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Kak nons3osarsca yueb6Hukom

ATOoT yueOHNK MOCBSIIEH U3y4EHHUIO )KMBOTHBIX. B oriaBieHnn MOXHO HailTH
Hy)KHbI€ I71aBy ¥ naparpad (ypok). 3aroJioBKu pas/iesioB, pacCKa3bIBAIONMUX O TH-
nax JKMBOTHBIX, JJaHbI HA KpacHOM (poHe, 0 KJaccaX KMBOTHBIX — HA CUHEM.

ITpu M3yueHNN 300I0TUYECKOTO MaTepUaIa OCTapailTeCh COMOCTABUTh TEKCT
€ IOMEMEHHBIM psiAOM pucyHkoM. O6paTuTe BHUMAHUE HA OCHOBHBIE MMOHSITHS
Y TEPMUHBI, BbIICJICHHBIC JKUPHBIM KyPCUBOM, a TAK)KE HA HA3BAHWS JKUBOTHBIX,
BBI/ICJICHHBIE CBETJILIM KypPCUBOM.

XapakrepHble NPHU3HAKM CTPOEHUS M XKUBHEAESTEJIbHOCTH OPraHU3MOB,
miaBHble (POPMYJIMPOBKH BBIHECEHBI B OT/AE/IbHDBIN ab3all 1 OTMEYEHbI CJIeBA
BEPTUKATbHOM MOJOCOM.

TekcT B paMKe npejacTaBasieT COO0H KPaTKOE U3JI0KEHHE OCHOBHOTO CO/lEpXkKa- |
| Hus nmaparpada. !

B kxoHne kaxporo naparpaga nepedyucjeHbl OCHOBHbIE IOHSTHS, KOTO-
pbl€ HAJIO 3HATD.

[lononHuTensHbIe CBEAEHMUS O XMBOTHBIX, HONEYaTaHHbIe Bonee Menkum WpHUPTOMm,
AaHbI ans Gonee NONHOM XaPAKTEPUCTUKM X MHOFOOBPAa3Ust U XNU3HEAEATENbHOCTH.
& OHuM NOMOryT PacIUMpUTh 3HAHUS.

JUIsi NpOBEPKM YCBOEHMsI M3YyUYEHHOTO MaTepuasia IPUBE/EHBI BOIIPOCHI
M 33/[aHMsI TIOCJIe KaXK0ro naparpada u B KOHIlE KaX/10i IIaBbl, a TaKKe
B paboueii TeTpaay K ydeOHUKY.

Kpome Toro, B HeKOTOpbI€ naparpadbl BKIIOYEHbI 1ab0paTOpHble paboThI.
VIX BBINOJIHAIIOT HA YPOKaX NMPH M3Yy4EHUHU WU ITOBTOPEHUHU TE€MBbI 110 YCMOTPE-
HUIO yUUTEIS.

[TpakTHdeckue 3aflaHusi MPEANOIAraioT MPOBEJAEHHUE CAMOCTOATEIbHBIX
HAaGII0/IeHNIT 32 JKMBOTHBIMU. 300JIOTUYECKHE 3KCKYPCHHU IO PYKOBO/JCTBOM
yaUTEIs! IPOBOJATCS BO BHEYPOUHOE BPEMSI.

[MTocie0BaTeIbBHOCTD PACTIONOKEHUS B yUeOHUKE Y M3Y9E€HUS TPYIII )KMBOTHBIX
OTPAXAET MX UCTOPUYECKOE, WU 3BOJIOIIMOHHOE, Pa3BUTHE, COOTBETCTBYET CO-
BPEMEHHOI IIPOrpaMMe, OTBeYalomeit Tpe6OBaHUsIM TOCYIAPCTBEHHOTO CTaH/IapTa
o6pasoBanusi. MaTepuas yue6GHMKA OT Ha4YaIa K KOHILY IIOCTENEHHO YCJIOXKHSAET-
cs, BmouaeT Gosbine geraneit. [Ipu ero usydeHuu ciegyet o6paTuThCst K CBOMM
3HAHUSAM O XMBOTHBIX U3 OBCEJHEBHOMN JXU3HU.
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Maea 1 O6wme cBefeHns © MUPE XUBOTHBIX

§1 3oonorus — HayKa O XUBOTHbIX

Beepenume. B npeamecTyiomem Kypce GHOJIOrMHN Bbl IIO3HAKOMIINCH € TIPEJ-
craBuTeIsIMu Tpex napcets: bakrepun, [puoel, Pacrenns. Teneps Bb1 npucTymaere
K M3Y4E€HMIO HOBOTO IIAPCTBA KUBbIX Opraun3mMos — JKusoTHbre.

. Pazgen 6uonornm, nocBsAMEHHbII M3y4E€HHMIO JKMBOTHBIX, MX MHOr0OOGpa3usi,
CTPOCHMS U JKM3HEAEATENBbHOCTH, CBA3€EI CO Cpe/ioit 0OMTanus, pacrpocTpaHe-
HUS, MHAMBUYQIbHOTO U MCTOPUYECKOTO PAa3BUTHS, POJU B IPUPOJE M 3HA-
YEeHMA JUIA YeNOBEKa, Ha3biBACTCsl 300J102uell (OT rped. 3001 — «KHUBOTHOE»,
1020C — «y4E€HUE» ).

Cospemennas 30010rus — cMcTeMa Hayk o )KMBOTHBIX. Cpean HuX — mMopgho-
J102UA N AHAMOMUS, U3YYAIOIUE BHENIHEE U BHYTPEHHEE CTPOEHUE OPraHMu3-
MoB. DU3UON02UA UCCIIENYET JAESTEIBHOCTD KIETOK, OPraHOB, CUCTEM OPraHOB
U 1eJIbIX OPTraHUu3MOB. BaxHylo 4acTh 300/10rMM COCTABISIET IKO02US, N3YHAIO-
masi B3aMMOOTHOIIEHUS JKMBOTHBIX MEXKJIy cOOOIi, ¢ JPyrMMH OpraHM3MaMH
u co cpeaoii oburanus. llaneonmonozun paccMaTpuBaeT NCKOMAEMbIX KUBOT-
HBIX M UX U3MEHEHMS B IIPOLIECCE UCTOPUYECKOTO Pa3sBUTHs. IMOA02UA U3yUa-
€T MOBEJIEHNE XUBOTHBIX. B MKOJbHBINH Kypc 300J10TMH BKJIIOYEHbI 3JIEMEHTbI
APYruX HayK, OObACHAIOMUX 3aKOHOMEPHOCTH HACJIE0OBAHUS CBOMCTB OpraHu3-
Ma ¥ pacIpOCTPAHEHUs KUBOTHbIX.

300J10rus M3yYaeT pasJINYHBIX JKMBOTHBIX, B TOM YHCJI€ HACEKOMBIX, pPbIO,
OTHUL, MJIEKONUTAIOMUX (puC. 1); 0cOOBINI MUP JKMBOTHBIX IPEJACTABISAIOT IPOC-
reiimmue (puc. 2). OTaeabHbIE IPYNIbI JKKUBOTHBIX U3y4alOTCS CIIEIIMAIbHBIMH Pas-
JieJIaMH 300JI0TMH.



Puc. 1. MHoroo6pasne MHOrOKJI€TOYHBIX JKHBOTHBIX

1a buonorua 7kn.



Puc. 2. Muoroo6pasme 0OHOKJIETOYHBIX XMBOTHBIX (MPOCTEMTINX )

CxopctBo M pasnuums XMBOTHLIX M pacteHnid. /Lis JKMBOTHBIX, KaK M JUis
GONBITMHCTBA APYTUX KUBLIX OPrAHM3MOB, XaPaKTEPHBI CJIEYIONHME OCOOEHHOCTH:
KJIETOYHOE CTPOEHUE, CIOCOOHOCTD K MUTAHUIO, JBIXAHUIO, BBIJIEJICHUIO, OOMEHy
BEIIECTB MEXKy OPraHU3MOM M OKpYXalolei Cpeoil, K pasMHOXKEHHIO, POCTY,
Pa3BUTHIO.

JKuBOTHBIE OTIMYAIOTCA OT pacTeHHil no caeayiomum npusHakam. Kierkn
JKUBOTHBIX HE UMEIOT TBEP/ION LEJUNI0I03HOM 060109Kkn. B oTimume ot pacrennii
KHUBOTHBIE MUTAIOTCS FOTOBBIMM OPraHMYECKUMM BemecTsamMu. B npupoambix
CoO0mecTBaX OHM WMIPAIOT POJib NOTPEOGUTENEH OPraHMYeCcKOro BENEeCTBA.
JKuBoTHBIE CITOCOGHBI BOCIIPUHUMATDL Pa3/ipa)Ke€HUs M PearupoBaTh HA HUX.
OHM MOTyT aKTUBHO IEPE/IBUTAThCs. BOJBIIMHCTBO caMi JOOBIBAIOT ceGe MUy,
npecaeayioT 1oobray. JKuBoTHbBIE OCBOMIM pa3HbIE CPE/ibl JKU3HU — BOJHYIO, Ha-
3€MHO-BO3/IyIIHYIO, IIOYBEHHYIO.

Muoroo6pasmue xusotHeix. [To ganubiM Becemnproro (MexayHapoaHOro)
coio3a oxpansl npupoasl (BCOIT), na 3emne cymectsyer 6onee 1,2 min Bujion
KUBOTHBIX. Bosbie Bcero nHacekompix (6a604ek, KyKOB, MyX, ImYesa U Ap.) —
okono 1 man BugoB. M3BectHo okoso 70 ThIC. BUJIOB MOJUTIOCKOB (YIMTOK, JBY-
CTBOPOK, KaJIbMapoB), cBbime 29 Thic. BUAOB pbi6. COBPEMEHHBIX ITHUI] HACYH-
TBIBAIOT 110 CPABHEHMIO C JIPYTMMHU IpynnaMu HeMHoro — okosio 9000 Bujos, eme
MeHbIIe MieKonuTaimmux — okoso 5000 Bugos.

PacnpocTpaHeHs! )KMBOTHBIE 10 BCEMY 3eMHOMY I1apy. OHM 0OMTAIOT B MOPSIX,
OKeaHax, peKax, o3epax, NpyJax; HaceJsioT Jieca, Jyra, MoJis; OCBOWIN HAa3eMHO-
BO3JIYITHYIO U TIOYBEHHYIO cpe/ibl. I3BeCTHBI M TakMe )KMBOTHBIE, KOTOPBIE OOU-
TAIOT B pacTrenusax. HekoTopble napasuTupyioT B OpraHnuaMax JIpyrux ;KMBOTHBIX
M YeJIoBeKa.
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Puc. 3. CpaBHuTEIbHBIC pa3MepPhl XKMBOTHBIX (IIPOCTEHIINE AaHBI B OJIE ONITHYECKOTO
MMKPOCKOTIA)

JKuBoTHBIE OUE€Hb Pa3HOOOPA3HBI 110 OOJMKY U CTPOEHHUIO, pasMepaM, 06pasy
xu3nn. OHUA epeJBUTAIOTCS B BOJIE IIPU IOMOIIM PECHUYEK, JIPYrUe — 34 CYET
IUIABHUKOB. BOJIBMIMHCTBO HA3€MHBIX XKMBOTHBIX NPH JIBMIKEHUH OINMPAIOTCS
HA mapHble KoHeuyHOCTH. Hacekombie, NTHUIBI, J€TyunMe MBI JUIsl [10JeTa 1C-
MOJIb3YIOT KPbUIbs.

CaMbIX MaJI€HBKUX JKMBOTHBIX MOXKHO YBHJIETh TOJbKO MO/ MUKPOCKOIIOM.
KpynHbie HazeMHbI€ JXMBOTHBIE, HATPUMEP CJIOHBI, JOCTUTAIOT B BLICOTY 3,5 M,
a Macca ux tesaa okosno 5 1. Camoe 60JIbIIOE JKUBOTHOE M3 KOTAA- TG0 JKUBIIMX
M KUBYIUX Ha 3emute — cunuil kum Juimnoii 10 33 m u maccoii o 150 T (puc. 3).

3HauyeHne XMBOTHbIX. [lukue M pomawHue XuBOTHble. JKHBOTHBIE PAa3HO-
00pasHbl HE TOJBKO 1O BHEHIHEMY OOJIHMKY, CTPOEHMIO, 00pa3y KU3HU, HO U 110
TOI POJIM, KOTOPYIO OHM MIpPalOT B NMPUPOJHBIX coobmecTsax. Beimka poib
B IPUPOJIE KUBOTHBIX — ONbLAUMEeeu pacrennii (puc. 4). 1o 6a604KM, KykH,
MyXH, IIMEJIH, mueasl 1 Ap. bes HuX o61MK HamMX J1€CoB, JyroB, nosei 6ou1 6bl
coBceMm JApyruM. MHOTHE XMBOTHBIE PACITPOCTPAHSIOT IUIO/Ibl M CEMEHA PACTEHUH,
NEePEeHOCs X HAa MEPCTH U nepbax. [ITuipl, nuraommecs COYHbBIMH TUIOAAMMU,
nepeBapuBaioT MAKOTh. MeX/y TeM ceMeHa B IJIOTHOI 050JI0UKe MPOXOAAT
4Yepes KMIIEeYHHUK, HEe Tepsis BCXOKECTH, U PA3HOCATCS Ha HOJIbIIME PACCTOSHUSI.
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Puc. 4. HacekoMbie — OnbLIMTEIH PACTEHMIT

[IposiBasiercss m oTpuaTebHAsi POJIb JKUBOTHBIX B IPUPOAHBIX COOOIIECT-
BaXx. MHOrue M3 HUX NMPUHOCAT BPEJ PACTEHUSAM, KOTOPBIMU nuTaloTcs. Tak,
MaCcCOBOE TOSIBJIEHUE T'YCEHMI] HEMAPHOTO MJIM KOJbYAaTOTO HIEJKOIPSAA HAHO-
CUT OrpOMHBII Bpes tecaM. OHM MOBPEKAAIOT JIUCThS, TOYKH, MOJIOJbIE TIOOETrH.
Cran asuarckoii nepeseTHoi capanyu (puc. 5) MOJHOCTBIO YHUYTOXKAIOT PACTH-
TEJIbHOCTb HA OTPOMHBIX TUIOM@A/IAX, JUINAs MUK JPYTUX PacTUTEIbHOS/HBIX
KMBOTHBIX. Takme HamecTBusi capaHuM JMMAIOT YesloBeka ypoxkas. Hekoropsie
JKMBOTHBIE BBI3BIBAIOT OOJIE3HM Yy JIPYTHX JKHBOTHBIX, B TOM YHCJIE Y JOMAIIHHUX
U YeJIoBeKa.

Jlna denoBeka BaXKHOE 3HAYEHUE UMEIOT JAMKUE JKUBOTHBIE KAK OOBEKTDI
OXOTBbl. 3HAYMTENbHYIO YaCTh OEJKOBON MHINM YEJIOBEK IOJy4YaeT 3a CuYeT
BbLJIOBA PBIOLI B MOPSIX M OK€AHaX, MPOMbICIA MOPCKOTO 3BEPsi, OXOTHI HA Ka-
6aHOB, OJIEHEH, BOJOIUIABAIOIINX U JIECHBIX ITTHII.

Baxxna peryamupyiomas poJb
JKMBOTHBIX B IPUPO/HBIX COOOIIE-
CTBAX, BA’KHbI OHU U JUISI YEJIOBEKA.
Tak, xuiiHbIE HACEKOMBIE, ITUIIbI
U 3BEPHU PETYJMPYIOT YHUCJIEH-
HOCTb CBOMX JKEPTB, CPEJU KOTO-
PBIX MHOTO BPEAMTENEH JIECHDBIX
1 KYJIBTYPHbBIX PACTE€HUMA.

HcxmounTenbHO BaKHOE 3HaA-
YEeHME JUIsA JTI0JENH UMEIOT JoMall-
HUE JXUBOTHBIE. MbI mosyudaem
Puc. 5. Asnarckas nepesieTnas capaHia OT HUX IPOAYKThI MATAHUS (MOJIO-
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KO, fiiilia, MeJ1), EePCTh, MyX, KOKY, ek, /loManiHmne >)xMBOTHbBIE BBITIOIHSIOT pas-
JIMYHYIO paboTy.

Oanoit n3 nepspix (6osee 10 Toic. et Hazax) 6bL1a OfoMamHeHa codaka. ITpe-
KOM €€ 6bUI BOJIK. MHOTO J1eT cobaka CJIy)KUT 4eJIOBEKY IIOMOIIHUKOM B OXOTE, OX-
paHe JOMANIHUX JKMBOTHBIX, KIWIbsl U caMoro xossuHa. Ceilyac BbIBEAEHO Oosee
400 mopoJi OXOTHMYBLUX, CAYKEOHBIX U JIEKOPATUBHBIX cobak. B 6iarogapHocTn
3a BEPHYIO CJIY:KOY M IIPEJaHHOCTD JIIOAM IOCTABIJIM NAMATHUKHA cobake (puc. 6).

CaMmblit 3HOMEHUTBIA NAMATHUK

La cobake, Haxopsawwiics B [Napu-
N\ xe, nocesweH ceHbepHapy,
cnacwemy 40 yenosek M3-nof CHEXHbIX
nasuH 8 Anbnax. Ha Ansicke nocrasnen
NAMSITHUK BOXAKY e30Bbix cobak, KoTo-
bl BbIBE3 NOTEpsBLIErO AOPOry €340-
ka k mopam. Ecte namstHuku cobake-
noBoAbIPIO, COBAKAM-NOrPAHUYHUKAM
1 TEM, KTO OCTANCS BEPEH CBOUM XO3sie-
sam nocne ux cmeptu. B Cankr-Merep-
bypre u3secTeH namsTHuk cobake,
crpagasieit B0 Mms Hayku. OH 6bin
COOpYXEH MO WMHULUWATUBE BENMKOrO
pycckoro ¢uanonora akagemuka Mea-
Ha Metposuya Masnosa. Ha noctamen-
Te Hanucaksl ero cnosa: «[lycts cobaka,
NOMOLLHMLA W APYT YENOBEKA C AOMCTO-
pmecxux BpeMeH, I"IPMHOCMTCR B xep*r-
BY HOyKe, HO HaLWE [OCTOMHCTBO 0bs-
3bIBAET HAC, 4TOBLI NPOMCXOAMNO 3TO
HenpemeHHo M Bceraa 6e3 HeHyXHoro
MYYUTENLCTBAY. Puc. 6. [Toposasl cobak n maMaTHUK cobake

Hau6osbmee 3Hauenne MMesIo 0J0MaliHMBaHUE KPYITHOTO POraToOro CKOTa 1 Jio-
majeit. OT HUX JIOJM MOJIYYAIOT MSACO, MOJIOKO, IKYPbl. DTUX JKMBOTHBIX MCITOb-
3yIOT B KAYECTBE TAIOBOM CHJIbI TPU 0OPAbOTKE 3€MJIM U KaK TPAHCIIOPTHOE CPe-
CTBO. BOIBLIMMHCTBO OIOMAITHEHHBIX JKMBOTHBIX — 3TO MJIEKOITUTAIOIIUE U IITHLIBL.

Kuesomnoeoocmeo — copepxanune 1 pasBejeHUE KPYIHOTO POraToro
CKOTa, JIOMAaJieil, CBUHEN, OBEIl, KO3, Kyp, YTOK — CTaJO Ba)XHEHIIENH OTPACIbIO
CEeNBLCKOro X03sHcTBa. OT €ro ycnexos 3aBUCUT 00ECIEYEHHOCTD JTI0JeH HE0OXO0-
JMMBIMU ITPOYKTAMM.



OioMaIHUBAaHME JKUBOTHBIX MPOJIO/IKAETCS 10 CuX nop. B nocieanue aecs-
TWJIETHS YCIIEITHO OJOMANIHEHbI CEPeOPUCTO-YEPHBIE JHMCHUIIbI, MECHbl, HOPKH,
Hyrpun. MIx pazBoaar Ha 3sepogepmax. [IpogomkaioTcs paboTsl 10 OJOMAITHN-
BAHUIO JIOCs, IIyXapsi, CTPayCoB.

BakHoe 3HaueHWe JUIsi HAYYHBIX MCCIEeOBaHMIT, 0Oydenusi 6UOJIOrOB U Bpa-
deil MMeeT pasBe/ieHHe JabopaTOPHBIX JKMBOTHBIX — MBIINIEH, KPBIC, MOPCKHUX
CBMHOK. /IaBHO pa3dBOAAT AEKOPATHBHBIX aKBAPUYMHBIX PbIOOK, KaHAPEEK, IOITy-
raliuuKoOB, TKAYHKOB.

COBpCMCHH'd.ﬂ 300JI0THSI — 3TO CUCTEMA HAYK, MMEIONINX BAJKHOE TECOPETUYECCKOEC ‘
U IIPAKTHYECKOC 3HAYUCHUE. OCHOBBI €€ U3JIaraloTCs B HACTOSIIEM y‘!€6HHKC.

300]!0]""5!, MOquOJlOI‘Mﬂ, AHATOMMA, CbMSMOJIOI‘Mﬂ, IKOJIOTUs, NaAJICOHTO-
JIOTUsl, 3TOJIOTUS, ONBUIMTEJIN, JKUBOTHOBO/ICTBO.

1. Yro usyuaeT KOMIUIEKCHAsi HayKa 3ooj0rua? Hazosure cnenpaibubie
HAyKH, BXO/ISIIME B €€ COCTAB.

2. Paccmorpure pucynku 1 (c. 5) n 7 (c. 11) n HazoBuTE BHEMHUE NPU3-
HAKH )KMBOTHBIX, OOUTAIOIIMX B [I0YBE, BOJIE, HA CylIe, B BO3JyXe, a TAKKE
B OpPraHM3Max JIPyrux XMBOTHBIX.

3. Micnosb3yst pucyHOK 1, cocTaBbTe IaH pacckasza O MHOroOOOpasum u 0co-
OEHHOCTSIX BHEITHETO CTPOEHMS] )KUBOTHBIX.

4. Kakye nMpu3HAKyM XapaKTepPHbI Ui JKUBOTHBIX? B uem ux ommmumne
OT pacTeHU?

5. BcnioMHMTE M HA30BUTE OTAEIbHBIX BPEAUTENEH CEIbCKOXO3ANCTBEH-
HBIX PACTEHMI1 U M3BECTHBIE BaM CIIOCOOBI HOPLOBI € HUMMU.

§2 XusoTHble n okpyXxaiowas cpeaa

Cpeppl Xu3HM U Mecta obutaHus

OcCHOBHBIE CPeObl HCUIHU KNBOTHBIX — 3TO BOJIHAs, HA3E€MHO-BO3/IyIIHAs
u nousBeHHas1. Kayio n3 HUX HaCENAIOT pasJIMYHbIE JKUBOTHBIE.

HazemHo-so3gywHas cpeaa. Ee ocBOWIM nayku, HACEKOMBbIE, ITPECMbIKAIOIH-
ecst, nTUIBI, 3BepH (puc. 7, A). 3/1ech BCTpeyaloTcs JKMBOTHBIE, ObICTPO Gerawomme
10 OTKPBITBIM MPOCTPAHCTBAM (CTEIAM, JIyraM, MyCTBIHAM); OOUTAIONME B JIECY
Y JIa3AI0IIHE 10 BETBSAM JIEPEBbEB U KYCTAPHHUKOB; JXUBYIIUE 110/ IIOJIOTOM Jieca.
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Puc. 7. JKusoTHbIie pa3HbIX cpeji Ku3Hu: A — HA3eMHO-BO3YIHOIT; b — BojHOI; B — nmovBbI;
I'— oburaomme B IPyrux U HA JPYrUX JKUBOTHBIX
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[To ycoBusaM 0OGMTaHNSI HA3EMHO-BO3/IylIHAs CPe/la — camas pasHooGpasnast. ITo-
3TOMY JKMBOTHBIE, OCBOMBIIHME €€, OTIMYAIOTCS MHOrOOOpasueM, CJIOKHBIM
CTPOEHHMEM U MOBEJECHHUEM.

BopHas cpepa oburanms. YCI0BHs JKU3HM KMBOTHBIX B HEH CHWIBHO OTJIH-
YAITCH OT YCJAOBHI HAa3€MHO-BO3AYMHON cpeabl. [IOTHOCTH BOJABI 1OYTH
B 1000 pa3 Gosbine, 4eM IIOTHOCTHL Bo3ayxa. B Boje Gosee cuibHbie nepenajibl
JiaBJIeHUs], MEHbIIE KUCJIOPO/A, aKTUBHEE, Y€EM B BO3/yXe, MPOUCXOAUT MOII0-
eHNe COMHEUHbIX Jydeil. B BoaHOIl cpexe o6uTaior puibvt, Kumvt, deav@umb,
paxu, MOAOcKU, Hacexomvie n ap. (puc. 7, b). Oaumn XKUBOTHBIE «IAPsT» B TOJI-
1ie BOAbl (NAAHKMOM ), APyrue OICTPO IIABAIOT (HEKMOH ), HEKOTOPBIE JI€PIKAT-
csy agaa (6enmoc) wim y caMoii NOBEPXHOCTH BOAOEMA.

Mouea kak cpepa xu3suu. [Tousa nMeeT OYEHD IVIOTHYIO CTPYKTYPY, B HEE HE
POHMKAET CBET. 3/1€Ch CIVIAKEHbI TEMIIEPATYPHBIE NEPENa/bl, CO3/AETCS OCOObIN
PEXKMM BIUKHOCTH. BMecTe ¢ npejcTaBuTeNsiMM JIPYTUX LAPCTB OPraHM3MOB
B MOYBE OOMUTAIOT TAKHUE JKMBOTHBIE, KaKk JoxcOeable uepeu, Kieuw, TULUHKU
HacexomwviLx, mypasvu, medsedxu (puc. 7, B). Muorue 3sepu poioT HOpbI B IIOY-
BE, a KPOM M CAeNblUl BCIO JKU3Hb ITPOBOJSAT MO 3€MIIEH.

Tena XuBbIX OPraHM3MOB KAK CPEAA XM3HU. ITY HEOOBLIUHYIO CPeJLy KHU3HHU OC-
BOWJIM TAKH€ KMBOTHBIE, KaK, HAPUMEP, KPyIblii yepsb ackapuda (puc. 7, I).
Y napasuToB HET HEJOCTATKA B ITUIIE, OHM 3AIUIIEHBI OT BO3AEHCTBIS BHEIIHEH
cpeabl. OHAKO MX KM3HEHHOE MPOCTPAHCTBO OFPAHMYEHHO, MM HE XBaTaeT
kncaopoza. Kpome Toro, y 3THX JKMBOTHBIX BO3HMKAIOT TPYAHOCTH MPH POHMKHO-
BEHHH B Te€JIa OPTaHU3MOB-XO351€B.

HekoTopbie JKHBOTHBIE OCBOWIM HE OJIHY, a Cpasy /iBe cpeapl. Tak, Jsrymku
JKHMBYT U B HA3€MHO-BO3/IyIIHOH M B BOJHOI Cpe/iax, CyCJIMKH U MOJEBLIC MBIIIN —
B HA3€MHO-BO3/IYIIIHOM CpeJI€ U B IOYBE.

Mecra oburanms xumBoTHbIX. B 1106011 cpejie JKMBOTHDIE 3aCESIOT €€ HE T10JI-
HOCTBIO, 4 3aHUMAIOT HanbGosiee GaaronpusTHhIE VIS HUX ydacTku. VX HaspisaioT
Mmecmamu obumanus xuBoTHbIX (puc. 8).

Co106bU BCTPEYAIOTCSA TOJBKO B ChIPbIX 3aTEMHEHHBIX YYACTKAX JIeCa y BOJO-
emoB u onymek. [I[yku, oburaiomue B pekax, NpeAloYnTaOT MeCTa C ME/UICH-
HBIM T€UEHHEM U BOJHBIMU PACTEHUSIMH Y GEPETOB (OMYTbI U 3aBOAM).

V KPYIHBIX IOJBHKHBIX JKMBOTHBIX MECTa OGUTaHMsI HOJIBINME U TPOCTOPHBIE.
Hanpumep, kumbvt u 0eabgunvl XuByT B MOpsX n okeanax. IllycTpbie noaBmx-
HBIE CUHULYBHL OOUTAIOT B CMENIAHHBIX Jlecax, AybpaBax U XBOMHbIX pouax. Mesikue
’KMBOTHBIE 3aHUMAIOT HEGOIbIIIE MecTa obuTanus. Tak, My KUBYT HA 3€JIEHBIX
JIMCTBAX U MOJOABIX oGerax pacrenuii. Hepeako oaHO 1 TO ke MecTo 0OMTanus
HACEJISIIOT Pa3Hble BUBI XKUBOTHBIX. MecTa 0GMTaHuMs1, 3aHNMAlOIUe OOIMUPHbIE
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Puc. 8. JKusorHbie pasamaHbiX MecT 0OMTaHMsA B BOJHOIT cpene

IJIONA/IM, HAIIPUMEP MOP#, Jieca, CTEINH, HaceasieT HaubOoJblIee YUCI0 BUIOB
JKUBOTHBIX.

JKuBoTHBIE XOPOIIO NPHCIIOCOGIEHBI K )KU3HH B ONIPEJIEJIEHHBIX MeCTax oou-
TaHUSA. Y CTENHBIX XXUBOTHBIX JUIMHHBIC HOTH, CIIOCOOCTBYIONME GBICTPOMY Gery
1 GOJBIIMM TPbIKKAM. Y JIA3AIONMX 10 JE€PEBbAM JKMBOTHBIX OCTPbIE KOI'TH MJIM
NPHUCOCKH, Y BOAHbBIX — IUIABHUKY WJIM IUTABATEIbHbBIC IIEPEIIOHKHN MEK/Ty Nablla-
MH. MHOTHE KUBOTHBIE YCIIEIMIHO CKPBIBAIOTCH OT BPAroB Gjarojaps 3allluTHOM
OKpacke u Mackupylomeii popme Tena.

B3aaumoces3u XMBOTHBIX B npupoae

JKuBOTHBIE HUKOI/IA HE XKUBYT M30JMPOBAHHO, 4 MOCTOSSHHO KOHTAKTUPYIOT
MeKAy cOOOM M ¢ ApPyruMu opranu3MaMu. [103ToMy y KUBOTHBIX CKIaAbIBAIOTCS
MHOTOOOpa3Hble CBA3M M B3aUMOOTHOMEHMA. Cpein HUX €CTh PAaCTUTENbHON/I-
Hbl€, XUIIHbIE JKNBOTHbIE, MA/IaJIE€/Ibl U TTAPA3UTDI.

B3anmooTHOmMEHHS JKUBOTHBIX, KOIZIa OIHU J0OBIBAIOT IPYTHX, YMEPUIBJISIOT
Y NUTAIOTCA UMM, HA3bIBAIOT XUWHUYECTNBOM.
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Puc. 9. Xumsnku n keprsbl: 7 — COKOM U roy6b; 2 — KyK M rycenmnna; 3 — uyka m niorsa

Xuwgnuxu — 510 COKOJ, Npecaeayiommil 20ay0s1; HCYK, HanAJAIOMMIA Ha 21 -
CeHUUY; WYKa, KOTOPasi JIOBUT U noesaeT naomey (puc. 9). JKusorHbie, Ha KOTO-
PBIX OXOTATCS XHIHUKHA, — UX HCePmMEbl. Y XUIMHUKOB €CTh NPHUCIIOCObIeHs
JUIsl OXOTBI — 3TO JIOBYAsS NIAYTUHA NAYKA, MOIMHbBIE 3yObl 80IKOE N MUZPOB,
OCTpBI€ KOI'TH C06. Y JKEPTB CYIECTBYIOT HIPUCIOCOOI€HUs, YTOObI CIIPATATHCS,
y6exaTh OT XUIHMUKA, 3AIUTUTLCS OT HETO. ITO OBICTPBIE HOTH Y AHMUIONDYL,
GosbKe yIIM y 3QUla, NOKPOBUTEJbCTBEHHAs OKpacKa y XAMENeOHd, WVIJIbl
y exca, exuonbl.

XHIMHUKHA UTPAIOT BAXKHYIO PETYJIMPYIONIYIO POJb B IPUPOJE: OHU CAEPKUBA-

IOT UYpPEe3MEpPHOE YBEINUYEHHE YMCIEHHOCTH JKEPTB, BbIOPAKOBBIBAIOT,

BBUIABJIMBAsK CIAGBIX M 3200JI€BIINX.

HekoTopbie )XUBOTHBIE TOCTOSTHHO KMBYT B TeJI€ WIM Ha TEJIE APYTUX KUBOT-
HBIX ¥ MATAIOTCS UX TKaHaM# (oM. puc. 7, I, c. 11). Takux )XMBOTHBIX Ha3bIBAIOT
napa3umamu, a XNBOTHBIX, B TeJIe KOTOPBIX JXMBYT NAapasuTbl, HA3bIBAIOT

xo3seeamu. Ilo BeamunHe napasuThbl

2 . BCET/Ia MEHBIIIE XO35€B.
dopmy OTHOHIEHUI, KOTOPBIE CKJIa-
JBIBAIOTCS MEXKJIY XO3SIMHOM M Tapa-

> l \ 3UTOM, Ha3bIBAIOT NAPAUMUIMOM.
% - K napasuram oTHOCHMTCH GOJIBIIMH-

Pl \/ CTBO MIOCKUX W KPY2IbIX Yepeell, He-

& ” KOTOpPbIE UIEHUCTNOHOZUE, HATPUMED

1 =3y 3 Kaewu, 610xu, K1onvl, 6UU, KOTOPbIE

PAaCCMOTPEHBI B IPyrUX maparpadax.
Puc. 10. KoukypeHTbI B OXOT€ HA MbIllIb! JKnBoTHBIE, HACEISIONME O/IHO 1 TO
1 — uepHbiit XOpek; 2 — nacka; 3 — ropHocTait )K€ MEeCTO OOMTAHUSI WIN INATAIONMECS

»
-
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CXOJHOM NHIIEH, BCTYNAlOT B KOHKY -
PeHmHbLE OMHOULEHUS.

B cocTossHMM KOHKYypEHIIMM HAXO-
JATCSA, HAIIPUMED, U3 3BEPEN — 20PHO-
cmau v XOpvKu, MTUTAIOINECH MbLULA-
mu n noneskamu (puc. 10); n3 nrun —
MYXON0BKU N CUHUUDL, KOHKYPUPYIO-
mMe JIpyr € JpyromM 3a MNOJAXOAsAIUE
JUlsi THE3/IOBaHMsl YKpPbITHA (Ayruia).
Kaxapiii M3 napbl KOHKyPUpPYIOIMX  Puc. 11. CuM6103: pak-OTIeIbHUK U AKTUHMS
BHJIOB HAXOJMTCH B HEBBITOJAHOM IO-

JIOKEHUH.

Mexy )KMBOTHBIMU CyHIECTBYIOT Y B3aMMOBBITO/IHbIE OTHOINEHMSI — CUM-
6103 (¢ HUM BbI IO3HAKOMIWIMCH [IPU U3ydeHun pactennii) (puc. 11). Tak, pax-
OMueAbHUK CTIENHATBHO NEPECaKMBAET HA CBOIO PAKOBUHY akmuHuo. Ouna
3aIMMIAET €ro KI'Y4uMM HIylalbliaMu
OT HANAJIeHUsi BParoB, a pak-OTHIE/Ib-
HUK, EPEMENIasiCh, MO3BOJSAET MaJIO-
NOJBMKHOM AKTUHMM MEHATb MECTa
OXOTBI ¥ JIOBUTH OOJIbIIE JOOBIYN.

Cpeau  KMBOTHBIX CYIIECTBYIOT
U TaKM€ OTHOIIEHHUS, KOTOPbIE MOJIE3-
HbI JUISI OJIHOTO JKMBOTHOTO 1 Ge3Bpe/i-
Hbl JUs1 ipyroro. [Tojo6Hbie B3aumMooT-
HOIIEHUS HA3BIBAIOT KBAPMUPAHM-
cmeom. K npumepy, B HOpe cypka
MOI'YT NOCEJATHCA Pa3JuydHblEe HACE-
Komwie, dcabvt, suwepuyst (puc. 12).
OHM He NPUHOCAT CYPKy HHM Bpeja,
HU TOJIb3bl, 4 CYPOK NPEAOCTABIsSET

Puc. 12. KpapTupanTcTBo: HOpa cypka
MM CBOeE ybexuiie. € KBAPTHPAHTAMH

Mecrto 1 ponb XNBOTHBIX
B NpUpoAHbIX coobuiecTsax

JKuBOTHBIE 3aBUCAT JAPYr OT Jpyra M KOHTAKTUPYIOT HE TOJBKO MENKIY
coboii, HO M C PACTEHUAMH, U C IDYTUMHU XUBBIMU OpraHusMamMu: GakTepusiMu,
rpudamu.
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O6uTaonme BMECTE JKUBbIE OPraHU3Mbl 00pa3yloT GMOJIOTHYECKHUE COObIIe-
cTBa, WK 6MOIEeHO3bl. BuU0OKeHo3 — 3To0 COBOKYIHOCTb KMBOTHBIX, pacTe-
HUIA, rpu6OB M GAKTEPHIl, COBMECTHO HACENAIONIMX YIACTOK CYyHIM MJIN BOJO-
ema. TakoBbl, HATIPUMeEP, PACTEHUs] U JKMBOTHBIE, TPUOBI U GakTepuu, obuTa-
I0IME B OJHOM Hpyay, 6os0Te, secy wim Ha ayry. bojee mesikue 6MoneHO3bI
BXOJISIT B COCTaB H0Jiee KPYIHbIX.

Ocnosubie (OPMBI B3aMMOOTHOIIEHNH OPraHU3MOB B PUPOJIHBIX COOGIIE-
CTBAX — 3TO nuweswvte (mpoduuecxue) cénzu. B mobom npupogaHoM coobie-
CTBE HAYAIBHBIM ITUIIEBBIM 3B€HOM, CO3/IAIONMM B HEM 3a11ac SHEPIruM, SABJISIOTCS
3eJIeHble PACTEHMS, KOTOPbIE HA CBETY M3 YIVIEKMCIOrO ra3a, BOJAbl M PaCTBOPEH-
HBIX B HEH MMHEPWIbHBIX COJICH CO3/IAI0T Oprannyeckne Bemecrsa. Pacrennsamm
OUTAIOTCS PACTUTEIBHOSIHbIC )KMBOTHBIE. MIX, B CBOIO 0uepe/ib, 0ealoT JKMBOT-
Hpie-XUIMHUKN. Tak B IPUPOAHBIX COOGMIECTBAX BOZHUKAIOT CJIOXKHBIE MTUNIEBLIE
CBSI3M — BBICTpAaMBAIOTCs Henu numanus (puc. 13). Koneunbim 3seHoM 110607§1
HENU MUTAHUA ABISIOTCH OPraHU3MBbl, pa3araionme OpraHndeckne BemecTsa
J0 MUHEPAIbHBIX.

MonoxeHue BUAa 1 ero ponb B BUOLEHO3E, ONPEAENsSEMbIE €r0 CBA3SIMU C APYTMMM
JKS" BMAGMM M OTHOLIEHWEM K PAKTOPAM XMBOI M HEXWBOM NPUPOAbI (CBETY, BAGXHOCTH,
TEMNepaType M T. N.), HO3bIBAETCS 3KONOrMYECKOM HULLIEH.

3xocucme.ua = COBOKyﬂHOCTb paa.nnqm)lx ()pFaHH3MOB. HaCensaiomnmx onpe-
JICJICHHYIO TEPPUTOPHIO M JKMBYIIMX B KOHKPETHBIX YCIOBHSX: NIPHU OIIpe/ie-
JICHHBIX TCMHCpaTpr, JAABJICHUM, BJIAJKHOCTH, COJICHOCTH. B skocucreme
JKHBbIE OpFaHPI3Mbl M KOMITOHEHTbI HEXKWUBOM HpHpOﬂbl 06'belH'lH€Hbl KPYI‘O‘
BOPOTAMH BE€HIECTB M MOTOKAMH SHEPIryUM. prnglC HA3€MHbI€ 9KOCHCTEMbI
YACTO HA3BIBAIOT OUOZEOUCHOIAMU.

Puc. 13. [umessbie cBsizn B 6uoieHo3€ (Lernb MMTaHms )
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OpranuaMbl B3aUMOJICHCTBYIOT HE TOJIBKO Mexy co60i, hopmupyst coobue-
CTBa, HO M ¢ A6MOTHYECKOM (HEeXHMBOIT) cpenoii oburanus (nMousoit, armocge-
poit, ruapocdepoit) u Takum 06Pa3oOM CYIECTBYIOT B COCTABE SKOCHCTEM, B TOM
qncie GUOreO1eHO30B.

CpC}.lbl JKU3HH: HA3€EMHO-BO3JYIIHAA, BO/IHAs, ITOYBaA, TEJIa OpPraHn3smMosB
KaK cpeJa JKM3HW; MeCTa 06MT'(IHH$!, XUIIHUKHW Y JKEPTBbDI, ITAPA3UTbI U XO-
351€Ba, KOHKYPEHTHbBIE OTHOIEHWA, ITUIIEBbIC CBsA3H, II€IIb ITUTAHUA, ouo-
[EHO3, 3KOCHUCTEMA, 6M()FCOLICH03.

1. Kakue cpe/bl JKM3HM 3aHUMAIOT )KUBOTHBIE? [IpuBeanTe npuMepsI.

2. Yem omIMYAETCs IOHATHE «CPEA KU3HH» OT TOHATHUSI «MECTO OOUTa-
Husi»? [TosicHuTe HAa KOHKPETHBIX NPUMeEpax.

3. Hcnosnm3ayst pUCyHKM, MOSICHUTE, YTO TAKOE XMIHUYIECTBO U MAPA3TH3M.
4. Kakyio poab B NPHPOJE€ UTPAIOT KOHKYPEHTHBIEC B3aMMOOTHOIICHUS
KUBOTHBIX 1 cumOno3? I[oarsepanTe npuMepamm.

5. Oxapakrepuayitte NOHATHS «OHOLEHO3», «dKocucTemar». lloscuure
IIPUMEPAMH.

§3

Knaccudpukaums XUBOTHBIX M OCHOBHbIE CUCTEMATUYECKUE Py NNkl

Ha 3emie 06MTaeT MHOXKECTBO PA3IMUYHbBIX BU/IOB JKHBOTHBIX, €5KETO/HO yde-
HBIE-300JI0TH OTKPBIBAIOT HOBbIE BUJIbI.

Yro6bl OPUEHTHPOBATHCA B MHOTOOOPA3MM JKMBOTHBIX, CYIIECTBYET HayKa
cucmemamuxa, 11epio KOTOPOH SBASETCS PACIIPE/IEIEHNE JKUBOTHBIX 110 pa3-
JMYHBIM TPyNIaM — ux kaaccudpukanusa. OHa e noMoraeT noMecTuTh BHOBb
OTKpBITbIE BH/bI B HY)XHOM MeCTe€ OOIIEil CMCTEMbI, TO €CThb OOBEAMHUTH HX
B IPyIIibl — €AMHUIBI Kaaccudpukanuu (puc. 14). LlenTpaibHOE NOHATHE KIACCH-
(puKanmm KUBOTHBIX M PACTEHMIT — 3TO BUAL.

Buo — 510 COBOKYIMHOCTH OCO6GEH, HACEAAIOMMX ONPE/IENEHHYIO TEPPUTO-
PHIO, MMEIOMMUX CXOJHOE CTpOeHne, 00pa3 KU3HHU, CIIOCOOHBIX CKPEINH-
BATHCS M IaBaTh IMJIOJOBUTOE MMOTOMCTBO. By, B €BOIO 04epeb, COCTOUT
M3 MOy, Honynsayus — 5T0 COBOKYIIHOCTh 0COO€eil 0OIHOTO BHJA,
JUIMTEbHOE BpeMsi OOMTAIOMMX OTHOCUTEILHO M30JUPOBAHHO OT JpY-
rUX NOMYJISIUIl HA ONPEAENeHHONH YacTn apeana (Mecta pacnpocTpaHe-
HUS) BUJIA.

\
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Kak ocHOBHasi cucTeMaTHyecKasi €JMHNIA BIJ ObLT BBEJICH B HAYKY BEJIMKHUM
mBeAckuM yaenbiM Kapaom Jlunneem (1707-1778). OrkpbiBast HOBbIE BU/IbI, yue-
HBI€ JIETAIBHO OMMCBHIBAIN MX M KaXKJI0MY IpucBanBain Hazpanue. CHavasa Takoe
HA3BaHME JABAIOCHh TOJIBKO HA POJHOM fA3BIKE OTKPBIBIIETO BUJ 3000ra. JInnnei
IPEUTOKII ITOIb30BATHCS JUISl 3TOTO €IMHBIM MEKYHAPO/IHBIM SI3bIKOM — JIATHH-
CKMM, YTOOBI 300JI0TH PA3HBIX CTPAH MOIJIM TOHUMATh, O KAKOM JKMBOTHOM M/IET
peub. JIMHHENH NMPeaIONKII TPUCBAUBATD KAXKIOMY BUJY KMBOTHBIX JIATMHCKOE
nMsi, cocTosiee u3 AByX cioB. [lepBoe cI0BO 3TOro MMEHN — CyIECTBUTEIBHOE,
KOTOpOe 0GO3HAYAET MPUHALIEKHOCTh KMBOTHOTO K OINPEJACICHHOMY POOY
(manmpumep, Larus, 9To o3Hawaer «uaiika»). Bropoe cioBo — npunararenbHoe,
sudosoe onpedenenue (ridibundus, uro oznavaer «oszepHas»). B urore noyda-
€TCs BUJOBOE HA3BAHME XOPOIIO M3BECTHOI NTHIbI — 03eprou uauxu (Larus
ridibundus). M 3To Ha3Banme MpUHAIIEKUT TOJBKO €il, He BcTpedaeTcs: OoJibiie
HHU y KOTO U3 OTPOMHOTO YMCJIa BUIOB JKMUBOTHBIX HAIICH IUIAHETBHI.

bimskue BUAbI OObEAUHSIOT B OJJMH PO,
. \ \ \ Hanpumep: sopona, eopon, zaika v zpau
&\ ‘ obbeaunennl B poj 6opor (Corvus). biaus-
' KH€ POJbI OObEANHSIIOT B CEMEUCMEA: POJ
B0POH, POJ COPOKaA, Poj COUKA, poj Ked-
PpoBKa 06 beAMHEHBI B ceMeiicTBO Bparosvie
(Corvidae). B cBoio ouepenb, 6;1m3kmne cemeii-
CcTBa OOBEAUHSIOT B ompaodwi. Tak, cemeii-
crBo Cunuueswvie, cemeiictBo Bpamnoswie,
cemeiictBo Jlacmouxoevie mpuHaIEKAT
K oTpsigy Bopobvunoobpasmnwvie (Passerifor-
CeMeicTBo mes). bauskue oTpsaabl COCTABAAIOT KJAACC.
Tak, orpsin Bopobvunoobpasmnvie, orpsj
Cosoobpasnwie, otpspn Iyceobpasnvie npu-
HaJuteskat K kraccy IImuypt (Aves).

Bun Bug Bun Bun

\

Pox

\

Orpsz bimskne Kinaccpl 0ObEMHEHDBI B MUNBL.
| Tak, xnacc ITmuypt, knacc Am@pubuu, xnacc
Khace Munexonumarowue sxopsar 8 Tun Xopdosewvie

(Chordata). B nacrosimee Bpems BbIIEASIOT
A0 25 pa3siM4HBIX TUIOB JKMBOTHBIX. Bce
OHU OObEeAUHEHBI B #apcmeo sKusommuvie.
Yokt 1t Tl HMnoraa npocreiinme, OJHOKJIETOYHbIE BOJIO-

cxXema CONnoOAYMHEHUS PasIHIHbIX pOCJIld H HeKOTOPbIe npyr“e I‘pynl’lbl M"Kp()'
TAKCOHOB — OT BHJIa /IO THIIA - OPraHM3MOB BBIJCJIAIOT B 0C0O00€ IapCTBO

\

Tun
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IIpomucmul (aTO B IEPEBOJE € rPEYECKOrO O3HAYAET «CaMbI€ MTEPBBIE» ), COYETA-
I0IME B CBOEM CTPOEHUM U KUBHEEATETBHOCTH YEPThI JKMBOTHBIX U PACTEHUIA.
B nacrosimem yueGHMKe IIpOCTEHIIME PAaCCMATPUBAIOTCS B COCTABE OTAEIBHOTO
nojanapcTea napcrsa AKusommwie, kak TpUHITO B GOJBIIMHCTBE OTEYECTBEHHBIX
HAyYHBIX KHUT ¥ BY3OBCKMX YUEOHUKOB.

Ob6beuHenne B pasjiMuHble CHCTEMATHYECKHUE TPYIIIbI AEJAeTCs CIenaIn-
CTaMU-OMOJIOraMU HE TTPOM3BOJIBHO, a4 B COOTBETCTBUHU C HAYYHBIMH CBEJCHUAMU,
OCHOBAHHBIMH Ha JIETAIBHOM U3YyYE€HHH CTPOEHUS J)KUBOTHOTO, €T0 (PU3MOJIOTHH,
reHEeTUKH, pacipocTpaHeHus U Jaxe nopegeHus. CymecTByeT MeKIyHapoO/HbIH
KOJAEKC (CBOJ| NpaBWJI) HA3BAaHUII JKMBOTHBIX. B coBpemMeHHOIT cHcTeMaTHKe
UCIHOJB3YIOT MPOMEKYTOUHbIE KATETOPUU: HAJZOTPSJA (BBINIE OTPsJA), MOJTHIL
(Hmke THma), nojakaacce (Hmke Kiacca). CoBpeMeHHast KIacCupUKaus KUBOT-
HBIX — ecTecTBeHHass. OHa OTpaXkaeT 3BOMOIMOHHbBIE, POJCTBEHHBIE OTHOINEHUS
MEK/Ty HUMMU.

B 3tom kypce 6uonorum nocnepoBatenbHo paccMaTpuBaloTcs ocobeHHoCTH
\Y, CTPOEHUS U KU3HEAEeATENbHOCTH, MHOroobpasne 1 3Ha4YeHUe BAXHEHLWNX TUNOB
& uapctea XueotHele. B noguapcree [Mpocresiwme, unm OpHokneTouHsble, M3yya-
totcss Tun CapkopoBsbie M xryTMkoHocubl (oHM o6pasyioT ABa OTAENbHLIX Knacca) u Tmn
Nupysopum.
Bce octanbHbie xuBOTHbIE OTHOCSTCS K noguapctey MHuoroknetoursie. Cpegy HUX pac-
cmatpusaiotes Tunei: KuweynononoctHeie, [Tnockue yepsu, Kpyrnvie yepsyu, Konbuatsie
yepsu. B octanbHbix TMNAx 6onee noapobHO U3yyaloTes KNacchl XMBOTHLIX. Tak, B Tune Mon-
NIOCKM paCCMOTPEHBI NpeacTasuTenu knaccoe bpioxoHorue, [lsycrsopuyarsie, [onosoHorue.
B camom Bonbliom no uucny Bupos Tune YnenucroHorue usyuaiotcs knaccel PakoobpasHsie,
[MaykoobpasHbie, Hacekombie.
Tun Xopaossie sknioyaeTt knaccel Xpsuesbie pbibbl U KocTHbie pbibbi (koTopbie 0bbeaunHsioT
8 Hapknacc Peibei), 3emHosoaHbie, [Mpecmbikaowmecs, [Mtuust 1 Mnekonuraowme. B Hanbo-
nee BbICOKOOPraHM3OBAHHOM KNACCE MIEKOMUTAOWMX paccmatpueaetcs 11 oTtpspos,
a B KPynHbix oTpsaax XuwHsie u [IpumaTtel — NpeacTaBuTEN BAXHEHLWMX CEMENCTB. ITO
NO3BONSET CXEMY KNACCMPUKALMM HANONHUTE KOHKPETHBIM COAEPXKAHUEM.

CoBpeMeHHas cUCTEMA JKMBOTHOTO MUpPa MOCTPOEHA HA OCHOBE CTEIEHU POJI-
CTBa MEXJTy J)KUBOTHBIMM M UX MPOMCXOXK/A€HUs. TUIIBI JKMUBOTHBIX Pacrosioxe-
Hbl OT MPOCTBIX (HU3MMX) K GOJI€€ CIOKHBIM (BBICIIMM), YTO COOTBETCTBYET
o61eMy HaNpapJE€HUIO UCTOPUYECKOTO Pa3BUTHUs (3BOJIOIMM) JKMBOTHOTO
mupa Ha 3emie. Knaccndukanus — o6beiIMHEHNE )KUBOTHBIX B I'PYIIbl HA OCHO-
B€ CXOJICTBA BHYTPEHHETO M BHEIIHErO CTPOEHUs, (PU3NOJIOTUH, F€HETHKH,
POJICTBEHHBIX CBSI3€M, CIOCOOHOCTU TPOU3BECTHU MOJTHOIEHHOE MTOTOMCTBO.
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. CucremaTuka, nonyasiums, BUji, poJ, CEMENUCTBO, OTPSJL, KJIaccC, THUII, [ap-
CTBO, apeaJl.

1. KakoBsl 3azaun Hayku cucrteMarukn? Kak ona momoraeT usyvaThb nap-
CTBO KMBOTHDBIX?

2. Hazosute ocHoBHyIO eaunauily kiaccuguxanmm. /laiite ee onpeaenenue.
3. TocTpoiiTe nocae0BaTeIbHYIO HEMOYKY CONOAYMHEHUS OCHOBHBIX CHC-
TEMATHYECKMX KATETOPHIA B IIAPCTBE KMBOTHBLIX HA KOHKPETHOM IIPUMEpE.
4. CpaBHUTE CHCTEMATHYECKNE KATETOPUH IIAPCTBA PACTEHUI U 1IapCTBa
KUBOTHBIX. [IpuBeanuTe npumepsl.

§4 BnusHue yenoseka HQ XMUBOTHbIX

OrpomMHoO€ BIMSIHME HA KUBOTHBIX OKA3bIBACT XO35MCTBEHHASA JI€ATEIbHOCTD
moJeil. BoipyOka s1ecoB, pacnaimka 3emMesb, IpUMeHEeHUe YI0OPEHUI 1 S/I0XUMU-
KATOB YXYALIAIOT YCJIOBUSI OOUTAHUS KUBOTHBIX. DTH YCJIOBUSI UBMEHSIOTCS TIPU
ocymeHun GOJIOT, CO3/JAHUH TUIOTMH M OPOCHUTEJIBHBIX CHCTEM, paspaboTKe 1o-
JIE3HBIX MCKOIAEMBIX, CTPOUTEILCTBE TOPOJAOB M TPAHCIOPTHBIX MaruCTpaiei.
Bo Bcex nepeuncIeHHbIX CIydasx 4eJ10BEK OKa3biBAET HA JKUBOTHBIX KOC8EHHOE
GAUAHUEC, U3MCHSISI CPEYy MX OOUTAHMSA.

Bennko u mpamoe ausinue 4yesoBeKka Ha KMBOTHbIX. Upesmepnas oxora
NpHBEJIA K MCUYE€3HOBEHHIO MHOTMX BUJIOB )XUBOTHBIX. Hanpumep, Bcero 3a 27 ner
(1741-1768) 6Gbuta yHUUTOXKEHA cmeieposa Koposa (puc. 15) — Manonoasmx-
HBII M JIOBEPUYMUBBIH MOPCKOI1 3B€Pb, KOPMHUBIIMIICS Ha MEJIKOBO/IbE BOJOPOCIs-
v y Komangopcknx octpoBos. K HecqacTsio, J)KUBOTHOE 001a/1a/10 BKYCHBIM Msi-
COM M Ha HEro O6bUIO JIErKO OXOTHUTbCSI.

K cepeanne XVIII B. ncuesnn kpynubie (Maccoii 1o 20 kr) Heseraiomme roy-
on — Bpoumbl, oburapmue Ha MackapeHckux ocrposaX. [Itunsl ruesauimncn
HA 3emJIe, MO3TOMY OOJIBHION BpEJl UM IIPHHOCHMJIN 3aBE3€HHbBIE €BpOIeHaMu
JOMANIHUE 3B€pPH — COOAKM, KOIIKH, CBUHBU, KOTOPBIE MOEAIN AN U NTEHIIOB.

O1HOIT M3 CaMbIX MHOTOUMCJIEHHBIX 1TULL CeBepHOIT AMepUKM ObLI CIRPaHCMEly -
1owuit z0ay6s (puc. 16). OH rHE3MICS HA IEPEBbIX KPYITHBIMU KoJoHUAMHU. CTan
roayoeit JOCTUralu MUWLIMOHOB ocobeit. MaccoBoe ucTpebieHne CTPAHCTBYIOMMX
roaybeii esponelickumm nepecenennamu Hayanoch B XVII 8. [Ttun crpessum, nosu-
JIM ceTsiMM, cOmBauM nmaikamu. Ha MecTa noGouin BBIyCKaIM CBUHEH, KOTOPBIE 110~
e[ yOUTBIX IITHL] ¥ BBITIABIINX M3 THE3/I NTeHI0B. K KOHIly nponwioro Beka cTpas-
CTBYIOIIHE TOTYOU CTAIN PEJKUMH, HO B 3TO HUKTO He Mor noseputs. [Tocaenmii
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CTPaHCTBYIONIMI TOIy0h MOrud B 300- 4{1
napke r. Hnanunanarn (CIHIA) B 1914 1.

Teniepnb B 3TOM ropojie OTKpbIT My3€id,
MOCBSAIIEHHBIH CTPAHCTBYIOIEMY T'O-
ay610. ITO NMEevYaTbHbIH NpUMep Lese-
HAIPABJIEHHOIO YHUYTOXKCHUS Yes0-
BEKOM HEKOI/[a ITPOLBETABIIETO BH/A.

Cnncox mcTpebGJeHHBIX YenoBe-
KOM JKMBOTHBIX UPE3BBIYAITHO BEJMK.
B nem uncasites 3ebpa xeazea, cymua-
mutil 601K, esponetickuil ubuc. Ha iore
Espomnsl, B 3anaanoii Cubupn, Kazax- N
crane n Cpenneit A3umn ncuesna auKas
Jnomanb — cmennou mapnaw (puc. 17).
Jlo cepeaunnr XIX B. 3TOT BHJA eme  Puc. 15. Crewieposa koposa
BCTPEYAICA B MPUUYEPHOMOPCKUX CTe-
nax. [Tocaeanmii BosbHbIi Tapnan 661 your B 1879 1., a B HeBoJIE, HA KOHHOM
3asojzie, goxwi 10 1918 r. Terepb 3TOro AMKOro mpeka COBPEMEHHBIX JIOMIA/Ci
HeT Ha 3emie. boun ucrpebaen u ecnou mapnawn. Buayumo, kK HacTosmeMy Bpe-
MEeHH Mcuessa B npupoje u zowaos Ilpicesanvckozo.

OcoBeHHO CUIBHO OT NPSIMOTO M KOCBEHHOTO BO3/I€HCTBHS JIOJAEH IocTpaja
JKUBOTHBIN Mup ABcTpaiimy, HoBoii 3eranjinm, MHOMMX OKEaHNYECKUX OCTPOBOB.
Tam MHOTHE BHIBI 110 BUHE Y€JIOBEKA OKA3AIMCh HA IpaHy BeiMupanus. [Tonnmas,
9TO MCUE3HOBEHHE JII0O0TO BU/IA JKUBOTHBIX — HEBOCTIOTHUMAS TTOTEPS, IO/ CTAIN
OXPaHATb PEJKNE BUJIbI, 3a00TUTHCS O COXPAHEHUHN YMCJIEHHOCTH IIPOMbICTOBBIX
AKMBOTHBIX. B 1966 r. Bcemnpubim (MexyHapoAHBIM) COI030M OXpaHbl IPUPO/Ib
Y IPHPOJHBIX pecypcoB Obuta nanana Kpacnasa knueza, conepxamas Crimcok peji-
KUX M MCYE3AI0IMX BUIOB )KUBOTHBIX.
KpacHblii iBeT — 3TO CUTHAJI TPEBOTH.

B Kpacnoii xaure cozepikarcs

CBEJIEHUA O PEJIKUX BHJAX — MX pac-

NPOCTPAHEHUH, YUCJIEHHOCTH, TIPHU-

YMHAX O€JCTBEHHOTO IOJIOKEHUA

U Mepax M0 COXPaHEHMIO. TH CBe-

JI€HUS PEryJspPHO MOMOJHAIOTCH.

B nanbueiimenm 6bun cosannst Kpac-
HbI€ KHUTH PEIKUX BHIOB JKMBOTHBIX
pasubix crpad. Ecte Kpacmas xuura  Puc. 16. Crpancsyiomumii ronyon

21



PEAKMX BUJIOB KNBOTHBIX Poccniickoii
Denepanun. Kaxas crpana Hecet oT-
BETCTBEHHOCTD 32 COXpPaHEHHUE BUJIOB,
BHeceHHbIX B Kpachyio kuury, nepej
CBOMM HAPOJIOM M BCEM HYEJIOBEYECT-
BoM. EcrecTBenno, Hanecenune 1o6oro
Bpe/Za TAKUM JKMBOTHBIM SABJIAETCSH
NPECTYIUICHUEM.

Jlisi coXpaHeHMsI PeIKuX KHUBOT-

Puc.17. Crennoii Tapnan HBIX, Cpe/bl NX OOUTAHUS U BCETO npu-
POZIHOTO KOMIUIEKCA CO3/1aHbl Guocep-
HbI€, TOCYAAPCTBEHHbIE, pecnybanKkaHckne 3anoéednuxu. Tak, B Poccun, B 1enn-
te Boarn, ¢ 1919 r. cymecTByeT AcTpaxaHCKMii 3a110BEIHUK 110 OXPAaHE IHE3/JOBUI
PEJKHUX BOJHBIX M OKOJIOBOJHBIX IITHUI] M MECT UX OOMTAaHMS. 3/1€Ch XK€ BO BpeMs
NepeseTOB OCTAHABIMBAIOTCS HA OT/ABIX M KOPMEXKY CEBEPHBIE NTHUILbI.

B Tex caryuasix, KOrja YuncJIeHHOCTh BI/IA B IPUPOJIE CTAHOBUTCS TAKOH HU3KOM,
4TO CaM OH BOCCTAHOBUTBLCSI HE MOJKET, €TI0 PAa3BOJAT B HEBOJIE, @ TOTOM BbIITyCKAIOT
B €CTECTBEHHYIO cpefy oburanms. Tak mocrynuim ¢ Kaaugopuuilckum KoHoo-
pom. Ero Teneppb pasBoAsST B HECKOJIBKMX 300MapKaX M MOTOM BBIITyCKAIOT B TE€X
MeCTax, I7le KOHAOPbI OGMTAJIN paHblIe. YYeHbIE CIEJAT 3a TEM, KaK YyBCTBYIOT
ce6Gs BBIMYIEHHbBIE HAa BOJIIO NTUILL. B Hameil cTpane co3/1aHO HECKOJIBKO MUTOM-
HHMKOB I10 pa3BefeHunio 0.1azopooibix cokonos (barobanos, cancamnos) u aApyrmx
XMIMHBIX OTHIL [IITOMHMK XMITHBIX IITHI] €CTh B 3an1oBeiHuKe «[anmmubs ropa»
B JIunenkoii obaacty, )xypasiei pa3ssoasaT B OKCKOM 3aI0Be/HUKE.

PanmonaipHOE MCTIOIb30BAHMUE U OXPAaHa JKUBOTHOT'O MUPA — 3TO BAXHEHIIMe
roCyJapCTBEHHbBIE ¥ OOIIECTBEHHBIE 3a/1a4M, 3a00Ta O HAIIEM HAIIMOHAJIBHOM
JIOCTOSTHUMN.

KocBennoe u npsivoe BIMAHME ueOBEKa Ha KUBOTHBIX, KpacHas kuwra,
ﬁ 3aMOBEIHHK.
1. IlpuseauTe npuMepbl OTPULATENBHOTO BO3/IEHCTBUA Y€I0OBEKA HA YHC-
JIEHHOCTb M Pa3HOOOpa3He KUBOTHBIX.
2. HazoBuTe JKMBOTHBIX, MCUE3HYBIIUX B PE3YJIbTATE JIEATEIbHOCTH Y€I10-
BEKa.
3. Kakue mepbl NpeAnpUHUMAIOTCS B HAIEH CTPaHe U B MUPE 110 CcOXpa-
HEHMIO PEAKUX KUBOTHBIX?
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§5 Kpartkas ucropus passutus 3oonorum

JKusorHbIe Beerna nvenu 6osibioe 3HaYeHne Juist deaoBeka. ZKusHp ipeBHux
JIOJIEN TIOJIHOCTBIO 3aBUCEJIA OT UX 3HAHUN 00 OKPYKAIOLIEH MpUpo/e, 0COOEHHO
0 KUBOTHBIX. BaKHO 6bUIO 3HATH, I/I€ M KAK OXOTHUTBLCS HA 3BE€PEi U IITUIL, IOBUTH
PBIOY, KaK CIIacaThCs OT XMITHUKOB, HAYYUTHCS COAEPKATH M PA3BO/IUTD KMBOTHDBIX.

Hayka 30050rus uMeeT JUIMHHYIO U MHTEpPECHYIO uctopuio. [lepsoie kuuru

0 JKMBOTHBIX u3BecTHbI 3 JlpeBHero Kuraa n Muann. OpHako nayunas 300-

norust 6eper Havano B J/Ipesneii [pernm n cBsizana ¢ TpyaMu BEJIMKOTO yue-

noro Apucrorens (IV B. 10 H. 3.).

On omucan okoao 500 BUIOB )KMBOTHBIX, Pa3/IEJIMB UX Ha JIBE TPYIIIbL: UMe-
o1He KpacHyio KpoBb 1 6e3 kposu. K nepsoii rpynne Apuctorenb OTHOCHII BCEX
BBICIIMX JKMBOTHBIX: 3BE€PEI, MITHIL, TaJI0B (3€MHOBO/IHBIX M MPECMBIKAIOIMXCS)
¥ pbI0; KO BTOPOI IpyIiNe — HU3IUX JKMBOTHBIX: HACEKOMBIX, PAKOB, MOJUIIOCKOB,
gepBeid u Jp. Tak Brepsble ObUIM pa3jie/ieHbl JKMBOTHbIE HA NO360HOYHBLIX
1 6ecno360HOMHBLIX. APNCTOTEb ONUCAI CTPOCHHUE U PA3BUTHE, PACIIPOCTPa-
HEHME M 3HAYECHUE M3BECTHBIX TOTJAA JKUBOTHBIX. Ipyabl Apucroressi Obuin
JUISl CBOETO BPEMEHM 300JIOTUUECKOM SHIMKIONE/NENH, a €€ aBTOpa Tenephb BIIOJI-
HE 3aCAY)KEHHO Ha3bIBAIOT OTIOM 300J0ruu. OCHOBHOM TPy APpUCTOTEIS, KOTO-
pbIiT Onpeesna JanbHeilmee pa3BuTHe 300j0THH, — «MCTOpUs KUBOTHBIX».
JroT Tpya ObUT HanMCaH BO BTOpoi nmonosunHe IV B. 10 H. 3. HA ApeBHErpeye-
CKOM sI3bIKe, 4 BIIEPBbIE MEPEBE/ICH Ha PYCCKUIA A3bIK U u3/1aH B Poccum ToabKO
B 1996 r.

Cpeanne Beka HEMHOTO TPUGABMIN K MTO3HAHMIO KMBOTHOTO Mupa. boum 3a-
ObITHI JIa’K€ MHOTHME CBEJEHMsI O JKMUBOTHBIX, M3BECTHBIX B AHTHYHOE BpeEMs.
B Cpeanue Beka 300JI0rMYeCcKasi HayKa pasBMBAIACh B CBA3M € KOHKPETHBIMHU
MPAKTUYECKMMH 32/[a4aMy: COIEPIKAHUEM M Pa3BE/IEHNEM JKUBOTHBIX, OXOTOMN Ha
3BEpEil U IITHIL.

I HHTepec K M3ydeHnIo JKMBOTHBIX PE3KO BO3pOC B 310Xy Bospoxaenus B cBs-

3 C Pa3BUTHEM TOPrOBJIM U MOPEIUIABAHUS.

M3 MHOTOYHCIEHHBIX 9KCIEUINN IyTEeNECTBEHHUKN TPUBO3WIN CBE/IEHUS
O HEM3BECTHBIX PaHee KMBOTHBIX, HAKAIUIMBAJIMCDH JIAHHBIE O PACIIPOCTPAHEHUH
¥ MHOTOOOPa3uM JXMBOTHOTO MMPA.

BaxkHoe 3HaueHHe JUisi U3yYEeHUs MPOCTEHIINX UMEJIO0 M300peTeHne MUKPO-
ckomna. MckycerBo mummgoBath JIMH3bI ObLUIO M3BECTHO AaBHO. HeopnokpatHo
NBITAINCH PACCMATPUBATH MEJIKME OGBEKTHI ITPU OMOIIM HECKOIbKUX MH3. Hau-
Goabiero ycnexa pobwics rowranaen Auronn san Jlesenryk (1632-1723). Ero
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KOHCTPYKIIMA MUKPOCKOMa 6buta Hanbosiee yaunoi. OH OTKPbUT M ONMCaT HEM3-
BECTHBIH TOTZA YYE€HBIM MHUP MPOCTEHIMX KMBOTHBIX. IIpuesxan k Jlesenryky
u Iletp I ¢ neanio yBUAETH «TaitHbI IPUPO/IBI».

Yncsio0 M3y4eHHBIX OPraHU3MOB CTAJIO TaK BEJMKO, YTO HEOOXOAUMO ObLIO
ux iaccupunuposats. Ilpepraranmmuces pasuble KaaccupHKanuy pacTeHHi
M )KMBOTHBIX.

HauGosbiee 3HaueHMe sl JAIBHEHIIETO Pa3BUTHS 300JI0MMU UMEIH TPY/bl

mBeickoro ydenoro Kapna Jlmunes, mojoxuBiIMe Hayalo COBPEMEHHOM

KIaccnpuKaIuy )KMBOTHOTO MMPA ¥ COBPEMEHHBIM HAyYHbIM HA3BAHUSIM PaC-

TEHUIH M JKUBOTHBIX.

Bosbmoe 3nauenue Jyisi M3y4eHUs JKUBOTHOro mupa Poccum umenn skc-
neJUIA, OPraHn30BaHHbIe AKajeMHuel Hayk, codzanHoit B 1725 r. no yka-
sanumio Ilerpa L.

Pycckuit akapemuk M.C. Mannac (1741-1811) coeepwmn skcneauumm & MNosonxee,

\Y, Ha Ypan, tor Cubupwm, uccneposan Mpukacnmiickyto HuamenHocts, CesepHeiit Kaekas,

Ny Kpbim. Ucnonb3ys ceepeHus cOBCTBEHHBIX U APYrMX QKQAEMMHYECKMX SKCMeamumi,

Mannac cospan kanutansHeii TPYA «Pyccko-Asuartckas 3oorpadus», B KOTOpom Beinu onu-
COHbI BCE M3BECTHBIE K TOMY BPEMEHMU NO3BOHOYHbIE XMBOTHbIE Poccum.

HoBblii 3Tan B pasBUTHM 300JI0THH, KaK U IPYTUX OMOJOTrMYECKUX HAYK, HAUM-
HaeTcs co Bropoi nososuubl XIX B. nocae uajganusa kaurn Yapasa lapsuna
«IIponcxoxaeHne BIHJIOB IyTeM eCTeECTBEHHOro otbopa» (1859).

Y. JlapBuH yOeAMTENIBHO JOKA3aJI, YTO KUBOTHBIH MUD U3MEHSETCA B PE3YJIb-

Tare eCTECTBEHHOTO Pa3BUTHSA; (POPMHUPOBAHME HOBBIX BHJIOB IMPOMCXOAMUT

B GopbOe 3a CylecTBOBAaHME M 32 CYET BbDKMBAHUA Hambosee npUcnocos-

JIEHHBIX.

Ha ocnoBe co3gannoro /[apBMHOM 3BOJIOIMOHHOTO yYE€HUs 300/J10THS CTala
ObicTpO paspuBaThcd. boabmme ycnexm ObUIM JIOCTUTHYTBI B CUCTEMATHKE.
O6 3TOM CBHUJETEJLCTBYET OIMMCAHME MHOTMX HOBBIX BHJIOB KUBOTHBIX. Ecam
Apucrorens onucai Toabko okoao 500 xusotubix, To K. JInaHe crano nssect-
HO 4208 Bu10B, B Hauate XIX B. ux 6610 onucado 48 Teic., B koHIe XIX crome-
st — 400 ThIC., a ceifuac u3BecTHO Hos1ee 1 MiIH BHUIOB.

3HQueHWe ans passuThs 3oonorun umenn skcneauumn A.®. Muagengopda Ha cesep

u soctok Cubupw, MN.MN. Cemenosa-Tsan-LLakckoro, H.M. MNpxesaneckoro, ux yuexu-
koB 1 nocneposatenei 8 Llentpanbhyio Asmio, MCcnepoBaHWs No cpasHUTENbHOM 3MBpuHo-
norun A.O. Kosaneeckoro u .M. Meunukoea, no naneontonornu — B.O. Kosanesckoro,
no ¢uanonorun — N.M. Ceuenosa u W.I. MNaenosa.

ﬂ OcHosatensHyio NoaaepxKy 3BOMOLUOHHOE yyeHue nonyuuno s Poccuu. bonbwoe
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Lupoko u3sectHsl ycnexu oteyectsenHbix 3oonoros 8 XX 8. beinu npoponxens uccnego-
BAHUS B pa3Hbix obnactsx 3oonormn. A.H. Cesepuos u M.U. LLimansraysen cospanu dyH-
AGMEHTanNbHbIE TPYAbl N0 380MOUMM XMBOTHBIX. M.A. Men36up, MN.M. Cywkun, [T, Jemen-
TbeB NPOAONXMIM UcCnenosanus no ¢ayHe u sooreorpadmu, H.K. Konbuos — no renetnke
u ambpuonorum, [1.H. Kawkapoe, A.H. @opmosos — no skonoruu. E.H. Masnosckuit pas-
paboTan Teopuio NPMPOAHO-O4AroBLIX 3a60NEBAHMIA M 3ANOXKMN HAYYHbIE OCHOBbI BOpLEbI
C NPUPOAHO-0HArOBbIMU MHBEKUMOHHBIMKU BONE3HIMU YENOBEKA U AOMALIHMX XHUBOTHBIX (4y-
MOW, Tynspemuei, sHuedanutom u ap.). LLinpoko nssectHsl ycnexu oteuectseHHon 3o0ono-
M B U3yyeHuu yepeen-napaautos wkonon K.M. Ckpsbuna.

MSWCHHC AKMBOTHBIX UMECET JUVINTEJIBHYIO 1 UHTEPECHYIO HCTOPHIO. I/ICCJICZIO'
BAaHHUSAMHM MHOTHX Y4Y€HBIX CO3/laHa COBpEME€HHas1 300JIOTUYECKAash HayKa,
uMeIonas BakHoe 3Hadenue. Ona NpoOAOJDKAET yCIICUIHO Pa3BUBATbHCH.

/

W ITo3BoHOUHBIE, HECTTO3BOHOYHDIE.
~N

1. Kro Bnepsbie 3aHs1Cs M3ydeHMEM JKMBOTHBIX M UX KIacCH(uKaimeii?
2. KakoBa posib ApUCTOTEIsI B PA3BUTHH 300JI0TMH?

3. Kaxkoe 3nauenue nmean tpyabt K. Jlunnes n Y. /lapsuna juist pazsurus
300JI0rUM?

4. Kakosa poJb aKa/IleMIYeCKIX SKCIE/IMIHIN B U3y9E€HNH JKUBOTHOTO MUPa
Poccum?

5. OxapakrepusyiiTe BaKHEHIIME 3TaNbl Pa3BUTHUS HAYKH 300JO0TMH
B Poccum.
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Maea 2 CrpoeHue Tena XuBOTHBIX

§6 Knetka

Kak n3BecTHO, Tesia BCeX JKMBBIX OPraHU3MOB COCTOAT U3 K1eTOK. EcTh opra-
HU3MBI, T€JIa KOTOPBIX COCTOAT TOJLKO M3 O/{HOM KJIETKH, — 3TO GAKTEPUH, OAHO-
KJI€TOYHBIE BOJOPOCIN, TpubHI, mpocreiimue. Tesa 60abIMHCTBA JKUBOTHBIX CO-
CTOSIT U3 MHOXKECTBA KJIETOK.

’ H3ydeHnem CTPOEHMsI, Pa3BUTHS U JIESTEIbHOCTH KJIETOK 3aHUMAETCs HayKa
yumonozusi (OT rped. Yumoc — «KJIeTKa», 1020C — «HayKa» ).

KiteTkn Bcex JKMBOTHBIX MIMEIOT 00111ee CTPOEHME M OTIMYAIOTCA OT KJIETOK pac-
Tenmii (puc. 18). BoabIMHCTBO KJIETOK JKMBOTHBIX OYEHDb MEJIKHE: X pa3dMepbl —
10-100 mxm*. TToaTomMy M3ydaTh X CTPOEHHUE MPUXOAUTCS IIPHU GOJIBIIOM yBEIHYE-
HUHM MUKPOCKOTa. POPMBI KJIETOK JKUBOTHBIX OU€Hb pa3inyHbl. Tak, KIeTKH MbIIiig
CWJIBHO BBITSIHYTBI ¥ MMEIOT BepeTeHOBH/HYIO (hopmy. KiieTkn KpoBu — OBaIbHOI
(popmbl. KineTkn Kox# I10CKHe, BBITSHYTBIE WK BLICOKME, HOKaAIOBUIHBIE. Y OHUX
KJIETOK €CTh OTPOCTKH M BBICTYIIBI, IPYTHE KJIETKH UMEIOT IIAJIKYIO [IOBEPXHOCTD.
' Pazmmumns no BesmunHe u (opMe KIETOK JKMBOTHBIX 3aBUCAT OT (DyHKIMIA,

KOTOPbIE€ OHM BBITTOJTHSIOT.

CHapyXu KMBOTHAsl KJIETKA IOKPbITA 3JACTUYHON KJIeMmouHou memobpa-
Hou (OoT nar. Membpana — «KoxXHI@a», «iwieHka»). OHa OTAesIsieT CoAepPKUMOe
KJIETKHM OT HAPYXKHO# Cpe/ibl ¥ CIIOCOOHA MPOITYCKATh BHYTPb KJIETKHU O/IHH BEIIE-
CTBA, A M3 KJIETKH — JIpyrue, obecrnieunsas o6men semects. Kak nssecTHo us kyp-

*1 MKM (MMKPOMETP, MUKPOH) paBeH OJIHON MMJUIMOHHOM JI0JI€ METpa MM OJHOM THICSAYHON A0s€e
CaHTHMETPA.

26



Puc. 18. Crpoenne xuBoTHO# (A) u pacrurensnoit (b) wierok: 7 — kierounas o60s0uka

(y pacrenmii); 2 — kiaerounas memGpana; 3 — annapat [oabmkn: 4 — spo ¢ AAPBIIIKOM;

5 — pubGocombl; 6 — IM30COMBI; 7 — IHAOMUIA3MATHYECKAs CeTh; § — BaKyousib; 9 — XJIOPOIUIACT;
10 — muroxonapuy; 11 — muroruiazma

ca GOTaHMKM, B PaCTUTENbHOIN KIETKE CHAPYXH OT MeMOpaHbI PacroJIOXeHa
IUTOTHAsA 06OJIOUKA, COJAEPIKANIAs LEJUTI0N03y. B ominumne oT pacTUTETbHBIX Kiie-
TOK KJIETKH JKUBOTHBIX TAKON OOOJIOUYKHA HE UMEIOT.

OcHOBHOE COIEPKMMOE KJIETKH, 3AITOJHSIONIEE BECh €€ 00beM, — BA3Kast 3ep-
HUCTasl YUMONAAIMA (OT rped. UUMOC — «KIeTKa», NAA3Ma — «06GpPa3OBaAHME» ).
Ona noCcTOAHHO JABMXKETCS, B HEH MPOTEKAIOT BCE KU3HEHHBIE POIECCHI KIETKH,
B YaCTHOCTH 0OMeHn euwjecme. B nuroruiazme nepuondecku oopasyioTcs Imy-
3bIPbKM, HAIOJHEHHBIE JKUIKOCTBIO, — 6aKyosu. OHU UIpPAIOT BAXKHYIO POJIb
B IIMIIEBAPEHMH: YCBOEHUH Y HAKOTUIEHUH 3aIacOB MATATEIbHBIX BEIECTB, ya-
JIEHUM BPEJHBIX MPOJYKTOB JKM3HEAESATEIbHOCTH, 06ECIeunBasi OTHOCUTENIbHO
IMOCTOSAHHBIN COCTAB IMUTOIUIA3MBI. Tak ocymecTsisiercss 0OMEH BEIECTB MEXKIY
KJIETKOI M OKpYKalomel Cpeoii.

LlenTpanbHoe MECTO B IMTOILIA3ME 3aHMMAET IJIOTHOE OKPYIZIOE TesbIle —
A0pPo. B HeM HAXOAATCS XPOMOCOMbL (OT TPEY. XPOMA — «IBET», COMA — «TEJIO» ),
COCTOSAIME M3 JUIMHHBIX MOJIEKYJl OpraHudeckoro semectsa. OHM peryampyior
IPOIECCHI, TPOTEKAIOIME B KJIETKE ITPU PA3MHOKEHUH, 00€CIIeunBaloT Nepeady
HACJIEICTBEHHDBIX MTPU3HAKOB JJOYEPHUM KJIETKaM, OOPa3ylolMMCs TIPH JEJE€HUH,
Y Pa3BUBAIOIMMCS U3 HUX OPraHU3MaM.
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B nuroruiazme pacroioxeHsl 0p2anoudst (opraHeiibl) — 0coObie KIeTou-
HBIE «OPraHbl», BBINOJHAIONME ONpeeIeHHbIe (DYHKIUU.

yaiwKe KaHanbubl. B knetkax Bcex XMBbIX OPraHU3MOB COAEPXMTCS MHOXECTBO Ma-

neHbkux okpyrbix Teney, — pubocom. OHu pacnonoxeHsl y MeMBpaH SHAONNA3MaTK-
yeckoi cetu. B pubocomax npoucxogut cuntes 6enkos, U MO KAHANAM SHAONNA3MATUYECKOM
CETU OHW TPAHCMOPTUPYIOTCA B PA3HBIE HYOCTH KNeTKK. B mutoxoHapusx (ot rpey. mitos — «HuTb»,
chondros — «3epHbIlWKO»), BBITAHYTEIX, OBASbHBIX TENBUAX C MHOTOYMCIEHHBIMU BHYTPEHHUMM
neperopoakamu, obpasytotcs boraTbie 3Hepruen opraxHuyeckue Bewectsa. Mx sHeprus ucnons-
3yeTCs HO KM3HEHHBIE NPOLECChl KNeTkW. MUTOXOHAPHM HA3LIBAIOT SHEPTreTUHECKMMMU CTAHLMAMM
xknetku. Annapar [onbaxu B kneTkax XMBoTHbIX xopoLo eeipaxeH. OH npeactaenset coboin eau-
HbIF KOMMNEKC ryCTO crneTeHHbIx Tpybouek, pacnonoxerHsix 86auan ot sapa. Cioga no kaHanam
3HAONNA3MATMHYECKOM CETH NOCTYNaKT Benku, Xupsl, yrnesoasl. 30ecCk OHM HAKAMAMUBAIOTCS,
30Tem B BUAE MENBYAMLLMX KANenek, KOMOYKOB YXOLST B LMTOMNA3MY, O MOTOM MCMOMb3YIOTCS
knetkoit. Ha membparax annapara lonbmku CHHTE3NPYIOTC XMPLI M yrnesofsl (noncaxapuasi),
U3 KOTOpbIX POPMUPYIOTCS MeMBpaHbl kneTku. JTu3ocomsl (OT rped. amsuc — «pacteopenue,
COMQ — «Teno») — 3T0 OKPYrMble TenblLa, KOTOPbIE COAEPXAT BEWECTBa, paciuennsioume 6enky,
Xupsl, yrnesogsl. Heckonbko nM3ocom, cnmsasice BMecTe, 06pasyioT NULLEBAPUTENLHYIO BaKYONb.

m SHAONNA3MATUHECKAS CETb COCTOMT U3 MHOTOYMCIIEHHBIX MeMBpPaH, 0BpasyioLmx mesnb-

B K1eTKax )XHBOTHBIX OTCYTCTBYIOT IUIACTH/IbI, XapaKTEPHBIE JUISl PACTUTE/Ib-
HBIX KIeTOK. BajkHOe oTImumne JKMBOTHBIX KJIETOK — OMCYMCMmeue Xioponiac-
mo6. UMEHHO B HUX Y PACTEHHI MPOMCXOAUT CUHTE3 OPraHUY€CKUX BEUECTB U3
Heopraundeckux (porocunres). JKuBoTHbBIE, B OTIMYME OT PACTEHMIA, TUTAIOTCS
rOTOBBIMM OPraHMYE€CKUMHU BEIECTBAMMU.

B JKMBOTHBIX KJIETKAaX MMEETCS OPraHOMJA, KOTOPbIA HA3bIBACTCS KJemou-
HbiM yenmpom. Ero Het B K1eTKax pacrenuii. OCHOBY KI€TOYHOTO LEHTPA CO-
CTABJSAIOT JIBA IMJIMHAPUYECKHX Tebla. OHM UIpaloT BaXKHYIO POJb B J€ICHUM
KJIETOK JKMBOTHBIX, OGeCneunBasi pABHOMEPHOE paCIpe/Ie/IEHNE HACTEACTBEH-
HOTO MaTepHala MATEPUHCKON KJIETKH B 00pa30BaBIIMXCs KJIE€TKaX.

B nuroruiazme KJ1eToK BCEX JKMBbIX OPraHM3MOB UMEIOTCS MHOTOYMCIICHHbIE
BKJTIOUEHMS DEJIKOB, JKMUPOB, YITIEBOJIOB B BUJIE 3€PEH, Kall€I€K PA3JIMYHOI BEJIMIN-
HbI 1 (POPMBI. DTH BEHIECTBA CHHTE3UPYIOTCS B PA3HBIX YACTAX KIETKH, TPAHCIIOP-
TUPYIOTCS, PACTIPEAEASIOTCS ¥ UCTIOIb3YIOTCS B IIpOIiecce OOMeHa BEUECTB.

Kierka — nenoctHas m c10kHasi GMOJIOrudecKas CUCTeMa, MeJlbyaiilnas CTPyK-
TypHasi €AMHMIA MHOTOKJIETOYHBIX OPraHu3MoB. YacTn KIeTkn obecreunBaoT
€€ HOPMAIbHYIO JKU3HE/IEATENbHOCTD, a NP Pa3MHOKEHMH — Mepejady Hacae/ -
CTBEHHBIX IIPU3HAKOB OT poanTeeil JeTaM. B omimamne oT pacTUTENbHbIX KIETOK
B KJIETKAX JKMBOTHBIX HET IUIACTH/I, OTCYTCTBYET IUIOTHAs! KI€TOYHAs 000JI0UKA.
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/> Kierounas mem6pana, nurorrazma, 0OMEH BeIECTB, BAKyOJId, SIIPO, XPo-
;(“ MOCOMBI, OPraHOM/IbI, KIETOYHbIN HEHTP.

1. Ilepeuncimre OCHOBHBIE OPraHOM/IbI KJIETKH U UX (PYHKIIMH.

2. YeM OTIMYAIOTCS KJIETKN KUBOTHBIX OT KJIE€TOK PaCTEHMIA?

3. Kakyio posb B KJI€TKax UrpaioT siipo, BaKyoJIu, KIeTO4Has MmembpaHa,
KJIE€TOYHBII IEHTpP?

4. Tlouemy KXMBOTHBIE MOTYT IUTATHCSA TOJBKO FTOTOBBIMU OPraHNYECKUMH
BENEeCcTBaMu?

§7 Tkauu

Y MHOTOKJIETOYHBIX JKMBOTHBIX KJIETKM COCTaBIsIOT TKauu. Tkane — sto
IpyIIIa CXOAHBIX 10 CTPOEHUIO M (PDYHKIMAM KJIETOK U MEKKIETOYHOE BEIECTBO,
BBIJIEIIEMOE ITUMM KIETKAMH.

B Tesnie XMBOTHBIX MMEIOTCS CIIEYIONME BI/IbI TKAHEH: SMUTEIMaIbHas (OKPOB-
Has), COEIMHUTENbHAS, MbIIICYHAs, HEPBHAs.

InumenuanrvHvble MKAHU, WIN INUMEAUU, OOPAZYIOT MOKPOBLI KUBOT-
HBIX, BBICTHJIAIOT MOJOCTH TEJA M BHYTPEHHMX opraHos (puc. 19, 7-3). Pasubie
SMUTENHUAIBHBIE TKAHU COCTOAT M3 OJJTHOTO MM HECKOJBKHMX CJI0€B IUIOTHO MPH-
JIETAIOIMUX KIETOK U TIOUTH HE COJIEPIKAT MEXKIETOYHOTO BemecTsa. B opranusme
AMBOTHOIO OHM BBITOJHAIOT 3aIUTHYIO, CEKPETOPHYIO, Ta3000MEHHYIO, BCAChI-
BAOUIYIO U HEKOTOpPbIE Apyrue (ynkimn. [ToKpoBbl 3aMMAIOT TEI0 KMBOTHOTO
OT yAApOB, MOBPEXAECHUIL, MIEpPerpesa, MnepeoxXaaKkaeHus.

MOXET BbIAENSTh CNU3b. INUTENMUM, BLICTUACIOLLMIA OPraHbl AbIXOHWS, Y4OCTBYET B ra3o-
obMeHe; 3MUTENUi OPraHoB BbIAENEHUS YHOCTBYET B YAQNEHUU M3 OPraHM3MA Bpea-
HbIX NPOAYKTOB OBMEHa BeLecTs.
B nokpeiBaioLeit TeN10 NO3BOHOYHBIX XMBOTHBIX KOXE HOXOAATCA Xene3bl. CanbHble Xenesbl
y NTUL U MNEKOMUTAIOLWMX BbIAENSIOT XMPHLIA CEKPeT, CMA3bIBAIOWMIA Nepbs, WepCTh, Npu-
ACIOWMA UM NACTUYHOCTb U MPENSTCTBYIOWMUIA HOMOKAHMIO. Y 3Bepeit ecTb NoToBble, NaXy-
4Me U MNeYHble Xenessl.

H B snuTennit KMwWeYHMKa BCACLIBAKOTCS NUTATENbHbIE BELWECTBA. DNUTENUIA Xenyaka

Coedunumenvubie MKAHU COCTOST U3 CPABHUTEIBHO HEGOABIIOrO YMCIA
KJIE€TOK, pa30pOCaHHBIX B MACCE MEKKJIETOYHOTO BemecTsa (puc. 19, 4, 5), u BbI-

NOJIHAIOT ONOPHYIO, INOJAEPKHUBAIOMYIO, 3AIUTHYIO U CBA3bIBAIOIYIO (pyHKI.IHPl.
N3 3TUX TKaHE# COCTOAT XPAULU, KOCTNU, CYXONCUNUSL, CBAIKU.
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Puc. 19. CxeMbl CTPOEHHSI PA3IMYHBIX TKAHEH M KIE€TOK XHUBOTHBIX: 7, 2, 3 — snmTemanbHble
TKanu; 4, 5 — coemHNTENbHBbIE TKaHK; 6, 7 — MblIIeYHbIe TKaHW; 8 — KJI€TKH HEPBHOM TKAaHU

CoeauHuTeNbHASI TKAHb, BXOMINASI B COCTAB CKEJIETA, TOJJIEPKUBAET TEJIO,
CO3J/IA€T €O ONOPY, 3AlUIIAET BHYyTPEHHUE OPraHbl. B »xupoBoii coeiMHUTEILHOM
TKaHW OTKJIQ/IbIBAIOTCS 3allaCHbIE MIMTATEIbHBIE BEmecTBa B Buje xupa. CBoeos-
pasHasi COeIMHUTEIbHASA TKaHb — KP0o6b. Ona obecrneunBaeT BHYTPEHHIOI CBsI3b
MEJK/ly OpraHaMM: OT JIETKMX KO BCEM OPraHaM M TKaHsM [€PEHOCUT KHUCIOPOZ,
a OT HUX K JIETKUM — yIJIeKHCIbIii ra3. Kposb locTaBisieT nuraTeibHble BEIeCcTBa
OT KMIIEYHNKA KO BCEM OPraHaM, a K OpraHaM BbIIEJIE€HUS — BPEAHbIE ITPOAYKTHI
oOMeHa BeniecTB.

Mpuoiwmeunvie mxanu coCTOSIT U3 BBITAHYTBIX KJIETOK, KOTOpbIE€ IIPUHUMA-
0T Pa3pake€Hue OT HEPBHOM CHCTEMBI M OTBEYAIOT HA HETO COKpAIEHUEM
(puc. 19, 6, 7). birarojaps cCOKpameHuio U pacciabieHnIo CKeJIETHBIX MBIIIIL I1PO-
MCXO/UT NEePEe/IBYIKEHNE JKUBOTHBIX U IEPEMENEHUE OT/IEIbHBIX YacTel UX TeJia.
Meimiel npuaaioT opmy Tery, OIEPKUBAIOT, 3AMMINAIOT BHYTPEHHUE OPraHbl.

BHyTpenHue opraHbl UMEIOT 2/1a0KY10 MblUeUHYI0 MKAHb, COCTOSIILYIO
M3 BBITSHYTBIX KJIETOK € najodkosuanbiMu sapamu. Ilonepeunononocamas
Mblue Has mKansd y MIEKOIMTAIOIMX 00pasyeT CKeJeTHbI€ MbIbl. Mbimey-
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HBIE BOJIOKHA €€ JUIMHHBIE, MHOTOSIEPHbIE, NMEIOT XOPOIIO 3aMETHYIO MoNepey-
HYIO MICUEPUYEHHOCTb.

Hepenas mxans oGpasyer nepBHyIo cuctemy, KOTOpasi COCTOUT 13 HEPBHBIX
KIETOK — HEUPOHOE, TeNla KOTOPBIX MMEIOT 3BE3AATYIO (GOPMY, UIMHHBIE U KO-
porkue orpoctkn (puc. 19, 8). Heitponbl BocnpuHMMAaloT pasapaxkenue u nepe-
AQIOT BO3OYH/ICHHME K MBIIIL[AM, KOXKe, IPYIUM TKaHsM, opranam. Hepsras Tkaub
obecneunBaeT COIaCOBAaHHYIO paboTy OpraHU3Ma.

Y MHOTOKJIETOUHBIX JKHUBOTHBIX OJIMHAKOBBIE 110 CTPOECHHUIO U (pYHKIIHﬂM IpymIibI
KJIETOK 06pa3y10’r TKAHU. Y JKMBOTHBIX CymECTBYIOT 3ITUTEANAJIbHbIC, COEJIMHU-
TEJIbHbIE, MbIIIICYHbIEC, HEPBHbIC TKAHU.

TKZle, TKAHM: 3IIUTEJINAJIbHbIE (SHHTCJIMM), CO€IMHHUTEIbHbIC, TJIAJKas
a; ' MbIII€YHas, MNONEePEYHOITI0J0CATAsA MbIIIIEYHAs, HEPBHAsA; JKEJIE€3bI; HeﬁpOH.

ST

1. YTo Takoe TKaHb B OPraHU3ME KMBOTHBIX?

2. Kakue BH/IbI TKAHEH CYIECTBYIOT Y MHOTOKJIETOYHBIX JKMBOTHbBIX?

3. YeMm XapakTepH3ylOTCsl SNUTENUANBLHASA, COSAMHNUTENbHAS, MbIIICYHAs
1 HepBHas TKanu? Kakue yHKIMM BBINONIHSAET Kaxk/as u3 NEePEUNCICHHBIX
TKaHEW B OPraHU3Me JKMBOTHBIX?

§8 OpraHsl 1 cucremsl opraHos

Txanu B opranusme KnBOTHOrO 0GpasyioT opranbl. OpPean — 3To Y4acTh Opra-
HU3Ma, KOTOpas OTAMYAECTCS OCOOBIM CTPOEHUEM U BBITTOIHAEMBIMU (DYHKIIMAMH.
Opran jgeiicTByeT HE M30IMPOBAHHO, 4 COBMECTHO ¢ Apyrumu. B OpraHmMsme
CYWECTBYIOT CUCMEMbL OP2AHOE, KOTOPbIE 06ECHEYMBAIOT MPOTEKAHUE BaXK-
HEHIHMX XKU3HEHHBIX MPONECCOB. Y KMBOTHBIX PasIMY¥aioT OMOPHO-ABHTATE/ b
HYIO, NNIIEBAPUTE/ILHYIO, JABIXaTEIbHYIO, KPOBEHOCHYIO, BBIAEINTEIbHYIO, HEPB-
HYIO, SHIOKPHHHYIO, [10JI0BYIO CHCTEMbI OPTaHOB.

OnopHo-asurarensHas cucTeMa COCTOUT U3 CKeAema n Mol Y KUBOTHBIX,
MMEIOUMX TBEP/BI HAPYKHBIN CKeJeT (HAlpuMep, y WICHNCTOHOTHUX) WM BHYT-
peHHMIT (y XOP/OBBIX), MBINIIbI TPUKPEIUISIOTCS K YacTAM CKeaeTa. Y KUBOT-
HBIX, HE MMEIOMMX TBEPOTO CKeJIeTa, MBIl BMECTE C MIOKPOBAMH 0OPasyioT
KONCHO-MYCKYAbHOIU MEWOK (HaIpUMep, y KOJIbYATBIX YepBeii). OnopHo-aBura-
TeJAbHAs CMCTEMA BBINOJIHAET ONMOPHYIO, ABUIATENbHYIO U 3AIUTHYIO (DyHKIMH.
Ocobenno Bemka 3amuTHAS POJIb NAHIMPS Y WIEHHCTOHOTUX, FPYAHOI KIETKH
U Yepera — y MO3BOHOYHBIX.
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MuwesapuTensHas cuctema — TrpyIna MOCAEAOBATENBHO PACTONOKEHHBIX
OpraHos, O6CCHC‘IHBB!OLU,HX H3MeJIbYE€HHE, TepeEMEIINBAHNE, CMaYMUBaHHME, ITEpe-
BApMBAHHWE ITUIIH, BCACBIBAHUE MUTATE/IbHBIX BEIIECTB M YIAJIEHUE HETIEPEBAPEH-
HbIX ocTaTkoB. IlumeBapurenbHas cucrema mmeer mpybuamoe cmpoenue.
B ee cocTaB BXOAAT pom, 210MKa, NUWE800, HCeayooK, KUMEUHUK, NUULeEapU -
meavivle KHeeneswvl. ITnmeBapureabHbie JKeae3bl BHIPabaThIBAIOT GHOTOrMYECKH
AKTHBHDIC BEIIECTBA, KOTOPbIE obecrneunBanT nepeBapruBaAHHE TTHATIH. an ATOM
Kaxxjaoe OUOJIOTHYECKH aKTHUBHOE BEIIECTBO Zlei*‘ICTByeT TOJIBKO Ha OIIpeleJIEHHOE
IMUIEBOE BEIICCTBO, BBI3bIBAA €TI0 PACHICIVICHME. Buonornueckn akTUBHBIE Be-
necrsa IleﬁCTB)'K)T IIpH ONpeacaICHHbIX TeMmneparype 1 kucaotaocTu. [lurarens-
HBbIC BCIIECTBA, ITOJYYCHHDbIC B PE3YJIbTATE IE€pEBAPHUBAHMSA MMM, BCACBIBAIOTCH
SIUTEIMEM KMIICYHHUKA.

ﬂuxcnenbﬂaa CUCTEMA OCYIECTBIISICT razo00OMeH: MOCTABISIET B OpPraHM3M JKH-
BOTHBIX KHCJIOPO/J, HC()6XOIIHMbIﬁ JUIsl OKHUCJIEHUS BEIECTB M BbIJICJIEHUS SHEP-
r'mi, 1 BbIBOJIUT )’FJlCKHCJlbIﬁ ra3. Tem cambIM OHA y4JacTBYET B obmene BCHICCTB.

Y Pa3HBIX JKMBOTHBIX JAbIXaTeJIbHAA CHUCTEMA NPEeACTABI€HA PA3HBIMHN OopraHa-
MH. Tal(, KHUBOTHBIEC, O6HTalOlIlPl(:‘ B BOJI€ (Hanpumep. MOJUTIOCKH, paK006p83Hbl€,
pbl6bl), JAbIINAT C TTIOMOIIbIO J)IC(l6p. B IMOJIY4€HHUH BOJIHBIMM JKUBOTHBIMH KHNCJIIO-
pPo/Zia BEJIMKA POJIb KOKHBIX INOKpPOBOB (Hanpumep, Vv SCMHOBOﬂHhIX). Hazemubie
KHUBOTHDLIEC (npecm,maxomuec;l, ITHILbI, SBCPH) JAbIIIAT C ITOMOBIO I€ZKUX, 4 HACE-
KOMBI€ — C TIOMOIIBIO MPAXeU.

Bunenmenhnan cucrema odbecrnednBaeT BBIBEJICHHUE M3 OPraHMu3Ma n30bITKA BO-
Jbl, BPE/IHLIX TPOAYKTOB obmena BE€IIECTB. Omna npeacrabjiacHa (Jbl()ejlume]lb}lbl‘
Mu mpybouxamu (Haripumep, y depseil, 6ecuepenHbixX), MaIbnuzuesblMU cocy -
damu (y HACEKOMBIX, MAYKOOOPA3HBIX), NOUKAMU (Y TO3BOHOYHBIX).

KpoBeHocHas cuctema cOCTONT M3 cocyaoB u cepana. Cepoye — opran,
Bbll'lOJlHﬂlO[I.lPlﬁ POJIbL HACcOCa 1 O6CCHC‘!PIBBIOHIHI\;I ABMIKEHHME KPOBH 110 COCYIam —
kposoobpamenne. Cocy/bl, HECYIIME KPOBb OT CEP/ALA, HA3BIBAIOTCA APMEPUSL -
Mu, K cepaiy — eenamu. Menbuaiinmme KpOBEHOCHbBIE COCYAbI (M BEHbI, M apTe-
pHH) HAa3bIBAKOTCA KANUANAPAMU. KpOBb Yy4acCcTBYET B razooomeHe: HacCbIIMECHHAsA
KHUCJIIOPOIOM — ApTEPHAIbHAS, 4 HACBINIEHHAS YIVIEKMCIBIM Fa30M — BEHO3HAS.

Y Kosb4YaThIX qepBei»'l M XOPJIOBBIX ) KUBOTHBIX KDOBb JABHMIKETCS TOJIBKO 110 CO-
CyaM M He MOMNAJAeT B MOJOCTh Tesa. Takas KpOBEHOCHAs! CUCTEMA HA3BIBAETCS
3amMKHymou. Y WieHUCTOHOTUX ¥ MOJUIIOCKOB KPOBb M3 COCY/IOB MOCTYIIAET B 1O
n0cth Tena. Takasi KPOBEHOCHAsI CUCTEMA HA3BIBAECTCS HE3AMKHYMOU.

Kposs Beimosssier 1 3amutHyio GyHknmio. CrycTok KpOBH 3aKpbIBae€T paHy
OT POHUKHOBEHUSI MMKPOOOB, IEHKOIMTHI YHUUTOKAIOT MOMABIINE B OPraHU3M
60JIe3HETBOPHBIE MUKPOOPTaHU3MBI.
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1 2 3 4 5 6

Puc. 20. Ton0BHOIT OT1€1 HEHTPATLHOI HEPBHOIT CHCTEMbBI PA3JIMYHBIX XOPAOBBIX JKHBOTHBIX
(3ameTHO yBeMUueHne 06beMa U YCJIOKHEHNE CTPOCHUS OTAEJIOB):
1 — nannernuka; 2 — Tpeckn; 3 — aArymku; 4 — Kpokoauaa; 5 — rycsi; 6 — somaam

HepseHas cucrema oGecneunBaeT CBSI3b OPraHM3Ma € OKPYKaIOMEeil Cpeaoii,
COMIACOBAHHYIO paboTy OPraHoOB, MX CHCTEM M BCETO opraHuama. biarojpaps
HEPBHOW CHUCTEME JKMBOTHBIE BOCIIPHHUMAIOT Pa3/ipayKeHUs U3 BHEIIHEI Cpeibl
Y OT BHYTPEHHUX OPTaHOB M PEarupyioT Ha HUX. OTBETHYIO PeakInio OPraHn3Ma
Ha Pas/pakeHue, OCYIECTBISEMYIO C Y9aCTHEM HEPBHOI CHCTEMbI, HA3BIBAIOT
pegnexcom.

Onun pediexcor poxcoennsvie (6e3ycnosusvie), pyrue BOZHUKAOT B Te-
YEeHHE JKU3HU 110/| BIUAHUEM ITOBTOPAIONMXCS paspakuresieit (yeaosmii). Takue
peduiekchbl HazbBAIOT NPpUOGPemennviMu (Ycaoénvimu). Onpeenennas 1mo-
CTOSTHHAS! TTOCJ/IEI0BATENLHOCTh HECKOJIBKUX BPOXAEHHBIX (6e3ycioBHBIX) ped-
JIEKCOB HA3BLIBAETCH WHCMUHKMOM (HANpPUMEp, TUIETEHUE MayTHHbI MayKOM,
CTPOUTENBLCTBO COT IMYETAMU, THEZIOCTPOCHHUE U TTEPEJIETHI Y NITHIL).

Buyrpennue n BHemmue (3ByK, CBET, IBET, 3a1axX, U3MEHEHUE TEMIIEPATYPhl
Cpe/ibl) pas/ipakeHus BOCIIPUHUMAIOTCS OCOOBIMH YyBCTBHTEIBHBIMU HEPBHBIMU
KJIETKaMH. ITH KJIETKH I1€PEJAIOT BO3OYKIEHNE HA JIPYTHE HEPBHBIE KIETKH, KOTO-
PbIE NOCHLUIAIOT CUTHAJ B LIEHTPAILHYIO YACTh HEPBHOM CHUCTEMBI. 3/1€Ch TTOCTYIINB-
mas undopmaims obpabarpiBaercs. PoOpMUPYETCsi OTBETHAS PEAKIINs HA Pas/ipa-
KeHue, KOTopas 1o IeNnoYKe HEMPOHOB MOCHUIAECTCS K TOMY WM MHOMY OPraHy.

Hepshas cucrema nojpasieseHa Ha YeHMPAAbHLIU 1 nepugdepureckuii
omoestbt y GONBIINHCTBA JKUBOTHBIX. Y XOP/OBBIX HEHTPATbHAS HEPBHASI CHCTEMA
npejcrasiaena 20406HbiM (puc. 20) u cnunnbim Mo320M. B ieHTpasbBHOM OTAETE
AHAIM3UPYIOTCS U CHHTE3UPYIOTCA BO3OYKAEHMs, (POPMHUPYIOTCS YCIOBHBIE pe-
daexcnr, npoucxoauT 3anomuHanue u ap. Iepudepuueckas nepsHas cucrema
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COCTOUT M3 HEPBHBIX Y3106 (CKOTUIEHMII HEPBHBIX KJIETOK), PaCHOJ0KEeHHBIX
BHE HEHTPAIbHOI HEPBHON CHCTEMbI, U HEPBOB, OTXOSANMX OT IEHTPAILHOM
HEPBHO# CHCTEMBI (JUIMHHBIE OTPOCTKH HEHPOHOB, MOKPBIThIE 0G0I0UKON ), BOC-
NPUHUMAIOIMX Pa3JipaKeHe U NepeIalomux Bo3oyRAeHHE.

Hepsnas cucrema 6biBaeT pasHbix TMNos. Hanpumep, HEpOHbI KMIIEYHO-
NOJIOCTHBIX 06PA3yIOT HEPBHOE CILIETEHHE, Y KOJbYATHIX Y€PBE nmMeeTcst Gpiom-
Hasi HEPBHAS 1EMOYKa.

Y 60ABIMHCTBA JKUBOTHBIX PA3BUTHI OP2ANbL HY8CmeE. OHU COCTOST U3 YyB-
CTBUTEJIBHBIX HEPBHBIX KJIETOK, PEArNPYIONIMX HA ONPEAEICHHbIE PA3/IPAKECHUS,
¥ PasIMYHBIX IPUCIOCOGIEHMI, KOTOPBIE TOMOTAIOT YIOBUTDH 3TH Pa3JPAKEHMSI.
K opranaM 4yBCTB OTHOCSATCSI OPTaHbl 3pEHUs1, CJayXa, OOOHIHMS, PABHOBECHS,
BKYCa, OCA3aAHMSI.

JHAOKPUHHAS CUCTEMQ [IPE/ICTABICHA KEJIE3aMU, KOTOPbIE BBIACISIOT AKTHB-
HBIE BENECTBA B KPOBb WM B JKUKOCTD, 3aMIOJHSIONIYIO MOJIOCTD Te1a. AKTUBHBIE
BEIECTBA PErYJUPYIOT yPOBEHb OOMEHA, BAMAIOT HA JACSATEILHOCTH OTAEIbHBIX
OPraHOB ¥ OPraHU3Ma B 11eJIOM. Y HaCEKOMBIX, HAIIPUMEP, OHU BbI3bIBAIOT JIMHb-
Ky U cMeHy (a3 MHIAMBHyAILHOTO PasBUTHs (A0 — JMYMHKA — KyKOJIKa —
B3POCJIOE KMBOTHOE), Y 3¢MHOBO/IHBIX — NPEBPALIEHUE IOJOBACTUKA B JIATYIIKY.

JKenesbl, KOTOpBIE BBUIEISAIOT AKTUBHBIE BEUECTBA HAPY)XKY WIH B MOJOCTH
BHYTPEHHHMX OPraHOB, He OMHOCSAMCS K SHJAOKPUHHOI cucteme (Hapumep, caib-
HbIE U [IOTOBBIE JKEJIE3bI, MEYEHD).

Monosas cucrema oGecneunBaeT pasMHOKeHHE oprauuamoB. Ona cocTouT
M3 MOJIOBBIX XkeJie3 (TOHa/), BbIpabaThIBAIONIMX MOJIOBbIE KIE€TKH (raMeThl), 1 Bbi-
BO/ISINIMX ITPOTOKOB.

[TosoBBIE XKeae3bl CAMOK — AUHHUKU. B HUX 00pasyioTcs AluexaiemKu —
JKEHCKME IOJIOBbIE KIETKU. MyKCKH€ [OJIOBbIE JKeJIe3bl — CeMeHHUKU. B nux 06-
pasyloTcs cnepmamo3oudsi. JIonoIHUTEIbHBIMY MOJTOBBIMU OPraHaMM CJIyKaT
xKenespl, popMupylomue 060JI0YKN AULd, B KOTOPOM Pa3BUBAETCsl HOBbII Opra-
HU3M, 4 TaKKe 06pa3oBaHus, 0becreunBaoIHe 0N1000meopeHue (CoenHenne
CIepMaTo30M/1a C AHNNEKJIeTKON) U OTKJIA/IbIBAHUE SIUIL.

Mnax ctpoerus Tena XuBoTHbIX. /1St MHOTOKIETOYHBIX KMBOTHBIX XapaKTep-
Ha OnpeAeNeHHas Cummempus meia. OHa 3aKI04aeTCsi B TOM, YTO TEJIO KUBOT-
HBIX MOYKHO YCJIOBHO Pa3JIe/IMTh HA YACTH, KOTOPBIE SIBJSIIOTCS 3¢ PKaJIbHBIM OTPa-
senueM JApyr apyra. Hanpumep, y KMIIEYHONONOCTHBIX CUMMEMPUR YyHeeasn
(vm pagmnanbHasn). Takas cuMMeTpuUs pasBuTa y )KMBOTHBIX, KOTOPBIE BEJYT NPH-
KpEIUIEHHBII 00pa3 XM3HM WIM MEUIEHHO IUIaBAlOT B Tojule BOAbl. Yepes mx
TEJI0 MOXKHO IPOBECTH HECKOJBKO BOOOPAKAEMBIX OCE CUMMETPHUH, YTO OT/IH-
YaeT MX OT JBYCTOPOHHE-CUMMETPUYHBIX JKMBOTHBIX.
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Y GoabIMHCTBA JKUBOTHBIX, KOTOPBIE AKTUBHO MNEPEJBUTAIOTCS, PA3IMYaloT
nepeaHil U 3a/IHUI KOHILIBI TeJIa, CIIMHHYIO U OPIONIHYIO CTOPOHBLI. Tesio X MOKHO
Pa3euTh BOOOPAKAEMON IJIOCKOCTHIO HA JIBE 3€PKAJIbHO-CUMMETPHUYHBIE T10JI0-
BUHBI — JIEBYIO M NPaByl0. ZKMBOTHBIX € TAKMM THUIIOM CMMMETPHMM HA3bIBAIOT JIBY-
CTOpPOHHE-CUMMETPUYHBIME. K HUM OTHOCATCA, HAIpUMEpP, YEPBM, HACEKOMBIE,
BCe XOpoBbie. [6YCMOPOHHASR CUMMEMPUSL BOZHVKAET B CBA3M ¢ opopmieHn-
€M roJIOBHOTO OoT/1e/1a Tesia. [Ipy 3ToM nosABIsIoTCs Opranbl, BhINOJIHSIONME CXO/-
Hble (PYHKIIMM, — OPraHbl 3PEHMs, CJIyXa, MIAPHBIE MOYKH, KOHEYHOCTH, JIETKHE.

MHorpa BCTpeyaioTcst OTKNOHEHMUS OT CUMMETPUM BCeacTsue npucnocobnexus oco-

Beit TOro MM MHOro BMAA K onpeaeneHHoMy obpasy xuavu. Hanpumep, y poHom

Ny puibbl kambansl oba rasa pacnonoxeHsl Ha oaHOM (BepxHeii) ctopoHe Tena. Takas

SBHAA ACMMMeETPMs (HapylueHre cumMmeTpun) npeactaenseT coboin ckopee UCKIOYEHHe U3

npasuna. OaHAKo TOYHOE COOTBETCTBUE NEBOM M NPABOI CTOPOH TENA — TOXE YPE3BbIYA-

HO pepkoe sBnexue. B xueoit npupoae HebonbluMe OTKIOHEHMS OT UAEANbHON CUMMETPUM —

HOpMA. 3TO Nerko NPOBEpPUTL, MPUCMOTPEBLUMCE XOTs Bbl K CBOEMY NULLY M NMLAM OKPYXa-
IOWMX NIOAEN.

Y MHOTOKJIETOYHBIX )KMBOTHBIX (POPMHUPYIOTCA CUCTEMBI OPraHoB, obecreun- |
BAIOIME ITPOIECCHI JKU3HEEATEIbHOCTH: ITUIEBAPEHNE, IbIXaHUE, KPOBO-
cHabxenue, BplIeIeHNe, pasMHOKeHne. HepBHasi n 3HJIOKpMHHAS CHCTEMBI
PETYIUPYIOT AESITEILHOCTh OPraHOB, CUCTEM OPraHOB, UX COMIACOBAHHYIO
paboTy, JKU3HEIeATEJIbHOCTh BCETO OPraHu3Ma, 06ecrnednBaloT CBA3b OPraHu3-
Ma CO Cpeioit obuTaHms.

\ Opras, cucTeMbl OPraHOB: ONOPHO-IBUTATE/IbHAS, JIbIXaTe/IbHAs, BbIIE/IU-

ﬁ TeabHAsA, NMUINEBAPUTEIbHAS, 3aMKHYTasi M HE3aMKHyTas KPOBEHOCHas;
HEpBHasA, SHIOKPHHHASA, MOJIOBAS; BPOKACHHBIH (6€3yc/I0BHbII) 1 TPUOG-
pPeTEeHHBII1 (YCIOBHBIH) pediekchl, MHCTUHKT; HEHTpalibHas 1 nepudgepu-
deckasi HEpBHASI CHCTEMA; OPTaHbl YyBCTB; AMUHUKH, SHIEKIETKH, CEMEH-
HUKH, CIIEPMATO30M/IbI; JTydeBasi U IBYCTOPOHHSSE CHMMETPUs TEIA.

1. Ilepeuncinre OCHOBHBIE CMCTEMBI OPraHOB JKMBOTHBIX.

2. HazoBuTe OCHOBHBIEC OPraHbl UIEBAPUTENbHO, KPOBEHOCHO M ApY-
rux cucreM. B ueM BbIpakaeTcs B3aMMOCBSA3b CTPOEHUsA U (PyHKIIMM?

3. Kak peryampyercs cornacoBanHasi paboTa OpPraHoB M JIEATENbHOCTD
BCETO OpraHu3mar

4. Kakue TUIIbI CHMMETPHH TeJIa CYIECTBYIOT y JKMBOTHBIX? Kak onm cBs-
3aHbI ¢ 06PA30M KU3HM )KUBOTHBIX? [TpuBeuTe npuMepsb.
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Masa 3 MNopuapcreo Mpocrenwme (Protozoa)

O6was xapakrepucTuka

[ozanapcerso Ipocmeiiuue sxmovaet B ce6sl AKMBOTHBIX, TEJIO0 KOTOPBIX CO-
CTOUT M3 OJAHOM KIETKH. ITa KJIETKA BBIIOIHAET BCE (PyHKIIMM JKMBOIO OpraHu3-
Ma: OHA CAMOCTOSITEIBHO M€PEMENAET S, MUTAETCs, epepadaTbiBaeT UL, Abl-
LINT, YAAISIeT U3 CBOErO OPraHM3Ma HeHYKHbIE BEIEeCTBa, pasMHoxkaeTcst. Takum
00pa3oM, npocTeinne coYeTaioT B cebe PyHKIMM KIETKH U CaMOCTOSATEIbHOIO
opraauaMa (y MHOTOKJIETOYHBIX JKMBOTHBIX 3TH 3a/[a4M BBIIOJHSIOTCS Pasind-
HBIMH TPYIIAMU KJI€TOK, OOhE/IMHEHHBIX B TKAHW ¥ OPTaHbl).

Cpean npocTeinx BCTPEYaloTCsi JKMBOTHBIE, Y KOTOPBIX 0COGU A0Y€PHUX 110
KOJIEHUI IIPH 6ECIIoIOM Pa3MHOKEHHUH OCTAIOTCS COEAMHEHHBIMU C MATEPUHCKH-
MU OPraHM3MaMH B €{MHYIO KOJIOHUIO (HanpuMep, BOJIbBOKC, CM. C. 43).

B Hacrosimee Bpemsi U3BECTHO OK0JI0 7() TBIC. BUJIOB MPOCTEHMNX, GOMBIIMH-
CTBO KOTOPBIX SIBJISIIOTCS OJHOKJIETOYHBIMU OPraHU3MaMH, KaK IPaBUIO, MUKPO-
ckonmueckux pasmepos. B 1675 r. 61aroaps n306peTeHnio MMKpPOCKOTIA IOJUIAH /-
CKMIi ydeHbIit AHTOHM BaH JIEBEHTYK CMOT 3aHMMATBCS U3Y4E€HNEM OJIHOKIECTOYHbBIX
oprauuamoB. OGbrunbie pasmepsi npocreimmx 20-50 MkM (MUKpPOH), a camble
MEJIKME U3 HUX A0CTUraioT Bcero 2—4 mxm. M Tonbko HekoTopbie nHpysopun
3aMETHBbI HEBOOPYKEHHBIM IVIA30M, TaK KaK MX JUIMHA JOCTUraeT MHOTrAa 3 MM.
A auameTp Tesa OTAECJNbHBIX TPEACTABUTENEH BBIMEPHIMX OJAHOKIETOYHBIX —
(popamunmdep GbUI B COTHU U THICAYM pa3 OoJibie.

I[Ipocreiimme KUBYT TOJLKO B JKH/IKOIT Cpejie — B BOJI€ Ppa3HOOOPA3HBIX BO/IO-
€MOB — OT MOpeil 0 KaleJeK Ha MOXOBBIX «IOJyIIKax» GOJIOT, B yBIaKHEHHON
NOYBE, BHYTPHU PACTEHMIT M JKMBOTHBDIX.
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§9 | Tun Capkopossie u xrymkonocusl (Sarcomastigophora)

Knacc Capkopossie (Sarcodina)

OO6mum NMpU3HAKOM NTPEICTaBUTENEH CAPKOJOBBIX CJIYKAT OPraHbl MEPeBIKe-
HISL M 3aXBaTa UMM — JIOKHOHOXKKH, WIM TICEBJONOMN (MHOTAA JIy9H WM HUTH).
BonbmmHeTBO 0O6UTaET B MOPSIX, HEKOTOPbIE — B IPECHBIX BOJAOEMAX; €CTh CPEAN
HUX 1apa3uTbl. CTpoeHue 1 JKU3HEAEATENLHOCT CAPKOIOBBIX YIOOHO pacCMOTPETH
Ha PUMEPE TUITMYHOTO UX MTPEACTABUTENSE — AMEOLL nNpOmes.

Cpena obutanms u BHewHee cTpoeHne. Ameba nporeii, wim 06biKHosenHas
ameba, obuTaet Ha JHe HeGONBIIMX MPECHBIX BOJOEMOB: B MPYyAaX, CTAPBIX JIy-
KaX, KaHABAX € 3aCTOMHON Bono. Ee Besmunna ne npespimaer 0,5 mm. Ameta
NpoTel HE UMEEeT MOCTOSIHHOM (POPMBI TeJIa, TaK KAK JIMIIEHA IUIOTHONH 0601049-
ku. Teso ee o6pasyeT BLIPOCTBI — 20HCHONROICKU. C NX TOMOLIBIO aMeba Me/UIeH-
HO TMEPEJBUTACTCH — «II€PETEKAET» C OJJHOTO MECTA HA JPYroe, MoJa3eT Mo JHY,
3axBaTbIBaeT A006bLIUY. 3a TAKyl0 MBMEHUMBOCTEH (DOPMBI Te/1a aMmese U IPUCBOWIN
uMs peBHerpeueckoro 6oxectsa [Ipores, KOTOPBIIT MOT MEHSITH CBOI OGINK.

Buemue ame6a nporeii HAMOMMHAET MAJICHBKUI CTYICHUCTBIIT KOMOYEK.

CamocTosTeabHbIIi OHOKIETOYHDII OPraHM3M aMeGbl COCPKUT LM TOILIA3MY,

MOKPBITYIO KJIeTOYHOM MemOpanoil. Hapyxubiit ¢10i uToniasmel nmpospay-

HbIil 1 Gosee wioTHBIN. BHyTpennmii ee c0ii 3epHUCTBIN 1 Gosiee TeKyumii.

B nurornuiazme HaxoaaTcs SApo ¥ 6AKYONIU — NUWEEAPUMENTbHAA I COKPA-
| mumenvuas (puc. 21).

1 6

Puc. 21. Buenmmii Buj, crpoenye 1 ABrokeHHe ameobl (3aXBaThiBAHUE MTHIM 1 obpasoBanue
nuIeBapuTeIbHOI Bakyon): 7 — sapo; 2 — cOKpaTHTeIbHAs BAKYOJIb; 3 — BHYTPEHHMIA
CJI0#i IUTOTUIA3MBIL; 4 — HAPYKHBIH CIOH IUTOIUIA3MBL; 5 — IMTOILIa3MaTHIECKast MeMOpana;
6 — nMIEeBapuUTEIbHAS BAKYOIb
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Asuxenue. Ilepeasurasch, ameda Kak Obl MEUIEHHO IEPETEKAET IO JHY.
Chauasia y Hee B KAKOM-IMOO MECTE TeJIa NOSABJSETCS BBICTYIl — JIOKHOHOXKKA.

OHa 3aKpernsieTcs Ha J{HE, a 3aTEM B HEE€ MEJIEHHO MEepPeMemaeTcs uTo-
wa3ma. Boimyckas I0KHOHOXKKM B ONPE/IEIEHHOM HalpaBleHuH, ameba nojaser
€O cKOpOCThIO 10 0,2 MM B MUHYTY.

Muranue. Ameba nuraercs OGAKTEPUAMM, OJHOKJIETOYHBIMU JKMBOTHBIMU
M BOAOPOCIAMH, MEJKUMHU OPraHMYECKMMM YaCTULAMHM — OCTATKAMMU yMEPUIMX
JKMBOTHBIX ¥ pacTennid. Harankusasce Ha 106614y, ameba 3aXBaThIBAET €€ JIOKHO-
HOXKaMM M 0OBOJIAKMBAET CO BCeX CTOPOH (cM. puc. 21). Bokpyr aToii 106b14n
o0pasyeTcsi MUIEeBaApUTEIbHAs BAKyOJIb, B KOTOPO#i NUIA ME€PEeBAPUBACTCS U U3
KOTOPOIi OHa BcachbiBaeTcs B iiuToruiasmy. [locie Toro kak 3To nponsoijeT, nuiie-
BapHUTEJbHAsl BAKYOJIb IIEPEMEIIAETCS K OBEPXHOCTH 000 4acTH Te1a amednl
M HelepPEeBaPMBIIEECs COAECPKMMOE BaKyoan BbhiGpachiBaeTcs Hapyxky. /st nepe-
BApUBAHUSI IHIM C TIOMOIIBIO OJHOM Bakyonun amebe Tpebyerca ot 12 yacos
J10 5 CYTOK.

Buigenenue. B nurormiazme ame6bl IMEETCst O/{HA COKPATHTEIbHAS (MM 1TyJIb-
cupyiomas) BakyoJb. B Hee nepuognueckn coGMpaloTcsi pacTBOPUMBbIE BPEIHbIC
BEIECTBA, KOTOPbIEC OOPA3yIOTCs B TeJle aMeObl B IIPOLECCe JKU3HEAEATEIbHOCTH.
OjuH pa3 B HECKOJIBKO MUHYT 3Ta BaKyOJIb HATIOJHSAETCS M, JOCTUTHYB IIPE/IeIb-
HOI BEJIMYMHDI, ITOAXOAUT K NOBEPXHOCTH Tesa. ColepKUMOe COKPATUTENbHON
BAKYOJIM BBITAJIKHMBAETCS Hapyxy. Kpome BpeaHbIX BEIECTB COKpAaTUTEIbHAs
BAKyOJIb BBIBOJUT M3 Tesa aMmeObl U30OBITOK BO/IbI, KOTOPasi MONAJAAET U3 OKPYyKa-
omeit cpeabl. Tak kak KOHIIEHTpAIUs COJEH M OPraHMYeCKUX BELECTB B Tee
ame0bl BbIIIE, YE€M B OKPYKAIOIIEH cpejie, BoJa MOCTOSIHHO IMOCTYIAeT B Opra-
HHU3M, [T03TOMY €3 ee BblIeIeHUsl ameda Moria Obl JIOMHY Th.

Abixanue. Ame6a JAbIITUT PACTBOPEHHBIM B BOJIE KMCJIOPOAOM, KOTOPBIH I1PO-
HUKAeT B KJIETKY: ra3000MeH MPOMCXOAUT YEPES BCIO MOBEPXHOCTD Teaa. Crox-
Hbl€ OPraHUYECKHE BEMECTBA TeJla aMe6bl OKUCIAIOTCS MOCTYIUBIIUM KHCIOPO-
oM. B pesyabrare 3TOro BBIAENSETCS SHEPrUsi, HEOOXOAMMAS JUIS KUIHE/AEsI-
TeabHOoCTH amebbl. Ipn 5TOM 06pasyioTca BOja, YIJIEKMCIbINA ra3 B HEKOTOPbIEC
Jpyrue XMMHYeCKHe COeIMHEHMSI, KOTOPbIE YAAIAIOTCS U3 OPraHu3ma.

Pa3zmHoxeHue. AMeObI Pa3MHOKAIOTCS GECIIONBIM MyTEM — JIEJIEHUEM KIETKHN
nazgsoe (puc. 22). [lpn 6ecnonom pazmMHONCeHUU CHaYAIA TIOTIOJIAM JIETNUTCS
sapo ame6ol. [Torom Ha Tesne ame6nl noABIAETCS nepeTsKka. OHa AeauT ero
Ha JIBE MIOYTH PAaBHBIC YACTH, B KK/I0M M3 KOTOPbIX OKasbiBaeTcs 1o aapy. B 6ia-
FOTNPUATHBIX YCJIOBUAX amMeba JIeJTUTCS IPUMEPHO pa3 B CYyTKH.

B HeGiaronpusTHBIX yCJIOBHAX ameba BBIIEASET BOKPYr cebsi [UIOTHYIO
3AMUTHYIO 000JI0YKY — 00pasyeT yucmy.
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Puc. 22. becnonoe pasmuokenue amedn

O6pasoBanme HUCTBI B IPUPOJIE IPOUCXOAUT OCEHBIO, KOT/Ia B BOJ0EMAX IMOHHU-
JKAETCsA TEMIIEPATYPa, WM JIETOM, €CJIM BOJOEMbI NIEPECHIXAIOT. B cocTosnum numc-
Thl J)KMBOTHOE MOXKET NEPEKUBATH OUEHb HU3KME TEMIIEPATYPbI, UCCYIIEHHUE U JIPY-
rue HeGIaronpusiTHbIe yeaoBus. JIerkue nucTbl nepeHocsaTcs BETPOM Ha HoJbInne
PACCTOSHMSA — TaK MPOMCXOJMT 3acesenne amebamu apyrux Bogoemos. [1pu nona-
JlAaHUM B GIaronpusiTHbIE yCJIOBUA ameda MOKM/IAeT
060J104Ky (puc. 23) 1 n1epexoAUT K aKTMBHOMY 06pasy
KM3HM, HAUMHAET MUTATHCS U Pa3MHOKATHCS.

Pasppaxumocts. Kak 1 Bce xuBoTHBIE, aMeHa 06-
JAJAeT Pas3/ipaKUMOCTDBIO, T. €. PEarMpyeT Ha CUIHa-
JIbl, MOCTYNAIOIME B €€ OPraHU3M, OTBEYAET HA BO3-
JeiicTeue (paszpaxkkeHue) OKpyKaloei Cpe/ibl.

Ameba pacrnosHaeT pasHble MHKPOCKOIMYECKHE
OpraHu3MBbl, CIyKainme e mumein. OHa yrossaeT ot sp-
KOT'O CBETa, MEXaHMYECKOrO Pa3/IpaKeHHs M MOBbIIEH-
HBIX KOHIEHTPALMI PACTBOPEHHBIX B BOAE BEUIECTB  puc 93 Brixon amedni
(HaﬂpHMep, OT KPpUCTA/UIMKA HOBapeHHOﬁ COJIH). M3 060JIOYKH IIUCThI

Paznoo6pasue Capkojosbix. Kpome ame6n npo-
test B noarune Capkonosbie okono 11 Teic. BusoB. K HUM OTHOCATCH pakOBUH-
Hple ameObl, paauosspun, popamuuudeps u ap. (puc. 24).

BLICTYNQIOT NULLb NOXHOHOXKK. PaKOBUHKM MOryT cocTosiTb M3 poronogobHoro eetwe-

CTBQ, U3 KPEMHEBbIX NNACTMHOK (BbIPABATLIBAEMBIX TENOM AMEDBBI) MM U3 CKNEEHHbIX
BbIAENEHMAMM LIMTOMAA3MbI NecYMHoK. PaamHoxalotcs pakoerHHbie amebbl, kak 1 ameba npo-
Ten, peneqmnem Hageoe. OpHa ameba ocTaeTcs B CTAPO PAKOBMHKE, O APYrasi CTPOMUT HOBYIO.
PakoeuHHble amebbl 0BUTAIOT Ha AHE NPECHbIX BOROEMOB, B NouBe, B cdarHosbix Honotax.

N PakosuHHbie amebbl 06NaAaIOT HAOPYXHbIM CKENETOM — pakoBuHKon. M3 ee ycTbs
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Papguonspum — MopckMe OAHOKNETOYHbIE OPraHM3Mb
pasmepom o 40 mkm po 1 mm, obutalowme B Tennbix
MOpSiX U OKeaHax. Y HUX MUHEpanbHbii (M3 kpemHesema,
pexe — M3 CepHOKMCNOro cTpoHums) ckenetr. OH 3awm-
WaeT PaaUonsapuio U yBENWYUBAET NOBEPXHOCTL Tena,
cnocobCcTBys «NAPEHUIO» PAAUONSPUM B TOMLWE BOAbI.
Dopma ckeneta paguonspuii YpesBbIHaMHO Pa3HOOb-
pasHa. CHapyXu BbIAQIOTCS HUTEBMOHLIE NOXHOHOXKM,
cnyxawue ans ynasnaMBaHms UK.

BHYTpM KneTku HaXOAMTCS OAHO MW MHOTO SAep, PAa3HO-
obpa3sHble BKNIOYEHUS, HONPUMEP KAnau Xupa, KOTopbie
YMEHBLIQIOT YAENbHYIO MACCY XMBOTHOTO M cnocobCTeytoT
«NApPEeHHIo» B ToNLLE BOAbl. Y MHOTMX POAUONSPMIA B LUTO-
nnasme obUTAIOT MENKME OAHOKNETOYHbIE BOAOPOCIH, KO-
TOpble NOMYYQIOT OT PAAMONSPUIA 3ALMTY, NUTATENbHbIE
BewecTea U yrnekucnoty. Paauonspumn B csolo ovepeab
NoNy4aloT OT BOJOPOCNEN KMCNOPOA, HeobXoanmbli ans
abixanus. Kpome Toro, 4acte sogopocneit nepesapmea-
€TCS PAAUONSPUAMM, CNYXKAT el MULLEN.

Hekotopbie pagronspum npu HebnaronpUsTHIX yCNOBUsIX
(onpecHeHun Bogpl, cMNbHOM BONHEHUM MOPS) CNOCOBHBI
onyckaTees Ho.rny6MHy B HECKONbKO [ECSTKOB M COTEH
METPOB, a MOTOM BCMAbIBATS.

aprosos Ckenetbl nornblmMx paauonspuii, ONyckasce Ha AHO,
{ — paKoBMHHBIE aMEGHI; 0bpasyloT paaMonapUEBbIi U, BXOASWMK B COCTAB
2 — pagmonspu; OCOAOYHbIX MOPOA, KOTOPbIE HA3BIBAIOTCS PAAUONAPU-
3 — dopamunndepnr Tamu. Tak Ha3bIBaEMas «MHPY3OPHAS 3EMNS», UNU Tpe-
nes, UENUKOM COCTOMUT M3 CKENeTOB PUAUONSPUNA.

Puc. 24. Muoroob6pasne

Ocobyo rpymiy capkogoBbix obpasyior gpopamunugepovt. CospeMennbie
opamunngepst meakue — (,1-1 MM, a HEKOTOpbIE BbIMEPIIME BU/IbI IOCTUT AN
20 cm. Hapyxwnbriit ckesner opamunndgep — pakoBuHku. OHM 3aMIIAIOT TEJIO
KUBOTHOTO M OBIBAIOT U3BECTKOBBIMU, U3 XMTHHOIIOJOOHOTO BEMECTBA MM CO-
CTaBJICHbI M3 CHEMEHTHPOBAHHBIX MECYNMHOK. PAKOBMHKM OBIBAIOT OJTHOKaMeEp-
HBIMM MJIM MHOTOKAMEPHBIMHU, BETBSIIIMMUCS WIM PACIIOJIOKEHHBIMU B OJIMH-/[BA
psja b0 1o CIupan.

Yepes HapyxHoe oteepcTie (ycTbe) M Nopbl B CTEHKAX PAKOBMHOK BbIAQIOTCS TOHYAMLIME
U coeguHsIOWMECS Mexay COBOM NOXHOHOXKM, KOTOPbLIE CNYXAT ANs ABMXEHMS W 3aXBaTa
nuuw, obpa3syioT BOKPYr PAKOBMHKW CETOYKY, AMAMETP KOTOPOM BO MHOTO pa3 MPeBOCXOAMUT
avameTp pakosuHku. K Tako# ceTouke NpunmMnaioT NULLEBLIE YOCTUYKM, OQHOKIETOYHbIE BOAO-

40



POCnK, KOTOPLIMU NUTalOTCS popamutmudepsl. Bce popammummdepsl — mopckue, npenmyiue-
CTBEHHO [LOHHbIE, OPIaHW3MbI. Y MAGHKTOHHBIX POPAMMHUPEP PAKOBUHKM TOHKME, C MHOTO-
YUCNEHHBIMM BLIPOCTAMM B BMAE PACXOASIUMXCS BO BCE CTOPOHBI TOHKMX ANIMHHBIX MM, YTO
no3BONAET MM «NAPUTL» B ToNwwe Boasl. Bcero uasectHo okono 30 Thic. Buaos popamuHmndep.
M3 Hux ceruac xuset okono 1000 BMgos, ocTanbHble M3BECTHBI B UCKONAEMOM COCTOSIHMM.

Ilycroie pakosunku opamuandgep o6pasyioT OrpoMHbIE, TOJNMUHON B He-
CKOJIBKO COTEH METPOB, IUIACTBI OCAJOYHBIX MOPOJ (HarpuMep, MeJ U N3BECT-
Hsik). Oaensusie Buabl popaMunmdep OGUTAIN TOIBKO B OIPEAETEHHYIO T€0I0-
rugecKyio anoxy. [fosromy no nammumio pakoBuHOK 3THX BUAOB (hopamunmbep
B IUIACTAX 3€MJIM OTIPENEISIOT BO3PACT IeOJOrHYeCKUX MOPOJ.

Teno ame6p1 poTEs COCTONT M3 OIHOM KJIETKH U BHITIOTHSET BCE (DYHKIIMH KU~
BOro oprannama. OHa HE UMEET MOCTOAHHOM (POPMBI TeJIa, TAK KAK IIUTOILUIA3MA
HETIPEPBIBHO O0PA3yeT BBINAYNBAHUA — JIOKHOHOXKKH, C IIOMOIIBIO KOTOPBIX
NEePe/BUTAETCS, 3aXBaThiBaeT nuiy. AMeba obrasaer pa3paknMOCTbIO — CTIO-
COGHOCTBIO OTBEYATDH HA BO3/IEHCTBIE OKpyXaiomieii cpeast. [Tpu nebraronpu-
ATHBIX YCIOBUSIX aMeba BbIAEIAET 3alUTHYIO 060JI04Ky — 0OpasyeT 1HCTY.

" [Toanapcerso IMpocreitmue, ame6a, KOMOHMS, JTOKHOHOKKH, IMHIIEBAPH-
ﬁ TeJAbHASl BAKYOJIb, COKPATUTEIbHAS BaKyoJib, GECNONOe pa3MHOXKEHHE,

rucra, popamuHndepsr.

1. B kaxoii cpese obuTaeT u Kak nepeaBuraercs ameba nporeii?

2. Ha ocHOBaHMM 4€ro MOXKHO YTBEPKAATh, YTO KJIETKA aMeObl SBIAETCS
CaMOCTOATEIbHBIM OPraHU3MOM?

3. OxapakrepusyiiTe NTUTAHUE U IPOIECC BbIAEICHUs Y aMeObl.

4. Vcnomnssys pucynok 22 (cm. ¢. 39), 0GbsICHITE, KAK Pa3MHOMKAIOTCS aMeObl.
5. Ilpu kakux yciaoBusix 06pasyeTcsi MCTa U KAaKOE€ OHA MMEeT 3HaYeHne
B JKM3HU ameObl?

§ 10 | Tun CapkopoBsie U XryTUKOHOCLBI

Knacc )Kfymxouocuu (Mastigophora)

Y aKTUBHO MEPEJIBUTAIONMXCH TPOCTEHIINX — HC2ZYMUKOHOCUEE — NMEIOTCS
CHeNMaIbHbIE BHIPOCTBI HA MOBEPXHOCTH KJIETKH, Ha3blBA€MbIE OpP2aHoudamu
dsusicenust. [IpeacraBUTENM KIYTUKOHOCIIEB — OAHOKJIETOUYHbIE OpPraHu3MBbl,
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OPraHOM/IAMH JIBHKEHUS KOTOPbIX CJIYKAT UVIMHHbBIE BEIPOCTDI, HA3bIBAEMbIE HC2Y -
muxamu. Uncio KXryTMKOB y Pa3HbIX BUJIOB Pa3HOE — OT OJHOTO /IO HECKOJIbKHUX
coteH. BHoJIOrMio JKIyTUKOHOCIIEB MOKHO PacCMOTPETh HA NPUMEpPE 3621€HbL
3eneHOu.

Cpepa obutanus, CTpoeHWe M nepepsuXeHue. IBIVICHA 3€JIeHas KUBET
B CWJIBHO 3arpsi3HEHHBIX HEOOIBIINX MPECHBIX BOAOEMAX M YACTO BbI3bIBAET «IIBE-
TeHune» BOJbL Tes0 SBIIEHbI MOKPHITO TOHKOM M 3JaCTUYHONH 000104KOIH — neJt-
AUKYNOIL, TI03BOJISAIONIEI COKPAIATHCS, BBITATMBATHCA M M3rndarbes. baarogaps
MEJUIMKYJIE TEJIO IBIVIEHbI MMEET MOCTOSHHYIO BEPETEHOBHHYIO (hopmy (puc. 25).
Ha nepesineM KOHIE TeJIa SBIJICHBI MMEETCS OIMH JUIMHHBII KIyTHK. OH GhIcTPO
BPALIAETCS U TSAHET BIJICHY Briepes. Bo BpeMsi IBUKEHUSA TEJIO 3BIJIEHbI ME/VICH-
HO BPAIIAETCsi BOKPYT CBOEH OCH B CTOPOHY, IIPOTHBOTNOIOKHYIO BPAIEHHIO JKTY-
THKa. B OCHOBaHUM KIyTHKa HAXOANTCS IUIOTHOE 6A3aAbHOE MeabYe, KOTOPoE
CIIyKUT ONOPOit Juisi krytuka. Ha nepeaneM KOHIlE Tela PacioNokKeH Kaemo -
ML pom 1 IPKO-KpacHbiil 271a30k. C €ro noMoubio 3BIJICHA pa3inyaeT n3MeHe-
HHMS OCBENEHHOCTH. B nepejneil yacTu Tela pacnolokeHa COKpaTUuTe bHas Ba-
KyOJib, 4 B 3a/iHell TpeTn — s1po. B nuroruiaame cogepxkarcs 3ei€Hble XJI0pOoIia-
CTBI, HECYIIME 3EJIEHBII MUTMEHT — XJI0PO(HUL, U NUINEBAPUTENIbLHAS BAKYOIb.

Muraxue. IBrieHa cnocobGHA MEHSATH XapaKTep IUTAHUS B 3aBUCHUMOCTH OT
yenosmii cpeapl. Ha cBety, Grarogaps croco6HOCTH K (POTOCHHTE3Y, €l CBOII-
CTBEHHO @8mMompogHoe numanue — CUHTE3 OPraHMYeCKNX BEIECTB U3 HEOP-
raHnueckux. B TeMHOTE 3BIIEHA TUTAETCsl 2emepompoPHO — NCTIONBL3YET FOTO-
Bbl€ OpraHNYeckue BemecTsa. PacTBOpeHHbIE B BOJE NMUTATEIbHBIE BEIIECTBA
oHa crnocoGHa MOMIOWATH Yepe3 MeJUTNKyay. BHyTpb nuTOIIa3Mbl BIsiuMBaeTCs
ToHKasi TPYOGOUKa, Yepe3 KOTOPYIO B KIETKY BCACHIBAETCsl JKMAKas numia. Bokpyr
Hee oOpasyeTcs NUIIeBapUTeIbHAs
Bakyosib. Kpome Toro, 6iarozapsi ABnKe-
HUIO XTYTHKA B KJIETOYHBINH POT 3aTsAIN-
BAIOTCSI OPraHNYECKNE MUKPOYACTHILBL.
Bokpyr HHMX 00pasyloTcs nUIeBapu-
TeJIbHbIE BAKYOJIM, KOTOPbBIE JIBUTAIOTCSI
B uToIuviaame (kak uy ame6n). Henepe-
BapeHHbIE OCTATKU MUIIM BbIOpachiBa-
I0TCS Y 3a/IHETO KOHIIA TeJia.

Puc. 25. Crpoenne 3BIeHbI 3€I1€HOIM: Obixaxnue. JBIieHa JbIINT KMCIOPO-
1 7 #1p0;.2 — CONpATATCILEAL RAKYOUR; JIOM, pacTBOPEHHBIM B Bojie. [azoobmen
3 — 060s104Ka; 4 — KIETOUHBIH POT; 5

5 — KryTnk; 6 — masok; 7 — 6asanbHoe MIPOUCXOJUT, KAK M 'y aMEObI, Y€PE3 BCIO
TeNbIE; 8 — XIOPOIUIACTBI MOBEPXHOCTD TeJia. PacTBOpeHHbIN B BO-

42



Puc. 26. becnionoe PAa3MHOXKECHNE IBIVICHDI

A€ KUCJIOPO/, TIOCTYTIAET B KJIETKY, I/I€ PACXO/yeTCsl B ITPOIIECCE JKU3HEAESI TEIbHOCTH,
HAPYXY BbIIEJIACTCS YITIEKUCIIBIH ras.

Boigenenme. B cokparuTenbHylo BakyoJub COOMPAIOTCS BPEJAHbIE BEMECTBA
(mpoaykThl pacnaza) 1 N36bITOK BO/bI, KOTOPbIE ITOTOM BBITAJIKHBAIOTCS HAPYIKY.

PasmHoxenue. PazmuoxkaeTcs sBmieHa 6€CriobiM myTem: KIeTKa JeJINTCs Ha-
ABOE BJIOJIb IPOAOJIBHOM OcH Tena (puc. 26). CHauana pasaenseTcs spo. 3arem
TEJIO IBIVICHBI IPOAOIBHOM NEPETAKKOMN AETUTCS HA JIBE TPUMEPHO OJMHAKOBbBIE
gactu. Ecim B 0/iHy M3 109€pHUX KIETOK He NoNaj KaKoiH-1160 opranon (Hanpu-
Mep, MIa30K WIN KIYTHK), TO BIOCIEJCTBIMU OH TaM OOPa3yeTcsi.

3BrneHa KaK OPraHusMm, coveTaloumin B cebe NPU3HaKM XMUBOTHOTO U pacTe-
Hus. C 0HOIT CTOPOHDL, 3BIVIEHE CBOMCTBEHHO aBTOTPO(MHOE MUTaHNe Graroaaps
HAIMYNIO XJIOPODUILIA, yHACTBYIOMETO B (DOTOCHMHTE3€E, YTO XaPAKTEPHO JUIsl pac-
Tenuit. C Apyroil CTOPOHDI, KaK JKNBOTHOE 3BIVIEHA aKTUBHO JIBUTAETCS, 00/1a[aeT
reTepoTpOdHbIM MUTAHUEM — ITOEJAET YACTULII OPFAHMYECKUX BEIECTB, MEJTKMX
’KUBOTHBIX, OZAHOKJIETOYHbIE BOAOPOCIN. EC/n 3BIVIeHa 3e1eHas JUIMTEIbHOE Bpe-
Msl HAXO/IUTCA B TEMHOTE, TO XJOPO(UILL Y HEE MCYE3AEeT U MUTAETCS OHA TOJIBKO
OPraHUYeCKUMHU BEIIECTBAMM.

IIpumep ¢ 3BIIE€HOI 3€1€HOIT MOKA3BIBACT, YTO MPAHULIA MEXK/Y KUBOTHLIMU

M PACTEHUSIMH AOCTATOYHO YCAOBHA. JKIryTHKOHOCIBI 3aHUMAIOT KAk Gbl IPO-

MEKYTOYHOE I1OJIOKEHHUE MEXKAY PACTUTEIbHBIM M KUBOTHBIM I[APCTBAMU.

U3 pacTuTennHbIX KIYTUKOHOCIEB, MMOJAO0OHBIX 3BIVIEHE, B APEBHOCTH MOIJIN

06pa3oBaThCs KMBOTHBIE JKIYTUKOHOCIIbIL.

KonoxuansHsie xrytukoHocysl. Tesia KOJIOHHAIBHBIX KITYTUKOHOCIEB COCTOST
13 MHOTHX KJI€TOK. Bob6okc npejcrapasier cob0il KPYIHYIO mapoo6pasHyio Ko-
JIOHHIO AMAMETPOM OKOJIO 3 MM, HAa IOBEPXHOCTH KOTOPO# B OJIMH CJI0#1 pacroa-
raiorcs Kietku (puc. 27, 2). B kosoHuM BOJIbBOKCA MOKeET ObITh Gonee 60 Thic.
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Puc. 27. KosrounanbHubie
KTYTUKOHOCIBL: 7 — roHuym;
2 — BOJIBBOKC

KJIeTOK. BHyTpEeHHSIS MOJOCTH Iapa 3aHATa KUIKOH
cn3bio. OT/ieIbHbIE KJIE€TKH KOJIOHUM BOJBBOKCA CO-
€IMHEHBI U TOILIAa3MATHIECKUMH «MOCTHUKAMM».

IIpn GecnosioMm pasMHOKEHNH Y KOJOHUATbHBIX
KTYTUKOBBIX OOPa3yloOTCs J0YE€pPHUE KOJIOHUM. Y 20-
Huyma (puc. 27, 1) kaxaas Ki1eTka KOJOHUH Croco6-
Ha JiaBaTh HAYAIO HOBOH KOJOHMM, A Y BOJbBOKCA
B 6ECIIOJIOM PasMHOKEHNH MOTYT y4aCTBOBATh JHIIbL
8-10 rwireTok, oHM 1 OOPA3YIOT HOBbIE KOJIOHUH.

MepBble KONOHWUM BO3HMKAIOT BCNEACTBUE TOTO, 4TO
;O(K?L?E! nocne feneHus KNetku He PacxoAsTcsi, a OCTaloTCs
Bmecte. Tak, roHuym obpasyer KonoHuio B Buae
NNACTUHKK, NOCTPOEHHOW M3 16 KNeTok, PacnonoxeHHbx

B opuH cnoit. B wapoobpasHoi konoHun 3gopuHsl 32 kneTt-
k1. OHM UMEeIOT XryTUKM, OBpaLLEHHbIE HOPYXY.

I1p# 10I0BOM Pa3MHOKEHHMH BOJbBOKCA MYKCKHE
nosioBbie KJaeTkn obpasyior 5-10 k1erok, KeHckne —
25-30. Takum 0O6pa3oM, B KOJOHUM BOJIBBOKCA Cylie-
CTBYIOT Pa3/MYHbIC THUIbI KJIETOK, YTO XapaKT€pPHO
JUISE MHOTOKJIETOYHBIX JKMBOTHBIX.

‘ BoabBokc mMoxker CIYKUTH MOJIEJIBIO, MOKa3bIBaloOIEen, KaK M3 OJHOKJIETOY-
HBIX OPraHU3MOB MOTJIH HpOHSOﬁTH MHOTOKJIETOYHbIE.

Mo XapakTepy NUTaHUA “ obmeHa BELEeCTB UX OeNAT Ha PAaCTUTESIbHbIX U XUBOTHbIX.

N PasHoobpasue xrytukonocues. K xrytukonocuam otHocsat 6onee 7000 supos.
U3

K xrytukoHocuam otHocutes 6ogo (puc. 28), obutaiowmin B Tex xe mectax, 4to
W PaCTUTENbHBIN XKryTUKOHOCEL, 3BrneHa 3eneHas. bopo neuxertcs B Boge Npu nomolm Asyx
XMYTUKOB, PACNONOXEHHBIX HO NEPEAHEM KOHUE Tena. 3To XMBOTHOE He meeT xnopodunna,
NO3TOMY €My CBOMCTBEHHO TONbKO reTepoTpodHoe nutanue. Muwei emy ciyxar 6akrepum,

Puc. 28. Crpoenne
AKIyTHKOHOCIA 60/10:

1 — kaeTouHblit poT;

2 — xryruky; 3 — memGpana;
4 — murorutasma; 5 — aapo;
6 — MUTOXOH/IPUSE;

7 — nuieBapuTeIbHas
BAKyOJIb



OfiHOKNETOYHbIE BOAOPOCAM M MMKPOCKOMMYECKUE XMBOTHLIE, KOTOPLIX 6040 NpU NMomowm
XTYyTUKOB NOATOHSET KO PTy M 3ArnaTbiBaer.

Cpenu XryTUKOHOCLEB MHOTO BUAOB, NAPA3UTUPYIOLMX B TENE XMBOTHLIX U yenoseka. K Ta-
KMM NAPA3MTUYECKMM XTYTUKOHOCLOM OTHOCSTCS TpunaHocomsl (puc. 29, 1). Y Hux sepeTe-
HOBMAHOE TENO, O WHPUHA U ANKHA Tena obbiuHo 1,4-2,4 X 15-40 mkm. B otnnume ot apy-
TMX XKNyTUKOHOCUEB Yy HUX XIyTWK HaYuMHaeTcs ot 6a3anbHOro Tensua, pPacnofoXeHHOro
8 3aanen Tpet Tena. Ox upeT Baons Tena, cpacrasce ¢ obonoykoi u obpasys sBonHoobpas-
Hylo nepenowky. MNepemelienus TPMNAHOCOM B KPOBM XO39MHA OCyLLecTBNsioTcs Gnaroaaps
3HEPTUYHBIM BONHOOBPA3HLIM IBUXEHMSIM 3TOM NEPENOHKW. TPUNAHOCOMbI NAPA3UTUPYIOT
B KPOBM M CNMHHO-MO3rOBOM XMAKOCTH NO3BOHOYHLIX. OHK NOMOWAIOT PACTBOPEHHbIE Opra-
HWYECKMe BEeLLeCTBA BCE NOBEPXHOCTbIO Tend. Y TPUNaHOCOM, KaK M y Napa3MTUHECKMX
ameb, HeT cokpaTuTensHeix Bakyonei. Hekotopsie TPMNAHOCOMBI BLIAENSIOT B KPOBL AAbI,
Pa3pywaiowme 3puTpoLUTL. 3apaxeHne TPMNAHOCOMAMM, KOK NPABMAO, NPOMCXOAUT Yepes
HOCEKOMBbIX-NePEeHOCYMKOB (Myxy ueue, knonoe, cnenHeit). TpunaHocomsl — Bo3byauTtenu
TAXENOW COHHOM 60Me3HM, WMPOKO PacNpoCcTpaHeHHoi B JksatopuansHoit Adpuke (nepe-
HOCuMK BO3ByauTens — Myxa uele), a Takxe HaraHsl — 6oNe3HK KPYMHOro PoraToro cKoTa.
Hpyrue napasutuyeckue XryTMKoHOCUB — nedwmanmuy. OHuU OYeHb Menkue: ANMHA UX Tena
2-4 mxm. JTeAMaHni — BHYTPUKIETOHbIE NAPA3UTE HEKOTOPbIX MIEKOMUTAIOWMX M HENOBEKA.
OHu BBI3LIBAIOT TRXENbIE MOPAXEHMS BHYTPEHHMX OPraHOB W KOXM (neiwmanmnoss). Mapasutel
NepeaaioTcs Yepes yKycbl MOCKMTOB. B opraHMame Yenoeeka napasuT Tepsier XryTuk, a B Tene
MOCKWTQ €ero XryTuk socctanaenueaetcs. OamMH M3 BMOOB NEMLUIMAHUK, PACMPOCTPAHEHHBIMA
8 lOxHoi Espone, Mianu u Cpepreit Asum, oisbisaet 6onesHs Yenoseka kana-asap, Npu Ko-
TOPOW yBENM4YMBAIOTCA NeYeHb U ceneseHka. boneaHs conpoeoxaaeTtcs HenpepbIBHOM NMXOPaa-
KOW, MONIOKPOBUEM, MCTOLLEHUEM M HALLE BCErO 3aKAHYMBAETCS CMEpTENbHbIM UCXOROM. [pyroi
BUA NEMLIMAHKIA BbI3bIBAET 60Ne3HL KOXM — BOCTOUHYIO, MM NEHAMHCKYIO, 538y, PACNPOCTPA-
Herryio B CesepHoit Appuke, KOxHoit Espone u IOxHoi Asuu, 3akaskasse u CpeaHeit Asuu.

B kuweuHmke mnekonuTaiowmx (4enoBeka, KPONMKQ, Mbilum), 3EMHOBOAHBIX M HEKOTOPLIX Bec-
NO3BOHOYHLIX obuTalT Nambamnn (puc. 29, 2). Oamua Tena
3ux napasutos 0,008-0,03 mm. Teno nambnuit rpyiwesmugHoe
u cnnioweHHoe. BorvyTas 6piowHas cropora obpasyet npucoc-
Ky, KOTOPOM NSIMEMU NPUKPENASIOTCS K SNUTENMANBHBIM KNETKAM
KMLUEYHMKA XO35MHA. Y HUX UMEIOTCS MO YeTbIPe Napbl XryTUKOB
v no asa sapa. J1ambaum obuUTaloT B BEpXHUX OTAENAX TOHKOTO
KMWeYyHUKa Yenoseka. Monanas B HUXHKUE OTAENbI KULLEYHMKA,
nambnuu 0bpasyioT UMCTLI, KOTOPLIE BLIBOAATCS BO BHELIHIOO
cpeny M ClyXaT UCTOYHUKOM 30PAXEHMS HOBbIX XO35eB.
WMuorna 3apaxenue nambnusmm npoucxoput 6es GonesHew-
Heix cumnTomos. OgHAKO 3TM NAPA3UTLI, NPOHUKAS B XENYHbINA
ny3bipb, BbLI3LIBAIOT €ro Bocnanexue (xoneunctut). Yawe stvm

Puc. 29. boaesneTsopubie

. npocreiime:
napasuTsl BCTpeyalotcs y Aeteid. bonesHs, BbizbiBaemas MMM, 1 — Tpunanocoma;

Ha3biBaeTcs NAMBIUO3OM. 2 — namGaus

45



JKryTmkoHOCIBI — 3TO MPOCTEHIME, OPraHOMAAMM JBHKEHUS KOTOPBIX
cayxar KryTuk. Cpeim HUX €CTh OJIMHOYHBIE U KOJOHUAIBHBIC OPraHU3MbI.
JKuBOTHDBIE KIYTMKOHOCIBI MATAIOTCS TOJBKO TETEPOTPOPHO, a PaCTUTED-
HbI€ JKI'YTUKOHOCIbI HA CBETY MCHOJb3YIOT M aBTOTPO(HBII CIIOCO0 NUTAHMS.
V GOJABIMHCTBA KIYTUKOHOCIEB pasMHoKeHue 6ecrnonoe. Hanbosbuiee uc-
JI0 BUAOB JKTYTHKOHOCIEB OOMTAET B BOAOEMAX, OHU HUIPAIOT BaXKHYIO POJIb
B KPyroBopoTe BeniecTs B npupojie. Cpean HuX eCTh ¥ apasuThl.

JBIJIeHa 3eJieHas, NEJUITNKYJIa, OPpraHOn/Ibl JABVOKCHUWS, JKTYTUKH, Hasaib-
HOE€ TeJble, KJIETOYHBIN POT, IUIa30K, aBTOTpoq)HOC 54 FCTCPOTpoq)}IOC
nmUuTaHMue.

1. B kakux ycJ0BUAX OOMTAET U KaK N€PEABUTACTCS IBIVICHA 3eJjieHas?

2. OxapakTepuayiiTe TUIIbI TUTAHUS SBIJIEHBI 3€JI€HOM.

3. CpaBHuTE CIOCOOBI PA3MHOKEHMs aMeObI TPOTES 1 HBIVICHBI 3€JICHOIM.
KpaTko oxapakTepusyiiTe ux.

4. Kakue 0COGEHHOCTH CTPOCHMSI M JKM3HEEATENHLHOCTH TOATBEPHKAAIOT
3BOJIOIMOHHOE TIOJIOKEHUE 3BIVICHBI 3€JIEHOI HA IPAaHMIIE 1[apCTBa pacTe-
HHIA ¥ IIaPCTBA JKUBOTHBIX?

5. B ueM nposBASETCs YCIOKHEHNE OPraHM3aluy KOJOHHATBLHBIX (hopM
KryTuKoBBIX? [TosicHuTe HA MpUMEpe BOJLBOKCA.

6. UeM omMyaeTcsi KOJOHUSI OJHOKJIETOYHBIX OT MHOTOKJIETOYHOTO Op-
raHu3Mar

§n Tun Undysopum (Ciliophora)

Tun Hngpysopuu, win Pecnuunvie, — nandonee CI0KHOOPraHU30BaAHHbIE
npocreitmme. Ha NOBEPXHOCTH TeMa y HUX MMEIOTCS OPraHOM/bI JBMKCHUSA —
pecruuku. B wierke uagysopuu JaBa sapa: 601bIOE PO OTBEYACT 3a MHUTA-
HUe, JbIXaHUe, JABIKEHHE, OOMEH BEleCTB; MAJIOE S[PO y4aCTBYET B NOJIOBOM
npouecce.

OcoBEeHHOCTH CTPOEHMSE U KU3HEACATENIbHOCTH MHPY30pUii paCCMOTPEHBI
Ha npuMepe UHPY3opuu-mypervKu.

Cpena oburanus, ctpoeHue u nepeasmxenme. B tex xke BOJ0eMax, I/ie KUBYT
ameba mpoTeil M 3BIIEHA 3ejeHas, BCTpedaeTcss M uHQysopus-Tydenbka
(puc. 30). 1o ogHOKIETOUHOE KUBOTHOE TMHOI (0,5 MM HMeeT BEpEeTEHOBUIL-
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HyI0 (popMy Tena, OTJAIEHHO HAIIOMU-
Halomyo Tymo. Mudysopun-rydenn-
KU BCE BPEMSI HAXOAATCS B JABMIKEHUH,
IaBasi TynbIM KOHIIOM Brepea. Cko-
POCTb NEPEJBHKEHUS 3TOTO KUBOTHO- 23
ro JocTuraer 2,5 MM B CEKYHJY. '

Oprauusm uH(py30pUn ycTpoeH

2

CJI0XKHEe, yeM y ameObl M 9BIIeHbl. Ton- =/

j 4
Kasi 371aCTUYHAs 000JI09KaA, MOKPbIBAIO- 2 ———gr‘

"n
mas MHQY30pHI0 CHAPYKH, COXPaHseT %

7

,// |
HOCTOAHHYIO (opMy ee Tena. IToMy $ '/"//'/mllln

xe CHOCO()CTByK)T XOpomo pa3BUTbI
OIIOPHbIE BOJIOKOHIIA, KOTOpPbIE€ HAXO-
JATCS B IPUIETAIONIEM K OOOJIOUKEe Puc. 30. Crpoenne nudysopun-rypenbrm:
cioe nuroriasme. Ha OBEPXHOCTH 1 — pecuuuky; 2 — COKpaTHTEIbHAS BAKYOJIb;
. r 3 — HHUTOILIA3Ma; 4 — 6oabmoe AAPO;

TEha, umt)ysopmd PaciiolloxCHO OKORO 5 — manoe spo; 6 — Krerounas memopana;
15 ThIC. KONEOHMOMUXCA PECHUYUEK. 7 — wieTounmiii pot; & — KIETOUHAA MIOTKA;
Y OCHOBaHMSA KAKIAOM PECHHYKU JICKUT  J — HIIEBAPUTEILHAS BAKYOIIb;

= 10 — 2
HazanbHOe Tesble. JBuKeHne Kaxk/ 101 i e
PECHHUYKH COCTOUT U3 PE3KOro B3mMaxa B OJJTHOM HaIllpaBJI€HHUHA U bosee MEUVICHHO-
o, IJIABHOTO BO3BpPALECHHA K HCXOJHOMY TTOJOKECHHIO. Pecumuku konedaoTces
npumepno 30 pas B ceKyH/ly M CJIOBHO Bec/1a TOJIKAIOT nH(py3opuio Buepex. Boino-
00pa3sHoe ABMKEHUE PECHMYEK NpU 3ToM corracoBanno. Korga undgysopusi-
Ty(t)e]lb!('d IIBIBET, OHA MEUICHHO BpauaeTcs BOKpyT ﬂpOJIOJIbHOﬁ OCH TeJia.

TPUXOUMCTBI (OT rpey. TPUXOC — «BONOC» U KMCTMC — «Ny3bipb»). DTO KOpPOTKUe

«NAnoYKuM», PACNONOXEHHbIE B OAMH CNOW NEPNeHAUKYNSIPHO NOBEPXHOCTM Tena.
B cnyyae onacHoCTM TPMXOUMCTLI € CUNON BLIBPACHIBAIOTC HAPYXY, NPEBPALLASCH B TOHKME
ANMHHBIE YNPYTHUe HUTU, KOTOPbIE NOPAXAIOT XMLHUKA, Hanagalowero Ha Tydensky. Ha mecte
MCNONb30BAHHLIX TPUXOUMCT CO BPEMEHEM BO3HMKAIOT HOBBIE.

N Moa 3nactuyHoi obonoukoi no Bcemy Teny pasbpocaHsl ocobeie 06pasoBaHus —

Muranue. Ha resie nndysopun umeercs yrybieHne — KI€TOYHBIH POT, KOTO-
PbIi IEPEXOAUT B KIETOUHYIO MOTKY. OKOJIO pTa pacrnonaraioTcs 60J1ee TOJCTbI-
€ 1 JUIMHHBbIE pecHUYKN. OHM 3aroHAIOT B IVIOTKY BMECTE € IIOTOKOM BO/Ibl GakTe-
puii — ocHOBHYIO numty Tyensbkn. Ha que mioTkm numa nmonagaer B nUmeBapu-
TEJIbHYIO BaKyoJ1b. [ InmesapuTebHble BaKyoIM lepeMemaioTces B Tesie uHQysopun
TOKOM IMTOIUIa3Mbl. B Bakyon numa nepesapusaeTcs, NepeBapeHHbIe MTPOJYK-
ThI HOCTYIAIOT B LUTOIUIA3MY M MCIIOJIB3YIOTCS JUIsl JKU3HeAeATeIbHOCTH. OcTas-
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IIMECs B MUIIEBAPUTENLHOI BAKYOIN HETIEPEBAPEHHbIE OCTATKH BbIOPACHIBAIOTCS
HAPYXKY B 3a/IHEM KOHIIE T€JIa YEPE3 0COOYIO CTPYKTYPY — ROPOUULY .

Undysopus-rydenpka HaXOAUT CBOIO A0ObIYY, YyBCTBYs HAJIMYHE XUMHUE-
CKMX BEMIECTB, KOTOPBIE BBIIEAAIOT CKOTUIEHUs GakTepuil.

Boigenenue. B opranmame mH}py3opun-TypeIbku HaXOAATCs JBE COKPaTH-
TeJIbHBIE BAKYOJIM, KOTOPBIE PACIIONATAIOTCS Y IIEPE/IHETO U 3a/IHET0 KOHIIOB Tea.
Kakas Bakyo/Jb COCTOMT M3 LEHTPAILHOTO pe3epByapa M 5—7 HanpaBleHHbIX
K 3TUM pe3epByapaM KaHaioB. CHavasia 3aroHAIOTCH KUJAKOCTBIO KAHAIBI, TTOTOM
OHA MONAJAET B EHTPAJILHBII Pe3epByap, a 3aTeM KHU/IKOCTb M3TrOHSETCS HapyxKy.
Bech MK/ COKpAIeHUsl 3TUX BaKyoseil mpoxoauT oauH pa3s 3a 10-20 cexynna.
CokpaTuTeIbHBIE BAKyOJM BBIBOAAT HAPYXy BPEJHbIC BEMICCTBA, KOTOpbIE
00pasyloTcs B OPraHU3Me, U U3JIUIIEK BO/BI.

Oeixanume. Kak 1 y Apyrux cBOGOIHOKHUBYIIMX OJAHOKIETOUYHBIX JKHUBOTHbIX,
y nH(pY30pHii JIbIXaHHE TPOUCXOJUT Y€PE3 MOKPOBbI TEJIA.

PasmHoxenue. Monoson npouecc. Mudysopun-rydenbkn 0661MHO pasMHOKA-
0Tcs GecrnonbiM myreM — Aeaenuem Haasoe (puc. 31, A). Oxnaxo, B oTan4ne oT
JKIYTUKOBBIX, MH(PY30pUH JIEATCA NONepeK Teaa. flapa aenstcs Ha JBe 4acTH,
¥ B KQXKI0I HOBOI MH(DY30pUN OKasbl-
BAETCS 110 OJHOMY OOJBIIOMY U 110 Ot
HOMY Maziomy ajpy. Kaxaas ms asByx no-
yepHUX MHQY30puil MojaydyaeT 4acThb
OpPraHow/IoB (HapuMep, COKPaTHTENb-
HbI€ BAKyOJIM), a Jpyrue odpasyiorcs
3anoBO. MHpyzopun-rydenbkn aensr-
Csl OJIMH-/IBA Pa3a B CyTKH.

Ilpn nonosom mpouecce ysenn-
YeHMsI YNCa 0COOei He MPOUCXOIUT.
JBe mH(pY30puM BPEMEHHO COEANHS-
oTcs apyr ¢ apyrom (puc. 31, b).
Ha mecre conpukocHOBEHUs1 060J10Y-
Ka PaCTBOPSAETCS, U MEKTY JKUBOTHBIMMI
06pasyeTcsi COeIMHUTENbHBIN MOCTHK
u3 nuroriasmel. boabmoe sapo kax-
aoit nnadysopun ucuesaer. Maroe sapo
JBXKIbI JIEJUTCS, U B Kaxa0i nudy-
30puM 06Pa3ylOTCH YEThIPE A0YEPHUX

Puc. 31. Becnionoe pasmuoxenue (A)
u nooBoii nponece (5) y nndysopun- sapa. Tpm 3 HUX paspymaioTcs, a 4eT-
Tydensku BepToe cHoBa jenutcsa. B pesyiasrare
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B KaKI0H MH(MY30pHuH ocTaeTcs 1o jasa spa. OHO U3 3TUX s/Iep KaXK/0# U3 JIBYX
0co6eil 1o IUTOIVIA3MATHYECKOMY MOCTHKY MEPEXOJAUT B JIPYrylo HHQY30pHIo
(TO ecTh MPOMCXOAUT OOMEH AAPAMM) M TaM CJAMBAETCS C OCTABHIMMCS SAAPOM.
3arem B Kaxk10i1 MH(Y30pHUM U3 HTOrO BHOBL 0OGpa3oBaBmerocs sapa hpopmMupy-
10TCs GoJbIIoe U Matoe ajapa, u uHpysopun pacxoaarcs. Takoit mososoi npo-
1ecc HasbiBaeTcs KoHstozauuet. On jumnrces okosno 12 gacos.

ITonoBoit mporecc BeeT K OOHOBIEHMIO, OOMEHY MEXy OCOOSIMU U repepa-

CHpeeIEHUIO HACJIEJACTBEHHOTO (reHeTHYECKOT0) MaTepUaIa, YTO YBEInIu-

BAET KUIHECTOMKOCTh OPraHU3MOB.

Mtoroo6pasue unpysopuin. K Uudysopusm otHocsTcs Haubonee cnoxHo opra-
J@w Hu3osaHHble npocteiwme. Obwee nx uncno — 7000 sugos (puc. 32). Ux anuna —

ot 10 mkm go 3 mm. OBUTaIOT OHM B MOPAX, NPECHBIX BOAOEMAX B cocTase HeH-
TOCA M NAIGHKTOHA, HEKOTOPbIE Buabl — B noyse u mxax. Cpean uHdy3sopuit BcTpeyaiotcs
1 napaauTel. Y napasutuieckmnx MHdy3opuit (Hanpumep, NapasuToB YepBen) KNeTouHbIA poT
oTcyTCTBYeT (peayUMpOBaH), M NUTAHME OCYLLECTBASETCS BCEH NOBEPXHOCTLIO Tena. XuHas
uHpy3opus-bypcapus obUTaeT B NPeCcHbIX BOROEMaX. Teno ee umeeT GOpMy MELLKA 1 B Anu-
Hy nocturaet 2 mm. OT nepeaHero koHua
8 rybb HO ABE TPETWM ANWHbEI Tena BAAeTcs
okonopotosoe yrnybnenue, kyaa 3a cyer
BUEeHUs INIMHHBIX CPOCLUMXCS PECHUYEK NO-
nagaet gobuiva, B TOM Yucne WM uHy3o-
pun-tydensku. Y bypcapuu opHo Gonblioe
W OMHHOE KonbacoeuaHoe SAPO, ManbiX
spep — okono 30.
bonbwuHcTBO MHPY3OPUIA OKTMBHO NNaBa-
€T, O[HOKO HEKOTOPbiE M3 HWUX, Hanpumep
CTMIOHMXMS, NEPEBUraloTCs No AHY BOAO-
eMma, No BOAHLIM PACTEHUSM, KaK Bbl Wwaras
HQ 0COBbIX YANMHEHHBIX PECHMYKAX, PAcno-
NOXEHHBIX HO OPpIOWHON CTOpoHe Tena.
Opyre wHdy3opuM, Hanpumep CyBOWKH,
NPUKPENNAIOTCA KO AHY MAM K PACTEHMAM
AMHHBIMU - cTeBenbkamu, KoTopble MOTyT
cokpauatbes bnarogaps 0cobbiM cokpaTH-
TENbHbIM BONOKOHUAM. MHorne cyBoiku
obpasyior kononuu. [uraioTcs 311 uHdy3so-
PMM IPEUMYLLECTBEHHO BaKTepHAMM. Puc. 32. Muoroo6pasme cBOGOHOKNBYIIIMX

Cocywme nHdpy3opum TaKXKe BEAYT CUAAUMNA, undysopmii: 1 — Gypcapus; 2 — crenTop;
HenoaBKXHbIA 06pas XuaHu. Y HUX oTCyTCTBY- 3 — crunonuxus; 4 — cyBoika
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10T pecHuukn. OHu cHaBXeHbl cocaTenbHbi-
MM LLYNQNbLAMM B BUAE TOHKMX COKPATUMbIX
Tpybouek, KoTopbie CyXaT ans Noenu Ao-
6bi4n (rnaeHeIM 0Bpasom apyrux npocTeit-
LWKX) M BLICACBIBAHMS M3 HEE COREPXMMOTO.
MpukocHyBwmMecs k wynanbuam npocTen-
WK1e, HanpUMep XryTUKOHOCLbI, MTHOBEHHO
K HMUM npununaioT. A 3aTem coaepxumoe
XepTBbl BCACLIBAETCS, Kak Bbl nepekauu-
BAETCS NO LyNanblly BHYTPb COCYLLENR UHPY-
30pUM.
Cpeayu 1Hpy30pHiA BCTPEYAIOTCA M NAPA3K-
Tol. B ToncTeIX KkMwKax Yenoeeka u3pepka
BCcTpeyaercs uHdysopus banantuami. Y ye-
Puc. 33. [pocreiimme n3 xeyika NOBEKA OHA MOXET BbI3blIBATH TSXENble, HA-
KOTIBITHBIX KHBOTHBIX NOMMHAIOWME AU3EHTEPUIO PACCTPOMCTBA.
Y 6anantugus snuesupHas dopma Tena
anuuont 0,02-0,15 MM, koTOpOE rycTo NOKphITO KOPOTKMMM pecHuukamu. Ha nepepHem
KOHLE TeNna UMeeTcs KNeTouHbli poT B Buae Hernybokoi wenu. Mo ero kpao pacnonoxeHs
CUNbHO Pa3BuTbie pecHuyku. B knetke BananTMams aee cokpaTUTensHbie BAKyonu.
lMoka 6ananTuamii XUBET B NPOCBETE TONCTON KMLIKM, OH NUTAETCH COREPXMMBIM KMLLIEYHM-
KQ M BPEAa XO35iMHY He MPUHOCKT. MIHOTAQ OH QKTUBHO BHEAPSIETCS B CAU3MCTYI0 060nouKy
KMLUEYHWUKO M NEePeKNoYaeTCs Ha MUTAHUE KNETKAMW XO3SIMHA, B OCHOBHOM 3PUTPOLMTAMM.
[Mpy1 3TOM BHYTPEHHME CTEHKM KMILEYHWKA M3bS3BASIOTCS, HTO CONPOBOXAAETCH KPOBABbIM
noHocom. Kpome yenoseka 6anaHtamii 06UTAET B KULLEYHUKE CBUHEN, KOTOPBIM OH HE NPH-
HOCMT Bpeaa. 3apaxeHne YenoBeka OT CBUHEN NPOMCXOAUT C NMOMOLLBIO LMCT, AOATOe Bpe-
M5 (OKONO ABYX MECSLEB) COXPAHSIOLNX XMU3IHECNOCOBHOCTS.
HekoTopeie uHpy3opumu 0BUTAIOT B KMLIEYHMKE KPYNHBIX TPABOSAHBIX KOMBITHLIX XMUBOTHBIX
(puc. 33). Y kopos, oBew, ko3, aHTUNON, OneHel MHbY3OPUM B OTPOMHBIX KONMYECTBAX HACE-
NAIOT NepeaHue OTaenNsl Xenyaka. IT1 UHpY30pUM NUTaloTCs BAKTEpUIMM, 3EPHOMM Kpaxmana,
rpUbKaMM, YOCTUYKAMM PaCTUTENbHBLIX TKaHeN. bonee kpynHbie uHdy3opum noxupaiot Gonee
menkux. B npyrux otaenax xenyaka TpaBosifHbIX XMBOTHBIX MHPY3OPHUK NEPEBAPUBAIOTCS.
Takum 0Bpa3som, 3T MHPY30PUM NPUHOCT NONb3Y TEM XMBOTHBIM, B YbWX XENyAKaxX OHU Obu-
TaloT. 3apaxeHne UHDY30PUSIMU NPOMCXOANUT B MOMEHT rPYNNOBOrO KOPMIEHMUS MM BOAOMOS.

JNlaboparopras pabora N2 1

Tema. Crpoenne u nepeapmkenne nHQysopun-rydeabKm.

Uens. M3yunTh 0COGEHHOCTH CTPOCHMS M NIEPEABIKEHUS MH(Y30PUM-TY-
denbkn.

O6opyaosanue: MUKPOCKOII, IITATUBHAS JIYIIA, IPEMETHOE M TIOKPOBHOE
CTEKJIa, UIIETKA, BaTa, KyJIbTypa MHPy30pun-Tyeabku B mpobupke.
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Xop pabotbi

1. YeranoBure, BH/HBI JIM HEBOOPYXXEHHBIM IIa30M MHQY30puu-TyeIb-
K1 B IpOOUMpKe.

2. Ha npeamMeTHOE CTEKIO HAHECUTE U3 TPOOUPKHU Karulio BOAbI ¢ HH]Y30-
pusimu-typenbkamu. Paccmorpure ¢ nomompio Jynbl (popmy Tesia, BHEI-
Hee CTPOEHUE, OTINYNE MepeiHell YacTh Teaa OT 3aHel, crnocob nepe-
asrkennsi. Cocumraiite uncio nHpy3opHil B Karuie BOJbI.

3. ITomecTuTe ABE KAIUM BOJbI ¢ MH(Y30PUAMHU HA MIPEJAMETHOE CTEKIIO,
COeJIMHUTE UX BOJSIHBIM «MOCTHKOM». Ha kpaii ofHO# Karim mojoxure
KpUCTULINK COMU. OFBACHUTE NPOUCXOAAIIUE ABIEHUS.

4. B xarmo BOJAbI ¢ MH(PY30PUAMH TOJOKUTE JBa-TPU BOJIOKOHIA BATbI
(s 3ame uienust BroKeHNst nH(py30puii). OCTOPOKHO HAKPOMTE MOKPOB-
HBIM CTEKJIOM.

5. IlomecTuTe npemnapar noj MUKpockon. Paccmorpure BHavaze npu mMa-
JIOM, A 3aTeM NPH GOJIBIIOM YBEJIMYEHUHM MUKPOCKOIA TO, YTO MPOUCXO-
JUT BHYTPH TeJia MHQy30pum.

6. 3apucyiiTe BHEIIHEE M BHYTPEHHEE CTpoeHne MHPY30puH-Ty(eabKu,
MOJIb3YSICh GOJILIINM yBeJIMUeHneM Mukpockona. Caenaiite Heobxoaumoe
06o3HaYeHHE.

7. Ha ocnoBe HaOMOJAEHUN NEPEYNCINTE NPU3HAKN, XapaKTepHbIE JUIs
nH(Y30pHUil Kak IpeJcTaBuTesNeNd NPOCTENINX.

Undysopun — C10KHO opranMsoBaHHble npocreimue. Mmeor B kieTke gBa
sjipa: Goabinoe 1 Maioe. PasMuoskaiorcs 6ecriosibiM n noosbiM nyrem. [onosoe
PasMHOKEHHME CIIOCOOCTBYET OOHOBJIEHUIO, OOMEHY MEXk/Iy 0COOsIMU U Tiepe-
pacrpeie/IeHuIo HACIeACTBEHHOTO (FeHETHYECKOT0) MaTepHUala, YTO yBen-
YUBAET JKU3HECTOMKOCTb MH(PY30OPUId.

' Tun nugyszopun, nadysopusi-ryeabka, PECHUUKH, TOPOIIMLA, OJI0BON
MPONECC, KOHBIOTALMSL.

1. Iouemy ungyszopus-rydeabka Tak Ha3BaHa?

2. Kakune npuaHaky JOKa3biBaIOT H0JIee CI0KHYIO OPraHM3anmio nHpy30-
pUK-TY(heIbKHM 110 CPABHEHMIO ¢ aMe6oii IPOTEEM M 3BIVIEHOM 3€/1€HOI?
3. Kak nposiBasiercs 60ee CI0KHOE, YeM y JIPYTUX NPOCTENIINX, CTPOeHne
nH}py30pun-Ty(PeIbKN B IPOIEeccax MUTAHUs U BbIIETEHNs?

4. B ueM 0COGEHHOCTH MPOIECCa PA3MHOKEHUS MH(PY30pUN-TyheabKmn?
5. Ilouemy BaxkHOE GMOJIOTMYECKOE 3HAYEHHME MMEET MOJOBOMH MPOLECC
B JKM3HU MH(PY30pUn-TY(PEIbKN?
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§12 Muoroobpasue npocrenwmnx. MNapasurnyeckmne npocrenumne

YueHble CYMTAIOT, YTO NPOCTEHIINE MOABUINCH HAa 3emie okono 1,5 mupa aer
HA3aJl, 4 CAMBIMM JIPEBHUMU M3 HUX SABJSIOTCS KIYTUKOHOCIBL. OT HUX, BUMMO,
IPOM3ONLIM COBPEMEHHBIE ameObl, COpoBUKM M MH(pysopun. Capkojgosbie —
YIPOIIEHHDBIE TTOTOMKH JKI'YTMKOHOCIEB, O YEM CBUIETEILCTBYIOT Pa3BUBAIONINECS
Y HEKOTOPBIX CAapKOJIOBBIX (pamosspuii u popamunmngep) xryruku. Kpome toro,
M3BECTHBI aMe6000Pa3HbIe JKIYTUKOHOCIIBI, 3aXBaThIBAIOIIME JIOKHOHOXKKAMU J10-
Ob1uy. MH(pY30pHM NPOMU30NLUIM TAKXKE OT JKIYTMKOHOCIEB ITyTEM YCJIOXKHEHUS
CTpOEHUs Tesla (HapuMep, YBEINUYEHUs YUC/Ia PECHUYEK M SIIED).

ITpocreiimue pacnpocTpaHeHsbl 110 BceMy Mupy. OHM MaJibl, HO UX O4€Hb MHO-
ro, MO3TOMY CyMMapHasi MX Macca JOCTaTOYHO Benauka. ITpocreiimme noegaior
GakTepuil 1 MUKpOCcKonuueckue Bojopocau. [lpocreitmmumu (Hanpumep, nHdy-
30pUAMM) UTAIOTCS MAJICHbKUE IUIAHKTOHHBIE Pauyky U MaibKu pbib. IToaTomy
MpOCTENIINE UTPAIOT BAXKHYIO POJIb B KPyroBopore BemecTs Ha 3emiie. /Ipesaue
MOPCKHE MPOCTEHINNE, UMEIOMNE MUHEPAIbHDBII CKEJIEeT, OTMHpPasi U OcejJas Ha
JIHO B T€YEHHUE MMJLIMOHOB JIET, OOPA30BbIBAJIM OPOMHBIE ILUIACTBI OCAOYHBIX
MOPO/JI, KOTOPbIE UCITOJIB3YIOTCSI B CTPOUTETBCTBE.

Cpean npocTeiimx MHOTO Tapa3suTOB, BbI3bIBAIOIIMX 3200I€BAHMS YEJIOBEKA
1 xknBOTHBIX. K HUM oTHOCUTCS Qusenmepuiinas ameba (puc. 34). Y nee Kopotkne
M HIMPOKHE JIOKHOHOKKHU. ZKMBeT OHa OGBIYHO B TOJCTOM KMIIEYHUKE YEJI0BEKA,
MUTASICh €TI0 COJIEPKUMBIM M HE BBI3bIBasi OOJIE3HEHHBIX siBjleHuil. OpHaKo 3TH
amMe6bl MOTYT BHEJIPATHCS B CIM3UCTYIO O60I0YKY KUIIIEYHUKA M THTATHCS KJIETKa-
MH KPOBM — 3PHUTPOIMTAMHM, BBI3bIBAsi TAKMM O0Opa3zoMm 3abonepanue (aMEOGHYIO
duzenmepuio) 1 HAHOCS BPeJL 3/0POBbIO Yenoseka. Ecim ne npuberars K JIe4eHmno,
TO 3Ta DOJE3HDb MEPEXOJUT B XPOHUUECKYIO (POPMY, BEJIET K TAKEIOMY MCTOIIE-
HUIO Y€JI0OBEKa, a MHOTa — 1 K cMepTH. /lusenrepuiinbie amebnl criocobHbI 06pa-
30BBIBATH UCTBI, KOTOPBIE JIOJITO MOTYT NEPEHOCUTH
HebGaaronpusaTHble yeaosud. [Ipn cuabnoMm 3apaxke-
HUM OOJILHOM JIM3EHTEPHE BBIBOJUT M3 CBOETO Opra-
Huama 10 300 man et exeanesHo. [pornouyennbie
LMCTBI CJTYKAT JUIs 4€JIOBEKA MICTOUYHMKOM 3aPayKeHUs.

Jlpyroii nmpejcraBuTeNb OOJE3HETBOPHBIX MPO-
cTeiimmx — Maasaputinvii niazmoout (puc. 35), or-
HOCUTCSL K CROpOSUKam (Sporozoa). 1o MmpocTei-
Putc. 34, [omsenrepitisas HIMe JKUBOTHbBIE, BEJylNIME IApasuTHYeCKuil obpas
ameba KU3HM UM OOUTAIONIME BHYTPU KJIETOK JPYyrux opra-
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HU3MOB. B KpoBb uenoBeka manspuii-
HBII TUIA3MO/IMIT TPOHMKAET IIPH yKyce
MaJISIpUHHOTO KOMapa Ha CTaJuu
odyeHb MeJkux (JummHOM bH-15H MKM
U mMpuHOi 1 MKM) uepBeoOpasHbIX
OIHOsIIEPHBIX KIeTOK. OHU € TOKOM
KPOBM IONAJAIOT B MEYEHb YeJ0BEKa,
IJI€ PACTYT M Pa3MHOKAIOTCS JICIEHHEM.
O6pazoBaBIIMECs B IPOIECCE PA3MHO-
JKEHMS! IUIa3MO/IMH MOMAAI0T B KPOBS-
HOE PyCJO U BHEAPSIOTCH B KJIETKH
KPOBHM — 3PHUTPOIMTHI, I/I€ TAKKe pas-
MHOKatoTCcs. Korjaa napa3urel BBIXOAST
M3 3PUTPOIMTOB, SJOBUTHIE TPOIYK-
ThI UX JKM3HE/JIEATENbHOCTH MOMAIAl0T
B KPOBb — MPOUCXOJUT M3HYPAIOMIMIA
G6ospHOrO npucTyn auxopajaku. [Tpu
COCaHMM KPOBH OOJIbHOTO 4eJoBeKa
MAJISPUIHBIM KOMAapoOM IUIA3MOANH
HOMNAJIAl0T B JKEJYJAOK HACEKOMOTO.
Tam NpoOMCXOAUT MOJTOBOE Pa3MHO-
KEHHE MAISIPUIHOTO IIa3MOJINs, B pe-
3yJIbTaTe YEero CHoBa 00pasyeTcsi MHO-
JKECTBO OYEHb MEJIKHUX KiaeToK. OHu

Puc. 35. Cxema pa3suTHs MaIsipHitHOro
mIasMoaus: A — passuTHE B TEJlE KOMapa:

1 — xnmeunuK Kkomapa; 2 — CIIOHHBIE JKeNe3bl
Komapa; b — passuTue B TeJe UenloBeKa:

3 — nedeHp 4en0Beka; 4 — KpOBb UeNlOBEKa

NPOHUKAIOT B CIIOHHBIE JKeJe3bl KOMapa, a B MOMEHT yKyca KOMapoM 4Y€pe3 ero
X06OTOK B KPOBb Y€JIOBEKA BHOBb IIPOHMKAIOT NapPa3sUThl.

BuispiBaemMasi MaIsipUIHBIM IUIA3MOMEM MAAAPUS — OUEHD OTACHAsS M TSKE-
nast 6osie3Hb. Panbime ot Hee yMupasio MHOro ojiei. Pacnpocrpanena manspus
B Tponmkax u cydrponukax. C el 60pioTca Npu NOMOIIM JIEKAPCTB, A€UCTBY-
IOIMUX HAa MIIpUIHOTO iasmoaus. Kpome Toro, ocymaior 6010Ta, B KOTOPbHIX
BBIBOJATCSA MalsipuitHbie komapbl. A Ha Kaskasze s 60pb6bl ¢ Mansipueii 6buia
AKKIMMATU3UPOBAaHA HeGobImas peibka ramOy3us, KOTOpas MoeaeT JUUYUHOK

MaJISIpUHHBIX KOMApPOB.

ITpocreitmme — pazHoOOpasHas rpynna XMBOTHBIX, IIMPOKO PacIpocTpa-
HeHHas Ha 3emue. [TpocTeiimmx pasaeisioT Ha CapKOOBbIX, JKIYTUKOHOCIIES,
nH(py30puii, cropoBUKOB U Ap. Cpeain NpOCTENINX €CTh aPa3uThbl YEJ10BEKA
¥ JIPYTMX )KMBOTHBIX, HAIIpUMED BO3OYAMTEN IM3EHTEPUU U MAIAPUN.
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ﬁ Jluzenrepuiinas ameda, IM3eHTEPUS, MAIAPHUITHBIN IUIA3MONIA, MAISPHSI.

» 1. Hazosure ob6mue weprsbl npocreitmnx. Kakne ¢ynknmm Bemosnnser
UX KJIeTKa?
2. IlepeuncanTe MeEpBI, MpeAyNpekAamue 3a6oaeBaHne aMeGHOI IM3eH-
TepUeil U Mansgpueil.
3. Kakyio posb UrpaioT npocreiimme B NIpupoJie, B )KU3HN YeJI0BeKa?

Urorosas npoeepka 3HAHUI NO TeMe

1. Kakoe crpoenune nmeer kietka npocreitmumx? [Touemy ona siBisieTcst caMmocTo-
ATETHHBIM OPraHU3MOM?

2. B kakux cpejax o6MTaloT OHOKIeTOuHbIe? IToueMy Hammume BOJbLI SIBISAETCS
00643aTENbHBIM YCJIOBUEM UX CYIECTBOBAHMS?

3. B uem 3akmouaiorcs yHKIMM BaKyoJIeil B OPraHu3Me OJHOKJIETOYHDBIX?

4. Hasosure opranonbl ismkenus. KakoBbl crioco6bl ABHIKEHMS OTHOKIETOYHBIX?
5. Kaknmu cniocobamm pasmuoskaiorces npocreitmue? Kparko oxapakrepusyiire
3TH CIIOCOODI.

6. Kak npocreiimme nepeHocsaT HeGIaronpusaTHbIE YCIOBHSI?

7. Hazosure AByX-TpeX NnpejcTaBUTENeH MTPOCTEHINX, OGUTAIONUX B MOPCKOM
cpene. Kakyio posb onu urpaior B npupoje?

8. Haszosure nssecTnbie BaMm 3a60J1€BaHNA, BBI3bIBAEMBIE TPOCTEHITNMHU, U MEPBI
NpeynpexJeHnsa 3TUX 3a601eBaHMIA.

Kakue yTeepxnaeHus BepHbi?

1. Kierka npocreiimmx BbIIOTHSIET POJIb CAMOCTOSITEIBHOIO OpPraHu3Ma.

2. Pasmuoxenue y ame6nl 6ecrionoe, a 'y ungysopun-rydenskn — u Hecnosoe,
U I10JIOBOE.

3. Opranonaamu aABvKeHUsE MHPY30pUU-TYy(DENbKH ABISIOTCS JIOKHOHOKKH.

4. IBrena 3ejeHas ABIAETCS NePEXOoAHOM (GOoPMOIt OT pacTeHMIT K JKUBOTHBIM:
uMeeT XI0poHLI, KaK y PAaCTEHMI, a MUTAETCA reTepoTPO(PHO U NepeaBUraeT-
Cs1, KaK JKMBOTHBIE.

5. Ameba nMeeT B oOpraHuaMe sijipa JByX THIIOB.

6. Masnoe s1po y MH(Y30pHUM yHaCTBYET B ITOJIOBOM PA3MHOKEHHH, a GOJIBIIOE OTBE-
YaeT 3a JKU3HEAEATETbHOCTD.

7. JluzenTepuiinyio amedy epeHocsT KOMaphbl.

8. OKkoHYATENBLHBIM XO3IMHOM MAISPUITHOTO IIO3MO/IMSA SBJISAETCS Y€IOBEK.
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MNMopuapcreo
masa 4 MHuoroknerounsie xusotHeie (Metazoa)

O6was xapakrepucTtuka

Mmnozoxkaemounwvie Hu6oMHbIE — NOTOMKH JpPEBHUX npocTeimux. Mx teno
COCTOUT U3 GOJIBIIOTO YHUCIA KIETOK, OObEAMHEHHBIX 110 CTPOECHMIO 1 (DyHKLIMSAM
B TKaHW ¥ oprasbl. /Ui MHOTOKJIETOYHBIX JKUBOTHBIX XapaKTEPHO unoueuoy-
anvHoe pazéumue — NpoNecchl CJIOKHBIX NMPeobpa3oBaHuil, IPOUCXOAIIIHE
OT 3apOAKAEHUS OCOOU 10 KOHILA €€ JKU3HHU.

MHorokjieTo4nbie 60ie€ MOJHO M0 CPABHEHMIO C OJAHOKJIETOYHBIMH IIPHUCIIO-
co6ICHbBI K PA3/IMYHBIM YCIOBHAM OKpysKatomeii cpeabl. CieoBaTebHO, BOZHUK-
HOBEHME MHOTOKJIETOYHOCTH — KA4E€CTBEHHO HOBBII 3Tal B Pa3BUTUM KUBOT-
HOro Mupa Ha 3emuae. MHOrOKJIETOUHbIE JKUBOTHbIE OOBEAUHEHDI B boJibIoe
NOALAPCTBO, BKIOUaomee B ceds cspime 20 THnos KkuBoTHBIX. € BaKHEHIIMMH
M3 HUX BbI IO3HAKOMUTECH B 3TOH U CJIEYIONIEH I1aBax.

§13| Tun Kumequonmgmue (Coelenterata)

O6wume YepTbl KULIEYHOMONOCTHLIX

Kuweunononrocmmvie — 370 MHOTOKJIETOUHbIE JKMBOTHBIE, UMEIONINE JYUe-
8Yy10 (paananbHyIo) cummempuro. VIX Teno cocToUT U3 JIBYX CJI0EB KIETOK 1 MMe-
€T MEMKOBH/IHYIO, TAK HA3BIBAEMYIO KUMLEHHYIO NOJOCMY. J1Isi KNIIEeYHOIO/I0-
CTHBIX XaPaKTEPHO HAIMYME OCOOBIX CIMPEKAMENLHBIX KAEeMOK.
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JlyaeBasi cCMMMETPHS — 3TO XapaKTePHbIN OO MPU3HAK CHASYMX WIN MaJIO-
HO/IBMZKHBIX JKMBOTHBIX. B 3TOM cilyuae JXMBOTHOMY B paBHOI1 CTENEHH C JIOO0IT
CTOPOHBI MOKET IPO3UTH OMACHOCTD, U IUIIA TAKKE ITOCTYIAET CO BCEX CTOPOH.
ITosTomy Tena 3TUX JKMBOTHBIX YCTPOEHBI TAKMM 00Pa30M, 4TO CPE/CTBA 3aIHThI
WJIM YJIABJIMBAHMS JIOOBIYM HATIPABJIEHBI B PA3HbIE CTOPOHBI, KAK JIy4un (WIM pajjy-
Chbl) M3 €IMHOTO IIEHTPA.

Knmeunononocruble — caMble JIPEBHUE M TPUMUTUBHbIC )KUBOTHBIE U3 MHO-
rokeTouHbX. OHM TPOM30NUIM OT HPUMHUTHBHBIX EPBHYHBIX MHOTOKJIETOY-
HBIX OPraHU3MOB. _

Bce kumeuHononocTHbie — BOJHBIE JKUBOTHbBIE, HOIBIIMHCTBO KOTOPBIX O6H-
TaeT B MOpAX M okeaHax. OHM 3aCESI0OT MOPSI OT MOBEPXHOCTH JI0 IIPEIETbHBIX
IyOHH, OT TPONMYECKUX BOJL 10 MOJSAPHBIX obsacreit. HeGosbmoe yncio Bujos
oburtaer B npecHbix Bojax. Ceituac mspectHbl okoso 9000 BUIOB KMIIEYHONO-
JIOCTHBIX KMBOTHBIX. ECTh cpei HUX OJIMHOYHbBIC U KOJIOHUAJIbHbIC JKMBOTHBIE.

[pynny ocobeit, MMEIOMMX CXO/HbBIEC IPUCITOCOONICHUS JUIsi OOUTAHUS B OJIH-
HAKOBOI CpeJie, Ha3bIBAIOT HCUSHEHHOU (POPMOU KUBOTHBIX. /L1l COBpeMEeHHbIX
KMIIEYHOIOJOCTHBIX XapaKTEePHbl JIB€ XKU3HEHHbIE (GOpMbI (JBa MOKOJIEHNS):
npukperuieHHas popma — noaun u cBoboaHoIUIaBamas popma — medy3a.

Hoaunwvt (oT rpey. noiun — «MHOTOHOT») — )XHU3HeHHast (POpMaA, HA3BAHHAS
TaK 3a MHOTOYMCJIEHHBIE mynaibna. B pexknx caywasax (puc. 36, A) nmonumb
OBIBAIOT OIMHOYHBIMU (HANIPUMEP, IMIPA U aKTHHMSI), Yalle K€ OHU COCTABISIOT
KOJIOHMH JI0 HECKOJIBKMX Thicsu ocobeit. B popme menysnr (puc. 36, b) knmeuno-
IIOJIOCTHBIE, KAK ITPABUJIO, JKUBYT OJMHOYHO.

Y MHOTMX KMHIEYHOITOJIOCTHBIX 00€ JKM3HEHHBbIE (hopMbI (0Oa MOKOJICHUS)
CMEHSIOT JIPYT Ipyra (YepeyloTcs) B TEYEHNE HCUSHEHHO020 UUKA — OT POK/ie-

Puc. 36. CxeMbl CTPOEHMSI KMITEYHONOMIOCTHBIX JKUBOTHBIX: A — nosmma; b — mey3sni

56



HHsl OpraHu3Ma o cMeprti. Hekoropsie (ruapbl, KOpauIOBbI€ TOJIMITBI) HE UMEIOT
cBoboaHoLIaBaomei Gopmsl — Medy3wbt. Jlpyrne (Hekortopeie cimdougHbie
MeJy3bl, CM. CJIeylonuii naparpad) yrpatwim (popmy noJamumnos.

Teno KMMEYHOMOJOCTHBIX HATOMUHAET OTKPBITHI HA OJHOM KOHILE JBYX-
c0iiHBII Memok. HapykHblii CJ10ii KI€TOK HA3bIBAETCsl IKMOOepMoii (Ot rpey.
IKMOC — «CHAPYKU» N 0ePMA — «KOXKa»), 4 BHYTPEHHUIA CII0I — IHMOoOdepMmoii
(oT rped. aHmMoc — «BHYTpHU» U depma — «Koxa»). EAMHCTBEHHAs MOJOCTh Tena
3THX JKMBOTHBIX — KHIIEYHASA — COOOIAETCs ¢ HAPYKHOM CPEJIoil 4epes poToBoe
orsepcTHe (pot). Yepes por mMia moCTYNAeT B KMIIEYHYIO OJOCTb, U Yepes
HEro BhIOPACKIBAIOTCS HEMIEPEBAPEHHBIE OCTATKH.

Y KHIIEYHOIOJIOCTHBIX HA IyAIbIAX PACTIONIOKEHbI CTPEKATENbHBIE KIETKH.
OH¥M cyKaT Kak JUIst OB J06BIYM, Tak U /Ui 060ponbl. Knmeunononocrabie —
XUMHUKA. OHM NUTAIOTCSH PA3JTMYHBIMU MEJKMMU KUBOTHBIMH, «IapsIiuMM»
B TOJIIE BO/IbI.

KuimeuHonosocTHbie pa3MHOKAIOTCS M GECIIONBIM, U TTOJIOBBIM ITyTEM.

3HauYeHne KMLLIEYHONONOCTHbIX

KOPANNOBbIMUA NOMMMNAMM M NPAYYTCH CPEAU M3BECTKOBbIX BETBUCTLIX «11€COBY», MOCTPO-
EHHBIX STUMM KMBOTHBIMU. MOpCKIe Yepenaxm  HEKOTOpbIe Pbibbl TUTAIOTCS Meay3aMH.
Camu KMLWEYHONONOCTHBIE, ABNSACH XULHUKAMM, BAMSIOT HO MOPCKWE COOBLIECTBA XMBOTHBIX,
noepas NAQHKTOHHBIE OPraHU3Mbl, O KPYMHBIE OKTUHUM U MEAY3bl — TAKXE U MENKUX pPhib.
Yenosek MCNonb3ayer HEKOTOPbIX KMLWEYHOMONOCTHbIX. V13 MepTBbIX M3BECTKOBbLIX YaCTeH
KOpPannosbix pUdOB B HEKOTOPLIX MPUBPEXHBIX CTPAHAX AOBLIBAIOT CTPOUTENLHLIA MATEPU-
an, npu obxure nony4aioT ussectb. Hekotopslie Buabl Meay3 cbefiobHbl. YepHbiid U KpACHbIH
KOpPQn/bl UCNONbL3YIOT NS U3TOTOBNEHMS IOBENMPHBIX YKPALLEHUA.
HekoTopbie nnasaiowme meaysbl, GKTUHMKU U KOPQNAbl CTPEKATENbHBLIMU KNETKAMU MOTyT
HOHECTU CUNbHBIE OXOrU peIBakam, HelpanbMKam U nnoeuam. Kopannossie pudsi 8 HekoTo-
PbIX MECTAX NPENsSTCTBYIOT CYAOXOACTBY.

n KuweurononoctHsie umetot Gonbluoe 3HaveHne B npupoge. MHorne poibel nuTaioTcs

lMpecHoBogHas rMapa — OAMHOYHBINA NoAun

Cpena oburanus. Brewnee crpoenune. O6pas xusnu. Mepeasmxenne. B Bo/10-
eMax ¢ YMCTOM BOAOI (B 3aBOSIX PeK, 03€pax M NPYAAX) JKUBET NPECHOBOOHAS. 2U0-
pa (puc. 37). 310 HEOGOIIBIIOE TOTYIIPO3PAYHOE JKUBOTHOE JUTMHOM 0Kos10 1 em. Tesro
TMAPbI UMEET IFUIMHAPHYEcKyIo opmy. Hinkaum koHIOM ero (nodoweoit) ona
NPUKPEILUISIETCS K CT€OISIM M JIMCTHAM BOJHBIX PACTEHMIA, KOopsAraM ¥ Kamusim. Ha
BEPXHEM KOHIIE TeJIa, BOKPYT pra, umelorcs 6—12 mynanen. /Lis ruapot, kak u uis
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Puc. 37. Cxema cTpOEHUs NIPECHOBOAHOM
riapel: 1 — skroaepma; 2 — aHTOACPMA;

3 — mesowiest; 4 — nojgomsa; 5 — KMieyHas
nosocTh; 6 — novka; 7 — mynaibiie; § — por

Puc. 38. Paspes uepes Teso rujipbl —

KIeTKn akToaepmsl (1—4) u auroaepmnt (3, 6):
1 — 3NUTEINAILHO-MYCKYJIbHbBIE KIETKH;

2 — IPOMEKYTOUHANA KJIETKA;

3 — crpexarenbHasi K1€TKa; 4 — HepBHas KI€TKa;
5 — NMIEBAPUTEIHLHO-MYCKYIbHAS KIETKA;

6 — Kese3ncTas KIeTKa; 7 — Me3orest
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JIPYTHX KHUIIEYHOMOJIOCTHBIX, XapaKTep-
Ha JsiydeBasi cummetpus. [wapa seser
MaJIONO/IBMKHBIN 06pa3 xku3uu. Ee Tesno
U HIynajiblla MOTYT YUIMHATBCA M YKO-
paunBaThcs. B cnokoitHoM cocTossHUM
IyTaJIblla BBITATMBAIOTCA HA HECKOJIb-
KO canTumeTpos. JKusotHoe meieHHo
BOJIMUT UMM M3 CTOPOHBI B CTOPOHY, TOJI-
creperas po6nray. Ilpn HeobGxoaumo-
CTH THJPa MOJKET MEJUIEHHO Nepe/IBU-
ratbca. I1pu aToM oHa c10BHO maraer
(KyBBIpKA€TCs1), IPUKPEIUISACHh K IOJI-
BOJIHBIM NPEJMETAM MONEPEMEHHO TO
BEPXHUM, TO HIJKHUM KOHIIAMM TeJia.
Tesio ruapb1 MMeEET BUJI TPOIOITOBA-
TOrO MEMOYKA, CTEHKN KOTOPOTO COCTO-
AT U3 JIBYX CJIOEB KIETOK — 3KTOJEPMbI
Y SHTOIEPMbL. MEXKTy HUMM JIEIKUT TOH-
Kasi CTY/IEHUCTasi HEKIETOYHAs! TPOCJIOi-
Ka — Me302Jes, ciyxaimas ONopoil.
Kumeunas nosaocTs rujipbl coodmaercs
C HAPYKHOI CPEJIOI TOJILKO Y€PE3 POT.
Idxrojepma (GOPMUPYET MOKPOB
TeJIa KMBOTHOIO M COCTOUT M3 HECKOJIb-
KMX BUIOB KineTok (puc. 38). Camble
MHOTOYHMCJIEHHBIE U3 HUX — INUMENU-
AILHO-MYCKYAbHBLE. 3a CIET MYCKYJIb-
HbBIX BOJIOKOHEIL, JIEKAIIMX B OCHOBAHUM
KayK/I01 KJIETKH, TEJIO IMIPbl MOXKET CO-
KpamarbCs, Y/UIMHATHCA U U3ru6aThCs.
B skrosgepme mmeioTcs HepBHBbIE
KJIETKH 3Be314aToit popmbl. OTpOCTKM
COCEIHUX HEPBHBIX KJIETOK COEIMHSI-
I0TCSI MEXKJTy CODOM, 0O6pasyst HEPBHYIO
CeTh, KOTOpasi OXBATBIBAET BCE TEJO
JKHUBOTHOTO M MPEJACTaBAsET COOOM
camyio MPUMUTHBHYIO HEPEHYIO CUC-

memy y XKNBOTHDIX.



Puc. 39. [Iposesenne pasjipaKeHus HEPBHBIMH KJIETKAMH TH/IPbI

Ecim 10TpOHYTBCS 10 THAPBI WIH YKOJOTH MIJIOH, JKMBOTHOE COXKMETCS. ITO
MPOUCXOAUT MIOTOMY, YTO CHIHAJI, MOJyYE€HHbBIN JlaXKe OIHOU KIETKOM, pacipocTpa-
HUTCS 110 BCeil HepBHOI ceTn. HepBHbIE KIETKH «OTAAI0T KOMAH/Iy» SIUTEIUATLHO-
MYCKyJIbHBIM KJIeTKaMm. [IpoucxoanT cokpameHnne MycKyJIbHbIX BOJTOKOHELL, TOT/a
BCE TeJIO rUApbI ykopauusaeTcs (puc. 39). OTseTHas peakuus OpraHusma ru/ipbl
Ha TAKOe pazjpaxkeHue — 3To npumep GesyciosHoro peduekca. besyciosubie
pedIeKchl XapaKTepHbl JUISl BCEX MHOTOKIETOYHBIX JKUBOTHBIX.

B sxTo/epMe HAXOAATCS 1 CmpeKxametbible KaemKu, Cayxamme JUist Ha-
HaJeHns ¥ 3amuThl. B OCHOBHOM OHM PAacHoOJOXKEHbI Ha HIyHaJbllaX I'W/Pbl.
Kaskzasi crpexaTesibHasi KJIETKA COAEPKUT OBATLHYIO KAIICYJTy, B KOTOPOI1 CBEpHyTa
cTpekaTesibHasi HUTh. Ecam 1o6b19a wim Bpar NpuKOCHETCsl K 9yBCTBUTEIBHOMY
BOJIOCKY, KOTOPbIH PACIIOJIOKEH CHAPY-
KM CTPEKATEIbHOI KJIETKH, B OTBET HA
pasjipaKeHHMEe CTPeKaTe/IbHas HUTh Bbl-
OpaceIBAeTCs M BOH3AETCs B TEJIO JKEPT-
BblI (puc. 40). ITo kanany HUTH B Opra-
HHU3M JKE€PTBBI MOIMNAJAET BEIECTBO,
CHOCOOHOE MapaIn30BaTh €€.

CymecTByIOT HECKOJbKO THIIOB
cTpeKareabHbIX KiaeTok. Hutn oannx
HIPOOUBAIOT KOXKHbBIE MOKPOBbI JKMBOT-
HBIX ¥ BBOJAT B MX TeJ10 sii. Hurn apy-
r'MX OOBUBAIOTCS BOKPYT 100bun. Hurn
TPETbUX — OYEHD KJIeKue u TIPYIN- Puc. 40. Cxema CTpOEHNs CTPEKATENbHON
naoT K xxepree. O6bIYHO rujpa «cTpe- ;”fq‘;czn; :::?31 jl_;;:‘p:::;enbuaa Karicyia;
JII€T» HECKOJIbKUMM CTPEKATEIbHBIMU

4 — cTpekaTesbHasg HUTD: CBepHyTas (ciesa)
KJIETKAMH. u BeIOpoOLIeHHas (cripasa)
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B skToaepme naxoasaTcs u npomexcymounsvie kiemxku. 13 unx popmupyior-
Csl IPYyTH€ TUIIbI KIE€TOK.

IHTOEPMA BBICTHJIAET U3HYTPH BCIO KMIIEYHYIO [10J0CTh. B cocTas suToaep-
Mbl BXOJST NUWEBAPUMENLHO-MYCKYIbHbLe U Hcene3ucmyle kaieTku. Inmesa-
PUTEJIBLHO-MYCKYJIbHBIX KJIETOK OoJibile Apyrux. MycKy/lIbHbIE BOJTOKOHIIA UX CTIO-
cobHbl K cokpamenunio. Korja onn ykopaumBaioTcs, T€J0 IMApPbl CTAHOBUTCSH
6onee Tonkum. CJI0KHbBIE ABMIKEHMS, HAIPUMED MEPEIBUKEHNE THIPbI «KyBbIp-
KaHUEM», ITPOUCXO/IAT 3a CHYET COKPANMEHUH MYCKYJbHBIX BOJIOKOHIEB KIETOK
3KTOJIEPMbI M SHTO/IEPMBI.

Muranme. Kakias m3 numeBapuTeIbHO-MYCKYJbHBIX KJIE€TOK 3HTOAEPMbI
uMeeT oJMH — TpH KryTuka. Kosebmomuecs KryTMKy cO3/1al0T TOK BOJIbI, KOTO-
PBbIM IHINEBbIE YACTHMYKHM MOATOHAIOTCA K KieTKaMm. Vimeoomuecs B sHTOAEpME
JKEJIE3UCTDIE KJIETKN BBIIEISAIOT BHYTPb KMIIEYHOM MOJOCTH MUIEBAPUTETbHBII
COK, KOTOPBIi Pa3KMKaeT M YaCTUYHO [€PEBAPUBAET ITHIILY.

ITumeBapuTEeIbHO-MYCKY/IbHBIE KJIETKH S3HTOAEPMbI CIOCOOHBI 06Pa30oBLIBATh
JIOKHOHOYKKH, 3aXBaThIBATH Y [IEPEBAPMBATD B MUIIEBAPUTEIbHBIX BAKYOJISIX MEJI-
KM€ MUIIEBbIe YacTUIbl. TakuM o6pasom, nuieBapeHue y THipbl U BCEX KUIIEY-
HOTMOJIOCTHBIX BHYMPUKACMOUHOE U NOJOCTHOE.

ITuraTenbHble BEmMECTBA PacHpeessioTcs no scemy ey ruapsl. Henepesa-
PEHHbIE OCTATKM YAAIAIOTCA HapyKy yepes porT. [luraiorces ruapel meakumu 6ec-
MO3BOHOYHBIMH JKMBOTHBIMM (4aCTO paykaMy — JapHUAMU U UKIOIAMH ), KOTO-
PBIX OHM JIOBSIT IIyTaJbliaMH.

Oeixaxue u Boigenenue. [ipa JbIUT PACTBOPEHHBLIM B BOJE KMCJIOPOIOM.
OpraHoB JIbIXaHUs! Y HEE HET, M OHA [MOIIOIAET KUCIOPOJ BCEH MOBEPXHOCTHIO TEJIA,
BBIIEISAS HAPYXKY YIIEKMCIbIN ras. B mpornecce XusHeneaTelbHOCTH B KIETKaX
06pa3yI0OTCs BPEJIHbIE BEIECTBA, KOTOPbIE BbIIEJSIOTCS B BOJY.

PasmHoxeHue un passutne. PasmHOKaeTcsa rujipa 1MOJOBBIM U 6ECIIONBIM
nyrem. bBecrnonoe pasmuoxkenue ocymecTBasercs nouxkoeanuem (puc. 41).
Ha rene ruapsl o6pasyerca BeingunBanye — rnouka. OHa COCTOUT U3 JIBYX CIIOEB
KJIETOK — 3KTOJ€PMbI 1 BHTOJI€PMbI — U cOOBImaeTcs 061EeN MOIOCTHIO C MaTe-
puHckuM opranuamom. [Touka ysenmunsaercs, pacrer B juimHy. Ha ee sepmune
HOSIBJSAIOTCH POT M MaJi€HbKHE HIyNajiblia, a y ocHoBanus — nojomsa. [locue
3TOr0 MOJIOJAasg THApa OTAENAETCS OT MATEPUHCKOTO OPraHu3Ma, OIyCKaeTCs
HA JIHO U MEPEXOUT K CaMOCTOATENbHOMY 00pa3sy ku3Hu. HYacTo Ha Tese ruapbl
obpasyeTcs cpady HECKOJBKO nouek. [mapel wame Bcero paamHoxkaiorcs 6ecno-
JIBIM ITyTEM.

Ocenbio, ¢ TpUOIMIKEHUEM XOIO/0B, THAPbI HAUMHAIOT PA3MHOXKATbCS 1010
BbIM 1yTeM (puc. 42). [NosoBbie K1€TKM 00pasyloTCsi B 9KTOAEPME U3 MPOMEKY-
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Puc. 41. becnosioe pasMHOKEHHE THAPBI (MOYKOBaHME )

TOYHBIX K1eToK. Ha Tese ruippl BO3HUKAIOT Gyropku AByX TUIos. B oauux gop-
MUPYIOTCS CIIEPMATO30M/Ibl, B IPYTHX — SHIEKIETKH.

BhIBAIOT TUAPHI, Y KOTOPBIX CHEPMATO30M/Ibl M ANHIEKJIETKH 0OPa3yloTcs Ha
PasIMYHBIX 0COOSX. DTO PA30eIbHONONIbLE JHCUBOMHDBLE. Y IPYTUX BUJIOB TH/P
¥ CIEPMATO30M/Ibl, M ANIEKIETKH 00Pa3yloTcs Ha TeJle OHOro opranusma. Takue
JKMBOTHBIC, COBMENAIONME B ce6e NPU3HAKM M JKEHCKOTrO, M MYXKCKOro mnosa,
HA3BIBAIOTCH 2epmaPpooumamu.

ITonaBmmuii B BOAy CIEPMATO30M/| IUIABAET C MOMOIIBIO JUVTMHHOTO JKIYTHKA
H JIOCTUTAET HEOABIKHBIX siilekteTok. OmiooTsopenue (CoeiIMHeHne criepma-
TO30MJIa € SAHUNEKICTKOH) MPOMCXO/UT B TEJ€ MaTEPUHCKOro opranusma. [locae
3TOrO BOKPYT OILIOJIOTBOPEHHOI AiilekieTkn (pOpMUPYyeTCcs II0THasA 060109Ka.
Omioa0TBOpeHHAs ANHIEKIETKA MHOTOKPATHO JEJIUTCS — 06pasyeTcs 3apooblil.
Ocenbio ruipa morubaeT, a NOKPHIThIE 000JI0UKOH 3aPO/ILINIM OIyCKAIOTCH HA JIHO.
Becnoit pazsurHe 3apojabima npojgoskaerca. ITocae Toro kak Bogoem nporpe-
eTcst, 060JI0YKH, MOKPBIBAIOIINE 3APOJIBIININ, PA3PYIIAIOTCA U MAJIEHBKUE I'H/IPbI
BBIXO/ISIT HAPYKY.

Puc. 42. [TosoBoe pasMHOKEHUE TAPBI
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Puc. 43. Perenepanus rujipb

Perenepauus. [Tospexaennas ruj-
pa JIErKO BOCCTAHAB/IMBAET yTPaYeHHBIE
yacTu Tena (puc. 43) He TOJIBKO noce
TOTO, KaK €€ pa3spes3anud IMOIojaMm,
HO JIaJ)Ke B TOM CJIydae, €CJIM ee pacuie-
HWIA HA MHOXeCTBO uvacTtei. M3 kaxk-
J101 gacTh oOpasyeTcs HOBas MaJeHb-
Kasi Tu/ipa. To MPOUCXOAUT Harogaps
MHTEHCUBHOMY JIEJICHUIO IIPOMEKYTOY-
HBIX KJIETOK, U3 KOTOPBIX BO3HMKAIOT
apyrue Bujbl KieTok. Crnoco6HOCTH
AKHUBOTHBIX K BOCCTAHOBJICHHIO ITOBPEK-
JIEHHBIX WM YTPAYE€HHBIX YacTel Teaa
HAa3bIBAETCS pezeHepauuel.

Imapa — MHOrokjaeTOUHOE JKMBOTHOE, MMEIOIee NMPUMHTHBHOE CTPOEHHE.
Ee xumeunas nojaocTs BRINISAANT KakK 1eabHbI Memok. HepsHuas cucrema co-
CTOUT U3 Pa3OPOCAHHBIX 3BE3UATHIX HEPBHBIX KJIETOK, 0OPa3ylomIX HEPBHYIO
cetb. becrionoe pasmHo)Xenne MPOUCXOAUT noukoBanueM. [napa pasMHoxka-

€TCs TAKIKE IMTOJTOBBIM ITyTEM.

- -

e
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I"IozmapCTBo MHorokiaetTouHbie JKUBOTHBIE, THII KHIHC‘!HOHOJIOCTHbIC,
ruipa, MTHANBUIYAJIbHOE PA3BUTHE, KMIIEYHAsA ITOJOCTh, HEPBHAs CUCTEMA,
CTpEKATEIbHbIC KIETKH, IMOJIMII, MEAy3a, JKM3HEHHBIN UK, IKTO/IEPMA,
SHTOAEPpMA, Me3ories, MOYKOBAHWNE, Pa3€/JbHONOJbIE XUBOTHBIE, rep-

MappOAMThI, pEreHepaIus.

1. HepeqncnuTe OCHOBHBIC Y€PTbI CTPOEHNSA ﬂpeﬂCTaBMTeﬂeﬁ TAIIA

KHINEYHOITOJIOCTHBIX.

2. Kakoe 3Ha4eHNE UMEIOT PA3IMYHBIE TUIIBI KJIETOK Y THAPbI?

3. OxapakrepuayiiTe Jy4eByio CHMMETPHIO HA IPHUMEPE OAHOTO U3 Ipe/-
cTaBUTE/IEN THIIA KMIIEYHOTIOJOCTHbIX.

4. Kakoii 06pa3 JKU3HM BEJyT KHIIEYHOIOIOCTHbBIE?

5. Kak nepeasuraercs rujipa’?

6. Onumure 0OCOGEHHOCTH JKU3HEAEATENbHOCTH KUIEYHOMOJIOCTHBIX:
OUTAHUS, IMIEBAPEHNS], PA3MHOXKEHUS (HA IPUMEPE THJIPhI).

7. OO6bscHUTE, NOAB3YACH PUCYHKOM, ITPOIIECC PEr€HEPAIMH Y TH/PBDI.

8. Kakoe 3HaueHne MMEIOT KMIIEYHOIIOJIOCTHbIE?



§14 Mopckue KULEeYHONONOCTHbIE

Tun KnimeyHonoaoCcTHbIE BKJIIOYAET TPU IPYIIIibl )KMBOTHBIX.

Tudpouonwvie (Hydrozoa), K KOTOPbIM NPUHAUIERKUT rijipa, oObeguHAEeT HE-
GOJBIINX 110 pa3Mepy KUIIEUHOMOJOCTHBIX KUBOTHBIX. OHM CymEecTBYIOT B ABYX
snsHeHHbIX popmax (puc. 44). [leppas — KOTOHUATLHBIIN CUJITIMI TTOJIUTL, BTO-
pasi — IIaBaioniast Me/y3a. B >KM3HEHHOM IMKJI€ THIPOUHBIX IIPOUCXOUT Uepe-
J0oBaHMe MokojaeHuii. MasecTHO OKOJIO 2800 cOBpeMEHHbBIX BHUAOB I'HAPOMIHBIX
IOJINITOB.

[Mosumnbl 06Pa3yloT KOJIOHMH, BHEIIHE HATOMMHAIOMME MATCHBKUC BETBS-
muecs: Kyctuku. Kumeunbie mojgocti Bcex MoJumos B OHOI KOJIOHMK cO00IIa-
jorcst. T1oaTOMy nuua, 3aXBadeHHas OJAHUM IOJMIIOM, PACTIPEACIACTCH MEKILY
BCEMHM WIeHaMU KOJOHMHU. [Mapou/iHblie TOINIIbI, KaK U TH/pa, CcrocoOHbI K 6ec-
[10JIOMY PA3MHOKEHMIO MOYKOBAHUEM.

meay3bl. OHu OTPLIBAKOTCS OT KOJIOHUM U csoboaHo NnasaioT B Tonue soasl. Meay-

30 NOXOXQ HQ KONOKON MAM 30HTUK, BHYTPM KOTOPOTO PACNONOXEH POTOBOW crebe-
nek co prom Ha ceoboarom koHue (cm. puc. 36, 6, c. 56). Mo kpato 30HTMKG pacnonara-
jorca wynansua. CTyAeHUCTbIA HEKNeTOUHbIH CNOoH, KOTOPbIM Yy TMAPOUAHBIX NOMMMNOB UMEN
BUIL TOHKO#M NNACTUHKM, NEXALei MexXay SKTOAEPMON M SHTOAEPMOMH, B Tene Meay3 O4eHb
cunsHo paseut. Menysa nnasaer, cOKpaLas 30HTHK. Meay3bl — XMLWHKKK: WyNanbLamu
CO CTPEeKATENbHLIMM KNETKOMM OHM 3aXBATbI-
BAIOT MENKMX XMBOTHbIX. Takum 06pasom, me-
[ly3a OTAGNEHHO HAMOMMHAET NAABAIOWMA
BHM3 PTOM NONMUM.

m Ha HekoTopbix BETOUKAX KOMOHMM 06pasyloTcs ManeHbkue — OT 2 po 10 mm —

Mey3bl paseIbHOIOJbL. ITonoswie
JeJie3bl Y HUX BO3HMKAIOT Ha HIDKHEN
CTOPOHE 30HTUKA UM Ha POTOBOM CTe-
6enbke. CinsiHue AUIEKICTOK U Criep-
MATO30M/I0B TPOUCXOAUT B BOJIE.

[Tocne OMIOAOTBOPEHUS U3 sl
(3uroTnl) OOpa3yeTcss MajJeHbKas Ju-
yunKa, MMeas OBaTbHYIO (Gopmy
M CHApPYXH CIUIONIb IOKPBITAsA KIYTH-
kamu. OHa CBOOOJHO TUIABAET, MOTOM .

Puc. 44. JKusHeHHbIi UK THAPOUIHOTO

OITyCKA€TCs1 Ha IHO, T/IE [peBpamacTcs noauna: 1 — meaysa; 2 — OIUIOAOTBOPEHHOE
B M@JIEHBKOT'O IOJIUIIA. Aii110; 3 — aMunHKa; 4 — KOJOHMS [MOJUIOB
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Kopannosvie noaunvt (Anthozoa) BKIIOYAIOT KOJTOHUAIBHBIX, PEXKE OJMHOY-
HBIX KMIIEYHONOJAOCTHBIX (puc. 45, A). JlntmHa 0fHOro KOpPaUIOBOTO MOJIMIA U3
KOJIOHUHM COCTABJAET HECKOJIBLKO MIUIMMETPOB, a IMAMETP OAMHOYHBIX MOJIHUIIOB
(Hanpumep, aKTMHMIT) MOKeT gocTurath 1,5 M. ¥ KOpa/uIOBBIX MOJUIIOB CTAMs
MeJTy3bl OTCYTCTBYET.

Kak 1 y ruapounaHsix Nonvnos, y KOpPanioe BOKPYr pOTOBOrO OTBEPCTUS PACNONO-
Jksvg XeH BeHuyuk uwynaneu. KuweyHas nonocts pasgeneHa pagnanbHbiM1 Neperopoaka-

mu Ha kamepsl (puc. 45, B). Kak npasuno, x1BoTHbIE 3TOrO Knacca BeayT CUARYMiA
obpas xu3uu. OaHAKO OAMHOUHBIE KOPANNOBbIE NOAMNLI (HaNpUMep, akTUHMKM) MOryT nona-
TH NO FPYHTY NP1 NOMOLLUM MSCUCTON NOAOLIBSI.
Bce konoHuansHeie kopannoesie nonumnsl 06NAAAIOT CKENETOM, COCTOSIUMM B BONbLIMHCTBE
Cny4aes W3 Yrnekucnoro Kanbuus, pexe — u3 poronogobroro eewecrea. KonoxvansHeie
KOPQNnoBbie NONMbI, UMEIOLLME U3BECTKOBLINA CKeneT, 0bpa3syloT kopannossie pudsl U Ko-
pannossie 0CcTpoBa. Y OAMHO4HBIX KOPANNOBbLIX NONMMOB XECTKUIA CKENET OTCYTCTBYET.

Kosnonnanbubie KOpauioBbli€ MOJIMIBI MTUTAIOTCS MEJKMMM TLIAHKTOHHBIMM
JKUBOTHDBIMH, YJIABJAMBAs UX IYNAIblIAMM CO CTPeKaTeIbHbIMU KieTkamu. Kpome
TOTO, B T€JIE MHOTUX KOJIOHHAJIbHBIX KOPAJLIOB IOCESIOTCSI BOJAOPOCIH, OT KOTO-
PBIX [TOJIUIIBI TTOTYYAIOT MU TATENbHBIE BEIECTBA. AKTMHHHN — XUIITHUKHA: OHU OXO-
TATCSI HA KPYITHYIO 100bI9y — PaKOOOPa3HbIX U PbIO.

Kopainosbie nommnel pasjensHonobl. [TosoBbie KIeTKi pasBuBaloTCs Ha I1e-
peropozikax kumeqHoi nojaocti. CnepmMaTo3om/ibl BBIXOAAT HAPYXKY U ITPOHUKAIOT

6

Puc. 45. Kopawioseie nomunet: A — pasnoobpasme ¢opm; b — NpoA0IbHbIH pa3pes Yepes noJni:
1 — mynanbie; 2 — por; 3 — moTka; 4 — KAIEYHast OJ0CTh; 5 — MEPETOPOIKA B KMIIEYHOM
nosoctTn; 6 — nojomBa
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K SIALEKJIETKAM B J)KeHCKHE 0coOM. OTUIO0TBOPEHHE IPONCXOMT B KMIIETHOI 110-
nocru. Tlocsie Apo6aenns o100 TBOPEHHOI ANIEKIETKN 06pasyeTcs IUIaBalomast
JmunHKa. OHa MOKUaeT MaTe PUHCKHUI OPraHU3M, HEKOTOPOE BPeMsl IUIABAET, A 3a-
TEM OCEJAET, MPUKPEIUISIETCS KO JHY U MPEBPAIIAETCS B MAJIEHBKOTO TIOJIUIIA.

Y KOpaUIOBBIX MOJMIIOB MMEETCS M GECIIONOE PA3MHOKEHUE — IIPU MTOMOTITH
noukoBaHust. OrpoMHbI€ KOPAUIOBbIE KOJIOHUH OOPA3yIOTCsl B PE3y/IbTaTe He J0X0-
JAIIETO 10 KOHIIA MOYKOBAHMSA: OTAEIbHbIE JJOYEPHUE, BHYYATHIE MOJUITLI COEAMHE-
Hbl BMecTe. HekoTopble akTMHUM MOTYT Ae/MThCS HPOAOAbHO. U3BECTHO OKOJIO
6000 BMJIOB KOPA/LUIOBBIX MOJUIIOB.

3ys OrPOMHbIE KOPaNNoBble pudbl, KOTOPLIE MHOTAQ TAHYTCS BAonL Beperos (3a 310

WX Ha3bIBAIOT 6apbepHbIMM PUPAMM) HO PACCTOSHUS, NPEBLILIAIOWMUE THICAYY KMNO-
meTpos, Hanpumep bonswoi bapeepHsiit pud y Geperos Asctpanmu.
Kopannsi obpasyior u kopannosbie ocTposa, koTopsie Ha3siBaloTcs aronnamu. Atonn
npeactasnsieT coboi HEeBLICOKUIA OCTPOB KOMbUEBMAHONM MNU NOAKOBOOBPA3HOI dopmsi,
BHYTPM KOTOPOTO HOXOAMTCS MENKOBOAHLIM BOAOEM — NaryHa. ATonn BO3HUKAET B TOM Crly-
4ae, ecnu OCTPOB MM KpaTep NOTYXWEro BYNKAHA, OKPYXEeHHbIH BapbepHbiMU pudamm,
NOCTeNEeHHO yXORMT B ryBuHy MOpS Npu onyckanuu mopckoro aHa. Kopannsi, okpyxaioume
OCTPOB CO BCEX CTOPOH, NOCTOSHHO HAACTPAUBAIOT BapbepHbIi pUd, TaK KaK y NOBEPXHOC-
T MOps OHM Nyywe obecnedens nuwwei. Koraa ocTpos onycTUTcs, Ha ero Mecte ocTaHeTcs
MENKOBOAHAS NaryHa, a Ha 6apeepHei pud Npuboit HaHeceT necok, U Takum obpasom Bo3-
HUKHET aTonn.

N Kopannossie nonunsi, unu kopannei, cosaaiot ocobbiit NoasoaHsIi naHawadT, obpa-

Cyugpoudnvie medyswvt (Scyphozoa) (ot rpeu. cyugoc — «uama») 3HAYUTENb-
HO KpynHee, 4eM Me/ly3bl FHAPOM/IHBIX MOAUNoB. /luaMeTp 30HTHKA HEKOTOPBIX
CipOMAHBIX MeAy3 A0CTHTaeT 2 M. Y 3THX Me/y3, KaK U Y THAPOM/HBIX, OU€Hb
CHJILHO Pa3BUT CTYA€HUCTBIN HEKJIETOYHBIN €10 — Me3oriest, KoTopbiil Ha 98 %
COCTOUT U3 BOJBI.

Iocpeau HmxHel BOrHYTON CTOPOHBI Tea CHM(OMIAHON MeAy3bl Pacroso-
KE€H YETBIPEXYrOJIbHBIN POT, KOTOPBIN BE/ET B IIOTKY, @ MOCJIE/IHSIS — B KEIYAOK,
3aHUMAOIUIA 1eHTp Tea. OT KeyKa paauaJlbHO PACXOAITCS KAHAIbI, BIIaja-
IOIHME B KOJIBIIEBOM KaHAJI, OKANMJ/ISIONIMIA Kpaii 3o0HTHKa. Takoe CTPOEHME TTHIIE-
BAPUTEJIbHOI CHCTEMBI [103BOJISIET GOJIEE MTOJHO NEPEBAPUBATD TTHIILY.

Cundonrbie Meay3pl IIABAIOT P OMOIIM COKpaleHuii 30uTuka. Yacrora
3THUX COKpaieHui moxket gocturath 100-140 pa3 B munyty.

ITo kpao 30HTHKa HAXOAATCS MY, IIPH OMOIIM KOTOPBIX MEy3a JIOBUT
Ao6eray. HekoTopeie mynasibia yKopauuBaioTcsi M yToAmawoTces. B rakux yros-
IEHHBIX IYAIbLAX PA3BHBAIOTCA OPraHbl YYBCTB — IVIa3a (OHM OTIMYAIOT CBET
OT TEMHOTbI) M Opranbl paBHOBeCHs. Y CIM(OUIHBIX Meay3 HEPBHAs CHCTEMa
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Puc. 46. Paznoobpasnbie cumugomnanbie Meaysb!

HpEeACTABIeHA KPAE€BbIM HEPBHBIM KOJIBIIOM CO CKOIUIEHUSIMH HEPBHBIX KJIETOK —
HepPEHBLIX Y3108 (HEPBHBLIX 2aH2TIUEE).
Hacuursiaior okoso 200 Buaos crpdonaaeix meays (puc. 46).

CundoupHble meayssl pasgensHononsl. [onoebie Xenessl pa3suBalOTCs y HAX B 3HTO-

nepme. Monossie NpoayKTl BLIBOASTCS HAPYXY M MONAAGIOT B BoAy. Hepes HekoTo-

poe Bpems nocne ONNOACTBOPEHWS (CAMSHWA CNEPMATO30MAA C SHLEKNEeTKOM) U3
aurotsl obpasyetcs nuunHka — nnanyna. OHa nnaBaeTt, a 3aTem NPUKPEnNISeTcs K MOPCKOMY
AHY, rA€ NPeBpaLLaeTcs B MANEHBKOTO, AMHON A0 3 MM, OAMHOYHOTO Noauna. 3TOT nonmn
[ENUTCA PSAOM NonepeyHsix nepeTsxek, obpasys TakMM 0Bpa3om «CTonky» U3 Kak 6bl Bno-
XEHHbIX APYT B APYra mManeHbkux meay3. OHM NOCTENEHHO OTPLIBAIOTCS, NEPEeBOPAYMBAIOTCS
BLINYKNON CTOPOHON BBEPX M NEPEXOAST K Nnasaiouiemy obpasy Xu3Hu, pactyT u npuobpe-
TQIOT OYepTaHMs B3IPOCNoi meay3bl (puc. 47).

Puc. 47. Kusnenustii nun cundonaHoii Meayspt: 7 — N0JI0BbIe KIETKH; 2 — IMYHHKA;
3 — oAMHOYHBII NOAUITL; 4 — «CTOTKA» MeJIy3; 5 — IUIaBalonas Mey3a
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YV rupponaHbIX ¥ CHU(OMIHBIX Mey3 CYMEeCTBYIOT ABE KU3HEHHBIC dopmbl
(nmoxosnenust) — moaunbl U MeAy3bl. [loaumbl pasMHOKAIOTCS MOYKOBAHUEM,
Me/ly3bl — [IOJIOBBIM ITyTeM. JTH IMOKOJEHHs MPABIILHO CMEHSIOT Jpyr Apyra: |
y TWIPOMHBIX ¥ CIM(ONAHBIX Mely3 CYIECTBYET Y€PEAOBAHUE NOKOJICHMH. |

Tapou/Hbie, KOPALIOBBIE TOJMNIbI, CHUM(QONAHBIE MEIy3bl, JMIMHKA,
HEPBHbBIE Y3/IbI (HEPBHbIE TAHIJINH).

1. To pucynkam 44-47 Ha30BUTE OCHOBHbIC OTIMYNTE/ILHbIE IIPU3HAKM
TMIPOMAHBIX, CLM(OMIHBIX ME/TY3 U KOPALIOBBIX MOJIMIIOB.

2. Kax uepeayioTcst OKOJICHMs! Y CIM(OMIHBIX Me/Ty3?

3. Kak Bo3HMKaeT KOpaLIOBbIH pud, atosur?

4. Or KakuX JKMBOTHBIX TPOU3OIUIM KHIIEYHONOMOCTHBIE? YTO CcBMIE-
TeNbLCTBYET 00 MX APEBHOCTH?

Urorosas NnpoBepKa 3HAHMM NO TeMe

Mpoeepste cebs

1. TTo KaKuM NPU3HAKAM PA3TMYAIOTCH MPEACTABUTENN ABYX MOANAPCTB: OJHO-
kieTounsie 1 Muorokierounsie? /laiite nx cpaBHUTEIbHBIE XapaKTEPUCTHKH.
2. Kakue cpejibl OGUTaHNS 3aHUMAIOT MHOTOKJIETOUHBIE KUBOTHbIE?

3. OGBACHUTE NOHATHE «PA3APAKUMOCTb>» U €€ POJIb B KU3HN KUIIETHOTOTOCTHBIX.
4. T1o KaKMM TPU3HAKAM MOXKHO OTHECTH npezicTapuTeeii Tnna Kumeunonoxoct-
HbIE K HU3IIMM MHOTOKJIETOYHBIM KMBOTHBIM?

5. HazoBuUTE OCHOBHBIE YEPTHI YCIOKHEHUs BHYTPEHHEH OPraHM3anuy Kume -
HOTIOJOCTHBIX B OTJIMYME OT MPOCTENIINX.

6. Kak ocymectsasercs peduiekc y Knmeanononoctupix? [puseaure npumepst.
7. Uro Takoe uepesoBanue nokosenuit? [Tosicanre Ha npumepax.

8. Kakoe 3HaueHme B IPUPO/E MMEIOT KMIIEYHONOIOCTHBIE?

Kakue yTeepxaeHus BepHbI?

1. M3 coBpemeHHbIX (JOPM KUIIEUHOMOJIOCTHBIE — CaMbI€ JIPEBHUE M IIPOCTO OpP-
raHN30BaHHbIE MHOTOKJIETOYHBIE JKUBOTHBIC.

2. KMme4HONOMOCTHBIE CYMECTBYIOT B IIPUPO/IE TOTBKO Kak OAMHOYHbIE (POPMBbL.
3. JUist KNIIEYHOTIOJOCTHBIX XapaKTepHa JABYCTOPOHHSIS CUMMETPUS.

4. PazaMHOKAIOTCA KMIIEYHOIOJOCTHBIE HECIIONIBIM U MOJTOBBIM ITyTEM.

5. napa pearnpyeT Ha pa3jpaknTeNH 61aroAaps HATMIMIO HEPBHLIX KJIETOK.

6. Pedpiexcol y G0JMBIMHCTBA MHOTOKIETOUHBIX H€3yCTIOBHbIE.
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Tune:: nnogl,cn
Kpyrnsie yepsM |

maea 5 : Kﬂﬂmuepmﬁ (Mnellda)
§15 Tun Mnockue yepen (Plathelminthes) TR

O6uwas xapakrepucruka

[Tnockue yepBy — JIByCTOPOHHE-CUMMETPHUYHBIE JKUBOTHbIE. VIX Teo yumHeH-
HOE, BBITAHYTOE, CIUIIOCHYTOE B CIIMHHO-OPIONIHOM HanpasiaeHuu (cM. puc. 48, 49).
[To cpaBHEHUMIO C KMIIEYHOMOJIOCTHBIMM IUIOCKHE YE€PBU — IIEPBbIEC MPEXCA0U-
Hble JKNBOTHBIE: KPOME 3KTOJAECPMbI M SHTOAEPMBI Y HUX Pa3BUTA ME300epMa.
Y IJIOCKMX YEPBEH HET MOJIOCTH TEJIA, 4 IPOMEKYTKH MEXK/y OPraHaMM 3aroJiHe-
HbI COEJIMHUTEIBHON TKAHbIO. B nunmesapuTeabHOl cCMCTEME AaHAILHOE OTBEPCTHE
OTCYTCTBYET, U HENEPEBAPEHHbIE OCTATKM YAAISAIOTCS, KAaK U Y KMIIEYHOIOJIOCT-
HBIX, yepes poT. [Liockue yepsu — 060€1oIbIe JKUBOTHBIE, WM IrepMappONThL.

Knacc Pechmnunsie uepen (Turbellaria)

Mecra oburanus u obwme yeptsl ctpoenmns. Hacunreisaior okosno 3000 Bu-
JIOB PeCHUYHbIX yepseil. OHM OOUTAIOT B MOPSX U MPECHBIX BoJaxX. Bo BaaKHbIX
TPONMYECKHX JIeCaX KUBYT Ha3eMHbI€ pecHUuYHble yepBH. [JokpoBbI UX Tesa Mo-
ryT OBITH OKPANIE€Hbl B Pa3HbI€ LBETA — 3€JIEHBIH, XKEThIH, PO30BbIH, KOPpUIHE-
BbIii, YEPHBIN, KPACHBIN, (proseTOBbIN, cepbiii. JImHa Tea 3TUX YepBeil MOXKeT
ObITH OT Jlosieit MmuwumMeTpa 1o 60 cm. B HeGoIbIMX MPeCcHBIX BOA0OEMAX MOKHO
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Puc. 48. Buemnumii BUJ CBOGOAHOKMBYINX IUIOCKUX YepBeit: 7 — Gesas ruraHapus;
2, 3 — naseMuble IIAHAPHM; 4 — MOPCKAst IUTAHAPKSE; 5 — MHOTOI/IAa3Ka

obHapyxuTh HeGonbmoe (ummHOM 1-2 cMm) kxuBoTHOE — Oeayro nianapuio
(puc. 48, 7). Crpoenne M JKU3HEAESTEIbHOCTh PECHUYHBIX Y€PBEH MOXKHO pac-
CMOTPETh HAa €€ NPUMEpPE KaK TUIIMYHOM ITPE/ICTABUTEIE.

Y 6es10i1 IuIaHApMM, KAK U Y IPYTUX IUIOCKUX YEPBE, TEJIO JIByCTOPOHHE-CUM-

METPHUYHOE.

ﬂByCTOpOHHﬂH CUMMETPUS XapaKTepHa JUIst OOJBIIMHCTBA MHOTOKJIETOUYHDBIX
KUBOTHBIX. OHA CBsI3aHaA C MX MMOJIBMXKHBIM o6pa30M JKHU3HH, BBLJICJICHHEM

NEepEIHEro KOHIA TeJIa.

Y aKTMBHO NEPEABUTAIOIUXC MHOTOKJIETOYHBIX JKMBOTHBIX (hopMupyeTcs
4acTh TEJIa, KOTOpasi BCE BPeMs HallpaBJieHa BIepesl, — roJIOBHOM oT/e (Ha HeM

KOHIICHTPUPYIOTCA OPTaHbl 4YyBCTB,
NpUCIocobaeHus /Ul 3aXBaTa MUIH),
a TaKkxe 3aJHMI KoHen Tena. [1pu Bro-
PUYHOM MEPEXOJIE€ K HENOABMKHOMY
WIN MaJIOTIOIBHIKHOMY 0Opa3sy KU3HM
(HanpuMep, y MOPCKMX 3BE3J1 M €3Keil)
KMBOTHBIE IPHMOOPETAIOT YEPTHI JIyye-
BOI CUMMETPHH.

Teno Genoii muIanapuM Kak rpeJicra-
BUTEJISI PECHUYHBIX YE€PBEH NOKPBITO
pecHuunbim snumenuem (puc. 49), kax
TEJIO JUYMHKM TMAPOMIHBIX TOJHIIOB
(cm. puc. 44, c. 63). CornacoBaHHble
JIBMDKEHMSI MHOXKECTBA PECHUYEK obec-
NEYNBAIOT IUIABHOE CKOJILKEHME ILIa-

3a buonorua 7xn.
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Puc. 49. [Monepeunslit paspes uepes Teno
Genroit ruranapumn:

1 — pecHHYHBII 3TUTENNI;

2 — KOJIBLEBbIE MBIIIEYHbBIE BOJOKHA;

3 — NPOJIOIBHbIEC MBIIIEYHbIE BOJTOKHA;

4 — xocble MBIIIEYHBbIE BOJOKHA;

5 — mapenxmma; 6 — KuIIKa
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HApUM 1O JHy BojgoeMma. IiyGike snuTeIManbHOrO
CJI051 JIEJKAT HECKOIBKO CJIOEB IAJIKUX Mblidy (MYCKY-
JIATYPBI) — KOJBLEBBIX, KOCBIX M IIPOJIOIbHbBIX. JNUTE-
JIMAJIBHBII CJIOH M MBIIIIBI OOPa3ylOT BMECTE KONCHO-
MYCKYAbHBLE MEUWOK, KOTOPDII NTO3BOJIAET KUBOTHO-
My COXPaHSTh NOCTOAHHYIO (hopmy Tea.
ITpocTpancTBO Tea IIAHAPUM MEKIY KOKHO-MYC-
KYJIbHBIM MEIIKOM M BHYTPEHHUMM OpraHamMu 3arioJi-
HEHO PBIXJION COEIMHUTEIbHON TKAHBIO — RAPEHXU -
MO, BBITIOJTHSIONIEH B OCHOBHOM OIIOPHBIE (PYHKIIMH.
[Tranapuu, Kak v JIpyrue 1mioCKHe 4epBu, B OT-
JINYUE OT KUIIEYHOMOJIOCTHBIX SBJSIIOTCS MPEXCA0U-
HbIMU JKUBOTHBIMU: Y HUX MEXK/y 9KTOJEPMOI U 3H-
TOJAEPMOI HAXOAUTCS HPOMEXYTOYHBIA CIOH —
Me300epma (0T rped. Me30C — «CpejHuil» u depma —
«KOXa» ), KOTOpasi ydaCTByeT B OOPa3OBaHUM Pa3Iny-
HBIX TKAHEH M OPraHOB, HAIIPUMEP MBIIIILL, [TOJOBOM

Pac. 50. Cxema CHCTEMBI U TAPEHXUMBI.

11T e VY IUIOCKUX YepBeil MOABAAIOTCH MKAHU — CUCTe-
¥ T10JI0BOIT CHCTEM

TUIAaHApHH: 1—p()’r; MbI OTHOPOJHBIX KJIIETOK, CXO/HBIX ITO ITPOUCXOIAE-
2 — BBIIBMIKHASA TJIOTKA; HHUIO, CTpOCHVIlO " BBITOJIHAIOUIUX €JTMHYIO (t))’HKL(MlO.

3 —mmpn; 4 — comeqmms Y muiaHapuu U JIPyruxX MHOTOKJIETOYHBIX JKMBOTHBIX,
5 — cemsmnpoBo;

=kl 7t o GoJiee Pa3BUTBIX, YEM KMIIEYHONOJOCTHBIE, pas3inya-
&8 — coBOKynuTEAbHAN CYMKA IOTCs 9€ThIpE BUIA TKAaHEH: 31U TEe/INaIbHas (nOKPOB-
Hasl), COEIMHUTEIbHAS, MbIIIEYHAS U HEPBHASL.

Y BCeX IJIOCKUX YepBeil B OTIMYHME OT KNIIEUYHOIOJOCTHBIX UMEIOTCH HE TOJb-
KO TKAHH, HO U OP2aHbl — ONIPEJIENIEHHBIE YACTHU TEJIA, BLINOJIHAIONME COOTBETCTBY-
omue pyHKimn. Oprai MOXeT COCTOATH U3 OJHON WIH U3 PA3/JINYHBIX TKAHEH.

I'nomxa naanapum — 5TO OPraH 3axBaTa UM, A KUMEHHUK — OPraH, B KO-
TOPOM IUIIA NIEPEBAPUBAETCA. YUACTBYIOIME B 3aXBaTe UM, €€ IePe/BHKe-
HUH 1 [IEPEBAPUBAHNY OPraHbl (y IVIAHAPUM 3TO POT, IMIOTKA, KMIIEYHUK) COCTaB-
JSIIOT CUCTEMY OPraHOB, KOTOPAsi Ha3bIBAE€TCA MMUIEBAPUTEIbHOI.
‘ Cucmema opzano6 — 3T0O B3aMMOCBSI3aHHbIE OPraHbl, KOTOPbIE COBMECTHO

06eCcneunBaloT BaKHEHIINE MPOLECCh KU3HEAEATETbHOCTH.

Y IUIOCKHX YepBeii MMEIOTCs ONOPHO-/IBUraTeIbHAs, IUIEBAPUTEIbHAS, Bbl-
JleIUTEIbHASA, HEPBHAS M I10JIOBAasi CUCTEMBI.

MuwesapurensHas cuctema. Y riaHapuy NuUieBapuTEIbHAS CUCTEMA COCTO-
UT U3 PTa, NIOTKA ¥ Pa3BETBICHHOM CJIeno 3aMKHyTO# kumku (puc. 50). Inorka

-
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Puc. 51. Baxsat n06b1un Ges10ii nuranapuei

06pa3oBaHa 3KTOJAEPMON, a KMIIKa — 3HTOJepMoii. Por pacnionoxen na 6prom-
HOI1 cTOpOoHE Tesa. B ¢BA3M € OTCYTCTBHEM aHATIBHOTO OTBEPCTUsI HETIEPEBAPEH-

HbI€ OCTATKH! ITUIIH BBIXOJAT 9€PE3 POT.

MnaHapus — XMLWHKMK, OHA HANARAET HO MENKMX XKMBOTHBIX, HAMPUMEP PA4KOB

u yepeen (puc. 51). Ocobeie, pasbyxaiowme B BOAE BLIAENEHUS HEKOTOPbIX KNETOK

\F® Snurenus nomoraior nNaHapusSM yaepxueaTs aobbivy. Mnanapus npuxumaercs
K NOMMQHHOM XepTBe, O 3aTem NPU MOMOLUM BLIABMKHOM MMOTKM 3QrNaTeiBAET ee.

OpraHamu Bbigenenuns y rraHapum CJIyKaT pas-
semanernmvle mpyboYKU, NPOHU3BIBAIONINE TEJIO Yep-
Bs (puc. 52). OHn HAYMHAIOTCA B [IAPEHXUME KIIETKAMM
3Be3uaToi popmbl. B Kaxoi K1eTke uMeeTcs Iy-
YOK JUIMHHBIX PECHUYEK, KOTOPBIE MOCTOSAHHO KOAeH-
moTcs. X Ha3pIBAIOT «IUIAMEHHBIMU KJIETKAMM», 110~
TOMY YTO JBMJKEHHE PECHHYEK HAIIOMMHAET A3BINOK
konebmomerocs wiamenu. Konebanue pecuniex co-
3/Ia€T TOK XHMJAKOCTH B Tpyboukax. Tpyboukn cimba-
IOTCS1 B 1B ITPOJIOJIbHBIX KaHAJIa, KOTOPbIE€ OTKPbIBa-
I0TCsI HAPY/KY HECKOJBbKMMM OTBEPCTUAMM HA CIIMHHOM
cropone Tena. JKuakoctb, KoTopas BBIBOJAUTCS U3
OpraHMama, COCTOMT U3 BOJHOTO PacTBOPa BPE/HbIX
NPOAYKTOB, 0OPA3ylomMMXCcsA B TeJ€ IIaHAPUH.

KposeHocHas 1 AbIXaTeNbHAS CUCTEMbI Y TUIaHa-
pun orcyrerBylor. Kak m gpyrue )XuBOTHBIE, IUIaHa-
PHst IBINIUT KMCJIOPOJOM, PACTBOPEHHBIM B BOJIE.

Oeixauue. [lomomenune KUCI0poja M ygaieHue
YIZIEKMCIIOTO Ia3a OCYMECTBISIOTCSA YePe3 MOKPOBbI Te-
na. Inockoe Teno maanapum ¢ GOJBIIOH MOBEPXHO-
CTBIO CIIOCOOCTBYET JIyUIlIEeMy Fra3000MeHY B OpraHU3Me.

Puc. 52. Cxema

BBUIEJIMTEIBLHOI M HEPBHOM
CHCTEM IUIAHAPUM:

1 — HepBHaa cucTema;

2 — BBUIEMTE IBHAS CHCTEMA
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HepsHas cuctema cOCTOMT M3 HECKOJBKMX NMap rOJOBHLIX HEPBHBIX Y3JI0B
(cKOILIEHMIT HEPBHBIX KJI€TOK) M OZAHOH MJIM HECKOJbKUX AP MPO/I0JIbHBIX HEPB-
HBIX CTBOJIOB, CO€IMHEHHBIX MONEPEYHLIMU MEPEMBIUKAMU. ITO HEPBHAA CUCTE-
Ma TaK Ha3bIBAEMOTO JIECTHUYHOTO TUNa (cM. puc. 52). OT HEPBHBIX CTBOJIOB
KO BCEM OpPraHaM OTXO/SIT MHOTOYHMCIE€HHBIE HEPBbI.

XOpOUIO PasBUTLI OPTaHbl OCA3AHMS — UYBCTBUTEIbHBIE KIETKH, PACIIONO-
JKEHHBIE TIO MOBEPXHOCTH Tesa. Ocobble Opranbl OCA3aHUA — MapHbIE IIyTalb-
11a PacHoJIOKEHbl HA NEpPeJHEM KOHIE Tea. PajomM ¢ HUMH HaXoAsATCsA 11a3a,
€ MX TMOMOIIBIO TUIAHAPUS PA3/IMYaeT YpoBeHb ocBemeHHocTn. Takxke nmeercs
OpraH paBHOBECHSI.

PasmHoxenume. [ranapun pasMHOKAIOTCA B OCHOBHOM I10J10BBIM 1yTeM. OHu
repMapoMTHI: MX MOJOBAsi CUCTEMA MPEJICTABIEHA KaK KEHCKUMH, TaK M MYyX-
CKMMH IOJOBBIMH OPraHaMy B OJHOM opranuame (cm. puc. 50). B mapenxume
PaCIIONIOKEHbI MHOTOUMCJIEHHbBIE TTy3bIPbKM — CEMEHHUKH. OT HUX WIyT TpyGUaThie
cemManpo6oodsbl K COBOKYNMTEIBHOMY Ooprany. Bce aTo 4acT My»KCKO# 10JIOBOI
cucrembl. ZKeHckasi mosioBasi CMCTEMa COCTOMT M3 NMAPHBIX SMYHUKOB, OT KOTOPbIX
K COBOKYIIMTEILHOI CYMKE OTXOAAT TPYOOUKM — AU4e800bL.

OnnopotsopeHue y nnaHapuit BHyTpeHHee. [1pu coBokynneHuu ase nnaHapuu co-

NpMKacaloTes Apyr ¢ Apyrom BpiolHbIMM CTOpoHaMK. Myxckue nonossie knetku oa-

Ny HOTO XMBOTHOTO NOMAAAIOT B XKEHCKYIO MOIOBYIO CMCTEMy Apyroro xusoTHoro. [Nocne

3TOro XMBOTHbIE pacxoastcs. Cnepmarosomnasl onnopoteopsiot srueknetkn. Obpasosaswm-

eCst 3UroThl ABMXYTCS BHM3 No sruesonam. 1o Mepe NpoaBuXeHUst OHU CHaYANA OKPYXaKOTCs

3aNAcaMM NUTATENbHLIX BELLECTB, a 3aTem 06oNoYKoN. AU, 3aNaKOBAHHLIE B KOKOH, BbIBO-
ASTCA HapPYXy. Yepes HecKonbko HeAenb U3 HUX NOSBASIOTCS MANEHLKUE MIAHAPUM.

becnonoe pazmnosxcenue ruanapuii IpOMCXOJUT 3a CYET MONEPEYHOTO Jie1e-
Hus gepBs nonoaaM. [ToTomM M3 Kax/0i MOJOBUHKM BOCCTAHABIMBAETCS I€1ast
TUIaHAPHSI.

[Lnockune YE€pBU SABJIAIOTCA MNEPBLIMU JIBYCTOPOHHE-CUMMETPUYHBIMHU M TPEX-
CJIOMHBIMHY JKUBOTHBIMHY C XOpOMO BbIPAKEHHBIMH TKAHAIMU M OPraHaMU.

Tun ITrockue yepsy, rIaHapus, pECHUYHBIN 3MUTEINH, MBI, KOXKHO-
MYCKYJIbHBII MEIIOK, MapeHXnuMa, Me30/iepMa, MIOTKa, KUIIEYHUK, CeMs-
IIPOBO/IbI, STHIIEBO/IbI.

1. TMoapaysich pucyHkamu, pacckakure 06 006pase JKM3HM IUIOCKUX YepPBEil.
2. Jlokaxure, 4TO 06pasoBaHME MAPEHXUMbI Y IVIOCKMX Y€PBEH ABAAETCS
ycJIo)KHEeHHeM ux opranusanumn. Hazosure hyHKimm napeHxmmbl.




3. Pacckaxure 0 cTpoeHMM M (PYHKIMAX CHCTEM OPraHOB: [HINEBAPU-
TEJBHOIN U BBIIEUTEIbHOM, HEPBHOM, OPraHOB YyBCTB.

4. B uem Bbipaxaercs Gojiee BBICOKMIl yPOBEHb OPraHU3alUM [LIOCKUX
4YepBei 110 CPABHEHMIO ¢ KMIIEYHONOJOCTHBIMH?

§16 PasHoobpazue nnockux Yepeein: COCanbLUMKM U LEenHU

OcobennocTn CTPOEHMS M JKM3HEAEATEIIbHOCTH IVIOCKHUX ‘leBCﬁ paccMoTpe-
HbI HA TPUMEPE NEeYCHOUHOZ20 COCAABUWUKA N CBUHOZ20 UECNHA.

ik —r

# (Trematoda)

Cocanvuyuru — niockue 9epBy, NapasuTHPYIOIME BO BHYTPEHHUX OpraHax
APYrHuX XMBOTHBIX (puc. 53). X HasbiBaioT andonapazumamu. Cocanrbmmukm
MPOU3OLLIN, BEPOATHO, OT PECHUYHBIX YEPBEii, U MOITOMY Y HUX MHOTO OGLIMX
4EPT C IUIAHAPUSIMHU.

Y IWI0CKOro 4epBsi NEYEHOUHOrO COCANBIINKA TUCTOBHHOE TEJIO JUIMHOM 0
30 MM, mupnHOii 8-13 MM, CHIBHO CIUTIOIEHHOE B CIIMHHO-OPIONIHOM HAIIPABJICHUH,
HOCTEIEHHO Cy)XKalomeecs K 3a/ilHeMy KoHITy. OKpacka €ro cepoBaTO-)KeJITOBATAS.

Bapocibie nonosospesnbie CTajinm neYeHOUHOr0 COCAIbIMKA OOUTAIOT B JKET4-
HBIX [IPOTOKAX OBELL, KO3, KPYIIHOrO pOraToro ckora, 6yiBosios, BepoIoI0B, CBUHEHH,
JIONIA/EN, 3ai1I€B M HEKOTOPBIX IPHI3YHOB; BCTPEYAETCS M y YeaoBeka. B rexe stux
KUBOTHBIX MIPOMUCXOAUT [10JIOBOE PA3MHOKEHHE NTEYEHOYHOTO COCAIBITUKA.

Opranusmbl, B TeJ€ KOTOPHIX MPOMCXOJUT HOJOBOE PA3MHOKEHUE [1APA3U-
TOB, HA3bIBAIOTCS OKOHYAMENbHBIMU X030€6AMU, A OPTAHU3MBI, B T€JI€ KOTO-

Puc. 53. Paznoo6pasubie napasnTudeckue Miockue d4epsu: 7 — NeveHOYHbIH COCATBIUIMK;
2 — napa KpOBSIHBIX JIBYYCTOK; 3 — KOIIAUbs ABYYCTKa; 4 — NapajOKCATbHLII COCATBIMK
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PBIX HE ITPOMCXOANUT MOJOBOTO PAa3MHOKEHUs!, HA3bI-
BAIOTCH NPOMENCYMOUHBIMU X035e6amu. IIpove-
KYTOYHBIH XO3AMH MEYEHOYHOTO COCAIbIHUKA —
MPECHOBOJIHAS YIUTKA, MATbII MPYIOBUK.

B cBf3M ¢ mapa3uTHYECKMM 0OPAa30M KU3HM Y T1e-
YEHOYHOTO COCAIBIMKA MOSBUIMCH JIBE MIPUCOCKHA —
GIIOIEOOPA3HBIE AMKM € MYCKYJIMCTBIMM BaJIMKAMU.
OpHa nmpucocka — poOTOBasi, PacloJOKEHHas Ha 1ie-
peAHEM KOHIIE TeIa, ipyras — OpioimHas, Ha OPIOUHON
cropoHe. Ilpucockn moMoraioT MaaoIOABHXKHbBIM

Puc. 54. [Timesapurenbias COCAJIBITUKAM YAE€PIKUBATHCS B JKEJITIHBIX ITPOTOKAX.
CHUCTEMA [TEYEHOYHOr O B ommuwne or IUIAHAPHWH Y IMIEYEHOYHOTO cocaJib-
cocaiblrias HIMKA HET peCHUYHOTrOo snurenus. [lokpossl ero reaa
1 — poToBasi IPHCOCKa; o =3 o

L 6pK)lIIll’¢Ul NPHCOCKa; Hpe}.lCTaBJICHbl MHOTOCJIOMHOM IVIOTHOH 00605104-
3 — kumeyHmk; 4 — por KON — xymmcy.noﬁ, KOTOpas 3amumaeT napasura

OT BO3/IE€HCTBUS JKETIN JKMBOTHOTO-XO35IMHA.

Kak 1 y ruranapum, y COCaIbIIMKa UMEETCSsI KOXKHO-MYCKYJIbHbBII MEIIOK, a Mpo-
MEXKYTKHM MEXK/Iy OPraHAMU 3aII0JTHEHbI TapeHXUMO. VX HepBHAs, BblAEIUTEIbHAS
¥ [I0JIOBASI CUCTEMBI 110 CTPOEHMIO CXOKHU € TAKMMM JKe cucTeMamu 1uianapun. Opra-
HbI YYBCTB B CBSI3M C NAPA3UTHYECKIM 06PA30M JKU3HU PasBUThI CJ1a00 U NIPE/ICTaB-
JIEHBI B OCHOBHOM OpPraHaMH OCSI3aHUsl, pa30POCAHHBIMM B KOJKE COCAIBIIMKA.

[TnmeBapuTesbHas CHCTEMA UMEET TOT XK€ IUIAH CTPOEHHsI, YTO M Y IUIaHa-
PHii: OHA CJIETIO 3aMKHyTa 1 6e3 aHaIbHOTro oTBepCTUA. PoT HaxoauTces Ha JHe 1e-
peaHeit NPUCOCKH, a HE Ha HMJKHEH CTOPOHE Tesa, KaK 3TO ObUIO Y IUIAHAPUM.
Kumeunuk cribHO pazseTsiaeH (puc. 54). ITnraercs cocalbiuK KPOBBIO U APYTH-
MU TKAaHSIMMA CBOMIX XO35€B, 3aTATUBAS TTUIIY COCATEIbHBIMU JIBMKEHSMHU ITIOTKH.

Mapaautnueckue nnockue yepeu xusyT B BeckucnopoaHon cpepe. [Noatomy npespa-
% LeHMS CNOXHBIX OPraHUYECKMX BELLECTB B MEHEE CNIOXHbIE MAYT Be3 yuacTus kucnopo-
N na. B xope 3m1x npespalueHuii BbicBoboXAAETCS HEOBXOAUMAS OPraHU3MY SHEpPrMs.

CocanbiuKy, KaKk ¥ TUIaHApUH, ABASIOTCS repmagpoantamu. O6bIYHO y cO-
CAJIBIUKOB, KAK M Y IUVIAHAPHIL, POMCXOJUT B3aUMHOE OIUIOJOTBOPEHME JBYX
cnapuBalommxcs depseit. Ho ecim neueHOuHbIi COCANBIIMK JKUBET OAMH B Opra-
HU3ME XO34MHA, MOXKET MPOMCXO/IUTh U CAMOOILUIOIOTBOPEHME.

PassuTie y neyeHo4YHOro cocansumka Gonee cnoxHoe, Yem y NNaHApUK, U NpoMc-

XOOMT CO CMEHOW XO351€B U YepPeAQBaHWEM NOKONeHi . HacTs XM3HEHHOTO uMKna

F8 ror0 YepBs CBA3AHA C CyLeECTBOBAHMEM B TENe OBLbI, KOPOBbI MM YeNoBeKa, Apyras
4aCTb — B Tene NPECHOBOAHON ynuTKU — manoro npyaosuka (puc. 55).
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Puc. 55. JKuaneHHbIil MK TEYEHOYHOTO COCATBIMKA: 7 — B3POCIILII MAPA3UT B TEJIE KOPOBBI;
2 — gitna; 3 — cBOOOHOILIABAIONIASA JIMYMHKA; 4 — Pa3BUBAIOIMECS IMUHHKH B TEJIE MATOTO
NPYAOBHKA; 5 — CBOBOAHOILIABAIOMAS TMYHHKA HOBOTO NOKOJIEHMs; 6 — 1ucTa

AiLa NeYeHOYHOro COCanbLUMKA NONAAAIOT B KULWEYHUK XO3MHA, O OTTYAAd — BO BHELHIOK
cpepny. [ins panbHeMWero paseuTis SMLA AOMXHbLI OKA3AThCS B BOAE. 3AECh M3 SIALLA BbIXOAMUT
NOKpbITas pecHYKamu nuumika. OHa nNnasaer, a NOTOM NPOHWKAET B TENO MANOTO NPyAo-
Buka. B ero tene nuumHka npespawaetcs B 6echOpMEHHDIA, HEMOABMKHBIA M JIULLEHHBINA
PECHMYEK MELLOK, B KOTOPOM POPMMPYETCS HECKONBKO MOKONEHUIA 3apoapiei. Takum obpa-
30M, HQ CTAAMM INYUHKW NPOUCXOAUT AQNbHENILEE Pa3MHOXeHWe. Manbiit NpyaoBMK cyxuT
ANS NEYEHOYHOTO COCANBLUMKA NPOMEXYTOUYHBIM XO3SMHOM.

JTM4MHKM BBIXOAST M3 TENa NPyAOBMKA W BHOBL nonaaaioT B Boay. OHW akTUBHO nnasaioT
NPX NOMOLLY MMEIOLLETOCS Y HUX XBOCTUKA, NOTOM OCEAAIOT B NPUOPEXHON PACTUTENBHOCTH
Bofoema. Tam oHW oTBpaCHIBAIOT XBOCTUK, BLIAENAIOT BOKPYr cebs obonouky 1 npespaiwa-
foTcs B UMCTy. B Takoi cTaanm oHM COXPaHSIOT XM3HECNOCOBHOCTL ANIUTENLHOE BPEMS, nepe-
HOCST HeBNAronNpUsTHLIE YCNOBMS.

Moepas npubpexHyio Tpasy, AOMALIHME XMBOTHbIE 3ArNATLIBAIOT NApa3uTos. B kuweuHuke
3TUX XO39€B UMCTbI PACTBOPSIOTCS, MAPA3UTHI BHEAPAIOTCS B KMLIEYHBIE CTEHKM, MONAAaioT
B KPOBEHOCHOE PYC/IO U TOKOM KPOBM 3AHOCSTCS B COCYAbl MEYEHMU, MPOHUKAS M B XKEN4Hble
xopgpl. [loMaLHie XMBOTHbIE U APYTME MO3BOHOYHBIE — OKOHYATESbHbIE XO3S€BA NAPA3UTA.

YesoBek MOXeT 3apasuTbCsa NMEYCHOYHbBIM COCAJIBIHIUKOM IIPpH ITMTHE BO/IbI

N3 MECJIKHUX BOJOEMOB M KOT/Ja 6CPCT B pOT TPABMHKH, COPBAHHBIC B 60510~

TUCTBHIX MecTax. B aTtom caydae OH CTAHOBHUTCA OKOHYATEJbHBIM XO35IMHOM

napasura.

Takum o6paaoM, B JKM3HC€HHOM IIHKJIE€ MMEYCHOYHOrIoO COCAJBIIMKA, KaK
M Y KMIIEYHOIOJIOCTHBIX, IPOUCXOAUT Yepedosanue nOKoAeHUll — 6ecroioro
¥ [0JIOBOTO.
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OrpomHas IIOAOBUTOCTH MEYEHOYHOTO COCATBINMKA CBA3aHA C IapasuTuie-
cKHUM 06pa3oM Ku3HH. Beib maHc 1ueThl NONacTb B OPraiu3aM OKOHYATEIbHO-
ro X03siMHA OYeHb He6oMbIOoil. [103TOMY /ISl BBDKMBAHUSA Yy COCAIBINKA BbI-
paboTasack CrIOCOGHOCTb MPOM3BOUTH OTPOMHOE YMCJIO TAKUX IUCT. TO A0
CTHraeTcs AByms myTaMu. Bo-epBbIX, MeueHOYHbII COCANIBIMK OTKI/IbIBAET
OrpOMHOE YHMCJIO SIUIl. BO-BTOPBIX, €ro JIMYMHKN Pa3MHOKAIOTCA Gecnobim
IyTeM: 3apO/BIIIN MHOTOKPATHO JEISATCS.

gy L D

Knace Jlentounsie uepsu (Cestoda)

K Jlenmounwvim uepssim, wim Llecmodam (B nepeBojie ¢ rped. «JIEHTOYHbI» ),
OTHOCUTCH TUIOCKMI Y€PBb CBUHOM, WJIN BOOPYKEHHBII, [IeMeHb (puc. 56).

\ Bce sleHTOUYHBIE YEPBM — BbICOKOCHEIMAIM3UPOBAHHbBIE MAPA3UThI, 0OMTa-

OIe B KNIIEYHNUKE )KMBOTHBIX U Y€JIOBEKA.

[Tpucnocobaenus K napasuTudeckoMy odpasy )KHU3HHU y lienHei 6osee copep-
HIEHHBI, YeM Y COCIbIMKOB (puc. 57). Teso cBMHOrO HEnHs CUIbHO BBITAHYTO
¥ 6b1BaeT JUIMHOM 10 3 M. OHO JIEHTOBU/IHOE, COCTOSAIIEE U3 HACHUKOE (HECKOb-
KO COTEH) M HamoMHuHaomee 1enb. [ToaroMy mapasura M Ha3bIBAIOT IEITHEM.
Oxpacka Tesia CBUHOTO LIEITHS Hestast WM KeJaToBaTasi.

Ha nepesnem KOHIE Tela CBMHOTO IEMHS MMEETCSl MaJl€HbKasi TOJIOBKA.
Ha Heil pacnosioxeHbl YeTbIpe RPUCOCKU 1 XOOOTOK C AIBYMS psi/laMu KPIOUbEE.
3a 3TH KpIOYbsl YEPBA HA3BIBAIOT TAKXKe BOOPYKEHHbIM nenHeMm. Kpioubsmu
W MIPUCOCKAMHM [IAPA3UT 3aKPEIUIAETCS B KMIIEYHUKE KUBOTHOTO-XO35MHA. 3a ro-
JIOBKOM pacniosiaraercsi meiika. Hosple wieHnku o6pasyiorTcsi TOJLKO B 00JacTH
HEKH, TI03TOMY NIE€PEHNE, MOJIOJIbIE WIEHUKN HEGOIbIINE, A YIAUIEHHBIE OT TO-
JOBKM — OoJsiee KpynHbie. YI€HHMKM, HaXOJAAIMMECs HA 3a/lHEM KOHIlE TeJa,
MEPUOANYECKH OTPBIBAIOTCS M € MCIIPAKHEHUAMHU XO35IMHA [TONAAI0T HAPYKY.

Puc. 56. Jlenrounsie uepsu: 1 — pemuern; 2 — nenenn
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Puc. 57. [Ipucnocobaenms IEHTOUHBIX YepPBEi JUlst IPUKPEIUIEHHS B OPraHU3Me-XO3sHHe

Y JIECHTOYHBIX Y€PBEii, KaK M Y COCAIBIIMKOB, TE€JIO NOKPBITO SIUTEJIUEM U Ky-
THUKYJION, UIMEETCsI KOJKHO-MYCKYJIbHBII MEINOK, a MPOCTPAHCTBO MEK/Iy BHYTPEH-
HHMH OPraHaMM 3arnojHeHo napeHxumoil. CXoAHO ¢ cocaIbIMKaMu U CTPOe-
HHE BbIICIUTEIBHOI cucTeMbl. JIeHTOUHbBIE YePBH, KaK ¥ COCAIBIINK, HE UCTTOIb-
3YIOT KMCJIOPOJ VIS JIbIXaHUSI.

Hepsnas cucrema passura c1abo, a Opraibl 9yBCTB OTCYTCTBYIOT, 4TO CBsi3a-
HO C MAPAa3UTUYECKUM OOPA3OM JKM3HMU.

3aMeTHble OTIMYHS OT COCATBITMKOB MMEIOTCS B IUIEBAPUTEIBHON U MOJIO-
BOI cucremax. [TumesapurenbHas CHCTEMA MOJTHOCTBIO OTCYTCTBYET, U [THINA BCa-
CBIBAETCS Y€PE3 MOKPOBbI BCEH MOBEPXHOCTHIO TEJIA.

CHUCTEeMBI, NO3TOMY 3TOT MNOCKUI YepBb — repmadpoant. OnnogoTsopeHue nporcxo-

AT KOK NEPEKPECTHO, eCiu YNEeHWKM PasHbix ocobein conpukacaloTes apyr ¢ Apy-
rOM, TOK U B OQHOM Y/IEHUKE — CAMOOMNOAOTBOPEHHEM.
OBbI4HO B YNEHMKAX CHAYONA PA3BMBAIOTCH OPFAHBI MYXCKOW MONOBOM CUCTEMbI, O 3aTem
B HUX OBPA3yIOTCS OPraHbl XEHCKOW NONOBOM cucTembl. [ocne onnopoTBOPeHUs MyXcKas
NOMOBAS CUCTEMA NOCTENEHHO MCYE3AET, a N0 Mepe 0BpPa30BAHMS UL, BECh YNEHMK HaNon-
HAETCS MMU. YNeHMKM, KOTOpbIE HOXOONTCS HA 30AHEM KOHUE Tena, 3anonHeHsl 3penbimu
AMUAMU. DTH YNEHMKW OTPBLIBAIOTCS M BLIBOAATCS M3 OPTraHM3MA XO3MHA HAPYXY C MCMPAX-
HeHusmu. OuH YepBb MOXET NPOAYLMPOBATE OFPOMHOE HUCHO UL, — A0 COTEH MUANMOHOB
8 rog. [pu 3TOM XMBYT LENHKM HECKONLKO feT.
[ns cBMHOTO UENHs YeNoBEK — OKOHYATENbHBIA XO3IMH, O MPOMEXYTOYHBIM XO3AMHOM CNy-
XUT cBuHbS. CBMHBM 3aPAXAIOTCS LENHEM, NOenas He4YucToThl M 3ArNaTLIBAS ero Siua
(puc. 58). Y nonaswmx 8 kuweuHuk cBUHBM su obonoyka paspywaertcs. M3 siua ssixogut
NUYMHKG, MMelowas OBMK MANEHbKOTO WAPUKA C LWECTbIo XMTUHOBLIMU Kptoukamu. C mx

H Y CBMHOTO UEMHS B KAXAOM YSIEHUKE PA3BMBAIOTCS KEHCKAR M MYXCKAs NONOBbIE
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Puc. 58. JKusHeHHbII MK CBUHOTO 1enHs: 1 — 4eioBeK (OKOHYATEIbHbIN XO35MH);
2 — BBINEANINE HAPYKY YWICHUKH, HAOJHEHHbIE sitiamMu; 3 — s1ii110; 4 — CBUHBA
(MpoMeXyTOUYHBIH X034MH) ¢ (PUHHOI

Puc. 59. Crpoenune cBMHOTO
nenus: 1 — roaoska

€ IPUCOCKAMH 1 XODOTKOM
€ KpIoUbAME; 2 — 3peiblid
WIEHWUK, HATIOJTHEHHbI
ANLAMM

JlenTOUHBbIE YEPBU — BBICOKOCTIEIMATN3NPOBAHHbIE NTAPA3UTHYECKHE KUBOT-
Hble. B CBS3M ¢ mapa3auTHYECKUM 0OPA30M JKU3HM Y HUX PEAYLIMPOBAICS Psijl
OpraHoB (cHCcTeMa MUIIEeBAPEHNs], OPTaHbl YyBCTB) U Pa3BUIMCH IPUCIIOCObIIe-
HUsl (IPUCOCKH, KPIOUbs), 4TOOBI yIEpAKUBaTLCA B Tese xo3snna. ITo cpasne-
HUIO CO CBOOOJHOKHBYIIMMH YEPBAMHM Yy HUX YBEJIMYWIMCH pasMepbl TeJa,

NOMOLUBIO NTMYMHKA BOYPOBNMBAETCS B CTEHKM XENYAKa Unu
KMLLUKM, NPOHMKAET B KPOBEHOCHBIE COCYflbl M TOKOM KPOBM
PA3HOCUTCS MO Teny, NONGAGs B NeveHb, cepaue, nerkue,
MO3r, Mblwusl. B 3TMx opraHax nuuMHKa npespawiaercs
B CnepyiowLylo TMYMHONHYIO cTaamio — ¢uHHy. PunHa pac-
TET, AOCTUIas BENUYMHBI KpYnHOW ropowuHel. Ee Teno npen-
ctaensieT coboit ny3blpb, HAMONHEHHbIA XMAKOCTbIO. BHYTpb
buHHb BaaeTcs 3avatok ronoeku uenws. OpHako B Tene
CBUHBM (NPOMEXYTOYHOrO XO35MHA) AANbHENLIETO PA3BUTUS
napasuta He npoucxoaut. [lns npoponxeHus passuTus
bMHHA [ONXKHA MONACTb B OPraHW3M YENOBEKA — OKOHYa-
TENbHOrO X039MHa. DTO CAy4aeTcs, KOrAQ Yenoeek ynotpeb-
NSET B NULLY HENPOBAPEHHYIO, HEMPOXAPEHHYIO UK Henpo-
ConeHHylo CBUHMHY. B kuwweyHuke yenoseka ronoska GpuHHBI
BLIBOPAYMBAETCS HOPYXY. [locpeacTBOM NPUCOCOK M KpIoYb-
es (puc. 59) napasut npukpennsieTcs K CTEHKE KULWEeYHUKA.
OH nuTaeTcs, pacTeT, U HA ero Tene 0bpPa3yioTCs YNEHUKMU.

CWJIBHO pa3ByTa IMOJOBasA CMCTEMA, BO3POCIa MI10JJOBUTOCTD.
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IMTonarawoT, 4TO IIOCKHE YE€PBH BOZHUKJIN U3 NIPUMHUTHUBHBIX NIEPBHUYHBIX MHO-
FOKJIETOYHBIX JXUBOTHBIX. OT CBO60}1HO)KMB)’H1HX IJIOCKHX qepBeﬁ IIPpOMn30-
IUTA MapasuTHYEeCKHE.

C()Cajlblll,l/‘ll(, HENMEHDb] 3HOMAPA3UTBI U IIPOMEKYTOYHDBIC; OKOHYATC/IBHbBIC
X0351€Ba; KYTHKYJIA.

&%, 1. Paccmorpure pucyHok 55 (c. 75), 06bacHATE MK Pa3BUTHS TIEYEHOY-
HOTO COCAJIBbIIMKA.
2. Ucnonbayss pucyHok 59, paccKakure O HNPUCTIOCOOJEHMAX CBUHOTO
LEITHS K Mapa3uTHYeCKOMy 0O6pasy JKH3HU.
3. KakoBbl MepPBI 3aIUTHI OT 3aPAKECHUS TAPAZUTUYECKUMH YEPBAMM?
4. O6bsicHUTE, KAK OTPAKAETCS BIUSHUE CPE/Ibl OOUTAHMSA HA CTPOCHUH
CBOGOHOKMBYIIMX M MTAPA3UTHYECKUX YepPBEN.

§17 | Tun Kpyrnsie uepsu (Nemathelminthes)
Knoce Howaron (Nemathiods)

Kpyenvie uepsu — 1o rpynna yepBeil, MMEIOIUX BHITAHYTOE HEWIEHUCTOE,
KPyIJIoe B IONEPEYHOM paspese Teno (0TCIoa U Ha3BaHUE TUIA), NePEUHHYIO
nosOCMb Mesa, 3an0JHEHHYIO JKHJIKOCTBIO M HE CBSI3AHHYIO C BHENIHEN CPe/Ioil.
B Tese y HUX MMeeTCsl CKBO3Hasi KMIIEeuHasi TPyOKa, KOTOpas 3aKaHYMBACTCS
AQHAIBHBIM OTBEPCTHEM (BIIEPBBIE MOABUBIIMMCS B XO/I€ 3BOJIOINN).

Hemamoowt (ot rped. HeMac — «HATb») — IPYNIa KPYyIIbIX Ye€pBeii, K KOTO-
pPbIM OTHOCHTCS ackapu/ia. CBOOOIHOKHMBYIIME HEMATO/AbI — OYEHb MEJIKHUE Yep-
Bt inHO# o1 0,05 10 50 MM. OHM 06UTAIOT HA JHE MOPEN U ITPECHBIX BOJIOEMOB,
B CBHIPOI 3eMuie M JIMCTOBOM onajie. [TapasuTuyeckne BU/ibl OOMTAIOT BHYTPH JPy-
I'MX )KUBOTHBIX M Y€JI0BeKa, 0CTUrasi JuIMHbI 00b19HO 20-40 cMm. B mupe nacun-
ThIBaeTCst OKOJIO 20) THIC. COBPEMEHHBIX BMAOB HeMaTox (puc. 60).

BHewHee crpoenme. Teso HeMaTO| BEPETEHOOOPAZHOE: OHO CY/)KEHO K MEpe/I-
HeMy ¥ 3a7iHeMy KoHIaM. Ha nepeanem KOHIlE pacrioiokeH poT, Ha 3a/JHEM —
ananvroe omeepcmue. B nepeaHeil yacTH Tesla Ha OPIOMIHON CTOPOHE HAXO-
JUTCS @bldeumenvHoe omeepcmue. Boyb Tena NpoxXoAsaT YeThIpe MPOaO/ib-
Hble 6OPO3/bl. Y CBOOOJHOKMBYIIMX HEMATO/ Ha 3a/IHEM KOHIIE TeJIa UMEIOTCS
XBOCTOBbBIE JKeJe3bl. BblliesieHus 3TUX jKele3 KIeHKHe, ¢ UX MOMOUIbIO YePBH
HNPUKPEIUIAIOTCA K CyOCTpary.
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Puc. 60. Coboanoxusymume (7) n napasnruueckue (2—4) kpymisie gepsu: 7 — creifropus
(Mopckas nematosa); 2 — ackapuia; 3 — ocrpuna; 4 — cBaitHUK

ITox nIOTHOI yIIpyroit KyTHKYJI0i1 3a/1eraeT CJI0i 3nuTeInalbHbIX KieTok. Hu-
K€ PACMONOKEHbI MBIl — YEThIPe MPOJOJbHBIE OHOCIONWHbBIE JTeHThl. Takoe
CTPOEHME TO3BOJISAET KPYIJILIM YE€PBAM 110I3aTh, u3rnbas teno. Kyrukyna, snure-
JIMAIbHBIE KJIETKN U MBIIIIbI 00Pa3yloT KOKHO-MYCKY/IbHBII MENIOK (CTEHKH TeJa).
Mex/ay HUM M KMIIEYHHKOM HAXOAWTCSI MEPBHYHAA MOJOCTHL Tenaa (puc. 61, A).
Ona 3ano/iHEHa JXWJKOCTBIO, KOTOpas 3a CYET AaBJICHMs] TNOMIEPKUBAET
HOCTOSHHYIO (OPMY TeJ1a, CIIOCOGCTBYET PACIIPEAENIEHHIO 11O TEY JKMBOTHOTO ITH-
TATEJbHBIX BENIECTB, NEPEMEIEHUIO ITPOAYKTOB Pacliajia K OpraHaM BbIAEJIEHHUs.

MuwesapurensHas cuctema. B ommmumne OT peCHUYHBIX YepBEH U COCAIbIH-
KOB Yy HEMATO/I UMEETC aHAIbHOE (3a/IHENPOXOJJHOE) OTBEPCTHE, a KUIIEYHUK
MMEET BUJI IPAMOI TPYOKH, MPOXO/IsAIIEil Yepes BCe Te0.

PoToBoe oTBepcTHE HAXOAUTCA HA NEPEJAHEM KOHIIE Tea U OKPYKEHO ryba-
mu. [Tepennss 4acTh KUNEYHUKA, TVIOTKA, UMEET IUIOTHBIE MYCKYJIMCThIE CTEHKH.
CBOGOJHOKMBYIIIME HEMATO/bI MUTAIOTCH GAKTEPUAMHU, BOJAOPOCIAMH, OpraHu-
4ECKMMM YaCTHUILIAMU, TIEPETHUBIIMMHA OPraHUYE€CKMMHU OCTATKAMHU — JAETPUTOM.
Ho ecTh m XMIHUKH, Napa3nThbl TPUOOB, PACTEHNI M KUBOTHBIX. Y HEKOTOPbIX
B IVIOTKE MMEIOTCS BBIPOCTBI KyTHKYJIbl — cBOeoOpasubie 3yonl. C X moMombio
HEMATO/IbI IPOKAIBIBAIOT MOKPOBbI JKMBOTHBIX M PACTEHMI.

8
Z
e e
- \ — \
7 4

Puc. 61. [Tonepeunnii (A) u npoaoabhbiii (5) paspesbl 4epes TeJ0 KPYIoro 4epss:
1— porosoe orBepceTne; 2 — OTKA; 3 — KNIMEYHNK; 4 — aHAILHOE OTBEPCTHE; 5 — IeHTpaTbHAs
HepBHas cHcTeMa; 6 — BBIJEIMTENLHOE OTBEPCTHE: 7 — KEHCKas OJIoBas cucreMa; § — KyTHKyJIa
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Fazoobmen u obmen Bewects. Y CBOGOIHOKMBYIIMX KPYIIBIX Y€PBEii ra30-
obmeH (norpebieHne KMCJIOPO/Ja U BbIICJIEHHUE YIJIEKMCIOTO Ta3a) MPOUCXOAUT
dyepes MOKPOBbI Tela. Y MapasuTHYeCKUX HEMATO/I HEOOX0MMast JUIst JKU3HEesi-
TEJIBHOCTH SHEPTHS BHIIEAAETCA 32 CUET PACHEIUIEHUs HAKOIUIEHHOTO B Teje
OPraHMYEeCKOro BEIECTBA — IIMKOTeHa. B ¢Bsi3am ¢ OTCYyTCTBMEM KPOBEHOCHOM
CUCTEMBI NTUTATEIbHBIE BEMECTBA M MPOAYKTbl Pacnaja B OpPraHu3Me MepeHo-
CATCS KUAKOCTBIO MIEPBUYHOMN MOJIOCTH TEJIA.

BuipenurensHas cuctema coOCTOMT M3 JIBYX GOKOBBIX CJIENO 3aMKHYTBIX KaHa-
710B. OHM OTKPBLIBAIOTCS HAPYXKY BbIETUTETLHLIM OTBEPCTHEM Ha GPIOMIHOMN CTO-
pone nepeaneit yactu tena. CTEHKN KaHaI0B 06Pa30BaHbl OJHON WM HECKOJIb-
KHMH OYE€HDb JUIMHHBIMM KJIE€TKaMM (MX JUTMHa MoxkeT gocturath 40 cm). O6paso-
BABIIMECS B OPraHU3ME BPE/HBIE BEIIECTBA MOCTYNAIOT B MOJOCTHYIO JKMIKOCTD,
3aTeM — B KAHAJIbl BBICJIMTEIbHOI CUCTEMBI M BLIBOJATCH HAPYKY.

HepeHas cuctema HemaTo/| NpeEACTaBICHA IPOJOJBHBIMU HEPBHBIMH CTBO-
JIAMM, COEJIMHEHHBIMU KOJIbIIEBBIMH NepeMblukaMu. OT HUX K MbIIIIIAM U Opra-
HAM YYBCTB OTXOJSAT HEPBBI.

Opranbl 4yBCTB y KPYIJIBIX YepBeii, 0OCOGEHHO y MAPasuTHYECKUX BUJIOB, pa3-
BUTBI OueHb (sabo. Ha mepeaneil wacTu Tesa pacnonaraloTcsi ugemuHKu,
CayXKalMe OpraHaMM OCSA3aHMs, M OOOHATEIbHBIE AMKHN. Y HEKOTOPBIX CBOOOHO-
JKMBYIMX HEMATO/| €CTh IPUMHUTHUBHBIE IJ1a3a.

Pasmuoxenue. Hematoab! — pasaenbHonosbie )xnpoTHbie. [Tonosbie opranbi
uMeloT (popmy TpyOOK: y CAMOK OHM MAPHbBIE, Y CAMIIOB — HEMApHbIE. Y CaMOK —
NapHble SIMYHUKH, AIIEBO/IbI, MATKA U HENIAPHOE N0J1060€ OmMeEepcmue, KoTo-
pPO€ OTKpbIBa€TCA HAa OPIOMHON CTOPOHE Tesa. Y caMila — OIMH HUTEBM/IHBII ce-
MEHHUK, IIOCTENEHHO Nepexosamuil B 6oee KpynHplii cemanposoa. On Bnajaer
B 3a/IHIOI0 KMIIKY N€peJi CAMbIM aHAJIbHBIM OTBEPCTHEM. Y camila UMEIOTCH CIo-
COOHBIE BBIIBUTATHCS KyTHKY/IIPHBIE UTOJIOYKH, IIPU MIOMOIMIM KOTOPBIX OH BBO-
JIMT CTIEPMATO30M/Ibl B TIOJIOBOE OTBEPCTUE CAMKHU.

Napasutel yenoseka. Yenoseueckas ackapuda napasuTUPYeT B TOHKOM
KUIIeYHUKe yenoseka. /UimHa caMnos yesioBedeckoit ackapuabl — 15-25 cwm, a ca-
MOK — 20-40 cm. CaMIibl OTIMYAIOTCSH OT CAMOK €II€ ¥ TEM, 9TO 3aJJHUI KOHEeI] X
Tesa («XBOCT») 3arHyT Ha OPIONIHYIO CTOPOHY. B opranmnsme 3apakeHHOro 4eioBeKa
obuTaeT cpasy HECKOIBKO YEPBEN-TIapa3uTOB, HHOTI/IA MX YMCJIO MOKET JOCTUTATH
HECKOJILKMX coTeH. [TuTaloTcs ackapuibl COAEPKUMBIM KMIIEYHUKA Ye€I0BEKA.

Ackapu/ibl OU€Hb IUIOJOBUTHI — KajK/las caMKa OTKAaabiBaeT okoao 200 Twic.
suIl B roj. fiina no BeIXo/i€ M3 KMIIEYHUKA Y€JTOBEKA HAPYKY PA3BUBAIOTCS B Cbl-
poii cpene, n yepes 9-13 cyrok B Hux opmupyiorcs amauHku. Hiina ackapua
MOTYT COXPAHATH JKM3HECITIOCOOHOCTh B TeYyeHMe HecKoabkux ser. C 3arpasHen-
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HOM MHIEH WJIN BOJON OHU IOMNAJAAI0T B KMIIEYHUK Y€JOBEKA, I/le U3 HUX BbI-
XOJAT JUUUHKHM, KOTOPbIE€ IPOHUKAIOT B KPOBEHOCHOE PYCJO M € TOKOM KPOBHU
HEPEHOCATCH B JIETKME, TPOOYPABIMBAIOT CTEHKY, 3aTE€M IPH Kallle NONajaioT
B IJIOTKY, IPOIVIATBIBAIOTCSA M BHOBb IIPOHUKAIOT B KMeyHUK. Yepes 2-2,5 mecs-
1a MOCJIE 3apaKEHMs OIUIOJOTBOPEHHbIE CAMKHM HAYMHAIOT OTKJIA/IbIBATD AMIA.

Kpome ackapuasl B opraHMame 4enoBeka mMoryT NapasuTUpoOBaTh U APyrMe Kpyribie

YepBM, B YOCTHOCTU OCTPHLbL. ITO MENKUE HYEPBU: CaMUbI ANIMHOM 5 MM, CaMKU —

& 12 mm. Ha ronoBHOM KOHUE OCTPMUL, 30METHO B3AyTUE KYTMKYnbl. 3aAHWIA KOHeL,

CAMLQ 30KPYYEH CMUPANbHO, Y CAMKK OH LUMNOBUAHO BbITAHYT U 3aocTpeH. Octpuubl obuta-

IOT B TONCTbIX KMLIKAX, A€ NUTAOTC UX copepXumbim. Camku co 3penbimu siLamu Beinon-

30Q10T Yepe3 aHaNLHOe OTBEPCTHE, BLI3bIBAS 3yf, W, OTNOXMB BENW3M Hero siua, norubaior.

Yenosek 3apaxaetcs, npornarsisas siua. OyeHb Menkue sALA OCTPMUL MOTYT NePeHOCUThL

PA3KUYHLIE HOCEKOMbIE, HAMPUMEP MyXM, TAPAKaHbl. [TPOACIKMTENBHOCTL XU3HU OCTPMLL

B TeNe X03sMHa — OKOno oaHoro Mecsua. [Mocne storo Hactynaet camousneyerue. OpHako
06bIYHO 3TOTO HE NMPOUCXOAMUT U3-30 MHOTOKPATHOTO CaMO3apaxeHus GonbHoro.

I'Iapaawrm OTPaBJAIOT OPraHMU3M He€JIOBEKA CBOMMH SIJIOBUTBIMH BbIJICJICHM -
MM, HAPYHIAIOT IIPONECC MUIEBAPCHUS. IL’IH HpO(bPUIaKTMKH 3dpaKeHus CJIEAYyET
MbITb PYKH, q)pyKTl:-l M OBOIIH, A4 TAKIKE VTAJIMTh HATCJIbHOE M [TOCTEJIbHOEC 6€Jlb€,
NpeaoTBpamnasi BO3MOKHOCTD ITOTIAJaHUsA TUUMHOK K Y€JIOBCKY.

Kpyribie uepBu NpoM3onuiM OT MUIOCKUX Ye€PBEH MyTeM YCIOXKHEHHUS CTpoe-
HUSl U JKU3HEJAEATENbHOCTU. Y HUX MOSIBAAETCA MEPBUYHAS TMOJOCTb Tesa
M 3aJIH5 KMIIKA C aHAILHBIM oTBepcTueM. Jlydine passBuThl BbIAEJIUTEIbHAL,
HEPBHAsI CUCTEMBI, OPTaHbl YyBCTB. ‘

2 Tun Kpymibie uepsu, ackapuia; nepBUYHas MOJOCTh T€IA; AHATBHOE, Bbl-
JICTTUTEIbHOE, TTI0JIOBOE OTBEPCTHS; METUHKH.

1. ITouemy KpymIbIX yepBeil Ha3bIBAIOT TAKIKE MNEPBHYHONONIOCTHBIMH?

2. llepeunciure OTIMYUTENbHbIE NIPU3HAKA BHEIIHETO M BHYTPEHHETO
CTPOEHUsl KPYIIbIX YEPBEH MO CpaBHEHMIO ¢ maockumu. Kakme u3 Hux
CBUJIETEJILCTBYIOT O 60JI€€ BBICOKOI OPraHM3aluy KPyrablX YepBeii?

3. Oxapakrepusyiite 06pa3s )xusHm rnpejcrasureneil Tuna Kpyrisie yepsu.
4. Kak 0cOGEHHOCTH CTPOEHUS KOXKHO-MYCKYJIbHOTO MENIKA BJIUAIOT Ha
XapakTep nepeABUKeHNs HEMATO/?

5. Kakue HeMaTO/ibl IAPA3UTUPYIOT B OPraHU3Me YeJIOBEKA U Kakue 3a60-
JIEBAHUS OHU BBI3bIBAIOT?

6. HazoBure nyrn 3apaxkenusi desoseka ackapujaamu. Kak ybepeuncs
OT 3TOTO 3APAIKEHUA?
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§ 18 | Tun Konbuarsie uepeu (Anelida)

Knacc MHorowetunkoesie yepsu (Polychaeta)

O6uwas xapakrepucruka

Tun Koavuamuie yepéu — odmmpnas rpynna (12 Teic. Bujgos). Ona Brinoya-
€T BTOPMYHOIIOJOCTHBIX JKMBOTHBIX, TEJIO KOTOPBIX COCTOUT U3 IIOBTOPAIOIIMXCH
CerMeHToB, WK Kosel. KposenocHas cucrema y KOab4aThIX YepBeil 3aMKHyTasl.
[To cpaBHEHMIO C KPYIJIBIMU YEPBSMM KOJbUYATBIE UMEIOT H0JIe€ COBEPUIEHHYIO
HEPBHYIO CHCTEMY M Oprasbl 4yBcTB. O6 OCHOBHBIX NPM3HAKaX 3TOM IPyIIibl
HYJKHO PaccKasaTh MojpobHee.

Bmopuunasn nonrocms mena, wiv yeom (ot rped. KOULOMa — «yraydie-
HHE», «II0JIOCTb» ), PA3BUBAETCA y SMOPMOHA M3 CJIOSI ME3OAEPMbIL. ITO IPOCTPAH-
CTBO MEX/y CTEHKOI TeJIa U BHYyTPEHHUMM opraHamu. B ominune ot nepsuunoii
IIOJIOCTH T€JIa BTOPUYHAA U3HYTPH BbICTIAHA COOCTBEHHBIM BHYTPEHHUM 3IUTE-
smem. llesom 3amo/HEH XMJIKOCTBIO, CO3JAI0NIEel MOCTOSHCTBO BHYTPEHHEH
cpejibl opranuama. biiarosaps JaBiaeHUIO KUAKOCTH BTOPUYHASA [10JIOCTDb TOJIED-
JKUBAET OINpPEIEICHHYIO (popMy Tesla YepBs M CAY;KMT ONOPOMH NPH IepeiBrKe-
Hun. MHage roBopsi, LEeJoM CIyKUT 2udpocKeremom. Lleromudeckas KugKoCTh
Y4acTBYET B OOMEHE BEHIECTB: IIEPEHOCHUT MHUTATEJbHbIE BENECTBA, HAKOILUISET
U BBIBOJMT HAPYXKY BPE/HbIC BEIECTBA, A TAKKE BBIBOJUT ITOJOBBLIE IPOAYKTDIL.

Y KOJbYATBIX YEPBEI CErMEHTUPOBAHHOE TEJIO: OHO PA3/I€JIEHO HA CJIE]Ty-
IOIME JIPYT 3a APYTOM YUACTKM — C€2MeHmbL, WIN KOJIblia (0TCI0/1a M Ha3BaHUE —
KOJIbYaThle YepBH). TaKMX CErMEHTOB Y Pa3HbIX BHJIOB MOMKET ObITh HECKOJILKO
w cotHu. [TosocTh Tea BHyTpH pas/ie/ieHa Ha CErMEHTBI ITONEPEYHBIMU Tepe-
ropozakaMu. Kax/plit cerMeHT SBAsS€TCA CAMOCTOATEbHBIM OTCEKOM: B HEM MMe-
I0TCs1 COGCTBEHHBIE HAPYXKHbBIE BHIPOCTBI, y3/Ibl HEPBHOM CHCTEMBbI, OPTraHbl Bbll€-
JIEHUSI U TIOJIOBBIE JKEJIE3BI.

K tuny Koapuareie yepsn otHocarcs Muozowemunkosvie uepsu n Mane-
WemuHKoBble Yepeu.

Mecra 06utanus, cTpoeHne u XusHeaesTenbHoOCTb
MHOTOLLETUHKOBbIX YepPBEWN

MHOromeTHHKOBBIX YepPBEH U3BECTHO OKOJIO 7000 Bugos. boabmuHCcTBO 1X
06UTAET B MOPSIX, HEMHOTHE JKMBYT B IIPECHBIX BOJAX, B MOJACTUIKE TPOIMYECKUX
secoB. B MOpPsIX MHOrOIMETUHKOBbIE YEPBU JKMBYT Ha JIHE, TJI€ TMOJI3AI0T Cpeau
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KaMHe, KOPALIOB, 3apOCJieil MOPCKONH PacTHTEJbHOCTH, 3apblBAlOTCSA B WL
Cpenn Hux ecThb cujsiune (GOPMbI, KOTOPbBIE CTPOSIT 3ANUTHYIO TPYOKY M HUKOT/IA
He nokuaoT ee (puc. 62). Ecth rurankronnsie Bujbl. Berpeualores MmHOrometnH-
KOBBIE YE€PBH INIABHBIM 06pa3oM B MpUOPEKHOI 1Mojgoce, HO MHOT/IA HA TyOuHe
710 8000 m. B HekoTopbix MecTax Ha 1 M2 Mopckoro jiHa oduTaet 10 90 Thic. MHOTO-
IETUHKOBBIX YepBeil. VX noegaioT pakooGpasHblie, ppidbl, MIVTIOKOXKHE, KUIIECYHO-
10JIOCTHBIE, ITHUIBL. [103TOMY HEKOTOPBIX MHOTOIIETUHKOBbIX YEPBE CrIeINalb-
HO passenn B Kacrimitckom mope B kauecTBe Kopma Juist pbio.

Tesro MHOTOMETHHKOBBIX YePBEi BLITSHYTOE, CJIETKA CILTIOMEHHOE B CITUHHO-
OplomHOM HanpasjieHun, 60 uamHApuYeckoe, ot 2 MM 10 3 m. Kak y Bcex
KOJIbYATBIX YEPBEH, T€JI0 MHOTOIETHHKOBBIX COCTOUT U3 CETMEHTOB, YHCJIO KOTO-
PBIX y pa3HbIX BHOB Konebnercs ot 5 o 800. Kpome MHOKeCTBA TYJTOBUIHBIX
CEerMeHTOB MMEEeTCs TOJIOBHOM OT/Ie/I M aHAIbHASI JIOMACTh.

Ha rosioBe y 3Tux ueppeil pacrosioxeHbl Napa WynuKoe, napa wynaniey,
M YCUKU. ITO OPTraHbl OCA3AHUS ¥ XUMUYECKOro 9yBcTBa (puc. 63, A).

ITo 6okam KakKJI0ro CerMeHTa Teja 3aMeTHBI KOJKHO-MYCKYJILHbIE BHIPOCTBI —
OpraHbl JBIKEHMS, KOTOpPbIE HA3bIBAIOT napanodusmu (ot rped. napa —
«BO3JIE» U NOOUOH — «HOXKKa») (puc. 63, B). [Tapanoaun umelor B cebe CBOEOO-
Pa3HyI0 apMaTypy — MNYYKH IETHHOK, CIOCOGCTBYIONME JKECTKOCTH OPraHOB
aswkenns. Yepsb 3arpebaeT napanogusMu Criepean Hasajl, NerUisasach 3a HEPOB-
HOCTH CyOCTpaTa, U TaKuM 06pPa3oM MOJI3ET BIIEPE.

Y cuasiunx popm yepseii TPOMCXOAUT YaCTUYHAS PEeAyKIms (CoKpamenue)
MapanoAuii: HEPEAKO OHU COXPAHAIOTCH TOJBKO B IIEPEJIHE YacTH Tea.

Tes10 MHOrOIMETUHKOBBIX YEPBEi IIOKPLITO OHOCTOHHBIM IUTETHEM. Y CHjis-
4nx (pOpM YEpBEii BBIICICHHUS SIUTEIN MOTYT 3aTBEP/EBaTh, 06pa3ysi BOKPYT TeJa
TUIOTHBIH 3amUTHBIN yexos1. KoxKHO-MyCKy/IbHBIIT MEIOK COCTOUT U3 TOHKOH KyTH-

RS R K
~ N

Puc. 62. PaznooGpasHbie MHOrOIETHHKOBBIE KOJILYATHIE YepBy: T — «CHASIHiT» MOPCKOI 9€pPBb;
2 — Hepeuc; 3 — MOPCKasi Mblllib; 4 — HECKOXKHI
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Puc. 63. Hepeuc: A — ronosnoit omien; b — napanoaus (nonepeunsiii paspes): B — imunnka;
1 — mynansue; 2 — mymk; 3 — yenku; 4 — mia3; 5 — meTHHKH

KyJIbI, KOJKHOTO anuTes s 1 Ml (puc. 64, A). IToj KoXXHBIM 31UTEMEM Pactosio-
JKEHBI JIBA CJIOs1 MBIIILL: TIONEPEYHbIE, WIH KOJblieBbIe, U rpojaoabHbie. ITox cioem
MBINII] IMEETCS OTHOCJIOMHBIN BHYTPEHHWI SITUTEINH, KOTOPbII U3HYTPH BbICTHIA-
€T BTOPUYHYIO TIOJIOCTh T€JIa M 00Pa3yeT MePeropoJiku MeK/y CErMEHTAMM.
MuwesapurensHas cUCTEMA HAUMHAETCS PTOM, KOTOPBII HAXOAMTCA Ha OpIoN-
HOH CTOpOHE ToJOBHOM Jormactu. B cieayiomem 3a prom orene, MyCKyJImCTOMH
DIOTKE, Y MHOTHX XMIIHBIX Y€PBEil UMEIOTCS XUMUHOBbIe 3YOybl, CITyKamue JUist
CXBATBIBAHMS JOOBIYH. 32 IIOTKOMH CJIEyeT MUIEBO/ U Keay oK. Kumeunnk cocro-
UT U3 TPEX OTAEJIOB: IepeHei, cpeiHeii u 3aaueit knmku (puc. 64, b). Cpexuss
KHUIIKa MMEEeT BUJL IPAMOI TpyOKku. B Heil nporcxoauT nepesapyuBanyie M BCaChIBa-
HHE IUTATEIbHBIX BemecTB. B 3aaueil kumke (opMupyiorcs (ekaibHble MACCHI.
AHaJIBHOE OTBEPCTHE PACIIONAraeTCH Ha aHAIbHOM JonacTh. bpoasune muorome-

b 10 6

Puc. 64. [lonepeunsiit (A) u npogosbubiii (b) paspesst yepes Teo nHepenca (CTpeKaMu HOKa3aHO
ABIDKEHHE KPOBM N0 cocyaam): 7 — napanogmm; 2 — Mpo/0abHbIE MBIIIIBL; 3 — KOJIbLEBLIEC MBIIIIbI;
4 — knmka; 5 — GpronHas HepBHAs NENoYKa; 6 — CIHHHOI KPOBEHOCHBIN COCYN; 7 — GPIOmHOI
KPOBEHOCHBIH cocyl; 8 — potoBoe otBepceTHe: 9 — miortka; 70 — moar
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THUHKOBBIE YE€PBH B OCHOBHOM XUIHMKH, 4 CHAAYME IUTAIOTCA B3BEIIEHHLIMU
B BOJIE MEJIKMMM OPraHUYECKUMH YACTUYKAMH U TUIAHKTOHOM.

Opraxbl abIXaHUs. Y MHOTOIIETMHKOBBIX YepBeil rasoobMeH (rornomenue
KHCJIOPO/IA M BbIIEJIEHNE YITIEKMCIOTO I'a3a) OCYIECTBASETCS WK BCEH MOBEPX-
HOCTBIO TEJIa, MM yJaCTKaM# ITapanojuii, BHyTPb KOTOPBIX 3aX0/IAT KPOBEHOC-
HBIE COCY/bl. Y HEKOTOPBIX CHAAYMX (POPM JbIXATEbHYIO (DYHKIIMIO BBIIOJIHSAET
BEHYMK IIyI1ajiel] Ha TOJIOBHOM JIONIACTH.

KpoeeHocHas cuctema y KOJIbUATBIX YEPBEIT 3aMKHYTAas1: B JIIOOOM ydacTKe TeJla
4yepBsi KPOBb TEUET TOJIBLKO 10 cocyam. MMeloTcs 1Ba maBHBIX COCY/Ia — CITMHHOM
u 6promHoi. OJMH COCy/l MPOXOAUT HAJI KMIIKOMH, APyroil — noj Heit (cm. puc. 64).
CoeMHSIOTCSI OHU My COOOI MHOTOYHMCJIEHHBIMH MOJIYKOJIBIEBBIMHA COCYJIAMMU.
Cepoya wer, a ABIXeHNE KPOBU 06ECIIEYMBACTCS COKPAIEHUSIMUA CTEHOK CIIMH-
HOTO COCY/Ia, B KOTOPOM KPOBb MJIET C33/I11 HAIlepe/l, B OPIONIHOM — CTIEPEIN Ha3a/l.

BeigenutensHas cuctema ripeAcTaBieHa napbiMu mpyooukamu, pactioaoKeHHbI-
MH B KoM cermenTe Tena. Kaxas Tpybouka HauMHAETCS NMPOKOH BOPOHKOI,
00pameHHo B MOJI0CTh Tesa. Kpas BOpOHKM yca)KeHbl MepLaTeIbHbIMM PECHUYKA-
mu. [TpoTHBONOIOKHBIN KOHEIl TPYOOUKHM OTKPBIBAETCSA HAPYXKy Ha GOKOBOM CTOPO-
He Tesia. C MoMOMBIO CUCTEMbI BBIICTUTEIBHBIX TPYOOYEK ITPOAYKThI JKU3HEAEATE b
HOCTH, KOTOPbIE HAKAIUTMBAIOTCA B LIEJIOMUYECKOI JKUJAKOCTH, BBIBOJATCA BOBHE.

HepeHasa cuctema cOCTOUT M3 MAPHBIX HAAIOTOYHBIX, WM MO3TOBbIX, Y3JI0B
(raHmIMeB), COEMHEHHBIX TSKAMH B OKOJOIIOTOYHOE KOJIbIO, ITApHOM Opiom-
HOI HEPBHOM 1ENOYKN U HEPBOB, OTXOJSANUX OT HHUX.

OpraHel Y4yBCTB HanGOJIEE PA3BUTHI Y OPOAAYNX MHOTOIETHHKOBBIX YE€PBE.
Muorue u3 HuUX UMeloT miasa. Oprasbl OCA3aHMA M XUMHYECKOTO 9yBCTBA PacIo-
JIOJKEHbI Ha AHTEHHAX, YCUKaxX 1 napanoausax. Ectb opraner pasHosecus. [Ipukoc-
HOBEHHE U JIPYTUe Pa3/IPaKUTENN JEHCTBYIOT Ha YyBCTBUTEIbHBIE KIETKH KOXKH.
Bosuukiee B HUX BO30YK/IEHME MI€PEIAETCS 110 HEPBAM K HEPBHBIM Y3JIaM, OT HUX
IO JIPYTMM HEPBAM — K MbIIIIAM, BbI3bIBas UX COKPAIEHME.

PaszmHoxeHue. BoJbIIMHCTBO MHOTOIETHHKOBBIX YEPBEH pPa3/ieIbHOMOMIbI.
ITosoBBIE JKEIE3bI NMEIOTCS TOYTH B KAXK/OM CEIMEHTE. 3PEJIbIE€ MOIOBbIE KIETKH
(y camOK — SIHLIEKJIETKH, Y CAMIIOB — CIIEPMATO30M/Ibl) MOMNA/AIOT CHAYaIa B IEIOM,
a IOTOM Y€epe3 KaHAIbI[bl BbIJEINUTENIBHON CUCTEMBI — B BOJy. O1miogoTBopeHune
napyxcrnoe. V13 siitiia passuBaeTcs IMuMHKa (M. puc. 63, B), koropas niasaet
C MOMOUIBIO PECHUYEK. 3aTeM OHA OCEJAeT Ha JIHO U IIPEBPAIAETCS BO B3POCJIOTO
uepsst. Hekoropbie BUABI Pa3MHOKAIOTCSH U 6ECNOIbIM nymem. Y OJHUX BUIOB
YEPBb JCIUTCA MONEPEK, M KaXJas MOJOBMHA BOCCTAHABIMBAET HEJOCTAIONIYIO
49acTh. Y JAPYrUX JOYEpHHE OCOOM HE PacXoJATCsi, U B pedyiabraTe obpasyercs
1ernoyka, Bnovaomas 10 30 ocobeii, HO TOTOM OHA PACA/IAETC .
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Y KOJbYATBIX YEPBEH BIEPBBIE B 3BOJIOIMH MOABISAETCS BTOPUUHASA [10JIOCTD
rena (neaom). OHa 3aroaHEeHa JKUAKOCTBIO, KOTOPasi CAYKUT FHAPOCKENIETOM
1 obecreunBaeT paboTy CUCTEM OPraHOB. DTO NEPBBIE JKMBOTHDBIE, Y KOTOPBIX
BO3HUK/IM KPOBEHOCHAs CUCTEMA, CETMEHTHPOBAHHOE TEJIO, NMAPHBIE OPTaHbl
JIBIDKEHUS — TPo0o6pa3 OyAymuxX KOHEYHOCTEM.

Tun Konbuareie yepBu, MHOrOme THHKOBBIE Y€PBH, BTOPUYHAS ITOJIOCTh
Tesa (I€JI0M), CerMEHTDI, TMAPOCKENIET, MyNalblia, yCUKH, aparnoun.

% 1. Kakue cucTemMbl OPraHoOB BIIEPBBIE MOABAAIOTCHA Y KOJbYATBIX Y€PBEii?
6} 2. KakoBO CTpoeHHME KOXKHO-MYCKYJBHOTO MEIIKa KOJbY4aTOro uepBsi?
& KakoBo ero sHayeHue?
3. Yro Takoe BTOpUYHAsA [OJIOCTh T€JIA M 4E€M OHA OTJIMYAETCH OT NePBUY-
Hoii? Kakosel ee pynknmnm?
4. Kak nepejBUraioTcsi KOJbYaTble YEpPBU?
5. Onummre cTpoeHHE KPOBEHOCHOM U HEPBHOM CHCTEM KOJIbYATOTO YE€PBSi.
6. CpaBHMTE, KAKME OPraHbl YYBCTB Pa3BUThI y CBOOOIHOKMUBYIIMX KOJIb-
YaThIX YEPBEH M MAPa3sUTHYECKUX KPYIVIbIX.

§ 19 | Tun Konbuarsie yepeu (Anelida)

- Knacc Manowermnkossie yepsm (Oligochaeta)

OT MHOTOIIETMHKOBBIX 4YE€pBEH NMPOU3ONUIN MAIOUEMUHKOBbLE YEPBU.
Masomernakobie yepsu oobeannsaiorT 4000-5000 sugos. /Lmmaa nx Tena konet-
aercs ot 0,5 Mmm 10 3 M. Bee unennkm resa y Hux oamHakosbie. Het naponoamii,
HA KQK/IOM WIEHHKE UMEeTCs 10 YeThIpe NMaphbl IMEeTHHOK. Y MOJI0BO3PEIbIX 0CO-
Oeil B mepeiHeill TPETH TeJla MOSBIAETCA YTOMEHNE — JKEJIE3UCThIN ROACOK.

Mecra obutanus u BHewHee cTpoenme. LOJIBIIMHCTBO MaTOMETHHKOBBIX
dYepBeil JKUBET B 1ouse (Hanpumep, aoxkaesbie yepsu). Hekoropeie nacensiior
npecubie (puc. 65) u cooHoBareie BOgoeMbl. MaOmMEeTHHKOBbIE YE€PBU MU TAIOT-
Cs1 OPraHMYECKMMM YaCTUIIAMU, HO CPE/IM HUX €CTh XUIHUKHU U [TaPa3UThL.

MOHOLI.leTVIHKOBbIe YepBH, B HOCTHOCTU AOXAEBble YepBU, UIPAOT OrPOMHYIO PONb
Ks‘% 8 no4ysoobpasosaHun. OHM NepemelnBaioT NoYBY, CHUXAIOT e KUCNOTHOCTb, Mo-

BLILAIOT Nnogopoave. BogHble ManoweTHHKoBbIe YepBU cnocobCTBYIOT CaOMOOUM-
LWEHMIO 3arps3HEHHBIX BOAOEMOB W CYXAT MULLEN ans pbib.
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Puc. 65. [IpejcTaBuTenn MATOMETHHKOBLIX YepBeii: 7 — 10K1eBoit uepsb; 2 — TpyboUHMK

Crpoenne Tena MHOTOMETHHKOBBIX M MAJIOMETUHKOBBIX Y€PBEN BO MHOTOM
CXOJIHO: TE€JIO COCTOUT U3 CErMEHTOB — KoJsel. Yncio cerMenToB y pasJinyHbIX
BUJIOB MAJIOMIETUHKOBBIX YEPBEH COCTABISAET OT 5-7 no 600. B ormmune oT MHO-
FOIETUHKOBBIX Y MAJIOIETHHKOBBIX YE€pPBEH OTCYTCTBYIOT Maparnojund 1 yCUKH,
COXPaHWJINCH MAIEHbKHUE METHHKU, TOpYamue u3 cTeHkn Tesa. Ha kaxaom cer-
MEHTE JIBE Maphbl CIIMHHBIX ¥ J[BE TTAPbl GPIOMHBIX MeTHHOK. OHM npeAcTaBasioT
coBO0iT OCTATKM OMOPHBIX 3JIEMEHTOB MCYE3HYBIIMX MAapanouil, KOTopbie 6bUIH
y ux npeakos. IIleTHHKM HACTOMBKO Masibl, 4YTO, HAIIPUMED, Y A0XK/AEBBIX Y€pPBEil
MX MOJKHO OOHAPYKHMTb TOJBKO Ha OLIyIlb, MPOBE/AA NAJIbLEM OT 3aJHEN 4aCTH
TeJsIa Yepss K nepeaneit. HeGosbmoe 4nc/io meTMHOK Ha TeJle TUX YepBei U falo
HasBaHue BceMy Kinaccy — Manomerunkosbie. IlleTuHku ciayxat aTUM YepBsiM
NpH JBMKEHUM B IIOYBE: 3arHYThIE€ CIIEPEN HA3aJl, OHU [TOMOralOT Y€PBIO yAep-
JKMBATHCSL B HOPKE U OBICTPO IPO/IBUTATLCS BIIEPE.

Y MaJIONETHHKOBBIX YEPBEH, KAK M Y MHOTOIETHHKOBbBIX, UMEETCS FOJIOBHOM
0T/, T/Ie HAXOAUTCS POT, HA 3a/{HEM KOHIIE TeJia — aHarbHast jonacTb. Koxubiit
3MUTEINH OOraT KEAE3UCTHIMU KJIETKAMM, 94TO CBA3aHO C HEOOXOMMOCTBIO I110-
CTOSIHHOTO CMa3bIBAHMS KOXKH IPH NEPE/BHKEHNUN B MOYBE.

BuyTpenHee cTpoeHHME MAJOMIETMHKOBBIX YEPBEH MOXKHO PaccMOTPETH
Ha npuMepe dow0e6ozo uepes.

Myckynarypa u genxenume. 1101 Kak/IbIM STIUTEIMEM PACTIONOKEHA PAa3BUTAS
MYycKyaamypa, cocrosias n3 KoJbLEeBbIX 1 MPOA0ALHBIX MbII (puc. 66). [Tpu
MONIEPEMEHHOM COKPAIEHMH 3THUX MBIIIIL TEJIO YE€PBsl MOKET COKPAIAThCS U YUIN-
HATBCS, 9TO OOecneunBaeT ABIKeHne yepss. JFoKaeBoi YepBb MOKET 3aIIaThl-
BaTh YACTHIIbI IIOYBbI, IPOIYCKasi UX Yepe3 KMIIEYHUK, Kak Obl mpoeas cebe Xoz,
Y yCBAUBAs ITPH 3TOM IMTATEIbHbBIE YACTHIbI, CO/I€PKAMECS B [IOYBE.
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Puc. 66. [Tonepeunsrii paspes
4epes TEJO JOKACBOro Yepssi:

1 — metnHkn; 2 — anuTeauni;

3 — KOJBIEBBLIE MBIIIIIBI;

4 — NpOAOABHBIE MBIMIIBL; 5 — KHIITKA;
6 — CIMHHOM KPOBEHOCHBIH COCYL;
7— OpPIOHIHOI KPOBEHOCHBII COCYL;
&8 — KOJIBIIEBOI KPOBEHOCHBIH COCY/L;
9 — oprasbl BbUIEIEHNUS;

10 — GpiomHas HEPBHAS LENOYKA;
17 — suaHMK

¢
:
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JNa6oparophas pabora N2 2

Tema. Buemmuee crpoenne J0xKIA€BOrO Y€PBsi; MEPEABIKEHNE; PA3APAKI-
MOCTb.

Uens. MsyunTsh BHENIHEE CTPOEHUE JIOK/IEBOrO YEPBs, CIOCOO €ro nepe-
JIBMJKEHMS; TPOBECTH HAGMIOACHMS 34 PEAKIMECH YepBs Ha Pa3/ipakeHue.
O6opynosanue: COCY/l € J0M/AEBLIMU YEPBAMM (HA BIAKHOI MOPUCTOIT
Gymare), Oymaxknas cangerka, puabsrpoBanbHas Gymara, JIyna, CTeKIo (rmpu-
mepHo 10 x 10 cm), CT IoTHO Gymaru, MUHIET, KYyCOYeK JIyKa.

Xop pabortsi

1. ITomecTure n0XAEBOrO 4YepBsi Ha CTekJI0. Paccmorpure CnmHHYIO
U OPIOIIHYIO CTOPOHDI, MEPEAHIO U 3a/HIOI0 YaCTH, UX OTIUYHE.

2. PaccmoTpuTe € IOMONIBIO JIyTIbI ETHHKHA HAa GPIONIHOI CTOPOHE J0XK-
aesoro yepss. [lonabmoaiite, kak OH nos3aeT 1o dymare, U MpUCIIyINai-
TECh, €CThb JIM IyPIIAHUE IO MOKPOMY CTEKIIY.

3. BpiacHUTE peaKIMIO JOMK/JIEBOTO YEpPBs HA PA3TMYHbBIE Pa3/PAKUTEIN:
HPUKOCHUTECH JIMCTOYKOM OyMaru; rMoJHECUTE K MEPEAHEH YaCTH ero Tesa
CBEKECPE3AHHBIN KyCOYEK JIyKa.

4. 3apucyiiTe 10XKA€BOTO YEPBH, C/leJaiTe HeOOX0UMble 0O03HAYEHM S
Y HAJITMCH K PUCYHKY.

5. Caenaitre BoiBo/ibl. Ha ocHOBE HaGmo 1€ HMI 32 JI0XKIEBBIM YEPBEM HA30-
BUTE XapaKTePHbIE BHENTHUE IPU3HAKN KJIacca MasomeTHHKOBBIE YEPBHU.

MuwesapurensHas cuctema y JI0KJAEBOTO YEPBsI COCTOMT M3 XOPOIIO BBIPaA-
KEHHBIX OT/EJIOB: MIOTKH, NUUe800d, 306, MYCKYJIbHOTO acenyoxa, cpesHeii
W 3aJHEN KUIIKH.
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B numeso/ BNajaioT NPOTOKN U36€CMKO08bLX Jicesie3. BemecTsa, Bbiens-
eMble 3TUMM JKeJIe3aMH, CJAYXKAT JUIsi HEHTPATU3AIMN HAXOAAMIMXCH B TIOYBE KHC-
aot. CliMHHASL CTEHKA CpeJHeil KMIKU obpasyeT BISYMBAHME, YBEIMUHUBAIOIIEE
BCACBIBATEIBHYIO NOBEPXHOCTH KUIIKU. [INTAIOTCS JOXKAEBbIE YEPBH IHUIONIMMI
PACTHTENBHBIMM OCTATKAMHU, B TOM 4YHCJI€ M ONABIIMMM JUCTHAMHM, KOTOPBIE
3aTACKMBAIOT B CBOM HOPKH.

KposeHocHas, HEpPBHAS 1 BLIAENWUTENBHAR CUCTEMBI Y MAJIOIETHHKOBBIX
Y MHOTONIETMHKOBBIX Y€PBEHl 110 CTPOEHUIO CXOAHBI. OJHAKO KPOBEHOCHAs CHC-
TeMa JI0KAEBbIX YePBEil OTIMYAETCS TEM, YTO COAEPKUT CIIOCOOHBIE K COKpale-
HHMIO MYCKYJIbHBIE KOJBIIEBBIE COCY/bI — «CEpP/lla», PacHoI0KeHHbIe B 7-13 cer-
MeHTax.

B cBsidau ¢ moA3eMHBIM 0OPA30M JKM3HU OPraHbl YyBCTB Y MAJIOMETHHKOBBIX
gepBeil pasBuThl 1a60. Oprasbl OCsI3aHNs] — YyBCTBUTEIbHbBIE KJIETKH, PacIoso-
JKEHHBIE B KOXKE, 3/1€Ch Ke MMEIOTCs KIETK!, BOCIIPUHUMAIOINE CBET.

Oeixanue. [23006MeH y MAJIOMETHHKOBBIX YE€PBEH OCYyMIECTBIAETCS BCEi
MOBEPXHOCTHIO Tesia. [locie cuIbHOTO, IPOJIMBHOTO 0K/, KOT/Ia BOJIA 3a/TMBAET
HOPKM YepBeil U IOCTYIT BO3/lyXa B IIOYBY 3aTPYAHEH, JIOK/IEBbIE YEPBH BbLIE3AIOT
Ha TIOBEPXHOCTH MOYBBI.

PasmHoxenne. B omimume OT MHOTOMETHHKOBBIX YE€PBE MAJIOIMETHUHKO-
BblE — 2epmagpodumui. TlonoBasi cucTeMa UX PacroNokKeHa B HECKOJIBKUX Cer-
MeHTax repeaneit yacTu Tesia. CeMeHHUKHM JIeXKAT BIepen sHUHUKOB.

Onnodomeopenue y MajiomEeTHHKO-

BBIX uepseii nepexpecmnoe (puc. 67, 7).

i ITpy ciapuBaHUM CHIEPMATO30MJIbI KKJIOTO

U3 JIByX YEPBEH MEPEHOCATCA B CeMATNPUEM-
HUKH (0COGBIE ITOJIOCTH) JIPYTOTO.

Ha nepepHei yactu Tena yepes Xopowo
3aMeTHO B3ayTMe — nosicok. Xenesuc-

& ThIMU KNETKAMM NOSICKOB Bblaensetcs
cnu3b, KOTOpas, nopcsixas, obpasyer mydry.
B Hee cHauana oTknagbiBaAOTCS SMUA, O 3ATEM
M3 CEMANPUEMHMKOB NOCTYNAIOT CNEPMATO30MAabI.
Onnopgoteopexne sauL, Npoucxoaut B MydrTe.
Mocne onnopotsopenus Mydprta cockanbabisaer
C Tena uepes, YNNOTHSETCS M Npespaliaercs
B MLIEBOI KOKOH, B KOTOPOM NPOUCXOAUT PA3BM-
Puc. 67. Ciapusanute (1) I0KI€BBIX THe auu. [1o OKOHYaHWM Pa3BUTUS U3 UL, BBIXOAST
yepseit n obpaszoBanne KokoHa (2—4) ManeHbkue Yepsu.
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JNla6oparopHas pabora N° 3

Tema. BHyTpeHHee cTpoeHmne 10K AEBOr0O Y€PBsi.

Uens. M3yunts BHYyTpeHHEE CTPOEHUE W HAWTH MPHU3HAKH YCIOKHEHHS
BHYTPEHHEH OPraHn3aiiiy J0K/€BOro Y€PBsi 110 CPABHEHUIO C IUIAHAPUEIT.
O6opypnoBaHnue: roOTOBBII ITPenapar J0kK/JAEBOr0 Ye€pBsi, MUKPOCKOIL.

Xop pabortsi

1. [TomecTHTe Npenapar J0kKAEBOrO YepBsi Ha PEAMETHbBIN CTOJMK MUKPO-
CKOTIA M PACCMOTPHTE MPU MAJIOM yBEJIMYCHIU.

2. [Tosnb3ysich y4eGHUKOM, OINpeAeaNTe, KAKUe OPraHbl Y€pPBsi Bbl Pas/iy-
qaeTe 1Moj MHKPOCKOIIOM.

3. 3apucyiiTe yBHJAEHHOE IIOJ MHUKPOCKOIIOM, CAeJaiiTe HeoOXOAMMbIE
0603HAYEHMS] U HAIMCH.

4. OTMeThbTe NPU3HAKU YCIOKHEHNSI OPraHU3alMH JOKACBOTO YePBs KAK
NpeCTaBUTEIs] TUIIA KOJIbYATBIX Y€PBE B CPABHEHUH C ITPEACTABUTE/ISIMU
IUIOCKUX U KPYIJIBIX YepBeil.

Mussku. K tuny konbuateix yepsei otHocutes knacc Musskym (Hirudinea), s koto-
pom okono 400 sugos (puc. 68). MNpousownu ol OT MANOLLETUHKOBbIX KOMBYATHIX
yepseit. [TusBkM 0BUTAIOT B NPECHbIX BOAAX, HEKOTOPbIE — B MOPSIX M BIIGXHOMN NOYBE.

B tponukax umetotcs cyxonyTHeie Buabl. [lepensuratotcs NUsiBkM NonepemMeHHbIM NpuKpen-
neHuem NpUcocku Kk cyberpary, mHorue cnocobsl nnasate. [nuHa Tena npeactasutene
PA3NUYHBIX BUAOB NUABOK OT HECKONBKMX MUIITMMETPOB Ao 15 cm.

Teno nUsiBKM yNnoLeHHoe B CIMHHO-BPIOLWHOM HANPABNEHWM, C ABYMS MPUCOCKAMU — OKOSIO-
poToBoM 1 3aaHei. [1aBKM oKpaLLeHbl B YEPHbBIA, KOPUYHEBLIN, 3EIEHOBATHLIM M APYr1e LBeTa.

Puc. 68. Pazinunbie Buibl nHSBOK: 1 — pbiObsi; 2 — KOHCKas; 3 — yIMTKOBasA; 4 — MEAMIIMHCKAA;
5 — aBymiazas; 6 — JIOKHOKOHCKast
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Puc. 69. Cxema cTpoeHHs MUIMIEBAPHTENLHOI CHCTEMBI THABOK: 7 — poT; 2 — KapMaHbl Ui
3anacaHus KpoBH; 3 — aHAILHOE OTBEPCTHE

CHapyxu Teno nusBKM NOKpPbIBAET AOBOMLHO NAOTHAS KyTuKyna. Jlexalwmit nog Hei anute-
nuit Gorat cnuancTbiMK xenesamu. [Napanogmu, WeTUHKM, Wynanbla 1 Xabpel y NMsBoK oT-
cyTcTByioT. Ha nepeaHnx cermeHTax XMBOTHBIX PACMONOXEHO Heckonbko (ogHa — nsTk) nap
rnas. oa snuTenMem pacnonararoTcsi KOMbUEBLIE U OYEHb CUMbHBLIE MPOAOMbHBIE MbILLLLb.
Onu y nussok coctaensiot go 65,5 % scero obvema Tena.

BonbWMHCTBO NMABOK IKTONAPA3UTLI — NUTAIOTCS KPOBBIO XMBOTHBIX, HEKOTOPBIE — XULLHUKK.
Kposococyime nuseku B pOTOBOM NONOCTU UMEIOT OCTPLIE XMTUHOBbLIE 3yBumnku. CnioHHble
Xenesbl NUMSBOK BLIAENSIOT 0coboe BELWECTBO — rMPyAMH, KOTOPOE NPENnsTCTBYET CBEPTLIBA-
HUIO KpoBK. [103TOMY PaHKM, HOHECEHHbIE NUSBKAMM, Aonro kposotouat. bnarogaps rupy-
AMHY KPOBb B XeNnyfKe NUsBKW He CBEPTLIBAETCS B TedeHue Hegenb. B xenyake umetorcs Tak
HO3bIBOEMBIE KOPMAHBI ANS 3aNACAHMS BbICOCAHHOM Kpoeu (puc. 69). Moatomy npomexyT-
KM BPEMEHW MEXAY NPUEMAMM MULLK Y MUSBOK MOTYT BbiTb O4EHb BENMKM — A0 HECKOMBKMX
Hepens.

Musskn cnyxat nuwen gns puib, MoryT BbiTe Xo3sesamu napaautos. HekoTtopbie kposoco-
Cylume nusBkK NpuHocsT Bonbluoi Bpen peibam, NTMLAM, 3Bepsim, Yenoseky. Y Hac s cnabo-
TEKY4YUX M CTOSYMX BOAOEMAX pacnpocTpaHeHa bonblias noxHoKoHckas nuseka. Berpeya-
etcs Ha tore 3anagHon Esponei, Esponeitckon Poceun, B 3akaekasbe. MeauumHckyio nusie-
Ky MCnOnb3yloT ans nevexus pspa 3abonesanwi (runeptonuu). B pspe ctpad Hekotopeie
BMAbI MUSABOK YNOTPEBASIOT B NMLLLY.

Kospuarsie yepBy NpoOM3ONUIM OT NPUMUTUBHBIX (HM3IIMX) YepBeil ¢ He-
PACYIEHEHHBIM TEJIOM, MOXOKUX HA IUIOCKUX PECHUYHBIX uyepseil. B npouecce
3BOJIOIMH Y HUX MOABIIACH BTOPUYHASA MOJOCTh TeNa (11€JI0M), KpOBEHOCHAs
CHCTEMa, a TEJIO Pa3/Ie/IIOCh Ha Kobla (cermenTsr). OT NPUMUTHBHBIX MHO-
rOMMETUHKOBBIX Y€PBEii NPON30NUIM MATOIIETUHKOBBIE.

© 7. MajomeTHHKOBbIE YE€pPBH, NOSICOK, MyCKyJaTypa, M3BECTKOBbIE JKEJIE3bI,
MUINEBOJL, XKENYAOK, TEPEKPECTHOE OTUIOIOTBOPEHME.
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1. B kakoii cpese oburaioT maromeTnHkosbie yepsu? I[Ipuseaure npu-
Mephbl.

2. Kak npucnocobeH K )K13HH B TIOYBE JOXK/EBOI 4€pPBb?

3. B ueM 0cOGEHHOCTH CTPOEHUS TUIIEBAPUTENLHOM CHCTEMBI JOKAEBOTO
yepnsi?

4. OxapakrepusyiiTe poJib IOKAECBOIO YEPBs B IIPOIECCAX MOYBOOGPA30-
BaHMSI.

Uroroeas nposepka 3HQHWUI NO Teme

MNpoeepesre cebs

1. Hazosure ocHOBHBIE Ipyniibl, BKIOYaeMbie B Tun Iliockue yepBu, u ux xa-
PaKTEpPHbIE OTIMYMUTEIbHbIE NPU3HAKM HA MpUMEpEe MPEJCTABUTENCH KaxI0i
TPYIIIIbL.

2. Kakoit o0Opa3 XM3HM BeIyT NPEJACTABUTEIM PA3JHUYHBIX T'PYIN IUIOCKUX
uepseii? Kak cBa3anbl 0COGEHHOCTH CTPOEHUA YEPBEil ¢ 0OPa30oM KHU3HHU U Cpe-
JIOM MX OOUTAHUSA?

3. Ha npumepe 0coOGeHHOCTEl CTPOEHMS TUIOCKHX, KPYIVIBIX M KOJBYAThIX YepBei
NepeuncanTe TPU3HAKY YCI0KHEHHUSI OPraHN3aIMK JKMBOTHBIX.

4. Kakme 3a60/1€BaHNs BBI3bIBAIOT TAPA3MTHYECKHNE IUIOCKHE YepBu? B uem 3axmo-
HaeTcs UX npogurakTuka?

5. Kakme ocob6enHOCTH cTpOeHUs M 06pa3a JKM3HHM XapaKTePHBI VIS TPEACTABH-
teneit Tuna Kpyribie yepsu?

6. [Touemy KosbuaThIE YEPBH MOJYYMIN TaKoe HasBaHue? YUTo XapakTepHO uisi
CTPOEHMs KaX/I0I0 CErMeHTa?

7. Ha ocHOBaHMM KaKMX IIPU3HAKOB KOJIbYAThIE YEPBH OTHOCATCA K HoJiee CII0KHO-
OpPraHM30BAHHBIM XMBOTHBIM, YEM PAaHEE U3YUYEHHbIE?

Kakue yteepxaeHus sepHbi?

1. B cpaBHEHMHM € KMIIEYHOMOJOCTHBIMU IUIOCKHE YEPBU UMEIOT GoJiee CI0KHOe
BHYTPEHHEE CTPOECHUE.

2. ¥V 6e10i1 rulaHapUM NAPEHXUMA 3aI0JIHAET HPOCTPAHCTBO MEXK/LY KOKHO-MYCKYJIb-
HbIM MENIKOM M BHYTPEHHOCTAMM OPraHMu3Ma.

3. ¥ K0/IbuaThIX YepBei BIIEPBbIE HOSBISETCS [EJTOM.

4. KpoBeHOCHAs CUCTEMA JIOMKIEBOTO YEPBsi UMEET MYCKYJIbHbIE KOJIBIIEBBIE COCY/bI.
5. ManomeTuHKOBBIE YePBU Pa3/ie/IbHOTOJIbIE.
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fmaea 6 Tun Monmockmn (Mollusca)

Tun Moamocku, win Mszkomenvie (6e33ybrxu, npyoosuku, CAuHU,
ycmpuybt v Ap.), — GOJbIIas TPyNIia HECETMEHTUPOBAHHBIX BTOPUYHOMOJIOCT-
HBIX XXMBOTHBIX, T€JIO KOTOPBIX COCTOUT M3 20/106bl, MYI06UWA N HOZW. Ty10BU-
e 06pasyeT KOKHYIO CKAIKY — Manmuro. OHa BbIIEISET BEMECTBA, U3 KOTOPBIX
(opmupyercsi paxosuna. Mexty TYIOBUIIEM U MAHTHEH HAXOMTCS MAHMUUHAS
noaocms. K THITy MOJUIIOCKOB TIpUHAIEKUAT 0K0JI0 130 ThIC. BUOB.

§ 20 O6was xapakTepucTuka Tuna

Cpepa obutaHus M BHewHee cTpoeHme. boJbIMHCTBO MOJUTIOCKOB OOuTaeT
B MOPSIX, CPABHUTENBHO HEOOIBIIOE YHUCIO — B COJIOHOBATHIX M IPECHBIX BOJAX,
ele MeHbIe — Ha cyie. MHOTHe BOJHBIE MOJUTIOCKH BEYT IOHHbBIH 06pa3 jKU3HU.

YacTh MOJIIOCKOB — JBYCTOPOHHE-CHMMETPHUUYHBIE XUBOTHBIE. OnHAKO
y GPIOXOHOTHX MOJUIIOCKOB NMOSABUIACH 3aKPyd€HHAsi PAKOBUHA, U UX TEJIO BTO-
PHYHO CTANO ACUMMEMPUUHBIM .

JUIsi MOJUTIOCKOB XapaKkTepHa TBep/Jas MUHEPAIbHAS PAKOBUHA, IPUKPbI-
BAIONIAsl TEJIO )KUBOTHOTO CO CIIMHHON CTOPOHBI. PakoBuHAa COCTOUT U3 KpPHC-
TAUIMKOB yIIEKUCIOr0 Kaablsi. CBepXy OHa OOBIYHO MOKPBITA POTONOA0GHBIM
OPraHNYeCKUM BEIECTBOM, @ M3HYTPH BBICTIAHA TBEPABIM OJIECTSAIMM H3BECT-
KOBBIM CJIO€M — nepaamympom. PakoBuHa MOXKET OBbITh 1IEJbHON, ABYCTBOP-
YATON WM COCTOSIIEN N3 HECKOJbKHUX IJIACTHHOK (Y MOPCKHUX MOJUIIOCKOB XMTO-
HOB). Y MeJUIEHHO NEPEeABUTAIONMXCA Y HEMOABHIKHBIX MOJUIIOCKOB PAKOBUHA
cuabHO pa3zBuTa. OJHAKO Y HEKOTOPBIX MOJUIIOCKOB OHA peAylmpoBaHa (Hexo-
PasBUTA) MK OTCYTCTBYET BOBCE. ITO MPOUCXOAUT, KOTAA MOJIIOCK JKUBET B Ta-
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KUX MECTax, Kyla XUIIHUKAM TPYAHO
A00paTbcs (HanpuMep, KOrjaa OH IIy-
GOKO 3apbIBA€TCA B MECOK MOPCKOro
JIHA WIHM CBEPJUT XO/bl B CTBOJIAX I10-
NaBIIMX B MOPE JI€PEBLEB). YTPaTUIn
PAKOBMHY CJIM3HHU M MOJUIIOCKM, KOTO-
PbI€ XOPOIIO IIABAIOT.

Tes10 MOJUIIOCKOB COCTOUT U3 TYJIO-
BHIIA, rosioBbl 1 HOTH (puc. 70). fono-
64 IMEETCS IOYTH Y BCEX MOJLTIOCKOB.
Ha neii pacriosio)keHbl poTOBO€E OTBEP-
crue, mynanbia u masa. Hoza — myc-
KyJIUCTBI HEMapHbIl BBIPOCT TeEJA.
Pacnonmaraercs oHa Ha 6pIOMHOI CTO-
POHE M CIIYKHT JUIs TIOJI3AHMS.

Y ABYCTBOPYATHIX MOJLTIOCKOB H3- Il;nc.670. I"a:moo.(').paaume MOJI)‘IK)C'KHI N

— GproxoHoruii; b — ABycTBOPYATLIi;
3a cuagvero obpasa JKMU3HH roJI0BA OT- B ronoponornii; 1 — Hora; 2 — pakoBUHI;
CYTCTBYET, HOTA peAylpoBaHa. ¥ He- 3 — mynmaibna
KOTOPBIX BHJIOB HOTA TNpeBpaTHJIach
B OpraH IUlaBaHus (HarpuMep, y TOJIOBOHOTHX MOJUIIOCKOB).

BuyTpenHee ctpoenume. TysoBuie MOJUIIOCKOB OKPYKEHO KOMXKHON CKIQL-
KOl — Manmueu. [IpocTpaHnCcTBO MEXKAY CTEHKAMM TYJOBHUINA M MAHTHEN Ha3bl-
BACTCSI MAHMUUNHOU ROSIOCMBI0. Tyla OTKPBIBAIOTCA OTBEPCTUSE OPTAHOB Bbl/l€-
JIEHUS, TIOJIOBBIX OPraHOB M aHAIbHOE OTBEpCTHE. B HEll pacnonokeHbl OpraHbl
AbIXaHus — xKaObpel. Bropuunas nosocts Tesa (11€J10M) XOpOUo BbIpaKeHa B 3a-
POABIIIEBOM COCTOSIHMMU, @ Y B3POCJIbIX JKMBOTHBIX COXPAHSETCS B BUAE OKOJIO-
CepAEYHON CYMKH M IOJIOCTH NOJ0BOMH kenesbl. [IpomexyTkn mexay opranamu
3aMOJHEHBI COEIMHUTENBHON TKAHDBIO.

Muwesapenue. PoToBoe oTBepcTHE BEJET B IOTKY. B moTKe y MHOrMX BHIOB
nmeercs mépxa (pajayaa) — ocoOblii anmapaT B BHJIE JIEHTDI, JIEKAIMH HA BBICTY-
ne jHa poroBoi mnojoctu. Ha aroit senre Haxoaarca 3ybumku. Ilpn nmomomm
TEPKU PACTUTEIBHOSHBIE MOJUTIOCKM COCKaOJIMBAIOT MUILY ¢ PACTEHUA, a XUII-
Hble (y KOTOPBIX 3y6Ibl TEPKH OBIBAIOT KPYITHEE) CXBATHIBAIOT 100b14y. B poToByio
MOJIOCTh Y HEKOTOPBIX XMIHBIX MOJUTIOCKOB OTKPBIBAIOTCS CAIOHHbLE JCele3bl.
CexpeT (BbIIEISEMOE BEIECTBO) CIIOHHBIX KeJ€3 COAEPKUT 511

[IoTKa MEPEXOAUT B MUINEBOJ, €€ CIEAYET KEAYL0K, B KOTOPbIH OTKpPbI-
BAIOTCsI IPOTOKN nexenu. Cexper neyeHu pacTBOPSET yII€BO/Abl, B EYEHH TaK-
)Ke MPOMUCXOJANT BcachbiBanue nuiu. JKeayok nepexoauT B KMIIKY, 3aKaHYMUBaA-
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IOIYIOCS AHATBLHBIM OTBEPCTHEM. Y JIBYCTBOPYATBIX MOJUIIOCKOB, MUTAIOIMIMXCS
B3BEIIEHHBIMHU B BOJIE MUKPOCKOITMYECKUMHU BOJIOPOC/ISIMH, MEJTKUMH OpraHuye-
CKMMM YaCTUYKAMH, CTPOEHUE POTOBOIO anmaparta yImpomAeTcs: IOTKa, TEpKa
U CJIIOHHBIE JK€JIe3bl yTPAaYUBaIOTCS.

Oeixanue. Y BOAHBIX MOJUIIOCKOB OPraHaMM JbIXaHUsI CJIY)XKAT NapHbIe
HcabpPvL — IIOCKHUE KOKHBIE BBIPOCTI, JIEXKAIMe B MAHTHITHOI noroctn. Hazem-
HbIE MOJUTIOCKH JIBIIAT € MOMOUIBIO JIe2K020. OHO npe/icTaBiasieT cob0i KapMaH
(ckmazKy) MAHTHM, KOTOPbIH 3aIIOJIHEH BO3yXOM M Yepe3 JbIXaTelbHOe OTBEp-
cTHe COOOIMAETCs ¢ BHENIHEN CPeoii.

KposeHnocHas cuctema. Cepoye MOILTIOCKOB COCTOUT, KAK MPABUIO, U3 TPeX
oTAEN0B (OJJHOTO Keaylouka u ABYX npejacepauii). Kposenocnas cucrema He-
3amMKHYymMasi. Y HEKOTOPBIX MOJIIOCKOB B KPOBU HAXO/MTCS MAapPTaHel] MIN Melb.
Hx coemuenns urpaioT Ty e poJib, YTO M JKEIE30 B KPOBH y BHICHTMX )KHBOTHBIX, —
obecneunBaloT NePeHOC KUCJI0po/ia.

OpraHel BeigeneHns Npe/CTaBICHbBl MTAPHBIMU ROYKAMU, KOTOPbIE OJHUM
KOHIIOM COOBIAIOTCS C MOJOCTBIO OKOJOCEPAEYHON CYMKH, KOTOPasi OKpyXKaeT
cepaie, a JPyrMM OTKPBIBAIOTCA B MAHTHITHYIO nojaocTb. Oxonocepoeunas
cymra — 310 ocTaTku 1eaoma. ITosToMy MOKHO TOBOPUTB O CXOJACTBE BBIIEIN-
TEJbHBIX CUCTEM MOJLTIOCKOB U KOJIBYAThHIX.

HepeHas cucrema. llenTpanbHas HEpBHASI CHCTEMA COCTOUT M3 HECKOJIBKHUX
nap rasuraves (y3Jgo0B), CO€IMHEHHBIX HEPBHBIMM CTBOJIAMH, OT KOTOPBIX Ha I€PH-
(hepnio OTXOAAT HEPBBI.

Opramsl 4yBcTB. Y MOJ/UIIOCKOB XOPOIIO Pa3BUTBI OPraHbl OCH3AHMS, XUMUYe-
CKOTO 4yBCTBA M PABHOBECHS. Y MOBMIKHBIX MOJLTIOCKOB UMEIOTCSI OPTraHbl 3PEHMSI.
OcobeHHOo XOpOoIIO Pa3sBUTHI I71a3a y GBICTPO IUIABAIOMMX FOJIOBOHOTUX MOJUTIOCKOB.

PasmHoxenue. BoIbIMHCTBO MOJUIIOCKOB pasjiebHoNnobl. OfHAKO €eCcTh
u repMapoAUTHI, Y KOTOPBIX MPOUCXOJAUT NEPEKPECTHOE OILIOJOTBOPEHHE.
OnnoaoTBOpEHNE y MOJUIIOCKOB ObIBA€T HApyKHOE (HANpUMeEp, Yy YCmpuiybl
n 6e33y6xu) n BHyTpeHHee (y 6UHOZPAOHOU YAUMKU).

M3 011010 TBOPEHHOTO AiIa Pa3BUBAETCS WM JIMYMHKA, BEyIas IVIAHKTOH-
HbII 00pa3 )Ku3HM (TaK Ha3bIBAEMbIH NAPYCHUK), N c(POPMUPOBABIIMICA Ma-
JIEHBKUH MOJUTIOCK.

ponb BO MHOTUX NpUpOAHLIX BroueHo3ax. BoaHsie monniocku yacto Buisaiot camoit

MHOTOYUCNIEHHOM rPYNNOM B AOHHBIX 3kocucTemax. PunbTpaunoHHbii cnocob nuta-
HUS ABYCTBOPUATLIX MONIIOCKOB NPUBOAMUT K TOMY, YTO MHOTUE M3 HUX OCAXAQIOT MUHEPAsb-
HbIE W OpraHMyeckue YacTuusl, obecneunsas ouncTky Boasl. Monniockamu nutaioTes poibsi,
NTULLI U 3BEPU.

N 3Hauenue. Npeactasutent HEKOTOPBIX KNOCCOB MOMMIOCKOB WIPAIOT BAXHYIO
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Monntocku cnyxat nuLei NIoAsM U SBASIOTCS TPAAULMOHHBIMA OBBEKTAMM NPOMBICA U pasee-
AeHus (ycTpuubl, rpebeLukm, MManM, CepaLeBMaKkH, KanbMapsl, GXAaTHHbI, BUHOTPAAHAS yNMTKa).
B pakoBMHOX MOPCKWUX MOMITIOCKOB XeMyyXHML 0BpasyeTcs oueHb Kpacusblin xemuyyr. Pako-
BMHbI Kaypu aBOpUreHbl UCNONb3OBANM B KAYECTBE MOHET. 10 paKOBUHAM MCKONAEMBIX MOS-
NIOCKOB re0NOrM MOryT YCTAHOBMTh BO3PACT OCAAOUHbIX NOPOA,.

HekoTtopeie MOpcki1e ABYCTBOPYQTBIE MONNIOCKM CBEPAST APEBECUHY M KOMHM, MHOTWE NPH-
paCTAlOT K MOABOAHOM 4YACTU CynaoB, HAHOCS 6ONbIOW Bpea MM M MMAPOTEXHUYECKUM
coopyxeHusm. Pag BUAOB CyXWUT NPOMEXYTOYHBIMM XO35€BAMU MHOTMX NAPA3UTOR Yenose-
KO ¥ QOMALUHKUX XMUBOTHBIX.

MNpoucxoxpaenune. CymecTByeT HECKOJILKO TOYEK 3PEHMS HA ITPOMCXOKICHIE
MOJUTIOCKOB. OIHM 300JI0T'M CYUTAIOT, YTO MPEJAKAMH MOJUIIOCKOB ObLIN IUIOCKUE
yepsu. /Ipyrue npejnosaraior, 4ToO MOJUIIOCKH IPOM3ONUIM OT KOJbYAThIX yep-
Beil. TpeTbu JiymaioT, 4TO MOJUIIOCKU GEPYT HAYAJIO OT IPEJKOB, OOLIUX ¢ KOJIbYa-
THIMM 4depBsiMu. JlaHHbIE 5MOPHOJIOrMHM YKa3bIBAIOT HA POJCTBO MOJUIIOCKOB
C KOJIbYATBIMH YEPBIMU.

Tunuunas JIMYMHKA MOJUIIOCKOB (ITAapyCHUK) OYEHb ITOX0KA HA JIMYMHKY KOJIb-
9aTbIX YEPBEH, HECYIYIO OOJIbIINE JONACTH, YCAKEHHbIE peCHUYKaMu. JInunnka
BEJIET IUVIAHKTOHHBIN 00pa3 KU3HM, MOTOM OCE/IAET Ha JHO M MPUHUMAET OOJIMK
TUITMYHOTO OPIOXOHOrOrO MOJLTIOCKA.

MoJUTIOCKH — HECErMEHTHPOBAHHBIE JIBYCTOPOHHE-CHMMETPHYHbIC MSTKOTE- |
| Jibl€ JKMBOTHBIE (y OPIOXOHOTHX TEJIO ACMMMETPUYHOE ), MMEIONME PAKOBHHY,
| MAHTHIHYIO [TOJIOCTb, PEAYIIMPOBAHHBIN [I€JIOM, HE3AMKHYTYIO KPOBEHOCHYIO
cucremy. Buanmo, oHM npomsonuM OT 00mUX € KOJbYATBIMU YEPBAMM IIPEJ-
KOB, y KOTOPbIX ObuIa €1ab0 pa3BUTa BTOPHYHAS IOJIOCTh TEJIa, UMEJHNCh Pec-
HUYHbIE TOKPOBbI U €€ HE ObLIO PaCUJI€HEHUs TeIa Ha CETMEHTBI.

Tun Mosnocku, PaKOBHHA, II€pPJIaMyTp, HOra, MaHTHs, MaHTHHHAs 110-
42 JIOCTD, Tépxa, II€Y€HDb, >|<a6pb1, JIETKOE, CJIIOHHbIE JKENE3bI, CEPALE, OKOJIO-
cepaedHas CyMKa, IMO9KH, IapyCHHK.

1. HazoBure 0CHOBHBIE CITOCOOBI IEPEBMIKEHUS MOJUTIOCKOB.

2. HazoBuTe OCHOBHBIE YEPTHI CXOJACTBA M PA3JMYMs BHEIIHETO M BHYT-
PEHHETO CTPOEHMSI MOJUTIOCKOB M KOJIbYATBIX YEPBE.

3. Kakumu yepramu 061a1a10T 6bICTPOILIABAIONINE MOTIOCKU?

4. B uem BBIp@KAETCS BIAUSHUE MAIONOABMKHOIO 00pa3a )KM3HU Ha opra-
HU3AIUIO MOJIIOCKOB?

5. Kakosa poib MOJUIIOCKOB B IPUPOJIE U B 3KU3HM yesoseka? [Ipuseaure
pPUMEPBI.
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§21 | Knacc Bpioxonorue monniocku (Gastropoda)

bproxonozue moarntocku (Mx eme Ha3bIBAIOT YJIUTKAMM) — CaMasi MHOTOYHMC-
JIeHHAsi ¥ pasHooOpasHasi rpynia Mouniockos. Ona HacuuTbiBaeT okoso 90 ToIc.
BUJIOB (pucC. T1), JKUBYHIMX B MOPSIX, IPECHBIX BoJl0eMax, Ha cyme. boabmuHcTBo
MX UMECT IECJBbHYIO PAKOBHHY.

Cpepna oburanus. B ozepax, npyjax u pedHbiX 3aBOJSX HAIIEH CTPAHbI JKUBET
OJIMH M3 MPE/ICTABUTENEH 3TOTO KiIacca — O0abuol npYoosUK Pa3MepoM OKOJIO
5 cMm. B necHoit mojacTHiIKe, HA CBIPBIX JIYrax, B €aJlax M OropoJax BCTpedYaeTcs
JPYTOii BHJ — 2021l CAU3eHs. JImmna ero rena pocturaer 12 cm.

BHewHee ctpoeHue. Y npysoBHKa XOPOIIO PA3TMYUMbl BCE TPU YaCTH TeJa:
roJIoBa, HOra M MEMIKOBUAHOE TylIoBUIe. CBEpXy TYJIOBHUINE MOJLTIOCKA TTOKPHITO
MaHTHE. Y roJoro CJIu3Hs TeJIO BBITSIHYTOE, a TYJIOBHINE M MAHTUs HeGOIbIIMe.

Y npyaoBHKa UMEETCs CIUpaJibHAsA, 3aKpydeHHasi B 4-5 060poTOB paKOBHHA,
3AMMIAIONAST TEJIO )XUBOTHOTO. PAKOBHMHA COCTOUT M3 M3BECTH, 4 CBEPXY MO-
KPbITa POronofoOHLIM OPraHMYECKUM BEMECTBOM. B CBA3M cO crnMpaibHOI
¢opmoOil pakOBHHBI TEJIO MPYAOBUKA ACHMMETPUYHO, TaK KaK B PAKOBUHE OHO
TAKIKEe 3aBUTO B CIUPaib. PakoBHHA coeiMHEeHa € TEJIOM MOIIHLIM MYCKYJIOM, CO-
KpaleHne KOTOPOro BTSATMBAET YJIUTKY BHYTPb PAKOBHHBI. Y TOJIOT0O CIM3HSA pa-
KOBHHA B IIPOIIECCE 3BOJIOIMM PeAyIIMPOBaIach (Mcyesna).

Hora y npyioBrKa 1 CIM3HsI XOPOIIO Pa3BUTA, MYCKYJIUCTast, 0061aaeT MUpPo-
KOi nosomsoii. [TepeaBuraioTcst 3TH JKWBOTHBIE MEJUIEHHO CKOJIb3s1 [0 PacTEHU-
SIM WJIM TPYHTY 32 CYET BOJHOOOPA3HOTO COKpameHus: Mbimi Horu. O6uibHas
CJIN3b, BhIIEIsIEMast KOYKHBIMU JKeJIe3aMH HOTH, 00JIerdaeT IIABHOE CKOJBKEHHUE.

5

Puc. 71. Pasnoo6pasue 6pioXOHOrNX MOLTIOCKOB: 1 — katymika; 2 — npyAoBuK: 3 — BUHOTpa/iHast
yaurka; 4, 5 — comsan
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Y BOJHBIX OPIOXOHOTHMX, KOTOpbIE
IJIABAIOT B TOJIIE BOJIbI, HOTA NIPEBpa-
IaeTcs B raBHUKKM 1 nonactu. Cpean
3THX MOJUIIOCKOB BCTPEYAIOTCS MIAraio-
IHME U Npbiraiomme ocoom.

MuuwesaputensHas cucrema. Bo
PTY, Ha OCOBOM TMOJBMKHOM BBIPOCTE,
HAIIOMUHAIOMIEM $I3BbIK, UMEETCSI TEPKa
¢ poroBeiMu 3yGumkamu (puc. 72).
[Tpn ux momouwM NPy A0BUK U CIM3EHD
COCKaOIMBAIOT MHUINY: NPYAOBUK —
MATKME YaCTH PaCTEHW M HajleT M3
MHKPOCKOIMYECKUX BOJOPOCIEH Ha
NOJIBOHBIX TPEJIMETAX, a CAU3EHb —
JUCTBsA, CTEONM, ATOAbI PA3JTUYHBIX
HA3€MHBIX pacTeHU U rpubnl. B rot-
K€ MMEIOTCS CIOHHBIE JKENE3bl, CeKpe-
TOM KOTOPBIX 0OpabaThIBAETCs MUIIA.
M3 moTkn numa depes nUIeBOj Mo-
crynaer B xeaynok. B mero smajaior

Puc. 72. Buyrpennee cTpoeHue npyloBHKa:
npoToku nevdeHu. JKeaylok nepexoimT A _ ooumit pua: 1 — a3bik TépKoit; 2 —

B KUIIKY, J€JAI0NYI0O HECKOJIBKO IT€TeNb moTKa; 3 — numeBoy; 4 — HKEITYNOK;

Y 3AKaHYMBAIONIYIOCS AHAJILHBIM OTBEP- J — KMIIEYHNK; 6 — neueHs; 7 — cepaue;
8 — npeacepamne; 9 — Keayrouex;

CTHEM HA NEPEAHEM KOHIE TYJIOBHMINA 10 — nerxoe; 11 — anaibHOE OTBEPCTHE;
Ha/l TOJIOBOM (y prnOBHKa) WINn Ha b — répka (cnabHO yBeamueHa)
IIPaBoOi CTOPOHE Tesia (y CIU3HSA).

nﬂxmenb"aﬂ cucrema. Y HazeMHbBIX U HEKOTOPDLIX IIPECHOBO/IHBIX MOJUIIOCKOB
HKaOPbl 3AMEHSIIOTCSI OPIAHOM BO3JIYITHOTO AbIXaHUsI — Jezkum. CBOOGOAHDBIN Kpaii
MAaHTHUH CpacTaeTcs co CTEHKOM TEJaa, 1 OCTaeTCsA HebGoJIbIIoe BeEAyIice B MaHTHH-
HYIO TTOJIOCTD IbIXaTEJIbHOE OTBEPCTHE. B manTun Pa3BUBAIOTCA MHOTOYHUCJIEHHDBIC
KPOBEHOCHBIE COCY/IbI, "1 MaHTHHHAS TTOJIOCTh CTAHOBUTCS JIETOYHON MOJIOCTHIO.
Tax ¢opmupyercsi nerkoe. B nem nmpoucxogurt razaoo6MeH — HACHINEHUE KPOBH
KHCJIOPOJIOM M OCBO60)KJICHHC €€ OT YIJIEKMCJIOTrO rasa.

JUist ABIXaHMS KUBYIUN B BOJIE TIPYAIOBUK BBIHYK/IECH NEPHONYECKH TTOHU-
MATBCs HA MMOBEPXHOCTH BOJIOEMA M Y€PE3 JAbIXATEJIBHOE OTBEPCTUE MEHATDH BO3-
AyX B JIEFOYHOM MOJIOCTH.

boapmuHCcTBO BOJIHBIX 6plOXOHOFPIX ABIIIUT NEPUCTBIMH .N('aépa.uu. B cBsizu
C aCl/IMMt‘TpMCﬁ TEJIA TPOUCXOJNUT HEJOPA3ZBUTHE OPraHOB HpaB()ﬁ CTOPOHDI TEJIA.
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[ToaTomy y 60IBIIMHCTBA OPIOXOHOTMX
MOJUIIOCKOB IpaBas Kabpa mcuesaer
M OCTAETCS TOJBKO JIEBas.

KposeHocHas cuctema. Y npyosu-
Ka M CJIM3HSI UMEETCs Cepjie, COCTo-
slee U3 JABYX OTAEI0B — npedcepous
1 HCeNYOOoUKaA, N KPOBEHOCHBIX COCY-
noB (puc. 73). Kposenocnas cucrema
y OPIOXOHOTHMX MOJUIIOCKOB HE3AMK-

HYmMas: KpOBb TEYET HE TOJLKO IO CO-
Eoecomvors s 1 o CVIaM, HO M B TIOIOCTEX Mexay Opr-
2— KPOBEHOCHBIE COCY/bI B OpraHax; HaMH. OT Cepl‘lua OTXOAMT prng"d
3— KPOBEHOCHbBIE COCY/bI B JIETKOM cocyn — aopma. Ona Pa3BeTBIAAECTCA

HA apmepuu. 3aTeM KpPOBb IONAJaeT
B MEJIKME IOJIOCTU CPEJAM COEJMHUTENbHON TKaHM. TaM KpOBb OTAA€T KHCIO-
POJI, HACBIMAETCS YIVIEKMCJIBIM Fa30M, ITOCTYIAET B 6€HbL 1 110 HUM UJIET K JIETKO-
My. 3/1eCh BEHbI BETBATCS HAa MHOTOYMCJIEHHBIE MEJTKHE COCYAbl — KANUANAAPHL.
KpoBb oboramaercsi KHCJIOPOJOM 1 M30aBAAETCA OT yIIeKucIoro raza. boraryio
KNCJIOPOAOM KPOBb HA3bIBAIOT APMEPUANbHOU, A HeIHYIO KMCIOPOJIOM M HAChI-
LEHHYIO YIVIEKHCJIBIM Fa30M — 6€HO3HOU. [10TOM KpOBB COGMPAETCS B BEHBI M 110-
crynmaet B cepane. Ono cokpamaercst 20-40 pa3 B MUHYTY.

BuipenutensHas cucrema. B cBsi3u ¢ acummerpueii Tena y npyoBMKa U CIM3HS
COXPAHAETCS TOJBKO JieBasi noyka. OHUM KOHIIOM OHA Y€pPe3 MHUPOKYI0 PECHUT-
9aTyl0 BOPOHKY COOBIIAETCS C OKOJIOCEPAEUHOI CYMKOI (OCTaTKOM 1esiomMa), rjae
HAKATUIMBAIOTCS TPOJYKTbl JKM3HEJAEATENbHOCTH, a JAPYTMM — OTKPbIBAETCS
B MAHTHHHYIO TOJIOCTb COOKY OT aHAJIbBHOT'O OTBEPCTHS.

HepsHas cucrema MoLTIOCKOB pa3bpocanHo-y3nosoro tuna. Cocrour us ns-
TH [ap HEPBHBIX y3JI0B (FaHIVIMEB), COCIMHEHHBIX MEXK/y COOON HEPBHBIMU Mepe-
MBIYKAMM, U MHOTOYMCIEHHBIX HEPBOB. B cBsA3M ¢ 3akpyunBaHMEM Tesa GPIOXO-
HOTMX HEPBHbIC [IEPEMBIUKN MEX/y HEKOTOPBIMM y3JlaMHU 00pasyloT MEPEKPeCT.

Opranbl yyscts. Ha rosiose u y npyloBuKa, M y CJIM3HS PacrioiOKEHbl OpraHbl
OCsI3aHMs1 — IYTAIbIA, OCA3ATENbHbIE KJIETKH €CTh M B KOJKe. Y IIPyIoBUKa O/IHA Ma-
pa myraer, y camsssa — jase. MiMeioTcst miasa. Y npyloBMKa OHH HaXOAATCS y OCHO-
BaHMSI HIyNTAJICL], a y CJIM3HSA — HA BEPIIMHAX BTOPOI napml mynaiel. Bropas mapa
HIyTIJIEL] IBJISIETCA OPraHOM OOOHSHMSA. Y OPIOXOHOTHX €CTh U OPraHbl PABHOBECHSL.

PasmHoxenue. O1uio0TBOpEHNE Y NPYIOBMKA M CIM3HA BHyTpeHHee. Oba
ITUX )KUBOTHBIX — repMapoauTel. B e AMHCTBEHHOI 110J10BOI XKese3e 00pasyioT-
Csl M CIIEPMATO30M/IbI, M AUIIEKIETKH.
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OIIOAOTBOPEHHNE Y 3TUX MOJUIIOC-
KOB I€PEKPECTHOE: KaK/Iasi U3 CllapuBa-
I0IUXCcsl 0cOGEN UrpaeT pojb U CaMIia,
U CAMKH, TO3TOMY TPOMCXOAUT OOMEH
HACJIEJCTBEHHBIM (T€HETUYECKHUM ) MaTe-
pUaIoM pasHbIX ocobeil. M3 omroxen-
HBIX OILIOJIOTBOPEHHBIX sIMI| (puc. 74)
Pa3BUBAIOTCS MaJI€HbKHE MOJUIIOCKH,
TOXO0KHME HA B3POCJIBIX JKUBOTHBIX.

Passurme. 13 sun y Mmopckux 6pio-
XOHOTHX MOJUIIOCKOB Pa3BUBAETCS JIK-
unHKa (napycHuk). OHa BeJeT TUIaHK-
TOHHBIN 0O6PA3 KU3HH, IOTOM OCEAET  Ppyc. 74. Busorpanas ymka,

Ha JIHO M IPMHUMAET OOJMK TUIIMYHO-  OTKIQABIBAIOWA Aiila
ro 6PIOXOHOrOro MOJUTIOCKA.

Pone B npupoge v 3nauenune gns yenoseka. [py1oBuk, cimsens, BUHOTpaaHas
VJIUTKA MOEAl0T PACTEHMS], YACTO HAHOCS 3HAYMTEIbHBIN ymepd KyJbTYpPHBIM 110-
cagkaM. BpIOXOHOrMMM MOJUTIOCKAMM MHTAIOTCSI MHOI'ME [MO3BOHOYHBIE KUBOT-
Hble — pbiObl, aMpubuM, nTunbl. MHOrHEe GPIOXOHOrME MOJUNIOCKH — OGUTATENN
NPECHOBO/IHBIX BOJOEMOB, B TOM YHCJIE M IIPYIOBUKH, SIBJISIIOTCS IIPOMEKYTOYHBIMU
X0351€BaMH [TAPA3UTHYECKUX YEPBE.

PakoeuHbl GploxoHorux Monmiockoe bbiBatoT pasHoobpasHoi okpacku U hopmbl — ot

\Y, KOHMYECKOM 10 cnupansHoi U Briopuesnaroi (puc. 75). Onu Takue kpacussle, YTo
& M3AAHBI CNeuManbHble LBETHBIE ATNACkH MOMUTIOCKOB, KaK no Buaam BGabouek u xykos.
OB6bI4HO MONNIOCK LENMKOM MOXET CRPATATLCS B PaKoBUHe. Y MHOrUx BpioxoHorux

Puc. 75. PakoBn#b! GPIOXOHOTMX MOJUTIOCKOB: 1 — SUNTOHHYM; 2 — muTpa; 3 — nunpes;
4 — xoxymbapuym: 5 — Konyc
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HO HOTe MMEeTCSi KPbILEeYKA, KOTOPOW OHM MPUKPLIBAIOT BXOA B PaKoBWHY. [nuHa pakosuH
MONNIOCKOB pa3nuuHbix Bpos pasHas: ot 0,5 mm o 70 cm. B BonbwmncTee cnyyaes 3akpy-
4EHHOCTb PAKOBMHbI BLIBAET MO ABUXEHWIO YOCOBOM CTPENKM, TO CTb BNPABO, ECNM CMOTPETL HA
PAKOBMHY € 3a0CTpeHHOro KoHua. OueHb PeKo BCTPEUYaIOTCS PAKOBMHbI, 3aKPYYEHHbIE BNEBO.

BpioxoHOrne MOJUIIOCKH PacIpoOCTPaHEeHbl 10 BceMy 3eMHoMy mapy. Cpean
HUX BCTPEYAIOTCS M MOPCKUE, ¥ IIPECHOBO/IHBIE, U HazeMHble (hopmbl. Hanbonee
GoraTbl BUAAMHU IPUOPEIKHBIE 30HBI CYOTPONMYECKUX MOPE M rOpHbIE Jieca cys-
TPOIMUKOB M YMEPEHHBIX MUPOT.

HexoTopsie cheftobHbIe MOPCKUE OpIoXoHOTHE (Hanpumep, mpybau) cayxat
obbekTamu mpoMbicia. Mcnosib3yloT B UIy ¥ MOPCKUX MOJUIIOCKOB 2A1UOMUCOS
(Mopckoe ywko). Bunozpadnvix yaumox pasBoAsT KaK CbeJ0OHBIX KUBOTHbIX.
PakoBHHBI GPIOXOHOTHX JIAIOT OY€Hb KPACUBBIN NEepaaMyTp, PAKOBHUHBI MOJUIIOC-
KOB KQypu abDOPHUTeHBI MPEX/IE NCIOIb30BAN B KAY€CTBE MOHET.

BpioxoHorne MOJUIIOCKM — CaMblii MHOTOYHMCJIEHHBINH KJIACC MOJUIIOCKOB.
BoJbIMHCTBO OOUTAeT B MOPSIX, MEHBIIE UX B IPECHOM BOJAE M Ha CyuIe.
XapakTepHble YepThI: 11eJbHasl PAKOBMHA, HOTA € MMPOKOM MOJAONIBOI, mepe-
JABUTAIOTCSI MEJUIEHHO, CKOJIB3s1 110 cybcTpaTy. Y Ha3eMHBIX M HEKOTOPBIX IIpec-
HOBOJIHBIX OPIOXOHOTHX XaOpbl 3aMEHSIOTCS JIETKUMU.

\ BPK)XOHOI‘HC MOJUTIOCKH, A0PTaA, APTEPHUN, BEHDbI, KallMJUISAPbI, apTepHaib-
Hasi KpOBb, BEHO3HAs KPOBb.

1. Hazosure npeacrasureneii kiacca bpioxonorue mounocku. Kakossi
OTINYUTENbHBIE OCOOEHHOCTH MX BHENIHETO CTPOEHUS M CHUMMETPHUH?

2. llepeuncante €rocoGbl MUTaHMs GPIOXOHOrUX MOLTIOCKOB. KpaTko
ONUIINTE MPOLECC MUIEBAPEHMS.

3. KakoBbl 0COOEHHOCTH CTPOEHMS CEP/IA U JIETKUX OPIOXOHOTUX MOJI-
JIOCKOB?

4. TloxTBepauTe NpUMepamMu MHOroo6pasue Kiacca. Pacckaxure o posin
OGPIOXOHOTUX MOJUTIOCKOB B IIPUPOJIE M MX 3HAYEHUH JUISL YeTOBEKa.

§ 22 Knacc sycreopuarsie monniocku (Bivalvia)

K /lsycmeopuamoim moanockam oTHOCUTCst 0ko1o 20 Thic. BUAOB. ITO JIOH-
HbI€ MAJIONO/BMIKHBIE )KUBOTHBIE. B pexkax u ozepax KuByT bessybra, nepio-
suya. Xopomo U3BECTEH MOPCKON MOJUTIOCK Mudusi. [Turaiorcsi IByCTBOpUYATHIE
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Puc. 76. PazanooOpasue JByCTBOPYATBIX MOJLTIOCKOB: 1 — nepaosuna; 2 — mumsi; 3 — ycrpHa;
4 — rpebemox

MOJUIIOCKM MEJIKMM TUIAHKTOHOM Y B3BE€LIE€HHBIMH B BOJI€ YACTULIAMH, UI'Pasi BaXK-
HEHNIIYIO POJIb B OUYMCTKE BOJIBI.

BHewHee ctpoenue. Tesio IBYCTBOPYATHIX MOJUIIOCKOB IIPOAOJITOBATOE, JBY-
CTOPOHHE-CUMMETPUYHOE, CIUNIOCHYTOEe ¢ 60KoB. IosoBel HeT (puc. 76). B Tene
Pa3IMYaIOT TYJIOBUILE U Y MHOTHX — HOTY.

Y 6e33y6kn HOra MMeeT KIMHOBHJIHYIO (POPMY M CIIYIKUT JUIs TIEPE/IBHIKEHISE
B niecke u wie. [Ipy 5TOM MOLTIOCK BBIZIBUTAET HOTY BIIEPEJL, 3aTEM paCHIUPSET
ee, 3aKperuias B IPyHTe, U MOATATHBAET TeJio (puc. 77).

Y muanu, Befymeil HeNOABMIKHBIN 00pa3 JKU3HM, HOTA yTpaTHIA JIBUTATE b
ayio pynkimo. CnenManrbHbIMM XKeJle3aMu MU/IMSE BbIIEISET IIPOYHbIEe GeJIKOBbIE
HUTH — Buccyc (oT rped. 6UCCOC — «TOHKasi NPsKa»), € TMOMOIBIO KOTOPBIX
OHA NMPHUKPEIUIAETCSA K KAMHSIM.

Teno aBycTBOpUATHIX MOKPBITO MAHTHEH, KOTOpPas CBOGOIHO CBEHNIMBACTCS
no 60kam Tesaa B BUJE ABYX Goabmux ckiajgok. Ha 3ajnem koHne rena manTus
YaCcTO CPACTAETCs U 0OpasyeT JBe TPYOoKku — cughonwi.

Hapyxnas ctropoHa MaHTHITHBIX CKJIQ/IOK (POPMUPYET U3BECTKOBYIO PAKOBHHY.
Y 6e33y6xm juinHa ee MmoxeT gocturatsh 10 oM, y mugun — 20 cm. PakoBuna cocrout
U3 JIByX CUMMETPUYHBIX CTBOPOK, OXBAThIBAIOIMX Tes0 ¢ 60koB. KopoTkas none-
peuHasi JIEHTa 3JaCTUYHOIO BENMECTBA COEAMHAET CTBOPKU HA CITMHHOM CTOPOHE.
CTBOpPKM 3aMBIKAIOTCS OCOOBIMM MYCKYAaMu-3amvikamenamu. Y 6e33yoku

Puc. 77. Cxema nepeasmxenns 6e33yokn

103



Puc. 78. Cxema 06pa3soBaHMs JKEMUYKHUHDL
1 — pakoBuna; 2 — manTHs (HAPYKHBIIT C10IT);
3 — necunHka; 4 — KeMuyKHHA

MMEEeTCsl JiBa TAaKMX MYyCKyJa, a y MHu-
qun — oguH. Korza mosunock pacciaab-
JIIET MYCKYJIbI, CTBOPKHM PaCXOAATCS
U OCTAIOTCS MOJTYOTKPBITBIMHU.

Y HEKOTOPBLIX MOJUIIOCKOB Kpas
CTBOPOK Ha CIIMHHOI CTOPOHE 06pasy-
10T BBIPOCTBI — 3yObl. TO 3aMOK, yCH-
JUBAIOINI  CKpEIUIEHHE CTBOPOK.
Y 6e33y0KkM TAKMX BBIDOCTOB HET,
3a YTO OHA M MOJy4nia CBOE€ Ha3Ba-
Hue. Y 6e33yO6Ku 1 MMJIMM BHYTPEHHSISI
IIOBEPXHOCTH PAKOBMHBI BBICTIAHA
IPOYHBIM GJECTAMMUM MEPAAMyTpO-
BoiM cnoem. HMuopojanble yacTuibl
(HanpuMep, NeCYMHKN), Nnonajanmme

MeX/ly MAHTHEH M CTBOPKOM PAKOBHMHBI, OOBOJIAKUBAIOTCSA CJAOAMU [€PIaMyT-
pa M npeBpaiaoTcs B acemuye (puc. 78).

MuwesaputensHas cuctema. Pejykiins rosioBbl y IByCTBOPYATBIX MOJUIIOCKOB
NpUBeE/Ia K MCYe3HOBEHHIO MHOTMX OPraHOB MUIIEBAPEHUs], KOTOPbIE €CThb y Gpio-
XOHOTUX: IIOTKH, TEPKH, YEJIOCTEH, CIIOHHBIX XKeses (puc. 79).

PoT, OKpy>KEHHBIH ABYMSI ITAPAMM JIONIACTEM, PACIIOIOKEH HA EPEAHEM KOH-
1e Texa, y ocHoBaHusi Horu. OH BeJIeT B KOPOTKUI NUIEBOA, KOTOPbII OTKPbIBa-
ercsi B MEMIKOBM/IHBIN Jkenypok. Kumka cryckaercsi oT )KeayJka B OCHOBaHUE

Puc. 79. Buyrpennee crpoenne 6e33yokn npn npogoasnom (A) u nonepeunom (5) paspese:
1 —mnora; 2 — poroBoe oTBepeTe; 3 — NMIMEBO: 4 — neyeHb; 5 — Keaylok; 6 — Kuuika; 7 — cep/ue;
8 — nouka; 9 — ananbroe orBeperue; 10 — xabpor; 17 — manTns; 72 — pakosnna; 13 — suuHuK
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HOTH, /IEIA€T HECKOJIbKO M3rMOOB M 3aKAaHYMBAECTCS HA 33 JHEM KOHIIE TeJIa aHAIb-
HBIM OTBEPCTHEM.

/lBycTBOpYATBIE MOJUIIOCKM OTHOCATCS K HCUBOMHBIM-Puavmpamopam.
OHM NUTAIOTCA TUIAHKTOHOM M B3BEHICHHBIMHM B BOJE MEJKUMH OPraHUYeCKMMN
gactuukamu. Ha xabpax sTuxX MOJUTIOCKOB HAXOAATCH MHOIOYMCJIEHHBIE OYCHD
MaJIEHbKUE, MMOCTOSHHO KoJebmomuecs pecHuukn. X JBukeHHe cosjaer Tok
BO/IbI B MAHTUMHON MOJOCTU: Yepe3 BBOAHON CM(OH BOJA 3aCAChIBACTCS B MaH-
THITHYIO 11010CTh. C TOKOM BO/bI MPHUHOCATCS MEJKHE MUIEBble YacTUIbl. OHM
OCAKAAIOTCS BLIIEASEMOI CIM3bIO M HATIPABJISAIOTCH K POTOBBIM JonacTaM. Poro-
BbI€ JIONACTH OCBOOOKIAIOT IMHIY OT HEChEAOOHBIX YacTHll. CheJ06HbIe YaCTUIIbI
OTIPABJSIOTCS B POT, HEChEAOOHBIE — Yepe3 BbIBOAHOM cudoH Hapyky. Yepes
HETO M3 OPraHu3Ma BBIHOCATCS M 9KCKpPeMEHTbI. /IBycTBOpUAaThIE MOJUIIOCKH MO-
ryT 3a HeGObIIOE BpeMs NPO(GUILTPOBBIBATH HOIBINOI 06beM Boabl. Hanpumep,
MuaMs puibTpyeT 3a yac 210 5 J1 BOABL.

Opranbl gbixauusa. Y 6e33yoku 1 MUIMK KaOpbI IacTHHYaThie. OHU pacto-
JIOXKEHBI 110/I MAHTHEN ¢ 00ENX CTOPOH Tesa KMBOTHOTO. TOoK BOJABI IPUHOCHT
(3a cuer paboThl pecHMYEK) K xKabpaMm 060OrameHHyio KHCIOPOJAOM BOJY U BBIHO-
CHUT BOJY, DOTATYIO YITIEKUCJIBIM I'a30M.

KposeHocHas cucrema y IByCTBOPYATBIX MOJUTIOCKOB He3amkHymasi. B cep-
e y 6e3sybkm JBa npeacepans 1 oAuH xeaygodek. Or xesygouka 6epyr Haqanio
ABA KPYITHBIX COCY/Ia — NE€PE/IHsASA U 3a/IHs AOPThI, KOTOPbIE PaCHa/IalOTCsl HA PsiJl
aprepuii. M3 aprepuii KpoBb NonajjaeT B CUCTEMY MOJIOCTEM, JIEKAIMX B COE/H-
HUTEIbHOM TKauu. M3 HuX no Benam Hanpasisercs K xkadpam. B kabpax pacnio-
JIOKEHA TYCTasi CETb TOHYAMIIMX KPOBEHOCHBIX COCY0B (KanmwuIsipoB). 3/ech
KpPOBb 00OramaeTcss KUCJAOPOJAOM M IO COCY/laM HANPABJISETCs K MPEACePAUIM.
Cepane cokpamaercs 3-20 pa3 B MHHYTY.

BuigenutensHas cuctema coctouT U3 ABYX nodek. [Toukn umeT BUI ABYX
OOMMPHBIX TPYGUATHIX, CIOKEHHBIX BJBOE MEMIOYKOB, OJIHA CTOPOHA KOTOPbIX
COOBIMAETCs C OKONOCEPAEYHOM CYMKOIt (OCTATOK IeHOMa), a Ipyrasi — ¢ MaHTHIl-
HO IOJIOCTBIO. B Hee BHIXOAAT BpeIHbIE MPOYKTHI JKU3HEAEATENbHOCTH 1 Yepes
BBIBOJHOW CH(OH yAAISIOTCS M3 OPraHU3Ma.

HepsHas cucrema. CocTonT 13 Tpex nap HEPBHBIX Y3J0B (HEPBHbIX FAHIIUEB)
Y MHOTOYMCJIEHHBIX OTXOAAIMX OT HUX HEPBOB. [aHIINN COeMHEHbI MEXTy CODO0IT
HepBHbIMM cTBOJMaMu. C nepedupumn CUrHaIbl O HEPBAM MEPEJAIOTCS B TaH-
IJIMM, 4 U3 HUX — K MBIIIIAM.

Oprauel 4yBCcTB pasBuThl (J1aGO B pe3yJbraTe MAIONOABHIKHOTO 0O6pa3a xKus-
HU JIByCTBOPYATBIX MOJIOCKOB M peJyKiuu ronosel. MmeoTcs opransl paBHO-
Becus. OpranaMm oca3aHus CJIyKaT poTosbie jonacTH. OcsasaTelbHble KIETKH
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HAXO/ATCSl TAKXKE B HOre, Mo Kpaw
MAaHTUM M B kabpaX. ¥ HEKOTOPbIX
MOJLTIOCKOB OPraHaMu OCA3aHMs CIIy-
JKAT PA3TMYHbIE IYNATbIEBUIHDIE IIPH-
JATKH, Pa3BUBAIOIMECS 110 KPAlO MaH-
THH. Y OCHOBaHUsA KaO€pPHBIX IIACTH-
HOK HAXOJATCSI OPraHbl XMMHUYECKOTO
qyBCTBA. Y HEKOTOPBIX MOJUIIOCKOB
10 KPal0 MAaHTHM PACHONaraloTcs ria-
3a. Y O4eHb MOJABMKHBIX 2PeOeuKo8 ux
Puc. 80. Jlnunukn: 1 — mugun; 2 — 6e33yoKkin cspime 100.

PasmHoxenue. bessybka n mu-
aust — pazoenvronoavte jcusomusvie. CnepMaTo3ou/ibl, 0Opasylommecs B CEMEH-
HUKaX CaMI[OB, 4yepe3 cu(OH NMONajaioT B BOJAY U MPOHUKAIOT B MAHTUIHYIO
HOJOCTb CAMOK, TJIE M MPOUCXOJAUT OIUIOJOTBOPEHHME SAUIEKIETOK. YCIEuHoe
OIUIO/IOTBOPEHME BO3MOKHO TOJBKO MTPU GOJIBIIOM CKOIUIEHMHU MOJIIOCKOB.

Y Muaum u3 siina BBIXOAUT MaeHbKast tnanHKa (puc. 80). Yepes nekoropoe
BpeMsi OHA MPEBPAMAETCSA B JAPYTYIO INYMHKY, HasbiBaemylo napycuukom. ITapyc-
HUK HEKOTOPOE BpPEeMsi IUIABAET B TOJIIIE BOJIbI, 3aTEM OCEJAET HA KAMEHb, CKaJIY,
JIpyrue TBEepJbie MPEAMEThI U TOCTENEHHO MPEBPAIAETCS B MOJIOJA0TO MOJUTIOCKA.

Jlnaunkm 6e33y0KN MMEIOT Ha PAKOBMHKE 3yOUMKM M KJIEUKHE HUTH, € TOMOIIBIO
KOTOPBIX OHM MPHUKPEIUISIOTCS K KabpaM M KOJKe MPOIUILIBAIOINX MUMO PbIO.
B MecTe npuKperUieHust IMYMHKN Ha TeJle PhiObl 06pasyeTcst OIyXoJib, BHYTPH KOTO-
POi1 pa3BUBAETCsl MOJUTIOCK. Yepes HEKOTOpOe BPeMs OH BBIXOAUT HAPYXKY U NajaeT
Ha AHO. Tak ¢ MOMOINBLIO PBIO IPOMCXOJUT PAa3BUTHE U paccenenne 6e33y60K.

JIBycTBOpYAThIE MOJUTIOCKM UTPAIOT OTPOMHYIO POJib B BOJAHBIX OMOLIEHO3aX,
oruabTpoBeIBask BoAy. beasybkaMu nUTAIOTCSI HEKOTOPBIE BOAHBIE JKUBOTHBIE.

K neyctBOpYaTHIM MOMMIOCKOM MPUHAANEXAT XMBOTHBIE PA3NMYHBIX PA3MEPOB —
K‘? ANMHOM OT HEeCKONbKMX MunnumeTpos go 1,5 m. A Macca camoro KpynHoro agy-
579 cTBOpPYATOrO MOANIOCKA — TPMAAKHBI — MOXeT npesbiwats 250 kr.
[eycTopuaThie MONNIOCKHK WMPOKO pacnpocTpaHeHsl 8 Muposom okeare. OcobeHHo mHo-
ro ux B NPUBpeXHbIX MENKOBOAHBIX ydacTkax Tennbix mopen. Okono 20 % scex M3BecTHbIx
BMAOB ABYCTBOPYATHIX MOMIIOCKOB HOCENSIOT NPECHLIE BOABI, HA Cylle OHW He BCTPevaloTcs.
[BycTBOPYQTEIX MONNIOCKOB, HANPUMEP YCTPHL, MMAWH, MOPCKMX rpebeLiKkos, cepaueBHaok,
nioau uspaeHa ynotpebnsiorcs B nuuly. HekoTopele M3 3TUX MONMIOCKOB, O TAOKXE XeMYyX-
HUUb 06pa3yloT nepnamyTp 1 xemuyr. Mx He Tonbko A0BLIBAIOT C MOPCKOrO AHA, HO M cne-
UMANbHO BLIPALIMBAIOT HO MOPCKUX GepMax, NOMEeLLas MeXAy CTBOPKOH PAKOBMHbI MU MAH-
TUEW NEeCUYUHKY.
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JNlaboparopras pabora N2 4

Tema. Buemmnee cTpoeHne pakoBUH MPECHOBOJHBIX U MOPCKUX MOJLTIOC-
KOB (110 BbIOOPY — MyHKT 2 mim 3).

Uens. YeTaHOBUTD CXOACTBO M Pa3nyusl B CTPOEHUM PAKOBHH MOJUIIOCKOB.
O6opyaoeanue: MIHIET, PAKOBIMHBI MOJUIIOCKOB: MOPCKO#1 rpebemmok, Mu-
Jms, nepaoBmiia, 6e33yoka, porosas KaTymka, 60JIbIION PYAOBUK U Jp.

Xop pabotbi

1. PaccMoTpuTe pakOBMHBI MOPCKOTO rpedemka u Muauu. Boiscaure nx
cxoacTBO M pasnmuud. OGbACHATE HATMYUE BBICTYIIOB M yIIyOJeHHil
Ha CIIMHHOM cTOpoHE pakoBuH. O6paTture BHMMaHue Ha (GOPMY U LBET
HAPYKHOTO U BHYTPEHHETO NEPJAMyTPOBOTO CI0si PAKOBUH.

2. PaccMoTpuTe PAaKOBUHBI NTEPIOBUILLI (MM 6€33y0KH), ONpeIeIUTE 1e-
PEAHIOI U 3aHI0I0 YacTU. OTMETBTE CXOACTBO U Pa3jinuMs BO BHEIIHEM
crpoennu. OnpeznennTe BO3pacT MOJUTIOCKOB IO FOJMYHBIM KOJIbIIAM, pac-
MOJIOXKEHHbIM Ha pakoBuHe. CockpebuTe CKaIbIleieM YacTh POroBOTO
€104 10 U3BECTKOBOTO. PaccMoTpuTe BHYTPEHHHMI 1IE€PIAMyTPOBbIH CJIOI.
3. PaccMoTpuTe pakoBHHBI GOJBHIOTO NMPYAOBUKA M POTOBOM KATYIIKH.
OTMeTBTe CXOACTBO M Pa3/IMuusi BHENTHETO cTpoeHus pakouH. Iloacun-
TaiTe YMCI0 0OOPOTOB B 3aBUTKE KAXKIOH PAKOBMHbDI.

4. 3apucyiiTe 1o OJHOI PaKOBMHE M3 Kax10il napbl. Obo3HaubTe Ha
PHCYHKE OCHOBHBIE€ YACTH BHEIIHETO M BHYTPEHHETIO CTPOCHUS PAKOBUH.
Hajpnummre HazBaHUs 3THX YaCcTEN.

5. Hanumure OCHOBHBIC OTIMYUTE/IBLHBIE IPU3HAKY PAKOBHHbBI KaK/IOTO
MoLmiocka. OGbsICHUTE, 110 KAKMM U3 HUX MOKHO OIIPEJIEIUTL Cpey obuTa-
HUs1, BO3PACT ¥ 00pa3 )KU3HU MOJUTIOCKA.

JIBycTBOpUATBIE MOJUIIOCKH IMPOKO PACHPOCTPAHEHbI B MOpAX. OHM ABJIAIOT-
Csl OUUCTUTENAMU-PIIBTPATOPAMH BOJIbL. VX TesI0 3aK/I0YEHO B JIByCTBOPYA-
Ty10 pakosuiy. [00Bbl HeT. Henosex ynorpebisierT 3TUX MOJLUIIOCKOB B ITUILLY, |
A0OBIBAET U3 HUX JKEMYYT U MIEPIAAMYTP.
JIBycTBOpUATbIe MOJUIIOCKHM, OHUCCYC, CH(OHBI, MYCKYJbI-3aMbIKATEJIH,
3aMOK, JKEMYYT, )KMBOTHbIE-(PUIBTPATOPBI.

+-+ 1. HasoBure npejcraBuresieil AByCTBOPYATHIX MOJUIIOCKOB, HCHOIb3Ys
~ © /

[ /' pucynok 76 (c. 103). KakoBbl OTIMYUTENbHBIE PU3HAKM MX BHEIIHETO
L CTpOEHUA?
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2. M3 Kakux CJI0€B COCTOUT PaKOBMHA MOJLTIOCKOB? Kaknmu BemecTsamMu
- OHM 0Opa3OBaHBI?

3. KakoBbl 0COGEHHOCTH BHYTPEHHETO CTPOEHUS U IPOLECCOB KU3HE/Ie-

ATENBHOCTH JIBYCTBOPYATHIX MOJLTIOCKOB? [losicuuTe Ha npumepe Ge33y6-

KW ¥ MMJIVHL.

4. OxapakTepHu3yiTe 3HaYEHUE JBYCTBOPYATHIX MOJUIIOCKOB B IPUPOJE

M JKM3HU Y€JOBEKA.

§23 Knacc fonosonorue monniocku (Cephalopoda)

Tos0BOHOTHX, HANOOJIEE BBICOKOOPraHU30BAHHBIX MOJUIIOCKOB, OKOJIO 650 Bu-
JI0B pa3amepom ot 1 cm 1o 5™ (1 gaxke 10 13 M — TakoBa JUIMHA TEJIA TUTAHTCKO-
ro kaibMapa). OGUTAIOT OHM B MOPSIX M OKE€aHAX, KaK B TOJIIE BOJIbI, TAK M Ha
aHe. B a1y rpyniy MOUIIOCKOB BXOAAT OCOMUHOZU, KAIbMapbl N Kapaxamuivl
(puc. 81).

[0JIOBOHOTMMH 3THX MOJUIIOCKOB HA3bIBAIOT MTOTOMY, YTO MX HOTa IPEBPATH-
l I JIACH B MYTIAJIBIA, KOTOPBIE BEHYMKOM PACIIOJIOKEHBI HA TOJIOBE, BOKPYT POTO-

BOTO OTBEPCTHS.

BrewHee crpoenue. Tesio y roIOBOHOTUX MOJUTIOCKOB JIByCTOPOHHE-CUMMETPIY-
Hoe. OHO OGBIMHO pa3/Ie/IeHO NEPEXBATOM HA TYJIOBHUILE U KPYITHYIO TOJIOBY, 4 HOTA

Puc. 81. PaznooGpasue rooBOHOIMX MOJLTIOCKOB: 7 — ocbMuHOT; 2 — HayTIIYC; 3 — Karbmap;
4 — kapakaTHI@a; 5 — aproHasT
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BUJIOM3MEHEHA B PACIIOIOKEHHYIO Ha OPIOIIHON CTOPOHE 8OPOHKY — MYCKYJIUCTYIO
KOHMYECKYIO TPYOKy (cMOH) M JUIMHHbIE MYCKYJIMCThIE HIyHAlbld, PACIOJI0KEH-
HbI€ BOKPYT pTa (puc. 82). ¥ 0CbMMHOTrOB BOCEMD IIyTIAJEL], Y KAPAKATULL U KaJlbMa-
POB — JiecsiTb. BHyTpeHHSIsI CTOPOHA IyNajiel] yCaKeHa MHOTOYMCIEHHBIMU KPYTI-
HBIMU JIUCKOBH/IHBIMM IIPHUCOCKAMM.

TynoBume co Bcex cTopoH ozeto mantueil. Ha mecre nepexoja tyiosuina
B rOJIOBY MAHTHITHASA OJOCTH COOOIIAETCS € BHENIHEN CPEoi 1eJIeBUAHBIM OTBEP-
cruem. Mopckasi BoZia 4epes 3Ty MieJIb 3aCaChIBACTCA BHYTPb MAHTUIHON IMOJIOCTH.
3aTem niesib 3aMbIKACTCA OCOOLIMU XPSAIMIEBBIMU «3antoHKaMu». [locie aToro Boja
M3 MAHTHITHOMN TOJIOCTH € CHJIOH BBITAIKMBAETCS Y€PE3 BOPOHKY, COOOIAsA KUBOT-
HOMY OOpaTHbIi TOJYOK. Takum 06pasoM roJ0BOHOIME MOJUIIOCKH JIBYIKYTCS 3a/1-
HUM KOHIIOM TeJia BIIEPE)] PEAKTUBHBIM crIoc060M. CKOPOCTD IBUIKEHUS HEKOTO-
PBIX KUIBMAPOB MOKeT npeBpimath 50 kM /4. Y KapakaTHil 1 KaTbMapOB UMEIOTCS
JIOTIOJHUTEIbHBIE TUIABATE/IbHBIC OPraHbl — Mapa IJIABHUKOB 110 HOKam Teia.

[0JI0BOHOTHE MOJUIIOCKH CIIOCOOHBI OBICTPO M3MEHATH OKPACKY TeJa, y yHo-
KOBOJIHBIX BH/IOB UMEIOTCSl OPraHbl CBEYEHMSI.

BHyTpeHHuin ckener. Y OOJILIIMHCTBA TOJIOBOHOTMX MOJUIIOCKOB PaKOBHHA
HOYTH HE Pa3BuTA (PeAylIMPOBAaHA) U CKPBITA B TEJI€ AKMUBOTHOIO. Y KapakaTHIlb
PAKOBMHA MMEET BMJL M3BECTKOBOM IUIACTMHKM, 3aJ€TAI0NEI M0/l IOKPOBAMM
Ha CIIMHHOW CTOPOHE TYJIOBHINA. Y KaibMapa OT PaKOBHHbBI OCTAI0Ch HEGOIBIOE
«[IE€PBIMKO», @ Y OCbMMHOTOB PAKOBHMHA IOJHOCTBIO OTCYTCTBYeT. McueaHose-
HHE PAKOBUHBI CBSA3aHO € OOJBIION CKOPOCTBIO NEPEABMKEHUS ITUX KMBOTHBIX.

Puc. 82. BHemnmii BHI ¥ BHYTPEHHEE CTPOEHUE OCBMUHOTA: 1 — POTOBBIE YETIOCTH;
2 — ronoBHOIT MO3T; 3 — cndoH; 4 — medeHb; 5 — NOUKENyIouHas Keesa; 6 — KeayaoK;
7 — mantus; 8 — nososas xenesa; 9 — nouka; 710 — cepane; 17 — xabpwi; 72 — yepHWILHBINH METIOK
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V roJ0BOHOTMX MOJUIIOCKOB MMeeTCs 0COObIi BHYTPEHHMIT cKeleT, 0Opa3oBaH-
HBII XPAIOM: MO3T 3aIUIIEH XPAULEBHIM HEePENnOoM, OTIOPHbBIE XPSIIN UMEIOTCH
B OCHOBAHMHU IIylTaJiel] ¥ IUIABHUKOB.

MuwesapurensHas cucrema. PoTroBoe oTBepeTHE (B BEHIIE HIYTTAIEL]) OKPYKAIOT
JIBE TOJICTBIE PO206ble HeII0CMU YEPHOTO JIM KOPUIHEBOTO [BETA, M30THYTHIE,
KaK KIOB romnyrasi. B cMuIbHO pas3BUTOI MyCKYJIMCTONM TIOTKE HAXOAMUTCS S3BIK.
Ha nem pacnonoxena Tépka, Tpy HOMOIIM KOTOPOI JKMBOTHBIE Pa3aMeIbyaloT
numy. B mioTky BHajaioT mpoTokmM A006UMbBLY CAIOHHBIX dHceae3. Jlanee nayT
JUIMHHBINA TTAIEBO/, MYCKYJHUCTBII MENKOBU/IHBIA JKEJIY0K M JUIMHHAA KHUIIKA,
KOTOPasi 3aKaHIMBAETCS AHATBHBIM OTBEPCTHEM. B 3a/1HI010 KMIIIKY OTKPBIBACTCH
IPOTOK 0COBOI KeNe3bl — HEPHUNBHO20 MewKa. B cirydae OacHOCTH MOJUTIOCK
BBIITYCKAET B BOJAY COJEPKUMOE YEPHUIBHOTO MEMIKA M 1O/ 3AMMUTON 3TOM «/Ibl-
MOBO 3aB€ChI» CKPbIBA€TCS OT Bpara.

Bce ros0BOHOrHE MOJUIIOCKH — XUIHUKH, HANTA/IAI0MKE B OCHOBHOM Ha PbI®

M pakoOOPa3HBIX, KOTOPBIX OHHM XBATAIOT MIyNAIblIlaMU U YOMBAIOT YKyCOM

4eaIoCTel M SIOM CJHIOHHBIX Jkene3. HekoTopblie )KMBOTHBIE 3TOTO KIacca

MO€eAI0T MOJUIIOCKOB, B TOM YHCJIE€ TOJTOBOHOTUX, Tafiajlb, IJIAHKTOH.

HepeHas cuctema. ¥V roJloBOHOTMX MOJUIIOCKOB OHA JIOCTUTAET BBICOKOI
cnoxkHOoCTH. HepBHBIE y3/IbI IEHTPAIBLHO| HEPBHOM CHCTEMbI OYE€HD BEJMKHU 1 00-
pasyioT o6IIyI0 OKOJIOIIOTOYHYIO HEPBHYIO Maccy — M032. OT €ro 3ajHero or-
JieJIa OTXO/IAT /IBa KPYIIHbBIX HEPBa.

Oprauel yyscte xopomo passuThl. [1o caoxHOC-
TH CTPOEHMSI U OCTPOTE 3PEHUS [VIa3a rOJIOBOHOIMX
MOJUIIOCKOB HE YCTYNAIOT IJIa3aM MHOTMX I103BOHOY-
uHpix (puc. 83). Cpean roJoBOHOTMX BCTPEYAIOTCS
0co60 Gosbmeriaspie. /lnamerp masa ruraHTcKoro
kanbmapa gocturaet 40 cM. Y roloBoHOruxX MOJUIIOC-
KOB UMEIOTCSI OPraHbl XMMHUYECKOTO 9yBCTBA, PABHO-
BeCHsi, B KOXK€ paccesHbl OCA3aTEIbHbIE, CBETOYYB-
CTBUTEJIBHBIE M BKYCOBBIE KJIETKH.

AsixatenbHas cuctema. oabMUHCTBO rOJIOBOHO-
'MX MMEET OJIHy Mapy Xabp, KOTOpbI€ HAXOJSATCS
B MaHTHUITHOM MOJIOCTH. PUuTMMUeckue cokpaiieHus

Puc. 83. Cxema crpoenus

171234 TOJIOBOHOTOTO MAaHTHUH CJYXKAT VI CMEHbBI BOJIbI B MAHTUITHOM 110J10-
MOJIAOCKA, cTH, obecrieunBas ra3000MeH.

1 = (‘UL"I’()IIpCIl()MJIHI()l_ll‘(\}l K =

msa: 2 — croii POBEHOCHAN CUCTEMA. Y I'OJIOBOHOTHUX MOJUIIOC-
CBETOBOCTIPHHUMAIOIIHX KOB OHa NOUMU 3AMKHYMAs — BO MHOTHX MecCTax
HYBCTBUTEILHBIX KJIETOK ApTEPHUH TOCJE OTAAYM KUCIOPOJAa TKAHIM Uepes
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Kaluuisipbl nepexoasT B BeHnbl. Cepaie cocTouT m3
OJIHOTO JKeJy0uKa U ABYX npeacepauii. OT cepaua
OTXOAAT KPYIHbBIE COCYAbI, KOTOPbIE Pa3JEIsiOTCs
Ha apTepuH, a T€, B CBOIO OY€PE/ib, — HA CE€Th KaIlw-
asipos. [IpuHOCAImME cocyibl HECYT BEHO3HYIO KPOBb
K sxabpam. Ilepex BcTyruieHneM B KaOpbl IPUHOCS-
e CoCyAbl 06pasyloT MyCKyJMCTbI€ PaCIIMPEHUs,
TaK Ha3bIBAEMbIE BEHO3HbIE CEP/IIla, KOTOPBIE CBOM-
MU PUTMUYECKUMHU COKPAIIEHMSIMU CIOCOOCTBYIOT

Puc. 84. Apronast:
OBICTPOMY MOCTYIUIEHHMIO KPOBH B JKaOPbl. A — camka; b — camen

Yucno cepaeyHeIX COKPALLEHUI Y ronoBoHorux monniockos — 30-36 pas B MuHy-

stLd Ty. Bmecto remornobuna, copepxaiuero xeneso, obycnoBnMBAIOWEro KPACHbI

UBET KPOBM Y MO3BOHOYHBIX XUBOTHbIX M YENOBEKA, B KPOBM rONOBOHOMMX MOAMIOC-

KOB COAEPXMTCS BELLECTBO, B COCTAB KOTOPOTro BXOAUT Mefb. [103TOMY KPOBE Y rONOBOHOMMX
MOJIMIOCKOB CMHEBATOTO LBETA.

PasmHoxenue. [010BOHOrHE MOJLTIOCKH Pa3/ie/IbHOIIOIBI, IPUYEM NOJI060U
Jumopgpuzm (paznnums B pasMepax M BHEIIHEM CTPOEHUH CaMIa M CAMKH) sp-
KO BBIP@KEH Y HEKOTOPBIX BU/IOB, HAIpUMep y apzonasma (puc. 84).

OmonoTBOpEHNE TPOUCXOAUT B MAHTUHHOI 1OJ0CTH caMKu. Posb komysis-
TUBHOT'O OpraHa UrpaeT oHO n3 mynaier. CriepMaTo30M/Ibl CAMITOB CKJICHBAIOTCS
B MAKETDI, OKPYKEHHbBIE TUIOTHOI 060JI09K0I, — cnepmamogpoput.

SIANEKNIeTKH y rOJOBOHOTMX MOJUIIOCKOB KPYIHBIE, GOTATBIE JKEITKOM.
Cragus TMIUHKN orcyrcTByeT. M3 giina BEIXOJAUT MOJIOZOI MOJLTIOCK, CBOUM 006-
JIMKOM TIOXOXKHI Ha B3pocioe KuBOTHOE. CaMKM KaJbMapoOB M KapaKaTHI TPH-
KPEIUISIOT il K MOABOAHBIM NPEJIMETaM, 2 OCBMUHOTH OXPAHSIOT CBOM KJIAJIKH
1 MOJIO/1b. OGBITHO TOJIOBOHOTUE MOJUTIOCKH PAa3MHOMXKAIOTCH OJAMH Pa3 B KU3HM,
MOCJIE YEro norubdaioT.

YenoBek MCNONb3YeT FOJIOBOHOTMX MOJUTIOCKOB: KAIbMAp0O8, OCbMUNHOZO0G,
Kapaxamuy, ynotpediaseT B MUILy; M3 CEKPeTa YEPHUIBHOIO MENIKa KapaKaTHI]
[OJIy4aeT aKBapeIbHYIO KPACKY CEIIO.

lTosroBoHOrME MOJUTIOCKH OpeEACTABIAIOT coboit HEMHOTOYMCJICHHYIO T'DYIIITY
BBICOKOOPraHM30BAHHBIX JKUBOTHBIX, OTAWYAIONIMXCSH Hauboee COBEpPHICH-
HBIM Cp€JH JAPYTUX MOJUIIOCKOB CTPOECHUEM U CJIOKHDBIM ITOBEJIEHHUEM.

~. [osoBOHOTHME MOLTIOCKH, BOPOHKA, XPAIIEBOI Y€PEIl, POrOBbIi€ YEIIOCTH,
h,)/o\ YEPHHJIbHBIM MEIIOK, MO3T, MOJIOBOH IuMOp¢hU3M, criepMaTodOphbl.
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1. ITo pucynky 81 (c. 108) oxapakTepusyiiTe OCOOEHHOCTH BHEMIHETO
CTPOEHMS U MEPE/IBUKEHUS TOJIOBOHOTMX MOJUTIOCKOB.

2. HazoBuTe OTIMYUTENbHbIC NPU3HAKU CAEAYIONMX CUCTEM OPraHOB
rOJOBOHOTMX MOJUIIOCKOB: THINEBAPEHUsA, IbIXaHWUsI, HEPBHOM, KpoBe-
HOCHOM CHUCTEM.

3. Crpoenne KakuxX OpPraHOB NOATBEp)K/aeT Gojee BBICOKWH YPOBEHB
opranusanmu MoJuliockos? ITosicaure Ha npumepax.

4. Kakoe 3Ha4eHNE B IPUPOJIE M KU3HU Y€JIOBEKA UMEIOT MPEACTABUTENH
rOJIOBOHOTMX MOJUTIOCKOB?

Uroroeas nposepka 3HAHWUIA NO Teme

Mposepsre cebs

1. ITo kakuM NpU3HAKAM KMBOTHBIE 00bemHeHb B THIT Moumocku? [Toxrsepante
npuMepamMu.

2. Kaxum o6pazom nepeasuraiorcs Mouniocku? Ilpuseure npumepbl U3 pasHbix
KJIACCOB MOJUTIOCKOB.

3. [To kakuM BHEITHUM PU3HAKAM OTIMYAIOTCA GPIOXOHOTHE MOJLUIIOCKH OT rOJIO-
BOHOTHX?

4. KakoBbl OCOGEHHOCTH CTPOEHMS M JKM3HEJAEATEJbHOCTU JIBYCTBOPYATBIX
1 OPIOXOHOTUX MOJLTIOCKOB?

5. HazoBure criocoObl pasMHOXKEHMS M OCOOEHHOCTU Pa3BUTHS MOJUIIOCKOB.

6. Kakune npucnoco6ienns umeioT 6€33y0Kka u MUus B CBA3M C MAIOTIOABHIKHBIM
06pa3oM KU3HU?

7. OxapakTepH3ayiiTe 3Ha4€HHE MOJLUTIOCKOB /UL Y€I0BEKA U UX POJIb B IPUPOJE.

Kakue ytsepxpeHus BepHbi?

1. Bce MOJUTIOCKM MIMEIOT JIBYCTOPOHHIOI CUMMETPHIO.

2. 3a NCKITIOYEHHMEM JIBYCTBOPYATBIX, Y BCEX MOJUTIOCKOB UMEETCS TOJI0BA.

3. Hora y MOJUTIOCKOB CJIYKHUT Y OJTHUX BHJIOB JUIA TTOJI3aHUS, Y APYTUX — JUIst TL1a-
BaHUSI WIN PEAYLIMPYETC COBCEM.

4. BropuuHasi 10JI0CTh Tea (11€JI0M) y MOJUIIOCKOB XOPOIIO BbIPAXKEHA Y)KE B 3a-
POABIIIEBOM COCTOSTHUU.

5. KpoBeHocHasi cucTemMa MOJUTIOCKOB 3aMKHYTasl.

6. MOJUIIOCKM MMEIOT XOPOIIO Pa3BUTHIE OPraHbl OCA3AHUSI, XUMUYECKOTO YyB-
CTBA 1 PABHOBECHSI.

7. B tune MoioCKH IeHTpaJIbHAS HEPBHAs CHUCTeMa Hanbojiee pasBuTa y roJ0Bo-
HOTHX MOJIIOCKOB.
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maea 7 Tun Ynenuncronorue (Arthropoda)

O6uwas xapakrepucruka

K tuny Ynenncronorne oTHOCATCSH CErMEHTUPOBAHHBIE KMBOTHBIE € IUIOT-
HBIM XMTUHOBBIM ITOKPOBOM, BBITIOJTHAIOMMUM (PYHKIIMIO HAPYHCHOZ0 CKelema,
UNEHUCTNBIMU KOHEUHOCTNAMU.

Y wIeHNCTOHOTHX MPEAPOTOBAst JIONACTh CMIACH C BYMSI IIEPBBIMHA CETMEH-
TaMM TeJIa — BO3HUK FOJIOBHOM OTJEJ], OTBETCTBEHHBIH 32 OPUEHTAIMIO B CpeJe
u 3axsar nuimm. Cpeaauit oTaen Tena B3sg Ha cebsi (PyHKIMIO MepeABHIKEHUs]
C IOMOIIBIO HOT, 33/HUI OT/1e]l — (PYHKIMIO MUINEBAPEHUS U Pa3MHOXKEHMSI.

IlepsonavanbHO 3TO GBUTH BOAHBIE )KMBOTHBIE. OHM I HAYAIO BCEMY Pa3HO-
00pa3nio COBPEMEHHBIX TPYII WIEHHMCTOHOIMX: PaKoOOOpasHBIX, MayKooopas-
HBIX U HACEKOMBIX.

IHonocmos mena wneHNCTOHOTMX CMEWAHHANA: OHA OOPA3YETCsl HA PAHHUX
CTAIMSIX PA3BUTHS IIPU CJIMSIHUM TIEPBUYHON M BTOPUYHOMN nosiocteil. Kposenoc-
Hasl CHCTEMa HE3aMKHyTasl. BOIbIMHCTBO YWIEHMCTOHOTMX — pa3/ieIbHOMOIbIE
KuBOTHbIE. Opranbl 4yBCTB Pa3HOOOPA3HBI M XOPOIIO PasBUThL. WieHncToHOrNE —
Camwlli MHOTOYMCJIEHHBIA TUI JKMBOTHBIX, HACYUTHIBAIOMNII Goee 1 MJIH BUIOB,
OCBOMBIIMX BCE€ CPe/ibl M PasHOOOpa3Hbie yCa0BHs oOuTanus. OHM UTPalOT Bak-
HYIO POJIb B IIPUPO/HBIX GHOLIEHO3aX, MMEIOT BAXKHOE IPAKTHYECKOE 3HAUYCHHUE.

§24 | Knacc Pakoobpasnsie (Crustacea)

PakoobGpasubie — BoiHbIE WIEHNMCTOHOTHE, JbIIamme xabpamu. Teno pacue-
HEHO Ha CETMEHTBI M COCTOUT M3 HECKOJBKUX OT/EJIOB: U3 20J108bl, 2pyou
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Puc. 85. Paznmmunsie pakooGpasubie: 7 — kpa6; 2 — pak-OTmENbHUK; 3 — KPEBETKA;
4 — mokpuua; 5 — 6okoruias; 6 — MOpCKasi yTouKa; 7 — MHATEHb

u Gprowxa viv n3 20106802pydu v Gprowxa. meiorcs dee napvl ycukos.
ITokpoBBI T€Ia COAEPKAT OCOOOE TBEPAOE BEMECTBO — XUMUH, A Y HEKOTOPBIX
K TOMY )K€ OHHM YKPEIUICHbI (IIPONUTAHBI) YITIEKUCIBIM KaTbIIUEM.

HaBectro okono 40 Teic. BW10B pakoo6Gpasubix (puc. 85). Pasmepsi ux pasno-
o6Gpasubl — oT osiei MmuwumnmeTpa 10 80 cm. Pakoo6passbie mMMPOKO pacnpocTpa-
HEHBbI B MOPSIX M IIPECHBIX BOJOEMAX, HEMHOTUE, HAIIPUMED MOKPUUA, NATLMO-
8blil 60P, NEPENLIN K HA3€MHOMY 00pasy JKM3HH.

Oco6eHHOCTH CTPOEHUSI U JKU3HEAEATENLHOCTH PAaKOOOPA3HbIX MOKHO pac-
CMOTPETDb Ha IPUMEPE PEUHOZ0 PAKA.

O6pas3 xu3Hu 1 BHeWwHee cTpoenune. Peunoii pak o0MTaeT B Pa3IMYHBIX TTPec-
HBIX BOJOEMAX C YMCTOH BOJIOI: PEYHbIX 3aBOJIAX, O3epax, GOJNbIIMX IpyAax.
JIHeM paky npsSYyTCcs MO/l KAMHAMM, KOPATaMyU, KOPHAMU MPUOPEKHBIX I€PEBb-
€B, B BBIPBITBIX UMM CAMMMH B MATKOM JIHE HOpKax. B nomckax kopma onu nokm-
JIAI0T CBOM YOEXKMINA B OCHOBHOM HOYBIO.

Peunoii pak — 10BOJIbHO KPYIHBII MPEACTABUTENb YWIEHUCTOHOTHUX, MHOT/AA
NOMAJAIOTCS IKIEMILISIPBI JJIMHOM cBbime 15 cm. Okpacka y peuyHoro paka se-
JIeHOBaTO-4epHas. Bce Tes1o NOKPBITO NPOYHBIM M IJIOTHBIM XUTHHOBBIM I1aH-
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OUpEM, NPONMTAHHBIM YIJIEKUCIBIM
KaJIbIHEM.

[TokpoBbl pedyHOro paka ciyxar

HapyxHbIM ckeserom. K nemy nsny-

TPH NPUKPEIUIAIOTCS MyYKH TOTIe-

PEYHONONIOCATHIX MBIIIII.

TBepaplii maHIUpPL paka MemaeT
KUBOTHOMY pacTh. ITosromy pak nepu-
onnuecku (2-3 pasa B rojx) JUHAET — ,
cOpachIBaeT crapble MOKPOBbI U O6pe- /

TaeT HOBBIE. Bo BpeMsl JTMHBKH, TTOKA Puc. 86. Buemnee crpoenne peyHoro paka:
HOBBIM MAHIMPb HE OKpenHeT (Ha 3To ;:Akjll:::::ﬁ]iu:o f";b:ob[:;):g:l::)';fiﬂaa;
YXOAHUT OKOJIO MOJyTOpa HEJIeb), pak 6 — ronoBorpyan; 7 — 6piomko; § — XBOCTOBOI
0e33alUTEH U HE MOXXET ITHUTATHCH. IUIABHUK

B 3T0 Bpems OH npsiueTcsi B ybexuniax.

Teno peuyHoro paka cOCTOMUT M3 JIBYX OTAEJIOB — TOJOBOTPYAU U OpIOIIKa
(puc. 86). Ha nepesneM KOHIIEe roJIOBOTpy/i PaciosioKeHa napa JUIMHHBIX U Iapa
KOPOTKHX YCMKOB — 3TO OpraHbl ocsidanusi 1 obousHus. [llaposuHbie mrasza cugsr
Ha JUIMHHBIX cTebenbkax. [ToaToMy pak MOXeT OJIHOBPEMEHHO CMOTPETH B pa3-
Hble CTOPOHBL. B cirydae onacHOCTH OH nIpsSYeT m1a3a B yrIyOJIeHUsIX MaHIUPSI.

I'naza y paxa caoscuwvte. Kaxplii 1a3 COCTOUT M3 MHOXECTBA HAIIPABJICH-
HBIX B PAa3HbIE CTOPOHBI OUYEHBb MEJIKUX IIA3KOB — (hacemox (puc. 87, b). Uzo6pa-
JKEHUE NpeJiMeTa B CJIOKHOM ((haceTouHOM) mIasy COCTABJSIETCSl U3 €ro OT/E]b-
HBIX YaCTEeH, HAIIOMMHASI MO3AUYHbIE KAPTUHKM.

Puc. 87. Buyrpennee crpoenne peuHoro paka (camku): A — obmmii ruian crpoenns Tea:
1 —xenynok; 2 — neuenn; 3 — cepane: 4 — KPOBEHOCHBIE COCY/bE; 5 — AMIHUK: 6 — KNIIKa;
b — cxema crpoenns (aceTouHoro rasa
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Ha rosioBorpyan y peuyHoro paka pacnosio)eHbl KoHeuHocTH. Ecim ero nepe-
BEPHYTb Ha CIIMHY, TO HA IEPEJHEM KOHIIEC TeJIa MOKHO OOHAPYKUTL Mpu napovl
uenocmel: napy BEPXHUX YEJIOCTEH M JIBE Mapbl HIKHUX Yenocreil. Mmn pak
pasppiBaeT A0OBIYY HA MAJIEHBKHME KyCOUKH. 3a YENIOCTAMM CJAEAYIOT TPU Mapbl
KOPOTKHX HOzouetocmett. OHU CIIyKaT JUisi oAa4u nmuimuy ko pry. M gemocrn,
1 HOTOYEJIOCTH SBJISIOTCS TTPe0OPa30BAHHBIMU HOTAMU. 32 HOTOYETIOCTAMM pac-
MOJIATAIOTCS MSATh NAP X00UAbHbIX HoZ. [Ipr NOMOIM YeThIpex nap 3TUX HOT Pak
NEPEABUTAETCS 110 JJHY BOJOEMOB. A nepBasi apa XO/AWJIbHBIX HOT y paKka npeBpa-
meHa B 6osbime KaewHu. IMu pak cxBaTbIBaeT J0ObIUY, OTPBIBAET OT HEE KPYII-
HbI€ YACTH. DTHUMH XK€ KJICMIHIMN OH ()GOPOHHCTCSI.

M Ha Gpionike y paka €cTb KOPOTEHbKHE KOHEYHOCTH (HOTH), Y CAMKH HX YEThI-
pe. y camma — msith nap. Ha camom KoHIle 6pIoiika pacnoioxkeH IUIOCKUI WICHUK,
1o GOKaM KOTOPOTO Pa3BUTbI BHJIOM3MEHEHHBIE, CHWIbHO YIUIOIEHHBIE HOTH.
Bmecre onn o6pasyioT x60cmoeou niasnuk. Pesko noarndas 6piomko, pak oT-
TAIKMBAETCS! OT BOJIbI XBOCTOBBIM TUIABHMKOM, KaK BECJIOM, U MOXKET B CJaydae
ONACHOCTH GBICTPO IUIBITH 33/I0M HAIEPE/l.

MuuwesapurensHas cucrema (puc. 87, A) HaYMHAETCH POTOBBIM OTBEPCTHEM.
H30 pra nuina nocTynaeT B JKeJayA0K, COCTOSAIMIT U3 AByX 0T/1e10B. B nepsom otze-
JIe UMEIOTCSI XUTUHOBBIE, NPOMHUTAHHBIC YIVIEKUCIBIM KAIbLIMEM OOPA30BaHMS —
JHCEPHOBKU, TP TIOMOIIM KOTOPBIX Nuila uamesibuyaercs. [Torom ona okasbiBaeTcs
BO BTOPOM OTJIeJI€ JKEJIY/Ka, Ijie npouexusaeTcs. KpylHbie yacTHykm numm 3ajiep-
JKMBAIOTCS M BO3BPAMIAIOTCS B MIEPBBIN OTAE, a MEJKHE IMOCTYNAIOT B KMIIEYHUK.
B cpeaumii oTes KMIeYHUKA BIIAJIAIOT MPOTOKM nedeHu. B kumeunuke u neyeHu
MTPOMCXO/IMT TMEPEBAPUBAHNE TTHIM ¥ BCACBIBAHME TTUTATEJIbHBIX BEIIECTB. 3aKaH-
YMBAETCS MUIIEBAPHUTENIbHASI CHCTEMA AHAIBLHBIM OTBEPCTHEM, PACIOJIOKEHHBIM
HA XBOCTOBOM C€rMeHTe Opiomika. Paku nuTaioTcss MOJUIIOCKAMM, KUBYIIMMH B BO-
Jie IMYMHKAMM HACEKOMBIX, Pa3/IaralonMMMICs TPYIIaMy JKMBOTHBIX, PACTEHUAMM.

OpraHamm abIxaHus y paka sBISIOTCS KaOpel. B HIX pacniosnokeHbl KpoBe-
HOCHbBIE KaNMUISIPbl U OCYHIECTBIsAETCS ra3006MeH. JKabpbl MMEIOT BU/I TOHKUX
NEPUCTBIX BBIPOCTOB M PACHONAralOTCA HA OTPOCTKAX HOTOUETIOCTENH M XOMIIb-
HBIX HOT. B ronosorpyam xka6psl sexar B 0coboit nmoaoctu. JIBuxenue BoJbl
B 3TOMH MOJIOCTH OCYIIECTBISIETCS 32 CYET OYE€Hb OBICTPHIX KOJeHaHMIT 0COOBIX
OTPOCTKOB BTOPOH Napbl Y€IIOCTEMH.

KpoeeHocHas cuctema HesaMKHyTas.

Y pakooOpa3HbIX MOJOCTD TeJA CMEMIAHHASA, B COCYAAX M MEXKKJIETOYHBIX T10-
JIOCTSIX PAKOOOPA3HBIX (KaK Uy APYrUX WICHUCTOHOTHX) IUPKYJIUPYET HE KPOBD,
a GecuBeTHas WIH 3€JIeHOBATAs JKUJAKOCTb — 2eMOumMePa. OHa BbITIOIHSIET Te Ke
(yskimMH, yTO KPOBL U JIMM(pA Y IKMBOTHBIX € 3aMKHYTOH KPOBEHOCHOM CHCTEMOIA.
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Cepare pacrosio)keHo Ha CHMHHON CTOPOHE IOJI0BO-
rpyau. [emommda Teuer 1o cocyzam, a 3aTeM nomnajia-
€T B [IOJIOCTH, PACTIOJIOKEHHBIE Y PA3/IMYHBIX OPraHOB.
3aech remonmumda OTAAET NMUTATENbHBbIE BENMECTBA
U KMCJIOPO/L, @ IPUHUMAET IPOJIYKThI JKU3HEAEATE b
HOCTH ¥ YIJIEKMCJIBIN ra3. 3aTeM remosmnmda mo cocy-
/laM [OCTynaeT B kabpbl, a OTTy/la — B CEPALIE.

BuipenurenbHas cuctema mnpejacTaBieHA MAPON  puc 88, Monose paukit
3€eJIeHbIX Jicele3, PaCIioOJIOKEHHBIX B nepe;u—leifl Ha GPIOITHBIX HOXKKAX CAMKH
4acTH roa0BOrpyau. OHM OTKPBIBAIOTCS HAPYKY Y OC-

HOBAHMS JUIMHHBIX YCUKOB. Yepes aTu oTBEpCTHA yAAISIOTCSH BPEJHbIE 11PO-
JAYKTBI, KOTOpBIE 0OPA3YIOTCA B MPOLIECCE KUIHEAEATETbHOCTH.

HepsHas cucrema. ¥V paka MMeIOTCS [EHTPaIbHAS HEPBHASI CUCTEMA — OKOJIO-
IOTOYHOE HEPBHOE KOJIBIO U OpIOmHas HEepBHAsA IENOYKa U nepedepudeckas
HEPBHASl CUCTEMA — HEPBbI, OTXOJSAIME OT IEHTPATbHON HEPBHOI CHUCTEMBI.

Opransl vyscrs. Kpome opranos ocsizanmsi, 0GOHSAHHS U 3PEHUs] Y PAKOB €I11e
€CThb M Oprabl pasHoBecus. OHM NPEJACTABAAIOT CO6O0M yryOleHne B OCHOBHOM
WICHUKE KOPOTKNX YCHKOB, /i€ noMemaeTcs necunuka. [lecunuka gasur Ha okpy-
HKAOUWME ee TOHKUE YYBCTBUTEIbHBIE BOJOCKH, YTO MOMOTAaeT pPaKy OLEHHUBATH
MOJIOKEHUE CBOETO TEJIA B TPOCTPAHCTBE.

PasmHoxenue. Peunomy paky CBOMCTBEHHO 10J0BOE pasMHokenue. Omiono-
TBOpeHUE BHyTpeHHee. OIUI0I0TBOPEHHbIE Sila, OTI0KEeHHbIe caMkoit (ot 60 1o
200 mrTyk), NpUKPEIUISIIOTCS K ee GplomHbM HoraM. OTKIafKa sl IPONCXOANT
3MMOM, a MOJIO/IbIE PAYKHM IOSBJISAIOTCS BECHOW. BhurynmuBmmcs U3 suil, OHK 1po-
AI0JDKAIOT IepxKaThea 3a GplomHble Horu Matepu (puc. 88), a 3areM nNokualOT ee
¥ HAYMHAIOT CAMOCTOSATEILHYIO JKU3Hb. MOJIO/Ible pAUKH MUTAIOTCA TOJBKO PacTH-
TEJbHOM IMUIIEN.

MK NpUKpenneHHbin obpas xu3Hu. HekoTopbie M3 HMX SBRSIOTCA NAPA3UTAMM.

Menbuaiiwme mopckue pakoobpasHbie, COCTABASIOLME OCHOBHYIO MACCY 300NNAHK-
TOHQ, CNYXQAT NULLEN ANIS MHOTUX BOAHBIX XMBOTHBIX — OT KMLUEYHOMONOCTHBIX A0 PHIG M KUTOB.
B HekoTopeix MecTax pakoobpasHbie — OCHOBHAS FPYNNA CPean AOHHbLIX XMBOTHLIX. JTioam
MCNONB3YIOT PAKOOBPA3HBIX B NULLY: OBLEKTAMM NPOMBICNA CYXaT Kpabbl, paku, oMapsi,
naHrycTsl, kKpeseTku u ap. B knacce PakoobpasHsie 20 otpspos.
K [lecaTMHOrMM OTHOCUTCS peYHOM Pak, KpynHble MOPCKMe paku — omaps! (anuHoit go 60 cm,
a maccoi 0o 15 kr) u naHryctsi [y HUX OTCYTCTBYIOT KNEWHM), MENKMe Payku — KPEBETKM.
HexoTopsie 13 HUx nepeasuraioTcs No AHy, Apyrie OKTMBHO NNABAIOT B TONWE BOALI NPH NO-
mouw BprowHeix Hoxek. K 3Toi xe rpynne npuHaanexar paku-otwensHuku. Y HUX MArkoe

N Muoroobpasmne pakoobpasHeix. PakoobpasHsie BegyT Nonsaiowmi, NNaBaKoWwMi
QS
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HecermeHTMpoBaHHoe bpiowko. Paku-ot-
WeNbHAKM MPSYYTCS OT BPArOB B MYCTbIX
POKOBMHAX MOPCKUX YUTOK, BCE BpEMs
Tackasi pakoeuHy ¢ coboi, a npu onacHoc-
TM NONHOCTBIO CKPLIBASICb B HEM, NPUKPLIBAS
BXOf, CHMIbHO PA3BUTOM KIELIHEN.
K pecstuHorm pakam oTHocsTcs Kpabbi.
Y HUX LUMPOKMIA, HO KOPOTKUI FONOBOTPYAHOM
NAHUMPb, OYEeHb KOPOTKME YCUKM, KOPOTKOE
6prowwko nogorHyTo nog ronosorpyas. Mepe-
ABuraoTcs Kpabel Yalle Bcero BOKoM.
Puc. 89. PaxooGpasmnie: K JlucroHorum npuHagnexar xopowo us-
1 — rapuus; 2 — uukaon BECTHbIE OKBAPMYMUCTOM MENIKUEe PAYKM —
aapHumn pnmHoit 3-5 mm (puc. 89, 1). Onu
XuByT B HebonblwMx npecHbix Bogoemax. Bee Teno (3a ucknoueHuem ronoesl) y aadHuit
30K/TIOYEHO B MPO3PAYHBIA XMTUHOBbLIA NAHUMPL-PAKOBUHKY. CKBO3b XMTUHOBLIE NOKPOBBI
BMAEH BONbLIOM CNOXHbIA MMA30K M MOCTOSHHO paboTalolpe rpyaHble HOXKM, KOTOpbIe
obecneuunsaioT Tok Boasl nog navuupem. Y aadHun umetotcs BonbluMe BETBUCTbIE YCUKM.
BamaxuBas MMM, OHA NPLIrQET B BOAE, NOITOMY AAPHUI MHOTAA HA3LIBAIOT «BOASHLIMU Brio-
xamuy. MNutatotes AadHUM HOXOAALMMUCS B TONLLE BOALI NPOCTERWUMMY, BAKTEPUIMM, OAHO-
KIIETOYHLIMU BOAOPOCTSIMM.
K Becnonorum otHocsTes umknons! (puc. 89, 2) — oueHb Menkue payky, BCTPEUAIOLUMECS B TEX
Xe BOAOEMAX, rae 1 AadHUM. Teno LmKIona COCTOMT M3 roNoBOrpyan 1 y3akoro Gpiowwka. 3amer-
Hbl f8€ NApbl YCUKOB. [IMHHBIMKA YCHKOMM LMKION NEPUOAMHECKM AeNAeT Pe3Kuid BIMAX M «na-
puT» B TONLE BOAbI. HanyraHHbIA payok NpoM3BOAUT CEPMIO B3MAXOB M BbICTPO ynnbiBaeT Npovb.
Y umMKnona Tonbko oauH Mas (13-3a 3TOro U HA3BANW €ro MO UMEHM MUPUUYECKOTO OAHOMA30rO
BenukaHa). MNuTaeTcs oH Tem Xe, 4To M AadHUN, — OBHOKIIETOYHBIMU MIAHKTOHHBIMWA OPTraHM3Ma-
mu. Linknon cnyxut npomMexyTouHbIM XO3SMHOM /1 HEKOTOPbIX NAPA3MTUYECKMX YePBEN.
K PasHoHorum otHocutcs Hebonblioe cyxonytHoe xuoTHoe — mokpuua. Ona oburtaer
B CbIPbIX MECTAX: NOA KAMHSIMK, B norpebax u nogeanax. XueyLuas B HO3eMHO-BO3YLLIHOM
cpene MOKpMUQ AbIUMT aTMOCHEPHBIM BO3AYXOM MPU MOMOLM BUAOU3MEHEHHBIX Xabp —
KOPMQOHOB, KOTOPLIE PACNONOXEHbl HA BpIoLLHbIX HOXKAX. [103TOMy OHG MOXET XMUTb TONLKO
BO BNAXKHOM CPeAe, a B CyXOM BO3AyXe MOKpULa rubHeT. B npecHbix Bopoemax obutaet Hebonb-
IO PAYOK, OTAANEHHO HANOMUHAIOLWMIA MOKPULYY, — BOASIHOM OC/MK.
PasHoHorue — 310 Hebonblune (BMNOTb 4O HECKONBKMX CAHTUMETPOB) PaYKM, NAasaLMe
Ha 60Ky, 3a 4TO MX Ha3biBaOT 6oKoNNasamu. Micnonb3ays pasHbie HOXKM, payku MOryT nna-
BOTb, XOAUTb MO [iHYy BOAOEMOB, MO BAAXHOMY rPyHTy 6eperos, a Takxe npbirars.
YcoHorne — nebonbwme pakoobpasHbie, BO B3POCIOM COCTOSIHUM BEAyLUME NPUKPenneH-
HbIi 06pas3 xu3Hu, Hanpumep mopckue xenyan. OHu xusyT B mope. Bce Teno ux nokpeiro
M3BECTKOBOW PAKOBMHKOW-AOMMKOM. Yalue BCEro pakoBMHKA MPUKPENNSETCS K KAMHSM,
naHumpsm kpabos, aHuwam kopabner, koxe kutos. Ceoto fobbIvy (MNAHKTOHHBIX OPraHKa-
MOB) YCOHOTWE PAKM NOBST NPU NOMOLLU ANMHHbIX MOABMXKHBIX MPYAHBIX HOXEK.
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Pakoo6Gpasnbie — NMEpBUYHOBOJAHBIE WICHMCTOHOTHE C KECTKMM M TPOU-
HbIM XMTHUHOBBIM MAHIIMPEM, TPOMUTAHHBIM YIJIEKMCIbIM KAIbIIMEM, YJICHMC-
THIMM KOHEYHOCTAMM, PACMOJOKEHHBIMU HA TPYAHOM M GPIONIHOM OTAEIaX.
PakooGpasnble AbIIAT MPU ITOMOIIH XKabp.
Tun Ynenucronorue, knacc Pakoobpasuble, HAPYKHBII CKEJIET, CMeNIaH-
ﬁ Hasi TIOJIOCTh TeJIA, TPy/b, TOJOBOTPY/Ab, OPIOMIKO, XUTHH, CJIOKHbIE I71a34,
HOTOYENIOCTH, TeMOIMM(}A, 3€JI€HbIE JKENE3bI.

~+ 1. Boiacaure, ncnonb3ysi pucyHok 86, kakue 0COGEHHOCTH BO BHEITHEM
(% CTPOEHMH UMEIOT WieHucToHorue. Hazosure uepTbl €X0OJACTBA UX C KOJIb-
~' 4YaTBIMM YEPBIMHU.
2. B ueMm 3aK1049a€TCA OTIMYME BHYTPEHHETO CTPOEHMSI PAKOOOPA3HBIX
OT NpeACTaBUTENeH APYrUX KIaccoB wienncronornx? Ioscuure na npu-
MEpE PEYHOro paka.
3. KakoBbl 0COGEHHOCTH CTPOEHMSI OPraHOB YyBCTB Y PEYHOrO paka?
4. Ha neckoJIbKuX MpuMepax M ¢ MOMOIIbIO PUCYHKOB MOKAKUTE MHOTO-
obpasue kinacca. OxapakrepusyiiTe cpe/ibl 06UTaHUs PAKOOOPa3HBIX.
5. Kakosa posib pakoo6pasHbIX B IpUpo/ie?

§25 | Knacc Naykoobpasneie (Arachnida)

[Ipeacrasurenn naykoo6pa3HbIX — 5TO BOCbMMHOTHME CYXONYTHBIE YWIEHUCTO-
HOTHE, y KOTOPBIX TEJIO Pa3/ie/IeHO Ha JiBa OT/E/a — FOJIOBOIPY/Ab U OPIOIIKO, CO-
€IMHEHHBbIE TOHKOM MEepPeTSHKKON WM CAUThie. Y MayKOOOPa3HBIX HET YCHKOB.
Ha rosoBorpyam pacnosiaraioTcsi NecTh nap KOHEYHOCTEN — JIBE MEPEIHNE NAPbI
(poToBbI€ OpraHbl), KOTOPBIE CIyXKaT /Ul 3aXBaTa ¥ M3MEJIbYCHUs ITUIIHM, U YETbl-
pe napel XoauibHbIX HOT. Ha 6piomke Hor HeT. Opranamu JAbIXaHUsl y HUX SIBJIsI-
10TCA Iezkue n mpaxeu. Inaza y maykoobpassbix npoctalie. [laykoo6pasubie — pas-
JeapHonoubie xxuBoTHbIE. Kitacce [Taykoo6pasubie Biuniouaet 6oaee 60 ThiC. BUIOB.
JlmHa Tena pasiMyHbIX npejacrasuTesneil aroro kaacca ot 0,1 mm 1o 17 cm. Onu
HIMPOKO PAaCIpOCTPAHEHbI 110 3¢MHOMY mapy. bojbmuHCTBO M3 HUX — Ha3eMHbIE
xuBoTHBIE. Cpean Kiemeil 1 MayKoB €CTh BTOPUYHOBO/IHBIE (DOPMBL.

buonoruio maykoo6pasHbIX MOXHO PacCMOTPETh Ha NpUMEpe NayKd-
Kpecmoeuka.

BHewHee ctpoenune u 0bpas xu3nm. Ilayka-kpecToBuka (Ha3BAaHHOTO TaK 3a
KPECTOOOPA3HBIN PUCYHOK HA CIIMHHOM CTOPOHE TEJIa) MOKHO OOHAPYKUTD B JIECY,
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Puc. 90. Buemnee crpoenue
nayka: 7 — HOTOIIyIAIBIIE;

2 —nora; 3 — mas;

4 — ronoBorpyan;

5 — Gpiomko

cajty, MapKe, Ha OKOHHBIX pamax JePEeBEHCKUX JIOMOB
1 jia4. OCHOBHYIO 9aCTh BPEMEHM TayK CHUT B I[EHT-
pe cBOEi JIOBYEI CeTH U3 KIEHKON HUTH — RAYMUHDBL.

Tesno mayka cCOCTOMT M3 JIBYX OTAEN0B: HEOOIBINON
BBITSIHYTO TOJIOBOTPYM 1 HoJIee KPYyIHOro mapoos-
passoro 6piomka (puc. 90). bpiomko otaeneHo ot ro-
JIOBOrpyaM y3kol nepetsbkkoi. Ha nepeanem konue
TOJIOBOTPY/IM CBEPXY €CTh YeThIPE Maphl I71a3, a CHU3Y
napa Kplo4kooOpa3HbIX TBEP/AbIX YETIOCTEN — Xeau-
yep. Vimu nayk XBaTaeT CBOIO KXepTBy. Buyrpn xenm-
uep umeercs kKaHal Ilo kamany s U3 SA0BUTBIX
XKeJies, pacroOKEHHbIX Y MX OCHOBAHUS, MTOCTYIAeT
B TEJIO XepTBbl. PsjiloMm ¢ xeaunepamm HaXoAATCs

KOPOTKHME, MOKPLITbIE YyBCTBUTEILHBIMU BOJOCKAMM OPraHbl OCA3aHUSA — HO20-
wynaiasua. qCTprC IMapbl XOAWJIBHBIX HOTI' PACIIOJIOKEHbDI 11O 6okam rojgoBoOrpy-
qn. Teno MOKPBITO JIETKHUM, NPOYHBIM M JOBOJBHO 3JACTHYHbLIM XUTHUHOBBLIM T10-
kposom. Kak m paku, nayku nepmojmyecky JUHAIOT, cOpachiBas XUTUHOBbBIN 110-
KpoB. B 310 Bpemsi oM pacryT.

Ha mikneM KoHIe Gpionika UMEIOTCS TPU Napbl RAYMuHHbLX 6Opo0asox,
BBIPa0ATHIBAIOMMX MayTHHY (puc. 91), —3TO BUOM3MEHEHHbIE GPIOIIHbIE HOKKH.

Puc. 91. JloBune ceTH pasaHIHbIX BUJIOB 1ayKoB (A) u cTpoenune (npH yBeImueHnn)

nayruaHoil uth (5)
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Buinensiowascs 13 nayTuHHeIX 6OPOAABOK XMAKOCTE MIHOBEHHO TBEPAEET HA BO3-

b% AyXe M NPeBpalaeTcs B NPOYHYIO NAYTUHHYIO HWUTb. PasnuyHble 4acTu nayTUHHBIX

60poAaBOK BLIAENSIOT NAYTUHY PA3HBIX TMNOB. [ayTUHHBIE HUTH PA3NMYAIOTCA NO

TONWMHE, NPOYHOCTH, KNEeHUKOCTU. PasnnuHele TMNLI NAyTUHBI NAyK WCMONb3yeT ans CTPOU-

TeNbCTBA NOBYEH CETU: B @8 OCHOBAHMM BoNee NPOYHbIE M HE NIUMKME HUTH, O KOHLEHTPUYe-

ckue HUTH — Bonee ToHkMe U nunkue. [ayku UCNONb3yIOT NAyTUHY ANS YKPEnneHWs CTeHOK
CBOWX yBeXuLL U ANsi U3rOTOBNEHUS KOKOHOB AN AWL.

MuwesapurensHas cuctema nayka COCTOMT M3 PTa, MIOTKH, TUIIEBOJAA, HKe-
ayaka, kumku (puc. 92). B cpeaneii KMmke JUIMHHbBIE CJIETIbIE BIPOCTbI yBEINYH-
BAIOT €€ 0OBEM M MOBEPXHOCTDL BcachiBaHms. HenepepapeHHbie 0CTATKH BBIBO-
JITCSL HAPYXKY Yepes aHaJlbHOe oTBepcTHe. ITayk-KpecTOBHK He MOXKET IMUTAThCS
TBepAoi numei. [ToiiMas 10614y, HanpUMEp Kakoe-HUGYb HACEKOMOE, € TOMO-
IBIO TAYTUHBI, OH YOMBAET €ro A/IOM M BIYCKAET B €r0 TEJIO IHUIEBAPUTEIbHbIE
cokn. ITog ux BaugHMEM COLEPKNMOE MOIMAHHOTO HACEKOMOTO Pa3KMKaeTCsl,
¥ 11ayK BbIcachiBaeT ero. OT KepTBbI OCTAETCs TOJBKO ITyCTasi XUTHHOBAst 060J104-
ka. Takoit cnoco6 numeBapeHmns: Ha3bIBACTCS 6HEKUUUECUHBIM.

AsixarensHas cucrema. Opraubl JibIXaHMs y ITAyKa — Jerkue u Tpaxen. Jlerkue,
WIN JIETOYHBIE MEIIKH, PACTIONIATAIOTCS CHUAY, B IIepeHeii yacT 6piomka. TH jer-
K€ PasBUJIMCH U3 KaOP JaIEKMX TPEJIKOB MayKOB, OGUTABIINX B BOJe. Y mayka-Kpe-
CTOBMKA /IBE NAPbI HEBETBANMXCH MPAXel — JUIMHHBIX TPYOOUEK, JOCTABISIONMX
KHCIOPOA K OpraHam u Tkaisam. Pacnionaraiorcs onu B 3aiHeit yacti Gpiomika.

KposeHnocHas cuctema y maykos HesamkHyras. Cepaie umMeer BUJ JUIMHHOMN
TPYOOUKH, PacroNOKEHHON HA CIIMHHOIT cTOpoHe Opiomka. OT cepAia OTXOAAT
KPOBEHOCHBIE COCY/IbL.

Y nayka, Kak M y pakoOoOpasHbIX,
MOJIOCTH T€JIa UMEET CMEMAHHYIO TTPH-
POy — B XOJI€ Pa3BUTHUS OHA BO3HHMKA-
€T IPU COEIMHEHNM TIEPBUYHOMN U BTO-
pu4HOIT nojocrei Tena. B Tene nupky-
smpyeTt remoanmMda.

BeigenurensHas cucrema npejcras-
JIEHA JIBYMs] JUIMHHBIMU TPyOOUKaMM —
MaANIbNUZUCEHIMU COCYOaAMU.

Puc. 92. Buyrpennee crpoenue nayka-
OJHMM KOHIIOM MaJIbITUTUEBBI CO- KpectoBuKa: 1 — sijoBUTas Kenesa; 2 — por

CyAbl CJENO 3aKAaHYMBAIOTCSI B TeJe W numesoj; 3 —xeayrox; 4 — cepaue;
5 ~ o o M - 2
ﬂa}’Ka, leYrHM OTKpblBalOTCﬂ B Sa,ZIHMI'/l 2 JIEFrOYHbLIM MEINOK; 6 TnoJioBas xeJjieaa;

7 — tpaxeu; 8 — nmayTHMHHAs JKee3a;
OTAE KMIIECYHHMKA. ‘~Iepe3 CTEHKH MaJIb- 9 — kumka: 70 — MATLITUTHEBDBI coCyapI;

IMUTUEBBIX COCYZIOB BBIXOJSAT BpPEJAHbIC 17 — BBIPOCTBI KHIIEYHHKA
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~ IHPOAYKTHI JKU3HEAEATEIbHOCTH, KOTOPbIE
S~ [IOTOM BBIBOJATCS Hapyxky. B kumeunuke
IPOMCXOAUT BcachiBanue BoJibl. Takum o6pa-
30M TAYKN 3KOHOMST BOJY, NO3TOMY MOTYT
1 JKHUTH B CYXMX MeCTax.
HepsHas cuctema nayka coOCTOUT U3 FOJIO-
BOTPY/IHOTO HEPBHOTO y3J1a M OTXOJAIMMUX OT
Puc. 93. Camka nayka ¢ KOKOHOM (A) BENOMEOPOMCHCHIINIE HOPHOD:
u paccenenne nayukos (B5) PazmHoxenue. OrmiosoTBopeHme y may-
KOB BHyTpeHHee. Camell nepeHocuT crepma-
TO30U/IbI B TIOJIOBOE OTBEPCTHE CAMKH ITPU TMIOMOIIHM OCOOBIX BBIPOCTOB, PaCoio-
JKEHHBIX Ha nepeaHnx Horax. CaMka 4epes HEKOTOPOE BpeMsi IOCJIe€ OTUIOA0TBO-
peHUst OTKJIA/IbIBAET sIiiIIa, OIUIETAET UX MayTHHOI 1 (popmupyeT KOKoH (puc. 93).
W3 su1 pa3BUBAIOTCS MaJeHbkue naydyku. OCEeHbIO OHM BBITYCKAIOT [ayTHH-
K1, M HA HUX, KaK Ha MapanioTax, pa3HOCATCA BETPOM Ha GOJIbIINE PACCTOSHUS —
NPOMCXOJHUT pacceIeHne MayKoB.

otHocsiTcs ewe okono 20 Teic. Bupos (puc. 94). 3HauuTensHoe YKUCNO NayKoB CTPOST

U3 NayTUHbI NoBYMe ceTh. Y pasHbix NAyKOB NAyTMHLI pasnuuaiotcs no ¢popme. Tak,
y AOMOBOro nayka, obUTaloWEero B XWbe YeNOBEKA, NNOBYAS CETb HAMOMUHAET BOPOHKY,
y SAOBWTOrO, CMEpPTENbHO OMACHOTO ANS YENOBEKA KApAaKypTda NOBYAS CeTb HANOMMHAET
penkuit wanaw. Cpean Naykos BCTPEUAIOTCS U TAKUE, KOTOPLIE HE CTPOAT NOBYMX CETeM.
Hanpumep, nayku-6okoxoasl cHpsT B 3acape HA LUBETKAX U NOMKMAQIOT NPUNETAIOWMX TyAa
MENKMX HOCEKOMbIX. DTWU Nayku oBbIMHO APKO oKpaleHsbl. [Tayku-cKakyHYMKM CnoCobHBI
NpbIraTe 1 TakMM 06pa3om NoBUTL Hacekombix. [layku-sonku GpoasT noscioay, pasbickMBas
pobbiuy. A HEKOTOpbIe NAyKW CUMAAT B HOPKAX B 30CAAE M HANAAQIOT HA NPONON3AIOWMX MO-
6n13ocTu Hacekombix. K HUM NpUHOANEXMT KpYnHbIA Nayk, obutaiowmi Ha lore Poccum, —
TapaHTyn. YkyCsl 3TOro Nayka Ans 4enoseka 6onesHeHHbl, HO He CMepTenbHbI.
K CeHokocuam oTHOCSTCS OuveHb AnuHHOHOrMe naykoobpasubie (okono 3500 supos)
(puc. 95, 2). lonoeorpyas y HUx HeueTko oTaeneHa ot bpiolka, xenuuepsl cnabeie (nosto-
My CEHOKOCLbI NUTaIOTCS Menkoi fobbiveit), rasa pacnonaraiotcs B suae «bawenku» caep-
xy ronosorpyan. CeHokocupl cnocobHbl K CAMOKANEYeHMIO: KOTAd XMUWHMK XBaTaeT
CEeHOKOCLa 3a HOTYy, OH OTBPACLIBAET 3Ty KOHEYHOCTb, a cam yberaer. [Mpuyem otopeaHHas
HOra npogonxaet crubaTbes U pasrubaTbcs — «KOCUTLY.
CKOpPNMOHBI XOPOLIO NPEACTABNEHBI B CYyBTPONUKAX U MyCThIHAX HEGONBLIMMU XUBOTHLIMMU
anunon 4-6 cm (puc. 95, 3). B tponukax obuTaioT KpynHele CKOPMNUOHLI ANMHON Tena
no 15 cm. Teno ckopnMoHa, Kak M y Nayka, COCTOMT M3 ronosorpyau u Bpiowka. bpiowko
MMeeT HENOABHXHYIO 1 LUMPOKYIO NEPEAHIOI0 YaCTb U Y3KYIO, [UTMHHYIO NOABUXHYIO 3AAHIOI0.
Ha koHue Bpiolwka umeeTcs B3pyTHe (TaM pacnonoxXeHa sAOBMUTAs Xenesd) C OCTPbIM KpIoY-

m Muoroobpasue naykoobpasueix. Kpome nayka-kpectoeuka k otpsgy Maykm
R
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Puc. 94. PasnooGpasubie nayku: 7 — nayk-kpectosuk; 2 — KapakypT; 3 — nayk-Bosk; 4 — mayk-kpao;
5 — TapanTyn

kom. Mm ckopnuon ybusaet csoio gobbidy M 3awmuiaercs ot sparos. [ns yenoseka ykon
KPYNHOrO CKOPMMOHA SAOBMUTBIM XANOM OYeHb HONE3HEHHbIA, MOXET NPUBECTU K CMEPTH.
Xenuuepsl U HOroLWYNAnbLA y CKOPNMOHOB MMetoT hopmy knewHen. OAHAKO KnewHU-xenu-
Lepbl ManeHbKMe, a KIELWHU-HOTOWYMNanbLa O4YeHb BOoMbLIME U HOMOMMHAIOT KNeWHU PaKos
u kpabos. Becero HacunTeiBatoT okono 750 Buaos ckopnuoHos.

Knewwm. Kreweit nacuursiBaior 6osee 20 Toic. BugoB. JmmHa ux Tesa 0ObIYHO
He npesbimaeT 1 MM, odeHb peako 10 5 mm (puc. 95, 7 1 96).

B ommmame ot pyrux naykooOpasHbIX y KJIEHIEH TEJIO He Pa3/IeIeHO Ha TOJI0BO-
IpyAb 1 OPIOMIKO. Y KJIemeii, KOTOPbIE MUTAIOTCS TBEPAOH NMUIIEH (MUKPOCKOIHYe-
CKUMH rpUbaMH, BOJOPOCJISMM U T. 1), YETIOCTH IPBIYIIETO THIIA, 4 Y U TAIOIMXCS
JKUAKOM NUIIEi OHM 06Pa3yIoT KOJIOIE-COCYIMIT X060TOK. OGUTAIOT KJIEImHU B [104-
BE, CPEN ONABIIMX JIMCTHEB, HA PACTEHUSIX, B BOJIE M JIaXke B JloMax yesnoBeka. [Tu-
TAIOTCSI OHM THUIONIMMH PACTUTEILHBIMM OCTATKAMM, MEJIKUMU IPUGAMHU, BOAOPOC-
JISIMH, GECIIO3BOHOYHBIMH, COCYT COKM PACTE€HMH, B JKWIbIX IMOMEIEHUSIX JoJien

Puc. 95. Pazmnmunnie mpeacTasaTesan naykoodpasuerx: 7 — rent; 2 — ceHokocery; 3 — CKOPIHOH;
4 — dananra
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MHMKPOCKONUYECKHE KICIMKN MUTAIOTCA CyXMMHU Opra-
HUYECKMMH OCTATKAMH, COAEPKAIMMUCH B IHLTH.

HekoTopbie Kjie€my HAHOCAT CyHECTBEHHbBIH
Bpe/ yesnoBexy. Tak, naymunnvie Kieuju noBpexna-
I0T pas3jnvHble KyIbTypHBIE pacteHus. Ambapuvie
KAewju TOPTAT XpaHsANeecs B 3€PHOXpPaHWIAIAX
3epHO. BpeasT uenoseky napasumuueckue Kieuju.
Hanpumep, vecomounvie 3y0nu NIPOHUKAIOT B KOXY
Pac. 96. Mxcononuti xrem —  C/1OBEKa M HUBOTHEIX, NIPOIPLISAIOT TaM XOJHL, BhI
HEPEHOCTHK KIEMEBOro 3piBasi 3abosnesanne — decotky. Mxcodoevie Kieuju
suuedamTa (puc. 96), oburaronme B Jiecax, HanpuMep cobauuil

KleW, MAesCHblil KAeu, OJKapayIMBalOT KPYITHbIX

JKMBOTHBIX (4allle BCero MJIEKOIMUTAIONMX ), CH/id Ha TPaBMHKAX, BETOYKAX Jiepe-
BbEB U KYCTAPHUKOB. OHM LEIUISIOTCS KOHEYHOCTAMM 34 MIEPCTh NMPOXOJSIIETrO
MHMO JKHBOTHOTO U, IIPOKOJIOB €ro KOXKy X060TKOM, cocyT KpoBb. [Ipn aTom resno
HACOCABIIETOCS KJIEIa YBEJIMYMBAETCS B HECKOJIBLKO pa3 — JI0 pasMepa KpyImHOit
ropommHel. MKCO10BBIE K€M MOTYT HanajaTh U Ha mojei. /Lia yenoseka aTn
JKMBOTHBIE OITACHBI TEM, YTO MEPEHOCAT TSKETYIO BUPYCHYIO HONE3Hb — MAeHC-
Hbli SHUedanum.

3nayenune naykoobpasneix. [TaykooGpasHbie UrpaioT GOJIBIIYIO POIb B IIPH-
poze. I3BeCTHBI Cpe/in HUX M PACTUTENbHOS/IHBIE, M XUITHUKH, KOTOPBIE N0€e/a-
0T JPYrUX JKUBOTHBIX. ITaykooOGpasHbIMK, B CBOIO OYEpPE/b, TUTAIOTCH MHOTHE
JKMBOTHBIE: XUIHbIE HACEKOMBIE, IITHIBI, 3Bepu. [TouBeHHble KIemm yyacTByioT
B ouBooOpasoBanun. HekoTopsie xiemm sBsioOTCs NEPEHOCUUKAMM TIKEIbIX
3a60J1eBaHUI JKMBOTHBIX M Y€JOBEKA.

[Taykoo6GpasHble — NEPBbIE HA3EMHbBIE YWIEHHCTOHOTHME, OCBOMBIINE IIOYTH BCE

. ycaoBus oburanus. Tesio MX COCTOMT M3 roJoBOrpyau 1 6pomka. OHM XOpouo
NPUCIOCOOIEHBI K KM3HU B HA3€MHO-BO3JYIIHON CpeJie: MMEIOT IUIOTHBIE
XUTHHOBBIE ITOKPOBbI, 00IQ/IAI0T JIEFTOYHBIM U TPaXeHHBIM JIbIXaHMEM; S9KOHO-
MSIT BOJY, UTPAIOT BAXKHYIO POJib B GMOIEHO3aX, UMEIOT BAXKHOE 3HAYEHME JUIsI
4YeJIOBEKA.

Knacc ITaykoo6pasHbie, mayTMHa, XE€JUIEPbI, HOrOIIyIIaIblia, MayTUHHbIE
GOpOJABKH, TPAXEH, MAIBLITMTHEBDI COCY/IbI, MKCO/IOBbIE KJIEUIH, TAeKHBIN
sHLedanInT.

1. HazoBuTe npu3sHaKyM BHENIHETO CTPOEHUSA MAyKOOOPA3HLIX, OTIMYa-
IOIHE UX OT JPYTUX MPEeACTAaBUTENEIH WIEHNCTOHOTHX.
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2. Ha npumMepe nayka-KpecTOBMKA PACCKAKHTE O CHOCOOAX A0ObIBAHMS
1 nepesapuBanus numu. Kak cBa3aHpl 3TH 1IpOIECchl ¢ BHYTPeHHEH opra-
HU3AIMEN JKUBOTHOTO?

3. JlaiiTe XapaKTepUCTUKY CTPOECHUS U JAEATEIBHOCTH OCHOBHBIX CHCTEM
OPraHoB, MOATBEPKIAIOMHUX DoJee CIOKHYIO OPraHU3aIMIo MayKooopas-
HBIX 110 CPABHEHHUIO C KOJBYATBIMHM YECPBSIMHU.

4. Kakoe 3HaueHME UMEIOT NayKOOOpa3Hbie (Mayku, KAy, CKOPIHOHbI )
B [IPUPO/IE M JKU3HU YeJOBEKa?

§26 | KnaccHacexomwe (Insecta)

o C RSN s

Teno HaceKOMBIX COCTOMT M3 TPEX OTAENOB — TOJOBBI, TPYAU U OpIOmKa.
Ha rosose HaxoauTcs mapa CJI0KHBIX I71a3 M OJ{HA TTapa YCUKOB, HA TPYAN — Mpu
napwvt vor u (y 60JIBIMMHCTBA) KPbLAbs; Ha GPIOMKE HOT HEeT. XUTHHOBbIE TOKPO-
Bbl XOPOIIO 3AMUIAIOT TEJIO HACEKOMBIX OT BOJBI. /IbIIaT HACEKOMBIE C TTOMO-
mpio Tpaxei. KpoBeHocHas cucrema HE3aMKHyTas, HEPBHAsi CUCTEMA COCTOUT M3
OKOJIOIJIOTOYHOTO KOJIbIAa ¥ OpIomHOi HepBHOIT nenoukn. Hacekombie — camas
MHOTOUYMC/JI€HHAs U Pa3HoOoOpasHasi Ipynia XUBOTHBIX, HACUUTBIBAIOLIAS] OKOJIO
1 mun BuoB. OHM OCBOWIM BCE CPe/ibl OOMTAHMS U BCTPEYAIOTCS MOBCEMECTHO
(32 MCKIIOYEHMEM MOPEIT 1 OKEAHOB).

OcobGeHHOCTN BHENIHErO, BHYTPEHHETO CTPOCHUSI U JKU3HEACATENIbHOCTH
MOKHO PacCMOTPETb HA IPUMEPE YePHOZ0 MapaKana.

O6pas xm3nm n sHewHee cTpoenme. YepHbiil Tapakan (UMHA Teaa 40 4 cm)
obMTaeT B KWIMINAX YeJOBEKA. 3/1€Ch OH MOCEISETCS B TEIUIBIX U TEMHbBIX MECTAX.
AKTMBEH HOUBIO: B TEMHOTE OTHPABJIAECTCS HA MIOUCKA KOpMa. Bo MHOTHMX MecTax
YE€PHbIN TAPAKAH BLITECHEH HOJIEE MEJIKUM PbIHCUM MAPAKAHOM, VIV NPYCAKOM.

[Lnockoe Teno TapakaHa NOKPBITO TBEP/ABIM XUTHHOBBIM MTOKPOBOM — HapPyX-
HbIM cKesieToM. [loBepXHOCTHBIE CIOM 3TOTO ITOKPOBA COCTOAT M3 OCOOBIX Ger-
KOB M BOCKOIOJOOHBIX BENIECTB, YBEJIMYMBAIOIMIMX MEXaHWYECKYIO MPOYHOCTH
Y HE MPOITYCKAIOIINX BOJY.

Teno Tapakana pasaensioT Ha roJioBy, rpyab U 6piomko. Ha rpyan (nmetomeit
TPH CEFMEHTA) PACoNaraloTcs Tpu napel Hor (puc. 97, A). Horn cayxat TOIbKO
Ui XOABLOBI M /Ui Gera, Mo3TOMy HOI'M TaKOTO THIIA HA3bIBAIOT OeraTeIbHBIMH.

Y 60nblWMHCTBA HACEKOMbIX HOMM Toxe GeratensHsie. OQHAKO y HEKOTOPbIX MOXET
&s& 6biTb M ipyroe cTpoenue Hor (puc. 97, b). Y kysHeuunka, capanum, 6noxu nocneaHss

Napa HOT OYeHb ANMHHAS M MOLWHAS. 3TO npbiraTenbHbie HOrU. Y XyKa-maasyHua
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Puc. 97. Crpoenne HaceKOMbIX: A — BHEIIHEE CTPOEHHE TEJIa YEPHOTo Tapakana: 1 — ycuk;
2 — nora; 3 — kpbuIo; B — KOHEYHOCTH PA3TMYHBIX HACEKOMBIX: 7 — TapakaHa; 2 — MEBEAKY;
3 — 6oromona; 4 — Ky3HeUHKa; 5 — KyKa-TulaByHIa

4 5

M BOAHOTO KNONQA MMGALILA 3GAHSS NAPA HOT NOKPHLITA [AIMHHBIMM BONIOCKAMM, 0Bpasylowmmu
LUMPOKYIO NOBEPXHOCTb — CBOEOBPa3HOe Becno. ITo nnasatensHbie Horu. Y Measeaku nepea-
HSIS NOPQ HOT MOLLHAS, NAOCKAs M KOPOTKAs. ITo KonatenbHule Horu. [epeatue Horu 6oromo-
11 BOOPYXEHbI LUMNAMM, KOTOPbIE MOMOTAIOT 3TOMY XULLHMKY YAEPXMBATL AODLIYY.

Ha Byx nocjieJHUX WIEHNKAX TPy/IM TApaKaHa UMEETC /[BE MaPbl KPbLIIbes.
Y caMK¥ KpbUIbsi yKOPOUYEHBI, TO3TOMY OHA JIETaTh HE MOXKeT. Bpiomko Tapakana
pasziesieHo Ha 10 uIeHNKOB U MPUKPETUIAETCS K IPyAX 6€3 MEPETIKKM, XOTs Y He-
KOTOPBIX HACEKOMBIX, HAIIPUMED Y MYPABHEE, UMEETCS y3Kasi NePETSIKKA.

Ha rosioBe pacrioyioyxeHbl CJI0XKHbIE 17133, /IBA JUIMHHBIX YCHKA U POTOBbIE Opra-
uel. [Tocse e coCTOSIT U3 BEPXHEH M HIDKHEH ryh, BEpXHEH M HIKHEHN yesrio-
cTeil, KOTOpBIE (32 MCKIIOYEHUEM BEPXHEH ryObl) ABJISIOTCS BUJIOU3MEHEHHBIMU
KOHEYHOCTSIMH. Y TapakaHa POTOBBIE OPraHbl IPUMUTHBHbBIE — TaK Ha3bIBAEMOTO
IpBI3ymiero THma. ¥ JpyruX HaCEKOMBIX OHM YCOBEPIIEHCTBOBAHbI — TPBI3yIIe-
JIVDKYIIETO THIIA Y TTHYEJIb, KOJIOIME-COCYIIEro — y KoMapa, (puIbTpylomero — y MyxXu,
cocymiero —y 6a6oukm (puc. 98).

Puc. 98. PoToBble Opraubl pa3/iMIHbIX HACEKOMBIX: 1 — Tapakana; 2 — muessr; 3 — 6abouky;
4 — myxu; 5 — komapa
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JNla6oparopHas pabora N2 5

Tema. Buemuee crpoeHne HaCEKOMOTO.

Uens. M3yuuTsb BHENTHEE CTPOEHNE HACEKOMBIX HA IPUMEPE YEPHOTO Tapa-
KaHa MJIM KPYITHOTO JKyKa.

O6opyaosakue: Jiynia, BAHHOYKA, [IPEJMETHOE CTEKJIO, MUHIIET, TUHeiKa,
YEPHbIE TAPAKAHBI (MJIM KPYITHBIC JKYKH).

Xop paborsi

1. Onpenennre JUMHY, OKpacKy Tela HACEKOMOTO.

2. Haiinure oT/1€1B1 TENIA: TOJIOBY, TPY/b, OPIOIIKO.

3. PaccmoTpuTe ronosy TapakaHa (jKyka), HalUTe yCHKH, IIa3a U POTO-
Bble opranbl. Hazosure nx dynkumn.

4. YcraHoBuTE, K KAKOMY OT/IEJTY T€JIa TPUKPETUISIOTCS HOTH, OTIPEAEINTE
MX 9HCIIO.

5. Hailgure nBe mapbl KpbUIbeB: nepeaHion u 3aami010. Hazosure otaen
TeJa, K KOTopoMmy oHu npukperuisiorcsi. Kakoe crpoenue oun umeor?

6. Paccmorpure 6promko, HalAUTE € IOMOMIBIO JIyIIbl JAbIXAJIbLIA.

7. Cnenaiite B TETPaZy COOTBETCTBYIOMIME 3AMTUCH.

8. [lepeuncaure xapakTepHBIE YE€PThl CTPOEHMS HACEKOMOTO KaK Ipej-
CTAaBUTENS] WIEHUCTOHOTUX.

MuuwesapurensHas cuctema (puc. 99) COCTOUT U3 POTOBOTO OTBEPCTHS, PO-
TOBOM 10JIOCTH (CIOJIa BIIAJIAIOT POTOKM CJIOHHBIX JKeJie3), IOTKH, MHIEeBO/a,
3004, JKeBaTeIbHOTO XKeayAKa (3/1eCh MUIIA ePEMaIbIBACTCS XMTHHOBBIMHU 3y611a-
MHM), CpeHel KMIITKH (31eCh IPOUCXOANUT IEPEBAPUBAHUE U BCAChIBAHME TTUIIH ),
3a/{Hel KMUIIKU M aHAIbHOIO oTBepcTus. Mexay KETYIKOM M CpeJHel KMIIKOH
JIeKaT 0COObIE, CJIENbIE BbIPOCTBI, B KOTOPBIX IIPOMCXOAUT BCACHIBAHUE ITHIIN.
Tapaxanpl Bces/IHBI M B IOMaxX Y€I0BEKA MOEJAIOT CaMble Pa3HOOOPA3HbIE MUILE-
BBI€ MPOJAYKTBI, OCTATKM U OTXO/Ibl €/1bl, KOXKAHbIE M3/IEJIHsl, MEPEIIEThl KHHT,
KOMHATHBIE PACTEHMSI.

AsixatensHas cucTeMa npecTaBIeHa MPAXesMU — TOHKUMH TPyGOYKaMMU.
OHn HaYMHAIOTCS MATEHBKMMH OTBEPCTHSIMHU — ObIXATAbUAMU, PACIIONOKEH-
HBIMU 110 HoKaMm Gpiomka. Tpaxeu B Tesie HACEKOMOTO CHJIbHO BETBSITCS M JOCTa-
BJISIIOT KMCIOPOJ BO3/lyXa HENOCPEJACTBEHHO KO BCEM BHYTPEHHUM OpPraHaM M TKa-
usam. [1o Tpaxesm Hapyxy yransercs: yriekucabiii ra3. Tapakanbl epuognYecKu
COKpAm@AioT GPIOIKO M BEHTUIMPYIOT TPAXEH.

KposeHocHas cuctemMa He3aMKHYyTasL.

[TonocTs Tena, kKak y pakooOGpasHBIX M MayKOOOPA3HBIX, 0OPa3yeTcst 3a cYeT
CIMSIHUS IEPBUYHON U BTOPUYHOM MOJOCTENH M HA3bIBAETCSI CMELIAHHOIM.
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Iemonmmga Teyer He TOMBKO 110 COo-
Cy/laM, HO U B TOJIOCTSAX TeJia, OMbIBas
pasiuyHbIe OpraHbl W IEpejaaBasi UM
nmuTaTeJIbHbIE€ BeEIecTBa, HACbhIIAsaACh
IIpHU 3TOM HPOAYKTAMH JKHU3HEeAeATEIb
Hoctu. [emommga He yuacTByeT B ra3o-
oOMeHe — IepeHoce KMCJIopo/a 1 yrie-
KHMCJIOTO Ta3a, Tak Kak 3Ty (PyHKIMIO
BBINOJIHAIOT Tpaxen. Ha cnunHOi#T cTO-
poHe TapaKaHa PAacCIionoxXeHno cep;me,
KOTOPOE BBIIVISI/IAT KAK JUIMHHASL MyCKY-
JucTas Tpyoka ¢ OTBEpPCTHsIMH 110 6o-
kam. lemormmdpa nonazaer B cepaue
HEpPE3 9TU OTBCPCTI/lﬂ M TE€YEeT 110 Hemy
Puc. 99. Buyrpennee crpoeHue 4epHoro OT 3a/IHETO K IEPEHEMY KOHILY.
TapaKaa: 1 — numesoyx; 2 — KeayjIoK; BbiaenuTenbHas CUCTEMA, KAk 1 y may-
} — cJaenbnie OTPOCTKM KHIIKH;

4 — MaTBIIUTHUEBBI COCY/IbI; 5 — IMYHHK; KOO6paBHle, HpeACTaBICHA MAIbNU-
6 — HEPBHBIE Y3JIbI; 7 — croHHas Kesieaa CUEBDIMU cocyi)a.uu — HOy4YKamu cije-
10 3aMKHYTBIX CO CTOPOHBI IOJOCTH
Tesa TPpyOOYEK, KOTOPbIE OTKPBIBAIOTCSA B KumedHUK. [TpoaykTe obMeHa OT-
(pMABTPOBBIBAIOTCS CTEHKAMH MAJIBITMTHMEBBIX COCY/IOB U3 MOJOCTH TEJA.

HepsHas cucrema npejcTaBaeHa KPYIMHbIM HAAIOTOYHBIM HEPBHBIM Y3JI0M
(ero yacTo Ha3BIBAIOT T'OJIOBHBIM MO3TOM), TOAIVIOTOYHBIM Y3JIOM M 6ploumoﬁ
HEPBHOI 11en0uKoil. OT roJIOBHOTO raHIIMA OTXO/SAT HEPBBI K IVIa3aM U JIPYTUM
opraHam 4yBCTB.

Opraxbl yyscTe Xopomo pa3suTbl. OpraHaMu 3peHus TapakaHy CIyXkatT JBa
KPYITHBIX CJIOZKHBIX q')aCCTO'-leIX miasa v Tpﬂ INPOCThIX mia3ka. Ha ycm(ax pacno—
JIOKEHbI Opl"aHbl OCA3aHUSA Y1 OOOHSTHMS. 3}ICCB JK€ HAXO AT Cs TCpMO‘IYBCTBHTCJIb’
HbIE OpI‘aHbl, YVIaBJINBAKOIHE HN3MEHEHHE TeMnepaTypbl. Opl"aHb! BKYCZ! HaxXo AaTcs
Ha pOTOBbIX opraHax.

PasmHoxeHue. TapaKaHm, KaKk " zlpyrue HaCE€KOMBIE, paS}l,eJleOHOJIbIC. IMTo-
JIOBAsi CUCTEMA CAMOK COCTOMUT M3 SAMYHUKOB (3}16Cb l'IpOﬂCXOlIPIT o6pasonal-me
SIIEKIeTOK) U SIHIEBOJIOB. Y caMIia MMEIOTCS /[BA CEMEHHUKA, /[BA CEMAITPOBO/IA
M HEMAPHBINA ceMsAn3BepraTeabHblil kKanal. OmiogoTsopenne BHyTpennee. fiina
3aIaKOBAHbI B 0COOBIE Karcyibl (nakeTsbr). CaMKH 4epHBIX TApAKAHOB OTKJIA/IbIBA-
10T KaIICyJIbl B paSJIH‘IHbIX YKPOMHDBIX MecTax, a CaMKH pbl)KHX TapaKaHOB HOCAT
KarcyJibl Ha KOHIIE cBoero Ooponika 10 40 cyTok — [0 BpeMEHH, KOT/la U3 AUl
MOABATCA MAJIEHbKHUE TapaKaHbI.
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Tesno HacekOMBIX pa3jieeHo Ha rOIOBY, TPY/Ab M GPIONIKO, Y HUX MMEIOTCs! 11apa
YCHMKOB, TPH Mapbl HOT ¥ O/IHA WK /IBE Napbl KPbLUILEB; KPOBEHOCHAS CHCTEMA
HesaMkHyTas. Hacekomble — camble BBICOKOOPraHM30BAHHBIE M MHOTOYMC-
JICHHBIE WICHUCTOHOIME; Y HUX HanboJiee COBEPIICHHbIE HEPBHAs CHCTEMa
U OpraHbl 4yBCTB.

%? Knacc Hacexomblie, KpbLibsi, AbIXaIbla.

1. Ucnonsys pucynok 97 (c. 126), pacckakure 06 0COGEHHOCTSX BHEII-
HETO CTPOEHUS HACEKOMBIX.

2. HazoBuTe HACEKOMBIX, MMEIONMX POTOBOI ANIIAPAT: COCYILMIA, IPbI3yIiie-
JIVDKYIIMIA, Kosome-cocymuii. Kak aTo ¢BSI3aHO ¢ XapakTepoM MUTaHus?
3. B ueM CXOJCTBO M pa3Mumsi B CTPOCHUH CUCTEM BHYTPEHHUX OPraHOB
y HACEKOMBIX M NaykooOpasubix? ITosicauTe Ha npuMepe cUCTEM: JbIXa-
TEJIbHOM, MUIEBAPUTENLHO, KPOBEHOCHOI, HEPBHOM M OPraHOB YyBCTB.
4. Onnmure 0COGEHHOCTY MOBEIEHNSI HACEKOMBIX ITPU PEAKLIMSX HA pa3-
JPaXEHUE CBETOM ¥ XMMHUYECKMMHU BEIECTBAMH.

§ 27 | Tunbl pazeuTna U MHOroobpasmne HACEKOMbIX

Hacekomsie ¢ HenonHbim npespawieHmnem

Y TapakaHa, KaKk U y IpeJCTaBUTENeil HEKOTOPBIX JPYIHX IPYIIT HACEKOMBIX
(nodenxu, cmpexosvt, 6020MONbL, BECHAHKU, NPAMOKDBLIbLE, YXOBEPMKU, GULL,
PABHOKPBLIBLE), PA3BUTUE TIPOUCXOANT € HENOJIHBIM NPEBPAULeHUEM. ITO O3
HAYAET, YTO M3 AMI| NOABAAIOTCA JUYMHKA — MAJICHbKHME HACEKOMbIe, BHEIIHE
OY€Hb IIOXO0KME HAa poauTeaei. OHM OTIMYAIOTCA OT B3POCJIBIX HACEKOMbIX MEHb-
meil BeJIMYUHOM, OTCYTCTBMEM KPbUILEB M HEPA3BHUTOCTBIO ITOJOBOI CHUCTEMBI.
JIMYMHKM HECKONBKO pa3 JIMHAIOT, PAcTyT € KaKAOil JIMHBKOI M Bce Gosblne
1 GOJIbIIE CTAHOBATCSH MOXOKMMM Ha B3POCIbIX HaceKOMbIX. CO BpeMeHeM OHM
CTAHOBSATCSI MOJIOBO3PEJIBIMM, M Y HUX MOJHOCTBIO (hopmupyioTcs Kpblibsi. [Tocie
3TOr0 HaCEKOMbIE OOJIbINE HE PACTYT.

Takum 06pa3zoM, HACEKOMOE C HETIOIHBIM NPEBPAIIEHUEM ITPOXOJUT B CBOEM
Pa3BUTHH TPH CTAAMU: AUUO — JUHUHKA — 63pocaoe Hacekomoe (puc. 100).

Crpekosbl. ITO XOPOMO M3BECTHBIE HACEKOMBIE € JUIMHHBIM CTPOMHBIM Te-
JIOM ¥ JIByMsi [IapaMM CWJIbHBIX NMPO3pavyHbiX KpbuibeB (puc. 101, 7). Crpekossi
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(0cOGEHHO KPYIHbBIE) OTIMYAIOTCS OU€Hb OBICTPBIM ¥ MAHEBPEHHBIM IMOJIETOM.
OHM — XMIHUKY, JIOBSIIHE HACEKOMBIX (MyX, KOMAapOB, MEJIKUX 6abouek) Ha JIeTy.
Y cTpeko3 6obime CI0XKHBIE 1a3a, obecrieunBalone mMoYTH KPyrooi o63op,
M JUIMHHBIE HOTH, YCAKEHHBIE KECTKMMM BOJIOCKaMu. JIMUMHKN CTPEKO3 MaJIONo-
JIBMDKHBI, )KMBYT B IIPyJax, 03€pax, KAHaBaX C BOJIO, MEUIEHHO TEKYIIMX PeKax.
OHM TOXKe XMIHUKN U XBATAIOT MPOTUIBIBAIOIIMX MUMO PAYKOB, IMYMHOK JIPYTHX
HACEKOMBIX, FOJIOBACTUKOB M MAJIBKOB PbIO IPH MOMOIIU CIIOCOOHOI BbIOPACHI-
BATBCsl BIIEPE/] HIJKHEH ryObl, KOTOPAsi HA3bIBAETCH MACKOU.

Mpsmoxpeinsie. K 31oit rpynme otHocsTes capanua, kysneuuxu (puc. 101, 3),
ceepuku v MedseoKku. Y HuX JiBe apbl KpbuibeB (nepeanune 6oee mIoTHbIE, YeM
3a/HU€), y MHOTHX 33/IHME KOHEYHOCTH NPbIraTeIbHbIE€, POTOBOM aNapaT rpbisy-
mwmit. MHOrME M3 NPSIMOKPBUIBIX MPBITAiOT B BBICOTY 710 80 €M, a ecu OHM 1pu
3TOM MOMOTAIOT cebe KPbUIbsIMU, TO PACCTOSHUE, TIPEOJI0JIEBAEMOE NMHU 32 OJIMH
npbikok, gocturaer 10 M. HekoTopsie Bubl capanumn xopomo jetaior. Capanya
[IUTAETCS PACTEHUSMH, CPEM Ky3HEYMKOB €CTh KaK PACTUTEIbHOSHBIC BU/IbI,
TaK ¥ XUIHUKYN, CBEPYKU — BCESIHbIE.

PasHokpsinsie. K paBHOKpbUIBIM npuHaiexar yukaost (puc. 101, 6) n mau.
PoTOBOI1 anmapar y HUX KOJIONE-COCYIETo TUIIA, 4 KPbUIbsi OGIYHO CKJIA/IbIBAIOT-
cs1 kpbiteit («1oMukom» ). [TUTalOTCs paBHOKPBLIbIE COKOM pacTeHuil. Hnkaabr —
Kpynubie (JUIMHOI 10 7 €M) AHEBHBIE HACEKOMbBIE U M3BECTHBI TEM, YTO CHIOCOOHDI
M3/1aBaTh OYEHb FPOMKHE 3BYKH ITPU MOMOIIHM OCOOLIX OPTraHOB, PACTIOIOKEHHDBIX
cHu3y y ocHoBanumsi 6piomka. Tim — menkne nHacekombie ammnoii 0,5-6 mm. Cpezn
HHMX €CTh KaK KpbUIaThi€, Tak U Geckpbuible (hopmbl. MHOTHE BPEAST KyabTyp-
HBIM PACTEHUSIM.

Puc. 100. Cxema pa3sBUTHSI HACEKOMOTO C HEMOJIHBIM NpeBpamenuem: 7 — kyObimka ¢ sifamu;
2, 3, 4 — pa3ubie CTaMM Pa3BUTHS IMIMHOK; 5 — B3POCJIOE HACEKOMOE
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Puc. 101. [IpeacTaBureny oTpA0B HACEKOMBIX C HEIIOJHBIM pEBpaIeHueM: 7 — CTpeKosa;
2 — xnom; 3 — ky3Heuuk; 4 — 6oromon; 5 — BecusiHka; 6 — nukaza

Knonsi, niu Monyxecrkokpeineie. I[TpecraBureseii 5TOi rpyIibl HA3BIBAIOT
TaK MOTOMY, YTO UX NEPEAHUE KPbUIbs (HAJKPbUIbS) CHIEPEAN IUIOTHBIE, A C3a4M
markue (puc. 101, 2). Bropas napa KpbUIbeB JI€KHAT 10 1epBoii. imenHo npu
HOMONIM BTOPOIi NMaphl KPbUILEB KJIObI MOTYT JIETATh. Y HEKOTOPbIX, HAIIPUMED
y HOCMEAbHOZO KAONA, KPbUIbS OTCYTCTBYIOT. POTOBOI anmapatr y KJIOIOB KOJIO-
me-cocymuii. Cpean KJIOMNOB €CTh BUJIbI, MUTAIOIMECS COKAMHM PACTEHUI, €CTh
XUIHUKH U KPOBOCOCHI (IMOCTEIBLHBII KJIOI).

Hacekomsie ¢ nonHbim npespaweHuem

Y HaCEKOMBIX C NOJIHbIM NpesépaujeHueM JTNINHKNA COBCEM HEMOXOKH Ha
B3pPOCIBIX 0cOGeit. TakoBbI TMUMHKYN 6AO0UEK, HCYKOB, MYX, OC, MYpasves. Y 3Tux
JIMYUHOK OTCYTCTBYIOT CJIOJKHBIE TJIa3a, MMEIOTCS TOJBKO IPOCTBIC IIA3KH, WJIN
OpraHbl 3pEHUsi COBCEM OTCYTCTBYIOT; TEJIO YAIlle BCErO YepBeoOpa3Hoe (IyCeHMIbI
6abouek). Hepeako oTcyTCcTBYIOT yCHKH, HET KpbUIbeB. JIMUMHKN HACEKOMBIX € IOJI-
HBIM [IPEBPALICHIEM HECKOJIBKO Pa3 JIMHAIOT, pacTyT. /lOCTUTHYB Ipee/IbHbIX pas-
MEpOB, JMYHMHKA [PEBPAIIAETCS B KYKOJAKY — ITO €Ile OJHA CTAJNsI Pa3BUTHSI,
OOBIMHO HENO/IBMIKHASA, TPOMEXKYTOYHAS MEXTY IMUMHKOM U B3POCIIBIM HACEKOMBIM.

Takum 06pazom, HaCEKOMBIE C TOJIHBIM MPEBPAIIEHUEM MIPOXOJST B CBOEM
Pa3BUTHM YETbIPE CTAAVN: AUUO — IUYUHKA — KYKOJIKA — 63POCI0E HACEKO-
moe (puc. 102).

Y HACEKOMBIX € MOJHBIM MPEBPAMEHUEM JTUYMHKNA YaCTO OOMTAIOT COBCEM
B JIPyIrMX MECTaX U MATAIOTCS MHOW NMINEH, YeM B3pociible )KUBOTHbIE. Tak, 2yce-
Huybt (TMIMHKM 6ab0YEK) MUTAIOTCH 3€ICHBIMU YACTAMH PACTEHUI, POTOBOM
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anmapart y HUX rpeisynmii. Bapocasie 6a604kM NUTAIOTCA HEKTAPOM LIBETKOB,
¥ POTOBOIT ANNAPAT y HUX COCYIMil. MOMKH COCYT KPOBb MIEKONUTAIONINX, a MX
JMYMHKY XKUBYT B IPOTOYHOM BOJE PEK M YIaBJIMBAIOT CHOCUMbBIC TE€YECHHEM
MeJIKue opraHudeckne dactuuku. Paznumume B mMectax obuTaHMs M B MUTAaHUN
B3POCJIBIX HACEKOMBIX M MX JIMUMHOK MCKIIOYAET KOHKYPEHIIMIO MEKIY Pa3HbIMU
CTQIMSIMU OJIHMX M TeX JKe BIAOB. BOJIBIMHCTBY BUIOB HACEKOMbBIX CBOHCTBEHHO
Pa3BUTHE C MOJHBIM IIPEBPAIEHNEM.

Babouku, 1 Yewyekpsoinsie (puc. 103, A). babouek Ha3zBaioT YenryeKpbuUIibl-
MU TAK [IOTOMY, YTO HA KPbUIbSX Y HUX HAXO/SATCS MEJKHE XUTHHOBBIE YEUTYIKH.
OHM APKO OKPANIEHB! M CHJIBHO NMPEJOMISIOT NAJAIOMHMIA CBET, CO3/1aBasi IPU4y/i-
JIMBYIO UTPY LBETOB.

Okpacka kpbinbes 6aboyek NOMOraeT MM y3HaBATL APYT APYra, MACKUPYET B Tpase

; M HO KOpe AepeBbeB WNW npeaynpexaaet sparos, 4to 6abouka HecvepobHa.

S Babourn Tk MHOro06pa3HbI U KPACHBBI, YTO AOCTABASET YAOBONLCTBME PACCMATPH-
BATb MX B MY3€SX U B CNELMaNbHBIX LBETHBIX QTAACAX.

Porosoii anmapar y 6a6o4ex coCyluii — 3TO CBEPHYTBIH B CIMPab XOO0TOK.
[Turaiorcs 6a6o4ky HEKTApOM HBETKOB. ITpy OKyKImBaHMM IycEHUIbI HEKOTOPBIX
6aboueK BhIIEISIOT MEJIKOBbIe HUTH. Ti/mo6ozo u 0y608020 wWeaKonpsdos moan
Pa3BOAT JUIsI TIOJTyYEHHS! IETKOBBIX TKAHEH.

Xyku, win Xecrkokpeinsie (puc. 103, b). ¥V npeacraBureneil 3Toii rpymibl
IUIOTHBIE JKECTKNE HAJAKPBLIbS, IPUKPBIBAIOIIUE BTOPYIO MAPy KOXKUCTBIX KPbLIb-
€B, IpPH MOMOIM KOTOPBIX OHU JeTaloT. PoToBoit annapar rpeymuii. Cpean
JKYKOB MHOT'O PAaCTHTEJBHOSIHBIX, €CTh XUIHUKM M najaneeanl. JKyku sxuByT

Puc. 102. Craiun pasBuTHsI HACEKOMOTO € NOJHBIM [IpeBpamenneM (Maiickoro xyka): 7 — siino;
2 — ymumHKa; 3 — KyKoJIKa; 4 — B3pOCJI0E HACEKOMOE
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B HA3€MHO-BO3JYIIHOI cpeje (Ha pacTeHMsX, MOBEPXHOCTH 3€MJH, B [OYBE)
1 B BoZe. JIMIMHKM JKYKOB OBIBAIOT U OYEHb IO/ABMIKHBIMHM XUIIHUKAMHM, JKHBYII-
MH OTKPBITO, U MJIOTIO/IBMIKHBIMU, MOXOKNUMH HA YE€PBEH, JKUBYIIUMH B YKPBITH-
SX W MUTAIOMMUMHUCH PACTEHUsAMHU, rpUGAMH, MHOT/A Pa3IaralomuMIcs OCTaTKa-
MM OPraHM3MOB.

Asyxpeinsie (puc. 103, B). 3Tn HacekoMbie MMEIOT TOJIBKO O/HY APy KPbLIb-
es. Bropas nmapa cwibHO peAylmpoBaHa M CIyKUT Uik CTAOMIN3ANNHT [TOJIETA.
K sroii rpynne otnocarcs komapvt v myxu. Oun 061aa10T KOMOMIE-COCYHIUM
WIN JIVOKYIIMM POTOBBIM anmaparom. HekoTopbie AByKpbLUIbI€ MTUTAIOTCS MbLIb-
10ii M HEKTAPOM IBETKOB (MYXU-CUPPUOBL), €CTh XUIHNUKK (KMbIPU) 1 KPOBO-

3 6 10 13

Puc. 103. [NpeacTasureny oTpAIOB HACEKOMBIX C IIOJHBIM NpeBpamennem: A — 6a6ouku:

1 — peneitnnia; 2 — 6paxknuk; 3 — measemnna; b — xykn: 4 — miasynery; 5 — ycay; 6 — xpyug;

B — asykpbuibie: 7 — koMHaTHas Myxa; 8 — 3eJieHas MajarbHas Myxa; 9 — KpoBococymuii komap;
10 — ponronosxxa; I'— nepenonuarokpeuisie: 17 — oca; 12 — mumubmuk; 73 — naesaauk
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cocel (KoMapvl, MOKpPeybl, MOWKU, caenHu). X THUnHKN o0MTaIoT B pasjiara-
IOMMXCsE OCTATKAX BBIFPEOHBIX 5IM, KOMIIOCTOB (KOMHAMHbIC MYXU), B BOJEC
(Komapwvi u© MOWKU ) VI BeAyT OpoAsiunii 06pa3 KU3HU U OXOTATCS HA MEITKHUX
HACEKOMBIX.

Nepenonuarokpeinsie (puc. 103, I). [pynna sBkmoyaeT TaKMX XOPOIIO U3BECT-
HBIX HACEKOMBIX, KaK WMeNU, OCbl, NUEbl, MYPasvu. Y HUX UMEEeTCA 110 JBe
Hapbl NEPENOHYATBIX KPUILEB (Y HEKOTOPBIX KPbUIbSi OTCYTCTBYIOT).

UMeeTCs 3a3yBpeHHbIA SALEKNaA, HaNOMMHAIOWMA NuAY. DTUM ANLEKNAAOM CaMKM
HOAICEKAIOT NUCTbS, CTEBNU PacTeHWIt U OTKNAALIBAIOT TyAA fiua. JIMYMHKK nuannb-
LMKOB NOXOXM Ha ryceHul, babouexk.

N K 31oM xe rpynne oTHocsTcs nuaunblumky. Mx HO3LIBAIOT TaK 3Q TO, 4YTO Yy CAMOK

K nepenoHuaToKpbuIbiM OTHOCATCA U Hae3onuku. VIX camkm npu nomMomu
JUIMHHOTO SHLEKIaZa MPOKAJIBIBAIOT MOKPOBBI IYCEHUI| M OTKJIA/(BIBAIOT B HUX
Aiina. Beunegmme 3 v IMYMHKA M0€4aI0T rycenuil. Haesgnukos ucnons3yior
B 6MOJIOTHYECKOI GOPBOE € BPEAUTENAMH KYJIBTYPHBIX PACTEHMIA.

Cpean HaCEKOMBIX €CTh IPYTIIbl, PA3BUBAIOIIMECS C HEMIOJIHBIM IIPEBPaIeHIEM
(BBIIIEAIIAS M3 SAIIA IMYMHKA TOX0KA HA B3POCJIOE HACEKOMOE) M € MOJIHBIM
npeppainieHeM (yepseobpasHasi JMYMHKA NPEBPAIACTCs B KYKOJIKY, M3 KOTO-
PO ¥ BBIXOJMT B3POCIOE HACEKOMOE).

CTpeKko3bl, NPSMOKPBUIBIE, PABHOKPBUIbIE, KJIOMBI (I10Ty/KECTKOKPBLIBIE),
6a60uKn (genyeKpbuUIbie), )KyKH (JKECTKOKPbBUIbIE), IBYKPbUIbIE, IIEPEIIOH-
YATOKPbUIBIE; HEMOJIHOE U MOJHOE NPeBpalleHne, ryCeHnIa.

1. HazoBuTe M3BECTHBIX BaM HACEKOMBIX C HEIOJHBLIM [PEBPANEHUEM.
Kakyio posb OHM UTPaIOT B Ipupoae?

2. HazoBuTe HM3BECTHBIX BAM HACEKOMbBIX C IIOJHBIM IPEBPALIEHUEM.
Kaxkyio posib OHM MTPAIOT B IPUPOZE?

3. PacckaxkuTe, KAK pa3BUBAIOTCS HACEKOMBIE C HETIOJHBIM MPEBPALICHN-
eM (Ha npuMepe TapakaHa WM KJIOMA); C MOJTHbIM peBpamenueM (Ha npu-
Mepe KOJIOPAJCKOTO WM MAaCKOro JKykKa).

4. TlepeuncinTe MPU3HAKKA OCHOBHBIX IPYIII HACEKOMBbIX.
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§ 28 ObuiecTBeHHbIE HOCEKOMBIE — NYENbl U MYPABbMU.
Monesxbie Hacekombie. OXxpaHa HaCEKOMbIX

O6wecTBeHHble HaceKoMble. BOJIBIIMHCTBO HACEKOMBIX BEAET OAMHOYHBIN
o6pa3 xuznn. OHAKoO ecTh 1 0buecmaeennvie nHacexomvre. K HuM oTHOCATCS
TEPMUTBI, MIMEIH, OCbl, MypaBbH, myesibl. COOOMECTBO TUX HACEKOMBIX IPEJ-
craBaseT coboit oaHy GOJbIIYIO pa3pocilyiocsi cembio. B cembe ecTh oTaebHbIE
rPyNIibl, KOTOPbIE BBLINOJHAIOT pa3Hbie (PYHKIMM: COOMPAIOT IHIIY, AEIATCS €10
APYT € IPyrOM, yXa)KMBAIOT 3a JIMYMHKAMH, OXPAHSAIOT THE3/0.

Bonbwyio yacte xusywmx 8 mypa-

jﬂg senHuke (puc. 104) mypasses co-

&S cransior Beckpbinbie paboune oco-
61 — 310 BecnnopHsle camku. Yucno mx
MHOTAa pocTuraeT munnuoHa. Kpome Hux
B MypaBenHuKe XuBeT uapuua. Y Hee Toxe
Het kpeinbe. OHa obnambiBaer ux nocne
BpauHoro noneta. Beio xu3Hb oHa oTknaabl-
BaeT s1ua, a Bcs 3a60Ta 0 MypaseitHuke
nexut Ha pabounx mypasbsx. Onn pobbisa-
IOT KOPM, PEMOHTMPYIOT M YUCTST MypaBei-
HWK, KOPMST IMYMHOK M LapuLly, 06OpOHSIOT
MypPaBEHHMK B CIly4ae HAMA[eHWs BParos.
Pa3s B rop, B Hauyane neta, B MypaBenHuke
M3 KyKONOK MOSIBASIOTCS KPbINATHIE CAMKM
M CaMubi, KOTOpbie oTnpasnsioTcs B Gpav- Puc. 104. [Tonepeunslii pazpes MypaBeiiHuKa:
Hbii nonert. Mocne cnapuBamHks CaMUbI NOTU- 1 — xameps ¢ sinam; 2 — Kavepb
6aloT, a camku COPACHIBAIOT KPbINbS M OCHO- € JIMUMHKAMH; 3 — KaMepbi € KyKOJIKaMu
BbIBAIOT HOBbIA MYPABEMHMK.
BonbwuHCTBO MypaBbee — XMLWHWUKM. HekoTopble NUTAIOTCA CNOAKUMM BLIAENEHUSMM TNeW.
[ns 3T0ro MypaBby OXPAHSIOT, «NACYT» 3TUX HOCEKOMBIX, KOPMSILUMXCS HA PACTEHUAX, MHOTAA
CTPOST ANsi HUX YKpbiTHs. [lpyrue Bugbl Mypasbes pa3BoasT B NOA3EMHbIX KOMEPAX Ans NuTa-
HUS rPUOBLI, NPUHOCA TYAA U3MENbYEHHbIE TUCTbS pacTeHuid. EcTb pacTutensHosaHbIe mypasbu.
Mypageu obwaiorcs, npukacasce apyr K Apyry ycMKamu, HOXKAMM M ronosoit. Kpome Toro,
Y HUX CYLLECTBYET «XMMUYECKMIA S3bIK» — OHM BbIAENSIOT OCOBbIE BELLECTBA, KOTOPbIMUA METAT
csou flopoxku. [Mo 3anaxy MypaBbu y3HAIOT POACTBEHHWUKOB M BPAroOB.

K 06mecTBeHHBIM HACEKOMBIM OTHOCHUTCSI Medonocnas nuena. Kpynuas ce-
Mbs et HacuuTbiBaeT 10 100 Teic. ocobeii, koTopbie KUBYT B yibe (puc. 105, A).
B yiabe GOABIMHCTBO HACEKOMBIX — paboyue nueavl. ITo GECILIOAHBIE CAMKH,
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Y KOTOPBIX BUJOM3MEHEHHDIH AHIeKIa CIyKuT Kanom. Ouu auctar yaei, coou-
PAIOT HEKTAp, YXaKUBAIOT 32 MATKOH M JIMUMHKAMM, OXPaHAIOT yJ€el OT BParos.
JKuByT OHM TOJILKO OJIMH C€30H (0KO0JI0 rojia). B muenmHoii cembe miaBHas myesia —
Mmamxa, xoropas otiaabiaer sita — 10 2000 B cyrku. JKuseT oHa 0K0OI0 nsATH
net. Becnoii, B Mae — MIOHE, B ITYEIMHON CEMBE U3 KYKOJIOK MOABJSIOTCS HOBast
MaTKa M HECKOJIBKO JIECSITKOB CaMIIOB, KOTOPBIX HA3bIBAIOT MPYMHAMU: HUKAKO-
ro y4acTus B paboTe OHM HE MPUHUMAIOT, a OCHOBHASA MX 3a/la4a — OIUIOA0TBOPE-
Hue matku. Crapasi CaMKa ¢ 4acThbio pabouMX Mmaes1 NOKHIAeT yIeil — IPOMCXOAUT
poenue. [TuenoBo b COGUPAIOT POit U MOCESIOT €r0 B HOBOM yabe. Ocenbio pa-
6ouMe ImYesIbl M3TOHAIOT OCTABIIMXCSI TPYTHEH M3 YJIbsi, 1 OHM MOTH6AIOT.

Best 3a60Ta 06 yabe JeKUT Ha pabouMx Iuenax: B3pocies, Kax/jas pabouas
nyesa MEHAET HECKOJIbKO «npodeccuii». CHavala OHU CTPOAT COThbI, YHUCTAT
AYEHKHM, KOPMST JIMYMHOK, MPUHUMAIOT KOPM Yy NPWIETAIONMX [TYeJl U pacipeje-
JISIIOT €r0 B yJIbe, BEHTUIMPYIOT yJ€il, OXPaHAIOT €ro U, HAaKOHEIl, HAYMHAIOT BbI-
JIeTaTh U3 yJbs 32 HeKTapoM. [Tuennr o6maloTces Apyr ¢ ApPyroM, Kak 1 MypasbH,
NPH OMOIIM PUKOCHOBEHUH U BBIIE/ISEMbIX BEIIECTB.

OHAKO TOJBKO y ITY€] MMEETCs «A3bIK TaHla». [Tpn nomonm ocobwix Teno-
JBIDKEHHI M IEPEMENEHNI O/lHA ITYe/Ia MOKET COOOIMUTD IPYTUM, T/I€ HAXO/ISAT-
csi Gorarpie HekTapom userymme pacrenus (puc. 105, b). IMTuena-passexunna
«TAHIyeT» B yJIb€ HAa COTAX.

Cli0KHOE MOBeJIeHNE OOIECTBEHHBIX HACEKOMbBIX HA3bIBA€TCH WHCTUHKTUB-
HBIM, [IOTOMY YTO UHCMUHKM — COBOKYITHOCTb BPOKAEHHbIX (DOPM MOBEAEHUS,
3aKPEeIUICHHBIX HACIEJACTBEHHO U CBOICTBEHHBIX ONPEAEJECHHOMY BUJY XUBOT-
HbIx. [ToBegenne oOMECTBEHHBIX HACEKOMBIX HACTOJIBKO CJIOKHOE, YTO HABOJUT
MHOTMX JIIOJICH HAa MBICJIb, YTO OHO pasyMHO. OHAKO 3TH AEHCTBUS KUBOTHBIX
MHCTUHKTHUBHBI, 6€CCO3HATENbHBDI.

Puc. 105. Muens: A — nuenunbiii yieit; b — cxema «ranna» maen
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Meaonocnyio nmueny usgaBHa passoaut genosek. OnHa pPacnpoCTpaHeHa 1o
BCEMY 3€MHOMY 1apy. YesoBek noxygaeT or myes BOCK, MeJl, pa3jiMdHble JeKap-
CTBEHHbIE IIPENapaThl (IIPONOINC, TYEJTUHbIH /I, TYEJIUHOE MOJIOYKO).

Ha nwxueit CTOPOHE OpIomKa paboueil muesIbl HAXOAATCSA OCOObIE KENE3bl,
KOTOpBIE BBIAEAAIOT BOCK. M3 Hero nuenst crposTt corbl. Ha 3ajHux Horax nuen
UMEIOTCA yHaCTKH, OKPYKEHHBIE JUIMHHBIMU XUTUHOBBIMU BOJIOCKAMH, — KOP3H-
HOuKM. [Tuesnpl Mos3al0T MO BETKaM, M MbLUIbIA MONAMAET HA BOJOCKH UX TEJa.
[ToTom nuena cummaeT nbUibIly B KOP3MHOUKY € TIOMOMIBIO CIIENMATBHBIX METO-
Y€K Ha Jankax Hor. Bckope Tam ob6pasyeTcsi KOMOYEK MbUIbIbI — OGHOXKKA, KOTO-
pyio nuena nepenocur B yaei. Ilepza — nponuranHas MeoM MbLIbIA — CITYIKHUT
3aracom GeJIKOBOro KOpMa IMYEJIMHOMN CEMbH.

Y paGoumx muen uMeeTcsi CBOeobpasHoe pacmmpeHne NuIeBoja — Medo-
ébtit 306ux. V3 COOPAaHHOTO C IBETKOB HEKTApa, KOTOPBIH MpOIIe yepes MeJo-
BbIiT 300MK, 06pasyeTcsi OCHOBHOM 3aI1ac MUK MYEINHOH ceMbr — Me. Meom
HAMOJHAIOTCA SIYE€HKHM, KOTOPBIE MYEIbl 3aKPBIBAIOT TOHKMUM BOCKOBBIM CJIOEM.
3a roJ OT OJIHOM IMYETUHON CEMbH MOKHO noayantsb 10 100 kr mexa.

XoTs yenosek u3naeHa passoaun nyen, pa3bopHbie PaMOYHbIE ynbu Gbinu M30-

\S‘% BpeteHsl cpasHuTensHo HepasHo — B 1814 r. pycckum nuenosogom MN.U. Mpoko-

nosuyem. [lo 31oro, 4tobel M3BNEYL MEA M3 NYENUHOrO THE3AQ, KOTOPOe, KaK

NPABMANO, pacnonaranock B BLAONGNEHHOW Konoae Aepesa, HARO BLINO pasnambieaTs

COTbl, TO €CTb PA30PATL NYENUHYIO CEMbIO. YLENEBLMIA PO MYEN MOXET XMTb CaMOCTOS-

TenbHo, 6e3 nomowu yenoseka. ITO CBMAETENLCTBYET O TOM, YTO NMYENbl EUIE HE NOMHO-
CTbIO O OMULLHEHbI.

TyTosbiit wenkonpsag. CymecTByiOT 1 APyrue NoJae3Hble Ul YeI0BeKa HACEKO-
Mbie. TakoBbI meaKonpsabl. ITO €AMHCTBEHHOE MOIHOCTBIO OJAOMAITHEHHOE Ha-
CEKOMOE, HE BCTPEYAIOUIEECs B IPUPOJE B IMKOM cocTosiaun (puc. 106). Camku
€r0 JIaKe «pPasyunInch» JeTaTh. Bapocioe nHacekomoe — tosucras 6abouka ¢ 6e10-
BATBIMM KPBUIBSIMH Pa3MaxoMm 0 6 cM. [yceHuIbl 3TOro menkonpsisa e st ToAbKO
JIMCTBS! WEJIKOBUIIBI, WJIM TYTOBOTO JICPEBa.

Yuenble NPEANoONaraior, 4YTo B JMKOM COCTOSIHUM MPEAOK TYTOBOTO IEIKO-
npsiza oburan B npearopbsax lmmanaes. Pazsoants menkonpsjaa cramm 8 Kurae
okos10 3000 et go H. 3. B Hame BpPEMsI 5TO HACEKOMOE MOJHOCTBHIO OJJOMALIHEHO.
Ceituac ero passogsar B Kurae, filnonun, Ungokurae, B FOxuoii Espomne, IOx-
Hoil Amepuke, Cpeaneit Asun u ma KaBkaze — Tam, 1€ pacter meakoBuia
(tyroBoe aepeso). CymecTByeT HECKOIBKO AECATKOB MOPOJ TYTOBOTO MIEJKO-
NpsAja, Pasanvyaiomuxcs 1o JUIMHE, TPOYHOCTH M OKPACKe MPOU3BOJAUMON UMM
IEJIKOBOH HUTH.
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1

Puc. 106. Cragun passuTusi TYTOBOTO IIEJIKONpsja: 7 — caMka, OTKIbIBAIONAS TPEHY;
2 — rycennua; 3 — popMHpOBAHME KOKOHA; 5 — KYKOJKH B KOKOHE

HQ3bIBAIOTCS rPEHOM. 13 HUX NOSBNSIOTCS ryCeHMLbl. DTUX ryCEHUL COREepPXaT B cne-
LMQnbHbIX NOMELLEHMUAX HO KOPMOBbIX 3TAXEPKAX, BIKAPMIUBAIOT IMCTLAMM LLIENKO-
BULbl. [1pY OKYKNMBAHMKM KOXAAS NYCEHULQ B TEYEHWE TPEX CYTOK BbET KOKOH U3 O4EHb TOH-
KOW HUTW, AnnHa koTopoi gocturaet 1500 m.
LLlenkoBas HWTL BhigenseTcs ocoboM WEeNKoOTAENUTENLHOW XeNnes3oi, PacnonoXeHHOH
HO HWXHE# rybe ryceHuupi.
[oToBbIE KOKOHBI WenkoBoabl cobupaioT, 06pabaTteiBaOT rOpsY“M NAPOM,  NOTOM Creuu-
QNbHBIMM MALWWHAMK PA3MATLIBAIOT WENKOBbIE HATK. 4aCTb KOKOHOB OCTABASIOT ANS BbiBE-
aeHus 6aboyek Ha BOCMPOM3BOACTEO.

ﬂ Camku TyToBOrO Wenkonpsaa otknaasisatot siua (kaxaas — ao 600 suu), koTopeie

[lesK MCTIOJB3YIOT B JIETKO# IPOMBIIUIEHHOCTH VIS IOJTYYEHMsl TKAHEH, B Me-
JMIMHE (M3 HETO JIEJIAI0T HUTH JUIsl CIIUBAHMS PaH) ¥ B aBUAIUH.

OxpaHa HacekoMsix. YeoBek OUeHb CHILHO BIAUSIET HA OKPYKAIOIIYIO CPey
(pacnaxmBaeT LEJMHHBIE CTENH, BBIPYGAET Jieca, MCHONBb3YET SAOXUMUKATBI).
[To3TOMY 9MCIEHHOCTH MHOTHX BUJIOB JKMBOTHBIX, B TOM YHCJI€ HACEKOMBIX, COKpa-
maetcsi. HekoTopble BUJbI HAXOJAATCS HA TPAHM MCUE3HOBEHUs. B cBsi3n ¢ aTnM
peKue BI/Ibl HACEKOMBIX B3sAThI 101 oxpany. Cosnansl KpacHbie KHUTH, Ky/ia 3aHe-
CeHBI CBEJIEHUS 06 0COHO OXPaHIEMBIX PeAKUX KUBOTHBIX (puc. 107), mpuunnax
nx 6eCTBEHHOTO MOJIOXKEHNs U Mepax oxpaHbl. Cpein HACEKOMBIX HAIIE CTpa-
HbI, 3aHeCeHHBIX B KpacHyio kuury, BcTpeuaercs ovibka cmennas — 601bmoii
CTENMHOI Ky3HEYnK, 0OuTalonmii B crenax Ha ore Poccun. Obnacrs pacpocTpa-
HEHUs HTOTO Ky3HEUNKA COKPATHIACH B CBSA3M C PACHAMKON IEJMHHbBIX CTEIeH.
M3 xykoB Ha cTpanuibl KpacHo# KHMTH nonain HECKOJIBKO BHIOB KPYITHBIX XHIII-
HBIX KYKOB — Kykeauil. Ha iore Jlanbuero BocToka oxpanseTcs caMblil KpyIHbIiH
xyk Poccun — peauxmoswiit 0posocex, JumHa Texa Kotoporo jgocruraer 10,8 cm,
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Puc. 107. Pegxue n oxpansiemble HacekoMbie: 7 — pi6ka crennas; 2 — anoJUIoH;
3 — naibHEBOCTOYHBIN PEJINKTOBBI APOBOCEK; 4 — KyXkKeIUIa KaBKa3CKast;
5 — mMenb CTENHOI; 6 — MmeprIaMyTpoBKa 3eHOOMs!

AmMHA TMYUHKY 10 17 em. On nonan va crpannis KpacHoil KHurn B ¢Bsi3u ¢ BbI-
PYOKOIi CTapbIX A€PEBBLEB, B IPEBECHHE KOTOPBIX Pa3BUBAIOTCS €0 JIMYMHKH.

B Kpachyio kHury 3aHeceHbl 1 MHOTUE BUJIBI IIMEJICH, HAIIPUMED UWMELb U3~
MeHuusbll n wmeas cmennou. Cpeayn Gabouek, 3aHeceHHbIX B KpacHyio kuury,
MOXKHO Ha3BaTh ANOIIOHA, MHEMO3UHY, NePAAMYmMPO6Ky 3eHobuo. Oun oxpa-
HsI0TCA 3akoHOM «O6 OXpaHe KMBOTHOTO MHPa».

Pouib HacekoMbIX B MpupoOAHBIX coobmecTBax orpomHa. Hacekomble — Bask-
Heiile ONBUIMTENN NBETKOBBIX pacTenuit. OHM CTyKaT MUIIEl PasIuIHbIM |
6ecro3BOHOYHBIM (MayKaM, MHOTOHOXKKaM), pbiGaM, aM(pubHsIM, pernTuiusm, |
OTHIAM U 3BEPSM, JIaKe HEKOTOPbIM HACEKOMOSIIHBIM PACTEHHSIM (POCSHKE).
Cpean HACEKOMBIX MHOTO CAaHMTAPOB, KOTOPBIE [IOMOTAIOT MepepabaThiBaTh
B MMHEPAIbHbIE BEIIECTBA OPraHUYECKUE OCTATKM PACTEHUH M JKMBOTHBIX.
ITouBenHble HACEKOMBIE M MX IMYMHKH MOBBINIAIOT IUIOAOPOANE MTOYBBL, IIEpe-
MEIIMBasi ¥ yAoOpsis e€e CBOMMHM 3KCKpeMeHTaMM. Beamka poab HaceKoMmbIx

B KPYTOBOPOTE BEMIECTB B IPUPOJIE.
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b OO61ecTBEHHbIE HACEKOMbIe, paboume myesibl, MaTKa, TPYyTHH, MEpra,
MeIOBBII 300MK, TYTOBBII MEJIKOTPSIL.

1. Kakne ocobennocTH mnosejeHnsi 1 obpasa KM3HM XapaKTEpPHbI JUIs
obGuTaresiell MypaBeitHMKa?

2. OxapaxkTepuayiTe COCTAB MYETMHON ceMbU U (PYHKINHN KaXKAO0H Ipyr-
bl MYEL.

3. [TouemMy MypaBbeB M 1Y€ OTHOCHT K OOGHIECTBEHHBIM HACEKOMBIM?
[TosicHuTEe NX 3HAYEHME B IIPUPOJIE U B JKM3HU YEJIOBEKA.

4. Ha ocHOBaHMHM KAaKHUX NPHU3HAKOB TYTOBBII MEJKONPAA OTHOCIT K J0-
MamHuM KuBOTHBIM? Kakoe 3HaueHue B XO3HCTBEHHON AEATEILHOCTH
YEJOBEKA MMEET ITO HACEKOMOE?

§ 29 Hacekombie — BpeauTenu KynbTypPHbIX PACTEHUIA
1 nepeHocumku 3abonesannin yenoseka

MHOIME HACEKOMBIE SIBJSIIOTCS ONMACHBIMY 8Pe0UMENAMU CEeNbCKOX03AU-
CMBEHHBIX KYAbmyp, NOPTAT NPOAYKTHI, MEPEHOCAT HOJIE3HETBOPHbIE MUKPO-
OpraHM3Mbl, 3apakasl 4eJ0BeKa U JJIOMAIIHUX JKMBOTHBIX (pmc. 108).

Mpamokpsinbie. 13 npeacrasutenei 31oi rpynnel 60MbyIo ONACHOCTL AN1S CENLCKOro
XO3SWCTBA B CTPAHAX C XAPKMM KITMMATOM [0 CUX MOP NPEACTaBnseT asmuarckas nepe-
\ netHas capanya (puc. 108, 1). YucnenHocTs capanum nepuoauyecky (pas B Heckons-

ko net) pesko ysenuuusaercs. OHa obbearHseTCs B CTaU W NEepeneTaeT Ha OrPOMHbIE PACCTOS-
Hus. Tam, rae cTas CapaHyu onycKaeTcsi, OHA MOMHOCTLIO BLIEAAET BCE YACTU 3eNeHbIX PACTEHMUN.
YHUUTOXEHME YPOXAs COPAHYOM HO BONbLIMX TEPPUTOPUSX MPUBOAMT K FONOAY NIOAEN.
Tnu. DU HACEKOMbIE BLICOCHIBAIOT COK PACTEHWH M TAKUM OBPA3OM YTHETAIOT UX Pa3BUTHE.
Tnum (puc. 108, 2) MoryT nepeHOCHTL BUPYCI, Bbi3biBaiolme Gonesuu pacTeHui.
Knonsi. Knon spegHas yepenaika nogpexaaet xnebHeie 3nak1. ITo HaCEKOMOe NPoKanbiBa-
eT x060TKOM elue He CO3peBLUME 3ePHA M BLICACLIBAET COAEPXMMOE, PE3KO CHUXAR YPOXAM.
Bonblwoe 6ecNOKORCTBO YeNnoBeKky NPUHOCHT nocTtensHsid knon (puc. 108, 11).
Xyku. YpoH cenbcKoXO3sIMCTBEHHBIM KyNbTYPAM HOHOCHT CBEKJIOBUYHbIH BONTOHOCHK: €ro
NUYMHKM NUTAIOTCA KOPHAMM CBEKNbI. 3aBA3AMU S6NOHb NUTAIOTCS TMYMHKM S610HEBOrO LBe-
Toena. Juumunku u B3pocnsie ocobu konopaackoro xyka (puc. 108, 5) yruutoxaiot nuctss
kapTodens. Y 3aseseHHoro u3 AMepuku KONopaackoro xyka s Eepone Her ectecTBeHHbix
gparos. OH 6bICTPO PA3MHOXAETCS M, AOCTUras BONbWON YMCNEHHOCTH, PE3KO CHUXAET
ypoxau kaptodens. K Bpeantensm neca OTHOCATCS MAMCKMI XyK, NUYMHKM KOTOPOTO
NoAbEeAaioT KOPHU MONOAbIX COCEH. JIMUUHKM XyKOB-KOPOEAOB U XyKOB-yCa4eH, NUTasCh
KOPO¥i U APEBECHHOM, NPOrPLI3AIOT ANMHHLIE XOALI B CTBONAX, Ocnabnss aepesbs.
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Babouku. Bpen kanycre HAHOCAT ryceHuubl KamyCTHOI 6ensiHkKM, KOTOPbIE MUTAIOTCS INCTLAMM
kanycTsl. [ycenuus s6nonHos nnogoxopku (puc. 108, 7) passmsaiotcs B s6nokax, 4em nop-
TAT nnogsl. [yceHuusl HeNapHoro wWenkonpsaa, NOeaaloWMe NUCTLS MHOMMX PACTEHWH, MOTYT
HOHOCUTb CYLLECTBEHHbIH BPEA He TONLKO CAfIOBBIM AEPEBLSIM M KYCTAPHUKAM, HO M PACTEHUSM
neca. bonbwoit Bpes cocHe NPUHOCST ryceHuLbl COCHOBOTO Wenkonpsaa. B HekoTopsix mectax
nocsie HaNaAeHWs MACChl MNYCEHMLL LWENKONPSAQA HO COCHbI 3TW AEPEeBbs NONHOCTLIO NULIAIOTCS
xsom 1 norubaior. lycenuusl 6aboyek OrHEBOK XMBYT B MyKe M NUTAIOTCA €10, 3ArPASHAIOT ee
BbIAENEHMSAMM, YEM U NOPTAT ee. [yceHuupl NNaTIHOM MONM B OMAX NOPTAT U3AENUS U3 LWEPCTH.
MNepenonuarokpeinbie. JTuuuHku HekoTopbix nununbLmko (puc. 108, 4) sensiotcs speaue-
NAMU NEPEBbEB U KyCTAPHMKOB. TOK, NIMYMHKM XBOMHBIX MMIMIBLUMKOB HEPEAKO NONHOCTHIO
obsenaiot xsoi0 Aepesbes. JIMUMHKN POroXBOCTOB NUTAIOTCA APEBECUHOM, NOBPEXATS AEPEBbS.
Asykpeinbie. CenbckoXo3ANCTBEHHBIM XMBOTHBIM BPeasT cnentu u osoasl (puc. 108, 3).
MuTaiowmecs KPoBLIO CEMHM MyHQIOT AOMALHMIA CKOT CBOMMM YKYCOMM M BbI3bIBAIOT NOTe-
pIO B MOCCE, CHUXQIOT yaou Monoka. JIMuMHKM OBOJOB, KOTOPLIE PA3BMBAIOTCS MOA KOXEH
MNEKOMUTAIOLMX, BbI3bIBAIOT BOCNANEHUE.

Komapsi cnocobHbl nepeaasate Takue onacHsie 3060nNeBaHMS, KAK MQNSPHs, KOMOPUHbIE
aHuepanmtel. KomHatHeie myxu (puc. 108, 10) nepeHocsT aiua ackapua, pasnmuyHbiX MuK-
pobos, 8 Tom uncne Bo3byautenei Takux onacHsix onesHen, Kak AU3EHTepPUs U 6proLwHo
™. Myxa oceHHsisi XMranka MoXeT nepeHocuTs Bo3byauTeneit Takoro onacHoro 3abone-
BHMS, KOk cMbMpckas 538a. A adpUKAHCKAs MyXa Lieue NepeHoCcHT TPUNaHOCOMy — BO36y-
AMTENS CMepTeNibHO OMACHOMW AN Yenoseka
CoHHO BonesHu.

TapakaHel. YepHbie TapakaHsl u npycakm
(puc. 108, 6) 3arpasHaOT M NOPTAT CBOUMM
3KCKPEMEHTOMM NPOAYKTh NUTaHMUs. Tapaka-
Hbl MOTYT NEepPeHOCUTL pasnuyHbie Bonesxe-
TBOPHLIE MUKPOOPTaHM3MbI U AL FMUCTOB.
Boinenenus TapakaHOB 4ACTO BLI3BIBAKOT
annepruio y niogen.

Buwwu. K spegHbim ans yenoseka HaCEKOMbIM
OTHOCATCA NpeAcTaBuTenu Bwen. Bum —
menkue Beckpbiibie HACEKOMbIE C YNAOLLEH-
HbIM Tenom, HeBonbLWOM ronoBow, KOpoT-
kumu ycukamu (puc. 108, 9). Horu y Buweit
BOOPYXeHbl 0COBLIMM KOrOTKOMM, NpW no-
MOLLM KOTOPbIX HOCEKOMbIE MPUKPENNSIOTCS
K BOJIOCAM YenoBeKa, K LWepCTU MIEKONUTa-
jowmx, nepesm ntuu. Aiua (rauas) Toxe
npukpennsioTcs K Bonocam. MNuratores slum

KpOBbIO Yenoseka, nepeHocs Bo3byauTeneii Puc. 108. Hacexombie, Bpeasimue 9e€10BeKy
CbIMHOrO W BO3BPATHOrO TUGA. (nosicHeHus B TEKCTE)
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Bnoxu — Geckpsinsie HaCEKOMbIE ANMHOM A0 5 MM. Mx maakoe Teno cnniowero ¢ 6okos
(puc. 108, 8). Takas popma Tena npucnocobneHa Kk OBUTAHMIO B WEPCTH 3BEPei 1 B Nepb-
ax nuu, fonosa u rpyas y 6nox maneHskue, a Bplowko kpynHoe. 3aAHNE HOTW NpbiraTens-
Hble. PoTosoi annapar koniowe-cocywmii. [utaiotcs 6noxu kpossio. Onu moryT nepe-
AQBATH YenoBeky Takux Bo3GyauTenein GonesHeil, KaK YyMa, Tynspemms, cbinHoi Tue. bno-
XM PA3BUBAIOTCA C NONHbIM NpeBpaliesneMm. [pu 3Tom ux 4epseobpasHbie IMUUHKM XUBYT
8 HOPAX rPLI3yHOB, BO BGXKHOM MbIIM U MyCOPE YENOBEYECKOTO XUNbS.

Metogsl 60pbbbl ueIOBEKA € HAHOCAIMMH €MY BPEJl HACEKOMBIMU MOTYT ObITh
campiMu pazHooGpasubiMu. K puaurecxum metoam OTHOCATCA c6op (u noce-
AyIOlee YHUUTOKEHHME) TYCEHMI] MIN UL HACEKOMBIX M JIOBJISI HA3EMHbIX HACEKO-
MBIX (HapuMep, CBEKJIOBUYHOIO A0JITOHOCHKA MM nemeit capaHim) ¢ OMOIILIO
BBIPBLITBIX B TPYHTE JIOBYMX KAHABOK, CICHUAIbHBIMH JIOBYIIKAMH € NaXydHMH
semecTBaMy. JIMYMHOK MAISIPUMHBIX KOMApOB YHHUYTOMKAIOT, pasnuBas Ha 10-
BEPXHOCTH BOAOEMA KEPOCHH, KOTOPDIIl 3aKyIIOPUBAET JbIXaTE/NbHbIC TPYOOUKH
JIMIMHOK, ¥ OHU MTOTHUOAIOT.

C BpeAHBIMM HACEKOMBIMU MHOT/A 6OpIOTCA U XUMUHECKUMU criocobaMu.
Tak, UIsi yHUYITOKEHHs BPEUTEICH PaCcTeHMil NX 06pabaThIBAIOT AAOXMMHUKATA-
Mu. BeirpeGHbie sIMbI M JIDyTHE MECTa PA3MHOKEHUS JMIMHOK KOMHATHBIX MyX
06pabaThIBAIOT XJIOPHOI N3BeCThIO. TapakaHOB YHHUTOKAIOT PA3IMIHBIMH s/a-
mu. OfHAKO Y HACEKOMBIX-BpPEAUTENEN JOBOJIBHO GBICTPO MOSBJIAIOTCS 0COOH,
NpuoOGpeTIINE HEUYBCTBUTENLHOCTD K /IOBUTOMY BEIIECTBY. Kpowme Toro, us-za
NPUMEHEHNs! SAOXMMUKATOB TMOHYT MHOIHE TOJE3HbIE HACEKOMBIE, 4 TAKKE
NITUIbI, CHEBIINE OTPABIEHHbBIX HACEKOMBIX.

Jlnst GopBOBI € CENBCKOXO3AMCTBEHHBIMI BPEJAUTENAMU UCHIOIB3YIOT @z2po=
mexnuueckue veroznl. Hanpumep, moces 1 NOCaJIKy paCTeHUil IPOBOJAT € TAKMM
pacueToM, 9TOObI OHM YCIEIN OKPENHYTh KO BPEMEHU MOSIBJICHUS BpeAnTENCH.
[Toasi TmATENbHO YOMPAIOT, YTOOLI JMINUTEL MMM JTHYMHOK BPEAHBIX HACCKO-
MBIX. YHUUTOXKAIOT COPHBIE PACTEHUs], HA KOTOPBIX HACEKOMBIE PA3MHOKAIOTCH,
a [IOTOM HAIAAI0T HA MOJIE€BbIE ¥ OTOPO/IHbIE KYJIBTYPbI.

Hauboaee 6e3onacubiit n 3¢ dexTnBHbIi crioco6 60pbObI ¢ BPEIHBIMK HaCe-

KOMBIMU — Ouosozureckuit. OH 3aK1109aeTCsl B MCIIOJIb30BAHUN €CTECTBEH-

HBIX BPAroB HACEKOMBIX — [IAPA3NTOB (HarpuMep, HAE3IHUKOB) U XUIIHUKOB

(Hanpumep, 60KbUX KOPOBOK).

B s1ecy J10n OXPaHSIOT U PACCENSIOT MyPABEHHUKI PbIHCUX JIECHDIX MYPAGHES;
B Cajlax pasBeNIMBAIOT MCKYCCTBEHHbIE MHE3J0BbS JUISl MEJIKNX HACEKOMOS/IHBIX
OTUIL B IaGOPATOPUSX CHIENUATBHO PA3BOJAAT HAe30HUKO08, NAPAa3UTHPYIOIMX
HA CEJbCKOXO3SHMCTBEHHBIX BpeauTeasx. Tak, ¢ kanycTHO# GeastHKoi GopioTcs,
BBIIyCKasi KPOXOTHOTO HAE3THUKA MPUXOZPAMMY, CAMKA KOTOPOTO OTKIQ/IbIBacT
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L@ B SHL@A KaryCTHOH GensHkn. B 6uonornyeckoit 60pube MCIONb3yIoT Takke
OakTepuH, KOTOPBIE BBI3BIBAIOT HOJIE3HN HACEKOMBIX-BPEAUTEICH, 1 IPU6DI, apa-
suTupyionue Ha HuX. Coopsl 9TUX rpU6OB CHENMATMCTBI PACCENBAIOT HAJ| 3apa-
JKEHHBIMH MOJISIMU MJIA CaZaMH.
Cpean HaceKOMBIX €CTh Cepbe3HbIe BPEAMTENN Ky/IbTYPHBIX PACTEHUIA U ITUTIe-
BbIX 3a11acoB. HacekoMble-BpeinTe in: TapakaHbl, IUIATSHAS MOJIb, BIIU, T/IH, Ka-
MyCTHASi MyXa, CJICIHU, 0BO/ibl. Cpein HACEKOMBIX MHOTO MEPEHOCYMKOB OTac-
HBIX 3a00J1I€BaHMIT U€I0BEKA M JIOMANTHUX KUBOTHBIX. KoMapbl, myxu, crennn
nepeHocaT Bosbyaureneit suuedammra, An3eHTepun, 6pIOmHOro Tuda, Mars-
pun, cubupckoit a3sbl. Ilepenocunkn GoIE3HETBOPHBIX MUKPOOOB: OCEHHSs
KHUTanKa, 610xu, K1onel. Bpeanrem noseit u cagoB: KOJIOPaJACKHIA XKyK, KarycT-
Hast GessiHka, A6I0HHAS TUI0I0KOPKA, HEIAPHBII IETKONpPsL.
Bpeanrenn cenbckoXo3saiicTBEHHBIX KyAbTYP; (PU3MUECKNE, XUMMYECKUE,
ﬁ ArpoOTEXHUYECKUE U OGMOJIOTMYECKNE METObI GOPHOBI.

1. Kakue mnacekomble BpPEAST CENBCKOXO3SICTBEHHBIM PACTEHMAM?
OxapaxrepusyiiTe }XU3HEAEATETBHOCTE HEKOTOPBIX M3 HUX.

2. Hazosure naubosiee pacpoCcTPaHEeHHBIX HACEKOMBIX — TEPEHOCYHKOB
BO30yauTeneii 3abonesannii yenobeka. KakoBel cnocoGel npeaynpesk/ie-
HUS 3a001€BaHNIl, TEPEHOCHMBIX HACEKOMBIMU?

3. [lepeuncimre MepbI, CHIDKAIONIME YHUCICHHOCTD BPEAHBIX HACEKOMBIX.

Urorosas nposepka 3HaHuin no Teme

MNpoeepsbre cebs

1. Tlo xkakuM NpU3HAKaM [TPeACTABUTE/ e WIEHUCTOHOTMX OOBEMHSIOT B OJIMH THIT?
2. Kakue OCHOBHbBIE TPU3HAKM XaPAKTEPU3YIOT NPEACTaBUTENEN KiaccoB Pako-
obpasuble, [Taykoobpasusie, Hacekombie?

3. HasoBure n1pomMbIc/IoBbIX pakooGpasHbiX. [1e onn 06uTaloT 1 Kakoii y Hux o6pas
HKU3HU?

4. CpaBHuTE HEPBHYIO CHCTEMY PEYHOIO PaKa M IayKa-KPeCTOBUKA.

5. Kakum 06paszom 0coGeHHOCTH THTaHKS 11ayKa-KPECTOBHKA OTPAKAETCS HA CTPO-
€HUH €rO NUIEBAPUTENBHON CUCTEMBI?

6. Kak nacexomple npucrnocobaensi k nojery? Kakoe ato umeer snauenue Juis
HACEKOMBIX?
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7. Cpasaure (PyHKIMN TeMOIMM(bI PEYHOTO paka M MalCKOTro JKyKa (MM 9epHO-
ro TapakaHa).

8. Ha ocHOBaHMM OCOOEHHOCTEN OPraHMU3aAlMK PEYHOTO PaKa, MayKa-KpecTOBH-
K4, MaiiCKOTO JKyKa (4epHOro TapakaHa) COCTaBbTE B TETPajAN TabJMIly CpaBHU-
TEJbHOM XaPaKTEPUCTUKH KJIACCOB, K KOTOPBIM OHM NPUHA/UICHKAT.

Knacc
Bueninee Hacexombie.
Pakoo6pasubie. ITaykoo6pasubie.
CTpOEHHE [TpeacraBurens —
IMpeacrasurens — | [Ipeacrasurens — = 5
e MaMCKU XKyK (Wam
peYHOIT paK ayK-KPEeCTOBUK

YepHbBIi TapakaH)

OTaennb Tena

Yucso ycukos

bpiomubie
KOHEYHOCTH

PoTosoii anmapar

9. Kakoe cTpoeHue n 3Ha9€HHE UMEIOT MOKPOBBI T€JIA YWIEHUCTOHOTMX?
10. B uem 0COBEHHOCTH CTPOEHHUS MOJIOCTH TeJIa YWIEHHMCTOHOTUX?
11. Oxapaxrepusyiite 0COGEHHOCTH CTPOEHUS U (PyHKIMI CNCTEM BHYTPEHHUX
OPraHOB WIEHUCTOHOTUX MO CPABHEHUIO € KOJbYATHIMHU Y€PBIMM.
12. Hazosure Bibl HACEKOMBIX, 3aHeceHHble B Kpacnyio kaury Poccun.
13. Oxapakrepusyiite 0COGEHHOCTH MOBEJIEHUA OOMECTBEHHBIX HACEKOMBbIX.
14. KakoBa poJib HACEKOMBIX B IPUPOJIE, B KU3HU Y€TOBEKA?

Kakue yTsepxaeHuns sepHbi?

1. YI€HNCTOHOTHE UMEIOT CErMEHTHPOBAHHOE TEJIO € IBYCTOPOHHEH CUMMETPHEI,
WIEHNCThIE KOHEYHOCTU U XUTUHOBbIN MOKPOB.

2. XUTHHOBBIN [MOKPOB 3AIMMIIAECT TEJO OT MEXAHUYECKUX M XUMUYECKUX BO3-
JEICTBHIL, OT MOTEPH BJIATH, BBIMOJIHAET POJIb HAPYKHOTO CKeJleTa.

3. YV wieHHCTOHOTUX OpraHbl OOOHAHMS M OCSA3aHUS PA3BUTHI ILUIOXO.

4. TTuesbl IMEIOT IPOCTBIE U CJIOKHBIE I71a3a, MAYK-KPECTOBUK — TOJIBKO IPOCTHIE.
5. BOABIIMHCTBO YWIEHUCTOHOTMX pa3/ieIbHOTObIE.

6. YienncroHorue HanbOJIEe CXOAHBI IO CTPOEHMIO C IVIOCKMMU YEPBIMH.
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Urorosas nposepka sHauun nornasam 1, 2, 3,4, 5,6, 7

MNpoeepebre cebs

1. B uem pasimume (PyHKIMIA OJAHOKJIETOYHBIX ¥ MHOTOKJIETOYHBIX OPraHM3-
moB? [TosicHuTe Ha IpUMepe MPOCTENIEro U KMIEYHOTIOJIOCTHOTO JKUBOTHOTO.

2. HasosuTe 1apcTsa )XMBOM IPUPO/ILI M OALAPCTBA KUBOTHBIX.

3. Kakune npusHaku )XHUBOTO OPraHM3Ma XapaKTepPHbI VIS JKUBOTHBIX? CpaBHU-
T€ MX € XapaKTePHBIMU MPU3HAKAMM PACTEHMIA.

4. Yem MOKHO OOBSICHUTH MHOTOOOPA3He JKMBOTHBIX B IIPUPO/iE?

5. CpaBHMTE CTPOEHME XKMBOTHOI M pacTUTENbHOU KieToK. HazoBure depTsl
MX CXO/ICTBA M pa3/In4Msl.

6. Kakue 0cOG€HHOCTH MUTAHUS 1 JIBHIKEHNI XapaKTePHbI /U151 pacTeHuii, a Ka-
KM€ — JUISl JKUBOTHBIX?

7. Tlo npaBuIaM CMCTEMATUKH PACIIOIOKHTE MOCJIEI0BATEBHO CIEeyIONIHE KaTe-
FOpPHMM: OTPSIJL, IAPCTBO, KIACC, TUIL, CEMENCTBO, BUA, poA. [losichnTe Ha npumMepax.

8. Jlaitre onpeaesenne Tkansm. HazoBuTe OCHOBHBIE TUIIbI JKMBOTHBIX TKAHEH.
B uem uX OmIMYME OT PACTUTEIbHBIX TKAHE?

9. HazoBuTe M KpaTKO OXapakTepH3ayiTe cTpOeHMe M (PyHKIMM TKaHEH KUBOT-
HBIX: 4) 3MUTEINATLHOMN; 6) COEJIMHUTEILHONI; B) MBIIIEYHOM; I') HEPBHOM.
10. Jlaiire onpejenenne cucrembl opranos. Hazosure opranbi, o6pasyiomue Ka-
KYI0OJIN60 M3 CHCTEM Y WIEHNCTOHOTHX, M MX (DYHKIMH: a) ONIOPHO-ABUTATENbHYIO;
6) NMOIEBAPUTENBHYIO; B) JBIXATEIbHYIO; T) BBIIEJUTENLHYIO; /) KPOBEHOCHYIO;
e) HepBHYIO. KakoBO 3HaU€HME KaX/01 U3 HUX?
11. O6bsicHUTE HBOTIOIMIO CUCTEM OPTAaHOB WIEHHCTOHOTMX Ha IPUMEPAX O/(HOI
M3 CHUCTEM: INIIEBAPUTEIBHOM, JIbIXaTEIbHOM, KPOBEHOCHOM, HEPBHOM, BbIJIE/IN-
TEJIbHOM, PA3MHOKEHUSI, OPTaHOB YyBCTB.
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Tnn Xop.qpaue (Chordata)

maea 8

§30 Xoppossie. MpumutueHbie popmbl

O6wume NpU3HaKM XOPAOBbIX XUBOTHbBIX

Tun Xopdosbie — opun U3 Kpynueimmx no 4YHCITy BUJIOB B IIAPCTBE JKMBOT-
HbiX. Beero B Hem oko0 50 ThiC. COBpEMEHHBIX BUAOB. XOP/JAOBBIE MOSBUINUCH
B Havyaie najxeo3os, 6oxee 500 man ser nazaa. Iosaraior, 4T0 OHM POU3ONLIH
OT KAKMX-TO IPEBHUX KOJIbYaThIX uepsei. IlpeacraBurenn storo Tuna o6aagaior
O0ImMMH NPU3HAKAMY M €IMHBIM IUTAaHOM cTpoeHus (puc. 109).

BHyTpEHHUM OCEBBIM CKEJIETOM CIY)KHT XOPO@ — yrnpyruii, INIOTHBIA 1 3J1ac-
THYHbIA TsoK. [lpn passuTnm 3apozabnna xopja o6pasyercst U3 CJI0sI SHTOAEPMBI,

Puc. 109. O6mas cxemMa BHyTPEHHErO CTPOEHMS XOPAOBOI0 KNBOTHOTO:
1 — xkaGepubie oTBepcTns; 2 — KPOBEHOCHBIE cOCyabl; 3 — Xopaa; 4 — nHepBHas TpyoKa;
5 — numesapuTebHas TPyoKa; 6 — aHAILHOE OTBEPCTHE
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oHa popMHpYeTCs B CHMHHOMN YaCTH 3aPOABINIEBOI KMIIKH. Y HU3MIMX XOPAOBbIX
OHA BBIIOJIHSET POJIb BHYTPEHHErO OCEBOTO CKEJIETA MOKU3HEHHO, Y BBICHIUX —
(byHKIIMOHMPYET B Ka4eCTBE OCEBOrO CKEJeTa TOJBKO Ha 3apO/bINIEBOM 3Tarie
Pa3BUTHSA, A Y B3POCJIBIX JKMBOTHBIX 3aMEIAETCA N0360HOUHUKOM.

Llenmpanvuas nepenas cucmema, rae HaAXOAATCSA HEPBHBIE LEHTPDI (CKOII-
JIEHUS TeJ1 HEHPOHOB), Y XOPAOBBIX NPEACTABICHA HEPBHOU mpyb6K O, KOTO-
pasi IpM PasBUTHM 3apo/blla 0OpasyeTcs M3 CJ10s 3KToAepMbl. Pacrnonoxkena
HepBHasi TPYOKa HA CIIMHHOM CTOPOHE Ha/l XOPJAOM. Y HU3IMNX XOPAOBBIX OHA
HE MOPA3/IeNAeTCsi HAa OT/JEJbl, a Y BBICHIMX Pa3/e/IseTCs Ha CIIMHHOM U TOJI0B-
HOI MO3T.

[lepeanunit otaen nuwesapumenvnoi mpybxu — rnorka. OHa UMeeT KHea-
beprvie omeepcmus u (PYHKIMOHMPYET KaK OGIMIT OTAE] MUIEBAPUTENBHOM
M JIBIXaTeAbHOI cHcTeM. Y HU3IIMX XOPAOBbIX HA MEXKaOGePHBIX MEPETOPOAKAX
Pa3BUBAIOTCS HCAOPHL, PYHKIMOHMPYIONIHME B TEUEHHUE BCEIl KU3HU. Y BBICIIMX
XOP/IOBBIX 3aYaTKH KaOp NOABJIAIOTCA HA ONPEAENEHHbIX CTA/IMSAX 3aPO/BIIIEBO-
ro pa3BUTHS, A ¥ B3POCIBIX )KUBOTHBIX Pa3BUBAIOTCS JI€ZKUE.

Kpome 3TMx OCHOBHbIX NPU3HAKOB Y XOPAOBLIX €CTb U APYrMe XApaKTepHble YepTbl.
k?'% Xopposbie — BTOPUYHOPOTbIE, BTOPMYHOMONOCTHLIE, ABYCTOPOHHE-CUMMETPUYHbIE

XMBOTHbIE. Y HUX HO PAHHMX 3TAMNAX 3APOALILEBOro PA3BMTUS HQ MECTEe NEPBUYHOTO
pTa GOPMUPYETCH QHANBHOE OTBEPCTME, O HA NPOTUBOMONOXHOM KOHUE Tena obpasyercs
BTOPUYHBIA POT.

Puc. 110. ITpeacraBurenn XOpAOBbIX XKHBOTHBIX: 7 — KocTHast pbiba (ru1oTsa);
2 — zemuoBojHOe (nsrymka); 3, 4 — npecMpiKalonmecs (Smepuiia, ames);
5 —nmuna (coiika); 6 — muekonuraomee (BOJIK)
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Y XOp/JOBBIX Pa3BUBAETCS MONEPEYHOINONOCATASI MYCKYAamypa, o60cob-
JII€TCsl TOJIOBHOM OTJIEeJI € opraHaMu 4yBcTB. KpoBeHocHast cucrema saamKnymast,
Yy BBICIIMX XOPJOBBIX Pa3BUBAETCsI MYCKY/IbHBIN HACOCHBII Opran — cepoye.

Takoe cTpoenue XOpJAOBBIX KMBOTHBIX OKA3aJI0Ch 3BOJIOIMOHHO IpOrpec-
CUBHBIM. JTO MO3BOJIIO UM OCBOUTDH BCE CPEbl OOUTAHUS, PACTIPOCTPAHNUTDCS
O BCEMy 3eMHOMY mapy. XOpAOBbI€ OTIMYAIOTCA OOJBIIMM Pa3zHOOOpa3nem
(puc. 110) n npeacraBaeHbl MHOTMMHU 3KOJOTHYECKMMH TPYIIIIAMH, a2 HEKOTOPbBIE
BUJIbl XOP/OBBIX JOCTUTAIOT BBICOKOU YMCIEHHOCTH.

Tun Xopaoseie pasaensiior Ha Tpu noaruna. /Isa n3 uux — becuepenuwvie
n Yepennvie, nnm Ilo3eonounvie, paccMOTpeHbI B 3TOM Kypce 3oonorun. [Tog-
Tun becuepennbie BmoyaeT oann kacce — Jlanyemnuxu, k noxruny Yepenubie
(ITo3BoHOYHBIE) OTHOCAT KJAaCChl: Xpsiujeavie polovt n Kocmuwie poiovt, 3emno-
soonvie, llpecmvikarowuecs, lHmuypt n Maexonumarouwue.

Moarun Becuepenusie (Acrania). JlaHueTHMk

Becuepennbie — MOpCKME, B OCHOBHOM JIOHHBIE )KMBOTHBIE, TOKU3HEHHO CO-
XpaHsiomue npusHaku tuna Xopaospie. M3ydenne aTux Hanbosee IMpPUMUTHB-
HBIX XOP/IOBBIX BaKHO JUISI TOHUMAHUS TTPOMCXOXK/IEHUS U HAYAIbHBIX 3TAIOB MX
3BOJIIOIMHN.

B knacce Jlanyemnuxu 30 coBpeMeHHbIX BHIOB. JIAHIIETHUKY XXUBYT HA MeJI-
KOBO/bSIX, B IPMOPEKHON YaCTH TEIUIBIX MOpel M okeaHoB. B Hameii ctpane onm
BCTpeyaloTcst Ha otMensax Yepuoro u finonckoro mopeii. boabnyio yacTs Bpeme-
HU 3TH JKUBOTHBIE IPOBO/IAT, 3aPLIBIIMCH B [IECOK M BHICTABUB HAPYXKY NIE€pe/HUIA
KOHEIl Tea ¢ npedpomoso 60POHKOU, OKPYKeHHOil uynarsiamu. [Turaorcs
JIAHIETHUKH TPOCTENIMMHU U OTHOKJIETOYHBIMH BOJIOPOCIISIMH.

JlaHeTHUK — NPUMHUTUBHOE XOpAoBOE kuBOTHOE. [0 BHEMHEMy Buay JaH-
HETHUK HAIlOMUHAET HeOGOJbIIYIO MOJYIPO3PayHylo PbIOKY JIHHOH 4-8 cMm
(puc. 111). Baonn Tesna ¢ BepxHei CTOPOHBI TAHETCS
cnunnou naasnux. OH NepexoauT B X60CMOBOU
NAABHUK, KOTOPDBIN 110 (OPME MOXOXK HA MEANITHH-
CKMI1 MHCTPYMEHT JIAHIIET. 3a 3TO CXOJACTBO JIAHIIET-
HUK U IIOJy4YWJI CBO€E HazBanue. Bnepsbie onucan ero
pycckmii akagemuk I1.C. IMTarac 8 1774 r. ITapabix
IUIABHUKOB y JaHleTHUKa HeT. KokHble NmOKpOBbI
Pse: 11, Tlassensinne: OY€Hb TOHKHME, CKBO3b HUX IIPOCBEYMBAIOT BHYTPEH-
3apbIBIIMIACA B I1€COK HHE OpraHbl.
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Puc. 112. Cxema BHYTPEHHErO CTPOEHHS NaHneTHnka: 7 — mynaibia; 2 — npeApoToBas BOPOHKA;
3 — xabephbie orBepcTus; 4 — HepBHas TPyOKa; 5 — xop/a; 6 — okonoxabepnas 110J10CTh;
7 — kumka; 8 — aHATbHOE OTBEPCTHE; 9 — MEYEHOUHBIH BHIPOCT

‘ JIaHIIETHUK MMOXXM3HEHHO COXPAHSAET BCE NMPHU3HAKU XOPJAOBBIX JKMBOTHBIX
(puc. 112).

BHyTpeHHMII OCEBOI CKeJIEeT €ro NpeACTaBIeH XOPJool, TSHymecs BIOIb
Tesa. XopAa M Jexamiasi HajJl Heil HepBHas TPyOKa OKPYKEHbI COEJUHUTEb-
HOTKaHHOU 0o6on0ukoil. OT yenmpaivHou HepsHou cucmemsvl (HepBHOH TPY6-
KHM) OTXO/SIT MHOTOUYMCJIEHHBIE HEPBBI — YYBCTBUTEIbHBIE (BOCIPUHUMAIOIINE
pasjpakeHue) U ABUraTeabHbie (nepeaaiomue Bo3dyxkaenue mpimiam). Hepsbt
o6pasyioT nepudepuIecKyio HEpBHYIO cucremy. B koxe naxoasrces ocsisameiv-
Hble KNemKu, B HePBHOM TPyOKe Cpe/iu JIpyIrMX HEPBHbIX KJIETOK — C8eMOuYyECm -
sumenvHvle 21a3KU.

Iloa xopaoit pacnionoxena nuwesapumenvuas mpybxa. Ilepexauii otaen
ee — IOTKA — uMeeT Jcabepuvie omeepcmusi. I103ToMy IIIOTOUYHBIH OTAEN KH-
HWIEYHUKA BBINOJHSAET (PYHKIMM KaK IHUIIEBAPUTENBHON, TaK M JbIXaTe€abHON
cucrem (puc. 113). B mexokaGepHBIX NEePeropojikax mpoxXoAaT xkabepHblie apTe-
pHH (TOHKME KPOBEHOCHBIE COCY/IbI), Y€PE3 KOTOPHIE B KPOBb MOCTYNAET KUCIIO-
PO, a B BOJY BBIIEAAETCS YITIEKUCIbIN ra3. [a3006MeH mponcxoAnT 3a cYeT pas-
HUIIBI JABJICHUI Ia30B, KOTOPbIE MOCTYNAIOT B MECTA C MEHBIIUM JaBIE€HUEM.

Puc. 113. Cxema numeBapuTeIbHON U BIXATETLHON CUCTEM JTAHIETHUKA:
1 — npeapoToBas BOpoHKa; 2 — mynaibia; 3 — kabepHbie oTBepCTHS; 4 — KNIIKa;
5 — anaibHOE OTBEPCTHE; 6 — FOHA/IBI
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Puc. 114. Cxema KpOBEHOCHO#T cHCTEMBI JTaHIleTHUKA: | — KabepHble apTepuu;
2 — cnunBas a0pTa; 3 — BeHbl; 4 — KanmwUIspHAst ceThb; 9 — GpIomHas aopra

Ha ane moTku HaxoauTest xeno6, BBICTIAHHBIN MEPIATEIbHBIMU KJIETKAMMU.
/IBIOKEHMsI pECHUYEK CO3/IAI0T MOTOK BOJIbI, KOTOPBII OMbIBaeT kabpbl. Mesikue
MUIIEBBIE YACTUIIBI, MOTABIIME B ITIOTKY, CKJIEMBAIOTCA M ITOTOKOM BO/IbI HAIIPAB-
JSIOTCS JaJIee 10 numeBapuTeabHoi Tpyoke. IToa BimsHnem numeBapuTeIbHbIX
COKOB IHIIA [I€PEBAPUBAETCH, a4 HEIEPEBAPEHHBIC OCTATKU YIAISIOTCS 4Yepes
aHAJILHOE OTBEPCTHE.

[lepeannii KOHEIl Tena OKPYXKEH CKIAJKOI KOXKM, KOTopasi obpasyeT 0K0J10-
Hcabepnyro noaocmy. ITo 3amMIAET KabEPHbIE MEJN OT MONAJAHUA B HUX
TBEP/BIX YACTHIL.

KpoBenocnas cucrema nannernmka samxuymas (puc. 114). ITo kpynnomy
OpIoIHOMY COCYy KPOBb JIBMIKETCS BIIepe/ K xabpam, rie okucasiercs (oborama-
ercst kucnopozaom). Io ciimnnomy cocyty (CMHHO#M a0OpTE) HACBIEHHAS KMCJIOPO-
JIOM apmepuaIbiasi KpoBb Pa3HOCUTCS KO BceM opraHam Tesa. OT HUX 6eHO3Has
KPOBb, HACBINIEHHAs YIIEKMCIBIM ra3oM, nocrynaer B 6piomuoii cocyn. Cepana
y IanneTHuka Het. Kposb iBrokeTcs 3a CYeT COKpanieHHs TaK Ha3bIBAEMBbIX «Kabep-
HBIX CEepPJeIl» — CTEHOK OPIONIHOIO COCy/la y OCHOBAHMSI KaOGEePHBIX apTepHil.

Oprasbl BbieI€HNsE OYE€Hb TOXOKU HA OPTaHbl BBIICICHUS KOJbYATHIX Yep-
BEH U NPEJACTABASIOT COOOI BbIIETNTENbHBIE TPYOOUKH, KOTOPBIE OJHUM KOHI[OM
OTKPBIBAIOTCS B I1OJIOCTDH TeJIa, JIPYTUM BHAJAIOT B 00muii kaHan. Heckosibko 006-
I[UX BBIICJUTENbHBIX KAaHAJIOB OTKPBIBAIOTCS B OKOJOMXKAOEPHYIO MOJOCTb.
Orciosa npoAyKThI JKU3HEAEATETLHOCTH HONAJAAIOT HAPYXKY.

JlanueTHuky, Kak ¥ GOJBIIMHCTBO JAPYTHX XOPAOBBIX, Pa3AeibHOMOJIbIE
KHUBOTHbBIE. Y CAMOK B IMYHMKAX 00pa3yloTCs AHIEKIETKH, y CAMIIOB B CEMEH-
HHUKaX — criepMaTo30u/ibl. OMI0J0TBOPEHHE HAPYKHOE: CIIEPMATO30MbI IIPOHHU-
KalOT B ANLEKIETKN B Bojle. Pa3MHOXKAIOTCA JIAHIIETHUKH B TEILIOE BPEMSI TOJA,
C BECHBI IO OCEHHU.

XOPAOBbIX CTAAUU PA3BUTUNA: OAHOCNOMHOIO, ABYXCIIOMHOIO U TPEXCNOMHOTO 3apOo-

m OnnopoTeopeHHas siuekneTka ApobUTCs, NPOXOAUT BCe TUNMYHLIE U AN APYTUX
Jksh abiwa. M3 Tpex 3apopbilesbix cnoes (AMCTKoB) — 3KTORepMbI, 3HTOAEPMbI U ME30-
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AepMmbl — GOPMUPYIOTCS BCE CMCTEMbI OPraHOB NaHUeTHUKA. JlunHka naHueTHuka cHavana
NNQBAET B TOMNLLE BOABI, 30TEM OMYCKAETCS HA AHO M 3aKANbLIBAETCS B NECOK, rAe U NPOBOAUT
NoYTH BCIO XM3Hb. [TONOBOM 3pENoCTH NAHUETHUKM gocTUratoT B BospacTe 2-3 nert. B Heko-
TOPbIX MECTaX NAHUETHWKM ckannueaiotcs B Gonbwom konuyectee — ao 1400 ocobeit
Ha 1 m2. B Takux paionax Oro-Boctounoit Azun yxe 6Gonee 300 net cywecrtsyet npo-
MBICEN NAHUETHUKOB. VX BBINOBNMBAIOT MENKOSYEUCTBIMM CETKAMM, YNoTpebnsioT B nuwly
BAPEHBIMU U CYLIEHbIMU.

Moarun Yepenuoie, unu Mozsoxounsie (Vertebrata), —
obume npusHaku nogTuna

K ugepenHbiM, WIH NMO3BOHOYHBIM, MPUHALIEKUT GOJBIIMHCTBO XOPAOBBIX
AKMBOTHBIX, B YaCTHOCTH KJIacchl Xpsienbie peiobl 1 KocTHbie pbi6bl, 3eMHOBOA-
usie, [Ipecmbikaomuecs, ITTuin: n MuiekonuTamime.

[To3BOHOYHbBIE OTIMYAIOTCS GOJIee BBICOKMM YPOBHEM Pa3BUTHSA, ueM Gecue-
pernubie. Onopoii Tesa y HUX CIYKUT NO0360HOUHUK, KOTOPbIN y BBPOCJIBIX JKUBOT-
HBIX 3aMeniaeT Xxopay. OCOGEHHO COBEPIIEHCTBYETCS EHTPAIbHASL HEPBHAA CH-
cTema: HepBHasi TPyOKa MOAPA3AEAAETCS HA 20106HOU U CRUHHOU MO32. XOPOIIO
PasBUTHI OpraHbl 9yBCTB. Passuics uepen, samyiaomuii roJI0BHOM MO3T. Dop-
MUDPYIOTCS NapHble KOHEeYHOCMU: y pbld — naphnvie NiasHUKU, y Ha3EeMHbBIX
MO3BOHOYHBIX — NSAMUNAIbIE KOHEYHOCNU. B oTiimune OT 6eCYePENHBIX Y ITO3BO-
HOYHBIX B KPOBEHOCHON CHUCTEME MOSBISIETCS MyCKyaucToe cepane. Opranamu
BbLIEJIEHUS CJTyKAT OYKU. [T03BOHOYHBIE BEyT aKTUBHBIN 00pa3 JKU3HU, HHOT/A
coBepuaOT Aajsekne Murpanuu. OHH OCBOMIM BCE CPe/ibl OOMTAHUsL U PaCpo-
CTPAHEHBI 110 BCEMY 3€MHOMY mapy. MHOrue Bujibl MO3BOHOYHBIX JJOCTUTAIOT BbI-
COKOM YMCJE€HHOCTH.

Tun Xopaossie BKIOYaeT GeCUepenHbiX U YePENnHbIX (MO3BOHOYHBIX) KUBOT-
HbIX. OZMH U3 CaMbIX IPUMHUTHBHBIX MPEJACTABUTENEH XOPAOBBIX — JIAHLET-
HUK, COXPAHSIIOIINIT BCE OCHOBHbIE MX MPU3HAKM B TEUEHUE BCEI JKU3HU: OCe-
BBIM CKEJIETOM CJIYKUT XOP/a, IIEHTPATbHONH HEPBHON CHCTEMOIl — HEpBHas
TpyOKa, MIOTKA MMeeT JKabepHbie OTBEPCTHS. JIAHIETHUK — Pa3/IeIbHOIIOJIOE K-
BOTHOE, KOTOPOMY CBOMCTBEHHO HapyKHOE OILIOAOTBOpeHue. Yepennoie Ha-
XOAATCS HA 6oJIee BBICOKOM YPOBHE Pa3BUTHsA, YeM GecuepenHbie.

Tun Xopaosbie, GecyepernHbie, JAaHIETHUK, Ye€perHble (T03BOHOYHBIE),
XOp/a, HepBHasA TPyOKa, OKOJI0Kab€epHast MOIOCTb.
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1. Ha kakue noarunel pazaensior Tun Xopaossie? Hazosure npejacrasu-
TeJe 3TUX IMOJATUIIOB.

2. Ha npumepe nannernuka (cm. puc. 113, c. 149) pacckaxnre 06 ocoben-
HOCTSIX BHYTPEHHETO CTPOEHUS XOPJAOBBIX JKUBOTHBIX.

3. Kakoe 3Hauenmne uMeioT JaHIeTHUKN?

4. B ueM nposBasieTcs yCJI0KHEHHE CTPOEHUS XOP/AOBBIX JKMBOTHBIX B CPAB-
HEHUHU ¢ 6ECIIO3BOHOYHBIMM, HANIPUMEDP KOJTbYATHIMU YEPBAMM?

§ 31 Peibbi (Pisces): obwas xapakrepuctuka m BHelWwHee cTpoeHne

Puib6bL — camasi MHOTOUMC/IEHHASI TPYIITA HO3BOHOYHBIX JKUBOTHBIX. OHa BKIIIO-
gaeT 0ko10 30 ThiC. COBpeMEHHbIX BUIOB. PBI6 nmoapasaensior Ha jBa kiacca —
Xpsauweevte poibot (akyanl, ckarsl) n Kocmmvie povibvt (0ceTpsbl, 10COCH, CEbH,
Kapacu, OKYHH, IIyKH U p.). OCHOBHBIM KPUTEPHEM TAKOTO PA3JAECJICHMS CIYKUT
BELIECTBO, U3 KOTOPOI'O COCTOMT BHYTPEHHUI CKEJIET PhIO — XPAU, NI KOCMb.

Pb16b1 HaCENAIOT pa3AMUHbIE BOJOEMbI HAIICH IUTAHETDI: OKEAHbI, MOPSI, PEKH,
o3zepa, npyabt. Bognas cpesa ouenn o6mmpHa: Iiomaib, 3aHATas OKeaHaMH, 1pe-
sbimaeTt 70 % nosepxuocTu 3emun, a Hanbosiee KybOKNe BIAMHbI yXOAAT B IIIyOb
okeaHos Ha 11 TeIC. M.

Muoroo6pasue ycioBmii )XM3HN B BOJIE TOBJIMIO HA OGIMK PbIG M TPHUBEIO
K BOBHUKHOBEHUIO 60JIbIIOT0 pasHooOpasus (hopM: MOABIEHHIO MHOKECTBA ITPH-
€noco61eHni K KOHKPETHBIM yCIoBUsaM obutanus (puc. 115).

Y poib cxaroe ¢ 60KOB Teno nmeeT obrekaemyio popmy. B Hem MoxkHO paziu-
YUTD FOJIOBY, TYJIOBUIIE 1 X60CM.

Puc. 115. PpiGbl pasimusbIx sKoJoruuecknx rpyms 7, 2 — oburaiomme B TOMIE BOAbI
(nerarmueckue) Tpecka u TyHell; 3 — noBepXHOCTHAsA JeTyudas pbibka; 4 — joHHas kambana
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lTososa Tynosume XBocT

Puc. 116. Buemnee crpoenne puiobi: A — o6mmii iian crpoenns: 1 — nosaps; 2 — mias; 3 — por;
4 — xabepHast KPbIIKa; 5 — rPyAHOMN MUIABHUK; 6 — GPIOIIHbBIE IUTABHUKM; 7 — CIIMHHOI IUIABHUK;
8 — anasbHOE oTBepeTHE; 9 — ananbHbI WIaBHUK; 10 — 6okoBas smHUs; 171 — XBOCTOBOI!
mwiaBHUK; b — gemysi ¢ rogoBeiMu Kosbifamu; B — onpeenenne Bo3pacta pbiobl

CHapyk# TeJO pbIO IOKPBITO KOJXCEU, B KOTOPOI HAXOJSATCS MeJKue (Kak
y OKYH$I) HUIM KpPYIHbIE (KaK y Kapra) KOCTHble ¥ewyu. Oun uepenuiieodpasHo
HAJIEraloT JAPYT Ha Jpyra ¥ IUVIOTHO MPHUKPBIBAIOT TYJIOBUINE M XBOCT. Yentys nocro-
SIHHO PacTeT, U Ha Hell 06pasyloTcs roJIoBbl€ KOJIbIA, 110 HUM MOJKHO ONIPEAEUTh
Bo3pacT puiosl (puc. 116, b, B). Ectb ppibbl 1 rosokoxue, 6e3 yemyu (Hanpu-
mep, com). Teno pui6 cKOMB3KOE, TaK KAK MOKPBHITO BBIIEJICHUAMU CAUSUCTIDIX
JHcenes3, pacnoNokKeHHbIX B Koxe. Yenrys 6b1BaeT okpaieHna B cepedpucro-cepbie,
gyepHble ToHA. /Ui MHOrMX ppi6 XapakTepHa sipkasi OKpacka, OCOGEHHO /i Tex,
KOTOPbIE€ OOUTAIOT CPEM KOPALIOBBIX pU(OB.
bIObI MMEIOT KOHEYHOCTH — HeNApPHble Y NapHble NAAGHUKU. E!_I_@._pl—lble —
3TO CIMHHBIE, XBOCTOBOM M aHAJILHBIN, WM MOAXBOCTOBON. BasxkHeNIMM M3 HHUX
ABIAETCS XBOCTOBOM. OH CJY)KMT IVIABHBIM MOTOPHBIM OPraHOM — € €r0 MOMOIIbIO
priGbI gBMTaloTca Brepea. CHU3y mo 60Kkam pacrosioKeHbl MapHbIE TUIABHUKH:
nepejHue — rpyiHble, 3ajiHue — OplomHbie. [pyaabie 601€e MOABMKHDI, OHU YJaCTBY-
IOT B IOBOPOTAX TEJIA B BOJIE, IBVUKEHNH BBEPX, BHU3 U B CTOPOHbIL. Bprommubie u ne-
NapHBIE IUIABHUKH YE€PKUBAIOT TEJIO PhIObI B HOPMAJILHOM, BEPTHKAILHOM MOJIO-
xennn. [Tozagm GPIONIHBIX IUIABHUKOB BU/IHBI TPM OTBEPCTHS: aHAIIBHOE, TI0JIOBOE
u moueBoe. Yepes aHanbHOE BBIOPACHIBAIOTCS! HENEPEBAPEHHBIE OCTATKU IHIIH,
4yepes MOUYEBOE — BPE/HbBIE ITPOJIYKThI JKU3HEAEATENIbHOCTH, YE€PE3 M0JI0BOE Bbl/e-
JSIHOTCS MPOJAYKTHI PA3MHOKEHMS: MKPa Yy CAMOK M CEMEHHAsA JKHJIKOCTh Y CaMIIOB.
ITo Gokam Tena peiGbl HAXOMATCS OP2aHbl GOKOBOU NUHUU — KAHAIIDI, JIEHKa-
IME B KOKE 10J1 Yenyei, Ha JIHe KOTOPBIX PacrioiokKeHbl YyBCTBUTEIbHbIE KIETKH,
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BOCHPUHMMAIONME KOJEOAHNS BOJbI. ITH OPraHbl MO3BOJSIOT PbIGE BOCIIPUHU-
MaTh MOTOKM BOJIbl, OOTEKAIONEH TEJO, pa3jnyaTh MpeAMEThbl Garozaps BOJ-
HaM, KOTOPBIE OTXOJAT OT 3TUX MPEJAMETOB.

Jlpyrue opranbl 4yBCTB pacroJiOKeHbl Ha rosose. Ipanuneii Mex/ay roaoBoit
M TYJIOBHIIEM CYMTAIOT 3a/(HUIT Kpaii scabepubvix xpoviuex (cm. puc. 116, A).
OHM NPUKPBIBAIOT KaGPbI ¥ MOCTOSHHO JABUTAIOTCS, OOecneYnBas IPUTOK K jKab-
pam cBexen BoJbl, 6HoraToil KMca0poaoM. Ipanuily Mexy TyJIOBHIEM M XBOCTOM
YCJIOBHO MPOBOJAT Ha YPOBHE aHAJTHLHOTO OTBEPCTHS.

Ha ronose cnepeau Bujen por. Prom peidoa 3axBaThIBaeT NUILY M BTATHBAET
BOJIy, HEOOXOAMMYIO JUisl AbIXaHus. Belle pra pacnoyoxeHnbl #HO30puU, OTKPbIBa-
IOmKecs B Opzanvt 000HANHUS, ¢ TTOMOIIBIO KOTOPBIX Pbl6a BOCHIPUHUMAET 3a-
IIaXM BEMECTB, PACTBOPEHHBIX B BoJie. [71a3a pri6 oBosbHO Gosbmue. Ilepeausis
CTOpPOHA HAPYXHOU 06on0ukn (porosuna) ninockas. [lox neit naxoauTca BbI-
nykJas JMH3a (XpPyCTaJIMK), Jalomas yMEHbIIEHHOE M300paXKe€HHUe NPEJAMETOB
Ha CETYATKe, KIETKAX, BOCHIPUHUMAIOUIMX CBETOBbIC pa3jipaxKeHus. PuiObr BujaaT
Ha OJIM3KOM PACCTOSIHUY U Pa3/IMYaloT I[BETA.

Opranos cryxa Ha HIOBEPXHOCTH T'OJIOBbI HE BUJHO: OHU PACIIOJIOKEHBI 110 H0-
KaM roJIOBbl BHYTPH Yepena. 3ByKOBbIE BOJIHBI B BOJI€ Pbi6a BOCIIPMHMMAET BCEH
MOBEPXHOCTDBIO TeJIA. ITHU KOJeOAHUS BBI3BIBAIOT PA3/IPAKEHNE HEPBHBIX OKOHYA-
HUW 6HYMPEeHHe20 YXa, a BOZHUKIINE BO30OYKJIEHUS MEPEAAIOTCS 110 CIyXOBBIM
HEPBAM K FOJIOBHOMY MO3TY. PsiJoM ¢ BHYTPEHHUM yXOM HAXOAMTCS OP2an paeé-
Ho6ecus, Giarojapsi KOTOPOMY pbloa OLIYHIAET IOJIOKEHHE CBOETO Tea, Iepe-
MENEHMSI BBEPX U BHU3.

JNla6oparopHas pabora N2 6

Tema. Buemuee crpoesue 1 0COGEHHOCTH NEPEBHKEHUS PHIODI.

Uens. M3yunTs BHENIHEE CTPOEHUE U CIIOCOODI IEPEABUIKEHNS PbIOBI.
O6opynosanue: Ganka ¢ pIGOIl B BOJE, JIYNIA, IPEAMETHOE CTEKJIO, Yenysi
PBIObBI.

Xop pabotbi

1. Paccmorpure poiby B 6anke ¢ Bo1oi. OObsicHUTE, KaKOe 3HAYEHNE UMEeT
(opma ee rena.

2. PaccmoTpuTe OKpACKy Tesa phibbl Ha GPIONIHOM M CITMHHOI CTOPOHAX.
Ecaun ona pasznmana, TO yKa)KuTe NPUYMHBI 9TUX Pa3JIMYMIA.

3. Kak pacnonoxkena yemys Ha Tesne ppiobl? Kakoe 3Hauenue sto nmeer
JUst JKM3HM pbIObl B Boge? C mMOMOMIBIO JIyIibl PAaCCMOTPUTE CTPOEHUE
OTJEIBbHON YEenyHKH.
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4. Haiizinre OT/€bI TEIA PbIObL: TOJOBY, TYJIOBHUINE, XBOCT. YCTAHOBUTE MX
rpanuibl. OGBACHUTE, KAKOE 3HAYEHUE UMEIOT ILUIABHbIE TIEPEXO/IbI OT/IEIOB
TeJIa JUIsl JKU3HHU PhIOBI B BOJIE.

5. Haiigure y ppibbl HO3ApH, m1a3a, 60koByio juHMO. Kakoe snauenue
HMEIOT 3TH OPTaHbl B )KU3HM PbIObI? BoIsicHUTE, B 4eM OCOGEHHOCTD CTPO-
C€HMS IJ1a3.

6. PaccmoTpuTe riaBHUKM pbiObl. Kakne n3 HUX napHble, Kakue — Herap-
uele. [TonabmozaiiTe 3a paboTOI IJITABHUKOB IPH JIBMKEHUH PLIObI B BOJIE.
7. 3apucyiiTe paccmaTpuBaemylio pbidy. O603HaubTe Ha PUCYHKE YaCTH TeJla.
CaenaiiTe BBIBOJ O IPUCIIOCOOIEHHOCTH PBIOBI K JKM3HM B Boje. Caenaiite
PHCYHOK YEIYHKN PbIObI, OTMETHB CBETJIbIE M TEMHbIE 110J10ChI. KakoB BO3-
pacT pbIObI, Y KOTOPOH B3sATA 3Ta YenTyiika?

Ppi6b1 XOpOImo npucnocobieHbl K KU3HU B BOJAHON cpese. OHu umeloT ooTe-
Kaemyio (popmy Tena, IIaBHUKH, 0OGECIeUnBaIoIMe IBUKEHNE B BOJE, OPraHbl
4yBCTB, MO3BOJIAIOMME OPUEHTUPOBATHLCS B BOJIE.

X

Ppi6b1, XBOCT, Yenryn, napHble U HENAPHBIE TUIABHUKHU, OPraHbl H0KOBOIA
JIMHUM, J)KaOepHbI€ KPBIIIKK, HO3/[PU, BHYTPEHHEE YXO, OPTdH PABHOBECHS.

1. ITo BHemHEMy BUJy ONIPEJIEINTE MECTAa OOUTAHNSA PbIO, N300 PaKEeHHbIX
Ha pucynke 115 (c. 152).

2. Kakoe cTpoenue MMeIOT ITOKPOBbI TEJIa PbIO M KAKOBO 3HAYE€HUE UX B ¥KU3-
HU pbIG?

3. C noMompio KAaKUX OPraHOB YYBCTB Pbi6a OPUEHTUPYETCS B BOJIE?

4. HazoBuTe IJIaBHUKH PHIOBI M OXapaKTepuayiTe X (PyHKIMM.

§32

BHyTpeHHee crpoeHue pbib

Buyrpenunee crpoenune ppib pacCMOTPEHO HA IIPUMEPE PeUHO20 OKYHSL.

OnopHo-geurarenbHas cuctema. OCHOBY BHYTPEHHETO CKeleTa pPbiObl
(puc. 117) cocTaBasioT MO3BOHOYHUK U YEPEIIL.

I10360HOMHUK COCTOUT U3 HECKOJIBKHUX JIECSTKOB IIO3BOHKOB, MTOXOXKMX JIPYT
Ha Jipyra. Kaxprit no3BOHOK MMEEeT YTONEHHYIO YacTh — TEJIO MO3BOHKA, a TaK-
’Ke BEepXHHME M HIKHHe JIyru. Bepxuue ayru BMecte 06pasyioT KaHal, B KOTOPOM
JeXKHUT CUHHO# Mo3r (puc. 117, B). /lyru 3ammmaior ero ot Tpasm. Beepx ot ayr
TOPYAT JUIMHHBIE OCTHCTBIC OTPOCTKH. B TyJOBMIIHOM OTJ€/€ HMKHME JyTrH
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(6okoBBIE OTPOCTEM) Pa30OMKHYThl. K 6OKOBBIM OTPOCTKAaM MO3BOHKOB ITPUMbI-
KAalOT peépa — OHU NPHUKPBIBAIOT BHYTPEHHUE OPraHbl M CAYKAT ONOPOi JIs
TYJIOBUIITHOM MYCKyJIaTypbl. B XBOCTOBOM OT/1€/1€ HMIKHME JIyTM ITO3BOHKOB 00pa-
3yI0T KaHaJI, B KOTOPOM MPOXOAAT KPOBEHOCHBIE COCY/IbI.

B ckenere ronossl BuiHA HEeGOIbINAA Yepentas Kopobka, vim uepen. Koctn
4epena 3alumaloT roJoBHoNH Mo3r. OCHOBHYIO YaCTh CKEJIETa rOJIOBbI COCTABIISA-
10T BEPXHUE M HYJKHHUE YETIOCTH, KOCTH IVIa3HUIL M )KabepHOoro anmnapara.

B xaGepHowm anmnapare Xopomo 3aMeTHbI KpylHble jKabepHble Kpbimku. Ecim
UX IPHUIIOHATE, MOXKHO YBHAETD Jcabepubie Oyzu — OHM NAPHBIE: JIEBbIE U ITPa-
Bole. Ha )xabepHbIx Jiyrax HaxoaaTcs KaOpbl. MbIniil B ro10BHOM 9acTy Malo, OHH
PaCIONIOKEHBI B 00/1aCTH KaOePHBIX KPBIIIEK, YETIOCTEH 1 Ha 3aThLIKE.

Ectb ckenervl nenapnovix n napuvix naiaénuxos. Ckener HenapHbIX IUIABHU-
KOB COCTOMT U3 MHOTHUX YJUIMHEHHBIX KOCTOYEK, YKPEIUIEHHbIX B TOJIIE MYCKYJIATY-
pbl. CkesieT napHoro IIABHUKA COCTOUT U3 CKeJleTa ROACA U CKeleTa C60000HOU
xoneynocmu. Ckener rpyiHOro nosica NpUwieHeH K ckesety rososel. Ckener cBo-
60/1HOI KOHEYHOCTH (COGCTBEHHO TUIABHMKA) BIJIIOYAECT MHOTO MEJIKHMX M YJUIMHEH-
HbIX KocTouek. bpromuoii nosc obpaszosan oxHoi KocTbio. Ckener cBOGOAHOrO
GPIONIHOTO IUVIABHMKA COCTOUT U3 MHOTHX JUIMHHBIX KOCTOYEK.

8

II/ 77

Puc. 117. Ckeser kocTHOI pbiObl: A — 06mmit Bua: 7 — vemocty; 2 — ueperr; 3 — kabepHas
KpbIIKa; 4 — IJIeYeBOil N0C; 5 — CKeJET rPYAHOTro IIABHUKA; 6 — CcKeJeT GPIOMHOTO IUIaBHHKA;
7 — pebpa; 8 — niaBHMKOBbIE Jyun; 9 — 103BOHKY; b — TyJIOBUIIHBII 1T03BOHOK; B — XBOCTOBOIT
MO3BOHOK: 1 — OCTHCTBIN OTPOCTOK; 2 — BepXHAA yra; 3 — GOKOBOH OTPOCTOK; 4 — HIDKHASA Jiyra
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Puc. 118. Buyrpensee crpoenne KOCTHOH pbiObl (camka okyhst): 7 — por; 2 — xkabpbr; 3 — cepane;
4 — neuenb; 5 — KeaUHbII My3bIph; 6 — JKEIYA0K; 7 — IUIaBaTebHbII ITy3bIPh;

8 — kumeunuk; 9 — ronosnoii moar; 710 — nozsonounuk; 77 — cnmunoi Moar; 72 — Mbiw;

13 — nouxa; 74 — cenesenka; 15 — smunuk; 76 — anaibHOE OTBepCTHE; 17 — MOJIOBOE OTBEPCTHE;
18 — moueBoe orsepcrue; 19 — MoueBoit my3niph

\ Takum 06pasom, ckeleT npeacTasiseT coboil Ormopy JUis Teaa U OPraHoB JIBU-
HKEHMSI, 3aAMUINAECT BAKHEHIINE OpPraHbl.

OCHOBHBIE MBIIIIbI PACIIOJIATAIOTCA PABHOMEPHO B CIIMHHOM YaCTH TeJa PhIObI;
0COGEHHO XOPOIIO PAa3BUThI MBIINIbI, ABUTAIONIME XBOCT.

MnasarensHeif Ny3bipb — OCOOLIIT Oopras, CBOHCTBEHHbII TOJLKO KOCTHBIM PbI-
H6am. OH pacrosoKeH B MOJOCTH TEJIA M0/ HO3BOHOUYHHUKOM. B xoze sMGpnonainb-
HOTO Pa3BUTHSA OH BO3HMKAET KAK CIIMHHOM BBIPOCT KMIIEYHOH TpyOku (puc. 118).

[T1aBaTesbHbIN My3bIph TO3BOJISIET PbIOE HE YTOHYTH MO/ COOCTBEHHOH TsKe-
cTpi0. OH COCTOMT M3 OJJHOM WM JIBYX KaMep, 3aII0JHEH CMECHIO Ia30B, OJM3KOM
1O COCTABY K BO3/JyXy. ¥ TaK HA3bIBAEMBIX OTKPBITOIY3bIPHBIX PbI6 OOBEM ra3os
B IUIABATEJIBHOM Iy3bIPE MOXET MEHATHCS HMPHU BBIIEJICHUM M MNOMIOIEHUN
UX Yepe3 KPOBEHOCHbIE COCY/Ibl CTEHOK ITy3bIPSi WJIM TIPU 3aIIaThbIBAHUM BO3/TyXa.
10 U3MeHAaeT 0ObEM Tesla PhIObI U ee yAeabHyIo Maccy. brarogapsa rmiasarenbHO-
My Hy3BIPIO MACCA T€JIA PHIObI MPUXOUT B PABHOBECHE C BHITAIKMBAIOMEN CHIIOM,
JeicTBylonel Ha ppiby Ha ONpe/ieIeHHOM TyOuHE.

MuwesapurensHas cucTeMa HAYMHAETCS KPYIHBIM PTOM, PACIOJOKEHHBIM
HA KOHIIE I'OJIOBBI M BOOPYKEHHBIM democtamu. Mmeercs obmmpnas porosas
110710¢Th. EcThb 3y6bl. 32 pOTOBOI IMOJIOCTBIO HAXOAMUTCS MOJOCTDL MOTKU. B Hel
BHJIHBI JKaO€epHBIE 1EJIH, pa3/ieJIeHHble MekkabepHbIMU neperopoakamu. Ha nux
pacnono)eHbl )Kabpbl — opranbl Abixanus. /lanee cieayer numesBojg n o6beMuc-
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Now

BJIOX BbIJIOX

Pauc. 119. Kposenocnas u ipIxateabHas CUCTEMbl KOCTHOM pbi6Gbl: A — cxema KpOBEHOCHOI
cucremst: 71— cepute; 2 — 6piomnas aopta; 3 — npuHOCsIHe )kabepHbie apTepun; 4 — BIHOCAINE
KabepHble aprepuy; 5 — COHHas apTepus (HeceT KPOBb K roJiose); 6 — CrimHHas aopTa;

7 — KapMHAJIbHBIC BEHBI (HECYT KPOBb K cepuy); 8 — OpionHas BeHa; 9 — KanwuisipHas ceTh
BHYTPEHHHX opranos; b — jkabepnas ayra: 7 — kabGepHble ThIYMHKN; 2 — )KabePHbIE JIETECTKH;

3 — xabepuas wactuna; B — cxema gpixanns: 7 — Hanpasienne moToka Boabl; 2 — xabpsl;

3 — wabepHbie KPbIMIKH

ThIH keayaok. M3 xenyaka numa nocrynaeT B KUKy, B skenryake n kumeunuke
NUIIA [ePEBAPUBAETCS TMOJ AEHCTBUEM IHIIEBAPUTENBHBIX COKOB: B JKEJYIKE
JEMCTBYET JKENYJOUYHBIA COK, B KUIIEYHUKE — COKH, BblJEJIsSi€MbIE JKEJIe3aMU
CTEHOK KMIIEYHHUKA U TOJUKETYA0OYHOM JKele3bl, a TAKKE JKeJIdb U3 IKEIIHOTO
ny3pIpsi M nedyeHn. B kumeuHuke nepepapeHHasi NUIA M BOJA BCACBIBAIOTCS
B KpoBb. Henepesapennble ocTaTKu BbIOPACHIBAIOTCA HAPYXKY YEPE3 aHAIbHOE
OTBEPCTHE.

OeixarensHas cucrema pacnosoxkena B obnactu raorkn (puc. 119, B, B).
CkesleTHOI Onopoi kabepHOTo anmnapaTta CJIyKaT YeThIPe Mapbl BEPTHKATBHBIX
KaOEPHBIX JIyT, K KOTOPBIM MPUKPEILISIIOTCS )XabepHble racTunbl. OHM pasziesieHb!
Ha Gaxpomuarbie HcabepHuvie aenecmxu. BHyTpy HUX NPOXOJAT TOHKOCTEH-
HbIE, BETBAIIMECS HA KAIWJLIAPbl KPOBEHOCHbBIE cocym,!} Yepes cTeHKM Kanmuis-
POB MJIET ra3000MEH: MOMIOIEHNE U3 BOJIbI KMCJIOPO/IA U BBIIEIEHUE YITIEKUCIIO-
ro rasa. Bopa asmxercs mexjy xaGepHBIMM JlenecTKaMu Giaarojaps COKpale-
HUIO MYCKYJIATYPbl IIOTKU M IBUKEHUIO jKabe pHbIX Kpbimek. CO CTOPOHBI ITIOTKH
KOCTHBIE JKabepHbie Ayru HecyT wcabeprvie moruunku. OHn 06eperaiT MArkue
HEKHBIE )KaOPbl OT 3ACOPEHUS NMUINEBBIMA YaCTUIIAMH.
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Puc. 120. Hepsras cucremMa KOCTHOM poibbl: A — obmas cxema: 7 — 4€penHo-MO3roBbl€ HEPBbI;
2 — rOJI0BHOM MO3T; 3 — CHIUHHOI MO3T; 4 — CIMHHOMO3IOBbLIE HEPBbI;

b — cxema rosioBHoro mosra: 1 — nepeaauii Mo3r; 2 — IpoMeKyTOUHbII M03r; 3 — cpejHuii Mo3r;
4 — MOZKEUOK; § — MPOJOJATOBATHINH MO3T

KposeHocHas cuctema poi6 3amknyTas (puc. 119, A). Kposb HenpepbiBHO Te-
YeT Mo cocyAam 61arogapsi COKpaIeHuio d8YXKamepHozo cepoya, COCTOAMETO
u3 npedcepous v xceaydouxa. Yepes cep/iie NpoOXoOAUT BEHO3HAS KPOBb, COJIEP-
JKalas ymeKncabiii ras. JKesyrodek npu cokpaneHmm HarpasJisieT KPOBb BIlePe/|
B KPYIHBII cocy/l — GpionHyio aopTy. B o6iacTu sxabp oH pacnajaercs Ha YeTbipe
napbl MPHHOCAIMMX KabepHbIX apTepuii. OHM BETBATCA HA KAMJUISIPBI BIICPE/
B )KabGepHBIX JienecTKax. 3/1eCh KpOBb OCBOOOXK/IAETCS OT YIIEKUCJIOTO rasa, 060-
ramaeTcs KUCJIOPOAOM (CTAHOBUTCS apTEPUATbHOI ) 1 Yepes BhIHOCAIME Kabep-
HbI€ APTEPUU HANPABASETCA B CHUHHYIO A0PTY. TOT BTOPOU KPYIHbINH COCYA
HeceT apTePUAIBbHYIO KPOBb KO BCEM OPraHaM TeJia M B roJioBy. B opranax u Tkamnsix
KPOBb OTJAA€T KMCIOPOJ, HACHIMQAETCS YIIEKUCIBIM ra3oM (CTAHOBUTCHA BEHO3-
HOI1) ¥ [10 BEHAM [IOCTYIAET B CEPAIIE.

HepsHas cucrema. LlenTpanbuas vepsHas cucrema (ILTHC) cocrout us roaos-
HOro M criMHHOTrO Mo3ara (puc. 120, A). Jo106H0U MO32 NMeET NATH OT/IENOB!
nepeonuil, nPoOMeNCYMoUHvLil, CPEOHUN MO32, MO3NHCEHOK N NPOO0NZ0-
eamuwiit mo3ez (puc. 120, b).

[1poAOArOBaTHI MO3I IUIABHO TEPEXOAUT B CRUNHOU Mo32. [lepudepunue-
CKasi HEpBHAsl CHCTEMa npeJicTaBieHa Hepsamu, coeaunsiomumu [THC ¢ oprana-
Mu. OT FOTOBHOTO MO3ra OTXO/SAT ¥epenHo-mo3206svte Hepebl. Oun odecreyn-
BAIOT paboTy OPraHOB YyBCTB M HEKOTOPBIX BHYTPEHHUX Opranos. OT ClIMHHOTO
MO3ra OTXOJAT CRUHHOMO3206ble Hep6bl. OHU PEryJIupyioT COIIACOBAHHYIO
paboTy MyCKyZIaTyphl Tejla, OPraHOB JIBMJKEHUs, BHyTpeHHUX opranos. Hepshas
cucTeMa KOOPAMHHUPYET AEATETbHOCTh BCETO OPraHM3Ma, a/IEKBATHBIE PEAKIMN
JKMBOTHBIX HA BO3/I€HICTBHS BHENIHEH CPE/bI.

OpraHsl BbiAENEHUSs ITPEICTABICHBI NOYKAMU, PACTIONOKEHHBIMU B/IOJIb ITO3BO-
HOUYHUKA, MOYEMOYHUKAMU 1 MOHEB8bIM ny3bipem (cm. puc. 118, c. 157). Yepes
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39TH OPraHbl U3 TE€JA PbIObI YAWISIOTCS U3JIMITHUE COJIM, BOJA U BpPEAHbIE JUIs
OpraHu3Ma MPOAYKThI JKU3HEIEATEIbHOCTH.

Moua nocrynaer no MO4YeTOYHUKAM B MOYEBOMH Iy3bIph, 4 U3 HErO BLIOPAChI-
BAETCsl HAPYKY.
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JNla6oparopHas pabora N2 7

Tema. Buyrpennee crpoenue pbiobi.

Uens. M3yunTh 0COGEHHOCTH BHYTPEHHETO CTPOEHUS PhIO M €T0 yCIOXKHe-
HUE B CPABHEHUH ¢ HeCYePErnHbIMU JKMBOTHBIMM.

O6opynoeanue: MUHIIET, BAHHOYKA, TOTOBBIH BJIKHBII IpenapaT pbiobl
(vIm BCkpbITasi cBEXKast pbida).

Xop pabotsi

1. PaccmoTpuTe pacnosiojkeHne BHYTPEHHUX OPraHOB B TEJI€ PhIObI.

2. Haiimnre n paccmoTpuTe )Kabpbl. Onpeeimre MecTo MX pacrolOKeHHs.
YeranosuTe, K KaKoi cMcTeMe OpraHoB oHM oTHOcATcs. Kak apnmaT puiobr?
3. Haiipure xenyloK, KNINIEYHUK, NE€YEHD.

4. Haiiymre Ha BJIQXHOM Npenapare cepjie. YCTaHOBUTE €ro MeCcTo pac-
nosoKeHus: B nojoctu tena. Kakue oprasbl OTHOCATCS K KPOBEHOCHOM
cucreme? [louemy Takasi KpOBEHOCHAs CUCTEMA HA3BIBAETCSH 3aMKHYTO?
5. Onpenennre, caMKy WM camila Bbl paccMaTpuBaeTe. YCTaHOBUTE pac-
NOJIOKEHNE CEMEHHUKOB (AMYHUKOB) B IIOJIOCTH TEJA.

6. Onpezesmre pacroaoKeHUe IMOYEK B MOJIOCTH TeJa. YKAKHUTE, K KAaKOH
CHCTEME OPraHOB OTHOCATCS paccMOTpeHHble opranbl. Kak mpomncxoaur
ylaleHUEe BPEHBIX MPOYKTOB KU3HEAEATETbHOCTH U3 OPraHnu3Ma phiObi?
7. CocraBbre B TETPAAM CJAEAYIONYIO TabIuILy:

Haapanue cucTeMbl Opralos,
Haspanue oprana KOTOPOM NPUHAUIEHKUT
paccMaTpuBaEMbI OpraH

8. Cenaiire 3aKJIl0YEHAE.



ITo cpaBHEHUMIO C JIAHIETHUKAMU PbIObI 60JI€€ BHICOKOOPTaHM30BAHHbBIE KU~
BOTHBbIE. XOp/ia y HUX 3aMeNIeHa MO3BOHOYHHMKOM; KaOpbl UMEIOT CIOXKHOE
CTPOEHHE; CEPJIIE MYCKYJTMCTOE, IBYXKAMEPHOE; OPTaHAMU BbII€JIEHUST CITyKaT
[OYKHM, MOYETOYHUKHA U MOYEBOH My3bIpb. [leHTpasibHas HEpBHAs cuCTeMa
(HepBHas TpyGKa) pa3/jieieHa Ha rOJOBHOM (IATH OTAENOB) U CIIUMHHOI MO3T.

HEYHOCTEH, CBOOOHBIE KOHEYHOCTH, IUIaBATEAbHBII ITy3bIPb, TOJOBHOM
MO3T M €ro OT/eJIbl (IepeAHuii, IPOMEKYTOUHBIN, CPEAHUIL, IPOJOITOBa-
ThIH MO3I, MO3)K€UYOK), CHMHHON MO3I, YEPEIHO-MO3rOBbIE€ U CIIMHHOMO3-
TOBbIE HEPBbI, MOYETOUYHUKHM, MOYEBOM My3bIPb.

ﬁ [To3BoHOUYHUK, pedpa, KabepHbIe JyTH, )KaOepHbIE JENECTKH, M0sca KO-

% 1. HasoBure 0CHOBHBbIE YacTH cKesieTa pbibbl. Kakylo (hyHKIMIO OHM BbI-
MOJTHAIOT?
2. M3 KakMx OPraHoB COCTOSIT ONOPHO-IBUTATEIbHAs, /IbIXaTEIbHAS, KPOBE-
HOCHasl, IEHTPAJIbHAsA HEPBHAsI CUCTEMBI PbIO?
3. [lepeuncianTe XapakTepHbIE YEPThl BHYTPEHHETO CTPOEHUSI PbIO.
4. O6bsCHUTE 3HAYEHHE [UIABATEIbHOTO ITy3bIPA B )KM3HU KOCTHBIX PbIO.

§33 | OcobeHHOCTM pa3mHOXEeHUs pbib

Opraxel pasmHoxenus. Pribbl, Kak MpaBuio, pa3/eIbHOIObIE KUBOTHBIE.
Opranbl pa3MHOKEHHS CaMOK — suyHuku (cm. puc. 118, c¢. 157), B Hux cospesa-
0T SSNIEKJIETKN — UKPUHKU. Opraibl PA3MHOKEHUS CAMIIOB — CEMEHHUKU (MOJIO-
k). B HMX cospeBaloT ciepMaTo30M/bI.

PasmHoxenue. Camky BbIMETBIBAIOT MKPUHKM B BoAy. Camipl obimBaior
AMIEKIETKH CEMEHHOI JKMJIKOCTBIO co cnepmarosongamu. Ilocre otogorsope-
HUS — CJIMSIHUSA CTIEPMATO30M/Ia C ANIEKIETKON — M3 OIUIOJIOTBOPEHHON MKPUH-
KU Pa3BUBAIOTCSl MAJAbKU PbIO.

Yame Bcero ppiGbl BBIMETBIBAIOT UKPY B BOAY M HE MPOABJAIOT 3a60Ty O 110~
tomcTBe. [Ipm TakoM cnocobe pasMHOXKEHUS 0OpPa3yeTcst 04€Hb MHOTO MKPH-
HOK — COTHH, TBICAYM, COTHU ThICAY, JIa)K€ MUJUIMOHBI, TAK KAK MHOTHE U3 HUX
norubaioT: 4acTh NOEJAAIOT XMIIHUKH, JPyrue nonajaioT B HeGJaronpusTHble
YCJIOBMS, HOPAXKAIOTCS TUIECEHBIO, Mapa3uTaMu IU60 ruGHYT 110 APYrUM NPUYH-
HaMm. Hanpumep, tpecka BoimersiBaeT 0 10 man ukpunok. B Hameii crpane
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Cpeay MPEeCHOBOJAHBIX pbI6 Hanboee MI0A0BUTHI ca3an (10 1,5 Man MKpUHOK)
u myka (1o 1 MJIH MKPUHOK).

OanHako ecTh cpesy pbib M Takue, KoTopbie 3a60TaTca o0 noromcTse. OHu
OTKJIQ/ILIBAIOT MKPY B yriyOoieHus gHa (J10COCH), CTPOAT THe3/a (KOoMomKa —
oM. puc. 162), Hocar ukpy Bo pry (THaanus) i Ha Tese (pbida-uria, MOPCKOH KO-
Hek). /Uit HEKOTOPBIX PbIO XapaKTEPHO HCUBOPONcOeHue. Cpen XpSEBbIX Phid
GOJILITMHCTBO AKYJI JKMBOPOJAAIIME M POXKAAIOT akyaaT. Ilpu 3a6ore o noromcTse
YMCJI0 MKPUHOK, OTJIOXKEHHBIX OJJHOM CaMKO#, M POK/IEHHBIX JIETEHbINIEN COKpa-
m@aeTcs 0 AECATKOB M euHUIl. B 3a60Te 0 mOTOMCTBE MPOABISIOTCS CIOKHBIE
¢opwmbl noseienns ppi6. Hanpumep, camer KOJIOMKHA PEBHOCTHO OXPAHSET CBOE
rHE3/I0 OT XMIHUKOB, a TPONUYECKUI COM, BHIHOCUB MKPY BO PTY, BIIOCIEICTBUU
NO3BOJISIET MAIBLKAM MPATATHCSA TaM, €CJIM UM YTPOKAET ONaCHOCTD.

Murpauum. Kak u3BecTHO, pbIObl TOCTOAHHO ABUKYTCA B BOJE B OJIMHOYKY
U rpynnamu. Muorue pbiobl nepemMemaiTcs Ha 6onabmue pacctosHus. Takue
nepemMeneHus JKHBOTHBIX HOCAT Ha3BAHUE MUZPAUUU.

BeiBaioT Kopmosvie muzpayuu. Tak, cenbay nepeMemaioTcs B OKeaHe BCIe/
32 IVIAHKTOHOM, CJIYKAallMM MM MUIIEH, 32 CENbASAMU JIBUXKYTCS AKYJIbI, KOTOPbIE
oxoraTca Ha HuX. MHTEpecHbl Murpanum, cBg3aHHble ¢ pasMHo)eHueMm. /leno
B TOM, YTO MECTA C OGMIBLHBIM KOPMOM YaCTO HE MOJAXOAAT PbIGaM /Ui pasMHOKe-
HMS, TAK KaK MKPY HEOOXOMMO OTKJIAbIBATh B YMCTYIO BOJY, 60raTyio KMCIopo-
JIOM, XOPOIIO IPOrpPeBAEMYyIO COJTHEYHBIMU JTydaMu. BoT u aBmxkyTcsa poiobl, npe-
0/10/IEBAsi COTHY M JIAXKE THICAYN KWJIOMETPOB, OT MECT HAZYJIA K MeCTaM Hepec-
ma (pasmuoxxenusi). Tak nocrynator zococu Ha Jlanbauem Bocroke n Ha ceBepe

Puc. 121. Komomxka y ruesaa Puc. 122. Top6yma-cepebpsanka

(BBEpPXY) M camen rop6ymu nepe
HEPECTOM
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Espomnbl, ocempnt Kactiniickoro mopsi. P16, kOTOpbI€ MAYT U3 MOPE B PEKN WIN
13 PEK B MOPsi, HA3BIBAIOT NPOXOOHBIMU.

Bapocibie 0co0M AaIbHEBOCTOYHOTO J0COCs 20pbywu (puc. 122) nocie He-
pecra obpedennl Ha rudesb. MHCTHHKT OCTaBUTh nocie cebs MOTOMCTBO Y HUX
TaK CWIEH, YTO, MOJHUMASICh 110 PeKaM, OHU HUYETO HE €ST U NPUXOAAT K MeC-
TaM HEpPeCcTa M3HYPEHHBIE TOJOAOM, OTKIAABIBAIOT HKPY, OIUIOJOTBOPSAIOT €€
M ornoaioT.

Pri6b1 — paszesbHONONBIE KUBOTHBIE. Pa3MHOKAIOTCS B BOJIE: CAMKU BbIMe-
TBIBAIOT MKPY, CaMIIbl BBIIEASIOT HA MKPY CEMEHHYIO JKMJKOCTh. BoabmmucTBO
PbI6 BBIMETBIBAET MHOXECTBO MKPUHOK M IMOCJIE OIUIOJOTBOPEHMUS OCTAB-
nasgeT ux 6e3 mpucmMoTpa. MHOro MKpUHOK rH6HET. Y 3a00TAMUXCSA O TTOTOM-
CTBE PBIO HEMHOTO MKPUHOK, GOJIbIIAS YAaCTh UX 6JIarornoJydHO pa3BHUBAETCS
B MQJIbKOB.

WMKpUHKH, MaJIbKH, )KUBOPOMKJIECHUE, MUTPAIIMM, HATYJ, HEPECT, IMPOXO/I-
ﬁ HBIE PBIOBI.

1. Yro Takoe nepecr?

2. Kakoil Tun OIUIOZOTBOPEHMsI XapaKTepeH st GOJbIMIMHCTBA PbIG?
OxapakrepusyiiTe 0COGEHHOCTH PA3MHOXKEHMs PbIO.

3. O6bscauTe noHaTHE «MUrpanus». Kakosa posb Murpanum B Ku3Hm pbio?
4. Tlouemy B XU3HM PbIO HAPSTY C KOPMOBBIMU UMEIOTCS MUT'PAIIMU, CBSI-
3aHHbIE C pasMHOXeHuem? [Ipuseaure npumepsl.

5. C yeMm cBA3AHO PA3TMYHOE YMCJIO MKPUHOK Y PbIO Pa3HbIX BUIOB?

§ 34 | OcHosHble cucTemaTuyeckue rpynnsi psib

Knacc Xpswessie peibsl (Chondrichthyes)

K Xpsiweevim pvibam oTHOCSTCS aKyJibl M CKAThI.

Bcero B okeanax u mopsix o6uraeT okoso 850 BUI0B COBPEMEHHBIX XPSAIIEBbIX
peI6 (puc. 123), npumMepHO NOJIOBUHY UX COCTABJSIOT aKyJibl. Bo BHemHeM cTpoe-
HUM @KYJIbl XOPOIIO BBIPAKEHBI IIPUCIIOCOGICHMS K JKU3HU B TOJIIIE BOJBIL: TOPIIE-
JoBUJIHAs (popMa Tesia, OCTPOE PbUIO, TEMHAsI OKpAacKa CIIUHBI M CBETIOE OPIOXO.
TorakaMy MOITHOTO XBOCTOBOTO IUIABHUKA AKyJIa JABHIKETCS BIIEPE/], pa3BUBasi IPH
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Puc. 123. Xpsmessie peiobi: A — axyabr: 1 — Mopckas smcuna; 2 — aky1a-MoJIoT;
3 — umMHHOKpbLIas aKkyna; 4 — KnTosas akysna; b — ckaTel: 5 — MaHTa, WIH MOPCKO# 4epT;
6 — nuna-peida; 7 — XBOCTOKOX; 8 — MUNOBATHIN cKaT; 9 — aneKTpuyYecKkuii ckat
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3TOM GOJIBIIYIO CKOPOCTD. BOJBIMHCTBO akysl — akTUBHBIE XUITHUKNA. OHM OXOTST-
cs1 Ha pbI6, KPEBETOK, HAMAJAIOT HA BOJHBIX MJIEKOIHUTAIONIMNX, OTACHBI JaXKe JUIS
Kynaromuxcs mojei. Cpean akys ecTh BEJIMKaHbI, HAIPUMEDP TOJIyOas aKyJa JUId-
HOM /10 5 M. A camasi GoJbInasi B MUpE — KUMOBas AKY1a, HECMOTPSA Ha HOJIbIIoe
Te0 nHOoM 10 20 M, coBceM 6€30011HA: OHA MUTAETCS IUVIAHKTOHHBIMU PauyKaMH.
baus sna xusyT ckamut. IX T€10 yIuIomeHHOE, paciulaCTaHHOE T10 ITOBEPXHO-
ctv Ha. OHYM eI T MOJLTIOCKOB, PAYKOB, uyepBeil, pbib. [L1aBHMKH y cKaTOB pacno-
JIOKEHBbI 10 OOKaM TeJla M NPH JBMKEHUHM BOJHOOOpa3HO meBessTcs. Cambrii
KPYIHBII CKAT, B pa3Maxe IUIABHUKOB JJOCTUTAIOMMI 8 M, — manma. OH yacTo 1uia-
BAET B NOBEPXHOCTHOM YaCTH OKEaHa, MHOT/A C ITYMOM BBIITPBITMBAET U3 BOJBI.

i G R

Al sme e

o TN

Kocmuwie poi6ot — ouenn 6oabmast (29 ThiC. COBPEMEHHbBIX BUOB) U Pa3HO00-
pasunas rpynmna. [IpegcraBurenm aToro Kracca oGUTAIOT B Pa3JIMUYHbIX BOAOEMAX,
COJIEHBIX M NPECHBIX — OKE€aHaX M MOPSIX, peKax, odepax u npyzax. K kocTabiM
poibam otHocsiTes Jyuenepoie u Jlonacmenepwie poibvi.

Jlyuenepeie poibbi. K yuenepbiM ppibaM OTHOCST KOCIUCTBIX PblO — caMyio
MHOTOUYMCJIEHHYIO TPYIIY CPEIM KOCTHBIX pbi0. KocTrcThbie pbhiOb XKUBYT B TOJIIIE
BOJIbI, 62113 HA, y 6eperos, Ha IyOUHE U B MaJIEHbKUX BojloeMax. M3BecTHb! 061-
TaTEJIV TETUTBIX Y XOJIOXHBIX MCTOYHUKOB, ITPECHBIX U COJICHBIX BOJ. Y PbIO, JKUBY-
IUX Ha GOJIBIIUX ITyOMHAX, YMEHBIIMINCH U JaKE COBCEM MCUE3/IH 11a3a, TaK Kak
JKHMBOTHBIE HE MOJIL3YIOTCA UMHU B TEMHOTE. Y HEKOTOPBIX IyGOKOBOJHBIX PbIO
BO3HHUIJIM CIELHaIbHbIE€ OPraHbl CBEYEHUS KAK ONMO3HABATEIbHBIC JUIS BU/A
¢donapuky Ha roaose. Takosbl, Hanpumep, yourvuuku. K xoctucreiv poibam
OTHOCSATCSI MUPHBIE PACTHTEIbHOSIHBIE BU/IbI (HAIIPUMED, CA3aH, moacmoaobux)
M OUEHb ArpecCUBHbIC XUIMHUKN (WY KU, OKYHU, combl). Cpean MOPCKOM pacTu-
TEJBHOCTH «3aBUCAIOT» MOPCKME KOHBKM M BEPTUKAJIBHO 3aMHUPAIOT MOPCKUE
uzavl. BpIBAIOT pBIOBI, NPUIMITAIONINE K TeJaM KPYIHBIX OBICTPOXOAHBIX PBIO
Wi KUToB (putba-npununano). Koctucreie poiobl MMEIOT MHOTO CaMbIX Pa3HO-
0Opa3HBIX U OYEHb MHTEPECHBIX, JaKe MPUIYUTMBBIX, IPUCIOCOGIEHUN K yCII0-
BUSIM OOMTAHMSI.

Cpean KOCTHCTBIX pPBIG BBIAEASAIOT TPUMHUTHBHBIX 0CEMpPoOOPaA3HbIX
(puc. 124). Cpean HUX XOPOILIO U3BECTHBI Ocemp, beayza, ceeproza, cmepasiov.
BuenHe oHM TOXO0XHM HA aKyJl — UMEIOT TOPIEAOBUAHYIO (POPMY TeJId, BBITIHYTOE
pbuio. B oceBoM ckenere BCIO XKU3HbL cOXpaHsieTcss Xopaa. OHaKo 3TH phiGbl —
KOCTHBIE: B U€perie Y HUX Pa3BUThl KOCTH, HA TOJIOBE BU/[HbI KPYIIHbIE KOCTHbIE
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’KabepHble KPBINIKH, Ha TOBEPXHOCTH KOKH 3aMETHBI KPYITHbIE KOCTHbBIE Yenlyn —
xKyukmn. Mkpa y aTux ppi6 Meakasi ¥ MHOIOYMC/I€HHAS.

OceTrpoo6pasHbie pbiObl — OY€Hb BaXKHbIE OOBEKTBI TPOMBICJIA, JAIOIIHE 1E€H-

HBIE JUIsl YEJIOBEKA IMUIIEBbIE MTPOAYKTHI, COJEPKANME BLHICOKOKAYECTBEHHBIE

nuTaTebHble BemecTsa (6eaKkn 1 KUpBI). BhICOKO neHnTCst YepHas oceTpo-

Basi MKpa.

HM3-3a nepenpoMbIC/ia ¥ 3arps3HEHUS BOJOEMOB YNCJIEHHOCTh OCETPOBBIX PbIO
pe3ko cokpaTmiaack. [ToaToMy MX OXpaHa 1 BOCIIPOM3BO/ICTBO — O/IHA U3 ITIABHBIX
3aJ1a4 NMPUPOJOOXPAHHBIX OpraHusanuii. OceTpoBbie pbiObl — KUTEIN BOJAOEMOB
uckmounrenbno CesepHoro noaymapusi. Poccust — oiHa U3 Tex cTpaH, KOTOpbie
00J14/1a10T CAaMbIMHM KPYITHBIMM MUPOBBIMH 3aITACAMH OCETPOBBLIX pb1O. OceTpoBbie
#uByT B 6acceitnax Kacnmiickoro n YepHoro mopeii, B HeKOTOpbIx pekax Cubupu.

OHM MPOBOASAT B MOPSIX, O PA3 B HECKOMbLKO NIET YCTPEMASIOTCS B PEKM HA HepecT.
o 2000 km nponnbIBAOT OHM K MECTOM PA3MHOXeHMUs B BepxoBbsi Bonrn. 3a 310
BPEMS NMONOBLIE NPOAYKTH CO3PEBAIOT, NPMOBPETAIOT COCTOSHUE TEKYYECTHU: MKPa cBOBOAHO
BbITEKAET M3 Tena puibbl 1 oceaaet Ha aHo. OTNOXMB MKPY U ONNOAOTBOPUB €€, pbibbl ynnbi-
BaIOT 0BPATHO, NOMNb3YACh NOMNYTHLIM TEYEHUEM PEKHU. Te4eHMe NPUHOCUT B MOPS M MONOABIX
pbibok (Manbkos).
Camsie kpynHble cpeau ocetpoobpasHsix peib — 6enyra, a 8 Cubupu — kanyra. [nuxa tena
3Tux peib pocturaetr 5 m, macca — 1,5 1. Ocetpsl MoryT Bsipactats Ao 3 M B anuHy. Poibam
CTQNo TPYAHO NPOABMIrATLCS K MECTAM HEPECTA B CBS3W C rMAPOCTPOMUTENLCTBOM. [1nOTUHBI
3NEKTPOCTAHUMIA NEPEKPLINK Pycna pek, U pbibbl HE MOryT MUIPMPOBATH K BEPXOBbLSM
u B npuTokm. MbiTasick pelnTs Npobnemy BOCNIPOM3BOACTBA 3TUX LEHHbIX pbib, nioau npeany-
CMOTpenu B NIOTUHAX CneuransHble NdTel — peibonogbemHrku 1 wntossl. OpHako camon
3¢ PeKTUBHOM MEPOIt OKA3ANOCh CTPOUTENLCTBO CNELManbHbIX pbibO3aBOAOB MO BOCNPOM3-
BoaCTBy oceTposbix. Ha Tepputopusix 3TMx pbi6O3aBOAOB CO3AAHA CUCTEMA BOAOEMOB,
NPeaHa3HaYeHHbIX ANs HepPecTa oceTpoBbIX pbib, BbiBEAEHMs M noapactanms manbkos. Moa-
POCLUYIO MONOAb BbIMYCKAIOT B PYC/IO PEKH, U TEYEHMEM OHQ CHOCMUTCS B MOPE.

ﬂ B Kacnuitckom u YepHom mopsix xusyT ocetpbl 1 Benyru. bonbluyto 4acTs Xu3Hu
U3

Puc. 124. Pasnbie Bub1 oceTpoobpasubix peib: 1 — pycckumii ocerp; 2 — 6eyra; 3 — crepasb
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Jlonacrenepsie pbibbl. K snonacre-
nepbIM pbiGaM OTHOCATCS 0B0AKOObL-
waujue u Kucmenepvie, KoTopbie Bce-
ra NPUBJIEKAIOT BHUMAHHUE HEOOBIY-
HBIM CTPOEHUEM U 00PA30M KU3HU.

[sosikogpiwalume AbILAT HE TONbKO
;Jk?é,'. xabpamu, Ho 1 nerkmu. Mx Hosppu

NPOMYCKalOT NOTOK BO3AYyXA BHYTPb
POTOBOM MOMOCTH, 3ATEM B nerkue. ITo no-
3BOMISET UM AbILLATL BO3AYXOM Npy aepuum-
Té KMCNOPOAQ B NPEecHOW Boge. B ocHosa- Puc. 125. ABcrpaimiickasi ABOSIKO/IbIIIAIIAS
HAM NOPHBLIX MAGBHMKOB Y HWUX HOXOAATCS  pbiba — HEOLEPaTon
MbiLLLbI B BUAE MSACMCTBIX NOMNACTEM, NO3BO-
NSIOLME ONMPATLCS MAABHUKAMM HA rPyHT. [lBoskoabilwallye pbibbl XUBYT B pEKax U 03epax
TPEeX KOHTUHEHTOB: B ABCTpanuu oaut Bua — Heoueparoa (puc. 125), 8 Appuke — yetbipe
BMAQ MpoTonTepycos, B Amepuke oauH Bug — nenugocrper. OueHb MHTepecHbiMi Bronoru-
yeckumu yeptamm obnapatot npotonTepycel. [pu nepecbixaHMn BOAOEMOB OHM 3ApPbIBA-
IOTCS B WA, NOKPLIBAIOTCS KANCYNOW, CTEHKU KOTOPOM 0BpasyeT NpONUTAHHbIA CAU3bIO UA,
“ BNaaaioT B cnsuky. MHorpga oHa MoxeT npoanuTtbcs Heckonbko net (o6biuHo 3-5, pexe
po 8 net). Takoe nosegeHWe No3BonseT nepexuTs 3aTaHyBLWeecs HebnaronpusTHoe Bpems
OTCYTCTBMA AOXAEN M NepecbixaHus Boaoemos. C noseneHWem BoAbl CNAYKA Npekpaliaercs,
u pbibbl NEPexoasT K aKTUBHOMY 06pasy XU3HK.

Kucrenepsie pbiobl, KaK ¥ JBOSIKOJBIIIAIIME, MOIIU JBIIATH U PACTBOPEHHBIM
B BOJI€ KMCJIOPOZOM C IOMOMIBIO Kabp, U aTMOC(EPHBIM BO3JYXOM, NOJIb3YysACh
JerkuMu. EJMHCTBEHHBIN HbIHE XUBYIMI BHJ KMCTENEPBIX — JAAMUMEPUS.
(pmc. 126) — yrparmia ciocOGHOCTD JABIIIATH ATMOC(EPHBIM BO3yXOM. ITH U3MEHE-
HUsI, CKOPEE BCETo, IIPOU3OILIH IIOTOMY, YTO €€ JaJIEKNE MPEAKH IEPECETIINCH U3
IPECHBIX BOJIOEMOB B NIyGMHBI OKeaHa.

JlaTumepuio MHOI/Ia BUIABIMBAIOT
B Unmiickom okeaHe BOJIM3M BOCTOY-
HOro mnobepexbs AQpPHUKH, TAe OHA
xuBeT Ha mrybune ot 400 xo 1000 m.
Y 3Toii pBIOBI €CTh JIETKOE, HO OHO 3a-
MOJIHEHO JKMPOBOM TKaHbIO. Buaumo,
y HPEJKOB COBPEMEHHON JIaTUMEpPHUU
Jerkoe paboTanro HOpMaIbHO. JlbimuT

pbl6a C: IOMOMBIO )Ka6p EHCAOPOROM, Puc. 126. CosBpemennas kucrenepas pbioa —
pacTBOpeHHbIM B Boje. Kak n y 1Bosiko- JaTumMepus
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JABIIAIMX PbIO, MapHbl€ TUIABHUKU JIATUMEPUM UMEIOT MYCKYJaTypy (MsiCUCTbIe
JonacTv) — ppiba MOKET Ha HUX ONMPAThCS, NEPEMENAsACh MO IPYHTY.
JlpeBHue Kucrenepobie, BUAMMO, ObLIN TEMM KUBOTHBIMU B 3BOJTIONUH MO3BO-
HOYHBIX, KOTOPbIE COYETAIH B cebe YepPThl NPUCTIOCOOIEHMI K JKM3HH B BOJIO-
eMe ¢ 4epTaMM, NO3BOJISABIIMMM NPUOIM3UTBLCS K Cylie (JIETKUe, CKBO3HbIE
HO3/IPH, MyCKYJIMCTbI€ ApHbIC IUIABHUKMN). BepoaTHO, OT KMcTenepoix pbio
B IAJIEKOM TTPONLIOM IPOU30NLIN ApeBHNe ampudum.

K siyuenepbiM OTHOCHTCSI HOJBIIMHCTBO COBPEMEHHBIX KOCTHBIX pbi0. 1o cTpoe-
HHIO 1 06pasy JKM3HU OHU XOPOIIO MPUCTIOCOOIEHDI K YCIOBUAM OOUTaHUS B BO-
ne. Cpeau Jydenepbix MHOTO MPOMBICJIOBBIX PbIO. 3anachl HEKOTOPBIX HEHHBIX
ppI6 (0CO6EHHO OCETPOOGPA3HBIX) IMOJOPBAHBI M3-3a IEPENPOMBIC/IA U 3aTPA3-
HEHUsA BOJOEMOB, THIPOCTPOUTENbCTBA. OHM HYXKJIAIOTCS B OXpaHe U CIie-
IUATBHBIX MEPAX M0 UX BOCCTAHOBJIEHUIO.

Jlonacrenepsie peiOb (ABOAKOABINIANIME M KUCTENEPBIE) UMEIOT MBIIIIIBI HA ITap-
HBIX TUIABHUKAX, HA KOTOPbIE OMMPAIOTCSA MPHU ABMKEHUM 110 JHY. /IBOAKO/bI-
marmue puibbl CIIOCOGHBI ABIMATH BO3AYXOM. OT IpeBHUX KMCTENEPDIX B MTAI€0- |
30€ NMPOM30NUIN IepBble aMpUOHH.

/4? Xpsamenble pbiObl, KOCTHBbIE PbIObI: Jydyenepble, KOCTUCTbIE PbIObI; OCeT-
2§ poobGpasHbie, JTonacTenepblie pbiObl: ABOAKO/AbIIIAIIUE, KUCTENIEPDIE.

1. HasoBute npejcrasuresei iacca Xpsiesbix pbi6. Ha nx npumepe pac-
CKQKMTE O BIMSAHUM CPE/Ibl OOUTAHMUsI Ha BHENTHEE CTPOEHUE ITUX PbIO.

2. Ha npumepe oceTpoobpasubix (cM. puc. 124, c. 166) oxapakrepusyiite
OCOBGEHHOCTHM BHENTHETO U BHYTPEHHETO CTPOEHMsI KOCTHBIX pbib. Kakue
4epThl COMMKAIOT MX ¢ XpsmeBbiMu ppibamu? Kakoe npakruueckoe 3ua-
YeHHE MMEIOT 0CETPOOGPa3HbIE PhIObI?

3. B ueM cX0ACTBO pasjMYHBIX ITPYNIl KOCTUCTBIX PbIO M B YEM MX pas-
Juamne?

4. Vicrionb3ys pUCYHKHM, HA30BUTE MIPE/JICTABUTE/IEH KOCTHBIX PbIO.

5. Ha npumepe Heoneparoaa u natumepus (cm. puc. 125 n 126) nepeun-
cmTe 0COGEHHOCTH CTPOEHMS IBOSIKOABIIIAIIMX M KUCTENEPBIX PbIb.
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§35 Mpomeicnoesie peibei. Ux ncnonszosanmne n oxpaxa

Povi60on106cme60 — ona u3 cambix ApeBHUX (GOPM XO3AHCTBEHHOMN J€ATENILHO-
cTu nojei. PeiGol uis ues10Beka — MCTOYHMK OYE€Hb LIEHHBIX ITUIIEBLIX TPOAYKTOB
(’KMBOTHBIX GEJIKOB M JKUPOB), KOTOPBIE JIETY€e YCBAUBAIOTCS, Y€M PACTUTEIbHbIE.

IIpoMbinieHHBIH 0B PbIG BEAETCS B MOPSIX, OKEAHAX, HA KPYITHBIX PEKax,
B 03epax. Ppi6 BoIpamuBaioT B CliENMaIbHO CO3/IaHHBIX JUIS 3TOTO npyAax. OCHOB-
HbI€ OKEAHWYECKHUE NPOCTPAHCTBA, IIE BEJETCS KPYIIOTOJWYHBIH BBLUIOB Pbi-
Obl, — 3TO CyOTpPONMYECKME M TPONHYEeCKue BOAbI AmiaHtudeckoro, Tuxoro
1 Muauiickoro okeanos. 3tn o61acTH OKEaHOB He 3aMep3aioT. B paitonax, npu-
Gmokennbix Kk CeBepHOMY MOIOCY, BOJA CHIbHO oxuaxaaercs, a CeBephbiii Jle-
JAOBUTBIA OKEAH MMEET MOCTOSIHHBIN JIE/IOBBII TOKPOB.

Koro nossit B okeanax? Oxeanuueckyo ceavob (amaanmuyeckylo, muxo-
OKeancKy1o), caraxy, cCapoury usacu. ITn ceab0eobpasHbLe OTANYAIOTCA JTETKO
OTAENSAIOMENCS Yenryeil U CTaiHbIM 00Pa30M JKU3HH.

B ceBepHBIX BOJAX JIOBAT MPECKY, NUKULY, HABAZY. DTUX MPECKOOOPAIHBLX
(puc. 127) MOXKHO y3HATB 110 YyCHKY Ha TOAOOPOAKE U TPEM HEITAPHBIM IIABHUKAM
Ha crMHe. ITUX pbIb IABHO M TPAJAMUIIMOHHO JIOBAT U 110651 B Poccun.

B okeaHe noesT 1 apyrux peib, XOPOLWO 3HAKOMbIX BCEM MO HA3BAHMAM: MOPCKO#M
oy oxyse, MUHTaH, Makpypyc, xek, kambana. Mpomeicen puib B okeaHax Beaetcs,
(&2 vax NpaBuno, B MecTax, NnpubnuxerHbix k 6eperam, Ha rnybuxe go 400-500 m.
310 obnacte wensdpa — Geperosbix OTMENEN y OKEAHMYECKOTO MOPOra — nepexoaa
k Gonbwmum rnybunam. 3pecs ckannueaetca mHoro puibul. Ha nos ¢ Takux rny6un paccuu-
TaHbl M opyaus noea. B okeaHax u mopsix puiby NOBST TPANAMM, KOLIENLKOBLIMM HEBOAQA-
mu. B Haweit ctpane peiby nobuiBaioT 1 Bo BHyTpeHHUx mopsx. Hanpumep, menkyio kac-
nuickyto kunbky nosst 8 HepHom, Kacnuitckom u Asosckom mopsix. B Bantuitckom mope
NPOMBINSIOT BANTUHCKYIO KWUAbKY, WAK
wnpot, canaky. TpaguumoHHsiM B Poccum
scerna 6uin0 pLIGONOBCTBO HA KPYMHbIX
pekax. Jlococesbix peib nosst Ha [anbHem
Boctoke, 8 Cubupu n Ha Esponeiickom
Cesepe Halwe cTpaHsl.

Jlococeswvte poibvt — kema, zop-
bywa, cemza, nepka, Kuncyu, popens.
Mx MOkHO y3HaTb mo KHPOBOMY IJiaB-
HHUYKY Ha CIIHHE. Msico nococeBbIx

Pbl6 HMEET IPEKPACHbIC BKyCOBBIC Puc. 127. INpeacraBurenn TPECKOOGPA3HBIX:
Ka4dyecTBa, 1 OHU AT KpaCH)’lO I/Ipr. 1— TpeckKa; 2 — HATUM
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Kak 1 0CEeTpOBbI€, JIOCOCEBBIE HEPECTSTCS B BEPXOBbAX PEK — ABJIAIOTCA MPOXO/-
HBIMM ppiGaMu. OHAKO B OTJIMYHE OT OCETPOBIX JIOCOCEBDIC HE BOSITCSI TOPOKU-
CTBIX PeK ¢ GHICTPbIM TEYCHHMEM M Hepenajamu BbicoTe. [Ipoasnranch Kk MecTam
HepecTa, OHY IIPEO/I0JIEBAIOT MOPOTH, HEGOIbIINE BOLOTA/LI M IBIKYTCS TIPOTHE
TedeHs: HaBCTpedy ObICTPO TEKYIIEi BOJE.

B pekax JOBAT M Kapnoobpasnvlx — casama, moacmoaobuxa, Kapacs,
naomey, mapans, 6061y. Kpome KapnooGpa3HbIX B PEKAX BBLIABIMBAIOT CO-
MO8, WYK, CYOaKos.

Jlist GBHICTPOTO MOJYYEHHs PBIGHOI MPOAYKIMY PBIG Pa3BOJAT B CHEIMAILHBIX
npyzax. B npy006bix x03aiicmeax pri6 pasvMHOKAIOT B CIEIMAILHO CO3/AMHBIX
YCIOBUSIX: B XOPOMIO TPOrPeBaeMoii, Goratoit KNCIOpOAOM BOJIE M IPH o6mIMMn
. JUIs 5TOrO CTPOST CHCTEMY IPYAOB — HATYJIbHBIH, 3MMOBAILHBIF, HEPECTO-
BbIi1, BIPOCTHOM (puc. 128).

Ha pa3HbIX 3Tarax Ku3HU PbI0 epeBOJAT U3 OHOTO Npyaa B JPYyro, TpeTHii
u T. 1. B npyaax passoasar casana, kapna, kapacs, moacmonobuxa. B npyabt
K 3TUM PacTUTEILHOSIHBIM PhIGAM 4acTO MO/ICAKUBAIOT HECKOIDKO WYK. B npu-
CYTCTBUM XMIHBIX MMPHbIE PBIGHI JydIe pacTyT u GbicTpee npubGaBIAIOT B Macce
(110 TOCJIOBHIIE «HA TO M LyKa B MOpE, 4T00 Kapach He apemMai»).

Puc. 128. [IpynoBoe X034iHCTBO M OGBEKTDI PA3BE/ICHMS: A — cxeMma MpyloBOro Xo3sicrsa:
1 — peka; 2 — BOAOOTBO/HBIN KaHaL; 3 — HATYJIBHBII TP 4 — 3UMOBAIbLHBIE TIPY/bL;

5 — HepecToBbie Ipyabl; 6 — BHIPOCTHBIE Npyabl; b — cazan (1) v nopos! Kapra:
uemnryituaTorii (2); 3epkaibublii (3); roanii “4)
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Eme oxnoii dopmoii peibopasse-
JICHUST SIBJIIETCA AKKAUMAMUIAUUL
poi6. Takum nyrem oboramaior ayny
ppi6 MHOTMX paifonos. Ppi6 nepesosar
B CNENMAIbHBIX BOJHBIX KOHTEHEepax
B M€CTa aKKJIMMATU3AIMU U BBIITyCKa-
10T B BoJoeMbl. Tak, na Yepuoro mopst
B Kacnmiickoe nepecenwnmn xegann,
a JIAIbHEBOCTOUYHOTO JIOCOCS Kemy —
B Bosloembl Kosibckoro nosyocrposa.

3ajaumn, KOTOpbIE JIOAU pEmaioT
NpY aKKJIMMAaTHU3alMU, — IPEooJie-
HUE pbIOAMM €CTECTBEHHBIX HApbEePOB
CYIIM, KOTOPbIE NPENATCTBYIOT pacce-
Jeanio pei6. [Ipy 3TOM OueHb BaXKHO
co0M0/IaTh MPABUJIO: TE€pPeCEeIeHHbIE
PBIOBI HE JIOJDKHBI CTAHOBUTLCS KOHKY-
PEHTaMM TEX, KOTOPbIE U3/IaBHA JKUBYT
B IAHHOM BOJlO€EME.

Puc. 129. IMTopoas! 3010TOM phIOKH:
1 — Treneckorn, 2 — ByalexsocT,
3 — ILBMHOIOJOBKA

Takosbl nopogp! 30070 peibku (puc. 129), rynnu, rypamu, medeHocusl, ckanspum

N M#uoro kpacusbix B1aoB pbib niogu PasBOAST B AKBAPHYMAX B 3CTETUHECKMX LiENSIX.

u apyrve Tennonobuesie npecHosogHble suapl. Cogepxate MOpckux puib B aksa-
pvyMe 3HauuTensHo TpyaHee. PoguHa mMHorMx akeapuyMmHeix puib — Tponnyeckue u cybtpo-
nuyeckue npectbie Bogoemsl IOxHoM Amepukn n Adpuku. AKBAOPUYMHUCTUKG — OYEHb YBNE-
KQTEeNbHOE, HO M OTBETCTBEHHOE 3aHsTWE: pbibbl TPEBYIOT AN UX COAEPXAHUS MOCTOSHHBIX
YCNOBWIA — OnpefeneHHbIX TeMneparyp, CBETA, a3paumru, YUCTOThl U JOCTATOYHOTO KOnMye-

CTBA KOpPMA.

Pp16010BCTBO — O/1HA M3 IPEBHENIIINX U BAKHEHIMX oTpaciei xossiicTa. OT
pui6 moau nosyyaioT 6enkoByio numyy v kup. ITpombicen pui6 npoussoaaT
B TPOIUYECKUX M CyOTPONMYECKUX BOJaX MUPOBOro okeaHna, BO BHYyTPEHHUX
MOpsIX, 03€pax, B KPynHbIX pekax. M3-3a nepenpombicia MHOTHE BHJIBI CTAIN
PEAKMMHM M HYXKIAI0TCA B oXpaHe. Pa3Boaar pbi6 B ppI6X03axX U Ha pbIO3aBO/IAX.
B nexopaTHBHBIX LEJIAX COAEPKAT AKBAPUYMHBIX PbIO.

Pb16010BCTBO, cebaeobpasHble, TPECKOOOPA3HbIE, KAPIOOOPA3HbIE, JIOCO-
ceBbl€ pbIObI, IPYAOBOE XO35IMCTBO, AaKKJIMMATH3AIHSI.
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1. Ucronb3ysi pUCYHKH, HA30BHUTE MPEJACTABUTENEH MPOMBICJIOBBIX pPbIG
(em. puc. 128, ¢. 170). Pacckakure 06 MX 3HAYE€HUM JUISL Y€JIOBEKA.

2. [lepeuncanTte HA3BaHUS IPYAOB IMOJHOTO MPYAOBOTO XO3sAilCTBA.
[TosicHUTE, KAKOBO HA3HAYEHUE KAXK/IOTO U3 HUX?

3. Kakux ppi6 pasBozsaT B Ipy/10BbIX X03siicTBax? KakoBo nx npakruueckoe
3HaYEeHMe?

4. Jns KakuX pbId BaXXHOE 3HAUYEHHME MMEET pasBeJleHUE B MPYAOBBIX
X035 CTBAX?

Urorosas nposepka 3HAHWI No Teme

MNposepere cebs

1. KakoBbl o6mue npusHakm THmna Xopaosbie?

2. HasoBuTe OTIMYMTEIbHbBIE TPU3HAKN OECUEPENTHBIX M Y€PETHBIX JKMBOTHBIX
Ha IPUMEPE JAHIIETHUKA U PbID.

3. C nomMoIbI0 KAKUX OPraHOB 9yBCTB PbIOBI OPUEHTUPYIOTCS B BOJE?

4. Kakoe yCJI0)KHEHHE HEPBHOM CHCTEMbI B CPABHEHHMH € HE€CYEPENTHBIMU TTOSB-
asiercst y ppio? Kak aTo oTpaxkaeTcs Ha MX NOBEJEHUN?

5. C noMOIpbI0 KAKUX CUCTEM OPTaHOB Y PbI0 OCYIECTBASETCS OGMEH BEIECTB?
OxapakrepuayiiTe (PyHKIMM KaXK/J0H U3 HUX.

6. B ueMm 3aK11049a10TCs OCOGEHHOCTH Pa3MHOXKeHUs 1 pa3BuTua pui6? Iloscan-
T€ Ha IPUMEPE JKUBOPOJAAIMX U OTKJIAbIBAIOIIMX UKPY BUIOB.

7. Kaxkas rpynmna pui6 sapaserca Haubosee apesHeit? Kakne npussaku crpoenmst
HNOATBEPKAAIOT 3TO?

8. HasoBuTe NEHHBIX MPOMBICIOBBIX pbiO. [lepeuncianre Mepbl 0 UX panmo-
HAJILHOMY MCTIOIb30BAaHUIO U OXPaHe.

9. [lepeuncianTe U3BECTHBIE BaM NOPO/IbI PbI6, pasBoguMblie B npyaax. B uem nx
3HaueHue?
10. KakoBO 3BOMIOIMOHHOE 3HAYEHUE KUCTENEPDIX pBI16?

Kakue yTBepxpaeHus BepHbI?

1. AKTUBHOE NEpPEBUKEHUE HE SABISAETCS XapaKTEPHOW 4e€PTOM MO3BOHOYHBIX
JKMBOTHBDIX.

2. Bce XOp/0BbI€ JKMBOTHBIE UMEIOT BHYTPEHHUIT CKEJIET.

3. Breicmme XOp0Bble UMEIOT XOPOLIO PA3BUTHIE OPraHbl YyBCTB.

4. Temnepartypa Tesia pbid HE 3aBUCHT OT OKPYXKAIOIIEH CPE/Ibl.

5. Jlns ppib XapakTepHbI IBa Kpyra KpOBOOOGpameHus.
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6. BoabmuHCTBO PBI6 — Pa3AeTbHOIIONbIE JKUBOTHBIE.
7. PpIObl OTHOCATCSA K IPEBHUM 1€ PBUYHOBOHBIM IMO3BOHOYHBIM JKUBOTHbBIM.
8. KposeHnocHas cucrema ppib HE3aMKHYTasl.
9. [1aBaTebHBII My3bIPh MMEETCS Y KAPIa U OKYHSI.
10. Xopza ecTb y oceTpa n Gesyru.
11. Jlerkue coryxaT JAONOJHUTEIBHBIMH OPraHaMM JIBIXaHUsS y HeOIepaToja
¥ IpOTONTEPYCA.
12. V pbi6 cepaiie TpexkamepHoe.
13. Jlns XxpsimeBbix pbib XapakTepHO HAIMYHME KOCTEH B CKeJeTe.

MpakTuyeckue sapaxus

[ToripoGyiiTe caMOCTOATENBHO NPOBECTH CAEAYIONME HAGTIOACHMSI.

1. IMona6mopaiiTe 3a noBexeHneM pbIGOK B aKBapUyMe: ITPU KOPMJIEHUH, SIPKOM
OCBEIIEHUM, PE3KUX MMOCTYKMBAHUAX, TPUKOCHOBEHUH NATOUYKOi. Obparure BHU-
MaHHMe Ha JBMXKEHMS Pa3/IMYHbIX IUIABHUKOB. 3alMIIMTE KPATKO BBIBOJbI M3 Ha-
OIIOIEHMI.

2. PaccMOTpHTE CTPOEHME YElTyH, YacTeil TeIa Ha HEKPYITHOI CBeXel poibe (Mox-
HO MCIOJB30BaTh 3aMOPOXKEHHYI0). OTBapuTe ppiby WIM MCIOJb3YHTE Ty, 4TO
NPUrOTOBJIEHA poAUTENsAMU. PacCMOTpHUTE CTPOEHME €€ MBIIIIL, CKEJIETa, OTAEb
HBIX MO3BOHKOB M3 PA3HbIX YacTel cKeleTa.
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Knacc 3emHoBOogHbIE,
Maea 9 nnu Ameubumn (Amphibia)

O6was xapakrepucTuka

3emnosoonvie, win ampubuu, — nepBasi HEMHOTOUMCIEHHAs! TPYIIIA IPUMMU-
THUBHBIX HA3€MHBIX [MO3BOHOYHBIX JKUBOTHBIX (puc. 130), coxpaHAomMx TeCHYIO
CBSI3b C BOJHOM CpeJloii.

Pasmuoxkaiorcs ampubun B Boje. M3 MKPUHOK MOSBJISIOTCS IMOXO0KHE HA PbIO
JMYUHKN — 20706acmuku. JKUBYT OHM B BOJIOEME, TPHOOPETAIOT Y€PThI B3POC-
JIbIX JKMBOTHBIX, CIIOCOGHBIX XUTh Ha cyme. Takum o6pa3omM, /Ui 36 MHOBO/IHBIX
XapaKTEPHO PA3BUMUE C NPEBPAULCHUEM.

Y B3pocibix am¢pubHii €CTh NapHbI€ MATUNATbIE KOHEYHOCTH, TUITNYHbBIE JUIS
HA3eMHBIX TO3BOHOYHBIX JKUBOTHBIX. [J1a3a UMEIOT 8EKU U CILE3HBLE IHCENE3DL.

Puc. 130. PasnooGpasmbie 3eMHOBOAHDIC: T — cepasi xaba; 2 — OrHeHHas calaMaH/pa;
3 — rpebenuaTeiii TPUTOH; 4 — TPaBsHASN JATYIIKA
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Jblmar B3pocabie 3¢eMHOBO/IHbIE JlerkuMi. B kpoBeHocHoit cucreme dsa kpyza
Kkposoobpawenus v mpexxkamepnoe cepoye. Kpome BHyTPEHHETO yXa UMEETCS
cpednee yxo c Gapabannoii nepenonkoii. Bapocabie ampmbum coxpausior
NPU3HAKY BOAHBIX TNO3BOHOYHBIX. Y HUX 60zamast jenesamu 201asi Koxma,
Urpalonas BAKHYIO poJb B Abixanuu. Ha cyme ona ne npejoxpanser opranmusm
OT HOJBIIMX MOTEPDb BOJbI, HO3TOMY aM(PUONM MOCTOSIHHO HYKAAIOTCSI B €€ BOC-
HOJIHEHUN — JKUBYT BO BJIAXKHBIX MECTAX, YaCTh KM3HU MPOBOAAT B BOAOEMAX.
TpexkamepHoe cepane He obecrieunBaeT MOJHOTO PA3JENCHHs APTEPHAILHOM
Y BEHO3HOU KPOBH, M K OpraHaM MoCTYIaeT CMeUannas Kposs. Modesas 1 1o-
JIOBAsl CUCTEMbI CXO/HBI C TAKOBBIMM y pbi0. ¥ ampubuii HEBBICOKUIT yPOBEHD
obmena BemecTs. Temneparypa Tejia HEIOCTOSTHHASL M 3aBUCHT OT TEMIIEPATYPbI
OKpyXKalomieii cpeibl: aM(puoMu — X0100HOKPOBHBLE HCUBOMHDBLE.
Crpoenue 3¢eMHOBOJIHBIX MOJKHO PACCMOTPETH HA IIPUMEPE JISITYIIKH.

§36 | Cpepna obutanusa n ctpoeHne Tena 3eMHOBOAHBIX

Mecra oburanus. 3enenas iszywka 1eTom BCTpedaeTcs no 6eperam BoJI0EMOB.
3nech OHa MOAKapay/IMBaeT HACEKOMBIX, ITAYKOB, YepBeil. OXOTUTCS JSTyInKa TOb-
KO 32 JABrOKymencs joobraeit. [1pu ee npubmkenny JIsrynka NMpoKo pacKpbiBaeT
POT, BLIOPACHIBAET JIMIIKUI A3BIK, K HEMY IPUKICHBAETCA JOOBIYA, KOTOPYIO JISATYII-
Ka 3amareiBaet. B crygae onacHOCTH asiTymiKa npeiraeT B BOAy M HbIpsieT. Yepes He-
KOTOPOE BpEMsi OHA BCIUIBIBAET, BBICTABJISASI HAJ[ MOBEPXHOCTBIO BO/Ibl BBICTYIIAIO-
I[1i€ HA rOJIOBE WIa3a 1 HO3/ipu. Ecm Bee crnokoitHo, oHa BeIOHpaeTcs: Ha 6eper.

Jlsrymku, Kak u Ipyrue 3eMHOBO/IHBIE, AKTHBHBI JINIIL B TEIUIOE BPEMSsI TO/A.
C HacTyrnieHHeM XOJIOJIOB OHHM OITyCKAIOTCS HA JIHO BOJOEMOB, 3aKAIbIBAIOTCS
B WI U BIAJAIOT B OUYENeHeHUe.

Tpumonvt v HcabvL 3UMYIOT B HA3EMHBIX YKPBITHSIX — IPEBECHOI TPyXe, HOpax
TPBI3YHOB, B YIIyOJICHHSX MOYBBI.

Brewmnee ctpoenue. [llnpokoe 1 KOPOTKOE TEJIO JISATYIIKM JUIIEHO XBOCTA
(puc. 131). Illupoxkas ronosa niaBHO nepexoauT B Tyrosuite. Mmeorcs ase napbi
KOHeYHOCTEeN. Tunuynas /Ui HA3€MHBIX TO3BOHOYHBIX MATHIIAIAS KOHEYHOCTH
npeAcTaBasier coboil MHOzOuNeHHbIU pbiyaez. Tlepeanss cocTouT u3 naeud,
npeonneuvs v Kucmu, 3aauss — us 6edpa, zonenu n cmonwt. lpu sTom He
TOJIBKO KOHEYHOCTD MO/IBUXKHA OTHOCUTEIBHO TEJAa, HO U OTAEJIbHBIC €€ YaCTH
HO/ABMKHBI OTHOCUTENBHO ApYT Apyra. Ha cyme asirymka nepeaBuraeTcs npbokKa-
mu. OHa OTTAJIKMBAETCA OT 3€MJIM CHIbHBIMH 33JHMMI HOTAMM M IIPHITAEeT, a KOTAA
NPU3EMJISIETCS, ONTUPAETCA U Ha 6oJiee KOPOTKUE IEPEIHNE KOHEYHOCTH.
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Puc. 131. Buemnee crpoenne 3eiaenoit
asrymkn: 7 — Hoszapw; 2 — miasa;

3 — bapabGanHas MepeoOHKa;

4 — nneywo; 5 — npearieune; 6 — KUCTD;

7 —6eapo; 8 — ronenn; 9 — cromna;

70 — naiibiibl ¢ IUIABATEABLHOMN MEPETIOHKOI

B Bose nArymka ruiaBaeT, OTTaJKu-
BasICh 3aJTHUMHU KOHEYHOCTSAMH, MEXKIY
NajJbllaMi KOTOPbBIX HATsHyTa ILIaBa-
TenbHaa nepenoHka. [Ipm peskom BbI-
TATUBAHUMW, BHIIPAMIECHUH 3a[HUX HOT
JISATYIIKA JIEJTAeT CHIbHBIE TOJTYKH.

Koxa 3eMHOBOIHBIX rosiasi, OKpbI-
Tast CJIM3bIO, BBIJIEJIAEMOI MHOTOYMCIICH-
HBIMM KOKHBIMM kesie3amu. Camsb npe-
JIOXPAHAET KOKY JIATYIIKA OT ObICTPOro
HCCYIIEHUs] U 3alMIIaeT OT GaKTepHil.
Y xab u HekoTopbIX APYrHx amdm-
6Uil KOXHblEe Xenessl BbiAensoT
SNOBUTYIO CNU3b, MPEROXPAHAS MX
OT BPAroB. A KOXHbIX Xenea ManeHskom
(nnvHon 2-3 cm) toxHOGMEpUKaHCKON ns-
ryLWKKU KOKOQ TAKOW CHUMbHBIM, YTO MPUKOCHO-
BEHME K HEM CTOMT YENOBEKY XM3HMU.

Ha nepeanem koHIle YIUIOMEHHOM TOJIOBBI JISITYIIKA HAXOAMTCH OGOJbIIas
poTOBasi meJNb, CBEPXY Ha BO3BBIMEHMAX PACMOJOKEHbI NAapHBIE HO3APH
¥ KPYIIHBIE BBINYKJIbIE I1a3a. JIsrymka BpicTaBisieT m1a3a Kak MepuCcKOIbl Ha/( Mo-
BEPXHOCTBIO BOJIbI 1 HAOMOAAaeT 3a npoucxoasamum. IToaBrmkHbie 6exu 3amuma-
10T asa oT 3acopenmsi. Kak y Bcex Ha3eMHBIX MO3BOHOYHBIX, Y JIATYIIKH €CTh
CJI€3NHDBLE JHCeNe3bl, CEKPET KOTOPBIX CMAYMBAET IJIa3a, CMBIBAET MBUIMHKY U 06-
najaer GakrepunMaHbIM AeiictBuem. ITo Gokam rosoBbl mosagu a3 XOopouio
3aMeTHBI OKpyIIible Hapabannvie nepenonKxu (Opraus cryxa).

Y caMI110B 3€JIEHBIX JIATYIIEK B YIVIAX PTa PACIIONIOKEHBI pe30Hamopst (ronoco-
BBIE MEIIKH ), KOTOPBIE NPH KBAKAHWY Pa3/lyBalOTCsl, KAK Iy3bIPH, YCHINBASI 3BYKH.

Bo BHemHEM CTpOEHMM JISATYHIKM FAPMOHHMYHO COYETAIOTCS Y€PThI BOAHBIX
M HA3€MHBIX XKMBOTHBIX. [O1as1, oraras xkene3aMu Koxa, JUisi KOTOPOii ONacHO
HCCYLIEHUE, TE€PENOHYATbIE 3aJiHUE JIalbl, PACIOJOKEHHbIE HA BO3BBIIIE-
HUSX IJIa3a U HO3JIPU — YEPThI, XapaKTepHbIe 05t B00HBIX NO360HOUHDBIX.
IlsTunansie mapHble KOHEYHOCTH, BBINYKJIbIE IVIa3a C MOABMIKHBIMU BEKaMU
1 CJIE3HBIMM JKeJle3aMu, Halnuue 6apabaHHbIX MEPENOHOK, BO3AYITHOE JbIXa-
HHUE — 3TO YEPThl HA3EMHBHIX NO36OHOUHBLY.

Ckenet u myckynarypa. CkesieT 3¢ MHOBOJHBIX, KaK U JPYIUX [MO3BOHOYHBIX,
COCTOMT U3 CJEAYIOMUX OTAENOB: CKeJIeTa IrOJOBBI, TYJOBHUIIA, MOSCOB KOHEYHO-

cTer 1 CBODOJIHBIX KOHEYHOCTEM.
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Y 3eMHOBOJHBIX IO CPAaBHEHUIO C PbIOAMU 3HAYUTEIBHO MEHbIIE KOCTEMH:
MHOTHE KOCTH CPAacTalOTCA, B HEKOTOPBIX MECTax coxpanaioTcs xpsamu. Ckener
Jierde, 4eM y pbid, YTO Ba)KHO JUIsi Ha3eMHOro cymectBoBanms. lnpoxwmii mio-
CKMIl Yeperl U BEPXHUE YeTIOCTH NPEJACTaBIAIOT coGoi eanHoe 0Opa3oBaHHMe
(puc. 132). Ouens noABMKHA HUKHSS YETIOCTD. Yepern MoBIKHO IpUWIeHs eT-
€51 K TO3BOHOYHHKY.

B 1103BOHOYHHKE 3¢MHOBO/IHBIX DOJIbIIE OTAENOB, YeM y pbi0. OH COCTOUT U3
wieun020 (ONH MO3BOHOK ), MYJA0BUULHOZ0 (CeMb I0O3BOHKOB), KPeCmu06020
(OAMH MO3BOHOK) 1 X80CMO0B020 0MOAE108. XBOCTOBOI OT/E Y JISTYIIKH COCTOUT
U3 OJJHOM XBOCTOBOI1 KOCTH, A Y XBOCTATHIX aM(PUOHIT — U3 OTAEIbHBIX ITO3BOHKOB.

Ckeser cBODOJAHBIX KOHEYHOCTEH aM(puOMIl B OTIMUME OT PbIG CIOKHBIH.
CkezieT nepejHeil KOHEYHOCTH COCTABJISIOT NJeH0, npeonjiewve, 3ansicmoe,
nacmo v pananzu naavyes; 3aiHeil KOHEUHOCTH — 6edpo, zoaensb, nped-
narocHa, natocHa v pananzu nanvyes.

ITapHasi KOHEYHOCTH 3€MHOBO/IHBIX sIBAETCS naThnanoi. Ee ckener cocrour
‘ ‘ U3 ISTH OTAEeN0B. Takas KOHEYHOCTh XapaKTepHa JUISi BCEX HA3€MHBIX MO3BO-

HOYHBIX JKUBOTHBIX.

Onopoit nepeAHnM KOHEYHOCTSM CIYKHUT NOSC NepeoHuUx KOHeuHOCmel.
OH COCTONT U3 NMAPHBIX JIONAMOK, TTAPHBIX KJAIOUUY, N TTAPHLIX KOPAKOUO08
(Boponbux KocTel). Kimounier u kopa-
KOWJIBI COETUHSIOTCS ¢ rpyanHoii. ITne-
9EBOI MOSC JIEKUT B TOJIIIE MYCKYJIATy-
PBbI M TOAOOHO MOSCY HOJYKOJBIIOM OX-
BATBIBAET MEPEJHIO YACTh TYJIOBHIIA.

Hosic 3a0nux xoweunocmeil co-
CTOUT M3 MA306blx Kocmeil (noo-
B300UWMHBIX N CEOANUUHBIX) N T10OKO-
BbIX XPAWEU, KOTOPbIE CPACTAIOTCH A
U MIPUWIEHSIOTCS K OOKOBBIM OTPOCT- Ve
KaM KpPeCTIIOBOTO MTO3BOHKA.

Myckynatypa y 3eMHOBOJHBIX CO-
CTOUT W3 MBI, 60JIee CIOMKHBIX 10
CTPOEHMUIO, YeM y pbib. OCOGEHHO XO- 14 9
POLIO PasBUTHI MbIIIIbI KOHEYHOCTEH. Puc. 132. Ckener nsarymku: 7 — HO3BOHOYHHK;
OHM HAUMHAIOTCH HA KOCTAX MOACOB 2 — depen; 3 — Mosic NEpEeAHX KOHEUHOCTEH;
i zomean cyxomoumu npukpen 1D S e e
JSIOTCST K KOCTSIM KoHeuHocTeil. Co-

10 — nosc 3apgaux Koneunocreii; 17 — Gexpo;
KpameHue 3TUX MBbIIII] obecrieynBaeTr 12 — ronens; 13 — npeamocna; 74 — nocHa
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JIBMDKEHME KOHEYHOCTEH IIpH IVIABAHWH, TTOJI3AHWUU, ITPbITAHHH. Y xBocTaThIX
aM¢JH6Hﬁ XOpomo pasBHUTbI MBIMILI XBOCTA, CAYXKAIIEro OCHOBHBIM OpPraHoM
IIpHu ABHXKEHHUH B BOJIE.

OnopHo-aBUraresbHas cucrema ampuobuii umeer Hosee CI0KHOE CTPOECHUE,

gyeMm y pbi0. CKeseT M MbIIIIbl TAPHBIX KOHEYHOCTEH CJIOKHEEe, YeM Y pbid,

Y TUITMYHBI JUIsE HA3EMHBIX MO3BOHOYHBIX. [To3dBoHOUYHMK NMeeT Gonbinee, uem
|y ppi0, uncao otaenos. Koctu serkue, a uX 4Mcg0 MEHbINE, Y€M y pbib.

" Knacc 3emnoBoanbie (Ampubun); cpeiaee yxo; menHbIi, TyJIOBUIIHBIN,

ﬁ KPECTIOBBIN M XBOCTOBOH OT/ENbI NTO3BOHOYHMKA; IJIEUO, IPEAIUIEYbE,
KHCTh; 6€/IpO, TOJIEHDb, CTOIA; 3AMACThE, MACTD, (paaHTU MaIbIEB; pe/-
IIIOCHA, TUTIOCHA; KJAIOYHIIBI, JIONATKU, KOPAKOW/bI; Ta30Bbl€ KOCTU;
CJIE€3HDBIE JKEIE3bl; PE3OHATOPBI.

1. O6BsicHUTE TPOMCXOK/AECHNE HA3BAHMS «3€MHOBO/HBIE.
2. B ueM 0COGEHHOCTH CTPOEHUS KOXKHU 3€MHOBOAHBIX? Kakoe 3To nmeer
3HAYEHHE JUIs XKUBOTHBIX 3TOM IPyIIIIbI?

3. HasoBure YEPThbI CXOACTBA M PA3JHU4YMA Y 3€EMHOBOJHBIX M KOCTHBIX
pbl6 B CTPOEHHUH CKEJIETOB I'OJIOBbLI U TYJIOBHIIIA.

4. Hepetmcnu’re INpU3HAKH llpHCHOCO()JICHHOCTl/l 3€MHOBO/IHBIX K JKXM3HU
" Ha cylmie, 1 B BOJIE.

§37 CrpoeHue u gesTensHOCTb BHYTPEHHMX OPraHOB 3€MHOBOAHbIX

MuwesapurensHas cucrema y ampubUii COCTOMT M3 TEX XK€ OPraHoB, YTO
ny pei6 (puc. 133 n 134). lllupokuii pot BeseT B OGMMUPHYIO POTOBYIO ITOJOCTD.
SI3bIK ATYIIEK MPUPACTAET MEPEAHUM KOHIIOM K HMJKHEH 4elOCTH, 3aHUI KO-
Her cB060HbIN. CpaBHUTENILHO KOPOTKMIA MINEBO/L IUIABHO IIEPEXOMUT B JKeEJIy-
aok. CMoueHHass CJIIOHOW BO PTy NUIA (CAIOHHBIE JKEJIE€3bl €CTh TOJbKO
y Ha3€MHBIX MO3BOHOYHBIX) IMPOXOJMUT MO MHUIIEBOAY U MOJBEPraeTCs BO3/IEH-
CTBMIO MMUIEBAPUTENLHLIX (hepMeHTOB B )eayake. Kumeunuk noapasaensiercs
Ha TOHKHMI M TOJICTBIN OTAeAbl. B d6enadyamunepcmuyro xuwxy (nepsbiii
OT/IEJl TOHKOTO KUIIEYHUKA) OTKPBIBACTCSI €MHBINA MPOTOK MEYEHU, JKEJTIHOTO
y3bIPsi ¥ TIOJUKETYIOYHOM Kene3bl. B moxnkom xumeunuke npoucxouT OKOH-
yareabHOEe nepesapuBanue nuiu. [lurareabHble BemecTBa BCaChbIBAIOTCS CTEH-
KaMM KMIIEYHHUKA U PA3HOCATCA KPOBBIO KO BCEM OPraHaM M TKaHSIM OpraHM3Ma.
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B moacmom xuweunuxe naxarm-
BAIOTCs HENEpeBapeHHble ocTaTky. Tos-
CTasg KMIIKA MEPEXoUT B ocoboe pac-
mUpeHne — KJ20axky. B nee orkpbisa-
IOTCSl TAKXKE MTPOTOKH BBIJCIUTETHLHOMN
1 [10JIOBOM cucTeM. Hepes k1oakaibHOE
OTBEPCTHE HEMEPEBAPEHHBIE OCTATKHU
UM ¥ MOYa YJIISIIOTCS] HAPYIKY.

OeixatensHas cucrtema. Y auun-
HOK 3€MHOBOJIHBIX (TOJIOBACTHKOB),
KaK Uy pbio, (PyHKIMOHUPYIOT KaGpbl
U TOJBKO OJMH KPyr KpoBOOOpamie-
Hus. Bapociable aarymkm apnnar zez-
KuMu. 1o HEOOJbIINE BBITSIHYTBIE
MEIMOYKH € TOHKUMH 3JIACTUYHBIMHU
CTEHKAMM, B KOTOPBIX OOMJIBHO pa3-
BETBJISAIOTCS MHOTOUMCJIEHHBIE KaIlWJI-
JISIPbI.

Broxm m BBLIOXM IPOMCXOAAT 3a
CYET ONMyCKaHWsl ¥ MO beMa JIHA POTO-
Boii nonoctn. Korsa ono onyckaercs,
BO3/IyX IMOCTYIAeT B POTOBYIO MOJOCTb.
Korma HO3/ipy 3aKpbITHI, A JIHO POTO-
BOM MOJOCTH TOJHUMAETCS, BO3AYX
nporankusaeTcs B jerkue. Ilpu Beigo-
X€ HO3/JI[pM OTKPBITHI, U IPU IOJHU-
MAaHHMH JHA POTOBOM HOJIOCTH BO3JYX
BBIXOJIMT HapyxKy. B Jnerkmx sza cuer
PA3HMIIBI IaBJIEHUIT IA30B ITPOUCXOUT
razo00MEeH: KHCJIOPO/L IIOCTYIIAET B Ka-
OU/UISIPbI U KPOBBIO Pa3HOCUTCS MO
BCEM OPraHaM M TKaHsIM, a U3 KaIluJLIsi-
POB B JIETKUE BbIJIEJISAETCS YITIEKMCIbIN
ra3, KOTOpbIH CI0/1a IOCTABISETCS KPO-
BbIO OT OPraHOB M TKAHEM.

Jlerkue y 3€eMHOBOJHBIX TPUMU-
THBHBIE: Y HUX MaJla IOBEPXHOCTh CO-
HNPUKOCHOBEHMSI KaNWJUISIPOB C BO3JTy-

Puc. 133. Buyrpennee cTpoenmne JarymKku
(camxm): 7 — cepaue; 2 — erkoe; 3 — neveHs;
4 — XKeNYHBIN 1y3bIPb; 5 — KEIYA0K;

6 — noJuKeyl0uHas XKele3a; / — ANIHHK;

8 — sitneBox; 9 — ToHKas KMIIKA;

10 — cenesenka; 171 — Toncras KMIIKa;

12 — xoaka; 13 — MOU€BOI 1My3bIph

Puc. 134. Cxema nUIEeBapuTEIbHO| CHCTEMBI
asrymku: 7 — por; 2 — moTka; 3 — nuimeBos;
4 — xenynok; 5 — nedenn; 6 — NOKEaYI0YHASL
JKesesa; 7 — TOHKas Kuika; 8 — rosicras
knmka; 9 — kioaka; 70 — kwioakaibHOE
oTBEpPCTHE
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xoMm. Baxknyio poJib B razoo6mene urpaet Koxka. depes BIakHyI0 KOXKY IPOUCXO0-
JAUT OOMEH rasaMH: U3 KPOBH, IJI€ €r0 KOHIIEHTpanus 6o/bIle, B BO3AYX BblAE1s-
eTcs yIIeKMCIIBINA ra3, a 4epes KOXKy KMCJI0PO/L OCTYNaeT B KPOBb, I/l€ €ro KOH-
LEeHTPALMs MeHbIe, 4eM B Bozzayxe. [ToaTomy Tak onacHo juis ampubHil BeiChIXa-
HUE KOXKH.

KposeHocHas cucrema. B cBsi3u ¢ pasBUTHEM JIETKUX Y 3¢ MHOBO/IHBIX TOSBJIS-
€TCs1 BTOPOii — MaAJtblil, Wik J1e204HbLiL, KpY2 Kpoeoobpawenus (puc. 135).

Cepaile mpexxkamepioe: ipa npejicepans n oauH xeayaouek. Kposb oT BHyT-
PEHHUX OPraHoOB COOMPAETCS B KPYIHbIE BEHbI M NIOCTYIAET B IIpaBOE MpeAcep-
aue. B iesoe npezicepame mo JeroyHoil BeHe NpUHOCKUTCS OT JIEFKUX KPOBb, Oora-
Tas kucaopogom. Ilpu cokpamennm npejcepamnii KpOBb NEPEXOAUT B KETYI0UEK,
e 4aCTUYHO cMemmBaeTcsi. bojiee HacblmEeHHas YIJIEKUCIBIM ra30M KpPOBb 110
JIETOYHBIM APTEPHUAM HANpaBaseTcs B ierkue. CMemwannas Kpoes nocrynaer
B Q0PTY M Pa3HOCHUTCS KO BCEM OpraHam M TKauaM opranuama. Han6osnee 6oratas
KHCJIOPOZOM KPOBb ITOCTYIAET K FOJIOBE.

Takum o6pasom, y ampubMii TpexkaMepHoe CepJlle U JiBa Kpyra KpoBoobpa-

meHus — 6oabuou v manbiii (erounsii). Ko Bcem opranam resia nocrymaer

CMEIIAHHAs! KPOBb.

BeipenurensHas cuctema. Ilpogonrosareie KpacHO-Oypble NOUKU PaCIONoO-
JKEHBI B [IOJIOCTH TEJIA 110 GOKaM IMO3BOHOYHMKA. BpeiHbie mpoyKThl )XKU3HEAes-
TeJbHOCTH (OOMeHa BemecTB) (puib-
TPYIOTCS MOYKAMHM M B BHJIE MOYM T10-
crynaior B Mouemounuku. Ilo crenxe
KJIOAaKM OHA CTEeKAaeT WM HAMOJHSET
Mmouesou ny3svipsv. CTEHKHM MOYEBOTO
Iy3bIPsi IEPUOIUYECKH COKPAIAIOTCS,
M MOYa BHOBb Y€pE3 KJIOAKY BBIIEJIs-
€TCsl HApYxKy.

O6men Bewecrs. B cBsizn co cia-
OBbIM Pa3BUTHEM JIETKUX M JIBI)KEHHEM
CMEMAHHOI KPOBM IIO OpraHu3My 00-
MEH BEIIECTB Y 3€MHOBOJHBIX BSUIBI.

7 [Io MHTEHCMBHOCTH OH MaJO OTJIMYA-
Puc. 135. Cxema KpOBEHOCHOI CHCTEMBI eTcst OT OGMeHa BemecTs y pb[6. 3a cuer
JATYymKH: 7 — JIEBOE M [IPABOE MPENCEPANS; ME/UIEHHOTO MOCTYIUIEHUsSI KUCJIOpOJa
2 — wexypouex; 3 —aopra; 4 — nerounas K TKAHSAM U KJIE€TKaM IIPOIECCHI OKUCIIe-

apTrepus; 5 — nerounas BE€HA; 6 — conHasi HMS elmecTs ¥ Bh HME 3H run
aprepus; 7— KamuwuisipHasi CeTh BHYTPDEHHUX BEIRECT IRCIE ep

OpraHoBs B KJIETKE ITPOUCXOJNUT MEUICHHO.
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A 1 b
1 2 3 4
|
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Puc. 136. Hepenas cucrema narymkn: A — obimas cxema: 7 — rosoBHO# Mo3r; 2 — CIIMHHOM MO3T;
3 — nepsol (nepudeputieckas HepsHas cuctema); b — cxema rososHoro Mosra: 7 — nepeanmii
MO3r; 2 — IPOMEKYTOUHBII MO3T; 3 — CpeIHUii MO3T; 4 — MO3KEUOK; 5 — NPOJAOITOBATBIH MO3T

TemnepaTtypa Tena 3eMHOBOJIHBIX HENOCTOSIHHASA M 3aBUCHUT OT TEMIIEpa-

TYPbl OKPYKaIOmEH Cpe/bl, MO3TOMY UX OTHOCAT K XOJI0OHOKPOEHbIM

HCUBOMHBIM.

HepsHas cucrema y 3eMHOBOJIHBIX, KaK U Y PbI6, COCTOUT U3 EHTPATBHOTO
n nepucpepuyeckoro otaenos (puc. 136). B ronoBHom mosre cuwibHee pa3BuT
nepednuil Mo3ez, pasieICHHbIN Ha IBa nOAYywapus. OHU OYTH CKPBIBAIOT CBEP-
Xy HPOMEXKYTOYHBIH MO3I. YMEPEHHO pPa3BUT CPEJHUH MO3I, CBA3AHHDII
¢ opra"amu 3penusi. [11oxo passur Mozked0K. ITO 0OBACHAETCH OJHOOOPA3HDI-
MM ¥ OFPAaHMYEHHBIMY JIBUKEHHUSAMY 3€MHOBOJIHBIX M MX MAJIONIO/IBUKHBIM 0Opa-
30M JKU3HU. YCJIOBHbBIE pe(IEKChl Y 3€MHOBO/IHBIX BBIPAOATBIBAIOTCS MEUIEHHO,
JUIsi 3TOTO TPEGYETCSI MHOTO BPEMEHM.

3eMHOBO/IHBIE IO CPABHEHUIO C PbIOAMH MMEIOT OoJiee CI0KHOE CTPOEHHE.
YcnoxHeHne KacaeTcs AbIXaTeabHOM M KPOBEHOCHON CUCTEM B CBA3M C TTOSIBJIE-
HUEM JIETKMX H JIBYX KpPyroB KpoBooOpamenusi. bonee cioxnoe crpoenue, yem
y pPbIO, UMEIOT HEPBHASI CUCTEMA M OPraHbl 9yBCTB. MHTEHCHMBHOCTDH mponec-
COB JKM3HEIEATEIbHOCTH, OOMEH BemecTB y am¢pubduii meuiennsbie. Temnepary-
pa TeJia 3aBUCUT OT TEMIIEPATYPbl OKPYXKAIOMIEH Cpebl.

’ JlBenasnaTunepcTHas KMIMIKA, TOHKUI KUIIEYHUK, TOJCTBIN KUINEYHUK,
KJI0aKa, Majibii (JIErOYHbIi) Kpyr KpoBooOpamenus, 6OAbIION KPyr Kpo-
BOOOpaIenus, CMemaHHas KPOBb, XOJOAHOKPOBHBIE XHBOTHbBIE, IMOJY-
HIApHs EPEJHErO MO3ra.
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1. CpaBHuTEe cTpOEHME M (PYHKUIMM MHUIIEBAPUTENIBHON CUCTEMbI 3€MHO-
BOJHBIX U pbI6. CaenmaiiTe BLIBODI.

2. Kakue OIMYUTEIbHBIE YEPThl CTPOEHUS OPraHOB JIBIXAHUS MOSBUINCH
y 3¢MHOBOJIHBIX 110 CPaBHEHUIO ¢ ppibamu? C ueM 3TO CBA3aHO?

3. Kakme uameHeHus 110 CPaBHEHUIO € pbIOAMM MPOU3ONUIM B KPOBEHOCHOM
CHUCTEME 3€MHOBOJIHBIX?

4. B cTpoeHMM KaKMX OPraHOB 3€MHOBOJHDBIX MPOM3ONILIN YCIOKHEHUS
10 CPaBHEHUIO ¢ pbiGamMu? YTo 3TO JI0Ka3BIBAET?

§ 38 lonoBOM XU3HEHHBIN LUK U MPOUCXOXAEHUE 3EMHOBOAHbBIX

BnusHMe CE30HHBIX M3MEHEHUI B MPUPOAE HA XU3Hb 3eMHoBOaHbIX. 000801
HCUIHEHHBIU YUKJL XOPOIIO BHIPAKEH Y 3¢MHOBOJIHBIX, OOHUTAIONMUX B yMEPEH-
HBIX IIMPOTAX C PE3KUMH CE30HHBIMU U3MEHEHUAMM YCIOBHI JKU3HHU.

B Hawasze oceHM, IpPU NOHMKEHHU CPEJHECYTOUYHBIX TEMIEPATyp A0
+12 ... +8 °C, 3¢eMHOBO/IHbIE€ TIEPEMEIAIOTCS K MECTAM 3MMOBOK, ¥ IPH Jalb-
HeiflmeM MOHMKEHUHN TEMIIEPATYPbl B CEHTAOpe — Havasie OKTAOPSA OHU CKPbI-
BalOTCs B ybexumax. B momckax mect 3uM0680K OT/eIbHBIE 0OCOOH TIepeMenia-
I0TCSI HA MHOTHE COTHU METPOB.

Osepnasi, npyodosas n mpassanas A2y wKU 3uMyIOT B BOZOEMaAX, COOMPasCh
10 HECKOJIBKY JAE€CATKOB 0COOE BMeECTE, NPSYyTCs M0/, KAMHSAMM, CPEJN BOJHDIX
pacTeHuii, 3aKanbIBAIOTCA B I OHM BBIOMPAIOT IIyOOKHME YIaCTKH TaM, I/I€ BOJIO-
€Mbl HE TPOMEP3AIOT JI0 JIHA.

Kabwi, acepsinku, mpumonst, caramanopsbt 3MMyIOT Ha Cylie: 3ab6upaioTcs
B SIMbI, HOPBI 'PBI3YHOB, IIPAYYTCS B TPyX€ HUIONMX THEH, 1101 KamHaMu. B mano-
CHE)KHbBIE 3MMBbI, KOT/[a 3€MJISl IPOMEP3AET Ha GOJIbIIYIO ITyOMHY, 3UMYIOIIMX B HEl
ampubdmMit rubHET HOJIbIIE, YEM B BOJOEMAX, TAK KaK TEMIIEpATypa TeJa HUXKe
-1 °C pisa uux cmeprenbHa. [Ipy HEGONMBIMUX MONOKUTENBHBIX TEMIIEPATYPAX
3uMyonue aMmpudouN HAXOAATCH B OUENEHEHUNU: Y HUIX PE3KO CHIKAETC s OOMEH
BEIIECTB, YMEHbBIIAETCS YUCJIO JIbIXaTEIbHBIX JIBMXKEHUI M COKpPAIEHUI cepana,
B IBA-TPY pPa3a COKPALAETCS IMOIOIEHNE KMCIOPO/a.

BecHoii, ¢ HacTyIUIeHHEM TeIUla, B KOHIE MapTa 1 B anpeJe, ampubumn nepe-
XOJAT K aKTUBHOMY 0Opa3sy »MU3HHU, ITOKHJAIOT MECTA 3UMOBOK U HAINPABJISAIOTCA
K MECTaM pa3MHOXKEHHUsl. DTH BECEHHME IE€PEMENIEHUS] MPOXOAAT JOBOJBHO
JAPYKHO, )KMBOTHBIE IIPEO/IONIEBAIOT COTHU METPOB, 100MPAsiCh 10 MEJIKUX, XOPOIIO
IPOrPEBAEMBIX COJHIIEM BOJOEMOB.
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[Mocne pasmMHOXKeHUsE OYpble YK, Hadbl, K6AKWU NEePeXoisT Ha CBON
OObIYHbIE JIETHHE MeCTa OOMTAHUS HA JIyrax, B IOJSIX, OrOPOJax, cajax U T. .
TpUTOHBI M JKEPASHKN TPOBOJAT B BOJ0EMaX enie 2-3 Mecsina, a 3aTeM Nepexo-
JST Ha CymIy.

PasmHoXeHue 3eMHOBOAHBIX. Pa3MHOKAIOTCSI 3 MHOBO/IHBIE B MEJIKMX, XOPO-
IO MPOTPEBAEMbIX YYACTKaX BOAOEMOB. B Teruibie BeceHHME Bedepa, B KOHIE
anpessi M B Mae, € MPyAOB M PEYEK PA3HOCATCS TPOMKHE KBAKAIOIUE 3BYKH. DTH
«KOHIIEPTBI» YCTPAUBAIOT CAMI[bI JISATYIIEK VISl IIPUBIEYEHUsI CAMOK.

Opranammu pasMHOXKEHUsI y CAMIIOB 3¢MHOBOJHBIX, KaK M Y PBIO, CIyKaT ce-
MEHHMKH, Y CAMOK — SAMYHUKH. PacrosoxkeHbl OHU B MOJIOCTH TeJIa, KO BPEMEHN
Pa3MHOXKEHUsS] MHOTOKPATHO yBeanmumBaiorTcs. Co3peBime B SMYHHMKAX sifle-
KJIETKH TONAJAI0T B sileBo/bl. Bo BpeMst ABMKEHUs 110 SMIEBOLY MKPUHKH
MOKPBIBAIOTCS MPO3PAYHON CAM3MCTON 06OJOUKON M Yepes3 KJIOAKY BBIBOJASATCS
HapyXKy. Y CaMIIOB CEMEHHUKH, MMEIOMIHE OBAIBHYIO (DOPMY, BBIEISIOT MHOKECTBO
HOABIKHBIX criepMaTo3onzoB. CeMeHHasi JKUAKOCTb, Gorartasi CriepMaTo30muia-
MU, TI0 CEMSITPOBO/IAM MOTIAIAET B KJIO-
aKy m Bblgeasiercss Hapyky. Omiozo-
TBOPEHHE Y 3€MHOBOJHBIX HAPYKHOE.
[po3/bst OIUIOOTBOPEHHOI UKPBI IIPH-
KPEIUISIOTCS K BOJHBIM PACTEHUSM
WIM OT/JEJbHBIMM KOMKAaMH IUIABAIOT
y MOBEPXHOCTH BOABL. JIEHTHI OIIOA0-
TBOPEHHOM MKPbI kKab, KaK U OTAE/b-
HbI€ MKPUHKN TPUTOHOB, IPUKICHBA-
IOTCSI K JIMCTBSIM BOJHBIX PACTEHMIA.

Passutne semHosopHbix. Pazsurne
sapoapima ssarymku (puc. 137) B k-
PMHKE TPOAOJDKAETCS OKOJIO TIOJIyTOpa
HeJleb. 3aTeM 3apOo/blll Pa3pbiBaeT
060JI0YKY MKPUHKY, U HAPYKY BHIXOAUT

MunHKa — 2071086acmuk. 11o BHentHe- %
My BHJIy U 0Opa3dy KM3HM IOJIOBACTHK s
MOXO0X Ha PbIOy. ¥ HEro ectb x)adpwl,
PRy P Puc. 137. Passurtue nsarymkm: 7 — ukpa;

,ZIBnyaMepHOC Cepﬂue 1 OJUH prT Kpo- 2— BBIXO/| rOJIOBACTHKA U3 UKPHHKHW]
BOOOpAIEHMs!, OPTraHbl DOKOBOM JIMHMM. 3, 4 — roJI0BACTHK C PAa3BUTHIMU HAPY/KHBIMMA
B nponecce passuTus B rooBacTH- HKabpamu; 5 — roJlOBaCTHK € BHYTPEHHUMM
xabpamu; 6 — NOSABIEHNE 3AIHUX KOHEUYHOCTE;
K€ MNPOHUCXOAAT BAKHDIEC HM3MEHEHUII.

7 — NOsIBJICHHE NE€PEAHUX KOHETHOCTEH;
PassuBaloTcsi cHawaia 3a/iHue, a TOTOM &8 — paccacbiBaHME XBOCTA; 9 — BBIXO Ha CymTy
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Puc. 138. J/I[pesnee 3eMHOBOIHOE

 nepeiHre KoHedHOCTH. [ToAaBASIOTCS Ierk1e, ¥ roJI0BACTUK BCE YAIIE U Yalle Mo/
HUMAETCS K TOBEPXHOCTH BOJIbI JUIsI IbIXaHus. B cBsisu ¢ pasBuTneM serkux obpa-
3yeTcsi BTOPOi KPyr KpOBOOOPAIIEHNS , CEPIE CTAHOBUTCA TPEXKaMepPHBIM. XBOCT
MOCTENIEHHO yMEeHbInaeTcst. [010BaCTUK CTAHOBUTCS MOXO0KUM HA B3POCJIYIO JISTYII-
Ky. JIATYIIOHOK OT PaCTUTEIBHOTO IUTAHMS IEPEXOAUT K MOTPEOIEHUIO JKUBOTHOM
M (CTAHOBUTCS NAOMOSAOHBIM) Y TIOKKAAET BogoeM. OT BpeMEHH OTKIa/bIBa-
HHsl MKPBI JI0 TPEBPAIICHNUsI FOJIOBACTHKA B JIATYIIOHKA NPOXOUT 2-3 Mecaua.

Y B3pOCJIBIX JATYIIEK HET XBOCTA. OHM HAYMHAIOT Pa3MHOXKATHCA B BO3pacTe
34 xer.

Mpoucxoxpenne semHoBOAHbIX. PasMHOKEHNE 3EMHOBOAHbBIX MPOMCXOAUT
TaK e, KaK y KOCTHBIX pbI0. [osloBacTHKM GoJIbIIE TOX0XKM HA PBIO, UeM HA CBOUX
B3POCJIBIX POAUTENICIH. Y HUX €CTh BCE TE JKE OPraHbl, KOTOPbIE HEOOXOMMBbI Pbl-
6am Juist KU3HM B Bojie. Bce 3TO CBMETENLCTBYET O TOM, YTO 3€MHOBOAHBIE I1PO-

M30ILIN OT KAKUX-TO JIPEBHUX KOCTHBIX PbIO.

M3BecTHO, YTO HEeKOTOpble APEBHUE KOCTHbIE Pbibbl
MCNONb30BANM KOHEYHOCTH (NapHbie NAABHWKK) ans
& nepenon3axu1s M3 OAHOTo BOAOEMA B APYroM. Y HUX
NOSBUNMCE NPUMMTUBHBIE NEFOYHBIE MELLKM, KOTOPLIMM Pbibbi
NOMb30BANUCL AN ALIXOHUS NPU HEAOCTATKE KMCnopoaa
B BOAE M Npu nepecsixaHuu sBopoemos. Hanbonbwee cxon-
CTBO CyWeCTByeT Mexay APeBHUMM aMPUBUIMM, NOSBUBLIK-
mucs okono 350 mnH net wHasag (puc. 138), u apesHumM
" NPECHOBOAHBIMU KUCTENEPLIMUA PLIBaMU — PUMIMAUCTHSIMM.
e . 7 O6 1x CTPOEHUHU MOXHO CYAUTL MO COXPAHMBLLENHCS A0 HA-
KucTenepoit poiont (1)
W ApeBHero CTOAWEro BPEMEHW MOPCKOW KMCTenepoi puibe natMmepuu
3eMHOBOJHOTO (2) (cm. puc. 126, c. 167).

Puc. 139. Cxenerni nepeneii
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} { BaxHo, 4TO CKeJeT mapHbIX IUIABHUKOB KHUCTENEPBIX PbI6 MOX0XK HA CKeJIeT
[ATUIATON KOHEYHOCTH 3€MHOBOJIHBIX (puc. 139).

BuaMmo, MMEHHO OT APEBHUX PUMMAUCTUI BO3HUKNK NEepBble 3eMHOBOAHLIE (MXTHO-
. % cTeruppi), N0 BHEWHEMY CTPOEHUIO HONMOMWHABLUWE COBPEMEHHBIX XBOCTATBIX aMdH-
& 6uit. OHM MMENU KOHEYHOCTM, XOPAKTEPHBIE AN HO3EMHbIX MO3BOHOYHBIX, M XOPO-
wo passuTble nosca koHeyHocten. LLinpokas cnniocHyTas ronoea, wupoko pacxoaswmecs
KOHUbI YENOCTeN NO3BONMAM NPEANONOXUTL, YTO BO3MYX OHM 3ATATMBANM B NErKMe 3d cHeT
ONyCKQHMS AHA POTOBOM MONOCTU. Y MXTUOCTErMA COXPAHMAUCH TUMMUYHBIE PbibbU YepTbi:
Yepen C TUNUYHO PbIBBUMU KOCTAMM; OCTATKAMM (PyAMMEHTAMM) XABEpHOM KPbIWKM; ANUH-
HbIA XBOCT U OpraHbl GOKOBON NUHUM.

[Ipeanonaraior, 9TO NPUMUTUBHBIEC JPEBHUE 3€MHOBOJHBIE BEJIN BO/IHbLIN
o0pa3 XU3HU, MUTATUCh U PA3MHOXKAIUCH B Boge. OJHAKO OHU MOIJIM BBIXO-
JAMTH HA CYIIy ¥ JILIIIATh BO3JYXOM IIPU HEJOCTATKE KMCJIOPOJA B BOJE, NEPECHI-
XaHuu BOJ0EMOB. Bce 3TO mo3Bomio Ha3zBaTh MX YETBEPOHOTMMH pPbiOaMMu.
/lpeBHue 3¢eMHOBOIHBIE JIa/IN HAYAJI0 COBPEMEHHBIM TPUTOHAM, CAlAMAHJPaM,
JATYIIKAM, Kabam.

3eMHOBO/IHbIE — PA3/IEILHOIIOJNBIE KUBOTHBIC, PA3MHOXKAIOIMECS B BOJE.
Onmnonorsopenne HapyxHoe. CaMK¥ BBIMETBIBAIOT UKPY, CAMIlbl BBIAEASIOT
CEMEHHYIO XUAKOCTD. PazsuTHe ¢ mpeppameHmneM: U3 HKPUHOK BBIXOJSAT 1O-
X0XHe Ha pbI6 roJI0BACTUKHM, KOTOPBIE B XO/I€ Pa3BUTHS MPEBPAMAIOTCS BO
B3pociioe 3eMHOBOIHOE. O6pa3 )KU3HHU 3€MHOBO/IHBIX MCHSETCS B 3aBUCUMO-
CTH OT CE€30HHBIX UBMEHEHUH yCIOBUH 0OOMTaHUSL. 3eMHOBOJIHbIE TTPOU3O0II-
1 0koo 350 MIH JleT Ha3aj OT APEBHUX KMUCTENEPBIX PbIO PUITMAMCTHIL
IlepBble TPUMUTHUBHBIE 3€MHOBO/IHBIE COXPAHSLIM MHOTHE THITMYHO PBIObU
4epThl. OT HUX MPOU3ONUIN COBPEMEHHbIE aM(pUOUH.

ﬁ [o10BOI JKM3HEHHBIN [MKJI, 3MMOBKA, OLIEIICHEHUE, IOJIOBACTHK.

1. OxapakrepusyiiTe ro0BOi KU3HEHHBINH MK JATYIIKA B YMEPEHHbBIX
MUPOTaX.

2. HazoBuTe 4e€pThI CXO/ICTBA B PA3MHOKEHUHN 3¢ MHOBO/IHBIX U PBbIO.

3. B uem cxoacTBO rosoBacTuka ¢ peidamu? Yro 31o HNOATBEPK/AeT?

4. Kakue U3MEHEHMS BO BHEITHEM M BHYTPEHHEM CTPOEHUH MTPOMCXO/SAT
y TOJIOBACTHUKA B MPOLECCE PA3BUTHSI?

5. Paccmorpure ocHOBHBIE 3Tanbl MPOUCXOXKAECHHS COBPEMEHHBIX aM-
pudmiL.
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§ 39 MHoroobpasue u 3HaYEHUE 3EMHOBOAHBIX

CospemeHHbie 3emHoBogHble. Kiacc 3eMHOBOJHbIE HACUMTBIBAET OKOJIO
5000 (4800) coBpeMeHHBIX BHAOB, OOBEAMHEHHBIX B TpU OTpsaAa: XBOCTAaTbIE,
becxsocreie n beanorue.

OTpsan XBocTarble 3¢ MHOBO/IHbIE — Hanbosnee apesnss rpynna. Ceituac nase-
ctro okoso 280 Buzos. Teno nx yumuennoe. XBOCT, CJIyKamuil OCHOBHBIM Opra-
HOM JIBIDKCHHS B BOJIC, COXPAHAETCS B TeueHue Beeit xusum. [lepeanne u 3aaune
HOTH IPUMEPHO OJIMHAKOBOM JUTMHBI.

B nameit crpane M3 XBocTarbiX am(puOMil MMPOKO pacnpoCTpaHEHbI ABA
Buja: 2pebenuamoii mpumon (cm. puc. 130, 3, c. 174) pmanoit 14-15 cm (camubr
4epHbIe, C OPAHKEBBIM OPIOXOM M XOPOIIO Pa3BUTBLIM rpebHeM Ha cnuHe) u 60-
Jiee MeJIKUil 06bikHoseHHbI mpumon JumHoi 8-11 cm. JIeToM TPUTOHDBI JKUBYT
¥ Pa3MHOXKAIOTCS B BOZIE. 3UMY IIPOBOJSIT B COCTOSIHUY OLIETIEHEHUS B YKPBITHSIX
Ha 3emue. B 6uosornyeckux 1abopaTopusx cojepxKaT TMUMHOK AMEePUKAHCKUX
amobucmom — axcoiomieu. IT1 JKMBOTHBIEC, KAK M JIPyTHe 3eMHOBO/IHBIE, HA JIMYH-
HOYHOM CTaJUu 00JIAZIAl0T CIOCOOHOCTBIO K pe2enepanuuu — BOCCTAHOBIECHUIO
yTpadeHHBIX YacTel Tea.

Camoe KpynHoe 3eMHOBOJHOE (0K0j10 1,5 M JUIMHOMN) — UcnoauHckas caia-
Manopa — xKuBeT B ropHbIX pedkax Bocrounoro Kuras u B finonun.

K orpsizy becxBocTbie 3¢MHOBO/JHBIE OTHOCATCS JIATYIIKM, KaObl, KBAKIIN
(puc. 140). Becero B nem HacunTeiBaior 601ee 4500 Buaos.

Ha npumepe sisiryinku pasee 6bUIH pacCMOTPEHbBI BCE THIIMYHbBIE Y€PThI aMpu-
ouii. JKabsr (M. puc. 130, 7) nmeior cyxyio 6yrpuctyio kKoxy. Jlerom oHm KuByT
B Jiecax, Cajax, oropojax. AKTUBHBI B CyMEpKax, JHEM NPAYYTCSA B YKPbITHSX.

Puc. 140. Paziuunbie Buapt asrymek: 7 — KpacHOOPIOXast JKepIsiHKa; 2 — poraTast JIsTyIKa;
3 — 0ObIKHOBEHHAs1 KBaKIIa; 4 — MuIa cypuHamcKas
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Ksakmm ommyaorcs HeGONBIMMK pa3MepaMy, TOHKUM TEJIOM U JIATIAMM C TIPH-
COCKaMM Ha KOHIIAX najibleB. [Ipucockn no3BossioT KBaKIaM yepPiKUBATHCS
HA JTMCThSX M CTBOJIAX JIEPEBBLEB, IJI€ OHU MPOBOAAT OOJIBIIYIO YACTh BPEMEHH.
Camast menkas 6ananosas asezywxa (AmHoit 3-4 cM) u camast KpynHast 1s2yul -
Ka zoauag (JumHol 10 25 cmM 1 Maccoit 6oee 3 Kr) KUBYT B TPOIMYECKUX JIeCax

Adpukn.

Orpsp besHorne semHosoaHbie obbeautser npumepHo 60 sugos. St obutatenu
J&S"La TPOMMKOB BEAYT NOA3EMHbIA 06pa3 Xu3HW. Y Be3HOIrMX, HANPUMEP Y YEPBATH, ANUH-

Hoe YyepseobpaaHoe Teno; y 6onbWMHCTBA eCcTb BHELWH:s cermeHTauums Tena. [epe-
ABUrAIOTCS OHM B MOYBE, PA3ABUIAs MOYBEHHBIE HACTWLLI NEPEAHUM KOHLOM Tena. B ceasu
C NOA3EMHbIM, POIOLWMM OBPA3OM XM3HWU HOMU M rasa y 6eaHorux peayurposansl (cnabo
PO3BUTbI UK OTCYTCTBYIOT).

3HayeHne 3eMHOBOAHBLIX B MPUPOAE U B XU3HKU Yyenoseka. Bapocibie 3eMHo-
BOJIHbIE TUTAIOTCA MOABMKHOM JKMBOTHOU numieir. OCHOBHOM MUIIEH JIATYIIKAM,
Kabam, KBAaKIIaM CJIyKaT MHOTOYMCJIEHHBIE HACEKOMbIE, CJIM3HM, TIAYKH, MHOTO-
HOXKHU, YEPBH.

CaMu 3¢ MHOBO/IHBIE CJTYKaT 00BIYEH HEKOTOPBIM NTHIAM, MJIEKOITHTAIOIMM.
Tax, nArymex v Apyrux 3¢ MHOBO/IHBIX €/ISIT aUCThI, IATLIN, HapCyKH, EHOTOBHUIHbBIE
coBaKM, €xu, 3MEU.

B HEKOTOpBIX cTpaHax JIOJAM UCMOJAb3YIOT B ULy KPYIHBIX CaJaMaHApP U Jisi-
rymek, B0 ®pannum, B CIIIA, Hanpumep, UX pa3BOAAT Ha CHEUAILHBIX (pepMax,
KaK Kaprnos B npyaax. ®panums BbIHYKAEHA BBO3UTD B CBOIO CTPAHY ChEAOOHBIX
JIATYIIEK, TaK KAK YUCJIE€HHOCTh COOCTBEHHBIX 3€MHOBO/IHBIX PE3KO COKPATHIACD.

patopusix. OceHblo UX OTNABAMBAIOT U COAEPXAT B BAHHAX MPU MOHUKEHHON TEM-
neparype. B coctosHumu oueneHeHus narylwku He HyXAaloTCs B MULLE, U 4/ OMbITOB
BCEraa ecTb XMBOW matepuann.
3TMM CTPAAANULAOM HAYKM MNOCTABAEHbl MNAMATHMKW. [lepBbiii NAMATHUK narylwke,
ucnonedyemoi Ha 6naro Hayku, Bein noctasned 8 CopboHHE — BCEMWUPHO M3BECTHOM
Mapuxckom yHusepcutete. Ewe oanH namstHuk nsrywke 6vin coopyxen B Tokmo Ha cpea-
CTBA, COBPAHHbIE CTYAEHTAMU-MEAUKAMM.

m YueHble UCNONb3yIOT NSryLweK AN MHOTOYMCIIEHHBIX OMBITOB B Buonornyecknx nabo-

N eme oxno NPAaKTUY€CKOE 3HAYEHUE VISl YE€JIOBEKA MMEIOT 3€EMHOBO/IHbBIE!
MX TOHKHE BJIQAKHBIE ITOKPOBbI OY€HDb 9YBCTBUTEJIbHbDI K 3arpsi3HEHUIO, ITO3TOMY
€CJI1 B BOJOEME €CTh 3€EMHOBO/IHbIC, 3HAYUT, BOJIlA B HEM YHUCTas. OTC)’TCTBHC
3€MHOBO/IHBIX — 3TO OJIMH M3 IIPU3HAKOB HCGJI&I‘OHOJI}"-IHH B BOJgOEME, €ro
3arpsi3BHEHHUs.
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Muorue Buabl am(puOUil CTaIM PEAKUMH M HYKIAIOTCS B CTPOrOW OXpaHe.
B Kpacuyio kaury Poccun BHecenbl Kambluiosas waba, KasKkasckas Kkpecmos-
K@, MAI0A3UAMCKUL MPUMOH U YCCYPUUCKULL KOZMUCTMBLUL MPUMOH.

Knacc 3emHoBOAHBIE BKIIOYAeT OoTpsi/ibl XBocTaThie, becxsocToie n beano-
rue. Pacnipocrpanensl OHM B TPONMKAX, CyOTPONMKAX M YMEPEHHBIX MUPO-
Tax. AM(pUOUMN ABAAIOTCH BaKHBIM KOMIIOHEHTOM ITPUPOJIHBIX GMOLIEHO30B —
PEryMpYyIOT YMCIEHHOCTh GECIO3BOHOYHBIX, MOE/1as HACEKOMBIX, MayKOB,
ciu3neit, yeppeil. CaMu 3€MHOBOJIHBIE CJIYKAT A06bIY€I T HEKOTOPBIX MTHIL,
3Bepeil, penTuanii. Msico KPyIHBIX CaJlaMaHAP M JATYHIEK CbeJo0HO0. Bosb-
moe 3HadeHue aM(pUOUM MMEIOT KaK Jab0pPaTOPHbBIE JKUBOTHBIC B HAyYHbIX
OMOJIOrMYECKNX UCCIEOBAHUAX.

ﬁ Orpsaael XBocratbie n becxsoctbie, ampudbum, perenepanmsi.

4 1. T’ne BcTpeyaercs GOMBIIMHCTBO BUIOB 36 MHOBO/IHBIX?
2. Paccmorpure pucynku 130 (c. 174), 137 (c. 183) i 138. Ot kakmx )uBOT-
HBIX ITpou3onum ampudéun? Yem 3To MOKHO J0KA3aATh?
3. HazoBure OTpsi/ibl 3¢MHOBOJIHBIX M MX OCHOBHBIX Ipe€JCTaBUTENEH,
ucnosb3ys pucynku 130 u 140.
4. Yka)kuTe NPUYMHBI COKPAIIEHUs] YUCIEHHOCTH 3eMHOBOHBIX. Kakne
MEPBI 110 UX OXPaHe MOKHO MCIIOJIb30BATh?
5. Kakosa ponb amdpubmii B npupo/ie 1 B JKM3HH YeTOBeKa?

MUroroeas npoesepka 3HAHWIA NO TeMe

MNposepebre cebs

1. O6bsicHnTE, KaK IPUCTIOCOGIEHDI 3¢MHOBO/IHBIE K JKM3HM Ha CYIIE M B BO/IE.

2. Hazosure yacty Tesa aarymku. Kakoso ux crpoenue?

3. Kakoe cTpoenue uMeloT KOHEeYHOCTH aMmpuomit?

4. Kakyio posib MTpaeT KOa B )KM3HU 3€MHOBO/IHBIX?

5. Kak pa3BuThbl y 3 MHOBOJIHBIX OPIaHbl YyBCTB?

6. Kakue xapakTepHble YePThbl BHYTPEHHETO CTPOECHUSA IOKA3bIBAIOT YCIOKHEHHUE
opranuaMa am¢ubmii B nmpoiecce 3BOIIONUN?

7. OxapaxrepuayiiTe 0COGEHHOCTH Pa3MHOKEHUS U PAa3BUTHS JIATYIIKH.

8. Kak nameHsieTcst akTHBHOCTD 3¢ MHOBO/IHBIX B CBSI3H € CE30HHBIMU SIBJIEHUSMMN?
9. KakoBo 3HaueHHe 3¢MHOBO/HBIX B IIPUPOJIE U JUIS YelOBeKa?
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10. Hazosute npeacrasureneii kiacca 3eMHOBOAHBIC, 3aHeceHHbIX B Kpacuyio
KHUTY.

Kakue yteepxpneHus eepHbi?

1. Bapocibie 0co6M 3¢MHOBOJAHBIX 4alle OOUTAIOT Ha cynie, HO pa3MHOXKEHHE
U Pa3BUTHE ITPOMCXOJAUT B BOJIE.

2. Y 3eMHOBO/IHBIX HET IMOCTOSTHHOM TEMIIEPATYPhI TEJIA.

3. I'1aza y 3eMHOBO/{HBIX HE MMEIOT BEK, HET CJIE3HbIX KEJIe3.

4. Jlpimat ampuobHUM TEerkKUMH 1 KaOGpaMiu.

5. Cepane 3eMHOBOIHBIX TPEXKAMEPHOE, Y HUX /[BA KPyra KPOBOOOPAIIEHMsI.

6. TpexkamepHoe cepjie He oGecreunBaeT MOJHOTO Pa3JeJeHus apTePHaib-
HOI1 M BEHO3HOM KPOBH.

7. B nponecce passuTus kabpbl y rOJOBACTUKA 3AMEHAIOTCS HA JIETKHE.

8. CkeseT NMO3BOHOYHHMKA OT/EJbHBIX IPEACTABUTENCH 3€EMHOBOJHBIX HMMEET
MEWHBINA, TYJIOBUIHDIN, KPECTIIOBBIA M XBOCTOBOI OT/AEJIbI.

9. 3eMHOBO/IHBIE UMEIOT CXOJIHOE C PIGAMHU CTPOEHHUE HEPBHOM CHCTEMBI.
10. [010BACTHK JATYIIKH, KaK U PBIOBI, UMEET JIBYXKAMEPHOE CEPALE M OMH KPYT
KPOBOOOpameHusl.

MNpakTtuyeckue 3apauus

[Tonpo6yiiTe caMOCTOATENIBHO TPOBECTH CJIEAYIONME HAGIIOACHWS.

1. Jlerom nonabmozaiiTe 3a MOBEAEHUEM JISITYIIKH BO BpEMs BbICJIEKMBAHUS JOOBI-
qu (IOKJEBOTO YEPBSI, HACEKOMOT0), 3a €€ MePE/BIKEHNEM Ha CyIle, B BOJE.

2. B BecenHee BpeMs MoCTapaiiTech NPOCACANTD MK PA3BUTHUsI JISTYIIKH, Ha-
6/110/1ast €ro pa3IMUHbIE CTAANU B GIIMKANIMX BogoeMax (MKpa — roJ0BacTHK —
B3pocaas asarymka). O6parure BHMUMaHUE Ha OCOOEHHOCTH CTPOEHMS TOJIOBaA-
CTHKA M MAJIEHbKOTO JISTYNIOHKA.

3. YcranosuTe, Kakue 3€MHOBOJIHBIE BCTPEYAIOTCS B OKPECTHBIX JlecaxX, Ha
MOJISAX, B BOJOEMAX.
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Knacc lNpecmeikaiowmecs,
Mmaea 10 unu Pentunum (Reptilia)

O6was xapakrepucTuka

IIpecmvixarowuecs, win Penmuniuu, — nepspie HACTOSIME HA3E€MHbBIE 110
3BOHOYHBIE JKMBOTHBIE. DTO AUEPUUDL, 3MEU, YePENaXU N KpoKoOurvt. B ycio-
BUSIX HA3€MHO-BO3/IyIIHOM CPE/ibl OHU NEPEABUTAIOTCSH, ONUPASACh HA TBEPALIA
cybeTpar (rpyHT), ABIIIAT aATMOC(EPHBIM BO3JyXOM, HUCIIOJIb3ys JIETKUE, PA3MHO-
XKalOTCA BHE BOJIbI — Ha cymie. OmuiofoTBopenue y HuX BHyrpenHee. K xxusam va
Cylie XOpOIIO MPHUCIOCOGIEHBI, O YE€M CBHAETENbCTBYET MX BHEHMIHMIT 0OJMK
¥ BHYTPEHHEE CTPOEHUE.

§ 40 BHewHee cTpoeHune n ckener NpecMbIKaIOLMUXCS

Bremmnee cTpoeHmne npecMbIKaIOMMXCsl MOXKHO PACCMOTPETDH HA IIPUMEpPE TH-
IMUYHOTO IPE/CTABUTES — SMEPHIbI (MPBITKOMH, )XUBOPOAAIIEH MU 3€J1E€HOM).

Tesno simepuIbl pa3jie/IeHO HAa OTAEJIbI: TOJOBY, TYJOBMIIE, XBOCT U JIBE MaPbI
KoHeuHocTei. CHapyKM TeJIO MOKPBIBAET IUIOTHAs cyXas Koxka. B koxe aiepuiinl
HeT XxeJie3. ITO NPEJJOXPAHSIET OPraHU3M JKMBOTHOTO OT IMOTEPU BJIArk B 3acyll-
JuBOM cpezie. B BepxHem cioe koxu oOpasyeTcs 4demrysi, HO He KOCTHasl, Kak
y pbib, a pozoeasi, 6onee maArkas. PocT Tema mpecMBIKAIOMETOCs BO3MOXEH
TOJILKO B pesyasrare Autbku. Ilpu aToM cTapbiili po2060i nOKPOE OTCIanuBaeT-
Cs1, JIOTIAETCSE M Y SIIEPUIL CXOAUT JIOCKyTaMH. Y 3Mell OH OTJeNseTcs, Croisas,
KaK 9yJIOK, CO BCETO TeJIa U HA3bIBACTCSI BbINOJIZKOM.
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Tonosa osanbHOM (hopMmbI (Y 3Mei OHA MOXKET GbITH TPEYTrOJIbHOI) MOKPbITA
KPYITHBIMHM POTOBBIMHM IIMTKaMM (OHM JaKe MMEIOT ClelMalbHble Ha3BaHWA).
Y NpUMUTHUBHBIX AIIEPUI], HAIPUMED A2aAM, 26KKOHOB, TOJIOBA M TYJIOBHIIE I10-
KPBITBI OIHOPO/IHOI POrOBOM Uelyeii.

Por kpynHbIil, 4eMOCTH BOOpPYKEHbI 3y0aMH: MMM SIIEPHUIIA CXBATHIBAET
u yaepxusaet 100b1ay. Hago prom Bujina napa nosapeii. OHu CKBO3HbIE M TTPOITY-
CKalOT BO3JyX B POTOBYIO MOJOCTb. BHYTpM HO3Apell HaXoAsiTcss opzanvl
060HANUSA, ¢ TIOMOIIBIO KOTOPBIX SIEPUIbI BOCHPUHUMAIOT 3anaxu. M3o pra
AEPHUIL ¥ 3MEI MOCTOSIHHO BBICOBBIBAETCS TOHKMI JUIMHHbBIN A3BIK, CIyKAIMil
AKMBOTHOMY JUIsl OIIYTIBIBAHUS M OCA3AHMS OKPYXKAIOIMX IIPEJIMETOB, JUIsi BOCIIPU-
ATHUSA 3anaxos. [1asza smepuIb IPUKPLIThI NOOBUNCHBIMU BCKAMIU. Opran cayxa
y e pUI] IPUKPLIT GapabaHHOMH IEPENOHKON U KOXeil.

TONbKO NPO3payHbIM. [1pK NMHBKE Y 3MEM BEKM MYTHEIOT M MX CTAPLIA POrOBOM MO-
KPOB CHMMOETCS BMECTE CO BCEM BbINON3KOM. B 3TOM coctosHun amen posonbHO
6e33aLWMTHBI, M HO BPEMS IMHLKM OHMU NPSRYYTCS.

ﬂ‘ Y 3meit kpas BeK CPACTAIOTCS, M Ma3d, KaK U BCE TENO, MOKPbITbl POTOBbIM YEXITOM,

Mesxty ronoBoit M TyJOBUIEM UMeeTCs nepexsar — wes. OHa no3posisier
KUBOTHOMY IOBOPAYMBATh FOJIOBY B CTOPOHY 3ByKa WJIM JIBMIKYIIETOCS IpeMe-
T4, CXBATBIBATH JOObIYY M PaCNpaBasaThca ¢ Hel. TyroBume simepunnl caerka
NPUILIIOCHYTOE, MsITKoe. XBOCT JUIMHHBIH, ynpyruii. OH MOKeT 061aMbIBaTbCSI,
a 3aTeM BOCCTAHABJMBATLCA (pereHepuposaTh). /I[Be mapel HOr HMIMPOKO pac-
CTaBJEHBI 11O GOKaM TeJia, NaJblibl UMEIOT Ko2mu. [Ipn JBYOKeHUN sinepUIbI

NPECMBIKAIOMCA — KACAIOTCA TEJIOM 3eMan (OTCI0Ja Ha3BaHHUE 3TOTO KJIacca;
puc. 141).

Puc. 141. Pazmunbie BB npecMpiKaiomuxcs: 7 — 06bIKHOBEHHAsA rafioka; 2 — npbITKas
Amepuna; 3 — CTenHas yepenaxa
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Puc. 142. Crpoenue tena smepunsi: A — BHemHee crpoenne: 1 — roosa; 2 — TyioBume;

3 — xBoCT; 4 — nepejHne KOHEYHOCTH; 5 — 3ajlHME KOHeuHOCTH; b — ckeneT: 1 — NO3BOHOYHMK;
2 — yepen; 3 — N0sC NEPEAHUX KOHEUHOCTEN; 4 — NMOSC 3a/HUX KOHEYHOCTEH; 5 — m1eyo;

6 — npemueune; 7 — kucrh; § — 6expo; 9 — ronens; 10 — crona

B cBsA3m ¢ Ha3eMHBIM OOPA30M JKU3HU U MIEPEXO/IOM K UCKTIOUUTEIBHO JErOYHO-

MY JIBIXaHHIO TEJIO MPECMBIKAIONIUXCSA MOKPBITO POrOBLIMU YEHIYSIMU U JIMIIEHO

xKeses.

CkesieT y mpecMbIKAIOMMXCs B GOJIbIICH Mepe, YeM Y 3eMHOBO/IHBIX, IPHUCIIO-
cobuieH K Ku3HM Ha cyme (puc. 142, b). YUepen umeeT oiuH BBICTYII — MbLULENOK,
KOTOPBIM 3a/{HsASl 4aCTh Yepena NPpUWIEHAETCS K MO3BOHOYHUKY. ITO JIeJIaeT ro-
JIOBY XOPOWIO MOABMKHOMN. I[TO3BOHOUHMK siepUIIbl MOAPA3AEAAIOT HA MATh OT-
JIeJIOB: MIEHHBIN, TPYAHO, MOSICHUYHBIN, KPECTHOBLINH U XBOCTOBOH. B meitnom
otaene 7-10 MOABMIKHBIX IO3BOHKOB. BbIIENSIOTCS aBAa NEPBBIX — QMIAHM
u anucmpogei. Ix couseHeHne yBeJIMIMBaET MOABHIKHOCTD TOJOBBI.

K tynrosumubivm nossonkam (16-25) npuunensniorcs pedpa. Ilepeanue, co-
€/IMHSAIONMECS € TPYANHON peGpa o6pasyioT 2pydnyio kaemxky. Ona npepoxpa-
HSIeT HAXOJANMIMECS B TPYAHOI MOJIOCTH OPranbl (MUIEBOJI, TPAXEIO, CEPALLE, JIer-
KH€) OT NMOBPEXKIACHUN U yJaCTBYET B MEXAHM3ME JIbIXaHUs: PacClIMpsAETcs Ipu
BJIOXE M CrafaeT npu Bbigoxe. Pebpa y 3meil npuuieHeHbl K MO3BOHKAM BCEW
TYJOBHUIHOH YacTH NO3BOHOYHMKA M HE COEJAMHAIOTCS C IPYAMHOMN: IPyAHOI
KJIETKH y 3MEH HET.

K KpecTnoBbIM NMO3BOHKaM (MX J(Ba) y SIEPHIbl IPUUWIEHEH MOAC 3a/JHUX
koHeyHocTel. CkeneT nmosicoB M CBOGOAHBIX KOHEYHOCTEH COXpaHseT obmyio
CXeMy CTPOEHMs, CBOMCTBEHHYIO BCEM HA3€MHBIM NMO3BOHOUYHbIM. Koneunocrun

192



AMEPUIL HIMPOKO PACCTABJIEHBI B CTOPOHBI, HO GBIBAIOT CPEAN AMEPHI] U Ge3HO-
rue. Het Hor ny 3ameii. B 5TuX ciryyasx npecMpIKalomuecs ABUTaloTCst € TOMOIIBIO
MOIIHBIX MBI, TPUKPEIUIEHHBIX K MO3BOHOYHUKY M pebpaM, KOHIIbI KOTOPbIX
HIPOCTYIAIOT Y€Pe3 KOXKY M HEIUISIOTCS 32 HEPOBHOCTH MTOYBBI.

- Kiacc Ilpecmpikaiomuecs (Perrrmnunm), [IpECMbIKAaHUE, POTOBOI ITOKPOB,
BBIIIOJI30K, II€si, TPy/iHAsT KJIETKA.

1. O6bsichnTe nmpoucxoxaeHnne HazpaHus Kiacca [lpecMbikaommecs.
ITpuseaure npuMepsl, MOATBEPHKAAIONME STO HA3BAHUE.,

2. Kakne npucnoco6enmnsi BHEMIHETO CTPOEHHUs! 00ECTIeunBaIOT PEenTH-
JIMSIM HA3€MHBIN 0Opa3 KU3HU?

3. Kakue 0cOGEHHOCTH CTPOEHMsI CKeJIeTa MPEeCMBIKAIOMMXCS CBA3aHbI
C MIX JKM3HBIO Ha CyIe?

4. HazoBuTe 1npoueccsl Xu3HeAeaTeTbHOCTH PeNTWINi, KOTopble obec-
NEYNBAIOT UM XKU3Hb Ha CyIIe.

§ 41 BHyTpeHHee cTpoeHMe U XU3HEeAEeaTeNbHOCTb NPECMBIKAIOLMXCS

OcoBeHHOCTH BHYTPEHHETO CTPOEHMsI M JKM3HEJAEATENbHOCTH IPECMbIKa-
IOMUXCSE TAKIKE PACCMOTPEHBI HA TIPUMEPE SIEPULIbI.

Muranne u nuwesapexue. [TummeBapuTeabHbIE
CHUCTEMBI MPECMBIKAIOIUXCS U 3€MHOBOJHBIX CXOJI-
HbI 110 BCEM OCHOBHBIM oTzenam (puc. 143 u 144).
TakoBbl poT, MIOTKA, JKEAYAOK, KMIIEYHUK, KIOAKA.
Bo pry cmona cmaumnBaeT numry, uem obserdaercs ee
JIBIDKEHUE 10 NUIeBOAy. B xkeryake nox geiictBuem
HCeNYOoUH020 COKA B KUCION cpeje repeBapuBa-
ercs G6enkoBas num@a. B KMIMEYHUMK OTKPBIBAIOTCS
IPOTOKH JKEIYHOTO IMy3bIps, NEYEHU U TOPKETYA0Y-

Puc. 143. Buyrpennee crpoenne simepuis (camia):

1 — cepaue; 2 — Tpaxesi; 3 — nerkue; 4 — JKeJT4HbII My3bIpb;
5 — nedens; 6 — KeNYAOK; 7 — NOPKENYAOTHAS KeETE3a;

& — Tonkas xumka; 9 — Toscras kumka; 70 — nouKu;

11 — Mou€eBoii 1y3biph; 12 — KIOAKAILHOE OTBEPCTHE;

13 — cemennnku; 14 — ceMAnpoBoOAbI
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HOM JKeJIe3bl. 31eCh 3aBEPIIAETCA ePeBAPUBAHME ITHINM, TIPOMCXOAUT BCACHIBA-
HUE NUTATENbHBIX BENIECTB B KPOBb.

Amepuipl NOEJAIOT B OCHOBHOM HACEKOMBIX M Y€PBEii, 3M€H — MOJIEBOK, Mbl-
e, JISrymeK. Y HEKOTOPBIX 3Mei Ha [IePe/IHEN YaCTH TOJ0BbI MMEIOTCS CIIeIaTb-
HbIE YyBCTBUTEILHbIC SIMKU — IREPMOLOKAMOPHL, CHOCOOHBIE BOCTPUHUMATD TEIUIO
(nu¢ppakpacnoe uanydeHue), wiaymee oT TEIUIOKPOBHOTO XMBOTHOTO. S1oBUTHIE
3MeH yOMBAIOT 00bIMY SIOM U3 RO06UMBLX JHceJle3 (PACTIONOKEHb] B CTEHKAX PO-
TOBOJ MOJIOCTH ), KOTOPbI CTEKAET 110 A006umMbIM 3y6a.u.

AeixarensHas cuctema. B cBsisu ¢ nosiBIeHHEM MEHHOTO OTAENA Y SIEPHILbI
YAMHSAIOTCA JbIXAaTeNbHbIE [IyTH, I10 KOTOPbIM BO3AYX MOCTYHAET M30 PTa B JIer-
kue. Bosayx BTArMBaeTCs yepes HO3JIPH, NONAJAET B POTOBYIO MOJOCTb, 3aTEM
B 20pmars, NOTOM B JUIMHHYIO TPYOKy — mpaxero (cm. puc. 143). Tpaxes penaut-
csi Ha Gosee yskue TpyGouku — 6ponxu, naymme B jaerkue. Jlerkue y pentumii
YCTPOEHBI CI0XkHee, YeM y ampubuii. CTEHKH IMOJIOCTH JIETKOTO UMEIT MHOTO
CKJIQJIOK, I/le MHOTOKPATHO Pa3BeTBJSAIOTCS KPOBEHOCHBIE COCY/bI. TO yBEINUM-
BACT MOBEPXHOCTh MX CONPUKOCHOBEHMS C BO3/IyXOM, YCHJIMBAs Ta3000MEH.

KposenocHas cuctrema. Cepaiie mpexxkameproe, ¢ HEMOMHOI MTEPErOPOAKOiL
B KeayouKe. M3 Hero BBIXOAAT TPH KPYIHbIX COCY/A: JIeBasi U [IPaBast [yry a0PThl
u serovnas aprepus (puc. 145). Jipe ayru aoptsl, 060iis cepaue, CIMBaOTCS
B OJIMH OGIMIA COCY/l — CIIMHHYIO A0PTY.

[1o Texry Teuer cmemanHas KpoBb, KaK y 3¢ MHOBO/IHBIX, [I03TOMY Y PEIITHIMIL

HENOCMOSHHAS MmeMnepamypa meid, KoTopas 3aBUCHT OT TEMIEPATypPbl

OKPYKaIOIENH CPEbI.

Jlerounas aprepus pasessieTcs Ha IBE€ BETBH, KOTOPbIE HECYT K JIEBOMY U 11pa-
BOMY JIETKOMY BEHO3HYIO KPOBb. 3/€Ch OHa Hachlmaercs kuciaopogom. Ilo ie-

w6 5.7 10 12

Puc. 144. Cxema MHIEBAPUTENBHOI H JILIXATEIbHON CUCTEM amepuip: 1 — por; 2— HO3PH;
3 — porosast nonocTe; 4 — rioTKa; 5 — mmmeBox; 6 — Tpaxes:; 7 — Jerkoe; 8§ — nevuenn; 9 — Keayiok;
10 — noyukenynounas xenesa; 17 — roukas kumka; 72 — toscras knmka; 13 — kioaka
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Puc. 145. Cxema cTpoeHMsi KPOBEHOCHOMN CHCTEMBI siiepuilbl: 7 — cepaie; 2 — COHHAst apTepusi;
3 — nesas u npasas Ayru a0pThl; 4 — JlerouHas aprepus; 5 — apeMHas (HeceT KpoBb OT roJIOBbI)
BeHa; 6 — KMIIeuHas BeHa; 7 — JIerouHas BeHa; 8 — KanwuispHas CeTh BHYTPEHHMX OPraHoB

rOYHbIM BEHAM apTepHaJbHasi KPOBb IOCTYIIAET B JIeBOE npejacepaune. B xenynou-
K€ KpPOBb YAaCTUYHO CMEHIMBAETCs, camasi 60rarasi KHCJIOPOJOM HJET K TOJIOBE,
CMEIIaHHas — KO BCEM OPraHaM TeJIa, HAChIINEHHas! YIIEKMCIBIM Fa30M — K JIETKHM.

HepsHas cucrema. ¥V penTuinii, o cpaBHEHMIO ¢ aM(pUOUIMHU, BCE OTAEIbI
roJIOBHOTO MO3ra YCJIOKHEHbI U yBeaudeHbl (puc. 146). 9ro cBszaHo ¢ Gosee
CJIOKHBIM M MHOTOOOPA3HBIM MOBEJAEHUEM IMTPECMBIKAIONMXCS. YCJIOBHbIE peduiek-
CBl Y HUX 00pasyloTcs 6bIcTpee, 4eM y pbib B 3¢ MHOBOHBIX. OCOOEHHO yBETMYEHbI
nepeHUIT MO3T U MO3KEUOK, MPOJOITOBATEII MO3r 0oOpasyeT u3rud, xapakrep-
HBIN U1l BCEX BBICIIMX MO3BOHOYHBIX. KpoMme 3peHust 1 0OGOHSHUSA Y ITPpECMbIKA-
IOIIMXCSA XOPOIIO Pa3BUTO OCSA3AHME.

BuipenurensHas cuctema. BouienurenbHash cuCTEMA NPECMBIKAIOMMXCS
Takasi ke, KaK ¥ y BCE€X Ha3€MHBIX MO3BOHOYHBIX XMBOTHBIX. B opranax sbijie-
JIEeHUs — TOYKaxX — YCHJIEH MEXaHW3M
BO3BpaTa BOJBI B opranusm. ITostomy 1 2 4
KOHEYHBIH TPOJAYKT OOMEHa BEIECTB
y TPECMBIKAIONMXCS BBIICASECTCH HE
B BHJE JKMJIKOH MOYHM (Kak y 3€MHO-
BOJAHBIX), a B (hopMe MOUe80U Kuc-
JI0Mbl B KAIUAIIEOOPA3HOM COCTOSTHUM
B KJIOAKY, a 3aTeM Hapyxy. Ha BoiBese- 3 5
HUE€ M3 OpPraHu3Ma KaluieoOpasHOH
MOUYEBOH KHCJIOTBI HE TpedyeTcs Tak
MHOTO JKHAKOCTH, KaK Ha BbIBEJCHHUE

Puc. 146. Cxema cTpo€HUs FOJIOBHOTO MO3ra
Amepuip: 7 — mepeaHnii Mo3r;

2 — IpPOMEXYTOUHBIN MO3T; 3 — CPeIHHI MO3T;
KUJIKOU MOYMH. 4 — MO3:Ke4OK; 5 — IPOJI0JroBaThli MO3r
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Puc. 147. Cxema cTpoenus siiinieBoja smepuinl: 7 — snaauk; 2 — BOPOHKa AiflleBo/a;
3 — NpO/IBMKEHME OIUIOA0TBOPEHHOTO SIIA 110 SIIEBOAY; 4 — S0, MOKPBITOE 060J0YKAMH, B KIOAKe

OpraHbl pa3MHOXeHUS. Y PENTIINIA, KaK U y JIPYTUX HO3BOHOUYHbIX, OPraHbl
PA3MHOKEHUsA CaMIIOB — CEMEHHUKH, a y CaMOK — snuHuku (puc. 147). Onnono-
TBOPEHME Y IPECMBIKAIOIMXCs BHyTpeHHee. CeMeHHast KUJAKOCTb NONaJA€eT B 10~
JIOBBIE IIYTH CAMKM IPU COIMIKEHMH KJIOAK CaMila M CaMKM. 3apo/iblil B OIIO/10-
TBOPEHHOU SIMIEKIETKE Pa3BUBAETCs YK€ TOI/AA, KOrJa ANI0 MPOABUTaeTCs 110
AUIEBOJLY, MOKPBIBAETCA AHIEeBbIMU 0Oo0ukamMu. OHM 06ecneunBaloT 3apo/ibIi
BOJION, MPEIOXPAHAIOT OT NOBPEXKJACHUN U COTPACEHUM.

PenTminm oTKIaAbIBAIOT SHIA HA 3€MJIIO MJIM B CIIEIIMAIBHO [1OArOTOBJIEHHbIE
yrayosnenus (puc. 148). HekoTopbie mpecMbIKaiOIMEcs: OXPAHSAIOT CBOIO KJIa/IKy
(manipumep, KPOKOOuabL); ApPyrue, OTIOKUB SHIA, MOKWIAIOT UX (HAanpumep,
yepenaxu). Horga AeTEHLINU PAa3BUBAIOTCSA B Teje Matepu. B aTux ciaygasx
HPOMCXOANT siiineknBopoxaenne. Hanpumep, y zadioku w y ancueopodswent
AUePULBL JETEHBITH BLUIYTUISIOTCS U3 A2 BO BPEMS €0 OTKJI/IbIBAHMS.

lfoposow xusHeHHbIW uukn. IIpecMbikalomMecs MUPOKO PaCHpPOCTPAHEHbI
1O 3€MHOMYy IIapy ¥ BCTPEYAIOTCS B Pa3HbIX KJIMMa-
THYeCcKkux 30Hax. OgHako, Hyyun XOJOAHOKPOBHbI-
MH JKMBOTHBIMM C HEMOCTOSAHHON TeMIepaTypoi
TeMa, OHM HYXJAIOTCS B IMOCTYIUIEHMH TEIUIA U3BHE.
ITosromy Hanboiee MHOrOUMCIEHHBI 3TH JKMBOTHBIE
B TPONMYECKUX U CYyOTPONMYECKHX 30HAX 3EMHOrO
mapa. B ceaonnom kimmare, rjie TEMIOE JI€TO CMEHSsI-
€TCA XOJOHONH OCEHBIO ¥ 3UMOM, MTPECMBIKAIOIMECS
C HACTYIUIEHMEM HeOGIaronpuaTHBIX YCIOBUH yXOAAT
B YKPBITHUSI: HOPBI, NEMEPHI, NIOJ KOPHU JI€EPEBLEB,

; B I1OJ[BAJTbl CEJIbCKUX JJOMOB M JieCHbIe M30ymku. Tam
OTKAAibIBaomas sitna (A),
i1 BECXOJ Mooz ueperaxy KUBOTHBIE BIAJAIOT B OlleNeHeHne — cnauky. Bec-
us situa (B) HOM, KOTZIa BO3JyX M MOBEPXHOCTb IMOYBbI XOPOIIO

L

Puc. 148. Yepenaxa,
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[POTPEIOTCsi, PENTHINU BBIXOAAT HA MOBEPXHOCTb M MNEPEXOAAT K AKTUBHOMY
06pa3sy JKU3HHU.

Pentwimnm Xxopomo npucnoco6ieHbl K OGUTAHUIO HA CYIIE: JBIIAT JETKIUMM;
006121210T OIIOZI0TBOPEHHUEM; IO MOKPBITO 3AIUTHBIMUA 060JI0YKaMH, 06ec-
NEeYUBAIOINMYI PA3BUBAIOMMICA 3aPO/IbIII BOJOH U MUTATEIbHBIMU BEIECTBa-
mu. Temneparypa Tesa 3aBUCHT OT OKpyKalomieit cpesbl. B HeGnaronpusitnoe
BpEMsi TOJla PENTHIMM NPOBOASAT B YKPBITHSX, BIaJasi B OIENEHEHUE,
B 6J1arOnpUATHBIE EPHO/IbI AKTHBHBI.

% JKenynounslii COK, SIOBUTBIE JKeEI€3bl, IAOBUTBIE 3yObl, TOPTAHb, TPaXest,
OpOHXM, MOYEBASI KUCJIOTA, CIISTYKA.

1. Kakue yci0KHEHHUs] B CTPOEHUH JIbIXaTeJIbHONH CHCTEMbI MOXKHO OTMe-
TUTD y PENTHIMI IO CPABHEHMIO C 36MHOBO/IHBIMM?

2. PacckaxkuTe O CTPOEHMM KPOBEHOCHOM CHCTEMbI IPECMbIKAIOIUXCS.
[Touemy OHM OTHOCHTCS K XOJOHOKPOBHBIM JKMBOTHBIM?

3. CpaBHUTE CTPOEHWE HEPBHOM CHUCTEMbBI PENTHIWA U 3€MHOBO/HBIX.
Kak orpaxaercs 6osnee CI0)KHOE MOBEJACHUE PENTIINIT HA CTPOECHNUH MX
rOJIOBHOTO MO3ra?

4. Kakne 0co6€HHOCTH NMOBEAECHUs PENTHIINI CIIOCOOCTBYIOT yCIEMIHOMY
Pa3MHOXKEHHUIO?

5. Tlouemy npecMbiKalomuecsi HanboI€€e pPacpoOCTPAHEHBI B TPOIMYe-
CKMX M CyOTPONMYECKUX 30HAX 36MHOTO mapar?

§ 42 MHoroobpasue npecmbikaoWmxcs

B xnacce Ilpecmbikaromuecs 6oaee 8000 coBpemennnix Buaos. Kiacc Brmo-
HaeT Takue oTpsaabl, Kak Yewyiuuamoie (oobemusier smepui u ameii), Kpoko-
Junvt u Yepenaxu.

Awepuupl — rpynna, siovaomas okoso 4000 sugos. Amepuinpr ommyaoT-
cs1 TMOKMM TMOJIBMJKHBIM TEJIOM M HIMPOKO PaCCTaBJICHHBIMM Horamu (puc. 149).
B ymepeHHOM KIMMaTe pacrpoOCTPaHEHbl NPbIMKAsL N HCUBOPOOAUAS AUEPU-
Ybl, 2 B JKAPKUX pallOHAX — 2eKKOMbL, azamvl, éapansvt. Ectb 6e3Horue smepu-
bl — epemenuya n xeamony3ux. OT 3Meil OHM OTIIMYAIOTCA HECPOCITMMUCS
NOABMKHBIMU BeKaMM. /UIMHA caMbIX MEJIKMX smepHIl 0koao 3,5 cm, camMoii Kpynr-
HOI — KOMOOCKO020 8apana — 6onee 3 M.
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Puc. 149. Pasubie Buab suepui: 7 — npbiTKas smepua; 2— BEpPETEHMILA; 3 — neTalommii IpakoH;
4 — ymacrtas KpymIOroJ0BKa; 5 — MOpPCKasi uryana; 6 — XameJieoH; 7 — cepblii BapaH

3men e nmeloT KoHeyHocrtei (puc. 150). JIBumxyrcs, narubas Teso, 3a cyer
MOII[HOM MYCKYJIATypPbl 1 MHOTOUYMCJIEHHBIX pebep, KOHIaMU KOTOPBIX, IIPOCTYIIa-
IOIMMH Yepe3 KOXKY, HEIUISIOTCS 32 HEPOBHOCTH 1OYBLL. B oTmmume oT simepuiy
y 3Meil HEMHTAIONM B3IVIAJ, TAK KaK MX I71a3a MOKPbITHI IPO3PAYHBIMU CPOC-
wWuUMUCa examu. 3Meu CriocOOHBI «4yJIKOM» HAIOJ3aTh HA J0ObIYY Giarogaps
Pa3BUTAIOIMMCS TOIBUMKHBIM YETIOCTAM.

Puc. 150. 3men: A — npejacraBuTen sioBUTHIX 3meit: 7 — koGpa: 2 — rpemyuas 3mes:
B — spoBurerit annapar aven: 1 — sjosuTas xeesa; 2 — sAOBHTHIN 3y0; 3 — o6bunbie 3yOn!
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Puc. 151. Kpokogmnnr: 7 — myibckuii; 2 — rasnasn

Ectb cpeam 3meit OueHb KpynHbI€ ¥ CHIbHBIE Y0a6bl, HAIPUMED Cemuamulil
numon, anaxonda. x jymna gocturaet 6-10 m. CBoio 10661y OHM JymIaT KOJb-
1lamMu TeJa.

MHoro s10BUTBIX 3Meil: KoOpa, ziop3a, zadioka, epemyuast smest, s¢ha. Oun
yOMBAIOT KEPTBY, Kycasi ee iioBUThIMH 3ybamu (puc. 150, B). SlxoBursie 3men onac-
HbI ¥ JUIsi YestoBeKa. MIX yKyChl BBI3BIBAIOT TsiKeE/Ible 3a60JI€BAHMS U JIAXKE CMEPTh.
B meaunmne n3BecTHbI CpeACTBA, MO3BOJISIIONME M30EKATH TSKEIBIX TOCIEACTBHIA
YKYCOB 3MEH.

Mepwvi nepeoit nomowsu ipy ykyce siioBUTOM 3Me€il ClIe/lylolme: HaIOKeHne

IIUHBI, CIIOKOWHOE IMOJIOKEHHE MOBPEKJEHHOTO OpraHa, OOWIbHOE TeIioe

nuThe, obpamenune K spady. Hambonee sapdpexTnsno BBejeHMe npenapara

ITPOTHUBO3MENHOM CHIBOPOTKH.

Baxxno usberarp ykyca 3Meil — ObITh O4€Hb BHUMATEIHHBIM IIPU JIBYDKEHUN
M Ha OCTAHOBKAX B MECTaX, I7ie OOMTAET MHOTO SIJIOBUTBIX 3Meil. 3MeH He JoGAT pac-
XO/IOBATD /| HA 3AIUTY, OH HY)KE€H UM JUist 100biBanus numu. [Toaromy npu omac-
HOCTH, M€ OHU CTPEMSITCH CKPBITHCS.

Jhoan Hayunamch NCOTb30BATH 3MEMHBIH 511 B MEAUIIMHCKHUX LEJISIX U [IPUMe-
HAIOT €rO JUIS JIEYEHNS MHOTHX 3a00JI€BaHMI.

K HesloBUTBIM 3MEsIM OTHOCATCS YIHCU, NOLO3bL, YOABbL. YKN XBATAIOT J10-
6bray 3ybamu M 3arnatbiBaloT ee. [10103b1 M yaBbl, Kak IPaBWIO, CHAYAIA JyIIaT
NONUMaHHYIO )KE€PTBY, 0OBMBASICh BOKPYT HEE TEJIOM.

Hssectno 6onee 3000 coBpeMeHHBIX BUJIOB 3M€H, TPUMEPHO TPETh M3 HUX —
ANOBHUTHI.

Kpokoaunsl — KpymHbie ¥ CHIIBHBIE IIPECMBIKAIONMECs, OGUTAIOINE B TPOIIN-
yeckux crpaHax (puc. 151). /iimmna nx rena gocruraer 6 m. JKusyr no 6eperam
PEK M 03€p, OXOTATCSA 3a J0ObIYEH B BoJle. 3aTaMBHIMIICH KPOKOAMI CXBATBIBAET
KPYIIHOE JKMBOTHOE (HallpuMep, aHTHJIONY), MpuIIeamee Ha Bojgonoi. Kpokou-
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Puc. 152. Pasubie Buabl uepenax: 7 — 3enenas (cynosasi) yepenaxa; 2 — matamara; 3 — 3pesquaras
yepenaxa; 4 — CJIOHOBasi yepernaxa

Jibl XOPOIIO TUIABAIOT, MCIOJIb3Ys JUIMHHBIN CAABJIECHHBIA ¢ OOKOB XBOCT M Iepe-
oHYaThIe Jarbl. Teso KPOKOMIA NOJTHOCTBIO MOTPYKAETCs B BO/Y, @ Hajl OBEPX-
HOCTBIO OCTAIOTCSI JIMIIDL PACHIOJIOKEHHbIE HA BO3BBINIEHUSX HO3APH U [J1a3a.

B mupe nacunteiBaetca 25 Bu10B KpokoauwioB. Cpean HUX eCTb aauzamo-
poL, Hacmosiuue KPOKOOUIbL, 26UAJBL, KAUMAHDL.

Yepenaxu — camasi JApeBHssi Tpynna npecmbikaiomumxcsa. OHa BrIOuaer
okosno 300 BugoB. OGaMK uepenax o4eHb Crenu@UUeH: TYJIOBUILE CKPBLITO
[10/] JKECTKUM KOCMHBIM RAHUUPEM, KOTOPbII MPUKPLIT POrOBLIM MAHIUPEM
(puc. 152).

Yepenaxu He JMHSAIOT, O3TOMY 10 TEMHBIM M CBET/IBIM FOAOBBIM IOJI0OCAM
Ha IUIACTUHAX POTOBOTO HAHIMPS MOKHO ONPENENUTH UX BO3PACT. XOTsl Yepera-
XM MEPEeABUTAIOTCS HA Cyllleé ME/UIEHHO, OHU TPYAHOAOCTYIHBI JUISl XUIHUKOB,
TaK KaK Py ONACHOCTH BTATMBAIOT IOJIOBY M HOTH MOJ{ AHIUPb.

Cpean yepernax ecTh CyXOIyTHBIE, IPECHOBOHBIE U MOPCKUE BU/bL. Boanbie
4Yepernaxy O4YeHb OBICTPbl M MAHEBPEHHbI, KOHEYHOCTH Yy HUX BHIOM3MEHEHbI
B sacTbl. CaMble KpyIHBIE Yepenaxu — MOPCKHe, HanpuMep 3eienas (cynoeast)
yepenaxa pmnoii 1o 150 cym n maccoii 1o 400 kr. Camast 60s1bIas CyXomnyTHas ve-
penaxa — TaJanarocckas CI0H06as uepenaxa, ymHa ee nanumps — 150 om,
a macca gocturaer 400 kr.
| MHorune BUbl KPOKOJIMJIOB U Y€perax CTali OY€Hb PEJKUMU, OHU HYXKAAIOTCS

B OXpaHe u 3aHeceHbl B Kpacuble kaurm.
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[Tpecmbikaiomuecs (penTwinm) Kak XOJOJHOKPOBHbBIE KUBOTHbIE Hanboxee
MHOTOYMCJIEHHBI B TPOIMUKAX U CyGTPONMKAX, HEMHOTO UX B YMEPEHHOM KJIM-
mate, 3a CeBepHbIii MOJISAPHBINI KPYT CJIeTKa IPOJABHUHYIMCH JINNIb FA/[IOKA U JKH-
BOPOJAIIAS ANEPHUIIA.

Orpsaapt Yemyituareie, Kpokoauasl, Yepenaxu; cpocmmecs BEKH, KOCT-
HBIW MAHIIUPD.

1. Hazosure uaBecTHBIX BaM npecmpikaiommxcs. ITo kakum npusnakam
MX OTHOCAT K 3TOMY KJIaccy?

~ 2. Pacckaxure, ucnonbays pucynkn 149-152, kakue omimans BO BHEIIHEM
CTPOEHUHU UMEIOT NPEACTABUTEIN PA3HbIX OTPAA0B penTmwinii? C ueM 3To
CBSA3AHO?
3. llpeacraBurenn Kakoro orTpsiia MMEIOT Oosiee CI0KHOE CTpOeHue?
B uem 3TO BBIpAXKaeTcs?
4. Kakue mMepbl HEOOXOJMMO TPEANIPUHSATD, YTOObI MPEJOTBPATHTD YKYC
AJIOBUTOM 3Meeit? YTo HY)KHO CPOYHO C1e1aTh, €CJIN YKYCHIIA 3Mes?

HAQ4YeHMe npecMbiKarLwmxcs.
§a3 | 3 P
MpoucxoxaeHune npecMmbikaoWmMXCs

3HaueHue npecmbikalowmxcs. boabIMMHCTBO sAMEepHIl U 3Meil, roejas Hace-
KOMBIX, TPBI3YHOB M HA3€MHBIX MOJUIIOCKOB, BPEJSIIMX CEJbCKOMY XO3SICTBY,
NPUHOCAT YeJ0BeKy 1noJb3y. B nekoropbix crpanax IOxuoit Amepuku, FOxHoi
Azuu 1 AQpUKH HESZIOBUTHIX 3M€Eil IepiKaT BMeCTO Komek. B npupoe npecmbika-
IONIMECST CYMECTBYIOT B OOIIEH CHCTEME NUWEBHIX CEA3CIU: OJJHU TTOEJAI0T pacTe-
HUsI, IPYTHE — KUBOTHBIX (HACEKOMBIX, aM(pubUii, penTuimii, HeGOJbIINX 3BEPb-
KOB), @ UX, B CBOIO OY€PE/Ib, €JIAT JIPYTHE XUIHUKN — XUIIHbIE IITUIIBI ¥ 3BEPH.

Huorza cyxonyTHbie uepenaxm NpuHOCAT ymep6 6axdaM, BOASHBIE YKU —
pbiGHBIM X03sicTBaM. [IpecMbIkalonmmecs MOryT pasHOCUTD BO3OyauTENeH 6oes-
HEH YeJI0OBeKA U JIOMANTHUX JKUBOTHBIX.

OnacHpl yKycbl s10BUTBHIX 3Meil. OIHAKO M3yueHHe JeHCTBUS 3MEUHbIX SIJI0B
MO3BOJIMJIO CO3/[aTh HA UX OCHOBE II€HHDbIE JleyeGHbIe NpenapaTbl, KOTOPbIE MC-
MOJb3YIOT MPH JIeYeHUHN 3a001€BAHMI JIbIXaTEIbHBIX OPraHOB, CEP/IIA, CYCTABOB.

KpynHbix 3mMeii 1 KpOKOMIOB JOGBIBAIOT VIS TIOJTY9E€HNs KPACUBOI M IIPOYHOM
KOXH. MOpckuX uepenax npoMbIIUISIOT M3-32 BKyCHOro Mmsica. M3-3a nepenpo-
MbICJIA PE3KO COKPATUIACh YUCJIEHHOCTh MHOTUX BHJIOB, HEKOTOPbIE€ HAXOJSTCS
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Ha rpanu BeiMupanus. JUis aux cozaans 3anoseaunku. B Kpacnyio kaury BCOII
3aHECEHBl CIOHOBAS YEPENaxa, 3eNCeHAs YePenaxa, KOMOOCKUL 6apam, Kyoun-
CKULL KPOKOOUT, 2ammepus..

Cpeay penTiimii eCTh PaCTUTEIBbHOSIHBIE M HACEKOMOs1/IHbIE BW/Ibl. Bosbimn-

crBO — xumHuKK. IToenas pacTeHusi, HACEKOMBIX, 3EMHOBOJIHbBIX, MEJIKMX

3BEPBKOB, PENTHIMHN PETYJIMPYIOT MX YMCAECHHOCTD.

Opesnue npecmeikaowmecs. CoBpeMeHHbBIE MTPECMBIKAIOIUECS TPOU3OILIN
ot apeBHUX ampubmii — cmezoyeganos, xusmmx okono 350—400 mun neT nazaz.
Haubosiee ApeBHUMH U3 ITPECMBIKAIONMXCA CIUTAIOT KOMULO3ABPOE, CYMECTBO-
BaBmmx 230-250 mun et nazax. HekoTopbie uepThl MX OPraHu3anuu COXpaHu-
JIMCh Y Yeperax.

Bekom pacieTa npecMbikalomuxcs 6bu1 nepuoz ot 250 1o 65 man neT Hasan.

B Te BpeMeHa MHOTOYMCJIEHHBIE PENTWIMMU XKWIM Ha Cylle U B BOJE, nepe-

MemaInck B Bo3zyxe (puc. 153).

Jletalomue simepsl — NmMepPoOaKmuau, pampopunxu, nmepaHoooHvl —
BHEIIHE ObLIN MOXOKH HAa TUTAHTCKUX JIETYYnX Mbleii. Pazmax ux Kpbuibes 10~
cruran 10-12 M. B Bozie s simepbl, HAMOMUHAIOMME JIETb(MUHOB 1 TIOJEHEN, —
UXTNUO3ABPL, NIEIUO3AEPHL. T TPYIIIIbl APEBHUX NTPECMBIKAIOIMIMXCS BBIMEPJIU,
HE OCTABUB 110CJIE €63 TOTOMKOB.

Puc. 153. JIpesuue npecmbikaommecs: 7 — AMmionok; 2 — nrepanoiod; 3 — neparosasp;
4 — uxTHO3aBp
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Cpeay aApeBHMX sAIEepOB ObUIH ere
JIBE IPYIIIbI, ChIIPABIIME BAXKHYIO POJIb
B IOSIBJIEHUH IITHI] ¥ MJIEKONATAIONIMX:
durnosaspv. u 36eponodobuvie pen-
munuu (puc. 154).

unozaeput 6o OYEHbL PA3HO-
06pa3noif1 TPYIIIOii: MUPHbIE (pac*m- Puc. 154. 3seponogobuas 3seposydas
TEJbHOAHBIE) ¥ CBUPEIbIE XUIIHUKU.  PernTiims
OzHM nepejBUraIuch Ha YEThIPEX HO-
rax, pyrue — TOJbKO Ha JIByX 3a/[HMX, B BEPTUKAJIbHOM INOJ0XKeHHH. M3BecTHbI
Y OY€Hb KPyITHbIE IMHO3aBPbl — JUIMHOM 6osee 30 M, 1 MeKne — BeTMIUHOM ¢ He-
Goabmyio simepury. CaMbIMM KPYITHBIMM CYMTAIOT TaKke Junnodoxa (jmmHoi
27 m u maccoii okono 10 1), anamosaspa, 6paxuozaspa, ceicmosaspa. Onun
obuTanm BOJIM3N BOJAOEMOB M NOJIOJTY CTOSUI B BOJE, TIO€/ast BOJHYIO U OKOJIOBOJI-
HYIO PACTUTEJBbHOCTb. ¥ HEKOTOPBIX JMHO3ABPOB Ha CIIMHE ObUIM IPeOHH, C ITO-
MOIIBIO KOTOPBIX OHU YJIABJIMBAIN COJHEYHYIO SHEPIHio. YUeHbIe IIPEeANOoIaraior,
4TO OT OJHOM U3 IPYII IMHO3aBPOB IMPOU3OILIHA IITHIBI.

36eponodobHbLe NPecMbIKAIOUUEC TIOTYINIIN CBOE HA3BAHUE 33 CXOJCT-
BO co 3Bepamu. Tak, B omimume OT Apyrux simepoB y HUX HOTH He ObUIM MHPOKO
paccTaBI€HbI: OHM PACIIOJIATAIMCH ITOJ] TEJIOM, a He 110 6okaM. 3y6bl opasies-
nmck (6bun Jugbgpepenyuposansvt) Ha pesupl, KIbIKM U KOPEHHbIE. Bbuin y HIX
MSACHCTBIE I'yObI, 2 KOXKHbBIE TIOKPOBbI, BEPOATHO, COIECPIKATH JKEJIE3bl.

Ha nporsskennun 200 muin et cyapba IMHO3aBPOB M 3BEPOINOJOOGHBIX PENTTHINIA
Obuta pasnoit. /luHosaBpam GIaronpUsATCTBOBAI TEIUIbIM, MATKHI KIMMAT TO
3MOXMU, ¥ OHH TOCIIO/CTBOBAIM MOBCIOLY. 3B€POINOAO6HBIE ObLIN MATOYUCICHHDI
u HesameTHbl. [Ipumepno 120—130 muH et Ha3aj COOTHOMEHHE KOJIMYECTBA
BUJIOB CTQJIO MEHSTBCS B IOJIb3Y 3BEPONOJOOHBIX.

BoiMupanue JUHO3aBPOB MPOMCXOAWIO MTPY U3MEHEHHUH KIMMATa TUIAHEThL.

Oxkos0o 130 man €T Ha3a/l Ha CMEHY JUIMTEIbHOMY TEIJIOMY ITEPHOJY MPHIILIO

noxonojanue. Craja MEHATHCS PACTUTENBHOCTD: TMTOCTENEHHO PacIpoCcTpa-

HUJIMCD ITOKPBITOCEMEHHbIC PACTEHHUS.

CymecTByeT MHOrO HayYyHO OGOCHOBAHHBIX THIIOTE3 O MPHUYMHAX BIMHPAHMSI
JIMHO3aBPOB, HAIIPMMEDP AKTUBHOE rOPOOOPA30BAHME M CBSI3AHHASI C 3TUM CMEHA
imMaTta. Bo3amoxHo, BOAM3M 3eMau nponies KpyImHbI acTepOmM, OKa3aBIIMI
BJIMSIHUE HA KJIMMAT M OKPYKAIOILYIO JMHO3ABPOB IIPUPOHYIO CPELY.

beccaenno m pcuesnu ¢ JMN@ IIAHETHI JPEBHUE SIIEPbl, OCTABUB JIMIIb I1a-
MATHMKH B BHJIE CKEJIETOB M OTIIEYATKOB? B coBpemMennoi (hayne mpecMbIKarOmnx-
Csl €CTh 2ammepust, KOTOPYIO HAa3bIBAIOT HCUBLIM UCKONAeMbIM. B 0bIMKe 3TOro
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JKMBOTHOT'O MHOTO IPEBHUX YEPT: OCTATKM MAHIMPS HA TeJle, IPUMUTHUBHOE CTPOe-
HUE MO3BOHOYHMKA, JOTIOJHUTEIbHBIN TeMeHHOM rra3. JKuser saTa penTwims Ha
MesIkux octposax y Hopoit 3eanum u cTporo oxpassiercs Kak « KMBOM IMaMATHHK
npupozabl». biamuskn k cBouM me3030iickuMm npeakam uepenaxu. [lo HekoTopbim
YyepTaM OPraHM3alMH GJIM3KH K IMHO3aBPaM KPOKO/IMJIBI.

Y simepuil v 3Mei TakiKe MMEIOTCS OT/EIbHBIE YEPTBI CXOACTBA € AMHO3ABPAMH.
Ho ecum sine puiibl — JOBOJIBHO JPEBHSs TPYIIA, TO 3MEM MOSABUJINCDH JIMIIb B KOH-
1€ TEIUIOTO Mepuoja Ha 3emie Inepej NoXOoJA0JaHUeM, KOTAa UX POACTBEHHbIE
TPYIIIbI YTPATHIM CBOE OBLIOE BEIUYHE.

IIpecMbIKaOImecs: IPOM3ONLUIN OT ApeBHUX ampubmii — creronedanos. Haudo-

| Jlee IPeBHUE PENTHIMM — KOTWIO3aBphl. PasnoobpasHble peBHUE penTHINN
3aceJIsUIN CyILy, BOJHYIO Cpefy, 00MTaim B Bo3ayxe u npousetaniu 200 man ser.
Ot ApeBHUX PENTWIMI IPOU3ONLIM COBPEMEHHbIE MPECMBIKAIOIMECST, IITULIBI
¥ MJIEKOTIMTAIONIHE.

Creronmdanbl, KOTUIO3aBPbI, IMHO3ABPbI, 3BEPONOJOGHbBIE IPECMbIKA-
IOLMECS, TaTTEPHs.

1. Kakoe 3HaueHme MMEIOT NPECMBIKAIOMMECS B IIPUPOJAE U B JKN3HU
JesoBeKa’

2. Or KaKMX JKUBOTHBIX MPOM30NUIM penTimn? Kora »xum npeaku coBpe-
MEHHBIX PENTHINI?

3. HasoBure )XMBOTHBIX, OTHOCSIIMXCS K ipeBHUM simepam. Kakue nz aux
JIJT HAYJI0 IPEBHUM IITUIIAM U MJIEKOITUTAIOINM?

4. Kakue cpezbl XH3HM OCBOWIM JpeBHME mnpecmbikalomuecs: [Touemy
OHHU BBIMEpJIN?

5. INoyeMy raTTepuio Ha3bIBAIOT KUBLIM MCKOTAEMbIM?

Wroroeas npoesepka 3HQHWUA No Teme

MNpoeepete cebs

1. Kakue 0cOGEHHOCTH OpPraHM3alMy CTPOEHUS MO3BOJIMIN MPECMBIKAIOIINMMCS
BBIITH Ha Cymry?

2. HazoBure OpraHbl M CHCTEMBI OPraHOB PENTWIMH, OTAMYalmmecs Ooiee
CJIOJKHBIM CTPOEHMEM, YeM y ampubmii.

3. KakoBbl OCOGEHHOCTH CTPOEHMS HEPBHOM CHCTEMBI MPECMBIKAIOMMXCA?
CBSI3aHO JIM 3TO C HA3€MHBIM 0OPA30M JKM3HU?
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4. Kax ce30oHHBIE SIBIEHUS BIAUSIOT HA KU3Hb npecmbikaomuxcs? Kak npecmsr-
KAIOIMECs MEPEHOCAT HEGIATONPUATHOE BpeMsl rojia?

5. Yem OGBACHUTD Pa3HYIO CTENEHb AKTMBHOCTH PECMBIKAIOMNXCS B TEUEHHE
cyTok? B kakoe Bpemsi ona 607ee BbicoKas?

6. IlpusesnTe 0KA3ATENBCTBA TPOMCXONKACHUS [IPECMBIKAIONIMXCSE OT 3€MHO-
BO/IHBIX.

7. Korpa xwnm apesaune npecmbikaomuecs? Hazosure Bo3aMoxHbie IPUYUHBI UX
BBIMUPAHUSI.

8. IlpuseanTe MpuMephbl, NOATBEPKAAIOMME BAKHOCTD COXpaHEHUs B MPUPOJE
penTiwmii. Kakne Mepor asTomy cioco6crsyior?

Kakue yteepxaenus sephbi?

1. Ilepsbie npecmbIKaommecs nosBUINCH Gosee 350 MIH JeT Haza,

2. Bekom pacuBeTa npecMbIKalOMuXcst bl MEPHOJ TEIIOTO BIAKHOIO KJIMMaTa
Ha 3emue.

3. Buemmnee crpoenne npecMbIKalomumxcs CBUAETEILCTBYET O TUIOXOMH NPHUCIIOCOH-
JIEHHOCTH K XU3HU Ha CyIIe.

4. 3Men ¥ AMEpHIB BOCIIPUHUMAIOT 3aMaXM HE TOJBKO OpraHamMu OOOHSHUS,
PACIOJIOKEHHBIMM B HOCOBOM MOJIOCTH, HO U SI3BIKOM.

5. JLnst IPECMBIKAIONMXCSI XapAKTEPHA CIIOCOBHOCTD K perenepanum.

6. Camasi IpeBHsIs M3 HBIHE CYMECTBYIONMX TPYIIA penTuInii — gyepenaxmu.

7. CkeneT NpecMbIKAIOMMXCS TPUCIOCOBIEH K KU3HU HA cyme B 60oabIIei cre-
IIEH!, YEM Y 3€MHOBO/[HBIX.

8. Jlerkue penrrmamii u ampubmit OAMHAKOBBI 110 CTPOEHMIO.

9. Ilpecmbikaiomuecs 06aaAaI0T 6oJIee CIOKHBIM MOBECHUEM, YeM 3€MHOBO/I-
HBIE, M UMEIOT GoJIee CIIOKHYIO HEPBHYIO CHCTEMY.

MNpakruyeckue sapanns

[Tonpodyiite camocTosTEIBHO IPOBECTH ClIEAYIOMME pPaboThL.

1. Korza 6ynere B secy, nonabmozaiite 3a noseaennem AIMIEPULIBI BO BPEMST €€ OT-
ABIXA, ABHIKEHMS, uTanus. OOpaTuTe BHMMaHKe, B KAKOE BPEMS JIHsI OHA GoJiee
aKkTHBHA. PaccMoTpuTe BHeNIHEE CTPOEHHE AMEPUIIbI, BHIIEINTE OCHOBHBIEC OT-
A€JIbl Tea.

2. B 300napke (JKHMBOM yrojke) paccMoTpure dyepenaxy (KpOKo/MIa): BHEIIHEE
CTpoenue, qacTu Texa, nokpos. [lonabmonaiire 3a nepeaBumkennem, peaknmeii
Ha 3BYKM, KaK JKMBOTHbBIE BEAYT CeOst P OMCKE ITHIIN.
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Maea 11 Knacc Mruuw (Aves)

O6uwas xapakrepucTuka

ITmuypt — BbICHIME TO3BOHOYHBIE )KMBOTHBIE, ITPUCIIOCOOMBIIMECS K MOJIETY.
Teno nx nokpeiTo nepvamu. Ilepeune KOHEUHOCTH NPEBPAIEHDBI B KPbLIL.
3a cyeT MHTEHCUBHOTO OOMEHa BELEeCTB OHU 001a4ai0T BbicOKOU (6osiee +40 “C)
¥ IIOCTOSTHHOI TeMIepaTypoii Tesa. AKTUBHBI B T€Y€HUE BCero roja. baarogaps
CIOCOOHOCTH K IOJIETY OBICTPO MEHSIOT MECTOHAXO0K/EHUE, BECHOH M OCEHbIO
MHOTM€ ITHIBI COBepmaoT Aajekue murpauuu. lllupoko pacnpocrpanens! mo
Bceil 3emute, Hanbosee pa3HOOOPA3HBI U MHOTOUMCJIEHHBI B TPOIIMYECKHX JI€CaX.
HasectHo okosno 9000 coBpeMeHHbBIX BUJIOB IITHIL.

§ 44 Cpepa obutaHmus u BHEWHee CTPOEHME NTUL,

Buemuuii 061MK NTUL XOPOIIO OTPAKAET UX NPUCNOCOONEHHOCT K NOJe-
my. Kak n3secTHO, IuioTHOCTH Bo3ayxa B 1000 pa3 MeHbIIe IUIOTHOCTH BOJBI, U VIS
IEPEABIIKEHNS B 3TOM Cpejie Heo6XoaMMbl 0cobbie mpucnocobiaenns. Komnakr-
HOE TYJIOBUIIE NITHUIL UMeEeT siiineobpasHyio opmy, 1€rko o6Tekaemyio BO31yXom
npu noxere. llles ruGkas, TOHKAas M JUIMHHAsI, TIPU TTOJETE NTUILI BHITATUBAIOT
ee, TaKKe 06ECIednBast Jyqnylo 06TEKaeMOCTh BO3/YIIHBIM MOTOKOM M YMEHb-
masi 1000BOE CONPOTUBJIECHUE.

3y6OB y IITHI] HET — OHU UCYE3JIN B XOJI€ 3BOJIOIMH. ITO NMO3BOJMUIO CHU3UTD
Maccy roJIOBbI, 9TO BOXHO Juisi nosieta. Ha orHocuTenbHO HEGOIBION rosose
BIIEPE/l BBICTYNAET KJI?06, OOPA30BAHHBIN KOCTHBIMU YETIOCTAMH, MOKPBITHIMH
POrOBLIMU YEXJIaMU — HAOKI108beM N NOOKA106bem. KIloBOM NTHIIA CXBATHI-
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BaeT numy, ero gopma M CTpoeHUE
IIPUCTIOCOBIEHBI K JOOBIBAHUIO 1 0Opa-
00TKe Onpee/IeHHOM MU, Y OCHOBA-
HUsl HAIKTIOBbSL PACTIONIOXKEHDI HO3/IPH,
10 GOKaM TOJIOBbl — KPYIIHBIE IVIa3a,
GJMKe K 3aThUIKY MO/ NEPbAMU CKPbI-
ThI yIIHbIE YIIIyOJIeHHS, HA JHE KOTO-
PBIX HAXOAATCS HapabaHHbIE IEPENTOH-
ku. Koxka cyxas, immeHHas xeies.
Y OCHOBaHHS XBOCTA MMEETCS €IUH-
CTBEHHAsI KONYUK08aA Jcene3a.
Teno nTuil MOKPBITO NEPLAMU.
OcHOBHbBIE TIEpPb — KOHMYPHbBIE
(puc. 155). Onn co3paioT KOHTYp Tena
nTULbI, BHEMHMI abpuc. KonTtypHbie
nepbs PacroioKeHbl Ha ONPE/IETIEHHBIX
ydacTKax Teaa (NMepuiusix), Mexjuy
HUMM HAXOJATCH YYACTKH, JMMIEHHbIE
KOHTYPHBIX NepbeB (anmepuu). 1o
€111€e O/IHO ITPUCIOCOOIEHHE, 0OJIerdao-
nee obTeKaHMe Tesia ITHUIBI BO3JyII-
HpiMu noTokamu. KouTtypHble nepbs
yepenuieobpasHo HaJIeraioT Jpyr Ha
Apyra, 3aimuinas TeJIO MTULBI U yMEHb-
mIasi €ero CONPOTUBJIEHHE B MOJIETE.
Kaxnoe KoHTypHOE nepo coCcTouT
M3 TBEPAOrO POrOBOrO CMEPHCHI
1 PacCroJIOKEHHBIX M0 €ro 60Kam -
POKHMX, MATKUX M YIPYTHMX ORAXan
(puc. 156). Onn obGpaszoBaHbl Napa-

Puc. 155. Pacnionoxenue rpynn nepbes
Ha TeJie ITULILE T — KOHTYPHBIE TIEPbs;
2 — MaxoBbI€ Mepbs; 3 — pyJeBbie Mepbs

Puc. 156. Crpoenne nepa: 7 — crepxkens;

2 — oumn; 3 — onaxaia; 4 — 60pOAKM MEPBOToO
nopsaaka; 5 — 60poIKH BTOPOro NOPS/IKA;

6 — KpIOHOYKH

JIEIBHO OTXOASAIMMH OT CTEPIKHSA TOHKMMH POTOBBIMH IUIACTUHKAMU — 60po0-
Kamu nepporo nopsjaka. OT HUX OTXOAAT GOPOAKH BTOPOTO NOPS/IKA, UMEIOINE
MeJIKHe KPIOYOUYKH. DTUMH KPIOYOUKAMH GOPOJIKM CHETUISIOTCS MEXKAY COboit,

0o6pasyst eJIMHYIO MOBEPXHOCTD OMaxall.

IToneT o6ecneunBalOT KOHTYPHBIE NEPDS, HAXO/ANMMECS HA KPbUIbAX — MAXO0-
6ble mepva M PACIIONOKEHHBIE HA XBOCTE — PYJle6ble Nepovsi. Y MaxOBbIX
nepbeB HAPYKHOE OMaxajo y3Koe, BHyTpeHHee — mupokoe. I[Tpu noxbeme Kpblia
BO BpeMsl I0JIeTa Nepbs CI€rKa MOBOPAYMBAIOTCH, 06pa3ys meau, MpPOonyCcKaloT
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BO3JyX M CMBIKAIOTCSI BMECTE B €/IMHYIO JIETATEbHYIO TTOBEPXHOCTD, KOT/JA ITHUIA
OIyCKaeT KpbUibsi. HIKHSISA 9acTh CTEPIKHA NEPA, KOTOPast HAXOAUTCS B KOXKe, Ha-
3bIBaeTCs OMuUHOM. MaxoBpie nepbsi (puc. 157, A) nNpuKpersiorcsi K KMCTH
(nepsocmenennvie), k npeanieydsio (6mopocmenennvie) U K miedy (mpemoe-
cmenetnbie). OHM CO3AAIOT JIETATEBLHYIO TIOBEPXHOCTD Kpbuta. Kpynubie nepso-
CTENEHHBIE MAXOBBIE N€Phs, 00Pa3yOIIME BEPIIMHY KpPbLIA, UTPAIOT IPOTIE/UIN-
PYIOIIYIO POJIb, CIIOCOOCTBYS JIBMIKEHUIO IITUIBI Biepe. Pyjiesbie nepbsi, npukpe-
IUIEHHBIE K KOITYMKOBOI KOCTH, PETYJIMPYIOT HANPABJI€HUE M10JIeTa.

[ToJ KOHTYPHBIMH HEPBLSIMH HAXOJSATCS MYXO0BbLE. Y HUX TOHKMI THOKMI
CcTep)KeHb, GOPOAKM JMIIECHbI KPIOYOYKOB M HE OOPasyloT CIUVIOMHBIX OIaxal.
[TTeHIbl BBIBOAKOBBIX IITUL IIOKPBIThI #YXOM C YKOPOUEHHBIM CTEPIKHEM M ITyd-
KOM OT/JI€JIbHBIX 6HOPOJIOK, PaCIOIOKEHHDBIX HAa €0 BEPIIUHE.

ToHkMe BOTOCOBH/IHBIE NIEPDS, IMIIEHHbIE HOPOJIOK M COCTOAIME U3 TOHKOTO
M MSTKOTO CTEP)KHS, pa3bpocaHbl 1o Bcemy Teay nTuil. OHM BBICTYNAIOT HAJ|
MOBEPXHOCTHIO KOHTYPHBIX ME€PbEB U UIPAIOT BAXKHYIO POJIb B OCsi3aHnu. B yrmax
PTa CTPMIXKEHl, IACTOYEK, KO30/10€B HAXOAATCA JKECTKUE 1ETUHKOBU/HbBIE TTE€PbhsI.
OHM YBEJIMYIMBAIOT IIOBEPXHOCTD 3aXBATA MPH JIOBJIE HACEKOMBIX B BO3JIyXe€.

ITTuiel 3a60TATCS O CBOEM ONEPEHMH: OYMIIAIOT €70, CMa3bIBAIOT KUPHBIM
CEKPETOM KOITYMKOBOM JKeJIe3bl, NpefoxXpaHss oT HamokaHus. OT coCcTosiHUA
onepeHus 3aBUCUT GIArOIOyYHe ITHIL: BO3MOKHOCTb HACTUTHYThH 100bIYy, yHTH
OT Bpara, COXpaHMTb TEIUIO M CIIOCOOHOCTD K MOJIETY.

OauH-ZBa pa3a B roji ITHUILI JIMHAIOT, cOpachiBasi CTapble Nepbs, Ha MecTe
KOTOPBIX BbIPACTAIOT HOBBIE.

Puc. 157. Kpbuio nruist: A — pacnosiokeHnne nepbes Ha Kpbuie: 7 — MepBOCTENEHHbIE MAXOBLIE;
2 — BTOpOCTENEHHbIE MAXOBBIE; 3 — KPbUIbINIKO; b — passuTne nepa: 1—3 — npojo/ibHblie paspesbl
Hepes 3a4aTKu 1nepa
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Y GONBIINHCTBA MTHUIL TIEPbsl CMEHAIOTCSA MOCTENIEHHO, ¥ OHU HE TEPSIOT CIIO-
cOOHOCTH K moJieTy. ¥ Tyceid, yToK, Jede/ieii MaXOBbl€ MePbsl BbINAAAIOT OJHOBPE-
MEHHO, TO3TOMY IITHIIbI HA KAKOE-TO BPEMS TEPSIOT CIIOCOOHOCTD K [OJIETY U JIEpP-
KATCA B HEAOCTYNHBIX JUIS XMIIHUKOB MecTax. Ilpm cmene omepeHusi nTUIlb]
3aTPAauMUBaAIOT MHOTO 3HEPIUHU U CHJIBHO XY/€IOT.

\ [Tepbst nTHIl PAa3BUBAIOTCS U3 TEX XK€ 3a4aTKOB 3MUTENS, YTO U YEIIYH Perl-

Tt (puc. 157, B).

O eanHCTBE MPOMCXOXKICHUS NTUYBMX MEPHEB M YENlyil penTuiInil CBH/e-
TEJBCTBYIOT M Jpyrue poroseie obpazoBanusa nrtuil. Tak, morm nrui (ueBka
M MIbIbl) MOKPLITHI TAKMMH YK€ POTOBBIMU IUTKAMHU, KAKUMHU IMOKPLITO TEJO
simepu 1 3meil. MHoraa npyu HapymeHun pa3sBUTHs HA MECTE OT/E/IbHBIX Yenyi
HA HOTaX IOSBJSIOTCS Nepbsi. POrospie 4exibl HAJAKTIOBbS U MOAKIIOBbS IITHIL
O4YEHb [TOXOXKN HA POTOBbIE YEXJIbl, KOTOPBIMHM MOKPBITHI YEII0CTH Yepernax.

JNlaboparopHas pabora N2 8

Tema. Buemnee crpoenne nruibl. CTpOEHUE NEPHEB.

Uens. M3yunTb 0COGEHHOCTH BHENTHETO CTPOEHMS IITULL B CBA3HU C TOJIETOM.
O6opyaosanue: MUHIIET, Jyla, Yydeao MTUILI, HAOOp NnepbeB (KOHTYp-
HBIE, IyXOBbIE, MyX).

Xop pabortbi

1. Paccmorpure uyueno nruiel. Haiiznre ocnosabie otaens Tena. Hazo-
BUTE UX.

2. Ocmorpure TonoBy nituiibl. O6paTuTe BHUMaHue Ha ee (hopmy, pasme-
pbi. Haitinre wnioB, paccMoTpute ero crpoenne. O6paTure BHUMaHUE Ha
pacnonoxenue mas. Haiiaure ciayxoBoe yrybienne.

3. PaccmotpuTe TyjaoBMINE NTHIbI, onpeaeaute ero ¢gopmy. Ob6parnre
BHUMAHHE Ha TIOJI0KEHHUE KPBUILEB U HOT.

4. M3yunTe BHENHEE CTPOEHUE KOHEYHOCTEH, MOCIEA0BATEILHOCTD
nX oTAeI0B. YeM MOKPBITHI IeBKa ¥ najiblbl HOT? Benomuure, y Kakux
KUBOTHBIX MMEIOTCS TAKHE JKE MOKPOBBI TEJIA.

5. PaccmoTpuTe XBOCT NTHIBL. 3aNUIINTE HA3BAaHUS PAa3HbIX BUJIOB ME€Pb-
€B, PaCIOJIOKEHHbIX HAa KPbUIBAX U XBOCTE, MOACYATANTE 3TH MEPHS.

6. Uccnenyiite nabop nepbes. Haiiinre KOHTypHOE MEPO, U3YyUYUTE €ro
CTpOEHHUE, 3apUcyiTe U 0603HAUYbTE OCHOBHBIE YacTh. C MOMONIBIO JIyTIbI
pPaccMOTpUTE Onaxano. 3apucyiTe CXeMy €ro CTPOEHUSI.

7. PaccmoTpuTe myxoBoe nepo. 3apucyiTe U MOJANUINTUTE HA3BAaHUS €O
qacreil.
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8. Ilepeuncinre npucnocodaeHMs K MOJIETY, XOPOIIO BHHbBIC BO BHELIHEM
CTPOEHUM IITHUIL.
9. Odopmure pesynbraTbl HAGTIOACHHIT B TETPAJH.

nTPIubl Xopomo l'IpPlCﬂOCO6JlCHb] K HOJICT)’ HCpC}lHI/lC KOHEYHOCTH IIpEBpa-
MEHbI B KPbUIbS, TEJIO UMEECT OﬁTCKdCMYI() (pOpMy " IMOKPBLITO INEPbIMH, Pa3-
BUBAIOIMMMHCH U3 TEX JKE SMUTCIHUATBHBIX 3a9aTKOB, 9YTO U YEIIyH pCHTMJlHﬁ.
OCHOBHY]O pOJIb B [IOJIETE UTI'PAIOT MAaXOBbIE€ U PYJICBDBIC IIE€PbSL.

*

KJ"OB, HAJKJIIOBLE, MOAKIIOBLE; KOHTYPHBIC II€Pbs: MAXOBbBIC U PYJIEBbIE,
IIyXOBbIC IIE€Pbs, ITYX; CTEPXKEHb, ONaxano, 60pOAKH, OYUH; KOITYUKOBASs
JKeiesa.

1. Kakue 0cOGEHHOCTM BHENIHErO CTPOEHMS INTHI] MOATBEPKAAIOT HX
CIIOCOOHOCTD K MOJIETY?

2. OxapakTepH3yiTe TUIIbI IEPhEB U UX 3HAYEHUE B )KM3HM IITHUIL.

3. Hazosure obmme NpusHaky U pas3inums B CTPOEHUN MOKPOBOB IITHIL
u npecmbikaomuxcsa. Ha uro aro ykassiBaer?

§ 45 OnopHo-pgsurarensHas cuctema nuy,

Crpoenne nrui y106HO paccCMOTPETh Ha IPUMEPE IO QACKOO CU3020 201y0631..
Ckener. [ITnipl 0612/[a10T TIPOUHBIM U JIETKMM\CKENETOM (pnc 158). Bee

JUIMHHBIE KOCTH mMpybuambie, MMEIOT BO3/yIIHbIE ROI0CMU; HEGOIbIINE BO3/III-
HbIE T10JIOCTH €CTh M B HEKOTOPBIX IUIOCKUX KOCTAX. [IpounocTs ckenerty npuja-
eT cpacmarnue MHozux Kocmeu.\EAuHyl0 KOCTb NpeAcTaBiseT coboil qepen
B KOTOPOM IO/IBUKHO COEJAMHEHA TOJIBKO HMJKHSISI Y€M0CTh, b |
2 @osaonoq}mx COCTOMT U3 MATH OTAENOB: MEeHHOro (9-25 mMo3BOHKOB), rpyzm()
ro (3-10 MO3BOHKOB), MOSAICHUYHOTO (IIECTD ITO3BOHKOB), KPECTLOBOTO (JBA [103BOH-
Ka) ¥ XBOCTOBOTO (IATh MO3BOHKOB CPOCJIMCH CO CJIOKHBIM KPECTLIOM, IIECTH OCTa-
JINCH CBOOO/IHBIMU, YEThIPE MOCJIEHUX CPOCIUCH B KOITYMKOBYIO KOCTD). Ipyatbie
IIO3BOHKM CPACTAIOTCA B €/IMHYIO CRUHNHYIO KOCMb. OHa COEJIMHEHA CYyCTABOM
CO CLOACHBIM Kpecmyom. K rpyiHbIM NO3BOHKaM npuwieHsoTcs pebpa. Kaxjpoe
pedpo COCTOMT M3 CHMHHOTO U OPIONIHOTO OTAENIOB, COEJMHEHHBIX MOABUKHO.
bpomsbie o1aeb pebep coeAMHsIOTCst ¢ rpyAnHoii. Ipyanbie n03soHkn, pebpa
U rpyAnHa o0pasyloT IPyAHYIO KJIETKY, 3alMIIAIONIYIO BHYTPEHHHUE OPTaHbl. .
Y neraiommx nTull KpyrHas rpyiMHa MMEET BBICOKHIT KUJIb, K KOTOPOMY IIPH-
KPEIUIAIOTCA CUJIbHBIE TPYIHBIE MBINIIIbI, ABUTAONHE KPbUIbs. C II03BOHOYHUKOM

210

L

v("['t



Puc. 158. Ckener nruiist:

1 — HUKHSASA YENOCTD;

2 — BEpXHSIS YENOCTh;

3 — uepern;

4 — menHbIN OT/Ae NO3BOHOYHHUKA;
5 — KIOYUIbL;

6 — KOpakou (BOPOHbS KOCTD);

7 — nonartka;

8 — mueqo;

9 — npenmieune;

10 — npsixka;

171 — pananrn nanbues;

12 — pebpa;

13 — rpyanna;

14 — Wb PPYAMHBL

15 — cn0KHBIA KpecTely;

16 — XBOCTOBOI OT/€]1 IO3BOHOYHMKA;
17 — KOMYUKOBaAsi KOCTb;

18 — Geapo;
19 — ronenn;
20 — neska;

21 — ¢pananru nanbues

CpacTaloTcs TazoBble KOCTH. ITosicHMYHbIE, KPECTIIOBBIE U YaCTh XBOCTOBBIX
MIO3BOHKOB O0OPA3yIOT CAONCHBIU Kpecmey, CO3AI0NMI HaJIe)KHYIO ONOPY JUist
3aaHnx KoHeunocreil. Tas y ntun omxpoimoiii — 100K06ble KOCMU HE CPaCTa-
I0TCSI, 4 MHPOKO PACXOJSATCS B CTOPOHBL. JTO MO3BOJSAET NITUIAM OTKJIa/IbIBAThH
KPYIHBbIE 5AiiI1a, TOKPBITHIE JKECTKOM CKOPJIYITOM.

5 Wosc nepeannx konevHOCTEl COCTOMT M3 TAPHBIX MEYEBU/HBIX JIONATOK, JIBYX
CPOCHIMXCS B 6UA04KY KIIOUNIL (OHM aMOPTU3UPYIOT PE3KHE TOJYKH IIPH OIyCKa-
HUM KPbUILEB) M JIBYX KPYITHBIX KOPAKOMIOB (BOPOHBMX KOCTEH), yIMPAIOMUXCs
B rpyuuﬂ‘glxeneT nepeiHeil cBOGOHON KOHEYHOCTH — KPbLAA, KAK U Y JIPYTUX
HA3€MHBIX MTO3BOHOYHBIX, COCTOUT M3 TPEX OTAE/IOB: II€Ya, MPEAII€Ybst U KUCTH.
HacTb KOCTel 3anSACThs U IACTH CPACcTAIOTCA B €/IMHBIH OTAe] — RpANicKy. Coxpa- e
HAIOTCSI OCTATKM (PYAMMEHTBI) BTOPOTO, TPETHETO M ueTBepTOro naibies{Ckener
CBOOOJIHOM 33/JHE KOHEYHOCTU COCTOUT M3 HGEIpEHHOM KOCTH, KOCTEN TOJIEHH,
CPOCHIMXCSA BMECTE, U CTOMNbL. JacTh KOCTEH NMPEANIIOCHBI U BCE IUTIOCHEBbIE
KOCTH CPOCINCH M 06PA30BaIN €IMHYIO KOCTh — ueexy\.’!-lom OOJIBIIMHCTBA ITTUILL
deThIpexnaibie: TPU Maiblla HAIIPABJIEHBI BIEPE, OUH Ha3al. Y Geraionmmx nTuil
YHCJIO MATBIEB COKPAMAETCs 10 TPEX, a y appUKaHCKOTO cTpayca — /10 JIBYX.

21



Puc. 159. Cxema cokpamenus Muimil npu noaustun (A) n onyckanun (5) kpbuibes:
1 — Goabime rpyHbie MBINIILE; 2 — MOAKIIOYNYHBIE MBIIIIIbI

Myckynarypa. Baxknoe 3nauenue jUisi nojeta umeoT Gonvuue zpyomvie
Mbluydbt, onyckaomue Kppuibd (puc. 159). OHM NpUKPEIUIIIOTCS K KUIIO TPY/Iu-
HbI M 3aKAaHYMBAIOTCS CYyXOKWIMAMM Ha KOCTsAX Kpbula. [loj sTuMm Mbimmamu
PACTIOIOKEHBI TIOHIUMAIONINE KPbUIbsi ROOKIIOHUMHBLE MblUtYbl. XOPOLIO pas-
BUTHI MbilIbl men. bonee 30 mpimi o6ecrneunBaoT ABIIKEHMs 3a/[HUX KOHEY-
Hocreil. OHM HAUMHAIOTCA HA KOCTAX Ta3a, 6e1pa, ronenn. K maibiam noaxoasr
JUIMHHBIE CYXOKWINSI, KOTOPbIE MPH MOCAJAKE MTHUIbI HA BETKY HATATUBAIOTCS,
CKMMas Maiblibl, TO3TOMY NITHIILI HE NAJAIOT C BETOK BO BpeMs cHa. Mexpebep-
HBIE ¥ HEKOTOPBIE JIPYTHE MBIIILbI 00€CIEYNBAIOT MOABMKHOCTD IPYAHON KJI€T-
ku. EcTh cienmasibHble MBIIIIBI, IBUTAIONINE TTEPbI.
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JlaboparopHas pabora N2 9

Tema. CTpoenne ckeneTa mTHIbL.

Uens. M3yunTth oco6eHHOCTH cTpOEHHs ckesteTa nTul. OTMETUTh YepThl,
CBA3aHHBIE C TIOJIETOM.

O6opynoeaHue: CKEJIET ITUIIBI, ITUHIET.

Xop paborsbi

1. PaccmoTpure ckener nrunbl. Onpeaennre ¢popmy yepena. Paccmorpure
KOCTHYIO OCHOBY KJIIOBAa M OOJIbIIME IIA3HUIILI, COEJMHEHMs HIMKHEH
YEJOCTH C YEPEIIOM U Yeperna ¢ MO3BOHOYHMUKOM.

2. PaccmoTrpure oTesbl 1o3BoHoYHMKa. Hazosure nx.

3. B meitHom oTaese ob6paTUTE BHUMAHME HA CTPOEHUE INEPBBIX JBYX
MO3BOHKOB, Ha CEUIOBMJIHYIO (DOPMY M MOJABMIKHOE COEJAMHEHHE JPYTUX
03BOHKOB. OTMETBTE 3HAUCHUE 3TOI OCOOEHHOCTH B JKU3HU IITHILIbL.

4. Haiigure rpyHoil OT/1€/1 IO3BOHOYHUKA, OOPAaTHUTE BHUMAHUE HA HEMOJ-
BIDKHOE COEIMHEHME ITO3BOHKOB. PaccMoTpuTe cTpoeHne rpyiuHbl 1 pedep.



5. HazoBuTe KOoCTHM mosica U CBOOOJHBIX IEPEAHUX KOHEYHOCTEN.
O6paTuTe BHUMAaHME HA KOCTH ILJIeYa, MPeAIieubs, MPSKKU, MaIblleB.
6. Haiigure nosic 3aiHux KoHEYHOCTEH. PaccmoTpuTe ero, o6patus BHUMA-
HHE Ha IPOYHOCTDb COEIMHEHMS KOCTEH Ta3a ¢ MTO3BOHOYHMKOM. OObsICHH-
Te 3HAYEHME ITOI OCOOEHHOCTH CTPOEHUSA CKEJIETA B JKM3HU IITHUILDI.
7. Paccmotpure kocTH 3aHMX KoHeuHocTeil. Hazosure nx. O6parure BHu-
MaHME Ha IE€BKY — JUIMHHYIO KOCTb cTonbl. ITogcunTaitTe uncio naabues.
8. OTmeTbTe B CTPOEHUM CKEJIETA MTHIbl YEPTHI NPHCIOCOOJEHHOCTH,
CBA3AHHBIE C TIOJIETOM. 3aIMIIUTE UX B TETPA/Ib.
OnopHoO-IBUTAaTEIbHAS CUCTEMA XOPOIIO OTPAXKAET NPUCIIOCOBIEHHOCTD MTHI]
| k nosaety. Ckesier ierkuii 1 npouHsli. Jlerkocts obecneunBaeTcs MHEBMATHYHO-
CTBIO KOCTEH, MPOYHOCTb — MX CpacTaHneM. B KucTu KocTH cpocamch B IPSIKKY,
B ctone — B 1ieBKy. Hanbosee kpynubie ¥ CHIbHBIE JIETATEIbHBIE MBIIIIbI HAYH-
HAIOTCS HA KWIE TPYAMHBI ¥ CYXOXKWINAMN IPUKPEIUISIOTCS K KOCTAM KPbLIBEB.
© . CnuHHAsA KOCTb, CJOXKHBII KpecTell, OTKPBITBIH Ta3, BUJIOYKA, KPbLIbs,
ﬁ NPsDKKA, IEBKa, OOJIBIINE TPYAHbIEC MBINILbI, MOJKIIOYHYHBIE MBIIIIbI.
1. Kakue nsmMeHeHNs B CTPOEHMUH CKEJIETA ITHI] 110 CPABHEHUIO C PENTH-
JIMSAMH IIPOM3ONUINA B CBA3M C MPUCIIOCOOIEHHOCTHIO K TTOJIETy?
2. KakoBbl 0COGEHHOCTH PACTIONIOKEHUS M CTPOEHMs MbIIII THUI? O6bsic-
HUTE MPHYUHBIL.
3. [Touemy y n€TAIOMUX NTULL BHICOKMIH KHJIb?
4. KakoBpl 0cOGeHHOCTH cTpoeHMsi Taza ntui? C dem CBA3aHO Takoe
CTpOeHHe?

§ 46 BHyTpenHee cTpoenme ntuy

MuwesapurensHas CUCTEMA NITHUIL 11O CPABHEHMIO C TAKOBOH Y TPECMBIKAIOIIMX-
csi uMeeT GOJIbIIee YHUCIIO OTAEIOB, BBIOIHSIOMNUX pasHbie pynknun (puc. 160).

3yObl y NTUIL OTCYTCTBYIOT, UX YACTHYHO 3aMEHSAET POTOBO KJIIOB € OCTPBIMU
KpassMu. MM NTHIBI 3aXBaTHIBAIOT, YAEPKUBAIOT, 2 MHOT/IA Pa3MeIb4aioT ITHIILY.
Bo pry ona cmaunBaeTcsa cmoHoi. JIIMHHBIN TUINEBOJ y 36 PHOS/IHBIX M XUIITHbIX
pacmmpsiercs B 300 (puc. 161). Ilox BinsiHMeM CIIOHBI ITHINA PA3MArdaeTcsi U Ha-
OyxaeT, HAUMHAIOT IIE€PEBAPUBATHLCS YIJIEBO/BL. 3aTEM OHA MOCTYIAET B HCeNe3U-
cmblil H#CenYyooK, e MOABEPraeTcst BO3AEHCTBHIO XKeIyouHOoro coka. OTcioja
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NUIA [EePEXOAUT B MYCKYAbHbBLU
scenydok. CreHkn ero oOPasOBaHbI
MOIIHBIMM MBIIIIAMHM, @ B IIOJIOCTH,
BBICTJIAHHOM TUIOTHOM 000JI0YKOIi, Ha-
XOAATCA MEJIKUE KaMEUIKH, ITPOITIOYEeH-
Hble ¢ nuieid. [lpyu cokpamesnmu cTeHok
nuiia neperupaercs. Henepesapennnie
OCTATKM (IEPCTh, KOCTH, TBEP/bIil
XUTHUH) OTPBITMBAIOTCS B BH/IC TaK
Ha3bIBAEMBIX 1202AJ0K.

ITeperepras nuia nocTynaeTr B Ku-
mevyHuK. B mepeanmii otaen ToHKOIM
KHMIIKM OTKPBIBAIOTCS MTPOTOKHU MOJIKE-
JIYIJOYHOM JK€JIE€3bl, JKEJIYHOIO My3bIps
u nevyenu. [loj BausHMeM numesapu-
TEJbHBIX (PEPMEHTOB NHUIIA ITEPEBAPH-
Baercsa. Ha rpanune ToHKoro u Toacro-
ro KMIIEYHHMKA HAXOJSATCS J[BA CJIEIIBIX
orpocrtka. Toscras kuimKka KOpoTkas,
(hexasmm B Hell He 3aJEPKUBAIOTCS,

Puc. 160. Buyrpennee crpoeHue nTuiibl HNEPEXOJAT B KIOAKy U OBICTPO BhIGpa-
(camua): 7 — Tpaxes; 2— 6ponxu; 3 — nerkoe; s R —— YTO BaXHO JUIsE OG-
4 — cepaie; 5 — Kene3ancTuIil KeayA0K; PYXy,

6 — MYCKYJIbHBII )KCJTyIlOK;7— nevYeHb: JIETYCHHWS BE€CA TEJa IITUIBLI B ITOJIETE.
8 — cenesenka; 9 — TOHKAs KMIIKA; B knoaky oTKpmIBalOTCH TaKkKe MoOue-

19 = mKER AR AR esa) TOYHUKHU U IIPOTOKH IOJOBBIX XKeJIe3.
11 — nouku; 712 — ToscTas KUIIKA;

13 — cemeHHUK; T4 — MOYETOUYHUK; [ITuisr MHOTO 1 9acTo eAsT, obectie-
15 — knoaka; 16 — KIoakaJIbHOE OTBEPCTHE quBask UHMEHCUBHBLIL 0OMeH Beu,ecma
¥ BOCHOJHsAA GOJIbIIME 3aTPaThl 3HEP-
rum Ha nosiet. Tak, Macca numm, noTpedaseMoil NEBYUMH ITUIAMHU 32 JIEHb, CO-
crassiet 10 50-80 % maccel nx tena. [Tuma 6sicTpo nepesapusaercsi. Hanpumep,
Aro/bl PAGUHBI y CBUPMCTEISA NepeBapuBaloTcs 3a 8—10 MUHYT, MBIIIb y JOMOBOTO
cpida —3a 4 4. Y BOpOOBEB OT 3arIaThIBAHUS T'YCEHUIIbI /IO BBIBEJECHUS €€ OCTATKOB
¢ nomeTom npoxoauT 15-20 munyT, x)ykoB — okosno 1 4, 3epna — 3—4 u.
OeixarensHas cuctemMa NTHIL MMEET BaXKHbBIE YEPThI, CBA3AHHBIE C M1OJIETOM.
OT ropranu OTXOAMT JUIMHHASI TPaxes, KOTOpas pasjeisieTcs Ha JBa HEHTPAlb-
HBIX Gponxa (puc. 162). B mecTe pasjenenus Tpaxen Ha GPOHXM MMEETCS pac-
IIMPEHNE — HUNCHAR 20pMAHB, UTPAIOIAsA POJIb FOJIOCOBOIO aNnapaTa, — B Heil
HAXO/ATCA 20710C06ble C6A3KU. HMKHASL ropTaHb XOPOIIO PA3BUTA Y I1E€B-
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YMX OTUIl U BUJOB, U3/AIOMMX I'POM-
KM€ 3BYKH.

Jlerkue mTuil B OTJIMYUE OT JIETKUX
PENTUINI NPEJACTABISIOT COOOM MIOT-
Hple rybouareie Tena. OCHOBHYIO HMX
Maccy COCTABJISAIOT MHOTOYMCJIEHHBIE
TPYyOOUKM (BTOPUYHBIE M TPETUYHBIE
OpPOHXM) — pe3yJIbTaT BETBJICHUS I€H-
TpanbHbIX 6ponxos. Mx crenkwu rycro
OILIETEHBI KAITMJUISIPAMU: 3/1€Ch ITPOMC-
XOUT ra300GMeH. Puc. 161. Cxema numeBapuTEIbLHON CHCTEMBI

Ha Baoxe NEATPAJIbHBIC 6P0HX" nrunkt: 7 — por; 2 — motka; 3 — numeBo;
NOCTABJISIIOT BO3/IyX U B JIETKUE, M B 3aJ- 4 — 306; 5 — XKeNe3ncTolii )Keaynox;

Hue 6030ywnbvie mewxu. Ha pogoxe 0 — MYCKyIbHBI KeMyI0K; 7 — neven;

8 — nojukenynouHas xenesa; 9 — ToHkas
BO3/yX M3 JICTKUX TIPOXOJUT B IIEPEA- kumka; 70 — caenbie OTPOCTKY;
HUE BO3JIyIIHbIE MEIIKWU, 4 U3 3aJJHUX 11 — roncras kumka; 72 — knoaka
BO3/yIIIHBIX MENIKOB — B Jierkue. Takum
obpasom, BO3JAyX, OOraTblii KHUCJIOpO-
JIOM, TIOCTYIIA€T B JIETKUE U HA BJlOXE
u Ha BbylOXE. B slerkux kmciaopon Ha-
cplmaetT KpoBb. OCTaJIbHOM BO3AYX
NPOXOJUT B II€PEJHUE BO3JAyIIHbIE
MEINIKM, M3 HUX — B IEHTpaJIbHbIE
OpPOHXM M uepe3 Tpaxel — HapYKY.
Bosayx Bcerja ujeT B OJHOM Harlpas-
JIEHUM — M3 33/IHUX MEIIKOB uepe3s
Jerkue B nnepejanue memku. Takum 06-

pa30M, BO3JI)’IHHblC MEIIKH urpalo'r
Puc. 162. Cxema jpIXaTeIbHOM CUCTEMBI

BAKHYIO poJib B Abixanuu. Mx o6bem
P a nrunp: 7 — tpaxes; 2 — nepeHne BO3AyIIHbIE
8 10 pa3 Gozbmie, yeM 0ObEM JIETKHX, MemKy; 3 — IeHTPaIbHbII OPOHX; 4 — nerkoe;

YTO YMEHBIIAET IUIOTHOCTb TEJA [ITH- 5 — 33/IHUE BO3/YIIHbIE MEIIKH

npl. IToctynnenue cBexux nopuuii

BO3/lyXa B 3a/HUE BO3JYLIHbIE MENIKH, PACIIOJIOXKEHHbIE MEXKAY OpPraHaMu, mpe-
JIOXPAHSIeT TeJIO MITULBI OT MIEPEerpesa BO BPeMsi IOJIeTa.

KposeHnocHas cucrema. B ommune oT penTiianii y NTHLL YembipexKamepoe
cepaue. [Torokn kpoBu He cMemmBalOTCst. B J1€Boit nosioBMHE cepaiia KpoBb apre-
puaibHasi (HACHIIEHHASE KUCIOPOAOM). OHA MOCTYNAET KO BCEM OpPraHaM U TKAHIM
10 cocyaam 60abuL0z0 Kkpyza kposoobpawernusi (puc. 163). Ot seBoro xeayprouka
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Puc. 163. Cxema KpOBEHOCHOH CHCTEMBI
nTunes: 7 — cepaue; 2 — conHas aprepus
(HeceT KpOBb K rosiose); 3 — npasas ayra
a0pThl; 4 — CIMHHAA A0PTA; J — 3a/HAA MOJas
BeHA (HeCceT KPOBb OT BHYTPEHHMX OPraHOB);
6 — nepeusisi osas BeHa (HeceT KpoBb

OT TOJIOBBI); 7 — JIETO4HAs apTEPHS;

8 — nerounas BeHa; 9 — KanwusipHas CeTh
BHYTPEHHHMX OPraHOB

OTXOJHUT TOJBKO OJIMH COCY — NpaBas
JIyra aopThbl, COXPAHMBINASCSA OT NpPeEJ-
KOB — IpecMbIKaomuxcs (cM. puc. 145,
c. 195). Cnunnas aopra pacnajgaercs
Ha apTepuu, HECYIME KPOBb K BHYT-
penHuM opranam. OT OpraHoB BEHO3-
Has (HachINIEHHAs YIVIEKMCIbIM Ia30M)
KPOBb 110 BEHAM BO3BPAIAETCS K CEPJI-
Iy ¥ IOCTYNA€eT B IIPABOE NPEJICEPANE.
B npaBoii nonosune cepana Kposb
BeHO3Hasdg. OHa HanpaBiaseTcss B JI€r-
KM€ M0 COCYAaM MAl020 KpYza Kposo-
obpawjenus, KOTOPbI HAYMHAETCSH
B IIPABOM JKEJIyA0YKe JErOYHOW apTe-
pue, pasfensioneics Ha B€ BETBU.
HuTencuBHblil 0OMEH BEmMECTB
y nruil obecneder 3pPeKTHBHBIM ra3o-
0OMEHOM B JIETKHX, OBICTPOI JOCTaB-

KOH KMCIOPO/Ja M MUTATEIbHBIX BENIECTB KPOBBIO K OpraHaM M TKAHAM, YIJIEKHC-
JIOTO ra3a — K JIETKMM, a MIPOAYKTOB oOMeHa — K mouykaM. beicTpoe asmxenne
KPOBH JIOCTUTAETCA MHTEHCUBHOI paboToi cepaua. Tak, y roryds oHO cokpaia-
ercs 350 pas B MuHYTY, y MEIKUX neBunx ntuil — 6oaee 1000 pas.

HepsHas cucrema. llenTpanbhas HepBHas cucreMa y nTuil Gosee CI0KHAs
110 CPABHEHMIO € IIEHTPAJILHON HEPBHOM cucTeMoi perrtiimii. OcobeHHo Xopono

Puc. 164. HepsHas cucrema nrunbi: A — o6umit wias crpoerus: 7 — roJoBHoOi Mo3r; 2 — CIIMHHOM
mo3r; 3 — nepudepudeckas HepBHas cucrema; b — rososHoit Moar: 1 — nepeaauii Mo3r;
2 — IPOMEKYTOUHBII MO3T; 3 — cpeiHuil MO3r; 4 — MO3KEYOK; 5 — MPOAOJTOBATHII MO3T
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PAa3BUTBI NOJIYIAPUS HEPEAHETO MO3Ta,
CpeHMIT MO3T U MO3:KedOoK (puc. 164).

Xopomee pasBuTHE IOJyHIApUI
NEPEeJHEr0 MO3ra CBSI3aHO CO CJIOXK-
HBIM TOBEJCHHEM IITHUL] IPHU CTPOHU-
TEJIbCTBE THE3J], YXO/E 32 IOTOMCTBOM,
BO BpeMsi MUT'PALMii, IpU JOObIBAHUN
KOpMa M U36eraHnm ONacHOCTH.

Y nrui 661CTPO BBIPAGATHIBAIOTCS

ycaoBHbie peduiekcer. ITTumpr moryr
Puc. 165. Cxema cTpoeHMsi CMCTEM OPraHOB

NpeABHAETb HACTYIUIEHHUE CO6blTHH. TO BBUIETCHIS 1 PA3MHOXKEHMS CaMITa (A)
€CTh CIOCOOHBI K 3IKCMpanoasuuu u camku (B): 71— nouka; 2 — MO4ETOYHMK;

(13beraoT YesoBeEKa C PYKbEM, HAXO- 3t— Kioaka; 4 — CCMCHHHKH;“5 — CEMATIPOBOJIBI;
ot cpaTanit Kop, HCRyCHO yxo- GRS vep s
JIAAT OT XMIHUKOB, ONIPEAEIAIOT YTPO3y

110 MOBEAECHMIO JIPYTUX NTHUILL). XOpollee pa3BUTHE CPEIHETO MO3Ta CBA3AHO C CO-
BEPIIEHCTBOBAHUEM OpPraHoB 3peHus. CI0KHOE CTPOEHNE MO3KeUKa CBA3AHO
€ TOYHOM KOOp/JUHALMEN JABMIKEHUI B MOJIETE.

Opranel yyscre. HanGosiee pasBuThl y ITHIL 3peHNE U CJIyX. 3peHHE Y HUX pas-
BUTO JIYUIIIE, YEM Y BCEX JPYTUX MO3BOHOYHBIX KUBOTHBIX. XUIIHBIE TITHUIIBI CI1O-
COOHBI BUJIETD ITOJIBIDKHYIO I00BIYY ¢ paccTosgHms 1 kM. B miasdy nrunpl 6obiie, yem
y 4EeJIOBEKA, YyBCTBUTEIBHBIX KJIETOK, BOCHPUHUMAIONUX M300paKEHNE, 3HAUUT,
OHM MOTYT JIy4llle pacCMOTPeTh JeTann npeamera. [Itunsr obranaor ygemuvim
3penuem: pa3myaloT He TOJbKO OCHOBHBIE IIBETA, HO U UX OTTEHKH M ITOJyTOHA.

Cayx y nTHIL pa3sBuT He Xyxke, yeM y miaekonuraomux. Kocsenno 06 aTom cu-
JIETEJIbCTBYET Pa3HOOOPa3He 3BYKOB, KOTOPBIE U3/IAI0T NTHIILL. OCOHGEHHO OCTPhIM
cryxoM 061312107 coBbl. OHM CIOCOOHDBI MOWMAThL MbIIIL B TEMHOTE, OPUEHTUPY-
ACh HA C1A0bIA MUCK, KOTOPbLII Ta U3/IA€T.

O6ousinue y 6oapmmHcTBa nTun caadoe. [Noxanyii, To1bko HOBO3€IaHICKNE
KU6U M HEKOTOPbIE MAJAIBIMKH (2pUbl) HAXOAAT J0OBIYY 110 3araxy.

Opransl Beigenenus y nruil (puc. 165) npucnoco6aeHbl K MHTEHCHBHOMY
0OMEHY BelecTB, OLICTPOMY YAWIEHUIO OOJIBIIOro obbeMa BPEAHBIX IPOAYKTOB
oOMeHa ¥ 3KOHOMMH BO/IbI.

Kpynsbie noyky sexar B yrayGJeHUSX Ta3oBbIX KocTed. OT HMX OTXOJAAT
MOYETOYHUKH, BIIAJAIONNE B KJI0aKy. OCHOBHBIM IIPOAYKTOM BBIAEICHUS CIYKUT
MoueBasi KUCJIOTA, KOTOpas He TpebyeT GOIbIIOro pacxoa BOAbl M ObICTPO BbIBO-
JMTCS B BUJIE KaIMIIe0OPa3HOM Macchl Yepes KI0aky BMecTe ¢ pekanmusamu. Moue-
BOTO Iy3bIps Y IITUILL HET.
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O6MeH BemecTB y NTHI] 10 CPABHEHUIO C MPECMBIKAIOMMMUCS TTPOXOAUT
ropasjio MHTEHCUBHEE. DTO CBA3AHO C ObICTPBIM IIEPEBAPUBAHUEM TTHUIIH, COBEP-
IIEHHBIMH JIbIXaHMEM U KPOBOOOPANEHUEM: TIOJHBIM Pa3/IeJIEHUEM ITOTOKOB apTe-
PHAIBHON M BeHO3HOM KpoBH. [Ipn OKMcIeHnn OpraHnyeckux BEMECTB B Opra-
HU3ME MTHUIL BBIIEISAETCS MHOTO 9HEPTUU, KOTOPAsi PaCXOAyeTCsi Ha paboTy MBI
Y OJJIEPKAHME BbICOKOH M MOCTOAHHOM TeMIIEpaTyphl TEJIa.

Crpoenue u IesiTeJIbHOCTh BHYTPEHHHUX OPraHOB IITHUIL TPUCIIOCOGIEHBI K MHTEH-
CUBHOMY OOMEHY BEIIECTB, CBA3AHHOMY € OOJIBIIUM PACXOJIOM 3HEPrUM IIPH
HoJjieTe, C MOBBINIEHHON JIBUTATENBHOM aKTUBHOCTDBIO, MOJIEPKAHMEM BbICO-
KO M MIOCTOSIHHOM TeMIIepPaTypbl TeJa.

JKene3ncTplil xKemynoK, MyCKyJIbHBIN JKEJYA0K, HUKHSAS TOPTaHb, I'OJOCO-
BbI€ CBA3KH, BO3/YIIHbIE MEIIKH, IBOMHOE JAbIXaHME, SKCTPATIOISAIIHS.

1. CpaBuure cTpoeHne M (PyHKIMH NUIIEBAPUTEIbHBIX CHCTEM IITHIL
Y NPECMBIKAIOMMXCS. YeM BbI3BaHbI M3MEHEHUSA B CHCTEME OPraHOB MHIIe-
BapeHMs1 y NTHIL 110 CPABHEHUIO C PENTHIMAMU?

2. Kakue OTIMUMTEIbHbIE Y€PThl B CTPOEHUHN U (PYHKIMAX JbIXaTEIbHOM
CHCTEMBI CBA3AHBI C MOJETOM MITHIL?

3. YeM MOXKXHO OOBACHUTH MHTEHCUBHBII OOMEH BEIIECTB Y IITHIL?

4. [Touemy y nTuIy 6bICTpEE, YEM y penTUIMi U ampuoduii, BoipabaThiBa-
IOTCS YCJIOBHbIE pepIeKChI?

5. HazoBuTe nporpeccuBHbl€ YEPThI OPraHU3ALMK IITUIL 10 CPABHEHHUIO
C MPECMBIKAIOIUMUCS.

§47 PasmHoxeHne n passutue ntuy

OpraHbl pasMHoXeHus. Y IITHIL, KaK U Y JIPYTHX MTO3BOHOYHBIX, OPraHAMM pa3-
MHOKEHUSI CJTyJKaT Y CAMIIOB — CEMEHHUKH, Y CAMOK — AMYHMKM (cm. puc. 165). Ha-
XOJATCS OHM B NOJIOCTH Teaa. boboBuaHOM (hOPMBI MApPHBIE CEMEHHUKM PACIIOJIO-
JKeHbl B obs1acTi Kpectia. Ko BpeMenn pasMHOXEHUs UX pa3Mepbl YBEJIMUMBAIOTCS
B ThICAYY pa3. OT CEMEHHMKOB OTXOAAT CEMSITPOBO/IbI, OTKPBIBAIOMIMECS B KJIOAKY.

Y caMOK pa3BMBA€TC TOJBKO OJUH — JIEBBIN — IMYHMK. Pacnosnioxen oH y Bepx-
Hel gacTy JIeBoi novku. Pegykims (McuesHOBEHME OpraHa B CBSI3U C YTPATOM (pyHK-
IIUH) TPABOTO SMYHMKA CBA3aHA C OTKJIA/IbIBAHMEM KPYITHbBIX SIMII, TOKPBITBIX JKECT-
KOH ckopuynioii. Yepes y3kuil Taz BO3MOKHO IMPOJBMKEHNE TOJBKO OJHOTO s,
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Paseutue snua. fiinexreTky y nruig 1 2 3
KpymnHble, 6orarbie xeaTrkoM. Cospes-
mas AMIEeKIeTKa MonajaeT B AUIEBO/L.
B BepxHeit ero yacTu NpOMCXOANT OILIO-
jporsopenune. CTeHKH TIEeBo/Ia COKpa-
WAIOTCS, NMPOTAJIKUBasg AHIO (O1I0-

JIOTBOPEHHYIO AWIEKJIETKY) B CTOPOHY _/
wioaku. [1pu 1BrKeHMN OHO MOKpPBIBa- “;'

eTCsl AUUCBBIMU 000I0UKAMU, KOTO- 6 5 4
pbie (POPMUPYIOTCS U3 BbIJIEJIEHU JKe-

€3 CTeHOK aﬁueaoaa.uBHaqaﬂe AUILO 9 mEoR: 3 — HORIyIAN KaNEpa:
ITOKPBIBACTCA GesIKOBOI, TIOTOM ABYMs1 4 — noackopaynosas 060J104Ka; 5 — Xanasbl;
BOJIOKHUCTBIMM (MOACKOPJYIOBBIMM) 6 — ckopiymna

U 3aTEeM CKOPJYNOBOH 060JI0YKaMH.

Sliinio nomajaeT B KJI0AKY ¥ OTKJI/(bIBaeTcsi Hapyxy. PopMuposanue siiina B siiie-
BOJIE Y MITHI] PAa3HBIX BUJIOB 3aHUMaeT oT 12 1o 48 vacos.

} Sliina Ui KpyIHbBIe, COAEPKAT MHOTO IMUTATEIbHBIX BEMECTB U BOJIbI B 6€JI-

Ke nKeatke (puc. 166).

Ko BpeMenn oTKIaJbIBaHus SIa CBEPXY XKEITKA 3aMETeH 3apooblulesblil
ducx — pesynbrar ApoGiaeHus (JAeJ€HHs) OIUIOAOTBOPEHHOM SHIEKICTKH.
JKentok, noaBemeHHbIi Ha KIYTUKAX — XAAA3AX, HAXOJUTCS B LIEHTPE sHla.
Huxknsia gacTh xeatka 6osiee TsxKenas, IO3TOMy IPU NePeBOpPaYMBaHUU S
3apOIBIIEBbIN JMCK BCErJia PACIOIAraeTCs CBEPXY, B HAMIYUIINUX YCAOBUAX JUIS
oborpesa npu HaCHKMBAHUH.

CHapy:ku S0 3aIUINEHO U3BECTKOBOM CKOPJYNOM, B KOTOPOU €CTh MHOTO-
YHUCICHHBIE MUKPOCKOIIMYECKHE NOPbL. Yepes HUX NpoMcxXoauT razoooMeH Mexy
Pa3BMBAIOIMMCS 3aPO/IBIIIEM M BHEIIHEN cpeoil. M3BeCTh CKOPJIYIIbI YaCTHYHO
MCIOJIb3yeTCsi Ha oOpa3oBaHME CKeJleTa pasBuBalomerocs 3apojbima. ITosepx
M3BECTKOBOM CKOPJIYIIBI S0 UMEET TOHKYIO HaJCKOPJYIOBYIO 000JI0YKY, KOTO-
pas 3amMIAEeT €ro OT NPOHMKHOBEHMsI MUKPOoOOoB. CKopJyna siMil Y OTKPbITO
THE3ASIUXCS ITUL] UMEET 3amMuTHYIO okpackKy. Ckopuymna siuiy ZyIIOTHE3JTHUKOB
¥ HOPHMKOB CBETJIasi WJIM YMCTO Oeasi.

Passutue 3apopsiwa. 3apoapim B fAiile pasBUBAETCA OYE€HL OBICTPO MPHU
BbICOKOIT Temriepatype (37-38 °C) u onpeaeseHHO BIOKHOCTH. ITH YCIOBHS
obecrnieunBaeT NTUIA, HACKKUBalomas Kinajaky. Haceaka perynspHo nepesopauu-
BAeT SIHI[A, MEHSIET IVIOTHOCTh HACHKUBAHMS: TIPU M3JIMIITHE BbICOKOM TeMIieparype
BO3JyXa NTHLA NPUIIOAHUMAETCS B THE3JE, OXTAKAAECT KIAJAKY, NEPHOAUYECKH
CMauMBasi ONEPEHME, U 3AIUIIAET €€ OT COJHEYHBIX JIydeil COOCTBEHHOM TEHDIO.

Puc. 166. Crpoenue siina: 7 — 6e10k;
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Puc. 167. Paspurne upimrenka: 7 —ambpnon; 2 — xenrok; 3 — 6e0k; 4 — Bo3/ylHas Kamepa;
5 — 3apojpIieBbie 060109KH

TPETbU CYTKM y KYPUHOrO 3aPOALILIA 30KIAABIBAIOTCS KPOBEHOCHAS M HEPBHAS CUCTe-
Mbl, XOPOLIO 3AMETHBI MMA3HbIE MY 3bIPH.

B Hayane paseuTus nepeaHre KOHEYHOCTH 3aPOABILLA MOXOXM HA 3A[HWUE, MMEETCA ANUHHBINA
XBOCT, B WEHHOM OTAENE 3aMeTHbI XabepHble Wenu. DTo CBUAETENLCTBYET O TOM, YTO NPeaKH
nTML umenu xabpel. Ha natele-wecTsie cyTku sapoasiw npuobpetaet nTuubk yepTsl. K koHuy
PA3BUTUS NTEHEL, 3AMONHAET BCIO BHYTPEHHIOK MONOCTb ANLA.

Mpu BeINynneHuu nTeHel npopsiBaeT noackopnynosyio (nepramentHyto) obonouky, npo-
COBLIBAET KNIOB B BO3AYLWHYIO KAMEPY M HauuHaeT gbiwars. [1pu nomowm siuesoro syba
(Byropka Ha HapknioBbE) NTEHEL, PA3NAMBIBAET CKOPAYNY U BHIGUPaAETCs U3 Hee.

H Passutue 3apopbiwa xopoLo uayyeHo y gomawrei kypuusi (puc. 167). Ha eTopsie-
Q)

BrisogkoBbie U rHe3goBbie NTULLI.
Y Kkyp, yTOK, ryceii, jebeneil mTEHIbI
BBUIYIUISIIOTCSI M3 sAiflla TTOKPBITHIMHU
TYCTBIM ITyXOM, C OTKPBITBIMH IJIA3aMH.
Ilocne obGcpixaHusi Yepes HECKOIBKO
YacoB OHU NMOKHMIAIOT THE3/a U CJIeay-
10T 3a poauTtensmu. ITtui ¢ Takum Ti-
[IOM Pa3BUTHsI HA3BIBAIOT 6bI600KO-
ébimu (puc. 168, 7). IlTeHnsl BHIBOJ-
KOBBIX IITUI[ CIIOCOOHBI NHUTATHCA
CaMOCTOSITEJILHO, HO IIE€PBOE BpeMs
Puc. 168. ITrenimn BoIBOAKOBLIX (1) HYK/AIOTCA B 3alIATE OT BPAaros 1 060-
M OTEeHIOBBIX (2) nTuil TPEBE POJAUTEJISIMU.
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Y nepunx nTui, roaybei, AATIOB, MOIYraeB NTEHIbI BBUIYILIAIOTCS Gecrno-
MOIIHBIMU, C 3aKPBITBIMU ITa3aMu. Tes1o MX MOKPBITO PEAKUM ITyXOM WIH FOJI0e.
Onmn 6ecnoMonHbI, HYKIAIOTCS B KOPMJIEHUH, 000rpeBe U 3alUTe POJUTENCH.
ITTHIl ¢ TAKMM THUIOM Pa3BUTHS HA3bIBAIOT NIMEHUOGHIMU VUM 2HE3006bIMU.
Poaurenn 10Jaro KOpMAT TAKMX NITEHIIOB B THE3/IaX, JOKAPMJIMBAIOT UX IOCJIE BbI-
JIETa U3 PHE3/1a JI0 TEeX MOP, MOKA MOJIO/Ibl€ HE IPUOOPETAIOT CAMOCTOATENBHOCTD.

Kak npaBnio, rHe3/10BbI€ NITUIBI OTKJIA/IIBAIOT MEHBIIE U1, YE€M BbIBOJKOBbIE.

| .
OTK1aibIBAHUE SUIL U YXOJL POJAMTENEH 32 TOTOMCTBOM Y IITUIL IOCTUITIN COBEP-
IIEHCTBA, OOECTIEUNBask TAKYIO e BbICOKYIO 3(D(PEKTUBHOCTb PA3MHOXKEHMS, KaK
| KMBOPOX/ICHHUE M BBIKAPMIMBAHME JCTEHDIMICH MOJIOKOM Y MICKOHMTAIONIIX.

i
|

E=SP Sitnesbie 060J0YKH, 3apPOAbIIEBLIN IUCK, Xa/1a3bl, BbIBOJAKOBBIE MTHILbI,
[ITEHIOBbIE (IHE30BbIE) IITUILIbI.

1. Pacckaxkure 06 0CODEHHOCTSIX CTPOEHUsI OPraHOB Pa3MHOKEHUS ITHIL,
OTMETUB YEPThI, CBA3AHHDIC C IIOJIETOM.

2. KakoBbl OCHOBHbIE 3Tallbl (POPMUPOBAHUS ST IO €T0 OTKJIAbIBAHMUSA?
3. Kak passuBaeTcs nrener B siine?

4. Yem BBIBOJAKOBBIE ITEHIBI OTIMYAIOTCS OT rHe3J0BbIX? [lpuBeaure
IIPUMEPBDI, NCIIOJIb3Ysi PUCYHOK 168.

§ 48 lopoBOM XU3HEHHBIN LUKN U CE30HHbLIE SBNEHUS B XU3HU NTUL,

JKu3Hb nTHL, KaK ¥ Jpyrux MO3BOHOYHbBIX JKUBOTHbBIX, MEHSETCS B TEUEHUE
roza. 9TO CBA3AHO C M3MEHEHUSIMHM YCJIOBUI CymIECTBOBAHUS M MMEET BAXKHOE
MPUCTIOCOOUTETBHOE 3HAYEHHE.

BreiiengioT ciaeylonme OCHOBHBIE 3TAllbl TO0BOTO JKM3HEHHOTO IIMKJIA ITTHIL
Pa3MHOKEHUE, IOCIETHE3/I0BbIE KOUYEBKH, ITOJIOTOBKA K 3UME, 3UMOBKA.

MNosepeHue nTuy B nepuoa pasmHoxenus. [1pu noAroroBke K pasMHOKEHHUIO
npoucxoauT obpasosanue nap. /s ycnemuoro (popMUPOBAHUS AP BAXKHOE 3HA-
YeHUe UMeET PUMYaabHoe noeedeHue: moxKosanue v neuve. Y 60IbIINHCTBA
BUIOB TOKOBAaHHE BBIPAXKAETCS B TYPHUPHBIX COPEBHOBAHUAX caMIoB (puc. 169).
Tak, camupl 22yxapei n memepesos BeCHOM COOUPAIOTCA BMECTE HA OCBOOOIMB-
IIMXCSE OT CHETA MOJISTHAX, XOJAT 10 3eMJI€ KPYTaMM, PACIyIIUB KPbLIbA U XBOCTDI,
JEMOHCTPUPYs APKHE YJaCTKH ONepeHus, uajaioT Oyabkaomue 3Bykn. Camkn,
HAXO/SIChH 110 COCEJICTBY, BLIOMPAIOT HANOOJIEE€ AKTUBHDBIX CAMIIOB.
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Y caMIOB KYAUKOG-MYPYXMAH0E BECHOH OTPACTAIOT APKHUE Nephbs, 06pasy-
IOLIMEe MAHUIIKHA. Y KK/JIOro caMila MaHUIIKA MMEET CBOIO COOCTBEHHYIO SIPKYIO
okpacky. Co6paBmuch BMECTE Ha MPOTAJIUHAX Y BOJOEMOB, CaMIlbl, PacITylinB
MaHMIIKY, JEMOHCTPHUPYIOT APYr Nepej JAPYroM arpecCuBHbIE HAMEDPEHM,
HO NPSIMBIX CThIYEK M36Eraior.

Kpacusbie 6paunbie manybt ncnoaHsior ycypaeiu. bexacvt coepmaior
TOKOBBIE TIOJIETHI, TIPU PE3KUX INMUPY3TaX KpalHUE pyJ€Bble€ MEPbs TPENeuryT
B IIOTOKAX BO3JyXa M M3JAI0T CBOCOOpa3HbIil Gielomuiil 3ByK. /lsamavt BeCHO
HAXOJAT PE30HUPYIONMI paciien Ha CTBOJIE WIM BETBAX JIEPEBA U PABHOMEPHO
YCKOPSIIOMMMUCS YlapaM# KJII0BA UCIIOJHSAIOT «bapabaHHyI0» APOOb.

Jlisi meBYMX NTHI[ KPOME JIEMOHCTPATUBHOIO MOBEJIECHUS XaPAKTEPHO 71€-
Hue. OcO6eHHO AaKTUBHO TOIOT CaMIlbl B Havale 6paunoro nepuoja. Kpacusas,
MEJIOUYHAsI, HACBIIEHHAS! PAa3HOOOPA3HbIMHU 3BYKAMU IIECHS CO/I06bSL CABIIIHA
nouTy 3a kuaometp. C yrpa 10 Bedepa 3BEHAT HaJl NOJISAMM TPEIU HCABOPOHKA.
[TecHn >TUX NTHUIl UCIOAB30BaHbI B Menoausax «yKasoponka» M.H. Imuakm
u «Conosbsi» A.A. AusibbeBa.

[Tenne nmeer BakHOE GHOJIOTMYECKOE 3HAUYEHHE B )KkU3HU Tull. [Ipmieresmme

PaHbIIE CAMOK CaMIIbl, BLIOPAB TEPPUTOPHIO, IIECHEH COOOIAIOT OKPYKAIOIINM,

4To TeppuTopus 3aHsTa. CaMky BbIGMpAIOT HaUbOJIEE AKTUBHO MOIOMIMX CaM-

110B. Ilenne croco6cTByeT (PpM3MOMOrNYECKOI 3PEIOCTH NTAPTHEPOB NPH 0Opa-

3oBaHMHU napbl. C HAYAIOM BBIKAPMJIMBAHUS IITEHIIOB CaMIlbl IEPECTAIOT M€Th.

lHespocTpoenue. /i yCrenHOro pa3MHOKEHUs OOJIbIIOE 3HAYEHUE UMEET
YAQUHO TOCTPOEHHOE rHe3/0. [He3sa GbIBAIOT CaMbIX Pa3HbIX KOHCTPYKIMI
(puc. 170). BoabmMUHCTBO KYAUKOE OTKIAALIBAIOT siilla HA 3eMyie B HEOOIBIIYIO
SIMKY M HUKAKMX CIIEIIMAJIbHBIX THE3Jl He JenaloT. 2KasoponKu, KOHbKU, 06CAHKU
CTPOAT yameo6pa3Hble THE3/Ia HA 3eMJIe, YKPEIUIsis CTEHKM M BbICTHJIAS JIOTOK
CYXMMH TPAaBUHKAMH.

Puc. 169. TokoBanue reTepeBos
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Puc. 170. PazinuHbie THUIILI THE3L

3s61uKu coopyKaloT YameoOGpasHble rHe3/la Ha GOKOBBIX BETBSIX J€PEBbEB,
y CTBOJIA, B CEPEJIMHE TOJICTBIX M HA KOHIAX TOHKMUX BeTBei. OCTOB rHE3/1a OHU
(hopMHpPYIOT M3 TOHKMX BETOYEK, CyXMX TPAaBIHHUCTBIX MOOGETOB, cTe6Ieil 1 INCTheB
31aK0B, Mxa. CHapyX¥ CTEHKH IHE3/[a OT/IEIBIBAIOT KyCOYKAMHM KOPBI M JIMIIAITHU-
KOB T4K, YTO OHO CTAHOBUTCSI COBCEM HE3aMeTHBIM. JIOTOK BBICTIIIAIOT MEPCTHH-
KaM# M MePbsIMH.

HaubGosee coBepuieHHbIE THE3/A BLIOT OAUHHOXBOCbLE CUHULbL N KDANUG-
HUKU. ITO mapoobpasHbie MOCTPOMKH ¢ GOKOBBIM BxogoM. lopodckue nacmou-
KU JIENAT THE3/Ia U3 KOMOYKOB BJIAKHOMH 3emun. Yem Jydine 3ammineHo raesjio,
TeM Gosible 6€30MaCHOCTh HACKHIKUBAIOMIEH MITUIIbI, KIQJKWU U IITEHI[OB.

Jlyame apyrux 3amuieHbl THe3Ja, cJejlaHHble B yKpbiTUsiX. Tak, 6osbmas
rpynna nTHIl THE3AUTCA B Ayruiax. /[smibt CUIBHBIM JJOJOTOOOPA3HBIM KIIOBOM
BBLIAIGIMBAIOT JIyTUIA B IPEBECUHE, BBICTHJIAS MX JIpEeBECHOM Tpyxou. Cunuibl,
NUWYXU, MYXOJ0BKU UCTIONB3YIOT JUIS THE3IOBAHUSA JyILIA JATIOB WIH €CTECT-
BEHHbIC HUIIM M JIyIUIA B CTBOJAX JepeBbeB. OHM BBICTWIAIOT JIOTOK MSATKMMU
TPAaBMHKAMH, MXOM, ePCThio. bepezosvie 1acmouku, wypku, 3uMopooKu pooT
HOPbI B 6€PEroBbIX OOPBLIBAX, CTEHKAX OBPAroB.

Baxknoe 3nauenue juis passuTusg noromcrsa umeet popma ruesa. Hanpumep,
nojycpepuueckoe yameodpasHOe rHE3/I0 HE MO3BOJISIET SAiIlaM PaCKaThIBATHCS,
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co3zaBasi GIaroNpHsATHRIE YCJIOBUA JUIsi MX HackuBaHua. CTEHKH HE3/1a XOpo-
IO COXPAHSIOT TEIUIO.

Yamie Bcero nTHIlbl THE3AATCH OTAEABHBIMY MapaMu. B mecTax, 6oraTeix kop-
MOM, C OrPAaHUYEHHBIM YHUCJIOM MECT, MOAXOAANIMX /Ui IHE3JOBAHUS, IITHIbI 110~
censiioTes KonoHusAmu. COBMECTHO OHH JIydlI€ 3aNIUINAIOT THE3/[a OT XUITHUKOB.

[Tocne 3aBepmieHMsi CTPOMTENbCTBA THE3/la CaMKa OTKJIaJblBaeT sina.
[To cpaBHEHMIO € NPECMBIKAIOMMMUCSH TTUIBI OTKJIAAbIBAIOT CPAaBHUTEIHHO
HEMHOTO SIMI] — OT OJHOro 10 25.

lMreHuoBbIE NTULLI OTKNOALIBAIOT HEBOMBILOE YMCIO UL HONPUMEP, KPYMHBIE XMLL-
HUKW OTKIQABIBAIOT OAHO SHLO, rofybu U KO3040M — 0BA, CTPMXM U HaHKKM — TPM,
KyNMKM — 4eTbipe, neBYne NTuubl oBbiYHO YeTbipe — wWecTb (cHMHMUbI MHOTAG A0
10-11 smu). Y soisoakosbix nTuy auy, Gonble: go 16 y uupkos, go 24 y cepos Kyponarkm.

Yucno saui B KIajKke — HACJAEACTBEHHBII NTPU3HAK. Y NTEHIOBBIX MTHI] OH
ONnpeAeasieTcs MAKCMMAIbHBIM YHCIOM IITEHIIOB, KOTOPBIX MOTYT BHIKOPMHUTH
poanTenn. Ilosaraior, 9T0 MaKCMMaJIbHOE YHCJIO SUI] Y BBIBOAKOBBIX TTHIL
OrpaHUYEHO BO3MOMKHOCTSIMH HACVIKMBAHMS — TEM YMCJIOM SiUIl, KOTOpOe
MOJKET TIOMECTUTHCS 10/l HACEAKOM.

Hacusicusanue — nepmoj Mex1y OTKIa[bIBAHUEM IIEPBOTO AiIa U BbUIyILIE-
HUEM TocIeHero nreHna. OHO NPOAOJDKAETCS Y Pa3HbIX BUJOB Pa3HOE BpeMsI.
Mesikue neBuMe NTUIBI HACKIKMBAIOT KJIAJIKY OKOJIO JABYX HEJENb; BOPOHBL, COPO-
Ku, zanxu — 1o 19 cyrok; 60JbIMHCTBO KYpoobpasuvix — 21 cyrku, yaiku —
23-26 cyTOK; KpyIHbI€ XHIIHbIE ITHIBI — JIO JIBYX MecsAleB. Ecau nTeHbl BhIBOJ-
KOBBIX IITHI] CIOCOOHBI CPa3y Xe CaMy KJIeBaTh KOPM, TO Y ITEHIIOBBIX HAYMHAET-
sl JUIMTEJIbHBII IePUOJ BBIKApMIMBaHMs notomcTsa (puc. 171).

Mepsoe spems poauTeny NPoAOAXKAIOT HACUXMUBATL NTEHLOB, OBOrpesas Ux CBOUM
Tenom 6onbluyio 4acTk CYTOK, TAK KAK Y NTEHLOB ele He YCTAHOBUIACh NOCTOSHHAS
Temneparypa tena. O6biyHo oborpesaeT NTEHUOB CAMKA, G CAMEL, NPUHOCHT
KOpM el u nreHuam. MNogpocwmx nTeHuos Kop-
maT oba pogutens. Buikapmnueanue nTeHUOB
Tpebyet oT poauTeneit GONLLIOrO HANPSXEHMS.
Tak, cksopubl npuHOCST Kopm nTeHuam 196 pas
8 cyTku, bonblwue nectpsie gstnsl — 300, 6onb-
wue cuumusl — 380, Myxonoeka-nectpyiika —
561 pas. Pogutenu umctar rHesgo, BbiHOCS M3
HEro WU 3KCKPEMEHTb MTEHLOB; QKTMBHO 3aLuM-
waloT noTomcTeo, NMbo oTeoas Bpara OT rHea-
na, nubo Hanagas Ha xuiwHKKa. Mrerup! BeicTpo
Puc. 171. IToroMcTBO rHE3IOBOIT MITHIBI pactyt. ExenHesHbii npupocT Tena y Menkux
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nesunx ntuuy coctaensier 20-60 %. 3a nepesie 7-8 cyTok XM3HM MOCCA UX TENQA yBENUYM-
BOETCSH B NSTb-LIECTb PA3.

HpOlIOJ])KHTCJleOCTb np€6blBaHIle IITCHIIOB B THE3/I€ TECHO CBsA3aHa C pasme-
PaMu OTHIL Y KPYITHBIX OHA 6OJIbII]€. YEM Y MEJIKHX.

Tak, scTpebbi-TeTepessiTHikm kopmsT nTeHuos B rHespe 28-30 pHeit, GepkyTsl —

90 nHeit, menkue nesume NTULLI — OKONO ABYX Hegenb. buicTpee paseusaioTcs nTeH-
& Ubl NEBYUX MTULL, THE3AAMXCS HQ 3emne: NTEHLbI MONEBOro XaBOPOHKA NOKMAQIOT
THE3[0 B AEBATUAHEBHOM BO3PACTE, COIOBLU — B OAMHHAAUATUAHEBHOM.

Y MHOTMX BHIOB NITEHIBI NOKM/AAIOT FHE3/Ia TOJIBKO IOC/IE TOTO, KaK HAYJaTCs
JIETaTh.

Mocnernesposoit nepuoa. Bropeiv nocie pasmMHOKeHUs!, HanGoIee BaKHLIM
3TAroOM B rOIOBOM JKM3HEHHOM LIUKJIE [ITUL IBJISAETCS cMena onepenust. Ioj Bo3-
ACTICTBMEM BHENIHUX YCJIOBMII Nephsi CHAMMBAIOTCS M BbilBeTaloT. Kpas nepnen
CTHPAIOTCS, KPIOYOUKH, CHEIUIIonie GOPoaKN onaxa, paspymaiorcsa. OcobeHHo
CIIBHO OGHAMMBAIOTCS HANGOIEe BAKHBIE JUIS TIOJIETA MAXOBBIE U PYJIEBbIE MEPDSI.

Chammusanue onepenust oc1abasieT jeTaTeabHble CIIOCOGHOCTH IITHIL U YXYI-

IIAET €0 TEIIOU30JMPYIONINE BO3MOKHOCTH. B pesyibsrare mmubkn nponcxo-

JINT CMEHA CE€30HHBIX ¥ BO3PACTHBIX HAPS/I0B IITHUIL.

Cesonnble HapsUIbI y ITHIL OTIMYAIOTCS 10 TYCTOTE ONepenust u okpacke. Ha-
NPUMEP, CPABHUTEILHO HETYCTOE JIETHEE OnepeHue y 6el0il Kyyponamku nmeer
NIECTPO-PLIKYIO, MO/l BET JIETHEH TYH/PbI, TOKPOBUTEILCTBEHHYIO OKpacky. B pe-
3yJIbTaTe OCEHHEH JIMHBKA YUCIO TIEPhEB
YBEJIMYMBACTCS, PA3BUBAIOTCS IYXOBBIE
gactu onepennsi. Hapsii cranosurcs sip-
KO-6€JIbIM — I1O/] IIBET CHETa.

Y GONBIIMHCTBA IITHIL I€PhS MEHSIOT-
Csl IOCTETIEHHO, A Y YMOK, 2yce, rebedeil
BBINA/IAIOT CPa3y BCE MAXOBBIE U PyJIEBbIE
nepbsi. Bo BpeMsi JIMHBKM 3TH ITHIIBI
He croco6Hb getath. OHM cobupaloTcs
Ha BOJIOEMAX B HEJOCTYIHBIX ISl XUIHU-
KOB MECTAX, YKPBIBAIOTCSI B IPUOPEKHBIX
3apPOCIIsIX.

B nociernesaoBoe BpeMmsi IITUIbI KO-
uyior. Koueexu — nepememenne Ha He-
OosblME PACCTOSHMS B MOMCKAX KOPMA.  po 1m0 ()0 SR ——
Brauane BBIBOJAKHM JIETAIOT HENAIEKO OT 2 — popom, 3 — cuabiii rony6s
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THE3/ia, TOTOM CEMbU OOBEJAMHSIOTCS B CTaW, M TOT/Ia KOYEBKH CTAHOBATCS Oosiee
Aanekumu. [ITHIbI KOHIIEHTPUPYIOTCSE B 50raThIx KOPMOM MecTax. MHOrMe nTUILb]
K OCEHH Yallle KOYyIOT B I0)KHOM HAIIPABJI€HUH, U TOCTEIIEHHO KOYEBKH MEPEXOJSAT
B HAIIPABJIEHHBIE HA IOI' OCEHHUE MUTPAIUM — JaJIbHUE IIEPEJIETHI.

Ce3soHHble murpaumm. B 3aBHCUMOCTH OT JJIBHOCTH MEPEMEIEHHIA B MOCIe-
THE3/I0BOE BPEMs IITUILIbI IEJISITCSI HA OCEUIBIX, KOYYIOMUX U NEPEJETHDIX.

Oceonbte nmuybl Ha 3UMY OCTAIOTCS B PAOHAX THE3MOBAHUS U JaTbHUX
murpanuii He cosepmaior. K HUM oTHOCsATCS coOpoxa, 80pon, cusviil z2onybw,
20podckoit sopobei (puc. 172). 3umoii ocerbie NTUILI GOTee AKTUBHBI B MTOKC-
Kax KOpMa, MoeJaloT KAJIOPUITHbIE KOpMa, E€PEMEIAIOTCS GJIMKe K )KIJIBIO €0~
BEKa, IJ1€ UCIIOJIb3YIOT IMUIEBbIE OCTATKH.

Kouyrowue nmuybt B nocierie3[oBoe BpeMs MOKUAAIOT PalOHbI THE3/[0BA-
HUS, YIQISASCh OT HUX HAa COTHU U TBICAYN KMJIOMETPOB. Q4YeHb 4aCTO B CEBEPHOIT
YaCcTH paiioHa rHE3/I0BaHMs (THE30BOTO apeasa) cepast 60POHA U Zpay — KO4dy-
IOIME NITHIIBI, A HA Iore OHM oceibie (puc. 173).

Ilepenemnvie nmuypt yieTaioT Ha 3MMOBKY 3a IPeJieibl THE3/IOBOTO apeaia
B T€ 00JIACTH, IJIe HET CYPOBBIX 3UM, IMPOJIETAsA THICAYM U JAECATKU THICSY KUIO-
meTpoB (puc. 174). BoabImMHCTBO BUJOB NTHI] HA CEBEPE HAIIEH CTPAHBI Nepe-
JIETHBIE.

B necnoii sone Poccun npeobianaor nepenerusie nrunbl. [Ipuunnoii nepe-
JIETOB CJIYyXKAT HEGJIAronpusTHbIE YCJIOBHS: COKPAIIEHUE OCEHbIO CBETJION YacTu
CyTOK, KOT/Ia ITUIIbI MOTYT KOPMUTBCS; yMEHBIIEHHE 3aITACOB KOPMa U IIOHMKEHHUE
temnepaTypbl. OHU ITUIIBI JIETAT K I0TY B OJJMHOYKY MJIM HEGOJILIIMMU IPyIIIamMH,
apyrue oobeIMHAIOTCS B KpynHble cTau. [lepBeiMu yieTaoT usonzu, ueuesuywl,
cmpudicu, anacmouxu (puc. 175). Ilepexn
HACTYIUIEHMEM XOJIOZOB YJIETAIOT 2YCU,
ymxu, 1ebedu.

MTuubl neTsT HQ pa3HOM BbICOTE: Men-

KMe BOpPOBbMHbIE MOAHMMAIOTCS HA He-

& CKOMbKO [AECSTKOB METPOB, KpYMHble

NTUUBl — Ha coTHM meTpos. OTmeueHsl cnyyau

NPoneTa KPyMHbIX XMWHBIX NTUL HA BbICOTE
okono 1000 m.

Bo Bpems MUrpaumit NTULLI OPUEHTUPYIOTCS MO

HO3EMHBIM MPUMETAM: NEeTST BAOAb FOPHbIX

2 xpebTos, nobepexuin Mopei U OKEaHOB, HAA
Puc. 173. Kouylomue nruust: 7 — rpay; ponMHamMM KpynHeix pek. Hekotopeie nTuusl
2— cepasi BOpOHa OPHEHTUPYIOTCA NO COJ‘IHuy, HO4YHblEé MUIPAH-
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Puc. 174. Cxema murpanmii 6e10ro ancra (KpaCHbIMK JIMHUAMH 0G03HAYEHBI ITyTH TIPOJIETA):
1 — ruesnoBoii apean; 2 — 3UMHMI apea

Tol — no 3ee3aam. [lonaraior, YTO NTUUBI MOTYT ANl OPMEHTALMM MCNONL3OBATH MATHUTHOE
none 3emnu.

Ha 1ore, B noAxoAsmux yc10BusX, epeieTHbIE MITUILI TPOBOIAT 3UMY, a BEC-
HOW BO3BPAaIAIOTCA B PailiOHbl THe3oBaHMsA. [ITUIBI, rHe3AIMECsT HA ceBepe
U B yMepeHHOM Kiumare Poccum, 3MMylOT B TPONMUYECKUX M CYyOTPONMYECKHX
paiionax Ha ore Esponsi, B Adppuxke, I0xno0it n IOro-Bocrounoit Azun.

Puc. 175. Cxema raesgosoro (1) u 3umuero (2) apeaioB AepeBeHCKOM JACTOUKH
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HauGonee BaxxHOE BpeMsi rOL0BOrO JKM3HEHHOTO IMKJIA IITHUIL — HEPUOJ pas-
MHOXEHUsI. YCNENHOEe CTPOUTENBCTBO THE3/IA, HACVIKMBAHUE SUI] M BHIKAPM-
JUBaHUE MTEHIIOB 06ECNEUNBAIOT BBICOKYIO 3(P(EKTUBHOCTh PA3MHOKEHMSI.
B nocaernesosoit nepmojs NTUILI CMEHSIOT OllEPEeHNUe — JIMHSIOT. BeiBoakn |
BMECTE C POJAUTENSMM CHAYajJa KOYYIOT B pailOHaX THE3/JOBAaHMSs, 3aTEM |
OOBEMHAIOTCS B CTAM, KOYEBKHM CTAHOBATCH O0J€e JUIMHHBIMM M Y MHOTHMX
BHJIOB I€PEXO/IAT B HANpaBJieHHbie Murpanuu. [To 1aibsHOCTH Ce30HHBIX MUTPa-
Ui IITULBI AEISATCSA HA OCEUTBIX, KOUYIOIMX U MEPEJETHDIX.

3 PPlTyaJleOC MNoBE€JICHUE, TOKOBAHMC, 6paqule TAHIIbl, HACHXXHWUBAHUE,
KOY€BKH, OCE/UIbIE ITTHUIIBI, KOYYIOIIHE ITTHUIbI, IIEPEJIETHLIC IITUIIBL.

1. Ha npumepe u3BecTHOIT BaM NTHIbI PACCKAKUTE O CE30HHBIX SIBJICHUSIX
B €€ )KU3HU.

2. Kakue npuaMHbBI CIOCOOCTBYIOT MPOSBIEHUIO Y IITUI] MHCTUHKTA Iepe-
Jera?

3. OxapakrepuayiiTe pasanunbie TUIbI rHe3/. Kakoe 3Hauenne onn nme-
IOT B KU3HM ITHIL?

4. Ilo KakuM NpU3HAKAM PA3TMYAIOT OCE/UIBIX, KOYYIOUMX, IE€PEJeTHbIX
IITHIL?

§ 49 Mtoroobpasue ntuy

[TTris1 — camblii MHOrOUMC/IEHHBIH KJIACC HA3€MHBIX I03BOHOYHBIX JKMBOTHBIX.
On nacuuTeiBaeT okoso 9000 coBpemMeHHbIX BMAOB. MIX 06beAMHSAIOT B TPH 60JIb-
IIME TPYIIIbL: RUHZBUNDL, CPAYCOBHLE I MUNUUHDBLE NIMULDL.

Cucremaruyeckue rpynnsi ntuy,

Crpaycossie 00BEAMHSIOT CaMbIX KPYIHBIX COBpeMeHHbIX rtull (puc. 176),
06MTAIOMMX B OTKPBITLIX Manamadrax Agpukn, KOxnoii AMepukn u ABcTpasinm.
JleraTh 3TH NTUILI HE MOTYT, TaK KaK KPbLIbsi Y HUX PeAyIIMPOBaHbI, KOHTYPHbIE
NEPbS PACCYYEHHBIE: HE UMEIOT KPIOYOYKOB M GOPOJIKM HE 0OPa3yl0T COMKHYTBIX
onaxan. Heboapmas rpyamna smmena kwis. Ilpeacrasurenn cTpaycoBbIX Ipe-
KpacHo Geraior, pa3suBas cKOpocThb 10 70 km/4. HeGosbmas ronosa crpaycos
BBICOKO MOJIHATA HA BBITAHYTOM 1I€€, YTO MO3BOJISAET UM OCMATPUBATh OKPECTHO-
cTH Ha 601bIOM paccToaHuM. [InTaloTcs OHM ceMeHaMM, HACEKOMBIMU, METKMMH
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no3soHouHbIMU. K 3T0#1 rpynme otHo-
CATCSL appukanckue cmpaycol, ame-
puKkanckue Hanoy, ascmpaiuticKue
AMY, Kasyapwvl, KUGU W pyrue, BCETO
50 coBpeMeHHbIX BUJIOB.

AdpukaHckuin cTpayc — camas
KPYnHQs COBPEMEHHAs NTULA BbICO-
k" Toi go 3 M 1 maccow okono 20 kr.
Horu peynansie. [Hespo Ha 3emne B smke
ycTpauBaeT camell. 3aTeM HeCKONbKO CaMOK
OTKNOALIBAKOT B HErO MO CEMb-BOCEMb ML,
B rHespe 6biaet po 50 suu, kaxpoe mac-
cont okono 1,5 kr. Hacuxusaior siua: ca-
Mel, — HOYbIO, O CAMKW — MONEPEMEHHO
nHem B Teyenmne 6—-7 Hepens.
B IOxHoi Amepuke X1BYT ABQ BUAA HAHAY,
8 Asctpanuu — 3My u kasyapsl. OHU MeHb-
WMX Pa3Mepos, Yem appUKAHCKUIA CTpayc,
tpexnansie. Camblie menkue M3 CTpaycoBbIX
nTUL — KMBKM maccoi 2—-3 kr obutaiot B Ho-
son 3enanguun. M3-3a ceegermns necos M Bbi-
pybKM KyCTOPHWKOB YWUCNEHHOCTb KMBM
pe3ko cokpartunack. Cenyac KM — Haum-
oHansHas ambnema Hosoi 3enanguu. Sta
nTuua s3sta nop oxpaxy. Crpaycos pas-
BOAAT Ha depMax, MoMyyarT OT HUX MSCO,
aMuQ, nepbs.

MuuremHsl BxovaoT 17 BUaOB.
[To BHemHeMy 06IMKY M yepTaMm CTPO-
€HUsl NMMHTBUHBI OY€Hb CBOEOOPA3HBI
(puc. 177). Bce Teno ux paBHOMEPHO
nokpeiTo nepbamu. JKecrkue nepbs
C PpacCmMPEHHBIMM YIUIOMEHHBIMH
CTEPKHSIMM U HEOGOJBIIMMH Olaxasa-
MM IUIOTHO Y€penuieobpa3Ho Haxera-
10T ApyT Ha apyra. [lepeanne koneuHo-
CTH BHMJIOM3MEHEHBI B KPbUIbS-JIACTBHI,
HOTM CABUHYTBI Ha3aj. Ilo cyme nmn-
TBUHBI IE€PEJBUTAIOTCA B BEPTHUKAJIb-

Puc. 176. Appuxanckmii crpayc

3

Puc. 177. [Tunrsunss: 1 — uMneparopekmii;

2 — Anenn; 3 — 3010 TOBONOCHIIA;
4 — aHTapKTHYECKUI
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HOM IOJIOXEHUH. ITOMY CIIOCOOCTBYET KOPOTKMI XBOCT, HA KOTOPBII IITHIbI
ONMUPAIOTCS.

KopMmsiTcsi IMHIBHHBI B MOPE, I06bIBasi MEJKMX PbIG, MOJUTIOCKOB, pakoo6pas-
HBIX, IPEKPACHO IIaBas U HpIpss. OCHOBHBIMM OpraHaMM JIBVOKEHUS B BOJE CIIy-
JKAT KPbUIbSJIACTBI, @ HOTM, MMEIOIMME NEPENOHKH, BBIMOJHSAIOT POJIb pyJeil.
B BoJie MPOBOAAT MHOTO BPEMEHH, JIayKe OKPacKa TeJa y IMHIBUHOB IIOX0XKA Ha
BOJHBIX OOUTATENeN: HIKHSAS CTOPOHA — CBeT/as, BepXHas — TeMHas. B Boae

W)
WY

- % :'r

Puc. 178. Pazanoo6GpasHbie IITHIIbL: 1 — 3a61mK; 2 — Gosnbmas CMHULA; 3 — GOJIBIION MEeCTPLIH AATE;
4 — o6bIKHOBEHHAs TMILyXa; 5 — cepast narist; 6 — apoda; 7 — OOLIKHOBEHHBIH MOTIOJ3€EHb;
8 — nos1eBoit KaBOPOHOK; 9 — KpskBa; 70 — KyIMK-COpOKa
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MOTYT pa3BuBaTh CKOPOCTH 10 30 km/4u. Pacnpocrpanens! Toabko B KOxuom
NOJYIIAPUU: OT TPOIMKOB 10 AHTAPKTH/IbI.

Camplit KpynHBIA B HAJOTPAAE UMNEPAMOPCKUU NUHZEUH BBICOTOH OKOJIO
120 cm, maccoit okosno 45 kr. OH ree3auTCs Ha JbJaxX y 6eperoB AHTApKTH/bI.
[Ipu HacMKMBaHUY €IMHCTBEHHOE SIIIO ITOMENAET HA JIAIIbl ¥ IPUKPBIBAET CBEP-
Xy CKJIQIKOM KOXH.

TunuyHble NTULBI BKTIOYAIOT GOJIBIIMHCTBO COBPEMEHHBIX BHAOB NTUIL. B oc-
HOBHOM 3TO JIETAIOIIME MTHUIILI, TO3TOMY Y HUX XOPOIIO BbIPAKEHBI IIPUCIIOCO6-
nenus K nojery. OCO6€HHOCTH MX CTPOEHMSsI U GHMOJIOTHH ONMCAHbI B 0OIIeil
XapakTepUCTUKe Kaacca ntuil. PacnpocrpaHeHbl OHM 110 BCEMY 3€MHOMY HIApY.
B Poccuu Berpeualorcs npeacrasurenn 18 cucrematndeckux rpynn (CoKo10-
obpa3snvie, zyceobpasmwie, c08006pasnvie, Oimaoobpasmvie, 60pobLUH00OPa3-
note n ap.) — Bcero 720 Bupos (puc. 178). OHu npuHaIexkaT K pasandHbIM
3KOJIOTMYECKHUM TPYIIIAM.

dkonoruyeckue rpynnbi NTUL,

Pacnpepenenue ntuy no akonoruueckum rpynnam. B skosornueckue rpyn-
nel 10 mecmam obumanus (puc. 179) oGbeAMHSIOT NTUL, 06JAAAIOMUX
Haubosiee XapaKTePHLIMM NPUCTIOCOOIEHUAMM (aJanTallMsAMU) K KU3HHU B OIIpe-
JI€JIEHHBIX YCIOBHSX: B JIECY, HA OTKPBITBIX IPOCTPAHCTBAX, BOJOEMAX, UX NoGe-
pexbsax, 6onorax. Ilpu 3ToM NpUHUMAETCss BO BHUMAHUE HE TOJBKO CTPOCHHE,
HO U MMOBEJICHUC.

YacTo 3KOJOrHYeCKHe TPYIIIbI IITHIL ONPEAETISIIOT 120 MECMAM 2He3008AHUSL:
KPOHOTHE3/[HbI€, KYCTAPHMKOBbIE, HA3EMHOTHE3/SAMMUECs, AYIUIOTHE3HUKH,
HOPHMKH.

Puc. 179. [IpeacraBurenyn pa3HbIX 3KOJOrNYECKUX IPYIII [ITHIL, BBIACJAEHHBIX 10 MECTAM
oburanus: 1 — gepHbIii cTpik; 2 — o3epHas uaiika; 3 — cepasi HeAChITh
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Puc. 180. Jlacroukn: 7 — kacarka; 2 — ropojckas; 3 — 6eperosas

DKONOTUYECKNE TPYIIBI IITHI] BBIIETAIOTCA U N0 MUNY NUMAHUS: PaCTH-
TENBHOSAHBIE (B TOM YHCJ€ 3€PHOSAHBbIE), HACEKOMOSHBIE, XUIIHbIE, BCEsI-
uble, najaueenst. CymecTsyeT cBoeoGpa3Has rpymnma nTuil, 106bBal0NUX KOPM
B Bo3ayxe. B nee sxoast zacmouxu v cmpuxcu (puc. 179, 7 n 180). Oun nourn
BCIO JKM3Hb IIPOBOAAT B BO3JyX€, C yTPa JI0 Beuepa A00bIBas HACEKOMBIX. Y HHUX
JUIMHHbIE CEPIIOBUHO 3arHyThie KpbLibs. Ko HeG0IbIIONM, a paspes pTa orpom-
HBII, YIVIBI pTa 3aX0AAT 32 rmasa. [llInpoko packpbITbIM PTOM OHM JIOBST JI€Ta-
IOIUX HACEKOMBIX, TIPU 3TOM Pa3Mephbl POTOBO BOPOHKH YBEJINYMBAIOT IETHH-
KH, PAaCIoIOKeHHbIE 1O yIiaM pra. B xopomyio cyXyio norogy HaceKoMbI€ IOHN-
MalOTCs BBICOKO HaJl 3€MJIEH, a KOTI/Ia BJAKHOCTDH BO3/yXa MOBBINIAETCS, KPbUIbs
HACEKOMBIX HAMOKAIOT, OHU JIETAIOT HU3KO HaJ 3eMieid. JlacTouku u cTpuxm
CJIEAYIOT 32 HUMH, [TIO3TOMY I10 BBICOTE MOJIETA JIACTOYEK U CTPHIKEN MpejicKa-
3BIBAIOT NPUOIKEHNE JTOK/IS.

Hepeako B OiHy M Ty K€ 5KOJOTMYECKYIO IPYIIy NONAJaioT MITHII U3 pa3-
HBIX, MHOI/A JAIEKUX APYr OT JApyra CUCTEMATHUYE€CKMX IPYII, TaK KaK CHCTe-
MaTHUKa CTPOMTCA HA OCHOBE I'€HETH-
9ecKoi OJM30CTH, CTENEHU POJACTBA,
o6mHOCTH poncxoxaenus. Tak, B 3ko-
JIOTUYECKYIO TPYIIY XUUGHBIX NMuy
Bxoaar coevt (puc. 179, 3), ouesnvie
xuwpuxu (puc. 181 u 183, c. 234)
M JJaKe COPOKONYMbL, OTHOCAIMUECS
K neBuuM nrunam. Bce onn obiazaior
O0ImMMH NPHU3HAKAMM  XUIHHUKOB.
VY HUX KpyIHbIE€ CWIbHBIE HOTH, BOOPY-
JKEHHBIE€ OCTPBIMU KOTTAMM, KPIOYKO-
Puc. 181. Opexn GepkyT 06pa3Ho 3arHyThIN KIIIOB.
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[o6biuei MHOTUM XULLHMKAM CIYXAT MefKue 3Bepbki, KOTOPbIX OHW BBICMATPUBAIOT

c 6onbloii BLICOTE, NeTas Hap nonsmu. [pyrue xuwHUKK nosst Hebonbmx NTuy,

& nutaioTcs peiboi, KPynHLIMA HACEKOMbIMM. XULLHBIE NTULEI NPEKPACHO NeTaloT,

Cpeau HUX ecTb AONro Napsime, HaNPUMep KaHioku, opnbi u rpuesl. Cokonsl npecneayioT

nobbivy B BO3Myxe, O 3aTem, NUKMPYS HA Hee, MOryT pa3susath ckopocTb Ao 300 km/u.
Y HUX OCTPbIE CEPNOBMAHO M3OTHYTHIE KPbinbsi, obecneuynsaiolwme BuiCTpbii noner.

Knaceudukaums ntuy no mectam oburanus. BoJIbIIMHCTBO COBPEMEHHBIX
NTHIL CBA3AHO € JIeCOM. BceM M3BECTHBI HAIM NMUUBL Aeca: Ossmivl, psOUUKU,
memepesa, 2iyxapu, CUHUYbL, 0po30bl, XOPOIIO MPUCIOCOGICHHbIE K XKU3HN
B Jiecax. Y HUX YKOPOYEHHbIE 3aKPYIVIEHHbIE KPbUIbs, JUIMHHbBIE XBOCTBI. ITO 10-
3BOJISIET ITHIIAM OBICTPO B3JIETATh M JIABUPOBATH MEXK/IY 1€ PEBBAMU.

Cpean JIeCHBIX NITHIl €CTh HACEKOMOSI/[HbIE, 3€PHOSAHbIE (PACTUTENBHO-
s/IHBIE ), XUIIHbIE 1 BcesaHble (puc. 182).

B 3aBMCMMOCTH OT XapakTepa MW y [TUI[ [0-PA3HOMY Pa3BUTHI KIIOBbI
n KoHeuHOCTH. TaK, y HACEKOMOAOHBIX CUNHUL, NUUYX, KOPOILKOS, NeHOUEK
TOHKHME 320CTPEHHBIE KIIOBBI, MO3BOJSIONME JOCTABATH HACEKOMBIX M3 pac-
HEMH KOPbI, CXBATBHIBATH MX € JUCTHEB, JOCTABATh U3 Yemyek mumek. Oct-
pble KOTOTKM M JUIMHHBIE MaJIblibl MO3BOJSIOT 3TUM INTHI@M YAEPKHBATHCS
Ha BETKaX.

Bcem 3Hakom spkuit 6onbwoi nectpeiii asten. Y Hero npouHbii 4onotoobpasHsii
knios. MM paten paspanbnvMsBaeT noBpexXAeHHYIO IMYMHKAMM HOCEKOMBIX ApeBe-
CHHY, HOXOAUT JIMYUHOK, HOHMU3LIBAET UX HO KOHYUK ASIMHHOIO TOHKOrO U XECTKOro
93bIKa M Noeaaet. B s3uMHee Bpems paTen NUTaeTCs CeMEHaMM XBOWHbIX pacTeHuid. [omewa-
T WHLIKY B pPacLientHy CTBONA, TOK HO3bIBAOEMYIO «Ky3HWLY», TOYHLIMM yaapamu pasbusa-
et yewyu u poctaer cemena. O6paboTas TakUM 0BPA3OM WHLLIKY, AATEN NPUHOCKT HOBYIO.

Puc. 182. JlecHbie 3epHOsAIHbIE ¥ HACEKOMOS/IHBIE MITUILBI: 1 — 0GBIKHOBEHHBIN JyGOHOC;
2 — KJIECT-€JIOBUK; 3 — JKEJNTOTOJNIOBBII KOPOJIEK; 4 — MyXOJIOBKAa-TIECTPYIIKA; 5 — MEHOYKa-BECHUYKA
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Mpu nonbneHun ppesecuHbl u 06paboTke WHLIEK ASTEN NPOYHO AEPXMTCS 3a Kopy. Y Hero
ANMHHbIE TOHKME NanbLbl, BOOPYXEHHbIE OCTPbIMM KOMTSMM, ABA NAMbLA HAMPABNEHbI Bre-
pea, asa Hasap. Cuas Ha cTBONe Aepesa, AATEN ONUPAETCS HA HErO XECTKUMM, YNPYyruMu
nepbsiMM XBOCTA.

Pacmumenvnonaonvie nmunbt — 3e1eHYWKU, Wypsl, OYOOHOCHL, KAECmbl.
Onu 06/12/1a10T MOIHBIM KJIIOBOM, KOTOPBIM PACKAJILIBAIOT TUIOTHBIE O60I0YKM
mwroaoB. Tak dy60HOC ycnemHo pa3naMbiBaeT KPENKUe II0/bl YePeMyXH U BHII-
1. OcTpble KOHIILI TEPEKPENMBAIONIETOCs KIIOBA KAECMOE MO3BOAAIOT UM JIOB-
KO M3BJIEKATh CEMEHA U3 MUIIEK COCHbI M €JIU.

Kpymnuble necHbie nTHibl — pabuuku, memepesa, 21yxXapu — MHOTO BPEMEHH
npoBojaT Ha 3ewie. CHIBHBIMM HOTAMM, BOOPYKEHHBIMM KPYITHBIMM KOTITSAMH,
OHM pasrpedaloT JIECHYIO MOACTUIKY, COOMPAIOT CEMEHA PAaCTEHMI, HACEKOMBIX,
NOKAEBBIX yepBeil. CHILHBIMM KITIOBAMH CKYCBIBAIOT TOYKH, MOJIOJIbIE ITOGErH iepe-
BbEB M KYCTAPHUKOB, MUTAIOTCA COYHBIMU STO/IAMH YEPHHUKH, FOJyOUKH, OPYCHUKH.

TUnUYHBIM JUIsl IECHBIX IITUIL O0JMKOM OGIAJAI0T COPOKa n sicmpeb-meme-
peesimnux (puc. 183): cpaBHMTENIBHO KOPOTKHE 3aKPYIJIEHHBIE KPbUIbs M JUIMH-
HbII XBOCT. 9TH NTULbI IPEKPACHO JABUPYIOT CPEJAM JIECHBIX JIEPEBbEB, 06aa/1a-
10T BEPTKUM 1ojeToM. OHAKO B CBA3M C MCMOJb30BAHMEM PA3JIMYHON MUK
HOTM M KJIIOBbI y HUX Pa3BUThBI No-pasHomy. Slctpe6 — XMIMHMK: ero Joonrdei
CJyXKAT pasHble MeaKkue NTUIbl. CMIBHBIMM HOraMU, BOOPYKEHHBIMM MOITHBIMM
KOITSIMU, 5ICTpe0 CXBaTLIBAET JKEPTBY, 3a-
THYTBIM XMIIHBIM KJIIOBOM PacWI€HSAET ee.
Y copoku He6GOIBIION KOHYCOOOpa3HbIi
KJIIOB, KOTOPBII IOMOTAET €if MMUTAThCs pas3-
HOOOpa3HOi nuuel (6bITh 6CeA0HOU):
cOGUPATH C 3€MJIM IUIO/Ibl M CEMEHA, CXBAThI-
BaTh HACEKOMBIX, YepBei, Jaxe IMoWMaTh
HEOGOJIBIIYIO MBIIIb.

IImuyst omxkpoimovix npocmpancme
o6uTaIoT B JIyrax, CTensax, NycThIHAX. MHO-
IO BDEMEHM OHM MPOBO/IAT HA 3EMJIE, Pa3bl-
CKMBasi KOPM CPEAM PacTeHMil. Y HUX CHIIb-
HBIE€ HOTW W JUIMHHASA 1Iesi, MO3BOJISAIONNE
OGHApPYXUTh Bpara Ha OOJBIIOM paccTOsi-
HuM. OJIMH M3 TUIMYHBIX IPEACTaBUTEICH
CTENHBIX PAlOHOB Haweil cTpaHbl — dpogha
(cm. puc. 178, 6, c. 230). dro KpyIHasi ITuia
Puc. 183. SIcTpe6-TeTepeBaTHUK maccoi 15-16 kr, nuraeTcss B OCHOBHOM pac-
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Puc. 184. Pazuble Bubl BOAOIUIABAIOWMX ITHLL: 7 — yomra; 2 — cepblii rych; 3 — KpacHO300as Kasapka

TuTenbHON numeit. O6aasas MOKPOBUTEIBLCTBEHHOM OKPACKOM, OHA 4aCTo 3aTa-
MBAETCS CPEM PACTUTEILHOCTH, CTAHOBSICH COBCEM He3aMeTHOM. I'He30 ycTpan-
BaeT Ha 3eMJIe, B y9aCTKaX HeJMHHOM cTenu. [ITeHnn BbiBoAKOBOrO THIA. B cBsi-
31 C pacnamkoil HEeJMHHBIX CTeneil YMCJIEHHOCTb APO¢bl PE3KO COKPATHIACK,
oHa BnoueHa B Kpacnyio kaury Poccuu.

TUNHUYHBIMM TITHLHAMHM OTKPBITBIX INPOCTPAHCTB SABJSAIOTCH HeJIeTaiouue
cmpaycawt.

Ha Bonbwmx Gonotax, nyrax 1 B CTeNsiX XMBYT Xypasau. 370 KPyrnHble rpauMo3Hbie

K?-La NTULBI C ANIMHHBIMKA HOFOMM, Weei U KNoBOM. [TUTAIOTCS B OCHOBHOM PACTUTENLHOM

nuwei: monoppiMu noberamu, KopHesuwamu, nnoaamu. [Hespo ycTpausaioT

Ha 3emne, B KNAAKe OAHO-ABA Aiua. Mocne Bbinynnerus nTeHubl, 06coxHys, HaunHaloT 6po-

[MTb BMECTE C pOmMTensmMM M nutatbes camoctosTtensHo. Ocenbio obveannHsioTcs B cTau

M yNeTaioT Ha 3MMOBKY. JleTsiMe XapakTepHbIM KIIMHOM CTQM Xypasnei — NPU3HAK OCEHM.
MHorue Buabl CTANK PEAKUMM, HYXAQIOTCS B OXpPaHe, BktoyeHsl B KpacHsie KHuru.

Boodonnaearouwjue nmuyot (puc. 184) Xopomo miaBaioT, MHOTUE HBIPSIOT.
V HUX YIUIOIEHHOE JIOAKOOOPA3HOE TEJIO, MEPENOHKHN Ha Jlalax, a HOTY C/IBHHY-
Thl fasieKo Hazaj. [1o 3emiie nepeBUraloTCsl, HEYKIIOKE MePEBAIMBAsICh, YTUHON
noxozkoii. Onepenue rycroe, obiajaionmee BOAOOTTATKMBAIOMNUMUA CBOHCTBAMM:
HAMOKAHUIO MIEPHEB MPENSTCTBYIOT BbIIEJIEHUs KOTYMKOBOH JKeIe3bl, KOTOPBIMH
NTUIBI TIIATEJILHO CMa3blBalOT omnepenue. IlpejacraBuTeny BOAOILIABAIOMIMX
TUIL — YMKU, 2YcU, 1e6eou.

Tunuyxas BOAOIUIABAOWAs ITULA — YymKa kpsaKkea (cm. puc. 178, 9, c. 230),
NUTAIOMAACA Ha MEJKOBOJbe. [10 KpasiM ee YyIUIONEHHOTO KII0BA HaXOAATCSl pOro-
Bble 3y6umnku. IIpn HENONHOM CMBIKAHMM YENIOCTEN Yepe3 pemeTouky, o6paso-
BaHHYIO 3y0UMKAMM, YTKH IPOIEKHUBAIOT BOJY, OCTaBJsisl BO PTy MUILY: PAYKOB,
JMYMHOK HACEKOMBIX, MEJIKUX PBIOOK, BEreTaTuBHbIE YacTu pacTeHui. [luraercs
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Puc. 185. ITtune nobepexmin: 7 — cepebpucras gaiika; 2 — rarapka; 3 — kaipsel; 4 — Tynuk

KpAKBa Ha HeOOIbIMOI mrydune. MHorAa, OrycTHB roJioBy B BOY, I€peBOpavYnBa-
SICb Y1 BBICTABJISASI U3 BO/IbI 33/IHIOI0 YACTh TEJIa, OHA COOMPAET CO JIHA U OTIEKNBA-
er nunty. KpsikBbl ycTpanBaloT rues/ia Ha 3emJie Cpei pacTeHuit. BeicTrikoii juis
THE3/Ia CJY’KAT COOCTBEHHBIE TyXOBBIE MEPbs, BBIIMITAHHbIE U3 TPYAU M Gpioxa.
B xnanke 8-14 aun. Iltennpl BbIBOAKOBOro THNa. B nocaeanmne rojabl KpskBbl
CTaJIM TUIIMYHBIMU OOUTATEISAMU TOPOJCKHUX MPY/OB.

Kpome peuHbix yTok, K KOTOPbIM OTHOCHUTCS KPsikBd, Ha Tepputopuu Poccuu scrpe-

4aloTcs HblpKOBbIE YTKM, rycH, nebepn. Bce onn nepenetHbie. C HacTynnexuem

XONOMOB U 3AMEP3aHUEM BOJOEMOB OHU KPYMHBIMM CTASIMU MUTPUPYIOT HA IO, Tae
y Tennbix BOAOEMOB, Horartbix NULieiH, NPOBOAST 3MMY, A BECHOW BO3BPALLAIOTCS B PAHOHbI
rHeaposarus. Cpean Bogonnaeaowmx MHOro obbekTos oxotsl — rycu, ytku. Obutatowas
Ha Beperax ceBepHbIX MOPEN YTKA rara MMeeT NPEeKPACHbIA MyX, KOTOPbIA MCMONb3yIOT
ANS U3rOTOBNEHUS SKCNEAULMOHHONM OAEXAbI NONSPHUKOB.

IImuybt nobepescuii, 6000emo6 u 60a0m 0H61a1AIOT MHOTUMHU OOIIMMH
4YepTaMM CTPOeHMsA. Y HHUX JUIMHHBIE TOHKHE HOTM M miesi, GOJBHIONH KIIOB
(cm. puc. 178, 5, 10, c. 230). Ha Tonkux MecTax uX TeJIO, BBICOKO MOJHATOE HaJl
semsieit, He Hamokaet. [luTaloTca AsrymkamMu, pbiboii, HACEKOMBIMH, YEPBIMH,
momockamu. Ilepeasurasce no 6010TaM U 6€PEroBbBIM OTMEIAM, OHH KJIIOBOM,
KaK MUHIIETOM, CXBaThIBAIOT J0ObIYy. TakoBbl aucmut, yanau, xyaiuku. OpHn
THE3JIATCA Ha Geperax, HeIaJIeKO OT BOJIbI, IPYTH€ YCTPAMBAIOT FHE3/Ia Ha I PEBbIX.
AMCTBI M3/IaBHA XUBYT PAJOM € yesoBekoM. Jlioau 3a60TATCS O HUX, ycTpanBas
MOMOCTBI JUIsi THE3L.

Mopckue nTHIbI — Kaupbl, MYNUKU, 4auxu — oodpasyioT NTUYbH Gasapbl
Ha OOGpBIBMCTHIX yrecaX. OHM TOZONTY HApsAT HaJ MOPCKOH IOBEPXHOCTHIO
(puc. 185), BbicMaTpuBasi U CXBaTbIBasi pbiby.
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‘ CoBpemeHHbBIE NITHUIIBI AENATCA HA TPU TPYIIbI: MMHIBUHBI PACIIPOCTPAHEHDI
B OXHOM mosymapum OT TPOIMKOB 0 AHTAPKTHABI; CTPAyCOBbIE OOUTAIOT
B crensx v cabanHax IOxuHoit Amepuku, AGpukn u ABCTpaIMK; TUITMYHBIE [ITH-
IbI HACEJISIOT BECh 3EMHOI map.

CymecTByloT pa3Hble 3KOJOIHYECKHE TPYIIbI IITHII, BbIAEISEMbIE IO MECTAM
- oburanms, cnoco6aM MATAHUS U JIP. ITpeacrasurenn Kaxa0i rpymnsl, o6uTas
| B OJHNX 1 TeX xe YCJIOBHSIX, UMEIOT CXOJIHBIE YEPThI CTPOCHMS, 00pa3 JKU3HU
| M IIOBEJICHUS, XOTS OTHOCATCS K PA3HBIM CEMEICTBAM U OTPSIaM.

L ) = 34 L L

HOsIZITHbI€, XMIIHbIC, BCE€sAJHbIE€ IITHUIIbI; TITHUIlbI Jieca, OTKPBITBIX TIPO-
CTPAHCTB, BOAOIVIABAIOMNE, ITTULLbI no6epe>}mi’{, BOJIOEMOB M1 0OJIOT.

"éﬁ nHHFBl/IHbl, CTPAyCOBbI€, TUIITHYHbBIE IITUIbI; HACEKOMOSIHbIE, PacTUTENb-

1. Hazosure Tpu rpynmsi, o6pasyiomue kiracc ITTuisl, ncnoassys pucyn-
ku 176 (c. 229), 177 u 178. HazoBuTe OCHOBHBIE OTINYMS NpeJACTaBuTe-
JIEH 3TUX TPYIIIL.

2. O6bsACHUTE MOHATHE «IKOJOTMYECKHUE TPynibl nTuip». Hazosure ns-
BECTHbIE BaM rpynmnbl. OXapakTepusyiTe OJHY U3 3KOJOTMYECKIX IPYII,
VCTIONIb3YSl PUCYHKH y4eOHMKA.

3. Kakue 0COGEHHOCTH CTPOEHUS M CIOCOGBI MUTAHUS PA3aNYAIOT
y ITHIL OTKPBITBIX MPOCTPAHCTB, BOJOIUIABAIOMIMX, OGUTAIOIMNX HA I10-
Gepexbsax BOLOEMOB 1 Ha 6010Tax, JOOBIBAIOIMMX HACEKOMBIX B BO3/lyXe
U Y XUITHUKOB?

§ 50 3Hayenue n oxpaxa ntuu. MNpoucxoxaenune nruy,

Pone ntuy & npupoge. ITTuib: HrpaioT BaXKHYIO POJIb B IIPUPOAHBIX 6GHOI0THN-
yecKkux coobmecTBax (3kocucremax). PacturenbHOsSHBIE BUABI ITATAIOTCS ILUIO-
AlaMH, CEMEHAMU, BEIr€TATUBHBIMM YaCTAMM pacTeHHil. Pob pa3HbIX nTHIl 3TOI
TPyIIbl B NPUPOJHBIX COOOMIECTBAX Pa3/IMYHA. 3€PHOS/HBIE IITHILI OEAAI0T
MHOTO CEMSIH M ILIOJIOB pacTeHuil. MHOIa OHM 3amacaioT 1Io/ibl 1 CEMEHA, MHOT/Ia
NEPEHOCAT HA 3HAYMTENbHbIE paccTosinudA. Tepsis MX, OHM CIIOCOGCTBYIOT pacce-
JeHMI0 pacteHuii. Meskue TponmmMueckue NTHLBI — KOAUOPU U HeKMapHulbl
ONBUISAIOT PACTEHUS.

‘ Benuko 3nauenne HaceKOMOSAAHBIX NTHUIL. OHU UrPAIOT UCKIIOYNUTETHHO BaXK-

HYIO pOJIb, [O€Aasi MHOXXECTBO HACEKOMbIX, PEryJIupysi MX YHCICHHOCTH
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B IPUPOJAHBIX coobGmecTsax. boibuyio ycryry 4e0BeKy OKa3bIBalOT HACEKO-

MOSIIHBIE IITUIbI, YHMYTOXAsI BPEAUTEIEH B cajax, CKBepax v napkax. Oum

CHIDKAIOT Pa3pylIMTENbHOE BO3IEHCTBME HACEKOMBIX HA PACTEHMSI B JIECOTIO-

cajiKkax, JIECHBIX XO35MCTBAX U HA MOJISIX, Ca/laX U Oropojax.

IToaToMy yeslOBEK OXpaHSET ¥ IPUBJIEKAET IITUL, Pa3BEIINBasi MCKYCCTBEHHbBIE
rHE3/10BbSl — CUHMYHHUKH, CKBOPEYHHUKH, AymsiHku (puc. 186). Ux sanumaior
HaCEKOMOSIIHbIE IITULbI-AYIUIOTHE3AHUKN: O0NbULAs CUHULA, 1A30PeBKA, MYXO0-
J108KA-NeCmpyuwKa.

B nanbGosee cypoBbie M GECKOPMHBIE MEPUO/bI 3UMbl IITHUILbI HYXAAOTCS
B nnojikopmke. Heob6xoaumo 1103a60TUTHCS, YTOOBI HA ITUYbEN KOPMYIIIKE BCErja
ObUI KOPM: CEMEHA ¥ TUIO/Ibl IMKOPACTYIUX PACTEHMI, CEMEHA MO/ACOJTHEYHUKA,
kpomku 6esoro xne6a. Ecim peryasipHo nojakapmianBaTh ITHILL 10 CaMOM BECHBI,
MOJKHO JIOOUTBCS, YTOOBI OHM OCTAIMCH 3/1€Ch Ha rHe3goBanue. Cieaurte, 4TOObI
CJIy4aifHO HA IITUYBIO KOPMYIIKY HE MOHala COJb. ITO s/{ A1 nTHL!

OxoTtHuube-npoMmeicnossie nTuubl. HekoTopble NTUllbl HE yTpaTHIXA 3HAYe-
HUS TPOMBICJIOBBIX )KMBOTHBIX. OGBIYHO OXOTATCS HA KPYIHBIX IITUI: U3 BOJO-
IUIaBAIOMUX — HA 2yCell U YMmOoK; u3 GOPOBOi ANYM — Ha PAGUUKOE, memepesos,
2nyxapeil. Baxxnoe 3HaueHue JUIs1 )KUTEJIEH CEBEPHBIX PaOHOB UMEET IIPOMbICE
benou kyponamxu. imeer 3HaueHmne yBiekarelbHas cnoprusHas oxora. C umc-
TO CIIOPTHUBHBIM MHTEPECOM CBf3aHA OXOTAa Ha HEGOJBIIMX BEPTKUX B MojeTe
KYauxog: saivownena n 6exaca — BO BpeMs MX TOKOBBIX I10JIETOB, KOI/la OHU
HA TSre CO CBOEOOPA3HBIMYU 3BYKAMH B YTPEHHUE U BEYEPHHUE YAChl IPOJIETAIOT
Haj JecHbIMM noasiHamu. Ceifuac M3-3a NEPENpPOMBICIA YHUCIO OOBEKTOB CIOp-
TUBHOM OXOTBHI 1 OXOTHUYBHUX MTHI] PE3KO COKPATHIOCh.

JUisi coXpaHeHMs IMYM M3/IaBHA CYMIECTBYIOT MPaBWja OXOThI, BKIIOYAOMHE
PEIIAMEHT CPOKOB M 0GBEKTOB OXOTBI. [TOJHOCTHIO NCKIIOYEHA OXOTA B THE3/0BOE

18 cm

Puc. 186. MckyccTBeHHBIE THE3/I0BBSA ISl TPUBJIEYEHUS HACEKOMOS/IHBIX IITHILY
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Pnc. 187. /lukne u fomamume Kypbr: A — GaHKMBCKHME Kypbl (TPEAKN JOMAUIHUX KYP);
b5 — nopoapt gomamnux kyp: 7 — opiosckue; 2 — pycckue 6eibie; 3 — IIMMyTpOKH

Bpemsi. 3anpemena OXoTa Ha BUJbI, YMCIEHHOCTh KOTOPBIX PE3KO COKPATHIIACH,
1 oHM BKIoYeHbl B Kpacubie kaurn.

Aomawnme nrvusi. [pupydenue nTun npousonuio B mrybOKOH APEeBHOCTH
(puc. 187). TlpeaxkoM Bcex COBPEMEHHBIX MOPOA AOMALIHUX Kyp Obuta OaHKuUE-
cKas, WA KYcmapuukoeas, Kypuua, pacupoctpaHeHHas B Jecax lOro-
Bocrounoit Azun. Oomamuusanue npousonuio B MHANM 32 HECKOJIBKO ThICAYE-
JeTuit 1o Hawmeit 3pbl. B EBponty kyp 3aBeaim B antinunoe Bpemsi. Kyp passogsr st
MOJy9eHnst Msica, suil U nepbes. Ectb 6oiiloBble NeTyxu U I€KOpPaTUBHBIE Kypbl.
B npouecce ogomamumBanms 3HAYMTETLHO BO3POC/IA MPOAYKTUBHOCTH Kyp. Ecim
AMKHE GAHKUBCKUE Kypbl OTKIAAbIBAIOT 12-15 AMI[ B rO/, TO COBpEMEHHBIE stiflle-
HOCHbIE TOPOAbI — 200—300 AU ¥ IPU 3TOM HECYTCSI IOYTH eXKeJHEeBHO. TaKoBbI
HOPOJBI 1€220PH, Pa3BOAMMbBIE BO MHOTHX eBponelickux crpanax u CIIA, u BbI-
BEJICHHBIE OT HUX PYCCKUe benvie. JIerropHbl yTpaTuin MHCTUHKT HACHKUBAHMSL.
Boisesienbl obmenonb3oBaTenbHbIE HOPO/AbI, OT KOTOPBIX IOJYYAIOT U MSICO,
u gitna. B Poccum pasBoasT 10pa06CKUX 2010CUCTMBIX U NEPBOMALUCKUX KYP.
Macca Tena 10p1OBCKMX Kyp ZOCTUraeT 4 KI, B TO BpeMsi Kak GAaHKMBCKasi KypHIia
Becut okosio 800 r.
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B nrunesogueckux Xo3sncTBax Kyp
PasBOJAT HAa IMPOMBIIUIEHHOW OCHOBE.
JleficTByioT KpynHble nrunedabpukm,
IZle CO/IEPIKAT COTHM TBHICAY KYp, OT KO-
TOPBIX MOJYYAIOT MWJUTHOHBI SIUIL B TOJ.

Mpu KNETOYHOM CONEPXAHMM He-

CYWKHU HAXoAsTCA HA peleTy4aTtom

nony ¢ HaknoHom. CHeceHHoe Lo
MO HAKOHY BbIKATLIBAETCA HA HAK/IOHHbLIM
xenob. [Mocne nposepku siua yknagsieaioT
B CreuManbHble SWMKM M OTNPABNSIOT HO
npoaaxy.

Ha nrunedabpuke mmelorcs uH-
Kybamop (annapar JUisi UCKYCCTBEH-
Puc. 188. [lexkunckue yrku (A) n gomamnme HOTO BBIBEICHUs IITUIL U3 SIMII) U T10-
rycu (B) MEMEHUsI, B KOTOPBIX BBIPAIMBAIOT

Y KOPMSIT I{bITUISIT.

3HAYNTENBHOE MECTO CPEAH CEJbCKOXO3AHCTBEHHBIX MNTHUIl 3aHUMAIOT
JOMalHue yTKA. BeiBeieHbl OHM OT IMKOM YTKU KPAKEbL, MUPOKO PaCIpoOCTpa-
nennoii B EBpasun n Cesepnoit Amepuke. YTok passoadar y Bogoemos. HanGomnb-
mee pacrnpoCTPAHEHUE TMOJYUMIM TOPOJAbl NeKUHCKUX YMOK, MOCKOBCKUX
benvix, ykpaunckux. Oam 6GLICTPO PACTYT M K OCEHU JOCTUTAIOT MacChl Hoee
2 kr (puc. 188).

EBponeiickue nopo/ibl IOMANIHKUX ryceii MPOM3ONUIM OT JIMKOTO Cepozo 2ycs,
KMTaliCK1e MOPOAbI — OT cyxonoca. Muoetixu 6 0JoManiHEHbI HHAEHIIaMK
B LlenTpansHoii Amepuke. J/lomamane nHAEHKN OBICTPO PACTYT, JOCTUTASI MACCHI
or 10-35 xr (camupi) g0 5-11 kr (camku). Oun orxragsBaoT 100-150 saun 3a
OJIMH CE30H.

Yeprbl cxopcTea nTuy ¢ npecmbikaowmmmucs. CxoacTBO NTHUIL U TTPECMBIKAIO-
IMXCs 3AMETHO KaK BO BHEIIIHEM, TAK ¥ BO BHYTPEHHEM CTPOEHMHM. Y T€X U IPYTrUX
cyxast KOXKa, JIMIIEHHast JKeJie3, MHOKECTBO KOJKHBIX POrOBbIX 06pa3oBaHuii: poro-
BbI€ IUTKNA ¥ KOI'TH HA HOTAX, POroBbie 4exJibl Ha yemocTsX. [lepbs passuBaiorcs
M3 TeX )K€ CaMbIX 3IMUTEJNATbHBIX 3a4aTKOB, YTO U POTOBBIE IMUTKH ITPECMbBIKAIO-
mMxcs. Y TeX U APYrux UMEeTcs KIoaka — MOCIeAHUI OTAe ] NUIeBaAPUTETbHOMU
CHCTEMBI, B KOTOPBIH OTKPBIBAIOTCS ¥ MOYETOUYHHUKH, M IIPOTOKHM TOJIOBBIX JKeJle3.
Bosbnioe cXoACTBO CyIECTBYET M 'y SMOPHMOHOB NTHUIL U MTPECMBIKAIOIUXCS.

Oco6eHHO MHOTO OGIIMX YEPT Y MTUILL C HEGOIBIIMMHU APEBHUMHU PENITHIMAMM —
TEeKOAOHTAMH, >KUBMUMHU okos10 200 MJIH J1eT Ha3a.
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Apxeontepukc. B eme Gobuieii cTeneHn nogTBEPAMIOCH TPOUCXOKACHNE
NTHI OT IPEBHUX PENTWINIA, Koraa B cepeanne XIX B. B IPEBHUX CI0SX B Iepma-
HUM GbLIM HaliIEHbl OCTATKM MEPBOINTHI, KUBIIUX OKog0 150 MuH et Hazaj.
B namm aHM M3BECTHBI BOCEMb MCKONAEMbIX OCTATKOB nepsontui (puc. 189).
Onu noapo6Ho nsyuens. Ceslana peKOHCTPYKIMs UX BHeMmHero obmka. Cunra-
10T, Y4TO BCE SK3EMIULIPbI IPUHAVIEKAT OJJHOMY BUJTY IPEBHUX IITUL], HA3BAHHOMY
apxeonmepuxcom («IpeBHENePbIM» ).

ApxeonTepukc 6bin BENMUMHOM C COPOKY M ele B Gonblueii CTeneHw, Yem cospe-

MEHHbIE NTUULI, Noxox Ha pentunuii. OaHako Teno ero GbiNO NOKPHITO NepbIMM,

KOTOpbIE AOXE B MENbYAMLLMX AeTansx bl NOXOXM HQ NEepbs COBPEMEHHbIX NTULL.
Mepeanne koHeuHOCTH NpeacTaBnanM cobolo KpPbinbs, HA KOHLAX KOTOPBIX HOXOAMNOCH
no TpM ANUHHBIX nansua c kortamu. Kuns Ha rpyanHe He 6bino. Koctu Beinu taxensimu,
MO3TOMY CYMTQIOT, YTO APXEONTEPUKC HEe NeTan, a NA3WN No BETBAM U MOT MIAHMPOBATS,
nepenpeIrnBas ¢ OAHOM BETKM Ha apyryio. [epsontiua obxeaThiBana BeTkM He TONbKO UMe-
IOWMMMCA HO HOTaX NAbUAMK, TPU U3 KOTOPbIX, KOK M Yy COBPEMEHHbIX NTHL, BbinK Hanpas-
NeHsl BNepea M OAuH HA3aA, HO WM NANLLAMM, PACNONOXEHHBIMM HA KPbiNbsX. TakK Xe nocTy-
NAiOT NTEHLbI COBPEMEHHbIX IOXHOAMEPUKAHCKMX MTUL, FOAUMHOB. Y HUX COXPAHAIOTCA
nanbubl Ha KPbIbSX.

ApXEOnTePHKChHI KWIN B TPUOPEKHBIX 3aAPOCIISIX MOPCKUX JIaryH M ObLIH XO-
POIIO NPUCTIOCOGAEHDI K 3TUM yc10BUsAM. X yemocTu 66U BOOpyKeHbl 3ybamu,
B XBOCTOBOM oTzes1e 66110 0k010 20 nossonkos. Hukakux cBsizeil apxeonrepuxca
C COBPEMEHHBIMH NTHLAMH HE YCTAHOBJIEHO. APXEONTEPUKC HE ObLI HPSAMbBIM
HPEAKOM COBPEMEHHDIX NTHIL, a ObLI GOKOBOI BETBBIO B UX 3Bomonun. Hacrosimue
ITULBI TTIOSBUINCH B KOHIIE ME3030MCKOM 3PBbI.

Puc. 189. Otneyarok 0CTaTKOB apXEONTEPHKCA M PEKOHCTPYKIIUSA

241

9 Buonorus 7kn.



| 3HaueHMe NTUI B IPUPOAHBIX COOGIECTBAX OYEHb BEJIMKO: OHM Pa3HOCH
| IUIO/IbI M CEMEHA, CIIOCOOCTBYsI PACCENIEHUIO PACTEHMI, PETYJINPYIOT YNCIECH-
HOCTb BPE/HBIX HACEKOMBIX U JIp. Ye0BEK OXOTUTCS HAa TPOMBICIOBBIX MTHIL
M Pa3BOANT JOMANIHHUX ITHUI] B CIIEIUAIbHBIX XO35HCTBAX.
[TTHIB! TPON3ONLUIM OT APEBHUX penTimii okoso 200 min net naszax. Hanbon-
MM CXO/CTBOM C PENTIIMAMM 061a/1a/Ii apXEONTEPUKCHI, PE/ACTABIAIOMMUE
€060i#1 HOKOBYIO BETBb B 3BOJIIOIUM IITHILL.

OXOTHUYBbE-TTPOMBICJIOBBIE TTHIbI, JAOMAIIHUE TMTHIbI, HHKYGaTOP,
apXeorTepHKC.

1. KakoBa poJib pacTHTENbHOSIHBIX IITHIL B TPUPOJIHBIX SKOCHCTEMAX?
2. PacckaxkuTe 0 3HAYEHUM HACEKOMOSIHBIX IITHUI| B IPUPO/JIE.

3. HasoBwure ABa-TpM BW/JIA IMPOMBICJIOBBIX IITHII. Ine onu 06UTAIOT, KAKOM
00pa3 JKU3HHU BEJYT?

4. OxapakrepusyiitTe ABe-TpU MOPOJLI AomamHux nrul. Kakyio npoxayk-
IMIO OT HUX [OJAy4aloT? IJie 1 Kak uX pasBoaaT?

5. HazoBuTe OCHOBHBIE CXO/HbBIE ITPU3HAKH y TITHUI] ¥ IIPECMBIKAIOIMXCS.
6. Paccmotpure pucynok 189. Hazosure 0COG€HHOCTH CTPOEHUS apXeo-
nrepukca. CpaBHUTE €ro ¢ COBpEeMeHHOit nTuieil. B uem nx pasmans?

Urorosas nposepka 3HAHWIA NO Teme

Mposepsre cebs

1. YkaxkuTe IIaBHbIE 9€PTHI CXOACTBA U OTIMYMS MITUIL OT MPECMBIKAIONIXCS.

2. HazoBuTe OCHOBHBIE IIPUCIIOCOOIEHMS IITUIL K [TOJIETY B CTPOCHMH: IOKPOBOB,
CKeJieTa, BHYTPEHHUX OPraHoB.

3. O6bsicHuTE, TOYEMY NITHIIbI OTHOCATCS K TEIUIOKPOBHBIM JXUBOTHBIM. Kaxkoe
3HAYEHUE B )KU3HU NTUIl UMEET TEIUIOKPOBHOCTD?

4. Kakue oTIM4Msi CTPOCHUS BHYTPEHHUX OPraHOB M MMOBEJACHHS NTHIL XapaKTe-
PU3YIOT UX yCIOKHEHNE B CDABHEHUH C MTPECMbIKAIOIUMUCS?

5. PacckaxxuTe O CTPOEHUH sIiIa ITHUIBI ¥ 3HAYEHUU €r0 YacTeil B Pa3BUTHH
3apobima.

6. Uem pa3myaloTcs CE30HHBIE SBJICHUS B )KU3HHM OTHIL U MPECMBIKAIOMMXCS?
7. Tlepeuncaute HanbGosee PAaCHPOCTPAHEHHBIX MTHUIl Bamero paiona. Kakyio
POJIb OHM UTPAIOT B IPUPOAE?

8. Ha npumepe kyp 0ObACHUTE U3MEHEHWS IITUILL IIPH OJIOMAITHUBAHUH.
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Kakue yTeepxpaeHus BepHbi?

1. Cyxas Koa, OTCYyTCTBHE JKeJIe3 Ha TeJie, MHOXKECTBO POrOBbIX 0OOpPa30BaHMIA
y IITHIL YKa3bIBAIOT HA MPOUCXOKAEHNE UX OT IPECMBIKAIOIMXCS.

2. [Tpo4HOCTH CKeeTy NTUIL IPUAIOT HEMOJABMIKHOE COeJNHEHNE, CPACTaHne
MHOTHX KOCTEM.

3. Onopoii i 3aIHMX KOHEYHOCTEH CIY)KUT CIOKHBIN KPecTell.

4. TTTuibl MMEIOT XOPOIIO Pa3BUTHIE MBIIIIIBI IPY/H, €U, 3aIHUX KOHEYHOCTEI.

5. [Trume! yrepxuBaioT 106619y M pasMeIbyaloT IHILY ¢ TOMOIIBIO 3y0OB.

6. Jlns nojyiepkanus ¥ MHTEHCMBHOTO OOMEHA BEIIECTB U BOCIIOTHEHUS 6OJIb-
KX 3aTPAT SHEPIUU HA NOJIET NTUIAM TPEOYeTCs] MHOTO TTHIIHI.

7. Cepane y nTui, B OIMYHE OT CepAna GOMBIMHCTBA MMPECMBIKAIOMMXCS,
YEeTBIPEXKAMEPHOE.

8. [TTuibl MMEIOT XOPOIIO Pa3BUTHIE OTAEJIbI TOJOBHOTO MO3Ta M OTIMYAIOTCS
CJIOKHBIM TTOBEJIECHUEM.

9. B unky6aTope passuTHe KypHHOTO 3apOJblla B siiIle POMCXOAUT IPH TEM-
neparype +37 ... +39 “C u npu onpejeseHHON BAAKHOCTH.
10. To10B0O¥ KM3HEHHDBIH MK MEPEJIETHBIX NTHILL CKIAbIBACTCS U3 CJIE/YIONIX
3TAINOB: BECEHHUI MEPEJIET, FTHE3/I0BAHME, JIMHBKA, OCCHHUIT ITePeJIeT, 3MMOBKA.

Mpaktuueckune 3apanns

[TonpoGyiiTe caMOCTOATENIBHO TPOBECTU CJIEAYIONMME HAGIIOACHUSI.

1. IMona6mopaiiTe 3a nopegeHueM nTul (roayos, BOPOODbSI, TACTOUKN, CUHUILBI)
IpH NE€PEBHKEHUN 10 3€MJIE, BO BpEMs I10J1€Ta, IPU KOPMJICHHMH, JIOBJIE J00bI-
un. O6parure BHMManue Ha (hOPMy TeJia, KPbUIbEB, OKpacKy onepenns. Kak gep-
JKATCS 3TU NTULBL: TPYNIIAMHU WM B OAMHOYKY? IToscaure nmouemy.

2. PaccMOTpUTE CTPOEHME YACTEH CKEJeTa M MBI IPU TaCTPOHOMHUYECKOM
ucnoab3oBanuu nruil. O6paTuTe BHMMaHME HA COCMHEHHE KOCTEH Yepena, TyJIo-
BMIIA, MBI U CYXOXKWJINI MEePEAHUX U 3aJHUX KOHEUYHOCTEI.

3. Msyunre cTpoenme cbIporo KypuHoro siia. Haiimrre sxrymukn (xaasel), 6€J10K,
JKEJITOK, 0DOJTOUKU.

4. TlonabmojaiiTe 3a MOBEJIEHNEM CAMIIA U CAMKH FOPOJICKO# JIACTOYKH B MIEPHOJ
THE3/I0BAHUSI, YXO/Ia 3a TOTOMCTBOM B Tedenue 1-2 u. [loacumraitre uncio npu-
JIETOB K THE3/ly POANTEJIEH C KOPMOM BO BPeMsi KOPMJIEHUS ITEHILOB.
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Maea 12 unu 3eepu (Mammalia)

O6was xapakrepuctuka

Muexonumarowue, nim 36epu, — BbICHINE TEIUIOKPOBHBIE MO3BOHOYHbIEC
KuBoTHBIE. Te10 X MOKPBITO MepPCThio. OHM POKAAIOT KUBBIX JE€TEHBIIEH, BbI-
KapMJIMBAIOT UX MOJIOKOM. O61a/1ai0T KPYITHBIM FOJIOBHBIM MO3IOM € XOPOLIO pa3-
BUTBIMH TTOJYIIAPUAMM NEPEJHErO MO3ra, OpraHaMu OOOHAHMS, 3pEHUs], CJIyXa.
OmyaoTces GOaBIIMM Pa3HOOOPA3HBIM U CJIOKHBIM NOBEEHUEM. ITO Hanbosee
BBICOKOOPraHU30BAHHBIE B HBOJIOIIMOHHOM ILUIaHE MO3BOHOYHbIE )KMBOTHbIE, JIEMOH-
CTPUPYIOIHME OTPOMHOE Pa3HOOOPa3ne MPUCIOCOOIEHHIT K YCIOBUAM OOUTAHMUSI.

NssectHo okos0 5000 coBpeMEHHBIX BUJIOB 3BEPEH, pacnpoOCTPaHEHHBIX
10 BCEMY 3€MHOMY APy ¥ OCBOMBIINX Bce cpejbl xku3uu (puc. 190). Buemmumii
06JIMK M pasMepsbl O9€Hb Pa3HOOOPa3HbI: 0T 4 oM juHbI pu Macce 1,2 r (kapau-
xosas 6en03ybxa na nacekoMosHbIX) 10 33 M npu macce 150 T (zoaybou kum).

BHewHee CTpoeHue Mmnekonurarwmx.

§ 51 Cpeabl XU3HU 1 MecTa obutanus

B Tesie MAEKOTMTAIONINX PA3/IMYaIOT T€ KE OT/EJIbl, YTO MU'y APYTUX HA3E€MHBIX
I03BOHOYHBIX JKHBOTHBIX: TOJIOBY, II€IO, TYJOBUINE, XBOCT U J{BE Napbl KOHEYHO-
creit. KoHeYHOCTH MMEIOT THITMYHBIE JUIS TO3BOHOYHBIX OTAEbI: I1edo (6eapo),
npeaiuieube (rojenn) u kucthb (cromy). Horm pacnonaraiorcs ne no 60kam, Kak
y 3¢MHOBOJ/IHBIX M TIPECMBIKAIONMXCS, a o TyrosuieM. [loaromy Tyrosume npu-
HOAHSATO HaJ 3eMIeil. ITO PacCHMPAET BO3MOKHOCTH B UCIIOJIb30BAHUN KOHEY-
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Hocteil. Cpeam 3Bepeil M3BECTHBI JIA3AI0IIME 110 JEPEBBIM, CTOMOXOAAIUE
Y NIBLEXO/SIIIME 3BEPU, NPBIrAIONIME U JIeTAIONIHE.

OcobenHoCTN CTPOEHUs MIEKOTTMTAIONIMX ITO3BOJISIIOT UM COBEPUIATL PA3HO-
obpasHble IBMKEHMsI, Pa3BUBATh GOMBIIYIO CKOPOCTH NpH Gere, NpPeKpacHo Je-
TaTh, IUIABATH B BOJE. ITO CBUAETENBCTBYET O JUIMTENBHON IBOMIONUHN 3BEpeil
1 CIIOCOGHOCTH MPUCTIOCAOIMBATCH K PA3HOOOPA3HBIM YCIOBHSIM.

B cTpoenun ronosel XOpomo pasiuuMMbl JUUEEOU W UEPEenHOU OTAEbl
(puc. 191). Cnepean HaxoanTCst POT, OKPYKEHHBINH Msarkumu 2y6amu. Ha xonne
MOpP/IbI UMEETCS MOKPBITHII TOT0M KOXKEl HOC ¢ Mapoil HOCOBBIX OTBEPCTHIA.
Cnepem no 60kaM roJioBbl PacnoIOKeHbI 17132, 3aMMILEHHbIE TIOABMIKHBIMMI
BEKaMM, 110 HAPYKHBIM KPasgM KOTOPBIX HAXOAATCSH JUIMHHBIE PECHUIIbL. XOPo-
IO Pa3BUTBI CJIE3HBIE JKEAE3bl, CEKPET KOTOPBIX OMbBIBAET IIaza U obGJajaer
GakTepuiumaHbIM AelcTBUeM. Bivoke K 3aThUIKy, BbIIe 1a3, Mo G0KaM rojaosbl
BBICTYNAIOT KPYITHbIE YJMHBbIE PAKOGUHBL, KOTOPBIE TOBOPAYMUBAIOTCS B CTOPOHY
MCTOYHMKA 3BYKA U MO3BOJISAIOT HATIPABJIEHHO YJIABJIMBATE €T0.

Y 60bIMHCTBA MIEKOIUTAIONMX XOPOLIO PasBUT MEPCTHBIN MTOKPOB, 3alu-
I@IOUMI UX OT PE3KUX NEPENAL0B TEMIEPATYP — OT OXJIAXKACHNS U IIE€PErpesa.

Puc. 190. lNpeacrasnrenn miekonuraomux: 7 — 606p; 2 — renapa; 3 — aeandun; 4 — makaka;
5 — nertyqas Mbimib; 6 — aHTHIIONA
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Puc. 191. Buemuee crpoenne
MwiIeKonUTaomero: 7 — JIMIeBoi oTaen
rOJIOBBI;

2 — yepenHoii oTAEN roNoBL; 3 — poT;

4 — mouka HOoCa; 5 — ymin; 6 — TyJIOBHIIE;
7 — nepeanne u 8§ — 3a{HIE KOHEUHOCTH;
9 — kortu

Puc. 192. Crpoenne KOXKH MIEKOMUTAIOMETO:

1 — notosas xese3a; 2 — caibHas XKeJle3a;
3 — Bosoc; 4 — BOJIOCSHAsSL CYMKa; 5 —
JKUPOBBIE OTIOKEHUS; 6 — MBIIIIIbI

246

B mepcmu paznnyaior 60see KecTKkue
U JUIMHHBIE OCMeBble B0J10CHL U KO-
POTKHME MATKHE BOJOCKH, 0Opasyiolue
noodwepcmox. JlniuHHBIE XECTKUE
BOJIOCBHI, PACITIOJIOKEHHBIE HA MOpJe
Y BBITIOJIHSIONUE OCA3ATENbHYIO (PyHK-
M0, HA3BIBAIOTCS 8uUbOpuccamu. 3se-
pPH MEPHOJMYECKH JUHSAIOT 110 Ce30-
HAM: MEHSIETCSI TyCTOTa M OKpacka
mepcTr. 3uMoit mepcThb 6osee rycras,
a y 3epeii, OOMTAIOMUX HA CHENKHOM
IOKpPOBe, cTaHoBUTCs Oesnoi. Jlerom
mepcTh Oosee peakas U OKpaleHa
B 3AIIUTHBIE TEMHBIE TOHA.

Humxanii KoHel[ KaXKJ0oro BOJIOCA
HOTPYXKEH B KOXY, BOKPYT HETO UMEETCsI
gonocanasn cymxa (puc. 192), k neit
MOAXO/SAT HEGOJNBIINE MBIIIIIBI, TO3TO-
My IIEPCTh MOKET NOAHMMATHCH Tak,
KaK y MCITyTaHHOM KOMIKH WM JIAI0meit
cobaku. Y OCHOBaHMSI BOJIOCA HAXO/SIT-
cs canavuvie xcenesvt. X cexper
CMa3bIBAET HIEPCTHBIN MOKPOB, MPHAa-
Basi €My JIACTUYHOCTb, YMEHbIIAsI CMa-
YUBAEMOCTD U CAMIAEMOCTD MEPCTH.
IlepcTh MIEKONUTAIOMMX TPOUC-
XOZMT U3 TeX JKE€ CaMbIX 3a4aTKOB
AMUTENNUSI, YTO W YEIIyHn PENTH-
anit. O6 obmeM MX IPOMCXOXK]e-
HUM CBUJETEJbCTBYIOT POTOBbIE
YENyiKy, PpacrookKeHHbIE HA XBO-
cre KpbIC, Mbimeit, 606pos. 1o
OJMH U3 IPU3HAKOB, MOATBEPXK/A-
IONUX POJCTBEHHBIE OTHOIIEHUS
MJIEKOTIUTAIONMX Y PENTUINHN.

B 3aBucuMocTH OT ycaoBuit o6uTa-
HUS HIEPCTHBII OKPOB BUJIOM3MEHSIET-
cs1. Tak, y polomyx 3B€PbKOB B IMIEPCTH




HET OCTEBBIX BOJIOCKOB, OHA KOPOTKAsi U POBHAsl, MOXKET YKJIAAbIBATLCSA B JIIO-
GOM HanpaBIE€HUM, HE MEIIAsi 3BEPbKAM JIBUTAThCS 110/ 3eMueil. Y exudnnl, exca
u Jukob6pasa oCcTH BUAON3MEHEHDI B JKECTKHE OCTPbIE MBI, CIyKAMME JUIs
3amuTel. K poroseiM 06pasoBaHusaM KOXKN MIEKOIMMTAIOIMX OTHOCATCS KOI'TH,
HOI'TH, pOra ¥ KONbITa.

B koxe muekonuraiomux MHOro xejued. Kpome rposgeBujaHbIX CaibHBIX
HKesles, O KOTOPBIX YK€ FOBOPUJIOCH, UMEIOTC TPpyOUaThie NOMOBbLE HCele3bl
(cm. puc. 192). Boiaensiemblit MMM ITOT MCIAPAETCS, OXJIAKAAS TEJIO0 KMBOTHOTO.
Y MHOTrUMX 3Bepeil pasBUThl RAXYHUE JKHcene3bl. VIX BbieeHns Cayxar JUist Me-
4EeHUsl CBOEH TEPPUTOPHUH, MPEAYTIPEKTEHUEM ISl BPArOB M KOHKYPEHTOB, 00-
JIETYAIOT BCTPEYN 0COoOE 0JHOrO BUJA.

Baxknoe snaueHne uMeoT MaeunsvLe Heeaedvt. OHM NPeACTaABISIOT COO0M BU-
JIOU3MEHEHUsI TIOTOBBIX JeJie3. MIX Tpybuarbie MPOTOKM CIMBAIOTCSI BMECTE U OT-
KPBIBAIOTCS HA BEPIIMHE COCKOB. YMC/I0 MIEUHBIX XKejle3 OObIYHO COOTBETCTBYET
4ucy AeTeHbimeid. B Maeunbix jkeesax BbIpabaThIBAETCSi MOJOKO — BBICOKOKAJIO-
PUIHBII IPO/YKT, KOTOPBIM MaTE€PH BLIKAPMIMBAIOT AeTeHbimei. [To sTomy npu-
3HAKY ¥ MIPOM30NLIO Ha3BaHUE BCEro Kiacca — Muekonuraouime.

Miaekonuraiomume — KJIacC 3BOJIOIMOHHO BBICOKOPA3BUTBIX MO3BOHOYHBIX,
0012/1aI0 KX MPOrPECCMBHBIMU YEPTAMM: OHM BBIHAIIMBAIOT, POXK/AAIOT U Bbi-
KapMJIMBAIOT JI€TEHBIIEH MOJIOKOM. DTH IPU3HAKUA B COYETAHUN ¢ MHTEHCUB-
HbIM OOMEHOM BEIIECTB, MOCTOAHHOW BBICOKOH TEMIIepaTypoii Tesa, XOPOIIo
Pa3BUTHIM MO3IOM M CJIOKHBIM ITOBEJICHUEM TO3BOJIMUIA MJIEKOIIUTAIOIIMM OCBO-
UTb BCE CPe/ibl OOUTAHMs, MUPOKO PACCETUTHCH 10 3eMe, JOCTUTHYTh 6OIb-
IIOTO Pa3HOOOPa3Hsi U BBICOKOM YMCJIEHHOCTH.

Kiace Maekonuraiomue (3Bepu), ylmiHble PaKOBHHBI, HIEPCTh, OCTEBbIE
BOJIOCBI, MOAEPCTOK, BUOPUCCHI, BOJOCAHASA CyMKa, CAJbHbIE JKEJIE3bl,
MOTOBBIE JKEJIE3bI, MAXYUHE JKETE3bI, MJICUHBIC JKEJIE3bI.

1. Hazosure obmpe Npu3HAKM MJIEKONMTAIOMMX, MCIOAL3Ysl PUCYHKH
190 1 191.

2. Kakoe cTpoeHHe MMEeT KOXKa MICKOTTMTAIOINX?

3. B uem cx0/1cTBO M pazinuMe B CTPOEHUH MOKPOBOB TEJA MJIEKOIMMNTA-
IOIMMX U PENITIINIA?

4. Kakune porosbie 06pa3oBaHHsI Pa3BUBAIOTCS M3 SIHUAEPMHICA KOXKH MIIEKO-
MATAIOIAX?

5. Kakmue xeje3bl €CTh B KOXKE MJIEKOMUTAIOIMX?
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§ 52 BHyTpeHHee cTpoeHne MNeKonUTalowmx

OnopHo-asuratensHas cuctema. CkesleT MIEKONUTAIONMX COCTOUT M3 TeX
JKe OT/IeJIOB, YTO U Y IPYTMX HA3€MHbBIX TO3BOHOYHBIX JKMBOTHBIX: Y€PEIa, [103BO-
HOYHMKA, CKEJIETOB TYJIOBHUIIA, ITOSCOB ¥ CBOGOAHBIX KOHEYHOCTEH (pHC. 193).

KocTu MleKonuTaionmx npo4yHbie, MHOTHE CpacTalioTcs Bmecte. Yepen kpyn-
HBIii, COCTOUT M3 MEHBILETO, Y€MY PENTU/INI, YHUCIa KOCTEH, TAK KAaK MHOTHE Cpa-
cTaloTcs eme B 3MOpHOHATBHOM nepuoje. YemocTn cuibHbiE, BOOPYKEHHbIE
3yGamMu, KOTOPbIE HAXOAATCA B YIIyOJEHUSIX — AIbBCOAX.

[T03BOHOYHUK COCTOUT W3 CJAEAYIOMMX MATH OTAEJNOB: IEHHOro (cemb
M0O3BOHKOB), TPYAHOrO (ABEHAANATH MO3BOHKOB), MOSICHUYHOrO (mECTb-CeMb
MO3BOHKOB), KPECTIOBOTO (YeThIpe CAMBIIMXCS MO3BOHKA) U XBOCTOBOTO OTAENA
M3 Pa3HOTO YMCJIA TIO3BOHKOB Y Pa3HbIX maekonuTaiomux. [Tossonku maccusHbie,
€ YIUIOIIEHHBIMY NTOBEPXHOCTAMU TeJl. K 03BOHKaM rpyZAHOro oTAesIa mpuwieHs -
10TCs pebpa, YacTh UX COEJMHAETCS € TPYAMHOI, 0O6pasys rpyanyio kietky. Ilosic
HepeHNX KOHEYHOCTEH COCTOUT M3 MAPHBIX KIIOYMIL 1 NapHbIX Jonatok. Kopa-
KOM/IbI (BOPOHBM KOCTH) y OOJLHIMHCTBA 3BEpPEN pepylMPOBAHbI. Y nomanei
1 cobaK, y KOTOPBIX HOTH JIBUIKYTCS TOJIBKO B/IOJIb IPOOJBLHON OCH TeJIa, PeAyLiu-

Puc. 193. Ckener miekonuraiomero: 7 — BEPXHSS YeMOCTh; 2 — HUKHAA YeTIOCTD; 3 — ueperr;

4 — 3y6bi; 5 — meiHbIe NO3BOHKY; 6 — IPYAHBIE TO3BOHKM; 7 — IOACHUYHbIE TO3BOHKM;

8 — xBocToBbIE NO3BOHKY; 9 — pebpa; 10 — nonarka; 17— mieqo; 12 — npearieune; 13 — KuCTh;
14 — TazoBas kocTh; 15 — 6eapo; 16 — ronenn; 17 — crona
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poBaHbl ¥ KouMLibl. [Tosic 3aiHMX KOHEYHOCTEH (Ta30BBII MOSIC) COCTOMT U3 JIBYX
KPYIHBIX MA306blx Kocmeil. Kaxas n3 HUX BO3HMIUIA TIPA CPACTaHUU 100K0B0U,
cedanuuynoil n no0e300wnol Kocmet. Ta3oBbie KOCTH CPACTAIOTCS ¢ KPECTIIOM.

Y MiIeKOMUTAIOMMX CI0KHAs cucTeMa Mmbimn. Haunbonee Pa3BUTBI MBIIIIHI,
ABUTAOMME KOHEYHOCTH. OHM HAYMHAIOTCA HA KOCTAX MOSICOB M TPUKPEIUISIOT-
Csl K KOCTAM CBOOOJHON KOHEYHOCTH. /UIMHHbBIE CYXOXKWINS MOAXOAAT K KOCTSM
CTOTIBI M KMCTH, 9TO 0GECNEUNBAET XOPOUIYIO MMOABMKHOCTh KOHEYHOCTEN, pac-
MU pPsAsi UX TPUCTIOCOOUTENIbHBIE (AJAIITUBHBIE) BO3MOKHOCTH.

Xopomo passuTbl MEKpeSePHBIE JbIXaTE/IbHbIE MBIIIIBI, COKPALIEHNE KOTO-
PBIX MIOAHUMAET U OIyCKAET IPYAHYIO KI€TKY. ECTh MBIIIIIBI, KOTOPBIE COEMHSIOTCS
C KOXeW: HAallpUMEpP MUMHUYECKHWE MBINIIBI, COKPANEHHE KOTOPBIX BbI3bIBAET
OJiCPrUBaHME KOKH, JBHIKEHHE IIEPCTHOrO ITOKPOBA, BUOPHCC.

Y BcexX MIEKONUTAIOMMX IPY/IHAs HOJIOCTD OTAEICHA OT OPIONIHOI MYCKYIUCTOI
neperopojkoii — duagpazmoii. Ona MUPOKUM KYIOJIOM BXOAUT B TPYAHYIO T10-
JIOCTh ¥ IPUJIETAET K JIETKHUM.

JNla6oparopnas pabora N2 10

Tema. CTpoenune ckeseTa MIEKOTUTAIONIUX.

Uens. M3yunTh 0COGEHHOCTH CTPOEHUS CKEJIeTa MIEKOMNTAIOIIMX.
O6opynosanue: MMHIIET, JIyIa, CKeJIET (M €ro 4acT) KpoJauka (KOmKu,
KPBICHI).

Xop pabortsi

1. PaccmoTtpure obmee crpoenue ckesaera. Haiijure ero wactu: ckenersi
rOJIOBbI, TYJIOBHIA, KOHeYHOCTelH. OOpaThTe BHUMaHUE HAa COEJUHCHUE
KOCTEH MexTy COOOI.

2. Paccmotpure ckenet yepena. O6paTuTe BHUMaHUE HA PasMepPbl MO3r0O-
BOI1 KOPOOKHM, coeiMHEHNs1 KOCTel, 1 pepeHIMpoOBaHHbIE ATbBEOJISIP-
HBIE 3YObI.

3. Onpeznenure oTA€/bl NO3BOHOYHUKA M OCOOEHHOCTH UX CTPOEHUSI.

4. PaccMOTpUTE CTPOEHHE IPYAHOI KJIETKH, BCIIOMHUTE €€ 3HAaYeHue JULs
JKUBOTHOTO.

5. PaccmoTpuTe CTPOEHHE CKEJIETOB MOSICOB U CBOOOAHBIX KOHEYHOCTEH —
nepeaHux u 3aanux. Haiinre u Hasosure ocHoBHbIE MX YacTH. PaccmoTpu-
T€ MeCTa NPUKPETUICHHS MBIIIILL.

6. Haiijinre cXOACTBO M Pa3Inyusi B CTPOCHUH CKEJIETOB MJIEKOMMTAIONINX
Yl IPECMBIKAIOIMXCS.

7. 3anumuTe CBOM BBIBO/IbI B TETPA/Ib, CAEIANTE HEOOXOANMbIE PUCYHKH.

249



N

N S AN

Puc. 194. Hepsuas cucrema miekonutaiomero: A — obumii rian CTpoenus: 1 — rooBHON MO3T;
2 — cnmuHOit MO3T; 3 — nepudgepuyeckne Hepsbl; b — rol0BHO# MO3I KpOJIMKa:

1 — OGOHATENBHDBIE 0N EPEAHET0 MO3Ta; 2 — NOJMAPHS TIEPEIHEro MO3ra; 3 — M3BHIMHBI KOPbI;
4 — npOMEKYTOUHBIIT MO3T; 5 — CpetHMil MO3T; 6 — MOIKEHUOK; 7 — MPOJIOJITOBATLIH MO3T

HepsHas cucrema. LlenTpaibHas HepBHAS CHCTEMA MJIEKOTIMTAIOMMX COCTO-
UT M3 TeX JKe OTAEJNOB, 4TO M y JAPYruX Mo3BoHO4HbIX (puc. 194). HanGoxee
Pa3BUT MEPEeJHUNH MO3T, UMEIOIMIT KPYNHbLE NOIYUWAPUSL. ITosepxHOCTH T1OJTY-
mapuii 06pa3soBaHa HECKOJIbKUMH CIOSIMM HEPBHBIX KI€TOK — TaK Ha3bIBAEMOII
Kopoil.

Y MJIEKONMTAIONMX CO CPAaBHUTEIBHO IPOCTHIM NOBEJAEHNEM (KPOJIMKH,
MBIIIH) TIOJAYIIAPUS IIAJIKME, 4 Y XMIIHBIX MJICKOIMTAIOMMX ¥ NPUMATOB, OTIH-
YAIOMMXCS CJIOKHBIM TTOBEJAEHUEM, KOpa MOJyIapuil UMEET MHOrOYMCIEHHbIE
M3BIINHBL (CKIafKu) M GOPO3/bI, yBEIMUMBAIOMNE UX roBepxHOCTh. KpynHbie
MOJYIMapHs TEPEAHETO MO3ra MPUKPHIBAIOT CBEPXY MPOMEKYTOUHBIH 1 CPea-
HMiT MO3r. XOpOoUIO PasBUT MO3KEUOK, I/le HAXOAATCHA HEHTPbl KOOPAMHAIIMH
JIBMKEHMIA.

[lepudepuueckas HepBHasi CUCTEMA, KAK My IPYTUX HO3BOHOYHBIX, IIPEACTAB-
JleHa JIBEHA/IIATHIO TIAPAMy YEPEITHO-MO3TOBBIX HEPBOB (OTXOAAT OT TOJOBHOTO
MO3ra) ¥ MHOTOYMC/ICHHBIMM HEPBAMM, OTXO/SIIMME OT CIIMHHOTO Mo3ra. Mo
Hbl€ HEPBHBIE CTBOJIbI HANIPABJISIIOTCS OT CHIMHHOTO MO3ra K MEPEJHUM 1 3aIHIM
KOHEYHOCTSIM.

W3 opraHoB 4yBCTB y 3Bepeil HanGosiee pasBuThl OGOHIHME, CIYX, 3PEHUE.
XOpomo pasBUTBI OTAEJIbI MO3Ta, CBA3aHHBIE C OOOHATENLHbIM, CyXOBBIM M 3pH-
TEJbHBIM AHAIM3ATOPAMU.

BoJsiee CI0KHOE CTPOEHNE ONIOPHO-IBUTATENbHON 1 HEPBHOM CHCTEM MJIEKO-

NUTAIONMX B CPABHEHUH C PENTIIMSIMU CBU/IETENBCTBYET 00 MX MPOTPECCHB-

HOM pa3BUTHH, JaTbHeimel g depeHIpoBKe B psily MO3BOHOYHBIX M OTPOM-

HBIX IPUCIIOCOOUTENBHBIX BO3MOKHOCTAX.

250



MuwesaputensHas cuctema y MIEKONUTAIOMMX GOJI€e CIOXKHASL, Y4eM y Tnpe-
cmpikaomuxcs (puc. 195). Por okpyxken MacucteiMu 2ybamu, xoropbie ober-
YaIOT 3aXBaT M yAepxkauue nuiu. 3yost quddepennuposansl (moapasgeneHb Ha
TPYIIibl) HA Pe3ubl, KAbIKU, NPeOKOPEeHHbIEe N KOPeHHble. Y TIpecTaBuTe e
Pa3HBIX CEMEMCTB OHM PA3BUTHI IO-PA3HOMY B 3aBUCHMOCTH OT CIIOCOOA ITUTAHMS
1 Xapakrepa kopMa. Tak, y rpbI3yHOB 1 3aii1leB XOPOIIO BbIPAKEHbI PE3IIbl, Y XHIIl-
HUKOB — KJIBIKM U T. II.

Mesxy sybamm u ryGamu pacniosioxkeHo npedoeepue pma.y rpbl3yHOB 1 Map-
TBIIIEK 3/I€Ch HAXO/ATCS 3AlEYHbIE MEMIKH, B KOTOPBIX OHM MePEeHOCAT muity. Exy
3BEPH OTPBIBAIOT U TIEPEKEBBIBAIOT 3yOaMu, OGMIBHO CMaunBas CIOHOIM. Pepmen-
ThI CJIIOHBI BO3/IEHCTBYIOT HAa CJIOKHBIE caxapa (KpaxMaJ, KJI€TYaTKy), paciieruissi
ux 210 6os1ee NpocThIX coeanuennit. [TnmeBoi KOMOK IPOXOANT B INIOTKY, IIUIIEBOJ
U roctynaet B xenynok (puc. 196, A). Y 6orpmmHCTBA MIEKOITUTAIOIUX HCEAYIOK
nPOCMOU: OH COCTOUT U3 OJIHOI KaMepbl. B cTeHKax ero HaXoAsTCs JKeesbl, KOTO-
pbl€ BbUIC/ISIIOT MUIEBAPUTENBHBIE BEMIECTBA M KUCJIOTY, IIEPEBAPUBAIOIIHE GEIKH.

Puc. 195. Buyrpennee crpoenue
KpOJMKa (CaMKH):

1 — Tpaxes;

2 — nuImeBo;
3 — cepaue;

4 — nerkue;

5 — Keayok;

6 — cenas KMIKa;

7 — neyYeHsb;

8 — cenesenka;

9 — TOHKas KHMIIKa;

10 — noppxenyrounas xenesa;
11 — nouxa;

12 — Toncras Kumka;
13 — ANYHUK;

14 — martka;

15 — siitueBos;

16 — MoueBoit 1y3bIpb
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Puc. 196. Cxembl cTpOeHNs NUINEBAPUTENBHBIX CHCTEM MICKOMUTAIONIMX:

A — obumit iian crpoenns (kpoamk): 7 — por; 2 — poTosas noJ0cTh; 3 — m10TKa; 4 — NUIIEBOJ;

5 — xenypok; 6 — nevyenn; 7 — NOKEAYAOUHAsS JKejle3a; § — TOHKas KMIIKa; 9 — ToncTas KMIIKA;
10 — caenas knmka; 77 — npsimas kumka; 72 — aHATBHOE OTBEPCTHE;

B — cTpoenue xeyaKa JKBauHOTO MapHOKONLITHOTO: 1 — pybery; 2 — ceTka; 3 — KHIKKa; 4 — Chrayr

V JKBaUHBIX TAPHOKOTILITHLIX HCEAYOOK CAONCHBLU, COCTOSAMMI N3 YEThIPEX
otaenos — pybuya, cemxu, kHuxcku n coruyza (puc. 196, b). Torpko nocaeamnit
M3 HUX SIBISETCS COOCTBEHHO KeyakoM. llpeabiymume otmaensl npejacTaBisior
coGOil pacMpPeHHus MUIIEBOA U CIAYKAT JUIs COPAKUBAHMUS TTHIIH. 3nech moj
BAMSIHUEM IPOCTEHINX, GaKTePHil U JIPOKIKEN nepepabaThIBA€TCs TPYAHO 1epe-
BapuBaeMas KJIeTdaTka. ¥ KOpOBbI 3a CyTKH BblAeAsieTcst A0 50 J1 CIOHBI, a IHIa

Puc. 197. Cxema cTpoeHNs KPOBEHOCHON
CHCTEMbI MIEKOTNMTAIONIETO:

1 — cepaue; 2 — nepas Jyra aOpThI;

3 — connas aprepusi; 4 — CIMHHAS A0PTA;
5 — sipeMuas BeHa; 6 — I€rovHas apTEpHs;
7 — nerouHasi BeHa; 8 — 3ajiHsisi 10J1as BEHA;
9 — KaMWUISIPHASL CETh BHYTPEHHMX OPraHOB
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13 JKEJIy/IKa MEePHOJMYECKH OTPbIrMBa-
€TCsl M IepeXeBbIBaeTcs 3ybamu (0TCIo-
Jia TIPOMCXO/UT Ha3BaHHE «KBAUHBIE» ).
B kMIeyHNKe IMAINA MOJABEPraeTCs BO3-
AeNCcTBUIO (PEPMEHTOB, BBIIEIAEMbIX
[UIEBAPUTEIBHBIMM JKEIE3aMH, Pacrio-
JIOKEHHBIMM B CTEHKAX KHIIEYHMKA,
M TOCTYNAIOIMMMH U3 TIEYEHH U T10JKe-
JyA0YHO# Xkene3bl. OHM BO3JIENCTBYIOT
HA BCE€ TPYNIbl MUK GEIKM, KUPbI
u caxapa. IlepeBapennas numa Bca-
CHIBAETCSI B TOHKOM KMIIEYHMKE, 4 He-
NepeBapeHHbIe OCTATKM MHOCTYNaloT
B TOJICTYIO KMIIKY, /1e (hOPMHUPYIOTCS
KaJIOBBIE MACCHI, Y/IAIi€MbI€ HAPYKY.
OeixarensHas cMcTema COCTOUT U3
TeX JK€ OTJEJIOB, YTO M Y IPECMbBIKAIO-



IMXCS: NPOBOJASIINX MyTeil U lerkux (cM. puc. 195). Jlerkue y 3Bepeii ycTpoeHsl
CJIOJKHEE, YEM Y PENTHIMI, Yy HUX GOJIbIIas MOBEPXHOCTD, 06eCIeYnBalomas co-
BEPIIEHHbII ra3000MeH.

B roprann umeiorcs 2010cosvie césa3ku. MaekonuTaomme M3JAI0T 3BYKH,
€ MOMOIIBIO KOTOPBIX HPEAYNPERIAIOT 00 ONACHOCTH, YIPOXKAIOT, 3aMCKUBAIOT
1 1pocsaT. OHAKO 3TH 3BYKM MEHEE Pa3HOOOPA3HbI, YEM Y IITHIL.

Tpaxes pasaensercsa Ha iBa GPOHXA, KOTOPBIE BXOJAT B JIETKUE U 3/I€CH MHO-
roKpaTHO BeTBATCA. CaMble TOHKME OTBETBICHUS — OpOHXUOAbL. OHU OKaHUM-
BAIOTCS JIC20MHBIMU NYIbIPOKAMU, VI AIbEEOIAMU, ILIXATECILHAS TOBEPX-
HOCTBH KOTOPBbIX B 50-100 pa3s 6oabime noBepxHOCTH Texa. AJbBEOIbl OGUILHO
OIUIETEHbI KPOBEHOCHBIMU Kanwuisipamu. UMeHHO 3/1ech MpOMCXOAUT razooomMeH.
Yraekucaplii ra3 M3 KPOBH 34 CYET PA3HUILBI JABJCHUI BBIIEISAETCSH B ATbBEOJIBI,
a KUCJIOPOJL TOCTYNAeT U3 abBEOJ B KAIMMMLISAPDI, COEMHIETCS € reMOIOGMHOM
SPUTPOLMTOB M PA3HOCUTCS KPOBBIO 110 OPraHn3my. BeHTHIsnms 1erkux mpomnc-
XOJHUT 32 CYET BAOXA U BbIOXA. BOX MpOMCXOAMT 3a cUeT COKpALeHMs] MEXK-
peGepHbIX MbIIL 1 AMadparMel, 61arofaps 4eMy yBeJIHMUNBAETCH OGBEM IPYAHOI
noxocty. Ilpu paccrabrenun mexpebepHbIX Mbin 1 anadparMbl 06bEM Ipy-
HOM MOJIOCTU U OOBEM JIETKMX YMEHbBIIAETCS — MPOUCXOAUT BBIIOX.

KpoeeHocHas cucTema MJIEKONMTAIONIMX ITOX0XKA HA KPOBEHOCHYIO CHUCTEMY
nrui. Cepane uemwvipexxkxamepnoe:

JBa MpEACEpPAUs M JBA KeJayAovKa. A b

B neBoit nonosuue CcepAua HaXOUTCS
aprepuajibHas KPOBb, B IIPaBOi — Be-
HosHas (puc. 197).

Yucro aprepuanbHas KPOBb U3 Jie-
BOTO JKEJIy0uKa 110 O0IbUWOMY KpYyzy
Kpo6oobpauenus JBUXETCS KO BCEM
opraHaMm M TKaHsim opranmsma. [Ipas-
/2, B OTIMYME OT NTHULL, Y MJIEKOITNTAIO-
IUX COXPAaHWIACH HE IpaBas, a JeBas
Ayra aopTtbl. BeHo3nasi kpoBb M3 mnpa-
BOTO JKEJY/I0UKa 1O COCYAaM Mai0zo
Kpyza Kpoeoobpaujenust HanpasisieT-
Csl B JIETKME, T/le 060ramaeTcsi KMCao-
ponom. beicTpoe aBmKeHME YUCTO ap-

Puc. 198. Crpoenne BbLUICAUTEIBHON

M TIOJIOBOM CMCTEM MJIEKOIMUTAIOINUX —
camua (A) u camku (B): 1 — noukn;

2 — MOYETOUHHUKH; 3 — MOYEBOIA I1y3bIPh;

TEPUAIBLHON U YMCTO BEHO3HOH KPOBU
(0coGeHHO K roJI0BE 10 COHHBIM apTe-
PHAM M OT MO3ra 11O IPEMHBIM BEHAM )

4 — ceMeHHHMKH; 5 — ANYHUK;
6 — ceMATPOBOALL; 7 — ANNEBOABI; 8 — MaTKa;
9 — MoUencITycKaTe bHbIi KaHal
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obecreunBaeT OPraHuU3M KHCJIOPOJAOM M OBICTPO yAQISET BPEAHBIE MPOXYKTHI
KUBHEJEATENBHOCTH. JTO obecnednBaeT ObICTPbIIl OOMEH BENIECTB, BBICOKYIO
M IOCTOSIHHYIO TEMIIEPATYPY TeJIa MJIEKOITUTAIOIHX.

BuipenurenbHas cuctema rpe/icrapaena noukamMu. OHM pacrioioKeHbl B Ta30-
BOH 06JacTH M NPEACTABASIOT co6Ooil KoMnakTHbie Tesa. B moukax u3 Kposu
OT(WIBTPOBBIBAIOTCA MPOYKTHI HEIKOBOTO 0OMEHA: MOYEBMHA U HEKOTOPbIE COJTN
BMecTe ¢ BOAON. [0 MOYETOYHMKAM MOYA CTEKAET B MOYEBOM Iy3bIPb M Yepe3
MOHeUCnycKkameabHbiil Kanas yransercs napyxy (puc. 198).

Crpoenne M JA€ATeJIbHOCTh CUCTEM BHYTPEHHUX OPraHOB MJICKOIMTAIONMX |
CBUJETENLCTBYET 06 MX HoJiee COBEPIEHHOM, IIPOrPECCUBHOM Pa3BUTHU: MH- |
TEHCMBHOM OOMEHE BElleCTB, IOCTOSIHHOM M BBICOKOW TemIleparype TeJa.
CpaBHeHME MIEKONUTAIOMMX € NTHUIAMH [TOKA3bIBAECT MX HE3ABUCHMMOE M Na-
pajUIeIbHOE UCTOPUYECKOE PA3BUTHE.

Jlnadparma, kopa noJymapui nepejHero Moara, ryObl, IpeUIBEPUE PTA,
aTbBEOJIbI 3yOOB, Pe3Ilbl, KJILIKM, MPEAKOPEHHbIC, KOPEHHbIE, CJIOKHBIN
KEJTYA0K, OPOHXHOJIbI, JIETOYHbIE Y3bIPbKU (anbBEOJIBI), MOYEUCITYCKA-
TeJbHbIN KaHaJI.

1. B uem cX0/CTBO M pas3jnuusl B CTPOEHUHM MMOKPOBOB TeJld MJIEKOINTA-
IOIUX U PENTHINI?

2. Ilepeuncanre OCHOBHbIE OCOOEHHOCTH CTPOEHMS CKEJIETAa FOJIOBbI, Ty-
JIOBUINA, KOHEYHOCTEH, CBA3AHHBIC C HA3EMHBIM 0OPA30M KU3HHM, C TUIIOM
HUTAHWS.

3. [osicauTe, YeM OTIMYAETCS CTPOEHME KOPbI GOMBIIMX MOJyIIapHii
XMIIHUKOB ¥ IPUMATOB OT KOPbI IPHI3YHOB.

4. Ha npumepe rpbI3yHOB M )KBaYHbIX JKHBOTHBIX OOBACHUTE XapaKTepHbIE
0COGEHHOCTH CTPOEHMS NUIIEBAPUTEIBHOIN CUCTEMBI.

5. Kakue yci0KHEHUs] TPOM3ONLIM B CTPOEHUM M JEATENHHOCTH CHCTEM
BHYTPEHHMX OPraHOB MJIEKOMHMTAIONHX 10 CPABHEHUIO € PENTHIMSAMU?

PasmHoXeHue u passutMe MNEKONUTAIOWMX.
lfopnoBoOM XU3HEHHbIN LUK

§53

PasmHoXxeHune un passuTHe. Opranamn Pa3MHOXEHUS CaMIIOB CIIY>KaT IIapHbI€
ceMeHHUKH. B cemeHHMKax Bblpa6aTbIBalOTCﬂ CrIepMaTO30H/IbI. Opl"aHbl Pa3MHO-
JKEHMsl CAaMOK — SIMYHUKUA. B HMX Pa3BUBaIOTCA SAUIEKIIEeTKH, KOTOpbIE MMEIOT
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Puc. 199. Cxema crpoenus matkn (A) ¥ cTajuyn pasBuTHs 3apoabima y wiekonuraommx (5):
17— matka; 2 — sapoapin; 3 — nuianenta; 4 —7 — n0C/1€10BaTeNbHbIE CTAAUN PA3BUTHSI 3aPO/IbINIA

MHKPOCKOIIMYECKHEe pasMepbl. O1uioIoTBopenne (CAMsIHAE CIIEPMATO30M/1a C siiiie-
KJIETKOM) y MIEKOTIMTAIOMUX BHYTPEHHEE, KaK Y MPECMBIKAIOIMXCst 1 vt [lpounc-
XOJMT OHO B BEPXHEH 4acT aineBosos (cM. puc. 198).

Ol‘UIO,ZlOTBOpeHHaﬁ SUNEKJIeTKa Ha4yuHaeT JpOOUTBCS yiKe€ TPU JBHDKECHUMN
10 SAMIEBOY M NPEBPANIAETCS B MHOTOKIETOUYHbINA 3apojbim. B pacmmpennoii
4aCcTH XKEHCKOMH M0JOBOM CUCTEMBI, TO €CTh B MaTKe, 000JI0YKA 3aPOABINIA COEU-
HSIETCH CO CTEHKOM MaTku (puc. 199, A).

Bopcunkn 3apoapiesbix 0601049€K BPacTalOT B CTEHKY MaTKH, oGpasyeTcs

demcxoe mecmo, v naayenma. [ puHIMIMATBEHOE OTINYNE MIEKOITNTA-

IOIHX OT JIPYTUX [O3BOHOYHBIX 3aK/II0YAETCSI B PA3BUTUH IUIALICHTHI B MATKE.

Kposenocubie cocyabl pa3BHBaIONErocs: 3apoAbIIIa IUIOTHO CONPHUKACAIOTCS
C KPOBEHOCHBIMM COCyAaMu mMarepu. Uepes HUX K 3apOjbIly MOCTYNAIOT MUTa-
TEJIbHBIE BEMIECTBA U KUCJIOPOA OT MATEPH M YAAIAIOTCS YIIEKUCIBIH a3 ¥ Bpel-
HbIE MTPOJYKTBI OOMEHa.

Ilepsbie cTagny pasBUTHs 3apPOABINIA MIEKOTMTAIONINX TAKKE JKe, KaK 1 y Jpy-
FMX XOPAOBBIX JKMBOTHBIX: CHA4aIa 3aPOJbIII OJHOKJIETOYHbIM, TOTOM MHOTOKJIE-
TOYHBIN, OJJHOCJIOWHBIN, JBYXCIOWHBIM, TpexciaoiHbii. B nanmbHeitmem on nocie-
ZI0BATEJNBHO NPUOGPETAET YepPThl NO3BOHOYHbLIX. CHaYala CTAHOBUTCH MOXOKUM
HAa Pa3BUBAIOIUXCS PbIO: MMEETCs JUIMHHBINA XBOCT, 3a4aTKH XKabepHbIX mesnei
(puc. 199, b). 3arem sM6proH npuoGpeTaeT GOIBIIOE CXOACTBO ¢ PA3BUBAIOIINMH-
Csl PENTHAMAMU. A HA MOCJAEAHUX CTAAUAX PA3BUTUSI OH IMOKPBIBAETCS MEPCTHIO
1 IPUOOPETAET YEPThl MIEKOMUTAIONMX.

HnutensHocTs passuTHs 3apoAbILI B MOTKE Y PA3HBIX MNEKOMUTAIOLUMX PAANYHA.
\Y, Hem Bonble pasmepsl XMBOTHOTO, Tem NpoponxuTensHee 6epemenHocts. Mpogon-
& XUTENBHOCTL PA3BMTMS SMOPMOHA 3ABMCHMT M OT 3KONOrMM BMAQ. Y XMBOTHbIX,
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POXAQIOWMX AETEHbIWEH B HOPAX C TennsimMu
rHe3pamu, BepemeHHOCTb KOpOTKas: Y AOMO-
BOW mbiun — 18 cyTok, y cepoit nonesku —
po 23 cytok. bonble oHa y KpynHbIX HOPHUKOB
(Hanpumep, y cypkos) ny Benok, ycTpamsaiowwmx
rHesna Ha pepesbsx, — okono 30-40 cytok.
Haubonee npoponkutensHas GepemeHHoCTs
y 3Bepei, AeTeHbilu KOTOPbIX Cpa3y Xe nocne
POXAEHUS CNeflyloT 30 MATEpbiO: Y KOPOBbI —
9 mecsues, y KPYMHbIX KUTOB — NOYTH rOA,

Miexkonuraomue 3a00TATCS O T10-
TOMCTBE: BBIKAPDMJIMBAIOT JI€TEHBINIEH
Puc. 200. TypuupHsrit 60i1 camios ojgenen MOJIOKOM, 3alMIIAI0T OT Bparos, corpe-

BaIOT CBOMM TeruioM. /UmnrenbHoe Bpems
poauTean 06yYaloT A€ TEHbINIEH HAXOAUTD MUY, OXOTUTLCS. Y HEKOTOPBIX MJle-
KOMUTAIOIIUX B BOCIIMTAHUM MIOTOMCTBA TPUHUMAIOT y4aCcTHE MOAPOCHINE JAETH
U3 TPeAbIYHero BbiBOAKA. M3BECTHBI TaKne MECTYHBI Y MEBEACH.

lfopoBsoin xusHeHHbiW umkn. Kak 1 y Apyrux ;KMBOTHBIX, KU3Hb MJIEKOIIHATA-
IOIMX MEHSIETCS 110 Ce30HaM roja. JTO CBA3AHO € CE30HHBIMU M3MEHEHMSIMU
YCIOBHIT OOMTAHMS M BOKHEHIIMMM 3TalaMH IOAOBOTO XU3HEHHOTO IUKJIA K-
BOTHBIX: PA3MHOKE€HHEM, BOCIIUTAHUEM MTOTOMCTBA, 3UMOBKOM.

Ilodzomoska Kk pasmHONCEHUIO COTIPOBOKIAETCS OOPA3OBAHUEM CEMEHHbIX
nap, TabyHos, rapemoB. CIapuBaHUIO NPEAMECTBYIOT TyPHUPHBIE GOM MEXIy
camiamu (puc. 200), KOTOpbIE€ BBIPAXKAIOTCA Yy OJAHUX TOJBKO MO3aMHM YIpPO3bl
M BBINAJaMH B CTOPOHY KOHKYPEHTA, y JPYrMX — HACTOSAIMMM MOOOMIAMMU.
HHoraa Mexy CliapuBaHUEM ¥ MOSIBJIEHUEM J€TEHBIENH MPOXOAUT JOBOJIBHO
JUIMTENIbHBINA nepuoj. Hanpumep, y muo-
I'UX OJleHell criapyuBaHue ObIBAET OCEHDIO,
a JIETEHBIIIN MOSBJISIOTCSA BECHOM.

Ilosienenue Oemenvuwel npuypode-
HO K Hanbosiee 61aronpusTHOMY TIEPUOIY

=
::7\ JUIsE BbIpaliUBaHWSA MOTOMCTBA: B OCHOB-
‘ HOM K KOHIly BeCHbI — Havay jeta. K aTo-
S &l My BPEMEHM XXMBOTHBIE TEPEMEMAIOTCH
& B 3apOC/IM KyCTAPHMKOB, OBparu, Harpo-
- MOKJACHMWA KaMHEeH | Jpyrue bITHU
Puc. 201. HoBopoxAEHHBIE IETEHBIITH 6 Py YKp !
61arOPOAHOTO OJICHS ¥ €BPOTIEHCKOTO HTOOHI YCTPOMTH. HOPY,/IOTORO, NOATOTO-
KpOJIuKa BHUTb I'HE3/10.
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NOSTOMY OHM BEAyT O4YEHb CKPLITHbIA 06Pa3 XMU3HW. Y KPONMKOB B XOPOLWO 3aLUM-

WEHHOM rHe3fie POXAaloTCs BECNOMOLLHbIE AETEHbIWK, O Y ONEHEN, HE UMEIOLLUX
YKPBITWI, feTeHbilw cpa3dy xe cnocobex cnegosats 3a poautensmu (puc. 201). O notom-
cTBE B OCHOBHOM 3a60TsTCS camku. OHU CTPOST YKPBITMS M rHE3AA, KOPMAT AETEHbILLENH MO-
NOKOM, OXPOHSAIOT UX, COrpeBaloT. Y HEKOTOPBIX XMLLHWKOB camel, 3a60TUTCS O NOTOMCTBE:
NPUHOCKT KOPM, OXPAHSIET HOPY, rHe3ao.

N B nepuog BeipalmBaHMs NOTOMCTBA MAEKOMMUTAIOWME OYEHb YSI3BUMbI AN1si BPAroB,

Koria netennimm noapacTyT, ceMbH ME€peMemaloTcs B Hambonee Gorarbie
KOPMOM MecTa: JIOJIMHbI peK, ayra. Poaurenn yuar JeTeHblmeil HAXOAUTb KOPM,
OXOTHUTBCS M CNIACATHCSA OT BParos.

Ilepuod nodzomosku K 3ume y MACKOMUTAIONMX OTIMYAETCH MHTEHCUBHBIM
NUTAaHUEM — OHM JKUPYIOT (JKMP OTKJIaAbIBaeTCs 1o koxei). Hekoropsie k Tomy
K€ 3alracaioT Ha 3UMy cyxue Kopma. B onpenesennoe Bpems 3Bepu JAUHAIOM:
CMEHSIOT JIETHIO IMEPCTh Ha 3UMHIOI, TYCTYIO, 4 MHOTJA TAK)K€ — TEMHBbIM
IEPCTHBII MOKPOB Ha Gebiii (puc. 202).

OrHocuTenbHas NPUCNOCOBAEHHOCTb KMBOTHbIX, MEHSIOLLMX K 3MME OKPACKY, O4EBMA-
HQ B TOM Cy4ae, KOTAA CHer ONro He BLINQAAEeT U yXe nepenuHssluMe K 3ume benbie
30#Libl, FOPHOCTAM, NACKM CTAHOBSTCS OYEHb 3AMETHBIMM HO POHE TEMHOM MOYBbI.
3anackl KOPMa AENalOT MHOTUE TPbi3yHbl. benkiu 3aroTaBAMBaIOT B Aynnax Opexu, Xenyau,
WHWKKM, CywaT rpubbi, HOHW3LIBAS MX HA OCTpbie cyuyku. bonbwwe 3sanace (po 3-
4 xr) penaiot nectHsle mbiwu. Okono 10 kr cemsH, KopHe#, noberos pacTexuit 3anacaet Ha
3MMy B HOPOX NMONEBKA-3KOHOMKA. bonblure 3anacskl BeTouHoro kopma aenaioT 606psi, 3a-
Tackueas ero B BOAy B6NM3K OT XaTKM.

HexoTopsie maekornuraomme o6beIMHSAIOTCS B TPYIIILI, YTO OOJIerdyaeT um
3MMHee CylecTBoBaHmue, nobbiBanne numm. B xpynueie craga o6beMHSIIOTCS
onenu, B cTam — 6oaKu. Jleryune Mbimm, KUTOOOPA3HbIE€, KOMBITHBIE OCEHbIO
COBEPIIAIOT HACTOSIMME MUTpanmuu K iory. Oanako
JUIE. MJIEKOTIMTAIONMMX JlaleKMe MUTPAIlMM HE TaK
XapaKTEepHbI, KaK JUIsi PbIO U MTHIL.

3umo6Ka — 3aKIIOUYATENbHbBII 3TAIl TOJOBOTO
Ku3HeHHoro nmkiaa. [Ipy ymenbmennn 3anacos Kop-

Ma U yXYAUIEHUH YCJIOBUIH €0 JI00bIBAHNS HEKOTOPbIE
MJIEKOIIMTAIOIME BIAJIAIOT B Ccrsiuky. B HacTosmyio
3UMHIOIO CHISAUKY Brajgaior cycauxku (puc. 203), cyp- '
KU, eAHCU, Iemyuue Mblidd —y HAX CHHIKAETCS TeMITe-
paTypa TeJia, yMEHBIIAETCS YU CJIO JIbIXaTeIbHbIX JIBU-
KEHMH M CEpJEYHBIX COKpameHuu. Y Mmedeeoeil, o UL VA T S S——
enomosuonvLx cobax, 6apcyKos 3UMHMIA COH HETJy-  (cnpasa) 1 IeTHEM Mexy
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OOKMii, TEeMIIEpATypa TeJa U YaCTOTa JAbIXaTEIbHbIX
JBIDKEHUI MEHAIOTCA Mano. B manocHexubie Terbie
3UMBI TAKH€ 3BEPU MOTYT HE BIAJATh B 3UMHUI COH.
Xopo1o u3BEeCTHBI HE 3aJ€TIIe B GepIory MeaBe/u-
maTyHbl. 3UMOIl B Gepiore y MeABeAUIbI MOSBIA-
I0TCSI MEJIBEKATA.

MU3meHeHune uncnenHoctn. YncieHHOCTh MHOTHX
MEJKMX U CPEJIHUX MJIEKONMUTAIOMMX CYIECTBEHHO
MEHSIETCSl [0 rojiaM. JTO CBA3aHO C M3MEHEHHEM
o6uaMa KOpMOB, 3a60JE€BAaHUAMU, YHUCIEHHOCTBIO BPAaroB, HAJUYUEM YKPbI-
THIA, IpyrumMu (pakTopaMmu.

[TporHosmpoBaHme MacCOBOTO Pa3MHOKEHUS TPBI3YHOB, BPEAANINX CEJIbCKO-
XO351CTBEHHBIM PACTEHUAM, BAXKHO JUIs 3(ppekTUBHOI 60pbOBI ¢ HUMMU.

Puc. 203. Cnsimmii B HOpe
CYCIMK

XaiHble rogpl 6enku TpaTaT bonble BpeMeHU Ha NOMCK APYrMX KOPMOB, COBEPLUQ-

toT Bonblme nepemetenns. Y Hux BbIBAET MEHbLUE AETEHbIWENR, MHOTAQ OHU AAXe
rMbHYT oT ronoga u xonopaa. Peskoe yBenuuyeHne YUCAEHHOCTU MENKMX rPbI3YHOB MPOUCXO-
[MT B «MblLUMHbIE» rOAbl. MI3BECTHBI QKTUBHBIE NepeMeLLeHus U rMbenb rpbi3yHOB-NEMMUHIOB
nocne Mx MacCoBOTO PA3MHOXEHMUS U UCTOLLEHUS KOPMOB.

N YucneHHocTs 6enku CyLLEeCTBEHHO 3aBUCHUT OT ypOXasi XBOWHbIX pacTeHuin. B Heypo-

Miekonuraiommue — BBICHIME TEIUIOKPOBHBIE JKMBOPOJSAIINE MO3BOHOYHBIE.
B marke 3apojpin yepes rianeHTy nojy4aeT OT MaTEPUHCKOTO OPraHu3Ma Kuc-
JIOPOJL U MUTATEJIbHBIE BEIECTBA, N30ABISETCS OT YIVIEKUCJIOTO Ta3a U BPE/HBIX
HPOJYKTOB 0OMeHa. BpikapMIMBaIOT OHU JeTeHbIneii MosIoKoM. O6pa3 xKu3Hu
U MMOBEJIEHUE MJIEKOMTUTAIOIMX MEHSIOTCS 110 CE30HAM M 3TAIIaM rOJ{I0OBOTO JKHU3-
HeHHOro mukiaa. OceHpio n BecHOH 3Bepu JMHAIOT. HekoTopeie 3Bepu 3umy
NPOBOJAST B YKPBITUAX B CHOAYKE, JPYTrHe JENAalOT 3arnachbl KOPMOB HA 3UMY.
. Hemnorue copepmaior murpanuu. YucaeHHOCTh MAEKONHUTAIOIMMX 3aBHUCHUT
OT OOWIMSE KOPMOB, OOJIE€3HEH U XUITHUKOB.

ﬁ Jlerckoe mecTo (TUraneHTa), JMHbKA, 3MMOBKA.

1. Paccmotpure pucynok 199 (c. 255). Ykaxkure ocobeHHOCTH 3MOpUO-
HAJIHHOTO Pa3BUTHS MIEKOMUTAIONIHMX.

2. B uem Beipaxaercs 3abora poauTteneir o noromcrse? Ilpuseaure
JBA-TPU IIpUMeEpa.

3. OxapakTepu3yiiTe mepuo/bl rO0BOrO JKM3HEHHOTO IIMK/IA MJIEKOITHTa-
TOIHX.
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4. Kakoe BIMsIHME Ha NOBEJCHHE 3BEPEH OKA3bIBAIOT C€30HHbBIC U3MEHE-
HUs 1oroanl? KakoBel MX JKM3HEHHBIE TPEOOBAHMS HA ONPEETEHHBIX
3Tanax rogoBoro uukiaar Ilpuseaure npumepsl.

5. B ueM pasnuuus B pasBUTHU JETEHBIIIECH Y PA3HBIX MJIEKOMUTAIONNX?
C yeM 3TO CBSA3AHO?

6. B uem nposiBiseTCs NOATOTOBKA 3BEPEH K 3UMe?

7. Kax u rie 3uMyIoT pa3Hble MJIEKONTUTAIONIHE?

§ 54 MpoucxoxpeHne n MHOroobpasme MeKONUTAIOLWMX

npoucxomeuue MnekKonurTaruwmx

Y MJIEKONUTAIONUX MHOTO YEpPT, OOIMX € MPECMBIKAIOMMMHUCH, OCOOEHHO
B 3MOPMOHAIBHOM Pa3BUTHM, CTPOEHHUH CKEJETa, MOKPOBOB. JTO MO3BOJAET
YTBEPIKJAATH, YTO MJIEKOIMUTAIOMIME ITPOU3OILIN OT JPEBHUX PEITHINIA.

CXOZCTBO B3POCJIBIX 3BEPEH C PENTHIMSAMU IIPOSBISIETCS B OOWINK y 3Bepei
POTOBBIX KOKHBIX OOpPa30BaHMI (IIEPCTh, POTa, KONBITA, KOI'TH, HOI'TH); B HAJIU-
YHH YeIyil Ha XBOCTAX MbIIIEH, KPbIC, 60OPOB, CXOAHBIX C YENTysIMH ITPECMbIKa-
IOIUXCS; B CXOAHOM Pa3BUTHHM 3TUX YEIyil M3 3MUTEIMAJBbHBIX 3a4aTKOB.
Oco6EHHO SAPKO CXOJACTBO € PENTHIUAMHU NPOSBIASAETCS Y IPUMUTHBHbBIX SAUUE-
Kaadyuux 3sepeit — ymronoca n exudnst (puc. 204). Hanbosbimee cxojAcTBo
y MJIEKOIUTAIONMX € JPEBHUMH 36epo3ybbimu penmunuamu. 3peposyobiMu
MX Ha3BAIU TIOTOMY, YTO 3yObI y HUX
ObUIM TOXOXKM Ha 3yObl MJIEKONHMTAIO-
IUX: JEJTWINCh HA PE3Ibl, KJIBIKM U KO-
PEHHbBIEC, HAXOAWINCH B yIIyOJIeHUAX
4eI0CTel — ATbBeoIax.

ITo coBpeMeHHBIM HAyYHBIM CBeJle-
HUSAM, MJIEKONUTAIONIHE TMPOU3OILIN
OT 3B€pPO3yOBIX PENTHINM.

Camble nepBbie NPUMMTUBHbIE 3BEPH,

&9‘% NOXOXME HO COBPEMEHHbIX IMLIEKNa-
pyumx (puc. 205), 6binu oTTecHeHs!
AMHO3ABPAMM B HEYAOGHbIE MECTa OBUTaHMUS.
Mocne BbIMUPAHUS AMHO3ABPOB 3BEPH NOCTE-
NEHHO OCBOMNM Pa3Hble cpepbl ObWUTaHus
U LIMPOKO PAcnpoCTpaH1nucek no 3emne. Puc. 204. Yrkonoc (1) n exuana (2)
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B macrosmee BpemMs MJIEKONHMTA-
I0IIMeE JOCTUIIM pacuseTa. B nponecce
SBOJIOIMHU Y MJIEKONUTAIOMMX PA3BH-
JINCh TAKUe NMPUCTIOCOOIEHNs K COBpe-
MEHHBIM YCJIOBHMSAM, KaK IMOCTOSHHAs
M BBICOKasi TeMIleparypa Teja, COBep-
IICHHAs TEPMOPETYIAIMs, KUBOPOK-
JIEHHE 1 BBIKAPMJIMBAHME JCTEHbIIIEH
MOJIOKOM. OCOBEHHO BaXKHBIM OBLIO CO-
Puc. 205. /IpesHee npuMHTHBHOE BEPHICHCTBOBAHUE L[eHTpaerHoﬁ HEPB-
MJIEKOTTUTAIOIEee HOH CHUCTEMBI: MOLITHOE PA3BUTHE T1OJTY-

MAPUi [EepPEeJHEr0 MO3ra B CBS3M CO
CJIOJKHBIM TTOBEJIEHNEM, COBEPIICHCTBOBAHMEM OPraHOB YyBCTB. TO CIIOCOOCTBO-
BAJIO OCBOCHMIO BCEX CPeJi 0OMTaHMs, IIMPOKOMY reorpapuueckoMy pacrpocTpa-
HEHHUIO MJICKOIUTAIONIUX, 6OJIBIIOMY Pa3HOOOPA3NIO, BBICOKOH YMCJIE€HHOCTH.

HpbiHe JKUBYIMX MIEKOMUTAIOMMX IMOPA3EASIOT Ha ABa noakaacca: [lepeo-
3sepu, wm Odnonpoxodnvie, u Hacmosuwgue, wm 2Kusopoosiuue, 3sepu. B or-
JIMYME OT OJIHOIPOXO/IHBIX HACTOSIMUE 3BEPH POXKAAIOT JKMBBIX JE€TEHBIMIEH;
MJIEYHBIE JKeJIE3bl Y CAMOK OTKpBbIBalOTCA Ha cockax. [Toaxracc Hacrosimue 3sepu
BKJIIOYAET JBE TPYIIbL: HUSWUE 36€pU, WIN CYMUAMbLe, N BbICUUE 36EPU,
WIH NAAUEHMAapHbBLE.

Mopknacc MNepeozsepu, UM OgHonpoxopHsie

ITepBoasepn — HanboJ1€€ NPUMUTHBHBIE U3 COBPEMEHHBIX MJIEKOIUTAIOIMX.
Y HUX MHOTO 4Y€pT, OGHIMX C IPECMBIKAIOIUMHUCS.

B nureueBom nosice nepBossepeil COXpAaHWINCHh KOPAKOW/IbI, TUITUYHbIE JUIsI
pentminii. [TepBo3Bepu — 0IHONPOXO/IHBIE JKMBOTHBIE: KAK U Y PENTUINIA, Y HUX
€CTh KJI0AaKa, MOCJHEJHUNA OT/[eJl KHIIEYHUKA, B KOTOPBIH OTKPBLIBAIOTCA MOYe-
TOYHMKH U IPOTOKM TOJIOBBIX Xkeses. [lepBossepn — Aliyexradyuue miexo-
numarowjue: OHN OTKJIA/BIBAIOT SIHIla M HACKIKMBAIOT MX, COrpeBas COOCTBEH-
HBIM TenoM. Mneunwvie jcene3vt nepBo3sepeil — NPpUMUTHUBHbBIE, TpyOuaTbie,
OHM HE MMEIOT COCKOB, a OTKPBIBAIOTCS HA HEOOJBIIMX yYacTKaX TeJa, KOTOpble
HA3BIBAIOT «MJIEYHBIMH MOJAMU». JleTEHBINN CAM3BIBAIOT MOJIOKO C LIEPCTH.
PacnpocTpanensl nepBo3sepy B ABCTPAIUU U HA NPWJIETAIOMMX K HEM GOIbIMX
OCTpOBaXx.

K stiineiaiymmum OTHOCATCA YTKOHOC M €XM/IHA.
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Y1koHoc — HebonbLO# NOMYBOAHbINA 3Bepb ANMHOMK 0Kono 60 cM, NOKPLITHIA ryCTOM
b‘% PbIXEBATO-KOPUYHEBOI WepCTbio. XopoLwo nnaeaeT 8 Geperax BOAOEMOB, POET HO-
pbl, BbICTMNAA rHe30 TPpaBoi. [0NOBA 3QKAHYMBAETCH WMPOKMM NIOCKMM KNIOBOM,
KOTOPLIM YTKOHOC BbITGBAMBAET B BOAE PA3NMyHbIX BecnoasoHouHbix. Mexay nansuamu Ha
Horax HaxoasTcs nepenoHku. [ocne oTknagbIBaHKUS ABYX SULL COMKA HOCUXMBAET MX OKONO
10 cyrok. [lo yeTbipex MecsiLeB AeTeHbIWW 4EPXATCH B HOPE, U MATb KOPMMUT UX MOSIOKOM.
ExupHa — nebonbwoe (anuna tena pno 80 cm) cyxonytHoe xusotHoe. Muraercs oHa
MYpQOBbSIMM, TEPMUTAMM. T€N0 NOKPLITO MIMAMM, NAMbl BOOPYXEHbl ATUHHLIMWU OCTPbIMM
KOTTSIMM, KOTOPbIMM 3BePb poeT Hopbl. ExuaHa oTknageisaeT ogHO SMLO, KOTOPOE BbIHALIM-
saet 8 cymke ao 10 cyTok. Beinynuslumitcs M3 91MULQa AeTEeHbILW OCTAETCS B CyMKe OKONO ABYX
mecsues.

Moaknacc Hacroswme, Ui Xusopopswme, 3sepu:
Hu3wwme, WU cymuarbie, 3sepm

CymuaTsie — ApeBHssi IPYIIAa MJIECKONMUTAIONMX, PACIIPOCTPAHEHHBIX B ABCTpa-
aun, B KOxknoit, Llentpansnoii n na jore Cesepnoit Amepukn. Mssectno 250 co-
BPEMEHHBIX BUJIOB cymuaTbiX (puc. 206). InanenTa y cymyarsix passura caabo.
IMOPHOHAIBLHBINH NEPUOJ OYEHb KOPOTKMIL. JleTeHbIN pOXAAIOTCS MaTeHbKH-
MH M TUIOXO Pa3BUTBIMU. /lopassuTHe X, KaK NPaBUIO, IPOUCXOANT B ClIEIMATb-
HOM «BBIBOJKOBOI» CYyMKe.

HoBOpPOXAEHHBII J€TEHBIN CyMYATOrO 3aXBATHIBAET COCOK M JUIMTEIbHOE
BpeMsi BUCHT Ha HeM B cymKe. CoKpameHuem CrieliMaibHbIX MBI MaTh II€PHO/IH-
YECKU BIIPBICKMBAET MOJIOKO B pOT JeTeHbiuy. KopmaTcs JeTeHbInm MOJOKOM
Gosiee ZBYX MeCSEB, a IpeObIBAHME B CYMKE Yy KPYNHbIX BHJOB IPOJOJIKAETCS
9-10 mecsnes.

B Asctpamnun cymuartsie obpazosaim mHoro (170) BuaoB, BHENIHE MOXOXKMX
Ha JIPyrUX MJIEKOMUTAIOMMX — Mbllell, MYUKAHYUKOB, KPOma, 601K, KYHUUY.
Camblil KPYIIHBIH HPEACTABUTENb CyMUYATBIX — UCNOAUHCKUL KEeHZYPY, BbICOTA
KOTOPOT'O OKOJIO 2 M.

OH BONbWKMMM NPBLIKKAMK 30 CHET TONYKA CUNBHO PA3BMUTLIX 3AAHMX HOT. XBOCT Urpa-

et ponb 6anancupa. Ha Hero keHrypy onupaioTcs, KOTAA CHMAST HA 3emne
UNKU MEANEHHO NEPEABUraloTCs BO Bpems kopmexku. Kenrypy — TpasosiHble XMBOTHbIE, OHM
UrpaIoT Ty XK€ 3KONOTUYECKYIO POJTb B BUOLEHO3AX, YTO M KOMBITHBIE B CTENSIX APYTUX PAHOHOB
3emnn. Kpome KeHrypy k CyMuaThiM OTHOCSITCS CyMuyaThble Benku, CyMyaTsie KyHuUb], CyMyaTsie
menseau (koansi) v apyrve npepcrasuteny. B AMepuke M3 cymuyateix obuTaioT Tonbko onoc-
CyMbl, MHOTOYMCNIEHHBIE U PA3HOOBPA3HbIE.

N McnonuHckuid KeHrypy HacensieT oTkpbitbie npoctpaHcTea Asctpanuu. MNepensuraercs
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Puc. 206. Cymuarsie wiekonuraomue: 7 — koara; 2 — MCHOJIMHCKHI KeHTypy; 3 — onoccym;
4 — Bombar

' Mulekonuraomme MPOM3ONUIN OT 3Bepo3yObIxX pentuanii. OHM OCBOMIM BCe
cpe/ibl OOMTaHUS, TPUCTIOCOGHINCH K PA3HBIM YCIOBUSAM, JOCTHIIN GOJBIIOTO
paznoo6Gpas3us ¥ BBICOKOI umncaeHHOCTH. COBpEMEHHbIE MJIEKONHUTAIONNE
aensitcs Ha aBa nojgxiacca: Ilepsossepu (Oanonpoxoansie) n Hacroamme
(YKuBopoasanme) 3sepH (CymyaThie U IUIAIIEHTAPHbIE). ‘

Ioaxmacc INepBossepn (Oxnonpoxonusie), noaknace Hacrosmue (ZKuso-
poAsiipe) 3B€pH, 3BEPO3yOble PENTHIMH, SHIIEKIATyIe MIEKOITHTAIONIHE,
HU3IINE 3BepH (CyMyYaThie), BBICIIME 3B€PH (IUIalleHTapHbIE).

1. Ilepeunciure yepThl CXOACTBA MAEKOIHUTAIOMMX C PENTHIUAMM.

2. Ykaxure 60s€e MPOrpecCUBHBIE YEPThI MIEKONMUTAIOIHUX 10 CpaBHE-
HMIO C PENTHIMAMMU.

3. [Touemy 3Bepo3yOBIC PENTUIMH HOJYYHIN TAKOE Ha3BaAHME?

4. TlogTBepANTE TIPUMEPAMM HIMPOKOE PACIPOCTPAHEHUE M BBICOKYIO
YUCIEHHOCTh MJIEKOTTUTAIONMX.
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5. PacckaxuTe O MPOMCXOKAEHUH MIEKOTTUTAIOMMX.
6. B ueM 0COGEHHOCTH CTPOEHMS U KUBHEJEATEIbHOCTH IIEPBO3BEPEIi?
7. Pacckaxkure, Kak pasBMBAETCS IETEHBINT CYMYATOTO JKUBOTHOTO (Ha IIpH-

Mepe KEeHTypy).

Buiclume, unu nnaueHTapHele, 38epU: HOCEKOMOAAHBIE
M PYKOKPpbUIbIE, FPbI3yHbl M 3aiueobpasHblie, XuLHbIe

§55

[Toxasasiomee 60abmMUHCTBO (0K0g0 4500 BUAOB) COBPEMEHHBIX MJIEKOIIH-
TAIOMMX, PACIPOCTPAHEHHBIX IO BCEMY 3€MHOMY IHApy, OTHOCHTCS K BBICHINM
(ruranieHTapHbBIM) 3BepaM. IlraneHTapHbIX MIEKOTTHUTAIOMUX OObEANMHSIOT B OJIHY
TPYIIITY IO CJIEAYIONUM OOIMUM IMpU3HAKaM. Y HMX XOPOLIO pa3BUTa KOopa IoJylna-
puil IEPEIHErO MO3ra, Pa3BMBAETCS IUIALIEHTA, BbIBOAKOBBIX CyMOK HeT. Cocku
MJIEYHBIX JK€JI€3 XOPOIIO Pa3BUThI, YMCJIO UX COOTBETCTBYET KOJTMYECTBY 1€ TCHDI-
meii. Jlerenpnmm camu cocyT MoJioko. Temnieparypa Tena y B3pOC/bIX IUIalleHTap-
HBIX BBICOKAsl ¥ MOCTOsiHHASA. OHM OTIMYAIOTCS CI0XKHBIM MOBEJICHUEM: 3a00TSIT-
Cs1 O JIeTeHbIIaxX, OOyJalOT X, JKMBYT HE TOJIBKO CEMbBIMH, HO M CTaJaMH.

ITnanenTapHbie — mpouBeTaom@as ¥ MHOTOYMCJICHHAS! TPYMIa COBPEMEH-
HBIX MJIEKOIIMTAIONIMX, COCTOSIAsT M3
16-19 orpsos. Baxneiimme m3 HuX
cJieiylonue.

Hacekomosgnsie. IlpencraBurenn
3TOrO OTpAZia — HEOOJbIINE 3BEPHKU
(mmanoit 3,5-40 cm), pacnpocrpaHes-
HBIE [10 BCEM MaTepUKaM, Kpome ABCTpa-
sn u KOsknoit AMepuku (puc. 207). 9to
CPABHMTEJIBHO IPUMHUTHBHAS TpyIIa.
MuorouucieHHble 3yObl y HUX Heaud-
(hepeHnIMpPOBaHHBIE — OHM KOHMYECKUE
¥ TIOXOKHM ZPYT Ha Apyra. lo1oBHO# MO3r
HeOO/IbIOM, MoJymapus 6e3 M3BHIMH.
BOMBbIIMHCTBO HACEKOMOSIHBIX I10€/1a-
I0T HE TOJIbKO HACEKOMBIX, HO M JIPYIHX
6€CII03BOHOYHBIX: YE€PBEH, MOJLTIOCKOB,

naykos. Kpynubie npejacrasuresm orps- TGS S ——

Ja MUTAOTC JISATYIIKAMH, SINEpHULiaMi, Hacekomosiausie: 71— ex; 2 — KpOT;
MEJIKUMHM 3B€PbKaMU. 3 — 0ObIKHOBEHHAs 3eMuIepoiika (Gyposybka)
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Puc. 208. [Ipeacrasurenn orpaja
Pykokpbuibie: 7 — kpburan; 2 — MOJKOBOHOC;
3 — crpenoyx

Puc. 209. [Tpeacrasurenn orpsaa [poisynbr:
1 — cycomk; 2 — OOBIKHOBEHHBIH XOMSIK;

3 — karmmmbapa (BOLOCBMHKA); 4 — CYPOK;

5 —cous

264

B orpsine oxono 400 Bugos. Y Hac
B CTPAHE PAcIpPOCTPAHEHBI €XHCU, KPO-
muwt, 3emaepouru. Ha 3abonoueHHbIX
ygactkax llenrpamsnoit Poccun o6u-
TAeT PEAKHIA, HeOOIBIION MMOJYBOJI-
HBII 3BEPEK — PYCCKAS BHIXYXONb.
Paszmepom ona 20 cm, TakoBa ke JuIMHA
XBOCTA. BbIXyXoas 061asaeT rycrbiM
MSITKHUM GypOBaTO-KOPUYHEBBLIM ceped-
PHCTBIM MeXOM. BbIXyXxo1b cTana oueHb
PEAKOI N3-3a HAPYIIEHUs CPE/ibl O6UTa-
Husi [luraercss MOMIOCKAMM, 9EPBAMM,
HacekombiMu. Bxmouena B Kpachyio
kuury BCOIT u Poccun.

Pykokpbineie, unu Jletyune moiwm.
ITpeacTaBuTEM STOTO OTPSA/IA TPUCTIO-
cOOMINCH K nosieTy. Mesk/1y nepeanumu
KOHEYHOCTSIMU, TYJIOBHINEM, 3aJHUMH
KOHEYHOCTSIMM M XBOCTOM HATSHYTaA
KoxucTas nepenonka (puc. 208). Ipy-
JUHA MMEET KWIb, K KOTOPOMY MpHU-
KPEIUISIOTCS JI€TATEIbHbIE MbIIIIIbI.

Y JIleTyuux MbIIIEH 10 JiBa najblia Ha
HepeHNX KOHEYHOCTSAX M BCE NabIlbl
Ha 3aJHAX CBOOOJHBI. ITHU 3BEPbKH
CrIOCOOHBI K 3XON0KAUUU: W3JAIOT
YJIBTPA3BYKH M YJIABJIMBAIOT UX OTPaKe-
Hue ot npeameros. Iloatomy npaxe
B TEMHOTE JIETYUME MBIIIN HE HATHIKAIOT-
Csl HA TIPEJMETBI M JIOBAT HACEKOMBIX.
IIpeacTaBuTeNM PyKOKPBLIBIX OOBIYHO
HUMEIOT JUIMHY Tesia B npeesax 3-40 cm.

B orpsize okono 1000 Bugos. B Poc-
CUM Yalle BCTPEYaloTCst 00bIKHOBEH-
Hasi HOUHUUA, PbLICAsl 6eYepHUUd,
HECKOJIbKO BUJIOB KONCAHOB.

Jleryune MBI B OCHOBHOM IHMTa-
I0TCSI HACEKOMBIMHM, BBLIABJIMBAsA HMX



B Bo3ayxe B Tponumkax pacnpocTpaHeHbl KpyNHbIE IUIOJAOSIHBIE PYKOKPbLIBIE.
B I0xH0#t AMepuke 0OUTAIOT 6AMNUPBHL, KOTOPBIE MMUTAIOTCH KPOBLIO KPYITHBIX
3BEPEi1, OMACHDI JUISI YETOBEKA, IEPEHOCAT HGEMEHCTBO.

TpeizyHsl. OTpsiz o6beauasIET 0K0IO 2000 COBPEMEHHBIX BUAOB. ITO 3BEPLKU
MEJIKUX U CpeiHnX pa3mepoB (puc. 209). Cambie METKME — MbIULOBKU JUTMHON OKO-
710 5 €M, a camblii KPYIHBIH IPBI3YH — I0KHOAMEPHUKAHCKAsi KAnubapa, wim Bojo-
cBuHKa, gocturaiomas 130 cm mnbl. K rpeisyHaM OTHOCATCS MHOTOYMCIEHHBIE
BUJIBL MblUEL, NOJEBOK, CYCIAUKOB, CYPKO8, 606pbL v belKu.

BAXHOM OCOBEHHOCTbIO: MEepeaHsisi MX NOBEPXHOCTb NOKpbITa Gonee nNpo4HoM

3Manbio, Yem 3afHssA, MO3TOMY TBEPAOM MULLEN OHWM C3aAM cTauuBaloTcs bbicTpee,
YeM cnepeaM, U OCTaloTCs BCeraa ocTpbiMu. Peausi nocrosHHo pactyt. Knbikos Het, noatomy
MEXAly Pe3uamu M KOPeHHbIMM — nycToe npocTpaHcTo. KoperHbie 3y6bl ynnouweHsl ceep-
Xy, X TOPU3OHTANLHAA MX NOBEPXHOCTb NOKPHLITA CKIIAAKAMM.

N [pbi3yHbl B OCHOBHOM pacCTUTENbHOSRAHBI. XOPOLLO Pa3BMUTLIE y HUX pe3usl obnaaaioT

[pbI3yHBI pacnpoCTpaHeHbl BO BCEX MPUPOAHO-KINMATHYECKUX 30HAX, OTCYT-
CTBYIOT TOJIbKO B APKTHYECKMX JICJSIHBIX MyCTBIHAX M B AHTapkTuae. Muorue
POIOT CJIOKHbIE HOPbI M OOJIBIIYIO YaCTb JKU3HU IIPOBOAAT mOJ 3emieil. Ectp
BU/IbI, BEAYIIHE OKOJOBOAHDIN M JpeBECHDIN 00pa3 )u3uu. MHOrue rpbi3yHbl
00J1a1a10T IIEHHBIM MEXOM, Ha HMX OXOTATCS U PasBOJAT B KJIeTKaX. TaKOBbI
benka, onoampa, HyYympust, WUHWUIILA.

3anueobpasnsie. [1pejcraBurenu 3Toro HeMHOrouncJaeHHOro (okoso 60 Bu-
JIOB) OTpsiZia BO MHOTOM CXOJIHBI ¢ rpeidyHamu (puc. 210). Kak u rpeisyHsi, oHH
MUTAIOTCS PACTUTENBHOM IMHIIEH, MMEIOT XOPONIO Pa3BUTBIE PE3IbI, TOJIbKO
B BEPXHEHN YEIIOCTH y HUX B OTJIMYME OT IPHI3yHOB HAXOAATCS JABE Maphl PE3IOB:
Gosiee UIMHHBIE — CHAPYKH, KOPOTKHE PACIOJIOKEHbI 32 HUMU C BHYTPEHHEI
cTopoHbl. KMinmeuHmk, Kak M y rpbisy-

HOB, Y/UIMHEHHBIH, C XOPOIIO pPa3BH- , = 2
TOH CAENON KUIIKOM, I/ie nepesapusa- '-\
€TCs TBep/ias KJIeTYaTKa.
3aay-6ensix w 3aay-pycax —
OObIYHBIE BUJIbI B JIECHBIX U JIECOCTETI-
HbIX paiionax Poccumn. Oumn nmeoT Bax-
HO€e npoMmbIcIoBoe 3HadeHue. Ha iore
3amagnoit EBponsl oburtaer oduxui
Kkpoaux. OT Hero ObLIM BBIBE/JECHbI P, 210, Hpercrasescen: ovpie
MHOTOYMCJICHHBIE TIOPOJBI JAOMAIIHE-  ajineoGpasubie: 1 — sasn-pycak; 2 — mumyxa;
IO KpOJIUKA. 3 — eBpOnencKuit KPOIUK

265



I'pbiynn u 3aitnieobpastbie — HanGOIEE MHOTOUMCIEHHbIE OTPs/Ibl ILIALeH-

TaPHBIX, UTPAIOIIME BAXKHYIO POJib B GHOIEHO3aX KaK HEPBUYHbIE NOTpebuTE-

JIM PACTEHUI U CaMM CJTyKamue A00bIYei XMITHBIM PENTUWINSM, IITHLIAM, MJle-

konuTaromuM. MIMeioT BakHOE MPAKTUYECKOEe 3HAUYEHME KaK MyHIHbIE 3BEPH.

Cpean HIX MHOTO BPEAUTENEH KyJIbTYPHBIX PACTEHHIA 1 IEPEHOCYUKOB 3260~

JIEBAHMIA.

Xuvwnsie. B orpsie 270 Buios 3Bepeii cpeiHUX U KPYIHBIX pasmepos. /Uimna
TeJia CaMOr0 MEJIKOTO 3Bepbka — stacku okono 11 cm (macca 100 r); jmsa tena
caMbIX KPYIHBIX 3Bepeii — muzpa n 6e10z20 medseds okono 3 m (macca Genoro
measeaa go 1000 kr). IMoaasiasiiomee GOABIMIMHCTBO — AKTHUBHBIE XMIHUKH
(puc. 211). JIo6b1ay npecieayioT Win Mo KapayJInBaioT U3 3acajbl.

VY XMIMHUKOB XOPOIIO Pa3BUThI 3yObl. Y HUX KPYIHbIE OCTPOKOHEYHBIE KIIbI-
ku. [Tocaesnne (yeTBepThbie) NPEKOPEHHbBIE BEPXHEI YETI0OCTH U II€PBbIE KOPEH-
Hble HIKHEHN 4ei0cT — OOJIBIINE, UMEIOT OCTPbIC BHICOKME BEPUIMHbBI M HA3bIBA-
10TCA XUUHBIMU 3y6amu. OHN CIyXKAT JUISi Pa3rPhI3aHus KOCTEH ¥ CyXOKNIHIL.

WepcTs y xuwHbix 38epeit anuHHas u ryctas. Onn xopowo Beraiot, onupascs Ha

\N, BCIO CTONY Mnu Ha nanbubl. XKenyaok NpocToi, KMLWEYHUK CPABHUTENLHO KOPOTKUMA.
Ny XULHbIE 3BEPU OTAUYAIOTCS CNOXHBIM NOBEAEHUEM NP AOBLIBAHUM NULM U yXOae
30 NOTOMCTBOM. Y HUX XOPOLLO PA3BUTEI NONYLWAPUS NEPEAHErO MO3ra, UMEIOLME U3BUNMHDI.

Puc. 211. Ipeacrasurenn orpsiga Xunaeie: 7 — iecHas Kyauna; 2 — IMCHIA;
3 — Gypblii MeaBeab; 4 — TUTP
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HbIX XMBOTHBIX C KPYMHOW FrONOBOW W BLITAHYTOM MOPAOK. YILHbIE PAKOBMHbI KpYM-

Hble, C 300CTpeHHOM BepwuHOW. Horu ¢ TynbiMu HesTaxXHbIMU KorTamu. K aTomy
CEeMEMCTBY OTHOCATCS BOJIKM, COBOKM, WAKQMbI, NUCHUBbI, MEcUbl. DTH 3BEpU Npecnegyiot
XepTBY MHOTAQ BO BPEMSs rpynnoBoi oxoTsl. Bonk — ogHO M3 nepsbix XMBOTHBIX, OAOMALL-
HeHHbIX yenosekom. BeiseneHo okono 400 nopop cobak, cpean KOTOpPbIX CTOPOXEBbIE,
OXOTHMYbY, €300Bble, AeKOPaTUBHbIE. JIMCHLL MCMONb3YIOT B KNETOYHOM 3BEPOBOACTBE.
Cemeitcteo Kowausm obbeamHser cpeaHnx U KpynHbix 3Bepeit ¢ rMbGKUM TENOM M OKPYToi
ronosoi. [nasa kpynHeie. Kormu y scex, kpome renapaa, onvHHsle, octpble, BTsxHble. [ob6bi-
4y noakapaynueaioT u3 3acaasl. K Kowaybum oTHOCSTCS TUrp, IEB, Neonapa, pbick, AMKAs
NeCHas KOWKA W Nopofsl JoMaluHed Kowku. B casanHax u nyctbiHax Adpuku u KOxHoW
Asum obutaer renapa. B otnuume ot apyrux Kowausux oH npecnepyet aobbivy, passueas
ckopocts go 112 km/u. fenapa xopowo npupy4aeTcs, U PaHblUe ero WCNONb3OBANM ANs
oxotbl. [enapasl cTanu oyeHs peakrmm, NosTomy oH eknioyeH B Kpachyio kuury BCOT.
Cemeiicteo MepBsexsu BknioyaeT KpynHbix 38epeit. Tak, macca Tena 6yporo measeas okono
600 «r, 6enoro — okono 1000 kr. [onosa y measeneit KpynHas, ylwHble pakoBuHbl Hebonblmue
“ okpyrnble, rnasa manexbkue. [Npu xoasbe onupatotes Ha crony. K pobbive nogkpagsisatoTcs
u 8 6pocke paseusaioT ckopocTtb Ao 50 km/4. Measean poXaaIOT ManeHbkMx AeTeHblle:
6ypas measenuua B Gepnore poxaaer MeasexoHka anuHoi okono 20 cm u maccoi 500 r.
Cemeitcteo KyHbu BKiO4GET MENKMX M CPEAHMX 3BEPLKOB C TMOKMM BBITAHYTHIM TENIOM M KO-
poTkumu koHeyHocTamu. LLlepcTs y Hux ryctas u markas. Cpeam KyHbMX MHOTO LEHHBIX MyLu-
HbiX 38epei (cobosib, KyHMLA, HOPKA, BLIAPA, FOPHOCTAK), Ha KOTOpbIX oxoTaTcs. HekoTopsix
KYHbWX YCNELWHO PA3BOAST B HEBONE [N MOMYYEHWS LLEHHOTO Mexa.

ﬂ B otpane XuwHbie cemb cemeiicte. Cemericteo Bonubm obbeamHset cunbHbix CTPON-

XulHble 3BEPU UTPAIOT BAXKHYIO POJIb B MPUPOAHBIX 3KOCUCTEMAX: OHH OXO-
TATCSL HA TTUI M 3Bepei, noejaloT ampubuii n penrimii. Kpynubie Xumunkm
HANQ/II0T Ha 6oJIee MEIKUX MPEJCTaBUTE e CBoero oTpsaja. Beanka posb xum-
HHUKOB KaK PETYJISTOPOB YMCJIE€HHOCTH MEJKHUX IPBI3yHOB, B TOM YHCJIE M BPEIH-
TesIed KyJIbTYPHBIX pacTeHuil. XUIHUKN OKa3bIBAIOT 03/I0PABIMBAIOIIEE BIMSHUE
HA DOMYJISAIMY JKEPTB, YHUUTOXKAsi 3a00/I€BIINX KUBOTHBIX, IOCKOJIBKY MX JIerde
AOOBITh. ITUM OHU MPENATCTBYIOT PACIIPOCTPAHEHHIO MACCOBBIX 3a60J€BAHMIT —
3MMU300THIA.

[LranienTapubie Miekonuraomume — OGIMMPHAs IPyIIa 3BEPeid, CPeit KOTOPBIX
€CThb KaK IPUMUTHUBHbBIE KUBOTHbIE (TAKME KAaK HACEKOMOSIJIHBIE), TAK U BBICO-
KOCTELIMAIM3NPOBaHHbIE (Hanpumep, pykokpbuibie). IlpeacraBurenn rppisy-
HOB MMEIOT BAKHOE 3HAYEHUE KAK BPEJAUTENN KyJbTYPHBIX pPacTeHMA. XHIl-
HBIE PEryJIMpPYIOT YMCIEHHOCTb CBOMX JKEPTB B 3KocucTemax. [lpeacrasurenn
rPBI3YHOB, 3ai11€00PA3HbIX, XUIIHBIX SIBASIOTCH OOBEKTAMU OXOTHHUYLETO
npompicia. MHOTHE BH/IbI HCIIOJIB3YIOT B KJIETOYHOM 3BEPOBO/CTBE.
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\ Orpsaast Hacekomosimubie, Pykokpbuibie (Jletyune mbimm), Ipeisyds,
3aiineo6pasnbie, XUIHBIE.

1. Ha ocHoBanumn kakux npusHakos otpsaj Hacekomosianbie OTHOCHTCSA
K HanGoJlee IPUMITUBHBIM IUIAIICHTAPHBIM MJIEKOTUTAIONMM?

2. Ucnoansys pucynku 209 u 210, gokaskuTe CXOACTBO B CTPOECHUU M JKU3-
HEEATENBHOCTH NpeJIcTaBuTe el oTpsanoB [puisyrbr u 3aiineobpasnbie.
3. Pacecmorpure pucynok 211. HazoBure oTmm4nTe/IbHBIE YE€PTHI CTPOE-
HUS M NOBEAEHUsl NPeJACTaBUTeNeNH XUMHBIX 3Bepeii. Kakyio posib onu
UrpaioT B GHoneHo3ax?

Boiclume, Unu NIAGUEHTapHbIE, 3BEPU: IACTOHOMME U kutoobpasHsie,
NAPHOKONMbLITHLIE U HENAPHOKOMbITHLIE, xoboTHbie

§ 56

JNacrororue. Jrot oTpsa o6beannseT 32 BUja KPYMHBIX XUIHBIX MJIECKOTIN-
TAIOMMX, NPUCTIOCOOMBIIMXCS K KU3HNU B Bojie. OHM MMEIOT BBITSHYTOE, XOPOIIO
obTekaemMoe BOJOU TENO, C TOJCTOW KOXKEH M peJIKuMHU rpy6bnvm BOJIOCAMM.
KoHeYHOCTH BUJIOM3MEHEHDBI B JIAacmbl. B BoJie 3BepH rpedyT nepe/THUMHU JIaCTaMH,
a 3a/lHUE CJYKAT PYISIMUA. YIIHBIE M HOCOBbIE OTBEPCTHSI IIPH HBIPAHUMN 3aKpPbIBa-
10Tcst. XOpouo pasBuT KHPOBOH CI0I KOKH, HAEKHO 3aUIIAIONIHI OPraHU3M
ot norepu Temuia. Jlacronorne oGUTAIOT B APKTHUYECKUX U AHTAPKTHYECKUX MO-
pax. Camblit MEJIKRMiT TpeACTaBUTENb — KOIbYamas nepna pmnon 1.5 M, maccoit
100 kr, o6uraomas B Mmopsix CeBepHoro JIeoBUTOro okeaHa, camblil KpyIHbIiH —
102CHBLL MOPCKOU cron ytHOM 6,5 M, Maccoii 3,5 T, XOpomo M3BECTHBI PaCIpo-
CTpaHeHHble B CyGaHTApKTMYECKMX BOJAX ZPeHNaHOCKUTL MIONEeHb, MOPIHC
(puc. 212), mopckot Komux.

[MuraoTest 1acToHOTHE PHIGOH, PaKoOOPa3HBIMU, MOJUIIOCKAMH. Poxparor oj-
HOTO, PEIKO ABYX A€TEeHbIel Ha Gepery win Ha 1p1y. Ko BpeMenn pasMHOKeHUs
HEKOTOpbIE 06Pa3yloT KPyIHbIE CKOIUIEHUs Ha JiekOnmax. /lerensi poxkaaeTcs
MOKPBITHIN IyCTBIM MeXOM. PoinTe nn iepkaTcs OKOJIO MaIbiIIa, MTOKa TOT HE 110~
ApacTeT: B MOJATOPA MECAIA OH HAYMHAET BBIXOJAMTH B MOpE, a B 4-5 mecsnes
MOJKET JKUTh CAMOCTOSITEIBHO.

KuroobpasHsie. [IpeicTaBuresin 3Toro oTpsaia (78 BUIOB) MOJTHOCTBIO YTPaTH-
JIM CBA3b € CYIIEH ¥ BCIO JKM3HD ITPOBOJAT B MOPSIX M OKEaHaX, COBEpIast la/lbHUE
murpaimu. Teso KUTOOGpa3HbIX UMeeT Toprenoo6pasHyio, obrekaemyio Gopmy.
Ono ronoe, 6e3 mepcTaoro nokposa (puc. 213). Jlnmb y HEKOTOPBIX KUTOB €CTh
HECKOJILKO KECTKUX METUHOK Ha BepXHeil uemocTu. [lepeanne KOHEYHOCTH BUJIO-
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M3MEHEHBI B JIACTDI, 3a/[HUE OTCYTCTBY-
10T. B ckenere coxpaHWwIMCh pyauMeH-
ThI TA30BbIX KOCTEI, JIEKAIMUX B MyCKy-
parype. OpraHoMm JABMIKEHHSI B BOJE
CJIy’KUT MONIHBIN XBOCTOBOH IUIABHUK,
PACIIONIOKEHHBI B FOPU3OHTATBHOM
IUIOCKOCTH (B OIMYME OT PbIb).

Kak u Bce mnekonurtaiowme, Kutbi
/ b’% ObILWAT BO3AYXOM C MOMOLWBIO ner-
kux. BcnnbiBas Ha noBepxHOCT,
KWUTbl C CMNIOW BbIALIXQKOT BO3AyX, KOTOPbLIA
yBNeKaeT C NOBEPXHOCTU KANenbku BOAbl — Puc. 212. [peacrasurenn orpsa Jlacronorue:
Tak obpasyercs ¢onTaH. Y kaxporo Buaa 1 — Mopx; 2 — rpeHIaHACKHIl TIONEHD
KMTOB OH MMEET XaPAKTEPHYIO HOpPMY.

Jlerennimm KMTOB pokaaloTcs B Bojte. Ilpu posax camka pacnonaraercs y rno-
BEPXHOCTU BO/IbI TAK, UTO JIETEHBIN YCHEBAET C/€aTh MEPBBII BIOX BO3JyXa.
Marp BhIKapMIMBA€ET JI€TEHBINEH MOJIOKOM. MileuHble JKeJe3bl HaXOAATCA Y Hee
B 0COOBIX KOXKHBIX KAPMAHAX, PACIIOJOKEHHBIX 110 GOKaM aHAILHOTO OTBEPCTHSL.
JleTeHblm yiep;KnuBaeT COCOK TaK, YTO BOJIa B POT €My HE MONa/[aerT.

Kutel noapasaessiorcs Ha ABe rPynnbl: 3ybambvie Kumol M ycamvle KUumbt.
K 3yGaThiM KUTaM OTHOCATCS: KQuaiomot, oeavguinvt, kacamxu. OHN INTAIOT-
ca ppiGoii. Kpome Toro, KamauioTel JJIOBAT KPYITHBIX FOJOBOHOTMX MOJUTIOCKOB.

HauGosnbmme no Bemunne — ycarbie KuThl. Tak, zoay6ou xum GuiBaer Juim-
HOI 10 33 M m Maccoii 10 150 1. ITO camoe KpynmHOE JKMBOTHOE, KOT/Ia-/TNO0 KUB-
mee Ha 3emne. M3-3a nepenpombicia oH ctan oyeHb peakum. Terreps npombicesn
ero sanpemeH, oH BKmodeH B Kpacuayio kuury BCOTLL

Puc. 213. llpeacrasurean orpsaaa Kurootpasusie: 7 — roay6oit kur; 2 — kanazor
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CBoeoGpasHoe CTpOeHNEe NMeeT UeOJUIbHbIU annapam ycaTbiX KHUTOB.
Ha BepxHeil 4emocT pasBuBalOTCA POTOBbIE IUIACTUHBI KUMOB020 YCA, PaCIo-
JIarasich B psiji 1O KpPalo BEPXHUX YeJIOCTEH Ha paccToaHuU 1 oM apyr ot apyra.
Buyrpennmii kpaii ka0 poroBoii racTuHbl pasmouyaneH. Bmecre Bce mactu-
Hbl 00pasyloT HeAWJIbHBIN anmapar. Kut, nurasich, MIMPOKO OTKPBIBAET POT.
Huxnell KoBmeoopa3Hoil 4eI0CThIO OH 3aXBaThIBAET MHOKECTBO TUIAHKTOHHBIX
PAYKOB M MOIIHBIM A3BIKOM OTIIEKMBAET MX, BbITAIKMBAsA BOJy HAPYXKy Yepes
1e/IMIbHBIIN anmnapar.

MapxokonsitHeie. [TpeacTasurenn sToro orpsaa (okono 200 Bugos) — pactu-
TEILHOAHbIE WIN BCESIHBIE JKMBOTHDIE: CBUHbU, Oezemombl (puc. 214), Gviku, 2op-
Hble bapamnvl v KO3bl, O1eHU, Hupadvl. KOHEYHOCTH UX UMEIOT KONbIMA — POro-
BbIE€ Y€XJIbl, KOTOPBIMM O/IEThI KOHEYHbIE (PATAHTM XOPOIIO Pa3BUTLIX TPETHETO
u yeTBepToro naibies. [lepsolii nanen peynuposaH, BTOPOH M NATHIN — HElOpa3-
BuTHL. Horm ABMraiorcs napauiesibHO OCH TeJa, IO3TOMY KIIOUHIbI OTCYTCTBYIOT.

Bce mapHOKOIIBITHBIE BEyT HA3€MHbINM 00pa3 XKU3HM, JIUMIIb OETEMOTbI CBA3AHDI
¢ BogoeMamu. OTpsiJ| pa3/e/isfioT Ha JIBE KPYITHbIE IPYIIIbL: HEKBAYHbIE U JKBAYHbIE.
K nesceaunvim naprokonvimmuvim OTHOCATCA GETEMOTBI U CBUHBU.

weei 1 HebonblwMmM xBocToM. Xenyaok ogHokamepHsiid. CBUHBM OTIMYAIOTCS BbITS-

HYTOW MOPAOM C XPSALWEBATLIM NSTaykom Ha koHue. CeuHbM BCesaHbl. MouiHbIMM
HUXHUMM KNBIKOMM U NATAYKOM OHW PACKAMNbLIBAIOT MOACTMAKY U BEPXHWI CIIOM NOYBLI, BbIMC-
KMBASi COYHbIE YOCTH PACTEHUH, HOCEKOMBIX, rPbi3yHOB, naaans. [lepexesaxHas Bo pTy nuwa
nocTynaet no nuiesogy B xenyaok. Xeauku Her.
BeremoTsl — KpynHbie xMBOTHbIE (Macca Tena Ao 3 T) € rpy3HbIM LMAMHAPUYECKUM TENOM,
KOPOTKMMKM HOFGMM, OFPOMHOM YNNOLEHHOW roNoBOi M ronoi koxen. XusyT B Bogoemax
Adpuku. bonblyio yacTs BpemeHu NPOBOAST B BOAE, BLICTABMB HA NOBEPXHOCTbL INA3A U HO3-

N BeremoTbl 1 CBUHBA — 3BEPU C MACCUBHBIM TENOM, HEBOMBLIMMM HOTOMM, KOPOTKOM

Puc. 214. [Ipeacrasurenn orpsaa [apaokonsitabie: 7 — 3y6p; 2 — Geremor
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APM, PACMONOXEHHbIE HO BO3BbILIEHMAX, KOK M Y MHOTUX BOAHbIX XWBOTHBLIX, ANS KOTOPLIX
BOXHO HABMIOAATL 3a TeM, YTO AENAeTcs HA NOBEPXHOCTM Bogoema. [utaiotcs Beremorts
BOAHOM M NPUBPEXHON PACTUTENBHOCTHIO.

Y oceaunvix NapHOKONbIMHHLIX HA HAYaJIbHOM 3Talle Ipolecca NUIeBa-
penus obpasyercs aceaxxa. Coppannas, rpybo nepexeBanHas 1 OOMJIBHO CMO-
YeHHasi CIIOHOM PacTUTEIbHAS IMUIA CHAYaJIA TONA/[A€T B NEPBbIH OTAEN CJIOXK-
HOro Xeayaka — pybey, (cm. puc. 196, b, c. 252). 31ech o BAMAHUEM CIIOHDI
¥ MUKPOOPraHM3MOB OHa nojiBepraeTcs 6poxenuio. [locrenenno numa nepeme-
IAeTCsi BO BTOPOM OT/EJ XKEJNYAKa — CemKy ¢ S9eMcThiMu cTeHKamu. OTciona oHa
OTPBITMBAETCS B POT, JIOJITO M THIATEJIBHO MEPEKEBBIBAETCH, CMAYMBAETCS CIIIO-
Hoit. Kammeo6pa3nas Macca 3araThIBa€TCsl BHOBD M ITONAJIAET B TPETHI OTAE
KeTyAKa — KHUICKY C BLICOKMMHM CKJIQJIKAMM HA CTEHKaX. 3aTeM IumeBas Macca
NEPEXOAUT B MOCHAEAHUI OTAEN KEAyAKA — Cbluy2, TA€ MOJBEPraeTCs BO3A€EH-
CTBHIO XKEJYJOUHOTO COKAa.

IO PA3BMTLIMU PE3LAMM HKHEN YEMIOCTH, NPUXUMAs K TBEPAOMY BanuKy Ha HEbe,
ABuxeHWem ronosbl obpbiBas pactenns. Ha kpynHbix KopeHHbix 3ybax umeloTcs
cknagku smanu, obneryailowme nepetupanue Teepaoi nuM. KuweuHuk XBauHbIX OYeHb
ANMHHBIA, Hanpumep, Y osubl oH B 20 pas anuHHee Tena.
MonouHsle xeneabl XBayHbix 06pa3yioT PACMNONOXKEHHOE B NAXY BbIMSA C ABYMS — YETbIPbMSA
cockamu. Ha noBHbix KOCTAX Yepena camuos (a y HEKOTOPbIX BUAOB M CAMOK) HaXOASTCS
pora pasfnmMyHOM BENUYUHBI U CTPOEHMS.

N Y XBQYHbIX OTCYTCTBYIOT pe3Libl B BEPXHEH YeniocTu. TpaBy OHM 3aXBATLIBAIOT XOPO-

B Hameli cTpaHe M3 JXKBAaYHBIX OOHMTAIOT HpEACTaBUTENH cemeiicTs buviuvu
u Ozenvu. K 6p1abuM oTHOCATCS ObIKU, 3YOpbL, 20pHble KO3bL M bapanl,
cauzaxu. IlpeacTaBUTENIN OJIEHBUX MMEIOT BETBUCTBIE KOCTHBIE POra, KOTOPbIE
cMeHsIOT exeroano. B Poccum pacnpocTpaHeHbl cegepubie, NAMHUCTbLE,
barazopoonvie onenu v J10CU.

HenapHokonsitHble. OTpsii 0OOBEAMHAET B OCHOBHOM KPYIHBIX JKMBOTHBIX
(18 BuaOB), MpUCIIOCOGIEHHBIX K GBICTPOMY Oery. ¥ HMX XOpOIIO pasBUT OJAMH,
mpemuit, najien, KOHIeBas (alaHra KOTOPOro ojieTa KonbiTom. Tunmmanbie npe-
CTaBUTEJIN OTPSUIA: I0waou, 3e6pvui (puc. 215), 0C1bL — pacipoOCTPaHEHbI B CTEMHBIX
U IYCTBIHHBIX paitoHax Azun u A¢gpuxn. JKusyr neboabmmumu Tabynamu. Tpaso-
saubl. [Tpornodennyio nunty 6mopuuno ne nepecesvisarom. XKeryrok onHokamep-
HbIi. YMCIeHHOCTE GOMBIIMHCTBA HENAPHOKOIBLITHLIX O4eHb HeGombmasd. [Toano-
CTBIO MCYe3Ja B ipupoje zowaos Ipicesanvckozo, orkpeitas 6oaee 100 et Ha-
3aj B mycThiHAX LleHTpanbHO A3MM M3BECTHBIM PYCCKUM IyTEMECTBEHHUKOM
H.M. IpxeBanbckum. ITocaeunii pas sty gomaib Buaean B myctbine [o6m B 50-x
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Puc. 215. [1peacrasurenu orpaaa Henapuokonsitupie: 7 — 3e6pa; 2 — ranup; 3 — Hocopor

rogax XX B. Ceifuac ee pa3BoAsT B 300MapKax U 3anoseguukax. [Ipeanpunara mo-
IBITKA PACCEIEHUS B MyCTHIHAX Jomajei [TpkeBasibCKoOro, BRIPAIIEHHBIX B HEBOJIE.

Bo BraXHBIX TPONMMYECKHX JIECAX, Y BOJOEMOB BCTPEUYAIOTCA PEJKUE TETIEPH
manupvt 1 HOCOPOzu. MHOTHE BIIbI HENTAPHOKOIIBITHBIX BKJIIOYEeHbI B Mextyna-

poanyio Kpacuyio kuury.

ITapHOKONBITHBIE M HETTAPHOKOIIBITHBIEC — HANGOJIEe MHOTOYHMCICHHbBIC TPABO-
sjiHbie 3sepr. OHM POKAAIOT XOPOIIO Pa3BUTHIX JETEHBIIIEH: Cpa3y MocJIe pok-
JieHusi, 0OOCOXHYB, J€TEHBIIN MOTYT CJI€J0BaTh 3a MaTepbio. B cBoe Bpems
OJIOMAITHUBAHME M Pa3BeJ€HUE JOMAJAEH ¥ KPYIHOTO pOraToro CKOTa Cro-
coOCTBOBATIO paafmeo 54 l'lpOlIBCTaHP"() qeaoBeyecTna. BbIBCI[CHO MHOTO
HEHHBIX MOPOJ{ KOPOB, OBell, Jomazeil. Jlo CHX Mop OHM CAYXKAT OCHOBHBIM
HOCTaBIMKOM OEJIKOBOM ITHIIM JIOSM.
XobotHbie. K 3TOMY OTpsily OTHOCSTCSI JiBa HbIHE CYIIECTBYIONMX BHJA
cIoHOB — unouuckui (puc. 216) n agpuxanckui. dro cambie KpylnHbie

Puc. 216. Uaanitckuit cioH
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Ha3zeMHble MJIeKonuTalomue. BbicoTa
a(pMKAHCKOrO CaOHA gocTuraer 4 m,
aauHa Tena — 5,5 m, macca — 7,5 T
Cpoeobpasen 06iuk ci1oHa. MaccusHOe
TEJO ONMPAETCsl Ha MOIIHBIE CTON60006-
pasabpie KoHeunoctu. Kaxawrii nazen
CHApYXH OJeT HeGOJBIIMM KOMIBITIEM.
[Iles koporkas. [onosa Gosbmas, ¢ Kpyn-
HBIMH BEE€pPOOOPA3HBIMM yIIAaMU, MAJI€Hb-
KMMU IVIa3aMH, C JUIMHHBIM MYCKYJIMCTBIM
x060mom. Ha xoHIle €ro pacioioxeHbl
HO3/IpH.



nonoe BHyTpW 06pa3oeakHme, No BCeit AnnHe pasaenenHoe neperopoakoit. Ha koHue

x060Ta UMEeTCsi OfiH MNK ABA NANbLEBMAHBIX OTPOCTKA. XOBOT CRyXMT ANs ABIXAHMS,
OBOHSHMS, OCA3AHMS, NTOMOTAET CAIOHY NPU NUTLE U efie. XOBOTOM CNOH OLLYNLIBAET NPeaMETI,
CPbIBAET TPABY, BETKMW, NNOAbI M OTNPABASET UX B POT, HABMpAET BOAy, BNPLICKMBAET €€ B POT,
nonueaer cebs, pacumwaet cebe AOPOry, NEPEHOCHUT TaXenblie NpeameTsl, Hanpumep GpesHa.
MpupyyerHsix B MHauM CNOHOB MCMONb3yioT NpU CTPOMTENLCTBE W Ans nepeso3a baraxa
B TPYAHOROCTYMHbIE PaHOHbI. PaHbLue MCMONb30BANKU CNOHOB B BOMHAX. YUCNEHHOCTb CNOHOB
B NpUpofAe o4eHb HeBOoNbLWAs: UX NONHOCTLIO UCTPEbUNU BO MHOTMX paioHax Appuku u3-3a
LEHHOM CNIOHOBOW KOCTH, UCMONb3yeMOW ANs U3rOTOBNEHMUS MOAENOK W ykpawenuin. Ha 3to
BepyT KOCTU KpyrHbIX pe3uos — BuBHEN, KOTOpble Y AdPUKAHCKOTO COHA MMEIOT TONLKO
camupl. PaamHoxaTtecs cnoHel HaumHatot 8 12-20 net, camku poxaaioT OaHOro-Asyx aete-
Hellwen oguH pas B 2—4 ropa. Xusyt cnousl go 60-70 ner.
Ha cesepe Espasun u CesepHoit Amepukn 40-180 Toic. net Hasaa obUTAnNM MAMOHTBI.
Haubonee nonHsie HaXOAKM CKENETOB, OCTATKM TyLU U LENMKOM COXPAHMUBLUMECS MyMUPULK-
POBAHHbBIE IK3EMNSPbl MOMOHTOB BbiM OBHAPYXEHbl B PAMOHAX MHOTONETHeH Mep3noTsl
Ha cesepe AkyTun. B 3oonormueckom mysee PAH 8 Carkr-lNetepbypre xpaHsTcs eaMHcTBeHHbIe
B MMPE Yy4eno B3POCNOTrO MAMOHTA U MyMUPULMPOBAHHAS TYLIKA AETEHBILA WeCTU-CeMU-
MECS4HOrO BO3pacTa.

N XoboT 06pa30BaH CUMBHO BBLITAHYTLIM HOCOM M BepxHeW ryboit. 310 myckynucroe,
4SS

HanGosnee cnenmanmaupoBaHHbIE BTOPUYHOBOJHBbIE (ObIBIIME Ha3eMHBIE)
MJIEKOIUTAIOIME — JACTOHOTME M KMTOOOpA3HbIE — IO-PA3HOMY CBSI3aHbI
€ BOAHOM cpeoit. JlacToHorue juisi pasMHOXKEHMs! BLIXOJSIT Ha Cynry (MUIM Ha JIe])

U JIEPKATCS TaM JI0 T€X MOP, NMOKA JE€TEHBIIH He MoapacTyT. Bce )Ku3HeHHbIe
| oTnpaBieHus (1axke pojbl) KUTOOOPA3HBIX mpoucxoasT B Boge. /s oGenx

3THUX TPYII XapaKTEPHbI JAJIEKNE MUTPALIMH.

B orpaapi [laprokonbiTabie 1 HenapHOKONBITHBIE BXOJAT 3BEPH, B OCHOBHOM

| BeylM€e HA3eMHbII 00pa3 JKM3HM, XOpowo Geraiomue. ITO PaCTUTETbHOS/L-
HbI€ JKUBOTHBIE, KOTOPbIE XOPOWIO NPUCIIOCOOIEHDI K IEPEBAPUBAHMIO PACTH-
TEJIbHOM MHUINHN.
X060THbIE — MAJIOUNC/IEHHAs U IBHO BHIMMpAlOIIasi rpymnia 3sepeii. Ouu crpa-
JAI0T OT MHOTHX IIPUPO/IHBIX KaTacTpod — 3acyX, nNoxkapos. MHOTO CJIOHOB
noruGaer ot pyk 6pakonbepos. bes nenenanpapieHHO 3a60THI CHIEIHATH-
CTOB O COXPAaHEHUHM CJIOHOB OHM OOPEYEHbI HA BLIMUPAHUE.

Otrpsaapt Jlacronorne, Kutoobpasusie, nacTel, 3ydaTbie M ycaTble KUTHI,

ﬁ Le/AWIbHBIM anmapaT, KMTOBBIM yc, oTpsaja [lapHOKONBITHBIE, JKBaYHbIE
NapPHOKOTBITHDIE, HEKBAYHBIE TAPHOKOIBITHBIE, KOIBITA, JKBa4Ka, OTpPs-
bl HenapuoxonbiTHbie 1 XOGOTHBIE.
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1. Ucnonways pucynku 212 n 213 (c. 269), ormeTsre 0COGEHHOCTH CTPOEHUS
{ )} wob6pasa xusnm npejacrasurenein orpaaos Jlacronorne u Kuroo6pasubie.
2. HazoBure AByX-TpeX NpeJACTaBUTEIEH OTPASOB MAPHOKOIBITHBIX M HE-
MAPHOKOIMBITHBIX. B 4eM CX0ICTBO M pa3muus B CTPOEHUM KOHEYHOCTEN
IAPHOKOMNBITHBIX ¥ HEMAPHOKONBITHLIX? YTO 06IMEro n Kak pa3mmJaioTcs
OpraHbl MUIEBAPEHUS Y JKBAYHDBIX U HEKBAYHBIX MTAPHOKOIILITHBIX?
3. Pacckaxkure 06 OCOBEHHOCTAX CTPOEHUS M TMOBEAEHHMS OJHOTO M3
npejcTaBuTesei oTpsajga Xo60THbIX. Kakyio posb UrpaioT CJI0HbBI B KH3-
HU 4YeJIOBEeKa?

§57 Beiclume, unm nnaueHTapHsie, 38epu: NPUMAThI

Orpsin ITpumamuv: Bxmoyaer HanboJee MHTE/UIEKTYalIbHO PAa3BUTBHIX IMPEJ-
cTaBUTEJIei KMBOTHOTO Mupa — 06e3bsin u iemyposé (okomno 200 Bujaos). Jlaxe
HA3BaHME OTPsJAa IPOUCXOJUT OT JATHHCKOTO CJIOBA NPUMA — <«IE€PBbIi»,
«TYyHIIMH» .

Pasmepsl npejicraBuTeNI€ii OTps/ia pa3IMYHbI: JUIMHA TeIa HEGOIbIINX IEMYPOB
okoJ10 10 cM, a kpynHoit ropmwuisl — 10 180 cm (puc. 217). TonoBa cpaBHUTEIBHO
HeOOoIbIIast, BEJIMKA 110 00'beMy yepenHas KopoOka. Y NpuMaToB XOPOIIO pasBu-
ThI TIOJYIIAPUs IIE€PEJHEr0 MO3Ta, KOpa KOTOPBIX 0Opa3yeT MHOTOYHCJIEHHBIE
M3BWIMHBI ¥ 60po3/ibl. MHOTHE BIJIBI BEYT ApeBeCHbIi 06pa3 xusnu. Koneunocru
Y HUX XBaTATEJIbHOTO TUIIA, C XOPOIIO Pa3BUTLIMU NaJblaMu, 6OIbIION IPOTUBO-
MOCTABJIEH OCTAIBHBIM, HA MANbIAX UMEIOTCS HOZMU.

Cemeiicteo MaprbiwkoobpasHbie 0beabsiHbl — Haubonee MHOrOYUCNEHHOE B OTPS-

% ne. B Hero BxopsT MaKaky, MapThILLKK U naBuaHbl. MapTeIlKK ¥ MOKAKK XUBYT rpyn-

& Namu, XOpOLO NA3aloT no gepesbsm U Beraiot no 3emne. OHU PaACTUTENBLHOSAHBI,

UMeIoT 3aluedHsle mewku. MasuaHsl — KpynHsie xuBoTHbIe (Macca Tena 40 kr) ¢ anuHHOM

moppaoit. bonbuwyto yacTs Bpemern oHu nposoasT Ha 3emne. XusyT npaiaamu (rpynnamu),

B KOTOPbIX CylecTByeT cTporas nepapxus (conopunHenue). Xopowo passutsl cnocobel 06-
LEeHMS: 3BYKOBbIE CMTHQAMbI, MUMMKQ, XKECTI.

CemeiictBo Yenosexoobpasnvie 06e3bsinbl OGbEANHSIET BU/IbLI, UMEIONIE
HanbOOJIbIIEE CXOACTBO C YEJTOBEKOM: WUMNAH3E, 20PUINY, opanzymaHa. Y HUuX
IMUPOKOE ILIOCKOE JAIO U HeboJIbIIMe YHIHbIE PAKOBHUHBI, XOpOMIoO pasnm"ax
U ITOXO0XKasi Ha ‘!CJIOBC'-ICCK}’IO Mumuxa. Muoro O6IIIHX C YE€JIOBEKOM '-leT
1 BO BHYTpPeHHeM cTpoeHnn. Hanpumep, ckeseTsbl mUMIIaH3€e U 9€JI0BEKA COCTO-
AT U3 OJTHUX M TEX KE KOCTCﬁ, HMEIONHUX CXOJHOE CTPOEHHE. Kak Yy "9€JIOBEKa,
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Puc. 217. INpumarsr: 7 — mapreimka; 2 — opanryras; 3 — mmMnanse; 4 — ropuuia

y 3THX 00€3bsiH U3BECTHBI YETBIPE TPYNIbl KPOBU. IMOPHOHAILHOE Pa3BUTHE
JUIUTEJILHOE, @ JIETEHBIN JIOJITO HYX/IA€TCSI B MATEPHUHCKOM YXOJe€.

Kpynubie yenoBekoobpasubie 06e3bsSHBI IMUTAOTCS PACTUTENLHOW MUIIE.
IlepeaBuraioTcs Ha YETbIPEX KOHEYHOCTSX, ONUPAsICh HA ThUIbHBIE CTOPOHBI JIa-
J0HEeH U cTonbl. I1pn Bo36yxieHNN 1 yrpo3e 9acTo NPUIIOAHUMAIOTCS HA 33/{HUE
KOHEYHOCTH U CTAPalOTCs HanyraTh NpoTUBHUKA. Ha HOub ycTpanBaioT ruesja us
serBeil. JKusyr rpynnamu no 15-20 oco6eii, B KOTOPBIX CyIIECTBYET CTPOroe
conopaunHenue (nepapxus). PasMHoXaThcsi HAYMHAIOT B Bo3pacTe 8-12 net. Pox-
Aa0T 0AHOrOo Aetenbima. OH ocTaeTcsi ¢ MaTepbio A0 AByX JeT. Ilpoxomknrens
HOCTD Xu3HU — 35-40 neT.

B oTpsa npuMaToB BXOAMT TaKke ceMecTBO /100U ¢ OfHUM COBPEMEHHBIM
BH/IOM — Hel06eK pasymiviii. O 6G1M30CTH Ye0BEeKa K BHICIIMM MJIEKOIMTAIONMM
CBU/IETENBLCTBYIOT CJIydau BOCIIMTAHMS «MAyIJiM» B MX CTaJax A0 MOAPOCTKOBOTO
BO3pacTa.

anMaTbI OTJIMYAIOTCS HauboJIee IpOrpecCUBHbBIMM Y€PTAMM: MOIIHO pa3Bu-
TbIM rOJIOBHBIM MO3I'OM M CJIOXKHbBIM ITOBE/IEHUEM. ITosBaenue yenoBeka cpeaun
NpUMATOB CBA3AHO C JUIMTEJIbHBIM PA3BUTHUEM €TI0 MHOTOYHUCJIEHHBIX IIPEAKOB:
NEPEXO/IOM K IIPAMOXOKIECHHUIO, O6’bClIHHCHMCM B I'PYIIIIbI, OBJIAJICHUEM PEYDIO |
H KOJUIEKTUBHBIM TPYAOM.

ﬁ Orpsp IIpuMatel, MUMHKA, HOTTH.

% 1. Kakumu o6mumn yepramm o61asaior npeacrasuresnn orpsiza [lpumars:?
2. Kakue 4epThbl IPUMATOB YKA3bIBAIOT HA MX BBICOKYIO OPraHU3aLMIO?

3. Haszosure yepThl CXOACTBA JTIOAEH C APYTMMH IPEACTABUTENSIMMU CEMEIT-
cTBa YesnoBekooOpa3Hble 0OE3bsHBI.
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§ 58 dkonornyeckme rpynnbl MAEKONMUTAIOLWMX

Miekonuraomue npucrnoco6GMINCh K JKM3HA B HA3€MHO-BO3/IYIITHOI, ITOYBEH-
HOU M BOJHOMW Cpe/lax XHU3HM, €CTh JIETAIOMMeE 3BEPU. B pas/myubIx npupoHo-
KJIMMATUYECKUX 30HAX MJIEKONUTAIONME HACEISAIOT JIECa, JIyra, CTENH, MyCThIHMU,
ropel. O6uTaloT o GeperaM BOJOEMOB, B peKax, 03epax, MOpsAX M OKeaHax.
[To o6pasy Xu3HU MJIEKOMUTAIOMMUX OGBEANHAIOT B HECKOIBKO 3KOJOTHYECKUX
rpyii. 3Bepu O{HOI 3KOJIOrMYECKOM TPYNITbl 00IAAI0T XapaKTePHBIMU OCOOEH-
HOCTSIMM CTPOEHMS, JKU3HEAEATENbHOCTH, noBegenus (puc. 218). (O6bacuenune
HA3BaHUs «3KOJIOTMYECKas rpymma» cM. B § 49, B ouepke 06 3KOJIOTMYECKUX IPyTI-
rnax mnTuil.)

Tunuuno nazemnvie MACKONUMAIOUGUE HACETSIOT JIECA U OTKPBITBIE TIPO-
CTpPaHCTBA. Y HUX MPONOPIHUOHAIBHO CJIOKEHHOE CHJIBHOE TEJIO, XOPOIIIO Pa3Bu-
ThI€ BBICOKME KOHEYHOCTH, MycKyaucras mes. [lepeasuraiorcs oun xoan6oii,
6erom u npeiranbem. Hanbosee sipko npusHaku rpynibl HPOSBISIOTCS Y ObICTPO
Geralommx 3Bepeit.

Cpenn HazeMHBIX 3BEpEil MHOrO PaCTUTENBHOSHBIX BHJIOB — 3TO OJ€HU,
n0wacu, anmuaonst, Kozavt, 6aparst u ap. Ocobbie NPUCIIOCOOICHUS NMEIOT MIIe-
KOIUTAIONIME, KOTOPbIE KOPMATCSI BETKAMU M JIMCThsIMU Jiepesbes. Tak, y smupagha
XOPOIIO pa3BuTa mesi. ITO MO3BOJSIET €My CPbIBATh JIMCThS, HEJOCTYITHbIE JUIs
JIPYIUX Ha3€MHBIX JKMBOTHBIX, XOPOIIO BUJIETh M BOBPEMsI OOHAPYKMBATH BPAros.
Y 10106 MOMHOE KOMIIAKTHOE TEJIO, MACCHBHAsI TOJIOBA M KOPOTKAs e KOM-
NEHCUPYIOTCSH JUIMHHBIM TTOIBYIKHBIM XO00TOM.

XumHble 3BEPH, KOTOPbIE MOJACTEPEraloT JA00bIYY, HANpUMEp J1e6, muzp,
PbICh, UMEIOT HE TAaKUE JUIMHHBIE HOTH, KakK y Oerajommx. CpaBHUTEIbHO JUIMH-
HbIE HOTH Y XUIITHUKOB, MPECIEAYIONNX J00bIYy, HAPUMED Y 601KA U 2zenapoa.

Hpviearowgue maexonumarowgue — 3a:y, MYwWKanUux, Kenzypy odnajia-
10T JUIMHHBIMUA CHJIbHBIMU 33/IHUMH HOTAMHM M YKOPOYEHHbIMH, Gojee crabbiMu
nepeHuMu.

Y kenrypy ciabble nepejHue HOTM MOTEPSIN CBOE 3HAYEHHUE OINOPbI NpH
NPU3EMJIEHUHU TTOCJIE€ TIPbLKKA. 3aTO Pa3BUT JUIMHHbII XBOCT, HA KOTOPbIH 1IpH
MEUIEHHOM JIBMDKEHUHU JKMBOTHOE OIMPAETCs, a TP OOJIbIINX MPbLKKAX OH MUT-
paeT poJib HasaHcupa v pyJas.

Haszemno-opesecuvie Maexonumarougue xuByT B JleCax N CBI3aHbI C Jipe-
BECHO-KYCTAPHUKOBOI PACTUTENBHOCTBIO. OHU yCTPaMBAIOT FHE3/Ia HA JIEPEBbIX,
a KOPMATCS KaK Ha 3eMJI€, TAK Y Ha JIEPEBBAX. Y 3THUX 3BEPEH BBITAHYTOE, CHIbHOE
1 TM6KOE TeJI0, yKOPOUEHHbIE KOHEYHOCTH, BOOPYKEHHBIE OCTPBIMHM KOI'TSIMH.
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Puc. 218. 3sepu, Beaymue pasimunbiii 06pas xkusnan: 7 — kpor; 2 — Gapeyk; 3 — 6eska; 4 — kabam;
5 — Gaaropoanblii oeHb; 6 — JeTyuas Mbllilb; 7 — MOPCKOH KOTHK; 8 — Jeb(uH

K aT0i1 rpynne orHocaTCs 1ecnasn Kynuya, coboan, beaxa, oypynoyx. Y muo-
MX MEJKHX Ha3€MHO-PEBECHBIX BHJIOB XOPOIIO Pa3BUT XBOCT C JUIMHHBIMHA
OCTHCTBIMM BOJIOCKAMHM, YTO CIIOCOOCTBYET IMUIAHUPYIONIMM NpbDKKaM. Y 1emsizu
no G0KaM TeJa MMEETCs KOKUCTasi CKJAajKa, yJydinalomas [LIaHUPYolme
BO3MOKHOCTH.

Housennvie maexonumarowue npucnocotIeHbl K poomeMy oopasy Kus-
Hu. MHOTrME BU/IbI TOYTH BCE BPEMSI IIPOBOJSAT MO/ 3€MJIEH, PEJKO MOABISASACH HA
HOBEPXHOCTH.

Teno 3emnepoes KOpPOTKOE, BAIbKOBATOE, MEHHbIN OTAE] HE3aMETEH, XBOCT
peayuuposan. Mex KOPOTKMi, TrycToil, 6€3 OCTEBBIX BOJOC, HOTH KOPOTKHE
C CHJILHOM MYCKYJIaTypO# ¥ 60JIbIIMMU KOTTAMHU. YIIHbIE PAKOBHHBI PEAyLIMPOBa-
Hbl. 3pEHME TUIOXO Pa3BUTO, a Y HEKOTOPBIX MO/3EMHbBIX 3BEPHKOB (Hanpumep,
y Cienvluua) r1a3a CKpbIThI 10/ KOJKeil. XOpOIIo pasBUThI y 3eMJIE€POeB OOOHIHUE
u ocasanue. Kpom poer 3eMI0 CHIbHBIMU, BHIBEPHYTBIMHU HAPYKY JIONATOOGpa3-
HBIMM [€PEJIHUMU KOHEUYHOCTSIMU U BBITAIKMBAET 3EMIIO HA MOBEPXHOCTD IOJIO-
Boi. Cenvius poeT 3eMIII0 KPYITHBIMU, BbIIAIOIMMKCS BIIEPE]] Pe3LaMu.
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Jlemarouwue maexonumarougue B NoJHOM Mepe OCBOMIN BO3JIYIIHYIO CPey —
npucnocobmmck K nosery. K aToii rpynne oTHocsTcs npeacraBurem orpsaga Pyko-
kpbuibie. [lepeiaue KOHeYHOCTH y HUX ITPEBPAIIEHbl B MO/IBYUKHbIE KPbLIbs. JleTa-
TeJIbHAs IEPENOHKA HATSHYTA MEX/Ty CHIBHO BBITSHYTBIMU KOCTSIMM KMCTH TIEPE/T-
Hell KOHEYHOCTH, TYJIOBHUIIEM, 3a/{HEH KOHEYHOCTBIO M JIaXKe XBOCTOM. Y GbICTPO
JIETAIOMMX 3BE€PHKOB, HAIPUMED Y PbLHCEL 6EUEPHULbL, KPbUIbS JUIMHHBIE U Y3KUE;
y MEJUIEHHO JIETAIOIMX YUaH06 — MUPOKMe U Tynbie. B cBa3u ¢ noserom y pyko-
KPBUIBIX XOPOIIIO Pa3BUThI IPY/IHBIE MBIIIIIbI, KOTOPbIE, KAK U y ITHIL, TPUKPETUIsi-
IOTCSL K KWJIIO TPYAMHBI ¥ KOCTSAM KpbUibeB. JleTyune MpImmm 106b1BAIOT HACEKOMbIX
B Bozayxe. HekoTopbie m3 HUX, KaK ITHUIIbI, COBEPIIAIOT CE30HHbIE MUIPALIMM:
HA 3UMOBKY YJIETAIOT B TEIUIbIE PAHOHBI. Y BCEX PYKOKPBLUIBIX XOPOIIO Pa3BHUTbI
OpraHsl CJIyxa ¢ GOJBIIMMH YIIHBIMM PAKOBUHAMH, 0OECTIEYMBAIONINE IXOTOKAIIMIO.

Boonvte u 0xK0106800HbIEe MAEKONUMAIOWUE — KUTOOOPA3HBIE U JIACTO-
HOTME — TUIIUYHbIE BOJHbIC 3B€pH. KUTBI MOTHOCTBIO yTPATHIM CBA3b € CYIIEH.
¥ Hux o6rekaemMoe peibo0OpPa3HOE TEJIO, FOJI0BA CIMBAETCA € TYJIOBUIIEM: MIEHHbIN
otaes orcyrcTByeT. OpraHoM JBMIKEHMS CJIYKUT XBOCTOBOM riaBHuK. Ilepeanne
KOHEYHOCTH, BHIOM3MEHEHHBIEC B JIACTBHI, BBINOJHAIOT pOJb pylel. 3agHue
KOHEYHOCTU peAylupoBaHbl. Micuessn yiiHble pPakOBUHBI, 3aKPbIT HaPYKHbIH
CJIYXOBOM MPOXOJI, HOCOBBIE OTBEPCTHS 3aKPHIBAIOTCS KJIANaHAMH, OTCYTCTBYET
IIEPCTHBINA MOKPOB. XOPOIIO Pa3BUT NOAKOKHbIH XKHUP, 06eCneYnBalonui TEo-
M30JAIMI0. B CBA3M ¢ MUTaHMEM IUIAHKTOHHBIMU OPTraHM3MaMHM Y YCAThIX KUTOB
ucYe3nn 3yObl M Pa3BUIICH OCOOBIN 1e/IMIbHBIN anmnapar, COCTOAMMI U3 MHOTO-
YHCJIEHHBIX POTOBBIX TUIACTHH, TAK Ha3bIBAEMOTO KUTOBOTO yCa.

BoJbIIyIO 9acTh KU3HM IPOBOJAT B BoJIE acToHOTHE. OIHAKO OHYM HE YTPaTHIN
CBSI3U C CYIIEi: BBIXOAAT HA CyIIy, Ha JIEKOUINA, B IEPUOJL PA3MHOXKEHUS.

Y IaCTOHOTHX J{B€ APl IACTOB, IPUHUMAIONMIMX YYaCTHE B JIBMIKEHUH B BOJIE.
[IlepcTHBIN MOKPOB PEyIIMPOBAH, XOTS JACTEHBININ POXKIAIOTCS MOKPHITHIMU I'YCThHIM
mMexoM. TepMOM30IMPYIOIILYIO POJIb BBIMOTHAET TOJCTBIN CJI0M MOAKOXKHOTO KUPA.

Miekonuramomue, BeJylue noaYyeo0Hbll 006pas JHCU3HU, TPUHAUIEKAT K pas-
JIMYHBIM CHCTEMATUYECKUM I'PYIIIAM, UCTIOJIb3YIOT pa3Hyio numty. OHako oHu ume-
0T OGIIUE YEPTHI B CBA3M € ITOJYBOAHBIM 0OPa30M JKM3HU: KOHEYHOCTH CHAGKEHbI
IUIABATEJILHBIMH [I€PETIOHKAMHM, XBOCT B BOJIE BBINIOJHAET (PYyHKIIMIO PyJisi, INEPCT-
HBII ITOKPOB XOPOIIO PA3BUT, UMEETCS IYCTOM TEILIBIH MOAMEPCTOK. 3a MepPCThio
3BEPBKH, BEIYIIME ITOJIYBOAHBII 06pa3 )KU3HU, TIIATEIBHO YXaKUBAIOT: pasdupaior,
PacYechiBaIOT, CMA3bIBAIOT JKUPHBIM CEKPETOM KOKHBIX Xkee3. K maekonuraonmm,
BEJIyIINM TIOJTYBOHbII 06Pa3 JKU3HU, OTHOCSATCS YMKOHOC, 8bIXYXO0b, GO0, 6b10-
pa, onoampa v ap. B Bojie OHM IPEKPACHO TUIABAIOT W HBIPAIOT, CBOOOIHO NepemMe-
I[AIOTCSE IO CYIIE, XOTSI B CKOPOCTH 3aMETHO YCTYIAIOT TUITMYHBIM HA3E€MHBIM 3BEPSIM.
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Cpeayn HazeMHBIX, MOYBEHHBIX, BOJIHBIX, TOJYBOAHBIX M JIETAIOMMX 3BEpeil
€CTb MPEACTABUTEN PA3HBIX OTPSAOB U ceMeicTB. OHM 00IAfAI0T CXOAHBIMU
aJlanTUBHBIMM (MIPUCIOCOOUTENBHBIMH) YEPTAMHU K CXO/[HBIM YCJIOBHUSIM OGHTA-
HUS1, COCTABJISIOT OTAEIbHBIE SKOJIOTHYECKNE TPYIIIIbI.

y Tunuuno nHazemHble MJIEKOIMHUTAIOIMNE, IIPLITAIONINE MJICKONIUTAIIIHE,
HA3€MHO-IpEBECHbIE, IMOYBEHHDbIEC, JIETAIOINE, BOJAHBIE N OKOJOBO/JHbBIE
MJICKOITUTAIOME.

1. Ilepeunciure OCHOBHBIE 3KOJOTMYECKHE TPYIIIbl 3BEpeil. YKaKuTe
OCHOBHBIX IIPEACTABUTENEN KAXKJ0N U3 HUX.

2. Kakumu o61IMMH Y€pTaMyu BO BHEITHEM CTPOEHHMH M OBEACHUH 00.1a/1a-
10T GEralmue U NMphIralomue MIEKOMUTAIONME OTKPBITBIX MPOCTPAHCTB?
3. HazoBure uepThl NpUCOCOOJEHMIT K JpeBeCHO-Ia3aomemMy odpasy
JKU3HU y 3B€pPEil Ha HECKOJILKUX ITPUMEpPax.

4. Yro xapakrepHo Juisi polomux 3sepeii? [ToarBepaure npumepamm.

5. Kakumm o6muymMm yepramu 061a/1aloT BOJHbBIE MJIEKOITUTAIONINE?

§ 59 3HaueHue MNEeKONUTAIOWMX QIS YeNnoBeKa

Oomawnue 3sepu. OloMamHMBaAHNE MJIEKOMUTAIONIMX HAYATOCh B IyOOKOM
apesnoctu. Kak ckazano seime (cM. ¢. 9), nepBoii 6p1a ooMamHeHa cobaka.
CoBpeMeHHBII eBPONEICKUIT KPYNHbLU pozambiil CKOM 1POU30IIET OT JUKOTO
Obika Typa okoso 10 Teic. et naszan. B ucropuueckoe Bpems Typ 6buI pacnpocT-
panen B Espone, Asun n Cesepnoii A¢gpuke. Ha HEro OXOTHIMCH B CTEIHBIX
M JIECOCTENHBIX paiioHax B 310Xy /Ipesueii Pycu. ITonaraior, 4To Typ nc4e3 oKoso
TpeX cToseTuii Hazal. OT eBpPOIecKOro ¥ a3MaTCKOro TYPOB IPOU3ONLIM COBPEMEH-
HBIE IOPO/Ibl KPYITHOTO POraToro CKo-
ta. Cpejy HUX pa3jiMyaioT MOJIOYHEIE,
MsICHBIE M MSICOMOJIOYHBIE ITOPO/IBI.

Cpeau mMonounbIx nOpoo cieayer
YIIOMSIHYTb X0AMO020pcKyto (puc. 219, 7).
Ee npexacraBuresm umeioT uepHO-Ge-
JyI0 OKPacKy, Macca Teja y Kopos 6o-
aee 500 kr, y 6p1k0B — 10 1 T. IIpn xopo-
LIEM yXO/I€ KOPOBBI MOTYT IaBaTh OKOJIO  pyc 919, Xoamoropexas (1)

5 T mosnoka B roj. TeMHOM OKpackoM  u spociasckas (2) HOpoabl KOPOB
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MEPCTH OTIMYAIOTCS KOPOBBI APOCAAGCKOU nopoabl. OHM HE TakKue KpyIHbIE,
KaK XOJIMOTOPCKHE, M YJIOU MOJIOKA Y HUX MEHBIIIE.

K Jiyqmmy MACHBIM nOPOOAM OTHOCIT KAIMbIYKYIO N KA3AXCKY10 6en0-
2021068Y10. KOpOBBI 3THX MOPOJI XOPOIIO NEPEHOCAT CYPOBBIE 3UMbI U JKapKO€e
neTo, TensTa GuicTpo pacTyT. KaiMbinkue KOpOBbl MMEIOT PbDKEBATO-KPACHYIO
okpacky. Boikn 06brano gocruraior maccer 900 kr, koposbl — 500 kr. Yioum —
okoJio 1 T B roa.

K MACOMONOUHBIM NOPOOAM OTHOCAT CUMMeHmMaibckyro. Ona Gbuia
soiBesiena B [Iseiinapun. JKMBOTHBIE MMEIOT NAJIEBYIO, PEKe KPACHO-TIECTPYIO
okpacky. B npouuiom Bexe KOpoBbI 3TO# TOPO/b! GuUt 3aBe3eHbl B Poccuio u nmo-
CIYIKHJIM JUIst BBIBE/IEHMsI MHOTMIX MECTHBIX TTOPOA. Berkn pocturaior macest 1,1
a kopossl — 10 600 kr. Cpeanuii ynoit — 4,5 T B rox.

KOPOBHMKM NpeacTaBnsioT coboit Gonblme KUpnuuHbie Unu 6nouHbie CoopyXeHus

C HakNoHHbIM nonom. Ha dpepmax cylecTsyioT MEXAHW3UPOBAHHbBIE AOCTABKA KOP-
moe, ybopka nomeleHus 1 norka kopos. B oaHom cnyyae Kopossl NPpUBA3aHLI HO OAHOM Me-
CTe, B CBOEM CTOWMNE, W NWLLIL NEPUOAMYECKM MX BbIMYCKAIOT HA nporynky. [lpyroi sapuaHT
XMBOTHOBOAYECKOTO KOMNNEKCa NPeAnonaraer BIFOH CKOTA Ha nactéuwa. B ioxHbix
PAAOHAX eCTb CNeuManbHeie NacTOMULa C BPEMEHHBIMU 3aroHaMM. Ocoboe BHUMaHKWe yae-
NSIOT NOMELLEHMSIM AN KOPOB, KOTOPbIE BCKOPE AGAYT NOTOMCTBO, M Anst MonopaHska. Ot 3a-
60T O KMBOTHBIX, TUWATENLHOCTU YXOAQ, NONHOLEHHOTO KOpMNeHus, ybopku 1 aesuHdpek-
UMM MOMELLEHMI 3ABUCST 3A0POBbE W NPOAYKTUBHOCTE XMBOTHbIX. Bonbwoe 3Havenue
umeioT paboTa No ynyylWeHUIO CTAAA M NOAREPXAHWE KAYECTBA NOPOA KOPOB B 3ABUCHMO-
CTW OT CNEeuMan13aunm Xo3amucTea.

ﬂ Kpome nuuHbIX XO3SHCTB CyLIECTBYIOT XMBOTHOBOAYECKME pepMmbl. CoBpemeHHble

Menxuii pozamutii cxom — 06UblL 1 K03bl. OBErN pa3BoOAAT JUIst TOJyHeHUs
MSICA, MEPCTH, TKYP, MCIOIb3YIOT MOJIOKO. O6%4e600Cm60 — BaKHOE HalpaBJe-
HUE JKUBOTHOBOJICTBA.

[TpeakoM JOMaIIHEl OBIIbI CYUTAETCS MYGPAOH, PACTPOCTPAHECHHBIN B FOPHbIX
paiionax CpeausemaoMopbsi. CymecTsyioT mMOHKOPYHHBIE, NOIYMOHKOPYHHbLE
u zpybowépcmuvie nopoast osen (puc. 220). ¥ TOHKOPYHHBIX OBEIl JUIMHHASA
TOHKasi IEPCThb, COCTOsNIAs TOJAbKO M3 myxa. Jlyumeil mopogoii cauraercs
ACKAHUTICKAst MOHKOPYHHAS!, BbiBejeHHas akajeMnkom M.@. MIBaHOBBIM B 1L1e-
MeHHOM xoagiicTee Ackanust Hosa Ha Ykpaune. C oHoro 6apana HaCTpuraior
10 30 kr mepcty B rog. CymecTByIoT CrieluaibHbIe OBIHEBOAYECKHE (PepMbL.

[py6owepcTHbie nopoasl OBeU — POMAHOBCKAs, kapakynbckas. Wx passopst
KS‘-% ans nonyyenus wkyp. LLlepcts ux coctout M3 octesbix BOMOCKOB U nyxa. Y srust

KaPaKyNbCKMX OBEL| LWEePCTh LWEeNKoBUCTas 1 BnecTawas, 3akpy4eHHas B KpyTbie XecT-
Kue 3aBUTKM. MIX WKypbl UCMIONB3YIOT ANS M3rOTOBNEHMS L6, BOPOTHUKOB M ronoBHbiX y6opos.
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M3 wkyp poMaHOBCKMX OBELL U3rOTABIMBAIOT
wy6bl 1 aybnexkn. Cylwectsyer Heckonbko
MACHBIX nopop osel. [lns nonyyexus msca
M XMPa PA3BOAST KYPAIOYHbLIX OBEL.

Ot k03 nonyyaioT MOMIOKO, MSICO, WepCTb,
wkypsl. Ko3bl MeHee TpebosartenbHbl, Yem
OBUBI, K YCNOBUSIM cofiepXaHus. M3secTHb

QHrOpCKMe KO3bl C [NIMHHOM U MATKOM Lep-
crbio (puc. 220, 5).

Jlomawnue céunvu BbIBEJIEHBI OT
HECKOJBKMX BHJIOB JUKHUX CBUHEH.
HecomuenHo, olHUM M3 IPEAKOB ObLI
Kabau, pacpoOCTPAHEHHBIN B yMEpeH-
Hpix mupoTtax Espasum n Cepepnoit
Amepuku. CBUHBM BCESJIHBI, HEIIPH-
XOTJAUBBI K KOPMY, OBICTPO paCTYT.
O61212a10T OY€Hb BBICOKOM IUIOOBU-
TOCTBIO: MATKA HA CEUHOB004eCKOU
hepme npunocur 12 n 6onee nopocsT
B roa. HaubGosee mssectHa yxpaur-  Puc.220. Tlopoawt osen (7—3) u ko3 (4-5):
cxas bGenasi cmennasi NOPoja, Cpas- ;_ac"a""ﬁ“‘"‘”‘ PORRORTREES

— Kyp/tiouHas (MscHas);
HUTEJBLHO GBICTPO JOCTHralomas mac- 3 — pomanosckas (rpyGomepcrHas);
col 200-300 kr. Ot cBuHEN IIOJIy4aioT 4 — mos0uHas TOPOJA, 5 — HyXoBas MOpoAa
MSICO, CAJIO U LIKYPY.

Jlomawnue rowadu — noTOMKHM AMKOI IO U — MAaApnana, KOTopbli oou-
Tan B crenax Esponsl eme B Havare XX B. Jlomazeit uzgasna (¢ IV teicsuenerus
A0 H.3.) UCHOJBL30BAIM JUI BEPXOBOM €3]ibl, NEPEBO3KU TI'PYy30B, 06paboTKN
nouBbl ¥ Apyrux paGoT. B paiioHax, rjie KoHe800CcmeE0 TPAAUIIMOHHO, IO
€T MACO Jomajeii (KOHUHY), TOTOBSIT U3 MOJIOKA KOOBUIMIL KMCJIOMOJIOYHBII
HAUTOK — Kymbic. VI3 mKyp nomajeil m3aroToBasioT Koxu. BeiBeaeno Goiee
200 mopoxa somaxeit. Haubonee usBecTHnl apabekas, anziuickas, pycckas
oproeckasn (puc. 221), axarmexuncxas, 6ydennosckasi. B Poccun BbiBesex
BAAOUMUPCKULL MANCEN0603, KOTOPBIH CIIOCOOEH BO3UTH TSHKECTH 20 16 T

nowapy u 6nuskue K HUM pycckue ctenHsie. MaeectHo Gonee 20 nopog Huako-

pocneix (Beicotoit 130 cm) nowapei, HasbiBaembix nowu. B HacToswee BPEMS UX
MCNONb3YIOT B NAPKAX ANS KATAHUS AeTer. DTH ManeHbK1e NoWaaku BbiBaloT pasHbiMM
no okpacke.

ﬂ bonblioi MHTepec NpeacTaBASIOT HU3KOPOCNLIE C JNIMHHOMN LIEPCTBIO MOHIONLCKME
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Puc. 221. Jlomajb OpI0BCKO# IOPO/bI (C1€6a) W BIAMMUPCKUI TSKET0BO3

Cegepnwie onenu (puc. 222) nmeioT BaxHOe 3HaueHue juis xxureneii Cesepa.
OJnenea00bt OT HUX NOJTYYAIOT MSICO, MOJIOKO, IIKYphbl. B Teuenue Bcero roaa one-
HU HaXOJAATCsI HA BHINACE, IIUTAIOTCS CAMOCTOATENbHO. 3UMOIT OHM PaCKalbIBAIOT
B CHETY JIyHKH, JIOCTaBasi M3-TI0J{ CHEra KOPM — JIMIIAMHUKU (B OCHOBHOM SIT€Jlb,
WIM OJIEHUI1 MOX), Be4HO3esIeHble pacTenusi. B Tynape npu crazax B 1500 ronos
COXPaHSIETCS KOYEBOE OJIEHEBOJICTBO.

KponukosoactBo — oTpacib XMBOTHOBOACTBA, 3AHWMMAIOWASCS PA3BEAEHWEM
Kg\-La kponukos. OT HUX NOAYHAIOT MACO, WKYPKH, NyX. [lOMAWHUIA KPONKK 3HAYUTENLHO
KpynHee AMKOro: AnuHa Tena aomaiuHero kponuka 70 cm, aukoro — 44 cm. Aktue-
HO Pa3BOAAT KPONMKOB Ha HeGonblmx pepmax B ctpanax 3anaaHoi Esponsi (okono 40 %
8o ®paHumn). B kponukoBoayeckmux xo3MCTBAX HAWEH CTPAHbLI PA3BOAST TAKWE NOPOAb!
KPONWKOB: Cepbiii BenukaH, vepHo-6ypbii, wuHwunna (puc. 223). Kponukos copepxar
B KNETKAX C PeLeT4yaTbiM JHOM U KOPMYLUKAMU
[ns ceHa, Tpasbl M KOHueHTpaTos. B cneunans-
HOM 30KPLITOM SILUMKE CAMKQA YCTPAMBAET rHes-
RO ANS AETEHbILEN, BLICTUAAS €ro COBCTBEHHBIM
nyxoMm. [leTeHbilm poXAaIOTCS CNenbiMu U ronbi-
MM, Yepe3 MecsiL, HOYUHAIOT MUTATLCS CAOMOCTO-
stensHo. CyliecTsyioT kponukosoadeckue dep-
Mbl, HQ KOTOPbIX COAEPXAT HECKONbKO ThiCAY
KPOSIUKOB.

O/10MaNIHUBAHUE HOBBIX BU/IOB MJIEKO-
NUTAIOIMX IPOJI0JDKAETC s 10 cux nop. Ha-
NpUMEP, Ha HECKOJIbKUX (pepMax BeJAEeTCs
Puc. 222. CeepHblii oneHb pabGoTa 1o 0IOMAITHUBAHUIO JI0CS, YTOObI
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UCIIONb30BATh €r0 KaK TPAHCIOPTHOE
KHUBOTHOE B JIECHBIX PailOHaX. V/
Knetounoe 3seposopacrso. B nocies- . A
HEE BpeMs HNIMPOKO PACHPOCTPAHEHO N
Kxiemounoe 36epo8odcmeo. Passo-
JAT Cepedbpucmo-ueptvlx 1ucuy, nec-
406, HOPOK, Hympuil. BeiBeieHbI TOPO-
bl MYIIHBIX 3BEPEi, HAIIPUMEP HOPKH,
C TAaKOM OKpPACKOW Mexa, KOTOPOH He
cymecTByeT B npupoze. s yryanie-
HUS TOPOJ NMPOBOJSAT CKpeIMBaHUE
JOMANIHUX JKMBOTHBIX C AMKHMH BU-
JlaMu.

CneuMansHo pa3BOAST ANS Hays- -
Z&! HBIX MCcnepoBaHuini nabopartop- €
HBIX XMBOTHBIX — MbIlUEH, KPbIC,
MOPCKMX CBUHOK. 1

Oxomuqbe-npomucnonue 3sepu. Puc. 223. Pazubie Hoponl KPOJIHKOB:
1 — pycckmii rOpHOCTAEBBII;

W3 npumepro 300 Bnos maekonura- 2 — cepurit Bemkan; 3 — Geiblii BeJIMKaH;
ONMX, OOMTAIIMX HA TEPPUTOPUM 4 — vepHO-Gypblil
Poccun, 0k010 MoI0BUHBI — OGBEKTHI
IPOMBICIOBO M CHOPTUBHOM OXOThbI. /Uil MONyYEHUs IYITHUHBI MCHOIB3YIOT
ok0s10 50 BUAOB MJIEKONUTAIOIIMX, B OCHOBHOM 3TO OenKka, coboab, ondampa
(puc. 224), necey, nucuya, sauypt. Kpome nymseix 3sepeii B Hauieii crpase 100bi-
BAIOT KOMBITHBIX — KaOaH08, J10cell, cesephbix oneneli. He yrpati cBoero snave-
HMSA TpoMbIce acToHOorux. Ha YykoTke Uit MECTHBIX HYX/{ JOOBIBAIOT KUTOB.
Oxpana mnexonuralowmx. B pesyibraTte MHOrOJIE€THErO HEYMEPEHHOTO TIPO-
MBIC/Ia MHOTHE BH/IbI MJIEKOITMTAIOMMX CTAIHA PEAKMMU. 32 UCTOPHYECKOE BPEMSI
ucyeszno 6onee 120 Bumpos 3Bepeii,
GOJBIINHCTBO — M0 BUHE YeJIOBEKA.
BricTpoe cokpamenne YMCIeHHO-
CTHM MHOTHX BH/IOB MJIEKOIMUTAIONMX
TpebyeT crenuaibHbIX Mep M0 UX OXpa-
He. CBeIeHHs O COCTOSTHUH TTOITYJISIIIHIA
PEAKMX BUJOB XXUBOTHBIX U HEOOXOMU-
MbIX Mepax oxpaHbl BHOcaTCcs B Kpac-
nyio kaury BCOIL. B Kpacnyio kuury  Puc. 224. Ounarpa
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Poccum srmouenst 68 Bingos miaekonuraommx. Cpean HUX — aMypeKuil muzp,
pycckas 6vbixyxoas, cunui kum u ap. Oxora Ha HUX 3anpemena. B nacrosmee
BpeMs MPEANPUHUMAIOTCS MEPbI IO BOCCTAHOBJIEHUIO UX YHCIEHHOCTH.

Cospanbl 3an06eOHUKU, TA€ OXPAHAIOT BECh KOMILIEKC MPUPOAHBIX YCI0-
BUI1, B KOTOPBIX OOMTAIOT peJKHE JKUBOTHBIE.

B 3anoeepHuke octpoea Bpawrens
Q\-La OXPAHSIOT MecTa, Kyad npuxopsT

ons pasmHoxenus benbie Measeam,
M 30eCb COAEPXMTCS CTQAO 3aBE3EHHbIX
osuebuikos (puc. 225). B Jlannanpckom
3anoBefHWKE OXPAaHSIOT Mecta obuTaHus
cesepHoro onexs, nocs, byporo measens.
B Mpuokcko-TeppacHom 3anoseaHuke pas-
BOAAT M OXPaHsIOT 3ybpa. Xopowo u3secT-
Ha Gonbwas pabota No BOCCTAHOBAEHWIO
ynucneHHoct 6obpa B BopoHexckom 3ano-
seaHnke. CneupansHo ans oxpaHsl cobons
ewe B 1916 r. 6bin opranusoeax bapryau-
Puc. 225. Opue6bik CKMI 3aNOBeAHMK.

Cpean Mep 110 COXPAHEHMIO PEJKMX BUJIOB BAXKHOE MECTO 3aHUMAET pa3Be/ie-
HUE UX B 300napkax u numomnuxax. Tak, BO Bcex 300napKax Mupa, I€ cojaep-
Kar owaos [Ipicesanrvekozo, BeyTcs IJIEMEHHbBIE KHUTH, B KOTOPBIX PErMCTPH-
PYIOT BCEX POAMBIIMXCH B HEBOJIE JKMBOTHBIX € MX POJOCIOBHON U MECTOM COAEP-
KAHMSL.

OpHoi1 13 Mep 1o oGorameHnio (hayHbl ABIAeTCS aKKaAumamusayus. Onna-

KO € JIOJDKHA IIPeAIecTBOBaTh 60bnas HayyHas pabora. TmarenbHo nayda-

IOT HKOJIOTHIO BUJA-BCEJIEHITA. BBISCHAIOT, HE IPUHECET JIN €T'0 BCEJIEHUE BPE/l

TaM, TJie PaHblle BUJ HE BCTPEUAICA: HE CTAHET JIM OH PACIPOCTPAHUTEIEM

OIACHBIX 60JIEe3HEN NI KOHKYPEHTOM BH/IaM-a6OpUreHam.

B Hawen crpaHe 6bina nposefeHa ycnewHas akknMmaT3aums OHAATPLl — Cesepo-

QMEPMKAHCKOTO rPLI3yHa, BEAyWEro nonyBoaHbid o6pa3s xu3Hu u obnapaiowero

ueHHbIM mexom. OHgaTpa 3acenuna noaxopsiume mecta no scer Espasmu, npouukna
naxe B CybapKTuKy; 3aHSNG OAHO M3 NEPBbLIX MECT B MPOMBLICAE NylHbix 3sepei Poccuu.
AKKNUMATU3aUMS PSAa APYTMX 3Bepeit Bbina HeyaauHoH.

Ceiigyac cunTaeTcsi HauboIee ONPaBAAHHOW PEaAKKAUMAMUIAUUSL KNBOT-
HBIX — PACCEeJIEHHE UX B T€ PAlOHbI, IJIe OHM JKUIU paHbiie. Tak nocrynaioT npu
paccenennn co6orsi v 6o6pa. B 1974—1975 rr. ¢ Ansickm u cesepa Kananwt na Taii-
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MbIp ¥ OCTpoB Bpanrens 6bu1 3aBe3en 064eObik. PeakkimMaTusanms nponuia
yCHEnHO.

MuexonuTaiomme MHOTAA NPUHOCAT 6ped genoseky. Ilepseie MecTa cpean
3Bepeil, KOTOPbIE BPEAAT JIOASAM, TIPHHALIEKAT JOMOBOU MbLULU U CEPOLL KPblCe.
OHUM yHMYTOKAIOT ¥ MOPTAT CHECTHHIE 3aNaChl B IOMax ¥ Ha ckaazax. Ha nrune-
(bepmax u 3Bepodepmax KpbIChl HE TOJBKO MMOEAAIOT KOPM Pa3BOAMMBIX JKHUBOT-
HBIX, HO M HANaJal0T Ha MOJOAHAK. IPBI3yHBI, KUByImHME OKOJIO Ye€JIOBEKa, me-
PEHOCAT onacHble MH(peKIMoHHbIe 3ab0aeBanus. Bo MHOrux paiioHax BpeJ| ceJib-
CKOMY XO3AHCTBY NPMHOCAT IPBI3yHBI, Xupymue Ha noxsx. Iloreeku, mvuuu,
CYCAUKU, XOMSKU NOBPEKIAIOT TOCEBBL. B 3THX ciydasx JI0au BBIHYKAEHDI IIPU-
HUMATh MEPbI 11O CHIDKEHUIO MX YMCJIE€HHOCTH.

Miekonuraiomme MMEIOT OrPOMHOE 3HaYeHue Ui yesoseka. O oMalHuBanne
M pasBeJIeHMEe JIOmajel M KPYyIHOro poraToro CKora obecneqyw v pasBuTne
IMBIJIM3AIMH, MPOIBETAHUE YesoBedeckoro obmecrsa. JKMBOTHOBOACTBO
¥ OXOTHHYMI ITPOMBICET — BAXKHEHIINE OTPACM COBPEMEHHOTO XO3ICTBA, 110-
cTaBasionIMe GeJIKOBbIE MPOJAYKTHI, KNP, MEPCTh, MeXa, MKypbl. Peakne Bub:
HY}/1al0TCs B oxpane. Bejercs 60pnba co 3BepbKkaMu, BPEJASAIIMMH KyJIBTYPHBIM
pacTeHnsiM, MUIIEBBIM 3aracaMm, ¢ IEPEHOCYNKAMM BO3OyuTeneit 6oresneil.
T Jlomanmuue 3B€pu, KPYIHBIA poraThliii CKOT; MOJIOUHBIE, MACHBIE, MSICOMO-
ﬁ JIOYHBIE TOPOJIbI; MEJKMII POraThiii CKOT, OBIEBOJCTBO, CBMHOBOJICTBO,
KOHEBOJICTBO, OJIEHEBOJICTBO, KJIETOYHOE 3BEPOBO/ICTBO, OXOTHUYbE-TIPO-
MBICJIOBbIE 3BEPH, aKKIMMATU3AIMA, PEAKKINMATH3aLIHS.

1. Kakue HanpasjieHusi JKMBOTHOBOZICTBA Bbl 3HaeTe? HazoBure aBe-rpu no-
POABI CEJILCKOXO3UCTBEHHBIX JKMBOTHBIX M MX HA3HAYEHHE.

2. HazoBuTe M3BECTHBIX BaM NPEJAKOB JOMAUIHUX KMBOTHBIX (KPYIHOTrO
poraroro ckora, CBMHei, jomazeit). Kakme n3 Hux mcuesnu B npupoze
u noyemy?

3. Kakue xuBOoTHBIE ABASIOTCS NPOMbICIOBbIMU? KakoBa ocHoBHas mpo-
JYKIMsE IPOMBICJIA 3TUX MJICKOTUTAIOIIMX?

4. Ilepeuncinre MEpbI 110 OXPAHE JAMKHAX KUBOTHBIX. Kakne miaexkonura-
iomue 3anecenbl B Kpacnyio kaury BCOIT n Kpacnyio kaury Poccum?
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WUroroeas nposepka 3HaHWI No Teme

Mposepsre cebs

1. Kakoe crpoenne ckeseTa XapaKTepHO JUISl MIEKOTTMTAIOMMX?

2. KakoBbl pa3jinumsi B CTPOEHUM KOXKHM MJIEKOITUTAIONMX U IIPECMbIKAIOIMXCS.
Kakoe 3HaueHMe B )KM3HM 3BEpEil MMEET BOJOCAHOM MOKPOB?

3. Kakue MbInIms XOpomo pa3BUThl y cobaku, komku? [Touemy?

4. KakoBpl pa3mmuus B CTPOEHUM HMULIEBAPUTEIbHOM, JIbIXaTEIbHOM, KPOBEHOC-
HOIi ¥ HEPBHOI CHCTEM MJICKOITMTAIOIUX M MPECMbIKAIOMMXCS?

5. Kakue crajmy passBuTHUsi IPOXOAMT 3apOJblm MieKkonuraomux:? Yrto sto
JIOKa3bIBAET?

6. HazoBure (hakTOphl, BIMSIONME HA 3aPO/ibIlI MJIEKOIHUTAIOIETO, KO OH
HaxoauTcs B Matke. [Touemy )xnBopoxaeHne — HauboJiee porpecuBHbII ClIOCO0
Pa3MHOKEHUs?

7. KakoBbl /J0Ka3aTeIbCTBA MPOMCXOMKACHHU MICKOIUTAIOMMX OT JIPEBHUX IIpe-
CMBIKAIOMIMXCS?

8. HasoBure cpezapl xu3nn miaekonuraionmx. Kakue Hambosee xapakrepHbie
0COBEHHOCTU OPraHU3AIMH 3BEPEi, CBA3AHHBIE C KAXK/I0H U3 3TUX CPeJ?

9. OxapakrepusyiitTe Haub0JI€€ BAXHBIX AOMAIIHUX U IIPOMBICIOBBIX MJICKONH-
raiommx. Kakoe 3HaueHne OHN UMEIOT JUIsl YeJIOBeKa?

10. HazoBure peaxne U MCYE3al0NMe BU/Ibl MJIEKOITUTAIOMMX U MEPBI MX OXPAHBbI.

Kakue yTBepxaeHus sepHbi?

1. Muekonuraonme — BbICIINE TEIUIOKPOBHbBIE NMO3BOHOUYHbIE JKMBOTHDBIE, POXK-
JIAIONIHe JKUBBIX JIETEHBIIEH ¥ BBIKAPMJIMBAIOIHUE UX MOJOKOM.

2. BuemHee CTpOEHME MIEKOIHUTAIONMX HE 3aBUCUT OT CPE/ibl OOMTAHUSL.

3. Koa MJIEKOITATAIOINX 3JIACTUYHAsSA, IPOYHAsA, MMEET BOJIOCSHON ITOKPOB.

4. Mo3rosasi 4acTh Yeperna MICKOINUTAIOMMX KPYITHEE, YEM Y PENITHINMI, YTO CBsi-
3aHO C YKPYITHEHHUEM FOJIOBHOTO MO3Tra.

5. Kinoumnisl passuTel y )KMBOTHBIX, COBEPHIAIOIMX Pa3HOOOPa3HbIE ABHIKEHUS
NepeAHUMI KOHEYHOCTAMHU (IIPUMAThI), M OTCYTCTBYIOT WIM HEJIOPA3BUTHI Y TEX,
KOTOPBI€ JBUTAIOT KOHEYHOCTSAMU B OJJHOW IUIOCKOCTH (HAnpumep, KOIbITHbIE
U XMIIHbIE).

6. KoimuecTBo N3BIWINMH B KOPE MOJyIIapyii MEPEJIHEro MO3ra y BCEX MIEKOINTA-
IOIUX IPUMEPHO OJIMHAKOBO.

7. 3a60Ta 0 MOTOMCTBE OCOOEHHO BBIPAXKEHA y JKMBOTHBIX, POXKAAOMUX Gecro-
MOIIHBIX JeTeHbImeN (HanpuMep, y 6eJ10K, KPOJUKOB).

8. JKu3Hb MJIEKOIIUTAIONHUX HE 3aBUCUT OT CE30HOB ro/ia.
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MpakTtuyeckue 3apaxms

[TorpoGyiiTe caMOCTOATENBHO IPOBECTH CJIEAYIONME HAGIIOACHUS.

1. PaccmoTpure mepcTb cobaku, KOMKY, pa3asuras ee. OTMETBTE OCTEBbIE U TTy-
XoBbI€e BOOCHL IIpukocHuTecs k Bu6pruccam. YTo MOKHO CKa3aThb 06 UX JKECTKO-
ctu? ITonabmopaiire 3a ABMXEHUAMU KOIIKU BO BpeMs OXOTBbI, 32 peaknueii coba-
KH TP BBIITOJTHEHUU KOMaH/I.

2. 3a ropojom nonabmojaitTe, Kak BeAyT cebs KOPOBBI, JOMAAN B PA3HOE BPEMS
aus. O6paTure BHUMaHME, KaK OHM €JAT TPaBy, CEHO, NEPEKEBBIBAIOT ITHIILY.
BeisicHuTE, KaKMe NOPOJIbl 3TUX JKUBOTHBIX COAEPXKAT B GIMDKAMIINX KUBOTHOBO/L-
YeCKHX XO35HCTBaXx.

3. l[Nonabmopaiite, kak BeayT cebsi KOpOBA, KOMKA, cOHaKa, KOTJA Y HUX €CTh
aerenpimu. Ilpocieaure 3a nopejeHNEM eTEeHbIIEH, peaKIe CAMKH B cJIydae
MOSABJIEHUS OITACHOCTH.
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Mmasea 13 PassuTtue xmeotHoro mupa Ha 3emne

[okasarenscrea 380NIOLUN XUBOTHOTO MMpPA.
Yuenue Y. [lapeuna 06 3soniouun

§ 60

MpuunHb MHOroobpasus xusotHoro mupa. Kak Bel 3naere, Ha 3emue cymect-
ByeT Gosiee MIWUIMOHA BHJOB XKMBOTHBIX, M OHM UYPE3BBIYAIHO Pa3HOOGPa3HbI.
Ectb npocreiiime, Opranu3M KOTOPbIX COCTOMT U3 OJIHOI K1eTKn — ameObl, nHpy-
3opun, paauosnspun. bosee C10KHO yCTPOEHO TEN0 NMPECHOBOJHOrO MOIUNa —
rupsbl. BIM3ku K Hell O CTPOEHMIO MOPCKUE MOJMIIBI U Mey3bl. PasHooOpasHbl
110 CTPOEHMIO M YCJIOBHAIM OOMTAHMs YE€PBU U MOUTIOCKH. OCOGEHHO MHOTOYHCIICH
110 CPABHEHMIO CO BCEMM JIPYTMMH TUIIAMM JKUBOTHBIX BMECTE B3ATHIMM THIT re-
Hucronorue. J[o cux nmop 6Mos0TH MPOJAOIKAIOT OTKPBIBATH BCE HOBbIE U HOBbIE
BH/IbI JKHBOTHBIX. Beslnko pazHooOpa3sue no3BOHOYHBIX, OCBOUBIIHUX BO/IHYIO, Ha-
3€MHO-BO3/IYIIHYIO U TOYBEHHYIO Cpe/ibl Xu3Hu. M31aBHa J110/im MHTEpeCcOBaIUCH
HPUYMHAMHM TAKOTO MHOrOOOpa3usi KMBOTHBIX. B anTnunoe Bpemst Anekcanap
MakeoHCKMI TPUKa3aJl TPUBO3UTH M3 MOXO/0B HOBBIX JKUBOTHBIX JUIsl CBOETO
yauresi, prrocoda u HaTypanucra ApUcTOTE s,

Jloaroe BpeMsi HEM3BECTHBIX JKMBOTHBIX ITPOCTO OMMUCHIBAIH. 3aT€M BO3HMK-

J1a HeOGXOAMMOCTD B MX TOYHBIX Ha3BaHUAX M Kaaccupukanun. B XVIII B. ns-

BecTHbIN mBeackuil yuenbii K. JImnuel co3ian nepsyio cucTeMy JXNBOTHbIX,

00BEIMHUB UX B IPYIIIbI IO OOIMM MPU3HAKAM.

BbuU10 3aMeYeHO, Y4TO B IPUPOJIE CYIECTBYIOT JKMBOTHBIE, XOTs M OOUTAIOIME
B Pa3HBIX MECTAX, HO OYEHD [MOXOXKHE APYT HA APyra, HAlPpUMEP Mecer ¥ JTHCHILA,
JIOMOBBIII U IIOJIEBOM BOPOOLU, Oypasi TpaBaHasA U OCTPOMOP/ast JISITYIIKH, 3asiil-
Gensik M 3asu-pycak. ECTECTBEHHO GbUIO NPEANIONOKUTD, YTO NOXONUE OPY2
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na opyea sxcusommwvie 6oaee POOCMBEHHBL, 9€EM T€, KOTOPBIE PE3KO OTIMYAIOTCS
ApYyroT Apyra.

IMOpHOHAIBLHOE PAa3BUTHE MIEKOTTUTAIONNX, KAK U JIPYTHUX JKMBOTHBIX, HAYH-
HAETCsl C OIUIOJI0TBOPEHHOM ANIIEKIETKN — 3UroThl. B pesyasrare apobiaenns o-
HOI1 KJIETKM BO3HMKAET MHOTOKJIETOYHBIN 3apobiil. OH MPOXOAUT CTaUH OHO-
CJIOITHOTO, JIBYXCJIOHHOTO 9MOPHOHA, 3a4€M Y HErO Pa3BUBAETCS TPETHIT 3aPO/ibl-
meBbIi c0it. Ha nocaeayiommx cragmnsx pasBUTHS 3aPOJIbIII MIEKOITATAIOMETO
CTAHOBUTCS IMOXO0KMM Ha 3apojbima pbi6 (puc. 226). Ha Tom mecre, rae y poio
ObLIH JKabGepHbIE OTBEPCTHS, Y 3aPO/bIIIA MIEKOMUTAIOMEr0 00pa3yioTcs xadbep-
HbI€ BAJIMKM, PA3BUBAETCS JUIMHHBIN XBOCT. B fasibHeiimem 3apo/ bl MIeKOIH-
TAIONIETO MMOCJAEA0BATELHO CTAHOBUTCS MOX0XK HA PasBUBAIONYIOCS aMpubHIo,
penTmanio. XapakTepHbIe JUISi MJICKOMUTAIONIMX YEePThl MOSABISIOTCH HA CAMbIX
HOCJIETHUX CTAJMIX PA3BUTHSA: (POPMHUPYIOTCS THITMYHbIE JUISl HUX IOJIOBA, KOHEY-

3 5

Puc. 226. CxoacTBO cTa/init SMOPHOHATBHOTO Pa3BUTHSA NO3BOHOUHBIX: 1 — priba; 2 — ampudus;
3 — pentwins; 4 — MAEKOIMTAIONEE; 5 — YeI0BEK
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HOCTH, TOKPOBBI. Takum 06pa3oMm, u3ydeHne 0COGEHHOCTEN Pa3BUTHSL TOKA3AI0,
4TO BCE MJIEKOIUTAIOIINE B CBOEM PA3BUTHH NPOXOOSAM OOHU U Me JHce Cmaoul,
AQHWIOTMYHBIE OCHOBHBIM 3TalaM MCTOPHYECKOro paspuTusa. lak, Ha ocHOBe
CXOJICTBA AMOPHMOHATLHOTO Pa3BUTHUS PA3HBIX TPYIIN JKUBOTHBIX GMOJIOTHM Npe-
MOJIOKWIM BO3MOKHBIE ITYTH MPOUCXOKAEHUS OJIHUX JKMBOTHBIX OT JIPYTHX.

JlokasaTesbCTBa MCTOPUYECKOTO Pa3BUTHUsS JKMBOTHBIX, IMOATBEPKAECHUSI UX
3BOJIOLMH, MOJYYEHBI IIPH M3Y4E€HUH MCKOMAEMbBIX OCTATKOB XUBOTHBIX. OObsic-
HWIM, YTO Y€M JIPEBHEE CJIOM 3€MJIM, B KOTOPBIX HAMJIEHbI OCTATKHM JKUBOTHBIX,
TeM IIPUMUTHBHEE JIPEBHUE JKUBOTHBIE, OOHAPYXEHHbIE B 3THX c10sAX. [lareon-
TOJOTH PA3AESAIOT UCTOPHIO 3€eMJIM Ha NATH KPynHbIX 3p. C1om ocajouHbIx
MOPOJ, B KOTOPBIX OBUIM OOHAPYKEHbI OCTATKH JKMBBIX CYIIECTB, OTIArajluch Ha
NPOTSHKEHHH TPEX MOCJIEHUX 3P: Nane030a (Havaica npumepHo 570 muH net
Hasaj, Jumica okoao 340 MiaH set), Me30305a (Hadaics OKOJIo 245 MJIH JieT Ha3al)
U KauHno3on (Havaicsi okogo 66 MIH JeT Ha3a U JUIMTCA 10 cux nop). B crosx
3emun, KOTOpBIE OOPA30BAIMCH B NAJIEO30€, BCTPEYAIOTCH OCTATKU PbIO, 3eMHO-
BO/JIHBIX M ITpeCMbIKalomuXcs. [IpUMUTHBHBIE NTHUIIBI M MIEKOTIMTAIOIIHE TOSBU-
JIMCB B KOHIIE Me303051. COBpeMEHHBIE IIPEJCTABUTEN OTPAIOB U CEMENCTB IITHIL
¥ MJIEKOTIMTAIOMMX TMOSBIINCH TOJNIBLKO B KaliHO30€. TakoBbl naseonmonozuye-
CcKue 00KazamenbCcmea 360I0UUU KUBOTHOTO MUPA.

Yuenue Y. [lapeuna 06 ncropuueckom passutum opraimueckoro mupa. Ha ocuo-
BAHUHM CPABHUTEIBLHOTO aHAIN3a MOP(OJIOrHH M aHATOMHMH, SMOPHOIOTHH, NTaJie-
OHTOJIOTMH PA3HBIX IPYIII }KMBOTHBIX ObUIM BBICKA3aHbI MPE/NONOXKEHU (TUIIOTE-
3bI) O IPUYMHAX PA3BUTHS JKUBOTHOrO Mupa (ssomouun). Hanbonee nociaenona-
TeJIbHOE OOBACHEHNE UCTOPUYECKOTO Pa3BUTHS, TO €CTh 3BOJIOIUHU, JKUBOTHBIX
M pacTeHUil a1 BeAMKMil aHrmiickuit yaennnit Yapas Jlapsun (1809-1882).

[Tocse TmareabHOro M3yuyeHUs PACTEHMI M JKMBOTHBIX B Pa3HbIX pailoHax
3emH BO BpeMsi KpYroCBETHOTO ITyTelecTBUs Ha Kopabae «burib» n 06paboTkn
coOpanHbIX KoJUtekimii n Habmoaenmit Y. Jlapsun nanucan kaury «IIpoucxoxzae-
HHE BHJIOB ITyTEM €CTECTBEHHOTo oT6opa» (1859). On npoanaManpoBat UCTOPUIO
CO3/IaHMsI HOBBIX MOPOJ AOMAITHUX JKMBOTHBIX, BBISICHII IPOUCXOK/IEHUE UX OT
JMKUX PEAKOB U JIOKA3A, YTO NOMOMKU HACACOYIOM NPUSHAKU CEOUX POOU-
meneti. KposibuaTa MOXO0XKHM Ha CBOMX POAMTENEH, ATHATA 00J1a/1aI0T PU3HAKAMM
poauTeNel CBOEH IMTOPOJBI.

OaHAKO HE TONLKO HACAEOCMEEHHOCMbIO 0061AAI0T XuBOTHLIE. M3BecT-
HO, YTO MOTOMKH OJIHMX M Te€X XK€ pPOoJAuTeNeH HECKOJbKO OTIMYAIOTCA APYTr OT
apyra. OHu MOTOMKH KpyITHEe U CWIbHEE, Apyrue — Menbue u caabee. Ectb pas-
JNYHSA B OKpacke, jutnHe mepctu. OJHM JeTEeHbIH pacTyT ObicTpee, Apyrue —
meienHee. Ha uamenuugocms noTroMcTBa OKa3blBAET BIAMSHUE IPOMCXOKIE-
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HUE OT JIBYyX POJMTEJIEN: y OJHUX JIe€TEHbINEeH Go/blIe OTIOBCKUX YEPT, Y JApY-
rMX — MATEPUHCKHUX, Y TPETBUX — COUYETAHHE NPU3HAKOB OTIA U MaTepH. Baxnoe
BIMSTHUE HA U3BMEHYMBOCTb OPraHM3MOB OKa3bIBAIOT YCJIOBUS COJEPIKAHMS, Kade-
CTBO ¥ OOMIME KOpMa.

MUckyccreennbin otbop. Cpean moTOMCTBA JOMAIIHUX JKMBOTHBIX YEIOBEK
BCET/Ia OCTABJSAET Ha TUIEMS JIYUIIMX, C Hy)XHbIMHU eMmy npuaHakamu. Cpeau Kkyp
OH BbIOMpaeT HanboIee AUMEHOCKUX, CPEIU KPOJIMKOB — 0COOEM € IryCTOH JUTMH-
HOI IEPCTHIO ¥ GOJIBIION MACCOM, CO CIIOCOGHOCTBIO GBICTPO PACTH.

CenexmoHHyio paboTy, TO €CThb OTGOP, MPOBOJSIT JUISL YIYUIIEHUs CYLIECTBY-

IOIIMX Y BbIBEIEHUSI HOBBIX ITOPOJ] IOMANTHUX XXUBOTHBIX. Bosbinoe 3navenne

umeeT noabop nap. MHorza ckpemmsaioT JOMAIHUX XKUBOTHBIX C JMKUMH

npeakamu. Takoit cnoco6 BbIBEIEHHS TOPOJI JOMAITHUX )XUBOTHBIX Y. /lapBuH

HA3BAJI UCKYCCMBEHHBIM OMOOPOM.

HckyccTBeHHBII OTOOP /UIsi BBIBEJIEHHS TTOPOJI IOMAITHUX JKMBOTHBIX IIpUMe-
HSIETCSA YEJIOBEKOM M B HACTOSAIIEE BPEMSI.

EcrecteenHbi oT6op. PaccMOTpEB POMCXOXK/AEHUE TOPOJ JOMANITHUX KUBOT-
HBIX ITyTEM MCKYCCTBEHHOTro oT6opa, Y. /lapBun joKasai, 4TO B IPUPOJE TOXKE
npoUCXoauT 0TH60p. Pasnoobpasue yc1oBuid J)KM3HH, UX U3BMEHEHME (IIOTEIIEHME,
MOXO0JI0laHuE, OOMINE WM OTCYTCTBHE OCA/IKOB, M30BITOK COJTHEYHOM pajivalium)
BBI3bIBAIOT M3MEHYMBOCTD Y JMKUX JXKMBOTHBIX. BakHOe BiAMsIHME HA M3MEHYM-
BOCTB OKa3bIBaeT OOMWIME M KauecTBO nmuimu. [Ipy naMeHeHnn oKpyKalomen cpebl
BBDKMBAIOT T€ JXMBOTHBIE, KOTOPBIE JIYHIlI€ IPYTUX MPUCIOCAGINBAIOTCS K HOBBIM
ycaoBuaM. ITose3HbiMM Juisi BBDKMBaHUS OKA3bIBAIOTCS 3alIMTHAs OKpacKa MOKpPO-
BOB, CKPBITHOE ITOBEJIEHHE, MCKYCHBIE CITIOCOOBI HAXO0XK/IECHHS U M3BJICYEHUSI KOPMa.
Tex XMBOTHBIX, KOTOpbI€ HE NPHUOOPENM 3THUX IOJE3HBIX KAyeCTB, IEPBbIMU
noeaaoT XUIHUKN. Crabble )KMBOTHbBIE EPBBIMU T'MOHYT OT HEJOCTATKA KOPMA.

BbokuBanme Hanbosiee npucrnoco6JIeHHBIX K YCJIOBUAM OOMTaHUs 0COO€el Tpu

KOHKYPEHIIMH 3a UL, yKpbITHs U Apyrue pecypcol Y. /lapsun Hazan ecmecm -

eennvim ombopom. Ilonesznbie NPUCIIOCOONEHNSI BBKMBIINX JKUBOTHBIX

HACJIEJICTBEHHO 3aKPEIUIAIOTCS, MEPEX0/s K MOCAEAYIONUM NOKOJEHUAM.

Oco6eHHO GBICTPO €CTECTBEHHbIH OTOOP NPOMCXONT TOI/IA, KOT/Ia JKUBOTHbIE
HIONA/IAIOT B HOBBIE YCJIOBUSI M OKA3bIBAIOTCA B M30aA1MK. Tak, HanpuMep, BO3HM-
KalOT OCTPOBHBIE IOIYJISAIMH, U HA UX OCHOBE IMOCTENIEHHO (POPMUPYIOTCS HOBBIE
BHJIbI JKMBOTHBIX.

Cosznannoe Y. /lapBMHOM 3BOJIIOLIMOHHOE yY€HUE MO3BOJIWIO IOHATH, IOYe-

My TP OTPOMHOM MHOTOOGpa3uy )KMBOTHBIX UX MOJKHO KJIaCCH(UIIMPOBATH

B OIIPE/IEJIEHHOM MOPSIIKE: BUJ, POJI, CEMEHCTBO, OTPSIL, KJIACC, TUIl — I10 CTe-

IIEHH POJICTBA.
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Hau6onee poacTBeHHBI BU/IbI, MEK/Y KOTOPBIMH BO3MOKHbBI TUOPH/IBI B ITPH-
poJie, HaNpUMeEp YepPHast U cepast G0POHbL. ITO MOIOJible OIM3KOPOACTBEHHBIE
BU/IbL. Bosiee oTaeHHBIMU «POACTBEHHUKAMM» SIBJISIOTCS IPEACTABUTEIN OTHO-
ro pojia, HAapUMeEP BU/IbI BOPOHA, BOPOH, 2pay. 3aTEM CAEAYIOT NPEACTABUTENH,
NpUHA/UIEKAINE K OJHOMY CEMEMCTBY BPAHOBBIX NTHUI: B0OPOH, BOPOHA, 2pai,
copoka, couxa, zarka. Bpanosblie, B CBOIO OY€pe/ib, OTHOCATCS K oTpsisty Bopoobu-
HOoOGpa3ubie, wiaccy Iltuier, Tuny Xopzaossie, napctsy JKuBoTHsie.

EcrecTBeHHasi cMCTEMa OTPaKaeT CTENEHb 3BOJIOLMOHHOTO POJCTBA MEK-
Jly Pa3HBIMM JKUBOTHBIMU. JBOMONMOHHOE yueHue Y. JlapsuHa mMeeT orpom-
HOE 3HAYEHME JUIS Pa3BUTHsA GHOJTOrMYECKOM HAYKH, MPABMJILHOTO ITOHUMAHMS
HPUYHH BOZHUKHOBEHHS BUJIOB M 3BOJIIOLIMH OPraHMY€eCKOro MUpa Ha 3emJie.

- ITaneosoil, Me30301, KAMHO30M, MAJIEOHTOJOTHYECKNE JI0OKA3aTEeJIbCTBA
3BOJIOIMH, HACJAEJACTBEHHOCTh, MU3MEHUYMBOCTb, MCKYCCTBEHHBIH OTOOP,
€CTeCTBEHHBIIH 0TOOP.

1. Pacckaxkure 06 OCHOBHBIX CTaJMAX SMOPHOHAIBHOIO Pa3BUTHUSI ITO3BO-
HOYHBIX, UCITOJb3ys pUcyHOK 226 (c. 289). YTo oHO poKa3biBaeT?

2. Kakue 0Ka3aTeIbCTBA 3BOJIOLMHN JKMBOTHBIX MOJIYYEHbI IIPH U3YYEHUU
MCKOITA€MbBIX OCTATKOB?

3. HazoBure ocHOBHbBIE (PAKTOPHI 3IBOMIOLUHM OPraHMYECKOrO MHUpa.
ITosicnuTe UX cvMpIca Ha ocHOBe yuenus Y. J/lapsuna.

OcHoBHble 3TaNBI PA3BUTUA XMUBOTHOTO MMPaA Ha 3emne.
CoBpeMeHHBIN XUBOTHLIA MUP

§ 61

Yuenne Y. Jlapsuna 6bLI0 JOMOJHEHO TPylaMHM MHOTHMX ydeHbIX. biaarogaps
ux pabore 6bUIa JOKA3aHA NPABMILHOCTh BAJKHEHUIINMX [TOJOKEHUN TEOPHUH 9BOJIO-
UK. TO NO3BOJWIO ONPEAEAUTH OCHOBHBIE 3TAllbl Pa3BUTHSA JKMBOTHOTO MUPA
Ha 3emie.

OT opgHOKNETOUHBIX XMUBOTHBIX K MHOTrOKNeTo4HbiM. Hecomuenno, nepsbiMu
Ha 3emuie 66N ipeBHUE npocTeimue. OT HUX TPOM3OINLUIN COBPEMEHHBIE OJTHO-
KJIE€TOYHbIC: CAPKOJIOBbIE, KIYTHMKOBbIE, MH@ysopuu, cnoposuku. [lo csoemy
CTPOEHUIO OHU IMPEJACTABISIOT OJHY KJIETKY, B KOTOPOM IMPOMCXOJIAT BCE MPOLIEC-
ChI JKU3HEIEATEIbHOCTH 11€JI0T0 JKMBOro opranusma. M3 oiHokIeTOuHbIX Hanb0-
JIee CJIO0XKHO YCTPOEHBI KOJOHHMAJIbHBIEC JKI'YTMKOBbIE, HAIPUMEDP B0NbBOKC.
OT peBHUX KOJIOHUAJIBHBIX XI'YTUKOBBIX, BUAMMO, BO3HUK/IH OY€Hb ITIOXOXKHE
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HA COBPEMEHHBIX KMIIEYHOMOJOCTHBIX JAPEBHUE MHOTOKJIETOYHbIE OPraHU3MBI,
TEJIO KOTOPBIX COCTOSJIO U3 JIBYX CJIOEB KJIETOK (HAPYXHBIX JKI'YTMKOBBIX M BHYT-
PEHHMX MHUINEBAPUTEIbHbIX ).

[TosiBenne ApEeBHUX MHOTOKJIETOYHbBIX OPraHM3MOB ObLIO OTPOMHBIM COOBI-
THEM B 3BOJIIOIUH KMBOTHBIX. Y MHOTOKJIETOYHBIX OPraHU3MOB B OTJIMYME OT OJIHO-
KJIETOYHBIX MOSBWINCH BO3MOXHOCTH JUISI CREUUALUIAUUU KIACMOK TIO BbITOJ-
HsieMbIM UMM (PyHKIMAM. OJHY KJIETKH CTAIN UTPATh 3aIUTHYIO POJib, IPyrue —
obecreunBaTh MUIIEBAPEHUE, COKPALIEHNE, PA3MHOKEHHUE, pas/ipaKeHue.

MHOTOKJI€TOYHOCTD M CIIENUATN3ANNS KJIETOK CTAJIM OCHOBOM JUIsi (POPMHUPO-

BaHMS TKaHEH, yBEJMUEHNs Pa3MEPOB TeJla, BOSHMKHOBEHMS CKeJIeTa, pere-

HEPaIWHN.

YcnoxHeHue CTPOEeHUs MHOTOKJIETOUHBbIX OpradmMsmos. Creyionmmum 3Tanom
OBUIO MPOMCXOXKJAEHUE OT JPEBHUX KMIIEYHONOJIOCTHBIX TPEXCIOMHBIX KUBOT-
HBIX, TTOXOKUX HA COBPEMEHHBIX CBOOOIHOKMBYIUX PECHUYHBIX YepBeil. Y HUX
c(hOPMHUPOBATMCH CHCTEMbl OPraHOB: IHIEBAPUTEIbHAS, KPOBEHOCHAS, HEPB-
Hasl, BBIIEJIUTEIbHASI, CUCTEMA OPraHOB PA3MHOKEHUS. 3a CYET TPETHEro CJI0s
KJIETOK Y IUIOCKMX M KPYIVIBIX YepBeil 06pasyeTcs MyCcKyJaTypa.

¥ 5KMBOTHBIX, IE€PEMEAMNNX K ITapa3uTHUYECKOMY 00pa3y JKNU3HU, IPOMCXOUT
yrnpouenue crpoenus. Tak, y napa3auTH4ecKmx 4epBeil OTCYTCTBYET KUIIEYHUK,
He pasBUTAa HepBHasi cuctema. Takoe ynpomeHue CTPOEHMsi HOCUT Ha3BaHMeE
dezenepayus. YnpoueHne npoucxoguT U Yy OPraHu3MOB, NEPEMIEAINX K MpH-
KpeIUIeHHOMY 06pa3y AKU3HHU.

CaeylomuM BaKHbIM 3TANlOM B MCTOPUYECKOM Pa3BUTHHM YKMBOTHOTO MHPa

CTAJI0 BO3HMKHOBEHNE KOJIbYATBIX YepBeil. BO3MOKHO, OT KAKUX-TO IPEBHUX

KOJIbYATBIX Y€PBEH MPOU30NLUIN MOJUTIOCKHM U WieHncToHorue (puc. 227).

Cpem MOJLTIOCKOB M "WIEHMCTOHOTUX MOSBJIAIOTCS IEPBbIE CYXOIyTHBIE JKMBOT-
Hble. 3a cueT (POPMUPOBAHMS HAPYKHOTO XUTUHOBOTO CKeJIETa IPUCTIOCOOIeHUs
HACEKOMBIX K JKM3HH Ha CYIIE CTIM 60JIe€ COBEPIIEHHBIMU. XUTHUHOBBIE TOKPOBBI,
KOTOPBIE CJIYKAT CKEJIETOM M ITPEJIOXPAHAIOT OPraHU3M OT UCCYyNIEHHUS, TTO3BOJIH-
M c(hOpMUPOBATH KOHEYHOCTHU M KpbLIbs. HacekoMbie MMpoKo pacceamamcs 1mo
3eme.

Hapsizy ¢ o6mmm nporpeccMBHBIM Pa3BUTHEM JKMBOTHBIE NMPHUCTOCAbIMBa-
I0TCSE K KOHKpemHubim ycaroeusm. Tak, npeiacraBurenn cemeiicts Kyoacenupi
n I1nasyniypbt — XUIHbIE JKYKHU, HO OJIHM OCBOWJIM HA3€MHYIO CPEJly, a APyrue npu-
CIIOCOOMJIMCH K JKU3HHU B BOJIE.

Mpoucxoxpexue u 3soniouus xopaossix. [Ipeanonaraior, uTo ApeBHNE XOP-
JIOBBbIE€ TPOM3ONLIM OT BTOPHYHOIOJOCTHBIX Y€PBEOOPA3HBIX MPEAKOB, KOTOPbIE
BEJIM MAJIOTNO/BYIKHBIN 00pa3 »u3Hu. XOpJAOBble NPHOOPEIN MPOrpecCUBHbIE
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Puc. 227. 3B0oMOLMOHHOE JIPEBO COBPEMEHHOTO JKMBOTHOTO MUpA
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4EPThI: BHYTPEHHMI CKEJIET, CKEJETHYIO MYCKYJIaTypy, XOPOIIO Pa3BUTYIO IE€HT-
PaJbHYIO HEPBHYIO CHCTEMY, MMEBHIYIO BHJI HEPBHOM TpPyOKH, 6osiee coOBepIIeH-
HbIE OPraHbl YYBCTB, CUCTEMbl OPraHOB NUINEBAPEHMUS, AbIXaHUsI, KPOBOOOpae-
HMS, BBIIEJIEHUS] ¥ PA3MHOKEHMSI.

Haubounee npesamne XxopoBbie, BUAMMO, GHUIM ITOX0KHM Ha COBPEMEHHBIX JIaH-
HETHUKOB. Y HUX OblL1a Xopaa (NepBUYHBIII BHYTPEHHHMH OCEBOI CKeJeT),
HajJl Hel pacnojarajach HEpBHas TPyOKa — IEHTpaibHAs HEPBHAs CHCTEMA.
[Tox xoproit HaXOAWJICA KMINEYHUK, EPEJHUIT OTAE]T KOTOPOTO UMeN XabepHble
IEJTN.

Ot npeBHUX GecyepernHbIX MPOU3OILUIN MO3BOHOYHBIE. Y HUX c(hOPMHUPOBa-
Jack Gosiee COBEPIIEHHAs ONOPHO-BUTaTesIbHAs CHUCTeMa (IMMO3BOHOYHHUK, CO-
CTOAIMI M3 NMO3BOHKOB). PasBuiicsi yepern, npeaoxpaHsiomuil TOJTOBHONH MO3T.
W3 nepBHOI TPpyOKHM 0Opa30BaMCh TOJIOBHOM ¥ CIIMHHOM MO3T, YCJIOXKHUJIOCH T10-
BeJleHNe. B KpOBEHOCHO# cucTeMe NMOsIBWIOCH CEPALle — MYCKYJbHBIH Opras,
obecneunBaloIUi IBUKEHNE KPOBH 110 cocyaaMm. [Tpousonum uamenenmns B opra-
Hax JBMXKeHMs. M3 cKIa/loK, pacrosokeHHBIX 110 GOKaM TyJOBHINA, Pa3BHIMCH
napHble KOHEYHOCTYU — IUIABHUKH.

‘ Tax BO3HMK/IM nI€pBbI€ BOJHBIE IO3BOHOYHBIE KMBOTHBIE — pbiObI. [IInpokoe
pacnpocTpaHeHue puiGbl MOJYYUIN B IAJIE030€.

Beixop No3BoHOYHBIX Ha cywy. BaxkHoe 3HaueHHe JUIsi IPOUCXOXKAECHUS Ha-
3EMHBIX NMO3BOHOYHBIX JKMBOTHBIX MMEJIM JIpEBHUE KucTenepbie puidbl. Ckener
UX MapHBIX IJIABHUKOB HAIIOMUHAJI CKEJET KOHEYHOCTeH 3eMHOBOHBIX. Kucre-
nepbie pbidbl ONMPAJIMCh Ha XOPOIIO Pa3sBUTHIE IAPHbIE TUIABHUKH MPH 110J13a-
HUM 1O JJHY — HA 3THX IUIABHUKAX ObUIM MBIMIBL. Y HUX ObUIM 3a4aTKU JIETKHX,
OHM MOIVIM JIbIIATH BO3YXOM IPH NEPECHIXAaHNUU BOJOEMOB.

‘ Ot apeBHMX KMCTENEpPBIX Pbi0 NPOM3ONUIM IEPBbIE HA3€MHBIE TO3BOHOY-

HbI€ — 3€MHOBO/IHbIE.

3eMHOBO/IHBIE HE YTPATUJIH CBA3b C BOJAHOMN CPeNoii U BHENIHE GbUIM OYEHb
MOXOXM Ha KUCTenepbiX pbi6. X KOHEYHOCTH NPEBPAaTUIMCH B TUITMYHBIE IS
HA3€MHBIX NMO3BOHOYHBIX MHOTOWIEHHbIE PhIYaru — MSTHIAIBIE KOHEYHOCTH.
Yen0XKHUAMCH JIETKME, BOZHUKIIO JiBa Kpyra kpoBoobpamenus. IToromkn apes-
HUX 3€MHOBOJIHBIX — COBPEMEHHbBIE TPUTOHbI, CAJIAMAH/IPbI, JATYIIKH, >KaObl
TaKXKe TECHO CBA3aHbI ¢ BOAOMH. MIMest rosylo KoKy, y4acTBYIOUIYIO B JIbIXaHUM,
3€MHOBO/IHbIE MOTYT JKMTb TOJIbKO BO BJIAJKHOH Cpejie, a pa3MHOKEHHE UX IPo-
MCXOZMT B BOJOEMaX.

B xonne naneosos mmart Ha 3emiue cran 6osee cyxum. [losBoHouHBIE K-
BOTHBbIE HAYaJIM MHTEHCMBHEE OCBAMBATh Cylly. Y YaCcTU 3€MHOBOJHBIX B KOX€
cTann (POPMUPOBATLCS POTrOBBIE YENIyH, 3AIMIIAIOIIME TEJIO OT BbICHIXAHMS.
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Oporosesmye NOKPOBbI MPENSTCTBOBAIM JBIXaHUIO, TOITOMY JIETKUE OKA3aIUCh
€IMHCTBEHHBIM OpPraHoM JbixaHus. JKUBOTHbBIE MPUCTIOCOOMINCH K Pa3MHOMKe-
HUIO Ha cyme. OHU CTaIM OTKJIA/IbIBATH Aiila, 60raThi€ MITATEIbHBIMU BEIECTBA-
MU, BOJIOH M 3aIMIIEHHbIE 0OOJIOYKAMH OT BBIChIXaHMs. Tak BO3HMKIN IIPECMBI-
KaIOIUEeCs — TUIIMYHbIE HA3€MHbIE [TO3BOHOYHBIE KUBOTHBIE.

Pacuser npecmbikaowmxcs. B Me3030iCKyi0 3py penTHIMHM OCBOWIM BCE
CpeJibl JKM3HM U MMMPOKO paccenmanch no 3eme. Haubonee pasnoobpasHbiMu
6bUIM JIMHO3aBPBI — TPABOSIHBIE U IIOTOsIAHBIE. OiHN HEGONbIIME, BEJIUYUHON
C KpbICY, pyrue — rurauTel UmmHoi noutu 30 m. Bosaymnyio cpeay 3acenmam
seraomue sepbl. K jKM3HM B BOJIe BTOPUYHO NPUCTOCOOMINCH MXTHO3aB-
PbI, Kpokoamibl, yepenaxu. [ossumicek simepunb. ITo3gaee or HUX nmpousom-
JI 3MEMN.

Pacuser ntuy m 3sepeir. /I[pesHne npecMbIKalOMUECcs Jaay Ha4al0 IMTHIAM
¥ MJIEKOIIMTAIONAM, KOTOPbIE€ IPHOOPEIN Ba)KHBIE ITPEMMYIIECTBA NEPE/] perl-
TWIMSIMHM: TOCTOSIHHYIO TEMIIEpaTypy TeJa, PasBUTBINH rOJOBHOU MO3r, Hoinee
COBEPIICHHOE PAa3MHOXEHUE: Y NTHUIl — OTKJIAbIBAHME M HACHIKMBAHUE SAUIL,
BBIKAPMJIMBAHUE IITEHIIOB; Y MJIEKOIMTAIONMX — BbIHAIMMBAHUE JIETEHBIIIEN B yT-
pobe Marepu, JXKMBOPOKIEHUE U BbIKAPDMJIMBAHUE MOJIOKOM. IlTunsl u miuexko-
MUTAIOIIME OKA3AINCH JIYYIEe PENTIINMA MTPUCTIOCOOIEHBI K MEHSIOMMUMCS YCII0-
BUSM CpPEJIbl.

YposHu opranusaumm xusHu. [1pn nzyuennn )KMBOTHBIX Bbl TO3HAKOMUINCH
C KACMOUHBIM YPOBHEM OPZaHU3AUUU KN3HU. VI3 0HOI KIEeTKN COCTOMT opra-
HU3M IIPOCTEHINX. ¥ MHOTOKJIETOYHBIX KMINEYHOIIOJIOCTHBIX NOSBISIOTCH JIBa
CJI0S1 TeJIA: SKTOAEPMA M HHTOJEPMa, KIETKHM KOTOPBIX MMEIOT Pa3HOE CTPOEHHE.
M3 xi1eToKk pa3HOro THUIA COCTOST TKAHU BBICIIMX JKMBOTHBIX — 3MUTEIUATbHAS,
MBIIIE€YHAs, HEPBHAS U JIp.

3HAKOMSICh C KU3HEAESITEJIbHOCTBIO KMBOTHBIX, UX ITOBEJAEHHEM, Bbl UMEIU
AEJI0 C OPZAHUSMEHHBIM YPOBHEM Opzanu3avuiy xn3au. Ilpu aTom XKUBOTHDIE
OTHOCATCA K onpejgeseHHbIM Bujam. Coxpanenue BHAa BO3MOXKHO B TOM CJIy-
qae, eCJIM JKUBOTHBIE JKUBYT IPyNIIaMy (MOMYJISAIMSIMHU), B KOTOPBIX OHU CBOOO/-
HO CKPEIMBAIOTCSH M OCTABJAAIOT IMMOTOMCTBO. [pynmy JKMBOTHBIX OJHOTO BMJA,
OGUTAIOMIMX B ONPEACICHHBIX YCIOBUAX, 06Jaai0mmux oomumMu Mopgoa0oru-
4eCKMMH, (PU3MOJIOTHYECKMMM, TEHETUYECKMMH ITPU3HAKAMM, HA3bIBAIOT IOITy-
asinueit. CregoBaTrenbHoO, 3TO NONYAAUUOHHO-BUOOBOU YPOBEHD OPZAHU3A-
UUU FKU3HU.

EcTecTBeHHO, MONMYJISIIMHA Pa3HBIX BHIOB, HACEJSIONUE OJHO M TO K€ MECTO
0OUTAHMUSA, BXOJASAT B COCTAB OJHOTO GHOLIEHO03a. DTO OUOUCHOMUUECKUL YPO-
8eHb OpzaHu3ayuu X3Hn. B mobom 6MoneH03€ pa3IM4alTCsA TPH IPYIIbl Opra-
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HU3MOB: NPOOYUEHMbL — IIPONUZBOANTENN
OpraHMYeCKHUX BEMECTB (pacTeHus ), KOH-
CyMeHmsbl — NoOTpedGUTENN OpraHuve-
CKUX BEIECTB (pPacTUTEJBbHOSHBIC, XHII-
Hbl€, BCEs/IHbIE JKMBOTHBIE) U peoyue -
mbt — PpaspymIMTENIM OPraHUYECKHX
Bemects (puc. 228). K Hum oTHOCATCS
NTUIBI ¥ 3BEPU — NAJQJbIIUKH, XKYKU-
MOTHMJIBIIMKH M JIOKJEBBIE YE€PBHU. ITH
JKUBOTHBIE, TTUTAIOIMECS TPYIAMHA U OTXO-
JaMyu (OTMEPIIMMH YaCTAMHM PaCTEeHWI,

Puc. 228. JKykn-MOrsIbImmKmn
y TPYHa MBIIIN

TeJlaMM MOTMOIINX JKUBOTHBIX M X 3KCKPEMEHTAMHM ), a B OoJiblIeil crenenu Gak-
Tepuu U rpubbl, TOBOJST /10 KOHIA PA3/I0KEHUE OPraHNYeCKUX BEHIECTB 0 MU-
HEPAIbHbIX, TEM CaMbIM IMOBbBIIMAsH TUIOOPOJMUE MTOYB M BO3BpAIas B IPUPOIY
B3SThIE PACTEHUAMM MUHEPaIbHBIE BemecTsa (puc. 229). MHoroo6pasue ycioBuii
OOUTAaHMS, pa3Iudue NONyJsAlMid, pasHooOpa3ne GHOIEHO30B OHECIEeYUBAIOT
YCTOMYMBOCTD MPUPOJHBIX 3KOCUCTEM Pa3HOTO YPOBHSI.

YesnoBek, Baajeiomuii HayqHoit nHdopmaimeit 0 3aKOHOMEPHOCTAX CTPOCHUS
1 QYHKIIMOHMPOBAHUA GHOJIOTMYECKUX CUCTEM, MMEET BO3MOKHOCTD ITPABIJIBHO

Puc. 229. Baaumocssasu npoayuenTos (7), koncymenTos (2) n peayuenrtos (3)
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" yM€JIO IPUMEHSATD €€ B ﬂpaKTM‘{CCKOﬁ AEATEIIbHOCTH. OT NoOHUMaHUS JTIOJIbMUA
3aKOHOB q)YHKuPIOHPlpOBaHHH 6H0uCHOBOB 1 COXpAaHEHHSA UX 3aBUCUT 6]18.1‘0110]1)"
Y€ IIPUPOJHBIX 3KOCHUCTEM U OTACIbHBIX BUJIOB JKMBOTHBIX. H€O6XOAMMO panmno-
HJIbHO MCII0JIb30BATh CBOM 3HAHUA O XMBOTHOM MMpE, IMOCTOSHHO 3a00TUTHCS
O €ro COXpaH€HHH X1 BOCCTAHOBJICHUU.

CoBpeMeHHBII KMUBOTHBII MUD — PE3yJbTaT JUIMTEJIBHOIO MCTOPUYECKOrO

pas3BUTHs OpraHndeckoro mupa. [lpu aToM pazBuTne NpoONCXOAUT B pe3ysibra-
Te 06IIEero Mporpecca: NOsABJICHUsI MHOTOKJIETOYHOCTH, BO3HUKHOBEHUS ME30-
JAepMbl, (POPMUPOBAHUSA HAPYXHOTO XUTHUHOBOTO CKEJIETa, BHYTPEHHETO CKe-

siera (Xop/pl), TPyOUATOM EHTPATbHONM HEPBHOM CUCTEMBI, TEIUIOKPOBHOCTH

u 1p.

CoBpeMeHHBII )KMBOTHBII MHMP NPEACTaBAsAET COOOIl COBOKYIIHOCTH

JKHBbIX CUCTEM PA3HOIO YPOBHSHA, aKTHUBHO B3aHMOﬂeﬁCTBy10ULHX C OKpYyxKa-

o
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jommei cpenoil.

Jlerenepanms, ypoBHM OPraHM3allMM JKU3HH, IPOAYIEHTHI, KOHCYMEHTBI,
PEAYLIEHTDL.

1. HazoBuTe OCHOBHBIE 3TAIIbI PA3BUTHSI XKMBOTHOI'O MHUpa Ha 3emie.

2. B ueM 0COGEHHOCTb CTPOEHUS U KU3HEAEATEIbHOCTH OTHOKIETOYHbBIX
JKUBOTHBIX?

3. Kakne npucnoco6ieHuss B CTPOEHUH U JEATENbHOCTH TOSIBISIIOTCS
Yy MHOTOKJIETOYHBIX JXMBOTHBIX B OT/IMYHME OT OJHOKJIETOUYHbIX?

4. KakoBO 3Ha4eHHE MOSIBJICHUS TPEXCJIOMHOCTU B YCJIOKHEHUU OPraHu-
3alMM TeJa )KUBOTHBIX?

5. ITouemy popMHUPOBAHME HAPYKHOTO XUTUHOBOT'O CKEJIETA CIIOCOOCTBO-
BAJIO NPHUCIIOCOOJIEHMIO HACEKOMBIX K JKM3HHU HA CYIIE U UX PACCETCHUIO
no 3emie?

6. Kakue nporpeccuBHbI€ 4€PThI XOPAOBBIX O6€CTIEYHIN UX JAIbHEUITYIO
3BOJIIOIMIO?

7. HazoBure OCHOBHbBIE OTJIMYMS MTO3BOHOYHBIX OT UX MPEJKOB — Gecue-
PEIHBIX B CTPOCHUH M (QYHKIIMAX OPraHU3Ma.

8. Kakue n3amMeHeHMs B CTPOCHMH U (PYHKIIMSAX OPraHM3Ma MOSBUINCH Y APEB-
HUX 3€MHOBO/IHBIX B CBSI3M ¢ u3MeHeHneM kimmarta? K wemy sTo npuseno?
9. B yeM npeuMymecTBO B CTPOEHUH U KUZHEAEATETbHOCTH IITHIL M MJIEKO-
[UTAIOIUX TePeJ PENTUINAMU?

10. HazoBuTe OCHOBHBIE 3TANBI 3BOJIONUH 6€CIIO3BOHOYHBIX U XOP/IOBbIX
JXMBOTHBIX.



MpumepHble TeMbI 3KCKypCUiA

3HAKOMCTBO € MHOrOOOpasueM KUBOTHBIX B IPUPOJIE (IKCKYPCUM HA JIYT, B JIEC,
napkK, CKBep, Ha 03€PO, PEKY, NPy, B 300IapK).

Cpena oburanus, 0COGEHHOCTH MOBEJIECHUS JI0KAEBbIX YepBel B npupoje (npu-
IIKOJIbHBIN y4aCTOK).

ITTune! neca (napka).

Pasznoobpasue miaekonuraomux (300napk, Kpaesea4eckuii myseit).
XapakrepHble 4epThbl OMOIEHO32 (arpoIEeHO3a).

JKu3Hb NpUpPOAHOro cooHmECTBA OCEHBIO (3MMOM, BECHOI).

Uroroeas nposepka sHaHum

1. YcTHO 10NOMHUTE NPEIIOKEHUS] HEAOCTAIOMMMH CIOBAMM:
3o0s10rM NIPEACTABIsAET CUCTEMY HAyK M M3ydaeT ... . Mopdosorus — Hayka o ... ;
AHATOMMS — HayKa O ... ; CHCTEMAaTHKA — HAyKa, 3aHUMAIOIIASCS ... ; STOJOTUA —
HAyKa o ... .

2. HazoBuTe MMEHA U TPY/Abl YYEHBIX, BIIEPBLIEC UCCIEJOBABIINX PA3HBIX JKH-
BOTHBIX.

3. Ilepeunciaunre napcrsa )xuBoi npupoasl. HazoBure nx oco6eHHOCTH.

4. Kakue npusHaKy XUBOTIO OPraHM3Ma XapaKTEepPHbI JUIst JKMBOTHBIX? CpaBHU-
T€ UX C XapaKTepPHbIMU NpU3HAaKaMu pacteHnii. Kak Bbl 06bsicHUTE MHOTOOOPa-
31€ XUBOTHBIX B IpUpPoOJE?

5. CpaBHuTE JKMBOTHYIO M PACTUTEJIbHYIO KJIETKH 10 cTpoenmio. Hazosure nx
CXOJICTBO M Pa3JINyusl.

6. Kakue 0COOEHHOCTH NMEPEIBIKEHUS U ITUTAHUS XapPaKTEPHBI VIS PaCTEHUA
Y JUISI JKUBOTHBIX?

7. B cooTBETCTBUY C IPABUJIAMU CUCTEMATHKH PACIIONIOKUTE MTOCJIE0BATEIBHO
caIelyloluye CUCTEMaTHYeCKUE KaATErOPHH: OTPSIJL, IIAPCTBO, KJIACC, THIT, CEMEHCTBO,
BuJL, pol. ITosicauTe Ha KOHKPETHBIX NPUMeEpax.

8. Jlaiite onpenenenue TkausaM. HazoBure OCHOBHBIE THITbI JKWBOTHBIX TKAHCH.
B uem ux oTIMYME OT PACTUTEIBHBIX?

9. HazoBuTe M KpaTKo oXapaKTepusyiiTe cTpoeHne U (PyHKIUH TKAHEeil: a) 31u-
TeJUAJIbHOM; 6) COeIMHUTENBHOI; B) MBINIEYHOI; I') HEPBHOM.

10. /laiiTe onpenenenne cucreme opranos. Hazosure opranbi, o6pasyomme oy
M3 CUCTEM y MJIIEKOIUTAIOIUX: a) ONOPHO-IBUTATEIbHYIO; 0) IHUIEBAPUTEIBHYIO;
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B) JIBIXAaTEJbHYIO; T) BBUICJIUTEIbHYIO; JI) KPOBEHOCHYIO; €) HepsHyio. Kakoso
3HAYEHHE KAXKJIOM U3 3TUX CUCTEM?

11. Kakumu 5BOJIIOIIMOHHO IIPOTrPECCMBHBIMU Y€PTAaMM 06J1a1al0OT MTHUILLI M MJIEKO-
maTalonme?

12. Tlepeuncaure, ¢ KAKUMH YPOBHSIMHM OPraHU3alMM OPraHUYECKOTrO MUPA Bbl
MO3HAKOMMWINCH TP M3YYEHUH JKMBOTHBIX.

13. Kakyio posib UrpaioT ;KMBOTHbBIEC B OHOLIEHO3aX?

14. Kakyio poJib UTpajii JKMBOTHBIE B PA3BUTHU Y€JIOBEYECKOM IIMBIIN3AIINN?

15. ITouemy HEOOGXOMMO PAlMOHAIBHO MCIIOJb30BATh U OXPaHATH JUKHUX JKM-
BOTHBIX?

MpasuneHbie oTBeTh HO BONPOCHI Py6pUKK
«Kakue yrsepxaeHus sBepHbI?»
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