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doporvie cemuknaccHuku!

B aTroM roxy BBI HpPOJOJIKUTE 3HAKOMCTBO C HAy-
KO¥ Ouojorueii, mpegMeToM W3yUeHHS KOTOPOH
ABJIAETCA JKHUBaA npupona. Bel yike 3Haere, uem
SKMBOE OTJIMYAETCA OT HeKHUBoro. MoikeTe HA3BaTh
YepPThI, CBOHCTBEHHEBIE JIIOOOMY KUBOMY OpPraHmu3-
my. ImeeTe npeacrasiieHne 0 KJIETOYHOM CTPOCHHH
M IIpOIleccax JKHU3HeAeATeIbHOCTH XXUBEIX CYIIIECTB.

B 7 knacce BBI IO3HAKOMUTECH C pasHOOOpasu-
eM JKUBOTO MUpPa IJIaHeThI, ITOJYYUTEe IPecTaBIIe-
HHE O PAa3JIHWYHBIX BHAAX DACTeHUH, XUBOTHLIX,
rpub0B U MHKPOOPraHuamMos. IloaTomy aToT yueb-
HUK TaK M HaspIBaeTcad — «Buosorusa. Muoroo6-
pasue JKUBBIX OPraHU3MOB» .

Bcero nacuuTeiBaior 60s1ee 2 MJIH BUIOB Pa3HBIX
JKUBBIX CYIECTB, HbIHE OOMTAIOIIUX HAa ILJIaHeTe.
Cpenu Hux OoJiee 350 ThIC. BUIOB pacTeHUi, Hosee
100 TeIC. BUIOB rpuboB, Oosee uem 1 manr 550 ThIC.
BHUJIOB »KUBOTHBIX (Cpeau KOTOPBIX 50 ThIC. ITO3BO-
HOUYHBIX M Oojiee 1 MJIH BHUJIOB HACEKOMEIX) H Jie-
CATKH THICAY BUJOB OaxTepuii. Kamapiit rog yueé-
Hble ONMCHIBAIOT COTHM HOBBIX BUIOB M CUHUTAIOT,
YTO STOT IPOIlecc JaJEK oT 3aBepuienusa. Tak, yka-
3bIBAETCS, YTO HA CeroJHA HaAM M3BECTHO, HATIPHU-
Mep, He 6osiee 10% oT Bcex BUIOB MUKPOOPTaHU3-
MOB, OOMTAIONIMX HA HAIllel IJIaHerTe.

W3 yuebnuka BBl y3HaeTe 00 0OCOGEHHOCTAX
CTpOEHUusA, IMHUTAHHA, PaA3MHOKEHHS, NOBEeIeHNsI
npejcTaBATeN el Pa3JIMYHBIX TPYIIT KUBBIX CY-
OIecTB, a4 TaKxKe 00 Ux SHaAYEeHMH IJIA JeJIOBeKaA.

Insa roro uyTobbl OBICTPO HAWTH MaTepHas IIO
MHTEepecyIolleld Bac rpyIne OpraHiu3MoB, IT0Jb3Yii-
Tech oryasiaeHueM. OHo ke mact Bam obiee (HO,
KOHEYHO, He II0JIHOE) NIPEeACTABJIEHHE O CHUCTeMe
JKUBOTO MUpa 3eMJH, CO3LaHHOM B COBPEMEHHOM
OmoJIorun.

Yuras TeKCT, CTPEMUTECh K IMOHUMAHUIO U OC-
MBICJIEHHIO IIOJIyYeHHBIX CBeJeHHUI, He JonycKaii-
Te UX MeXaHWYeCKOr'o 3allOMUHAHUA., BHUMATEIb-
HO paccMmarpuBaiTe pucyHKu. OHU He TOJIBKO HJI-
JIIOCTpHpYIOT HalmMcaHHOe, HO YacTo IOSACHAIT
H OOIIOJIHAIOT TeKCT.

B maparpagax, ormeueHHBIX 3BE3m0uKOil (¥),
IIOMeILEH MaTepHuaJs, HeoOsa3aTeILHbIN JJIA u3yde-
HHSA.

Lapcreo
lMpokapnoTel

Mpubebl

LlapctBo
PacreHus




Bupycsbl

MynsTUMeaniiHoe

npunoxeHue K yuebHUKY
«buonorus. MHoroobpasue

XXUBbIX OpraHn3mMmoB»

sRik

MY ARTUMERRHHOT
VA e A

B xoHIE KaxI0l TeMbl B pyOpuke « Bonpocsl u
3a/laHusA» OPHBEJEHbl BOIPOCHl PA3HOIO0 YPOBHSA
CJOKHOCTH, B TOM YHCJEe IMOMCKOBO-TBOPYECKOTO
xapakrepa. 31ech ke Bbl HaiifiéTe safgaHusd, BbI-
MOJHeHNe KOTOPBIX IMO3BOJHUT BaM BbIpaboTaTh
HaBBIKHI, HEOOXOAHUMBIE IJIs BeJeHus NJUCKYCCHH,
B KOJIJIEKTHBHOI paboTe, IPHA COCTABJIEHHH KOHC-
IEKTOB 4 JAPp.

BOJBIIMHCTBO TeM COAEPIKUT CCHLIKHU Ha Jabo-
paTopHble paboTel, KOTOpBIe MOAPOOHO pasobpa-
sl B «TeTpajn aJs 1abopaToOpHBIX paboT 1 camo-
CTOSTEIFHBIX HAOJIOAEHUN » .

Py6pura «Pabora ¢ KOMIBIOTEPOM» DPEKOMEH-
IyeT BaM 00paTHUTBCA K 3JIEKTPOHHOMY IPHJIOMe-
HUIO, CHeNHUaJbHO CO3JAHHOMY K 3TOMY yueOHU-
Ky. Biarogapsa emy Jaske CIOXXHbIe BOIIPOCHI CTa-
HyT moHsaTHee u aoctynHee. Kpome Ttoro, sra
pyOpHuKa COAepKUT HHTepHeT-cChUIKH. Ha yka-
3aHHBIX HUHTEpPHET-CTPaHUIIaX BBl HAMIETE OI0JI-
HUTeJIbHBIE CBEJeHUs 110 H3ydaeMoi TeMe.

Ilo saBepireEnn 0630pa 10 ONPEEIEHHON IPyI-
IIe »KUBBLIX OPraHN3MOB BaM IIpeiJiaraeTcsa Kpar-
Koe 0600IIeHNe, IIOMEIEHHOE B IIBETHYIO PaMKY.
OHO COIEepyKuT IepednciieHrne OCHOBHBIX 0CO0eH-
HOCTEH, OTIMYAIONIUX IpeAcTaBHTeNIe AaHHOH
IPYIIIBI OT JPYTHX.

PabGoTas ¢ yueOHMKOM, IIOCTOSHHO OIleHUBaNTe
CBOM AOCTHKeHHsi. J[JoBOJBHBI JU BBl UMH? YUTO
HOBOTO BBl y3HAéTe IPU U3YyUYeHUN HOBOU TeMbl?
Kax mMoryT mpuUrofuThCS BaM 9TH 3HAHUA B IIO-
BecegHeBHOI ku3HU? Ecam kKakoii-To MaTepuall
HOKaKeTCs BAM CJIOMKHBIM, O0paTHTeCch 3a IIOMO-
IMbI0 K YUYMTEJIO MJIK BOCIIOJB3YHTECH CIIPABOY-
HO# JIuTepaTypoi u pecypcamu MHTepHera.

3HaHMe MHOT0o0Opasus KUBOTO Ha 3eMJjie, IPU-
YMH BO3HUKHOBEHUS TAKOI'0 MHOroobpasus, 3Ha-
KOMCTBO C 3aKOHOMEPHOCTAMH YCJIOXKHEHHUS CTPO-
eHUA U IKU3HeAeATeJbHOCTH JKHUBBIX CYHIECTB
IagyT BaM <«KJIIOU» K IOHUMAHHIO 0ojiee CIIO0XK-
HBIX BOIIPOCOB, KOTOPHIE OyAyT IIOCTABJIEHBI ITIePes
BaMH B CTApIIXX KJaccax.

Kenaem yenexos!
Aesmopbi



D MHOIOOBPA3UE XXMNBOIO
N HAYKA CUCTEMATUKA

OT kneTku Ao buocgeps!

Pasnoobpasue sKxuBoro Ha 3emjie TaK BEJIHMKO, UTO
C TPYZAOM Iojfaércda onucanuio. Ha mamreii miane-
Te OOMTAIOT pasjMuYHbIE BUIABLI PACTEHHH, JKHUBOT-
HBIX, I'PU0OB U MHUKPOOPraHU3MOB. Bce oHH — oOT
MUKPOCKOIIMYECKUX CO3JaHUN OO0 BEJIUKAHOB —
OPUXOAATCA APYT APYTY OJUSKHUMU UJIHA HaJIbHUMHA
POACTBEHHUKAMH,

Bel yaxe 3HaeTe, UTO BCce KUBBIE OPTraHU3MEI CO-
CTOAT U3 KJIETOK. K iemxa MOKeT ObITh 1 OTHEIb-
HBIM OPraHU3MOM, M YacTbI0 MHOI'OKJIETOYHOI'O
pacreHus Uiau KuUBOTHOro. OHa 6GbIBaeT JOBOJIb-
HO IOPOCTO YCTPOEHHOH, Kak OaKkTepuaabHAd, HIIN
3HAYUTEJbHO BoJIee CI0KHO, KaK KJIeTKH OLHOKJIe-
TOYHBIX JKUBOTHBIX — npocTeiimux. Kak 6akTepn-
aJlbHadA KJIeTKAa, TaK U KJeTKa NPOCTeUINNX — 3TO
LeJblii OpraHms3M, CIIOCOOHBIM BBIIIOJIHATH BCE
bysrIUN, HEOOXOAUMBIE NI O0eclleueHUA XKU3He-
AeATeIbHOCTU. A BOT KJIETKH, BXOLAIINE B COCTAB
MHOTOKJIETOUHOI'0 OpraHu3Ma, CIeluaJn3upoBa-
HBI U HE CHOCOOHBI CYIIeCTBOBATH CAMOCTOATEb-
HO, BHe opranusma. OHHu 06pasyioT mkaHu u opza-
HbL, OCYLIECTBIAIOIINE ONpeJeléHHbIe (DYHKIIHH.
Kinerku, TKaHM U OpPraHbl B CyMMe eIlé He IIpej-
CTaBJAIOT CODOH eAWHOro opzanuzma. JIUme ux
COIVIaCOBaHHOE B3aUMO/IEHCTBHE 00pasyer IeJIoCT-
HBI OPraHM3M, KOTOPOMY IPHUCYIIM OIpPemeséH-
HEBIE CBOMCTEA.

B 6 kacce B kypce «JKuBoit opraHu3M» BBI ITO/-
POOHO IO3HAKOMUJIIMCH CO CTPOEHHEM U 0COBEHHOC-
TAMHU KH3HEeLEeATeJIbHOCTH OTHEeJLHO B3ATOH 0cCOo-
O6u. CxonHBIE IO CTPOGHUIO M (DUBUOJIOTHICCKIM
ocobeHHOCTAM 0co0u 00pas3yIoT 6ud.

IlpepcraBurenu J060ro BHAA, UYACTO B3aHU-
Marolue O0IIpHbIe TEDPUTOPUH, pasfesieHbl pas-
JIUMYHBIMHA reorpacpnqecrmmu, KJIHMATHYECKIIMHA
U NPYTMMH NPeNATCTBUAMH HA OTJAEJbHBIE I'DYI-
nel — nonyiaanuu. Ilonyasayuwel 6UOJIOTH HABHI-
BalT COBOKYNHOCTHL M HBBIX OpPraHM3MoOB OJHOTO
BHAZA, OOMTAIOINUX HAa OJHOM TEPPUTOPHH M dYac-




THYHO MJIH TIOJHOCTHIO M30JMPOBAHHEBIX OT 0co0eil APYTUX TAKMUX Ke
rpymm.

Hu o1HO KHBOE CYIIECTBO HE YKUBET CaMO 110 cebOe, M30JIIPOBAHHO
or apyrux oprasusmos. CoobiiecTBo pacTeHuil, )KUBOTHBIX, I'PUbOB
1 MUKDOOPraHU3MOB, HMEIOIuXx obiee MecTooOUTAHHE, T. €. JKUBY-
IMUX coodIa 1 TeCHO B3aMMOJEHCTBYIOMINX MeXy coboil, HopMupy-
er 6uouyenosd (OT rped. «6moc» — IKHSHBb M «IIEHO3» — 00IITUi).
Mo3XHO TOBOPUTE O OHOIeHO3e Jieca, Jyra, 0oioTa, 03epa, a HHOrLa
FOBOPAT Zlajke 0 OMOIeH03€e KOUYKH WU THA. )

COBOKYIHOCTE BceX OMOIEHO30B, obHuTAOIIX B HACTOALEEe BpeMs
Ha 3eMJe, (GOpMHUDYeT HcUus0e eu,ecmeo ouocepsl. Buocgepoi
HABLIBAIOT OOOJIOUKY SeMJIHM, 3aCeJIEHHYIO YKUBBIMUA OPraHM3MaMMH.
TIoMHUMO XMBOTHBIX, PACTEHHl, IPH00OB 1 MIKPOOPTraHNU3MOB, obpa-
3yIOIIUX »KUBOE BellecTBo Oumocdepsl, B Hell pasiau4yaloT KOCHOE
eewecmeo — armocdepy (oT rped. «aTMoc» — IHap 1 «cepar» —
map), rugpocdepy (0T rped. «IUApo» — Bojia), aurocdepy (or rped.
«JIATOC» — KaMeHb) U 6UOKOCHOE 6euL,ecmeo, HalpuMeDp Mo4BY.

B Boze 1 Ha cyllle, B IIOYBe 1 BO3JyXe, flae B OpraHax pacTeHUi,
JKHUBOTHBIX U UeJOBeKa — BCIOAy Ha 3eMJje OOUTAIOT CaMble Pa3HbIe
sxuBbIe opraausMel. Cpexu HuX Gosiee 1 MIH BUAOB HACEKOMBIX, OKO~
0o 130 ThIC. BHAOB MOJUIIOCKOB, MHOXXECTBO BHJAOB yepBeil, pPsIo,
nTui, 3sepeir; bosee 500 THIC. BUJOB pacTeHuii, rpuboB 1 MUKPOOD-
ragusMoB. HacuuThIBAIOT OKOJIO 2,5 MJIH HbIHE CYIIEeCTBYIOIIUX
BUIOB, HAIIIUX «COBPEMEHHUKOB», U 1O xpanueit mepe B 10 pas 60ib-
IITe — BUIOB BEIMEPIINX PACTEHUI U dKUBOTHBIX.

Y. [apBuH v NPOUCXOXKAEHVIE BUL,OB

B uéM Ke IpUUMHA TAKOrO MHOroo0pasusd KUBBIX OPTaHH3MOB Ha
Hamei nianere?

YeM 00BACHATH YAUBUTEIBHYIO IPHUCIOCOOIEHHOCTE KUBBIX CY-
mecTB K yeaosuam :Ku3Hu? OTBeT Ha 9TOT BOIPOC JAEeT 3BOJIIOIUOH-
HOE yUeHMe, pacKphIBaIee MeXaHu3Mbl IPOMCXOMKACHHUS 1 pasBr-
THS OPraHUYECKOro MHupa.

Besukuit aprnuiicknit yuénsrit Yapas JlapsBuH (1809—1882) 06'b-
SICHHJI pa3BUTHE IPHUPOALI AeiCTBHEM eCTEeCTBEHHBIX 3aKOHOB. On
oGpaTiy BHUMAaHIe Ha MEHOT0OGpasue Iopoj AOMAaITHIX KHBOTHEIX u
COPTOB KYJIBTYPHBIX PACTEHHMH M MPHUIIET K CJIELYIOmEMYy BBIBOZY:
YyeJIOBEK CO3JaéT copTa W MOpOojAbLI HA OCHOBE undueudyanvrHou
HacnedcmEeHHol u3menwueocmu — TOH M3MEHYUBOCTH, KOTO-
pasd NMpUCYIIa KaskJA0My OPraHH3MY U I103BOJIAET OTIMIUTH APyr' OT
npyra ocobeii ogHoro suja. M3 nmoxkoyeHust B IIOKOJIeHHE JeJIOBEeK H3
BOJBLINOr0 KOJIMUecTBa ocobeil oTéupas ¥ OCTABJIAJ Ha ILIEeMid TeX,
KTO 00Ja7al KakuM-JIHu00 MOoJIe3HBIM [JS HEro HAaCJIeICTBEHHBIM
IpUBHAKOM, HAIIPIMEDP KOPOB, HAIOIUX 6OJIbIIe MOIOKA, Kyp, HECY™
mux GoJBINe SIUI, pacTeHusa ¢ Gojee KPYMHBIMH IIOAAMM H T. A.
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Mackupyiouias (MOKpOBUTENbCTBEHHAA) OKpacka u hopma Tena —
pesynsTaT NPUCNOCcoBneHs OpraHn3mMoB K ycnosusm obutaHus

B pesyabraTe OBLIN ITOJYUeHBI HOBBIE MOPOABI YKHUBOTHBIX M COPTA
KyJAbTYPHBIX pacTeHuit, obiaazamouiue HyKHBIMH YeJIOBEKY CBOMCT-
BaMM.

[ToHMMaHHe MPOMCXOMKIEHUS KYJIBTYPHBIX (opM Aano KoY
K 00'bACHEHUIO IIPOUCXOoKIeHna BunoB. HaciencrseHHaA N3MEHYH-
BOCTH, Ha OCHOBE KOTOPOII UeJIOBEK BeJIET UCKY cCmeEeHHbLi ombop,
nposasysiercsa u B npupoze. Cama 1mo cebe oHa ele He IPUBOAUT K 06-
pPa30BAHMUIO HOBOrO BUA (KaK He IPUBOJUT K BOBHHKHOBEHHUIO KYJIb-
TypHO#I (HOPMBI pacTeHMil HJIM JKHBOTHBIX). B IpHpoje IOJKHBI
CyIeCTBOBATL IPUYUHEI, ONpe/eAonine IPOoIecc BHIO00OpasoBa-
HUs. DTO GophOa 3a CYIIeCTBOBAHUE U eCTeCTBEHHBIN oT6op.

Bopwba 3a cyuyecmeoganue — 3T0 CIOKHBIE U MHOT0006pasHbIe
OTHOIIIeHUs OPIraHN3MOB MK,y COOO0I U ¢ yCIOBUSAMY BHEIIHEH cpe-
nel. B sKkuBOII npupozie oHa HeusbeKHa, BeJlb OPraHN3MBI CIIOCOOHBI
K HeOrpaHMYEHHOMY PasMHOMKEHUIO (Kaaas Iapa poauTesiell npu
6IATONIPUATHBIX YCIOBUAX NaéT O4eHb OOJIbIIOe KOJTMIECTBO IOTOM-
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KOB), a 'KHM3HEHHBIE PeCYpPChl OTPAHMYEHHDI. D10 NPUBOIAHUT K KOH-
KyperHyuu 3a OJUHAKOBYIO MUY, CXOAHBIE VCIOBHA OOHTAHUS U
PasMHOXKeHHue. [J0;KUTE 10 3pesioro Bo3pacra u OCTaBUTH IIOTOMCTRO
MOT'YyT JHIOIb HEMHOI'HE 0COOH.

B nporecce 60pb0bI 3a cymecTBoBaHme NIPOHMCXOAUT ecmecmaeen-
HbLll 0MOOp, B Pe3yIbTaTe KOTOPOTO BEIKUBAIOT OCOGH C IIOJIe3HEI-
MU B JJaHHBIX yCJIOBUAX NMPU3HAKAMU, a JUIIEHHBIE TAKUX IPH3HA-
KOB — morubaior. B urore HanboJiee NpucIoco6aeHHbIE K KOHKpeT-
HOH cpeZile OPraHW3MBbl OCTABJSIOT IIJIOLOBUTOE IIOTOMCTBO T WX
HYHCJIEHHOCTh Bo3dpacraer. Hanpumep, B IpOMBIIIIEHHBIX palioHax,
I'Zlé CTBOJIBI JE€PEeBLEB IIOKPBITHI KOIOTHIO, YBEJHMUMBAETCH YMCIIO
6abouex GepE30BOIl MANEHUILI ¢ TEMHOIM OKPAaCKOH KPLLILEB, TaK
Kak TaKasd OKpacKa JiejlaeT HaCeKOMBIX He3aMEeTHBIMU JIJIS IITHI] —
UX eCTEeCTBEHHBIX BPAaros.

Taxum o6pasom, U3 HOKOJIEHUS B IOKOJICHUE B pesyJipTaTe 60phObBI
3a CyILIeCTBOBAHUE U eCTEeCTBEHHOI'0 0T00pa BU/BI UBMEHSIOTCS B HA-
[IPaBJIEHUH BCE DOJIbIIel IPHCIIOCOBIEHHOCTH K YCAOBUAM Cpensl.

IIpucnocabnuBasgice K Pa3HOOOPA3HBIM YCIOBUAM OOHMTAHNA,
JKUBOTHEIE, PACTEHUA, I'PUOBI U MUKDPOOPTAaHU3MEI IPHOGPETAIOT
pPasHple 0COOEHHOCTH U (POPMHUPYIOT TAKHUM 06Gpasom MHOroobpasue
JKUBOI IPUPOIEI.

Yuenne Y. JJapBuHa M0Ka3bIBAET, YTO OBUIKYIIHE CHJLI DBOJIIO-
OUH — PasBUTHUSA NPUPOJEI — HAXOJATCA B Heil camMoii: aTo Hacek-
CTBEHHAS M3MEHYUBOCTEL, OOphrba 3a CyIecTBOBAHME U eCTEeCTBEH-
HBII oTGOD.

Uro Takoe cucremartvika

B urore sBomonuonHoro npomecca BOSHUKIO TO pasaoobpasue hopm
KHU3HU, KOTOPOEe MBI HaOJI0faeM IPU U3YYEHUH COBPEMEHHBIX I
VMCKONAeMBbIX BHAOB JKHUBOTHBIX, PACTeHHI, IPUOOB M MHKpOODTa-
HU3MOB. VX Ki1accupukamnueii, T. e. cucreMaTH3amuel, pacipejeie-
HHEeM IO rpynraM Ha OCHOBE CXOJACTBA M DPOJCTBA, 3aHUMAETCS
OoTpacjb OMOJIOTUY, Ha3bIBaeMas CUCM e MAMUKOLL.

Emeé B peBHOCTH y YesI0BeKa BO3HUKIIA noTpefHOCThL CHCTeMAaTH -
SHPOBATH 3HAHUA O }KUBOU npupoze. K aTomy BeIHYKxama X035aiicT-
BeHHas NeATeJbHOCTb. BHauaje OH mequs 3XHBOTHBIX U pacTeHusa
IIPOCTO — Ha I10JIe3HbIE U BPeJHbIe, SNOBUTHIE U HESAJOBUTEIE.

IlpeBHErpeUyeCKue eCTEeCTBOUCIBITATENH W (hnnocodrr Apucro-
Tenk 1 TeodpacT nerrTanucs npuBecTu B cucreMmy 0e3IHY yiKe U3BeCT-
HBIX CBEJIEHUU O JKUBBIX OPraHU3Max.

B Cpennue Bexa passurtne cenbckoro xossficrsa u HaKoILIeHue
SHAHHUI O HOBBIX, DAHEE HEU3BECTHBIX PACTEHUAX U 3 HUBOTHDIX opu-
BEIN K CO3JaHHI0O MHOJKECTBA PA3JIHWUYHBIX Kiaaccupurammii. OHu
BO3HHKaJIM B TOT IEPHOJ; 0CO0EHHO OYPHO 1 OCHOBBIBAJIUCEH HA CAMBIX



pasHBIX TPUHIUIAX — DACIOJIOYKEHUH IO al(aBuUTy, HUCIOIL30Ba-
HUY IPOU3BOJbHBIX IPU3HAKOB. TaKue CuCTeMbI ObLJIM HCKYCCTBEH-
HBIMH: CTOMWJIO B3ATh 3a OCHOBY APYroil IpU3HAK, U BCA CHUCTEMA
pymniack. Bgo6aBok o01enpuHATEIX HAa3BaHWUM PACTeHHH U 3KMBOT-
HBIX eI He CYIIeCTBOBAJIO — 3/1eCh IapUJI TIOJIHBIH pa3H0b0ii.

OfHEUM M3 OCHOBOIIOJOKHUKOB CHCTEMaTHKH CTal IIBEACKHIT
ecrecrBoucbiTaress Kaps Jluaueit (1707—1778). On cospan nyd-
MIyIO 110 TeéM BpeMeHaM CHCTeMy, HO M OHa OpLIIa UCKYCCTBEHHOI.
B ocrOBY KJaccu@UKAIIMHA OH IOJOKUJI He HCTUHHOE POJCTBO Opra-
HIBMOB, 4 UX BHeIIHee CXOACTBO. IIpMUMHEI Ke TaKOTOo CXOACTBA
OCTABANNCEH HEPACKPBITHIMH.

Pa6ora Y. JlapBuHAa OTKPBLIa BO3MOXXHOCTb CO3AaHNA €CTECTBEH"
HOI KJIacCH(pUKaIUU OPraHu3MOB, B OCHOBY KOTOPOH TIOJIOXEeHO UX
npoucxoxkaerre. C 9TOro BpeMeHH CHCTeMAaTHKa Hadasa CTaHOBJIe-
HUe KAaK SBOJIOIMOHHAA Hayka. Ecau Temepk 300J0I-CHCTEMAaTHK
06peuHAET CO0AK, JIUCHIL U INAKAJIOB B €IUHYIO T'PYIIITY cobaubnx, TO
OH MCXOJUT He TOJIbKO M3 BHEIITHEI0 CXOACTBa, HO 1 M3 X POJACTEA.

OcHoOBHAf eJUHUAIA KJIacCU(PUKAIIUN — ITO eud. Iloxg BugoM 1o-
HUMAIOT COBOKYIIHOCTE 0cO0eil, MMeIoIIUX CXOAHOe CTPOeHHE, obpas
JKU3HH, CIIOCOOHBIX K CKPEI[UBAHHUIO C IIOABJIEHHEM ILIOZOBHUTOTO
HOTOMCTBA ¥ HACEJIAIONINX ONpefeséHHyIo Teppuropuio. Bee Hamu
noMamrHne cobaky, HeCMOTPA HA UX BHEITHNE Pa3JININd, OTHOCATCH
Kk ogEomy Buay — Cobaxa. BauskopoACTBEHHBIE BUABI HHBOTHBIX
00'BbeIUHAIOT B OCOOYIO I'PYIINY, HA3bIBAEMYIO podom. Hanpuwmep,
pug Cobaxa u BuJ BOJNK OTHOCAT K POAY Bonk. Binskue, cxonHble
pPOABI JKUBOTHBIX OTHOCAT K ONHOMY cemeticmay: pox Boik u pox
EnorosugHas cofaka BXOAAT B COCTaB CeMeCcTBa Cobaubm; Tyaa e
sxonar pox Jlucuma u pog ITecerr.

BiuskKue, CXOLHBIE ceMeiicTBa 00'beINHSAIOT B ompad (Wiu nopsa-
dok), OTpALBl — B KA@CC, KJIACCBL — B MU JJA KUBOTHBIX HJIN
omden JJis pacTeHuil, THUIBI — B noduyapcmeo, ImoanapcTea —
B yapcmeéo. Becero pasinuyaiT YeThIpe IapcTBa JKMBOM NPHPOABIL:
ITpoxapuomut (KIETKM MX JIMIIEHEI S/Pa), a TAKKe I'pubwl, Pac-
menun u Hueomuvle — dyKapuoOTHUECKHE OPraHU3MBbI, KJIETKH
KOTOPBIX 06;1aa10T 0hOPMIeHHEIM AapoM. Kpome 5TOr0, BHIAEIAOT
[[eJIYIO TPYIIY OPTaHMW3MOB, MMEIOIIUX HEKJIeTOYHOe CTPOeHHe, —
Bupycuot.

OpraHu3MbI PA3IUYHBIX CUCTEMATHYECKUX IPYIII B IPOILECCe NCTO"
PHYECKOr0 PA3BUTHUSA, IPUCIIOCABIMBASACH K IOCTOAHHO MEHAIOIIIMCA
YCJIOBMSAM CPe/bl, ZaBaIy Hauajo BCE HOBBIM M HOBLIM dopmam.

WsyueHue OHMOJIOTHMYECKOTO pasHoOGpasus eIllé He 3aBepIIIeHO.
VuéHbIe IPOAOKAIOT OTKPHIBATH HEM3BECTHBIE HAYKE BUIIbL.

B 5T0ii KHUTe MbI PACCMOTPUM OCOOEHHOCTH CTPOEHHA 1 JHISHEee"
ATeJIHHOCTH MPeJcTaBuTesNeil GONBIINHCTBA KPYIHBIX CHCTEMATH e
CKUX I'PYIII.

10]
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IS B uapcTBO MPOKAPUWOT, UK AOSAEPHbIX, 0bbeguUHSAIIOT CamblX APEBHUX
oBuTaTene Halel nnaHeTbl — GakTepuii (0T rpey. «bakTeproH» — nanoy-
ka), KOTOpbIX B 061X0fe 4acTo Ha3bIBaloT MMKpobamu. 3TN OpraHn3Mbl Me-
|OT KNeToYHoe CTPOeHUe, HO UX HacneACTBEHHbIM MaTepuan He oTAenéH oT
uMTOonNasmbl 060N04KON — APYrMMW CIOBaMU, OHM NINLLIEHbI ohopmMNeHHo-
ro sagpa. Mo pasmepam GOMbLNHCTBO U3 HUX 3HAYNTE/IbHO KpynHee BUpYCcos.
LlapcTBO NpOKapuoT Ha OCHOBE BaXHbIX ocoBeHHOCTEN XU3HeaenaTeNbHO-
ctu, 1 npexae Bcero obMeHa BellecTs, y4éHble NoApa3AensioT Ha Tpy Noa-
uapcrea: ApxebakTtepum, Hacrosiwme GakTepum 1 OkcndoToGakTepun.

N3yyeHnem CTpoeHus v ocobeHHOCTel Xun3HeneaTenbHOCTU MUKPOOP-
raHU3MOB 3aHMMaeTca Hayka MMKpoGuonorus.
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®MNOAUAPCTBO
HACTOALWWME BAKTEPUU

PacemorpuM 0COGEHHOCTH CTPOEHUS MPOKAPHOT
Ha IpuMepe npejcraBsuTeneil nogmapcrsa Hacros-
e baKTepumn.

9TO OUeHb JpeBHUE OPraHU3MBbI, IOABHUBIIHECH,
IO-BHJUMOMY, OKOJIO 3 MJIPJ JIeT Hasdaxn. Bakrepuu
MHKPOCKOIIUYECKH MaJbl, HO UX CKOIJIeHus (KO-
JIOHUW) HEPEJKO BUAUMBI HEBOOPYIKEHHBIM IVIA30M.
IIo ¢opme u ocobeHHOCTAM O6BEANHEHUA KIIETOK
pasiuyaloT HECKOJNBKO I'PYNN HACTOALIHUX OaxTe-
pHil: KOKKW, UMeIoIIue ImapoobpasHyo (hopmy:
AUIITIOKOKKH, COCTOALINE U3 MONAPHO COMMIKEeHHBIX
KOKKOB; cImpenmoKkoKKku, o0pa3soBaHHbIe KOKKAa-
MU, COMMKEHHBIMU B BUJE IEIOUKH; capyunsL —
KOKKH, NMeIOI1e BU/I IVIOTHBIX ITa4YeK; CIma@uio-
KOKKU — CKOINIEHUSA KOKKOB B BU/Ie BUHOI'DAIHOM

Ipo3au; 6AYUNNBL, NN NALOUKU, — BBITAHYTHIE
B JIUHY OaKTepuu; 6ubOpPuUoOnsL — JIyroobGpasHO
U30THYTbIe OAKTEPHUU; CRUPUALbL — OAKTEPUH

C BRITAHYTOH, IITOIOPOOOPA3HO U3BUTOH (hOopMOii
BT, I

Ha mosepxnocTH KieTok Gakrepuii uacto ume-
IOTCA MKI'YTHKH — OPraHOMWIBI JBUIKEHHUSA, C ITOMO-
IIbI0 KOTOPBIX OHU MePeABUTaIOTCA B JKUIAKOI cpe-
ze. Ilo cBoeit opraHusanmuy OHU OTIMYAIOTCS OT
JKIYTHKOB M PECHHYEK PACTeHUHA M KUBOTHBIX.
Hexoroprle 6aKTepun NepeMeriamTCca «pPeaKkTUB-
HEIM» cmioco6oM, BeIOpaceiBasi causb. KieTounas
CTeHKa IIPOKapPHUOT IMOCTPOEHA 0YeHb CBOeoOpasHO
1 BKJIOYAeT COEAUHEHUHA, HE BCTPEUYAIOIHecs

PacnonoeHue XryTukos y 6akrepuii

®opmbl GakTepun

bauunnel

—
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y 9YKapHOT — OPTraHU3MOB, KJIETKH KOTOPBIX CO-
nepskar odOpMIeHHOe AAPO (K HUM OTHOCATCH,
HaIpuMep, pacTeHus U KUBOTHEBIE). OOBIYHO OHA
JOCTATOUHO IpouHa. K€ ocHOBY cocraBifeT Be-
[[eCTBO MYpeun, IpejcTaBisaioniee coboil cMech
oJINCAaXapuaoB W OeJIKOB M He BCTpedalolieecs
y sykapuoT. KyjerouHas cTeHKa MHOTHUX bakTepuit
cBepXy MOKpHITA cyoeM cansu. LluroniasMa OKpy-
skeHa MeMOpaHOM, OTAeNAloIlell e€é M3HYTPHU OT
KJIETOYHOM CTEeHKH.

B nmuromiasme meMOpaH Majao, M OHH IIpeJCcTaB-
JIA10T coboii BIAUMBAHHUS HAPYYKHOH IIMTOILIA3-
MmaThuecKkoil membpanbsl. CoBceM HET OPraHOHUIOB,
OKPYKEHHBIX MeMOpaHOIl (MUTOXOHJADUH, IHJjac-
tux 1 gp.). CunTes GEJIKOB OCYIIECTBIAAIOT pubO-
COMBI, UMeIOII[ie MEeHBIIINI pasMep, 4YeM y ayKapu-

Bce ¢epmenTsl, ofecredrBaionye IPOIECCHI
JKUBHENeATeJIbHOCTH, paccedHbl B IUTOIIazMe
WU NPUKpeIieHbl K MeMOpaHaM BHYTPHKJIETOY-
HBIX CTPYKTYD.

OO6BIYHO IPOKAPHOTHI PA3MHOMKAIOTCA JeJIeHH"
eM Hagpoe. BHauajie KJaeTKa yIJUHAETCH, B Hel
MOCTereHHO oOpasyeTcsi IolepedyHas IIepeTdaxxKa,
a 3aTeM Jl0UepHUEe KJIETKH PacXoAsaTCs HUJIH ocTa-
joTcs cBss3aHHBIMHU (y OaKTepuii) B XapaxkTepHbIe
IrpyIbl — IEeNOYKH, MaKeThl U T. 1.

B He6saronpuATHLIX YCIOBUAX, HAIPUMeEP IIPHA
[IOBBIIIIEHUHW TeMIepaTypbkl HJIW BBICYyIIUBaAHHUU,

Cxema
criopooGpaszoBaHus

3

Cnopel

B KNneTKax
Baunnn
(Mukpo-
doTorpacms)

@)+ )*-@*@*C_)

Cnopa

T

@» --» “SHE2

KonbueBas MpukpenneHne XxpoOMOCOMbI YnBoeHue
Xpomocoma K membpaHe XpPOMOCOMBbI

YanuHeHue Knetku O6pa3oBaHue nonepeyHoOn

nepeTakKu

* PasmHO)MeHne
GaKTepuanbHOMN
KNeTKW fefieHnem HapgBoe
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MaToreHHsle MHOrue OaKTepHH 06pasyIoOT CIIOPHI: YACTH ILUTO-
BbakTepun [JIa3MBI, COJepIKalias HacJeJCTBeHHBIH MaTepu-
aj, BBIJeJISeTCA M IOKPBbIBAETCH TOJCTOII MHOTO-
cioiiHOI Kancysoit. Kiaerka xak GbI BbICEIXAaeT —
IIPOLECCHl OOMEeHa BEIeCTB B Hell MpPeKpaIamTes.
Croopel 6aKTepuii OUYeHBL YCTOHYUBBI; OHH MOTYT
COXPAHATH JKU3HECIIOCOOHOCTD B CYXOM COCTOSTHUU
MHOTHE I'OJbl U BBXKHBATh B OpraHuaMe GOJBHOTO
4eJIOBeKa, HeCMOTDPsA Ha aKTUBHOE JIeUeHHe aHTH-
ouoruxamu. Criopsl 6aKTepuii pacnpoCTPaAHAIOTCS
BETPOM M Jpyrumu nyramu. Ilonagas B 6iuaronpu-
ATHBIE YCJIOBUA, CHOpa Ipeobpasyercs B aKTHB-
HYIO 0aKTepHalbHYIO KIIETKY.

s nonyuerus sHepruu GaKTEPUH KCIONb3Y-
IOT pa3JInYHble OpPraHUYecKUe U HeOpraHWdecKue
COeIUHEHUS W COJHEYHBIH cBeT. BOJBIIMHCTBO
baxTepuii zemepompognwt (OT rped. «reTepo» —
Pa3HOPOAHBIN U «TpodOC» — MHUTAIO), T. €. IHUTA-
IOTCA I'OTOBBIMH OPTaHMYECKUMHU BeIlecTBAMH —
THUIONIAMH OCTATKAMM OPraHU3MOB WJIM ITapasu-

S0 THPYIOT HA APYTUX OPraHWU3MAaX, B TOM YHCJIE 1 Ha
Bosbyaurenn yesioBeKe. HeKoTopble KoJloHUANbHBIE HaKTepH,
6orynusma KJIETKH KOTOPBIX COeANHEHBI MOCTUKaMH, 00pasy-

il I0T CBOeOOpasHble HUTYATHIE CTPYKTYPHI B BHE
aoBuux cereil. Ilepensurasich, Takas KOJOHUA 34-
XBaTbIBa€T MEJIKHEe KHBBIe OPraHusMbl (OaxTe-
PHIii, IPOCTEUIMUX U Ip.), OGBOJAKUBAET UX U TIe-
peBapuBaer.

bakrepuanbHoe
3aboneBaHuve gepesa

Bos3byaurens EaKTepMM-CMMGMOHTbl PesynbTaT AeaTensHOCTU
cansmMoHennésa obpasytoT knybeHbkn bakTepui — paspywmnrenein
Ha KOPHAX pacTeHun ApPeBeCcUHbI 15



Aemompo@rbLx GaxTepuii (OT Iped. «aBTo» — CaM 1 «Tpodoc» —
nuTap) HeMHOro. YacTh U3 HUX CIIOCOOHA K Xemocunmesdy — CHH-
Te3y OpPraHMYecKHX BeIlecTB, 00pasyloliux X TeJjo, U3 HeopraHu-
YEeCKHX 33 CUST SHEPIMH OKHCJIEHUS HEeOPraHWYeCKNX COeJUHEeHNMH.
HexoTopble NPOKapuoOThl 00pasyioT OpraHMYecKHe MOJIEKYJbl H3
HeOpraHMYEeCKHUX B MpOLEcce JOmOocCuHmesa 3a CUE€T IHePTUH COJI-
HEUHOTO CBeTa.

ITo OTHOIIEHMIO K KUCJIOPOAY GAKTEpUH AeNATcsa Ha aspoboeé
(CYIIeCTBYIOIUX TOJBKO B KUCIOPOJHOMN cpefe) u anaapobose
(cymecTByIOIUX B 0ECKHUCIOPOAHOM cpesie). Kpome TOTo, U3BECTHEI
rpyIObl GaKTepuil, »KUBYIIUX KAK B KHCJIOPOJHOW, TaK U B Oec-
KUCJIOPOJHOH cpefie.

B npupoje 6akTepun pacupOCTPAaHEHBI YPe3BBIYANHO IIMPOKO.
OHE HACEJSIOT II0YBY, BEIIIOJHAA POJIb pa3pyuLumenei oprasude-
CKOTr0 BellleCTBa — OCTATKOB NOTHOIIMX MXUBOTHBIX U pacTeHui.
IIpeoOpasysi opraHuYecKHe MOJIEKYJIbl B HEOPraHHYeCcKHe, baxre-
pUHM TeM CaMbIM OYHIIAIOT IIOBEPXHOCTH IJIAHETHI OT THHIOMHUX
OCTATKOB ¥ BO3BPAIAIOT XMMUUYECKUE BJIEMEHTHl B OMOTOrTYeCKUMT
KpYyTrOBOPOT.

U B ;KUBHM 4YeJIOBEKa poJb Oaxkrepuit orpomHa. Tak, monydyeHue
MHOTUX IHIEBBIX U TEXHUUECKUX IIPOAYKTOB HEBO3MOXKHO Oe3 y4a-
CTHUS PABIUYHBIX 6POOUNLbHBLX GaKTEPU. B pesyibraTe JKHU3HEE-
ATeNHLHOCTH OaKTepHil MOoJydyaioT IPOCTOKBAIly, Kedup, ChID, Ky-
MBIC, 2 TAKIKe ()ePMEeHTHI, CIUPTHI, TUMOHHYIO KUCI0Ty. IIpomeccsr
KBAIIIEHUS MUIIEBBIX IPOJYKTOB TOKE CBABAHBI C OaKTepHaIbHOM
aAKTHBHOCTHIO.

Berpeuaiorced 6axTepun-cumb6uornmat (OT jaT. «CHM» — BMeCTe,
«BHOC» — JKM3HDB), KOTOPbIe JKUBYT B OPraHU3MAaX PACTEHUH M KU
BOTHBIX, IIPUHOCA UM OIPEeAeIEHHYI0 moab3y. Hanpumep, KJIyGeHb-
KOBBbIe 0aKTepuu, MOCeJAIoNecs B KOPHAX HEKOTOPBIX pacTeHui,
CIIOCOOHBI yCBauMBaTh ra3oo0pasHbI a30T M3 IIOYBEHHOrO BO3JAyXa
M TAaKUM 06Pas3OM CHAGIKATOT 9TU PACTEHUS a30TOM, HEOOXOAHMMBIM
UL UX JKHU3HeneATeJbHOoCTH. OTMupasi, pacTeHUs oboramamoT oY~
BY COENUHEHUSIMU a30Ta, 4TO OBLIO ObI HEBOZMOXKHO 0e3 yuacTus
Takux 6aKTepui.

VsBecTHBl XuuyHvie OaKTepuu, IoeHaronIne npejacTaBuTeNIen
IPYTUX BUJOB IIPOKAPHOT.

Besmka 1 OTpUIIATENbHASA POJIb OaKkTepuii. PasauuHble BUABI doax-
TepHil BBI3BIBAIOT IOPUY MUIIEBEIX IPOAYKTOB, BBIAEJAA B HIUX MIPO-
IYKTBHI CBOero obMeHa, AMOBUTHIE AJIA UeJOBeKa. Hambosaee onnacHsbl
namozennwsie (OT rped. «maToc» — O0JIe3Hb U «I'@He3MC» — IIPOHC-
XoKJeHne) 6aKTepuy — HCTOUYHHUK Pa3JIMIHBIX g3aboJIeBAHUN Ues0-
BeKa W JKMBOTHBIX, TAKMX KaK BOCIIAJIeHHWEe JIETKUX, TYOepKyles,
aHruHAa, CHOMpCKAas A3Ba, CAJbMOHEJIIE3, YyMa, Xojaepa 1 Jp. ITopa-
K AT 0aKTepHUU U pacTeHus.

1

16



S MOALAPCTBO
APXEBAKTEPUWU *

Apxebaxmepuu (OT rpedy. «apxmuoc» — IPEBHeI-
IINi), BO3SMOJKHO, [APEeBHEHIIINEe M3 HBIHE JKHBY-
X IPOKAapHOT, a CJIe[0OBaTeJIbHO, U U3 BCEX APY-
FUX JKMBBIX OPraHU3MOB; OHHM MOABUJIHCHL Ha Ha-
miei mraneTe 6oJiee 3 MJIPJ JIeT Ha3aH. ;

Bcero onucano ceuiine 40 BUgoB apxebaKkTepiii.
M#Horue 13 HUX CIIOCOOHEBI OOMTATE B 3KCTPEMAJIb-
HBIX yCJ‘IOBHHX.

Cpenu apxebaxTepuii HanboJee U3BECTHHI Mema-
HooOpa3syowue 6axmepuu, KOTOpble B Pe3yabTare
o0MeHa BeIeCTB BBIAEJISIOT I'OPIOYMM ra3 MeTaH.
ITouru Bech meTaH Ha 3emie (5—108 T exxeromgHo)
ofOpasyeT TOJIBKO 3Ta rpynna npokapuor. OburamoTr
MeTaHOOOpasywIinue apxed0aKTepHH B CTPOTO aHA-
9PO0OHBIX YCIOBUAX: B 3aTOMJISIEMBIX ITOYBaX, 00J10-
Tax, UJjie BOJJOEMOB, OUYNCTHBIX COOPYKEHHUAX, PyoO-
e *KBaAa4yHBbIX.

Hpyrasa rpynmna apxebakTepuii — Tax HasplBae-
Mble zaJobarxmepul — OPraHU3MBI, CIIOCOOHBIE K
POCTY IIPU OUY€HBb BLICOKOM KOHIIEHTPAIIMU COJIei.
OHU KHUBYT B-COJIEHBIX 03€pax.

Cpenu apxebaxrTepuil ecTh W TaKue, KOTOPHIE
OKHCJIAIOT Cepy U eé HeOpraHU4YecKue COelnHeHUu A

lanobakrtepumn 6 -
KXWBYT B CONGHBIX co paBOBaHHel\E CEPHOM KHCJIOTHI U II03TOMY MOI'YT
OTNOXEHNRAX OBITH IPUUMHOMN pa3pyllleHus KaMeHHBIX 1 OeTOH-

Mép‘rgoro mMops HBIX COOpy.}REHHfI, KOPpPO3HH MeTaJIJIOB M [ID.

CepobakTepumn MeTaHoobpas3ylouwme-apxebakrepun aburaloT B 6onoTtax

MOY UTI Ne24

EMBIVOTEKA, 117
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IS MOALLAPCTBO
OKCNDOTOBAKTEPUI *

IlogmapcTBO BKJIIOYAET HECKOJNBKO I'PyII OaxTe-
puii, B YaCTHOCTH OTHEJI yuarobaxmepuil, Hepemn-
KO HA3BIBAEMBbIX CUHe3eNéHbLMU 80dopociamu. OHI
OYeHb ITUPOKO PACIPOCTPAHEHLI II0 BCeMY MHPY.
M3BeCTHO 0KO0JIO 2 THIC. BUIOB IIMaHO0AKTEepUii. ITO
JpEeBHUEe OPraHU3Mbl, BOSHUKIIIHE OKOJIO 3 MJIP, JIET
Hasaj. [Ipenmonaraercd, 4ToO U3MEHEHUS B COCTAaBe
npeBHel arMocdeps! 3eMJId U o0oralieHue eé Kuc-
JIOPOZOM CBSI3AHEI ¢ (POTOCHHTETHUECKON aKTUBHO-
CTBIO IINaHOOaKTEepHI.

Knerxu nmmanobakrepuii, mo opmMe OKpyIvIbie,
3JINNTUUYECKNe, IIINHAPHYecKue, OOUYOHKOBH/I-
Hble WM HHBIE, MOTYT OCTAaBAThCA ONUHOYHBIMHU,
00beIUHATHCA B KOJOHUH, 00pa3oBBEIBATH MHOIO-
KJEeTOUHBIe HUTH. HacTo OHH BBIJEJNSAIOT CIU3b B
BHE TOJICTOTO YeXJia, OKPYKEHHOI'0 ¥ HEKOTOPHIX
¢gopM TJIOTHOU 000JOYKOI. ¥ HEKOTODPBIX BUIOB
HUTHU BETBATCS U MecTaMH 00pasyioT MHOTOPSATHEIE
cioeBunia. Hwuryarele (opMbl IHaHOOAKTEPHU
IIOMHMO OOBIUHBIX KJIETOK MMEIOT TaKHe, KOTOphIe
CIIOCOOHBI YyCBAWBaTh a30T aTMoc(depHOIo Bo3ayxa,
mepeBO/isi ero B COCTaB Pa3JIMYHBIX PAaCTBOPHMBIX
HEOpPraHUYeCKHUX BeIecTB. OTH KJIETKH CHaOKaioT
CcOoeJJUHEHUAMM a30Ta mpouue KJIeTKH HUTH. JKry-

PasHble dopmbi : iy 2
umaHobakTepuia LinaHobakTepun n apxebaktepum B ropayemMm UCTOYHUKE
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THKOB IHAHOGAKTEPHUH, B OTJIMYHE OT HACTOAIUX OaKTepHii, HUKOr-
J1a He uMmeloT. PasMHOXKAIOTCA IIHaHobaKTepun 00OBIYHO IYTEM Jeie-
HHA KJEeTKHU HaJBOe, II0JIOBOTO ITpoliecca ¥ HUX HeT.

BoapmuHaeTBO DHMaHOOAKTEepHUii — aBToTpo(dHLIE OPraHU3MbI H
MOT'YyT CHHTE3MPOBATH BCE BEI[eCTBA KJIETKH 3a CUET 9HEePrui CBeTa.
OpHaKO OHH CIIOCODHBI M K CMEIIAHHOMY THIIY HHTAHHA. dacTo BCTY-
IarmT B CHMOMO3 C APYI'MMH OpraHu3MaMu, HAllpuMep ¢ rpudbamu.

BoapmmmHacTBO BUAOB HACENAIOT IIPECHOBOAHbIE OacceiiHbl, HEMHO-
rue >KUBYT B Mopax. [luanobakTepuu 4acTo BHIBBIBAIOT «IIBETEHUE»
BOJBI B IPY/IaX, UTO OTPHUIIATEIBHO CKa3bIBaeTCA HA MKI3HU obuTaTe-
aeit Bojoéma. Ha cymie nuaHobakTepun »KUBYT B mOUBe, 00pasyioT
XapaKTepHble 3eJIéHble HAJIETHI Ha KAMHSX 1 KOpPe JepPeBbheB.

Bupger posma aHaberna WCKYCCTBEHHO pPas3BOAST B TPOIMKAaX Ha
PHCOBBIX MOJIAX AJA 000TaleHUA IMTOYBBI COeUHEeHUAMN azora. bia-
rogapsa a3zoT(PUKCHUPYIOIIUM CBOMCTBAM 3TOH faKTepun, odbuTaromnieii
B IIOJIOCTAX JIMCTHEB BOAHOI'O NAaTOPOTHHUKA a30JLJIBI, PUC MOMKET 0~
r'0 pacTH Ha OJHOM M TOM JKe MecTe 0e3 BHeceHuA yaobpenuii. Hexo-
TOpbIe IIHaHOOAKTEPUH B cTpaHax BocToKa MCIONIB3YIOT B MHUIITY.

LinaHobakTepuu yacto LUnaHobakTepum obpasyloT 3enéHele
BbI3bIBAIOT «LiBETEHMEN NATHa Ha KaMHAX

BOAbI B NpyAax

)

MukpodgoTorpadum pasnuuHsix umaHobakTepuii
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KakoBBI 0COOEHHOCTH CTPOeHHsI GakTepHanabHOil Kietku? Kakxue
XHMHUYeCKHe BelecTsa 00pasyIoT Tejio 6axTepuii?

HasosuTre ocHOBHEBIE (JOPMEI DaKTEPUAJILHBIX KJIETOK.

Kak nepememjatorcsa 6aKTepuu?

Ucnonp3ysi marepuas yuyeOHMKA, COCTABbTE TAONMUILYy U BHECHUTE
B Heé I'PYIIBI aKTepUil U CII0COOBI IMTOJTyYeHU A NMU 9HEePIun.
Berpeuatorest Jin cpeiu 6aKTepuil XUITHIKHT ?

Kakyio cucTeMaTH4YeCKyIo IPYIILy 00pasyioT apxebaxrepuu?
Kaxue opranuaMel HazbiBaioT aspobamu? ITouemy? B uém ux orin-
uua oT aHaspobos?

IlepeuncauTe 0cOGEHHOCTH CTPOCHUA KIETOK HaHO0aKTepHil.
Kaxk pasmuo:xkarTcsa 6axkrepun?

Kax BBl gyMaeTe, IoyeMy DaKTepUuH CUHTAIOT Hanbojee JPeBHUIMU
oprasuamMamum?

ObcynuTe B KJjacce, KaK MOYKHO NPeJOTBPATUTE I[BETeHHE BOMO-
€MOB.

CocraBbsTe pa3sBEPHYTHIN IJIaH naparpada.

@ | PaGoTa c KoMrbloTEPOM

O6paruTrech K 2JEKTPOHHOMY NpHIokeHuio. Mayuure marepuasn
H BBIIIOJIHHATE IPeJIJIOKeHHbIe 3aJaHud.

@ NHTepHeT-CCbINIKU

1.

2.

http://artsiz.ucoz.ua/publ/shkolnikam_na_zametku/pro-ka-
rio-ty/2-1-0-1 (O61mas xapakTepuCTUKa IIPOKAPHOT)
http://www.worldofnature.ru/dia/?act=viewcat&cid=578 (I1Ipo-
KapuOThl: HH(POPMAIINA ¥ UIJIIOCTPAILNH)

BakTepuy — MUKpOCKonMyeckne ogHOKIeTOYHbIE OpraHu3Mbl, He uMeloLme
anpa. MNo dopme genatcs Ha KOKKW, Bauunnbl, BUGPUOHbLI, CnMpunbl U Ap.
BONbIWWHCTBO NPOKapUOTUYECKMX OPraHM3MOB NMUTaeTca OTMEPLIMMI ocTaTKa-
MW OPraHM3MOB, HO BCTPEYAIOTCS Mapa3uTbl, CMMOWOHTBI, XMLLHUKW W aBTOTPO-
dbl. MHorue 6akTepuu cnocobHbl ycBansaTth a3oT M3 Bo3ayxa. bakTepum obe-
crneymBaloT npolecc bpoxeHus, B pe3ynsTate KOTOPOro YefnioBek nonyyaet
MHOTMe MonesHbie NPoAyKTbl NUTaHMsa. Pap natoreHHbix 6akTepui Bbi3biBaeT
TaxXEnble 3aboneBaHna YesioBeka 1 XKMBOTHBIX.




Lapcreo Fpu6b

Otpen XvtpuanomMmmkora Jov
Otgen 3uromukota — A
Otgen Ackomukora, unun Cymyatbie rpmégr“ &
Otpen HecoepLueHHble rpubel X
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D CoBpemMeHHble BUOoNorK OTHOCAT rPUbBI K CaMOCTOATENbHOMY LL@apcTBy
OpraH13MOB, KOTOPbIE CYLIECTBEHHO OTANYAIOTCA OT PaCTEHUI U XXMBOTHbIX.
M3y4eHnem LapcTBa rpnbos, Bkaovatowero He meHee 100 TbiC. BUAOB, 3aHU-
MaeTcsl Hayka MMKonorus (OT rpey. «MUKOC» — rpub, «1oroc» — yueHue).

Mpnbbl nuweHbl NurMeHTa, obecneymsaowero GOTOCUHTE3, — XJIOPO-
dunna, T. e. ABAAIOTCA reteporpodamm. HekoTopble cBONCTBa rpnboB cOu-
XalT MX € XXMBOTHLIMW: B Ka4yecTBe 3anacHoro nuraTesibHoro BelecTBa
HaKanauBaloT MUKOTeH, a He KpaxMall, Kak pacTeHus; B cOCTaB KNeTOYHON
060NoYKM BXOAUT XUTUH, CXOAHbBIN C XUTUHOM YNEHUCTOHOTrUX; B KayecTee
npoaykTa obmeHa Bewecrs obpa3syioT MoyeBuHy. C Apyroi CTOPOHBI, MO
cnocoby nuTaHusa (NyTémM BcacbiBaHWSA, a He 3arnaTbiBaHWa Nuwm), No He-
orpaHM4eHHOMY POCTY ¥ HENOABUXXHOCTU OHWU HAaNOMMHAIOT pacTeHus.

OTANYUTENbHBIN NMPU3HaK rpuboB — CTpOeHUe ux BereTaTUBHOro Tena.
370 rpybHMLA, NNV MULLENWIA, COCTOALMI N3 TOHKUX BETBALLMXCA HUTE-
BUAHbIX Tpybouek — rud.

YyéHble nonaratoT, uyTo rpubbl npeacraensioT coboit cbopHylo rpynny
OpraH13MoB, MMEIOLUX pa3nuyHoe npoucxoxaeHne. OCHOBHas 4acTb rpu-
60B, BeposTHO, Mpousoluna oT 6ecuBETHbIX XIYTUKOBbIX MPOCTEWLUNX.
BospacT camblix ApeBHUX Haxoaok cnop rpubos — 170—190 mnH net.

Mp1bbI NO CTPOeHUIO pa3HoobpasHbl U WMPOKO pacnpocTpaHeHb! B pas-
NNYHBIX MecTax obuTaHus. Mx pasMepbl o4eHb KoNnebnoTca: oT MMKPOCKO-
nuyeckn Mmanbix (0gHOKNETOUYHble POPMbl — APOXXKKM) A0 KPYMHbIX 3K3eM-
NASpoOB, TENO KOTOPbLIX B AnameTpe focturaeT nonymerpa u bonee (310,

Linsno4Hbie rprbobi : Benbir rpub




Hanpumep, KpyrHble WapoBUAHbIe AOXAEBUKM, a Tak-
xe cbefobHble rpubbl — Genbin, NnogbepésoBuK 1 ap.).
MPrbHUUa, unu muuenuii, obnagaer orpoMHol no-
Laablo MOBEPXHOCTH, Yepes KOTOPYIO MOrfoWaeT nura-
TenbHble BellecTtBa. HYactb rpubHMLbI, pacnonoXxeHHas
Cnusesukn B rMo4yBe, HOCUT Has3BaHMEe MOYBEHHONM rpPUOHWLbI.
HapyxHas 4actb — TO, 4TO Mbl OBbIYHO Ha3bIBaeM rpu-
Bom, — TOXe cocTouT u3 rnd, HO OYeHb MAOTHO nepe-
NNeTéHHbIX. 3TO — nnogoBoe Teno rpuba. Ha HéEm
hopMUPYIOTCA OpraHbl PasMHOXeHUS.

Y bonblumHcTBa rpuboB MuLenuii pasgenéH nepero-
poakamMu Ha oTAenbHble KneTku. B neperopoakax umeroT-
€5l NOpbI, Yepes KoTopble coobulaeTcs yMTonnasma cocef-
HUX KneTok. ObbeauHsaack B nyyku, rudbl obpasyioT
KpynHble TAXW, MHOrAa AocTuUraolume B 4nnHy Heckonb-
KUX METPOB. Takue TAXW BbIMONHAOT, B 4acTHOCTW, NPo-
BOAAWYyIO GyHKUMio. B page cnyyaes nnoTHble nepenne-
TeHus rnd obpasyioT yTonuieHus, GoraTble 3anacHbIMU
nuTaTenbHbIMK BelecTBaMm, obecneynBaloT BbDKMBaHWE
rpuba B HebOnaronpusATHbIX YCIOBMAX, KOraa OCHOBHAas
yactb rpubHuubl normbaer. N3 HUX B nogxoAswmx ans
CyLLLeCTBOBaHMWSA YUIOBMAX BHOBb Pa3BUBAeTC MULENMUIA.

lpubHas KneTka, kak NpaBuo, MMeeT XOPOLLO Bbipa-
Pr2 & KEHHYIO KNeTOYHYIo CTeHKY. B uMTonnasme pacnonoxe-
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HO 3HayuTeNlbHoe 4Yucio puboCcomM M MUTOXOHAPUNA,
annapat lonbaxun passut cnabo. B Bakyonax 4acro
MOXHO 0BHapyXuTb rpaHynsl 6enkos. bonblioe Konu-
YecTBO BK/IOYEHUI MpeacTaBneHo MblbkamMu crox-
HOro yrnesofja — T[NMKOreHa W Kanaamu Xwupa.
HacnegcTBeHHbIN, UMK FreHETUYECKUIA, annapaT KNeTku
cocCpenoToYeH B aapax, HYMCNO KOTOPbIX konebnercs oT
OJIHOIO A0 HEeCKONbKUX AeCATKOB.

HekoTopble OAHOKNETOYHblE rpubbl, Hanpumep
APOMOKM, UMELIOT Teno, obpasoBaHHOe OJHOW MNOYKYIO-
wemnca knetkor. Ecnuv oTnouykoBaelimMecs po4yepHue
KNeTKN He pacxogsTcs Apyr oT apyra, obpasyeTcs
MULIENNIA, COCTOALLMIA U3 HECKONbKUX KNETOK.

Mpnbbl pasMHOXaOTCS B OCHOBHOM Decnonekim ny-
TéM — cnopamMun nnMbo BereTaTMBHO — YacTAMU MULe-
nus. Cropbl pasBMBaloOTCa B CMOPaHrMsaX, BO3HUKAO-
WMX Ha CNeunanmn3npoBaHHbIX rMdax — crnopaHrue-
HOCLaXxX, NOAHMMAIOWMXCA Hag MoYBOW UK ApYrrMu

Obnako cnop,
obpasoBaHHbIX rpubamu

: cybcrpatamu.
DA e A O Mexay KOpHAMU AepeBbeB U rpubHULEN HeKoTo-
Mdbl rpuboBs B Nouyse pbix rpMboB ycTaHaBNMBAETCA TecHas CBA3b, Mone3Has
KaK rpuby, Tak u pacTeHuio, — BO3HUKaeT cumbuos.
Cxema cTpoeHus HUTK rpnbHULBI oNneTaloT KOPEeHb U AaXe NPOHNKaloT
KneTkv rpuba BHYTPb ero, o6pa3ys MUKopu3y (OT rpey. «MUKoc» —

rpub u «pusa» — KopeHb). [pubHuua nornowaet u3
MoYBbl BOAY M PacTBOPEHHbIE MUHEpanbHble Belle-
CTBa, KOTOpble MOCTynalT U3 Heé B KOPHU

Kneto4Has creHka
Pubocombi
Agpo
MutoxoHapns
IHAonnasMmaryeckas cetb

XKuposoe BkniodeHue



pepesbeB. TakMM obpazom, rpubHULLA MOXET YacTUYHO
3aMeHATb JepeBbAM KOPHEBble BONOCKU. M3 KopHen
pacreHmsa rpubHuULa, B CBOIO o4vepefb, Mosy4yaeT opra-
HUYeckue BelecTBa, Heobxoaumsblie el ana NUTaHUsA U
obpa3zoBaHus NNOAOBLIX TeN.

B X03MCTBEHHONM XU3HU Yenoseka rpmbsl UrpatoT u
NONOXUTENbHYIO, U OTpUUATENbHYO ponb. Bonbuoe
3HayeHue B NULLEBOW NPOMBbILWAEHHOCTU NMEIOT APOXK-
XU, Bbi3blBalowme npouecc 6poxeHus. MHorue rpubsi
obpasyloT bBuonornyeckn akTUBHbIe BewecTsa, ep-
MeHTbl, OpraHnyeckme KUaioThl. MIX Mcnonb3yoT B MUK-
pob1onorMyeckon NPOMbILNEHHOCTU AAS MPOU3BOA-
CTBa IMMOHHOWN, FMIOKOHOBOW U APYruX KUCIOT, a Takxe
(pepmMeHTOB 1 BUTAaMUHOB. Pag BUOOB, Hanpumep cro-
PbIHBIO, Yary, UCroNb3yIOT B Ka4yecTBe CbipbA AN MOny-
YeHUs NeKapcTBeHHbIX Mpenaparos.

lpnBbI TpaanumoHHo ynoTpebnsioT B nuwy. Ha Tep-
pUTOpPUM Hallen cTpaHbl BcTpeyaeTcs cebiwe 150 Buaos
cbefobHbIX rpubOB, HO WKMPOKO WCMONbL3yeTCa NUllb
HeCKOMbKO AecATKOB.

MN3BecTHbI rpnbbl — BO3OyaUTENM 3abonesaHuin ye-
noseka, Hanpumep MWKO3a CTOM W KUCTeW, HorTen;
HeKkoTopble rpubel cnyxaTt Npu4YnHON GonesHen gomadl-
HUX XXMBOTHbIX, HAHOCS Bpef XMBOTHOBOACTBY, NpMMeEpP
Takoro rpubkosoro 3aboneBaHns — CTPUNYLLMIA NIMLWIANA.
MHorue rpubel Bbi3biBalOT BonesHn pacteHmin — TpyTo-
BWKW Ha [lepeBbsiX, CNOPbIHbS 31aKOB U Ap.

B uapcrso rpuboB MHOMMe MMKONOTX BKIIOYAIOT He-
CKOMbKo oTgenos: XuTpUgUOMMKOTA, 3UroMMNKOTA,
Oomwukora, AckomukoTta 1 basmguomukora. Hanbo-
Nee KpynHble W3 HUX, BKhlo4dalowue okono 30 Thbic.
BUAOB KaXabln, — AckomMmukoTa u baznamomumkoTa.

OtgenbHyto rpynny obpasyioT HecoBepLueHHbie
rpubbI, KOTOpble pa3mMHOXalOTCA BecnonbiM NyTEM 1K
BereTaTMBHO W HUKOraa He obpa3syloT NNoaoBLIX Ten.

lMnopoBoe YyacTok KopHa pacreHus
C MMKOpPU301

PasmHoeHue rpuboe
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KapTogens BonesHs

KyKypy3bl
Bosbyautenn — rpubel
XUTPUAMOMUKOTA

Otpen XutpygnomMmkora *

Munennii y 60JBIIHHCTBA IPEACTaBUTEIEeN oTAena
XUuTPpUIUOMHKOTA OTCYTCTBYeT. ITO — IpPeuMyIie-
CTBEHHO OLHOKJIETOUHEBIE M MHKPOCKOIMUYECKHE
(bopMBI, M TEJIO UX, KAK U MHOTHX APYI'HUX BHYTPHU-
KJIETOUHBIX ITapasuTOB, JKUBYIIMX B IUTONJIa3Me
KJIETOK XO3AWHA, IIPEeJCTaBJEHO T'0JIOM IIUTONJIa3-
MaTAdecKoil maccoi. OHM 00BIYHO TECHO CBS3aHBI
Cc BOAHON cpexori. MHOrMe U3 HUX MapasuTHPYIOT
Ha BOJIOPOCJISAX, BBICIINX BOJHBIX PACTEHUAX, ADPY-
rUX BOJHBIX Ipubax, a TaKk)ke Ha 0eCro3BOHOYHBIX
JKHUBOTHBIX. HeKoTophkle BHUIBI MAPA3UTHPYIOT HAa
KOPHSAX BBICIIUX HA3EMHBIX PACTEeHUI, IVIaBHBIM
00pas3oM BO BJIAYKHOI mouBe. 3HAYUTEJIbBHO MEHb-
1asg 4YacTh BULOB XUTPHAHOMHKOTA DPa3BHBaeTCHA
Ha PACTHUTEJIBHBIX OCTATKAX U TPYIlax *XHUBOTHBIX.

OTtpen 3urommukKoTa

IMouTHn Bce IpeicTaABUTENH STOrO OTAEJa — OLHO-
KJIeTOUHBIE OPTaHM3MBI, BeyI{1e Ha3eMHEBIil o0pas
sku3an. Cpenu HUX e€CTh M BHUJABI, pasJaraioliue
OpraiuudecKue OCTATKH, X IapasduThl BBICIIUX I'PHA-
00B, HACEKOMBIX, APYIUX KUBOTHBIX U UeJIOBEKA.

Hawub6omaee mupoxo ussecteH pon Mywxop. Myko-
pOBBIe TPUOBI MUTAIOTCA HAa HABO3€, 3a CUET pacTH-
TeJbHBEIX OCTATKOB; HEKOTOPHEIE MapasUTHUPYIOT Ha
JKUBOTHBIX, PACTEHHUAX U YeJioBeKe. IMeHHO MyKO-
poBbIe TpuOBI 00pasyroT OeJibli WJIH cepblii HAJET
(meceHb) Ha NMHUIIEBBIX NPOAYKTaX: XJiebe, Bape-
Hbe, OBOII[aX.

Y Mykop Ha xnebe




OTnen AckoOMUKOTA,
unu Cym4yartbie rprobi

AcCKOMHKOTA — OAWH W3 HauboJee OBITHPHBIX
oraenoB (okoso 30 Thic. BugoB). CBOE HaszBaHue
OHHM IOJy4Yusia Ojiaromapsa oOpasoBaHUIO 3aMKHY-
TBIX CTPYKTYP — CYMOK, COAEpIKaIHUX CIODHI.
K orpeny AcxoMuKOTa OTHOCAT, B YaCTHOCTH,
Opodicicu, IPeJCTaBIeHHBIE OMUHOYHBIMU IOUKYIO-
IMUMHUCSA KJIeTKaMHU, MHOTOUYHCJIEHHBIE MHOTOKJIE-
TOYHEIE I'PUOBI ¢ KPYIHBIMHU IJIOZOBBIMU TeJIaMU,
HaIlpuMep CMOPYKU XU CMPOYK.

IIpencraBuTenn acCKOMHMKOTA IIUPOKO pPacCIpO-
CTpaHEeHbI BO BCeX MPHUPOAHBIX 30HAX U PErHOHAaxX.
ITo cnocoby mUTaHUA 9TO reTepoTpPodbl, OOUTAIOT
OHH B IIOYBE, JIeCHOI IIOOCTHJIKE, Ha pPa3JIMYHBIX
PaCTUTEJNBHBIX Cy0CTpaTax ¥ IMATAIOTCH I'HUIOIM[U-
MHu ocraTkamMu. OJHU BUABI AaCKOMUKOTA Pa3BUBa-
I0TcA Ha cy0cTpaTax »XUBOTHOI'O HIPOMCXOMKICHHUS,
JApyTHe y4acTBYIOT B Pa3JIOXKEHHUHU PACTUTETbHBIX
OCTaTKOB, coJepsKaliux IeJiJao3y, 10 Heopraunu-
YECKUX MOJIEKY.JI.

MHorue BUABI aCKOMUKOTa 00pa3yioT aHTHUOMO-
THUKH, NIPUMeHsAEeMble B MEAUIMHE A JIeUeHHs
MH(MEeKIMOHHBIX 3aloJseBaHuil, ¢)epMeHTHI, opra-
HHYEeCKHe KHMCJIOTBI U MCIIOJb3YIOTCS JJIA UX IPO-
MBIIIJIEHHOTO ITOJIVUeHU A,

IIIupoko mcmosb3yeMas 4eJJOBEKOM IpYIINA U3
orzesia ACKOMHKOTA — JPOXMIKH. BasXHO oTMe-
TATH, UYTO CPeAU APOXKIKeHl HeT BHJIOB, 00pasyio-
mIAX TOKCHUYECKHe IJsd deJIoBeKa BemiecTBa. Ilpu
opye IHUINEBLIX NPOAYKTOB, BEIZEIBAEMOU APOK-
JKaMM, MEHSIOTCA BKYC M BHEIIHHWI BHI, HO He
HaKaNJHUBaIOTCA BPegHO JIeMCTBYIOIIHE BelllecTBa,
KaK 9TO OTMedYaeTcs y AJOBUTHIX IpuboB u Oak-
repuii. I[lekapcKue APOYKIKHM CYINECTBYIOT TOJb-
KO B KyJsipType. OHU IIpefCcTaBiIeHbl COTHAMM pac:
BUHHBIMHY, XJe0ONeKapHbIMU, IUBHBIMH U CIIHD-
TOBBIMH.

Boapmioi npakTuuecknii mHTEpPEC IIPEACTABIIA-
I0T BuABL popa CnopsbiHbsi. BOJBITUHCTBO U3 HUX
napasuTHpyeT Ha 3ylakax. Ha mopaKEéHHBIX CIIO-
PBIHBEH KOJOChAX 3JIAKOB XOPOIIIO 3aMeTHBI CKJIe-
POLIMK — IIJIOTHEIE CIJIETEHH S rud), UMEIOUIe BU]I
POXKKOB 4é€pHO-(huojsieToBoro mnBera. Criaeporuun

CTpoukn



3UMYIOT B IIOUBE, KyZa OHH IIOIaJaioT ¢ KyJIbTyp-
HBIX 3JIAKOB IIpHU yOOpPKe yposKasi MJIK C JUKOPaCTy-
IUX pacTeHuil, BCTPeYaoMNXCsa 0 KPaAM I10JIeH.
BecHOII CKJIEPOIIHY IIPOPAaCTAIOT IIJIOTHBIMU CILJIe-
TeHUAMH rud, 10 nepudepun KOTOPhIX 00pasyoT-
¢S IJIOZOBBIE Tejia. B HUX (POPMUPYIOTCA CIODPEI,
3apasKkarolie 3JaKy B IIePHOJ IBETeHNA.

KrneTkn CHOPBIHBH COJEPKaT BBICOKOTOKCHY-
Hble (AZOBUTHIE) BeIleCTBA, UTO MOJKET BBI3BATH
oTpaBJieHHue IPY UX MONaJaHNK B MYKY UJIUA B KOPM
ULl "KMBOTHBIX. AJIKAJOHJbl CIOPBIHBY IINPOKO
IPUMEHSIOT B COBPEMEHHON MeJAuIuHe JJIA Jiede-
HHUS CEepAeYHO-COCYAMCTBIX, HEPBHBIX M JPYIrux
zaboneBannii. Ocob6eHHO ?9(hPEeKTUBHBEI OHM B aKy-
MEePCKO-THHEKOJOTHYeCKO MpaKTUKe.

Hexoropsle mpencTaBUTENN AaCKOMHKOTAa, Ha-
IIpUMep CMOPUYKHU U TPIodesn, che o0HbI.

OTtpen basugnomMmukoTa

BasuguOMUKOTa — OTAe] rpuboB, 00HeJMHAIOITUN
oxosno 30 ThIC. BUIOB, ¢ MHOIOKJIETOUHBIM MHIIE-
JueM M OCODBIMHU OpraHaMu CIOPOHOIIEeHHA —
6a3udunmu, AMEIOIUMU BUJ] BBIDOCTOB.
HaubGosee mMuUpoOKO M3BECTHBIE IPENCTABUTENIN
6asuIUOMHAKOTa — WAANLOYHbLE 2pUbbL. VIX 1II0-
noBbIe TeJjia pa3HooOpasHbI 1o (popMe 1 BeJInUuHe,
OHHM MOT'YT OBITH OJHOJIETHHMHU HJIHM MHOTIOJIETHH-
mu. OgHOJIEeTHIE MATKHUE IJIOJOBBIE Tesia — Y 00Jb- /
IIMHCTBA IIIAMOYHBIX TIpuboB, 3aBepPLIAIONIUX  Cypoesxka
IIAKJI PasBUTHA 3a OAUH Ce30H. BpeMa uX CyIecT-
BOBAaHUA — OT HECKOJBbKHX dacos mo 10—14 cy-
ToK. KasKaplil MIIAMOYHBIN Ipulb COCTOUT U3 Bere-
TaTUBHOII, NUTAION[ell YacTH — IIOYBEHHOI Ipud-
HUIBI ¥ IIJIOLOBOTO TeJjia, KoTopoe oOpasyeTcsi U3
MJIOTHOT'O IIEPeIlJIETeHHUsI BO3AYILIHON TpPUOHHIILI,

3Be300BUK Kanouepa
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obpasyiomeil Taxk HasbIBaeMble JOMHbIE TKAHU.
Y OonBIIMHCTBA CheIOOHBIX IPUOOB IIJIO0BOE TEJI0
00pa3oBaHO HOXKKOW W HIIANKO. B HOMKKe BcA
JIOJKHasd TKaHb OAUHAKOBA, a B ILIANKEe oHa obpa-
3yeT JABa CJIOA: BEPXHUM, MOKPBITHIN KOMKHUIEH,
OKpAIIeHHOH Pa3JIUMYHbIMH NUTMEHTAMH, U HUMK-
HUI1, Hecyluii 6a3uguu co ciopamMu. ¥y TpyOodaThIx
rpuboB — Mmacnénra, nodbepésosura, nodocuno-
8UKA — HUXHUI CJIOH NUIANKK COCTOUT M3 TPY-
fouek, a y NIACTUHUYATBIX — CbLPOCHCKU, PbLAHCU-
K@ — TOHKHX IJIacTUHOK. ITouBeHHass rpmOHMUIIA
IpejicTaBjieHa PBIXJIO JICKALIUMHI B IIOYBE BETBA-
muMuCcA rudamMu, KOTOPbIE MOT'YT pacIpocTpa-
HATBHCA HAa 3HAYUTeNbHble paccTosanusa (mo 10 m
boJiee meTpoB). MiMeHnHO Ha aTux rudax pasBuBa-
I0TCA IIJIOJOBBIE Teja, MO3TOMY IIpu cbope rpudos
HY)KHO AaKKypaTHO cpe3aTh HOXKKY, 4YTOOLI He
IMOBPEAUTH I'PUOHUILY.

M=uorue sijoBuThle rpubbl IPUHALIEIKAT K Ce-
MeHCTBY MyXxoMopoBbIX. OcHOBHOI pox Myxomop
COJIEPIKUT HECKOJHKO AJOBHUTBHIX BHIOB, U3 KOTO-
PBIX O1edHnas nozarka u MYyxomop 60HIOUULL, NN
mnmoraHka 0eJias, CMepPTeJILHO SAM0BUTHI. IIpU3HAKH
OTpaBJieHUuA NpoABIATCA Yyeped 10—12 u. Cmep-
TeJbHaA 03a JJIA B3POCJOro 4eJoBeKa — OKOJIO
30 r rpuba.

MHorosieTHUe AepeBAHUCTHIE ILJIOLOBBLIE Teja
HUMEIOT mpymosble 2pubvl, TUHBI KOTOPLIX PACTyT
B JIpeBeCHHE JKUBBIX HJIM MEPTBBIX CTBOJIOB, KOD-
Hell, mHell, a IJIOJOBLIE TeJia 00pasyroTes Ha HX
MOBEPXHOCTH.

Mpynna HecoBeplueHHble rpnObI

HauGoJiee MHOroYMCIeHHASA [10 YUCITY BUOB IPYyI-
na rpuboB — HecoBepiieHHbIe I'PUOLI — BKJIOYA-
er okoJsio 35 Thic. BuAOB. Tesio ux mpexcrasBiaeHo
Pa3BUTHIM BeTBAIIUMCH MHUIEJIUEM, COCTOSIIHUM
YacTO U3 MHOIOAEPHBIX KJIeTOK. CIophl HecoBep-
IIeHHBIX I'PUOOB 00OpasyioTcsi GecrojibiM MyTEM.
ITosioBOTO pasMHOMKeHUs y HUX He U3BECTHO.
Hecogepinenasie rpubbl MIMPOKO pacipocTpa-
HEeHBI BO BCeX palioHax 3eMHOTro mrapa. Muorue us
HHUX obuTaioT B nouBe. OHM B M300UJIMM BCTpeYa-

MnactuHYaTbIA rpub
Cblpoexka

MeHuymnn

MeHnumnnosasa nneceHb
Ha nnMmoHe




JOTCS HA PAsJMYHBLIX PACTUTENLHBIX cy0cTpaTax, IPUHUMAs yyacTue
B PA3JIOKEHUH OPTaHMUYECKUX OCTATKOB M B II0YBO0OOPA30BATEIBHOM
nporecce. MHOrue rpudsl 9TOT0 KJjacca IapasuTHPYIOT Ha BHICIINX
pACTEHUAX, BBHI3BIBAs Cepbé3Hble GOJE3HU CeTbCKOXO03ANCTBEHHBIX
KyJIbTyp (IATHUCTOCTH HA CTEOJAX U JHCTHAX, THUJIU KODHeil), Ha-
HOCSIIe HAPOJHOMY X03AHCTBY GOJIBIIIO S9KOHOMUYECKUI yiepo.

HexoTopbie BHABI HECOBEPIIEHHBIX I'PUOOB BRIEIBAIOT 3aboseBa-
HUSA ¥ JKUBOTHBIX (JIolIazeil, JoMalIHeil ITUIBI) U YeJIOBEKa. Cpenu
9THUX IpuOOB M3BECTHHI TAK€ MHOI'OUMCJIEHHbIE BUIbI, CHHTE3UPY~
folue 6MOJOrMUYeCKH AKTHBHBIE BellleCTBa, UCIIOJIb3yeMble B IIPON3-
BOJICTBE PA3IMYHALIX (DEPMEHTOB, OPrAHHYECKHX KUCJIOT U aHTHOHO-
THUKOB (IeHUIWJLINHA, TpuseodyIbBUHA U AD.).

Otpen OoMuUKoOTa

OomukoTa — OpPraHuU3MBbl, BereTaTHMBHOE TeJIO
KOTOPBIX COCTOUT U3 JJIHHHBIX, HE Pa3leeHHbIX
neperopogkamMu kjerok. Ileperopomku Bo3HHKA-
FOT TOJIBKO IIPU 0O0pasoBaHUU OPraHOB PasMHOMKE-
HUSA — CIOPaHTIHeB, B KOTOPHIX 00pasyloTcs CIIO-
PaHTUOCIOPHI, UJIX 300CTIOPEI, UMEIOIHe ABa JKIY-
TUKA. S00CHOPHI MOABJISIOTCA B BOJHOU cpexe.
IIpu mepexojie OOMHKOTA Ha CYIIy CIIOPDAHTUH HE
06pasyioT 300CIO0p, a (DOPMHUPYIOT OTAEJbLHBIE HE-
HOABUAKHBIE CIIOPHI (KoHUAUHK). V1 300CIOPEI, U KO-
HUAUY IPU NPOPACTAHUU HAIOT He Pas3lesIeHHBIN
KJIETOUHBIMU CTeHKaMu manenuii. OoMmuxora o6m-
TAIOT B BOJI€, HA PACTUTEJIbHBIX OCTATKAX U TPylIax
JKUBOTHBIX. HeKoTopble M3 HUX XHUBYT B IIOYBE.
Muorue BHABI OOMHKOTa — IapasuThbl BBICIINX
HA3eMHBIX PDACTEHHUH.

OueHb BajKHOE IIPAKTHYECKOE 3HAUEHHUEe NMEIOT
rpubsl pojga Pumogmopa, HaCUUTHIBAIOIIETO OKO-
a0 70 BUIOB.

duTtopTopo3
kaptodens

qf)PiTOCbTOpOB\

TOMaToOB
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HaszosuTe 06miue npussaxky rpubos.

Kax BbI Jymaere, Kakue 0COOEHHOCTU CTPOEHUA U JKUSHEHeATe b
HOCTH I'PHOOB 06 BEIUHAIOT UX C PACTEHUSAMU U KaKue — C dKHUBOT-
HEIMU?

Yro Takoe rpubauna; rudsur? Kakue cBa3u 00'beIMHAIOT TPUOHHILY
U KOPHU PACTEeHUH?

Kaxkue orgensr Beigensiior B naperse I'pubsi? CocraBbre Tabumy
¥ BHECHTe B Heé oT/eJibl 'PUDO0B U KOHKPETHBIX IIpefcTaBUTeeH.
CpaBHuTe KieTKu rpuda ¢ KjieTKoi 6axrepuii. PesyasrarTsr sane-
cuTe B Tabnuny (paboTa B MaJIbIX IPYIIAX).

Kaxk BBl 1ymaeTe, moueMy rpubbl 0JIroe BpeMs OTHOCHUJIN K pacTe-
HUAM?

Kax pasMmuoskaoTes rpubsr?

Obcyaure B Kjacce 0COBEHHOCTH CTPOEHMUS IIIANIOYHLIX IPUOOB.
CocraBbTe CIHCOK HM3BECTHBIX BaM CHeHZOOHBIX M SANOBUTBIX I'DH-
0oB. JlomoyiHUTE €ro ¢ IMOMOIIBIO POAUTENEH WJIM APYIUX UJIEHOB
ceMbH,

Kakxoe siBIeHNe JI€KUT B OCHOBE BBAMMOCBA3U IPUOHUILLI U KOPHeit
pacTeHHIii?

CocraBbTe pasBEpPHYTHIN ILJIaH maparpada.

JlabopartopHas pabora
Bemosnnute pa6ory Ne 2 na c. 5 (Jlaboparopabie paGoThI).

'g |Pa60Ta C KOMMbIOTEPOM

OﬁpaTI/ITer K QJIEKTPDOHHOMY MNPHUJOMKEeHHIO. HBY‘IHTG MaTepHaJ
H BBIIIOJIHUTE NPEeAJIOYKeHHbIe 3aJaHHA.

@ NHTepHeT-ccbinKa

1.

2.

http://www.griby.net/ (Ilonynsipuasa wua@opMaunmsa o rpudax,
HJLJIIOCTPAaIMM)

http://www.sbio.info/page.php?id=73 (XapakrepucTuka Imapcr-
Ba I'pubsr)

lpnbbl — ocobas rpynna xuBbIX opraHMaMos, o6nagaloLmMx NpU3HakaMm Kak
pacTeHunu, Tak U XUBOTHbIX. OcHoBa rpuba — muuenwii. WnanoyHbie rpunbsi,
Hapagy c No4YyseHHbIM MULENUEM, UMeIOT nnogosoe Teno. Mpubbl nuTaloTcs
FOTOBLIMW OpraHWYecKMMW BellecTBaMi. MpuBbl UrpaloT BakHYO pofib B KPYro-
BOpOTe BelecTs B Npupofe, pa3lpylias octaTkm normblinx pacteHUn n xuUBoT-
HbIX 1 0Bpasys neperHon. MHorve rpubbl YenoBek UCNONbL3yeT B NWLLY, ANs
nonyyeHus nekapcrs (aHTMBUOTHUKOB).

B Xoge 3BOoNUMKM 3Ta rpynna opraHM3mMoB «COBeplina BbiXod Ha cywy» n B
CBA3M C3TUM nepewna K pasmHoOXXeHW cnopamu, pacnpocrpaHaemMblM BETROM.

T



Mpynna JinwanHukm

JIumaHUKNA — TpyIa CUMOMOTHUYECKHUX opra-
HHN3MOB, B TeJle KOTOPBIX CcOoYeTarwTCd ABa KOMIIO-
HEeHTa: aBTOTPO(MHBIN — BOAOPOCIL WM I[MAHO-
fakTepusa u rereporpodHBIT — rpud. BMmecre oHH
00pas3yioT efuHBIA opraHusM. [l1d Kakaoro Buaa
JUNIAaIHMKOB XapaKTepHa IOCTOAHHAs, CJIOMKHUB-
masicsd B IIPOIecCce UCTOPUUYECKOro pasBUTUsA (Pop-
Ma cuMOHO3a — B3aHMOIIOJIE3HOTO COKHTEJbCT-
Ba OIpejesiéHHOro rpuda ¢ KOHKPETHOII BojopocC-
JBIO.

Paspesienne JUITIAHHUKOB HA KJIACCHI U ceMeli-
CTBA HNPOBOLAT B COOTBETCTBHUH C IPHHAIJEKHOC-
THI0O BHUja rpuba — KOMIOHEHTA JUNIAWHUKA —
K OIpeleléHHOMY OTHelly IrpuboB. BoabIIMHCTBO
BHAOB rpub0B, BXOOAIINX B COCTAB JHUINAHHHUKOB,
OTHOCAT K OoTAesqy ACKOMHKOTA, a HeDOJBIIYIO
4acTh — K OTHeny BasuaumoMuKoTa.

ITo BenmuuwHe JUIIAWHWUKN DPa3HOOOpPAa3HBI, UX
padMephbl — OT HECKOJBKHX J0 JecATKOB CAaHTHMEe-
TpoB. Teso AUIMAafHUKOB TIPEICTABIEHO ClLOE6U-
wem, Uiu mannomom. B sapucuMoctu ot obpa-
3yIOIIerocs IMMUIrMeHTa OHO MOJKeT OBITH CepbIM,
CHU3BIM, 3€JIEHOBATBHIM, OYPO-KOPHUYHEBBIM, JKEJ-
THIM, OPAHK€BBIM WJIH IOYTH YEPHBIM.

PaznuuamoT TPM OCHOBHBIX THITA CJIOEBUII JIH-
MIaHHKOB: HAKHUIHON (KOPKOBBII), JHUCTOBATHIN
M KYCTHUCTBIN, MeXKJAY KOTOPRIMHU BCTPEYaroTCA Ie-
pexongubie hopmbl. HanbGosiee mpocTeie — HAKUTL-
Hble, HIIH KOPH:O&'I)LG, IIOX 0¥ e Ha KOPYy Jgepesa.
OHHM pacTyT Ha IMOBEPXHOCTU IOYBBI, TOPHBIX II0-
poX, HA KoOpe JepeBbeB U KYCTAPHUKOB, IJIOTHO
cpacralpTcsa ¢ cybcTparoM M He OTHEJAITCS OT
Hero 0e3 3HAUUTEJIbHBIX ITOBPEIKIEHHA.

Boisiee BwIcOKOOpPraHu3oBaHHBIE JUIIAWHUKH
HMEeIOT JLUCMoéamoe CJIoeBHIlle B (popMe NaacTH-
HOK, PacCIpOCTEPTHIX IO cyOcTpary M cpacraio-
X CS ¢ HUM TTocpesicTBoM IyukoB rud. Ha cyber-
paTe JHCTOBATHIE JHUIIAMHUKN UMEIOT BHJ Yelly-
€K, PO3eTOK HJIX OOBIUHO PA3pe3aHHBIX HA JIOIIACTH
KPYHOHBIX ILJIACTHHOK.

HamnboJee CII07KHO OPraHU30BaHHOE CJIOEBUILE —

Kycmucmoe, umermoniee GopMy CTOJIOMKOB HIH ..
JeHT, OOBIYHO PA3BETBIEHHBIX U CPACTAIOMIUXCH g
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cdhopmbl
NUIIANHUKOB




Mapmenusa KnagoHus necHas

¢ cybCcTpaToOM TOJBKO OCHOBaHUEM. BepTukanbubIit
POCT CJIOEBHINA IIO3BOJIAET €My JIYyUIlle HMCIIONb30-
BaTh COJIHEUHBIN CBET JJIst (DOTOCHHTE3A.

Y Y GosbIIMHCTBA JIUMIAHHUKOB CIOEBUILE UMEeT
K BEPXHUU U HMIKHUI KODKOBBIE CJIOU M3 IIJIOTHOI'O
24X CILJIETEHUs I'PUOHBEIX HUTEH, MeMXAY KOTOPBIMH Ha-
32/ XOAUTCA CepALeBUHA — DPBIXJBIA CJIOH I'pUOHBIX
b _ HHUTeH ¢ Bogopocaamu. KopKoBeblii cioit rpuboB yx-

pis i}. f:}'}-.\") v PEILISeT CI0eBUILEe U 3alllUINaeT BOLOPOCIH OT Upes-

MepHOTOo ocBelleHusi. OcHOBHasA QYHKLIUA cepiiie-

BUHHOI'O CJI0A — IIPOBEAEHHE BO3AYyXa K KJIETKAM
BOJIOPOCJIEH, COMEPIKAIITUM XJIOPOQUILI.

CumOnornyecKkye BBaMOOTHOIIIEHUA I'Puba 1 BO-

» Z0POCJIel MPOABIAIOTCA B TOM, YTO HUTH rpubda B

TeJie JIMIIaHMKa KaK Obl BBINOJHAT (DYHKIIHIO

KOpHEeH, a KJIeTKH BOJOPOCJIeH HI'PAIOT POJIb JUCTh-

By
Ifamt5m0y,
-

e
AAHE.

o
L8 -
Frias

"

[prbHble rugel Bopopocau

BepxHuii
KOpKOBbIV cllok

Crnon
Bogopocner

CepauyeBuHa

HvkHuii
KOPKOBbIV Cl10k

Popmbl coeguHEHUn
crucamu rpmba




eB BeJIGHBIX PACTEHUU — B HUX IPOUCXOJUT (POTO-
CHHTEe3 M HAKOILJIEHHEe OpraHWYecKHX BeIllecTB.
I'pu6 obecmeumBaeT BOAOPOCTHL BOAOW M PACTBO-
PEHHBIMHI B HEll MHHePAaJbHBIMH COJAMH, a caM
MoJIyJyaeT OT BOAOPOCJM OpraHuvYecKue BellecTsa.
Taxum o0pasoM, JUIIAMHUKH NPEAcTaBIAT CO-
Goit aemozemepompo@HeLe OPraEu3Mbl. Jlummai-
HUKY, KaK IeJOMY OpPraHu3My, IIPUCYIIU HOBbIE
OUMOJIOTUYECKHe KauecTBa, HECBOICTBEHHEBIE €ro
KOMIIOHeHTaM BHe cuMmOumosa. Biarozapsa aTomy
JTUIIANHUKHA 00UTAIOT TaM, I'Jle He MOTYT KHUTh HU
BOJIOPOCJIM, HU I'PUOBI B OTAEJBHOCTH. PU3N0JIO-
rug rpuda ¥ BOJOPOCJIX B CJIOEBHIIE JUIIAWHUKA Knaponus :
TaKKe BO MHOIOM OTJIMYaeTcsa OT (DHU3UOJOT UM CBO- AT Y
GOIHOMKUBYIIMUX T'PUOOB M BOJOPOCIE. Heynoro&H 0 5 : ‘
Cpenn THIIaiHUKOB Pas3IndaloT IPYIINEI BULO0B, T ol §
pacTymux Ha Io4YBe, AEpPeBbfAX, CKajJax U T. . )
BHYTpY HUX MOYKHO BBIZEJHUTDH eIl 6ojee MeJIKue /
rPYNIILI: OOUTAION[HE HAa U3BECTKOBBIX MJIM KPeM-
HUCTBIX T'OPHBIX IIOPOJax, Ha KOpe [epeBbes,
0o6HAYKEHHOH ApeBecuHe, HA JUCThAX (Y BEYHO-
3esIéHBIX pacrenuit) u ap. Ha obGpabarbiBae-
MBIX 3eMJISIX JUIIAUHUKH He BCTPEeYaloTcsd
13-3a CBOEro OYeHb MeJJIEHHOI'0 POCTa,
KOTOPBIA O0BACHSAETCA MEIJIEeHHBIM
HAKOILJIEHWeM OpraHuyec-
Kux Bemects. OHU i

Muoroo6Gpasue
MUBHEHHbBIX (hopm
NYWaiHNKOB :

CrepeokaynoH



Knerka
Bogopocun

Hutin
rpubrULbL!

BeretatueHoe
pasMHoOXeHue
nuuwanHuKa

C NoOMOLUbIO
o4HON

NN HECKOMNbKWX
KNeTok
BOAOpOCAH,
OMNETEHHbIX
rucdamu rpuba

TamHonusn
yepseobpasHas,

NPOMBIIIJIEHHBIX PAMIOHOB.

JInmailHUKK BCTPEYalOTCS BO BCEX ouoreorpa-
(buyecKux 30HaX, 0COOEHHO B YMEPEHHBIX U XOJIO/-
HBIX 00JIaCTAX, a TAKKe B ropax. JIMImalfHUKY cIo-
COOHEI TEePEeHOCHUTH [JIUTENHHOE BHICYIIMBAHUE.
@DOTOCHHTE3 U NUTAHKE ¥ HUX B BTO BPEMS npeKpa-
IATCA. YCTOMUUBOCTL K 3acyXe M HUBKOI TeM-
nepatype IIO3BOJIAET MM II€ePEeKHUBATH II€PHOMIBI
PE3KOro M3MEeHEHHSA YCJIOBUN CYIECTBOBAHUA U
BO3BpAIATHCA K JKH3HEJeATEeJILHOCTH Nayke IpH
HUBKOI TeMIlepaType U He3BHAUNUTEJIbHOM COepika-
Huu CO,, Korjia MHOrHe pacTeHHus IOTuGaIoT.

JIMmaitHUKN pasMHOMKAIOTCSA B OCHOBHOM Bere-
TATHUBHO — YaCTAMH CJIOeBUIIA. XPYIIKHUE B CYXYIO
IIOTOAY, JTUIMAWHUKHM JIETKO JIOMAIOTCSA OT IIPHUKOC-
HOBEHUA KUBOTHBIX WJIU JIIOZEN; OTHEJbHBIE KY-
COYKH, IIOTIaB B COOTBETCTBYIOIINE YCIOBHUSA, Pas-
BUBAIOTCA B HOBOe cjoeBuine. OZHAKO OHH MOTYT
Pa3MHOXKAThCA U CHOPaMH, KOTOphIe 06pasyrorcs
IIOJIOBBIM HUJIM OECITOJIBIM ITYTEM.

IlIupoxoe pacnpocTpanenue JUMARHEIKOB 06yc-
JIOBJIEHO MHOTMMU (haKTOpaMH, U3 KOTOPBLIX OCHOB-
HBIE — HX CIOCOOHOCTH IPOTHUBOCTOATEL HebJIaro-
IIPUATHOMY BO3AEHCTBUIO CPeJibl, JIETKOCTEL Berera-
THUBHOI'O PAa3MHOXEHHHA, NaAJBHOCThL U BBICOKAHA
CKOPOCTH IIepeHOoCa OTAeJbHBIX YacTeH CJIOeBHIA
BETPOM.

SHaueHNe JUIIAaiHUKOB Beauko. Kak aBrorere-
poTrpodQ)HbIe KOMIIOHEHTHI IIPUPOJHBIX CHCTEM, OHU
AKKYMYJHPYIOT COJIHEYHYIO 9SHEpPruio, obpasys

OIIpe/ie/IEHHYI0 GIOMAacCy, U B TO ke BpeMs pasJia-
rajoT OpraHHMYEeCKHe BellleCTBa 0 MWHEpPAJbHBIX.
B pesynpraTe ux »xu3HemEsATENBHOCTH IMOATOTAB-
JIMBAaeTCsA II0YBa JJIS IOCeJIEHU s PACTeHUH.

B rymzape, rme numaiiHuKOB 0COBEHHO MHOTO,
OHHU CJYXKaT KOPMOM CeBepHBIX ojieHeli. Hanbounb-




Ilee 3HAUEHHME B 9TOM OTHOIIEHUU MMEeT fAreJlb — OJIEHUHU MOX.
Vcnoip3yioT B MUIY JUIMATHUKN U HEKOTOPbIEe AUKHEe XXUBOTHBIE,
HAIIpUMep KOCYJIU, JIOCH, Mapajbl. JINIMIanHUKH CIyKaT MHAUKATO-
pamu (IIoxasaTeJaAMH) YHCTOTHI BO3yXa, TAK KaK OHU OYeHb TyBCT-
BUTEJBLHBI K €0 3arpA3HEeHHIO.

K
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KakoBbl 0COGEHHOCTH CTPOEHHS JIUIIAHHIKOB?

Yo Tarxoe cuMOMO03, KaKWe OPraHu3Mbl 06pasyIoT JHIaiiHuK?

Ha kaxwe IpyIOIbl II0 BHENIHEMY CTPOEHHIO [IeJAT CJIOeBHINA
JUITaiHUKOB?

B uéM 0CO6eHHOCTH CTPOEHMA CI0EBUINA KYCTUCTHIX JIUIIafHUKOB?
HapucyiiTe cxeMmy CTPOEHHA THIIAWHNAKA.

KakoBbl QyHKIMY IPHOa U BOAOPOCIH B OpraHusMe JumaifHuka?
Kak pasMHOIKA0TCA JUINaHHUKHA?

I'me oburator aumaiinuku? Kaxkue pusmyeckne (PaxTophsl cpeabl
OrpaHUYMBAIOT UX PACIpPOCTPaHeHUe?

PacckajkuTe O poJu JUIIafHUKOB B npupoje. Kaxue BpeaHbIe
XUMHUYeCKHe BeI[eCTBA MOI'YT HAaKAIJIMBATE JIMIIAHUKHA ?

B uém omimunms cuMOmosa rpuba ¥ BOIOPOCIHU B JHUIIAWHHUKE OT
cuMOuo3a KIIyGeHBKOBBIX OakTepwil M pacTeHHil, HAa KOPHAX
KOTODBIX OHHU TIOCENAI0TCA?

CocraBbTe pasBEépPHYTHIN IJIaH maparpada.

‘(@ ‘ PaGoTa c KOMMbIOTEPOM

OGpaTuTech K 3JeKTPOHHOMY IpHIIOMKeHHIo. MayunTe mMaTepual
Y BEIIIOJHHUTE NPeAJIosKeHHbIe 3alaHnA.

NHTepHeT-CcCbINKU

http://ordroo.raid.ru/sc45/proekt/lish/p.html (Passépayras xa-
pPaKTepUCTUKA JUIIATHUKOB)
http://botany.pp.ru/sistemplant/lichen/value (JInmaifHUKH:
3HAYeHUe B IIPUPOJie U YKUBHU UeJIoBeKa)
http://www.ecosystema.ru/08nature/lich/i02.htm  (Crpoenue
JUIMIAAHUKOB, HIJIIOCTPAILAH)

NUwanHuKM — 370 cumbuoTuyeckie opraHmambl. OHU COCTOAT U3 rpuba u
BOAOPOCNU. 3enéHan Boaopocib obpa3yeT opraHnyeckne Belecrsa, ncnonb3sy-
emble rprboM, KOTOpLIN, B CBOIO OYepeab, cHabxaeT BOROPOCIb BOAOW W pac-
TBOPEHHBLIMU B HEW MUHEPANbHLIMWU CONAMM. NMwanHUKK BCTpe4daloTcs faxe
Tam, rae no oTAensHOCTU rPUbbl U BOAOPOCHN XNUTb HE MOTYT.




. lapcrBo Pacrenns

Q Huswne pacreHus.
3y Fpynna otoenoB Bogopocnu
b Otgen 3enéHble BOAOPOCIU
» Otpen KpacHbie Bogopocnu (barpaHku)

» Otgen bypble Bogopocnu e I -

Bbiclume pacreHus

Otoen MoxoBuaHbIe

Otpgen MnayHoBuAaHble
Otpen XeolleBuaHble
Otnen ManopoTHUKOBUAHbIE
Otnen l'onocemeHHble pacteHus
Otpen lMokpbiTocemeHHble (LiBeTKoBbIE) pacTeHus
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PacteHns NUCTBEHHbLIX

necos

PacteHus
nonynycTbiHb

i

PacTreHus cTenemn

38

B coBpeMeHHOM MUpe HacuuTbiBatoT bonee 550 Thic.
BUAOB pacTeHuin. OHU coctaBnsioT okono 95% ot 6uo-
Macchl NiaHeTbl — Macchbl BCEX HACENsoWmMX e€ XnBbIX
opraHM3moB. PacTeHnss — OCHOBHblE€ MPoOV3BOAMTENN
(NpopyLieHTbl) OpraHMYeckoro BewlecTsa Ha 3emne.
dnopa Hawwx AHell npeacTaBneHa pPacTUTeNbHbIMU
opraHM3MamMu Camoro pasHoro CTPOEHUs 1 3Konoru4e-
ckux ocobeHHocTein. Tak, y HUSLIMX PacTeHUn — BOJO-
pocnen — Teno He pa3aeneHo Ha opraHbl, a y BbICLINX
pacTeHuii (K HIM OTHOCATCA MXW, NiayHbl, XBOWM, Nano-
POTHUKU, FONOCEMEHHbIE W MOKPbITOCEMEHHbIE) ecTb
KopHM (y MXOB KOpHel HeT), cTebnu 1 nucTbsa. C 3konoru-
4ecKoM TOYKM 3PeHUs pacTeHus NoapasaensioT Ha CBe-
Tonobueble U TeHeBbIHOCINBLIE, obuTaloWwme BO BlaxX-
HbIX (TPOMMKM, CyGTPONMKM) MK 3aCyLLINUBBIX MecTax.

B pasnuuHbIX KNMMaTU4eCckmMx 30Hax MMeHHO co0b-
LecTBa pa3HbiX pacTeHui onpeaensioT CTpyKTypy Guo-
MOB — COBOKYMHOCTEIl XMUBbIX OPraHu3MoB (XMBOT-
HbIX, pacTeHuin, rpnbos n MWUKPOOPraHM3mMoB), Hacens-
oLUX ONpPeAenéHHYI0 MeCTHOCTb: TYHAPY, NUCTBEHHbIN
nec, crerb, TPOMNMUYECKUIA 1ec, caBaHHY U Ap.

" OpgHaKo nNpu BCEM MHoroobpasumu pactutenbHbie op-
raHuU3Mbl UMeIOT obLLne YepTbl, COBOKYMHOCTb KOTOPbIX
OTAMYAeT UX OT NPeACTaBUTENeN APYrnX LapcTB XUBOW

npupoabl.

OCHOBHBbIE NPU3HaKN pacTeHun

1. MpakTnyeckn BCce pacTuUTesbHble OpraHu3Mbl —
aBToTpodbl 1 cnocobHbl kK hoTocuHTesy — obpaso-
BaHMUIO OPraHNYecknx MOMeKyn U3 HeopraHM4eckux 3a
CYéT dHeprum cseTa. Bnaropaps 3ToMy y pacteHui B
npoueccax obmeHa BeulecTs npeobnapaloT peakuuu
BUoNorMyecKkoro cKMHTe3a opraHmyeckux mMosiekyn Hafj
npoueccamu paclienneHus sewecrs. B pesynsrate pac-
TeHuns obpasyloT Ty opraHuyeckyto Gromaccy, KOTOpOU
AUTalOTCA XMBOTHbIE U Apyrve retepoTpodHbie opra-
HU3MBbI.

2. Y pacTeHuin nMetoTca ocobbie MUrMeHTbI, Coaep-
XKawmecd B nnactnpgax — CHEMM¢MHECKMX opraHomp,ax
pacTeHui, Hanpuvep xnopodwunn. [ipyrne nurmeHTsl —
OpaHXeBo-XENTble N KpacHble KapoTUHOMALI — MNPO-
ABNSIOTCA NPU NOXENTEHUN NNCTBEB, a TakXe NpuAatoT
OTAENbHBbIM YacTAM pacTeHui (nnopam, uBeTKam) ToT



WA MHOW LBeT. 3TU NMUIMEeHTbI UrpaloT O4eHb BaXHYIo
poJib B XM3HEAEATENbHOCTU pacTeHui, NpUHMUMan yya-
cTue B hOTOCHHTE3E.

3. Mpoueccbl XU3HeAeATeNbHOCTU PacTUTENbHOro
OopraH13ma perynupytoTt ocobble pactuTesibHble ropmo-
Hbl — chuToropmombl. Vx B3anmopelictene obecrie-
YMBaET pOCT, pa3BuTMe U Apyrue dusmonoruyeckmne
npoueccel, npoucxogsawme B pacteHusx. Mpumepom
MOXeT CNY>XUTb 3TUNEH, NOABAAIOWMNIACA B CTapelowwmx
TKaHsAX pacTeHni, nu ayKCUHbl — BeLLecTBa, YCKopsaio-
Wwue pocT pacteHnil. OUTOropMOHbI CUHTE3UPYIOTCH
B HWYTOXHbIX KONUYECTBaxX M TPaHCMOPTUPYIOTCA MO
l'lpOBO,D,FILuEI:"I cnMcremMe opraHmama.

4. KneTkn pacrteHuin okpy>XXeHbl TONCTON CTeHKOM,
nexauen KHapyxu oT uutonnasmatuyeckon membpa-
Hbl. OHa COCTOUT B OCHOBHOM 13 Liensiono3bl. Takas
KnetoyHas creHka — cneuudmyeckas ocobeHHOCTb
pacTeHuI: y XMBOTHbIX €€ HeT. Hanuyue y kaxxaon pac-
TUTeNbHON KneTku TBEpAon obonouykum onpegenvno
Manyto rnoABMXKXHOCTbL pacTeHuil. A B pesynstaTte nuTa-
HWe 1 AblXaHWe pacTUTeNbHOro opraH1u3Ma cranm 3asu-
CeTb OT MOBEPXHOCTU ero Tena, KOHTaKTUPYIOLWEN ¢
oKpyxatowen cpeaont. B npouecce 3sonouun 3to npwm-
BEJIO K CUJIbHOM, ropa3fo 6onee BbipaxeHHON, Yyem
Y )KMBOTHbIX, pac4ieHEHHOCTM Tena — BETBIEHUIO KOp-
HeBOM C1UCTeMbI U Noberos.

5. Obsa3aTenbHbIM NpoAyKTOM 06MeHa BelecTs pac-
TEHUN ABNAETCA KJIETOYHbINA COK. DTO pacTBop pas-
HOOOpa3HbIX opraHudecknx (aMMHOKUCNOTbI, Genkwm,
yrneBo/ibl, opraHuyeckme KMcoThl, AybunbHble Belle-
CTBa) W HeopraHuyeckux (HUTpaThl, hoctaTbl, Xnopu-
Abl) BellecTB. Hakannueasch B uMTOMnasme, KIeTou-
HbIl COK yBeNn4MBaeT BHYTPUKIETOYHOE AaBreHue,
Bbl3blBaloLee HanpsXXeHne KNeTo4YHoM CTeHKU — Typ-
rop. B pesynsrate 3Toro TKaHu pacteHun npuobperta-
10T BbICOKYIO NMPOYHOCTb.

6. Pactenns obnapjaloT HeorpaHW4eHHbIM pPOC-
TOM: OHM YBENNYMBAIOTCS B pasMepax B TeyeHue Bcel
CBOEW XU3HN,

LapcrBo pacreHuii BKloYaeT gse KpynHble rpynnb
opraHnsmos — Huswwme v Boiclume pacreHms, pasnu-
Yyawwmecq npuHUMNManbHBIM OCOSEHHOCTSIMVI cTpoe-
HUS U XXU3HegesTenbHOCTU.

PacteHnsa Bogoémos
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S HUSLWWE PACTEHUA

Mpynna otaenos Bogopocnu

Bozmopociau — JpeBHeHIIHe IpeJCTaBUTe M PacTh-
TeJbHOr0o Mupa: oHu Bo3HUKIHN G6osee 900 muH jeT
mpasan. Obmee YUCIO BULOB BOJOPOCIEN COCTABIIA-
et Gosee 20 Toic. PazMepsl 1 CTPOEHUE BOJOPOCIIeH
NamuHapus, UM gueHb pasHooOpasHbl. Cpeau MHOTIOYHMCJIEHHBIX
MOpcKasi KanycTa ppezcTaBUTeNe 9TOH I'PYNIBI BCTPEYaoTCsa OAHO"
KJIETOUHBIE OPraHM3Mbl — KakK IaCcCHUBHO IJIABAaIO-
mue B Boje (HanpuMep, X/10peslia), TaK U nepejBu-
raroIuecs ¢ MOMOIIBIO KIYTUKOB (X1amudomona-
da). Kononmnansabsle (OpMBI MOTYT BKJIOYATH OT
HECKOJBKHUX JO0 COTeH KJIeTOK, KaK, HaIpHMep,
! Cnoesuuje BONBBOKC. MHOIOKJIETOYHBIE HUTIATHIE BOJIOPOCIH
7 obpasyioT THHY y JHa ¥ B TOJIIIE BOJBIL. M=uorue
(opMBI MHOTOKJIETOYHBIX BOJOpOCJIel (HampumMep,
MOpCKas KalycTa JaMuHapus) o6pasyioT 3apocin
Ha MopckoM aHe. OHHU NpHKpeENJIeHbl K cybcTpary
BpIpocTaMu — pusoudamu. B ATIaHTHIECKOM
okeaHe, BOJu3u A30PCKUX OCTPOBOB, HA MEJIKOBO-
nee o0ocHOBAJACh 3aHECEHHAsl Ciojla TeueHHeM OT
nobGeperxbsa MeKCHKH BOJOpoOCHb capzaccym. Eé

BonkBOKC
(konoHunanbHas
BOAOPOC/L)

iy
esld ' Capraccym
L7 (mHorokneTtouHas
BOOOPOCIb)

P N
- Py

Cnuporupa
(HuTHaTas BOROPOUL) £

Bos,qytm-rbre‘
A\ Ny3bIpbKN {4
b\
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CKOILUIEHUS 3aHUMAIOT TaKyI0 OOJIBIIYIO IJIOIIAAb, UTO AU HA3BA-
Hue mopio — Capraccoso.

Buiarogapst mocTosSIHCTBY yCJIOBUI XU3HHU B BOLHOII cpese, B KOTO-
POil BOJOPOCTH BOBHHUKJIN U MEPEKUJN IlejIble Te0JOTHUYECKIe BII0-
X1, OHH COXPaHUJIHWCEH 0 HALIHUX JHeH B (hopMax, Majgo OTIMYAIO-
IUXCSA OT IePBOHAYAIbHBIX.

CrpoeHuie Bogopocnen. [Iis MHOIOKJETOYHLIX BOZOPOCIEH
HauboJiee CyNIeCTBEHHEIM IIPHBHAKOM SBJSAETCS OTCYTCTBUE, NarKe
IIPU CIIOXKHOM BHEIITHEM CTPOEHUH TeJia, HACTOAIUX TKaHel U opra-
HOB — cTebJieil, TUCTHEB U KOPHEeH, THIIMYHBIX [JIS BBICIITHX pacre-
uuii. Takoe He pacuJeHEHHOE HA TKAHN W OPTaHbI TEJO HA3BIBAETCS
croesuuLem NI Maiiomom.

B GonpmmHCTBE ciydaeB KJIETKH TaJJOMa OKDYKEHbI CTeHKOH,
COCTOAIEH M3 LeJIJII0JO03bI U APYIuX BelecTs. Hepeako Hapy KHAA
TIOBEPXHOCTH KJIETOYHON CTEHKH OJ[€Ta CIU3BI0, Y MHOTOKJIETOUHBIX
(hopM TeJI0O HHKDPYCTUPOBAHO HecunHKaMu. I{uTomnrasmMa samoruseT
BCIO IIOJIOCTh KJIETKHM MW pacmojiodkeHa mocrenHo. OgHa KpynHas
HJIA HECKOJIBKO MEJKHX BaKyoJieil 3aloJIHEHBI KJIETOUHBIM COKOM.
B kieTKe HaXOAWTCA OLHO WJIM HECKOJBKO ALep W xpomarodop,
cozeps;Kamui MUTMEeHThI.

MutaHue BogoOpoOC/e B OCHOBHOM aBTOTPOMHOE; XJIOPOMIII 1
Apyrue MUTMEHTBI HaXoAATCA B XpomaTodopax. Ho ects Bomopocan
OecuBeTHbIe: B IpOIeCcCe HBOJIONHMKM OHM YTPATWIH XJOPOMIII B
CBA3H C IpUCIOCOOIeHneM K 0OOUTaHUIO Ha GOJIBIINX IIYOUHAX, KyAa
COJIHEYHBIN CBET He IPOHUKAEeT, — TaKHe BOLOPOCJH ITUTAIOTCS reTe-
poTrpodHoO.

Becnonoe pazmHoeHue

Bapocnas XNTaMULOMOHaAbI
xnamugomoHaga (1n)

(opHOKNETOYHan CokpaTtutenbHsle
BOAOPOCIL) Bakyonu

~ Xpomatopop

3oocnopel (1n)

HeneHune
XnammpgomoHagsl
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PasmHOMXeHMe Bogopocnel. Bomopocan pasMHOMKAIOTCA II0JIO-
BBIM U OecIIoJbIM NyTéM. Becrosoe pasMHOMKeHHEe OCYIIeCTBIIAETC
crlenuaJbHBIMHI KJETKaM#U — CIOpaMu U 300CIOPaMH, KOTOPbIE
06pasyioTcsa U3 BereTaTUBHBIX KJeTOK. CIIOphl HeIOABUIKHEL, & 300-
CIIOPBEI MOTYT IEPeIBUTaThCA C IIOMOLIBIO KIYTHKOB. Te u gpyrue
HOKPBITEI 000JIOUKO# U 00pasyioTca B OOJBIIOM KOJIHYECTBE. 300-
CIIOPHI TTOCJIe HEIPOJOIKUTENHHOrO ABUKEHNA TEePAIOT JKIYTHKNA 1
IPOPACTAIOT B HOBYIO BOJOPOCIE, KaK 1 OObIYHBIE CIIODHI.

BereraTuBHOE PA3MHOMKEHNUE Y HEKOTOPBIX OJHOKJIETOYHBIX BOAO~
pocJieii TPOUCXOAUT JeJIeHHeM KJIeTOK HaJBOe, Y MHOI'OKJIETOYHEIX,
HATIpUMeED Y HUTYATBIX, — YaCTAMHU CJIO€BHINA, Y KOJOHHAIBHBIX —
pacrajeHneM KOJOHUM.

Kax npaBuio, GECIOoNBIM CIIOCOO0M BOJOPOCHY PAa3MHOMKAIOTCA B
6IArONPUATHBIX YCIOBUAX. IIpH yXyAIIeHUHT YCJIOBUYU CYIeCTBOBA-
HHUsA (BBICOKAA WJIM HU3Kad TeMIeparypa, HaKOIUIeHHe IMPOAYKTOB
o6MeHa B cpejle OOMTAHUSA IIPHU BBICOKOU IJIOTHOCTY 3acesIeHUsI, 3a-
rpA3HEeHUe BOZOEMOB) OHU IPUCTYIIAIOT K II0JIOBOMY Pa3MHOKEHHIO.

B ocHOBe MOJ0BOI0 PA3MHOMXKEHU JEKUT CIUAHNE JBYX TOJTOBBIX
KJIeTOK — zamem. My KCKUe U KeHCKHe raMeThl MOI'yT PasBUBaTh-
cs Ha ONHOM 0co0M MJIK Ha pasHbIX. B pesyJsbraTe CIMAHHUA raMeT
dbopMupyeTcs 3uzoma, U3 KOTOPOH IOcjie IPopacTaHud, KaK Ipa-
BUJIO, 0OpasyeTcsa cioepuie. IIpu 10JI0BOM Pa3MHOMKEHNH IIOTOMCT-
BO HacJIe[yeT IPU3HAKK 00eNX POAUTETbCKUX 0C00el 1 B pe3yibTaTe
5TOr0 00JasaeT HOBBIM COUETAHMEM CBOMCTB, YTO YBEIHUYHBAET €ro
IIaHChI Ha BEIXKUBAHUE.

V OZHOTO ¥ TOTO XK€ BUA BOAOPOCJEeH B 3aBUCUMOCTH OT BPEMEHH
roza ¥ BHEITHUX yCJIOBUU HabJrogaeTcs cMeHa 0ecIIoJIOro 1 MOJIOBO-
ro pasMHOMKEHUs. PacTenne, o6pasyolee Clopbl, HA3BIBAETCA CILO-
pogumom, a pacTeHue, INPOU3BOJdAIIee IraMeThl, — zamemogu-

MonoBoe pasmMHOMeHME
XnamMmupaoMoHagbl

Famets! (1n)

xnamugomoHana (1n)

3urota (2n)

3oocnopsl (1)
OnnopoTBOpEHME

Ml



XUzHeHHbINA UMK
BOAOpoOCn
YiibBbl

)

[MpopacraHue
3UroTbl

PacreHue-
cnopodgut (2n)

)

3cocnopsl (1n)

3apocniun HUTYaTbIX
BOJOpoOCnen

3uroTa (2n)

— N\,

onnopoTBOpeHue

J

['Ipopacranﬁe
cnop

fameta (1n) |

rameta (1n) f.,J

XKeHckoe
pacreHue-rametohuT (1n)

MyxcKoe pacreHue-
- rametout (1n)

mom. Y TOAaBAAIOMIEr0 GONBIIMHCTBA BOJOPOCIEH raMeropuT u
copo(uT — caMocToATeIbHbIE paCTeHUs1. B psae ciiyyaeB Ha OJHOM
pPacTeHNH MOT'YT HO04YepPENHO 00pasoBhIBATHCS U CIIOPBI, U I'aMETEHI.

3Ha4yeHue BofopoOcCniel. JKoJIornuecKas pPoJib BOAOPOCIel Kak
OpOU3BOAUTENIEH OPraHMYecKOro BeIlllecTBa BejuKa. Pasinudynsle
IPYIIBL BOLOPOCeil IpHUCcIocobuINCh K 00MTAHUIO B PA3HBIX YCJIO-
BUAX (HampuMep, Ha PasHBIX INTyOmHAax) Garojaps o6pasoBaHHUIO B
MX KJeTKaxX HEeOJAMHAKOBBIX INUIMEHTOB: 3€JE€HOI0, OPaHIKeBOTO,
KPAaCHOT0 U APYTUX, IO3BOJIAIOINX OCYIIECTBIATH (DOTOCUHTE3 HAU-
Gosiee a((PEKTUBHO Jarke IPU OUeHBb HU3KOI1 OCBEIEHHOCTH.

HexoTropnie Bomopociv COXpaHsaIoT 3KU3HECIIOCOOHOCTD DU OYeHb
HUBKWX, a IPYyIr'Ue — IIPU BLEICOKUX TemMneparypax. Tak, B MOJIAPHBIX
" BBICOKOTOPHBIX YCJOBHUAX OHH HHUBYT JaKe Ha CHEry, HepegkKo
OKpAIIMBAas ero B KPaCHLIH, 3eJIEHBIH, OypPBIi, dKEITHIN nBeTa (X.1a-
mudomonada cuedxrcras). MHOrue BOZOPOCIHN HE IOTHOAIOT IOJ I10-
KPOBOM CHera M JibJa.

OrnennpHBIE BUALI, ITONIagasi BMecTe ¢ DaKTepusaMiu Ha OecruIoqubie
cybcTpaTsl, CTAHOBATCA MUOHEPaAMU WX 3acesieHusi. Bojopocan »u-
BYT Ha MOYBe, B IOYBe U Jake B aTMochepHOM BO3JyXe, HAaIPUMep
HEeKOTOpbI€ BHAbI XJIOPEJJIbI. Muorme mouBeHHBIE BOJAOPOCTH aKTHB-
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duTonnaHKToOH OaHOKNeToYHbIe [MAaTOMOBLIE BOAOPOCIN

HO yYacTBYIOT B Ipolecce mouyBoo6paszoBaHuda. B Tomme Bojsl obu-
TAeT MHOXKECTBO OINHOKJIETOYHBIX BOZOPOCJIEH, oOpasyomux gu-
monaankmon (pacTuTelbHbI MIaHKTOH). Kro wucmonesyior B
KayecTBe NHINH MHOI'ME BOJHBIE »KUBOTHBIE (HampuMmep, YIeHHCTO-
HOTHe — paKM, PhIOBl — KHUTOBadA aKyJjia, MIEKONMUTAIIne — He-
KOTOpBIE KUThI).

TToxaBasioiiee GOJBITUHCTBO BUAOB BOJOPOCell BEIJIEIAIOT B OK-
PY2KAIONIYIO cpely CBOGOJHBIN KUCIOPO, 00pasyIomUics B Pe3yib-
raTe (OTOCHHTE3a. ITUM KHUCIOPOLOM ABIIIUT GONBIIMHCTBO KUBBIX
OpraHm3MoB. 3eJIEHble BOAOPOCJM SABUJINCH POJOHAYANBHUKAMU
BCEX PacTeHUI CyIIH.

YenoBeK B CBOEH XO3AHCTBEHHOH HeATEJIbHOCTH MCIOJL3YeT
HeKoTopble BUALI Bogopocieii. IIInpoxo MCIONB3YIOT JAMUHAPUIO,
U3BECTHYIO B OBITY Kak mopckas kanycma. Bo MHOTMX crpaHax
EBponsl, Asuu u AMepHUKH €€ yrnoTpebaAaioT B MUY, Ha KOPM CKOTY
M JJ151 OIPOMBIIILIEHHON mepepaboTKH; U3 Heé MOoJIyJYatoT [eHHbIe Me-
OUIIMHCKME mpemapaThl. B HEKOTOPEIX CTpaHaxX JaMUHapulo BeIpa-
IUBAIOT HA MOPCKUX IJIaHTAUAX. BeJlnKo Takke MPaKTHYECKOe
3HAUYeHHE KpacHblx godopoceilt — Oazpanox. OJHY U3 KUBYIIUX B
CeBepHBLIX MOPSX BOAOpOCIeil — xXOHOpYyc B CyXOM BUEe HW3JaBHA
VIOTPeOJA0T KaK JEeKapCTBeHHOEe CPeACTBO Ipu 3abojieBaHUSAX
AbIXaTeabHBIX nyTeit. W3 apyrux OazpsaHokx KOOBIBAIOT arap-arap,
HCHOJb3yEeMBI B COCTABE IMMUTATENbHBIX Cpel IPU M3ydeHuu OaxTe-
pHii, rpubOB U BOAOPOCJE, B MUKPOOMOJIOIrNYEeCKOIl IIPOMBIIILIEH-
HOCTH. B mUIIeBoil MPOMBIIIJIEHHOCTHA arap-arap HUCIIOJIB3YIOT IIPH
HM3TOTOBJIEHUM MapMmejana, sedupa, H00aBAsAOT B xjaeb U Apyrue
MY4YHBIE U3/IeJINA, YTOOBI OHH JOJIbIIIE He YePCTBEeJIH.

AKTUBHOe pasMHOKEHUe HEeKOTODBIX BHJOB BOJOPOCJEH B IIpU-
POJAHBIX BOJOEMAX CJIYMKHUT HALEKHBIM MHANKATOPOM HX 3arpsasHe-
Hus. Hexoropsle Bogopocau (xXi0pesina) MOTyT ObITh MCIIOJIb30BAHBI
npu 6UOJIOTHYECKOI OUYHUCTKE CTOYHBIX BOJ.

He6oIbIIoe YKCJI0 BOJOPOCeil M3BecTHBI KaK mapasuTel. MHorue
ONHOKJIETOUHEIE BOLOPOCIH, KaK BbI YiKe 3HaerTe, B cumMOmo3e ¢ TrpH-
faMu 0OpasyoT TUMTalHUKH.

B zaBucuMocTH OT 0COOEHHOCTEHN CTPOeHUS U IpeodiiafaHusd Tex
WX WHBIX IIUTMEHTOB B KJIIETKaX BOJOPOCIH IIOAPasmedaoT Ha DAL
OTHEJIOB.
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OTtpen 3enéHble BOOOPOCU

Oxpacka Tanymoma 3eJ€HBIX BOJOpOCeil oTpaskeHa RN Xaposas

B Ha3BAHHUHU 5TOH rpynnsl. YHCJI0 BAOB 3€JIEHBIX BOOPOCIL

Bojopociei mocruraer 13 rTeic. PacmpocrpaHeHs

OHY IIPEUMYIECTBEHHO B MPECHBIX BOJOEMAaX, He-

KOTOPBIE KHUBYT B MOPCKOI1 BOJie; O4eHb HEMHOTHE

IIPUCIOCOOMINCEH K KU3HH B YCJIOBUAX HEPHOLHYE- AN

CKOTO YBJIAKHEHUA: Ha II0YBe, KOpe JepeBhes, 3a-

fopax, IBETOUYHBIX I'OPIIKAX U T. JI. W)
3eIéHble BOJOPOCIH IIPEACTABJIEHBI OJHOKJIE- Ay

TOYHBIMHU (popMamu (x.iopenna, xianudomornada), '

KOJIOHHAJIBHBIMU (60.1b80KC) U MHOT'OKJIETOUHBI-

MH, TeJIO KOTOPBIX MMEeeT BUJ HUTell MJIN MIOCKUX

JIMCTOBUAHBIX 0OpasoBaHuM# (ysrompurc, yrveo-

eble, xaposvle 6000pociiu). BONbIIMHCTBO OXHO- %

KJIETOYHBIX ¥ KOJOHHUAJbHBIX BOJOPOCJIEH CIIocos- Wy

HBI IE€PEeABUTATHCA C HOMONIbIO KI'YTHKOB. HeKo-

TOpPBIE OJAHOKJIETOYHBIE HEIOJBHUIKHEI, HAIPUMeEp

xJjgopeJsa. B Kinerkax 3eJE€HBIX BOZOPOCJIE HaXO- S

gAarcsa xpoMaTodopsl, colepiKaline psg IUIMeH- ik

TOB, CpefH KOTOPBIX IIpeolJiajaerT XJIOPOQHUIII.

IIpecHOBOZHBIE MHOIOKJIETOUHEIE 3eJ8HBIe BOJO-

pocJyiu 06pas3yioT THHY U I'yCThIe 3aPOCJIH B IPyAax

U 03€pax. \ | [

3enéHble BOQOPOCNY B NPUPOAE U MOJ MUKPOCKOTOM SO\

CrepnobHan
BOAOPOCNb YNbBA,
WUNU MOPCKOW canar

YnoTesn

JecmunpgreBbie
BOAOPOCNH



Xpomatogop

®unnodopa

Otpen KpacHble BOAOPOCTN
(BarpsiHKN®)

CBoeoOpasue KPacHBIX BOJOPOCJEN 3aKJII0YaeTCHd
mpeskzie Bcero B Habope nurMeHToB. B xpomarodo-
pax 6arpsaHOK, IIOMHMO XJOPO(UIa U KapOTHHO-
WUIOB, CONEPIKUTCA ellé pPAJ BOJOPACTBOPUMBIX
IUTMEHTOB: KpAacCHBIX — @UKOIPUMPUHOE U
CHHUX — uroyuanurnoé. OT COOTHOIIEHUA dITUX
IUrMEeHTOB M 3aBUCHUT OKpacKa TajuioMa, KoTopas
MOKEeT UBMEHATHCSA OT MAJIMHOBO-KPACHOM (Korma
npeobnazaer GUKOIPUTPHUH) A0 roJy0OBATO-CTAE"
pOoil (mpm wu30bITKe (QUKONUAHMHA). 3alacHBIM
BEIeCTBOM ABJISIETCS CIHEIH(HYECKUH IJIsi Kpac-
HBIX BOJOpPOCJeH TaKk HasbIBaeMbId OAarpsHKOBBIN
KpaxMaJi, KOTOPBII OTKJIAZLIBAETCSA B IIUTONIa3Me
BHe xpomarodopoB. OITOT mojucaxapup Osmxe
K IVIMKOreHy, YeM K KpaxmaJsy.

KpacHble BOZOPOCIH PACIpPOCTPaHEeHEI II0BCeMe-
CTHO, HO IpeofiagaioT B MOPAX TPOIIHMYECKOTO U
cybTponnyeckoro nosacos. Obimiee IUCIO BUAOB [0~
cruraet 4 ThIC., U3 KOTOPBIX Juiub okoao 200 npu-
XOIUTCSA Ha IPECHOBOAHBIE BOJOEMBI U TIOYBY.

CrnoeBulle 0arpgHOK HMeeT BHJ KYCTHKOB, CO-
CTABJIEHHBIX W3 MHOTOKJETOUHBIX BeTBAILIUXCH
HUTeH, peske OHO IJIACTHUHYATOE HJIH JIMCTOBHUI-
HOe, 10 2 M JJINHOM.

KpacHble BOJOPOCIN COCTABJIAIOT CaMyio 00Jb-
IIYIO PPYIIY PACTeHUIl B MOPCKOH NPUIOHHON pac-
rutensaocT (6eHTOce). B crpanax Bocrounon
A3uu HeKOoTOpbIe BUILI DAarpsaHOK PasBoOAAT M yIIO-
TpeONAIOT B muIy. MHOTUE CIYXKaT CBIPbEM I
HOJyYeHUs arap-arapa, HCIOJb3yeMOro B MUKPO-
GUOJOTHMM B KadecTBe NHUTATEJNbHOH Cpeanl IJIs
BBIpAIMBaHusA MUKPOGOB, 1 noja. B Hopsernu Ha
npuGpesKHyI0 NPUIMBHO-OTIMBHYIO 30HY (JIHTO-
paJin), 6oraTyio KpacHBIMU BOJAOPOCJISAMH, BO Bpe-
M#A OTJIMBA BBITYCKAIOT OBEIl, KaK Ha macTouIe.

., AHdenbumsa

Cxpd’/



Namunapus
naneyaras

Otnen bypblie Bogopocnu

K orneny 6yprix BOmOpOCiell OTHOCATCA HCKJIIO-
YHUTEJIBHO MHOTOKJIETOUYHBIE, CDABHUTEJILHO BBICO-
KOOpPraHU30BaHHBIE OPIaHM3MBI PA3JIMUYHBLIX pas-
Mmepos. [lJig HUX XxapakTepHa Oypas okpacka cjioe-
BHIIA, OT OJIUBKOBO-3KEJITON 10 TéMHO-Oypoit. OHa
o0ycJIOBJIeHa CMEeChIO Pa3HbIX MUTMEHTOB: XJIOPO-
(uina (3e1€HOro) U KapoTUHOUJOB (PA3IHMUHBIX
IIBETOB).

O6uree uncao Bunos pocruraer 1500. Pacrpo-
CTPaHEHbl OHU B MOPAX U OKeaHaxX BCero Mupa,
IPEeuMYIIeCTBeHHO B IPUOPEIKHBIX MEIKOBOAbLAX,
HO TaKe BJayiu oT 6eperos, Hanpumep B Caprac-
coBoM mope. Hexoropreie riy60KOBOAHBIE BUIBI
BcTpeyaroTesa Ha rinybune 180—200 m. Bypsie Bo-
ZI0POCJIN — BaXXHBIH KOMIIOHEHT IPUAOHHON pac-
TUTEIBHOCTU — ¢umobenmoca. Cpeau O6ypbIx

Bogopocnau cnyxar
KOpMOM BOAHbLIM
obutarenam

CrpoeHue cykyca

Bo3gyHele
ny3sipu



BOJIOpOCJIe MOKHO HA0I104aTh (DOPMBI OT MUKPO-
CKOMUUYECKUX HHUTUATHIX OPraHU3MOB [0 T'HI'aH-
TOB, MHOrMA mocruraromux B giauHy 30—50 M
u 6osee. Hanmpumep, JJaMUHAPHUA HJIN pacTyliue
B NpHOpeXHBIX paiioHax ceBepHBIX Mopel (yrRy-
Cchbl MMeEIOT TeJO JJMHOW B HECKOJBKO METPOB,
a oburammuil y mobepesxkbsa IOxHONI AMEpHUKH
MaxponucTuc gocruraer 60 M.

Teso OypsIX BOZOPOCIIEil pacujieHeHO Ha YacTH,
BHeIIIHe IIOXO0XKHe Ha BereTaTUBHbIE OPraHbl BBIC-
IINX pPacTeHHuii: pU30OHAbl, HAIIOMHUHAIOIIE KOP-
HH, «CTBOJI» U «JIICTOBBIE» ILIACTHHKHU. Pusou-
0bL — BBIPOCTHI TeJla — CJYIKAaT AJdA IPUKpeILe-
HHUS K I'PYHTY WJIN IOABOJHBIM cKaJaM. B ranimome
Y HEKOTOPBIX HMEIOTCA BO3JAYIIHBEIE IIYy3BIPBKH,
yIep:KuBalolye IJIACTUHKNU M CTBOJBI B BEPTH-
KaJIbHOM II0JIOJKEHUH.

Bypele BOOPOCJIH — OAUH U3 OCHOBHBIX UCTOY-
HUKOB OPTraHHYECKOI'0 BEIecTBa B IPUOPEIKHON
30HEe, 0OCOOEHHO B MOPSIX YMEPEHHBIX U IIPUIIOJIAD-
HBIX IIOSICOB, Tne MxX obmas macca (6momacca)
MOJKeT HOCTUTATH JeCATKOB KuaorpaMmos Ha 1 m2
IIOBEPXHOCTH JHA.

Ha cioeBuinax 1 0co0eHHO MEXJAY PHU30UaMN
mocensieTcss HECMETHOE MHOYKECTBO MEJIKHX KH-
BOTHBIX — IIOJIUIIOB, YepBei, MOJLJIIOCKOB, PaKo-
00pasHBIX, TAK WM WHaUYe CBA3AHHBIX C OypBIMU
AckoDUIIyM  gomopOCIAMMU: JJIA OFHUX 9TO MCTOYHUK IMUTAHNA,
IJIA Apyrux — yOekulne WJIu MecTO IPHUKpeIie-
Hus. MHorme pbIOBI OTKJIAABIBAIOT HaA CJIOEBHUINA
MOpCKOH KamycTbl UKPpUHKHU. Tak Bener cebds, Ha-
IpUMep, NaJbHEBOCTOUHAA ceabAb. OTMupalomme
KaKIbIi TOJ CJIOeBHUIAa MOTPEeOIA0TCA WHBIMU
6eCI03BOHOUYHBIMY JKUBOTHBIME U 00pasyioT demnt-
pum — OCHOBHYIO YacTb IIPUOPEHOTO UJla.

Lumcroseipa




;s,% | Bonpockl n 3apgaHus

Kak nuraiorcs 1 pasMHOYKAIOTCSA BOLOPOCIIN?

Korma Bogopocan pasMHOKAIOTCA GeCIIONbIM Iy TEM ?

T'ne BcrpeuaroTesa Oyphbie BOZOPOCTIH ?

OxapaxTepuayiiTe oco6eHHOCTH CTPOeHuA BYPHIX BOZOpOCIeti.
Kaxosa poas OypeIX BOJOpOCei B Ipupoje?

KaxoBbl OTINYHA KPACHBIX BOAOPOCIEi oT 6yprIx?

CrenaiiTe cooOIlleHre O POJIM KPACHBIX BOJIOpPOCJIell B IpPHPOJE M
JKUM3HH JejloBeKa (pabora B MaJbIX TPyIIIax).

Kaxune Bogopocan 06pasyioT THHY Ha JHE BOXOEMOB?

ITo xaKuM IpU3HaAKaM 00'beIUHAIOT BCE BOAOPOCIN B OAHY IPYINIY ?
CocraBbTe padBEPHYTHIN IIaH naparpada.

CO® NOUAWNR

.

[y

JlabopatopHas paborta

BrimonauTe pabory Ne 3 Ha c. 6 (JIaGopaTopabie paboThl).

"'3 { PaGoTta c KOMMblOTEPOM

Ob6paruTrech K 2JIEKTPOHHOMY IPHJIOKeHHUIo. M3yunre marepuas
U BBITIOJIHUTE IIPEeJJI0KeHHbIe 3a/laHN .

@ NHTepHeT-CCbINKN

1. http://edu.greensail.ru/encyclopedia/plants/vodorosli.shtml
(Bogopocau. Crpoenue, pasMHOKeHHe, Kiaccuduranus. [lomom-
HHUTeJIbHAA NHGOPMAIHA)

2. http://botany.pp.ru/sistemplant/algae (O61as xapaxkTepucTHKAa
BOJOpOCJTIE. DKOJIOTHA)

Boaopocnvu — 3to cbopHas rpyrnna HU3LWnX pacTeHWn, BKNoYalowas oTaesbl
BypbiX, KpacHbIX U 3enéHbix Bopgopodieil. Bogopocnn moryt 6biTb ogHoOKe-
TOYHbIMW, KOMIOHWANbHLIMU MU MHOTOKNETOYHbLIMW. TeNo MHOIrOKNETOYHbLIX BO-
[AOpOC/NEN He MMEeeT BereTaTuBHbIX opraHoB. PasmHoXaloTcsi BOAOPOCNN Kak
nonosbIM, Tak 1 BecrnonbiM cocobom. Bogopocnn HacensaoT BCce BOAOEMbI Nna-
HeTbI, XXMBYT B MOYBE, Ha NOBEPXHOCTU 3eMIN 1 faXe B BO3/yxe — B Kanenbkax
BOZAbI.
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I BbICLUME PACTEHUA

XBouleBuaHsle

50

Bricmine pacteHns, B OTJIMYHME OT HU3IIUX, UMEIOT
XOpPOIIIO BBIPajsKeHHBbIE TKAHH: 06pa3oséameiv-
HY10, 34 CUET KOTOPOH OCYIIECTBJISIETCS POCT Opra-
HHU3Ma; NOKPOEHYI0; npoeodaujue, obecrneunBa-
IOIIMe TPAHCHOPT IHTATENBHBLIX BeIeCTB, BOJLI
U IIPOAYKTOB (hOTOCHHTE3a; MeXaHULeCKU e, NI
onopusle; vLdenumenvHvle, UIH CeKpemop-
HbLe, 1 OCHOG8HbLE, K KOTOPLIM OTHOCHUTCS, B UACT-
HOCTH, 3ANACAIOULAA TNKAHD.

TkaHu BRICHINX PacTeHHII 00pasyioT OpraHbI:
gezemamuéHnbvle — KOPeHb, cmebenvb U aAucm,
a Taxk'Ke penpoldyKmueHsLe, yUacTBYIOINE B pas3-
MHOYKEHUH, HAIpUMep cnopanzuw, rae obpasy-
IOTCS CNLOPbL, WU Y6emKu U naodvl y TOKPHI-
ToceMeHHBIX pacreHuii. Ilommmo sToro, y Bcex
BBICIINX MYJKCKHE U JKEHCKUEe PeIpOAyKTHUBHBIE
OpraHbl MHOTOKJIETOYHBIE.

XapakTepHas 0cO0eHHOCTb BBICIIUX pacTeHUH:
UHAUBUAYAJbHOE PA3BUTHE Y HUX IIOLPAa3/eJIsAeTC s
Ha amMOpuoHanbibLll (3apoAbIIeBhlil) U nocmam-
6puoranbrbL (1IOCTIE3aPOABIIIEBEIH) IIEPUOBI.

Briciine pacTeHMsI BKJIIOUAIOT JB€ KpPYIIHBIE
IPYIIIBL: CIIOPOBEIE U ceMeHHbIe. K ecnopoewim pac-
menuam OTHOCAT oTaensl: Moxosudnvte, IlnayHo-
sudnvte, Xeowesudnvie u Ilanopomuurosudnsie.
OCHOBHOI OTIMUYUTEJIBHON UEPTONH CIIOPOBBIX CJIY-
JKUT MeHee 4Y€TKas 10 CPABHEHUIO ¢ CeMEHHBLIMU
crienuanus3anua TKaHeil u 0ecIojioe pasMHOYKEeHHe
Ipu momoiu crop. [ToJoBoe pasMHOMKEeHUe y CIOo-
POBBIX HEpPa3pbIBHO CBSABAHO C BOJHOI Cpeoid, TaK
Kak IJd OIJIONOTBOPEeHUA Heobxoauma Bojia.

Cemennvle pacmerus BKJIIOYAIOT ABa OTAeNA:
Tonocemenuvte n IlToxpvimocemernnvie (ILleemro-
evte) pacmenus. OHU Pa3MHOMKAIOTCS IIPU TOMOIIH
CeMsAH U BereTaTUBHO — YaCTAMU Tesa. ¥ CeMeHHBIX
pacTeHHH cHeljHaJu3anusa TKaH2# 3amnia ocobeH-
HO JajleKo: OHHM 00pasylT OTYSTIIMBO BBIPAXEH-
HbIe CUCTE€MBbI OPraHOB — I00eroByI0 H KOPHEBYIO.

BbicLive pacreHus

CMNOPOBLIE CEMEHHBIE
Moxo- MnayHo- Xeoue- ManopoTHWKO- lono- MokpeiTo-
BUOHbIE BUAHbIE BUAHLIE BUAHbIE cemMeHHble | ceMeHHble




Monopgbie f

. WWLWIKK enm‘:
BECHOW
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Otnen MoxoBugHble

Cpenu BBICIIHUX PACTEHUU MOXOBHJHBIE IIPEJICTAB-
JSI0T 060COOJIeHHYI0 M TYIHKOBYIO BETBbL Das3BH-
Tuda. Oy npousonnn okoyio 350 MJH JeT Hasarx,
BEpPOATHO, OT IIEPBbIX HA3EMHBIX PACTEHUN ncuio-
¢umo6 — IMOTOMKOB IIPUOPEHHBIX BOJOPOCIE.

MoxoBUIHEIE — 32TO MHOTOJIETHHE pacTeHHd,
OOBIYHO HHU3KOPOCJbIE, UX PasMephl KOJebJIoTCs
OT MWJIJIUMETPa A0 HEeCKOJbKHX CAaHTHMETPOB.
HexoTopsle rpynnsl MX0OB, HaIIpDUMED NeYéHOYHU-
KU, HIMEIOT BereTaTHBHOE TEJIO B BUJIe CTeJIoIIeiica
OJIaCTHHKH — TajjoMa. ¥ APYTrUX TeJo pacujeHe-
HO Ha cTebesb, I'YCTO MOKPBITHIH Y3KUMH 3€JIEHBI-
MUK JUCTBAMHM; KOPHEH y MX0B HeT. Mxu nmpucmo-
co6JieHBI K OOMTAHHMIO BO BJIAXKHBIX MeCcTax.

Mxu UMEIOT CPAaBHHTEJNbHO IIPOCTYIO BHYTPEH-
HIOIO OPraHU3aIuIo. B UX Tese MOKHO 00HAPYIKUTH
ACCHMUJIAINMOHHYI0 (OCHOBHYIO) TKaHb, COJepiKa-
IIYIO XJIOPOILJIACTEI, & TaKyKe cJa00 BhIpaKeHHBIE
110 CPaBHEHUIO C APYTI'MMHU BBICIIHMHN PACTEHUAMU
MpOBOAANIINE, MeXaHUYeCKue, 3anacamlnue 1 Io-
KPOBHBIE TKAaHU (KOTOPHIE, BIIPOYEM, BCTPEUaIlOTCs
He BO BCeX CHCTEeMATHYECKHUX I'PyNIax MxoB). Mxu
IPUKPEIIAIOTCA K IOYBe TOHKUMU HUTEBUALHBIMU
OJHOKJIETOUHBIMHU HUJH MHOTOKJIETOUHBIMHU BBEIPOC-
TaMH, PACIIOJIOMKEHHBIMI Ha HUKHEH JacTH cTeb-
15, — pu3oudamu, yepes KoTopble OH! BCAChIBA-
IOT IUTATEeJbHBIE BelllecTBa M3 IOUYBEI. B orinune
OT HACTOSAIINX KOPHEH, MHOTOKJIETOUHEIE PU30MbI
COCTOAT U3 OJMHAKOBLIX TOHKOCTEHHBIX KJIETOK.

Y MOXOBHAHBIX MMEETCS XapaKTepHas ocobeH-
HOCTH OpPraHM3alnuu, Pe3Ko BhIJEJNSIOoNIas UX cpe-
I1 BCEX COBPEMEHHLIX Ha3eMHBIX PACTEeHHM: I10JI0-
BOe IIOKOJIEHWe — zamemogum, IIPeAcTaBIsIo-
muii coboi 3seJéHOe pacTeHHue U 00pasyloiuil
[I0JIOBbIE KJIeTKHU (raMeTsl), 00JIbIlIe BBIPAYKEH, 4YeM
fecrosoe — cnopogum, Ha KOTOpoM (OopMHUDPY-

dopmbl kopoboyek MxoB

Mneepouunym Lpebepa

ﬁ?\ Kopobouka

\




IOTCA cIophl. IlocyeqHMil pa3BUBaETCS HEIIOCPEACTBEHHO HA TaMeTOo-
(ure. Iy oCcyIleCcTBIEHUSA OILIOLOTBOPEHUA HEOOX0oAUMa BOA.

MoxoBHAHBIE IIMHPOKO PACHIPOCTPAHEHBI BO BIAYKHON YMEePeHHOH
szone Cesepuoro u IO»KHOrO monymapuii, B TYHIPE, BEICOKOTOPHBIX
Jecax TPOITUKOB. B otmyinuue or OONBUIMHCTBA IIpeJcTaBUTe e, He-
KOTOpPBI€ BHJABI OUYEHb YCTONYUBEI K JJIUTEJIbHOMY IEePEChIXaHUI0 U
MOTYT PacTH Jake B MecTaxX KpPaTKOBPEeMEeHHOI'O Ce30HHOI'0O yBJIAMK-
HEeHUA; HOLOOHO JHUIMAWHMKAaAM, 5TH PACTeHHs CIIOCOOHBI OMUBATDH
Ipu HACTYIJIeHUH 6J1aronpUATHBIX YCIOBUIH.

OTmen MOXOBHUIHBIX BKJIOUAeT TPH I'PYNNObI, 13 KOTOPBHIX Hanbo-
Jlee pacIpoCTPaHEeHbI IPEACTABUTENU KJIacca JUCMOCMeOesbHbLX,
‘UIH Hacmoauwux, mxo6. K HUM OoTHOCATCS 3enéHble mxu (KyKyuL-
KUK JEH) U Oeable mxu (cpazrym).

Hekkepa
KypyaBas
(nokpeiBaeT
CTBONbI
Tponuyecknx
AepeBbeB)

Kopobouku mxa

s < LY . cnnaxHyma
MeuéHouHbIN MOX  AFea %

(My>xckoe n
KeHCKoe pacteHue)




Kykywrxun nén pacTéT B XBOMHBIX Jiecax W Ha
bosorax. Ero ramerodur npencrasisger coboi cre-
Oenb, Hecymuii guctbda. (B obuxome mMeHHO rame-
To(UT HA3BIBAIOT KYKYUWKUHbIM JabHOM.) T'ame-
TOPUTHl KYKYWKUHA JAbHA PasjeabHONOJBbI. Ha
BEepXYIIKe MYKCKHUX U JKeHCKHX PACTeHHIl pa3Bu-
BAIOTCS OPraHbI IIOJIOBOTO pasMHOXKeHHUA. Ilocie
OIJIOAOTBOPEHUA HA JKEHCKHUX PACTEHUAX U3 3UTO-
THI 0bpasyercsa cnopodur — Kopobouka, cCuaAnasa
Ha NNUHHOU HOKKe. Hopobouka nmMeeT KPBILIIEUKY,
KOTOopass K MOMEHTY CO3peBaHUA CIIOp OTIIazaer.
Criopsl BEICHIIAIOTCA HAPYXKY U PACCENBAIOTCSA BET-
poM. B O61aronpuATHBIX YCIOBUAX Yepe3 HeCKOJb-
KO JHEeH WM HeJleJIb OHU ITPOPACcTaloT U JaloT Haua-
JIO TaMeTO(HUTY.

Xr3HEeHHbIN
LUK
Mxa

Kopobouka-
cnopoduT (2n)

3 3uroTa (2n)

Mpopacratowasn
cnopa

OnnopoTsopenne AVLUEKNETKa (1n) Monopoe
pacTeHue-
. _ rameTtocuT (1n)
"" Vg YKeHckuit

rametocduT (1n)

OpraHbl BEreTaTMBHOIO
Pa3mMHOXeHUs

! Myskckon

rametouT (1n) Sspagios

pacreHue-

BbiBogkoBas rametodut (1n)

noyka

BuiBoakoBble
BETOYKM
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Kpome pasMHOMXKeHUs cCriopaM¥, 3eJIEHBIM MXaM CBOWCTBEHHO U
BEreTaTHBHOE Pa3MHOYKEHHEe — YacTAMU Tejla M CHelHaJbHBIMH
IIOYKaMH.

Beabie, nnu cg)aznosvie, MXU PACIIPOCTPAHEHBI OT I'OP TPOIHKOB
10 apKTUYeCKOW W cyDaHTapKTUYECKOW 30H, HO OCOOEHHO IMHUPOKO
IIpeJ/icTaBJIeHBI B yMepeHHOU 30He CeBepHOro moJsiyniapus, rie OHHU
pacTyT B Jecax M Ha Oojsiorax. PaszBeTBiIéHHBIN cTeOesb TOP(HAHOTO
Mxa — cghazHyma rycTO HOKPBIT JHUcTOUKaMHK. Ha BepXyIuke rias-
HOro mobera OOKOBbIE BETBH 00PasyloT PO3ETKY. JTH MXH PACTyT B
OYeHb BJIAKHBIX MeCTaxX ¥ OOBIYHO HAXOAATCS B BOJE, IIOATOMY Y HUX
OTCYTCTBYIOT PU30U/IbI U Bjlara ITOCTyHaeT HEIOCPEeJACTBEHHO B CTe-
6ens. Cpaznym MoxeT BIUTATh Bojgbl B 20—25 pas 6oJbliae cober-
BEHHOU Maccel. B meHTpe cTebid HMEITCA TOHKOCTEHHBIE KIIETKH,
KOTOPBIE BBIMOJHAIOT IPOBOASAINYIO U 3anacanilyo GyHkmun. Oau
OKPYKeHBI MIJIOTHBIM KOJBIIOM KJIETOK C OKPAIIIeHHBIMU B KOPUUHE-
BaThIE I[BeTa CTeHKaMH. JTO MexXaHuuecKkad Tkadb. Camas nepudepu-
yeckas 4acTh cTebJIS COCTOUT U3 KPYIIHBIX MEpTBLIX KJjaeToK. C Teue-
HHEeM BpeMeHH HM)KHHEe YacTH PacTeHUA NOCTEeIeHHO OTMHAPAIoT.

3nauenue charHoBbIX MXOB B IIPHPOJe OYeHb BeJHKO. B amcro-
BUJHBIX YACTAX TeJa OHM HaKaIJAUBaIOT 00JbIIIOE KOJIHYECTBO BOILI
U, paspacTrasich INIOTHBIMH JePHUHAMH, BHI3bIBAIOT 3abosaunBanme.
Ormuparomue yactTu pacreHusa GpopmupyioT Topd. IIponecc Tropdo-
006pa3oBaHUA MIPOUCXOAUT Oaarogaps OTCYTCTBUAIO KUCJI0POJAA U CO3-
paanio charHoOBLIMHA MXaMU KMCJOH cpelbl, YTO IIPEHsSTCTBYET pas-
MHOKEHHI0 GaKTepuili W pasBUTHUIO IporeccoB raueHusd. Crapsble
OoJsioTa MMEIOT BajKHOE X03AHCTBEHHOE 3HAUeHUe s pa3paboTok
sayexeil Topda, KOTOPBII MCIIOJb3YeTCA KaK TOILIMNBO, yaobpeHue,
MOACTUIKA IJIA CKOTa. B BHJie CIIPECCOBAHHBIX TIJIUT TOP( CIYIKUT
U CTPOMMATEPHUAIIOM.

Bosora u jieca, B KOTOPBLIX IPOU3PAaCTAIOT MXH, CIAYIKAT HAKOIIH-
TEJISIMHU BJIATH U BIUSAIOT, TAKUM 06paszoM, Ha BOJHBII PEIKUM COCeJI-
HUX TePPUTOPHIA.

CdarHoBble Mxu BoaoHOCHbIE KNeTKuK
charHyma
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KaxoBer ocoberHocTH cTpoeHHA MX0B? OO0 bACHATE 3HAYEHUE CIIOD
B JKHU3HEHHOM IIHKJIE MXOB.

Yro raxkoe rameropur? Yo rakoe cuopohur?

B xaxwx reorpadgmuueckux o6JaCTAX PacHpoOCTPAHEHBI MOXOBH/I-
HEBIE? '

OxapakrepuayiiTe 0cOGeHHOCTY CTPOEHUA MXa KYKYIIIKUH JIEH.
Kax pasmHoskaercsa KyKymkwH jgéH? Kak BbI gymaere, KaKoOBO
OMOJIOrHYeCcKoe 3HaueHHe UYepeJoBAaHUsA II0JOBOT0 M Gecmosioro
TOKOJIeHHUH ?

IToaroroBsTe coobuienne Ha remy «Crpoenne chargymas.

Kaxyio posns urparor mxu B npupoze? CocraBeTe Tabnuny «I'pynne:
MXOB U X 9KOJOrHUecKad poJib» (paboTa B MAJIBIX IPYIIAX).
3apucyiiTe B TeTpajgy CXEMY JKH3HEHHOTO HHKJA MXa KYKYIIKHH
JIEH.

IlpenyoxkuTe cnocod IpegoTEpaNleHUA BO3ropaHud Topda.
CocraBbTe pasBEpHYTHIN IJIaH naparpada.

JlaboparopHas pabora
BeinmosauTe pabory Ne 4 Ha c. 8—9 (JIaGopaTopHBIe paGOThI).

Pa6oTa c koMmnbloTEPOM

ObOparuTech K 3JEKTPOHHOMY IPHJIOMKeHHI0. V3yunTe MaTepuast
U BBLITIOJITHUATE HPEJJIOKeHHbIe 3aJaHud.

MHTepHET-CCbIHKH

http://www.floranimal.ru/classes/5422.html (Obmgas xapakxre-
PHCTHKA U KJacCH(PUKAIAS MXOB)
http://www.bsu.ru/content/hecadem/bashaeva_tg/cl 284/
files/m zip _268 14471/index.htm (O6mas xapakTepHCTHKA
MXOB, HJLJIIOCTPAIIUK)
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Mxu — 3TO BbICIIME pacTeHuns, UMeloLMe BeretTaTuBHble opraHsl (crebnu un
NUCTBA) U MHOTOK/IETOYHbIE OpraHbl MOMIOBOrO pa3MHoXeHus. OnnoaoTBOpeHue
BO3MOXHO TOMbKO B Boge. BMecTo KopHen MXu MMEeloT pu3ouabl — HUTEBUA-
Hbl€ BbIPOCTbI, COCTORALIUE U3 OQHON UNU HECKONbKUX KNneTok. Mxu Bbi3biBaloT
3abonaunBaHue; oTMupan, oHu obpasyloT Topd.



Otpen lNMnayHoBUAHbIE MnayH

6ynaBoBUAHBIN

OTH pacTeHH#d, KaK M MOXOBHU/JHBIE, IIPOU3OIILIH,
BO3MOJKHO, OT HCHJIO(I)HTOB. B IIepxong cBoero pac-
uBeta, oosee 300 MaIH JeT Hasakd, IIJIAYHOBUIHBIE
OBLIM IITEPOKO PACIPOCTPAHEHBI ¥ JOCTUTaIH 00JIb-
Ioro pasHoodpasusa GopM.

B Hacrosmiee BpeMs IJIAYyHOBUAHBIE YAIIlE BCETO
BCTPEUYAIOTCA B XBOMHBIX M CMEIIAHHBIX JIecax.
9TO MHOTOJIETHHE BEeUHO3EJIEHbIe TPABAHUCTHIE PAC-
TEeHHUA C IPAMOCTOAUYNMHY U ITOJ3YYHUMH moberaMu.
OT cTenIOIIUXCA IO 3eMJie YIACTKOB CTEBIA OTXO0-
OAT OPUAJATOYHbIe KOPHHU. JIMCThaA MeJKHe, pas-
JUYHOH (GOopMEI (IIIUIIOBUAHOM, OBAJBLHOM, IIHJIO-
BUAHON U Ap.), pacmojaramoTcs Ha noferax mooye-
PEénHO, CYIPOTUBHO (T. €. APYT IPOTHB ApPyra) Uin
MYyTOBUYaTO (B BHJIe BEHUYNKA BOKPYT CTE0JIsA).

BereraTuBHOe pasMHOMXeHHUE YV NJAAYHO8 IIPOUC-
XOJHUT 34 CUET OTMHPAHUA YYACTKOB CTApBIX mobe-
rOB M YKOPEHEHHUs KHU3HEeCIIOoCOOHBIX (hparMeHTOB,
KOTOpbIe AAIOT HAYAJO HOBBIM pacTeHMsaM. Becro-
JI0e Pa3MHOKEHHEe OCYILECTBJIAETCS TaKyKe U CIIO-
pamMu, o0pasyNIMMUCA B CIIOPAHTHAX, COOPaHHBIX _
Ha IIpAMOCTOsAYeM mobere B BHIe KOJIOCKOB. C Mo-
MeHTa 00pa3oBaHUS CIIOPAHTHS 0 BHICBLIIAHUA 3pe- P
JIBIX CIIOP IPOXOJUT HECKOJIBKO MECAIEB MM Jarke . N
Jet. Coopsl OHpopacTalT M JaioT Hauayio o0o0ero- -
JIBIM HJIH OZHONIOJBIM raMeroduTaM, KOTOpEIe He-
CYT MYJKCKHe U JKeHCKHe IoJIOBkIe opraHbl. Cuep-
MAaTO30HAbI CO3PEeBaKT PaHbIlle, YEM HﬁHeI{JIETI{H.
ITO CHHKAaeT BepoOATHOCTH CaMOOIIJIOTOTBOPEHH A.

CHOPH niaayHos HCIOJIE3YIOT B MEJUIITHHE B Ka-
gyecTBE JeTCKOH IMIPHUCHIIKK (AHAJOT TajlbKa), B Be-
TePUHAPUH, & TaK/Ke B HPOMBIIILJIEHHOCTH MIJIs
IIOJIYYEeHUS JKEITOM U 3€JIEHOI KPACOK.
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OTtnen XBolleBUaHbIe

XBomeBUAHbIE TaKKe TPOMW30IIJIH OT IICHIoDH-
ToB. VICKOIIaemMble APEBOBUAHBIE (DOPMBI BMECTE C
IaopoOTHUKAMM U IjayHaMu ()OPMUPOBAIH Jieca
KaMeHHOYTOJIbHOTO mepuoga oxoso 300 miaH Jer
HaszajJ. B Hacrosflee BpemMsa COXPAHWJIOCH BCETrO
oxoso 30 BHUIOB, PAaCHPOCTPAHEHHBIX MPENMYIIe-
CTBEHHO BO BJIAYKHBIX MeCTaxX.

CoBpemMeHHbBIE X680Wj — MHOIOJIETHHE TPaBsi-
HUCTBIE PAaCTEHHUA C JKECTKUM cTebJIeM M XOPOIIIo
Pas3BUTBEIM HOA3EMHBIM cTe0jeM — KOPHEBHIIEM.
Ot KOpHeBUIIIA OTXOAAT IPUAATOUYHBIE KOPHHA. B oT-
JUYHEe OT OCTAJbHBIX CIIOPOBBIX PACTEHUU XBOIIe-
BHJHBIE XapaKTEPU3YIOTCS YWIEHHCTOCTLIO TOOEros,
T. €. UX cTeOJIM pacuJeHeHbl Ha Y3JIbl U MEXXI0Y3-
nud. Ha crebne B ysnax pacmosioskeHbl MYTOBKH 7
BE€TBEH M MEJIKUX YelIYyeBUAHBIX JUCThBeB. PDoTo-
CHHTEe3 IIPOUCXO/IUT B 3€JIEHBIX CTeOJIAX U BEeTBAX.

BecHoil Ha KOpHEBHIIIaX BEIPACTAIOT TO0eru, Ko-
TOpble 3aKaHYMBAIOTCS CIOPOHOCHBIMHU KOJIOCKAa-
MH. 37eCh B CHOpAHTUAX (HOPMHUPYIOTCA CIIOPHI.
CospeBiine CIIOPHI BHICHINAIOTCA U3 CIOPAHTHEB U,
mpopacTtas B 0JIarONPUATHBIX YCJIOBUAX, 00pasyioT
pas3HOIOJbIe raMeTO(hHTHI — IIOJ0BOE IIOKOJIEHHE.
OmrogoTBOpeHue NPOUCXOAUT B Boje. M3 omiono-
TBOPEHHOW AWIEKJIETKN BHOBH Das3BHUBaeTcs Oec-
I10JI0€ TOKOJIEeHUE X80U,a — CIIOPO(MHUT.

3apocTok- XBoL, 3UMyloLWwnin
rametocut (1n)
i 'bm\l

Cnepmartozoungs (1n)

XBol, nonesomn

lNMpopacratowas
cnopa

CrnopaHrum

3apogbiwl
co crnopamu ROA
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B ceBepHBIX XBOUHBIX JiecaX JIeI'KO 3aleIIUThCS HOT'OH 3a CTeJIo-
Ieecsd I10 3eMJie pacTeHue. Y Hero JJIMHHBIN cTebesb ¢ OTXOMANTIMU
DOKOBBIMU BETOUKAMU, I'YCTO IMMOKPBITEIMUA MEJKHMH JUCTOYKAMH,
MOXO0XHMHM Ha XBOIO. B mrome u aBI'yCTe Ha KOHIIax BeTBell IIOOJHHMAa-
IOTCS KBEPXY KOJOCKHU CO CIIOPAHTUAMM, 13 KOTOPBIX CHIILJIETCS MeJI-
KU YKEJITHIN ITIOPOHIOK — CIIOPbI. ITO NAAYH, UIU 8014bs land.

Opyroii MmOTOMOK BBIMEpPIIHX APEBHUX pacTeHHH — nonesoil
xeouwy. OH yacTo BCTpeyaeTcs Ha IOJAX C IMJIOXOU ITOUYBOil, HA 00OpPHI-
BaX, OKOJIO KaHAB U JOpOr. BHemIHe XBOII] OYEeHb ITOX0X HA MaJIeHb-
KyIo, BeicoToi 15—30 cm, énoury. PanHell BecHOM y XBOIIlA ITOABJIA-
JOTCSA KpacHOBaTo-Oesibie cTebJM ¢ TOJIOBKOM HAa BepXYIIKe — 3TO
CIIOPOHOCHBIE KOJIOCKH CO cHopaHruamu. Kakmas cropa MMeeT II0
IBA OTPOCTKA, 3aKPYYHUBAIIUXCA KaK NPYKUHKH, KOTOPLIMU CIIO-
PBI CIENJIAIOTCA B KOMOYKM U TAK MEPEHOCSATCS BETPOM, IMOITOMY
XBOIIH M PACTyT IPyIIIaMHu.

IInayHBl 1 XBOIIH — TPaBAHUCTHIE IIOTOMKH BBIMEPIIUX OT'POM-
HBIX JI€PEBbEB, KOIa-TO 00pasoBHIBABIINX HA 3eMJie IIePBOOBITHBIE

Jieca.

OkameHeBLWIA CTBON
pacTteHunAa

OTnevaTok
ApeBHero xsowa

-

®parmeHT
OKaMeHeBLIero
nnayHa
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8.

B uéM C€XOACTBO M pasJHYMEe B CTPOEHMH IJIAYHOB M XBOIIEH?
Cocrasere Tabauny «CpaBHeHUe ILJIAYHOB W XBomieid» (pabora B
MaJbIX IPYIIax).

O0bsAcHUTE 3HAYEHHE ITOABJIEHUA COCYIOB Y CIIOPOBBLIX PACTEHHII.
Kak pasMHOKAIOTCSA MJIaYHOBUAHBIE U XBOII[eBUIHbIE?

Ine oburator xBomy U naayHer? Kax BeI 1ymMaeTte, moyeMy OHHU He
pacIpocTpaHeHbl IOBCEMECTHO?

Kak ye/ioBeK HCIIONb3YeT IIayHbl ¥ XBomu? IIpuBeaiTe IpuMepHI.
KaxoBa poJsib APEBHHUX XBOIMEBUAHBIX U IJayHOBHUIHEBEIX B (hop-
MHUPOBaHHUH 3ajierkeidl KameHHOro yrisa? M3 KakUxX XUMHUYECKHUX
BEIIeCTB COCTONUT YIOJIb?

IToproroBeTe coobmienne «CXOACTBO U PA3JUUYUA MXOB, IIJIAYHOB
U XBOIIEH » .

CocraBbTe pa3BEépHyTHIN mIaH naparpada.

@ 'Paﬁo‘ra C KOMMblOTEPOM

O6paTuTech K 9JIEKTPOHHOMY HPUIOMKeHU0. Vayuure marTepua
¥ BBITIOJIHUTE IIPEAJIOYKEeHHbBIE 3aJaHUA.

@ NHTepHeT-CCbINKA

1.

2.

http://botany.pp.ru/sistemplant/lycopodium (O6mas xapaxTe-
puCTHKA U KJaccuduranuda miayHos. Mirocrpamun)
http://ya-paleontolog.com/ (IlpoucxoxjeHue niayHoB)
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XBOLUM 1 NnayHbl UMEIOT, HapsAgy co cTebnem U NUCTbAMU, KOpeHb. B UX Xus-
HeHHOM Lu1Ke HabnogaeTca yepegoBaHue craguii rameToduTa U cnopoduTa.

B HacToslee Bpems yuéHble HacunTbiBaloT 6onee 200 BUAOB NNayHOBUAHBIX,
M3 KOTOpPbIX OKONOo 20 rpynn Be4YHO3eNEHbIX NOM3Y4YUX TPABAHUCTBIX pacTeHWI
BCTpeyvatoTcs B Hawen ctpaHe. OgHako ocoboe pasHoobpasune npegcrasutenen
3TOro OTAeNa BCTpevyaeTcs B TPOnuyeckoM nosice, rae ux BeptukanbHbie crebnu
MOTryT NogHKMMaTbca oT 3eMnm Ha 1—1,5 m.

XBoLeBUHbIe BCTPEYAIOTCs MO BCEMY MUPY B CaMblX pa3HOObpasHbIX pacTu-
TenbHbIX coobLecTBax, Kak Npaeuno, ¢ U3BbITOYHON BNAXHOCTLIO, YacTo obpa-
3ys uensle 3apocnu no Geperam BoAOEMOB.



" Otpen ManopoTHUKOBUAHbIE

ITanmopoTHUKOBUAHBIE, MK HAIIOPOTHHKH, IIPOMU30-
ILTA OT IOTOMKOB ICHJIO(MUTOB U IPEACTABISAIOT
coboif ogHy U3 HauboJee APEeBHUX I'PYII BHICIIHX
pacreHnii. B KaMeHHOYTOJILHEBIH IIEPUOJ 3TH pacTe-
HHs, HAPAAY C XBOIIaMHK H IIJIAYHAMHN, SaHHMAJIU
TOCIIOACTBYIOIIEE IOJOKeHe B PACTUTEIbHOM MHU-
_ pe 3emuu, obpasys obmmupHble Jeca. IIponseraer
" aTa rpynmna u ceifgac.

B Hacrosiiee BpeMsi DaOPOTHUKHU IIpefCcTaBe-
HEI O0JIBIITUM YHUCJIOM BHIAOB, PACIPOCTPAHEHBI OYEHb
WP IIIPOKO U BCTPEYAaloTCs OT JIECOB ceBepa CpexHeit

_, TIOJIOCHI 1O TPOIIMKOB, HacCeJdAsd caMble pa3Hble Mec-

TOOOUTAHNSA — HAYMHASA C HYCTHIHD M KOHYAasA 00JI0-
~Tamu. PasdMepsl HX KO0JeOJIOTCA OT HECKOJBKUX
MHJIJIIMETPOB 70 25 M (y TPOIIMYECKHUX JAPEBOBU/J-
HBIX (hopMm).

CrtpoeHue NanopoTHUKOR. B »XU3HEeHHOM I[HKJIe
HAaOOPOTHHKOB YepeAyIOTCs OecIIoioe 1 IoJ0Boe II0-
* kosieHHs — crmopoduTt u ramerodur. IIpeobaagaer
(hasza cmopouTa — 0OH, KaK IpPaBUJIO, MHOTOJET-
HHUH,  UMEHHO ero Mbl Ha3bIBA€M HNaIOPOTHUKOM.

B 06b1uHBIX JiecaxX YMEPEeHHOI 30HbI NAIIOPOTHU-
KM, KaK IIPaBUJIO, KOPHEBUIIIHbIE PACTEHUS; YV Op-
JAKa KOPHEBUILE AJUHHOE, Y WUMOBHUKA — KO-
poTrKoe, yTojaIlénHoe. B crebjie XOpOIIO Pa3BUTHI
IIPOBOASAILIINE TKAHU, MEMXAY NYyYKaMWU KOTOPBIX
pacmoJjiararoTcs KJIeTKU OCHOBHOM TKaHU — ITapeH-
XHMBI; HMEIOTCS NPHAATOUYHBIE KOpHHU. JIHcTha
BBIPACTAIOT M3 IOYEeK KOPHEBHIAa M pPa3BEpTHIBA-
J0TCA HaJ HOBEePXHOCTBIO ImouBbI. OHHM o06mamaroT
BEPXYIIEYHBIM POCTOM, JAOCTUTAIOT DOJIBIINX pas-
MEpOB M BBINOJHAIOT ABe (PyHKIHN — (PoTOoCHHTE-
3a U criopooOpas3oBaHUs.

. LLIMTOBHUK MYXCKOWM




PazmHoOXeHMe nanopoTHukoB. Ha HuxHel 1o-
BEPXHOCTH JIHNCTA Pa3BHBAIOTCA CIOPAHTHH, B KO-
TOPBIX 00pasyioTcsa cuopbl. B 6J1aronpUsATHBIX yC-
JIOBUAX CIIOpa IIpopacTraer, U u3 Heé (hOpMUpyeTCH
"HeboJbIIasl 3eJjI€éHAA NJIACTHMHKA — 3dPOCMOK.
Iro ramerodur. OH Vv HAIIOPOTHHKOB ualie 000emo-
JbI, Ha HEM (POPMHPYIOTCA KEHCKHE M MYXKCKHe
IIOJIOBBIE OPTaHbI, TAe 00pasyioTcs AUIEKJIETKHA U :
crepmaTozoubl. OIIOJOTBOPEeHNEe IPOMCXOAMAT B 2Tanbl pocra
KamJe Boabl. VI3 3uroThl pasBuBaeTcsd 3apojsimi, NaMopoTHuka
IocJjie ero YKOpeHeHUs 3apOCTOK OTMHpPAaeT. 3apo-
JBIII pa3dBHUBaeTCHa B CIIOPOQUT.

Y HEeKOTOPBIX HNAIIOPOTHHUKOB CIOPHI UMEIOT He-
OJMHAKOBEIE padMepbl. ITO PA3HOCIOPOBLIE A0~
POTHHKH. HUx menkue MY CKHE CIIOPDBI — JMUKPO-
cnops. — IPU IPOpacTaHHUHM JAlOT HAUaJ0 MYK-
cKkoMy ramMeTo()UTy, HA KOTOpPOM oOpasymorcsa
MY2KCKHE OpraHbl pPasMHOXKeHHdA. M3 KpPYIHBIX
JKEHCKHUX CIIOp — Me2aCcnop — pa3BHUBAETCA JKeH-
CKHUH raMeTo()UT, IPOAYIIUPYIOIMINI AHIEKJIeTKM.
Haxonnenume mnuTaTEeNbHBIX BeIleCTB B cIopax,
0cO0OEHHO B MeEracropax, CO3JaéT 3HadHTeJbHbIe
IIpeuMylecrsa JJs PasHOCIOPOBLIX HANOPOTHU-
KOB — raMmero(uT HAUYMHAET Pa3BUBATHCA VIKe
BHYTPH CIIOPBI, MCIOJIB3YA NUTATEJbHBIE BEIecT-
Ba, KOTOpLIE B Heil coep:karca. BeaencrBue OpICT-
poro pasBUTHA OILJIOJIOTBOPEHHUE IIPOMUCXOJUT
paHbIlle O0BIYHOTO, ¥ BeCh ITUKJ Pa3BUTHUA 3aBep-
mraercs 6sicTpee. Biarogaps nepedyrcJIeHHBIM 0CO-
0eHHOCTAM Pa3HOCIIOPOBLIE MAIIOPOTHUKH XOPOIIIO
NEepPeHOCAT MeHAIIHecH YCIOBUS CPebl.

ITanopoTHMKaM CBOJMCTBEHHO TaK’Ke BereTaTuB-
HOe pasMHOMeHHEe IIOCPEICTBOM CHOeloHuaJIbHBIX
noyek, o0pasyroluxcs Ha KOPHEBUIIIE.

3HayeHUe nanopoTHUKOB. MoJIoble COYHBIE
JIUCThsI HEKOTOPBHIX BHUIOB ITAMOPOTHUKOB B flIo-
HUH YIIOTPeOIAIOT B HIUINY Kak cajar. B Hapoxuoi
MeAUIIMHE W3 JINCTHEB IIallOPOTHHUKA IOTOBAT IIO
oco0oMYy pelenTy INIMCTOTOHHOE cpefcTBO. MHorme
BHUJIbI BBIPAIUBAIOT JJIs aKBapuymoB. Ilamopor-
HHUKH, JKUBYII[He B cuMOMo3e ¢ a30T(PUKCUPYIOIIN-
MM IIMaHOODAKTEpUAMM, IIPUMEHSIOT TaKiKe Kak
WCTOYHUK a30Ta HA PUCOBBIX MOJIAX IJIs HacbIIe-
HHA IIOYBEI pACTBOPHMBIMH COeJHHEHUAMM as3ora.
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XM3HEeHHbIN LUK NanopoTHUKa

B3apocnoe . CobpaHHsle B rpynnsi (copychl)
pactreHue- A% CnopaHrnu Ha HUXKHen
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ITamopoTHUKK INUPOKO PACIPOCTPAHEHBI II0
BCEeMY 3€MHOMY MIapy W BCTPEYaIOTCA B CaAMBIX
pasubix MecToobuTanuax. Haunbosaee paznoobpas-
HEI OHH BO BJIAXKHBIX TPONHYECKHX Jiecax, rge Ux
MOY@KHO BCTDETHTH Ha II0YBE IO/ JepPeBbAMM.
IITupoKo U3BECTHHI APEBOBHAHLIE (DOPMBI, 0OCOOEH-
HO 00HJIbHEIE B ropax Tpounukos. IIpyras xapax-
TepHas JKU3HeHHas (opMa B 9TOM KJIMMaTHUecC-
KOM II0fCe — JIMAHOBUAHBIE ManopoTHUKUA. OYeHb
MHOTO BO BJIAKXHOM TPOIIMYECKOM Jiecy ¥ pasHoob-
pasHBIX 3MU(GUTHBLIX TaIIOPOTHUKOB, T. €. IOCeJIs-
JOIMXCsA HA ApYyrux pacreHusx. CylecTByeT Tak-
’Ke HeCKOJIbKO BUOB IJIaBAIOIINX MHOIOJIETHUX
[MaropoOTHUKOB, 00UTAONUX B BojgoéMax. Ila-
HOPOTHUKM CTPaH YMEpPeHHOro KJuMara
B OOJIBIIIUHCTBE CBOEM — MHOTOJIETHHE
Has3eMHbI€ TPABAHUCTHIE DACTEHUS.

PaznuyHOe pacnosioXXeHue cnopaHrues
Ha NUCTbSAX NanopoOTHUKOB

MHoro menkux nanopoTHMKoOB
MOXXHO BCTPETUTL B ropax

7L < )
A & :
CanbBUHUA

-

3Tu NanopoTHUKu
npucnocobunucey
K )KWU3HU B BOAE

SnugutHele
nanopoTHUKN

«OfIeHbM pora»

W «NTHYbM rHE3Ja»

Ha cTBonax
TPONMYECKNX AEPEBLEB



1. KaxoBbI BHENIHHE 0COOGEHHOCTH NMATOPOTHUKOBUAHBIX? Kakue BEI
3HaeTe YKN3HEeHHbIe ()OPMBI NAaITOPOTHHKOB? CpaBHUTE MaIOPOTHU-
KU ¥ JIpyrye CIOPOBbIE€ PACTEHHUA.

2. OOBsacHUTE, KaK OCYLIECTBIAETCS IPOLECC Pa3MHOMKEHN IIaopoT-
HUKOB. Pacckakure o muKJje pasBUTUA Hanoporauka. Kakue du-
3uyecKkue (haKToOpbI cpeibl HeOOXOAUMBI JIS OCYIIeCTBIIEHUS II0-
JIOBOT'O M OCYIIIECTBJIEHUA OECIIOJIOT0 Pa3MHOKEHH S ATIOPOTHUKOB?

3. IlomroroBrre pacckas Ha Temy «IloueMy JIOZM TaK ¥ He HAILIH
IBETOK IIAIIOPOTHHKAa» MM «O JKH3HEHHOM LHKJE NarnopOTHUKO-
00pasHbIX» I MIAZIINX IIKOJIBHUKOB U CBOMX POJHUTEJIeI .

4. I'ne oburaioT XBOIIM, MJAyHBI ¥ ManopoTHuUKH? CpaBHHUTE KU3-
HEeHHBbIe IIUKJIBI CIIOPOBBIX pacTennii. CocraBpTe Tabnuiy (pabora
B MAaJIBIX I'Pynmax).

5. Kak uesoBeK WHCIOJB3yeT XBOIIM, ILIAYHBI U MaIOPOTHUKH?
Cocrasbre Tabauny (pabora B MaabIX Ipynmax).

6. CocrasbpTe pasBEépHYTHIH IIaH naparpada.

w
~ & 0 lPaGcrra C KOMNbIOTEPOM

I ObparuTech K 9JIEKTPOHHOMY IPHJIOMKEHHIO. V3yuure MaTepuas
> U BBINIOJIHUTE IIPEIJIOYKEeHHbIE 3aJaHusd.
4

@ NHTepHeT-cCbinku

1. http://school.bakai.ru/?id=biofl010203 (Kparkas xapakTepuc-
THKAa XBOIMIEH)

2. http://botany.pp.ru/sistemplant/equisetum (Orgen Xsoresuz-
HbIE, 00Ias XapaKTepUCTHKA U YKUBHEHHBIH IIUKJI XBOIIeil)

3. http://medgrasses.ru/syshvosh.html (XBomu kakx mexapcrsen-
HbIEe PACTEeHHS)

[ManopoTHNKN — 3TO BLICIIME PAaCTEHWS, KOTOPbIE UMEIOT BereTaTUBHbIe
opraHbl (crebnu, AMCTbs U KOPHM) U MHOTOKNETO4HbIE OpraHbl NONOBOrO pas-
MHOXXeHUs. ONNoAOTBOPEHNE Yy HUX BO3MOXHO TONbKO B Boae. B XU3HEHHOM
uvKIie nanopoTHWKOB HabniopaeTca YepefoBaHue craguii rameToduTa 1 cro-
podwuTa, npu4ém npeobnagaet cnopodur. PacnpocTtpaHeHbl BO BNaXXHbIX MECTO-
0Bu1TaHMAX OT TPOMMKOB 40 CEBEPHBLIX IECOB.

Y HekoTopbIx
rnanopoTHUKOB
crnopeil
obpa3ylorcsa Ha
ocobbix BeTOYKax

Y>KOBHUK




Otpen lonoceMeHHblie pacTeHus

TosoceMeHHBIMHM HAa3BIBAIOT PacTeHUs, KOTOpBIe
i obpasyioT ceMeHa, HO He (POPMHUPYIOT IIBETKOB H
{ miaogos. CemMeHa JiesKaT OTKPBITO U JIMIIL WHOTAA
NOKPBITHI yernyamu. IlosgBIeHne CeMeHH — BaX-
HBII 9TAll B 9BOJIIOIUH pacTeHUH. 3alac IUTaTeIb"
HBIX BEIIleCTB B ceMeHH obecnednBaeT JKU3Hb 3ap0-
IBINIA, KOT/Ia OH OCOOEHHO YA3BUM — B HAUAJIbHBIH
repuoy ero passurusa. IIpounbie ceMeHHbIE IIOKPO-
BBl 3alMIIAIOT 3aPOABIII OT HEOJAaronpusiTHBIX |
daKTOpOB cpezbl. DTU OBOJIOIMOHHEIE TpuobpeTe-
HUS ¥ He3aBUCHMOCTH OILJIOLOTBOPEHUA OT HaJH-
yusa BOABI (B OTJIMUME OT CIOPOBBIX PAaCTEHMI)
MOCJYKUAN IMPUYNHON IIHPOKOr0 pacmpocTpaHe-
HHISA I'OJIOCEMEHHBIX Ha cyllle.

TostoceMeHHBIE IIPOUBOIIJINA OT IIEPBUYHBIX pas-
HOCIIOPOBBLIX ITAIIOPOTHUKOB, BEIMEPIIUX B Hauaje
KaMeHHOYTOJbHOTO Iepuona. B HacrodAiee BpeMs
aTa rpymnna BKJIouaer Bcero oxoso 700 Bunos xepe-
BbeB U Kycrapuukos. CoBpeMeHHBIE€ BH/IBI, HECMO-
TpA HA WX HEOOJBIIOe YHCJIO, PACIIPOCTPAHEHEI 110
BCEeMY 3eMHOMY mapy, a B CeBepHOM MOJIyIIapuu
06pas3yIoT OrpOMHBIE MAaCCUBbI XBOMHBIX JIECOB.

B cocTaB oThesia TOJIOCEMEHHBIX BXOJIAT He-
CKOJIBKO KJIACCOB, U3 KOTOPBIX Haubojiee pacipo-
CTpPaHEeHbI IPEeJICTABUTENN KJIacca X80UHbLX.

Paspe3 cTBONa XBOMHOIO fiepeBa

3abosoHHas gpesecnHa CepAauesuHa i "' '
Sfaposas gpesecnHa

Kambuin

BenbBu4us

Hanneis
cMonsl

Yewwymn Kopku
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'} Paspes
XBOWHKU

MpopocTku
NUCTBEHHULbI

OTAEN FONTOCEMEHHBIE PACTEHUA

XBOW-
Hble

CaroBHwu- MMHKroBble

KOBbIE

3degpo-
Bble

IlouTn BCe BUABI XBOMHBIX MPEJCTABIEHEI Jepe-
BbAMHU (COCHA, enb, nuxma, tucmeennuya). B cu-
fupcKoii Taiire OrpoMHEIe IJIOMIALN 3aHATEI JLLLC -
8eHHUYelL, a B IOYKHBIX paiioHaxX Hallleil CTPaHBI U B
CpennszeMHOMOpBE IIIMPOKO PACIIPOCTPAHEHBI KUNa-
pucosvie u mucogsie. B I0:xu0it AMepuke u ABcT-
PaJHH rOCIOACTBYIOT APYyTHe roJIOCEMEeHHbBIe pacTe-
HHS — KPYIHbIE NePEeBbs apayKapuu, Kaypiu u ap.

CrpoeHMe rosioceMeHHbIX MMeeT XapaKTepHBIe
ocobennocTu. Cpeam rosioceMeHHBIX GOMBIIOE KO-
JIMYECTBO [PEBECHBIX (OPM, HMEIOIUX II0Yac
KPYIIHBINA, XOPOIIO BBIPa’KeHHBIH CTBOJI. XOpPOIIOo
U3BECTHBI TaKHMe TUIaHThI, KaK CeK60ilU, COCHbL.
ViMeHHO i1 XBOWHBIX XapaKTepHA HauUOOJIbIIas
IPOJOJIKUTEIBHOCTD JKUBHU: JOJITOMKUTEIN JTOMKH-
BaIloT 10 3—4,5 ThIC. JeT. B crebie Ha MonepeuHOM
paspese pa3iuyaioT TOHKYIO KOPY, BHYTPEHHIOK
9acTh KOTOPOM COCTaBJISAET Y6, XOPOIIIO PA3BUTYIO
Ope6éecuny u ILJIOXO BBIPAYKEHHYIO cepOye6unYy,
COCTOAINYIO U3 PBIXJIOHN 3amacarolneil mapeHXHMEI.
B crapeIx cTBONax cepanesuHa egBa 3ameTHa. [pe-
BECHHA TI0JIOCEMEHHBIX YCTPOEHa IIPOoIe, 4YeM y
IIBETKOBBIX DPAaCTeHHII, OHA COCTOUT B OCHOBHOM U3
mpaxeud — MEPTBBIX BEPETEHOOOPABHBIX KJIETOK
C TOJICTBIMH O0OJIOUKAMHM, BBIIOJHAIOIIAX HIPOBO-

—
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CocHa NlucrBeHHULA Enb
JAIYIo U onopHyIo GyHKIHK. IlapeHXMBl B JpeBeCHHe 09eHb MaJjo
WJIA OHA COBCEM OTCYTCTBYET. ¥ MHOTHX BHJIOB B KODE U JpeBecuHe
UMeIOTCS CMOJISIHBbIe KaHAaJbl, 3allOJHEeHHBIe CMOJIOH, 3()UPHBIMHA
MacJiaMU ¥ IPpYIMMU BemniecTBaMu. VcmapeHus 9THX BEIeCTB co3a-
IOT XapaKTepHBIN apoMaT XBOMHOIO Jieca.

JIucTbs v GOJIBIIMHCTBA XBOMHBIX JKECTKHE, UroabdaTeie (x601)
U He omajalT B HeOjarompusaTHOe BpeMsa roja. OHU MOKPBHITHI
TOJICTON KYMUKyaol — cjoeM 0co00ro BeIecTBa, BHIAEIAEeMOro
HOKPOBHOI TKAaHBIO — KOXKHIEH. Yembuya norpykeHsl B TKaHb
JWCTA, YTO CHHUIKAeT HCIapeHHe BOJbI; 3aMeHa HUIVI IIPOMCXONUT
[IOCTEITeHHO B TeueHUe Beeill 3JKU3HU pacTeHusd. Y APYTHX roJIOCeMeH-
HBIX, HAIIpUMEDP Y CArOBHHMKOB, JIMCTOBAA IJACTHHKA HAIlOMHHAaET
JINCTHA MaJBM U JPYTUX IBETKOBBIX DACTEHHUIM.

PazMHOKeHNe XBOUHBIX, HATIPUMED COCHbL, TIPOUCXOAHUT CIEAYIO-
muM obpasom. CocHa — 000erojioe BeTPOOIbLIAEeMOEe pacTeHHue. Ha
MOJIOABIX cTedJisiXx 00pasyloTcd ABa BHa IIHIIEK — YKOPOYEHHBIX
noferoB: My;KCKHE U JKeHCKHeE. :

Myscckue WuulKw, PACIOJOXMEHHbIe Yy OCHOBAHUA MOJIOABIX
m0Geros, COCTOAT U3 Hoiee MEJIKUX IInIIedeK. Baoab ocu TaKoi mu-
[IeYKH PacHoyIoKeHs! yenryiiky. Ha auHedl cTOpOHE YellyeK HaXo-
LAATCSA 1O [BA NBLAbUEEBLX MEUKa, B KOTOPbIX 00pasyloTcs MukK-
pocnopust. I3 HUX (GOPMHUDYIOTCA MY¥KCKHE raMmeToUThl — NbLib-
yeavLe 3é pra. 3peiioe NbLILIEBOE 3ePHO COCTOUT U3 JBYX KJIETOK.

MaJieHBKME KpacHOBATbIe dHCEeHCKUEe WUWKW, CUAAINe Ha Bep-
XYIIKaX MOJIOJbIX MOOEeros, TOXEe COCTOAT U3 OCH, HA KOTOPOH pac-
MOJOKEeHb! yelnyiKn, Yemyy »KeHCKUX IINIIeK II0IapHo cpacTaT-
cs1, ¥ MEKIY HIMU pasBUBaeTcA cemazawamork. B HéM obpasyercsa
ranJIoufgHas mezacnopa. B pesyibpraTe eé MHOTOKPATHOTO JIeJIeHU
BO3HUKAET JKeHCKUil rameroduT — OOBIUHO JBa MOJIOBBIX OpraHa
¢ AUIEKJIETKON B Ka)XJIoM, U andocnepm, BIIOCIEACTBUU IINTaIO-
it sapoasini. ITo3Hel BeCHO! Wiy B HavaJe JeTa O0MIbHOe KO-
YeCcTBO MNbLJIbIbI, AOCTABJIAEMOIl BETpPOM, IOIIaZaeT Ha MKEeHCKYIO
mumky. IIbIIbIeBOe 3ePHO IIpOpacTaeT, CIepMHM IO MIBLJIBIIEBOM
TpyOKe JIOCTUTAeT SHIEKJETKN U CAMBAETCA C Hell — IPOHCXOAUT
OILJIOJOTBOPEHHue. ¥ COCHBI MEXK/IY ONBLIEHHeM U OIJIOJOTBOPeHHeM
npoxonaur 12—14 mecanes. CoefuHsAsACH, criepMUi B SAUIEKJIeTKa
06pasyIoT KJIETKY C IBOMHBIM (murnongHEBIM) HA6OPOM XPOMOCOM —
3UTOTY: 9TO IepBad KJeTKa cnopodura.

|



lMpopocTKy COCHBI

MeinbueBkle
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ITocne omomoTBOpeHUs AMIEKISTKH U3 CeMf-
3a¥aTKa pasBHBAaeTCA CeMsdA C 3aIacOM HHUTATEeNb-
HEBIX BEIIECTB, KOTOPOE OJeTO 3alllUTHBIMHA 060JI0U-
kamu. Ha BTopoii roz mociie o6pasoBaHus KeHCKOIT
IIUINKKY W IIepeHoca Ha Heé MUKPOCIIOpP ceMeHa
C «KPBLIBIIIKAMH» BBICHIIIAIOTCH, PABHOCATCSA BET-
poM H, Imornajgas B II0O4YBY, IPOPACTAIOT.

3HaueHue ronocemeHHbIX. I'oslocemennbie pac-
TeHUs HUIpalT BaXXHYI pPoJb B npupoze. OHu
SIBJISIOTCA OCHOBOM DaCTHTEJIBHOIO IIOKPOBA PAZA
buoreorpaduueckux 30H HalIeil IIAHETHI, HAIPHU-
Mep CUOMPCKON TaWru, mocraBiss B aTmochepy
3emiiu SHAYHUTEJBFHOE KOJHNYEeCTBO KHcJIopona.
B nameit crpane okosno 90% JecoB mpeacTaBIeHb
Pa3IMYHBIMU BUJAaMHU TIOJIOCEMEHHBIX DACTEHWI.
Hx ceMeHaMu NMHUTAIOTCA MHOTHE IITHILLI (xoecTsr)
U MiekonuTamue (6eaxu, rpedyHs). Mcnoabay-
€T TO0JIOCEMEHHBbIe DACTEeHUS M YeJIOBEK B CBOEll
XO3ANCTBEHHON NeaTeabHOCTH. TaKk Ha3bIBaeMbIe
KopaleJIbHBIe COCHbL, NUMEIOIIUe BLICOKUI IIPAMOit
CTBOJI, B IpEXXHHEe BpeMeHa WCIIOJb30BAJIHCH B
Kopabuiectpoenun. Beck nmapycusrii (1ot mocrpoen
B OCHOBHOM U3 COCHbl. MHOIrMe u3 XBOHHBIX U Ceii-
4ac NpeKpPacHbI CTPOUTENBHBIN MaTepuas. Kpome
TOT'0, M3 COCHBI IIOJIyYaloT OyMary, KapToH, CKUIIH-
Aap ¥ MHOIO JPYyruX nNpoAayKToB. CepAareBuny
HEKOTOPBIX TPONUYECKUX (hopM (Hanpumep, cazos-
HUK08bLX) yIIOTPEOIAIOT B TAIILY.
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BeTku cekBonu
BeYyHo3enéHon
€ MY3KCKUMM
WKLeYKamMmm
1 3pensLIMm

KEHCKUMMN

WULLIKaMKW

BeTku cOCHbI

L KeapoBou CpaBHuUTENbHas
Popa Keagp — ApesHeunln n Kepgpa BblCcOTa
B CEMEeCTBE COCHOBbIX. rMManamnckoro cekBoiim (cnesa)

Keap moxeT pacTi Ha BbicoTe
2500 m Haf ypoBHeM Mops

v enu (cnpasa)



OrpomHble wniikm
apaykapum

Yunurickom

AOCTUratoT Maccel
1,5 kr. B Hux —
cbeqobHble
cemeHa

3oHTU4Han dopma’
KPOHbI apaykapuu

BeTka ruHkro
ABYNONacTHoro

COCHBbI

NambepTa
B MONOBUHY
HaTypanbHoOn §
BENYNHbBI CemeHa nopokapna
pacrnonoxeHs!
BHelHe caroBHUKM Ha ApKow

HarnoMu1HaroT nanbMbl MACUCTON
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11.

P

KaxoBbl 0COGEHHOCTH CTPOEHUA TOJIOCEMEHHbBIX PacTeHHE?

Kaxue pacTeHusi OTHOCATCA K XBOHHBIM? IIpuBejuTe IPUMeEpHL.
HaszoBuTe 0c06EHHOCTH CTPOEHUA XBOWHEIX.

Kax ycTpoeHa ApeBecuHa rojloceMeHHBIX pacTenuii? Kakue XuMu-
JecKHe BeIeCTBa COCTABJIAIOT €6 OCHOBY?

Yro takoe cema? YeM ceMs OTIINYAETCS OT CIIOPBI?

Kax yCTpOeHBI MYIKCKH€ 1 XKeHCKHUe MUK COCHBI?

OnuIIuTe IPOIECC PA3MHOIKEHUSA COCHBI. 3apUCyiiTe CXeMy Ku3-
HEHHOTO IITUKJIA, '

Kax BBI AyMaeTe, KaKyiO POJIb UIPaiOT I'OJIOCEMEHHBIe PAaCTeHHs
B mpupoze?

B uém 3akaiouaeTcs X03s1CTBEeHHOEe 3HaUeHHe I'0JIOCeMEeHHBIX pac-
reanit? Cocrasbre Tabauy (pabora B MalNbIX IPyNNax).

Kaxk BBI fymMaeTe, KaKue IPeuMyIllecTBa I1epes CIIOPOBBEIMH pacre-
HUSMHI Ja6T roJIOCeMeHHBIM HaIn4due ceMeHu ? '
CocraBbTe pa3BEpPHYTHIN IJIaH naparpada.

JlaboparopHas pabora
BeimosauTe pabory Ne 6 zna c. 10—11 (JITaGoparopHbie paboTEI).

Pa6oTa ¢ KOMMbIOTEPOM

O6paTuTech K 2JeKTPOHHOMY IIpHJIOeHHUI0. Msyuure MarepHall
U BBITIOJIHUTE MTPeJIoKeHHbIe 3aJaHud.

@ NIHTepHEeT-CCbIIKU

1.

2.

http://botany.pp.ru/sistemplant/fern (Orpen IlannopoTHUKOBUA-
uele. Knaccuduramnms)

http://www.ebio.ru/bot13.html (IlamopoTHHKOBHIHBIE. Xapak-
TepPUCTHKA U IpoHcXosxaenue. UimmocTpanun)

|

[onoceMeHHble pacTeHUs MMEIOT BCe BEreTaTUBHbIE OpraHbl — KOPHU, creb-
W, NUCTBS. Y HUX MOSIBNSETCS CEMS, B KOTOPOM 3apOoAbILl 3alUMLLEH OT Hebnaro-
NPUATHLIX BO3AEWUCTBUM BHewHen cpeAbl u obecrneyeH mMuUTaTeNbHbIMA Belle-
CTBaMM Ha MepBbIX 3Tanax paseuTus. ONNOAOTBOPEHNE He 3aBUCUT OT MpuUcyT-
CTBUA BOAbl. XBOMHbIE PacTEHUA OTHOCATCA K OTAeNy ronocemMmeHHbIX pacTeHun.
B Halweii crpaHe Gonee 90% Necos NpeAcTaBieHbl XBOMHbIMU pacTeHUAMM, ume-
jOWMMK Bonblloe npakTUyYeckoe 3HaueHue.




OTpen MNokpbiToceMeHHbIe
(LiBeTKkoBbI€) pacTreHus

OcHoBHas 0COOEHHOCTH DTON I'PYHNIBI — HAJUYHE
IBETKOB U IIOKPBLITOCEMAHHOCTE. CeMAMOYKa I[BET-
KOBBIX, B OTVIMUME OT ronoceMeHHBIX, 3alTHIneHa
OT HeOJIAarompuATHBIX BO3AEMCTBHII 3aBSI3BIO, OT-
CIOla ¥ HasBaHHE dTOr0 OTHeJjia pacreHuit — Ilo-
KPBITOCEMEHHEIE,

IloxpeiToceMeHHBIE — HauboJee MO3AHSAS DBO-
JIIOIMOHHO U caMasi 6oraras BUAAMU IPYIIIA PACTH-
TEJIbHOTO MHUpa: IO YUCIy BHIOB (oxoyio 250 TrIC.)
OHH IIPEBOCXOASAT BCE OCTAJILHBIE I'PYIIIBI BHICIIINX
pacTeHuii, BMecTe B3ATbIe. 350 ceMeliCTB IBETKO-
BBEIX COCTaBIAIOT ABa KJacca — J[8ydonbHble U
OdnodonvhbLe.

IIBeTKOBBIE IPOU3PACTAIOT BO BCEX KJIUMATHIUE-
CKHX B0HAX U B CAMBIX PAa3HBIX 3KOJIOTHUYECKUX
YCJIOBUAX — OT TPOHNMYECKHUX JIECOB /IO IIYCTHIHD U
TyHAp. Illupokoe pacmpocTpaHeHue BTHX pacTe-
HUM 00YyCJIOBJIEHO IIPOTI'PECCHBHLIMH OCOGEHHOCTS-
MU MX CTPOEHHUS, KOTOPbIe OHU IMPHUOOPESH B IpPO-
[ecce SBONMIONUH, — IIpeXxiJie BCEro o0pasoBaHUeM
ILIOJ0B, 06ecneunBaloOIiNX 3alUTy CeMIH B HebJa-
FONPUATHBIX YCJOBUAX M HUX HPOAOIKUTEILHYIO
COXPAaHHOCTb.

CrpoeHue OpraHoB y BETKOBBIX JOCTUTAET HAU-
OoJbIIell CIOIKHOCTH, & TKAHH WX XapaKTepu-
3YIOTCS BBICOKOM CTENEeHBIO CHeNHUAJIU3aIluN, T. €.
MaKCHMAaJIbHO IIPUCIIOCOOJIEHBI K BRITIOTHEHUIO KOH-
KpeTHBIX pyHKnui. IIpoBoaamasn cucremMma moKpsI-
TOCEeMEeHHBIX obecrneunBaeT ObICTPBINA IPUTOK BOALI
U MHUHEPaJIbHBEIX BEIIECTB OT KOPHEH K JHUCThAM,
IIOYKaM, IBETKAM U OTTOK OPTAaHUYECKUX BeIIeCTB.

1 IBETKOBBIX XapaKTepHBI HHTEHCUBHBIH 06-
MeH BeIlleCTB, OBICTPOE HAKOIJIEHNEe OPTaHUYeCKO-
ro BemecTsa B Ipoiecce (orocuHTesa, 06paso-
BaHHEe DPasHOOOpas3HbIX OMOJOTHYECKH AKTHUBHBIX
BeIeCTB, OBICTPHINA POCT U BCJIEACTBUE 9TOTO IIPH-
CIIOCOOJIEHHOCTh K CAMBIM Pa3JIMYHBIM 9KOJIOTHUe-
CKUM YCJIOBUAM. PasBurne MyKCKOro 1 KeHCKOT0
raMmeTo(UTOB y MOKPBITOCEMEHHEIX IIPefieJbHO CO-
KpallleHO: OHM NpeACcTaBJIeHb! JIUIIL HEKOTOPBIMHU
JacTAMHU IBETKA — 3aPOJBIIIEBBIM MEIIKOM, HAX0-
AAIIIMCSA B ceMA3a4YaTKe, U 3PeJIbIM IBLIbIEeBBIM
3EPHOM.

CeManoyYyku L{BETKOBbIX
pacreHuit 3atmiLeHb!
3aBA3bio

MpoM3PacTaloT B pasHbIxX
ycnoBusix



Beé MEOroo6pasue IBETKOBBIX PACTEHMI MOKeT OBITH CBENeHO
K JIByM OCHOBHBIM THIIaM — Opeéecromy (HepeBbd 1 KYCTAPHUKH)
u mpaéanucmomy. TpassaHUCcTad KU3HEHHAT (opma, CBOICTBEH-
HAas GOTBITUHCTBY IOKPHITOCEMEHHBIX, XapaKTepusyeTcs 60Jiee BbICO-
KOIi IPMCIIOCOBIEHHOCTHIO K PE3KIM K0JIe0aHuAM yCJIOBHIA BHEITHEH
cpenEl, ueM apesecHas. TpaBbl — MOJIOJAsA B 9BOIIOINOHHOM OTHOIIIE
HUY TPYIIIA PACTEHHIl, KOTOPas IPOMU30IILIa OT APEBECHBIX (POPM.

I[BeTKOBBIE — eNUHCTBEHHAd IPYIIa DPACTeHMHI, cnoco0HaA K
06pA30BAHMIO CIOMKHBIX MHOTOSPYCHBIX COOOIIECTB, BKJIOIAIOIINX
U TPaBBI, U KYCTAPHUKHU, U J€PEBBS. |

YXuisHeHHble hopMbl LIBETKOBbIX
pacreHuii B MHOrOSIPYCHbIX
coobLecrBax

NewmnHa obbIKHOBEHHAA

bepé3sa nosucnas Q.

Koctép

' M Be3ocTbin

[
.- 1

\_/ | “ TpaBbi




CrpoeHue noxkpbiTocemeHHbix. Teno mBeTKO-
BBIX DACTEHUU IMOAPA3AENSIOT Ha MOGEroByi0 u
KOpHeBYIO cucreMmsl. KopreBas cucrema npezncras-
JIeHa IVIABHBIM, OOKOBBIMU U IPUAATOYHBIMU KOP-

- Hamu. IloGerosas — oGpasosana crebiem u pacmo-

JIOJKEeHHBIMH Ha HEM JIMCTHAMH M IIOYKAMH; Ha

cTebJIe MOTYT Pa3BUBATELCSHA OPraHbl BOCIIPOM3BEe-

HUA — LBETKH, CEMeHA U IIJI0IbI.

BosnbmuHCTBO APEBECHBIX I[BETKOBBIX 06GIAAAIOT
AEPEeBAHUCTBIM CTeOJIeM, HOCTUTAIOIUM B BBLICOTY
WHOIIA HeCKOJIBKHX HEeCATKOB MeTpoB. Bce cospe-
MEHHBIEe JIepeBbs, 3a UCKII0YEeHNeM I'0JI0CEMeHHbIX,
TAKHUX KaK XBOWHBIE M TMHKIO, OTHOCAT K IIBETKO-
BBIM PACTeHUAM, OJHOOJIBHBIM HJIHU JBYI0JIbHBIM.

Cpenu oHOZMONBHEBIX pPAaCTeHMIT [epPeBbes cpas-
HUTEJIbHO HEMHOro. B oTiuuue OT ABYAOJBHBIX
OHH HMMEIOT OOBIYHO HEeBETBAIIUECHA CTBOJIBI. Hau-
Oojlee M3BECTHBIE W3 HUX — HECKOJBKO COTEH
BUJIOB nasbM, HAIPUMeD TaKUX, KaK (QUHUKO-
6asa W KOKOCO8as, OOUTAIOIINE B TPOINYECKOM
1 CcyOTPOIHMYECKOM IoAcaX. BOJBIIMHCTBO xKe
APEBEeCHBIX BUJOB IIPUHAIEIKAT K ABYI0JbHBIM U
PacnpocTpaHeHBl B Da3JIMYHBIX palfoHax Mupa.
Muorue u3 HuX 06JaJalOT LEHHOH ApPEBECHHOIH,
B YacTHOCTH Muk, 4épHoe H KpacHoe Oepeso.

CrpoeHue LBETKOBOro
pacreHus s v

>




K umciay OOBIYHBIX JepeBbeB YMEPEHHOro Iosca
orHOCATCH AY0, Aceib, OyK u Oepéza. Ouu oGpasy-
I0T CMeIIaHHbIe Jeca, HEPEeJLKO ¢ IPHUMEeChIo U APY-
TUX BHUJIOB, YACTO KAUWLMAHA Ha wore.

TonmiuHA CTBOJIA OIIpEeJeNAeTCs Ku3HeAeATe b
HOCTBIO CJIOA KJIETOK, CIJIOIIHBIM KOJbILOM OKpPY-
JKAIOIero JpeBecHHY CTBOJA K Ha3bIBAeMOI'0 Ka -
6uem. Jlenenue dTHUX KJETOK, JEXKAIUX IION
KOpOii, ¥ IPUBOJHUT K YTOJIIEHHUIO JepeBa: MPOu3-
BOAMMBIe KaMOueM KJIeTKH OBICTPO CIelHaTH3u-
pyIOTCs, NpeBpamiasichk B 3JIEMEHTBL HpOBOﬂﬂmeﬁ Cxema 0GpaszoBaHus
CcHCTEeMbI CTBOJIA, II0 KOTOPO BOZA U HEOOXOJAUMBIE rogu4HbIX Kosew
MHHepaJbHbIe COJY TPAHCIOPTUPYIOTCS K BETBAM
H JIHUCTbAM.

C BO3pacToOM y BCEX PACTEHHUN B CTEHKAaX KJIETOK
TKAHU, IPOBOAAIEH BOAY, MOABIACTCA JUTHUH —
[IJIOTHOE BeIleCTBO, OIpPeHessioliee TBEPAOCTh U
IPOYHOCTH CTBOJIA. VIMEHHO JIMTHUH IIOMOTaeT
IepEeBbIM JepKaThbCA IPIMO.

B orsimuue OT XBOHMHBIX, IPOBOJANINE DJIEMEH-
THI KOTOPBIX MpPEACTAaBJIEHBI TPaXengaMu, y ITOKPhI-
TOCEeMEHHBIX, HapsAAy C HUMH, B JAPEBECHHE HMe-
foTcsa GoJiee COBEpPIIEHHbBIE dJIeMEeHThl — mpaxeu,
unu cocydvi. ITO ONHODPAAHBIE TAMH KJETOK,
eperopofikiu MeykAy KOTOPBIMH PpaspyIIaroTcsHd,
U Tpaxesl IpeJCcTaBIAeT cOOON JIMHHYIO IOJYIO
TpyGKy: IO Heil Boja ImepeMelaeTcs ObicTpee, YeM
110 OAHOKJIETOYHBIM TpaxemnjgaM.

Ilenenne KJIeTOK KaMOus B Pa3HBIX YCJIOBUAX
UAET HepaBHOMEpPHO. B yMepeHHOM IIosce JIeTOM
IepeBbsA pacTyT ObicTpee, YeM oceHbio. B mrore
CJIOH JApeBecHHBI, HAapoCIIeld 3a JIeTHUE MeCAIbl,
BRINVIAAUT Ha cOmjaax 0ojee CBETJIBIM KOJBIOM.
Biaromapsa aTomMy BO3pacT jepeBa JIENKO ollpeje-
JINTH, IIOJCUYNTHIBAA TOAUYHbIE KOJIbIa. B Tponu-
KaxX CKOpPOCTb pPOCTa JlepPeBbeB OlpeeiaeTca yepe-
JOBaHUEM CYXOT0 M BJIaXHOI'O CE30HOB.

IToxpeIBaloIasi CTBOJ AepeBa npobKa siBjiser-
cs TIPOAYKTOM JleJIeHUsI KJIETOK 0co00M TKaHUA —
npo6roeozo kambus. IIpobkra CUIBHO BAPbUPY-
€T 110 TOJIIIIMHE U COCTaBY ¥ Pa3HbIX BUJIOB JlePeBb-
eB. Takx, y 6epés3nbl OHA TOHKAs U ITOX0Xa Ha Gymary,
Torma KakK y npobixosozo dyba — rybuarasi U OUeHb
ToJjicTasg. ¥ HEKOTOPHIX JlepeBbeB, PacTyIIUX B ca-
paHHax, NpobKa ycTolumBa Hake K JeNCTBHIO
OTHA. Tpaxenpa Cocyq
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OceHHue BeceHHune
KneTku KAeTKu

Npoeopawmue
NMeMeHTbl
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Jluctbsl nepeBreB UpPesBHIUANHO PAa3HOOGPABHBI [0 BeHYUHE W
(bopme 1 MOryT OBITE IPOCTHIMY U CIOKHBIMU. FXHUBHB KA [0T0 JIIC-
Ta Ha JiepeBe UMeeT CBOI CPOK, U ero IIPOJOIKUTEeIbHOCTh 3aBUCHT
OT KIMMaTH4YeCKUX (PaxKTopos. MHOrMe epeBba YMEpPeHHOro 1mosca
cOpachIBAIOT JIMCTBY KaKAyIO OCeHb, a BECeHHEIH IOPOH OHA TTOABIIA-
ercd BHOBb. Takue JepeBba Ha3pIBAIOT ZUcmonadnstmu. B nporu-
BOIIOJIOJKHOCTE 3TOMY Y 6€14HO3CNEHBLX 1ePEBbEB JIUCThA OTMHUDA-
IOT U 3aMEHSIOTCA HOBBIMU 0Ge3 ONpefeéHHOIO MOPALKA KarKIble
ABa-TPU rojia, a HHOIJA U Jame. BoIbMMHCTBO TpONUYECKUX Aepe-
BbEB — BEYHO3EJIEHLIE,

Y IpeBeCcHBIX IOPOJ YMEPEHHOTO MOACA IBETKH OOLIYHO MAIO3a-
METHBI, HEPEAKO [0 TAKOH CTemeHH, YTO HECHeIUaJHCTy BOOOIIe
KajKeTcs, OyATO 9T epeBbs He LBETYT. DTO 06BACHIETCS TeM, UTO
OHU ONBLIAIOTCA BETPOM U MM He HY)KHO HPHUBJIEKATb JKXHUBBIX OIIbI-
JUTEeNe — HACeKOMBIX. ¥ TeX e APeBeCHBIX PAaCTeHWHIl, KOTOpbIe
ONBLIAOTCA HACEKOMBIMHU (HAIPUMED, MHOI'HE KYCTAPDHUKH, JUAHBI
U TPOIMYECKHEe ePeBbsA), OOBIYHO KPYIHBIC, APKO OKpAalleHHBIe
U 4aCTO CUJIbHONAXHYIIIKE [IBETKHU.

PesyjibraT ycrnemrHoro onsuleHMs — ILIOABI AepeBa. OHU CTOJE
’Ke PasHOOOpasHbl, UTO U NBeTKH. B KauecTBe MpUMepa MOMKHO apm-
BECTHU KpBLJIaThle IJIOABI KJIEHA M fACEeHs, ODOMHBIE «OpeXH» paga
TPONIHYECKUX JEpPeBbeB, HaIIPUMeD KOKOCOBOM IaJlbMbI, COUHBIE
IJIOAB! 510JIOHD U CJIMB, IOX0KHe Ha 6O6BI TOPOXa IIJIOABI AKALIUIA.

PazmHo)eHVe nokpbiToceMmeHHbIX. Kax Bel yxe 3HaeTe, Oprausl
IIOJIOBOT'O Pa3MHOXEHUS IOKPBITOCEMEHHBIX PACTEeHUIl — IIBETKH.
IJeemor npexpcrasasier cob60il BUION3MEHEHHEIH o6er.

Hecmorpsa Ha orpoMHOe pasaoo6pasue GopM IIBETKOB, B UX cTpoe-
HUHM MOYKHO OOHaApy»KUThb M obIiue uepThl. 1[BeTOK pasBuBaercs Ha
Y6emonoicKe, pacIIuPAIOLIENCS B Y6€moaioice, Ha KOTOpoM (hop-
MHUDPYIOTCS OCTaJIbHEIE eI'0 YacTH. M3 MeJIKHX 3eIE6HbIX JIUCTOUKOB —
“auwenucmuroe obpasyercd Hauiewka, U3 SPKO OKPAIIeHHBIX
nenecmxo6 — gernwui. OHU BAIUIAIOT TVIABHBIE YACTH I[BETKA —
necmurx U moulHUHKU OT MEXaHUYECKHUX IMOBPE;KICHUH, 8 BeHUNK
Y HaCeKOMOOIBLIAEMBIX PACTEHHH €Ié U IPUBJIEKAeT HACEKOMBIX.

TBIUMHKY COCTOAT U3 MbILUHOUHBLX HUMell U NblAbHUKA, rue
obpasyerca nuiasya. B mecTuke pasimyaior IMUPOKYIO 3A6a30b,
TOHKHI cmonbuk u puiavye. VI3 3aBa31 pasBUBAIOTCA NA0JbL.

Y HEKOTOPBIX MOKPBITOCEMEeHHEIX PACTEHUH IIBETKY 060enonsLe,
T. €. HMeIOT U MeCTHK U ThIUYUHKH, V APYruX Jubo KeHCKUue — nec-
muiHbsle, Tu00 MyKCKUE — MblUUHOYHBLE IIBETKU. B mocieqaem
clay4dae Ha OXHOM PACTeHHH MOTYT Pa3sBUBATBLCS JIUOO [IBETKHU OTHOTO
moJia, 1160 U Te U Ipyrue BMecTe.

¥ MHOruX pacTeHwmii, HanpuMep 21a0U0NLYCO8, ZUAUUHMO8, ACmpP,
2eopz2uino6, IBETKH COOPAaHEI B COYBEMuUl.

Ecres pacrenus, oGpasyoliue HepacKpPLIBAIONIMECS MBETKU, —
9TO HEKOTOPBIE PualKu, A4mMers U Ap. JIJist HUX e JUHCTBEHHBIN CIIO-

o



coB OMBIICHUS] — CAMOOTIbLIEHVE B IIpejiesiax ofHoro nserka. Onna-
KO JUIA OOJBIIMHCTBA IOKPBITOCEMEHHBIX THUIINYHO nepeKkpécTHoe
OIbLJIeHEe — IIepeHOC MBLLILIEI BEeTPOM, HACEKOMBIMH, MTHIAMN
¢ OZHOTO pacTeHHus Ha APyToe.

O6pasoBaHHEe MYsKCKOro raMero(uTa IPOMUCXOAUT CJIEAYIOIMNM
ob6pazoM. B pasBuBaronieiics ThIYNHKE BOSHHKAIOT MBLIPHUKM, roe
dopMUDYIOTCS MUKPOCIIOPEI. B MUKpocmopax fpo AEInTCd, B pe-
3yJbTaTe 4ero MUKPOCIOpa mpeBpalaercd B MYKCKOI ramMeTo(pur,
comepsKaIIuii [Be OJUHAKOBBIE KJETKM — BereTaTHBHYIO U reHepa-
ruBHYIO. Ilocie monafaHusa IbLIBIEBOr0 3epHa Ha PHLIbIE MeCTHKA
OHO TIPOpACTaeT, W IBLIbIeBas TPyOKa, pasBUBIIAfCA U3 Berera-
TUBHOM KJETKM, IOCTHUTaeT ceMasadaTka. B 970 BpeMd AApOo reHepa-
TUBHON KJIETKH AEeJHTCHA, B pe3yJibTaTe dyero obpasyioTcs ABa CIEp-
MHHA. &

HauaJjio 3KxeHCKOMY ramMeTo(uTy AaéT ofHa U3 KJIEeTOK Meracuop,
o0pasyiouxcs B ceMAnouke. MarepuHCKasd KJIeTKa 3aPOABIIIEBOro
MeIKa o0pasyeT BOCEMb OTMHAKOBBIX KJIETOK, M3 KOTOPBIX OHA —
AfilleKIeTKa, IaTh JPYTUX HAYT Ha 00pasoBaHHe MKEeHCKOro raMero-
¢uTa — 3apOABIIIEBOTO MENIKa, a [Be OCTABIIMECH CIUBAIOTCA B
1neHTpe, POPMHUPYsS HEHTPAIBHYIO dunnoudnyro (T. e. comeprxa-
[1yI0 JBOITHON HaGOpP XpoMOCOM — 27) KJIEeTKY. B 3pesom KeHCKOM
rameroduTe UMeeTCH JUIIb OHA JKEHCKasd raMera — AAIEeKJIeTKa
¢ ofMHAPHLIM HAOOPOM HaCJIe[CTBEHHOI0 MaTepraja (1n).

OpuH 13 cnepMHeB OILIOJOTBOPAET SANIIEeKJIeTKY, U ero 2aniouo-
noe anpo (1n) cauBaercda ¢ ralJIOUAHBIM AAPOM (1n) ARLEKIETKH.
O6pasyeTca AUIUIONAHAA KieTka (2n), U3 KOTOpPO#l B AajbHeHIIeM
pasBuBaeTcsa 3apoAsIl. Bropoi CIIEPMHUH CIAMBAETCH C JUIIJIONAHBIM
[eHTPAJLHEIM ALPOM, B peayJjbrare 4ero BOSHHKAET mpunmaiouod-
HaA KJIETKa ¢ TpeMa XPOMOCOMHBIMK Habopamu (37). W3 Heé mMO31-
Hee Pas3OBLETCA NUTaTeJbHAsA TKaHB — 9HJOCIEePM. Takoit crrocod
OILIOZOTBOPEHUA HA3BAH O60UHBLM ONLO00OMEOPEeHUeM; ero oT-
kpbLI pycckuii yuénsrii C. I. HaBamun.

lMocne
onnoaoTBOPEHNSA

U3 LeHTpansbHo
KneTku

obpa3syerca
3Hpocnepm

13 AnLeKneTku
obpasyeTtca
3apogabiL




Cpasy e mocie omIofoTBOpeHHsT AHMEKIETKA
HauYUHAeT JeJUThCA. B pesynsrare MHOrOKpaTHOro

YKM3HEeHHbIA AeJleHusa (POPMUPYETCA TeJO 3apOoiblIla, KOoTopoe
LMK IIOCTEIIEHHO BpacTaeT B Maccy aggocnepma. Cieno-
l-lBeTKOBElK BaTEeJIbHO, B pe3yJbTaTe OIJIOLOTBOPEHHUA U3 siflle-
pacreHuin

KJIeTKN o6pasyeTcsa 3apoABINI, a M3 IEeHTPAIBLHOL
KJIeTKH — 9HJAocnepM. V3 cemamnouku mocie gBOIi-
HOT'O OILJIOZOTBOPEHHUA DA3BUBAETCS CeMsI.

ITocne Toro Kak mpowsoILIO OILJIOAOTBOPEHHE
ARNEKJIeTKH U HAYaJIoCh 00pasoBaHue 3apojbIia,
LBETOK BCTYIIAeT B HOBYIO a3y PasBUTUSA, KOTODAs
3aBepuaerca obpasosanueM mniaoga. ITniod — sto
Opras IBETKOBBIX PACTEHUH, KOTOPBINA Pa3BUBAETCS
M3 IBETKA U CJIYIKUT AJIA 3aI[UTHI X PACIIPOCTPAHE-
HUA ceMAH. B o0pasoBaHMM IIOZOB NPHHUMAIOT
yJacTHe ofHa UJIM HEeCKOJIBKO yacTell IIBeTKa: mmec-
THUK, OCHOBAHUSA THIYUHOK, JIEIIECTKOB M UAIIIeJIHC-
THKOB, a4 TAKKe [IBETOJIOMKE,

Boapmioe 3Hauenue B KUSHU I[BETKOBBIX MMeeT
Takyke 0ecroyioe — BereTaTUBHOE PAa3MHOMKEHHUE
OTAEJNBHBIMHU YaCTAMH PACTeHUs: KOPHAMH, CTe6-
JAMYJ UK JIMCTHSIMU,

B3apocnoe
pacreHue-
cnopo®uT (2n)

e
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O6pa3zosaHue
3Hgocnepma (3n)

Meinbuesasn
TpybKa
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finpo
BereTaTMBHom
KNneTku
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Knacc OgHogonbHbie. Y OJHONONBHBEIX, KAK BUJHO U3 Ha3BaHUA,
B 3apOoAbIIIe CeMeHU HAXOMUTCS OAHA cemsadons — IEepBBIA JIHCT
pacrenusi. Kpome TOro, OJHOMOJbHBIE CYIIECTBEHHO OTINYAIOTCA OT
IBYNOJBHBIX PAJOM IPU3HAKOEB: 1) y HUX MOYKOBATAs KOPHEBAA CHC-
TeMa; 2) TUCTHA B GOJBIITHHCTBE NPOCTHIE, ¢ AYTOBUAHBIM HUJIH IapaJ-
JIeJILHBIM PACTIOJIOMKEHHEM KHJIOK; 3) IBETKU TPEXYJIEHHOTO THIA,
7. e. UMCJIO UX YAIIeJIUCTUKOB, JIETTIECTKOB U THIYNHOK OOBIYHO KPaTHO
TpéM. BaskHellme ceMeicTBa Kjlacca — 3saxossle U Jluneiinele.

JlujeliHble IpeACTaBJI€Hb TPABAHUCTHIMU PACTEHUSMU, HAIPU-
Mep pasIUYHBIMYU BHAAMH J1YKA, LeCHOKA, JeKOPATUBHBIMM pacTe-
HUAMU — JAUAUAMU, MIOAbNAHAMU, 2UAUUHMAMU T [D.

CeMeliCTBO 3JIAKOBBIX BKJIouaeT Oojsiee 10 ThIC. BUAOB, Pacipo-
CTPaHGHHBIX ITOBCEMeCTHO. VIMEHHO K 3JIaKaM OTHOCATCHA nuleHuua,
podHCh, AUMEHb, NPOCO, KYKYpy3a (mauc), caxapHbvlit mpocmHuK —
BasKHeIIIe celbCKOX03AMCTBEHHBIe KYJIbTyphl, 6osee 10 ThIC. JIeT
HCIIONIb3yeMble UeJJOBeKOM B nuiy. MHoOTHe 31aKu 00pasyloT TpaBs-
HOH IOKPOB JIYTOB, II0JIell U JIECHBIX OIIyIIeK, COCTABJIAA OCHOBHOMH
pAIOH AUKHUX U ZOMAIIHUX TPaBOAAHBIX KUBOTHBIX.

Mpu3HaKv OAHOAONbHbIX pacTeHuiA

Cemsa Nucr KopeHb

CemeiicTBo JluneHble




CemecTBO 3naKoBbie

CemecTBO
OcoKoBbie

Knacc iBygonbHbeie. CucTreMaTuuyeCKUN IPU3HAK ABYAOJIBHBIX —
HaJInuue JIBYX ceMAmoJeil B 3apojbinie. [Ipyrue oyinuuTeabHbIE 0CO-
0eHHOCTH JABYJIOJBHBIX cJlefyiomue: 1) KopHeBas CUCTeMa CTep KHe-
Basd, C pa3BUTHIMU OOKOBBIMH KOPHAMH; 2) JHCThA KaK IPOCTHIE, TaK
¥ CJIOKHBIE, JKNJIKOBaHUE CeTYaTOe, JUNIhL Y HeOOJIBIIIOro Y1Cjia BUAOB
JKUIKOBaHMUEe MHOe (ABYIOJIbHOE PacTeHHe 1n0J0pOXCHUK UMeeT LyTo-
BUAHOE >KHUJIKOBaHWE); 3) LBETKH IIATH- U UYeTHIPEXUJIEHHOTO THIA
(T. €. YHCJIO YAIIeJIUCTHKOB, JENeCTKOB U TEIUMHOK KPaTHO YeThIPEM
WU 1ATH); 4) 9HAOCIEPM B CO3PEBIINX CEeMEeHAaX XOPOIIO BhIPayKeH
y pajga cemeicTB (nacéHo8blx, 30HMUYHbLX 1 Ip.), HO y 00008bLx,
COHCHOUBEMHbLX U APYTruX (Haupumep, (acob, 20pox, nodconHedu-
HUK) pasBUT caabo WA COBCEM OTCYTCTBYET, M 3allacHBIE IUTATeJb-
Hble BeIllecTBa HaXOATCSA HeIOCPEJCTBEHHO B CEMAIOSAX 3apobIiia.

KyabsTuBUpyeMble B AHKOPACTYIUE I[BETKOBbIE DACTEHUA 00B-
eIUHAIOT B BajKHeWIIMe cemelicTBa kpecmouysemuwvlx (kanycma,
pedvka, xpeH, zopiuya), 6obosvrx (ApeBecHble GOPMBI — aAKAYUIL,
MUMO3a; TPABBI — 20P0X, 000bL, 3eMAAHOU Opex — apaxuc, Kieeep,
JouyeprHa 1 gp.), nacnrénosvix (kxapmogenb, momamovt, OAKIAHCAN;
JIeKapCTBEeHHEIE pacTeHusa — 0ennadoHHa, Oenena), CAONCHOYBem-
Hbix (00ysanuur, 6acunér, pomMawlixa anmeinas, nuixma u np.),
posousemublx (po3bl, WUNOBHUK, AON0HL, zpywa, ailéa, 60apbLul-
HUK) 1 IP.

Mpu3sHaKy ABYAONbHbIX PAacTEHWUNA

Cems LiBeToK




CemetictBo KpecrouBeTHbIe Cemeticteo BoGoEble
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KOCTAHKa



CemeiicTBo MacnéHoBble CemelicTBO 3OHTUYHbIE
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HasoeuTe OCHOBHBIE IPHU3HAKH IIBETKOBLIX DACTeHMIA.
Pacckaxkure o ctpoeHuu nperka. KakoBo 3HaueHue serka? Ilpu-
BeJUTe IPUMePHI COIIBETHI.

Yro rakoe maox? CocraBbTe Tabauny « BUABI IJIOAOB U HX OpraHu-
sanuA» (paboTa B MaJbIX IPyIIax).

Yem 3amuiena ceManouKka MOKPhITOCEMEHHBIX PACTEHUHN?
Kaxyio GyHKIHNIO BRIIOJTHIET IIJI01?

Kaxkue xusHeHHble JOPMEBI BCTPEUYAOTCA V PACTEHHI?

Ha kaxwue wjgacchel JenaT OTAe] HOKphIToceMeHHBIX? IlaiiTe cpas-
HUTENBHYIO XapaKTEePUCTUKY OTHOAOJBHBIX U ABYAOJILHBLIX pacTe-
Huil. Pesysprarsl 3anecure B Tabiuny (pabora B MaJbIX IPYNIIIaAx).
IlpepnoxuTe CBOU BAPHAHTHI KJIACCH(DUKAIIHA TOKPHITOCEMEHHBIX
pacreHuii. Kaxoll KpuTepuil IoJjio’KeH BAMH B OCHOBY Ka’KJI0H U3
HUX?

Kak BBl gymaere, KaKue 0COOEHHOCTU MOKPBITOCEMEHHBIX TTO3BO-
JHJIA UM 3aHATH M'OCIOCTBYIOIIEE TOJOMKEHIE CPEIH PACTEHUH ?
HWcnoneaysa NOMOTHUTENBHYIO JJUTEPATYPY U pecypcsl ceTu UHTED-
HeT, pagdpaboTraiiTe IPOEKT 3UMHEI'0 caa B COOTBETCTBUH C 3CTETH-
YeCKHMU NpeACcTaABICHUAMIU O Au3aiiHe IMOMeIIeH .

JlaboparopHas pabora

Brinonaure pabory Ne 7 Ha c. 11—12 (JIaGopaTopHEIe paboTEI).

Paborta c KOMMblOTEPOM

ObpartuTech K 9JIEKTPOHHOMY NPUJIOMeHNIO. MayunTe MaTepHuas
M BBIIIOJIHUTE NIPeJIOYKEeHHbBIE 3aJaHUA.

NHTepHeT-CCbINKK

http://www.ebio.ru/bot16.html (l'omocemennnie. XapaxkTepucTu-
Ka U npoucxomjaenue. Uimocrpaiun)
http://www.megabook.ru/Rubricator.asp? RNode=3850 (Anda-
BHTHBII yKasaTeJb I'OJIOCEMEHHBIX PACTEeHHI, KpaTKHE ONHCAHUA
u n3obpaKeHusa)

MNMokpblToceMeHHble (LiBETKOBbIE) — caMble pacnpocTpaHEéHHbIE pacTeHUs Ha
3emne. ing HUX XapakTepPHO Hanu4ue LBETKOB M CEMSAH, 3aKNIOYEHHbIX B NNoA.



YTto Mbl y3Hanu o NpokapuoTax, rpubax
1 pacTeHUsax

EEIKTEPH“ — 3TO MUKpPOCKOoNMMyeckmne ogHOKNETO4-
Hble OpraHM3mbl. Mx kneTku He nMmeroT anpa. bBonblunH-
CTBO MUTAETCA OpPraHWYeckMMy BellecTBaMu MEPTBbIX
WU XMBBIX OPraHn3MoB, HO BCTPEYaloTCa U aBTOTPO-
dbl. Yenosek ucrnonblyeT OGakTepun ans nonyveHus
NPOAYKTOB NUTaHus. HekoTopble 6akTepun Bbi3biBalOT
TsXENble 3abonesaHns YenoBeka 1 XKMBOTHbIX.

MpuGbl — ocobas rpynna >uBbix opraHu3mMos. OHK
obnagaloT NpU3HaKamm U pacTeHun, U KMBOTHbIX. Oc-
HoBy Tena rpmba cocraBnset muuenvin. LLnsno4Hbie
rpubbl UMeOT eweé 1 nnogosoe Teno. Bece rpubel nuTa-
IOTCA rOTOBBIMWU OpraHM4yeckumu BeulectBamu. pubsbl
WrpaloT BaXXHYH POfb B KPYroBOpoTe BelecTs B Npupo-
ne, obpasys neperHon. MHorue rpubsl Yyenosek ncnonb-
3yeT B NULLY WAM NONy4YaeT U3 HUX nekapcrea. HekoTo-
pble rpubbl SBASIOTCA NapasvTaMu pPacTeHUn U XMUBOT-
HbIX, BbI3bIBAIOT 3aboneBaHuns (MMKO3bI) y Yenoseka.

JIMWwamHUKKY — 3TO0 CUMBUOTUYECKUE OPraHU3MBlI,
cocroawue us rpuba v Bogopocnu. 3enéHas BOAOPOCb
obpasyeT opraHudeckuMe BellecTBa, WCMOJb3yeMble
rpubom, KOTopbliA, B CBOIO o4yepefb, cHabxaeT BOAO-
pOC/b BOAOW U MUHEPanbHbIMW CONAMMN.

Bopgopocnu — 3To cbopHas rpynna pacreHnin. OHu
MOryT ObiTb OAHOKNETOYHLIMU U MHOTOKIETOUYHbLIMMN.
Teno MHOroKNEeTOYHbIX BOAOPOCIEN He MeeT BereTa-
TUBHbIX OPraHoB.

Mxu — 370 BbIClLME pacTeHus, y KOTOPbIX ecTb cTeb-
JIN W INCTBSA, HO BCTPEYAKTCA M CNOEBULLHbIE PAaCTEeHUS.




XBowwy, nnayHbl M NanopoTHUKK WMEIOT, NMOMU-
Mo cTebrneit U NUCTbeB, KOPHEBULLE U NPUAATOYHbIE
KOpHW. OpraHbl pa3MHOXEHUS Y HUX MHOTOKNETOYHbIe.
OnnogoTBOpEHME Y 3TUX pacTeHWii BO3MOXHO TONbKO
B MPUCYTCTBUN BOAbI.

fonocemeHHbie pacreHUs — [peBecHble pacre-
HUA, MMEIOT BCE BEreTaTuBHbIE OpraHbl. Y HUX Noasna-
eTcs cems, B KOTOPOM 3apofblll, NOrpy>XeHHbI B MNu-
TaTenbHylO TKaHb, 3aWMWEH OT HebnaronpuaTHbIX
BO3AENCTBMI BHelWHel cpegbl. OnnogoTBOpeHue He
3aBUCUT OT HanNM4Msa Boabl.

MokpbiTocemeHHble (LBEeTKOBbIE) pacTeHusa —
TpaBAHUCTbIE U ApeBecHble (OPMbI. ITO CamMble pacnpo-
CTpaHéHHble Ha 3emne pacteHus. [ns HUX XapakTepHo
Hanuyue UBEeTKOB W ceMAH, 3aKkN4YéHHbIX B nnog. Ce-
MeHHas KOXypa WU OKOSIOMNOAHWUK 3aLUMLLAIOT 3apoabiLl
oT HebnaronpusaTHbIX BO3aencTBUMA M obecneuymBaioT
ero nuTaTeNbHbIMKW BelecTBamm,

B 3BONIOLUMOHHOM pPa3BUTUM pacreHw}'l MO>XKHO Bblae-
nnTb Cnegyowme aTanbl:

1. Nepexon oT rannoMAHOCTU K AUMNIOUAHOCTH, T. €.
OT OINHApPHOro K ABOMHOMY Habopy XpOMOCOM B KNeT-
Kax. 3TO MoBbIWAET XWU3HECNocobHOCTb OpraHM3IMOoB U
YBENUYMBAET pe3epB HacNeAcTBEHHOW U3MEHYMBOCTH,
a 3HAYUT, BO3MOXHOCTb NPUCNocobneHmns K cambim pas-
HoODOpa3sHbIM ycnoBusaM. ITOT Mepexop Mpocnexmnsa-
eTcs MNpu ConocTaBfieHUKM COBPEMEHHbIX rpynn pacTu-
TeNbHbIX OPraHM3MOoB.

2. PasgeneHuve Tena Ha opraHbl (kopeHb, crebens,
JIUCT), pasBUTME MPOBOAALEN CUCTEMbI, YCIOXHEHWe
1 COBEPLUEHCTBOBAHME CTPOEHUS TKaHeNn.

3. Cneymanmsauma onbineHUsa C NOMOLLbIO Haceko-
MbIX N pacnpocrpaHeHMe cemMmsaH 1 NnogoB XNBOTHbIMMW.

4. YTpata cBfi3u npouecca NonoBoro pasMHoOXeHus
C BOAOW; Nepexop OT HapyXHOro OoryioAoTBOpPeHUs
K BHYTPEHHEMY; BO3HUKHOBEHME [BOWHOIO OMiaofo-
TBOpPEHUS.




I Yactb

LHapcreo XXusornbie

Mopuapcreo OpHOKIIEeTOYHbIe

b Tun CapKOXryTUKOHOCL|b! *.‘%‘_“_-{{F;.'__
» Tun CrnopoBuKm A
>l

b Tun VHbysopuu, nam PecHudHble

MopuapcTeo MHOrokneTo4Hble
Tun Tyoxku p Tun KnweyHononoctHble
Tun TMnockue yepsu p Tun Kpyrible 4epeu
Tun Konb4yaTtble 4yepsu p Trn Monniocku
Twvn YneHucroHorue

Tun Wrnokoxue p Tun Xopaoeble




[BYCTOPOHHAS CUMMETPUS

® Cpean obutateneit Halel nnaHeTbl HaCYUTbIBAIOT
1,5—2 MnH BUAOB XWUBOTHbLIX. VX M3yyeHnem 3aHnmaeT-
c Hayka 3o00m0rusa (OT rpey. «300H» — XUBOTHOE M
«noroc» — Hayka). XXMBOTHble XapakTepusyroTca cne-
LmMdryeckummn Yyeptamu.

OcHOBHbIe NMPU3Hakn XXUBOTHbIX

1. Bce XMUBOTHble MMEIOT FeTepPOoTPOMHBLIA TUN
NUTaHUs, T. €. MUTAIOTCA OTOBLIMM OpPraHUYecKnMm
BellecTBamu.

2. KneTku >XMUBOTHbLIX XapakTepu3yloTcsa OTCYyTCTBUEM
KNEeTOYHOW CTEHKW, NNacTUh, KPYrHbIX Bakyonem u Ha-
nMumem LeHTpronen.

3. XXvBoTHbIE NOoABMXHBI, 06NagaloT cneuuranbHbl-
MW OpraHamMmu ABuXeHus.

4. B otnnuue ot pacreHun, rpubos, baktepuid, y 6onb-
LWMHCTBA XXMBOTHbLIX UMEIOTCS CUCTeMbl OpPraHoB —
nuiieBapuTenbHas, AbixatenbHas, HepBHas 1 ap.

5. )XXusoTHble obnagaioT cneumduyeckumm ocobeH-
HOCTAMM obMeHa BeLecTs.

6. BONbWWHCTBY XUBOTHLIX, B OTIMYME OT pacTeHuw,
CBOWCTBEH OrpaHU4YeHHbIA POCT.

7. OAna XWBOTHbIX XapaKTepHa 4YE€TKas CUMMeTpua
Tena.

Y GONbLIMHCTBA XWMBOTHbIX, HaNpUMep Yy Mamnckoro
)KyKa, pe4HOro paka, nirywku, Bofika, UMeloTcs oauHa-
KOBble MapHble OpraHbl Ha NeBOM M MPaBOW CTOPOHE
Tena. Yepes Teno Takmx XMBOTHbLIX MOXHO MbICSIEHHO
NPOBECTU TONLKO OAHY MIOCKOCTb, AENsLLYIO XXUBOTHOE
Ha ABe 3epKanbHO-0AMHAKOBbIE MONOBUHbLI. OHU Ha3bl-
BalOTCA [ABYCTOPOHHE-CUMMETPUHHbIMW, a CUMMe-
TPUA UX Tenla — ABYCTOPOHHEN. [IBYCTOPOHHIO CUM-
MEeTpUIO TeNa MMelOT BCe aKTMBHO Mnepeasuratomecs
XUBOTHBbIE.

XXuBOTHbIE, BeayLwme ManonogsmXHbI UAK cuasymin
obpas XN3HU, UMEIOT NHYIO CUMMETPUIO Tefa U BHeLlHe
MOXOXW Ha UBETKW pPacTeHUM, Wwapsbl, 30HTUKKW, Hanpu-
Mep rybkm 1 Kuie4yHononocTHble. Yepes ux Teno Mox-
HO MPOBECTM HECKONbKO BOODpaXKaembixX MNOCKOCTEN,
Kaxgaqa 3 KOTOprX OennT XMBOTHOE Ha ABe 3epKallbHO-
nogobHble Apyr Apyry MOnoBuHbL. Takylo CUMMETPUIO
Ha3blBAOT NYy4YEBOMN.

B HacTosiLlee Bpems 30050rM nogpasfensior uap-
CTBO XXMBOTHbIX Ha AiBa noguapcrea — OHOKNETOYHbIE
1 MHorokneTouHbIe.



25 MOAUAPCTBO
OOHOKJIETOYHbIE

K ogHOKJIETOUHBIM, MJIK IPOCTEHIINM, OTHOCATCS
SKMBOTHBIE, TEJIO KOTOPBIX COCTOUT U3 OJHOU KJIeT-
KM, HO 9Ta KJeTKa — ILeJIOCTHBIA OPraHusM, Beny-
MUl caMOCTOATEeNbHOE cyliecTBoBaHue. OOimee
YKMCJIO BUAOB MpocTedmux rnmpesernraer 40 Teic.

dayHa OPOCTEMIINX WH3y4YeHa HEeNOCTATOUHO.
ITomasnsioniee OONBIINHCTBO IPOCTEHININX MUKPO-
CKOIIMYECKH MaJbl, OJJHAKO €CTh KPYIHbIE MHOI'O-
ANepHBIE U KOJOHHAJIbHBIE (hopMbl. Pagmeps! ofHO-
KJIeTOYHBIX KoJebaioresa or 3—4 mo 50—150 Mk
u f6oJiee.

CrpoeHue TpPOCTEHIIHX B OOMIMX YepTax COOT-
BETCTBYET OpraHM3alluu siAepHOi (syKapuoruyec-
KO¥1) KJIETKHU C OTPaHUYEeHHBIM 000JOUYKOH SITPOM.

OCcHOBHBIE KOMIIOHEHTHI KJIETKH OJHOKJIETOU-
HbIX — AJPO U IUTOIJIa3Ma.

B omsimume OoT KJIETOK MHOTOKJIETOUHOT'O Opra-
HH3MAa, Y OODHOKJETOUYHBIX €CTh OPTraHOUAbI CIIEI[H-
aJIbHOrO HA3HAUEHHUSA. JTO OPraHOMUAbI ABHUIKEHHT,
KOTOpBIE MOT'YT OBITh BPEMEHHBIMHU U IIOCTOSHHBI-
MHU. ¥ caprodosvlx NN NepeJBUKEHU U 3axBara
MHUIOUA IIPU HEeoOXOZUMOCTHU O0pasyIoTCs JOXKHO-
HOXKH — ncegdonoduuw. OHU IPEACTaBIAIOT CO-
0011 BBIPOCTEI TUTOILIa3MBbI. A 2ymuikossle obana-
IOT OZHUAM HMJIH HECKOJBKHUMHU HC2YMUKAMU, & UH-
@ys3opur — MHOTOYHCJIEHHBIMH PECHUYKAMU.
CBOOOOHOKUBYIHE IIPECHOBOAHBIE IIPOCTEMINNe
4acTo 0OMTAIOT B CPeje C IMOHHIKEHHBIM COJAepIKa-
HHUEM COJiel, ITI09TOMY B UX OPraHU3M IIOCTOSHHO
OCMOTHYECKH IIOocTyInaeT Boga. us eé ymaneHus,
a TakiKe AJdA BBIJeJIeHUA IPOAYKTOB o0MeHa ¥ HUX
UMEeIOTCA coKxpamumenbible 6AKYONU.

Ecrer cnenuanusupoBaHHBIE OpPraHOHUABI, obec-
nevyuBamInue pasapaxumMocTb. Hanpumep, aczy-
muKoebLe, crioco0HbIE K (POTOCHHTE3Y 3a CUET Ha-
XOAANIUXCA B MUTONJIa3Me IJacTHi, o6JaraioT
IIOJIOKUTENbHBIM (POMOMaKcucom, T. €. MOTYT
HanpaBJeHHO IepeMeIlaThCs 0 BINAHUEM CBeTa.
9ta crrocobHOCThL 00YCI0OBIIeHA esATeILHOCTHIO Cée-
MoYYy6CMEUMenbH020 2/1a3Ka. OBIJIEHEI BCera
IJBIBYT K OCBEIIEHHON YacTH BOAOEMA, I'le YCJIO-
BUA JJid (hoTocuHTe3a HauboJiee 6JIATOIIPUATHEIL.




IIpocreiiinue, He UMeOIIKe IOCTOAHHON (GopMbI Tena (caprodo-
6bLe), CIIOCOOHBI 3aXBATHIBATh MY BCeil ero MOBEPXHOCTRIO, M Y HUX
Hpouece ¢pazo- Wiu NUHOYUIMNO03a CBA3aH ¢ 00pa3oBaHUeM IICeB0-
mopuii. OMHOKJIETOUHBIe C MOCTOAHHOI (hopMoil Tesa obragaroT 10~
CTOSTHHBIMY IHINeBAPHUTEJbHEIMU OPraHOUAaMMU: KJIeTOUHON BOPOH-
KO, KJIETOYHBIM PTOM, IVIOTKOM, & TaKsyKe OPraHOMIOM BbIJeJeHUA
HeIlepeBAPEeHHBIX OCTATKOB — nopowuyeit. O0beKkTaMyu NUTAHUA
O/IHOKJIETOYHEBIX MOTYT OBITH Jpyrue IpocTeiimue, 6akTepuu, BOJO-
pocsu. VI3BeCTHO MHOIO IapasuTH4YecKuX (HopM, OOUTAIOIUX B Te-
JIaX APYTHUX 'KMBOTHBIX WJIM PACTEHUU M MUTAIOMIMXCS 38 UX CUYET.

Baskuas 6mosiormueckas oCOOEHHOCThP MHOTHX IIPOCTEMINNX —
CIIOCOOHOCTE K UWHUUCMUPO8AHUIO. B HeOIaronpuATHBIX YCIOBU-
fAX CYIIeCTBOBAHUA IIPOCTEHINIe 00pasyoT yucmy: aipo ¢ HebOIb-
UM 06'bEMOM IITMTOILIA3MBI, COJEepKalleil HeoOXoquMbIe OPraHou-
ZIBI, OKPYJKaeTca TOJICTOM MHOTOCIOWHON KaICyJIOW U IePEXOJHUT OT
AKTHBHOIO COCTOAHHS K IOKOIO0. B mmcrax Ipolecchl oOMeHa Be-
M]eCTB MPAKTUUYECKH [IPeKPallaloTca; OHM MOTYT COXPaHATh XHU3He-
CIIOCOBHOCTHh B TeUeHUWEe MHOIHUX AEeCATKOB U Aaske coreH JeT. Ilpu
MomafaHUHU B 6J1aronpusaTHEIE YCIOBUSA IIUCTHI PACKPBIBAIOTCH, U U3
HUX BBIXOJAT ITPOCTEHIINE B BUJe AaKTUBHBIX 1 IIOJBUYKHBIX ocobeii.

Lincrbl pasnuiHbix PasmMHOMeHne
HHCPY:'IP“ amé6bl leneHuem

MutaHue amébdnl

Améba
noJ MUKPOCKOMNoM

MuiwesaputensHas
Bakyorsb




OcHoBHaa ¢dopmMa pasMHOMKEHHSA NpocTeHdinux — Oecrosoe pas-
MHOKEHHUEe NyTEM JeneHnda KiaeTKkn. OfHaKo 4acTo BCTpeYyaeTcs U I10-
JIOBO# miporiecce. Kak nmpaBujio, B 6J1aronpHUsATHLIX YCIOBUAX OLHOKIIE-
TOYHBIE KUBOTHbIE PA3MHOXKAIOTCA OECITOJILIM ITyTEM, a IPU HACTYII-
JIeHUHU HeOJIaronpusaTHRIX YCIOBUI CYIIIECTBOBAHUA — ITOJIOBBIM.

Cpepga oOOuUTaHMA IIPOCTEHINHX YpPe3BBIUAWHO pasHooOpasHa.
MHorue U3 HUX YKUBYT B MOPaAX. MHOroYucIeHHBIE BUABL HC2Y MUKO-
8bLX 1 UHQPY30pUil — KOMIIOHEHTHI MOPCKOTO naarkmona (oT rped.
«IIJIAHKTOC» — OJYIKAAIONINIT): 9TO MEJKHe OPraHu3MBbl, JKUBYII[HE
B ToJiiIe BoAbI. MHOIMe U3 IMPOCTeHIIIUX O0HUTAIOT HA JHE BOLOEMOB.
HexkoTopbie 0THOKJIETOUHEIE, JKUBYIIIUE B II0YBE, YIACTBYIOT B II0Y-
BooOpasoBanuu. HakoHeIl, IINPOKOe pacIpOCTPaHEeHHE CPenu IIPOo-
CTEMIIUX BCeX KJIACCOB TMOJIYUYWJI MMapasuTU3M. PasiiiuHble BHIBI
BBISBIBAIOT TAXKEJNBIe 3a00/ieBaHUA Y UesioBeKa (Hampumep, Ous3er-
mepuiinas améba) 1 KUBOTHBIX; HEKOTOPLIe IIPOCTeMNINe ITapasu-
TUPYIOT HA PACTEHUAX.

B coBpeMeHHOH cucTeMaTHKe HAa OCHOBAHUM POJACTBA PA3IHUYHBIX
mpeacTaBUTeNe, OCO0OeHHOCTeH HMX BHYTPEHHENU OpraHW3amuu u
oOpasa JXKUBHU NPOCTEHIINX Pa3fesgioT Ha CAMOCTOATENbHBIE THIIBI
CapKoNC2YMUKOHOCUEE, CNLOPOBUKOE, DECHUYLHbLX , WINA UHYY30pUil.

Paccmorpum HeKOTOpPbIE 3 HUX.

< Mapazutnyeckue npocreriive
OunseHTepunHas

améba

Lncrel npocTenwmx
KpacHeie B KOXe pPbiObl
KpoBsiHble TenbLa,
3arnoYyeHHsble
amébori

OunseHTepuitHble
amébel Mop MMKPOCKONOM

Xrytukosble
npocreviuie,
KUByLMe

B MJIeYHOM COKe
pacreHuii




Tun CapKoXXryTUKOHOCLLbI

K caprokryrTuxoHOCIIaAM IpUHAANeKaT Haubosee
JApeBHHE TIpOCTeHInNe, O UYEM CBHAETEIbBCTBYET
OTHOCHTEJbHAs IIpocToTa uX opragusanuu. Ciaabo-
pPasBHUTHINL BHYTPEHHUII CKeJeT KJIeTKH, 00paso-
BaHHBII 0€JIKOBBIMH BOJIOKHAMH M MHKPOTPYOOU-
KaMu, He obeclieumnBaeT NOCTOSHCTBA (DOPMEI Tesa
WJIN TTO3BOJISAET IMOAIePIKUBATh €€ TOJbKO Ha HEKO-
TOPBIX JTANax >KH3HeHHOro nukja. OTcyTcTBYIOT
OpTaHOUBI CIIENAJIbLHOI0 Ha3HAYEeHU s, HallpUMep
KJIeTOUHAsI BOPOHKA, KJIETOYHBIA POT, XapakKTep-
HbIe JIJIS IPYTUX OJHOKJIETOUHBIX }KUBOTHBIX.

Tun capKOMXIYTHKOHOCIEB IIpeJCTaBJeH Kak
CBOOOJHOKHUBYIIIUMH, TaKk M IIapasHTHYECKHMU
OpraHU3MaMH4, COCTaBIAAONINMH ABa Kaacca: Cap-
K0doa8ble (0T rped. «CapKoc» — MsC0) U Jzymuro-
aule.

Améba
rpebeHvartas

Améba

Knacc Capkoposbie (KopHeHOXKW)

XapaKTepHbIII NPU3HAK Pa3HOOOpPa3HBIX KOPHEHO-
JKeK, B TOM UHcjie U amébvt 00blKHOBEHHOIL, — CIIO-
CcOOHOCTB I'0JIOT0, HE TOKPBITOTO IJIOTHOM 000JIOUKO
Tejia 00pa3oBBIBATH IMUTOIJIA3BMATHYECKHE BBIPOC-
TBl — nceedonoduu (Lo)CHOHOIHCKWL), DIarogapsa
KOTOpPBIM OHH mepenBurarorcsa. IlceBmomomum 06-
pas3yloTcsa B pa3jIMYHBIX MeCTax TeJia IIpocTeiIme-
ro. JIOXKHOHOMKHU CJYKAT TaKMXe OpraHoujgaMu
3axBaTa OHUIIW: OHH MOI'YT OOTeKATh YaCTHYKH
OHUIOH, YBJIEKas UX BHYTPh HUTOILJIA3MBbI.
Pakxogunnble améObL IPEACTaBIAIOT COO0H IPyII-
1y, OIM3KYI0 K OOBIKHOBEHHBIM aMébaM. ITO OJHO-

PakoBWHHbIE
amébel

ﬂm.uesapnreanan
BaKkyosb

BaKyosb

CokparurenibHas




sAepHble KOPHEHOMKHU, KOTOPbhIE€ MEePeJaBUTIal0TCs
1 DOIVIOIIAIOT MHIY C IOMOIILIO IceBponoauii, Mx
TeJIO 3aKJIIOUeHO B OJHOKaMEepPHYI0 PaKOoBHHY, cHab-
JKEHHYIO OTBEpPCTHEeM — VYCThEeM, dYepe3 KOoTopoe
B OKPYIKaIOIIyI0 CPeNy BBIXOAAT IICEBIOMOLUIH.
PaKOBUHBI COCTOAT M3 XUTHUHONOJOOHOTO BEIeCcT-
Ba U MOI'YT MMETHL PasInYHYI0 OpPMY: KYIOJI000-
pPasHyl0, MEIIKOBUAHYIO, ONIOAIEBUIHYIO U T. .
Y HEKOTOPBIX NPEeJCTABUTEJIEH PAKOBHHBI UYHCTO
OpraHu4YecKHue, y [APYTUX IIPOMUTAHBLI COJIAMIK
KaJIbIIUA WK UHKPYCTHPOBAHBI TECUNHKAMI.

Dopamunudépvt B GOJBIINHCTBE CBOEM IIpej-
CTaBJI€HBI MOPCKUMH KOPHEHOMKAMHM, UMEIOI MU
yare MHOTOKaMepHYIO0 PAKOBHUHY.

Jyuesurxu obramaOT pasuagbHO PACIIOJIOMKEH-
HBIMH IICEBIOIOAUAMH, UACTO C ILIOTHOH OCEBOH
HUTBHIO. BOJBIIMHCTBO MPOCTEHUIIUX 3TOM T'PYIIMIBI
cHa0KeHO BHYTPEHHHUM CKeJIeTOM, MOCTPOEHHBIM
10 paguaJbHOMY THIY U COCTOSILIUM U3 KpeMHe3é-
MAa HJIM CEPHOKHCJIOIO CTPOHIIUA.

K conneunurxam OTHOCHUTCSA HECKOJIBKO HAECAT-
KOB BHUJOB NPECHOBOJHBIX W MOPCKHUX ITPOCTEM-
mux. Tejlo MX yalie Bcero MMeeT NIAPOBUIHYIO
(hopmy; muTOIIA3Ma YETKO AEJIUTCA HA HAPYIKHYIO
(pKTOIIA3MY) M BHYTPEHHIOIO (sHAOoILIaszmMy). Mme-
I0TCA MHOTOYHCJIEHHBIE PaJualibHO PAaCIIOJIOMKEH-
HEBIE ICEeBIONOANHU ITOCTOSIHHON UT0JIBUYaTOH (DOPMBEI
byiarofapsa NPHUCYTCTBHIO B HUX OCEBOI HUTH.

dopamuHnpepsl




Knacc XryTtukoBble

Hanuuune siczymuxoé, CIyKaljux OPraHouIaMu ABIHIKEHUA H CIIO-
COGCTBYIOIIUX 3aXBaTy IHUIIH, — OTJIHUHUTEIbHBEII NPU3HAK ITOTO
Kjacca npocreimux. JKryrukos MokeT ObITH OJUH, ABa WJIM MHO-
sKecTBO. [[BUIKEHME KI'YTUKA B OKPY KaIollleil Boje BBISBIBAaET KPO-
nIeyHBI BOJAOBOPOT, Ogarogaps KOTOPOMY MeJKHEe B3BeIlleHHbIe B
BOJE YACTHUYKH YBJIEKAIOTCA K OCHOBAHUIO XKIYTHKA. 3JeCh Y HEKO-
TOPBIX KI'YTUKOBBIX, NUTAIOMIUXCA TBEPAOH NHINEH, MMeeTCs He-
OOJIBIIIOE OTBEPCTHE — KJETOYHBIM POT, BEAYIIUH B INTyOOKUU Ka-
HaJl — IVIOTKY, BAAIOIIYIOCS BHYTPb TeJa.

Tlo criocofy mMUTAaHUA KIYTUKOBBIE JeJATCA HA TPU Ipynnsl. As-
mompo@HbLe OPraHU3MBI CHHTE3UPYIOT OPraHMYecKue BelllecTBa
(yryieBombl) U3 YIVIEKMCJIOTO Ta3a ¥ BOJABI IIPU IIOMOINM XJI0poduIa
1 3HEpPruu COJMIHEYHOT'O U3JIYYEeHMA. BTI’I JKI'YTHKOBBIE IIMTAIOTCA KaK
HaCTOAINE PACTEeHUA.

I'emepompognbLe OPraHU3Mbl HE UMEIOT XJI0PO(HUIa U I0ITO-
MYy He MOI'yT CHHTe3UPOBATh YIVIEBOABI U3 HEOPTAHUYECKUX BEIeCTB.
OHU OHUTAIOTCS OPraHWYEeCKHMH BellecTBaMM, KOTODEIE yiKe cosja-
HBI JIDYTUMHA PACTEHUAMHU U YKUBOTHBIMHU.

K Tperheil TpyIie OTHOCATCA MUKCOMPO@HbLe OPranu3Mbl (0T
JIaT. «MAKCHO» — CMeIIMBaHWEe) CO CMEeILaHHBIM TUIIOM IMHUTAHUA:
OHU cIIoCOOHBI K ()OTOCUHTEZY, HO MUTAIOTCA TAKIKEe M OPraHNYeCKHu-
MU BelllecTBaMH, Ioegas 6aKkTepuil 1 IPYrux MpoCcTeNImnx.

Cpeau SKIyTUKOBBIX, CIIOCOOHBIX K aBTOTPO(HOMY IHTaHHIO,
IMIMPOKO PAcIpocTpaneHa KOJOHUAIbHOCTh, HAIIPUMED Y 601b60KCA.
Kosoruu obpasyrorcsa pasHbIMU cnocobamu. OgHM — B pesyJbTaTe
neleHUs OTAeJbHBIX KJIETOK, KOTOphIe He yAalATCa APYT OT Apyra
4 IIPOJOJIAKAIOT COBMECTHOE cyllecTBOBaHuUe. [Ipyrue KojloHuu (hop-
MHUPYIOTCS B pe3yJibTaTe He3aBEepPIIEHHOIO AeJIeHHdA KJIeTOK, Korga
He BIOJIHE OTAeNUBIINECA APYT OT APyra 0Co0H OCTaIOTCs CBA3AHHBI
MU Mexay coboit. Komonuu pasnuuaioTea u o popme, 1 1o cnocody
pasBuTHA. YacTo 0co0HU, COCTABIAION[ME KOJIOHNIO, BEIAEIAIOT CION
IIPO3PAaYHOro CJM3UCTOTO BEIIeCTBa, M BCA KOJOHUS IIpeBpaliaeTcs
B IIOJIBIH CTYAeHUCTBIA IIap, CTEHKY KOTOPOI'0 COCTaBJIAET OJUH CJIOHN
JKIYTUKOHOCHEB. Yucyio ocobell, BXOAAIINX B COCTAB KOJIOHHH, CO-
crasaser or 4 xnerox go 20 Teic. B cocTaBe KOJIOHHH OTHEJIBHBIE
OPraHM3MBbLI OJHOKJIETOUHBIX OKAa3bIBAIOTCS JIYYIe SAIUIIEeHBI OT
HallaZleHus Bparos 1 o0ecriedeHsl MUIei.

KonoHuu
BONbBOKCA NOS,
MWKPOCKOMOM
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Tn CnopoBUKMU *

CropoBUKHY BeoyT UCKJIIOUUTENBHO TapasuTUYeCcKUil odpas KU3HU.
HpHCIIOCOﬁJIEHHe K napasdaTH3My Y HHX OYEeHb I‘JIYEDOHOQ 1 coBep-
miegHoe. OHO 3aKJIOUAETCA B YIPOUIEHHH CTPOEHUA KJIETKH J0
TAKOIl CTEeIleHHW, YTO CBODOJHOE CYI[eCTBOBAHUE OPraHu3Ma B OKPY-
}KaEOIJ.IQfI cpene CTaHOBHTCHA HEBO3SMOMHBIM: BHE OpraHH3Ma-X03dM~
HAa CIIOPOBUKM MMEIOT BAJ, XOPOIIIO 3aIJUIEHHEIX 000J0UYKaMU II0KO-
amuxca cuop. Kpome Toro, s COOPOBUKOB XapaKTepPHO HaJIU4YHe
CJIOKHBIX JKU3HEHHBIX IIUKJIOB CO CMEHOH X03deB. X03sdeBa UX —
pasnudyHble 0eCIIO3BOHOUYHBIE U TO3BOHOUHBIE KHUBOTHBIE. Heckoin-
KO BHJOB CIIODOBHKOB IIapasuTHPYIOT Ha dejoBeke. Hanpuwmep,
maaapuiinstit naa3moduil Ha OIpPeAeNEéHHBIX CTaguAX pPasBATUSA
IIapasuTHPYET Ha 9PDHTPOIHTaX — KPaCHbIX KJIeTKax KpoBH YeJiOoBe-
Ka ¥ BBIBLIBAET pacrpocTpanéaHoe B Cpein3eMHOMOPbE U TPOIIUKAX
TsMENOEe 3a00JIeBaAHNE — TPEXAHEBHYIO MAJISIPUIO.

KunievyHuk

Komapa CnoHHas

xenesa
Komapa

Yr3HeHHBIA
LVIKST MansapUuiAHOro
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KpyropecHu4Has
UHpY30pUa

BaKyosb
WHy3opusa

Mopowmnuya Tpy6au

lotka

MuwesapurensHasn
Bakyo/snb

Cocywas
& nHpysopus

Tun UHdysopun, nnu PecHUYHbIe

K obmuproMy THnY nHGY30puii oOTHOCUTCS Gosiee 7 THIC. BUIOB BbI-
COKOOPraHM30BAaHHBIX NpocTedmux. OpraHonjamMu ABUKEHUS y HUX
CIy’XaT PECHUYKHU: PA3HOOOPa3HO PACIOJIOKEHHbIE PAALI PECHUUYEK
IIOKPHIBAIOT TeJO HH(y30puil. [Ipyroi BasKHBINA NMPU3HAK — HAJIHU-
4uue ABYX fAfep: KPYIHOro (MAKPOHYKAEYCA) U MEJIKOTO (MUKPO-
HYyKneyca).

s mE(Qy30pHUil XapaKTepHbI U TaKKHe OPraHOUIEI CIeIIHAIBHOTO
HasHaAYeHUs, KaK MUIeBapUTeJbHbIE — KJIETOUYHAS BOPOHKA, IVIOT-
Ka, poT, MOPOILINIA; BBIAEJIUTEJIbHbIE — COKPATUTEJNBHBIE BAKYOJIN
U Ip.

Wudysopun MoryT GeITh pa3HOOOPa3HOIl (DOPMBI, HO YAIIe — OBAJIb-
HOU, KaK uH(py3opua Tydesska. PasMepsl nx KoJsebGa0TCSa, caMble
KPYIIHBIE JOCTUTAIOT 2—3 MM.

3HauyeHue npocrenwmx. MHorue npocreifliine UrparoT 3aMeTHYIO
POJb B IHUINEBBIX LENAX BOAOEMA: OHU HOKUPAIOT OaKTepHil U HEKO-
TOPbIE BOJOPOCJH, a CAMU, B CBOIO OYepeb, CAYIKAT MUIeil MHOTUM
0eCcr03BOHOYHBIM, MAaJIbKaM PbIO, TOJIOBACTHKAM.

B MopsAX u oKeaHaX PaKOBHHBI OTMEPIINX KOPHEHOMKEK, OCeast
Ha JHO, 00pasyioT ILIACTHI PA3JIUUYHBIX F'OPHBIX HOPOJ. DTO M3BECT-
HAKH, IeCUaHUK.

Cpenn mpocreifmiux MHOTO apaswuTOB. Hanpumep, nusenTepuii-
Has aMéGa BRIBBIBAET y YeJIOBEKA OIacHOoe 3a00JeBAHHE — WU3bI3B-
JIEHHe CIIU3UCTOI ODOJIOYKM TOJICTOM KUINKH. JIAMOIUU, TTOCETUB-
INCE B BEPXHUX OTJeJIaX TOHKOTO KUIIIeYHUKA, IPUBOJAT K KAIIeY-
HBIM DPACCTPOMCTBAM y 4YeJIOBEKa, KPOJIHUKOB, MbImei. Taénoe
3aboJsieBaHNe — COHHYIO GOJIEBHD BBISBIBAIOT MPUNAHOCOMbL, TIOCE-
JIMBIIUCE B IJIadMe KPOBH UesioBeKa. HeKoTopble BUABI 3KI'YTHKO-
HOCIIEB IIPUCIIOCOONINCH K ITIaPa3UTUPOBAHUIO HA PACTEHUAX.
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OxapaxTepuayiiTe 4epThl CTPOCHHA ONHOKJIETOYHBIX HUBOTHBIX.
Kakne XUMHWUYECKHe BelllecTBa 00pasyloT TeJjl0 OJHOKJIETOYHBIX
KABOTHBIX ?

Ioxaskure, 4TO IJIAH CTPOEHUA TeJIa OJHOKJIETOYHBIX COOTBETCT-
ByeT OOIMM uepTaM OPraHU3aluN AJeDHBIX (syKapHOTHYECKHUX)
KJIETOK.

Kakas rpynmna OJHOKJETOUHBIX KHBOTHBIX HauboJee IpeBHAA?
TloueMy BbI TaK cUUTaeTe?

PacckaknTe 0 THIIAX IUTAHUs, BCTPEUAIOHMXCA Y MKI'YTHKOHOCIEB.
Kakue XK1MBOTHBIE He UMEIOT IOCTOSHHOM (hopMbl Tesra?

Kax pasMHOKa0TCs mpocreiimue? 3apucynre IUKIBI PasBUTHA
OLHOKJIETOUHBIX OPIraHU3MOB.

KaxoBa pojib NMpocTefimux B IPHPOJE; B KHU3HM UYeJOBeKa? Co-
craBbTe TaGauny «Posb M 3HAUEHUE PA3IMUYHBIX TPYII IPOCTeH-
mux» (pabora B MaJbIxX Ipynnax).

Kax BbI [yMaeTe, KAKOBO 3HAUEHME PAKOBUHBI Y TPOCTEHIINX?
IMoaymaiiTe, KAKOBBI TPEHMMYIECTBA OJHOKJIETOUHOTo 00pasa
KH3HHA.

CocTaBbTe pa3BEPHYTHIN MIIaH nmaparpada.

JlabopaTtopHas paborta
BemmosauTe padory Ne 8 ma c. 12—13 (JlaGopaTopHbie paboTsI).

@ ‘Paﬁora C KOMMbIOTEPOM

Ob6paTurech K 2JIEKTPOHHOMY NpPHIOKeHU1o. Vayuure marepuas
U BBLITIOJIHUTE MpeJJIoXeHHbIe 3alanud.

@ NHTepHeT-CCbIIKN

1;

2,

http://animaldir.ru/podcarstvo-odnokletochnye-protozoa (O6masn
XapaKTePUCTUKA OHOKJIETOUHBIX)
http://www.medbiol.ru/medbiol/dog/0010ddaf.htm (Cpezna o6u-
TaHUA, CHCTEMATHKA)

K ogHOKNETOYHbLIM, WAW MPOCTENLNM, OTHOCAT XWUBOTHLIX, TeNo KOTOPBLIX
COCTOUT U3 OOQHOMW KNeTKWU. BoNnbWUHCTBO NPOCTENLLMX UMEET MUKpOCKOMnYe-
ckune pasmepsbl (0T 3—4 go 50—150 mk). Knetka NpoCTenLnx OTHOCUTCS K Aaep-
HOMY TUMY KNIETOK. B oTAnyve OT KNeToK MHOrOK/IETOYHOro OopraHusMa, oHa
MMeeT opraHouabl crneuunansHoro HasHadeHus. Mpu HebnaronpuATHLIX yCnoBu-
X oAgHoKneTo4YHble obpa3ytoT unucTel. OcHoBHan opmMa pasMHOXEHUA — bec-
nonoe (MUTOTMYECKOE AeneHue), HO BCTpevaeTca 1 NoNoBow mnpouecc. Cpepa
06UTaHUA — NpecHble BOAOEMbI, MOPS, NOYBa; MHOTMe BU/bl NapasuTupyloT Ha
ApYyrux opraHusmax. Hekotopele npocreiiwmne obpasyioT KONOHUN.
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MHOTIOKJIETOYHbIE

IIpocreiinye oueHb MIUPOKO PACIPOCTPAHEHEI IO
3eMJjie, HO HNEPCIEeKTUBBI MX B OCBOEHHH HOBBIX
cpes oOMTaHKUA ¥ NCTOUHUKOB IUTAHUA OrpaHIYe-
HbI. ITO CBA3aHO C HEBO3MOYKHOCTHIO, BO-IIEPBBIX,
yBeJIn4eHus 00béMa OTHOKJIETOYHOI'0 OpraHu3Ma
(Tak Kak KaeTouHas MeMOpaHa He o0JajaeT focTa-
TOYHOI IPOYHOCTHIO, UTOOBI YAEPKUBATH CJIMII-
KOM 00JbIII0M 06BEM IUTOMIA3MBI), & BO-BTODBIX,
JajbHelIIel crenyaausamuy ero Yacrei: ciueru-
ajmM3anusi OPraHOMUJOB Y CaMbIX COBEPIIEeHHBIX
IIPOCTEHIIUX JOCTUIVIA MAKCUMYMA.

XoppoBbie

MnaeyHew




IanpHelimee pasBUTHE KUBOTHBIX MOIVIO IMOWTH JIMIIE IO IIYTH
BOBHUKHOBEHHUS MHOTI'OKJIETOUHOCTH M CHEIHAJIA3aIUN Pa3IUYHbIX
KJIETOK HA BBHIIOJHEHHN Pa3HOOOPA3HBIX (DYHKIIUN: 3aI{UTHOH, IT1-
[eBapUTEeJbHON, JBUraTe bHOHI 1 1p. Pasnenenue (GOYHKIITI Mex 1y
OTAEeIbHBIMU TPYIINaMy KJIETOK IPUBEJIO K YCHJIEeHNIO NX B3AUMHOM
zaBUcHMOCTHA. Hanpumep, HEPBHBIE KJETKH, BOCIPHHHUMAIOIINeE
BHEIIHNE BO3AeHCTBUSA, JUIIEHLl CIIOCOOHOCTH 3aXBaThIBATh NHINY,
a KJIETKH, BBIIOJHAIONINE MUIEeBAPUTENIbHYI0 (PYHKIUIO, HE MOTYT
AKTHUBHO pearupoBaTh Ha OOJIBIINHCTBO (GAKTOPOB cpeasl. sHusHene-
ATeJBHOCTH OTHEJIbHBIX KJIETOK B 9TOM cJIydae HalpaBjieHa Ha obec-
IeyeHUe CYIeCTBOBAHUSA BCer0 OPraHu3Ma 1, B CBOIO Ouepejb, TOXKe
3aBHUCHUT OT JAeATEJIHLHOCTH APYTUX KIIETOK.

C mosiBJieHMEeM TAaKOTrO «pasfieJIeHus TpyZha» KJIETOK B IIpoIlecce
MCTOPHUYECKOI'0 PA3BUTHA ITOABUJINCE MHOI'OKJIETOYHbIE OPTaAHU3MBI.
VYuénsie I10JIaraiT, YTO BOBHHKHOBEHHE MHOT'OKRJIETOYHBIX CBfA3aHO CO
crienpaausanyei KJIeToK KOJOHUAIbHbBIX KI'YTUKOBBIX ; IePBbII MHO-
roxJjerTounsri opragusm 1. V1. MeuHUKOB HasBaJl )azoyumennioi.

DBOMIONMOHHOE PA3BUTHE MHOI'OKJIETOUHBIX KHBOTHBIX IIPUBEJO
K BO3HUKHOBEHHIO KOJIOCCAJBLHOrO KoJsudecTBa ¢opMm. MHOrokmie-
TOYHBIE OPIaHU3MBbI TOPAaseJIsiioT Ha ABe Gosbmmue rpynnsl. K 6ec-
NO360HOYHBLM ¥UBOTHBIM OTHOCAT JBYXCJIONUHBIX YKMBOTHBIX C JIy-
yeBOif CHMMETpHUe#, TeJO KOTOPBhIX o0paszoBaHO ABYMA TKAHAMM:
aKmodepmoil, MOKPBHIBAIONIEIl TEJO CHApPYMXH, U anmodepmoil,
BBICTHJIAIONIEH TeJIo UBHYTPH, — 3TO 2YOKU U KUULELHONOJOCIMHbLE.
K 6ecmo3BOHOYHBIM OTHOCATCHA TaKiKe NJAOCKUE, Kpyzajbvle, KOLbLaA-
moLe 4epeu, YJIeHUCmoHnozue, MOLNLIOCKU U U2J0K0J)Uue — JABYCTO-
pOHHE-CHMMETDPUUYHbIE U pPaJHalibHble TPEXCJIOWHBIE OPraHU3MBI,
y KOTODBIX IIOMHMO ®KTO- W SHTOJEPMBI MMeeTcs U me3odepma,
B IIpollecce MHAWBHUAYAJHLHOIO Pa3BUTHUA Jaiollasi Hadajlo MbIIIed-
HBIM ¥ COeIHHUTEJbHBIM TKAaHIM.

Ko BTOpOIi rpynmne — xopdo6ébLm IPUHAIEKAT BCE HKHUBOTHBIE,
HMeIOIIHe OCeBOil CKesleT: XOpdy WU NO0360HOUHBLU cmonb. ITO
Gecuepennvie (1aHUEMHUKL), TULUHOYHO-X0Opdo6bLe (acyuduu,
000104 HUKU) U YepenHble, NI NO360HOYHbLE, — PblObL, 3eMHO-
800HbLE, NPECMBLKEAIOULUECS, NMUYbL U MIeKonumamuwue.

Pasnu4Hble BUAbI HepsHas

HUBOTHBIX KJTIETOK

CoeauHUTENLHO-
TKaHHas




Tun ryGKH * Tunbl crpoeHus ry6ok

I'yoxu — nHawbosiee IPUMUTHBHBIE MHOTOKJIETOU-
Hble OECITO3BOHOYHBIE KUBOTHBIE. S00JIOTH IIPE-
II0JIararoT, YTO OHM HPOMUBOIILINA OT KOJOHHATBHBIX
HKryTuKoBeIX. CoBpemMeHHasa (ayHa BKIOuaeT 60-
Jiee S ThIC. BUIOB. ['yOKM — ruiaBHBIM 06pa3oM Mop-
CKHe JKMBOTHBIE, IPUKPENJIEHHLIE KO JHY U IO~
BOAHBIM IIpeAMeTaM. YacTo o6pasyioT KOJOHHH.
OpraHsl ¥ TKaHU Y HUX OTCYTCTBYIOT. 1louTH BCe
OPEeACTaBUTENH 3TOr0 THUIA MMEIT MHUHEpPaJbHBIH
WUJIA OPTaHUYECKUU CKeJIeT.

@opma Tejia ryboK HallOMHUHAET OOKAJI MIIM Me-
oK. Beé Teno ry6ku nporusano mopamn. CKBO3B
HUX B Ir'yOKy IPOHHKAET BOJA C PACTBOPEHHBIM KHC-
JIOPOAOM U IIJIABAIOINUMU MEJKHMHU OPraHU3MaMH,
KOTOpbIe Iry0Ka HCIOoIb3YeT KaK NuIly. Boga BEIXO-
AUT U3 ryOKHU uepe3 BEIBOJHOE OTBEPCTUE — Yycmbe,
PAacIIOIoKeHHOe Ha CBOOOJHOM KOHIIE TeJsa.

KonoHwnanbHas
M3BECTKOBas
rybka-cucgoH

Pacnanwus

b AkaHTenna

I

' s i3 A
m ‘-“*"%‘_:r ' - ‘n
Mopckoi kKamHeTouYel:,

..’ :




OGwwmi BUA rybxku Hapy:kHBIiT cJI0il — 3KTOAEpMa — COCTOUT M3
[JIOCKUX IIOBEPXHOCTHBIX KJIETOK. BHYTpeHHHNI
cJIoii — 3HTOJEpPMAa — IMOCTPOEH M3 JKI'YTUKOBBIX
KJIETOK, MOJO0HBIX KJIETKAM KOJOHNAJIBHBIX JKIY-
THUKOBBIX. OTH KJIETKHU 3aXBaThIBAIOT MUY, KOTO~
pas 3aTeM IepeBapuBaeTca y Hux BHyTpu. Kpome
TOro, CclIenHuajbHBIE IIOABUXKHBIE aMEGOBUIHBIE
KJEeTKH BHYTPEHHEIO CJIOA TaKiKe 3aXBaThIBaIOT
NIy u nepesapusaior eé. CienoBaTebHO, THIE-
BapeHue y rybox BHYTPHUKJIETOYHOE, IMUIeBapH-
TeJpbHOI cucTeMbl emié HeT. Mexay Hapy»XHBIM U
BHYTPEHHUM CJIOAMHU KJIETOK HAXOAUTCS CTYAEHU-
cTOe BEIecTBO — Mme3oznres. B Hell pasbpocaHsl
pasHble II0 (QPYHKOUAM KJIETKH!: aMéGoBUIHEIE,
KOTOpBIE CIYKaT IJIs NUIeBapeHns, 3peible U He-
apeJible TaMeThl, CKeJeTo6IacTsl, T. €. KJIeTKH, 00-
pasyiomue ckener. ITociegHuil y IIpe/icTaBUTeJIeH
¥, _ pas3IUUYHBIX BUAOB IIOCTPOEH M3 OPraHUYecKOro
| il BelecTBa JUO0 U3 OFHO-, TPEX- MJIU YETHIPEXOC-

HBIX M3BECTKOBBIX M KPEMHEBBIX HI'OJIOYEK, pac-
MOJIOKEeHHBIX B Me3orjIee.

PasMHOKa10TcA ry0Ky GecroyibIiM (IOYKOBaHKe)
U TIOJIOBBIM IIyTEM. ¥ HHX XOPOIIO BhIPasKeHa CIo-
cobHOCTL K pezenHepayuu — OHU 6e3 Tpyxa Boc-
CTAHABJMUBAIOT IIEJOCTHOCTH OpraHu3Ma IIocjie
3HAYUTEJIbHBIX ITOBPEsKIeHUI.

B npupope ry0Ku UIrpaioT CylI[eCTBEHHYIO POJIb
Kak 6uoduiabrpaTopsl. JlaBHO 3aMedyeHOo, UTO B BO-
HoéMax cO 3HAUUTEJbHBIM OPIaHUYeCKHM 3arpas-
HeHHeM pasBUBAIOTCA MHOIOUMCJIEHHBIE KOJIOHUU
ry60K, y4acTBYIOIIUX B OMOJOTMUYECKON OYHCTKE
BOJIBI.

IIpaxTHyecKoe 3HAUEHNE I'yGOK HeBeIUKo. Psaj
MOPCKHX TI'y0OK, IOJYYMBIINX HasBaHUe Tyaser-
HBIX, C ApeBHEHIIINX BpeMEH J00bIBAIOT CO JHA MO~
P 1 mOCJIe BRICYIIUBAHUSA NIPUMEHSAIOT I8 MBIThS.
B Hammux MpecHbIX BOJAX BCTpedaeTcs Iryoxa 0004-
za, obpasyronias HapoCThI HA IIOJBOJHBIX IpeaMe-
rax. Eé McIosb3yloT B HApPOAHON MeAUIINHE KakK
HApyXHOe IPOTHBOPEBMATHYECKOe CPEJICTBO U UL
oTbenuBaHusg U oumineHua kKoxxku. Taxoe gerict-
Bre TyGOK OCHOBAHO Ha pas/pajkarolieM AeiiCTBIU

5 . MPOAYKTOB YKU3HEJeATEeJIbHOCTA U MEXaHN1eCKOM
ly6ka Goasra BO3eiicTBUN HA TKAHU CKEeJeTHBIX 00pasoBaHUI
ryboK.

T

102



§|g ‘ BOHpOCbl N 3agaHuns

1. K xakomy TUny OTHOCAT HauboJjiee NIPUMUTHBHEIE MHOTOKJIETOU-
HbI€ OPraHU3MbI?

Or KaxuX OpraHUu3MOB H KOTZA IIPOU3O0ILIN I'yOKU ?

T'ne oburaror rydoxu? Kax Bel cunTaeTe, moueMy rydKu He BBIIIIN
Ha CyIlIy BMecTe ¢ puHuouTaMu?

PaccxasxuTe 0 BHEIITHEM BH/Jl€ X BHYTPEHHEM CTPOEHHUH I'yOOK.
Kaxoii ckener umeror ryoxu? Yro rakoe mesornesa? Ilepeunciure
XUMHWYECKHe BellleCcTBa, 00pas3yolue cKeeT rybokx,

Kax ocymiecrBiisiercs: nuranue u numeBapesne y ry6ox?

Kaxosa poss ry6ok B npupoje? Kak uenoBex ncmosabayer ry6xm?
[Touemy BO3MOKHOCTH OZHOKJIETOUYHBIX B OCBOEHHUM HOBBIX Cpe]
00MTaHUA ¥ NCTOUHUKOB ITUTAHUA OrPAHUYIEHHBI?

Karx BBI gymaere, ueM KJIETKH MHOTOKJIETOYHBIX OPTraHU3MOB OT-
JIXYAIOTCA OT KJIETOK OJJHOKJIETOYHBIX opraHuaMoB? I[Touemy?
CocraBbTe pasBépHYTHIA mIan naparpada.

© PN A W
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4
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PaboTta ¢ KoMmnbloTEPOM

O6paTuTech K 9JIEKTPOHHOMY NPHJIOKeHuwo. V3yunuTe MaTepuas
U BBIIIOJTHUTE TIPEJIJIOKeHHbIe 3aJaHus.

@ WNHTepHeT-CcCbINnKu

1. http://www.ebio.ru/zoo03.html (O6wmwuit Bug ry6ok, XapakKTepuc-
THKA)

2. http://www.baikalfoto.ru/library/articles/fold_03/article
08.htm (O6masna xapakrepucTuka ryook)

[ybKku — 3TO WUCKNIOYUTENLHO BOMHbIE XWBOTHbIE. MX Teno HanmoMwuHaeT
Bokan un1 Melok, NPOHW3aHHbIN Nnopamu. Ha ceoBogHom KOHLEe HaxoguTca
BbIBOJJHOE OTBEepCTUe — ycTbe. Teno rybku obpasosaHo asyms cnosmu KneTok
3KTO- U 3HTOAEPMbI, MeXAY KOTOPbIMW HaXoANTCSA CTYAEHMCTOE BELECTBO Me30-
rnes. OpraHbl U TKaHW OTCYTCTBYIOT. [OYTU BCe NpeacTaBUTeNY TUMa UMEIOT BHY-
TpeHHWUI ckeneT. MuieBapeHne BHYTPUKIETOUHOE.

[yBbkn OTHOCUTENbHO peaKko BCTPEYalTCs B NPecHOBOAHLIX BOAOEMaX;
B MOPSAX OHW XXUBYT B OCHOBHOM B Npegenax wenbda (ao rnybuHel okono 500 m),
HO MOXHO MX 0BHapy>X1Tb U Ha OrpoMHBbIX rny6uHax 8 10—11 km. Ty6ku noce-
NAOTCA, Kak NpaBuno, Ha KaMeHUCTbIX rpyHTax. Hanbonbluee konuyecTso BUACB
obuTtaeT B TPONUYECKMX MOPSX, OAHAKO HeMano npeactaBuTenei ocBOUAM
M apKTuU4eckKune BoAbl.

103



Tun Knwe4yHornosmoCTHble

E KHIIeuYHOmOJOCTHLIM OTHOCHTCSH Donee 9 ThIC.
BUJIOB, BeAVINUX MCKJIIOUHUTEJIIbHO BOJHBIN, IIpE-
MMYIIeCTBEHHO MOpPCKON o6pas sxusHu. Cpenu
HHX BCTPeYaroTcsa Kak cBOOOJHOILIaBAIOIINE, TaK
u cupadne (popMbl, IPUKPEIJIEHHbIe KO JHY WA
DOABOAHBIM mpeameraMm (M Jake IKHUBOTHBIM!)
opraHu3Mbl. KHUIIEUHOIOJIOCTHBIE — JABYXCJIOM-
HBIE XUBOTHBIE, B OOJILIIMHCTBE CBOEM MMeEIOIIHe
JIYYEeBYIO CHMMETPHIO, C MEIIIKOBUHBIM TEJIOM, Ha
IepejHeM KOHI[e KOTOPOrO PaclojIO¥KeHO POTOBOe
OTBEpCTHE, OKPYKEHHOE IyIaJIbIIaAMU.

K Tumy KHIIEeYHOIOJOCTHBIX OTHOCATCS KJiac-
cbl 2udpOUdHbBLX, CUUGOUOHbLX U KOPAJLILOBLLY
Nnoaunos.

Knacc l'mppougHble

Knacc o6begnHSIET OKO0JIO 2,8 TBIC. BUJOB KXUBOT-
HBIX, BeAVIIHX NPUKPEIIEHHBIN U IJIaBalolIuil
o6pa3 MKMU3HH ¥ UMEIOIIUX pasMephbl OT HECKOJIb-
KHAX MUJUJIAMETPOB 10 1 M.

CrpoeHue rugpouvpHbix. Oco6eHHOCTH OpraHu-
3anMy THIA MOKHO pacCMOTpeTh Ha IpuMepe
npecio800HOl zudpbL, KOTOpas HPUHALIEHHUT K
KJiaccy THAPOUAHBIX. [uapa mpejcraBiaseT cobon
mosuII (rped. «IIOJHUIIYC» — MHOTOHOI'UII) MEIIKO-
BUIHOH BEITAHYTOH (hOpMEI, JocTuraiomuii 1,5 cm
B nnuny. K cyberpaTy OHA NPUKPENJIAETCA o401~
BOii, PACIOJIOKeHHOI Ha 3ajHeM KoHIe Tena. Ha
APYroM KOHIIE HaXOJHUTCA POTOBOE OTBEpCTHUE,
OKpY KE€HHOe BeHumKoM Inynajern. IIpu pasapa-
JKeHUHU Y THJAPHI COKpAaInaeTcs He TOJBbKO TeJIo, HO
M IIynaablla, X OHA CTAHOBUTCS IIOXOXKell Ha
MaJIeHbKHH KOJIIIad0K.,

IlepenBuraercsa rugpa, IOOUEpPENHO IPHUKpPEI-
JASCh K cybcTrpary TO IIOAOIIBOM, TO POTOBBIM
KOHIIOM TeJia.

Crenka Teja rufphbl oOpasoBaHa ABYMs CJIOAMHU
KJIETOK: HAPYXXHBIM (9KTOZEpPMOii) U BHYTPEHHUM
(sHTOZEPMO¥1), MEXKAY KOTOPBIMH HaXOMUTCH oa-
3anvras membpana.

BHyTpHU pacloJioyKeHa MHuIeBapuTejIbHad II0-
JIOCTD, 3aX0AINAs TaKKe B IIynanbna. B akroaep-
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~ Me MOYKHO PasjM4HUTh KJIETKH HEeCKOJbKUX THIOB.

OcHoBHAs Macca NpejCcTaBICHA INUMEAUALLHO-
MYCKYLbHbLMU KJIETKAMHU, HMEIOIIUMU OTDPOCT-
KH, B KOTOPBIX CKOHI@EHTPHPOBAHBI COKPATHTE b~
HbIe seMeHThl. Kpome atux kieTok, B sxromepme
HaXOAATCA UyBCTBUTEIbHLIE, HEPBHBIE U CTPEKA-
TeJbHBIE KJIETKH.

HQyecmeumenvnvie Knemxu pacONOIKEHEI
' Tak ke, Kak m BIUTENHATLHO-MYCKYJIbHEIE, T. €.
OAHNM KOHIIOM O0paIieHbl HapysKy, a APYruM opu-
MBIKaIOT K 6asanbHoit MemOpane. Hepénwvie xnem-
KU JIe¥KaT MeX ]y COKPaATUTEeJIbHBIMU OTPOCTKAMHU
Ha OasampHON MemOpaHe u COeUHEHbI MEeXIy
coboii orpoctramu. OcobeHHO GOIBIIOe KOIHUECT-
: : BO HEPBHBIX KJIETOK BOKPYI' POTOBOTO OTBEpPCTHS,
ol % 4 Ha Iynanbelax, a Takke Ha IIOZOIIBe. B coBOKyII-
™ Becnonoe HOCTH OHM 06pasyoT dud@y3nyro Heperyio cuc-

pa3sMHOMeHue memy. Eciau [OTPOHYTHCA N0 IUAPHI, BO3HUKIIIEE B
(noukosaHwue) [IEPBUYHBIX KJIETKax Bo30OyskjeHue OGbICTPO pac-
IPOCTPaHAETCs 10 BCell HEPBHOM CETH U JKHBOTHOE
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OTBeYaeT HA pasjpajkeHre COKpaleHrueM OTPOCTKOB dIUTeIHaIbHO~
MYCKYJIBbHBIX KJIETOK.

Cmpexamenvroie (KpanueénvLe) KiLemruw — OTIMYUTENbHBII
NPU3HAK KHUIIEYHOIOJOCTHBIX — pacIpe/e/IeHbl 110 Bcell 9KTOJep-
Me, HO 0COOeHHO MHOI'O MX Ha HIyIajJbllaX ¥ BOKDPYT pTa. Crpeka-
TenpHAS KJETKAa MMEeeT KallcyJy, IIOXO0KYyI0o Ha NIy3BIPEK, BHYTPH
KOTOpPO# HAXOAUTCA CBEPHYTaA CHUPAJBIO I10Jasd HUTh. Ha mosepx-
HOCTH KJIETKH PACIOJI0KEH YyBCTBUTEIbHBIN IIUIINK, BOCIPHHAMA~
IO BHEIIIHUE BO3AeHCTBUA.

B oTBeT Ha pasApajkeHWe cTpeKaTeJbHad KalcyJa BbIOpachlBaeT
CO/lepaKAIYIOCs B Hell HUTh, KOTOPasd BBIBOpAYMBaeTCHA, KaK Iajel
mepyaTKu. BMecTe ¢ HUTHIO BhiZiesdeTca oOKuraioliee UiIn AA0BU-
Toe comepxkumoe. Takum 06pasoM rHAPOULHBIE MOTYT 00€3BHKUTH
WY Napajn30BaTh JOBOJBHO KPYIHYIO A00bIYY, HAaIPHMepP IUKJO-
noB unau gadpHUil, a TaKMKe HaHECTH CYIIeCTBeHHBbIe IIOBPEXJEeHUA
Bparam.

KieTouHbIe BiIeMeHThI 9HTOIEPMbI IIPEACTaBIeHb] 3IIUTEJINAIbHO"
MYCKYABHBIMU U YKEJIe3UCTHIMHI KJIeTKaMU. JNUMEeNLUALbHO-MY C-
KYnibHble KAemKU YacTO UMEIOT KI'YTHKH U BBIPOCTHI, HAIIOMH-
HaloIMe Icepaonoanu. JenesncTeie KJIETKHA BhIJENIAIOT B MAIIEBA-
PUTENBHYIO IOJOCTh IHIeBapUTeJIbHBIe (PepMeHTHI, HauboJibIIIee
KOJIMYEeCcTBO 3TUX KJIETOK pacroJjiaraercs OKoJo pTa.

Y ruap umeroTca 1 HeAudHepeHIINPDOBaAHHEBIE ILPOMEHCY MO LHbLE
KaemKkw, Jalolue Hauajio BCeM JPyTrUuM TUIIaM KJIETOK 9KTO- 1 9HTO-
nepMbl. VI3 HUX ke 00pasyloTCs U no106ble KAemKu.

Muranme rugpompHbix. Tuapsr — xumEHKH. CTpexareiabHbIe
HUTH OIYTHIBAIOT JOOBIYY U IapaIusyioT eé. 3aTeM I'ujpa 3axXBaThl-
BaeT eé IymanbIlaMy U HallpaBjseT B poToBoe orBepcrue. OHM OUeHb
[IPOKOPJIUBEI: OJHA TUAPA MOXKET IPOTTIOTHTh 38 KOPOTKUII CPOK 10
[OJTY JIO’KMHBI MEJKHUX TPECHOBOAHEIX PAYKOB — AadHUIL.

IIporsioueHHasi IUIa MONAJaeT B IUINEBAPUTEJIBHYIO IIOJOCTD.
IumeBapenue y ruap KomOuHuposaHHoe. IIpeaBapuTelpHO IHINA
obpabaTreiBaeTcs (pepMeHTaMHU ¥ U3MeJIbuaeTcd B NHUIIeBapuTeJIbHOMN
[IOJIOCTH. 3aTeM IMUIIeBble YaCTHIHI (haroquTUpPyI0TCs SIUTEeIHaIb"
HO-MYCKYJIbHBIMH KJIETKAMH 1 B HUX IIePeBAPUBAIOTCS.

M3 KJIeTOK IIPOAYKTHI 0OMeHa BBIZENAIOTCA B NUIeBAPUTEIbHYIO
MOJIOCTh, OTKyZa BMecCTe C HellepeBapeHHLIMH OCTaTKaMH ITHIINA
BBIOPACHIBAIOTCS B OKPYIKAIOIIYIO Cpely uepe3 poToBOe OTBEPCTHE.

PazmHoMeHue rugpouaHbix. PasMHoxawTCA THAPOUHbIE becro-
JBIM W ToJIOBBIM myTéM. IIpu GecrniosioMm pasMHOMEHHH Ha THApax
obpasyrorca mouku. OOBIYHO Ha Tejie TUAPBI MMeeTCsa OAHA NJIH
HEeCKOJIBKO IToYeK, KOTOPbIe, BeIpacTasi, o0pasyloT Ha IlepeiHeM KOH-
[le Tejia POTOBOE OTBEPCTHE, OKPYKEHHOE IyNaJbllaMu, 1 OTAE~
I0TCAd OT MATEPHHCKOI'O OpraHusMa, HauyMuHAasgd CcaMOCTOATeJIbHOe
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cymecrBoBanue. Hacroamux KomoHmil ruapsl He oGpasyior. Ilpn
6JIarONIPUATHBIX YCIOBUAX MUTAHUSA [MOYKYIOTCA OHH OYEHb WHTEH-
CUBHO. JIeTOM ruAphl PasMHOYKAIOTCSA OOBIUHO NLOYKOEAHUEM, HO
C HACTYIJIEHHEM OCEeHM HauMHAaeTCsd II0JIOBOE PasMHOMeHHe. ['HApEI
MOryT OBITE U TepMadpoiuTaMu (060EMONBIMK), H PA3LeIbHOIObI-
mu (Hanpumep, cmebenviamas eudpa). IlooBble KIETKH 06pasyor-
cs B 9KTOZEpMe. B aTHx Mecrax sKTOZEpMa B3AyBaeTCs B BHe 6yrop-
KOB, B KOTOPBIX 00pasyIoTCA WJIM MHOTOUMCJICHHBIE CIIEPMATO30U/IbI,
Ui ofxHa amMeéboBuaHaA AlIeraeTKa. CoepMaTo30uabl BEIIEISIOTCA
B OKPYKAIOLIYIO CPeAy 1 TOKOM BOJBI IOCTABJIAIOTCA K ANIEKIeTKaM.

ITocsie onOZOTBOPEHUs, IPOUCXOAAIIErO Ha Teje THAPLI, sile-
KJIeTKa MOKPBIBaeTca 000J0ukoii. MaTepuHCKHI OpraHuaM morubda-
€T, a IOKPBITOe 000JIOUKOH ANIO mepe3uMOBBIBAET U BECHOM HAUM-
HaeT padBuTue. OMOPHOHAIBHEIN IePUOJ BKJIIOYAET BCETO JBa 2Ta-
na: Odpobnrenwe (GbiCTpoe [eseHHe KJIETOK) U 2ACMPYLAYUUIO
(obpasoBanue JAByxXciaoiiHOro opranusma). Ilocie aTOro Mosomas
rU/pa MOKUAAeT sileBble 000JI0UKN U BEIXOLUT HAPYIKY.

3HAUUTEIbHOE KOJIMYECTBO BH/OB TUAPOUIHEIX OOUTAET B MOPAX,
rle BOBHUKAIOT uUX HebOoabmne KoJoHWH. KomonuanbHble (HhOPMBI
PasMHOKAIOTCA OecIoNbIM IIyTEM — IIOYKOBaHMeM. M HOrIa y HeKo-
TOPBIX IIpeJAcCTaBUTeJIel KJaacca T'HJAPOUAHBIX, TaKsKe IIOYKOBAHHUEM,
00pasyioTcs IOJOBEIE 0COOHM — zudpomedysvl, NepexoidAlnie K
cBobopHOMIaBaOmMEeMy 06pasy »Ku3Hu. ¥ HUX POPMUDPYIOTCS CIIeIH-
aJIbHbIE IIOJIOBBIE JKeJe3bl, IIPOAVIIUPYIOIIHE II0JIOBble KJIEeTKH.
OnsiomoTBOpeHUEe M PasBUTHE SAHIla TPOTEKAIOT BHE MATEPUHCKOIO
opranusma. VI3 aiina BEIXOAUT JIUYUHKA, IIOKPLITAS PECHUYKAMIT, —
NAAHYNLA, KOTOPasa B JajbHelIIeM NPHKPeINIseTcsa K IT0ABOLHBIM
npeaMeTaM U JaéT Hauyajio HOBOMY ITOJIHUITY.

JKM3HEeHHBbIA UWMKN rugpouga oGenun

AluekneTka

Vil

CnepmaT03o nabl

KonoHusa
nonunos

NTnymHka
(nnanyna)




=~ Knacc CundoungHbie

Cnudougasie MeAyssl IpeACTaBIE€Hbl BUJIaMH,
0GUTAIOIMMUMHU TOJLKO B MOpsix. OHM 3HAUUTEIBHO
KpyIHee r'upoMey3; 30HTHK I[UaHeH, HallpuMep,
MOJKeT JOCTHTaTh 2 M B JuaMeTpe, a AJIMHA Iiyna-
aen, — 30 m.

Mezay3sl UMEIOT BHJ KOJOKOJA MJIM 30HTHUKA.
B menTpe HUKHEH — BOIHYTOM — CTOPOHBI T€JIa pac-
OJIOKEeH POTOBOI cTebeIéK ¢ POTOBEIM OTBEPCTHEM
Ha HMKHEM (cBo0OHOM) KOHIE. Hepes Hero yxamus-
IOTCA HellepeBapeHHbIe OCTATKHY MUY (KaK y I'Upo-
uaHBIX). POTOBOE OTBEPCTHE OKPYXKEHO Iynajablia-
MU U OTKPBIBAETCSA B MUIIEBAPUTEIBHYIO IIOJIOCTh.
Teso 0OpasoBaHO ABYMA CIOAMU KJIETOK — BKTO- U
sHTOAEpMON. MesKay HUMH HaXOJUTCS CTYJEeHUC-
TBHIN CJIOH Me30IIeH, cojepkamiuii 10 98% BOIHI.

Menysbl pasgeasHonosl. IlojioBbie JKeIes3bl 00-
pasyloTCcs U3 9HTOAEPMEI B HIDKHEN 4acTh IKeaya-
Ka. IlosoBBIE KJETKHM BBIBOJATCS HaAPYXKy uvepes
poroBoe orBepcTue. OIIOZOTBOPEHUE U PAa3BUTHE
IPOMCXOAAT B Boge. VI3 aAiina BEIXOAUT JININHKA —
mIaHyJja, IpuKpeigiomasca K cyberpary. B mpo-
mecce JajbHeHIIero pasBUTUA U3 Heé obpasyercs
MOJINT, TIOYKOBAaHNe KOTOPOT0 IPUBOAUT K IOsBJIE-
HUIO MOJOABIX Meay3. Takum obpasom, cuugoma-
HBbIE Me/y3hl 00J1aJaoT YETKO BEIPA¥EHHBIM Yepe-
JIOBaHHEM II0JIOBOr0 U GECIIONIoro MOKOJIeHUH, IPU-
yeM HauboJIee pasBUTO II0JI0BOE ITOKOJIEHHE.

YXuzHeHHbIN LUKN cuvichoMeny3bl aypennu

Bapocnas
mepgys3a

Cnepmarto3ouabl

NnynHka
(nnaHyna)

NuunHka
meay3bl



Knacc KopannoBbie nonuribi

Kopanossle mosmnel — caMblii OGIIUPHBIH KJIACC MOPCKUX KUIIEU-
HOTIOJIOCTHBIX, OH HACUUTHIBAET OKOJIO 6 THIC. BUJOB. DTO }XHBOTHEIE,
BeAyIue HCKJIIOYNTEJNHbHO NPHUKPENJEHHBIN 00pas3 »KU3Hu. Arxmu-
HUU KUBYT OTAEJBHO JPYT OT AIpyTa. BolbIIMHCTBO 3%e BUg0B KopaJ-
JIOB — KOJIOHHAJIBHBIE (JOPMBI, HATIPHMED 80CbMULYUEBbLE KPACHbLE
KOpQaJLllbl, U3 KOTOPBIX UBTOTABIUBAIOT YKpameHus. [Ipyrue, nadpe-
noposvLe KopaJliibl, pazpacrasch, 00pasyioT pudbl B TEMILIX MOPAX
4 OKeaHax.

Ilo BHYTPeHHell OpraHu3anuy KOPaJJIoBbIe HOIUIIBI HATIOMUHAIOT
rugpouHbiX. Teno nmeer (hopMy MUAMHAPA, HA OMHOM KOHIIE KOTO-
POT0 PAaCIIOJIOXKEHO IIeJIeBHJHOEe POTOBOE OTBEPCTHE, OKPYKEHHOE

Mappenopogbie Kopannbl, o6pasyouwme pudsi




YTIAJbIaMU; IPYTUM KOHIIOM IIOJIMII IPUKPeILIi-
eTcs K FPYHTY MU, ¥ KOJIOHUAJIBHBIX (DOPM, CBA3aH
¢ IPYTHMH uYJieHaMH KOJOHHM depe3 IHIeBapu-
TeJBHYIO IoJocThb. HapyHasa sKToAepMa 3aBopa-
ypBaeTcss W BBICTHJIAET INIOTKY. IlHineBapuTeib-
HAs IOJOCTh, BEICTIIAHHAA DHTOLEPMAaJIbHBIM JITH-
TeseM, pasjeiieHa IeperopoKaMu Ha KaMephl.

V nopaBasioniero 60JbITHHCTBA KOPAJJIOB X0PO-
10 Pa3BUT U3BECTKOBBIA CKeJeT, HADYyKHBIA HJIH
3ajieraloliuii B mesoriee. B psaje caydaeB y HEKO-
TOPBIX BHUJOB B0CbMUJLYUEBbLX KOPAJLLO6 CKeJeT
IpeJiIcTaBJeH POromofo0HBIM BemecTBOM. Bcerpe-
Yal0TCA KOpAJIJIOBBIE IIOJIUIBI, JUIIEHHBIE CKeJe-
Ta, KaxK, HAIpUMep, AKMUuHUs — KPYIHBINA OIU-
HOUHBIH MTOJUII, BeChbMa HAIIOMUHAIOINNI Iruapy U
nepeMemamoIquiics Ha MYCKYJUCTONH IIOAOIIBE.
Hauboaplllee YMCJIO BUIOB KOPAJJIOBBIX IIOJIHIIOB,
00MTAIOIUX HA MEJKOBOAbe B TPONMMYECKUX MO-
pPAX, COCTABJAET OCHOBY PHU(OB, aTOJJIOB ¥ OCTPO-
BOB. DTHU KOPAJLJILI UTPAlOT BAXXHYIO POJIb B IPHU-
OpeKHBIX COODOIeCcTBaX, BKIIOUAIOI[UX 3HAUNTEb"
HOe KOJIMYeCTBO }KUBOTHBIX 1 PACTEHUH.

Il HaceJeHUs TPONHMYECKUX CTPaH KOpPaJljIo-
BBIe pU()BI HMEIOT OYeHb BaXkHOoe 3HaueHue. Kopau-
JIBI UCIIOJIB3YIOT KaK UCTOYHNK U3BECTH, CTDOUTENb-
HBIH MaTepuaJl IJid IOCTPONKNA MOPCKHUX COOPYIKe-
HUi: MOJIOB, IPUUYAJIOB, HabepexHbIX. Bpycom us
KOPAJIJIOB MOCTAT yaulbl. Penxne uépHbIe U Kpac-
Hble KOPAJIJIbI HAYT HA U3TOTOBJIEHIE YKPAIIeHUH.

Cxema cTpoeHUNA akKTUHWUN

Me3sornes 3HTOAEpMa
JkTogepma

Por

UWynansya | Mopckue

nepbAa

lacTpanbHas
rnonocrb

lMeperopogku

Mogowsa
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OxapaxrepusaylitTe 0COG€HHOCTH BHEIIHErO0 CTPOEHHS U BHYTDPEH-
Hell OpraHu3aluy ruipel.

Kax ycrpoena skTogepMa KulleqHonoxocTHbIX ? KaKoBo crpoenue
CTPEKATEJILHON KJIeTKU MHPhI?

Kaxum THIIOM HEPBHOI CHCTEMBI 06J1aa0T KHUIIIeYHOIOJIOCTHEIE?
OxapaxrepuayiiTe KIeTKH BHYTPEHHEI'O CJIOA IHPEL.

Pacckasxure o nmurtammu ruapsl. Kak ocyiiecTsisierca mporecce
NHUINeBaApeHUsa ¥ THAPLI?

Hro TaKoe IPOMEKYTOUHEIE KJIETKH, KAKOBBI HX (DYHKIHN?

Kax pasmuoxxaerca um pasBupaercsa ruzpa? Uro Takoe repmadpo-
aurusm? Yro Taxoe mianyiaa?

Kax BbI gymaere, mouemMy IufpoMenyssl M COGCTBEHHO MeAY3bI
OTHOCHAT K PA3HBIM I'PYHIAM KMIIEeYHOIOJOCTHBIX ?

IToueMy KHIIIEYHONIOJOCTHEIE HOJIYYMUIN TAKOE HA3BAHUe?

KaxoBel reorpadguyueckue i KINMaTHUECKHE YCIOBUS PACIpPOCTPa-
HEeHMA Pa3INYHBIX KUIIEYHOIOJOCTHBIX ?

CocraBpre pasBépHYTHIH 1aH naparpada.

JlabopatopHas pabora

Boeimoaure pabory Ne 9 sa ¢. 14—15 (JIaGopaTopHbie paboTEr).

PaboTta c komnbloTepom

ot

w N

O6paTuTech K 2JIeKTPOHHOMY IIPHJIOMKEHUI0. V3yunTe MaTepmas
U BBIIIOJIHUTE IIPeJIOMeHHbIE 3a1aHI .

NHTepHeT-cCbINKN

http://rybafish.umclidet.com/kishe4nopolost.html (Kparkas xa-
PaKTEePHCTUKA, CHCTEMATHUYECKHe IPYIIIIbI)
http://zooex.baikal.ru/bidermat/hydra.htm (l'uzpounnusie)
http://sbio.info/list.php?c=orgkishka (Cucremaruueckue rpymu-
BI)

Kulwe4yHononocrtHbie — 3To HU3LWWE MHOFOKNeTOYHble XUBOTHbIE. VX Teno
COCTOWT U3 ABYX CNOEB — 3KTOAEPMbI M 3HTOAEPMbI. [ANA KULWEYHOMNONOCTHbIX
XapakTepHO Hanw4ue cTpekaTenbHbIX KNeTOK W MULEBapUTENbHON MNONOCTY.
OHU BeayT UCKNIoYMTENBHO BO/HbIA 0Bpa3 XuU3HKU. Bce KULWEYHONONOCTHbIe —
XWLLHWKN,
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Tun Mnockue YyepBun

K THIIY NJOCKHUX YepPBEeU OTHOCAT TPEXCJIOUHBIX JBYCTOPOHHE CHM-
METPUYHBIX YKMBOTHEIX. TeJI0 MX MOCTPOEHO M3 MPOUSBOLHBIX TPEX
CJIO8B: DKTO-, 9HTO- U Me3ojepMbl. CTeHKa Teja 00pa3oBaHa KOXKHO-
MYCKYJIBHBIM MEIIKOM, 0JIOCTh TeJjia 3aIl0IHeHa TapeHX HMOil.

B Hacroslee BpeMs H3BecTHO Oouiee 12,5 ThIC. BUAOB IIJIOCKHX
uepseil. OHU 00'beAMHEHBI B HECKOJIBKO KJIACCOB, U3 KOTOPBIX Haubo-
Jlee uaBeCTHBI Tpu: Pecnuunvie, Cocarvwuxu u JenmouhbvLe. ITo-
cJIeIHUE Ba KJIacca B IpOoIiecce 3BOJTIONUHY ITePellIi K IapasuTusmMy
U 3HAUMUTEJHLHO OTJIHUAIOTCA IO 0COOEHHOCTAM OPraHu3aluu OT CBO-
GOJHOKUBYIINX PECHUUHBIX uepBeit. OHH, B 0COGEHHOCTH JIEHTOU-
HBbIe YePBH, YTPATUIIH PAJ, OPTaHOB U CUCTEM, ITO3BOJIAIOMINX CyIIe-
CTBOBATH BHE OPTaHMU3Ma-X03ANHA.

CrpoeHue MIOCKMX YepBeii. Y Bcex IJIOCKUX YepBeil TeI0 BBITA-
HYTO U YILIOIIEHO B CIMHHO-OPIOIIHOM HalpaBJIeHWH. OTyéTnuBO
BBIZIEJIEHBI TIepeHU 1 3aAHUI KOHIBI. MHOrue cBOGOAHOXKUBYIIIHE
yepBHU HA MepeiHeM KOHIle UMeIOT IyIa/bleBU/IHbIe BEIPOCTHI, HECY-
II[e OPraHbl YYBCTB. JIeHMOUHbLe LepB8U U COCALbU,UKY — Tapasu-
ThI, OHH UMEIOT pasjiuyHbIe IPHUCIOCOONIEHUs JJIA NPUKPENIeHn
K TeJIy XO031HA: TPUCOCKHU MU Kploubsa. PagMepsl IJIOCKUX yepBei
rxonebmores or 0,5 MM g0 50—70 cM (y cBOGOAHOXKHUBYIIUX (HOPM)
u naxxe 30 m (y mapasuros). Tejio mpeAcTaBiIsgeT c0ob0ii KOXKHO-MYC-
KYJIbHBIH MEIIOK, MOKPBITEIH BIIUTEINEM, 10 KOTOPhIM HAaXOAUTCH
MBIIIIEUHBIHA CJION; MOJIOCTH Tejla HeT, IPOMEeXXYTKH MeXXAy opraHa-
MM 3aI0JHEeHbI PBIXJION COeJUHUTEIbHOU TKAHBIO — MapeHXUMOM.

BHelwHWn BUA

| Monepe4Hbii pas naHapuu
onepevHbIV pazpes n .. ol Koxa nnaHapuu

PecHun4kmn _ ' :ﬁ‘f
ai ) KonsuyeBsble

MbILLL B!

MpoaonbHble
MbILULbI!

Kuwka

KoxHo-
MYCKY/TbHbIV
MewoK




Cucrembl
OpraHoB
nnaHapuu
HepBHas
" cuctema

ﬂwmesapmeanaﬂ
cmcrema

BbigenutenbHas
= cucrtema

[NMonogas ¢

PotoBas
npucocka

bprotHasn
npucocka

HepeHasa cucrema npejcraBieHa HEPBHBIMHA V3-
JaMH, PaclHoJIOKeHHBIMU Ha IIepeJTHEeM KOHIIE Te-
Jla, — MO3TOBBIMHY TAHIVIHAMH M OTXOOAINUMH OT
HHUX HepPBHBIMH CTBOJIAMH, COEIUHEHHBIMU IIepe-
MBIUKAMMU.

OpraHbl 4yBCTB, KaK IIPaBWJIO, IIPEJCTABJIEHBI
OTAEJBbHBIMH KOYKHBIMH PECHHYKAMH — OTPOCT-
KaMH YYBCTBUTEJILHBLIX HEPBHBIX KJETOK. Hexo-
TOpBLIe CBOOOMNHOMKUBYILME MpEJACTAaBUTENH THIIA
B IIpPOIecce IIPUCIOCO0JeHNA K YCIOBHAM CYIIIECT-
BOBaHHA, TpebyomuM O0JBIIOro pasHooOpasmsa
ABUKEeHUH, Npuobpesiy IPUMHTHBHEIE OPTaHbI 3pe-
HHUSA — CBETOUYYBCTBHUTEJLHBIE MHTI'MEHTHBIE IVIa3-
KU 1 OPraHbl pABHOBECU A,

MuueBapuTenbHas cMcTemMa ecTh He y BceX Be-
OYINUX [OapasuTU4YecKuil obpad »KM3HU IIJIOCKHX
yepBei. ¥ CBOOOTHOMKHUBYILIHMX PECHUYHbLX W Iapa-
SUTHYECKHX COCAIbUW,UK06 THIeBAPUATEIbHAS TPYO-
Ka IIpeJcTaBlIeHa MYCKYJHUCTOI IVIOTKOH, OTKDhIBA-
omleiica Hapy»Ky DPOTOBBIM OTBEPCTHEM, 4YacTO
B IIeHTpe OpIOITHOI CTOPOHEI Teja, U KuinKoii. OHa
BBICTJIAHA JKEJIEBUCTHIM SIIUTEJINEeM, Pa3BeTBJIeHa 1
3aMKHYTA. 3aJHEIIPOXOLHOI'0 OTBEPCTHA HET, Hele-
PeBapeHHBIE OCTATKH ITHUILU VIAJISIOTCS Yepes PoT.

BbigenuTtenbHas cucrema mnpejicTaBjieHa CHCTe-
MOU pa3BeTBJIEHHBIX KAHAJBIIEB, 3aKAHUNBAIONUX -
Cs B IIapeHXHMeEe 3BE3JUaThIMU KJIETKAMH C ITy4-
KoM pecHuuek. Kanaapipl coobImaimTcss ¢ BHEII-
Hell cpejioi BBIAEIHUTEIbHLIMHE OTBEPCTHAMH.

AbixaTenbHO W KPOBEHOCHOW CUCTEM HET;
rasoobMeH M TPAHCIIOPT BEIECTB II0 OPraHU3MY
OCYIIECTBJIAIOTCA IIOCPeACcTBOM Auddysun.

MonoBas cucrema. Ilinockue yepBm — repma-
GPOAUTEI; TOJORBAS CHCTEMA COCTOMT M3 IOJOBBIX
JKeJIé3 — CEeMEeHHHKOB U AHNYHHUKOB — M CJIOXXHOU
CHCTEMBLI IPOTOKOB, CJOYKaIlUX MJs BbIBEIeHHSI
TOJIOBBIX KJIETOK.

CrpoeHune cocanbljmKa
BerBb KuWevYHKa

«Mo3r»

AndHnk



PaznuuHble BUAObI
pPecHU4HbIX
yepBen

MonoyHo-6enas
nnaHapwus

Knacc PecHu4HbIe yepBU

BoiapmuHCTBO pPECHUUYHBIX 4YepBeil — cBoOOmHO-
JKUBYINUE KUBOTHBIE, BeAYyINHE, KaK IPaBUJIO,
XUITHBIN 00pas sxu3au. OHU moegaloT MHOTHX IIPO-
credmux (MHQY30pHii, KODHEHOMXKEK, KI'YTHUKOHOC-
1eB), HEMAaTOJ, MEJKHNX PaAK00OpasHbIX, JUUYUHOK
KOMAapoB — 3a4acTyio 0oJiee KPYITHBIX JKUBOTHBIX,
yeM oHH camu. Hexoropsle (DOpMBI HamajgalmT Ha
cBoux cobpaTseB. I'uapa c eé 3alUTHBIMU CTpEKa-
TeJbHBIMHA KJETKaMH TaK)Xe IOoJBepraercsa HuX
HaOaJAeHUAM.

Yicao BHUAOB PECHUUYHBIX UYepBeH [mgocTUTraeT
3 ThIC. 3TO MOPCKHE WJIM NPECHOBOJHBIE KHBOT-
HbIe; HEKOTODBIE BUILI YKHBYT B II0OYBE, BO BJIANK-
HBIX MecTaxX OOMTaHUS.

Temo uepBeii MOKPBITO SIUTEJIMEM C MHOMKECT-
BOM pecHHYeK. [[BuiKeHUe DPEeCHUUYHBIX, ¢ OIHOI
CTOPOHBI, Pe3yJabTaT OMeHUs PeCHUUYEK Hapy»XHOIr'0
SIIUTEJNINsI, C APYroil — CcJIeACTBHE COKpallleHUsd
KOXHO-MYCKYJILHOI'O MENIKa. JTH YePBHU U I10JI3a-
10T, U IJIABAIOT.

B nporjecce mepeBapuBaHUS ITUIIM Y PECHUY-
HBIX YepBeli, TaK ’Keé KaK y KUIIEeYHOIOJIOCTHBIX,
0OJBINIOE MECTO 3aHMMAaeT BHYTPHKJIETOUHOE IIH-
mnmeBapenue. YacTHIBI IHINH, IPeABAPUTEIBHO
mojBeprainuecss oopaboTKe CEKPeToOM TVIOTOYHBIX
3KeJIé3, MOCTYIIAI0OT B KMIIEYHUK U 3aXBaThIBAIOTCH
KJIeTKAM¥ KHUIIeYHOr0 3IUTEeJINs, B KOTOPHIX (Pop-
MHUPYIOTCA MHOTOYMCJIEHHbIE IHINeBapUTe/IbHbIE
BaKyOJIH.

PecHnuHbIX uepBeil oTiiMYaeT BhICOKaA pereHe-
paTuBHAas crmoco0HOCTh. Tak, marie corTasd 4acTh UX
TeJa crocob6Ha BOCCTAHABJIHMBATHCA B IleJioe JKH-
BOTHOE.

IITupoko m3BeCTHHIN ITpeACTABUTENL Kjacca —
MONOLHO-0enas niaHapus oOUTAeT B 3aMJIeHHBIX
4acTAX IPYAOB U PYy4YbEB, KAK IIPABUJIO, HA HUK-
Heil CTOpOHE KaMHel W APYrux IMOABOAHBIX IIPEea-
metToB. Eé Teno BBITAHYTO, AOCTHUTraeT B JJUHY
1,5 eM, IUCTOBUAHO U OOBIKHOBEHHO JUIIEHO Ka-
KUX OB TO HU OBLJIO IPUIATKOB. JIMIIL Yy HEMHOTHX
PECHUYHBLIX Ha MepeJgHeM KOHIe Teja HMeIOTCHd
HeGOoIbIIINe IYIIAJbIleBIHbIe BEIPOCTHI.



Knacc CocanbLimku

OpraHusanusd 9TUX KUBOTHBIX BO MHOI'OM HAIIOMHHAET YepPTHI pec-
HHUYHBIX YepBel, HAallpUMeD IJaHAPWUU, OJHAKO, B OTJIMYKE OT HUX,
COCAJIBIIIUKUA BeAYT UCKJIIOYUTEJIBHO MapasuTUUYeCKUN o6pas Kus-
HU. PopMa Tesia cocaNbOIMKOB Uallle BCero JucroBuaHad. Crenua-
JIN3AIUA UX TPOABJIAETCS B HAJIUUUU NPUCOCOK, ULUTLOE, KPIOYb-
eé U IPYTrUX INPUCIOCODIeHUN NI IPUKPEIJIEHNU A, B BBICOKOM pas-
BUTHUM IIOJIOBOM CHCTEMBI, HPOXOMKAEHUU CIOMKHBIX KHU3HEHHBIX
IIUKJIOB CO CMEHOH X035€eB, a TaKyKe B YIPOILEHUH OPraHOB YYBCTB.

Knace cocanbIinKoB BKJIIOYAET OKOJIO 4 ThIC. BUOB.

TUnUYHBINA IPEeACTaBUTENb Kjacca — NeuéHOUHbLL COCANbULUK,
IapasUuTUPYIOIIUI B YKEJIYHBIX IPOTOKAX IIEYEeHU U KEeJTYHOM IY3hI-
pe psaza 1mo3BoHOYHEIX. IlapasuTr paspylraer me4éHOUYHbLIE KJETKH,
4TO MOYKET IPHUBECTH K KPOBOTEUEHHMIO, a TAKIKe 3aKYIIOPKe MKeJrd-
HBIX XOI0B M IIOABJCHHIO MeJITYyXHM.

WHN3HEeHHBIN MUK neYéHouH020 cocanibluika IPOTEKaeT co cMe-
HOM x03aeB. OKOHYATENBHEBII, OCHOS8HOU X03AUH, B TeJIe KOTOPOro
napasuT Pa3dMHOYKAeTCA INOJOBBIM IIYTEM, — KPYITHBIN UJIH MEJIKHAN
poraTelii CKOT, JIOIIAAX, CBUHBH, YesoBek U aAp. IIpomescymou-
HBL X03AUH, T/Ie JUUUHKA ITapasuTa IPOXOSUAT OIIpefeIEHHbIe CTa-
JUH PA3BUTHU, — MOJLIIOCK IPYAOBUK MaJIbIN.

Hiino newénowHo20 cocalbuuKka HAUNHAET PAa3BUBAThCA, TOJIBKO
IIoIaB B BOAY, I'lle U3 HEeT'0 BBIXOJUT JIMYNHKA C PECHUYKaMU. 3aTeM
JUYUHKA BHEJAPSAETCHA B TeJI0O MaJIOr0 MPYAOBUKA. 3IeCh TapasuT
npeBpallaeTcsa B CHAEAYVIOUIVIO JHUHHOUYHYIO CTAOHIO, 3aTEeM OH IIO-
KHJaeT MOJUJIIOCKA M aKTHUBHO IlepeaBuraercsa B Boge. Ha sroii cra-
OHH NeYéHOYHbLl cocaabW Uk NpHUKpenasercd K crTebisaMm pacte-
HUI U IOKPBIBaeTCA TOJICTOI 06osoukoit. O6pasyercs yucma, K0J-
ro coxXpaHsdArIlas »XU3HeCHoCcoOHOoCTh. IIporouenHas »KHUBOTHBIM,
nucTa nomnajgaerT B KMIIEYHHUK, 000JI0UKa €€ pacTBOpsAeTCs, H rmapa-
3HT Hepe3 KPOBEHOCHBIEe COCYIbl IPOHHKAET B IIeUYeHb, I'je JoCTUraer
TIOJOBO3PEJIOT0 COCTOAHMIA.

YK3HeHHbIA LUK
ne4YéHOYHOro cocanblUyMKa OcHOBHOW XO3511H Nonoso3penas

ocobb Yepes

NnumHka
., CXBOCTOM  mhoMmexyToYHbIV XO3A1H Jinunnka

3 . C pecHUYKamm
Ry Passutune nmwum*




Knacc JleHTouYHbIE YepBU

JleHTOUHBIEC ILIOCKME UEPBH, KAK U COCAJIBITHKH,
BEIYT UCKJIUYHUTEJIbHO NapasuTHIeCKU 00pas xKu3-
HH, W 3TO HAJOKHJIO HAa HUX 3HAYHUTEJIBHO 00NIB-
ITHHA oTOevaTor, 4eM Ha COCaJbIIHUKOB.

Kiace BKJIOYAET OKOJIO 3 ThIC. BUJOB.

B 1os0BO3pEJIOM COCTOAHHM OHH OOHUTAIOT B
TOHKOM KUWIIEYHUKE O03BOHOYHBIX; JIMUNHOYHEBIE
(hopMBI JKUBYT B IOJIOCTU Tejla X BHYTPH Pasjiny-
HBIX OPraHOB 0€CIO3BOHOYHBIX W IIO3BOHOYHBIX.

BesimunHa B3POCBIX JJEHTOUHBIX YepBei KoJed-
jgerca or 1 mm 1o 10—30 m. OKkpacka Tesa 0gHO0O-
pasHas — OeJjlas WJIM JKeJToBaTas, XapaxkTepHasd
JIJIS MHOTHUX BHYTPEHHUX ITapasuToB. TeJo JeHTO-
BHAHOE, CHJILHO BBITIHYTO B JJMHY ¥ B OOJIBIINH-
CTBE CJIy4aeB IIOJIEJIEHO Ha 3HAUYUTEJIBHOE YMCJIO
ujreHnKoB. MHOrga Tejo MoikeT OBITH HepacuJe-
HéHHbIM. Ha mepegHeM KoHIle — HeOoJbIIasg Io-
JIOBKA € OpraHamMy IpPHKpeIvIieHWs (IPUCOCKaMM
HIU KPIOYbsIMH), 34 HEeH cjelyeT He pasjeséHHas
Ha cerMeHTHI IIeiKa, a jajiee — YIeHHKH.

JleHTOUHBIE UEePBHW IIyO’ke U IIOJHee, YeM CO-
CAJBIIMNKN, MIPUCIIOCOOUINCH K IIapa3UTUIECKOMY
CYI[ECTBOBAHUIO: ¥ HUX OTCYTCTBYeT KHUILEYHHUK,
a OUTaHue IPOMCXOAUT OyTéM auddysun Bceii no-
BEPXHOCTBIO TeJjla; JUYUHKHN, KaK U B3POCJbIE I10-
JIOBO3peJible 0cobu, BeAyT mapasuTHdYecKuil odpas
JKHUBHU.

Buiyuil yenenv, 1apasSUTUPYIOUIHNA B KUIIIEYHU-
Ke 4eJIOBeKa, 3a CYTKH oTjesisger b—7 u OoJsee de-
HUKOB, B KOTOPBIX HAXOJUTCA OKOJIO 2 MJIH SHII.
fAitno nonagaer ¢ pexkanuaMU YesloOBeKa B IIOYBY.
Ecau BmecTe ¢ TpaBoii OHO OKa3bIBaeTCcHd B IHIIE-
BapUTEJHbHOM TPAKTe KPYHOHOT'O POraToro CKoTa —
ITPOMEKYTOYHOTO XO03ANHA, B KUIIIEYHUKEe U3 HETro
BBIXOOHUT JUUYUHKA, BOOPYIKEHHAA OCTPBIMU KPIO-
ypAMHU. JINUNHKA Npo0ypaBIUBaET CTEHKY KHIITKH
U C TOKOM KPOBH IIPOHMKAET B MBIIIIEI. B MBIII-
IaxX OHA pacTéT U IpeBpamnlaeTcd B QuUHKHY — Iy-
BBIPEK C BBEPHYTOH BHYTDPb IOJIOBKOH M INEHKOM.
B opranusm uejioBeKa — OCHOBHOT'O XO3fAHHA
napasuTa — (puHHA NoIazaeT ¢ IJIOXO0 IIPOBapeH-
HBIM MSCOM M yKe 3[ecCh IpeBpallaeTrcs B I0JIO-
BO3peayIo (popmy.



OcHoBHo CBuHON
XO038KH ueneHb

[onoeka yepBsa
C NPUCOCKaMM W KPIoYbiMU
|

HM3HeHHbIN LuiKn
CBUHOIO LenHsa

YneHuku Tena
Yepes, HanonHeHHbIe
lpomesxyTouHbiv anuamMmm
XO381H

IectukptouHan
nuymnHka (oHkocdepa)
B KULLEYHUKE CBUHBEM

B MbllIUax
CBMHbWM
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OxapaxTepusyiiTe 0COGEHHOCTU CTPOEHHs IIOCKUX yepseit. Kakoi
o0pas KU3HY BEJYT PECHUUHbIE YePBU?

KTo HasepIBaeTCA IIPOMEIKYTOUHBIM, 4 KTO — OCHOBHBIM X03AUHOM
napasura? Kaxk nmeuéHOUHEBIN cOCANbIIUK IIPOHUKAET B TEJIO IPO-
MEeXyTOUYHOI'0 1 OCHOBHOI'O X03AHHA?

BapucyiiTe »KU3HEHHBII ITUKJI IeYEHOUHOI0 cocanpmuka. IIpesno-
SKUTE Mephl NPOMUIAKTUKH 3apayKeHnusd ITapasuToM.

CpaBHUTE OCOOEHHOCTH CTPOEHUA CBOOOAHOKUBYINHX ILJIOCKHX
yepBeil, COCANBIIAKOB U JICHTOUHBIX depseii. CocTaBpTe TabIUILY
(pabora B MaJIBIX IPyIIax).

B uéM BBl BHUAUTE OTVIMUUS IMHUKJIA Pa8BUTHSA ObBIYbEro IENHS OT
JKHMBHEHHOTO ITMKJIAa TeYEéHOYHOI0 COcalIbIiuKa?

ObcyauTe B Kjaacce. akme 0coOOEHHOCTH CTPOEHUS COCAIBIINKOB
1 JIEHTOYHBIX UepBeli CBA3AHBI C X 00pasoM JKU3HU?

CocraBbTe Tabnuny «CpaBHUTeIbHAA XapaKTePHUCTHUKA OPraHOB U
CHCTEM OpPraHOB PECHUYHBIX YepBelf, COCAJbINUKOB M JeHTOUHEIX
yepBeil» (paboTa B MaJIBIX IPYIIax).

CocraBbTe pa3BEépPHYTHIN ILJIaH naparpada.

| PaGoTa ¢ KOMNbIOTEPOM

Obparurech K dJIeKTPOHHOMY IpuaoKeHHio. V3yuure marepuas
1 BBITIOJIHUTE MIPE/JIOKeHHbIe 3afaHusd.

@ NHTepHeT-CCbINKN

1.

2.

http://biology.asvu.ru/list.php?c=orgplchervi (Obmasa xapaxre-
PHUCTHKA, CHCTEMATHKA)
http://www.ebio.ru/zoo07.html (Crpoesne njaocKux uepseit)
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Teno nnockux 4epsel TpéxcnonHoe. OHO npeAacTaBnser cobow KOXHO-
MYCKYNbHbIA MEWOoK, NOKPbIThIA 3nuTennem (y ceoBOAHOXMBYLLMX — PeCcHWUY-
HbIM 3NUTEennem), No4 KOTOpPbIM pacrnonaraeTcs MbileYHbIN CNoK; NooCTU Tena
HeT. lMuleBapuTenbHas CUCTEMAa PECHUYHbIX YepBen OTKPbIBAeTCs HapyXy
OHWUM OTBEPCTUEM — POTOBbLIM. lNapasnTuyeckne NeHTOYHbIE YEPBUN HE UMEIOT
NULLLEBAPUTENLHOMN CUCTEMbI: Y HUX NUTaTeNbHbIE BELLeCTBa MOrNoWaloTes Been
NOBEPXHOCTBLIO Tena. CBOGOJJ,HO)KI/IBYUJME yepsu MMEOT NpUM MTWUBHbLIE OpraHbl
YYBCTB.



Tun Kpyrnbie yepBwu
(HemaTopapbl)

300J0ru IIONAraloT, YTO YUCJO0 BHUAOB HEMAaTOM
npubanxaerTcs K 1 MJIH, OTHAKO YYEHBIMU OIHCA-
HO uyTh Ooabire 20 Teic. BUAOB. MHOrMe HeMaTO b
BeyT CBOOOAHEIM 00pas »KU3HM, 00HUTasd Ha JHE OKe-
aHOB, MOpeil, PeK, JJUMAaHOB U JAPYIUX BOJOEMOB.
HexoTopsle }XKUBYT B ITI0YBE; MIOYBEHHBIE HEMATOBI
CBA3aHBI C KOPHEBO! cmcTeMOil pacreHuii. MHO-
rue HeMAaTOAbl NapasuTHUPYIOT Ha rpubax, pacre-
HHUAX U KUBOTHBIX. B oTiimune oT MenKux (00bId-
HO 710 5 MM) CBOOOZHOKHUBYII[UX HEMATOJ, Iapa3u-
TBHI MOTYT JOCTHUIaTh B JJIMHY HECKOJIBKUX METPOB!

dra rpynna Ipou3ollja OT APeBHUX IIJOCKHUX
yepBeu.

CrpoeHue Hematog. Hecmorpa Ha MHOroo6Gpa-
3ue cpel oOUTaHUsA, KOTOPBbIE OCBOUJIN HEMATO/bI,
BCe OHM MMeIOT OOIHH IIJIaH CTPOEHUS M CXOAHYIO
opranusanup. PopmMa HeMATOJ BepeTeHOBUIHASA,
TaK KaK TeJ0 UX II0 HAIIpABJIEHWIO K 000OMM KOH-
aM OOBIKHOBEHHO cy2kaercs. Ilonepeunoe ceueHue
Tena Kpyriaoe. Ha mepeiHeM KOHIE PACHOJIOMKEH
por, OJIM3 3aHEro KOHIla, Ha OPIOIIHOM CTOpOHE, —
aHaJlbHOe oTBepcTHe. Broab Tena y GoabIIMHCTBA
HeMAaToJ, IPOXOAAT YeThIPe ITPOJNOJbHBIE JIMHUU:
JBe 1o 60KaM U JBe IIocepeauHe CIIMEHON 1 GpIoI-
HOM CTOPOH. ¥ caMKH Ha OpPIOIIHON CTOPOHE Teja,
KpOMeE BBIJEJIUTEJIBHOI'0, HAXOAUTCA €INeé U I10JI0-
BOE OTBepCTHE.

Crapy»xu HeMaTOAbl 0/IeThI CJIOKHO YCTPOCHHOMN
MHOT'OCJIOMHOM KYTHKYJIOH, BBIIEIAEMON IOKpPO-
BOM TeJla U IpeJCcTaBIA0IIei co00il cBoeoOpasHbIit
Hapy KHBII CKeJleT, KOTOPBIN CO34aéT Omopy AJs
MyCKyJaTyphl. Basxna u samurHas poJb KyTH-
KyJbl: OHA IIpefoXpaHsaeT HeMaTol OT MeXaHuyec-
KHX IIOBPEKAEHUH U AJOBUTHIX BellecTB. llof
KYTHKYJONH M IIOKPOBAMM PACIOJOKEH MbIIIey-
HBIN CJIOH.

BryTpH K0:XHO-MYCKYJIbHOI'0 MEIIKa — OOIINp-
Has IIOJIOCTH TeJa, He BBICTJIAHHAA SHHUTEJHEM H
HelocpeACTBEHHO I'paHHUYAaIlasd ¢ OKPYKAIOIIIMU
eé opranamu. ITosocTs Tesa UrpaeT BasKHYIO POJIb
B 00OMEHHBIX IIpoleccax. depes Heé IIPOUCXOJUT

HemaTona
noA MMKPOCKONoOMm

CrpoeHue

cBoGoaHOMVIBY e

HemMaToObl

- Muiesos

CpeaHss
KWWkKa
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TPAHCIOPT BEIeCTB, YCBOEHHBIX M3 ITUIIH, OT KUIIeUHNKA K MYCKY-
JaType H IIOJIOBOH CHCTeMe; YaCTHYHO OCYIIECTBJISETCS U BBIHOC
IpPOAyKTOB OoOMeHa K opraHam BblZejeHusi. TakuMm oOpasoMm, »KUJ-
KOCTb, 3all0JIHAIONIAA II0JIOCTE TeJia, 0epéT Ha cebsa PYHKITUIO BHYT-
peHHel cpebl OpraHusMa, 1o J00HO KPOBH.

HepBHas cucrema ob6pasoBaHa OKOJIOIVIOTOYHBIM HEPBHBIM KOJb-
IIOM, OKPYJKaloliM IIepeJHIOI0 YacTh nuinesoga. OT KoJIbIla BIIEPES
OTXO/IAT HECKOJBKO KOPOTKHUX BeTOUEK; Has3a HalIpaBJAKOTC IIeCTh
CTBOJIOB, IPUYEM JIBa U3 HUX, IPOXOAAIINX 10 CPEAUHHBIM CIHHHOMN
1 OPIOIIHOI JUHUAM, MOIIHee ocTaJbHBIX. 00a IIaBHBIX HEPBHBIX
CTBOJIA COEIUHAIOTCSA MeXKy cCO00I MHOTOUUCJIEHHBIMU IIepeMbIYKa-
MM, KOTOPbIE€ UMEIOT BUJ, TOHKUX ITOJYKOJIEI, OTI0SCHIBAIOIIUX TEJIO.

OpraHbl YYBCTB Yy HeMAaTo[ pPasBHUTHI cjabo. OOBIYHO HMEIOTCSA
OpraHbI OCA3aHUA B BHAe OYyrOPKOB WUJIU IIETHHOK, PACIOJOKEeHHBIX
IJIaBHBIM 00pasoM BOKpPyYT pra. ITo 60KaM «TOJIOBHOTO MO3Ta» JIEHKaT
OpPra’el XMMHYECKOT'0 UyBCTBA. ¥ YACTH MOPCKUX HEMAaTOH €CTh IIPH-
MHUTHBHEIE IVIa3a — NUTI'MEHTHBIE IIATHA.

MuweBapuTenbHaa CUCTEeMa HAUMHAETCA POTOBBIM OTBEPCTHEM,
KOTOpOe HaXOoJUTCA Ha nepegHeM KoHIe Tejaa. KumeuHuk obpasyer
npaMyIo TPyOKYy, TAHYIIYIOCA uepes BCE Tejo. IlepegHuii ero yuac-
TOK IIOAPAa3feJéH Ha POTOBYIO IIOJIOCTH M TJVIOTKY, KOTOPYIO HaCTO
Ha3bIBAIOT NUIIEBOJOM. PoTOBas MOJIOCTHE MOYKET MMETh Pa3jIHuYHOe
cTpoeHMe. ¥ HEKOTOPBIX XHIIHBIX M Iapas’sUTHPYIOIIHX Ha JXHUBOT-

Bnacornas

BHegpsietca

B CIM3UCTYIO
0605104Ky TONCTO
KUMKW HenoBeka

MoueeHHan
HemarTtoga

luraetca lonoBea

PasnoxXueLmMmMca CBOGOAHO)KMBYU.',Eﬁ

ocTaTkamu KOPHEN  pmopckoi HemaToabl
pacreHusi . -




lonoBHOM KOHeL,

NapasnuTNyeckon HBIX HEMATOJ B Hell UMEIOTCS KYTUKYJIAPHbIE BbI-
KPpMBOronoexku

pocTel — 3y0bl. ¥ UepBeil — mapasuToB paCTeHUH
IIOTKA IpeBpalieHa B KOJIIOIe-COCYIuii oprad —
CTHUIET, CIOCOOHBIH CHEIHAJLHLIMH MbBIIIIAMK
BBIZIBUTaThCSA U3 POTOBOT'O OTBEPCTHA. 3a IVIOTKOM
caepyer cnabo nuddepeHIUpPOBAHHAA KHIIKA,
SaKaH4YHBaOMaaACA aHaJbHBIM OTBEpPCTHEM. ,I[JIH
CBOOOZHOMKUBYIINX HEMATOJ MHUINell HepeaKo
CIy)KaT pasJinyHble MeJKHe opranuamel. [lapasu-
TUYECKHUEe YepBU HUTAIOTCA COKAMH JXHMBOTHOIO-
X03UHA; HEKOTOPhIe U3 HUX UCIOJb3YIOT B ITHIIY
KPOBBb XO3IMHA.

OpraHbl BbiiefleHUs 3aMeHEHBI OJHOKJeTOY-
HBIMH KOYKHBIMH 2Kejie3aMU, BBIIEJSAIOIIUMU pac-
TBOPHMMBIE IIPOAYKTEI 0OMeHaA.

ObiXxaTenbHOW M KPOBEHOCHOW CUCTeM HeT;
raszoo0MeH M TPAaHCHOPT BEIEeCTB II0 OPTaHU3MY
OCYIIEeCTBAAETCA IIOCPeACTBOM AU hysun.

MonoBas cucrema npeAcTaBieHa SUUHUKAMH,
B KOTOPBIX 00pasyioTcs ARNEKJIeTKE, U CEMEeHHH-
KaMH, IPOAYIUPYIOIINMY CIIEPMATO30HUI5I.

Hemarosrl, kKak mpaBUJiO, PasieabHOIIONBI H
GoJbIIeH YaCThIO 00JIANAI0T YETKUMHY BHEIITHIMK
Pas3INYUAMUA — NOA0EbLM OUMOPPUIMOM.

CBaHUK-BenUKaH

OH obuTtaert B noyvkax u Ocrpumua
MoNOCTAX TeNa MAEKOMUTAIOLWMNX

lMuTtaerca cogepxxmmbim
TONICTOM KMLWKKN YenoBeka

finua ocrpuy,
nog MUKPOCKONOM

D LI
1 :tv)r{i‘ IE}U
e "“E!J‘Q\,f v

MoHoHx-ogHO3Yy6

3T1a xuwHaa Hemaroga
3a oguH eHb MOXET
cbecTb 4o 85 nuumHok
rannoBovi HemaTogbl
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YKusHeHHBbIN LMK acKapuabl AT
YyerioBe4YecKom .

{ y 3 JInumHka
| Avyo c nnduHKoN B ropTaHm
| 3arnarbiBaercs :

YyenoBekom

Bropu4Hoe
3arnarbiBaHue
JIAYUHKN

bl m Bapocnas
-\ nuunkka

JInumHKa B NErknx yenoeeka | .

MNonoso3pernsle
ocobu
B KMLIEYHWKe

NnymHka B ceppue yenoseka

Monopas
NMYMHKa

G - . >

AMLO € ANUUHKOM

BHyTpeHHee cTpoeHue ackapupbl

AHanbHoe
oTBepcTure

Pot



Ackapugbl

BoapIMHCTBO KPYIVIBIX UepBeil OTKJIaAbIBAIOT gilla, HO BCTpeya-
IOTCS U KUBOponAIre Q)OPMBIL.

OpruM u3 npejacTaBuTeseil KPYIVIBIX YePBEU — IMapasuToB 4eJio-
BeKa fABJAETCA ackapuda yenoéeveckas, KOTOpas IapasUuTUPYeT
B TOHKOM OT/eJie KHIIIeUHNKa JesoBeKka. Tesmo eé MoxkeT HOCTHUraTh
40 cm; caMIIbl MeHBIIEe caMOK. UTOOBI yAep:KaThbCAd B KUIIEYHUKE,
YEepPBH IIOCTOSIHHO IBHKYTCHA IIPOTUB TOKA IIHINEBLIX MAacC, MHUTAACH
IIoJIyIIepeBapeHHOM IHUINEeBOH Kallnuiieii.

OmnogoTBOpEHHOE AHIIO HAUWHAET PABBUBATLCA B TeJle UepBA, HO
OKOHYAaTeJbHO I1apasuT (DOPMUPYETCSA TOJLKO B OPraHH3Me YeJloBe-
kKa. fitna ackapudvl, KOTOPHIX OHA TPOU3BOAUT OTPOMHOE KOJIMYe-
CTBO, HOKPEITEI TPEeMs 000JI0UKaMHU, IPEOXPAHAIOMIUMHU UX OT Aeii-
CTBUA Jlase culbHeHmux anos. Ilonagas ¢ pexansusaMu B OKpyxKaio-
IIyIO cpeay, AUIla IPHU TOCTYIe KUCJIOPOAA BO BIIAKHBIX YCIOBUAX U
IIDH JOCTATOYHO BBICOKOM Temueparype (okoJio 25 °C) pa3BuBamoTcH,
U 1o uX 000704K0H obpasyercsa suunaka. O6GBIYHO B cpefHelH I0JI0-
ce TaKHe YCJIOBHS CO3AIOTCA B BEIIPDEDHBIX siMAaX, TyaJeTaX OTKPbI-
TOr'O THUIIA, I'fle UMeeTCA OOJIBIIOEe KOJHUUYECTBO MHUIONIMUX HEUUCTOT.
Boapmyio pons B pacnpocTpaHeHUN WL, ackapudvl U 3apaskeHuun
UMH JIofieil UrparoT o0bIuHbBIe KOMHATHBIE MyXu. C HEMBITBIX PYK,
¢ 3arpA3HEHHONI BOAOI, HEMBITHIMH OBOIIIaMU, (PPYKTaMu Aiia oKa-
3BIBAIOTCA B KUIIIEYHHKE YeJIOBEeKAa, IZleé U3 HUX BBIXOAAT JUUNHKHA,
KOTOpBIE€ BHEAPAIOTCA B CTEHKH KHUIIEYHUKA U IPOHUKAIOT B KPOBb.
C ToKOM KpOBH OHH IONaJalOT B II€YEHb, CEPAIe U II0 JETOYHBIM
apTepusaM — B JIETKHe. 3IeCh JUYUHKHN ITPOOYpPaBIMBAIOT CTEHKH
KaluJIspoB, IIPOHUKAaA B IIPOCBET ajbBeoJ. Jlajiee OHU HPOXOLAT
B OpOHXU, TPaxelo, BLI3BIBAA BOCHAJIUTENbLHBIE SIBJIEHUS, COIIPOBOMK-
patomuecda xamgeMm. C MOKPOTOHM JHUYMHKHU IONAZAIOT B POTOBYIO
IIOJIOCTh M BTOPUYHO 3amvlaThiBaloTCA. B KHUINIEUHUKe pa3BHBaeTCs
B3pocaas ackapuzga. Takum o6pa3om, IUKJI €€ Pa3BUTUA IIPOTEKAET
6es cmeHs! x0316eB. [IPOAOIKUTENIBLHOCTE KU3HNA YepBA He IPeBbI-
uraeT roga. Ackapudvt OTPABIAIOT OPraHU3M TOKCHUYECKHMH IIPO-
JIYKTaMu o0OMeHa, a TaKJyKe BO3/AeHCTBYIOT MeXaHUUeCcK!: B O0JIBIIIOM
KOJIH4YeCcTBe OHH MOI'YT BEI3BIBATH HeIIpoxXoguMOCTh KHIIIeYHHKA.

Cpenu npyrux KpyIvblX yepBeil, mapasuTUPYIOLUIUX HA YeJIOBEKe,
MOX(HO OTMETHUTE OCMPULY, OOUTAIOIIYIO B TOHKOI 1 TOJCTOII KUIITKe;
MPUXUHENNLY, TIOCEJTIONYIOCS B KUIIEUHUKE UJIU B MBIIIIIAX, HUM-
Yamuy, Wil Qujaspuio, BEISEIBAIONIYIO «CJI0OHOBYIO 60JIe3HbY , U JID.

f

123"



* I Bonpochkl 1 3agaHus

&

OxapakTepusyiiTe 0cOOEHHOCTH CTPOEHHS acKapujpl. UTo Takoe
KyTuryna? B uém eé sHaueHue?

KaxoBa poJb IIOJIOCTH TeJia ¥ ACKapUIbI?

Kak ycrpoena HepBHaAA cucTeMa HEMAaTOH ?

Kaxwue oTe bl COCTABIAIOT NTHIEBADUTENBHYIO CHCTEMY KPYTJIBIX
yepBeit? B uém, mo BalleMy MHEHHIO, 3aKjrodaeTcsa Omojoruue-
CKO€e 3HAaueHHe BO3HHKHOBEHHS 3aJHeH KHIOKK M aHaJbHOI'O OT-
BepcTua?

OnumiuTte pagsuTue ackapujbsl. Kakne usnuuecKue (pakTopsl cpe-
OBl 00YCIIOBJIMBAIOT PAsBUTHE JHUYHHKY B OKpYKaolieii cpene?
Kax mosxHo 3apasurbeda ackapugamu? Kakopa reorpadus pacupo-
CTpaHeH!s acKapujaosa?

Kakune rurmeHmnueckye Mepbl HY:KHO cOONIORATH, UTOOBI IIPEAOT-
BpaTHUTE 3aboyieBaHue acKkapugosom? ITouemy?

Kak BBI fyMaeTe, IoUeMy V ITapasUTHYECKHUX HEMATOJ JblXaTelb-
Hasg ¥ KPOBEHOCHAS CHCTEMBI OTCYTCTBYIOT, a IIOJI0OBadg XOPOIIO
passuTa?

CocTaBbTe pa3sBEépHYTEIN I1aH naparpada.

PaboTta ¢ KOoMMNblOTEPOM

O6paTtuTech K SJIEKTPOHHOMY IpHJIOKeHHIO. M3yunre marepua
¥ BBLIIIOJIHMTE IIPEJIOXKeHHbIe 3alaHud.

@ WNHTepHeT-CCbINKU

1.
2.

3.

http://www.sbio.info/page.php?id-116 (O6mas xapaxkTepucTH-
Ka, IapasuThl)
http://www.medbiol.ru/medbiol/dog/00152aa6.htm (O6masa xa-
pPaKTepHUCTHKA, TapasuTapHbie 3abojieBaHNA)
http://glists.narod.ru/ (IlpeacraBurenu)
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Kpyrnbie 4epBy MMeloT BepeTeHoobpa3sHoe Teno, Kpyrnoe Ha rnonepe4Hom
pa3spese. BHyTpEHHHe OpraHbl pacnonoeHbl B MOJIOCTKU Tena, 3anonHeHHOoW
Xuakoctblo. Hematogbl pasgenbHononsi. Kpyrnbie 4yepBu — Hanbonee MHoro-
UWCNIEHHbIA TWM 4YepBel, W3 KOTOPbIX onwucaHo He Bonee 20 Thic. BMAOB.
Bcrpeyatotca Kak CBOGO.U.HO)KMByu.lMe, Tak WM napasvutuyeckue npegcraBuUTenu
Tuna. B 6opsbe c yepssiMu-napasutamu Gonblioe 3HaveHve NpuAagTcs NNHHON
rurueHe, caHUTapHOMY KOHTPOJIO 3a Ka4eCTBOM BOAbl M NULLEBLIX MPOAYKTOB.



Konbuessie
MbILLLbI

lpoaonbHbie
MbILLILBI

HepBHas yenoyka

Metaneppugusi

KonbyeBsie
cocyasl

3 .‘ ¥ g v
BprouiHon >
KPOBEHOCHbIVI

Tun Konb4yatbie yepBu

Tumn KospuaThIX YepBeil, UM KOJIBYEIOB, OXBATHI-
BaeT OKo0JI0 9 ThIC. BUJOB uepBeii, 06Jajaomux
ropasno 6oJiee CI0KHON Oprasu3anuei, uem npej-
CTaBUTEJIU IPYTUX THUIIOB YePBe.

Ounpeznenéuaple 4epThl CTPOEHUA THIHHOK, OUeHD
HAIIOMHHAIOIIUX JIMYUHOYHBIE (DOPMBI CBOBOIHO-
JKHUBYIUX IUIOCKHUX YepBeil (Teso He pasiesieHO Ha
CEerMEHThl M IOKPBITO DPECHHUUYHBIM 3SIIUTEJIHEM),
MO3BOJIAIOT NPEAIOJIONKUTh, YTO KOJBYEIbl IIPO-
HU30IIIN, TAK e KaK U KPYIVIbIe YePBU, OT IPHMMU-
THUBHBIX IIJIOCKHUX 4YepBeii, CXOAHBIX II0 CTPOEHHIO
C COBPEMEHHBIMY PECHUYHBIMHU Y€PBAMHU. DTO IPO-
usono 6oaee 600 muH JeT Hasaz.

CrpoeHue konbyatbix Yepseit. Tesro v 6obmmH-
c¢TBa )OPM COCTOUT U3 OTAEILHEIX KOJEI — cez-
MeHmMOo6. sl MHOTUX KOJBYEI0B XapaKTepHO
Hanmu4yue OOKOBBIX IOABUYKHBIX BBEIDOCTOB TeJia —
napanoduii ¥ MYYKOB IIETUHOK, ABJISIOIIIXCS
npoobpa3oM KOHe4YHOCTeil. Y HEeKOTODPBIX KOJbua-
THIX YepBel Ha COMHHOI YacT! mapamnofuii pacro-
JIO?KEHBI KO HbIE BEIDOCTEI — 2#cabpbL.

HapysxHoil cerMeHTanuy COOTBETCTBYeT pasie-
JIeHHe BHYTPEHHEH IIOJIOCTU TeJjia IePeropomKaMu
Ha OTJeJbHBIE YUYACTKU U IIOCEeIMEHTHOE PACIIOJIO-
JKeHHe paJa BHYTPEeHHUX OpraHoB. IIpaBUIbHO
IIOBTOPAIOTCA HEPBHBIE Y3JIBI, KOJbIEBble KPOBe-
HOCHBIE€ COCYABI, BBIAEJUTEJbHLIE OPraHbl — Mme-
mane@ppuduu, KapMaHbl CPeIHe KUIIKHA U IOJI0-
BbI€ Opraubl. KO)XHO-MYyCKYJIBHBIH MEIIOK COCTOUT

BHyTpeHHee CTpoeHne KONbYaToro YepBss
CrnHHOM KPOBEHOCHBIN cocys

«Cepaya»
bptowHas HepBHas Lenoyvka

fotka

AT
o

OkonornoroyHoe Konbyo
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W3 KYTHKYJbI, 3IIUTEJNNA, KOJbIIEBOU U IIPOJOJIb-
HOW MYCKYJaTyphl, a TaK)e BHYTPEeHHell BBICTUII-
KU IIOJIOCTH TeJa.

HepBHasa cucrema Ipej/icTaBjeHa OKOJIOTJIOTOY-
HBIM HEPBHBIM KOJBIIOM C XOPOIIO PA3BUTHIM Hal-
TVIOTOYHBIM X MeHee BhIPa’KeHHBIM IOATIOTOUHBIM
HEPBHBIMH V3JIaMH, a TaKyKe OpPIOIIHOM HepPBHOM
IEeIMOYK0M, 00pasyIomieii yaabl B KaK/I0M CeIrMeHTe
Tejga. OT HUX OTXOAAT MHOIOYHCJIEHHbIE HEPBHI.
OpraHbl 4yBCTB JIYYIIIe Pa3BHUTHI Y MHOTOIIIETUHKO-
BBIX KOJIBYATHIX YEePBEH U IpefCTaBJIeHbl OJ{HOU NI
JIBYMS IMapaM¥u IJiad, PACHOJIOKEeHHBIX Ha CIMHHON
CTOPOHE IePBOTO0 CerMeHTa.

KpoBeHocHana cucrema 3aMKHYTad, COCTOUT M3
COCYIOB, UacTh KOTOPBIX 00JIaJlaeT COKpPAaIaloI-
MHucs cTeHKaMu («cepama»), uro obecreuynBaeT
IMUAPKYJAIHUIO KPOBUA. ¥ HEKOTOPBIX I'PYII KpoBe-
HOCHAs cucTeMa orcyrcTByeT. KpoBs y pana gopm
COJIEPIKUT reMOTJIO0ONH.

ObixaHue ocyInecTBiaseTcsa B O0JbIIHUHCTBE CIIY-
uyaeB BCEU ITOBEPXHOCTHIO TeJia, Y HEKOTOPBIX UMe-
IOTCHA CIIellMaJIbHBIe BRIPOCTHI — KOJKHBIE KaOpHI.

MuuesapuTenbHas cUCTeMa CKBO3HAf, CJIOXK-
Hasi, JeJIUTCA Ha TJIOTKY, IHUINEBOJ, JKeJIYAOoK M
KHUIIKY, WHOIMa HMeEIOI[yl0 OOKOBbIE BBIPOCTHI;
3aKaH4YMBaeTCs 3aHEIIPOXOAHBIM OTBEPCTHEM.

BbigenutenbHasa cucTeMa IIpeJcTaBjaeHa Mocer-
MEHTHO PacIlOJIOJKeHHBIMHU MeTaHe@puauamu. Mx
BOpPOHKa o0OpalleHa B IIOJIOCTh Tejia, a APYroi
KOHeIL OTKPBLIBAETCA HAPYKY.

PazsmMHOXXeHMe KONMb4aTbiX YepPBeil IPOUCXOIUT
IMOJIOBBIM NYTEM U OECIOJBIM — IIOUKOBAHUEM.
Cpenu KOJIBLUEIIOB BCTPEYAIOTCA Pas3[ebHOIIOJIbIe
BUABI 1 repMa@pPOAUThI. ¥ OMHHX KOJbLUYEIOB UMe-
eTcs IOBOJILHO CJIOMKHAaA I10JI0Basi cCUCTeMa, Y APY-
FUX CIIENUAJBHBIX IOJIOBBIX OPraHOB HET — IIO-
JIOBBIE KJIETKH 00pasyloTcs U3 BHYTPEHHEHl BbIC-
TUJIKH TIOJIOCTU TeJa YU BBIBOLATCS HAPYIKY Uepes
meraHedhpunuu. Pagsurue npsiMmoe WM ¢ IIpeBpa-
IIeHHEeM — Yepes CTa U0 JUYNHKH.

3Ha4YeHMe Konb4aTtbix YepsBen. Koabuerpl pac-
IpocTpaHeHbl B COJIEHBIX M IIPECHBIX BOJAX, e
CJOYIKAT NUIEH JIJIsd MHOIMX O3BOHOYHBIX XUBOT-
HBIX (MOpPCKUE MHOZ0W,eMUHK06bLe); BCTPeUaloTC s
B II0YBE, y4aCcTBYsl B IOYBOOOpPa30BaTEJIbHOM IIPO-

HepeHas cucrema —
BplowHan HepeHas
Lenoyka

KposeHocHas
cucrema

MuwesapuTenbHas
cucrema

: -

T et

e

BeigenutensHasn
cunucrema




necce (Gosxcdesoil wepav). HeKoToOpbIM IpeacTaBUTeIAM THIIA CBOICT-
BeH BPEMEHHBIH MJIU ITOCTOAHHBIN TapasuTusm (nuisku).

Tun obbeuHAET HECKOIBKO KJIACCOB, U3 HMX TPH OCHOBHBIX —
Muozowemunrxoswvie, Marowemunikosste u Iluasiu.

Knacc MHoroLweTUHKOBbIE YepBY

Tes0 MHOTOIIETHHKOBBIX KOJIBYEIIOB UMEeT PA3JINUHbIe IPHAATKN:
mapamnojuu, YyBCTBUTEJbHBIE YCHUKH, IIeTUHKH — OHU CJIYIKAT JJI
ABHIKEHUS U ABIAIOTCA opraHamMu 4yyBcTB. CHJIbHee pasBUTELI IIpH-
JaTKH Ha roJIOBHOM oTzese. ['0JIoBHOHW oTAes mpejcraBiseT coboit
pe3yJIbTaT CANAHUA HeCKOJBKUX (JBYX-TPEX) IIepeIHUX CEerMeHTOB.
37ech pacliojIoyKeHbl POTOBOE OTBEPCTHe, [apa I{yIUKOB U Iapa
(mnu Gosee) OpraHOB OCABaHHS — IyaJjel (AHTeHH), MMEIOIINX
pasHo0OpPa3HYIO BeIUUUHY U (hOPMY.

J1 MHOTOIEeTHHKOBBIX XapaKTePHO HAJWYMe IMAapHBIX IIapario-
AUl — KOPOTKHX MYCKYJIHCTBHIX ITOABHKHBLIX BBIPOCTOB, PAaCIIOJIO-
JKeHHBIX II0 D0KaM Tejla Ha KayKJOM cerMeHnTe. Ilapamoaus COCTOUT
113 OCHOBHOM HepacuJIeHEHHO! YacTu U JBYX BETBEH — CIOUHHON U
OpromrHol. OT OCHOBaHMA CIMHHOW M OPIOIIHOM JIOmacTell mmaparo-
AWM OTXOINUT II0 TOHKOMY IIyNaJbLIeBUAHOMY IPUIATKY — YCHKY,
BBINTOJIHAOIIEeMY (DYHKIIUU OPTaHOB O0OHAHUSA U ocsizaHusa. Kaxmasa [
13 BeTBeN Iapanojuy COAePKUT IIYUYOK II[EeTUHOK, TOPUAIUX U3 Heé -
KOHIIAMU HapyKy, U II0 OJHON KDPYMIHOI OIIOPHON ImeTwHKe. OHU
COCTOAT M3 OPraHMYeCKOro BeIllecTBa, OJHM3KOr0 10 XUMHUYECKOMY .
COCTaBy K XUTHHY.

Meckoxun
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BoabIIHHECTBO MHOTOIIETHHKOBEIX BCTPEUAETCA IPEeUMYIIeCTBeH-
HO B IpUOpeKHOI 1Tosioce Mopeil. MHOTHe U3 HUX CIIyCKAlOTCA, OgHA-
Ko, Tiryosxe 1000 M, a HeKoTOphIe O0HAPYIKEHEI Jarke Ha IIyOuHE
8 rpic. M. CpaBHUTEIBHO HEMHOT'HE BUIBI BEIYT CBOOOHOILIABAIO"
muii o06pas KHU3HHU U, MOA00HO APYTHM ILJIAHKTOHHBIM XHBOTHBIM,
00J1a7al0T CTEKJIOBHIHBIM IIPO3PaYHBIM TesJoM. [JOHHBIe MHOTrOIIE-
THUHKOBBIE, HAIPpUMED Hepeuda, 1enudoHomyc, nalojo, B OCHOBHOM
I10JI3AI0T IO AHY CPEeAU BOJOPOCJEei, HO MHOT'HME U3 HUX BeLyT POIo-
Ui o0pas sKU3HU, IIPOJEJIbIBasd B IeCKe UK B UJle NJIUHHEIe HODBI.
TakoB KPYIHBINA MOPCKON UepBb MECKOKUI. JIpyrie BeAyT CUAAUNN
o0pas Ku3Hu — cnupopbuc, cepnyia u op.

Knacc ManouweTuHKOBbIe YepBur

B kJacc MajoneTUHKOBBIX BXOAAT KOJbUaThle UePBU, o0Jazaioniue
OCHOBHBIMH YepTaMM THIIa, HO C HEeJOPa3BHTBLIMH IyIaJbIlaMu,
IMapanoguaMHI U KadpaMu. IT0 CBA3aHO C IIPUCIOCO0IeHUEM K KU3-
HHU B IIeCUAHBIX I'PYHTAX BOJOEMOB (mpylouHuk) u B mouse (Gosxcde-
éble wepsu).

Tesio MAJIOIETUHKOBBIX KOJBYATHIX YepBel CHJIBHO BBITAHYTOE,
nuInHApHYeckoe. Menkue dopmsl efsa cocrasuasaior 0,5 MM, Haubo-
Jlee KPYIHEIHM IIPeICTABUTENb — 3eMAAHOU 4ep6b U3 ABCTPATIUU —
mocruraer B JuuHy 3 M. Ha nepegHeM KOHIe HAXOAUTCA HeOOIbIIA
MOJABUMHAA I'OJIOBHAS JIONACThL, JUIIEHHAA IVlad, aHTEHH U IIyIa-
ser;. CerMeHTBI TYJIOBHUIA BHEIIHE OAMHAKOBBI, YHCJIO X OOBIUHO
Beauko (90—600). Kaxxaplii cerMeHT, KpoMe caMoOro IepeaHero,
Hecylllero poToBoe OTBepCcTHe, CHAOKEH MaJIeHbKUMMU INETUHKAMU,
TOPUYAIIMMY HEIOCPEeNCTBEHHO U3 CTEHKH TeJa M PaCIlOJO0KeHHBIME
YeTBIPbMSA NYYKaMu — IIapoi 00KOBBIX U apoi OPIOIIHBIX.

IHoxneBble uepBu — repMadpoguTsl, HO OIJIOAOTBOPEHNE ¥ HUX
nepexkpécrHoe. JIBa yepBsi cOMUIKAIOTCA 1 OOMEHUBAIOTCA CIIePMAaTO-
30U aMH1, KOTOPBIE IIOCTYNAIOT B UX CEMANPUEMHUKH, 3aTeM Ha TeJle
KaJIoro yepssa obpasyercs causucrasg mydroura. CoxpaileHusIMu

Joxpeson
YyepBb XeNToBaTo-
D 3eNéHbIn




/

PazmHoMeHune
A0)XXOeBOoro 4epes ~ . .
= . o 5 Er. B S S - R, .,

Eyvreneeitl L T N -

“1!";"‘ —

_.aq'wi’ R ity
= e Wy, LU e
e - - iy 7 %

MONO/AbIX YepBeW
13 KOKOHa

ObpasosaHue
KOKOHa

KokoH ¢ anuamm

MBIIIT] YePBb CABUTAET €€ K IepefHeMy KOHIY Tesa. Korma Mmydrou-
Ka IPOXOAUT MHUMO OTBEPCTHI NPOTOKOB AHYHUKOB U CEMANPHEM-
HHKOB, BHYTDb €€ IoNafaioT AWIeKJIeTKN U CIIepMaTO30M Abl. IIoToM
My(QTOYKA COCKAJIb3LIBAET C UEPBS M CMBIKAETCA B KOKOH, Il U3
OILJIOZIOTBOPEHHBIX AU, PA3BUBAIOTCS MaJieHbKHEe YePBH.

Kpowme nooBoro pasMHoKeHNA, ¥ MAJIOIIETHHKOBBIX HAGIIONAET-
cs 1 Gecrosoe: Teyo YepBs AeJIUTCS HA ABe YACTH, V IepejHeil pere-
HEepUPYeT 3a/JJHUI KOHeI] TeJa, a ¥ 3afHell — NepeqHuii.

MauromeTHHKOBEIE OGUTAIOT B HOUYBE U MIPECHBIX BOLOSMAX, JIHIIE

KpaliHe PeJKO BCTpedasch B MOpAX. IIpecHOBOIHEIE Gopmer nubO
IIOJI3A0T IO AHY, K00, KaK mpyOOYHUKW, CAAAT B BBIPBITHIX B W
HOPKAaX, BBICOBBIBASA M3 HUX B BOAY TOJIBKO 3a/{HIOIO TIOJIOBUHY TeJia.
Hagemubie (opMel, Kak IpPaBUIIO, BEAYT POIOIIMIL o0pas »KHu3HU.
Hanpuwmep, doscdesoil wepeb o6uTaeT B pasIMYHBIX IOYBAX, pas3phIx-
JnaA 1 obpabareiBasg HX (0COGEHHO GJIATONPHSTHA 3Ta €ro IesaTellb-
HOCTB JJI IIOYB OrOPOLOB | Ca/l0B). ITH KHUBOTHBIE, IPOIIYCKA 10U~
BY Yepe3 CBO¥l KUIIeYHUK, IOCTOSTHHO €€ YIyYINaioT, HAChIIasd opra-
HUYECKUMH OCTaTKaMH U IIepeMelInBas, pasphIXJaioT, o0ecrneunBas
AOCTYII BO3AyXa B 0osiee T1yGOKHe CJIOM, MOBBINIAIOT IIJIOLOPOALUE.
B psapge cayuaes nepesoc dojxcdesvlx uepeeil B OUBHI, THE UX paHee
He GBLII0, IOBBIIIAET YPOIKAHHOCTEL OTOPOAHBIX KYJILTYD. B cTpaHax c
BJIYKHBIM KJIMMaTOM JoxcdesvLx uepageil Gonpine. OqHAKO B IIepeyB-
JIAKHEHHBIX IIOYBAaX, a TaKKe Ha 00JI0Tax, B 0COBEHHOCTH TOp(a-
HBIX, 00xcdes0il wepswv He kuBET. OOHUTAIONIHE B IIOUBE KOJILUATHIE
YePBU CAYXKAT NUIEH [JIs MHOTHX XUBOTHBIX. FIX MOeAaioT KpPOoTHI,
JANYIIKH H HEKOTOPbBIE ITpeCMbIKAIOIIIHECHd.

CnapuBaHue 4oXaeBbIx qepseﬁ‘fi, ‘\q
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Knacc MNMusskuy *

IIuABKU — CHJIBHO U3MEHEHHBIE B CBA3H C IIePeX0-
0OM K XWIHOMY HJIM apasuTUIecKoMy o0pasy
SKU3HU TOTOMKY MAJIOIIeTHHKOBBIX YepBeil. 3Be-
cTHO O0K0J0 400 BUOOB KOJBYEI0OB, OTHOCAIINXCA
K 3TOMY KJaccy.

I[IuABKY XapaKTePHU3YIOTCA MOCTOSHHBIM YHCJIOM
Pbibbs cermMeHTOB. TeJio y HUX BBITAHYTOE, HECKOJBKO YII-
' nuseka JIOIMIBHHOE B CIIMHHO-OpiomnHOM Hampasienun. Ha
' rmepefHeM ¥ 3aJHeM KOHIAX PACIIOJIOXKeHbl IIPUCOC-
xu. [Tapanmoguu, IEeTHHKH 1 KaOpbl OTCYTCTBYIOT.

IMopasasironee OOJBITMHCTBO IMUABOK — IIpeC-
HOBOJHBIE OpraHusMsbl. PulOba nuigrKa MOXKeT JKUTh
B COJIOHOBATOif Boje JuMaHOB. IIpecHOBOZHBIE
MUSABKY B GOJIBIIMHCTBE CIyYaeB CIIOCOOHBI K 3eM-
HOBOAHOMY 00pasy KH3HU, BBIXOAA Ha CYLIY JJIA
OTKJanKu Aull. VI3BeCTHHI Ha3eMHbIE TDOIHYECKHE
NTOXHOKOHCKas MUABKH, *KUBYII[HE BO BJIAMKHBIX MeCTax.

BOJIBIIMHECTBO MHUABOK — KpPOBOCOCHI. MHoOTruUe
BUABI MUABOK HE MOT'YT COCaTh KPOBb 1 IPpUHALIE~
JKaT K YMCIY XUIMHUKOB, HAIPUMED JIOMHOKOH-
cKkad MUABKA II0eJaeT MeHee KPYIHBIX YepBed M
naske HamajgaerT Ha pbI6. HacTosImux ImapasuToB
cpeau NUABOK HeT.

Jlowadunas nusexa MOKeT cocaTb KPOBb TOJb-
KO M3 CJAMBUCTHIX 060JI0YEK, TaK KaK €€ UeJIOCTH
MaJIBl ¥ ¢Ja0bl ¥ He MOTYT IIPOKYCHUTH KoxKy. OHa
obuTaeT B HeDOJBIIMX BOAOEMAaX, W KOrga MIIEKO-
[MUTAIONIME WK YeJOBEeK IBIOT U3 HUX BOAY, HoIa-
oaeT K HUM B POTOBYIO II0JIOCTE, & 3aTeM B TJIOTKY,
HOCOIVIOTKY, T'OpPTaHb, BBI3BIBAsg KPOBOXapKaHbE
1 KpoBoTeueHue. VIHOr a 3TO NIPUBOJHUT K 3aKYIIOP-
Ke ropraHy U yaymeHuio. Bo BpemMsa KynaHusd JIIO-
neil B TaKUX BOJOEMAX MUABKA MOYKET IPOHUKHYTH
B MOYEIIOJIOBbIEe OpTraHbl, B IVIasa.

Meduyurnckas nuagika IPUMeHseTca B MeIuIIH"
CKOU IpaKTHKe IIPpU JeYeHUH FUIIePTOHUYECKON
foJIe3HM U aTepocKiepos3a. B eé ciroHe COAepPIKUT-

nMaBKa

2y

Bonblias

NOXHOKOHCKas cs 6eJIOK 2upyoumn, [PEeNATCTBYOMUN CBEPTHIBA-
nusiska HUIO KPOBU B COCyJaxX 1 00pasoBaHUIO (1 yBeande-

HUI0) TPOMOOB.

MeguuuHckana NnaeKa

3

Ynutkosas nuABKa




* | Bonpockl u 3apgaHus

OxapakrepnusyiiTe 0COGEHHOCTH CTPOEHUS KOJIbYATHIX YyepBei.
9ro raxoe napanonuu? Kak Bol ymMaere, KAKOBO MX 9BOJIIOIMOHHOE
3HauyeHHue?

OnumuTe CTpOEHNE KPOBEHOCHOM CHCTEMBI KOJIBIATEIX YepRBeii.
OxapakrepnsyiiTe Opraubl BEIAEJICHUA KOJLYEIIOB.

Kax npoucxozur npomecc pasMHOMKEHUS Y LOKLEBOTO YePBA?
Kakxue Ki1accel 00beHHAET THI KOJbYATHIX yepBei?

IToueMy OnHM KOJNbYATEIE YEPBH IOJIYYMJIU Ha3BAHWE MHOTOLIe-
THHKOBBIX, & APYTrie — MaJOLIeTHHKOBLIX ? YeM MaIOmeTUHKOBLIe
OTJIMYAIOTCS OT MHOTOUIETUHKOBBIX uepBeii?

8. Korza u or Koro mpousomLIy nepsbie Kogbuarsie yepsu? Yem oHM
KapAuHaJIbHO OTJIMYAIOTCH OT CBOMX npeakoB? O6cyaure B Kiacce,
KaKOBO 3HAYeHHe 3TUX IIpeobpasoBanuii. PeaysprarTs 06Cy K IeHIs
3aIHUIINTe B TeTPAAb.

9. Cocraspre Tabnuny «CpaBHUTENbHAS XapaKTepUCTHKA CTPOEHUS
OPTaHOB W CHCTEM Yy IUIOCKHX, KPYIVIBIX M KOJIBYATBIX UepBEeH»
(paboTa B MaJIBIX rpynmnax).

10. Cocrasbre pa3BEpHYTHIII IJ1aH maparpada.

NOUA® PR

JlabopaTtopHas pabora
Brinonuaure paory Ne 10 ma ¢. 16—17 (JIaGopaTopHbie pa6oThi).

&

PaGota c komnbioTepom

OGparurecs K 2JeKTPOHHOMY IPUJIOKEHUI0. Mayuure MaTepua
M BBITIOJIHUTE NPeJI0KeHHbIe 3ajaHus.

@ NHTepHeT-cCbinku

1. http://sbio.info/list.php?c=orgkolcherv (O6mas XapaKTepPUCTH-
Ka, CHCTeMaTuKa)

2. http://www.ebio.ru/zoo 14.html (0O630p npeacrasureneir THIIA)

3. http://www.medbiol.ru/medbiol/dog/00152144.htm (O6mas xa-
PaKTEepPUCTHKA, CUCTEMATUKA)

Teno konbyaTbix YepBei COCTOWUT M3 BOMBLLWIOrO YMCNa CErMeHTOB. Kaxabiii
HNEHWK MHOrOLETUHKOBBLIX 1M ManoLWEeTUHKOBLIX KONbYaThIX Yepeen Ha Bokax
VMEEeT LUETUHKMW, KOTOPbIE UrPaloT BaXXHYIO POSib B NepeABUXEeHUN XUBOTHbIX.
BHyTpeHHMe opraHbl pacnonoxeHsl B MOAOCTU Tena nocermMeHTHo. KonbyaTble
YEPBU UMEIOT 3aMKHYTYIO KPOBEHOCHYIO cucTemMy. B ronosHom otaene yepss
HaxoAaTCA NOArNOTOUHBIN M HAATMOTOYHbIN HEPBHbIE y3Nbl, UMeeTcs BploLHas
HepeHas uenoyka. ObuTaloT Konbyeubl B BOAOEMAaX U MOYBe.
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Tun Monsntocku

MOJITIOCKH, MJIN MATKOTeJble, 00pasyioT 060co0-
JIeHHBIH THIO OeCIO3BOHOYHBIX JKUBOTHBIX, Beoy-
[IIMX HAYaJO0 OT APEBHUX HecIeluallu3upPOBaHHBIX
MHOTOIIETHHKOBLIX KOJb4aThIX udepseii. Konnue-
cTBO BU0B gocruraer 130 TwIiC.

CTtpoeHne mMosniockos. MaArkKoe Tejgo MOJUIIOC- RS 7
KOB B OOJILIIIMHCTBE CJIYYaeB COCTOUT M3 TOJIOBBIL, [epeaHexabepHbiit
rysgoBuiia u Horu. Ha rojose pacmosoKeHsl POTO-  monniock
BO€ OTBepPCTHE U OpraHbl UyBCTB. TyJIoBUILE IPe-
craBiasieT coboil MEIIoOK, ero 0OCHOBaHNe OKPYYKeHO
OGIITMPHOI KOMKHOM CKIaAKON — manmuel. Mau- | J1érkme
THA KaKk OBl CBHCAaeT CO CIOMHHOI CTOPOHEI TeJja; -
MekIy Hell U CTeHKOI Tesia 00pasyercs MaHmull-
Has NoL0CMb, B KOTOPOIl HAXOAATCA OPraHbl AbI-
XaHHUA, HEKOTOPbIe OPraHbl YYBCTB U KyJa OTKDBI-
BaloTCA 3aAHEIIPOXOJHOEe OTBEpPCTHE, IPOTOKH IIO-
yeK M TOJIOBBIX esé3. Ha cnuHHOI CTOPOHE, KaK
IPABUJIO, PACIIONIOMKEHA BhIJesgeMasd MaHTHe! 3a- Muwesaputens-
IUTHASI PAKOGUHA, Yallle LeJbHAA, PeXe HABY" | ,agu puixaTensb-
cTBOpYATAA WM COCTOSIAA M3 HECKOJBKUX IJIAC™ | yag cpcrembl
TuHOK. HapysKHBIH cJ0ii pPaKOBHHBI 00pasoBaH
OpraHMYECKUM DOrOIONOOHBIM BeIecTBOM, BHYT- !
peHHUN — TOHYAWINIUMHU IIJIACTUHKAMU HM3BECTH. 7
HepasHOMepHOE OTpasKkeHUe CBeTa OT 9TUX IJIaCTH-
HOK NPHUJAET BHYTPeHHeil TOBEPXHOCTH PAKOBUHEI
IepJaMyTPOBLIil OjiecK. ¥ HEKOTOPBIX MOJIJIIOCKOB
HeJOopasBUTasi PAKOBHHA IIOIDY’KeHa HOA KOXKY
WJIV UCUe3aeT coBCceM (CAU3HU, 201060H0ZUE). Kabpbi

CuspHO yTOJIIEHHAs Ojarogaps MyCKyJiaType
OpromHEas cTOpoHa 0o0pasyeT pasJudHble (HOPMBI

HOI': IIMPOKHe — MoJ3aTesbHble, KJINMHOBHUIHBIE,
MOXOK1e Ha IJIABHUKM — JJIs ILJIaBAHUS, OKpyr- besrnassivt _
Jible — IIPHUCaChIBAIOIIMECS U IP. rny6oKOBOAHbIV

OCbMUHOL
BuHorpagHas ynutka -
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Mopckow YEpTUK

CnuseHb
6ypoBartbliit

i . bess Ké
TonoxabepHelii Monniock yﬁ

: /—_\\ AP I S '-."".“: S (e

HepeHas
M KpoBeHOCHas
CUCTEMBI

HepBHasi cucrema MOJIIOCKOB pasGpocaHHO-
YBJIOBOT'O THIIA; OHA COCTOUT U3 OKOJIOTJIOTOUYHOI'O
HepBHOI'O KOJIbIla, B KOTOPOM HauboJblllee pa3Bu-
THEe IIoJIy4YaeT HaAIJIOTOUYHBIN HEePBHBIN yaen («ro-
JIOBHOH MO3r»), M OTXOAAIIUX OT HEro HEPBHBIX
CTBOJIOB, COEAMHSAIOIUX HEPBHBIE T'AaHIVIMM pPas-
HBIX OT/JEJIOB TeJAa.

V3 opraHoOB 4yBCTB — OpraHbl XUMHUYECKOT'O
YYBCTBA M PABHOBECHUS BCTPEYAIOTCHA y BCEX IIpej-
CTaBUTeJel, y MHOTUX BHOB HMEIOTCS Iiiasa.

KpoBeHocHas cucrema xapakTepusyeTcs HaJIi-
4HeM Cep/ilia, COCTOALIEr0 U3 JKeJYA0UKa U OJHOI0
WJIN IBYX IpeJcepAnii, u cocyoB. OHa He 3aMKHY- |
Ta, ¥ YacCTh HYTH KPOBb IIPOXOAUT II0 TOJIOCTSIM
MeXy BHYTPEHHUMH OpraHaAMMH.

OpraHbl AbIXaHWUA y OOJBIINHCTBA BHAOB IIpe-
cTaBJIeHBbl kabpaMu, a y HA3eMHBIX IPeNCTABUTE-

Jeid — JErKUMH.

MuueBaputenbHan cuctema. B riorke o6bIYHO

uMeeTCA OPraH, u3MeJbYalInuil TuImy, — mépka
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C pPACIIOJIOMEeHHBIMY Ha Hel POroBBIMHU 3yOUMKaMU. Kax opasuJio,
TEpKA CIYIKUT JJIs COCKaOJMBaHUA PACTUTEJBHOM IMHUIU U JHUIIb B
penkux ciaydaax (y XUIHUKOB) [ eé aKTUBHOIO 3axBaTa. B xeiy-
JIOK OTKPBIBAIOTCA IPOTOKH NUUE6aPUINELbHOL Jte1e3bl, COBME-
mamomeil (QYHKIUN [eYeHH M TO/KeSyAOUHOH Kese3bl. Kumka
OTKPBLIBAETCS B MAHTHHHYIO IOJIOCTH AHAJIBHBIM OTBEPCTHEM.

OpraHbl BbieneHus IPe/CTaBIeHbl TOYKaMH, MPOTOKN KOTOPBIX
OTKPBIBAIOTCA B MAHTHUUHYIO ITOJIOCTh.

MOJIIIOCKH — IIPEeHMYIIeCTBEHHO DPas[eIbHOIOJIbIe KUBOTHBIE.
V repMad@poAUTHEIX (HOPM OIIIOLOTBOPEHUE [IePEKPECTHOE.

3HayeHie MonnockoB. HekoTopbie — OYeHb HEMHOI'Me — MOJI-
JTIOCKM MMEIOT 3HadYeHHEe KAaK HCTOYHHK IepjJaMyTpa H KeMmuyra.
O6pasoBaHue KeMYyra IIPOMCXOAUT CJIeAyIOINM obpasom: B MaH-
THHHYIO TOJIOCTh TONajaeT IeCUMHKa, KOTOpad 3aTeM B TeYeHHE
JUINTEJILHOIO BPEeMEHH IOKPBIBaeTCA CJIOAMH IepjaMyTpa, CXOAHO-
ro ¢ BHYTPEHHHMM, I[EePIaMyTPOBBIM CJIOE€M DPaKOBHHBL. HaubGonee
HEeHUTCH KeMUYT MOPCKOLL JHeMLYHCHUYDL, BeTpevaromnieiica B Kpac-
HOM Mope, Muauiickom u Tuxom okeanax. B Hacroaiiee BpeMs A5
OJIYUEeHHA KeMuyra B GOJBIINX KOJHUYECTBAX OPraHU3yIoTCA CIIe-
nuaibHble MOpPCKHe (hepMBbI, IJleé B MAHTUUHYIO ITOJIOCTH KEeMUIYH-
HUIL UCKYCCTBEHHO IIOMEeIaioT MeCYNHKY, CTUMYJIUPYIONIY0 oGpaso-
BaHME KEeMUYYKHUHEBI.

Muorue MOpCKHe AByCTBOPYATHIe YIIOTPEOJIAIOTCA B IUIY, I10-BHU-
IUMOMY, C He3alnaMsTHBIX BPeMEH, HalpHUMep YyCcmpuuybl, muduu,
Mopcioil epefeulor; CbeJOOHBI U KALbMaAPbL — TOJOBOHOTHE MOJLIIO-
CKH.

JIBycTBOpYATHIE MOJIJIIOCKH — MOIIHBIE €CTECTBEeHHbIE OUNCTUTE"
s Boab! (6modunbrpaTopsl). ITurasch B3BEIIEHHBIMH B BOJe Opra-
HUYEeCKHMMH BeIecTBaMy U MeJbYaHIINMU KUBBIMU OPraHH3MaMH
(IIaHKTOHOM), OHM IIPOIIYCKAIOT Yepe3 MaHTHHHYIO IOJOCTH 00JIb-
[110€ KOJMYecTBO BoAbl. Llogcunrano, 4To Muduu, sacenasomue 1 M2
QHA, 32 CYTKHU MOTYT npodmiasTpoBarts xo 280 M3 BOJbI.

B mpoliecce paccejieHHs IO IJIaHETe MOJIJIIOCKHU pa3/ieIuanch Ha
pAA rpyui, o6 beIUHEHHBIX B HECKOJIBKO KJIACCOB. Cpenu HUX Bplo-
xonozue, Jleycmeopuamuie 1 Haubojiee BLICOKOOPIraHN30BAHHbBIE —
T'onosonozue.

OGpasoBaHMe emuyra
B - =

OBMWHA |
Pak MNecymHka




Knacc BpioxoHorve Monniocku

Bpioxonorue, mnum VYauTKM, — caMblii 60TATBIH
IPeACTaABUTEJAMH KJIACC MOJIJIIOCKOB, BHRJIIOYAIO-
mui oxosio 90 Teic. BUAOB.

@opma Tesia GPIOXOHOTHX pasHooGpasHa. oso-
Ba ABCTBEHHO 060co6IeHa OT Tena, Hecér 1—2 mapsel
mynanen U mapy mias. Hora xopomro pasBuTa u
OGBIYHO UMeeT NIMPOKYIO II0JI3ATeNbHYIO IIOLOIIBY.
Tynosuine o6pasyer BEIPOCT B Buzie G0JIBIIOTO BHYT-
PEeHHOCTHOI'O MeIlKa. XapaKTepHas dYepTra BcCex
OPIOXOHOT'MX — ACHMMETDPUYHOCTH CTPOEHHS, BO3-
HUKalomas BCJeACTBHE 00pa3oBaHUA CIIMPAILHO
3aKpPYyUYEHHOH PAKOBUHBI.

Pasmepsl 6proxoHOTHX KO0Je6a10TCa 0T 2—3 MM
[0 HECKOJIBKUX CAHTUMETDPOB (6uHozpadunas yium-
K@, CAU3EeHb, NPYJosUK).

BospinHCTBO GPIOXOHOTHX MOJLIIOCKOB — MOP-
CKHe »KUBOTHBIE. HekoTopkle mpegcTaBUTeIN 3TOTO
KJiacca B XO/ie 9BOJIIOIUUA IPUCIOCOOMINCH K M3~
HHU B IIPECHBIX BOJOEMAX, IPYTHe MepPelllid K Ha3eM-
HOMY CYIIIeCTBOBaHUIO. B Mopsax GproxoHorue BeTpe-
JalTCA Ha Pasiu4YHBIX IVIyOMHAX, HaA cyle —
B CAMBIX Pas3HBIX KJIWMATHYECKHUX ycioBHAX. OHU
BBIHOCJIMBBI II0 OTHOIIEHUIO K BBICOKOM M HU3KOIL
TeMIlepaTypaMm, oTdacTu Osaromaps crocoOHOCTU
BIAJATh B COAYKY: HA CeBepe — 31MOMH, Ha ore —
JIETOM W 94acTO 3MMOIi.

ITnia G6proxoHOrMX pasHOOOGpasHA; CpPemyd HHUX
BCTpedaeTcd MHOYKECTBO PACTUTEJIbHOAAHBIX OOH-
TaTeJgei BOAOEMOB U CYIIIHA, UMeeTCH GOJIbIIOe YHC-
JI0 XHINHHUKOB, IMTAIONIUXCA YEpPBAMH, PaKoos-
Pa3HBIMH HJIH IPYTHMH MOJIJIIOCKAMH.

Flpy,qonx Gonbwoi

Tponuyecknii NErovHbIA MOMMIOCK Monntock nenukaHba Hora




Hacrosamue napasuTsl UMEIOTCA TOJLKO B OTHOM
13 TOAKJIACCOB OPIOXOHOTUX. BOJBIINHCTBO U3 HUX
MapasUTUPyeT HA KOKe MM B IOJIOCTH TeJla MIJIO-
KOKUX (MOpCKUe 3BE3IbI, MOPCKHE eXXH Hu JAp.).
IlapasuTudecKkuit o6pas KuU3HU 00yCIOBUJI 3HAUU-
TeJbHBIE M3MEHEeHNUs W YIPOIleHHue MX OpraHusa-
UU: YTPaTy PAaKOBUHBI, HOI', MAHTHH, BILIOTE O
MOJHOTO MCYEe3HOBEHUA MUILEBAPUTENIbHOM, HEePB-
HOU M APYT'UX CHUCTEM.

XozaiicTBeHHOE 3HAUeHe OPIOXOHOI'MX HeBeJIH-
k0. CALu3HU U 8UHO2PAOHbLE YIUMKU — BPEJUTENIN
cenbcKoOro xosaicrBa. Ho BUHOTPAAHBIX YJINTOK B
HEKOTOPBLIX CTPaHax, 0coO6eHHO BO PpaHIuu, CUn-
TAIOT JeJIUKATecOM U CIelHaJbHO PasBoAAT. B numry
HAYT ¥ MHOTHE KPyIHbIe MOPCKUeE YJIUTKH (mpyoa-
yu). PAKOBUHBI BUIOB C XOPOILIO PA3BUTHIM IIepJia-
MYTPOBBIM CJIOEM HCIIOJBL3YIOT AJIsI U3TOTOBIECHUHA
ykpamrenuii. B crapuHy ocoOble pAKOBUHEI — Kay-
PH B IOKHBIX CTPaHAX CIY/KMJIU PA3MEHHON MOHe-
Toi. Psj BUIOB OGPIOXOHOTUX — IepPBbIe IIPOMEXXY-

TOUHbIE X035€Ba NapasUTHIeCKUX INIOCKUX YepPBe,

OIACHBIX M AJIA YesioBeka. [IBa posa TPOIIMYECKHUX
MosLitockoB — Konyc u TepeOpa — HUMEIOT fN0BHU-
ThIe JKeJe3bl U MOT'YT CEPBESHO «yKaNUTh» B3AB-
[MIero UX B PYKH HEOCTOPOYKHOTO YeJIOBEKa.

PaKoBMHbI MOPCKMX MOJIIOCKOB

Caposas
ynuTKa

BuHorpaaHas
ynuTKa




BHyTpeHHee cTpoeHue YINTKN GTIBRBEE

PakoBmnHa

lhaza

¥ Jlérkoe

HepsHas
cucrema 306 MauTtua  [Moyka

Cepaye Hora

Knacc [iByctBOpUYaTbie MOANIOCKA

XapakTepHas 0COGEHHOCTH IBYCTBOPYATHIX — ABY-
CTBOpYaTadA PaKOBHHA, CTBOPKH KOTOPOI COeUHAIOT-
CA Ha COIMHHOI CTOPOHE 3JIACTUYHOM CBA3KOIH U 3aM-
KOM, COCTOAINUM M3 3yOOBHIHBIX BEIPOCTOB HA ONHOM
CTBOPKE M COOTBETCTBYIOIIUX UM yIiIybieHuil HA ApY-
roii. Y GOJBIINHCTBA NPeJCTABUTEICH HMEEeTCs napa
BBIPOCTOB MaHTHH, IPEeBPANIEHHBIX B OOJBIINe IIjIac-
THHYAThIe 3Kabpsl.

Tesno npogonrosaroe, crocHyToe ¢ GOKOB, ABYCTO-
poHHE-cuMMeTpudHOoe. COCTOUT U3 TYJIOBUIIA X HOT'H.
Ha mepesneM KOHIE TyJIOBUINA HAXOJUTCS POT, HA
3aJJHEM PAacCIlOJIO’KeHO 3aJHEeNPOXOJHOE OTBepCTHe.
Meox iy HUMU Ha OPIOIIHOM CTOPOHE TYJIOBHUINA BHIAA-

lMonosas
xenesa

| XKenygox
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ércs Hora. Y HEMHOI'HX J[BYCTBOPYATHIX HOTA CHAO-
’KeHA IJIOCKOI IT0JI3aTeJbHOM IOJOINBOI, TOrAa
KaK y BCeX IPOUMX OHA CUJIBHO CILIIOCHYTa C OOKOB
H 3a0CTpeHa II0 CBOOOJHOMY Kpaio, 06pasys Moo~
6ue Kmisa. Takas HOra CJHYKHUT He CTOJBKO IJd
[IOJIBAHUS, CKOJIBLKO [JS PBITHA IeCKa WJINA Wia,
B KOTOPOM YACTO KHUBYT ABYCTBOPUYATHIE.

Tesi0o TOKPBITO MaHTHEW, OKPYXKalomen ABY-
CTBOPYATHIX JBYMsA OOIBIINMH MaHTUWHBIMH CKJIAZ-
KaMu, MeXAy KOTOPBIMU o0pasyeTcd MaHTHUHASI
MOJIOCTH, T/le TTOMeIIalTes Hora M xabpel. Man-
THHHBIE CKJIAAKK IepejHeli, OPIOIIHONA 1 3agHel
CTOPOH OBLITHO 3aKAHYMBAIOTCA CBOOOJHBIM Kpa-
eM, Ha KOTOPOM HMHOTIJa MOI'YyT pasBHUBaTbCA Ma-
JIeHbKHe IIyIIajblia | fake IIIasKu.

O6e cTBOPKH PAKOBHUHBI 00Pa3ylOTCA HAPYHHBIM
SIUTEeNNEeM MaHTHUHBIX CKIagok. CTBOPKHM mIpH-
KPBIBAIOT TeJO ¢ OGOKOB M y OOJBIIMHCTBA [ABY-
CTBOPYATHIX PA3BUTHI OJMHAKOBO.

IIBycTBOpUYATHIE HOCTUTAIOT 3HAYUTEIbHBIX Pas3-
MepoB. Tak, HEKOTOpPBIE BUJbI, HACEJSIOINe IIPH-
opexxubIe 30HBI WHauniickoro u Tuxoro oxeaHOB,
HMeIOoT paKoBUHY auaMeTpom 135 cM, Macca ux Tejaa
MoskeT gocturarh 250 Kr (TUraHTCKas TPUAAKHA).

B BogoéMax IeHTpaJbHON MOJI0CHl MOYKHO BCTPe-
TUTH 0€33Y0KY, Nepaosuly, a TaKMKe PELHYIO0 HeMm-
YYACHUUY .

Mopckue JByCTBOpYaThle — MUIUU, YCMPUybL,
MopcKue zpefeulKu CUUTalTCs BO MHOTHX CTPaHax
MHupa JeJINKaTeCOM.

HexoTopble MOJIJIIOCKH-KAMHETOUIbl OCTPBIMU
KpafAMU PAKOBUH MOTYT BBEICBEPJIMBAThL B TBEPIBLIX
IpYHTaX U MATCKOM KaMHe HOPKHU M XoAnl. [[pyrue
CBepJIAT AepeBo, N3 HuX Haubojee U3BECTEH U Oa-
ceH KopalbeJbHbII 4epBb — mepedo.

PakoBVHbI ABYCTBOP4YaTbIX MOJJIHOCKOB

[OBycrBOpYaThIv
MONNIOCK BeHepuaa

JKemuyxHuua
npecHoBogHas




BHyTpeHHee crpoeHMe Ge33yGkn

«lleyeHb»

lMouka

PakosuHa S V. . il 4 MaHTua

Hora

lMonosas xenesa Kuwka
MycKynbsi-3ambikaTenu cTBOpoK pakoBUHbI

Tepedo He mMOX0K HA MOJLIIOCKA, OH YepBeodpas-
HOM (DOpMBI, Ha 3aJ{HEM KOHIIe — JBA IJHUHHBIX CHU-
(ona, Ha mepegHEM — MaJleHbKas PAKOBUHA, CTBOD-
K{ KOTOPOW NIpeBPaTUIUCH B cBepJio. Tepeno ceep-
JIUT €l0 JepeBO M IorjoiaeTr onuaku. OH Tak:xe
umMeeT 6aKTepUii-CHMOMOHTOB, PACIIEIIAIONIINX I1eJI-
J110J103y. B pesyabTare JepeBo, HCTOYEHHOE XOLAMH,
npeBpamjaerca B mofobue ryoxku. B maimeit crpane
mepedo BcTpeyaercs B UépHOM, A30BCKOM U Jajb-
HEeBOCTOYHBIX MOPAX.

MHuoxecTBO JBYCTBOPUATEIX, OOUTAIOIIUX B MO-
pPAX, — INPeKPacHbIA KOPM [JIsI PbI0, MOPCKUX IITHUIL
U ajke Mop:keii. B mesom 1BycTBOpUaThIe MOIIOCKHT
UIpaioT GOJILIIYIO POJIb B YKU3HU MOPEii 1 OKeaHOB.

i o~ o

lMpomeicnoBbie

s lpebewok

5 S Mwuana
BOTOMEL Tepeao



Knacc lonioBoHOre MorsntoCcku *

B cospemenHoil hayHe onucaso okoyuo 700 Bujgos,
JKUBYIIUX B MOPSAX, CBODOAHO IIaBaloOIuX u (pe-
’Ke) IIOJIBAIONINX, OYEHBb IOJBUYKHBIX, KPYIHBIX
(mo 18 M B IJIMHY) XUIMHUKOB, TAKUX KaK 0CbMU-
HO2, Kaabmap, kapaxamuya u ap. Ecte u Goiee
Mesikne (0Koao 1 cv) hopMBbI.

Tesio TOJIOBOHOI'MX [ABYCTOPOHHE-CUMMETPHY-
HOe, ¢ Pe3KHUM pasjesieHueM Ha I'OJIOBY U TYJIOBU-
me. PakoBuHA ¥ IPUMHUTHBHBIX (DOpM HapyKHAad,
MHOIOKaMepHasd, y BBICIIUX IIpeJcTaBUTeNel —
BHYTPEHHHA, clabopasBUTadA.

OpHa yacTh HOTM IIpeBpallleHa B wynanvya,
KOTOpbIEe HAXOAATCA Ha I'OJIOBE M OKPY2KAal0T POTO-
BOe OTBEpCTHE, CHAOKEHHOE POTOBBIMU YEJIOCTH-
MU, U30THYTHIMH Hanogobue kitoBa. [lpyras yactb
Horu 06pasyer 60pOHKY. Y BHICIINX I'OJJOBOHOTHX
BCEro BOCEMb IIYIIaJell. OTO IIUPOKHe Y OCHOBaHUA,
3a0cTpAIONIHECS K KOHIIY MYCKYJIHUCTbIE€ BBIDOCTHI
C TIPOXOJBHBIM >KE1060M Ha OOpaIléHHOU KO DPTY
BHYTPEHHEH CTOPOHE. JTa CTOPOHA IIyHaJlel ycaxe-
HAa MHOTOYMCJIEHHBIMH KPYIOHBIMH AUCKOBHIHBIMI
npucockamu, TNO3BOJAKIINMHA KUBOTHOMY He-
00BIYaifHO MPOYHO IPHCACHIBATHECA KO JAHY U OXBa-
THIBATh J00BIYY. ¥ HEKOTOPBIX BI/IOB KPOMe BOCBMH
HIyIajeln ecTh emlé ABa ropasjgo OoJiee JNJIWHHBIX
JIOBUMX IMyHaiblia, PacIIMpeHHBIX Ha KoHue. Ilo
0oKaM roJI0BbI PACIIOJIOMKEHBI ABa KPYIIHBIX Ita3a.

O6uTaOT TOJIOBOHOTHE B MOPAX U OKeaHaX Kak
B TOJIIIIE BOAKI, TAK M OKOJIO JAHA; U3BECTHHI II1y00-
KOBO/iHBIE (hOPMHEL.

AproHasT

MNpOMBbICNOBLIN

Kanbmap ;&1

TS



«lMeyeHb»
BHyTpeHHee cTpoeHme
ocbMMUHOra

lfonoBHo
MO3r

XKenynok

Monosas
xxenesa

lMoyka

YepHunsHas
JKenesa

Mmuorue ocvMuHOZU W KAPAKAMUYLL MEHSIIOT
IOBET B 3aBUCHUMOCTH OT (poHA, HA KOTOPOM OHHU
HaXOJATCA. OTO NOCTUTAETCH CIKATUEM MM PaCTs-
JKEHHEM CHeNHAaJIbHBIX KJETOK IO KOMKeH Ioj
KOHTPOJIEM HEPBHOM CHCTEMEI.

Oco6oe npucnocobieHne roJ0BOHOTUX — wuep-
HUNLbHAA dcene3a, NIPOTOK KOTOPOH OTKPLIBAETCA
B 3aJHIOI0 KMIIKY. BHe3amrHo moTpeBoXeHHBIE 0Chb-
MUNHO0Z, KAIbMAP UIH KAPAKAMUYA BEIOPACEIBAIOT
U3 BOPOHKHU €€ BhIAeJNeHus — 4épHoe miu Gypoe
001aK0, CKPBIBAIOL[Ee JKUBOTHOE OT HAIIA[AIOIIEro
IPOTUBHUKA. « UepHUJIA» 3TH SLOBUTHI U TAPATHIY-
10T 00OHATeIRHBIE HEPBLI XWUIHLIX PbI6. B BeuHOI
TEMHOTEe MOPCKHUX IIyOMH HEKOTOPBIE KapaKaTHIbI
U KalnbMapbl BMECTO <«YepPHUJI» BBICTPEIHBAIOT
06JIaK0 SIPKO CBETAIIMXCH CUMOMOTHUECKHUX GakK-
TEPHUH, OceIIsaionee Bpara. EcTh y HUX B KOXKe U
CBeTAINeCA OPraHbl PAa3HBIX I[BETOB (CBETJIO-TOJIY-
Oble, MypPIIyPHO-KPACHBIE), CIIOCOOHBIE « BKJIIOUATE-
CA» U «BBIKJIIOUATHCA». 110 cTpoeHUI0 OHU Hamo-
MUHAIOT Iy1asa.

Hes0BeK HCIOJIB3YeT HEKOTOPHIE BHUIBI I'OJIOBO-
HOT'UX, IPEUMYIEeCTBEHHO KAbMAPO8, B IIUIILY.
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* l Bonpocbl 1 3apaHus

1.

% 1o

® N o Ok

KaxoBbl OCHOBHBIE NPU3HAKH, XApPaXTepH3YIOIINe MOJLIIOCKOB?
CocTaBbTe U 3apUCyiTe CXeMy cTpOeHud OPIOXOHOTOTO MOJLIIOCKA,
cnenaiiTe o003HaUYEeHHU s HA PHCYHKE.

Yo npegcTasaser coboit MmanTua? Kaxoso eé 3HaueHue?

Uro taxoe pakosuHa? KaKoBol eé dyurouu? Kakue xuMuyecKue
BeljecTBa 00pas3yioT OCHOBHYIO Maccy DAKOBUHEI?
OxapaKTepuayiiTe cTpOCHHE TeJsa JIBYCTBOPYATEIX MOJITIOCKOB.
O6cyauTe B Kjlacce CXOACTBA U Pa3IHII IIpeACTaBUTE e Pa3HbBIX
KJIACCOB MOJIJIIOCKOB.

Cocrasbre Tabnuny «CpaBHHUTeNbHAA XapaKTepPHCTHKA Kojbda-
THIX UepBeil 1 MOJITIOCKOB» (pabora B MaJbIX IPYNIax).

Kax BBI fyMaeTe, KaKyio POJIb UrpaloT MOJUTIOCKY B ipupoxe? Ilpu-
BeUTe IIPUMEPHI MOJLIIOCKOB, OOMTAIOMNX B BAIIEN MECTHOCTH.
BeigeauTre 0COOEHHOCTH CTPOEHMsI TE€jla MOJUIIOCKOB, CBA3AHHBIE
¢ ux o6pasoM HKHU3IHH.

CocraBbTe PasBEépHYTHIH IJIaH naparpada.

JlabopatopHas paboTta

BemmosauTe pagory Ne 11 Ha c. 17—18 (JlaGopaTopHsie paboTsI).

VQ |Pa60Ta C KOMMbIOTEPOM

OfpaTuTech K 3JIEKTPOHHOMY IPHJIOKEHUIO. Wsyunure marepuan
M BBIIIOJIHHTE IpedJIOXEeHHBIe 3ajgaHudg.

@ MHTepHeT-CCbIIKN

1.
2.

3.

http://www.krugosvet.ru/enc/nauka_i_tehnika/biologiya/
MOLLYUSKI.html (O630p npeacraBureeii TUIIA)
http://www.sbio.info/list.php?c=orgmolusk (Obmas xapaxTe-
PUCTHKA, CHCTEMaTHKA)
http://www.zooeco.com/0-dom/0-dom-moll.html (O630p Tumna)
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Teno 60NbLWMHCTBA MONMIOCKOB COCTOMT M3 rofioBbl, Tynosuwa, Horv. OHo,
Kak npaBuino, NoOKPbITO pakoBUHOW. MaHT1A — 3TO KOXHas cknaaka, orpaHuiun-
BaloLas MaHTUIHYIO NONOCTh, B KOTOPOM HAaXOAATCA Xabpb! v KyAa OTKPbIBAOT-
€A MPOTOKM NONOBLIX XENE3, NoYeKk v aHanbHoe oTBepcTve. HepeHas cucrema
pa3bpocaHHO-y3M10BOro TUMa Hanbonbluero pazsnTUs AOCTUIaeT y ro10BOHOTNX
MONMIOCKOB, XapakTepusylowmxcs CIoXHbIM nosefeHnem. [iBycTBopyaTtbie U
rONOBOHOMME — WCKNIOYNTENBHO BOAHbIE XXUBOTHbIE. BpioXoHOrMe MONNCKK
BCTPEYaloTCsa U B BOQHOM CPefe, U Ha cylie.




Tun YneHucTtoHorve

YnenucroHorue — Hanbosee GOraTelil IPyIIaMU
THII KHBOTHBIX, BKJIIOYAIOIHI CBBIIE 1,5 MiIH
BUAOB. K HUM OTHOCATCA pasHooOpasHbIe BOAHBIE
M CyXOIlyTHBIe (hOPMBI, 00JIafai0lnue YIeHHCTBIMHU
KOHEUYHOCTAMHU U CEIMEHTHUPOBAHHBIM TEJIOM.

HleHuCTOHOTHE — JBYCTOPOHHE-CUMMETPUY-
HBIE JKUBOTHBIE, TE€JO UX B OOJBIIMHCTBE CIyYaeB
COCTOHUT W3 TPEX OTAEJOB — TOJIOBBI, I'PYAHU H
OproIKa ¥ MOKPBITO CIUIONIHOW XUTHHU3HPOBAH-
HOI KYTHKYJIOH, KOTOpasi pacmajaeTcsa Ha boJee
TBEPAbIE IMUTKH U COEJUHAOIINE UX MepernoHya-
ThIE€ YUACTKH.

IlepBble 4YJIEHHMCTOHOrME BO3HUKIU B MOpPE H ; Babouka
IIPOMBOILIHN OT APEBHUX CBOOOJHOIKUBYIUX IIPH- (e MOHIP%
MHUTHBHBIX MHOT'OIIIETHHKOBEIX YEPBEH.

Tun o6BpeguHsgeT PSAL KIACCOB, CPEU KOTODPBIX
HauboJiee usBecTHEI Paroobpasuvie, ITaykoobpas-
Hbte u Hacerxomuwte.

Mayk-6okoxopn,

CkopnuoH

Xyk-nnaeyHel
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lLivpokonaneiii pak AHEM NPSYETCs No4 KaMHAMM,
a BeyepoM BbIXOAUT 13 ybexulya B nouckax kopma .~

Knacc Pakoobpa3Hble

Pakoo6pasHabie — HauboJee JpeBHUE M3 YIEHHUCTOHOIUX — COCTaB-
JISIOT CYINEeCTBEHHYIO yacThb BOAHOH (aynbel. MssecTHO He MeHee
30—35 ThBIC. BUAOB.

IlpeacrasuTesneil Kjiacca O0beJUHAIOT B JBe KPYIHbIE I'PYIIIBL
Husmnx (da@rus, yurion) 1 BelcuX (pak, wpao, Kpesemia) paxKo-
00pa3HbBIX.

OT Apyrux 4IeHHCTOHOTUX PaKooOpasHbie OTIMYAIOTCsS HEKOTO-
pPBIMH XapaKTepHbIMU OocoGeHHOCTAMHU. Bo-IepBBIX, dTO OAHOBpE-
MeHHOe IIPUCYTCTBHE ABYX IIap YyCUK0E: KOPOTKUX — AHMEHHYN A
JUIMHHBIX — @HMeHH. Bo-BTOPBIX, TOJIBKO Y PAKOOOPA3HBIX KOHEY-
HOCTH BO MHOT'HX CJIYUasiX COXPAHAIOT IPUMHUTHUBHOE CTPOCHME.

CrpoeHue pakooGpasHbix. Kak npasuio, y paxoobpasHbIX BBIJIE-
JISIIOTCSI TPH OT/ieJia TeJa: roJIOBa, TPYAb U OPIOIIKO. YV HEKOTOpHIX,
HApUMep y PEYHOTO paKa, IOJOBHOM M TPYJHOW OTAEJBI CJHUTHI
1 06pasyioT MOHOJUTHYIO 20/10602PY 0b.

Tol0BOrpyAHbIE KOHEYHOCTH PAKOB OYeHb PA3HOOOPAa3HbI U 3a4ac-
TYIO BBIIOJHAIOT pasju4Hble QyHKnuu. Bo MHOrMX ciydasx OHHI
SABJIAIOTCS OPraHAMM ABHIKeHN (IIaBaHue, Nepe/BUKeHNe 10 TBEP-



JlaHrycT yKpaLleHHbIN

nomy cyberpary). ¥ 60ab1I0T0 YKcaa GopM HOMKKHI
O HOTO—TPEX MePeSHUX I'PYAHBIX CEIMEHTOB IIPHU-
HHMAaIOT ydacTHe B HOJJEP KUBAHUH ITHUINUA U eé
pasMeJIbYeHHH.

VY peuHOro paka IepBbIe JiBe mapbl KOHEYHOCTelH
npeobpas3oBaHBI B yCUKH. 3aTeM CJIeAyeT Iapa Bepx-
HHUX U JABe Iapbl HHIKHUX YeJIocTed, claemfoM —
TPU Mapbl HOT'OYENIOCTeH, 00pasyloiiux pPOTOBOM
annapaTt. PeuHble paku UMeIOT OATH I1ap XOANUIb-
HBIX HOT, IlepBad U3 HUX 3aKaHYMWBAETCS KJIIIHA-
MH, CIIyKallUMH OJId 3aXBaTa IMUITU, a TAKKe IJId
060pOHEI.

Bproiiable KOHEYHOCTH UMEIOTCS TOJIBKO Y BBIC-
mux paxoB. OHM HepegKO HECYT He JABUraTellb-
HYI0, a KaKylo-Ju00 MHYI0 (QYHKIWIO: NbIXaTelb-
HYI0, OPTaHOB COBOKYIIJIEHUS U T. I.

PaxooOpasnbie uMeOT TBEPABLII MOKPOB, OCHO-
BY KOTOPOT'O COCTaBJAET XumuH — ocoboe opra-
HHYECKOe BeIllecTBO. XUTHUHOBBIH HOKPOB ITOUTH
HepacTAKUM. OTO MeIllaeT POCTY MOJIOABIX PAKOB.
HOE)TOMY, KaK 1 BCe YJIeHHCTOHOTI'He, PaAaKH IIepHo-
nudecku TuHAIOT. ITox crapeiM nokposom o6pasy-
eTcsa HOBBIHM. CTapelil XUTHHOBEIH IIOKPOB JIOMAET-
ca u copaceiBaeTcda. Pak 6bicTpo pacrér. ITo mepe
TOTO KaK XWUTHH IIPOIUTHIBAETCA U3BECTHIO, POCT
3aMe[JIeTcA M 3aTeM COBCEM IIpeKpalgaercs [0
ciaenymomeil JUHBKU. VBHYTPH K XUTHHOBOMY
IIOKPOBY NMPUKPEIIAITCA MBIIIIbI, ¥ OH HUIr'paer
POJIb HAPYXHOTO CKeJieTa.

HepBHaa cucrema paxkoB HAIIOMHUHAET TAKOBYIO
KOJbYaThIX yepBeil. OHA COCTOUT M3 HAATJIOTOYHO-
I'0O HEPBHOTI'O y3jia — I'OJIOBHOT'O MO3ra, HOAIVIOTOY-
HOT'O y3JIa, OKOJIOIVIOTOYHOI'O HEPBHOIO KOJbIa
u 1mapkl OPIOIIHBIX HEPBHBIX CTBOJIOB C y3JIAMHU
B KaXJ0M cerMeHTe.

1. NepBas napa ycMKoB
2. Bropasn napa ycukos

3. BepxHue yenioctu

4. HuxxHme yentoctun

5. Horouentoctn

6. XoounbHblE HOTKU

7. BplolHbIe KOHEYHOCTU

LieHTpanbHas HepBHas
cucrema

Hagrnoro4yHsiv
HEpBHbIN

y3en

~_Okorno-
rnoTo4Hoe
" HepBHoOe
KonbLo

lMapa |
HepBHbIX |
CTBOJIOB |
c y3namu ‘

|
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OpraHbl 4yBcTB. JyBCTBO OCA3aHUS CBAZAHO C OII-
OpraH paBHoBecUsl pelesEHHBIMHU yYacTKaMHu IIOKPOBOB TeJa, a UMeH-
HO C YACTHIO BOJIOCKOB H IIIeTHHOK Ha IIOBEPXHOCTH
YyscTBUTENbHBIE AHTEHHYJI, aHTeHH U JIPYTIHX KOHEUHOCTEH.

BOJIOCKU OpraHbl paBHOBECHA BCTPEUYAIOTCA Y paKoobpas-
HBIX CPABHUTEJIHHO pefiko. OnHAaKO y GOJBIINHCTBA
decamurozux paxo8 B OCHOBAaHUM aHTEHHYJI HUMe-
eTcAa HeOOJBIIOH NY3bIPEK — CTATOIMCT, BBICTIAH-
HBI{ YYBCTBUTEJIBLHBIM OJIHTEJIMEeM U coobiaro-
muiica ¢ BHeNIHe# cpefoii. B Hero jierko nmonazaor
MeJIKMe MeCUMHKH, WUrpaioliie POJIb «CIYXOBBIX
KaMeIIKOB» — cmamoaumosé. 1Ipu JIMHbKe OHHA
yAANAI0TCS, U YKUBOTHBIe HAOMPAIOT HOBBIN 3arac

IIeCUMHOK, IIOTPY’Kas I'OJIOBY B IIECOK.
BosbIIHHECTBO PAKOB 006JajaeT Napou CIOMHBIX
(pacemounsrx) rnas. Kamaplii Takon rjas co-
CTOUT M3 MHOYKECTBAa MEJKHX IVIaBKOB — ghace-
mox (y pedyHoro paka ux Ooiblrne 3 TBIC.), TECHO
COMMIKEeHHBIX U OTHEJIEHHBIX APYT OT Apyra JHIIb
TOHKHMH IIpocJoiiKkamMmu uépHoro nurmenra. [ua-
\L'*\\ 30K, B CBOIO O4Yepe/ib, COCTOUT U3 CJIOMKHO YCTPOEH-
| HOTO CBETOIPEeJIOMJISIONIEero annapara ¥ TPYIIbI
3‘ YyBCTBUTEJLHBIX KJETOK, OT KOTOPBIX OTXONST
HepBHBIE OKOHUYAHUS, JalolHe HAaYajl0 3PUTEeTBHO-

S

— e
3pUTensHbIA \ \\%}) 2/ My HepBy. CI0KHBIE IVIa3a YacTo CHAAT HAa 0COOBIX
\ 7

MurmeHT

[IOJBMKHBIX BEIPOCTAX MOJIOBBL — cTebesbKax.
KpoBeHocHas cuctema y pakooOpasHbIX, KaK U
V IPOYUX WIEHHUCTOHOI'MX, HE 3aMKHYTa: YaCTUIHO
remonuM@a — KHUAKOCTb, BBEIINOJHAOIAA (PYyHK-
U1 KPOBU — JBUIKETCS BHYTPH COCYAOB, YacTHUd-
HO — B YYacTKax IOJIOCTH TeJla, He OTpaHUYEHHBIX
CIeIHaJbHBIMHA CTEHKAMM, — CUHYCAX.

BHyTpeHHee cTpoeHMe paKa

Cepaue
OTaensi xenyaka Pad

MuuwesaputenbHas xenesa

fonoBHOW MO3r CeMeHHUK
CrinHHas

aprepus

3enéHas xenesa

AHanbHoe oTBepcrue
bptowHasn HepBHasn Lernoyka

146 bpiowwHasn aptepus



OdbixaTenbHaa cucreMa y PaKkoB IMpPEICTaBIsSET
co00i1 KOKHEIe Kabphl, TECHO CBA3aHHBIE C KOHEY-
HOCTAMH. DTO IJACTHHYATEIE UM BETBHCTHIE TOH-
KOCTeHHBIE BBIPOCTHI KOJKHBIX ITIOKPOBOB, OTXOJA-
II¥e y OCHOBaHUI HOT.

Y moxpuy Ha MIacTHHYATHEIX OPIONIHBIX HOTaxX
HMewTcd I‘JIYGORHQ BeTBAINHECHA BIOAYUBaAHUA KO-
sku. IlomocTes KOHEUYHOCTH 3allOJHEeHA T'eMOJIUM-
(oii, omreIBaroeil BuasunBanusa. BHyTps BOAUMBa-
HHUS BXOAUT BO3AYX W AUDPyHOAUPYyET B OKpY-
JKAIOMIYIo reMoJuM@y. T OpTaHbl HAIIOMUAHAIOT
TpaxXeu — OPraHbl AbIXaHHUA TUINYHBIX CYXOIIYT-
HBIX UII€EHHUCTOHOI'UX.

MuueBapuTenbHasa cucTeMa IMeeT BUJ IIPAMOM
MM CJIerKa COTHYTOH TPYyOKH. ¥ peuyHoro pakxa
BeJIe]] 3a IMUIIeBOLOM 00pasyercs: 60IbIIoe paCcIInu-
peHune — xexynok. OH moapasmesnsiercsa Ha JBa
oTAesa — JKeBaTeJbHBIH W JKeJe3ucThbid. Kunka
MHOTA UMeeT BHJ IIPOCTOM TPYOKM, HO Harie 06-
pasyer OOKOBBIE BBIMAYMBAHUSA, CTEHKU KOTO-
pBIX OGorars! jxejiesamMu. B aTuX BeIpOCTaxX HE TOJb-
KO BBIJEJAITCA IIMIIeBapUTENbHbIe (DEePMEeHTHI,
HO M IIepeBapuBaeTcd KUJKasd NHUIlleBasd Kallnuia.
Y peunozo paxa KpynHas ABYXJOIACTHAA «IIe-
YeHb» COCTOUT U3 MHOKECTBa MEJKHX Tpybouex,
cOOHpAaIOIMIUXCA C KaJ0W CTOPOHBI B OAUH IIPO-
TOK, BIIAJAIOIHUHN B KUIIIKY.

Y HEeKOTOpPHIX IMapasUTUUYECKHUX PaKOB KUIIed-
HHK IIOJHOCTBHIO OTCYTCTBYET.

ITuimeit pakam uaile BCETo CHYKaT pasIndHbIe
fojee MeJIKHe »XKHUBOTHBIE MJIHM YiKe pasjiaraorime-
cfA OpraHudecKle OCTATKH.

BoigenutenbHaa cucTemMa IIpejCcTaBjIeHa Iap-
HBEIMHU 3€/l€HbLMU cenezamu. Kaxmaa U3 HUX
COCTOMUT M3 KOHIIEBOI'O MEMIOYKA M OTXOAAIINEro OT
Hero U3BHTOI'0 KAHAJBIA C JKEeJe3HUCTLIMU CTeHKAa-
mu. OH OTKpBIBaeTCA HaApy’Ky, HHOIAA o0Opasys
nmepex 9THM 3aMeTHOe pacIlupeHHe — MOYeBOu
Iy3bIPEK.

Monoeasa cucrema. BoJbIIMHCTBO pakoB pas-
JeJIbHOIIOJIBI, HEPEJKO C YETKO BBIPDAYKEHHBIM 1n.0-
noevLm oumopdu3mom, T. €. ¢ BHEIITHUMHU Pas-
JUYUAMHA MEKIY caMIlaMU 1 CAMKaMU.

OGpa3s u3Hu u 3Ha4eHune. PaxooGpasHble Hace-
JIAIOT IJVIaBHBIM OﬁpaBOM MOpHA W IIPpEeCHOBOJHLIE

KpoBeHocHan cucrema

lepenHune aprepumn

CnnHHas aptepus

bptowHasn
aprepus

BoigenntenbHaa cMcrema

MoueBovi ny3bipéx

BeinenutensHas nopa




BOILOEMEBI PA3JIMYHOTO THIIA, B TOM UHCJIe U II0[3eM-
Hble. Berpeuarorcda IIaHKTOHHBIE W OEHTOCHEBIE
(opmbl. HexoTopsie pakmu BeAyT cuUpaduii odpas
JKH3HHU. VI3BeCTHO HeMaJo IapasuToB.

Husmine paku 00bI9HO OOUTAIOT B TOJIIIE BOJBI 1
BXOAAT B cocTaB IaHKToHa. OHHM MMEIOT BajrKHOe
3HaueHNe, SABIAACH, CYIIECTBEHHON COCTaBHOII
YacThI0 pamuoHa MHOTUX DPBI0O U KHUTOOOpPasHBIX.
Hukxnonvt — IPOMeKYTOUYHBbIE X037€Ba NapasuTu-
YEeCKUX YepBeil — IIIHPOKOIo JIeHTella M PUIITHI.
Hamnb6oJsiee npuMuUTHBHEIE (DOPMBI OOHUTAIOT B OUEHB
COJIEHBIX BOJOEMax (apmemus) UIU IepechbIXaio-
mux BogoéMax m ay:xax (wumuu). Ipyrue — xo-
POIIIO 3BHAKOMBIE aKBapUyMHUCTaM PauKku da@pHuu —
B DOJIBIIIOM KOJMYECTBE BCTPEUAIOTCS BO BCEX TIPec-
HBIX BOJIoEMax. HekoTopble HUBIITHE PAKHU ITePeIlIn
K cupdadeMy o0pasy KHU3HH, HAlpUMeD MOPCKOlL
Hcénydo U Mopcras ymowka. Y HUX IMOJBUMNKHAS JIU-
YUHKa 00pa3yeT ABYCTBOPUATYIO PAKOBUHY U, TIPHU-
KPEenasasach K MOJIBOAHBIM ITPEIMETAM, CTDOUT U3Be-
CTKOBBIH JOMHK.

Bricmme paku — oOuTaress MOPCKHUX M IIpec-
HBIX BoZ. Ha cyiue u3 aToro KJjacca oOHUTaT MOK-
puya M HEKOTOphie ApPYyrue paku («naibMmMosbLil
eop»). Peunozo parxa, xpabos, omapos UYeJOBEK
yrnorpebiaser B nuiny. MHOrme paxm-gekpodaru
HUMEIOT CAaHUTAPHOEe 3HaYeHUe, OUUIIad BOJOEMBI OT
TPYIOB >XUBOTHLIX. [IpecHOBOLHEIE PAKU U KPadbI
B cTpaHax [JanbHero BocToKa ABIAIOTCA IPOMEKY-
TOUHBIMU XO3seBaMHM AJIA HapasuTHYeCcKOoro ILJIoC-
KOT0 YePBsA — JErOYHOI'0 COCANBITHNKA.

lfony6oin kpab




./ BopaHas 6noxa — .. /
AadHUs OTHOCUTCS,

Krpynoe .. i/

nmcrc»qurnlx_'_ :

[ > 20 L S
MuKpocKonuieckue
pakoobpa3sHblie

Camey MaHsLero
" Kkpaba cBoesi

' rpomMagHou KnewHeén
OTIrOHSIET CONEPHUKOB
W NpuBneKaeT caMok




* ’ Bonpochkl u 3agaHus

Ha ocHOBAHMH KaKHUX IPH3HAKOB PA3JIMUYHBIX KHUBOTHBIX 00befu-
HAOT B THI YaeHHCcTOHOTHE?

Kakue 0COGEHHOCTH CTPOEHHS XapaKTePHBI AJA PaKooOpasHbBIX?
CocTaBbTe U 3apUCYITE CXeMy CTPOEHHS paKa.

Kaxme HeopraHudecKue BeIecTBa BXOAAT B COCTaB IAHIUDPA
paKooOpasHbIX?

HazoBure QyHKIUK OPIOITHBIX KOHEUHOCTEH paKa.

CocraBbTe Tabnuiy «CpaBHUTEJIbHAA XaPaKTEePUCTHKA KOJIBYATHIX
yepBeil 1 paKooOpasHbeIX» (paboTa B MaJbIX IPYIIAX).

Kaxos GHOJOrHYeCKUIl CMBICI TAKOTO ABJIEHUA ¥ PAKOOOpasHBIX,
KaK JUHBKA?

. CocraBbTe pa3BEépHYTHIH ILIaH naparpaga.

.

o - O N CI

JlabopaTtopHas paborta
BrimosauTe padory Ne 12 ma c. 18—19 (JIaGopaTopHsie paboThI).

s

PaGoTta c KoMMnbloTEPOM

O6parurech K 2JIEKTPOHHOMY IpuoskeHur. Mayunre maTepual
U BBITIOJIHMATE TPE/IJI0OYKeHHEbIe 3aJaHusd.

@ WNHTepHeT-CCbITKA

1. http://sbio.info/page.php?id:=125 (O6maa XapaKTepHCTHKAa
pakooOpasHbIX, CHCTEMATHKA)

2. http://www.rakoobraz.ru/ (Crpoenue, uckomaembie paxKoobpas-
HEIE)

Tun YneHucroHorve ob6beguHsAET ABYCTOPOHHE-CUMMETPUYHBIX XXUBOTHbIX C
CerMeHTUPOBAHHbLIM TENOM, YNEHUCTbIMW KOHEYHOCTAMW U TBEPALIM MOKPO-
BOM, OCHOBY KOTOpPOro cocraBnfer XWUTWH. [nf Y4neHUCTOHOrux XapaktepHa
NMHbKa — 3aMeHa CTaporo NoKpoBa Ha HOBBbIN.

Pakoobpa3sHbie — B OCHOBHOM BOJHbIE XMBOTHbIE. Te/lo COCTOUT U3 roJIoBbI,
rpyau (unu ronosorpyamv) 1 bpiolka. ¥ pe4Horo paka Ha ronoBorpyauv nate nap
XOAMUNbHBIX HOT; BPIOLLHbIE HOXKM Yy4acTBYIOT B ABMKeHUW (NnaBaHuu) u nono-
BOM pa3MHoXeHUKn. OpraHbl AbixaHUs — Xabpsbl. Ma3a cnoxHblie. KpoBeHoCHas
cuctema He 3amkHyTa. BbigeneHue ocywlecTsnseTcs 3enéHbiMu Kenesamu.
Huswwue paku ssnsioTcs nuwesor 6Gason ana MHOMMX BOAHBbIX XWBOTHBIX.
BbiClWMeE paku — caHUTapbl BOAOEMOB; MHOTMe BUAbl UCNOMNb3YIOTCH HENOBEKOM
B MULLYy.

:
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KPECTOBUK

Knacc NMaykooGpasHbie

ITOT Kjacc o0beUHAET CBBIIIE 36 ThIC. BUIOB KU~
BOTHBIX. ITaykooOpasHble IEPBLIMU CPeIH YJICHIC-
TOHOTMX BBHIILIM HA CYITy U B IPOIIECCe IIPHUCIIOCO6-
JIEHNs K Ha8eMHBIM YCJIOBUAM CYIIeCTBOBAHUSA PAas-
JeJIMJIACHh Ha MHOKECTBO Ppa3Ho00pasHberx hopM.
Ona npexcraBuTeneil 3TOM IPyHObl 3KUBOTHBIX
XapakTepHO IIpeodpa3oBaHUe [IEPBOI Mapbl KOHEY-
HOCTEH TOJIOBOTDYAU B OPYAUS JJIA pasMelbdeHUsT
U pasfaBIMBaHUsA NUINH — Xeauyepsvt. Bropas _
napa KOHEYHOCTell — nedunaibribl BBIIOJHAIOT Xenuuepsi
YYBCTBUTEIbHYIO (DYHKIWIO U CIYKAT IJIs 3aXBaTa

lMepunansns:

u ypaepsxanus go6erum. IlaykooGpasuble mmeror | CTPoeHue
naykooGpasHbix

JeThIpe Iapbl XOAHJBHBIX KOHEYHOCTEH M ABIIIAT
JIETKMMH WJIM IIPU IIOMOIIH TpaXeid.

CrpoeHue naykooOpasHbix. Teno nmaykoobpas-
HBIX Yallle BCEro COCTOUT U3 I'OJIOBOTPYAU U OPIOLI-
Ka.

TonoBorpysp HecéT mecTs map KoHeYHOCTEH. B
nepejHue Napbl — XeJUllePbl U MeJUNalbIIbl. Xe-
JIMIEepsl pacliojaraloTca BIepegu pra, Jdaimie BCero
OHH HUMEIOT BHJ KOPOTKMUX KJEIITHEH, COCTOAT U3
TPEX YJIeHUKOB, IPUYEM KOHIIEBOH YJIEHHK UI'DAeT
POJIb MOABHKHOI0 ITaNbIla. Pere Xeniepsl 3aKaH-
YUBAIOTCA TOJBUIKHBIM KOI'TEBUIHLIM UYJEHUKOM. A
KoneunocTu BTOpOif mapel, MeAHIATIBIILL, COCTOAT U3 | KpoBeHOCHas cucTema
HECKOJIBKUX YJIEHMKOB. JeBaTelbHBIM BBIPOCTOM
Ha OCHOBHOM UJIEHUKE NeJUIIabll Pa3MeIbuaeTcs U
pasMHHaeTCs NUIa. ¥ IpeACTaBUTeIei HEKOTOPBIX p - “
oTpANOB (HAIIpUMEp, CKOPNUOHO08) IefUNAaIbIIbI /r’ { \
IIpeBpalieHbl B MOITHEIE AJIMHHBIE KJICIIHA. Ir

OcranpHBIe YeThIPE Haphbl I'OJIOBOTPYAHBIX KOHE - it
HOCTeil COCTOAT U3 6— 7 WIEHNKOB, 3aKaHYuBatoTes: | | \VWUeBapuTenbHas
KOTOTKaMM U UCHOJIb3YIOTCA AJIA IMepeIBUKeHUS. e

[ObixatenbHas
cmcrtemMa




—

Kapakypt

Y B3pOCJIBIX IAyKO0OpasHBIX OPIOIIKO JIMIIIEHO
TUIIUYHBIX KOHEUHOCTEH,

HepBHana cucrtema y ayKkooOpasHBIX IIO0 CTPoOe-
HHAIO pasdHooOpasHa, HO 00IIeil yepToll ABISAETCS
BBICOKOE Pa3BUTHE HAAIVIOTOYHOIO HEPBHOTI'O y3Jia,
CBA3AHHOI'O C OpraHaM¥ 4YyBCTB. I'0OJIOBHOII MO3r
uMeeT GoJiee CI0KHOE CTPOEHUE, YeM y paroobpas-
HBLIX; OprowHas HepeHasn yenowka odpa3oBaHa
KPYIHBIMU HEPBHBIMH y3JIaMU.

Opranbl yyBcrB. OueHb BaXKHBIE [JIs IMayKO00-
pasHBIX MeXaHUYeCcKHe ocAs3aTesbHble pasapae-
HUsS BOCIPHHUMAIOTCA PA3JIMYHO YCTPOEHHBIMHU
YyBCTBUTEJILHBIMYU BOJOCKAMU, KOTOPBIE 0COOEHHO
MHOIOYHCJeHHBI Ha mneaunaibrnax. OpraHel 3pe-
HHUSA IpeCTaBJIeHbl IPOCTHIMHU IVIa3aMM, HMEIOIH-
Mucsa y 6oapImuHCTBA naykoobpasueix. OHE pac-
MMOJIOKEeHbl Ha CIIMHHOII IOBEPXHOCTH I'OJIOBOIDY-
M, ¥ OOBIYHO UX ObIBAeT HECKOJBKO — 12, 8, 6,
pexxe 2. Y cxopnuoro8, HaipuMep, UMeeTcs napa
CpeJHHHBIX, 60Jiee KDYIHBIX IJ1a3 ¥ 2— 5 map 60Ko-
BEIX. ¥ nayrxos daiie Bcero 8 rias.

KpoBeHocHas cucTemMa HE3aMKHyTas, Ipea-
cTaBJieHa MEIIKOBHUIAHBIM CepJIleM, OT KOTOPOIO
OTXOAUT HECKOJbKO COCYJOB, OTKPBLIBAIOLIUXCS
B IIOJIOCTH TeJja.

OpraHamy AblXaHUA Yy OJHHUX BHJOB CIyKaT
nézounble MeUulKW, y IPyrux — Tpaxeu, y TPeThb-
X — JErKkue W Tpaxen OxHOBpeMeHHO. JIérkue
M TpaxeH MaykooOpasHbIX BO3ZHUKJIM HE3aBHCHMO
apyr ot apyra. JIérounele MemiKH, HECOMHEHHO,
6oJiee gpeBHue opraupl. Cunraercsa, 4TO pa3BuTHe
JIBPKUX OBLIO CBA3AHO C BUAOW3MEHEHUeM OpIoli-
HBIX 2Ka0epHBIX KOHEUHOCTe#, KOTOpbIMH obiaja-
JIA BOAHBIE MPENKU ITaykoobpasHbIX. Tpaxeu BO3-

Mayk-nTuueep,

N
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HHUKJIH I033Ke KaK opraHsl, 0oJiee IIpucrocofJeH-
HbI€ K BO3LYIIHOMY AbIXaHUIO.

Y HeKOTOPBIX MEJKHUX ITayKOOOpasHBIX, B TOM
qHCcIe y YacTH K.Jeweil, ra3zoo0MeH COBepIIaeTcs
yepes TOHKHE IOKPOBHI TeJAa.

I[InmesapuTenbHas CUCTEeMa HAYMHAETCA C pac-
mHUpeHnda — IVIOTKH; CIoJa OTKpPhIBaeTcsd Imapa
HeOONBIIMX CJIOHHBIX JKEJIE3, CEeKPeT KOTOPBIX
obnazaeT CrIOCOOHOCTHIO MHTEHCHBHO PACIIEILIATH
6enxu. OH BBOAUTCSA B TEJIO YOUTON JOOBIYN U TIepe-
BapHBaeT €ro COAEpHUMOe B KHUJIKYIO KallWuILy,
BcachlBaeMyIo 3areM mnaykom. CiiezosaTesbHO,
NHALIeBapeHne y nayKo6 HapYyKHOe — 6HeKUULe -
HOe.

BoapmuHCTBO TayK000pas3HbIX — XUIITHUKH, HO
UMEIOTCs NapasuTHYecKue (DOpMbI, THUTAIOIIHAECS
KPOBBIO TO3BOHOYHBIX, ¥ MHOI'O PACTUTENLHOAMI-
HBIX )OPM, COCYIIIUX COKU PACTEHUI MM IT0efao-
IIUX PACTHTEJIbHEBIE OCTATKH.

BeigenurenbHasa cucrema naykooOpasHbeIX mpej-
craBidgeT coboil mapy OoJbIIeil YacTbIO BeTBS-
mUXCA MAaJbIUTIHEBBIX COCYAOB — TpyOYaThIX
KaHaJbLeB, ABJIAIOIIUXCA CJEIBIMUA BBIPOCTAMH
KumeyHuka. IIpogyKkTel o6MeHa BemiecTB 110 HUM
IIOCTYIIAIOT B IIPOCBET KWINKU U BBIBOLATCH M3
oprasusMma.

PazmHoMeHue wu pasButme. IlaykooGpasHbie
paszgenbHononkbl. IlomoBeie xesess! Jexar B GpIoi-
Ke ¥ B Haubojiee IPUMUTHUBHBIX CJIydasX ITApPHBIL.
OueHBb YaCTO, OJJHAKO, IPOUCXOAUT YACTHYHOE CJIH-
SAHUWE IIPAaBOM U JIEBOII MOJIOBBIX JKEJE3. ¥ mayKoo0-
pasHBIX MOABUJIOCH BHYTPEHHEE OIJIOAOTBOPEHUE.
BonpmuHCTBO M3 HUX OTKJIAJBIBAET KPYIHEIE, 60-
raTele KeJITKOM, 3al[UIIEHHbIe TayTUHHLIM KOKO-
HOM siina. B KokoHe mpoucxoauTr sMOpHOHAIBEHOE
passutue. IlocramOpuonanbHOE pasBuUTHE Y BCeX

MNayk c KOKOHOM

Mu3aypuga

CKakyH4YMK




MayKooOpasHBIX, 3a UCKJIIOUEHUEM KJjeuleil, nps-
Moe — 6e3 00pa3oBaHUA JUUYUHKU. ¥ MHOTUX CKOP-
nuoHo8 M y HEKOTOPBIX KJew,eit HabIogaeTcsd
JKUBOPOXKIEHUE.

MHorooGpa3zue naykoobpasHbix. Kiace nayko-
06pa3HBIX MOAPABAEIAIOT Ha pAL oTpaAnos (Cropnu-
ouwvt, ITayrxu u Kreuju), IpeicTaBUTEIN KOTOPBIX
Pe3KO pasjMyaroTcs II0 DKOJOTMUYECKMM XapaxTe-
PUCTHKAM YW 3HAYEHUIO B IPUPOJHBIX COOOIECT- Slposutasn xenesa

BaX.
IpesHeline mnaykooOpasHble — CKOPNUOHDbL.
D70 MpAMBIE IOTOMKY IEPBLIX YWIEHUCTOHOTHX — [ayk-6okoxon

BOAAHBIX PAKOCKOPIMOHOB. [[na cropnuoHos xa-
paKTepHBI NeAUIaIbIbl B BU/e KJICIIHe! 1 YIeHNC-
TBEIM 3aJHUNI OTAEes] OpIONIKa, KOTOPBIM KOHYAETCS
mapoil AZOBUTHIX KeJEs ¢ xasoM. OOBIYHO CKOPIIH-
OH XBATaeT J00bIUYy KJCHIHAMU U JKAJUT, KaK OBI
3abpachiBasi CBOM XBOCT Uyepes roJjioBy. Tak e OH 1
3aIHIaeTcsa. JTO HOUHBIE JKUBOTHBIE, JHEM IIpsA-
uyIuecs Moj KaMHAMH, B paciiejInHax cKaJl, B 109~
Be. Kpynusie (o 20 c¢cm) Tponuueckue pOpMbI MO-
ryT ObITH omacHbIMU. CKOPNUOHb. 3aKaBKasbsi,
Huskuero IMoBomksa u Cpeaneit Asuu meskue (I0
65 MM), UX YKyChbl OOJI€3HEHHBI, KaK M y Y€, HO
MIPaKTHYECKU HeCMEepPTeJIbHBI.

Teso nayxos KeauTca Ha TOJOBOIPYAL U HeuJe-
HUCTOE OpIOIIKO, OOBIYHO C Y3KHM IlepexXBaToM

knewm

NmMnepaTopckuii CKOPMWOH

& Q'Q’@%ri” 20N

R :_ = S BogsiHbie
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YecoTouHbll knewy B koxe (0,3 Mm)
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Kneuw-kpacHoTenka

R oD, THMMC . 4

Knewu, obutalowme
B NMogyLlwKax u KoBpax

156

MeXKAy HUMU. XeJuiepbl CHaOKeHbl ANOBUTHIMHU
JKeJe3aMu, a Ha KOHIe OpIoIIKa pacloJIOMKeHEBI
ayTUHHBIE 60POJABKY — BUIOU3MEHEHHBIE OPIOI-
HbIe HOYXKH, B KOTODPBIX OTKDPBLIBAIOTCA IIPOTOKH
naymunnblx scenés. Ilayrnaa — 9TO 3aTBepZe-
BAIOIIMII HA BO3JYyXe CEeKpPeT »KeJeé3, COCTOAIIUI B
OCHOBHOM 13 0eJiKa, OJIM3KOr0 K IIENKY, HO 3HAUN-
TeJbHO Oojsiee mpouHoro. llajexo He BCe IAyKH
CTPOSAT JIOBYME CETH 1A JOObIUM. ¥ MHOTHX MayTH-
HBI XBaTaeT TOJIbKO HA ANUIEBOM KOKOH. BomsHOoil
nayk-cepe6pamnKa CTPOUT U3 HEE CBOE KUIUIIE —
MIOABOAHBIA KOJIOKOJI, IOTOM B3aIlOJHsIEeMBI IIy-
3BIPbKaMH BO3AYyXA.

MHorHe Kleu,u — NapasuThl PACTEHUH U JKHUBOT-
HBIX, HEKOTOpBIE M3 HHUX HUTAIOTCSA I'PUOHUIIEH,
MNOYBEHHBIMHY BOJOPOCIAMHI, OTMUAPAIOIIUMH KJIET-
KaMH "KUBOTHBIX W pacTeHuil. ¥ IpeAcTaBUTeIeH
3TOro OTPSAZA rOJOBOrPYAb U OPIOIIKO CIUBAIOTCHA
B MEIIKOBHJAHOE TeJIO; XeJUIePhl U IeAUNIabIIbl
IIpPeBPAIAIOTCSA B KOJIIOIIe-COCYIN X000TOK.

Hemanslil Bpes IPUYHHAIOT 3€PHOBbLE, MYULHbLE
(ambapHvLe), cvlpHbLl, BUHHbLL W JYKOBUUHBLIL
kaeuwju. Ilepom, BOJIOCAMH M KOMell IHTAIOTCA
nepveavle 1 800CAHbLE Kaewu. decomoyurbLe Kie-
wu (o 0,3 MM) IPOTPHIZAIOT IO KOMKel YeJoBeKa
1 JKUBOTHBIX XOJIbI, BEI3BIBasl OCTPBINA 3y (YecoT-
Ky). IIpyrue BUjbl KJaewell (HampuMep, naymum-
Hble, nA0G06bLe U IP.) — ONAaCHbIE BPeJUTEe I MHO-
r'MxX KyJIbTYPHBIX pacTeHuil. BopsaHble KJelqu
Iepeliu ¥ oOOUTaHUIO B BOJle U Napa3UTHPYIOT Ha
BOJHBIX }KMBOTHBIX. MHOTHE KJIEIIH — KPOBOCOCHI
(nmuvuil, kKypunstii, 3meunsvtii 1 1p.). Kumeunuk
UX, KaK y NUSIBKH, uMeeT OOKOBEIe BBIPOCTEHI, H,
HacoCcaBIIIUCh, OHU YBEJIMUMBAIOTCA B pa3dMepax oT
3—5 mo 15—25 mmM.

Haubosee omnacHel xaewu — TIEPEHOCUUKHU
BHpPYCOB, OaKTepuii, IPOCTEeHIINX U IeJIbMHHTOB.
Hanpumep, maéxcHbiit iJaew, IEPEHOCUT BHUPYC
KiaemieBoro sHIiedanura. [Ipyrue mepenarmT Kie-
IIeBOM chITHOM TH(d, BO3BPATHBIM TH(, TyIAsApe-
MHIO, TeMOpparudecKue JUxXopaaku u Ap. [Haxke
MHKPOCKOIIMYEeCKHUe KJeuju, obuTaiomue B IbI-
JU HaAIIUX KOMHAT, MOTYT BBI3BIBATH OCTDYIO
aJlmeprumo.



* | Bonpocbl u 3agaHus

1. Kakxue oco0eHHOCTH CTPOEHHUA XapaKTePHBI JJis HNpeicTaBuTeseil
KJjacca HayKoo0pasHbIX ?

3 xaKHuX OTIOEJIOB COCTOHUT TEJIO TIayKa; CKOpIuoHa?

Cronpko kKoHeuHOcTell y mayka? Kak oHm HasbIBalOTCA M KAKYIO
(OVHKI[UIO BBITIOJIHAIOT?

Kaxue opragbl 4yBCTB eCTh ¥ nayka?

Kak npoucxoguT pa3BUTHE MAaYKOOOPA3HBIX ?

CocraspTe Tabauny «CpaBHHUTeNbHAS XapaKTEPHUCTHKA PaKoos-
Pas3HBIX U MayKoB» (paboTa B MaJIbIX I'pyIIax).

OxapakTepHuayiiTe MeJUIIMHCKOE 3HAUCHUE KJCIeH,

B uéMm cyTp yacTHYHO HAPYKHOTO MUANIEBAPEHUA Y TAYKOB?
CocraBbTe pa3BEPHYTHIN IIaH naparpada.

©PT DUA W

!@ jPaGOTa C KOMMbIOTEPOM

Obparurech K 2JIEKTPOHHOMY IIpHIOMKeHu0. Mayuure marTepual
U BBIIIOJIHUTE IIPEeAJI0eHHbIe 3aJaHu .

@ WNHTepHeT-cCbiKn

1. http://sbio.info/page.php?id=126 (Kparkas xapaKTepHUCTHKA
KJacca)

2. http://www.krugosvet.ru/enc/nauka_i_tehnika/biologiya/PAU
KOOBRAZNIE.html (Crpoenue, Kaemgu)

Maykoobpa3Hble — 3TO OAWH M3 KIACCOB YNeHUCTOHOrUX. K HeMy OTHOCAT
naykoB, CKOPMUOHOB U Knewien. Teno ux pasgeneHo Ha asa otgena. Ha ronoso-
rpyav Haxoautcs 6 nap KkoHedHocten. Ocoboe pa3suTue nonyvaeT HaArnoTou-
Hblll HEpPBHbIN y3en — ronoBHOW MO3r [ha3sa npocrele. YCUKKM OTCYTCTBYIOT.
Oblwat ¢ nomoubio NErknx U Tpaxen. KpoBeHocHas cucTema He 3aMKHyTa.
MuuesapeHWe y NaykoB 4acTUYHO BHeKMweyHoe. ONnoaoTBOPEHNE BHYTPEH-
Hee, pa3suTue 6e3 npespalleHUs UK C HENOJHbIM NpeBpaleHueM — y Kne-
wen. Knewm — napasuTbl YeNoBeKa, XXMBOTHbIX U pacTeHWIA.
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Knacc Hacekomble OTpsas!

Hawu6oJiee BHICOKOOPTAHN30BAHHBIE 1 IIPHUCIOCO6- | HACEKOMBIX
JIeHHBIE JIJIs OOMTAaHUSA B CAMBIX Pa3JUYHBIX YCJIO-
BHUSIX — HA 3eMJIe, B BOBAYXe U BOJE — UJIEHHUCTO-
HOorme oOpasyioT OOIIMPHBIN KJjacC HAaCeKOMBIX,
BRJIIOYaromuil 6osee 1 MuaH BumoB. [Ipegkamu Ha-
CeKOMBIX, MOO-BHAUMOMY, OBLIM YJIEHUCTOHOIHE,
HATIOMHWHAIOI[HE COBPEMEHHBIX MHOTOHOXEeK. O Ta-
KOM POJICTBE CBHIETEeJILCTBYET, HaIIpuMep, CXOJCTBO
B CTPOEHMH JIMYMHOK MHOTUX HACEKOMBIX — I'yce-
HUI — C YepBeoOpa3HbIMU IPEeJKaMM.

PazBurTue HAaCEKOMBIX W NPHUCIIOCOOJIEHHE UX K
Pa3JIUMYHBIM HCTOYHMKAM NHTAHHSA TECHO CBA3AHO MopéHkn
¢ 9BOJIIOIMEII Ha3eMHOM PACTUTEILHOCTH Ha ILIaHe-
re. OcobeHHO OYpPHOrO pPasBUTHUA HaceKOMble KaK
pacTUTENLHOA HBIE JKUBOTHBIE 1 ONBLIUTEJN HOC-
TUTJIN II0CJIe BOSHUKHOBEHUS MOKPLITOCEMEHHBIX U
COIIYTCTBOBAJIM UX PACIIPOCTPAHEHMIO II0 IJIaHETE.

BospminHECTBY npeacraBuTesiell Kjaacca IPHCY-
11a CmocoOHOCTh K moJéTy. B mojse, y pexu, B jIecy
U JaKke B IIYCTHIHE, OBCIOAY — B BO3AyXe, Ha
3eMJie U Ha BOJe B TEILJIoe BpeMsd I'ojia HeJlb-

Crpekosa-
nenka

Komap-nuckyH

TS

MMappiw oObIKHOBEHHbLIN
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CrpoeHue HacekombixX. Tesl0 B3pOCIbIX HACEKO-
MBIX, KAK 1 ¥ BCEX YJIEHUCTOHOTUX, HOKPHITO XUTH-
HOBBIM HOKPOBOM, BBIIIOJHAIOIIUM DOJIb HAPYKHO- \%
ro CKeJieTa, U pasheieHO Ha TOJIOBY, TPYAb 1 OpPIOI- )
KO, 4TO OTJIMYAaeT UX OT APYIUX UJEeHHCTOHOTHX.
CermMeHTEI T'OJIOBEI CJIUTEI B OOIIYIO Maccy, YWIeHUKH
Ipynu u Oproiika 0oJiee UM MeHee YETKO pas3iuyuu-
Mbl. ['0J10Ba ¥ rpyb HECYT KOHEYHOCTH, OPIOIIKO |
COXpaHAeT MHOTIJA JHINb HeJopasBHUThble KOHEYHOC-
TH, T. €. UX pyoumernmot. Y JININHOK MHOI'UX Hace-
KOMBIX JieJIEHHE TeJla Ha OTAEJIBI BhIparkKeHo caabo. !

Ha mmxHEl!l NOBEPXHOCTH T'OJIOBBI HJIK HA €6 |
nepexHeM KOHIIe momentaerca por. ITo 6oxam rojo- |
BBl PACHOJIOMKEHBI ABa OOJIBIIUX CJIOMKHBIX TJiada, BepxHsas
MEXXJY KOTODPBIMH MOTYT HAXOIUTHCS HECKOJIBKO | YelocTh

lonoea capaH4n

Yeuk *‘\‘6’
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g

MEeJIKUX IVIa3K0B. ['0JI0Ba HECET UeThIpe Maphl Ipu- HirHag
NaTKOB, 00pas3yIoIuX PoToBoi anmapar. OT Bepx- HENOLTS
Hell CTOPOHBI €€ OTXOAUT ITapa aHTeHH, WU ycu- | BepxHas

KOB, COCTOAIIUX U3 OAHOTO PAAA YICHHUKOB. ryba HuxHss

I'pyab HaceKOMBIX Bcerfia COCTOUT U3 TPEX cer- ryba
MEHTOB, Ha3bIBAaeMbIX nepedHe-, cpedHe- U 3a0-
Hezpydbro. CerMeHTHl IPYAU HECYT TPH IAaphl X0~
OUIbHEIX KoHeuHOocTel. Illupoxoe pacopocTpaHe-
HUe HAaCeKOMBIX M OCBOEHHE MMH PasHOOOpa3HbIX
cpeli oOOUTaHUsI IPUBEJIO K BOBHUKHOBEHUIO 3BHAYU-
TEeJILHOTO pasHooOpasus B CTPOEHUM UJEHHUCTHIX [lepegHe-
kKoHeuHocTel. KoHEUHOCTH HACEKOMBIX IIpefcTaB- [IpPydb

Ky3He4ymk
neBYnm

bproiwko

Hora



JISTIOT CODOM CHCTEMY ITOABHIKHO COeUHEHHBIX JPYT
C JAPYIOM pBIYATOB ¢ OOJBIINM YMCJIOM CTeleHei
CcBOOOAEI, T. €. CIIOCOOHBIX K PA3HOOOPA3HBIM U TOU-
HBIM ABHIKeHHAM. BoJiee Bcero cooTBeTCTBYIOT OITH-
CaHHOMY THIIy OerareibHBIC HOTH (JcYyK08, mapara-
H08), Haubojee pacIpOCTPaHEHHBIE CPeAUd HACEKO-
MBIX. ¥ JKHBOTHBIX, CIIOCOOHBIX COBEPINATH IPBIKKIH,
HaIpuMep y Ky3HeUYHMKOB, 0eIpo U roJieHb 3ajHel
napsl HOT' CUJIbHO BBITATHBAIOTCA. ¥ POIOIUX Hace-
KOMBIX — Medgedorx — Bce HOTH, a B 0CODEHHOCTH
nepejHue, YKOPa4YuBaTCHA, CTAHOBATCA MAaCCHBHBI-
MU 1 IpuodpeTaloT MOIHOE BOOPY:KEHUe M3 XUTH-
HOBBIX 3yOuoB. IlnaBarenbpHbBIe KOHEUHOCTH CILIIO-
IeHbl B BHJe Becja H CHA0MKeHBI I'YCTHIM DPSAIOM
YIPYrux rpedHbIX BOJIOCKOB (MY KU-NIABYHUbLL).
XapakTepHas 0COOEHHOCTH MHOI'MX HACEKOMBIX —
CII0cO6HOCTE K noséry. Kpsiava, ogHa UIK ABe 1a-
PbI, PACIIOJIO}KEeHbI Ha BTOPOM (CpeHerpyab) 1 Tpe-
TheM (3aJHerpy/b) I'DYAHBIX CEerMeHTaxX M Ipej-
CTaBIAIT co00i CKJIAAKU CTeHKHU Tena. KpbLIo

HMMeeT BHJI TOHKOH IJIACTUHKY, OHO JBYXCJIOHHO.

Crpeko3sa
nnockas
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B pasiuuHBIX OTPALAX HACEKOMBIX IepeJHue 1
3afHUe KPbLIbSA MOT'YT OBITH PA3BUTHI IO-PA3HOMY.
ToJBKO y HauMeHee CIenuaan3iPOBAHHBIX HACEKO-
MBIX (HampuMep, CTPeKo3) obe mapbl KPbLIbeB pas-
BUTHI OMHAKOBO, XOTA ¥ PasjMyaioTcs mo gopme.
i sKyKOB XapaKTepHO IpeoOpasoBaHMe Iepen:-
HUX KPBLIBEB B TOJICTHIE U TBEP/ble HAOKPBLLAbLS,
KOTOpBIEe IIOUTH He YYACTBYIOT B IIOJIETE U B OCHOB-
HOM BaIUIAIOT CIUHHYIO cTOpPOoHY Tesna. Hacrosd-
IIUMHU ABJAIOTCA JIMIIbL 3aJHUE KPBLIbiA, KOTOPbIE
B COCTOSTHUH IIOKOS CIPATAHDI IIOJ HAAKPBIJIBAMHU.

JIBr2KeHNEe KPBLIbeB y HACEKOMBIX — Pe3yJIbTaT
paboTel CJOMKHOTO ammapara W OIpeJesdercd,
C OJIHOH CTOPOHBI, 0COOEHHOCTHIO COYJIEHEHNA KPbI-
JIa ¢ TYJIOBUIIEM, a C APYToil — AeiCTBUEM CIeIH-
aJILHBIX KPBIJIOBBIX MBIIIII,.

Cpeznu HACEKOMBIX €CThb U OecKpbLIble. Beckphi-
JIOCTh — CBOMCTBO B OOJIBIIHHCTBE CJAYUaeB BTOPHY-
HOe, BO3HHKIIIee, KaK IIPaBUJIO, BCJEICTBHE IPH-
crocobIeHuA K IapasuTHYecKoMy 00pasy KHU3HU.

BpIoniko — HOCJeJHUIH OTAe)I Tela HACEKOMBbIX.
KoJnyecTBO CEeIMEHTOB, BXOJASAIUX B €ro COCTas,
BapbHUpPYyeT y PAasHBIX IPeJCTaBUTesel Kiacca.

MbilleyHass cUCTEMa HACEeKOMBIX OTJIHYaeTcHd
BOJIBLIIOL CJI0KHOCTHIO ¥ BBICOKOI CTEeNeHbIo Au(d-
(pepeHIMALINKA M CHENHaJU3ANUN OTAEJIbHBIX eé
sjaeMeHTOB. KOJMYECTBO OTAENBHBIX MBIIIEYHBIX
MYyYKOB YacTo gocruraer 1,5—2 TwIC.

HepBHaa cucTeMa HaCEKOMBIX, KAK 1 Yy NPOYHX
YJ@HUCTOHOTHX, IIOCTPOEHA II0 THUIY OpIONTHOU
HEepBHOM IEMOYKH, OJHAKO MOXKeT [MOCTUTATh
OuYeHb BBICOKOI'O YPOBHA Pa3BUTHSA U cllenuajinsa-
nuu. lleHTpajibHAA HepBHAs CHCTEMa BKJIIOYAeT
HaAIVIOTOYHBIM HePBHBIN y3es — TI'OJIOBHOW MO3T,
MOAIVIOTOUHBIN y3eJ 1 OPIONIHYI0 HEPBHYIO IIEI104-
Ky U3 IapHbLIX HEPBHBIX y3JIOB — raHrimes. 1'0J0B-
HOI MO3I' COCTOUT M3 TPEX YYACTKOB: IepejHero,
CpeJiHero u 3aj{Hero.

OpraHbl YYBCTB HACEKOMBIX MOI'YT BOCIPHHH-
MaTh caMbple pasJnuYHble pasjpakeHHs: MeXaHH-
yecKHre, XHMWUECKHe, 3pHTeJIbHBIE, 3BYKOBBIE
u 7. 1. HacekoMbie cIocOOHBI HE TOJBKO BOCIPH-
HIMAaTh, HO U M3JaBaTh 3BYKH. JTa OCOOEHHOCTH
xapaKkTepHa s IpejcTaBUTeiell MHOTUX I'PDYII:
NPAMOKPLLABLX, JHCYKOE8, NEePenoHLamoKpbliblX,

OenmeHuve
KpblbeB

HepsHan
cucrema
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KposeHocHan
cucrema

e e

ObixaTeneHas
cucrema

BaneTatowan 60Xba
KOpOBKa



1
CnoMHbiA rnas
HaceKomMoro

MpocTow rnasok

TesibHblEe
KIIeTKH1

MMurmeHTHbIE
KneTku

XpycranbHbii
KOHYC

Xpycranuk

babouex u pap. CrpexoraHue NPAMOKPBLIBIX,
HalpuMep, 00yCJIOBIEHO PA3BUTHEM CIeNHaIbHBIX
npucrocobieHnii, KOTOPbIE Yallle BCEero CBA3aHBI C
KpeLIbAMU. Tak, y KYy3Heuuxosvlx 3TH OpPraHbI
HaxXO4ATCA Ha IEePeIHUX KPBLIbAX, IIe MUIKU
JIEBOI'O KPBLIA IpuobpeTaioT 3y0000pas3Hbie BEIPOC-
TBI U IIPeBPAalllalOTCA B TaK HA3LIBA€MBII CMBIUOK,
KOTOPBIM *XMBOTHOE BOAUT ITO IPABOMY KDBLIY.

I'maza cocTodAT U3 OTAENBHBIX IVIA8KOB ((haceTok),
KOJIMYEeCTBO KOTOPBIX OIIpeesIgeT s INIaBHEIM 00pa-
30M OHOJIOTHYECKUMM OCOOEHHOCTAMHM HACEKOMBIX.
AKTUBHBIe XUIHUKU U XOPOIIHE JIETYHLL — Cmpe-
K03bl. UMEIOT IVIa3a, HACUUTBIBAIOIIUE 10 28 ThIC.
dacerox. B To Ke BpemaA y mypaswvés, ocobeHHO
y pabouux ocobeii BULOB, OOMTAIOIUX 1O 3e MBI,
iasa MHOTA COCTOAT BCero us 8—9 rimaskos.

Kpowme cio:xeBIX ((haceTouHbIX) IV1a3d MHOTHE
HaceKOMble MMEIOT M IPOCTHIe IVIa3da, BOCOPUHAMA-
IOIHe JINIIb NHTEHCHUBHOCTD OCBEIIeHU s, a He U30-
OpaxkeHUsd.

KpoBeHocHas cucreMa y HACEKOMBIX He 3aMKHY-
Ta. B Opioirke Hal KUIIEYHUKOM 3aJIeraeT JJINHHOe
TPYyOKOBHHOE «cepAaue». I'emMonumMda HACEKOMBIX
npeacTaBisgeT co00il 6eclIBETHYIO HJIU YKeJITOBATYIO
JKHUIKOCTh, OCHOBHAA (PYHKIHS KOTOPOM — cHAab-
JKaTh TKAHU U OPraHbl MUTATEJIbHEIMHA BEIleCTBaMU.

OpraHaMu pAbIXaHUSI Y HACEKOMBIX CJYIKHUT
clo:xHadA cucreMa tpaxei. ITo Goxam cpenHe- u
3aJHeTPpyAHu 1, KPpOMe TOTO0, Ha CerMeHTax OpIoIiKa
Haxonurcss no 10 map orBepcTuii — Odwvixaney.
BoaayxonocHBIe TPYGOUKHY IIPOHU3BIBAIOT BCE TEJIO
U JOCTABJISAIOT KHUCJIOPOJ HEIOCPENCTBEHHO K TKa-
HAM U KJIeTKaM, Kak 05l 3aMeHsas coboil KpoBeHOC-
HBIE COCY/IbI.
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MuweBapuTenbHaa cucrema I'Ionosa‘ﬂ cucrema F4

MuueBapuTenbHana cMcTemMa HAaCeKOMBIX HaUM-
HaeTcsa riIoTKoi. IlepeBapuBaeTca W BCAChbIBAETCHA
ONUOla B KHUIIKE. ¥ MHOT'MX PacCTUTEJbHOANHBIX
(hopM B KHIIEUHUKE ITOCENAIOTCS CUMONOTHYECKIIE
opranusMmsl (mmpocreimine, 6aKkTepuu U Ap.), obec-
IeYnBaoIIie, HAITPUMED Y MepMumos, pacuiern-
JIeHUEe KJIeTUYaTKHU.

IInmia HaceKOMBIX pasHOOOpasHa, OHA BKJIIOYA-
eT TOYTH BCE BeIIecTBa PACTHUTEJIBHOI'O U XKHBOT-
HOro mpoucxoxxaeHusi. Cpeau HACEKOMBIX HMe-
JOTCS BCEesIHBIE, HAIPHUMED TapaKaHbl, KOTOPHIE
IMATAIOTCA PA3IUYHBIMU PACTHTEIbHBIMHY B YKHBOT-
HbpIMH npoxaykramu. OueHb MHOTME HAaCEKOMbIE —
BereTapMaHIbl, TUTAOINUECS BCEMU HaCTAMHU pac-
TEHWH, OT KOPHA 0 IJIO/A BKJIIOUHUTEIbHO.

He MeHee MHOTrOYMCJIEHHBI HAaCEKOMBIe-XMUII-
HUKHU, [OeJalolyue APYTHX HACEKOMBIX, YepBei,
MOJUTIOCKOB u np. HaxoHern, ecTb HaceKoOMbIe,
nuTaplrecd najajbio, pa3HoOro poja oTdpocaMu
U IPOAYKTAMH I'HAEHU: HAaBO30M, THHIOIMMHU pac-
THUTEJbHBIMH OCTaTKaMu 1 T. . HekoTopbie HACEKO-
Mble CIIeNMaJIM3MpOBaJICh HA KpalHe MaJIoIuTa-
TeJbHOU IHuIile (IIepbs, por, BOCK U Ap.).

OpraHbl BbifeNeHWUs IIPeJICTaBJIeHbl MALbNU-
zuesvLmu cocydamu — TOHKHUMH TPyOOUKaMH,
OTKPBIBAIONIMMUCA B KUIIIeYHUK.

PazmHoOMeHue Hacekombix. Hacexomsble pas-
nenbHOMNOJBI. IloJjloBBIE KeJjie3bl Y HUX NapHBIE.
YV caMIOB B OpIOIIKEe PAaCIOJIOXKEeHbl CEMEHHUKH,
OT KOTOPBIX OTXONSAT CEMANPOBOABI, BIaxaioliue
B CeMsH3BepraTe/ibHbIA KaHald. SIMUHMKA caMoK
OTKPBIBAIOTCS B AWIEBOABI, KOTOPbIE HUXKE COeU-
HAIOTCA B equHoe Biaranuige. OmIogoTBOpeHHE
BHyTpenHee. CrepMaTo30uAbl B IOJIOBBIX NYTAX
CaMKH OYeHb MJO0JIT0 COXPAHSIOT KH3HECII0COoO0-



Ctpekosa

HenonHoe
npeBpaweHne

fiuo  JlnyuHka
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B3pocnas ocobb

HOCTh. Hampumep, MaTKa ITUeJIbl ITOCJe cIlapuBa-
HHUS B TeueHue Kus3Hu (4—5 JieT) OTKIALBIBAET
TBICAYN AUIL 663 ITIOBTOPHOI'O OILJIOOTBOPEHMS.

ITocrombOpuoHaTbHOE PA3BUTIIE HACEKOMBIX IIPO-
TexkaeT Jaub0 0e3 npeBpaImleHnii, JIU00 C HEIIOIHBIM
WX NOJHBIM MeTaMopdosom. IIpu ipsamom passu-
THH, XapaKTePHOM JJIs HU3IINX HACEKOMBIX (H020-
xeocmra, kKamnodes), W3 SIAL BBLIXOAAT ocodu,
OTINYAIOIIHEeC OT B3POCJBIX IIPEUMYILECTBEHHO
MaJIbIMM padMepaMy U HeJOPa3BUTBIMU TOJOBBIMH
opraHamMu. ¥ HaceKOMBIX C HEIIOJIHBIM IIpeBparie-
HUEeM, HaIPUMeD V KY3HeUUK08 WIU capaHil, U3
AUI, MOABJAIOTCA AUYUHKU C YePTAMU B3POCJIOTO
opramusMa — umazo. JINYWHKU TIpeTepleBaioT
HECKOJILKO JINHEK ¥ CO BpeMeHeM IIPeBpaIaTcs BO
B3POCJBIX HACEKOMBIX, He IIPOXOAA CTaJHUI0 KYKOJI-
Ku. IIpyu mosTHOM IIpeBpAalleHUH, XapaKTEepPHOM JIJIsI
Oabouer, U3 AUI, BBIXOAAT YepBeoOpasHbIe JUUUH-
KM, COBepIIeHHO Hemoxoxue Ha uMaro. JJocTurays
OIIpeleJIEHHOI'0 BO3pAacTa, OHU MePecTaioT ABUraTh-
CA U NUTAThCA U BCKOPE IIPEeBPAIAIOTCA B KYKOJIKY.
BryTtpu e€ npoucxomur riybokas mepecTpoiika
opranusMa ¢ (OpMUPOBaHMEM TKaHeil U OpraHoB
B3pOCJIOr0 HaceKoMmoro. Ilo okoHYaHMH 9TOTO IIpPO-
Iecca IIOKPOBBI KYKOJIKH JOTAIOTCA B M3 HUX BBIXO-
nut umaro. Cragum pasBUTHA Y HACEKOMBIX CTPOTIO
NIPUYPOUYEHBI K OIPENEeIEHHOMY CE30HY Ioa: 3TO
fAIBJIEHHE IIOJIYYHJIO Ha3BaHUE CE30HH 020 UUKLA.

MHoroo6pasue HacekomMbix. Kiacc HaceKOMbBIX
IO/ pa3feadaioT Ha ABe KPYOHBIE I'DYIIBI — Iep-
BUUYHOOECKPBLIBIX U KPBLJIATHIX.

MonHoe npeppaweHue

babouka
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K nepsuunobeckpovlibliy OTHOCATCA Hanboree
IIPOCTO OpPraHM30BaHHBbIE HAaCEeKOMBbIE, TaKHe Kak
Kamnodes, H0zZ0X80CmMKa, CAXApHaAL YeWyllHuya
u Ap., 00UTAIOIIe B IOUBE, 110/ KAMHAMH, BO MXY,
B moaBajiax u morpebax. Pasmepsl UX HeBeIUKH,
HEKOTOpbIe He IpeBblIaioT 1 MmMm. Bmecre ¢ gpyru-
MK OﬁﬂTaIOTﬂ;PIMI/I B IO4YBE XKUBOTHBIMHU IIEPBHYHO-
DecKpBIJIble YYACTBYIOT B IOUBOOOpa30BaAHUN.

Epviriamueie nacexomble — 00Jiee BHICOKOOP-
raHu30BaHHBIE JXUBOTHEIE. llomaBisiomiee 00JIb-
IIUHCTBO HMMEeT KPbLIbfA, y APYTHUX OTCYTCTBHE
KpBLILEB — sIBJIEHWE BTOPHUYHOE, Yallle BCero CBs-
3aHHOE C Iepex0Jl0M K MMapasuTH4YecKoMy o0pasy
SKU3HU.

V ofOmiecTBEHHBIX HACEKOMBIX (Mypasvu, mep-

MUumbl ¥ JIP.) XOPOIIO BBHIPAXKEH NOAUMOPPUIM {
(BHEIIHME PA3JINYKsI) B 3aBUCUMOCTH OT (DYHKIIHIA, |
BBINIOJIHSIEMBIX B ceMbe. Hampumep, y nuéJi pasiau- s

4aroT MaTKy, padbounx nuén u TpyTHei. ITociae om-
JOZOTBOPEHUSA CAMKM yTpaunBaioT CIOCOOHOCTH
K IOJIeTy, IPOAYIHUPYIOT OTPOMHOE KOJIHMYECTBO
SAWI, ¥ TIOJIHOCTBIO 3aBHUCAT OT paboumx ocobei,
KOTOpPBIE YXaKUBAIOT 38 HUMU U KOPMAT.

Kak nmoxasanm crnenualbHbIe IIOACUYETHI, HA HA-
mieil IJIaHeTe OJHOBPEMEHHO 00uTaeT MHUHHUMYM
108 Mapxa HACEKOMBIX, T. €. Ha KasKJ0ro YejoBeKa
Ha 3eMJe IPUXoguTcsa 0koJio 250 MIH pasJIndHbIX
npeacTaBuTeNied aToro KJjacca. IIpuuém sTo opra-
HHU3MBI, aKTUBHO YUYACTBYIOIHE B CAMbBIX PasH000-
pPa3HBIX OMOJIOTUYECKHUX IPOlleccax.

3HaveHne HaceKoOMbIX. TTosmoxxurennHad aeda-
TeJbHOCTh HACEKOMBIX B IIPHPOJie B IIEPBYIO ode-
pelb BBIpA)KaeTcsi B ONIbIJIEHMHM HMMH I[BETKOB
pacrenuii (oxoso 30% eBpoOmeHCKUX IIBETKOBBIX
pacTeHHUH OIBLIAETCA HACEKOMBIMH).

Besnko sHaueHWe HACEKOMBIX, OCODEHHO mep-
MUMO8 W MYpasvéa, B I0YB00OpPA30BATEJBHBIX
rpouneccax. ITH HACEKOMbIe, TaK JKe KaK U JIMUNH-
KM MHOTUX HACEKOMBIX, JKUBYI[UE B 3eMJje, pas-
PBIXJISIIOT IIOYBY CBOMMMK XOJaM#, CIIOCOOCTBYIOT
JydIieil eé BeHTUJAIUY, VBIAKHEHNIO, oborailme-
HUI0 mepersoeMm. IlocsieHee cBA3aHO C paspylie-

Horoxeocrka cMUHTYP

Meper4uHO-
Beckpbinbie

Horoxeocrka P

wenkonpan

PbDKWMIA necHon
MmypaBsei

Camel,

Camka

i

Pabounin mypaeei




HHEM PaCTUTENbHBIX U dKUBOTHBIX OCTATKOB, B 130~
OMINY CKAMJIMBAIOIIAXCS HA IIOBEPXHOCTH MTOUBHI.

OrpoMHAa poJib HACEKOMBIX M KaK OJHOTO U3 BayK-
HeHIINX 3BeHbEeB B KPYTrOBOPOTE BEINEeCTB B IPHPO-
Ie. MHorme HaceKOMbIe BXOJST B COCTAB pas3jiny-
HBIX IIHINEBBIX Ilenei. 3HaHHE IIHUINEBBIX IIelei
HACEKOMBIX IT03BOJIAET UCIIOJIb30BATE UX IJIA OOPh-
OBI C APDYTUMHU HACEKOMBIMHA — BPEIUTEJSIMUA CEeJb-
CKOT'0 X035CTBAa.

He meHee 3HAUUTENbHBI W OTPUIIATEJbHBIE IIO-
CJIeICTBUS JesTeJbHOCTH HaceKoMbIX. Tax, MHO-

Myena mepgoHoOCHan

Kactbl TepmMnUTOB
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lyceHuupl 6abouek kanycTHoin bensHku Kposococywui komap

rue JUUMHKA HACEKOMBIX, HAIIPpUMep I'yCeHUIIbI 6abouer, MUTAI0TCH
SKUBBLIMH TKAHSIMHI DACTEHU, IPUUMHASA CYIeCTBEHHBINA Bpe/l Celb-
CKOMY X03saicTBY. MHOIHE HaCeKOMbIE SABJIAIOTCA IMapasuTaMu KH~
BOTHBIX M UeJOBeKAa WM MEepPeHOCUMKaMK ONACHBIX 3aboseBaHMi
(rcomapot, 610xU, BUULLL).

XopomIo W3BECTHEI IPUMEPhI MCIIOJIb30BAaHUA HACEKOMBIX B XO-
3sHCTBeHHON AeATeIbHOCTH yesoBeka. C HesanaMATHBEIX BDEMEH HA
BocToKe PasBOAMIH MYymo80zo uleakonpsada, u3 KOKOHOB KOTOPOTO
M3rOTOBJANHA IIEnK. IIuén ueJoBeK PAa3BOAUT C LEJBIO IIOJYyUYEHHHA
Méza, paja JeKapCTBeHHBIX IpernapaTos (IPOMOoJIKC) U BOCKA. Hexo-
TOpBIe HACEeKOMble, K NPUMepy Hae30HUKU, HaIlId NPUMEHEHHe
B Gopn0e ¢ BpeauTeIsIMHI CeJIECKOT0o X03AlicTBa (HanpuMep, ¢ Kposs-
HOll MJEil) KaK UX eCTeCTBeHHbIE Bparu.

‘.‘fﬁiy

2

MN3rotoeneHue
LWWENKOBLIX HUTEW

13 KOKOHOB TYTOBOIO
wenkonpsaa




* | Bonpochkl 1 3agaHus

1. KaxoBbl 0COOEHHOCTH BHENIHEI'O CTPOGHHUS U BHYTPeHHeil opranu-
34l HACeKOMBIX?

2. U3 CKOJIBKUX OTAEJOB COCTOUT TEJIO HACEKOMBIX ?

3. Kax ycTpoeHbI KOHEUHOCTH HACEKOMBIX 7

4. Kaxmne Kpblabsa ObIBaioT y HaceKoMbIx ? KakoBbI (DpU3HYECKIIEe OCHO-
BBI IIOJIETA HACEKOMBIX ?

5. Cocrasbre Tabuuny «OTpajbl HACEKOMBIX », YKA3aB AJIA KaXKIOT0
oTpsAja IpelcTaBUTENdA, THI DPOTOBOI0 Aamnmapara, KOJIHYecTBO
KDBLIBEB U THUII padBUTHA (paboTa B MaJbIX I'PyIIIax).

6. Kax Bbl nymaeTe, mouemMy KPOBEHOCHAS CHCTEeMa HACEKOMBIX He
ydacTByeT B TPAHCIIOPTE ra3oB IO OPraHMu3My ?

7. CocrasbTe pasdBEépHYTHII I1aH nmaparpadga.

JlaboparopHas paborta
Boinoraure pabory Ne 13 ma ¢. 18—20 (JIaGopaTopabie paboTEr).

®

PaboTta c KoMmnbloTEPOM

Obparurechk K 9JIEKTPOHHOMY IPHJIOMKeHU0. VdyunuTe MaTepHal
M BBIIOJIHUTE IIpeNJIoKeHHbIe 3aaHns.

@ WHTepHeT-cCbIKK

1. http://www.floranimal.ru/classes/2703.html (O6mas xapaxTe-
PHCTHUKA, CHCTEeMATHKA)

2. http://www.krugosvet.ru/enc/nauka_i_tehnika/biologiya/
NASEKOMIE.html (O6masa xapakrepucTuka, CHCTeMATHKA)

3. http://www.zooclub.ru/chlen/nasek/ (Crpoenue, 3uauenue, sK0-

JIOT'H )

Teno HaceKoMbIX COCTOUT U3 TpEx oTaenos (ronosa, rpyab, 6prowko). Ha rono-
Be pacrnoaratoTci oAHa napa CIoXHbIX rnas3, MHOrga NpocTble rnasa, poToBOW
annapar, 0bpa3oBaHHbIN BUAOU3MEHEHHLIMU KOHEYHOCTSMM, OAHa napa ycu-
KOB. IpyAb HECET TPW Napbl XOAUNbHbIX HOT, Y BONbLUMHCTBA — KPbUbs. [ibiXaHue
OCYLLeCTBNSAETCA C MOMOLbIO TPaxewn, NpoHu3biBalowmx Bcé Teno. KposeHocHas
cuctema He 3amkHyTa. PasButne y MHorux ¢opm CONpoBOXAAETCA CIOXHbIM
npespalleHnemM NMYUMHOYHOW CTagun BO B3pOCNLIA opraHuam. Mo obpasy xus-
HW BCTpeyaloTcs netalowme, beratowme, pololime 1 NnasBatome Hacekomble.
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Tun VirnokoXxue *

Hrnoko:xue — oburaream MOpell, IpeuMyIliecT-
BEHHO JOHHBIE KUBOTHBIE, CIIOCOOHBIE K MeHJIeH-
HOMY IepeJBu:KeHuio. K HUM OTHOCATCA Mopcrue
36¢30vbL, mopcicue edxcu, oromypun. Tun BRIIOYA-
eT OKoJIo 6 TBIC. COBPDEMEHHBIX BHIOB. Paszmepsl
UIVIOKOYKHUX — OT HECKOJbKHUX MUJIJIMMETPOB IO
1 M (peako — Oosee).

[IpegKaMy HUIVIOKOXKHUX M XOPAOBBIX CUHUTAIOT
JKMBOTHBIX, BBIJEJUBIINXCA U3 I'PYIIEI APEBHUX
MHOT'OII[ETUHKOBBIX KOJBUYEI0B.

CrpoeHvie UrMoKoXuxX. Teso UITTOKOMKHUX 3BE3-
nooOpasHOM, IIApPOBUAHON MM dYepBeoOpasHOU
(hopmsbr. CKesieT MOKeT OBITH O0JIee NIU MeHee HeJlo-
passuThiM. I1loJI0BOE 1 aHAJIBLHOE OTBEPCTHS PACIIO-
JIOXKEHBI Ha ITPOTHBOIIOJIOMKHBIX II0JIIOCaX TeJa.

IIOKpPOBBEI UIVIOKOMHUX COCTOSIT U3 JBYX CJIOEB:
HAPYKHOTO — OJHOCJIOHHOTO BIHUTEJUS U BHYT-
peHHero, 00pasOBAHHOTO BOJIOKHHCTOM COEJWHU-
TeJIJbHOM TKaHbIO, TJe pPa3BUBAIOTCA pPasInYHbIe
9JIeMEHTHI U3BECTKOBOTO CKeJleTa. ¥ MOPCKUX 36630
ckeseT 0o6pa3soBaH M3BECTKOBBIMH ILJIACTHHKAMM,
PACIIOJIOKEeHHBIMHY IIPOLOJIBLHBIMU PAJAME U 00bIY-
HO HeCYIIUMH BbIJAION[Hecsd Hapy'Ky IIHIHKH.
TeJlo MOpCcKUX edlceil 3aKJIIOUEHO B M3BECTKOBBIN
HaHLUPb U3 PALOB IJIOTHO COEJUHEHHBIX I1JIacTH-
HOK C CUAAIIMMYU HAa HUX JJIUHHBIMEA urinamu. Cke-
JeT y roJioTypuii chopMHPOBaH U3 MEeJKHX H3BECT-
KOBBIX TeJiel pasHoii (popMbI, pasdOpPOCAHHBIX IIO
BCell KosKe.




Camas xapakTepHast 0COOEHHOCTh UTTIOKOKUX —
600n0-cocyducmasn (ambynaxpanvias) cucme-
ma. OHa IpeficTaBIeHA KONMLIEBbIM KaHAJIOM, OKPY-
JKAIONIUM IIHILEeBOJ, U OTXOAAIIUMHU OT HEro B JIVYU
NATHIO PafHaJIBHBIMH KaHamaMmu. [lociegHne AaioT
napHbIe BETOUKHU K HOMKKAM — TOHKHM, CHJILHO Pac-
TAMHUMBIM TPYOOUKaM, CHaOKEHHBIM C OLHOI CTOPO-
HBI IPUCOCKOI, ¢ APyroif — nyssipbkoM. C BHeITHe i
cpefioii BOAHO-COCYZHCTAas CHCTEMa COeZUHSETCS
yepe3 KaHaJy (¢ OOBI3BECTBIEHHBIMHU CTEHKAMH) U
nopuctyio miactuHky. Ilocrymaromas B cucremy
BoZla (DHIIBTpyeTCs Uepesd IIOPhI MJIACTUHKU. llo-
ABIDYKHBIE HIVIOKOXKUE, HCIOJL3Yys 9Ty CHCTEeMY,
MOT'YyT II€PeABUraThCs, IIPUCACBHIBASCH K TI'PYHTY;
YV HEIIOABUYKHBIX Yepe3 KaHAJbI BOJAHO-COCYAUCTO
CHCTEMBbI IIPOUCXOJUT ra3000MeH U BhIJEJIeHHe.

MyckynaTtypa pasBUTa B PasJIHYHOI CTelIeHn —
B 3aBUCHUMOCTH OT NOABUKHOCTH M XapakKrepa
KOKHOTO CKeJIeTa.

HepBHaa cucrema HIVIOKOIKHUX HUMeeT pajuaib-
HO€ CTpOEHHEe: OT OKOJIOIVIOTOYHOT'O HEePBHOIO
KOJIbIIa OTXOAAT pajHajbHble HEPBHBIE TSKH IO
quCJIY JyUel TeJa.

OpraHbl YyBCTB pasBuTH! ciaato. [IpuMHUTUBHBIE
IVIa3KW PacCIOJIOXKEeHbl Y MOPCKUX 3BE3]] HA KOHIIAX
JyJdel, a y MOPCKHX eKell — Ha BepxHeH uacTu
Tesia. iMeloTcs Takike opraHbl OCA3aHUA.

KpoBeHocHas cucrema OOBIYHO COCTOUT U3 IBYX
KOJBIEBBIX COCYOB, OAHH U3 KOTOPBIX OKPYKaeT




Cxema CcTpoeHUsA
MOPCKOW 3Be3abl
Xenynok

Hoxxku PoT

Cxema CTpOEHMA
MOPCKOro exa

g A
Sy i n
PereHepauus
MOPCKOW 3Be3/bl

poT, a APYIroif — aHaJIbHOE OTBEPCTHE, U PaAualIb-
HBIX COCYJI0B, KOJIMYECTBO KOTOPBIX Yy MOPCKHX
3BE31 COBIAJIAeT C YHCJIOM JIydeil Tema.

OpraHamy AbiXaHus y MOPCKHX 3BE3N MU eXeu
CJIy»KaT KOXKHBIe 2Kabphl — TOHKOCTEHHBbIE BBIPOC-
THI Ha BEPXHEH CcTOpOHEe TeJja. ¥ PAAA UITIOKOMKHUX
ABbIXaHHEe MPOUCXOMUT UYepes IIOKPOBLI TeJa HJIU
IIPH YYACTHUU KAHAJIIOB BOZHO-COCYAUCTOM CUCTEMBI.

MuuesapuTenbHaa cucTeMa HAaYWHAETCS POTO-
BBIM OTBEPCTHEM, DPACIIOJOMKEHHBIM B CcepejuHe
HUKHEeIl TOBepXHOCTH TeJia, OHO BeIET B KOPOTKHUU
HIIEBOJ, 38 KOTOPBIM CJIeAyeT KUIIKa. AHaJIbHOE
OTBEpCTHE Y HEKOTOPHIX BUAOB OTCYTCTBYET.

ConenuaibHbIX BbIgeNUTENbHbIX OpPraHoB y Ur-
JIOKOKUX HeT. BplejieHre IpogyKToB obMeHa IIpo-
HMCXOLUT Uepe3 CTeHKY KaHAJIOB BOLHO-COCYAUCTON
CHUCTEMBI.

MonoBblie opraHbl WMEIOT pas3HOE CTPOEHHE.
BoOJBMIMHCTBO MIVIOKOMKUX PAas3J/ieIbHOMOJBI, HO
umeroTcA U repMmadpoguTHbIE (DOPMBL.

PasBuUTME NPOMCXOJUT C PAJOM CJOMKHBIX IIpe-
BpamjeHnii. [[ByCTOPOHHE-CUMMETPUYHBIE JTHYNH-
KHM UIVIOKOXKMX ILJIABAIOT B TOJIIIE BOJI; B IIPOIEC-
ce mpespamenusa (Meramopdo03a) KUBOTHBIE IIPU-
obpeTarT pajguaJbHYI0 CHMMETPHUIO U MepexXonAaT
K II0JI3aiomeMy oopasy »KU3HU.

Muorue HIVIOKOKIe 00J1a1ai0T CIOCOOHOCTRIO K
pezenepayuu (BOCCTAHOBIEHHUIO) dacTeil TeJa.
Hanpumep, U3 OJHOrO Jiyda MOPCKOL 36e30bL MO~
JKeT BOCCTAHABJIMBATHLCA IeJI0e MUBOTHOE.

WUrioxkoux I0ApasfesgioT Ha psAjJl KJAcCoB:
Mopcrue 38¢é30vt, Mopckue excu u Ioromypuu,
nnu Mopciue o2ypubt.

HepBHas cucrema
MOPCKOW 3B€3[bl



Knacc Mopckue 3Bé3abi

Tesio MOpCKHUX 3BE3M, KAK SIBCTBYET U3 HA3BAHUS,
10 )opMe HallTOMHHAET IJIOCKYIO 3Be3/[y C IIATHIO HJIH
Gonee nyuamu. ITo HUKHell cTOpOHE Jydeii TARYT-
CA IPOAOJIbHEIE OOPO3JAKHY, B KOTOPBIX PACIIOJIONKE-
HBI MHOTOYHUCJIEHHBIEe HOKKH. [lepenBuraiorecsa mMmop-
CKHUe 3BE3Jbl C IOMOIILIO0 Jydel. PoT HaxomuTcsa
B IeHTPe HHXKHEW I[IOBEePXHOCTH TeJia. Hailinsg
KPYIHYIO no0BIYy (HampHMep, MOJLIIOCKA), MOp-
CKad 3Be3/|a HAKPBLIBAET €€ CBOUM TeJIOM, BEIBOPAa-
YUBaeT JKEeJYIOK M IPUIKUMAaeT ero K Jo0biue.
Coxu, BhIZIeIAeMble CTEHKOM JKely/Ka, ITepeBapu-
Baror nuily. Koporkaa KHUIIKa BeET K aHATLHOMY ¢
OTBEPCTHIO, JIeKAaIlleMy Ha BepXHell moBepxHocTru. Mopckas 3se3ga
Mopckue 3BE3/bI HUBYT Ha JHE MOpeii, CIIycKa-
sch Ha OospHIyIO TiIyOuHY. IIHTAaloTCa JOHHBIMU

SKHMBOTHBIMHY, OPTaHUYECKUMMU OCTATKaMH. Jsacrepus
ceT4yaras

Kpoccacrep

AcTpoknekc

Tlatupus
rpebelukoeas




Mopckow éx
avagema

MpukpenneHue Urnbi
MOPCKOro exa

Snurennii

Urna a4
\ HepsHoe
KO/bLO

MbiwLbt

CycraBHas rosoBka

Knacc Mopckue exu

Teslo MOPCKHUX eKell IMIapOBU/HOE MJIHM YILJIOIIEH-
HOe, 3aKJIIOYEeHO B CILIOIIHOI IIaHIWUDPb U3 ILJIOTHO
COeIUHEHHBIX M3BECTKOBBIX IIJIACTHHOK, KOTOPHIE
HecyT TOHKHE OCTpPbIe UIVIBI Y OAHUX (POPM U TOJI-
cThle Tylnble — v Apyrux. Ha HusxHell cTopoHe Tea
PACIIOJIOKEH POT, OKPYXKEHHBIH OCOOBIM UYEJIOCT-
HBIM anlapaToM ¢ IATHI0 3ybamMu, oOpalléHHbBIMU
Hapysky. KHIIeUHHK 3aKaHYMBAeTCA aHAJIbHBIM
OTBEPCTHEM.

Mopckue exu — JOHHbIe MAaJOIOABHYKHEIE
JKUBOTHBIE, 0OUTAIOIMEe B MOPe Ha Pa3IN4YHOM TIIy-
6une. IInTarorca OHU KMUBOTHOH U PACTUTEIbHOU
OHITe.
Mopckon éx

H3BecTkoBbIE NAacTUHKH,
coeguHEHHbLIe ¢ urnamm

Knacc lfonotypun

V rosorypuii MEIIKOBHJHOe WU YepBeoOpasHoOe
TeJI0 ¢ BEHUMKOM BETBUCTBIX IIyIIajell BOKPYr pra.
Bronb Tena TAHYTCS MATH PALOB HEOOJBIINX HO-
sxek. JlonHbIe, peke nyaBalollie MOPCKHAe YKUBOT-
HbIe, TOJIOTYPUX O00BIYHO MOJIBAIOT MO AHY, PasbIC-
KHUBasl MUANY: MEJKHUX JOHHBIX JKUBOTHBIX, BOJO-
pocCJau, THUION[HE OCTATKH.

TpenaHr AanbHeBOCTOUHbIN




* I Bonpockl un 3agaHusa

HazoBuTe NpegKoB UIVIOKOKIX.

KaxoBbI 0COG@HHOCTH TOKPOBOB UTTIOKOMKHIX ?

ITepeuncauTre oprafbl YyBCTB UTVIOKOMKUX.

Kax germat uriokoxxue?

PaccxasnTe 0 CTPOEHHN KPOBEHOCHOM CHCTEMBI HITIOKOMKIX .
Kaxune knaccsl orHOCSATCS K THIY UTIOKOMKHIE?

Kaxk nepepBurarmoTcs Mopckue 386315617

Kaxk nurarorcs mopcKkue 3pésnpr?

OnumuTre 0cOGEHHOCTH CTPOEHMT MOPCKUX €3Keit.

YTo BEI 3HAETE O TOJIOTYPUAX?

Kaxune 0cO0EHHOCTH CTPOEHHS WIVIOKOMKUX IMO3BOJMIHA YYEHBIM
BBIJENIHTH UX B OT/AEJILHBINA THII?

CocraBbTe pasBeépHYTEHII NIaH maparpada.
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a ' Pabota c koMnbloTEPOM

OGpaTnreck K 2JeKTPOHHOMY IPUJIOMKEHUI0. Vayuyure Marepua
U BBEIIIOJIHUTE MPENJI0OKeHHbIC 3aaHud.

@ NHTepHeT-cCbInKu

1. http://bse.sci-lib.com/article050299.html (Kparkas xapaxre-
PUCTHKA, IPEeACTABUTEIH)

2. http://www.zooeco.com/0-dom/0-dom-a280.html (Xapaxrepuc-
THKAa, CHCTEMATHUKA)

Mrnokoxue — 3T0 MOpPCKWe, B OCHOBHOM [JOHHbIE, XXUBOTHbLIE, MMeoLMe
paguanbHylo cummetpuio Tena. Ckenet obpasoBaH M3BECTKOBLIMIW MNacTUHKa-
M. OCHOBHOW OTNIMHUTENbHBIN NPU3HAaK — Hanu4Yne BOAHO-COCYAUCTON cUCTe-
Mbl, yHacTBYIOLUIEN B MepeBUXEHNI, AbIXaHUW U BbigeneHun. HekoTopsle npea-
CTaBuTeNN, HarNprMMep MOPCKO OrypeL, UCMOoNb3yIOTCS B MULLY.
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Tun Xopaosble

BecuepenHbie XopmoBble — MHOTOYHCJIeHHAA I'PYIIa BRICOKOOP-
raHM30BAHHBIX KUBOTHBIX C ABYCTOPOHHEI CHMMeT-
pueii Tesa. Bce OHH Ha pasHBIX CTaJUAX CBOETO
pPasBHTHs WMEIOT BHYTPEHHHH OCEBON CKeJleT —
xopdy, IJIOTHBEIH OMOPHBIN TsakK. IleHTpanrbHAA
HepBHAs CHCTeMa IIpeJCcTaBieHa HepeHoll mpyo-
K01, PacIlOJIO}KeHHON Ha CIMHHONW CTOPOHE TeJa.
KposeHocHasi cucTeMa 3aMKHYTas, Cepiie pacmo-
JIOXKeHO Ha OPIOLIHOII cTOpOHe Teja. [[pixaresbHasd
cHCTeMa HA PAHHUX CTAAUAX Pa3BUTUA IIPEACTaB-
JIeHA TIPOHU3AHHOI KaGepHBIMH IIEeJIAMH INIOTKON
1, TakuM oOpasoM, TECHO CBfA3aHa C IepefHUM
OTHEeJOM IHIIeBapuUTeJbHON TPyOKu. XOopHoBhie
3aHUMAIOT OCHOBHBIE cpeibl obuTaHusa. B HacTos-
Ijee BpeMsdA UX HacuuThiBaloT 6osee 40 THIC. BULOB.
THI XOPAOBBIX KUBOTHBIX O0beJUHAET TPU KPyN-
| JlaHUeTHUK Hble TPYIIBI: TOATUII Becuepenhvie, MOATHAIL JIu-
| yuHOYHO-x0pdosvle, nnu O00J04HUKY, W IIOATHUII
ITozsonouHbLE.

BHyTpeHHee CTpoeHue NaHlueTHuKka Xopga  HepsHas Tpybka CriHHOV M1aBHUK
XBOCTOBOWV NnasHUK

Wynanbya 3apHenpoxoaHoe

XabepHsble wenn [ledeHb “Kuwka oreepcrue
JinunHo4YHO-XopHoBbIe

MogTun becuepenHbie

B moiTHI BXOOUT OAMH KJjacc — JIaHIETHHKH, |
obwpequusiomuii okono 30 Bunos. JIaHyemHUK —
[OJIYIIPO3pAuHOe JKMBOTHOE IJIMHOW 5—8 cM H
Gostee, uMmerolee poi6oodpasHoe Teso. I1o ciuHHON
CTOPOHE TAHETCA CKJIAAKA KOMKH — CIIMHHOM IJIaB-
HuK. Orubasi XBOCTOBOM OT/eJN Teja, OHa obpasyer
JIAHIIeTOBUAHBIN XBOCTOBOI IJIABHHK. S3aMKHyTad
KpOBEHOCHAsA CHCTeMa He mMeeT cepAua. Ero poas
BBIIIOJIHSET IepeJHUil yyacTOK OPIOIIHOro cocya.
V JsaHuemHuKa HepBHas cHcTeMa IpeACcTaBIeHa
HepPBHOH TPyOKOii, & BHYyTPEHHHUH CKeJeT — XOpOoii.
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MogTun NMo3BoHoYHble (YepernHble)

ITogTun ITosBoHOYHBIE 00 BEIUHSAET JKUBOTHBIX, HMEIOIHUX II03BOHOY-
HUK U depen. OTciofa uxX BTOpoe Ha3BaHUe — UYepemHble. JTO BhI-
COKOOPraHu30BaHHbIE »KUBOTHbIE, UMeloIue nuddepeHnupoBaHHbIe
cucteMbl opraHos. lleHTpanbHas HepBHas CHCTeMa IIPEACTABIEHA
TOJIOBHBIM U CIIMHHBLIM MO3TOM; B KPOBEHOCHOM CHCTeMe, B OTJIMYHE OT
DecuepenHbIX, IIOABIACTCS CEPAIe; CTPOEHIEe OPTaHOB UYBCTB YCJIOMK-
HaeTcs. Bee npesicTaBuTeNIM IOATUIIA BEAYT aKTUBHEIN 00pas »KU3HU.

K sroii rpynme orHocaTcs PotbvL, 3emroeodnbvie, Ilpecmbirarouyu-
ecs, Ilmuuyvt u Maerxonumarowue. 3HAKOMCTBO C ITO3BOHOUHBLIMU
HaYHEM C PBIO.

MozBOHO4YHbIE

e L

. MnekonuTaiouue

N




Hapnknacc PbiObl

Bcee peIGbl — BOAHBIE TO3BOHOYHEBIE, TEJIO KOTO-.
PBIX, KaK ITPABUJIO, IIOKPBITO YENIYEH. OCHOBHmlwﬁ
a y O0JIBIIMHCTBA U €JHUHCTBEHHBIM OPraHOM ,u;hlxa7
HUs DOXKHU3HEHHO ABJISIOTCS Kabpsl. Passurue y l-l-l.yKa
PBIO IPOUCXOAUT TOJIBKO B BOJE. 2
Hapkaiacc BkaiouaeT ABa KJjacca: Xpauesvle 1
Koemmwle poLovl. XpsAlieBble PhIObI ITPeACTaBIeHbI
aKyJlaMH M cCKaTaM#, a KOCTHBIE€ PHIObI 06 BeuH -
I0T 4eThIpe I'PYNNbI JKUBOTHBIX: IIOKJIAaCCH JIyue-
népvie (kapacwv, wyra), Xpawerxocmuoie (oceémp,
cmepaadv), Kucmenépuie (ramumepus) u JJeosro-
Jviwawue (appurarcrull wewlyituamHruK) poulobvt.

."'L- =

SN \\\‘ U\ 2 Mopckoii
TS ; ' 9 KOHEK

Kambana
(HEpECI'DBbiM Hapag




CrpoeHue Tena. PaccmoTpum 0co0O€HHOCTH CTPO-
eHuA pBLIO HA TpPUMepe MpeJCTABUTENeill KJjacca
KocmmubLe pvLovL, noprIacca Jlyuenépuoie.

Bremtau# Buj aTHUX phIb6 OueHL pasHOoOOpaseH,
OJHAKO OHU XapaKTEepPUIYIOTCSA PALOM OOIIMX IIPH-
sHakoB. Teio ux ymomeHo ¢ 60K0B U IToApasesis-
eTcs Ha T'OJIOBY, TYJIOBUIIE U XBOCT. OHO IMOKPHITO
KOCTHOI weutyéil — TOHKUMH KOCTHBIMHU ILJIAC-
TUHKaMU, depenuieo0pasHo HAJIEraiomluMH OJHA
Ha Apyryio. Yelmyu moaynpo3padyHbl, UMeIOT IUIaj-
KM uiu 3a3yOpeHHBIA HApyKHBINA Kpai. CHapy-
KM YeNIyHJaThlil HOKPOB 3aLIUINEH CIU3BIO.

Ckener pbIO IIOYTH IEJIMKOM KOCTHBIHA. Ilo3BO-
HOYHHUK IIPE/ICTaBJIEH KOCTHBIMHU ITO3BOHKAMH 1 pas-
JIeJIEH Ha TYJIOBHINHBIN 1 XBOCTOBOM OTAENEI. PEG-
pa OTrpaHMYHBAIOT IIOJIOCTh TeJla CBEPXY U ¢ DOKOB.
Yepen B 00JIbIII€N YaCTH KOCTHBII, COCTOUT M3 MO3-
roBOM KOpPOOKH, UYENIIOCTHBIX KOCTeH, 3KxabepHBIX
AyT U xabepHBbIX KpbIieK. [lapHbie IIaBHUKH —
rpyZHBEIE U OpIOonIHBIE — 0Opa30BaHBI OOJIBIINM
KOJHYEeCTBOM MeJKHUX KocTel. I'pyiHbIe ILJIaBHAKH
IpUCOEeNUHEHBI HOACOM IepefHHuX KOHEUYHOCTEeH.
ITosic 3agHuX KOHEUHOCTEH JIEKHUT B TOJIIIE MYCKY-
natypel. I[loacom KOHewHOCMU HAa3BIBAIOTCA

Ckener KOCTUCTOM
| pbiObI (pe4yHOoM OKYHB)
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Jly4u xBocTtoBoro
rnnaBHuKa
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ﬂy‘-ﬂd dHanbHOoro nnaeHuWKa

CrpoeHue =
rofnoBHOro mosra Jly4u rpygHoro rnnaBHuka  PéEbpa ¢ npuaatkamu

KOCTH, C TOMOINBI0 KOTOPBLIX KOHEYHOCThH IPHUCO-
eJUHAETCA K 0CEeBOMY CKeJIeTy.

MpileuHaa cMcTeMa CerMeHTHPOBaHAa U IIpei-
craBjeHa Z-06pasHBIMU MBIIIIAMU, Pa3feIeHHBI-
MU COeITUHUTEIbHOTKAHHBIMU IePeropogKaMH.
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HepeHasi cuictrema PO COCTOUT U3 IOJIOBHOTO U
CIIMHHOTO MO3ra M OTXOAAIIUX OT HHUX HEPBOB.
T'0J10BHOIT MOST pacliojiaraeTcsi B MO3roBOif KOpPOO6-
Ke U BKJIIOUaeT IATH OTHeNoB: mepeaHuii (1), mpo-
MeKyTOUHBIH (Ha pUCYHKe He BUJIeH), cpegHui (2),
npozpoarosarsiit (4) u mosxeuok (3). Ilposonrosa-
THIF MO3I IepexoAuT B CIUHHONH. MHOro4MCIIeH-
Hble HepBbI CBSA3BLIBAIOT I'OJIOBHOI M CIMHHOU MO3T
¢ pa3IUYIHBLIMY OpraHaMMU Tejia PHIOI.

TloBeseHHe pIO CKJIAAbIBACTCA U3 0€3yCIOBHBIX
U YCJIOBHBIX pe()IeKCOB.

OpraHbl YyyBcTB. Oprauel BKyca IIPeCTABJIEHBI
BKYCOBBIMH IIOYKaMHM, COCTOAIUMU U3 IPYIII KJe-
TOK, OIJIETEHHBIX OKOHYAHUSIMY HepBOB. BKycoBbIe
OYKHM PACIIOJIOYKEeHBI He TOJIBKO B POTOBOM I10JIOC-
TH, HO YU HA MHOTUX y4YacTKax TeJda B HapPYyKHOM
cioe xoxxu. Oprassl 3peHHs — IJIasa ¢ yIJIOMIEH-
HOII poroBuiei u OKPyIbIM xpycrainkom. Ciryxo-
BOIf aHAJIM3aTOP IPEJCTAaBJIeH TOJBKO BHYTPEHHHM
yXOM, PACIOJIOKEHHBIM B Uepelle; YIIHOW PaKOBH-
HBI U CJYXOBOrO IpOXoJa HeT. XapaKTepHbIA I
pbI6 Oprad, BOCIIPUHUMAIONIUNI [ BUYKEHNE BOABI, —
6orxoeasn LuHua — 00pasoBaH YyBCTBUTEJILHBIMHU
KJIeTKaMU, CTPYIIHPOBAHHBIMU Ha OOKOBBIX IIO-
BepxHOCTAX Tena. TOK BOJBI, pasapaxkad Te WUIN
MHBIE YUACTKHU YyBCTBUTEJIHLHOIO SIIUTENNUA, T03BO-
JIfgeT pbl0e OPHMEeHTUPOBATHCA U JaXKe OIyIaTh IPHU-
GJIMIKAIONIErocs MPOTUBHUKA. B MyTHBIX BOJOEMAax
opranbl GOKOBOII IMHUX YaCTO OKasbIBaioTCs GoJiee
MOJIe3HBIMU [JIsI OINpeAeeHus IOJIOXKEeHUs Teja B
IIPOCTPAHCTBE, YEM IVIa3a U JPyTrue OPrafbl 4yBCTB.

KpoBeHocHas cucremMa 3aMKHYTasA U COCTOMT 13
JIBYXKaMepHOro (Impeficepiue U KeJIy[0ueK) Cepa-
Ia U cocymoB. VM3 iKeJlyZodKa KPOBb IIOCTYIIaeT B
OPIOIIHYIO a0pPTY, KOTOpas BCKOpe JeJUTCS Ha ap-
repuu. IIo HUM KpPOBBb IIOCTyHaeT B Kabphl, IZAe
apTepuu BETBATCA Ha MHOMKECTBO MEJIKHX KpoBe-
HOCHBIX COCYAOB — Kanwuigpos. IIpoTerkaroras
yepes HUX KPOBB OTAAET YIVIEKUCJIBIN ra3 U Hachl-
maercsa xucjaopogom. OboramiéHHas KHUCJIOPOAOM
KpOBhL cobupaercs B CIMHHYIO aopTry, KoTopas
HecéT eé KO BCeM OpraHaM TeJjia ¥ MbIIIINaM. 31ech
yepes OOIIMPHYIO CeTh KAITUJIJISPOB B TKAHU ITOCTY-
MAIOT KUCJIOPOJ M IIUTATeJbHbIEe BelllecTBa, a U3
HHX B KPOBb — YIVIEKHCJIBIH Irad U Apyrue NpoayK-
TBI KHU3HeJedATebHOCTU. KpoBb cobupaeTcsi B Be-
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HBI — COCYJbI, HAYIIHE K CePAIY, 1 110 HUM IIOCTY-
[1aeT B IIpeacepaue.

AbixaTenbHana cMcTeMa IIpeJcTaBjIeHa KadpaMu.
Tasoobmen ocyiiecTBasgeTC O1arogaps JBUKEHHAM
sKabepHBIX KPBIIIEK M PTa, HarHETAIOIIUX BOJY B
»xabepHBIe MTOJIOCTH U BBITAJKHBAIOIINX €€ HAPYIKY.

MuueBaputenbHaa cucrema. ¥ OOJBIINHCTBA
BHUJIOB POTOBAaA IIOJOCTH BOOPYKEeHA MHOT'OUNCICH-
HBIMM KOHMYECKHMH 3y0aMHu U NpPaKTUYEeCKU He
OTTpaHHYEHa OT IVIOTKH, BEAYIIEH B KOPOTKHIA
numeBos. Henymoxk pasHooOpasHONU (OPMBI U
pasMepoB, ¥ HEKOTOPBIX BUIOB CPABHUTEJILHO CJIa-
00 BeIpaKeH. ¥ MIYOOKOBOJAHBIX XHUIITHUKOB KeJy-
JOK CIIocO0eH pacTsiruBaThCcs — 3TO NpucnocobJie-
HHE K JJIUTEeJIFHOMY I'OJIOIAHHIO: Ha G0JBIIOH TIy-
OuHe noObIYa monazaeTcd pesKo.

BHyTpeHHee cTpoeHve pbibbl
fonoBHOW MO3r

OboHAaTensHas
nykosmnuya

CnuHHOM Mo3r

MnasatenbHbIV Ny3bipb

Moueson
ny3bipb

)Keny‘qox AundHuk

KuiweyHuk

Sy e




B Hauane KunrevyHMKa 94acToO UMEIOTCS CJlelble OTPOCTKH, YBeIHn-
YMBAIOIHE IUINEeBAPUTEJbHYIO IIOBEPXHOCThH. IleueHb cHabxeHa
KEeJIUHBIM IIY3BLIPEM, BBIIEIAIONIHM JKeJub B IIePeJHUN OTAe]a KHUIII-
K1. IIPDOTOKH IIOA KeJIYAOUHON JKeJie3bl BIaJaloT B HaYaJIbHBIH OTAeJ
KHIIEeYHUKA.

Jyia GONBINMHCTBA KOCTHBLIX PBIO XapaKTepeH NiaéamenibHblil
nYy3wuLpe, 3allOJHEHHBIH BosgyxoM. OH pasBHBaeTCd KaK BBEIPOCT
CIIMHHOM CTOPOHBI ITHUIeBapUTEJIbHOU TpyOku. Ilo3gHee y MHOrux
BUIOB CBsI3L IIY3bIPS C ITUINEBOJOM yTPadyMBaeTCA, HO HEKOTOPhIE
COXPaHAIT eé MOXXKU3HeHHOo. lliaBaTeJbHbIU NYy3bIPh BBINOJHAET B
OCHOBHOM I'HPOCTATHYECKYIO (PYHKIINIO, T. €. oDecreunBaeT ¢B0oOO-
HOe mepeMelleHHe pbI0 B BEePTHKaJbHON myockocTtu. CTeHKH ero
doraTo cHaOKeHbl KalHJJIApaMHu.

ITpu GeIcTPOM ITOTPYIKEHUH JaBJIeHHE Ha TeJO PbIObI Pe3KO IIOBBI-
HIaeTcs, ¥ BO3AYX U3 ILJIABATEJIbHOIO IIY3hIPSA MOMEHTAaJIbLHO PACTBO-
pAeTcs B KPpOBH. B pesyibrare 5TOI'0 YIAEJIbHBIN BeC PEIOLI yBEIHUHM-
BaeTcs, UTO MEIIAeT BBITAJIKHBAHMIO >XHMBOTHOTO K IIOBEPXHOCTH.
IIpu BCOIBITUYM, HAIPDOTHUB, JAaBJIEHWE BOIBLI CHUYKAETCs, PacCTBOPHU-
MOCTH I'a30B B KPOBHU IIaJlaeT, X OHU U3 KPOBAHOT'O PycJa IIOCTYIIAIOT
B ILIABATEJIbHBIHA Y3bIPh.

BoigenuTtenbHas CUACTEMAa IIpeiCcTaBJieHa AJIMHHBIMU JIEHTOBHJ-
HBIMU HOYKAaMH, JerKalluMK 10 O0KaM IIOSBOHOYHHKA HaJ NJaBa-
TeJbHBIM Oy3bIpEM. Ilo BHYTPDEHHHUM KpasM IIOYeK TAHYTCS Mode-
TOUHHUKH, KOTOPBIE 00beIUHAIOTCA B HEIIAPHbBIII KaHayl, OTKPBIBAIO-
muiicad Ha KOHIIE MOYEIIOJIOBOTO COCOYKa. ¥ HEKOTOPBIX BHIOB
nMeeTcs MO4YeBOM Ny3bIPh.

OpraHbl Pa3sMHOMEeHUA — IIapHble CEMEHHUKHN U AUYHHKH — OT-
KPBIBAIOTCSA OCOOBIMH KaHaJaMH Ha MOYEIIOJ0BOM COCOUKEe OTAENLHO
OT MOUeBOro orsepcrud. SiinexkaeTkyu (MKPUHKH) MEJIKUe, C TOHKOHI
CTYZ€HUCTOI 000J0UKOIT; OIJIOZOTBOPEeHNe, KaK IIPaBUJIO, Hapy KHOe.

CameLl, KONoLWKM
coopyxaeT ;
rHesgo

Bapocnas ¢openb



Knacc XpsiLieBbie pbiObi

XpAmieBble — B HaIlle BPeMS CPaBHUTEJILHO He-
OoabIlas Tpynma pbid, BKIUAOIIasd He 0OoJee
700 BUIOB dKHUBOTHBIX.

CresieT y HUX B TeUeHHe BCeH KHU3HU OCTaETCH
xpsamesbiM. Koxa MOKpeITa cBOOOPa3HOi uelny-
€11, HaIIOMHUHAIOIIE 0 CTPOEHUIO 3y0Ohl, TOKPHITHIE
sMasbio. JlabepHBIX KPHIIIEK, KAK ¥ KOCTHBIX PBIO,
HeT, U xabepHbIe IeJN OTKPBIBAIOTCA HAPYIKY ca-
MOCTOATEJIbHBIMH OTBepCcTHAMU. [lapHble IIaBHU-
KU PACIIOJIOXKEHBI TOPU30HTAJIBHO, XBOCTOBOM I1JIaB-
HHUK HMeeT [Be HepaBHbIE€ JIONACTH, U3 KOTOPBHIX
BepxHaAA — OoJiee KpynHas. Ilosc mepegHux Ko-
HEYHOCTEH IpeJCcTaBJIeH IIeJbHON XPSAIIEBOH Ay-
roii, 0XBaThIBAIOIIeH Tejio ¢ 60KOB u cHU3Yy. [lnaBa-
TeJBLHOTO My3bIps HeT. IIpeacraBuTesin Kjaacca —
MOpCKMe 00HTaTeNN AKyJlbl U CKAMDbL.

B magorpan akyJ BXOAAT KPYIIHbBIE U CPEIHHUX
pasMepoB PbIObI, OOBIYHO C VAJUHEHHBIM TOPIIEIO-
obpasuabIM TemoM. OmacHBI JJIs 4YeJIOBEKa JIHMIIb
HEeMHOTUE BUABI: Muzposasi axy.ra, beras axyna,
pe:xe npyrue. CaMble KPyOHBIE — 2uzanmckas (1o
15 M) u kumosas (o 20 M) — TUTAIOTCA MEJTKUMU
IUIAHKTOHHBIMHM OPraHU3MAaMM, IPOIeKHUBAA BOLY
CKBO3b JKabepHbIe IeJiN; OITaCHOCTH OHU He Ipej-
craBiaioT. Jpyrue axyavl nuTaroTca perooif; gac-
TO, COIIPOBOKasg Kopabyu, moA0upaT OTOPOCHI.

B maimeii crpase B YépHoM u IIOHCKOM MOPAX
MIPOMBINIIAIOT akyiy-kampara (1o 1 M B 1IUHY).

Bce axyab. — MOpPCKUeE JKUTEJIH, B IPECHBIE BO-
OBl B TPOIMMUKAX 3aXO[AT JHUIIb eJUHUYHBIE IIPe-
CTaBUTEJH.

Crxamb. BHENIHe He MOXO0XKHU Ha AKYJ: UX TeJio
VILJIOIEHO B CIIMHHO-OPIOIIHOM HAIIPABJIEHUU. ITO
00BIUHO JOHHBIE DBIOBI. JHabepHble MIeJU V HUX
mepeMecTUJMCh Ha OpIOIIHYIO CTOPOHY, ITO3TOMY
BOAY IJiA AbIXaHUA OHM HabupaioT uepes OpPbIs-
rajaniia, 9ToObI He 3aCOPATH »KabpPhI MECKOM.

Cramubl. TUTAIOTCA NOHHBIMH OpPraHU3MAaMU U
ppi0oii. Bo MHOrux mecrax WX HPOMBIILISAIOT U
CYMTAIOT OUYEHb BKYCHBIMHU. ¥ CHKAMOB-XB0CMOKO-
JI08 ¥ OCHOBAHHU XBOCTA CBEPXY UMEETCA AJIUHHAA
(oroJsio 35 cMm) uria, HepeAKo 3asyOpenHasi, ¢ 60-
PO3KOI, BBIJENAIONIE A, YKOJIbI TPOIIMUYECKUX

Kutoeasa akyna
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CKaTOB IOPOH NMPHUBOAAT K cMepTu. KpynHsbIii, 10
2,5 M B AJIUHY, X80cmoKkoJ. (Mopckoll kom) oburaer
B UépHOM MOpe, eCThb XB0CMOKOJb. Uy 0eperos
IO;xsoro Ilpumopwsi. B Tponmkax, B IOkHOI
u IleHETpanbHOl AMepHKe, XB0CNMOKOJbL YKUBYT
1 B pexax.

dnexmpuieckue ckambl. UMeIOT 1o G0KaM TeJa
dJIEKTPUYECKIE OPraubl — BUJIOU3MEHEHHDBIE MBIIII-
Ibl, reHepupyiomue paspax mo 220 B. Yxapom
TOKA CKaT yOMBaeT Jo0bIuy, 00BIYHO MEJIKUX PBIO,
M MOJKEeT OIJIYIIUTh NPUKOCHYBIIErocss K HeMY
yesoBeka. O0MTAIOT OHHM B TEILJILIX BOJAaX, JOXOMs
no Cpean3eMHOI0 MODS.

HexkoTopsie cKaThl IEPenii K 3KU3HU B TOJIIE
BOABI, IHUTAACh MEJKOH pbIOOH M IJIAHKTOHOM.
TaKoBBI CKAMbL-OPAAKU, MOOYSbL U marmbul (Mop-
cicue Ovagoqvt). MaHTBI — caMble KPYIHBIE CKaThI,
IIHUPUHA UX TeJjla JocTUuraer 7 M, a macca — 2 T.

Akyna-monot

i¥ ..'?' L
- benas akyna
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Knacc KoctHbie pbiGbl

KocTHBIEe DBIOBI XapaKTEepU3YIOTCHA TeM, UYTO HUX
CKeJIeT YaCTHU4YHO HMJIH OOJHOCTBIO CTAHOBHUTCHA
KocTHBIM. K aTOMYy KJiaccy OoTHOCHTCH PN KPYII-
HBIX I'PYII PBIO, OTVIMYAIOIINXCA XapaKTepHBIMH
OCOﬁBHHOCTHMH opraHH3alliil, OIIMCAHHEIMH BEIIIIE

(c. 178—182).

Mopknacc XpAwekocTHble pbiObl

910 HebosbIIad JApPeBHAS rpymnma peid (B dumcie
KOTOPBIX IIUPOKO U3BECTHBIE OCempogvie — Oeny-
2a, océmp, cmepasadv), UMEIOIUX P OBIIUX YepT
OpraHMU3aIluy ¢ XPAIIEBBIMU PLIOAMHA.

XBOCTOBOI IUIABHUK Y HUX, KAK y aKyJi, HepaB-
HojonacTHbIN. IlnaBHMKM pacmosaraiorcss ropu-
30HTAJBbHO. Yellyss B BuJe KPYIHBIX KOCTHBIX
651x. OCHOBY 0CEBOI'O CKeJIeTa COCTABJIALT TOMKHU3-
HEHHO COXPAHAIOIIAACA XO0pHAa, OJeTas TOJICTHIM
dyriasapom. Mo3roBoil uepen mouTH CHJIOMIL XPSA-
IeBOM, MPUKPBITHIII CHADYKH KOCTAMH, (HopMH-

XpaweBble pbibbi
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pPYIOIIUMH KpBIITy depena. MmeroTca xabepHas
KDPBIIIKA ¥ ILIaBaTeIbHBIN NIy3bIPh, COOOIIAO-
muiica ¢ KumedyankoM. OmIozoTBOpeHe HapyK-
HOe, HKpa MesKasi. B Hamell cTpaHe BCTpedaeTcs
BOCEMb BHJIOB 0CEMpoOEbLX; BCe OHU — OYeHb IeH-
HBIE IIPOMBICIOBbIE PHIOEL.

Mopknacc [JBosikoabiliallive pbiobl

JIBoAKOABIIIIAIIIIE — HEMHOTOUUCJIEHHAsA IpPeB-
HAS ¥ OYeHb cBoeoOpasHas rpyia IpecHOBOJHBIX
pBIO, coUYeTAINUX NPU3HAKUA HecHeluaJu3nupo-
BaHHBIX IIPEJKOB C UePTaMH BBICOKOI MPUCIIOCO0-
JIEHHOCTH K KHM3HM B 00eIHEHHBIX KHCJIOPOLOM,
4acTo IMePEeCchIXaInux Bogoémax. Bonsmas yacThb
CKelleTa YV COBpeMeHHBIX IpejIcTaBuTejJeil B Teue-
HHUe BCeH JKUBHM OCTAaETCsA XPAIEBOIi; coXxpaHdAeT-
cA XopJa, a TO3BOHOYHBLIA cTOJ0 mIpencTaBlIeH
3ayaTKaM{ BePXHUX U HUIKHUX YT MTO3BOHKOB.

Océtp

Mpotontep B 1ne
Bragaer B criayqky




CkeneTt nepegHero
nnaBHWKa
KUCTENEpown pbibbl

‘HlBoskoabiwauas
pbeiba — npotonTep

Natumepwus

XapaxTepHasi 0COOEHHOCTD JBOAKOABIIIAIIMX —
HajJIn4due KpoMe Ka0epHOTO emé M JIETOYHOTO
AbIXxaHWUA. B KadecTBe OPraHOB JIETOYHOIO AbIXa-
HUA (QYHKIUOHHUPYIOT OAWH HJIW [ABa My3BIPSHd,
OTKPBIBAIOIIUXCA Ha OPIONIHOI CTOPOHE MHIIEBO-
za. OburaioT ABOAKOABINIAINNE B IIePECHIXAIONINX
Bogoémax Adpuru, Ascrpanuu u KO:xuH0#t AMepu-
Ku. B sxapkuii ce30H roja MHOTHE U3 HUX BBIKAIIBI-
BalOT HA JHEe BOJ0OEMA HOPKY, HAIIOMHHAIOILIYIO
KoJozern, 3abupaioTcs B Heé U aslmiaT armocdep-
HBIM BOBIYXOM /IO T€X IIOP, HOKA BOJIa HE BEICOXHET
coBceM. Ilocse aToro »KmBOTHOE OOpasyeT rpsse-
BO¥M KOKOH U BIIajaer B cuAuKy. Korma B Bogoéme
BHOBL IOABJAETCA BOjJa, phiba «IpockimaeTcs»,
YCUJIEHHO ONBET BOJAY U BO3BpaIlaeTcsa K aKTHBHO-
MY COCTOSHHUIO.

Mopknacc Kncrenépeole pbibbl

Kucrenéprie pbibbl — ApPEBHAS U IIOYTH BbIMEpP-
uias rpyina peid. EguHcTBeHHBIN BHA, JOMUBIITUH
40 HaIOUX AHeH, — Jamumepus — oOHApYIKeH

TOJNBKO B palioHe KOMOPCKHX OCTPOBOB. OTHU »KH-
BOTHBIe H30erarT OCBEIIEHHBIX YYACTKOB, NpPEJ-
IIOYUTASA 3aTeMHEHHEIE MecTa OOMTAHUS.

Kucrenépole — XUIIHUKUA, POT UX BOOPYIKEH
ocTpeIMu 3ybamu. [IIuHA Teja y B3POCIbIX 0cobeil
nocruraer 125—180 cm, macca — 25—80 xr.

ITosBoHKHU 3auaTodyHBIE, W XOpAa COXpPaHSETCH
B KadyecTBE OCEBOT0 CKeJIeTa B TeUeHHe BCeH JKHU3-
HU. Yeper B OCHOBHOM TaKKe 0CTAETCs XPAMIEeBBIM
Ha TPOTSMKEHHH KHU3HN. [IJIaBHUKH MSCHCTLIE,
TOXO0KHe Ha JIONACTH, UX CKeJleT umMeeT OoOIiuii
IIJaH CTpPOEeHHs ¢ KOHEeYHOCTAMIM HAaA3eMHBIX II0-
3BOHOYHBIX.
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*I_Bp.np-gs:hl.n 3ajamus

1. Kaxkwue mpusHaKu ABIAIOTCA obmuMu 1uisa xopaosbix? CocraBbTe
rabauny «CpaBHUTeNbHAST XapaKTepPUCTHKAa KOJbUYaTBIX UepBein
u JaHIeTHuKa» (pabora B MaJabIX IPyIOax).

2. OxapaxTepusyiiTe 0COBEHHOCTH BHEIIIHEro U BHYTPEHHEro cTpoe-
HUSA pbI0, CBsI3aHHBIE C BOJHBIM 00pasdoM »Ku3HU. Korga mnosaBuInCh
OTU NPHU3HAKH?

. KaxoBbe! hyHKIUM IJIaBaTeJIbHOTO My3bIpa? Kak ckasbiBaercda Ha

oOpase JXU3HU aKyJI eT0 OTCYyTCTBHE?

Onumure AbIXaTeJbHYI0 cucTeMy phib. Kakme xumMuueckKue Ipo-

Imecchl JiesKaT B OCHOBe radoodmMeHa y puio?

KaxoBbl 0CO0OEHHOCTU CTPOEHUSA JABOAKOABIIIAIIUX PBIO?

Kaxux peib oTHOCAT K XpsAeKocTHBIM? [Touemy?

BrigenuTe XapakTepHble 0COGEHHOCTH CTPOEHUSA XPAIIEBBIX PHIO,

OTJIMYAIOIHe X OT APYTHX IPYIII KJjacca.

YeM MO3KHO O0BACHUTL HHTEPEC OHOJIOIOB-dBOJIIOIHOHUCTOB K KHC-

TeIEPBIM phI0am?

CocraBpre Tabmumy «CpaBHHTeNbHAd XapaKTepHCTHKAa JIAHIET-

HuKa ¥ pe16» (padoTa B MaJbIX TPYIIIAX).

10. CocraBbTe pasBépHYTHIH IJIaH Taparpaga.

© ® NouU A W

.

JlabopaTtopHas pabora

Beimonuure pabory «Bremuee crpoerue peiosi» Ha ¢. 100 (Pabo-
yadg TeTpanb).

PaGoTta ¢ KOMMNblOTEPOM

ObparuTech K 3J€eKTPOHHOMY IpUJIOKeHUu1o. MayunTe maTepuat
U BLITIOJIHUTE TIPeJJIO}KEeHHbIe 3aJaHud.

@ NHTepHeT-CCbUKU

1. http://www.medbiol.ru/medbiol/pozvonl/00002026.htm
(CtpoeHue u IpoucxoxkgeHne becuepensblx)

2. http://sbio.info/page.php?id=131 (OcoberHoCcTH OpraHU3anUU
1 3HAUeHue PhI0)
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K Tuny XopaoBbie OTHOCATCA MHOTOK/ETOYHbIE ABYCTOPOHHE-CUMMETPU4HbIE
XUBOTHbIE. Xopaa (0ceBoin CKeneT) — 3TO 3NacTUHHbINA ONOPHLIV TAX. BONbLIMHCT-
BO XOP/AOBbIX MMEIOT XOPAY TOMLKO Ha 3Tarnax 3apoAbllleBoro pa3enuTus. LieHTpans-
Hasi HepBHas cUCTema pacrosioXkeHa Ha CMUHHOWM cTopoHe Tena. KposeHocHas
cUCTeMa 3aMKHYTa; CepALe Unu cocya, ero 3aMmeHsiowmi (y NaHUeTHUKOB), pac-
NonoxeHbl Ha OpIOWHOW cTopoHe Tena. Pelbbl — WCKNIOYUTENBHO BOAHLIE
XUBOTHblE. TONOBHOM MO3r COCTOUT M3 NATW oTAenos. [bixaHue xabepHoe.
Ceppaue aByxkamepHoe. KoHe4YHOCTU NpeAcTaBneHbl NapHbIMU MiaBHUKaMu.



Knacc 3emHoBogHble, unu AmMduodun

AM@pudbun — HEeMHOTOYWCJIEHHAs TpyIla Haudo-
Jiee IIPOCTO YCTPOEHHBIX HA3EeMHBIX II03BOHOYHBIX,
nojaBiApINee OOJBINMHCTBO KOTOPLIX obuTaer,
B 3aBHCHMOCTH OT CcTamgHMK MH3HEeHHOr'o IiuKJa,
B BoJle (MMunHKa aM(PUOUl — roJI0BaCTUK) WJIH HA
cyine (B3pOcible JqAyulku, Habvt), — OTCioga U
Ha3BaHHUE «3eMHOBOJAHEBIE». B TeUueHMe JKU3HH 3eM-
HOBOJHBIE, KaK IIPaBUJO, IPETePIeBaloT MeTaMop-
(o3, npeBpaiasch U3 JUUYUHOK, KUBYIIIUX B BOJ-
HOM cpejnie, BO B3pocJble (POPMBI, 3aHHMAIOIIUE
OKOJIOBOJHEIE MecTa obuTanua. Hekoropsie mpej-
CTaBHUTENHN, HAIPDUMeD MPUMOHbL, BeLYT B OCHOB-
HOM BOJHBII 00pa3 sxusHu. [[pyrue 3eMHOBOILHBIE
(acadwbt, nazywixu) odbUTAOT HaA CyIlIe. ¥ MOCIeIHUX
B CBA3M C JTHM IIPOHCXOJHUT CMeHa KabepHoro
OBIXaHWUA Ha JIETOYHOE, COOTBETCTBEHHO N3MEeHAeT-
¢ KPOBEHOCHAadA CUCTEeMa, MOABJIAIOTCA KOHEUHOC-
TH, CYILIeCTBEHHO BHJOU3MEHAETCS CUCTEeMa opra-
HOB YyBCTB.

OcobeHHOCTH PAa3BUTHUA COBPEMEHHBIX aM(puOHi
CBUJIETEJIbCTBYIOT O IPOUCXOMKIEHUH 9TOM IPYHIIEI
ITO3BOHOYHBIX OT PEI0000OPA3HBIX IIPEAKOB: II0 MHO-
I'MM IPHU3HAKAM 3€MHOBOJHBIE OJIUBKHU K JPEBHUM
JEeBOHCKHM KHUCTEIEPLIM PhIOaM.

Opesrue ambudbun — cmezoyepanvt — OBLIA
TECHO CBA3aHEBI ¢ Bogoémamu. OcobGeHHOCTH opra-
HHUB3aIlMHU JPEBHUX 3€ MHOBOIHELIX HE IIO3BOJISIIIA UM
CBOOOJHO MepefBUraThCs IO CyIIe Ha O0oJbIIHe
paccroaHuA. B ganpHeimel sBOJIONIUN OHUA AU
Hauvajio 0oJjiee MpPUCHOCOOJIEHHOU IJI Ha3eMHOI'O
CYIIEeCTBOBAHUA I'PDYIIE KUBOTHBIX — penmujiu-
am, a Takke Oonee mospgHuM ampubuam. Cospe-
MeHHas (ayHa BKJIOUAeT OKOJIO 5 ThIC. BUAOB aM-
(hubuii, o6befUHEHHBIX B TpU oTpsaga: Xeocma-
mote (mpumonsvt, canramandpvt), Becxsocmuie
(orcaber v aseyuiru) u Besnozue (wepsszu).

CrpoeHuie 3eMHOBOAHbIX. Teyi0 3eMHOBOLHBIX
pasjieieHO Ha I'oJIoBY, TYJOBHUIIE U XBOCT; KMeeTCs
JIBe Iapbl KOHEYHOCTEe,

Koxa y Bcex am@ubuii romas, oueHs Goraras
MHOI'OKJIETOYHBIMH JKeJie3aMH, BBIAEJIAIOIIIMNMIMI
CJIHU3b. Bﬂaro,napﬁ 2TOMY Ha IIOBEPXHOCTH KOMXH
BO3HHUKAaET CIU3UCTasA IIEHKA, 663 KOTOPOil HEBO3-

18

Narywka o3épHan
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MOJKeH ra3000MeH IIPY KOYKHOM ABIXaHUH. JTa IJIEHKA MIPefoXpaHs-
€T JKUBOTHBIX OT MHCCYIIeHHusA. BbIfeleHHus HEKOTOPBIX KOMHBIX
JKeJIe3 06aaarT DaKTEePUIMAHEIMHA CBONMCTBAMU M IPELOXPAaHAIOT
JKHMBOTHOE OT ITPOHUKHOBEHU A Yepe3 KoKy IIaTOreHHBIX MUKpoopra-
HHU3MOB. ¥ HEKOTOPBLIX aM(puduil ecTh AA0BUTHIE KeJIe3bl, 3alHIa-
IOI[Me WX OT XUIITHUKOB.

CxkeneT aMm@uOHui IpescTaBIeH I03BOHOYHUKOM, Y€PeroM M CKe-
JIeTOM KOHEUYHOCTel 1 UX I0ACOB. B cBS3M ¢ ABOMHBIM 00pa3oM yKu3-
HU OH GoJiee pacuyeHéH, yeM y pbi0. II0BBOHOUHUK COCTOUT U3 IIei-
HOTO, TYJIOBUIHOTO, KPECTIIOBOTO ¥ XBOCTOBOrO OTAe0B. IIleiiHbIil
OT/eJ IPeCTABIIEH OJJHIM ITI03BOHKOM. JHCJIO TYJIOBHUIIHBIX II03BOH-
KOB pasJMYHO; HauMeHbIlee UX umcyio (7) — y Oecxeocmulx, HaU~
fonbiree (6osee 100) — y Oesnozux. B xpecTmoBoM OTZeJie BCETrO
OZIUH IIO3BOHOK. XBOCTOBOH OTAes Haudojee BHIPAXKEH Yy X680CMa-
mutx. OueHBb KOPOTKUE PEOPA eCTh TOJBKO y 0€3H02UX I X80CMAMbLX
amdubnii, a y 6ecxeocmulx pEGpa He pa3BUBaAOTCA. I'DyTHON KJIeTKU
y am¢puduii HeT.

Ilogc mepesHMX KOHEUHOCTe# obpasyer Ayry M3 TPEX NapHBIX
KOCTHBIX ajeMeHTOB. TazoBblil mosc Takxke oOpasoBaH TpeMs Iap-
HBIMH KOCTHBIMHM 3JIEMEHTAMW U IIPHUKPEIUIsSeTCd K IIONepedHbIM
OTPOCTKAaM KPECTIIOBOT'O IIO3BOHKA.

CreneT CBOOOJHELIX KOHEUHOCTEH THIHWYEH JJIA BCeX Ha3eMHBIX
[IO3BOHOYHEBIX, OH IPHCOENUHEH K IIOSCAM KOHEYHOCTEH, CBA3BIBAIO-
LM UX C OCEeBBIM CKEJIETOM — IIO3BOHOYHUKOM, YTO JeJlaeT BO3-
MOYKHBIM JBUsKeHHe 110 cyire. KoHedyHOCTH Ha3eMHbBIX II03BOHOYHBIX
NIpeJICTABIAIOT CO00H MHOrOYMCIEHHbBIE PhIUaru, COeANHEHHEIE CyC-
TaBaMH, KOTOpPhIE CIIOCOOHEI ITepeMeaThCa He TOJBKO OTHOCUTEIb"
HO TeJia, HO U JAPYT II0 OTHOIIEHUIO K APyry. PacmoyiosKeHsl OHH IIO
boxam Teja.

OpeeHas ampubua — crerouedan




XBocraTtbie ambpubun

OrHeHHaa canamaHgpa

-

_“‘BecxBoCTble 3eMHOBOAHBIE




fonoBHOW MO3r

IIaTunanas KOHEUHOCTb COCTOUT U3 TPEX OT- SRy LIKY
IeJIOB: IJIeY0 MM 0eApo, NpeAlnjedbe WIH I'o- | OboHsTensHas gons
JIeHb, KHUCTh HJU CTOMA, COOTBETCTBEHHO MIJIS MepegHuii

nepenaHeil U 3agHel KOHeYHOCTEH. MO3I

MbiweyHasa CUCTEMAa OTINYAETCA OT MbIIIEY- f
HOM CHCTeMBbI PbIO IBYMS OCHOBHBIMH 0COOEHHO- CpenHui [/
CTAMHM, CBASAHHBIMH C II€PEeABUKEHHUEM 1o TBép' MO3r

zoMmy cyocrparty. Bo-miepBbIix, pasBuBaeTCa MOIIL-
Hasi ¥ CJI0KHOOPTaHW30BaHHAA MYCKyJlaTypa
KoHeuHocTe#. Bo-BTOpBIX, B CBA3HU C yCIOXKHE-
HHUeM ABUKeHHUI MycKyJaTypa Tejla SHa4YUTeb-
HO GOojsee nudpepeHIIEIPOBAHA, U XapaKTepHas
1 peIO cermeHTanud y aMbudnii HapyeHa.
fonoBHOM MO3r XapakTepusayeTca IIporpec-
CUBHBIMH UePTaMHU; DTO BhIPAYKaeTcs B OTHOCH-
TeabHO OOJiee KPYIIHBIX, YeM y PBI0, pasmepax
IepeJHero Moara, B IIOJTHOM paslejIeHHH ero
nonymrapuit. CpegHMiT MO3I' CDAaBHUTEJIBHO He-
0OJIBIIIMX Pa3MepOB, MO3KEUOK OYeHb MaJl, 4TO
CBA3AHO C OlHOOOpasueM ABHMKeHUH ampuouii.

Ot roJsioBHOro Mo3ra orxoguT 10 map uepemHo- gpome- o
MOBTOBBIX HEDBOB. VAR
w Mo3r

OpraHb! yyBcTB. ['1aza amGubuil UMeIOT P
0coBGeHHOCTeH, CBA3AHHLIX C IBOMHBIM 00pasoM
JKM3HU: HOABHYKHBIE BEeKH 3alHUINAI0T IJIasa oT oS Rator C"””Hﬂ
BBICBIXAHUA M 3arPASHEHUA; eCTh U mpembe 020
6eKxo, NI Mmuzamenvrhasi nepenonKa, pac- MpOAONroBaTLIi MO3T

MOJIOYKEHHAsl B IIepeJHeM yIVIy riasa. Beimyk-
jJasi POTOBUIA ¥ JUHS0BUAHBIN XPYCTAIUK
onpeeadaT 6ojee AAaJTbHO30PKOe 3peHHEe aM-
(pudnii.

CrpoeHue yxa nAarywxKm
Kocrouka

BHyTpeHHee
yxo

Escraxuesa Tpyba

CpegHee yxc
(kaHan 8 poTornoTKy)



CTpoeHue cKerneTa AArywKn CrpoeHue cepaua narywKkm

Mo3BOHOYHUK

Ypocrune

Jlonarka
lMnevo

lMpeanneuse

npegcepave

npegcepane

XKenynovek

Crona

Oprasbl ciayxa ycTpOEHBI 3HAUMTENLHO CJIOXKHEe, YeM y phID,
U IPUCIOCOOJIEHBI K JIYyYIIeMy BOCIPHATHIO 3BYKOBBIX pasipajke-
HHUH B BO3yIIHOU cpese. KpoMe BHYTPEHHEro yXa, UMeeTcs cpefHee
yX0, KOTOpoe IIpeJcTaBideT co00i IOJ0CTh; ¢ OJHOM CTOPOHBI OHA
OTKPBIBAETCS B POTOIVIOTKY, a APYroil HOAXOAUT K IIOBEPXHOCTH
TOJIOBBL U OT/AEJIARTCS OT OKPYIKalollel cpe/ibl TOHKOU 6apabanmoil
nepenonKou.

Oprasel o0OHAHUA aM(PuOUl — 5TO OGOHATENbHBIE KAICYJIEI,
KOTOPBIE COOBIIaIOTCA CO Cpefoil MapHbIMU HAPYXHBIMU HO3IPAMU.
Ot 060oHATENBHBIX Kancya 6epyT HAUAJIO0 BHYTPeHHNe HO3IAPH, CO00-
JaloNIuecs ¢ POTOTVIOTOYHON MOJIOCThI0. ¥ aM(pubuii, Kak U y Bcex
Ha3eMHBIX IIO3BOHOYHBIX, 3TA CHUCTEMA CJIYIKHUT HE TOJBKO IJIS BOC-
OPUATHSA 3aI1aX0B, HO U JJIA NbIXaHUA.

Oprasb!l 6OKOBOM JTUHUHU CBOUCTBEHHBI TOJILKO JUUMHKAM aMpu-
omii.

KpoBeHocHasa cucrema. Cepane y Bcex ampubuii TpéxxaMepHoe,
COCTOUT U3 ABYX IPEACEPAUI U OJHOTO KeJyAouKa. B ¢BsA3H ¢ mosB-
JIEHUEeM JIETOYHOT'O AbIXaHusA ¥y aM(pubuii BOBHUKAET BTOPOI — JIérou-
HBIII Kpyr KpoBooOpalleHus. ApreprHajbHas KPOBb, IIOCTYIAIOIIAS
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W3 JIETKNUX, 1 BeHO3HAsi — OT OPTaHOB U TKaHEH XUBOTHBIX CMEIIN-
BaeTcs B JKeJNYA0UYKe, a 3aTeM Pa3HOCHUTCH II0 OPraHU3MY.

ObixaTenbHasa cuctemMa. Bo B3pPOCJIOM COCTOSHMUH OOJLIIMHCTBO
aMm@ubuit gurmar gérkumu. OJHAKO JETKHE He MOTYT B IIOJHOH Mepe
obecreuynTs KHCIOPOAOM IIpolecchl obMeHa BellleCTB 3€MHOBOAHBIX,
IIO9TOMY Y HAX OU€Hb BEJIMKO 3HAaUYeHHe KOXKHOTO AbIXaHUA.

MuueBapuTtenbHaa cucrema. Bce 3eMHOBOJHBIE — XHUIMTHUKH;
IUTAIOTCS B OCHOBHOM HACEKOMBIMH, MAYKOOOPa3HbIMHU, CIU3HAMH.
Kpynusle Tponnueckre aMpubuy MOryT 3arJaTeIBaTh Jaxe ITEHIOB
1 MEJIKUX MJIEKOIIUTAIONINX — MBIIIEH.

IIumeBapuTeJbHAas CHCTEMa HAUWHAETCSA ¢ POTOBOI'O OTBEPCTHSA,
KOTOpPOE BeIET B OOIIUPHYIO POTOIIOTOYHYIO TIOJIOCTh; CYKasACh, OHA
[epexXOoNUT B IMHUIIEBOL. B 1mosocTu pra pacnosokeH s8bIK, BhIes-
JOIMAIT KJIeHKoe BeIecTBO, YTO CIIOCOOCTBYET JIOBJIE MEJIKHUX HaceKo-
MBIX; 3yOBI, KAK IPaBUJIO, OTCYTCTBYIOT.

IIpu rJI0TaHUY NPOTAJKUBAHUIO ITUIIEBOr0 KOMKA U3 POTOIVIOTOY~
HOI ITOJIOCTH B MHUIIEBOJ IOMOTaloT Iyia3Hble si0JI0KH, KOTOPBIE OTHe-
JIeHBI OT STOM ITOJOCTH TOHKOII CIAM3UCTOM 000J0UKOi U Graroxapd
CcHeIMaJbHbIM MBIIIIAM MOTYT HECKOJBKO BTATUBATHCA BHYTDB
POTOTVIOTKH.

KopoTkuii MUIeBoJ BIAJaeT B »KeJy[LoK. Kuimmeunuk JJINHHEH,
yeM y pbi0, B IIeTJe IepeJLHEero OTesia JeKUT MOIKey[oTHAd MKele-
3a. KpynHasa medyeHb MMeeT KeJIYHBIA Iy3bIPb, IMPOTOK KOTOPOTO
BIIaZaeT B IIePeIHIO0 YaCcTh TOHKOM KUIIKHU, COeIUHSISCH C IPOTOKA-
MU ITOPKeJTyJ0UHOM este3bl. ToNCThIN OT/el KHIIeUHUKA OTTPAHU-
YeH OT TOHKOTO HEeUETKO, IpAMasa KMIIKa OTKPbLIBAETCA B KJIOaKY.

BHyTpeHHee cTpoeHMue NArywKn MouenonoBbie opraHbl

camua narywxku 5o, oo

lMpegcepaue y, XKenynouyek cepaua |XKuposoe Teno_ -~ nonas BeHa

dKenuHbii
ny3bipb

ToHkas
lMogxeny-

KULIKa
. noyHas -
oscrasn Jxenesa CeMeHHU
KULWKa
CeMeHHUK CemeH-
= .
Moyeso Mouka HEIE Ty
ny3sipb Gl

/C:'Bepi'me Knoaku
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Hapy>Hele Ho3gpy  BHyTpeHHMe Ho3apm

OTBepCTne escra- G ﬁ’\ CowHmK

XxueBowi Tpybbi

bapabaHHas ropTaHHan
rneperioHka  wens

BoigenutenbHaa cucremMa IpejcraBiieHa II0YKa-
MU, BBIBOOHBIE IIDOTOKH KOTOPBHIX — MOYETOUHH-
KM — OTKPBIBAIOTCA B MOYEBOM Iy3bIPH, 4 3aTEM
“. B KJIOAaKy.

OpraHb! pasmHoXeHusl. [IapHble ceMeHHUKHN He
HMeIOT CAMOCTOATEIbHBIX BEIBOJHBIX ITyTel. Cems-
BBIHOCAIME KAaHAJIBIBI IPOXOAAT Yepes MepelHui
OTAEeJ MOYKKW ¥ MOYEBBIBOAAIIUI KaHaJ, KOTOPBIH
nepejs BIaJeHHWeM B KJIoaKy o0OpaayeT paciiupe-

y npyBo.ﬁ
% p_aijymm
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HHUe — CeMEeHHOMN NY3bIPEK, I'[e IPOUCXOAUT Bpe-
MEHHOE COXPaHeHHue CeMeHH. SINYHHKH HapHbIe.
CospeBmine fAWNa BBIBOJATCSI B IIOJIOCTH Teja,
OTKYJA MOCTYIIal0T B BODOHKOOOpAa3Hble pacIiupe-
HUs IapHBIX SAHIEBOJOB, IEePeJHHN OTAeNl KOTO-
PBIX OTKPBIBAETCS B IIOJIOCTH TeJa, a 3aJHUH —
B KJIOAKY.

Bremraue pasiuuyua Mexxay caMIlaMH M caMKa-
mu (mosoBoi gumophuam) y ambpudnil BeIparkeHbl
B OOJIBIIIMHCTBE CJAYYaeB CPAaBHUTEILHO cyrabo.

PazsButue 3emHoBOgHbIX. OCOOEHHOCTE BEeMHO-
BOOHBIX — WX NPUBA3aHHOCTDH B IEPHOJ Pa3MHO-
JKeHHUA K BOoJle, B KOTOPYIO OHHM OTKJIaJbIBAIOT AU . Keakwa
1 T/le IIPOUCXOIJUT OIJIONOTBOPEHUE W Pa3BUTHUE obbIKHOBEHHan
JUYUHOK.

flitno moaHOCTHIO, HO HEPABHOMEPHO ApobuTCS.
Yepes 8—10 cyTok (y AATyIIEK) IIOCJIE OIJIOL0TBO-
peHus 3apOoMBIII IPOPBLIBAET AWIEeBLIE 000JIOUKH,
M JIUYMHKA BBIXOJUT Hapy:Ky. llepBoHauanbHO y ITO HACTOAWMI
roJIOBaCTHKAa HET MapHBIX KOHEUHOCTeH, U (hyHK- XMWHUK, nUTaeTca |
IUIO OpraHa ABUKEHHUS BBIIIOJHAET XBOCT, OKaHM- pbibou, nTeHyamu,

Narywka-6biK

JIEHHBII XOPOIIIO PasBUTOI NepenonKoii. [lepsoivu  3EMHOBOAHBLIMA. |
3aKJaAbIBalOTCs IepeJHIe KOHeYHOCTH, HO CHapy- -gg?;ﬂ‘ aeT B ANNHY

JKH OHHM [OOJIT'O He3aMeTHBI, cHadajla CTaHOBATCA

WA ronoBacTMKoB 4

_CTapms INYNHKN
' C HapyXHbIMu xabpamu
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He3no 10X HO-
amMepuKaHCKON
KBaKLu

Beixog narywkm
Ha cywy

BUJHBI 3aJlHUe KOHeYHOCTU. Beuey 3a atuMm y Gec-
XBOCTBIX HAUMHAET YKOPAYMUBATLCA, a 3aTeM U COB-
ceM IIponajaeT XBOCT.

Bce mnumHEKY NMEIOT Pa3BUTYIO GOKOBYIO JUHUIO,
KoTopas y 0e3HOTUX 1 0eCXBOCTBIX 3aTeM UCUE3aerT.
OpramaMu JbIXaHHS [E€PBOHAYAJBLHO SBJISIOTCH
2—3 mapel Hapy’KHBIX BETBUCTHIX »kabp. B mainb-
Hel1eM y O0JbIINHCTBA BUJOB HADYKHbBIE 2KaOpbI
aTpo(UpYIOTCA, U K 8TOMY BPEMEHU Pa3BUBAIOTCS
sxabepHBle nyru c jgemecrkamu. Ha sroit cragum
rOJIOBACTHUK UMeEeT JIByXKaMepHOe CepAle, Tak Kak
Ipejcepjue ellé He IOJEJIEHO HA JIEBYIO U IIPABYIO
nonoBHHEI. CyIecTByeT TOJNBKO OAUH KPYT KPOBO-
obpamenus. B nmocaexyiomem us mepegsero (rio-
TOYHOI'0) OTZesia NUIeBaPUTe]IbLHOU TPyOKu (hop-
MHUPYIOTCH HapHble BIOAYUBAHUA — Jerkme. Ilo
Mepe MX PasBUTHS HCUE3aI0T BHYTDPEHHHE 3KabphI,
BHUJIOM3MEHAETCA U KDOBEHOCHAS CUCTeMA; KUIIed-
HUK YyKOpauuBaeTca. VI3BMeHAIOTCA U IpyTI'Ue CUCTe-
MbI. ['0JI0BACTHK CTAHOBUTCS JIATYIIOHKOM M Iepe-
XOJHUT C PACTUTEJbHOM ITHINA HA }XMBOTHYIO.

O6pas3s X13HM 1 3Ha4YeHne amcpubunin. 3eMHEOBOI-
Hble pacHpoCTpPaHeHbl HAa BCeX KOHTHHEHTaX, 3a
HCKJIIOUeHHEeM AHTapKTUABI, IPUYEM, KaK IIpaBU-
J10, 00HTAIOT B HEIIOCPECTBEHHOM OJIM30CTH K BOIO-

; gmaM HJIH B OYeHb BJa»XHBIX TPONMHYECKHUX MeCcTax.

- Cpexu amdubuii ects BogHBIe (hOPMBI, HHKOTIA
He BBIXOJdAIINEe Ha cylny (npomeu, cupeisl). Bomnb-
IIMHCTBO OECXBOCTHIX aM@uOUii BeNET IIOIYBOI-
HBIN 00pas »Ku3HU. 3HAUNTEILHOE BpeMA 3TH BUIBI
(srcabvL, 6ypovLe nazywixu), a TaKKe 02HEHHAA U KaA8-
Kasckas canamandpvl JXKUBYT HA CyIIe U YacCTO
YXOOAT OT BOJOEMOB Ha OOJIbIINE PACCTOAHUS.
3esléHble NAYuLKY TaKKe MHOI'O BPeMEHH IIPOBO-
JAT BHE BOJBI, HO OT BOJOEMOB HAJeKO HE YXOIAT
A IPH OHNACHOCTH OJAHHM INPBIXKKOM CKPBIBAIOTCH

Camka
LeMNOHCKOM
yepBsaru,
obsuslianca
BOKPYI KNaaku
fvL B HOpe
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B BOAy. B mepmoj PasMHOMEHHS MHOI'Ue 3eMHO-
BOJHBIE IIOCTOSHHO YXUBYT B BOJJO€Max, IPUBJIEKAsT
CBOUM «IIeHMeM» HapTHEpa II0 Pa3MHOMEHHIO H
yeTpamuBasi HepeJKo Iejible « KOHILePTHI» .

Cpenu 6ecXBOCTBIX €CTh BHUABI (B OOJIBIINHCTBE
3TO0 OBUTATENH TPONMUYECKUX JIECOB), KHUBYIIUE
IVIaBHEIM 00pasoM Ha AepeBbAX; OHM H DPa3MHO-
JKAloTCA HA JepeBbaX, OTKJAJAbIBas fiila B BOAY,
CKOIIMBINYIOCSA B AYIJIaX X Ha KPYHNHBIX JINCThAX.
A keaxwu, HaIpuMep, MHOTO BPEMEHH IIPOBOJAT
Ha JIepeBbAX, HO Pa3MHOMKAIOTCA Ha 3eMJIe, B BOJIO-
émax. OHHM JOBKO JIa3aioOT IIO JiepeBbaM OJsiarogapda
BONBIIUM OKPYIVIBIM IIPUCOCKAM HA KOHUYMKAX
najableB, 00raThbIM YKeJie3aMu, KOTOPbIe BEIAEIAIOT
KJIeHKHHA CeKperT.

Emgé oxua Ouojoruueckas rpynmna ampudouin —
gemyiepou. K HUM OTHOCATCA IOYTH BCe 0€3HO-
2ue — OoDBIYHO 00UTATEeNN IMOYBLBI, PEJKO BBIXOMA-
Iue JHEM Ha MOBEPXHOCTbD.

Xora ampudbum KUBYT B pa3HOOOPaA3HBIX yCJIO-
BHUAX Ccpegrnl, ux pacnpoc'rpaHeHHe BCerga Cced3aHoO
cO CHEHKQJH‘IBCRHMH HMHU3HEeHHBIMHA YCJIOBHHMK —
9TO TEeIJio, HAJWUYHAEe BOJOEMOB, 3HaUYHTeJIbHadA
BJIAYKHOCTE BO3JyXa.

AMpubun 3aHUMAIOT BajKHOE MECTO B LENAX
nurapud. [luradgch B OCHOBHOM »KUBOTHOM IITHUIIEH,
OHHM YHHUYTOXKAIOT OIPOMHOE KOJMUYECTBO HACEKO-
MBIX — BpeJuTeJeil CeJIbCKOIo X03saicTBa U mepe-
HOCYMKOB Bo30yauTeseil 3a0oeBaHUN yeJoBeKa 1
JKUBOTHBIX, HAIIPEMEpP KOMAapoB, MyX u aAp. MHO-
rue Jcabvbl B cpefHel 1mojioce, mocejsach Ha MOJIAX
U oropojax, ucTpedbssior cAu3Hell U APYrHX Bpe-
JUTeJe.

Keakwa

* | Bonpockl 1 3aaaHns

1. OGocHyiiTe, HA KAKOM OCHOBAHWUN PA3IUYHBIX YKUBOTHBIX (JIATY-
ek, camaMaHjp, YepBAr) O0beAUHAIOT B KJIacC 3€MHOBOJAHBIX.

2. OxapakxTepusyiiTe 0COOEHHOCTH OpPraHU3alXd 3eMHOBOAHBIX Ha
npuMepe JATYIIKHA.

3. KakxoBo cTpoeHne KPOBEHOCHOM CHCTEMbI 3eMHOBOAHBIX? HeM oHA
OTJIMYAETCHA OT CepPJIeUHO-COCYQHCTOM CHUCTEeMBbI puI6?

4. O6cypuTe B KJjacce, KaK OCYIIECTBJsIeTCA PA3MHOMKEHHEe 1 Pa3Bu-
Tre 3eMHOBOJHBIX.
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5.
6.

B kakux reorpapuyecKux 30HaAX aMPUOMU NIpejCcTaBICHBI HAU-
Oosnbiium uucjgom Bugos? ITouemy?

CocraspTe Tabnuny «CpaBHUTENbHAA XapaKTEepUCTUKA PBIO U aM-
(ubnuii» . CaenaiiTe BEIBOJ O TOM, KaKHe KPYIIHbIE TPeo0pazoBaHuA
COIIPOBOXKJAANH BOSHUKHOBeHHE aM(pubUil I KAKOBO UX 3HAUYECHUE
(pabora B MaJIbIX rpynmnax).

CocraBbTe pa3BEPHYTHINA IJIaH maparpada.

JlabopatopHas paborta
Bremoauure paboty Ne 145 na ¢. 108 (Pa6ouas TreTpans).

v@ |Pa60'ra C KOMMbIOTEPOM

e

Obparureck K 3JI€KTPOHHOMY IIPUJIOMKeHUI0. M3yunre MaTepua
U BBEITIOJIHUTE IIPeJIOXKEeHHbIE 3aJaHud,

NHTepHeT-CCbIIKU

http://sbio.info/page.php?id=132 (O6mas xapakTepuCTHKA §
IPOUCXOXKIEHHE)

http://www.floranimal.ru/classes/2207.html (Crpoernue, npouc-
XO0XKJeHHe, 06pas KISHHU)
http://www.ecosystema.ru/07referats/zemnovod.htm (3emuo-
Bonusble. OcobeHHOCTH cTPOeHUA M padBuTHA. CucTeMaTuKa)

3eMHOBO/Hble 0bMTaloT B BOJOEMAX W Ha Cylle BO BRaXHbIX mectax. Koxa
BflaxHas. B3pocnbie ocobu apiwar nérkumu u koxen. Cepaue TpéxkamepHoe,
umMmeeTca [Ba Kpyra KpoeoobpalleHus. EcTb nosica koHeyHocTel u cBoboaHbie
KOHeYHOCTU, npeAacTaenawowme cobon cucremy poliuaroe, obecneyunBaroLmx
nepejsvxeHue no cywe. Pa3sutve NUYMHOK NMPOUCXOAWUT B BOAHON cpefe.
AMBUBUM — XULWHUKK, 3aHUMMAIOWME BaXHOe MecTo B Lensx nutaHua. OHu
MUTalOTC HaceKOMbIMMK, MayKoobpasHbIMKM MU MOANIOCKaMU, CamMu SBMASIOTCS
nuuieBbIMIA obbekTamu Angd MHOTMX XKMBOTHBLIX.

l
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Knacc Mpecvbikatowmecs, unuv Pentunmm

Pentuiuu — TIepBble HACTOAIHE Ha3eMHBIE
no3BoHOuYHEIe, OHM NPOM3ONIIHA OT APEBHUX 3eM-
HOBOJHBIX, MOXOKHUX Ha cmezouyeqasnos, 0 UEM
CBUAETEJbCTBYIOT MHOTOUYHCJIEHHBIE UepPThl CXOJ-
CTBa B UX CTPOEHUU, B HACTHOCTH HAJIU4YNE Y pell-
TUJIHH TPeTbero, TEeMEHHOro Ivia3da, THIMYHOIO
TaKKe AJIA JPEeBHUX KUCTENEPhIX PhI0 1 aM(puOmii.

s IpecMBIKAIOMUXCA XapaKTepHbBl MHOIHE
IIpOrpeccUBHBIE YePTHI opranusanuu. Basxuelnee
npuobpeTeHue — IOABJIEHNE KOPhI T'OJIOBHOTO MO3-
ra. YAJIMHEUINCh KOHEYHOCTH, razoobmeH craja 60-
Jlee COBEPIIEeHHBIM 3a CUET IIOABJIEHUA MEJIKOAYen-
CTBHIX JIBFKHUX; IIOSABUJIACh MOYKAa, OUeHb HAIIOMH-
Halomiasg II0OYKY MJIEKOIMUTAIONIMX H dYeJIOBeKa.
PaszmHOMKeHHe X PasBUTHE MPECMBIKAIOIIUXCH He
CBSIBAHO C BOJOM.

IToaBurmuecda oxkoxo 290 miH JeT Hasang ApeB-
HeHIIe IPeCMBIKAIOIINeCs 10 BHEINHEMY OOIHUKY
U BHYTPEHHEH OpraHusanuy 66T eIé oueHsb 61u3-
KU K cmezouyegpanam. OrpoMHYIO DOJIb B Pa3BU-
THH KJAacca ChIMDaJIi U3MEeHHUBIINECA KJIUMaTHdeC-
KHe yCJIOBUSA TOro BpeMeHH. Kiumar cTal CyXuM,
Pe3KO COKpaTHINCh 3a007104eHHbIe IPOCTPAHCTBA
C IBIIIHOM PacTUTENHHOCTHIO. B 3THX YyCIOBHSIX
BBIJKMBAJIM ITPEMMYIIIECTBEHHO Te 3€MHOBOJHEIE,
y KOTOPBIX ObLIA cyxXasd KOoKa, Jydlle DasdBHUTHI
JE6roYHBLIe MEIIKH, KOTOpble MOIVIM OTKJIaAbIBATH
AWna B IJIOTHOM 000JI0UKe ¢ OOJBIIMM 3aI1acoM
nUTaTeNbHEIX BelmecTs. OT TAKUX APEeBHUX 3eMHO-
BOJHBIX MOTJIH IIPOM30UTH IpPecMbIKaIoIuecsd.

B xoxe ganpHeiiiieil 9BOJIIOIUHN IIPECMBIKAIOIIH-
ecs Jajii HAYAJIO MHOTOUMCJIeHHBIM (hopMaM, cpe-
I KOTOPBIX J[B€ BETBH IIPUBEJH K IOSABJICHUIO
foJiee BHICOKOOPTaHM30BAHHBIX KJIACCOB — IITHI]

1 MJIEKOIHTAIOIIIHNX.
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Celifuac HacUMTHIBAIOT He Oojiee 6 THIC. BHIOB
pPEeNTUJINM, TpeACTaBIAOINX JUIIb He3HAUNTEIb"
HbIe OCTATKM MOIIJHOTO KJjiacca, IIPOIBeTaBIIero B
Me3030CKyI0 5py. JlpeBHUE PeITHINN ObLJIK IIPes-
cTaBJIeHbl OTPOMHBIM umcioMm ¢opm. Hexoropsie
M3 HUX 00MTaIU Ha CyIlle, CPeAH HUX ObIJIM IMIaHT-
CKUe TPaBOAAHBIE OPOHMO3a68PbL U KPYIIHBIE XHIIL-
HBle mapbo3aspsl. [Ipyrue, HaIpUMep UXmuo3as-
pbL, OOUTAIN B BOXHOHU cpeje, TPeThH JIeTalH II0-
no6HO ITUIAM (nmepo3aspot).

CoBpeMeHHbIE IIpecMBIKaronuecs 06pasyoT oT-
pansl: ewyitvamuie (3meu, AWepuybl 1 xameJeo-
not), Kporxodunvl (xkporxodunvl u anaiuzamopbot),
Yepenaxu wu Kaniogozonosvie (eqMHCTBEHHBIN CO-
XpaHUBIIUIICA 4O HAIIIUX JHEH BUX — sammepus).

CrpoeHue pentunui. PaccMoTpuMm ocobeHHOC-
TH CTPOEHUSA IPECMBIKAIOIIUXCA Ha IPUMepe e~
PHUILEL.

TeJsio penTUIN pas3jejeHo Ha I'oJIOBY, IIeI0, Ty~
sgosuie (rpyab u 6pioxo) u xBocT. CHAPYKHU OHO
[OKPBITO pO206bLMU Uyumramu. Porosoi mox-
pPOB MpeAoXpaHAeT MKUBOTHBIX OT IOTEPH BJIaru 1
HCCYILIEHNsA, 3aIIUINaeT OT IOBPeXIeHNus. Y HEKO-
TOPBIX BUIOB IIOJ POTOBBIMU UEIIyAMHU 3ajeraroT
xocmubte 6anawrxu. Koxxa penTuiauil MIOTHO
mpujeraeT K Tely, jKejaé3 OOBIYHO OYeHb MAaJo.
Jlist MHOTHX mpejcTaBuTeseli, HanpuMmep 3MeH,
XapaKTepHa JUHbKa — IepUouIecKoe cOpachiBa-
HHe POroBOI'0 HOKPOBA. .

Ckenert npejCcTAaBJIeH IO3BOHOYHUKOM, YeperoM
U CKeJIETOM KOHEeUHOCTell 1 UX II0sICOB.

B meifiHOM oTzeJie TIO3BOHOUYHHKA V AWepulbl
8 mosBoHKOB. OcobeHHOCTL 3TOI0O OTHEeJia OCeBOTO
ckesieTa — oOpasoBaHUE CyCTaBa MEMKAY II03BO-
Ckener Alepulbl loneHb
Jlonatka [103BOHOYHUK

JNérkue auepuLibl

¢ nanbueobpasHbIMU
BblpocTamv —
NEro4YHbLIMM MeLuKamMuv

S T o

e o



FlonoBHOW MO3r

AwepuLbI
Ob6oHsaTenbHas
lMepegHuii aonsa
Mo3r

lMpomexxyToqHbIv
mMo3r

CpegHuii
Mo3r
Mo3xevyox

nngpus | _ lMpogonrosa-
' ;. ThbI MO3T

Awepuua

HOYHBIM CTOJO0M 1 yepenoM. IlepBelil e HbIIT ITO3BOHOK IIPeCTaB-
JigeT coboif KOCTHOE KOJIBIO, Pas/eIéHHOEe CBSA3KOI Ha IBa OTBEp-
CTHA: Yepe3 OAHO IPOXOAUT CIMHHOI MO3T, B APYyroe 3aX0gHUT 3y00-
BHJHBIH OTPOCTOK BTOPOTO INEHHOrO II0O3BOHKA, BOKPYT KOTOpOro
BpamjaeTcsa IePBbIM IIO3BOHOK. JTa O0COGEHHOCTH MHIEHHOrO OTxesa
IIO3BOHOYHMKA oDecrneynBaeT OOJIBIUIYIO MOABUMKHOCTD TOJIOBHI.

INosscEMYHO-TPYAHOM OTHEN Y ALIEPUIIBI COCTOUT U3 22 TO3BOH-
koB. Bce oHu HecyT péGpa; omHAKO TOJBKO PE6pa, IPHUCOeANHEHHBIE
K ISTH IIePBBIM IIO3BOHKAM, COeJMHEHBbI ¢ rpyauHoii. Takum obpa-
30M, BO3BHHUKAaeT HACTOAIIAs 2pYO0Hasn KAemKda, CBOWCTBeHHAs
DOJIBIMUHCTBY IPECMBIKAIOIINXCA, 38 HCKIIOUEHUEM 3Meil.

Kpecruossrii oTesr cocTonT U3 AByX MO3BOHKOB, K IIOMEPEYHBIM OT-
DOCTKaM KOTOPBIX MPUKPEILIAETCA II0AC 3aHUX KOHEUHOCTelr — Tas.

XBOCTOBOH OT[E] BKIIOUAET HECKOJBKO JECSATKOB II03BOHKOB.
ITepennue U3 HUX HECyT OCTUCTHIE U MOMEPEYHBIE OTPOCTKH U 3a4a-
TOYHEIE pébpa.

OcobenHOCTH CTPOEHMS Yepena y IPeCMBIKAIOIUXCA — IIOYTH eTo
II0OJTHOE OKOCTEHEeHHe.

IlneueBoit u Ta3oBHI TTOsIca, a TAKIKe CKeJIeT KOHeUHOCTeH He mMe-
IOT IPUHIUNWAIBHBIX OTIMYHUN OT TAaKOBBIX ¥ amdubuii. Komeunoctu
PacIoJIOMeHBI 110 D0KaM TeJsa TaK, 4YTo 6e/Ipo MapaLIebHO IT0BEPXHOC-
TH 3eMJIX 1 IIePIEeHAUKYIAPHO I'0JIEHH, 3TO J[eJIaeT MOXOAKY PelITUIni
BecbMa CBOeOOPa3HOIl — TeJI0 UX HEBBICOKO IPUIIOAHATO HAJ 3eMJIEH,
1 OpIOXO0 BOJIOYUTCSA TI0 3eMJIe. Y 3Meil U 6e3H0zUX auwjepuy, (scermony-
3UK) KOHEYHOCTH He PAa3BUBAIOTCSA — OHU IIePEeBUTAIOTCH ITOJI3KOM.

HepBHaa cucrema. [Tonyimapusa nepejHero Mosra KpylinHee, deM
y am(pubuii, OHM UMEIOT KOPY U3 CepOoro MO3roBoro semlecrsa. OnHa-
KO TIOCJIeIHAA elllé O4YeHb TOHKA, U3BUJIHUHBI OTCYTCTBYIOT. Mo3:ke-
YOK CHJIbHO pas3BuT. IIpomonroBarsiit Mo3r o6pasyeT B BepTUKAJb-
HO IIJTOCKOCTH BBIPAKeHHbINH U3rub, 4YTO XapaKTepHO JJIA BCEX BhIC-
IIHX IMMO3BOHOUYHEIX.
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HepBHadA [eATEJILHOCTb CTOUT Ha 0oJiee BHICOKOM YPOBHE, YeM Y
amdubuii, 1 ¢ 9TUM CcBA3aHO OoJiee CIOMKHOE npucnocoduTeIbHOe
[oBeleHUe PeNTHInil, KOTopble, 00Iazasa BPOXKAEHHEIMU pedexca-
MUK U MHCTUHKTAMU, CIIOCOOHBI TaKKe K (JOPMHPOBAHHUIO YCIOBHBIX
pedJeKcoB.

KpoBeHOCHasi cucTemMa, B CBA3H C Ha3eMHBIM 00pasoM KHU3HU W
CBA3AHHBLIM C HUM JIETOUYHBIM JBIXaHIEM, OTandYaeTcsa 6ojiee MoIHbBIM
pasiesieHMeM apTepHaJbHOTO M BEHO3HOTO KPYroB KpoBooOpaire-
HUS, Oaarogapsa yemMy roJIOBHOI OTJeN TeJjia IojydaeT YuCTO apTepu-
aJILHYIO KPOBb, 00raTyio KHCJIOPOJOM.

Cepjue y GONBINMHCTBA PENTUINH, KaK U Y amdpubuii, Tpéxka-
MepHOe, IeperopojgKa MexxJy IpeJcepAusaMU IIoJIHad; KpoMe Toro,
HeIoJIHASA IePeropoiKa ecTh U B dKeJIyJoUKe. ST 0COOEeHHOCTH CTPO-
eHusi 06eCreunBaloOT MMOCTYILJIeHe K OopraHaM KpoBu, Oomee HACHI-
IMeHHOM KMCJIOPOAOM, YeM Y 3 MHOBOJHBIX.

ObixatenbHas cucrema. [y Bcex penTHINM XapakTepHa fudde-
PEeHIUPOBKA ABIXATEJNbHBIX IyTeil: OT NOPTAHU OTXONUT INJIMHHAA
Tpaxes, KOTOpad AeJUTCs Ha ABa OpoHXa, HAYIIUX B Jérkue. Penru-
JIMM IBIOIAT TOJBKO JNérkumu. Dopma JIETKUX, KaKk U y ambuduii,
MEITKOBUAHAA, OLHAKO BHYTPH IOJIOCTH JIETKOI'O pasfeljieHa CJIOMK-
HOIT CeTHIO IIEPEropojOK HA MHOYKECTBO MEeJKHUX A4ell, SHaUUTEeJIbHO
VBEJIUYUBAIOMIUX IOBEPXHOCTh razoobmMena. 3agHAd JacTh JETKUX
y MHOTUX BUJOB (HAIIpuMep, Y AwWepuy) He nMeeT sAYeil U meperopo-

S13bIK 3Men — opraH YyBCTB, AaloWni
MHpopMaLmio 0 BeLecTBax,
Haxogauuxca B Bo3gyxe

u Ha cybcTpare e

3mMen

B
'y fpoBuTbie
<~ 3ybbl 3men




JIOK U YaCTO BBITAHYTA B BUJIe TOHKOCTEHHBIX IAJBIIEBUJHBIX BEIPOC-
TOB — JIEFOYHBIX MeIIKOB. OKHCJIeHNe KPDOBU B HUX HE IIPOUCXOAHUT.

MuuwesaputenbHaa cucrema. IlpecMmbIKaoIuecss — IOYTH HC-
KJIIOUNTENBHO XUIIHbIE »XUBOTHBIe. O0beKTaAMN MX ITUTAHUS, B 3a-
BHCHUMOCTH OT pasdMepa CaMoro XHBOTHOIO, MOI'YT ObITh YJIEHHUCTO-
HOT'He, MOJIIIOCKH, PBIOBI, aMPuOum, Menkue MICKONUTAIOIINE H
nTunel. KpynHble XHIHHKH — KPOKOOUbL IOJCTEPEraloT nake
KOIBITHBIX. PeNTUINN ITIOTAIOT KePTBY HMEJIUKOM (3Meu, Auepuybt)
HJIA OTPBIBAIOT KYCOK JOOBIUM U 3aIVIaTBIBAIOT €0 He MeperkEéBhIBast
(xporxoduanvt, annuzamopst).

PoroBas mosiocTs y penTHJINI OTTpAaHHUYEHA OT MIOTKM. Ha jnHe
POTOBOI TOJIOCTH PACIOJIATraeTCA MOABUYKHBIN MYCKYJIUCTHIH A3BIK,
(bopMa KOTOPOro pasjnuuyHa B 3aBHUCUMOCTH OT XapaKTepa IHIIUA U
criocoba eé nobpiBanua. Hanpumep, y 3Meil 1 MHOTHX SIePHUIL A3BIK
TOHKUH U JUIMHHBIN, YACTO Pa3JBOEHHBIH, a4 ¥ XAMELE0H068 — C pac-
MIMpeHHEeM Ha KOHIIe AJI JIOBJIN HACEKOMBIX.

3y0el mMeroTCcs y OOJBIIMHCTBA DENTUJINN, OHH IIPHUPACTAIOT
K KpasaM 4eJIoCcTel, TOIbKO Y KPOKoOuL08 PACIOIAraloOTCA B a1bBEo-
Jax. ¥ ANOBUTHIX 3Mell HECKOJBKO IepeaHUX 3y60B 6ojiee KPYIHEIE,
OHHM MMEeIOT 0OPO3AKHU MJIM KaHAJBI, 10 KOTOPLIM CTEKAeT .

B ocranpHOM CTpOeHMe NHINEBAPDHUTENIBHON CHCTEMBI CXOIHO
C TAKOBBIM Y 36 MHOBOJHBIX.

BoigenutenbHas cucTemMa B3DPOCJIBIX PENTHINH IIpeAcTaBiIeHa
mouykaMu. MoOYeTOUHHKH BIIQJAIOT B KJI0AKY CO CIIMHHOM CTOPOHBI,
TaK KaK y KPOKOAHUJOB, 3Mell 1 HEKOTOPBIX SIMEPHUI] MOYEBOM IIy-
3BIPb HEIOPA3BUT.

Monoebie opraHbl PEeNTUNWUA — CeMeHHUKHN U aunuyauku. Omroxmo-
TBOPEHWE BHyTPEeHHee, T. €. CIepMa BBOJAUTCS B KJI0aKy caMKH. Ilocie
OILJIOAOTBOPEHUS CAMKH OTKJIAALIBAIOT Alla, Oorarble NHUTATEIbHBI-
MU BelleCTBAMU. BOJIBIMHHCTBO penTHInii 3aKanbIBalOT ANIA B XOpO-
mo oborpesaeMble MeCTa, Ky4Yy FHUIOIETO Mycopa MJIH IIeCOK.

AnnuraTtop




Anyo yepenaxu
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V HEeKOTOpBIX BUAOB HAOJIIOJAETCA KUBOPOIKIL-
HI1e, KaK, Hallpumep, y 2adioKu 00bLIKHOBCHHOIL.

0Gpas XU3HU 1 3Ha4YeHue PenTuinii. ITpecmer-
KAaIoIiecs MIHPOKO PACIIPOCTPAHEHbI IO 3eMHOMY
mapy, HO OOJBIINHCTBO BHIOB 00UTaeT B CTpaHax
¢ JKapKUM ¥ TEIIBIM KJINMaTOM: KaK Bbl, HaBEpP-
HOe, IOMHHTE, BTO JKHBOTHBIE C HEIMOCTOSHHOH
TeMIEpaTypoil Teja, M HX JKUSHEHEeATeIbHOCTbH
3aBHMCHT OT TeMIIEPATYPhI OKPYKAOIIe! Cpebl.

IIpecmbikaroIuecd, Kak [PaBUJIO, Ha3eMHbIe
sxupoTHble. OQHAKO HEKOTOPbIE BUJBI BEPHYJINCH
K 0BUTaHWIO B BOAHOI cpefie, B KOTOPOI KUJIN UX
npegku. Tak, B MOPAX KHBYT MOpcKue 3meu u
yepenaxu, B peKax u 03épax — KPOKOOUNLbL, HEKO-
TopBIe 3Mmeu u wepenaxu. Bee BogHbIE IPECMBIKAO”
Iuecs AbIIAT aTMOC(epHBIM BO3AYXOM U Pa3MHO-
JKAIOTCA Ha Ccylle, 3a HCKJIIOYEHHEM KHUBOPOAA-
X MOPCKHX 3MeH.

Penrunum 4acTo gep:KaTca OK0JIO THe3/ia, oxXpa-
HAA Kiaagku. HanpuMmep, CaMKH NUMOHO8 OOBH-
BAIOT KJAJKy SWI CBOUM TEeJIOM, He TOJBKO obe-
peras eé OT Bparos, HO M cOrpeBas: B TAKOM «T'HE3-
ne» Temneparypa Ha 6—12 °C Brillle TeMIepaTypbl
oKpysKamouieil cpeipl. B yMepeHHBIX M CeBep-
HBIX IIMPOTAX IPECMBIKAIOIINECS IPOBOAAT 3UMY
B IUIyDOKOM OIllelleHeHUH, YKPBIBIIUCH B pa3Jjind-
mple ybesxxuma. Hanpumep, 2adioxa 00bLKHOBCH-
Has 3UMyeT Ioj INHAMH B IIyCTOTax, oOpasoBaBs-
IUXCA B PeayJibraTe BHITHHBAHUA KODHEH rmoruo-
X JepPEeBLEB.

PenTuauy 3aHUMAIOT BajKHOE MECTO B IIPHPOL-
HBIX coobimecTBax. MeJsiKie IIpecMbIKalOMIHeCcHd
MUTAIOTCA NPEUMYINEeCTBeHHO 0eCIIO3BOHOUYHBIMH,
TJIaBHBIM 00pasoM HaceKOMBIMHU. Bonee KpyIHbBIE
HAMAJAI0T HA TO3BOHOUHBIX JKMBOTHBIX. HCTB M
HEMHOIOYHCJEHHBIE BHAbI PAaCTUTENIbHOAIHBIX
IIPECMBIKAIOIUXCS, MOeJAaIoNUX TPaBy U ILJIOABI
(HampuMep, CyYXonymHbsle Lepenaxu).

Ye/l0BEK WMCIOIbB3YET B XO3AWCTBEHHOU [ed-
TEJIBHOCTH KOYKY HEKOTOPBIX BHIOB 3Mell U KPOKO-
dunoe. OnpejesiéHHbIe BUIABI “epenax ABISIOTCH
NMeJUKATeCOM B BOCTOUHBIX KYXHAX. S HEKOTO-
pBIX BHUJOB 3Meil NPHUMEHAIOT AJA IOJIydeHHusd
BBICOKO2((PeKTUBHBIX JIeKapCTBEHHBIX IIperapa-
TOB.



* l Bonpochkl 1 3agaHus !

1. Kro aBuasgercs npeagkamu pentunuit? Korga u oT KOro mpoMsonin
npecMbIKaomIuecs?

2. KaxoBbI 0COOEHHOCTH BHEIIIHEro BHAA NIpecMbIKaromuxcsa? Kak
IIPOM30IILIIO HA3BaHHMe KJjacca?

3. Kaxue oTfiesIbI TOJIOBHOTO MO3ra IIPeCMBIKAIOIIUXCA Hanboee pas-
BUTBI?

4. Kaxoit Tun omnonoreopenus y pentuauii? Kak Bbl AyMaeTre, 4TO
II03BOJIHJIO IIPECMBIKAIONIUMCA PA3MHOMKATLCA Ha cy1e?

5. Kaxyio ponp urpamoTr coBpeMeHHbIe penTwiauu B mpupoje? Ilo-
AyMauTe, UBMEHAJIOCH JIHU 3HaYeHHe IIPEeCMbIKAIOIIUXCA Ha PA3HBIX
aTamax pasBUTHA 3eMJIH.

6. Cocraspre Tabnmuny «CpaBHUTEIBbHAS XapaKTepUCTHKA aMpPUOMi
U penTuanii» (pabora B MaJbIX IPyIiax).

7. O6obmure, KaKue 0COOEHHOCTH BHEIIHETO BU/A U CTPOEHUS Derl-
TUJANI CBA3AHEI C YKU3HBIO HA CYIIIe,

8. CocraBbTe pa3BEépHYTHIH IIaH naparpada.

PaGora c koMmnbloTepom

Obparureck K 2JIEKTPOHHOMY IPUJIOYKEHHUIO. M3yuure MaTepHas
U BBIIIOJIHUTE IIPEeNJIOMKeHHbIe 3aJaHNs.

@ WHTepHeT-cCbINKn

1. http://www.floranimal.ru/classes/2277.html (Ctpoerne u Kus-
HeAeATeIbHOCTD)

2. http://www.sbio.info/page.php?id=133 (O6mas xapakTepucTu-
Ka, IPOUCXOXKIeHH1e)

NpecmbiKalowmecs — HaseMHbie NO3BOHOYHbIE XXUBOTHbIE, Y HUX Cyxas KoXa,
ABa Kpyra kpoBoobpalleHusi, TpéxkaMmepHoe cepaLe. [oNoBHOM MO3r cHabxaeT-
€A YNCTO apTepuanbHOW KPOBbIO. Y PENTUAMIA UMEeeTcs Kopa ronoBHOro Mo3ra,
Gnarofaps Yemy oHM cnocobHbl BbipabaTbiBaTh Gonee cOBEPLEHHBIE YCNOBHbIE
pednekcel. [bixaHne — néroyHoe. PenTuAMW MPEMMYLLECTBEHHO XULLHWUKW;
3yBbl KOHUYeCKWe, CnyXaT Ans 3axsaTta 1 yaepxaHus fo6biuu. PasMHoXeHVe 1
pPa3BUTHE NPeCcMbIKAIOLWMXCA HE CBA3aHO C BOJOW. PenTunnm saHumaioT BaxHoe
MeCTO B Lensix NMTaHns MHOTMMX cOoBLLecTB, perynMpysa YUCNeHHOCTb YNeHUCTO-
HOTUX, MONIIOCKOB, MENKUX MAEKOMUTAIOWNX — FPbI3YHOB.
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Knacc lNMruubl

CoBpeMeHHBIe ITHIBEI IIPECTAaBJIEHBI fojiee uyeM
8 ThIC. BUJOB, KOTOpbIe 00benuHeHsl B 35—40 or-
PANOB, COCTABIAIOIIUX 10 CIIOCO0Y NepeABHIKEHNA
TpU TPYOIbLI: Kuaezpydvie, WIN emarouwue;
feckuneevle, WUIN Oezarwuwue; niasarouwue,
HUIU NUH26UHDBL.

300JI0TH IpPeArnojaraioT, YTO IIepBbIe ITHIIBI
npousonutu okoao 180 MitH Jer Hasaj OT MeJIKuXx,
JIa3aBIIUX IIO JePeBbAM IIPECMBIKAIOIUXCH.

Cnoco0HOCTH IepeaBuraTbcs B Bo3myxe, 0jaro-
napsi IpeobpasoBaHUIO IMepPeNHUX KOHEYHOCTeH B
KpBLIbSA, HOJHOE PasjesleHne KPyros KpoBooOpa-
[[eHHs, COBEepIIIeHHbIe OPraHbl rasoobMeHa — JIEr-
KUe, TepbeBoil IIOKPOB, TEIJIOKPOBHOCTH U [pyrue
IIPOTPECCUBHBIE YePThI OPTaHU3aIuy — BOT HEIOJ-
HBIH IepedyeHb XapaKTePHBIX 0COOGeHHOCTEM ITHIL.
OHY TO3BOJIMJINA MTUNAM IMTHPOKO PAaCCeJIUThCA Ha
3eMJje, TPUCIOCOOUBIINCE K ODMTAHUIO B CAMBIX
pPa3IMUHBIX 9KOJIOTHUYECKUX YCIOBUAX.

OTne4yaToK apxeonTepukca.
IOpcknin nepuog. 150 MnH neT Hasap

MoaopoXHUK
nannaHackui

BenoronossIn
opnaH




Tunel nepbes

KoHTypHOE nepo MyxoBoe nepo

Onaxano

bopoaka
nepBoro
nopsaka

BTOpPOro

bopogka

nopsfaka
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BHewHWi BUG, U cTpoeHue NTulbl. Telo ITUIb
COCTOHUT M3 HEeOOJIBIIIOH I'0JIOBEI, O0LIYHO JJIUHHOK
1IeH, TYJOBUIIA 1 KOHEUHOCTEIH,

Kosxa y oTull TOHKAs, DOUTH JIMIIIEHHAA HKeJae3.
Hcknouenne cocTaBiifieT KONUUKOBA Jcere3a,
0COo0EHHO XOPOIIO pPas3BHUTaAA y BOJOIJIABAIOIMUX
OTHI[: CEKPET €8 HMCHOJb3yeTcsd NJIf CMAa3bIBAHHUA
IepheB U IIPEAOTBPALleHN X HAMOKAHUA.

BepxHaAA U HUIKHAA YEJIIOCTH, IOKPLITHIE POrO-
BBEIMH UexXJaMH, o0pasyioT knroe. OrcyrcrTBue 3y-
60B cy1iecTBeHHO 06JIer4aeT IoJIOBY ITHIIBI, a pas-
HOoOOpasHasa (hopMa KJIIOBa y IpeACTaBUTeIeH pas-
HBIX BHJIOB IO3BOJIAET UM HCIONB30BATL B MUIIY
ceMeHa pacTeHUHU (z2osylOu), HACEKOMBIX (J1acmou-
Ka), MeJKUX JKUBOTHBIX (C08bL) M Hake HeKTap
IIBETKOBBIX pacTeHuu (ronrubpu). Jlaxe y MeJIKUX
IOTHIL KJII0B MOKeT OBITh BecbMa MomueiM. Hanpu-
Mep, dyboHoc maccoii Bcero 50—60 r packychiBaeT
KOCTOYKH BHIIIEH.

Teso nTHUIL TOKPHITO NIepbaMHU. Ha KOHIIAX IMajib-
1leB 3aJHUX KOHEYHOCTEN MMEIOTCSA KOI'TH, a HHMXK-
HsAA YacTh HOT — Ye6Ka — IOKPHITA POrOBBIMH
IIUTKAMHU U JIMIIIeHA OIePeHNA.

ITo cTpoeruIo ¥ QGYHKIHMAM IePbA PA3HBIX YUaCT-
KOB TeJa CYILIecTBeHHO pasamndaiorcsa. OcHOBY ome-
peHHs 00pas3yioT KOHMYpPHbLE NepPbs, COCTOAIINE
U3 IIOJIOTO CTEPYKHA M PAaCIOJIOXKEHHOT'O II0 ero
Ookam onaxana. Onaxajo IpeACTABJIsIET COO0OH
YIPYI'yIo 3JacTUYHYIO IVIACTUHKY. PasnnuaioT KOoH-
TYPHBIE MAX06bLe, pYle6ble U KPOIOULUE NePbAL,
KpOMe 3TOro, UMeIOTCS NYX06ble nepbsa N nyx.
Ileprps peryasipHO CMEHSAIOTCA B IIpOIecce JUHLKH.

Ckener. ToHKUe KOCTH ¢ OOINUPHBIMH BO3YIII-
HBIMH IOJOCTAMH JeJIal0T CKeJeT MTHUILI JEIKHM.
IIpoyHOCTE UX OMOPHOM CHCTEMBI JOCTHUTAeTCH 3a
CUET cpacTaHusA MHOTHX KOCTeH elé Ha paHHHUX
CTaguAX HUHAWUBUAYAJIBHOTO PAa3BUTHUS, TAaK UYTO
YV B3POCJION NITHIGI BBl MEKAY OTAEJIbHBIMUA KOC-
TAMM YaCTO He3aMeTHBI.

ITo3BoHOYHUK cocTOMUT U3 INEHHOrO, I'PYLHOTO,
HMOACHUYHOTO, KPECTIIOBOIO M XBOCTOBOTO OTHEJIOB.
IIletinprit ormes BrJI0YaeT oT 9 10 25 MO3BOHKOB,
obaajzaeT 3HAYMUTENLHOM AJUHONW U OOJBINOH IIO-
JBUKHOCTBI0. Kak mpaBuiio, OTHIBI MOT'YT ITOBO-
payusaTs roygosy Ha 180°, a coBel — gaske Ha 270°.

PaGora mbiuwy
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bonblas
mbilya
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BHewHW BUE U BHYTPEHHEe CTPoeH e NTULLb]

MNMepBocTENEHHbIE
MaxoBkle
Kpbinbs

! BTOpOCI'EI'IEHH ble
MaxoBble
KpblnbAa Taz

Konunkosas L —
KOCTb

XBocTOoBbLIE

nepes \WetiHbIki oTgen

MO3BOHO4YHNKAE

 IpyauHa c kunem

IpyaHas knerka

Manbubi loneHb beapo

Cepaue  Jlérkoe Kenyaok  guurum
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Mo3xeyok

I'pynHbIe MO3BOHKH HECYT PEOpA, MOABUMKHO COUJIe-
HEHHBIE C I'PyANHON. ¥ OOJBIIHHCTBA COBPEMEH-
HBIX IOTHIL TPYANHA UMeeT KOCTHBIN Kit/llb, K KOTO-
poMy cJjieBa U CIipaBa IIPUKPEIJIEHBI emameib-
Hole mbLuybl. IToACHUYHbBIE IIO3BOHKH ITIOJTHOCTHIO
cpacraioTcsa MeXKAy co00if, ¢ IOAB3OIIHEIMUA KOC-
TSAMH, & TAKYKEe C KPECTIOBBIMHU U C YACTHIO XBOCTO-
BBIX ITO3BOHKOB. KpecTiioBBIX ITO3BOHKOB y IITHII,
KaK M Y PenTUJIHil, TOJBKO ABa. XBOCTOBOI OT/HeJI
cocTouT U3 6—9 MO3BOHKOB U 3aKAHUMBAETCS BEP-
THKAJbHOH KOCTHOH MJIACTHHKOH — KOIIUHMKOBOM
KocThio. Komunk — MecTo NpUKPEenJIeHusA XBOCTO-
BBIX IIEPLEB.

ITosic mepegHUX KOHEeYHOCTEl 00pasoBaH TpeMs:d
IapHBIMA KOCTIMM: BODOHBUMMH, JIONATKAMH U KJIIO-
yunamu. CkejeT nepegHeil KOHeYHOCTH, Ipeodpa-
30BaBIIEHCS B KPBLJIO, 3HAUNTEJILHO BUAOH3MEHEH
U COCTOUT M3 ONHOI IJIeUeBOii KOCTH, ABYX KOCTel
npenmniaedss (JIOKTEeBOM M JIVUEeBOH), HECKOJIBKUX
KocTel KuCTH (0oJbllIas 4acTh MX CJAMIACH) U TPEX
HeIOPa3BUTHIX IMAJIBIIEB.

IIpu mepeaBUsKEHUH IO CYIILIE BCS TSAMKECTH TeJia
IepeHOCHUTCA Ha Ta30BBIHM II0SC U 3aJHNEe KOHEYHO-
cru. Ilosic 3agHUX KOHEYHOCTE — Ta3d — chopmu-
poBaH U3 TPEX nap cpociuuxca kocrei. 1o cpexueit
JIMHUU TeJjla HA OPIOLIHOM CTOPOHE Ta30BbIEe KOCTH
He CBA3aHEI (OTKPBITHIHM Tas), 4To ZAET IITHIAM BO3-
MOJKHOCTH OTKJIAJBIBATh KpynHBIe aima. CKejer
3aHel KOHEeYHOCTH 00pasoBaH QIHNHHLIMU U Kpem-
KHUMH TpyOdaTbiMu KocTaMu. OH COCTOUT 13 OAHOMH
OeZpeHHOII KOCTH, CPOCIINXCA KOCTEH IroJIeHH, KOC-
Tell CTOIBI, 00Pa3yIONINX IEeBKY U YeThbIpe majbIia.

Myckynarypa nrun 6osee guddepeHnupoBaHa,
yeM y pbi0, aMm(OUOUHA U pPenTUINMA, 4TO 00yCa0BIIe-
HO 3HAYHUTEJNHLHO 0OoJiee CI0KHBIMA ABUKEHHUAMHU B
IMOJIETE, IIPU XOMAEHUH, JIa3aHUM U JOOBIBAHUU
muimu. Macca rpyAHBIX MBI, IPAKPEILIAIONNX-
cAd K Kuwiro rpyaussl, gocruraer 20% ot obmieit
MacChl ITUIIBI; OHU OIIYCKAIOT KPbLIbs. Jlexarrue
IO, HUMHU IOAKJIIOUNUYHEIE MBINIIEI, MOJHUMAIO-
miue KpbLJIO, UMEIOT HECKOJIbKO MEHbIINe pasMe-
pol. CiioxxHOI (D0 35 MBIIII) MYCKYJIATYPOil cCHAO-
JKeHBI 3aJHIEe KOHeYHOCTH.

HepBHaA cucrema IITHI] CJOXKHEe, 4YeM Y PeITH-
auii. Y ImocjiefHHUX Macca I'OJIOBHOT'O MO3ra IIpu-



KpoBeHocHas cucrema ronyos

Manbii kpyr
KposoobpalyeHns  flérkue

YetbipéxkamepHoe
Jlesoe cepaue
npeacepave
bonbLo kpyr
Mpasoe kpoBoobpauyeHus
npegcepaue
JleBbiii
xenyaodek
lMpasbivi
Kenyaodek

MEpHO paBHa Macce CIMHHOI'O MO3Ta, a y ITHI[ OH Bcerga 6GoJibiire
(v xypuabix — okKoJo 150%, y ronybeii — 250%). YKpyuHeHHe
rOJIOBHOT'O MO3Ta 00yCJI0BJIEHO B EPBYIO oUuepelb PAa3BUTHEM IIOJIY-
IIapuii mepeJHero Mo3ra U CBA3aHO C PAcCIIUPEeHUEeM ABUTaTeIbHON
AKTUBHOCTH W YCJOXKHEHHeM IoBeJeHUs. Mo03Ke4OoK o4eHb 00JIb-
LI0¥: 3TO O0'BACHSIETCA CJIOMKHBIMU ABUIKEHUSIMHU IITHIL, TPEOYIOIIH-
MH KOOPAMHAIIUY BO BpeMsA MMOJIETA.

OpraHbi 4yBcTB. OpraH ciyxa, KaK U y PeNTUJINI, COCTOUT U3 BHYT-
peHHero U CpegHero yxa. 3peHue y IITHI[ Pa3BHTO OUYEHb XOPOIIIO.
B oTiiruuie ot ampubuii, penTUANH 1 MIEKOITUTAIOIINX , 00UTAIOITNX
B YCJOBHAX MAJIOH OCBEIIEHHOCTH (HampuMep, B Iemiepax), cpeau
IITUI] HET BUJOB C HEJJOPA3BUTHIMHU IVIadaMu. [J1asHbIe A0JI0OKH KPYII-
HbIe, 0COOEHHO y IITUIL, AKTUBHBIX B CYMEPKH M HOYBIO (Co8bL, unu-
Hbl), a TaKKe y BBICMATPHUBAIOIIUX NOOBIYY uspanexa (scmpebwl,
KOPULYHbL, ODJIbL).

KpoBeHocHasa cucrema. OcHOBHAasA 0COOEHHOCTE KPOBOOOpAaIIIEHU A
IITHIL, — IIOJIHOE pasfejieHue 0OJBIIIOro U Majioro Kpyros KpoBooopa-
mieHusd, 6aarogapsa yeMy apTepuajbHasg M BeHO3HAd KPOBL He CMe-
muBaiorcsa. CepAine y HUX 4YeThIPpEXKaMepHOe, BEJIUKO II0 00BEMY,
COCTOHUT U3 IBYX IIPeJCEepAuil U ABYX KeIyZOUYKOB. AprepuanbHas
KpOBBb, UAYIIAsa OT JIEMKHUX IO JIETOUHOH BeHe, M3JIMBaeTCs B JIeBOe
npeacepaue, a OTTyla B JIEBBIM KeJyloueK, U3 KOTOPOro monanaer
B aopTy. BeHO3Has# KPOBBL IIOCTYyIIaeT B IIpaBoe IIpejcepjue, 3aTeM
B IIPaBBIi KeJIyJoUeK, a U3 Hero I10 JIErOYHbIM apTepusaM HallpaBJisd-

erTcd K JIETKHM.
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ObixarenbHas cicTema rony6s

Tpaxesn &
fonocoBott

annapar 1
Jlérkne

3agHue
BO3AyLWHbIE
MeLlwkKu

Ceppue v nTui paboraeT 6ojiee HHTEHCHBHO, YeM
Y BeMHOBOJHBIX W IIpeCMBIKaINuxcsa. Tak, ducio
cepAedyHbIX COKPAIeHHHU y TPaBAHOMU JIATYIIKH He
npesermiaer 40—50, a y cnezupsa mocruraer 730
B MUHYTY!

AbixaTtenbHasa cucrema. OT ITIOTKH ITHUILEI OTXO-
OUT AJIAHHAA Tpaxesd, pasiessaionasacsad B IPYIHOMI
II0JIOCTH Ha nBa OpoHxa. B mecrte pasgenenus Tpa-
XeHu NMeeTCA PaClUIupeHNe — HUNCHARL 20PMAHD,
B KOTOPOM PAacCIIOJNIOKeHbl T'0JIOCOBBIE CBSI3KH, BBI-
noaHAIOINe QYHKIINIO I'OJOCOBOT0 anmapara, 0co-
OeHHO CHJIBPHO PA3BUTOIO y IEBUMX U M3TATOIUX
IPOMKHE 3BYKH ITTHIL,.

JIérkue nTui UMeT rydyaroe crpoeHue. Bxo-
JdAIMe B HUX OPOHXHM PasBeTBJIAIOTCHA, 3aKaHUIUBA~
fACh TOHYANIINMU CJIETBIMUA OPOHXMUOJIaMU, B CT€H-
KaX KOTOPBIX HaXOAUTCSA CeTh KPOBEHOCHBIX Ka-
NUIAAPOB. YacTek OPOHXOB BBIXOAUT 3a IIpeleJabl
JETKUX, IPOJOJIKAACH B TOHKOCTEHHbIE 6030y UL-
Hble MeuKl, PACTIOJOKeHHbBIE cpeJli BHYTPEHHUX
OpraHOB M 3aXOASAINEe CBOUMH OTBETBICHHSIMH B
IOJIOCTH TPYyOUaATBIX KOCTeH M MeXKJy MbIIIIIaMu.
OcoGeHHOCTRIO ABIXAHUSA MTHIL ABJIAETCA TO, YTO
o0oraiméHHbId KHCJIOPOJOM BO3AYX IPOXOAHUT Ue-




pes JIETKUe ABAKABl — Ha BJIOXEe U HA BBIJOXE, BbI-
TeCHAEMbIH M3 BO3AYIIHBIX MEINKOB IIPH COKpa-
II[eHUM MBIIIIIL CTeHKHY TeJja.

NMuueBaputenbHaa cucrema. Ko 1HY poTOBOH
IIOJIOCTY HIPUKPEIJIEH OYeHb IIOJABUIKHBIN A3LIK.
CUIIOHHBIE JKeJIe3bl PA3BUTHI ¥ IITUI] HEOAUHAKOBO,
Yy HEKOTODPHIX (HAIIpuMep, Y KO30J0eB) IIOYTH OT-

CYTCTBYIOT.
¥ paja nTun JJUHHBIE OUIEeBoJ oOpasyeT pac-
ImMpeHre — 300, TIe NHINa HaKallJIUBaeTCd U

HayuHAET IepeBapuBaThca. ¥ 2oaydeil U3 CTEHOK
300a B IIepuo/ THE3A0BAHUA IITEHILOB BEIJCIIACTCS
JKHUPHOE TBODOXKUCTOE BEIIECTBO — «MOJIOYKO»,
KOTOPBIM OHU KOPDMSAT CBOUX IITEHILOB.

ITumieBox BeZET B TOHKOCTEHHBIN ABYXKaMep-
HBIH JKeJayAoK. B sKenesucTom oTaesie muima mozn-
BepraeTcs BO3JIEHCTBUIO CeKpeTa MUIIeBAPUTEIb-
HBIX JKene3. Beaen 3a »KejlesucThIM pacIIolaraer-
Cs TOJICTOCTEHHBIH MYCKYJBHBIA OTAEJ MKelyaKa,
BBICTJIAHHBIN IIJIOTHOM POTOIIOI00HON KYTUKYJIOM.
31eck mUIIa IIEPEeTHPAETCS CIeNUaJbHO IIPOIJIO-
YeHHBIMHY OTHUILEH KaMeIllKaMu.

ToHKH#A oTAeN KHIIEeYHHKA OTHOCUTEJIBHO
OJUHHBIN. B mersie gBeHagmaTuNepCTHON KHUIITKK
JIEKHUT MOMMKeNyToUHAad sKejle3a. SalHasd KUK
YKOpOUeHa U OTKPBIBAETCS B KJIOAKY.

BoigenurenbHasi CACTEMA IITHIL IPHUHITAIINAIL-
HO CXO/JHA C BRIJEJIUTEJIHFHOU CUCTEMO PENITHIINH.
Ona mpeAcTaBieHa IMOYKAMM, PACIOJIOMEHHBIMN
B yIIyOJIeHUWH Tas0BBIX KocTeill. OT HUX OTXOIAT
MOUYETOYHUKHU, OTKPBIBAIOIIIHECHA B KJIOaKy; Mode-
BOTI'O IIY3BIPSA HET.

MonoBas cucremMa caMIlOB IIpeJCTaBJeHAa ce-
MEHHHKaMH, OT KOTOPBHIX OTXOAAT CEMANPOBOLEI,
HAyIIHe IapajjejbHO MOUETOUYHHKAM M BIIamalo-
e B KJIOAKY.

ITonoBasi cucremMa caMOK COCTOUT U3 OJHOIO —
JIEBOI'0 — SMYHHUKA U JeBoro ainesoxa. [Ipasnie
AUYHUK U ANIEBOJ He PasBHUBAIOTCs, UTO paclie-
HUBaeTCA Kak Ipucoocobiienue, obJieruaroriee
TeJIO B IOJIETe. SINUHNK — 3epHHUCTOE TeJO Helrpa-
BUJIBHOKM (POpPMBI, JIerKalllee CIepenH JIeBOH IT04-
Ku. CospesBliilee SHUII0 U3 IIOJOCTH TeJa IIoIafaeT B
BODOHKY SINIEBOJZa ¥ TPAHCIOPTHUPYETCHA 110 HEMY
nanee. Becs mmepHo/i IPOOBHIKEHUS SUIA IO AHAIE-

Mo4yenonogkle OopraHbl

ronyts

Camey
CemMeHHnK

MoueToyHnk

Knoaka

Hefopa3sutsii
npasbiu
anlyeBon

CemMeHHOM

ny3bIpéK

Knoaka
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BOJIY 3aHUMAET Y KYPUlbL OKOJIO CYTOK, YV TOJIy0ss —
41 gac.

PazsmHOXeHMe 1 pasBuTUe. BHyTpeHHee OILIO0-
IOTBOPEHUE IPOUCXOAUT B HAUAJILHOI YACTH Aie-
Boja. Biarogaps cokpallleHUIO CTEeHOK dAiineBoja
OILJIOJIOTBOPEHHAA ANIEKJIeTKa IIepeMellaeTca I10
HaAOpaBJIEHUIO K KJjoake. Bo BpeMsa [ABHIKeHHUs
SAWUIA 110 TOJIOBBIM ITYTAM HAYWHACTCA Pa3BUTHE
3apojIblia.

s panbHENIIero pa3BUTHA Heo0X0oJuMa TeM-
neparypa 38—39,5 °C. Cobuamogerne HeoOXOH-
MBIX YCJIOBHUI 00ecreunBaeTCs NP HACHKHBAHNNA,
Y pasHBIX BUAOB OTHIL AWl HACHIKHABAIOT WJIH CaM-
Ka, WIh caMell, a nHorga u oba mo ouepenu. He-
KOTOpbI€ NTHUILI COBCEM He HACHXHUBAIOT HAHIL.
Hanpumep, aBcrpanuiickue OoJibuieHozu (copHble
KYpbl) 3apblBAalOT AWIA B CIENUAJILHO COOpPYIKae-
MbI€ KY4HU PACTUTEJbHBIX OCTATKOB, THHEHHE KOTO-
PBIX TOAJIEPKUBAET IIOCTOSHHYIO BEICOKYIO TeMIIe-
parypy. BOJBIIMHCTBO HOTHI[ HACHMKHBAIOT SHIa
B I'He3/ie.

K xoHmy sMOpHOHAJBHOrO Pa3BUTHSA IITEHEI]
IpH IIOMOIIH POroBOro Oyropka Ha KOHIE KJIIOBa
paspynraetr CKOPJIYIOBYIO 000JOYKY AHIla U BBIXO-
auT HapysKy. [locTamGproHasbHOE pa3BUTHE ITEH-
I[0B, HAUMHAIOIIEEeCs C BBIXOJAOM U3 AHIEBLIX 000-
JIOYEK, CYIIeCTBEeHHO pa3jinuaeTcsa ¥ pa3HbIX BUIOB.
ITo creneHn (hU3UOJIOTHUECKOUN 3PEJIOCTHA MITEHIIOB
B MOMEHT BBLUIYILJIEHUS IITUIL AeJAT Ha JBe I'PyII-
Ibl — BEIBOJAKOBBIX M NTEHIIOBEIX. ¥ 6bLEOOKO-
6blX MMUY TTEeHIbl CpPa3y NOCJieé BBLIYILJIeHUS
MOKPBITHI TYXOM, 3pAYHe, MOI'YT HepeaABUraThCA U
CaMOCTOATENbHO HAXOJUTHL KOopM. Bapociable nTu-
IbI 3aIUINAIOT BBIBOJOK, IIEPUOAMYECKH I'DEIoT
IITE€HII0B, 0OCOOEHHO B ITepBhIe JHU KHU3HHU, IIOMOora-
I0T B IIOMCKax kKopMma. K aroil rpymme orHOCATCS
KypoobpasHbie, 2yceobpasHvle, iypasiu, Opodut,
cmpaycvl. Y nmeny06bLx nmuy, INTEHIL BHaYa-
JIe cJelsle, IIyxXue, rojible nin cjaaboonyniéHHbIe,
He MOT'YyT IepeIBUraThCs, NOJT0 OCTAIOTCSA B 'He3/ie
(v BopoObmHBIX — 10—12 nHeil, y HEKOTOPHBIX
OTHUI, — J0 ABYX MecsIneB). Bcé aTo BpeMsa poaure-
JI¥ UX BRIKAPMJINBAIOT 1 o6orpesaior. K aToii rpymn-
e OTHOCATCS 201Yy0u, nonyzau, 60podvunbvLe, OLm-
JL000pa3HbLe 1 MHOTHE JApyTrue.
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Yarnka

3konoruyeckue Tunbl ntuy. leorpaduueckoe
pacmpocTpaHeHue IITHL, UCKJIIOUYUTEeJEHO IIIHPOKO.
OHH B IIPOLECCE IBOJIOIUHY IPUCIIOCOOHINCH K ca-
MBIM pa3HooOpasHbBIM MecTaM OOMTaHUA U 3aceisd-
IOT MPAKTHUYECKH BCIO [IOBEPXHOCTH IIJIaHETEI, IIPO-
HHUKAas Ha ceBep J0 caMoro IoJioca, a Ha Iore pac-
CeJMBINNUCH HA mobeperkbe AHTAPKTHULI.

Kunerpyabsie u OecKuiieBble OTHIIBI 00pasyioT
MHOIOUYMCJIEHHBIE 9KOJIOTUUYEeCKIe TUIIBI U PACIIPO-
CTpaHeHbI IPaKTUYeCKU IOBCEMEeCTHO.

ITmuywsr cmened u nycmwvLlHb. Y cmpayca
a@puKraHcKoz0 KOHTYDHBIE IEpPbs CIYKaT JIMIIb
3alIUTON OT HAJAINIMX Jydeld cOIHIA UJIH OT HOY-
HOM IIPOXJIabl; KPBLIbS MaJibl U cj1abel. B yumem
cayuae cmpayc Ha Gery Ipud pPe3KuX IOBOPOTaX
HOJb3yeTCA UMY Kak pyaaMu. I'pyauHa JIHALIEHA
kuiasa. Kpenkue, HeoOpI9aliiHO CUJIbHbBIE U JIIMHHBIE
HOTH OTJAHYHO NPHUCHOCODJIEHBI K JINUTEJbHBIM
mepexojgaM u OnicTpomy Gery. Ha Horax ocrajnocs
aunIb 1o ABa naibita. O0uTas B HOJNYIIyCTBIHHBIX
paiionax Adpuxu u ApaBuu, cmpayc MOMKeT 3a
KOPOTKOE BpeMs 1IpoberaTs 60JIbIIIOe pacCTOsSHNE.

IImuywst 6000émo6 u nobepedcuil. Boxomna-
Balomiue IITUILI, HATPUMED I'yceoOpasHble, — 9TO
BOJHBIN 9KoJioruuecKuii Tui. OcraBasch NTHIIAMU
JeTaloluMu, Iyceo0pasHble XOPOILIO IIPUCIIOCO0-
JeHbl K IIJIAaBAHWIO, HBIPDAHUIO U XOMKIEHUIO II0
deMJye. B nuie y ogHUX mpeo0sagarT pacTeHHud,
y IPYI'HMX — KHBOTHBIE, HO CMEIIaHHBII KOPM Xa-
paKTepeH AJsi OOJILIIUHCTBA. Teso ryceobpasHbIX
pPaBHOMEPHO IOKPBITO I'YCTBIM HEPOM M ITyXOM.
TosmmuHa mepbeBOro MoKpoBa OoJbllas, BO3AyXa
MeKAY IIepoM M IIYXOM MHOTr0. I9TO O0BACHHAET,
moYeMy 2ycu U ymru Tak HerJayooKo CUAAT B BOJE.
KupHO cMasaHHBIE IIepbA, OOUJIBHEIM ITyX BMecTe
C BO3JVXOM He IIPDOIIYCKAaIOT BOAY, a TaKiKe 3alqn-
IAIOT TEJIO OT OXJIaKIeHUA.

Benbin




Popma Tesa ryceodpas3HbIX YIJIUHEHHAsd, 00Te-
raeMas. Horu BBIOJHAIOT pPoJb Bécea. OHH OT-
HOCHUTEJIbHO KOPOTKM M HECKOJBKO OTCTABJIEHBI
Hasaj, 4YTOo JejaeT IIOXOAKY BecbMa CBOe0OpasHOiA
(BmepeBaJKy), 0COGEHHO Y Yymok, HO IIOMOTaeT IIpHu
IJIaBaHUM U HEIPAHUY. TpU mepeHUX Mablia uMe-
IOT IJIaBaTesbHbIe Imepenonku. Illes y HeKOTOPBIX
(manpumep, y .Jzebedeil) nauHHAS, CIIOCOOCTBYIO-
mas qo0bIue KopMa Ha JTHE BOJOEMOB.

BosoTHBIX NITHIL IPEACTABIAET OTPAL AUCMO00-
PpPa3HbLX, B KOTOPBIA BXOAAT yanau u aucmot. Be-
JIbLL aucm CeJINTCS B MeCTax, e MmoJisd U gyra obsi-
3aTeJIbHO IlepeMeKaroTcs 0OojloraMu W 0O3EpaMH.
Kopmom emy caysxaT MieKomnuTaooue (MbIIIT, 3aii-
JaTa), IpecMbIKaIoIIuecs, 3eMHOBOAHBIE (0cobeH-
HO JIATYIIKH), PBIOBI, KPYIHLIE HACEKOMBIE M HX
JUYUHKHY, YepBU. OCOGEHHOCTHU CTPOEHUS TeJa auc-
ma OTpaskaioT IpucrocoblieHrne K TaKkoMy o0pasy
JKU3HU: BBICOKHE HOT'UM U IJIHUHHAS IIed Jar0T BO3-
MOMKHOCTH pacUIupuTh 0030p, CIequTh 3a yberaro-
IIUMHU YKHUBOTHBIMU, OBICTPO CXBATBIBATH JOOBIUY.
Kpowme Toro, [inHHBIE HOTH ITO3BOJISIOT 3aX0AUTH B
BOJIY M OXOTHUTHCS HA MEeJIKOBOIbe. OCeHBIO U 3UMOii /{
BOZIOEMBI 3aMepP3aioT, U AUCblL YIeTAIOT Ha IOT. \ /
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M rHeenvLe xuuynuwiu 06pasyior O0JIBIIYIO I'PYI-
Iy — 9TO OpJbl, 2pU@bL, scmpebol, COKOLbL U AP.
B cTpoenmn Ha IEepBBIH IJIaH Y HUX BBICTYHAIOT
IPU3HAKH, CBSA3AHHBIE C XUII[HBIM 00pasoM KH3-
HH: MOIIHBIE JIallbl, CHAOKEHHEBIE OCTPBIMHY, B BUJE
KPIHOYKOB, KOT'TSAMM, KOTOpPBIE ABJAIOTCA OCHOBHBIM
opyImeM JIOBa W yMepluBieHus nodosiun. Kprou-
KOBHIHBIA KJIIOB IpPHUCIIOCOOJeH K pa3pbIBaAaHUIO,
4 MHOTZA U YMEePIIBJIEHUIO 2XePTBLI. [[HeBHbIe XU~
HUKMA HMMEIOT OCTpOe 3pPeHHe, Y MHOTI'MX TOHKUH
CIIyX, CUJIbHBIE KPBLIbsa. OHU OTHOCATCSA K ITEHIL0-
BBIM OTHIAM. B BocnmuTaHMU NOTOMCTBA IPUHUMA-
10T yuacTue oba poguresis. Camxa o0bIYHO KpPyIIHEE
caMIia, a He Hao00poT, KaK Y O0JILINUHCTBA IITHIL.

Hounble XUuWHUKW, UIA COBBI, UMEIOT Ba-
HBI€ 0COOEHHOCTH IIOBEJEeHMUA U IPUCIIOCODIEHUA K
CyMepeuyHO! M HOUHOU 0X0oTe. XapaKTepHBIN Ipe-
CTABUTENb — (PUAUH. DTO KPYIIHAA NTHUIA C MOIII-
HBIMH JlallaMU, CHA0KEHHBIMU KPHUBBIMHU OCTPBIMHU
KorTaMu. Eé ueTBEpTHIH majiel; MOKeT IOBOpAa-
HBATHLCH Bnepé,u ¥ Has3an, HO IIpH 3aXBaTe HallpaB-
JIeH B CTOPOHY, B peayJjbTaTre fobbrda o0xBaTbIBa-
eTcs CO BceX CTOpPOoH. KIIIOB 3arHyT KPIOYKOM BHHU3
A CHYXXHUT IVIAaBHBIM 006pasoM A paspbIBaAHUSA
sxeprBel. OnepeHue MArKoe, 0OMJILHOE: OIEePeHLI
faxke Jiambel 40 Korteii. MaArkme maxoBwle Iepbs
HOKPBITEI 0aXpoMOil — aT0 npuciocobenue K 6ec-
myMHOMY moJiery. I'masa ¢puiuna oueHb BeJINKH U

MNepo coBbl

Gaxpoma,
3arnywaroujas
wym npu nonére

dunuH




OYEeHb YYBCTBUTEJbHLI: OH BUJAUT B IIOJIyMpake 1 Houblo. IUraza pac-
IIOJIOYKEHBI Ha IIepeJHeil CTOPOHE IOJIOBbI — ITHILA, CIEJ0BATEIBHO,
obJyiajlaeT OMHOKYJIADHBIM 3peHueM. PuiiH MTATACTCA JKUBOH TO0BI-
qen.

SHAYUTEJLHYIO IIOJb3Y 3eMJIEeNEJHI0 IPHUHOCAT COBBI CpegHel
BEeJIHUYMHBI U MEJKHE — YULACMas co8a, 60L0MHAL, CePAL HEACbLIMD
U OCOOEHHO MAJIEHBKHI Cbly. OTH ITHIBI IIUTAIOTCA B OCHOBHOM
MBIIIAMMY, MOJEBKAMU U APYTHMU I'PLIBYHAMM: OJWH CBIY, HCTpPED-
JIsisi TPBIBYHOB, cOeperaeT eXXeroJHo IIOJITOHHEI 3ePHA HA ITOJISAX MU
TaKoe jKe KOJHUYeCTBO 3eJI€HOH Macchl pacTeHnil. [Jia rHe3goBaHnA
COBBI pasbUBaIOTCA Ha ITaphl, caMell IPUHUMAaeT yJyacTue B BBIKapM-
JINBAHUU IITEHIIOB.
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ITmuywst neca npucnocobieHsl K JIA3aHBIO 110
CTBOJIAM J€PeBbEB, TAe OHM HaxXOAAT B TpeluHax
KOPBI, IIOJ KOPOil ¥ B JpeBeCHHE MHUIIY: JUYHHOK
JKYKOB-JIPOBOCEKOB, KOpOemoB, JiyboenoB. OHU
COCTaBJIAIOT 9KOJIOTHUYECKHI THUII APEBOJIA30B, UJIHN
JATIIOB. ' '

Haszemnvre kunezpyodvle nmuyvL, THe3IAIN-
ecd W KOpMAIHecs MPEeUMYIeCTBEHHO Ha 3eM-
je, — KYypooOpa3Hvie. ITOT OTPAJ, COCTABJISIOT IITH-
OBl IVIABHBIM 00pasoM pacTUTeJbHOAJHbIE, 3€PHO-
sAfHbIe, PA3LICKUBAIOIIE KOPM Ha 3eMJIe, a II03TOMY
MAJIO JleTaioiue. I¥ HUM OTHOCAT (pa3arnos, uroeer,
Kyponamoik, nepenejiog. BaxkHble O0BEKTHI IPO-
MBICJIOBOM OXOTBEI — TeTepeB U IVIyXapb — TaKiKe
mpejcTaBuTeNu aToro orpsza. Cpexu Kypoobpas-
HBIX MHOTO IIPEJKOB JOMAIIHUX IITHIL: HAaIpUMep,
banKuscKue Kypul Jajau HadyaJlo COBPeMEeHHbBIM I10-
poiaM JOMAIIHUX KypP, Ce8epoamepuranckas Um-
Oellxa — TIPEJIOK JOMAIITHUX WHIEEeK. ¥ Kypoobpas-
HBIX KOPOTKWI KJIIOB, OKPYIJIOE ILIOTHOE TeJo,

Mmyxapb

Bonbwon

BaHkuBckue
Kypbl




3enéHbiv
oaTen

CUJIbHBIE HOTH C KPYIHBIMH IaJbIlaMUA 1 HEPEAKO
C KpPeIKHMM KOIrTAMH (MMH pasrpebaroT 3eMJIio,
CHer'); KPBLIbS KOPOTKHE, XOPOIIIO IIPHCIOCO0IeH-
HbIe JJIA OBICTPOrO B3JIETA BBEPX B clIyyae Hamaje-
HAsS XMIOHUKOB. KypooOpasubie He coBepriaioT
JajlbHUX NEPeJETOB, U IPYAHBIE MBIIIIbI, IPYIH-
HA, a TAaKXKe KWIb Y HUX HeBEeJIHKH.

IMunzeunbL IPUHALIEIKAT K YHCJY TEX PeIAKHUX
OTHUIL, KOTOPhIe B IpoOILecce 3BOJIIOIUHN VTPATHIIH
CIIOCOOHOCTS K IOJIETY B CBASH C IIEPEX0l OM K 00H-
TAHUAIO B BoJe (KaK TIOJNEHH HJIU MOPIKH Cpenn
muekonuramomux). I[IMHrBUHBI HaceaAT mOpe-
UMYIIeCTBEHHO aHTapKTHUUYECKUEe MOpPs, I'He3LACh
Ha JbJaX U Ha OeperoBeIxX cKaJyiax. Temo mx 1o
¢opme HanmoMuUHAET NTOABOAHYIO JOAKY. Koctm
IIOTePANIN BO3AYIIHEIE MOJOCTH. Kpblaba npespa-
THJIAChL B JIACTHI; JIAIlbl C IIJlaBaTeJbHBIMU IIepe-
IMOHKAMH OTOABHHYTHI Ha3aJ M CJIYMKAT PYJIAMU;
XBOCT KOPOTKHUH, xKeéCcTKU. TolcThIi MOAKOMKHBIH
CJIOM KUpa NpegoXpaHseT NUHIBMHA OT XOJO0JA.
ITo 3emuie aTa nTHUIIA XOAUT MEJAJEHHO, HO MOYKET
IOPOXOJUTE IIO HECKOJIBKO KHJIOMETpPOB H Jaxe
3abuparbCca HA CKAJIEL.

Koponesckui
MUHIBUH




Pasnuualorcsa OTUNB 1 110 obpasy xusHu. Ha
OIpeeJIEHHBIX TEPPUTOPHUAX B TeUEeHHE rofa JKUBYT
ocednvie 6udvL nIMuy, — 60po0vl, CUHUYbL, B0PO-
not 1 ap. Ceupucmeanu, cHezupu, MHOTHE CO8bL —
Kouwyrouwjue 6udbL: TOC/IEe Ce30HA DadMHOYMKEHUS
OHH KOYYIOT Ha pacCTOAHHSA B COTHH KHJIOMETPOB,
HO He IOKUIAIOT IPEeJLesIOB OIpeeIéHHON IIPUPOJ-
HOI 30HBI. MHOrume NTHUIBI COBepIIAIOT JaJIbHUE
mepesiéTel. ITO Ce30HHOE fABJIeHHEe B MKU3HH ITHI,
KOTOpO€e BO3HUKJIO B IIPOIleCcce BBOJIIOLIUU II0J] BO3-
JeyicTBHEM IIePHUOJNYECKUX M3MEeHEeHUI ITOTOAHBIX
yCI0BUM, CBA3AHHBIX CO CMEHOH BpeMEH roja.
Ilepenémmuole nmuy bl CIIOCOOHBI K aCTPOHABUTA~
LU, T. €. K BEIOOPY HYKHOTO HanpaBJIeHUd Iepe-

Nacrouka




JIéTa II0 IIOJIO}KEeHUIO COJIHIIA, JYHEI U 38831, Ilpu-
4yéM oOIee HaIpPaBJIEHNE MOJETA KOPPEKTHPYETCS
[0 DPa3JIUYHBIM TreorpauuyecKMM OPHUEHTHUPAM:
NTUOBLI TIPU TepeéTax IMPUAEPKUBAIOTCA Pyces
PeK, JIeCHBIX MacCHMBOB M T. [I.

3HayeHWe NTUL B IPUPOJe U AJIA YyeioBeKa Be-
auko. Hu ogHY NTHIY HENB3s CYHHUTATDL TOJIBKO II0-
JIEBHOU WJIM TONBKO BpeaHOoi. Hanmpumep, Bopo6eu
¥ HEKOTOpbIe 3ePHOAAHLIE ITHILI IINTAIOTCS CeMe-
HaM¥ KYJIBTYPHBIX PACTEHUI 1 MOTYT CKJIEBLIBATH
B cajgaxX COYHBIE ILIOJbI, OJTHAKO CBOMX IITEHIIOB
BBEIKaPMJIUBaIOT HACEKOMBIMH, B TOM YHCJIE BpeLi-
TeJIAMHU CeJIbCKOXO03AUCTBEHHBIX KYJIbTyp. MHOrue
OTHOBL (JCABOPOHKL, 20Y0U, WezNbl, nepenéirKu
M [p.) IHUTAIOTCA CeMeHAMU COPHAKOB M TaAKHM
00pa3oM OUMINAIOT OT HUX ITOJS. XHUIHbIE ITHIILI
VHHUTOKAIOT OOJBIIIOe KOJIHNYECTBO MBIIIEBIIHBIX
IPBIBYHOB, HUTAIOTCA I1aJaJbl0 U, CIIeI0BaATEIbHO,
HMEIOT BaXXHOe CAaHUTapHOe 3HaYeHUe.,

BopoHa cepas
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* | Bonpockl 1 3agaHus

1. OnummuTe ocoG0eHHOCTH BHEIIHEro BU/A M BHYTPEHHEI0 CTPOEHHSA
nTuI. BelgenuTe 0ocOOEHHOCTH CTPOEeHUs, obecnedynBalomue BO3-
MO{HOCTB ITOJIETA.

. Kaxoro ctpoenne nepa ntunel? PacckaXuTe 0 3HAYEHUU DPa3Iud-

HBIX TUIIOB IIEPHEB.

YeM HepBHASA CUCTEMA IITHI] OTJIIMYAETCA OT HEPBHOM CUCTEMBI IIpe-

CMBIKAIOMHUXCA?

Kaxue oprasel 9yBCTB HauGojiee XOPOIIO Pa3BUTH ¥ TITUIL?

Kakue OTHeJbI COCTABJSIOT NMHUILEBAPUTEIbHYIO CHCTEMY IITHIL?

Yro TaKOe «ITUYbE MOJOKO» ?

BoiZleiuTe M3 ONMCAHUS CTPOEHHUSA [JBIXATEeJIbHOW CHUCTEMBI IITHI]

xapaKTepHble 0COOEHHOCTH BO3AYIIHBIX MeIIkoB. [laiite omnpeze-

JIeHHe TIOHATHA «BO3AYIITHBIE MEIIKH» .

7. B uéM 3aKJII0YAETCH MEeXaHU3M JBOMHOTO ABIXaHUA ITHIL?

8. Cocrasbre Tabauny «CpaBHUTENbHAA XapaKTePUCTUKA DPeITHIINI
u ntuny» . CoenaiiTe BLIBOJ O TOM, KaKHe KPyIIHbBIe HI3MEeHEHU A IIPO-
M30ILIH TPU (POPMUPOBAHUU KJyacca ITul (pabora B MalbIX rpym-
max).

9. Kak usMeHsfeTcsa reorpauueckoe pacipocTpaHeHHe ITHIL 10 ce-
soHaMm roga?

o UA W W

JlabopaTtopHas pabota
Bermoaaure paborsl Ne 154, 155 na c. 117—118 (Pabouas TeTpasib).

*B |P360Ta C KOMTMbIOTEPOM

O6paTtuTech K 9J€KTPOHHOMY IIPHJIOKeHHIo. V3yunTe maTepuas
¥ BBITIOJIHUTE IIPE/JIOKEeHHbIe 3aJanusd.

@ NHTepHeT-CCbINKY

1. http://www.floranimal.ru/classes/2606.html (O0maa xapaxTe-
PHUCTHKA, CHCTEMAaTHKA)

2. http://www.sbio.info/page.php?id=134 (OcobenHocTn OpraHu-
3alUU ¥ KUBHEIesITeJTbHOCTH)

MTuubl — BbICOKOOPraHU30BaHHbIE TEMNOKPOBHbIE MO3BOHOYHbIE XWBOT-
Hble. KoXa y HUX MoYTh nuieHa xenés. Teno nokpbito nepbamu. lNepeaHve
KOHEUYHOCTU Mpeobpa3oBaHbl B KPbifbs. BONBLIIMHCTBO NpeacTaBuUTENel crnocob-
Hbl K MonéTy. HepeHasa cuctema BbiICOKOpa3BuTa; 3peHue octpoe. Cepaue HeTbl-
péxkaMepHoe; Kpyr KpoeoobpalyeHus nonHoctbio pasgeneHbl. CTpoeHue
[bIxaTenbHOM cMCTeMbl obecneqmMBaeT HacbllueHWe KPoBM KMCIOPOAOM Kak Ha
BAOXE, TaK M Ha Bblgoxe. Yeniocru, ycaxkeHHble 3ybamn y Nnpeakos NTul, — pen-
TUNWUIA, Y NTUL, 3aMeHEeHbl NErKM POroBbIM KNIOBOM.




Knacc Mnekonuratowue, unu 3sepu

Miaexonurawomnue — HanbGolee BHICOKOOPTaAHH30-
BaHHBIH KJIaCC TO3BOHOUYHBIX KUBOTHBIX.

IIpegxkaMu APEBHUX MJIEKONMUTAIONINX ObLIH
JpeBHUE PenTHJINU, ellé He YTPATUBIINEe HEKOTO-
PBIX UepT, Ipucymux ampudbuam: caadboe oporose-
HHE KOYKH, HaJINYne KOMKHBIX JKeJIE3 U DAL APYyTIUx
npusHakoB. Takoil npegKoOBOIl IpyIIIOA CYUTAIOT
36epo3y0bLx penmuauil, 3ydHas CUCTeMa KOTOPBIX
CXO/HA ¢ TAKOBOH Y MJIEKOIIUTAIOM[UX.

MiekonuTalOMe XapaKTePU3YIOTCA BBICOKKM
pasBUTHEM HEPBHOI CHCTEMBI, 1 B OCOOEHHOCTH
KOPBI OONIBIINX IOAYHUIAPUN; ITOJHLIM pas3feseHn-
eM KPYI'oB KpOBOOOpAaI|eHUA U TeIJIOKPOBHOCTHIO;
MOSABJIEHNEM aJbBEOJIAPDHBIX JIEFTKHX C HaubOOJb-
1Ieil MOBEePXHOCTHIO ra3oo0MeHa M, CIeLoBATEIIhb-
HO, BBICOKMM YPOBHEM OOMEHHBLIX IIPOIECCOB;
NOsIBJIEHUEM OpI'aHOB, NO3BOJSAIOIIMX BbIHAIIHU-
BaTh JETEHBIIIA B TeJle MaTepHd U BBIKAPMJIHBATH
ero MOJIOKOM, | Ap.

CoBpeMeHHBIE MJIEKOMUTAIONUE IIPeCTaBIeHbI
aBymsa noxkJiaccamu: Ilepsossepu (O0nonpoxod-
Hote) 1 Hacmosawue ssepu (Cymuamote u ITnayen-
mapmbwLe).

K nmameHTapHBIM, UK BBICIIAM 3BePSAM, OTHO-
cuTcs GONBIIMHCTBO COBPEMEHHBIX MJIEKOIHTAIO-
LHUX, KOTOPbIe pacnafaioTcsa Ha MHOTOYHCIEHHBIE
U1 pasHooOpasHbIe OTPALLI, BKJIAKUaIIue 4,5 Thic.
Buj0B. Biarogapa BBICOKOII OpraHmMsamuy KOpPBI
MO3ra ILIalleHTapHble CMOIJIM PAacCejJUTLCS He
TOJILKO IIO BCEH CylIlle 3eMHOTI'0 I1Tapa, HO U II0 Bce-
my MupoBomy oKeaHy, IPOHUKJIN Ja<e B BO3LYIII-
HYIO cpeny (nemyiue Mbluil), THE BHIJEPKUBAIOT
KOHKYPEHIIMIO C IITHI[aMU.

CrpoeHMe mnlayeHTapHbIX MAEKONUTAIOLWWX.
Teno cOCTOUT M3 I'OJIOBEI, II€H, TYJOBHUINA (IPyA-
HOIl M OpIONIIHOHM OTHENBbI) W XBOCTA U IOKPBITO
KOXKel.

Ko)XHbIi MOKpPOB 00pasoBaH u3 JABYX CJIOEB:
HapYKHOI'0 — BIHAepMUCA U BHYTPEHHEro — co6-
CTBEHHO KOXKH. DIMHUAEPMHUC JaéT HAYAIO MHOTHM
IIPOMU3BOJHBIM KOXKH: HIVIAM, BOJIOCAM, KOI'TSM,
KONBITAM, poraMm, delllye, Pas/IMYHBIM JKeJiesaM.
ITox Kosxell PACIONOKEH CIOH IONKOMKHOMN 3KHPO-
Boi kKJyerdarku. OCOOEHHO CHJIBHO OH pasBUT




y BOAHBIX 3Bepeil (kKumoe, mioaeneil) u 'y BUIOB,
BHAJAOIIUX HA 3UMY B CHOAYKY (cycaukxku, cyp-
Ku, 6apcyrxu 1 ap.). [J1a HUX KUD BO BpeMsA CIAY-
KM CIYXHUT OCHOBHBIM 3HePreTHYeCKHM MaTepHa-

JIOM.
IInsa MIEKOIUTAIOMINX XapaKTeDEH 60/10CsH-
HOU, WIN Wépcmuolii, NOKPOE — IIEePCTh.

JInins HEMHOTHE BUABL B IIPOIECCe 9BOJIIOIUHU BTO-
PHUYHO IIOJHOCTBHIO MJINM YACTUYHO YTPATHJIU €T0 B
CBSI3U C OpHUCIIOCO0JIeHNEM K OIIPEeIeJIEHHBIM YCJIIO-
BuaM odburanusa. Tak, He ©UMeEIOT BOJIOC Je/lb@UHbL,
V KUMO08 ecTh TOJIbKO 3aYaTKH BOJIOC Ha rybax. Bo-
JIOCAHOI IIOKPOB IepuogudecKky meHsercsa. CmeHa
BOJIOC, UJIM JUHBbKA, Y HEKOTOPBIX IIPOMUCXOAUT ABA
pasa B roJ, — BECHOH U oceHbIO. B psage ciayuaes
IpH 3TOM U3MEHsIeTCs X OKpacKa IIepPCTH, Jellaio-
mas KUBOTHOE MeHee 3aMeTHBIM B TOT MJIM MHOM
ce30H rojia. Hanpumep, 3asy-6esikx 3UMOUA IIOKPHIT
Oesioif IMIEPCTKOM, a K BeCHe MeHdAeT €€ Ha Ccepo-
sKénTyo my6oKy. Ocobyio KaTeropuio BOJOC IIPen-
CTaBJSIOT 6UBpUcCCcHL. DTO OYEHDb JIUHHBIE KECT-

CTpoeHMe KOXXHOIo NoKpoBa
MMeKonuTalwWmux -

Snugepmuc Bonoc
lMoakoxHas
KneryaTka ' Kokiitie
W peLenTopsl
! *:
Xupopas lMotoBas

JxKesnesa

CanbHas
Jxenesa

¥ e

\_KpoBeHocHble
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KHe BOJIOCHI, BBEIMOJHAIONINE OCA3aTENbHYIO (PYHK-
nuoo. B 0CHOBaHMM BOJIOCSAHOIO MeIIKa W B €ro
CTeHKaX paclojaraloTcsa HepBHbIe OKOHUYAHUA.

Konnesnie Gasanru manbies IOLABJISIOMIENO
OosBIIMHCTBA 3Bepeil HECYT POroBble IPUIATKH B
BHUJIe HOT'Tel, Korreil niau xonslT. X o6paszoBanue
U CTPOEHUE HAXOAATCHA B IIPSIMOI CBASH C YCIOBUSI-
MH CYIeCTBOBAHUS 1 00pasoM JKWUSHU 3BepeH.
Hanpumep, xoneiTo nowadu — wujpeaabHOE NpHU-
cmocobyenne K 6ery mo OTKPBLITBIM CyXUM IIPOCT-
pPaHCTBaM CTeled; KOITH KOIIaYbUX, KOTOPHIE
MOTYT BTATHBATHCH, JAIOT BOZMOYKHOCTL HECJBIIII-
HO IOJKpPAacThCA K Jo0OBIUe.

KosxHble Keyie3bl y MIECKOMUTAIOMHIX PAasHO0G-
PasHEI IO CTPOEHHUIO U (PDYHKIUAM: IIOTOBLIE, CAIb-
HbIe, maxyuue, MmiaedHble. CeKpeT KOMKHBIX MKeJés,
KaK " Apyrue lnaxyudue BBIJEJIEHUS, CIAYIKUT HAU-
Bosiee BaXKHBIM CPeJICTBOM BHYTPHUBHLOBOIO O6IIIe-
Bubpuccol HUSA — XHUMHUYECKO! CHUTHaJu3aIluei. JKusorHEIe,
~ HMeIOIHe OIpeJeJIEHHble YYAaCTKHM OOHTAHUSA, OC-
TaBJSAIOT METKH Ha 3aMeTHBIX MpejMeTax; s3amna-
XOBbIe METKH OCTaBJAIOT POAUTENH Ha JeTEeHBI-
max, B raesze u T. 1. MiieuHble JKeJieasl IIpeacTas-
JAIOT c000Ii BUOUBMEHEHNE IIPOCTHIX TPYOUaTBIX
IIOTOBBIX JKeJie3. Pacmosiosxenue »Kené3 M COCKOB
pasiauyHO. VY Ja3aioliuX II0 AEPEeBbAM 00€3baH
U BUCAIUX BO BpeMs KOPMJIEHUS JIETYYHX MBIIIeH
HMeeTCsA TOJBKO IIapa COCKOB Ha rpyau; y Geraro-
IIUX KONbLMHBbLX COCKH PAaCIIOaraloTcad TOJBKO B
IIax0BOil 00JIACTH; Y HACCKOMOAOHLLX U XUULHBLX —
TAHYTCA ABYMS PANAMHI II0 BCeil HMMKHeIH IoBepx-
HOCTH TYJOBHIIA. YHCJIO COCKOB CTOMT B IPAMOM
CBSI3H C INIOJOBUTOCTHIO Buga. Hanuuue maewrnsix
Jocené3 — BaxkHeilillee mpuobpeTeHNe 3Beped —
II03BOJISEeT BBIKAPMJIMBATH JETEHBIIIEHI MOJOKOM;
9TO [JaJI0O Ha3BaHHe BCeMy KJaccy.

KoxHble MOKPOBBI UrpalOT OTPOMHYIO POJb B
TepMoOperyaAanuu miaexonuraoomux. IITépcerHbrit
IIOKPOB, a Yy BOAHBIX BUAOB (Kumbt, MOJIEHU) —
IMMOAKOKHEBII CI0M KUpa ImpefoXpaHsaeT TeJIo OT 13-
JmiIHe norepu Temia. VICKII0UNTeIbHO GONBITYIO
DPOJIb B TENJIOPETYJAANHUN UTPAET CUCTEMA KOMHBIX
KPOBEHOCHBIX cocynoB. IIpu pacmupenun cocymos
KOYKHM TeIUIOOT/aya PEe3KO YBeJIWYUBAETCH, IIPH
CYKeHNUH, Hao00pOT, CUJIBHO COKPAILIAeTCH.
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Ckener. XapaKTepHbie 4ePThI B CTDOEHUHU ITIO3BO-
HOYHOT'O CT0Ji0a MJIEKONMUTAIINUX: IIJIOCKHE IIO-
BEPXHOCTH TMO3BOHKOB, MEXJAy KOTOPBIMH DPacIio-
JaramoTcda XpdAlleBble AMCHH, YETKO BRIpAXKeHHad
paCUJIeHEHHOCTD ITO3BOHOUHUKA HA OTHAEeJIBI (IIeii-
HBIi{, TPYAHON, IIOSICHUUYHBI, KPECTIOBBIA, XBOC-
TOBOI1); TOCTOAHHOE YHCJIO IIeHHBIX IO3BOHKOB —
cemb. I'pyanOl oTgen cocrouT ud 12—15 mMO3BOH-
KoB. K mepegHMM Ipy/JHBIM T03BOHKAM (OOBIUHO
K CeMH) IpPUYIEHAIOTCA peébpa, COeJUHEHHBIE C
rpyaunHoi (McTuHHBIE pEOpa). OcTanbHbIe IPYAHBIE
II03BOHKH HeCcyT pEébpa, He JoX0oAAIue N0 TPy AHHBL
(tosxHBIe Pé6pa). I'pyauHa mnpencraBigeT cobOM
CerMeHTUPOBAHHYIO KOCTHYIO IJIACTHHKY, 3aKaH-
YUBAIOIUIYIOCA YIJUHEHHBIM XPSAIIOM — MeYeBH-
HBIM OTPOCTKOM. B MOACHMYHOM OTAEJe YHUCJIO II0-
3BOHKOB BapbUPYeET OT ABYX A0 AeBATH. OHM HECYT
pyaumeHTapHble pédpa. KpecTmoBslii 0TAEJ COCTO"
HUT Jalle 13 YeTLIPEX CPOCHINXCHA ITO3BOHKOB.

Yepen MJIEKOIMTAIOMIUX XapaKTepusyeTrcs OT-
HOCHUTEJIBHO KPYITHOW MO3roBoii KOpOOKOii, 4YTO CBA-
3aHO ¢ OOJIBIINMI pasMepaMu I'OJIOBHOT'O MO3Tra.

OcHOBa IJIEUEBOro mosca MJIEKONHUTAIOIUX —
sonarka. KJIOUHs! UMeTCS Y MIeKOINTalomuX,
rnepegHue KOHEYHOCTH KOTOPBIX COBEPIIAIOT pas-
HOOOpa3HEIE CIOKHBIE ABUKeHUA (00€3bAHbL), U He-
IOPAa3BUTHL MM OTCYTCTBYIOT ¥ KONbLMHbLX U OPY-
rUX 3Bepeil, IepeMeNnjalIuX KOHEUHOCTH BHAOJIb
IJIMHHOI OcH Tejia, Haupumep y cobarx. TasoBblil
MOSIC COCTOUT U3 IIaPHBIX MOAB3NONIHBIX, CENaJIHIL-
HBIX 1 JIOOKOBBIX KocTell. CKejleT mapHBIX KOHEU-
HOCTeil coxpaHdeT 4epThl CTPOEHMSA IMATUIIAION
KOHEYHOCTH, XapaKTepHOH MIJs BCEeX Ha3eMHBIX

Ckenert KMCTH pasnn4YHbIX MNeKoMUTaloLWnX

Kpbino netyuen Nacr Pyka
MbILUW KnTa yenoeeka




Yepen Bonka

MnevyeBon Nosic
YyenoBeKa

TasoBbIA NORAC
YyenoseKa

TazoBas KocTb

NpyaHas wWwieTKa YyenoBeKa

Anapparma

Knrouuya

Jlonarka

1Mo3BOHOUHBIX. OHAKO B CBA3KM C pasHooOpasuem
YCJIOBHUH CYIIeCTBOBAHUA U XapaKTepPOM MCIOJIb30-
BaHUA KOHEYHOCTEH JeTald UX CTPOEHUs pasiud-
HBI. B ocofeHHOCTH 9TO KacaeTcsi KUCTH. ¥ GBICTPO
Oeraromux XUBOTHBIX (snowadeil, oseHell U Ap.)
KOHEYHOCTHU 3aKAaHUYMBAIOTCA KOMBITOM; y IIJIaBaio-
MUX — KUMO6 U miojeHeil — TpeobpasoBaHbI B
JIACTHI; y JIETYUMX MBIIIEl — B Kpblubsa. Jlazalo-
e MIeKONUTaoIue, npumamst, objaagaioT XxBa-
TATEJbHON KOHEYHOCTBHIO C OOJBINIMM NIaJbIEeM,
IPOTUBOMOCTABJIEHHBIM YETBIPEM OCTAJILHBIM.

MbiweyHaa cucrtemMa y MIEKONUTAIONUX IU}-
(bepenmupoBaHa u Tpe[cTaBieHa MHOKECTBOM
pasHoobpa3HO PACIIONIOKEHHBIX MYCKYJIOB. Xapak-
TEePHO HAJIHU4YHUe KYyNnos000pasHOH MBIMIILEI — JUa-
¢pazmovL, poOJb KOTOPOIl 3aKJOUYaeTcsi B H3Me-
HeHUU O00BEMA I'PYAHONM IIOJOCTH IIPU ABIXAHUU.
3HAYHNTENBHO Pa3BUTA MOJKOXKHAS MYCKYJaTypa,
OPHBOAAINAA B JBUYKEHHE YUACTKU KOKHU (HarpH-
Mep, IIpU OMeTUHHBAHWUU 3Beps). Ha siume oHa
npejacTaBleHa MUMHUUYECKON MYCKYJATypoOii, 0co-
OeHHO Pa3sBHTOM ¥ IPUMATOB.

pyauvHa
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FonoBHOM MO3r YenoBeKa

CrpoeHue rnasa

Papgyxka

CetyaTka

3purensHbli
Heps

239,

Xpycranuk

3pavok

Porosuya

Mo3xedok

Kopa 6osnbwmx nonywapuii
mo3ra

Gopo3sabl

U3BUnNHBI

MnekonuTalowme cnocobHbl K CIOXHOMY
npucnocobuTenbHoMy nosegeHuIo

TI'onosenou mo3z XapakTepu3yeTcsa KPYMHBIMH
pasmepaMu. PasBurue mepesHero MO3ra BhIpaa-
eTCcsl B OCHOBHOM B pa3pacTaHUM KOPHI.

CiloKHOe MOBeIeHNe MJEKOIUTAIOINX, MHOTO-
oOpasHble peaKIMH HUX HaA pasjindyHble BHEIIHHE
pasjgpakeHusd IIPsAMO CBA3AHBI C IPOrPeCCMBHBIM
pasBUTHEM KOPHI IOJIyIIapuii mepejHero Mosra.

V 60JbIIMHECTBA BUIOB OHA He IVIafKas, a obpa-
3yeT MHOTOYNCJIEHHBIEe 60PO3/bl, yBeIudnBaoIne
eé romanbk. KpynHelil Mmoskedok guddepeHapo-
BaH Ha HECKOJIBKO OTJEJOB, UTO CBf3aHO C OUEHb
CJOKHBIM XapaKTepoOM ABUTraTeJIbHOH aKTUBHOCTH
3Bepeil. :

Opzanwsl wyecmeé pasBuThl xopormro. IIpu mo-
MOIIIM OpPIraHOB OGOHHHHH MHUBOTHLIE OIIO3HAIOT
BpAaroB W ApyTr Apyra. MHorue asepu 4yBCTBYIOT 3a-
max¥ 3a HECKOJBKO COT MeTpPOB M CIIOCOOHBI OOHA-
PY’KHBATh MUILY, HAXOAAMIYIOCA IOJ 3eMJIEH: Ha-



NIPDUMED, B0JIKU U JIUCLL 10 3allaXy OTBICKUBAIOT I'DHISYHOB, 3aTAUB-
IIUXCA B HOpaxX. B opran ciryxa, KpoMe BHYTDEHHETO U CpeJHero yxa,
BXOJAT €IE ABA HOBBIX OTAENA: HAPYIHCHBLUL CALYX0601L nPpoxod u
YUWHA PAKOEUHA, KOTOPAA OTCYTCTBYET TOJLKO ¥ BOAHBIX M IIOJ-
8eMHBIX oOurareseil. YIIHAd PaKOBUHA BBINOIHAET POJIb JIOKATOPA,
(hoxycupyroniero 3ByK. (BcromMHHTE, Kak BenyT cebd cofaka Wiau
OOMAUWLHAA KOW KA, TIPUCIYIIHBAIOIINECS K PA3INIHBEIM IIOPOXAaM.)
Y papa XKUBOTHBIX OOHapy’XKeHa CIIOCOBGHOCTHL K 3BYKOBOH JIOKAIIAH
(9x0MIOKanMM), T. €. CIOCOOHOCTE BOCIPUHUMATD OTPAYKEHHBIE OT Pas-
JUYHBIX IPEAMETOB 3BYKH (WM YIBTPA3BYK) U Garofaps aToMy OpH-
€HTHPOBaThCsA B mpocTpaHcTBe. Kpome XOpPOIIO M3BECTHBIX B 3TOM
OTHOIIEHUH JIeMYLUX MbLULell, TAKOH CIIOCOOHOCTHIO 06IaaI0T KU O-
oopa3srbie (Oenb@Punst), 1acmonozue (MOJLEHL) U 3eMLEPOTLKU.

Oprassl 3peHUA B IKU3HU MJIEKOIIUTAIONNX NMEIOT MeHbIllee 3Ha-
JeHue, yeM y nrun. Ha HenoxBusxHEBIE TpeAMeTHI MHOTHE MJIEKOIIH-
Tarolre 00LIYHO 00paIaloT Majo BHUMAHUSA, U K CTOSAIINEMY JeJIoBe-
KY MOT'YT BINIOTHYIO MONOUTH Jake TaKUe OCTOPOYKHBIE 3BEepH, KaK
JIMCHIIBI, 3aHIbl, Jocu. OCOGEHHO Pa3BUTO 3PEHUE ¥ HOUHBIX 3Bepei
U KUBOTHBIX OTKPBITHIX JaHAMA(GTOB (aHmu.ionst). ¥ JeCHBIX 3Be-
peil 3apeHue MeHee OCTPOoe, a y IOJ3eMHBIX — IJIa3a PeJyIIUpPOBaHbL U
MHOTZA 3aTAHYTHI KOXKMCTOU MEePeNoHKoH (caenviut, cienoil kpom).
IIBeTHOE 3peHMe pasBuTO cyabo. IIouTH Bech CIEKTp CIOCOOHBI pas-
JIMYaTh JIUIIb BeIcIIHe 06e3bsaHEl CTaporo Ceera.

Ixonokauusa

CrpoeHue
yxa

bapabaHHas
nepernoHka

- - BonHbl M3ny4é&HHoro
EscraxueBa Tpyba Ctpemeyko 3BYKa
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CrpoeHue Xenyaka
KOpPOBbI

MuweBapuTenbHas, AbIXaTenbHan
cucrembl cobaku

- Muieson
Xenygok
lMe4yeHb

ToHKkan kKnika

Mpsimas
KuLKa
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MuuweBapuTenbHas cUCTeMa CJIOYKHasA, YTO BhIpayKaeTca B yAJIH-
HeHUHU NHUINeBAPUTEJBbHOIO TPaKTa, B 00JbIIel, yeM y APYTUX I03BO-
HOYHBIX, ero suddepeHIupoB