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Hoporune cemuknaccHukmn!

B sToM rofy BhI IPOAOJIMKUTE 3HAKOMCTBO C HAY-
KOii Omosioruei, IpeaMeToM U3yueHUsl KOTOPOM AB-
nsercs KuBada npupoja. Bel yiKe 3HaeTe, 4eM JKHU-
BOE OTJIMYaeTcs OT He:xmBoro. MoskeTe Ha3BaTh
yepThl, CBOMCTBEHHELIE JIOO0OMY XKMBOMY OPTaHH3-
my. UmeeTe pe/icTaBieHNe O KJIETOYHOM CTPOEHNH
U TIpoleccax KU3HEJeATEeIbHOCTH JXHBBIX CY-
IIeCTB, 4 MMEHHO: O MUTAHWH, JLIXaHWU, BHIJIEJIe-
HHH; 0 TPAHCIIOPTE BeIlleCTB, KOOPAUHAIIUN U PeTry-
aanuu QYHKIMHA B OpraHusMe, 0 3HaYeHHH Oecro-
JIOr0 M MOJ0BOTO PasMHOMKEHHA OpPraHH3MOB, O 3a-
KOHOMEPHOCTSX WX POCTa ¥ pasBuTHA. B mpomrrom
rofy BBl TaKiKe yiKe IOJYYHJIN HEKOTODEIEe CBelle-
HHUA 00 yeTpOMCTBe NMPHPOJHBIX cOOOIIECTB U B3a-
MMOOTHOIIIEHHAX OPraHu3MOB U Cpejbl.

B 7 kiacce BB MO3HAKOMUTECH C pasHooOpaszueM
JKHUBOTO MHpa ILIaHeThl, MOJyYUTe IpecTaBIeHHe
0 PasJIMYHBIX BUAAX PACTEHHH, )KUBOTHEIX, ITPUOOB
7 MuKpoopraauamos. Iloaromy aTOT yueOHUK TaK U
HaswiBaeTcss — «Buosorus. MHoroo6pasue XHUBBIX
OpPraHU3MOB» .

Bcero HacyuTHIBAOT OoJiee 2 MJIH BUJOB Pa3HBIX
JKMBBIX CYIIeCTB, HbIHe OOHMTAIOIIMX HA ILJIAHETe.
Cpezu Hux 6osee 350 Thic. BHIOB pacTeHu#, 6osee
100 teIc. BumoB rpubos, 6osnee yuem 1 muH 550 ThIC.
BUIOB JKMBOTHBIX (cpeau KoTopbsix 50 ThHIC. MO3BO-
HOUYHBIX 1 6osee 1 MJIH BHJIOB HACEKOMBIX) H IECAT-
KM ThICSY BUIOB DakTepuii. Ka)kawlil ros yyeHbIe
OITMCBLIBAIOT COTHH HOBBIX BHUJOB W CUUTAIOT, 4TO
3TOT MpoIece JajieK OT 3aBepuieHusi. Tak, yKassbl-
BaeTcs, 4TO Ha CEeroJHA HaM H3BeCTHO, HallpHMep,
He 6osee 10% oT BCceX BHIOB MHKPOOPraHM3MOB,
o0MTAOINMX HA HaAIlled maaHeTe.

W3 yuebHMKA BBl y3HaeTe 00 0cO6eHHOCTAX CTPO-
eHN#A, NUTAHUS, PA3MHOMKEHHUA, IIOBeJeHUd IIpen-
cTaBUTeJell PA3JHUYHBIX TIPYNN KHUBBIX CYIIECTB,
a Takyxe 00 UX 3HAYEHHH )1 UeJIOBeKa.

s Toro uToObI OBICTPO HANWTH MaTepHaJl 110 UH-
TepecyIomieil Bac rpyIie Opraiu3MoB, IOJb3yUTeCh
ornaBnenueM. OHO e macT Bam oOinee (HO, KOHEU-
HO, He II0JHOe) IpeACTABJIEeHHE O CHCTeMe KHBOTO0
Mupa 3eMJIH, CO3LAHHOH B COBpeMeHHO OMOJIOTHH.

LlapctBo
[NpokapuoTbl

LlapctBO
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Llapcteo

Bupycel

MynbTuMeguiHoe
MPUNOXeHWe K y4ebHuKy
«buonoruga. MHoroobpasue

XMBbIX OPraHM3IMOoB»

Yurasa TeKCT, CTPEMUTECh K NOHHMAHHIO M OC-
MBICJIEHHIO IIOJIYYE€HHBIX CBeJeHUI, He NOIyCKauiTe
MX MeXaHM4YeCKOro 3alOMHUHAHHA. BHHMATEILHO
paccmaTpuBaiiTe pucyHKu. OHH He TOJIBKO HILIIOCT-
PHUDPYIOT HAIIMCAHHOE, HO YACTO MOACHAIOT U JOIOJ-
HAIOT TEKCT.

B naparpadax, oTMe4eHHBIX 3Be30UK0ii (*), mo-
MeIlleH MaTepHaJ, Heo0a3aTeJbHBIH NI U3YYeHHU .

Y4eOHHUK COJepKHT pPasHOOOpasHbIE BOIPOCHI
U 3anaHuA. B KoHIe KaXJ0H TeMbl HOpUBENEeHBI
BOIIPOCHI II0 HM3JIOKeHHOMY MaTepuany (pyOpukxa
«IIpoBepbre cBOM 3HAHUSA»).

Ilna 3axpenyieHusi 3HAHWI BHIIOJHHUTE IPAKTH-
YecKHe 3sazaHusa B «Paboueit Terpagm», peramre
TecThl B «TecroBeix 3amanuax». Homepd artux
IIPAKTUYeCKHX BOIIPOCOB BEIJIEJIEHbI [IBETOM.

Pyb6puxa «ITogymaiiTe» mpeacTaBiseT BOIPOCHI
IIOMCKOBO-TBOPYECKOTO YPOBHA.

BonsmuHCTBO TeM COAEpUT cCHLIKM Ha J1abo-
paTopHbie paboThl, KOTOPBIE MOAPOOHO Pa306paHEI
B «Terpagu nna naGopaTopubix paboT U camMocTos-
TeJIbHBIX HaOIIOJeHUH » .

Py6puxa «PaboTa ¢ KOMIbIOTEPOM» PEKOMEHZY-
€T BaM 00paTUTECA K KOMILIOTEPHOMY IHCKY, CIIe-
IUAJIBHO CO3IaHHOMY K 9TOMY yueOHHKY. Biarozna-
pPA eMy JaKe CJIOMHBIe BOIPOCHI CTAHYT IIOHATHEe
u nocrynaee. Kpome Toro, ata pyOpuxa cogep:xur
WHTepHeT-CChIIKK. Ha yKazaHHBIX HHTepHeT-cTpa-
HUIaX Bbl HalifleTe NONMOJHUTEILHLIE CBeAEHUS IO
u3ydJaeMon TeMe.

IIo saBepmenun 0630pa 110 OnpejAeeHHOH IPyII-
Il YKUBBIX OPraHM3MOB BaM NpeAJIaraeTcsa KpaTKoe
00obmenye, MOMEIEHHOE B I[BETHYIO paMKy. OHO
COIEPIKUT IepedncIeHAe OCHOBHBIX ocoDeHHOCTeI,
OTJIMYAINUX IIpe/lcTaBUTENIed JaHHON I'PYIOBI OT
IPYTHX.

3HaHMe MHOroo0pasus JKUBOTO Ha 3eMJie, IpPH-
YUH BO3HHKHOBEHUA TAKOro MHOroobGpasus, 3Ha-
KOMCTBO C 3aKOHOMEDPHOCTAMH YCJIOXKHEHHUS CTPO-
€HUS U JKU3HEeAeATEeJbHOCTH >KHUBBLIX CYIIECTB Ia-
AYT BaM <«KJKY» K INOHHMAHHIO 0OJIee CHIOMKHBIX
BOIIPOCOB, KOTOPbIE OYAYT IIOCTABJIEHE] IIepe] BaMU
B CTApPIIMX KJaccax.

Henaem ycmexos!

Asmopbt



¥ MHOIOOBPA3ME XXNBOIO
N HAYKA CUCTEMATUKA

OT knetku go 6mocoepsi

Paznoobpasue »xuBoro Ha 3emMJjie TAK BeJIHKO, 4TO C
TPYAOM IIOAJAeTcA OMHcaHWI0. Ha Hamel niaHeTe
00HUTAIOT pa3IHYHBIE BHABl PACTeHUM, >XHBOTHEBIX,
rpuboOB ¥ MHKPOOPTraHu3MoOB. Bce OHH — OT MHKPO-
CKOOMYECKHX CO3JaHUN N[0 BEJIHKAHOB — IIPUXO-
OATCA APYT OPYTY OMU3KUMH UJIHN HaJbHUMH POJCT-
BeHHUKAMH.

Brl y:xe 3HaeTe, UYTO Bce JKMBBIE OPTaHU3MBI CO-
CTOAT U3 KIeToK. Kaemxa MoKeT ObITh U OTIENb-
HBIM OPraHU3MOM, ¥ YaCThI0 MHOT'OKJIETOYHOI'O pac-
TeHUA UK KUBOTHOr0. OHA OBIBAET HOBOJIBHO IIPO-
CTO YCTPOEHHOH, KaKk GaKTepwanbHas, WIA 3HAYH-
TeJbHO 00Jiee CI0KHO, KAK KJIeTKU OOJHOKJIETOYHBIX
JKMBOTHBIX — mpocteiimux. Kax GakrepumaiabHas
KJIeTKAa, TaK U KJIEeTKA NPOCTeHINNX — 3TO IIeJIBIH
OpraHM3M, CHOCOOHEBIH BBIIOJMHATH BCe (QYHKIHNH,
HeoOXomuMble /1A obecrieueHUA KU3HEIeATEIbHOC-
TH. A BOT KJETKH, BXOJAINHEe B COCTAB MHOIO-
KJIETOUHOrO OPraHuW3Ma, CIenuaIu3UpPOBaHbLl U He
CcIIOCOOHBI CYIIIECTBOBATHL CAMOCTOSATEIBLHO, BHE
opramuama. OHum 00pa3sylOT mxaHu ¥ OpzaHbi,
OCYILECTBAAKIIME TOJBKO OJHY OIpeAesIeHHVIO
dyaxmuo. KieTku, TKAHW U OPraHbl B CyMMe elle
He NpejcTaBaAOT co00H eAMHOTO OpzaHu3Ima.
JIums X corjiacoBaHHOE B3aMMOIeMcTBIe 00pasyer
IeJIOCTHBIA OPraHu3M, KOTOPOMY IIPUCYIIH OoIIpeje-
JeHHBIe CBOICTBA.

B 6 rmacce B kypce «#{uBoi oprasu3M» BBI IIOJ-
poOHO MO3HAKOMMJINCE CO CTPOEHHEM M OCOOEHHOC-
TSAMU JKU3HEIEATEeJbHOCTH OTAEIbHO B3ATON 0CO0H.
CxomHBIE TIO CTPOEHHUIO M (HH3HOJIOTHUYECKHM OCO-
OeHHOCTSIM 0cO0M 00pas3yioT eud.

[IpepcraBuTenu J060oro BUAa, YacTO 3aHUMAIO-
mue O0IIMpHBIE TEPPUTOPHUU, PasfeeHbl PasJIfd-
HBIMH reorpa)U4YecKUMHU, KIHUMATHUYECKHUMH U APY-
THMH TOPENATCTBUAMUA Ha OTHAENbHBbIE TPYNObBI —
nonynanuu. Ionynrayuel 6Mon0ru HasbIBalOT CO-
BOKYIHOCTH KMBBIX OPTaHM3MOB OJHOI'0 BUIA, 00U-




TAIOUIUX HA OHON TEPPUTOPHUY M YACTHIHO WJIU IOJTHOCTHIO U30JITPO-
BaHHBIX OT Oco0eiil APYTrUX TAKUX JKe I'PYIIIL.

Hu omHO XKHBOE CYIIECTBO HE JKUBET caMo 10 cebe, H30JIUPOBAHHO
oT apyrux opranuamoB. CoolIinecTBo pacTeHuii, }KMBOTHBIX, I'PHOOB
M MUKDOOPraHM3MOB, HMEIONHX o0Imee MecToo0OUTaHHE, T. €. JKUBY-
IIMX CO0DIIAa ¥ TECHO B3aUMOAEHMCTBYIOIIUX Mex Ay coboi, opMupy-
er 6uoyeno3s (o1 rped. «6MOC» — KUBHB U «I€HO3» — 00Hit). Mox-
HO FOBOPHTE 0 OHMoIeHO3e Jeca, Jyra, 60J0Ta, o3epa, a HHOTAA IOBO-
PAT nake o OMOIIEHO3€ KOYKH UJIH ITHA,

CoBOKYIHOCTE BCeX OHOIIEHO30B, OOMTAIOIIHUX B HACTOSAIINEE BPeMs
Ha 3emne, opMupyer sueoe eeuyecmeo 6uochepsl. Buocgepoi
HA3bIBAIOT 000JIOUKY 3eMJiu, 3aCejieHHYI0 XHUBBIMHU OPraHU3MaMH.
IToMuMO KUBOTHBIX, pacTeHHi, 'pUO0B 1 MEKPOOPraHU3MOB, 00pasy-
IOIIUX KHBOE BelllecTBO Ouocdepsl, B Hell pasindaioT KOCHOe eeuje-
cmeo — atMochepy (oT rped. «aTMoc» — map M «cgepa» — Imiap),
rugapocdepy (OT rped. «rHApO» — Boja), JuTochepy (OT rped. «JIH-
TOC» — KaMeHb) U HUOKOCHOe 6eujecmeo, HalpuMep II0YBY.

B Boze u Ha cyuie, B moUBe M BO3AyXe, Ja’Ke B OpraHax pacTeHWHI,
JKMBOTHBIX M YeJOBeKa — BCIOJY Ha 3eMJie oOMTaOT caMble Pa3HbIE
JKUBEIe opraEuaMel. Cpenu Hux 6osiee 1 MIH BUIOB HACEKOMBIX, OKO-
go 130 TeIC. BHJOB MOJLIIOCKOB, MHOKECTBO BHJOB uYepBeil, DHIO,
nTHI, 3Bepeii; 6osee 500 ThIC. BUAOB pacTeHHH, rpuboB 1 MHKpoOoOpra-
HHU3MOB. HacumMTEIBAIOT OKOJIO 2,5 MJIH HBIHE CYIIeCTBYIOIIUX BHUJIOB,
HaIllUX «COBPEMEHHHKOB», W M0 KpaiHe#d mMepe B 10 pas 6oabme —
BHUJIOB BEIMEPIINX PACTEHUN U KMBOTHHIX.

Y. dapBuH n npoucxoxgeHne suMgos

B ueM »xe npuumMHaA TAKOTO MHOT00OpasudA KUBBLIX OPraHU3MOB Ha Ha-
me# miaasere?

Yem 00BACHUTH YAUBHUTENBHYI IIDUCIOCOOIEHHOCTH KUBBIX CY-
IIEeCTB K YCJOBUAM KH3HH? OTBET Ha 3TOT BONIPOC JAET 3BOJIIOIIMOH-
HOE Y4eHHe, PACKDLIBAIOINEE MeXaHH3MbBI IPOUCXOKICHUA W DPA3BHU-
THS OPraHUYeCKOro MUpAa.

Bemukwuit aarimiickuit yueHsld Yapas dapsun (1809—1882) 06s-
SCHIJI Pa3BUTHE IPUPOALI IefCTBHEM eCTeCTBeHHBIX 3aK0oHOB. OH 00-
paTH BHHMaHUEe HA MHOroobpasue IOpOJ AOMANIHUX JKUBOTHBIX M
COPTOB KYJbTYPHBIX PACTEHHI M IPHUIIIEJ K CJIeAYIOMEeMYy BEIBOAY: Ue-
JIOBEK CO3JaeT copTa X IOpPOALl Ha OCHOBE uHIuEudyanrvHol Ha-
cneacmeeunoii U3MeHwLusocmu — TOM H3MEHYHNBOCTH, KOTOpasa
IpHCYIIA Ka)KJIOMy OPraHu3My M MO3BOJAET OTJHYHUTEL APYT OT Apyra
ocobeil ogHOTO BUa. M3 MIOKOJIEHUA B MOKOJIEHHE YeJOBeK U3 00Jb-
IIOT0 KOJHYEeCcTBa 0cobeil oTOMpAas U OCTABJAJ Ha ILJIeMsA TeX, KTOo 00-
JafaJ KaKUM-JIu00 MOJMe3HBLIM [JIf Hero HACJeICTBEHHBIM IIPU3HA-
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Mackupyiowas (nokpoBuTenbCTBEHHAs) okpacka 1 dopma Tena — pesynbTar
npucnocobneHna opraHM3MoB K yCnosusaM obutaHus

KOM, HaIpHMep KOPOB, AalINuX OOJbIe MOJIOKA, KYp, HECYIIHuX
GoJibllle AUI, pacTeHUA ¢ 6oee KPYIHBIMH IJIOJAMHE U T. 1. B pe3ysis-
TaTe ObLIYN MOJyYeHbI HOBbIE IIOPOJABI }KUBOTHBIX U COPTA KYJIbTYPHBIX
pacTeHui, obaasaonue Hy)KHBIMHA YeJIOBEKY CBOMCTBAMH.

IToEMMaHMe IPOUCXOMKJeHUS KYABTYPHBIX (DOPM JAJI0 KJII0Y K 00h-
SICHEHHIO IIPOMCXO:KJeHWs BHIOB. HaciencTBeHHAass M3MEHYUBOCTD,
Ha OCHOBE KOTOPOIi 4eJIOBeK BeJIeT UWCKYCCMEeHH bl ombop, IPOsAB-
asetca U B npupoze. Cama mo cebe oHa elle He NPUBOAUT K 06pas3oBa-
HUIO HOBOTO BHJa (KaK He NPHUBOAUT K BOSHHKHOBEHHIO KYJLTYPHOU
¢dopMBI pacTeHHMI HJIM JKUBOTHBIX). B mpupoje HOMKHBI CYILECTBO-
BaTh IIPUYHHBI, OIpele/AIINUe IIPOIecc BHA0OOpa3s0BaHUA. ITO
6opnba 3a cyImecTBOBaHHE U €CTECTBEHHBIH 0TOOP.

Bopwba 3a cywecmeosanue — 3TO CIOKHBIE 1 MHOI00OpasHbIe
OTHOIIEHUA OPraHU3MOB MeXXJy co00M M C YCIOBUAMHM BHEIIIHEH cpe-
Abl. B xuBoi npupose oHa HensberxkHa, Beb OPraHU3Mbl CHOCOOHBI K
HeorpaHW4YeHHOMY PasMHOMXKeHHI0 (Kakaas rmapa poauTeseil npu 6Jia-



TFONPUATHBIX YCJIOBHUAX JaeT 04eHb OOJIBIIOE KOJHYECTBO IIOTOMKOB),
a KM3HEHHBIE PECYPCHI OTPAHUYEHbI. JTO IPUBOAUT K KOHKYPEHYUU
34 OMHAKOBYIO IIHIIY, CXOJHLIE YCIOBUA OOUTAHUA U PAa3MHOKEHHE.
JLoXXHTH 10 3PEJIOTO BO3pAacTa M OCTABUTEL IIOTOMCTBO MOTYT JIMIIEL He-
MHOTHe 0co0H.

B mporecce Gops0bl 3a cylijecTBOBAHHE IIPOHUCXOIUT ecmecmeeH-
Hblll om6op, B pe3yabTaTe KOTOPOTO BEIFKHABAIOT 0COOM C IOJIE3HBIMHU
B JAHHBIX YCJIOBHAX IIPHU3HAKAMM, a JUIIeHHBIE TAKUX IPU3HAKOB —
norubaior. B utore Hanbosiee nmpucnocobIeHHbIE K KOHKPETHOH cpefe
OPraHU3MBbI OCTABJAIOT ILJIOJOBUTOE IIOTOMCTBO M X UHMCJIEHHOCTE BO3-
pactaetr. HarrpuMep, B IPOMBIIILIEHHBIX paifoHaX, I'Zle CTBOJHI AePeBb-
€B IOKPBITHI KOIOThIO, YBeIWYHBaeTcA ducao 6abouex GepesoBoil 1mA-
JEeHUIILI ¢ TEMHONM OKPacKoii KphLIbeB, TaK KaK TaKad OKpacKa JesaeT
HACEKOMBIX HE3aMEeTHBIMH JIJIA ITHIL — WX eCTeCTBeHHBIX BParoB.

Takum 06pa3oM, U3 MOKOJIEHHSA B MOKOJIEHHE B pe3yabTaTe 60pbOBI
3a CYIIeCTBOBaHHE U €CTECTBEHHOrO 0TOOpa BHUABI M3MEHAIOTCA B Ha-
OpaBJIEeHUH Bce OOJIbIIeH IPHUCIIOcOOJeHHOCTH K YCIOBHAM CPelbl.

IIpucnocabauBasck K pasHOOOPas3HBIM YCJIOBHAM OOUTAHUA, KHU-
BOTHBIE, PACTE€HHsI, 'PHOLI 1 MHKPOOPTraHU3MbI TpUoOpeTaoT pasHble
ocobeHHOCTH W (OPMHPYIOT TaKHM 00pa3oM MHOroobpasue KHBOI
MPHPOAEI.

Yuenue Y. JlapBuHa OOKa3bIBaeT, YTO ABHIKYIIHE CHJBI DBOJIO-
Y — Pa3BUTHUA NPUPOJABI — HAXOAATCA B HEH caMOM: 3TO HACJIEACT-
BEeHHas M3MEHUYHBOCThH, OOppOa 3a CYNIIEeCTBOBAHWE M eCTeCTBEeHHBIU
oT6op.

Yro Takoe cucremarumka

B uTore sBOJOIIMOHHOTO NpoIlecca BOSHAKJIO TO padHooOpasue dopm
JKHM3HH, KOTOpOe MbI HabJIoJaeM IIPHU U3y4eHHH COBPEeMeHHBIX M HC-
KOMIaeMbIX BUIOB KHBOTHBIX, pacTeHWi, rpmbOB M MHKpPOOpPraHW3-
moB. Ux knaccuduKanmei, T. e. CHCTEeMaTH3allle, pacupeneeHueM
IO rpymIiaM Ha OCHOBE CXOACTBA M POACTBA, 3aHUMAaeTCA OTPacib
OMOJIOTHH, HA3bIBAEMaa CUCmMemamuKou.

Eme B IpeBHOCTH Y YeJOBEKa BO3HUKJA MOTPEOHOCTH CHCTEMAaTH-
3UPOBATH 3HAHHUA O KHMBOM mpupome. K aToMy BHIHYKIana XO3SHUCT-
BeHHAs [esTe/IbHOCTh. BHauYajie OH JeNWJ XUBOTHBIX U pPacTeHHUA
IIPOCTO — HA MOJIe3HbIe U BpeIHble, SITOBUTHIE U HeSJOBUTHIE,

JipeBHErpeYeCKHe eCcTeCTBOUCIBITATeNH M (huIocodsl Apucrorens
u TeodpacT DBITAIHCE IPUBECTH B CHCTeMY 0e3QHY yiKe M3BECTHBIX
CBeJIEHUH O JKHBBIX OPraHHU3Max.

B cpennue BeKa pasBUTHE CEJILCKOI0 X03AMCTBAa U HAKOIJIeHKe 3Ha-
HHUI 0 HOBBIX, PaHee HEH3BECTHBIX PACTEHUSAX U XKHUBOTHBIX IIPUBEJIH
K CO3JaHHMIO MHOMeCTBa pa3JIHUYHbIX RJI&CCHCIJHR&HHﬁ. OHH BO3HHUKAa-
JI¥ B TOT mepuoj oco0eHHO OYPHO M OCHOBBLIBAJIUCE HA CAMEBIX PA3HBIX
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OPUHIMNAX — PaCHOJIOMKEHHUH 10 aldaBUTy, UCIOJb30BAHUH IIPOM3-
BOJIbHBIX IPU3HAKOB. Takue cucTeMbl ObLINM UCKYCCTBEHHBIMH: CTOHU-
JIO B3ATH 3a OCHOBY JAPYroil IIPU3HAK, U BCSA CHCTeMa pyIImiack. Bro-
0aBOK OOIENPUHATHIX HA3BAHHHA PACTEHUH M *KMBOTHBEIX €Ille He CY-
IIeCTBOBAJIO — 3/IeCh IAPHJI MOJHBIH pasHoboii.

OpHEM M3 OCHOBOIIOJIOKHHKOB CHCTEMATHKH CTaJI IIBEJCKHUH ecTe-
crBoucneiTareab Kapa Jluaneit (1707—1778). OH co3palt Iy4INyIO IO
TeM BpeMeHaM CHCTeMY, HO W OHa ObLI1a HCKYCCTBeHHOH. B 0oCHOBY
KJIACCH(MUKAIIUN OH IIOJIOKHJ He MCTUHHOE POJICTBO OPTaHU3MOB, a UX
BHeIIIHee CX0/ACTBO. [IpUuYuHEI JKe TAKOro CX0ACTBA OCTaBaJHUCh Hepac-
KPBITBIMH.

IIepByio ecTecTBeHHYIO Kaaccupuranuio cosnan Y. Jlapsun. B ee
OCHOBY OH ITOJIOKHJ OOIIIHOCTS HPOUCXOXKAeHUs opranu3moB. C aToro
BPEMEHH CHCTEMATHKA HAUYAJIa CTAHOBJIEHUE KaK SBOJIOI[HOHHAS HAY-
Ka. Ecam Tenieps 300J10r-cHCTEMATHK 00 befUHAET cobaK, JUCHIL | ITIa-
KaJ0B B eIMHYIO rpynny cobaybuX, TO OH HMCXOAUT HE TOJBKO M3
BHEIITHETO CXOJCTBa, HO ¥ M3 UX POJCTBA.

OcHoBHASA eIHHHAIA KJaaccuPuKanuu — 3To éud. Ilon BugoM mouu-
MalOT COBOKYIHOCTH Oco0eil, MMEIOIIUX CXOZHOE CTpoeHHe, 00pas3
JKHM3HH, CIIOCOOHLIX K CKPEMIUBAHUIO C MOSABJICHHUEM ILJIOJOBUTOIO MO-
TOMCTBa U HACEJNAMIINX ONpeeJeHHYI0 TeppuTopHuio. Bee Hamm no-
ManrHue cobfaku, HECMOTPA HA UX BHENIHHE Pa3JINYUsd, OTHOCATCH K
oxpuomy Buay — Cobaxa. BIu3KopoacTBeHHEBIE BUALI JKHBOTHEIX 006-
€IMHAIOT B 0cO0YI0 rpyInny, HasslBaeMyio podom. Hanpumep, Bug Co-
faxa u BHJ Boak oTHOCAT K pony Bonk. Biuskue, cxogHbIe POABI 3KH-
BOTHBIX OTHOCAT K OJHOMY cemeiticmey: pon Bonk u poxy EnoroBuz-
Haa cobaka BXOAAT B cocTaB ceMmelcTBa Cobaubm; TyAa JKe BXOLAT POJ
JImcuma u pop Ilecer.

Bnuskue, cxonHble ceMeiicTBa 00BeIUHAIOT B ompad (WIN nops-
doK), OTPAABI — B KlACC, KIACCHl — B MUN IJIA }KUBOTHBEIX UJIH OM-
den 1A pacTeHHii, TUIIBI — B nodyapcmeo, oAl apeTBa — B yap-
cmeéo. Beero pasimyaior ueThipe IapcTBa skuBoil npupoasi: ITpoka-
puomut (KJIETKH UX JUIIEHBI A4pa), a Takxke I'pubvt, Pacmenusa u
Alueommnvie — 3yKapuOTUYECKHE OPTaHU3MBbI, KJIETKH KOTOPHIX 00-
JafaiT oOPMIEHHBIM AapoM. KpoMe aToro, BEIIENSIOT eIy IPyII-
IIy OPraHU3MOB, UMEIOIINX HeKJEeTOYHOe cTpoeHue, — Bupycot.

OpraHua3Mbl pasJIHUYHBIX CHCTEMATHYECKHX TPYII B IIPOIlEcce UCTO-
PUYECKOro pasBUTHA, IPHUCIIocAbIMBasICh K IOCTOAHHO MEHAIOIIUMCA
YCJIOBUSAM CPe/bl, JABAJIH HAYAJIO BCe HOBBIM M HOBBIM (hopMaM.

Hayuerne 6MOJIOTHYIECKOTO PA3HOOOpa3u4 elle He 3aBeplIeHo. Y ue-
HbIe IIPOJOJIXKAIOT OTKPHIBATH HEM3BECTHLIE HAYKEe BHUIBI.

B 970t KHUI'e MBI PACCMOTPUM OCOOEHHOCTH CTPOEHUS U KU3HEIe-
ATEeJHHOCTH TpPeACTaBUTeNeH OOJbIIMHCTBA KPYIHBIX CHCTeMaTH4e-
CKHX IDPYIII.
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(13 cnmam)

B B UapCTBO MPOKApMOT, UM [OAAEPHbIX, 00beOVHAIOT CaMbiX OPEBHMX
obwutartenen Hawen nnaHeTbl — GakTepui (0T rpey. «bakTepuoH» — nanoyka),
KOTOpbIX B 0OMXOAE 4acTo Ha3bIBaOT MUKPOBaMK. DT OPraHn3Mbl UMEIOT KJle-
TOYHOE CTPOEHWE, HO UX HACNIEACTBEHHbIV MaTepuan He OTAeNeH OT LMTonnas-
Mbl 0DONOYKON — APYrMMK CIOBaMM, OHM NMLLEHBbI o opmMieHHoro sapa. Mo
pa3mepaM OONbLUMHCTBO M3 HUX 3HAYMTENbHO KpyrnHee BWpycoB. Llapcteo
NPOKapmoT Ha OCHOBE BaXXHbix 0COBEHHOCTEN KU3HEOEATENLHOCTH, U Npexae
Bcero obMeHa BeLLeCTs, y4eHble MoAPa3AensaioT Ha Tpy noguapcrea: Apxebak-
Tepum, HacTtosiwme 6aktepumn 1 Okcndorobakrepun.

M3y4eHrem cTpoeHus U OCODEHHOCTEN XW3HEOEATeNbHOCTU MUKPOOPra-
HM3MOB 3aHMMAETCs Hayka MUKpobuonorus.
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= NOAUAPCTBO ®opmbi GakTepuit
HACTOALLUMUE BAKTEPAU

PaccMoTpuM 0cO0€HHOCTH CTPOEHHSA IIPDOKAPHOT Ha
npuMepe npeacTaBuTesel noxmapcrsa Hacroamue
baKTepHH.

ITO OYeHBb ApPeBHHE OPraHU3MbI, MMOSBUBIIHUECH,
MO-BUAUMOMY, OKOJIO 3 MJIpDJ JieT Ha3aa. BakTepuu
MHUKPOCKOIIMYECKH MaJIbl, HO UX CKOILJIeHUS (KO0JI0-
HUH) HepeJKO BHAMMEI HEBOODYKEHHBIM IJIa30M.
IIo dopme u ocobeHHOCTAM OOBLEIHHEHHS KJETOK
pasJIM4aT HECKOJbKO IPYIIN HACTOANIMX OakTe-
pHii: KOKKu, HMelomue InmapooOpasHyio GopMmy;
JunnoKoOKKUW, COCTOAIIME M3 IIONapHO COMMMKeH-
HBIX KOKKOB; Ccmpenmokokku, oOpasoBaHHBIe
KOKKaMH, cOMMKEeHHBIMH B BUJe IETIOYKH; Capy -
Kbl — KOKKH, HMelOlHe BHJ ILJOTHHIX IIadyek;
cma@uniokokku — CKOILIEeHHS KOKKOB B BHJe BH-
HOTpajgHOH I'PO3SH; 6ayunisl, WIU NALOYKU, —
BHITAHYTHIE B JJINHY OaKTepUu; 6uOpPUOHbL — Y-
roo0pasHo H3OTHYTHIe OaKTepHUU; CRUPUAAbL —
faKkTepuu ¢ BEITAHYTOM, IITOMIOPOOOPA3HO U3BUTOM
dopmoii u T. 1.

Ha moBepxHOCTH KJeTOK OaKTepHé dYacTo
HMeIOTCA KI'YTUKH — OPraHOMAbI JBUKEHHA, C I10-
MOIIIBI0 KOTOPBLIX OHH IIEPEeABUralOTCA B MKHUIKOH
cpegne. ITo cBoeii opraHuU3alMy OHH OTJIHYAIOTCH OT
JKI'YTHKOB U PECHUYEK PACTeHHWH M KUBOTHBIX. He-
KOTOpBIE 0AKTEPHY IIePEMEIanTCA « PEAKTHBHBIM »
coocobom, BeIOpaceiBas causb, KjaeTouyHas CTeEH-
Ka NIPOKAPHUOT MOCTPOEHA OYeHb CBOE0OpPasHO U
BKJIIOUAET COeJAUHEHHsd, He BCTpedawIinuecs y
9YKapHuoT — OPraHM3MOB, KJIETKHA KOTODBIX COJEp-

PacnonoyeHue XryTUKoB y 6aktepun

Bauwmnnbi
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sxaT oOpMIEHHOe AAPO (K HAM OTHOCHATCH, HAIIpH- CXeMma

Mep, PACTeHHA U KUBOTHEIE). OBBITHO OHa focTa- CMOPOOGpasoBaHus
TOYHO IIPOYHA. Ee OCHOBY COCTABJISET BeIeCTBO
MYypeuH, MpeicTaBidoIlee coboii cMech moJHca-
XapuaoB W OeJIKOB M He BCTpedallmeecsd y JyKa-
puor. Knerounas creHKa MHOTHX GaKTepHi CBEpXY
MOKPBITA CJOeM causu. [luTomnasma OKpYyKeHa
MeMOpaHOM, OTAENAIONIEH ee M3HYTPHA OT KJETOY-
HOH CTeHKH.

B nmuronnasme memOpaH Majio, ¥ OHH IIpPEeINCTaB-
AT co00i BOAYMBAHMA HAPYIKHOHM IIUTOILIA3MA-
THuecKoi memOpanbsl. CoBceM HET OpPraHOHWI0B, OK-
pyeHHbIX MeMmOpaHO#l (MUTOXOHAPHM, MJIACTHL
u 1ap.). CurTe3 GeIKOB OCYIECTBIAAIOT PUOOCOMEI,
HMeIHe MeHbIIIUH pasMep, 4eM y syKapuor. Bce

~@©O-@O-0D-O

Cnopel

(hbepMeHTHI, obecreYHBAIOINE IIPOIECCHl JKU3HE- e
JIeATeILHOCTH, PACCESHEl B NUTOMIA3Me MU IDHU- o
KperJieHbl K BHYTDPeHHe# MOBEePXHOCTH IUTOILIAS- (MUKpO-
MaTHYECKO# MeMOpaHbI. oTorpada)

OGBIYHO TTPOKAPHOTHEI PA3MHOMKAIOTCS JIeJIeHUeM
HaaBoe. BHauase KJjaeTKa yIJIUHAeTCHA, B HEH mocTe-
IIeHHO 06pa.?.ye'rca ImomnepevyHasd nepeTdaixKa, a 3aTeM
JOoYepHHe KIJIIeTKHW pacXxogATCA HJIH OCTarTCHA CBA-
3aHHBIMHU (y 6aKkTepHii) B XapaKTepHBIE I'PYIIIBl — @
IEMOYKH, ITaKeThbl U T. J.

B Heb6/IaronpHATHBIX YCIOBHAX, HAIpUMep IIPU Cippa

[OBBIIIEHHH TeMIIePATYPHl MM BHICYIIHBaHWH, ©)
MHOrMe 0axTepuy oOpasyIOT CIOPHI: YaCTh ITUTO-

ONeNcr

KonbLuesan MpwrKpenneHre XxpoMOCOMbI YaBsoeHwne
XpoMocoMa K MembpaHe XPOMOCOMBbI

-> @» ((BZZb) -

NepeTsKKM HagBoe
* PaaMmHoXeHue bakTepnanbHon
KNeTKW fieNleHneM Haasoe
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YONMHEHWE KNeTki Obpa3oBaHue nonepe4HoN HdeneHue Bakrepum

PacxoxpeHwe Ao4epHMX KNETOK




[laToreHHble
bakrepun

83 6y,awrnw
6orynumsma

baktepuansbHoe
3abonesaHvie nepesa

Bozbyaurens
CaNbMOHEINe3a

ILIa3MBbl, COJIepIKAaINad HacJeCTBeHHEBIN MaTepua,
BBIJIEJIAETCA W IOKPLIBAeTCA TOJICTOM MHOI'OCJION-
HO#l kamcyJoii. Kierka Kaxk 061 BbICHIXaeT — IIPO-
1ecckl 0OOMeHa BelllecTB B Hel npexpaniaroTrcesa. Cro-
pbl OaKTepHil OYEHB YCTOMYMBEI; OHM MOIYT CO-
XpaHATh KUBHECIOCODHOCTE B CYXOM COCTOAHHU
MHOTr'Me I'oJbl U BBIXKHBATHL B OpraHuaMme 60JBHOTO
yeJIOBeKa HeCMOTPA Ha aKTHUBHOe JiedeHHe aHTHOH-
orukamMu. Criopel 6aKTEpHHA PacIpoOCTPAHAIOTCSA Be-
TpoM ¥ Apyrumu nytamu. Ilonagasa B GraronpuAar-
HBIE YCJIOBHUs, cIIopa mpeobpasyeTrcA B aKTHUBHYIO
DaKTepHANbHYIO KJIETKY.

s monydenns sHepruu 0aKTepHUH HCIIOJIB3YIOT
pas3jJindHble OpraHU4YeCKHue H HeOopranvdeckKupe co-
eIUHEHUS U COJIHEeYHBIH cBeT. BoabIMHCTBO HaKTe-
puii zemepompogHusl (OT I'ped. «reTepo» — pPasHo-
POAHBIN U «TPOGOC» — HOHUTAK), T. €. IUTAIOTCA I'0-
TOBBIMHM OPraHUYECKHMMH BellleCTBAMH — I'HHIOIIH-
MH OCTATKAMH OPraHM3MOB HJIM NapasUTUPYIOT Ha
JPYruxX OpraHu3Max, B TOM YHCJIe X Ha 4YeJIOBeKe.
HexoTopsle KoJIOHHAANLHEIE 0AKTEPUH, KJIETKH KO-
TOPBIX COEAMHEHBI MOCTHKAMU, 00pasyrT CB0OeoD-
pasHble HUTYATHIE CTPYKTYPBI B BHJE JOBUUX Ce-
Teii. IlepenBurascs, Takas KOJOHHUA 3aXBAaTHIBAeT
MeJKHe KUBBIe OpPraHm3Mbl (0akTepuii, IpoCTel-
IMUX 4 Op.), o0BoJaKuBaeT UX U IepeBapuBaer.

Aemompogrnubix bakTepuil (0T rped. «aBTO» —
caM H «Tpodoc» — IMHUTAD) HEMHOTI0. JacTh U3 HUX

‘ﬂl‘ra W \

BakTepun-CUMOWOHTBI Pe3ynbTaT gesTensHOCTH

obpa3zyloT knybeHbkK bakTepun — paspymtenen
Ha KOPHAX pacTeHui ApeBecuHbl
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croco0Ha K XeMoOcuHme3y — CUHTE3y OPraHNYeCKUX BellecTs, obpa-
3YIOLIMX HMX TeJsl0, U3 HeOPraHUYEeCKUX 34 CYeT DHEPruyu OKHCJIeHHS
HeOpraHW4decKnx coeauHeHuii. HeroTopble NpOKapuHoTHl 00pasyoT
OpraHWYecKHe MOJIEKYJIbl U3 HEOPTaHHYECKHUX B IIPOLIECCE POMOCUH -
me3a 3a c4eT 9HEePruy COJIHEYHOr'o CBeTa.

ITo oTHOIEHHMIO K KHCJIOPOAY GaKTepUU AeasTcsA HA aapoboé (cy-
LIECTBYIOMIUX TOJbKO B KHCJIOPOAHOH cpesie) U anaapoboe (cyliecT-
BYIOIIMX B OeCKHCJIOPOAHON cpene). KpoMe TOro, H3BeCTHBI I'DYINIb
OaKkTepuil, JKHUBYIIUX KaK B KHCJIOPOAHOM, TAK M B OECKHUCJIOPOLHOM
cpezne.

B npupoze 6akTepun pacupocTpadeHbl Upe3BbIuaifHo MUPoKo. OHM
HaCeJsIOT II0YBY, BBEINOJHAA POJb pas3pyuiumeneil OPraHudYecKoro
BellleCTBa — OCTAaTKOB MOTHOIIMX XUBOTHBIX M pacreHuii. IIpeobpa-
3yfA OpraHMYecKHe MOJIEKYJbl B HeOPraHWYecKHe, GaKTepuu TeM ca-
MbBIM OYHIIAIOT IIOBEPXHOCTH IJIAHETHI OT THHUIONIAX OCTATKOB M BO3-
BpaIalOT XUMHYECKHe 3JIeMEeHThl B OHOJOTH4YeCKHUH KPYTrOBOPOT.

W B xu3HU yesoBeKa posib OGaxkrepuii orpomHa. Tak, mojyueHue
MHOT'HMX IIMIIEBLIX U TEXHUYECKHUX IPOJYKTOB HEBOSMOXKHO 06e3 yuac-
THA Pa3/JHYHBIX 6podunvrbix OGakrepuii. B pesyibTare XusHeznes-
TeJIbHOCTH OaKTepuil IOJIy4aiT MPOCTOKBAMYy, Kedup, cuip, KYMBbIC,
a TaxKxe (pepMeHTBI, CIUPTHI, JUMOHHYIO KucjioTy. [Ipomeces! KBaie-
HUA OHUINEBBIX NPOAYKTOB TOME CBA3AHBI C DAKTEpPHATbHON aKTUBHO-
CTBIO.

Berpeuarorea 6akTepun-cumbuonmse (0T J1aT. «CUM» — BMecCTe,
«0HOC» — KU3HB), KOTOPLIE JKUBYT B OPraHU3Max PaCTeHHH U KHUBOT-
HBIX, IPHHOCSA MM OIpejieleHHYI0 noab3y. Hanpumep, xaybeHbvro-
8ble Oarxkmepuu, NMOCENAIIHECA B KOPHSIX HEKOTODPBIX DACTeHMI,
crnoco0HBI yCBaMBaTh ra3o00pasHBIA a30T W3 MOYBEHHOI'O BO3AyXa
U TaKUM oOpas3oM cHaOKaT 3TH pacTeHHA A30TOM, HEOOXOMHMBIM
AN UX KHU3HeleATeabHOCTH. OTMUpAas, pacTeHus: 000ramamoT IOYBY
COeIMHEeHUAMH a30Ta, 4TO OBLIO OBI HEBO3MOMKHO 0e3 y4acTHA TaKUX
OaKTepuii.

H3BecTHBI Xuwynbie GaKTEPHH, MOENAIONINE MPEACTABUTENEH APY-
I'UX BUJOB IPOKAPHOT.

Benmka m orpunarensHas poas Gaxrepuii. Paznuunble BUABI 6aK-
TepHil BBI3BIBAIOT NOPYY NMHUINEBEIX NPOAYVKTOB, BhIAENAA B HUX IIPO-
JYKTEL CBOero obMeHa, ANOBHTHIE ANA ueioBexka. HauboJiee omacHbI
namozennbsvle (OT rped. «IaToc» — O0JIE3HL U «TeHEe3HUC» — IIPOHC-
XOXKJeHHe) OaKTepHUH — HMCTOYHUK Pa3NHYHEIX 3aboeBaHUM yeaoBe-
Ka ¥ XHUBOTHBIX, TAKHUX KaK BOCIaJleHHe JIerKHX, TyﬁepRy.nea, aH-
ruHa, cubupcras s3Ba, caJbMOHEJIe3, YyMa, XoJepa u ap. Ilopaxa-
0T ODaKTepUH U pacTeHHA.



ssss» NMOAUAPCTBO APXEBAKTEPUN #

ranobakrtepuu
XWBYT B CONEHbIX
OT/NOXEHUAX
MepTBOro Mops

CepobakTepum

Apxebarkmepuu (OT rped. «apxXmoc» — ApeBHeH-
muii), BO3MOXKHO, APeBHEMIIINe 13 HbIHEe JKUBYIIUX
IPOKApHOT, 4 ClIeJoBaTelbHO, M M3 BCEX [APYIrHuX
JKUBBIX OPraHM3MOB; OHH [OABWJIMCH Ha HaIIeH
niageTe 6oJiee 3 MIpPJ JeT Hasan.

Beero onucano csbime 40 BUIOB apxebaKTepHi.
Muorue U3 HUX CIIOCOOHBI OOMTATh B dKCTpPEMAab-
HBIX YCJIOBUAX.

Cpenu apxebaxTepuii Hanbosiee H3BECTHEI Mema-
HooOpa3syrwue 6aKmepuu, KOTOpble B pe3yJIbTaTe
o6MeHA BeIecTB BHIAENAIOT I'OPIOYHM rad MeTaH.
Tloutn Bech meraH Ha 3emiae (5—108 T exxeromHo)
o6pasyeT TOJIBKO 9Ta rpynna npoxapuor. Oburaioor
MeTaHOoOOpasyomue apxebaKTepyu B CTPOro aHa-
9po0HBIX YCIOBHUAX: B 3aTOIIAEMBIX II0YBAX, douo-
Tax, Wje BOZOEMOB, OUUCTHBIX COOPYKEHUAX, PYO-
e XBa4yHbIX.

Jlpyras rpynmna apxebakTepuil — TaK HasbIBae-
MBbIe zanobaxmepuu — OPTaHUBMBI, CIIOCOOHBIE K
pOCTY IpH OYeHb BBICOKOH KOHIEHTDAIMHU coJeit.
OHHU HBYT B COJIEHBIX 03€pax.

Cpenu apxefaxkTepuid eCThb W TaKHe, KOTODbIE
OKHCJIAIOT Cepy U ee HeopraHWdYecKHe COelMHEeHn:d
¢ o6pazoBaHMEM CEePHOH KHCJIOTHI H IO3TOMY MOTYT
GBITH NPUYMHONM paspylleHUs KaMeHHBIX U OeTOH-
HBIX COOPYKEHUI, KOPPO3UU METAJIOB U JD.

MeTtaHoobpasyiolme apxebakrepum obutatot B bonotax
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S NOALIAPCTBO
OKCUDOTOBAKTEPUWN *

IToamapcTBO BKJIIOYAET HECKOJIBKO rpynn Oaxrte-
PHii, B YACTHOCTH OTZEJI YUAHOOaKmepuii, HepeaKo
Ha3bIBAaEMBIX CUHe3eleHbiMU 6000pocaamu. OHH
O4YeHb IIMPOKO DACIPOCTPAaHEHBI [0 BCEMY MHDY.
W3BecTHO 0KO0JI0 2 TBIC. BHIOB nHaHobaKTepHii. 3to
APEBHHE OPraHU3MbI, BOSHUKIIINE OKOJO 3 MJIDJ JIeT
Hasaz. IIpeanosaraercs, 4To M3MEeHEHHS B cocTaBe
ApeBHel aTMocdeps S3eMu U oforamenue ee Kuc-
JIOPOAOM CBsA3aHEI ¢ (DOTOCHHTETHUYECKOH aKTUBHOC-
ThIO IUAaHODAKTEePHIA.

Kaetkn nuanoGaxrepuii, mo popme OKpyTrJbie,
QIIMITHYECKHe, LUUIMHIPHUYECKHEe, GOYOHKOBHU]-
Hble MJIM WHBIE, MOTYT OCTABATHCA OAWHOYHBIMH,
00BbeIMHATECA B KOJIOHHHM, 0OPAa3OBBIBATH MHOTO-
KJIeTOYHBIe HHTH. JacTO OHH BLIJENAIOT CJIH3b B
BH/Ie TOJICTOT'O YeXJia, OKPYKeHHOTO Y HeKOTOPBIX
dopM mIOTHOH 0007M0YKOH. ¥V HEKOTOPBIX BUIOB
HUTH BETBATCA U MECTaMH 00pasyOT MHOTOPSALHEIE
cnoepuina. HuruaTere popmer nuanobakrepnii, mo-
MHMO OOBIYHBIX KJETOK HMEIOT TaKhe, KOTOpHIe
CIIOCOOHEBI yCBAUBATh a30T ATMOC(HEPHOTO BO3AYXA,
IIepeBO/Jisi ero B COCTaB PA3JUYHBIX PACTBOPHUMBIX
HEOPraHUYeCKHX BeIecTB. JTH KJIEeTKH CHabKAaioT
COeIMHEHUAMH a30Ta NPOoYMe KJICTKH HUTH. JKTy-

PasHbie hopmbl - R
unaHobakTepuit LinaHobakTepuu B ropsyeM UCTOYHMKe



THUKOB NUaHOOAKTEPUH, B OTJIMYKE OT HACTOAMHX paxkTepuii, HUKOT-
na He uMerT. PasMHOMXAOTCA nuaHobaKTepruu OOBIYHO MyTeM Jesie-
HUS KJIETKH HaaBoe, IIOJOBOTO IIpollecca Yy HUX HeT.

BoJbIIMHCTBO IMaHOOAKTEpHiT — aBTOTPO(GHbIe OPraHU3Mbl U MO-
I'yT CHHTe3UPOBATH BCE BEIleCTBa KJIETKH 3a CUeT dHepriuu CBeTa. Oxn-
HAKO OHY CIIOCOOHBI ¥ K CMEIIaHHOMY TUIYy HUTaHHA. JacTo BCTyNA-
0T B cUMOMO3 ¢ IPYTUMH OpraHM3MaMu, HallpuMep ¢ rpubamu.

BoJIBIIMHCTBO BHUIOB HACENAIOT IPECHOBOJAHBIE OacceiHbI, HEMHO-
rue XKUBYT B Mopax. IlmanobaxTepun YacTO BBIBBHIBAIOT «IIBETEHUE»>
BOJbI B IPY/JaX, YTO OTPUIATEILHO CKa3bIBAETCA HA KU3HH obuTare-
neit pomoema. Ha cynre muanobaKkTepuy KHBYT B IOYBE, obpasyloT xa-
paKTepHBIE 3eJieHble HAleThl HA KAMHAX U KOPe [epeBLeB.

Buzs! poja anabeHa HCKYCCTBEHHO PA3BOAAT B TPONIMKAX HA PUCO-
BBIX [OJISIX /LA 06OTaleHus MoYBhl coeJuHeHNAMY a3oTa. Braronapa
a30T(PUKCHUPYIOIUM CBOMCTBAM 3TOi OaKTepHH, 00UTAIONIEH B II0JIOC-
TAX JHCTHEB BOLHOTO MNAIIOPOTHHUKA A30JIJIBI, PUC MOKET J0Jro pacTH
HAa OJHOM U TOM e MecTe 0e3 BHeCEHU A ynobpennii. Hexoropsie mua-
HobakTepuu B cTpaHax BocToKa MCIONB3YIOT B IIHINY.

LinaHobakTepum 4acto LinaHobakrepunm obpasyioT 3eNeHble
BbI3bIBAIOT ¢LiBETEHME» BOMbI NATHa Ha KaMHAX
B Npyaax

MukpodoTtorpadni pasnnHHbIX umaHobakTepui
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1. KakoBBEI 0COGEHHOCTH CTPOEHUS OaxTepHaNbHON KIeTKH?
2. HasoBure 0CHOBHBIE HOPMBI GaKTEPHANBHBIX KIETOK.

3. Kaxk mepememasorcs 6axrepun?
4

. Ha kaxue rpynnsi mo cnocofam mosrydeHUs: 9HEPIUH AENAT GaKTe-
pun?

5. Berpeuarorces sim cpeau 6akTepuit XUIHEUKA?
6. Kakyio cucreMaTuuecKyro rpymnmny o6pasyior apxebaxkTepuu?
7. Kakue opraHuaMbl Ha3EIBAIOT aspobaMu?
8. IlepeuncinTre 0COGEHHOCTH CTPOEHUSA KIIETOK nuaHobaKTepuii.
9. Kak pasmuOaoTca 6axTepun?

10. Bemonaure saganue Ne 7 Ha c. 8 (Pa6ouas TeTpajihb).

11. Beibepure npaBunbHEIL orBer. Teer Ha c. 4—6, BapuanT 1 (Tecro-
BbIE 3aJlaHUA).

* Noaymante

IToyemy 6axTepun cuuraoT HaubGOIEE APEBHAMHI oprasusMamu?

9 Paborta c komnbioTepom

O6parurecs k aucky. Usyuure MmaTepua YPOKA 1 BBIIIOJIHUTE MIPe/-
JIOMeHHEIe 3aJaHuA.

@ NHTepHeT-ccbinkn

1. http://www.worldofnature.ru/dia/?act=vewcat&cid=578 (ITpoxa-
puotsl. O6mas uEbDOpManKa).

2. http://www.krugosvet.ru/enc/nauka i tehnika /biologiya/BAK-
TERII.html (Bakrepuu. Crpoenue, pasMHOXeHHe, MeTa00JIu3M, KJIACCH-
dburammus).

bakTepni — MUKPOCKONMHECKME OHOKNETOYHBIE OPraHU3Mb, HE UMeIoLLMe Af-
pa. o hopme AenaTca Ha Kokku, Baunnnbl, BUBPUOHSI, CNPUNNBLI 1 Aap. bonbwwH-
CTBO MWUTAETCA OTMEPLUIMMI OCTaTKaMi OPraHW3MOB, HO BCTPEYalOTCA NapasuTsi,
CUMBMOHTBI, XULIHWKM 1 aBToTpodbl. MHOrMe BakTepum cnocobHb ycBamBaTb a3or
W3 BO3Ayxa. bakTepui obecneunBaloT npouecc HpoXeHns, B pesynbTaTe KOTOPOro
HENIOBEK NOJyHaeT MHOrMe NonesHble NPOLyKThl NUTaHWUA. Pan GakTepui Bbi3biBaer
TAXenble 3abonesaHna Yenoseka U XUBOTHbIX.
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e CoBpemeHHbIe B1onorM oTHOCAT rpubsl K CaMOCTOATENBHOMY L@apcTBY Op-
raHM3MOB, KOTOPbIE CYWECTBEHHO OT/IU4AIOTCA OT PAaCTEHUA W XKUBOTHBIX.
M3yveHrem uapcTea rpubos, sknioyaoLero He meHee 100 Thic. BWOOB, 3aHWU-
M3eTCs Hayka MuKonorus (OT rpey. «<MUKoc» — rpub, «1oroc» — yueHue).
Fpubbl NMWweHbl NUrmeHTa, obecneynBaioLero GOTOCUHTes, — Xn0opo-
dunna, 1. e. aBNAIOTCA reTepoTpodamm. HekoTopsle CBOMCTBA rprbos conu-
KaloT WX C XMBOTHbIMW: B Ka4yecTse 3anacHOro MUTATeNbHOrO BellecTsa
HaKannMBaloT MUKOreH, a He Kpaxman, Kak PacTeHus; B COCTaB KNeTOYHOW
0DONONKM BXOAWT XWTUH, CXOAHBIA C XMTUHOM YNEHUCTOHOMMX, B KayecTse
npoaykTa obmeHa sellects 06pasyioT Mo4eBUHy. C APYrow CTOPOHbI, MO Cro-
coby nuTaHma (nyTem BcacbiBaHUA, a He 3arnaTbiBaHUa NULLM), No HeorpaHm-
HEHHOMY POCTY M HEMNOABMXHOCTI OHU HaNOMMHAIOT PaCTeHMS.

OTnuunTenbHLIM NPU3HaK rPUBOB — CTPOEHWE WX BereTaTMBHOMO Tena.
370 rpubHMUA, N MULIENWIA, COCTOALLMIA M3 TOHKMX BETBALMXCS HuTe-
BUAOHbIX TPyOo4ek — rudg.

YdeHble nonarator, 4To rpubsl npeactasnsior coboin cGopHyio rpynny op-
raHWM3MOB, MMEIOLLMX pa3nnyHoe npouncxoxaeHue. OCHOBHasA YacTs rpubos,
BEPOSATHO, MPOM3OLLNG OT OecUBETHbIX XryTUKOBbIX MPOCTeMWMX. Bo3dpact
CaMblIX OPeBHUX Haxodok cnop rpubos — 170—190 mnH ner.

(pubbl Mo cTpoeHMio pasHoobpasHbl K WKMPOKO pacnpocTpaHeHbl B pas-
NINYHBIX MecTax obutaHua. WX pasMepsl o4eHb konebmioTcs: ot MWKPOCKO-
AM4eckn Manbix (OBHOKNETOYHbIE POPMbI — APOXKM) [0 KPYMHbIX SK3eMn-
NAPOB, TENIO KOTOPbIX B AMAMeTpe [OCTUraeT nonymetpa u 6onee (310, Ha-

LWnsnoyHble rpubel 4 = _ benbin rpub



npumMep, KpyrHbie WaposuaHble AOXAEBVKM, a Takxe
cbenobHble rpybbl — Henbiit, Nnoabepe3oBuK 1 ap.).
FpubHMUa, vav Mulennin, obnapaet OrPOMHOW M0~
Waabio NOBEPXHOCTW, Yepe3 KOTOpYio MOroWaeT nuta-
Cnv3eBuKu TenbHble BewecTa. YacTb rpubHULIbI, PaCNoNoXeHHas
B MO4YBe, HOCUT Ha3BaHVe MOYBEHHOW rpnbHuubl. Ha-
pyXHas 4actb — TO, YTO Mbl 0ObI4HO Ha3blBaem rpu-
BOM, — TOXE COCTOMT M3 rUd, HO OYeHb MIOTHO Mepe-
nneTeHHbIX. OTO — nnoaoBoe Teno rpvba. Ha Hem dop-
MUPYIOTCH OpraHbl Pa3sMHOXEHWS.

Y 6onbluMHCTBa rprbOB MULIENWA pasfeneH nepero-
poaKamMu Ha OTAeNbHble KNeTkU. B neperopoakax NMMeioT-
sl MOpbl, Yepes KoTopble coobLiaeTcs umTonnasma co-
cenHnx Knetok. OBbeanHsACh B My4KW, b obpasytot
KpyrHble TAXW, VHOrAa AOCTUralolve B ANMHY HECKOMb-
KMX MeTPOB. Takue TAXW BbINOJHAIOT, B HaCTHOCTK, NPO-
BOAALLYIO hyHKUKMIO. B psafde cny4aes NnoTHbIe Nepennie-
Tenms rud obpasyloT yTonlleHws, boraTble 3anacHbIMM
nuTaTenbHbIMK BellecTBamu, 0becne4nBaloT BbIXMBaHWE
rprba B HeBNaronpuATHBLIX YCNOBUAX, KOrda OCHOBHas
yacTb rpubHuMupbl norvbaetr. M3 HUX B NOAXOAALMX ANs
CYLLLECTBOBAHNA YCNIOBUAX BHOBb Pa3BMBAETCA MULENNNA.

o =d lpubHas kneTka, Kak Npaeuno, MMeeT XOpoLlo Bbipa-
= '%_ KEHHYIO KNeTO4HyIo CTeHKY. B LuuTonnasme pacnonoxeHo

— - ———

CTpoeHue Hoxpesvik

3 Chipoexka

nao040Boro

Tena
[chbt

NoYBEHHOW
rprOHMLbI



3HaYMTeNbHOE YNCIO PUBOCOM M MUTOXOHAPWIA, annapat
lonbaxu passut cnabo. B BaKyondAx 4acTto MOXHO 0BHa-
PYXWTb rpaHynbl Genkos. bonbluoe KONMYECTBO BKITIOYe-
HUW NPenCTaBAeHO rNbIBKaMU CNOXHOro yrnegoaa —
rnnKoreHa n Kannamu xupa. HacnenocrBeHHbIW, WK reHe-
TUYECKUI, annapaTt KNeTKW COCPeAoTOYeH B AOPAxX, YACTO
KOTOpbIX KONebneTcs OT OAHOMO A0 HECKONbKUX AECATKOB.

HekoTopble opHoKneTo4Hble rpubel, HanpuMep APOX-
Obnako cnop, 0bpa3osaH-  xu, UMeloT Teno, 0bpa3oBaHHOE OfHOM MOYKYyIOLLEwiCs
HbIX rprbamu Knetkon. Ecnu otnoykosaslumecs OOYepHMEe KNeTtku He
pacxonsTca Apyr ot gpyra, obpasyetca muuenuin, cocTo-
ALK M3 HECKONBbKUX KNEeTOK.

Mpnbbl Pa3MHOXAKTCA B OCHOBHOM Gecnofbim ny-
TeM — CNopaMu NBO BEreTaTMBHO — YacTAMU MULIENIS.
Cnopbl paseuBaloTCcA B CMOPAHIMAX, BO3HWKAIOWMX Ha
CNeuNanmM3npoBaHHbIX rmpax — cnopaHrMeHocuax,
NOAHUMAIOLLMXCA Haf NOYBOM MW APYrMIK cybcTpaTamu.

Mexay KOpHAMW Oepesbes U rpubHULei HEeKOTOpbIX
rpvbOB yCTaHaBNMBAETCA TecHasi CBA3b, MOME3Has Kak

Mchbl rpubos B noyse rpvby, Tak M pacTeHuio, — BO3HMKaeT cuMBKo3. Huty

PUBHMLEI ONNETaloT KOPeHb 1 Aaxe NPOHUKAIoT BHYTPb
Cxema cTpoenns ero, obpasys Mukopusy (oT rpey. «MUKOC» — rpub u
KneTku rpuba “pU3a» — KopeHb). MPMBHULA NOrNOLWAET 13 NOYBLI BO-

4Y W pacTBOPEHHbIE MKHepasbHble BELLeCTBa, KOTOpble
NOCTYNaioT 13 Hee B KOPHW aepesbeB. Takum obpa-
30M, TPUOHULA MOXET YaCTUYHO 3aMeHSThb
KneroyHas creHka

Pubocomel

Aapo

MuTtoxoHgpus
SHAonnamarnyeckas cetb

Xnposoe BkioYeHe



NepeBbAM KOpPHeBble BONOCKH. 13 KOpHeW pacTeHus rpmb-
HULa, B CBOIO O4Yepeflb, NOjly4aeT opraHnyeckue Bellect-
Ba, HEODXOAMMbIE e/ Ana NUTaHua 1 0bpa3oBaHUa Nno-
[OBbIX Ten.

B XO3AMCTBEHHOWM XWM3HW YenoBeka rpvbbl MrpaioT u
NONOXUTENbHYIO, N OTPULATENBHYIO PONb. BOoNbLUOE 3Ha-
YeHWe B NULLEBOW NPOMBLILWNEHHOCT WMEIOT APOXKU,
BbI3bIBaOLLME npoLecc BpoxeHus. MHorve rpubbl obpa-
3yl0T BUMONOrMYECKN aKTMBHbIE BELLeCTBa, (PepMEeHTbI, Op-
raHM4eckue KMCnoTbl. Mx ucnonb3ayioT B MUKpobuonory-
4eCcKOoW MPOMBbILLNEHHOCTU ANs NPOU3BOACTBA TIMMOHHOM,
FMIOKOHOBOW U APYTUX KMCNOT, a Takxe (pepmMeHTOB 1 BU-
TaMUHOB. Psn BWAOOB, Hanpumep CrnopblHbIO, Yary, MC-
NOMbL3YIOT B Ka4ecTBe CbipbA AN NONyYeHUA NekapcreeH-
HbIX Npenaparos.

FpvBbl TPaAULIMOHHO ynoTpebnaioT B nully. Ha Teppu-
TOPWM Halleit CTpaHbl BCTpedaeTcs cabiwe 150 BMAOB Che-
AOBHbIX rprboB, HO LWIMPOKO WCMONb3yeTca Nnlb He-
CKOMbKO [eCATKOB.

N3BecTHbI rpubsl — B030yaAuTENK 3abonesaHnin 4eno-
Beka, Hanpyvmep MUKO3a CTOM W KUCTen, HOMTel; HeKoTo-
pble rpubsl cykaT npuyuHoi BonesHen AOMaLLHNX Xu-
BOTHbIX, HAaHOCA BPe[d >KMBOTHOBOACTBY, NpUMep Takoro
rpubkosoro 3abosnesaHns — CTpUrymn nuwan. MHorve
rpubbl Bbi3biBaloT GonesHU pacTeHnn — TPYTOBMKK Ha
[lepeBbAX, CNOPbIHbA 3/13K0B 1 AP.

B uapcrteo rpubos MHOMMe MWKONOM BKIIOYAKOT He-
CKONbKO 0TAenos: XUTpUAUMOMMKOTa, 3UroOMMUKOTA,
Oomukora, AckomukoTta 1 basmpnomMmukoTa. Haunbo-
flee KpynHble M3 HKX, BKAoYaiowme okono 30 Thic. BU-
[0B Kaxabl, — ACKOMMKOTa 1 baangnmomMmnkoTa.

OtpensHyto rpynny obpasyior HecoBeplueHHbie rpu-
6bl, KOTOpbIE pPa3MHOXalOTCA BecnonbiM NyTem Unu sere-
TaTMBHO W HUKOrAa He 0bpa3yioT NNoAOBbIX TEN.

Mnoposoe Y4acToK KOpHS pacTeHus
Teno C MUKOPWU30W

|
' PaamHoXxeHune rpnbos

=

ObpazosaHue Cnop

 O===> TMpopocuve
cnopei
O P
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Bo3bynuteny — rpubsi
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OTpen Xutpupmommkora *

Munennit y 60abIIMHCTBA NpeACTABUTEICH oTaena
XHTPHANOMHUKOTA OTCYTCTBYET. ITO — MpEHUMYIIie-
CTBEHHO OJHOKJIETOYHBIE M MHUKDPOCKONUYECKHEe
(OpMEI, 1 TeNO WX, KaK M MHOTHX [APYTHX BHYTDH-
KJIETOYHBIX [apasHUTOB, JXHUBYIIUX B I[HUTOILIA3ME
KJIETOK XO03AHMHA, NPEeACTABICHO TOJOH IIHTOILIA3-
MaTHyecKoil Maccoii. OHu 0OBIYHO TECHO CBA3AHEI C
BOTHOHU cpenoii. MHOrMe M3 HUX MApasUTHUPYIOT Ha
BOZIOPOCIAX, BBICIOMX BOJHBIX PACTEHHAX, JPYTHX
BOJAHBIX rpubax, a TakkKe HA OECIO3BOHOYHBIX JKH-
BOTHBIX. HeKOTOpbIe BUJBI apasuTUPYIOT Ha KOp-
HAX BBICIIMX Ha3eMHBIX PACTEHHUI, I'IaBHBIM 00pa-
30M BO BJIAMHOH TOYBEe. SHAYUTEJBHO MEHBIIAS
4acCTh BUJIOB XUTPHIUOMHMKOTA Pa3BUBAETCSA HA pac-
THUTEJbHBIX OCTATKAX M TPYIAaX ¥HUBOTHBIX.

Otpen 3uromukoTra

IToutn BCce mpeACTABHTENM 3TOTO OTAEIA — OXHO-
KJIeTOYHbIe OPraHU3Mbl, BeflyIiue HA3eMHBIH 06pa3
KHU3HU. Cpean HUX ecTh M BHABI, Pasjaraioliue op-
raHn4YeCKUe OCTATKH, ¥ NapasuThl BHICIIUX I'PHOOB,
HACeKOMEIX, JPYTUX KUBOTHBIX ¥ YeJIOBEKA.

HauGosnee mmpoxo ussecten pox myxop. Myxko-
POBEIe I'PpUObLI MHUTAIOTCA HA HABO3E, 32 CUET PACTH-
TeJIbHBIX OCTATKOB; HEKOTOPBIE NAPA3UTHPYIOT HA
JKUBOTHBIX, PACTEHUAX U uesoBeKke. IMeHHO MyKO-
POBbIe TPUOBI 00pasyioT Gesiblii MM CephIii HaJeT
(neceHb) Ha NUINEBBIX NPOAVKTAX: XJjebe, Bape-
Hbe, OBOIAX.

e a Mykop Ha xnebe




OTpen ACKOMUKOTA,
unu CymyaTtble rpubbl

ACKOMUKOTA — OAUH M3 HauboJee OOMIUPHBIX OT-
nenoB (oxoso 30 Teic. BuA0B). CBOE HasBaHHE OHU
moyumnnau GiarofapAa 00pasoBaHMIO 3aMKEHYTBIX
CTPYKTYp — CYMOK, cofepsxamux crnopsl. K orzery
ACKOMHKOTA OTHOCAT, B YACTHOCTHU, OPONCHCU,
OpefCTaBICHHBIE OJMHOYHBIMH MOYKYIOIIUMUCH
KJeTKAMH, MHOTOYMCJIeHHBIe MHOT'OKJIETOYHBbIE
rpuOBl ¢ KPYIHBIMHU ILJIOZOBBIMH TeJlaM#, HAIPH-
Mep CMOPHUKU U CMPOYKL.

IIpencraBuTe N ACKOMHKOTA IMIHPOKO PACIpOCT-
paHeHbI BO BCeX IPHPOAHBIX 30HAX U PernoHAaX. Ilo
croco0y MUTaHUSA ITO reTepoTPOdLI, OGUTAIOT OHH B
mouyBe, JEeCHON MOACTHJIKe, HA PA3JIUYHBIX PacTH-
TeJBHBIX cybcTpaTax W IHTAIOTCA THUIOIUMH OC-
rarkaMu. ONHHM BHALI ACKOMHKOTAa PA3BUBAIOTCA HA
cybcTpaTax JKHMBOTHOIO TPOMCXOMKAEHUA, APYrue
yUACTBYIOT B DPa3JI0MKEHUM PACTHUTEJbHBIX OCTaT-
KOB, COJep:Kallux Ie/II0I03y, A0 HeopraHmde-
CKHX MOJIEKY.JL.

MEorue BHAHI ACKOMHKOTa 06pasyioT aHTHOMO-
THKH, TPEMeHAeMbIe B MeJUIIMHE AJIA JeIeHUs NH-
(PeRIITUOHHBIX zaboneBaHuii, (pepMeHTHI, OPraHnuyde-
CKHMe KHCJIOTHI M HCIOJIb3YIOTCA IJsi UX IPOMBIII-
JIEHHOIO IIOJy4YeHund.

IIlupoko ucIoJb3yeMasd YeJOBEKOM Ipynna us
ormena ACKOMHKOTa — JApOM:KH. BaxHO OTMe-
THTH, UTO CPEJH APOsK:Ked HeT BULOB, 00pasyomux
TOKCHYeCKHe [JId YesJoBeka BemectBa. [Ipu mopue
NUAMEBBIX IPOAYKTOB, BEI3LIBAEMOU IPOKIKAMH,
MEHSIIOTCA BKYC M BHEIIHWH BHJ, HO He HaKaIlJIH-
BalOTCA BPeJHO [eliCTBYIOIIHE BelecTBa, KaK 3TO
oTMeuaeTcsi y ANOBUTHIX I'PUOOB 1 OaKTepHil. Ile-
KapCKHe APOMKIKH CYIIeCTBYIOT TOJBKO B KYJb-
rype. OHE IpefcTaBIeHbl COTHAMU pac: BUHHBIMU,
xJ1eboneKapHbBIMY, TUBHBIMH U CIIHPTOBBIMH.

BoJspmoil NMpakTHYeCKHN HHTepec NpeAcTaBlIA-
0T BUABI poaa Cnopviibsa. BOJBIINHCTBO U3 HUX
napasuTHpyeT Ha 3jaxkax. Ha mopaxeHHBIX CIO-
pBIHBEH KOJIOCHSIX 3JIAKOB XOPOIIO 3aMeTHBI CKJIe-
ponmuy — IUIOTHBIE CILIeTeHUA U@, MMeolue BI]
POKKOB UepHO-(proseToBoro mpera. CKIeponuu 3u-

CTpoukm



MYIOT B IIOYBe, KyJla OHM MONAJAI0T ¢ KYJIbTYPHBIX
3JIaKOB TIPX YOOpKe YpOMKas WM C TUKOPACTYIHX
PacTeHui, BCTpeYaromuxcsd 110 KpasgM noJei. Bec-
HOM CKJIEPOIIMH NPOPACTAIOT IIOTHBIMM CILJIETeHH-
AMHU I'a@, 0 neprdepun KOTOPLIX 06Pa3YIOTCH ILIO-
noBele Tena. B Hux dopmupyores cnopsl, sapaska-
IOILHE 3JIaKU B NIePUOJ] [[BETeHU .

KneTkn cnopbiaby coepsKar BEICOKOTOKCHYHbIE
(A10BUTEIE) BEIeCTBA, YTO MOKET BEI3BATH OoTpas-
JICHUE DU UX IIONaJlaHUH B MYKY HJIM B KOPM JJIs
JKUBOTHBIX. AJIKAJIOUIBI CIOPLIHBM IMUPOKO IIPHU-
MEHAIT B COBPEeMEHHOH MeAWIlMHe IJIA JIeYeHUSd
CepAeYHO-COCYAUCTHIX, HEPBHBIX U APYTUX 3aboJe-
BaHUM. OcobenHo a3h(PeKTUBHEI OHU B aKyIIepcKo-
TUHEKOJIOTHYECKOH NpaKTHKe.

Hexoropeie mpescraBuTens acKOMHKOTEHI, HaIpH-
Mep CMOPYKH U Tprodesn, Cheo6HbI. TpyToBuK

CnopbiHbs

Otpen basmauomukora

Basuamomukora — orgen rpuboB, o6beqUHAIOINH
0k0J10 30 TBIC. BUAOB, ¢ MHOTOKJIETOYHELIM MHIIEJIHA-
€M M 0COOLIMH OpraHAMH CHOPOHOILIEHUS — 6a3u-
dusamu, IMEIOIUMH BUJ] BEIPOCTOB.

Hawubonee mupoxo ussectHbIe opencraBuTe NN Oa-
SUJUOMHUKOTA — WAANOYHbLe 2pubbl. Ux maomo-
Bbl€ TeJla PasHO0Opas3HbI 0 G OpMe M BeJTHIHHE, OHU
MOT'YT OBITH OZHOJIETHHMHU HMJIH MHOIOJeTHH M. On-
HOJIETHHE MATKHE IJIOJOBLIE TeJa — y OOJILIINHCT-
Ba NUIATIOYHBIX IpU00B, 3aBePIIAIIIUX MK pPas-
BUTHA 38 OIUH Ce30H. Bpems ux cymecresoBarus —
OT HECKOJBKHUX 4dacoB 10 10—14 cyrox. Kaxaprit
LMIJIANOYHEIN I'PUO COCTOUT U3 BereTaTUBHOM, IUTA-
IOl YACTH — IIOYBEHHOH IPUGHUILI ¥ IJI00BOTO
Teja, KOTOpoe o6pasyeTcs M3 IVIOTHOTO HeperieTe-

e __,,;"—
MacneHok
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HHS BO3AYINHOHN rpubHHILI, o6pasylomend Tak Ha-
spIBaeMBbIe JOMKHBIE TKAHU. Y GOJIBIIMHCTBA Chea00-
HBIX IPHOOB ILJIOZ0BOE TEJO 00PA30BAHO HOMKKON H
NIJIATKOM. B HOMKKe BCA JIOXKHAA TKaHb OUHAKOBA,
a B NLIANKEe OHA ofpasyeT ABa CJIOA: BEPXHHUM, IO-
KPBITBIA KOMKHUIEH, OKpalleHHOW PA3INYHBIMY ITUT'-
MEHTaMH, ¥ HHKHHWI, HeCynui 0asuauu cO cropa-
mu. YV TpyGuaTeix rpuboB — macieHKa, noddepe-
308uKa, NOOOCUHOBUKA — HUMKHUN CJIOH IIIANKH
COCTOMT M3 TPYDOUEK, a ¥y MAACTUHUYATHIX — CbLPO-
eNHcKU, pulacuKa — TOHKUX macTuHOK. IlouseH-
Had TpUOHHIA NpeACTaBJeHa PHIXJIO JeXalluMHU
B IOYBe BeTBAIMMHCH rupamu, KOTOpPblE MOTYT
pacnpocTpaHsAThCA Ha 3HAYUTEJbHbIE PACCTOAHMA
(zo 10 u 6onee merpoB). MiMenHO Ha sTHX rudax
pasBHBAIOTCA TLIOJOBLIE TeJa, I03TOMY IpH cbope
rpubOB HY)KHO aKKypPaTHO Cpe3aThb HOMXKY, qTO0BI
He MOBPeJUTh rpubHUILY.

Muorue An0BHUTBIe I'pubbl IPHHAAJIEKAT K Ce-
MeiicTBy MyxoMopoBbiX. OcHoBHOM pox Myxomop
COMIEP’KUT HECKOJBKO fANOBUTHIX BHIOB, M3 KOTO-
PBIX O.1e0HAA NOZAHKA U MYXOMOp BOHIOHULL,
MY TIoraHkKa Oeyas, cMeprebHO AA0BUTHL. IIpm-
3HAKM OTpaBJeHMWA NMposABisalTcsa yepes 10—12 4.
CMepTenbHAadA 1034 AJIA B3POCIOT0 YeJIOBeKa — OKO-
10 30 r rpuba.

MuoroseTHue AepPeBAHHCThIe IIJIOJOBBIE TeJia
UMeIOT mpymoebie zpudbl, TAPHI KOTOPBIX PacTyT
B JIpeBeCHHE JKUBBIX HJIM MEDPTBBIX CTBOJIOB, KOD-
Heil, mHeil, a IJI0J0BbIe TesJa 00pa3yIloTes Ha UX I10-
BEPXHOCTH.

Mpynna HecoBepLueHHble rpudbl

Hawubosiee MHOTOUYMCJIEHHASA IO YHCAY BUJOB I'DyI-
na rpubos — HecoBepiieHHBIe IPHOLI — BKJIOYaeT
0KO0JI0 35 ThIc. BUIOB. Tesio HX IIpejicTaBJIeHO pas-
BHTBLIM BETBAIIMMCH MHUIIETHEM, COCTOAIIHNM YacTO
13 MHOTOSAePHBIX KJIeTOK, CIIOpBI HECOBEPIIEHHBIX
rpuboB obpasyiorcs Gecmoneim myrteMm. IlosoBoro
pasMHOMKeHUA Y HUX He U3BECTHO.
HecosepnierHble rpUOBI ITAPOKO PacmpocTpaHe-
HEI BO BCeX pailoHax seMHOro nmapa. Maorue us Hux
oburaior B mouse. OHU B N300MJIMH BCTPEYAIOTCA Ha

MnactuHYaTbii rpud
ChlpoexKa

MeHuumnn

MeHunumnnoBas nNneceHb
Ha NTUMOHe




Pa3/IMYHEIX PDACTUTENbHBIX CyOCTpaTax, IPHHUMAS YYaCTHe B PA3JjIo-
KEHUH OPraHHYeCKHUX OCTATKOB M B IOYB0OOODPABOBATETHLHOM IIPOIIEC-
ce. MHOrue rpu6sr 9T0r0 KNIacca MApa3UTHPYIOT HA BBHICIIHUX pacTeHu-
AX, BBI3bIBasA Cepbe3Hble 00JIE3HU CeIbCKOXO03AHCTBeHHBIX KYJIBTYD
(narEMCTOCTH Ha cTebaAX M JIMCTBAX, THHJIM KOPHEeH), HaHOCAIHe
HapOAHOMY XO03AIHCTBY 0OJMBINON SKOHOMHYECKHI yuiepb.

Hexoropele Buabl HecoBepIIeHHBIX rpuboB BBI3BIBAIOT 3a00JeBa-
HUsA Yy JKUBOTHEBIX (JI0INajzei, JoOManIHeil ITHIIBI) U YeIoBeKa. Cpenn
9THX I'DHOOB U3BECTHBI TAKIKE MHOTOUMCICHHbBIE BHIBI, CHHTE3HUPYIO-
e 6MOIOTHYECKH AKTUBHBIE BEI[eCTBa, HCIOJIb3yeMble B IPOU3BOI-
CTBE Pa3JIMYHBIX (PEPMEHTOB, OPraHUYeCKHUX KHCJIOT U AHTHOMOTHKOB
(meEuUMITMEA, TpU3eOdyILBIHA U AD.).

Otpen OoMmukoTa

OomMuKoTa — OPraHU3MbI, BEreTaTHBHOE TEJIO KOTO-
PBEIX COCTOMT M3 NINHHBIX, He Da3/leJIeHHIX [Iepero-
PoAKaMHu KJeToK. Ileperopoiku BO3ZHHKAIOT TOJIBKO
npu 00pasoBaHHK OPraHOB Pa3MHOMKEHHUA — CIIO-
PaHTHEeB, B KOTOPHIX 00pa3yoTcsA CIOPaHTHOCIOPHI,
HJIA 300CIODHI, UMEION[HE /[BA KI'YTHKA. 300CIIODSI
IOABJIAIOTCA B BOAHOM cpefe. IIpu mepexome oomu-
LeTOB Ha CYIIy CIOPaHIUM He 006pasyroT 300CIOp, a
(OpMHDYIOT OTAENTbHBIE HENOJBUKHbIE CIIOPEI (KO-
HuMK). U 300CTIOPEI, M KOHUAWY IPH IPOPACTAHUH
AaI0T He pas/ieJIeHHBIA KJIeTOUYHBIMU CTEeHKAMH MH-
uenuii. OoMuKOTa 06UTAOT B BOJE, HA pPacTHuTEN k-
HBIX OCTATKaXxX M TPyHnax »KHBOTHBIX. HeKkoToprle us
HHX XXUBYT B IouBe. MHOrMe BHIBI 0OOMHUKOTA — TIa-
Pa3HUTHI BHICHIMX HA3eMHBIX PACTEHUI.

OueHp BakHOe NpPAaKTHYECKOE 3HAYCHHME WMEIOT
rpubsl pona gpumogmopa, HaCYHTHIBAIOIIEr0 0OKO-
no 70 BupmoB.

®utopTopos
Kaptoens

durodhTopos \

TOMAaToB




. HazoBure 061uipe npusHaky rpubdos.

1

2. Kaxue 0cOOEHHOCTH CTPOEHHA M JKUSHENEATEeNbHOCTH IPHOOB 00B-
eIHHAIOT UX C PACTEHUAMY M KaKHe — C JKHBOTHBIMMU?

3. Kaxue OT/HeIbI BXOJAT B APCTBO TpUGOB?

4. Yro Takoe rpubHUAIIA?

5. Yro Takoe rudu?

6. OnummuTe CTpOEHUE KJIEeTKH rpuba.

7. Kak pasMHOKATCA TPHOBI?

8. IlepeunciauTe 0COOEHHOCTH CTPOSHUSA NIJIANIOYHOTO rpuba.

9. BrimogauTe 3axanue Ne 14 ma c. 12 (Paboyasa TeTpajhb).

10. BeiGepuTe npaBuabHbIA oTBeT. TecT Ha C. 10—13, sapuanT 1 (Tec-

TOBBIE 3a/laHUA).

JNlaboparopHas pabora
1. BrmosnuTe pabdory Ne 2 Ha c. 5 (JIaGopaTopHbIe paboTs).
2. BumonauTe saganue Ne 15 na ¢. 12 (Pabouas TeTpajsb).

* ) NMoaymante

Kakue npusHaKU rpuboB 00beMHAT MX C PACTEHUAMH 1 poHAT
C *KUBOTHBIMH?

|
‘J\Paﬁma € KOMNbIOTEPOM

O6paruTech K AUCKYy. V3yumre mMaTepual ypoxa H BBITIOJTHUTE
TpeAJoXKeHHbIe 38/ JaHu.

@ WHTepHeT-CCbiNIKa

http://www.griby.net/ (I'pubsr. CrpoeHue 1 K1acCHPUKAIMAA. MomoyHK-
TeJpHAA WHQOPMAIHA).

| Tpubbl — ocobas rpynna XuBbiX OpraH13Mos, obnapalowmx Npy3HakaMu Kak
\ PACTEHWiA, TaK U KWUBOTHbIX. OcHoBa rpuba — MuLenmin. LUnanodHbie rpubsl, Ha-
pAAY C NOYBEHHLIM MULENVEM, UMEIOT NNoaoBoe Tefo. TpubbI NUTAIOTCA TOTOBbI-
| MM OpraHvHeckuMy BellecTsamu (MepTBbiX OpraHU3MoB — canpoduTsl, XMBbIX
OpraHM3MOB — MapasuTbl). [pMBbI MIPaIoT BaXHYIO Ponb B KPYroBOPOTE BELLECTS
B NpUpOe, Pa3pyluas OCTaTKW NOMMOWMX PACTEHWI 1 XKMBOTHDLIX W obpa3sys ne-
perHoit. MHorvie rpubbi YenoBek ucnofnb3yer 8 Ny, And NONyHeHNA Nekapcre (aH-
TMBUOTKOB).

B XOne 3BOMIOLMM 3Ta rPyNMa OPraHM3MOB «COBEPLUMAA BbIXOA Ha Cywy» W B CBA-
31 C 3TMM NepeLLNa K Pa3MHOXEHMIO CopamMu, PacnpoCTPaHAEMBIMIA BETPOM.

|

1
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Mpynna JinwanHukn

JInmaiHuKY — rpynma cuMOMOTHYECKIX OpraHus-
MOB, B TeJle KOTOPBIX COYETAIOTCA ABa KOMIOHEHTA:
aBTOTPO(HEIH — BOAOPOCIEL WJIH HaHOOAKTepHua U
rerepoTpodHbli — rpub. Bmecre omm 0Gpasyior
eIVHbIA opraHuam. J[Jis Kaxzoro BHIa JTUNIANHHA-
KOB XapaKTepHa IOCTOSIHHASA, CIOKUBIIAACH B IPO-
[ecce HCTOPHYECKOr0 Pa3BUTHA popMa cumMOmo3a —
B3aHMMOIIOJIE3HOTO COXKHTEJILCTBA ONpeNeIeHHOrO
rpuba ¢ KOHKPeTHOH BOZOPOCIBIO.

Pasnenenue mumaiiHUKOB Ha KJIACCHI U ceMemcT-
Ba NPOBOAAT B COOTBETCTBHH C NPHHAIEIKHOCTHIO
BHJa rpuba — KOMIIOHEHTa JIUIIaAfHNKA — K ompe-
AGIEHHOMY oTaeny rpuGoB. BonsmmecTBO BHIOB
rpuboB, BXOJAIINX B COCTAB JUITaHHEUKOB, OTHOCAT
K OTZIey ACKOMHKOTA, 8 HeGOJIBIIYIO YACTh — K OT-
Jeny BasunmuoMuxora.

ITo Benmwmuwne nUmaEMKH pPasHooGpasHbI, HMX
Pa3MEpPBI — OT HECKOJBKHX 10 JeCATKOB CAHTHMEeT-
poB. Teno numiaitemkos IPEeJCTaBICHO C/lLOE8U-
wem, WId maniomom. B saBucumMocTH ot obpaay-
IOIErocsA IIUrMeHTa OHO MOKET GLITh CephIM, CH-
SBIM, 3€JIEHOBATEIM, OYpPO-KOPUYHEBHIM, JKEJITHIM,
OPaHXXeBbIM WJIH ITOYTH YEePHEIM.

PaznuuaroT Tpu OCHOBHBIX THIA CJIOeBHII] JIH-
UIaMHUKOB: HAKHUIIHOM (KOpPKOBEIi), THCTOBATHIH U
KYCTHCTBIM, My KOTOPHIMH BCTDPEUAIOTCH nepe-
xoxHble (opmbl. HawmGosee mpoctsie — naxun-
Hblé, W KOPKO6bLe, NIOX0KHUe Ha KOPY HepeBa.
Onu pacTyT Ha moBepxmocTH IIOYBEI, TOPHBIX IIO-
DPOA, Ha KOpe lepeBbeB M KYCTAPHUKOB, ILJIOTHO cpa-
CTAIOTCA C CyOCTPATOM U He OTAEIAIOTCA OT HEro Gea
SHAYHTEJIbHBIX IOBPEIKIeHUH.

Bosnee BrIcOKOOpPraEM3oBaHHLIE JUINAHHHKHA
UMEIOT niucmoeéamoe cioeBHINE B (GopMe ILIACTH-
HOK, PacIpoCTePTHIX IO CyGCTPaTy W cpacTaroumx-
€A C HUM IOCPeACTBOM My4koB rud. Ha cybcTpare
JIACTOBATHIE JUINANHUKY HUMEIOT BHI YemryeK, po-
3€TOK MU OGBIYHO PAa3pe3aHHBIX HA JIOMACTH KpVII-
HBIX ILJIACTUHOK.

Hawn6onee cnosxno opranusosannoe CJIOEBHIIE —
Kycmucmoe, umermee (GopMy CTOIOMKOB MIU

JlekaHopa

JKn3HeHHble

topmbi
NNWEWHUKOB

JIEHT, OOBITHO Pa3BeTBJIEHHBIX W cpacramwmuxcs ¢ Kycucras

™
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MNapmenun KnagoHus necHan

cybeTpaTOM TONBLKO OCHOBaHWMEM. BepTHKaJIbHBII
POCT CJIOEBHII[A MMO3BOJAET eMy JIydlle HMCIIO0JIb30-
BaTh COJIHEUHBIN cBeT 4 (poTocHHTe3a.

V GONBIIMHCTBA JHUIIAHHUKOB CJIOEBHUINE HMeeT
BEPXHHUH U HUIKHUN KOPKO6ble COU U3 ILJIOTHOTO
CIIeTeHHA IPHOHBIX HUTEH, MeXKAY KOTOPBIMH Ha-
XOAUTCA cepdyeéurHa — DPBIXJBIA CIOKH I'PUOHBIX
HUTeH ¢ BomopocasamMu. KOpKoBEI#A cioii rpuboB yK-
peliseT CJI0eBHUIIe U 3allUIaeT BOLOPOCIH OT Upes-
MmepHoOro ocsemenus. OcHOBHaA (QyHKIMA cepialle-
BHUHHOI'O CJI0A — IIPOBEIEHHEe BO3AyXa K KJIeTKaM
BOJIOPOCTIEei, CONePIKAIIUM XJIOPOMHILI.

CumbuorTrdecKkye B3aMMOOTHOIIIEHUS Ipuba # BO-
IopocJieil IIPOABIAKTCA B TOM, UTO HUTH Irpuba B Te-
Je JUNIaiiHuKa Kak Obl BRIMOJHAKT (QPYHKIHUIO KOP-

[prbHbie rigb Bogopocnu

BepxHui
KOPKOBbIU C/I0M
Chou
BOAOpOCsIEH

CepauesuHa

HuxxHmn
KOPKOBbIV C/I0M

DopMbl coefinHeHWs
¢ rucpamm rprba



Hell, a KJIETKH BOZOPOCJEHd WIPaiOT POJb JHUCTHEB
3€JIEHBIX PACTeHHN — B HUX IIPOUCXOAUT (POTOCHH-
Te3 U HaKOIIeHHe OPraHMYecKHX BelmecTB. I'pub
ofecmeuynBaeT BOJOPOC/b BOJOH M PACTBOPEHHBIMHU
B Hell MHHepPaJbHBIMYU COJSIMH, a4 CaM IO0JY4YaeT OT
BOJIOPOCJI OpraEwdYecKHe BemlecTBa. Takum oGpa-
30M, JIMIIAMHUKHY IPEACTABIAIT co00il aemozeme-
pompognusie opranusmsl. JINOIaiHUKY, Kak 1meso-
MY OpraHuMaMy, [IPUCYIH HOBLIE OHOJIOTHUECKHE
Ka4ecTBa, HECBOMCTBEHHBIE €ro KOMIIOHEHTAM BHE
cuMOuo3a. Biarogaps sTomy ITHmaiHUKM 00HTAIOT
TaM, rJie He MOTYT XHTb HU BOJODOCJH, HU I'PUOEI B
oraenbHOCTH. Pusmosorus rpuba U BOAOPOCTH B
CJIOEBUINE JHIIAMHUKA TaKyKe BO MHOTOM OTJIH- - PRGN
4JaeTcsd OT (PUBHOJOTHH CBOOOSHOMUBYIIUX IPUGOB Heynoro‘% ]
¥ BOZIOPOCJIEH. 5
Cpenu numaiiHUKOB pa3IMyaioT IPYINE BUAOB,
PacTyImHuX Ha I[OYBe, JepeBbAX, CKajJax M T. J.
BuyTpu HMX MOKHO BBHIZIEJIHTH ellle Gosiee MelKue
IPYNObI: OOMTAIONIME HA M3BECTKOBBIX HJIM KDPEM- 4
HHUCTEBIX TOPHBIX IOPOJaxX, HA KOpe JepeBbeB, 00-
Ha)KeHHOM IpeBecHHe, HA JHCThAX (Y Bed-
HO3eJeHBIX pacTeHuil) u ap. Ha obpa-
OaTbIBAEMBIX 3e€MJIAX JHINARHUKHA
He BCTPeYaloTCs M3-3a CBOEro
OYEeHb MeJJIEHHOTO pOCTa,
KOTODBIHA 00BACHAET-

KnapoHus

MHoroo6paszue
JXU3HEHHbIX (hopm
NULWAaNHUKOB




KneTka
BOLOPOCIN

HuTm
rpUBHMLbI

BereratBHoe
pa3MHOXeHue
NINLLGAHKE

C MNOMOLLbIO
OfHOM

W HECKOTbKINX
KNeTok
BOLAOPOCN,
OMNETEHHbIX
rughamyr rpmba

TamHonna
yepseobpazHasn
\ . it
B

CcA MeIJeHHBIM HAKOIJIeHWeM OPraHMYeCKHX Be-
mecTs. OHM OYeHB TpeboBaTeJILHBI K YUCTOTE BO3Y-
Xa, He BLIHOCAT AbIMAa, KOIIOTH U 0COOEHHO CepHHC-
THIX T'a30B IIPOMBIIILJIEHHBIX PAlOHOB.

JInmailHUKHY BCTpedanTcda Bo Bcex Omoreorpadu-
YeCcKMX 30HAX, 0COOEHHO B YMEpPEeHHbIX U XOJIOJHBIX
obyacTax, a Takike B ropax. JINNIaMHUKHA CIIOCOOHBI
[IePeHOCUTEL JJINTeJIbHOe BhICYIIHUBaHKe. POTOCHH-
Te3 ¥ NUTAHKE YV HUX B 3TO BpeMs IPEeKpallarlTcs.
YerToliumBOoCThE K 3acyxe M HH3KOH TeMIllepaTrype
IM03BOJISIET UM IePEeKHUBATh IePUOAbLI PE3KOro u3Me-
HeHHUH YCJIOBHM CYIIeCTBOBAHHUA U BO3BpAIaThbCH K
KU3HEIesATEeJbHOCTH Jajke IPU HU3KOU TeMIepary-
pe 1 HesHaunuTeabHOM copepxanuu CO,, Korga MHO-
rme pacTeHus IIorubarorT.

JInmaHUKY pasMHOMKAIOTCA B OCHOBHOM BereTa-
THUBHO — YaCTAMH CJIOeBHINA. XPyIKHe B CYXYIO I10-
roay, IUIIAWHHUKH JIET'KO JIOMaIOTCA OT IIPUKOCHOBE-
HUSA KUBOTHBIX MM JIIOJeW; OTAelbHBIe KYCOYKH,
IIOIIAaB B COOTBETCTBYIOI[ME YCJIOBHHA, Pa3BUBAIOTCH
B HOBoe cioeBumie. OZHAKO OHH MOTYT DPas3MHO-
JKAThCA U CIIOpaMM, KOTOpbIe 00pa3yioTcs IMOJOBBIM
1JIH OEeCIOJIBIM IIYTEM.

Illupoxoe pacrnpocTpaHeHHE JHINAWHUKOB 00ycC-
JIOBJIEHO MHOTMMHM (pakTOpamMu, M3 KOTOPBLIX OCHOB-
HbIe — HMX CIIOCOOHOCTH IIPOTHBOCTOATE HebIaromnpu-
ATHOMY BO3IEMCTBHUIO CpPeJAbl, JIETKOCTh BereTaTHB-
HOI'O pasMHOKeHWA, JaJbHOCTh U BHICOKasA CKOPOCTh
IIepeHoca OTAEeNBHBIX YacTell CJI0eBHUINa BETPOM.

3HaueHHe JUINAWHUKOB BeJuKo. Kak aBTorere-
poTpodHBIe KOMIIOHEHTH! O6HOreoneH030B, OHH aK-
KYMYJHPYIOT COJIHEYHYIO 9Hepruio, obpasys omnpe-
Je/leHHYI0 OmoMaccy, ¥ B TO »Ke BpeMsd pasJiararor
opragMuecKHe BelllecTBa N0 MHUHepandbHEIX. B pe-
3yJIbTATe UX KU3HEAeATeJbHOCTH IIOATrOTaBIUBAET-
¢s1 IOYBA JIJIST IOCEJIeHUA PACTeHHH.

B rynape, riae mumaiHUKOB 0COOEHHO MHOTO, OHH
CIyXaT KOPMOM ceBepHBIX oJieHeil. Haubosbmee
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3Ha4YeHUe B 9TOM OTHOIIIeHUU UMeeT sArejb — oJieHui Mox. Mcnoan3y-
IOT B IIUIY JUIIaWHUKYA ¥ HEKOTODHIe AUKHE KHUBOTHEIE, HAIPHMEP
KOCYJH, JIOCH, MapaJsl. JINMIaiHUKY Cay:KaT HHAUKATOpaMHu (IoKa-
3aTe/NAMH) YHUCTOTHI BO3AYXa, TAK KAK OHHM OYEHb YYBCTBHUTEJLHEI K
€ro 3arpsa3HeHUIO.

PbTe CBOW 3HaHUA

1. KakoBnl 0COGEHHOCTH CTPOCHUS JUINAHHUKOB?

2. Ha raxkue rpynnel 0 BHEIIHEMY CTPOEHMIO JeJAT CJIOeBHINA JIH-
HIaHHUKOB?

3. B ueM 0cOGEHHOCTH CTPOEHUSA CJIOEBHINA KYCTUCTHIX JMIIAHHUKOB?

4. Yro Takoe cumMOH03, KaKHe OPraHU3MBbl 00pa3yIoT JUITaAHHUK ?

5. KaxoBbl (pyHKIME rpuba ¥ BOZOPOCTH B OpraHM3Me JUIIaiHUKA?

6. Kak pasmMHOKa0OTCA TAIaiHUKH?

7. I'me obuTaT TUIMaiHAKA?

8. PacckaXuTe 0 POJIH JUIIAWHUKOB B IIPHUPOJE.

9. Boimonuure sagasue Ne 23 Ha ¢. 16 (Pabouas TeTpans).

10. Bribepure npaBuibHbIE oTBeT. Tect Ha ¢. 17—19, BapuanT 1 (Tec-
TOBBIE 3aJaHUA).

H* [“M!Mairre

B yem npoaBiAOTCA CHMOMOTHYECKHE B3AaMMOOTHOIIEHHUA Opra-
HHU3MOB, 00pa3yoONIUX JUIIANHUE?

ObpaTturech K aucky. Msyuure mMaTrepuasj YpOKa U BBIIOJHUTE
NpeAoKeHHbIE 3aJaHuA.
;—; NHTepHeT-CcCbINkKun
1. http://ordroo.raid.ru/sc45/proekt/lish/p.html (JIumaiiauku.
Crpoenne u nutague. Poib JUIIAAHUKOB).
2. http://www.krugosvet.ru/enc/nauka_i_tehnika/biologiya/LI-
SHANIKIL. html (JIumaiittuku. CrpoeHue, pasMHOKeHHe, 3HaYeHHUe B
JKU3HH YeI0OBeKa).

JIMWarnHnKn — 310 cMMBUoTHHEeCKME opraHmn3mMel. OHK cocToaT U3 rpnba 1 sBoao-
pocnu. 3eneHas BOAOPOC/b ODpasyeT opraHMYeckue BELecTBa, WCMNOofb3yemble
rpubom, KoTopbIit, B CBOIO O4Yepeab, CHabXaeT BOAOPOCIb BOLOM M PACTBOPEHHbI-

| MU B HEI MUHepanbHbIMU CONAMM. JIMLIANHMKIX BCTPEYAIOTCS AaXe TaM, rae no oT-
! LenbHOCTH rprbbl 1 BOAOPOCM XKUTb HE MOTYT.



Huswwne pacreHus.
Fpynna oraenos Bopopocnu
» Otoen 3eneHble BOOOPOCIN
» Otmen KpacHble Bogopocnu (BarpaHkn)
» Otgen bypble Bogopocn '

Bbiclumne pacreHuns
» OToen MoxoBuHbie
b Otgen MNnayHoBUAHbIE
» Otpen XBOLleBUAHbIE
b Otgen MNanopoTHUKOBKMAOHLIE
» Otgen [onocemMeHHble pacTeHus
» Otpen MokpbiTocemeHHble (LiBeTkoBble) pacteHuns




necos

PacrteHus
NoNynyCTbiHb

PacteHus cTenen
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B coBpemeHHOM MUpe HacHuThiBaloT Bonee 550 ThiC. BK-
foB pacteHuid. OHK cocTaBnaT okono 95% oT Guomac-
Cbl NMAaHETbl — MAacChl BCEX HACENAIOWMX €€ XMBbIX Op-
raHM3MoB. PacTeHns — OCHOBHble npounssoguTenu (npo-
LyLEHTbI) OpraHM4eckoro BELLecTBa Ha 3emre.

®ropa Halwwx AHel NpeacTaBneHa pacTUTensHbIMU
OpraHv3MamMu Camoro pPasHOro CTPOEHWA W IKONoru4e-
CKUX 0cODeHHOCTeN. TaK, Y HU3LWMX pacTeHnun — Boao-
pocnier — Teno He pas3aeneHo Ha OpraHbl, a y BbICLUMX
pacTeHui (K HM OTHOCATCA MXW, MnayHbl, XBOLLM, Na-
NOPOTHMKMK, TONIOCEMEHHbIE U MOKPbITOCEMEHHbIE) eCTb
KOPHW, cTebnn 1 nucTba. C 3KONOrMYeCcKon TOYKM 3peHus
pacTeHus MOAPAsfensiT Ha CBETONOOMBbLIE U TeHeBbI-
HOC/IMBbIE, obuTaloLme BO BRaxHbix (Tponvku, cy6Tpo-
NWKW) UK 3aCyLINNBBLIX MECTax.

B pasnuyHbIX KNMMAaTU4eCKMX 30HaX MMEHHO co0b6-
UeCTBa PasHbIX pacTeHWn OnNpemsensioT CTPyKTypy 6uo-
MOB — COBOKYMHOCTEMN XMBbIX OPraHM3MOB (KMBOTHbIX,
pacteHnin, rpuboB M MUKPOOPraHM3MOB), HaCENFIOLLIMX
onpeneneHHylo MecTHOCTb: TYHAPY, NMCTBEHHbIN nec,
CTenb, TPONUYECKUW 1ec, CaBaHHy 1 ap.

OnHako npn BceM MHOroobpasuu pactuTenbHble op-
raHM3Mbl MMeIOT OBLUMe YepTbl, COBOKYMHOCTb KOTOPbIX
OT/INYaET UX OT NpefcraBuUTenei Apyrux LapCTB XXMBOW
npupoab.

OCHOBHbIe NPU3HaKU pacTeHnn

1. lNpakTnyeckn BCe pacTUTENbHbIE OPraHM3Mbl — aB-
TOoTpO(bI 11 CNOCOBHLI K POTOCUHTE3Y — 0DPa3oBaHMIO
OPraHWYecknMx MOMeKyn M3 HeopraHu4yeckux 3a cyer
3Heprim cseTa. bnarogapa aToMy y pacTeHnin B npouec-
cax obmeHa Bellects npeobnagaloT peakumm Buonoru-
4eCKOro CHHTe3a OpraHMYeckMx MOMeKyn Hag npouecca-
MW pacuienneHns sellects. B pesynbTate pacreHus ob-
pasyloT Ty opraHuYeckyilo Bruomaccy, KOTopowr NUTalTCH
XMBOTHbIE W [ipyrue reTepoTpodHble OpraHnU3Mbi.

2. Y pacteHur vmeloTcs ocobble MUrMEHTbl, comep-
Xalumeca B nnactMpax — cneunduyeckux opraHomaax
pacteHni, Hanpumep xnopodunn. [pyrie nurMeHTs —
OpPaHXeBO-XeNTble U KPacHble KAPOTUHOUAbLI — MPOsB-
NAOTCA NPY NOXENTEHWN NUCTLEB, a TakXe NPUAAIOT OT-
LefbHbIM 4acTaM pacteHui (nnogam, uBeTkam) TOT unum



NHOW LBET. DTWU NUIMeHTbl UrPaloT O4eHb BaXXHYKO ponb
B XXW3HENeAaTeNbHOCT pacTeHun, NpUHUMas yd4actve B
oToCKHTESE.

3. lMpoueccbl XU3HeneATeNbHOCT PacTUTENbHOro
OpraHn3aMa perynupyloT ocobble pacTuTe/bHble ropMo-
Hbl — PUTOropMoHbl. Vx B3anmopnencrane obecneyu-
BaeT POCT, pa3BuThe u apyrue usmnonorn4eckme npo-
Lecchl, Npoucxogaiime 8 pacteHuax. [puMepoM MoxeT
CNY>XUTb 3TUNEH, NORBAKIOWMACA B CTAPLIOLLMX TKaHAX
pacTeHMn, UNW ayKCUHbI — BellecTBa, yckopsiowwme
POCT pacTeHnin. OUTOrOPMOHbI CUHTE3UPYIOTCA B HWUY-
TOXHbIX KONMYECTBAX W TPAHCNOPTUPYIOTCA NO NPOBOASA-
Ler cucTeme opraHin3ma.

4. KneTky pacTeHWin OKPY>KEHbI TOSICTON CTEHKOMN, fe-
Kallerm KHapyXu OT UMTOMNasMaTuieckon MembpaHbl.
OHa COCTOWT B OCHOBHOM W3 LieNiono3bl. Takaa Kne-
TOYHas CTeHka — cneunduryeckas ocobeHHoCTb pacre-
HWA: Yy XMBOTHLIX ee HeT. Hanuune y Kaxaon pacTu-
TenbHOW KneTkk Teepaon obonoyky onpeaenuno Manyto
NOABWMXHOCTb pacTeHWi. A B pesynbTtaTe NuTaHue 1 Abl-
XaHWe pacTuTeNbHOro OpraHM3ma crani 3aBuceTb OT No-
BEPXHOCTW €ro Tefa, KOHTaKTUPYIOWEN C OKpyXaiolieit
cpenon. B mpouecce 3B0ONIOLMK 3TO NPUBENO K CUIbHOWN,
ropasfo bonee BbipaxeHHOM, YeM Yy XMBOTHbIX, pacyne-
HEHHOCTW Tena — BETBJ/IEHMIO KOPHEBOW CUCTEMbI M MNO-
Beros.

5. ObszaTenbHbLIM NPOAYKTOM obmeHa BellecTs pac-
TEHUIN ABNAETCA KMETOYHbIA COK. 3TO pacTBOp PasHo-
obpa3zHblx opraHuyeckux (amuHokucnoTsl, benku, yrne-
BOZbl, OpraHmM4eckme KUcnoTsl, AybunbHbie BeliecTsa) 1
HeopraHuyeckunx (HWUTpatbl, docdarbl, xnopuisl) se-
WwecTs. Hakannmeascb B UMTONNasMe, KNETOHYHbIA COK
yBENUYMBAET BHYTPUKNIETOYHOE AaBNeHVe, Bbi3blBaloLlee
Hanps>XeHne KNEeToYHOW CTeHKU — Typrop. B pesynbra-
Te 3TOro TKaHW pacTeHu nNpuobpeTaroT BbICOKYIO NPOY-
HOCTb.

6. PacteHus o6nanaloT HEOrpaHWYeHHbIM POCTOM:
OHW YBENWYMBAIOTCA B pasMepax B TeYeHWe BCen CBOew
KN3HW.

LlapcTBo pacTeHni BKNIOYaeT ABe KpynHble rpynmb
opraHnMamos — Huswme 1 Bbiclume pacteHus, pasnuya-
oWVecs NPUHLMNMANbHBIMK 0CODEHHOCTAMM CTPOEHUA
N KU3HEeOEATENbHOCTH.

PacteHws BOOOEMOB



s HU3LWKWE PACTEHNSA

IlamuHapus, nnn
MOPCKas Kanycra

Croesuiije

Puzomnnabi
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lpynna otaenos Bogopocnu

Bozxopocnu — npeBHeiiune npepcTaBmTeNd pacTu-
TeJIbHOTO MHPAa: OHHM BO3HUKJH Oosiee 900 muH nmer
Hazaj. Obigee uncI0 BUAOB BOAOPOCIEH COCTABIIAELT
Gosiee 20 TeIC. Pasmepsl W cTpoeHMe BOZOpOCJIei
O4YeHb pas3HooOpasHbl. CpeauM MHOrOYMCIEHHBIX
OpeACTaBUTENeH 9TOH TPYNIBI BCTPEYalTCA OJHO-
KJIETOUHBIe OPraHU3Mbl — KaK ITaCCUBHO IJIaBaiO-
e B BoJle (HaIpuMep, X.1openia), TaK U IepeBu-
raromidecs ¢ MOMOINBLIO MKIYTHUKOB (x.1amudomona-
da). KomoHmnajabHble (DOPMBI MOTYT BKJIIOYATH OT
HECKOJBKUX [0 COTeH KJeTOK, KaK, HalpuMmep,
60/1b60KC. MHOTOKJIETOUHBIE HUTYATHIE BOAOPOCIIH
TOHKMMH HUTAMH INPUKPEIJIeHBI KO AHY BOJOEMOB
WK 00pasyioT THHY — CKOILJICHHS B BUJe KOMOYKOR
Yy AHa U B TOJIIIE BoAbl. MHOrHe (hbopMBbI MHOTOKJIE-
TOYHBIX BOZOPOCJEH (Hanpumep, Mopckas kanyc-
ma Jaamunapus) obpasyioT 3apocid Ha MOPCKOM
AHe. B ArnanTtuueckoM okeaHe, BOMIM3H A3ODPCKHX
OCTPOBOB, HA MEJIKOBO/Ibe 000CHOBAJIACH 3aHECeHHAA
CloZia TedeHUeM OT nobepexba MeKCHKH BOJOPOCIH

Bonbeokc
(konoHwmansHas
BOAOPOCNL)

4 Capraccym
(MHorokneTo4Has
BO,D,OpOCﬂb)

Cnuporupa

(HWTHaTan BOOOPOCb),




capzaccym. Ee CKOIUIEHHs 3aHMMAIOT TaKyi0 OOJBIIVIO TJIOMIAAb,
4yTO JaJii Ha3BaHUe Mopio — Capraccoso.

Brnarogapsa mocTosHCTBY YCJIOBHH JKH3HH B BOOHOU cpele, B KOTO-
POH BOAOPOCJIM BO3HHUKJM M HMEPEKUJHN LieJIble re0JIOTHYeCKHe 3II0XH,
OHH COXPaHWJHCH 0 HAIIUX AHEeH B (hopMax, Majao OTIMYAKMIUXCH
OT IMepPpBOHAYAaAJIbHBIX.

CrpoeHue Bogopocnen. [[1a MHOTOKJIETOYHBIX Bogopociaeil Hanbo-
Jlee CYIIEeCTBEHHBIM IIDU3HAKOM SBJIAETCA OTCYTCTBUE, Nake IIPU
CJIOXKHOM BHEIIITHEM CTPOEHHH Tejia, HACTOAIIUX TKaHel ¥ OpraHoB —
cTebJieil, JUCTHEB U KOPHEH, THIWYHLIX JJis BBICIIMX pacreHuit. Ta-
KOe He pacuJIeHeHHOe Ha TKAHH U OPraHbl TeJI0 HAa3bIBACTCA CA0e6U-
wem AN maiiomom.

B OosbInMHCTBE CIy4yaeB KJETKU TaJlIoOMa OKPYKeHBI CTeHKOMH,
COCTOAIEeH M3 IEJIIJI03bI M INeKTHHOBBIX BemiecTB. Hepeako Ha-
PV)XHaA MOBEPXHOCTh KJIETOYHOM CTEHKH OfleTa CIU3bI0, Y MHOTOKJIe-
TOYHBIX (DOPM TeJI0 MHKPYCTHPOBaHO necuuHkamu. IlurTonnasma 3a-
MIOJIHAET BCIO IIOJIOCTh KJETKH WJIHM pPacIojiokeHa mnocreHHo. OxHa
KPVYIIHAA WA HECKOJBbKO MEJIKHX BAKYOJeil 3anoJHeHbl KJIeTOUYHBIM
coKoM. B KJieTKe HaxojATCA OJHO WJIM HECKOJLKO fAlep W Xpoma-
TOOpP, COMEPIKATITUN TUTMEHTHI.

MutaHne BoAoOpOCNEeN B OCHOBHOM AaBTOTPO(dHOE; XJIOPOQMII H
Ipyrue NUTMeHTHI HaxoasAaTrcs B xpomaTodopax. Ho ecTs Bogopocan
OecIBeTHBIE: B MPOIlECCE 9BOJIOIHUH OHU YTPATUIN XJI0PO(MHUII B CBA-
3H C NPHCIOCOOJeHHMEeM K ODMTaHMIO Ha OOJBIIMX IiIyOMHAX, KyJaa
COJIHEUHEI CBeT He IPOHUKAeT, — TAaKWe BOJOPOCIH IHTAIOTCA reTe-

porpodHO.

B3pocnas Becnonoe pasMmHoXeHue
xnamupomoHaga (1n) XnaMmugoMoHagabl
(opHOKNETOYHasn
BOAOPOCS ) CokpatuTensHele

Bakyonu

«[f1azok»

[enexwne
XNaMuaoMoHaabl
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PasmMmHoXeHue Boaopocnen. Bogopociin pa3dMHOKAIOTCH IIOJIOBEIM U
OecrioyiblM IIyTeM. Becnosoe pasMHOMKeHHE OCYIIeCTBJIAETCA CIIelu-
aJTbHBIMH KJIETKAMH — CIIOPAMHM M 300CIIOPaMHM, KOTOphIe 00pa3yoTcs
U3 BereTaTHUBHBIX KJeTOK. CIOphl HENMOABUIKHBI, & 300CIOPBI MOTYT
IIePeIBUTATECA C MOMOINBIO JKTYTHKOB. Te M Apyrue IOKPBITHEI 000-
JIOUKOM 1 00pasyioTcs B OOJBIIIOM KOJMYECTBE. 300CIOPHI IIOCJIe He-
IIPOJOJIXKHUTEJILHOTO ABHKEHUA TePSAIOT JKI'YTUKH U IIPOPacTaioT B HO-
BYIO BOJIOPOCJIb, KAK B ODBIYHBIE CIIODHI.

BereraTuBHOEe pasMHOKeHHE Y HEKOTOPBIX OJHOKJETOUHBIX BOJO-
pocieil MPOUCXOAUT JAeJIeHMeM KJIETOK HaJBOe, Y MHOIOKJIETOYHBIX,
HAIpuMep y HATYATHIX, — YACTAMM CJIOEBHINA, ¥ KOJOHHANBHBIX —
pacnajeHueM KOJIOHUH.

Kax npaBuno, GecriossiM crocofoM BOZOPOCTH PA3MHOMKAIOTCH B
OIaronpUATHRIX yCI0BHUAX. IIpy yXyAIIEHHW YCIOBHUHI CYLIeCTBOBAa-
HUA (BRICOKAA WM HUBKAA TeMIlepaTypa, HaKOILIEHHe IIPOAYKTOB 06-
MeHa B cpejle O0MTaHUA DU BLICOKOM IIJIOTHOCTH 3aCeJieHNsA, 3arpsas-
HEeHHe BOJJ0EMOB) OHH IPHUCTYIIAIOT K IIOJIOBOMY PA3MHOKEHHIO.

B ocHOBe m0J10BOTO Pa3MHOMEHHA JEKUT CAHUAHUE JBYX ITOJOBBIX
KJIeTOK — zamem. MysKCKHe U )KeHCKUe raMeThl MOTYT Pa3sBUBaThCH
Ha OJHOM oco0M WJIH Ha pasHBIX. B pesysbprare camaAHUA raMeT dop-
MUDyeTCA 3uzoma, 13 KOTOPOH IIocae mpopacTaHuA, KaK IpaBHIIO,
obpasyerca cioeBuire. [Ipyu MosIOBOM pPasMHOMKEHUM ITOTOMCTBO Ha-
cjenyeT NpU3HAKKU 00eUX POAMTENBCKHUX 0co0el U B pe3yabTaTe 3TOTo
obylazaeT HOBBIM COYETAHHEM CBOMCTB, YTO YBEIHWUYMBAET €T0 IMAHCHI
Ha BBI)KMBaHUE.

Y opHOrO M TOroO e BHAA BOJOPOCJIEH B 3aBUCHMOCTH OT BPEMEHH
rojia ¥ BHEIIHUX YCJ0BHiT HabmogaeTcsa cMeHa 6ecIoioro U IoJIOBOTO
pasMHOMKeHusA. Pacrenue, obpasyolee cnopsl, Ha3blBaeTCA CNOPO-
¢gumom, a pacTeHHe, IIPOU3BOJAINEe raMeTbl, — 2AMeMOPUMoMm.

MNMonoBoe pa3MHoXeHWe
XNaMuaomMoHaabl

Fametsl (1n)

B3pocnas
xnamugomonaga (1n)

3urota (2n)

3oocnopsl (1n) '
| OnnonoTBopeHue



JKU3HeHHbIN uuKn

BOAOPOCN YNbBbI PacteHne-

cnopodur (2n)

3uroTa (2n) \

Mpopactanme 3oocropsl (1n) g
3UroTHlI
— %
1NOAOTBOPEHUE
7 Famerta (1n) NpopacraHve

ramera (1n) /1
—
)

3apoCiv HUTHATbIX
BOAOpOCEn

XKeHckoe pacteHne-

CKoe pacTeHme-
rametocut (1n) Myxckoe p

rametourt (1n)

V mopapisiomero OOJBIIMHCTBA BOJOPOCTeH ramMeToQHUT M CIOpO-
(duT — camocToATeNbHEIE pacTeHusa. B pAe caydaes Ha OJHOM pacre-
HUM MOTYT moodYepesHO 00pa3oBhIBATHCA U CIIOPBI, U F'aMeTHI.

3HauyeHue Bogopodien. JKosoruuecKkas pojib BOZOPOCIel KaK mpo-
NVIIeHTOB OPraHWUYeCKOro BelllecTBa BelnKa. PasIuyHbIe TPYIIIBEL BO-
AopocJieil IPUCIOCOOMINCE K OONTAHHUIO B PA3HBIX YCIOBUAX (HAIPH-
Mep, Ha pa3HBIX riy0uHaxX) Onarogzapsa oOpasoBaHHMIO B X KJIETKax
HEOAWHAKOBLIX IHTIMEHTOB: 36JIEHOT0, OPAaHXXeBOr'o, KpacHOro U Jpy-
PHUX, TO3BOJIAIONIAX OCYIIECTBIATEH (hoTOCHHTe3 Hanbosee aderTus-
HO Ja)ke [IPY OYEHDb HU3KOU OCBEIIeHHOCTH.

HekoTopble BOZOPOCIH COXPAHAIOT KU3HECIIOCOOHOCTH MPH OYEHb
HHU3KHX, a Ipyrue — IPU BBICOKUX TeMmIeparypax. Tak, B IOJSAPHBIX U
BBICOKOTOPHBIX VCJIOBHUAX OHM JKWBYT JaKe HA CHEry, HEpPelKO OKpa-
IITUBAA eT0 B KPACHBIH, 3eJIeHbIH, OyPbIid, *KeITHIH 1BeTa (xaamudomo-
nada crexcras). MHOTHe BOZOPOCIH He IIOrudaroT noj HOKPOBOM CHe-
ra 4 Jbja.

OTgenbHBIE BUALI, IONafas BMecTe ¢ DakTepuAMHU Ha OecryiogHbIe
cybeTpaThl, CTAHOBATCA MTHOHEPAMH UX 3acesieHUsA. Bogopocan KUBYT
Ha II0YBe, B IIOUBE M JayKe B aTMoc(epHOM BO3JyXe, HalpUMep HEKO-
TOpbIe BU/IbI XJI0pe/Ibl. MHOIHMe OUYBEeHHbIe BOJOPOCIN AKTUBHO y4a-
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OUTONNAHKTOH OpQHOKNETOYHbIE AMaTOMOBbIE BOAOPOUTN

CTBYIOT B IIpoliecce mouBoobpaszoBanusa. B Tomaine Boabl 00UTaeT MHO-
MKECTBO OJHOKJIETOUHBIX BOJOpOCJei, o0pas3yoIux (Gumoniank-
mon (PaCTUTENLHLIHA IJIAHKTOH). Ero HCIIONIB3YIOT B KadecTBe ITHAIIH
MHOTHE BOJHBIE JKUBOTHBIE (HAIPHMED, YIEHUCTOHOTHE — PaKH, PEI-
OBl — KMTOBAasd aKyJia, MIEKOMUTAIINE — HEeKOTOPhIe KUTHI).

ITopgasasoniee GOJBIINHCTBO BHJAOB BOJOPOCe BHIAENAIOT B OK-
PYKaoINyI0 cpeny CBOOOAHBIN KUCJIOPOJ, 00pasylonuiica B pe3yJib-
TaTe poToCHUHTE3a. ITUM KUCJIOPOAOM ABIIIUT OOJBIIHHCTBO MUBBIX
OpraHu3MOB. 3eJieHble BOJOPOCIH ABUJINCH POJOHAYAIbHUKAMHU BCEX
pacTeHuii CyIIH.

YenoBeK B ¢BOeH X03AUCTBEHHOHN NeATEJbHOCTH HCIIONb3YeT HEeKO-
TOpBIe BUALI Bogopocyei. IITUpoKo UCOONB3VIOT AAMUHAPUIO, U3BECT-
HYIO B OBITY KaK Mmopckasa kanycma. Bo mHOrux crparax Esponsl,
Asuu u AMepUKH ee yIoTpedJasioT B MUY, HA KOPM CKOTY ¥ JJIA IPO-
MBIIILIEHHON mepepaboTKM; M3 Hee MOJYy4aloT IeHHbIe IpenapaTbl —
aJbTHHATHI 1 MAHHUTHI. B HEKOTOPHIX CTpaHaX JaMUHAPUI BEIpa-
IIIUBAIOT HA MOPCKHMX ILJIAHTAIUAX. BelMKO TakKe IpaKTHUYECKOe
3HAUEHHE KPACHbLX 80dopocell — bazpanorx. ONHY U3 KUBYIIHX B
CeBEPHBIX MOPAX BOAOPOCIEH — XOHOPYC B CYXOM BHe U3[laBHA yIIO-
TpeOAAIT KaK JIeKapCTBEHHOE CPEeACTBO IIpH 3aboJieBaHMAX AbIXa-
TeJAbHBIX nyTel. U3 npyrux 6azpanokx 1o00bIBAIOT arap-arap, UCIOJIb-
3yeMBIii B COCTaBe NHUTATEJbHBIX CpeJ HpU H3y4YeHHH OaKTepuu,
rpuboB ¥ BoOJOpOCJIel, B MUKPOOMOJOrHYeCKO IPOMBIIIJIEHHOCTH.
B numieBoil IpOMBIIIJIEHHOCTH arap-arap MCIOJb3YIOT IPHU M3TOTOB-
JeHHH MapMeJazna, sedupa, 100aBaAAOT B XJaeb U Apyrue MydHEIe H3-
mesus, 4ToObl OHU JOJbIIEe He YePCTBeJIH.

AKTUBHOE Pa3MHOMKEHIEe HEKOTOPBIX BUIO0OB BOJOPOCTel B IPUPOA-
HBIX BOJOEMAax CJHVKHT HaJeKHBIM HHIUKATODOM HUX 3arpsAsHeHHd.
Hexoropsie Bojopocau (xsiopenia) MOTYT OBITE MCOOJIB30OBAHBI IIPH
OMOoJIOrUYeCcKO OUHUCTKE CTOYHBIX BOJ.

Heb6osb1110e umcio BOAOPOC/IE N3BeCTHRI KaK mapasuTel. MHorue
OZIHOKJIETOYHBIE BOJOPOCIH, KAK BEI yiKe 3HaeTe, B cuMbuose ¢ rpuba-
MH 06pasyoT JTHIIaiHHKH.

B zaBucumocTH OT OcoOeHHOCTeIl CTpPOeHHSA W IIpeobjagaHUA TexX
WJIM MHBIX [UTMEHTOB B KJIETKAaX BOJOPOCIH IOAPAa3AeadAlT Ha DAL
OT/IEJIOB.



OTtpen 3eneHblie BOAOPOCN

Oxpacka TajjoMa 3eJeHBIX BOIOPOCJeH OTpa)keHa
B HasBaHMH 3TOH rpynnbl. Yueao BHAOB 3eJIEHBIX
Bojopocyieir mocturaer 13 Teic. PacnpocTpaHeHBI
OHH IIPEUMYNIIeCTBEHHO B IPECHBIX BOJOEMAax, HEKO-
TOpBIE JKUBYT B MODPCKOH BOJe; O4YeHb HEeMHOTHEe
IIPUCIIOCOOMINCH K »KM3HU B YCAOBHAX IepUOANYE-
CKOT0 VBIA)XKHEHUs: Ha I0YBe, KOpe IepeBhes, 3a00-
pax, IBETOYHBIX TOPHIKAX # T. 1.

3eJieHbIe BOAOPOCIH IPeACTaBIeHbl OJHOKJIETOY-
HeIMH (opmamu (xaopenna, xaamudomonada),
KOJIOHUAJNBHBIMU (680.1b80KC) U MHOI'OKJIETOYHBI-
MH, TeJI0 KOTOPBIX MMeeT BHJ[ HUTEeH WJIH ILIOCKHUX
JHACTOBHUAHBIX oOpasoBaHHWUl (ysompukc, Yb8o-
8ble, xaposvie 6000pocai). BonbIIMHCTBO OJHO-
KJIeTOYHBIX W KOJIOHMAJBHBIX BOZOPOCJeH cIoco0-
HBI IepeIBUTaThCs ¢ IOMOIIBIO KIyTUKOB. Hexo-
TOPEIE ONHOKJETOUHBIE HEIOJBUXXHBI, HAIpUMep
xaopeana. B KIeTKax 3eJeHBIX BOJOpOCIed HaXo-
naTcs xpomatodopsl, cojlepsKaliie pAJ IUTMEHTOB,
cpenu KOTopeix npeobiagaer xyopodua. IIpecHo-
BOJIHBIE MHOT'OKJIETOYHBIE 3€JIeHbIe BOJ0POCIH o0pa-
3YIOT THHY U TYCThI€ 3apOCJH B IIPyAax U o3epax.

3eneHble BOAOPOUIN B NMPUPOJE U NMOJ MUKPOCKONOM

/ Hecmnguesble
BOAOPOCN

.,
N\
N

CbepnobHas
BOAOPOC/b YNbBA,
MM MOPCKOW canart

Xaposas
BOLOPOUIb




Xpomatodop

®unnocopa

OTtpen KpacHble Bogopocnu
(barpsiHkK)

CBoeoOpasme KpaCHBIX BOJOPOCTEH 3aKJIHUYaeTcs
npejae Bcero B Habope MUrMeHTOB. B xpomaTtogo-
pax 6arpsaHOK, IOMHMO XJOPOMUILIA U KADOTHHOH-
JI0B, COJEPXXUTCA elle PAJ BOAOPACTBOPHMBIX IIMI-
MEHTOB: KDACHBEIX — (PUKOIPUMPUHOE U CUHUX —
¢uroyuarnunoe. OT COOTHOIIEHHUS ITHX ITMTI'MEH-
TOB M 3aBHCUT OKpPAaCKa TajjioMa, KOTOpas MOMKeT
M3MEHAThCA OT MaJIMHOBO-KPAcHOH (Korza mpeod-
JajaeT (QUKOIPHUTPHUH) IO Trosy00BaTO-CTAJBHOMN
(mpu u3bbITKe QUKONMMAHKHA). 3aNacHBIM BeIecT-
BOM #ABJIeTCA cIemu(UIeCKUN 18 KpacHBIX BOJO-
pocJiell TaK Has3blBaeMbIi OArpAHKOBBLIM KpaxMas,
KOTODBIM OTKJIaALIBAECTCHA B IIUTONJIA3Me BHE XPO-
MaTodOpOB. ITOT MOJTHCAXAPH] OJMMKe K IIUKOTe-
HY, 4eM K KpaxmaJsy.

KpacHble BOZOpOCIHM pacnpocTpaHEHbl IOBCEMe-
CTHO, HO mIpeodJIafalT B MOPAX TPOIMYECKOro H
cyOTponudeckoro moscos. O6Iee Yuca0 BHIOB HO-
cTUraer 4 ThIC., U3 KOTOPHIX JHIIb 0KoJ0 200 npnu-
XOJUTCA HA MPECHOBOAHBIE BOJOEMEI U IIOYBY,

CioeBumie GarpAHOK HMeeT BHJ KYCTHKOB, CO-
CTaBJIEHHBLIX U3 MHOTOKJETOYHBIX BeTBAIUXCH HHU-
Teil, pe)ke OHO ILIACTHHYATOE MM JHMCTOBHIHOE,
IO 2 M JIJIMHOIA.

KpacHbie BOZOpPOCTH COCTABJIAIT CAMYIO 00JIb-
IIYIO IPYIIY PACTEHUH B MOPCKOM IPHAOHHON pac-
TUTenrHOCTH (6enToce). B crpamax BocTouHoit
Aszun HexoTOpBIe BHALI DATPDSAHOK Pa3BOAAT U YIIO-
TpebaAIoT B Uy, MHOTHE CIyKaT ChipheM IJIA O-
JIyYeHus arap-arapa, UCIOJIb3yeMOro B MHKPOGHO-
JIOTUM B KayecTBe MUTATENbHOM Cpeibl JJIA BHI-
pamu@BaHuA MHKpPoOOOB, M mojza. B Hopserum Ha
npubpexHy0 NPUINBHO-OTAUBHYIO 30HY (JIHUTO-
panib), 6oraTyio KpacHEIMU BOJOPOCISIMU, BO BpeMs
OTJIMBA BBIIYCKAIOT OBEIl, KaK Ha mactouiie.

v, AHdensumns



NamuHapmna
nanb4aran

[TaguHa
nasfnHLS

Otpen bypble Bogopocnu

K oTmeny 6ypbIX BOAOPOCJIEH OTHOCATCA HCKJIIOYHU-
TeJIbHO MHOTOKJIETOUHBIE, CPABHUTEJIbHO BBICOKO-
OpPraHM30BAHHBIE OPraHM3MBI Pa3JHUYHBIX pasMe-
poB. Jlasa HuX XapakTepHa Oypas OKpacKa CJI0eBH-
2, OT OJMBKOBO-3KeNITOM A0 TeMHO-Oypoil. Ona
o0yciioB/ieHa CMeChbl0 PasHBIX IIUTMEHTOB: XJIOPO-
¢unna (3eneHOro) U KapoOTHHOMIOB (pasMIHBIX
IIBETOB).

Obmee uyncao Bugos pocruraer 1500. Pacmpo-
cTpaHeHBl OHH B MOPAX M OKeaHax BCero MHpa,
NPEeMMYIIeCTBEHHO B NPUOPEKHBIX MeJIKOBOAbAX,
HO TaK»Xe BJaJH oT Geperos, nanpumep B Capracco-
BoM w™mope. Hekxoropsle riayO0OKOBOJHBIE BHJbI
BeTpeualorca Ha rayouue 180—200 m. Bypsie Bo-
IOPOCIH — Ba)XHBIA KOMIIOHEHT IPHOHHOM pac-
THTENLHOCTH — gumobenmoca. Cpenn OyphIX

Bonopocmi ciyxar
KOPMOM BOLHBIM
obutarenam

CrpoeHue dykyca

BozgyiHbie
ny3bipu




BOJIOPOCJIell MOXKHO HabsonaTs (pOPMBI OT MHUKPO-
CKONMMYECKUX HUTUATHIX OPTaHU3MOB 0 TUTAaHTOB,
HHOrma gocturamonux B aauay 30—50 m u Goxee.
Hanpumep, 1aMuHAPUA WK PACTYIHE B IPUOpek-
HBIX pailoHaX ceBepHbIX MOpeil (PYKYCHI UMEIOT Te-
JIO JJIMHOM B HECKOJIBKO METPOB, a obHTalonuii y
nobepesxkba FOmHON AMEPUKH MAaKPOIMHUCTHC I0-
cturaet 60 M.

Teno 6ypeIx BOgOpOCJeil pacyJieHeHO Ha YacTH,
BHEIIHe TOXO0KHe Ha BereTaTHBHEBIE OPraHBLI BBIC-
X PacTeHUH: PU30K/Ibl, HATOMHUHAION[HE KOPHH,
«CTBOJI» M «JIUCTOBBIE€» TLJIACTHHKHU. Pusouder —
BBEIPOCTBI TeJla — CAYKAT O] OPUKPEIIeHHA K
TPYHTY WJIM IIOABOAHBIM cKajaMm. B Tamnome y He-
KOTOPBLIX HMMEIOTCA BO3AYVIIHBIE HY3BIPDBKH, yiAep-
JKUBaKIIHe IVIACTUHKH U CTBOJILI B BEDTUKAJIBHOM
TIOJIOYKEeHUH.

Bypsie Bozopocan — OAWH M3 OCHOBHBIX HCTOU-
HHKOB OPraHMYeCKOro BelllecTBa B IPUOPEKHOH 30-
He, 0CO0eHHO B MOPAX YMEPEHHBIX U NPHIIOJIAPHBIX
II0SACOB, I'Ae ux 001maa Macca (buomacca) MOKeT J0-
CTUTaTh AECATKOB KUJIOrpaMMoB Ha 1 M2 moBepXHO-
CTH MHA.

Ha cnoeBumax u 0coGEHHO MeXAy PHU3OHUAAMH
noceasieTcd HECMETHOE MHOYKECTBO MeJIKHX KHU-
BOTHBIX — IIOJIMIIOB, YepBeil, MOJLITIOCKOB, PaKoo6-
Pa3HBIX, TAK WJINM MHAUe CBABAHHBIX ¢ OYPLIMH BO-
JOPOCIAMHM: IS OMHUX OTO HUCTOYHHUK ITHMTAHUMA,
IJIA OPYTHX — yOerKHIe MIM MECTO IpHUKpeILIe-
Husa. Muorue pheIGHI OTKJIAABIBAIOT HA CJIOEBHIIA
MODCKOM KamnmycThl UKpUHKH. Tak Bemer cebsa, Ha-
IpuMep, AaJbHEeBOCTOUHAA ceablb. OTMHparoliue
KaXJbIi IO CJIOEBHINA NMOTPeOAATCA HHBIMHA
0ecII03BOHOYHBIMH JKHBOTHBIMHU U 00pasyioT dem-
pum — OCHOBHYIO YaCTh NPUOPEIKHOrO HJa.

Lincrozevpa




3 Nposepsre caon 3nanms

Kak nmuraioTca BOLOpocan?

Kakum o6pasoM pasMHOKAKTCA BOZIOpOCTU?

Korza BOZOPOCIH Pa3MHOKAIOTCA OECIIONIBIM myTem?

T'ne BeTpedaoTes Gypbie BOLOPOCIH?

ITepeuncauTe 0COOEHHOCTHA CTPOEHUHA 6ypbIX BOZOPOCTEH.

KakoBa poJjib GYPEIX BOJOpOCei B npupoje?

KakoBbl OTJIMYHA KPACHBIX BOZOPOCIEH OT OVpBIX?

PacckakuTe 0 POJH KPACHBIX BOJAOPOCJ]EH B IPHPOAE M KU3HU He-
JIOBEKa.

Kaxue Bojgopocau 006pa3yioT THHY Ha JHE BOJNOEMOB?

10. Brimonuure 3anasme Ne 29 na c. 22 (Pabouas TeTpajb).

1 1. BuibepuTe IpaBUIbHBIH oTBET. TECT HA C. 23—25, sapuasT 1 (Tecro-
BbLIE 3aJaHHA).

IR

©

JlaboparopHas pabora
BrimosnauTe pabory Ne 3 Ha c. 6 (JIaGopaTopHbIe paboTHI).

* | MoaymanTe

Kakue npusHaku 00beUHSAIOT BCe BOJOPOCIH B OJIHY rpynny?

& paGora c komnsioTepom

O6parurech K AucKy. Mayunre maTepual ypoxa 1 BBIIIOJIHUTE TIpej-
JIO3KeHHbIe 3aJlaHuA.

7 MHTepHeT-CCbINKN

1. http://www.krugosvet.ru/enc/ nauka_i_tehnika/biologiya/VODO-
ROSLI.htm] (Bozopocnu. CTpoerue, IPOUCXOkKACHNE, PASBUTHE. IKoJI0-
rUuYecKye rpyIibl BOAOPOCe).

2. http://edu.greensail.ru/ encyclopedia/plants/ vodorosli.shtml (Bozo-
pocau. CTpoeHHE H Pa3MHOKEHHE. [lononHuUTEJIbHAA uHpOPMAIHA).

3. http://www.mstu.edu.ru /algae/algae/photo/ (Bumosoe pasHoOOpa-
aue. @orTorpadum).

. Bopopocin — 370 cGopHas rpynna HU3LWKMX PacTeHnia, BKIIOHatoLLas oTaenb oy-
| pbiX, KpPacHbIX 1 3eneHsix Bogopocnen. Bonopocnn MoryT ObiTb OQHOKNETOYHBIMU,
| KONOHWANbHBIMM ¥ MHOrOKNETO4HbBIMM. TeNo MHOTOKNETOHHBIX BOAOPOC/EN He Mme-
| eT BereTatMBHbIX OpraHos. Pa3MHOXalOTCA BOAOPOC/W KaK MosiosbiM, Tak 1 becro-
| nbIM cnocobom. BoAOPOCN HacensioT BCe BOAOEMbI NNaHeT!, XUBYT B NO4BE, Ha NO-

BEPXHOCTU 3eMN 1 AaXe B BO3AYyXe.
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@& BbICLUME PACTEHNA

Bricine pacreHus, B OTIHYMe OT HHBIIUX, UMEOT
XOpOIIO BhIPaKeHHbIE TKAHH: 006pas3oséamenvryio,
3a CYeT KOTOPOM OCYIIECTBJIAETCH POCT OPraHHU3MA;
NOKpPO6HYI0; npoeodawue, oOecneYHBAIONIHE
TPAHCIIOPT THUTATEJIBHBIX BEIECTB, BOALI H MPOAYK-
TOB (DOTOCHHTE3a; MexaHULecKUe, U ONOPHbLE;
6bl0eiumentvrble, WIN CEKPEMOPHbLE, U OCHO6-
Hble, K KOTOPBIM OTHOCHUTCH, B YACTHOCTH, 3anaca-
nwas MmKans.

TraHU BeICIIUX pacTeHMit 00pasyioT OpraHnl: ge-
zemamuénvie — KoOpenb, cmebensv U aucm, a
TaKyKe penpodykmuemnble, yIacTBYIOIHEe B pas-

MoxosuaHeie MHOME€HWH, HAIIDUMep cnopanzuu, rae o6pasyor-

CA cnoput, UIHN YyeemKku U nnodvl y NOKPHITOCE-
MeHHBIX pacrenuit. IlTomumo Toro, y Bcex BhICHIHX
MyXCKH€ W JKeHCKHe PenpoAYKTHBHBIE OPTraHbI
MHOT'OKJIETOYHBIE,

XapakTepHasd O0COOEHHOCTH BBICITHX pacTeHUIi:
HHANBUNYAJIbHOE DasBUTHE Y HUX I10PA3IeIsAeTCs
Ha aMOpPUOHANbHBLI (3apogbimeBslit) U noemam-
6puoHanvrbLi (mociezapoablineBhlii) mePHOLI.

Beicmiue pacTeHMs BKJIIOYAOT ABe KPYIIHEBIE
TPYIIEL: CIIOPOBLIE U ceMeHHbIe. K cnopoevim pac-
MeHuAM OTHOCAT oTxensl: Moxoeudusie, I1nay-
Hoeudnbvie, Xeoweeuduvie u ITanopomuurxosud-

lnayHosuaHble Hbte. OCHOBHOM OTJIMUHTENBLHON YEepPTOH CIIOPOBBIX

XBoLeBuaHbie
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CIYKHUT MeHee YeTKasl [10 CPABHEHUIO C CeMeHHBIMU
ClenHanu3anusa TKaHeld U Oecllojioe pasMHOMKeHUe
pu iomotu coop. Ilomosoe pasMHOkeHME ¥ CIIOPO-
BBIX HEPA3PBIBHO CBABAHO C BOJHOM CPEOH, TAK KaK
IS OIITIOAOTBOPEHUA HeoOXOAUMa BOjA.

Cemennvie pacmenus BKIOUAOT ABA oTzesa:
I'onocemennvie u ITorpvimocemernnvie (L{eemko-
évLe) pacmenus. OHM PA3BMHOMKAIOTCH OPHA TOMOIIH
CEeMAH 1 BETETATHBHO — YACTAMH TeJjia. ¥ CeMeHHBIX
PacTeHHi crenuansusanusa TKaHEeH 3allia 0COBeHHO
AajieKo: OHK 00pasyloT OTYETIMBO BHIPAYKEHHBIE CH-
CTEMBI OPTraHOB — I100eroByi0 U KOPHEBYIO.

Bbicline pacteHus
CNMOPOBBLIE CEMEHHBIE
Moxo- Ilmaynmo- Xsormie- IlanoporHuko- Tomo- ITokpsiTO-
BHIHbIe BHUJHBIe BHAHLIE BUJHEIE CeMeHHBIE CEMEeHHBIe



Monogble
LWALLUKK enin

[lanopoTHKK




Mnespounym LLpebepa

f \ Kopoboyka
Cpenu BeICIIMX pacTeHHI MOXOBHIHBIE IIPECTAB-
JIAIOT 000COBIEHHYI0O M TYNHKOBYI BeTBb DAa3BH- - I/
TiA. OHE nmpomsoumian okoso 350 MaH Jer HasaJj,
BEpPOATHO, OT IIePBBIX HA3EMHBIX PACTEHHUH NCUJLO-
umoe — MOTOMKOB IPHOPEKHBIX BOAOPOCIEII.

MoxoBuaHBEIE — 3TO MHOTOJETHHE pACTEHHA,
OGBIYHO HH3KOPOCJIbIe, UX pasMephbl KOJIeBII0TCH OT
MIJITAMeTpa N0 HeCKOJbKHX caHTHMeTpoB. Heko-
TOpble T'DYNNBI MXOB, HaIpUMED NEeYeHOYHUKU,
MMEeIOT BereTaTUBHOE TeJIO B BUJE CTe I0Iecsa mia-
CTHHKH — TaJlJIoMa. ¥ APYTHX TeJO pacuJeHeHO Ha
crebesb, TYCTO HOKPBITBIM Y3KUMH 3€JIeHBIMEA JIHC-
TBAMH; KOPHeH y MX0B HeT. MXM npucnoco6IeHsl K
00MTaHMIO BO BIAAXKHBIX MeCTax.

Mxu HMEIOT CPaBHHUTENbHO MPOCTYIO BHYTDEH-
HIOIO OpraHusanuio. B ux rese MoxkHo 06HADYRUTE
ACCHMUJIANUOHHYI0 (OCHOBHYIO) TKaHb, COJepiKa-
IIYI0 XJIOPOIJIACTHI, & TaKie cJabo BhIpasKeHHBIe
II0 CPaBHEHHIO C JDYI'MMH BBICIIMMH PaCTEeHHAMU
IIpOBOAAILINE, MeXaHHYeCKHe, 3amacarlnlyde MU Io-
KPOBHBIE TKAHU (KOTOPBIE, BIPOYEM, BCTPEUAIOTCA
He BO BCeX CHCTeMaTH4YeCKHUX I'PyHmax MxoB). Mxu
NPUKPENIATCA K NOYBe TOHKMUMH HUTeBHIHBLIMHU
OJHOKJIETOYHBIMH MJIM MHOTOKJIETOYHBIMH BEIPOC-
TaMH, PacIOoJIOKeHHBIMH Ha HH)KHeHM 4yacTu creb-
s, — pu3oudamu, Yepe3 KOTOPble OHU BCACBIBAIOT
nuTaTeabHBIE BellleCTBa M3 MOYBBI. B oriuume or
HAaCTOAIIMUX KOPHEeH, MHOIOKJIETOUHBIE PA3OHILI CO-
CTOAT U3 OJMHAKOBBIX TOHKOCTEHHBIX KJETOK.

Y MOXOBHIHBIX HMMeeTCS XapaKTepHas OCOOeH-
HOCTh OPraHU3ALMH, PE3KO BRIEIAIOIAA UX CPeH
BCE€X COBPEMEHHBIX HA3€MHBIX PACTEHUII: II0JOBOE
IIOKOJIEHUE — 2amemogum, IPeJCTaBIAIIINI CO-
Ooii 3eneHOe pacTeHMe M 00OpPAsYIONMIl IOJOBBIE
KJEeTKH (ramersi), Gojbllle BHIpa<eH, ueM Oecrio-
JIoe — cnopogum, Ha KOTOPOM (OPMUDPYIOTCH CIIO-

5

Otpen MoxoBugHble
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Puzouabi 4

MopmMbl kKopoboyek MxoB




poi. ITocenuuii pasBuBaeTCsA HEIOCPeJCTBEHHO Ha raMmeTogure. HOnsa
OCyIIleCTBJIeHUs OILIIOAOTBOPEHUA Heo0X0ANMa BOZA.

MoOXOBUAHBIE IIHPOKO PACIIPOCTPAHEHBI BO BJIAKHON yMEePeHHOM!
soHe CesepHoro u HO)kHOTrO mosymapuii, B TYHApPe, BBICOKOTOPHBIX
Jecax TPONMUKOB. B orsimune oT 60JIBIIHMHCTBA npeacTaBUTeJIeH, HEKO-
TOpBIe BHBI OY€Hb YCTOWUYMBEI K JJIUTEJbHOMY IEPEChIXaHUI0 U MO-
I'yT pacTH Aake B MeCTaX KPaTKOBPEMEHHOTO Ce30HHOI'0 YBJIAXKHE-
HUA; MOXOOHO MUIIAHHMKAM, 9TH DACTEHHA CIIOCOOHBI OKHUBAThH IIPH
HACTYILIEHHM 0JIarOIPUATHBIX YCJIOBUIA.

OT/es1 MOXOBHAHBIX BKJIIOYAET TPH I'PYIIIEI, U3 KOTOPLIX Haubosee
pacIpoCTpaHEHHl TPEACTABUTENM KJjacca JAucmocmeberbHblX, WIN
nacmoawux, mxoé. K HUM OTHOCATCA 3enenble MXU (KYKYUWKUH
aen) U 6eavie mxu (cpaznym).

Ponobpuym

AT 7 g Kyp4aBas
% 3 X AT e ™
i i (nokpeiBaet
ol o i~ Kopoboykm Mxa
A T TT CTBONEL - naxHyma
MeyeHOYHbIN MOX S TPOMNUYECKIX
(Mmy>Kckoe u [lepeBbEB)

XEHCKOoe pacTeHue)




3urora (2n)

Kykywrkun snen pacrteT B XBOMHBIX Jiecax ¥ Ha
Gonorax. Ero ramerodur npexcraBiser coboit
crebensb, Hecymuii auctha. (B ofuxone uMenHo ra-
MeTOQHUT HASBIBAIT KYKYWKUHbLM AbHoM.) ['ame-
TOUTHl KYKYUKUHA JbHAQ PasfelbHONoJE. Ha
BepPXyIIKe MYXCKHX 1 KeHCKHUX PACTeHUH pa3BuBa-
FOTCA OPraHbl I0JOBOT0 pasMHOKeHuA. Iloce o1LIo-
AOTBOPEHUS HA KEHCKUX PaCTeHUAX U3 3UTOTHI 00-
pasyercsa cropoduTr -— KopobGodka, cugAmas Ha
AMUHHOHN HOoxKe. KopoGouka uMeeT KpBIIeUKy, KO-
TOpasg K MOMEHTY CO3peBaHHs cnop ornagaer. Cro-
PBI BBICBINAIOTCA HAPY Y M PACCeHBAIOTCSA BETPOM.
B 6/1aronpuATHBIX yCI0BUAX Yepe3 HECKOIBKO JHEH
HJIA HeJeJlb OHHU IIPOPACTAIOT M JAl0T HAYAJO TaMe-
TOQHUTY.

Kopoboyka-
cnopoduT (2n)

XeHckuin

AnuekneTka (1n)

OnnogoTeopeHue
9’/'.1

XeHckunm
rametocur (1n)

OpraHbl BeretaTMBHOMO
Pa3MHOXEeHNs

Myxckomn
rametocuT (1n)

19 L~ Busonkosas
royka

BbiBonkossie
BETOYKM

rametocout (1n)  Cnopel (1n) S P

MNpopacTatowan
cnopa

Monogoe
pacTeHme-
ramerodut (1n)

KyKyLWKW1H nex

XKn3HeHHbIA
LMK
Mxa

B3pocnoe
pacteHue-
rametodur (1n)



Kpome pasMHOKEHHUA CIIOPAMH, 3eJeHBIM MXaM CBOWCTBEHHO U Be-
reTaTUBHOE PA3MHOKEHNE — YaCTAMH TeJa ¥ CllelUalbHbIMH IT0YKa-
MH.

Beavie, Unu chazrnosvle, MXu PaclpoCcTPaHEHBI OT rop TPOIMNKOB
0 apKTUYeCKOW M CyGaHTADKTHYECKOW 30H, HO 0CcoDeHHO MIHPOKO
npejcTaBIeHbl B yMepeHHo# 30He (CeBepHOTO HOJyIIapusd, TAe OHHU
pacTyT B jecax u Ha GomoTax. PazBeTBJIeHHBINA cTebesb TOPHAHOTO
MXa — c()azHyma rycTo MOKPHIT tucToukamu. Ha BepxyImke riagHo-
ro nno6era GOKOBBLIE BETBH 00pa3yioT PO3ETKY. ITU MXHU PACTyT B OUeHb
BJIAKHBIX MecTaxX U OOBIYHO HAXOAATCA B BOJie, IOITOMY Y HUX OTCYT-
CTBYIOT PH30HMJBI M BJIara IOCTyIaeT HEINOCPeACTBEHHO B crebenb.
Cgpaznym MoskeT BIUTaTh BoAbl B 20—25 paas Oouble cobCTBEHHOM
Macchl. B menTpe crebis MMeIOTCA TOHKOCTEHHBIE KJIETKH, KOTODLIe
BBHITIOTHAIT IPOBOAAILYIO M 3anacanoniyio GyHKnuu. OHU OKPYKeHbI
IIJIOTHBIM KOJBIOM KJIETOK C OKpallleHHBIMM B KOpHYHeBaThble IBETA
cTeHKaMu. DTo MexaHNUYecKad TKaHb. CaMas nepu@epuyeckas 4acTb
cTeBJisi COCTOUT M3 KPYIHBEIX MepPTBBIX KJeToK. C TeueHMeM BPpeMeHH
HUKHUE 4aCTH PACTeHHA IIOCTeIleHHO OTMHUPAIoT.

Buauenue c(arHOBBIX MXOB B IPHPOJE OYeHb BeJMKO. B smcToBU-
HBIX YaCTAX TeJa OHU HaKaIlIuBaoT 00JbII0e KOJHYeCTBO BOJBI 1, Pa3-
pacTasich IUIOTHBIME JIeDHEHAMHY, BhI3bIBaloT 3abonaunsanue. OTMupa-
JoIue YacTH pacTeHus popmupyior Topd. IIpomece TopdoobpaszoBaHUA
IIPOMCXOAMT Garofaps OTCYTCTBHIO KUCJIOPO/a ¥ CO3aHMIO C(harHOBbI-
MM MXaM# KHCJIOH cpeAbl, YTO IPENATCTBYeT PA3MHOMEHHIO faxTepuit
¥ pasBHTHIO npoieccoB rHueHuA. Crapble 60/10Ta UMEIOT BAXKHOE XO-
3HCTBeHHOE 3HAUEHHe I paspaboTok sasmexeit Topda, KOTOPBIH HC-
NOJIb3yeTCsl KaK TOILIHBO, yAoOpeHHe, MOJACTUIKA AJIA CKOTA. B Buge
CIIPECCOBAHHBIX ILIUT TOPQ CAYKHUT U CTPOHMATEPHATIOM.

BosoTa u 1eca, B KOTOPHIX IPOM3PACTAIOT MXH, CIYKaT HaKOIHUTe-
JIIMH BJIATH ¥ BJIHMAIOT, TAKUM 00pasoM, Ha BOXHBINA PEIKUM COCETHHX
TEePPUTOPHH.

CdparHosbie MxX BoaoHOCHbIE KNETKK
charHyma
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1. KaKkoBEI 0COGEHHOCTH CTPOEHUA MXOB?

2. Yro Takoe ramerodur?

3. Yro rakoe cuopodur?

4. KaxoBbI 0COOEHHOCTHU CTPOEHMS MXa KYKYLIKUH JeH?

5. Kak pasmMHOMaeTcsa KyKYIIKUH JeH?

6. Pacckakure o crpoenun charayma.

7. Kakry:o poss urpamoTt Mxu B npupoze?

8. Beimosnaure 3agarue Ne 31 Ha c. 26 (Pabouas TEeTPaahb).

9. BeiGepure npasuasHEI orBeT. Tect Ha c¢. 839—42, papuanT 1 (Tec-
TOBBIE 3aaHHA).

3 nopymairer

B uem 3akouaercs sKoJOrHYecKas poib MXOB?
Kaxosa cepa ncnoabzoBanus Mmxa?
MosHo 1 IpeRoTBpaTUTH BodropaHue Topda 1 Kak?

NaboparopHas pabora
BrinosnnuTe paGory Ne 4 Ha ¢. 8—9 (JlaGopaTopHbie paGoTsI).

- ]
‘ 'Pa6ota c komnbloTepom

O6parurecs K qucKy. MlayunTe MaTrepuas ypoKa U BBIIOJHHUTE IIPE/-
JIOYKEHHbIE 3aJaHus.

N
}i@ NHTepHeT-ccbinkn

1. http://sbio.info/page.php?id=92 (O6mas xapakxTepucTHKa OTHENA
Moxosunusie. 3enensie Mmxu. Carsopsre Mxu).

2. http://www.floranimal.ru/classes/5422.html (Mxu. Crpoerue u cu-
cTeMaTHKa).

MXU1 — 3T0 BbiCiUIVie pacTeHWs, KOTOPbIE MMEIOT BeretaTusHbie opraHbl (cTe6nm u
| UCTBR) U MHOTOKNETOYHbIE OpraHbl NONOBOTO Pa3MHOXEHWA. OnnogoteopeHme
BO3MOXHO TONbKO B BoAe. PM3omabl — HUTEBMAHBIE BLIPOCTLI, COCTOALLME M3 Of-
HOM U/ HECKONbKNX KNETOK. Mxu Bbi3biBalOT 3abonaumsaHume; oTMUpas, oHM 0bpa-

5 3yI0T TOPD.



Otaen NnayHoBUAHbIe Vs i

BynasoBUAHLINA
9Tu pacTeHHs, KaKk ¥ MOXOBM/HEIe, IPOH3OILIH, 3
BO3MOKHO, OT ncuaodutroB. B mepuoj cBoero pac- ;
uBera, 6omee 300 MaH JerT Hasal, IJIAYHOBUJHBIE v
GBI MIUPOKO PACIPOCTPAHEHBI U AOCTUTAIH 6OJIb- :
mioro pasuoobpasusa GopM.

B Hacrosmiee BpeMs IJIAYHOBH/HBIE Uallle BCero
BCTPEUAIOTCA B XBOMHBIX M CMEIIAHHLIX Jecax. ITo
MHOTOJIETHHE BeYHO3eJIleHble TPaBAHUCTBLIE pacre-
HUA ¢ IPAMOCTOAYMMHE M 0Ja3ydnMu noberamu. Ot
CTENIOMAXCA 10 3eMJieé YUYacTKOB cTelJisg OTXOAAT
NpUAaTOUHEIe KOPHH. JIUCTEA MelKue, PasInIHON 3
dbopMbl (IIMIOBUIHOH, OBANBHOM, [MHUJIOBUIHOMN
M Ip.), pacmoJiaraioTrcs Ha noberax roo4epesHo, cy-
IPOTUBHO (T. €. APYT IPOTHUB Jpyra) UIH MyTOBYA- %X &
TO (B BH/le BEeHUMKA BOKDPYT cTebis). n XU U

BereraTuBHOE pa3MHOMXeHHE Y 7/AYHOE IIPOHUC- ;
XOAMT 38 CYeT OTMHMPAHUA YYACTKOB CTAphIX mobe-
rOB M YKODEHEHUs KU3HeCHOCOOHBIX ()parMeHToB, !
KOTOpHIe JAl0T HAvaslo HOBBIM pacTeHuaM. becmo-
JI0e Pa3MHOKEHHE OCYIIeCTBJISAETCA TaKiKe H CIO- ;
paMu, 06pasyIOIUMHUCHA B CIIOPAHTUAX, COOPAHHBIX ChNIOCHYTS My
HA IpsAMOCTOAYeM mobere B BHJe K0J0CcKOB. C Mo- 2 -
MeHTa 00pa30BaHNA CIOPAHTHA JI0 BHICHIIIAHUA 3pe-
JIBIX CIIOP TPOXOAUT HECKOJIBKO MeCAILEeB WU Jae
ser. Cropbl mpOpacTaiT W AT Hadajlo 00oemo-
JIBIM WJIHM OZHOIOJBIM ramerodmuraMm, KOTOpbHIE He-

.'~—‘A"_

-

MnayH

y -~
CYT MYJKCKHe W KeHCKHe IojoBble opranel. Cmep-
MATO30MIbl CO3PEBAIOT PAHBIIE, YeM AWIEeKJEeTKH.
DTO CHMIKAET BEePOSATHOCTH CAMOOILIOIOTBOPEHMS. MnayH
Cropsl n./iayH06 UCIIONb3YIOT B MeUIIUHe B Ka- A

y apaHeL,
yecTBe JETCKOH IPHUCBLINKY (aHAJIOr TajlbKa), B Be- .

TepHHADHH, & TAK)Ke B IPOMBINIJIEHHOCTH JJIdA II0-
JIYYEHUS HKeJTOH U 3eJIeHOM KPacoK.

B3pocnoe pacreHwe- 34poCcToK — 3urota (2n)
cnopodwt (2n) rametocuT (1n) )

CnopaHrim

v S

Cnepmatosonibl £ b
(1n) e ' ‘..’
9 ¥ 3apogbi Nl
¢ el e\
:/ (4 6.:‘;3 .::o N
Tagr Q < e'i
FipRRCRoINAA Anueknetka (1n 7 57

cnopa (1n)



OTtpen XBoweBuagHble

XBOLLL NecHowm | .

XBOLIEBUIHBIE TAKIKE IIPOUIOLLTHN OT IICUIO(MHATOB.
Hcronaemele 1peBoBHAHBIE (DOPMEI BMECTE € IATIO-
POTHHKaMH H ILIayHaMK (OpMHUPOBANIU Jieca Ka-
MEeHHOYT'0JIBHOTO Hepuoza okoso 300 maH jer Ha-
3aj. B HacrosAIee BpeMs COXPAHUIOCH BCET'O OKOJIO
30 BHMIOB, PaCHPOCTPAHEHHBIX IPEUMYILIECTBEHHO
BO BJIAMHBIX MECTax.

CospemeHnHBIe x80WU — MHOTOJIETHIE TPABSIHHUC-
ThI€ PACTEHUSA C JKEeCTKUM cTebJIeM B XOPOIIO Pa3Bu-
THIM IIOAI3eMHEIM cTebieM — KopHeBuieM. OT Kop-
HEeBUIA OTXOAAT IIPHUAATOYHBIE KOPHHU. B oT/iimume
OT OCTaJIbHBIX CHOPOBBIX PACTEHHUH XBOIIEBHIHBIE
XapaKTepu3yITCA YJIeHHCTOCThIO II00eros, T. e. UX
crebnu pacdyeHeHBI Ha Y3Jbl U Meskaoysnus. Ha 74
crebjie B y3/1aX DACIOJIOMKeHbl MYTOBKM BeTBeil M
MeJIKUX YeNIYeBUJHBIX JHUCTheB. DoTocHHTE3 IpO-
HCXOOUT B 3€JIeHbIX CTeDNAX U BeTBAX.

BecHoll Ha KOpHEBUINAX BBEIPACTAIOT HOOErH, KO-
TOPBIE 3aKAHYHMBAIOTCA CIIOPOHOCHBIMHM KOJOCKAMMU.
37ech B CIOPaHruax (GOPMUPYIOTCH cropsl. Co3pes-
IIHe CIOPbI BBICBINAITCA M3 CIOPDAHTUEB M, IIPO-
pacrad B OJIaronpuATHBIX YCIOBUAX, 00pasyior
Pa3HOMOJbIE raMeTO(MUTHI — II0JOBOE IMOKOJEeHHE.

, OnnomoTBOpeHMe mpoucxoauT B Boje. M3 omioxo-
TBOPEHHOMN AHIIEKJIEeTKH BHOBL PA3BUBAETCHA OECIIO-

JIO€ IOKOJIEHHE X80ULa — CIHOPO(pHUT. )
XBOLY 3MMYIOLLMIA

3dpocTok —

XBowy noneson  rametoduT (1) Cnepmarosoua (1n) §
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Anue-
knetka (1

¥ B3pocnoe
pacrerue- |

CnopaHrumn
CO crnopamu




B ceBepHBIX XBOMHBIX Jiecax JIEIKO 3alleNUThCH HOT'OIi 3a cTeJole-
ecs IO 3eMJIe pacTeHue. ¥ Hero AJIMHHBINA cTebesb ¢ OTXOAAIIMMHA 6o-
KOBBIMH BE€TOYKAMM, I'YCTO MOKPBITHIMUA MEJIKUMU JUCTOYKAMH, IMO-
XOKHMMH Ha XBOKO. B Mio/le ¥ aBrycTe Ha KOHIIAX BeTBeU IIOAHNUMAIOT-
cA KBEPXY KOJIOCKH CO CIIOPAHTHUAMM, U3 KOTOPBIX CHIILIETCH MeJIKHHA
SKEJITHIH TOPOIIOK — CIOPEI. ITO NAAYH, AIHA 8014bi JaAnd.

Jlpyroit IIOTOMOK BBEIMEPIIMX JAPEBHUX DaCTeHHH — noJsesoll
xeow;,. OH YacTO BCTpeUYaeTcs Ha IOJAX C ILIOXO0U MOYBOI, Ha 0OPHI-
Bax, OKOJIO KaHaB M Jopor. BHemrHe XBOI OYeHb ITOX0XK HA MAaJEHb-
Kyio, BeicoToii 15—380 cM, eouky. PanHeil BeCHO y XBOIIa MOABJIA-
I0TCSI KpacHOBaTO-0eJible cTeb/Iu ¢ TOJIOBKOM HA BEPXYIIKe — 3TO CIIO-
POHOCHBIE KOJOCKH co cropaHrmamu. Kasaas crmopa mMeeT IO ABa
OTPOCTKA, 3aKPYYUBAIOIMIUXCA KaK MPYKHHKH, KOTOPBIMH CIIODBI
CHEIIAIOTCH B KOMOUKH U TAK IIePeHOCATCH BETPOM, II03TOMY XBOIIHA
¥ pacTyT rpynIaMH.

IInayHbI ¥ XBOIMX — TPABAHUCTHIE IOTOMKH BBIMEPIIMX OIDOMHBIX
JepeBbeB, KOTAa-To 06pa30BBIBABIINX Ha 3eMJie IepBOOLITHEIE JIeca.

OkameHeBLUWIA CTBON
pacrteHus

OTne4aTok
OPpeBHEro XsoLla

®parMeHt
OKaMmeHeBLLero
nfayHa

L




60

s ‘ﬂpqmp.bre CBOM 3HaHMA

1. B ueM cXOACTBO M pasiuYue B CTPOCHHH MJIAYHOB M XBOIIEH ?

2. Kak pasMHO:KAIOTCA NIAYHOBH/HBIE U XBOIIEBUIHEIE?

3. T'ne obuTAIOT XBOIIYM U MIAYHBI?

4. Kak 4eJIOBeK HCIOJb3YeT IIAYHbI U XBoIu?

5. KakoBa posk IpeBHUX XBOIEBUAHBIX ¥ IJIAYHOBULHBIX B ¢opmupo-
BaHHWH 3aJiexKell KAME@HHOTO yrasa?

6. BreimosauTe 3amanme Ne 35 Ha c. 29 (Pabouas Terpans).

7. Beinosnuure 3agarme Ne 36 Ha c. 30 (Pabouas Terpanb).

8. Beibepure mpaBuiabHbLH oTBeT. Tect Ha c. 46—48, BapuaHT 1 (Tec-

TOBBIE 3alaHUA).

Nogymanre

B uem cxXoAcTBO MXO0B, IIAYHOB W XBOLIEH?

‘ Pabota c komnbloTepom

O6parurecs k aucky. Mayuure MaTepua ypoKa U BHIIOJHHTE Ipes-
JIOXKeHHbIe 3aJaHus.

t

. WHTepHeT-ccbINKM

1. http://school.bakai.ru/?id=biofl010202 (O6mas XapaKTepHCTHKA
otgena Ilnayuosugnase).

2. http://school.bakai.ru/?id=biof1010203 (O6mas XapaKTepUCTHKA
orgesia XBOIIEBHAHEIE).

f XBOWM W NNayHbl UMEIOT Hapaay Co cTebneM 1 NUCTbAMM KOpeHb. B Mx Xu3-
| HEHHOM LuKne Habniogaetcs 4YepefioBaHuWe CTaguin rametoduTta U cnopodura.
B HacTosilee Bpems yuyeHble HacuuTbiBaloT Gonee 200 BMAOB NNayHOBMAHbIX,
‘M3 KOTOPbIX OKOMO 20 rpynn BeYHO3eNeHbIX non3y4ux TPaBAHWUCTBIX PaCTeHUA
BCTpe4aioTcs B Halen ctpaHe. OgHako ocoboe pa3Hoobpasue npepncTaBuTened
3TOrO OTAena BCTpeYaeTcs B TPOMMYECKOM MOACe, rae MX BepTuKanbHble crebnu
| MOTYT NOAHMMATLCA OT 3eMnn Ha 1—1,5 MeTpa.

XBOWEBMAHbIE BCTPEYAIOTCA MO BCEMY MUPY B Cambix pa3HoobpasHbiX pacTu-
TeNbHbIX COOBLLECTBaX, KaK NPaBUO C U3BLITOYHOM BNAXHOCTBIO, YacTo obpasys
Lenble 3apocnu no beperam BoOA0EMOB.




OTtpen MNanopoTHMKOBUAHbIE

ITanopoTHUKOBHAHLIE, UK MANOPOTHUKH, IIPOHU30-
[IIJI¥ OT IOTOMKOB IICHJI0()HUTOB U IIPEACTABIIAIOT CO-
6ol ogHy M3 HamboJlee IPeBHUX IPYII BBICIIHX Pac-
TeHUi. B KaMeHHOYTOJbHBIHN IepHOJ 9TH PacTeHHd,
HApAAY ¢ XBOIIAMH U IJIayHaMM, 3aHUMAJIHI IOCIIOA-
CTBYIOIlee TOJIOKeHNe B PACTUTEIBHOM MUpe 3eM-
a1, obpasysa obmupHsle geca. [Iponseraer aTa rpy-
Ia ¥ ceiyac.

B mHacTrosAllee BpeMs NAaNlOPOTHUKH IIpeJCTaBJIe-
Hbl 6GOJBIIMM YHMCJIOM BHMJI0B, pacrnpoCTpaHEHBI
OueHb IIMPOKO ¥ BCTPEYalOTCA OT JIeCOB ceBepa
cpe/Hel IOJIOCH] 10 TPOIMKOB, HAaceasasa caMble pas-
HBIe MECTOOOMTAHMA — HAYUHAA C NYCTHIHb B KOH-
yas Oosioramu. Pazmepsl HX KoaeOaOTCA OT He-
CKOJBKHX MHJLIMMETPOB 10 25 M (y TPONMYECKHUX
JIPEBOBUAHBIX (hOpM).

CTpoeHue nanopoTHUKOB. B KM3HEHHOM IHUKJe
aIopPOTHHKOB YepeAyoTcs 6ecrnosoe U I0JI0BOe I10-
KoJieHHA — crnopodur u ramerodur. Ilpeobranaer
dasa cnopodura — OH, KaK NPaBHJIO, MHOTOJET-
HUil, ¥ UMEHHO ero Mbl Ha3bIBaeM IIallOPOTHUKOM.

B 0GBIYHBIX Jecax YMePeHHOM 30HBI IallOPOTHU-
KM, KaK PaBUjI0, KOPHEBUII[HbIe PACTEHUSA; Y OPAA-
Ka KOpHeBHIIe JJIUHHOe, Y WUMOSHUKA — KOPOT-
Koe, yroJiesHoe. B crebie XoponIo pa3BuThI IPOBO-
NAMMe TKAHW, MeX/Ay Oy4KaMH KOTOPBIX pacrnoja-
rapTcA KJETKH OCHOBHOW THKaHM -— MNapeHXHUMBbI;
WMeIOTCH IIPUAaTOuYHble KOPHU. JIuCThA BRIpacTaoT
M3 IOYeK KOPHEBHINA ¥ pa3BepPTHIBAIOTCA HaJ IIO-
BepXHOCTHIO Mo4YBbl. OHM 00/1aa10T BEPXYIIEeYHbIM
POCTOM, JOCTHUTAlOT OOJBIIMX Pa3MepoB ¥ BbINOJI-
HAIT ABe QyHKIHH — GOTOCHHTE3a U cropoo0paso-
BaHHUA.

LLINTOBHWK MYy>KCKOW
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PasmHoxeHune nanopoTtHukos. Ha nusxHeil 1mmo-
BEPXHOCTH JIMCTA Pa3BUBAIOTCA COOPAHTHH, B KOTO-
PBIX 00pasyrorcs cmopel. B GraronpumaTHBIX yeio-
BUAX CIIOpPa IpopacTaeT, U U3 Hee (DOPMUPYeTCcs He-
Oonpiias 3eleHas IIACTHHKA — 3dpocmox. DTo
rameTopuT. OH y MaTOpOTHUKOB Yallle 060eIoIbIH,
Ha HeM (POpPMHPYIOTCH JKEHCKHEe U MY)KCKHe II0JIO-
Bble OPraHbl, I/le 00pasyoTcsa AUNeKJeTKH U cuep-
MaTo30ubl. ONJIONOTBOPEeHe TPOUCXOLUT B KAILjIe
BOABI. 113 3UroThI passuBaeTcsa 3apo/bIII, IOCE ero
VKOPeHeHHUs 3apOCTOK OTMHpaeT. 3apoAbIII pasBH-
BaeTcAa B CIIOPOGHUT.

Y HEKOTODPBIX NANIOPOTHUKOB CIIOPHI HMEHT He-
ONVHAKOBLIE pa3Mephl. OJTO pPAa3HOCIIOPOBBIE IIa-
nopoTHUKH. HMx Mesnkue MyKcKue cronopsl —
MUKPOCNOPbL — IIPH TIPOPACTAHUMU [AIOT HAYAJO
MY CKOMY raMeroduTy, Ha KOTODOM 00pasyoTcs
MYKCKHE OpTraHbl DasMHOMeHUuA. M3 KpymHBIX
JEHCKMX CIOD — Mezacnop — pPa3BUBAETCH >KeH-
CKHH ramMeTo(puT, IPOAYIUPYIOMHI AHIEKIETKH.
Haxonyenne nurarenbHBIX BEMIECTB B CIOPAaX, 0CO-
GeHHO B Meracmopax, CO3JaeT 3HAUMTEJILHBIE IIpe-
MMYIIECTBa IJIA PA3HOCIOPOBBIX HATIOPOTHHKOB —
raMeTopuT HauMHAET pPa3BUBATLCA YiKe BHYTDH
CIIOPBI, MCIIOJb3ysA IUTATENbHEIE BEIlleCTBa, KOTO-
phle B Hel cofep:xarcsa. BeaencTsue 6uI1cTpOro pas-
BUTHA OIIONOTBOPEeHNE IPOUCXOAUT PaHbIe 0ObIU-
HOT'0, ¥ BeCh LIUKJI pa3BUTUA 3aBepIIaeTcsa OuicTpee.
Brnarogaps mepeunciIeHHBIM 0COGEHHOCTAM pas3HO-
CIIOPOBBIE MANOPOTHUKHU XOPOIIO IIEPEeHOCAT MeHS-
IOIIUECs YCJAOBUA CPebl.

ITanopoTHMKaM CBOMCTBEHHO TAKiKe BereTaTHB-
HO€ Pa3MHOKEeHHe IOCPEACTBOM CIIeIMaJbHBIX IIO-
ueK, 00pasylomuxcs Ha KOpHeBHUIIe.

3HayeHue NanopoTHUKOB. Mosojible COUHEIE JIHC-
Thfl HEKOTOPLIX BH/0OB NMAIOPOTHUKOB B fAnoHum ymo-
TPeOAAIT B MUINY KakK caxar. B HapoaHoii Megunune
M3 JIUCTHEB NalOPOTHHUKA I'OTOBAT 110 0CO00OMY perier-
Ty MJIMCTOTOHHOE cpeAcTBO. MHOTHE BU/IbI BEIDAIIIHBA-
0T IJI aKBapAyMORB. IIanmopoTHUKY, dKUBYIIIHE B CUM-
6uo3e ¢ a30TOPUKCHPYOI[MMH IUAHOGAKTEDPHAMH,
NPHUMEHAIOT TaKKe KaK MCTOYHHUK a30Ta Ha PHCOBBIX
MONAX AJIA HACHIIeHHS II0YBLI PACTBOPHMBIMY COELH-
HEHHSAMH a30Ta.

3Tansl pocTa
nanopoTHMKa




YK3HEeHHbIV LUKN NanopoTHUKa

CobpaHHble B rpynnbl (copych!)
CrOPaHrMmy Ha HKHen
NOBEPXHOCTN NNCTa

B3pocnoe
pacteHue-
cnopodut
(2n)

PackpblBarmowmmncs
CropaHrnm

Monogoe
pactenue (2n)

OnnopgoTeopeHune

MNpopacrawowme

Anueknetka (1n) cropbl

3apoCToK —
rametodut (1n)

E Przounabl
Cnepmatosonasi (1n) [Nonoeoe nokonexue -
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ITamopoTHUKH HIMPOKO pacHpoCTpPaHEHBI IO BCe-
MY 3€MHOMY IIaPy ¥ BCTPEYAIOTCA B CAMBIX Pa3HBIX
mMecToobuTanuAx. Haubosee pasHoo6pasHbl OHH BO
BJIQJKHBIX TPONHMYECKHX Jiecax, IJe HX MOXKHO

SrnputHble
BCTPETHUTH Ha I04YBe 1o AepeBbaAMU. [Ilupoxo usse- NanopoTHIUKM

CTHBI JPeBOBHUAHbLIE (DOPMBI, OCOOEHHO OOMJIBHBIE B (reppu pora u
ropax TpoimHuKOB. leyraa XapaxkTepHad XHU3HEeHHAaA pruypy rHe3na Ha CTBo/.
(hopmMa B 3TOM KJIMMATHUYECKOM IOACE — JHAHOBHI-  TPOIMUHECKIMX JEPEBLER

Hble NanopoTHUKM. O4eHb MHOTO BO BJIAXKHOM TpPO-
NUYECKOM JIecy M pasHOOOpa3HBIX 3MU(MUTHBIX Na-
NOPOTHHUKOB, T. €. IOCEeIAIIINXCA HA APYTUX pac-
TeHuAX. CylmecTByeT TaK:Ke HECKOJBKO BHIOB
ITAaBAIONMX MHOT'OJIETHUX ITAIIOPOTHUKOB, O0UTA- .
I0IUX B BogoeMax. ITanmopoTHUKH cTpal yMepeH- 4
HOT'O KJIEMaTa B O0JBIIHHCTBE CBOEM — MHOTO-
JIeTHUE Ha3eMHble TPAaBAHUCTHIE PACTEHH .

PaznuyHoe pacnonoxeHue cnopaHr1es
Ha NNCTbAX NanopPOTHUKOB

MHoro mMenkux NnanopoTHUKoOB
MOXHO BCTPETUTL B ropax

3TU NarnopoOTHUKMA
npucrnocobunmce
K XKW3HU B BOZE




* ‘ﬂponenﬁre CBOM 3HaHMA

1. B yem cXoACcTBO ¥ pasdjiuyye B CTPOEHUU ILJIAYHOB, XBOIIel M marmo-
POTHUKOB?

2. KaxkoBbel BHEIIHHEe O0COOEHHOCTH MANOPOTHHKOBUAHBIX? Kakue BEI
3HAeTe JKU3HeHHbIe (JOPMEI TAaIIOPOTHUKOB?

3. Kak ocymecTBiasgeTcsa MPoIecc Pa3MHOKEHNA TalOPOTHHKOB?

4. Txe obuTaOT XBOIIH, IJIAVHBI ¥ HATTOPOTHUKHU?

5. Kak yeJIOBEK HMCIIOJB3YeT XBOIH, IJIAYHEI ¥ TTATTOPOTHHUKH ?

BrimmonanTe 3aganme Ne 39 ma c. 31 (Pabouasa Terpans).

. Bemmonuure 3aganue Ne 40 Ha c. 32 (Pabouas TeTpass).

BribepuTe npaBuibHbil orBer. Tect Ha ¢. 52—54, rapuanT 1 (Tec-

TOBBIE BaJlaHUA).

® o

Nogymante

B uem cxonmerBO MXO0B, ILIAYHOB, XBOIIEH M IATOPOTHHKOB?
: PaccrakuTe 0 IIMKJIe Pa3BUTHA NAIlIOPOTHUKA.

?E Q lPaGo‘ra C KOMMNBIOTEPOM

Obparurecs ¥ aucky. HMayumre MaTepwal ypoKa ¥ BBIIOJHUTE
IIPeIIOKeHHEIE 3aJaHHs.

MHTepHeT—CCbIﬂ Kn

1. http://sbio.info/page.php?id=93 (IlamoporHukoBugasie. CTpoeHHeE,
pasMHOMKeHUe, 3HAYECHHE).

2. http://www.krugosvet.ru/enc/nauka_i_tehnika/biologiya/PAPO-
ROTNIKOVIDNIE.html (ITanoporaukosuubie. PasMHOMeHMe U cUcTe-
MATHKA).

[1anopoTHWKM — 3TO BbICLIME PacTeHWs, KOTOPbIE MMEIOT BEreTaTMBHbIE OpraHbl
(cTebnun, NUCTLA 1 KOPHM) M MHOTOKNETOYHbIE OpraHbl MONOBOTO Pa3sMHOXEHUS.
OnnopoTBOpeHMeE Y HMX BO3MOXHO TOMBKO B BOAE. B XXM3HEHHOM LIMKSIe ManopoT-
HWKOB HabniogaeTcs YepefoBaHve Cragui ramMeTotnTa W cnopoduTa, NpUYeM npe-
obnapaet cnopouT. PacnpocTpaHeHbl BO BNaXHbIX MECTOOBUTaHWAX OT TPOMMKOB
[0 CeBepHbIX NecoB.

Y HekoTOpbIX
nanopoTHUKOB
criopel
obpa3syoTcs Ha
0cobbix BETOYKax

YKOBHUK




Otaen FlonoceMeHHble pacTeHus

losloceMeHHBIMH HA3LIBAIOT PACTEHUHA, KOTOPbIE 00-"
pasyioT ceMeHa, HO He (DOPMHPYIOT I[BETKOB M ILJIO- .
noB. CeMeHa JIeKAT OTKPHITO M JIUIIL WHOTAA IO- -
KDBITHL uemryaMu. IloABIeHne CeMEeHH — BayKHBIN g -
aTalm B SBOJIONMH pacTeHUil. 3amac MUTATEIbHBIX ik
BeIeCTB B ceMeHH obecrieyrBaeT »KMU3Hb 3apO/bIIIA, !
KOTJa OH 0CO0OHHO YA3BHM — B HA4aJIbHBIH IIEPHO/:
ero passuTusa. [Ipoursie ceMeHHbBIe IIOKPOBLI 3aIl[U-
AT 3apOABIII OT HeOJaronpuATHHIX (DaKTOPOB
cpefibl. OTH BOJIOIUOHHBIE IPHOOpeTeHUA U Hesa-
BHCHUMOCTh OIJIOJJOTBOPEHHUSA OT HAIWUYHUA BOJBI
(B OoTaMume OT CIOPOBBIX pPACTeHHIl) IOCIYKHUIN
IIPUYWHOM IIIUPOKOI'0 PACIPOCTPAHEHUSA I'OJIOCEMEH-
HBIX Ha CcyIIe.

TonoceMeHHBIE MPOW3OMIJIM OT IIEPBHYHBIX pas-
HOCIIOPOBBIX ITAIIOPOTHHKOB, BBIMEPIIHUX B Hadaje
KaMeHHOYIoJIbHOTO mepuozsa. B Hacrosmiee Bpems
aTa rpynna BKJIo4YaeT Bcero okono 700 BugoB gepe-
BbEB U KycTapHHKOB. COBpeMeHHbIe BH/IbI, HECMOT-
psi Ha uX HeDOJbIIOe UMCJIO, PACIPOCTPAHEHBI IIO !

BCEMY 3eMHOMY IIapy, a B CeBepHOM IOJyLIapUH
06pa3yioT OrPOMHBIE MACCUBBEI XBOWHEIX JIECOB.

B cocras oTzesa roioceMeHHbIX BXOAAT HECKOJIb-
KO KJIacCcoB, U3 KOTOPBIX HauboJiee pacmpocTpaHe-
HbI IPEICTABUTENHN KJIACCa XBOUHbLX.

Pazpes cTBONa XBOWHOro Aepesa

3abonoHHas gpesecHa — CepauesunHa
Anposas [peBeciHa

Kambuii

logunyHele
coun

BenbBu4ua

Hanneis
CMOIbI

Yeluyu kopkin
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Pazpes
XBOWHKM

-

[popocTkn
JINCTBEHHULbI

BeTtka nuctBeHHWMLbI TN

OTAEN FONOCEMEHHbBIE PACTEHUS

Carosuu- I'mEKro- XBOH- ddenpo-
KOBBIE BBIE HbIE BBIE

ITouTu BCe BUABI XBOMHBIX IIPECTABICHEI I€PEBhb-
amu (cocHa, enb, nuxma, aucmseernnuya). B cu-
OMpcKOil Taiire OrpoOMHELIE IJIOIIAAYA 3AHATEI JUCHL-
8eHHUUell, 4 B I0KHBIX palfioHax Hallleil CTPaHbI U B
CpenuzeMHOMOpBE IIHUPOKO PaCOpOCTPaHEHBI Kuna-
pucoaste u mucosvie. B K0xxHO#I AMepuke u ABCT-
PAJMH TOCHOACTBYIOT APYTHe I'OJIOCEMEHHBIE pacTe-
HUSA — KPYIHbIE JepeBbi apayKapuu, kaypu v ap.

CTpoeHMe ronoceMeHHbIX HMeeT XapaKTepHEIe
ocobenHocTH. Cpeam rojioceMeHHBIX OOJIBIIIOE KO-
JHUYECTBO ApPEeBEeCHBIX (OPM, HMEIOIIHUX OoJUac
KPYIHBIH, XOPOIIO BBIPDAMEHHBIH CTBOJI. XOPOIIO
M3BECTHBI TaKHWe T'UTaHThI, KAK CeK80iil, COCHbL.
WMeHHO 151 XBOMHBIX XapakTepHa HauOOJbIIas
IPOAOJIMKHUTEILHOCTD MKHU3HU: IOJTOMKHUTENH JOMKH-
BawT 10 3—4,5 ThIC. JIeT. B cTeble Ha monepevyHOM
paspes3e pasiMyalT TOHKYI KOpPY, BHYTDEHHIOKIO
YacTh KOTODPOM cocTaBJsfAeT iy6, XOPOIIO PA3BUTYIO
Ope6éecuny ¥ ILJIOXO BBLIPDAYKEHHYIO cepiuesuny,
COCTOAIIYI0 W3 PBIXJIOH 3amacalomniell mapeHXKMbI.
B crapwix cTBOJIaX ceplieBHHA eABa 3aMeTHa. Ipe-
BECHHA I'oJIOCEMEHHBIX YCTPOeHA IPOIIe, YeM Y I[BET-
KOBBIX DACTEHMH, OHA COCTOMT B OCHOBHOM K3 mpa-
xeud — MepTBBHIX BepeTeHOOOpa3HBIX KJIETOK C TOJI-
CTBIMM 000JIOUKAMHK, BHIDOJHAKINUX MPOBOAAILYIO
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CocHa INncTBeHHMUa Ene

1 onopHY0 ¢yaKnuu. [lapeEXUMEBI B ApeBeciHe OYeHb MaJio UJIH OHa
COBCEM OTCYTCTBYeT. ¥ MHOTHX BHJOB B KOpe U J[peBeCHHEe MMeITCH
CMOJIAHBIE KAHAJBI, 3al0JHEHHBIE CMOJOH, d(HUPHBIMH MacjlaMH U
JPYrUMH BemecTBaMu. McrapeHusa 5TUX BellleCTB CO3alO0T XapaKTep-
HEII apoMaT XBOMHOTO Jieca.

JIncTha y GOJNBITMHECTBA XBOMHBIX JKECTKHe, HroJibdyaThie (x601a) 1
He omajaioT B HebGiaronpuAaTHoe BpeMs roga. OHM NOKPHITEL TOJICTOM
KYymuxynol — cJoeM 0coforo BelllecTBa, BbIeJAeMOT0 MOKPOBHOMN
TKAHBIO — KOXKHUIeH. YVembuya Norpy:KeHsl B TKAHb JILCTA, YTO CHU-
JKaeT UCcIapeHue BOABI; 3aMeHa HIJI IPOMCXOAUT IOCTeIlleHHO B Teue-
HIe BCeM »KU3HM pacTeHud. ¥ JPYIHX rojloceMeHHBIX, HAIIPDHMEp Y ca-
ZOBHUKO06, JTUCTOBAA ILIACTUHKA HATOMWHAET JIUCThA HAJIbM MU IPY-
TAX IBETKOBLIX PACTEHUMA.

Pa3MHOXeHWe XBOWMHbIX, HAIIpDUMeD COCHbL, IPOUCXONUT CIAEAYIo-
muM obpasom. Cocra — oboemosioe BeTpoonslasemoe pacresne. Ha
MOJIOABLIX cTebnax 00pasylTca ABa B MIHIIEK — YKOPOYEeHHBIX I10-
0eroBs: My»KCKHe U yKeHCKHUE.

Mysccrxue wuwxu, PacIooKeHHbIe Y OCHOBAaHUA MOJIOABIX 1o0e-
r'OB, COCTOAT M3 OoJiee MeJKUX ITUINeYeK. BAOJL OCH TaKOM HIMINed-
KM PacIoJoKeHbl ueinyiiku. Ha HU»KHell CTOpOHe YelllyeK HaXOAsATCs
I10 IBA NbLAbYEEbLX MEULKA, B KOTOPBIX 00pas3ylTCsa MUKPOCNOPbL.
W3 HuX (POPMHUPYIOTCA MYKCKHE raMeTO(QHTHl — Nblibyeéble 3ep-
Ha. 3peJioe IBLIbIEBOe 3ePHO COCTOUT U3 ABYX KJIETOK.

MaJjieHbKHE KPaCHOBATHIE HeHCKUe WUULKU, CUAAIINe HA BePXyII-
KaX MOJIOABIX I10Deros, TOMe COCTOAT M3 OCH, HA KOTOPOH pacIloJIoxKe-
HBI YenIyHKH. Yelnyu »KeHCKUX NIMIIeK DOMapHO CPacTalTCHd, U MerK-
Iy HIMHU pa3BUBaeTcA cemazavamor. B HeM obpasyeTcsa ranaougHas
Mmezacnopa. B pesynprare ee MHOTOKDPATHOTO [€JIEHHWS BO3HHKAET
JKeHCKHIT ramMeToduT — OOLIYHO [IBa IOJIOBBIX OpraHa ¢ fiyexnem-
KOll B KaxXJIOM, U sndocnepm, BIOCIEICTBUH MUTAIOMIHAM 3aPOJBIIII.
TloagHeil BeCHOM MM B Hadajie jJeTa O0MJIbHOE KOJIHWYECTBO IIBLIbIIEI,
OCTABJISIEMOII BeTPOM, TONAjaeT Ha JKeHCKyio mumky. IIsunbresoe
3epHO IIpopacTaeT, CIepMHUl [0 NBLILIEBOH TPyOKe AoCTHUraeT siine-
KJIETKH U CJIMBaeTcHd ¢ Heil — MPOUCXOAHUT OILIO/IOTBOPEHHE. ¥ COCHBI
MeXy ONbLIeHWeM M OILUIOLOTBOpeHmeM mpoxoaut 12—14 mecsAnes.
CoenMHAACH, CIepMUIA U AHNEKJeTKa 00pasyloT KJIeTKY € JIBOWHBIM
(nunIongHBIM) HAO0POM XPOMOCOM — 3UTOTY: 9TO IIepBas KJIETKA CIO-
podura.



MpOpOCTKK COCHBI

AnuekneTtka
(1n)

PasmMHoOXeHue COCHbI

Ilocoe onnmomoTBOPEeHNA ANWIEKJIETKH M3 ceMdA3sa-
YyaTKa pasBUBaeTCA CeMA ¢ 3allacoM ITHTATeNbHBIX
BEII[eCTB, KOTOPOEe 0JIeTO 3aIfUTHBIMUA 0D0JIOUKAMH.
Ha BTOpOI# rog mocJsie 00pazoBaHUA KEHCKOM IIIHIII-
KH UM epeHoca Ha Hee MUKDPOCIOP CeMeHa C «KphI-
JBIIIKAMHA» BEHICBINIAIOTCA, Pa3HOCATCA BETDOM W,
nomnajas B IOYBY, IIPOPACTAIOT.

3Ha4yeHue ronocemeHHbIX. I'osloceMeHHBIE pacTe-
HHS UTPAT BAXHYIO PoJab B pupoge. OHKM SBASAIOT-
cA OCHOBOHM pacTHUTeJIBHOIO IMOKpOBa paxa Ouoreo-
rpapuyecKux 30H HAIlEl IIaHeThl, HApUMep CH-
OMPCKO Taliry, mocrasasad B arMochepy SeMau 3HA-
YUTeJbHOE KOJUYEeCcTBO KUcaopoga. B Hameil ctpane
oxoJ0 90% JsecoB mpeAcTaBJIeHBI PA3JIMYHBEIMHA BH-
IaMH TOJIOCEMEHHBIX pacTeHui. X ceMeHaMu THTAa-
IOTCS MHOTHWe OTHUIBI (KJIecThbl) U MJIEKOIUTAIOIMe
(6enku, rpeidyHbl). Ucoab3yeT rojloceMeHHEIE pac-
TeHUSA ¥ YeJOBEK B CBOeH XO3fAMCTBEHHOH JedATeNb-
HOocTH. Taxk HaspiBaeMbIe KOpabelIbHEIe COCHbL, LMEe-
IOI¥e BBICOKUH IIPAMOM CTBOJI, B IpeKHUE BpeMeHa
HCIOJIb30BANKHCh B Kopabaectpoenuu. Becs mapyc-
HBII (PJIOT TOCTPOEH B OCHOBHOM U3 COCHbi. MHOTHE
M3 XBOMHBIX M celuac IPeKPACHBIH CTPOHTEIbLHBIN
martepuas. Kpome Toro, u3 COCHBI IIOJy4YaroT Oyma-
Iy, KapToH, CKMIIMJap ¥ MHOIO APYTHX IPOJYVKTOB.
CepaneBUHY HEKOTOPLIX TpONHUecKUX (opMm (Ha-
IIPUMED, CAZ0BHUKOEbLX) YIOTPEDIAIOT B MHAIILY.

69



BeTkuM cekBonmn
BEYHO3EeNeHOM
C MY>KCKUMM
wnLeYKkamMm

Vi 3penbiMm
KEHCKMMM
LWALLKAMKA

AR BeTku COCHbI
\ KeapoBOK

i
Pon Kegp — gpesHenLnmn n Kenpa CpaBHUTENbHanA
B CEMENCTBE COCHOBAIX. rMmanamnckoro BblCOTa
Kegp moxer pacti Ha BbicoTe CeKBounm

2500 M Hag ypoBHEM MOPSA v enu



OrpoMHbIe LWWLLIKMK
apaykapum
YUNIACKON
LOCTUraIoT Macchi<g
1,5 kr. B Hux —
cbenobHble
cemeHa

30HTUYHaA opma -
KPOHbI apaykapum

BeTka rHkro
OBYNonacTHoro

Wnwika

COCHbI \
Nambepra
BMOMOBUHY \
HaTypanbHOW §

BENNYUHbI CemeHa nofgokapna

PacnonoxeHsl
Ha fipKoun
MSCHUCTON

BHellHe caroBHUKM
HanoMMHaIoT NanbMbi

o

* TR

R
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KaxoBbl 0cOGeHHOCTH CTPOEHMS I'OJIOCEMEHHBIX PACTeHHIH?
IIpuBegnTe NPUMEPEI rOJIOCEMEHHbBIX PACTEHHIT.

Kaxue pacTeHUsA OTHOCATCA K XBOHHBIM?

HazoBuTe 0COGEHHOCTH CTPOEHUA XBOMHBIX.

Kax ycrpoeHa ApeBecuHa roJoceMeHHBIX PaCTeHMit?

Onummure nponecc pasMHOMKEHUA COCHBI.

Yro raxoe cemsa? Yem cemMs OTAMYAETCA OT CIIOPHI?

Kax ycTpoeHBI MyIKCKHe U KeHCKHe IIUIIKHA COCHbI?

Kakyio posib urpaior rojioceMeHHEIe pacTeHHsA B npupone?

B uem zakmiouaeTca x03AiCTBEHHOE 3HAYEHUE TOJIOCEMEHHBIX pac-
TeHui?

Bemmonuute 3agaaue Ne 42 Ha c. 36 (PaGouas TeTpazb).

. BoiGepute npasunbabii orser. Tect Ha ¢. 58—60, BapuanT 1 (Tec-

TOBBIE 3aaHUA).

.

1
2
3
4
5
6.
7
8
9
0

k.

e
DO =t

MoaymanTe

Kaxue npenmyniecTsa nepej MXaMi ¥ [alOPOTHUKAMHE JAET I'OJIO-
CeMEeHHBIM HaJIU4ue ceMeHHu?

JlabopatopHas pabora
Beimosaure pabory Ne 6 Ha c. 10—11 (JIaGopaTopubie paGoTs).

o EPaGOTa C KOMNbIOTEPOM

O6parurecs k gucky. Hayunure MaTeprual ypoKa U BHIIOJIHUATE IPE-
JIOXKEeHHEBIe 3aJaHus.

MHTepHeT-ccbINKa

http://sbio.info/page.php?id=94 (T'onocemennsnie. Ofmas xapakTepuc-
THKA).
| TonocemeHHble pacTeHUs UMEIOT BCe BEreTaTMBHLIE OpraHbl — KOPHW, cTebnn,
NNCTBA. Y HUX NOSBNAETCA CeMA, KOTOPOE 3aLMLLAET 33pogbill OT Hebnaronpuat-
HbIX BO3[EMCTBUIN BHELHe cpenbl, obecneunsaeT ero nuTaTeNbHbLIMK BELLlecTBa-
MW Ha MepebiX 3Tanax passutua. OnnogoTBopeHve He 3aBUCUT OT MPUCYTCTBUS
| BOOBI.

XBOWHbIE PACTEHWA OTHOCATCH K OTAEIY rOIOCEMEHHbIX PACTeHMIA.

B Hawen ctpaHe Gonee 90% necoe npeactaBneHbl XBOMHLIMU PACTEHWUAMM,
MeLWMMK BonbLLoe NPaKTUHECKOE 3HAYeHMe.



OTtpen MNokpbITOCEMEHHbIE
(LiBeTKOBbIE) pacTeHus

OcHoBHAass 0CO0EHHOCTHL ITOU T'PYHOLI —— HAJUYHAE
IIBETKOB U MMOKPBLITOCEMAHHOCTh. CeMANOUYKa I[BET-
KOBBIX, B OTJIMYHE OT IOJIOCEMEHHBIX, 3all[UIEeHAa OT
HeOJIaronpuATHRIX BO3JEHCTBUI 3aBA3bLI0, OTCHOIA
M HasBaHHE 3TOr0 OThesia pacTeHuii — IloKprITOCe-
MeHHBIE.

IToxpriTOCceMeHHBIe — HanboJIee MO3JHAA 9BOJIIO-
IIMOHHO U camas Ooratasi BHAAMU I'DYIIa PacTH-
TeJIBHOTO MHpa: 1Mo Yucay BUAOB (0oKoy0 250 ThIc.)
OHH NIPEBOCXOAAT BCE OCTAJbHbIE I'PYNNbI BBICIINX
pacTeHHui#, BMecTe B3AThIe. 350 ceMelCTB IBETKO-
BBIX COCTABJAIOT JBa Kjacca — JJeydoabHbte u O0-
Hodo/IbHbLE.

[IBeTKOBBIE IIPOM3PACTAIOT BO BCEX KJINMATHYE-
CKHMX 30HAX U B CAMBIX PA3HBIX 3KOJOTHUYECKUX yC-
JIOBUAX — OT TPOMNHUYECKHUX JIECOB [0 NYCThIHbL H
Tyaap. lIlupokoe pacnpocTpaHeHHe 9THX PACTeHUM
00yCJIOBJIEHO IIPOIDECCHBHBIMH OCOOEHHOCTAMH HX
CTPOEHU S, KOTOPhIe OHU NPUOOpean B IIPOLECCe 3BO-
JIIONMH, — MpexJe Bcero odpasoBaHHEM ILIOAOB,
ofecrieuyHBaOIINX 3aIUTY CeMSH B HeOJarompHUAT-
HBIX YCJIOBHAX M WX IPOAOJKHTENbHYIO COXpaH-
HOCTb.

CrpoeHre OPraHOB Yy IIBETKOBBLIX JOCTHUTAET HAH-
OoabIIed CI0KHOCTH, & TKAHH UX XapaKTepHU3YIOT-
CA BBICOKOMH CTENEHBIO CIeNHaNIu3alum, T. €. MaK-
CUMAJIbHO IPHCIOCO0JeHBI K BEITOJHEHHI0 KOH-
KpeTHBIX (pyHKIui. I[IpoBogAmas cucremMa IIOKPHI-
TOCEMEHHBIX O0ecnednBaeT OBICTPBIM MPUTOK BOJBI
U MHHEpPAJbHBIX BENIECTB OT KOPHEH K JIMCThAM,
IOYKaM, [IBeTKaM M OLICTPHIN OTTOK OPraHUYECKHX
BEIIeCTB.

JIna 1BETKOBBIX XapaKTepHbI MHTEHCHBHBIN 00-
MEeH BeIlecTB, OBICTPOe HAKOIJIEHHE OPraHuYecKoro
BellecTBa B mpolecce (horocuHTesa, obpasoBaHuUe
PasHOOOpa3HbIX OMOJIOrHUYeCKH AKTHBHLIX BEIeCTsB,
OBICTPBIH POCT M, BCIAEACTBHE 3TOr0, IIPUCIOCODIEeH-
HOCTh K CAMBIM DA3JMUYHBIM 3KOJIOTHYECKHM YCJIO-
BUAM. Pa3BuTHe MY)KCKOTO H »KE€HCKOr0 raMeTodH-
TOB Y MOKPBITOCEMEHHLIX MNPeejIbHO COKPAIIeHO:
OHHM IIpeJCTaBJEHbl JIUIIL HEKOTOPBIMH YacTAMU
IIBETKA — CeMfA3aYaTKOM U NBIIBIEBOH TPYOKOIA.

CemMANoYKM LUBETKOBbIX
pacTeHW 3aLMLLEeHbl
3aBA3blO

LiBeTkoBble pacTeHmA
NPOM3PAaCTaloT B pasHbIX
YCNoBMAX
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Bce MHoroof6pasue IBETKOBBIX PACTEHUM MOKeT ObITH CBEIEHO K
IBYM OCHOBHBIM THHNAM — dpeéecHomy (fepeBbs U KYCTAPDHUKHU) U
mpaéanucmomy. TpaBaHucTad KU3HeHHaA (opma, CBONCTBeHHAA
OONBIIMHCTBY MOKPBITOCEMEHHBIX, XapaKkTepuayerca 0oJiee BHICOKOHR
MPUCIOCOOMEHHOCTHIO K PE3KUM KoJe0aHuAM YCJAOBUN BHEIIHEH cpe-
Ibl, 4eM ApeBecHasi. TpaBel — MOJIOJASA B 9BOJIOIIMOHHOM OTHOIIEHNH
rpynmna pacTeHH#, KOTopas MPOM30ILIa OT APeBeCHBIX (JOpM.

IIBeTKOBBEIE — €IMHCTBEHHAA IPYIINa pacTeHuii, crnocobHasa K obpa-
30BAHHUIO CJIOMKHBIX MHOTOSPYCHBIX COOOIIECTB, BKIIOYAIONIUX B Tpa-
BBl, I KYCTAPHUKH, H J€PEBbA.

YKunsHeHHble popMbi LIBETKOBbBIX
pacTeHUin B MHOrOSIPYCHbIX

Kocrep
He3ocTbin

" Tpasbl

_7;_



CrpoeHue LBeTKOBOro

.pacre:-ln },, -,

CrpoeHune nokpbiToceMeHHbIX. Teso 1nBeTKOBBIX
pacTeHUH MOApasfeNsaloT Ha moferoByi M KOpHe-
BYI0 cHcTeMbl. KOpHeBas CHCTeMa IpeACTaBIeHa
rJIaBHBIM, OOKOBBIMH H IIPUAATOYHBIMH KOPHSIMH.
“IloGeroBas — obGpasoBaHa cTebJieM U PaCIOJIOMKEH-
HBIMHY Ha HEM JIUCThAMH U IOYKaMH; Ha crebie Mo-
/| TYyT pa3BUBATHCSA OPraHbl BOCIPOU3BEAEHHA —
IIBETKH, CEMEHA U ILJIOMHI.
, BosbmUHCTBO ApPeBeCHBIX IBETKOBELIX 00J1a7ai0T
| IepeBAHHUCTLIM cTedjeM, AOCTUTrAIIIUM B BBICOTY
WHOTZIa HECKOJIBKHUX JECATKOB MeTpoB. Bce cospe-
MeHHBIe JIepeBbs, 32 HCKJIIYeHHEM IOJIOCEMEHHBIX,
TaKHX KaK XBOMHBIE U THHKIO, OTHOCAT K I[BETKO-
BLIM PACTEHHAM, OAHOJOJbHBIM HJIN ABYIOJBHEIM.
Cpeay OOHOZOJIBLHBIX PACTEHUI epeBbLEB CPABHU-
TeJIbHO HEMHOTO. B oTimume OT ABYAOJBHBIX OHH
UMeIOT OOBIYHO HeBeTBANIHecs cTBOJIbI. Hawubosee
HM3BECTHHIE M3 HUX —— HECKOJbKO COTE€H BHJOB
nasbm, HAIPUMepP TAKUX, KaK QUHUKO0BAA U KOKO-
cosas, obuTaIe B TPDOIWYECKOM M CyOTpommMye-
CKOM ITI0Acax. BOJBIIMHCTBO K€ APEeBEeCHLIX BHJIOB
NIPUHAJIEKAT K ABYAOJBHBEIM M PACIIPOCTPAHEHBI B
pPas3IMYHBEIX pailoHax Mupa. MHOrue us HUX 00.Ja/1a-
10T IIeHHOW IPEeBEeCHHOM, B YACTHOCTH MUK, YEePHOE
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U KpacHoe depeso. K uuciy OOBIYHBIX JepeBbeB
YMepeHHOro mosca OTHocATcA dylb, sAceHb, OYK
u Oepeza. OHM 06pa3yIOT cMeIllaHHLIE Jeca, HepeJ-
KO ¢ IPUMEChI0 M APYTHX BHUJOB, YACTO KAWMAHA
Ha Iore.

TosmmHA CTBOJIA ONpPENEIAeTCA *KUIHEAeATeb-
HOCTBIO CJIOA KJIETOK, CILIOIIHBIM KOJBIIOM OKPYKa-
IOIIEr0 APEBECHHY CTBOJIA M HA3LIBAEMOTO KambOu-
em. JleneHre aTUX KJIETOK, JIeXKAI[UX II0J KOPOWH,
U NPUBOJMUT K YTOJIIIEHUIO JlepeBa: IMPOU3BOJHMbIE
KamMOueM KJeTKHU ObICTPO CIIeIHAJH3UPYIOTCH, IIpe-
Bpallafch B dJIEMEHTHI IIPOBOAAILEH CHCTEMbI CTBO-
Jia, IO KOTOPO# Bojia ¥ He0OXOAUMbIe MHHEpaJIbHEIE
COJIA TPAHCIIOPTUPYIOTCA K BETBAM H JIACTHAM.

C Bo3pacToM y BCceX pacTeHHI B CTEHKAaX KJIETOK
TKaHH, [IPOBOAAILIEl BOAY, NOABIAETCA JUTHUH —
MJIOTHOE BeIecTBO, OINpeAessaiollee TBEPAOCTb U
IIPOYHOCTH CTBOJIa. IMEHHO JUIHUH IIOMOTaeT Je-
PEeBbAM JepiKaThCs IPSAMO.

B oTimume OT XBOWHBIX, IPOBOJAINNAE BJIEMEHTHI
KOTOPBIX MpEACTABJEHbI TPaXxeHJAaMH, ¥ HOKPHITO-
CeMeHHBIX, HAPAAY ¢ HUMH, B JPeBeCUHEe MMEIOTCH
Oosee coBeplIeHHBbIE JJIEMEHTHI — mpaxew, WIH
cocydsl. ITO ONHOPANHBIE TAMKH KJIETOK, Iepero-
POAKH MeXJAy KOTOPBIMH paspyllalTcsd, U Tpaxed
npeacrasiser coboi AMUHHYIO MOy TPYOKy: mo
Hell BoJia nepeMeniaeTcsa ObIicTpee, UeM IO OHOKJIe-
TOYHBLIM TPaxeuaaM.

Ienenue KJeTOK KaMOWs B pPasHBIX YCJIOBHAX
HIeT HepaBHOMEDPHO. B yMepeHHOM I1osAce JIeTOM Je-
peBbA pacTyT ObICTpee, YeM OCeHbIO. B uTore cioit
JIpeBeCHHbI, HAPOCIIEH 3a JeTHHEe MeCHAIlbl, BbIIJIA-
IUT Ha crmujaax 0ojee cBeTJIBIM KoabIoM. Biarona-
pA 3TOMY BO3pAacT JepeBa JIETKO ONpeJesUuThb, I0J-
CUMUTBIBAA TOAWYHBIE KOJbIla. B TpOmMHMKax CKO-
POCTh POCTa JepeBbLEB ONpeieiAeTCA YepeJoBaHueM
CYXOTr'0 ¥ BJIAYKHOTO Ce30HOB.

IToxpriBaromias CTBOJ JAepeBa npobka ABIAETCH
MIPOAYKTOM JeJIeHUsA KJIETOK 0c000i TKaHU — npob-
k06020 kKambus. IIpobra cUIBHO BapbUpyeT IIO
TOJIIIIHHE U COCTABY Y PasHLIX BHJIOB JepeBbeB. Tak,
y Gepeabl OHa TOHKaA ¥ MOXO)Ka Ha Oymary, Torza
Kak y npobrxosozo dyba — rybdyaras U O4eHb TOJI-
crasg. ¥ HEKOTODPBLIX JiepeBbeB, PacTyIUX B CaBaH-
HaxX, NpoOKa yCTOMYMBA Jake K JeHCTBUIO OTHA.

Cxema obpasoBaHus
roAMYHbIX Konew,

OceHHue
KneTku

BeceHHne
KneTki

MNMpoBopsauine

3NeMeHTbl

Tpaxevna

N

¥
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JlucThs HepeBbeB Ype3BLIYaifHO pa3H000pas3HEI 110 BeITHYUHe U (op-
Me M MOTYT OBITh IPOCTBIMHY M CJIOKHBIMU. JUU3HD KaKA0T0 JUCTA HA
JlepeBe UMeeT CBOM CPOK, M er0 NPOJAOIKHUTEIbHOCTh 3aBUCHUT OT KJIH-
MaTuuecKux (paxTopoB. MHorue nepeBba YMEPEHHOrO mmosica cOpachl-
BalOT JINCTBY Ka)KIYK OCEHb, a BEeCEHHEeH IIOpoid OHA IOABJIAETCA
BHOBb. Taxkue JgepeBbsA HA3BIBAIOT JAucmonadnsvimu. B IpoTHBOIO-
JIO¥KHOCTBL 9TOMY V 6€4HO3€e/leHblLX I€PEBLEB JIUCThSI OTMHUPAIOT U 3a-
MEHSIOTCS HOBBIMU 0e3 onpeieieHHOIO IIOPALKA KasKAble IBa-TPH I'o-
ZIa, a “HOTJAa U yale. BoJbIINHCTBO TPOIUYECKHX IepeBbeB — BEUHO-
3eJIeHbIe.

VYV mpeBecHBIX IIOPOJ YMEPEHHOrO [I0fACA I[BeTKH 00bIYHO MaJIo3aMeT-
HBI, HEPEJKO [0 TAaKOH CTEleHU, UYTO HeCclellHaJuCTy BOOOIIe KarKerT-
¢, OyATO 9TH iepeBbs He IBeTyT. ITO 00bACHAETCS TeM, YTO OHH OIILI-
JAIOTCA BETPOM ¥ MM He HYKHO IIPHUBJIEKATH JKUBBIX ONBLIATENEH —
HACeKOMBIX. ¥ TeX e JAPeBeCHbLIX PaCTeHHil, KOTOpPbIe ONLLIAIOTCA
HAaCeKOMBLIMH (HAaIpUMep, MHOTHe KYCTAPHHMKH, JHUAHLI U TPOIHYe-
CKHe AepeBbA), 00BIYHO KPYIHbIE, APKO OKpaIlleHHbIe W YaCTO CUJIb-
HOMaXHYIIHE IBeTKHU.

PesynbTaT yCIeNIHOrO ONBIJIEHUA — ILJIOALI AepeBa. OHU CTOJNb JKe
pa3HoOOpa3HbI, YTO U IIBETKH. B KauecTBe IpuMepa MOYKHO IPUBECTH
KpBLIATHIE IJIOALI KJIeHA U ACeHs, OTPOMHBIE «0OpeXu» Psia Tponuye-
CKHX JlepeBLbeB, HAIIPUMED KOKOCO80l NaAJLbMbL, COYHBIE IJIOALI A0-
JLOH®b U CAUS8, TIOX0XKUe Ha 000kl ropoxa IJI0ALl AKAl L.

PazmHoOXeHue nokpbiToceMeHHbiX. Kak BBl yiKe 3HaeTe, OpraHbl
IIOJIOBOT'O PA3MHOMKEHHUSI MOKDPLITOCEMEHHBIX PACTeHHH — IIBETKH.
ITeemox npejacraBiaseTr coboil BUIOM3MeHeHHBIHN oder.

HecmoTpsa Ha orpoMHOe pasHooOpasue (popM IIBETKOB, B UX CTpoOe-
HUHU MOYKHO OOHADPYKHUTh U o0miue 4epThl. IIBeTOK pasBUBaeTcs Ha
Y6€emonoicKe, PacClIUPAIOMIEHca B Y6€monoyce, Ha KOTopoM dop-
MHUDPYIOTCS OCTaJIbHbIE ero YacTu. V3 MeNKUX 3€/IeHbIX JUCTOYKOB —
yawenucmurkoé obpasyeTca waulevka, U3 ApKO OKpPallleHHLIX Jie-
necmkoé — éendur. OHH 3alUNIAIOT TJIaBHBIE YACTH I[BETKA —
necmux ¥ mul4uUHKU OT MEXaHWYECKHUX IIOBPEKIEeHUN, a BEHUHK Y
HACEeKOMOOILIJIAEMBEIX PaCTeHU# ele ¥ IPHUBJIEKaeT HACEKOMBIX.
TBEIYHHKH COCTOAT U3 MblYUHOYHBLX HUMEU U NblAbHUKA, I'Ie 00-
pasyercs nuiabya. B mecTuke pasyinuaiT MINPOKYIO 3a6:23b, TOHKUH
cmoabux u puiavye. VI3 3aBA31 pa3BUBAIOTCA NA00bL.

Y HEeKOTOpPBLIX MOKPLITOCEMEHHLIX PACTEHUH IIBEeTKU oboenonwvie,
T. €. MME€IOT U IIeCTHUK M ThIYHHKHW, y APYIHUX Janbo MeHCKHue — nec-
mu4unble, TUO0 MYMKCKUE — MbLHUHOYHbLE I[BeTKHU. B nocienuem
cjJy4Jae Ha OQHOM pacCTeHHH MOI'YT pa3sBUBaThCA JU0OO IIBETKH OJHOI'O
moJa, Aubo U Te U Jpyrue BMecTe.

Y MHOTHX pacTeHHU, Hanpumep 2zaaduoslycos8, zUuaAuuUHMOs,
acmp, 2e0p2uHO06, IBETKH COOPaHLI B coy8emus.

EcTe pacTeHus, obpasymoiiue HepacKphIBAIOIHECs BETKH, — 3TO
HEKOTOphIe Quarku, aumernsb U Ap. JIna HUX eTUHCTBEHHBIN CrIocod
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ONBLIEHUA — CAMOOIBLIIEHNE B IIpefiesax oJHoro neerka. OgqHako nis
OOJBIIMHCTBA MOKPBITOCEMEHHBIX THIHMYHO IIePEKPEeCTHOe OIIbLIe-
HUEe — IIePeHOC IBLLIbIILI BETPOM, HACEKOMBIMH, NTHIAMH C OAHOTO
pacTeHus Ha Apyroe.

O6pa3oBaHUe MYXKCKOT0 raMeTo(uTa IPOMCXOJUT CAeAYIOIHM 06-
pasoM. B pasBuBaromieiica ThIYMHKE BOSHHUKAIOT IBIIBHUKHA, TAe (op-
MHDPYIOTCA MUKPOCIOPHI — NBLIBIIEBBIE 3ePHA. B MUKpocmopax saapo
JIIeINTCS, B Pe3yJbTATe Yero MUKPOCIIOpa IIpeBpamniaeTcsa B MyKCKOI
rameToduT, CofiepKaIIUii [Be OANHAKOBLIE KJIETKH — BereTaTHBHYIO
u resfepaTuBHy0. [locne momajaHusA IBLLJIBIEBOIO 3€pHA HA DBLIBIE
ecTHKAa OHO IIPOpAacTaeT, U NbLIblleBasd TPyOKa, pa3BUBIIAACA U3 Be-
reTaTHBHOM KJIETKH, JOCTUTAaeT ceMA3adyaTKa. B aTo BpeMsa A1po reHe-
PaATHUBHOM KJIETKHU JEJUTCH, B pe3ayJabTaTe 4ero odbpasyiorcs JBa ciep-
MUA.

HauaJio »KxeHCKOMY raMeTo(pUTy JaeT OJ{Ha U3 KJIETOK Meraciop, 00-
pasyoinuxca B cemsanouxke. MaTepHHCKasd KJIeTKa 3apOAbIIIEBOIO
MeIllKa o0pasyeT BOCeMb OJHMHAKOBBIX KJIETOK, U3 KOTOPBIX OJHA —
SANNEKJIeTKA, OATh APYTHX HAYT Ha oOpas3oBaHHe »XeHCKOI'0 raMeTo-
(buTa — 3apOABIIIEBOIO MEIIKa, a /IBe OCTaBIIMeCH CAUBAIOTCA B IeH-
Tpe, GOPMHUDPYA HLEHTPAJbHYI dunaoudhyro (T. e. cOAepKallyio
IBOITHOI Habop XpoMocoM — 2n) KJIETKY. B 3pesioM :KeHCKOM raMeTo-
(puTe UMeeTCs TUIIBL OAHA JKEHCKAs raMeTa — AHIEKJeTKa ¢ OAHHap-
HBIM HaOOpPOM HacJeAcTBeHHOro MatepuaJsa (1n).

OIuH U3 CIepPMHEB OIJIOAOTBOPAET ANIEKJIETKY, U ero zanaoud-
noe anpo (1n) cauBaeTcA ¢ ranJoOUAHBIM AApoM (1ln) alneKJIeTKH.
ObpasyeTca mumougHad KJjaeTka (2n), U3 KOTOpPOH B AajbHeHIIEeM
pasBHBaeTCA 3apoAblil. Bropoi cnepmuil ciuBaeTcA ¢ AUILIOAIHBIM
IEeHTPAJLHEIM AAPOM, B PE3yJIbTATE YEro BO3HUKAET MPUnioudnasn
KJIeTKa ¢ TpeMs XpoMocOMHBIMU Habopamu (372). I3 Hee nmo3aHee pa-
30BBETCS NMUTATEJbHAs TKaHb — dHAocnepM. Takoil cnocob omnono-
TBOPEHUS HA3BAH 060UKbLM ONlodomeopenuem; ero OTKPLLI pyc-
ckmit yuennrii C. I'. HaBamwun.

MNocne onnofoTBOpPeHns

M3 LLeHTpanbHoM
KNeTkn

obpa3syetca
3HOocnepM

13 ANLEKNETKM
obpasyercs
3aponbiLl




Cpasy ke mocJie OILUIOJJOTBOPEHHSA SMIEKJIETKA
) HauyMHAaeT JeJUThCcA. B pesyiabTaTe MHOIOKPATHOTO
KU3HeHHBIN AeneHusa (DOPMHPYETCA TeJO 3apOAbINIa, KOTOpPOe

i HocCTeIleHHO BpacTaeT B Maccy sHpocmepma. Ciaemo-
HRATROBLEX. BaTeJIbHO, B Pe3yJIbTATE OILIOJOTBODEHUS U3 siile-
pacTteHuin

KJeTKH ob6pasyeTcs 3apoOAbINI, a U3 IEeHTPAJbHOHU
KJIeTKH — dHgociepM. VI3 ceMANOYKH IOCje ABOMH-
HOTO OILJIOZOTBODEHUS Pa3BHUBAETCA ceMdA.

Ilocse TOro Kax IMPOM30IILI0 OIJIOLOTBOPEHUE Sil-
IeKJeTKH 1 HadyaJioch 00pasoBaHue 3apoAbIiia, IiBe-
TOK BCTYIIAeT B HOBYIO a3y pasBUTHA, KOTOpad 3a-
BepuiaeTca obpasoBaHueM maoxa. I1a10d — aTo op-
rasd PasMHOMKEHHS I[BETKOBBIX PACTEHUH, KOTODPLIM
Pa3BHUBaEeTCA M3 IBETKA W CAYXHUT OJA 3alllUThI U
pacrmpocTpaHeHus ceMdaH. B o6pasoBaHWM IJIONOB
IPUHUMAIOT Y4aCTHe OJHA WJIM HEeCKOJbKO dacTei
I[BETKA: IeCTUK, OCHOBAHUSA THIYUHOK, JIEIIECTKOB U

HalIeJUuCTUKOB, a TaK#e IIBETOJIOMKE.

Bosbinoe 3HaueHue B JKMBHU I[BETKOBBIX HMMeEeT
TaKKe 0ecrosioe — BereTaTUBHOE PasMHOMKeHHe 0T-
OeJbHBIMH HaCTAMHA pacTeHHsA: KOPHAMMH, crebIAMEI
HJIHW JTUCTHhAMH.
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Knetku (2n) _

3apopbieBbli
meLuok (1n)

ObpasoBaHue
3apogpiwa (2n)



Knacc OgHoponbHble. Y OQHONONBHBIX, KAK BHAHO M3 HA3BaHH,
B 3apOIBIIIe CeMEeHH HAXOAUTCA OJHA cemAadonsa — TEPBBIA JIHCT
pacreausi. Kpome TOro, ogHOAOJbHEIE CYILECTBEHHO OTJUYAIOTCA OT
IBYAOJBHBIX PAJOM IPU3HAKOB: 1) Y HEX MOYKOBATaA KOPHEBAasA CHC-
TeMa; 2) JUCThA B OONBIIUHCTBE IPOCTLIE, C AYTOBUIHBIM WM MapaJ-
JIEJIBHBIM PACIIOJIOMKEeHNEeM KHJIOK; 3) IBETKH TPEXUYJEHHOIO THUIIA,
T. €. YHCJIO UX YAIIeJUCTHKOB, JEeINeCTKOB U THIYMHOK OOBIYHO KpPAT-
HO TpeM. BarxHelinue cemMeiicTBa Kaacca — 3yakoBble u JIueiinsle.

Jluneiinbvie TpeACTaBIE€HBI TPABAHUCTHIMH DACTEHUAMH, HAIPH-
Mep PasJIWYHBIMH BHAAMHU JAYKQA, Y€CHOKA, NeKOPAaTUBHBIMU pacTe-
HUAMH — JAUJLUAMU, MIOJLbNARAMU, ZUAUUHMAMU | OP.

CemeiicTBO 31aK08bLx BKAOUaeT Oosee 10 ThiC. BHIOB, pacipocTpa-
HEeHHBIX IIOBCceMecTHO. VIMEeHHO K 3JIaKaM OTHOCATCA NULeHUUA, POMHC,
AYMEHb, NPOCO, KYKYpY3a (Mmauc), caxapHvlii mpocCmHUK — BaX-
HeHIIne celbCKOX03AHCTBEHHBIE KYIbTYpPhI, 6osee 10 TvIC. JeT Hc-
MOJIb3YEeMEI€ YeJIOBEKOM B nuiny. MHuorue 3Jaku o0pasyioT TpaBAHOM
MOKPOB JIYT'OB, IOJIeH U JIeCHBIX ONYIIeK, COCTABJSAS OCHOBHOH pamu-
OH JUKWX U JOMAIIHUX TPABOANHBIX XHUBOTHBIX.

Mpu3Hakn ogHOAONbHbLIX pacTeHU

JIuecr  Ilserox = Kopensn

CemencTBo JlunenHble



CemeiicTBO 3naKoBble y 7/ / A | /////é_,é(

CeMencTBo
OcoKoBble

Poxb y Koctep

Knacc [1syaonbHble. CrcreMaTHUeCKUN IPU3HAK IBYIOJBHBIX — Ha-
JMYue IBYX ceMAoJeil B 3apoasinie. J[pyrue oTIMYUTeIbHbIE ocobeH-
HOCTHU [BYAOJBHBEIX clefyiomue: 1) KOpHeBas CHCTeMa CTepXKHeBad,
C PasBUTHIMH OOKOBBIMU KODHAMM; 2) JHCTBA KaK MPOCTHIE, TaK H
CIOKHEBIe, YKUIKOBAHME CEeTYaToe, JIMIIL y HeOOJBIIOro YHC/Ia BUJIOB
KUAKOBAHME WHOEe (ABYIOJbHOE pacTeHHe noJOPONCHUK HUMeeT Iy-
FOBHHOE XUJIKOBaHUE); 3) IBETKHU MATH- X YeThIPEXYIeHHOI0 THIa
(T. e. YMCJIO UAIIEUCTHKOB, JEIeCTKOB M TEIYMHOK KPATHO YeTHIDEM
MM 0ATH); 4) SHZOCIEPM B CO3PEBIIMX CeMEeHaX XOPOIIO BBIPAKEH
y pAfa ceMeicTB (naciérnosbvix, 30HMULHbLX U Ip.), HO y 60606bLX,
CAOHCHOYBEMHBLX 1 IPYTUX (HampuMep, ¢acob, 20pox, nodconney-
HUK) PA3BUT CJ1a00 UIN COBCEM OTCYTCTBYET, X 3allacHble IUTATeIbHbIE
BeII[eCTBA HAXOATCA HEIOCPeJCTBEHHO B CEMAMOJIAX 3aPOABIIIA.

KyabTUBUpYeMble ¥ IUKOPACTyIHe IIBeTKOBble PacTeHUsA 00benn-
HAIOT B BayKHeHIIHe ceMelicTBa xpecmoysemubLx (kanycma, pede-
Ka, xpeH, zopuuya), 60606bLx (ApeBecHbIe POPMBI — aKaAYUA, MUMO-
3a; TpaBbl — 20pOX, 600bL, 3eMAAHOU Opex — APAXUC, KJesep, J10-
yepna W Ip.), nacaénosevix (Kapmogenb, momamot, OAKLAHCAH;
JIeKapCTBeHHBbIE pacTeHudA — OenniadoHHa, OeneHa), CLONCHOYUBEM-
Holx (0OysaHuuK, 8aculex, poMaulKa anmeinai, nuima u op.),
posoysemubLx (DO3bL, ULLNOBHUK, AONOHS, ZPYULA, AlL6a, O0APbLUL-
HUK) 1 Ip.

Mpu3Hakun ABYAONbHbIX pacTeHUI

Cems Jluer
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CemencrBo KpectougeTHbie Cemeiicteo boboBbie
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CemelicTBo Po3oLBeTHble
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CemelicTBo MNacnéHoBble CemMencTBO 30HTUYHbIE
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s L&e&epm CBOM 3HaHMS

HazoBuTe ocHOBHbBIE IPH3HAKM IBETKOBBIX PACTEHHIA.

Pacckasxure 0 CTpoeHHH I[BETKA.

Yro Taroe miaoxn?

HeMm samuinena ceMANOYKa HOKPEITOCEMEHHBIX PACTEHUH?

KaxroBo snauenue nserka?

Kaxyro pynkuuio seimonnaser miox?

Kaxue :xusnenHbIe GODMBI BCTPEYAIOTCA Y PACTEHUI?

Ha xaxue KJIacChl ZeIUTCA OTAEN NOKDPHITOCEMEHHbIX ?

Kaxwe npusHaku xapakTepHbI AJIA JBYA0JbHBIX pacTeHHi?
Kakumy npusHakamMu OTIMYAIOTCA OLHOMOJbHBIE pacrerua? Ilpu-
BeJUTe IPUMEDHIL.

11. Boimonaure 3azanue Ne 46 na c. 42 (Pabouasn TeTpajgs).

12. BeiGepure npaBuibuslii orser. Tect Ha ¢. 64—66, BapuaHT 1 (Tec-

TOBBIE 3a/IaHUA).

. . . .

—
COPNDT B WP~

: [!%ymaﬁre

Kaxue ocobeHHOCTH BHEIIHETO BU/Ia ¥ CTDOSHUS IIOKPHITOCEMEHHBIX
[O3BONUJIM UM 3aHATH I'OCIOJACTBYIOIIEe IOJOMKEHUE CPeIU pacTe-
HUM, HaceIAIOIINX HAINY IJIaHeTy?

JlaboparopHas pabora
Brimonaure pabory Ne 7 ma ¢. 11—12 (JIaGopaTopHsie paboTkI).

‘ 'Pa6orta c komMnbioTepom

O6parurecs k nucky. Usyunre MaTepuas ypOKa M BLIIOJTHHUTE mnpej-
JIO}KeHHBIe 3ajaHus,

L, WHTepHeT-ccbinku

1. http://www.krugosvet.ru/enc/nauka_i_ tehnika /biologiya/TSVET-
KOVIE.html (IToxpeirocemennztie. CTpoerne u paaMHOKenue. JXH3HEH-
Hble (hopMBEI).

2. http://sbio.info/page.php?id=96 (Knaccudukamusa moKphITOCEeMeH-
HBIX).

i MMokpbiToceMeHHble (UBeTkoBbIE) — CaMble PACrpOCTPaHEHHbIE PaCcTeHWs Ha
} 3emne. [Ins HX XapakTepHO HanuuMe LBETKOB U CeMAH, 3aKMI0HeHHbIX B MNoM.



-
O NPOKapunoTax, rPNoax

BakTepum — 370 MWKPOCKOMNWYecKne OLHOKIETOH-
Hble opraHu3mbl. VX Knetkm He vMeoT aapa. bonblWH-
CTBO NUTAETCA OpraHn4eckMMM BellecTBaMn MepTBbIX
WUNW XWBbIX OPraHN3MOB, HO BCTPE4alOTCA U aBTOTPOMbI.
UenoBek MCnonb3yeT BakTepuu Ana nosy4eHns npoayk-
TOB NuTaHWA. HekoTopble BakTepuy Bbi3biBAIOT TAXENble
3aboneBaHMA YenoBeka v XMBOTHbIX.

Fpubbl — ocobas rpynna XwBbiX OpPraHW3MOB. OHu
06napaloT NpU3HakaMn U pacTeHni, 1 XnBOTHbIX. OCHO-
By Tena rpuba coctaBnfet Muuenui. LLNANoYHbIe rpmbbi
UMeIOT ellle W Nnoaosoe Teno. Bce rpubbl nuTadTCH ro-
TOBbIMM OpraHuyeckumm BewectBamu. Tpubbl Urpaiot
BaXHYIO pOfib B KPYroBopoTe BELWecTB B MPUPOAE, 0b-
pasys neperHon. MHorvie rpubebl Henosek UCNosb3yer B
MULLY WK NONYYaeT U3 HUX NeKkapcTBa. HekoTopbie rpu-
Bbl ABNAIOTCA NapasvTaMy pacTeHWin W XWBOTHbIX, Bbl-
3bIBaloT 3abonesaHma (MUKO3bI) ¥ HenoBeka.

NUWaNHUKKM — 370 CUMBUOTMYECKMe OpraHn3Mbl,
cocTosme 13 rpuba 1 Bopopocnu. 3eneHas BOAOPOUTb
obpasyeT opraHvyeckue BeLLecTBa, UCnonbsyembie rpu-
BOM, KOTOpbLIV, B CBOK O4epenpb, cHabxaeT BOAOpPOCL
BOAOW XU MUHEPanbHbIMW CONAMM.

Bogopocnu — 370 cbopHas rpynna pacreHuin. OHu
MOryT BbITb OAHOKIIETO4HBIMI U MHOTOKINETOHBIMW. Te-
N0 MHOTOKNETO4HbIX BOAOPOCNEN He MMEeeT Beretatns-
HbIX OpPraHoB.

Mx1 — 3TO BbICLUME PACTEHWs, y KOTOPbIX eCTb CTebh-
NN U NACTBA, HO BCTPEYAIOTCA U CTOEBULLHBIE PAaCTEHUA.
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XBOLUK, NnayHbl U NanoOPOTHUKM VMEIOT, NOMUMO
CTeOMIeN W NUCTbEB, KOPHEBULLE U NPUOATO4HbIE KOPHM.
OpraHbl pasMHOXEHWSA Y HUX MHOTOKIETOYHbIE. Onnopo-
TBOPEHWE y 3TUX PacTeHW BO3MOXHO TONIbKO B MPUCYT-
CTBUW BOABI.

FonocemeHHble pacteHuss — fpepecHbie pacTeHus,
WNMeIOT BCe BEreTaTMBHbIe OpraHbl. Y HUX NoABMseTcs ce-
MA, B KOTOPOM 3apOAbILL, MOrPYXeHHbIA B NUTaTeNbHyIO
TKaHb, 3alWuiieH OT HebnaronpuATHbIX BO3AENCTBMIA
BHeLWHen cpefbl. ONNOQOTBOPEHNE He 3aBUCUT OT HaMu-
41A BOMbI.

MokpbiToCeMeHHble (uBeTKOBble) pacTeHuss — Tpa-
BAHWCTBIE U ApeBeCHbie (POPMbI. 3TO CaMble PacnpocTpa-
HeHHble Ha 3emre pacteHus. [Ins HUX XapakTepHO Hanu-
HWE LBETKOB WM CeMSH, 3aKNIOYeHHbIX B nnogd. CemeHHan
KOXYPa 1 OKONMOMMOLHWMK 3aLUMLIAIT 3apoapill OT He-
BnaronpuATHbIX BO3AEACTBUI 1 0BECNeYnBAIOT €70 NWTa-
TeNbHLIMW BeLLeCTBaMM.

B 3sonioumoHHoM Pa3BUTUM PaCTEHUM MOXHO Bbife-
NNTb CepyloLlme stansl:

1. lNepexon oT ranaougHoOCTH K ANNNoOUOHOCTK, T. e.
OT OAMHAPHOrO K ABOVHOMY Habopy XpOMOCOM B KneT-
KaxX. 370 NOBbIWAET XM3HEeCnocobHOCTbL OpraHn3mMos
W YBENNYMBAET pe3epB HACIEACTBEHHOW WU3MEHYMBOCTU,
@ 3Ha4YUT — BO3MOXHOCTb MNPUCNOCOBNEHUA K CaMblM
pa3HoobpasHbiM yCnoBuaM. ToT nepexon npocnexuvea-
€TCA NPV CONOCTaBNEHWM COBPEMEHHbBIX rpynn pacTu-
TENbHbLIX OPraHM3MOB,

2. PasgeneHwe Tena Ha opraHbl (KopeHb, cTebens,
NCT), pa3sBuTMe NPOBOASLLEN CNCTeMbI, YCNOXHEHME U
COBEPLUEHCTBOBaHME CTPOEHUS TKaHeM.

3. Cneymanmsaumns onbineHns ¢ NOMOLLbIO HaCEeKOMbIX
W pacnpocTpaHeHue CemaH 1 NNOLOB XUBOTHLIMMU.

4. YTpata CBA3M NpoLecca NofoBOro PasMHOXeHUs ¢
BOAOW; NEPEXOA OT HAPYXHOrO ONNOACTBOPEHMS K BHYT-
PeHHEMY; BO3HUKHOBEHME [IBOVHOTO ONJI0A0TBOPEHUS.



LlapcrBo XusotHbie

Mopuapcreo OQHOKNETOYHbIE

» Tun CapKOXryTUKOHOCLbI

Tun CnopoBWKK
Tun UHdy3opun, unn PecHUYHbIe

NoauapcTteo MHoOrokneTo4Hble

Tun Tyokm » Tun Knlie4yHononocTHble
Tun Mnockue Yyepsun p Tun Kpyrnbie 4epsu
Tun KonbyaTsle 4epsu p Tvun Monmocku
Twun YneHwcroHorne

Tun WUrnokoxue » Tun Xopaosble




™ Cpenm obutatenei Hawew nnaHeTsl HaCYMTLIBAIOT
1,5—2 MNH BUOOB XMBOTHbIX. VX V3y4YeHneM 3aHuMaeT-
CA Hayka 300M0rusl (OT rpey. «300H» — XMBOTHOE U
«N10roc» — Hayka). XMBOTHbIE XapaKTePU3YIOTCA Crieum-
PurHecKMMI YepTamu.

OCHOBHbI€ NPU3HAKN XXNBOTHbIX

1. Bce XuvBOTHbIE MMeEOT reTepoTPOdHbIN TV NUTa-
HWA, T. €. NUTAIOTCA rOTOBbIMW OPraHNUYeCKMMK BeLle-
CTBaMM.

2. KneTkn XMBOTHbIX XapaKTepU3yloTCA OTCYTCTBUEM
KNEeTOYHOW CTEeHKM, NNacTui, KPYMHbIX Bakyonew v Hanm-
4YMeM LieHTpronen.

3. XKuBOTHble NOABMXKHBI, 06NafaloT crneumnanbHbIMM
OopraHamut gBMXeHus.

4. B otundve ot pactenun, rpubos, Gaktepun, y 6onb-
LUMHCTBA XMBOTHBIX MMEIOTCH CUCTeMbl OPraHoB — M-
LueBapuTenbHas, fAbixatefibHas, HepBHas v ap.

5. XusotHble obnagaioT cneunbuyeckuMm 0cobeHHO-
CTAMWU 0OMeHa BelLecTs.

6. BONbLIWMHCTBY XMBOTHBIX, B OTAMYMeE OT pacTeHu,
CBOWCTBEH OFPaHU4EHHbIN POCT.

7. [1n8 >XNBOTHbIX XdPakTepHa 4eTKaa CMMMETPUSA Tena.

Y BONbWWUHCTBA XMBOTHBIX, HanpwumMep y Mawnckoro
XYKa, pe4Horo paka, narylwku, BOMKa, UMeloTCs oauHa-
KOBble NapHble OpraHbl Ha NeBoW M NPaBOM CTOPOHe Te-
na. Yepes Teno Takux XWUBOTHbIX MOXHO MbICTIEHHO npo-
BECTW TONMbKO OAHY MNOCKOCTb, AENALLYK XWUBOTHOE Ha
OBe 3epKanbHO-04MHAKOBbIE MONOBUHbLI. OHK Ha3bIBaKOT-
CA ABYCTOPOHHE-CUMMETPUYHBIMU, a8 CUMMETPUA WX
TeNla — ABYCTOPOHHEN. [1ByCTOPOHHIO CUMMETPUIO Te-
Jla UMEelOT BCe akTUBHO NepeaBUraloLLMecs XUBOTHbIE,

XUMBOTHbIE, BeAyLMe ManonoOABUXHbLIA WM COAYUIN
obpa3 XW3HW, UMEIOT MHYIo CUMMETPUIO TeNa U BHeLlHe
MOXOXM Ha UBETKM PACTEHWUW, Lapbl, 30HTUKM, HanpuMep
rybKkm 1 Knwe4yHoNnonocTHble. Yepes ux Teno MoxHo npo-
BECTUM HECKONbKO BOODOpaxXaemblx MIOCKOCTEN, Kaxnaas
M3 KOTOPbIX AENNT XWBOTHOE Ha [ABe 3epKanbHO-nonob-
Hble Apyr Apyry NonoBuHbl. Takyl CUMMETPUIO Ha3biBa-
0T NYy4eBON.

B HacTosulee Bpems 300n0rvM NoapasaensoT LapcTeo
KMBOTHbIX Ha OBa noguapctBa — OAHOKNETOYHble U
MHoroknerouysHbie.



» NOAUAPCTBO
OAHOKIJIETOYHDIE

K OZHOKJIETOYHBIM, MJIH IIPOCTEHMIIMM, OTHOCATCH
JKABOTHBIE, TEJO KOTOPBIX COCTOMT U3 OJHOMH KJeT-
KH, HO 9Ta KJeTKa — IeJOCTHBIII OpraHuaM, Beny-
muii caMocToATebHOe cylnecTBoBanue. O0mee yuc-
JIO BUOB mpocTeiiimux npesbimaeTr 40 ThIC.

dayHa npocTedmux u3yueHa HegocraTouHo. Ilo-
naBiadOIee OOJNBIIMHCTBO IIPOCTEMINHMX MHUKPO-
CKONMUYECKU MaJibl, OJHAKO eCTh KpYIIHBble MHOIO-
AfepHBIe U KOJOHHAILHEIE (hopMel. PasMepsl 0gHO-
KJIeTOUHBIX KoJebaiorea or 3—4 mo 50—150 MK
u GoJiee.

CrpoeHue mpocTeHInx B o0IUX YepTax COOTBET-
CTBYeT OpraHH3alUM fAAePHOH (9yKapHOTHYIECKOH)
KJIETKH C OTPAaHMYeHHLIM 000JI0UKOH AAPOM.

OcHOBHBIe KOMIIOHEHTHI KJIETKH OJHOKJIEeTOY-
HBEIX — AP0 M IUTOILIA3MA.

B oTsimune 0T KJIeTOK MHOTOKJIETOUHOI'O OPraHu3-
Ma, V OJHOKJIETOYHBIX €CTh OPraHOUbI CIenHaJb-
HOTO HA3HAYEeHUs. ITO OPraHOUAL! JBUMKEHHHA, KO-
TOpBIE MOTYT OBITH BPeMEHHBIMHM M [IOCTOAHHBIMH.
V caprxodosbix nis NepelBUKEHUsA U 3axBaTa IIH-
MU Tpu HeoOXO0TUMOCTH 00pasyIoTCA LOHCHOHONC-
Ku — nceédonoduw. OHM TpeACTABIAIOT COOOI
BEIDOCTHI IUTOIIA3MEL. MHzymurxosevie obnIamaioT
OZHHUM WJIH HECKOJBKUMU HC2YMUKAMU, & UHPY30-
puu — MHOTOUMCJIEHHBIMU pechuwrkamu. CoGox-
HOKHBYII[Me NIPECHOBOJHBIE ITPOCTEHINHe dYacTo
06HUTAIOT B cpejie ¢ MOHUKEeHHBIM COJlepyKaHueM CO-
sieil, I0OTOMY B MX OPraHMW3M IIOCTOSHHO OCMOTHYE-
cku mocTtynaer Boja. [lyA ee yjganeHHMs, a TaKKe
IUIS BbIJeJIeHUs NPOAYKTOB 0OMeHa y HUX MMeITCH
cokpamumenvHble 6AKYONU.

EcTh crnenuaau3uMpoBaHHBIE OPraHOMABI, obec-
nmeumBaOIue pasapakuMocTb. Hampumep, xHczy-
muxoavle, criocobHbIe K (DOTOCHUHTE3y 3a cUeT Ha-
XOAANMXCA B IIMTONJA3Me ILJIACTHA, 001anaioT
MOJIOKUTEILHBIM pomomaxcucom, T. €. MOTYT Ha-
NIPaBJIeHHO IepeMelaThbesl IOJ BIHMSHUEM CBeTa.
OTa cnoco0HOCTE 00YCIIOBIEHA AesATeJbHOCThIO cée-
mouyecmeumenbHozo 2Aa3Ka. IBIJIEHBl BCeraa
IIBIBYT K OCBeINeHHOH JacTH BojoeMa, I'Ze YCJIO-
BUA AJdA (poTrocuHTe3a Haubosee 61aroNpPUATHEL.




ITpocreiimue, He MMelUMe TOCTOAHHONW (OPMEBI Tesa (caprodo-
6ble), CLIOCOOHBI 3aXBATEIBATH ULy Beeil ero NOBePXHOCTHIO, U VY HUX
nponecc ¢azo- WIN NUHOYUMO3A CBSA3aH ¢ 00Pa30BaHHEM IICEeBIO-
noauii. OZHOKJIeTOYHEIE ¢ TIOCTOAHHON (hopMOil Tena 06JamaioT IIo-
CTOSTHHBIMH NHINEBAPUTEIbHBIMHA OPraHOMAAMM: KJIETOYHOH BODOH-
KOM, KJIeTOYHBIM PTOM, I'JIOTKOH, a TAK)KEe OPTaHOUIOM BbIIeTCHUS
HellepeBapeHHbIX OCTATKOB — nopowuyel. O0beKTaMu NTUTAHNA O]
HOKJIETOYHBIX MOTYT OBITH APYTHe ImpocTelnine, 6aKTepuu, BOLOPOC-
au. V3BecTHO MHOroO mapasuTHuecKMX ()OPM, OOGHUTAIOIMIMX B Tejax
APYTUX JKUBOTHBIX MJIM PACTEHHH M MUTAIIUXCA 34 UX CUET.

Baxxnasa 6uosiorndeckas ocoGeHHOCTS MHOTMX MPOCTEHININAX — CITO-
COOHOCTB K UHYucmuposanuio. B HebaronpuaTHBIX YCJIOBHAX CY-
IIeCTBOBAHMA IpOCTelImne o6pasyioT yucmy: AAPO ¢ HeGOJbIINM
00beMOM LUTONIABMBI, COAEePIKAleil HeoOXOMUMbIe OPTaHOKUILI, OK-
pPyaeTcs TOJICTOM MHOTOCTOWHON KAICYJIOH M MepPexoquT OT aKTHB-
HOT'0 COCTOAHMA K IIOKOK0. B nmucTax npomeccs o6MeHa BelecTs Mpak-
THYECKH IIPEeKPaIalTCca; OHU MOTYT COXPaHATh X U3HECIIOCOOHOCTD B
TeueHHe MHOTHX [eCATKOB M Jaxke coreH JeT. [Ipu nonaganuu B Gia-
TOIPUATHBIC YCIOBUA IUCTHI PACKPBIBAIOTCSA, U U3 HUX BBIXOAAT IIPO-
CTeHIINe B BU/le aKTHBHLIX U IOABHIKHEIX 0cobeii.

MutaHue amebbi PazMHoOXeHue
ameObl geneHnem

Ameba
nof, MUKPOCKOMOM

- [MnwesapurensHas
\Bakyorsib

Lncrbi
e pasnnYHbIX
MHpy30pUun




OcHoBHAa#A (hOPMa PA3MHOMKEHUA MPocTeRImux — 6ecrosoe pagMHO-
JKeHHe IyTeM JeleHmsa KiaeTku. OJHAKO 4acTo BCTpedaeTCA H I10JIO-
Boi mponecc. Kak npaBuio, B 6JaronpuATHBIX YCIOBHAX ONHOKIIE-
TOUYHBIE JKUBOTHBIE PA3MHOKAIOTCS OECIIOJIBIM IIyTeM, a IPU HacTyI-
JIEHUH HeOJIaronpusaTHBIX YCJIOBHH CYIIeCTBOBAHUA — IIOJIOBBIM.

Cpepa 06UTaHWs TpocTeiiiux Ype3BbIYaiiHoO pasHooOpasHa. MHorme
W3 HUX KUBYT B MOPsX. MHOroYncJaeHHbIe BUALI HCZYMUKOSbLX U UH-
(y30puil — KOMIOHEHTEI MOPCKOTO NAAHKMOHRA (OT IPed. «IJIaHK-
TOC» — OJNYKAAIONIMI): 3TO MeJIKHe OPraHH3MBbI, KUBYIHEe B TOJIIE
BoZbl. MHOTHE U3 IIPOCTEHIINX O0MTAIOT HAa JHE BOJOEMOB. Hexkoropsie
OZHOKJIETOUYHBIE, KUBYIIME B [I0YBE, yIaCTBYIOT B I04B000Pa30BaAHUM.
HakoHell, IIMPOKOe PACIPOCTPAHEHHE CPeild IMPOCTEMIINX BCeX KJac-
COB MOJYYMI IapasuTHa3M. Pasgiuynble BAJLI BBISBIBAIOT TAMeEbIe 3a-
GoseBaHMsA y uesioBeKa (Hampumep, duideHmepuiinas ameda) U Hu-
BOTHBIX; HEKOTOPBIE MMPOCTEeHIIINe NapasuTHPYIOT Ha PACTEHUAX.

B coBpeMeHHOII cucTeMaTHKe Ha OCHOBAHUU POJCTBA Pa3MMYHBIX
IpejcTaBUTe e, 0COOEHHOCTEH HX BHYTPEHHE! OPraHu3aIuy 1 obpa-
38 YKU3HU MPOCTEHIINUX Pas3AesdioT Ha CAMOCTOSATE/NbHbIE THIIBI Cap-
KOMCZYMUKOHOCYE8, CLOPOBUKOE, PECHUYHbLX, IW UHPY30pUil.

PaccMOoTpUM HEKOTOPHIE U3 HUX.

[[3eHTepHiiHas Mapa3suTtuyeckne npocreniume

ameba

LincTbl npocTeniumx
KpacHble B KOXe pbiDbl
KpoBsHble Te/lblUa,
3aI/104€EHHbIE

amebort

[nseHTepUHbIE
amebbl Noa MUKPOCKONOM

Xrytukossie [*
npocrenLme,
XKusylme

B MIIEYHOM COKe
pacreHny




Awmeba

Ameba
nyyucTan

PakoBWHHbIE
amebbl

Tun CapKoXryTUKOHOCL,bI

K capkoXryTHMKOHOCIAM NpHHALJIEKAT Hambolee
JAPeBHHUE MPOCTeiIIne, 0 9YeM CBUAETeIbCTBYET OT-
HOCHUTEeJbHAA IIpocToTa uUX oprasmsamuu. Crabo-
PasBUTHIN BHYTPEHHWI CKeJeT KJIeTKH, o6pa3oBaH-
HBIH GEJIKOBBIME BOJIOKHAMU M MHUKPOTPYOOUKAMMU,
He ofecreuMBaeT MOCTOSHCTBA (DOPMBI Tesa WU
IIO3BOJIAET MOJJEPKUBATE €€ TOJILKO Ha HEKOTOPBIX
aTamax JXH3HeHHOro nukJaa. OTCyTCTBYIOT OpraHon-
ABl CIIeUaJIbHOI'O Ha3HAaYeHUsA, HalpUMep KJIeTou-
Hasg BOPOHKA, KJIETOYHBIH DOT, XapaKTepHbIe IS
APYTHX ONHOKJETOYHBIX JKUBOTHBIX.

Tun caproKTIyTHKOHOCHER TIpeCTaBIeH KaK CBO-
OONHOKUBYIIMMH, TAK U MAPA3UTHIECKHUMH Opra-
HHA3MaMH, COCTABJIAIONIMME J1Ba KJacca: Caprodo-
8bLe (0T rped. «capKoc» — Msco) U MKzymurosuvie.

Knacc CapkopoBble (KopHeHOXKH)

XapaKTepHBIi NPHU3HAK DPasHOOOPA3HBIX KOPHEHO-
JKEeK, B TOM YHCIe U amedv. 00bLKHOBEHHOI, —
CIIOCOOHOCTH TI'OJIOTO, HE MOKPLITOTO IIJIOTHOH 060-
JIOUKO# Tesa 06pas30BLIBATH IIMTOIIA3MATHUYECKHE
BBIDOCTEI — nceedonoduu (LoicHonoNcKU), Ona-
rogaps KOTOPBIM OHH mepeaBuraioTca. IlceBmomo-
Aun 06pasyloTcsa B pasJMYHBIX MecTax Teja IIpo-
crefinrero, JIOXKHOHOMKKH CIyKaT TaK)Ke OpPraHOH-
JaMH 3axXBaTa NUINU: OHH MOTYT 00TEeKaTh YaCTH4-
KU MUY, YBIeKasdA UX BHYTPb IUTOILJIA3MEIL.
Parxosunmble amebbl TPEACTABIAIOT 060 rpym-
my, OJIM3KYI0 K OOBIKHOBEHHBIM aMe0aM. 9TO OLHO-

Ameba 0bblkHOBeHHas

lnwesapurensHas
Bakyosb




fAfiepHBIE KODHEHOXKKH, KOTOPBIE MEPeABUTAIOTCA M (yohayudeps!
[IOTJIOMIAIOT HHINY C MOMOIIbIO IiceBpomnoxuii. Mx
TeJI0 3aK/II0YeHO B OLHOKAMEPHYIO pAKOBHHY, CHa0-
KEeHHYI0O OTBEPCTHEM — YCThEeM, uepe3 KOTOpoe B
OKPY7KaoN{yIo Cpely BEIXOAAT Icepjonoaun. Paxo-
BHHBI COCTOAT U3 XUTUHOIOA00HOT0 BeIlecTBa U MO-
ryT UMeTh Pas3JudyHy (OpMy: KynojooOpasHylo,
MEIIKOBU/AHYIO, OIIOALEBUAHYIO U T. A. ¥ HEKOTO-
pBIX IIpeAcTaBUTes e PaKOBHHBI YUCTO OpraHude-
CKHe, V APYIHX IPOMHUTAHBI COJIAMU KaJbIUA HIHA
WHKDPYCTUPOBAHBI IECYNHKAMH.

Dopamurnugepv. B OOJNBIIHHCTBE CBOEM Ipe-
cTaBJIeHbl MOPCKHUMH KODHEHOKKAMM, UMEOIHMHI
yamnie MEHOI'OKaMEepPHYI0 PAKOBHUHY.

Jyuesuku 00safal0T pPajuaJbHO PaCIOJIOMKeH-
HBIMH IICEeBIONOAUAMM, YACTO C IJIOTHOH OCeBON HHU-
ThI0. BOJBHIMHCTBO HIPOCTEHIIHX 9TOW TI'PYIIIHI
cHa0eHO0 BHYTPEHHUM CKeJIeTOM, IIOCTPOEeHHBIM II0
paguaibHOMY THIIY W COCTOAIHMM M3 KpeMHe3eMa
WMJIH CEPHOKMCJIOr0 CTPOHITUA.

K connneurHuKam OTHOCUTCSA HECKOJIBKO JeCATKOB
BHJIOB IIPECHOBOJHBIX ¥ MODPCKUX npocredmmux. Te-
JIO MX dYalle BCero MMeeT IIapoBHAHYIO (OpMY;
[IUTOIJIa3Ma YeTKO JeJUTCA Ha HAPYXXHYW (9KTO-
ILJIa3My) ¥ BHYTpPeHHOI0 (sHzomnasmy). MmeroTca
MHOT'OUHCJIeHHBIE PATHAIBHO PACIONIOMEeHHbIE IICEB-
IOIOAUY MOCTOAHHOM UroJibuaToi hopMel Oaaroza-
pA IIPUCYTCTBUIO B HUX OCEBOM HUTH.




Knacc XryTukosbie

Hanuuue aczymuroe, cay:amux opraHOUAaMH ABHIKEHHS U CIIO-
COOCTBYIOIIMX 3aXBaTy MHUIH, — OTJHYUTENbHBIH NPHU3HAK JTOTO
KJjacca npocreifmux. JKryTukoB MoxeTt 66ITh OJMH, ABAa WV MHOMKe-
CTBO. [IBUIKeHMe KTYyTHKA B OKPY’KAOIIel BOJe BLISLIBAET KPOIIeY-
HBIH BOZOBOPOT, Gyarozapsi KOTOPOMY MeJKHe B3BeIleHHBIE B BOJE
YACTHYKH YBJIEKAIOTCA K OCHOBAHHIO JKIYTHUKA. 3[€Ch Y HEKOTOPBIX
JKTYTHKOBBIX, MHUTAKONIUXCSA TBepAOH IIHINeH, HMeeTca HebGoJIBLIIOe
OTBEPCTHE — KJETOYHBIA POT, BeAYIIUil B riry0OKHH KaHAT — IJIOT-
Ky, BAAIOLIVIOCS BHYTPH TeJa.

ITo criocoby muTaHus KIYTUKOBHIE AENATCS HA TPH IDYNNOBI. Aé-
MmompogHble OPraHU3Mbl CHHTE3UPYIOT OPraHHYECKHE BelllecTBa
(YyrieBogbl) U3 yriIeKHCIOr0 ra3a U BOABI IPH IOMOIIM XJI0POMHILIA 1
9HEPruH COJHEYHOI'O H3JIyYeHUs. IJTH KIYTHKOBBIE MUATAIOTCA KakK
HACTOAIINE PACTEHUA.

I'emepompogrbie OpraHu3Mbl He UMEIOT XJI0PO(DUILIA U TO3TOMY
He MOTYT CHHTE3HpOBaTh YIJIEBOALI M3 HEOPraHUYECKMX BeIecTB.
Onu nuTarOTCA OPraHNYeCKUMH BeIeCTBAMHU, KOTOPbIE YIKe CO3LaHbI
APYTMMHU PACTeHUAMH U JKUBOTHBLIMH,

K rTperneii rpynme OTHOCATCA MukcompogHbvle OPTaHU3MEI (OT
JIAT. «MHKCHO» — CMENIMBAaHHE), CO CMEINAHHLIM THIIOM HHTAHUA:
OHH CIOCOOHEI K (DOTOCHHTE3y, HO MUTAIOTCHA TAKMKe U OPraHUYeCKH-
MH BellleCTBaMH, Noefiad OaKTepUii ¥ APYTHX MPOCTeHIINX.

Cpenu IyTUKOBBIX, CIIOCOOHBIX K aBTOTPOMHOMY MHTAHWIO, IIIH-
POKO pacnpocTpaHeHa KOJOHHAIbHOCTE, HATIPUMED ¥ 80.1b80kca. Ko-
JnoHUHU 06pa3yroTcs pasHeiMu criocobamu. OHN — B pe3yJIbTaTe Jelie-
HHSA OTJEJIbHBIX KJIETOK, KOTOPbIe He YAAJIAITCA APYT OT APYTa U Ipo-
JOJIXKAIOT COBMECTHOe cyllecTBoBaHmWe. Jlpyrue KosoHum Gopmu-
PYIOTCA B pe3yJbTaTe He3aBepPIIEeHHOTO JeJIeHWS KJeTOK, KOoTJa He
BIIOJIHE OT/EeJHUBINHeCA APYT OT APYra ocobM OCTAIOTCH CBA3aHHBIMH
MexAy coboii. Komorun pasnuuarores u no opme, H 110 crocoby pas-
Butus. HacTo ocobu, cocraBaAwIe KOJIOHHUIO, BLIEASIOT CI0H Ipo-
3pavYHOr'0 CJIM3UCTOrO BellecTBa, M BCA KOJOHWUS IIpeBpallaercs B
IIOJIBIH CTYJE@HUCTHIH IIap, CTeHKY KOTOPOTO COCTABJIAET ONMH CJIOH
JKTYTHKOHOCHEB. Yucno ocobeil, BXOAAMMUX B COCTAB KOJOHUHU, CO-
craBisieT oT 4 KaeTok g0 20 Teic. B cocTaBe KoJIOHMM OT/EIbHEIE OD-
TaHH3MEI OJJHOKJIETOYHEIX OKA3LIBAIOTCA JIVUIINE 3alUINe bl OT Hama-
JeHHUs BparoB U obecmedyeHsl ITHIIEH.

KonoHun
BONbBOKCa nof
MUKPOCKOMOM




CokpartutenbHas
Bakyo/lb

SBrneHa
Ceero-

4yBCTBUTE/bHBIM
1a30K

3BrneHa
3eneHad

KanoHumda

BonbBOKC lpocca

MaHuMpHbIN
KIyTHUKOHOCEL,

HodecBeTka —
obuTatens Mopen
(ceetuTCH

B TEeMHOTE)

Nambnua
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Tun CnopoBUKM *

CnopoBHKH BefyT HCKJIIOUUTEIBHO napasuTHYeCKUi o0pa3 >KHU3HU.
ITpucnocobienne Kk napasuTU3My y HUX OYEHb ra1y6oKoe U CoBepIIeH-
Hoe. OHO 3aKJII0YaeTCA B YIPOIEHUN CTPOEHUS KJIETKH 0 TAKOI cTe-
NeHu, YTO CBOGOAHOE CYIeCTBOBAHHWE OPraHU3MAa B OKDYIKaIoIen
CpeZie CTAHOBUTCHA HEBO3MOYKHBIM: BHEe OPraHM3MAa-X03AWHA CIOPOBH-
KM MMEIOT BHJA XOPOIIO 3AIMUIEHHBIX 00OJOYKAMH MOKOAIIMXCSA
coop. Kpowme Toro, ans criopoBukos XapaKTepHO HaJMYHe CJIOMKHBIX
KHU3HEHHBIX IUKJIOB CO CMEHOU X03deB. X031eBa HX — Das3IHuYHbIe
0eCII03BOHOYHEBIE U [T03BOHOYHBIE JKUBOTHBIE. HEeCKOILKO BHJIOB CIIO-
POBHKOB NapasuTHUPYIOT Ha d4enoseke. Hampumep, manapuiinwiii
naa3moduil Ha OUpeNeJeHHBIX CTAAUAX PA3BUTHS napasuTHDPYeT Ha
OPUTPOIUTAX — KPACHBIX KJIETKAX KPOBHU YeJOBEKA M BLI3LIBAET Pac-
npocTpaseHHOe B Cpeu3eMHOMODbe M TPOIMKAX TSAMKeJ0e 3a60JIeBa-
HHEe — TPEeXIHEeBHYIO MaJsipUIO.

KunedrHmk
Komapa

CntoHHas
xenesa
Komapa

XKu3HeHHbIN
UMK MansipuiHoro
nnasmoaus

Komap

Knerka
neyeHu
Yenoseka

KpoBK \‘
S e




KpyropecHu4Has
MHpy3opUa

CokparnTtensHas
Bakyosib
WNHdy3opus

lopotunya TpyBau

Eonbiuoe sapo 4
b E N
Manoe sgpo

[notka

lMuwesapurensHas
Bakyorns

L_ Cocywas
£ nHpy3opus

Tun UHdy3opun, nunmn PecHNYHbIE

K o6muprOMY THITY MH(DY30pHil oTHOCUTCA Oosiee 7 THIC. BUOB BBICO-
KOOPraHM30BaHHBIX mpocreimux. OpraHougaMu ABUIKEHHUS Yy HHUX
CAYKAT PeCHHYKH: PasHOOOPA3HO PACIONOKEeHHbIe DALl DECHHYEK
MOKPBIBAIOT TeJI0 uHQy3opuit. [pyroi BaXKHbIA NIPU3HAK — HaAJNHYME
IBYX Afep: KPYHOHOro (Makponykieyca) U MeJKOTO (MUKPOHYK-
neyca).

Ilna madys30puil XapakTepHbl U TaKHWe OPraHOMABLI CIeNUaIbHOTO
HasHauYeHHs, KaK NUINeBapuTeIbHbIe — KJIeTOYHAs BOPOHKA, I'IOTKA,
poT, MOPOIINUIIA; BHIJEIUTEIbHbBIE — COKPATUTEJbHbIE BAKYOIU H JID.

Hudysopuu moryT OBITH pasHOOOpasHO#l (opmbl, HO Uame —
OBAJILHOM, KakK uH(y30pusa Tydenska. Pagmepsl Ux KoJjebaiores, ca-
MbIe KPYIIHBIE JOCTUTAIOT 2—3 MM.

3HavyeHue npocteAlnx. MHEorue npocreiinne UrpawT 3aMeTHYIO
pOJIB B MIUIIEBBIX HENAX BOAOEMAa: OHH IOXKHUPAIOT OaKTepHi U HEKO-
TOpBIe BOJOPOCJH, a4 CAMH, B CBOIO 04epe/ib, CAYKAT MUIed MHOTUM
0eCIIO3BOHOYHBIM, MaJIbKaM pPbI0, TOJIOBACTHKAM.

B Mmopsax 1 oKeaHaX PAKOBHMHEI OTMePIINX KOPHEHOXKEK, ocellasd Ha
IHO, 00pa3yIoT MIACTHI PA3JTHUYHBIX TOPHBIX IOPOJ. ITO U3BECTHAKH,
mecuaHHK.

Cpenu mpocTefilnux MHOTrO mnapasuToB. Hampumep, Au3eHTEpPHi-
Hasg ameba BBEIBBIBAET V YeJIOBEKa omacHoe 3aboeBaHUe — H3bA3BIIE-
HHEe CIU3UCTON 000JOYKH TOJCTOM KMINKHU. Jlambauu, TOCeIUBIIUCH
B BEPXHUX OTHAeJaxX TOHKOIO KHUINEeYHHKA, IPUBOAAT K KHIIEYHBIM
paccTpoiicTBaM y uesioBeKa, KPOJIMKOB, Mblmeii. Taxesnoe sabonesa-
HUe — COHHYIO 00JIe3HBb BBISBIBAIOT MPUNAHOCOMbL, IIOCEJUBIIACH B
IaasMe KPOBH YeoBeKa. HeKoTophle BUIBI KI'YTHKOHOCIEB IIPHCIIO-
cOOMINCH K IMapasuTHPOBAHHUIO HA PACTEHUAX.
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s l MpoBepbTe CBOW 3HaHMS

1. OxapakTepusyiiTe 4ePTHI CTPOEHUA OJHOKJIETOYHBIX KUBOTHBIX.

2. [MoxaxuTe, 4YTO IJIAH CTPOEHHUSA TEJIA OSHOKJIETOYHEIX COOTBETCTBYET
0O0IIUM YepTaM OPraHU3alUHU AJePHBIX (3YKADHOTHIECKHUX) KJIETOK.
Kakas rpynmna ogHOKJIETOUHEBIX XHBOTHBIX Hauboaee ApeBHAAT
Paccrakure o TMIAX TUTAHNSA, BCTPEYAIONIUXCH ¥ MKI'YTUKOHOCLIEB.
Kakue :KMBOTHBIE HE UMEIOT IIOCTOAHHON GOpMEI TeJa?

Kak pasmrOKawTCca npocreiimme?

KakoBa posb IpocTeHIIuX B IPUPO/E; B KU3HH UYeI0BeKa?

MoryT 11 GBITE PAKOBHUHBI Y IIPOCTEHIINX ?

BerinosnuTte 3aganue Ne 61 ma c. 54 (Pabouas Terpann).
BrinonanTe 3aganme Ne 66 na c. 57 (Pabouas TeTpaib).

. BriGepure npasunsHbii oreet. Tect Ha ¢. 83—86, BapuanT 1 (Tec-

TOBEIE 3aJIaHUA).

. ol
FOORNS O R W

Noaymante

KakoBsl nperMyInecTsa 0HOKJIETOYHOTO 00pas3a Ku3Hu?

JlaboparopHas pabora
BrinosanTe padory Ne 8 Ha ¢. 12—13 (JIaGopaTopHbIe paboTsI).

|
3 'Pa6ota ¢ komnbioTepom

Obparurech K gucKy. MayunTe MaTepHa YPOKA U BEIIIOJHUATE IIPE/-
JIO}KeHHEIE 3aJJaHuA.

1y WHTepHeT-cCbINKM

1. http://www.homeedu.ru/user/f/00000545/prostejshie/prostej-
shie.doc (O6mas xapakTepUCTHKA IPOCTEHIIINX ).

2. http://sbio.info/list.php?c=orgodno (Knaccupuranus ogHOKIETOU-
HBIX).

K OAHOKNETOYHbLIM, UK npOCFEﬁLUMM, OTHOCATCH XWUBOTHbIE, TENO KOTOPbIX CO-

| CTOMT W3 OOHOW KNeTKW. BONMbLUMHCTBO MPOCTEMLLUMX MMEET MWUKPOCKONUYeckue
pasmepbl (o1 3—4 go 50—150 MK). Knetka npocTerwmx OTHOCUTCA K SAEPHOMY

TUNY KNeTok. B oTAnMYmMe OT KNeTok MHOrOKNeToMHOro OopraH1M3mMa, OHa UMeeT op-

| raHouabl CneunanbHOro HasHadeHus. Mpu HebnaronpUATHLIX YCNOBUAX OQHOKIE-

TOYHble 0bpasytoT umcry. OcHoBHas dopMa pasMHoxeHus — Becnonoe (MuTo-
TUHeCKoe AeneHve), HO BCTPeYaeTca M monoBow npouecc. Cpega obwtaHva —
NpecHble BOQOEMbI, MOPS, MO4YBa; MHOMME BUAbl NAPa3sUTUPYIOT Ha APYrvX Opra-
Hu3Max. HekoTtopsle npocTenwme obpasyioT KONOHWUM.



B NOALUAPCTBO

CpaBHuTenbHoe
KONM4eCTBO
BMIOB Pa3HbIX

rpynn
KNBOTHbIX

aykoobpasHbie

Hepeu

]

Monniockm
OpHOKNeTo4YHble
Xopposble
Pakoobpa3sHble
HacekoMmble

becno3BOHOYHbIE

YHeTbipex-
NATHUCTanA
CTpeko3a

MHOIOKJIETOYHbIE

IIpocreiimmue oYeHb ITHPOKO PacCIPOCTPaHEHBI IO
3emiyie, HO TEPCHEKTHUBLEI UX B OCBOEHHH HOBBIX
cpes OOMTAaHWA W UCTOYHHUKOB MMUTAHUSA OrpaHUUe-
HBEI. 9TO CBA3aHO C HEBO3MOKHOCTHIO, BO-TIEPBBIX,
yBeJIHdYeHHuA 00beMa ONHOKJIETOYHOI'0 OpraHu3Ma
(Tak Kak KJeTouHasa memOpaHa He ob6sagaeT gocra-
TOUHOM IPOYHOCTHIO, UTOOBl YAEpKHBATL CJIHII-
KOM 0O0JIBIIIOH 00BeM IIMTOILIA3MBI), 4 BO-BTOPBIX,
IanbHeHIIel cIuemraJns3ali ero YacTei: cruenma-
JIA3AIUA OPraHOUAOB Y CAMbBIX COBEPIIEHHBIX IIPO-
CTEHIIMUX JOCTUIIA MAKCHMYyMAa.

XoppoBbie



HanbHeiilliee pa3BUTHEe KUBOTHBIX MOTIJIO IIOHTH JIMIIb IO IYTH
BO3HMKHOBEHHSA MHOTOKJIETOUYHOCTH H CIEIHAJU3AINN PA3JIUYHBIX
KJIETOK HA BBINOJHEHHMH Pa3HOOOpPasHBIX (DYHKIHI: 3aIlUTHOH, IIH-
IeBapUTeJbLHOM, ABUraTenbHON U Ap. Pasnenenne GyHKIUNA MeXIYy
OT/IEIbHBIMHY TPYNINAMH KJIETOK MPHBEJIO K YCHIEHHI0 UX B3aMMHOI
daBucuMOCTH. Hampmmep, HepBHBIE KJIETKH, BOCIPHHHUMAIOIIHE
BHEIIIHUE BO3/eHCTBUA, JIUIIEHBLI CIIOCOOHOCTH 3aXBATBLIBATH MIHIIY,
a KJEeTKH, BBINOJHAKINHAE MUAIIEBADUTENLHYI0 (MYHKIHUIO, HE MOIYT
aKTUBHO pearupoBaTh Ha OOJLIINHCTBO (haKTOPOB cpelbl. Ju3Henesn -
TeJILHOCTB OT/JeJbHEIX KJIETOK B 3TOM cjJy4Yae HaImpaBJieHa Ha obecme-
YyeHUEe CYIIeCTBOBAHUSA BCEro OpraHmMaMa U, B CBOIO OYepeib, TOMXe 3a-
BHCHT OT JeATeJIbHOCTH APDYI'UX KJIETOK.

C nmosiBlieHHEM TAKOTO «pasjelieHHs TPyAa» KJETOK B IIpoliecce
HCTOPHYECKOTO Pa3BHTHA MOABUIKCH MHOTOKJIETOUYHBIE OPTaHHU3MEI.
YueHBIe II0JIAaTal0T, YTO BOBHUKHOBEHHE MHOTOKJIETOYHBIX CBABAHO CO
cIeIMaan3aniei KJIeTOK KOJOHUAJNBHBIX KI'VTHKOBBIX ; IIEPBEIN MHO-
roxJeTouHsit opragusm U. . MeyHHKOB Ha3Bal ¢pazoyumennou.

IBOJIOIIMOHHOE PA3BUTHE MHOTOKJIETOUHBIX KHBOTHBIX IIPHBEJO K
BO3HHKHOBEHHUIO KOJIOCCAJBLHOTO KoJuuecTBa (opMm. MHOTroOKIeTod-
Hble OPraHU3MEI IIOAPA3JeNsAioT Ha ABe Gosabmime rpynnel. K 6ecno-
360HOYYHBLM XXHUBOTHBIM OTHOCHAT J];BYXCJIOI‘&HBIX. HHUBOTHBIX C JIy4e-
BOH CHMM&TpHEﬁ, TeJIO KOTOPBIX oﬁpaaoBaHo ABYMA TKAaHAMH: 3KMO-
depmoil, NOKPLIBAIOLIEH TeJIO CHAPYKH, U 9HModepmoil, BEICTHIIA-
0Ied TeJio USHYTPH, — 9TO 2ybku U kKuwewrnononocmuoie. K dec-
II0O3BOHOYHBIM OTHOCATCHA TaKiKe nJocKue, Kpyzible, KOJLb4aAMmblLe
yepsu, YIeHUCMOHOzZUEe, MOANIOCKU U UZJOKONCUE — IBYCTOPOHHE-
CHMMETDPHUYHBIE U PAJHATbHEIE TPeXCJIOMHLIe OPraHU3MEl, ¥ KOTOPBIX
IIOMHMO 9KTO- M QHTOAEPMEI UMEeTCA U Me3odepma, B IPOIECCe UH-
OIUBUAYAJIBHOTO PA3BHTHA NAIONAasd HAYANO MBIMIEYHLIM H COeIHHU-
TeJILHBIM TKaHAM.

Ko Bropoii rpynne — xopdoébim TPHHALIEKAT BCE YKUBOTHHIE,
UMeIOIe OCEeBOM CKeJeT: xopdy WUIH NO360HOUHBLL cmonb. ITo
Gecuepennbie (LAHUEMHUKU), TUYUHOYHOX0Opdo6ble (acyuduu,
000104 HUKU) U WepenHbie, UIU NO360HOYHbLE, — DblObL, 3EMHO-
800HbLE, NPECMBLKANUUECA, NMUYbL U MJAeKONUMAanuiue.

Pasnu4Hble BUAbI HepsHasn
YKMBOTHbIX KNEeTOK MbilweyHas
CoelMHUTENbHO-

TKaHHas

Anueknetka

=

SnuTenransHas




Tun I'yGKI/I %k Tunbi ctpoexns rybok

I'y6ku — wHamboJsiee TPUMUTUBHBIE MHOT'OKJIETOY-
Hble 0eCIIO3BOHOYHEBIE YKUBOTHEIE. S300JIOTH IIPEAIO-
JIaraioT, 4YTO OHM IPOM3OIJIH OT KOJOHHAJIBHBIX
KTyTHKOBBIX. CoBpeMeHHas ayHa BKIouaeT Dosee
9 TeIC. BUOB. ['yOKU — riaBHBIM 00pa3soM MOPCKHE
JKUBOTHBIE, IPUKPENJIEHHBIe KO AHY ¥ IIOJBOLHBIM
npegmeraMm. Jacto obpasyor KogoHMH. Oprasbl U
TKaHHM y HUX OTCYTCTBYIOT. [louTH BCce IpeacTaBUTe-
JIML 9TOT'O THUIIA UMEIOT MUHepAaJbHBIH UJIX Oprasuye-
CKUU CKeJerT.

@opma Tena ry0OK HanmoMHHaeT OOKaJ HJIHA Me-
mokK. Bee Teno rybku nmponusano mopamu. CKBO3b
HHUX B I'yOKY NIDOHHKAET BOJAA C PACTBOPEHHBIM KHC-
JIOPOJIOM M IIJIABAIOIIVMM MeJKUMH OpraHM3MaMu,
KOTOpHIe TyOKa HCNOAb3yeT Kak nuiny. Boga BeIxo-
JOUT U3 I'yOKM 4epe3 BEIBOJHOE OTBEPCTHE — ycmbe,
PACIIOIOKEHHOe Ha ¢BOOOJHOM KOHIIe Teja.

KonoHuanbHas
Y 13BECTKOBas
@ rybka-cudoH

-
B, AMburmenoH

e

}

Pacnanus

Mopckow kaMHeTo4eL,




O6wmin BuA, rydkm

r'ybka bopgsra
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lMonocts
rybku

lMopei

Hapy:xHBIH CJIOH — 3KTOJepMa — COCTOMT U3
IIJIOCKUX IIOBEPXHOCTHBIX KJETOK. BHYTpeHHHI
CJIOM — 3HTOJEepMa — IOCTPOEH U3 IKI'YTUKOBBIX

KJIETOK, IOJO0OHBIX KJETKAM KOJIOHHANBHBIX KIY-
THKOBBIX. OTH KJETKH 3aXBATBLIBAIOT MHUIIY, KOTO-
pas 3aTeM IlepeBapuBaeTcs y HUX BHyTpu. Kpowme
TOro, cIenualibHBIE MOABHUKHBIE aMeOOBUIHBIE
KJETKH BHYTPEHHEr0o CJ0S TaKyKe 3aXBaTbIBAIOT
MUAIY W NepeBapuBaioT ee. CiegoBaTenbHO, THIIE-
BapeHHe y ry0OK BHYTPHKJIETOYHOE, MUIIEBAPH-
TeJILHOH CHCTEeMBI eIe HeT. Mexay Hapy:KHBIM H
BHYTPEHHHUM CJIOAMH KJIETOK HAXOMIUTCS CTYIEHUC-
TOEe BEIIeCTBO — Mme3oznes. B Hell pasdbpocanbr
pasHbIe 010 QYHKIUAM KJIETKH: aMebOBUIHbIE, KO-
TOPBIE CIYKAT IJiA MUIEeBapeHUA, 3peJibie U He3pe-
Jble raMeThl, CKeJaeTo0JIacTsl, T. €. KJeTKH, obpa-
gyomue ckener. [locaegEuit v mpencraBuTeNei
PA3IHYHBIX BHJOB MOCTPOEH M3 OPraHUuYecKOoro
BellecTBa JUO0 W3 OAHO-, TPeX- WJIH YeThIPexXoc-
HBIX HM3BECTKOBBIX M KDPEMHEBBLIX HIOJOYEK, pac-
IIOJIOMKEHHBIX B Me30ree.

Pasmuoskaiorcsa rybxu 6ecnossiM (IIOYKOBaHUE)
U IOJIOBBIM IIyTeM. ¥ HHMX XOPOIIIO BhIpajkeHa CIIOo-
coOHOCTH K pezeHepayuu — OHU 6e3 Tpy/aa BoccTa-
HABJIMBAIOT IIEJIOCTHOCTH OPTaHH3Ma IIocJie 3HAYH-
TeJbHBIX IIOBPEKICHHMA,

B npupoze rybKM HrpaioT CYIIeCTBEHHYIO POJIb
Kak 6moduasTpaTopsl. JlaBHO 3aMe4YeHO, YTO B BO-
JoeMaX CO 3HAYHUTEJbHLIM OPraHWYECKUM 3arpss-
HeHHEeM pas3BHBAIOTCA MHOTOYHCJIEHHBLIE KOJIOHHH
rybox, y4acTBYWOIIHX B OMOJIOTMYECKOH OUYHCTKE
BOJBI.

IIpakTHuyeckoe 3HaueHHe TI'y0OK HEBEIHKO. Psan
MOPCKMX Ty0OK, ITOJYYHMBINUX Ha3BaHHE TyaJleT-
HBIX, C [PEBHEHIIINX BpeMeH J00BIBAIOT CO JHA MOPS
M IIOCJIe BBICYIIMBAHHSA NPUMEHSIOT OIS MBIThS.
B mamux nmpecHBIX BOJaX BCTpedaeTcs I'yOKa 600s-
2a, ofpasyolnasa HapoCThl Ha MOABOAHBIX IIpeaMe-
Tax. Ee MCIoJIb3yIOT B HAPOAHOM MeJUIINHEe KAK HAa-
PYKHOE IPOTHBOPEBMAaTHUYECKOE CPEACTBO U AJIfA OT-
OenmBaHUA M OYHIIEHUA KOXKHA. TaxKoe aeiicTBue Iy-
DOK OCHOBAHO Ha pPAa3ApPAKAIOIIEM JeHCTBHH IIPO-
OYKTOB 'KH3HEAEATeIbHOCTH U MEXaHUIECKOM BO3-
IelCTBUY HA TKAHU CKeJIETHRIX 00pasoBaHuil ry0oK.



e \.ﬂmgems cBOM 3HaHUs

1. K xakoMy THIY OTHOCATCA HanboJiee IPUMUTHBHBIE MHOTOKJIETOY-
HEIE OPTaHU3MEI?

. OT KaKuX OpraHU3MOB IPOUBOIILIN I'yOKHU?

T'ne oburaoT ryoxm?

Kaxoit ckener umeroT ryoxu?

Pacckaj)kuTe 0 BHEIITHEM BHJle U BHYTPEHHEM CTPOEHHH I'yHOK.
Kax ocyiecTBigeTcsa IATAHWE U [IUIeBapeHHe ¥ Irybok?

Yro Tarkoe mesores?

. Kakosa pons rybok B npupoge?

. Kak uesoBeK Mcnoabayer ryoKum?

10. Bemoasure 3agaame Ne 68 ma c. 61 (Pabouas TeTpans).

©OND ;AW

* l MNopgymante!

1. IToyeMy BO3MOXHOCTH OJHOKJIETOUYHEIX B OCBOEHHUH HOBEIX cpeJl 00H-
TaHWA ¥ UCTOYHUKOB IHTAHUSA OIPAHUYEHBI?

2. YUeM KJETKH MHOTOKJETOYHBIX OPraHU3MOB OTJIHYAIOTCA OT KJIETOK
OIHOKJIETOUHBLIX OPTaHHU3MOB?

‘ ' Pa6oTa ¢ KOMNbIOTEpPOM

Obparurech K AucKy. MIayunuTe MaTepHaJ ypoKa U BHIIIOJHHTE IIPe-
JI0OJKeHHbIe 3a/JlaHuA.

o) WHTepHeT-ccbinka

http://www.baikalfoto.ru/library/articles/fold_03/article_08.htm
(I'y6xu. Crpoenne, pasMHOMKEHHe ¥ 3HAYEHHE B JKU3HU YEJIOBEKA).

MyBKM — 3TO UCKIIOYMUTENBHO BOAHLIE KMBOTHbIE. WX Teno HanomuHaeT Bokan
WK MELWOK, MPOHW3aHHbIM NopaMu. Ha cBODOAHOM KOHLe HaxoauTCA BbiIBOAHOE
oTBepcTMe — ycTbe. Teno rybku obpasosaHo ABYMA COAMM KIIETOK 3KTO- U IHTO-
LepMbl, MEXIY KOTOPbIMM HAXOAUTCA CTYASHUCTOR BelecTso Me3orned. OpraHb! v
TKaHW OTCyTCTBYIOT. [OYTY BCE MPeacTaBMTeNM TUNa UMEIOT BHYTPEHHWUIA CKereT.
MuueBapeHme BHYTPUKNETOHHOE.

[yBKM OTHOCUTENBHO PEAKO BCTPEHAIOTCA B NPECHOBOAHbLIX BOAOEMAX; B MOPAX
OHM XMBYT B OCHOBHOM B npeaenax wenbda (40 rny6uHbl okono 500 M), HO MOXHO
Ux OBHapyXuTb U Ha OTPOMHbIX rnybuHax B 10—11 kM. ['ybkn nocensioTcs, Kak
NPaBWNo, Ha KaMEHUCTbIX rpyHTax. Hawbonbliee konuyectso BuOoB oburtaer B
TPOMMHECKX MOPSX, OAHAKO HEMano npefcTaBuTeneil 0CBOMNN 1 apKTU4eckue
BOAbI.
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Tun Knwe4yHononocTtHble

K KHIIeYHONOJIOCTHLIM OTHOCHUTCA GoJtee 9 ThIC. BH-

. Nyyesasn
0B, BEAYINHX HCKJIIOYHTEJIbHO BOJHBIH, IIPEHUMY- cuy:mer i ,
IeCTBeHHO MOpCKoil o6pas xu3uu. Cpeam HHUX p—— P (f

BCTpeYarTcs KakK cBOOOJZHOILIABAIOIIME, TAK M CH-
aaane ()OpMBI, IIPHUKpeNJIeHHble KO JHY HJIH IOJ-
BOJHBIM IpeaMeTam (1 garke KUBOTHBIM!) Oprasamns-
MbI. KMIITIeYHONIOIOCTHRBIE — ABYXCJIOMHEIE JKHBOT-
Hble, B OOJBIIMHCTBE CBOEM HMEMOIIHE JIYYEBYIO
CHMMETPHIO, C MEIIIKOBHUJIHLIM TEJIOM, Ha NepeJHeM
KOHIIe KOTOPOI'0 PacIloJioKeHO POTOBOE OTBEpPCTHE,
OKpYKEHHOe IIyIIaabiaMu.

K Tuny KUIIeYHOIIOJOCTHBIX OTHOCATCA KJIACCHI
2uOpoudHbLX, CUUPOUOHBIX B KOPALLOBBLX NO-

JAUNOS.
Knacc l'mapouaHbie

lopa co
Knacc o6venunsier okono 2,8 ThIC. BUAOB IKUBOT- | cnepmarosom-
HBIX, BeJVIIUX IPUKPENJIEHHbIA U IIIaBAIOIIUK 00- | fapy /

pas 'KHU3HU U MMEKU[HX DPasMephbl OT HECKOJbKHX @MO
MHJIIAMETPOB 10 1 M. ¢

Crpoenue rugpouaHbix. OcobeHHOCTH Oprasu3a-
MM THIIA MOXHO PACCMOTPETh HA IPUMEDE NPecHOo-
60010l zudpbl, KOTOPAas OPUHANIENKHUT K KJaccy
TUAPOUAHBIX. ['mMapa npejcrasisger cobOH MOJIAI

lapa

(rpeu. «mosnMIyc» — MHOTOHOTHH) MENIKOBHIHON

BBITAHYTOHN (hopMEI, JocTurarmmui 1,5 cM B AIHHY.

K cyb6erpary oHa npUKpenigeTcs IoJI0IMIBOM, pacmio- Monopgas rvapa
JIOXKEeHHOH Ha 3aJJHEM KOHIIe Teja. Ha npyrom KoH- Honosos

e HaXOAUTCA POTOBOE OTBEPCTHE, OKPYIKEHHOE BeH-

pasMHOXeHune

yuKOM miynajern. IIpm pasgpaskeHWHW y THADPHI CO-
KpaljaeTca He TOJBKO TeJ0, HO U IMyIIajablia, U OHA
CTAQHOBHTCA IIOX0XKel Ha MaJIeHbKUI KOJIMNadyoK.

Ilepensuraercsa ruapa, IIoo4YepelHO IIPUKDPEILIA-
SICh K cyOCTpAaTy TO IOMOIIBOM, TO POTOBLIM KOHI[OM
TeJa.

Crenrka Tesna ruapsl o6pasoBaHa JBYMSA CJIOAMH
KJeTOK: HAPYMKHEIM (3KTOIepMOI) M BHYTDPEHHUM
(9HTOZEpPMOIi), MEXIY KOTOPBIMH HAXOAWUTCA 6a-
3anvnana membpana. BHyTpH pacmososkeHa ITH-
IeBAPUTEIbHAA II0JIOCTD, 3aX0AAIIasa TaKKe B IIy-
najgsna. B 9KTOIEpMe MOMKHO PA3JIUYUThL KJIETKH
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SHTOOEPMA

HecKoJAbKuX TUHoB. OCHOBHAA Macca IIpelcTaBeHa
INUMENUANBHO-MYCKYLbHbLMU KIeTKaMu, UMe-
IOIMMH OTPOCTKH, B KOTOPBIX CKOHIEHTPHPOBAHBI
COKpATUTeJIbHEIE dJIeMeHThl. Kpome 3THX KJETOK,
B BKTOJIepMe HaXOoAATCA YYBCTBUTEJbHBIE, HEPBHEIE,
JKeJIe3UCThIE U CTPpeKaTeJbHbIe KIETKH.
JyecmeumenvHble KleMKU PACIONIOMKEHBl TAK
JKe, KaK U 3IHTeInaJbHO-MYCKYAbHEIE, T. €. OJHHM
KOHIIOM 0o6palneHbl HApY»Ky, a APYTUM IPHMBIKAIOT
K OasanbHOR MemOpaHe. Hepénbie KniemKu JieKarT
MeXIy COKPATHTEeJIbHBIMH OTPOCTKaMM Ha 0azaib-
HOIl MeMOpaHe W COeJMHEHBI MEeXAYy coboif oTpoCT-
kamu. OcobeHHo 00JBIIOE KOJHYECTBO HEPBHBIX
KJIETOK BOKPYT POTOBOTO OTBEPCTHHA, HA INYNAJb-
IIax, a TAKKe Ha IoJoIIBe. B COBOKYIHOCTH OHH 00-
pasyoT duddysnyro nepeényio cucmemy. Eciu
JOTPOHYTBLCA OO0 TUAPBI, BO3HHKIIEE B MEPBUYHBIX
_-=KJeTKax Bo30ykAeHMe OBICTPO pacHpoCTPaHAeTCH

Becnonoe II0 BCeil HePBHOM CeTH U XMBOTHOE OTBeYaeT Ha pas-
pasMHoXXeHune JpaKeHHe COKpanieHrueM OTPOCTKOB 3IIHUTe/INaIbHO-
(noukoBaHwue) MYCKYJIbHBIX KJIETOK.
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Alenesucmovie kniemxu TO¥XKe B OCHOBHOM KOHIEHTPHPYIOTCA Ha
nepeiHeM M 3aJHeM KOHIAaX TeJa, C IIOMOIIbI0 MX KJIEHKOro ceKpera
rugpa OpUKpenisgeTca KO AHY UK MHBIM IOABOJAHBEIM 00BEKTaM.

Cmpexamenvrovie (Kpanuénvie) KiemKu — OTIAYATEIbHBIA
NPHU3HAK KHUINEYHOIOJIOCTHRIX — paclpeielieHbl 110 BCel 3KToaepMe,
HO 0cO0€HHO MHOT'0 UX Ha NIYNAJBIAX U BOKPYT pra. CTperkarenpHasa
KJIeTKa HMeeT KallCyJay, MOX0KYI0 Ha MYy3bIpeK, BHYTPH KOTOPOI Ha-
XO[AUTCHA CBEPHYTAsA CIIMPAJIBIO [10JIad HUTh. Ha MOBEPXHOCTH KIETKH
PACIOJIOMEH YYBCTBUTEJILHBIN WMWK, BOCIPHHUMAIOIINAHA BHEIIHUE
BO3ZielicTBusA. B oTBeT Ha pasApakeHHe CTPeKaTeJ bHAd KallCyJia BhI-
OpaceIBaeT COZep:KaIylocad B HeM HUTL, KOTOpas BhIBOpadyMBaeTcCH,
KakK maJjiell nmepyaTku. BmecTe ¢ HUTBHIO BBIIENACTCA O0MUTraloIee
UIN SJ0BHTOe cogep:xumoe. TakuM o0pasoM THAPOUIHBIE MOI'YT
00e3IBMKHUTE WK Napajlu30BaTh JOBOJBHO KDPYIHYIO AOGBITY, Ha-
NmpuMep IHUKJIONOB MM AadHHH, a TaK)Ke HAHECTH CYIIeCTBeHHBIe
TOBPEXKIEHUS Bparam.

KieTouHBle 5/1eMEHTHI 9HTOAEPMEI NPEACTABIEHBl AMHTEIHAILHO-
MYCKYJIBHBIMH H XeJe3UCTBIMU KJIEeTKaAMU. JIIUTEeIHATILHO-MYCKYJIb-
Hble KJIETKH YacTO MMEIOT MXT'YTHKU M BBIDOCTHI, HAIIOMHHAIOI[HE
nceponoauu. JeyesrucTole KJIETKU BHIAENAIOT B MUNEBAPUTEILHYIO
IIOJIOCTE IIHINEBapHUTeJAbHbIE (DEPMEHTHI, HAHOOJIBIIEe KOJHIECTBO
9THX KJIETOK pacmoJjiaraeTcs OK0JIO pTa.

¥V ruzap umerorTca U HexuddepPEeHIUPOBAHHEIE NPOMEHCYMOUHbLE
KlemKu, Naillie Ha4aj0 BCeM JPYI'UM THUIIAM KJIETOK 3KTO- U BHTO-
Aepmbl. M3 HuX ke 06pasyioTca U noioébvie KilemKu.

Mutanune ruppoungHbix. I'ugaper — xumEEKA. CTpeKaTelbHbIE HH-
TH ONYTHIBAIOT NOOBIYY M MapaJM3yIOT ee. 3aTeM I'Hpa 3aXBaThIBaeT
ee MynajJbllaM{ U HaIpaBJsieT B poToBoe oTBepcTre. OHU 0YeHB Mpo-
JKOPJIMBBI: OJHA I'MJpa MOMKeT IIPOTJIOTHTH 32 KOPOTKHUM CPOK J0 II0-
JIYAIOKHUHBI MEJIKMX IIPECHOBOAHBIX PA4KOB — AadHUM.

IIpornouennasa nNuima nNomnajaeT B NUIEBAPATEILHYIO I0JIOCTE, I1H-
mieBapeHue y rufp xKoMmMOuHMpoBaHHOe. [IpeaBapuresbHO mumia 06-
pabGarbiBaeTca GepMeHTAMH ¥ H3MEJIbYaeTcA B INHINeBapPUTEJIbHOM
IOJIOCTH. 3aTeM HUINEeBbIe YACTHILI (haromuTUPYIOTCA SIMUTEIHATBLHO-
MYCKYJIBHEIMH KJIETKAMH U B HUX NepeBapuBaioTcs. V3 KjIeTok mpo-
AYKTBI 00MeHa BBIJEJNAIOTCA B ITHIEBAPHUTEJBHYIO II0JIOCTh, OTKYZIA
BMECTe C HellepeBapeHHBIMH OCTATKAMMY ITHIIHA BHIOPACHIBAIOTCH B OK-
PYKawInyio cpejy Yepe3 POTOBOE OTBEPCTHE.

PazmMmHoXeHWne ruapounaHbix. PasmuoxkaoTesa ruiponjabie Gecro-
JIBIM H I010BbIM nyTeM. IIpu 6ecriosiom pasmMHOMKEHHU HA TUAPaxX 06-
pasyooTcesa noyxku. OOBIUHO Ha TeJsle I'APLI UMeeTCHA OHAa I HeCKOJIb-
KO IOY€eK, KOTOphIe, BhIpacTasd, o0pa3yioT Ha HepelHeM KOHIe TeJa
POTOBOE OTBEPCTHE, OKPYKeHHOe IIYNaNbIlaMH, H OTASJSITCA OT Ma-
TEPUHCKOI'0 OPraHu3Ma, HaYMHAaA CAMOCTOATEIbHOE CYIeCTBOBaHMeE.



Hacrosamux KOJOHHI r'HApsl He 00pasyior. IIpu 6raronpuaTHBIX ye-
JIOBUSIX IMHUTAHHUS MOYKYIOTCS OHM O4YeHb MHTEHCHUBHO. JIeToM ruapsl
pPas3MHOKAIOTCA OOBIYHO NOYKOBaHUEM, HO C HACTYIJIEHHEM OCeHH
HauYMHAaeTCcHA II0JI0OBOe padMHOKeHue. I'uApel MOryT OLITEH U repMadpo-
aurtaMu (000emoNIbIMK) M Pas3jesLHONOJLIMHA (HanpuMep, cmebenb-
yamas zudpa). llosoBsle KiaeTKku o0padyiorcs: B akTogepMe. B aTux
MecTax dKTOoZepMa B3AyBaeTcs B BHIe OYrOpPKOB, B KOTOPBIX 00pa3sy-
IOTCA WJHA MHOTOUYMCIEHHBIE CIePMATO30HJBI, WU OJHA aMebOBH-
Haa sAiunexaerka. CrmepMaTo30uIbl BBIAEAAIOTCA B OKPYKAIOIIYIO
CpeAy M TOKOM BOJLI JOCTABJSAIOTCA K AHIEKJIeTKaM.

ITocne oNIOZOTBOPEHHUs, MPOUCXOAAIINEr0 HA TeJe THAPHI, AWIe-
KJIeTKa IOKpbIBaeTca 000si0uKoii. MarepuHCKUi#l opraHuaM noruba-
eT, a MOKPLITOe 000JI0YKOM A0 Mepe3HMOBLIBAET U BeCHOM HaYMHa-
eT pa3BUTHEe. OMOPHOHAJNBHBIM IEepHOJ, BKJIKOYaeT BCEro JBa dTama:
dpobnenue (GbICTPOE AeNeHNe KIETOK) 1 zacmpyaayuto (o6pasosa-
HUe AByXcJoWHOro opranusma). ITocsie aToro mMojofas rapa moKu-
JaeTr Aiesbie 000JI0UKH W BBEIXOJAHUT HAPYXKY.

3HauuTeabHOE KOJUYECTBO BHAOB I'MPOMJHEIX 0DHTaeT B MODPAX,
rfe BO3HHKAIOT MX Hebosbmue xogoHHH. KosoHmanbHBIe (QOPMBI
pasMHOKalTCA GecroabIM myTeM — MoukoBanmeMm. MHOrAa y HEKo-
TOPBIX IpeCTaBUTENIeH KJacca r’HJPOMAHBIX, TaKe IIOYKOBAHUEM,
o6pasyioTcA II0JIOBEIE 0c00M — 2udpomedy3ut, Iepexoasmnye K CBO-
fopHOMIaBaOIeMy 06pa3y KU3HH. ¥ HHX (DOPMHUPYIOTCA CHEIHATb-
HbIe II0JIOBBIE KeJie3bl, MPOAYIUPYIOIIHEe I0JIOBble KIeTKH. Omio-
JOTBOPEHMe U PasBUTHE AMIA MPOTeKaloT BHe MaTePHHCKOro opra-
Hu3Ma. V3 siina BHEIXOAUT JIMUYHHKA, MOKPBITASA PECHUYKaAMH, —
naanyna, KOTOpad B JajbHelIlneM NPUKDPENIsSeTcsd K IOABOJHBIM
IpeaMeTaM M JaeT Ha4ajlo HOBOMY IIOJIMITY.

YKn3HeHHbIA UKD rugponaa obenmm

'y R, AuekneTka

JTnymnHka
(nnaHyna)
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Knacc CumcpongHbie

Cuudougnsie Meay3bl IPeACTABIEHE] BUAAMH, 00H-
TAIONIAMHA TOJBbKO B MoOpAX. OHH 3HAYHATEIBHO
KpyIHee I'HAPOMeNy3; 30HTHUK IlUaHeu, Halpumep,
MOJKeT HOCTHraTh 2 M B JUaMeTpe, a JJWHA MIyHa-
ner; — 30 m.

Meny3bl MMEIOT BHA KOJIOKOJNIA HJIM 30HTHUKA.
B nierTpe HMXKHEIH — BOTHYTOM — CTOPOHEI TeJIa pac-
IIOJIOXKEeH POTOBOIl cTefesleK C POTOBBIM OTBEPCTHEM
Ha HImKHeM (cBoOogHOM) KoHIE. Yepes Hero yaand-
I0TCH HellepeBapeHHbIe OCTATKHY MUIMH (KaK Y TUApo-
UAHBIX). POoTOBOE OTBEpCTHE OKPYYKEHO IIyIajbIia-
MH M OTKDBIBAETCS B IHIEBADUTEJBHYIO TIOJIOCTE.
Temo 06pa3oBaHO ABYMSA CIOAMH KJIETOK — 3KTO- U
aHTO/epMO. MexXay HUMHU HaXOQUTCSA CTYAeHHC-
TBIH CJIOiT Me3orJien, comep:kamuii 1o 98% Boawl.

Menyssr pasgensHOmONbI. Ilo0BEIE 3Keme3nl 00-
pasyloTca U3 9HTOAEPMBI B HHIKHEH YacTH MKeny-
ka. ITosioBEIe KJIETKHM BBIBOASATCS HAPYIKY Uepes po-
TOBOe oTBepcTHe. OIIONOTBOPEHNE U PA3BUTHE IIPO-
ucxXonAaT B Boae. V3 gfina BBIXOAWUT JHUYMHKA —
IIaHyJ1a, IPUKpeIAomascsa K cyberpary. B npo-
Imecce JaJbHEHIIIEro pPasBUTHA U3 Hee oOpasyerca
IIOJIUII, IIOYKOBAHUE KOTOPOTO MIPUBOAUT K IIOSABJIE-
HUI MOJOABIX Meny3. Takum oOpasom, ciudowns-
HBbIEe MeJy3bl 0071aal0T YeTKO BHIPA’KeHHBIM Yepe-
NOBaHMEM IIOJOBOTO U 6eCcnosoro MOKOJIeHUH, Ipu-
yeM HauboJiee pa3BUTO IIOJIOBOE IIOKOJIEHUE,

XKnsHeHHbIN UMKN cundomenysbl aypenum

Cnepmatosoungb

JTn4mnHka
nnaxyna)




Knacc Kopannogbie nonunbi

KopannoBeie momunsl — caMblil OOMIMPHBINA KJIACC MOPCKHX KHIIIeY-
HOMOJIOCTHBIX, OH HACYUTHIBAET OK0JI0 6 ThiC. BUI0B. ITO }KUBOTHEIE,
BeYIHe UCKJIIYUTENIbHO IPUKPEIIEHHBIH 00pas :Ku3Hu. AKmuHuu
SKHUBYT OT/IEJILHO APYT OT Apyra. BoNbIIHHECTBO e BUA0B KOPAJJIOB —
KOJIOHHAJBHBEIE (OPMBI, HAIDUMED 60CbMUJLY4eBble KPACHbLE KO-
panivt, 3 KOTOPLIX U3TOTABIMBAIOT YKpameHud. [lpyrue, madpeno-
pPOBbLe KOpaaabl, paspacraich, 00pa3yioT U@Ll B TENJILIX MOPAX H
OKeaHax.

Ilo BHyTpeHHeH OpraHuU3anyy KOPAJJIOBble TOJHIBI HAIOMHHAIOT
rugpougHbiX. Temo uMeer opMy HUIUHADPA, HA OJHOM KOHIIE KOTOPO-
ro pacrmoJIOKeHO IeJeBUAHOEe POTOBOE OTBEpPCTHE, OKPYKEHHOe IINy-

Mappenopogblie Kopannbl, o6pasyioume pudbi




OajabllaM#i; APYTHM KOHIOM IIOJHI HIPHKPEIJIAeTCA
K TPYHTY WM, ¥ KOJOHHAJBHBIX (DOpM, CBA3aH C
JPYTHMHU YJIeHaMU KOJIOHHH Yepe3 ITHUINeBapPUTe b-
HyI0 nonocte. Hapy:kHasa sKTofepMa 3aBOpadYuBa-
eTcd M BBICTHJIaeT IIoTKy. IluimeBapuTenpHas 1mo-
JIOCTh, BBICTJIAHHASA JHTOAEPMAJILHEIM 3IHUTEIHEM,
pasjesieHa IeperopogKaMi Ha KaMepHhl.

Y nopaBnAIero 6OJbIINHCTBA KOPAJJIOB X0PO-
III0 Pa3BUT U3BECTKOBLIM CKeJeT, HAPYKHBIA HJIH
3aJeralpuiuii B Mesoriee. B psaze caydaes y HEKOTO-
PBIX BHJIOB B0CbMULYUEEbLX KOPALLOE CKeJeT
IIpeAicTaBlIeH POronojo0HBIM BellecTBOM. BeTpeua-
IOTCA KOpPAJJIOBBIE IIOJMNLI, JUIIEHHLIE CKeJeTa,
Kak, HalpuMep, aKMuUHUA — KDPYIHBIA OXMHOY-
HBIH [10JIMII, BeCbMa HAaIIOMUHAIOIIWI I'UAPY U Iepe-
MeINalIuicad Ha MYCKYJHCTOH mnogomee. Hawu-
fonbmIee 4MCJIO BUAOB KOPAJJIOBBEIX IOJHMIIOB, 06M-
TAIOMIUX HA MEJKOBOJbe B TPOIHYECKHUX MODHAX,
CcOCTaBIfAeT OCHOBY PU(OB, ATOJJIOB M OCTPOBOB.
9TH KOPAJLJIEl UTPAIOT BasKHYIO POJIb B IPUOPEKHBIX
coobmecTBax, BKJNYAKIIAX 3HAYUTEJIbHOE KOJH-
YeCTBO KHBOTHBIX U PACTEHUI.

Il1a HaceJleHHA TPOMHUYECKHX CTPaH KOPAJLIOBBIe
pudEl UMeIOT OYeHb Ba)KHOe 3HAueHUe. Kopasbl
HCIONb3YIOT KaK HCTOYHHUK HM3BECTH, CTPOUTEb-
HbIIl MaTepuas JJIA IOCTPOMKHM MOPCKHUX COOpPYHe-
HUH: MOJIOB, IpU4ainoB, HabepesxHBIX. BpycoMm ma
KOpPaJIJIOB MOCTAT ynunbl. PefKue uepHBIe U Kpac-
HBIe KOPAaJJIbl HAYT Ha U3TOTOBJIEHUE YKPAIIeHWH.

CxeMa CTpoeHUsi aKTUHUK

Me3sornes 3HTOgEpMa

IkTonepmMa
Por

* Ulynanbua Mopckue

nepbs

factpansHas
1o10CTh

MNeperoponku

lMogowiBa




KaxoBbI 0COGEHHOCTH BHEITHE'O0 CTPOEHUSA THAPEI?

Kak yerpoeHa aKkToepMa KUIIEYHOTOJOCTHBIX 7

KakuMm THIOM HEepBHOM CHCTEMEI 00/1aJal0T KAIIeYHOIOJIOCTHERIE?
Kak ycrpoeHa cTpekaTenbHadA KIETKA THIADPHIT7

Kakue KJIeTKH 06pa3yioT BHYTPEHHHH CJIOH THAPHI?

PacckaskuTe 0 IUTAHUM THAPHI.

Kak ocyiecTBiseTcs MNpoOIece MUIEeBAPEHUA Y M'AIPhIT7

Yro Takoe IPOMEKYTOUHBIE KJIETKH, KAKOBE UX QYHKIHUA?

Yro Taxkoe repmadbporuTaM?

Kax pasmHOMKaeTcsa U passuBaeTca ruapa?

11. Yro Takoe rugpoMeny3sI?

12. Yro Takoe naaunysa?

13. Bomonnaure saganue Ne 78 ua ¢, 64 (Pabouas Terpans).

14. Bribepure npaBuiabHEIH oTBeT. Tect Ha c. 89—93, Bapuanr 1 (Tec-
TOBEIE 3a/JaHUA).

SOPTS U A WN -

[y

.

* ’ Mopymante

Hoqemy KHIIeYHOIIOJOCTHRIE ITOJYYHUJIA TaKoe HasBanme?

JlabopatopHas pabora
Brimonaute pabory Ne 9 ma ¢. 14—15 (JIaGopaTopHable paboThl).

Q PaboTta c KomnbioTEPOM

O6paruTech K AucKy. M3yunTe MaTepuas ypoKa U BBIIIOJTHHUTE Ipe-
JIOKEeHHbIEe 3alaHUA.
(i) WHTepHeT-cChbINKm
1. http://rybafish.umclidet.com/kishe4nopolost.html (Kumeunomno-
aoctHbIe. Obmas xapakrepuctuka. Kiaaccupuranmusa).
2. http://zooex.baikal.ru/bidermat/hydra.htm (O6masa xapaxTepucTH-
Ka ruapsel. PoTorpaduu).
3. http://sbio.info/list.php?c=orgkishka (Kumeunonomoctuble. 06-
mas XapakTepucTHKa. Kiraccudpuramusa).
| KWLeYHONONOCTHbIE — 3TO HU3LIME MHOTOKIETONHbIE XXUBOTHbIE. WX Teno co-
| CTOWT M3 ABYX C/IOEB — 3KTOAEPMbI W 3HTOAEPMbl. [N KMLWEeYHONOMOCTHbIX Xa-
i PaKTEPHO Hanu4mne CTpekaTtenbHbIX KNeToK M nuLieBaputensHon nonoctn. OHK Be-
| BYT NCKIIOYMTENBHO BOAHBIN 06pa3 XuM3HW. BCe KULWIEYHONONOCTHBIE — XULLHWKN.

A



Tun MNnockue yepsu

K Tuny niaockux yepBeil OTHOCAT TPEXCJIOHHBIX ABYCTOPOHHE-CHMMe-
TPHUYHBIX KUBOTHBIX. TeJI0 UX IOCTPOEHO U3 IPOU3BOAHLIX TPEX CJIO-
€B: 9KTO-, 9HTO- U Me3ojaepmbl. Crenka Tesa o6pazoBaHa KOMHO-MYC-
KYJbHLIM MEIIKOM, II0JOCTh TEJIa 3al0JIHEHA MapeHXHMOI.

B nacrosaee BpemMsa usBecTHO O6oJiee 12,5 ThIC. BUIOB ILJIOCKHUX 4ep-
Be#l. OHM 00BEeIMHEHBI B HECKOJILKO KJIACCOB, M3 KOTOPLIX HauboJee
u3BeCTHHI Tpu: Pecnuunvie, Cocanvwuru un Jlenmounwie. Ilocaen-
HHe [Ba KJiacca B NPOIecce SBOJIOIHNH MePelLIn K IapasuTU3My H
3HAYHTENIBHO OTJIHYAIOTCA 110 0COOEHHOCTSM OPraHU3aIuHu OT CBODO/I-
HOYXHUBYIIIUX DECHUYHBIX uepBeii. OHH, B 0COOEHHOCTH JIEHTOYHBIE
4yepBH, YTPATUIU PAJ OPraHOB M CHUCTEM, IIO3BOJIAIOIIUX CYIECTBO-
BaTh BHE OPraHM3Ma-XO03AKHA.

CrpoeHue NNockmMx yepsen. ¥ BceX IJIOCKHUX YepBeil TEJI0 BBITH-
HYTO U YILIOILIEHO B COUHHO-0PIONIHOM HanmpaBJIeHuH. OTUeTInBO BbI-
JleJIeHbl IePeJHUH 1 3alHUH KOHIbI. MHOrHe cBOOOAHOKHBYINIE Uep-
BHU HA IIepe/iHeM KOHIle MMEeIOT II[yIaJblleBAHBIE BRIPOCTHI, HECYII[HE
OpraHbl YyBCTB. JIeHMOUHbLE YepPB8U U COCANLbULUKL — TIapa3uThI,
OHM UMEIOT Pas3JIUYHbIe IPUCIOCODJIeHUA IJIA IPUKPEILIEHHA K Tely
X03AHHA: IPUCOCKHY UJIHM KPIOUbsd. PazMephl IIIOCKUX yepBel KoJeb-
agiores ot 0,5 MM 1o 50—70 cm (v cBoBGogHOKUBYIIIHX (HOPM) U Haxke
30 M (y nmapasuToB). Tesno npeacrasiger coboil KOKHO-MYCKYJIbHBIH
MEIIIOK, MOKPBITBIN SMUTEINEM, TI0J] KOTOPBIM HAaXOAUTCA MBIIIEU-
HBIHM CJIOH; IIOJIOCTH TeJia HeT, IPOMEXYTKH MeXK/y OprasaMu 3amoJ-
HEHBI PBIXJIOH COeIUHUTEILHON TKAHBI0 — MTapeHXHUMOM.

BHewHwWiA Bug,

MonepeyHbi paspes nnaHapum
B pp P Koxa nnaHapum

PecHunykm
Konbiesble

MbILULbI

lMpononsHbie |

MYCKY/TbHbIM
MeLioK



| CUCTeMBbI OpraHoB
nnaHapum

HepsHas
C o cucTema

ﬂwmeaapmeanan
cncremMa

BoipenurensHas

MonoBass «
CMCTE'MB\

PoroBas
npucocka

bprotHas
npucocka

HepBHasi cucTemMa IIpeJCcTaB/IeHa HEPBHBIMHU y3Ja-
MH, PacloJIO}KeHHBIMH Ha Ilepe/lHeM KOHIe Teja, —
MO3TOBBIMH FAHIVIMAME H OTXOAAIMMH OT HUX HEPB-
HBIMH CTBOJIAMH, COEAHEHHBIMH IIePEMbIUKAMHU.

OpraHbl YyBCTB, KaK INPaBUJIO, [PEACTaBJIEHEI
OT/EeJIbHBIMH KOXHBEIMU PECHHYKAMH — OTPOCTKA-
MM YYBCTBHTEJbHBIX HEPBHEIX KJIeToK. Hexorophie
cBOBOHOKMBYII[ME IIPeICTABUTENH THIIa B IPOIec-
ce IPHUCIOCOGIeHUs K YCIOBUAM CYIIeCTBOBAHUA,
Tpebyromum GoabIIOro pasHooOpasud JBUIKEHUIH,
npHobpesu NIPUMHUTHBHBIE OPraHbl 3peHUus — CBe-
TOUYBCTBHTEJbHBEIE TUI'MEHTHBIE TJIA3KHU U OPTraHbl
paBHOBeCHS.

MuuweBapuTenbHasa cUCTeMa ecTh He y BCeX Be-
AVIIMX [OapasuTH4YecKUid obpas ’KU3HH ILJIOCKHX
yepBeii. Y ¢BOOOAHOKHBYIIUX PeCHUYHbLX U TIapa-
3UTHUYECKUX COCALbUWUKOE THIleBapuTeIbHad
TpyDOKa mpeAicTaBIeHa MYCKYJIMCTOH TIJIOTKOH, OT-
KpBIBalOMIeiicsa HAPY’KY POTOBBIM OTBEpPCTHEM, dac-
TO B I|eHTpe GPIOINHOH CTOPOHBI TeNTa, ¥ KUIIKOM.
OHa BBICTJIAHA >KEJIe3HCTHIM JIIHTEe/JIMeM, Pa3BeTB-
JeHa ¥ 3aMKHYTAa. 3aJHEIPOXOAHOI'0 OTBEPCTHA
HeT, HellepeBapeHHble OCTATKH IHIHA YAAIAIOTCH
yepes poT.

BbigenurenbHas cMcTemMa IpejcTaBieHa CHCTe-
MOii pa3BeTBJIEHHLIX KaHAJbIEB, 3aKaHIYNBAIOIHAX -
cs B IApEHXMMe 3Be34aTEIMU KJIeTKaMU C IYIKOM
PecHUYEK. Kanaablbl coOBIIAIOTCA C BHEITHEH cpe-
0¥ BBIZIEIUTEIbHBIMHE OTBEPCTUAMU.

JbiXxaTenbHON ¥ KPOBEHOCHOW CUCTEM HET; ra-
3006MeH ¥ TPAHCIOPT BeIecTB II0 OPraHU3My OCy-
IIEeCTBJIAKTCA MOCPEACTBOM AUDOY3HUH.

NMonoBasa cucrema. IljocKkume yepBH — TepMa-
(poAUTHI; IOJIOBas CHCTEMa COCTOMUT M3 ITOJOBBIX
JKese3 — CeMEHHMKOB M AWYHHUKOB — H CJIOMKHOM
CHCTeMBI IIPOTOKOB, CIYKAIIUX JJIA BhIBeJIleHHA I10-
JIOBBIX KJIETOK.

CrpoeHue cocanbLyvka
BetBb knLUEYHMKE

«Mo3zr»




PasnnyHbie BUObI
pecHUYHbIX YepBen
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Mono4Ho-benas

nnaHapus

Knacc PecHn4Hbie yepBu

BonpmmuHCTBO pecHMUYHBIX 4YepBeil — CBOGOIHOIKHU-
ByIllU€e XWUBOTHBIE, BeJlyllue, KaK IIPABHUJIO, XMKII-
HbIM 00pas xu3HH. OHM MOEJAaI0T MHOI'MX IIPOCTeii-
muxX (MH(QY30puii, KOPHEHOXKEK, JKI'YTHKOHOCIEB),
HeMaToJ, MeJIKMX pakooOpasHBIX, JIHUUMHOK KOMA-
POB — 3ayacTyio Oojiee KPYIHBIX 3XMBOTHBIX, 4eM
oHu camu. Hexoropsie hopMbl HamazaoT Ha CBOMX
cobpateeB. I'uapa ¢ ee 3aIUTHBIMH CTPEeKATEILHEL-
MH KJeTKaMHU TaKiKe MOABEPraeTcs NX HalaleHusaM.

Yucno BUAOB PECHUYHBIX uYepBeill JOCTHUTraer
3 ThIC. TO MOPCKHE UJIK IPECHOBOAHEIE KUBOTHEIE;
HEKOTOpPBIe BH/BI XUBYT B II0YBE, BO BIAKHLEIX Me-
cTax oOuTaHuA.

Tesno uepBeil MOKPHITO 3MUTEJIHEM ¢ MHOKECTBOM
pecHMYeK. [[BuskeHHe pPeCHHYHEBIX, ¢ OLHOH CTOPO-
HbI, Pe3yJIbTAT OMEeHUA PECHHYEK HAPYKHOTO 3IIH-
TeJIHs, ¢ APYrod — CJAeJCTBHE COKPAIlleHNA KOMKHO-
MYCKYJIBHOT'O MeIIKa. JTH YePBH M I10JI34I0T, U ILJIa-
BaIoOT.

B npomnecce neperapuBaHusa MUINKY ¥ PECHUYHBIX
4YepBeil, TaK e KaK Yy KHIIeYHOMNOJOCTHBIX, 00JIb-
I10e MeCTO 3aHUMaeT BHYTPUKJIETOYHOE MUIeBape-
Hue. YacTusl DUy, IpeABapATeNbHO IOABEPTalo-
npecsa 06paboTKe CeKPeToM IJIOTOYHBIX JKeJes, Mo-
CTYHAIOT B KMIIEYHHK H 3aXBATBIBAIOTCA KJIETKAMU
KHIeYHOT'O JMHUTENHsl, B KOTOPHIX (DOPMHPYIOTCS
MHOTOYVCJIEHHbIE THIeBAPHATEIbHEIE BAKYOJIIH.

PecHuunbIX YepBeil oTIMYaeT BLICOKAs pereHepa-
THBHaA cnocobHocTs. Tak, maxe coras 4acTs ux Te-
Jla cIOoCOOHAa BOCCTAHABJIMBATLCA B IEJIOE JKHBOT-
HoOe.

IITvpoxko M3BECTHHIN IpeACTABUTENb KJACCA —
MONOYHO-Oesaa naaHapus OOUTAeT B 3aWJIEHHBIX
9acTAX NPYAOB U PYYbeB, KaK IPAaBUJIO, Ha HUYKHEH
CTOPOHE KaMHel W APYIHX IOABOAHBLIX IPEIMETOB.
Ee Teno BerranyTo, gocruraer B giuuny 1,5 M, duc-
TOBH/HO M OOBIKHOBEHHO JIUIIEHO KAKWUX OBl TO HHU
ObL10 MpumaTKOB. JIMIIL Yy HEMHOTMX PECHHYHBIX
Ha IIepeJHeM KOHIE TeJia HMeIOTCsS He(OoJIbIIHe IIy-
najableBUAHbIe BEIPDOCTHI.



Knacc CocanbwUKu

OpraHu3alys 3THX JKHBOTHBIX BO MHOTOM HAIIOMHHAET 4epThl pec-
HUYHBIX YepBeil, HalpuMep NJaHapuu, OAHAKO, B OTJIMYNeE OT HUX, CO-
CANBIMAKA BeAYT MCKJOUMUTENLHO IapasuTHYeCKHi obpas KUIHH.
@opMa Teja COCAJbIMKOB dalle BCEro JIMCTOBUAHAM. Cnenmanmusa-
1M A UX TPOABIAETCH B HAIMIHHU NPUCOCOK, WUTLOE, KPIOWbeé 1 IPY-
X IPHCIOCOOJIEHUH /A NPUKDPEIVIeHUsd, B BBICOKOM DasBUTHH IIO-
JIOBOM CHCTeMbl, NMPOXOXKIEHUH CJIOMKHBIX JKHU3HEHHBIX IUKJOB CO
CMEHOH X035eB, a4 TaK)Ke B YIPOIIleHUH OPraHOB YyBCTB.

KJiace cocaIbIIMKOB BKJIKOYAET OK0JO 4 ThIC. BU/OB.

THNWYHBIA TPeJCTABUTENb KJActa — MNEeYeHOYHbLL COCANbUUK,
NapasUTHUPYOLIUAN B KeJTYHBIX IPOTOKAX [eYeHH H KeITHOM IIy3bIpe
pAna mo3BoHouHBIX. Ilapasur paspyliaeT IeuyeHOUHbIE KJIETKH, ITO
MOJKET IPHUBECTH K KPOBOTe4eHHIO, 4 TAKIKe BaKyIOPKe KeJIHBIX XO-
OB ¥ MOSIBJIEHUIO KeJITYXH.

YKu3HeHHBIA MUK NeYeH0YH0z0 COCANlbUuKa NTPOTeKaeT Co CMe-
Hoit x03AeB. OKOHUYATENLHLIN, OCHO8HOU X03AUH, B Tejleé KOTOPOTo
MapasuT PasMHOKAeTCA IOJIOBBIM IIyTeM, — KPYIHBIA MJIH MeJKHI
poraThiii CKOT, JIOIIAAH, CBUHbH, YeJIOBEK U JP. ITpomencymournviLil
x03aun, TAe JUYMHKA [apasuTa IPOXOAUT ONpeJe/eHHble CTaluH
pPasBUTHUA, — MOJLIIOCK IPYAOBHK MAaJIBIH.

sdiio newenourHozo cocasbu,uKa HaUYNHAET PA3BUBATHCH, TOJBKO
[IOIAB B BOAY, I'le M3 HEro BBHIXOAMUT JIHYUHKA C DECHUYKAMH. 3areM
JMYMHEKA BHEAPAETCA B TEJO MAJOro MPYAOBUKA. 37eCh MapasuT mpe-
BpalaeTca B CJAeAYIONIYIO JUUYMHOYHYIO CTAlMIO, 3aTEM OH IOKHAAET
MOJIJTIOCKA M aKTHBHO mepejasuraercd B Boje. Ha aToil cragum neue-
HOWHBLIL COCALbULUK TIPUKPEILIAeTCS K CTe6IAM pacTeHui 1 IOKPHI-
Baercs TojcToii obomoukxoii. OGpasyercss yuema, A0JI0 COXpPaHAIO-
mas KusHecnocobuocTs. IIpornoueHHas UBOTHBIM, HCTA IOITAAAET
B KUIIIEYHUK, 000J0YKA ee pacTBOpAeTCsH, U IapasuT Yepes KPOBEHOC-

| HBIE COCYJBI IPOHUKAET B IIeYeHb, I/le NOCTHUTaeT II0J0BO3PEJIOro co-
CTOAHUA.

YKMU3HeHHbIN LUKN

rneyeHoO4YHOro cocanblynKa OCHOBHOW XO38MH

Monoso3penan
ocobb Yepss

Anuo

Nn4ymnHka

y CABLLION TIpOMEXYTOYHbINA XO3AUH & Jnantka
. - : ~ C pecHuYKaMwu
Pa3suTie NUHUHKA

B8 NPYA0BMKE




lonoska

Knacc JleHTOuYHbIe YepBu

JleHTOUHBIE TIJIOCKHE YePBH, KaK U COCAJBIIHKH,
Be[yT HMCKJIIOYHUTEJbHO IapasuTHYecKuil obpas
JKU3HHU, U BTO HAJOKHUIO HA HUX 3HAYHUTEJNHHO
GoJIBIINIL OTIIEYATOK, YEM HA COCAJIBITUKOB.

Knacc Bkaouaer 0kos10 3 ThIC. BHIOB.

B mosroBo3pesiom cocToasENM OHU OGHTAIOT B TOH-
KOM KHINIeYHHKe [I03BOHOYHBIX; JTUIUHOYHEIE Gop-
MBI KHUBYT B IOJIOCTH TeJla M BHYTPH DPa3JIHYHBIX
OprasoB 6eCIIO3BOHOYHBIX M MO3BOHOYHBIX.

BesnunHa B3POC/ABIX JIGHTOYHBIX YepBeil KoJel-
sgercs or 1 mm g0 10—30 m. Oxpacka Tesa 0gHO0G-
pasHas — Oenada WM KelTOBaTas, XapaKTepHAas
ANA MHOTMX BHYTPEHHHX mapasuToB. Teso jieHTO-
BH/IHO€, CUJIbHO BBITAHYTO B JJIMHY U B OOJIBIIMHCT-
Bé CJIy4aeB MOJeJIeHO Ha 3HAYUTEJIbLHOe YHUCJIO uJe-
HUKOB. MHOrza rteno Moxxer ObITH HepacuJieHeH-
HeIM. Ha nepesrem Konne — HeGoabmIas roioBxa ¢
OpraHamMu NPHUKPENJIeHUs (IPHUCOCKAMY WUJIH KpPIO-
4YbsIMH), 32 Hell ciefyer He pas3/ie/IeHHASA HA CerMeH-
THI IIeHKa, a Jajiee — YJIeHUKH.

JleaTouHBIe YepBU TriyGiKe M IIOJNHEe, YeM CO-
CaNbIMUKH, IPHUCIOCOOUINCH K IIapasHTHIECKOMY
CYIIECTBOBAHHUIO: Y HMX OTCYTCTBYeT KHIIEYHUK,
a NUTaHWe NPOMUCXOJUT NyTeM AHMPY3UH Beeil mo-
BEPXHOCTBIO TeJIa; IMYMHKH, KAK U B3POCJbIe I0JI0-
BO3pesible 0COOM, BeAyT NapasMTHYECKHit obpas
SKUBHHU.

Boiuuil yenensv, N1apasuTHPYIOUIHAH B KUIIEYHHU-
Ke 4eJIOBeKa, 3a CYTKH oThAensieT 5—7 u Oojiee uje-
HUKOB, B KOTOPBIX HaXOJUTCA OKOJIO 2 MJH SHII.
Ao nmonazaer ¢ (pexkaTHAMH uyellOBeKa B OYBY.
Ecnu BmMecTe ¢ TpaBoii 0HO OKa3bIBaeTCA B MUIIEBA-
PHTEJIBHOM TPAaKTe KPYOHOrO POraToro CKOTa —
OPOMEKYTOYHOIO X03AMHA, B KUIIEYHUKE U3 Hero
BBEIXOJUT JIMYMHKA, BOOPYKeHHasd OCTPHIMH KpIO-
9bAMH. JIMUMHEKA IPOOYypaBIMBAET CTEHKY KHIIKH
H C TOKOM KPOBM IIDOHMKAET B MBIIIIEI. B MBInIax
OHA pacTeT W IPEBPAMIaeTCsa B puHHY — IIY3BIPEK
C BBEDHYTOH BHYTDb IOJIOBKOH M IIeiiKoii. B opra-
HH3M 4YeJIOBEKa — OCHOBHOI'O X03AMHA [1apa3UTa —
(prHHA nomazaeT ¢ IUIOXO NMPOBAPEHHBIM MSCOM M
yiKe 3/1eCh IIPeBpallaeTcsa B I0JOBO3PEIy0 GopMy.



OCHOBHOV CurHOM
XO3511H ueneHb

lonoska 4epss C Npw-
COCKaMK M KpIoYbaMA

YKU3HeHHbIN LMKN
CBMHOrO LLenHs

YneHwkw Tena
YyepeA, HaNoONHeHHbIe
[MpOMeXYTO4HbIV AruaMu
XO3AKH

LLlecTukpio4yHasn
nnumHka (oHKkocdepa)
B KMLLIEYHWMKE CBUHBU

DuHHa
B MblLLLLAX
CBUHbM

17
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BOM 3HaHUS

1. HazoBuTe 0COGEHHOCTH CTPOEHMSA ILIOCKUX JepBeid.

2. Kakue opraHsl 9yBCTB UMEIOTCH Y ILIOCKHX gepBei?

3. Kak ycTpoeHa HepBHAA CHCTEMA MIOCKUX yepBein?

4. KaxoBbl 0COGEHHOCTH CTPOEHHSA BHLIAEIUTEIHHON CHCTEMBI ILIOCKHX
uepBein?

5. Kak ycTpoeHa BBIJIeTMTeIbHAS CHCTEMA TIIOCKIX yepBei?

6. Kaxoii 06pas »KU3HHU BeIyT peCHUUHBIE yepBu?

7

. Kakxue ocobeHHOCTH CTPOEHMS COCATIBIIUKOB CBAZAHBI C HX obpasom
SKUBHU?

8. OnumuTe pasBUTHE COCANBIIHKA.
9. Kro masmiBaercs npomexyrounsiM xoszsumom? KTo spiasercs Ipo-
MEXYTOYHBIM X035MHOM y He4eHOYHOI0 COCANbIINKA?
10. KakoBbI 0COGEHHOCTH CTPOCHUSA JTEHTOYHEIX yepsei?
11. Kax mpoucxoauT passuTHe GBIubero memus?
12. Beimosnute 3aganmue Ne 83 Ha c. 69 (Pabouas Terpazs).

13. BriGepure npaBuiabHEI oTBer. TecT Ha c. 102—105, Bapuanrt 1 (Te-
CTOBLIE 33JJaHUA).

* ‘ NMopymanTe

Kaxme ocobeHHOCTH CTPOEHMS COCANBIIMKOB M JIEHTOIHBIX YyepBeii
CB#A3aHBI ¢ UX 00pa3oM Ku3Hu?

"’,é_faﬁefa C KOMNbiOTEpOM

OGparurecs k aucky. Msyuure MaTepHas ypoka M BEIIOTHHETE upej-
JIO}KeHHbIe 3aaHNud.

@ WNHTepHeT-cCbinkun

1. http://sbio.info/list.php?c=orgplchervi (ILtockue yepBu. O6miasa xa-
pakTepuctuka. Kraccnpuranus).

2. http://abc-192.mosuzedu.ru/projects/ gorbunova/ploskie.html
(ILnockue wepeu. ObIias XapakTepucTUKA. Crpoenue).

Teno nnockmx yepsei TpexcronHoe. OHo npeacrasnser cobor KOXHO-MyC-
KyNbHBIA MELIOK, NOKPbITIA 3nuTenem (y CBODOAHOXMBYLUMX — PECHUYHBLIM
3NWUTENIMEM), NOA KOTOPbIM PACrioNaraeTcs MbILEYHBIA CNOM; MONOCTU Tena Her.
lniieBapuUTensHas cCTeMa PECHUYHBIX YepBeit OTKPbIBAETCH HAPYXy OQHWM po-
TOBbIM OTBEPCTMEM. [1apa3uTiyeckve NEHTONHLIE YepBU HE UMeloT nuuieBapu-

| TeNBHOW CUCTEMbI: Y HUX NUTaTeNbHble BelecTBa NOrNoLLanTca Bcen MOBEPXHOCTbIO

Tena. CBOﬁOﬂHO)KIAByu.I,I/IE HEPBU UMEIOT NPUMUTUBHBIE OPraHbl HyBCTB.



Tun Kpyrnbie 4epBu
(HemaTtopabl)

BooJiorH 110J1aral0T, YTO YHCJIO BUA0OB HEMAaTO ] IPU-
oamxaerca K 1 MJIH, OHAKO y4YeHBIMH OIIHMCAHO
qyTh Gonbine 20 Teic. BUIOB. MHOrHe HeMaTO/ bl Be-
nyT cBoOOAHBII 00pas }KU3HH, 00uTaA Ha JHE OKea-
HOB, MOpeii, PeK, JTUMaHOB 1 JPYTuX BogoemoB. He-
KOTOpBIE JXHBYT B TIOYBEe; IOYBEHHbIE HEMATOABI
CBABAHBI ¢ KOPHEBOM cucTeMoii pacreHnii. Muorue
HeMaToAbl IapasHTHPYIOT Ha rpubax, pacTeHHAX U
SKMBOTHBIX. B oTmume oT MeJxkux (oObIuHO M0
5 MM) cBOOGOZHOMKHUBYIIUX HEMATOJ, MapasuThl MO-
I'YT JJOCTHTaTh B JJINHY HECKOJILKHUX MeTPOB!

9ra rpynma IpPOH30ILIA OT APEBHHUX IJIOCKHUX
yepBei.

CrpoeHne HemaTtod. Hecmorpsa Ha mHOroodpa-
sue cpej o0UTaHHA, KOTOPLIe OCBOMJIM HEMATOIbI,
BCEe OHM MMeEIOT 00IMHi IJIaH CTPOeHUA M CXOAHYIO
opraamsanuio. PopmMa HemaTo] BepeTeHOBHJAHAHA,
TaK KaK TeJIO UX 110 HAIIPABJIEHUIO K 000MM KOHIAM
00BIKHOBEHHO cy:kaercd. IlonepeuHoe ceyeHue Te-
na kpyrioe. Ha mepengHeM KOHIIe PacIoyioXeH poT,
01M3 3aJHero KOHIA, Ha OpPIOIIHOH CTOpOHE, —
aHaJIbHOEe OTBepcTHe. Baoab Tena y OONBIIMHCTBA
HeMaTolI NPOXOAAT dYeThIpe IPOJOJbHbIE JIHHHH:
nBe o 6OKaM M JBe IocepeAuHe CIMHHOM U Gprol-
HOil cTOpoH. ¥ caMKu Ha OpIONIHOI CTOPOHE Teja,
KpOMe BBIEJIUTEeIbHOT0, HaXO/UTCH elle 1 II0J0Boe
OTBepcTHE.

CHapy»KU HEMAaTOAbl OAETHI CJII0KHO YCTPOEHHON
MHOTOCJIONHON KYTHKYJIOH, BBIIEJIAEMOH IIOKpPO-
BOM TeJia W IpeJCTaBIAIINel coboil cBoeoOpasHLIM
HApYKHBIM CKeJeT, KOTODPBIH cOo37aeT Omopy A
MyCKyJaTyphl. BakHa U 3amuTHAs POJb KYTHUKY-
JIBI: OHA MpeAoXpaHseT HeMaToJ OT MeXaHUYeCKHUX
TMOBpeXK/Ie U U ANOBUTHIX BemiecTB. Iloa KyTHKY-
JIOif ¥ IOKPOBAMMU PACIIOJIOKEeH MBIIIeUHBIA CIIOM.

BHYTPH KOKHO-MYCKYJIBHOTO MeIlKa — o0mmup-
Has [0JIOCTH TeJa, He BLICTJIaHHAA STIUTEeJIHeM | He-
IIOCPEeACTBEHHO I'DaHMYAINasd C OKPYKaMIUMHU ee
oprasamu. IlonocTs Tejla MrpaeT BaXXHYIO DOJb B
obMeHHBIX mpolieccax. Yepe3 Hee MNPOHUCXOIHUT

Hemartona nog MUKpPOCKONoM

CrpoeHue
c8060AHOXUBYLLEN
HemMaTopApbl
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TPaHCIIOPT BeI[eCTB, YCBOGHHBIX M3 MHUIIH, OT KUINEUHUKA K MYCKY-
JIaType | I0JIOBOM CHCTeMe; YACTHYHO OCYILECTBISAETCA U BBIHOC IIPO-
OYyKTOB o0MeHa K opraHaM BbljejeHusA. TakuM o6pasoM, KHAKOCTD,
3aIOJHAIIAA II0JI0CTh Tesa, OGeper Ha cebs GYyHKIMIO BHYTpeHHei
cpelibl OpraHu3Ma, mogo6HO KPOBH.

HepBHaa cuctema of6pasoBaHa OKOJIOTJIOTOYHBIM HEPBHBIM KOJb-
OOM, OKPYKAIOI[UM NepPeJHIO JYacTh numeBoza. OT KoJblia Brepes
OTXOAAT HECKONbKO KOPOTKHX BETOUEK; HA3aJ HAIIPABISAIOTCS IIIECTh
CTBOJIOB, IPHYEM /IBa U3 HUX, MIPOXOAANIUX 10 CPeANHHBIM CIUHHO
7 OpIONIHON NTMHMAM, MOINHEe OCTalbHBIX. 06a TNIaBHBEIX HEPBHBIX
CTBOJI& COEIUHAIOTCA MeXAy co00H MHOTOYHCIEHHBIMHE IePeMbIYKa-
MH, KOTOPbIe HMEIOT BUJ TOHKHUX IOJIYKOJIEIl, OIOSACLIBAIOIHX TeJIO.

OpraHbl 4yBCTB y HemMaToZ pasBUTHI c1a60. OFEIYHO MMEIOTCs Op-
rasbl OCA3aHHUA B BuJAe OYropKOB MM IIETHHOK, PACIIOJIOKeHHBIX
rJIaBHLIM 00pasoM BOKDYr pra. Ilo 60KaM «TOJIOBHOTO MO3ra» JeyKaT
OpraHel XHUMHYECKOr0 YyBCTBA. ¥ YAaCTH MOPCKHX HEMaTo/ e€CTh IPHU-
MHTHBHEIE I'Ia3a — OHUTMEHTHEIe IATHA.

MuueBapuTenbHana CMCTeMa HAYMHAETCA DPOTOBBIM OTBEPCTHEM,
KOTOpOe HaXOJHUTCA Ha IepelHeM KoHIe Tena. Kumeunux o6pasyer
OPAMYIO TPYOKY, TAHYIIYIOCA Yepes Bce Teso. Ilepeamii ero yuacTox
noApasyieleH Ha POTOBYIO IIOJIOCTE M IJIOTKY, KOTOPYIO YacTO HA3HIBA-
IOT NUIeBOROM. PoToBas mONOCTE MOMKET MMETh DA3IMYHOE CTpPOe-
HUe. Y HeKOTODPHIX XHIIHBIX ¥ MapasUTHPYIOIMAX HA JKUBOTHLIX He-

Bnacornas

BHepnpnetcs

B CIIM3NCTYIO
obonouky Toncron
KMLLIKW Yenoseka

-
=3

. -i"‘"‘"’?— 5 .

o A et
i

Mo4BeHHan
HemaToga

Muraetca
PasnoxuBLLMMUCA
ocTaTkaMK KOopHen
pacTteHum

lonosa
cBoBOAHOXMBY LN
MOPCKOW HemMaTofbl




FON0OBHOW KOHeL,
napa3suTuyeckomn
KPVBOrONOBKM

CeBaliHUK-BenuKaH

OH obuTaeT B no4Kax v OcTpuua
NONOCTAX TENa MNEKOMUTAIOLLMX

MAaTOJ B Heil UMEIOTCHA KYTUKYJIAPHbIE BEIPOCTHI —
3yObl. ¥V uepBeii — [apasMTOB PACTEHMil TIJIOTKA
mpeBpalleHa B KOJIOIIe-coOCyIiuil Opran — CTHJET,
CIIOCOOHBIN CIIeIIMaJbHBEIMUA MBIMIIIAMU BBEIIBUTATh-
CA U3 POTOBOTO OTBEPCTHA. 3a IMIOTKOM CIeAyeT ca-
60 quddepeHInpoBaHHAA KHUINKA, 3aKaHYABaIOIIa-
scA aHAJBHBIM oTBepeTueM. (1 cBOOOJHOMKHBY-
IIUX HeMaToJ MHUIleil HepeJKO CIYHHaT PasaudHble
MeJKue opranuambl. [lapasuTuyecKkue 4epBHU NHTAa-
JOTCA COKAMHU 3KUBOTHOTO-XO03AHHA; HEKOTOPHIE M3
HUX UCIIOJB3YIOT B NUIY KPOBbL X03AWHA.

OpraHbl BblAeNeHNA 3aMeHeHbl OJHOKJIeTOUHBI-
MH KOJKHBIMHM jKejie3aMi, BBIJEJAIIUMHA PacTBO-
pUMBbIe IPOAYKTEI OOMeHa.

[bIXaTenbHOW 1 KPOBEHOCHOW CUCTEeM HeT; ra-
3000MeH M TPAHCIIOPT BemieCTB IO OPraHU3My OCY-
IIeCTBJIAETCA ITOCPEeACTBOM AU y3Uuu.

MonoBas cucTemMa mnpeacTaBjieHa SAWYHUKAMH,
B KOTOPBIX 00pasyioTca AUIeKIeTKH, X CeMeHHHKA-
MU, IPOAYIIUPYIOIIUMHU CIIEPMAaTO30M b,

HemaToapl, Kak IIPaBUJO, pas3feJlbHOIOJBI H
fponbOIel dYacThio 00/1afal0T YeTKHMHU BHEIIHUMU
PABIMUHAME — TLON0EbLM OUMOPPUIMOM.

Mutaetca coaepXMMbIM
TONCTOW KULLIKK YenoBeka

fAnua octpuy,
nog MUKPOCKONOM

VIOHOHX-04HO3Y0

I7a XMLLHaA Hemartoaa
33 OQWH [eHb MOXeT
CbecTb 00 85 NNYMHOK
rannosor HemaToapbl

121



XKM3HEeHHbIN UMKN ackapuabi
yenoseyeckow

ANLO C NUYKHKOMK
3arnarblBaerca
4enoBEeKOM

Bropu4Hoe
3arnartelBaHue
TINHNHKA

K B3pocnas
JIMYMHKa

JTn4mHka B nerkmx yenoseka
Monoso3pensie
ocobu

JnumHka B cepaue Yenoeka B Kule4HuKke

Monogas
NN4YKHKa

Jln4mHKa B neveHu Yenoseka

oo, SO

KposeHocHoe pycn
S

ANLO C NUYMHKON Ao

p BHyTpeHHee cTpoeHne ackapuapl
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Camel,

BoJbIIMHCTBO KPYIJIBIX uepBeil OTKJIabLIBAIOT AWIA, HO BCTpeda-
IOTCA U MKHBOpogAniue GopMEL.

OxHUM U3 IpeJCTaBHATeJed KPYIJbIX YepBel — [apasuTOB Yeso-
BeKa fABJAeTCA ackapuda uenoseneckas, KOTOpad NapasuTHPYeT
B TOHKOM OTHeJie KUIIeYHUKa dyejaoBeKka. Teso ee MOMKET JOCTHUraTh
40 c¢M; caMmbl MeHbIIe camMoK. UToObl yaep)KaTbCcA B KUIIEYHHKE,
YepBH NOCTOAHHO ABMIKYTCA IPOTHB TOKA IHINEBBIX MacC, MUTAACH
OJTyIIepeBapeHHON MUIeBOH KalluIen.

OILI0ZOTBOPEHHOE SN0 HauMHaeT PasBUBATHCA B Tejle 4epBs, HO
OKOHYATEJIBHO NapasuT GopMuUpyeTcs TOJLKO B OpraHu3Me YeJIOBeKa.
flitna ackapudevt, KOTOPLIX OHA MPOU3BOAUT OTPOMHOE KOJIUYECTBO,
MOKPBITHEI TpeMs 000JIOYKaMH, NPEeJOXPaHAIIIHUMHA HX OT IeHdCTBUA
naxke cuapHedmmx snoB. Ilomagas ¢ (PeKamMAMU B OKPYHAIOMIYIO
cpenly, fililia IPY JOCTYIIe KUCJIOPOAA BO BJIAXKHBIX YCJIOBHAX H IIDH
MOCTATOYHO BBICOKO# TeMueparype (oxoso 25 °C) pasBUBaIOTCHA, U IO/
X 06010uK0il 06pasyerca nrunHEKa. OGBIIHO B cpe/Hel 1oJIoce TaKue
VCJIOBHSA CO3AAIOTCA B BRITPEOHBIX AMAaX, TyajeTaxX OTKPBITOro THIA,
rie uMeeTcA GOJIBIIOe KOJUYeCTBO IHUIONIMX HeUucToT. Boubmryio
POJIb B PACIPOCTPAHEHUH NI acKapudbl ¥ 3aparKeHur MU JII0IeH
HUrpaioT oberuHbIe KOMHaTHBIe MyXH. C HEMBITBIX DYK, C 3arpA3HEH-
HOU BOJOI, HEMBITHLIMH OBOIIAMH, (DPYKTaMH AWIAa OKA3BIBAIOTCS B
KUIIEeYHUKe YeJI0BeKa, I'/le U3 HUX BBIXOAAT JHUYMHKH, KOTOPLIe BHE-
IPAIOTCA B CTEHKH KHUINEeYHHUKA W IIPOHMUKAIOT B KPOBb. C ToxoM KpoO-
BY OHH IONAJAIOT B II€UeHb, cepjlle W IO JIeTOYHBEIM apTepusiMm — B
Jlerkue. 3nech JHUYUHKYA TpoOypaBIMBalOT CTEHKN KalWJIIAPOB, IIPO-
HUKAasA B MPOCBeT anbBeoli. Jlasee OHU MPOXOAAT B OPOHXH, TPaxelo,
BLISLIBAS BOCIAJUTEJIbHBIE SBJEHHSA, COIIPOBOKAAKIINECS KallljleM.
C MOKpPOTO# JHUYMHKHY IIONAAAI0T B POTOBYIO IMOJIOCTE X BTOPUYHO 3a-
rIATHIBAIOTCH. B KUIeuHWKe pasBHBaeTcs B3pociad ackapupaa. Ta-
KHM 06pasoM, IIUKJI ee PAa3BUTHA IIPoTeKaeT 6e3 CMeHbI X034eB. IIpo-
JOMPKUTeNbHOCTD *KUSHY UepBA He MpeBHIIIaeT rofa. Ackapudbvt OT-
DABJAIOT OPraHU3M TOKCHYECKHUMH NIPOAYKTaMH OOMeHa, a TakKke
BOBIEHCTBYIOT MEXaHUYECKU: B DOJIBIIOM KOJHIECTBE OHH MOTYT Bbl-
3BIBATh HEIIPOXOJAUMOCTh KHIIIeYHAKA.

Cpenu Apyrux KpPyrJblX YepBei, mapasUTHPYIOIIHX Ha YeJOBEKe,
MOJKHO OTMETHTH OCMPUUY, OGUTAIONIYI0 B TOHKOM M TOJICTOU KHUII-
Ke; MPUXUHeNLy, TNOCeNAONIyIOca B KHINeUYHHKe HJIH B MBIIINAX;
HUMyamKy, U GUALAPUIO, BHI3BIBAINYIO «CIOHOBYIO 60/Ie3Hb»,
H Ip.
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ey T — 3sHaHms

. Kakasa ¢opma rena y nemaronn:?
. HazoBuTe 0cOGEHHOCTH CTPOGHUA HEMATOMKI.
Yro raroe kyrukyna? B uem ee snauenmue?
KaxoBa poas nmomoctu Tena?
Kak ycrpoena HepBHas cucTeMa HeMaTon?
. Kakne orzensr cocTaBisioT nuIeBapuTeTbHYIO CHCTEMY KDYTIIBIX
yepBei?
7. OnumuTre pasBuTHe acKapHAHL.
8. Kak MokHO 3apasuThca ackapuzamu?
9. Kakue rurneHuueckue Mephl HYKHO COBIIONATD, YTOGHI IpefoTBpAa-
THTb 3ab0n1eBaHMe acKapu030M?
10. Bemonuure saganue Ne 87 Ha c. 71 (Pabouas TeTpais).
11. Beibepute npaBuabHELi orBer. Tect Ha ¢. 109—112, BapuanT 1 (Te-
CTOBBIE 33IaHUA).

.

O UA N -

3 [noaymaire

Hoqemy Y nmapasuTH4YeCKHMX HeMaToJ[ AblXaTeJbHad U KpPOBEHOCHAasA
CHCTEMBI OTCYTCTBYIOT, a I10JIOBasA X0opoI1Io paSBHTa?

e 'Pabota c koMmnbioTepom

O6parutrecs k gucky. Usyunre maTepuan YPOKA& ¥ BBIIIOJIHUTE IIpe]-
JIOKEeHHbBIE 3aJaHusd.

MHTepHeT-ccbinka

http://abec-192.mosuzedu.ru/projects/gorbunova /krygl.html (Kpyr-
Jple 4epBu. O6mas xapakrepucruka. CrpoeHne).

| Kpyrnbie Yepsu nmeloT BepeTeHoobpa3sHoe TeNno, KPyrnoe Ha nonepe4HoM pas-
' pese. BHyTpeHHMe opraHbl pacnonoxeHs! B MOAOCTY Tena, 3anofHeHHOM KNAKOC-
Tbio. Hematoabl pasgensHononsl. Kpyrnble 4epeu — HauBonee MHOFOYUCIEHHbIN
™n YepBen. BcrpeyaloTca kak cBOBOAHOXMBYLIME, TaK U Napa3UTHYecKme npeacra-
BuTeNn Tuna. B Bopebe ¢ Yepsamm-napasutamu Gonblioe 3HayeHve npuaaerca
NUYHON TYTUEHe, CAHUTAPHOMY KOHTPOJTIO 3a Ka4eCTBOM BOAb! M MALLEBbIX npoayk-
TOB.



KonbLessle

VIBILULB!  pononbHbie

MBILLIL{BI

bpioLuHas
HepBHas LUenoyka

Meranegppuguia

Konbuessle
cocyabi

Tun Konb4yaTtble YepBu

TUIl KOJBYATHIX YepBeH, MJIN KOJbYEI0B, OXBATHI-
BaeT OK0JIO 9 Thic. BUIOB YepBeil, o0safaoniux ro-
pasmo GoJiee CIOKHOM OopraHmu3anueil, yeM npejacra-
BUTEJIY IPYTUX TUIOB YepBe.

OnpeaesieHHbIe YePThI CTPOSHUSA JINIUHOK, OYeHb
HAMOMHWHAIIIHX JUYUHOUHBIE (GOPMBI CBOGOTHOMKH-
BYIIUX ILTOCKUX 4YepBeil (Teso He pas3jesieHo Ha cer-
MEHTHI ¥ MOKPLITO PECHUYHLIM JIIUTEIHeM), I103BO-
AT OPEANOJOKUTH, YTO KOJbYeIlbl IIPOM3ONILIH,
Tak e Kak U KpYyIJble YepBH, OT IPUMUTHBHBIX
IJIOCKHUX YepBei, CXOAHBIX II0 CTPOEHHIO C COBpe-
MEHHBIMH DECHUYHBIMHA YEePBAMH. ITO IPOHUIOILIO
dosee 600 mutH JeT Hazan.

CrpoeHue Konb4yaTbix Yepeen. Teno y GonbimuH-
crBa ()OpPM COCTOHUT M3 OTAENBHBIX KOJel[ — cez-
menmoe. g MHOIMX KOJbYEeI0B XapaKTepHO
HaJauuhe OOKOBBIX IIOJBHXKHBIX BBIDOCTOB Tejla —
napanoduil ¥ NYYKOB IIEeTUHOK, ABIAIMIUXCHA
mpoobpasoM KOHEeUHOCTeH. ¥ HEKOTOPHIX KOoJbda-
THIX YepPBeii Ha COHHHOM YacTH Mapanoguil pacnoso-
JKEHBI KOKHBIE BBIPDOCTEI — H#abpot.

Hapy»xHO#l cerMeHTaIllUX COOTBETCTBYET pasjele-
HHe BHYTPEHHEH IIOJIOCTH Teja IeperopojKaMH Ha
OTZeJIbHBIE YYACTKH U TOCETMEHTHOE PacIoJIoKeHe
psAa BHYTPEHHUX OpraHoB. [IpaBUIbHO IOBTOPAIOT-
cA HEpBHBIE Y3JIbl, KOJbIEBbEIE KPOBEHOCHBIE COCY-
Ibl, BBIJEJUTENbHLIE OPraHbl — MemaHeppuouu,
KapMaHbI CPeJHeN KUIIIKY U ITI0JI0BbIe opranbl. Kosk-
HO-MYCKYJIBHBIH MEIIIOK COCTOUT U3 KYTHKYJIBI, OITH-

BHyTpeHHee cTpoeHMe Konb4aToro Yepes
CrHHOM KPOBEHOCHBINA COCY

«Cepﬂua»
E,O.'OLUHBH HepBHasa Lenodka

Pot

OKONOrnoTo4YHOe KosbLo
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TEJINs, KOJbIEBOH M IPOJNOJBLHON MyCKYJIaTyphI,
a TaKie BHYTPeHHEH BRICTHJIKH IIOJIOCTH Teja.

HepBHafa cuctema mpexcraBiieHA OKOJIOIJIOTOY-
HBIM HEPBHBIM KOJBIIOM C XOPOIIIO PA3BHUTHEIM HaJ-
[JIOTOYHEIM U MeHee BEIPA’KeHHBIM IIOATIOTOYHBIM
HEPBHBIMH y3JIaMH, & TaK'Ke OPIOITHOM HepPBHOM Iie-
MOYKOi, 00pasyiomnieil y3/Isl B KA I0M CerMeHTe Te-
na. OT HUX OTXOJST MHOrOYHMCJIeHHbIe HepBhl. Op-
raHbl YYBCTB JIyUIlle PA3BUTHI Y MHOT'OIIIETHHKOBBIX
KOJIBYATBEIX YepBeH M IIpeACTaBJAeHBI OJHOW WIIH
JBYMA IDapaMu IJias, PACIOJIOMKEHHBIX Ha CIUHHOMH
CTOPOHE IePBOr'0 CerMeHTa.

KpoBeHOCHas cuctemMa 3aMKHyTasd, COCTOUT M3
COCY/Z0B, YacTh KOTODPBIX 00JIafjaeT COKpaIlaloli-
MHCHA CTeHKaMH («cepzma» ), 9To obecrneduBaeT mup-
KYJANUIO KPOBU. ¥ HEKOTOPBIX I'PYIII KPOBEHOCHASA
cucreMa oTcyTcTByeT. KpoBh Vv psima (opm comep-
JKUT IeMOTJIO0HNH.

AbixaHue ocyiecTsiisiercsi B GOJIBIIMHCTBE CIIY-
yaeB BCeHl IIOBEPXHOCTHIO TeJla, Y HEKOTOPLIX HMe-
IOTCS CIlelMalIbHbIe BBIPOCTEI — KOMKHBIE 3Ka0phI.

MuuwesapuTenbHas cuUcTeMa CKBO3HAs, CJOMK-
HadA, JeJUTCA Ha TJIOTKY, NHUINEBOM, MXeIyA0K H
KUIIKY, HHOTZIa UMEIyi0 G0KOBBIE BLIPOCTHI; 3a-
KaHYHMBaeTCHA 3aJHEeIPOXOIHBIM OTBEPCTHEM.

BbiaenutenbHas cuctema mnpejacTasieHa IOcer-
MEHTHO pacHoJIOKeHHbIMH MeTaHedpuausamu. Mx
BOpPOHKa obpalleHa B I0JIOCTh TeJla, a JPYIoi KoHelr,
OTKPBIBAETCS HAPYIKY.

PazmHoOXeHMe KONbYaTbiX YepBeW IIPOMCXOLUT
IIOJIOBBIM IIyTeM H OecnoJibIM — moukoBaHuem. Cpe-
O KOJIbYEIOB BCTPEYAIOTCA Pa3fe/IbHOIObLIe BUAEI
1 repMad®pPOIUTEI. ¥ OJHUX KOJILUEIOB MMeeTCs J0-
BOJIBHO CJIOJKHAdA II0JI0Badg CHCTeMa, Y APYIrUX cIe-
IIHAJbHBIX IIOJIOBLIX OPIaHOB HET — I10JIOBEIE KJIeT-
K¥ 00pasyioTcs M3 BHYTPeHHEeH BBICTHJIKH IOJOCTH
TeJla U BBIBOAATCA HAPYXY 4Yepes MeTaHeQPHIHH.
PasBuTHe npAMoOe MM ¢ IpeBpalleHHeM — dYepes
CTaJHI0 TUYUHKH.

3Ha4yeHune Konb4aTtbix YepBen. Kosbuens: pac-
OpOCTPAHEHBEl B COJIEHBIX M IPECHBIX BOAAX, IIe
CAy:aT OUIleil g MHOTHX IIO3BOHOUHBIX KHBOT-
HBIX (MOPCKHe MHOZOU,eMUHKO08bLe); BCTPEUAIOTCA
B II04YBe, yYacTBysd B II0YBOOOpa30oBaTEILHOM IIpPO-

HepeHas cuctema —
BpioluHas HepBHan
| Lenouka

KposeHocHasn
cncTema

MuuwesaputensHas
cncTemMa

BolagenutenbHas cucTen



necce (Joxcdesoit wepew). HeKOTOPLIM NPEACTABUTENAM THIIA CBOMCT-
BeH BpeMeHHBIH WJIM IOCTOAHHBIN MapasuTU3M (nuasku).

Tun o6beIHHAET HECKOJBKO KJIACCOB, M3 HHUX TPH OCHOBHBIX —
MnozouwemuHkosvie, Manou,emurkossvle 1 ITusasku.

Knacc MHorouweTMHKOBbIe YepBu

TeJl0 MHOTOINETHHKOBLIX KOJbUEI0OB HMMeeT DPa3IMyHble NMPUAATKH:
[apamofuy, 4yBCTBUTEIbHEIE YCHKH, IMETUHKM — OHM CJIyXKaT IJIA
ABUIKEHNA U ABJIAIOTCA opranaMu 4yscTB. CuiabHee pasBUTHI IPUIAT-
KM Ha TOJOBHOM oTaene. I'OJIOBHOI OTAe] HIpeAcTaBiseT cOOOH pe-
3yJBTAT CIUAHUS HECKONBKMX (IBYX-TPeX) IlepeJHHUX CerMeHTOB.
31ech paclososKeHbl POTOBOe OTBepPCTHE, Mlapa IyIHKOB 1 I1apa (nnm
foJiee) OPraHOB OCA3aHUA — IIyTaJel] (aHTeHH), UMEIOIUX Pa3HO0b-
pa3Hyi0 BeIUYUHY U (POpMY.

JIna MHOTOIETHHKOBBIX XapaKTepPHO HalWdue [apHBIX [aparo-
Uil — KOPOTKMX MYCKYJIUCTBIX IMOJBHIKHBIX BEIPOCTOB, PACIIOJIOMEH-
HBIX IO GOKaM Teja Ha KaxjaoMm cermeHTe. Ilapamofma COCTOMT H3
OCHOBHOI HepacuJIeHeHHOM! JacTu U ABYX BeTBel — CIIMHHOM U OpromI-
goit. OT OCHOBAHMS CIMHHOHM M GPIOIIHOM JIOIACTEeM! I1apanojui 0TX0-
[WUT II0 TOHKOMY IIyNaJbIeBUIHOMY IPUAATKY — YCHKY, BBIIOJIHAIO-
memMy QYHKIEHA OpraHoB OOOHAHMA U OCA3AHHUA. Kaxxkmas w3 BeTBel
[apAamoJUH COAEPIKUT MIyYOK IMEeTHHOK, TOPYAINUX U3 Hee KOHIaMHI Ha-
PYKY, U IIO O/{HOII KPYIIHOH OIIOPHOi IeTHHKE. OHHU CcOCTOAT U3 Opra-
HUYECKOro BelIecTBa, OJM3KOT0 0 XMMUYECKOMY COCTaBY K XUTHHY.

[eckoxun

MonuTtexa Kkono4dasa

HelwyrHuK

Hepewnga

= Ceetawancs
- cnnnuaa

= Kl ',”'}‘i@
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BonbmIMHECTBO MHOIOIETHHKOBBIX BCTPEYASTCS IPEUMYIIEeCTBEHHO
B IpubpesxHOH mosoce Mopeii. MHOrHe U3 HHX CIIYCKAIOTCH, OJlHAKO,
ray6axce 1000 M, a HeKOTOpBLIe OOHAPYIKEHEI JasKe Ha riiyouHe 8 ThIC. M.
CpaBHUTENbHO HEMHOTHe BHABI BeAyT CBOGOMHOILIABAIOIIUIL obpas
KM3HH M, NMOJAOOHO ADYrMM ILIAHKTOHHBIM JKHMBOTHBIM, O00JIAZaioT
CTEKJIOBUAHBLIM IIPO3PAYHBIM TeJIOM. [[0HHbIE MHOTOLIeTHHKOBLIE, HA-
npuMep Hepeuda, nenudoHOmMyc, naios0, B OCHOBHOM IOJI3AI0T IO
AHY CPeu BOAOPOC/IEH, HO MHOTHE M3 HUX BeAYT POIOIIHil 00pas :Kus-
HH, IIPOJENIbIBAA B MIECKe UJIN B WJIe AJTMHHBIE HOPLL. TakoB KpynHEi
MOPCKOH 4epBb necroxcus. [Ipyrue BeayT cunsauumit o6pas mMuU3HN —
cnupopbuc, cepnyna u ip.

Knacc ManoweTuHkoBble Yepsu

B kIacc MaJOmETHHKOBBIX BXOAAT KOJLUATHIE 4yepBH, o0Jamaromue
OCHOBHBIMM Y€PTaM¥ THIA, HO C HEJJOPA3BUTHIMH II[yIAAbIaMHU, [1apa-
DOAMAMH U yKabpaMu. JTO CBA3AHO ¢ NPHCHIOCOGIEHHEM K KU3HH B
[eCUYaHbIX T'PYHTaX BOAOEMOB (mpyb6ournukx) u B mouBe (Aoxdeavre
yepseu).

Tesio MaJOINEeTUHKOBBIX KOJBYATBIX uepBell CHJIBHO BBITAHYTOE,
nuianHApuYecKkoe. Meiaxkune dopMer egBa cocrasasaior 0,5 MM, Haubo-
7iee KPYIHBINA NPe/CTaBUTENb — 3eMAAHOIL 4ePEb U3 Apcrpanuun —
Aocturaer B AnuHy 3 M. Ha nepeanem KoHIe HaxoauTes He6OIbIIAS
[OABHKHAA IOJIOBHASA JIONACTD, JUIIEHHAH IJ1a3, AHTeHH 1 IyIIAJIel.
CerMeHTEI TYJIOBUINA BHENTHE OAMHAKOBEI, YHCJIO MX OGBIYHO BEJIHKO
(90—600). Kaxzasiii cermenT, KpoMe camMoro nepejHero, HECYIero
POTOBOE OTBepCTHE, CHAGKEH MATeHbKUMH IIeTHHKAMH, TOPYALAMH
HEIIOCPe/JCTBEHHO M3 CTEHKH Tejla M DACIOJOKEHHLIMH YeTHIPEMSA
IIy4KaMM — Napoi 60KOBBIX M MApPOil OPIOIIHBIX.

HoxneBble 4epBH — repMadpoOLUTHI, HO OINIOIOTBOPEHME YV HUX II6e-
pexpecTtHoe. [IBa 4epBs CONMMKAIOTCA U 0OMEHHBAIOTCS CIIEpPMATO30H-
AaMHi, KOTOPBIEe NOCTYHNAKT B UX CEeMANPHEMHUKH. 3aTeM Ha Teje
Kaa0ro 4epesa obpasyerca ciamamcras mydTouka. CoOKpaleHUsMu

Noxneson
HepBb XKenToBaTo-
3eMeHblin




PazmHoXeHune
AO0XOeBOoro Yyepes

' .i*..,@ N
Bbixon i

MOonoAbiX t-IE[C)B(?IE
M3 KOKOHa

ObpazosaHue
KOKOHa

KOKOH ¢ siilamMmm

MBIIII[ YepBb CABUTAET ee K mepeAHeMy KOHILY Tesa. Horjpa mydrou-
Ka MPOXOJUT MUMO OTBEPCTHIH IPOTOKOB AUYHHUKOB U CeMAIPHEeMHH-
KOB, BHYTDPb €€ IMONaJarT SAHIeKJeTKH U cruepMmaroszouibl. Ilorom
My(TOUKaA COCKANbL3bIBAET C UepPBA U CMBIKAeTCA B KOKOH, I'/ie U3 OII-
JIOMOTBOPEHHBIX AUIl PA3BUBAIOTCA MaleHbKHE YepPBH.

KpowMme 110J10BOro pasMHOKEHHA, Y MAJOMETHHKOBLIX Habaonaer-
ca 1 Gecriojioe: TeJIo YepBA NEJHUTCSA Ha JBe 4acTH, y NepelHel pere-
HepHupyeT 3aJHUI KOHEI[ TeJla, a V 3aJHeil — MepefHUH.

MaJsionieTUHKOBEIE 00MTAIOT B IIOYBE W IIPECHBIX BOJOeMax, JUIIb
KpaiiHe peKO BCTpedasick B MOpsix. IIpecHOBOmHBIE (DOpMEBI JIHO0
IIOJI3AIOT IO AHY, 1100, KaK mpybouHUKU, CUIAT B BBIPHITHIX B HJIe
HOPKAaX, BLICOBEIBAS M3 HUX B BOJAY TOJBKO 3aJHIOI0 IIOJIOBHHY TeJa.
Hazemuble GopMBI, KaK IIPaBWJIO, BEAYT POIOIIHH 00pas XHU3HH.
Hamnpumep, doxdesoii uwepspr o6uUTaeT B DPA3IUYHBIX IIOYBaX, pas-
peIXJAA u obpabareiBasg ux (ocobeHHO GAaronmpHATHA 9TA €ro jesd-
TeJIBHOCTS [JISE IOUB OrOPOAOB M CamoB). TU »KUBOTHEIE, IIPOIIyCKasa
[HOYBY 4Yepes CBOM KHUIIEYHHWK, IIOCTOAHHO €€ YJIYy4IIaloT, Hachlasd
OpraHUYeCcKMMH OCTATKAMH W IIepeMelIuBasi, PaspbIXJdioT, obecme-
YUBAasf JOCTYII BO3AyXa B DoJiee rnybOKHe CIIOH, IIOBLIIIAIOT ILIOLOPO-
nue. B page coydaeB nmepeHoC doxcdeéblx yepaeil B IIOUBEI, I'Jle UX pa-
Hee He OBLIO0, IIOBBLIIAET YPOMKAWHOCTL OTOPOAHBIX KYJIbTYP. B cTpa-
HaX C BJIAKHBIM KJINMATOM Ooxcdesblx uepseil Gosabime. OgHAKO B
nepeyBJayKHeHHbBIX IOYBaX, a TaKyKe Ha 60JI0Tax, B 0COOEHHOCTH TOP-
¢ anbIxX, doxncdesoil wepsw He xuBer. O0HUTaIOIHe B II0OUBE KOJIbYAThIE
YEPBH CJYIKAT IHIEeH IS MHOTHX >KMBOTHLIX. VX moenaioT KpPOTHI,
JIATYIIKW ¥ HEKOTOPbIe IPeCMBIKAIOIIINeCH.

F
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Pbibbsa
‘nuABkKa

JIOXXHOKOHCKaR
nMABKaA

> «a

Bonblwas noxHo-
KOHCKana NMAaBKa

Knacc NMuaBkn *

IImsaBKM — CHUIBHO M3MEHEHHBIE B CBA3U C IIepPexo-
IOM K XHIIHOMY HJH IIapasHTHYECKOMY o0pasy
JKU3HU NMOTOMKH MAJOIEeTHHKOBLIX uepBeii. Vase-
cTtHO 0K0J0 400 BHM0B KOJIBUYEIIOB, OTHOCAIIKUXCA K
9TOMY KJIaccy.

IIusaBky XapaKTepHU3YIOTCA IOCTOSHHBIM YHCJIOM
cerMeHTOB. TeJyio y HUX BBITAHYTOE, HECKOJBKO VII-
JIOIleHHOe B CIMHHO-OpIonmiHOM HampaBiaeHuu. Ha
nepesHEM M 3aJHEM KOHIIAX PacIIOJIOMKeHBI IIPHUCOoC-
ku. [lapanoauu, MeTHHKH M KaOpBLI OTCYTCTBYIOT.

IlonaBnsironiee GONBIMMHCTBO MHABOK — IIPECHO-
BOJHEBIE OPTaHU3MEI. PblObs NUAGKA MOMKET JKUTH B
COJIOHOBATOH BoAe nuMaHOB. [IpecHOBOAHBIE TUAB-
KM B GOJBIIMHCTBE CIAYYAEB CIOCOOHBI K 3eMHOBO/I-
HOMY 00pasy XHU3HHU, BEIXOAA Ha CYIIY AJA OTKJIAJ-
KU Aull. V3BeCTHBI HazeMHbIe TPOMUYECKUE MHUAB-
KH, JKUBYIIHE BO BJaKHBIX MECTax.

BonbmnmHECTBO NMHABOK — KpPOBOCOCHEI. MHOrme
BH/IbI IMABOK He MOTYT COCATh KPOBb M IIPHHAJJIE-
JKAT K YHCJIY XUIIHUKOB, HAIIPEMEP JOKHOKOHCKAA
NHUABKA IoelaeT MeHee KPYIHBIX YepBel U Jaske Ha-
nagaer Ha pelb. Hacrosimux mapasuToB cpegy ITUs-
BOK HET.

Jlowadunasa nuasKa MOKET COCATh KPOBb TOJIb-
KO M3 CJIM3HUCTBLIX 000JIOUEK, TAK KaK ee 4eJI0CTH
MaJibl ¥ cjalbl ¥ He MOTYT HPOKYCUTh KOxKy. OHa
obuTaeT B HEGOIBIIUX BOJOEMAX, ¥ KOI/IA MIEKOIIN-
Talolyue MJIH YeJOBEeK NbIOT U3 HUX BOAY, IOMajaeT
K HUM B POTOBYIO IIOJIOCTH, 4 3aT€M B I'IOTKY, HOCO-
TJIOTKY, TOPTaHb, BbI3bIBasg KPOBOXApPKaHbE W KPO-
BoTedeHHe. MIHOr1a 3TO0 IPHUBOAUT K 3aKYIIOPKE I'op-
TaHu U yaymeHWoo. Bo BpeMsa KymaHuSA JOAeil B
TaKHX BOJOEMAaX MUSIBKA MOMKET IPOHUKHYTH B MO-
YeIl0JI0BLIe OPraHEI, B IJiasa.

MeduyuHckas nus6Ka NPUMEHSETCA B MeIH-
OUHCKOI DNpaKTHKe IPU JIEUeHU U I’HIePTOHNYECKOMI
0oJsie3HU U aTepocKIeposa. B ee ciioHe comepKuTes
0esIoK 2upydur, TPENATCTBYIONIHI CBEPTHIBAHUIO
KPOBHU B cocyJax ¥ o0pasoBaHUI0 (M yBEIUUYEHUIO)
TpoMOOB.

MeguumHckas nmaBka




l-"POEgpﬁgTe;cnou 3HaHUA

*

KakroBbl 0COGEHHOCTH CTPOEHMSA KOJIBYATHIX uepBei?

YTo TaxKoe mapamoguu?

OnumuTe CTPOSHUE KPOBEHOCHOM CHCTEMBI KOJIBUATHIX UYepBeil.
Kaxk pgwimar Konrb4yaThie YepBU?

W3 kaKuX OTOEJOB COCTOUT MHUIEBAPHUTENbHAS CHCTEMA JOMKIEBOI0
gepBA?

HagzoBuTe oprausl BEIEIEHHA KOJLYEI[0B.

Kaxue xaaccsl 00belUHESIET THII KOJIBYATHIX YePBEH?

YeM MAIOIIETHHKOBLIE OTJIHYAIOTCHA OT MHOTOILETUHKOBEIX YepBeH?
Kak NponCcXoauT IpOoIiect Pa3sMHOMKEHUS ¥ JOXKAeBOro yepBa?
Brinmonante 3aganue Ne 91 nHa c. 73 (Pabouas Terpanis).

BriGepuTe npaBuibHEI oTBeT. Tect Ha c. 115—119, Bapuanr 1 (Te-
CTOBBIE 3aJAHUA).

~SOEN: GhaWNH

"

s

MopgymanTte

Hoqemy OOHH KOJBYATHIEC YePBH IOJIYUYHJIH Ha3BaAHHE MHOTOIIETHUH-
KOBHBIX, a Apyrue — MMOIIIETHHKOBBIX?

JlabopartopHas pabora
BrinmoasuTte padory Ne 10 ma ¢. 16—17 (JlaGopaTopHEie paboTEI).

a iLPaGOT.a C KOMMbIOTEPOM

Obpaturech K gucky. M3yuuTe MaTepual ypoKa U BBINOJHHUTE IIPEIJIO-
JKeHHBIE 3aJaHuA.

B
(07 WHTepHeT-cCbiNKn

1. http://sbio.info/list.php?c=orgkolcherv (Konbuareie uepsu. Obuias
xapaxrepuctuka. Knaccudukamus).

2. http://abc192.mosuzedu.ru/projects/gorbunova/kolchat.html
(Kosnpuartsie uepsu. OcHOBHBIE YepThl opraHusanun. Kimace MamomernH-
kKoBeie. Ctpoenune. Kinacec MuoromerunakoBsie. Ctpoenue).

| Teno Konb4aTbiX YePBen COCTOMT 13 BOosbLLIOro YMcna cermeHToB. Kaxabi Hune-
| HUK MHOTOLLETUHKOBbIX U MasoLETVHKOBbIX KOMbYaThix YepBer Ha Bokax umeet
| LUETVHKM, KOTOPbIE UrPaloT BaxHylO POMb B NEpPefBUXEHUN XUBOTHbIX. BHYTPeH-
HWE OpraHbl PacroNOXeHbl B MONOCTU Tena NocerMeHTHo. KonbyaTbie Yepsun nme-
IOT 3aMKHYTYIO KDOBEHOCHYIO CUCTeMY. B ronoBHOM OTAene YepBa HaXoAaTca nop-
| FNOTOYHBIA U HAATNOTOYHbLIA HEPBHbIE Y3Nbl, UMEeTC DpIoLLHAA HEPBHAA LENoYKa.
; OBUTaI0T KOMbYeLlbl B BOOOEMaX U Nnoyse.
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Tuun Monnwockn

MosTiocKH, WMJIH MATKOTeable, 00pa3yioT 000co6-
JIEeHHBI# THUN 0eCHO3BOHOYHBIX KHMBOTHBLIX, BeAy-
IIUX HAYAJIO OT APEBHUX HECHelHaIU3MPOBAHHBIX
MHOTOIIETHHKOBEIX KOJb4aThIX uepseit. Kommuect-
BO BUIOB pocturaer 130 ToIc.

CTpoeHune MoNnocKoB. MATKoe TeI0 MOJITIOCKOB B .
GOJBIIMHCTBE CIy4aeB COCTOMT U3 IOJIOBbI, TyJ0BU- | 1ePEAHexabepHbli
ma 1 Horu. Ha rosioBe pacmosoeHs! poToBoe oTBep- MO/VIOCK
CTHe ¥ OPraHbl YyBCTB. TyJIOBHIIE TPEACTABISET CO-
00l MeIIOK, €ro OCHOBaHHE OKPYKeHO ODIIMpPHOH
KOXXHOHM CKJAAKON — manmuell. MaaTusa xax Obl
CBHCaeT CO CIMHHON CTOPOHBI Teja; MeXAy Hedl u
CTeHKO# Tena o0pasyerca MaHMUUHAA NOLOCMb,
B KOTOPO¥ HAXOAATCA OPraHbl AbIXaHUA, HEKOTOPhIE
OpraHbl YYBCTB H Ky/Ja OTKPBIBAIOTCS 38 HEIPOXO/-
HOe OTBEepPCTHEe, MPOTOKH IT0YEK M MOJOBBIX JKeJes.
Ha cnuHHO# cTOpOHE, KaK IPaBUJIO, PACIOJIOMKEeHa

BbIJeJIsieMas MaHTHell 3alUTHAS PAK06UKA, dame  |VLUEBAPVTENbHAR
HeJbHAS, pe)ke ABYCTBOpUATas MJIM cocTodmmjas mz | Y AbIXATENbHAA
CUCTEMbI

HECKOJIBKMX ILJIaCTHHOK. HapysKHEIH cJI0#l paKoBH-
HbI 00pa30BaH OPraHUYeCcKHUM POTOII0O0HBIM Belle-
CTBOM, BHYTPEHHHUH — TOHYAWIIIUMH I1JIACTUHKAMU
napectu. HepaBHOMEPHOE OTpasKeHHe CBeTa OT ITHX
IJIACTUHOK NPHUZAeT BHYTPeHHeH IOBEPXHOCTH pa-
KOBUHBI [IePJIAMYTPOBLIH OJIecK. ¥ HEKOTOPBIX MOJI-
JIIOCKOB HeJJOpa3BUTaA PaKOBHHA IOTPyseHa HoJ KO-
Y WA MCUE3aeT COBCeM (CAU3HU, 201080HOZUE).

CunsHO yTONmeHHasa Oiarozaps MycCKyJaType
OpromHaa cTopoHa oOpas3yeT pas3iWdyHBIE (OPMBI
HOI': IIHPOKHME — [oJI3aTeJbHble, KJIWHOBUAHEBIE,
MOXOK¥Me Ha IJIAaBHUKM — [JIA ILJIaBaHUA, OKPYI-
Jble — IIPUcAachIBalOIUecd U Ap.

BuHOrpazmHana ynmuTka
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Mopckon 4epTrK

CnuseHb
OypoBatbin

|

J ! HepBHasa cucTreMa MOJIIOCKOB pa3sbpocaHHO-y3-
' JIOBOrO THIIA; OHA COCTOHMT M3 OKOJIOIJIOTOYHOTO
HEePBHOT'O KOJbLIAa, B KOTOPOM HaWOOJbIIEee PasBu-
THe MOJy4YaeT HAATJIOTOYHBIN HEPBHBIH y3esa («ro-
JIOBHOH MO3r»), M OTXOAANIUX OT HEro HepPBHBIX
CTBOJIOB, COEIHHAIINNX HEePBHBIE TAHIIUH PasHBIX
OT[IeJIOB TeJja.

W3 opraHOB 4YyBCTB — OpraHbl XHMUYECKOI'O
YYBCTBA U PaBHOBECHS BCTPEUAIOTCH YV BCEX IMpe-
CTaBHUTeJIel, Y MHOI'MX BUJ0OB MMEIOTCA Ijasa.

KpoBeHOCHasa cucTeMa xXapaKTepHU3yeTcs HaJlu-
YHeM cepjna, COCTOAIINETO M3 KeayIouKa U OJHOTO
HJIH IBYX Opencepauii, u cocynoB. OHA He 3aMKHY-
Ta, U 9aCTh NYTH KPOBb IPOXOJUT II0 IIOJOCTAM
MeXJy BHYTPEHHHMH OpraHaMH.

OpraHbl gbixaHus v OOJBIIMHCTBA BHAOB IIpej-
'l craBJeHBI XabpamMH, a Y Ha3eMHBIX IIpPeICTaABUTE-

. JIell — JIeTKHAMH.

MuuiesapuTtenbHas cuctema. B rioTke 0OBIYHO

HMeeTCs OpraH, U3MeJb4alomui MHINY, — mepKa
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C PacIOJOKEeHHBIMH Ha Heil poroBeIMHu 3ydumkamu. Kak mpasmiio,
TepKa CIYMKHUT OIS COCKAOMIMBAHMA PACTHUTENBHOM HHINK W JHIIL B
peaKux caydasx (v XHIOIHHKOB) IJIfA €e aKTHBHOI'O 3axBaTa. B eiy-
IOOK OTKPBIBAIOTCA NPOTOKU NUUiesapUMeNLbHOl Hcene3wvl, COBMe-
mamomeid QyHKIUY NeYeH! U MOAMKeNyA0uHOl xeyesnl. Kuimka or-
KDBIBAETCA B MAHTHUHHYIO MOJIOCTh aHAJIBHBIM OTBEPCTHEM.

OpraHbl BbigeneH!sa npeicTaBieHbl MOYKaMH, IIPOTOKH KOTOPBIX
OTKPBIBAIOTCHA B MAHTHHHYIO ITOJIOCTE.

MOJITIOCKHM — TIPEeMMYIIeCTBeHHO pasieIbHOMOJbIE XHUBOTHHIE.
V repmadpoauTHEIX (GOPM OILIOLOTBOPEHUE MePeKPeCcTHOe.

3HavyeHMe MonnckoB. HekoTopeie — 0OYeHb HEMHOTUE — MOJLIIIO-
CKHM UMEIOT 3HaYeHHe KaK NCTOYHHUK IepjaMyTpa u :kemuyra. O6paso-
BaHHE YKeMUyTra IPOUCXOAUT CJAeAYIOIUM 00pa3oM: B MAHTHHHYIO 110-
JIOCTh IIoImanaeT IMeCuHHKa, KOoTOopad 3aTeM B TedeHHe AJIHTEJIBEHOI'O
BPEMEHH NOKDBIBAETCA CJOAMH IIepJIaMyTpa, CXOAHOTO ¢ BHYTPEH-
HUM, [IePJIAMYyTPOBBIM CJI0eM pakoBHHBI. Hanbojee NeHUTCS KeMuyr
MOPCKOIL HeMuyiHUYbL, BeTpeuatonieiica B Kpacaom mope, Maauii-
cxkoMm u TuxoMm oxeaHax. B HacTosIee BpeMs IIA HOJIYUEHHUS KeMUy-
ra B GOJIL]:E[HX KOoJIH4YecTBaxX OPraHU3VIOTCA ClleuaJlbHbIEe MOPCKHE
¢epMEI, TJle B MAHTHHHYIO TIOJIOCTE KEeMUYYKHUI] HCKYCCTBEHHO IIOMe-
LIAIOT IeCYMHKY, CTUMYJIHPYIONIYIO 00pa3oBaHHE KeMUY KUHEI.

MHorue MOpPCKHe ABYCTBOpUYATHIE YIOTPEOAAIOTCA B MHUNLY, IIO-BU-
INMOMY, C He3amaMsATHBIX BDEMeH, HalpPUMep Yycmpuuybvl, Muduu,
MOPCKOLL zpebeuLok; CheJOOHBI U KaAJlbMAPbL. — TOJOBOHOTHE MOJI-
JIFOCKH.

IIBycTBOpYATHIE MOJLIIOCKH — MOIIHBIE €CTEeCTBEHHbBIE OUMCTHUTEH
BOmbI (OuoduasTparops). IluTasick B3BelIeHHEIMUA B BOJie OpraHuAyYe-
CEMMU BeIeCTBAMH M MeJbYaAHIINMHA KUBBIMU OPraHu3MaMHu (ILIaHK-
TOHOM), OHH IIPOMYCKAIOT Yepe3 MAaHTHUHHYIO II0JOCTE OOJILIIIOe KOJIH-
yecTBO BoAwl. Ilozcuurano, uto muduu, sacenswomue 1 m2 gHaA, 3a
CYTKH MOryT npoduasTpoBatsh A0 280 M3 BogbI.

B mpomecce pacceneHus 10 ILIaHETe MOJLTIOCKH pasfeHJINCh Ha
pAn rpynn, o0beIMHEeHHBIX B HECKOJIBKO KJaccoB. Cpeau aux Bproxo-
Hozue, [leaycmeopuamuie 1 HanboJiee BHICOKOOPraHU30BaHHEIe — I'0-
JOBOHOZUE.

O6pa3oBaHue Xxemyyra

PakoBiHa




Knacc BpioxoHorvne Mmonniocku

BprooxoHorne, maum YJIUTKH, — caMblid OoraTeii
MPEeACTABUTENAME KJIACC MOJIJIIOCKOB, BKJIIOYAIO-
mui okoJso 90 TeIC. BUAOB.

Dopma Tesa OPIOXOHOTHX pasdHooOpasHa. I'omoBa
ABCTBeHHO o0OocobJsieHa oT Tejia, HeceT 1—2 mapsl
mymaJjier; ¥ mapy riaas. Hora xopomo passBuTa u
00BIYHO MMEET HMIMPOKYIO IMOJ3aTeIbHYI0 TOJOIIBY.
TynosBuiie o6pasyeTr BIPOCT B BUe GOJIBIIIOIO BHYT-
PEHHOCTHOI'0 MeEIIKa. XapaKTepHas uYepTa BcexX
OpPIOXOHOTUX — ACHMMETPHUYHOCTH CTPOEHHS, BO3-
HHKAIIasg BCJeJCTBHE 0DpasoBaHUA CIUPAIBLHO
3aKpPYYEHHOU PAaKOBHUHEI.

Pasmepsl OPIOXOHOTHX KOJIEOIIOTCA OT 2—3 MM
[0 HECKOJIBKHMX CAHTHUMETPOB (8uHOZpadHas yaum-
Ka, cau3env, npydosuk).

BoasImuHECTBO OPIOXOHOTHUX MOJLIIOCKOB — MOP-
cKue xXuBoTHEIe. HeKoTophIe IpecTABUTEIH dTOI'0
KJIacca B XO/Ie 9BOJIIOIIUY IPUCIOCOOUINCE K MH3HHU
B IIPECHBIX BOJOEMAaX, APYTHe HNepellId K Ha3eMHO-
MY CYIIIecTBOBaHHIO. B MopAx OpioxoHOI'He BCTpeda-
IOTCA HA Pa3JIMYHBIX INIyOMHAX, Ha CyIlle — B CAMBIX
pasHBIX KIMMATHYECKUX ycaoBuax. OHU BBIHOCIIH-
BBI I10 OTHOIIIEHHIO K BEICOKOH M HUBKOM TeMIlepaTy-
paM, oTuacTH Onarozapsi CIOCOOHOCTH BHNajJaTh B
CIIAUKY: Ha ceBepe — 3MMOM, Ha ore — JeTOM 4 4a-
CTO 3UMOH.

ITuma OproxoHOrux pasHooOpasHa; cpegu HHX
BCTPEYaeTCA MHOMKECTBO PACTHUTEIBHOAMHBIX 00u-
TaTesaed BOLOEMOB M CYIIIH, HMeeTCHA D0IBIIIoe YHUCIO
XUI[HUKOB, NUTAIONIHXCA YePBAMH, PAK00OPa3HbI-
MH WJIHA APYTHMH MOJLTIOCKAMHU.

Mpypoeuk bonbwon
Tponuyeckmit Nero4HsI MOMIOCK Monniock nefvkKaHba Hora



Hacrosaniue napasuTsl UMEIOTCA TOJBKO B OJHOM
M3 IIOAKJIACCOB OPIOXOHOTUX. BOJMBINIMHCTBO U3 HUX
mapasuTHPYeT Ha KOXKe WX B TOJIOCTH TeJIa UTJI0KO-
#UX (MOPCKHe 3Be3/Ibl, MOPCKHUe ey U ap.). Ilapa-
BUTHYECKHH 00pa3 >KU3HH OOYCJIOBHUJI 3HAYHTENb-
Hble H3MEHEHHs ¥ YIPOIleHHe UX OpraHu3aun: yT- CafoBas A f ’

paTy PaKOBHHEI, HOT, MAaHTHH, BILJIOTh A0 IIOJHOro YIMTKa
MCYE3HOBEHU S NHIeBaPUTEIBLHON, HEPBHOU U APY-
T'HX CHCTEM.

Xo3AHCTBeHHOE 3HAYEHHE OPIXOHOTMX HeBeJH-
K0. Causnu U 8uHozpaduble YaIumrKku — BpejuTe-
JIX CeJILCKOI'0 xo3aiicTBa. Ho BUHOrpagHBIX VIATOK
B HEKOTOPBIX CTpaHax, 0co0eHHO BO PpaHINH, CUH-
TAOT AeJHKATEeCOM U CIellMaJlbHO pasBoaAaT. B mu-
Iy HAYT U MHOTHEe KpPYIHbIE MODCKHE YJIHTKHU
(mpybauu). PakoBHHBI BUIOB C XOPOIIO PAa3BUTHIM
nepjaaMyTPOBBIM CJI0€M HCHOJb3VIOT AJIA HU3TOTOB-
JIeHUs YKpamleHuii. B ctrapuay ocoOble pakOBUHBI —
Kaypu B I0XKHBIX CTPaHAX CIYXKHJIN Pa3MEHHOHN MO-
HeTol. Psji BHIOB GPIOXOHOTHMX — IepBLIe IpoMe- |
JKYTOYHBIE X035€Ba MapasUTHYECKHX ILIOCKHX 4Yep-
Bell, OIaCHBIX W [JIf YenoBeKa. [[Ba poja TpoIHye- %
CKHX MOJIIIOCKOB — KOHYC H mepefpa — uMeloT BWHOrpagHas
ANOBHUTBIE eJe3bl U MOI'YT CEPLe3HO «ViKAIUTL» YIWTKa
B3ABIIEro UX B PYKH HEOCTOPOIKHOI'O YeJIOBEeKa.

PakoBWHbI MOPCKWUX MOJIIOCKOB




BHyTpeHHee CTpoeHUe YyNUTKN
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Knacc .ﬂaycrso@qam}e\ MOJTHOCKIA

XapakTepHas 0CO0eHHOCTH ABYCTBOPYATHIX — [BY-
CTBOpUYATAA PAKOBHHA, CTBOPKY KOTOPOH COEINHAIOTCH
HA CIIMHHOH CTOpPOHE DJIACTHMYHOM CBA3KON M 3aMKOM,
COCTOAIINM U3 3yOOBHIHBIX BEIDOCTOB HA OJJHOM CTBOP-
Ke M COOTBETCTBYIOI[HMX UM yrayOJeHHil Ha ApPYyToi.
Y GonbIIMHCTBA IMpEACTaABUTENIEH MMeeTCs mapa BEIPO-
CTOB MaHTHH, ITpeBPaNlleHHBIX B DOoJIbIINe IJIACTHHYA-
ThHIe JKa0pHI.

Teno nmpomoarosaToe, CILIIOCHYTOe ¢ O0KOB, ABYCTO-
poHHe-cuMMeTpuyHoe. COCTOUT M3 TYJIOBHILA M HOT'H.
Ha nepennem KoHIE TYJIOBHINA HAXOLHUTCA POT, Ha 3a]-
HeM pPacIloJIOMKeHO 3aJHeIIPpOXOmHOoe oTBepcTHe. Meix-
Iy HUMH Ha OpIOIIHOM CTOpPOHE TYJOBHIA BBEIAAETCA
HOra. ¥ HEMHOTHWX [IBYCTBOPYATHIX HOra cHaOKeHa
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IJOCKOH IIOJI3aTe/IbHOM IIOAOIIBOI, TOrJa Kak y
BCeX IIPOYMX OHA CHJIBHO CILTIOCHYTA ¢ GOKOB 1 3a0cC-
TpeHa o cBoOOAHOMY Kpaio, 00pasysa nomobue Ku-
ns. Takasa HOra CIYKHUT HE CTOJBKO JJIA MOJI3aHUA,
CKOJIBKO JJIA PHIThSA IecKa WJIY Wa, B KOTOPOM dac-
TO YKUBYT IBYCTBOPUYATHIE.

Teso TOKPEITO MaHTHEH, OKPY’KalOIleH IBY-
CTBOPYATHIX JABYyMA OOJNBIIMMH MAHTUHHBIMU
CKJIaAKaMU, MeX /1y KOTOPEIMH 00pas3yeTcsa MaHTHM-
Hasd N0JIOCTh, T'Zle IOMeIanTesa Hora u »kabpel. MaH-
TUHHBIE CKJAAKH IIepelHel, OpPIOIMHON M 3ajHei
CTOPOH OOBIYHO 3aKAHYMBAIOTCA CBOOGOAHBIM KpaeM,
Ha KOTOPOM HMHOT/Ja MOTYT Pa3BHBAThCSA MaJIeHbKHE
mIynajblia ¥ Jajke rJjasa.

OGe cTBOPKM PaKOBHHBI 00PasyTCsa HADYIKHBIM
SIHUTENINeM MaHTHUHHBIX CKJIafoK. CTBOpKM 1pu-
KPBIBAIOT TeJIO ¢ OOKOB B y OOJIBIIMHCTBA ABYCTBOD-
YaThIX Pa3BUThI OMUHAKOBO.,

IlBycTBOpYATEIE JOCTHIrAlOT 3HAYMTEJBHBLIX pas-
mepoB. Tak, HeKOTOpble BUALI, HACEJAIINE IIPH-
OpesxHbBle 30HBI WMuawiickoro m Tuxoro oxeaHos,
HMeIOT PAaKOBHHY AuaMeTpom 135 cM, Macca ux Tena
MOKeT gocturath 250 Kr (rUraHTCcKas TpUAAKHA).

B BosloeMax meHTPANBHOM IMOJIOCHI MOMKHO BCTpe-
THTb 0e33Yy0KY, neparo6ulyly, a TAKMKe PeUHYI0 HeM-
YYNCHUUY.

Mopckue aBycTBOpYaThle — MUdUUL, YCMPUUbL,
Mmopcrue zpebeuws K CYIUTAIOTCA BO MHOTUX CTPaHaX
MHUpa JeJIUKaTecoM.

Hexoropsle MONTIOCKH-KAMHETOUYIIBI OCTPBIMH
KpadAMU DaKOBHH MOI'YT BbICBEDPJUBATE B TBEPABIX
TPYHTax ¥ MATKOM KaMHe HOPKH M Xonbl. [Ipyrue
CBepJIAT JAepeBo, U3 HUX HamboJiee U3BECTEH M OIa-
ceH KopabeJbHBIN 4epBb — mepedo.

PakoBWUHbI [BYCTBOPYaTbIX MOMIOCKOB

[BycTBOpPHaTHIN
MONMMIOCK BEHepmaa

KemuyxHuua
npecHoBogHas




BHyTpeHHee cTpoeHue 6e33y6Kku

“lMeveHb”

lMonosas xene3a
MYycKy bl-3aMblKarteni1 CTBOPOK PaKoOBUHbI

Tepedo He NMOX0K Ha MOJLJIIOCKA, OH uepBeobpas-
HO# (popMBI, HA 3aJJHEM KOHIIE — JBa IJHHHBIX CH-
doHa, Ha epegHeM — MaJleHbKas pakOBUHA, CTBOP-
KM KOTOpPOM IpeBpaTUJIUChL B cBepJio. Tepeno csep-
JUAT €0 JAepeBo H moryoinaer onuiaxku. OH TakKe
uMeeT 0aKTepHUii-cMMOMOHTOB, PACIIENJISIONINX TIeJ-
J1003y. B pesynbrare fepeBo, HCTOYEHHOE XOAaMH,
mpeBpamaetrcsa B nonobue ryOku. B Haimell cTtpaHe
mepedo BeTpeuaeTcsa B YepHoM, A30BCKOM U JaJib-
HEeBOCTOUYHBIX MOPSX.

MHOXecTBO ABYCTBOPUATHIX, OOHMTAIOIIMX B MO-
pAX, — MNpPeKpacHbI¥ KOPM JIJas PbI0, MOPCKUX IITHI]L
M Jajke MOpsKeii. B 1esioM IBYCTBODPUATEIE MOJIIIOCKH
HUrpaiT 0OJBIIYIO POJE B JKU3HH MOPEH M OKeaHOB.



L >
Khna

B cospemenHOM dhayHe onucano okoxo 700 BuaoB,
SKUBYIIUX B MOPAX, cBOOOAHO IJIaBalOImUX U (pe-
JKe) I0JI3aI0NINX, 0YeHb NOABHIKHBIX, KPYIIHBIX (10
18 M B AnMHY) XHUIMHAKOB, TAKUX KaK OCbMUHOZ,
Kaavmap, kapaxkamuya ¥ ap. Ecte u 6onee me-
Kue (oxkoao 1 cm) hopMEI.

Teno roloOBOHOTHX ABYCTOPOHHE-CHMMETPHUYHOE,
¢ Pe3KHMM pasjeJIeHueM Ha T'oJIOBY U TyJioBuile. Pa-
KOBHHA V NPUMHUTHUBHLIX (QJOpPM Hapy»KHas, MHOTO-
KaMepHas, Y BRICIINX IIPe/ICTABUTENIell — BHYTPEH-
HAA, caabopa3BuTad.

OpHa yacTh HOTH IpeBpallleHa B yyynaasya, Ko-
TOpBIe HAXOASATCH HA I'OJIOBE M OKPY’KalT POTOBOE
OTBEpPCTHE, CHaOKEHHOE DPOTOBBIMH YeJICTAMHU,
M30THYTHIMH Hanogobue kioBa. [[pyras yacTh HOTH
obpasyeT 60poHKY. ¥ BEICIINX I'OJIOBOHOTMX BCEro
BOCEMb IMyIIaJell. ITO IIHPOKKUe Y OCHOBAHUA, 3a0C-
TpAIOUIHECA K KOHILY MYCKYJIHUCThIE BBIPOCTHI C IIPO-
IOJBHEIM enobom Ha ofpalieHHOH KO PTY BHYT-
peHHeill CTOpoHe. JTa CTOPOHA MIyHAJEI[ yca'keHa
MHOTOYHMCJIEHHBIMH KDYIHBEIMH JHCKOBHIHBIMH
nPpUcCoOCKamu, I03BOJIAIINMY JXHBOTHOMY He0ObI-
YailHO IMPOYHO IPHCACHIBATHCA KO NHY W OXBAThI-
BaTh N00BIYY. ¥ HEKOTOPHIX BHUIOB KPOME BOCHMH
IIynaJjen ecTh elfe ABa ropasao 0ojiee AIMHHBIX
JIOBUMX IMyNaJblla, PACIIMPEHHBIX Ha KoHIe. Ilo
00KaM roJIOBbLI PACIOJIOMKEHE! IBa KPYIIHBIX IJjasa.

Ob6uTarOT roJIOBOHOTHE B MOPAX M OKeaHaxX KaK B
TOJIIIIE BOABI, TAK M OKOJIO JHA; U3BECTHHI I'TyOOKO-
BOJHEIE (DOPMEI.

MNpOMBICNOBLIV
Kanbmap

AproHasT
—— ; o
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BHyTpeHHee cTpoeHne
ocbMMHOra

lonosHoV
MO3r

Xenynok

YepHunbHas
Xenesa

MHuorue ocbMUHOZU W KAPAKAMUUb. MEHSIOT
I[BEeT B 3aBUCHUMOCTH OT (hOHA, HA KOTOPOM OHM Ha-
XOAATCA. ITO JOCTHTAETCA CXKaTHeM MJIM pacTsKe-
HUeM CcHelluaJIbHBIX KJIETOK IIOJA ROH‘CEﬁ non KOH-
TPOJIEM HePBHOM CHCTEMEI.
Ocoboe mpuciocobeHne T'OJTOBOHOTHX — uep-
i HUNLbHAA Hene3a, IPOTOK KOTOPOH OTKPBIBAETCA B
§ 3aHIOK KUIITKY. BHe3ammHo IIOTPeBOKEeHHbBIE 0CbMU-
HO2, Kaabmap WIA KapaKamuya BeIOPackIBaIOT U3
BOPOHKH ee BhleJIeHUA — uYepHoe uiau Oypoe obia-
KO, CKPBIBAMOINEe KUBOTHOE OT HalajJalllero mpo-
TUBHUKA. «YepHUIa» 9TH ANOBHUTHI M IapaJM3yiOT
oboHATeNbHEIe HePBbI XUINHBIX Pi0. B BeuHOH TeM-
HOTEé MOPCKHX IJIyOMH HEKOTOphle KapaKaTHUIbl U
KaJbMaphbl BMECTO «UYePHIJI» BEICTPEJIHBAIOT 00IaK0
APKO CBETALIMXCA CUMOMOTHYECKHUX OaKTepuii, oc-
JIemiAoIee Bpara. EcTe y HUX B KOXKe U CBeTAIMe-
cA OpPraHbl Pas3HBIX IIBETOB (CBeTJIO-roJyyOble, myp-
IIyPHO-KpPAacCHEIE), CIIOCOOHBIE «BKJIOUYAThCA» U «BbI-
KJarouyaTeea» . [1o cTpoeHUI0 OHM HallOMUHAIOT I'1asa.
YenoBeK UCIIOJIb3YET HEKOTOPLIE BUbI TOJIOBOHO-
r'ix, IPEUMYIEeCTBEHHO KalbMaAPOE, B IIHUILY.
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i lpoBepbTe CBOU 3HAHUSA

*

KakoBEI OCHOBHBIE IIPU3HAKH MOJLIIOCKOB?

Yro npexacraBaAeT co00il MaHTUA?

Yro rakoe pakosuna? Kaxkossl ee pyHKIIUM?

KakxoBo cTpoeHre HEPBHOM CUCTEMBI MOJLIIOCKOB?

Kak gpIiiat MoJIiocKu?

Yem nuTaAOTCA MOJLIIOCKH?

Kak ycTpoeHa nmuimieBapuTeNbHAA CHCTEMa MOJLIIOCKOB?

Yro ABIAETCS OPraHaAMH BEIAEIEHHUA MOJLIIOCKOB?

Berpeuatores aH cpei MOJLTIOCKOB repMadposuTs?

Kakue Kiaccel 00beguHAET THI MOJLIIOCKOB?

. HagoBure ocobenHocTH cTpOEHUS GPIOXOHOIMX MOJLIIOCKOB.

. KakoBo cTpoeHue Tena AByCTBOPUYATHIX MOJLIIOCKOB?

Kaxyio posib UrpaioT MOIIIOCKH B Ipuapofe?

. BeimonuuTe 3aganne Ne 94 na c¢. 77 (Pabouasa TeTpazb).

. Buibepure npasuneHsi orBer. Tecr Ha ¢. 124—127, sapuasT 1 (Te-
CTOBEIE 3aJJaHHA).

Ptk k pk
WNROOP®ND U A W N

ok ek
[ SN

Kaxue ocob0eHHOCTH CTPOEHHS TeJsia MOJLIIOCKOB CBS3aHEI C X 06pa-
30M KU3HHU?

JlaboparopHas paborta
BeinonauTe pabory Ne 11 Ha ¢. 17—18 (JlaGopaTopHbie paboThI).

a ' Paborta c koMmnbloTepom
O6paTurecs kK aucKy. MayunTe MaTepuas ypoKa U BHIIOJHUTE IIPEJ-
JIO}KeHHbIe 3a/laHUuA.

MUHTepHeT-cCcbIiNnKa

http://www.krugosvet.ru/enc/nauka_i_tehnika/biologiya/MOL-
LYUSKI.html (Bpioxornorue moanocku. Maoroo6pasue).

Teno BONBLIMHCTBE MONMIOCKOB COCTOWT M3 rOMOBbI, TYNOBMLLE, HOMM. OHO, Kak
npasuno, NOKPLITO PaKOBMHOW. MaHTWA — 3TO KOXHas CKnafka, orpaHu4MBalo-
Las MAHTUMHYIO NMONOCTb, B KOTOPOW HaXOARTCA Xabpbl 1 KyAa OTKPbIBAIOTCA NPO-
TOKW NOYEK 1 aHamnbHoe OTBepcTve. HepBHaa cMcTeMa y3NoBoro Tuna Havbosnsile-

| FO pasBWUTVA NOCTUraeT Yy rONOBOHOMMX MOJIOCKOB, XapaKTepU3YIOWMXCA COX-
| HbIM noBefeHnemM. [1BycTBOpYaThble M FONOBOHOTME — WCKMIOYUTENLEHO BOAHbIE
XMBOTHbIE. bpIOXOHOMVe MONMIOCKM BCTPEHAIOTCS M B BOAHOW CPeae, v Ha cylue.
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Tun YneHUcToHorue

UnenucroHorue — Haubojsee OoraTbld rpynmaMu
THI }KHBOTHBIX, BKJIKYAINWIA cBEIme 1,5 MJIH BU-
noB. K HUM oTHocATcA pasdHOOOGpasHbIE BOIHBIE U
cyXonyTHBIe (DOopMEI, obGJagaroInue YJIeHHUCTHIMHU
KOHEUYHOCTAMH M CeIMEHTHPOBAHHLIM TEJIOM.

YieHUCTOHOTHE — JABYCTOPOHHE-CUMMETPUYIHEIE
JKHUBOTHBIE, TEJIO HX B OOJILIIHHCTBE CJIydaeB COCTO-
HUT U3 TPEX OTHAEJIOB — TOJIOBBI, TPYAH U OPIONIKA U
MOKPBITO CIJIOINHOW XUTHHU3HMPOBAHHOM KYTHUKY-
JIOi, KOTOopadA pacnagaeTcsa Ha 60oJiee TBep/ble IIUT-
KM ¥ COeUHAIIINE UX MePeIoHYaThIe YIACTKH.

ITepBble WIEHMCTOHOTME BO3SHUKJIN B MOpe U IIPO-
M30IILJIH OT JAPEBHUX CBOOOJHOIKUBYIIHX IPHMU-
TUBHBIX MHOTOIIETHHKOBBIX YepBei.

Tun obbeguHAET pPAX KJIACCOB, Cpelu KOTOPBIX
Hambosee wm3BecTHBI Pawrxoobpasnvie, Ilayrxooo-
pa3nble u Hacerxombie.

=Y

CropnuoH

Xyk-nnaeyHey,

Mayk-bokoxon

baboyka
MOHapPX
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LLinpokonansiv pak AHEeM NPAYeTca Nofd KaMHAMM,
a BE4EPOM BbIXOANT W3 yBexuiua B nonckax kopMa .~

Knacc Pakoobpa3Hbie

Pakxoobpaseble — Haubosiee ApeBHUE M3 YIEHHCTOHOTHX — COCTAB-
JAIT CYIIeCTBEHHYI0 dYacTh BOJAHOH (ayHbel. M3BecTHO He MeHee
30—35 TBIC. BHIOB.

ITpencraBuTeneii kiaacca 0O6bEAUHAIOT B B KPYIHBIE IPYIIIEL: HH3-
mux (dagnus, yuraon) u BeICIIKX (pak, kpab, Kpesemia) parkooo-
pa3HBIX.

Or apyrux 4IeHHCTOHOIUX PaKooGpasHbIe OTIMYAIOTCA HEKOTOPHI-
MM XapakTepHbBIMH oco0eHHOCTAMHU. Bo-nepBhIX, 3TO ONHOBPEeMeHHOE
OPHUCYTCTBHE [BYX AP YCUKO6: KOPOTKHX — QGHMEHHYA U BUIOU3-
MEHEHHBIX KOHEYHOCTeiHl NepBOro CerMeHTa Teja — AJWHHBIX aH-
menn. Bo-BTOPBIX, TONBKO y PAK00OPasHBIX KOHEYHOCTH BO MHOTHX
caydasx COXPaHAT IPUMHUTHBHOE CTPOEHHE.

CrpoeHune pakoobpasHbix. Kax npasuio, y pakoo6pasHEIX BhIJe-
JIAIOTCA TPH OTAeNa Teja: rojoBa, I'PyAb H OPIOMIKO. Y HEKOTOPHIX,
HanpHMep VY PeYHOro paka, 'oJIOBHOU U I'PYAHOMN OTAEeNbI CIUTEL U 00-
PasylT MOHOJHUTHYIO 20/10602PpY db.

TonoBorpysHble KOHEYHOCTH PAKOB OYEHb Pa3HOOOPAa3HBLI U 3adac-
TYIO BBIIOJHAIOT pasjindHble GyHKIUU. Bo MHOrUX ciyuasx oHH AB-



NaHrycr ykpalleHHbIRn

JIAIOTCS OpraHaMHy ABHIKeHHUd (IaBaHUe, epeiBH-
JKeHUe 110 TBepaoMy cyberpary). ¥ 60abIIOr0 YHCia
$hopM HOXKKH OZHOTO—TpPeX IepeJHUX TIPYAHBIX
CerMeHTOB IPUHUMAIOT YYacTHe B IO/IePKUBAHUH
IIUIH ¥ ee pasMeJb4eHHUH. ¥ PeYHOro paKa InepBule
IBe mMapbl KOHEUHOCTeH Ipeo0pa3oBaHBl B YCHKH.
3aTeM cJeAyeT mapa BePXHUX U JBe Naphl HUMKHAX
yeJIIocTei, cleloM — TPH Iapbl HOrouYeJskcTet, 00-
pasyloIuX POTOBOM annapaT. Pednbie pakd UMEIOT
IATH IIap XOAUJIBHBIX HOT, IePBafd U3 HUX 3aKaHUM-
BaeTcHd KJENIHAMM, CHYMKAI[UMU AJs 3axXBaTa MH-
M, a TaK:Ke JJd 000pOHBEI.

Bpromsble KOHEYHOCTH HMEHTCA TOJbKO Y BBIC-
mux pakos. OHH HepeJKO HeCyT He JBHIaTeJIbHYIO,
a KaKyio-1u60 UEYI0 QYHKIIUIO: ALIXaTeJIbHYI0, OP-
raHOB COBOKYILIEHHUA U T. 1.

PaxoobpasHabie UMEIOT TBEP/bIH IIOKPOB, OCHOBY
KOTOPOTI'O COCTABJIsIET XumuHh — ocofoe opranmde-
CKoOe BellecTBO. XMTHUHOBBII MOKPOB IIOYTH Hepac-
TSKUM. JTO MelllaeT POCTy MOJOABIX pakoB. [loaTo-
MY, KaK ¥ BCe 4IeHHCTOHOTHE, PAKH ePHOJAUYECKH
auHAI0T. 1loA cTapelM IIOKpOBOM ofpasyercs HO-
BbIi. CTapelil XUTHHOBBIM MOKPOB JonaeTcd U cOpa-
ceiBaeTcA. Pak OwlcTpo pacrter. Ilo Mepe TOro Kak
XHUTHH IPOIMUTHIBAETCHA U3BECTHIO, POCT 3aMe/JIsAeT-
¢csl ¥ 3aTeM COBCEeM IIpeKpallaeTcd [0 CleAylolnei
JUHbKH. WBHYTPH K XUTHUHOBOMY IIOKPOBY IIDH-
KPeIIAKTCA MBIIINbI, ¥ OH UI'PaeT POJib HapPYHHO-
ro cKeJeTa.

HepBHaa cMcTeMa paKoB HalOMHWHAET TAKOBYIO
KoJibuaThIX yepseii. OHA COCTOHUT W3 HAJAIJIOTOYHO-
ro HEPBHOTrO y3Jia — TOJIOBHOI'O MO3ra, MOATIOTOY-
HOT'O Y374, OKOJIOTJIOTOYHOTO HEPBHOIO KOJIbLIA H
napel OpIOIIHBIX HEPBHBIX CTBOJIOB C Y3JaMH B
KaXJ0M CerMeHTe.

1. MNepBas napa ycuKoB
2. Bropas napa ycukos
3. BepxHwe 4eniocty

4, HrxHKe 4enioctu

5. Horo4enioctn

6. XoannbHbIe HOTKW

7. BpioLLHblE KOHEYHOCTH

LleHTpanbHaa HepBHas
cucrema '

Hagrnoto4uHbii
HEepBHbLI
ysen

Okono-
[10TOYHOE
HepBHOoe
Konbyo

\ [Mapa
HEepBHbIX
CTBO/OB
C y3namu
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OpraHbl 4yBCTB. YyBCTBO OCSA3aHUA CBA3aHO C OI-
pefe/IeHHBIMH YYaCTKAMHU MOKPOBOB Teja, 4 UMEHHO
C JacThIO BOJIOCKOB M IEeTHHOK HA MOBEPXHOCTH aH-
HyBCTBUTENbHBIE  pepmy I, AHTEHH U APYTUX KOHETHOCTEH.

BOAOCKH Opraubl paBHOBECHS BCTPEYANOTCA y paxKoobpas-
HBIX CPaBHHUTEJNbHO peako. OxHako y GoabmIMHECTBA
decamuHozux paxKoé B OCHOBAHUU AHTEHHYJI HMe-
ercsa HeOONBINOH HIY3BIPEK — CTATOIMCT, BEICT-
JIAaHHBIM YYBCTBUTENbHBIM 3MUTEJUEM M COOBIIAI0-
IMUICA ¢ BHEINIHeil cpeoii. B Hero Jerko monajgamoT
MeJIKHe IIeCUUHKH, UI'DAIoIHe POJb «CIAYXOBBIX Ka-
MeIIKOB» — cmamoaumos. lIpu JuHbKe CTATOJIH-
THl YOANSAIOTCSA, U KUBOTHBIE HAOMPAIOT HOBBIH 3a-
mac MecYrMHOK — JIn00 KJIENIHAMH, JHO0 MOTrpyKas
TOJIOBY B TIECOK.

BoaemuHCTBO pakoB o0aamaeT mapou CHOMKHBIX
(pacemounwvix) rnas. Kakaerit Takoil rias cocro-
UT M3 MHOKECTBA MeJKHUX IJIa3KOB — ghacemox
(y peuHoro paka ux Goibmie 3 ThIC.), TECHO COJIH-
SKeHHBIX W OT[JEJIeHHBIX APYT OT Apyra JHUINb TOH-
KAMH IIPOCIOMKAMM YepPHOro IIMIMeHTa. [JIasok,
B CBOIO 0Yepelb, COCTOMT U3 CJIO}KHO YCTPOEHHOI'O
' CBETOIIPEJIOMJIAIOINEro allapaTa U TPYIIBl UyBCT-
| BUTEJIBHBIX KJIETOK, OT KOTODBIX OTXOAAT HEPBHBIE
Sy / OKOHYAHMA, JaloIye HAYAJIO0 3PUTEJbHOMY HEpBY.
- CnoxHble r1asa 4acTo CHUAAT HA OCOOBIX ITOIBHIK-
HBIX BBIPOCTaX IoJIoBel — cTebenbKax.

KposeHocHas cuctema y paxkoobpasHBIX, Kak U
y MPOYHX YJeHHCTOHOTHX, HE 3aMKHYTA: YaCTHU-
HO reMoJuM@a ABHKETCA BHYTPH COCYLOB, YACTHUY-
HO — B yY9acTKaxX IOJIOCTH TeJid, He OrPaHUYEHHBIX
CIIeMaIbHBIMHA CTEHKAMH, — CUHYCAX.

OpraH paBHoBecus

BHyTpeHHee cTpoeHue paka

Cepnue
Otaensi xenyaka

”MLL{EBBPMTGH:‘:H&H xenesa

[onosHoOW MO3r CemMeHHuK

CrivHHas
aprepus
Kuniuka

3eneHas xenesa

AHanbHoe orBepcTne
bpioliHas HepBHas Lernoyka
146 bpiowiHas aprepus



AbixaTenbHas cUcTeMa y pakoB IpPeAcTaBIsdeT
c00011 KoKkHbIe Kabpbl, TECHO CBA3aHHBIE C KOHEY-
HOCTAMH. ITO IJIACTHHYATHLIE MW BEeTBHUCTHIE TOH-
KOCTeHHBIe BBEIPOCTHI KOMKHBIX ITOKPOBOB, OTXOJ-
1¥e y OCHOBAaHMUMA HOT.

YV moxpuy Ha TUIACTHHYATHIX OPIOIIHBIX HOrax
MMeIoTCH TAyOOKHEe BeTBAINWEecH BIAYMBAHUA KO-
sku. IlosocTh KOHEYHOCTH 3alojHeHa TIeMOJINM-
doit, ombIBalOIell BIAYMBAHWA. BHYTpb BIOAYH-
BAHUA BXOAUT BO3AYX W AuUGDYHIUDPYET B OKPY-
JKAIOYI0 reMoauM@y. ITH OpraHbl HAOMHUHAIOT
Tpaxem — OpPraHbl ABbIXaHWA TUIUYHBIX CYXOIyT-
HBIX YJI€HHCTOHOI'HX.

MuueBapuTenbHas CMCTEMaA UMeeT BUJ IPAMON
WJAM CJerka COrHyToi TpyOKu. ¥ pedHoro paxa
BCJIe] 3a muineBogoM obpasyercs 0oJibIIOE PACIIH-
perne — xenyznok. OH mojgpasjaesndeTcsa Ha JBa OT-
Iejia — JKeBaTeJbHBIN U jKeJle3ucThii. KuliKa nHO-
r7a ¥MeeT BHJ IIPOCTON TPyOKHU, HO yaie obpasyer
GOKOBBIE BLINAYNBAHUA, CTEHKH KOTODPBIX OoraTsl
sejiesaMi. B 9THX BBIPOCTaX He TOJIBKO BBIJIETAIOT-
cs mUIeBapuTeNbHbIe (DEPMEeHTHI, HO U IiepeBapu-
BaeTCs JKUAKAA MHUINeBas Kalumna. ¥y peiHozo pa-
Ka KPYIHAsA ABYXJIONACTHAA «[l€Y4eHb» COCTOMT M3
MHOYKEeCTBa MeJKHMX Tpybouek, coOMparomuxca C
Kask/J0H CTOPOHBI B OJWH IIPOTOK, BIAAAOIIAN B
KHUIOKY.

V HeKOTOpHIX MNapasUTHUYECKHX PaKOB KHIIed-
HHUK II0JIHOCTBIO OTCYTCTBYET.

IIumeit pakaM uallle BCero CIysKaT PasiudHbIe
foJiee MeJIKHe ¥KUBOTHBIE MJIN YiKe pasJaraiomuecs
opraHuyecKye OCTATKH.

BbigenutenbHas CMCTeMa IIpeJcTaBlieHa ITapHbI-
MU 3enenblmu dcenezamu. Raxnaa us HUX COCTO-
HMT U3 KOHIIEBOTO MeIoYKa ¥ OTXOJAIIEro OT Hero
HM3BHTOr0 KAHAJBIA C jKeJesucTeiMu cTeHKaMu. On
OTKpBIBAeTCA HAPYIKy, HHOTAA 00pas3ys mepej aTUM
3aMeTHOe paclllipeHHe — MOUYeBOH NY3LIPEK.

NonoBas cuctema. BoasmMHCTBO pPaxKoB pas-
eJILHOTIONEI, HEPEAKO C YeTKO BbIPAYKEeHHBIM nOo-
n06bLM dumopPu3mom, T. . C BHEIITHUMH pasJin-
YHAMH MEXKIY caMIlaM4 M CaMKaMH.

OGpa3 Xu3Hu 1 3HaveHne. PakoobpasHele Hace-
JIAIOT TJIaBHBIM 00pasoM MOps ¥ IPECHOBOAHBLIE BO-

KpoBeHocHas cucrema

lNepenHue apTepui

CrnHHas aprepus

bprotuHas
aprepus

BbigenutenbHasa cucrema

Moyesow ny3bipek

BbloenutensHas nopa

Mokpuua
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JO0eMEl Da3JIM4YHOro TUIIA, B TOM YHCJe U I10J3eM-
Hele. Berpeualores nuraskTonHble U 66HTOCHEBIE (hOp-
mbl. Hekoropele paku BegyT cunsaauii o6pas Ku3HH.
HsBecTHO HEMAJIO IAPA3HUTOB.

Husmue paku 06bIYHO OGUTAIOT B TOJIIE BOALI H
BXOJAT B COCTaB IJIAHKTOHA. OHH HMeEIOT BajKHOE
3Ha4YeHHe, ABJAACH CYNeCTBEHHOHM COCTABHOM dYac-
ThIO PAllIOH& MHOTHX DbIO U KHTOOOpasubIx. I]uk-
JIONbL. — NIPOMEKYTOYHBIE XO03s€Ba MapasHTHYec-
KHX YepBell — IIMPOKOTo JeHTella ¥ pumTel. Hau-
Oosiee mpUMHTHBHBIE (GOPMBI OOUTAIOT B OYEHD
COJIEHBIX BOJOEMaX (apmemua) NI NePeChIXalolnx
BojloeMax M ayxax (wummuu). [Ipyrue — xXopomro
3HAKOMBI€ AKBADHUYMHCTAM padYKu JdapHuu —
B OOJIBIIIOM KOJMYECTBEe BCTPEUAIOTCA BO BCEX IIpec-
HBIX BoZioeMaX. HekoTopble HU3MIME paKH IepenLIn
K cuaadeMy o0pasy KM3HH, HaIpuMep MOPCKOiL
Henydv U mopckas ymouxa. Y HUX HOABUKHAS
JUYHMHKA 00pasyer JBYCTBOPYATYH DaKOBHUHY H,
IPUKPENJIAACh K IOABOAHBIM IpPEAMETaM, CTPOHT
HM3BEeCTKOBBLIH JOMHUK.

Beicmiue pakn — o6uTaTen MOPCKEX U IpPEeCcHBIX
BoA. Ha cymre us atoro kiacca oburaior moxkpuya u
HEKOTOpbIe IpyTrue PaKku («nanibmosvtii 8op»). Pey-
HO020 pakxa, Kkpa6oa, omapos 4eJ0BeK ynoTpediser
B mumy. MHOTHe paku-HeKpodaru uMeT caHuTap-
HOe 3HaYeHHe, OYMINas BOAOEMEI OT TPYIOB K UBOT-
HelX. IIpecHoBoAHBIE pakum M Kpabel B cTpaHax
Hanvaero Bocroxka sBiasoTes IPOMEXYTOUYHBIMU
X03s€BaMH JJIA IIapasUTHYECKOIO ILIOCKOI'O Yep-
Bs — JIETOYHOTI'O COCAJILIINKA.

Fonybow kpab




BopsHas bnoxa —
nadH1e OTHOCUTCA'
Krpynge - /
NUCTOHOTWX - 4
pakoB - 7

Mukpockonu4eckme
pakoobpasHble.

Camel MaHsaLLero
kpaba csoe

rPOMaAHOW KneLHen
OTTOHAET CONepPHKOB
M npyBeKaeT caMok
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* TNposepsbTe cBOU

Ha ocHOBaHMM KaKHMX NPUBHAKOB XMBOTHBIX OOBEJHHSIOT B THI
YUJIeHUCTOHOTMX ?

Kakxue ocobeHHOCTH CTPOEHHS XapaKTePHBI AJIA PAKOOOPA3HEIX ?
PacckauTe 0 CTPOEHMH Tejla PEYHOrO paKa.

HazoBuTe QyHKIMHU OPIOIIHBIX KOHEYHOCTEH paka.

KaxoBo cTpoeHHe HEPBHOH CHCTEeMEI PAKOOOPa3HbIX?

Kaxk ycrpoens! riiaza pakooGpasabix?

Yem nuTamTcA pakoobpasHbie?

PaccraxuTe 0 CTPOEHHU KPOBEHOCHOM CHCTEMBI PAKOOODA3HEIX.
Kax ycrpoena BeljenuTesHas cucTeMa pakoo6pasHEIX?

10. Bemonnute 3aganue Ne 103 ua c. 84 (Pabouas Terpazs).

g

© 00O U AW

* , Noaymante

Kaxos Gmosoruueckmii CMBIC/ TAKOIO ABJEHHMA Y PaKOOOPa3HBIX,
KakK JUHbKA?

JNlaboparopHas pabora
Brinonuure pabory Ne 12 Ha ¢. 18—19 (Jla6opaTopHbie paGoTsI).

_]Q_‘L_I_?_aﬁora C KOMMbiOTEpOM

Obparurecs k gucky. Mayunre MaTepuas ypoOKa H BEIIIOJIHUTE npepn-
JIOKEeHHBIE 3aJaHud.

Y MHTepHeT-ccbinka

http://sbio.info/page.php?id=125 (Pakoobpasusie. O6masa xapax-
repuctuKa. OcoberHOCTH cTpoeHus. Posies paxoo6pasHbIX M X 3HAYE-
HUE).

T—Twn HneHuctoHorne obbepuHser nByCTopOHHe CUMMETPWYHBIX XUBOTHBLIX C
| CErMeHTUPOBAHHBLIM TEMIOM, YNIEHUCTLIMU KOHEYHOCTAMWU U TBEPAbIM MOKPOBOM,
| OCHOBY KOTOPOrO COCTaBAAET XWUTWUH. [INs 4NEeHWCTOHOMMX XapakTepHa fMHbKa —
3ameHa CTaporo NoKpoBa Ha HOBbLIW.
PakoobpasHble — B OCHOBHOM BOfHbIE XMBOTHbIE. TeNo COCTOMT W3 rOMOBbI,
| rpyav (unm ronosorpyau) v Bpiolka. Y peyHoro paka Ha ronosorpyav Nste nap
| XOAWIbHBIX HOT; OPIOLWHbIE HOXKM YHacTBYIOT B ABUXeHWW (nnaBaHuM) u nono-
BOM pasMHOXeHWW. OpraHbl ObixaHua — xabpbl. Tnasa cnoxHble. KpoBeHocHas
| C1CTeMa He 3aMKkHyTa. BbigeneHune ocyLLecTBNSeTCs 3efeHbIMM Xenesamu. Husiwme
paKH ABNAIOTCA NWLLEBON 6a30M ANA MHOTWX BOAHbIX XMBOTHBIX. BbiCluMe paku —
| CaHUTapsl BOROEMOB; MHOTVE BILbI UCMONb3YIOTCA YeN0BEKOM B MMLLLY.
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Knacc Maykoobpa3sHbie

Dror Knrace obbeguHEsET cBhINIe 36 ThIC. BUIOB XKH-
BOTHBIX. IlayKooOpasHble EePBBIMU CPeIH YJIeHHC-
TOHOTHMX BBIIILIH Ha CYIIY ¥ B IpOIecce IIPUCIoco0-
JIEHMA K HA3eMHBIM YCJIOBHAM CYIIeCTBOBAHUA pas-
NeJUIACHh Ha MHOYKECTBO padHO0Opas3HbIX (hopM.
Ilna mpejcTaBUTENEH JTOW TIPYNIBI KUBOTHBIX
xXapakTepHO IpeoOpasoBaHWe NMepBOM NaAPBl KOHEY-
HOCTell TOJIOBOTPY/AY B OPYAHS s pasMe/IbYeHHudA 1
pasIaBIMBaHUA MUK — Xeauyepst. Bropas napa
KOHEeYHOCTell — nedunalbnbl BBIIOJHAIT YYyBCT-
BUTeJbHYI0 (DYHKIHIO M CJOy:KaT Js 3axBaTa u
yaep:xanus nooer9n. [TaykoobpasHbie MMEIOT YeThbl-
pe maphl XOAWJIBLHBIX KOHEYHOCTeH U JABINIAT JIETKH-
MH WJIH IIPU [IOMOIIH Tpaxeii.
CrpoeHue naykoobpasHbix. Teno nayKooGpasHbIX
yalie BCero COCTOMT U3 FOJIOBOTPYAH M OpIomIKa.
TosloBOrpy/Ab HECET IIeCTh ap KoHeYHocTeil. [IBe
nepejHHEe IMapbl — XeJHUIEepbl W MeAuNajabIbl —
YyUACTBYIOT B 3aXBaTe W pasMenbueHHMH muimmu. Xe-
JMIephLl pacmojiaraloTcsA BIlepeAu pTa, 4dalle BCero
OHM HMMEIOT BHJ KOPOTKHX KJIEIIHel, COCTOAT M3
Tpex 4JIeHWKOB, IPUYeM KOHIIeBOM UYJIeHHK HUTpaeT
pPOJIb TIOABMIKHOIO Nasibila. Pexxe xequrepsr 3aKaH-
YMBAIOTCSA MOJBHMKHEIM KOTTEeBUAHBIM UYJIEHHKOM.
KoneurocTd BTOPOH Mapbl, IeJUOANIbIbI, COCTOAT
U3 HECKOJbKHMX YJIEHHKOB. JileBaTesIbHbIM BBIPOC-
TOM HAa OCHOBHOM WIEHHKE MeJunasibl pasMelbya-
eTcsa M pa3MHHAETCs NUIa. ¥ IpelcTaBHUTeseil He-
KOTOPHIX OTPANOB (HaIpuMep, CKOPNUOHO8) NeIu-
[aJbIEI IPEBPAIeHE] B MOIIHEIE JJIMHHbBIE KJIEITHH.
OcTanbHbIEe YeThIPE MAPhI FOJOBOIPYAHBIX KOHEY-
HOCTeH cocToAT U3 6—7 YIeHNKORB, 3aKaHUYNBAKTCH
KOTOTKAMHY U HMCIOJB3YIOTCA IJIA MepefBUKeHNA.

Mayk- \
KpecToBuk

Xenmuepst [Megunarnbrisl

CrpoeHue
naykoobpa3sHbix

MuwesaputenoHasg
cucTemMa

Jlerkwe
; IbixatenbHas
| cuctema



FHe3no
nayka-
OXOTHMKA

Kapakypt

¥ B3pOCABIX MAYKOOOPA3HBIX GPIOIIKO JIHIICHO
THIHAYHBIX KOHEYHOCTEH.

HepBHaa cuctema y maykooGpasHBIX IO CTpOe-
HUI0 pasHooOpasHa, HO 00IIeill uepToil ABIAeTCA
BBICOKO€ Da3BHTHE HAAIJIOTOYHOTO HEPBHOIO y3Jja,
CBA3AHHOTO € OPraHaMH YYBCTB. ['OJIOBHOH MO3r
uMeeT OoJiee CIIOXKHOE CTPOEHHE, YeM y paKoobpas-
HBIX; OprOWHaAA HepeéHas yenowka oOPa3oBaHA
KDYIIHBIMH HEPBHBIMH y3JIaMH.

Opranbl yyBcTB. OueHb BaKHBIE AJA IIAYK006-
Pa3HBIX MeXaHWYeCKHEe OCA3aTelbHbIe pasjpake-
HUA BOCOPUHMMAITCA pPAa3JHUYHO YCTPOEHHBIMH
YYBCTBUTEJIBHBIMUA BOJOCKaAMH, KOTOPHLIE OCODEHHO
MHOTI'OYHCJIEHHB] Ha neaunaibnax. Opraasl speEnsa
IIpeJICTaB/IeHbl IIDOCTHIMHU IJIa3aMM, WMEIOIIMMHCH
y OospmuHCTBA maykoobpasHbix. OHH pacmoJo-
JKeHbl Ha CHMHHOH NOBEPXHOCTH TI'0JIOBOTDPYIH,
H 00bI9HO uMX ObIBaeT Heckoabko — 12, 8, 6, pe-
ke 2. YV ckopnuonos, HalnpuMmep, UMeeTcs Iapa
CPeAUHHBIX, O0lee KPYIHBIX I1a3 U 2—5 map 60Ko-
BBIX. ¥ naykoe yamie Bcero 8 rias.

KpoBeHOCHan cucTemMa He3aMKHYTAasi, IpeLCcTaB-
JIeHa MEIIKOBHIHBIM CEPAIEM, OT KOTOPOTO OTXO-
AUT HECKOJIBKO COCYJOB, OTKPBIBAIOIIHUXCH B IIO-
JIOCTH TeJsa.

OpraHamu pAbIXaHUA y OJHUX BHJAOB CJYXKAT
lezoiHble MeWKY, ¥ IPDYTUX — mpaxeu, y TPeTh-
UX — JIETKHe M TpaxXeHW OJHOBpPeMeHHO. Jlerkue u
TPpaxeu NayKooOpas3HBIX BO3HUKJIM HE3aBHCHUMO
Apyr ot Apyra. Jlerounsle MemIKu, HECOMHEHHO, 00-
Jilee ApeBHHe opraHbel. CuMTaeTcs, YTO pas3BHUTHE
JerKuX OBLIO CBA3AHO C BHU/JOU3MEHEHHEeM OpIOII-
HBIX Ka0epHBIX KOHEYHOCTEH, KOTOPLIMH 06J1a1aIn
BOJHBIE TIPeJKM nayxkoobpasHbix. Tpaxenm BO3HHK-

Mayk-nTnueen




JIM TI033Ke KakK oprafsl, 6ojee mpuciocoOIeHHBIE K
BO3AYIIIHOMY ABIXaHHUIO.

YV HEKOTOpPBIX MeJKHX NayKooOpasHBIX, B TOM
yucJe y 4acTH KJaeuwieil, ra3oo0MeH coBepliaeTcd
yepes TOHKHE NOKPOBEI TeJa.

MuueBapuTenbHas cMcTeMa HadyMHaeTCs C pac-
IIMPEeHus — TJIOTKH; CIOfa OTKPhIBAETCs apa He-
GOJIBINMX CIIOHHBIX KeJie3, CeKpeT KOTOPBIX 00-
JajaeT CIocoOHOCTHI0 HMHTEHCHUBHO PAaCHIENIATH
penxu. OH BBOAHUTCA B TeJIO yOUTOH HOOBIYM M IIe-
peBapMBAaeT ero COJAepPKUMOe B MXKHUJIKYIO KamlluIy,
BcaceIBaeMylo 3areMm naykom. CirenoBaTelIbHO, ITH-

IeBapeHre ¥ NayKos HapyXHOe — 6Henonocm-
Hoe.
BoabmuHCTBO HaykooOpasHBIX — XHIIHHUKH,

HO MMeIOTCA IIapasuTudecKue (GopMbl, MUTAIOIHE-
¢ KPOBBIO MIO3BOHOYHBIX, ¥ MHOI'O PACTUTEJIBLHOAN-
HBIX ()OpPM, COCYIIMX COKH pacTeHHM! WJIH IOeJalo-
IIUX pacTUTe/IbHbIE OCTATKH.

BbigenuTenbHas CMCTEeMa MayKooOpa3HBIX IIpej-
crasiger coboi mapy 00JbIed YacThI0 BETBAIHXCA
MaJIbIIUTHEBLIX COCYJ0B — TPyOuaThIX KaHaJbIEB,
SABIAIOMUXCA CJEINLIMH BBIPOCTAMM KHINEYHHKA.
IIpoaykTel 0OMeHA BeIeCTB IO HUM IOCTYIAIOT B
IPOCBET KUIIKHU U BHIBOJATCA M3 OPraHU3Ma.

PasmHoXeHue n passutue. IlayxkoobpasHele pas-
nenbHONONLI. I10I0BEIE sKeJIe3k! JieKaT B OpIomIKe U
B HauboJIee TPUMUTHUBHBIX ciaydasx napHbel. OdeHb
4acTo, OJHAKO, MPOUCXOAUT YaCTHUUHOE CIHAHHE
npaBoil ¥ JIEBOM MOJIOBEIX 3KeJie3. ¥ NayKooOpasHbIX
MOABHUJIOCHE BHYTPEHHEE OILIOAOTBOpeHUE. Boib-
OIMHCTBO W3 HUX OTKJAJAbIBAET KpPyNHEIe, Gorarsie
JKEeJITKOM, 3al[HIeHHbIe TayTUHHLIM KOKOHOM fi-
ma. B xKokoHe IpoHCXOOUT SMOpHOHAJILHOE Pas3BH-

Mayk ¢ KOKOHOM

Musaypuoa

CKakyH4uK

JBrHara
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tHe. IlocraMGpuoHaNbHOE pasBUTHE Y BCeX IIAYKO-
00pasHbBIX, 38 UCKIIOYEHHUEM K.aeweil, IPAMoe — 6e3
00pasoBaHusA JUYUHKH. Y MHOIMX CKOPNUOHOS U ¥
HEKOTODBIX KJleweil HabnogaeTcs KUBOPOXKIeHTe.,

MHoroo6pasue naykoobpasHbix. Knace mayko-
00pasHbIX OAPa3/eNAIOT Ha P oTpsanoB (Cropnu-
orbl, Ilayrxu n Kaewju), npeacTaBUTeH KOTOPBIX
Pe3KO pasjIM4aloTcs 10 3KOJOTHYECKHM XapaKTepH-
CTHKAM M 3HAYEHHIO B IPUPOJHBIX COOBIIecTBaxX.

HpeBHeiinme maykoobpasHble — CKOPNUOHBL.
9TO NpAMBIE IIOTOMKH HEPBBIX YJIEHHCTOHOTMX —
BOAAHBIX DaKOCKOPHHOHOB. [[nA cropnuonoé xa- MMayk-6okoxon
PaKkTepHBI NeJUNANBIEI B BHAe KJIEMIHe! U YJIeHHUC-
TBHIA 3aHUH OTHes OPIONIKA, KOTODPHIH KOHYAETCH
IIapO¥ SAOBUTHIX KeJles ¢ xKagsoM. OBLIYHO cropnu-
OH XBaTaeT J00bIUY KJICIIHAMM U XKAJIUT, KaK OBl 3a-
OpacblBad CBOM XBOCT yepes rosIoBy. Tak e OH U
3allUINaeTcs. ITO HOYHBIE JKUBOTHLIE, [JHEM IPAYY-
muecs o KAMHAMU, B pacIIeJIMHAX CKAaJ, B IOYBe.
Kpynusre (g0 20 cm) Tponmmyeckue GoOpMBI MOTYT AR
ObITh omacHBIMU. Ckopnuonb. 3akaBKashd, HUK- ‘ 3
Hero Iloomxess um CpegHeit Asum menkue (zo NayTHHble
65 MM), X yKycel GoJe3HEHHBI, KaK M y IIdel, KneLm
HO IIPaKTHYeCKH HeCMepPTeJbHEL.

Teno naykxoe menuTcs Ha TOJOBOTPYAb H HEUJle-
HHCTOE OPIOIIKO, 00BIYHO C Y3KUM IIePeXBATOM MeK-
Ay HUMH. Xenunepsl cHabkeHbl AJ0BHTHIMH JKeJIe-
3aMH, & Ha KOHIle OPIOIIKA PACIOJIOMKeHbl [IayTHH-

Anosutas xenesa

Sl 2w,

. CKopnuoH necrpbii

- BoggHbie
B e s M 0 BSEEER  KNIELUM
HecoTouHbIN ke B koxe (0,3 Mm) LR




Mayk-
LlomoBbIv MeTesbLLMK
nayk

Mayk-
KpecToBmK

‘ " Tponuyecknia
TaexHbINn MMMepaTopcKmi
Knewy ckopnuoH (200 Mm)
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Knewwm, obutawowme
B NOAYLUKaX U KOBpax
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Hble OOPOJABKHM — BHIOU3MEHEHHLIe OpIONIHBIE
HOJKKH, B KOTODPBIX OTKPBIBAIOTCA IPOTOKU nay-
munHnbLx JHcene3. IlayTuHa — 3TO 3aTBepeBaiO-
IMUH Ha BO3AYXE CEKpPeT JXKeJied, COCTOAN[HHA B
OCHOBHOM H3 OesKa, OJHM3KOro K IIEJKY, HO 3Ha-
uuTeJ bHO OoJiee npouHoro. Jlajexo He Bce MayKH
CTPOSAT JIOBYME CeTH AJA AOOBIUYH. ¥ MHOTHX IIAyTH-
HBI XBaTaeT TOJIBKO Ha SAHIEBOM KOKOH. Bomsmoi
nayk-cepebpsaHika CTPOUT U3 Hee CBOe KUJIHINe —
MOABOAHBIM KOJOKOJI, IIOTOM B3alOJHAEMBIH IIy-
3BIPDBKAMH BO3IyXAa.

MHorue Kaewju — napasuThl PACTEHUN U KHUBOT-
HBbIX, HEKOTOpble M3 HUX NHUTAIOTCA TPUOHUIEH,
IIOYBEHHBIMH BOJOPOCIAMHU, OTMHUPAIOIHMHA KJET-
KaM{ XHBOTHBIX M pacTeHUH. ¥ NOpeacTaBUTeleH
9TOT0 OTPAAA TOJOBOIPYAb U OPIOIIKO CIMBAIOTCA B
MEeULIKOBHIHOE TeJIO; XeJINIePhl U IeIUIIaJbIIb] IIpe-
BpamanTca B KOJIOIIe-COCYITHHA X000TOK.

Hemanblit Bpesi IPHYUHAIOT 3ePHOBbLLE, MYYLHBLE
(ambaprbie), CbipHbLIL, BUHHbLIL U JLYKOBUYLHBbLIL
kaewu. IlepoM, BolocaMu ¥ KOXKel IMHUTAIOTCH ne-
pbvesble U 80J0CAHbBLE Kaeuwu. JecomouHbLe Kie-
wu (no 0,3 MM) IpPOrpeI3alOT MO KOKell yeloBeKa
H JKMBOTHBIX XOJEI, BEI3BIBAA OCTPEINA 3ya (UecoT-
Ky). Jlpyrue BUABI K.aeuwjeii (HanpuMep, naymuH-
Hble, N00068bLe U IP.) — OIaCHbIe BPeIUTEIN MHO-
r'dX KYJBTYPHBIX pacTeHHH. BoasHble KJelqu
nepemu K o0MTAaHWUIO B BOJe U MAPA3UTHUPYIOT HA
BOJHBIX JKHMBOTHBIX. MHOrHe KJelqu — KPOBOCOCHI
(nmuuuii, kypunsviii, ameunstii u ap.). Kuneunuk
HX, KaK y IUABKY, uMeeT O0KOBLIE BEIPOCTEI, ¥, Ha-
COCaBIIKChL, OHU YBEJIUUYHMBAKIOTCA B pasMepax oOT
3—5 mo 15—25 mmMm.

Hawubosee onacubl x.iewu — NEPEHOCUUKH BH-
pycoB, GakTepuii, NMPOCTEHIINX U TI'eJIbMHHTOB.
Hanpuwmep, maesxcHwviii Kaeuw, TepeHOCHT BUPYC
KJenieBoro sHiedanura. [Ipyrue mepegamoT Kie-
mieBOH CHINHOM TH(, BO3BPATHBIN TH(, TyJadpe-
MHIO, I'eMopparudeckue Juxopagk® u ap. Haske
MHUKPOCKONIUYECKHe KJleuw,u, OOUTAIoNNe B IBLIU
HAIIUX KOMHAT, MOI'YT BBI3LIBATH OCTPYIO aJLjep-
THIO.



* ' MNpoBepbTe CBOU 3HAHUA

1. Kakue oco0eHHOCTH CTPOEHHS XapaKTeDPHBI AJA NpeJcTaBHTeJeH
KJIacca nayKooOpasHbBIX?

M3 KaKuX OTAEeJIOB COCTOHT TeJio Imayka?

. CrosbKko KOHeuHOCTe#d y mayka? Kak oHM Ha3pIBalOTCA U KAKYIO
(PYHKIIUIO BEINOJIHAIOT?

. KakxoBo 3Hauenune xenunep?

Kakue opraHsl 9yBCTB €CTh y nayka?

Kak ycTpoeHa nuineBapuTebHas CHCTEMa mayka?

YeM NuTAOTCA MayK0ooOpasHbie?

OnunuTe OPraHbl IBIXaHUA NaYVKOB.

Kak npoucxoauT pasBUTHE MayK00OPa3HbIX ?

10. BemmosnuTe 3agasne Ne 111 ma c¢. 87 (Pabouas Terpans).

g 1o

.

PN oA

S| nonymaiire

B ueM ¢yTh BHEIIOJOCTHOTO MHINeBAPEHUA?

‘ 'Pabota c komnbloTepoM

Ob6parurech K gucKy. MayumTe MaTepHas ypoKa M BBIIOJHHUTE
IIpeJIoyKeHHbIe 3aJaHusd.
C‘:ﬁ:’(\ MHTEPHET—CCbI.ﬂKH
1. http://sbio.info/page.php?id=126 (ITayxooOpasusie. O0mas xapak-
TePHUCTHKA).
2. http://www.krugosvet.ru/enc/nauka_i_tehnika/biologiya/PAUKO-
OBRAZNIE.html (ITaykoo6pasusie. Obmias xapaxkrepuctuka. Ocoben-
HOCTH cTpoeHus. MHOoTOOOpasue).

Maykoobpa3sHbie — 3TO OfAWMH W3 KNaccoB “YNeHUCTOHOTMX. K HeMy OTHOCATCA
nayku, CKOPNWoHbI, Kneuw. Teno ux pasfeneHo Ha ABa oTgena. Ha ronosorpyam
HaxoauTca 6 nap koHe4HocTen. Ocoboe pasBuTVe NONyYaeT HaArNOTOYHbIN HepB-

| HbliA y3en — ronoBHOW Mo3r. Mnasa npocTtble. YCUKM OTCyTCTBYIOT. [biat ¢ no-
MOLLbIO Nerkux 1 Tpaxen. KpoBeHOCHas cucTemMa He 3amkHyTa. [luuleBapeHue y
naykoB BHenonoctHoe. ONNoaoTBOpeHWe BHYTpeHHee, pa3suTue De3 npespale-
HWA. Knewm — napasutbl Yenoseka, XUBOTHbIX 1 pPacTeHWA.
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Knacc Hacekombie OTpaab!

HaubGonee BBICOKOOPraHM30BAHHBLIE M NPHCIOCOD- ~ HACGKOMbBIX
JIEHHEIE /1JIA OONTaHUA B CAMBIX Pa3JIMUHBIX YCIOBH-
AX — Ha 3eMJie, B BO3AYXE H BOJile — YJIEHHCTOHOTHE
06pasyioT OOLIMPHBIM KJIACC HACEKOMBIX, BKJIOYAT0-
muit 6osmee 1 muH Bujos. IlpeaxaMu HaceKOMBIX,
O-BUAUMOMY, OBLIHM YJEHHUCTOHOT'HE, HAIIOMHHAIO-
1II¥eé COBPEeMEHHBIX MHOTOHOXKeK. O TakoM pojicTBe
CBH/IETEJIBCTBYET, HAIIDUMeEP, CXOJACTBO B CTPOCHUH
JIMYMHOK MHOTHX HACEKOMBIX — T'YCeHHI] — C 4dep-
BeOOPa3HBIMH IIPEAKAMH,

PazBuTHe HaceKOMBIX M HpHUCHOCOOJeHHE UX K
Pas3JIMYHBIM UCTOUHHUKAM IMTUTAHUS TECHO CBA3aHO C
9BOJIIOIIMEI HABEMHOM PacTUTEJLHOCTH HA IIJIaHeTe.
OcobenHo GypHOro pasBUTHA HACEKOMBIE KaK pac-
TUTEJIbHOANHBIE Y KUBOTHLIE 1 ONLIIUTEIH JOCTUTIH
IocJie BOBHUKHOBEHUA NOKPHITOCEMEHHELIX M COIYT- |
CTBOBAJIM UX PACIIPOCTPAHEHUIO ITO IIJIaHeTe.

BoasminHCTBY npeacraBuTesieil Kaacca IpHCYINA
crnoco0HOCTS K mmosery. B moute, y peku, B Jecy H ja-
JKe B IIYCThIHE, IIOBCIOJY — B BO3J[yXe, HA 3eMJe U
Ha BOJIe B TEILIOE BPeMs I'0jla Helb3s He 3aMe- . i
THTb MHDPHAILI KYKKAINAX, nnn_:amnx s i
CTPEKOUYIIMX HACEKOMBIX.

Crpeko3a-
nenka

[MonyxecTkokpbLibie

) | ‘
/ Ul :

A

NoaeHka (¢ 9B N
Komap-nmnckyH [ 3 3y

Boromonsl

Bogomepka npynosas MNpsMokpeinkie

- -

_ YxoBeptku

agbiw 0ObiKHOBEHHbIW
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CTpoeHne HacekoMmbiX. Teso B3pOCHBIX HaceKo-
MBIX, KaK U Y BCeX YJIIeHHMCTOHOTHX, IIOKPLITO XHATH-
HOBBIM IOKPOBOM, BBIIOJHAOIINM POJIbh HAPYKHOI'O
CKeJIeTa, ¥ pas/ieJIeHO Ha I'oJIOBY, I'PYAb U GPIONIKO,
YTO OTJIMYaeT MX OT APYrux uneHucroHorux. Cer-
MEHTHI I'OJIOBBI CJIHTHI B OOILIYI0 Maccy, 4JIeHHKHU
rpyau u Gpromka 6osiee UM MeHee YeTKO Pas3IudH-
mbl. ['0s10Ba ¥ rpyas HECYT KOHEYHOCTH, OPIOIIKO CO-
XpaHAeT WHOT/JA JHUINL HeJOpPa3BUTELIE KOHEYHOCTH,
T. €. UX pydumenmbot. Y IUUMHOK MHOI'HX HACEKO-
MBIX JeJIeHHe Tejla Ha OTHeJIbl BhIparkeHo ci1abo.

Ha musxHe# MOBEPXHOCTH I'0JIOBHI HJIH Ha ee Ie-
pPegHEM KOHIle noMeraeTca poT. Ilo 6okaM rosiossl
PacmoIoKeHb! [Ba O0JMBIINX CIOMKHEIX IIa3a, MexX-
Ay KOTOPEIMH MOT'YT HAXOAWUTHECA HECKOJBKO MeJI-
KHX ri1askoB. ['onoBa HeceT yeThIpe maphl MPHAAT-
KOB, o0pasyonux poroBo# ammapar. OT BepxHei
CTOPOHEI €€ OTXOAHUT I1apa aHTeHH, UJIH YCHKOB, CO-
CTOSAIMX U3 OJJHOTO PAZA YUJICHHKOB.

I'pynp HaceKOMBIX Bcerjga COCTOMT M3 TpeX cer-
MEHTOB, Ha3bIBa€MBIX nepedne-, cpedne- u adne-
2pydvro. CerMeHTHI TPYAH HECYT TPH Maphl XOAHIIb-
HEBIX KOoHeuHOcTeli. IIlnpokoe pacrpocrpaHesre Ha-
CEeKOMBIX M OCBOGHHE MMM pPa3HO0OpasHBIX cpej
00MTaHUA NPHUBEJO K BOSHHKHOBEHUIO 3HAUMTEIb-
HOI'0 padHoo0pasusa B CTPOEHUH YJIEHHCTHIX KOHEeU-
HOCcTel. KOHeUHOCTH HACEKOMBIX IIPeICTABISIOT CO-
Goii cucTeMy IOABHIKHO COEJUHEHHBIX APYT C APY-

NecHon

[onoea capaHumn

BepxHsas

HeqocTb
HixHsas

Henwcrs

BepxHsaA
ryba HwvixxHas
ryba

[onosa

lNepegHe-
rpynb




Xuranka oceHHAn

BUJ TOHKOH IJIACTHHKY, OHO JBYXCJIONWHO.

I'OM PBIYAroOB ¢ DOJILIIIUM YHCJIOM CTeIIeHei cBOOOIbI,
T. €. CIIOCOOHBIX K PasHOOOPA3HBIM M TOYHBIM JBH-
JKeHUAM. BoJiee BCero COOTBETCTBYIOT OINHCAHHOMY
TUNy OeraTesbHBIE HOTH (MHYKO8, mapaxKaHos),
HauboJiee pacnpocTpaHeHHbIE CPeJU HACEKOMBIX.
VY JKUMBOTHBIX, CIIOCOOHBIX COBEPIIATL NPBIKKH, Ha-
IpuMep y Ky3HEeUHKOB, 0e/ipo U roJieHb 3aJHel Ia-
PBI HOT' CHJIBHO BBITATHBAIOTCA. ¥ POIOIIHUX HACEKO-
MBIX — Med8edoK — BCe HOTH, a B 0OCODEHHOCTH IIe-
peiHMe, YKOPAYMBAIOTCH, CTAHOBATCA MACCHBHBIMH
U npuobpeTaloT MONIHOE BOOPYXKEHHEe H3 XUTHHO-
BbIX 3y0moB. IlmaBaTesbHBIE KOHEYHOCTH CILIOIIE-
HBI B BHJle Becjia U CHAOKeHbI I'YCTBIM PAIOM YIIPY-
THX I'PeOHBIX BOJOCKOB (HYKU-NIABYHUBL).
XapakTepHasa 0cOOeHHOCTE MHOI'MX HACEKOMBIX —
crmoco0HOCTE K moJiety. Kpsiiba, OfHA HIUA IBe Ma-
DBI, PACIIOJIOMKEeHbl Ha BTOPOM (CpeqHeTrpyab) U Tpe-
TheM (3aHerPyAb) I'PYAHBIX CEIMEHTaxX | IPe/ICTaB-
JAT co00# CKJAAKKU CTEeHKH Teja. KpeLio mMmeer

- Crpeko3a
=N nnockas

£
|
/

=L’
b

MnaeyHeL,

Ve > 3 /
' oKaMAeHHbIN . Bnoxa i ,
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B pasauuHbIX OTpsAZax HACEKOMBIX IepelHUEe U
3aJHHe KPBLIbA MOTYT OBITh PA3BUTEI II0-PA3HOMY.
TonbKo y HAMeHee CIeIIHaJIH3UPOBAHHBIX HACEKO-
MbIX (HampumMmep, CTPEK03) 00e Imapbl KPbLILEB pPas-
BHUTHI ONMHAKOBO, XOTS W pasiuyalTcda mo GhopMe.
Ilna KYKOB XapaKTepHO IpeoOpasoBaHUe Iepej-
HHX KPBLIbEB B TOJCTHIE M TBePIble HAOKPBLAbLA,
KOTOpBIE MOUTH HE YYACTBYIOT B IIOJIETe XU B OCHOB-
HOM B3aIHINAalT CIUHHYIO CTOPOHY Tena. Hacrod-
IIIUMH ABIAITCA JUIID 3aJHIAE KPBLIbA, KOTOPEIE B
COCTOAHHHY MOKOS CIPATAHEI ITOJ HATKPBLIBAMU.

IBU:KeHNe KPBLIBEB Y HACEKOMBIX — De3yJabTaT
paboThI CI0XKHOIO anapaTa U oupejenseTcd, ¢ Oj-
HOI CTOPOHBI, 0COOEHHOCTBHIO COYJIEHEHUS KPBLJIa C
TYJIOBHIIEM, & C APYrod — JAeHCTBHEM CIenHab-
HBIX KPBLIOBBIX MBIIIIIL.

Cpesu HaceKOMBIX €CTh U OeCKpbLIbIe. BecKphl-
JIOCTH — CBOMCTBO B GOJIBIITUHCTBE CJIy4aeB BTOPUY-
HOe, BO3HUKIIEe, KaK IIPABHJIO, BCIEICTBUE IIPH-
CTIOCOOJIEHNA K MapasUuTHYeCKOMY 00pa3y KH3HHU.

Bpromiko — nocaefHUM OTAeJ Tejla HACEKOMBIX.
KoauuecTBO CerMeHTOB, BXOAAIIUX B €ro COCTaB,
BapbUPYeT Y Pa3HbIX IIpeJcCTaBUTEJIeH Kjacca.

Mbille4yHaa CUCTEeMa HACEeKOMBIX OTJIHYAeTCHA
OOJIBIIION CJIOMKHOCTBLI) M BBICOKON CTeIleHbIO JH(-
depeHIUAIUY ¥ CIEIUATH3ANMUHN OTHENbHBIX ee
aJeMeHTOB. KoJiMuecTBO OTAENBHBIX MBIIIEYHBIX
IIy4YKOB 4acTo gocturaer 1,5—2 THIC.

HepBHas cucTeMa HaceKOMBIX, KaK M y IIPOYMX
4JeHUCTOHOIUX, MOCTPOeHA IO THUIY OpIOIIHOMR
HEePBHOH IEMOUYKHU, OMHAKO MOMeT JOCTHUIaTh 0YeHb
BBICOKOI'O0 YPOBHS pAasBHTHA U CIENHaJInu3alliu.
IlenTpasbHada HEPBHAA CHUCTeMa BKJIOYaeT HaAIJIO-
TOUYHBIH HEPBHBIN y3€JI — T'OJIOBHOHM MO3T, IIOJIJIO-
TOYHBIH y3eJ M OpPIOIIHYI0 HEPBHYIO IENOYKYy U3
IIApHBIX HEPBHBIX Y3J0B — raHrimeB. ['0J0BHOH
MO3T COCTOMT U3 TPeX Y4YacTKOB: IepegHero, cpei-
HEro 1 3aJHero.

OpraHbl YyBCTB HACEKOMBIX MOTYT BOCHPHHH-
MATh caMble Pa3JIMUHBbIE pasapaskKeHus: MexXaHude-
CKHe, XMMHUYeCKHe, 3PUTebHbIe, 3BYKOBBEIE U T. 1.
HacekoMble cIIOCOOHBI He TOJBKO BOCIPUHUMATH,
HO ¥ M3aBaTh 3BYKH. JTa 0COOEHHOCTH XapaKTepHa
IJA TpencTABUTENel MHOTHX TPYIOI: NPAMOKPbL-

OBmxeHue
Kpbinbes

MbiLLLb]

=t ]

\Kpviwg |

HepsHa#n
cucTema

KpoeeHocHan
cucTemMa

[bixatenoHas
cuncrema

Banetaiowas boxba
KOpOBKa



CnoXXHbi rnas
HaCeKOMOoro

[MpocTon rnasok

TeJ/IbHbIE
K/1eTKu

[rMeHTHble
KneTkm

XpycranbHbiv
KOHYC

Xpycranuk

[na3a myxu ueue

AbLX, HYKO8, NEepenoHuiamorKpbLiblx, O0abouex
u ap. Crpexoranue npamMoKpuLiblX, HaIpHUMeD,
00yCJIOBJIEHO Pa3BUTHEM CIELNATbLHBIX IPUCIOCO06-
JIEHW#, KOTOPLIE Yallle BCerO CBA3AHBI C KPBLIbAMH.
Tak, Yy KYy3HeuuKo6blX 9TH OPTraHbl HAXOJATCA HAa
NnepeJHUX KPBLILAX, TIe JKUJIKH JeBOT0 KPhLIa IPH-
obperarT 3ybooOpasHbIie BHIPOCTHI ¥ IIPEeBpPamialoT-
CA B TAK Ha3bIBaeMbIi CMBIYOK, KOTOPBLIM KHBOTHOE
BOJUT TI0 IPABOMY KDBLIY.

'1a3a cocTOAT U3 OTAEJNBHBIX IIa3KO0B ((haceTok),
KOJIMYECTBO KOTOPBIX OIIpelesiAeTca INIaBHBIM obpa-
30M OHMOJOrMYECKMMU OCODEHHOCTAMH HACEeKOMbIX.
AKTHUBHBIE XHUITHUKH M XOPOIIHe JIETYHBl — cmpe-
K03b. UMEIOT TJia3a, HAaCUMTHIBAOIIMe n0 28 ThIC.
dacerokx. B To ke BpeMsa y mypasevea, 0COOEHHO Y
paGouux ocobeil BHAOB, OOMTAIOINMX IIOJ 3eMJei,
rJIa3a MHOT/Ia COCTOAT Bcero us 8—9 raaskos.

Kpome crnoxubix (daceTouHbIX) I'1a3 MHOTHE Ha-
CeKOMEIe MUMEIOT M ITPOCThIE IJias3a, BOCIPUHUMAK0-
Hiye JUIIbL UHTeHCHBHOCTh OCBEIeHUsd, a He U300-
paKeHUs.

KpoBeHOCHas CMCTEMA y HACEKOMBIX He 3aMKHY-
Ta. B OpooIIKe HaJ KUAIIEYHUKOM 3aJjeraeT JJIHHHOe
TpyOKOBHIHOE «cepaue». 'emonuMda HaceKOMbIX
mnmpeacTaBafeT co0oil OeCIIBETHYIO MJIH KeJITOBATYIO
JKHIKOCTh, OCHOBHAA (DYHKIHS KOTOpPOH — cHaO-
JKaTh TKAHYW ¥ OPraHbl MUTATEILHBIMH BellleCTBaAMU.

OpraHamMu pAbiXaHUA y HACEKOMBIX CJYXHUT
cnoxkuad cucrema tpaxei. Ilo bokam cpefgHe- H 3a/-
Herpyau u, KpoMe TOro, Ha cerMeHTax Oplomka Ha-
xoaurea no 10 map orBepcTuii — dvixaney. Bosny-
XOHOCHBIE TPYOOYKH IPOHMSBIBAIOT BCE TEJIO U J0-
CTABJAAT KUCJIOPOJ HEIOCPEJACTBEHHO K TKAHAM U
KJIeTKaM, KakK Ol 3aMeHsaA co00il KpOBEHOCHEIE CO-
CYABI.

[na3a cnenHsa
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Kyxenuua — XULLHNK
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MuesapuTensHas cuctema | Monosas c1cTema

NMuuieBapuTenbHaa CMCTEMA HACEKOMBIX HAUM-
Haercsa ryoTKoH. IlepeBapuBaeTcsa M BcackIBaeTcs
OUIlA B KHUIIKe. ¥ MHOTHMX PACTUTEJIbHOATHBIX
(OpPM B KHILNEYHHUKE MMOCENHIOTCH CUMOMOTUUYECKHE
opranuambl (npocreiiinmne, 6akTepuu u ap.), obec-
ne4YHBaOIIHe, HATPUMED YV MepMuUImos, paciierie-
HHE KJIeTUATKH.

ITuina HaceKoMBIX pazHoOGpa3Ha, OHA BKJIIOYAET
MOYTH BCe BEIeCTBA PACTHTENBHOrO M JXHBOTHOTO
npoucxoxaerus. Cpelu HACEKOMBIX HMEIOTCH BCe-
ANHBIE, HATIDEMED TapaKaHbl, KOTOpPbIe ITHTAIOTCA
Pa3IMYHBIMU PACTHUTEJbHBIMU M KUBOTHBIMH IIPO-
aykramu. OyeHb MHOTHME HAcEKOMBIE — BereTapH-
aHIIBI, TUTAIOIIHECA BCEMH YACTAMH PACTEHHH, OT
KOPHA [0 ILIOJA BKJIUYUTEILHO.

He Menee MHOTOUYMCJIEHHBI HAaCEKOMBIE-XHII-
HHKH, [oejallye APYIUX HACEKOMBIX, YepBeW,
MOJLIIOCKOB U ap. HakoHerl, ecTh HACEKOMBIE, MH-
Taluiuecsa IIagajiblo, PasHOTO poja oTbpocaMu H
MPOAYVKTAMH T'HHEHHA: HABO30OM, THHIOIIMMH pAac-
TUTEJbHBIMHM OCcTaTKaMu u T. J. HexoTopsie Hace-
KOMEIE CHenHaJu3upOoBalich Ha KpaWHe MAaJOMH-
TaTeJIbHOH IHUIIe (Iepbsi, por, BOCK Hu AP.).

OpraHbl BblAeneHUs npeacTaBJIeHbl MAAbRUZU-
eéblmu cocydamu — TOHKHMH TpybodkKamm, OT-
KPBIBAKIIIVMIHCA B KUIMIEeYHHUK.

PasMHoXeHue Hacekombix. Hacekombie pas-
nenbHOMONBI. IloJoBBIE KeJie3bl YV HHUX IapHBIE.
¥ caMIi0oB B OPIOIIIKE PaCHOJIOMKEHbI CEeMEHHUKH, OT
KOTODPBIX OTXOOAT CeMANPOBOAEI, BIIagalIilie B Cce-
MAN3BepraTelbHbIl KaHal. AWYHHKHA CcaMOK OT-
KPBIBAKOTCA B ANIEBOABI, KOTOPhIE HUXKE COeqUHSA-
OTCA B eJUHOEe BJarajmiiie. OHHOﬂOTBOpeHHe BHYT-
PeHHee. Cnepmafroaon,um B INOJIOBBIX IIYTAX CaMKH
OUYeHb MOJITO COXPAaHAIT XHU3HecmocoOHocTh. Ha-



[IpUMep, MATKa TUYeJbl IOCJe CIAPDUBAHUA B Teue-
HUe >KU3HHU (4—5 JIeT) OTKJIANBIBAET ThICAYM SAHI]
0e3 IOBTOPHOTO OILJIOOTBOPEHUS.
ITocramOproHabHOE PAa3BUTHE HACEKOMBIX IIPO-
TexaeT gub0 Oe3 mpeBpalmeHuil, JU00 C HEIOJHLIM
AJTH OONHBIM Meramopdosom. ITpu npamom pasBu-
TUU, XaPAKTEDHOM JJI HU3IIHX HACEKOMBIX (HO020-
xeocmkra, kamnodes), U3 AUI BEIXOIAT 0C00H, OT-
JUYAIONINecsa OT B3POCJLIX IIPEeUMYIIeCTBEHHO Ma-
JBIMH pasMepaMH U HeIOPa3BHUTHIMH ITOJIOBBEIMH
opraHaMu. ¥ HaCeKOMBIX C HEIOJIHBEIM IIpeBpailre-
HUeM, HaIIPpUMep V KY3HeYUK08 WIN CapaHyil, U3
AWUIL, MOABJIAITCA AUYUHKU C YePTAMH B3DPOCJIOTO
oprasusMa — umazo. JINUNHKY IIpeTepneBaioT He-
CKOJIBKO JIMHEK 1 CO BPEMEHEeM IIpPeBPAIalTCsa BO
B3POCJIBIX HACEKOMBIX, HE IIPOXOIA CTATHIO KYKOJI-
Ku. IIpu monmHoM npeBpallleHUH, XapakTePHOM /I
6aboyer, N3 AUI BRIXOTAT YepBeoOpasHble JUUYHH-
KH, COBEPIIEHHO He NOX0)KHe Ha umaro. JlocTUrHyB
ollpeeIeHHOTO BO3PAacTa, OHU IIEPECTAOT JBUTATE-
cA U OUTAThCSA U BCKOPe IIPEeBPAINalOTCA B KYKOL-
kY. BEyTpH ee npoucxoguT riy0okas nepecTpoiika
oprasuaMa ¢ (OpMHPOBAaHHMEM THKaHEll U OpraHoB
B3pocJsoro Hacekomoro. Ilo oKOHYaHHMH 9TOTO IPO-
Iecca MOKPOBBI KYKOJKH JIONAIOTCA U U3 HUX BBEIXO-
Crpekosa aut umaro. Craguu pasBUTHA Y HACEKOMBIX CTPOTO
IIPUYPOYEHEI K OIIPEIIEHHOMY Ce30HY I'oJla: 9TO fAB-
JIeHHe IIOJIYYHUJIO HA3BAHUE C€30HHO020 YUKLA.
HenonHoe MHoroo6pasune Hacekombix. Kiacc HaceKoMBbIX
npespalieHne IOADA3AeNIAI0T Ha JBe KPYIIHBIE FPYNNLI — IePBUY-
HOOECKPBLIBIX ¥ KPBLLIATHIX.

Anuo  JIMyYmHka
it ,m MNonHoe npespalieHne

W F

. l'yceHuua Kykonka

B3pocnas ocobb
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K nepeéuunobeckpuinivoim OTHOCATCA Hambosee
IIPOCTO OPraHU30BaHHLIE HACEKOMbIe, TaKHe Kak
Kamnodes, HO20X80CMKA, CAXAPHAA YeULYILHUYA
H Ip., o0UTaoImue B II04YBe, 1104 KAMHSAMHY, BO MXY,
B mojBasax u norpebax. Pasmeps! ux HeBeJIUKU, He-
KOTOpBIe He npeBnimaiT 1 mm. Bmecre ¢ ApyrumMmu
O0OMTAIIMMHA B IIOYBE »KHBOTHBIMHU IepBUYHOOEC-
KpPBLIbIE YYACTBYIOT B NOYBOOOPA30BaHUU.

Kpwinamuie Hacekombvie — 0onee BBICOKOOD-
raHu30BaHHBLIe XUBOTHBIe. I[losaBnsioniee GOJb-
IIMHCTBO MMEEeT KpBLIbA, Yy JAPYIHMX OTCYTCTBHE
KPBLIBEB — HABJIEHHE BTOPUYHOE, Uallle BCEro CBi-
3aHHOE C IIePEeX0J0M K MapasuTUUYECKOMYy 00pasy
JKUBHU.

¥V obmiecTBeHHBIX HACEKOMBIX (Mypasbvu, mep-
Mumbvl. ¥ Ip.) XOPOILIO BHIPAXKEH NOAUMOpPPUIM

(BHeIIHUE pPa3JNuusl) B 3aBUCUMOCTH OT (PYHKIIUH,
BBIIIOJIHAEMEBIX B ceMbe. Hanpumep, y nue s pasiu-

yalT MaTKy, pabounx muen u TpyTHe#. [locse om-
JIOMOTBOPEHHUS CAMKH YTPAuMBAIOT CIOCOOHOCTH K
TOJIETY, IIPOAYIIHPYIOT OTPOMHOE KOJIUUECTBO AUIL U
IIOJIHOCTBIO 3aBHCAT OT paboumx ocobeil, KOTOpbIe
YXayKHUBAOT 32 HUMH ¥ KOPMHAT.

Kak mokasanu cmemuajbHBIE IOACUYETHI, HA Ha-
el mIaHeTe OJHOBPEMEHHO 00uTaeT MUHUMYM
108 mapa HACEKOMBIX, T. €. HA KAXKIOr0 YeJOoBeKa
Ha SeMJie IPUXOAUTCHA OKoJI0 250 MIH pasJIMYHBIX
mpeacTaBuTeN el aToro kKJacca. IIpuwuem aTo opra-
HHU3MBbI, aKTHBHO YYaCTBYIOI[HE B CAMBIX Pa3H000-
pasHBIX OMOJOTHYECKHUX IIPOIleccax.

3HadyeHue HacekombiX. IlomosxurenbHas aes-
TEJBHOCTE HACEKOMEIX B TIPHPOJZE B NEPBYIO OUe-
peab BRIPAXKAeTCA B ONBLIEHUNA UMY I[BETKOB pacTe-
Huit (oxono 30% eBpomelCKHMX IIBETKOBBIX pacTe-
HUH ONBLIAETCA HACEKOMBIMH).

Benuko 3HaUeHHWE HACEKOMBIX, 0CODEHHO mepmu-
mos8 U Mypasves, B II0YBOOOPA30BATENbHBIX IIPO-
meccax. 9TH HACEKOMBIE, TAK jKe KaK U JUUYHHKU
MHOTHX HACEKOMBIX, KHMBYIIHUEe B 3eMJe, Pa3pPhIX-
JISIOT MOYBY CBOMMH XOAaMH, CIOCOOCTBYIOT JIy4-
med ee BEHTHIANHH, VBJIAKHEHHUIO, O00OTaleHHIO
nepersoeM. llocienHee cBsA3aHO ¢ paspyllIeHUEM

HoroxsocTka CMUHTYP
MNepBuuHObGeCKpbI- |
nble |

e

. HoroxBocTtka P ‘

4

HelynHuua

TyTOBbIW
Lenkonpag,

Pbikuin necHon
MypaBsen

Camey,
Camka

Pabounin mypasei




pPaCTUTeNbHBIX W XHBOTHBIX OCTATKOB, B HBOﬁKJIHH
CKaIlJIMBAKINMUXCA HA MOBEPXHOCTH IMOYBHI.

OrpomHa poJib HACEKOMBIX M KaK OJHOTO M3 BaiK-
HeHINIHX 3BeHLEB B KPYTOBOPOTE BEIIEeCTB B IIPHPO-
ne. MHOrHe HaceKOMBIE BXOJAT B COCTAB Pa3IHUYHBIX
OHINEBBIX Neneil. 3HaHHe NMHUINEBLIX Heneld HaceKo-
MBIX IIO3BOJISIET MCIIOJB30BATH HX AJaA OOpHOBI C
APYTEMU HACEKOMBIMHA — BPEIUTEJIAMH CEeJIhCKOTO
X03AMiCTBA.

He MmeHee 3HAuuUTeNbHBI W OTPHIATENLHBIE IMO-
CIe/ICTBHA JeATeJbHOCTH HaceKoMEIX. Tak, MHOTHe

Taneu, nyensbl

i A
A
TpyTeHb

M4yena megoHoCHas

KacTtbl TepMuTOB

Conpart



MaroTosneHue
LLIENKOBbIX HUTER

M3 KOKOHOB TYTOBOIO
Lwenkonpaga
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ryceHuupbl Haboyek kanycTHow BensHkm KpoBococywmin komap

JAYUHKY HACEKOMBIX, HAIIPUMeD I'YCeHHUIIBI 6ab04ek, TUTAIOTCA HH-
BBIMH TKAHAMH PacTeHWI, MPUYMHAA CYIIIeCTBEHHBIH BpeJ| CeJIbCKO-
My Xo03saicTBY. MHOrme HaceKoMble SBJISIOTCSA ITapasuTaMM KHBOT-
HBIX ¥ YeJIOBeKAa MJIH IIePeHOCUMKaMM OmacHbIX 3abosieBaHuil (kKoma-
puL, Oaoxu, suwiu).

Xopomo n3BeCTHBI IPHMEPEI UCIIOJIL30BAHUSA HACEKOMBIX B XO03H-
CTBEHHOH JeATebHOCTH YenoBeKa. C HezanmaMATHBIX BpeMeH Ha Boc-
TOKE PasBOJWIM MYymoeozo uiesikonpsada, 13 KOKOHOB KOTOPOTO U3-
TOTOBJIAJY MIeNK. [Tues uel0BEK PasBOJUT C IIeJbI0 MOJNyUeHHA Mefa,
pAna JeKapcTBeHHBIX MpenaparoB (mpomosauc) U Bocka. Hexoropsie
HACeKOMEIe, K IPUMepPY Hae30HUKU, HAIILIH IpuMeHeHne B 0opsbe ¢
BPEIUTENSIMH CEJIbCKOr0 X03fiicTBa (HApUMeED, ¢ KPOBAHOU muaeil)
KaK UX ecTeCTBeHHLIEe Bpary.




*‘ ’ MpoBepbTe CBOM 3HAHUA

KaxoBbl 0CODEHHOCTH BHEIIHEro CTPOeHHA HACEKOMBIX ?

W3 CKONIBKHX OTIEN0B COCTOUT TEJIO HACEKOMBIX ?

Kax ycTpoeHBI KOHEeYHOCTH HACEKOMBIX ?

Kaxue Kpolibs OBIBAIOT Y HACEKOMBIX ?

Kak ycrpoeHa HEPBHAS CHCTEMAa HACEKOMBIX ?

OnuoiuTe cCTpoeHHUE Iia3 HACEKOMEBIX.

Kak nuraroTca HaceKkoMble?

Yro Taroe remonumpa? B uem zaraouanTesa ee QyHKITU?
Kax gwirar macexkomeie?

Yro TaKoe MaJbIUTHEBELI COCYABI?

. BermosauTe 3amanue Ne 117 ma c. 89 (Pabouas Terpans).

2. Beibepure mpaBuabHEIMN oTBeT. TecT Ha ¢, 132—136, papuanr 1 (Te-

CTOBBIE 3alAHU).

1. TTouemMy HaceKOMBIe MMEIOT ILIOXO PA3BUTYIO KPDOBEHOCHYIO cUCTEMY 7
2. IToueMmy KpOBEHOCHAad CHCTEMa He YYacTBYeT B TPAHCIOPTE rasoB
10 OpraHusmy?

. . .

[y
CLOW=TD Ik W=

(St
N ek

MNopymaiite

JlaboparopHas pabora
Bemmosiante padory Ne 13 ma ¢. 18—20 (JIaGopaTtopubie paboTs).

’ Pabota c komnbioTepomM

Obpaturech K gucky. MayunTe MmaTepras ypoKa M BLIIIOJHUTE IIPEI-
JIO)KEeHHBIe 3aJaHusA.

AR\

() IHTepHeT-CCbINKN

1. http://www.floranimal.ru/classes/2703.html (Hacexomsbie. OO6ias
xapakrepuctuka. Knaccuhuranus).

2. http://www.krugosvet.ru/enc/nauka_i_tehnika/biologiya/NASE-
KOMIE.html (Hacexomseie. Ob11asa xapakTepucTuka. Polb B JKH3HH Ye-
JIOBEKA).

Teno HacekoMbIX COCTOMT M3 Tpex otaenos (ronosa, rpyas, opiowko). Ha rono-

| BE pacnonaraloTca ogHa napa CloXHbIX rnas, MHoraa NpocTbie rnasa, PoToBOW an-

| napaT, 0bpa3oBaHHbIN BWAOM3IMEHEHHbLIMW KOHEYHOCTAMMW, YCWUKM. [pyfb Hecet
TPW Napbl X0AWNbHbIX HOT, ¥ DOMNbLIMHCTBA — KpPbiibA. [lbixaHWe OCyLeCcTBAAETCH
C NOMOLLLIO Tpaxewr, NPoHU3bIBaOWMX BCe Teno. KpoBeHoCHana cucteMa He 3amk-

| HyTa. Pazsutme y MHOrMX (hOpM COMPOBOXAAETCA CNOXHbLIM NpeBpaLleHruem nnyu-

| HOYHOW CTafuMW BO B3POCbIA opraHu3M. Mo obpa3dy XW3HW BCTPeYaloTca netak-
wue, beraiowme, poroLLMe 1 NNaBaLLIMe HaceKoMbie,
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Mopckue 38e31bl

Tun UrnokoXxune*

HWriaokoxne — obuTaTe I MOpei, IPeHMYIIeCTReH-
HO JNOHHLIE JXWBOTHBIE, CIIOCOOHBIE K MeJIeHHOMY
nepensmikenno. K HUM OTHOCATCHA MOpCcKUe 36e3-
dbL, Mopckue excu, zoaomypuu. THUD BKJIOUAET
0K0J10 6 ThIC. COBpeMeHHBLIX BH0B. PasMepsl Urio-
KOKHUX — OT HECKOJBbKHX MHJIJIHMETPOB 10 1 M
(penko — Gouiee).

IlpegxaMy HUIVIOKOMKMX M XOPJAOBLIX CUHUTAIOT
JKMBOTHBIX, BBIJEIHUBINHUXCA M3 TPYIIBLl APEBHUX
MHOTOIIETHHKOBBLIX KOJIBYEIl0B.

CrpoeHune urnokoXxux. Testo UrIOKOMKUX 3Be30-
obpasHoii, IIApOBHUAHON MM YepBeoOpas3HOM Gop-
Mbl. Cxeser moxeT OBITEH D0JIee HJIW MeHee HeJopas-
BATHIM. Ilo10BOE M aHAJILHOE OTBEPCTUS PACIIOJIO-
JKeHBI Ha IPOTHBOMIOJIOMKHLIX IIOJIIOCaX TeJa.

IToKpOBBI UIIOKOMKHUX COCTOAT HU3 [ABYX CJIOEB:
HAPYIKHOTO — OJHOCJIOWHOTO SIIUTEJIUA U BHYTPEH-
Hero, o0pas3s0BAaHHOIO BOJIOKHHCTOW COEIUHUTENb-
HOH TKaHBIO, I'le PA3BUBAIOTCS Pa3JIHYHBIE DJIEMeH-
ThI U3BECTKOBOTO CKeJeTa. ¥ MOPCKUX 368e30 CKe-
JeT 00pa3oBaH M3BECTKOBBLIMH ILIACTUHKaMH, pac-
MMOJIOMKEHHBIMH IIPOJOJBHBIMU pPAJaMH B OOBIYHO
HEeCYILIUMH BBIZAIONIMECH HAPYyXy IIHNUKU. Teso
MOPCKUX ejcell 3aKJIIOYeHO B HM3BECTKOBBIHM IIaH-
IUPL U3 PAMOB IIJIOTHO COEJMHEHHBIX MJIACTHHOK
¢ CHAAIIMMH HAa HHUX JAJIUHHBIMHA urjgamu. Creixer
y roJaoTypuil cOpMHUPOBAH M3 MEJKHX H3BECTKO-
BBIX TeJiell pa3Hoil (opMbl, pa3dpocaHHBIX 110 Beel
KOJKe.

Fonotypus



Camas xapakTepHas 0COOEHHOCTh UTJIOKOMHUX —
600H0-cocyducmasn (ambynaxpanvran) cucme-
ma. OHa npeAcTaBIeHA KOJIBIEBEIM KaHAJIOM, OKPY-
JKAIOIUM OHUINEBOJ, ¥ OTXOAAIIAMH OT HETO B JIYYH
OATBIO PagvaJbHBIMHA KaHalaMH. HOCJ’Ie,ﬂ;HIer oanT
IIapHEIe BETOYKH K HOMKKAM — TOHKHM, CHJIBHO pac-
TAMKUMBIM TpyDouKaMm, CHAOKeHHBIM C OTHOM CTO-
POHEI IPUCOCKOM, ¢ APYTroil — myssipbKoM. C BHeIII-
Hel cpeliof BOJHO-COCYAMCTAS CHCTEeMa COeluHseT-
cA yepe3d KaHAJ (¢ OOBIBBECTBIEHHLIMH CTEHKAMM)
4 nopucTyio miractTuHKY. Iloctynalomas B cucremy
BOoZa (UABTPyeTCA Uepe3 IOpPHI ILIacTHHKH. Ilo-
IBHXXHEIE UTJIOKOXKHE, UCIIOJb3YS 9Ty CUCTEMY, MO-
I'yT IlepeBUTraThCd, IIPUCACEIBAsCH K IPYHTY; Y He-
MOJBHIKHBIX — 4Yepe3 KaHAJIbl BOJHO-COCYIHCTOM
CHCTEMBI IPOHCXOAAT ra3000MeH U BhIJIeJICHHE,

MyckynaTypa pasBuUTa B pasinyHOI CTENEeHH —
B 3@BHCHMOCTH OT IIOABUXKHOCTH U XapaKTepa KO-
HOTO CKeJeTa.

HepBHaa cucTemMa HUIJIOKOXKHUX HMeeT paguaib-
HOe CTpOeHHEe: OT OKOJIOTVIOTOYHOI'O HEPBHOTI'O KOJIb-
Oa OTXOAAT pajuaJibHble HEPBHBIE TAMH II0 YHCIY
Jy4eH Teja.

OpraHbl YyBCTB pasBUTH caabo. IIpuMuTHBHEIE
IVIA3KH PacIoJIOXKeHBl Y MOPCKHX 3Be3] Ha KOHIAX
Jydeill, a y MOPCKHUX €xell — Ha BepxXHell yacTu Te-
Ja. UmeroTca TakKe OpraHbl OCA3aHUA.

KpoBeHOCHas cuctema o6BIYHO COCTOUT U3 ABYX
KOJIBIIEBBIX COCY/Z0B, OJMH H3 KOTOPBIX OKDYKaer




Cxema cTpoeHus
MOPCKOW 3Be3[bl

Cxema cTpoeHus
MOPCKOro exa

PereHepauns
MOPCKOW 3Be3/pbl

poT, a APyroii — aHaJIbHOE OTBEPCTHE, U PaJHalb-
HBIX COCYJOB, KOJHUYECTBO KOTOPHIX YV MOPCKUX
3630 COBIAZAET C YHCJIOM JIyUel TeJa.

OpraHamum gbIXaHUa y MOPCKHX 3Be3] U exxen
CJHYIKAT KOXKHBIE »Kabpbl — TOHKOCTEHHbIE BHIPOC-
Thl Ha BepXHell CTOPOHe Teja. ¥ PAXA UIVIOKOMKHX
AbIXaHHe IPOMCXOJUT Yepe3 IOKPOBEI TeJla UJIH IIPU
y4acTUH KaHAJIOB BOJHO-COCYIHCTON CHCTEMEI.

MuuieBapuTenbHana cucTeMa HAYWHAETCH DPOTO-
BBIM OTBEPCTHEM, DACHOJOKEeHHBIM B CepeauHe
HUXKHeH MOBEPXHOCTH TeJia, OHO BeJeT B KOPOTKHH
OUINEBO/, 3a KOTOPBLIM CJAEAYeT KHINKa. AHalbHOEe
OTBEPCTHE Y HEKOTOPHIX BH/JIOB OTCYTCTBYET.

CnenuanbHBIX BblAeNUTENbHbIX OPraHoOB y HI-
JIOKOXKHX HeT. BrlfleneHue NpogyKTOB 00MeHa IIpo-
HMCXOUT 4Yepe3 CTeHKHM KaHAJ0B BOJHO-COCYAUCTOMN
CHCTEeMBI.

MonoBble opraHbli UMEHT pasHOe CTPOEHHE.
BoapmmHCTBO WIMIOKOMKHX pPas3febHOMNOJBI, HO
HMeIOTCA ¥ repMadpoauTHbIEe (DOPMEL.

PazBuTue mpoMCXOAHUT C PALOM CIOMKHEIX IIpe-
BpamieHui. J[ByCTOPOHHE-CUMMeTPUYHBIe TUUNHKH
WUIJIOKOMKHX ILJIaBAIOT B TOJIIIE BOJABI; B IIpoIecce
npespanleHus (Meramopdosa) JKUBOTHBIE Ipuobpe-
TalT PaguaJbHYI0 CHMMETPHIO U NIEePeX0qAT K I0JI-
3awieMy o0pasy KU3HH.

MHorue UrJIoKo;xue 00JaJal0T CIOCOOHOCTBHIO K
pezenepayuu (BOCCTAHOBIEHHUI) yacTei Tesa. Ha-
IpHMEp, U3 OJHOTO JIydya MOPCKOIL 36€30bL MOMKET
BOCCTAHABJIMBATHLCA IEJIOE YKHBOTHOE.

WUrioxkoxux DOApasfensdAoT Ha PAJ KJIaCCOB:
Mopcrue 36e30vt, Mopcrue excu u I'oromypuu,
unu Mopcrue ozypunt.

HepBHas cuctema
MOPCKOW 3B€3bl




Knacc Mopckue 3Be3abl

Teno MopcKUX 3Be3][, KaK ABCTByeT U3 Ha3BaHUS,
mo (popMe HaAIlOMHHAaET IJOCKYIO 3Be3[y ¢ HATHIO
wiu Gosee nyuamu. [1o HUKHEl cTOpOHE JIyuel Ts-
HYTCHA IIPOJI0JIbHBIE GOPO3IKH, B KOTOPHIX PACIIOJIO-
JKeHbl MHOrOYMCJIeHHble HOKKHU. IlepeaBuraiorcs
MOPCKHEe 3Be3/bl C IIOMOLIbIO Jyueii. POT HaX0mUT-
cAd B IIEHTpe HMIMKHeH IoBepXHocTH TeJsia. Haigsa
KpynHyo no6bidy (HampuMep, MOJLIIOCKA), MOP-
CKafd 3Be3/la HAKPBEIBAET €e CBOMM TeJOM, BbIBOpAa-
YMBAET JKeJYA0K M NPHKHMaeT ero K aAobwrye. Co-
KM, BLIJeJsieMble CTEHKOH JKenyIKa, IepeBapH-
BaT nuiny. KopoTkas KHUIIKA BeJleT K aHAJIBHOMY
OTBEPCTHIO, JIeKAIIleMy Ha BEPXHEN IIOBEPXHOCTH.
Mopckue 3Be3bl XKUBYT HA JHEe MOpel, COycKa-
sAck Ha Ooapmyio rayoury. IlnmrarmoTca DOHHBIMU
JKUBOTHBIMU, OPTAaHUYECKHUMH OCTATKaMMH.

Kpoccacrep

AcTpoknekc

" rpebelukoBas

Mopckad 38e3aa

Ssactepud Xy,
ceT4artan ;

atypua
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Knacc Mopckue exu

Teno MOpCKMX eKeil MIAPOBUAHOE MM VILJIOIEH-
HOE€, 3aKJIIOYEHO B CIJIOIIHOW HMAaHIUPh U3 IJIOTHO
COEIMHEHHBIX M3BECTKOBBIX ILJIACTUHOK, KOTOpPBIE
HeCYT TOHKHE OCTPEIe MIVIBI YV OAHHUX (OPM H TOJI-
CThIE TyIIble — y Apyrux. Ha HuKHe# cTopoHe Tena
PacIoJIO¥eH POT, OKPVKEeHHBIA 0COOBIM YeJroCT-
HBIM allapaToM ¢ IATBI 3ybaMu, oOpaleHHBIMHU

Mopckon ex

avanema HapyxKy. Kunieunuk sakaHuuBaeTca aHAJIbHBIM OT-
BEPCTHEM.
Mopckue ey — JOHHbIE MAJIONOABUIKHBIE JKH-
Mpukpennexue urnbi BOTHBIE, OOMTAOIIHE B MOPEe Ha PA3JUYHON Iay6u-
MOpCKoro exa He. IIuTaroTCAa OHM XKUBOTHOMN M PACTHTEILHON IIH-
3 e,
Snutennin Mopckoit ex.
Wrma |
\~'- HepsHoe
KONMbLO
Mblwsi |k /

M3BecTkoBbIe rnnacTvHKM,
COenHEHHbIe C urnamm

CycraBHas ronoska Knacc Nlonotypun

¥ ronorypuii MeIIKOBHIHOE WK YepBeobpasHoe Te-
JIO C BEHYMKOM BeTBHCTBIX IIyIAJEIN BOKPYI pTa.
Bponrs Tena TAHyTCA NATH PAAOB HeOOJNBIIUX HO-
sKeK. JloHHEBIe, pelke IJIaBalONIMe MOPCKHE KUBOT-
HbIE, TOJOTYPHH OOBIYHO IIOJI3AIOT 110 AHY, PasbIC-
KHUBaA NHUINY: MEJIKUX NOHHBIX JKUBOTHBIX, BOO-
pocJi¥, THHUIOIIHE OCTATKH.

Kykymapwus, Mopckow orypet| TpenaHr nanbHeBOCTOHbI
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HazoBuTe npefKoB UITIOKOMKHX.

KakoBrI 0cO0EHHOCTH TOKPOBOB MIVIOKOMKUX ?
IlepeuncinTe OPraHbl UYBCTB UIVIOKOKHX.

Kaxk ppimar urmnoxorxue?

Paccramure 0 cTpOEHMYM KPOBEHOCHOH CHCTEMBI HIVIOKOMKHUX.
Kaxwue riacce! oTHOCATCA K TNy Urnoxosxxue?

Kax mepeaBuramoTcsa MOPCKHE 3Be3/1bI7

Kax muraoTcsa MopcKue 3Be3nnl?

Onumyre 0COGEHHOCTH CTPOEHHA MOPCKHX €iKeil.

YTo BBI 3HAETE O TOJIOTYPHAX?

BreimonanTe 3aganme Ne 125 wa c¢. 96 (Pabouas Terpans).

. By .

et

-
w—

Kakue 0co0EHHOCTH CTPOEHHUSA UIJIOKOMKHUX II03BOJIUAIHA YYEHBIM BEI-
IEeJHUTh UX B OTAEJIbHBIN THII?

a L Pa6oTa c komnbloTEpOM

Obparurech K gucky. MayuuTe MaTepuas ypOKa U BEIIOJIHUTE IIPE]-
JIOJKEeHHBbIe 3aJaHu.

@ NHTepHeT-CcCbINKM

http://www.npacific.ru/np/library/encicl/9/0004.htm (Hriaoxoxme.
O61masa xapaKTepHUCTHKA).

Wrnokoxwue —— 370 MOPCKMUE, B OCHOBHOM [OHHbIE, XUBOTHbIE, UMEIOLME pa-
| @uanbHylo cummetpuio Tena. Ckener oBpa3oBaH M3BECTKOBBIMM MNACTUHKAMU.
OCHOBHOW OTAIMHUTENLHbIN MPU3HAK — HaNU4YMe BOOHO-COCYAMUCTON CUCTEMBI, Y4a-
CTBYIOWIEN B NepeaBuXeHun, AbiXaHuu KU BbigeneHnn. HekoTopsie npeacrasute-
N, HaNPUMepP MOPCKOM OTypeLl, MCNOMb3YIOTCA B MALLY.
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Tun XoppoBble
PUCHEpANIIY XopaoBele — MHOTOYHCJ/IEHHaA I'DYIIIIa BBICOKOOP-
raHU30BaHHBIX ’KUBOTHBIX C ABYCTOPOHHEH cHMMe-
Tpueil Tena. Bce OHM Ha pasHBIX CTAAUAX CBOEIO
PasBUTHS MMEIOT 0CeBOMl CKejeT — xopdy, ILIOT-
HBIA ONOpPHBIN TAX. lleHTpanisHaA HepPBHAA CHCTe-
Ma IIpefcTaBlieHa HepeHou mpybxoi, pacIoJio-
JKeHHOH Ha CIOHHHOH CTOpOHe Tesa. KpoBeHOocHas
cucTeMa 3aMKHyTad, cepJlie pAacIoJIO¥KEeHO Ha
OpronIHOI cTOpoHe Tesa. JlpIxaTeJbHada CHCTeMa Ha
PaHHUX CTAAUAX Pa3BUTHA IIPeJACTaBJIeHA IPOHHU-
3aHHOU xabepHBIMHU IMEJAMH TJOTKOH H, TaKHM
obpazoM, TECHO CBfA3aHA C IEPEJHUM OTAEJIOM
NUIIeBapUTEJNbHON TPyOKH. XOpAOBble 3aHUMAIOT
OCHOBHBIE cpejbl o0uTaHMA. B Hacrosllee BpeMs
uXx HacuuTbiBaiT Gomee 40 Teic. BmmoB. Tum xop-
JIOBLIX JKMBOTHBIX 00beJUHsET TPU KPYOHBIE IPyl-
IIbI: IIOATHII Eecuepenubte, IIOATHUII Juvurnouro-
xopdosble, unu O6onouHUuKW, U nogrun Ilozeo-
HOYHBLE.

JTIaHUeTHUK

BHyTpeHHee cTpoeHue naHueTHuKa  Xopga HepBHas Tpybka  CrvMHHOM NAaBHWK
XBOCTOBOM MN1AaBHI

[notka
Por iy

UUynansua 3anHenpoxogHoe

XKabepHeie wenn TleveHs ~Kuwka — orsepcrve

JlnumHoYHO-XOpAoBbIe

MoaTun becyepenHbie

B nmoaTun BxoauT ofvH Kaace — JlaHmeTHUKY, 005-
eIUHANIHA oKoao 30 BUIOB. JIaHUemHUK — TIO-
JIYIIPO3payHoOe HUBOTHOe JJIUHON 5—8 cm u Gonee,
umMeroilee peiboobpasnoe Teno. Ilo cnuEHON cTOpPO-
He TAHETCA CKJaJKa KOMKH — CHUHHOU IJIABHUK.
Orubasa XBOCTOBOM OTJeJ TeJia, OHA 00pa3yeT JaHlie-
TOBHAHEIM XBOCTOBOHM IJIaBHUK. I1o BokaM HHKHEH
YacTH TeJla pacmojiaralTcs ABe OOKOBBIE CKJANKHU
KOMH.

Y nanuyemHurxa HepBHAA CHCTeMa IpeCcTaBIeHa
HepBHOH TPYyOKOIi, a BHYTPEHHUH CKeJIeT — XOp-
pife) 8




MoaTwun NMo3BoHO4YHbIe (YepenHbie)

IToxTun ITo3BoHOYHBIE 00'BEAUHAET }KUBOTHBIX, UMEIOIINX II03BOHOY-
HUK u yepen. OTciofja X BTopoe Ha3zBaHue — YepenHsle. ITO BLICOKO-
OpraHW30BaHHBIE YKMBOTHEIE, UMeInue JuddepeHINPOBAHHBIE CHC-
TeMbl opraHoB. lleHTpanbHasA HepBHasA CHUCTeMa IIpeJCTaBJieHa I0-
JIOBHBIM M CIIMHHBLIM MO3I'OM; B KDOBEHOCHOH CHCTeMe, B OTJIUYHE OT
OecuepenHbIX, NOABIAETCA CEPAIle; CTPOSHHUE OPraHOB YYBCTB YCIOMK-
HAeTcd. Bece MpejcTaBUTeNH IIOATUIIA BEAYT aKTUBHBIN 00pa3 KU3HU.

K aroii rpynne orHocATess Poibbl, 3emHnoso0nble, Il pecmbvLiaouu-
ecs, ITmuubvt 1 Maexonumarowue. 3HAKOMCTBO C ITO3BOHOYHBIMHA
Ha4YHEM C pbI0.

Mo3BOHOYHLIE

Gd G DO

MnekonuTaooLiue

eyt
3

i




Hapgknacc Pbibbl

Bce peIOBI — BOZHEBIE TO3BOHOYHEIE, TEJIO KOTOPBIX,
KaK IPaBMJIO, NMOKPBITO 4emnryeid. OCHOBHBIM, a y
OONBIINHCTBA U €JUHCTBEHHLIM OPTaHOM ABIXAHUSA
TIOKUBHEHHO SABJIAIOTCA Kabpel. Passutme y pri6
IIPOMCXOAUT TOJBKO B BOJE.

Hazknace Brilouaer aBa kiacca: Xpawesvie u
Kocmmnuie porovr. Xpsiessie poIGbl IpeCTaBICHE
aKyJaMH U CKATaMH, & KOCTHEIE PLIOLI 00 beJHHAIOT
9YeThIPpe TIPYNNbl KHBOTHBIX: IOAKJAcCCH JIyue-
nepuie (kapacs, wyka), XpaujexocmuoLe (ocemp,
cmepaadv), Kucmenepvie (ramumepus) u Heosa-

Kodvbiuawue (appuranckuil wewyilvammuur)
pouLobL.

LLlyka

Mopckon
KOHeK

e

Pb|6a-8a6c1;_t 8

Kambana . @
(HepecToBbIN Hapsag) N




CrpoeHue Tena. PaccMoTpuM 0COGEHHOCTH CTPOe-
HUA pHI0O Ha NpuUMepe IpeJcTaBUTeNel KJjacca
KocmmobLe poLboL, nofkIacca Jlyuienepoie.

Brems®i BU 9TUX PBIO OUeHb pasHoobpaseH, Of-
HAKO OHU XapaKTepU3YITCA PALOM 00IIuX NpuUsHa-
koB. Tesno ux ymiomeHo ¢ 60KOB U MOJApa3aesaeTcs
Ha T'OJIOBY, TyJoBHIIe ¥ XBocT. OHO MOKPBITO KOCT-
HOI wewyel — TOHKMMH KOCTHBIMY IIJIACTHHKAMY,
yepenuieo0pasHo HaJIEralolMMH OAHA Ha JAPYTYIO.
Yemryy MoIynpo3padyHbl, HMEIOT IJIaJAKHil KN 3a3Y-
OpeHHBIA Hapy:KHBIH Kpaii. DopMupyeTca Uellysd
3a cuer Kosku. CHaApyIKM UeIryidaThlii IOKPOB 3a-
LITHUINEH CJAU3BI0.

CkeneTr pBI6 mMOYTH IEeTHKOM KocTHBIH. [losBo-
HOYHMK IIPEJCTABJIEH KOCTHBIMM [IO3BOHKaMH H
pasfie/leH Ha TYJOBUIIHBIA H XBOCTOBOH OT/IEJHI.
I103BOHKY WMEIT OTPOCTKH — BePXHHE M HIMKHUE
nyru. Bepxaue 1yru CMBIKaIOTCA, 06pasys CIMHHO-
MO3roBoil kaHaji. Pefpa OTTrpaHMYMBAIOT IIOJOCTH
TeJsia cBepXy U ¢ 60KoB. Hepen B 60JbIIeH YACTH KO-
CTHBII, COCTOMT U3 MO3TOBOM KOPOOKM, 4eJICTHBIX
KocTeil, sxabepHBIX AYT U :Ka0epHBIX KpbimeK. I1ap-

ﬂeTquan Hble IJIABHUKH — TPYAHBIe H OGpromiabie — 06paso-
il BaHBI DOJBIIHM KOJUUYECTBOM MEJKHX KOCTeu.
| CKkener KOCTUCTON [T03BOHOYHMK

| pbibbI (pe4YHON OKYHb)
Jly4m XxBOCTOBOIO
M1aBHKUKa

- CTpoeHue \'\- Jlyqm aHansHoro nnasHuKa
ronoBHOro Mo3ra  JIy4u rpyaHoro nnasHka — Pebpa ¢ npuaarkamm

MbilweyHas CUCTeMa CerMeHTHPOBaHA U IIpen-
craBieHa Z-00pasHBIMHU MBIIIIIAMHU, Pa3JeIeHHbIMUI
COeIMHUTEILHOTKAHHLIMHA ITeperopoiKaMu.

HepBHas cuctema peIid COCTOUT M3 I'OJIOBHOTO U
CIIMHHOTO MO3Ta M OTXOAANINX OT HUX HepBoB. ['o-
JIOBHOHM MO3I' paclojiaraeTcs B MO3roBO# KOPOOKe U
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BKJIIOYAET MATh OTAEJIOB: HepeaHuil (1), mpomerxy-
TOYHBIN (Ha PUCYHKe He BHUJEH), cpefHuii (2), npo-
AosxroBaTeil (4) m Moz:xkeuok (3). Ilpogosarosarsrii
MOST NEPeXOJHUT B CIUHHOMU, KOTOPBIM B BUJIe IJTHH-
HOro 6esoro TaAKa TAHETCs BHYTPU KaHasa, 06paso-
BaHHOT'O BePXHUMH AyraMu II03BOHKOB. MHOroumc-
JIEHHbI€ HEPBBI CBA3BIBAIOT T'OJIOBHOH ¥ CHOHHHOMH
MOS3T C Pa3/MUYHBIMH OPraHaMM TeJIa PhIOHL.

IloBenenne puiG ckIagbIBaeTCA U3 0E3YCIOBHBIX
H YCIOBHEBIX pe(IeKCcoB.

Opranbl 4ysctB. Opranbl BKyca IpeAcTaBJIEHBI
BKYCOBBIMH IIOYKaMH, COCTOAINUMH M3 IPYIIN KJIe-
TOK, OIJIETEHHBIX OKOHYaHUAMH HEPBOB. BKycoBbIe
IIOYKH PACIIOJIOEHB] He TOJIbKO B POTOBOM IIOJIOCTH,
HO M Ha MHOTHX y4YacTKaX TeJlda B HAPDYXHOM CJOe
Ko)KH. Oprassl 3peHHus — rjasa ¢ YIJIOMEeHHOH po-
rOBHIIeH U OKPYTJIBIM XpycTanukoM. ClyxoBoit aHa-
JIA3aTOP IpPEeJCTaB/IeH TOJbKO BHYTPEHHHUM YXOM,
PacCIIOJIOKEHHBIM B 4Yepene; YIIHOW pPaKOBHHBI U
CJIYXOBOI'O IIPOX0Ja HeT. XapaKTePHBLIN /I PbI6 Op-
raH, BOCIDHMHHMAIOIIWN JBHUIKEHHE BOIEI, — 60-
K06as AuHuUs — 00pa3oBaH YYBCTBUTEJIbHBIMU
KJIETKaMH, CrPYIIMPOBAHHBIMH HA OOKOBBIX IIO-
BepxXHOCTAX Tesa. Tox BoAbI, pasapa)kad Te WIU
WHbIE€ YYACTKH YYBCTBHUTEJIBHOTO BIIUTEJNA, TO3BO-
JisieT Peibe OPHEHTUPOBATHLCA U JasKe OIYIaTh IIPH-
OHMAKAIOIerocsa IPOTHBHUKA. B MYTHBIX BomoeMax
opraHbl ODOKOBOI JIMHHHM UACTO OKA3LIBAIOTCS OoJiee
IIOJIE3HBIMU [JIA ONpelesIeHUs IOJOMKEeHHS Tejia B
IIPOCTPAaHCTBE, YeM IJIa3a U JPYTHe OpraHkbl YyBCTB.

KpoBeHOCHas cuctema 3aMKHYTasd U COCTOUT W3
ABYXKaMepHOro (IpejicepAne U KelyAoueK) cepama
u cocynoB. M3 jkemygouka KpOBb IIOCTYIIA€T B
OpIOLIHYIO A0PTY, KOTOPASA BCKOPE JeJUTCH Ha apTe-
puu. Ilo HUM KpOBB mocTymaer B 3Kabphl, TIe apTe-
PHUH BETBSATCHA HA MHOYKECTBO MEJIKHX KPOBEHOCHBIX
COCYZ0B — KanuLiApoB. IIporekaromas yepes Hux
KPOBBb OT/aeT yIVIEKUCJIBIH I'a3 ¥ HachlaeTca KHUC-
moponom. OGoraiieHHAas KUCIOPOJOM KPOBBL COOH-
paeTcs B CIHHHYIO a0PTY, KOTOPadA HeCeT ee KO BCeM
opraHam Tejla M MbIIInam. 37ech Yyepe3 OBIIUPHYIO
CeTh KANMJIIAPOB B TKAHW MOCTYNAKT KUCIOPOJ 1
nuTaTeJIbHBIE BEI[eCTBa, 4 U3 HUX B KPOBb — yTIJIe-
KHCJIBINA a3 ¥ pyrue IPOAYKTHI KU3He e ATEeTbHO-
cti. KpoBb cobupaercs B BeHbI — COCYIBI, HAYIIHE
K CepAuy, U [I0 HAM IIOCTYIIAeT B IIpeacepaue.

nnaparta

. 1 e

CrpoeHue opraHa
6okoBOM NUHUN

lMponoribHem  HapyxxHoe

CrpoeHue cepgua
bprowHas  Mpencepave

Kenynodex
¥, "o UW A

Pa6ora xabepHoro




IbixaTenbHas cucTeMa IpejcTaBieHa xabpa-
Mu. 'azoobmen ocyimecTBigercs Omaromaps ABH-
JKeHHAM abepHbIX KPBIIIEK U PTa, HarHEeTAIIINX
BOAY B »kaGepHbIe MOJIOCTH M BBITAJIKMBAIOIINX ee
HapyxXYy.

MuuwesaputenbHaa cuctema. ¥ GOJIBITUHCTBA BU-
ZI0B POTOBAA IOJOCTH BOOPYKeHa MHOTOYUCJIEHHBI-
M¥ KOHHUYeCKHMH 3y0aMu 1 IpakTUYeCKH He OTrpa-
HHUYeHA OT TJIOTKH, BeAyIeil B KOPDOTKUI NUIIEeBOA.
Henynox pasaoobpasHoi GOPMBI ¥ Pa3MepOB, V He-
KOTOPHIX BHIOB CPABHHUTEJHHO €Ja00 BHIPAMKEH.
V riy60KOBOIHBIX XMINHWKOB KEJYIOK crmocobeH
pacTArMBATLCH — HTO IPHUCIOCOOTEHUE K [JIUTENb-
HOMY TOJIOAAHMIO: Ha GObINoM rirybuHe no6brya mo-
MazaeTcs peaKo.

BHyTpeHHee cTpoeHune pbibbI
[onoBHOKM MO3r

: OboHsTebHasa
nykoBuLa =7,
A (
%
{
il

CrimHHoV Mo3r _[1naBatefibHbli My3bipb

Mouesou
ny3sipb

e
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B mayaje KHUIDeUHMKA YacTO HMEIOTCA CJIeNble OTPOCTKH, YBEJIHYH-
Balomiye NUINEeBAPHUTEILHYI) IIOBEPXHOCTD. IleueHp cHAOMKEHA JKesrd-
HBIM IIy3bIPEM, BbIEJIAIONIUM KeTIb B IepeJHuil oTaes Kumku. IIpo-
TOKH IIOJKeTYyJOYHOH JKesle3bl BIAAAIOT B HAYAJAbHBIH OTHe] KUIIed-
HHUKA.

Jns GONBIINHCTBA KOCTHBIX PHIG XapaKTepeH niaéamenbrblil ny-
3bLPb, 3alIOJHEHHBIN Bo3ayxoM. OH pasBHBaeTCs Kak BBIDOCT CIIMH-
HOM CTOPOHBI IHUIEBAPUTETHLHON Tpybku. Ilozasee y MHOrMX BHIOB
CB#ASH IIy3bIPA C MUINEBOLOM YTPAaYHUBaeTCs, HO HEKOTOPBIe COXPAaH-
IOT ee NMOKH3HeHHO. [lnaBaTeNbHBINA Ny3bIPEL BHITONHAET B OCHOBHOM
FUAPOCTATUYECKYIO0 QDYHKIMIO, T. €. obecieunBaeT cBOOOLHOE nepeme-
IleHre PBI0 B BePTUKAIbHON maocKocTH. CTeHKH ero 60TaTo cHabke-
HBI KATWJLIAPAMH.

ITpu GbICTPOM mOrpy:KeHWH NaBIeHHe Ha TeJo PBIOBI PE3KO MOBEI-
HIaeTcsd, ¥ BOSAYX M3 IJIABATEJIBHOTO Iy3bIDA MOMEHTAJILHO PACTBO-
pseTca B KpoBH. B pesynbrare aToro yaenbHbIH Bec peIOBI VBeJIHUUYHBa-
€TC#d, 9TO MEMIaeT BRITAJIKHBAHHUIO KMBOTHOTO K IOBepXHOCTH. Ilpm
BCILIBITHM, HAIIPOTHB, JaBJIeHWE BOJbI CHHKAETCS, PacCTBOPUMOCTH
ra30oB B KPOBU IIaJlaeT, ¥ OHU U3 KPOBAHOI'O pycJja MOCTYNaloT B ILIa-
BaTeJIbHBIH ITY3LIPh.

BolaenutenbHas cuctema mpeicraBieHa AIUHHBIMA JIEHTOBHHBI-
MH IIOYKaMH, Jekal(uMH 110 00KaM MO3BOHOYHMKA HAJ ILIABATE]Ib-
HBIM IIy3bIpeM. Ilo BHyTpeHHUM KpasMm mouek TAHyTCH MOYETOUHHKH,
KOTOpEIe O0BeAUHAIOTCA B HENAPHBIH KaHAJ, OTKDBLIBAIOIIUHCS Ha
KOHIIE MOYEII0JIOBOI'O COCOYKa. ¥ HEKOTOPLIX BUJOB MMEeTCA MOYeBOil
Iy3bIPh.

OpraHbl pasMHOXEeHWUS — NapHBIE CEeMEeHHUKN ¥ AMYHUKH — OT-
KPBIBAIOTCA OCOOLIMY KaHAJIaMH HA MOYEIOJOBOM COCOYKE OTENbHO
OT MOYeBOI'0 OTBepCTUA. SHIeKIeTKN (MKPUHKH) MeJKHe, ¢ TOHKOM
CTYAEHHCTOH 000/I04KOif; OTIOJOTBOPEHMe, KAK IIPaBHUJIO, Hapy’KHoe,

Camel, KoLK
coopyxaeT
rHes3no

B3pocnas daopenb




Knacc Xpsiuesble pbiObl

Xpsiesble — CPaBHUTENbHO HeboIbIIasdA COBpeMeH-
Has rpyIIa phib, BKaogaiomad He 6oree 700 BugoB
JHHUBOTHBIX.

CreseT y HUX B TeUeHHME BCeil 3KHM3HH OCTaeTCs
xpamesbiM. Koxa nokpeiTa cBoeoOpasHoii yelnyeu,
HAIIOMUHAIOMIe II0 CTPOEHHI0 3yObl, IOKPHITHIE
sMasbio. JabepHbIX KPBIIEK, KaK ¥ KOCTHBIX PbIO,
HeT, U ;kabepHbIe MIeJH OTKPHIBAIOTCA HAPYXY ca-
MOCTOSTEeJBLHBIMHA OTBepcTUuAMHU. IlapHbIe IJIaBHU-
KU PACIIOJI0AKeHbl FTOPU30HTAIBHO, XBOCTOBOM ILJIaB-
HUK MMeeT [OBe HepaBHbIe JIOIacTH, M3 KOTODPBIX
BepxHsAs — Oosee kpynHad. [losac nepelHNX KOHeY-
HOCTell mpe/icTaB/IeH [IeIbHOM XPAMIeBO! Ayroi, OX-
BaTBIBAIONIEH Teso ¢ 60KOB U cHHU3Y. IlnaBaTesbHO-
ro myasipa HeT. [IpefcTaBuTeNH KIacca — MOPCKUe
oburareny aky.Jibl U CKAMbL.

B masoTpAn axys BXONAT KPYIHbIE W CPEAHHX
pasMepoB pbIObI, OOBIYHO C YAJMHEHHBIM TOPIIENO-
o6pasHeIM TeaoM. OnacHBI AJId YeI0oBeKa JHIIb He-
MHOTHE BHUJBI: muzposas akyaa, Oenas akyaa,
pesxe gpyrue. CaMble KpyIHBIe — 2uzanmceras (40
15 M) u kumosas (5o 20 M) — ODUTAIOTCA MEJTKUMH
NMJIaHKTOHHBIMM OpPraHu3dMaMu, IIPOIEeXXHBasg BOAY
CKBO3b xalbepHble IIeJH; OIACHOCTH OHM He IIpej-
craBasAooT. JIpyTue arxyJibl TATAIOTCA PBIOOH; YacTo,
COIpOBOXJaA Kopabiau, moadupaioT 0TOPOCHL.

B mameii crpane B YepHOoM u fnoHCKOM MODPAX
[IPOMBIILIAIT akyry-kampara (5o 1 M B AIUHY).

Bce akxy.ibt — MOPCKHeE XUTEJIH, B IPECHbIE BOABI
B TPOIIMKAX 3aXOJAT JHUIIb eUHHYHBIE IPEe/ICTaBH-
TeJIH.

Crxamuv. BHEIIHE He MMOXO0XKH Ha aKyJ/i: HX TeJo
VILJION[EHO B COMHHO-ODIOIIHOM HAIpaBlIeHUH. ITO
06BruHO moHHBIE pHIOLI. abepHBIe MieIn y HAX Ie-
peMecTHINCh Ha OPIOIMIHYIO0 CTOPOHY, TO3TOMY BOAY
A7IA ABIXaHWSA OHU HabuparT uepesd OpeIsranbua,
yTOOBI HEe 3aCOPATh »Kalbphl IEeCKOM.

Crxamuel MHATAIOTCA OOHHBIMH OpraHM3MaMi H
pei6oii. Bo MEHOTHMX MeCTaX MX MPOMBIIIIAIOT M CUH-
TAIOT OYeHbh BKYCHBIMH. ¥ CKAMOB-X80CHOKO0JL06
V OCHOBaHMA XBOCTA CBEPXY UMeeTcH AMuHHAA (OKO-
a0 35 cm) mMria, Hepeako 3adyOpeHHas, ¢ 6opoan-

Kwutosas akyna
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KO, BRIICNAIOMEeH 1. YKOIb TPOIHMYECKHUX CKATOB
NOPOH NPUBOAAT K cMmeptu. Kpymmsii, mo 2,5 M
B AJHHY, x80cmokon (mopckoii xom) obutaer B
YeprOM MoOpe, ecTh X80¢mMOKOAbL U y 6eperos HOx-
Horo Ilpumopbsa. B Tponukax, B IOxuHol 1 Ilenr-
PalbHOM AMEpUKe, X60CMOKONbL JKUBYT U B PEKaX.

Jdrexmpuieckue ckamus. IMEIOT 110 GOKAM Tesa
9JIEKTPHYECKHE OPraHbl — BUJOU3MEHEeHHBIe MbIIII-
Ibl, TeHepupyoomue paspaz no 220 B. Yaapom Toka
ckam youBaeT 100bLIUY, OGBIYHO METKIX pBIO, B MoO-
JKeT OTVIYIIHUTh NPUKOCHYBIIEroOCA K HeMY dYeJloBe-
kKa. OGUTAIOT OHU B TEIJILIX BOZAX, noxona no Cpe-
JH3eMHOT'0 MOpH.

Hexoropsle cxamut nepemiy & »us3ey B TOJIIIE
BOABL, IUTAACH MeJIKOH PHIOOM M maaHKToHOM. Ta-
KOBBI CKAMbL-OPLAKU, MOOYLbL U manmut (Mmop-
crkue dbvs80abt). MaHTEI — caMble KpYOHBIE CKATHI,
ImIMPHHA UX TeJa JOCTHraeT 7 M, a Macca — 2 T.

AKkyna-monort

benas akyna

Akyna-nucuua



Xpsuwesbie pbibbl

KutoBan akyna

~—

CkaT-opnsak

Knacc KocTHble pbiObi

KocTHble pbIOBI XapaKTepU3YIOTCA TeM, 4TO UX CKe-
JIeT YAaCTWYHO HJIM IOJHOCTHIO CTAHOBHTCH KOCT-
HBIM. K 3TOMY KJaccy OTHOCHTCA PAA KPYIHBIX
IpYNN pbI6, OTIMYAIONHXCA XapPaKTEPHLIMH OCO-
GeHHOCTSMHM OpPTraHU3allHH, ONUCAHHBIMHM BBIIIE
(c. 178—182).

- Mopckoit Moaknacc XpaLeKoCTHble pbibb

KOT Dro HeGoIbIIAA APeBHASA rpymnna peib (B umucie Ko-
TOPBLIX IIMPOKO M3BECTHBIE OCcemposvie — Oenyza,
ocemp, cmepaiadv), UMEIOIIUX PAJ 00IHUX 4epT Op-
raHusalyy ¢ XpPAIMEeBEIMHE PhIOaMH.

XBOCTOBOM ILIaBHHUK V HHUX, KakK y aKkyJ, HepaB-
HOJIODACTHBIN. [I1aBHUKY pacrnojaralTcsa ropu3oH-
TanbHo. Yenrysa B BUAE KPYIHBIX KOCTHBIX OJAX.
OCHOBY OCEBOr0O CKeJeTa COCTaBJIAET ITOXKH3HEeHHO
coxXpaHAWIIAsACA XOpJAa, OJerad TOJCTHIM (yTJIA-
poM. Mo3roBoii uepem MOYTH CILIONIb XPsAIIEBOH,
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benyra
Crepnaab

OPUKPBITBIM CHAPYXKH KOCTAMH, (DOPMHPYIOUIHMHA
Kpeimy 4epena. Mmerorca »xabepHas KpBIINIKA H
[JIaBaTeIbHBIH Y3bIPh, COOOIIAIOIHNACH ¢ KAIIeY-
HUKOM. OnnonoTBOpeHWEe Hapy»KHOe, MKpa Mell-
Kasd. B mameil crpane BeTpeuaeTca BoCceMb BHIOB
0CcemposbLX; BCe OHM — OYeHb L[eHHBIE IIPOMBICJIO-
BBIE PBIOBI.

Moaknacc [isosikofbillallime pbibbi

[BOAKOABIIIAIIIE — HEMHOTOUYMCJIEHHAA JpPeBHAA
H OY€Hb cBOeoOpa3Has IpyIa NPecHOBOJHBIX PbIO,
COYeTAIIINX NPH3HAKU HeCHelUaTH3UPOBAHHBIX
IPEeJKOB C YePTaMU BBICOKOH MPHCIOCO0JIEHHOCTH
K JKU3HHU B O0e[JHEHHBLIX KHCJIOPOAOM, YACTO Iepe-
CBIXAaKINMUX BOmoemMax. Bosbiias gacers CKeJieTa
Y COBpPEeMEHHBIX NpeACTaBUTENell B TedeHHEe BCel
JKMBHM OCTaeTcs XpAIIeBOH; coxpaHseTcs XOpia,
a TO3BOHOYHBIM CTOJIO MpeAcTaBaeH 3adaTKaMH
BEPXHHX M HUXHHUX VT NIO3BOHKOB.

lporontep B une
Brafaer B Crs4ky




Ckenet nepegHero
nnaBHWKa
Kuctenepow poibbl

Natnmepusa

XapaxTepHasa 0COOEHHOCTH JBOSKOABIIIAIIIAX —
HaIuuue KpoMe ;xabepHOro ellle ¥ JerOYHOro AbiXa-
HUs. B KadecTBe OpPraHOB JIETOYHOI'O /[BIXaHUA
(DYHKIIMOHUPYIOT OAUH MJIHX [Ba My3bIPsd, OTKPEIBA-
OIMUXCA HA OPIOIIHOM cTopoHe mumeBoga. Obura-
I0T OBOAKOABIIIAIHE B MepechIXallluX BOAOeMax
Adpuku, Ascrpanuu u HOxHoit AMepuxu. B xap-
KWl ces0oH roja MHOI'ME M3 HUX BBIKAIBIBAKT Ha
IHe BOJ0eMa HOPKY, HATIOMHHAIONIYIO KOJIOJell, 3a-
fupaloTcs B Hee W ABIIIAT aTMOC(HEPHBIM BO3YXOM
0 TeX IOp, ITOKa BOJa He BbICOXHeT cosceM. llocie
3TOTO XUBOTHOE 06pa3yeT rpA3eBOM KOKOH U BIaja-
eT B cusAuKky. Korga B BoZoeMe BHOBb INOABJIAETCHA
BOZIa, PeIfa «IpOCHINAeTCA», YCUIEHHO IbeT BOAY 1
BO3BpAIIaeTCs K AKTHBHOMY COCTOSHHUIO.

Mopxnacc Kucrenepble pbibbl

Kucrenepsie pbiObl — APEBHAA W [IOYTH BbIMEpIIa
rpynna pei6. EQWHCTBEHHBIH BHJ, HOMHBIIUNH IO
HAINUX AHel, — aamumepus — OOHAPY eH TOJb-
KO B paifoHe KoMOpPCKUX OCTPOBOB. ITU KHUBOTHEIE
u36eraloT OCBeIeHHbIX YYACTKOB, IPeAII0OYNTaA 3a-
TeMHEeHHBIe MecTa OOUTaHUs.

Kucrenepsle — XHUINHUKH, POT UX BOOPYKeH OC-
TpeIMH 3ybamu. J[IMHA Teja y BAPOCIBIX ocobel fo-
eruraer 125-—-180 em, macca — 25—80 r. IlosBoH-
KM 3a4aTOYHBIE, M XOpJa CoOXpaHAeTcsA B KadecTBe
OCEBOI'0 CKeJieTa B TeueHHe Bcel xKu3HHu. Yepen B
OCHOBHOM TaKJKe 0CTAeTCA XPAIIEBbIM Ha NPOTAKe-
HUY KM3HY. [I1aBHUKYM MICUCTHIe, IIOX0MKHe Ha JIOo-
MacTH, UX CKeJieT MMeeT OOIIWil IJIaH CTPOeHHA C
KOHEYHOCTAMM HA3EMHBIX TO3BOHOYHEIX.
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Kaxue npusHaxku aBadioTcs o6mmMu 1is XOPAOBBIX ?
IlepeuncanuTe 0cOGEHHOCTH BHENIHETO CTPOEHHA PHIOHI.
KakoBo cTpoenue mokpoBos pi6?

W3 KaKHX O0TAEeI0B COCTOUT CKeJeT PBIOBI?

Kak ycrpoena numesapurensuas cucrema pui6?
Kaxoss! ynxiun niasaressroro nyssipsa?

Onumure geIxarensHyio cucTeMy puib.

Kaxosbl ocobennocTu cTpoeHms: ABOAKO/bIIIAIIUX PBIO?
Kaxwue puIObl 0OTHOCATCA K XPAMEKOCTHBIM?

HeM oTIMYAETCA CTPOCHME XPSMIEBEIX PHIG?

Yem mHTEpeCHBI KUCTeIephie PHIGHI?

12. Bemmonuute 3agarve Ne 129 ua c. 97 (Pabouas rerpans).
13. Bribepure npasuibHEIH oTBet. TecT Ha C. 141 —144, sapuasnT 1 (Te-

CTOBBIE 3aJaHUA).

. . .

. . .

—

HO©MONODU RN

-y

Mopymarite

HasoBute ocobesHocTH BHeIIHEro u BHYTPEHHEI0 CTPOEHWs pEIO,
CBA3AHHbIE C BOAHBLIM 00pa3oM JKHM3HH.

JlaboparopHas pabora
Boinonrure pa6ory « Buemninee crpoenune peiosi» Ha ¢. 100 (Pabouas
TeTpajib).

a ' Pa6oTa c komnbloTEpOM

O6parurecs k aucky. UsyunuTe MaTepHas ypOKa U BEIIOJHHETE pej-
JIOeHHEIe 3aJlaHuA.

@ UHTepHeT-ccbinka

http://sbio.info/page.php?id=131 (Pri6si. Obmas xXapaKTepHCTHKA.
Ocoberroctu crpoenns. Pasmuoskenne. Pasnoobpasue puib n ux 3HaUe-
HHUE).

K TMny Xopaosbie OTHOCATCA MHOTOKMIETOYHBIE [BYCTOPOHHE-CUMMETPUYHbIE
XUBOTHblEe. Xopaa (oceBoW CKeneT) — 3TO 3MacTUYHBIN ONOpHbIA TAX. boJib-
LWMHCTBO XOPAOBbIX MMEIOT XOPAY TONbKO Ha 3Tanax 3apoableBoro passuTus.
LleHTpanbHas HepBHas cUCTEMa PacnonoXeHa Ha CrVHHOM CTOpoOHe Tena. Kpo-
BEHOCHaA C1CTEMA 3aMKHYyTa; cepfue unn cocys, ero 3ameHsiowmi (y naHuer-
HWKOB), PacnonoxeHbl Ha GPIOWHOMA CTOPOHE Tena. Pbibbl — MUCKIIOYUTENBHO
BOAHbIE XMBOTHbIE. [ONIOBHOWM MO3 COCTOMT U3 NATK OTAENOoB. [bixaHue xabep-
Hoe. Cepaue AByxkamepHoe. KoHe4YHOCTH MeloT hopmMy NnaBHUKOB.
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Knacc 3emHoBoAHbIe, unu AMpunbun
AmMpudbun — HeMHOro4HCJIeHHaA rpynna Haudolee
IIPOCTO YCTPOEHHBIX HA3€MHBIX IO3BOHOUYHBIX, IIO-
naBiasoiiee OOJBITHHCTBO KOTOPHIX O0UTAaeT, B 3a-
BHCHMOCTH OT CTAAHUH KH3HEHHOTO IHUKJA, B BOJe
(uumHEKa aM(uOUil — roJIoBaCTUK) WM Ha Ccylue
(B3pocable iszyuKU, Habvbl), — OTCIO/a U Ha3Ba-
HUe «3eMHOBOJAHLIe». B TeueHue KU3HU 3€MHOBO/I-
HBle, KaK NpPaBHUJIO, IIpeTepHeBarT MeTaMopdos,
IpeBpaliasch W3 JUYWHOK, JKHUBYIIHUX B BOSHOMU
cpene, BO B3pocJible (hOPMBI, 3aHUMAIOIUE OKOJIO-
BOJHBIE MecTa obuTaHusa. HekoTophsle Ipe/icTaBHTe-
JI¥, HAIpUMED Mpumorsl, BEAYT B OCHOBHOM BOJI-
HBI 00pas »kusHU. [[pyrue seMHOBOJAHEIE (Hcalbbvt,
AsazywKu) oOATAIOT Ha cylne, ¥ HUX B CBA3H C 9THM
IIPOMCXOAUT CMeHa KabepHOoro AbIXaHUA Ha JIerod-
HOe, COOTBETCTBEHHO U3MEHseTCA KPOBEHOCHAdA CHU-
cTeMa, MOSABJIAITCA KOHEYHOCTH, CYIIeCTBEHHO BU-
IOM3MEeHAeTCA CHCTEMAa OPTaHOB UYBCTB.

OcobeHHOCTH PA3BUTHUA COBPEMEHHBIX aM(puOmii
CBHAETENLCTBYIOT O MIPOMCXOMKAEHUH 9TOU I'DYIIIBI
IIO3BOHOYHBIX OT PEIO000OPA3HEIX NPEJKOB: 110 MHO-
rMM [IPU3HAKAM 3€MHOBOAHBIE OJIM3KH K JPEeBHUM
IeBOHCKUM KUCTEeNephsIM phiGaM.

Ilpesane ampubuu — cmezouyeganvt — ObBLIK
TecHO CBA3aHbI ¢ BomoemMamu. Oco0eHHOCTH opra-
HU3ALUK JPeBHUX 36MHOBOAHBIX HE IIO3BOJIANIN UM
cBOOOMHO MepeJBUraThCcs IO cylle Ha OoJsblIne
paccrosHuA. B manbHeHImed SBOJIOIUN OHH JaJIHd
Hauyajo 0osiee mpucocoOIeHHOM IJIA Ha3eMHOI'0O Cy-
II[eCTBOBAHUSA TPYIINe XUBOTHBIX — PEeNMUILUAM,
a Tak:ke OoJsiee mosgHuM ampudusm. CoBpeMeHHaA
(dhayHa BKJIHOYAET OKOJIO 5 ThIC. BHJAOB aM(puOHI,
00beJHHEHHBIX B TpU oTpAna: Xeocmamuyie (mpu-
moHbL, canramandpst), Becxsocmuie (dHcabvl U as-
zywku) u Besnozue (vepesazu).

CTpoeHne 3eMHOBOAHbIX. Teno 3eMHOBOAHBIX
pasmegeHO HA I'OJIOBY, TYJIOBHIIE M XBOCT; HMeeTCH
[IBe Iapbl KOHEYHOCTEeH.

Koxa y Bcex amdubuii romasi, oueHbr Ooraras
MHOTOKJETOUYHBIMH JKeJie3aMH, BhIJeJIAIIHMHA
cam3b. Biarofapsa 3TOMY Ha IIOBEPXHOCTH KOMKH
BO3HUKAET CJIM3UCTas IJIeHKa, 0e3 KOTOPOH HeBO3-

Jlarywka o3epHas
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MO’K€H ra3000MeH IIPH KOKHOM IBIXAHWH. DTa IIJIEHKA IIpefOXpaHseT
KHUBOTHBIX OT MCCYIIEeHHsA. BhIJleJleHHs HEKOTODBIX KOMKHBIX JKeles
0b6sazaoT GaKTepUIIMAHBIMU CBOHCTBAMY H IpeIOXPaHAIOT XHBOT-
HO€ OT IPOHUKHOBEHHA Yepe3 KOXKY NaTOreHHLIX MUKPOOPIaHH3MOB.
Y HeKOTOpPBIX aM(pubuil eCTh ANOBUTHIE JKeJIe3bl, 3alUIIaoIue UHX OT
XHUIHUKOB.

Ckenet ampubuii npeacrasien TI03BOHOYHHKOM, YEPeIlOoM U CKeJe-
TOM KOHEYHOCTEeM U MX I0sCOB. B ¢BA3M ¢ JBOHHBIM 00pas3oM KHU3HHU
OH 6oJiee pacuiieHeH, 4eM y poi6. II03BOHOYHHK COCTOMUT U3 meiHorO,
TYJIOBHIIHOT'O, KPECTIOBOTO M XBOCTOBOTO OTZeJsoB. IlleiHbIi oTxen
OpefCTaBJIEH OJHHMM IIO3BOHKOM. YMCJIO TYJOBMINHBIX IIO3BOHKOB
PasMHYHO; HAMMeHbIIee UX 4HCI0 (7) — y Gecxsocmuix, HAUGOIL-
mtee (Gosee 100) — y Gesrnozux. B KpectiioBom OT/ieJie BCero OJuH II0-
3BOHOK. XBOCTOBOIT OTZe HauboIee BHIPAIKEH Yy x6ocmamutx. OdeHb
KOPOTKHE pelpa ecTh TOJBKO y 6e3H0ZUX U X80CMLANbLY am@uobuii,
ay Oecxeocmuix pebpa He pasBuBaioTca. ['PYAHON KIeTKH y aMmpu-
Omit Her.

Ilosic mepeaguux KoHeYHOCTEH obpasyeT Iyry U3 Tpex HapHBIX KOCT-
HBIX 2JIeMeHTOB. Tas3oBeIi mosAc Takike o6pasoBaH TpeMda INapHBIMUA
KOCTHBIMHM dJIeMeHTaMHU. [[N1uHHbIe I0AB3AOMIHbIe KOCTH IPHKPEILIs-
IOTCA K NOIePeYHBIM OTPOCTKAM KPEeCTIIOBOrO IIO3BOHKA.

Creser cBOGOAHBIX KOHEUHOCTEH THIIMUEH AJIS BCEX HABEMHLIX IIO-
SBOHOYHBIX, OH IPHCOEJMHEH K [10ACaM KOHEYHOCTeH, CBA3BIBAIOIIIM
HX C OCEBBIM CKeJeTOM — II03BOHOUYHHMKOM, UTO [eJaeT BO3MOMKHBIM
Asuskenue no cyme. Koneunoctn HaseMHBIX TO3BOHOYHBIX [IPEACTAB-
JISIIOT CO00H MHOTOYHCIIEHHBIE PBIYATH, COEAMHEHHEIE cycTraBamMu, KO-
TOPBIE CIIOCOOHBI epeMeNniaThCA He TOJBKO OTHOCHTEILHO TeJa, HO U
ADPYT IO OTHOIIEHHUIO K Apyry. Pacmosoxensl oM 1o 60KaM Tesa.

ApesHsas ampubus — crerouedan
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FonoBHOM MO3r
NATYLUKN

OboHsTensHas fons
MNepenHui

[IaTunanas KOHEYHOCTH COCTOMT M3 TDEX OTHE-
JIOB: ILIe4Y0 WiaH Oejpo, mpeAlliedybe HAW TOJIeHb,
KHCTh WJIM CTOIIA, COOTBETCTBEHHO IJIA IlepefHeH U
3alHeH KOHeYHOoCTeH.

MbiweyHas cucTeMa oTIHYaeTcs OT MBIIIEYHOMH
CHCTeMBI PBIO JABYMS OCHOBHBIMM OCOGEHHOCTAMMH,
CBA3aHHBIMU C Iepe/BUXKEHHEM II0 TBEPAOMY cybCT-
pary. Bo-mepBBIX, pasBuBaeTCA MOIHAA W CJOMK-
HOOPraHWM30BaHHAA MYCKYJaTypa KOHEYHOCTEeM.
Bo-BTODEIX, B CBfASH C YCHOMKHEHWEM [BUIKEHUI
MYCKyJIaTypa TeJia 3HAaYUTeJbHO Oosee nuddepen-
IAPOBaHa, U XapaKTepHad AJA PbIO cerMeHTAIUs
y am(pubuii HapyieHa.

FonoBHOW MO3r xapakTepuayeTcs IIPOIDECCHB-
HBIMM YEePTaMH; 3TO BBHIPAMKAETCS B OTHOCHTEJIBLHO
OoJsiee KPYIHBIX, YeM y pBIO, pasMepax IE€pPegHEro
MO3ra, B IIOJIHOM pasfieleHUH ero IIOJyIIaApHi.
Cpennuii MO3r cpaBHUTEIBHO HEGOJBIIMX pasme-
DOB, MO33K€4Y0K OYeHb MaJl, YTO CBA3aHO ¢ 0AH006pa-
sueM ABMKeHui ampubuii. Or romoHOro mMosra or- /lpome-
xozuT 10 map YepemHo-MO3TrOBBIX HEPBOB. YIRS

OpraHbl 4yBCcTB. I'1a3a ampubuit umeror psig oco- MO
OeHHOCTeH, CBA3AHHEIX C JBOHHBIM 06DA30M YKUSHH:
NOABUIKHBIE BEKH 3aIllUIIAI0T IJIa3a 0T BLICHIXAHUS
M 3aTPASHEHUs; eCTh U mpembve 6eKo, WA Muza-
MmenibHaA NepenonKa, PACIONOKEHHAs B Iepej-
HeM yIJIy riasa. Belnykiaas porosuna m JTUH30BHI-
HBIM XpyCTaJuK ompefesioT GoJee JaJIbHO30PKOE
3peHue aMpubuii.

lpononrosarsi Mos3i

CrpoeHue yxa nsaryiwkm
Kocrouka
/ ( cTpemeykc

BHyTpeHHee
yxo

Escraxviesa Tpyba CpenHee yx
(kaHan B potornorky)



CTpoeHue ckeneta NAryLwKn CTpoeHue cepaua NAryLKn

[103BOHOYHIMK

Ypocrne

Jlonarka
lMneyvo

lpeanneybe

[lpasoe
npeacepaue Jlesoe

npegcepaue

XKenygodek

Crona

OprasHsl ciiyxa YCTPOEHBI 3HAUHTENLHO CJIOKHee, 4eM Y pbIb,
¥ IpHcrocobaeHbl K Jy4YlieMy BOCIPHUATHIO 3BYKOBBIX pasparkeHuid
B BO3AyLIHOH cpese. Kpome BHYTpeHHEro yxa, HMeeTcA Cpe/iHee yX0,
KOTOpOe IIpejicTaBaAeT co00i MOJIOCTh; ¢ OAHON CTOPOHEBI OHA OTKPBI-
BaeTcsa B POTOIJIOTKY, & APYroi NOAXOAUT K IIOBEPXHOCTH I'OJIOBBI U
OT/iesIsIeTCsA OT OKPYsKalolleil cpeibl TOHKOH 6apabarnHoll nepenom-
KoOil.

Oprass! 060HAHEA aMPuOHil — 270 060HATENBHBIE KAIICYJIbI, KOTO-
pele cooOMIaIOTCA CO CPEeoM MAapHBIMM HAPYKHBIMH HO3ApAMH. OT
000HATENBHBIX KAIlCyJI 0epyT Hauasio BHYTPEHHUEe HO3APH, coobIaro-
HIyecsa ¢ POTOIVIOTOUYHOM IMOJOCTRI0. ¥ aMpubuii, KAk U y BceX HazeM-
HBIX IIO3BOHOYHBIX, 3Ta CUCTE€MAa CAYM¥HUT He TOJBKO IJId BOCIIPHATHA
3aIaxoB, HO M JUIA JBIXaHUA.

Opransl 60K0BOIi TUHUH CBOHCTBEHHBI TOJILKO JUYHHKAM aMpuOHii.

KpoBeHocHas cuctema. Cepane y Bcex ambubuii TpexKaMepHoe,
COCTOMUT M3 [IBYX IpeJcepAui U OZHOTO KeJayAouKa. B ¢BA3H ¢ mosAB-
JIeHHeM JIETOYHOTO AbIXaHuA Vv am¢pubuil BO3BHUKaeT BTOPOH — Jierod-
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HBIHA KPYT KpoBooOpaniesnsa. AprepualbHasdg KPOBb, IOCTYIAIONIAA U3
JIETKHUX, ¥ BeHO3HAdA — OT OPraHOB U TKaHEH *KMBOTHBIX CMEIIIHMBAET-
cA B XKeJIyIodYKe, a 3aTeM Pa3HOCHTCH II0 OPTaHH3MY.

AbixaTtenbHaa cucrema. Bo B3pociaoM cOCTOAHHH OOJBIIHHCTBO
ampubui apimaT gerkumu. OQHAKO JierKue He MOTYT B IIOJTHOH Mepe
obecmeynTh KHCJIOPOJAOM IMpoIecchl 0OMeHa BENecTB 3eMHOBOJIHBIX,
IMOATOMY YV HUX 0YE€HBb BEJIUKO 3HAUEHHE KOMKHOTO NbIXaHuAd.

MuuweBapuTenbHaa cuctema. Bece 3eMHOBOAHEBIE — XUIMHUKU; IH-
TAIOTCS B OCHOBHOM HACEKOMBIMH, NayVKOOOpPasHBIMH, CJIM3HIMH.
Kpynssie Tponmuyeckue ampubuM MOTYT 3arjaThIBATh Jajke NTEHIOB
M MEIKUX MJIEKOIHUTAIIHX — MBIIIeH,

ITumeBapuTenbHAass CHUCTEMA HAYMHAETCH C POTOBOIO OTBEPCTHHA,
KOTOPOE BeJieT B OOIMHUPHYIO POTOTJIOTOUHYIO IIOJIOCTh; CyKaAch, OHA
MepexXoauT B MHUIIEBO. B MoI0CTH PTa PACHOJIOMKEH A3LIK, BhIJEIAI0-
MU KJEeHKOoe BelecTBO, YTO CIIOCOGCTBYET JIOBJIE MEJIKHX HAaCEeKO-
MBIX; 3y0Obl, KaK IPAaBHUI0, OTCYTCTBYIOT.

IlIpu rnoraHuy IPOTATKMBAHHUIO IIMINEBOI0 KOMKA M3 POTOIJIOTOY-
HOM IOJIOCTH B MHINEBOJ IIOMOIralOT IJIa3Hble I0JI0KH, KOTOPBIE OT/e-
JIeHBI OT 3TOHM TOJIOCTH TOHKOM CAM3HCTON 000J04KON u OJaromaps
CIeIHaJIbHBIM MBINIIAM MOTYT HECKOJIbKO BTATHBATHECA BHYTPL POTO-
TJIOTKH.

KopoTkuii nuinesoj BuamaeT B :xKeayaoxk. Kumeunur 0OoJiee qIuH-
HBIf, UeM y PbIO, B IIeTJIie IEPeJHEro OTjesa JIEKHUT IIOMKeNyI0UHAd
»Kese3a. KpynmHasa neyeHs MMeeT 3KeJIYHBIN Iy3bIPh, IPOTOK KOTOPOT'O
BHAAET B MePEIHION YACTL TOHKOM KHUINKH, COeTUHAACH C IIPOTOKA-
MH IOJMKEJYI0YHOHN ¥ese3bl. TOJCTHIN OTHe] KMIIeYHUKA OTIPaHU-

— ey P

BHyTPEHHee CTpoeHue NAryLuKn | Moyernonosbie opraHbl camua |3

| NArYLUKA 3anHas nonas
=\, Kenyno4ek cepaua | Xuposoe Teno 4 seHa

lpegcepaue

lomxeny- o 4
AoYHas W &Y Touka
xenesa g

CeMeHHUK CemeH-

MoyeBow P Hble ry- b Knoaka

ny3bipb 8
Movesowi n nysbipe
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p = OTBepeTHe KnoaKi
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HapyHble Ho3apu

OTBepcTue escra-
xuesow Tpybebl

bapabaxHas [opraHHas
nepernoHka  Lenb

YeH OT TOHKOI'O HeUeTKO, npaMasi KHIIIKAa OTprIBa-
ercd B KJOakKy.

BblgenutensHaa CMCTEMa MpefcTaBlIeHA MOYKa-
MH, BBIBOIHBEIE NPOTOKH KOTOPBIX — MOYETOYHU-
KW — OTKPBIBAIOTCH B KJIOAKY.

OpraHbl pasmHoXxeHua. Ilapabie ceMeHHUKH He
HMeIOT CAMOCTOATENIbHBIX BBIBOAHEIX nyTeii. Cemsi-
BBIHOCAIIME KAHAJBIBI IPOXONAT 4Yepes MepefHHId
OTZeJl MOYKH M MOYEBLIBOAAIIHI KaHAJ, KOTOPBIH

npyAoso
- NAYWKK
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nepej BIaJeHHWEeM B KJOaKy o0pasyeT paclaupe-
HUe — CeMeHHOH NYy3bIpeK, rje IIPOUCXOJUT Bpe-
MEeHHOe COXpaHeHUe ceMeHH. SIMYHWUKH mapHEBIe.
CospeBuine Aiia BEIBOOATCA B IIOJIOCTh TeJia, OTKY-
Jla TOCTYIal0oT B BOPOHKOOOpAa3HbBIE DPACIIUPEHHS
NapHbIX AHIEBOJIOB, IEPEIHUI OTAE] KOTOPHIX OT-
KpBIBaeTCA B IIOJOCTh TeJa, a 3afHUN — B KJI0aKY.

Breniame pasauuus MexAy caMIlaMy ¥ cAaMKaMu
(mostoBo#t pumophmaM) y ampubHii BeIpayKeHbI B
OONBIIMHCTBE CIy4YaeB CPAaBHUTENbHO c1abo.

PaszButne 3emHoBOAHbIX. OcobeHHOCTE 3€MHO-
BOJIHBIX — HX IIPUBA3aHHOCTH B IIEPHOJ PA3MHOMKe-
HUA K BOJie, B KOTOPYIO OHHW OTKJIAALIBAIOT AWUIlA H
rge IPOMCXOOUT OIJIOJAOTBOPEHHE W Pa3BUTHE JIH-
YHUHOK.

HAitio momHOCTHIO, HO HEPAaBHOMEPHO APOOHTCAH.
Yepes 8—10 cyrok (v aArymiex) mocae OmIog0TBO-
PeHUA 3apPOABINI IPOPLIBAET ANIEBBEIE 000JIOUKH, U
JIMYUHKA BBRIXOAUT Hapy:xKy. IlepBoHauasibHO y ro-
JIOBACTUKA HET IMaPHBLIX KOHEYHOCTeH, u QYHKIIUIO
OopraHa ABHUIKEeHHUA BBHIIMOJHAET XBOCT, OKaMMJIEH-
HBIII XOPOIIIO Pa3BUTOM mepenoHKoM. [lepBrIMH 3a-
KJIaJbIBAIOTCA IIepeiHHe KOHEeYHOCTH, HO CHAPYIKHU
OHH JOJITO HE3aMEeTHBI; CHAYAJIA CTAHOBATCH BUIHEI

s G
: E __q;M:Hika' F
ONOBACTUKOB j :

ﬂos:anei-_wﬁ's{aqﬁmx
KOHEeYHOCTel

Cranus ANHuHKI
C HaPYXHBIMI Xabpamm

KBakiwa
0bbIKHOBEHHaS

JNarywka-0deik

2710 HacToALMA
XULLIHWK, MATaeTcs
pbiboi, nreHyamu,
3eMHOBOLHbLIMM.
Jocruraer 8 gavny
20 cm




[He300 IXHO-
aMeprKaHCKom
KBaKLLIW

Bbixoq nsaryLuku
Ha cyLy

3a/iHie KOHeUHOoCTH. Beyen 3a 9TUM y 6eCXBOCTBIX
HAYMHAET YKOpauMWBaThCH, a 3aTeM U COBCEM IIpoIa-
IaeT XBOCT.

Bce THUHHKY UMEIOT Pa3BUTYI0 OOKOBYIO JINHUIO,
KoTopasa y OesHormx v 0ECXBOCTBHIX 3aTeM HcUe3a-
er. OprasaMu JBIXaHHUA NEPBOHAYAJNBLHO ABJIAIOTCS
2—3 mapbl Hapy»KHBIX BETBHCTHIX xKalp. B pains-
HeiilieM y OOJILIIMHCTBA BUJOB HAPYJKHBIE KaOphl
aTpoHUPYIOTCA, H K 9TOMY BDEeMEHU Da3BUBalOTCH
xabepHBIe AyrH ¢ JemecTkamMu. Ha 3To# cragum
TOJIOBACTHK HMMeeT JBYXKaMepHoe cepjlle, TaK Kak
mpeacepAue elle He MOAEJeHO Ha JIeBYI0 M IIPaBYIO
nosoBuHBI. CymiecTByeT TOJBKO OZWH KPYTI' KPOBO-
obpamenua. B mocnenymoolnemM us nepegHero (rio-
TOYHOTO0) OT/JeJIa IHIeBAPUTEILHON TPYOKH (hopMU-
PYIOTCA NapHEIe BOSUYHBaHUA — Jierkue. [lo mepe
HX PasBUTHA HMCYE3al0T BHYTPeHHUe Ka0pbl, BUAO-
H3MeHAeTCA W KPOBEHOCHAA CHCTEMAa; KHUINEeYHUK
yKopauuBaerca. M3MeHAKTCA U JIpPyrue CHUCTEMBI.
l'osl0BACTHK CTAHOBHUTCS JATYIIOHKOM M IEePEXOLUT
C PACTUTEJILHOM IUINK Ha }KUBOTHYIO.

O6pa3 X1U3HU U 3Ha4YeHne ampubun. 3eMHOBOS-
HBIE pacIpocCTpaHeHbl HA BCeX KOHTHHEHTaX, 3a
HCKJIIOUeHHeM AHTapKTHUIAbLI, IPpUYEeM, KaKk IIPaBH-
J10, 06HUTAaOT B HEIlOCPeACTBeHHOM OJIM30CTH K BOJO-

§ ieMaM MJIH B OYeHD BJIAKHBIX TPOIIMYECKHX MECTaX.

Cpenu ampubuii ecTb BOJHBIE (POPMBI, HEKOTAA
He BBIXOAAININE Ha cylry (npomeu, cupervt). Boib-
IIXHCTBO GecXBOCTHIX aM(puOU BefleT MOJYyBOAHBIM
obpas Ku3HH. 3HAUUTEIbHOE BpeMsA 3TH BHAHI (H#ca-
ObL, Oypsle AAZYULKUL), & TaKKe OZHEHHAA U Ka8-
Ka3ckasa canaamandpv. XUBYT HA CYIIEe U YacTo
VXOJAT OT BOJ0eMOB Ha O0JIbIINE PACCTOAHUA. 3e.e-
Hble JdAzYyW KU TaRKKe MHOI'O BpPEMEHH IIPDOBO-
IAT BHE BOJBI, HO OT BOJOEMOB JaJIEKO He YXOAAT U
IIPpH OMMaCHOCTH OJHHUM IIPDBIMKKOM CKPBIBAKTCHA B BO-

Camka
LIeNIOHCKOM
YepBAru,
obBuBLLIaAca
BOKDYI KNnagku
AL B HOpe
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ny. B nepuoj pazsMHOMeHUST MHOTHE 3eMHOBO/HbIE
IIOCTOAHHO XHUBYT B BOJAOEMAax, IIPUBJEKAA CBOHM
«IIeHUeM» IapTHepa 0 Pa3MHOMKEHUIO H YCTpauBas
HepeKo IleJIble « KOHIIEPTHI» .

Cpenm 6ecXBOCTBIX €CTh BHALI (B OOJBIIMHCTBE
9TO O0HTATeJNH TPONHYECKHUX JIECOB), MKUBYIIHE
rJIaBHBEIM 00pasoM HA [epeBbiAX; OHH W PasMHO-
JKaloTCsA Ha JepeBbAX, OTKJAABIBAA ANWIA B BOAY,
CKONHMBIIYIOCA B AVIJIAX W Ha KPYIHBIX JIHCThAX.
A Keaxkwiu, HaIpUMep, MHOTO BPEMEHU IIPOBOJAT
Ha JlepeBbAX, HO Pa3MHOKAITCA Ha 3eMJje, B BOJO-
emax. OHE JIOBKO JIa3aiOT MO JepeBbAM OJaromapsa
OONBIIMM OKDYTJBIM HIPHCOCKAM Ha KOHUHKAX
najableB, O0TATHIM KeJle3aMH, KOTOPhIe BBILEISIOT
KJIEeHKHH ceKper.

Eme ogua Omonoruyeckasa rpynmna amouonin —
demnepor. K HHUM OTHOCATCA HOUTH Bce OE3HO-
zue — ODBIYHO obHTaATeNH IOYBBI, PEIKO BBIXOIA-
oife JHEeM Ha IOBEPXHOCTh.

XoTa am¢pubHH JKUBYT B pa3HOOOPA3HBIX YCJIOBH-
X cpelbl, UX pPacIpoCTpPaHeHUe BCEerja CBA34HO CO
cnenu(PUUIECKHUMH KHU3HEHHBIMH YCJIOBUAMU — 3TO
TelJjo, HajJWi4he BOJOEMOB, 3HAUUTEJLHAA BIAXK-
HOCTH BO3AyXa.

Ampubun 3aaMMamOT Ba)XHOE MeCTO B IleNAX IU-
TaEuA. [IluTasgck B OCHOBHOM KHBOTHOM ITHIIEH,
OHH YHHUYTOMKAIOT OI'POMHOE KOJHUYECTBO HACEKO-
MBIX — BpeJHTeJell CeJbCKOI0 X03AKHCTBA U Iepe-
HOCYHKOB BO30yauTteneii 3a0o/ieBAHMHA UYeIOBeKa H
JKUBOTHLIX, HAIIPUMED KOMapoB, MyX u Ap. MHorue
_ #abb. B CpefHEH IloJoce, MOCENAACh Ha MONMAX H
Keakuwa oropojiax, MCTPeOJAIOT CAM3HEH U APYrux Bpemu-
Teei.

* l MNpoBepbTe cBOM 3HAHUA

1. Ha ocHOBaHMM KaKHMX IIPU3HAKOB XHBOTHBIX 00BEIUHAIOT B KJIACC
36 MHOBOJIHBIX 7

KakxoBsl 0c00eHHOCTH BHEIIHEr0 CTpoeHuA aMpubmii?

Kak ycrpoen ckener 3eMHOBOAHOTO?

Kakwne KocTHu cocTaBIaAOT CKesieT cBODOAHON mepeaHeill KOHEYHOCTH
3eMHOBOJIHOTO?

5. U3 KaKuX OTAEJIOB COCTOMT MO3BOHOUYHHUK aM(puOmii?

ol ol
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6. HazosuTe 0COOEHHOCTH CTPOEHHUSA MBIIIEYHON CHCTEMbl 3¢ MHOBOJI-
HeIX. C yeM OHH CBABAHBI?

7. KaxkoBbl 0cODEHHOCTH CTPOSHMA HEPBHOM CHCTEMBI 3€MHOBOJHBIX ?

8. Onumure cTpoeHHe U PYHKIIUHN 7143 JATYIIKH.

9. Kax ycTpOeHbI OpTraHbl CIIyXa 36 MHOBOIHBIX ?
0. Kax gprmar 3eMHOBOJHBIE?

11. KaxoBo cTpoeHHe KPOBEHOCHOM CHCTEMEI 36 MHOBOIHBIX ?

12. Kax ocymiecTBiIsieTCs Pa3MHOKeHNe 1 Pa3BHTHE 3eMHOBOAHBIX ?

13. BeimonuuTe 3amanmue Ne 144 ua c. 108 (PaGouas Terpans).

14. Beibepure npaBuiabHbIl orBer. Tect Ha ¢. 153—156, BapuanT 1 (Te-
CTOBBIE 3a/IaHUA).

¥ | nonywairre

Kax ocobeHHOCTH CTPOEHHA 3eMHOBOIHBIX CBA3AHBI ¢ UX oOpasoMm
SKU3HU?

JlabopatopHas paborta
Brimomaure padory Ne 145 ma c. 108 (Pabouasi reTpaiib).

O ‘Paﬁora C KOMMbIOTEPOM

O6paTuTrech K AucKy. M3yuure MaTepras ypOKa ¥ BEIIOJTHHUTE IIPe/-
JIO}KeHHbIe 3aJaHusd.

AR
o WHTepHeT-cCbINKM

1. http://sbio.info/page.php?id=132 (3emuoBogHBEIe. Ob6mias xapax-
repuctTura. OcoberHOCTH cTpoeHMA. PazHooOpasue M IPOMCXOMK[eE-
HUe).

2. http://www.floranimal.ru/classes/2207.html (3emBOBOAHEIE. CTpPO-
eHHue U KU3HeJeATeIbHoCTh. O0pas KU3HU U X03AHCTBEeHHOe 3HAYEHUE.
IIpoucxomxgenue).

3. http://www.ecosystema.ru/07referats/zemnovod.htm (3emHOBOA-
Hble. OcoberHOCTH cTpoeHUA U pa3BuTusa. CucreMaTuka).

3eMHOBOAHbIE 0DUTAIOT B BOJOEMaX M Ha CYlle BO BNAXHbIX MecToobutaHuax.
Koxa BnaxHas. Bapocnbie 0cobun AbilaTt nerkumMu v koxen. Cepale Tpexkamep-
Hoe, uMeeTca ABa Kpyra KpooobpauueHusa. EcTb mosica koHeyHocTer W cBODOA-
Hble KOHEe4YHOCTW, npefcTasnsowme cobon cuctemy pblbaros, obecneymBaolmx
‘nepegsuxeHve no cywe. PazButve NUHMHOK NMPOMCXOAWT B BOOHOW cpede. AM-
GUbUN — XULWHMKK, 3aHUMAIOLLME BaXXHOE MeCTO B Lensx nutadusa. OHW nuTa-
| IOTCA HaceKoMbIMUK, NayKooBpasHbIMU M MONMIOCKAMW; CaMW SBARAIOTCA NULLEBDI-
}Mn obbeKTaMM N8 MHOTUX XNBOTHbIX.
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Knacc lNpecmbikaowmecs, unm Pentunuu

PenTunuu — nepsbie HACTOAI[ME HA3EMHbBIE TTO3BO-
HouHBle., OHM MPOUZOILIN OT JPEBHHUX 3€MHOBOJ-
HBIX, HOXO0XKHX Ha cmezoueganiog, 0 4eM CBHIe-
TeJIbCTBYHT MHOTOYMCJIEHHBIE YePThI CXO/ICTBA B UX
CTPOEHHH, B YACTHOCTH HAJHUHE ¥ PEIITHINN TPETh-
ero, TeMeHHOTO IJiada, TUIIMYHOrO TaKKe [AJIs IPeB-
HHUX KHCTelepbIX pel0 u ampubuii, KeTuans-koatnb

Ilns NpecMBIKAIOIINXCA XapaKTepHbl MHOTHE
IIPOTPECCHBHBIE YepPThl OpraHusanuu. BaskHeiniee
npuodpeTeHHe — MOSABJIEHHUE KOPbI M'OJIOBHOTO MO3-
ra. ¥YINIUHUJIKCh KOHEYHOCTH, ra3o00MeH cCTaJl
0oJlee COBEPIIEHHBIM 34 CUYET IOABIEHHUS MeEJKO-
AYEHCTHIX JETKUX; IOSABHUIACH [I0YKA, OUYEHb HAIIO-
MHUHAWOAaA DOYKY MJIEKOIHUTAIOIINX K YeJIOBeKa.
PasMHOKeHMe U pasBUTHE MPECMBIKAKIOINUXCHA He
CBS3aHO C BOJOM.

IToaBuBmueca oxoso 290 MJIH JleT Hasajx ApeB-
HelIIne IPeCMBIKAOIHecs 10 BHeITHeMY O0JIUKY U
BHYTPEeHHell OpraHu3aiuu ObLIN eIre OYeHb OJIU3KHT
K cmezoyepanam. OTrpOMHYI0O DOJIb B Pa3BHUTHHU
KJlacCca CBIIDAJH M3MEHHUBIIHECH KJIMMaTHUYECKHe
YCJIOBHSA TOI'0o BpeMeHU. KIHMAT cTal CYXHM, PE3KO
COKpaTHUINUCH 3a00JI0UeHHBIEe ITPOCTPAHCTBA C ITHIII-
HOM PaCTHUTEJbHOCTBHIO. B 3THX YCI0BUAX BBIKUBA-
JIU IPEeUMYIeCTBEHHO Te 3eMHOBOJIHBIE, ¥ KOTOPBIX
Obl7a cyxad KoiKa, Jy4llle Pa3BUTHI JIENOYHEBIE MEIIl-
KM, KOTOPbIe MOIJIM OTKJIAABIBATL SHIA B ILJIOTHOM
000JI0YKe ¢ DOOJBIIMM 3amacoM IHTaTeJIbHBIX Be-
mecTB. OT TakuxX APEeBHUX B3€MHOBOIHBIX MOTJIH
ITPOHU30UTH IIPECMBIKAIII[HECH.

B xoze nanbHelmed sBOJIOIMAN TPECMBIKAOIIHE-
cfA JaaH HadyaJgo MHOIOYHCJIEHHBIM hopmam, cpemu
KOTOPBIX NIBE BETBHM IPHUBENH K MOABIEHUIO 0oJiee
BbICOKOOPIraHU30BaHHBIX KJIACCOB — MNTHI, H MJe-
KOMHUTAIOINX.

Me3o3aBp
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Celiuac HacuyuTBIBAlOT He Oosee 6 ThIC. BHUIOB
PEeNTHJINI, IPEeACTABIAIIUX JUINL He3HAUUTE b-
HBIE OCTATKM MOII[HOIO KJIAcCCa, IPOIIBETABILIEro B
Me3030HMCKYI0 3py. [IpeBHUe penTUINK OBLIH Ipej-
CcTaBJIeHbI OIPOMHBIM uuciaoMm opm. Hekoropsie u3
HAX obuTanu Ha cyme, cpeid HUX OBLIM T'HTaHT-
CKHe TPaBOSIAHLIE OPOHMO3A6Pb. U KPYIHbIE XHUIII-
HBIe map6o3aépsl. [Ipyrue, HAIPUMeEDP UXMU03A6-
pbL, obuTanu B BOAHOI cpejie, TPeThbH JeTAlH IIO-
no0HO nITHIIAM (nnmepo3aspot).

CoBpeMeHHBIE IIpPecMBIKaiomuecss obpasyior OT-
panel: Jewyiituamoie (3meu, aujepuyb. 1 xamee-
onsl), Kporxoduavt (kporxodunsl U aniuzamopbt),
Yepenaxu u Knweozososvie (efUHCTBEHHBIN CO-
XPpaHUBINUHCA 10 HAIIIUX JHEH BUA — zammepus).

CtpoeHue pentunun. PaccMoTpum 0coGeHHOCTH
CTPOEHHS IIPECMBLIKAKIUXCS HAa IpUMepe Aujepu-
ubl.

Teno penTuauil pasgesneHo Ha roJIoBy, LI, TY-
gosume (rpyaes u 6proxo) ¥ xBocT. CHApy»Xu OHO
IIOKPBITO pozosbimu wumxamu. Porosoit mokpos
NpeoXpaHsaeT ¥KUBOTHBIX OT IIOTEPH BJIATH U HCCY-
[IeHUs, 3alAIAeT OT MOBPeX/JeH!uA. ¥ HEKOTOPhIX
BHUJIOB II0J] POTOBBEIMH YEIIYAMH 3ajleraloT Kocm-
Hole 6nawrxu. Koxxa penTunuii I0THO IpUJIeraeT
K TeJy, JKeje3 00bIYHO O4YeHb MaJo. [[nsa MHOTMX
NpeJCTABUTEJIeH, HANDHUMED 3Meil, XapakKTepHa
JAHBKA — MepuogudecKkoe cOpacblBaHHE POroBOT'O
IIOKPOBAa.

CKeneT mpejcTaBJeH MO3BOHOYHHUKOM, Yepernom
M CKeJIeTOM KOHEYHOCTEeH M MX IOSICOB.

B meiiHOM oTAese TO3BOHOYHUKA Y AUWepUlbl
8 mo3BoHKOB. OcoDeHHOCTEL 3TOrO OTAEea OCeBOTO
cKejera — o0OpasoBaHUe cycTaBa MeKAy MO3BOHOY-

Ckener sawepuubl [oneHb
Jlonarka [103BOHOYHUMK
&4 o

o w beapo .\
4 "-b.’ I" 3 ' c .

[ ,@,g.\... 2T

Y, / I \ \\f f Vi """"3&.‘1;3
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lNpeanneyse Koctv Tasa
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FonoBHOW MO3r
AuepuLbl

OboHATeNbHas
MNepenHuia nons

ACiag [TpOMEXYTOYHbIN

MOo3r

CpegHun
MO3r

Mo3zxeqok

lponon-
roBarbii Mo3r

T o _\ Awepuua

HBIM CTOJIOOM u uepemnoM. IlepBuIil MIeMHBIA MO3BOHOK IIpeAcTaBIdAeT
cofoil KOCTHOE KOJILIIO, pasfeeHHOe CBA3KON Ha IBa OTBEPCTHA: Ye-
Pes OJHO NPOXOAUT CIMHHOM MO3T, B IPYroe 3aX0oNUT 3yOOBHIHBIH OT-
POCTOK BTOPOT'O IIEHMHOTO IIO3BOHKA, BOKPYI KOTOPOI'O BpaliaeTcs
[IePBLIi MO3BOHOK. JTa 0CODEHHOCTH MIEHHOro oTAesa II03BOHOYHHUKA
obecreunBaeT 0ONBNIVIO TOABUIKHOCTE I'OJIOBEI.

ITosACHWUYHO-TPY/AHOM OTAEN V ALIEPHIIBI COCTOUT U3 22 IIO3BOHKOB.
Bce om HecyT pebpa; omHaAKO TOJIBKO pedpa, IpucOoefUHEHHBIE K IIf-
TH IIEPBLIM II03BOHKAM, COe/IHHEHE] ¢ rpyaAnHoi. Takum o6pasoM, BO3-
HUKAeT HACTOALIas 2pydHas KiemKa, CBOUCTBeHHAA OOJILITMHCTBY
IPEeCMBIKAIOIIUXCA, 38 UCKIIIOUEeHUEM 3MELL.

Kpecriiosslit oTes cOCTOUT U3 ABYX IIO3BOHKOB, K IIOIIEPEUHLIM OT-
POCTKAM KOTOPBIX ONPUKPeILIgeTca MOSAC 3aJHUX KOHeYHOCTeH — Taa.

XBOCTOBOM OTZEN BKJIOUYAET HECKOJIbKO JAeCATKOB MO3BOHKOB. [le-
penHIe U3 HUX HEeCYT OCTHCTHIE M IOIEepeuYHbIe OTPOCTKYM M 3a4aTod-
HbIE pebpa.

OcobeHHOCTL CTPOEHHSA Yepera y IIPecMBIKAIOIIUXCA — IOYTH ero
IOJIHOE OKOCTeHeHHE.

IlneueBoii U Ta30BEIH NOACA, 4 TAKMKE CKeJeT KOHeUHOCTeH He HMEOT
MPHHIIMIIHAIBHBLIX OTJIHYHH OT TAaKOBLIX yV ampubduii. Komeunocrn pac-
MMOJIO3KEeHBI Mo DOKaM Tejia Tak, uTo 0eIpo mapajiiebHO MOBEPXHOCTH
3eMJIM ¥ IEePHeHAUKYJIAPHO TOJIEHH, 3TO JeJlaeT NOXOAKY PenTHJINHA
BechMa CBOe00OPAa3HOM — TEJI0 UX HeBBICOKO IPHIIOAHATO HAJ 3eMJIeH, 1
OpIOXO BOJIOUHTCA IO 3eMJe. ¥ 3meil u Oesnozux awepuy (dcenmony-
3uK) KOHEYHOCTHU HE PA3BUBAIOTCS — OHH IEePEABUTal0TCA MOJI3KOM.

HepBHaa cucrema. Ilonymiapusi nepeHero Moara KpymnHee, 4eM y
aMpubuii, OHM UMEIT KOPY M3 ceporo Mo3roBoro BemectrBa. OgHaKO
TOCJeNHAA elle OYeHb TOHKA, M3BUJIMHBI OTCYTCTBYIOT. MO3:Ked4oK
cuabHO pasBuT. IIpogonrosaTerit Mosr 06pasyeT B BepTHUKAJILHOH ILIO-
CKOCTH BBIDAXKEHHBIN M3rub, 4TO XapakTepHO AJs BCEeX BBICIIHX IIO-
3BOHOYHBIX.
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HepsHas neATeasHOCTH cTOUT Ha GoJiee BLICOKOM YPOBHE, UEM V aM-
¢ubuii, 1 ¢ 3TUM cBA3aHO GoJIee CI0KHOE IIPUCIOCOGUTEIBHOE IOBe-
JeHHe PeNTUIUH, KOTOphble, 06J1a4as BPOKAEHHBIMHE pedeKcaMu u
MHCTHHKTaMH, CIOCOOHBI TaKXe K (DOPMUDOBAHUIO YCIOBHBIX ped-
JIEKCOB.

KpoBeHOCHaa cucrema, B CBSA3M C HAa3eMHLIM 00pa3oM KHUSHH WU
CBABAHHBIM C HUM JeTOYHBIM AbIXaHHEeM, OTJIAYAeTCA 00Jiee MOJIHLIM
paszesieHueM apTepuajJibHOI'oO ¥ BEeHO3HOTO KPYTIOB KpoBooOpalleHus,
Giarogapsa dYeMy TOJIOBHOM OTZEJ Tejla IOJYyYaeT YHMCTO apTepPHUAaIb-
HYIO KPOBB, 60TaTyI0 KUCIOPOLOM.

Cepaue y GobIIMHCTBA PENTHINH, KAK U y aM(pubHil, TpexKamep-
HOe, IePEeropo/iKa Mex /1y IpeACePAUAMH IIOJHAA; KPOME TOT0, HeIlloJI-
Has NeperopojiKa ecThb M B MKeJyJOuKe. OTH OCOOEHHOCTH CTPOEHHSA
obecrieunBaiOT MOCTYILJIEHNE K OpraHaM KpPOBH, 6oJiee HACHIIIEHHOM
KHCJIOPOJIOM, YeM YV 3eMHOBOJHBIX.

AbixaTenbHas cucrtema. Jlna Bcex penTuauil xapakrepHa gudde-
PEeHIIMPOBKA JbIXATEJbHBIX IIyTeii: OT rOPTaHU OTXOAUT JJINHHAA TPa-
Xesd, KOTOpas AeJUTCA Ha nBa OpPOHXA, UAVIOUX B Jerkue. PeoTtuaunm
OBIIIAT TOJLKO JErKUMH. D@opMa JIeTKUX, KaK B Yy aM(puodmii, Melrxo-
BHJHAas, ONHAKO BHYTPH IIOJIOCTh JIETKOTO pasfieJieHa CJIOKHOM CeThio
MePeropofoK Ha MHOXECTBO MeJKUX fA4deil, 3HAUHUTEIbHO YBeINYnBa-
IOIUX [IOBEPXHOCTH ra3oobMeHa. 3aJHAA YACTh JIETKUX Y MHOTHX BH-
IOB (HampuMep, y Aujepuy) He UMeeT sdeidl W NeperopoioK M 4YacTo

A3bik 3Mel — opraH HyBCTB, A3l
MHpOPMaLMIO O BeLeCTBaXx,

HaxoOawmxcsa B Bo3ayxe
1 Ha cybcTpare

[pemyyasn
3mes

Anoeutble
3yObl 3meun




BBITAHYTA B BHJIe TOHKOCT@HHBIX IMAJbIEBUIHBIX BEIPOCTOB — JIEI0Y-
HBIX MeINKOB. OKUCIeHNe KPOBH B HUX HE IPOUCXOUT.

MuuesaputenbHaa cuctema. IlpecMbikamomuecd — TMOYTH HC-
KJIIOYHUTEJbHO XHIIHBIE KUBOTHLIE, O0beKTaMM HX IMUTAHUSA, B 3aBU-
CHMOCTH OT padMepa caMoro YKHMBOTHOT'0, MOT'YT ObITh YJIEHHUCTOHOI'HE,
MOJLIIOCKM, PBIOBI, amM(pubuu, MeJKue MJIEKOIMTAION[AEe M IITHILHI.
KpynHble XUITHUKY — KPOKOOULbL TIOACTEPETAIOT AaKe KOIBITHBIX.
Pentunuu riaoraior :KepTBY HeJUKOM (3Meu, Auyepulybl) WK OTPHIBA-
IOT KYCOK J00BIYM U 3arJIaThIBAIOT €0 He epeskeBhiBasd (kporoduavt,
ANIU2AMOPLL).

Porosas nonocts y pentuaunii orrparudyesa ot raorku. Ha gue po-
TOBOM IIOJIOCTH pPAacCIOJIaraeTcid MOABHIKHBIA MYCKYJHCTBIH H3BIK,
(hopma KOTOpPOro pasiuyHa B 3aBUCHMOCTH OT XapaKTepa MUIIH U CIIO-
coba ee mobriBanuA. Hanpumep, y 3meil 1 MEOTHX AIIEPHIL A3BIK TOH-
KW ¥ IJIMHHBIA, YaCTO Pa3fABOEHHBIN, a Y XAME/1e0H08 — C PACIIH-
PeHHeM Ha KOHIIE JUIS JIOBJIH HAaCeKOMBIX.

3y0bI UMeTCH y GOMBINMHCTBA PENITUINN, OHU IPUPACTAIOT K Kpa-
AM YeJIIOCTeH, TOJNBKO Y Kpokodu.108 PacloJiaraloTcsa B aJbBeoJax.
Y ANOBUTHIX 3Mell HECKOJIBKO IepeJHUuX 3y6oB Gosee KPyIHbIE, OHH
UMeIOT 60PO3AKHY MM KaHAJBI, 10 KOTOPLIM CTeKaeT fAfl.

B ocranepHOM cTpOEHMe NHUIEBaAPUTEIbHON CHCTEMBI CXOXHO ¢ TAKO-
BEIM Y 3€MHOBOIHBIX.

BbipenutenbHas CUCTeMa B3pPOCILIX PENTHIHH IpejcTaBIeHA Ta-
30BBIMY ITIOYKaMu. MoUYeTOYHHKHY BIAJAIOT B KJIOAKY CO CIMHHOM CTO-
POHEI, TAK KaK Y KpoKodu.no6, 3meil 1 HEKOTOPBIX AWepuly, MOYeBoit
y3bIPh HEJOPA3BUT.

Monosbie opraHbl penTuanil — CeMEHHUKH U SHUYHHUKH. OmIono-
TBODEHHE BHYTPEHHee, T. €. cllepMa BBOJUTCH B KJI0aKy camku. [Tocie
OIJIONOTBOPEHMUA CAMKH OTKJIAALIBAIOT AlIa, Oorarbie HHUTATENILHBI-
MH BemjecTBaM#. BOJIBIIMHCTBO PeNTHINI 3aKANILIBAIOT AWIA B XOPO-
1o oborpeBaeMble MeCTa, KY4YM FHUIOIIEr0 Mycopa UJIH IecoK.

AnnuraTtop




Anuo Yepenaxu
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Y HeKOTOpPBIX BHAOB HaOIIOAAeTCA KHBOPOIKIE-
HHUe, KaK, HaupuMep, V 2adKu 00blKHOBE€HHOIL.

O6pa3s Xn3HN 1 3Ha4YeHue pentunuin. Ilpecms-
Kalolluecsd IIMPOKO PaCIPOCTPaHEHBI IO 36MHOMY
mapy, Ho OONBIIMHCTBO BHAOB OOMTaeT B CTpaHaX
C JKapKHM U TeIlJILIM KJIMMaTOM: KaK Bbl, HABEPHOE,
IIOMHHUTE, 9TO KMBOTHHIE C HEMOCTOSHHOH TeMIe-
paTypoi Tesa, U UX JKUIHEAEATENILHOCTH 3aBHCHT
OT TeMIepPaTypPhl OKPYIKAIOIIEH Cpeabl.

I[IpecMmbIkaouecsa, Kak IIPaBHJIO, Ha3eMHLIE
skuBOTHBIe. ONHAKO HEKOTODPhIe BUALI BEPHYJIHCH
K OOHTaHWIO B BOJHOHN cpelie, B KOTOPOU KHUIH UX
npenku. Tak, B MODAX KUBYT MOPCKUE 3MeU U Ye-
penaxu, B peKax W 03epax — KPOK0OOuJiblL, HEKOTO-
phle 3meu U depenaxu. Bce BOgHBIE TIPECMBIKAIO-
muecda ABIINAT aTMOC(hEDPHBIM BO3AYXOM W PasMHO-
JKalTCA Ha cylle, 3a UCKJIIOUYeHUEeM KHBOPOAANINAX
MOpCKUX 3Mmell.

Pentunuwm yacto gepskaTcd OKOJIO THE3Ja, OXpa-
HAA Knaaxku. Hampumep, caMKu numoHos8 00BHBa-
IOT KJaJKy AHUI, CBOUM TeJIOM, He TOJBKO obeperas
ee OT BparoB, HO ¥ COTPEeBasdA: B TAKOM «THe3/Ie» TeM-
nepatypa Ha 6—12 °C BrllIe TeMIlepaTyphl OKPY3Ka-
el cpenbl. B yMepeHHBIX U CeBEPHBIX IMIMPOTaX
IIPEeCMBIKAIOIHECS TPOBOAAT 3UMY B INIYOOKOM oI1e-
NeHeHNUH, VKPBIBIIHCEH B pa3IuyHbIe yoexunia. Ha-
npuMep, 2adwika 00blKHO8EeHHASA 3UMYET MO TMHH-
MH B IyCTOTaX, 00pa3oBaBITUXCA B Pe3YJIBTATE BEI-
THHBAHUA KOPHeH MOrubinux IepeBbhes.

Penruiuy 3aHUMAaOT BAXKHOE MECTO B IEeNAX IIH-
TAaHUA MHOTHX O0HOIeHO030B. MeJIKHMe OpecMEBIKaIo-
myecAa OTUTAITCA IIPEeUMYINecTBeHHO 0ecII03BOHOY-
HBIMUY, TIJIaBHBIM 00pasoM HaceKOMBIMH. Bojee
KDPYIHBIE HAIQJAlT HA IIO3BOHOYHBIX KHUBOTHBRIX.
EcTh 1 HeMHOrOYHCIEHHEIE BHALI PACTHTEJIBHOA -
HBIX ITPECMBIKAKIHUXCA, MOETA0IIHX TPABY U ILIO-
OBl (HaupuMep, cyxonymHble wepenaxu).

YenoBeK HCIOJNL3YET B XO03ANCTBEHHOUN JleATe k-
HOCTH KOXKY HEKOTODBIX BHAOB 3Mell U KPOKOOU-
JO0EG. Onpe,ne.ueHHHe BHIABI “epenax ABJIAIOTCHA HOe-
JUKATECOM B BOCTOUHBIX KYXHAX. S HEKOTOPBIX
BUJOB 3Mell IPUMEHAIT IJIsd MOJYIYEeHHS BLICOKO-
a(h(eKTHBHBIX JIeKAPCTBEHHBIX IIpenapaToB.



* . MpoBepbTe cBOU 3HaHUA

1. Kro aBngeTcs IpeaKaMy PemTHIna?
2. KaxoBbl 0CO0EHHOCTH BHEIIHET0 BHA IPECMBIKAIOIHUXCA?
3. B uem sHaUYeHHe POrOBOr0O IOKPOBA PENTHIHNH?
4. V3 KaKuX OTAEJIOB COCTOMUT MO3BOHOUHUK PENTHIN?
5. KakoBbl 0COGEHHOCTH CTPOEHHMSA IMIEHHOr0 OT/AeNia ITO3BOHOUYHHKA
PeITHIHIT?
6. Kaxue oTJesbl roJIOBHOTO MO3ra IPECMBIKAIOIIEXCA Hanboiee pas-
BUTHI?
7. Kak geimar penruaun?
8. KaxoBEI 0COGEHHOCTH CTPOEHHS KPOBEHOCHOM CHCTEMEI IIPeCMBIKA-
omuxesa?
9. Kaxoil T OILJIONOTBOPEHUA Y PENTUINI?
10. Kakyio posb HrpaioT PeOTUIHHU B npupoge?
11. BemomxauTe 3agaane Ne 151 Ha ¢. 112 (Pab6ouas Terpans).
12. Bribepure npaBuiabHBIHA 0TBeT. Tect Ha ¢, 159—162, sapuanTt 1 (Te-

CTOBBIE 3aJaHUA).

NMogymante

Kaxme 0coOEHHOCTH BHEIIIHEr0 BU/Ia U CTPOSHHS PENITHINH CBA3aAHE]
¢ JKU3HBIO HA cyIiue?

$ ' Pabota c komnbloTEPOM

Obparurecs K AucKy. M3yuure MaTepuas ypoKa W BEIIIOJHUTE TIPeEjI-
JIOXKeHHEbIe 3aJaHNA.

@ MHTepHeT-ccbINKa

http://www.floranimal.ru/classes/2277.html (IIpecmbIKaoomuzecs.
OcoberrocTi cTpoeHUA 1 00pas :xu3Hu. X03sAUCTBEHHOE 3HAYEHHE U IIPO-
HCXOMIeHUE).

. PecMbIKaIoUIMECH — HA3EMHbIE MO3BOHOYHbIE XUBOTHbIE. Y HIAX cyxas Koxa,
| IBa Kpyra kpoBoobpalleHus, TpexkamepHoe cepgue. TonoBHOW MO3r cHabxaer-
| CA 4MCTO apTepuanbHOM KPoBbIO. Y PenTuAMi UMEETCsl Kopa FoNoBHOO MO3ra,
- Bnaropaps YeMy OHW CrocobHbl BbipabaTbiBaTh YCIOBHbIE pednekchl. [bixaHue —
’ nero4Hoe. Pentunnm npemmyLIeCcTBeHHO XMLHWKK, 3yDBbl ¥ HUX KOHUYeCKne, cy-
| XaT [nf 3axBaTta U yaepxaHua fo6biun. Pa3sMHOXEHUE 1 Pa3BUTUE NPECMbIKAIO-
‘ LMXCH He CBA3aHO C BOAOW. PenTminMm 3aHMMaIOT BaXXHOe MECTO B Lensx nvta-
- HMA MHOTUX COOBLLECTB, Perynunpys YnCNeHHOCTb HYNEHUCTOHOTMX, MONMIOCKOB,
\

MENKMX MIeKONMUTaIOLWWX — rPbI3YyHOB.
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Knacc MNruubi MoOOPOXHMK

CoBpeMeHHBIE NITHIIBI IIpEACTABJEHLI 0oJsee YeM nannaxackum
8 TeIC. BHIOB, KOTOphle 00beguHEHE! B 35—40 orpsa-
JIOB, COCTABJIAIONIAX IO CIOCOOY NEepeJBHI;KeHHs TPHU
rPYNOBL Kulezpydsie, WA nemaroujue; beckune-
éble, WU Oezaroujue; naasaroujie, Wi NUHZEUHbL.

300J10TH TIPEAIIOJIATraloT, YTO ePBble ITUILBI IIPO-
usonuy oxoyio 180 mMuH Jer Hasag OT MeJIKHX, Jia-
3aBIIUX IO JIePeBbAM IMPECMBIKAIIUXCH.

CnocobsoOCTh NepeiBUraThCA B BO3AyXe, Oiaroaa-
ps npeoOpasoBaHUIO MEePeJHUX KOHEYHOCTeH B KPhI-
JIbsi, TIOJTHOE pasjesieHHe KPYyroB KpoBoobpamieHus,
CcOBepIIeHHbIe OPraHkl ra3oo0MeHa — JIeTKHe, Iepb-
€BO# IMOKPOB, TEILJIOKPOBHOCTH M JIPYyTHe TIporpec-
CUBHBIE YePThl OPraHU3aIMd — BOT HEIIOJIHBIM IIe-
peueHb XapaKTepHbIX ocobeHHOcTeH nTul. OHM mo3-
BOJIMJIM IITHIIAM IOWUPOKO PacceluThcsA Ha 3eMie,
NpHUCHIOCODUBIINCE K ODMTAaHMIO B CAMBIX Da3JIH4-
HBIX 9KOJIOTMYECKHUX YCJIOBHAX.

MUHrBUH

Benoronosbli
opnaH

. : - :
L .m‘ ™ s
¢ = S~ —— —
OTneyaTtok apxeonTepukca.
tOpckumi nepmog. 150 mnH net Hasag
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Tunebl nepbes

KoHTypHOE nepo lMyxoBoe nepo Myx

Onaxano

bopogka
nepBoro
nopsaka

bopopka
BTOPOro
nopsaka
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BHewHWn Bua 1 ctpoeHune NTuubl. Tesro OTHIBD
COCTOMT M3 HeOOJBINOH I'0JIOBBI, OOBIYHO AJIMHHOMK
1m1eu, TYJIOBUIIA M KOHEUHOCTeH.

Koxa y ntun ToHKas, mMouTH JHUIIeHHAS JKeea.
HckioueHre COCTABISET KONMYUKO8aA dHelead,
0COOEHHO XOpOIIO pasBUTAd Y BOHOIJIABAIOIINX
OTHI[: CEeKPeT ee HCHOJIL3YeTCs AJA CMA3bIBAHUSA
IIepbeB U IPEeJOTBPAILeHNA WX HAMOKAHUA.

BepxHAA ¥ HUIKHAA YETIOCTH, MOKPHITHIE POTO-
BEIMH 4YeXJiaMH, 00pasyioT karé. OrcyrcTBHe 3y-
00B CcylllecTBEHHO 0bJierdaeT roJIoBY ITHIBI, a pas-
HoOoOpasHas (hopmMa KiI0Ba y mpeacTaBUTeNeil pas-
HBIX BHJOB IIO3BOJIAET UM HCIOJIB30BATL B MHUIILY
ceMeHa pacTeHHH (zoay6u), HACEKOMEIX (zacmoy-
Ka), MeIKHX XUBOTHBIX (C06bl) M Jake HeKTap
LIBETKOBBIX pacTeHUll (rosubpu). Jlaxe y MeJIKux
[OTHI] KJIIOB MOeT OBITh BecbMa Mou{HbIM. Hanpn-
mep, dyboroc maccoiit Bcero 50—60 r packyceiBaeT
KOCTOYKH BHIIIEH,

Teno nTUIy DOKPHITO NepbaAME. Ha KoHIax nmajib-
[eB 3a/JHAX KOHEYHOCTeHl MMEIOTCHA KOI'TH, a HUMK-
HAS 4YaCTh HOT — Ye6Ka — MOKPHLITA POrOBLIMH
MIMTKAMHU U JHIIeHa OlepeHusd.

ITo cTpoeruio B HYHKIMAM Nepbs PasHBIX YUACT-
KOB TeJjia CYyIIecTBeHHO pasnmdaiorca. OcHOBy ome-
pPeHHsA 00pasyloT KOHMYpHbLe Nepbsi, COCTOAIHE
U3 MIOJIOTO CMePHCHA U PACIIONIOKEHHOI0 II0 ero 6o-
KaMm onaxanaa. Onaxajo npeicTaBiaseT coboil yupy-
Iyio 9JIaCTHYHYIO IJACTHHKY. PaznuuamoT KOHTYp-
HbIE MAX06ble, pYNeéble U KPOIOUjUe IePbs, KPo-
Me 3TOr'0, UMEIOTCA NYyxosebie nepvsa u nyx. Ilepos
peryisipEo CMeHAITCA B IIpomecce JUHBKH.

Ckenet. ToEKMe KOCTH C OOIIMPHBIMM BO3AYII-
HBIMH IIOJIOCTAMM JeJAal0T CKeJIeT NTHILI JerKHM.
IIpoyHOCTE MX ONMOPHOM CHCTEMBI JOCTHTaeTCs 3a
cYyeT CpacTaHHA MHOTHX KOCTEH elle Ha PaHHHUX
CTaAuAX HHAWBUAYAJILHOTO PasBUTHUA, TAK UTO y
B3POCJIOH ITHIBI IIBBI MEX/AY OT/ACJbLHBIMHA KOCTA-
MH YacTO He3aMeTHEI.

II03BOHOYHHEK COCTOHMT M3 INeHHOro, rpyaHOTO,
MOACHUYHOI'0, KPECTIIOBOTO U XBOCTOBOI'O OTHEJIOB.
IleiinbIit oTxes BKAoUYaeT oT 9 10 25 MO3BOHKOB,
obnasaer 3HAYUTENBLHOM IJUHOH M OOJBIIOH IIO-
ABHKHOCTHIO. Kak nmpaBuio, ITUIEI MOT'YT IIOBOPA-
uyuBaThk roJoBy Ha 180°, a coBel — paxxe mHa 270°.

Pabota MbiLuLy,
Kpbina

Manas
MbiLLLE

bonbiuas
MbIlLILE

Knosbl nTuy,

® 2

@ YTKa

JJ,ﬂTén

LLunnoknioska




BHeLUHWI BUA, N BHYTPEHHEE CTPOeHue NTULLbI

MNepBoCTENeHHbie
MaxoBble
Kpblnba

Kucrs

BropocTteneHHblie
MaxoBbie

KpblNbA Tas

Kon4unkoBas
KOCTb

XBOCTOBbIE

nepbs \ UleviHbin otgen

N03BOHOYHMKE
fpyanHa ¢ kunem

IpyaHas knetka

foneHs begpo

lManbLbl

fonosHoW
MO3I.

-------



FonoBHOW MO3r

NTULLbI

bonblume
nonywapms

CpegHui

Mo3sxeqok

MO3I Mpogonrosarsivi
Mo3r
3puTtensHas gons

cpegHero Mo3ra
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Mo3zxe4vok

[na3 coBbl

I'pynnble no3BoHKM HecyT pebpa, MOABHIKHO COUIe-
HEeHHbIe ¢ IPYAUHOM. ¥ OONBIIMHCTBA COBPEMEHHBIX
OTHI[ TPYJHHA MMeeT KOCTHBIH Ku/lb, K KOTOPOMY
CJIeBa M CIIpaBa NPHUKPEIJIEHBLI JemameibHbLe
mouiweyvl. IloscHUYHEBIE TO3BOHKH IIOJHOCTHIO Cpac-
TAITCA MeXJy co00MH, ¢ MOAB3IOINHBEIMA KOCTAMH,
a TaK)Xe ¢ KPeCTHOBBIMH M C YACThI0 XBOCTOBLIX IIO-
3BOHKOB. KpeCTIOBBIX MO3BOHKOB y INTHIl, KAK M
YV PENTHINI, TOJBKO IBa. XBOCTOBOM OTAEJ COCTOUT
u3 6—9 MO3BOHKOB U 3aKaHYNBAETCA BePTHKAIBHOM
KOCTHOM IIJIACTMHKOM — KOIMYMKOBOM KOCThIO. KoII-
YUK — MECTO IPUKPeNJeHNA XBOCTOBBIX IIEPHEB.

ITosic mepefHUX KOHeYHOCTeH 0OOpa30BaH TpeMs
ODapHBIMH KOCTAMM: BODOHBHUMH, JIODATKAMH H
karouunamu. Crener mepegHeil KOHEYHOCTH, Ipe-
obpa3oBaBIIeHCs B KPBLIO, 3HAYUTEIbHO BUJOU3MeE-
HEH W COCTOMT M3 OJHOM IJIeYeBOM KOCTH, IBYX KO-
cTell mpeaniedbsa (JIOKTEBOH M JIy4eBoil), HECKOJIb-
KUX KOcTed KHCTH (0oJbIIas# 4YacTh HUX CJMJIACE)
U TPeX HeJlOPa3BUTHIX IaJIbIIEB.

IIpu nepeABMIKEHHH IO CyIlle BCA TAMKECTb TeJia
IIePEeHOCUTCS Ha TA30BHIM MOAC U 3aJHUe KOHEUHOC-
tH. [Tosc 3agENX KOHeYHOCTEH — Tas — cHOPMHEpO-
BaH M3 Tpex Iap cpocmuxcs Kocreii. [lo cpexmeii
JMHUU Teja Ha OPIOIIHOW CTOPOHE Ta30Bble KOCTH
He CBA3aHbI (OTKPBITHIN Tas), YTO AAeT ITHUIAM BO3-
MOJKHOCTb OTKJIAALIBATH KpyHHBIe Aina. Crener
3a/lHell KOHEYHOCTH 00pas3oBaH JIHUHHBIMH U Kper-
KHMH TpyOYyaTeIMu KocTAMU. OH COCTOMT U3 OLHOH
OenpeHHOH KOCTH, CPOCIIMXCA KOCTeH rojieHH, Koc-
TeH CTOIbI, 00Pa3yIONINX IEeBKY U YeThIpe Haabla.

Myckynatypa ntun Gomee auddepennupoBaHa,
yeM y pbIb, aMmpubuilt 1 penTuanit, 4To 006yCIIOBIE-
HO 3HAYUTEJbHO DOoee CI0KHBIMU [BUMKEHHUAMHT B
moJieTe, IPU XOMIeHWH, Ja3aHUHU U NOOLIBAHUHA IIHU-
mu. Macca rpyAHBIX MBI, IPUKPEILIAIIHXCH K
KHWJIO IpyAauHbI, mocturaer 20% oT obmieil macchl
IITHUIILI; OHU ONYCKAIOT KPBLIbA. Jleskaniue noy Hu-
MH HDOAKJIIOYHYHBIE MBIIIIEI, TOAHUMAKIHE KPbI-
JI0, UMEIOT HeCKOJIBKO MeHbImue pasmephl. Ciox-
HOH (0 35 MBIIII) MyCKyJIaTypoil cHaO»KeHbI 3aj-
HUEe KOHEeYHOCTH.

HepBHas cucTtema nTHIL CJIOKHEe, YeM Y PenTH-
JHH. ¥V nocjefHUX Macca TOJIOBHOTO MO3Ta IIpUMep-



KposeHocHas cuctema ronyos

Mansivi kpyr

KkpoBoobpaLeHus Jlerkve

HeTblpexkamepHoe
JleBoe cepaue
npegcepaue
BonbLovi kpyr
lNpaBoe KpoBOOBPALLEHMNSA
npencepaue
Jlesbivt
Xenynovek
lNpasbiv
JKEnyaoyeK

HO paBHa Macce CIIMHHOT'O M03ra, a y I'THI] OH Beeraa Gonasine (y Kypu-
HBIX — OKo0J0 150%, y ronybeit — 250% ). YKpynHeHHe roJIOBHOTO
Mo3ra o0yCIOBJIEHO B IIEPBYIO OYepeb PASBUTHEM NOJIyIIapuil nepej-
Hero Mo3ra ¥ CBA3aHO C PaCIIMpPEeHHUEM JABUraTeJbHOM aKTHBHOCTH H
yCIOKHeHUeM MoBeaeHus. Mo3:KedoK O4eHb OOJIbIIONi: 9T0 00BACHA-
eTCsA CJIOKHBIMH JABVIKEHUSAMH ITHI, TPeOYIONIMMHA KOOPAUHALIUHA BO
BpeM4 IoJIeTa.

OpraHbl 4yBCTB. OpraH ciyxa, Kak U Yy peITHJIUM, COCTOUT U3 BHY-
TPEHHETr0 W CPeJHEero yxa. 3peHue y NTHI] Pa3BUTO OUeHb XOPOILO.
B oramune or ampubuii, penTUIMI 1 MIEKOIUTAIONUX, 00MTAIOMNX
B YCJOBHAX MAaJIOil OCBeIlleHHOCTH (HampuMmep, B Ilemiepax), cpeiu
OTHIL HeT BHJOB ¢ HEJJOPA3BUTHIMH riiasdamMu. ['1azHble A0I0KH KPyII-
HbIe, 0COOEHHO y TITHUIl, AKTHUBHLIX B CYMEPKH U HOUBIO (co8bl, unu-
HbL), a TaKyKe y BBICMATPHUBAIOIIUX A00bIYYy usnanexka (iacmpeboi,
KOpPULYHbL, OPJLbL).

KpoBeHocHaa cuctema. OcHoBHas 0COOEHHOCTbH KPOBOOOpAIeHUA
IITHI, — IIOJHOE pasjeneHue GoJIBIIOro U MaJoro Kpyros KpoBoobpa-
IeHus, baarogapsa 4eMy aprepHuajibHas U BeHO3Hasd KPOBb He CMelllH-
paiorca. Cepjile y HUX YeThIpeXKaMepHOe, BeJIMKO 10 00beMy, COCTO-
AT M3 ABYX MIpeAcepAuil U ABYX MKeJyJ04KOoB. ApTepHajbHad KPOBb,
UAYILas OT JIeTKMX II0 JIerOYHOM BeHe, M3JIMBAeTCSA B JIeBOe IIpejcep-
Iue, a OTTY/ia B JIEBBIM JKeJIyI0UeK, U3 KOTOPOTo IonasaeT B aopTy. Be-
HO3HAsA KPOBb IIOCTYIIAeT B IIpaBoe IIpejcepAue, 3aTeM B IIPaBBIM e-
JyI0YeK, a U3 Hero mo JIErOYHLIM apTepuAM HalpaBiadeTcd K JeTKHM.
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AbixaTenbHas cuctema rony6s

Tpaxes 3
[onocosowt

annapar
Jlerkue

3anHue
BO3AYLIHbIE
MeLKH

MNepenHue

BO3AYLIHbIE
MeLLKM
CrpoeHue xenyaka Cepane y ntun paboraet 60j1ee HHTEHCHBHO, YeM
rony6a yV 3eMHOBOJAHBIX M IpecMBIKaiomuxcsa. Tak, yucsao
Cep/leYHBIX COKpAIleHHil yV TPaBAHON JIATYIIKH He
Xeneancroin npeBsimaer 40—50, a y crezupsa pocruraer 730 B
oraen MHHYTY!
Kefnynka ObixaTtenbHaa cuctemMa. OT rJIOTKH OTHI(BI OTXO-
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JUT AJUHHAA Tpaxes, pasAesdmioliascsa B I'DYAHOMH
IIOJIOCTH Ha ABa OpoHxa. B mecte pasjgeneHust Tpa-
XeH HMeeTCs PaclIupeHne — HUNCHAA Z0PMARb, B
KOTOPOH PACIIOJIO}KEHBI I'OJIOCOBBIE CBA3KH, BBIMO-
HAOIIHe (PYHKIIUIO I'0JIOCOBOrO annapara, 0co6eHHO
CHJIBHO Pa3BUTOT0 Y MeBYUX W HU3AAIONMX I'DOMKHE
3BYKH NTHIIL.

Jlerkue ntul uMeiT rybuaToe ctpoene. Bxoas-
mue B HUX OPOHXM Da3BETBIANITCHA, 3aKAHUYMBAACH
TOHYANINIHUMH CJIEIILIMHA 6p0HXHOJIaMH, B CTeHKax
KOTOPBIX HAXOIWUTCS CeTh KPOBEHOCHBIX KAaITWJIJISA-
poB. YacTs G6POHXOB BBEIXOAHWT 3a MPEAEJbl JErKuX,
IIPOJOafAch B TOHKOCTEHHBIE 6030y UWLHble MeUL-
Kymikyna — xw, pacIiosio)KeHHbIe cpeiy BHYTPeHHHX OPraHOB U

BENEESREIRANNINRINRE KNSRI

MyckynbHbIv 3aXONAINHe CBOMMM OTBETBJIEHUAMH B IIOJOCTH
oraen TpyOUaThIX KocTell u Me:xkay mbimmamiu. OcobeHHO-
xenyaka CTHIO AbIXaHUA IITHUIL[ ABJIAETCH TO, YTO ODOTraIeH-

HBIM KHCJIOPOAOM BO3AYX IPOXOAMAT udepe3 JIeTKue



MBaXKABLl — Ha BJOXE W HA BBIZ0XE, BHITECHAEMBIN
M3 BO3AYINHBIX MEIIKOB IPH COKpAalleHHH MBIIII]
CTEHKH TeJa.

MuuweBaputenbHas cuctema. Ko a1y poToBoit
IOJIOCTH TPHUKPEIJIeH OYeHb IIOABMIKHBIM fA3BIK.
CaroHHBIE eJie3bl PA3BUTHL Y NTHUI[ HEOAUHAKOBO,
y HEKOTOPHIX (Hampumep, Y KO30[0eB) IOYTH OT-
CYTCTBYIOT.

V pAxa nTun AIUHHBINA NUINeBoJ obpasyeT pac-
HmIupeHEue — 300, Te NHIla HakalJHuBaeTcd U Ha-
YMHAeT ImepeBapuBaThcA. ¥ 20aybeil U3 CTEeHOK 30-
fa B mepwoj THE3[JOBAHUA MTEHIIOB BBIJEJISAETCH
JKAUPHOE TBOPOYKHUCTOE BEIeCTBO — «MOJIOYKO»,
KOTODPBIM OHM KOPMAT CBOUX NTEHIOB.

[IuineBo/s BeJleT B TOHKOCTEHHBIH [BYXKaMep-
HEI JKeJNyaoK. B KejeaucToM oTjelle IMHINA IIOA-
BepraeTcs BO3JEMCTBHIO CeKpeTa NHIIEeBAPUTEb-
HBIX JKeJie3. Bemen 3a :Kejle3UCTBLIM paclojaraercs
TOJCTOCTEHHBIH MYCKYJIBHBIN OTHEN MeJyAKa, Bbl-
CTJIAHHBIM IJIOTHOW poOromofobHO# KYTHKYJIOM.
31ech MHIA [NepeTHpaeTcs CIeIHaIbHO IIPOIJIO-
YeHHBIMH NTHIEH KaMeIIKaMH.

ToHKHI OTAe] KHIIeYHHKA OTHOCUTEJIbHO JAJIHH-
HBIH. B meTsie ABeHaANATHIIEPCTHON KUIIKH JIEKHUT
MOJPKeJIyIOUHAsA JKesle3a. 3aJHAA KUIIKa YKopoJe-
HA U OTKpbIBaeTCHA B KJIOAKY.

BoiaenutenbHaa cMcTeMa ITHUI IPUHIUINAIb-
HO CXOJHA C BBIJAEJHTEJIbHONW CHUCTeMOM PelTUJIAM.
Ona npezcTaB/ieHa IOYKaMH, PaCIOJIOKEHHBIMH B
yraybaeHuu Ta3oBLIX KocTed. OT HUX OTXOAAT MO-
YeTOYHUKH, OTKPBIBAIOIIMECH B KJIOAKY; MOUYEBOTO
My3LIps HET.

NMonoeasa cucTeMa caMIIOB IpeJcTaBJIeHa CeMeH-
HHKaMH#, OT KOTOPBIX OTXOAAT CEMAIPOBOAbLI, HIY-
e mapajjielbHO MOYEeTOYHHKAM U BHajaroliue B
KJIOAKY.

ITonoBas cucTeMa caMOK COCTOMT M3 OJHOIO —
JIeBOr0 — AWYHHUKA M JieBoro sanmesoga. IIpaBbie
AVWYHUK U ANIEBOJ He Pa3BUBAIOTCHA, YTO PaCIeHH-
BaeTcA Kak IIpuciocobierne, obaeryaliee Tejo B
noaere. AMUHHUK — 3€ePHUCTOE TEJIO HEIPABUJILHOM
dbopmel, Jexamniee crepenu JeBoi moudxku. Cos3pes-
mee AWIO U3 IIOJOCTH TeJa IIoIafaeT B BOPOHKY
AiIeBoa W TPAHCIOPTHPYETCA MO HEMy jajee.

Mouenonosbie oprambl

rony6s

Camely
CeMeHHUK
Hagno4e4Huk

lMoyka

CemeHHou
ny3blipeK

MouyeToyHnK

Knoaka

HegopassuTsin
npaebiv
AnLeson
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Becr mepmon mpoaBuiKeHHMs ANIA IO AUIEBOIY 3a-
HHMAaeT Y KYypuybL OKOJIO CYTOK, Yy 201yos — 41 uac.
PazmHoXeHne u pa3Butue. BayTperHee omao0-
TBOPEHUE IPOUCXOIUT B HAYAJIBLHON YacTH AUIEBO-
Ja. Biaronaps coxpaineHuo CTEHOK SAWIeBOja OIl-
JIOZOTBOPEHHAs AWIEKJIETKA IIePeMellaeTcs Io Ha-
[IpaBJIEHUIO K KJIoaKe. Bo Bpem#A ABHMIKeHUA SH11A 110
IIOJIOBBIM ITyTAM HAYMHAETCA Pa3BUTHE 3aPOBIIIA,
s panbpHelIIero passuTUs HeoOXoAuMa TeM-
neparypa 38—39,5 °C. Cobiosenue HeoOX0UMbIX
ycnoBui obecneywBaeTcsi NPH HaCHKHBAHHUH.
¥ pasHBIX BUJIOB ITHII AHIa HACHKUBAIOT WJIH CaM-
Ka, HJIXA caMell, a uHorja u oba mo ouepenu. Heko-
TOpBIE NITHIIHI COBCEM He HACHMIKUBAIOT aun. Hampnu-
Mep, aBCTPAJIUHCKHE OoabuleHozu (COpHbLe KYpbL)
3apbIBAIOT AWIIA B CIIEIIHAJBHO COOPYIKaeMble Ky4u
pPacTHUTEJIbHBIX OCTATKOB, I'HUEHHE KOTOPBIX MOJ-
JepKuBaeT I[OCTOAHHYIO BBICOKYIO TeMIEpaTypy.
BoabninHECTBO OTHUIl HACHIKHBAKOT ANUIlA B THE3/e.
K KoHIy SMOPHOHAIBEHOTO PA3BUTHSA IITEHEI] IIPH
IIOMOIIY POTOBOTo OYrOpKa Ha KOHIle KJIIOBa paspy-
maeT CKOPJYIOBYI OOOTOYKY SHIA U BBIXOTHUT
HapyKy. IlocTamOpHoHANbHOE pa3BUTHE NTEHIOB,
HaYMHAaIOMIIeecs ¢ BRIXOJAOM M3 AWIEBBIX 000JI0YeK,
CYILIeCTBEHHO pas3JHNdYaeTcss y pPasHbIX BUA0B. Ilo
CcTelleHH (U3UONOIUYECKOH 3PEeJIOCTH IITEHIOB B
MOMEHT BBLIYILIEHHMA ITHUI[ AEJAT Ha OBe TI'PYII-

|

PazBuTune nTuLbl

nmuy ITeHIbl Cpa3y MOoCJe BEUIYILJIEHUA TOKDBITHI
OyXOM, 3pAYHe, MOTYT IIepeIBUTAThCA U CAMOCTOA-
TeJbHO HAXOAUTH KOpM. B3pociible ITUIIEI 3aIITHUIIA-
IOT BBIBOJIOK, IIEPUOJUYECKM I'DEIT IITEHI0B, OCO-
0eHHO B IepBLI€ JHU KU3HHU, IIOMOTAIOT B MOUCKAX
kKopMma. K aToii rpynme oTHOCATCA KypoobdpasHbie,
zyceobpasnbvie, xypasau, Opo@duv., cmpaycel.
Y nmenyoébix nmuy ITEHILI BHadajle CJIeNble,
rayxue, rojble Win caaboonyineHHble, He MOTYT IIe-
pPeABHraThCA, NOJTO OCTAIOTCA B rHe31e (Y 80pobbu-
Hbtx — 10—12 nHel, y HEKOTOPBIX ITHIL — J0 ABYX
MecsAeB). Bce 5To BpeMa POAMTENH HX BBIKAPMJIU-
BaT U oborpesaior. K 3T0M rpymie oTHOCATCA 20-
aybu, nonyzau, 60podbUHbLE, OAMA000pA3HbLE U
MHOTHE ApyTHe.

hopma

BbiBOaKOBas




pemesa

[He3[o cnaBku-
NOPTHUXM

ABCTPannncKmn
- BonbLueHor
=W\ (copHas kypuua)
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Yanka Crpayc

3Konoruyeckue Tunbl ntuy. Teorpadmueckoe
pPacupocTpaHeHHEe NTHI[ UCKJIIYUTENLHO HIMPOKO.
Onu B mporecce sBOMIOIUK NPHUCIOCOGUINUCE K CAa-
MBIM PasHOOOpPa3HBIM MeCTaM OOMTAHWA M 3aCelf-
IOT IPAKTHYECKHU BCIO IIOBEPXHOCTH IJIAHETHI, IPO-
HHUKAadA Ha ceBep 40 caMoro IoJjoca, a Ha lore pacce-
JIUBIINCH Ha moOepeskbe AHTADKTHIEL.

Kunerpynble u GeckuieBrle NTHIBI 06pasyioT
MHOTOYMCJI€HHBIE 9KOJIOTMYECKHe THIIBI U pacipo-
CTPaHeHbl IPaKTHYEeCKH IOBCEMECTHO.

ITmuyws cmenei u nyemuins. Y cmpayca ag-
PUKAHCKO020 KOHTYDHBIe IeDbs CJHAYKAT JHIIb
BaIIMTOM OT MANAIIKUX JIydell COJMHIIA MM OT HOY-
HOH NPOXJIafibl; KPBLIbS MaJbl U caabel. B nyumem
caydae cmpayc Ha Oery nmpH pe3KHX IOBOPOTax
Oonb3yercd MMH KaK pyasmMu. I'pyauHa JauimmeHa
kunsA. Kpenkue, HeoGb9afiHO CHIBHBIE W AJIMHHEIE
HOT'H OTJIMYHO IIPUCIIOCOOJIEHBI K AJHTENbHBIM IIe-
pexonamM u OwnicTpomy OGery. Ha Horax ocrasoch
JIAING 10 ABa naibna. O6HTas B MOMYIYCTBIHHBIX
paiionax AQPHUKY 1 ApaBuu, cMpayc MOKeT 3a KO-
POTKO€e BpeMmsa npoberarts 60JIbIOE pACCTOAHUE.

ITmuywvt 600oemoé u nobepexcuii. Bononna-
BaloOIMe OTHIbI, HAIpUMeD ryceobpasHble, — 3TO
BOAHBIA sKoJoruyeckuil tun. OcraBasgch NTHIAMEA
JIeTalOIUMHU, TI'yceoOpas3Hble XOpOIIO IPHCIOCO6-
JIEHHI K IIJIABAHUIO, HEIPAHUIO ¥ XO0MKJeHHUIO 110 3eM-
ne. B nmume y ogHuMxX mnpeobiagaiorT pacTeHus, y
APYTHX — JXHMBOTHBIEe, HO CMEIIAHHBLIH KOPM Xa-
pakTepeH Aas OosbmuHcTBa. Teso ryceobpasHBIX
PaBHOMEDHO NOKPBLITO TYyCTHIM II€POM H IIYXOM.
Tonmuua mephbeBoro moxkposa GoJbIIas, BO3AYXAa
MEeXAY IepOM U ITyXOM MHOTI'0. JTO 006BSACHSeT, II0-
4eMy zycu W ymkxu Taxk HErJIyO0OKO CHAAT B BOJe.
#HupHo cMazaHHbIe NEePbs, 0GUILHEIHA ITYX BMECTE C
BO3AYXOM He IPONYCKAalOT BOAY, a TaKsKe 3allHIna-
IOT TeJIO OT OXJIasKIeHN.

benbin




dopma TeJsia ryceofpasHeIX yAJHHeHHasA, obTeKa-
emas. Horu BuImOMHAIOT poJibk Bécesn. OHM OTHOCH-
TeJHHO KOPOTKHM M HECKOJBKO OTCTaBJIeHBI Hasal,
YTO [ejiaeT MOXOAKY BechbMa cBoeoGpasHO# (Bmepe-
BAJIKY), OCOOEHHO y ymok, HO IIOMOraeT IIpH MJa-
BaHWM M HBIpAHUU. TpH HepesHUX NANLIA MMEIT
nnasareabHble nepenoHku. Illea y HeKOTOpBIX
(manpumep, y .sefedeil) AIWHHAA, CIOCOOCTBYIO-
miaa gfo6blye KopMa Ha JHe BOJOeMOB.
 Boaommunwsix nmuy NPEeACTABIAET OTPAL AUCMO-
- 00pa3HbLX, B KOTOPBLIH BXOAAT Yaniu W aucmbi.
Beawtii aucm celIUTCA B MecTax, rje HOJA W Jyra
obA3aTeIbHO IepeMe)KaloTess 00JI0TaMu B O3epaMH.
KopMoM eMy cayskaT MIeKONUTaloImue (MbIIIH, 3ai-
o | yara), IpecMBIKAOIIHecs, 3eMHOBOAHEIE (0COOEHHO
JATYIIKH), PBIObI, KPYIHBIe HACEKOMBIE M HMX JIM-
ynHKHA, yepBu. OcoO0eHHOCTH CTPOEHHA Tejla aucma
oTpa)kaloT npucnocobIeHEre K TaKOMYy 00pasy »Kus-
HU: BBICOKME HOTM H JJUHHAA Iesd Jal0T BO3MOMK-
HOCTH PACIIMPHUTEL 0030D, CIAEIUTH 3a yOerarmimuMu
JKMBOTHEIMHM, OBICTPO CXBaThIBaTh N006bIYy. Kpome
TOTO, NJIMHHBIE HOTH II03BOJIAIOT 3aXOAUTH B BOAY U
OXOTHThbCA Ha MeJKoBoAbe. OCEHBI0O U 3UMOM BOJO-
eMbl 3aMep3aloT, ¥ aucCmbl YJIeTalT Ha IOT.

Llanns
pbixas

LLinnoknwoBka

MaHgapuHka

Kpsksa




HAneenvie xuuwnuxku o6pasyoT GONIBIIYIO IPYII-
ny — 9TO OpJabL, 2pu@uL, scmpebbl, COKOIbL U JP.
B cTpoeHMH Ha NEPBHIA IJIAH Y HUX BHICTYIAIOT
NPU3HAKH, CBA3AHHBIE C XUINMHBLIM 00Pa30M KHU3HH:
MOIIHBIE JIalbl, CHAOKeHHBIE OCTPLIMM, B BHIE
KPIOYKOB, KOI'TAMH, KOTOPEIE ABJIAIOTCA OCHOBHBIM
OpyAHeM JIOBA M yMepHiBJeHUs aobbrun. Kprouko-
BUJHBIN KJIOB NPHUCIOCOOJIEH K paspblBaHUIO, a
MHOT/Ia ¥ YMEepIIBJIeHHIO KepTBbI. [[HEBHBIE XHIII-
HHKH HMMEIT OCTpOe 3peHue, y MHOTHMX TOHKHM
CJIYX, CUJIbHBIE KPbLIbA. OHM OTHOCATCHA K IITEHIIO0-
BBIM ITHIaM. B BocnmuTaHEuMM moroMcTBa NIpUHHAMA-
10T yuacTue oba pogurens. CaMKa 0OBIYHO KpyIIHee
camIia, a He Hao60poT, KaK y OOJBIIHHCTBA IITHII.

Hounble xuuwynukuw, Win cCOBbl, UMEIOT BAXKHBIE
0COOEeHHOCTH IIOBEJEHHA U IIPUCIOCOBIEHUA K Cy-
MEpPeYHOH ¥ HOUHOH oxoTe. XapaKTepHLIN NIpecTa-
BHUTEJb — QuUAUH. ITO KPYIHAA ITHUIA C MOIHEIMHA
JlanlaMu, CHaOKeHHbBIMU KPUBBIMH OCTPBIMH KOI'TH-
vu. Ee yeTBepTHIil masen mMoskeT IOBOpauMBATHCH
BIIepeJ] M Hasall, HO IPU 3aXBaTe HAIpPaBJeH B CTO-
POHY, B pe3yJbTare J00bI4a 00XBATEIBAETCSA CO BCEX
cTopoH. KB 3arHYyT KDIOUKOM BHH3 M CJIYIKHT
rJaBHbBIM 00pasoM AJIs pa3phlBaHUSA KepTBbl. Ome-
peHHe MATKoe, 0OMJIBHOE: OIepeHbl Jajke JIAlbl 10
KorrTeil. Markue MaxoBble MMepbs MOKPLITEI Haxpo-
MO — 3TO IpHcHOoCcOobIeHre K GecIuIyMHOMY IoJIe-
Ty. I'nasa ¢puaiurna oyeHb BeJIMKH U OY4eHb YYBCTBHU-

eACbITb

[Mepo cosbl

baxpoma,
3arnylwaroLas
LLYyM ripuy fonere

DunuH




TeJbHBI: OH BUIUT B IOJyMpaKe U HO4bl0. I'J1aza pacnooxeHsl Ha 1e-
pejilHell CTOpOHE roJI0BLI — NITHUIA, CJIeJ0BaTeIbHO, 00IafaeT OGUHOKY-
JIAPHLIM 3peHueM. Puiii TUTACTCA KABOK J00BIYeH.
SHAUUTEIBHYIO II0JIb3Y 3eMJIeIe/IMI0 IPUHOCAT COBBI CPe/lHell BeJIu-
YWHBl U MeJIKue — yulacmas coéa, 6010munas, cepas HeAcblinb U
oco0eHHO MaJIeHbKHH CbliY. JTHU OTHUIIL] IATATCA B OCHOBHOM MBINIA-
MM, IOJIEBKAMH H APYTHMHU IPLI3YHAMH: OAWH CblY, HCTPeOIAsA rPhI3Y-
HOB, cOeperaer e;XerofHO IIOJITOHHBI 3epDHA Ha MOJIAX HJIH TaKoe e
KOJIMYEeCTBO 3eJIeHOH Macchl pacteHuil. [lJ1a rHe3foBaHMUA CO8bL Pas-
OuBarTCA HA IIaphl, caMell IPHHHMAaeT y4acTHe B BHIKADMJIHMBAHUU

IITEHIIOB.




IHmuys. neca npucnocodbjeHbl K JIA3aHBIO II0
CTBOJIAM [ePEBLEB, I'Zle OHW HAXOAAT B TPeIHHAX
KOpPBI, IOJ KOPOl M B JpeBeCHHe IIUINY: JUYUHOK
JKYKOB-JIPOBOCEKOB, KOpoeJoB, ayboemos. OHH co-
CTABJIAIT JKOJOTMYECKHH THI [IpPeBOJa30B, WIIH
damanos.

Haszemnvie kunezpydvie nmuybL, rHe3AAIITe-
cAd U KOpMANNecA IPEHMYINeCcCTBeHHO Ha 3eMje, —
KYpoobpas3Hble. ITOT OTPAJ] COCTABAAIOT NTHUILLI
rJIaBHBIM 00pa3oM pacTUTE/NbHOANHBIE, 3€PHOAL-
Hble, Pa3bICKUBAIOIHEe KOPM Ha 3eMJie, a IIO03TOMY
MaJso jerawomue. K HuM oTHOcAT ghazanos, unde-
€K, Kyponamok, nepenenos. BayXHble 00bEKTbI
NPOMBICTIOBOM OXOTHI — memepes U zAyxapb —
TaKKe IIpeJcTaBUTeNn aToro orpsaza. Cpeau Kypo-
00pasHBIX MHOTO IIPEKOB JOMAIIHNX IITHIL: HAIIPH-
Mep, OaHKUBCKUe KYypbl Nadd HAYaJI0 COBPEMeH-
HBIM I[OPOJZIAaM JOMAIIHHUX KYD, Ce8epoamepurKat-
cKkaa uHdelikxa — TpPeNOK JAOMAIIHHUX HHAEeK.
¥ KypooOpasHbIX KOPOTKUI KIIOB, OKPYIJoe ILIOT-

bonbwown
necTpbIn
AaTen

baHkmneckme
Kypbl




3eneHbIn
aaren

KpanusHuk

HOE TeJI0, CHJIbHBIE HOTY C KPYIHBLIMH NaJbIIaMU H
HepeAKO ¢ KPEeIKUMH KOrTaMH (MMH pasrpebaroT
3eMJII0, CHETr); KPBLIbs KOPOTKHE, XOPOIIO IPHCIIO-
cobnenHble AJis OBICTPOrO B3JieTa BBEPX B CJydae
HAaJeHus XUIMHUKOB. KypooOpasHble He COBep-
MIAI0T JAJbHUX [IepesyieToB, W IPyAHBbIe MBILILBI,
TPYANHA, a TAKMKEe KUIb Y HUX HeBeJHKH.

IMunzeéunrbl TPUHALIEIKAT K YHCAY TeX PeJKHUX
IITHUI[, KOTOpPbIe B IIpOIEecCe 3BOJIOIHUU YTPATHIH
CIOCOOHOCTDL K II0JIETY B CBA3U C IepexoJoM K 00H-
TaHMUIO B BOJIe (KaK TIOJIEHM WUJIM MODPIKU cpeiay MJe-
rorurawpiux). IIMETBUHEBI HACeIAT HIperMyle-
CTBEHHO AaHTADKTHYECKHEe MOps, TIHe3AdACh Ha
abAax ¥ Ha beperoBneix ckaJsiax. Tejsio ux mo opme
HAIIOMHMHAEeT MOABOAHYIO JOAKY. KocTu mnorepsann
BO3QYNIHEIE ITOJOCTH. KPBLIbsA NpeBpaTHJINCE B Ja-
CTHI; JANbl ¢ MIABATENLHLIMHU MEPEMOHKAMU OTO-
JBHHYTHI HA3aJ M CIYKaT PyJAAMH; XBOCT KOPOT-
KW, xecTKui. ToJcTEIH IMOAKOMHBIM CJOH »KHUpa
npegoxXpaHseT IUHTBHHA OT xoJoza. Ilo 3emne ara
ITHIIA XOAHUT MEAJEHHO, HO MOMKeT IPOXOJUTHL II0
HECKOJLKO KHMJIOMETPOB M Jake 3abuparbcs Ha
CKAaJIBL.

Koponesckum
MUHIBUH




Pasnuuarores nTuirsl 1 oo obpasy xusau. Ha on-
pefeNeHHBIX TEePPUTOPUAX B TEUEHHE TOJa KUBYT
ocednvie 6udvl. nmuy — 60podvl, CUHUUbL, BOPO-
ot 1 Ap. Ceupucmenu, cHezupu, MHOTHE CO-
8b. — KoOwyroujue 6udbl: IIOCJTEe ce30Ha pPasMHO-
JKEeHHA OHHM KOUYYIOT HA PACCTOAHUSA B COTHHU KUJIO-
MeTpPOB, HO He MOKHZAIOT IIPEeAeJIOB OIpeeIeHHOH
NIIPHPOAHOM 30HEI. MHOTHE NITHIEI COBEPIIAIOT JaJIhb-
HHE IepeJyieThl. IJTO CE30HHOe sABJIEHHE B KU3HHU
NITHI], KOTOPOe BO3HHUKJIO B IIPOIECCEe 9BOJIIOIUHN IO
BO3JelficCTBHEM NIepPUOAWYECKHUX H3MEeHEeHHUil IIOTO[-
HBIX YCJIOBHH, CBA3aHHBLIX CO CMEHON BpeMeH roja.
Ilepenemmnovie nmuysl cOCOOHBEI K aCTPOHABHUTA-
IHH, T. €. K BEIOOPY HYKHOTO HANIPaBIeHHUA Iepeie-

Nacrouka

[Monon3exHb



Cepbin
Kypaenb

Ta 1o noaoxkenuio Conuna, JIyae! u 3se3n. [Ipuuem
o0Ijee HAIpABJIEHWE II0OJieTa KOPPEKTHUPYeTCs IIO
Pas3IMYHBIM reorpauyecKUM OPUEHTHUDPAM: ITHILEI
IIPH IepeJieTax IPUIEePKHUBAITCA Pycell PeK, Jec-
HBIX MaCCHBOB U T. .

3HayeHue NTUL, B IPHUPOJE | JJIsl YeJIOBEKa BeJIH-

Bonblas
K0. Hu ogHY OTHIIY HeJb3sA CUHMTATH TOJBKO II0JIe3- R
HOW HMJHM TOJIbKO BpexnHoit. Hampumep, BopoGbH
¥ HEKOTOPHIE 3ePHOSANHBIE NTHUILI MUTAIOTCH ceMe-
HaMU KYJbTYPHBIX PACTEHHH M MOT'YT CKJEBBLIBATH
B caZlaX COYHBIE ILJIOALI, OHAKO CBOUX NTEHIOB Bhi- Bopoberi
KapMIIMBAIOT HACEKOMBIMH, B TOM YHCJE BPENHUTe- o0, o

JAMH CeJbCKOXO3AHCTBEHHLIX KyJAbTyp. Muorme
NTHIBI (#HABOPOHKU, 20AY0U, UWezNbl, NePeneiKu
W JIp.) MUTAIOTCA CeMEeHaMH COPHAKOB M TAKHM 00-
pasoM OYMIIAIOT OT HHUX MOJSA. XHUIHbIE ITHUII
VHHUUYTOXKAIOT OOJIBIIOE KOJHYECTBO MBIIIEBUIHBIX
rPbLI3YHOB, MHUTAIOTCA NaJaJbI0 U, CJAEI0BATEIbHO,
MMEIOT BaXXHOe CAaHUTApHOE 3HAYEHHE.

BopoHa cepas
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poBepbTe CBOU 3HAHWUSA

. Onuniure ocobeHHOCTH BHEIITHEro BUAa IITHII.
KaxoBo cTpoeHre nepbheBoro OKpPoBa ITHIIEI?

Kaxue oco0eHHOCTH CTPOEHHUSA CKeJleTa IITUILBI CBA3AHEI CO CIIOCOOHO-
CcThIO K mosiery? UTo Takoe KAJIb?

. Kakue xoctr 00pasyroT mosc nepegHux KOHEYHOCTeH nTums?

. KaxoBeI 0coBeEHOCTH MYCKYJIATYDHI IITHIL?

. Uem HepBHAA CHCTEMa OTHUI, OTJIMYAETCA OT HEPBHOM CHCTEMBI IIpe-
CMBIKAIOIIUXCHA?

. Kakxue opransl uyBcTB HauboJiee XOPOIIO PA3BUTH Y ITHIL?

. Kakue oTnensl coCTaBIAIOT MUIIEBADUTEIbHYIO CUCTEMY ITHIL?

. UTo TaKOe «ITHYBE MOJIOKO» 7

10. B ueM 3aKJIIOYaeTCA MEXaHM3M ABOWHOIO ALIXaHUA NTHIL?

11. BeimonuauTe 3amanue Ne 157 na c. 118 (PaGouasa TeTpans).

12. Bribepure npasuabHbIi orBeT. Tect Ha ¢. 165—168, Bapuant 1 (Te-

CTOBEIE 3aJJaHUA).

Kakne oco0eHHOCTH BHEIIHErO BHJA W BHYTDEHHETrO CTPOEHMS ITHIL
CBA3aHEI CO CIIOCOOHOCTHIO K TIOJIETY?

1
2
3
4
5
6
7
8
9
1
2

Moaymante

JlaboparopHas pabora
Brrmosuute paéory Ne 154—155 ma ¢. 117—118 (Pabouas TeTpanb).

‘ 1P_a601'a € KOMMNbIOTEPOM

O6paruTech K AUCKY. M3yunTe MaTepHas ypOKa M BHEIIIOJHUTE HNpeJ-
JIOKEHHEBIe 3a/laHuA.

@ NHTepHeT-cCbINKa

http://www.floranimal.ru/classes/2606.html (IlTuner. OcoGeHHOCTH CTPO-
ennsa. O6pas xxusau. Muoroo6pasue. [Ipoucxoxnenne. PasMuo:xeHne).

MTULBl — BbICOKOOPraHM30BaHHbIE TEMNOKPOBHLIE MO3BOHOYHbIE XUBOTHbIE. KO-
Xa Yy HUX MOMTW NUwweHa xene3. Teno NOKPLITO nepbamu. MepeaHne KOHe4HOCTU
npeobpa3osaHbl B KpbiibA. BOMBWWHCTBO NpeAcTaBuTenei CrnocobHO K nonery.
HepBHas cucTeMa BbICOKOPa3BuUTa; 3peHne octpoe. Cepaue YeTbipexkamepHoe; Kpy-
M kpoBOOBpALLeHWA MOMHOCTbIO pa3aeneHsl. CTpoeHue AbiXaTenbHOW CUCTEMb
- obecneyvBaeT HacklLLeHMe KPOBM KUCIOPOAOM Kak Ha BAOXe, TaK U Ha Bblgoxe. He-
NIOCTH, ycaxeHHble 3ybamu y Npegkos NTUL — PenTUAWiA, y NTWL 3aMeHeHbl ner-
KM POTOBBIM KNIOBOM.



Knacc Mnekonutawowme, unu 3sepu

Minexonuraroniue — Haubosiee BBICOKOOPTaHHU30-
BaHHBIH KJIacC II03BOHOYHEIX KMUBOTHBIX.

IlpegxaMu [ApPEBHUX MJIEKONHUTAKINUX OBIIHN
IPEeBHHE DEeNTUIHNH, eIle He YTPATUBIIHE HEeKOTO-
PBIX 4epT, NpUcymux aMpudbusam: ciaadboe oporose-
HHe KOXKH, HAJINYUe KOXKHBIX jKeJjie3d U PAJ APYTuX
npusHaxkoB. Takoil NpegKOBOH T'PYNION CUYUTAIOT
38epo3yOulx penmuauil, 3ybHaA cucTeMa KOTOPBIX
CXOJHA C TAKOBOH Yy MJIEKOIIUTAIONINX.

MnexkonuTawIie XapaKTePU3YIOTCA BBICOKHUM
Pa3BUTHEM HEDPBHOM CHUCTEMEI, U B OCODEHHOCTH KO-
PBI GOJIBIINX MOJYUIADHHA; IIOJHBIM pas/eleHueM
KPYTrOB KPOBOOODPAIEHHUSA W TEIJIOKPOBHOCTHIO; ITO-
fABJEHHEM aJIbBEOJIAPDHBIX JIETKHUX € HAUbOJbIIeiH
IIOBEPXHOCTHIO ra3o00MeHa M, CIeJ0BaATEJbLHO, BbI-
COKMM ypPOBHeM OOMEHHBIX IPOIEeCCOB; MOSBJIEHH-
€M OpraHOB, IO3BOJSIOIINX BLIHAINIWBATEL JEeTeHbI-
11a B TeJle MATePH ¥ BEIKADMJIMBATEL €TI0 MOJIOKOM,
M Ip.

CoBpeMeHHBIE MJIEKOMHUTAIOIIME IIPEICTABICHEI
aByMda nojknaccamu: Ilepsozsepu (O9Honpoxod-
Hbte) 1 Hacmoawue 3eepu (Cymuamuie u Ilaa-
ueHmapHwLe).

K nnameHTapHBIM, MU BBICIIHM 3BEPAM, OTHO-
curca OONBIIMHCTBO COBPEMEHHBIX MJEKOIHUTAIO-
IIAX, KOTOPhbIe pacnajaloTca HA MHOTOYHCJIEHHBIE
A pasHooOpasHLIe OTPANBI, BKJAOYamIue 4,5 ThIC.
BUIOB. Biarosaps BBICOKOH OpraHHM3anydu KOPEI
MO3ra njaneHTapHble CMOIJIH PACCEIUTHCSA HEe TONb-
KO IIO BCei cyllle 3eMHOTO IIapa, HO ¥ 10 BceMmy Mu-
POBOMY OKeaHy, IPDOHHKJIH Jajke B BO3AYIIHYIO cpe-
ny (nemyuue mviuiu), rae BHIAEPKUBAIOT KOHKY-
PEeHIIUIO C ITUIIAMH.

CTpoeHue nnaueHTapHbIX MNEeKONUTaloWUX.
Tes0 cocTOUT U3 I'OJIOBHI, IIIE€H, TYJIOBUINA (ITPYAHOM
¥ OPIOLIHOM OTAENBI) H XBOCTA H IOKPHITO KOMKeH.

KoXHbI NOKpOB o6pasoBaH U3 ABYX CJIOEB: HAa-
PYKHOIO — 3MHAEPMHCA U BHYTPEHHEro — cobCT-
BEHHO KOXXH. DIIUJIEPMHUC JaeT HaYajio MHOTHM IIPO-
M3BOJHBIM KOXH: HMIJIaM, BOJIOCAM, KOITSM, KO-
IIBITaM, poram, yellye, pasJudHbIM skemesam. oz
KOXXel pacloJIoKeH CJIOH IMOAKOMKHOH »KUPOBOM

Mopx

D,bMH
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KaetdaTKu. Oco6eHHO CHIBHO OH PA3BHT V BOTHBIX
3Bepeil (kumoas, mioseHeil) 1 y BHOOB, BIajalo-
IMUX Ha 3UMY B CIAYKY (cycauxu, cypku, 6apcy-
Ku ¥ ap.). [Inss HUX KUD BO BPEMS CIAYKH CIYKHUAT
OCHOBHBIM SHEPreTHYEeCKHUM MaTepHaIOM.

Insi MIeKONUTAKIINX XapaKTepeH 60/10CAHOU,
UIW Wepcmubilii, NOKpoe — lepcrs. JIume He-
MHOTHE BH/BI B IIPOIECCE IBOJIOIUYU BTOPUYHO I10JI-
HOCTBIO HJIM YACTUYHO YTPATHJIH €ro B CBA3H C NIPHU-
crocobeHreM K OnpelieieHHbIM YCJIOBHUAM o0uTa-
HuA. Taxk, He UMET BOJIOC OeabPuHbL, Y KUIMOS8
eCcTh TOJIBKO 3a4aTKH BOJIOC Ha rybax. Bosocanon
HOKPOB IepuoanuecKku wmenserca. CMmeHa BOJIOC,
WJIH JIUHBbKA, ¥ HEKOTOPBIX IPOMCXOIUT JBa pasa B
roJi — BECHOM U OceHbio. B psjie caydaeB IpH aTOM
U3MEHAEeTCH ¥ OKPAaCcKa IIepCTH, AeJIalolnas #HBOT-
HOe MeHee 3aMeTHBIM B TOT WJIM MHOH Ce30H roja.
Hampumep, 3aauy-6ensx 3UMOH NTOKPHIT OeJioi
IIePCTKOM, a K BECHE MEHAET ee Ha Cepo-KeJITYIO
myory. Ocobyio KaTeropuio BOJOC IIPeACTABIAIOT
éubpuccot. ITO OYEHB JINHHBIE JKeCTKHe BOJIOCHI,

CTpoeHMe KOXXHOro NoKpoBea
MNEKONUTAKOLLNX

~— Bonoc

_' S

B

lNonkoxHas

knerdyarka
KoxxHbie

peLenTopei

Aiposag llotoBas

XxKenesa

CanbHas

i

KposeHocHbie
cocyabl
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bBenka

—

BBIIIOJIHAIOIIME OCA3ATENbHYI0 (GYHKIH0. B ocHO-
BaHUHU BOJIOCAHOTO MeIIKA U B er0 CTeHKAaX paclioJia-
rarTcA HepPBHbBIE OKOHYAHMUSA.

Koruessie (asaHrua majblieB IOAABISIONETO
OOJBINIMHCTBA 3Bepeil HeCyT pPOroBble IPHAATKH B
BU/Ie HOI'Te|, Korrei uiu konsiT. Ux o6pasosanue u
CTPOEHHE HAaXONATCA B IPAMOM CBA3H C YCIOBUAMH
CyLlecTBOBAHHMA U 00pa3oM KHU3HHU 3Bepeit. Hanpnu-
Mep, KONBITO Jlouwadu — HAealbHOE MPUCIOCco0Ie-
HHe K 0ery Io OTKPBITHBIM CYXHMM IIPOCTPAHCTBAM
CTemnel; KOI'TH KOW.a4ybux, KOTOPEIE MOT'YT BTATH-
BaThCA, AAIOT BO3MOXKHOCTh HECJBIIIHO IOJIKPACTh-
cA K Jobnide.

Koxable xenes3bl y MIEKONUTAONMX PasHOOO-
PasHEI 110 CTPOEHUIO U (DYHKIHAM: IIOTOBBIE, CAJb-
Hble, Taxy4due, MiaeuyHble. CeKpeT KOXKHEIX Kejes,
KaK WM Apyrue naxydde BBIJCJIEHHSA, CHAYIKHUT HaU-
Gosee BasKHBIM CPEACTBOM BHYTDPHBUOBOTO 06IIe-
HUA — XMMHWYeCKOH CHTHaJusaunweid. JLHBOTHBIE,
UMeEIOIIYe OIpefejieHHbIE YYACTKM OOHTaHMHA, OC-
TaBJIAKT METKHM Ha 3aMeTHBIX MOpeIMeTax; 3ama-
XOBEIE METKH OCTABJIAIT DOAUTENH Ha JAeTeHbIax,
B rHesjie U T. . MieuHEle JKeJessl NpeACcTaBISIOT
co00# BHIOM3MEHEHHE MPOCTHIX TPYGUATHIX IIOTO-
BBIX JKeJsie3. PacmonoxeHume »keses U COCKOB pas-
JUYHO. ¥ JIA3AIOIIUX II0 JAePEeBbAM 00€3bAH U BUCH-
X BO BpeMs KOPMJIEHHA JeTYUYNX MBINIel uMeer-
CA TOJNBKO Iapa COCKOB Ha rpyau; y Oeramomnimx
KONbLMHbLX COCKU PACIONIATalOTCA TOJLKO B IaX0-
BOH 00J1aCTH; Y HACEKOMOAOHBLY U XUULHBLX — TH-
HyTCH ABYMSA PAJAMH II0 BCell HUXKHEH MOBEPXHOC-
TH TYJIOBHINA. YMCI0 COCKOB CTOUT B IPAMOI CBA3HU
¢ IJIONOBHTOCTBIO BHAA. Hanuume maeunwix sce-
/le3 — Ba)KHelIIee npuobpeTeHue 3Bepeii — MO3BO-
JIieT BEIKAPMJIMBAThH JIeTeHbIIIeil MOJIOKOM; 3TO Aa-
JIO Ha3BaHUeE BCEMY KJIaccy.

KosxHbIe MOKPOBLI UIPAIOT OIPOMHYIO POJIb B TEP-
Moperynaauuu miaekonurammux. Illeperssiii mo-
KPOB, & Y BOAHBIX BUJOB (KumbL, mroJaeHu) — MOJI-
KOYKHBIN CJI0H KHUpa NPeJOXPaHseT TeJ0 OT UIJIHII-
Heil motepu Tema. VICKIIOUNTETHHO GOIBIIYIO POIb
B TEILTIOPETYJIANMH HTPAaeT CUCTEMa KOMKHBIX KPOBe-
HOCHBIX cocyoB. IIpu pacinupeHun cocyn0oB KOXKH
TeIIOOTAAYa Pe3KO YBeJIUYUBAETCHA, IPH CYKeHUH,
HaobopoT, CHIBHO COKPAIIaeTCs.
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Mo3BOHOYHUK CkeneT. XapakTepHble YePThHl B CTPDOEHUH I103BO-

yenoseka HOYHOT'O CTO0J0a MJIEKOMHUTAIOIIWX: IJIOCKHE IIO-
S BEPXHOCTH IMO3BOHKOB, Me/y KOTOPEIMYU pacmoja-
d== rajTcs XpAIleBble JUCKH; YeTKO BhIpajkeHHas pac-
: YJIeHeHHOCTDh ITO3BOHOUHHMKA Ha OT/Aelbl (IIeHHBIH,
[LlesiHbifi TPYLHON, MOSACHUYHBIA, KPECTIOBBIMH, XBOCTOBOH);
orgen IMOCTOAHHOE YHCJO IIeHHBIX IIO3BOHKOB — CEMb.
I'pyzanoit oTAesx cOCTOUT U3 12—15 103BOHKOB. K me-
peIHMM IPYAHBLIM II0O3BOHKAM (OOBITHO K CEMH) IPH-
ynensooTca pebpa, coelMHEHHLIE C T'PYAHHON (uc-
THHHEIe pedpa). OcTrasbHBIE TPYAHBIE TO3BOHKH He-
cyT pebpa, He AOXOAAIIMe N0 TDYAUHBI (JOXKHBIE
pebpa). I'pyauna unpejcraBiaser co0oil CerMeH-
THPOBAHHYI0 KOCTHYIO ILIACTHHKY, 3aKaHYMBAlO-
IIVIOCHA YJIMHEHHBIM XPANIOM — MEUYEeBHIHBIM OT-
pocTKOM. B MOACHHYHOM OTAEJIe YHCJIO MO3BOHKOB
BapbUPYeT OT ABYX /0 AeBATH. OHU HECYT PYyAUMEH-
rapublie pebpa. KpecToBslil 0TI COCTOUT Jalle 13
YeThIPeX CPOCIIUXCS ITO3BOHKOB.

Yepen MJIEKOIHUTAMIIUX XapaKTepU3yeTca OTHO-
CHUTeJHbHO KPYIIHOM MO3roBO# KOpoOKOM, YTO CBA3A-
HO ¢ OOJBIIUMHE pasMepaM# I'OJJOBHOTO MO3Ta.

OcHOBA IIJIe4eBOro MosAca MIeKOIHUTAIOIIUX — JIO-
matxa. Kaodunsl HMeITCA ¥ MIEKOIHTaIINuX, I1e-
penHNe KOHEYHOCTH KOTOPBIX COBEpIIAIOT pa3Ho006-
pasHBIe CJIOXKHBIE ABHKeHUA (06e3bsaHbl), W HeJO-
PA3BUTHI UJIK OTCYTCTBYIOT ¥ KONbLMHbLX A APYTUAX
3Bepeil, mepeMenjaIuX KOHEYHOCTH BAOJDL JJIMH-
HO#i ocH Teja, HampuMmep y cobax. Ta3oBbIH MOAC
[1oSiCHYHbIi COCTOUT M3 MAapPHBIX MOAB3JOMIHBIX, CeJaJUINHBIX 1
otgen 106KOBEIX KocTeit. CkeleT HapHBIX KOHEYHOCTEH
coOXpaHfAeT YepThl CTPOCHHUA NMATHUIIATION KOHEIHOC-
TH, XapaKTepHOH A BCeX Ha3eMHBIX II03BOHOY-

CkeneTt KUCTU Pa3NMYHbIX MIeKONUTalLWmnX

Kpbino netyyew Nacr Pyka
MbILLIK KuUTa yenoseka
Kpecrey i
e .,
- tl..-. \ ‘\\
‘ Lo g - x
7 ' g s \%
Kok /
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Yepen Bonka

MneuyeBow nosc
yenoeeka

Ta30BbIM NOSAC
yenoBpeka

TazoBas KocTb

lpynHas KneTtka YyenoBeka

Hunagpparma

HBEIX. OZHAKO B CBA3H ¢ pa3HOOOpa3HeM yCJIOBHH Cy-
OIeCTBOBAHUSA M XapaKTepPOM HCIOJb30BAHHUA KO-
HEYHOCTeH JeTajid X CTPOeHHWA pasNuYHEI. B oco-
GeHHOCTH BTO KacaeTca KUCTU. ¥ GbICTPO BGeramomunx
JKHUBOTHBIX (towadeil, onerneii U ap.) KOHEYHOCTHA
3aKAaHYUBAIOTCA KOIBITOM; V ILIABAIOINUX — KU-
mos8 U mioaereil — npeobpasoBaHbl B JIACTHL; Y Jie-
TY4YHUX MBIIIEH — B KpbLIbsA. Jlaszamoiiue MIeKOIH-
Tamue, npumamst, 00J1agal0T XBaTaTeJbHOM KO-
HEYHOCTBIO C GOJIBIIMM MaJbIleM, IIPOTHBOIOCTAB-
JIEHHBIM YeThLIPeM OCTAJIbHBIM.

MbiweyHasa cucTteMa y MIEKONUTAOIUX Aud-
(hepeHnIMpOBaHA ¥ NpeACTABIeHA MHOXKECTBOM pas-
HOOOpPa3HO DACIOJIOMKEeHHBIX MYCKYJOB. Xapak-
TEPHO HaJIW4Yue KYIoJooOpasHOM MBIIIILI —
duagpazmol, pPoib KOTOPOH 3aKJIYAETCH B H3-
MeHeHHH 00beMa I'DYAHOH MOJIOCTH IIPH NBLIXaHWH.
3HAUUTeJHbHO Da3BHTA MOAKOMKHAS MYCKYJaTypa,
NPUBOJAINASA B ABH)KEHHEe YYACTKH KOXKH (HAIpu-
Mep, IIPH OILleTUHUBAHUY 3BepA). Ha e ona npej-
cTaBjeHa MHMHUYECKON MYCKyJaTypod, 0CO0eHHO
PasBUTOH Y IPHMATOB.
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F0NOBHOW MO3r YenoBeKka

CrpoeHue rnasa
Papyxka

Xpycranvk
Ceryarka

3paqok

3putensHbin
Heps Porosuua
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Kopa 6onbLumx nonmywapuni Mo3sra

bopo3abi
v

~ VI3BUINIHBI

/

Mo3zxedok

MnekonuTatoLme cnocobHbl K CNOXHOMY
npucnocobutensHoMy NoBeaeHNIo

I'onosénou Mmo032z xapaxKTepuayeTcd KPYIHBIMH
pasmepamMu. PageuTue nepejHero Mosra Belpaskaer-
¢cA B OCHOBHOM B Pa3pacTaHMUHU ero KPBIIIHA — KOPBIL.
CnoxHOE IOBelieHHe MJIEKONMHTAIINX, MHOr0o0-
pasHble peaKIMM WX HA DasJWYHble BHEIIIHHWE pas3-
ApaskeHuss NPSAMO CBA3AHBI € [IPOrPECCUBHBIM
pasBUTHEM KOPBI MOJYIIapHH NepeJHEr0 MO3ra.
V GonpIIMHCTBA BHAOB OHA He riajkas, a obpasyer
MHOTOUYKCJAEHHBIe OOpPO3JblI, YBeIMYHBAaIMOIINE ee
maomansk. Kpynesrid Mmossxeuok JuddepeHnupoBaH
HAa HECKOJIBKO OTJEeJIOB, YTO CBA3AHO C 0YEeHb CJIOK-
HBIM XapaKkTepoM [BUraTeIbHOH aKTHUBHOCTH 3Be-
pei.

Opzanwvt wyeécme pasBuUTH xopomo. IIpu momo-
[/ OPraHOB 000HSAHUSA YKUBOTHBIE OIIO3HAIOT BParos
U ApyT Apyra. Muorue 3Bepy 4yBCTBYIOT 3alaxu 3a
HECKOJbKO COT METPOB U CIIOCOOHBI O6HAPYIKUBATH
MUY, HAXOAAIIYIOCA IO 3eMJIeii: HalpuMep, 80.J1-



KU ¥ JIUCbL TIO 3allaXy OTBICKUBAIOT I'PHI3YHOB, 3aTANBIINXCA B HOpaX.
B opran cayxa, KpoMe BHYTPEHHEr0 U CPeJHEr0 yXa, BXOAAT ellle ABa
HOBBIX OT/IeJIa: HAPYHCHBLUL CAYX060U NPoxod U YUHAA PAKOSU-
Ha, KOTOpas OTCYTCTBYET TOJBKO yV BOJAHBIX M MOJA3EMHBIX obuTare-
Jeil. YIIHaA PaKOBHHA BBINOJHAET POJIb JOKATOpa, (OKYCHPYIOIIEro
3BYK. (BcmomHMTE, KaK BemyT cebs cobarxa UNH QOMAUWHAL KOWKA,
[IPHUCJIYIIMBAIOIMeCa K DPa3JHUYHBIM IIOpoxXaM.) ¥ p#Aja KUBOTHBIX
obHapysKeHa CIIOCOOHOCTH K 3BYKOBOM JIOKAIIHHU (9XOJIOKAIUU), T. €.
CIIOCOOHOCTH BOCIPHHMMATEL OTPAXXEeHHBIE OT PA3JMYHBIX IIPEIMETOB
3BYKH (UM yIbTPA3BYK) U OJ1arofgapsa 9TOMY OPHEHTHPOBATHLCA B IIPO-
crpaHcTBe. KpomMe XOpOIIoO M3BECTHLIX B 9TOM OTHOIUEHUU JIEMYYUUX
MbLuteil, TAKOW CIIOCOOHOCTBIO 00JIafjaloT KumoobpasHvie (denvghu-
HbL), nacmonozue (MmioaieHU) U 3eMIePOUKU.

Opransl 3peHUA B }KU3HU MJIEKOITHTAIONIUX HMEIOT MeHbIIlee 3Haue-
HHe, yeM y nTun. Ha HenogBuIKHEBIEe IpeMeTsEl MHOTHE MJIEKOIHUTA0-
e o6pIYHO 00pAIaT Mao BHUMAHUA, U K CTOAIMIEMY YeJIOBEKY MO-
T'yT BIZIOTHYIO TIOJOUTH HaKe TaKue OCTOPOIKHEIE 3BePH, KaK JIMCHILH,
3ainel, Jocu. OcobDeHHO Pa3BUTO 3PEHHE Y HOUHBIX 3Bepeill M 3KHUBOT-
HBIX OTKPBITBIX JJaHAIMAGTOB (anmusonst). ¥ JTeCHBIX 3Bepeli 3apenue
MeHee OCTpOe, a ¥ IIOJA3eMHBIX — IJIa3a PelyIIMPOBAHLI U MHOTAA 34-
TAHYTHI KOXHUCTON IepenoHKou (caenviut, caenoic kpom). IlBeTHOE
3peHue pas3BuTO caabo. IlouTm Bech CHEKTpP CIOCOOHBI pPa3IHYaATh
JUmb BeIcnIne 0b6e3baHBl CTaporo Csera.

Jxonokauusa

CrpoeHue
yxa

bapabaHHas
rneperioHka

8\ Monorodek

BonHbl M3ny4eHHoro
Crpemeyko 3ByKa

\

Escraxvesa Tpyba

BonHbi oTpaxerHoro
3ByKa
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Tpaxest

CrpoeHue xenyaka
KOpOBbI

ﬂumeaapmenbuaﬂ, AbiXaTtenbHasn
cucTeMbl cobakm

lMuweson

Xenynok
lMe4eHsb

ToHKas KuLwKa

lMoyka

Jlerkue Movesoin |

ny3bipb

Cnenas
KLIKa

Hunapparma

- [TogxenynoyHas
! Kenesa

MuueBapuTenbHas cMcTeMa CI0XHadA, YTO BHIPAXKAETCA B Y-
HeHUH MHNeBAPUTEIbHOTO TPAaKTa, B OOJbIIeH, YyeM y APYTHX II03BO-
HOYHBIX, ero auddepeHIMPOBKEe U B Pa3BUTOCTH MHUIIeBADUTEIbHBIX
wenes. IumeBapuTeJbHBIN TPAKT HAYMHAETCA NPEAPOTOBOH IIOJIOC-
THIO, MJIHN IIPEJJABEPHEM PTAa, PACIIOJIOMKEHHBIM MeX /Yy CBOMCTBEHHBI-
MH GOJBLIIMHCTBY MJIEKOIMHTAIOIIHX MACHCTBIMH rybaMu, IMeKaMHu U
yegocTaMu. ['yObI ciryskaT OJs CXBaTbIBAHHUA NUINH, a IpealBepHe
pTa — [AJs BPEMEHHOT'O ee Pe3epPBHPOBAHUSA. 3a YeJIOCTAMH JIeKHUT
poToBasf MOJIOCTh, B KOTOPOM MNHINla MOABEpPraeTcad MeXaHHYeCKOMY
H3MeJbYeHHUI0 3y0aMu U XUMUYEeCKOMY BO3eHCTBHIO.

3ybsl MaekonuTarmux auddepeHIEpoBaHbl Ha pe3Nbl, KJIBIKH,
IIpeAKOpeHHbIe U KopeHHbIe. Yucio 3y60B, ux dhopMa 1 QYyHKIUH CY-
[MecTBeHHO Pas3IMyalTcs y pasHBIX rpynm 3Bepeit. Taxk, Hanpumep,
y XHUINHUKOB OHM CIENUAJTHU3UPOBAHBI IJIs Das3pblBaHUA AOOBIYM:
Y HHX XOPOIIO PasBUTHI KJIBIKH., A Y TPDABOAZHBIX MJIEKONHTAKOIINX,
HAIIPOTHUB, MMEIOTCS KPyIHBIe KOPeHHbIe 3y0nl ¢ OyrpucToil moBepx-
HOCTBIO, obecreunBaollie IepeTUPaHne JUCTHeB U BETOK PacTeHUH,
KOTOPLIMM OHM MUTAIOTCA. 3yObl CHAAT B AUeHKaxX YeNIOCTHBIX KOC-
Te#d B y GOJBIIMHCTBA BU/JOB 3Bepeil MeHAIOTCA OJUH pa3 B MHU3HHU.




B poToBoii mOJIOCTH MOMEIAeTCa MYCKYJIHCTHIN
ABBIK, CHAYMKAIUH OTYACTH AJA CXBATHIBAHUSA ITH-
Y U JaKaHud BOJBI, a TaKiKe JIJA epeBopayrBa-
HHUA IIHIOH B IIOJIOCTH PTa BO BPeMdA ee IepeXeBbl-
BaHHA. Ilo3asgyu pPOTOBOM IOJIOCTH paclmojaraeTrcs
IJIOTKa, B BePXHIOK YacTh KOTOPOUH OTKPHLIBAIOTCS
HOCOBBI€ XOJBLI H €BCTAXHEBBI TPYObI, COELHUHSAIO-
III¥e ee C IIOJOCTRLIO CPeJHEr0 YXa; B HUKHEeH 4acTH
IVIOTKH pacIoJoyKeHa Inenb, Beaymniasd B IopTaHb.
ITumerox xopoino BeipaskeH. JHenynok cHabMeH
MHOTOYMCJEHHBIMHI Keje3daMu. O0beM Keayara
U ero BHyTpeHHee CTpPOeHUEe Pas/IM4YHBEI Y PasHBIX
BU/IOB, YTO CBA3AHO ¢ XapakTepoMm numu. Hanpu-
Mep, ¥ XHUITHWUKOB J>XeJIVIOK OTHOCHUTEJBHO IIPO-
CTOM, & Y PACTHTENLHOAHBIX MJIEKOIMUTAIOIIUX —
CJIOYKHBIM MHOTOKaMepHbI# (Koposa). CobcTBEHHO
KHUIIeYHHK TOJpasfessercd Ha TOHKHMH M TOJIC-
THIA OTHENEI. ¥ BHIAOB, MUTAKMOIUXCA I'PYyOLIM pac-
TUTEeJIbHBEIM KOpMOM (HampuMep, Yy I'DBI3YHOB),
Ha IPaHHUIE TOHKOTO H TOJICTOTO OTAEJO0B OTXOMIUT
IIUHHAaA U IIHPOKAas cjenasd KWUIIKA, 3aKaHYNBA-
I0IafAcA Y HEKOTOPBIX 3Bepei (Hampumep, 3aiiyes,
noayobesvan) depBeobpasHBIM oTpocTKOM. Cuie-
Iasg KUIIKa BBINOJHSET POJb «0pOAUILHOrO YaHa »
¥ pasBUTA TEM CUJIbHee, 4eM OOJIbIIe PACTHTENb-
HOM KJIeTUATKH IIOTJIONIAeT XHUBOTHOe. IleueHn
pacnoJyioykeHa Noj guadparMoii; ee KeJI4HbIN Ipo-
TOK BNaJaeT B IEPBYI IMETJI TOHKHX KHIIOK,
CIOZla ’K€ OTKDPEBIBAeTCA INIPOTOK IOAMKeNYIOUHOMN
JKejie3dbl, KOTOpAasa DPACHOJIOXKEeHa B CKJIaaKe Opio-
IIIHNHBI.

Pesibl

XWLHOE XNBOTHOE

KopeHHbie 3y6bi

TpasosgHoe
KUBOTHOE
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BHyTpeHHee cTpoeHue cepaua cobaku
KpoBeHocHas cuctema cobakm Jlero4Has

aprepusl
N
[lpasoe
Bonbwow kpyr npencepauve -

Jlesoe
npencepaume

KpoBoobpaLLeHns

MpaBeiv

XKenygo4ek JleBbivi

Jlerkue KenyHoyek

Cepaue
Marnbivi Kpyr
KpoBoObpaLLeH1s

[bixaTenbHaa cUCTeMa mpejcTaBlieHa JIeTKHMH, Tpaxeeil U 6poH-
XaMH, KOTOPbIe XOPOIIIO Pa3BUTHI. B 1erkux 6poHXM fAeNATCA Ha 6OIb-
Ioe YHCJO MeJKuX BeTodeK. CaMble MelKHe BeTOUKH (OPOHXMOJIBI)
3aKaHYMBAIOTCA NY3LIPLKAMHY — AAb6€0aMU. 3[eCh BeTBATCA KPO-
BEHOCHBIE COCY/bl ¥ IPOMCXOAUT I'a3000MeH.

KpoBeHoCHaa cucTeMa y MJEKONMTAMIONUX YCTPOEHA CJIOMKHO.
Meerca ToabkKo ogHa (J1eBas) Ayra aopThl, OTXOAAINAA OT TOJICTO-
CTeHHOTI'0 JIEBOTO0 eJiyaouka. AopTa, KaKk U y BCeX MO3BOHOYHEIX, JIe-
JKWT TIOJ] TO3BOHOUHBIM CTONOOM U OTAAET PAJ BEeTBeH K MyCKyJlaType
¥ BHYTPEHHHM OopraHaM. BeHo3HasA KpOBb MOCTyIaeT B IpaBoe Mpea-
cepaue. Manblit Kpyr KpoBooOpallleHUsl HAUMHAETCHA B IIPABOM JKeJIy-
IOYKe, OT KOTOpOoro GepeT HauaJo Jero4Hslii crBoa. KpoBs oT Jerkux,
oboralieHHas KHCJOPOAOM, BO3Bpalmaercs B JeBoe npejacepaue. Ot-
HOCHTEJbHBEIe padMephl cep/lla PAa3IMYHEl Y BUAOB C PABHBIM 00pa3oM
JKU3HU ¥ B KOHEYHOM cUeTe ¢ Pas/IM4HOi HHTEHCHUBHOCTHIO 00MeHa Be-
mecTB. PasiuyHa ¥ yacToTa COKPAIeHUi cepana. ¥ MeJKHX MIEKOo-
MHUTAOIUX ¢ BLICOKMM YPOBHEM 00MeHa BeIlecTB cepAle OTHOCHTEIb-
HO KpyIHee W coKpalnaeTcd yaie (y 1emy4ux moviuLeil B COCTOSHUH
norkoa — 250—450 ynapos B MHHYTY), YeM Y »KMBOTHBIX C DoJbIIei
Mmaccoit Tena (y ciona — 30—40 yaapos B MHHYTY).
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BHyTpeHHee cTpoeHue
NMOYKW Yenoseka

BoigenutenbHas cucteMa y MJIEKOIMTAIOIUX
npeacrabieHa noykaMu. OHM COCTOAT U3 HAPYKHO-
ro (KOPKOBOr0) ¥ BHYTPEHHEro (MO3I'oBOI'0) CJIOEB. Mo3sroeovi
B KOpPKOBOM CJIO€ PACIOJIOMKEHBI U3BUThHIe KaHAJb- cnovi
0bl, Oepyimive Hayano u3 60yMeHOBEBIX KaICyJ, BHY- KOpkosbivi
TPH KOTOPBIX HAXOAATCH KIYOKM KPOBEHOCHBIX CO- /104
cynoB. B cocyaucTeIX KIy6oUKax OCYLIECTBASAETCH
(HUILTPAIMOHHBIN IIPOLIECC, X B IIOYEUYHBIE KAHAJIb-
16l TPOPUIBTPOBEIBAETCSA ILJIa3Ma KPOBH — BO3HH-
KaeT nmepBuyHasa Mo4da. CaMu mouedyHbIe KaHAJIbI[BI
00pa3yioT HeCKOJIbKO KOJIE€H, B HUX IIPOUCXOAUT 006-
paTHOe BCachIBaHHE U3 IEPBHYHON MOYM BOJbI, Ca-
Xapa M aMHHOKHCJOT — oOpasyercss BTOpPUYHAS
MoO4a, mocTylaimlias B cobuparelbHBIE TPYOOUKH,
obpasyromue M03roBoe BermjecTBo. OCHOBHOH KO-
HEYHBIH IPOAYKT 0EJKOBOT0O 00MeHa MJIeKOINUTAIO-
IOUX — MOYeBHHA. BrlienuTenbEy0 QyHKIUIO Yyac- £
THYHO BBIOJHAOT W MOTOBLIE YKeJIe3bl. £t

Moyvero4Himk

BHyTpeHHee cTpoeHMe nerkmx Yenoseka

bpoHXxu Tpaxes
[NoYe4Hble

KdHa/lbLibl

CobuparensHas
TPy604Ka

BeiHocauas
aprepus

AnbBeonsl Kannnnapei



PassuTune 3apofbilua MieKonuTaloLwero

Anyeson BopoHka
anuesona

Bropas 3apofeiesas

obonovyka

MepBas 3aponbliesasn

obonoyka

MyCKyﬂbHaﬁ CTeHKa Martki

PazmHoxxeHue. IlosoBbie »Kee3bl caMIiia — ce-
MEHHUKH — HUMeIT XapaKTepPHYI OBaJNBHYIO (op-
my. IlapHBIE ceMANIPOBOALI BHAZAIOT B MOYEIIOJIO-
Boil xanaJ. [lapubie AMUHUKY CAMKHU BCerja JiexxarT
B TOJIOCTH Tejia. Kamabld M3 ABYX AHIEBOIOB OT-
KDBIBaeTCA OJHMM KOHIIOM B IIOJIOCTH TeJia B HEIO-
CpPeICTBEHHOMH 6JIM30CTH OT AMYHUKOB, 00pasys MIu-
POKYIO BOPOHKY. B HHMXKHMX OTHAEeNaX pacllupeHHs
AWNEBONOB 00pa3yloT MaTKy, OTKPBIBAIOIIYIOCA B
HenapHLIH y OOJBIIMHCTBA 3BEepell oThes — BJara-
aume. IlocrenHee mepexoAUT B KOPOTKHUH MOYeEIo-
JIOBO# KaHaJl, B KOTOPBLIHA KpOMe BJIaraJIniia OTKPHI-
BaeTcAd MOYeHCIyCKaTeJbHbIH Kauay. OmiomoTsBo-
peHUe BHYTPEHHEe, IPOUCXOAUT B AWIIEBOAX.

Bo Bpemsa pasBuTusa sMOpHOHA B MATKE MJIEKOIIH-
TalIuxXx (opMUpyeTcA OYEeHL XapaKTepHoe IJd
HUX 00pasoBaHHWe, M3BECTHOE IIOJ Ha3BaHUEM dem-
cK0z0 mecma WIu naayenwmst. Takum obpasom
YCTaHABJIMBAETCA CBA3L MEXKAY KPOBAHLIM PYCJIOM
sM0OpHOHA ¥ MaTepH, B pesyJjbTaTe uero obecrmedu-
BaeTcA rasoo0MeH B TeJie 3apOJbIIIA, ero IUTaHUe U
yaajleHue IpooyKTOB o0MeHa.

Benobpioxan Beno3ybka ¢ BbIBOAKOM

benbin Meagenb

HensduHbl



AdprKaHCKniA

CNoH

OpaHryTaH

IleTeHBIMH y OAHUX BHAOB MJEKOIHTAIO-
HIUX poKaalTcsaA DecnoMONIHBIMH, YV APY-
THX — CIOCOOHBIMH K AKTUBHBLIM JIeMCTBH-
am. IIpomomxuTenbHOCTE OepeMeHHOCTH
% 3aBUCHT OT MHOTHX (PAaKTOPOB: pa3MepoOB Te-
' Jla, TOTOBHOCTH IOTOMCTBA K CAMOCTOATEIb-
HOH »KU3HK U 1p. UHorga 6epeMeHHOCTE YI-
JHHAETCHA 3a CYeT TOro, 4YTO PasBUTHUE 3apoAbIIIia
Ha HEKOTOpPOe BpeMsd INpuocTaHaBauBaercda. Takasa
naysa IO3BOJIIeT IPHYPOYHTH POABI K Gaaronpu-
ATHOMY HOepuoxy. PasMHOMKAKTCA MJIEKOIHTAIO-
ojHe PETMHYHO, T. €. YIOPAJLOUYEeHHO BO BPEeMeHH.
9To ompeieNsAeTcA AJIUTEIBHOCTHIO MOJOBBIX IIUK-
JIOB, T. €. CO3PEeBaHUEM AUIEKJIETKH Yepes3 ompese-
JIeHHEBIE IPOMEXYTKHA BpeMeHHU. '0OTOBHOCTE K pas-
MHOKEeHUI0 H IPHUYPOUYEHHOCTh BpeMeHH cIapuBa-
HUA K ONpeJieIeHHOMY Nepuoay obecrmeduBaeTcs
CJIOYKHBIM PEryJaTOPHBIM MeXaHHM3MOM, AEeHCTBY-
IOIMUM II0 CHTHAJIaM BHeEIIHe# cpeabsl. B ymepeH-
HBIX M BBICOKHX HIMPOTAX TAKHM CHI'HAJIOM CJIY-
JKUT M3MEHeHHe JJUHBI CBETOBOrO JHA. XUNTHUKU
¥ I'PBRIBYHEI 00pPa3yioT B HIepHoJ PA3MHOXKEHUSA I1a-
PBl HMJIM CJIOYKHBIE ceMbH. Takue Ipynmbl U3 He-
CKOJBKHUX CAMIIOB M CAMOK C MOJIOABIMH XHBOT-
HBIMHM PAa3HOr'0 BO3pacTa Jydlile o6ecreduBaioT
BOCIIUTAHUE MOJOOHAKA. ¥ HEKOTOPHIX BHUIOB,
HanpuUMep V JAb8068, OHH COXPAHAIOTCA U II0CJE
Iepuo/ia PAa3MHOMKEHHU A,
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MHoroo6pasue MNeKonUTalwLWMX croco0CTBOBAJIO HX paccele-
HUIO IPaKTHYeCKH BO BceX cpejax. PasHble HallpaBJIeHUSA dBOJIIOIUN
B Opejesax KJjacca NpuBeau K (DOPMHUPOBAHMIO MHOMKECTBA SKOJIOTH-
YeCKHUX TIPYNI KHUBOTHBIX: B3eMJIEPOH (3eMaepoilKu, CAenblLull);
aBuabMOHTH! (PYKOKpbLLAbLE); TPHIBYINHE MJEKONHTanInue (zpuvL3y-
HbL B 3aiiyeobpasHbie); XUIIHbIE 3BepH (80KU, Medsedu, muzpwl);
ruApoOMOHTEI, IPHCIOCO0JIEHHEIE K BOJHOMY 00pasy sKu3HH (zacmo-
HOzZue U KUmoobpa3Hbvie); XTOHOOMOHTEI IPHUCIIOCOOUINCE K OBICTDO-
My Oery (napnorxonbimHble U HEeNAPHOKONbLMHbLE); X000THBIE (LH-
Juilckulli 1 agpuxaHcKuil caO0HbL); APeBoaasbl (noayobesvanvt U
06e3bsHbL).

Hau6osee BEICOKOOPTaHMB0BAHHBIMH MJIEKONHMTAIOIIUMH ABJIAIOT-
cA 8blCULUE NPUMAMbL, CPEIHA KOTOPHEIX 0co00e MeCTO 3aHMMAET BHJ
Yenosex pa3ymuuiii. Ero npeobnaganue B apcTBe YKUBOTHHIX 00ycC-
JIOBJIEHO CHJILHBIM Pa3BUTHEM KOPBI OOJIBINNUX HOAyIIapuii, GopMupo-
BaHHEM IIPHUCHOCOOUTENLHOr0 IIOBEAEHHSHA, CIOCODHOCTHIO K TDYAY H
00IecTBeHHBIM OTHOIIEHUAM, 0A3MPYIOIIUMCS HA COBMECTHOM TPY0-
BOH JeATeJIbHOCTH.

HACEKOMOSAAHbIE PYKOKPbIJIbIE 3AVMLEOBPA3HbIE

INety4as Mbillb
NoaKoBOHOC
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FPbi3YHbl KUTOOBPA3HbIE

Fonybomn

HenbhuH-

Benoboyka

bonbLown

3eMNAHON

- 3asu
(TywkaH4mk)

Moneska
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NecHas
KyHuLa

Enot [peHNaHACKWiA = :
THONEHb et
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Donronar



Cymyatbin
Mypasbes,
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bonbLwon pbixunin
KEHTYypY

CymyaTas netara

oy

CymMyaTbiv BONK

Cym4aTblie

K cymuamoim, nnm Huswum 36epsam, OTHOCATCS ONOCCYMbL, KeH2Y-
PY, cymuamutii (macmanuiickuil) eoax (8vimepuiuit sud), 6andu-
Kym, Koana, cymiamas iemasaza, cymiamolii Kpom u 1p.

Cymuarsle 06/1a1a10T PAAOM CBOCOOPA3HBLIX YepT:

1. IlnanenTa y HuX, 3a PeJKUM HUCKJIIOUYEHHEM, OTCYTCTBYET, H Je-
TEHBIIIH POMAAITCA HEAOPaA3BUTHLIMH M OueHb Menxkumu. CymKka,
B KOTOPO# pa3BHBAeTCA NOBOJBHO JJIUTEJILHOE BPpeMs POAMBINHIiCA
JeTeHBIII, PACIIONo)KeHa Ha OPIOIIHOM CTOpOHE Teja. BHauale mere-
HBIIIIM He MOT'YT cOCaTh, M MOJIOKO BIIPRICKMBAETCA UM B pOT 6GJiaroza-
PA COKpAaIeHUuAM 0Cc000H MBIIIIEI,

2. Moar oueHbL IPUMHUTHBEH.

3. Temneparypa TeJjia XOTs H BHIIIIE, 4eM YV ONHONPOXOAHBIX, HO HH-
e, 4eM Yy IJIalleHTapHBIX, ¥ HEeIIOCTOSAHHA.

Pacnpocrpasessl cyMmuaTbie B ABCTPaJIMU, HA COCEIHUX C Hel 0CT-
posax, B HO:xnoii u IlenrpansHoit AMepuke. OZuH U3 BUAOB onoccy-
M08 IIUPOKO pacnpoctpaneH B CeBepHO#E AMepHKe.

OgHonpoxogHble

K odnonpoxodnwvim (nepeoseepsam) OTHOCATCA TOJBKO YmMKOHOC,
exudna u 61u3Kaa K Hell npoexudna. IlepBo3Bepu XapakTepusyoT-
cA OYeHb NPUMHTHBHBIMHA YePTaAMM:




=

-:} STansbl pa3BUTUA
YTKOHOCA

HoBopoxaeHHbIn
YTKOHOC

Y

:& YTKOHOC B BO3pacTe
" YyeTbipex MecsaLes

1. PasMHOKAaoTcA IIOCPEICTBOM OTKJIANBIBAHUA
HeKpynHeIX (okomo 20 MM B guamerpe y YymKOHO-
ca), GoraTeIX MUTATEJILHBIM JKEeJITKOM AHII.

2. KuimeyHrMK ¥ MOYEIIOJIOBOM CHUHYC OTKPBIBAOT-
cs HApPYXy HE CAMOCTOATENbHBIMH OTBEPCTHAMM,
a BOAJaioT B KIOaKy.

3. Cocku OTCYTCTBYIOT, M MJIEYHBbIE KeJe3bl OT-
KPBIBAIOTCA MHOTOYHMCJEHHBIMHU OTBEPCTHAMH Ha
OPIOIIHOM CTOPOHE TeJia Ha 0c000M KeJIe3UCTOM II0-
Jie, ¢ KOTOPOT'0 MOJIOKO AeTeHBIIHN CAN3bIBAIOT.

4. IlneueBoil MOAC CXOJEH C IJEUYEBLIM MIOSCOM
MPEeCMBIKAIOIIUXCA.

5. Temmeparypa Tejla HHM3Kad M KoJiebjeTca OT
26 mo 34 °C.

6. TonbKO Yy eXUAHBI MMeeTCs BLIBOJAKOBAA CyM-
Ka — CKJaJKa KOXXKH Ha Oproxe, B KOTOPYIO OTKPBI-
BAalOTCA MJIEUHBIE JKeje3bl W KoTopas obpasyercs
TOJIBKO Ha BpeMs Pa3MHOMKeHHA.

7. Msargme rydosl OTCYTCTBYIOT, ¥ YEJIIOCTH IOKPHI-

Thl POT'OBBIM KJIIOBOM.

OHONPOXOAHBIE PACIIPOCTPAHEHBI TOJBKO B AB-
crpanuu, Ha Tacmarsuu u Hosoii I'Bunee.

YTKOHOC
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* ‘___nposepb're CBOU 3HaHNA

1. Ha xakue nogxaacchl HOAPA3AeIAiOT KJIACC MIAECKOMIUTAOIINX ?

2. YeM MJIEKONHTAIOLIHE OTIIMYAIOTCA OT IPeACTABUTE el APYIUX Kiac-
COB IIO3BOHOYHBIX XMBOTHBIX ?

. KaxoBbI 0COGEHHOCTH CTPOCHUA KOKH MJICKOMUTAIONAX ?

Kaxue KoKHBIe KeJle3bl eCTh Y MJIeKOIHTAIOIINX ?

. Kak ycTpoeH ckenetT MIeKONUTAIOINX ?

HasoBuTe 0COGEHHOCTH CTPOEHHS TOJOBHOTO MO3Ta MJIEKOIHUTAIO-

IMHX.

KaxoBo cTpoeHMe nUIIEBAPUTEILHOH CHCTEMBI MJIEKOIUTAIOIINX ?

B wem cocTouT posb ciaenoit KMmKu? YV KaKUX KUBOTHBIX OHA HAU-

Gosiee passBuTa?

YTo TaKkoe aIbBe0oIbI?

10. Kak ycTpoens! mouku Mmaexkonurawomux? Kak ob6pasyerca moua?

11. YTo Takoe nianenra?

12. BemmosauTe 3agaare Ne 172 na c. 130 (Pabouas TeTpans).

13. Bribepure npaBunbHbIM orBeT. Tect na ¢. 172—175, sapuanT 1 (Tec-

TOBEIE 38/IaHUA).

= N

S® ®N

* \ MoaymanTte

YeMm oTaMUaOTCA APYT OT APYra IepBO3BepH, CYMYATHIE W ILIAIEH-
TapHble MJIeKonuTawolue? B uem ux cxoacTso?

JNlabopatopHas pabora
Brimonuaure pa6ory Ne 14 Ha ¢. 21—22 (JlabopaTopHble paboThI).

|
@ \ Paborta c komnbloTEpOM

Ob6paruTecs K aucky. syunTe Marepuas ypoKa U BBIIOJIHHUTE IIPej-
JIOXKEeHHBIe 3alaHuA.

@ MNHTepHeT-ccbinKa

http://www.floranimal.ru/classes/2193.html (Maekonuratpomue. Oco-
6enHOCTH cTpoeHHs. PasmHo:xenme. MHoroo6pasue. 3Ha4eHHE B JKH3HH
JeJI0BeKa).

| Mnekonutaoume — BbICOKOOPraHM30BaHHbIe TEMNOKPOBHLIE XUBOTHbLIE C XOPO-
LIO Pa3BUTOM HepPBHOWM cucTeMOW. Kopa rofoBHOTO MO3ra AOCTUraeT Y HAX HauBbIC-
LEero pa3BuTnA — NORBNRIOTCH U3BUNWHLL. Cepaue YeTbipexkamepHoe. Koxa vme-
€T BONOCAHON MOKPOB M MHOTOYUCIEHHbIE KOXHbIE Xefe3bl. [leTeHbin pa3suBa-
I0TCA B TeNe MaTepy U BbIKAPMITMBAIOTCH MOJIOKOM.




Y10 Mbl y3HaNM 0 XXUBOTHbIX

OpHOKNeToYHbIe, NN NpocTenline, — 3TO XKu-
BOTHbIE, TENO KOTOPbIX COCTOUT U3 OfHOW Knetkn. OHu
NMEIT MUKPOCKOMMYEeCKne pasmepsl, Y MHOMMX eCTb op-
raHowWbl cneLranbHoOro HasHadyeHwms.

Fy6KKN — NCKNIOHUTENBHO BOLHbIE XKMBOTHbIE. VX TEeno
HanoMMHaeT MeLOoK, NPOHWU3aHHbIA Nopamu; OHo obpa-
30BaHO ABYMSA CNOAMK KneTok. OpraHbl U TKaHW OTCYTCT-
BYIOT.

KulweyHoONoNoCTHbIe — 3TO ABYXC/IOWHbIE XWU-
BOTHbIE, Yy KOTOPbIX YyXe MOABNAETCA NuLieBapuTenbHan
nonocTb, HabniogaeTcs anddepeHUMaLna KNeTok.

Mnockue 4YepBM — 3TO XKMBOTHbIE, TENO KOTOPbIX
TPEXCNOMHOE, NULLEBApUTENbHas CUCTEMa OTKPbIBAETCS
HapyXy OOHWUM OTBepcTMeM. MapasuTnyeckne Yepsu He
WUMeIOT MULLIEeBAPUTENBHON CUCTEMBI.

Kpyrnbie 4yepBu vMmeloT BepeTeHoobpasHyo dopmy
Tena, BHyTPEHHWE OpraHbl PacnonoXeHsl B NONOCTL Tena.

KonbyaTbie YepBU VMEIOT YNEeHUCTOe TeNo, Kaxabln
YneHKK no bokam UMeeT LLEeTUHKK, NoOMOoraloLLme UM ne-
peasuratbcs. KpoBeHocHasa cucreMa 3amkHyTas. B ronos-
HOM OTOENne HaxoAsATCs HaArNMOTOYHbLINA U MOATNOTO4HbIN
HepBHbIE y3/bl.

Monnocku — 3T0 XMBOTHbIE, TeNO KOTOPbIX 0ObINHO
COCTOUT U3 rONoBbI, TYNOBWULLE U HOMW U, KaK NPaBuno,
3aKMI04EHO B PAKOBUHY. MMeeTca KoxHaf cknagka —
MaHTUA.

TUn YNEeHUCTOHOrNX 0DbeaUHAET XKUBOTHbIX, UMEIO-
LMX YNEHUCTbIE KOHEYHOCTI U TBEPbIV NOKPOB Tena.

Nrnokoxue — 370 MOPCKUE, NperMyLLLeCTBEHHO JOH-
Hble XXWBOTHble, NMeloLLMe padnalnbHYl0 CUMMETPUIO TE-
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na. Ckenet obpa3oBaH M3BECTKOBLIMM MNAaCTUHKaMM. Xa-
pakTepHan 0COBeHHOCTb — BOAHO-COCYAMCTan CUCTEMA.

PbIGbl — UCKNIOYMTENBHO BOAHbIE XMUBOTHbIE, MMEIO-
lme obrekaemoe Teno. [bixaHune xabepHoe. Ceppue
AsyxkamepHoe. KOHeYHOCTU MMeIoT (hopMY MNaBHUKOB.,

3emHoOBOAHbIe 0OWTAOT B BOAe M Ha cywe. Koxa
BnaxHasa. B3pocnbie ocobwu AblWAT NErKUMU U KOXEN.
Cepaue TpexkamepHoe. Passutve NMHNHOK NPOUCXOANT B
BOZe.

Mpecmbikalowmecas — 8 OCHOBHOM obuTtatenu cyLn.
[bixaHne UCKIIYMTENBbHO Nero4YHoe, Koxa cyxas. Mimelor
ABa Kpyra kpoBoobpallleHus, TpexkaMmepHoe cepaLe.

MTUubl — BbICOKOOPraHM30BaHHbIE TEeNjIOKPOBHbIE
XWBOTHbIE. BOMBLIMHCTBO CNOCOBHO K noneTty. Koxa nou-
TV NNLLEHa KOXHBbIX Xene3. Teno nokpbito nepbamin. Cepa-
Lie YeTbipexkaMepHOe.

MnekonuTawouwme — BbICOKOOPraHM30BaHHbIE Ten-
NOKPOBHbIE XWBOTHblE. KOXa WMEEeT BONMOCAHON MOKPOB
M MHOMOYMCIIEHHbIE KOXHbIe Xene3bl. Cepue YeTbipexka-
MepHoe. TONOBHOW MO3r XOPOLIO Pa3BWT, UMEETCH Kopa
Bonblumx nonywapui. [eTeHbllen BCKapMnmBaoT MOJIO-
KOM.

B 3oniouMKM XMBOTHBIX OCHOBHbIMW HanpaBneHNAMM
Obinu:

1. BO3HWKHOBEHME MHOIMOKNETOYHOCTH; cneunanmsauyns
TKaHen; (bOpMI/IpOBaHI/IE‘ cncremM opraHoB.

2. BO3HMKHOBEHWe TBEPAOro ckeneTa (HapyXHoro —
Y YNEHUCTOHOIMX, BHYTPEHHErO — Y MO3BOHOYHbIX ).

3. YcnoxHeHue LeHTpanbHOW HEPBHOW CUCTEMDI.

4. Pa3BuTMe 0OULIECTBEHHOTO MOBEAEHUA B Pa3HbIX
rpynnax BblCOKOOPraHU30BaHHbIX XXMBOTHbIX.
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» Bce xuBble opraHusmMbl, obuTatowme Ha 3emne, NpeacTasieHbl KNeToYHbI-
MK hopMamMu: OHOKNETOYHbIE OPraHM3Mbl — O[HOW KNeTKOW, a MHOroke-
TOYHbIE NOCTPOEHbI U3 BONLLIOrO UX YMCna. EOMHCTBEHHBIM UCKIIOYEHUEM 13
310ro obuiero npaswna SBAKIOTCA BUPYCHI, TENIO KOTOPbIX HE MMEeT KNeTou-
HOrO CTPOEHUS.

B 1892 r. pycckmi yqerbin [1. U. MiBaHoBCKMI onvcan Heobbl4HbIe CBOWCT-
Ba Bo30OyauTens Donesnun Tabaka, Tak HasbiBaeMow Taba4yHoOW MO3auku. Bos-
Byantens 31oro 3aboneeaHus npoxoaun Yepes GakTepuarbHble BUNLTPLI,
3apaxas 3[0poBble pacTeHWs. Yepes Heckonbko NeT obHapyXunum, YTo BO3-
ByouTenb awypa — GonesHn, HepeaKo BCTPEYAIOWEeNCa Y AOMALLHero cKo-
Ta, — Takxe npoxoguT vepe3 BaktepuanbHbie GunbTpbl. HakoHel, B 1917 1.
Bbin oTKpLIT BakTepuodgar — sUpyc, NopaxaLmin bakrepum. ITm Tpu cobbl-
TUA NONOXWIW Ha4ano HOBOW Hayke — BUPYCONOTMU, M3y4aloLLe HeKNeTo -
Hble (DOPMbI KN3HN.

Bupycel urpaiot BonbLlyio ponb B XuU3HW Yenoseka. OHW aBNAIOTCA BO3DY-
AVTeNAMKM pafda onacHbix 3aboneBaHuii: ocnbl, renatmTa, sHUedanmTa, Kpac-
HyXW, Kopu, DelleHcTBa, rpunna v ap.

Bupycbl MOryT nposienAaTh CBOWMCTBA XKMBbIX OPraHM3MOB TONBKO B KIeT-
Kax — 3TO BHYTPUKNETOYHble napa3smtbl. OHM He CNOCODHbLI TakxXe M pas-
MHOXaTbCs BHE KNETKU.

BrpyCbl BHOCAT B KNIETKY TOJbKO CBOIO reHeTu4eckylo nHdopmMaumio. Mone-
Kyna HyKNenHOBOW KWUCNOTbl BUPYCOB, U MX FeHOM (COBOKYMHOCTL reHoB),
MOXET BCTPaMBATLCA B XPOMOCOMbI KNIETKM-X03AMHA U CYLLEeCTBOBATb B TaKOM
BUE, ABNAACH Kak Obl AONONHWUTENbHLIM reHOM. B TakoM BuAae BUPYC MOXeT
He NposABNATL cebs HeonpeneneHHo ONroe BPems.

[hbens baktepmansHom baktepuogar
KNETKM, BbIXOH HOBbIX Ha NOBEPXHOCTH
bakTepuansHou

BUPYCOB B % ﬁ
OKPYXaIOLLYIO ¥ etk

cpeny

Cxema pa3Butus 6aktepuodara
B bakTepuanbHom KneTke

ﬁ' baktepuodpar,
Bbigensioumi ceo [H!

B kneTky baktepuiu



CrpoeHue supyca. IIpocTo oprasn3oBaHHble BU-
PYCBhI COCTOSAIT W3 HYKJEWHOBOH KHCJIOTHI H He-
CKOJNBKUX 0esJKOB, 00pa3ymommx BOKpPYr Hee 000-
JIOUKY — Kkancud (OT JjlaT. «Kamnca» — BMECTHJIH-
me). IIpumepoM TaKHMX BHUPYCOB ABJIAETCA BHPYC
TabauHoi Mo3amKu. Ero Kamcuj cOJep»KHUT BCEro
onuH BuUJ 6enKa ¢ HeGOJIBINOi MOJEKYIAPHOUA Mac-
coii. CIoXHOOPraHM30BAHHBIE BHUPYCHI HMEIOT O-
MOJHUTENbHYI0 0060/I0UYKY — GeJIKOBYIO UM JIMIIO-
IIPOTeMHOBYI0; WHOTJAa B HAPYXKHBIX 000JI0YKax
CJIOMKHBIX BHUPYCOB, IIOMHMO OEJIKOB, COIep:KaTcd
yriaesoasl. IIpuMepoM CJIOXKHOOPraHM30BaHHBIX
BHDPYCOB CJy:KaT BO30yAHTeNN IpUIIa M Tepreca.
Hx Hapy:xHaA 000104Ka — 3TO (parMeHT AfepHOi
WJIH IHATOIIA3MaTHYECKON MeMOpaHBI KJETKH-
X03AMHAa, B3 KOTOPOM BHPYC BBEIXOAWUT BO BHEKJe-
TOYHYIO CPeay.

Bzammopencreue Bupyca v knetku. Bmecte c
KaneJbKaM4 KUIKOCTH Npu 00pasoBaHUK MHHOIIH-
TO3HBIX BaKYOJel M3 MeyKJEeTOYHOH cpelbl CIIy-
YyailHO BHYTPb KJETKH MOrYT IIonajgaTh ¥ BHDPYCHI,
IAPKYJIUPYIOIIHE B JKUIKOCTAX OpraHusMa.

MexaHM3M IPOHHUKHOBEHHS BHpPYCa B KJIETKY
nenaeT WHODEKIUOHHBIA IIpPOIEcC CcHelldM(pPHUYHBIM.
Tak, Bupyc renatuta A unu B npoHukaeT u pas-
MHOAeTCH TOJLKO B KJIETKaX [IeYeHH, aJJeHOBUDY-
Chbl M BHDPYC I'DHIIIa — B KJIETKaX SIIHTEJIHA CIH-
3UcTOl OOOJIOYKH BEePXHHX [OBIXATeJbHBIX IyTei
u T. 1. Bupyc CIIA[la (cuaapoma nmpuoOpeTeEHOT0
UMMyHOAe(UINUTa) crnenuduIecKd CBA3LIBAETCHA C
KJIeTKAMH KPOBH — JIEMKOIIUTAMMY, OTBEYAIOIIUMH
38 MMMYHOJOTMUYECKYIO 3aIuTy opraHmsma. Ero
B3aMMOJelicTBUE ¢ KJeTKaMU IPHUBOAUT K CHHXKe-
HHUIO X PYHKINOHANHHONW aKTHUBHOCTH M IIDOABJIA-
eTCsl y 4eJIOBeKa B BUJie ummyHodeduyuma — He-
c1ocoGHOCTH TPOTHBOCTOATH JIOOBIM HHOEKITUAM.

WH(peKIIHOEHBIN IPOIecC HAYMHAETCH C IPDOHHK- (s
HOBEHHUSA BHPYCOB B KJETKY M MX DPa3MHOMKEHHA. '
Halcon.nenne BHPYCHBIX YaCTHILl IPDHBOIAWUT K BBIXO-
Oy UX U3 KIeTKH. 1718 OMHUX BUPYCOB 3TO IIPOUCXO-

bakTepuodar

Jlucr,
MOPaxKeHHbIN
BUPYCOM
TabavHou
MO3anKu

Bupyc TabauHomn Mo3amku
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IHUT BCJIEJCTBHE «B3PHIBa», B PE3YJLTATE UEro Iejo-
CTHOCTBH KJIETKH HapyliaeTcd W oHa norudaer. JIpy-
rue BUPYCHl BBIJENATCA cIocodOoM, HAIIOMHUHAIO-
MM DOYKOBaHMe. B 3TOM ciaydyae KJIeTKH OpraHus-
Ma MOT'YT JO0JI0 COXPAHATHCA }KHUBBIMH.

WHo¥t myTh NPOHUKHOBEHUSA B KJIETKY Y BUPYCOB
fakTepuii — Oakrepuodaros. ToscTble KiIeTOUHBIE
CTeHKH OaKTepuil He NO3BOJAKT BHUPYCY IOrpy-
JKaThCA B IUTOILIA3MY, KaK 9TO IPOMCXOAUT NIPH
MHQUOUPOBAHUU KJIETOK KUBOTHBIX. [ToaToMy Gax-
Tepuodar BBOAUT MOJILIH CTEP/KEHb B KJIETKY H BEI-
TAJIKHWBaeT Yepe3 Hero CBO0 HYKJIEeWHOBYIO KUCJIOTY,
HaxoAAmyiocsa B ronoeke. 'endm Gaxrepuodara mo-
majaeT B MUTOIIA3MY, a4 KalCH/l OCTaeTCA CHAPYKH.
B nuronnasme 6aKTepHaIbHON KJIETKH HAYMHAETCH
cuHTe3 OenkoB OaxkrTepuodara u (opMHPOBAHHE
Kancuza. Yepes HeKOTOpoe BpeMs OaKTepHaibHAS
KJIeTKa TubHeT U 3peJsble (DAroBble YaCTUILBI BBIXO-
IAT B OKPYKAIOIIYIO Cpexay.

MpoucxoxaeHue BupycoB. Bupyce npeacrasiis-
10T co00# aBTOHOMHEIE I'eHETHYECKHEe CTPYKTYDHI,
HecnocoOHBIe, OJHAKO, DA3BUBATHLCH BHE KJIETKH.
IIpennonaraior, yro BUpPychl U OakTepHodaru —
obocobuBIINECA TeHEeTHYECKHe JJIEMEHTHI KJIETOK,
KOTOpBIE 3BOJIIOIIMOHUPOBAJIHN BMECTE C KJIETOYHBI-
mMu popMamu.

Bupyc
NONMOMMENNTa

Bupyc,
BbI3bIBAIOLLAIA
3abonesaHue puca

Bupyc MMMyHozeduumTta Yenoseka (BAY)
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* ‘ MpoBepbTe CBOM 3HAHUSA

St e

1. KT0O OTKpPBLI BEPYCHI?
2. Kakosa poJib BUPDYCOB B Ipupoje?
3. KakuMu mapasuTaMy SBIAIOTCSA BUPYCHI?
4. TIpuBenuTre npuMepsl 3a00JeBaHNIT, BEI3EIBAEMBIX BHPYCAMHU.
5. Kak ycTpoeHBI BUDPYCEI?
6. Yro Takoe 6axTepuodar?
7. MooxeT I BUPYC CYIIIECTBOBATH BHE KJIETKHU?
8. Kak pasMHOKAI0TCS BUPYCHI?
9. BemmosauTe 3aganue Ne 186 una c. 138 (Pabouasa TeTpaisn).
10. BuimosiauTe 3aganue Ne 188 Ha c. 138 (Pabouasa Terpans).

*s Nopymante

MoOKHO 11 CYUTATE BUPYC DOPMOii KUSHU?

9 i Pabota c komnbloTEpOM

O6paruTrech K gucKy. U3yunTe maTepuas ypoKa ¥ BEIIOJHUTE Opef-
JIOMKeHHbIe 3aJaHuAd.

@j‘ NHTepHeT-cCbinkn
1. http://www.krugosvet.ru/enc/medicina/VIRUSI.html (Buupycsr.
OcobennocTu cTpoeHusa. PasmuoxeHue. Kiaccupurammsa. 3SHaye-
HHIE).

2. http://sbio.info/page.php?id=72 (Bupycsi. OcobeHHOCTH CTPOEHHA.
Bupycusie 6onesnu. Ilpoucxomxaenue).

Bupyc — Hekneto4Has dopmMa Xu3HW. OH COCTOMUT M3 HYKNeMHOBOW KWUCAOTHI
1 Benkoeon obonoyku. BUpyc ABNAETCA BHYTPUKIETOYHbIM MapasuToM W TOMbKO
B KNEeTKe-X0o3AK1He NPoABNAET CBOU CBOWCTBA.
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