TIOJIOCTh, KOTOpasi o0paszyercss y SMOpHOHA IyTeM CpacTaHHs IO
CpemHel IMHUK Oproxa JBYX OOKOBBIX CKIIAJIOK KOXH. M3 OKoyokabepHOi
MOJIOCTH BOZAA BBIBOJUTCSI HApY)Ky depe3 HeMapHOEe OTBEpCTHE (aTpHOMOp)
Ha OpIOIIHON CTOpPOHE Tea.

Puc. 39. BuyTpennee cTpoeHHUE JIAHIETHHKA: 1 — MO3TOBOH ITy3BIpEK;
2 — xopaa; 3 — HepBHas TpyOKa; 4 — XBOCTOBOM IUIABHUK; 5 — aHAIEHOE OTBEPCTHUE;

6 — 3aHMIT OT/IEN KMIIEYHUKA B BUJE TPYOKH; 7 — KPOBEHOCHAs CUCTEMa; 8 — aTpHOIIOp;
9 — okonornoTo4Has MojiocTh; 10 — xxabepHas menb; 11 — rioTka; 12 — poToBas MoI0CTh;
13 — ox0I0pOTOBBIE IIymNaNbIa; 14 — mpeapoToBoe oTBepcTHE; 15 — roHanb! (TMYHHUKY,
cemeHHHKH); 16 — rmasku [ecce; 17 — HepBsI; 18 — MeTaruieBpanbHast CKIaaKa;

19 — creroit meYEHOYHBIN BBIPOCT

Kposenocnas cucmema 3amknytas (puc. 40). Umeercs oquH Kpyr Kpo-
BooOpauienus. Cep/e OTCYTCTBYET, a KPOBb JIBUKETCS OJiarojaps 1myJibca-
IIMM HEKOTOPBIX KPYMHBIX cocynoB. OT BEHO3HOrO CHHYCa HayMHACTCS
OproliHas aopTa, HeCylias BEHO3HYIO KPOBb M TSAHYIIAsiCS MOJ TJIOTKOM.
OT OpIOIIHOM a0pTHI B 00€ CTOPOHBI K MEX)KaOEPHBIM MEPETOPOAKAM OTXO-
JIT TIpUHOCSIIUE skabepHble apTepun. Uepe3 TOHKHE MOKPOBBI MPOUCXOIUT
MOTJIOIMIEHNE KPOBBIO PACTBOPEHHOTO B BOJE KHCIOpOAa. ApTepHaibHas
KPOBB 4Yepe3 BBIHOCSIUE KaOEpPHBIE apTepUH MOCTYIAET B MapHbIE HA/Ka-
OepHBIE cocyabl (KOPHU CIIMHHON aOpTHI), PACIIONOKEHHBIE HAl TIOTKOM,
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KOTOpBIE T03aqH TIOTKH CIMBAIOTCS B CHUHHYIO aopTy. CrimHHAs aopra
TSHETCS O] XOPAOH, OT Hee OTXOJSIT apTepuu K pa3iuuHbIM OpraHam 3aj-
Hel MOJIOBUHBI Tea.

L1
B

+

6 7 8 10 11 12 13 14

-

Puc. 40. Cxema KpOBEHOCHOH CHCTEMBI JIAHIIETHUKA: 1 — COHHBIE apTepUL;

2 — BeIHOCSIIIHE XabepHbIe apTepuy; 3 — KOPHU CIIMHHOMN a0pThI; 4 — KIOBLEPOBBI POTOKH;
5 — cnimHHAas aopta; 6 — nepeHIe KapMHAIIbHBIE BEHbI; 7 — IIPUHOCSIINE )KaOepHBIC apTepHH;
8 — OpromHas aopTa; 9 — BOPOTHASI CUCTEMa IIEYEHOYHOTO BhIpOCcTa; 10 — BEHO3HBIN CHHYC;
11 — nmeyeHouHas BeHa; 12 — 3ajHue KapauaabHbIe BeHbI;, 13 — moAKuIeYHas BeHa;

14 — xBocTOBas BeHa

HamxabepHble cocynpl MPOJOIDKAIOTCS BIEPE]l COHHBIMH apTEPUsIMH,
CHA0XaIOIUMH KPOBBIO TOJIOBHOM OTAEN XMBOTHOTO. BEeHO3Has KpPOBb OT
KUIIEYHUKA OTTEKAeT MO MOAKHIIEYHOH BEHE K I€YEHOYHOMY BBIPOCTY, I'/ie
o0pasyeT BOpPOTHYIO cucTeMy. /13 medeHn KpoBb IO MEYCHOYHOH BEHE IO-
CTyIIaeT B BEHO3HBIM CHHYC, JIeKAIIWH y KOpHS OpIOMIHON aopTthl. M3 me-
penHell M 3amHel yacTel Tela KPOBb COOMpaeTcs B INepelHHe W 3a/JHHe
napHbele KapJuHanbHble BeHbl. [lociennue, ciuBasch, 00pa3yroT npaBblil U
JIEBBI KIOBBEPOBHI IIPOTOKH, KOTOPHIC BIANAIOT B BCHO3HBIA CHHYC.
Tax 3aMbIKaeTCst Kpyr KpOBOOOpAIICHUSL.

Opeanvl evioenenus MPEACTaBIEHbl BUIOM3MEHEHHBIME MeTaHe(puIu-
ssmu (okomo 100 map), pacroioKEHHBIMH METaMepHO B OONACTH TIOTKH.
BbIBOAHBIME IPOTOKAMHU OHH OTKPBIBAIOTCS B OKOJIOKAOEPHYIO MTOJIOCTb.

Opeanbl pazmuodiceHus UMEIOT BUJ ABYX PAJOB HapHBIX IOJIOBBIX JKe-
JIe3, JeXaluX Ha JHEe OKoJIo)kabepHoW mosnoctH. ITonoBble MPOAYKTHI BbI-
BOJIITCS B OKOJIOXKAOEPHYIO TOJIOCTh Ye€pe3 BPEMEHHO 00pa3yronirecs mpo-
TOKH U Yepe3 aTpUOIOp NONaJatoT B BOAY; OMIOA0TBOPEHUE HAPYKHOE.
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KOHTpOJ’ILHble BOIIPOCHI

1. Bueminee CTPOCHUC JIAaHIICTHUKA.

2. OcobennocTtu CTPOCHUSA HPIHIeBapHTeJ'ILHOﬁ n HLIxaTeHLHOﬁ CHCTEM
JJAaHIICTHHUKA.

3. KpOBeHOCHaﬂ CHCTCMaA JIaHLICTHHUKA.

4, BrigenurenbHas U MoJIOBasi CUCTEMbI JIAaHLICTHUKA.

3.3. Ioarun ITo3BoHouHbIEe (Vertebrata)
OO0wmas xapakTepucTuKa

[Hoatun I103BOHOYHBIE — 3TO BBICIIUM MOATUIl XOPAOBBIX, K HEMY NpHU-
HAJJIOKHUT MOJABJISAIOIIee OONBIIMHCTBO XOPIOBBIX KUBOTHBIX. [103BOHOY-
HbIC OTIIMYAKOTCS OOJiee BHICOKOI OpraHm3anuei, yeM OecyepernHbie U Ju-
YUHOYHO-XOpAoBbIie (puc. 41). Cpenu HUX HET BHAOB, BEAYLIMX CHASYHI
o6pa3 xu3Hu. OHH aKTHBHBI — Pa3bICKMBAIOT M 3aXBATBHIBAIOT IHILY, CIIa-
CaroTcsi OT BParoB, UILYT cede napy.

VYBeNnuyeHne MOIBMIKHOCTU MPEIONPEISIUIO HHTCHCUPUKAIMIO 00Me-
HA BEILECTB M, KaK CJIC/ICTBHE, YCIOKHEHUE OOILEro ypOBHs OpraHu3allyy,
B YaCTHOCTH, YCJIOXHEHHE LIEHTPAIbHONH HEPBHOM CUCTEMBI, €€ pa3JielicHHe
Ha CIIMHHOW U TOJIOBHOM MO3T, COCTOSILIMM U3 ISATH OTHENIOB. XapaKTEpHO
TaKKe HAIUYME CePAla, PACIONIOKEHHOTO Ha OPIONIHOW CTOPOHE Tela MO
KuiedHol TpyOkoi. Ha3BaHue moaTHma CBSI3aHO C 3aMELICHHEM XOp/IbI
CerMEHTHPOBAHHBIM XPAIICBBHIM WM KOCTHBIM OCEBBIM CKEIETOM — IO3BO-
HOYHHKOM.

IT03BOHOYHBIC KHBOTHBIC IIUPOKO PACIIPOCTPAHEHBI IO 3eMHOMY IIIapy.
MHorue nNo3BOHOYHBIE UMEIOT OOJIbIIIOE XO3IHCTBEHHOE 3HAUCHHE.

[Moxarun [103BOHOYHBIE BKITFOYACT CIICAYIONINE CHCTEMATHYCCKIE TPYIIIBI:

Hanxnacc Becuemocthsie (Agnatha).

Knacc Kpyrmopotsie (Cyclostomata).

Hanknacce Yemoctaopotsie (Gnhathostomata).

Hanknacc Peiosr (Pisces).

Kitace Xpsiuessie psiobr (Chondrichthyes).

Kirace Kocrtubie peiosi (Osteichthyes).

Hanxiacc YerBeponorue, unu Hazemusie mo3sonounsie (Tetrapoda).

Kuacc 3emuoBoaHbIe, wian Amopudun (Amphibia).

Kiacc Ipecmpikaromntuecs, win Penrrumun (Reptilia).

Kuacc ITtumsr (Aves).

Kiacc Mtekonuratorue, win 3sepu (Mammalia).
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Puc. 41. IpencraBuTeny MO3BOHOYHBIX

CrpoeHue M KH3HEHHBIe OTHpPaBJieHUss. Popma mena MO3BOHOYHBIX
pasHooOpa3Ha. B Tene pasnuuaroT rojomy, mI€l0, TYJOBHILE, XBOCT U KO-
HeyHOCTH. Ho y mepBHYHOBOAHBIX BWIOB LIEHHBIH OTHEN OTCYTCTBYET.
Y HEKOTOPBIX HET NAPHBIX KOHEYHOCTEH — OTCYTCTBUE MX ObIBAaeT OO mep-
BUYHBIM, JTHOO OOBACHSICTCS pemyKimel. Pa3Mepsl MO3BOHOUHBIX KOJIEOITIOT-
Csl OT HEeCKOJBKIX MHIUIUMETPOB (HEKOTOpBIe PBHIOBI) 10 33 M (OTHeTbHBIC
BHIIBI KHTOB).

IToxpoebl IO3BOHOYHBIX 00pa30BaHbl KOXEH, COCTOSIIEH U3 IBYX CIIO-
€B: HAPYXHOTO — JMHUICPMHCA U BHYTPECHHETO — NEPMBI. DMHUICPMHUC MPEa-
CTaBJIEH MHOTOCIOMHBIM >MUTEIHEM. Y KPYTJIOPOTHIX, PBIO M JIMYHHOK
36MHOBOJIHBIX, )KH3Hb KOTOPBIX TECHO CBsI3aHA C BOJHOHM Cpemoil, B 3mH-
JIepMHCe 3aJIeraeT MHOTO JKEJIE3UCTBIX KJIETOK, BBIJICIISIOIINX CIIN3b, 00JIer-
YaIOUIYIO JIBUKEHHE XKMBOTHOTO B BOJIC. Y HA3€MHBIX TIO3BOHOYHBIX — IIpe-
CMBIKAIOIMXCS, NTHL U MJIEKOIHUTAIOIIUX — HapY>KHbIE CIIOW KJIETOK SIH-
JiepMuca oporoeBatoT. Ha nx koxxe 0ObIYHO 00pa3yroTcs pa3iInyHbIe POro-
BbI€ TIPON3BOJTHBIC — POTOBAst YELTysl, POTOBBIC IMTKH, NEPhsI, BOJIOCHI U Ip.
Jlepma KOXHM COCTOUT M3 BOJIOKHUCTOW COEMHHUTENHHOW TKaHU. B Hel 00-
pasyloTcs KocTHas yemnyst (y pbI0), KOCTHBIE IIUTKH M KOKHbIE (HaKiIal-
HBIE) KOCTH. B KOX€ M03BOHOUHBIX 3aJI€Tal0T JKEeJe3bl, Pa3JIMYHbIe 10 CTPO-
€HMIO ¥ QYHKIUSIM (CIITM3UCTHIE, TIOTOBBIE, CAJIbHBIE H JIP.).

Ckenem. Y TIO3BOHOUHBIX TIEPBUYHON OMOPHOM CTPYKTYPOH CIYKHT
xopaa. Ho y B3pocnbix oco0eif Xxopaa B TOH WM MHOM CTETICHN 3aMelIaeTcs
MIO3BOHOYHHMKOM, OOpa30BaHHBIM OTACIBHBIMH IIO3BOHKaMH. Y MHHOT
(KpyrmopoTsle) Xopza MOJHOCTBIO COXpaHSETCS B TEUCHHE BCEH KHM3HU
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XKHMBOTHOTO, HO B COEAMHHUTEIILHOTKAHHON 00OJIOUKE €€ M JISKAIIETro Hal
Hell CIMHHOTO MO3ra Pa3BHBAIOTCS METAMEPHO PACIIOJIOKEHHBIE MapHbIE
XpSIIY, 3alUIAI0IKMe CIMHHOM Mo3r. XOopoulo coxXpaHseTcs XopAa B Te-
YEeHHUE BCEH JKM3HM y OCETPOBBIX PHIO, HO Y HUX BOKPYT XOpAbI 00pa3yroTcst
BEPXHUE W HW)KHHE XPALIEBbIE JyTH MO3BOHKOB. Y KOCTHCTBIX PBHIO B MpO-
LIecCe OHTOTEHE3a XOpJia B 3HAUUTEIbHOM CTENEHU BBITECHSACTCS I03BOHOY-
HHUKOM, OOpa30BaHHBIM METaMEPHO PAacIOj0KEHHBIMHU JBOSIKOBOTHYTHIMHU
MIO3BOHKAMH. MeXIy MO3BOHKAMH COXPAHSIOTCSI Y€TKOOOPa3HbIE MM JIMH-
3000pa3HbIe OCTATKH XOPAbl. Y B3POCIBIX HA3€MHBIX ITO3BOHOYHBIX IBOS-
KOBOTHYTBIE MO3BOHKH BCTPEYAIOTCA PENKO, M XOpAa COXPAHSIETCS BO
B3pPOCIIOM COCTOSIHUM JIMIIb B BUJE HE3HAYUTEIBHBIX OCTATKOB MEXIY IO-
3BOHKaMH. OTIENbHBIA ITO3BOHOK OOBIYHO HMMEET TEJO, BEPXHIOI YTy,
yepe3 KaHall KOTOPOU IMIPOXOAUT CIIMHHOM MO3T, U HUKHIOKO JIyTy.

Uepen MO3BOHOYHBIX JKUBOTHBIX OBIBACT XPSILIEBBIM, KOCTHO-XpSIIe-
BBIM HJIU KOCTHBIM. IIpH pa3sBUTHM KOCTHO-XPSIIEBOrO 4Yepena Ha Xpsiie-
BYIO OCHOBY HaKJIa[bIBAIOTCA IUIOCKUE KOCTH, 0Opa3yIoIUecs 3a CUET OKO-
CTEHEHHUs1 OKpy’Kamouled coequHUTenbHOH TkaHH. [lpn dopmupoBannn
KOCTHOTO Yeperia yacTh KOCTeH 00pa3yercsl IyTeM OKOCTEHEHUSI XPSILEBOTO
yepera SMOpHOHA (TIEpBUYHBIE KOCTH), & APYTHUe HAKIAIBIBAIOTCS HA HErO
CHapyku (HaKJIagHBIC KOCTH). B uepere mo3BOHOYHOTO Pa3iuyar0T MO3ro-
BYIO KOpPOOKY M BHCIEpaIbHBIH cKeneT. Mo3roBasi KOpoOKa 3aliIlaeT OT
MEXaHUYECKUX BO3IECHCTBUI OJOBHOW MO3I M OpPraHbl 4yBCTB, Pacloo-
JKCHHBIE Ha IOJIOBE.

Myckynamypa. Y pbid ¥ KpYTJIOPOTBIX C Ka)KIOW CTOPOHBI Tela TAHYTCS
MOIIHBIE MPOJOIbHBIE MBIIIIBI, Pa3ACICHHbIE TOHKUMH COEIUHHUTENBHO-
TKaHHBIMH TIEPEropoKaMu (MHOCETITaMH) Ha psA CETMEHTOB (MHOMEPOB).
VY Ha3eMHBIX TI03BOHOYHBIX METAMEPHOCTh MYCKYJIaTypbl BO MHOTOM
HapyIieHa 00pa30BaHEeM MHOTOYHMCIICHHBIX OTJEIbHBIX MBIIIIL.

Hepenas cucmema TIO3BOHOUHBIX pa3feNseTCA Ha LIEHTPAIBHYIO, IIEPHU-
(epruIecKyro, CHMIaTHIECKYIO, ITAPACHMIIATHIECKYIO ¥ BETETaTUBHYIO.

Llenmpanvnaa nepsnas cucmema COCTOUT U3 TOJOBHOTO U CIHHHOIO
MO3Ta.

Iepugpepuueckas nepenas cucmema O3BOHOYHBIX MIPEICTABISIET COOO0I
CIIOXHYIO CUCTEMY HEPBOB, OTXOAAIIUX OT I'OJIOBHOI'O U CIIMHHOTO MO3ra K
pa3IUYHBIM OpraHaM Teja.

Becemamuenas, nnu aemonomuasn, HepeéHas cucmema OCYHIECTBIISET
perymAnuio paboThl BHYTPEHHUX OPTaHOB XKHBOTHOTO — COKPAIIEHHUE Cepi-
1[a, NEPUCTAIBTUKY KUIIEYHHUKA, CEKPELUIO XKele3 U Ip. JeATenIbHOCTh Be-
TeTaTUBHON HEPBHON CHCTEMBI UMEET HEKOTOPYIO CTENEHb aBTOHOMHOCTH,
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HO BCE XK€ KOHTPOJMpPYETCs LEHTpaIbHON HepBHOU cucTteMoi. LleHTpsl Be-
reTaTUBHON HEPBHOM CHUCTEMBI HaXOJSITCSl B CEPOM BEIIECTBE TOJIOBHOTO U
CIMHHOTO MO3ra.

Opeanvl nuujesapenss IMEIOT paziandHoe cTpoeHre. OObIYHO NHIIeBa-
PUTENBHBIA TPakT AU((EpPEeHIINPOBAH HA POTOBYIO TOJIOCTb, IIIOTKY, MHIIIE-
BOJI, KEIYZOK M KUIICYHHUK W 3aKaHYMBACTCS KJIOAKOW WM aHAJIBHBIM OT-
BepcTHeM. K opranaM muimieBapeHUst OTHOCATCS TaK)Ke IMHIIEBApUTEIbHBIC
XKEJIEe3bI — MICUCHb, ITODKETYI0YHAs JKene3a ! Ap.

Opeanvl Ovixanus. KpyrmopoTsie u peIOBI, a TaKXKe JIMIMHKHA 36MHOBO/I-
HBIX JIBILIAT KaOpamu, B3pOCIbIE XK€ 3€MHOBOJHBIC, IPECMBIKAIOIIUECS,
ITHULBI U MJICKOIIUTAOIIUE — JICTKHUMHU. B ra3oo6MeHe HHU3MINX ITO3BOHOY-
HBIX OOJBIIOE 3HAYCHHE MMEET TAaKXKe KOXKHOe IbIxaHue. JKaOpbl BOJHBIX
TO3BOHOYHBIX — 3TO IJIACTUHYATBIC BBIPOCTBHI CTCHOK >1<a6epH1>1x Lueneﬁ B
BHJIE TOHKUX Ka0EpHBIX JICTIECTKOB C OOraTol CeThI0 KPOBEHOCHBIX COCY-
70B. Jlerkne MO3BOHOYHBIX 00pPa3ylOTCSl B OHTOTE€HE3€ KaK HMapHbIE BHIPO-
CThI OPIOIIHON CTOPOHBI TJIOTKH. Y 3€MHOBOJHBIX OHH MUMEIOT BUJ TOHKO-
CTCHHBIX MCIIKOB CO CKJIaA4aTbIMU CTCHKaMH, Y MPECMBIKAIOIIMNXCS TAKKE
MEIIKOOOpa3Hbl, HO BHYTPH pa3/elIeHbl MHOTOYHCIICHHBIMH IIEPETOpoIKa-
MU U CKJIQJIKaMH, Y ITHUI] JETKHE UMEIOT I'y0uaToe CTpOoeHHE. Y MIICKOIH-
TaoMUX KOHCYHBIC PAa3BCTBJIICHUA 6pOHXOB OKaHYMBAKTCSA B JICTKHUX MEJIb-
YaWIIUMH ITy3bIpbKaMH — ajbBeosaMi. CTEHKH JIETKUX BCEX BHJIOB IPOHH-
3aHBI CEThI0 KPOBEHOCHBIX KalMIIIPOB. Bo31yx mocTynaer K JIerkuM depes
HO3APH B I'NIOTKY, A€ HAYUHACTCA ABIXAaTCJIBHOC I'OPJIO — Tpaxesa, KOTopasd B
TPYIHOM TOJIOCTH JETUTCS Ha JIBa OpOHXA, HAYIIUX K JIETKUM.

Kposenocnas cucmema 3amxHyTas. OHa COCTOWT M3 CepALA, apTepH-
AJIBHBIX COCYJIO0B, HECYHIUX KPOBbH OT CEpJla K pas3IMdYHbIM OpraHaMm, BE-
HO3HBIX COCYZIOB, IO KOTOPHIM KPOBb BO3BpAILACTCS B CEp/LE, U KaIMILIA-
POB — MENbUAMIIMX COCYNOB, COCOMHSIOIINX OKOHYAHHS Ppa3BETBICHUH
aprepuil 1 BeH. KpoBb TMO3BOHOYHBIX MpEACTaBIACT c000il OeclBeTHYIO
BSI3KYIO JKHJIKOCTh — IIJIa3My, B KOTOPOH B3BEHIEHB! ()OPMEHHBIE JJIEMEHTHI:
SPUTPOLUTHI M JEHKOUMUTHL. Y KPYIJIOPOTHIX, PbI0 M JIMYMHOK 3€MHOBOJ-
HBIX, JBIIAIINX Ka0paMu, OUH KPyT KPOBOOOPAIICHNUS: OT Cep/ia BEHO3-
Hasl KpOBb MJET K >kabpam, T1e OKUCISIETCS] B OCBOOOXKIAETCS OT AUOKCHAA
yIiIeposa, a 3aTeM pa3sHOCUTCS apTepHaIbHBIMHU COCYJaMH 110 BCEMY Tely,
BO3BpAILasiCh B CEP/ALE IO CUCTEME BEHO3HBIX cocynoB. Cepaue y 3TUX KH-
BOTHBIX UMEET JIBE KaMEPBI — MPEICEPINE U KETYHAOUCK.

Y B3pOCHBIX 36MHOBOIHBIX, HPECMBIKAIOMINXCS, NTHI] U MIIEKOINTAIO-
KX B CBSI3M C IEPEXOAOM K JIETOYHOMY ABIXAHHUIO JIBa Kpyra KpoBOooOpa-
IIEHMUS.
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Opeanvl evidenenus. Y TIO3BOHOYHBIX KHBOTHBIX OpPTaHAMH BBIICIICHUS
SIBJISIFOTCS TTapHble oukd. CTpoeHHe ToYeK U MPOTEKaIoIINe B HUX MPOLec-
CBl Pa3NIMYalOTCsl y MpeJCTaBUTENE pa3HBIX I'PYII KUBOTHBIX M M3MEHS-
I0TCS B TIPOLIECCE OHTOTeHE3a.

Opeanvr pazmuodicenus. 1loutn Bce MO3BOHOYHBIE KUBOTHBIE pa3feiib-
HOMoJbl. Yucno repMadpoIUTHBIX BUAOB OYE€Hb HEBeNUKO. [1onoBele xene-
3bl — CEMEHHUKH y CaMIIOB M SIMYHUKH Y CAMOK — OOBIYHO MapHbIe. Y Kpyr-
JIOPOTHIX TIOJIOBBIE KIIETKHM M3 TOJOBBIX jKeJie3 TOMaJaloT B MOJOCTh Tela,
OTKyZa 4epe3 0COOBIe MOPHI, PACTIONIOKEHHBIE OKOJI0 MOYEBOTO OTBEPCTHS,
BEIBOJATCS HapyXy. Y APYTUX MO3BOHOYHBIX ISl BRIBEACHUS HApPYyXKy IO-
JIOBBIX TPOAYKTOB pAa3BHBAIOTCS CIIENHANbHBIE TPOTOKH. Hepemko oHH
nrddepeHIrpoBaHbI Ha PSIIT OTAETIOB.

Ha ocHoBe paznmauii B 00pase KU3HU, OCOOCHHOCTSIX CTPOCHHS, Xapak-
Tepe pa3MHOKCHHS M Pa3BUTHUS 3apOJBIIICH, a TAKXKe ITyTeH ABOIIOIHH I10-
3BOHOYHBIX Pa3ZessioT Ha JIBe Tpynisl — Anamnia 1 Amniota.

I'pynna Anamnia. K 310ii rpynmne npuHaanexar npeJcTaBUTENN Kiac-
ca Kpyrnopotsie, pplObl M 3¢MHOBOJHBIE, T. €. YKUBOTHBIE, IIPOBOISIIIUE BCIO
KHM3Hb WM JMYMHOYHYIO CTaJMI0O B BOJe. AHAMHUM — HU3IINE MEPBUYHO-
BOJIHBIC MO3BOHOYHbBIE YXMBOTHBIE, 3aPOABIIIM KOTOPBIX JIMIIEHBI 3apOJbl-
IIEBBIX 000JOYEeK — aMHHOHA W ajutaHTouca. JKMBOTHBIE, OTHOCAIINECS K
9TOH TPYIIE, UMEIOT CIM3UCTYIO KOXKY, TPOHUIIAEMYIO KaK JUIs BOIBI, TaK U
JUI pa3iMYHBIX Ta30B M BemecTB. [I0KU3HEHHO WM HAa PaHHUX CTaHsIX
Pa3BUTHS y HUX COXPAHSACTCS METaMepHs MBI, X JTHYMHKY, a HHOTA H
B3pOCIBIe 0COOM Ha MPOTSHKEHUH BCEH JKU3HU JpIMIAaT xkabpamu. OpranaMu
BBIJICIICHUS Y B3POCIBIX 0CO0CH CITy’KaT TYJOBHIIHEIC (Me30HE(QpHUUECKHUE)
MTOYKH; KOHCYHBIMH MPOAYKTAMH 0OMEHA SBISIOTCS aMMHAK HJIH MOYCBHHA.

Y mopamnsioniero OOJBIIMHCTBA BUIOB ITOW TPYIIIBI HAOIIOIAETCS
Hapy)XHOE OILUIOJJOTBOPEHHE B BOTHOW cpere. Sliina Menkue, MOKPBITHIC
CTyJIEHUCTONW 000JIOUKOM, ¢ HEOOJBITUM 3aMacoM MUTATENILHBIX BEIIECTB.
PasBuTHe 3apojbima MpoTeKaeT B BOJIHOM cpene O6e3 oOpa3oBaHUs CIEIH-
aJBbHBIX 3apOBIIIEBBIX 0000UueKk. PasButne ¢ MeTaMopgo30M.

I'pynna Amniota BKIFOYaeT BBICIIMX HA3EMHBIX TTO3BOHOYHBIX JKUBOT-
HBIX — MIPECMBIKAIOIINXCS, TITHI] M MIEKOTUTAIOTHX.

Jis SMOpHOHATPHOTO Pa3BUTHA BBICHIMX ITI03BOHOYHBIX XapaKTEPHO
BO3HHMKHOBEHHE OCOOBIX 3apOBIIIEBHIX 000I0ueK. B sifie B mepuos pa3Bu-
THsI 00pa3yloTcs 000JI04YKH — aMHHOH, OKPY KaloLUi 3apOJIbIll, U aJUIaHTO-
uc. Ilo Ha3BaHMIO OJHOM W3 3apOJBIIIEBBIX 000JOYEK (AMHHMOH) BBICIINE
MO3BOHOYHBIE MMEHYIOTCSI aMHHOTaMH. AMHHOH pa3BUBaeTCs B BHUJE
CKJIQJIKU 3KTOAEPMBI M Me3ojiepMbl. [locne cpactanusi KpaeB 3TOH CKIaaku
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3apOJIBIIT OKA3BbIBAETCS Cpa3y B JIBYX 000JOYKaX — BO BHYTpEHHEH (aMHHOH)
1 HapyXHOH (cepo3a). Mexly aMHHOHOM U 3apOJIbIIIEM HaXOJUTCsl OKOJIO-
IUTOJTHASI, WM aMHHMOTHYECKasl, >KUJIKOCTb, KOTOpas IpeJOXpaHseT 3apo-
JIBIII OT BBICBIX@HHS M MEXaHUUECKHUX MOBPEXKAEHUNH. BTopas 3apopiieBas
000J104Ka — QJUTAHTOHUC — 00pa3yeTcs Kak MeNIKooOpa3HbIil BEIPOCT 3aJHET0
OTJea KHIICYHUKA 3apoJpbliia. AJTAHTOMC CIIYy>KUT MECTOM HaKOIUICHMS
KOHEYHBIX IPOAYKTOB 00OMEHa, BBLICNAEMbIX 3apoabiiieM. HapyxHas cTeH-
Ka aJulaHTOWCa, OoraTas KPOBEHOCHBIMH COCYIAaMH, BBITIOJHACT IbIXaTElb-
HyI0 QYHKOUIO. Y BBICIINX aMHHAOT aJUIAHTOMC CPACTaeTCs C Cepo30d U
00pa3yeT XOpHOH.

VY Bcex aMHHOT OIUTOJIOTBOPEHHE BHYTPEHHEE, T. €. OHO NPOHCXOAUT B
MOJIOBBIX MyTSIX caMKHu. Pa3zBuTre aMHHOT mpsimoe, 6e3 MeTamopdo3a; Mo-
JIOZI0€ KMBOTHOE OTJIMYAETCS OT B3POCIIOrO pa3MepaMu U MHOT/Ia OKPACKOM.

Haaknace becueaiocTabie (Agnatha)

MHoOro pa3HOOOpa3HBIX MCKOMAEMbIX OECUENIOCTHBIX HAi/IeHO B OTJIO-
KEHUsIX, HAYMHAs ¢ CHIypuiickuX. OHU COCTABISIOT MOAKIIACC IUTKOBBIX.
Kak y MHHOT M MHKCHH, y IIUTKOBBIX OBLIO HEIapHOE OTBEPCTHE OOOHs-
TENBHOTO MEIKa, M OH He COOOMIANCS C TIIOTKOH. YIIHOH TaOupHHT nMen
JIBa TIONYKPYXXHBIX KaHaya. FIX T0J0Ba M MepeaHss 4acTh TYJIOBHILA OBUIH
HOKPBITHI KOCTHBIM TOJIOBOIPYAHBIM IMUTOM. HecMOTpsi Ha Takylo 3aluuTy,
IIMTKOBBIE BEIMEPIIU B BEPXHEM JICBOHE.

Bonee xH3HECTIOCOOHBIMU OKa3aIUCh MUHOTH M MUKCHHBI, HO, CyJIs TI0
ux o0pasy *KHM3HH, 3TH )KUBOTHBIE CHOPMHUPOBAIUCH YK€ MOCIIE MOSIBICHUS
HACTOSIINX PBIO, Tapa3uTaMyu KOTOPBIX OHH U CTaJIH.

CoBpeMeHHbIe 6eCUETIOCTHbIE — HEOObIIas TPyMIa MIPUMUTHBHBIX I10-
3BOHOYHBIX JKUBOTHBIX C COCYIIMM POTOBBIM aIlliapatoM Oe3 MOJBIIKHBIX
yemrocteit. JKabepHsix nyr HeT. [lapHble KOHEYHOCTH OTCYTCTBYIOT. IMeeT-
sl HeTapHasi HO3/Ipsl, Beyllasi B HeMapHbIii 00OHATENLHBIA MEIIOK.

CucremMaTnka

Hapcro XKusotHble (Animalia).
[MommapcTeo Muorokierounsie (Metazoa).
Tun Xopnossie (Chordata).

[Moarun Yepennsie (Craniata).

Hanxnacc becuenroctaeie (Agnatha).
Knacc Kpyrmnopotsie (Cyclostomata).
IMoaxnace Munoru (Petromyzontes).
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Otpsin Munoroo6passsie (Patromyzontiformes).

Bun munora eporneiickas pyuseBas (Lampetra fluvatilis).
IMoaxnace Mukcunsl (Myxini).

Otpsin Mukcunoo6pasusie (Myxiniformes).

Bun mukcuna oosikHOBeHHs (Myxine glutinosa).

3.3.1. Knace Kpyraopotsie (Cyclostomata)

Krnacc KpyriopoTbIX HpeCTaBlI€H NPUMUTUMBHOM IpyHmod MO3BOHOY-
HBIX JKAUBOTHBIX, BKITIOYAOIICH MUHOT ¥ MHKCHH. DTO PBIO00OpA3HEIEC K-
BOTHBIC, HE UMEIOIINE YENOCTEH. Teo KPYriIopOThIX BBITSHYTOE, IMIIHH-
JIPUYECKOe, HECKOJBKO YIUIOUIEHHOE C OOKOB, OCOOCHHO B 3aJHEH YaCTH.
Kosxa roJjiasi, ¢ MHOI'OYHMCJIICHHBIMU KCJI€3aMU, IMOKPbITAa CJIU3bIO. Haprle
KOHEYHOCTH OTCYTCTBYIOT — MX HE OBUIO M y NPEIKOB KPyIJIOPOTHIX. PoT
0e3 YemrocTel, pacmoiokeH B NIyOuHe pOTOBOM npucocku. Hosmpst Hemap-
Hast. XOop/a MOJHOCThIO COXPAHSETCSl B TEUCHHE BCEH JKU3HM JKHMBOTHOTO.
ITo 6oxaM CIIMHHOTO MO3Ta METaMEPHO PACIHOJIOKEHBI TONAPHO HEOOJIbIINE
XPSILIH — 3a4aTKA BEPXHUX YT MO3BOHKOB. Yepen 00pa3oBaH HECKOJIbKHUMHU
XpsAmamMa. MUKCHHBI ¥ OOJNBIIMHCTBO MHHOT — OOHTATENN MOpSI, HO HEKO-
TOpBIE MHUHOTH 3aXOJAT B PEKH JUII MKPOMETAHUS, TMOO IMOCTOSHHO XHUBYT
B IIPECHBIX BOJAX.

Teno KpyriopoThIX pa3jeNeHO Ha TOJOBY, TYJIOBHIIE M XBOCT. XBOCT
OTOpPOYEH Y3KUM XBOCTOBHIM IIABHUKOM. Y MHHOT HA CIIMHE HMMEIOTCS
TaK)Ke HeMapHbIC CIIMHHBIC IUTaBHUKH (pHcC. 42).

Puc. 42. BHennwii BUI KaCIIUHCKONR MUHOTH
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Opeanvl wyecme pa3BuThl cinabo. I'1aza Mambl, a y MEKCHH CHJIBHO pe-
JnyuupoBaHbl. OOOHsTENBHAS [TOJIOCTh HEMapHasl, OHa OTKPBIBAETCS HAPYKY
OJIHOI HO31pelt (HO 00oHATENbHBIE HEPBHI MapHble). OOOHATEIbHBIH MELIOK
IIPOAOJKAETCS B TAK HA3bIBAEMBbII MUTYUTAPHBIN BBIPOCT. YXO BHYTPEHHEE;
OpraH pPaBHOBECHs UMEET TOJIBKO JBa MOIYKPYXHBIX KaHana. MMerorcs
KOKHBIE PELENTOPbI Pa3IUYHOI0 Ha3HAUCHUS.

Tuwesapumenvuas cucmema Ha4MHAETCd OKOJOPOTOBON MPUCOCKOM,
yCa)XEHHOH pOroBBIMHU 3y0unKamu. B riryOMHE NMPHCOCKH pacIoIokKEH poT,
KOTOPBII BeleT B OOMMPHYIO TIIOTKY. ['7TOTKa menuTCcs TOPH3OHTAIBHON
MIEPETOPOAKOI Ha JBE YACTH: CJIETIO 3aKaHYMBAIONLYIOCS JBIXAaTECIbHYIO U
pacIoIoKeHHYI0 HaJl Hel IHIIeBapuTeabHyo (mumeson). [TumeBapuTens-
Hasl 9acTh MEPEXOANT B MpsAMOH, HenuddepeHIMpOBaHHBIN KUIIEYHUK, 3a-
KaHYMBAIOIUICS aHAIBHBIM oTBepcTHeM (puc. 43). Mmeetcst Gonpias me-
YeHb; JKEITIHOTO ITy3bIPs HET.

Opeanamu Ovixanus ciayxaT kabepHble MemKH. VX cTpoeHne oTinya-
€TCs OT CTpOCHHs kabp pri0. B OOKOBBIX CTEHKAaX MbIXaTEIbHON YacTh
[JIOTKU UMEFOTCS TTapHBIE OTBEPCTHSI, BEylHe B )KaOepHbIe MEIIKH, CTEHKH
KOTOPBIX HECYT MHOTOYHCIICHHbIE TOHKHE JIETIeCTKH. B HHMX pacmosoxkeHa
CeTh KPOBEHOCHBIX COCYZIOB. Y MHHOI' OTBEPCTHS KaOEpPHBIX MEUIKOB OT-
KPBIBAIOTCSI HAPYXKy CaMOCTOSTEIbHBIMH JKa0EPHBIMU OTBEPCTHAMH O 00-
KaM ToJIoBEl. OOBIYHO X ceMb Hap. Y MHUKCHH € Hapy>KHble >kaOepHbIe
OTBEPCTHSI BEAYT B MPOJOJIBbHBIA KaHAaJd, OTKPHIBAIOLIIMKCS OJHHM OTBEp-
ctreM. JKaOpbl y KpyTJIOpOTHIX Pa3BUBAIOTCS M3 YHTOJEPMBI, a HE U3 IKTO-
JIepMBI, Kak y psio (puc. 43).

Kposenocnas cucmema KpyriIopoTHIX MOX0Xa HAa KPOBEHOCHYIO CHCTE-
My JaHIeTHUKA. MiMeeTcst oquH Kpyr kpoBooOpamieHus. Cepiiie COCTOUT U3
mpeacepans u xerynodka. Cee3eHKa OTCYTCTBYET.

Ilokpogbl KPYTIOPOTBIX TOHKHE, C OOJBIITUM KOJMYECTBOM CIU3UCTBIX
KEJE30K.

Myckynamypa 4eTKo pasjielieHa MHOCEITaMH Ha PsiJi MUOMEPOB.

Cxenem TIpelicTaBlIeH XOPOLIO pa3BUTOHM Xxopnoi. [lo Gokam crnimHHOTO
MoO3ra B TOJIIE COCIMHUTEIHHOTKAHHOM OOOJIOUKH, OKPYKAaloIleH ero u
XOpIy, PACIOJIOKEHBI 1Ba psiaa HEOOJBIINX XPSIIMKOB, SBISIOMINXCS 3a-
YaTKaMU BEPXHUX YT MO3BOHKOB. Uepen COCTOUT U3 HECKONBKHUX OTAEIb-
HBIX Xpslled, COCAMHEHHbIX TOHKON NepenoHkod. OCHOBaHUEM uepemna
CITy’KHT XpslieBas INIACTUHKA, 110 OOKaM KOTOPOM JieKaT CIIyXOBBIE Karcy-
JIbI, a Ccriepeny — oOoHsATeNbHAs Karcyna. CkeleT TJIIOTOYHON 00JIacTH UMe-
€T BUJ XpAIIEBOH pemeTky. JKabepHsle Tyru U YeIIOCTH OTCYTCTBYIOT.

Hepesnas cucmema BecbMa npUMUTHBHA. [ 0J10BHOI MO3T Mail. B kpsie
MEePEeHEr0 MO3ra HET HEPBHBIX KJIETOK. MO3XKeuoKk MMeeT BUJ BaJUKa Ha
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nepe,uHeﬁ CTCHKE MPOA0JIroBaTOro Mo3ra, KOTOpLIﬁ 3aHUMACT OKOJIO IT0JIO-
BHHBI BCET'O0 T'OJIOBHOT'O MO3ra.
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Puc. 43. IlpomonsHsIii pazpe3 pedHoi MUHOTH: 1 — X0p/a; 2 — COeAMHUTEIbHOTKaHHAS
0060104Ka; 3 — XPSIIU POTOBOI BOPOHKH; 4 — OKOJIOCEPACUHBIH XpIL; 5 — MycKyIaTypa
sI3bIKA; 6 — TOJIOBHOIT MO3T; 7 — CIIMHHOW MO3T; 8 — CIMHHAs MycKynatypa; 9 — o0oHsTenbHasS
karncyna; 10 — no3apst; 11 — poroBast mosnocts; 12 — rinotka; 13 — numesox; 14 — kunika;
15 — ananbHOe oTBepcTHE; 16 — neuens; 17 — sxabepHble Meniky; 18 — npixarenbHas TpyOKa;
19 — BHyTpeHHHUE OTBepCTHS jkabepHbIX MetkoB; 20 — npencepaue; 21 — xenynouex;

22 — BeHO3Has Ma3yxa; 23 — No4Ka; 24 — MOYETOYHHUK; 25 — MOUYETIONIOBON CHHYC;

26 — mosoBas xelnesa; 27 — MOYEIIOIOBOE OTBEPCTHE; 28 — 1mosioBast opa

Opeanamu gvidenenus y B3pOCIBIX MUHOT SBIISIFOTCSI TYJIOBHIIHBIE ITOY-
KU, @ Y HEKOTOPBIX MUKCHH BCIO )KU3Hb (DYHKIIMOHUPYIOT T'OJIOBHBIE TIOUKH.

Ilonoevie oicenesbi HenapHble. IonoBble IMPOILYKTHI BBIBOAATCS 4Yepes3
Pa3pBIB CTEHOK IOHAJ B TIOJIOCTH TENA, a OTTy/Ja Yepe3 MOUEHOIOBOI CHHYC
HapyxXy.

Pazsumue y MUKcuH npsmMoe, y MUHOT — cO cTaauell nuauHku. B kiace
Kpyrnopotsie BxoasT aBa otpsaa: MukcuHsl 1 MUHOTH.

Ompad Mukcunsl. TIpencTaBuTeNn 3TOTO OTPSAAA BEAYT Mapa3UTHICCKIH
00pa3 xu3Hu. CNIMHHOM IJIaBHUK OTCYTCTBYeT. I'7a3a CKpBITHI MOJ KOXKeEil.
Jnst MUKCHH XapaKTepHO CIHMSHUE KaHAIOB, BEIBOSIINX BOLY M3 XKaOEPHBIX
MemkoB. JKaOepHple MEIIKHA OTKPBIBAIOTCA B OOIIMI MPOIONBHBIN KaHAI,
BBIXOJTHOE OTBEPCTHE KOTOPOT'0 HAXOAWTCS 10331 ToyIoBbl. TakuM oOpazom,
Yy HHUX HMEIOTCS JIMIIb /1Ba COJIMDKCHHBIX Ha OPIOIIHONW CTOPOHE Hapy)KHBIX
oTBepcTHs >kaOepHBIX MemKoB. JKUBYT B MOpsAX. MHKCHHBI BrpBI3AIOTCS B
TeJI0 PBIO M MOEIAFOT UX BHYTPEHHOCTH (pHC. 44).
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Puc. 44. BuemHuii BUj MUKCHHBI

Ompsad Munoczu. TlpeacTaBuTeNn 3TOT0 OTpsiia — CBOOOJTHOKUBYIIUE U
MOJTyTIapa3uTHIECKHe KUBOTHBIE. B Hacrosimee Bpems B (ayHe bemapycu
HACYMTHIBACTCSI TP BHAA MUHOT, U3 HUX pPedHasi MUHOTa 3aHeceHa B «Kpac-
Hyto kHHUTY PecmyOmuxu benmapyck». Y MHHOT HET MapHBIX KOHEYHOCTEH,
HUMEIOTCS JIMIIb HETIAPHBIE CIIMHHON W XBOCTOBOM IIABHUKH (pHC. 45).

Puc. 45. MuHorH, BrpbI3aioIuecst B TEIO PHIO

Teno yanmuHeHHOE, WIHHAPHYECKOe, O0e3 uemryn. CHU3Y Ha mepeaHeM
KOHIIE TOJIOBBI OTKPBHIBAETCS MOYTH KPYIJIO€ OTBEpCTHE OOJIBLION POTOBON
BopoHkH. OHa CIy)XHT IpUCACHIBATEIbHBIM JUCKOM. POTOBas BOpOHKa
HECET Ha CBOCH BHYTPEHHEW CTCHKE POTOBBIC MEPUOTUUCCKH CMEHSIOIIHECS
3yOBbI pa3InYHBIX pa3MepoB. OTBEpCTHE B TIyOWHE BOPOHKH BEJCT B POTO-
BYIO TOJIOCTh, NEPEXOSIIYIO B MHUIIEBO U B JbIXaTCIbHYIO YaCTh TJIOTKH.
[To3amu roJoOBEI ¢ KAXA0H CTOPOHBI TEJa UMCIOTCS 110 CEMb XKaOCPHBIX OT-
Bepctuii. Kakoe U3 HUX BEAET B MEIIOK C jKaOCPHBIMHU JICTICCTKAMH Ha €ro
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credkax. CBOMM BHYTPEHHHM OTBEPCTHEM MEIIOK COOOIIACTCS C JBIXa-
TEBHON YaCThIO TIIOTKH — BOJOMPOBOJOM. Uepes 3TOT OT/es TIOTKH BOIa
MPOHUKAET B KabepHbIE MEIIKH, & U3 MEIIKOB — HAPYXKY. Y MPHUCOCaBIICHCS
MUHOTH [UPKYJSIHS BOJBI OCYIIECTBIISETCS TOJBKO Yepe3 Hapy:KHbBIE Ka-
GepHbie oTBepCTHS. [IUIEBO/ MEPEXOUT B €1Ba HAMEUEHHBIH, HECKOIBKO
pacIIMPEHHBIH [0 CPABHEHUIO C KUIIIKOW keTyaok. [lanee kuiika 6e3 u3ru-
00B MPOJIOIKAETCS JI0 aHAIBLHOTO OTBEPCTHS, MMEETCS CIHPAbHBIN Kila-
maH. KpoBeHocHas cucTeMa ¥ IMOYKH Y MHHOT UMEIOT TE e OCHOBHBIEC Uep-
TBI, YTO U Yy pbI0. MHUHOTH HIMPOKO PACIPOCTPAHEHBI B MOPSAX U MPECHBIX
BOJIaX 000UX MOJTyIIAPHH.

KoHnTpoabHbIe BONpochI

1. O6mast XapakTepuCTHKa KPYTIIOPOTHIX.

2. CucreMatuka KpyriaopoThIX.

3. OcobenHoCcTH MOP(HOJIOTHU KPYTIIOPOTHIX.

4. buonoruueckoe pasHOOOpas3ne KPYyrIOpOTHIX.

5. 3HaueHue KPYTIOPOTHIX B IPUPOJIE U KH3HH YEIOBEKA.

3.3.2. Hagkaacc Poiob1 (Pisces)
OO0 as xapakTepucTHKa

PEI0BI — TOMKUITOTEPMHBIC BOTHBIC ITO3BOHOYHBIC, OPTaHAMU JIBYKCHIS
KOTOPBIX SABJSIOTCS MapHBIC U HETApHbIC MJIABHUKH. Y OONBIIMHCTBA PHIO
KOXa COACPKUT MHOT'OYUCIICHHBIC KEJIC3bl U ITOKPBITA qemyeﬁ pas3In4HOro
ctpoenus. [lo 6okaM Tena MMEIOTCS CeNU(UIHBIC IS TTEPBUYHOBOIHBIX
MMO3BOHOYHBIX OpPraHbl OOKOBOH JNMHMH. POT OrpaHWYeH MOJBIKHBIMU Ye-
mocTsiMu. OpraHaMu JABIXaHUS CITyXKaT >KaOpBl AKTOJEPMANbHOTO TIPOWC-
xoxneHuss. OOOHSATENFHBIE OTBEPCTUS MapHBIC. Y BCEX PBIO, KPOME JIBOSI-
KOJBIIIAIINX, OJUH KPYyT KpoBooOpameHus. Cep/le UMeeT KaMephbl — Ipe/-
cepane W xeaymodek. PeIObI, Kak MpaBuilo, pas3lelbHOIONbI, HO BCTpeda-
10TCs U repMadpoanuTsl. PasMHOKAIOTCS OOBIYHO MKPOMETaHHEM, HO €CTh
TAKXKE KUBOPOJISIIUC.

B Hacrosimee BpeMsi B COBPEMEHHOH (ayHEe HACUUTHIBACTCS OKOJIO
25 THIC. BUIOB PBIO, OOJBIIMHCTBO M3 KOTOPHIX JKHUBET B Mopsx. B ¢dayne
Benapycu HacumthiBaeTcs 66 BUIOB PBIO, U3 HHUX 9 BHJOB 3aHCCCHBI B
«Kpacuyto xaury Pecyonuku benapyce». PeIOBI MMEIOT OrpoMHOE 3HaUe-
HHUE KaK MPOIYIEHTH [IEHHBIX MUIIEBHIX MPOIYKTOB TEXHUIECKOTO CHIPHS.

143



COBpeMeHHLIX pLI6 00BIYHO MoApPa3aACIIA0T Ha JABAa KjIacCa — XPALICBBIC
" KOCTHBIC.

CucremMaTukKa

IapctBo XKuBoTHble (Animalia).
[MoamapcTBo MHoTroKIeTOUHBIE (Metazoa).
Tun Xopnossie (Chordata).
[Moarum [To3BoHOuHBIE (Vertebrata).
Hanxnace YenroctHopothie (Gnathostomata).
Knacc Xpsmessie peiobr (Chondrichthyes).
IMoaxnace Inactunuaroxabepusie (Elasmobranchii).
Hanotpsig Axynsr (Selachomorpha).
Bunsr: katpan ueprnomopckwuii (Squalus acanthias);
akyna 6emnas (Carcharodon carcharias).
Hapmotpsn Ckater (Batomorpha).
Buasr: ckar xBoctokou (Dasyatis pastinaca);
CKar aneKTpudeckuii oosikHoBeHHbIH (TOrpedo marmorata).
Knacce Koctreie pei0sr (Osteichthyes).
IMoxknacc Jlomacrenepsie puiObI (Sarcopterygii).
Hapotpsin Kucrenepsie (Crossopterygii).
Ortpsin LenoxanToo0pasusie (Coelacanthiformes).
Bun natumepust (Latimeria chalumnae).
Hanorpsin ABosikoapimaniye peiost (Dipnoi).
Buast: venryituarauk (Lepidosiren paradoxa);
npotonTep (Protopterus annectens);
porosy6 (Neoceratodus forsteri).
IMoxkiace Jlyuenepsie poiosr (Actinopterygii).
Hanotpsin Ianounnsie (Ganoidomorpha).
Otpsin Ocerpoobpasubie (Acipenseriformes).
Bugmsr: 6enyra (Huso huso);
crepisiab (Acipenser ruthenus);
oceTp atnantuueckuii (Acipenser sturio).
Hanotpsin Kimroneounnnsie (Clupeomorpha).
Otpsn Censaeodpasusie (Clupeiformes).
Bunsl: cenbap atnantuueckas (Clupea harengus);
kuibka kacrmiickas (Clupeonella cultriventris).
Ortpsizn Jlococeobpasubie (Salmoniformes).
Bupbr: tocock kacrmiickuii (Salmo trutta caspius);
¢dopens pyuseBas (Salmo trutta fario);
rop6yma (Oncorhynchus gorbusha).
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Moxorpsx Ilykosuausie (Esocoidei).
Bun myka o6siknoBeHHas (ESox lucius).
Hanorpsin Aursuwutongusie (Anguillomorpha).
Otpsin Yrpeobpasueie (Angulliormes).
Bunst: yrops eBponeiickuii (Anguilla anguilla);
MypeHa cpeanseMHoMopckas (Muraena helena).
Hanorpsn Lunpunouansie (Cyprinomorpha).
Otpsn Kapnoo6pasusie (Cypriniformes).
Bumsr: kapm (Cypris carpio);
mwrotsa (Rutilus rutilus);
nemr (Abramis brama).
Otpsin Comoobpasnsie (Siluriformes).
Bua com eBpomneiickwuii (Siluris glams).
Hanorpsin [Tapanepkounusie (Parapercomorpha).
Otpsin TpeckooOpasueie (Gadiformes).
Busr: Tpecka atnantuueckas (Gadus morhua);
munTait (Theragra chalcogramma);
HainuM oObIKHOBeHHBIH (Lota lota).
Hanorpsn [epxounusie (Percomorpha).
Otpsin Komromkoo6pasueie (Gasterosteiformes).
Bupsr: komomka tpexurnas (Gasterosteus aculeatus);
Mopckas uria (Syngnathus typhle);
Mopckoit korek (Hippocampus ramulosus).
Otpsin KedaneoOpazusie (Mugilifomes).
Bunsr: octponoc (Mugil saliens);
Gappaxyna (Sphyraena sphyraena).
Otpsin OxyHeoOpasnsie (Perciformes).
Bunmst: okyHb peunoii (Perca fluviatilis);
epi o6s1kHOBEHHBIH (Gymnocephalus cernua);
cynak obsikHOBeHHBIH (Lucioperca lucioperca).
Otpsn Kam6Ganoo6pasueie (Pleuronectiformes).
Bunsr: kambana sxentonepas (Limanda aspera);
s13bIK MOpckoit (Solea nasuta).

Kaace Xpsamessie ppi0bl (Chondrichthyes)
Mopgonozuueckuii 0630p. XpsieBble peIObl — IPEBHsISI TPyIa psio,
nosiBuBIIasicst okoyio 300 MITH JIeT Ha3aa u BKIo4aromniast okosio 700 coBpe-

MEHHBIX BHJIOB. CKelleT XpsIIeBoi, 0€3 KOCTHBIX 3JeMeHTOB. Koxa mOKphI-
Ta TUIAKOMTHON Yemryed — MPUMUTHBHBIM THIIOM YeIIyH, B 00pa30BaHHUH
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KOTOPOH y4acTBYIOT dIUAEPMHUC K JepMa. Kitacc BkirodaeT 1Ba mojkiacca:
[TnactuHyaroxabepHble 1 XHUMEPHI.

B coBpemenHoit payne nonkinacc IlnactuadyaroskabepHble IpeICTaBICH
aKyJIaMU U CKaTaMH, B OCHOBHOM OOWTAIOIIMMH B MOpsiX. Pazmeps! koneb-
morest ot 20 cm 110 20 M. Cpein HUX ecTh OBICTpBIE U JIOBKHE ILIOBIIBL, ITH-
TaloIMecs] MOABWXHOW J0ObIUeH; OTHOCUTEIBEHO MAaJIOIIOJBHIKHbBIE BHJIbI,
NUTAIoIMecs OEHTOCOM M IUIaHKTOHOSIHBIE — camble KpymHble. [TogoGHO
BCEM IIO3BOHOYHBIM KOHIEHTpALMs COJNEH B KMIKOCTAX Tella y HUX IpH-
ONMM3UTENBHO B TPH pa3a HIDKE, YEM B MOPCKOH BOJE, HO IIPH 3TOM COXpa-
HSETCSI OCMOTHYECKOE PaBHOBECHE. JTO IOCTUTACTCSA 3a CUET BBICOKHX
KOHIICHTPAILMA OPraHMYECKNX BEIIECTB B JKUAKOCTSX, TJTaBHBIM 00pa3oM
MOYEBUHBI.

VY aKkya HOYKHM aKTUBHO peabcopOMpylOT MOYEBMHY M3 MOYHM, U OHA
octaeTcs B KpoBU. Ee comepkaHme B KPOBHM Yy IUIACTHMHOXKAOEpHBIX B
100 pa3 u Oonee Bblle, YeM Y MIIEKOMTUTAIOIINX, 3TO CMEPTENIBHO IS APY-
T'MX MO3BOHOYHBIX. Y IJIACTHHOXKaOepHBIX MOYEBHHA SIBISIETCSI HEOOXOIH-
MBIM KOMIIOHEHTOM BCEX JKUJIKOCTEH Tesna, u 0e3 ee BBICOKON KOHIICHTpa-
LM TKaHU HE MOTYT HOPMaJIbHO (DYHKIIMOHHPOBaTh. [103BOHOYHUK XOpO-
110 pa3BUT, HO XOpJa COXpaHseTcs MOKW3HEeHHO. [lapHble MnaBHUKH pac-
I0JIaraloTCsl TOPH30HTAIBHO. XBOCTOBOH IIABHUK HEPaBHOJIONMACTHBIN (Te-
TEpOLEPKAIbHBIN), B BEPXHIOIO JIONACTh 3aXOAWT KOHEI HO3BOHOYHHKA
(puc. 46).

[lepenHuii KoHel Tena BBITAHYT B pbuIo — pocTpyM. llleneBunneiil pot
pacIoIoKeH Ha HIKHEH cTOpOoHE rosoBbl. JKabepHbIe MIenH B YUcie MATH-
CeMH Map pasfelieHbl MEXKaOepHBIMHM IEPEeropofKaMH M OTKPBIBAIOTCS
Hapyxy HolepedyHbIMU OoTBepcTHsAMU. Ha nepenHeit u 3anHel CTeHKax xa-
OepHBIX MEPEropoNIOK CHIAT PsIaMH TOHKHE jKaOepHBIE JICTIECTKH, MMEI0-
IIMe TYCTYIO0 CETh KPOBEHOCHBIX cOCyO0B. JKemymouek cepana MpoaoiKa-
eTCsl apTepHaJIbHBIM KOHycOoM. [InmeBapuTenbHas cucTeMa 3aKaHIUBACTCS
KJIOAKOW. B KMILIEYHMKE XOpOIIO pa3BUT CNIMPaJIbHBIN Kianad. IlnaBarens-
HOTO MY3bIps HET.

OpranaMu BbIAEICHHUS SIBISIOTCS TYJIOBUIIHbBIE IOYKH, MOYETOUHUKAMU
CITy’KaT BOJIb(OBBI KaHAJIbI, KOTOPBIE OTKPBIBAIOTCS B KII0aKy. [Iporpeccus-
HOW 4epToH SBJIETCS BHyTpEHHEE OIJIOJOTBOpPEHME. Y aKyl U CKaTOB CO-
3peBIlINe SAHIa BBIIANAIOT U3 SUYHUKOB B MOJIOCTh TENA U YBIEKAIOTCS ABH-
JKCHHEM PECHMYEK B BOPOHKH SHWIEBOJOB, KOTOPBIMH SBJISIOTCSA MIOJIEPO-
BBl KaHabl. ONI0OZ0TBOPEHNE MPOMCXOANT B TIOJIOBBIX MyTSAX CaMKH, KyJa
ceMs BBOJMTCS € TIOMOIIBIO 0COO0TO KOy ISITUBHOTO anmapara. HekoTopsre
U3 aKyJl )KUBOPOJAILNE, IPYTHUE OTKIAaJbIBAIOT KPYITHBIE SHIA.
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Puc. 46. CtpoeHue XpsiieBoii peIObI (aKyna): @ — BHyTPEHHEE CTPOCHHUE:
1 — geper; 2 — ckeJeT CIMHHOTO IUTABHHUKA; 3 — CIIMHHAS a0pTa; 4 — T03BOHOYHUK;
5 — HIDKHSISL 4eNocTh; 6 — xalpel; 6 — BHEIIHUI BUA: 1 — pocTpyM;
2 — mepeqHuii CIMHHOMN IUIABHUK; 3 — 3a/IHUI CIIMHHOM IUTaBHUK; 4 — XBOCTOBOM
IUIABHUK; 5 — aHABHBIN [UIABHUK; 6 — OIOIIHbIC ITABHUKY; [ — TPYIHbIC
IUIaBHUKH; 8 — kabepHBbIe 1en

Y OTHeNbHBIX BUAOB )KUBOPOISIIMX aKyJl 3apOABIIIH MOTYyYaloT OT Ma-
TEPUHCKOTO OpraHU3Ma KHCJIOPOJ M IHTATeJbHbIE BELIECTBA, MOCKOJIBKY
CBSI3aHBI CO CTEHKAMH I10JIOBBIX MyTeH CaMKH. XOpOIIO Pa3BUTHI TOJIOBHON
MO3T ¥ OpraHbl 4yBcTB. HepBHast TKaHb UMEETCS U B KPBIIE IIEPEAHEro OT/e-
J1a roJI0BHOro Mo3ra. OfIHaKo Macca FOJIOBHOTO MO3I'a HEBEJIUKA — Y aKyJl OHa
cocTaBseT /3700 MACCHI TENA.

AKyJIbI U CKaThl BO MHOTHX CTpaHax CiIy’KaT 00beKTaMH npombIcia. Msico
UCIIONIb3YeTCsl B MHIY, OYeHb LIEHUTCS NeYeHb, OCOOCHHO IIeYeHb ITyOOoKO-
BOIHBIX aKyJl. Kojka KpyIHBIX BUIOB LIEHUTCS KaK KOJKEBEHHOE CBIPBE.

Haoompao Axynst. Teno akyn uMeeT Toprenoo0OpasHyio Gpopmy, XBOCT
XOpOIIO Pa3BUT. MHOTHE W3 HUX XWIIHUKH, HAIaJaloIIie U HA MIICKOIH-
TarolIMX, HapuUMep Oeias aKyna, Turposas. CaMmble KpyIHbBIE aKyJbl — Kd-
TOBasi M rUraHTCKas. KaTpaHoBbIe aKyisl )UBYT cTasmu (puc. 47).
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Puc. 47. Axyna Genast (a) 1 KaTpaH 4epHOMOPCKHii (6)

Haoompao Cxkamel. Benyt B OCHOBHOM JIOHHBIH 00pa3 KHU3HH, TEIO UX
VILIOLIEHO B CIIMHHO-OPIOIIHOM HANpaBJICHUH, IMEIOTCS OOJIbIINE IPYAHBIE
IUIaBHUKH. [IWTaroTcst 5TH pBIOBI pa3lUYHBIMH JOHHBIMH >KHBOTHBIMH.
Hawubonee pacnpocTpaHeHbl MOPCKasi JINCHIA, MOPCKOW KOT; €CTh 3JIEKTPH-
yeckue cKaThl (puc. 48) U CKaThl.

Puc. 48. CkaTbl XBOCTOKOII (@) U IIEKTPUYECKUI OOBIKHOBEHHBIH (6)

Kuace Koctable pbiobl (Osteichthyes)

Mopgonozuueckuit 0630p. 11o unciny BUAOB 3TO CaMblii MHOTOUHCIICH-
HBII KJIacC TMO3BOHOYHBIX JKMBOTHBIX. K 3TOMY KJjlacCy OTHOCHTCSI OKOJIO
25 Teic. BU1oB. KOCTHBIE pPBIOBI HACENSIOT CaMble Pa3lIUYHBIE BOJOEMBbI
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3eMHOT0 IIapa, Kak IpecHble, Tak U coieHsle. Dopma Tena peIb KpaiiHe
pasHooOpa3Ha, 4To CBS3aHO C MHOrooOpasueM X MecT oOuTaHus U oOpasa
JKM3HU. Pa3zMepbl pbIO KoeOIoTes B 04eHb MMPOKKX npeaenax — ot 0,7 cMm
110 5-7 M. Macca HeKOTOpBIX pIO JocTHTaeT 2 T.

[T10THOCTP Tena KOCTHBIX PHIO paBHA MJIM HECKOJIBKO BBINIE TNIOTHOCTH
BOJIBI, T. €. Y PBHIO HyJeBas WiM OJM3Kas K Hed IiaBydecTb. Y pwIO, Bexmy-
KX MPUIOHHBIA W AOHHBIA 00pa3 HM3HU, OHa MOXET OBITH OTPHLIATENb-
Ho#t — 0,05-0,07 y xambasn 1 ObIYKOB.

HeliTpanbHas miaBydecTs obecleyMBaeTCs HAIMYHEM IUIABATEILHOTO
My3BIpsl — CHENUAIBHOIO THAPOCTATUYECKOTO opraHa. BHyTpeHHHI ckeeT
OKOCTEHEBIIHH, KOCTHBIC 3JIEMEHTBI MMEIOTCS BCEra, HalpUMep, KO)KHbIE
KocTH. Yerryss KOCMOUIHAS, TaHOWIHAA, Yaimle KocTHas (puc. 49). XKabps
He pa3zieNieHbl eperopoikamM, xa0epHble LI BCera MPUKPBITHI kadep-
HBIMH KpbIIKaMu. [1o 3ToMy npu3HaKy, KOCTHBIX PbI0 MOXKHO JIETKO OTJIH-
YUTh OT XpsuieBbiX. CIHUpaibHBINA KJIalaH B KUIICYHHKE W apTepHalbHBINA
KOHYC B CEpJIIe COXPAHSIOTCS TOJIBKO y JAPEBHUX rpymi pbid. OmionoTso-
peHHEe B OCHOBHOM Hapy»XHOE€, XOTs €CTh W JKHBOpoAsiine Buiabl. Vkpa
MeJIKasl, JIMIIEHHAs! POTOBBIX 000JI0UeK.

Puc. 49. Buzp! yentyn KOCTHBIX PBIO: @ — IIAKOUIHAS; 6 — TAaHOMHASL;
6 — KTCHOHUIHAS; 2 — [IUKJIONJHASI

Opeanvl 0sudicenus. PBIOBI TiepeABUTaOTCA B BOJE, M3THOAs TENO, W C
MOMOIIBIO APHBIX U HETIAPHBIX IUTAaBHUKOB. [1apHBIX IJIaBHUKOB ABE IApHI:
rpyzHble U OprolnHble. [lapHble INIABHUKH IOIICPKUBAIOT TENO PHIOBI B
TOPU30HTAJIBHOM IIOJIOKCHUH W CIyXaT DPYyJIsSMH IIOBOPOTAa M TIIyOWHBI.
WHorpma mapHble ITABHUKH BUIOW3MEHEHBI. BpromHble MUIaBHUKH OBIYKOB
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CPOIIEHBI B 00pa3yl0T MPUCOCKY, C TOMOIIBI0 KOTOPOH PHIOBI yaepKHBa-
I0TCS. Ha JIHE B MECTax C OBICTPbIM TEYEHHEM WIM CHIIBHBIM IIPHOOEM.
OueHb JUIMHHBIE TPYAHbIE IJIABHUKHM JIETYYMX PBIO 00pasyloT Hecymine
IUIOCKOCTH, Ha KOTOPBIX 3TH PHIOBI TNIAHUPYIOT, OTAEJIUBIINCH OCIE Pa3-
Oera OoT BOABI.

K HenmapHbBIM IUTaBHUKaM OTHOCSATCSI XBOCTOBOH, OJUH HJIU HECKOJBKO
CHMHHBIX ¥ 0/1uH (pexe 0oJibIle) aHaJIbHBIA. B mocTynarensHOM IBHKEHUN
pPBIO OCHOBHYIO POJIb UTPAET XBOCTOBOH IIABHUK; OH XK€ CIyXXHT pyJeM
IIPU TIOBOPOTaX W MOTPYKEHHUAX KMBOTHOro. CIIMHHBIC 1 aHAIBHBIC IIJIaB-
HUKH, MPEXIE BCETO, SIBIIIOTCS CTAOMIN3aTOPAMH HAIIPABICHUS BIDKCHUS
PBIOBI, TAKXKE YJACTBYIOT B IOBOPOTaxX Tena. Tak, Jiel ABMKEHHEM JUIMHHO-
TO aHAJILHOTO TUIABHUKA MOXET HAKJIOHATh NEPEIHUNA KOHEIl Tella BHU3, 4TO
obyeryaer NMpOXOoX/JIeHUE MUIM. Y LYK CIIMHHOW M aHAJIbHBIN IUIAaBHUKU
CMEIIEHBI K XBOCTY, UTO YBEJIMYUBAET MOIIHOCTh yapa XBOCTOM H, CIIENI0-
BaTeJbHO, O0ecleunBaeT CTPEMUTEIbHBIH OPOCOK Ha JOOBIYY M3 3acajbl
(puc. 50).

VY kuByIIeH Ha THE MOpel PHIObI-YAMIBIIMKA YIUIMHEHHBIN MepeHuil
JIy4 CIIMHHOTO IJTABHUKA PAcIojIoKeH HaJl BEpXHeil ry0oil; konebaHus 3Toi
CBOEOOpA3HON YJOYKHM TPHBIEKAIOT K XHWIIHUKY JOObIYy. Y pBIOBI-
MPUIUNANGI CIIMHHOM IJIaBHUK IIPEBPATHUIICS B IPUCOCKY.
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Puc. 50. Buemnuii Buj siema: 1 — COMHHOM TUIaBHUK; 2 — XBOCTOBOM IJIABHHUK;
3 — aHaNbHBI TUIABHUK; 4 — OPIOIIHBIC TUIABHUKY; 5 — TPyIHbIE IUIABHUKH; 6 — poT;
7 — Ho3npw; 8 — rinasza; 9 — xabepHas kpbika; 10 — 6oxoBas JIHHUS;
11 — aHanpHOE OTBEpPCTHE

TToxposbl KOCTHBIX PBIO MPEACTABIEHBI SIUACPMUCOM U AepMoil. MHO-

TOYHUCJICHHBIC OAHOKJIICTOYHBIC KEJIC3bI JIMUACPMHCA BBIACIAIOT CIN3b, KO-
TOpad TOHKUM CJIOEM IMOKPBIBACT TEJIO pI)IGI)I. OT0 YMEHbLIIACT TPEHUEC TTPU
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IUIaBaHMH, a OAKTEPULUAHBIE CBOHCTBA CJIM3U NPETATCTBYIOT IPOHUKHOBE-
HUIO B KOXXY MHKpOOpraHusmoB. KieTku snuzpepMuca U AepMbl COAEpKaT
MIUTMEHTBI, KOTOPbIE ONpEeeNsoT oKpacky pbid. Okpacka y OOJNBIIMHCTBA
PBIO MOKPOBUTEIBCTBEHHASI, YTO JIEJIa€T UX MaJlo3aMETHBIMH B BOJIHOH cpe-
nie. Y OOJBIIMHCTBA PBIO TEJIO MOKPHITO 3alUTHBIME KOCTHBIMH 00pa3oBa-
HUSIMH — KOCTHOU 4elnyed (UKIOUTHOW WM KTCHOUIHON), MMCIOIICH BH
TOHKHX, Yepenuneo0pa3Ho HaJlerarolux APYr Ha Apyra IUIAaCTHMHOK pas-
mnaHOU Gopmel (cM. puc. 49). OHHE pPa3BUBAIOTCS B BEPXHHUX CIOSX IEPMEL,
00pasys B OOJBIIMHCTBE CITy4aeB MpaBHIbHBIC psABL. Uenryw pacTyT B Te-
YeHre BCeH KU3HU PHIOHI (puc. 51). Y HEKOTOPHIX BUIOB HEPAaBHOMEPHOCTh
POCTa Yellyn B PasHbIE CE30HBI T0Jla BEAET K 00pa30BaHMIO Ha HHUX IINPO-
KHX JETHUX WM y3KHX 3UMHHUX KOJEIl, IT0 YHCITYy KOTOPBIX MOXXKHO CYAHTb O
BO3pacTe phIObl. BepXHsis MOBEPXHOCTh YEllyHd YacTO MMEET CIIOXKHBIN pe-
nbed), YBETMYMBAIOLIMN €€ MPOYHOCTh M IMOBBIIIAIONIMN THUIPOJIUHAMHIYE-
CKHe cBoiicTBa Tena pbIObl. LlukimonaHas uemnrys (ca3aH) UMeET OKpPYIJIBIN
3aJHUI Kpal, y KTeHOMIHOH uelryn (OKyHb) 3aHUI Kpail HeceT 3yOIbl —
«rpedeHb». Y MHOTHX PhIO B HW)KHUX CIIOSIX YELIYH JISKHUT MPOCIOiKa KpH-
CTAJUIMKOB H3BECTH W MUTMEHTA TyaHWHA, YCHJIMBAIOIIHUX CepeOpPHCTHINA
6neck poi0. [Ipu nmoTepe delryn JOCTATOYHO OBICTPO MPOMCXOAUT UX MOJ-
Hast pereHepanus. VHorga denryn pel0 BHIOM3MEHSIOTCS, 00pa3ysl WIJIBI,
IINIBI, KOCTHBIE IUTKH U IPYyTHE KOKHBIE 00pa30BaHMUS.

4 ropa

3 roaa

2 roga

rog

Puc. 51. Onpenenenne BozpacTa peIOBI 10 TOZOBEIM KOIBLAM YEIIyH

Ckenem. Y KOCTHBIX PBIO XPSII B CKEJETe YACTHYHO WJIHM TTOJTHOCTHIO
3aMeIIaeTcsi KOCTHOM TKaHBIO, 00pa3yroTCs XOHAPAIbHEBIS, WIH XPSIIEBHIE,
KOCTH, BO3HUKAIOIIHNE HE3aBHUCHUMO OT IMOKPOBHBIX. [IlepBOHAYANBHBIM XKe
THIIOM OKOCTCHEHWS SIBJIAIOTCS KOXKHBIE, WJIH TIOKPOBHBIC, KOCTH, UMEIO-
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mye, Kak MpaBuilo, BUJ TUIACTUHOK. [IOKpOBHBIE KOCTH HE MMEIOT XpsIie-
BBIX IPEIIECTBEHHUKOB, 1 WX 00pa3oBaHME BeIET K IMOSBICHHIO HOBBIX
JJIEMEHTOB CKEJIETa, T. €. K €ro YCIOKHEHUIO. Y KOCTHBIX PbIO BO B3pOCIOM
COCTOSTHUM PYAUMEHTBI XOPIbl OCTAaIOTCSl TOJILKO MEXIy IT03BOHKaMH, a
cKeJleT 00pa30BaH B OCHOBHOM KOCTHBIMH 3JIEMEHTaMHU.

VY KucrTenepsIX, JBOSKOABIIIAIINX M OCETPOBBIX PBIO B TEUCHUE KU3HU
COXpaHseTcs XOP/a, a MO3BOHKH MPECTABICHBI TOJIBKO XPSIIEBBIMU AyTaMH.

CkeneT prIO ciaraeTcs W3 depena, 0CeBOTO cKeleTra (TI03BOHOYHHKA) U
CBSI3aHHBIX C HUM pedep, CKesleTa MapHbIX IUIABHUKOB M MX TIOSICOB U CKe-
JieTa HEMapHbBIX IUTAaBHUKOB. Yepen cOCTONT M3 MO3TOBOW KOPOOKH M BHC-
LEpaTbHOTO CKeJleTa, KOTOPHI 00pa3oBaH YENOCTHOHM, MOABA3BIYHOW WU
MATHIO JKa0EpHBIMH JIyramMu. Y OOJNBIOIMHCTBA PHI0 B POTOBOM IOJIOCTH
HMEIOTCSI OHOBEPIIMHHBIC 3yOBI, KOTOpPBIE PACHOJIOKEHBI HE TOJIBKO HA
YETIOCTSIX.

I103BOHOUHUK pa3zelieH Ha TYJOBHUILHBIM U XBOCTOBOM otnensl. Ilo-
3BOHKH aM(HIIENBHBIC, T. €. UX Tela ABOSKOBOTHYTHIC (pHC. 52).

a 6 6

Puc. 52. Cxener KOCTHOH pbIOBL: @ — 00MmIKMil BUA: 1 — 4emrocTH; 2 — ueper;
3 — IUIaBHUKOBBIE JIy4uH; 4 — MIO3BOHKH; 5 — Ta30BbIi 1osiC; 6 — pedpa;
7 — ckenet OPIOUIHOTO IUIAaBHUKA; 8 — CKEJIET TPYIHOTO [UIaBHUKA; 9 — IICUeBOil MO5C;
10 — >xabepHast KPBILIKa; 6 — TYJIOBUIIHEIN TO3BOHOK; 8 — XBOCTOBO# IO3BOHOK:
1 — OCTHCTBII OTPOCTOK; 2 — BEPXHsA Ayra; 3 — O0OKOBOI OTPOCTOK; 4 — HIDKHSS Ayra

Bepxane nyru 1o3BOHKOB 00pa3yr0T CIIMHHOMO3TOBOH KaHAJ, a HIDKHHAE
JTyTH XBOCTOBBIX II03BOHKOB — KaHaJI, T/I€ TIPOXOAAT KPYITHBIE KDOBEHOCHBIE
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cocynpl. C IO3BOHKaMH TYJIOBHIIA CBA3aHBI pedpa, CBOOOTHO OKaHIMBAIO-
Mecss B MyCKyJaType CTCHOK Tena. [lapHble TUIaBHUKK MMEIOT MOsica, Jie-
JKalue B TyJoBHUINE phiObl. OCHOBaHWEM IUIABHUKOB CITY)KUT BHYTPCHHHMA
OTOpHBINA cKeneT. HapyKHbIe JIONMACTH MOANCPKUBAKOTCS KOCTHBIMH HIIH
XPAMICBBIMHA TUTABHUKOBBIMHU JiydaMu. [locienHue OBIBAIOT JKECTKHMH,
HEPACUJICHCHHBIMHM HJIM MSATKHMU, YWICHUCTBIMU; MSTKHE JIy9d WHOTIA
BETBSATCH.

Myckynamypa TynoBUIa ¥ XBOCTa PbIO COCTOMT U3 MBIIICYHBIX Cer-
MEHTOB CJIOKHON (opMbl. Bross Tenxa AByMmsl IeHTaMH TSHYTCS MPOJOJb-
HBIE MBIIIIIBI, Pa3/elICHHbIC IEPEropOAKaMH (MHOCEIITAMHU) Ha Psi/I MBIIICY-
HBIX CETMEHTOB (MHOMEPOB). MHUOMEPHI COCTOST U3 CIIMHHOTO U OPIOIITHOTO
oT/eI0B. B rojoBe, MIaBHHKaX M HMX MOSCAX PACIHOIOKEHBI OTACIbHBIC
TPYMIIBI MBI (MyCKyJIaTypa YeTIOCTHBIX U jKa0EPHBIX JIyT, MapHBIX IJIaB-
HUKOB U JIP.).

Hepsnas cucmema KOCTHBIX pbIO OoOjice COBEpIICHHA, YeM KPYIIIOPO-
ThIX. ['0JTOBHOI MO3T KOCTHBIX PbIO B OOJBIIMHCTBE CIy4aeB KpyIHEE, YeM
xpstieBbix. Ho pa3sMepbl ero Bce jke HEBEJIMKU: TaK, HATIPUMED, Y KPYITHBIX
IIYK OH COCTABJISCT JIUIIb Y1300 Maccs! Tena (puc. 53).

Puc. 53. T'onoBHOI MO3r KOCTHO# pBIOBI (OKYHS): 1 — mepeHuii Mo3r;

2 — 3puTenbHbIC Oyrpbl CPEIHET0 MO3ra; 3 — MO3KEUOK; 4 — IIPOIOIATOBATHIH MO3T;
5 — HepBHBIC OKOHYAHUS OT OpraHa BKyca; 6 — HEpBHbIC OKOHYAHMS OT KOXKH U MBILLILT;
7 — HepBHbIC OKOHYAHHS OT OPIaHOB CIIyXa M PABHOBECHS; 8 — IPOMEXYTOUHBIH MO3T;

9 — HepBHbIE OKOHYaHHMs OT I71a3a; 10 — HepBHBIE OKOHYAHUS OT OpraHa OOOHSIHUS

[epenanii MO3T HE 00pa3zyeT MOIYIIAPHA U UMEET TOJIBKO OAWH JKEeIIy-
JIOUEK, HEPBHBIE KJIETKU B KpBIIIe NepeJHEro Mo3ra oTcyTcTBytoT. Cnepeau
OH TIEPEeXOJUT B OOOHSTENBHBIE JIOJIM C OTXOJASIIMMH OT HUX OOOHSTENb-
HBIMH HepBamHu. [lepeanuii MO3r pbIO UrpaeT posb OOOHATEIBHOTO LEHTPA.
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Ero ynanenwe mpuBOAMT K mHOTepe pediekca Ha BOCIPHUATHE 3aIMaxoB.
IIpomMexyTOuHBIIT MO3T JOCTAaTOYHO pa3BUT. Ha ero kpwlimie pacrosiokeH
snu¢u3, Ha HWKHEH CTOPOHE PacIojioXKEHa Jpyras Keje3a BHYTpEeHHeW
cekpern — runodus. OT aHA 3TOro OTAENa MO3ra OTXOJAST 3PUTEIbHBIE
HepBbl. CpesHWH MO3r MO pa3MepaM INPEBOCXOAWUT OCTAJbHBIE OTAEIBL
CBepxy BBLIAIOTCSA 7Ba 3pUTENBHBIX Oyda, rae OKaHUYMBAKOTCS BOJIOKHA
3pUTENBHBIX HEPBOB. MO3KEYOK XOPOIIO Pa3BHUT B MEPBYIO O4Yepelb Y I0-
JIBIDKHBIX BHJOB PBIO. Y KOCTHBIX PBIO, KaK M y APYTHUX MO3BOHOYHBIX, OH
SIBJISIETCSI LIGHTPOM PETYIISIIINH JIBIDKCHUH U COXpaHeHHs1 paBHoBecust. [Ipo-
JIOJTOBATBIA MO3T PHIO MPHUKPBIT CBEPXY SIUTENHAIBLHON miueHkoi. Ot ro-
JIOBHOTO MO3Tra KOCTHBIX PBIO, KaK M XPSIIEBBIX, OTXOJAT JECATh Hap ro-
JIOBHBIX HepBOB. CIIMHHOW MO3T TOHOK, OH TSTHETCS 10 KOHIIA ITO3BOHOYHH-
Ka ¥ UMEET TaKoe )K€ CTPOEHHE, KaK U Y XPSIIEBBIX PhIO.

Opeanbl uyscme KOCTHBIX PBIO MPHCHOCOOICHBI K (PyHKIIMOHUPOBAHHIO
B YCJIOBHSAX BOAHOW cpenbl. OCOOEHHO BaXXHYIO POJIb WTPAIOT OPTaHbl XH-
MUYECKOTO YyBCTBa (0OOHSHUE, BKYC), KOTOPBIE JOMOJHAIOT IPYT Ipyra.

Opransl OOOHSHHS MMEIOT BHUJ Hapbl MEUIKOB C XOPOUIO pPa3BUTHIMU
CKJIaZIKaMi OOOHSTEIBHOTO SIUTENNS, OTKPHIBAIOIINXCA HAPYXKy IBYyMS
Ho3apsiMu. OOOHsSHME TO3BOJISIET PbI0aM XOpOILIO PAaco3HAaBATh 3amaxu
YyXXHMX BHJIOB U PAa3IUYHBIX 0co0eil cBoero Buma. Tak, OCIeyIeHHbII HalTuM
HaxXOJMT 4YepBs 10 3amaxy Ha paccTossHuU 10 30 cM, HO HE MOXET ero 00-
Hapy>XUTh Ha PACCTOSTHUM | CM, €CIIH €My 3aKpBITh HO3JpU. YTOpPb BOCIIPH-
HUMaeT 3anax npu Hammauu 15-50 TeIc. Mosexkyn B | 1. ¥V MHOrHX, oco-
OEHHO CTalfHBIX, PHIO B KOXKE COAEPIKHUTCS «BELIECTBO cTpaxay. IIpu TpaBme
KOXH OHO MOomaaa€T B BOAY U CIYXHUT CUTHAJIOM OMACHOCTH A APYTHUX
pB16. Oprassl BKyca (BKYCOBBIE COCOYKH) pacIIoNaraioTcs BO PTy U pacces-
HBI 110 TTOBEPXHOCTH Tejia. [J1a3a y pwIO mpucriocoOeHbl K BHICHUIO HA
OJIM3KOM PACCTOSIHUH, YTO OOYCIIOBJIEHO OTHOCHUTEIBHO MaJlOH MPO3pavyHo-
CTBKO BOJBI. OHu UMeET IUIOCKYIO pOTOBUIY M LHapOBHZ[HBIﬁ XpyCTalnK.
[MToaBmXHBIX BeK HET. AKKOMOJAIMS JIOCTUIaeTCsl IepeMelleHHeM XpycTa-
JMKa. BonbIIMHCTBO PHIO XOPOIIO BHIAT Ha PACCTOSIHUM O 1 M, HO HEKO-
TOpBIE, OCOOCHHO KPYITHBIE, CTIOCOOHBI BUAETH HA paccTOSHUH 10 10-15 m.
VY riryOOKOBOAHBIX M MEUIEPHBIX pBHIO TJ1a3a HEPEeIKO pelylUpYIOTCS.
VY GOJBIIMHCTBA KOCTHBIX PBIO Pa3sBUTO LBETOBOE 3peHME. PHIOBI pazimmnya-
10T TaKkXke U (opMy OKpYXKaroMmuxX mpeaMeToB. HEKOTOPBIX MPOMBICIOBBIX
PBIO MOXKHO JIOBUTH, IPUBIICKAs SPKUM CBETOM.

OpraH ciyxa W paBHOBECHS IIPEJICTABICH TOJIBKO BHYTPEHHHM YXOM,
3aKIIIOYeHHBIM B Karcyry. COOCTBEHHO BHYTpEHHEE YXO KOCTHBIX DBIO
(mepemoHYaTHIil TAOUPHUHT) COCTOUT U3 TPEX B3aWMHO NEPHEHIUKYIISIPHBIX
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MOYKPY>KHBIX KaHAJIOB, OTXOAAIINX OT OBAJILHOTO MEIIOYKa (BECTHOYIIp-
HBI amlmapar) U HIKHEro KPYyIJioro Memlodyka (COOCTBEHHO OpraH Ciryxa),
3aloJHEeHHBIX SHAonuMdoil. B sHpomuMde BO B3BEIIEHHOM COCTOSHHHU
HaXOJSTCSI MEJIKHE KaMEIIKH — OTOJMHUTHL. OTONMTHI NMPHUKPEIUIEHB! K Bep-
IIMHAM PECHUYEK SMUTENHsS, BRICTHIIAIONIETO BHyTpeHHee yxo. [Ipu m3me-
HEHUH TI0JIOKEHUS Tejla XXMBOTHOTO JaBJIEHUE U HATSHKEHUE PECHUYEK OTO-
JUTAaMH MEHSETCSl, YTO W BOCIPUHHMAETCSl HEPBHBIMH OKOHYAHHUSMH.
CpaBHHTEIBHO TPOCTOE CTPOSHHE OpTraHa CIIyXa PHIO CBS3aHO ¢ OOIBIION
3BYKOIIPOBOJHOCTBIO BOJBI. MHOTHE PHIOBI M3/IAIOT pa3inuYHbIC 3BYKH 3y-
Oamu, >kaOepHBIMH KpBIIIKAMHU, TPEHHEM IUIABHHKOB, C MIOMOIIBIO IIJIaBa-
TEJNBHOTO MY3BIpSA M APYTUMH criocodamu. PacimmdpoBka 3THX 3BYKOB 103-
BOJISIET WCIOJIB30BATh MX U OOHAPYKEHUSI KOCSIKOB PHIOBI IIPH UX JIOBJIE.
Y HEKOTOPBIX KOCTHBIX PBIO NMEpernoHYaTslil JaOUPUHT COEIUHEH C IJIaBa-
TENBHBIM ITy3bIpeM. [lepernoHyaThlil JAOUPHHT yIIaBIHBaeT U3MEHECHUE JaB-
JICHHS B TUIABATEIIFHOM ITy3BIpE, a TIOCICAHNAN CIIY)KUT PE30HATOPOM U YBE-
JIMYUBACT YYBCTBUTCIIbHOCTL OpraHa CiyXa.

CBOeOOpa3HBIM OpPTraHOM YYBCTB pBIO sBIsgeTCS OOKOBas IJWHHS
(cMm. puc. 50). Y OompmuHCTBa PBHIO OpraHBl OOKOBOW JIMHUU WMEIOT BT
KaHalla B KOXK€ )KUBOTHOTO, BETBSILErocs Ha rojioBe. Yepe3 MHOrOYHUCIICH-
HBIC TTOPbI, TPOHMU3BIBAIOIINE WM HE IPOHU3BIBAIOMINE YCITYIO, OTOT KaHaJI
coolmmaercsi ¢ BHEITHEH cpenoil. B cTeHKax kaHalia pacroyiosKeHbl OKOHYA-
HUS BeTBeH Omyskaaromniero HepBa. Opransl 60KOBOH JIMHIM BOCIPUHUMAIOT
Jiaxe ciiaOble M3MEHEHUS IBM)KSHHUS M IaBJICHUS BOJbI U UH(Pa3BYKH.

Ocs3aTenbHYI0 (QYHKIHIO y PHIO BBIMOIHSIIOT TPYIITE 9yBCTBUTEIBHBIX
KJIETOK, PACIOJIOKEHHBIX 110 BCel MOBEPXHOCTH TeNa U 00pa3ykolInuX CKOII-
JIHUS Ha yCHKaX, Ty0ax, JydaxX MJIaBHUKOB. PhIObI CTIOCOOHBI ynaBIMBaTh
W3MEHCHHST MAaTHUTHOTO M JIJICKTPUIECKOTO IOJICH, a HEKOTOpPhIE HMEIOT
CHCIHATBHBIC IICKTPHICCKHE OPTaHBI.

Opeanvl nuwjesapenus y KOCTHBIX pbIO Ooree nn¢¢depeHIupoBaHEI,
pasHooOpa3Hee yCTpOEH YEIIOCTHOM ammapaT M IIUpEe CHEKTp HCIOoJb3ye-
MBIX KOpMOB. [InmieBapuTenbHbIil TPAKT PHIO JENUTCS Ha TPU OTAENa: I1e-
peIHUN, BKIIOYAIOIIUNA POTOBYIO MOJIOCTh, IJIOTKY M MHUIIEBOMA; CPEIHUM,
COCTOSIIIMMA M3 JKENMyAKa, TOHKOW KHIIKH W THIIEBAapUTEIBHBIX >Kele3
(TIeYeHH M MOKENYIOYHON Keje3bl), ¥ 3aJHHUH, IPEeJCTaBICHHBIA 3aaHei
KHILKOH.

B portoBoii momoctu umeetcst s36Ik. OOBITHO HA YENIOCTAX U Ha Hebe
pactoyokeHs! 3yObl, KOTOpBIe TOABEPKEHBI HEPETyJIspHOH cMmeHe. Bax-
HYIO pOJIb B JOOBIBAaHUH THIIH Y PHIO UIPAIOT KaOepHBIE TEIYMHKH — BBIPO-
CTBI BOTHYTOW CTOPOHBI KaOEpHBIX AYT. Y IJIAHKTOHOSIHBIX CENbICH, CH-
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TOB, TOJCTOJOOWKOB [UIMHHBIE M MHOTOYHCIICHHBIC >KaOEpHBIC TBIYMHKU
00pasyroT cBOeOOpa3HBIM IEJWIBHBIA amnmapar, KOTOPBIA HpPOLEXHUBAET
MIPOXOJISIIYIO Yepe3 skabpbl BOLy.

CrpoeHue ¥ IMOJBM)XKHOCTb YENIOCTHOTO alllapara W pa3BHTHE 3yOOB
CBSI3aHBI C 0COOCHHOCTAMHM NUTaHus (puc. 54).

19 18 17 16 15 N 1211009 8
1413
Puc. 54. BuyTpeHHee CTpOeHUE KOCTHOM PBIOBI (CaMKa OKyHs1): 1 — poT; 2 — roJIoBHOM MO3T;
3 — M03BOHOYHUK; 4 — CIMHHOM MO3T; 5 — I1aBaTeIbHBIN My3bIPb; 6 — MBIIIIIEI;
7 — nouka; 8 — Mo4YeBO Mmy3bIpb; 9 — MoueBoe oTBepcTHE; 10 — IOJI0BOE OTBEpPCTHE;

11 — anansHOe oTBepcTHe; 12 — ssmunuK; 13 — kumeunuk; 14 — cenesenka; 15 — xenynok;
16 — xen4Hbli my3bIph; 17 — nedens; 18 — cepaue; 19 — xxadpbt

KopoTkuif MycKymuCTBII THIIEBO 0e3 pe3koil TpaHHIbl MEPeXOANT B
KeTyIoK, opMa M pa3sMepsl KOTOPOTO pa3HOOOpas3HBI; MHOTAA OH Ciabo
BBIpa)KeH, a y KapIOBBIX BOOOIE OTCYTCTBYeT. B caMoM Havaie KUIIEYHH-
Ka y psga pel0 UMEIOTCs clenble (MIOpPUIecKre) OTPOCTKH, YUCIO KOTO-
PBIX MOXET OBITh pa3IidHO (y OKYHS — 3, ¥ Pa3HBIX BUAOB JOCOCEBHIX — IO
400). OHH BBIIOJHAIOT IPAMEPHO TaKyIO K& (YHKIHIO, UTO ¥ CIIHPATBHBIN
KJIanaH y XpSALIEBBIX PbI0 — YBEJIMYHMBAIOT BCACHIBAIOLIYIO MOBEPXHOCTH
KHIICYHUKA.

31ech ke B KUIIEYHUK BIAJAIOT MPOTOKU KETUYHOTO My3bIps M HOIKEITy-
JIOYHOH KeJe3bl, KOTOpasi MEJIKMMH JI0JIbKaMU pa30pocaHa 1o OpbDKerke.

[TeueHb OOBIYHO XOPOILO Pa3BUTA M COCTOMT U3 HECKOJBKHX JIOIACTEH.
[lepeBapyuBaHKe MHIIU IPOUCXOIMT IOX AeiicTBHEM (EepMEHTOB, KOTOPHIC
BBIPa0ATHIBAIOTCSl TAKKE M JKEJE3aMH, PACIONOKEHHBIMH B CTCHKaX JKe-
JyZKa M KUIIeYHHKa. KUIeYHNnK 3akaHYMBACTCs aHAIBHBIM OTBEPCTHEM.

ITnasamenvhwill nysvips UMeeTcs y OOJBLIMHCTBA KOCTHBIX DPBIO; 3TO
THIPOCTaTUICCKUN opraH peI0 (puc. 55). OOpasyercs miaBaTeIbHEIN ITy-
3BIPh KaK TOHKOCTCHHBIA BBIPOCT CIIMHHOM CTOPOHBI HAYaJIbHOW YaCTH IH-
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IIEBOMA; 3TOT BEIPOCT Y Pa3sHBIX PHIO MMEET pa3iudHble (OpMY U CTPOCHHE
U 3aI0JIHEH ra3oM. Y OTKPBITOMY3BIPHBIX PHIO CBS3b C MHIICBOJOM COXpa-
HSETCS B TCUCHHE BCEW KU3HU (KaprooOpasHble, cenbaeoOpasHbie). Y 3a-
KPBITOITY3BIPHBIX 3Ta CBS3b HAPYIIAETCS B Mpoliecce pa3BuUTHs (OKyHEOO-
pasubie). M3MeHss o0beM IIaBaTEIbHOTO MY3bIPs, phida MOXET HepeMe-
IIaThCS B BEPTUKAIHHOM HAINPABJICHUM 32 CUCT U3MCHEHUS TUIOTHOCTHU Tella
U wiaBy4yecTd. [lepBoHAYaIbHOE 3aI0IHCHHIE TUIABATEIILHOTO MYy3BIPS Ta30M
MPOUCXOOUT TIPH 3arjaTBIBaHUM MaJbKOM aTMOC(HEpHOTO BO3IyXa.
B nmampHeiimeM 00beM Iy3bIpsi H3MEHSACTCS 3a CUCT 3arilaThIBAaHHS BO3/IyXa
C TIOBEPXHOCTH OTKPHITOITY3bIPHBIMH PHIOAMH WIJIM €TO BBIIABIMBAHUS TPU
CKATUH MY3BIps. Y 3aKPBITOMY3BIPHEIX PHIO H3MEHEHHE 00beMa IIaBaTelb-
HOTO TTY3BIPS MIPOUCXOIUT 33 CUET BBIICICHIS U TIOTJIONICHUS Ta30B KPOBBIO
4yepe3 0c000e COCYIUCTOE CIUIETCHUE KalWLISIPOB B TaK Ha3bIBaeMOM ra3o-
BOM XkKeJjese.

Puc. 55. IInaBaTenbHbli y3bIpb

[TnaBatenbHbIi My3bIPh OTCYTCTBYET Y MHOTHX JOHHBIX PbIO H PBIO, CO-
BEPLIAOIINX ObICTPbIC BEPTHKAJIBHBIC IEPEMEILICHUS B BOJIC.

Opeanamu OvixaHus y pelO ABISIFOTCS XKaOpbl. Y KOCTHBIX PBIO MexiKa-
OcpHBIC MEPETOPOIKU PEIYIIMPOBAHBI, H KaOCPHBIC JICTICCTKU TOMApHO CH-
IIT Ha JKaOCPHBIX Jyrax, MPHUKPBITBIC CHAPYKH IMOJBUKHBIMH KOCTHBIMH
#aOePHBIMU KPBIIIKAMH. Y KOCTHBIX PBIO YEThIpe xaOepHbIC TYTH, HA KaX-
JIOW U3 KOTOPBIX PACIIONIAraloTCs JICIECTKH JBYX MONYkKa0p. Y HEKOTOPHIX
BUJIOB N00aBOYHASI MOJy)a0bpa pacroiaraertcsi Ha BHYTPCHHEH MMOBEPXHO-
cTH xabepHoi KpbIku. CHApYXH JISIECTKH MOKPBITHI TOHYANIIIMMH CKJIa-
moukamu, 10 15 u 6onee Ha 1 MM. Tok Boabl, oMBIBatoIIel xa0pbI, odecte-
YHBACTCS TVIABHBIM 00Pa30M JBIXKCHUSMHE KAOCPHBIX KPBIIICK, a [PU IJ1a-
BaHHUHU — CAMOTEKOM.

BaxHyto posb B ra3000MeHe pbid urpaet koxa. Tak, y ToI0BajlbIxX Kap-
TI0B KOJKHOE JIBIXaHHE 00ECIIednBacT 10 /g, a y Kapacst W yrps — Jaxe 0
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!/; moTpeGHOCTH OpraHM3Ma B KHCIOPOJE, SHEPIHUHO BBIICIIAETCS W IHOK-
cuj yriiepoaa. Y KOCTHBIX PbIO UMEIOTCS JTOOABOYHBIC OPTaHbBI JIBIXAHUS;
OOBIYHO TaKHWE OPraHbl MPUCYTCTBYIOT Y OOWTATENCH MPECHBIX BOJOEMOB,
rie HaOdroaeTcs NeUIUT KUCIOPoaa. BEIOHBI, KUBYIIME HA JHE BOJOC-
MOB, PETYJSIPHO MOJHUMAIOTCS K MOBEPXHOCTU W 3arjlaThIBAIOT BO3AYX,
MIPOITyCKasi €ro Yyepe3 KUIIEUHUK, B CTEHKaX KOTOPOTO HaXOAUTCA CETh KpO-
BEHOCHBIX KaMMUIIPOB. Y aKBapUYMHBIX PHIOOK — MAKpOIIO/IOB, JSLUTUYCOB,
TypaMHd — B 3aJHEH YacTH TOJIOBBI PACIIONIOKEH OCOOBIN JTaOMPUHTOBBIN
ammapar, COOOIIAIONINICS C TIOTKOW; B JTOT ammapar peida 3ariaTeIBacT
BO3IYX, ¥ 3/IeCh IIPOUCXOJNUT TOTJIOMICHAE KUCIOPOIa CETHI0 KalUIIPOB.
B razooOMeHe MOKeT y4aCTBOBATh M TUIABATEILHBIN ITy3bIPh.

Kposenocnas cucmema KOCTHBIX PBIO B OCHOBHBIX YEpPTax CXOJHA C
KPOBEHOCHOW CHUCTEMOM JIAHIIETHHUKA, KPYTIOPOTHIX U XPSIIEBBIX PHIO.

VY Bcex pbIO, KpOMe JBOSIKOABILIANINX, OJUH KPYr KPOBOOOpAILEHHUS.
Cepatie TByXKaMepHOE U COCTOUT U3 MPEICEePANs U KEITyI0uKa.

O0BeM KpoBH y PHIO IO CPaBHEHUIO ¢ e¢ 00HEMOM Yy Ha3eMHBIX TT03BO-
HOYHBIX HEBEJNHK. Y Kapla, HalpuMep, oH cocTaBisieT okoio 2,0 % ot mac-
ChI TeJla. DPUTPOIMTHI PHIO MMEIOT OBAIbHYIO (OPMY H COAEpKAT spa.
Cepnare peid cokpamaercs cpaBHUTENBHO penko — 20-30 pa3 B 1 MuHyTYy.
C NOBBIIIEHHEM TeMIIEPaTyphl CPEbl YaCTOTa COKPAIICHUH cep/a yBemH-
yuBaeTcs. Y pI)I6, HaxoJAIuxcsa B 3MMHEM OLICICHCHUH, YaCTOTa COKpaIe-
HUS TajaeT A0 OJHOTO-IBYX B | MuHyTY. KpOBETBOPHEIMH OpraHaMu y phIO
SIBJISTFOTCSI TJIaBHBIM 00pa3oM celie3eHKa U TIEPETHUHN OT/el MoYeK.

Opeanbl gvloenenus y 3apoAbIIei pbld MPeacTaBIeHbI TOJIOBHBIMH TT0Y-
KaMH, KOTOpPBIC B TPOLIECCE PA3BUTHS 3aMCHSIOTCS JCHTOBHIHBIMHU TYIIO-
BUIIHBIMH  (ME30HE(DPUUECKUMH) IMOYKAMH, PACIOJIOKCHHBIMH BJIOJb
CITMHHOW YacTH TOYTH BCEU IMOJIOCTH Teya Mo OOKaM OT TMO3BOHOYHHKA.
MouYeToYHUKAMU CITy’KaT BOJNB(HOBH KaHAJIBl. MOYETOYHUKU B KOHIIE CITH-
BAIOTCS B €IMHBIA MPOTOK, KOTOPBIA OTKPHIBAETCSI B MOYEBOM My3bIpb WIIH
Hapyxy. KoHeYHBIM TpoAyKTOM OOMEHa y OOJBIIMHCTBA KOCTHBIX DPBIO
CIY’)KUT aMMuak. [IOYKH BBIMONHSIIOT OCMOPETYISATOPHYIO (YHKIUIO U
Y4acTBYIOT B MOJAEPKAaHUM KUCIOTHO-LIEJIOYHOTO paBHOBecus. B Boiaene-
HHUH YYaCTBYIOT TaKKe jKaOpBI U KOXKa.

OpeaHbl pazmuodcenus OTIMYAIOTCS OT OPTaHOB Pa3MHOXKEHHUS XpsiIie-
BbIX pbI0. [loyoBbIe kene3bl (IUYHUKUA U CEMCHHUKH) MapHbIC (Y OKYHS
SIMYHAK HETapHBIH). Y KOCTHBIX PBIO sHIa BRIBOASTCS OOpa3yIOIIUMHUCS
SLleBOJaMH, a MIOJUIEPOBBI KaHalbl penayLuupyroTcs. SileBoasl OJHUM
KOHIIOM CPAacTaroTCs C SMYHUKOM, a APYTUM OTKPBIBAIOTCS MOJIOBBIM OTBEP-
CTUEM HapyXy. ¥ HEKOTOPBIX NPEACTABUTENIEH JOCOCEBBIX ANLA BHINIAAAIOT
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U3 AUYHHKOB B IOJOCTb TeJa, a OTTYHa BBIXOAAT HAPYXKY depe3 ocoOble
IOJIOBBIE NOPHI HA Oproxe. OIIIONOTBOPEHHE Yallle Hapy>KHOe, Y HEMHOTHX
BUJIOB — BHyTpeHHee. Vkpa (siinexsieTkn) pbi0 Melkas, pa3MepoM 10 He-
CKOJIbKMX MHWUIMMETPOB, TOKpBITasi CTYAEHHCTOH o0oioukoil. [lnomoBu-
TOCTb PbIO OYEHb BHICOKAs. BOJBIIMHCTBO KOCTHBIX PBIO Pa3IeinbHOIONBI,
XOTS CpPeIM HUX UMEIOTCS M repMadpoANTHI, HallpUMep, HEKOTOphIe OKYHe-
oOpasHble.

Paszsumue y 6onpmuHCTBa pHIO MpoTekaeT ¢ Meramopdo3oM. B atom
cilyyae U3 MKPUHOK BBIXOJAT JMYMHKH, OTIIMYAIOIINAECS OT B3POCIBIX 0CO-
Oeit psmom npu3HakoB. CHavasla OHY MUTAIOTCS JKEJNTKOM, COXPaHUBIIHMCS
B )KEJITOYHOM MEILIKE, a I03/{Hee IEPEXOAiT HAa aKTHBHOE NMUTaHKe. Y HEKO-
TOPBIX PbIO JIMYNHKH UMEIOT HapyKHBIE KaOpbl, ITO3HEe — NCUE3alOIIHe.

Moaxnace Jlonacrenepwie poiobl (Sarcopterygii)

Jlomactenepsie M3BECTHBI C CEPEIUHBI paHHETro AeBoHAa. OHU COYeTaloT
B CBOEM CTPOCHHH apXaWdHbIe M TPOTPECCHBHBIC YEPTHL. YK€ B Hadaye
(hOopMHpPOBaHUS 3TON TPYNIBI PHIO MX CIEHUAIH3AINS MTONUIA IO ABYM pas-
HbIM HampaBieHUsM. Uellys KoCMOMJHAas WIM KOCTHas. B TedeHue Bceil
XKHU3HHU COXpaHIETCSA XOpAa, OKPYKeHHas! INIOTHOI COeTMHUTEIbHOTKAHHON
BOJIOKHUCTOH 3J1aCTHYHOM 000JI0UKOM, MapHbIe IUNIAaBHUKU C MOKPBITOH de-
myel MSICUCTOH JIONACThIO Y OCHOBAaHMS. Y JBOSIKOJBIIIAIIMX U KUCTEIE-
PBIX PBHIO MepegHuH MO3T KpyIHEee OCTAJbHBIX OT/ENIOB; OH pa3aeiseTcsa Ha
IIpaBoOe M JieBOoe MoJylapus. B cepaue nmeercst apTepraibHbIii KOHYC, a B
KHIIEYHUKE — CIHPaJbHBINA KiamaH. Kak BBIPOCTBI OpIOLIHON CTOPOHBI
HAYaJIbHOTO OT/ENa MHUILNEBOJA 00pa3yroTcs OXWH-IBA ITy3bIpS, BBIIOIHS-
1ommye (QyHKINIO JIETKUX.

VY kucrenepbix (MCKOIAEMBbIX) W IBOSKOJBILIANIMX (KpoMe poro3yoda)
IUTaBaTENbHBIA MY3bIph — JieTKoe — mapHbId. OH cHa0XaeTcss KPOBBIO IO
OTBETBJICHUIO TOCIeHeN (T1TOMH) BBIHOCAIIEH *)abepHOil apTepuu U B Te-
YEeHHE BCEH KM3HHM COXPAHSET CBSI3b C IHUILEBOAOM, OTKPHIBAsCh Ha €ro
OpIOIIHOM CTOPOHE IIENEBHIHBIM OTBEPCTHEM, CHAOKEHHBIM 3aMbIKAIOIIINM
MYCKYJIOM; y TIIyOOKOBOJHOI JIaTUMEPUH JIETKHE COXPAHSIOTCS B BUAE PY-
quMeHTa. CTEHKM JIETKHX SYEHCThble, YTO YBEJIMYMBAET UX BHYTPEHHIOIO
moBepXHOCTh. OHU (QYHKIIMOHUPYIOT KaK T0OABOYHBIE OPTAaHbI IbIXaHWUs, a
Y 3apBIBIIUXCS] B TPYHT IIPU 3acCyXe NMPOTONTEPOB U JICMIUIOCHPEHOB — KaK
OCHOBHOH OpraH JbIXaHusl.

Haoompsao Jleoakoovtumauue. JIBOSKOABINIANTNE PHIOBI — OYCHb JPEB-
Hs Tpymma (puc. 56). [To-Bunumomy, 310 O0KOBast, CHIIBHO CIIEITHAIH3HPO-
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BaHHAas BETBb, 000COOMBIIASACS OT NPUMUTUBHBIX KHUCTETIEPHIX €IIEe B HIDK-
HeM aeBoHe. CKeJeT JIBOSKOJBIIIANINX B OCHOBHOM XpSILEBOH. Xopna co-
XpaHseTcsl B TeUeHUE BCel ku3HU. Yelrys KocMOMIHAs WM KocTHas. [le-
penHuii MO3T 00pa3yeT MoyIapusl.

3yObI OOBIYHO CIIMBAIOTCS B IBE-TPH Maphbl MOIIHBIX 3YOHBIX IUIACTHHOK.
Hmerorcst CKBO3HBIE HO3/IpH. Y COBPEMEHHBIX BHJOB €CTh OJHO WM JIBa
JIETKUX, COCAMHSIONMXCS ¢ OPIOLIHOW CTOPOHOW HAYalbHOTO OTJeNa IHU-
IIEBO/IA, €CTh KJIOAKa. B CBA3M ¢ HAMYHEM JIETKHX y HUX HMEETCs [1Ba KpY-
ra KpoBooOpaleHus. B npencepaun npucyTCTBYET HEMOMHAS IEPEropoIKa,
NPOJOJDKAIOLIAsCS U B KeNyJouke. Takum oOpa3oM, y ABOSKOIBIIIANINX
HOSIBIISIFOTCS. U3MEHEHUsI, KOTOPbIe HAIIOMUHAIOT OCOOCHHOCTH KPOBEHOC-
HOIl CHCTeMBI 3eMHOBOJHBIX. MouerosnoBas cucreMa OJIM3Ka K TaKOBOM
XPSILIEBBIX PBIO U aMpHOUIA.

Puc. 56. Mpamopsblii iporornrep (@) u Heouepatox (6)

JIBosiKopITIIaie PHIOBI, BIIAJAIONINE B OIENCHEHHE IPH BBICBIXAHUU
BO/IOEMOB (TIPOTONTEpP), B aKTUBHOM COCTOSIHHM BBIIENIAIOT aMMHaK, a B
OIIETICHEHUH — MOYEBHHY, HAKAIUTHBAIOMNIYIOCS B OpTaHU3ME.

B TeueHue 0aroro BpeMeHH JIBOSKOJBIIIAIINE OBUTH U3BECTHBI TOJIBKO
MO0 OKaMEHENbIM OCTaHKaM, M TOJbKO B 1835 r. ObUIO yCTaHOBJIEHO, YTO
oburatommii B Adprke nporonTep — qBOsKObIIIAIIAS peIOa. Beero ke, kak
0Ka3aJI0Ch, O HAIIMX IHEH MOXKWIM MpPEINCTaBUTENM IIECTH BUIOB ITOMH
IpYNIbL: aBCTPAJIMUCKUKA pOro3yd M3 OTpsiAa OJHOJETOYHBIX, aMEpUKaH-
CKUIl 4elTyH4aTHUK — IpeACTaBUTENIb OTPsiia JBYJIETOYHBIX U YEThIpe BHJA
a(pUKaHCKOTO poJa, TaKKe M3 OTpsAa NBYJIETOYHBIX. Bce oHHM, BUANMO,
KaK ¥ UX TPeAKH, TPECHOBOAHEIE PEIOBI. OOUTAIOT B IEPECHIXAIOIIIX BOJIO-
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emax. Korga BomoeMsl nepechIxatoT MOJHOCTBIO, IPOTONTEPHI U JICTTHIOCH-
PEHBI 3apbIBAIOTCA B U U BNAJAIOT B COCTOSIHUE OLIETICHEHHUs, AbIIIA BO3Y-
XOM C ITOMOIIBIO JIETKHX. B mpupose Takas crsiuka 0ObIYHO JUTUTCSI OKOJIO
6 mecsneB. HeonepaToabl npy MoJIHOM NepechIXaHUH BOJI0EMa MOTHOAIOT.

Haodompsno Kucmenepute. Tlaneontosorn 1aBHO OOHAPYXWIN B JIPEB-
HHX CIIOSIX OCaIO0YHBIX ITOPOA, OTHOCSIIUXCS K MAJIC030HCKOM dpe pa3BUTHA
3eMiTi, OCTaHKH CBOCOOPA3HBIX PBHIO C 0COOBIM CTPOEHHEM ITapHBIX IIIaB-
HUKOB U PAJIOM JIPYTUX, KaK MIPABUJIO, IPUMUTUBHBIX IPU3HAKOB. Y KUCTe-
NepBIX PHI0 OCHOBaHMEM Ka)[OTO M3 IMapHBIX IUIABHUKOB CIYXHUT MSICH-
CTasi, BBITAHYTasl, IOKpBITasl KPYMHOW demIyed JiomacTh, Ha KOHIE LEH-
TpaJbHOM OCH KOTOpPOHM pacrojararoTcs Jydd IUIaBHHMKA. PacrosokeHue
CKCJICTHBIX DJJIEMEHTOB BHYTpPU OCHOBHOH JIONMACTH IIJIJABHMKA HECKOJBKO
HallOMUHAET PACHOJIOKEHNE KOCTEH IATHIIANbIX KOHEYHOCTEH Ha3eMHBIX
03BOHOUHBIX. K TOMYy ke uckomaemble Naieo30iCKUe NPeACTaBUTEIIH 3TO-
ro HaI0Tpsia 00JIa/laii MOMUMO >KaOepHOTO TaK)Ke JIETOYHBIM JIbIXaHUEM,
JIETKHE BO3HUKIIN KaK BBIPOCTHI OPIOIIHOI CTOPOHBI KMIICYHHKA. VIMenuch
BHYTPEHHHE HO3JpHU — X0aHbl. Bce 3T0 mo3BoIsieT mpeamonarars 01M30CcTh
JAPEBHUX KHUCTEIICPBIX pI:I6 K Ip€aKaM 4€TBEPOHOTUX HA3E€MHBIX ITO3BOHOY-
HBIX.

WX cunrtany BBIMEPIINMH MWJIIHOHBEI JIeT Ha3axd. [lepByro peIOy moiima-
au B 1938 r. Ilo3nHee 6bu10 MOOBITO ele HECKOIBKO 0cobel 3Toi 3ameya-
TEJILHOM PBIOBI (BCEro MEHee CTa 3K3eMIUIIPOB), MOJTYYMBIICH Ha3BaHHUE
aamumepus (puc. 57). Oxazanoch, YTO OHH COXPAHIINCh HAa HEOONBIION
akBatopuu y Tpex KoMopckux ocTpoBOB B 3amagHoi yactu MHAMICKOTO
OKeaHa.

ITo MopdosormaecknM 0COOCHHOCTSIM JTaTUMEPHS, BUIMMO, MAJIO OTIIH-
YaeTcsl OT MCKOIMAeMbIX I[EJaKaHTOB Me3030s. Teslo MOKPHITO KOCMOUTHOMN
genryeil. XBOCT OU(PHUIEPKAIBHBINA C JOMOJHUTEIBHON CpelHell J0macThio.
IInaBHUKK C MOUIHBIMH, HO JOBOJBHO KOPOTKMMH OCHOBAaHUSIMHM U yIJIH-
HEHHBIMH JIOIIACTSIMH. [OJOBHOM MO3I 3aHHMAaeT He Ooiiee 1/100 o0beMa
MO3rOBOH KOpPOOKH, 3aIlOJIHEHHOW B OCHOBHOM >XHPOIOJ00HOH Maccoil.
YV HHUX COXpaHseTCs XOp/ia, B CEPALEC — apTePHUATBbHBII KOHYC, B KUIIIETHUKE —
CIIUPAJIbHBIM KianaH. XO0aHbl OTCYTCTBYIOT. IlnaBaTenbHBIH Iy3bIph IO-
JIOOHO JIEKMM JIBOSIKOJIBIIIAIINX PBIO OTXOJIUT OT OpPIOIIHOI CTOPOHBI
HavdalbHOHM 00JIacTH MUINEBOAA, 3aMETHO PEAYyLHPOBAH M UMEET BUI TPYO-
KM JUTHHOW 5—8 cM, TepexoasIieil B OKPY>KEHHBIH KUPOM TsDK. Y TIOJOBO3-
peroit caMKu Maccoi 78 KT B IPaBOM SIMYHMKE (JIEBBIH pyAMMEHTapeH) Obl-
7m0 obOHapyxkeHo 19 mkpuHOK AmameTpoM 8-9 cMm m maccoit okono 300 T
KaxKaasi; IHEeXKUBOPOISLIN.
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Puc. 57. Jlatumepus

B xozae HaOmOeHII BBISICHIIIOCH, YTO JIATUMEPHS BEIET HOYHOW 00pa3
KHU3HH, OMycKasch Ha riyouHy mo 700 M u Gonee. C HacTyIuieHHEM ITHS
PBIOBI BO3BpAILAIOTCS B IENIEPHI, pacIiojoXeHHbIe Ha TryouHe 150-200 m.

U emie oHO COBEPIICHHO HEBEpOsTHOE coObITHE: B 1998 T. B 10 THIC. KM
ot Komopckux octpoBoB B Llenebecckom Mope y 6eperoB MHnoHe3un Tak-
e ObUTa BBUIOBJICHA JIATUMEPHs. DTO ObLIa phida CPETHHX pPa3MEpOB —
JunHOM 124 cM u Maccoit 29,2 kr (Haubomee kpymHbie ocoou ¢ Komop mo-
cturatoT B 1auHy 180 cMm u BecsaT okono 95 kr). BremHe oHa HuueM He
OTJIMYaach OT INMPEACTaBHTENICH KOMOPCKOW IIOIMYJISIMU, TOJIBKO IIBET €e
Tena OB HE CHHEBATO-CTANBHOM, a KOPUIHEBEI. BERIIOTHUB aHAIH3 MHTO-
xoHgpuansHo JJHK, amepukanckue uccienoBaTesid NPULUIM K BBIBOLY,
YTO PACXOKACHHE MEXIY ABYMs IOMYJSIIUAMH Hadaloch 5—7 MIIH JeT
Ha3aJl ¥ MHIOHE3UHCKHUH LIeJIaKaHT, CKOpPee BCET0, MOXKET pacCMaTpUBaThCs
KaK HOBBIHA BHU]I.

Moaknace Jlyuyenepsie puiobl (Actinopterygii)

K monknaccy nydenepsix OTHOCUTCSI OKOJIO 95 % M3BECTHBIX PBIO, 00b-
€IMHEHHBIX B JIBa HAJOTPsAA. XapaKTEPHOU 4epTOM 3TOro MOAKIIACCa SIBJIS-
€TCsl CTPOCHHUE CKEJICTa MapHBIX IUIAaBHUKOB, 00pa30BaHHBIX BEEPOOOPa3HO
PAacIoI0KEHHBIMHU XPSAIIEBBIMHI WIIM KOCTHBIMH JTy4aMH.

Haoompsno zanouonste. Cpeay HbIHE XKUBYIIUX JIy4ETIEPHIX PHIO TaHO-
WJ/IHBIC BBIIEIISIOTCS OOJIBIINUM YHCIIOM apXaudHBIX OCOOCHHOCTEH.

K cemeiicmsy ocemposvix otHOCUTCs 23 BUAa, U3 HUX 11 BcTpeuaeTcs B
BogoeMax Poccuiickoit @enepanuu. IIpencraButessiMu OCETPOBBIX SIBIIS-
10Tcst oceTpsl (16 BUIOB), Oenyra, Kamyra, CeBpIora, CTepiIsiib, JOIaTOHOCH!
u ap. (puc. 58). BremHe oHM HaOMHUHAIOT akyJsl. Teno Topremoobpa3HOi
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¢dopmsl. 'on0Ba ¢ yamMHEHHBIM PBUIOM. POT pacmosnoxeH Ha HIDKHEH cTo-
POHE TOJIOBBI, BBIIBIIKHOW, 3yOOB HET. XBOCTOBOM IUIABHUK TETEpPOIEp-
KaJIbHBIH, TapHbIe TUIABHUKH PACIIOIOKEHBI TOPH30HTAIBHO.

Puc. 58. 'anougnsle (oceTpoBEIe) PHIOBL: @ — OCETp; O — Oelyra; ¢ — CeBpIora;
2 — CTepIIsiab; O — JIOMATOHOC; e — IIHIa

VY oceTpoBbIX phIO IO XpeOTY, OOKaM U TpaHuIle OOKOB U Oproxa TSHYTCS
ISITh PSIZIOB KOCTHBIX IIACTUHOK — XKYYEK, a XBOCT MOKPHIT POMOMUYECKON
TaHOMHOW dYelyei, XapakTepHOW Juisi OpeBHUX pbl0. OCEBBIM CKEJIETOM
CIy)XHT COXPAHSIOIIAsACS B TEUCHHE BCEH KM3HM Xopaa. [103BoHKM mpen-
CTaBJICHB! XPAIIEBBIMU BEPXHUMHU U HIDKHMMHU AyraMH, Teja IMO3BOHKOB HE
pa3BuThL. Yeper, MO3BOHOYHHUK M I0SiICAa KOHEYHOCTEH B OCHOBE XPSIIEBBIC,
HO XpSIIEBOH yepen MOKPHIT HAKIAAHBIMU INIOCKUMHU KocTsMH. Koctu Bxo-
JUIT TAKXKE B COCTaB I0sICa TPYJHBIX IUIABHUKOB. Y OCETPOBBIX PBIO B Cepare
nMeeTcs apTepHalIbHBI KOHYC ¢ KJIallaHAMU BHYTPH, KOTOPBIHA MEPEXOaUT B
OpIOIIHYIO aOpTy. B KuineyHnke HaXOOUTCS CHHUpaNbHBIA Kiamad. Co3pes-
IMe siifla Tak ’e, Kak M y akyJl ¥ CKaTOB, BBINAAIOT U3 SUYHUKOB B MOJIOCTh
Tela U yBJIEKAIOTCS IBIKEHHEM PECHHYEK B BOPOHKH SHIIEBOAOB, KOTOPBIMH
SIBJISIFOTCSL MIOJUIEPOBBI KaHANIBL. BOJIBIINHCTBO OCETPOBBIX OOUTAET B MOPSIX;
OCHOBHas Macca cocperoToueHa B Kacnmiickom mope. Ho HekoTopsle BUBI,
TaKWe KaK CTEepIIsiib, JIONIATOHOCHI, TIOCTOSTHHO JKUBYT B PEKax M 03epax.
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B mocnemgHue rofpl 4MCICHHOCTh OCETPOBBIX MOBCEMECTHO CHHU3HIIACK.
HexoTopbie BUIBI SBIAIOTCS 00BbEKTaAMHU aKBaKyJIbTYphl. Bece BHIBI oceTpo-
BBIX HEpECTSATCS B pPEeKax BECHOW W JIETOM. Y MHOTHX BHIOB ITPOXOJHBIX
OCETPOBBIX BBIPAKEHBI JIBE PAchl — 03UMast U SIpoBas. bOJIBIIMHCTBO MUTA-
€TCsl pa3lIniYHBIMK JOHHBIMHU XHBOTHBIMH. MSICO M MKpa 3THX PHIO BBICOKO
LEHSTCS YEJIOBEKOM.

Haoompso Kocmucmele. K 3ToMy HaoTps 1y OTHOCHTCSI OOJIBLIIMHCTBO
mydenepsix pei6. @opma Tenma pasHooOpaszHa. Temo 0OBIYHO MOKPHITO KOCT-
HOM yelryeil, UMEIoLEN BU TOHKUX, HAJIETAOIKX ApYr Ha Apyra IUIacTH-
HOK. BepXHssl ¥ HIKHAS JIONACTH XBOCTA MPUMEPHO OAMHAKOBON BEITHUH-
HBI U (OpPMBI (PaBHOJOMACTHRIA XBOCT). I'pyAHbIC IIABHUKH OOBITHO Bep-
THKaJIbHBIE.

CkeneT KOCTHBIA. Xopa y B3pOCIBIX 0coOeif B TOW MIIM HHOW CTETIeHU
penynupoBaHa. ApTepHalbHOrO KOHyca B CEpJIle U CIUPAILHOTO KilaraHa
B KHUILIEYHHUKE HET.

MHOTrHe KOCTHUCTBIE PBIOBI MMEIOT OOJIBIIOE MPOMBICIOBOE 3HAYEHHE.
OTO npex/e BCero pblObl, OTHOCSIIMECS K CeMeiCTBaM CelbEBbIX, JOCOCEe-
BBIX, KapIIOBBIX, COMOBBIX, IIIYKOBBIX, YIPEBbIX, OKYHEBBIX, KAMOAJIOBBIX U
TPECKOBBIX.

VY mpencrasurenet cemeiicmea Cenvoesvie TENO BBITIHYTOE, CTPOHHOE,
cabo cxxaroe ¢ 00KOB, HeBbICOKOe. CITMHA TEMHO-CHHSIS WM 3€JI€HOBAaTas,
Ooka cepebpucTbie. bpioliHbe MIaBHUKHM PACIIONIOKEHBI IOCEpEIHE OpIo-
Xa, HaJl HIMU HaXOAWTCS OAWH CIIMHHOM ITaBHUK. bokoBas nuHUS BHEIIHE
He 3ameTHa. Ha OpronrHoi cTopoHe nMeeTcs OCTPBIN KWib U3 Yelryek. 3y-
05l cabbie, min ux HeT. CenbJeBbie — CTaliHbIe PBIOBI (puc. 59), 3a4acTyio
COBEpINAONINE IPOJOJKUTENbHBIE MHUIPAlUU (ATIAHTHUYECKAsl CeNbIb).
Haubonb1iee yuciio BUAOB OOUTAET B TPOIHKAX.

Puc. 59. Cenbap aTaanTHuecKas (a) U KUIbKa Kacmuiickas (0)
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IMurarorcst CenblieBble MIIAHKTOHHBIMU JKUBOTHBIMH, IOJIB3YSICh LIEIHIIb-
HBIM annapaToM u3 >kaOepHBIX THIYMHOK. OJHU N3 HHUX, KaK HaIpUMep at-
JIAHTHYECKasi, THXOOKEAHCKasl CENbJH, KWIbKH, IINPOTHI, CapAWHBI U Jp.,
BCIO JKH3Hb NPOBOJAT B Mope. [Ipyrue (Hekoropsie cenbau Kacmmiickoro,
AzoBckoro u YepHoro Mopeii) Ha HEPECT MOIHUMAIOTCS B PEKU (ITy3aHOK,
YepHOMOpCKasl, KecclepoBcKas cenban). CenbieBble UMEI0T 00JbIIOe Po-
MBICJIOBOE 3HaUCHHE (aTJIaHTHYECKasl, UBACH, KWIbKa, Cap/InHa, ITy3aHOK).

Cemeticmeo Jlococegvle — IPOXOIHBIE U MIPECHOBOIHBIE PHIOBI CEBEPHO-
ro nosrynrapus. Ilo BHEIIHEMY BUILy CXOIHBI C cenbIsIMU. OTINYAIOTCS KH-
POBBIM TIJIABHUYKOM Ha XBOCTOBOM cTeOuie. Teno MOoKphITO denryer, 60Ko-
Bas JIMHMS XOPOIIO 3aMETHa M 00pa3yeT MOJOCKY MPOOOICHHBIX YEIIyH.
Y coOcTBEeHHO Jococei poT OONBHION ¢ 3yOaMu, Yemrys MeNKas; Y CHIOB
poT ManeHbKHH 0e33yObli, dentys kpymHas. JlococeBble — OYCHB IICHHBIC
MIPOMBICJIOBBIE PBIOBI C BHICOKMMH BKYCOBBIMHU Ka4e€CTBAMH MsICa U HKPBI.

HaunGonbliee nmpoMbICIOBOE 3HAYEHHE HMMEIOT MPOXOJHBIE PBIOBI poja
THUXOOKEAHCKOT'0 (JaJbHEBOCTOYHOT'0) JIOCOCS — KeTa, ropOyiia, KpacHas
HEpKa, YaBblua, CMa, KWKy, €)KEroJJHO B OOJIBILIOM KOJIMYECTBE 3aXO0ISIIHe
B peKH JJisl HepecTa. PhIObI posia aTIaHTHYECKOro JIOCOCS — CeMIa, a TaKkkKe
KyM)ka — HepecTatcs B pekax EBponelickoro Cesepa. CriocoOHBI 00pa3oBbI-
BaTh MPECHOBOIHBIE (GopMbl. OT KyMKH MPOM30IILIH OCEITbIE TPECHOBOTHbIC
pyubeBBIe (popenu — obduraTenn ropHEIX pek u o3ep (puc. 60). lupoko pac-
MPOCTPAHEHB! M UMEIOT OOJIBIIOE MPOMBICIIOBOE 3HAYCHNE PA3THYHBIC BHIIBI
CHTI'OB — OOBIKHOBEHHBIH CHT, OMYJIb, PSITYIIKa, HEJIbMa, MYKCYH, NEJISi/ib, YUP
n 1p. Bo MHorux paifoHax YHCIEHHOCTH JIOCOCEBBIX PHIO PE3KO CHIDKEHA.
Pa3nuuHbIX IpeACTaBUTENEH JIOCOCEBBIX Pa3BOIAT B CIIELUANIBHBIX XO35M-
ctBax. [IpoBonsiTcst pabOTHI 10 aKKIMMAaTH3aIMK rOpOyIIH B pekax MypmaH-
CKOro H06epe)KI)SI, eI — BO MHOTHUX BOJJOCMAX U T. II.

a 0

Puc. 60. Jlococs kacnmiickuii (@) u Gopensb pyubesas (6)
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PrIOBI cemeticmsa Il]ykoebie OIM3KH K TPEACTABUTEISIM JIOCOCEBBIX. Xa-
PaKTepHBIN MIPEACTaBUTENh — OOBIKHOBEHHAs IlyKa (puc. 61). DTo KpynHas
pbI0a ¢ BHITSHYTHIM IIMJIMHAPUYECKUM TEJIOM, YIUIOIMIEHHOH CBEpXY IoJio-
BOW C I1acThlO, YCa)KCHHOW CBEPXY M CHU3Y KPYITHBIMH OCTPBIMU 3yOamH,
HaMpaBlI€HHBIMU B CTOpPOHY INOTKM. CHMHHOM U aHaNbHBIM IUIABHUKU
CABUHYTHI JaJleKO Ha3al, 4TO IMO3BOJSIET € coBeplIaTh CTPEMUTENIbHBIE
Opocku. Teno MOKPHITO MENKON LUKIOUTHOH Yelryeu.

Puc. 61. Illyka oObIKHOBEHHAs

[ykn mupoKo pacpoCTPaHEHBI IO PEKaM M 03epaM Hallel CTpaHsl (Ha
Hamsaem BocTtoke obutaer amypckas myka). [IpeamounTtaioT pexu ¢ Mea-
JICHHBIM TE€YEHHEM U MPOTOYHBIE 03€pa C 3aIHMBAMH, 3aPOCIIUMH KaMBIIIOM
W BOJHOM pacTHTEIBHOCTHIO. KopMsTcs miykw mo yrpam M Hox Bedep. JTO
MIPOYKOPJIUBBIE, CHJIBHBIC XUIIHUKH, TIUTAIOIINECS] B OCHOBHOM JPYTHMH PhI-
Oamu. XUITHUYATh [yKa HAYMHAET O4Y€Hb PaHo, Yke mpu uHe 12-15 mm;
JIOCTHTHYB JUIMHBI 5 CM, OHa HOYTH IIOJIHOCTBIO MEPEXOJUT Ha MUTaHHE
puI6oii. Habnronarorest ciydan kaHHuOanu3Ma. B HEKOTOpBIX BojoeMax U3
PBIO OOMTAIOT TOJNBKO IIYKH. 3/1€Ch HAOJIOAETCs LEToYKa HOCIIeI0BaTeNb-
HOTO KaHHHOaNTM3Ma, Koraa 0oJjiee KpyITHbIE IIIYKH MHTAIOTCS 00JIee MEeKH-
Mu copoaryamu. [Ilyku oTimiyaroTcst 60IbIION TIOJOBUTOCTBIO M JIOITOTIE-
THEM. MecTaMu HX JOOBIBAIOT B OOJBIIOM KOJIMYECTBE, MICO IIYK COICp-
JKUT MaJIo JKHpa.

Cemeticmeo Yepegvie TIpeNCTaBICHO B Hamied (ayHe TOIBKO PEUYHBIM
(eBpormetickum) yrpem (puc. 62). Dta ppida OTIHYACTCS JUIMHHBIM 3MECBHI-
HBIM TeJIOM 0e3 OpIONIHBIX IIABHUKOB, MOKPBITHIM OYE€Hb MEJIKOW YeuTyeH.
TI'onoBa manenbkas, kKonndeckasi. CIMHHON M aHAJIBHBIN [JIABHUKU CIIMTHI C
XBOCTOBBIM. POT BoopyxeH Menkumu 3yOamu. Iluraercst 6ecrio3BOHOYHBI-
MU U MEJKOH pbIOOil. AKTHBEH HOYBIO, JIHEM 4Yallle BCErO 3aphIBacTcs B
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WIACTBHIN TPYHT. B3pociele camMku yrpeil OOMTalOT BO MHOTHX IIPECHBIX
Bojioemax Oacceiina Bantuiickoro u pexe bapeniesa u UepHoro Mopeii.
Camitsl epxkatcs B Mope. JKuByT 6—12 ser, gocTurast AIUHBL 2 M U MacChl
5 Kr, HO 3TO OBbIBaeT peko. HepecTarcs oauH pa3 B )KHU3HU.

Puc. 62. Yrops eBporeiickuii (@) U MypeHa cpeiu3eMHOMOpCKast (6)

B3pocnblie caMKi CITyCKarOTCsl IO peKaM K YCTbsIM (MOTYT IEpEenon3arh
B POCHCTBIE HOYM M3 BOJIOEMA B BOJIOEM), I'JIe K HUIM IPUCOEIMHSIOTCS CaM-
IBI, 1 OHU COBMECTHO MHUTPHPYIOT B CapraccoBo Mope (ATIaHTHIeCKUH
OKeaH), TaM W MPOXOJUT HEPeCT. MUTpHUPYIOIIUE YIPH AOJKHBI IPOIUIBITH
4-7 teIc. kM. Hepect mpoxonut Ha rimyomse okono 1000 M. IToce Hepecra
CaMKH M caMIbl TorubaroT. JIMunHKN — nenrouedaibl — TaCCHBHO TEPEHO-
csaTes TedeHneM [ onb(CcTpuM, KOTOpOE 37eCh HAYMHACTCS, Yepe3 OKeaH K
Oeperam EBpombl. B ycTbs pek uepe3 2,5-3 rozja NpHILIBIBAET YXKe MO-
JIOJIb — CTEKJIIHHBIE YTPU JUIMHON 0KoJIo 7 cM. Mosioab pedyHOro yrpsi BXo-
JUT B PEKH BECHOW M IIMPOKO paccemsiercss mo BogoemaM. CTEKIISHHBIX
yrpeil HHTEHCHBHO OTJIABJIMBAIOT B IENIAX PACCEICHUSI M MCKYCCTBEHHOTO
BBbIpALIMBaHUS. YTOpb — IIEHHAs MMPOMBICIIOBas pbi0a, MICO BBICOKO IIEHUT-
cs1, 0cCOOCHHO B KOITYECHOM BHJIE.

PrIOBI cemeticmea Kapnosvle BHELIHE TTOX0XKHU Ha CEJBJEBBIX, HO OTIIH-
YaloTCsl OT HUX XOPOLIO 3aMETHOM OOKOBOH JIMHHUEH, a OT JIOCOCEBBIX — OT-
CYTCTBHEM >KHPOBOTO IIABHMKA. POT BBIABIKHOM M numIeH 3yOOB, MHINA
JIpOOUTCS OHUM-TPEMS PSIIaMU TJIOTOYHBIX 3yOOB — KOCTHBIMH BBIPOCTAMHU
nocJieiHe yxaOepHOM IyTrH, BIAIOIIMMHUCS B MOJOCTh INIOTKH. 3yObl oOpaiie-
HBI BEpPIIMHAMH K HAXO/SIIEMYCsl HA BEPXHEH MOBEPXHOCTH TJIOTKH >KEPHOB-
KY, TPEHUEM O KOTOPBIM pa3MebuacTcs NHIIA. Y CUKOB OJHA-ABE Iaphbl, UIU
OHHM MOTYT OTCYTCTBOBaTb. Uenrysl IMKIOUIHAS WJIH OTCYTCTBYET, IJIABHUKA
¢ MAarkuMmu Jrydamu. OTKPBITOIY3BIpHBIE PBIOBI, IIaBAaTEIBHBIA ITy3BIPh
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0oIBIIION, cocTONT U3 MBYX-Tpex Kamep. CemeiictBo Kapmossie — camoe 60-
raTtoe BHIaMHU CEMEHCTBO phIO, Hacemstomx Boabl EBpasun, Adpuku u Ce-
BepHOU Amepukn. M3BeCTHO HECKOJBKO JECATKOB POJOB M OKOJIO 1,5 THIC.
BUJIOB B OCHOBHOM IIPECHOBOJIHBIX PBIO; B BojoeMax Poccum oburaer okoio
80 BHIOB, cpeny HUX TyCTepa, 30JI0TOH Kapack, IMecKaph, BEPXOBKa, YKICHKa,
YEXOHb, IIOJIYCT, €JIell, FOJIbsH, KpaCHOIEpKa, PhIOel], IemMasl.

BoNbmMHCTBO KapIoBBIX — TEIUIONOOMBEIE PHIOBI. OCEHBIO OHH IOCTE-
MIEHHO TMPEKpalIaloT MUTaThCs M HA 3UMY BNAJAIOT B OLleNIeHeHHe. Pa3mHo-
JKAIOTCS B KOHIIE BECHBI U JIETOM. Y cepeOpsHOrO Kapacsl eCTh MOITYIISIHH,
rJie OTCYTCTBYIOT camibl. Korjma caMku HEpecTsaTcs, TO Pa3BUTHE HKPbHI
UAeT TpU HAJTUYUU CIIEPMHEB APYTUX OJMU3KHAX BHIOB PHIO (30JI0TOH Ka-
pach, 1uHb, ca3aH). [IpoHHKas B SHIEKIETKY, OHU HE OILUIOJOTBOPSIOT €e, a
TONBKO CTHUMYJIHPYIOT pa3BuTHE (THHOTeHe3). M3 MKpWHOK pa3BHBAIOTCA
TOJIBKO CaMKH. MaJbKH KaproBbIX MUTAIOTCS OOBIYHO IUIAHKTOHOM. B3poc-
JIBIe 0COOM TOENAlOT TMPEHMYIISCTBEHHO Pa3IHYHBIX JOHHBIX O€CII03BO-
HOYHBIX JKUBOTHBIX U BOJHBIE PACTEHHMs, XOTS CPEIH KapIOBBIX MMEHOTCS
TUTAHKTOHOSTHBIC (TOJICTOJIOOWK) M XUIIHBIC BUABI (KepeX).

KaprioBbie pbIObI Cily)KaT Ba)KHEHIIMMU 00BEKTaMH PHIOHOT'O MPOMBICITA
HAIIMX BHYTPEHHHUX BOJOEMOB. Hambousblnee MpoMBICIIOBOC 3HAYCHHE U3
MPOXOAHBIX (JOPM MMEIOT TOJABHU/IBI IUIOTBBI — BOOJA U TapaHb, a U3 Ipec-
HOBOJHBIX — Ca3aH, Kapach, JIell, s3b, )KEPEX, TOJNAaBIb, JINHb, ycad U Jp.
(puc. 63). OCHOBHBIM OOBEKTOM MPOMBIIIICHHOTO Pa3BEICHUS SBISIETCS
Kapn (oxoMalnHeHHass ¢opma caszaHa). Pa3BomsT Takke TOJICTOJIOOMKOB,
OesbIX aMypoB U Jpyrue Bujbl. K KaproBbIM OTHOCSTCS TakHe OOBEKTHI
AKBapUYMHCTHKH, KaK IYHTHYCBI, pacOOpbI, JaHHO M 30JI0ThIE PHIOKH (KO-
MeTa, TeJIECKOI U JIp.); BCE OHM — PE3yJIbTaT OJIOMAIIHUBAHUS U CEJICKIMN
cepedpsIHOTO Kapacs.

Puc. 63. Kapr (a) u sem (6)
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[IpencraBurenu cemeticmea Comosvie OOUTAIOT B TIPECHBIX Bonmax EB-
pomsl U A3uM, OTCYTCTBYIOT B Oacceiine CeBepHoro JlemoBuToro oxeaHa.
B eBpomneiickoit uactu Poccuiickoit denepanuu IMHPOKO PaCHpOCTpaHEH
0OBIKHOBEHHBIH (eBporeiickuit) com (puc. 64).

Puc. 64. Com eBpomnelickuit

Otinyaercss KOPOTKUM BaJIBKOBAaTBHIM TYJIOBMIIEM, JUIIEHHBIM YEIIyH,
CIUTIOCHYTBIM C OOKOB XBOCTOM C OYEHb JUIMHHBIM aHAJIbHBIM IJIABHUKOM,
cllerKa MPHILUTIOCHYTOH CBEpXy KPYIHOW TOJIOBOM C OOJNBIIONW MAcThiO U
ycamu. 3yOrl xopomo pa3BuThl. JKuByT combl Oonee 30 mer, mocruras
300—400 xr mpu mmHe Tena 5 M. O3epHBIE COMBI BCErla MeNbue PEeUHBIX.
AKTHBHBI OOBIYHO B BEUepHEE BpeMs U paHO yTpoM. BemyT ocemmbrii oOpa3
KU3HY, MIPEANoYnTas Aep>KaThCsl B OMyTax. 3UMOIl exar B AMax. Beesn-
HBI€ XUIIHUKH, )KUPYIOT MHOT/IA B JIUMaHax. PacTyt ObICTpO — K S-eTHeMY
BO3pacTy AocTuraroT Hepeako | M. Koxa paHbIle HCIOIB30BaIaCh BMECTO
CTEKOJI — TaK Ha3bIBAEMBIH PHIOHI ITy3bIph. SIBISIOTCS 0OBEKTOM aKBaKyJIb-
Typbl. B OacceiiHe Amypa oOuTaloT GoJiee MENKHH aMypcKHH COM M COM
ConnatoBa.

Cemeticmeo OkyHegvie 00beIUHSIET OOBIIYIO TPYIITY MOPCKUX M Tpec-
HOBOJIHBIX 3aKPBITOITY3BIPHBIX PBIO, Y KOTOPHIX B IUIAaBHHKAX MMEIOTCSA KO-
nroune TBepAable Tydd. CIIMHHBIX TUIABHUKOB J1Ba (KOJIOUUH N MSTKUH) HIIH,
4TO pE¥kKE, OJHUH, COCTOSIIIUI W3 KOIMIoYed M MATKOHW dacTed. B aHanbHOM
IUTaBHUKE J[Ba KOMIOYMX Jyda. PoT Gousbmioii ¢ 3y0amu, y HEKOTOPBIX €CTh
kibIku. Koctr xabepHO# KphImKy 3a3yOpeHHble. K 3ToMy ceMelcTBy OTHO-
CSITCS OKYHHM, €pIIH, CYJaKd, MOPCKHE CYIaKd M Jpyrue BUabl (puc. 65).
MHorue U3 HUX ABISIOTCS 00BEKTOM MpoMbIicia. B Hammx BomoeMax 00b-
€KTOM IIPOMBICIIA SBJSIETCA OOBIKHOBEHHBIN CyAak, JOCTHTraromuii 12 xr u
6osee. OOBIYHBI OKYHH, KOTOPBIC BEIyT OCEMJIBIH 00pa3 XU3HH U MOTYT
nocturath 1-1,5 Kr.
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Puc. 65. OxyHb pedHoii (a) u cyaak 0ObIKHOBEHHEIH (6)

Cemeticmeo bviukogvle OTANYACTCA OT APYTUX TE€M, YTO Yy €ro MpejacTa-
BUTENIeH OpIONIHBIE IUIABHUKH CPAcCTaloTCs, 00pa3ysd IpHCcachIBaTEIbHYIO
BOPOHKY, C IIOMOIIBIO KOTOPOH OHH yJEp)KHUBAIOTCS Ha JHE. SIBisroTcs
MOPCKHUMH H PEKe PEYHBIMH PHIOaMH. MHOTHE BHIBI SBIIOTCS OOBEKTOM
npomMbicia. CaMbplii MHOTOYMCIICHHBIH B HAallMX BOJOEMax — OBIYOK-
KPYTJISIK, IICHHBIA IPOMBICIIOBBIN OOBEKT.

Cemeticmeo Kambanogvie — MOPCKUE PBHIOBI C YIDIOIMICHHBIM C OOKOB Te-
JIOM, OKaMMIICHHBIM CITHHHBIM U aHaIbHBIM IJIaBHUKaMH (puc. 66).

Puc. 66. Mopckast kambaina (a) 1 aaTyc aTIaHTHIECKHil OeIOoKOpEIit (6)

Benyr moHHBII 00pa3 *KH3HH, JieKa Ha OHOM OOKY, MPUYEM 3TOT OOK
CBETIIBIN, a BEepXHHUU — TeMHBbIH. O0a ria3a y B3pOCIBIX PHIO CMEIICHBI Ha
OJIHy, OOBIYHO TPaBY0, CTOPOHY TOJIOBBI. [laBaTenbHBIN My3BIPh OTCYT-
ctByeT. OOHUTAIOT B MPUOPEIKHBIX BOJAX N0 TayOouHbl 1 Thic. M. [Tutarorcs
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pBIOaMH U IOHHBIMH O€CIIO3BOHOYHBIMH. VIKpa menarndeckasi, pa3sBUBaeTCs
B BEPXHHX CJOSX BOJBI. Majbku KaM0ajibl MMEIOT CUMMETPUYHOE TENO U
rjasa no obe CTOpoHBI TroyioBbl. [lojxpacrasi, OCTEHNEHHO OIYCKAalOTCS B
Oosee riryOOKHE CIIOW BOJIBI, TEJIO UX YIUIOIMIAETCS, OAMH IJIa3 IepeMeliaeT-
Csl Ha IPYT'YIO CTOPOHY TOJIOBBI, OHM HaYMHAIOT TUIaBaTh Ha OOKY M Iepexo-
JAT K JIOHHOMY 00pa3y u3HH. Paznuunbie Buapl kamban (ckentomepas,
MOpCKasi, NOJApHas) U MAITYCOB (ATJaHTHYECKHH OEIOKOPBIH MOXET J0-
cturaTh B JUIHHY 4,5 M 1 Maccel 300 KT) SBISIOTCS BaKHBIMH OOBEKTaMHU
TPaIOBOTO MPOMBICTIA.

Cemeticmeo Tpeckosbie — XOIIOTHOTIOOUBEIE MOPCKHE PBIOBI, IIHPOKO
pacIpocTpaHEeHHbIE B apKTHIECKUX BoJax. Teno MOKpHITO Yenryel, Ha moj-
OopoJKe HAXOAWTCS HEMAPHBIM YCHK, OpIOIIHBIC IUIABHUKH PACIOJIOKEHEI
BIIEpENIU TPYAHBIX, UMEIOT (KPOME HAIMMOB) TPH CIIMHHBIX [UIABHHUKA U JIBA
aHaJbHBIX. Jlydn BceX IUIaBHUKOB Msrkue. MHOTHE COBEpIUAIOT JUINTEIb-
HBIE MUTPAlMK U 00pa3yloT Oonbline ckorieHus. K cemelcTBy oTHOCSTCS
Tpecka (puc. 67, a), N¥KIa, MUHTaH, caiifa, HaBara. JIMIIb pedyHON HaTHUM
(puc. 67, 6) oOuTaeT B MPECHBIX BOAAX, M 3TO CAMHCTBEHHBII BUI U3 HALIMX
MIPECHOBO/IHBIX PbIO, HEPECTSIIUICS 3UMOIi (1eKadpb — SIHBAPH).

TpeckoBbIe ABISIOTCS BAKHBIMH OOBEKTaMH MPOMBICITA. ATIaHTHIECKas
Tpecka — camas kpynHas (1o 40 xr) u B yoBax HanOojee MHOTOUHCICHHAS
u3 TpeckoBeIX. O0uTaer B Mopsx Eponeiickoro Cesepa u JJamsHero Bo-
ctoka. OOMH U3 ee OTIMIMUTENFHBIX IPU3HAKOB — N30THYTas Oenast GoKoBas
mueus. B bapeHneBoM Mope NpOMBINIIIOT NHUKOTY (OOKOBast JIMHUA y Hee
yepHas, npsmas). OObeKTaMU TNpOMBICTA SIBJIAIOTCS HaBara (HeOoJbIias
peiba muHOM 0K0J10 30 cM), MUHTAM, yTaccy. Y TPECKOBBIX LEHSITCS MSCO
W JKUpHAsl Me4YeHb, U3 KOTOPOW NPUTOTOBJSIFOT KOHCEPBBI U MEIUIIMHCKHUI
PBIOHI XKHP.

a o

Puc. 67. AtnanTtudeckast Tpecka (a) U pedHoit HauM (6)
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Jkosorusi peid. PEIOBI 00MTAIOT B cCaMbIX Pa3HOOOpPa3HBIX BOAOEMax.
Boubilioe BIMSIHUE Ha YCIIOBHS JKU3HH B BOJIE OKa3bIBAIOT reorpaduieckoe
MIOJIO)KEHHE BOJIOEMA, €ro IUIOLIa b U BOJOCOOPHBINH OacceiH, pa3indHbIe
NIPUPOJHBIE M XO3sCTBeHHBIE (DakTOpbl. McKiItounTelbHOE 3HAUYEHHE JUIst
JKM3HU BOJHBIX JKHBOTHBIX UMEIOT TAKHE XapaKTEePHUCTHUKH HX CPEIbl 00H-
TaHMs, KaK TEUCHHs U NepeMEelINBaHNE, BbI3bIBAEMbIE PA3IMYHBIMU PUYH-
Hamu. BonHas cpena oTinyaeTcs 3HaYNTEIbHON TUIOTHOCTBIO, C YEM CBsI3a-
HBI 0cOOEHHOCTH MOP(OIOTHH, (PU3HOIOTHH U TOBeAeHU pBIO. s 60ib-
IIMHCTBA PBHIO XapakTepHa oOTekaemas (opma Tena; 3TO yMEHBIIAET CO-
MIPOTUBJICHHE BOJBI M OOJEryaeT MX nepeMelieHre. Y XOpOIIHX IUIOBIOB,
oOuTarenel TOJIIN BOJIBI, TEJIO TOpPIENI000pazHoe (CKyMOpHs, JIOCOCH, TY-
Her). PeIOBI, He coBeprraroniie OONBIIMX MEepeMemleHni (Jem, ca3aH, Ka-
pach) 4acTO MMEIOT BBICOKOE, C)KAaTOe C OOKOB TeJ0. Y MOHHBIX PhIO (MOp-
CKOW 4epT, CKaT) TeJ0 C)KATO B JIOPCOBEHTPAIHLHOM HAIPABJICHHU, UYTO
obecrieunBaeT OONBIINI KOHTAKT C JAHOM, TJe Haxomutcs numa. [lnockas
(dopma Terna xapakTepHa I KaMOalibl, HO Y KaMOaJIbl TEJIO CHIIBLHO CHKATO C
00KOB, TaK 4TO (PYHKIIMOHAILHOW OpPIONTHON CTOPOHOM SIBIIsSIETCS OOKOBAas.
MOXHO ellle OTMETUTh 3MEEBHIHYIO, JICHTOBUAHYIO, IAPOBUIHYIO U JPY-
rue GpopMmbl TeNa y phio.

OCHOBHYIO (DYHKIMIO pYJIeH TJIyOMHBI BBINOJHSAIOT IPYIHbIE U OpIOII-
Hble IaBHUKH. Koxka phIO MOKpPHITA CIM3bI0, YTO YMEHbBIIAET TPEHHE Tea
0 Boxy M TypOyJeHTHbIE 3aBUXpeHHsi. CKOPOCTh JIBHIKEHHUS! PHIOBI 3aBUCHUT
OT €€ pa3MepoB, COCTOSIHHS, TEMIIEPATypbl Cpelbl U IPYrux (GakTopos.
HawuGosnbIime CKOPOCTH CIOCOOHBI Pa3BUBATh TYHIBI, MAPYCHUKH, MEY-
PBIOBI; JIOCOCH IJIABAET CO CKOPOCTHIO OKOJIO 5 M/¢, Tonybast akyma — 10 m/c,
tyHel — 20 M/c. HekoTopsie pbIObI MPUCHIOCOOMINCH K CBOCOOPA3HOMY I10-
JIETY HaJ BOJOH (JIeTydne peIObI).

PbIOBI ABISAIOTCS MOWKUIOTEPMHBIMH JKHBOTHBIMH, T. €. )KHUBOTHBIMHU C
HEIOCTOSIHHOM TeMIlepaTypol Teja, 3aBUCALICH OT TeMIepaTypbl OKpyxkKa-
1omei cpenpl. VX akTHBHOCTBH HANpSIMYIO 3aBHCHT OT TEMIIEPATYPhI BOJBI.
B Boze conepxkutcs MeHble Kuciaopoaa (mpuMepHo B 30 pas), uem cozep-
JKUTCSI €T0 B TOM ke o0beme Bo3ayxa. Juddysust kuciaopona, mocrymnaro-
IIEro IIIaBHBIM 00pa3oM M3 aTMoc(ephl, IPOUCXOIUT B BOJAE KpaiiHe Mel-
JICHHO, YTO ONpeJelsieT HOHWKEHNE ero KOHLEHTPAUH OT TIOBEPXHOCTH B
rryOuHy (Kak JIeToM, Tak B 3UMOH). PeIOBI MOTYT 0OHMTaTh B BOJIOEMaX C pas-
JIMYHBIM COJIepyKaHueM Kuciopoaa. Y pei0 (Kapm, Kapach, JIMHb U ZIp.), JKH-
BYILIHMX B BOJIOEMaX, OCTHBIX KUCIOPOIOM MM C PE3KUMH KOJICOAHUSAMH €ro
KOHIIEHTPALMH, TeMOTTIOONH KPOBU CIIOCOOEH IMOTIIONIATh KUCIOPO JaXKe
IIPU MaJIOM ero KOJWYeCTBE, TOT/a Kak y peI0 (dopens, cur u np.), ooura-
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IONINX B BOJIE, IOCTOSIHHO HACBHIIIEHHOM KHCIOPOIOM, TeMOTTIOONH MOXKET
CBSI3BIBATH KHUCIIOPOJ TOJBKO TPH 3HAYUTENHHOM ero kommdectse. Ilo mo-
TpeOHOCTH B KHCJOPOJAE PHIO MOXHO pa3/iejMTh HA YEThIPE TPYIIIBL Tpe-
Oytomue kuciopoaa a0 11 oM’/ — ¢dopeinb, TonbsH; 10 7 ¢CM°/II — TOJaBIIb,
TIecKapb; 10 4 cM>/1T — II0TBa, OKYHB; MCHEE 3 CM™/11 1 JKUBYILHE AaXKe IPH
1 cm%/1 — mHb, kapack. Kak B MOPCKHX, TaK U B TIPECHBIX BOJAX PHIGHI 00-
pa3yroT Ooiee WM MeHee 000COOJICHHBIC TPYIIIBI, CBSI3aHHBIC C OIpE/e-
JIEHHBIM MecToM obwraHms. Ilpn BceMm pa3HOOOpa3Wy YCIOBHI B BOIHOW
cpelie peld MOYKHO Pa3/IeuTh Ha HECKOJIBKO YKOJOTHUECKUX TPYIIIL:

1) Mopckue — pBIObI, TOCTOSIHHO YKUBYIIME B MOPCKHX BOJOeMax (Mak-
pernb, TyHa-phI0a);

2) TPECHOBOIHBIC — PBIOBI, BCIO JKH3HB MPOBOJISIINE B MPECHBIX BOIOE-
Max, TAKHX Kak 03epa, Ipy.bl, peku (GKepex, IyKa);

3) mpoxomHbIe — PHIObI, COBEPIIAIONIHNE TPOTHKCHHBIC HEPECTOBBIE MH-
TpaIfii U3 MOPCKUX BOJIOEMOB B IIPECHBIE WM HA000POT. PrIO, o6uTarommx
B MOpPE, HO U1 Pa3MHOXKCHUSA MOAHUMAIOIIUXCSA B PEKH, HA3LIBAIOT aHA/l-
POMHBIMH (JIOCOCEBBIE, OCETPOBEIE); PHIO, KUBYIINX B MPECHBIX BOJTOEMAX,
HO TSl HepecTa YXOISIIUX B MOpe, — KaTaIpOMHBIMH (YTOPB);

4) CyIIECTBYIOT TaKXKe MOJIYMPOXOIHBIE PHIOBI, 3TO PHIOBI, OOUTAIOIINE
B IIPCCHBIX WM MOPCKUX BOAOCMAX, HO CHOCO6HI)I€ JKUTBH B 3CTyapuiaX PEK
(mmotBa, pedHast kambana).

PasnmiuaroTcst peIObI M [0 XapakTepy pachpeeiicHus B BOTOCME:

1) obuTarorye B TONIIE BOJBI, — MENArHYeCcKHe, WM HEKTOHHBIC. DTO
JIOCTATOYHO MHOTOYHUCIICHHAS TPYIIIa PBIO, KOTOPHIE MPEKPACHO IIABAIOT U
3a4acTyl0 COBEpPUIAIOT MPOJOJKUTENbHbIe MUTpanui. OJIHU U3 HUX TUTa-
IOTCS TUITAHKTOHOM (TOJICTOJIOOMK, KUTOBas aKyia, sBISIONINECS MUPHBIMU
KOYEeBHUKAMU-TIACTOUIIHUKAMH), JPYTHE MMOCNAIOT PHIO — AKTUBHBIE OXOT-
HUKH (aKyna, CyIak); TPETbU JIOBIT HACEKOMBIX, YIABIIUX B BOAY, U O0H-
TaloT B MOBEPXHOCTHBIX BOJAX. N 60J'[BIHI/IHCTBa IeJJIart4eCKux pBI6 OKpac-
Ka CBEpXY, KaK IMPaBmIIO, TEMHAs, a CHU3Y CBETIasl, cepeOpucTas;

2) obuTarolire Ha THEe BOJOEMOB — JIOHHbIE, UITH OCHTOCHBIE, (B MOPSIX —
CKaThl, KaM0Oalbl, ObIYKH, B MPECHBIX BOJaX — Kapll, Kapach, COM, JIHMHb,
crepisaas U Ap.). OHU XapaKTepU3yIOTCs MEHBIICH MOABIKHOCTBIO; 3TO U
MUpHBIC OEHTOCOEbI, M XUIMHUKH. OIHHU U3 HUX IUIABAIOT Y JTHA, MTUTAsACh
NMPEUMYHICCTBEHHO NJOHHBIMU XUBOTHBIMH, JIPYTHUE JICKAT HA JHEC — TEJIO Y
HHUX 3a49aCTYI0 CUJIBHO YIUIOIICHO, U BEPXHAA CTOPOHA UMECT IMTOKPOBUTECIIb-
CTBCHHYIO OKPACKY — IO/ IBET TPYHTA;

3) obuTaromye B MPUOPEKHON 30HE — JUTOPaIbHBIE. DTa TPyIIa phio
XapakTepHa Ui MOpei M OKeaHOB. MHOTHE MX HHX SBISIOTCS JOHHBIMHU U
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MIPUIOHHBIMUA PBIOAMHU. DTO OOBIYHO TUIOXHE IUIOBIIBI, HE COBEPIIAIOIINE
JIATbHUX TIepeMelIeHui, 0eHTocodarn WM XUIHUKK. 13 Mopckux pei0 K
HUM OTHOCSITCS Pa3jIM4YHbIe OBIYKH, MOPCKHE COOAYKM M MHOTHE ApYrue
pBIOBL. HekoTopble M3 HUX MMEIOT 0cOOBIE MPHUCHOCOOIeHNUs, YTOOBI yaep-
KMBaThCsl HAa TPYHTE BO BpeMsl NpUOOs, MPUINBA WK OTIIHBA.

[TonoBo3penbIMU PBIOBI CTAHOBSTCSA B Pa3IMYHOM BO3pacTe: TYIIH —
B 3—4 Mecsla, XxaMca MEUeT UKpPY BIEPBbIC B FOI0BAIIOM BO3pacTe, OOJBIINH-
CTBO KapIOBBIX M OKYHEBBIX PHIO — B Bo3pacTe 3—4 JIeT, OCeTPHI U CEBPIOTH —
Ha 10-12-m, a Oenyru Ha 14-17-m u naxxe Ha 20-M roay xusHH. [1o Bpeme-
HU HEPECTa MOKHO BBIACIUTD pbl6, HCPECTAILINXCA BECHOM U PpaHHUM JIETOM
(comoBbIE, KaproOBbIE), OCEHBIO M 3UMOIl (CHTOBBIE, TPECKOBBIE), HE UMEIO-
[IAX OIPEACICHHOr0 Ce30Ha Pa3MHOXEHHUs (TPOINHYECKHUe BHbBI). Boib-
HIMHCTBO PHIO HAIIMX MPECHBIX BOJ MEYET UKPY B TEIUIOE BpeMs roja, HO
LIYKH HEPECTSATCS paHHEW BECHOM, a HaiuMbl — 3uMol. K Hactymnenuro
CpOKa MKPOMETaHHs MHOTHE PBIOBI IPHOOPETAIOT OpavHbI HapsAn — M3Me-
HSIOTCSL OKpacka U (opMa UX Tena. THXOOKEaHCKHE JIOCOCH U HEKOTOphIe
IpyTHe BUIBI PBI0 MEUyT UKPY TOJBKO OAWH pa3 B )KM3HU M BCKOpPE TIOCIE
3TOTO MOTMOaT. Bo BpeMs xoma Kk MecTaM HepecTa OHH IMEpecTaroT IH-
TaThCsl, y ropOyLIM BO BpeMsi X0/la Ha HEPECT OKpacka MeHseTCs ¢ cepeOpu-
CTOHM Ha KOPUYHEBYIO C TEMHBIMU IIITHAMU, Ha CIIMHE CaMIOB BBIPpACTACT
rop0, YeMoCTH 3aru0al0TCS KPIOYKOM.

HHOI[OBI/ITOCTB pBI6 CBsA3aHa C YCJIIOBUSAMU PA3BUTUA HUKPbBI U MOJIOIHU.
Haunbonee mio0BUTHI PHIObI, OTKJIA/IBIBAIOIINE TIABAIOLIYIO MEarndecKyto
HKpPY, Ha BTOPOM MECTE CTOST PBIOBI, OTKIAIBIBAIONINE HKPY HA PACTCHUS,
PBIOBI, OXpaHSAIOIINE WM NPAYYIIe UKPY, HAUMEHee IUI00BUTHL. JKuBopo-
JAIITUC pBI6I)I POXIAIOT JIUIIb CAWHUIIBI NI OCCATKH MAJIbKOB. Jlococu me-
YyT BCETrO0 HECKOJBKO TBHICSY HMKPHHOK, Pa3BUTHE KOTOPHIX IPOUCXOIHT B
THe37e TOJ] CJOoeM Iecka Wid rpaBus. KaproBele phIOBI, OTKIIAJBIBAFOIIIEC
HKPY Ha JHO BOJOCMA MJIM BOJAHBIC PACTCHUA, B TCIIJIOC BPEMA rojia mpoay-
IUPYIOT 3a OAMH HEPECT JI0 HECKOJIBKMX COTEH ThICSY MKPHHOK. Mopckue
PBIOBI, AIOIINE TUIABAIOIIYIO MKPY, BEIMETBIBAIOT 32 HEPECT MHJUTHOHBI HK-
PUHOK (KpyITHasi caMKa TpeckH — 10 9 MitH, a JiyHa-pbida — 1o 300 mutH). Bei-
COKasl IUIOJIOBUTOCTh OOBSICHAETCS MacCOBOW I'MOENbI0 MKPHI M BBLTYIHB-
MINXCSl U3 Hee MalbKOB. [IOpIHOHHOCTS HKPOMETaHUSI U PACTSHYTOCTb IIe-
pHuoaa pa3sMHOXKEHUS XapaKTEPHBI Il TPOITMYECKUX PBIO. B yMepeHHBIX n
XOJIOAHBIX IIMPOTaX OOJBIIMHCTBO PHIO BHIMETHIBAET MKPY C€IMHOBPEMEH-
HO. [I71010BUTOCT MOPCKUX PHIO OOBIYHO HECKOJIBKO BHIIIE, Y€M IPECHO-
BOJIHBIX M TIPOXOJHBIX.

PasBurne wkpwl pe0 Hameidl ¢ayHbl, HEPECTAIIMXCS BECHOW M JIETOM,
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IUTes 00bI9HO 3—8 CYTOK (UeM Teruiee BojJa, TeM CKopee), a y pbI0o, Medy-
IIAX €€ OCEHBIO U 3UMOH (JIOCOCH, HAIMMBI H JIP.) 3aTATUBACTCS 1O BECHBI.
Jisi MHOTMX BHAOB PBIO XapakTepeH CMELIAHHBIM THII IHUTaHUS, HO
BCTPEYAIOTCSl M JJOCTATOYHO CIIENHATU3MPOBAHHBIE BUBL. Y OOJBIIMHCTBA
XOpOIIO BBIPAXKEHA BO3PACTHAsI, CE30HHAS M JaKe CyTOYHAs CMEHA Xapak-
Tepa NMUTaHus. MHOTHE BUIBI PHIO CIIOCOOHBI K JJIMTENLHOMY T'OJOAAHHMIO.
B 3aBucHMOCTH OT XapakTepa MUTaHus POT Y PHIO ObIBAET Pa3IMYHBIX THIIOB!
XBaTaTEIbHBII — KOT/]a YEIIFOCTH BOOPY>KEHBI OCTPBIMHU 3y0aMu ISl 3aXBaTa U
yaepkaHust oObIYM (IIyKa); BCACHIBAIOLINH, CIIOCOOHBIN BBITSTUBATHCS IS
BCACBIBaHUSI ITUIIH (JIEI); TPOOSIIMI — C TYIIBIMH, XOPOIIO Pa3BUTBIMH 3Y-
0aMu, CHOCOOHBIMH NPOOWTH TBepAyro muimy (3yOatka). Ilo momokeHmIo
pa3MyaoT poT HWDKHHUH, PACHONOKCHHBIH Ha HIDKHEH CTOPOHE TOJIOBBI
(xapakTepeH s pbi0, JOOBIBAIOIIMX MUITY HA JHE BOJOEMA), KOHEUHBIH,
PAacIOI0KEHHBI Ha KOHIIC TOJOBBI, M BEPXHHUH, KOTJa HIDKHSS YEIOCTh
BBIJJAETCS 32 KOHEI] BEpXHEH (CBOWCTBEH phlOaM, KOTOPBIE MUTAIOTCS Taja-
IOIIMMH B BOJY HAacEKOMBIMH M MEJIKHUMHU JYXMBOTHBIMH, OOWTAIOLIMMH B
BEepXHHUX CIOSX BoAbI). CrocoObl MOOBIBAaHWS THINM Yy Pa3MIHBIX pPHIO
BeCbMa pa3HOO0Opa3Hbl. Hekoropsle (UIyka) MOAKApayIMBAIOT HOOBIUY,
YKpPBIBIIKCEH B 3aCajie; CYyAaK, jKepex MpPeclenyloT ee; ca3aH KOPMHTICSA Ha
JTHEe BOZI0€Ma; YKJIeHKa MUTaeTCs HaCeKOMBIMH, YIABIIMMHU Ha TOBEPXHOCTh
BOJIbI; HEKOTOPBIE IUTAIOTCS IUITAHKTOHOM, TOJICTOJIOOWK, HarpuMmep, Mpo-
ITyCKaeT BOJy depe3 xaOepHbIe e U OTIEKUBAET IUNIAHKTOH KaOepHBIMU
THIYMHKaMHM; OBl aMyp MHUTaeTcs BBICIIMMHU PACTCHUAMH U T. 1. Mosonas
PBIO MHUTAETCS B OCHOBHOM 300IUIAHKTOHOM, @ 3aT€M ITOCTEIIEHHO IIepexo-
JIUT Ha MUY, CBOHCTBEHHYIO B3pOCIBIM oco0siM. B Temnoe Bpems roma
PBIOBI TIMTAIOTCSI MHTEHCHBHEE, YeM 3UMOM. MHorue prIOBl Hallel CTpaHBI
3MMOH COBCEM HE ITUTAIOTCS, BIaJasi B 3MMHEE OLlCTICHeHne. Y MHOTHX PhIO
HaOJII0IAI0TCsI 3HAUYNTEIbHBIE MUTPALlMH B TIOMCKAaX KOPMHBIX MECT.
Xo3siicTBeHHOe 3HaYeHHe pbI0. [IpakTHdeckoe 3HaUeHHE PBIO OTPOM-
HO. DTO OJMH N3 BaYKHEHIINX MPOAYKTOB MUTaHMs. 32 CUET MsCa PHIOBI MBI
noxydaeM 10 20 % Oernka >XKMBOTHOTO MPOUCXOXAeHHs. HekoTopsie BHIbI
PBIO TOOBIBAIOT IS MTOTYYSHHS IPYTUX BHIOB MPOAYKIWH. | TaBHEIM 00pa-
30M M3 OTXOJ0B PHIOHON MPOMBIIUICHHOCTH BBIPA0ATHIBAIOT PHIOHYIO MYKY
JUIS CBUHEH, MYIIHBIX 3BEpPeil U APYTUX CENbCKOXO3SICTBEHHBIX JKUBOTHBIX.
W3 medeHn HEKOTOPBIX BHJIOB (TPECKOBBIX, aKys) MOJYdYalOT JICUCOHBIH U
TEXHUUYECKHH Kup. VI3 MIIaBHUKOB aKyJ, INIABATEILHOTO ITy3bIPsl OCETPOBBIX
W ApYyrux pel0 BeIpabaThIBalOT IEHHBIH Kiei. M3 yemryn psiga BUJOB phIO
M3TOTOBIISIIOT MCKYCCTBEHHBIN jkeMuyr. Bce mmpe HCHOnb3yroTcs Jekap-
CTBEHHBIE MIPENAPaThI, IOJyIaeMbIC, B YACTHOCTH, U3 TKAHEH aKyIl.
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OrpomMHOe 3HaueHHE JUIS YIyYLICHUs CHAaO)XEHHs HaceJICHWs Hameh
CTpaHbl MUIIEBBIMU NPOAYKTAMH HMMEET JalbHEHIEEe pAacIIMpPEHHE U CO-
BEPLIEHCTBOBAHUE UCKYCCTBEHHOTO Pa3BeACHHS PHIO.

Pb160BOICTBO — BBITOZHAST OTPACib KWBOTHOBOJICTBA, MMEIOIIAsl OOJIb-
mryro a¢dexruBHOCTh. C 1 Ta IPYAOB 32 OJUH JICTHUIA Nepro]] Oe3 JTOTOIHU-
TEJIFHBIX 3aTpaT MOXKHO Tony4ats A0 20 11 peIOBI, a IPH MHTCHCU(DHUKAIIH
npou3BojacTBa — 10 50—60 1. Mcrnonb30BaHUE MOJMKYIBTYpPHL, T. €. UCKYC-
CTBEHHOTO Pa3BENICHHS HECKONBKHX BUIOB PHIO, 3aHMMAIONINX PAa3IUYHBIC
9KOJIOTUYECKHE HUIIHM BOJOEMA, TAK)KE CIIOCOOCTBYET MOBBIIICHHIO PHIOHON
MIPOAYKTUBHOCTH BOJOEMOB. MOXXKHO COBMEINATh pa3BeieHUE PHIOBI U BO-
JIOITABAONIEH TITHIBI, HAIIPUMEP KapIoB U YTOK, YTO ITO3BOJHT IIOJIydaTh
MOBBIIIEHHBIN BBIXOA HE TOJIBKO Msica PbIO, HO M NTHIBI U, KPOME TOTO,
YBEJIMYUTH SIMIIEHOCKOCTD ITHII.

Kpome kapra B Halei cTpaHe pa3BoJsT TOJICTOI00MKA, OEI0oro aMmypa n
JpYyTrHe BHIBI TEIUIOMIOOMBEIX PBIO, @ M3 XOJIOJHOBOAHBIX — (hopenb. B mo-
cleHUEe TOAbI BUJOBOM cocTaB pbIO, pa3BOAMMBIX HMCKYCCTBEHHO, 3HAYH-
TEJIFHO PACIIMPHIICS 32 CUET OCeTpa, CTEpIIiAN, COMa M IpyTrux BUAOB. Bee
OoJiblliee pacpoOCTpaHEHUE IMOJYYalOT MHTEHCHBHBIE TEXHOJIOTHH, B 4acT-
HOCTH BBIPAIIMBaHUE B Ca/IKaX, B yCTAHOBKAaX 3aMKHYTOT'O BOJZOCHAOXEHUS.

KOHTpOJ’[LHLle BOIIPOCHI

. OOmmas xapakTepHuCTHKa PBIO.

. Cucremarunka prI0 (Ha3BaTh OCHOBHBIE OTPSABI M PEACTABUTENCH ).
. OcobenHoCcTH MOP(OJIOTHH XPSIIEBBIX PHIO.

. BHemHee cTpoeHne KOCTHBIX PBIO.

. CtpoeHnne KoXH pbI0, pa3HOBUIHOCTH YELTYH.

. HI/IH_IeBapI/ITCHBHaH CHCTEMA KOCTHBIX pBI6.

. JlpIxaTespHas 1 KpOBEHOCHAS! CUCTEMBI KOCTHBIX PBIO.

. CTpoeHne HEpBHOW CHCTEMBI M OPTaHOB YYBCTB PHIO.

. OcoOeHHOCTH CTPOEHHS BBIICIUTEIILHOM 1 ITOJIOBOM CHCTEM PEIO.
10. JIonmacTemnepslie peIOBI (CHCTEMATHYECKUIT 0030D).

11. JIygenepbie peIOBI (CHCTEMAaTHUECKHUIT 0030D).

12. 3nauenue peId B IpUPOIE U KU3HHU YEIIOBEKA.

O 00 3O N K W —

3.3.3. Knacc 3emuoBoanbie (Amphibia)
O0mas xapaKTepucTHKA

Kracc 3eMHOBOHBIE — 3TO HEMHOTOYHUCIICHHAS TPYIITIa IEPBBIX Hanboee
MPUMHUTHUBHBIX HA3€MHBIX MOWKWIOTEPMHBIX MO3BOHOYHBIX (OKOMIO 4,5 THIC.
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BHJIOB), COXPAHWBIIINX 3HAYNTEIHHYIO CBS3b C BOJHOU Cpenoil. BobIMHCTBO
SIAI] HE IMEeT IUIOTHBIX 000JI0YeK M MOXKET Pa3BUBATHCS TOJBKO B BOJE. Xa-
PaKTEepHO JIErOYHOE JIbIXaHHE, JBa Kpyra KpOBOOOpAIEHHs M MapHBIE IISTH-
Tajible KOHEYHOCTH. BOJIbIIMHCTBO OOMTAeT B 3aBUCHMOCTH OT CTaJHU JKH3-
HEHHOTO IHKJIA TO B BOZE, TO HA CyIe. JINUWHKY BeIyT BOMHBIN 00pa3 XKu3-
HU. B TeueHwe XM3HM OHM TpeTepreBaloT MeTamopdo3, MpeBpallasch M3
YHUCTO BOAHBIX OPraHU3MOB BO B3pocible GopMbl, oOuTaronye Oobiuel ya-
cTpi0 BHE BOIBl. OIHAKO y B3pOCIBIX 0COOEi CTENeHb MPUCIIOCOONIECHHS K
KM3HH Ha cylle B o0IeM HeBednka. AMGHONN SBISIOTCS MEPBHYHO HA3EM-
HBIMH TT03BOHOYHBIMH, MPEJIKN KOTOPBIX JKHIIM B Boze. B anmaepmuce xoxu
9THX KUBOTHBIX UMEETCS OOJBIOE YMCIO MHOTOKIETOYHBIX CIIU3UCTBIX JKe-
ne3. Yepen coeqUHSAETCS ¢ €IWHCTBEHHBIM IICHHBIM MO3BOHKOM JTBYMS MBbI-
IieiKaMu, KpecTel Takxke o0pa3oBaH OJHUM N03BOHKOM. KoHeuHOCTH, XOTS
U TIOCTPOCHBI TI0 THIY TSATHIAJIBIX, Pa3BUTHI cllabo M HE MOTYT YAEpKaTh
TEJI0 B MPHUIOAHATOM IOJIOKEeHUH. Ho3apy CKBO3HBIE, HOCOBAs MOJOCTh CO-
oOmaercss ¢ poTOBOM BHYTPEHHHMH HO3APSIMU — XOaHaMH, CpPeJHEe YXO C
OJIHOM CIlyXOBOH KOCTOUKOM — cTpeMeHeM. [lepenHuil MO3r nmeer aBa mo-
mymrapus. Jlerkue pa3BUTH c1a0o0, B Ka4eCTBE AOTONHUTEIEHOTO OpPraHa Jibl-
XaHHsl JOCTaTOYHO OOJIBLIYIO POJIb WUIPaeT eile W Koxka. OpraHbl AbIXaHHs
JIMYMHOK — %a0pbl, a B3pOCIBIX — Jerkue. Fimeercs 1Ba kpyra KpoBooOpaiie-
Hust. Cepue TpexkaMepHOe M COCTOUT W3 JIBYX MPENCEPANil H OTHOTO JKEIy-
JI0YKa C apTepHalbHBIM KOHYCOM. TpexkaMepHoe cepale He 00ecredrBacT
TIOJTHOTO Pa3/IeIeHUs apTepHaIbHON M BEHO3HOUW KPOBH, MMO3TOMY B OOJIbIIEH
YaCTH TeJa 10 apTEePUsIM TEUeT CMEIIaHHAas KPOBb. [[0YKH TYIIOBHIIIHBIE.

OcHOBHasi Macca MpeJCTaBUTeNel pa3MHOXKaeTCsl B BojJie. Y OOJbIINH-
CTBa BHJIOB OIUIOJIOTBOPEHHE HApY)KHOE, DPAa3BUTHE C MeTamMop(o3oM.
B3pocneie 3eMHOBOAHBIE Tocie MeTramMopdo3a CTAHOBITCS Ha3eMHBIMU
JBIIIANIAMA JIETKUME JKUBOTHBIMH C JIBYMsSI KpyraMH KpOBOOOpAaICHHS.
Toabpko HEMHOTHE 3€MHOBO/IHBIC TTPOBOAAT BCHO XKU3Hb B BOJC, COXpPaHAA
XKaOpbl M HEKOTOPbIE APYTHE JTMYMHOYHbBIE IPU3HAKH.

AmpubuM ciry’kaT HEeHHBIMH OOBEKTaMH JabOpaTOPHBIX 3KCHEPHMEH-
TOB. HpI/I X HU3YUCHHUU OBIIIO CACJIAaHO MHOT'O BBIJAKOIINXCSA OTKpBITHﬁ.
Ha tepputopun benapycu oburaror 13 BumoB amdubuii, cpean HHUX Tpe-
OeHuaTbI TPUTOH M KaMbIIIOBas jxkaba, 3aHeceHHble B «KpacHyro KHHTY
Pecniybnmuku benmapychy.

U. M. CeuyeHOB B ONBITaxX Ha JIATYIIKAX OTKPBUI peQIIeKChl TOJIOBHOTO
Mo3ra. 3eMHOBOJIHbIE MHTEPECHBI KaK >KMBOTHBIC, (PUIIOr€HETHYECKH CBSI-
3aHHBIE, C OJHON CTOPOHBI, C IPEBHUMH pbIOAMH, a ¢ OPYrod — ¢ IMPUMH-
TUBHBIMH TIPECMBIKAIOIIIMHCS.
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Hawnbomnbiiee uncio BHIOB obuTacT B peruoHax C TCIIBIM, BJIQXKHBIM
KIIMMAaTOM.

CucremMaTuka

IapctBo XKuBoTHble (Animalia).

IMommapcTBo Muorokierounsie (Metazoa).

Tun Xopnossie (Chordata).

onrun [To3Bonounsle (Vertebrata).

Knacc 3emuoBoanbie (Amphibia).

Ionknacc Torkomo3Borkoseie (Lepospondyli).

Otpsin XBocrateie (Caudata, S. Urodela).

Bubr: tputon o6sikHOBeHHSIH (Triturus vilgaris);
TpuToH rpeberyarsiii (Triturus cristatus);
canamanspa narHuctas (Salamandra).

IMoxknacc Jlyromossonkossie (Apsidospondyli).

Otpsin besnorue (Apoda, s. Gymnophiona).

Bupn uepssira konmbuatas (Siphonops annulatus).

Otpsin becxBocteie (Anura, s. Ecaudata).

Bugpr: xaba 3enenas (Bufo viridis);
nsirytika o3epras (Rama ridibunda);
asrymka octpomopaas (Rama arvalis).

Mopdponozuueckuit 0630p. BHeHMI BU 3 MHOBOTHBIX Pa3HOOOpa3eH.
VY xBocTaThix aM(uOUil TeNo YATMHEHHOE, HOTH KOPOTKHUE, TPUMEPHO OJIH-
HAKOBOH JUIMHBI, BCIO XU3Hb COXPAHSAETCS JJIMHHBIN XBOCT. Y OECXBOCTBIX
ampuOHii TeJI0 KOPOTKOE M IIHUPOKOE, 3aJHUE HOTH NpHIraTesbHbIE, 3HAYH-
TEJIbHO JUIMHHEE MEpeIHUX, XBOCT Y B3POCIBIX 0CO0EH OTCYTCTBYET.
VY Ge3norux amdpuodmii Teno JTUHHOE YepBeoOpaszHoe, Oe3 HoT. Y Bcex aMbpu-
Ouii 1mest He BBIpaXKEHa WJIM BhIpakeHa ciabo. [109ToOMy MOXKHO BBIAEIUTH
TaK Xe, KaKk W y pbId, TpU OTHENa: TroJioBa, TYJOBHILE, XBOCT (puc. 68).
B otnmane ot prI0 rooBa y HUX COWIEHSIETCS C TO3BOHOYHHUKOM ITO/IBHKHO.

Iloxkposwi. Koka 3eMHOBOAHBIX TOHKas, rojas, OOBIYHO IOKpBITA CIIH-
3bl0, BBIJEISIEMONH MHOTOYMCIICHHBIMH KOXKHBIMH JKEJe3aMHu. Y JHYHHOK
CIIM3UCTBIC JKEJIE3bI OJHOKIETOYHBIE, Y B3POCIBIX — MHOTOKJIETOYHBIE. BBI-
JensieMasl CIM3b CMAauMBAacT KOXY, YTO Ba)KHO [UIS KOXKHOTO JIBIXaHHUS.
Cnusp obnamaeT OaKTEpPUIUAHBIMA CBOHCTBAMH, ¥ HEKOTOPHIX 3€MHOBOJ-
HBIX CEKPeT KOXHBIX JK€JIe3 AIOBHT W MOXKET OBITh CMEPTENbHO OINaceH
nake Ui denoBeka. CTENEeHb OPOTOBEHUS SMHIECPMHCA Y Pa3HbIX BHIOB
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3eMHOBOJHBIX JAJICKO HE OJIMHAKOBA. Y JMYMHOK M TeX BUJOB, KOTOPHIE
BEAyT B OCHOBHOM BOJHBII 00pa3 »XHM3HH, OPOrOBEHHE NOBEPXHOCTHBIX
CJIOEB KOXH pa3BUTO cliabo, HO y xab oporosesiieil MoxeT ObITH 10 60 %
BCEH IOBEPXHOCTH KOKH Ha CHIMHHON CTOpOHE.

Koxka 3eMHOBOJHBIX Kak ObI CBOOOJHO HAaKHHYTa Ha TelO (OCOOCHHO
9TO BBIPAXKEHO Y OECXBOCTHIX), MPUKPEILISISICH B OTJEIBHBIX TOUKaX U 00pa-
3ysl Ma3yXH ¥ MOJOCTH, 3aMOJIHsAeMbIe BOJOH 1 IMM]OIA.

Puc. 68. Brueninee ctpoenue o3epHoil marymku: 1 — Ho3aps; 2 — riasa; 3 — 6apabanHast
MeperonKa; 4 — royieHp; 5 — crona; 6 — manbLbl ¢ IUIABATEILHON MEPEHOHKOM; 7 — 6eapo;
8 — mpexmuieuse; 9 — kuctp; 10 — mwieuo

Koska — BayKHBIH OpraH JbIXaHUs] 36MHOBO/IHBIX, O YEM CBHUICTEIILCTBYET
OTHOIIEHHE JUIMHBI KallMJUIIPOB KOXKU K JUIMHE THX COCY/OB B JIETKHX; Y
TPUTOHA OHO paBHO 4:1, a y ’kab, uMeroIux OoJiee Cyxyro Koxy, — 1:3.

Oxpacka 3eMHOBOJHBIX OOBIYHO HOCHUT HMOKPOBHUTEIBCTBEHHBIH Xapak-
Tep. Hexoropsle, kak, Harmpumep, ApeBecHas KBaKIla, CIIOCOOHBI H3MEHSTh
ee, y SIIOBUTHIX NPEICTABUTEIIEH OHa SIpKasi, MPEAyIPEKAA0IIas.

Cxenem 3eMHOBOJHBIX B OOJIBINIEH CTETIEHH XPSIIEBOH M COCTOUT M3 Ue-
pera, IIO3BOHOYHUKA, KOCTEH KOHECUHOCTEH M MX MOSCOB (pHC. 69).

[103BOHOUHUK pa3AeseTCs HAa YETHIPE OTHENA: IIEHHBIN, TyJIOBUILIHBIH,
KpecTUOBbIH M XBOCTOBOW. LIIeWHBIM M KpeCTLOBBIM OTAENBl BKIHOYAIOT
BCETO 110 OJJHOMY MO3BOHKY. UHCIIO TYJOBHIIHBIX U XBOCTOBBIX O3BOHKOB
pasnuuHO. Y 0ecXBOCTHIX aM(pUOMH PYIUMEHTHI XBOCTOBBIX ITO3BOHKOB
cpacTaloTcs B AJIMHHYIO KOCTOYKY — YPOCTHIIb. Y HEKOTOPBIX XBOCTaThIX
3C€MHOBOJHBIX TIO3BOHKH JBOSAKOBOTHYTBIC, WU MEXKAY HHMHU COXPaHAIOTCA
OCTaTKH XOp/ibl. Y OOJBIIMHCTBA ke aM(pHOHil OHU JIMOO BBIMYKIIbIE CLIEPEAN
1 BOTHYTBIE €331, TNOO HA000POT — BOTHYTHIE CIIEPEIN U BBIITYKIIbIE C3aH.
Pebpa 0TCYTCTBYIOT, COOTBETCTBEHHO OTCYTCTBYET M TPy IHAs KIIETKA.
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Puc. 69. Ckener ysirymiku: 1 — yeper; 2 — M03BOHOYHHK;
3 — mosiC 3aJHUX KOHEYHOCTeH; 4 — GejpeHHast KOCTb;
5 — KocTh roneHu; 6 — npearuocHa; 7 — III0CHA;

8 — (ananru nanpues; 9 — nscte; 10 — 3amscTbe;

11 — xocth npenmuieybs; 12 — rpyauna;

13 — meyeBast KOCTh; 14 — 1osiC HepeTHUX KOHEYHOCTEH

Uepen B OCHOBHOM XPsIIIEBOW ¢ HEOOJIBIIMM YHCIOM HaKJIAJHBIX (BTO-
PHYHBIX) ¥ OCHOBHBIX (TIEpBHYHBIX) KocTeil. C mepexosoM OT jkabepHOro
JIBIXaHHUSI BOJIHBIX MPEAKOB aM(UOUil K JIErOYHOMY BHCIEPAJIBbHBINA CKEJeT
n3MeHmICs. [loabA3bIuHBIN anmapar COCTOUT U3 3JIEMEHTOB CKeJeTa depe-
ma. BepxHsia yacTh HOABSI3BIYHON OYTH — MOABECOK, K KOTOPOMY Y HHM3IINX
PBIO TIPHUKPETUISIOTCS YENOCTH, y aM(pHuOMii B CBSI3M CO CpacTaHHWEM IIep-
BUYHON BEPXHEH UYENIOCTH C YEPETIOM MPEBPATHIACh B MAJICHBKYIO CIIyXO-
BYI0O KOCTOYKY — CTPEMsI, PAclOJIOKECHHYIO B CpElHEM yXe. XapaKTepHO
IIMPOKOE OCHOBaHME YEpeIna, YTO MOBHIIIAET 3()h(HEKTUBHOCTh KaK 3axBaTa
IUIIH, TaK U JBIXaHHS.

CxeneT KOHEYHOCTE! U UX MOSICOB CKJIA/IBIBACTCS U3 3JIEMEHTOB, Xapak-
TEPHBIX ISl IATUNAJIBIX KOHEYHOCTEH Ha3eMHBIX [TO3BOHOUHBIX KHBOTHBIX.
Iosic nepeAHNX KOHEUHOCTEH JIEKUT CBOOOIHO B TONIE MYCKYJIaTypHI.

Yucno nanblieB Ha HOTaX HEOJMHAKOBO Y pa3HBIX BUIIOB.

Mycxynamypa 3eMHOBOZHBIX B CBA3U C 0ojee pa3HOOOPA3HBIMU JBIIKE-
HUSIMH M Pa3BUTHEM KOHEYHOCTEH, NMPHUCIOCOOJCHHBIX K JIBH)KECHHIO TI0
cylie, B 3HAYMTEIILHON CTETIEHH TepSeT METaMEepHOEe CTPOCHHE, XapaKTep-
HOe I peIO, W mpuoOpeTaer Oombinryio auddepernnpoBky. CkeneTHas
MYCKyJIaTypa MpeACTaBIeHa MHOXKECTBOM OTJIENIBHBIX MBIIII, YUCIIO KOTO-
pBIX y asarymku npesbiaet 350. Pa3BuTta MyckynaTypa KOHEUHOCTEM.

PasButne con06H020 M032a TOBOPHUT O 3HAUMTEIBHOM IIpOrpecce II0
CpaBHEHHIO ¢ ppiOaMu. ['0JIOBHON MO3TI OTHOCHTENIFHO KpyIHEE, 0COOCHHO

180



MEepEeHAN ero OTHAEN, MOIYIIapus XOPOIIO BEIPAaKEHBI M pasneseHsl. [Ipo-
I'PECCUBHBIMU YEPTaMU CIIEAYET CUUTATh W HAJIMYUE HEPBHBIX KIIETOK HE
TOJIBKO B JTHE M OOKOBBIX CTEHKaX, HO M B Kpbille nosyniapuid. [Ipomexy-
TOYHBIH MO3TI' CBEPXY MMEET MPUAATOK — dMU(H3, a OT JHA IPOMEKYTOUHO-
IO MO3ra OTXOJHUT BOPOHKA, C KOTOPO# cBsizaH runo¢pus. CpenrHuid Mo3r u
MO3KEUOK pa3BHUTHI ci1a00. OT LEHTPaIbHOM HEPBHOW CHCTEMBI OTXOMST
HEpBBI KO BceM opraHam Teia. YepenHsix HepBoB 10 map. CiMHHOMO3ro-
BEIC HEPBHI 00pa3yIoT IUIEYEBOEC W MOSCHUYHO-KPECTIIOBOE CIUICTEHHUS, MH-
HEPBUPYIOIINE ePETHNE U 3aJHIC KOHSTHOCTH.

Opeanvl yyecme 'y aM(hUOHIA TTOTYYHIIN B TIPOIECCE IBOIIOIIUH IIPOTpec-
CHBHOE pa3BHTHE. 3pEHHE B BO3JIyLIIHOW Cpejie Urpaet Oosee BayKHYIO pOJb,
MO3TOMY Y 36MHOBO/IHBIX ITPOM3OILIN U3MEHEHHUs B CTpOeHHH ria3. Oopa-
30BAIMCh TIOABIDKHBIC BEKH M MHTATelbHAs IMEpEroHKa, 3aIlUIIAIoNIie U
VBJIOKHSIONIME TTa3a. Poropuiia rinasa crana BBITYKIIOH, XpyCTaIlK MPHOO-
pelt IMH30BUIHYI0 (opMy. AKKOMOIAIUS MPOUCXOIUT 3a CUYET HepeMele-
HUS XpyCTaJMKa. 3peHre yCTPOSHO TaK, YTO 3¢MHOBOJHBIC PEardpyrOT Ha
IBIDKEHHUE. B CBs3M ¢ TeM 9TO BO3AYIIHAS Cpella XyXKe MPOBOINT 3BYKOBBIC
BOJIHBI, OpTraHbl Cj1yXa 3¢MHOBOJHBIX IPEACTABJICHBI KaK BHYTPEHHUM, TaK
U cpeqHuM yxoM (OapabaHHO MONOCTBI0) CO CITyXOBOHM KOCTOYKOM — cTpe-
MeHeM. CpefHee yXO CHapYXH OTpaHHYCHO OT BHEUIHEW cpenbl OapabaH-
HOM MepEenoHKON U COO0IAaeTcs C TIAOTKON KaHaIoM (€BCTaxueBou Tpyooit),
YTO TIO3BOJIIET ypPaBHOBEIIMBATH IABIICHHE BO3IyXa B HEM C JaBIICHHEM
BO3IyXa BO BHemIHe# cpene. I1oJ0CTh cpeqHero yxa TOMOJOTHYHA OpBI3-
ransily pei0. Opransl 0OOHSHUS — HO3JPU — CKBO3HBIC (BHYTPEHHHE HO3-
pu— XoaHI)I) N CJIYXaT TaKxKE JId JbIXaHUs. V JUYUHOK M MOCTOSHHO JKH-
BYIIUX B BOJIC 3¢MHOBOJHBIX COXPAHWINCH XapaKTEPHBIC I PhIO OpTaHbI
OOKOBOM JIMHUML.

Opeanvl nuwesapenus. LIupokuii pot BeeT B OOLIMPHYIO POTOTIIOTOY-
HYIO TI0JIOCTh. ¥ MHOTHX 36MHOBOJHBIX Ha YEJIOCTSX, @ OOBIYHO TaKKe Ha
HeOe pacroJIOKEHBl MeENKHe 3yObl, MOMOTAIOIINE yASPKUBATH JOOBITY.
B POTOTJIIOTOYHYIO ITOJIOCTh OTKPBIBAIOTCA BHYTPEHHHUEC HO3JPHU — XOAHbI, B
IJIOTKY — €BCTaxUeBbl TpyObl. Ha siHe pOoTOBO# MOIOCTH UMeEETCs SI3BIK pa3-
JMYHOM (OPMBI; Y MHOTHX OECXBOCTBIX OH NMPUKPEIUICH K NepeaHeil yacTu
HIDKHEH YeTIOCTH U MOKET BBIOPACBIBATHCS M30 PTA; )KUBOTHBIC MOJB3YIOT-
Csl OTHM JJIsL JIOBJIM HAaceKOMBIX. IIpM OTCYTCTBHM Takoro s3bIKa MUIIA 3a-
XBaTBIBACTCSI YEIFOCTSIMH, TIPH NPOTJIATBIBAHUH JOOBIYH UCIIOJIB3YIOTCS SIe
u tra3a. Tak, JArynika COKpaleHHeM MBI BTSATHBAET Ii1a3a BIIIyOb pOTO-
BOW IOJIOCTH, ITPOTAJIKKBAs MUILY B IHIIEBOJI, KOTOPas IOCTYIAeT Jlajiee B
MEIIK00Opa3HbIH, €1a00 BHIPAKESHHBIN JKEJTyJOK. Y 36MHOBOHBIX HMEFOTCS
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CIIIOHHBIC JKEJIEe3bl, KOTOPhIE CMAYMBAIOT THIIEBONH KOM W CIIOCOOCTBYIOT
€ro Jy4meMy IpOXOXKACHHUIO 10 MUIIeBoay. 13 jxemyaka muma mocTymnaet
B CPaBHHUTEIILHO KOPOTKUH KUIICYHHK, KOTOPBIN pa3JielicH Ha OTAEIbI (TOH-
KU, cpeaHuid U TONCThIM). OT KelyJaKka OTXOAMUT JBEHAIIATUIIEPCTHAS
KHIIIKa, Ky/Jla BIAJal0T MIPOTOKA MeYeHH (TI0 HUM MOCTYIIAeT JKeTdb) U TOA-
JKENYAOYHOU skene3bl. [luieBapuTenbHas CUCTeMa 3aKaHYMBAETCS KIIO-
aKoOH, KyJla OTKPBIBAIOTCS TAaK)K€ MOYETOYHHKH, KaHAJl MOYEBOTO MYy3BIPS U
nostoBsIe mpotoku (puc. 70).

Puc. 70. BHyTpeHHee cTpoeHHe JIATYIIKY (CaMKH):
1 - cepnuue; 2 — sierkoe; 3 — He4eHb; 4 — HKETYHBIN
My3bIPb; 5 — XKENYI0K; 6 — MoKy 10uHas JKee3a;
7 — smuHKK; 8 — mouka; 9 — Tonkas kuika; 10 — stiineBo;
11 - cenesenka; 12 — Toscrast kumika; 13 — Kjoaka;
14 — MoueBO# Iy3bIph

Opeanvl Ovixanus N3MEHSIOTCS ¢ BO3PACTOM XMBOTHOTO. JIMUMHKH 3eM-
HOBOJHBIX IBIIIAT HAPYKHBIMH MM BHYTPEHHUMH Xabpamu. Y B3pOCIBIX
aM(puOnii pa3BUBAIOTCS JIETKHE, XOTS Y HEKOTOPBIX XBOCTATHIX amMpuOnit
XKaOpBI COXPAHAIOTCS MOXU3HEHHO. JIeTrKue YCTPOEHBI MPOCTO M UMEIOT BHT
TOHKOCTCHHBIX 3JIACTUYHBIX MEIIKOB, HHOT/IA CO CKJIaKaMH Ha BHYTpEHHEH
moBepxHOCTH. OTHOIIEHHE MOBEPXHOCTH JIETKHX K TIOBEPXHOCTH TeJa PaB-
HO npumepHO 2:3. ITocKOJIbKY 36MHOBOAHBIE HE UMEIOT IPYAHOU KIIETKH,
BO3AYX B JICTKUC MOCTYNACT MYTEM HaKaduWBaHUA, IPU 3TOM OHO pOTOBOﬁ
MOJIOCTH BBICTYNAET Kak HoplieHb Hacoca. [Ipu omyckaHuu aHA POTOBOU
TMOJIOCTHU BO3JAYX BTATMBACTCA B HEC UCPE3 HO3JAPU, 3aTCM HO3/IPU 3aKpbIBa-
0TCA, a THO pOTOBOﬁ MOJIOCTHU, MOAHUMAACH, IPOTAJIKUBACT BO3AYX B JICT-
kue. BeIjox ocymiecTBisieTcst 3a c4eT U3MEHeHHs 00beMa BHYTPEHHEH Io-

182



JIOCTH 3€MHOBOJHBIX U CHaJaHUs JIETKHX. B HOTONHEHHEe K Jero4Homy,
OOJIBILIYIO POJIb UTPAET KOYKHOE JIbIXaHUe: MMEHHO Yepe3 KOXKY BBIJEISIeTCs
1o 80 % muokcuaa yraepona u mnocrymaet a0 50 % kucnopona. Koxxnoe
JIBIXaHHUE SIBJISIETCS] MPUCIIOCOOJIEHUEM JUlsi OOMTaHUS B BOJE; BO BpeMs
CISTYKH, KOTOpasi y MHOTMX aM(uOuii MpOXOoauT B BOAOEMAaX, 3TH YKHBOT-
HBIE TaKXK€ MOJIb3YIOTCS KOKHBIM JbIXaHueM. [Ipy HBIPSIHUY JIETKUE 3€MHO-
BOJIHBIX MI'PAIOT POJIb, CXOTHYIO C POJIBIO IUIABATEIBHOTO ITy3bIPst PHIO.

Kposenocnas cucmema. Tlockoneky am(GuOUM IbIIAT JETKUMH, y HUX
nMeercs ABa Kpyra KpoBooOpamenus. Cepane y ampuouii TpexkaMmepHoe,
OHO COCTOUT U3 ABYX MPEACCPANN H HKEITyI0UKa

Opeanvl pasmnodcenus. Bee 3eMHOBOIHBIE paszenbHOTIONB! (puc. 70).
VY caMII0B UMeeTcs ABa CeMEHHNKa 0000BUIHON (DOPMEIL, PacIONOKECHHBIC B
MOJIOCTH Tena OKoJIo mouyek. CeMsBBIHOCSIINE KaHAlbIbl, IPOWAS uepe3
MOYKY, BIAJalOT B MOYETOYHHK, NPEACTaBJICHHBIH BOJb(OBBIM KaHAIIOM,
KOTOPBIN CIIYXKHT JUIsl BBIBEJCHUSI MOYHM U CEMEHHU. Y CaMOK OOJbIIKe map-
HBbIE SIMYHUKH JISKAT B MOJOCTH Tesa. Co3peBIne ila BEIXOIIT B HOJIOCTh
Tena, OTKyZAa MOMaJaloT B BOPOHKOOOpa3HbIEe HayalbHBIE OTJEINBI SiIIeBO-
JIOB.

[Ipoxons no sifieBogaM, UKPUHKH MOKPBIBAIOTCS MPO3PAYHOM TOJICTOM
CIIM3UCTON 000JIOUKON. SHIIeBOIBI OTKPHIBAIOTCS B KIIOAKY.

Pa3zBuTne y 3eMHOBOJHBIX HPOXOAWUT CO CIOXHBIM MeTaMop(o3om
(puc. 71). VI3 UKpHHOK BBIXOMAT JHYUHKH, OTIMYAIONIUECS KaK IO CTpOe-
HUIO, TaK ¥ 10 00pa3y *KM3HU OT B3pOCIHbIX 0coOell. JINYMHKN 3eMHOBOA-
HBIX — HACTOSIINE BOIHBIE )KUBOTHBIE.

OOwuTast B BOJHOI cpezie, OHM Jplmar xadpamu. YKaOpbl y TUUHHOK XBO-
cTaThix aM(puOUil HapyKHbIE, BETBUCTBIE; Y JIMYNHOK OECXBOCTBIX aMpuouit
XKaOpbl CHauana HapyXHble, HO BCKOPE CTAHOBSATCS BHYTPEHHHUMH BCIIE-
CTBHE 00paCTaHus UX CKIaJAKaMHU KOXH.

KpoBeHnocHas cucteMa JUYMHOK aM(puOMil CXOAHA C TakOBOW PHIO U
HMeeT TOJBKO OAWH KPYT KpoBooOpamenus. Kak u y 6ospmmHCTBa PBIO, Y
JMYMHOK aM(puOunii mMeroTcs opraHsl OokoBo# nuHWH. [lepeaBuraiorcs
JMYMHKA B OCHOBHOM 32 CYET ABWKEHHSI YIUIOIIEHHOTO XBOCTa, OTOPOYEH-
HOT'O IJTABHUKOM.

B npouecce mpespalieHus IMYMHKE BO B3pPOCIOE 36MHOBOJHOE y HeEe
MIPOMCXOJAT TITyOOKHE W3MEHEHMs OONBIIMHCTBA OpraHoB. [losiBisrorcs
napHbIe IMSTHUIIANBIE KOHEYHOCTH, ¥ OEcXBOCTHIX aM(pUOMil penynupyercs
XBOCT.

KabepHoe npIxaHWe 3aMEHSACTCS JISTOYHBIM; KaOphl OOBIYHO HUCYE3AIOT.
BwmecTo omHOro Kpyra KpoBOOOpaIieHHs pa3BUBAIOTCS ABa — OOJBIIONH U
MaJIbIi.
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Puc. 71. Pa3Butne marymku: 1 — nkpa; 2 — pa3BUTHE [UIABHUKOBBIX CKJIAI0K U HAPYXKHBIX
#abp; 3 — cTa/ M NCUC3HOBEHHs HAPYXKHBIX jka0p; 4 — CTaus MOSBICHHS 3a{HUX
KOHEYHOCTEH; 5 — cTajiust pacuiieHEHUs ¥ TOABMKHOCTH 3a/IHUX KOHEYHOCTeil; 6 — cranus
0CBOOOXKICHHUS IEPEAHNX KOHEYHOCTEH, MeTaMopd03a POTOBOTO ammapara U Hadasaa
pe3opOrimu xBocTa; 7, 8 — paccacklBaHHE XBOCTa; 9 — CTaMsl BBIXOJA HA CYIILY

ITpu sTOoM mepBas mapa >xaOepHBIX apTepHil MpeBpallaeTcs B COHHBbIE
apTepuH, BTOpasi apa CTaHOBUTCS yraMU aOpThl, TPEThsl B TOH WJIM MHOU
CTEIIeHN pelylupyeTcs, a YeTBepTasl MPeoOpa3yeTcsl B JIETOYHbBIE apTEPHH.
VY MekcukaHcKoi amMmpuoun amMOrcTOMBI HaOJII01aeTCsl HEOTEHHST — CII0CO0-
HOCTH Pa3MHOXKaTbCsl HA CTAAWH JIMYMHKH, T. €. JOCTUTaTh IOJIOBOH 3pero-
CTH TIPH COXPAHEHUH JMYMHOYHBIX 4YEepPT CTpoeHus. JIMumHOK amOmcTOoM
Ha3bIBAIOT aKCOJIOTIIAMH.

DKonozun u xo3aiicmeenHoe 3nauenue 3emMHoeoonsvix. Mecra obura-
HUSI 36MHOBOJJHBIX pPa3HOOOpa3HbI, HO OOJBIIMHCTBO BHJOB MPUIEPKUBACT-
Cs1 BIAKHBIX MECT, @ HEKOTOPbhIE MPOBOJAT B BOJE BCIO JKH3Hb, HE BBIXOJST
Ha cymy. Tponuyeckue 3eMHOBOJHBIC YEPBSTH BEIYT MOJ3EMHBIH 00pa3
xu3HU. CBoeoOpasHasi amduOust OankaHCKHH NPOTEH OOMTAaeT B MOJ3EM-
HBIX BOJIOEMax; IJla3a y HEro peaylLHpOBaHbl, a KOXKa JHIICHA IMUIMEHTA.
3eMHOBOJIHbIE OTHOCSTCSI K T'PYIIE XOJOJHOKPOBHBIX (MOMKHIOTEPMHBIX)
KHMBOTHBIX, T. €. TEMIlepaTypa MX Tejla HEMOCTOSIHHA W 3aBHCUT OT TEMIIe-
paTypbl OKpY’Karolieil cpe/ibl.

Vxe npu 10 °C ux ABMKEHHS CTAHOBSITCS BsUIbIMH, a 1pu 5—7 °C oHH
0OBIYHO BIAAAIOT B OLIETICHEHHE. 3UMOM B YCIIOBUSAX YMEPEHHOTO M XOJO-
HOTO KJIMMAaTa >KH3HEAEATeNbHOCTh aM(uOunii mourn 3ammpaert. JIArymkn
3UMYIOT OOBIYHO Ha JTHE BOJIOEMOB, a TPUTOHBI — Ha CyIlle B HOpax, BO MXY,
T10J] KaMHSIMH.

Pa3MHOXaI0TCsl 3eMHOBOIHBIE B OOJIBLIMHCTBE Cy4aeB BecHO. CaMku
JSITYIIEK, ka0 M MHOTHX JIPYTMX OECXBOCTBHIX 36MHOBOJIHBIX BBHIMETHIBAIOT
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HUKpPY B BOJY, T/I€ €€ OIUJIOJIOTBOPSIIOT CaMIlbl, IIOJIUBasi CeMEHEM. Y XBOCTa-
ThIX aM(puOuil HaOIII0IaeTCsl CBOCOOpa3HOE BHYTPEHHEE OILIOJIOTBOPEHUE.
Tak, camell TpUTOHA OTKJIaJbIBAE€T HAa BOJHbIC PACTEHHS] KOMOUYKHA CEMEHU B
CIIM3UCTBHIX MeNIoukax — crepMatodopax. Camka 3axBaThIBacT CIIEPMATO-
(dop KII0aKOH, U OIJIOJOTBOPCHUE TIPOUCXOIUT B IMOJIOBBIX MYTAX CAMKH.

[110M0BUTOCTh 3EMHOBOJHBIX KOJEOJIETCS B INUPOKUX Ipeiesax.
OObI4HAs TpaBsiHAS JIATYIIIKA BEIMETHIBACT BECHOU 1—4 THIC., a 3eyeHas Jisi-
rymka — 5-10 Teic. uKpUHOK. Pa3BuTHE TOIOBACTHKOB TPABSIHOM JIATYIIKH B
WKpUHKE JUIUTCA B 3aBUCHMOCTH OT TeMIIepaTyphl BOJBI OT 8 10 28 aHeil.
[peBpailieHre TOJOBACTHKA B JISTYIIOHKA MPOUCXOAUT OOBIYHO B KOHIIC
Jera.

BonbIIMHCTBO 36MHOBOIHBIX, OTJIO)KUB HMKPY B BOAY M OIUIOJOTBOPHB
ee, He TPOSIBJISIET O Heil 3a00Thl. HO HEKOTOphIC BHUIBI 3a00TATCS O CBOEM
motoMcTBe. Tak, HampuMmep, caMel] OOBIKHOBEHHON >KaObI-TIOBUTYXH, IITH-
POKO pacnpocTpaneHHo! B EBponie, HaMaThIBaeT LIHYPHI OIUIOAOTBOPEHHOM
WKpBI Ha 33JIHAE HOTH, a KOTJIa TIOJXOJIUT MOpa MOSBUTHCS TOJIOBACTHKAM,
OH CITyCKaeTcsi B BOAOEM, I'I€ TOJIOBACTUKU U BBUIYIUIAIOTCS. Y CaMKH Cy-
PUHAMCKOM MUJIBI KO BPEMEHU BBIMETBIBAHMSI UKPBI KOKa HAa CIIMHE CUJIBHO
yTonmaercs M pasMmsrdaercs. Ilocie BBIMETHIBAHUSI M OILIOJIOTBOPEHHS
WKPUHKH TIOTAJAI0T Ha CIIMHY CaMKH. B 3TOM momoraer u camen, yKJIaabl-
Bas MKPY M OpIONIKOM BIABIIMBas €€ B Pa3OyXIIyI0 KOXKY, IZle M IMPOUCXO-
JIUT pa3BUTHE MOJIOJHSIKA.

[IutaroTcss 36MHOBOJHBIC MEJIKHMH OCCIIO3BOHOYHBIMU YKHBOTHBIMH, B
MepBYI0 ouepeb HaceKOMbIMU. OHHU MOEAAI0T MHOTO BpEeIUTENeH KyIbTyp-
HBIX PacCTeHH, MPUHOCS TeM CaMbIM OOJBIIYIO IMOJIb3Y PACTEHHEBOJCTBRY.
[TogcuuTaHo, 4TO OgHA TpaBsHAS JIATYIIKA 33 JIETO MOXET ChECTh OKOJIO
1,2 ThIC. HACEKOMBIX — BpEIUTENEH CEeIbCKOX03IUCTBEHHBIX pacTeHuid. Emie
0oJiee TOJIEe3HBI Ka0bl, TOCKOJIEKY OHH OXOTSTCS HOYBIO M MOETAI0T Maccy
HOYHBIX HACEKOMBIX WM CIHM3HEH, MaJOJOCTYMHBIX JUIs mThil. B 3amamHoii
EBpomne a0 4acTo BBHITYCKAIOT B OPaHXEPEH U MAPHUKA JJIsI UCTPEOICHHUS
Bpeaurteneil. TPUTOHBI [10JIE3HBI TEM, YTO MOENAIOT JIMYUHOK KOMapOB.

Cucremarndeckuii 0030p 3¢MHOBOAHBIX

Knacc Amdubun nopasnensieTcs Ha TpU OTpsiia: XBOCTaThle aM(puouHy,
BecxBocteie ampubdun, besnorue ampudun.

Ompsao Xeocmamole ampuouu. I10 Hanboee APEBHAS IpyIIIa 3eMHO-
BOJIHBIX, ITIPEJCTaBJICHHAsI B COBPEMEHHOH (QayHe cajaMaHIpamH, YIJo-
3ybamu, npoTesMu u ap. Teno y xBocraTbix aM(puOUil yIIMHEHHOE, Bajb-
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KoBaTOe. XBOCT COXpaHAETCs BCIO KH3Hb. [lepeHue U 3aiHIE KOHEYHOCTH
NPUMEPHO OJIMHAKOBOW UIMHBI, II03TOMY XBOCTaThble aM(uOuu nnubo mosn-
3al0T, JIM00 MeJUIEHHO X0oaAT. OT BOJHBIX NPEJKOB Y XBOCTATHIX aM(puOuii
COXpaHWJINCh Kap/nHaJbHbIE BeHbl. HekoTopble JOPMBI COXPaHSIOT XKaOpbI
BCIO JKU3HBb. OIUIOIOTBOPEHUE BHYTPEHHEE.

B nameii ctpane M3 XBOCTaTbIX aM(pUOMI IIMPOKO PAaCHpPOCTPAHEHBI
TpuTOHBL. Hambonee wacto BcTpeuaroTcsi KpymHBIA IpeOeHYATBI TPUTOH
(y HEX caMITBl YepHBIe C OPAaHKEBBIM OPIOXOM) M 0oJiee MENKHH OOBIKHO-
BEHHBIH TpUTOH (pHC. 72).

Puc. 72. I'pebenuartslii (@) 1 OOBIKHOBEHHBIH (6) TPUTOHBI

BecHo# TpUTOHBI XKHUBYT B BOAE, I/I€ U Pa3MHOXKAIOTCA, a 3UMY IIPOBO-
JIIT Ha CyIIE B COCTOSHUHM oneneHeHnsa. B KapmnaTax MoxxHO BcTpeTHuTs 10-
BOJIbHO KPYITHYIO OTHEHHYIO CaJlaMaH/PY, KOTOPYIO JIETKO y3HaTh MO Yep-
HON OKpacKe ¢ OpaHKEBBIMH MM JKEITBIMHU ISTHAMH. | UTaHTCKas SIIOH-
cKas caiamaHzpa jgocturaer B mumHY 1,5 M. K cemeiicTBy mporeeB OTHO-
cuTcs OaIKaHCKUN MPOTEH, )KUBYIINI B BOZOEMaX IEIIep U COXPaHIIOMNI
’kaOphl BCIO KM3HB. Ero xoxka He COIEpKUT MHUIMEHTa, a IJia3za pyIuMeH-
TapHbI, TaK KaK )KMBOTHOE JXMBET B TeMHOTe. B maboparopusx 1yist nmpose-
JieHus1 (PU3MOJIOTHYECKHUX ONBITOB PAa3BOMAT JINUMHOK aMEPHKAHCKUX aMOu-
CTOM. DTH XHBOTHBIC, KAK M BCE XBOCTaThie aM(puOUu, 001 Jar0T 3aMeya-
TEJILHOHM CIIOCOOHOCTBIO BOCCTAaHABJINBATh YTPaueHHbIE YacTH TeJa.

Ompsao Becxeocmuie ampubuu. K 3ToMy OTpsiIy OTHOCATCS JIATYIIKH,
’ka0b1, kBakmu (puc. 73). g HUX XapakTepHO KOPOTKOE, IUPOKOE TEIIO.
XBOCT y B3pOCIBIX 0c00€H OTCYTCTBYET. 3aHUE HOTH 3HAYUTENBHO JUIMH-
Hee MEpeJHHX, YTO OIpEeAeiseT OBIDKeHHEe ckaukamu. OTIIomoTBOpeHHe
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HapyXHoe. Y JIATyIIeK Koka Tiaakas, ciu3ucTas. Bo pry ects 3y0sL. [Ipe-
HUMYILECTBEHHO JHEBHbIE U CyMEpEYHbIe KUBOTHBIE. Y Kad KoXka cyxas,
Oyrpucrasi, Bo pry 3yOOB HET, 3aJHHE HOTM OTHOCHTEIBHO KOPOTKHE.
KBakmm oTimyaroTcss HEOONBIIMMH pa3MepaMH, TOHKHM CTPOHHBIM TEJIOM
U JlallaMM ¢ IPUCOCKaMH Ha KOHIAX manblieB. [Iprcockn obneryator nepe-
JIBUKEHUE TI0 JIePEBbAM, TI€ KBAKIIM OXOTATCS Ha HaceKoMbIX. OKpacka
KBaKII OOBIYHO SIPKO-3eJIeHasi, MOXKET MEHSATHCS B 3aBUCHMOCTH OT OKpY-
xKarotero (oHa.

Puc. 73. 3enenas xaba (@) 1 octpoMopaast sryka (6)

Ompao be3nozue amgpuouu. K stomy oTpsily NpuUHAANEKAT TPONUYE-
CKHE 3€MHOBOJIHBIC, BEAYIIUE TMOA3EMHBIH 00pa3 KU3HU (YEpBSTH, PHIO03-
Men) (puc. 74).

a o

Puc. 74. Uepssira konbuatas (@) 1 LEHITOHCKHIT pp1603Meit (6)
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Besnorne am¢pubun UMEIOT IUIMHHOE, IITHHIPUYIECKOE TEIO0 ¢ KOPOT-
KHM XBOCTOM. B cBsi3u c porommM 0o0pa3oM KH3HH HOTH H TJla3a y HHX
noasepriuck peaykuuu. OmiogoTBopeHue BHyTpeHHee. llutaroTcst mou-
BEHHBIMU OCCII03BOHOYHBIMH KHBOTHBIMH.

KOHTpOJIbeIe BOIIPOCHI

. Obmras xapaKTeprUCTHKA 36MHOBOIHBIX.

. Cucremaruka aMmpuoOHil.

. Buemnsst mopdonorust 1 cTpoeHHe KOXKH Y 36 MHOBOJIHBIX.
. OcoOeHHOCTH CTPOEHHS CKeJleTa M MBIIIICYHOW CHCTEMBI aM(pHOHii.
. CTpoeHne nuIeBapuTEIbHON CHCTEMBI 36 MHOBOIHBIX.

. JlpIxaTespHas CUCTEMa M TIPOLIECC JIbIXaHUs y aM(pUOHH.

. KpoBenocHas cuctema ampuomii.

. HepBHas cucrema n opransl 4yBCTB 36 MHOBO/THBIX.

. BeiienurenbHas v OJI0Basi CHCTEMbI aM(PHUOHIA.

10. Pa3BuTHe 36 MHOBOIHBIX.

11. 3HauyeHne 3¢ MHOBOIHBIX B IIPUPOAE M )KU3HHU YETIOBEKa.

O 033N N b W~

3.3.4. Kinacc IIpecmbikatommuecs, i Penrusinu (Reptilia)
OO0mas xapakTepucTuKa

Bce ocHOBHBIE YepTHI BBICIIMX HA3EMHBIX MO3BOHOYHBIX HATISIHO BbI-
PaXKEHBI Yy IPECMBIKAIOLINXCS.

HpeCMLIKaIOH_II/IeCH OTHOCATCS K BBICHIMM ITO3BOHOYHBIM, WJIHM HACTOA-
MMM HA3€MHBIM IMO3BOHOYHBIM XHMBOTHBIM, YaCThb N3 KOTOPBIX BTOPUYHO
nepenuia K BOAHOMY 00pa3y *H3HH. Pentunuu npencraBisitoT Haubosee
HU3KOOPTaHM30BAHHBIX BBICIINX IMO3BOHOYHBLIX W3 I'PYIIIIbI. CHOCOGHOCTB K
TEPMOPETYIUN Y HUX HEBCIIMKA, U TEMIICpaTypa TCjia HEIMOCTOAHHA, OHU
TaKXKe OTHOCSITCSA K MOWKHIOTSPMHBIM KHBOTHEIM. Bo Bpemsi OompcTBoBa-
HUS TEMIIepaTypa MOXKET KoJIcOaThCsl B 3HAYUTEIBHBIX IMpENeiiaX, HalpH-
Mep, Y HEKOTOpbIX sitlepull ot 14 mo 32 °C.

Psn uepT xapakTepu3yeT NMPECMBIKAIOIINXCS KaK THUITMYHBIX HA3EMHBIX
KUBOTHBIX. B CBSI3U C CYXONMYTHBIM 00pa30M KH3HH TEJIO UX PACUWICHCHO
Ha OT/eNbI B OoJbIneii Mepe, ueM y amduouii u pe1d. lles xopormro Bepa-
xeHa. KOHEYHOCTH MATHIIANbIC, HO Y HEKOTOPBIX OHM YaCTHYHO WM MOJI-
HOCTBIO aTpodupoBanuch. Koxka cyxas, ¢ CHIbHBIM OPOrOBEHHEM 3IHAEP-
muca. [IoBepXHOCTh Teja MOKPhITa OOBIYHO POTOBBIMH YEIIYSIMHU WU IIUT-
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Kamu. Yepen cowIieHAeTCs ¢ O3BOHOYHMKOM OIHHM MBIIenkoM. [103BoH-
KU TYJIOBHUILA HECYT pedpa, KOTOpbIE COCTABISIOT IPyJHYIO KieTkKy. [loiry-
miapusi IepeJHero Mo3ra XOpOULIO Pa3BUTHL, B MX KpBILIE UMEETCs Cepoe
MO3roBO€ BEIEeCTBO, oOpasyrollee 3a4aTku KOpel Mo3ra. B Teuenue Bceid
JKM3HHU JIBIIIAT JIETKMMU; BJIOX M BBIJOX MPOU3BOISTCS IIYTEM pacUIMpEeHHs
u cxatus rpyaHoi kinetku. Cepuie y OOJBLIIMHCTBA BHIOB TPEXKaMEPHOE,
HO C HEIOJIHOW IEePEeropoJKoi B JKelyJouKe. ApTepHaibHOIO KOHyca Her,
TPU apTepUH OTXOIAT HEMOCPEICTBEHHO OT jKelymouka. OpraHamMu Bble-
JICHUS Y B3POCIIBIX CIY>KaT Ta30BBIE MTOYKH.

OmrofoTBOpeHNe BHYTpEeHHEE. Y SMOPHOHOB Pa3BUBAOTCA 000IOUKH —
aMHHOH ¥ aJutanTouc (puc. 75).

Puc. 75. O6pa3oBanune 3apobILeBbIX 000mM04eK: 1 — cKopiyma;
2 — aMHHOTHYECKAS! TIOJIOCTh; 3 — 3apOIbINT; 4 — AaMHHOH; 5 — aJTaHTOuC;
6 — Oenok; 7 — XKeNTOoK; 8 — )KENTOUHBIH MEIIOK; 9 — XOPHOH

ITo cpaBHEHMIO ¢ 3¢MHOBOAHBIMH IIPECMbIKaroONIMecs: 0ojiee MHOTOYMC-
JICHHBIN M pa3HO0Opa3HbIi Kiacc. YUCI0 BHJOB COBPEMEHHBIX MPECMbIKa-
IomuMXcs npessimaeT 6,5 teic. B benapycu oburaror 7 BuioB, B TOM 4nciie
OosoTHas yepenaxa M MejsHKa, 3aHeceHHble B «KpacHylo kuury Pecmy0-
nuku benapycey.

Cucremaruka

Hapcrro XXusotHele (Animalia).
IMoxamapcrBo Muorokierounsie (Metazoa).
Tun Xopaossie (Chordata).

Ionrun [To3Bonounsie (Vertebrata).
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Knacc IlpecMmbikaromnuecs, niau Penrrumun (Reptilia).

IMoaxmacc Apxo3aBpsl (Archosauria).

Otpsin Kpokoanist (Crocodylia).

Bunsr: annuratop muccucunckuii (Alligator Mississipiensis);
kpokoqui Huisckuii (Crocodilus Niloticus);
kpokoaun rpe6uuctsiii (Crocodilius Porosus).

IMoakiace Anancuansie (Anapsida).

Otpsin Yepemaxwu (Testudines).

Buner: uepenaxa 6onorras (Emys Orbicularis);
yepenaxa 3enenas (Chelonia Mydas).

IMoaxnacce Jlunuaozaspser (Lepidosauria).

Otpsin Kimrosorosossie (Rhynchocephalia).

Bun rarrepus (Sphenodon Punctatus).

Otpsin Yenryituatsie (Squamata).

MoaoTpsa Swepurst (Sauria).

Bunesr: smepuria npeitkas (Lacerta Agilis);
smiepuna xusoposimas (Lacerta Vivipara);
Beperenutia (Anguis Fragilis);
xenromysuk (Ophisaurus Apodus);

Bapan cepsiii (Varanus Griseus).

IMoaotpsin 3men (Ophidia).

Bunmst: yx o6sikHOBeHHbIH (Natrix natrix);
ramaroka (Vipera berus);
mensuka (Coronella austriaca);
ko6pa xoposesckas (Naja naja);
riop3a (Vipera lebetina).

Mopdponozuueckuit 0630p. Buewnuii 6ud. Pentwinu XUByT B pa3HOO0-
Pa3HBIX YCIIOBHSIX, M IMIO3TOMY MX BHEIIHHI BUI M (opMa Tela TakxKe J10-
BOJILHO pa3HooOpa3Hbl (puc. 76). Hambonee XapakTepHBI CICAYIOIIUE TPU
TUIA BHEIIHETO CTPOEHMUS:

1) smepuiteoOpa3HpIif THIT CBOMCTBEH GOJBIIMHCTBY pENTIIMiA. Bbipa-
JKEHBI Bce OTebl Tena. KoHeuHocTH Xopomo pa3BUThl. XBOCT, KaK MpaBH-
JI0, JJIMHHBIN U Yy HEKOTOPHIX BUAOB Lenkuil. Crofa OTHOCATCS AIIEPHLEBI,
XaMeJICOHBI, KPOKOJIMIIBI M KIFOBOTOJIOBBIE;

2) 3Mee00pasHblil THI XapaKTepH3yeTCs LHIMHIPUYECKUM TEJIOM, OT-
CYTCTBHEM KOHEYHOCTEH M 000c001eHHOIT 11en. TyIOBUIIHBIA U XBOCTOBOH
OTJEJNBl MePexoAsT APYr B Apyra mocteneHHo. K aToMmy Tumy oTHOcATCS
3MeH 1 Oe3HoTHe sepHibl. Mexx1y nepBbIM U BTOPBIM THIIAMH €CTh epe-
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XoIHbIe (HOpMBI: aM(PUCOEHBI UMEIOT PYIUMEHTHI TOJIBKO MEPEeIHUX KOHEY-
HOCTEH, a yAaBbl UMEIOT 3a4aTOYHbIe HAPY)KHBIE 38 JHHE KOHEUYHOCTH;

3) uepenaxooOpa3HbIl THII XapakTepusyercs Ooyee WM MEHee YIUIO-
IIEHHBIM TEJIOM, 3aKIIOYEHHBIM MEXAY CHHHHBIM (Kaparakc) U OpIOIIHBIM
(nacTpoH) KOCTHBIMU MMTaMu. KOHEUHOCTH 4acTO YKOPOUEHHBIE, Y CyXO-
MyTHBIX (hOpM cTONIOYaTOOOpa3Hble, y MOPCKUX — JjacTooOpasHble. llles
JUIMHHAS ¥ TI0/IBMKHas. K 3TOMY THITy OTHOCSTCS Yepenaxu.

Puc. 76. IIpeacTaBuTeny pasHbIX OTPSIOB MIPECMBIKAIONIIUXCS

VYV penTwinii HepenoK Jla3aTeNbHbIA TUI KOHEYHOCTEH, KOTOPBIA XOPO-
10 BBIPAXKEH y XaMeJIECOHOB. Y TeKKOHOB, JAa3alOIINX MO TIAIKOH MoBepX-
HOCTH KaMHeH, IaibIbl IMEIOT Ha KOHIIaX CBOEOOpas3HbIe IMPUCOCKU. Y Jie-
TAIOMIUX JAPAKOHOB Ha OOKax Telna MeXIy IMEepeIHIMH U 3aJHUMH KOHETHO-
CTSIMH PacTIONIOKeHa KOKHCTas CKIIagKka, B GOpMHUPOBAaHUH KOTOPOH ydacT-
BYIOT M peOpa; 3Ta CKIIaJka WCHOIB3YeTCs U IIAHWPOBAHUS TIPH TIPBIK-
Kax.

Pasmepsl pentuinii KoJeOIIOTCS OT HECKOJIBKHX CAHTUMETPOB 10 11 M
(anakonma, cetyatbiii mUToH). OKpacka BapbUPYET, YACTO C PUCYHKOM H3
IATeH U mosoc. Hepeako oHa HOCUT NOKPOBUTENILCTBEHHBIHN XapakTep.

MHorue mpecMbIKaIIIUEeCcs MOJIe3Hbl, MOCKOJIBKY HCTPEOIISIOT HACEKO-
MBIX, MOJITFOCKOB, TPBI3YHOB — Mapa3uToB M Bpenuteneid. HexoTopsie u3
HUX JAalOT [EHHBIE IIKYPHl M CheAOOHOE MSCO (KPOKOIWIIBI, Yepermaxi,
SIIEPUIIBI, 3MeH). S 3Meit HCToNB3yI0T B MenuIHe. HekoToprie smoBUTHIC
3MEH OIIacHBI IS YelIOBEKA.
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Ilokpo6bl TIPECMBIKAIONINXCA CYIIECTBEHHO OTJIMYAIOTCS OT KOXKHBIX
MTOKPOBOB aM(PHUOMI M UMEIOT YePTHI MIPUCIIOCOOICHUS K KU3HH B BO3TYIII-
HOI1 cpene.

VY GOJNIBIIMHCTBA NMPECMBIKAIOIINXCS KOXKa MOKPHITA POTOBBIMHU YEIIys-
MU, OyropkaMy WIN IMUTKaMH, KOTOPBIE CIIy’KaT 3alIUTON OT MCCYIICHHS,
MEXaHWYECKUX IMOBPEKIACHUH, NPOHUKHOBEHUS] MUKPOOPTaHM3MOB M SIJI0-
BUTBIX BemlecTB. IIoBEpXHOCTh €€ cyxas, KOXKHBIE Xelle3bl OTCYTCTBYIOT
(kpoMe HEKOTOpHIX Kene3 ocoboro HasHaueHWs). Bepxuuii cioil smmmep-
MHCa CHWJIBHO OpOTOBEBAET M MOCTOSHHO ciymuBaerca. Ero perenepanus
(BoccTaHOBIIEHHE) 00€CTIEYMBACTCS JISSITENEHOCTBIO HHXKHETO KHUBOTO CIIOS
snuaepMuca. XapakTepHbl MEPHOJUYECKUE JIMHBKH. Y HEKOTOPBHIX BHIOB
0] POTOBBIMHU YEIIyHKaMM 3aJleraloT KOCTHBIE OJIIIKH, PAa3BHBAIOIIUECS
KaK KOXHbIE OKOCTEHEHMs B aepMe. Koka penTuiuii, B OTIHYUE OT KOXHU
am(uOui, IUIOTHO TMPHIIETAeT K Tely M He 00pa3yeT CTONb XapaKTepHBIX
(KaK y JATyIIEeK) ITOJKOXKHBIX JMM(ATHUECKUX MEIIKOB. Y SIIEPHI] IO
BHYTPEHHEMY Kpaio Oeliep UMeeTcs psiJi OTBEPCTUH — OCIPEHHBIX TOp, U3
KOTOPBIX B TEPHOJ PA3MHOKEHHSI BBIIEJSACTCS BS3Kas HUTEBUIHAs Macca,
HO 3HAa4YCHHE HTHUX IOp TOKa HEM3BECTHO. HeMHOroumcieHHBIE KOXKHBIC
JKeJIe3bl Pa3BUTHl Y MOJIOABIX KPOKOJIWIOB, €CTh OHU U Y B3POCIBIX )KUBOT-
HBIX. PacrosiosxeHsl 3TH *kKele3bl Ha CIIMHE, Ha HIDKHEH 4elocTH U B 0061a-
cTH Kj0aku. OTHOCHTENHHO XOPOIIO KOXKHBIE JKEJIE3bl Pa3BUTHI y HEKOTO-
PBIX yepenax. 3auaTKH KOXHBIX JKeJie3 UMEIOTCS Y 3MEH.

Ckenem TPECMBIKAIOUIMXCS MOYTH IOJHOCTBIO 00pa3oBaH KOCTHBIMH
JIeMEeHTaMH. Yepen COCTOMT Kak M3 OKOCTEHEBIIMX XpSILIeH uepemna sM-
OpuoHa, TaKk ¥ U3 OOJBLIOrO YHCIA KOXKHBIX KOCTEH, (POPMUPYIOLIUX KPbI-
ury, 00Ka 1 IHO Yeperna, AJIMHHbIC YEeTIOCTH.

[To3BOHOUHBIH CTOJO BKIFOYAET IMSATh OTACIOB — MICHHBIN, TPYIHOH, IMO-
SICHUYHBIH, KPECTIOBBII M XBOCTOBOW. [I03BOHKHM NpOlENbHbIE, Y HU3MINX
¢dopm Tena nmo3BoHKH aMmdurensHbie. 1lles mnHHAS, B MIEHHOM OTAEIE BO-
ceMb IT03BOHKOB. [lepBbIi mIeHHBIN MO3BOHOK (aTiac, WM aTJIaHT) Hpea-
CTaBisieT cO0OH KOCTHOE KOJIBIIO, Pa3leJIEeHHOE CBSI3KOW Ha HWKHIOIO U
BEPXHIOIO TTOJIOBHHEL. BepxHee OTBEpCTHE CITYKUT AJISI COCTUHEHUS TOJIOB-
HOTO MO3Ta CO CITMHHBIM, B HIDKHEE OTBEPCTHE 3aXOANUT 3yOOBUIHBIN OTpO-
CTOK BTOpPOTO IIEHHOr0 MO3BOHKa (dmHcTpodes), KOTOPHIH CIIy>KUT OCBIO
BpaIIEHHs TOJI0BBI. TakuMm 00pa3oM, aTJIaHT, Bpalasick BOKPYT 3yOOBUAHO-
TO OTpOCTKa 3mucTpodes, odecrneunBaeT 3HAYUTENbHYIO MOJBHKHOCT T'0-
JIOBBI; 3HAYMTENIbHAS TIO/IBUKHOCTh 00ECIICUNBAETCS TAKKE 33 CUET COEH-
HEHHS Yeperna ¢ MOMOIIbI0 OAHOTO Mblenka. Hanudaue aByx mepBbIX mIeH-
HBIX TIO3BOHKOB — aTJIAHTA M 3MUCTPOQES — XapaKTEPHO I BCEX TETPAIO.
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I'pynHBIE TTO3BOHKH HMPECMBIKAIOMINXCSA HECYT MO Mape XOPOIIO pa3BH-
TBIX pebep, HO TOIBKO pedpa MSITH MEPBBIX MO3BOHKOB NPHCOCAWHEHBI K
rpyauHe, o0pasys TpyaHyio KieTky. I'pynuna xpsesas. [lonHoi rpyaHoi
KJIETKU W TPYyAUHBI HET y 3Meil. PeOpa 3aiHuX IpyIHBIX TIO3BOHKOB HE CO-
EIUHSAIOTCSI C TPyANHOH. KpecTHoBEIX MO3BOHKOB /Ba, K MX MONEPEYHBIM
OTPOCTKaM MpUWIEHSETCA Ta3. XBOCTOBOM OTAENT COCTOUT M3 HECKOJBKHX
JIECATKOB TI03BOHKOB.

Koneunoctn u nx mosca 0oyee MOIIHEIE U O0Jiee MPOYHO YKPETUICHBL, a
IUIeYEeBOM MOSAC B CBSA3U C HAJIMUUEM IPYAHOM KIIETKH CBSI3aH C OCEBBIM CKe-
JICTOM, a HE JIGKHUT CBOOOTHO, KaK y aM(pHOuii.

CkeneT cBOOOAHBIX KOHEYHOCTEH HE MMEET CYIIECTBEHHBIX OCOOCHHO-
creif. CTpoeHHe ero COOTBETCTBYET OOIIEMY IUIaHY CTPOCHHUS IISTHIIANON
KOHEYHOCTH.

Myckynamypa. Y penTHINN NOYTH HE COXPAHIETCSI METAMEPHOE pacHo-
JIO)KEHHE MYCKYJIAaTypbl, KOTOPOE CBOMCTBEHHO HU3IINM MO3BOHOYHBIM.
JloctaTouHO XoOpollee pa3BUTHE MATHUIANBIX KOHEYHOCTEH, MOsSBICHHUE
IIEHHOTO OTxAeNa, OONbIIasl PACWICHEHHOCTh TEJNa — BCE 3TO INPHUBENIO K
cnoxkHol nudpepeHnnpoBKe MbledyHol cuctemsl. [losBuiace Mexpedep-
Hasi MyCKyJaTypa, Urparonas BaXHYI0 pojb B MEXaHU3ME JAbIXaHHs y BCEX
BBICIIMX TO3BOHOYHBIX. XOPOIIO TaKXKe pa3BUTa IICHHAas M KeBaTeIbHas
MYCKyJaTypa.

Opeanvl uyscme B OOIbIIEH Mepe COOTBETCTBYIOT Ha3eMHOMY 00pasy
KU3HH. MexaHH4ecKre pas3fpakeHHs BOCIPHHHUMAIOTCS OCSA3aTEIbHBIMU
«BOJIOCKAaMI», PACIOJIOKEHHBIMH Ha YCIIySX M CBS3aHHBIMH C OCSA3aTElIb-
HBIMH IITHAMH — CKOIIJICHUSAMH YYBCTBYIOIIMX KJIETOK, JIEXKAIUX O] dITH-
JIEPMHUCOM.

Hepesnas cucmema OGonee coBepiieHHa, 4eM y am@uouii. ['omoBHOM
MO3TI' 3HAYMUTENIHHO OOJbIIe, MOJyLIIapHs HEepeJHEr0 MO3ra OTHOCHTEIHLHO
KpyIlHEee, OHH MMEIOT KOpYy M3 Ceporo Mo3roBoro BemecTta. Ho kopa pas-
BUTAa elie c1abo. XopouIo BEIPaXKeH apXHIAJUIMYM U €CTh 3a4aTKH Heolal-
nryma. XOopolo pa3BUT TEMEHHOW OpraH, SnuU(H3 U 000HATENbHBIA LEHT.
Mo3Xe40K TOBOJBHO OOJBIION, YTO COOTBETCTBYET CIOXKHOCTH JBHKCHUHN
OonprimHCTBa penTiinid. [IpogonroBarslii MO3r 00pa3yeT B BepTHKaIbHON
IUIOCKOCTH SICHBII N3rH0, 9TO XapaKTEpPHO JUISl BCEX BHICIINX MO3BOHOYHBIX.

I'ma3za npecMBIKaOMKXCs UIMEIOT BEKU, HO Y 3MEH M HEKOTOPBIX SAIIEPHIL
OHHU CPACTAIOTCS, 00pa3ys MPO3pavHyIo IJICHKY, 3aIUIIAIONIYI0 TJ1a3; pas-
BUTO IIBETOBOE 3peHue. VIMEIoTCs Cle3Hble Kele3bl. 3PEHUE UIPaeT Bax-
HYIO, €CIIM HE TTIaBHYIO poib. HiskHee Beko pa3BUTO Jiydmie u Oojee mo-
IBIDKHO. ECTh TpeTbe BEKO — MUTaTENbHAS MEPETIOHKA, 3aKPBIBAIOIIAs T71a3
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W3 €ro MEPEeJHero yria. Y HOYHBIX BHUJIOB 3pavyoK BEpTUKaIbHBIN. PecHuu-
Hasl MBI 00pa3oBaHa MONEPEYHOIIOIOCATON MyCKYIaTypoil U HE TONBKO
nepeMeIaeT XpycTainK, HO ¥ HECKOJIBKO MEHseT ero ¢popMy. DTO B YCIO-
BUSIX Ha3eMHOH Cpe/ibl MMeeT OOJIBIIOE 3HAUEHHE ISl Pa3iIMdYeHUs IpeaMe-
TOB Ha Pa3HbIX PACCTOSHHUAX. Y IPEMydHX 3Meil ecTb TepMmonokarop. OHH
pearupyroT Ha U3MeHeHue Temnepatypsl B mpeaenax 0,001 °C.

Y MHOTHX pENTHIIMA Ha TEMEHHU pacrojlaraeTcsi CBoeoOpa3HbIil TEMEH-
HOW opraH (TEMEHHOMW IJa3), CBA3aHHBIN C MPOMEXKYTOUHBIM Mo3roM. Ero
CTPOEHHE CXOJHO CO CTPOEHHEM Ifla3a, U OH MOXKET BOCIPUHUMAThH CBETO-
BbIE pa3ipaskeHUsL.

Opran ciyxa COCTOMT U3 BHYTPEHHETO U CPEIHEro yxa, B KOTOPOM
HaXOJMTCS OJHA CIyXOBasi KOCTOYKa — CTpeMs. B nmepenonuarom nabupus-
Te 000CcO0IsIeTCS YIINTKA, TMPEACTABILIIONAst co00i MemkooOpa3HBIN BHI-
ctyn. lIMeroTcs Takke opraHbl OCsI3aHus, OOOHSIHHUS U BKyca.

OpraH 0OOHSHUS OTYETINBO MOAPA3AEIICTCS HA HIDKHUNA — JbIXaTelb-
HBI{, U BEPXHHUHA — COOCTBEHHO OOOHATEIHHBIN OT/ICITEL.

Jlist penTunmii XapakTepeH SKOOCOHOB OpraH — W3BUTAS U CJICTIO 3aKaH-
YHUBAOIIAsCS MOJIOCTh, OTXOAAIIAs OT KPBIIIM pTa. MHOTHE PEeNTHINN Kak
OBl OLIYNBIBAIOT SI3BIKOM IIPEIMETHI, MEPEHOCS MeJbYallliie YacTHIBI B
pOT, I'ie C MOMOIIBI0 SKOOCOHOBA OpraHa BOCIPHUHUMAIOT MX 3alaxy U 3a-
MaxXy MHIIH.

Opeanvl nuujesapenus yCTPOCHBI CoXxHee, 4eM y ampubuit (puc. 77).
[MumeBapuTeNbHBIM TPAKT MPECMBIKAIOINXCS HAYMHACTCS POTOBOM I10JI0-
CTBIO, B KOTOPOH HAXOMAATCS SI3BIK M 3yObl. 3yObl CBOWCTBEHHBI OOJBIINH-
ctBy pentwinii. OHM TPUPACTAIOT K KpasM COOTBETCTBYIOIIMX KOCTEH H
TOJIBKO y KPOKOJWJIOB OHM CHIAT B ajbBeosax. Ha mgHe poToBoil mosoctn
PAacIIoI0oKeH MOJBIKHBIM MYCKYJIHMCTBIN A3bIK, CIIOCOOHBIN aJIeKo BHIOpa-
ceiBaThesl. PopMa sI3bIKa BechbMa pa3inyHa. Y 3MEH M MHOTHX SIIEPHIl OH
TOHKUI M 4acTO pa3JBOCHHBIH Ha KOHIE. Y XaMeJCOHOB, HaNpOTHB, HA
KOHIIE SI3bIK PACIIHPEH.

VY yepenax U KPOKOJMIJIOB HOCOTJIOTOYHBIE XOABI OTJCICHBI OT POTOBOI
MIOJIOCTH BTOPWUYHBIM KOCTHBIM Hebom. braromaps oOpa3oBaHHIO BTOpHY-
HOro HebGa XO0aHBI OTOABMHYTHI Ha3aJ M OTKPHIBAIOTCS B TIOTKY. Bo3myx,
BIBIXaeMBIH Yepe3 HO3pH, MMOCTYMAeT B IJIOTKY U Jajee Mo Tpaxee B JIer-
KHE€, MUHYS POTOBYIO MOJIOCTb. DTO TO3BOJIAET KUBOTHOMY [BIINIATh MpPU
3aryIaThIBAHUM NUIU. POTOBBIE CIIOHHBIE KENEe3bl OTHOCUTEIBHO XOPOIIO
Pa3BUTHI, ¥ CIIOHA COAEPXKHUT MUIIEBapUTENbHbIE (hepMeHTHL. PoToBas mo-
JIOCTh YE€TKO OTIpaHUYE€HA OT TTOTKU. [IuieBos BEAET B XOPOLIO Pa3BUTHIH
JKelmynoK. JKemyJnok 4YeTKo BBIpaXKeH, CHAOKEH CHIIBHOW MYCKYJIaTypOH.
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Kumreynuk siCHO moapasaesisieTcss Ha 0ojiee MIHHHYIO TOHKYIO W OTHOCH-
TEIBHO KOPOTKYIO TOJICTYHO KHIIKY. MKy TOHKAMH U TOJICTHIMH KHIIIKA-
MU PacIIONIOKECHA 3a4aTOYHas ciernas kumrka. OHa XOpoIIo pa3BUTa TOJNBKO
y pacTHTENBHOAHBIX (depenax). [lopkenynounas xene3a IMeeT CBOM Tpo-
TOK. Y PENTHINM MMEeTCs JKEIYHBIN My3bIph, MIPOTOK KOTOPOTO BIAJIAcT B
KHIICYHUK PSAJIOM C MPOTOKOM IMOJDKEIYIOUYHOM *kene3bl. MMeercs: kitoaka.
VY npecMBIKAOIIUXCS 3HAYUTEIBHO PACHIMPEH CHEKTP KOpMOB. OHH MOTYT
pacUJICHTH MHAIIEBON 00BEKT, CITIOCOOHBI JOJITO TOJIOIATh.

Puc. 77. Cxema nuiieBapuTeNbHOM U ABIXaTENBHOM CHCTEM sSLIepUlbl: 1 — poT;
2 — HO31pH; 3 — POTOBAs MOJOCTh; 4 — ToTKa; 5 — ueBox; 6 — Tpaxes; 7 — Jerkoe;
8 — meuens; 9 — xenynok; 10 — momkenynoynas xenesa; 11 — kumeynuk; 12 — kinoaka

Opeanamu ObixaHusa TPECMBIKAIOIIUXCS B TEUCHHUE BCEH KM3HH CIy)KaT
nerkue (y 3Meil UMeeTCs TOJBKO OJHO IPaBO€), KOXKHOE JbIXaHHE OTCYT-
cTBYyeT. ['a3000MeH y 3apopbliiia, pa3BUBAIOIIETOCS B SIS, OCYIECTBISETCS
C ITOMOUIBIO COCY/IOB aJUIAHTOMCA M JKEJITOYHOIO Mellka. XapakTrepHa aud-
(bepeHIMpPOBKa JbIXaTeNbHbIX MyTel. OT TJI0TKKW HauyMHaeTcs Tpaxes (abIxa-
TENbHOE TOPJI0), KOTOpasl ACIMUTCS Ha JiBa OpOHXa, BEIYLIMX B MEIIKOBH/I-
HBIE JIETKHE.

B monoctH serkoro pacrosnaraercs MHOKECTBO CKJIAJOK U MEJIKUX s4e-
€K, YBEIMYUBAIOIINX IOBEPXHOCTH razooOMeHa. OCOOEHHO XOpOIIO 3TO
BBIP)XCHO Y Yeperax u KPOKOIMIIOB, Y KOTOPHIX JIETKHe TyOuatsle. Bo3myx
HE HarHeTaeTcs B JIETKHE, KaK y aM(uOuii, a BTATHBACTCS M BBITAJIKHBACTCS
00paTHO 3a cYeT H3MEHEHUsI 00beMa IPYIHOMN KIETKH.

Kposenochas cucmema npecMbIKAOMUXCS O CPAaBHEHHIO C KPOBEHOC-
HOIl CHCTEMOH 36MHOBOJIHBIX HMEET PsJl 4epT, JIy4lle COOTBETCTBYIOLIMX
Ha3zeMHOMY oOpa3y xu3HH. Cepaue TpexkaMmepHoe, HNEeperopoiKa MeExIy
npeACepAUsSIMH BCEeraa MOJHAs, U KaKI0€ CaMOCTOSATENILHO OTKPBHIBAETCS B
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COOTBETCTBYIOIIYIO YacTh JkeJIyno4Kka. Kpome Toro, HemonHas neperopoaka
HUMEEeTCS M B JKEJTyJOUKe. 3a CUET ITOM MEePEropoIKH XKeIyL0ueK Ha KOPOT-
KO€ BpeMs BO BpeMs TUACTOJIbl MOJHOCTBIO pa3fieleH Ha JEBYIO U MPaBYIO
MOJIOBUHBL. Y KPOKOJUIIOB XKEIIyIOueK MEepPeropoxkeH MONMHOCThIo. M3 xe-
JyAO4YKa BBIXOAAT TPU CAMOCTOSATENBHBIX apTepHalbHBIX cTBONAa. OT mpa-
BOHM YacTH eJIyJouka, COAEprKalled BEHO3HYIO KPOBb, OTXOJIUT OOLIMH
CTBOJ JIETOYHBIX apTepHil, MO KOTOPHIM KPOBb IOCTYMAaeT K JIETKHM.
OT neBOH YacTu KeIryodka OTXOTUT TIpaBasi Ayra aopThl (3armbarommascs
HampaBo), OT KOTOPOH, B CBOIO OYepe/lb, OTXOJSAT COHHBIC U MOAKIIOYNY-
HBIE apTepUH, CHAOXKAIOIIUE apTepUaIbHOW KPOBBIO MEPEAHUI OTIEN Tena
n TONOBHOW Mo3r. OT CepenuHbl JKeNyJo4ka (COAEPKUT CMELIaHHYIO
KPOBB) OTXO/UT JIEBAs Ayra aopThl, KOTOpas, 00OTHYB Ceple, COCUHACTCS
C MpaBOd JIyrod aopThl U OOpa3yeT CHMHHYK aopTy. MHOTOYHCICHHBIC
COCyJIbI, OTXOJISIINE OT HEe, HECYT KPOBb K Pa3IMYHBIM OpraHaM Tena. Ta-
KAM 00pa3oM, y penTwiani Oosiee MONHO pasleNieHbl apTepHalbHBIA U Be-
HO3HBIIl TIOTOKH, HO B CBA3HM C JIByMs JIyraMH aopThl KpOBb B apTepHsX
CMelIaHHas.

BeHosHast cucTteMa HE MMEET CYIIECTBEHHBIX OTIMYMN B CPAaBHCHHH C
TakoBO# OecxBocTeIx am¢puouii. [To 3axHei o0l BeHE — OCHOBHOMY Be-
HO3HOMY COCyLy TYyJOBMIIAa — KPOBb IOCTYHAaeT B MpaBO€ Mpeiacepiue.
B 3amHIOI0 MOJTYI0 BEHY BIIAa€T W IEYEHOYHAS BEHA, BBIHOCAIIAS KPOBb,
MOCTYNUBUIYIO TyJa OT KUIIEUHHKA U HPOLIEALIYI0 Yepe3 BOPOTHYIO CH-
cTeMy cocynoB nedeHu. OT ToJIoBbl KPOBb COOMpAETCsl B IIApHbIE SIPEMHBIE
BEHBI, KOTOpPbIE, COEAWHMBIINCH C IAPHBIMHU IIOAKIIOUYHMYHBIMH BEHAMH,
o0pasyroT Be mepenHue (JIEBYIO M MpaBylO) IOJIbIE BEHBI, BIIAJIAIONINE B
mpaBoe mpeacepaue. B neBoe mpencepaue U3IUBAIOT KPOBb JIETOYHBIE Be-
HBI, KOTOPbIE Y HEKOTOPBIX BHUAOB TIE€pE] BIAACHUEM B CEpALC 00BEIUHA-
I0TCS B OIMH COCYI.

Opeanvl 6vlOeenuss NPEICTaBICHbl Ta30BBIMU IOYKaMH, KOTOPbIE pac-
TIOJIO>KEHBI B TA30BOM 00IACTH M 110 MUKPOCTPYKTYPE OTJIMYAIOTCS OT TYJIO-
BUIIHBIX TTOYEK.

TynoBHIHbIE TOYKH BO3HUKAIOT KaK 3apOJABILIEBHIH OpraH U (pyHKIHO-
HHUPYIOT A0 BBUIYIICHUS )KUBOTHBIX M3 AHIA MIM HEKOTOPOE BPEMS CITyCTS
1ocsie BUTyIUICHHS. KOHEUHBIM TPOIYKTOM SIBISICTCS MOYEBas KHCIIOTa;
IIPU 3TOM 3KOHOMHTCSA IpuMepHO B 200 pa3 Gosblie BOJBI 10 CPAaBHEHHUIO C
36MHOBOJHBIMH, ¥ KOTOPBIX KOHEYHBIM IPOJYKTOM OOMEHa SBISIETCS MO-
yeBuHa. C OpIOMIHON CTOPOHBI B KJIOAKY OTKPBHIBAETCS MOYEBOW ITy3BIPb.
Y KpOKOIMJIOB, 3ME€H U HEKOTOPBIX SIIEPUL] MOUYEBOU IIy3bIPbh HEIOPA3BUT.
Moya y HUX KamuieoOpa3Hast 1 COCTOUT B OCHOBHOM U3 MOYEBOM KHCIOTBHI.
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Opeanvl pazmnodicenus. Pa3MHOXKEHHE MPOUCXOIUT Ha cymie (y Mop-
CKUX 3MeH — B Boje). [lonoBbIe XKene3bl Jekar B IMOJIOCTH Tela 1Mo OOKaM
no3BoHouHHKa. OIIOAOTBOpEeHKE BHYTpeHHee. Bee penrtunuu, kpome rat-
TEpUH, UMEIOT KOIYJISITUBHBIE OpraHbl. Y SIIEPHI] U 3MEeH OHM IPEACTaB-
JSIFOT c000i MmapHbBIE BBEIPOCTHI 3aJHEH CTECHKH KJIOAKH, KOTOPBIE B MEPHO.
MIOJIOBOTO BO30YXKJIEHNSI BBIBOpAuUBAIOTCS HapyxKy (puc. 78). Y kpokomu-
JIOB W 4Yepenax KOIyJSTUBHBIN OpraH HENapHBIH M TaKXKe INPeICTaBIIseT
c000if BEIpOCT CTeHKH Kitoaku. KpymHsie, 60oraThie KEITKOM SiIIa TOKPBITHI
MepraMeHTHO WM INPONUTAaHHOW H3BECTHIO O0OJIOYKOH, 3amumiaroniel
COJIEPKMMOE OT BBICBIXaHMA. Y SMIl 4epemnax M KPOKOJIUIOB MOSABISAETCS
6enxoBas obOonouka. Pa3BuTHEe mMpecMBIKAIOMUXCA IpsMoe, 06e3 MeTaMop-
¢do3a. B cBsa3u ¢ Ha3eMHBIM 00pa30M XH3HM y 3apOIBIIIEH MPEeCMBIKAI0-
IIMXCS TIOSIBJISTIOTCS IBE 3apO/IbIIIEBBIE 000JIOYKH — aMHHUOH ¥ aJIJIAHTOMC.
AMmHUOH — ITO MEIIOK, 3alI0OJHEHHBII aMHUOTHYECKON KUAKOCTBIO, B KOTO-
POl IIIaBaeT 3apoAbINI. AJUTAHTOHMC BBITIOJHSAET POJIb OpraHa JABIXAHUS H
3apOJIBIIIET0 MOYEBOro My3bIps. OTMEYEHO MapTEHOT€HETHUECKOE Pa3MHO-
XKeHHUe (HEKOTOpBIE araMbl, TEKKOHBI), Y HUX MOIYJISIUH COCTOST TOJIBKO U3
camok. EcTb ciydaii repmadpoanTriMa — ocTpoBHas 3Mest OOTpoIIC.

Puc. 78. Buytpennee crpoeHue sepuin! (camua): 1 — tpaxes; 2 — cepaue; 3 — JIerkoe;
4 — neueHsp; 5 — KETUHBIN My3bIph; 6 — XKEITyI0K; 7 — cele3eHKa; 8 — MoKeNyJ04Has Kee3a;
9 — xueynuk; 10 — cemennuk; 11 — mouka; 12 — cemsinpoBon; 13 — Mo4eBoit my3bIpb;
14 — xnoakanpHOE OTBEPCTHE
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IKonozun npecmvikarouguxca. lIpecMbIKaroMuecs ITHPOKO PacIpo-
CTpaHEHHI 110 3eMHOMY IIapy, HO OOJBIIMHCTBO OOWTAET B CTPaHAaxX C Kap-
KHM U TCIUIBIM KIUMAaTOM. DTO OOYCIOBIMBACTCS 3aBUCHMOCTBIO MX KH3-
HEJeSITeIbHOCTH KaK *KUBOTHBIX C HEMOCTOSIHHOW TeMIlepaTypoil Tesia OT
TEMIIEpaTyphbl OKPY>KAIOILEH CpeIbl.

[Ipecmbikaromuecs, Kak NpaBHiIO, Ha3eMHbIE *KUBOTHble. OIHAKO P
BUJIOB BEJICT BOJHBIN 00pa3 u3Hu. Tak, B MOPSIX, peKaxX U 03epax OOUTAIOT
KPOKOJWJIBI, HEKOTOPBIE 3MEM U uepenaxu. Bce BoAgHbIE NpeCcMBIKAOLINECS
JBIIIAT BO3IYXOM M Pa3MHOXKAIOTCS Ha Cymie (MCKIIOYCHHUE COCTABJISIOT
YKUBOPOJSIIME MOPCKHE 3Men). B yMepeHHBIX M CEeBEepHBIX IIMPOTax Ipe-
CMBIKAOIINECS TPOBOAAT 3UMY B TITyOOKOM OIICTIEHCHWH, YKPBIBIIUCH B
pa3iuyHble yOeXHIna. BoJBIIMHCTBO MPECMBIKAIOMIUXCS PAa3MHOMKAIOTCS
IyTEM OTKJIaJIbIBaHUA sSull. VX siiia 1no cTpoOeHUIo CXOJHbI C AULIAMH MTHULL.
CaMK# OOBIYHO OTKIIAABIBAIOT SHIIA B YIIYOJIEHHUS Ha MOYBE WM B TPEIIH-
HBI CKaJ, O] KOpPY IepeBheB, B HaB03. CPOK MHKYOAlMW 3aBUCHUT OT TEM-
nepaTypsl okpyxatoieid cpensl. HekoTopele npecMbIkaronecs, HanpuMep
KPOKOIWIIBI, OXPAHSIOT KIAAKy SHI. Y IPYTHX HaONIoJaeTcs SHIEKUBO-
poxxaenue. B 3ToM ciydae omioJ0TBOPEHHbIE fAiilla OCTAIOTCS B TEJle MaTe-
P4, U B HUX Pa3BUBAIOTCA MOJIOJAbIE KUBOTHBIE, KOTOPbIE BBIXOAAT U3 AUL]
TOTYAC )K€ MOCJI€ UX OTKJIAIKH.

Mernkre TPEeCMBIKAIOMIAECS MUTAIOTCS MPEUMYIIECTBEHHO Oecro3Bo-
HOYHBIMH, TJIAaBHBIM 00pa3oM HacekoMbIMU. KpymHbIe HanmajarT Ha MO3BO-
HOYHBIX XHBOTHBIX. SITOBUTBIC 3MeH YOUBAIOT KEPTBY, BOH3asl B HEE S/I0-
BUTHIC 3yOBI, 10 KaHaJaM WIH OOpO3IKaM KOTOPBIX B paHKy CTEKaeT S,
BbIpa0aThIBAEMBIN CIEMATbHBIMA BUJOM3MEHEHHBIMU CIIOHHBIMU JKeJie-
3amMu. MIMeroTcs Takke W pacTUTENIbHOSAIHbIE MPECMBIKAIOUIUECS, MTOeJar0-
IIHe TPaBY U IUIOBI (CYXOIyTHEIC Yepenaxu), U BCesTHEIC.

B psne ctpaH cyuiecTByIOT crieluaibHble TUTOMHUKU SJIOBUTBIX 3MEH,
OT KOTOPBIX TOJYHarOT $iJI, UCIIOJIb3YEMBII JJIg MPUTOTOBJICHUS psijia Jie-
KapcTB U CHIBOPOTOK.

CucremaTnyeckuii 0030p npecMbIKAIOIINXCSA

Ompsao Yepenaxu. D10 Oonee crenUaTIU3UPOBAHHAS TPYIIA MPECMbI-
KaloIuXcs. YIUIOMEHHOE MIMPOKOE TEJIO YEpPerax MOKPHITO MPOYHBIM IMaH-
IUpeM, O0Opa30BaHHBIM [BYMs IIUTaMH — OOJIc€ BBITYKIBIM CIHHHBIM
(kapamakc) u yIuIomeHHbIM OpromHbIM (TacTpoH). C KaparmakcoM CiiiBa-
10Tcsa pebpa 1 OobIIast 4acTh MO3BOHOYHHUKA, C ITACTPOHOM — TPYANHA U
Kirounnel. CBepXy MaHIMPh HPUKPBIT POTOBBIMH IIUTKAMH, @ Y KOXKHUCTBIX
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yepernax — MSTKOW KOXKEH 3MuAepManbHOro mnpoucxokaeHusa. Crepenn
MEXAy IIUTKaMH BBICTYNAIOT TOJ0Ba M IEpPEJHHE HOTH, C33AU — XBOCT U
3ajHMe HOrH. IIpu Bcmyre MM OMacHOCTH Yepenaxy BTSATUBAIOT UX. Y MOp-
CKHUX Yeperax HOI'M NPEeBPATHIINCH B JIACTHI.

Pa3BuTo BTOpHYHOE KOCTHOE HEDO, 3yOOB HET, HO €CTh POTOBBIC YEXIIBI
Ha YEeNIOCTHBIX KOCTSX. MycKynaTypa TYyJOBHIA B CBSI3U C HaJIMYMEM MaH-
LUps pa3BuTa €1ab0. XOpoIlo pa3BUTa MYCKYJaTypa IleH, KOHEYHOCTeH 1
XBOCTA.

Jlerkue nmerotT ciioxkHoe rybouatoe crpoeHue. Bo3nyx momagaer B HUX
IIyTEM 3aCachIBaHMs B PE3YNIbTAaTe IBIDKCHHUS IIEH M HOT W OIyCKaHUs JHA
POTOBOM TOJIOCTH. J[OTIOTHUTENBHBIE OPTaHbI JbIXaHUS — CHAOKCHHBIE Ka-
MHJUIIPaMH BBIPOCTHI TJIOTKHU U KJIOAKH.

B Hacrosiee Bpemst B MUpe HacUMThIBaeTCsl okosto 250 BHIOB depenax,
BEAYIIUX Ha3eMHBIH, OTYBOAHBIA U BOAHBIN 00pa3 KU3HH, OOIBITHHCTBO U3
KOTOPBIX BCTpedaeTcsl B Tponuueckux crpaHax. Ha octpoBax Tuxoro u Un-
JIMHACKOTO OKEaHOB BOJSTCS CYyXOITyTHBIE HCIIOJIMHCKHE CIIOHOBBIC Yeperaxu,
nmocturaroniue 2 M B uHY U Macchl 200 k. OOBEKTOM MPOMBICIIA CITYXKHJIa
MOpCKasi 3eNieHast (CymoBas) depenaxa JIHHOW 10 2 M 1 Maccoit 1o 400 xr.
IMouru Bce onmn ucrpednensl. Ha lansHem Boctoke obuTaer nanbHeBOCTOY-
Hada 4Yeperiaxa — TPUOHUKC. I[J'I)I 9TOro BrJa XapaKTCPpHO HAJIUYUEC NJIMHHOI'O
TIO/IBM)KHOTO XO0OTKA, Ha KOHIIE KOTOPOTO OTKPBIBAIOTCS HO3APH. B roxHON
EBpore, a Takke Ha KaBka3e oburaer kacmuiickas yepernaxa. OHa IiaBaer
OBICTPO M MOJKET JIONro OCTaBaThes Mmoja Bojoil (2—10 ugacos). U3 cyxomyT-
HBIX Yeperax BCTpeyaeTcs CpeAM3eMHOMOpCKas yepenaxa (puc. 79).

Puc. 79. CpenuzemHoMopcKast (@) 1 GonoTHas (6) yepenaxu
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B teppapmymax 4acTo comep:kaT CpeIHEa3HaTCKylo deperaxy, oOHuTaro-
1y, B yactHocTH, B Cpeaneit Aszun u Kaszaxcrane. B npupone onu orkia-
JIBIBAIOT AWIa B amnpelnie — Mae, MHKyOauus npojosnkaercss 70-80 nueit. Jle-
TOM B3pOCJIbIE MOTYT BIIaJaTh B CIITYKY, 3aKalblBasch B IPYHT. JleTHss
CIsTYKa MOJKET NEPEXOANTH B 3UMHIOIO, T. €. JUTUTHCS JI0 8 MecsueB. Msico n
i ATUX Yepenax ChbeJOOHBI.

Ompao Knweozonogvle. ITOT OTps]l BKIIOYAET APEBHEHIIYIO TPYIILY
PENTIIINH, U3 KOTOPBIX 10 HAIIMX JHEH COXPAaHWICS Ha HEOONBIINX OCTPO-
Bax Hooii 3enananu omud Bux — rarrepust (puc. 80). 310 )kHUBOE MCKOMae-
MOE, TI0 BHEIITHEMY BHJY HAIIOMHMHAOIICE AMIEPHILY; [UINHA TENla XXHUBOTHO-
ro gocturaer 50 cMm. OHAKO y raTTepuH COXPAHWICS PsiJi MPUMHTHBHBIX
4yepT cTpoeHus. CBepXy TyJOBHINE W TOJIOBA MOKPBHITHI MEIKHMHU 3€pHH-
cThIMK uelnyiikamu. [lo XpeOTy TSHETCS KWiIb M3 TPEYrOJBbHBIX POTOBBIX
IIacTUHOK. [103BOHOYHMK 00pa3oBaH [BOSKOBOTHYTHIMH ITO3BOHKaMH,
MEX/1y TeJIaMU KOTOPBIX BCIO JKU3HB COXPAHSIOTCS OCTaTKH Xopabl. Ha Opro-
X€ TOJ| KOXXEeH pacIoyioeHbl OproIrHbIe pedpa, KOTOphIE, MO-BUAUMOMY,
SIBJISIIOTCS PYAUMEHTaMH OpIOIIHOTO KOCTHOTO ILIMTA Naje030MCKUX amdu-
6uii — creronedanos. EcTe HeOHbIE U COIIHUKOBBIE 3yObl, Pa3BUT TEMEHHON
ria3 (POrOBHUIIA, XPYCTAINK, CETYATKA).

Puc. 80. T'arrepus

OTO MaJIONOJBHKHOE KHMBOTHOE BEIET HOYHOHM 00pa3 KHM3HM, KHBET B
HOpax OypeBECTHHKOB M APYrux nruil. [Iutaercs yepBsiMH, HACEKOMBIMU U
yiuTkamu. ['aTTepus cTporo oxpassercs.

Ompsao Yewyiiuamoie. D10 HanOOJICe MHOTOUNCIICHHAS TPYIIIa COBpE-
MEHHBIX MPECMBIKAIONIUXCS. PoroBas uemrys Hajeraer Apyr Ha Japyra, Kak
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Yenryuku B enoBoi mumike. Kioaka uMeer BUA MOMEPEYHOM IIENH, KOIMY-
JSITUBHBIE OPraHbl B BHJE IapHBIX MEIIKOBUIHBIX BBIINSYMBAHUI KIOAKH.
Pacnpoctpanensl Yemryiiyarsie 110 BceM KOHTHHEHTaM. OTpsia JeIuTcs Ha
JIBa MofoTpsaaa: Suepurs! 1 3Meu.

Ilooompsod AHwepuyvl. K 3TOMYy HOAOTPSILy OTHOCSATCS >XMBOTHBIE C
NPOJIOATOBATHIM TEJIOM M OOBIYHO JUIMHHBIM XBOCTOM. BHemHuit BUI n
OKpacka pa3HooOpa3Hbl. Horu, kak nmpaBuiio, XOpOLIO Pa3BUTHI, HO Y HEKO-
TOPBIX (JOPM OHHM PEAYHMPOBAHBI WM COBCEM OTCYTCTBYIOT (BEpPETCHHIIA,
KEJTOIY3HK); B MOCIECIHEM CIydac B TEJE COXPAHSAIOTCA PYAUMEHTHI MOS-
COB KOHEYHOCTH. BHEIIHE Takue sIIepunsl MOX0XKH Ha 3MEH, HO B OTINYHE
OT MOCIETHUX y OE3HOTHX SIIEPHUL] COXPAHAIOTCS TPyANHA U MOsica KOHEd-
HocTell. MHOTUM BHIaM CBOMCTBEHHA aBTOTOMHS — OOJaMbIBaHHE YacTH
XBocTa. B mocnenyromem XBOCT BOCCTaHABIMBAETCS, HO €TO CKEJIET HE OKO-
CTEHEBaeT.

I'maza y OosiblIMHCTBA BHUIOB CHAOXEHBI ITOJBM)KHBIMH BEKaMH, HO Y
T'€KKOHOB, TI'0JIOIJIa30B M HCKOTOPLIX APYIUX AMCPUIl OHU CPACTArOTCA U
IIpeBpallaloTcs B Mpo3payHble MJIEHKH Ha rias3ax. VMerorcs GapabaHHBIE
MEPENOHKH.

BonpmmHCTBO SmepuI] pa3sMHOXKAIOTCS, OTKJIAIbIBAs SiIa, HO HEKOTOPbIE
BUJIBI SHLEKUBOPOISAIIM (BepETCHHULIA, )KUBOPOIALIas sepuua (puc. 81, a)).
[TuratoTcss MENKUMH XUBOTHBIMH, B TOM YHCJIE PAa3IMYHBIMH HACEKOMBIMHU
1 MOJUTIOCKaMH, YeM IPHHOCAT TOJIb3Y CEIbCKOMY H JIECHOMY XO3SIHCTBaM.
SInMOBUTHIX BUJIOB CpeH ALIEPHI] HAIICH (hayHBI HET.

Awypku — OBOJIILHO OOBIYHBIC NTPEACTABUTEINN, OOUTAIONINE B CTEIHOM
30He U OoJiee I0KHBIX paifoHaxX CTpaHbl, JOCTHrAaroIINe pa3MepoB 10 20 cM.

I'exxonsl — MenKue U Hanbosee MPUMUTHBHBIC HOUHBIE SIIEPHIBL. XO-
poIIo Ja3aioT IO CTEHaM, CKajlaM, JIepeBbsiM. MoryT 6eraTh 0 BepTHKAIIb-
HBIM I'JIAIKUM MTOBEPXHOCTAM U 110 ITOTOJIKY.

Aeambl — MEJIKWE U CPETHUE SIIEPHUIIBI ¢ THOKUM U HEJIOMKHM XBOCTOM,
BeAyIINe HAa3eMHBIH M JpPEeBECHBI 00pa3 km3Hu. B mycTsimsx Cpemmeit
A3zum 0OBIYHBI KPYTJIOTOJIOBKH, OTJIMYAIONIMECS! OKPYIJION TOJI0BOIl Ha Imo-
JIBIDKHOI 11ee: TeJIO UX TIOKPBITO MEJIKUMH POTOBBIMU OYrOpKaMH.

Bapanur — ouens xpynnsie (10 4 M) crpoiisle simepuipl. beraror ObicT-
PO, JlepKa TeJIo BHICOKO MOAHATHIM Haj 3emieil. Hanbonee kpynHslii — 00u-
tarouit Ha octpoe Komono (Munore3ust) komoackuii qpako (puc. 81, 6).

Xameneonvl — BHICOKOCIIEIMAIM3UPOBAHHbIE PENTHIINH, IPUCIOCOOIICH-
HBIC B OCHOBHOM K JPEBECHOMY 00pa3y >KH3HHM; JUIMHA TEJIa COCTABIISIET OT
3 1o 60 cM. HeckosbKO AECATKOB BHIOB XaMeJIEOHOB OOUTAIOT B CYOTpOIIH-
Kax ¥ TpomuKax (0OBIKHOBEHHBIH, NIEMOHOCHBIH, [I)kekcoHa). Temo MoxeT
CHIIBHO Pa3yBaThCs 3a CUET JIETOYHBIX MEIIKOB. Ha KOHEUHOCTAX mepBbIe
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JIBa TIaJbIla CPOCIUCH MEXITy cOOOW M NMPOTHUBOIIOCTABICHBI TaKXe CPOC-
IIMMCSL TPEM OCTAJbHBIM IMaibliaM. TaKUMH KIICIICOOpa3HBIMHU JIallaMH Xa-
MEJIEOHBI KPEIKO OXBaThIBAIOT BETKY JEpEBa, 10 KOTOPOU MEPEIBUTAIOTCS.
XBocT AMUHHBINA, Henkui. [J1aza MOTyT JBHUraThCsl HECOTJIACOBAHHO.
Okpacka XaMeJICOHOB MOKET MEHSTHCS B 3aBUCHMOCTH OT (hOHA OKPYXKaro-
el cpeabl. SI3bIK IJIMHHBINA, 0 MOJOBHHBI JUTUHEI TEJa; BHIOpAChIBas €ro,
XaMeJICOHBI JIOBAT HACEKOMBIX.

a 6

Puc. 81. Suepuiia xuBoposiuas (a) u BapaH cepblid (6)

Ilooompso 3meu. OTHOCSIMECS K TOMY HOAOTPSLy PENTHIMU HUMEIOT
JUIMHHOE LUIMHAPUYECKOE TeIO cO c1ab0 BBIPAKCHHBIM JEIeHHEM Ha Iro-
JIOBY, 1I€I0, TyJOBHIIE U XBOCT. CaMble KpyIMHbIE IPEJCTABUTENIN — MUTOHBI
n ynassl (umHO# 10 11 m). [lon3ator, u3rubas teno. 1lluTku, nokpeiBaro-
mye Oproxo, HaJleraroT JpYyTr Ha Jpyra 3aJHUMHU KpasMHU U TPENsSTCTBYIOT
CKOJIbKCHUIO TeJa Ha3ajl.

XapakTepHO OTCYTCTBHE IIOJBIDKHBIX BEK, 0apaOaHHBIX IEPEIOHOK,
IUICYEBOTO I0fACA, IMAPHBIX KOHEYHOCTEH M MX cKenera. TONBKO y yIOaBoB
HUMEIOTCSI PYAMMEHTHI 3aJHUX HOT, OeJep M MOAB3IOUIHBIX Kocteil. Terno
3Mel MOKPBITO POTOBOH demlryed u muTkamu. KoXHBIX jkere3 HeT (ecTh
JUIITB Y HEKOTOPHIX BHIOB yikei). [Ipu NMHHBKE cTapblii MOBEPXHOCTHBIN
CJIOH KOXH OTAEIAETCS Ha YETIOCTSIX M MOCTENCHHO CXOJHT C Tela, BBIBO-
padnBasich, KaK mmepyarka.

I'nasza 3Meil MOKPBITHI MPO3paYHON IUIEHKOI cpocmiuxcs Bek. bapaban-
HOM nepenoHkn HeT. Koctn o6enx uenmocteil 1 Heba COeTMHEHBI CBSI3KaMH,

202



U TIACTh 3MEH MOXET OTKPBIBATHCS HACTOJBKO IIMPOKO, YTO OHH MOTYT 3a-
IJIaThIBATh KPYIHYIO JOOBIUY HETHKOM.

B cBsi3u ¢ BBITSHYTOH (opMOIi Tena y 3Meil pa3BUTO TOJBKO OJHO Ipa-
BOE JIETKOE, a JIEBOE, €CJIM OHO U €CTh, PyJMMEHTapHO. MOUYEBOTo Iy3bIps
HET, TOYKHU U TOHA/IbI CUJIbHO BHITSHYTHI.

ITo3BoHOUHUK TpezcTaBicH OonbimuM uucioMm (200-450) omHooOpas-
HBIX II03BOHKOB, KOTOpPBHIE TOMHMO OOBIYHBIX COYJICHEHHBIX OTPOCTKOB
MMEIOT Ha BEPXHUX JyTrax MO CPEIUHHOMY BBICTYILY.

ITo3BoHKH HECYT CBOOOAHO 3aKaHYMBAIOIIHECS peOpa, KOTOPBIE HAPYXK-
HBIMH KOHIIAMH YIHPAIOTCS B CJIOH MyCKynaTypsl. [IBmxeHue pebep obec-
neynBaeT 0oJiee COBEPIICHHOE MEPEMEIICHNE TeNa, OCOOCHHO B Y3KHX IPO-
CTPaAHCTBAX.

[TuratoTcst UCKITIOYUTENBLHO KUBOTHOM MHIIEH — OT MEJIKUX HACEKOMBIX
JI0 MEJKHUX KOIBITHBIX. J[0OBI4y 3ariaTeiBalOT IEIMKOM, 3TOMY CIOCO0-
CTBYET IOJABI)KHOE COWICHEHHE JICBOM M IPaBOW IIOJIOBHH YENIOCTHOTO
anmapara. Hekotopble 3Men (yXH) 3arjaThlBalOT JKUBYIO JOOBIUY, JpyrHe
(YnaBel) Iymiat ee KOJIbI[AMU Teja, TPEThH (SAO0BUTHIC 3MEH) YOUBAIOT s1710M
(puc. 82). Y sI0BUTBIX 3Mell HECKOJIBKO MEPEeAHUX 3yOOB MMEIOT Ooiiee
KPYIHBIE pa3Mephl, OHH PACIIOIararoTcsl HA BEpPXHEH YeIIOCTH.

Puc. 82. Yk 00bIKHOBEHHBIH (@) 1 Tatoka ()

VY omHHX SIOBUTHIX 3Meil (Taaroka, rpemMydas 3Mes) s CTeKaeT Mo Ka-
Hally BHYTpH 3y0a, y Apyrux (ko0pa, acnua) — o 60po3ze Ha ero HmoBepx-
HOCTH. Sl BbIpabaThiBaeTCS OCOOBIMH BEPXHEUCTIOCTHBIMU JKEIIC3aMHU.
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VYKyC IUPOKO pacpoCTpaHEHHOH Yy HAC OOBIKHOBEHHOH TaIfoKH OO0JIe3HEH,
HO He cMepTeseH. PacnipocTpaHeHHbIE BO MHOTHX pallOHaX CTpaHbl MEJsH-
KU, Y>KH U TI0JIO3BI SJIOBUTHIX 3yOOB HE UMEIOT.

3Men HanOosee pacpoCTpaHEHbl B TPONHMKAX U CYOTPOIMKAX, XOTS ra-
JIfoKa OOUTaeT U 3a MOJISAPHBIM KPYTOM.

HexoTtopsie BUAbI )KUBYT Ha JEPEBbSX, B BOAE U MO 3eMIEH.

Pa3MmHoOkaroTCsl 3MeH, OTKIajbIBas fila, Ui HEKOTOPBIX XapaKTEpHO
sTine)kuBoOpokaeHre. Ha 3uMy 3Men Hamrelt payHBI BIIAJAIOT B CILTUKY.

Ompsao Kpoxoounsi. 10 Hanboee BBHICOKOOPTaHH30BAaHHAS TpPYIIIa
KPYIHBIX IPECMBIKAIOMUXCS (IIPUMEPHO 25 BUIOB), OTACIbHBIC NPEACTABH-
TeJIN KOTOPOi MoryT mocturate 8—10 M B mmHY (TpeOHUCTBIA M HUJIBLCKUH
KPOKO/IMIIBI); BCE KPOKOMJIBI BELYT MOJTYBOIHBIN 00pa3 sxu3uu (puc. 83).

a 7]

Puc. 83. I'peGHUCTBII (@) M HIIBCKHIT (6) KPOKOAUIIBI

OTn4aroTCss KPOKOAUMB! YIIOMIEHHBIM TYJIOBUILEM, BBITSHYTOH Troo-
BOM, KOPOTKUMH JIallaMH ¥ MOIIHBIM JUIMHHBIM XBOCTOM, CXKaThIM C OOKOB.
[epennue nanbl ¢ NATbIO CBOOOMHBIMH TajbllaMM, 33JJHAE HECYT YETHIpE
Hajblia, COCUHEHHBIX MepernoHKOH. Teno MoKphITO POroBBIMU MIACTHUHA-
MU, MOJ KOTOPBIMU Pa3BUBAIOTCA KOCTHBIE IIUTKH. MIMEIOT, XOTA U HEMHO-
TOYNCIICHHBIE, KOXKHBIE JKEJIE3bI, PACIIONIOKEHHBIE Ha XpeOTe, oA HIDKHEH
YEeTIOCThI0 M B oOsacTh Kioakd. IlacTe cHaO)XeHa MHOTOYHCICHHBIMU
KPYHHBIMU 3y0aMu, CHUIAIIMMH B anbBeosax. Cepale 4YeThIpexKaMepHOE.
OpnHako Hapsay C TMPaBOHM AYroil aopThl, BEIXOIMINEH W3 JIEBOTO (apTepH-
aIPHOTO) JKENyZOo4YKa, MMEeTCs W JieBas Iyra, BBIXOJSIIAs W3 IPaBOTO
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(BeHO3HOTO) kemymouka. OObEMHCTHIE JIETKHE UMEIOT Ty0dYaToe CTpOCHHE.
Bropuynoe HeOO OTAENAET HOCOTJIOTOYHBIH XOJ OT POTOBOH ITOJIOCTH.
Ot 3a7Hero Kpas Heba CBeLIMBaeTCs MYCKYJIbHAs CKJlaka — HeOHas 3aBeca,
KOTOpasi, 3aKpbIBasi TJIOTKY, MO3BOJISIET KPOKOJAWIAM XBaTaTh JOOBIYY IOJ
BOJIOH, M30JIUPYET POTOBYIO TOJIOCTh OT IJIOTKHM, /1aBasi BOSMOXKHOCTH JIbI-
1aTh, KOTJIa POT B BOJIE PACKPBIT, @ HAPY)KY BBICTABJICH JIMIIb KOHEI MOp-
JIbI C HO3PSIMH. Y HO3ApEH €CTh KilanaHbl, 3aKPHIBAIOLIMECS B BOJE.

Bonpmyio gacTe BpeMeHH KPOKOIMIIBI TIPOBOIST B BOJE; OHH XOPOIIO
IUIABAIOT U HBIPSIIOT, HO HEPEAKO BBUIE3AIOT Ha Oeper MorpeThesi Ha COJTHIIE.
Slifira 3apbeIBafOT B MPUOPEKHBIN ITECOK, TIe W MPOXOAUT MX pazButue. He-
penKo caMKa OXpaHseT KIaaKy. [IMTaroTcs KpOKOAWIBI KaK BOJHBIMH XKH-
BOTHBIMH, TaK W MPHUOJIM3UBIIMMUCST K BojoeMy. KpymHbIe KpPOKOIHIIBI
OIacHbl JJIsl YeJoBeKa. B psijie cTpaH BeaeTcst NPOMBICEN KPOKOAWIOB, B
MIEPBYIO OUYepeb paly IMEHHOW MIKYpHl U Msica. Bo MHOTHX cTpaHaX KpOKO-
JIJIOB Pa3BOJIAT C ATOH LIENbIO HA CIIEHUANBHBIX (epMax.

KoHTposabHbIe BONPOCHI

. O6m1as xapakTepUCTHKA MPECMBIKAIOITIXCS.

. CucreMaTtuka penTuiauil.

. Tumbl BHEIIHETO CTPOCHMS PENTHIIHH.

. CTpoeHHe KOXHU U CKENeT MPECMBIKAOIIUXCS.

. MyckynaTypa u nuiieBapuTenbHas cCuCcTeMa PerTHINH.
. JlpIxaTesnpHas 1 KPOBEHOCHAS! CHCTEMBI IIPECMBIKAIOIIIUXCSL.
. BeigenurenbHas U 0JI0Basi CUCTEMBI PENTHIIHM.

. HepBHast cucTema n opraHbl 4yBCTB IIPECMBIKAIOIIUXCSL.
. OcoOeHHOCTH Pa3BUTHS PENITHIHN.

10. CucremaTtndeckuii 0030p MPECMBIKAIOIITUXCSL.

11. 3nauenne penTUINil B IPUPOJE U )KU3HU YEIOBEKA.

O 03N Lk W~

3.3.5. Knace IITunsl (Aves)
OO0mas xapaKTepUCTHKA

Kracc IITuis! — cnenuani3upoBaHHasl BETBb BBICIINX [TO3BOHOYHBIX U3
rpynisl Amniota, MpUCIOCOOMBIIMXCS K 1oJieTy. [ITuibl — nporpeccuBHas
BETBb PENTHIMH, COXpaHHUBIIAsE MHOTO 00ImMX MOpdosioruyeckux ocoOeH-
HocTel ¢ nmpenkamu. [Ipenkamu ntum OpUIH apX03aBPBI — TOCHOACTBYIOMIAS
B M€3030ICKYyI0 3py O4eHb pa3HO0Opa3Hast © MHOTOYHMCIICHHAsI TPyIIIa 1pe-
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CMBIKAIOIIIXCS, KOTOPBIC U AAJIF HaYaJl0o CaMOMY MOJIOIOMY KJlaccy Ha3eM-
HBIX TTO3BOHOYHBIX. Y NTHII PE3KO MOBBICHIICS OOIIHMHA yPOBEHb KH3HEES-
TesibHOCTHU. [IporpeccuBHBIE YepThl MX OpPraHM3alMK — 3TO OoJsiee pa3BHUTAas
LIEHTpaJIbHAsl HEPBHAsI CUCTEMa; BBICOKAsl M MOCTOSIHHAS TeMIiepaTypa Tejia
(y xpynsbix — 38—40 °C, a y menkux — 41-44 °C) u upe3BBIYaiiHO WHTEH-
CUBHBIN 00MEH BemlecTB. [ITHIIBI — IepPBBIN KIIACC U3Y9aeMbIX HAMU YKUBOT-
HBIX C ITOCTOSTHHOM TeMmeparypoil Tesna. Y nTHi 0ojiee COBEpIIEHHOE pa3-
MHOXKCHHE W BBIpa)kKeHHas 3a00Ta O MOTOMCTBE — SHIIa HACIKHBAIOT U
OXpaHSIOT, & MOTOMCTBO BBIKapMIIMBaIOT. [ITHIBI TproOpenu cnocoGHOCTh
K TOJIETy, HE YTPaTHUB CIIOCOOHOCTH IEPEABHUIaThCS IO 3€MJIE U JIa3aTh.
[lepenare KOHEYHOCTH BUIOW3MEHWIIHCH, NMPEBPATHBIIUCH B KPBUIbS, YTO
MIPHUIAET STHUM JKUBOTHBIM BeChbMa CBOCOOpa3HBINA BH. TeJ0 MTHI] TIOKPHITO
HEepbAMU — YepTa, XapaKTepHas TOJBKO JUIS IpeJICTaBUTENIeN JaHHOTO Kilac-
ca. YacTp KocTel UIFOCHBI M IPEATUTIOCHBI CPOCIHCE M 00pa30Bali €IUHYIO
KOCTh — IEBKY. Ueper COWICHSETCS] ¢ TO3BOHOYHHKOM OJJHHM MBITICIKOM.
B monymapusix Mosra uMmeercs Kopa, IOBEPXHOCTh KOTOPOM TIJajkas.
Mo3xedok xopomro pa3BHT. Jlerkwe ryOdyaThle, COCOUHEHBI C CHCTEMOM
BO3IYIIHEIX MemikoB. Ceparie deThipexkaMepHoe. ViMeeTcss TOJIpKO TpaBast
nyra aoptel. PazmMHOXaroTcs, oTkinaapiBas siidia. CrocoOHOCTh K IOJIETY
HQJIOKMJIa OTHEYaTOK KaK Ha CTPOEHHE MNTHI, TaK U Ha UX OHONOTHIO, Y
IITHII BCE TIOAYUHEHO MOJNIeTy. B HacTosmiee BpeMs Ha 3emiie 0OUTaeT OKOJIO
9 ThIC. BUJIOB ITHII, HACEISAIOIINX BCE MATEPHUKH U OCTpoBa. B dayne bena-
pycu HacuuThiBaetcs 329 BumoB nTHIl, M3 HUX 70 BUJOB 3aHECEHBHI B
«Kpacnyto kaury PecrrybOnuku bemapychy.

CucremMaTnka

Hapcrro XKusorHele (Animalia).

[MonmmapcTBo Muoroknerounsie (Metazoa).

Tun Xopaoseie (Chordata).

Honrum [To3BonouHsle (Vertebrata).

Knacc ITtumet (Aves).

IMoxxmacc BeepoxBocthie (Neornithes, s. Ornithurae).
Hanotpsna [Mnasarorue nrunel (Impennes).

Ortpsin [TuarBuHOOOpasHbie (Sphenisciformes).

Bun nunreun umneparopckuii (Aptenodytes forsteri).
Hanotpsx Beraromue, nnn Ctpaycossie, ruis! (Ratitae).
Otpsn Crpaycoobpasnsie (Struthioniformes).

Bun crpayc adppukanckwuii (Sruthio camelus).
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Hanotpsa Tunmaneie nrumbl (Neognathae).
Otpsn Aucroobpasnsie (Ciconiormes).

Bup aucrt Genbiii (Ciconia ciconia).

Otpsin I'yceoOpasssie (Anseriformes).

Bun ne6enp-kmmkys (Cygnus cygnus).

Otpsin Cokonoodpasnsie (Falconiformes).

Bun myctensra (Falco tinnunculus).

Otpsn Kypoo6pasusie (Galliformes).

Bun kyponartka 6enas (Lagopus lagopus).
Otpsn Kypasneoopasusie (Gruiformes).

Bup xypasib cepsrii (Grus grus).

Otpsin [N'omy6eobpasnusie (Columbiformes).

Bun rony6s cussriii (Columba livia).

Otpsn Kykymkoo6passsie (Cuculiformes).

Bun kykyuika oosikHoBenHast (Cuculus canorus).
Otpsin CoBoobOpasusie (Strigiformes).

Bun ¢unun o6sikHOBeHHBIH (Bubo bubo).
Otpsin Ctpmxkeobpasnbie (Apodiformes).

Bun crprk uepHsiit (ApUS apus).

Otpsin Y aonoobpasusie (Upupiformes).

Bun ynox (Upupa epops).

Otpsia Jsatnoobpasusie (Picformes).

Bup gsren uepHsbiii, sxenna (Dryocopus matrus).
Otpsin BopobsrHOOOpasueie (Passeriformes).
Bun ckBoperr o0bikHOBEHHBIH (Sturnus vulgaris).
Ortpsia [Morankoo6pasusie (Podcipediformes).
Bun noranka 6onbrras (Podiceps cristatus).

Mopgonozuueckuii 0630p. BHenrHniA BUI NITUIL OTPa)KaeT MX MPHUCIIO-

cobneHHOCTH K nosety (puc. 84). TynoBuIe NTUII KOMITAKTHOE, OoJiee nin
MeHee oOTekaemoil (opmel. ['omoBa HeOombIIas, IIes TOHKAas, THOKas.
Ha romnoBe Briepes BbIJACTCS KIIOB, COCTOSIIMH W3 HAIKIIOBbS W TOJ-
KIr0BbA. [lepeiHre KOHEYHOCTH — KPBUIbsl — B CIIOKOHHOM COCTOSIHUM CJIO-
JKEHBI W TIPHXKAaThl 10 OokaMm Tena. Ha KpbUIbsiX pacriofioKeHbl OoJbIIve
YIIpyTHe MaxoBbI€ IIephst, KOTOPBIE 00pa3yIoT X HECYIIHe ITIOCKOCTH.

Bces macca tema Ipyu NMECPEABUKCHUN T10 3€MJIC, JIa3aHbU 110 ACPCBBAM,

B3JIETE U TOCAJIKE MPUXOAUTCS Ha 3aHHEe KOHEYHOCTH. OOBIYHO OHH YEThI-
pexmainbie, HO MHOTJIa YUCI0 MajbLEeB COKPAIIAeTCs 10 TPeX U Jaxe JBYX
(appuxanckwmii cTpayc). 13 geTbipex manbIeB HOT B OOJBIIMHCTBE CITydacB
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TPH HaIpaBIICHBI BIEpe], a OJWH Ha3ajd. bomblrne Bapranuy B pasMepax H
(dopmMe OTHeNOB Tena NTHL 00eCHeYrBaIOT IPHCIOCOOICHHOCTh K Pa3HbIM
THUIIaM MUTAHUS U JIBVOKEHHS TIPH COXPAHEHUH BHEIIHETO 0JTHOOOpa3Hs.

Puc. 84. Buemmuii Bug nTuIs! (JIyHb)

Iokposwi. Koxka niTuiy TOHKas1, cyxasi, IpaKTHUECKH JIMIICHHAS JKeles.
HckiroueHnne COCTaBIseT KOMYMKOBAs JKeJe3a, pa3BHTas y MHOTHX BHIOB
ITHI, OCOOCHHO Yy BOJOIUIABAIOMINX, CEKPET KOTOPOW HCIOIB3YeTCs IS
CMa3K{ NepheB, UYTO MPEISATCTBYST UX HAMOKAHHIO. I MTHII XapakTepHO
HaJIM4YMe MephEeBOro MOKpoBa. Ilephbst IBOMIOIMOHHO Pa3BUIMCh U3 YELIyd
MIPECMBIKAIOIINXCS, OHM XapaKTepHBI JJIsl BCeX BUJIOB NTHIl U HE BCTpeya-
I0TCS y APYTUX KUBOTHBIX.

Ilepo — npousBogHOe snupepmuca Koxxku. OHO 00pa3oBaHO POrOBHIM
BEIIECTBOM — KepaTHHOM. OT/eibHOe IIepO COCTOMT M3 OYMHA (YacTh, IMO-
TpYy)KEHHAs B KOXY), CTEpKHS U Omaxaia. Poib mepbeBOro MOKpoBa B KH3-
HU IITUI] BeJWKa M pa3HooOpas3Ha. [lepheBoil MOKPOB MpHIaeT TENIy IITHI]
oOrekaemyto (opMy, 9TO oOierdaer moieT. MaxoBble W PYJCBBIC HEPhS
00pa3yroT OOJBIIYIO 9acTh HECYIIEH MOBEPXHOCTH KPBUIHEB M XBOCTA, CIIC-
IOBAaTENbHO, OHU 00ECIIeUnBAaOT caM ToeT. braromaps BBICOKMM TEILTO-
3alIUTHBIM CBOMCTBAaM IEPHEB M BO3IYIITHBIX MPOCIOCK MEXIY HUMH IIePh-
€BOM MOKPOB CIIOCOOCTBYET COXPAHEHHMIO TEIUIA U TAKUM 00pa3oM yJdacTBY-
€T B TCPMOPETYJIALNU. OH Taxxe 3alum@acT NTUIY OT Pa3JIMYHbIX MEXaHU-
Yeckux BO3eicTBUi. [lepbs MOTYT HECTH M CHTHAIBHYIO (YHKIIHIO, Kak
BU3yaJIbHYIO (TIABJIMH), TaK M aKycTHYeCKyro (Oekac). PasHooOpasHbie mur-
MEHTHI TephEeB MPUAAIOT NTHIAM Ty WIM HHYIO OKPacKy, KOTOpas 9acTo
HOCHUT TIOKPOBUTEIBCTBEHHBIA XapaKTep.
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g nTun xapakTepHa peryisapHasi, YacTUYHas WK TI0JTHAs CMEHA Mepb-
€BOT0 IMOKPOBA ITyTeM JHHBKH. [Ipr 3TOM cTapblie mephs BRIIANAIOT, a Ha X
MECTE pa3BUBAIOTCS HOBBIC (MHOTIA IPYToil okpacku). Yucio JMHEK Bapbu-
PYET OT OJHOM IO HECKOJBKUX, OOBIYHO OJIMH HJIH J[BA pa3a B roOJI.

Jlns GonpIIMHCTBA NITUI] XapaKTepHa MEAJICHHAs M ITOCTENICHHAs CMEHa
NepLEBOTO MOKPOBa, Onarojaps YeMy OHM COXPaHSIOT CIIOCOOHOCTB K I10-
neTy (OpJIbl), HO Y BOAOIUIABAIOIINX IITHUI IUHBKA MPOTEKACT CTOJb OBICTPO,
YTO OHM BPEMEHHO HE MOTYT JIeTaTh (TycH). boipiryto pois UrparT ce30H-
HBbIC JIMHBKH JUIS 3UMYIONIMX NTHIL TaK, Y OJHOTO BUJa CHHHIIBI JICTOM
HacuuThiBacTcs 1,1 ThiCc. mepbeB, a 3uMoOil — 1,7 Thic. Y KPYIHBIX BHUIOB
ITUII YHCIIO TIepbeB OOJbIIe, YeM y MEJKHX, HalpuMep: Y KOIHOpH —
1 TrIC.; y aek — 5-6; y yrok — 10—12; y nebeneii — 25 TrIC. TIepbeB.

K 1pou3BOJHBIM KOXXU OTHOCSITCS TaK)KE POTOBOM UEXOJI KIIFOBA, KOI'TH,
pOTOBBIE ITUTKH Ha LIEBKE.

Jns xocTe#l ckerema TTUI] XapaKTepHa MPOYHOCTh M JIETKOCTH, UTO
BaXXHO JJIs MoJieTa. JIETKOCTh €ro JOCTUraeTcs TeM, YTO Y NTHUIl KOCTH TOH-
KHe U TpyOdaThle, a WX IMOJIOCTH 3aII0OJHEHBI BO3AyXoM. [IpoYHOCTE ckenera
B 3HAYMTENBFHOU CTeNeHH OOyCIOBIICHAa CPACTaHHWEM OTHENBHBIX KOCTEH.
Ero otHocurenbHas Macca coctaBisieT 8—10 % oT macchl Tena, Kak Uy miie-
KOIUTAIOIIHX, TOCKOJIBKY Y IITHI] OYEHb JUIMHHBbIC KOHEYHOCTH — B 2—3 pa3a
JUTHHHEE TYJIOBHUIIA. POCT KOCTEH y ITHII OTpaHUYCH.

JUis nTun XapakTepHa BepTHKalbHas MOCTaHOBKA HOT. B ckenere 3an-
HUX KOHEYHOCTEil Maiyasi OeploBas KOCTh CHIIBHO pelyllUpOBaHa W MpHpa-
meHa K Oonpmioll OepmoBoil KocTH. B mporecce oHTOTeHe3a K HIDKHEMY
KOHIy TOJICHH MpPHUPACTAIOT KOCTOYKH OCHOBHOTO psga TPEIILTIOCHBI.
OcranbHble KOCTOYKH MPEAIUIFOCHBI U TPU KOCTOYKH ILUIIOCHBI CIIUBAIOTCS B
€IMHYIO BEITSHYTYIO KOCTh — IeBKY. K HIKHEMy KOHITY IICBKH NMPUIICHS-
IOTCs (paJlaHT ! MaJbIICB.

Myckynamypa ntui BecbMa cBoeoOpa3Ha. MBIl NTHI] XOPOLIO pas-
BHTHl Ha KOHEYHOCTSX, B IIEHHOM M XBOCTOBOM OTHeNax Tena. Hamboiee
MOIITHO Pa3BUTHIC MBIIIIEI U, COOTBETCTBEHHO, HaHOOIIee TSKeIbIe (HAIpH-
Mep, TPY/IHbIE) PaCIOI0KEHbI Ha CaMOM TeJie, OT HUX K KOHEYHOCTSIM HIYT
JUTUHHBIE ¥ TIPOYHBIE CyX0XWinsi. OCOOCHHO pa3BUTHI IPYIHBIC U MOJKIIIO-
YIYHBIC MBIIIIBI, TPUBOJAIINE B ABIKCHHUE KPBUIbA. Y XOPOIIHX JICTYHOB
Macca TPYAHBIX MBI MOXET HoCTHraTh 18-25 % oT macchl Tena. MoIHbI
TaKKe MBI HOT (6elipa), BRIMOJHAIOMKE O0NBITyI0 paboTy IpH XOXKIIe-
HUW NTHIBI U IEPEIBIKCHUH 110 BETKaM JICPEBLEB, MIPH B3JICTE M MOCAJKE.
Oco0bI€ TTOIKOKHBIE MBIIILBI YIPABIISIOT MOJI0KEHUEM MEPhEB.
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Hepesnas cucmema, 0coOCHHO LEHTPaNbHBII OTAEIN, Y ITHL] HMeeT OoJiee
CJIO’KHOE CTPOCHHE, YEM y PENTHIINIL, YTO COOTBETCTBYET 0OJiee BEICOKOMY
YPOBHIO XH3He/esTeIbHOCTH (pHc. 85, ). B rosloBHOM Mo3re X0poIo pas-
BUTHI TOJIyIIApUsl IEPEIHEr0 MOo3ra, XOTd Kopa IJajkasi, 0e3 HM3BHIIMH;
MO3KEUOK OYEHb OOJIBIION, CHIILHO Pa3BUTHI 3pUTEIbHBIE Oyrphl CpEeHEro
Mo3ra, OOOHSTEeNIbHBIE I0JIM Manbl. LleHTp paccynodHON NesTeNbHOCTH JIo-
KaJIM3yeTcsl y NTHUIl B IOJOCATBIX TeJaX, a HE B KOPE TOJIOBHOI'O MO3ra.
CuiibHOE pa3BUTHE 3PHUTENBHBIX OYIPOB CPEIHETO MO3ra, HEeCYIIUX 3pH-
TENbHYI0 (YHKLHUIO, 00YCIIOBJICHO JIOMHHHUPOBAaHUEM B XXM3HH HTHUI 3pe-
Hus. MO3KeUoK BEJIMK M UMEET CIIOKHOe cTpoeHue (puc. 85, 6).

1 ‘M
)
(] %, 4!

W u‘//%//é

a 6

Puc. 85. HepBHast cucTema NTULBL: @ — 00N 1aH cTpoeHus: 1 — rooBHOM MO3T;
2 — cnuHHO# MOo3r; 3 — nepudepryecKasi HEpBHAsk CUCTEMA; O — TOJIOBHOM MO3T:
1 — nepenHuit MO3r; 2 — MPOMEKYTOUHBI MO3T; 3 — CpPEJIHUI MO3T; 4 — MO3XKEUOK;
5 — mpoaoNroBaTeIii MO3T

Opeanvl 4yecms Pa3BUTHL y NTHI B pa3snu4HON crerneHu. Haumbonbinee
3HaYEeHHUE B MX XU3HH UMEET 3pEHHE, 0ITOMY OOJBLIIMHCTBO ITHUIl — XKHU-
BOTHBIE C JTHEBHOIl aKTHBHOCTBIO. [J1a3a BEJMKH, y HEKOTOPBIX BHIOB CO-
CTaBISIIOT 710 4 % OT Macchl Tena U CI0XKHO YCTPOECHBI. AKKOMO/AIMS MPO-
UCXOJIUT IyTEM U3MEHEHHSI KPUBU3HBI XPYCTAINKA, N3MEHEHHS PACCTOSHUS
MEXAY XPYCTAIMKOM U POTOBHUIIEH U M3MEHEHHUS! KpUBU3HBI poroBuiipl. [1o-
JIe 3peHHsl BEJIUKO; 10Jie OMHOKYJISIPHOTO 3pEHUS 3HAUYNTEIIbHO JIMIIb Y He-
KOTODBIX, HAaIpUMEpP COB, BECIOHOTUX. Y COKOIOOOpPa3HBIX pa3pellaromas
CHOCOOHOCTH TJ1a3a B 4—8 pa3 npeBbIIIaeT TaKoBYIO Yy dyenoBeka. COKoi BH-
T 100BIYy pasMepaMHu ¢ TajKy Ha paccTossHUHM 1 kM. COBBI BUAST NPH
OCBEIIICHUH, B COTHH pa3 MEHBILIEM, YeM 3TO HEOOXOAUMO YeloBeKy. Pac-
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M0JIarasch B YEpere, riasHble SO0M0KH MPAaKTHYECKH COMIPUKACAIOTCS IPYT C
JIPYTOM ¥ JIMIIEHBI MBIMIL, I03TOMY OHU MAJIOIO/IBM)KHBI MIIM HEMOIBHXK-
HBI, 3aTO OY€Hb MOABIKHA rojoBa. CllyX pa3BUT XOpPOIIO, HAIPUMEP COBBI
IIPU €ro MOMOIIM OXOTSATCS Jaxke B TeMHoTe. OmmnOKa MacCMBHOW JIOKAIMN
HCTOYHMKA 3BYKa y COB HE IpEBbINIAeT 2°, 4eMy CIocOOCTBYIOT, BEPOSITHO,
HaJIMYMe KOXKHOW CKJIaJKH U 0cobasi CTpYKTypa U3 NepheB (JIMIEBO TUCK),
a TaKKe MPUCYIIAs HEKOTOPHIM MX BUJaM aCHMMETpPHUS YIIHBIX OTBEPCTHIH.
B cpenHeM yxe nmeercs 0ZjHa KOCTOUKa — CTpeMs, OapabaHHasI EpETOHKa
HECKOJIBKO YTIIyOJIeHa, XOPOIIO Pa3BUT HAPYKHBIN CIIyXOBOU X0J. Y HEKO-
TOPBIX IITUI] XOPOIIO Pa3BUTO U 00OHSHIE (TpH(D, KUBN).

Opeanbl nuwesapenus HaUXHAIOTCS POTOBOM mojocThio (puc. 86, a).
3yOBl y COBPEMEHHBIX NTHIl OTCYTCTBYIOT, HX YaCTHYHO 3aMEHSIOT OCTpBIE
Kpasi pOrOBOI'0 4exJia KJIF0Ba, KOTOPBIM IITHIA 3aXBaThIBAET, yICPKUBACT U
HHOTJla pa3MenbuaeT nuiy. OTcyTcTBHE 3y00B IOPOAMIO PSLI APYTHX OCO-
OEHHOCTEH NMUILEeBAPUTENBEHON cucTeMbl. ISl ITHII XapaKTepHbI MUILEBOA U
300 (pacuMpeHHas 4acTh MHIIEBOJA, CBOWCTBEHHAss MHOTUM INTHIAM), I7Ie
MHIIA YBIAXKHIETCS, HA0yXaeT U pa3Msaryaercsl.

a [

Puc. 86. Oprabl NHIIEBapeHNS NITHIBL: @ — CXeMa MHIIEBaPUTENbHOI CHCTeMBI: 1 — poT;
2 — rioTka; 3 — muIeBo; 4 — 300; 5 — JKene3uCThIi KENYI0K; 6 — MyCKYIbHBIH JKETYI0K;
7 — mofuKeTyI0o4Has Kese3a; 8 — TOHKast KHIIKa; 9 — CIICHON OTPOCTOK KHIIEYHHKA;

10 - roncras kunika; 11 — knoaka; 12 — neyeHb; 6 — BHEIIHUH BUI MyCKYJIBHOIO JKEITyIKa

U3 nUumeBoaa Iuuia rnomnajgacTt B JKEJIE3UCThIN OTACHI KeIyaKa, rIc CMe-
IKUBACTCA € NHUIICBAPUTCIIbHBIMU COKaMHU. Xumudeckas o6pa60TI<a Ha4yu-
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HaeTcs yXe B 300€ M TPOMOIDKAETCS B JKEJIE3UCTOM OTHENE JKEeITyaKa.
U3 Hero nuIa mepexoUT B MBIIICYHBIH 0T/l xkenynka. CTeHKH ero oopa-
30BaHbl MOIIHBIMU MBIIIIAMH, a B IMOJIOCTH, BEICTIIAHHOW TBEPI0i1 000J104-
KOH, OOBIYHO HAXOJIATCS MEJIKHE KaMEIIKH (TacTpPOJIUTHI), MPOTJIOYCHHBIC
OTUIEH. DTH KaMEIIKU W CKIAJKH CTCHOK JKEIyAKa TPU COKPALICHHUU
MBIIII] CTEHOK JKEIyJAKa mepetuparot nuiy (puc. 86, 6). Takum obpasom,
JKEIYZOK TITHUIl COCTOMT M3 JBYX OTAEi0B. Chila MBIIIEYHOTO XKETy/AKa TaK
BEJIMKA, YTO MOTYT IEPETHPATHCS CaMBbIe JKECTKHE IUIOIBI C TBEPAOH KOXKY-
poil. Tak, y Kyp #aBieHUE B MYCKYJIbHOM >xenyake pocturaer 100-150 mm
pT. CT., y Tyceii — 265-286 MM pT. CT.

KumeyHuk nTHIl OTHOCUTETHHO KOPOTKHH 32 CYET YMEHBIICHUS JUTHHBI
ToNCTOrO OTnena. J{nnHa kwmednuka B 3—12 pa3 OoJble UIMHBEI Tela.
Ha TpaHULIC TOHKOTO U TOJICTOTO OTACJIOB OT KUIICYHHUKA OTXOJAT ABa CJie-
IIbIX BBIPOCTA. HpﬂMaﬂ KHUIIKa HE pas3BUTa, MO3ITOMY OJOKCKPEMCHTBHI HEC
HaKaIrimBarTCAa B KUIICYHUKEC, YTO 06J1erqaeT MaccCy NTUIIbI. 3aKkaH4YHBaeT-
Csl KUIICYHUK PACHIMPEHHEM — KJIOAKOH, B KOTOPYIO OTKPBIBAIOTCS MOYe-
TOYHHUKH ¥ IIPOTOKH TIOJIOBBIX jkene3 (puc. 87).

Puc. 87. BuytpenHee cTpoeHne OTHLB (camua): 1 — Tpaxes;
2 — OpoHX; 3 — j1erkoe; 4 — cepue; 5 — Kee3UCThIH KeTyn0K;
6 — MYCKYJIBHBII XKeTyJO0K; 7 — Ie4eHb; 8 — CeNe3eHKa;

9 — ronkas kuika; 10 — momkenynodnast xenesa; 11 — mouxa;
12 — roncras kunika; 13 — ceMeHHuK; 14 — ceMsanpoBox;

15 — mouerounuk; 16 — kimoaka; 17 — kioakaibHOE OTBEpPCTHE
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CekpeT ABYJIOMACTHOM IEYEHU U TIOKEIYAOYHOM JKEJE3bl, MOCTYIa0-
K B IBEHAIIATHIIEPCTHYIO KUIIKY, CIIOCOOCTBYET IIePEeBAPUBAHUIO ITHIIIH.

Ieuens y ntun Gosblras, ee Macca MOXKET COCTaBIATh 2—8 % OT Macchl
TeJla; 3TO MO3BOJISIET 3aracaTth SHEPreTHUECKHe pe3epBbl YIJIEBOJOB (B
MEepBYIO0 OYepeilb IIMKOTeHa), Beb MOJeT TpeOyeT moBbinieHHoro B 2—10
pa3 pacxoja HEpPruH. DHEPrusl 3aracaeTcs U B BUJIE )KUPOBBIX OTJIOKECHUH.
ITo crmocobHOCTH HaKaIIMBATH JKHP (3allac SHEPTHH) NTHIEI B 2 pa3a Ipe-
BOCXOJST JIFOOBIX JPYTHX KUBOTHBIX.

Bo Bpems murpanmii 3anacsl sxupa Moryt coctaBisite 30-50 % ot mac-
CBI TeJa. 3aTpara NTUI[AMHU BO BPEMs I10JIETa OTPOMHOTO KOJIMYECTBA DHEP-
THH U BBICOKHI YpOBEHb OOMEHA BEIIeCTB 00yCIOBIMBAIOT HEOOXOAUMOCTh
MOTJIOMIEHHS OOJBUIMX KOJWYECTB MUINK. Y NTHI Habmtoxaercs runepda-
rus — H30BITOUHOE MOTpebaeHne nuiy. Menkue BUbI ITUI] MOTYT 32 IEHb
HOTPEOATh KOJIMYECTBO MUIIM, paBHOEe Macce Tena. CKOpOCTh mepeBapu-
BaHWS TNUINM OYECHb BBHICOKAs, HAIpHMeEp, IOMOBBIH CBHIY IIEPEBapUBACT
MBIIIIb 3a 4 Yaca, a cepblii COPOKOIYT — 3a 3 yaca.

Opeanvl Obixanus NTUL TAK)KE UMEIOT NPU3HAKU IPUCIOCOOICHNS K TI0-
JIETy, BO BpeMsi KOTOPOTO OpPraHW3M HYKIAeTCsl B YCHUIICHHOM ra3000MeHe
(puc. 88). OT rIOTKM NTHIBI OTXOAWT JJIMHHAS Tpaxesl, KOTopas B TPyIHOM
HIOJIOCTH JISTIUTCS Ha J(Ba OPOHXa.

a 6

Puc. 88. Oprasbl AbIXaHUSI ITHIBL: ¢ — CXEMa J[BIXaTeIbHON CHCTEMBI MITUIIL:
1 — nepeaHUe BO3MYILIHBIC MEIIKH; 2 — Tpaxest; 3 — HIDKHIS TOPTaHb;
4 — neHTpanbHBIil OpoHX; 5 — erkoe; 6 — 3a/1HIE BO3MYIIHBIC MEIIKH;
6 — cXeMa BO3IyIIHBIX MEIIKOB IITHI[BI
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Ha mecte pa3zmeneHus Tpaxed Ha OPOHXHM MMEETCs PACIIMPEHHE — HUX-
HSISl TOPTaHb, B KOTOPOW pacIiojloXKeHbl I'OJIOCOBBIE CBSI3KM. HmkHss rop-
TaHb WUIPaeT POJIb TOJOCOBOTO ammapaTa U OCOOCHHO CHIIBHO pa3BHTa Y
IITHL, TOIOMIMX WM U3/IAI0LINX TPOMKHUE 3BYKH.

Jlerkue y nTui ryouyarslie, MaJleHbKHE 10 00BbEMY M OYEHb OOJIBIINE TO
onaayu razooomMena. bpoHxu, BXoas B JIerkue, pacnajialoTcs Ha Bce 00-
Jjee Melkue BeTBU. [locieqHue 3aKkaHYMBAIOTCS TOHYAHIIMMH CIEHBIMH
KaHaJIbIaMH — OpPOHXMOJIAMH, B CTEHKAaX KOTOPBIX NPOXOIAT BO3IYIIHBIE
MEIIKH, KOTOPBIE PACIIONaraloTcs MeXIy OpraHaMH W MBIIIIAMH, 10J KO-
KEH W B MOJIOCTAX TPyOUaTHIX KOCTEH KPBUTBEB. DTH MEIIKUA UTPAIOT OOJb-
IIYIO pOJIb B IBIXaHWH ITHIEI BO BpeMs moneTa (cM. puc. 88, a). Y cunsmeit
NTHLBI JbIXaHUE OCYLIECCTBISETCS IYTEM PAaCIIMPCHUS M CXKATHSA TPYIHOH
KJIETKH B pe3yJIbTaTe JABMKCHUS TPYAUHEL B monere sxe, korna IBHKYIIAM-
Csl KpbUIbSIM HY>KHA TBEpJasi OTI0pa, IpyIHast KJIETKa OCTAeTCsl MOYTH HEero-
JIBIDKHOM ¥ TPOXOKAEHHE BO3IyXa 4epe3 JIerkue oOyCIIOBIMBAETCS B OC-
HOBHOM pAacCIIUPEHHEM U CXaTHeM BO3JYLIHBIX MEIIKOB. OJTOT IpoIecc
MOJIYYWJI Ha3BaHUE «IBOMHOE JBIXaHUE», NMOCKOJBKY OTJaya KHCIopona B
KPOBb NPOUCXOAUT KaK MpHU BIIOXE, TaK M npu Bbioxe. [lonHoTa n3Biede-
HUSI KHCJIOPOJia U3 BO3lyXa MIPU 3TOM CIIOCOOE JbIXaHUs TaKOBa, UYTO T'YCH B
HOJIETe CHOCOOHBI IOCTHraTh BHICOTHI 10 kM. Bo3nymiHble MeIIKH Takike
YYaCTBYIOT B TEPMOPETYJISLH, YMEHBLIAIOT TPCHUE MEXKIY OpPraHaMd H
MBIIIIAMH, CIIOCOOCTBYIOT akTy aedekanmu. Ilyrem m3MeHeHHs oOGbema
BO3IYIIHBIX MELIKOB HBIPSIONIME HTULBI PETYIUPYIOT CBOIO IUIABYy4YeCTb
(puc. 88, 6).

OO0beM BO3IYLIHBIX MEUIKOB NpuMepHO B 10 pa3 Gousbiie oObeMa Jier-
KHX, HO ra3000MEH OCYIIECTBIISIETCSI TOJIBKO B JIETKHX.

Camo /IpIXaHue B I0JIETE MPOUCXOAUT B OCHOBHOM 3a CUET PabOThI KPbI-
npeB. YeM ObicTpee MallylIMid TOJNET, TEM HWHTCHCHBHEE JIbIXaHUE.
HpI/I MOABEME KPBUILEB JICTKHUE PAaCTATUBAIOTCA, U BO3AYX 3aCacCbhbIBacTCsA B
HUX; KPOME TOTO, BO3AYX YaCTUYHO, MUHYA JICTKUEC, IMONAAacT B BO3AYII-
Hble MEIIKHU. [IpH OIyCKaHHU KPBUIbEB MPOHMCXOJMT BBIIOX, IPHYEM Yepe3
JIETKHE MPOXOAUT BO3YX M3 MELIKOB, YTO CIOCOOCTBYET OKHCIICHUIO KPOBH
B JICTKHX.

Kposenochass cucmema UTHLL WMeeT JIBa Kpyra KpOBOOOpalIeHHs
(puc. 89). Cepaite nTuIl 04eHb 6ONBINOE, Y KOIHMOpU OHO coctasisieT 2,37 %
OT Macchl Tena, y yenoBeka — 0,42 %.

Cepatie y NTHIL YE€ThIPEXKaMepHOE, MOITOMY KPOBb MOJHOCTBIO pasfie-
JsIeTCs Ha apTePHANIbHYIO U BEHO3HYIO.

BrIcOKkast akTUBHOCTH OOMEHHBIX IIPOILIECCOB y NTHIL JieTaeT HeoOXoau-
MBIM OBICTPYIO M OOMJIBHYIO JOCTaBKY IMTATEIbHBIX BEIIECTB M KUCIOPOa
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BO BCE YaCTH OpPraHM3Ma, MO3TOMY KPOBb IO COCyJaM TedeT ¢ OONbInon
CKOPOCTBIO, 4TO O0OecredyrBaeTcs SHEPruuHOM paboToil cepaua. Yacrora
COKpAIIICHUI ceplia BBICOKAs, HANPUMEP MYyJbC Y CEpeOPHCTON YalKku B
mokoe cocraBisieT 130-250 yaapos B 1 MuHyTY, B Mamnymiem mnoyiete — 625;
y BOpoObst B okoe — 460, a B mosere — g0 1000 ynapoB B 1| MUHYTY.

a [

Puc. 89. KpoBeHocHas cucTeMa OTHUIBL: ¢ — CXeMa KPOBEHOCHOH CHCTEMBI:
1 - cepauie; 2 — nepeaHsis moiasi BeHa; 3 — COHHas apTepusi; 4 — mpasast yra aopThl;
5 — nerounast aprepus; 6 — jerodnast BeHa; 7/ — KallMUIIPHBIC CETH BHYTPEHHNUX OPTaHOB,;
8 — 3a/Hs1s1 IIOTTast BeHa; 9 — CIMHHAS a0pTa; 6 — BHELIHMIT BUA CEP/La MTULBI

OpeaHbl 6bl0enienus NTHIL TAKKE TPUCIIOCOOIICHBI K HHTEHCUBHOMY 00-
MEHY BEIECTB, BCICICTBHE YEro yBEIMYMBACTCS 00BEM MPOIYKTOB pacra-
Jla, TIOoJUIeXanX yaaieHuro. I1oukn y NTHIl Ta30Bble, OTINYAIOTCS 0O0JIb-
IIUMH pa3sMepaMy U JIeKaT B YITyOIeHHAX Ta30BbIX KocTed. OT HUX OTXO-
JIIT MOYETOYHHUKH, OTKPBIBAIOIUECS B KJIOAKY. MOUYEBOTO My3bIpsi HET, KO-
HEYHBIH MPOIYKT — MOYeBas KUCJIOTa, OYTH He TpeOyromas BOABI I ce
BBIBEACHUSI M, TAKMM 00pa3oM, O3BOJISIONIast SKOHOMUTH BOAY. Briiensis ¢
MOYOM Majo BOJBbI, IITUIIEI IIOYTH HE CIIOCOOHBI M30aBUTHCS M OT M30BITKA B
opranusme coseil. [ToaToMy MOpckue NTHIBI, TBIOLNIME COJEHYIO BO.Y,
HMEIOT €I11€ U APYroil OpraH COJsTHOM SKCKPELUU — HOCOBYIO XKEJE3Yy.

Opeanvl pasmuodicenust. Bee NTHLBL — SIANEKIaAyIIHE KUBOTHBIE C BHYT-
PEHHUM OIUIOJOTBOpeHHeM. [ITuubl pasnensHononsl. [lapHble ceMeHHUKH,
Jexaiie B OPIONIHOW MOJOCTH, MMEIOT 0600oBUAHYIO (opmy (puc. 90).
Pa3meps! uX CHIILHO BapbHPYIOT; TaK, B CE30H Pa3MHOXKEHHS OHU yBEIHYH-
Batorcst B 250-300 pa3. OT CeMEHHHKOB OTXOIST CEMSIPOBOIBI, OTKPHIBA-
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fomuecs B Kn0oaky. KomynsaTHBHBIX OPTaHOB HET Yy MHOTHMX BHIOB, 33 pei-
KUM HCKITIoYeHueM (OeckuieBble, ryceoOpasHble). INYHUK QYHKIMOHUPYET
B OCHOBHOM JIEBBIH, 1 Jlake ecii (PyHKIMOHHUPYIOT 00a (1omyrau), To sitna
MONAJA0T B UMEIOIIUICS TOJIBKO JIEBBIN SIIIEBOA, B BEPXHEH 4acTU KOTO-
POTO MPOUCXOAUT OIJIOI0TBOPEHHE.

Puc. 90. Cxema cTpoeHHs CUCTEM OPraHOB BbIJICICHUS
U Pa3MHOXEHHS caMIa ¥ caMKH: 1 — 1ouka; 2 — CeMEHHHK;
3 — ceMsanpoBo; 4 — MOYETOUHHK; 5 — KJI0aKa; 6 — SUYHUK;
7 — BOpOHKa siiitieBojia; 8 — siflieBox; 9 — ocTaTOK MPaBOro siIeBOa

[poiins o siiteBoy, A0 MprOOpeTaeT OEIKOBYIO 000JIOUKY, a IONAaB B
OoJiee MIMPOKYI0 MATKy, MOKPBIBACTCS M3BECTKOBOW CKopiymoil. Uepes ko-
HEYHBIM OT/Ie] MOJIOBBIX ITyTeH CaMKHW — Biarajuile — S0 MonajaeT B KJo-
aKy, a OTTy/a BBIBOJUTCS Hapyxky. [InomoButocTh HeBbicOKas — 1-20 s B
KJagke. XOTsS HEKOTOPBIE BHIBI 32 CE30H Pa3MHOKEHHS OTKJIAIBIBAIOT 3HA-
YUTETHFHO OOJIBIIE SIUI, TaK KaK JeTaloT HECKOJBKO KIaJoK (BOPOOBH, CH-
Hutpl). [Ipn HenmpephIBHOW SMIIEKIanKe IPOMEXYTOK MEXIY CHECCHHEM
SIAI] MOXKET Konebatbess oT | 1o 3 cyTok, mpudeM OONBIIYIO YacTh TOTO
BpPEMEHH 3aHUMaeT 00pa30BaHUE CKOPITYIIBL.

Jis pa3BuTHA Sifa NTHI HeOOXOIMMa TeMIlepaTypa, CpaBHUMAs C TeM-
nepatypoi tena camoil ntuubl. [IoaToMy NTUIBI HACKKMBAIOT sillla, KOH-
TaKTUPYsI C HUMU CIEIHAILHO OTOJISIOIIMMUCS y9aCTKaMH TeJla — HacelIKO-
BBIMU MATHaMU. He HacMXKUBAIOT siiflla JHIIb COPHBIE KYpPBI, HCIONb3YIO-
[IMe BHENIHHE WCTOYHUKU TeIia, W THE3NIOBble Mapasuthl. Sifia mTuig
(kpoMe SIMII COPHBIX Kyp) HYXAAIOTCS HE TOJBKO B TOJJICPKAHUHM OMNTH-
MAaJBHOW TEMIIEPATYphl, HO H B CHCTEMaTHYECKOM IIEPEBOPaYNBAHUH, UYTO U
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OCyIIEeCTBIIACTCA HaceaKon. [TpoaomKUTEIbHOCTh HHKYOAIMH KOJIeOIeTCst
y pa3Hbix BuaoB oT 10 go 60 cyrok. Hezamonro 10 BBUTYIUIEHUS! NTEHIIBI
MEPEeXOAT Ha JICTOYHOE JIbIXaHHE.

Oxonocun nmuy. OcHOBHAs (popMa NepeBHKEHNs OOJIBIINHCTBA ITHUIL —
nosiet. [IpucnocoOnaeHre K MoJIeTy BBI3BAJIO PsIJl OMHMCAHHBIX BBIIE MOP(hO-
JIOTHYCCKUX U (DU3UOJOTHUYCCKUX U3MCHCHUM, a TakKe HAJOKIIO OTICYa-
TOK Ha BCE BHUJIBI UX JKU3HEACIATEIBHOCTU. biarogaps cnocoOOHOCTH K TOJIe-
Ty OTHIBI 00JIaJaf0T OTPOMHBIME BO3MOKHOCTSMH JUTS TAJCKIX MUTPAIHA
W pacceleHHs: UMEHHO TIOJIET TO3BOJIMJI MM 3aCelITh BCE OKCAaHWIECKHE
OCTpOBa, HEPEAKO JIeXKAIIUe B COTHSIX KIJIOMETPOB OT MaTepuka. [lomer
MIOMOTaeT NMTUIlaM n30eraTh BparoB. MHOTHE NTHIBI BO BpeMs IIOJIETa JI0-
OBIBAIOT NMHUIIY B BO3IyXE WM BEICMaTPUBAIOT €€ Ha 3eMJIe.

Xapakrtep moJieTa pa3HBIX BHIOB ITHII JaJeKO HE OJUHAKOB, OH BCerna
HAXOJUTCS B COOTBETCTBUHU C UX 00pa3oM >XU3HU. Pa3inuaroT JBa OCHOB-
HBIX BHJIA TI0JIETa MTHUI[ — MAPEHHe U Malnynuii moner. [laperremM Ha3biBa-
eTCsI MOJIST NTHIBI HA 00Jee WM MEHEe HEMOJIBMKHBIX, PACIpPOCTEPThIX
KPBUIbSIX, MPU 3TOM NTHIA MOCTEHCHHO CHIDKaeTcs. Ho vacto mapsiias
NTHIIA MOXKET COXPAHITh HAOPaHHYIO HaJ 3eMJICH BBICOTY WIH Ja)Ke TOJ-
HUMATHCS BBEPX, UCTIONB3YS BOCXOIAIINE MMOTOKU Bo3ayxa. [Ipu mamryrem
MoJIeTe MTHIA aKTUBHO B3MAaXHMBAET KPBUIBIMH. Y MHOTHX ITHI[ TaKas aK-
THBHas (hopMa IoJieTa Yepemyercs ¢ mapeHneM. BopoHa Ipu CIIOKOHHOM
MaIIyLIEM MOJIETE JIesIaeT B cpeaHeM 2,9, a yaiika — 2,2 B3Maxa B | cekyHay.
MakcumanbHO BO3MOXKHAsT CKOPOCTh TIOJIETa JIACTOYKH 28 M/C, TiyXaps —
16 m/c, mebens — 14 m/c. HekoTopble NTUIBI MOTYT JIETETh 0€3 OCTaHOBKH
ISl OT/ABIXa Oojyiee 3 ThIC. KM. BBICOKOE pas3BUTHE ONMOPHO-IBHUraTeIbHON
CHCTEMbI HAaXOAUT CBOE OTPAKCHHE B TOM, YTO ITHUI[BI — CAMBIC OBICTPHIC U3
BCEX JKMBOTHBIX. AOCONIOTHBII pekopa ckopoctd — 300 km/4 — npuHaaie-
KUT Carcany.

3a/iHMe KOHEYHOCTH XOPOIIO aaNTHPOBAHBI K OBICTPON HA3EMHOU JIO-
KOMOIIMH ¥ OOBIYHO MMEIOT YETHIPE MaJiblla, U3 KOTOPHIX MEPBBIA HAIPaB-
neH Hazan. OH MOXET CHIBbHO YMEHBIIAThCS (TyceoOpa3nble). Jlanku cTpu-
JKeH, aJanTUpOBaHHBIC K ICTUITHHIO 32 HEPOBHOCTH, a HE K CXBATHIBAHUIO
BETOK, HMCIOT YeThIpe KOPOTKUX IMajblia, HAIpaBJICHHBIX Brepen. Bee de-
THIpE TMaJbl[a HANPABJICHBI BIIEPE] W COCIUHCHBI TUIABATCILHON IEPETOH-
KOH y BECIIOHOTHX. Y TOIYTaeB U JATIOB JIBa Majblia HANPABJICHEI BICPE,
nBa — Hazaj. Kak mpucnoco0OiieHre K Oery 4uciio najablieB YMEHBIIACTCS JI0
TpeX y HaHIy U Ka3yapoB U Jake J0 ABYX — YV apprUKaHCKUX CTPayCOB.

JIst ITHIT XapaKTepHO OTPOMHOE YHCIO BPOXKICHHBIX MMOBEICHUECKHUX
aKTOB Ha BCE CIIy4aH JKHU3HH, a CIIOCOOHOCTh K OOYYECHHUIO UTPAET B JKU3HU
OOJBIIMHCTBA MTHUI] MEHBIIYIO POJIb, YeM y MiIeKonuTatommx. Oouranue B
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OJIHMX M T€X XK€ YCIOBHAX HEPEAKO MPUBOAUT K PA3BUTHIO Y NTHI[ Pa3HOTO
MPOUCXOXKAECHUS U CHCTEMATUYECKOTO IMOJOXKEHUS CXOIHBIX INPH3HAKOB,
OTPaXAIOMINX NPUCTIOCOOICHHS K JTaHHBIM YCIIOBHSIM CYIIIECTBOBAHMS.

0030p 3K0J0rHYeCKUX TPy NTHI

Jpesecnvle nmuysbl NPOBOAAT OOJNBLIYIO YACTh JKU3HH Ha JIEPEBBSIX H
KycTax. KopMsTcs mpenMyInecTBeHHO Ha AepeBbsX, KyCTapHUKAX U IPYTHX
pacTeHHsIX. 31ech M He3ATCs. [InTaroTes pasMyHbEIMI HACEKOMBIMH, SITO-
JaMH, IJIOJAaMH, CEMEHaMH, HEKTapoM M JAPYTrHMMH BHAaMH KopMoB. Kiros
00bI9HO HeOOMBIION. JIJIs1 THX NTHI, CPEAN KOTOPHIX MPEoOIagaloT Me-
KUE U CPEeIHHE 10 pa3MepaM, XapaKTepHO CTPOHHOE, BEITSHYTOE, CKATOE C
OOKOB TeJIO, CpeHEH [UTMHBI [Iesi, JOBOJIFHO KOPOTKHE TOHKHE HOTH, Iajlb-
LIl KOTOPBIX HE CBSI3aHbI NEPENOHKON M HECYT OCcTpble KorTh. M3 uethipex
naablleB OOBIYHO TPU HAIPABJICHBI BIIEPE/, a OJMH — HA3a/l; pPeXke HapyX-
HBII MaJier] MoXeT ObITh 0OpallleH Brepesa W Ha3aJl WM JBa Najbla MOTYT
OBbITh HaIpaBJICHBI BIIEPE, a JBa — Ha3aJ. 3a/JHUW Majel XOpOIIO Pa3BHT,
TaK Kak OH MO3BOJISIET 0O0XBaThIBaTh BETBH. KpbUIbs HE OUSHb JIMHHBIC.
OmnepeHue JOBOJBHO PBIXJIOE, Y OOJBLIIMHCTBA BUJIOB CO CJIa0Opa3BHTHIM
MyXoM. Y HEKOTOPBIX MTHII 3TOH TPYIIBI (IATElN, MHITyXa) XBOCT 00pa3o-
BaH U3 YIPYTUX JKECTKHX NEPhEB, CITYKAIINX OHOPOU NpPH MEpeABHKCHUH
[0 CTBOJIAM JEPeBbEB. XapaKTepHbIC NPENCTABHTEIN JAHHON TI'PYIIIBI —
OOJBIITMHCTBO TIEBYNX, BOPOOBMHBIX, KYKYIIKH, IATIBI U Ap. (puc. 91).

a 6

Puc. 91. OObIKHOBEHHBII conoBeli (a) U GOJBLION MecTpHlii asTen (6)
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Haszemnvle nmuysl nepxaTcs MPEUMYIIECTBEHHO HA 3€MJIE M NEPE/IBU-
raloTcsl TJIaBHBIM 00pa3oM OeroM miu miaroMm. Kpeuibs yaiie KOpoTKHe W
LIMPOKKE, MHOTJIa B TOW MJIM MHOW CTENeHH peAylHpoBaHHbIE. Takue nTu-
16l OOBIYHO IIOXME JIETYHBI, MOJIET IIPOUCXOAUT Oe3 mapeHus. 3aTo HOTH
MOIIHBIE, C TYNBIMHA KOTTSIMH, MPUCIIOCOOIEHHBIMH K XOX/IEHHIO M KOIa-
HUIO, ¢ KOPOTKUMH TOJICTHIMU MAJIbI[AMH, M3 KOTOPBIX 3aJHUH MaJl WJIH OT-
cyrcTByeT (y a(pHKaHCKOro cTpayca IO JABa Hajblila HAa KaKAOH HOre).
KitroB 00619HO KOPOTKHii, MOIIHEIH. OTIEpeHne PHIXIIOE, C IIOXO Pa3BUTHIM
ITyXOM, TEJIO0 CXaTo ¢ OOKOB, HOTM OTOJABHHYTHI Ha3aix. TyloBuime HX
0OBIYTHO MacCHBHOE, IUIOTHOE M Immpokoe. K 3Toit rpymnme nrui oTHOCSTCS
CTpaycHl, IPOQBI, CTPEETH, OOIBIIMHCTBO KYPHHBIX  Ap. (puc. 92).

a 6

Puc. 92. Appukanckuii crpayc (a) u crenHas apoda (6)

Booonnasaiowue nmuybr — uteau BomoeMoB. XOpoOLIO ILIABAIOT, a
MHOTHE TaK)Xe M HBIPSIOT, MakCHMMalibHas riryomHa nocturaer 50-60 M.
Teno oObIUHO YIUIOIIEHHOE, OCOOEHHO €ro HuKHsiA cropoHa. llles, xak
NpaBWIIO, ANMHHAs. HOrM OTOABHHYTHI AajeKo Ha3al, OTYEero MoXojaKa pac-
KauyMBaloOIasics, NITUIA IPU 3TOM JICPXKUT TEJIO HAKJIOHHO WJIM IIOYTH Bep-
THKAJIBbHO. TpH WM 4eThIpe Majblia HOT' CBSI3aHBI IUIABATEIILHON IIEPeIIoH-
KO FJTM OTOPOYCHBI 110 OOKaM KOXKHCTHIMH JIOMACTAMU (TIOTaHKH, JIBICYXH),
YTO YBEJINYUBACT 3arpe0alollylo NOBEPXHOCTh Jiall. XBOCT KOpPOTKuUid. Ore-
peHre 0YeHb IIIOTHOE (0COOCHHO Ha OpIoXe) ¢ rycThIM ITyxoM. KomunkoBas
KeJle3a MOYTH Y BCeX BHIOB ATOH IPYIIIBI CHIIBHO Pa3BUTa, YTO obecned-
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BacT OOMIIBHOE XHUPOBOE MOKPBITHE ONepeHus. JleTaroT OBICTPO U C YaCThI-
MU B3MaxaMH KpbUIbeB. K 3Toil sKonormueckoil rpymnmne OTHOCSTCS YTKH,
T'YCH, MEJIMKaHbI, Tarapbl, HOraHKH, YACTUKH, TUHIBUHBI.

Oxonosoonvie nmuysl OUOIOTMYECKH CBsI3aHbl ¢ BogoemMaMu. OHH XO-
POLIO IUIABAIOT, HO OOBIYHO HE HBIPSIIOT, OOUTAIOT Ha 0OJIOTAX, CHIPBIX JIy-
rax, Ho0epexXbsx BOJOEMOB. DTH IITHII Yallle BCEro OpOJST MO MEIKOBO-
JIbI0 WJIM IO TOTIKOH chIpoil mouse. Teno nerkoe, crpoitnoe. llles oGbr4HO
JuinHHAs, THOKas. ['osoBa HeOombIIast, y MOJABISIONIETO YHCIA BUIOB C
JUITMHHBIM TOHKHMM KJTFOBOM, WUIH KJIFOBOM, IIPHCIOCOOJICHHBIM K BBIXBAaThI-
BaHMIO OOBIYM M3 BOJBI; OH KPENKUH, YATMHEHHBIH, YacTO C KPIOYKOM Ha
KOHIIe. XBOCT KOPOTKUHN WK cpenHeil amuHbl. OnepeHne prIxiioe co ciado
Pa3sBUTBIM IyXOM. Y MHOTMX HOTH JUIMHHBIE, TOHKHE C YIMHEHHBIMH
naabllaMy, He CBSI3aHHBIMH IJIaBaTEIIbHOM NMEPENOHKOMN, COUWIEHEHUE 1IEBKU
U TOJICHU HE OIIepeHO, WHOT/ja MaJIbIbl COCMHEHBI IJ1aBaTeIIbHON MepPEeroH-
koil. KpbUibs ANMHHBIE, OCTpbIE, YNIPYTMe WIN LIMPOKUE. XapaKTepHbIE
NPEACTaBUTENHN — LAIUIH, alCThl, )KYPaBJIH, KYJIHKH, YaiKi, Kpadku, Oype-
BecTHUKH (puc. 93).

Puc. 93. Benblii auct (a) u Kynuk (6)

Jlematowue nmuysl TOYTH BECh JEHb OOBIYHO MPOBOJSAT B BO3AYXE, IIE
n 100bIBalOT muimy. Termo mx MyckynucToe, BeITsAHyToe. Lllest kopoTkas.
lonosa weGoxpmas. Ko 0ombIIoN MM KOPOTKHUM, IIUPOKO PACKPHIBATO-
muiics, 4ro oOJerdaeT XBaTaHHE HACEKOMBIX Ha JeTy. Kppuibs y3kwe,
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MOIIHBIE, YIIPYTHE, MPUCIOCOONICHHBIE K napeHuio. [loxer OBICTpHIiL, B oc-
HOBHOM IUIAHUPYIOUIMH ¥ MUKUPYIOMmunii. XBocT Hebomnbuoi. Horu cnadsre,
KOPOTKHE, ¢ LEMISIOIUMUCS MaibllaMy; WIN CHJIbHBIC XBaTaroImue (COKo-
ab1). OnepeHue IIOTHOE. XapaKTepHbIe MPEICTABUTENN TPYIIIBI — JIACTOY-
KU, CTPYKH, KO300H, OPJIbI, ICTPEOBI, ab0aTpOCkhI.

IITuusl pacmpocTpaHeHsl IO BceMy 3eMHOMY Iapy. HekoTopsle u3 HUX
HUMEIOT OTPOMHBIE apeaisl, Ipyrue — OUeHb He3HAUUTeIbHbIE.

Cpenu NTHIl MOXKHO BBIJCTIUTH TPH TPYIIIBI BUIOB, HMEIONINX Pa3iInd-
HBII XapakTep NpeObIBaHKS B TOW WJIM MHOW MecTHOCTH. IlepeneTHble, Ko-
TOpbIe BECHOI U OCEHBIO COBEPIIAIOT BEChbMa AAJICKUE NMEPEJIeThl, U Y HUX,
KaK TPaBUJIO, HMEETCS JIBa apeana — JICTHUH THe3M0BOW M 3UMHUI (auCTHI,
JacTo4KH, Tosryou, rycu). Hepenko 3t apeansl yaaneHsl IpyT OT Ipyra Ha
THICAYHM KUJIOMETpOB. Tak, Hampumep, MOJAPHAs Kpadka THE3AUTCS B ApK-
THKE, a 3UMYyeT B AHTapKTHKE, Jienast nepesieT 10 20 ThIC. KM B OJJUH KOHETI.
Kymuk-merons, rae3msamuiics B TyHApe CHOHMPH, JETUT B ABCTPAIHIO U
Hosyto 3enannuto. MHOTHE NTUIBI HAIIEH CTPaHBI HE COBEPIIAIOT JAATEKUX
CE30HHBIX MHTpAIMi, a OTKOYEBHIBAIOT Ha 3MMY JIMIIb HECKOJBKO FOJKHEE
obyacTn cBOEro rHe3foBaHus. TaknX NTHII HA3bIBAIOT KOUYIOIMNUMH. Y HHUX
apeaj 3UMOH CMEIIaeTCsl HECKOJBKO K IOTy (CHETHpPH, Y€YEeTKH, CBUPUCTE-
71, BOPOHBI). Tak, CHETMPH U CBUPHCTENH, THE3AAIINECS PEeUMYIIEeCTBEH-
HO B CEBEPHBIX 00JIACTAX eBpoIeicKoi yacTu Poccum, 3umMoil B Macce Ko-
YYIOT IO €€ IIeHTPaJIbHBIM paiioHaM. HakoHer, cpeay HalIux NTHUI] HEMajo
BHJIOB, KOTOPBIE BCIO KU3Hb MPOBOST B paiioHe, I'/le OHU BBIBEIHCH. Takmx
NTHI Ha3bIBAIOT ocelibiMH. ClieoBaTeNbHO, B TAaHHOM KOHKPETHOM pai-
OHE MOKHO Pa3IMYUTh HECKOJIBKO TPYII IITHIl: TOCTOSIHHO JKUBYIIHE (¥C-
THHHO — BOPOObH, JJOXKHO — BOPOHBI); THE3SIIHECS (COJIOBBH); 3UMYIOIIHE
(4e4eTKH) U TIPOJICTHEIE.

CrocoOHOCTh K TIOJIETYy TO3BOJISIET NTHIAM MHIPHPOBATh HA THICSYU
KHJIOMETPOB. MHOTHE NTHIIBI, THE3IAIINECS B palOHAX C yYMEPEHHBIM H
XOJIOAHBIM KJIMMAaTOM, OCEHBIO COBEPILIAIOT AAJEKHE NepeNeThl B CTPaHBI,
TJie 3MMBI HE CTOJIb CYpOBBI M OHH OOecIieueHbl KOPMOM; BECHOH OHU BO3-
BpaIalOTCd Ha MECTa CBOMX TrHe3J0BaHMN. Cpeau MHUTPUPYIOMIMX HTHIL
€CTb TaKHe, YTO MEepPEeMELIA0TCs MOCTENEHHO, U TaKue, 4TO COBEPIIAIOT
JanbHUe Oecriocasoynble nepenetsl. [locnenHue nepea Murpanueil Hakarn-
JMBAIOT OOJIBIINE 3aMachl KUpPa.

[Tyt mposiera 0OBIYHO TOBTOPSIFOT UCTOPHUYECKUN IyTh PacCeleHUs BU-
na. Tak, Hanpumep, 3eseHas IeHouUKa, rHe3/smasicss B MOCKOBCKOH obacty,
netut depe3 Bcio Cubups u o ansHemy Bocroky B MHmoxurait m ABctpa-
10, DTUM IIyTEM OHa KOT/Ia-TO paccenmiach. HekoTopble NTUIIEI, 0COOEHHO
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BOJIOIUIABAIOIINE, JIETAT IO ONPENCIICHHBIM IYTSM, NPEUMYILIECTBEHHO IO
JIOJTMHAM peK, HO OOJILIIMHCTBO JICTHT MHUPOKUM (GpoHTOM. OJHU TTHIIBI
COBEPILAIOT IepesieThl OOJIBIIMMHU CTasiMH, APYTHe — MaJbIMH TPYIIIaMH,
TpeTbu — nooanHouKe. CaMIbl BECHOM OOBIYHO MPHIIETAIOT PaHbILE CAMOK.
BricTpoTa mepeneToB odeHb pa3Has, ocoOeHHO BecHOMW. ['pad 3a jeHb mepe-
JBUraercst Ha 55 kM, auct — Ha 60 kM. [[peBecHas ciaBka, HE OCTaHABIUBA-
sich, 32 50 4acoB moseTa MOKPBIBAET PACCTOSIHUE OKOJIO 3 THIC. KM, JIETS OT
Maccauycerca no Ilyspro-Puko. Ilpu BeceHHUX nepeneTrax NTHULBI JETAT K
MeCTaM THE3JIOBaHWS TOpas3fo OBICTpee, YeM OCEHBI0 K MecTaM 3MMOBOK.
Hanpumep, xynuk-BepeTeHHUK, 3uMyronuii B HoBoit 3enannuu 1 Ha oCTpoBe
TacmaHnusi, IpoJenbIBaeT MyTh B 12 ThIC. KM OCEHbIO 3a 2—3 Mecsla, a Bec-
HOM — 3a 1 Mecs1I.

CpoKH epesieToB CBs3aHbl NPEXE BCEro C COCTOSHUEM KOPMOBOH 0a-
361. BecHOI1 paHbIlle BceX MOSBITIOTCS BCESAHBIC MITUITHI (Tpadu, CKBOPIIHI),
3aTe€M 3EpHOSIHbIE U APYTHUE PACTUTENBHOSIHBIE U MO3HEE BCETO YUCTO
HACEKOMOSITHbIE (CTPUXKH, JIACTOYKH), a OCEHbIO — HA00OPOT, IEPBBIMH
YJIETal0T HACEKOMOSIIHBIE.

Kak nTumbsl HaXoAaT MyTh K MECTaM CBOWX 3MMOBOK M 00paTHO Ha Me-
CTa 'HE3/I0BaHMS, €LIe MOJHOCThIO He BhIACHEHO. OOBIYHO, yJIETEB 32 ThICS-
YH KWJIOMETPOB Ha 3MMOBKY, IITHIIBI BO3BPAIIAIOTCSA HA CIEAYIOUIHHA roJl Ha
MECTO CBOETO BBIBOJA, MHOTHE JIETSAT HOUBIO, MHOTHE — YEPE3 MOPE, Y MHO-
THX MOJIOJBIE YJIETAIOT paHbIle WX MO3HEE, YeM CTapble, 0 HEM3BECTHO-
MYy UM IIYTH. 3}:[60]: HUMECIOT MCCTO YYBCTBO HaIIpaBJICHUA BO BPEMs MUTIPaA-
LMW U 9yBCTBO JOMa — XOMHMHI. IIpy nanbHHUX nepeneTax MTULBI UCTIONb-
3YIOT UHCTUHKTBI, CBA3aAHHBIC C ABJICHUECM 3€MHOT'O MarHeTu3sMa u ¢ OpucH-
tanuedt mo ConHIly W 3Be3/aM; Ha OJMMKHUX — BU3YaJIbHBIE U 3allaXOBbIE
MPU3HAKU 3HAKOMOIN MECTHOCTH.

B xu3HE mTHI OONBIITYIO POJNb UrpaeT GoTonepuoausM. Y OONBIINH-
CTBA NTHUI HACTYIIJICHUE (i)aB rog0BOTO PENPOAYKTUBHOT'O IUKJIA 3aBUCUT OT
CE30HHBIX M3MEHEHHMH JUIMHBI CBETOBOTO IHS, HO Y BHJOB, OOHMTAIOIIMX
BOJIM3M HKBaTOpa, UMEIOT 3HAUEHHE M ApYyrue (pakTopsl, Takue, HalpuMep,
KaK M3MCHCHHE COCTaBa KOpMa WM AOCTYHNHOCTH BOIBI. (DOTOI'IepI/IOlII/ISM
KOPPEKTHPYET U CPOKH IIOJIOBOTO CO3PEBAHMSI MOJIOJHSKA, KOJIEOIIONIIHEcs
0T 2 MecsILIeB y JIOMAIIIHETO Teperesna A0 9 JIeT y CTpaHCTBYIOIIEro ansoa-
TpOCa, a TAKKE CE30HHBIE ABJICHUS B )KU3HU NITUL — IMHBKU U MUTPALIHU.

KoMMmyHUKaMs NTHI] TOCTPOSHA TIABHBIM 00pa30M Ha HCTIONb30BaHUH
3peHusl M ciayXa. DTOM LeJM CIyXaT creluduyeckue mo3sl U MaHEBpHI,
ocobast OKpacka OIEepeHUs, MeHNe, TPEBOKHBIE KPUKA U T. M. Y MHOTHX
ITHUI] CaMIBI 00JIAAI0T CIIOCOOHOCTRIO K TIEHUIO, X TICHHWE BIUSIET Ha pas-
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BHTHE TOJIOBBIX IPOILIECCOB y CaMOK U CIY)XHUT NPEAYIPEKICHHEM APYTHM
0CcOo0sIM O TOM, 4TO JAHHBIA THE3/IOBOM Y4acTOK yke 3aHsAT. J{Jist GobIoro
KOJIMYECTBA IITHL XapaKTepeH IMOJOBOH TUMOpPGH3M, T. €. caMell Pe3KOo OT-
JMYaeTcsi OT CaMKH CBOMM OoJiee SPKHM OIEpEeHHEM, OCOOEHHO B CE30H
pa3sMHOKEHUs, HHOU (OpMOH Tepa, pasMepamMu U IPYTUMH MPH3HAKAMH.

CrapuBaHUIO y MTHI] MPEAMICCTBYIOT PA3IHYHbIC OPaYHbIC UTPhI — TOKO-
BaHUE TJIyXapew, TeTepeBoB, Ipod, Tsra BaJIbAIIHEIIOB, OyiessHIe OeKacoB HiIH
ZIpak{ CaMIIOB M3-3a CaMOK (OCOOCHHO Y TONWraMHBIX BHAOB). Ho mHOTIA
PO MEHSIIOTCS: TaK, y KyJMKa KpacHO300MKa CaMKH KpyIHEe CaMIOB, M
UMEHHO CaMKH YCTPaMBalOT HACTOSIIME MOOOMIIA 32 CaMIOB, KOTOPHIC H
HACIKUBAIOT stiia. TOKyeT TOT ImoJ1, KOTOPBIH HaxXoAWTCs B M30BITKe. M1HTE-
pEcHBIE UTPbl YCTpaWBaroT manamHuku ABctpannu u Hosoit ['Buren. OHu
COOPYXAIOT CJOXKHBIE MOCTPOHKM — MIanamu ¢ JABOPUKAMU-TUIOMIAKAMU
nepel] HUMH, YKPAIIaloT UX [IBETaMH, KaMEIIKaMA U JPYTUMH OJEeCTAIINMHA
1 TIPUBJICKAIONIIMHA BHUMaHUE TIPEIMETaAMH U TOKYIOT 371eCh.

VY OTAENbHBIX BUOB MNTHI 110 YHCICHHOCTH MOTYT Mpeo0iiafaTh CaMKu
(mpodel, MaBIMHBI) WM caMUbl (THHAMY, SKaHBI), HO Yallle COOTHOIICHUE
MIOJIOB TIPEMEPHO paBHOE. B3aMMOOTHOIICHHS MOJIOB MOTYT CKJIaIbIBATHCS
10 TUITy MOHOTaMHH, T. €. CaMKa CIIapuBaeTca ¢ OAHUM camiioM. IIpu stom
mapbl MOTYT 00Pa30BBIBATECS JHOO TONBKO Ha MEPUOJ pa3MHOXKEHHUS, JTHO0
Ha JUTHTEIFHBIA CPOK, BO3MOXHO Ha BCIO XKH3Hb (HEpa3Iy4HHKH, TYCH, Jie-
6enmu, opinsl). [ nTur B OGONBIION CTENEHH XapaKTepHAa MOHOTaMUS, U
HEPEeKO MHOTOJIETHSS.

[Ipu monuramMuu caMer] WIH caMKa CIapUBAIOTCS C HECKOJIBKUMHE MapT-
HEepaMH 3a IepHOJ pa3MHOXKEHHUA. Ecau camel] uMeeT rapeM U3 HECKOIbKHIX
caMok ((azaH) — 3TO MONMUTHUHUS; €CITM CaMKa CIIApUBAETCSl C HECKOJIbKIUMH
camIIaMu (IBETHOH OeKac) — 3TO MOJTHAHAPHSL.

Pa3sMHOXaIOTCST MTHIBL, OTKIANbIBAsI SHIIA, KOTOPHIE OOBIYHO HACIIKH-
HatoT. [ITeHIBI, KOTOPBIC MOSBISIFOTCS W3 SUI[ OMYIICHHBIMU, 3PSIYUMH U
CIOCOOHBIMU CAMOCTOSATEIEHO TEPEABUIATECS M CIICAOBATH 32 MaTephio,
YBOJSIICH MX OT THe31a (Kyphl, TYCH), Ha3bIBAIOTCS BBHIBOJKOBBIMU. [ITeH-
1bl, KOTOPBIE MOSIBIISIOTCS. HA CBET MOYTU WJIM COBCEM TOJIBIMH, CIETIBIMU U
OCTaroTCSl B OTJIMYME OT BBIBOJKOBBIX JUIMTENBHOE BpeMs B THE3JE, TAE MX
BBIKAPMJIMBAIOT POAUTENN (BOPOOBH, KaHAPCHKM), HA3BIBAIOTCS MTEHIIOBBI-
MHU. ECTh 1 IPOMEXKYTOUHBIN — TIOTYBBIBOJIKOBBIN THIT (COKOJIBI, COBBI).

[ITeHIBI BBIBOAKOBOTO THIIA YaCTO CIIOCOOHBI C POXKIACHHUS MUTATHCS Ca-
MOCTOSITEIIBHO U B ONPEAEICHHOI CTENeHH CIOCOOHBI K TEPMOPETYIISLIUH.
Slifiia BBIBOAKOBBIX NTHI[ MMEKOT TOpa3no 0Oojiee KPYIHBIH JKENTOK, IMO-
CKOJIBKY €r0 OCTaTOK COXPAHSETCS B OPIOIIHOI MOJIOCTH NMTEHIIAa KaK CTpa-
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X0BOH pe3eps muTaHus. [ITEHIIOB IHE3J0BOTO M IMOIYBBIBOJKOBOTO THIIOB
KOPMST POJIMTENH, 3aCOBBIBAsI KOPM B TJIOTKY (BOPOOBMHOOOpa3HbIE) WIIN
MIPEAOCTaBIISST BO3MOXKHOCTh CAMOCTOSATENIFHO CKIEBBIBATH KOPM U3 CBOETO
KJIFOBa (XUIHHUKH), C 3eMJIM (YalKn) WK ¢ THe3aa (LaIuii), KyAa OTPBITH-
BAeTCsl KOPM; HMHOTZA NTEHIBI JOCTAl0T KOPM M3 MHINEBOJA POAUTEICH
(Becnonorue). ['omyOM BBIKAPMIIMBAIOT NTEHIIOB OCOOBIM IHUTATENIBHBIM
CEKpEeTOM, KOTOPHIN BBIACISAIOT CTEHKH 300a (ITW4prM Moioukom). Ho
HE3aBHCUMO OT TOTO, KOPMST NTEHIIOB POJUTENN WM OHU MHUTAIOTCS CaMH,
nX KOpM Bcera Oojee HeXXeH M OoraT OeIkoM, 4eM IHIa B3POCIBIX MTHIL,
4TO 00CCIEeYNBACT UCKITIOYUTEIBHO OBICTPBIN POCT MOJIONHsAKA. Jaxe cTpa-
YC JOCTHTaeT OKOHYATEIBHBIX Pa3MEPOB 3a I'0J, @ MEJIKHE NTHIIBI — MEHbIIIE
yeM 3a Mecsal. CpokH NpeKpauieHUs] KOHTAKTOB NTEHLOB C POAUTEISIMU
paznuuHbl. O NTEHIAX COPHBIX Kyp HUKTO HE 3a00THUTCSA C MOMEHTA BBIIYII-
JICHUA; Y 6OJ'ILHII/IHCTBa BUIOB CBsA3b MOJIOJHAKA M B3POCJBIX UCUC3ACT B
9TOT K€ THE3JO0BOM CE30H, HO y TyCeH U JKypaBled COXpaHsIETCs 10 Clely-
fomero ce3ona. KpymHele NTUIBI THE3AATCS pa3 B TOJ M JIaXKe HE KaXKIIbIi
roa. MHorue Mmenkue BOPOOBMHOOOpa3HbIE AENAIOT ABE M TPH KIAIKH 32
CE30H, roJIy0H, y KOTOPBIX B KJIaJIKE JIMIIb 2 SHIa, — 10 MSATH KJIAJIOK.

OOBIYHO NTHIBI BBICH)KMBAIOT silla B THe3e. Jlake mpu COBMECTHOM
BOCITUTAHUY NTEHIOB (PYHKIMS HACKIKMBAHUS MOXKET OBITH 3aKpeIuieHa 3a
KaKHM-TO OJTHAM IIOJIOM, Yallle 3a CaMKOH. JIMIIb caMIlbl HACH)KUBAIOT SIHIIA
OOBIYHO y TeX BHUJIOB, Y KOTOPBIX CaMKH BOOOIIE HE 3a00TATCS O NMTEHIAaxX
(sIxaHbI, MIaBYHYUKH, Ka3yapsl). ' He31a cily’kaT BMECTIUIMINEM B YKPBITH-
€M AUl U ITCHIIOB 1 MHOT'1a CHOCO6CTByIOT UX TCIIJIOU30JIAIINU. He CTpOAT
THE3Jl He TOJBKO THE3JJ0BbIC Mapa3uThl (HEKOTOPhIC U3 KYKYIIEK, BOPOOBH-
HOOOpa3HBIX), HO U BUIBI, HCIIOIB3YIOMIKE UyKHE THe31a (COKOJIBI), TOTO-
BbIC YKPBITHA (COBBI) MIIM OTKJIQABIBAIOIINE SiIIa HETIOCPEICTBEHHO Ha Cy0-
crpar (ko3oq0m). Jlaxke y MOHOTaMHBIX BHOB THE3JI0 MOTYT CTPOMTH Kak
o0a mapTHepa, Tak M KaKOH-TO oJuH. TeXHOJIOTHs MOCTPOWKM THE3X HC-
KIIFOUUTENNBEHO pa3HooOpa3Ha M HauOOJbIIeH CIIOKHOCTH JIOCTUTaeT y BOPO-
ObMHOOOPA3HBIX.

I'He310 — 3TO W 4YyTh 3aMeTHas SIMKa, BBUIOKCHHAs] TPAaBOW M IIyXOM,
MHOTJa 3TO HAaCTWJI HA JIEPEBE M3 BETBEH, yamieoOpa3HOE COOpYKEHUE U3
BETOYEK, TPaBbl M APYI'MX MaTepualoB, a TAaKXe 3TO AyIja Wid Hopsl He-
KOTOPBIE NTHIIBI (JTACTOYKHM) JIEISAT THE3/1a U3 TIIMHBI, CMEIIIAHHOM CO CIFOHOM,
a CTPIKM CaJlaHTaHbl JIENAlOT ChEIOOHBIE THE3[a M3 CBOEH CIIIOHBI — «JIa-
CTOYKMHBI THe3/1a». OUeHb MHTEPECHBI THE3/Ia PEMU30B, CIICIaHHBIE U3 pac-
TUTEJIBHBIX BOJIOKOH M ITyXa TOMOJIS, MJIM THE3/1a TIOPTHUX-CJIABOK, CIIUTHIE
PACTHTENBHBIMI BOJIOKHAMH U3 HECKOJIBKMX JHCThEB. MIHOTAA MTHIBI CTpO-
ST OPOMHBIE KOJIOHHAJIbHBIE THE3/1a (TKaYlKH).
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MHOTHUM TITUIIAM CBOWCTBEH KOJOHHAIBHBIA 00pa3 ku3Hu. Tak, Ha ce-
Bepe, Ha MPUOPEKHBIX CKAJaX, THICSYaMU THE3ATCS Kaipbl, YUCTUKH, Yai-
KA U Jpyrue OKeaHWYeCKHe MTHIBI, 00pa3ys Leible NTHYBH TOPOIKH-
6azapbl. KosoHManbHO THE3/SATCS M MHOTHE JIPYTHE NTHIBI, IPH 3TOM KO-
JIOHUHM 4YacTo OBIBAIOT CMELIAHHBIMHM, KaK Ha NTHYBUX Oa3apax, Korjua BMe-
CTE THE3/ATCS Pa3IMYHbIe BUIBI NTHLL.

[To xapakrepy MUTaHHS NTHL HOAPA3IEIIAIOT HA TONU(AroB, WIN BCes-
HbIX (MaiHbBI, BOPOHBI), U CTEHO(AroB, MUTAIOIIUXCS OTHOPOJHBIMH KOP-
MaMH (KOJHOpH, CTPIDKH, KJIECTHI). BOJIBIIMHCTBO NITHI] OTHOCATCS K TIPO-
MEXYTOYHOW Tpynme. IITHIsI, KOTOpBIE MUTAIOTCS KOPMaMH JKMBOTHOTO
MPONUCXOKACHHSA, OTHOCATCA K 300(aram. Cpeam HHX MOXHO BBIICIHTH
9HTOMO(DAaroB (NTHUI], MTUTAIOIIUXCS TIABHBIM 00pa3oM HACEKOMBIMH), HX-
THo(aroB (MUTArOIUXCA PBIOOI), MHO(AroB (MUTAIOIIUXCA TPBHIZYHAMH),
opHHTO(hAroB (IMUTAIOIIMXCS NTULAMH), MaJIako(haroB (MUTAIOMIMXCS MOJI-
JIIOCKaMH), TepreTodaroB (MHUTAOUIMXCS IPECMBIKAIOIMMUCS), KOIIPO-
(baroB (IIOMET KUTOB MOEAAIOT HEKOTOPbIE YalKu, Kadypku) u ap. [Ituipl,
KOTOpBIE THTAIOTCSl PACTUTEIbHBIMU KOPMaMH, OTHOCSTCS K (huTodaram.
HekoTopble NTHIBI OTHOCSATCSI K 3€PHOSIHBIM (B MEPUOA BBIKAPMIIUBAHUS
NTEHIOB 3TH NTHUIIBI YaCTO CTAHOBSATCS HACEKOMOSITHBIMH), TII0AO0SITOJ0S/1-
HBIM (JyOOHOC, ToTyTaii), Ipyrie MUTAIOTCSI BETCTaTHBHBIMH YacTsAMH pac-
TeHUH (TycH, Te0eu, TPICYXH) MITH HA3IINMH PACTCHUAMH (KPSKBHI).

VY pacTHTENBHOSIIHBIX INTHIl MYCKYJIBHBIH JKEIyHIOK HMEET MOIIHBIC
CTEHKH U TOJICTYIO KYTHKYIy, B HEM C IIOMOIIbIO TaCTPOJINTOB IPOUCXOIUT
n3MenbueHne Kopma. JIMIp momyran CiocoOHbBI U3MeNbYaTh KOPM KIIFOBOM
CTOJIb )K€ TIOJIHOLEHHO, KaK MJICKOITUTAIOIINE C MOMOLIbI0 3y00oB. IITHIH,
MOTPEONSIONINEe MaJONUTATEIbHBI PAaCTUTENbHBIH KOpM (TyCH, CTpaycChl,
TeTEepEeBUHBIE), O0JATAIOT CUMOMOTHYECKUMH KHIIEUYHBIMH OaKTEepUsIMH,
PacUICTUISIOIMMHE KJIETYaTKy U BbIPa0ATHIBAIOIIMMH HE3aMEHUMbIE aMUHO-
kucyotsl. Cpesid NMTHIL HET BUIOB, CIIEIMATN3UPOBAHHBIX K TOTPEOICHHIO,
HarpHUMep, MEPTBBIX PACTUTEIIbHBIX TKAaHEH.

[TTrmel, criocoOHBIE MOTIIONIATE OONBIIOE KOJIMYECTBO KOPMA 33 OIHMH
pa3 (IHEBHBIC XWIMHUKU W 3CPHOSIHBIC), 00TaMal0T OOIBIIAM 3000M, CITy-
KaIIM JUIsl IETIOHUPOBAHUS KOPMa, MJIM UMEIOT CHIIBHO PACTSIKUMBIN XKe-
JyOK (COBBI, TAILIH).

[TTrs! cHTbHO pa3iIMYaroTCs Mo MecTy 1oObIBaHMs KopMa. Hampumep,
CKBOpELl KOPMUTCS Ha 3eMJle, AATJIBl M NUIIYXH — Ha CTBOJIAX JCPEBHEB,
MOTIOJI3HN U CHHUIIBI — Ha CTBOJIAX M BETBSIX, BOPOObU — Ha 3eMJIE M BETBSIX
(Korga BBIKAPMIIMBAIOT NTEHIOB). MyXOJOBKH, JIACTOUKH, CTPIIKH JIOBST
JIETAIOIIMX HACEKOMBIX B BO3JyX€, TPSICOTY3KH — Ha 3€MJIE, 3 TOPUXBOCTKH
OXOTSITCS TIOBCIOY.
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Xo3zsilicTBeHHOE 3HaYeHHe NTHL. [ITHIEl MMEOT GosbIoe 3HaUCHHE
JUIA XO35IICTBEHHOM NEATEIBHOCTH YENIOBEKa. bosbnas 4acTh UX MPUHOCHUT
HECOMHEHHYIO MO0Jb3y. IITHIIEBOACTBO OTHOCHTCS K YHCIYy Ba)KHEHIIMX
oTpacieil )XMBOTHOBOJICTBA Hamlel ctpaHbl. OHO JlaeT 00JIbIIOE KOJIUIECTBO
LEHHOTO Msica, AWI, Tepa, IyXa W APYTuX BHIOB IPOTYKTOB M HPOMBIII-
JICHHOTO CHIpbsi. B HaubonblieM KoaudyecTBe pa3BoAsT Kyp. bonbinoe 3Ha-
YeHHe UMeeT pa3BeJeHUE YTOK M ryceil. PazBomsr takxke ronyodeii, nepene-
JIOB, HHJIEEK, [IECAPOK, (ha3aHOB, CTPAYCOB.

B Bonbepax, 3aroHax, BOJ0OEMax COAEPKAT KPYMHbIE BUIBI JEKOPATUB-
HBIX NTHIL (ha3aHOB (30JI0TOM, aMa3HBIN), MABIUHOB, YTOK (MaHIapUHKa,
KapoJMHKa), Jlebeneil (IIMimyH, YepHblid) U Ap. B kauecTBe NEeKOpaTHBHBIX
ITHI] COJIEPKAT B KIETKAX MHOTHE BU/BI MOIMYraeB (BOJHHUCTHIH, PO3EILIH,
HEepa3IyYHUKH, KaKaay), TKAUUKOB (aMaJMHBI, aCTPMIIBIBI, MyHUH), MEJIKHE
BHIBI TONYOeH (CMerommasicsi, OpHMILIHaHTOBAs TOPIHIEI), OOJIBITUHCTBO U3
KOTOPBIX YCIICIIHO pa3MHOXAeTcs B HEBOJE. 300KyIbTypa KOMHATHO-
JIEKOPATUBHBIX NTHUI] HACUUTHIBaeT okono 100 BUIOB BOPOOBMHOOOPA3HBIX
13 Pa3HBIX CEMEHCTB, PETYISIPHO pa3MHOXKAIOMUXCS B HeBose. Cpeny HUX
€CThb M TIOJIHOCTBIO OJIOMAITHEHHbIC BUIBI (KaHapeiKa, sIOHCKas aMainHa).

TexHosorus colepkaHus U Pa3BEICHUS 3TUX BUJIOB ITHUI KIMEET MHOTO
00I1Iero ¢ TEXHOJIOTHEH COAEpIKaHUs U Pa3BEJCHHUS CEIbCKOX03IHCTBEHHbIX
BUJIOB TyceoOpa3HbIX, KypooOpasHbIX, romybeoOpasHbiXx. B Hacrosmiee
BpeMsi ©KEroJIHO B MUpE pa3BOJIT Ha JuyedepMax U BBITYCKAIOT B OXOT-
HUYBK yroaes Oonee 70 MiH (a3aHOB, 4 MIIH CEpBIX KypOIaToOK, 2 MIH
KEKJIMKOB 1 KPACHBIX KYPOIIATOK, 4,5 MIIH YTOK Pa3HBIX OPOJI.

MHorue quKHue NTUIBI CIYKaT BaXKHBIM 00BEKTOM KaK CIIOPTHBHOM, TakK
U TPOMBICTIOBOI 0XOThI. Kak OOBEKTHI OXOTHI MPEICTABIAIOT MHTEPEC HE
CIIMIIKOM MEJKHE MHOTOYHMCIICHHBIE NTHUIBI, MICO KOTOPHIX 00JamaeT Xo-
POIIMMH BKYCOBBIMH KaueCTBaMH, U UMEIOIINE OOJIBIION PEerpoyKTUBHBIH
noteHnman. Haunbonpmiee 3Ha4eHHE U1 OXOTHHYBETO XO3SIHCTBA MMEIOT
TIIyXapH, TeTepeBa, psiOuMKH, KyponaTKH, YTKH, T'yCH, Ka3apKu, pa3H000-
pasHble KyJIUKH U Ip.

B nmponuioM IUKHE NTHUILBI CIYKWIN TaK)Ke UCTOYHUKOM IIKYpOK (rara-
pBI, TIOTaHKU), NepbeB (paiickue NTHLBL, cTpayc), SAul (YUCTHKH, YalKn),
Kupa (NTeHLBI TPYOKOHOCHIX, ryaxapo). CoxpaHWCS M 1O HAacCTOSIIETO
BpeMeHHU cOOp IyXa U3 THE37 OOBIKHOBEHHOH raru. Hexoropsie BHIBI HC-
MOJIB3YIOTCS KaK JIOBUHE XKHUBOTHBIE — COKOJIBI, Opibl. K nTunam, ucromb3y-
€MBIM JJIS CBSI3U, OTHOCSITCSI TIOYTOBBIE TIOPO/IbI JIOMAITHUX IOTyOeH.

B cenbckoM X034HCTBE MCIOJNB3YIOT W MPOTYKTHI JKH3HEAECATEILHOCTH
OTHL. 37eCh BaXXHA POJb KOJOHHWANBHBIX PBIOOSIIHBIX, TAK HA3BIBAEMbIX
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TyaHOTIPOU3BOISIINX (TTOMET — T'yaHO, SBJSETCS NEHHEHIITNM yIoOpeHUEM )
MOPCKHX IITHII, OCYIIECTBIISIONIUX MEPEHOC OOJBLINX KOJIWYECTB a30Ta U3
Mops Ha cymry. Kak mpousBoauTenu ryaHo B MHUpE UMEIOT 3Hau€HHE B
NIEpBYIO OuYepe/b IEJIUKaHbl, OJIyIIbl ¥ OaKiIaHbl, THE3/AsIIKecs y nodepe-
xbs FOxnolt Adpukn u FOxHOM AMepuky.

IITHIBI IPUHOCAT CEIbCKOMY XO3SHCTBY, HAIllUM cajiaM, MOJIM, JecaM,
U JIyTaM T0Nb3Y, OXpaHss OT HaCEKOMBIX-BPEIUTEIeH, MOJIIOCKOB U I'PhI-
3yHOB. M3BECTHO CBBIIIE 5 THIC. BHIOB HACEKOMBIX, KOTOPBIC SIBISIOTCS
BPEIUTEISIMA U C KOTOPBIMH HE00X0aMMO O0poThesi. O0uIre noTepu ypo-
JKasi OT BpeauTenei B cpeaneM cocrasisier okoio 20 % B rog. [ltuisl crmo-
COOHBI 3aMETHO COKpAIIaTh YUCICHHOCTD MONMYJISIUN BpeanTeeii, ocoOeH-
HO B CJIydae BHE3AITHOW MacCOBOW BCTIBIIIKH YHCICHHOCTH KaKOTO-TO BH/IA.

Jlns mpumepa, olHa CeMbsl JTACTOUKHM YHUYTOXKAET 70 | MITH HACEKOMBIX,
1 ceMbst CKBOPIIOB — 24 TBHIC. HACEKOMBIX M WX JIMYWHOK, | CHHUIIA Ta30pEBKa,
KOTOpasi MUTaeTCs TIIaBHBIM 00pa3oM SIHI[aMH HACEKOMEBIX, — 0,5 MIIH B TOJ,
1 xykymika noenaet B roj 270 TeIC. I'yCeHHII, coBa, kKaHIOK — 10 10-20 none-
BOK W MBIIeH B meHb. K 3TOMY ciexyer moOaBUTh, YTO MHOTHE JTHEBHBIC
TITHLBL, COBBI, KPYITHBIC YaHKHU U P APYTUX HCTPEOIAIOT OONBIIOE KOJIIYC-
CTBO CYCJIMKOB, KPBIC, MBIIIEH, ITOJICBOK, XOMIKOB U T. 1. [ITHIEI moenaroT
Maccy HAaceKOMBIX — Iapa3HTOB CEJbCKOXO3SIMCTBEHHBIX XMBOTHBIX. OHHU
YHHYTOXAOT MHOTHX IIEPCHOCYUKOB 3a00JICBaHUN YeIOBeKa (MyX, MOCKH-
TOB, KOMapoB U JIp.).

Jlaxke Te NTHITBI, KOTOPBIE BO B3POCIOM COCTOSIHUH IHUTAIOTCS] PACTUTENb-
HOH THIIIeH, BRIKAPMIIMBAIOT CBOUX MTEHIIOB OOBITHO HACCKOMBIMHU, YEPBIMHU,
CIM3HAMM, YeM TIPUHOCAT MOJIB3Y PACTEHHUEBOJACTBY. DTOMY CIIOCOOCTBYET U
BBICOKAsl YHUCIICHHOCTH IITHII AaXKe B Ha1eil 30He. Tak, B IMCTBEHHBIX JIECax U
B MApKOBBIX HACAKACHUSX C XOPOIIO Pa3BUTONW KPOHOW M OOraThIM TOA-
neckoM oburarot ot 1100 1o 2386 cemelHBIX map nTHil Ha | KMZ, B €JIbHUKAX
Menbine — oT 180 o 240, a B cyxoM cocHsike — oT 96 1o 145. Ha nomsix ¢
JKHBOIT M3ropozbio Ha 1 kM? obuTaror 112—168 map, Ha TaKHX Xke MOIsX 6e3
n3ropoau — aumb 40-96, a Ha TONAX ¢ TepesleckaMi U TPYIIaMH KycTap-
Huka — 110 400—442 nap.

Ho HexoTophle NTHIIBI MOTYT MPUHOCHUTH 3HAYUTENBHBIN yIIepo Xo03sii-
CTBEHHOH aedrenbHOocTH venoBeka. CTaliHble NTUIBI (YaWKM, CKBOPLBI)
HEpeNIKO CIy>KaT MPUUMHOMN aBapHil JleTaTeNbHbIX anmnapaToB. [ He3qoBaHMe
BPaHOBBIX Ha JHHUAX 3JIEKTpOIEepeaad IPUBOJUT K KOPOTKUM 3aMBIKaHH-
siM. B pbIOOBOTHBIX X035HICTBaX HAHOCAT yIIepO 4Yailku, MOeAaroNme Majb-
KOB W TEpeHOCSIIIe MHBAa3UOHHbIE 3a0oieBaHus pbl0. Bricokas moaBmxk-
HOCTh NTHIL JiesiaeT uX 3()(EeKTUBHBIMU MEpEeHOCUUKAaMU MH(QEKIUH, B TOM
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YHCIIe TaKUX, KOTOPHIMU OOJICIOT HE TONBKO NTHIBL. DTO 3a00JeBaHUs de-
JIOBEKa M CEJbCKOXO3SIMCTBEHHBIX )KUBOTHBIX, B Y4CTHOCTU OPHHUTO3, YyMa
U Ipyrue BUPYCHbIE HHPEKINH.

MHorue BBl pacTeHUi 3aBUCAT OT NTHUI, KaK OT PaclpoCTpaHUTEIeH
CeMsH, a HEKOTOPbIE — Kak oT onbluTeneii. Ho oTnenbHble (cTaliHbIC) BUIBI
NTHI B CHIIy CBOEH MOOWJIBHOCTH MOT'YT HaHOCHTh 3HAUMTEJIbHBIN yIiepO
moJIsiM, cajaM W BHHOTpamHukam. B TyHuce takoil ymep0 oneHMBaeTcs
exerogHo B 8—10 MiH HeMenkux Mapok. B Cpennelt A3uu B OTIENBHBIE
TOZBI CKBOPIIBI YHHUTOXAIOT 10 50 % uepHbIX U 25 % OenbIX COPTOB BHHO-
rpana. B Adpuke TpynuanoBbie 1 TKAUUKOBBIE MOTYT YHHUYTOXHUTH 10 70 %
n Oonee ypoxas 3€pPHOBBIX, CTAHOBSCh NPHUYMHOM rojioza A MECTHOTO
HaceneHus. C TaKMMH NTUIIAMH TPUXOTUTCS BECTH O0OpBOY.

KOHTpOJIbeIe BOIIPOCHI

. O01as xapaKTepUCTHKA Klacca NTHIIL.

. CucTeMaTuKa ITHIl.

. OCOOGEHHOCTH CTPOEHHS KOXKH U MYCKYJIaTyphl IITHII.

. CTpoeHue ckeneTa MTHUIIL.

. Mopdororus numeBapuTeIb-HON CHCTEMBI IITHII.

. OCOOGEHHOCTH CTPOEHUS BIXaTEIHLHOM CUCTEMBI TITHII.

. Mopdonorus KpoBEeHOCHOW CHCTEMBI ITHII.

. CTpoeHHe HEPBHOW CUCTEMBI U OPTAaHOB TYBCTB MITHII.

. Mopdonorus BEIIETUTETFHON 1 MTOJIOBOI CHCTEM ITHIL.
10. Ctpoenue siiia ¥ pa3BUTHE ITUIHL.

11. Cucremarnyeckuii 0030p Kiracca MTHIIL.

12. TlepeneTs! nTHIl. 3HAYESHUE TITULL B IPUPOJIC U )KU3HU YEIOBEKA.

O 003N L AW~

3.3.6. Kitacc Miiekonuraromue (Mammalia)
O0mas xapaKkTepUCTHKA

Mrnekonuraromue — Hanbonee BBICOKOOPTAaHU30BAaHHBIE MO3BOHOYHBIE
*KHUBOTHBIE. OO 3TOM CBHICTEIBCTBYIOT CIEAYIOIINEe 0COOEHHOCTH UX MOP-
¢domornu 1 pu3NONOTHH: 1) UCKITFOYUTEITFHO BRICOKOE PAa3BUTHE LIEHTPANIb-
HOW HEPBHOI CHCTEMBI W OPTaHOB YYBCTB; 2) COBEPIIECHHAS CHCTEMa Tep-
MOPETYIAINH, [TO3BOJIAIOIIAS MOICPKUBATh TEMIIEPATYPY TeNla Ha yIUBH-
TENBHO MOCTOSTHHOM ypoBHE 37-39 °C; 3) cnocoOHOCTH K YKHBOPOXKICHUIO
1 BbIKapMJIMBAHUIO [leTeHbIlIleﬁ MOJIOKOM, 4YTO CO31acT 6HaFOle/l§ITHLIe
ycCJa0BUA Ji BBDKUBAHUSA ITIOTOMCTBA.
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Bbicokas opraHusanusi MICKONUTAIOMNX W CIO0XKHAsI BBICIIAs HEPBHAS
JIESITENIbHOCTh 00ECHEUMIN MINPOKOE MX paclmpocTpaHeHue. B HacTosmee
BpeMsI Ha 3¢MHOM IIape HACUUTHIBAETCS OKOJO 4,6 ThIC. BUJOB MJIEKOIUTA-
ronmx. Ha Teppuropun benmapycu obutaror 80 BumoB, u3 Hux 20 BUIOB
3aHeceHsl B «KpacHyro kaury Pecniydmmku benapycey.

MiiekonHTaroImue XapakTepu3yoTest paaoM ocoOsix yept. VX Terno mo-
KPBITO BOJOCAMH, KOXKa Oorara »eje3aMH, B YaCTHOCTH CaJbHBIMH, IOTO-
BBIMH, a TAaKXK€ CHEIU(PUICCKAMH MIICYHBIMH. XOpOMIO pa3BHTa KOpa IO-
JyHIapuil roJoBHOro Mo3sra. Yepen cousieHSeTCsl ¢ MO3BOHOUYHUKOM JBYMs
MBIIEeNKaMu. B cpenHeM yxe HaxonasaTcsl TP CIyXOBble KOCTOUKH. JIokTe-
BOM CyCTaB HalpaBJieH Ha3aJl, a KOJEHHbIN — Briepea. BHyTpeHHss 0J0CTh
TeJla pasfesieHa Ha TPYAHYIO0 M OpIOMIHYI0 mojiocT nuadparmoil. Jlerkue
aNbBEOJIAPHOTO cTpoeHus. OT JIeBOro JKeIyA0uKa OTXOIUT JIeBas Jyra aop-
TBI, SPUTPOLUTHI Oe3bsiiepHbIe. 3yObl CUAAT B aybBeosax u AndhepeHIn-
POBaHBI Ha PE3Ibl, KIBIKK U KOPEHHbIE. XapaKTepHO HAJIW4YHE pTa C II0-
JABUXXHBIMH MACHUCTBIMU Fy6aMI/I. Kax IpaBUJIO, XKUBOPOAAIIUEC KUBOTHBIC,
HO MMEIOTCS TaKXKe SHIEKIa yIIne BUIbL.

CucreMaTnka

Hapcro XKXusotHele (Animalia).

[MoamapctBo MHorokerounsie (Metazoa).

Tun Xopaossie (Chordata).

[Moarum ITo3BoHouHEIE (Vertebrata).

Knacc Mnekonurarorue (Mammalia).

IMoaxnacc ITepsossepu (Prototheria).

Otpsin OgHonpoxonusie (Monotremata).

Busr: exuina acrpanuiickas (Tachyglossus aculeatus);
ytkonoc (Ornithorhynchus anatinus).

Ionxnacc Hacrosimue 3sepu (Theria).

Wndpaxnace Huzmme 3Bepu (Metatheria).

Otpsn Cymuateie (Marsupialia).

Bunmsl: keHrypy cepblii Oosbmioii (Macropus giganteus);
koaia (Phascolarctos cinereus).

WNudpaknacc [Tnanenrapusie, win Beicimue, 3sepu (Eulheria).

Otpsn Hacexomosinabie (Insectivora).

Bunsl: ex epomneiickuit (Erinaceus europaeus);
Kpot eBpornerickuii (Talpa europaeus).

Ortpsin Pyxokpsutsie (Chiroptera).
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Bunsr: Beuepuuna pebkas (Nyctalus noctula);
cknaguarory6 mupokoyxuii (Tadarida teniotis).

Otpsin [Ipumatst (Primates).

Bunsr: MapTeinika 3enenas (Cercopithecus sabaeus);
muMnan3e oopikHOBeHHBIN (Pongo troglodytes);
ropuia (Gorilla gorilla).

Ortpsin 3aitneodpasusie (Lagomorpha).

Bunpr: 3asm-6emsx (Lepus timidus);
kposmk eporneiickuii (Oryctolagus cimiculus).

Ortpsin ['pe3ynsr (Rodentia).

Bumsr: 606p (Castor fiber);

Kkpbica gepHas (Rattus rattus);
onzaarpa (Ondatra zibethicus).

Otpsia Xumunasie (Carnivora).

Buasr: Bosk (Canus lupus);
menBenn Oypoiit (Ursus arctos);
nes (Panthera leo);
turp (Panthera tigris).

Ortpsin Jlacronorue (Pinnipedia).

Buasr: kotuk Mmopckoii ceBepubiit (Callorhinus ursinus);
mopak (Odobenus rosmarus);

TIOJIEHb 00BIKHOBEeHHBIH (Phoca vitrulina).

Otpsin Kuroobpasusie (Cetacea).

Momotpsn Ycarsre kuthl (Mystacoceti).

Bunst: kut cunnii (Balaena musculus);

KUT rpersianackuii (Balaena mysticetus).

IMonmotpsin 3ybaTsie kuthl (Odontoceti).

Bunsr: kamanor (Physeter catodon);
adamuna (Tursiops truncatus);
kacatka (Orcinus orca).

Otpsin Xobotusie (Proboscidea).

Bupr: con appukanckuit (Loxodonta aricana);
cion unaniickuii (Elephas maximus).

Ortpsn Henapuokomnsitheie (Perissodactyla).

Bupr: Hocopor unuiickuit (Rhinoceros unicornis);
3eOpa ropaas (Equus zebra);
nomas gomarass (Equus caballus).

Otpsn Mo3zonenorue (Tylopoda).

Bunpr: BepOioa aeyrop6sriii (Camelus bactrianus);
Bepbiro1 ogroropObiid (Camelus dromedarius).
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Ortpsin [Maprokonsitasie (Artiodactyla).
IMomotpsia Hexsaunste (Nonruminantia).
Bubi: kabau qukwuii (Sus scrofa);

runnonortam (Hippopotamus amphibius).
IMomotpsix XKeaunste (Ruminantia).
Bunsr: noce (Alces alces);

xupad (Giraffa camelopardalis);

3y0p eBporieiickuii (Bison bonasus).

Mopdponozuueckuii 0630p. llpencraBUTeny MICKOMUTAIONNX PaCIpPO-
CTpaHEHBI TIOBCEMECTHO M OCBOMJIM Bce cpelbl oOuTanus. Pasmepsr u dop-
Ma Tejla MIICKOTIUTAIOIINX pa3HooOpa3Hbl. CaMblii MeNKHiA 3BepeK — Oelro-
3yOka-kpomka (orpsa Hacexomosnnble). [InuHa ero cocTaBisieT BCETO
JIMIIb OKOJIO 2 €M, Macca — MPUMEPHO 2,5 T, Tor/a KaKk CUHUH KUT JI0CTHIra-
eT 33 M B uyiuHy U Becut okosio 150 T (puc. 94). Teno MiIeKONUTAIOLINX
pas3feneHo Ha OTAENBI — TOJNOBY, IIEI0, TYJIOBHINE, XBOCT (MHOTJA OTCYT-
CTBYET), IEpEeIHHE U 33 JHUEC KOHEUHOCTH.

a 7]

Puc. 94. Benosybka-kpomuika () u cuauii Kut (6)

Jist nokposoe MIEKONHTAIOIINX OCOOCHHO XapaKTEPHO Pa3BHTHE BO-
70Cc, 00pa3yomuX y MOAABISFONIET0 OOJNBIIMHCTBA BHUAOB BOJIOCSIHOM ITO-
kpoB. Ilociennuii petoxpadseT TeI0 OT HOTEPH TEIUIa, yMEHBIIAET OTAa-
gy BJIaTH, CMTYaeT MEXaHWYECKHE BO3JCHCTBHSA, OOYCIOBIMBACT Ty WIH
HHYIO OKPAcKy 3Bepsl. BoiocsHON MOKPOB — BaKHENIIMI OpraH TEpMOpETY-
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TSR MIJICKOTIMTAIOIINX, OCOOCHHO CHIIBHO OH Pa3BUT y CEBEPHBIX KUBOT-
HBIX, Y KOTOPBIX €XeroaHo cMmeHsercs. OCeHbl0 3Bepb MEHSET peAKUud U
KOPOTKHIA, a MOTOMY OOJIaJaroIUil XOPOIIed TeIIONPOBOTHOCTBIO JICTHUN
BOJIOCSIHOWM TOKPOB Ha TYCTOHM u OoJiee IUIMHHBIA 3UMHHE, 00JanaroIiui
BBICOKUMU TETUIO3aLIUTHBIMU CBOMCTBaMH. BecHOM MpOMCXOAUT BECEHHSS
JIMHBKA, MPUBOASAIIA K CMEHE 3UMHEr0 BOJIOCSHOTO MOKPOBA Ha JIETHUH.
Hepenko 3uMHMIA U JETHUN BOJIOCSHBIE NMOKPOBBI OTJIMYAIOTCS U OKPACKOM:
Tak, HalpuUMep, 3SUMHHI BOJIOCSHOI TTOKPOB 3aifma-0Oersika OelbIi, a JIeTHuMi —
OypoBaTo-cephlil. Y TPOMYECKUX )KUBOTHBIX, TaK K€ KaK M y 4elloBeKa, CMe-
Ha BOJIOC TIPOUCXOINT ITOCTOSTHHO, 0€3 SIBHO BEIPayKEHHOW JIMHBKL.

1 IOKpOBOB MIIEKONHUTAIONINX TAaKXKE OYCHb XapaKTEpPHO HAIWYHE B
KO)Ke TPYOUJaTHIX MOTOBBIX M ANBBEOJISIPHBIX (TPO3AEBUIHBIX) CATBHBIX XKe-
ne3 (puc. 95). IlepBbie BBACISIOT MOT (M0 COCTaBY OJM3KUHN K MEPBUUHON
MOY€) W OXJIAXIAIOT TEJIO IPHU €To IeperpeBe, BTOPhIE — CaJbHBIN CEKpeT,
KOTOPBII CMa3bIBAaeT MOBEPXHOCTh KOXKH M BOJIOCHI, NPEIOXPAHSAS UX OT
Pa3IUYHBIX BO3JECHCTBUI cpeipl (HampuMmep, HAMOKaHMsI) W TpUjaBas UM
ANMAaCTHYHOCTh. ¥ MHOTHX MIJICKONMHUTAIOMINX UMCEIOTCS CIlIe Maxydue KeJe-
3Bl — BUJJOM3MEHEHHBIE [TOTOBBIC HIIN CabHBIC.

12 13 14

Puc. 95. CtpoeHne K01 MICKONUTAOMEr0: 1 — smuaepMuc; 2 — 1epMa;
3 — MOKOKHO-XKUPOBAst KJIETYaTKa; 4 — 11opa; 5 — HepBHOE OKOHYAHME;
6 — BoJIOC; 7 — MBIIIIIIA, TOJHUMAIOIIAS BOJIOC; 8 — KalMJULPHI;
9 — poroBoii cioit anunepmuca; 10 — xupossle 1oabky; 11 — moToBas xenesa;
12 — canbHas sxene3sa; 13 — BonmocsHoH GommmKy; 14 — KpOBEHOCHBIE COCYBI
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[TockoybKy 0OOHSTHUE y 3BEPEH XOPOIIO Pa3BUTO, ITH KEJIE3bI UTPAIOT
OOJBIIYIO POJIb B MEKBUIOBBIX W BHYTPUBHUOBEIX B3aUMOOTHOIIICHHAX.

Ho ocobeHHO XapaKTepHO Uil MJICKOMUTAMONINX HAIAYHE MIICUHBIX
(MOJIOYHBIX) KeJie3, BBIIEJISIONINX Y CAMOK BHICOKOIIMTATEIbHOE MOJIOKO —
MUy HOBOPOXKICHHBIX JeTeHbIMeH. Hanndare MileqHbIX jkene3 U BBIKapM-
JIMBaHUE JIETEHBIIIEH MOJIOKOM — BaXKHEWUIINE CUCTEMAaTHUYECKHE MPU3HAKHU
MJIEKOTIUTAIOIINX, OT KOTOPBIX OHU W TIOJYYWJIH CBOE Ha3BaHUE. MIleuHbIe
JKeJe3bl MPENCTABIIOT COOOH BHAOM3MEHEHHBIE MOTOBBIC JKEJe3bl Ooee
CIOKHOTO cTpoeHus. IIpoTOKM MIIEUHBIX *KeJle3 OTKPHIBAIOTCA Ha BEpIIMHE
WIN B yrIyOJIEHUH COCKa MOJIOYHOM jKene3bl. YMCIIO COCKOB MOJIOYHBIX
KeJle3 y MIIEKOIIMTAIOMINX CBSI3aHO C WX IUIOJIOBHUTOCTBIO M KOJEOIEeTCs OT
OHOW 1O necsATH map M fJaxke Oosee. OOBIYHO OHH PACIIONIOKEHBI B IIBA
psina Ha OpIOIITHOM cTOpOHE Tena (Ha Py, B axy), pexe mo Ookam Tena.

Koneunsle (anxaHTH majpleB MOYTH y BCEX MIIEKOMUTAIONINX HECYT PO-
TOBBIC 00pa30BaHHs — HOTTH, KOTTH, KOIBITA, KOTOPBIC SBIAIOTCS TPOU3-
BOJAHBIMU 3nuaepMuca. Hortu mpeacTaBiasioT coOoi MIIOCKYI0 M OTHOCH-
TEJIBHO TOHKYIO POTOBYIO IUIACTHHKY, PACIIONIOKEHHYIO Ha KOHIaX (alaHT
nanbieB. KOrTH UMEI0T TOJICTYIO BBIMYKIYIO M U30THYTYIO POTOBYIO IDIa-
CTHHKY, KOTOpasi BBIAAETCS BIEPER OCTPHIM BHICTYHOM. [lomymeuxu manb-
1[eB OOMbIINe M MATKHE. Y KOIBIT TOJICTasi POrOBasi INIACTHHKA OXBATHIBAET
KoHeI (haTaHTH MabIa.

Y MHOTHX MJEKONMHUTAIOUINX Pa3BUBAIOTCS pora, B 0Opa3oBaHUU KOTO-
PBIX y4YacTBYIOT HapyXHbBIC MOKPOBBI. OMHJIEPMalTbHOE IPOUCXOXKICHHE
HUMEIOT pora moyioporux. M3 apyrux mpou3BOIHBIX KOXKH CIEIyeT OTMETHTh
Yenryu (Ha XBOCTe Y KPBIC), UTJIbI, HIETHHY, POTOBOH KIIIOB U JIp.

Ckenem B3pOCIBIX MJICKOMUTAIOMNX 00pa30BaH KOCTHBIMH 3JIEMEHTAMHU
(puc. 96). Xopaa pa3BuTa TOJNBKO Ha PAHHUX CTAAHAX IMOPHOHATHHOTO
pa3ButHs. [103BOHOYHHK COCTOUT W3 MICWHOTO, IPYAHOTO, MOSICHAYHOTO,
KPECTIIOBOTO W XBOCTOBOTO OTAeNoB. [103BOHOYHNK 00pa3oBaH IMO3BOHKA-
MU C IUIOCKUMU COWJIEHSIOLIUMH MOBEPXHOCTAMH, MEXIY KOTOPBIMU pac-
MOJIOKEHBI XPAIIEBbIE MPOCIONKH — MEHUCKU. 1IIeliHbIX MO3BOHKOB BCerna
(XpoMe JIEHUBIICB U MIOTOHEH) ceMb. J[MMHa men 3aBUCUT HE OT YHCia IO-
3BOHKOB, @ OT UX pa3MepoB. [lepBblil MIEHHbBIN MO3BOHOK — aTJIaHT — UMEET
BUJI KOJIbIIa, BTOPOI — snmcTpodeii — HeceT OTPOCTOK, HAlpaBICHHBIH BIe-
pen; 3TOT OTPOCTOK BXOAMT B KOJBIIO aTiaHTa. Takoe COeqMHEHHE T03BOH-
KOB 00ecIieunBaeT IMOABHKHOCTH TOJIOBEI.

I'pynHBIX TO3BOHKOB 0OBIYHO 12-15, K HUM HpHUKpeIUIstoTcs pedpa,
Ooxpmas 9acTe KOTOPBIX HIDKHUMH XPSIIEBRIMA KOHIIAMH CpPacTaeTcsl ¢
TPyIUHOM, 00pa3ys TPyIHYIO KIETKY.
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TTOsICHIYHBIX TTO3BOHKOB OT IBYX 10 JAeBATH. OHH HECYT pyANMEHTap-
Hble pebpa, NpUpaACTaIoIIUe K MOMEPEYHbIM OTpOCTKaM. KpecTIoBBIX Mo-
3BOHKOB OOBIYHO TPH-YETHIPE; OHHM CPACTAIOTCA B €IUHYIO KPECTIIOBYIO
KOCTh, JiaBasi IPOYHYIO OCHOBY JUIS TPHKPEIUICHUs] KocTe# Tasza. Hucio
XBOCTOBBIX TO3BOHKOB pa3inuHO. Yepen MIICKOMHTAIOIIUX OTINYACTCS
00JBIINM 00BEMOM MO3TOBO# KOpOoOKH (puc. 96).
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Puc. 96. Cxener MIEKOMUTAIOIIET0: 1 — HIKHSS YEIIOCT; 2 — BEPXHSIS YEIIIOCTh;
3 — MO3roBO#i 0TZEN Yeperna; 4 — melHbIe O3BOHKH; 5 — Ipy/IHbIC II03BOHKY; 6 — pedpa;
7 — TOSICHUYHBIE TO3BOHKH; 8 — KPECTI[OBBIC TIO3BOHKH; 9 — XBOCTOBBIC MO3BOHKH;
10 — ta3oBas kocTbh; 11 — 6eapenHas kocTb; 12 — koctu roienu; 13 — croma; 14 — nonartka;
15 — mteueBast kocTh; 16 — npearuieyse; 17 — KUCTh

UYepen cowsieHSETCS C MO3BOHOYHHKOM JIBYMsI MBIIIETKaMu. HrnkHss
YemoCTh 00pa3oBaHa OJHOW 3yOHOW KOCTBIO, KOTOpasl MPHUYICHCHA K BH-
couHOH 00macTh yepemna. B cpemHeM yxe Tpu cowIeHEHHbIE KOCTOUKA (MO-
JIOTOYEK, HAKOBAIBHS, CTPEMsI), COCTUHSIONTNE OapabaHHYIO MEPEToHKY C
OBAJIBHBIM OKHOM.

KoHeyHOCTH y MIICKONHUTAIOMNX I[TUIAJIOr0 THMA, OOBIYHOTO IS
Ha3eMHBIX TIO3BOHOYHBIX. UHMCIIO MANBIEB HEPEOKO COKPAIIAeTCs, TIIaBHBIM
00pazoM y OICTpoOeraomux BUIOB (Y JOMIaAH J0 OIHOTO Ha KaXXIOW HOTe).
B cBsI3u ¢ yCKOpEHHEM JTBUKCHUS )KUBOTHOTO MCHSICTCS M XapaKTep OMOPHI
0 3eMIT0. Pa3nnyaroT MIIGKOTHUTAIONIMX CTOTIOXOASAIINX, OMHUPAIOIINXCS Ha
BCIO CTONY (ME/BEXBH); IOJIYCTOMOXOASAIINX, KOTOPbIE IPU X0/Ab0€ OIu-
paroTcs TOJBKO Ha MEPEIHIOI0 4acTh CTOMBI (KyHBbM); HAJBLEXOIAMHUX —
ONUPAIOIIMXCS Ha NaJblbl (IICOBbIE) M (DANAHTOXOASIINX — OMHUPAIOIINXCS
TOJIBKO Ha KOHIIBI MANBIEB (KOIBITHEIE).
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Myckyramypa MIEKOTHTAIONINX OTIMYIAeTCsl OONBIINM pa3sHooOpa3meM
1 YHCJIOM IOJKO)KHBIX MBIIII, KOTOPBIE 00ECTIEYNBAIOT ITOABIKHOCTD KO-
KM, 1 B YaCTHOCTH MUMUKY JIMLIa Y IPUMATOB, U3MEHSIOT MOJIO)KEHUE BO-
JIOCSIHOTO TIOKPOBA.

B rpynHOW TOJIOCTH HAXOMAATCS CEpAlle W JETKHE, a B OPIOIIHON — Ke-
JyIOK, KUILIEYHHUK, TI€YEHb, MOUYKH U PS/I IPYTUX OPTaHOB. MBIl MIIEKO-
MUTAONIUX COACPIKAT MUOTIOOHH.

Hepsnasa cucmema oTiin4yaeTcst BEICOKON CTENEHBIO CIOXHOCTH. ['0110B-
HOW MO3T UMEET OOJIBIINE Pa3MEPBI, UTO 00YCIOBICHO CUIBHBIM Pa3BUTHEM
MOJTYIIApUil M MO3)KEUKa. Y MHOTHX MJICKOITUTAIONIUX KOpa 00pa3yeT MHO-
TOYHCIICHHBIE OOPO3IBI M U3BHIIMHEI (CKIIAIKH); 3TO 3HAYUTENHEHO YBEITHIH-
BaeT ee MOBEPXHOCTb. Pa3BUT BTOPHYHBINA CBOJ — HeomaunyM. B mo3sre
cepoe BEIIeCTBO — KOpa, 00pa3oBaHHAs HEPBHBIMH KJICTKAMH, JIGKHUT IO-
Bepx 0eJIoro BemecTBa, 00pa30BaHHOTO OTPOCTKaMHU HEPBHBIX KIIETOK; KOpa
MONYIITapUil — IEHTP YCIOBHO-PE(ICKTOPHOH HesATeNpHOCTH. M03KEUOK HE
TOJIBKO BENMK, HO M pa3JiesieH Ha MOJyIIapHus. OTO COOTBETCTBYET CI0XKHO-
CTH BBICIICH HEPBHOH AEATEIHHOCTH M Pa3HOOOPa3UI0 ABIKCHUN MIICKOTIH-
TaIOMINX.

Opeanbl uyecme MIEKOMUTAIONNX PAa3BUTHI XOPOIIO, B TOM YHCIE 3pe-
Hue, 00OHsAHME U ciiyX. HapyHOe yXO COCTOHMT M3 Hapy>KHOTO CIyXOBOTO
X0J]a ¥ 3a4acTyIO MOJBMYKHOM YITHOH pakOBHHBL. B MOJOCTH cpemHero yxa
HaXOJATCSl TPH CIyXOBbIE KOCTOYKH, COCTUHEHHBIE MEXTy co00if; ¢ bapa-
0aHHOM MEPEeNnoHKOH CBs3aH MOJIOTOYEK, Jajee CIEAYIOT HAaKOBaJbHI U
CTpeMsi, KOTOpOE YIHPAaeTCs B IMEPEMOHKY OBAaJbHOTO OKHA BHYTPEHHETO
yxa.

Opeanvl nuwesapenus. IlumeBapurenbHas CUCTEMa MIICKOTHTAIOIINX
HAa4YMHAETCS POTOBOM MOJIOCTBIO. 3J€Ch Ha BEPXHEW U HIDKHEH 4YeNOCTAX
PACIIOJIOKEHBI IBYMS IyraMy 3yObl. Y TOAABISIONIETO OOJIBIIMHCTBA MJIC-
KONHUTAIOIINX, KPOME CaMBbIX NPHUMHUTUBHBIX, 3yObl OOBIMHO IuhepeHIu-
POBaHBI HAa PE3IbI, UMEIOIIUE J0JIOTOO0pa3HyI0 (GOpMy, OCTphIe KOHHYE-
CKHE KIIBIKH U KOPCHHBIC (TPEAKOPEHHBIE M COOCTBEHHO KOpeHHbIe). Ko-
peHHBIE 3yOBl y XHIIHUKOB OOBIYHO YIUIOIIEHBI ¢ OOKOB, C OCTPBIMHM, pe-
KYIIMMHA KPasMH, & Y PACTUTEIHEHOSTHBIX ()OPM OHH MMEIOT YIUIOIICHHYIO
BEPXHIOIO MMOBEPXHOCTh CO CKIAJKAMHU SMAJM, 9YTO O0JerdacT nepeTHpaHue
JKECTKOM MHUIIH.

XapakTepHas yepTa MIICKOIUTAIONNX — 3TO MACHUCTHIC MOIBIKHBIC TY-
OBl M HaMM4YWe TpPeIIBEepUs PTa, T. €. IPOCTPAHCTBA MEXITy T'yOaMu, IeKa-
MH ¥ 3y0amM#, 9TO MO3BOJSIET UM HMUTATHCS MOJOKOM MaTepH. B poToByio
MIOJIOCTH MJICKOTIMTAIOMINX OTKPBIBAIOTCS MPOTOKH CIFOHHBIX XKele3, CEKPeT
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KOTOPBIX CITOCOOCTBYET (POPMUPOBAHHIO MHIIEBOIO KOMKA, PACIICTUICHUIO
YIJICBOJIOB MHIIH U TPEBPALICHUIO Kpaxmala B caxap.

PoToBast mosiocTh nMepexoAuT B TIIOTKY, a MOCIEIHSS — B MUILIEBO U J1a-
Jee xenynok. JKenynok ycTpoeH BecbMa pa3iindyHo. B npocrteiiem cioyyae
9TO TOHKOCTEHHBIA MEIIOK, B KOTOPBHII C OJHOTO KOHIIa OTKPHIBAETCS IH-
LIEBOJI, & OT APYroro HauyMHaeTcsi KUeYHUK. CTEHKHU KeNylKa BBIIENSIOT
KETyJOYHBI COK, B KOTOPOM cojepKaTcsi (EepMEHTHI, PaCIIEIUIIONINe
MIPEX/Ie BCETO OCIKU IHIITH.

HawnGornee c0KHO YCTPOECH JKENIyIOK Y JKBauHbBIX (OJIeHEeH, KOpPOB, OBEIl,
k03). OH COCTOUT U3 YEeTHIpeX OTAEJOB: IIEPBHIH, CaMbIil OOJBIIOHN, OTAET —
pyOer — uMeeT TIIaAKhe CTEHKH, BTOPOIl — ceTKa — HeOONbIION Co CKiIaaJa-
TBIMH CTEHKaMH, O0pa3ylOIIMMH MHOTOYHCIICHHbIE s4elku. Tperuii —
KHHKKA — MMEeT BHYTPU MHOTOUMCIICHHBIE CKJIAJKU U, HAKOHEIl, IOCIe-
HUI — CBIYYT — BBIpa0aThIBaeT MUIIECBAPUTENBHBINA COK. TpH MEPBHIX OTIeNa
KEIIyAKa XBAYHBIX SBJIAIOTCA BUAOU3MCHCHHBIMH YaCTAMH IUIIEBOJA, a
COOCTBEHHO XKeITyIKOM CJIEIyeT CUUTATh TOJIBKO CHIUYT.

[MumeBoif koM, CMOYEHHBIH CIIOHOHM, CHadalla rmomagaeT B pyoOer, rie
JUIMTENIBHO 3aJeP)KUBaeTCs. 37eCh NMPOUCXOAUT ero cOpakMBaHHE 3a CUET
HaxogA1muxcsa B py6ue Pa3JIMYHBIX MUKPOOPTAaHU3MOB. 3atem nuymia mocry-
MaeT B CETKY, & OTTYAa OTPHITUBACTCS B POT, TJI¢ BTOPHYHO MEPEKECBHIBACT-
cs M CHOBA cMadmBaeTcs caroHOH. [lomydaromascs Kammima ciyckaeTcs 1o
MHUIIEBOLy, HO TOMANaeT yke He B pyOell, a B KHH)KKY M CBIYYT, TJe o0pa-
0aThIBaeTCS JKEITYIOIHBIM COKOM.

U3 sxenyaka muma MpoABHUTacTCs B KHUIICYHHUK, TJIE MPOJOIDKACTCS €
NEpeBapuBaHUC U MPOUCXOJUT BCACBIBAHUC MUTATCIIBHBIX BCIICCTB. Heno-
CPEICTBEHHO OT XCNMyJKa OTXOJUT JBCHAANATHIICPCTHAS KHUINKA, B KOTO-
PYIO OTKPBIBAIOTCS MIPOTOKH MTEYCHHU U MOHKEITYIOTHOH KEIe3hl.

B numeBapenun 3Bepeit 00IbIIYI0 POJIb UTPAIOT XKETUb, 00pasyronasics
B OOJIBIION TIEYEHH, CEKPETHI MOKEITYAOYHON KeJle3bl U jKeJie3, paciolio-
JKCHHBIX B CTEHKAX KHUIIICYHHKA.

OO0mras 1IMHA KUIIEYHUKA MEHBIIE Y XUIIHBIX 1 HACEKOMOSITHBIX (Y Jie-
TY4HX MBIIIEH OH JIUIIb B 2—3 pa3a JJIMHHEE TeJla) U 3HAYUTENILHO JNTHHHEE
Y PACTHTEIBHOSTHBIX (Y KOPOBHI [UTHHA €T0 MpuMepHO B 20 pa3 mpeBkImIacT
JUIAHY Tena). KumeuyHuk nenuTest Ha OTAeNBl — IJIMHHBIA TOHKHH U KOPOT-
kit ToJcThIi. Ha rpanuiie 3TUX OTIENOB NMPEUMYIIECTBEHHO Y PaCTUTEIb-
HOSITHBIX U BCESTHBIX MJICKOMUTAIONINX B KUIICYHUK OTKPBHIBACTCS CICTast
KHIIIKA, UCTIOJHSFOIIAS POJIb OPOAMIBHOTO YaHA. 3aKaHUYMBACTCS KHIICUHUK
IPsIMOM KHILKOH, OTKPBIBAETCSl HApy)Ky aHaJIbHBIM OTBepcTHEM. Jlnmb y
OJIHOIIPOXOJHBIX UMEETCS KIJI0aKa.
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Opeanamu Obixauus y MICKOMHUTAIONINX CIy)XaT Jerkue. Bo3myxoHoc-
HBIE ITyTH XOPOIIO Pa3BUTHI U COCTOST M3 HOCOBOW ITOJIOCTH, TOPTaHH, Tpa-
Xen 1 OPOHXOB.

Jlerkue MIIEKONMTAIOIUX aJbBEOJSIPHOIO CTPOEHHS; OPOHXH, BXOIS B
TEJO JIETKWX, pacmlagaroTcs Ha Maccy Bce 0ojiee MeKuX TpyOodek — OpoH-
XHOJI, KOTOPBIC 3aKAHYMBAKOTCS TOJIBIMA MHKPOCKOITUYSCKAMU Iy3bIphKa-
MU — anbBeosnamu. Yucno ux y xumseix gocruraet 300-500 miH, a cym-
MapHas mromaas — 10 100 M2,

Kpoeenocnass cucmema MIEKONMTAIOUINX XapaKTEpPHU3YeTCs CIeNylo-
IIMMH OCHOBHBIMH MpPH3HAKaMHU. MIMeIOTCsl OONBIION M MaJblii KPYT'H KpO-
BooOpamenus. Cep/lle YeThIpexXKaMepHOe M COCTOUT U3 JIBYX MpeacepaAnit
1 JIBYX JKEIyJOYKOB, apTepraibHas U BEHO3HAs1 KPOBb HE CMEIINBAIOTCS.

Opeanamu  6vloenenusi 'y MIEKONUTAIONIMX CIY)XaT Ta3oBble (MeTa-
He(pHUIecKue) MOYKH, JIeXKalie B MOSCHUYIHON 00acTi. JTO MapHbIE Op-
rasel 00br9HO O00OO0BHIHON (hopMmbl. Kaxkmas w3 mouek COCTOWT W3 IBYX
CJIOEB — HAPY)KHOT'O KOPKOBOT'O ¥ BHYTPEHHETO MO3TOBOTO.

OpeaHbl pasmHodCeHUs MICKOTIUTAIOINX OoJiee CIOXKHBIE, YeM y NIpy-
THX aMHHOT. Bce Mitekomuraromue — pas3ielbHOIONbIe KUBOTHEIE. [loimo-
BbI€ OpraHbl CaMIIOB CJIAraloTCsl U3 TAPHBIX CEMEHHHUKOB, CEMSIPOBOIOB U
KOIYJIITUBHOTO OpraHa (MOJIOBOTO 4JieHa), a TakKe JABYX Mmap >kene3 (ce-
MEHHBIX Iy3BIPEKOB U TIPEICTaTeIbHOM kene3bl). CEeMEHHUKH PacIoIokKe-
HBI B 3aJ{HEeH 4acTH OpIOIIHOW IMOJOCTH WIIM B 0COOOM CKJIaJIKe KOKH — MO-
mroHke. [TosoBbIe OpraHel caMOK COCTOSIT U3 MAapHBIX (y OJHOMPOXOMHBIX
TOJIBKO JIEBBIX) STMUHUKOB, SHIIEBOJOB, a TAK)KE MATKH W Biarajuma. Snd-
HUKJ CaMOK BCerja JekaT B IOJIOCTH TeJla, MX pa3Mepbl MEHbIIE, YeM Y
JAPYTUX IMO3BOHOYHBIX. HﬁHeBOL[LI OTKPBIBAIOTCSA OKOJIO SIMYHHUKOB BOPOH-
KaMH, BBICTIIAHHBIMHA MepIaTeIbHBIM dnuTenaneM. [1o HuM simekneTka mo-
majaeT B (aiuIonueBsl TPYORI U Jajee B MaTKy. MaTka IepexoauT B Hemap-
HOE BJIAraJiuiie, KOTOpOe OTKPBIBAETCS] HAPYIKY IEJIEBHIHBIM OTBEPCTHEM.

[IpomomxuTeTbHOCTh OEPEMEHHOCTH BapbUpyeT oT 2—4 Henenb (CyMmya-
TBIC, TPBI3YHBI) A0 2 JeT (CIOHBI). HekoTophle MEeIKHe MICKONHUTAIOIINE MO-
T'YT IPUHOCHUTH TI0 JIBA-TPH MoMeTa B roj 1o 10 meTeHslmel u doiee B Kax-
JIOM, KPYITHbIE MJIEKOTIMTAIONINE 3a4acTyl0 POXKalOT OJMH pa3 B 2—3 roja mo
OJTHOMY JICTCHBIITY.

Dxonozun maekonumarouwiux. MIEKONUTAIONINE HACENSIOT BCE Mare-
PHKH U BOJIOEMbI 3eMHOro mapa. OHM OCBOMJIM CaMble Pa3IMUHBIE CPEJIbI
obutanus. [loaToMy cpeny MICKOIMUTAIOIINX MOXHO BBIICITUTH HECKOJIBKO
KHU3HEHHBIX (DOPM, IPUCIIOCOOJICHHBIX K Pa3HBIM YCIIOBHUSIM.
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V 3Bepeil, pa3HBIX IO CBOEMY MIPOUCXOXKICHUIO 1 CUCTEMAaTHYECKOMY MO-
JIO)KCHUIO, HO OOMTAIOIINX B OJMHAKOBBIX YCIOBHAX CPEIbI, HEPEIKO Pa3BHU-
BAIOTCSI CXOJIHBIE MPUCTIOCOOUTENbHBIE pH3HaKU. Hammumne obmux npusHa-
KOB TI03BOJISIET OOBEIUHNUTD PA3IMYHBIX M0 CHCTEMATHYECKOMY ITOJI0KEHHIO,
HO OJIM3KHX 110 00pa3y *KW3HHU MIIEKOIIUTAIONINX B HECKOJIBKO 3KOJIOTHUECKUX
TUTOB (’KU3HEHHBIX (HOpM).

O030p 3K0T0rMYeCKUX FPyNN MJIEKOMUTAIOIINX

Haszemnvie mrexonumaroujue oOUTAIOT HAa TIOBEPXHOCTH 3€MJIH U ObIBa-
I0T JOBOJIBHO KPYNHBIMH. TaKOBBIMHU SIBISIOTCA Pa3NIUYHBIE KOIBITHEIE,
MHOTHC XUIIHBIC U JpP. JIJISI 3THX )KUBOTHBIX 0CO00€ 3HAYEHUE UMEET 6LICT-
poTa NepeBIKEHHNS, YTO MTO3BOJIAET UM CIIacaThesl OErCTBOM OT BPAaroB WM
JIOTOHATH KEPTBY. DTO0 0OBIYHO CTaAHBIC, CUJIBHBIC JKUBOTHBIC, IAJBILCXO-
JIIIIMe, HEPEIKO C YMEHBIICHHBIM YHCJIOM IaJlbIeB, ¢ 00pa30BaHHEM KOT-
Tel, kombIT. HOoru BBICOKHE, HO ¢ OJHOOOpA3HBIM JBIKCHHEM. JIBIOKCHME
HOT IPOMCXOAUT MPEUMYIIECTBEHHO B INIOCKOCTH, MAapaJUIEIbHOM OCH Tema.
Teno crpoiiHoe, cimocHyToe ¢ O0k0oB. Hepenkoit sBseTCsS MOKPOBUTEIb-
CTBEHHas OKpacka. [leTeHbINN 00BIYHO POAATCS XOPOIIO Pa3BUTHIMH.

Jpesecnvie maekonumarouue TPUCIOCOONICHBI K JIa3aHBIO 110 JAEPEBbIM U
KyCTapHUKaM, K JKH3HH Ha JIEPEBBAX. [aKOBBIMH SBISIOTCS OOIBIIMHCTBO
MIPUMATOB, MHOTHE XUINHBIE (JIECHast KYHHIIa, KOLIKA U JIp.), TPBI3YHBI (COHH,
6enxu) (prc. 97). OOBIYHO Takue 3BEpH MMEIOT CPETHHUN M MENKUH pa3smep,
JUINHHOE, CTPOWHOE, OKPYTJO€ B CEUCHHHU TeJ0, HEJUIMHHbIE, HO OYeHb II0-
JIBIKHBIE B PA3]IMYHBIX HANpPABICHUAX KOHEYHOCTH. MIMeroTCs criennanbHble
TPUCIIOCOOJIEHHS K JIa3aHBIO — OCTPbIE KOI'TH, IIENKHE MaIbIIbl, IIENKHHA XBOCT
U T. 1. JIeTEeHBIIH POASTCs OOBIYHO B TyIUIaX M THE3/AaX CICHBIMU M MaJIOIIO-
JIBIKHBIML.

Puc. 97. JlecHas kynuua (a) u oObIKHOBeHHast Oeka (6)
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Jlematowue maexonumarowjye TPUCTIOCOOIEHBI K TIONETY (JIETYy4IHe MBI-
1, Kpeutanbl) (puc. 98).

OCHOBHBIM OpPraHOM TIOJIETAa y HHX CIYXKAT KPBUIbs, 00pa30BaHHEIC
TOHKOM KOXXHCTOM JIETaTEIbHON MEPENOHKON, HATSIHYTOM MEXAY YUIMHEH-
HBIMU (haJIaHTaMU TAJbIIEB MEPETHUX KOHEYHOCTEH, MEPSTHUMH U 33 THUMHU
HOTaM{ U XBOCTOM. XOpOILO Pa3BUTHI IPYIHBIE MBIIIIBI, HA TPYJIUHE €CTh
KHJIb.

Puc. 98. Jleryune Mbimm (a) U HUIBCKHI KpbUIaH (6)

Hopuvle mnexonumarowue NpoBOJAT YacTb XKU3HH B HOpAx, 4acTh BHE
UX — Ha TIOBEPXHOCTH 3eMJIH, IIe © KOpMATCA. TakOBBIMH U3 I'PBI3YHOB SIB-
JISFOTCSI CYpPKH, TTOJIEBKH; U3 XUIIHBIX — TIECIIbl, 6apcyku u ap. (puc. 99).

Puc. 99. Cypku (a) u xopbku (6)
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THoosemnvie mnekonumarowue TPAKTUUECKHA HE BBIXOIAT Ha IIOBEpPX-
HOCTb, BCIO H3Hb IPOBOJIS O] 3¢MJICH, HAXO/IS TaM M YOCIKUIILE, U THIIY.
K aT0i1 rpymnmne npuHajyiexkat KpoThl, CAENbIIIN, CISMYILIOHKH, LIOKOPBL U JIp.
(puc. 100).

OueHp pe3ko 00ocoOieHHast Tpyma, TeJIO BalbKOBaTOE, IIesi YKOpPO-
YCeHHAs, HOTH KOPOTKUE, HO CHJIBHBIC, XBOCT HEOOJBIION, MHOTIA IOYTH HE
BBIIAIONIMICS W3 MeXa. BOJOCIHON MOKPOB KOPOTKHUH, OapXaTHCTHIHA, Oe3
SICHOTO JETIeHHs Ha OCThb W IMyX. [J1a3za cimabo pa3BUTHI, YIIHBIX PaKOBHH
HeT. VIMeroTcst mpucmocoOiIeHnss UIA PHIThI — KOTTH, 3yObl. Hekoropsie
POIOT 3eMITI0 TIEpEeAHUMH JIallaMH, IPYTHE PHIXILT ee 3y0amMu u oTOpachl-
BalOT HOTaMHU.

Puc. 100. Kpot eBponeiickuii (a) n anraiickuii oxop (6)

Ilonysoonvle maexonumarowue 49acTb BPEMEHH IIPOBOAAT B BOJE, a
4acTh — HA cylle (B HOpax, Ha MIOBEPXHOCTH IOYBEI). XOPOIIO IJIABAIOT U
HBIPAIOT. B 3Ty Tpynmy BXoAsT BeIIpa, HOpKa, 600D, KanaH, OHAATpa, BOAS-
Has KpbIca, BRIXyXoub # np. (puc. 101). [ns HUX XapaKTEpHO BBITSHYTOE
WIN KOMITAKTHOE TEJIO0, KOPOTKHE HOTH, MANbIBI KOTOPHIX (BCE MM 4acTb)
CBSI3aHbI IJIABATENILHOM TepenoHKold. XBOCT YacTo YIUIOUIEHHBIH ¢ OOKOB
WIN JIa)Ke CBEPXY BHU3 TOKPHIT YEHIyHKaMH U CIY)KHT pyJieM IpHU IUiaBa-
HUU. BonocsHol MOKPOB ¢ IpyOOBaTOH OCTBIO, XOPOLIO CMa3aH >KUPOM.
OCTb IJIOTHO 3aKPBIBAET I'yCTOM MyX. YIIIHbIE PAKOBHHBI CJ1a00 BBIPAXKEHBI.

Boouvle mnexonumaiowue BCo WIx OOIBLIYIO YaCTh XKU3HHU IPOBOJAT B
BoJie (JIaCTOHOTHE, KUTOOOpa3Hble, cupeHbl). Tenao oOrexaeMol (OpMBI,
TOpIEeno00pa3Hoe, KOHEYHOCTH IIPEBPAIIEHBl B JIACTHI, ISl YKOPOYEHA.
BonocsHoll mokpoB B TOW WM UHOHM Mepe penyurpoBad. [loa koxeil Haxo-
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IATCS. MOIIHBIE OTIIOXKEHHUA kKupa. KurooOpasHele UMEIOT BBITSHYTOE TOP-
eI000pa3Hoe TEJO CO ClIab0 BBIPAKEHHOUW el W MaJIOMOIBHYKHON roJo-
BOHM, 3aKaHYMBAIOIIEECS TOPU3OHTAJIbHBIM XBOCTOBBIM IJIABHUKOM, KOTO-
PBI U CIIY>KUT ABMXKHUTENEM. 3aJHUE KOHEUHOCTH MOABEPIVIUCH PELYyKLHUH.
Koxa ronas. OHM HUKOT/Ia HE BBIXOJAT Ha CYIY, Pa3MHOXKAIOTCS B BOJIE.

Puc. 101. Onnatpa (a) u BogsiHas kpeica (6)

Heckosibko MeHbIIe cBsi3aHBbl C BOJOHM jacToHorue. Teno oOrexaemoi
(hOpMBI C XOPOIIO BRIPAKEHHOH Ieei W MOABIKHON TooBOH. BomocsHoit
MIOKPOB 3a4acTyl0 XOPOIIO Pa3BUT, UMEIOTCS 3aHNE KOHEYHOCTH, HE TaK
CWJIBHO Pa3BUT CJOH MOAKOXKHOTO kupa. Ha cymie wiun npauHax B NEpUOS
pa3sMHOXEHHsI 00pa3yIoT OOJBIINE CKOIDICHUS — JISKOUIIA, 3/1eCh JKe Tpo-
UCXOJAT CHapUBaHHE M POKACHUE MOTOMCTBA. JleleHue MIIEKOMHUTAIOIINX
Ha 3KOJIOTHYECKHE TPYIIIBI TOCTATOYHO YCIOBHO, TaK KaK 3TH TPYIIBI CBS-
3aHBbI IPOMEKYTOYHBIMU (POpMaMHu.

Bosnbiast 9acTh MIICKOTIUTAIOMINX NPUHAMICIKHUT K YUCITY OCEIUIBIX KH-
BOTHBIX. HO MHOTHMe M3 HHX COBEpIIAIOT MEPUOAUYECKH JIUTENbHBIE MH-
rpamyu, KOTOpbIe YacTO HOCST CE30HHBIN XapakTep. Tak, HanpuMep, JIeTy-
Yre MBIIIN COBEPIIAIOT MEepesIeThl KaK MTHIIbI, yiIeTas 3UMOM AajeKo Ha IOT.
Kacnmiickue TroneHn 3uMoit nepxartcs y Oeperos VpaHa, a BEeCHOW CKarmIH-
BaloTCsl y ocTpoBa TroneHuil. Mopckue KOTHKH, pa3MHOkatommecs Ha Ko-
MaHJOPCKUX OCTPOBaX, Ha 3UMY OTKOYEBBIBAIOT K Oeperam Snonun. MHo-
I7la KOYeBKHM MJICKOTIHTAIOIINX HE CBA3AHBI C ONPEJICIEHHBIM CE30HOM To/ia
U BBI3BIBAIOTCS HEJOCTATKOM IUINU B JaHHOM paiioHe. benku Hepenko co-
BEpUIAIOT JJIMHHBIE IEPEKOYEBKH B NPEJIEIIax JIECHOW 30HbBI B IIOMCKAX KOp-
MOBBIX MECT, U3BECTHBI MACCOBBIE MUTPALIUU JIEMMHHIOB.
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YncneHHOCT, MHOTHX BHUJIOB 3Bepeil 3HAUMTEIbHO KoJeOneTcsa. B roasr
¢ OIaronpuATHBIMU YCIOBUSIMH CpPE/lbl OHH MHTCHCUBHO Pa3MHOXKAIOTCS, B
roJbl Ke, KOTJa YCJIOBHUS JKM3HU YXYJIIAIOTCS,, YUCIEHHOCTh MX MajaeT.
XopoIo M3BECTHBI TaK HA3bIBAEMBIE MBIIIMHBIE TOABI, KOTAAa KOJUYECTBO
MBIIIEH W TOJEBOK PE3KO BO3PACTAET, 3aTE€M CIleXyeT OBICTPBIN crax uX
yucneHHocTd. [IpuunHaMu Koje0aHWil YMCIEHHOCTH 3Bepeil MOryT OBITh
HEJIOCTaTOK KOPMOB, pa3iM4HbIe 3a00JIeBaHUs, pa3MHOKEHHE BpParoB JlaH-
HOTO BuAa u Apyrue ¢axropsl. [1osToMy KoseOaHUS YUCICHHOCTH Pa3ind-
HBIX BHJIOB 3a4aCTYI0 B3aUMOCBSI3aHBI, KaK, HallpuMep, KoJeOaHus YHCIICH-
HOCTH 3aifla-0esiKa U PhICH.

BoNBIIMHCTBO MIIEKONUTAIOMINX BCIEJICTBUE CIIOCOOHOCTH K TEPMOPO-
TYJSLNAN JKU3HEAEATENbHBI KPYTablid rol. Ho HekoTopele BUIBI MOTYT BIa-
JlaTh B CISIYKY WM JUIMTENbHBIH COH; MPOHMCXOIUT 3TO OOBIYHO 3MMOH, HO
MHOTZA ¥ JIETOM. B 3UMHHII COH BMaJaloT ME/IBEAN, EHOTOBUIHBIE COOAKH,
Oapcyku. B TeueHne psga 3MMHHX MECSALIEB OHH JIeXaT B Oepiiore min Hope
HETIOABIIKHO, HE MUTAACh U CYIIECTBYS 3a CUET HAKOIUIEHHBIX 3aIacoB XKH-
pa. OnHako TemmepaTypa Tena, ObIXaHHE W IMyJIbC y HHUX BO BpeMs CHA
OCTaroTcsi OOBIYHBIMH. B 11000% MOMEHT 3BE€pb MOXKET MPOCHYTHCS, HAIIPH-
Mep, €CIM ero MOTpeBOXKUTh. CypKH, CYCIHKH, MHOTHE JIETYIHE MBIIN U
PSR APYTHX 3Bepeil BIaJaloT Ha 3UMY B IITyOOKYyIO cIisTduKy. B aToMm cioydae
COCTOSTHHE JKUBOTHOTO OJIM3KO K aHaOno3y. Temneparypa Tena MOHMKAeTCs
nHoraa moutu 70 0 °C, konebisich B 3aBUCUMOCTH OT TEMIIEPATYPHI OKpY-
xaromeil cpensl. JlpIxaHue W IyJbC CTaHOBATCS e1Ba 3aMeTHBIMU. Kax
3UMHHH COH, TaK W 3UMHSIS CIISTYKA O0YCIIOBIICHBI TPYIHOCTAMH TOOBIBAHUS
Uy 3uMoi. Hekotopele obuTaTeny 3acylUTUBBIX pPaHOHOB BHAJAIOT U B
JICTHIOIO CIIUKY (CYCIIMKH, CYpKH) Ha BpeMs, KOTla BBITOpAeT CKyJHasl pac-
TUTEIBHOCTb 3TUX MECT U MUTAThCS CTAHOBUTCS MIPAKTUUECKU HEUEM.

MHorue MJIEKONUTAIOUINE UCIOIb3YIOT B MUTAHUM JOCTaTOYHO PA3HO-
oOpa3Hble KOpMa, T. €. TI0 XapakTepy NMUTAHWUS OHH SIBJISIOTCS BCESTHBIMU
(xaban, Oapcyk, Oypwlii MeaBenp). JKeBaresnbHas MOBEPXHOCTh KOPEHHBIX
3y0OB 3THX >KMBOTHBIX HECET MHOTO HEOOJBIINX OYropKOB, KHIIEYHHK
cpenHed IIMHBI. B palyoHe HEKOTOPHIX MIICKOIUTAIONINX MpeodaanaroT
KOpMa JKUBOTHOTO MPOMUCXOXKJIEHHs, TaKHe MIICKONUTAIOIUE OTHOCITCA K
300¢aram. XKenmynok y HUX YCTPOEH JIOBOJIBHO NPOCTO, KUIIEYHHK OTHOCH-
TEJILHO KOPOTKHUH, a 3y0Bl OCTPhIE ¢ KOHUYECKIMHU MIIM OCTPOOYTrOp4aThIMU
KOPOHKaMH.

Cpenu HUX MOKHO BBIJCJIUTH XHUIHBIX MJIEKOIHUTAIOLIUX, KOTOPbIE M-
TAIOTCSl B MEPBYIO OYEPEIb TEIUIOKPOBHBIMH ITO3BOHOYHBIMHU (KOIIAYbH).
VYV 3THX XWIIHUKOB OCOOEHHO PAa3BHUTHI KIBIKH U KOPEHHBIE 3YOBI C pEXy-
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muMH Kpasmu. HacekoMosiiHbIe (3eMIIEpOHKH, JIETYdIHE MBIIIN) HHTAI0TCS
MPEUMYIIECTBCHHO HACEKOMBIMHU U JIPYTUMH MEJIKHMHU O€CIIO3BOHOYHBIMH.
NxTtnodaru (TroneHu, IeNb(QUHBI, BBIAPBI) OXOTATCS 3a PHIOOH M JPYyrMMHU
BOJIHBIMH JKUBOTHBIMHU. [InaHKTOHOSIIHBIE (KUTBI) — camble KpYIHbBIE W3
COBPEMEHHBIX MJIEKONUTAIOUINX U TO3BOHOYHBIX KUBOTHBIX, KOTOPBIE MH-
TAlOTCSl IJIAHKTOHOM W MeNKOH pbiOoi. TpymosaHble, MM HagalbIIUKH
(THeHBI), TUTAIOTCSl B OCHOBHOM TPYIaMH M 0TOpOCaMHu.

B panmoHe MHOTHMX MIJIEKONUTAIOMIMX MPEOOIaaloT KOpMa PacTUTENb-
HOTO MPOHUCXOXACHUS, TaKHe MIIEKOIMTAIOIINE OTHOCATCS K PACTUTENBHO-
SOHBIM, WM Gurodaram. PacTuTenbHOAIHBIE MICKOMHUTAIOIIUE OTINYAIOT-
Csl OYCHb [UIMHHBIM KHIIEYHHKOM M HEPEAKO YCIO)XKHEHHBIM CTPOCHHEM
KEJTy/IKa, 9TO CBSI3aHO CO CIIOXKHBIMH IIPOIIECCAMU NEPEBAPUBAHUS PACTH-
TesibHOM K. KopeHHble 3y0bl MMEIOT IUIOCKYHO JKEBAaTENbHYIO MOBEPX-
HOCTh CO CKJIaJKaMH 3MalH WIA C MEIKHMHU TYIBIMH Oyropkamu. DTHX
MJICKOIIUTAIOMINX B 3aBUCHMOCTH OT XapakTepa MOoelacMoil MMM MNHINN
MOJKHO MOApa3AeINTh Ha HECKOJIBKO IPYII: TPaBOAIHBIC, B pallHOHE KOTO-
PBIX IpeoOsafaroT TpaBbl (OBIKM, MHIIYXH); MUTAOIINECS OPEBECHON pac-
TUTEJIBHOCTBIO (CIIOHBI, JIOCH); TUIOAOSAHBIC, TPEINOYHUTAIONINE MSATKHE
COYHBIE IUIOJBI M ATOABI (COHH, IPUMATHI); CEMEHOSAIHbIE, ITUTAIOIIHECS CY-
XMMH IUIOJJAMH U CEMEHAMHU PAacTeHHH (OeJKH, MBIIIN, XOMSIKH); KOPHEeIbI
(moKOpBI, CIEMYIIOHKH); TUCTOC B! (JICHUBLBI, KOAJIBI).

Hekotopeie 3Bepu [Aena0T Ha 3UMY 3HAYHTEIbHBIE 3amachl KOPMOB.
Hanpumep, 6enxu u OypyHIYKH 3aracaroT OpexH, XKelyau, UKy, [Tumry-
X" (CEHOCTAaBKM) OCEHBIO JENIAf0T HEOONBIINE CTOXKKH CEHa M3 TPABBI, BbI-
CYIIEHHOU Ha BETPY U COJIHIIE.

Xo3siiicTBeHHOE 3HaYeHHe MJIEKOMUTAIIINX. MIIEKOIUTAOITIE HMEIOT
OTPOMHOE 3Ha4YeHHUE ISl XO3SHCTBEHHOH IeATeNbHOCTH denoBeka. K atomy
KJIacCy OTHOCHTCSl OOJIBIIMHCTBO CEIILCKOXO3SHCTBEHHBIX >KUBOTHBIX —
KPYIHBIM M MENKHI poraThlii CKOT, JIONIA ¥, CBUHBU, BEpOIIOIBI, KPOIUKH,
cobaku W p. MHOrMe MIIEKOIHUTAIOIHUE SIBISIOTCS JEKOPATHBHBIMH (MOp-
CKHE CBUHKH, XOMSUKH) WM JTaOOPATOPHBIMU JKMBOTHBIMH (KPBICHI, MBIIIN),
KOTOPBIX B OOJIBIIIOM KOJHYECTBE COMEPKAT U Pa3BOIAT.

K sTomy ke kiaccy oTHOCATCS Bce 00BEKTHI 3BEPOBOJICTBA, HAXOISAIIH-
ecsl Ha pa3sHOM CTaJuM OJOMAIIHUBAHUS — CEPEeOPHCTO-UEPHBIC JIMCHIBI,
rosy0Oble Tiecubl, HOPKH, cOOOIM, HyTpUU U Apyrue BHAbl. PasBeneHue B
HEBOJIE COINPOBOXKIACTCSI BBIBEACHHEM HOBBIX IOPOA >KUBOTHBIX. OmHHX
mopoa cobak B MUpe OPHUITHAILHO 3aperucTpupoBano okoio 400. MHorue
MJICKOTIUTAIOIINE CIY>KaT OOBEKTaMH OXOTBI, JjaBasi €KETOJHO IyLIHHHY,
MSICO, KOXKY U IpYTHE MPOAYKTHL. Jl0 HElTaBHETO BPEMEHH IIMPOKO OBLT pa3-
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BHT IIPOMBICENT MOPCKMX MIIEKOIMTAIOMIMX — KUTOB, TIOJECHEH, NaBaBIUUN
KHP, MSCO, a TAKKE MIKYpbl. MHOTUE XUIIHbIE 3B€PU YHUUYTOXKAIOT pa3Iny-
HBIX TPBI3YHOB, HACEKOMOSAHBIEC (HANpPHMeEp, €KH) M JIETY4YHe MBIIIH HC-
TpeOIISIOT OrPOMHOE KOJIMYECTBO HACEKOMBIX — BpEeJIUTENIEH pacTeHu.

Ho HexoTopble MIIEKOMUTAIOIINE — CYCIUKU, XOMSKH, MBIIIH, MTOJIEBKHY,
KPBICHI, TYIIKAaHYUKHU U JPYTHe — CaMU SIBJISIOTCS BaXXHEHIIMMU BpenuTe-
JIIMH CEJIBCKOTO X03sHicTBa. OAMH CyCIIUK 3a roJl yHUUTOXaeT 3—4 Kr 3ep-
HAa, a YUCJICHHOCTh CYCIMKOB B IOJKHBIX PaliOHaX OrpoMHa. MHOTHe IpbI3y-
HBI TIOPTAT JIECHBIE U CaJOBBIE HACAXAEHUS, OTOPOIHBIE pacTeHHs. KpbICh
1 MBI NPUHOCAT MHOTOMMJUTHOHHBIE YOBITKH YHHYTOXXCHHUEM W TOpUeh
MIPOJIOBOJILCTBEHHBIX 3amacoB. HeKOTOpble XHITHUKH, OCOOCHHO BOJIKH,
HAHOCAT ypOH >KMBOTHOBOJCTBY. Psifi 'pBI3yHOB SIBIAIOTCS ONACHBIMH IIe-
PEHOCUYMKAaMH M XO035ieBaMU BO30YAMTENCH pa3IM4HBIX 3a00JeBaHUN Yeno-
Beka. Tak, pacnpocTpaHeHne MHOTHX OINACHBIX 3a00JIEBaHUM, B TOM YHCIIE
U 4yMBl, CBA3aHO ¢ kpbicamu. Ilo nanHbeiM akanemuka E. H. IlaBnosckoro,
oT nma"aemuu uyyMmsl B EBpore ¢ XI mo XIX B. ymepsno 25 MIIH 4esoBeK,
YETBEPTh HACEJICHNUS IUIAHEThl TOI'O BPEMEHH.
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