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Joporne wecruknaccHNKn!

B arom yuebHOM rojay Bbl HauMHaeTe M3ydyaThb HO-
BBIN yuebHBIM npeamer — Ouosioruto. buosorusa —
HayKa, a TOYHee, KOMILJIEKC HayK O KU3HH, O KHU-
BBIX OPraHM3Max, B COBOKYIHOCTH COCTABJIAIOIINX
JKHUBYIO IIPUPOAY.

Y4eOHHMK, KOTOPBIM BhI JIep)KUTe B PYyKax, Ha-
apIBaerca «HKuBoil opraHusm». KoHeuHO, MOMXHO
ObL10 Ha3BaTh y4eOHUK 1pocTo «OpraHusm», Belb
00'beKThl HEKUBOU TIPUPOALI, O KOTOPOU BbI y3HA-
JIA B HAUAJBHOM IIIKOJIe U HAa YPOKax IIPUPOAOBeIe-
HAA B D KJjacce, HeJIb3sA Ha3BaTh OPraHM3MaMH.
[TosToMy OYEBUAHO, YTO Pe4b B yueOHUKe IOHIer
00 o0'beKTax KuBO mpupoabl. Ho cioBa «XU3Hb»,
«KUBOM» (opranuam), <«XuBas» (IpuUpoja) IOJA-
YEePKUBAIOT ABUYKEHUE, U3MEHeHMe, CI0MHYIO pa-
60Ty, IPOTEKAIIIYIO BHYTPU KaxKJ0ro OpraHnu3ma,
BHYTPH CO00ILIECTB OPraHU3MOB.

B aToM rogy HaMm ¢ BaM# IPEACTOUT OIPEHesIUTh
MOHATHE «3KHU3Hb», OTBETUTH HA BasKHbIe BOIIPOCHI:
«ITouemy Takux pasHbIX 10 hpopme, pasMepam, I0-
BeJIEHUIO M 3HAUEHUIO B IpPHUpoAe OOBEKTOB, KaK
fpaxTepuro, rpud nonbepe3OBHUK, JIECHOW JIaH/BILI,
A0s0HI0, cobary, cjaoHa, 00e3bAHY U YeJOBeKa,
MOKHO Ha3BaTh >KUBBIMU oprammaMamMu? UTo HMX
oobenuaser? Ilouemy poboTa, KOTOPBIA MOYKeT
MMETh BHEIIIHEee CXOJCTBO C YeJIOBEKOM, MOXKeT BbI-
MOJIHATH OIpPeAeIeHHYI0 paboTy u jaxe «ayMarb»
(pemaTts 3a1auM, UTPATH B IIAXMAaTHI 4 JID.), HEJIb3d
Ha3BaTh KUBBIM oprasuamoM? Yem opraHusMel OT-
JIMYAIOTCA OT O0'BEKTOB HEMXUBOU IIPUPOABI? »

Ha sTi 1 apyrue BOIpOCHI Bbl OTBETUTE, U3YUHUB
OTKPBITBEIN BaMu y4yeOHHMK. TOJXbKO Ba)XHO IIO-
MHWTBH: U3YUUTh — BTO HE 3HAYUT 3ay4UTh, T. €.
BBIYYUTH HAM3YCTh. 3ay4YHBaHMe TEKCTOB Ilaparpa-

CTpoeHwue XunBbIX
OpraHnsMoB

KuzHeneatTenbHOCTb
opraHMsmoB
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OpraHuam v cpepa

MynsTMeanHoe NpUnoXxeHue
K y4ebH1Ky «Buonorus.
JKuBon opraHmnsm»

NOMOXKET Nerko

W C NHTEPECOM OCBOUTD

HOBbIW MaTepman
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(hoB yuebHUKA 6€3 UX OCMBICJIEHUS He JacT BaM BO3-
MOXXHOCTH Pas3MBIILIATH, aHAJIW3UPOBATH, OTBe-
yaThk Ha BOIIPOCHl. Yurasa TeKeTr yyeOHUKA, He OT-
BlIeKaiTech. YuraiiTe COCpPENOTOYEHHO, paccMart-
puBaiiTe PUCYHKH, 3ajaBaiiTe cebe BOIPOCHI, CTa-
paiTech OTBETUTH HA HUX WJIM HAWTU OTBET B TEKC-
Te yuyeOHUKa. ObyyeHMe TOJIBKO TOrJa CTAHOBUTCH
MHTEePEeCHBIM, KOrJa IMOHATHO, YTO M 3aYeM uayda-
enIn!

Kaskas rema pasMeleHa Ha HECKOJBKUX PasBo-
porax. OHa COAepKUT OCHOBHOM yueOHBIN MaTepu-
a1, KOTOPbIA BBI JOJIKHBI 00s3aTeIbHO M3YUYUTH,
¥ JIOIIOJIHUTEJIbHBIM, 0003HAUYEHHBINA 3HAKOM » .

B HekoTOpBIX maparpadax Bbl BCTPETUTE TEKCT B
paMKe U3 3eJIeHBIX TodeK. OOGpaTuTe Ha HEro BHU-
MaHMe. ITO JIOOONBITHRIE CBEAeHUA 10 TeMe mapa-
rpaga, KoTophle mpurogAaTca BaM B Oyaymem. Ho
ecJi Bbl MO3HAKOMUTECh C HUMHU ceifuac, B Jalib-
HelilreM BaM OyZeT Jierye usydaTh OHMOJIOTHIO.

B konue rakaoro naparpada Bel HaieTe BOIIPO-
Chbl, OTBeYas Ha KOTOPbIe IPOBEPUTE CBOU 3HAHMA.
Takske pekoMeHAYI0 BaM 00A3aTEJILHO BHIIOJHHUTE
3ajsaHmsa B pabouyeil TeTpagu U PemIuTh TecTwl. s
ynobcTBa HOMeEpa 3THX IPAKTHUYECKUX 3ajaHui
BBIJIeJIEHBI 3eJIeHbIM LiBeTOM. B Terpaau misa sa6o-
PaTOpHBIX PaboT M cAaMOCTOATENbHBIX HAOMIOneHUA
BbINIONTHUTE JiaboparopHble pabotei. IlpeacraBbTe
cebe, 4TO BBl — HAUMHAKOIIWI YYEHBIH, 3alIAIINATE
pe3yabTaThl CBOMX HAOJIIOAEeHUH B TeTpalb u 00si3a-
TEeJIBHO MOCTapaiTech CAeJaTh BHIBOJABI UK «HAYY-
HbIE» ITPEAIIOJIOKEeHUA.

Bonpmyo momoines HNpyM M3Yy4YEHUM Kypca Bam
OKaXKeT KOMIBIOTEPHBIN AMCK, CO3MaHHBIA K yueld-
HUKY. Biarozapsa emy JasKke CJIOJKHBIE BOIIPOCHI
CTaHYyT IIOHATHee U JOCTYIIHee.

M3yyenue »KMBOro OpraHusMa — 9TO HA4YaJso my-
TH K IIO3HAHUIO }KUBOU IPUPOJBI, YaCThI0 KOTOPOit
MBI ¢ BAMU ABJIAeMcA. X0Uy IOMKeJIaTh BaM YAAa4u B
MO3HAHUMU camMoro ceds, CBOero Mecra B OKpYy:Ka-
wIingeM Bac MHp€ KHBBIX OpPraHH3MOB H CBO€TrO
3HAYEHUS B YAMBUTEIbHON KU3HUA IIPUPOJBI!

Aemop
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‘ YemM XXunBoe otnuyaercsa
OT HEeXXUBOIo

OBbeKTbI XMBOW NPUPO- Mup KUBBIX CYIIECTB Halllel IJIaHeThl OYeHb PA3HO-
Abl — 3T0 XMBOTHbIE 1 pac- obpaseH. UTo0bl yOeauTLCA B 3TOM, HE HAJO COBEpP-
TeHu, rpmﬁbl u 6aK'repMM — lIaTh OJaJieKHe INIyTellleCTBHA B TPOIIHMYECKHe Jieca

OT O4eHb KPYMHbIX 0 Adpuru unu IOxHOM AMmepuxu, JIOCTATOYHO BEI-
HUYTOXHO Manblx cyllecrs, TJIAHYTH B OKHO, a elle Jiy4ile — IIOWTH B IapK, Jec,
He BUAVMBIX [T1a30M Ha ayr. IIpucMoTpurech, nmpucaymanTrechb, 1 mepex

BAMHM OTKPOETCH YAMBHUTENbHBI MHDP KUBBIX CYy-

IIIeCTB.
KoneuHno, npe:xae Bcero, aTo pasjudyHbBIE pacre-
HUS, HaCeKOoMBble, NITHILBI, MJeKonuTawmmme. HMx
MHOT0, OHU XOpOIIo 3amMeTHhI. Ho — ¥ BRI yiKe 3Ha-
€Te 3TO — U B KAaIlJle BOABI U3 JIVKH, B KaXXKJI0M KO-
MOYKe IIOYBbI 00MTAIOT KHBbIe cyllecTBa. Bce oHHM
O4YeHB pasHBIe IO pazMepaM, OKpackKe, IoBe-
JEeHUI0 1 MHOI'MM, MHOT'UM JAPYTHAM

IIPU3HaKaM. ok 4




Ho Bcex ux 00'beIMHSAET IJIaBHOE — 9TO JKUBEIE Op-
TAHU3MBI. JTO »KHBBIE CYIIIEeCTBa, WJIM OPraHM3MEI,
croco0HBIE K CAMOCTOATEIBHOMY CYIIeCTBOBAHUIO,
ITouemy e MBI cuuTaeM, 4To rpud, JaHBIII, 3a-
A1, 0abouka — 9TO KUBBIE OPraHU3MBEI, 8 KPUCTAJLI
KBaplia, KOMeTy, JeAsiHble COCYJIbKH OTHOCUM K 00b-
eKTaM He)XuBoil npupoasl? JlaBaiiTe pazbepeMcs.
OxassiBaeTcs, HeCMOTPsS Ha MHoroobOpasue dopm,
BCe JKMBbIe OPraHU3Mbl UMEIOT KJIETOYHOE CTPOeHHe
¥ CXOJIHBI I10 COCTaBy 00pasyioliux ux semecrs. Tax,
U CJOH, W HAJOeIJIMBasg MyXa COCTOAT U3 KJETOK.
Knaerxa — aT0 Menpuaiinasg yacTh OpPraHM3Ma, BbI-
MOJIHAOIIAsA BCE JKU3HEHHO HeoOXo uMble (DYyHKIIMU.
OpraEuaMsl OBIBAIOT OXHOKJIETOYHBIMM, HaIpuUMep
HEKOTOpble BOAOPOCIH, OaKTepuu, ¥ MHOI'OKJIETOY-
HBIMH, B KOTOPBIX BCE KJIETKH TE€CHO CBA3aHBbI MEXIY
coDoii. Hekotopble 0bbexTbl
W HEXWBOW NPUPOAbLI:
NNaHeTbl, KoMeTa, MuHe-
panbl, CHer X
v neq,




OcCHOBHbIe NPU3HaKN XXNBOro
obmMeH BelecTs
nuTaHue
BblgeneHue
ObiXaHue

pOCT n pasButue
pasapaxXumocTtb
NOoABUXHOCTb
pa3sMHoOXeHue




[euxeHwne

Mekay OpraHm3MOM M OKpYKalolleil cpeloil IIPOUCXOAUT oOMeH
BerecTB U sHeprun. OJHU BelecTBa OPTraHU3M IIOTJIOMIaeT ¥ UCIIOJIb-
3yer, Apyrue, Ha060pOT, BBIBOAUT BO BHEIIHIOK cpelay. B Hem npouc-
XOJAT CJHOMHBIEe IIPOLECCHl, B pe3yjbhTaTe KOTOPBIX M3 IIPOCTHIX Be-
miecTB 00pasyloTca CJIOKHBIE; OHM HMAYT Ha IOCTPOEHME Teja opra-
Hu3Ma. B cBoio odepenn, CIIOXKHBIE BellleCTBa pacnajgaioTca Ha DoJee
NpocThie, IPHU 3TOM BhlJleJIeTCA HeoOXoauMas A KU3HeJeATeIbHO-
CTH oOpraHmamoB sHeprus. OOMeH BellleCTB HeBO3MOKeH 0e3 IBYX
Ba’KHBIX, HO IIPOTUBOMIOJOKHBIX IPOLIECCOB — MNHUTAHUA W BhIJeJe-
Hud. IIpu nuTasuyu opraHusM IoJiydyaeT U3 BHeIIHell cpelibl He00X0-
AUMBIE MHUTATEJIbHbIE BEIleCTBa, KOTOPbIe B JajibHeNIleM IepeBapu-
BaeT B IIpollecce NUIeBapeHus. BrifieleHne — 2TO yJajeHue Hellepe-
BapeHHBIX OCTATKOB IHIIH, a TAK)Ke BPEJIHBIX BEIeCTB, 00pasyeMbIX
B IIpoliecce KH3HeleATeIbHOCTH opranuadma. O6MeH BelecTB obecne-
yHuBaeT BOCCTAHOBJIIeHHe, POCT U paﬁo'ry KJIeTOK OpraHMa3Ma.

s noanep:KaHuA CBOeH KU3HEAeATEeJbHOCTH KHUBbIe OPraHU3MbI
HyskJaoTca B 9Hepruu. OHa BBICBOOOKJaeTcs M3 IMUTATEJbHBIX Be-
IIeCTB NPU HAJUYUM KUCJIOPOJA, & KUCJIOPOJ IIOCTYIaeT B OPraHU3M
B IIpOIlecce AbIXaHUA.

#KuBble OprasEu3Mbl PacTyT U pas3BUBAOTCA. POCT NpouCXoAUT 3a
cueT noTpebAeMbIX OPraHU3MaMy IUTATEIbHBIX BEIeCTB, IIPU 3TOM
pasMephl OpraHU3Ma yBeJIUIUBAIOTCH.

|9



HekoTopble AepeBbs,
xusyLime 1000 v bonee
net, gocTuraiot

8 BbicoTy 150 MeTpos
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PaszBurue — 3TO M3MEHEHME B CTPOEHHUM Opra-
HU3MAa UJIKM ero oTaeJbHBIX dacTei. OOBIUHO Takue
H3MEeHEeHHUs CBA3aHBI C BO3PAcTOM, HAIIpUMeD, V MO-
JIOABIX OJIEHE# BHIPACTAIOT pora, OJIOBACTHK IIpe-
BpalllaeTcs B JIATYIIKY, PacTeHUEe 3aliBeTaer.

JKuBple oprasuambl 007a7al0T pasapaKHMOC-
ThIO, T. €. CIOCOOHOCTHIO pearupoBaTh Ha HM3MeHe-
HUSA B OKpYJKaloleil cpene.

Yr1o6BI BBIKHTH, OHH AOJIYKHBEL YYTKO pearupo-
BATh Ha BCe MBMEHEHUS BHEIIHEH cpelbl, a TaKKe
Ha M3MeHeHHsd, MPOMCXOAAIMe B HHUX CaMHX.
BenomEHRTE, KaK BegyT ce0a KOMHATHBIE DAaCTeHUsd,
CTOAIME HA MOJOKOHHMKE M XOPOIIO OCBelllaeMble
TOJIBKO C OAHOM CTOPOHBI. JINCThA Yy HUX BCerja mo-
BEPHYTHI K CBETY.

T'oBOpPAT, YTO MKHU3HL — 9TO ABHI/KEHHEe. JTO Bep-
HO JIJIsI BCeX XMBBIX OPraHM3MOB, U IIpeJe BCero
JUISl JKUBOTHEIX. JKMBOTHEIE NOJI?KHBI OBITH AKTUB-
HBIMH, 4TO0OBI JOOBIBATH cebe MHUINY, cIacaTbCA OT
Bparos. Pacrenusa rakike o0safaroT IIOJBHAKHOC-
THIO, Bellb UX JIMCThA JOJIKHBI «IOMMAaTh» JYy4u
conHna. OMHAKO UX JABHIKEHUSA ropaszo MeJJieHHee
U He TaK 3aMeTHBHI.

Ba)xumas ocoOeHHOCTHL JKHMBBIX OPraHU3MOB —
CIIOCOOHOCTH K Pa3MHOKEHHIO, T. €. BOCIIPOU3BeJe-
HUIO cebe moo0HBIX. OTO OAUH U3 I'NIABHBIX [IPU3HA-
KOB JKHBOTr0, 0Jarogapsa KOTOPOMY Ha 3eMJje Ipo-
IOJIIKAeTCHA ¥KU3Hb.

Pacresus u KMBOTHBIE — OTO KHBBIE OPraHU3-
MbI. ¥ HMX MHOro oOmiero, HO €CTb M Pa3JIu4Yui.
JTo0, Impexae BCcero, crnocod nuTaHusa. 3eJIeHble pac-
TEeHUS CIOCODHBI CAMOCTOATEJBHO 00pPa3sOBBIBATH
NUATaTeJbHbIE BEIllecTBa, MCIOJb3YyA SHEPruio CBe-
ra. JKXMBOTHBEIE MTUTAIOTCA TOJHKO M'OTOBBIMH Bellle-
CTBaMM, AaKTHUBHO 3arjaThiBasd MHUILY.

Poct pacrenuii He OrpaHWYeH, T. €. OHH MOIYT
pacTd B TedyeHMe Bceil »KM3HU. BOJBIIMHCTBO KH-
BOTHBIX PacTyT A0 OIIpe/leJIeHHOI0 BO3pacTa.

MuBoTHBIe NOABMIKHBEI. PacTeHUs CIOCOOHBI
JIHIIIb K OI'PaHHYEeHHBIM ABHMEeHHuAM: JHAaHBL 06BH-
BalOTCA BOKPYI' OMOPbI, MHOTHE IIBETKM 3aKpbIBa-
jorcsa Ha HOoub., OIHAKO 3TH IepeMeljeHus Hecpas-
HUAMBI C JBHIXEHUSAMU KUBOTHBIX.

JKWBOTHbIE NUTAIOTCA MOTOBLIMU BELLEeCTBaMM



b' \ MNMpoBepbre cBOU 3HaAHUA
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10.
11.
12.
13.

Ha xaxue napeTsa yuyeHbIe Je/IAT dKUBYIO IPUPOAY?
Yro 0611ero B CTPOGHUM BCEX KUBBIX OPraHU3MOB?
Yem pacTeHUs OTJIUYAIOTCS OT KHBOTHBIX?

Kak nuraiorcsa pacreHus?

ITepeunciuTe OCHOBHBIE IPH3HAKH JKHBOTO.

Y10 Taxoe 00MeH BelecTB?

B ueMm cymiHOCTE NUTAHUA?

Y10 TaKoe pasgpaKuMoCThb?

IToueMy ABMIKEHUSA }KUBOTHBIX 00Jiee AKTUBHBI, UeM JABUIKEeHUHA pac-
TeHun?

KaxoBa poJib BbljIeJIeHUS B }KU3HHA OPTaHU3MOB?
Crnioco6HBI JIM pacTeHuda K ABuixennio? IIpuBeguTe mpuMepsl.
Bemmoaaure sagasug Ne 6, 7 za c. 6 (Pabouas rerpaab).

Bruibepure nmpasunpabiil orBer. Tecr Ha ¢. 6—8, BapuanT 1 (Tec-
TOBBIE 3aJaHuA).

O yeM CBUIETEJILCTBYET CXOACTBO B CTDOEHHM PACTHUTEIHHBIX U YKH-
BOTHBIX 0pI‘aHH3MOB?

‘ PaGoTa ¢ KOMMNbIOTEPOM

O6parnrecs k guncky. Usyuynre MaTepHalJ ypoKa M BHINOJHUTE
peaJIoyKeHHbIe 3alaHus.

UHrepHer-ccbinka: www.darwin.Museum.ru/expos/floorl/live-
planet/4 03.htm (I'1aBHEBIE OTIMYHSA YKUBOTO OT HEXKHUBOTO).

Xusble opraHu3Mbl UMEIOT CXOHOEe CTpoeHne. M CBOWCTBEHHbI BCe

OCHOBHbIe npu3Hakun xueoro. OpraHu3aMbl NUTAIOTCA, Oblllat, ABUTAIOTCA,
Pa3MHOXAIOTCs, PacTyT W pa3BuBaloTcs, obnagaioT pasgpaxmMmMocTbio.
Mexay HUMM U OKpYXKaloWen Cpefon NOCTORHHO NPOUCXoauT obmeH ge-
LWEeCTB U IHEepruu.

Y pacTeHuit 1 XMBOTHbIX MHOMO OBLEro, HO CyLEeCTBYIOT WU Pa3NUYUA.

OCHOBHbIe pa3nnydma CBfA3aHbl C ocobeHHOCTAMU nMUTaHKA, pPoOCTa,
OBUXEHUSA.
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Bopna

conuv

MuHepanbHble

1,0—-1,5%

HEOPTAHNYECKWE
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BELLIECTBA

2. XMmunyeckmm coctaB KIeTku

Brl y:xe 3HaeTe, 4TO Bce XUBBIE OPraHU3MBI CXOJHBI
II0 CTPOEHMIO: OHU COCTOAT U3 KJaeTok. Ho, okasml-
BaeTcsd, CXOJeH ¥ UX XHMHUYECKHH COCTaB — KJIETKHU
BCEeX OPraHU3MOB COCTOAT M3 OAHHUX M TeX e sJie-
MeHTOB. B HacTosiiiee BpeMsi YYEHBIM yIaJI0Ch 00-
Hapy:»XuTh B cocTaBe KjaeTKu Gosee 80 XxuMHuecKux
anemMeHTOB 13 111 M3BECTHBIX.

CozepsxaHue pasHBIX 3JIEMEHTOB B KJIETKE pas-
auyHo. Tak, yriepoa, KMCJIOPOA, a30T M BOHOPOJ
COCTAaBJIAIOT OCHOBY KJeTKH — mnouytu 98% ee
comep:kuMoro. JIpyrue siaeMeHTHI MPHUCYTCTBYIOT
B Hell B HeboabIIuX KoauyecrsBax: cepa — 0,15—
0,2% , muaxk — 0,003% , nox — 0,000001% .

OJIeMeHThI, BCTpedaloluecsd B JKUBOH KJEeTKe,
IITHPOKO PACIPOCTPAHEHBI ¥ B HEKUBOM IPUPOJe —
armocdepe, BoAe, 3eMHON Kope. Her Takux aje-
MEHTOB, KOTOPbIE€ BCTPEYAJNCH OBl TOJIBKO B MKHBBIX
OpraHm3Max.

BosbmuHCTBO 3/IeMEHTOB HAXOAUTCA B KJIETKe
B BHJ€ XUMUYECKHUX COeAUHEeHN — BelecTs. Paznu-
4alOT HEOPraHNYeCKHe U OpraHudyecKre BelllecTBa.

Camoe pacnpocTpaHeHHOE HEOpPraHu4YecKoe Be-
IIeCTBO B YKUBOM OpPraHuU3Me — BOJa, ee coepixa-
HUe B cpexHeM cocrasiasiet 10 80% macce Tesna. Jla-
»Ke B amaJsiu 3y0oB cogeps:xkurcs 10% Bozabl, a B Koc-
Tax — 10 20%. 910 00BACHALTCA TOH POJIBIO, KOTO-
PYI0 Bojia BEIIOJIHAET B KieTKe. IIpek e Bcero, oHa
ompezeasieT (U3NYECKHe CBOMCTBA KJIETKH, ee 00b-
eM, yIpyroctb. MHOro4YHc/IeHHbIE XUMUYECKUe pe-
aKIUM OPOXOAAT UMEHHO B BOJHOM cpeje, TaK Kak

benku

10—20%8  Xupbl HyknenHosble
1—59 YMesoabl KMCIOTbI

.8 0.2—-2% 1-2%

OPrAHWYECKME
BELLIECTBA



BOJla — XOpouIuMii pacTBopuresab. Jla 1 cama Boja
y4acTBYeT BO MHOI'MX XMMUYECKHUX PeaKkIuax.

Bopa momMoraer yaaJeHUIo U3 OPraHu3Ma HeHY K-
HBIX ¥ BpEIHBIX BellecTB, oOpasylomiuxcsi B pe-
gyJbrare obMeHa, CIocOOCTBYeT IlepeMelleHHIO
KUCJIOPOZA, YIJIEKUCJIOrO ra3da U MUTaTeJbHbIX Be-
II[ECTB 10 OPraHU3MYy.

BxogAaT B cOoCTaB KMBBIX OPraHM3MOB U MHHe-
pajibHbIe COJIM, IIPaB/ia B He3HAUYUTEJNbHBIX KOJIUYe-
cTBax: OHM cocTaBasAT A0 1% wmacchl KJIETKH.
Camble pacrmpocTpaHeHHBIE — 9TO COJIM HaTPUA
M KaJus, OHU 00ecreduBaIOT BLIMOJHEHUE TaKou
BajKHOM (PYHKIIMM OpPraHmMaMa, KakK pasipaku-
MocThb. CoJM KaabIlUsa IPUAAI0T IPOYHOCTE KOCTHOM
TKaHHW, PAKOBHHAM MHOT'OUYMCJIEHHBIX MOJLIIOCKOB.

ToJbKO B »KMBBIX OPraHM3Max cojiep KaTcsa opra-
HUYECKUe BellecTBa: OEJKH, KUDPBI, YIJEBOJBI,
HYKJIEMHOBbIE KMCJIOTHI.

Bexxn — 3T0O OCHOBHBIE BelecTsa KiaeTku. Ecan
W3 KJETKH YJAJUTh BCIO BoAy, To 50% ee cyxoi
Macchl cOCTaBAT OeJKU. ITO O4YEeHb CJOMKHBIE CO-
eMHeHUsI. BeJlOK reMorJao0MH NMEePeHOCHT KHCJO-
pOJl, UMEHHO OH TPHAAaeT KPOBU KPACHBIM IIBET.
Hu oxso aBMiXeHHe, CBA3AHHOE C COKpAalleHueM
MBIIIII], HEe OCYIIecTBJsAeTcA 0e3 COKpaTUTeNbHBIX
OeKOB. YUacTBYIOT OeJIKM U B 3all{iTe OpraHusma
orT MH(MEeKIuii, CBepThIBAHUU KPOBU M BO MHOTHX
IPYTUX IIpoleccax.

BakHYI0 POJIb B OPraHU3Me UrpaloT U yIiIeBOIbI.
JTO XOpOII0 WU3BECTHbIE BCEM IJIIOKO03a, caxaposa
(CBEKJIOBUYHBIN caxap, KOTOPBII MBI eIUM KasKAbli
IeHb), KieT4yaTKa, Kpaxmaja. OcHoBHasA (QYHKIUS
yI7eBONOB — oHeprerudeckasa. «Cyxuras» IIIOKO-
3y, OpPraHMa3M II0JIy4aeT JHEpPruio, HeoOXOAUMYIO
IJIA UAVIIUX B HEM IIporeccoB. JiuBble OPraHu3Mbl
MOT'YT 3amacaTh yIJIeBOJbI B BU/e KpaxmaJa (pacre-
HUA) U I'JIMKOreHa (KUBOTHBIE M rpube). B Kiay6-
HAX KapTrodens Kpaxmas cocrasiaser g0 80% cy-
XOH Macchl. ¥ KHUBOTHBIX OCOOEHHO MHOI'O yIJIeBO-
OB B KJeTKax IMeYyeHu, Mblui — a0 5% .

BrINOJIHAIOT YIrJIeBOABI U Apyrue (hyHKIUM, Ha-
npuMep ONOPHYIO U 3amuTHy0. Kneryarka BXOAUT
B COCTaB JPEBECUHBI, XUTUH 00pasyeT HAPYKHBIN
CKeJIeT HACeKOMBIX M PAKOOOpPa3HBIX.

PakoBWHbI MONNKOCKOB
COCTOAT M3 CONewn Kanbum

lfemornobuH coaepxxuTca

A

B 3PUTPOLMTAX — KPACHbIX

KNeTkax Kpoeu

Kpaxman Hakannueaetcs
B KNybHAxX kapTodens




JKupsI BRIIOJIHAIOT B OpraiuaMe pal (DyHKIUIL.
Onu paior oprasusmy a0 30% HeoOXoaAMMOH emy
9HEPIruH. Y HEKOTOPBIX *KUBOTHBIX JKUPBI HAKATLIU-
BalOTCA B OOJBINUX KOJHYECTBAX W MPEeAOXPaHAIOT
OpPraHu3M OT IIOTEePH TerLIa.

Bonpmioe 3HaueHWe MMEIOT KUPBI U KaK BHYT-
PEeHHUIi pe3epB BOAbLI. B pe3yiabTare mpoTeKaiomero

- B KJIETKAaX paclnaja XupoB u3 1 Kr sxupa obpasyer-
MoAKOXHbIV XUP Npeao- ca no 1,1 Kr Boasl. 9TO OUY€Hb BaXXHO OJIA KMBOT-
g?i‘gg&e’]”ag{;%ﬂﬂ? HBIX, BOAJAIOIINX B 3UMHIOKI CIIAYKY, — CYCJIUKOB,

CYPKOB: 0J1arojiapsi CBOMM KHPOBBIM 3aliacaM OHHU
MOT'YT He IUTh IO ABYX MecAues. Bepb.roas! Bo Bpe-
M3l IePex0/I0B 10 NyCThIHe 00X0oAATCcA 63 TUTHA 10
JIBYX HeJeJib: HEOOXOAMMYIO OPraHU3My BOAY OHH
M3BJIEKAIOT U3 CBOMX I'OPOOB — BMECTHJINIL 3KUPA.

HyxknenHOBBIE KHCIOTHI (OT JJATHHCKOTO «HYKJIE-
yC» — SAPO) OTBETCTBEHHEI 38 XpaHeHHe U mepeja-
4y HACJIeJICTBeHHBIX MPU3HAKOB OT POAUTEJeH II0-
roMmcTBY. OHM BXOAAT B COCTAB XPOMOCOM — OCOOBIX
CTPYKTYD, PACIIOJIOMKEHHBIX B KJIETOYHOM SJpe.

e 5 e

ApomMocoma

XpOMOCOMBI
nepenaioTt
HacnencTBeHHbIe
NPU3HaKK

oT poguTeneun
Aeram

_. B 3eMHou kope Hanbonee pacnpocTpaHeHHbIMUW 3NeMeHTaMu ABNRIOTCA KNC-
: NOpoA, KpEMHUI, aMiOMUHWIA 1 HAaTPURA.
e * Hekotopble OpraHn3mMbl akKTMBHO HAKamnIMBAIoT 3neMeHTbl, Hanpumep Bypbie Bo-
S [opoCin — MoA, NIOTUKU — NUTWR, PACKa — Paawnii, MONNIOCKM — Mefb.
s © B opraHu3me B3podsioro Yyenoeeka maccow 70 kr cogepxutca 45,5 kr kmcnopo-
. na, 12,6 kryrmepoaa, 7 kr sogopoaa, 2,1 krasora, 1,4 krkansuus, 700 r dpocdo-
e pa, OCTanbHble 3nemMeHTbl cocTaenaT okono 700 r.
: » Teno meny3bl COCTOMT M3 BoAbl Ha 95%, KneTkn Mo3ra Yenoseka — Ha 85%,
e KpoBb — Ha 80%. Y mnexkonuraioLLmx notepsa sofsl, npesbiwatowas 10% maccbl
+ Tena, npuBoOAWT K CMepTL.
e * B cytku notpebHOCTb Yenoseka B NOBaPEeHHOWM CONKM He NpeBbilaeT 9 r.
o Bonockl, HOITK, KOITK, WEPCTb, NepbA, KOMbITa NOHTU LIENIMKOM COCTOAT 13 Benka.
s f73Men — 370 TOXe Benok.
+ * Y KUTOB TONLUMHA MOAKOXHOIO XMPOBOrO CI0s AOCTUrAET 1 M.

 E N R N N N N
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LONATPAMMA

COLEPXAHUSA
XVMWYECKMX
SNEMEHTOB

B KNETKE

Kucnopop 70%

PacTUTenbHash
KNeTka

Yrnepop 16%

Bopopon 9%
A3oT 2,5%
Kanbuunn 1%
®doccop 0,5%

Kanun 0,3%

Apyrve anemeHTbl ~0,7%

Packa

bypas sogopocnb chykyc Monniock JTioTuKK



OUATPAMMA Kucnopop 49,13%
PACMPOCTPAHEHHOCTW
XNMWYECKKNX
SNEMEHTOB

HA 3EMJIE

KpemHuuin 26%

3acTbiBLUas Naea

AnomuHun 7,45% OcTtanbHble ~2

Xenezo 4,2%

Kanbuwun 3,25% Marnuvn 2,35%
Hatpuin 2,4% Kanun 2,35%

Bopopopa 1%

R b

Paznombl nopodbl  CranakTutoBble 0Opa3oBaHua B neluepe

16



é l NMpoBepbTe CBOU 3HAHUSA

1. Yem pasinuaeTcs XMMUUYECKHH COCTAB TeJ XKMBOW M HEXXHUBOW IpU-
poasI?
CXO/leH 11 XUMHUYEeCKHil COCTaB PACTUTENbHON U }KUBOTHON KJIETOK?

IlepeuncauTe aJeMeHTHI, HamboJiee PAcCIpPOCTPAaHEHHBIE B YKHBBIX
opraHusMax.

Kakue BelmjecTBa OTHOCAT K OpraHu4ecKuM?

B yem 3aKJ0uaeTcs pPoJb GeNKOB B KiaeTke?

Kaxkwue BelecTBa ABJIAIOTCA OCHOBHBIM MCTOYHMKOM DHEprum?
OxapaKTepusyiiTe pojib }KHPOB B OpraHu3Me.

KaxoBa poJsib BOABI B KJIeTKe?

HaszoBuTe u3BeCTHBLIE BaM yriaeBoO/bl.

. Kaxkyio posib BEINOJHAIT B KJIETKE HYKJIEHHOBBIE KUCIOTHI?

@ 1

.

1
11. KakoB XMMHUYECKHH COCTAB XHBbIX OPraHU3MOB?

12. Brmmonaute 3aganue Ne 10 ma c¢. 7 (Pabouas TeTpais).

13. Bribepure npasunsHbIi orser. Tecr Ha ¢c. 17—18, BapuanT 1 (Tecto-

BLIE 3alaHUA).

SRR IS - N

NMoaymawnTe

Kaxue (paKThbl CBUIETEJLCTBYIOT O €JUHCTBE IIPOMCXOMXKAEHUA BCeX
JKMBBIX OpPraHusMoB?

e » o «) JTaboparopHan pabora
BrinosauTte pabory Ne 1 Ha ¢. 10—11 (JIaboparopHble paboThl).

‘ PaGoTta ¢ KoMnbloTEPOM

® |Obparurecs Kk amcky. Usyunure MaTepwaJ ypoKa M BBIIOJHHUTE
IpeAJoKeHHbIe 3alaHuA.

® |UAHrepHer-ccbinka: http://sbio.info/page.php?id=6&raings=1
(XuMuuecKuit COCTAB KJIETKH).

Hanbonee pacnpocTpaHeHHble 3NeMeHTbl B XWBbIX OpraHu3Max —
KWUCNOpoA, yrnepog, a3oT, Boaopoa. B cocrtas XMBbIX OPraHW3MOB BXOOAT
opraHuyeckue sewlectsa (Oenku, Xupbl, YrneBoabl, HYKNeMHOBbIE KNCNO-
Thl) U HEOpraHu4Yeckue Beulectea (Boaa, MMHepanbHble conum).

-_— 0
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Mopckas BOAOPOCb, Yen
pa3Mep gocTu1raet 8 M, —
0OHd T’MraHTCKaA Knetka

MNeYyeHOUYHbIM MOX —
ofHO 13 Hanbonee NpocTo
OpPraHn3oBaHHbIX pacTeHunin

LiseTyLlan
MBaH-aa-
Mapba

-
Z

3. CTpoeHue pacTutenbHON
M XKMBOTHOW KNETOK

WHusup Ha Haed niuaHeTe HEOOBIYAWHO PasHO00-
pasra. Cyma, oKkeaH, IoYBa, Ja)ke BO3AYX HaceJe-
HBI MHOT'OYMCJIEHHBIMU OPraHU3MAaMH. ¥ YeHBIE CUH-
TAIOT, YTO B HACTOsAIee BpeMsA Ha 3eMJe UX Oojee
2,5 muH BuoB. Ho Kak HM BeJIMKO 3TO MHOroobpa-
3Me YKU3HU, B OCHOBE ee JIe)KUT KJIeTKa. BHe KieTKu
JKU3Hb HA Halllel maHeTe He obHapyKeHa. Enquuer-
BEHHOE UCKJIIDYeHne — BUpPYchl. OHU UMEIOT HeKJie-
TOYHOE CTPOEHHE, HO CIOCOOHBI Pas3MHOKAaThCH
TOJIBKO BHYTPH KJIETOK JPYTUX OPraHu3MOB.

ITo cTpoeHHIO KJIETKH BCE KHBBIE CYIIIECTBa Je-
JIAT HA JiBe OONbIINe IPYNIbl — HoAxepHbIe (0e3b-
sAnepHble) u AaepHble. Hanbosee npocTo yCTPOEHBI
KJIETKM N0AlePHBIX (0e3bAlepHBIX) OPraHU3MOB —
OakTepuil, CHHe3eJeHbIX BoAopocyelt (ImaHo-
baxkTepuit). KieTku siilepHBIX OPraHU3MOB — I'DHU-
00B, pacTeHMIl M KUBOTHBIX — HUMEKT SAAPO U
10 CPAaBHEHHIO C NOSAJIEPHLIMHA OpranuaMamu obia-
naioT 6oJiee CIO0XKHBIM Pa3HOOOPA3HBIM CTPOCHUEM.

OcTaHOBUMCS Ha CTPOEHUU KJeTKH HoJiee 1moapoo-
HO. Jli00as KJeTKa MMeeT IMJIa3MaTHYeCKyl MeM-
Opany (or JaTHHCKOrO «MeMOpaHa» — KOJXKHUILA,
mwienka). OHa 3amuniaeT BHYTPEeHHee COAEepKuMoe
KJETKW OT BO3IeHCTBUI BHENIHEeH cpelibl. BEIpOCTEI
¥ CKJIAJIKM Ha IIOBEPXHOCTU MeMOpaHbI CIIOCOOCTBY-

PactutenbHas
KneTka




OaHOKNeToO4HOe XMBOTHOE —
ameba

IOT IPOYHOMY COEJMHEHHUIO KJIeTOK MEeXJy coboii. XXuBoTHas
Membpana npoHH3aHAa TOHUYAMINIMMH KaHAJIBIAMHA. KneTka
ITo karanbaM MeMOpaHbl OCYIIIECTBJIAETCHA IEPEHOC
IHUTATEeJNbHBIX BEINeCTB U IMPOAYKTOB KH3HEHesd-
TEJILHOCTH KJIETKH.

Y pacreHuil mirasmatTuueckas MeMOpaHa BHeII-

Hell CTOPOHOM NIPUMBIKAeT K IIJIOTHON 000JI0UKe, co- B3apocnas
cToAmeil M3 IeJTIoNo3bl (Kaerdarkm). OBosouxa Hematoaa (4epsb)
CIIY>KUT BHEIIHUM KADKAaCOM KJIeTKH, npujaBsas eir COCTOMT BCETO
OIpeeJeHHYI0 (DOPMY M pasMepsl, BBIIOJHAET 3a- ' 958 Knetok
IIUTHYIO ¥ ONIOPHYIO QYHKIIMHK ¥ yYacTBYeT B TPaHC-
IIOPTE BEIIEeCTB B KJIETKY.

BryTpenHeii cpefjof KJIeTKH ABJIAETCS IUTOILIA3-
Ma, B HEH pacroJjiaraloTca aApo ¥ MHOIOYUCJIEHHBIE
opranouasl. OHA COCTOUT U3 BA3KOIO IOJIYKUIKOIO
BemlecTsa. lluTomirasMa CBA3LIBAET MeXKAY coOoi
OpraHomujbl, obeclneyMBaeT IlepeMelleHne pasind-
HBIX BEHIECTB W ABJAETCA CpPeloi, B KOTOPOIl HAYT
MHOTOYHMCJIeHHbIe XUMUYECKHEe PeaKIluu.

) LiTonnasma NpoHU3aHa CeTbI0 MHOMOYMCAIEHHbIX MenKmx Awepurua
KaHanbLes 1 nonocter, coeguHeHHbIX Mexay cobow. 310
3Hponnasmarn4veckaa cetb. OHa cocrasnaetr 30—50%
obbema Knetkn. IHAoNNa3mMaTyeckan ceTb CBA3bLIBALT BCe
4acTv Knetkm mexay cobow, y4acryet B 06pasosa-
HWW 1 TPAHCNOPTMPOBKE Pas3NUYHbIX opra-
HUYeCKKX BellecTs. BaxHbie dyHKUMK
B KfleTKe BbiNonHAeT annapat fonbaxm.
OH npegcrasnsaer cobow cronky ynno-
LEHHbBIX MEMOPaHHbIX MeLLIOYKOB —
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XMUBOTHASA KJIETKA
figpo

C AAPbILKOM

LleHTpuonb

Annapar
lonbaXxu

Nonocre, B KOTOPbIX HakannMealoTCA W COPTUPYIOTCA pa3nuyHble BelllecTsa.
OT annapata fonbaXu OTAENSAIOTCS Menkue MeMbpaHHbie Nny3bipbku, B KOTOPbIX
BELLeCTBa MOTYT NepeHOCUTbCA B NMI0ByI0 H4acTb KNETKU 1 Aaxe BblAenaTbCa U3
KNETKW.

JIN30COMBI — OfHU 13 CaMbIX MaNeHbKMX OPraHoMAOB KNeTkn — Toxe obpa3y-
joTcs B annaparte fonbaxu. 3T ManeHbKine ny3bipbkin COAepXat BeLlecrsa, KoTo-
pbie BHYTPWU KNETKW nepesapuvealoT nNUUEBbIE 4acTuubl, YHUHTOXAOT OTCNYXKWB-
WKe opraHoWabl U Aaxe uenble KNetku. BcnomHuTe, 4To NPoMCXOAUT C XBOCTOM
ronoBacTVKa: Co BpeMeHeM OH kak Bbl pacTBopsieTcs 1 ucdesaer — 3710 «pabota»
NN30COM.

Bo BCeX KMeTKax HaxoaaTcs Hebonblume oKpyribie Tenbua — pUuBocomMsl. OHU
obecneunBaloT cOopKy COXHbIX MOnekyn 6enkos.

B pesynerate pacliennieHvs nuTaTesibHbIX BeLWecTs, NOCTYNMBLUMX B KNETKY, Bbli-
cBODOXAAETCA IHEeprus. 31a sHeprua, HeobxoavMas ASif NPOUECCOB XU3Heaen-

TENbHOCTK, HaKanNMBaeTCA B MUTOXOHOPUSAX.



PACTUTEJIbHAS KJTETKA

Anpo
C AAPbILLIKOM

SHOoMNNasMaTuyeckan cetb
¢ pybocomamm

Xnoponnacr

B knerkax pacreHuil ecTh ocobble, XapaKTepPHbIE TOJBKO IJIA HUX
OpPraHOUBI — IIACTHABI. Pasimuaior Tpu TUna miactuz. B Geciser-
HBIX HAKAaIJIMBAIOTCs 3alacHble MHUTATEJbHBIE BellecTBa, HaIllpUMep
KpaxMaJ B KnNyOHAX Kaprodensa. KpacHo-KeJThIe COAepKaT CoeTuHe-
HUA, KOTOPhIe 00eCIeYUBAI0T MHOroo0pasue OKpPacoK IIBETKOB M ILJIO-
JOB pacTeHWil. 3eJeHble ILUIACTHABI, WM XJOPOILIACTHI, COAEPIKAT
MUTMEHT XJOPOGMMII, NPUAAIOIINI JIUCTHAM U MOJIOABIM CTedaaAM
pacTeHui 3eJjieHBIN IBET. B XjopomniacTax Ipu IIOMOIIHA 9HEPI'UHA COJI-
HEYHOro cBeTa 00pas3yioTcsi OpraHudYecKye BelllecTBa — YIVIeBObI.

D OBs3aTensHOM YacTblo PaCTUTENbHON KAETKU ABASETCS BaKyoNlb. DTO KPyMHbIi
ny3bipeK, 3anoNHeHHbIV KNeTOYHbIM COKOM, COCTaB KOTOPOro OT/IMHAETCH OT OKPY-
XK3IOLLen ero UMTonnasmel.

B umMtonnasme KNeToK OKONo fApa HaxOAMTCA KNeTOYHbINA LLeHTP. B KneTkax xu-
BOTHbIX ¥ HM3LINX PACTEHNA B €r0 COCTaB BXOAAT LUeHTpuonu. KnetoyHblin ueHTp
NPUHUMAET y4acTve B AeNeHnn KNeTku.
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Baxneiimas yacTb KJIeTKU — AAp0. O66IYHO OHO HAXOJUTCH B LIEH-
Tpe KaeTku. OJHAKO B KJIeTKAX PACTEHUM BHYTPEHHAS YACTh OOBIYHO
3aHATa KPYIHOM BaKyOJIbI0, IIOATOMY AAPO PACIOJIATaeTCA OKOJIO KJie-
TOYHOM MeMOpaHbI. PO COXEPIKUT OAHO WK HECKOJIBKO SAPBIIIEK.
B sazpe xpaHuTcsA HacjeACTBeHHAsa MHMGOpMANUA O JAHHON KJIETKe
1 00 opraHuU3Me B IeJIOM. «3anucasa» aTa HHGOPMAIHA B MOJIEKYJIax
HYKJIEMHOBOM KHCJIOTHI, KOTOPAad BXOAUT B COCTAB XpOMOCOM (OT rpe-
YeCKOr'o «XpoMa» — IIBeT, «COMa» — TeJ0). XPOMOCOMBI CTAHOBATCH
XOpOIIIO 3aMEeTHBIMY BO BPeMs JIeJIeHUsA KJIeTKH.

YcraHOBIEHO, YTO BCE KJETKHU Tesa KMBOTHBIX M BBICIIMX pacTe-
HUH MMEIOT ABOMHOM HAOOp XpOMOCOM, €ro HpuHATO 0603HAYATH 21.
HcrioueHne COCTaBIAIOT TOJIBKO IOJIOBbIE KJI€TKHA, B KOTOPBIX HAb0p
XPOMOCOM OAWHAPHBIN, [IO3TOMY ero 0003Ha4YalT OZHOM OYKBOM 7.
Yucsi0 XpoMOCOM IS Ka/JOT0 BHa OPraHU3MOB IOCTOAHHO U He 3a-
BUCHT OT YPOBH#A ero opranmsanuu. Tak, y denoBexka 46 xpomocom,
y Kypunsl — 78, y oBubl — 54, y mumnanse — 48, y pxxu — 14, y ny-
ba — 24. B KJeTKax XpoOMOCOMBI OJIMHAKOBOI'O CTPOGHHUA M pasMepa
obpasyroT mapsl. XpoMOCOMBI OJHOU IMapbl Ha3bIBAIOT NOMOJOTMYHEI-
MH (OT IPEYeCKOro «roMOJIOTUA» — COOTBETCTBUE, COIJIacHe).

I E R NN N EEREENESENEEENENENEREERENENEREESEENEEESEEEEERESEEERESREHESERR

S D Bupyc — HeknetoyHas opma XusHu. BUpycel (OT NaTUHCKOrO «BUPYC» —
A0), KaK yXXe CKa3aHo paHee, MOryT CyLLecTBOBaTb TOMbKO B KNeTkax Apyrux opra-
HVM3MOB — 3TO OMacHbIE BHYTPUKIETOHbIE Napa3nTbl. OHW BbI3bIBAIOT Takue 3a00-
neBaHWs, Kak Kopb, ocna, nonvomuenwr, rpunn, CMWA. Crpapaior OT BUPYCOB He
TONBKO NIOAM, HO U XMBOTHbLIE, W PacTeHWA. BUpYCbl 04eHb NPOCTO YCTPOEeHbI: 3TO
Monekyna HykKnemHoBOW KMUCNOTbI, 3aK/TioHeHHasn B 3aluTHyio Benkosyio obonoy-
Ky. HexkoTopble M3 HWUX UMEIOT creumanbHbie npucnocobneHus, obnervaiowme
NPOHUKHOBEHUE B KNETKY-X03AKHa.

BHe KNeTKM-X03aMHa BMPYChbl HE NPOSBASAIOT NPU3HAKOB XW3HW 1 BeayT cebsa kak
00bI4YHbIE XMMWYECKIE COBAMHEHWS.

®darounTo3 (o1 rpe4eckoro «dareo» — NOXUPaTb, KLUUTO3» — KNeTka) — norno-
LLIeHWe KNEeTKOW KPYMHbLIX MONEKYN OpraHUYecknx BeLLecTB v Jaxe LenbiX KeTok.
B 3TOM npouecce HenocpeacTBeHHOE y4acTue NpUHUMAaeT nnasmMarnyeckas memb-
paHa. [yTem haroynTosa NUTAIOTCA MHOTME NpocTentumne. Y NO3BOHOYHbIX XNBOT-
HbIX CNOCOBHOCTL K haroumTo3y COXPaHUIN NLLL HEeKOTopbIe kKneTku. Hanpumep,
y 4enoseka 370 Berble KNeTKu KpoBM — NEeNKOLMTLI. 3axBaTbiBas U «noxupas» 6o-
Ne3HeTBOPHbIE MUKPOOPraHW3Mbl, OHW NPeAOXPAHAIOT HAC OT ONACHbIX UHMEKLWIA.
MuHouMTO3 (OT rPeYeckoro «MUHO» — MNUTb) — 3axBaT WU NOIMNOLLIEHUEe KNeTKOn
XKWOKOCTWU U PacTBOPEHHbIX B HEW BELLEeCTB.

 E RN E N NENMNIMNEHMNMNHSEHNHESH:N-EHNHESRHS:ESE NSRS}
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Bupyc Jlncr, nopaxkeHHbin BUPYCOM
TabayHoM MO3auKK TabayHOM MO3aUKM

Bakrepuodar —
BuUpyc bakrepui

Bupyc TabayHomn
MO3aUnKK MCI"IODI:;S}’DT
NS co3aaHua apKoun
OKPAaCKu HeKOTOPbIX
HOBbIX COPTOB
TiONnbNaHoB

AfeHOBUPYC
YyenoBeka Bbi3biBaeT

NpOCTyAy v rpunn

MuHoumTo3 TR R
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Kaxue uacTn o6A3aTe/bHBI U151 KJIETOK BCEX JKHBBIX OPrAHUIMOB?
BenomunTe, Kakas HayKa M3yyaer CTpoeHHe U (DYHKINH KJIETOK.
Yro Takoe mrasmaTuueckas MeMOpaHa, KAKOBO ee 3HAYCHHe?

B uem cymuocTs aronurosa?

KakoBo cTpoenue u sHaueHne MUATOILIAZMEI?

B uem cocrouT posns pubocom B opranuame?

KaxoBo cTpoerue u hyHKINH dHIOILIA3MATHYECKOM ceT?
HagzoBure QyHKINT IU30COM.

Yro mpezcrasasier coboit anmapat I'oabIKY, KAKOBBI €ro byHRIIN?
Paccraxmure 0 3HaYEHUM KJIETOUHOTO ApA.

. I'me pacnonosxeso aapeimKo?

YTo TaKoe XPOMOCOMEI, KAKOBA UX POJb B KJIeTKe?
Bomonanre 3agaame Ne 13 Ha c. 10 (Pabouas Terpais).

Beibepure npasuabablil orBer. Tect Ha c. 24, BapuanT 1 (TecTosbie 3a-
JaHUuMg).

& | Moaymamnte

B uem cxozcTBO M pasnuume B CTPOGHUU PACTHTENBLHON M JKUBOTHOMN
KJIETOK?

sscccecee) JlaboparopHas pabora

%

Beimosaure pabory Ne 3 Ha ¢. 13—15 (JlaGopaTopssie paboThi).

PaGota c komnbloTepom

Obparurecs Kk ancky. UsyunTe MaTepHas YpoKa U BHIIOTHUATE npes-
JIOMKEeHHEBIe 3a/laHu .

MHTepHer-ccoinka: http://sbio.info/page.php?id=17 (Crpoenue
KJIeTKH).

Knetka — 370 uenoctHas cucrema. ObssateslbHbIMM YacTAMU KNeTKU ABAS-

joTcs: MembpaHa, UMTONNasma 1 reHetuyeckmin annapar (y saepHbIX opra-
HU3MOB 3TO 9ApO). Bce opraHMaMbl N0 CTPOEHUIO KNETKM AENATCA Ha OBe
rpynnel — posgepHsle (GesbagepHble) M agepHble. Bupyckl He umeloT
KNETOYHOro CTPOeHUS. XPOMOCOMbI — HOCUTENW HacneacTBeHHOM MHGop-
Mauun.
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4. HNeneHune KneTku

JleneHue — a2TO Ba)KHelIIee CBOMCTBO KJIETOK,
0e3 Hero OblIM ObI HEBO3MOXKHBI POCT M pa3BUTHE
MHOTOKJIETOYHBIX OPraHM3MOB, 3aMeHa M BOCCTa-
HOBJIEHHE OT/JEeJIbHBIX KJIEeTOK, TKAHeH UK Jaxe 1e-
JIBIX OprafHoB. BcmoMHHTE, KaK OTpacraer y Allepu-
IIbI XBOCT, KOTODBI OHa oTOpocuia, cracadch OT
XUIIHUKA, WA KaK 3apacTaeT paHKa Ha Ballel Ko-
JKe mocae nopesa. [leseHue KJIeToOK JeXUT U B OCHO-
Be Pa3MHOKEeHHUs OPraHu3MOB.

) Pa3znu4aioT ABa OCHOBHbIX TUNa AeneHns — muTo3 (ot rpe-
4ECKOro «MUTOC» — HUTL) M MeN03 (OT rPeYeckoro «Memno-
3UC» — yMeHblueHue). B pesynesrate MUTO3a 13 OQHOM Ma-
TepUHCKOWM KneTkn obpa3syiorcs ase podvepHue. [pyu 3Tom
YUCNO XPOMOCOM B 0Denx o4epHUX KneTkax Takoe xe, Kak
W B MaTepuWHCKOW KNeTke, T. e. fOYepHUe U MaTepuHckas
KNeTk OQUNHaKOBbI.

B pe3ynerate meno3sa obpasyiotcs He ABe, a YeTbipe KNeTku,
KaXkaan W3 KOTOPbIX MMEET BABOE MeHbLUEe Mo CPaBHEHUIO
C MaTepUHCKOW KNETKOW KOMM4eCTBO XPOMOCOM.

BaxxHylo ponk B npouecce AeneHUs KIeToK BbINONHAKT Xpo-
MOCOMbI: UMEHHO OHM 0DecneyvBaloT nepeaayy HacneacT-
BEHHOW MHMOPMALIMM OT NOKONEHWMS K NOKONEHWMIO.

MwuTo3

B nepuvog mexay aeneHvsMn (@ OH y KNeToK pacTeHui
W KMBOTHbIX MOXeT npogonxarteca fo0 20 4acoB) Knetka
pacTeT U roTOBUTCA K HOBOMY AeneHuio. B 370 Bpems B Hel
obpa3syercs MHOro 6enkos, BaxHenLne opraHoMapl yasan-
BalOTCA. YABaMBAKOTCH M XPOMOCOMbI: TEMEepb Kaxaas cocro-

XPOMOCOMBbI PacxonaTcs
K Noncam KNeTku
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UT 13 ABYX A0YEPHMX XPOMOCOM, UMK XpoMaTuid. PasnuyaloT YeTbipe nocnenosa-
TenbHble asbl MUTO3a; MX 0BLLAs NPOAOIKMTENLHOCTL Pa3Has Y PasHbiX OpraHn3-
MOB, B BOnbLUEN CTENeHN OHa 3aBUCUT OT BHELLHUX YCNOBWI, B YaCTHOCTU OT TeMne-
patypbl. BOT Kak NpoTeKaeT MUTO3 B XXWMBOTHOM KNeTke.

1. LleHTpronu pacxopaTcs K Noniocam KNeTky; NOABNAIOTCA BepeTeHa AeneHus,;
XPOMOCOMbI XOPOLLO 3aMETHbI, BUAHO, 4TO OHU ABOWHbIE; AfepHas obonoyka pac-
TBOPSETCA, AAPLILKO NCHE3IET.

2. XpOMOCOMbI pacnonaraioTcs Mo 3KBATOpy KNeTKun, NPUKPeNnnsioTca K HUTAM Be-
peTeHa feneHus.

3. Xpomatuabl (ao4epHue xpoMocombl) Bnarofapa BepeteHaM AeneHus pacxo-
LATCA K NOMOCaM KNeTku.

4. BepeTeHa neneHus mcyesalor; 0bpasyiotca aaepHble 0bonoYku BOKpyr paso-
LeALIMXCA XPOMOCOM; AENUTCA LMTONNa3Ma; oopMARIOTCA LOYEPHME KNETKN.

Menos B K/1leTKe XXMBOTHOro OopraHn3ma

Me#o3 cocToUT U3 AByx NocneaoBaTeNbHbIX AENeHWH, HO YABOEHWEe XPOMOCOM
NPOUCXOANT TONbKO OAMH Pas, nepen nepebiM AeneHvem. MNostomy obpasosas-
LIMeCs KNeTKM COOEpKaT NONOBUHHBIN NO CPAaBHEHWMIO C UCXOQHOW KneTkoin Habop
Xpomocom (n).

| neneHne

MNMepepn nepBbIM geneHneM rNPoUCXoanT yaBoeHne XpomMocomMm
1. XpOMOCOMbl XOPOWO 3ameTHbl. [OMONOrnyHble XpPOMOCOMbI
obpa3syoT napsbl, TECHO Npuneras Apyr K Apyry U nepekpy41sasnch
no BCew anwvHe.

Kaxpas XxpoMocoMa COCTOUT U3 ABYX XpoMaTug.

foMOnoruyHble XPOMOCOMbI 0BMeHMBalOTCA Mexay cobon y4acr-
KaMi 1 pa3fenstoTcs.

2. Mapbl rOMONOrM4HbIX XPOMOCOM BbICTPAMBAIOTCA MO 3KBATOPY.




3. [OMONOrMYHbIE XPOMOCOMbI, COCTOALLME M3 ABYX XPOMaTUA, PacxogaTca K no-
nocam. PacxoxaeHne Kaxaon napbl MPOMCXOAUT HE3aBMCUMO OT XPOMOCOM ApY-
X nap.

4. OBpa3syloTca [o4epHUE KNETKU C YMEHbLUEHHbIM BABOE YMCIIOM XPOMOCOM,
Kaxaas 13 KOTOPbIX COCTOUT U3 ABYX XPOMATUA,

Il peneHwne

YaBoeHus XpomMocom He npoucxoauT

1. Xpomocombl BUAHbI, faepHas obonoyka paspywaercs. FApbIWKO McHe3aer.
Obpa3ylotcs BepeTeHa AeneHus.

2. XpOMOCOMbI BbICTPAMBAIOTCA MO 3KBATOPY, NPUKPENNAIOTCA K HUTAM BEpeTeHa.
3. Xpomatuniibl XpOMOCOM B 06eMX AOHePHMX KNETKaxX PacxoanTCa K NONocaMm.
4. Obpa3yioTca YeTbipe KNeTku ¢ oaMHapHbiM Habopom xpomocom. M3 3Tux kne-
TOK (hOPMUPYIOTCA NOMOBbIE KNETKM.

Mpy CIMAHUK NONOBBIX KNETOK YX1CNO XPOMOCOM BO BHOBb 0Dpa3oBaBLUEACA KNeT-
Ke BOCCTaHaBnMBaeTcs. (




é | NMpoBepbTe cCBOU 3HAHUSA

[

KaxoBa poJis eileHAsA KJIEeTOK B JKU3HHU OPraHU3MOB?
HasoBuTe OCHOBHBIE THIIBI IeJIEHUA KIETOK.

Yro Takoe MUTO3?

YT0o NPOMCXOAUT B KJIETKe Iepej] aejaeHueM?

I'me HaxogATCA XPOMOCOMBI?

Yro Takoe xpomaTuga?

Yro TaKoe mMeiio3?

AN ol L

Yem MUTO3 OTJIAYaeTcd 0T Meitoza?

© ® O W

CKOJBKO KJETOK obpasyeTcs B pesysbTaTe MUTO3a U Meitosa?
BeinmonauTe 3aganue Ne 18 Ha c¢. 13 (Pabouas TeTpanisb).

Buibepure npaBuasubiil orBer. Tect Ha ¢. 37—38, Bapuant 1 (Tec-
TOBBLIE 3aaHUSM).

ik
P

@ | Moaymaire

KakoBa 6uoJiornuyeckasi pojib MUTO3a U Meito3a?

3 Pa6GoTa ¢ KOMMbIOTEPOM

e |Obparurecs k aucky. Usyuure MarepHasl ypoKa U BBIIIOJHHTE
npeAJIosKeHHbIe 3aJaHu.

@ | MurepHer-ccoinka: http://molbiol.ru/pictures/list_biochem.html
(Meragasa muTo3a).

[leneHve KNeTKM NexXuT B OCHOBE POCTa, Pa3MHOXEHWUR W UHAUBMAY-
anbHOro PasBUTMSA OPraHuW3MoB. Meno3 CBA3aH C PasMHOXeHWeM,
B pesynbrate ero 0bpasyioTcs KNeTkM C oiMHapHbIM HaboPOM XPOMOCOM:
y XMBOTHbIX —MNOMOBbLIE KNETKK, @ Y pacTeHnin — cnopsl. Mutos obecne-
YMBaET NOCTOAHHOE KONIMYECTBO XPOMOCOM BO BCEX KfleTKax OpraHn3ma.
KneTku, BO3HMKaIOWMe B pe3ynsraTe MUTO3a, UMeIoT ABOVHON Habop xpo-
MOCOM.

(O N B
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5. TKaHU pacTeHUN N XXUBOTHbIX

Br! yoxe 3HaeTe, 4TO BCe KUBbIE OPraHU3MBbI IO CBO-
€My CTPOEHHUIO JeJIAT Ha ABe 60oJbIilne rpyInbl — OJi-
HOKJIETOYHBIE M MHOTOKJeTOo4YHBIe. Tena OZHOKJIe-
TOYHBIX OPraHM3MOB COCTOAT M3 OAHONH-eJUHCTBEH-
HOM KJIeTKH, B KOTOPOI NPOTEKAIOT BCe IPOIECCHI
JKUBHeAeATeIbHOCTH.

Wuaye 00CTOMUT €70 Y MHOIOKJIETOYHBIX Opra-
HHU3MOB. X Tesia COCTOAT M3 MHOKeCTBa pa3jind-
HBIX KJeTok. Tak, B opraHusaMe uesjoBeka Oojee
100 rpunnuonoB Kierok. Kajkmasi KieTka MHOIO-
KJIE€TOYHOI'O OpPraHM3Ma HMeeT CBOI0 «CIellHalb-
HOCTB», T. €. BBINOJHAET CTPOro ONPeAeJeHHYIO
bysarmuio — pabory. OgHHM ciy»KaT Onopoi TeJa,
Apyrue obecriednBalOT epeaBUKeHNe BeIlecTB, IIU-
lIeBapeHne, pPasMHOKeHUe OpraHusMa M MHOTHEe
apyrue (pyHKIIUH.

I'pynna KJIeTOK, CXOZHBIX IIO pa3Mepam, CTpoe-
HUIO ¥ BBIMOJIHAEMbIM (GyHKIIUAM, 00pasyeT TKaHb.
Kinerkum ogHON TKaAHM COeJUHEHBI MEXIYy co0oit
MEeKKJIeTOYHBIM BEIeCTBOM.

IlaBaiiTe 3arjissHeM BHYTPb PACTE€HUS M IOCMOT-
pHUM, KaK yCTPOEHBI ero TKaHM.

Bor nepex HaMu KOHUMKM KOpHA M nmobera. OHu
oOpas3oBaHbl MEJKUMM, MOCTOAHHO AEJANIMMUCS
KJeTKaMHi ¢ KPYHNHBIMH AJpaM#, B UX IIUTOILJIa3Me
coBCeM HeT BakyoJeil. 910 oOpa3oBaTesibHAHd
TKaHb, JejJleHUe ee KJIeTOK obeclieuMBaeT POCT pac-
TeHusi. VI3 Hee, HATTpUMep, IEJIMKOM COCTOHUT 3apO-
JBIII PACTEeHUS.

3amuIanT PacTeHUusA OT HebJIaronpuATHBIX BO3-
neHCcTBUI, OT IIOBpEXXJEeHUH NOKPOBHbIE TKaHH.
Osm oOpasoBaHbl KaK JKUBBIMU, TAK U MEPTBBIMU
KJaeTkaMmu. TosicTbie 1 IPOYHBIE 000JI0YKH MEPTBLIX
KJETOK He IPONyCKAaT HU BOAY, HU Bo3ayX. OHu
OYeHbh HPOYHO COEAHHEHBI APYr ¢ apyrom. Taxkymo
IIOKPOBHYIO TKaHb Ha3bIBalOT IPoOKoii. OHA XOPOIIIOo
Pa3BHUTA HA CTBOJIAX JAEPEBLEB.

W3 XUBBIX KJIETOK COCTOUT KOMKHIA — IIOKPOB-
HaA TKaHb JIUCTHEB ¥ MOJIOALIX cTebJeid.

BINONHAIOT NOKPOBHBIE TKAHU M Apyrue QyHK-
IAM: Yepesd crenuajbHble 00pasoBaHUA — YCTBHUIA
¥ YeYeBUYKH — PaCTeHUdA AbIIIAT, MCIIAPSAIOT BOAY.

OaHOKNEeToYHble
opraHu3mMbi

ConHe4H

Ameba
PaKoBWH

WK

HanA

PactutenbHblie KNeTku

CutoBUaH
Knerka

KNEeTKK
yCTbMUa

as

3aMblKaloLwme



TKAHU

MokpoeHas
PACTEHWI :

TKaHb _,.“ .

MexaHwn4yeckas

MexaHu4eckas
TKaHb



Koxxuma nucra BbIAeNIAE€T BOCKOOOpaszHOe BellecTBO, KOTOpoe IIpe-
IISATCTBYET U30BITOUYHOMY UCIIAPEHUIO BOJBI C €r0 HOBEPXHOCTH B XKap-
KYIO IIOTOAY.

Omopy pacTeHMIO M ero opraHaM MpHIaeT MeXaHHMYeCcKas TKaHb.
Kierku ee MMeIOT yTOJIIIEeHHEIE, OJpeBecHeBIINe 000J0UYKH, a JKHUBOE
colep:KUMOe B HUX yacTo orcyrcrByer. IlpescraBienne 0 MPOYHOCTH
MeXaHWYeCKOH TKaHW Bbl MOYKeTe IOJIyYUTh, pa3dbmBas CKODPJIYILY
rpenKoro opexa, KOCTOUKY abpuKoca — B HUX cofep:Rarcs ocobbie
KaMeHHUCThIe KJIeTKu. A B cTtebjie OOPHYIO POJIb UI'PAIOT BHITAHYTHIE
KJEeTKH — MeXaHW4YeCKHue BOJIOKHA.

Bopa, pacTBopeHHBIE B Heil MUHEepaJibHbIe ¥ OPraHUu4YeCKHe BellecT-
Ba MEePeABUIaoTCA II0 NMPOBOAALUMM TKaHAM. KieTku mpoBoasAmiein
TKAHU MOT'YT OBITh KaK JKHUBBIMH, TaK ¥ MePTBBIMHU. VI3 :KUBBEIX KJIe-
TOK COCTOMT Jy0, MPOBOAANIUII opraHudecKkue BeiectBa. VI3 mept-
BBIX — JPEeBECUHA, IIPOBOAAIIAA BOAY ¢ MHHEPAJbHBIMH BeIleCTBaAMH.
Knerku nyb6a u ApeBeCUHBI BHEIIHE HAMOMHUHAIOT TpyOouku. Tsaxu
9TUX TKaHell (IpoBOAAINME IMyYKH) UAYT IO BCEMY PacTeHHI0 — OT
KOpPHA B cTebesb U JIUCTHA.

M#AKOTH JIUCTHEB U ILIOAOB, MATKHE YaCTH IBeTKa, INIaBHYI0 Maccy
KOpBI M cepALeBuHbI cTebieil, KOpHsA o6pasyeT ocHOBHaA TKaHb. Ee
GyHKIUM 0UeHb PA38HOOOPAa3HbI, HO MJIaBHAA — 00pa3oBaHMWe ¥ HAKOII-
JIeHWe MATATEJbHBIX BeIllecTB. B KieTkax MAKOTH JIMCTA COepKAaTCH
XJIOPOILIACTBI — OPraHOM/bI, KOTOPBIE YYaCTBYIOT B 00pa30BaHUM ITH-
TaTeJbHBIX BEIIEeCTB B npoiecce (hoTOCHHTE3A.

MposoasLias ObpasosatenbHan
TKaHb TKaHb




TKAHW XWMNBOTHbIX

HepBHas TKaHb

KocTHana TkaHb

Fna,u.Kaﬂ_ MblLLA

Xpawiesas TKaHb
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Teneps paccMOTPUM 0COOEHHOCTH CTPOEHUS TKaHEH KMBOTHBIX Op-
raHu3MoB. Pasimualor yersipe TUNA XKUBOTHBIX TKaHEH — 3ITATEJIH-
aJIbHYIO0, COEAUHNUTEIbHYIO, MBIIIEYHYIO 1 HEPBHYIO.

HapyskHyio MOBEpXHOCTH TeJa }KMBOTHBIX, & TAKKe TOJOCTH BHYT-
PEHHHUX OpraHoOB, HaIpUMEP POTOBYIO HOJIOCTh, IOJIOCTh JKeJIyAKa,
KHIIeYHUKa, BBICTHJIAET 3MUTeJHaJbHAasA TKaHb. KJeTKH ee o4yeHb
ILZIOTHO IIpMJIerarT APYT K APYTY, a MeKKJIETOYHOe BelleCTBO IOUYTH
orcyrcTByer. Takoe cTpoeHne oGecrieunBaeT 3aIMUTy HUMKeJeKalux
TKaHeW OT BBICBIXaHWUS, IPOHUKHOBEHHS MHKDPOOOB, MEXaHUUYECKUX
noBpexaeHuii. Ilpy nmoBpexneHun snuTenUANbHbBIE KJETKH OBICTPO
3aMemaTcsa HOBBHIMM. ONHUTeNMalbHasd TKaHb y4acTByeT U B (op-
MHPOBaHMUMU Kejle3 — CJHIIOHHBIX, IOTOBBIX, MOJMKEIYI0YHON, HeYeHH
U IPYrUX, KOTOpbIe 00pas3yioT BajKHbIE AJIs OPraHM3Ma BeIlecTBa.

Onopryio u 3aIUTHYIO QYHKIUIO B OPraHU3Me YKUBOTHBIX BHIIIOJI-
HAET COeJMHUTebHAasA TKaHb. OHa )Ke B 3HAUUTEJIbHON CTeNeHHU olpe-
Aenser U (POpMy UX TeJa, MOKET CIYIKUTh SHEPreTHYeCKHM Jero
U IIPeJOXPaHATh OPraHu3M OT NoTepH Temia. K sToMy TUIY OTHOCAT-
CA KOCTHAas TKaHb, XPAII, }XUPOBasi TKaHb, KPOBb u Apyrue. HecMmor-
psA Ha 6oJbIIOe MHOTOOOPasue, BCe BHLI COeUHUTEIBHON TKAHN 00b-
€IUHSET OJlHa OCODEHHOCTh — HAJWYMe DOJBIIOTO KOJMUYECTBA MEK-
KJeTouyHOro semfecrsa. OHO MoOKeT OBITH IUIOTHBIM, KAK B KOCTHOMN
TKaHU, PBIXJIBIM, KAK B TKAHAX, 3aI0JHAIOIINAX IIPOCTPAHCTBO MEXIY
OpraHaMu, M XKUJAKHUM, KaK B KDOBH.

nuTenmanbHan TKaHb

XKupoBas TKaHb
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BajkHas 0cOGeHHOCTD KUBOTHBIX — HMX CIIOCOOHOCTH K Ilepe/iBue-
Huo. [IBUKeHre 60IbIIMHCTBA YKUBOTHBIX — PE3yJIbTaT COKPaIleHni
MBINII. MBIIIILI COCTOAT M3 MBILIEYHOM TKaHU. PaznuuaroT riajgKyio
¥ IIONEePeYHOIIOJ0CATYIO MBIIIeUHbIe TKaHN. VIX OCHOBHOE CBOMCTBO —
BO30YAMMOCTH M COKPATUMOCTD.

Knerku riafikoil MbIIIeYHON TKaHU OJHOAEPHBIE; OHM COKpAIlla-
JOTCA O4YeHb MeJJeHHO, HO MOTYT JOJI'O OCTaBaThCA B COKPAINEHHOM
cocrossHuU. UMEHHO riajKue MBIIIILI 00ecIIeduBaioT IPOJA0IKUTEIb-
HOe CMBIKaHWe CTBOPOK PAKOBHH MOJLIIOCKOB, CY:KeHHEe U paclInpe-
HUEe KPOBEHOCHBIX COCYZOB y UeJOBEeKa.

ITonepeyHoOmoOJIOCATAS MBIIIIIA COCTOUT M3 MHOT'OAIEPHBIX KJIETOK,
MMEOINAX NOIePedHOII0JIOCATYIO HCYEePYeHHOCTh, — OTCIOZa U Ha3Ba-
HUe TKaHu. IMEeHHO ¢ UX COKDAIeHUAMU CBA3aHbI OBICTPBIE JABHIKE-
HHUS MHOTOUMCJIEHHBIX YJEeHUCTOHOTMX (HAceKOoMble, PaKH, MayKH)
M MMO3BOHOYHBIX. BCIIOMHUTE CTPEMUTENLHBIN I10JIeT CTPEKO3BI, Jac-
TOYKM, Oer aHTUJIONSkI, remapaal

IMonepeuHoOJOCATAS MBINIIA MOKeT MITHOBEHHO COKpaIaTbCcad —
B ThICAUYY pas ObicTpee, ueM riajakasd.

HepBuas TKaHb 00pasyeT HEPBHYIO CHCTeMY 3KMBOTHOro. Ee ocHOBY
COCTABJAIOT HEpBHbIE KJeTKHU. Jlob0ad HepBHAs KJETKa HMeeT TeJo
¥ MHOTOUYUCJIEHHbIe OTPOCTKM pasJu4Hoi AuuHbl. OAUH U3 HUX OOBIYHO
0CODEeHHO JJIMHHBII, OH MOJKeT JOCTHUTATH B IJIMHY OT HECKOJIbBKUX CAHTH-
MeTpOB /I0 HECKOJBKUX METPOB, KaK, Hanpumep, y xkupada. OcHOBHBIE
CBOMCTBA HEPBHOM KJIETKN — 3TO BO3OYAUMOCTE U IIPOBOAMMOCTE.

Y 3apoabiw pactenHvs LENVMKOM COCTOUT 13 0bpasosatenbHoit TkaHu. Mo Mepe ero
pa3suTMa Bonbluas ee 4acTb Nnpeobpa3syeTcs B Apyrie BUabI TKAHeNW, HO faxe B ca-
MOM CTapoM epese ocTaeTcs obpa3oBarenbHas TKaHb: OHa COXpaHAETCA Ha Bep-
XyLLKax Bcex noberos, BO BCex NOYKax, Ha KOHYMKax KopHen, B Kambum — knert-
Kax, obecneynBaloLmx pocT gepesa B TONWMHY.

Y 3apofbllueit BCcex NO3BOHOYHbIX CKENeT COCTOUT M3 XpALla, KOTOPLIM Mo Mepe
Pa3BUTUA 3aMEHAETCA KOCTHOW TKaHbIO. CKIo4eHre COCTaBNSIoT akynbl 1 ckaTbl —
Y HUX CKeNeT OCTaeTcs XpALeBbiM A0 KOHUA XM3HW.

B MbILLEYHbIX TKaHAX HaxoauTcs Bonblioe KONM4ecTso napannenbHo pacnono-
XEHHbIX COKPaTUTENIbHbIX BOMOKOH. VIMEHHO MX COKpalleHue, Npu KOTOPOM OHW
CTaHOBATCA KOPOYe W TONLLE, MO3BONSET MblLLLIE NPOU3BOANUTL MEXaHUYECKYIO pa-

Bory. £

é | MNpoBepbTe CBOU 3HAHUA

1. Yro rakoe TKaHb?

2. Kakue TKaHU XMBOTHBIX OPraHU3MOB BbI 3HaeTe?

3. HaszsoBure 0COBEHHOCTH CTPOSHUS DIIUTETUATBHON TKAHH.
4. Kaxwue oprausl 00pa3soBaHbl COEJUHUTEIBHON TKAHBIO?
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Y10 TaKoe KpoBb?

KakoBbI OCHOBHEIE CBOIICTBA MBIIIIEYHON TKAHM 7
Kaxk yeTpoeHbl HepBHBIE KJIETKH?

Kaxue TUnBI TKaHeH BCTpeUYalOTCs Y pacTeHuit?

B yem 0coGeHHOCTH CTpOeHUs 00pas30oBATENBHON TKAHM PACTHUTEINhb-
HBIX OPraHusMoB?

B KaKkMX yacTAX PACTeHMSA HAXOAUTCSA 00pasoBaTebHAA TKAaHb?
Kakas Tkaub obecriednBaeT onopy Tejia PaCTeHUSA U ero OpraHos?

HagoBuTe TKaHb, IO KOTOpOﬁ B pacTeHHsAX IIepeABUrarlnTCsa BOIAa,
MHHepaJIbHbIE COJIM ¥ OpraHnyecKue BellecTBa.

Brimonaure 3agagusa Ne 22, 23 ma ¢. 15 (Pabouasa Terpans).

BribepuTe npaBuabHbIM oTBeT. Tect Ha c. 44—46, BapuaHT 1 (TecTo-
BBIE 3afJaHUA).

NMopgymawnte

2 N

2.

Kax ocobeHHOCTHM CTPOEHUS TKAHEH CBA3AHBI C BHINTOJHAEMBIMU
My QYyHKIUAMEA?

Kakoe 3HaYeHUE AJIsi MHOI'OKJIETOYHOTO OPraHM3Ma HMMeeT CIeIju-
anIu3anua KJIeTok?

» o ¢ o) JlaboparopHas pa6ora

BrimosnauTe padory Ne 5 Ha ¢. 17—18 u Ne 6 ma c. 19—20 (JIabopa-
TOpHBIE PAGOTHI).

‘PaboTa ¢ KOMMNbIOTEPOM

:Oﬁpamrer K amcky. VizyuuTe MaTepuas ypoKa W BBHIIIOJHUTE
| IpeJIoyKeHHBIe 3alaHuA.,

UHTepHer-ccbinka: http://nauka.relis.ru/08/0404/08404016.
.htm (Hepsras tranb), http://botweb.uwsp.edu/Anatomy/ (Tka-
* HM pacTeHuit).

TKaHb — 3TO Tpynna KNeTtok, CXOAHbIX NO pa3Mepam, CTPOEHUIO
1 BbINOMHAEMbIM yHKUMAM. KneTku TkaHen coeguHeHsl Mexay cobon
MEXKJ/IETOYHbIM BellecTBOM. B pacteHusx pasnuyaior obpasosarenbHyio,
OCHOBHYIO, MOKPOBHYIO, MEXaHWU4eCKyio 1 NPOBOAALLYIO TKaHU, Y XMBOT-
HbIX — 3NUTENUANbHYIO, COBAMHUTENBHYIO, MbILLEYHYIO U HEPBHYIO TKaHW.



Tl KOPHEBbI>
6. OpraHbl LBEeTKOBbIX CUCTEM

pacTteHunmn

Tesi0 MHOTOKJIETOYHBIX OPraHM3MOB COCTOUT M3
oprasos. OpraH (0T rpe4YecKoro «OprasoH» — Opy-
aue, UHCTPYMEHT) — 3TO YacTh TeJia, BBIIOJIHSIO-
mas omnpejeyieHHbsle GyHKkmuu. Hanpumep, y mo-
3BOHOYHBIX KMBOTHBIX OpraHbl — 9TO CepALe, I0Y-
KH, JIeTKHEe, JKeJIYJOK; Y IIBETKOBBIX PaCTeHUN —
noberu, KOpHU, BETKH, ILIOALI ¢ ceMeHamu. Kasx-
IBIi OpraH MMeeT OIpejie/IeHHOe CTpoeHue, (hopmy
M PacIoJIOXKeHUe B OpraHusme.

PaccmoTpum 0cOOEHHOCTH CTPOSHUSA XOPOILIO U3-
BECTHOTO BaM IIBETKOBOTI'O pacTeHHuA (hUAJIKHU TPeX-
nBeTHOH. [IBeTKOBBIE — 3TO caMasgs MHOI'OYMCJIIEH-
Had U paclpocTpaHeHHas Ha 3eMJie rpyrnmna 3elie-
HBIX pacTeHu# (0Kos0 250 ThIC. BUAOB), MMEIOIIAX
IIBETKH, M3 KOTOPBIX IIOCJIE OTIBeTaHUsA 0Opasy-
IOTCA ILJIOABI C CEMEeHAMMU.

Pacrenune yxpemnsisiercs B IIO4BE C IIOMOIIBIO
kopHa. OH, KaK AKOpPb, IPOYHO Y/IEPIKHUBAET €ro.
MHorouuc/JieHHbIe Pa3BeTBJIEHUA KOPHA 00pasyioT
KOPHEBYI cHcTeMy. B Heil pasinuarT IJIaBHBIH,
OOKOBEIe U IpUjaTOYHbIe KOpHU. KopHEBLIe cHucTe-
MBI OBIBAIOT CTEPKHEBBIMH — € XOPOIIIO PA3BUTEIM
IrJIaBHBIM KOpHeM (JONUH, (acoyb, OAYBAHYUK)
A MOYKOBATBIMH — C HeJJOPaA3BUTBIM MJIA PAHO OT-
MUPAIOIIUM TIJIaBHEIM KOpHeM (puc, IIIeHUIa,
Jyk). MomjHas KOpHeBas CUCTeMa He TOJBKO YAep-
JKUBAeT pacTeHHe B II0YBe, HO U IIOTJIOUIaeT U3 Hee
BOJZY M PACTBOPEHHBIE B HEll MUTATEJbHEIE BEIIeCT-
Ba. ¥ HEKOTOPBIX pacTeHuW#, HAIIpUMep y pejuca,
MOPKOBH, CBEKJIbl, U3 I'IAaBHOI'O KOPHS M OCHOBA- BU[bl KOPHEW
HUsA nobera oOpasyroTcss KOPHEMJIOAbI, KOTOpPBIE
CAYaT MeCTOM 3amacaHWA IUTATEJbHBIX Be- |IPWA3TOYHbIe
IIecTB. Y TeOPrUHA IUTATeIbHEIE BellecTBa OTKaa-  <OPHM ‘ "

CrepxHegas

ABIBAIOTCA B IPUAATOYHBIX KOPHAX, KOTOPEIE IIpe-
BpaljawTCAa B KOPDHEeBbIEe IIHIIMKH.

[NaBHbIN KOPEHb
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PACTEHWE — LIENNOCTHbIV OPTAHU3M

Crebenb

C CeMeHaMm .;
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[bixatenbHble  NOANOPKM
KOPHM (xomyneHble

KopHesbie
KnyBHK
(wmwkwn)

KopHu-
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Hexoropsle TponuyecKue ApeBeCHbIe pPacTeHHd,
JKMBYIIME HA 3aTOILISIeMbIX MOPDCKUMM IIPUJIUBAMHA
nobepexbax, 06pasyoT AbIXaTeJbHbIe KOPHHU, pac-
TyLI¥e BEePTHKAJBHO BBEPX. OTH KOPHH, IOAHAMA-
sicb HaJ BOJAOW WM IIOYBOM, MOTJIOHIAIOT BO3AYX
A CHaOKaoT MM OA3€MHBIe YaCTH pPACTEeHHA.
Y Apyrux pacteHuii (HanpuMmMep, Y TPONHUUYECKOTro
OaHbsAHA) — KOpPHHU-MOANOPKH. Pacrenusi co cia-
ObIM cTebsieM (HampuMep, IUIIONI) C IIOMOIIBI0 KOP-
HeN-IPUIeNOK IIOAHUMAIOTCA BBEpX OO CTeHam,
CTBOJIAM pacTeHUi-coce/iei.

KOHUMK KODHS NOKDPBIT KOPHEBBIM YEXJIHKOM,
OH 3aIlUIIaeT KJIEeTKH 30HBI AeJIeHUA OT MeXaHuue-
CKUX noBpexkAeHuil. KieTKu 30HbI JeJeHus I0CTO-
AHHO JIeJIsITCSA, AaBasg HAYAJIO BCEeM KJIeTKaM KOpPHA.
Hapn soHO#t jgeneHuss HaxXoAuUTCA 30HA pocrta. Ee
KJIETKH BBRITATHUBAIOTCA B IINHY, o0ecmeuynBas 3TUM
pocT KopHA. HeKkoTopsle KJIeTKH elle mMpoaoJKaioT
nenuThcd. B 30He BcachIBaHHA KJIETKU HAPYIKHOI'O
cinoss 0o0pasyioT BBIPDOCTHI — KODPHEBbIE BOJIOCKH.
OHm BcachIBalOT U3 IIOYBHI BOJAY C PACTBOPEHHBIMU
B Hell MUHepaJbHBIMHU couasiMu. KopHeBbIe BOJIOCKH
yBEJIMYHUBAIOT BCACHIBAIOIIYI0O IIOBEPXHOCTH KODPHSA
B COTHM pa3. B 11eHTpe KOPHS pacIiojioKeHbI IPOBO-
AAIMe TKaHU: JpeBecHHa, 10 KOTOPOii mepeaBura-
eTCs BOJla ¢ PACTBOPEHHBIMHY B Heii MUHEPAJIbHBIMHA
BellleCTBaM4, M Jy0, II0 KOTOPOMY HepeMeIalTcsa

Oprann4dyecKHe BelllecTBa.

NPOAONbHbIV
CPE3
KOPH#4

30Ha
npoeefeHnA

3oHa —
BCacCbiBaHWMA

30Ha
pocTa

KopHesow
Yyexnamk

KoH4YMK
KOpHA Noa
MWKPOCKOMNOM



Koxuua

Kopa

Knetku
nyba

Bokosow
KOpeHb

Cocynpl
OpeBecuHsbl

=

KopHeBsble
BONOCKM

30Ha
neneHus

NOANOPKA
DaHbsHa




MNOBET

Crebens

KnybHu kaprodens
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HIpyruMm Ba)KHBIM OPraHOM pACTeHUA SABJIAETCS
noder. OH cocTouT U3 cTedNIA, TUCTHEB U MOYEK.

Crebesb BEIHOCHUT JIMCTHS K CBETY, HA HEM PACIIO-
JlaraloTcs IIOYKH, pa3BUBaIOIIueca U3 HUX O0KOBEIE
nmobern, mMBeTKW W moAbl. OH CHOYKUT pacTeHUIO
OIIOPOi, CBA3BIBAET MeXKAy cOo00M Bce ero 4acTu,
II0 HeMY IIepeIBUTal0TCsA BOJa, MUHEpPaJbHbBIE U Op-
ranudeckue Bemiectsa. [lo xapakTepy pocTa cTebsin
OBIBAIOT NIPAMOCTOSYMMU, BBIOINIUMHUCH, ITOJI3YUU-
MH, HEeILIAIUMUACA U T. 4. Moaoabsle OZHOJETHUE
cTebJi UMbl CHAPYKH ITOKPBLITHI KOMKHIEH, KOTO-
pasi co BpeMeHeM 3aMell[aeTcs MEPTBEIMH KJIeTKaMuU
npooku. Koxxuia u npo6ka — 9T0 MOKPOBHBIE TKAa-
au. [Tox npobkoii pacnosaraercs kopa. Ee BHyTpeH-
HAA 4aCTh — 3TO Jy0, 10 KOTOPOMY IepeMeIaTcs
opraHMYecKue BelmecTBa. Hapaay ¢ mMpoBOAAIIMMHU
KJIeTKaMu B cocTaB Jiy0a BXOAAT OJpeBEeCHEeBIUe
BOJIOKHA, IpUAaomue crediiio npouyHocTs. [lpese-
CHHAa — OCHOBHAs 4acTh cTe0Jisi, B ee COCTaB BXOAAT
COCYIBI M MeXaHuYecKue BoJIOKHa. Mexay syooM u
IpeBEeCHHON HaxXoxuTCsa KaMOmil — cJyioil obpasoBa-
TeJBHOM TKAHH, JeJIANHecd KJIeTKU KOTOPOH AaioT
HavaJIo KJeTKaMm Jiyda u ApeBecuHbI. B nieHTpe cTed-
JIS PACIIOJIOJKEeHa cepAleBHHa, o0pasoBaHHAA KJeT-
KaMM OCHOBHOW TKaHM, BBITMOJIHAOMNIEN (PYHKIIHUIO
3alacaHusa NMUTATEJbHBIX BeIlleCTB.

HexoTropeie pacTeHUs HapAAy C HAA3€MHBIMH
AMEIOT TakiKe IofideMHbIe 1moberu, B KOTOPBIX OT-
KJIaJbIBAIOTCA 3allaCHbIE BEIIeCTBa. ITO, HAIpUMeD,
KJIyOHU KapTodens, KOPHeBHIIEe upuca.

KopHesulie npuca
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BHELLIHEE CTPOEHI
Juer zapuMaer Ha credye DOKOBOE MHOJOMKEHHE AUCTA

U OOBIYHO COCTOUT M3 JMCTOBOM ILJIACTHHKH, KOTO-
pad IpUKpeILIeHa K ¢Te0/II0 ¢ IOMOIIbLIO YepemKa. epelkosbii
JIucTha, He UMeEKIUe Yepellka, Ha3bIBAIOT CHIA- JlucToBas
yuMu. HUKHIO YacTs JIucTa Ha3bIBAIOT OCHOBAHU- nAacTUHK
em. Ha HeM y HEKOTOpPBIX pacTeHH# obOpasyioTcd
npunucTHUKKA. OZHAKO He Bce pacTeHUs HMEIOT
npuaucTEHuKU. Her ux, HanmpuMep, y CHPeHHU U JIaH-
JBINIA, a y JIbHA, 3JIOEeH, T’BO3JUKH HEeT YePellKoB.

PaznuyaroTrces JUCThA U YUCIOM JIMCTOBBIX ILIac-
THHOK Ha uYepemke. Tak, aucrbsa Gepesnl, JIUIbI
MMEIOT 10 OJHOM JIMCTOBOM IJIACTUHKE — 3TO MPO-
CThI€ JHCThA. Y JUCThEB PAOUHBI, aAKAIUH, IIIUIIOB- | OcrHosarme
HUKA Ha YePelIKe HaXOAUTCA HECKONBKO IUCTOBBIX - /o o
ILJTACTUHOK — 3TO CJIOKHbIE JIHCTHA. wma__——

B nucTe mMpoMCXOAAT CI0KHBIE IPOIECCHl AbIXa-
HUA, 00pa3oBaHUA NUTATEJIbHBIX BEIlECTB, HCIIape-
HUAS BOJABI. ¥ HEKOTOPBIX PACTeHHil JHUCTBA BUIO-
U3MEHSAITCA Y BBIIOJHAIT HECBOHCTBEHHBIE UM
(byHKLIMM: KOJNIIOYKM KakTyca, Oapbapuca — 3a-
IMATHYIO, YCUKH ropoxa — OIOPHYIO: OHU YIAepPiKu-
BAlOT TOHKHH cTeGesb pacTeHWs B BEPTHKAJIbHOM
IIOJIOYKEeHUH,

Ilouka — »aTO 3avaTouHblii nmober. Pasiuuaror
JIACTOBBIE M I[BETOYHBIE HNOYKU. B JIMCTOBBIX 3a-
KJIIOUEeHBI 3adaTku Oyaymero crebas M JIMCThHEB,
a B IIBETOYHBIX eIle W 3a4aTKU I[BeTKa WM I[BeT-
KOB. BeCHOM ¢ HACTYIJIeHMEM TeIla MoYKHu Habyxa-
JOT, JIONMAITCHA, U MOABJSAIOTCA MOJOJbIE 3eJIeHbIe
JNUCThsA, OYyTOHBI [BETKOB: HAUMHAETCA POCT nobera.

lMpuUunncTHKN

Pacnyckalowancs nodk

KalTaHa
JINCTOBAA LIBETO4YHAA
(BeretatmsHasn) MNOYKA (renepatueHasn) NMOYKA

lNo4eqHble
veLyrkm

3a4aroYyHele

JCTER )\ couserve

3a4aro4yHsle

RN N NN NN HapacTaHus
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MPOCTBIE TNCTbA

MaHxKeTka <=

BepxHsaa koxwuua
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BupouameHeHwe
NMNCTbEB — KOMIOYKW

CNOXHbIE TUCTbA



CTPOEHUE N MHOTOOBPA3ME LIBETKOB
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(ThIMUHOYHbBIN)
LIBETOK
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COUBETUA

IIBeTrox y OonbIIMHCTBA pacTeHUN — caMas Ap-
KasA ¥ 3amMeTHad ero 4acTb., OOBIYHO OH COCTOHUT M3
BEHUMKa, 00pa3s0BaHHOTO JIeeCTKaMH — CPOCIIIH-
mucs (Tabax, HezaOyAKa) WK pasAeJbHBIMHA (A0J10-
H#A, BUIIHA). ¥ OOJBIINHCTBA PACTEHUI BEHUHK OK-
PyiKeH YalleJIMCTHKaM#u, 00pas3yomiuMy YauieukKy.
Ona raxike MOKeT OBITH CDOCTHOJIUCTHOM MJIHU pas-
JIeJIbHOJIUCTHOM. Yamredyka M BEeHYHUK COCTABJIAIOT
JBOMHOM OKOJIOIBETHHK. B POCTOM OKOJIOIBETHH-
Ke BCe JINCTOYKHM OJAWHAKOBBIE, KaK, HaIpuMep,
y Toabnada. [{BeTKM UrpaioT BaXKHYIO POJIb B pas-
MHOXXEHUU PaCTeHUM.

I'naBHas 4acTh LBETKA — MECTHK U OKPYIKAa0-
mue ero ThiYMHKH. IlecTuk pacrojiaraercsi B [eHT-
pe nBerka. OH cocTOMT M3 3aBsA3u, CTOJIOHUKA
U peuibna. V3 3aBs3M moCje ONLLIEHUS M OILIOJ0-
TBOPEHMA pPasBUBAIOTCA ILJIOA U ceMeHa. ThIYMHKA
COCTOMUT M3 THIYMHOYHOM HUTHU U NMBLJIBHUKA, B KOTO-
poMm oOpasyercss mbliIblia. KoJMyecTBO IIECTHKOB
M TBIYMHOK B IIBETKAX PAa3HBIX PACTEeHUI Pa3JIMUHO,
HO TBIYMHOK Bcerja OoJbmre. Bee yacTn nBerka pac-
IIOJIATAIOTCHA HA I[BETOJIOKEe, KOTOpPoe Y OOJbLIIHHCT-
Ba PacTeHU# ABJISETCA PACIIMPEHHON YaCThIO I[Be-
TOHOKKH.

Y Ligetku, comepxallue Kak Nectvik, Tak U ThIYMHKM, Ha3blBa-
loT oboenonbiMK. Takne UBETKU UMeloT 9010HS, BULLHA,
cvpeHb. LiBeTku, copepxaluye TONbKO NecTUK Unu TONbKo
TbIHVMHKW, Ha3biBAIOT Pa3aenbHONONbIMK. PacTeHus, y KO-
TOPbIX Pa3AensbHONoNbLIE LUBETKU (ThIMMHOYHLIE W MecTUY-
Hble) HaXOAATCH Ha OAHOM pacteHuu (orypeu, Tbikea), Ha-
3bIBAIOT OAHOAOMHBIMM, 3 €CSIVN OHW PACMONOXEeHbI Ha pa3-
HbIX pacTeHnsax (MBa, ToNosb), TO TaKMe PacTeHNA Ha3blBaloT
ABYAOMHBIMMW.

IIBerkn Ha mobere peIKO PACIOJIOMKEHBI ITOOIM-
HOYKe, KaK, HaIlpUMep, y TIOJIbIIaHa UJIH HapIucca.
O6pryHO OHM coGpaHBl B IPYIIBI, KaK y KJeBepa,
IPYIIU, acTPhl, KYKYypy3bl. Takyio rpynmny IBEeTKOB
Ha3BIBAIOT COLBETHEM.

fonoBka
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ILnoasr pacTeHuil, KaK ¥ IBETKH, OYeHb pasHoobOpasHbl. OHU OTIIH-
JaoTcA 1o (hopMe U pazamepam, OKpacKke, KOJUYECTBY CeMAH U MHOTMM
ApyruM npusHakam. CTeHKa miofa — OKOJOILIONHME — o0pasoBaHa
paspocmieicss 1 BUAOU3MEHEeHHOM cTeHKOoM 3aBsA3u. OKOJIOIIOAHUK MO-
KeT OBITh CYXMM U COYHBIM, MACHUCTEIM. BHYTpH 3aBA3U HAXOAATCH Ce-
Ma3avyaTku (cemanouxku). M3 HuX pasBuBaiorcs cemena. OcHOBHAs
(bYyHKIMA IIOA — 9TO 3aLIMTA CEMSH M MX PaCIpPOCTPaHeHUe.

Teneps naBaiiTe MO3HAKOMUMCS CO CTpoeHUEeM cemenu. C ceMenu Ha-
YUHAETCS YKUB3HB JIIDOOT0 IBETKOBOI'O PACTEHUA — M TAKOI'0 MAJIEHBKO-
ro, Kak 60JI0THAA PACKA, M TAKOrO TMIaHTa HAIIIUX JIECOB, Kak ny0. CHa-
PY?KH CeMs IOKPBITO TOJICTOM CeMeHHO# Ko:xypoii. OHa 3aluinaeTr BHY-
TPeHHHE YaCTH CeMEeHHU OT BHICHIXaHUA U MeXaHNYECKHUX IOBPEeKIAeHU .

CYXVE Mol

OpHOoCeMsiHHbIe MHorocemsiHHbIe

= € Kpblnartka
{ 7 (sceHb)

606 (ropox)

CemaAHkKa
(nopconHeyHuk)

MHoronucroeka
Kopobo4ka

(mypmaH)

Opex
(newmHa)

Bob
(akaums)

Crpy4ok
i (cypenka)

3epHoBKa
(nweHwuua)

Kopobouka N
(Mak)




COYHbIE MNoabl

OpHocemMsAHHbIe

KocraHka
(nepcuk)

Koctaivka (kanvHa)

HOrocemMmsiHHble

fAropa
(Tomar)

Arona (KpbIXXOBHMK)

Arona

(cmopoauHa) fibnoko

(abnoko)

A6noko
(rpywa)

ThikBWHa

ThikBMHA (TbiKBa)

(apby3)
ToikBKHa (orypet)

MNomepaHey,
(nmoH) o

MomepaHel (anenbCcnH) s e o e o o o o
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dHpocnepm  Cemsagons (LWuTok) Moyeyka  Crebenek

OkononnogHuK
1 KOXypa

KopeLuok

Mo4eyka
Crebenek

Cemsaponu

CrpoeHue CrtpoeHune
3epPHOBKMU cemMeHun
KYKYpYy3bl cdaconmn

ITox KOXKypO¥ HAXOAUTCA 3aPOABINI — MaJeHbKOe Oyayliee pacTeHb-
uite. OH COCTOMT M3 3apPOABIIIEBOIO0 KOpPEIIKa, cTedesbKa, IIOYeYKH
u cemagosei. CeMamoaIn — 3TO HMepBEIe JIUCThA 3apPOABIIIA. ¥ BCEM
BaM U3BECTHOM (hacosii uX /iBe, OHU XOPOIIIO Pa3BUTHI, B HUX COCPEI0-
TOYEH 3alac NUTaTeJbHBIX BellecTB. PacTeHus, 3aPOABIIIN CEMAH KO-
TOPBIX UMEIOT /IBe CeMSAN0JH, Ha3bIBAIOT ABYAOJBHBIMH. JTO, HAIIPU-
Mep, DOMHUAOPHI, Ay0, A6s0oHA U MHOrue apyrue. Ho He y Bcex aBy-
JOJBHBIX pacTeHHil 3amac NHUTATeJNbHBIX BeIeCTB HAKaIlJIMBaeTCsd
B ceMAnoaX. BoasmuucTBO (MaK, Juna, CHpeHb) UMEIOT CeMeHa C 3H-
JOCIepMOM (OT I'DeYecKOro «3dHAO0» — BHYTPH, «CIIepMa» — cems).
910 ocobas 3amacarwIinas TKaHb.

PacreHus, 3apoAbIll KOTOPHIX UMEET TOJbKO OJHY CeMsII0JI0, Ha-
3bIBAIOT OAHOAOJBHBIMH. K HUM OTHOCATCH JIYK, MDUC, PHUC, IIIIIEHNA-
1a, DaJdbMBbl, KaMBIIl, OCOKa, OPXHUAEH, B TOM YHUCJIe U PeIKUe BUBI
HaIIuX JIecOB — JI00Ka, ATPHIIIHUK, OalIMadyoK.

Ha pucysKe ¢ uzobpakeHueM CeMeHH KYKYPY3bl BUAHO, YTO BUJO-
H3MeHeHHas eIWHCTBEHHAas CeMAN0JIA — IIUTOK — OTAEeNsAeT 9HIO0-
CIIePM OT XOPOIIIO PA3BUTOM IIOYEUKH.

Kopau 1 noGeru Ha3bIBaIOT BEreTATHBHBIME OpraHamMu (OT JaTHH-
CKOI'0 ¢«BEreTaTUBYC» — PACTHUTEJIBHBIN), & IIBETKH, ILJIOABLLI X CeMEeHa —
PenpoayKTHBHBIMHM (OT JIJATUHCKOTO «PENpPOAYKTHO» — BOCIIPOW3BE-
JIIeHHe).

é |_I1poaepb're CBOU 3HaAHUSA

1. Yro raxkoe opran? Kakue opraabl pacTeHuit Bul 3Haere?
2. Kakoso sHaueHue KOpHA?

3. Uem creprkHeBas KOpHeBadA CHCTEMA OTJAMYAETCA OT MOUKOBATON?
Y KakMX pacTeHH# cTepiKHeBas cucrema?
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Yro Taxoe mober?

Kak pacnosararoTcs aucthsa Ha cTedue?

Yro Takoe nouka? Kaxkyio mouxky HasbIBAIOT JIUCTOBOMH ?
KakoBo 3HaueHHE JINCTHEB?

Pacckasknre 0 MHOr00O6pasuu U CTPOEHHUHU JINCTHEB.
Kakne QyHKIUK BEIDOJIHSAET cTebesb?

10. Kakoe cTpoeHue UMeeT IBETOK?

11. Yro rakoe comperue?

12. Yro Taxkoe nioj, KAaKOBO €ro sHaueHue?

13. OnumuTe cTpoeHne ceMeHH (acoJiu.

14. Kakwue pacTeHUs Ha3bIBAIOT OAHOAOJBHBIMH?

15. BreimosauTe 3agasusa Ne 26, 28 wa ¢. 17—18 (Pabouas Terpanb).

16. Bribepure nmpaBuabHBIN oTBeT. Tect Ha c. 54—56, BapuanT 1 (Tec-
TOBEIE 3a/laHNUA).

R S -

@ | Moaymante

Tlouemy y MHOI 17X PaCTeHUIA IBETKU COOPAHBI B TPYIIIIBI — COLBETHA?

* » ¢ o) JJaboparopHas pabora

Bermosaure padory Ne 13 ma ¢. 30—32 (JIaboparopHble paboTsI).

‘ PaGoTta c koMmnbloTEPOM

® | Obparurece Kk auncky. Usyuure Marepuas ypoKa U BBIIOJHHTE
NpeiIosKeHHbIe 3alaHus.

® | UHrepHeT-ccbinka: http://www.ecosystema.ru/08nature/trees/
morf-sum/morf.htm (Oprans! BETKOBBIX PACTEHUMH).

OpraH — 370 4acTb Tena, BbINOMHAOWAA ONpefeneHHyI GyHKUNIO.
Kaxabln opraH umeet onpefeneHHoe ctpoeHue, popMy 1 pacnonoxeHue
B opraHuame. MNober, kopeHb, UBETKW, NNOAbl C CEMEHaMW — OpraHbl
LIBETKOBOro pacteHus. Mober — 310 CNOXHbIA OpraH, OH COCTOUT U3 CTeb-
ns, nucTees U no4ek. KopeHb yaepxxusaer pacteHue B noyse, obecneyn-
BaeT ero BOAOW U MUHEPanbHbIMW CONAMM, MOXET CNY>XMUTb MECTOM 3ana-
CaHWA NUTaTenbHbiX BewecTs. MaBHaa yHKUUA NUCTbEB — (DOTOCUHTES,
T. €. obpa3zoBaHune opraHMyeckux nutatenbHbix Bellects. Ctebens BbIHO-
CUT NUCTBA K CBETY, ABMAETCA ONOPOWN ANA BCEX YacTen pacTeHus, CBA3bI-
BaeT Ux Mexay cobow, y paga pacteHni BbINONHAET M 3anacatoLlyto dyHk-
Luio.



7. OpraHbl 1 cucTtembl
OpraHoOB XXUBOTHbIX

HusHeneaTeIbHOCTh MHOTOKJIETOUHOIO OPIraHM3-
Ma — KaK PAacCTUTEJbHOrO, TaK M JKMUBOTHOTO —
IOAIePIKUBAETCSA CIIAKeHHON paboToi pasJHMYHBIX
OPraHoOB, KaXK/JIbIH U3 KOTOPHIX BBIIIOJIHAET OIpeje-
JeHHYI0 GyHKuupo. OxHu opradbl 00ecreYyuBaioT
OIIOPY Tesa, ero ABUXKEHMUs, APYrHUe 3aluIlaiT OT
IIOBPEXKJIEeHUI BHYTPEeHHME YaCcTH OpraHMaMa, Tpe-
ThU OTBEYAIOT 3a MOCTYIJIEHUE B HETO MUTATEJIbHBIX
BeIlleCTB, KMUCJIOPO/ia, YeTBepThie — 3a BhIJeJeHue
BPEIHBIX BeIecTB. Takas cHenuaausanusd I03BO-
JseT opraHusMy 3(G(HeKTHBHO (PYHKIHMOHUPOBATE.
CBasanHble MexAy €060 opraHsl, oO0'beJMHEHHBIE
ob1reit paboToil, COCTABIAIOT CHCTEMY OPraHOB.

BHyTpHu Tesia MO3BOHOUHBIX KUBOTHBIX UMEIOTCH
ocobble mpocTpaHcTBa — moJsocTu. Opradel, pacro-
JIO’KeHHBIE B IIOJIOCTH, Ha3hIBAIOT BHYTPEHHUMH.

Pacemorpum, kakue ke cucTeMbl OpraHoB pabo-
TAIOT B OPraHU3Me »KHBOTHOTO.

BopoHa

BHYTPEHHWE OPTAHbI
nTLbI

BHYTPEHHWE OPTAHbI IATY LKW

Mopxenyao4Has
xenesa

KueyHuk

[le4eHb

JKen4Hbli Ny3bipb

CemMeHHUK

KMLLeyHuK

o

A7 THouka
Moyegou <
ny3sipb Mooxenyao4Has
xernesa




(enYHbIN Ny3blpb

MevyeHb

MALLLEEBAPUTEJIbHAS
CUCTEMA YEPBA

KulueyHuk

Cepaue

BHYTPEHHWE OPIAHbI Pblbbl

Xenynok

MnasaTtenbHbl
ny3bipb

B numieBapuTeIbHOH CHCTeMe IIPOMCXOJUT Iepe-
BapMBaHMe IMUIIM ¥ BCAChIBaHWE NUTATEJbHBIX Be-
IIECTB B KPOBb. ¥ XOPOIIO H3BECTHOI'O BaM /IO A€BO-
ro 4yepBs 3Ta CHUCTEMa COCTOUT U3 pTa, I'JIOTKU, IH-
meBoja, 300a, MYCKYJIMCTOTO JKeJyAKa, KHIIeYHH-
Ka, aHaJbHOro orBeperusd. IlocienoBaresbHO IPOX0-
s IO OTZAeJIaM NHUIIeBAPUTENBHOM CUCTEeMBI, IMUINA
IIpeTepreBaeT NO3TallHble UBMEeHEeHU .

3axBaueHHBIN yepBeM KyCOYEeK JIMCTa Yyepes IJIoT-
Ky ¥ IIMINEBOJ IIOCTyIaeT B 300, I/le yBIasKHACTCH.
3aTeM B MYCKYJIMCTOM JMKeJyAKe OH OCHOBATEJIBHO
nepeTupaercs, NIpeBpamlasgch B KalIUIeoOpasHYIo
maccy. IlepeBapuBaHue 1 BcacklBaHUE IIUIIU IPOHC-
XOAUT B KMIIEYHUKe. 3/1eCh CJIOKHbIe BelllecTBa IIu-
¥ npespainaioTca B 00Jiee IpocThie, paCTBOPUMBIE
BeIlleCTBa, KOTOPbIe BCACBIBAIOTCA CTEHKAMH KH-
OIEYHHKA U IIOCTYNalT B KpoBb. HemnepeBapeHHEBIE
OCTATKH IUIIY BEIBOAATCA HAPYIKY Yepe3 aHaJIbHOe
OTBEpCTHE.

Jloxpeson 4epBb



CUCTEMbI OPTAHOB XMBOTHbIX

KpoBeHocHas cuctema

Puiba

ObixatenbHasa cuctema

Tpaxewn HacekoMoro TNerkne narywik

3aau

Ckenet Kpbina

Ckener
TPUTOHA

PO SO O OO
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KposenocHas cucreMa cHa0kaeT BCe OpPraHbl
JKMBOTHOTO IATATEILHBIMH BEIIleCTBAMH U BEIHOCUT
U3 HUX HEHY XHbI€ ¥ BPeJHbIe BelllecTBa. ¥ MHOIUX
OpraHu3MOB KPOBEHOCHAA CHCTeMa IPUHUMAET y4a-
cTHe U B mepeHoce rasos. Hanmpuwmep, v peid Kpose-
HOCHaf CHCTEMAa COCTOMUT U3 NBYXKaMePHOI'o cepara
u cocynoB. Cokpalmasch, cepjne MOpPOTAJIKHBaeT
KpOBB IO cocyzaMm. B ;xabpax oHa oTaaeTr yriieKuc-
JIBIM rad U HAChIIaeTCd KHCJIOPOJAOM, KOTOPBIN 3a-
TEeM Pa3HOCHUT MO BCEMY OPraHu3My.

CucremMa OpPraHoB JBIXaHHMSA OCYINECTBJAET 00-
MeH rasoB B OpraHuame, T. €. HOCTYILIeHHe KHUCJIO-
pora ¥ BhIfeseHHe yriaekucioro rasa. Crpoenue
IBIXaTeJbHOM CHCTEMBI ¥ Pa3HBIX KUBOTHBIX pas-
augyHo. Hanmpumep, y HACEKOMBIX 9TO CHCTEMAa TOH-
KHX TPpyOOUYeK — Tpaxei, y pbi6 — xaOpsl, y Mie-
KOIMUTAIOIIUX — JIEeTKHE.

BeigenurenbHAas CHCTEMa BBIBOJAUT M3 OPraHM3-
Ma BpeJHbIe BEIlecTBa — MPOAYKTHI ero Ku3HeAesd-
TeJBLHOCTH. ¥ PAKOB 3TY (DYHKILUIO BBINOJHSET ITapa
3eJIeHBIX JKeJe3, HaXOAAIIUXCH B IepejHed dacTu
TOJIOBOTPY/AM, a4 Y HACEKOMBIX — OCOOBIe BBIZIEJIU-
TeJbHBIE TPYDOUYKH, OJUH KOHEI[ KOTOPHIX OTKPHI-
BaeTcA B KMUIIEYHUK, a APYroi cJIeno OKaHYMBaeTCs
B moJiocTu Tena. Opransl BeiiesieHUA PhI0 U APYTUX
[TOBBOHOUHBIX — IOYKHU. B cocTaB BHIAEIUTEIBHON
cucTeMbl IIO3BOHOYHBIX BXOIAT TakiKe JBa Modye-
TOYHUKA, MOUYEBOM Ny3bIPh M MOYEHCIyCKATeJb-
HBIA KaHAaJ.

OmnopHo-aABUraTebHass CHCTEMa Yy [IO3BOHOYHBIX
JKUBOTHBIX COCTOHMT U3 CKeJIeTa U IIPUKPEIJIeHHBIX
K Hemy Mmeimn. Cresner npugaer Texy GopMmy, CIy-
JKUT eMy OIOPOii, 3aluIaeT ero BHyTPeHHHUE opra-
HBI OT IOBpexXJeHuil. Biaromapa coOKpalleHusaM
MBIIIIIL }KUBOTHOE MOYKeT aKTUBHO IlepeABUraThCH.

JlokTeson
cycTaB

)
g.':,\?

Mneyeson
cycras

KposeHocHas

cmcTema

cncrema

OnopHo-
ABuratensH
cucrema

| [bixatensHas

. | BolgenurenbHas
| cucrema

an
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HepsHasa cucrema
yenoseka

MHe3no thasaHa
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HepeHasd
cucTema
nnaHapuu

HepeHasn
cucTema
rMApbI

Bce yacTu JKMBOTr0 OpraHn3Ma — KJIETKH, TKaHU,
OpraHbl, CHUCTEMBI OPraHOB — pabOTalOT COrJaco-
BaHHO, KaK enHOoe meyoe. Takas coryiacOBAaHHOCTD
JOCTHIraeTcs npesae Bcero 6ylarogaps nesaTeJbHOC-
TH HEPBHOM CHCTeMBbI. ¥ I'MJIPhI OHA COCTOMUT U3 pas-
OpOCaHHBIX 10 TeJy HEPBHBIX KJIETOK. ¥ ILJIOCKHUX
JepBed IJIaHAPUM — M3 CKOIJIEHHMI HEPBHBIX KJie-
TOK, KOTOPbIe 00pasyioT ImapHble I'OJIOBHBIE V3JIbI,
OTXOAANUINX OT HUX HEePBHBIX CTBOJIOB ¥ MHOTOUNC-
JICHHBIX HEpPBHBIX OTBeTBJIeHUil. Camas cloykuas
HepBHasA CHUCTeMa y MO3BOHOYHBIX: OHa oOpasoBaHa
TOJIOBHBIM M CIIMHHBIM MO3T'OM ¥ MHOTI'OYMCJIEHHBI-
MU HepBaMH.

B perynanuu nesaTesbHOCTH OpraHuU3Ma IPUHH-
MAIOT yYyacTHe ocoOble XMMWUYEeCKHe BellecTBa —
TOPMOHBI, KOTOPBIE BBIJIEJIAITCA CHEIHAIbBHBIMU
;KejiesaMy, COCTaBIAIINMI YHIOKPHHHYIO CHCTe-
my. 'opMOHBI pasHoCATCSA IO OPraHU3MY KPOBBIO,
AX BblJleJIeHNe KOHTDOJIMPYeTCs HEpPBHOM cucTe-
MO¥.

Cucrema opraHos pasmMHOKeHHS (II0JI0Basg CHC-
TemMa) obecrieduBaeT BOCIIPOU3BEeJeHUe OPraHu3MOM
cebe momobHBIX. OCHOBHOM YAaCThIO 9TOM CHCTEMBI
SIBJISTIOTCS TIOJIOBBIE 3KeJIe3bl — SAWYHUKY U CeMeH-
HUKH, B KOTOPBIX 00pa3yIOTCA MOJOBBIE KJIETKH.



é l NpoBepbTe CBOU 3HAHUA

1. Yro rakoe opran? Kakme opraHbl HasblBAIOT BHYTDEHHUMH?
Kaxue oprans! yenoBexa Bbl 3HaeTe?

2. Yro Ha3BIBAIOT CHCTEMOMN opraHoB?

Kakasa cucTeMa ofecleyuBaeT COIJIACOBAHHYIO [eATeJIbHOCTH
BCeX OpraHoB?

B ueMm cocTouT PYHKIMUA CHCTEMBbI OPraHOB PA3MHOMEeHU A ?
Kaxas cucreMa obecreynBaeT ra3oo0MeH B HamieM oprasusme?
HaszosuTe opragsl, COCTaBJIAIONINE KPOBEHOCHYIO CHCTEMY.
KakoBBI (DYyHKIUU OMOPHO-ABUraTeIbHOM cHCTeMbI?

Kax ycTpOeHa IUIeBapUTeIbHAS CUCTEMA J0XK/I€BOr0 4YepBsa?

. B uem 3axsouaercsa QYHKIUA NUAIIEBAPUTENIBHON CUCTEMBI?

. Kakyio poss B opragusMe BBINOJIHAET BhIZIeTUTEIbHAA cHCTeMa?

@
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11. Yro raxoe ropmMoH?

12. KakoBa poJb 9HJOKPUHHOM cucTeMbl?

13. Brrmonuaure 3aganue Ne 36 ua c. 25 (Pabouas rerpans).

14. Beibepure .1paBunbHbiii orer. Tect Ha ¢. 65—66, BapuanT 1
(TecToBBIE 3a/1aHUA).

& l Moaymante

ITouemy oprauuam paboTaeT Kak efuHoe nemoe?

’ PaGoTa ¢ KOMMbIOTEPOM

@ |Obparurecs Kk gncky. Uayuyure MaTepuall ypoKa U BbIIIOJHHUTE
IpeJIJIoKeHHbIe 3adaHusd.

® |UHTepHer-ccbinka: http://ru.wikipedia.org/ (Opran).

lpynny cBA3aHHbIX MeXay cobOi OpraHoB, BbINOAHAWMX 0BLme
hyHKUNK, Ha3bIBAIOT CUCTEMOM OPraHoB. Pasnu4aioT HepBHyio, onop-
HO-ABUraTenbHylo, NULLEBaPUTENbHYIO, KPOBEHOCHYIO, AbIXaTeNbHYIO,
BbIOENUTENbHYIO, SHAOKPUHHYIO 1 NOIOBYIO CMCTEMbI OPraHoB.



8. OpraHusm Kak eguHoe uenoe

MHOrokJIeTOYHBIHI OpPraHuU3M IpeacTaBiaseT coboit
COBOKYITHOCTh CaMbIX PA3JIUYHBIX OPraHOB, Ies-
TEeJBHOCTh KOTODPBIX TECHO B3aumMocBasaHa. Hapy-

Cobupas bepe3osbiin
COK, Mbl 0DkpagbiBaem
pacTeHue, oTHUMas

y Hero Bogy mreHue paboThl OJHOTO U3 HUX CeMYac ke oTparkaer-
C NUTaTenbHbIMK CA Ha JeATeJIBHOCTH ADYTHX W BCEro OopraHuM3Ma
BELLECTBAMM. B II€JIOM.

Takvie Bepesbl HacTo IInmeBapurenpHas cucreMa >XUBOTHBIX obecrie-
Boneior 1 3ackixaioT YUBAET OPraHN3M NUTATEJIBHBIMHU BemjecTBamMu. Jlo-

6oe HapyIIeHue IPoIecCOB IepeBapuBaHUA UK BCa-

ChIBaHUS CKasbIBaeTCs Ha paboTe BceX OPraHoOB:
Al He IoJiydyas AOCTATOYHOTO KOJIMYeCTBa IHTATEJb-
: HBIX BelecTB (a BBl 3HaeTe — 3TO CTPOUTENbHBIN
MaTepuaJ U 9HePrus), OPraHu3Mbl 3aMeJIAI0T POCT,
y HUX HapylIaeTcs BO30OHOBJIEHUE CTApPbIX WU YT-
paveHHBIX KJIETOK, CHUXKaeTcd aKTUBHOCTH. A 0o-
JIe3Hb MOYEeK MO’KeT IIPHBECTH K OTPABJIEHHIO U Ja-
sKe rubes opraHuama.

Y 3eseHBIX pacTeHUil 00pa3oBaHMe NMUTATEIbHBIX
BEIIECTB B JIMCTHSAX HE MOXKET IPOUCXOAUTE Ge3 1mo-
CTYIJIEHUA B HUX BOABI U MUHEPAJIbHBIX BEIECTB,
KOTOpBI€ MOTJIOLIAIOTCA M3 MOYBbBI KOPHEM U I10/a-
IOTCHA B JIUCTHA yepesd crebens. JIroboe noBpexaenne
KOPHA MU cTe0/1a HapyIlIaeT 9ToT mporecc. B o xe
Bpemsa 0e3 nuTaTeJbHBIX BelleCTB, KOTOPBIe 00pasy-
IOTCA B JIUCTbAX, HEBO3MOYKEH POCT TKaHEe! HU KOop-
HdA, HU cTebJidA, a 3HAYUT — POCT BCEro PacTeHM .

Bce wacTu opraEusMa — KJIETKHU, TKAHHU, OPTraHbl,
CHCTeMbl OPraHOB — B3aMMOCBA3aHBI MEXKIY c00Oii,
JOTIOJHAIOT APYT Apyra, paboTaroT corjiacoBaHHO U CO-
TaBJAIOT eJUHOe Iesioe. PacTreHusa U *KUBOTHBIE —
9TO LEJIOCTHbIE OPTraHU3MBI.

Menegeaka,
nospexnas KopHu
pacTeHun, NPMHOCUT
Hemanbln Bpea
cafiaMm 1 oropogam

_Jﬁln
FENNENNN]
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OPFAHM3M KAK EOVMHOE LIENOE
PacreHue YXuBOTHOE

TKAHb

HepsHas TKaHb

OcHoBHaf TKaHb

OPFAH

Nucr

CUCTEMA OPTAHOB

OPTAHWU3M




G@ | MMpoBepbTe CBOM 3HaHUA

1. M3 xkakHuX cocTaBHBIX yacTell 06pa3oBaH opranuam?
2. Kax nokasars, 4TO }KMBOTHOE — I1€JOCTHBI opranusm?

3. Ilouemy HapymieHue paGOThl OZHOTO M3 OPTaHOB BIMSAET HA Jes-
TEJILHOCTBH BCEI'O OPraHU3Ma B IeJIoM?

4. Brmonanute 3axanue Ne 46 ua c. 28 (Pabouas Terpanb).

5. Bribepure npaBunbHBIM oTBeT. Tect Ha c. 72—73, BapmanT 1
(TecToBBIe 3amanusn).

Q | Mopymawnre
w1 - Yro npousoiiser
C iepeBoM,

Ha KOTOPOM
IIOCEJIUJICA TPUO-

TPYTOBHK ?
’ Paborta ¢ koMmnbioTEPOM
® | Obparurecs Kk gncky. Usyunre marepuasa ypoKa M BHITOJHHUTE
IpeJIOKeHHbIe 3aJaHu.
® | MHTepHeT-ccbinka: http://ru.wikipedia.org/ (Opraausam).

MHOTOKNETOYHbIN OpraHmn3M — 3TO COBOKYNHOCTb PasfnyHbIX OpraHos,
AeATeNIbHOCTL KOTOPbIX TECHO B3aMMOCBS3aHa. Bce 4actu opraHusma
paboTaloT cornacoBaHHO U COCTABNAIOT eanHoe Lenoe. Jlioboe HapyLueHne
paboThbl OTAGNLHOIO OpraHa OTPAXKaALTCA Ha AeATeNbHOCTU APYrX U BCEro
OpraHu3Ma B LENoMm.

BN NN N N N
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9. Y10 Mbl y3HaNIN O CTPOEHUM
YXUBbIX OpraHN3mMoB

OCHOBHBIMY CBOMCTBAMH KHBOTO ABJIAKOTCA 00MeEH
BeIllecTB, MUTaHUe, AbIXaHUe, BhIJeJeHHe, ABUMKe-
HUe, pasJpa’kMMOCTh, POCT M pas3BUTHE, CIOCO0-
HOCTHh K Pa3MHOKEHHUIO.

Cx0/ICTBO B CTPOEHHM ¥ XUMHUUYECKOM COCTaBe KH-
BBIX OPraHM3MOB VKAa3bIBAET HA €ITMHCTBO UX IPOUC-
xoxeHnsa. CaMbIMM pacrpoCTPAaHEHHBIMUA HA 3eM-
JIe 3JIEMeHTaMU ABJISIOTCS KUCIOPO, YIJIepoa, a30T
1 Bogopoxa. OpraHu3Mbl COCTOAT U3 MHHEPAJIbHBIX
(Boma, MHHepaJbHBIE COJI) M OpraHudyeckux (Ges-
KW, YKUPBI, YIJIEBOJAbl, HYKJIENHOBBIE KHUCJIOTHI) Be-
IIeCTB.

Bce sxuBBIe OpraHU3Mbl Ha 3eMJie UMEeIOT KJIeTod-
HOe cTpoeHHe. KieTka — eIWHHUIlA CTPOEHUS opra-
HHU3MA.

OCHOBHBIMHY YaCTAMH KJIIETKH SABIAIOTCA MeMOpa-
Ha, IUTOILIa3Ma U AAPO. ¥ PACTUTEJHbHBIX KJIETOK
00A3aTeIbHBIM 3JEeMEHTOM SBJSeTCH TaKiKe KJe-
TOYHasA 000J04Ka. ¥ HEKOTOPBIX OPraHM3MOB AApa
HeT, IO03TOMY IO CTPOEHUIO KJIETKHU BCeX JKUBBIX CY-
IIeCTB JeJAT Ha ANEePHBIX W 0e3bAnepHbIX. B xpo-
MOCOMAX COCPeJIOTOUeHAa HAaCJIeJCTBeHHas WHQPOp-
MaImA.

B ocHOBe pasMHOKEHWS W MHIUBHAAYAJIBHOTO pas-
BUTHSA JIEKHUT JejieHue KiaeTox. Muros obecneunBa-
eT MOCTOAHHOE KOJIMUYECTBO XPOMOCOM BO BCEX KJIET-
Kax opraHmusma, a B peayJjibTare Meiio3a odpasyoTces
KJIETKH C OJMHAPHBLIM HA0OPOM XPOMOCOM.

KunBoTHaa kneTka

PactutenbHas Knetka

Knetka rpnba




Tesla MHOTOKJIETOUHBIX JKMBOTHBIX COCTOAT U3 TKaHeit. DT0O rpynnsl
KJIETOK, CXOAHBIX 110 CTPOEHHIO, BHINOJHAIOIINX OAUHAKOBYIO pabory
U COeAMHEHHEBIX MeXXJy co00i Me’KKJIeTOUHBIM BellecTBoM. B pacre-
HUAX pasandaioT odpasoBaTesbHYI0, OCHOBHYIO, IOKPOBHYIO, MeXa-
HUYECKYIO U NMPOBOAAINYIO TKaHHU, V JKMUBOTHBIX — BJIIUTEJIHNAILHYIO,
COEeIWHNUTENbHYIO, MBIIIEYHYIO 1 HEPBHYIO TKAHH.

Opran — 5TO YacTh Tesia, BBIIOJHAWINAA ONpPeAeIeHHYI0 pabory
U UMeIas onpeesieHHy0 (opMy, CTPOEHHE U MECTOPACIIONOKEeHe,

IloGer, kopeHsb, IBETOK, IJIOL C CEMEHAMU — 3TO OPraHbl PACTEHMIA.
IToGer — 9TO CJIOXKHEBINA OPrad: OH COCTOUT M3 JUCTbEB, ITOYEK U cTed-
as. Kopers yjep:xuBaer pacTeHue B nmouse, o0ecmeunBaeT IOCTYILIe-
HUe B HeT'0 BOJbl U MUHEPaJILHBIX coJeil. B mucTeax obpasyioresa nura-
TeJIbHbIe BelecTBa. Crebesib BBIHOCUT JIUCTHA K CBETY, CHAYKUT OIIOPOH
IUIs1 BCEX YacTell pacTeHus, CBA3BIBAET UX MeXAy coboil. ¥ psajga pac-
TeHHUH 1o0er ¥ KOpPeHb BBIIOJIHAIOT 3amacaoiue (PyHKIUH.

Cucrema OpraHos — TO0 IpyIa OPraHoB, CBA3aHHEIX 00mIei pado-
TOM. ¥V JKMBOTHBIX DPAa3jMYalOT HEPBHYIO, OINOPHO-ABUTATEJLHYIO,
OHUINEeBaPUTENbHYIO, KPOBEHOCHYIO, IBIXaTeNbHYIO, BEIJACJIUTENLHYIO,
SHAOKDPUHHYIO U II0JIOBYIO CUCTeMBI OPI'aHOB.

Knerxu, TkaHM, OpraHsl, CUCTEMBI OPraHOB pabOTAIOT COrJIaCOBaH-
HO. Opranuam — ejuHOe IIeJIoe,

OCHOBHbI€ NOHATUSA TEMbI

' e 0OmeH BewecTs ® MUTO3
| e NUTaHue * Menos
* AbiXaHue e TKaHb
| ABUXEeHMe * ME@XKNEeTOYHOe BellecTso
| pasapaxumocTb » opraH
i o pasMHOXeHune e nober
. e poct e KOpeHb
' e pasBuTue e nunct
|« OpraHMueckue BelecTsa e cTeBensb
' e Genkm ® LUBETOK
| @ XUpbI e nnog,
| e yrnesoabl * cems
| ® HYKNEMHOBbIE KUCNOTbI ® 3aBA3b
. e asor ® cems3a4aTok
® Kncnopopa ® TbiYHMHKaA
» BOAOPOA e Nbinbua
' e yrnepop, e 3apoabi
» membpaHa e 3HAOCNEpPM
* Xpomocoma ® CUCTEMa OPraHoB
' e xpomaTupa ¢ FOPMOH
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XusHepearenbHoOCTb
OpraHM3moB

10. MwutaHme n nuwesapexwve. 11. [bixaHne

12. TpaHcnopT BeLLecTs B opraHm3me

13. BoigeneHue. 14. OBMeH BeLLeCcTB 1 3Hepru
15. Ckenet — onopa opraHusma. 16. [isnxeHune
17. KoopawnHauws v perynaums

18. becnonoe pasMHoOXeHue

19. lNonoBoe pasMHOXeHNE XNBOTHbIX :
20. MonoBoe pa3sMHOXeHWe pacTeHnm
21. POCT 1 pa3BuTME PACTEHUI /o
22. PocT n passuTUE XUBOTHbIX
23. Y10 MBI y3HaNM O Xu3HeaeATeNbHOCTM OPraHWU3MOB




Bo3gywHoe
nnUTaHwme

MNo4BeHHOE
nuTaHue

[MuTarenbHble BelecTsa
HakKanmealoTca B CeMeHax,
nnogax v BUAOM3MEHEHHbIX
BeretaTMBHbIX OpraHax
pacTeHuin

Kaptodens
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10. NMuTaHue n nuwesapeHune

Bce xuBbIe OPraHU3MBI NUTAIOTCHA, M 3TO NOHATHO!
IUILA CONEPIKUT XUMHUUYECKHe BellecTBa, Heo0X o u-
MBbI€ IJISI CO3JaHHUA HOBBIX KJETOK M O0ecleyeHu:d
9Hepruei MpolLeccoB, IPOUCXOASAIIUX B OpraHu3Me.
IImTaane — 5TO IpoIece IOJYYeHUS OPraHu3MaMu
BeIllecTB ¥ 9Hepruu. MCTOYHMKOM 3HEPruu JJIs mo-
JaBJAKINEero 0OJbIIMHCTBA OPraHU3MOB HA HAallei
ntanere apnaercsa Conuue. CostHeuHass SHEPIUA 110O-
cTymaeT Ha 3eMJI0 B BHJe Tellja u cBeTa. U3 Bcex
HaceJAMMUX 3eMJI0 KUBBIX OPraHu3MOB TOJBKO
3eJleHble PaCTeHUA MOTYT UCIOJb30BATh COJTHEUHYIO
9HEpPruio HemocpeacTBeHHO. Kak ke aTo mpomcxo-
IUT, KaK OHH IIUTAIOTCA?

Pacrenua He MMEIOT CHELMAJBHON NHIEBAPU-
TeJIbHOM CHCTeMBbI, TAK KaK MUTATEeJbHbIE BelllecTBa
obpasyioTes y HUX HEITOCPEJACTBEHHO B KJIeTKAX JIU-
00 IPOHMKAIOT B HUX Yepe3 KJIETOYHbIe MeMOpaHkbl.
BoasmimHCTBY pacTeHWil CBOMCTBEHHO IIOYBEHHOE
U BO3AYINHOE muTaHue. [Ipy MOUYBeHHOM NHTAHUM
pacTeHusd C IOMOIIBI0 KOPHSA IIOTJIOIIAIOT BOAY
U pacTBOPDEHHBIEe B Hell MHHepaJIbHbIE BeIlecTBa,
KOTODBIE 110 IPOBOAAIIMM TKaHAM IIOJAAIOTCA B JINC-
ThA.

3eJleHble JIUCThbA — OCHOBHEIE OPraHBI BO3IAYII-
HOro nmuTaHug. B HUX 4Yepes3 cremuajbHBIE INeJe-
BUJHBIE KJIeTOYHBLIe 00pasoBaHUs — YCTBUIIA TI0-
CTynaeT BO3AYX, U3 KOTOPOI'O pacTeHHe IJIA IUTAa-
HHUS HMCHOJb3yeT JHUIIb YIrIeKHCIBIA ras. XJiopo-
IJIACTHI JIACTA COAEPIKAT 3€JI€HbI NUIMEHT XJIOPO-
bunn. O obmamaer YAMBUTEIBHON CIIOCOOHOCTHIO
yJIaBJAMBaTh COJIHEYHYIO sHepruio. Mcmonssysa aty
9HEPIUI0, PACTEHUS IIYTEM CJIOKHBIX XUMHUUECKUX
IIpeBpallleHuid M3 IIPOCTHIX HEOPraHWYecKHX Be-
IIecTB 0OpasyT HEeoOXOAWMBIE UM OpPraHHUYecKHe



BelmecTBa. DTOT IPOIECC HA3HIBAIOT (POTOCHHTE30M (OT rpedeckux
CI0B «(POTOC» — CBET M «CHHTE3» — COeANHEHHE). B xoze oTocuHTe-
3a COJIHeUHAA DHeprus npeodpasyercs B XMMUUYECKYIO, 3aKIIOYEHHYIO
B OpraHnuyecKux mMosekynax. O6pasoBaBIIecs OpraHnIecKue BemecT-
Ba M3 JMCTHEB OTTEKAIOT B JIpyrue 4acTU PacTeHus, rjie pacxoAyioTcd
HA TIPOLECCHI KU3HEAEATETBHOCTH MM OTKJIA/BIBAIOTCHA B 3amIac.
I[Ipomecc (poTocHHTE3a MMeeT OrPOMHOe 3HaUeHMe JJIA XKUSHI Ha
Bemje, TAK KaK WMEHHO 3eJeHble DACTeHUdA, «3amacas» COJHETHYIO
SHEDIHUIO, JeJAlOT ee JAOCTYIHOM AJis APYTHUX MKUBBIX OPraHU3MOB —
rpuboB, YKUBOTHBIX, YeJIOBEKa, a BBIJI€/IAEMBII IIPDH 9TOM KHCJIOPOX
UCIIOJIB3YeTCA BCEMU KIBBIMM OPraHU3MAMMU AJIsA [BIXAHUSA.

BoaayLHoe
nuTaHve

ConHeYHbIN Ycbuue

CBEeT

BHyTpeHHee CTpoeHue
xnoponnacra

Bopa,
MUHepasbHble
conv
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mecce nHTﬂHﬂ HCIIOJIB3YIOT COJIHEYHYIO 3HEp-
3 'O, HAKOIJIEHHYIO B pacTeHusaX. OnHu (KO3bI, OBIIBI, OJIEHN) MTOea-

_ _ IOT CAMU DacTeHusd, Apyrue (Muiy, 6eJIKH, KJIEeCThl, CBUPUCTENIH) —

L 8.}  ux mioger u cemena. Pro PACTHTENBHOAOHBIE XHBOTHBIE. B ¢BOIO
i \ \ O4Yepe/b 3TUMU PACTUTENbHOANHBIMU KMBOTHBIMU MUTAIOTCH XHII-

HUKH. K HuM oTHOCATCS, HAaNpUMep, JTHUCHI, BOJIKH, THUI'DEIL, CTPeDdwI,
COBBI, MHOTHE 3MeH.

D ECTb XMBOTHblE, noepaioLyme TPYNbl APYruX >XUBOTHbIX.
K TakvM Tpynoenam OTHOCATCA MHOTMUE HaCeKOMbIe, HeKOTO-
& pble NTus! (rprdsl, BOPOHBI) 1 MAekonuUTaoLLme (rueHsi ).
Kpome Toro, mHorve Baktepuu, rpubbl Takxke MUTAIOTCA
MepTBbIMI OpraHM3IMamm UNU UX pasnaraloWMMmnCs ocTaT-
Kamu.
Bctpedaiotcs B npupopae v opraHu3mel, Beayllvie COBMECT-
Oe CyLLlecTBOBaHWe, 1x Ha3biBaloT cuMBUoHTaMM (T rpeve-
CKOro  «CMMBMO3NC» — COBMECTHan XusHb). Hanpuwmep,
rpubbl — 3HaKoMble Bam GOPOBUKM, NoaBEPe3oBMKM, No-
AOCMHOBVKM 1 MHOTME ipyrie — pacTyT OKOMO OnpeaeneH-
HbIX PacTeHWUI. 3TO He cnyyamHo. MprbHuua rpuba onnertaer
KOPHWM pacTeHns 1 faxe BPacTaeT BHYTPb €ro KNeTok: KOpHW
flepeBa Nosy4aloT ot rpuba AONOAHUTENLHYIO BOAY U MUHE-
PanbHble conu, a rpub or pacTeHus — opraHnyeckue selue-
CTBa, KOTOpbIE OH, HE UMes XNIopodUNNa, CaM CUHTE3UPO-
BaTb He MoxeT. €

HuTW rpnbHMubl onnetaloT
KOPHW pacTeHui

MHorwve rpubsl pacryt
OKOSO onpeaeneHHbIX
fepeBbes

KopeHb
nepesa

HekoTopble
rpubsbi
NUTaTCH
MEPTBbIMMK
OpraHM3IMamm
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LLlernsl

AdpukaHckme rpudbl

PACTUTENbHOALOHBIE
XMBOTHbIE

BapaH, NOX1paoLwmm
MbilLb

XULLHWKA

Kyk-nnaeyHedu,
3axBaTUBLLUNIA TPUTOHA

TPYNOEAbI




XVITHUKY BCTPeYalOTCs U B IapcTBe pacrenuit. Ha 0exHBIX 1MOY-
Bax, Ha Gosorax oburaer pocsHKa. DT0 HeOGOJIBIIOE pacTeHue JIOBUT
HACEKOMBIX C IOMOIIBIO KJIEHKUX BOJOCKOB, KOTOPbIE MOKPBIBAIOT €€
TUCThA. K HUM M npuimnaior HeOCTOPOKHBIE HACEKOMBIE, IIpUBJIE-
YeHHbIe OJIECKOM KJEeHKHX KamejeK ClIagkoro coka. OHHU BA3HYT
B HEM, BOJIOCKH IIJIOTHO IIPHXKMMAIOT JKEPTBY K JIUCTOBOH IIacTHHE,
KoTOpasd, 8arubasce, cXBaTsiBaeT 00bIuy. Beigensercs COK, HATIOMH-
HAIOIM NUIeBAPUTEIbHBIH COK YKHBOTHBIX, X HACEKOMOE nepeBapu-
BAeTCsdA, a MUTATeJbHbIE BEII[eCTBA BCACHIBAIOTCS JIUCTOM.

Ha Gosorax pacrer u apyroe xumiHoe pacrenme — ny3bIpyaTKa.
OHa 0X0THTCH HAa MEIKUX PAKOOOPA3HEIX C IIOMOII[bIO OCOOBIX MeIIoy-
KOB. A BOT BeHEDMHA MYXOJOBKA CBOMMHY JIUCThAMM-IETIOCTIMU MO-
JKeT 3aXBaTUTh Jake MOJIOAOro Jarymonka. Hemenrec — pacrenue,
obuTarIee B A3un, — 3aMaHUBAET HACEKOMBIX B HACTOAIINE JIOBYIII-
KH — JIOBYHE JIMCThsA, UMEMOIINe B/ APKO OKPALIEHHOTO KYBIIMHA.
OHH cHaGKeHBI HEKTADOHOCHBIMH JKeJIe3KaMMU, BBIZIEJIAIOIIUMH apo-
MaTHBIA CJHAAKHUI COK, OYeHb NPUBJIEKATENbHBIH AIdA Oyaymmx
epTB. Ho XUIHEIT c1I0CO6 TUTAHUA U ¥ 3TUX pacTeHH He IJIaBHBIH:
OH JINIIB JAOIOJHAET OCHOBHOM CIIOCOD MUTAHUA — (DOTOCHHTES.

HeneHTtec

Jlncr pocsiHkm
3aBOpa4mBaercs
BOKpYT Tena
Hacekomoro

| OTaensHble
0ONW NUCTLEB
ny3bIP4aTKM
BMOOW3MEHEHbI
B MELOYKM —
CNOXHble
nos4yue
annaparsl




Y JKMBOTHBIX €CTh Pa3JIMUHBIe IIPUCIOCOOJEHNA, IIOMOTAIIHUEe UM
norJiomares nuiny. Tak, MeJKue pacTUTEeNIbHOSANHbIE KUBOTHBIE, ITH-
Taouecsa rpyooil pacTUTENILHOM NHUIeif, UMEIOT KpPellKue JXeBaTeb-
Hbleé OpraHbl. ¥ HAaCeKOMBIX, MATAIOIINXCA KUAKON IMUIIEH, — MYyX,
nueJi, 6ab0UueK — POTOBEIE OPraHbl IPEBPAIeHbI B COCYI[HI X000TOK.

Pan sKUBOTHBIX UMEIOT IPUCIIOCOOJIEHUSA IJIA OTIEKMBAHUSA ITHAIIH.
Hanpumep, aBycTBOpUYaTHIe MOJIIIOCKH, MOPCKHE JKeJIYIH OTIeKNBa-
IOT MUIY — MHUKPOCKONUYECKHEe OPraHM3Mbl — C IIOMOIIIbIO DECHH-
YeK WJIM NIeTUHKOOOPA3HBIX YCHUKOB. Y HEKOTOPHIX KHUTOB 3Ty (DYHK-
IIMIO BBINOJIHAIOT POrOBhIe ILJIACTUHBI — KUTOBBIM yc. Habpas B por
BOJbI, KUT IIPOLIEKMUBAET ee 4yepe3 IJIACTHHBI, a IIOTOM 3arJiaThIBaeT
3aCTPABIIUX MEXKAY HUMU MEJKHX PakooOpasHBIX.

Munexonuraioniue >XHUBOTHbIE (KPOJHMKM, OBIbI, KOLIKH, COOAKM)
HMEeIOT XOPOIIIO Pa3BUThIE 3YObI, C IIOMOIIBI0 KOTOPBIX OHU OTKYChIBA-
I0T 4 neperuparmT numy. Popma, BeJIMUYNHA U KOJIUYECTBO 3yDOB 3a-
BUCAT OT crmocoba NUTAHUA KUBOTHOTO.

-

babouka

,’bb,-_gym“;j KyBHeLMK

'.&\ ,DOTOBOI;I /j -
\ J
'.\ aﬂﬂapa?';,

CocyLymm potosou
annapar

‘1

Bonk
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B npupojae BcTpeuamTCs OpraHu3Mbl, KOTOPbIE 3a0MpaloT y APYyTrUX
Heo0X0uMble TUTaTeJIbHBIE BellleCTBa U HUYEero He Jal0T UM B3aMeH, —
aro mapa3uThl. OHH LEJIMKOM CYIIeCTBYIOT 3a CUeT OPraHu3Ma-X03daM-
Ha. Ha MHOIHX 3XHMBOTHBIX IIOCEJISIOTCA KPOBOCOCYIME NapasUuThl —
BINM, KJeuiu, 6i1oxu. BHyTpu opranm3MoB MOr'yT oOMTaTh IapasuTH-
YyeCcKHe YePBU — acKapHuAbl, ObIUMi IlelleHb U JP.

Cpenu pacTeHMi TakiKe BCTpedyarwTcsa napasuTel. Hanpumep, usse-
CTHAA CBOMMU I'MI'aHTCKHMU IiBeTKaMu paddrae3us, koropasa oburaer
B Tpontuyeckux jgecax IOro-Bocrounoit Asuu. ITocesuBmmuces Ha KOpP-
HAX JIUAH, OHA HHUTAeTCA TOJIBKO 3a CueT COKOB PacTeHUA-XO03AMHA,

ITuina, momas B OpraHU3M JKHUBOTHOTO, B OOJBIIMHCTBE CIydaeB He
MOXKeT YCBOUThLCA cpa3y. IloaToMy OHA moABepraeTcss MeXaHUYecKoun
¥ XMMHUYECKO nepepaboTKe, B pe3yJbTaTe 4ero CJIOKHBIe OpraHuye-
CKHe BelllecTBa IIpeBpanamTcesa B 6osee npocThie, KOTOPhIEe 3aTeM pas-
HOCATCA II0 BCEMY OPraHM3My. ITOT IIpoIecc epepaboTKH NHINHU Ha-
3BIBAIOT NMUIEBAPDEHHUEM.

XMBOTHBIE-MAPA3ATDI

¥

MocTenbHbIN
Knon

bbi4un UeneHb
(ronoska C npUcockamm)

p—

Ackapuipl
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PACTEHWA-MNAPA3UTDI FPUBLI-MNMAPA3UTLI

PacreHue- \ ManeHbkun

XO37WH - LUNANOYHbIN
rpubok
actepodopa
pacret
Ha CTapom
MA1040BOM
Tene rpuba

4 . % /‘/'
[Mbkue crebnu nosunukn  MpUCoCKK
0BBMBAIOTCSH BOKPYT
pacTeHWA-xo3AnHa

n obpasylot

BHegpstoLmnecs

B €0 TKaHW NPUCOCKU

3apasuxa Tak NoTHO CPacTaeTCA C KOPHEM PaCTeHUS-X03AUHE, HTO
MX HEBO3MOXKHO OTOPBAaTh ApYr OT Apyra

Padgcbnemg eeeesone




P PaccMoTpUM, Kak NPOMCXOANT NULLLEBAPEHUE Y MPOCTEALLNX,
Hanpumep y amebbl. Bcrpetus Ha caoem nyTu Baktepuio nnm
O[IHOKNETOYHYIO BOAOpOCnb, ameba meaneHHo obeonaku-
Baert .D.06bl‘-ly C NOMOLLBIO NOXHOHOXEK, KOTOpble, CNUB-
LWnch, obpasyioT ny3sipek — MNULLEBaPUTENBHYIO BaKyOnb.
B Hee 13 okpyxaloLlen LMTonnasmbl NOCTynaer nuwesapu-
TeNbHbIN COK; NOA ero BO3AencTeneM COAepXUMOoe ny3blpb-
Ka nepeapwusaercs. Obpa3osaslunecs B pesynsrate nua-
TeNbHble BEWEeCTBa Yepes CTeHKY Ny3bipbKa NnocTtynaor B uu-
TOMNa3My: U3 HUX CTPOUTCA Teno XMBOTHOro. Muliesapu-
TeNbHbIE BaKyonu C HenepeBapeHHbIMIW OCTaTkamMn nepeme-
LLAIOTCA K MOBEPXHOCTM Tena B Nobom ero mecre. 3nech OHM
CNMBAIOTCA € HapyXHoW MembpaHoW, U HenepeBapeHHble
OCTaTKW BbITANKWUBAIOTCA HapyxXy.

CnoxHee uaer nepeBapuBaHve NUWK Yy KULLEYHOMONOCT-
HbIX. 3TO rMApbl, Meay3bl, kopannbl. Muwa — menkue Xu-
BOTHble, 3aXBa4€HHbie WynanbUaMi ruapbl, — nNoOCTynaet
B KMLWEYHYIO NONOCTb Yepe3 eAnHCTBEHHOE OTBEePCTHE, KOTO-
poOe CIyXIT Kak POTOBbIM, Tak Y aHanbHbIM. 34eCk NULLa NoA
BAMAHMEM OCODbIX BewecTs, cnocobcTByOWMX ee nepesa-
PVBaHMIO, pa3MenbyaeTcs, a 3aTem Nonaaaer B KNeTkM BHyT-
PeHHero o rmapbl, B KOTOPbIX M 3aKaHYMBAETCH NULLEBa-
peHue. HenepesapeHHble OCTaTKN BbIDPACHIBAIOTCSH HaPyXy
4yepes yxe ynoMaHyToe eAHCTBEHHOe OTBEpCTHE.

Y Nnockoro 4epssi NNaHapuun yxe ecTb rMoTKa U KULEYHKK,
HO OTBEpCTHe, Kak Uy rapbl, OOHO. nOBTOM}r‘, NokKa nuuiesa-
PeHMe He 3aKOHYUTCA, XMUBOTHOE HE MOXET 3arnoTUTL HOBYIO
Xepray.

MNnanapus

Kuwe4Has 4
nonocTb

PazBeTBneHHbIN
KWLLUEeYHWMK
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MULLLEEBAPUTESTbHAR CUCTEMA COBAKW fi PotoBasn
nonocrb

Mopgxxenyao4Has xenesa

-
v

Mmorka

AHanbHoe
oTBEpCTUE Miweson
MALLLEEBAPUTENBHASA
Kuiwe4Huk CNCTEMA

LOXAEBOMO

AERYREK YEPBS

[oxpaeson HYepsb UMeeT yxe Honee cNOXHYIO U COBEPLUIEH-
HYIO NULLIEBaPUTENbHYIO ccTeMy. HauMHAETCs OHa POTOBbIM
OTBEepPCTHUEM UM 3aKaHYMBAETCH aHallbHbIM, no3TOMY NLLEa No
Hel NPOXOAMT TONBKO B OAHOM HanpaeneHum — 4epes rnot-
Ky, NALLEBOA, 300, XeNnyaoK 1 KuleyHuk. ostomy, B OTnu-
4me OT NnaHapuu, NOXAeBoV YepBb NOTpebNseT NULLY Hesa-
BMCMMO OT NpoLiecca nepesapuBaHus.

MNofobHbIM NNaH CTPOEHUA NULLEBAPUTENBHON CUCTEMBI
WUMEIOT MHOTe MHOTOKNETOYHbIe XUBOTHbIE — OT KOMb4a-
ThiX YepBen A0 MnekonuTaowmx. MNuuesaputensHas cucre-
Ma MO3BOHO4HbIX 0BBIYHO COCTOUT M3 POTOBOrO OTBEPCTUS,
FNOTKW, MULLEBOAA, Xenyaka, KWeYHWKa M aHanbHoro oT-
BEpCTKA, a Takxxe MHOMOYNCNeHHbIX xenes,
I'Imu.leBapmeanue Xenesbl BblAENalT NMLEeBapUTelbHbIe
(bepMeHTbl — BellecTBa, obecneyrsaiolie nepesapuBa-
HWe nNuLK. Camsble KpynHble Xenesbl — ne4yeHb WU Nogxe-
NyaoYHas xenesa. B poToBon Nonoctu nuia nmenbyaercs
M1 CMayMBaeTCca CNoHOW, 3,EI,ECb nog snuaAHmMeM CnioHbl M Ha-
YMHaeTca npouecc nepesapveaHua. [lanee oH Npoaonxaer-
CH B XKenynke. B knweyHuke NMlLa OKOH4YaTeNnbHO Nepesapu-
BaeTca, N NUTaTeNbHble BELLEeCTBa BCaCbIBaOTCA B KPOBb. He-
nepeBapeHHbIe OCTaTKKN BbIBOAATCSA M3 OpraHn3Ma. (

LA B N N
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l NpoBepbTe cBOU 3HaAHUS
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Yro Takoe nmuranue?

B uem cyuiHocTh numeBapeHus?

Paccrasxure 0 MOUBEeHHOM IMTAHUM PACTEHUI.

Y10 TaKoe BO3AYIIHOE NUTAHUE PACTEeHHA?

B kakux opraHougax KJIETKH IPOUCXOAUT hoTocuHTE3?
Kax ocyuiecTsisiercs nuiieBapeHne y npocreimmux?

W3 rakKWX OCHOBHBIX OTAEJIOB COCTOUT ITMINEBAPHUTEJLHASA CHUCTEMA
IIO3BOHOYHBIX ?

Kakue opranuambl Ha3bpIBAlOT CUMOMOHTAMU?
HasoBuTe M3BeCTHBIE BaM OPraHU3MbI-IIapPasUThI.

Yem mnumnieBapuTeNibHAA CUCTeMa IJIaHapHU OTJIMYaeTCsa OT IHIIe-
BapUTEJNbHOM CUCTEMBI H0KJIE€BOTO YepBs?

Kakue xuIiniHbIe pacTeHUs Bbl 3HaeTe?
IlpuBeguTe npUMepbl BCeATHBIX KUBOTHBIX.

Kakmne npucnoco0JieHHA K HNOTJVIOLIEHUIO IMUINH BCTPEYAaTCH y KHU-
BOTHBIX ?

BreimonauTe sagasug Ne 49, 51 na ¢, 33 (Pabouas Terpanb).

Bribepure npasuabHbiil orser. Tecr Ha c. 76—78, BapuanrT 1 (Tec-
TOBBIE 3aJaHUA).

Mopymante

e

C ueM cBA3aHO MHOTOOOpa3ue MPUCIIOCOOTeHUI K TOTPebJIeHNIO II1-
mu?

PaboTta ¢ kKoMmnbiloTepomM

Obparurecs k aucky. Wsydnre mMarepHasJ YPOKa M BBINOJHUTE
OpeAJoKeHHbIe 3aaHuMA.

UHTtepHer-ccoinka: http://slovari.yandex.ru/dict/bse/arti-
cle/00059/60600.htm (Ilurarue pacrenuit); http://www.ecosys-
tema.ru/08nature/ birds/morf/morf2.htm (ITuranue nrui).
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MutaHue — 3To NpoLiecc NprobpeTeHms OpraHM3MoM HeobXoAVMbIX eMy
wecrs 1 3Heprun. MDOTOCMHTE3 — BO3AYLWHOE NUTaHWe pacTeHuin. ITo
ouecc obpaszosaHua B xnoponjacrax OpraHuyecknx BewecTe U3 BOAbI

WU YINEKUCNoro rasa Ha ceerty. Mpwu doTocuHTese BbIAENAeTCs KUCNOPOA.

MuieBapeHe — 3TO NPOLLECC NPeBPaLLeHNUA CNOXHbIX OpraHnYecknx
WecTs UM B Bonee NpocTblie, AOCTYNHbIE ANA YCBOEHWA OPraHn3MomM.



11. ObixaHne

Habnrozas sa MaiCKUM K YKOM, MOYKHO 3aMETUTh,
Kak ero OpMOIIKO TO yMeHblaercs B o0beMe,
TO YBEJIMYUBAETCA. OTO AbIXaTeJbHbIE JBHKEHUA,
WKyx aeimur. B ero opranusm 1npu Boxe mocrymna-
eT BO3JIyX, COePKaluil KHCIOPO/, a IIPU BbIIOXE
BBIXOAUT BO3AYX, HACHIIIEHHBIN YIJIEKUCIBIM TI'a-
3om. IIpoucxoauT razoodMeH MeKJIy OpPraHu3MoM
JKYKa U OKPY’Kalolieil cpenoii.

IsimaT Bce KHBBIE OPraHU3MBI, TAK KaK JAJd
NOAMEPIKAHNA KUBHN HE0OX0JUMO IIOCTOAHHOE
HOCTYIJIEHHE KHCJIOpO/a, a 3amacoB ero B opra-
Hu3Me Her. KHMCJIOpOZ ydacTByeT B XMMHYECKHX
Imporeccax pacilenjieHus CJO0KHBIX OpraHudec-
KHX BeIlleCTB, B Pe3yJibTaTe KOTOPLIX BBIEIAETCA
9Heprus, HeoOXoauMas JJId NOANePKaHUA KU3HE-
JIeATeJIbHOCTH OpraHu3Ma, ero pocra, ABUIKEHHA,
NUTAHWs, PA3MHOXKEHUA M MHOTHX APYTUX IPO-
1IeCCOB.

OnHOKJIETOYHBIE OPraHU3Mbl — KaK pacTeHHd,
TAK W KUBOTHBIE — IIOIJIOIIAIOT PACTBOPEHHBIH
B BOJ€e KMCJIOPOJ| BCe# NOBEPXHOCTHIO CBOETO TeJIa.
ITO caMBIil IIPOCTOM THUII ABIXAHUA — KJIETOYHBIN,
Obpaayoomuiica B IIpoIecce ALIXaHUA YIJIeKHC-
JIBIA ras BHIIEJIAETCA CKBO3b 000JIOYKHA HEIOCPes-
CTBEHHO B BOAY.

CxosHBIM 00pa30M ABILIAT U MHOI'ME MHOT'OKJIE-
TOYHBIE KUBOTHBIE (KUIIIEYHOIOJOCTHBIE, ILJIOC-
KUe 4YepBU), & Cpelu PACTEHUM Bceil IMOBEPXHOC-
TBIO TeJAa ABIIIAT BOLOPOCIIH.

Y GonpIIUHCTBA K€ MHOIOKJIETOYHBIX JKHUBOT-
HBIX M PACTEHUH JJIs OCYIlecTBJIeHus rasoodMeHa
MMEIOTCH CIIeI[MaJibHbIe IIPUCIOCO0JIEHNUS U Opra-
HbI. ¥ IBETKOBBIX PACTEHMH — BTO YCTHhUIIA U Ye-
YeBUYKH. YCThHUIIa OOBIYHO pacmojiaramTcs Ha
HU)KHEN cTopoHe naucra. IlepuogmdecKy® TO OT-
KpBIBasiCh, TO 3aKPbIBafACh, OHN PETyJHPYIOT IIO-
CTYILIEeHMEe BO3JAyXa B JimcThbsa. Crebesb pacTeHUs
JBIIIUT Yepes CIelualbHble OTBEPCTHA CPean Kiie-
TOK TOJICTOM M IJIOTHON NPOOKU — UYEeUEeBUUKH.

Berpeuarorcs y pacTeHHE M JONOJHUTEIbHBIE
npucrocobieHuA: Tak, y O0JOTHOro Kumapuca,
pacTyIiero Ha nepeyBia)KHeHHOM mo4YBe, pa3BUBa-
I0TCS AbIXaTeJbHbIe KOPHH.

Obixanne
amebbl

Kncnagpon Vrngg?&nblﬁ

"
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NleroyHbie MeLwKu
nayka

Yrnekucnsin
Kucnopon @3
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¥V KUBOTHBIX OPraHbl AbIXaHUA 04€Hb PA3HOOOPa3Hbl. Y GONBIINH-
CTBa BOJAHBIX o0UTAaTEJIeH 9TO KAOPHI — 0CcOOBIe pa3BeTBJIEHHBIE KOMK-
HBIe BBIpOCTHI Tesja. sHKabpamu aplmaTr peIidbI, MHOTHME MOJLIIOCKH
U WIeHHCTOHOrHe. PasjmuaioT BHYTPEHHHEe M Hapy)KHbIe Kabphl.
VY poi6 BHyTpeHHHE 3KaOpbl. 3arsaTbiBasg PTOM BOAY U IPOTAJIKHBAS
ee uepes »kabepHbIe 1[eJIM, PbI0a CO3/1aeT B HUX IOCTOSHHBINA TOK BO-
nel. JKabpel HpOHM3aHBI MHOMKECTBOM KPOBEHOCHBIX COCYZOB.
W3 omeIBaromie xabdpbl BOABI B KPOBH NOCTYIIAET KMCIOPO, & U3 KPOo-
BM B BOJy yAajsiercs yrieKuciblii ras. Hexoropsie »KHUBOTHBIE, HAa-
npuMmep ampubuM, HAa PAaHHUX CTAAUAX CBOEr0 Pa3BUTHUA H Harke
B3pOCJIble UMEIOT Hapy KHbIe :Kabphl.

CTPOEHME NETKNX

KpoBb, HacblLLeHHasn
KMCNopoaom

Kposb,
[ | HacblleHHasn
& ¥ yrnekucnbim
ra3om

Kanunnapsbl

Jlero4Hbie
Ny3blpbKi

B Bopie kvcnopoga 8 40 pas MeHblue,
YyeM B aTMOCHEPHOM BO3ayxe



Tpaxewn Hacekomoro CoBepiieHHO MHAYe YCTPOEHA AbIXaTeJbHAS CHUC-
TeMa y HAaCeKOMBIX. B Ka’KJIOM CermMeHTe MxX Teja
UMeeTCcA napa Ablxajel] — OTBEePCTHM, OT KOTOPBIX
BHYTPb OTXOJAAT BeTBAIMeCA TPYOOYKN — Tpaxeu.
OHu OyKBalbHO IPOHM3BLIBAIOT BCe TeJio. IIo atum
TpaxesM B KJIETKH TeJla HACEKOMOTI'0 IIOCTYIIAeT BO3-
ayX, DoraTeIl KMCJIOPOLOM.

HazemHbIe MO3BOHOYHBIE ABIMAT JerkumMu. Jler-
KHe MMeIOT BUJ AYEHCTHIX MEIIKOB, ITPOHU3aHHbBIX
OecunCJIeHHBIM MHOKECTBOM KPOBEHOCHBIX COCY-
noB. fluencroe cTpoeHMe MO3BOJISIET YBEJIUUUTH BHY-
TPEHHIOK IIOBEPXHOCTH JEerKMX BO MHOI'O pas.

BerpeuaroTres cpeau Ha3eMHBIX MNO3BOHOYHBIX
U JKUBOTHBIE, ¥ KOTOPBIX JIETKME OTCYTCTBYIOT, Ha-
npumMep OesjeroyHble cajaMaHAPbBl — OHM JBINIAT
KOMKeil,

HecmoTps Ha Hagu4ue CI0MKHBIX OPraHOB JAbIXa-
HHA, Y IO3BOHOYHBIX MMEETCHA M KOJKHOEe NbIXaHHe.
Y nArymKu oHO Jake mpeobiafaeT Haj JerOYHBIM,
U IIPY €0 HapYIIeHUH JIATYIIKA C HeIIOBPE K IeHHBI -
MH JIeTKUMH norudaer. [IBIIIHUT KOXKell U YeJoBeK:
Yy HEero Ha JOJI0 KOMXHOTO JBbIXaHWSA NPUXOAUTCH
oKoJ10 1—2% ot ero obiero oosema.

“. Ycrbrua y BONbLIMHCTBa PacTeH HAXOAATCS B KOXMLE Ha HUXHEN CTOPOHe
NIUCTOBON MAACTUHKIW. HY1CNO 1X OrpoMHO. Tak, Ha 1 MM? IMCTa NOACONHEYHMKA X
MOXHO HacunTatb A0 220, a Ha 1 MM’ nncTa kneHa — Ao 550. Yepes ycrbuua pac-
TEHWUA He TONbKO AbILLAT, Yepes HUX B INCT NoCTynaeT HeobxoanMbIA Ans POTOCKH-
Te3a yrnekMUCnbin ras v BblaenaeTca obpasoBaBLIMINCS B npouecce hOoToCUHTe3a
Kucnopog. PerynupyioT yctbuua 1 Npouecc McnapeHns Bofbl.

<t

Yrnekucnbii -

N

ra3
Kucnopog
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é | lNpoBepbTe CBOU 3HAHUSA

Yro Takoe apIixaHue?
Kaxk abimar pacreHus?
Yro TaKoe VCTHUIA U YeUeBUUKM !

B uem CYTh KJIeTOYHOI'0 ,HHX&HHH?

Kakwue »KMBOTHBIEe UMEIOT KOXKHOe AbIXxaHue?
Kak gelmmar Hacekomsuie?

Kaxoe gpixanue y peio?

Kaxk ycrpoeHs! serkue?

© PN LA WD -

Kax apimiaT ofHOKJIeTOUHBIE }KUBOTHEIE?
B uem CXOJCTBO OBIXaHHUA paCTEHHfI H H{HBOTHHX?
11. Brmonuaure 3aganue Ne 56 ua c. 35 (Pabouaa Terpans).

12. BriGepure npaBunbsHbIi oTBeT. Tect Ha ¢. 86—89, BapuanT 1 (Tec-
TOBBIE 3aJIaHUA).

[
e

é I MNoaymanTe

ITouemy apIXaHue — Ba’XHbBIIA NPU3HAK BCEX JKUBLIX OPraHU3MOB?
Kaxkoga ero poss?

‘ Pabora ¢ KoMmnbloTEepPOM

® | Obparurecs Kk ancky. Vaydure MaTepuan ypoKa W BBIIOJIHUTE
OpeJIosKeHHbIe 3afaHusd.,

® | MHTepHer-cchinka: http://ru.wikipedia.org/ ([Ipixaane).

Bce XuBble OpraHu3Mbl Ablwat. Mpy AbixaHUn OCYLLECTBASETCA ra3000-
MEH: B OpPraH13m NOoCTynaeT KUCJIOPOA, a M3 OpraHu3ma BbiAenseTcs yrne-
KUCAbIN ra3. Kucnopop Heobxoamnm Ans pacluenneHns CNOXHbLIX opraHu-
Yeckux Bellects Ha bonee npocrble. Bbigensemas npu 3TOM 3Heprus
MCMONb3YeTCs OPraHW3MOM AfA OCYWeCTBNIeHUs MPOLECCOB XU3He-
AeATenbHOCTU. OAHOKNETOYHbIE OPraHU3Mbl, KMULLEYHONONOCTHBIE, MHO-
rve YepBy AbiLaT BCEN NOBEPXHOCTLIO TeNa. Pasnmyaior HeCKONbKO TMNOB
AbIXaHWA: KNETOYHOe, KOXHOE, TpaxenHoe, xabepHoe 1 neroyHoe.
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1 2. TpaHcnopT Bewecrs
B OpraHusme

Ber yike 3HaeTe, 4TO B KUBBIX OPraHM3Max IIPOMC-
XOIAT CJIOMKHBIE TIPOIIECCHI, B PE3YJbTaTe KOTOPBIX
obpasyrorcs pasHoobpasHbie BeulecTa. OOBIYHO OHU
mepeBATalOTCA BHYTPHU KJIETKHU OT OPraHoua K op-
TaHOUAY, OT OJHOM KJETKH OpraHusMa K Apyrou.

Eciu moag MUKPOCKOIIOM PacCMOTPETH JIMCT 3JI0-
e — BOJIHOI'O PacTeHU s, MHUPOKO BCTPEYAIOIIero-
cs B HAIIUX MPECHBIX BoAoeMax, TO MOYKHO 3aMe-
TUTH, KAK XJIOPOILJIACTHI MeIJIEHHO IIepeMeIalTcsa
B/IOJIb KJI€TOYHOM 000JI0UKHU. ITO YKa3kIBaeT Ha TO,
YTO IHUTOILIA3MAa KJIETKH HaXOAHUTCA B ABHIKEHHUH.
JroT mpoiiece obecrieunBaeT NepeMeIneHue B KJeT-
Ke IIUTATEeJbHBIX BEIeCTB U Ira30B.

JIBMKeHMEeM IMUTOIJIa3Mbl IEPEHOCATCA Pas3Jiuy-
HbIE BEIeCTBA M Y OJAHOKJIETOYHBIX OPraHU3MOB.
Tak, vy ameObl MUTOIJIa3Ma IepeTeKaeT U3 OJHOU
yacTu Tejia B apyryio. Comepikamiuecsa B Heil Be-
IIeCTBa TEePEeMeIIUBAIOTCA M PasHOCATCA IO Bcel
KJIeTKe. ¥ uHQY30puu TY(DeabKH — IIPOCTEeHIIero
¢ IOCTOSAHHOM (hopMOI Tejla — NepeABUKEeHHEe IHU-
I[eBAPUTEJIbHOTO ITYy3bIPhKa U pacIpejiejieHue IuTa-
TeJLHBIX BEIeCTB M0 BCeH KJIEeTKe AOCTUraeTcsa He-
MPEepPBIBHBIM KPYTOBBIM JBHUKEHHUEM IIUTOILIA3MbI.

Y MHOTOKJIETOUHBIX OPraHU3MOB I[MTOILJIazMa
OZHOM KJEeTKM He M30JHUPOBaHA OT IIUTOIJIa3Mbl
IPYroii, cocelHe#d KJETKHU MOJIHOCTBIO: Yepe3 Hux
mMeMOpaHbl MOXeT CcBOOOAHO IPOHHKAaTH BOJa
¥ pacTBOpPeHHBIe B Heil BemecTBa. LluTomiasmsbl
PacTUTENBHBIX KJIETOK COO0IIaoTCa MeXAy coboi
C TIOMOIIBI0 TOHUYAWININX KaHAJOB, IO KOTOPHIM M3
KJETKHA B KJETKy MOryT TaKke IOCTyIaTh BoOja
H ITATATeJIbHbIE BEIleCTBA.

Bousee akTHBHOE IepeMeIeHe BeIecTB y pacre-
HUAN TPOHMCXOAUT IO HPOBOAAIIMM TKAHAM. OTHU
TKaHU 00pasyloT COCYAMCTO-BOJIOKHHCTBIE MYYKH,
KOTOpbIe IIPOHU3LIBAIOT BCE pAcTeHHe, COeAWHAA
ero yactu — noberu, KOpHU, OBETKHU U ILJI0ABI. Bo-
Jla ¥ pacTBOPeHHbIE B Hell MUHepaJIbHbIe BellecTsa
IepeBUTAIOTCA B PACTEHUM OT KOpPHeH K HaJ3eM-
HBIM YACTAM II0 COCyAaM ApeBeCHHbI, a OpraHuye-
CKUe BelllecTBa — I10 CHTOBHUAHBIM TpPyOKam Jyba
U3 JHUCThEB B APYrie 4acTH pacTeHud.



TPAHCIMNOPT BELLIECTB
B PACTEHUW

Bopa
1 MUHepanbHble conm

OpraHuyeckue
Bellecrea

Tonepe4Hbin cpe3 crebns
Kaprogens

CutoBUAHbIE
TPy6KM

)

KOPHEBbJ'e BOJTOCKM

Bopa

%) MMHepaﬂbele

conum

A EEEEEEE
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HE3AMKHYTAA
KPOBEHOCHASA
CUCTEMA

i

Cocyn, Cepgue

Knetkun kposw
MHOrokJIeToOuHEIe »KUBOTHBIE [JIA IIepeHOoca Be-

LIEeCTB UMEIOT 0co0ble cucTeMbl opranos. Tak, xopo-
III0 M3BECTHBIA JNOMKAEBOU YepPBb MMEEeT DPa3BUTYIO
KpPOBeHOCHYI cucremy. OHa COCTOUT M3 COCYHOB,

3AMKHYTAS 10 KOTOPBIM IUPKYJIUpPyeT KpoBhk. KpoBs pasHoCHT
KPOBEHOCHAS IO OPTaHU3MY ITUTaTeJbHbIe BEIeCTBA U KUCJIOPOJ,
CUCTEMA BBIHOCHUT YTJIEKUCJIBIH a3 ¥ JPyrue MpoayKThl pac-

naga. Kposw cocronT u3 6eCclBeTHON KUAKOCTHA —
IJIa3Mbl ¥ KJETOK KpoBHU. PasimuyaioT KpacHble
u OGesible KpOBAHBIe KjIeTKU. KpacHble KpOBAHBIE
KJeTKH NPUAAI0T KPOBM KpaCHBIM IIBET, TaK KakK
B UX COCTaB BXOAUT 0co00Oe BEIeCTBO — NUTIMEHT
reMOrJio0MH (OT IpeYecKoro «reMa» — KpPOBb U Jia-
THHCKOTO «Iobyaioc» — mniapuk). CoegumHssACh
¢ KMCJIOPOJIOM, I'eMOTJIOONH Pa3HOCHUT ero I10 BCeMy
opranuamy. Takum 06pa3oM, KPOBb BLINOJIHSAET JbI-
XareJbHyI0 (QYHKIHIO. Besibie KPOBSAHBIC KJIETKH
BBINOJHAIOT 3AMIUTHYIO (PYHKIIUIO: OHU YHUYTOMKA-
10T IIOIIaBIIINE B OPraHu3M 00JIe3HETBOPHBIE MUK PO-
opraHuamsbl. [[BUKeHME KPOBHU IO cocyaam obecre-
YUBaeTCsa y 4YepBA COKpAallleHUueM «ceplell» — KOJIb-
LeBBIX cocyaoB. OHU COEINHAIOT COMHHON 1 GpIoI-
HOHM cOCyZbl B €IUHYIO 3aMKHYTYIO KPOBEHOCHYIO
CHCTEMY.

) Y HacekOMbIX, MONMIOCKOB MO COCyfaM TeyeT remonumda
(oT rpeyeckoro «rema» — KpOBb ¥ NAaTUHCKOrO «numda» —
yucran sona) — BecusetHas unK 3eneHoBaTas XWUAKOCTb,
BbINONHAKOLWAEA QYHKUWK, CXOAHbIE C MYHKLMAMWU KPOBU.
WX KpoBeHOCHan cucrema COCTOMT W3 COCYAoB W cepAaua.
W3 cepaua remonumda noctynaert B Cocyabl, a U3 HUX M3nn-
BaeTCA B NPOMEXYTKN MeXy opraHamu — B NONOCTb Tena.
3ateM oHa BHOBb cobupaercsa B cocygbl M nocTynaer
B cepiue. Takaa KpoBeHOCHaa CUCTEMa Ha3blBaeTCA He-
3aMKHYTON.

L N B
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paBoe

pencepave Jlesoe

npeacepavie
i

JleBbin
Xenypodek

Mpagbiv
Xenyaovexk

KanunnspHas ceTb
YETbIPEXKAMEPHOE CEPALLE

YV 03BOHOYHBIX KK BOTHBIX, K KOTOPBIM OTHOCHT-
¢ peIOBI, 36 MHOBOAHEIE, IIPECMbIKAIOIIeCH, IITHIBI
U MJIEKOIHUTAIOIINE, KPOBEHOCHAA CHUCTeMa yCTpoe-
Ha 10 eMHOMY «IutaHy». OHa 3aMKHyTad, COCTOUT
M3 COCYZOB M XOpoIimo passutoro cepama. Cpeau
COCYZIOB Pas3/iMyaloT apTepuH, Hecyllue KpPOBb OT
cepia, BeHbl, HECYI[Me KPOBb K CEepAIly, U MeJb-
yafIme cocyibl — KANWJLIAPHI, KOTOpPbIe OyKBaIb-
HO IIPOHM3BLIBAIOT BCE TeJIO KUBOTHOrO. (Bermomuu-
Te: CTOUT IIOPAHMUTH IaJell, U ceiyac Ke HOABUTCH
Kanenbpka Kpopu!) UMeHHO B Kanuigpax Mpoucxo-
AT 00MEeH BellecTBaMM MeXXJY KPOBbIO U TKAHAMH.

Cepaie COCTOUT U3 KaMep — IpeJcepaAui u xe-
NynoukoB. B mpencepaumsa KpoBbH codupaercsa u3
BeH, 3aTeM IIOCTYIIAaeT B JKeJYyAOUKH, a COKpalle-
HUSA JKEeJVAOYKOB BBITAJIKMBAIOT €e B apTepuu,
110 KOTOPBLIM OHa CHOBA PACXOAUTCA IO BCEMY TeJry,
PasHOCHA KHCJOPOJ M NUTaTeJbHbIe BelecTBa.

Hauboasmniero passuTHUA JOCTUTIIA KPOBEHOCHAHA
cucTeMa y NTUI 1 MiIekonurawiux. OHU HMeT
yeThIpeXKaMepHOe cepAlle ¥ 3aMKHYTYIO KPOBEHOC-
HYIO cucreMy. X KpOBb HeceT K TKaHAM 0OJIbIIIOE
KOJMYECTBO KHCJIOPOa, YTO IOAAEPrKUBAET BBICO-
KUl ypoBeHb 00MeHa BellleCTB: BCe IIPOIIecChl B Op-
raEuaMe UAyT OBICTPO U COIMPOBOKIAIOTCA BhIJee-
HHeM 00JIBIIIOTO KOJHNYeCTBa SHEePruu.

Cepgue yenoseka




¥ pacteHuil 60JbIlIOe 3HAYEHHE JJIA IIepeMelre-
HHUSA BOJBI UMeeT KOPHEeBOe JaBJ/ieHue U HUCIapeHue
BOJABI JTUCTHAMM.

Bopa mocrynaer B pacTeHue uepe3 KOPHEBBIE BO-
Jocku. IIOKpBITHIE CIM3BIO, TECHO COIPHKACASACH
¢ MOYBOM, OHM BCACBIBAIOT BOAY C PACTBOPEHHBIMU
B Hell MHHepPaJLHBIMHM BelllecTBAMH. 3aTeM BOJAa
II0 cocyAaM KOpPHs II0J AABJIEHHEM IIOJHHUMAETCH
B Jpyrue, HaJ3eMHBIe OpraHbl pacreHusi. Kopme-
BOE JIaBJIEHHEe — HTO CHUJIA, BHI3LIBAIOIIAA OJHOCTO-
POHHee IBUKeHHUe BOJBI OT KOPHeH K rmoderam.

ITonaB B JIMCTHsA, BOJA UCIAPAETCA C IIOBEPXHOC-
TU KJIETOK U B BHJe IIapa uyepe3 YCTHUILA BBIXOJUT
B arMocdepy. ITOT mpoliecc obecrieduBaeT Helpe-
PBIBHBII BOCXOASIIMI TOK BOABI 110 PACTEHHIO: OT-
JlaB BOJY, KJIETKUA MAKOTH JHCTa, MOA0OHO Hacocy,
HAYMHAIOT MHTEHCUBHO IOTJIOIIATE €e U3 OKPYIKa-
IOIIAX X COCYAO0B, Ky/la Boja IOCTYyIaeT 10 cTedJIio
OnbiT, 13 KOpHA.

NEMOHCTPUPYIOLLINIA IToxconHeYHUK e}KeJHeBHO TepAeT A0 2 JI BOMIHI,

Hann4ue KOPHeBOro a crapsiit 1y6 — mo 600 .
[aBNeHnsa y pacteHun
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_. Cepaue pbib coctonT 13 OHOTO NPeACepAva U OQHOMO XeNyao4Ka, Y 3eMHO-
BOAHbIX U NPECMbIKAIOWMXCA (38 UCKIOYeHWEM Kpokoauna) cepaue obpasosaHo
ABYMSA MpeacepamamMu 1 KenygodkoMm. Y nNTul v MNekonuTalowmMx cepaue YeToi-
pexkamepHoe. OHO COCTOUT U3 ABYX Npencepavin 1 OBYX Kenyao4Kos.

MNTULbI N MAeKoNUTaloLWme

Xenynouek ~ XKenynouku

HenonHasn
neperopogka A

3eMHOBOfAHbIe Mpecmbikaouwmecs
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10.
11.
12.

¢

KakxoBo 3HaueHMe TpaHCIIOPTA BEIIECTB B OpraHusme?

Kax nepeHoCATCSH BelecTBa y 0JHOKJETOUYHBIX OPraHU3MOB?
Kaxosa posib KPOBEHOCHOM CHCTEMBI?

YTto Takoe KpoBb?

W3 gero cocTouT KpoBb?

YT0 Takoe ycThHUIlA, I'Ie OHU PACIIOJIOKEHBI?

Kak ocyiiecTsiisiercs IepeiBUsKEHHE BOJALI M MHHEDPAJILHBIX Be-
IIIeCTB B PACTEHHH?

Ilo xakoii yacTu cTebiisa mepeBUralOTCA OpraEudecKre BeecTsa’?
B uem 3aksouaeTcsa posib KOPHEBBIX BOJIOCKOB? YTO Takoe KOpHe-
BOe aBieHue?

KakoBo 3HaueHUWe UCIIAPDEHUSA BOABI JUCTHAME ?

Beimonaure 3agarusa Ne 57, 58 na c¢. 36 (Pabouas Terpajb).

Bribepure npaBusasHBIM oTBeT. Tect Ha ¢. 94—95, sapuanT 1 (Tec-
TOBBIE 3aIaHUA).

| Mopymanre

BecHoii caoBo/1 00HAPY KU /1BA IOBPEXKAEHHBIX JepeBa. ¥ OTHOTO
MBIINH NOBPEAHJIU KOPY YACTHYHO, Y APYTOro 3aMIbl OOI'DPBIBIHN
CTBOJ «KOJBIIOM». Kakoe nepeBo MoxkeT morubHyThH?

¢« +) JlaboparopHas pabora

-~

BeimosnauTe paboty Ne 19 ma ¢. 41—42 (JIaGoparopabie paboTsr).

PaGoTta c komnbioTepom

Ob6parutecs Kk aucky. Usyunre MaTepuas ypoKa M BbIIOJHHATE
NpeAJoKeHHbIe 3a/laHuA.

Unreprer-ccoinka: http://ru.wikipedia.org/ (KposooGpaie-
HHE).

Y OONbIMHCTBA XWUBOTHBLIX NEPEHOC NUTATeNbHbIX BELLeCTB U ra3os
OCyLLeCTBNAGTCA KPOBbIO MK reMonuM@on. KpoBeHOCHas CUCTEMA CO-
CTOWT 13 cepaua 1 cocynos (apTepuin, BEH, KaNUNNapos).

B pacreHusax BellecTBa TPaHCNOPTUPYIOTCA MO MNPOBOAALLUM TKAHAM:
BOJa 1 M1HepasbHble CONY NepeaBuUraloTca No Cocyam ApeBecuHbl, a op-
raHu4eckue BewectBa — No cuToBuAHbIM Tpybkam nyba. MNepemelyeHue
BELLeCTB B K/IeTKe Npoucxoaut bnaroaaps ABUXKEHMIO LUTONNa3MbI.



BoigpenutennHas
cucTema nnaHapum

nopsi

Boigenu- S
TenbHble
KaHansl

MepugartenbHas

12. BbigeneHue

B nponecce »Ku3HeneATEILHOCTH OPraHU3Ma — Kak
pacTUTENBHOTO, TAK U YKUBOTHOI'O — 0OpasyroTcsa
BelllecTBa, KOTOPhIe IJiA Hero He HY’KHBI, & MHOT/A
Iase oracHbl, JTO TAK HA3bIBaeMbIe OTXO0bl — UMU
MOT'YT OBITH BOZA, YIVIEKUCJBIN ras, aMMHUaK, MOUe-
BUHA ¥ MHOrue apyrue coexumHenud. Ilosromy ne-
pel KaskJAbIM OPraHU3MOM CTOMUT IIpobJjeMa yaale-
HUA 3TUX BelecTs. Perraercsa oHA MO-PasHOMY.

VY npocTeHdmnx 3TO MPOMUCXOJUT JOCTATOYHO JIer-
KO: IPOAYKTHI 0OMEHAa BeIllleCTB BHIXOAAT U3 KJIETKHU
yepes3 KJETOUYHYIO 000JI0YKY B OKPYRAIOIIYIO Cpe-
oy, rje WX KOHIEHTPAalluM 3HAUUTEJBLHO HHUXKE.
A BOT 136aBUTHCA OT MBJUINKOB BOABI UM CJIOMKHEE.
IIpecHOBOAHBIE IPOCTEMINHNE OCBOOOMKZAIOTCHA OT
Hee C MMOMOIIBI0 COKPATHTEJIbHOM BAaKyOJH — He-
6OJIBIIOrO IMy3bIPbKa, JeXKallero B IUTOILIa3Me.
ITepuonuuecKku COKpamniasach, OHa BbITAJTKHUBaeT Ha-
XOAAMIYIOCS B HEM KHUAKOCTb HaPYKYy.

V OOJbLIIHMHCTBA € MHOIOKJIETOYHBIX KHUBOT-
HBIX TOABJSIOTCHA pas3/JIMYHbIE CHeluabHbie IPH-
cnocobnenus. Tak, y JIIOCKUX YepBed aTO cucTeMa
BBIJICJIMTEJbHBIX KaHAJbLEB, KOTOpble OepyT Ha-
yaja0 oT 0coObIX, TaK Ha3bIBAEMBIX MeplaTeJbHBIX
KJETOK, HMMEIOIMHMX IIYYOK HOCTOAHHO KOJebJIr0-
muxca pecHuderk. OHM MOIJIOMIAIOT OKPYIKAIOIYIO
X JKHUAKOCTH ¢ BpeAHBIMU IIPOAYKTaMu oOMeHa Be-
[[eCTB ¥ HAIIPABJIAIOT €€ B KAHAJIBIIbI, KOTOPbIE BbI-
HOCAT ee uepe3 BhIJeJUTeIbHbIe IOPbl HAPYKY.

V noaeBoro 4epBs BhIJIeJIEHHE OCYIIEeCTBIIAETCH
yepe3 Hedpuauu (0T TPEYECKOro «HeQPUAUOHY,
VMEHBIIUTEJIBHOr0 0T «He(ppoc» — IoYKa) — Ka-
HaJIbIbl, KOTOPBIE OTKPBIBAIOTCA PECHUTUATHIMU
BOPOHKAMM B II0JIOCTh Tejia. B HUX cobuparorcs He-
HYKHbIe BeIleCTBA ¥ BHIBOJAATCA HAPYKy Yepes Bbl-
AeauTeNbHbIe TOphl. KaHANBIBI OKPYKEeHbl MHOT'0-
YyHCJeHHBIMH KalWJLIsApaM#u, depe3 CTEeHKH KOTO-
PBIX yAANAIOTCA MPOAYKTHEI 0OMeHa 1 U3 KPOBH.

BbiaenmtensHbIn
KaHaneuy,



Ameba

CokpatutensHas
Bakyosib

CokpatutensHasn
Bakyonb

PecHuT4aTasn
BOPOHKA

Hedhpuaomn

SIAenuTensHas
pa

BbipenurenbHasa cucrema
AO0XOeBOro 4epss



BrigenuTrenpHaa cUcTeMa HACEKOMBIX IIpejCcTaB-
JIeHa TOHKMMH, AJUHHBIMH TPyOOYKaMHu, OJAUH KO-
Hell KOTOPHIX JIEKUT B IIOJIOCTH TeJia, a APYyrou or-
KpBIBaeTCA B 3aJHUI OoTAes KuineuyHuka. U3 remo-
numMdBbl, 3al0JHAONEH IOJOCTh Teja HaCeKOMOTO,
B BBIJEJUTEIbHbIe TPYOOUKHU Yepe3 UX CTEeHKH HO-
CTYIIAIOT MPOAYKTHI O6MeHa. 3aTeM OHHM IepeMelna-
I0TCA B KMIIIeYHNK. B KMIIeYHUKe BOJa BCAChIBaeT-
caA B remosuM@dy, a CyXue BellecTBa BbIAEJIAIOTCH
HApPYXKY.

OCHOBHO# OpraH BbIJIeJIEHWUSA ITO3BOHOYHBIX MKH-
BOTHBIX — NOYKH. Uepe3d HUX YyJANAIOTCA HEHYMX-
HblE /IS OpraHW3Ma KHJAKHe BelecTa. ¥ pbi0, Ha-
npuMep, IMOYKM MMEIOT BUJ ABYX BBHITAHYTHIX JIEH-
TOBU/AHBIX OPraHOB, PACIIOJIO}KEHHBIX II0J II03BO-
HOYHUKOM B BepPXHEi 4acTH IIOJIOCTH TeJa.

KpoBb, mpoxoas uyepe3 pPasBeTBJIEHHYIO Kalul-
JIAPDHYIO CeTh, KOTOpas NPOHMU3bIBaeT MOYKH, OTAA-
eT pacTBOPEHHBIE B HEM NPOAYKTHI odmena. Ot mo-
YeK OTXOAAT ABA MOYETOYHHMKA, 10 HUM oOpasoBas-
masici Mo4a cobupaeTcsas B MOYEBOM IIy3bIpb, a 3a-
TeM uyepes 0cob0e OTBEPCTHE BHIXOAUT HAPYKY.

Y B npouecce BbiaeneHys NPUHUMAIOT y4acT e U Apyrve op-
raHbl. TaK, YrMeKUCNbIA ra3 BbIAENAETCH Y XMBOTHBIX Yepes3
KOXY, Xabpbl, nerkue, Bofia — Yepes KOXy v ferkve. A Mu-
HeparbHble CONM, HEKOTOPbLIE OpraHMYeckue BELLECTBA Bbl-  BbigenuTenbHbie
BOMATCA Yepe3 KOXY, KULIEYHUK U CneumanbHble Npucno-  TPYBOoUKM XKyka
cobneHus. HekoTopble XMBOTHLIE MMEKT 0CcoDble KNeTku,

B KOTOPbIX HaKaNNMBAIOTCA NPOAYKTbI 0BMeHa. DTO «MNoYKM
Hakonnenns». €

BeipenutenbHas

cucTema paka P
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Boigenu
cucrema nsa

BoipenutenbHas
cucrema ronyos .5 5
Moueson
ny3sipb K
Knoaka
Mo4eToyHmkM

BoigenutenoHas
cucremMma KoLKu

MoYeToYHMKIM

[MoYykm
MoYeTo4HuKK

BbigenutensbHas Moyesoin ny3bipb
cucrema pbibbl
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Kannu pockl Ha nucre

MaH>XeTKM

Y pacrenuii u rpubOB HeT CHElUAJBHON BbIJCH-
TeJILHOM cucTeMbl. MHOrue HeHYKHBIe JJIA HUX Be-
IIeCTBA OTKJAABIBAIOTCS B KJIETKAX, MHOTI'OKJETOY-
HBIX BMECTHJINIIAX U COXPAHAIOTCA Ha IMPOTAKEHUN
Bce mx Km3HH. OT MHOrMX BpEJHBIX BeIlecTB
pacTeHusi OCBOOOKAAIOTCA BO BpeMs JHCTONajJa,
[IPY CAYITUBAHUY HAPYKHBIX CJI0€B KOPbI — KOPKH.

HexoTopble pacTeHUs: OT U3OBITKA BOJBI M COJIEH
0CBOOOIKIAIOTCA Yepes cHeluajJbHble, IIOX0XKNe Ha
yCThHIIA TPYIIBI KJIETOK — BOJAAHBIE YCTHUIIA,
nan rugaroasl. OOBIYHO OHHM pAaCHOJararmTCsA Ha
BepxXyIlIKe M II0 KpasaMm Jucra. BelsesnseMble UMHU
kanam (pocy) MOXKHO BHUAETh Ha JHUCTBAX YTPOM
B JKAPKYIO IOroay.
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Nlnctonag — 370 ecTeCcTBeHHOe OTAeNEeHWUe NINCTLER OT crebns. B nucrbsax Ha-

KanaMBaloTCa HeHYXHble 1 Aaxe BpefHbie Bellectsa. OHKM yoansioTca U3 pacteHuns
B npoLiecce cOpacbiBaHWA NUCTbER. A HyXHble BeleCTBa OTTEKAIOT B Apyrue opra-
Hbl, FOE UCMONb3YIOTCH N HakannvBaloTCA B 3anacalowmx TkaHsax. Meped nvucrona-
LIOM NACTbA TEPSIOT 3eNEHbBI LBET, Tak Kak XNopodunn paspyLiaeTcs, 1 CTaHOBATCA
BUOHbI APYrie Kpacallne BeLecTBa — MUrMeHTbl XefToro, KPacHoro 1 OpaHXeBo-
ro uBeTa. BoT nodemMy oceHbio AEPEBbA 1 KYCTapHKK BarpaHo-3onoTbie.

OCEHHAA OKPACKA

JINCTBEB

KanwvHa
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B noykax nponcxoaut obpasoeaHne Mo4v U3 BeLLECTB, MPUHOCUMbIX KPOBLIO. B oc-
HOBE CTPOEHMS MOYKW NEXUT HedpoH (OT rpeveckoro «Hedpoc» — novdka) — ee
rNaBHbIA CTPYKTYPHbIV 3nemeHT. OBpa3osaHue Mouu AenuTca Ha Asa 3tana. lep-
BbIl — (DUNLTPALMA, B pe3ynbraTe KOTOPOW U3 BELLECTB, NPUHOCUMbIX KPOBbIO, 06-
pasyeTca nepeu4Has Moya. 3ateM M3 Hee npoucxoaut obpatHoe BcackbiBaHWe
B KPOBb BOAbI U HEKOTOPbIX L@HHbIX ANA OpraHM3Ma BellecTs. 3T0 BTOPOW 3Tan —
obpasoBaHve BTOPUYHOM MOYM, KOTOpas W yAanaeTcs U3 opraHvusma.

. Mo4yeTo4HUK

Mouesow
ny3blpb

CXEMA
NMCTONALA

Hauano nera

PaznenuTensHbiA CNomn

' KoHeu neta



P

1 NMpoBepbTe CBOU 3HAHUSA

10.

11.
12.

¢

KaxoBo 3HaueHMe IPOIECCOB BHIJEJIEHUA Y JKUBBIX OPraHU3MOB?
Kak ygansaimorcs HeHYKHBIE BeIleCTBa V OJHOKJIEeTOUHBIX ?
Kaxk ycrpoeHa BhIZIe/IHTEIBHAS CHCTEMA 0K AEBOT0 4epBsa?

Yem BbIAEJIUTEJIbHAA CHCTeMa IIJIOCKHUX ‘{epBeﬁ OTJIMYaeTCda OT BeIe-
JIUTENBHON CUCTEMEI JOMIEeBOT0 qepBﬂ?

Kakwue opraabsl 00pasyoT BeIIEJTATEIbHYIO CHCTEMY PbIOBI?
Kakx npoucxoauT BeIJleieHNe HEeHYKHBIX BeIIeCTB Y PacTeHuii?
Yro Takoe aucronay?

Ilouemy nMCTBA PACTEHHUN OCEHBIO YKEJITEIT?

Kakmue BemiecTBa pacTeHUA BBIJEJIAIOT KPYIJIOCYTOUYHO, 4 KaKUe —
TOJIBKO Ha cBeTy?

MoryT i HaKamJIMBaTHCA BPEJIHBIE BEIeCTBA ¥ PACTEHUI U MKUBOT-
HBIX?

BrimonauTe 3aganue Ne 63 Ha c. 38 (Pabouasa Terpaas).

Bribepure nmpasunbHbii oTBeT. Tect Ha ¢. 37—38, sapuanT 1 (Tecto-
BBI€ 3aJlaHUA).

| MoaymawnTte

*

ITouemy HenB3A YIIOTPEOIATH B MUY CTapbie rpudbI?

Pa6GoTta c komnbioTepoOM

Obparutecs Kk aucky. Uayunrte MaTepuas YpOKA W BBINOJHUTE
OpeJIoKeHHbIe 3a/laHusd.

UHrepHer-ccbinika: http://ru.wikipedia.org/ (Beigenenue).

B npouecce Xu3HeaeaTeNbHOCTU B OpraHmaMe o6pasyioTcs HeHyXHble

Y BpEAHbIe BelecTsa, KoTopble HeoBXoAMMO U3 Hero yaansate. Y XueoT-
HbIX 3TU HYHKLMW OCYLLLECTBASET BblAenuTensHas cucrema. OCHOBHOM op-
raH BblAeNeHns y NO3BOHOYHbIX — 3TO NOYKK. PacTeHus u rpubsl He nme-
IOT CrieumanbHbIX BblAeNUTeNbHbIX CUCTEM.
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14. O6MmeH BelecTs 1 3HEpPrun

O0OMeH BellecTB M SHEPruu — 00s3aTesbHOE YCJIO-
BHE JKU3HU.

s Toro 4ToOBl JKUTh, OPraHU3MbI AOJIMKHBI
NOCTOAHHO MOJIYYaTh U3 OKPYKaromen cpeibl pas-
JUYHBIe BelllecTBa: pPacTeHuss — BOAY, MHUHE-
pajlbHBIE COJIM, YIVIEKHCJIBIN rasd, KHCJIOPOI; MKH-
BOTHBIEe — OEJKH, >KHDPBI, YIJIeBOJbl, a TaKXXe
BOJly, MHWHepaJIbHbIe COJIM, Kuciopoxn. Bes aroro
HEBO3MOJKHBI POCT M OOHOBJIEHHE KJIETOK JIIOOOI'0
opraHusMa.

OmHOBpEeMEHHO BO BHENIHIOIO Cpejy »KHBbIE Op-
raHMU3Mbl BBIAEJNAT IPOAYKTHI CBOEH KU3HEHEeH-
TeJbHOCTH: PACTeHMs — BOJAY, YIVIEKHUCIBIH ras,
KHCJIOPOJI; *KUBOTHBIE — BOJAY, YIVIEKUCIBIA ras,
MOYEBUHY ¥ HEKOTOphIE Apyrue BemecTsa. [pyru-
MU CJIOBAMHU, MEXKJyY OPraHM3MOM H BHeEIIHeH
cpezoil MoCTOAHHO ueT 0OOMEH BeIllecTs.

BemniecTBa, IIOCTYIIMBIINE M3BHE B KJETKY opra-
HHU3MAa, He OCTAIOTCS HEeM3MEeHHBIMHU: IpeJe deM
CTaTh YACTBLIO €0 TeJia, OHU MOABEPralTcs pasiud-
HBIM IpesBpamieEusAM. Tak, B 3eJIeHBIX KJIeT-
KaxX pacTeHHil Ha CBeTy M3 IIPOCTBIX BEIeCTB —
BOJBI M YIJIEKHCJIONO rasa — B pesyJbrare (PoTo-
cuHTe3a 00pas3ylTcsa CJOKHbIe OpraHuYecKue
coeIMHEHUHA — caxapa, KOTopble 3aTeM IIpeBpailma-
IOTCA B KpaxmaJi, KJIeT4aTKy, OeJKH, KUPBI U He-
KOTOpbI€ ApYrue BelecTBa, HEOOXOAMMBIe pacTe-
Huio. OHM UAYT HA MOCTPOEHHE HOBBIX KJIETOK
1 OPraHOMI0B, PACXOAYIOTCA B IIpOIlecCe AbIXaHUuA
WM OTKJIAABIBAIOTCHA B CEMEHAaX, IIOAax «IIpPO 3a-
mac».

HNuaue npoucxogur obMeH y »XuBoTHBIX. Iloiy-
YyeHHbIe UMU B I'OTOBOM BHJle NMUTATEJIbHEIE Belle-
cTBa — 0eJIKH, JKMPHI, VIVIEBOJABI — HMEIOT OYeHb
CJIO’KHOE CTpOeHHEe M He MOIYT HenoCpPeACTBEHHO
HCIIOJB30BaThCA OPraHusMOM. TOJIBK.O B peayJabTa-
Te psija IpeBpalleHu# (BCIIOMHUTE — B IHIEeBa-
pPUTENBbHOM CHCTEMEe XKUBOTHBIX!) OHHM IIepeBOJAAT-
ca B DOoJjiee MpOCTHIE COEMAMHEHMS, PACTBOPHUMBIE
B BOJie, M yKe B TaKOM BHUJAe yCBAUBaIWOTCH
KJIETKOH. 37ech U3 HUX 00pasyloTcs JIPyIrue CJI0MK-
HBIE BeIecTBa, T. €. OHU IIPeBpanialTcA B BellecT-
Ba TeJia OpraHu3Ma.

KMBOTHbIE MCnonb3yoT
B NULLLY roToBble
nnTatenbHble BellecTsa
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Yrnekucnsin

Kucnopon

Bopna

C pacCTBOpPEHHbIMK B Hen
MUHepansHbIMK
BeLLlecTBaMu

®OTOCUHTE3
ObIXAHUE

Yrnekuncnbiv
ra3

Mapel BOAbI
Kuncnopog

OaHOBpEeMEHHO ¢ 00pa3oBaHUEM CJIOKHBIX BEIeCTB B KJIETKe UIET
IIPOTHUBOIIOJIOXHEII MPOIIECC — PAacIaj CJIOKHBIX COelUHeHUI Ha 60-
Jiee IIPOCThIE. ITO COIPOBOMKIAAETCSA BBIJEJIeHHEeM JHepruu, Koropas
pacxoayercss Ha oOpasoBaHMe HOBBIX BellecTB, paboTy pasIMYHBIX
BHYTPEHHHUX OPraHOB, MOJep)KaHue TeMIepaTypsl Teja.

Bce atu npeBpaiienus, cBA3aHHbIE ¢ 00pa3soBaHUEM CJOKHBIX Be-
IeCTB U3 MPOCTHIX 1, HA0OOPOT, PACIIAZOM CJIOKHBIX COeJUHEHUH HA
IpPOCThIE ¢ BhIIEJIEHNEeM SHEDPruu, HadbBaloT oomMeHoMm BemecTB. OG-
MeH BeIecTB — OJIMH U3 BarKHeHUIIUX IIPU3HAKOB }KHUBOTO.

M=uoroo6pasue XUBBIX OPraHM3MOB B NPUPOJAE, CJOKHOCTh HX
CTPOEHHUsI ¥ NOBeJeHusA OOYCIOBMJIM CYNIIeCTBOBaHHE PAa3HBIX II0
CJIOJKHOCTH THUIIOB 00OMeHa BellecTs.

JlaBaiiTe pacCMOTPUM, KaK MPOMCXOAUT 00MEH BeIleCTB y XOPOIIo
3HAKOMBIX BaM IIO3BOHOYHBIX }KUBOTHBIX.

[N N NN N N N
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Kucnopon MwuHepanbHble

conu

MPOLECCHI
XU3HE-
AEATENBHOCTW

HenepesapeHHbIe
4acTULLbI NALLK,

Yrnekucnoiv
ra3

Bopa

VY pui0 oH mporexkaer MeasieHHO. Hanpumep, cepale OKyHA JeJiaer
aums 18—20 yzapo B muHYTY. Il0o KDOBEHOCHOM cHucTeMe TedeT
KpPOBb, €1a00 HachIIeHHAas KucjaopoaoM. IToaromy peaknuu odmMeHa
BEIIeCTB UAYT ME/JIeHHO, dJHEPIrUM B pe3yjbTaTe pacnasa CJIOKHBIX
COeIMHEeHUN BBIZIENAETCA MAJIo, U TeMIeparypa Teja PbIObl 3aBUCUT
OT TeMIIepATYPhI OKpYy:Kawei cpeabl. TaKUX KUBOTHBIX HAa3BIBAIOT
X0JIOJHOKPOBHBIMH,

Y 3eMHOBOJIHBIX, /1a U Y IPECMBIKAIOIIUXCA, UMeIoIIux 0ojee co-
BepIleHHbIe KPOBEHOCHBIE CUCTEMBI M OPraHbl AbIXaHUdA, YPOBEHb 00-
MeHa Bell[eCTB TAK)Ke HEeBBLICOK, Telia obpasyercs Majo. A 3HAYMT,
TeMIepaTypa uX Tejla HEeIOCTOsIHHA ¥ CHJIbHO KoJiedJeTcsa B 3aBUCH-
MOCTHM OT TeMIIepaTypbl OKPYsKalomeil cpefbl. JOTO TOMXe XOJOJHO-
KpoBHBIe ;kuBOTHEIE, C MOHMIMXEHNEM TeMIlepaTyphl OHM CTAHOBATCS
MaJIOAKTUBHBIMHY, 3UMY II€PEeKUBAIOT, BIIaJad B CIIAUYKY.

NpOAYyKTbl pacnapa

L‘o.

Yrnesoabl



OBMEH BELLIECTB U SHEPTW

ConHue
e doTocuHTE3 ,jr
3 g Tenno-
o f NPOaYKLMA
ConHeyHas SHeprus ﬂ'l
3Heprus XUMmMYeckux ceasenn  ObmeH sellecTs ‘l;
B XXMBOM OpraHumsme
COBEPLLEHCTBOBAHWE

HEPBHOW CUCTEM

CTPOEHWMA KPOBEHOCHOW, [IbIXATENIEHON,

XOJIOAHOKPOBHbIE
XWBOTHBLIE

HenocrosiHHasn
Temneparyparena,
3aBUCUT OT TeMnepaTypbl
OKpY>KaloLen cpeabl.

Het ¢pm3smonornyecknx
MeXaHW3MOB \
Tepmoperynsumm. ¢

TEMJIOKPOBHBIE
XWBOTHbIE

MocTrosiHHasn TemneparyparTena,
He 3aBUCUT OT TeMnepaTypsbl
OKpyXKaloLen cpefbl.

Ectb pusnonorunyeckue
MexaHU3Mbl

TepMoperynauuu.



XonogHOKpPOBHbIe TennokpoBHbie

HApyroe geno — nrunsl. ITuina y HUX nepesapuBaeTcs 6uICTPO, 60-
Jiee COBepIIeHHbIe KPOBEHOCHAA M JbIXaTeJbHasA CHCTeMBI obecreyu-
BaloT Ooraroe HacChIIleHHMEe KPOBH KucJopoxoMm. Ilostomy pacnaj
CJIOXKHBIX OPraHUYeCKUX BeIecTB HJeT aKTHUBHO, BLICBODOMKAaeTcs
6oJ1b1II0€ KOJIMYECTBO 9HEePIUH, JOCTATOUHOE KaK JIS OCYIIeCTBIeHHA
IIPOIeCCOB JKUBHEAEATENbHOCTH, TaK U JJIA COrPEBAHMUSA Teja. ITO
TeNJIOKPOBHBIE KUBOTHEIE.

Bricoxumii ypoBeHb 0O6MEHA BelecTs CIOCOGCTBOBA ITMPOKOMY pac-
[IPOCTPaHEeHMIO NTHUI] HAa Halllell miaHere. TemMuepaTrypa ux TeJsa He 3a-
BHCUT OT TeMIIepaTypbl OKPYXKalolleil cpeabl, U 9TO IMO03BOJAET UM
Jierye IpucnocoOuThCA K HeOJIaronpuATHEIM YCIOBUAM.

TennoKpoBHBIMU JKUBOTHBIMM SABJAIOTCA W MJeKonuTaiomume. 06-
MeH BeleCTB Y HUX IPOUCXOAMUT DHEPruvyHO, II03TOMY TeMIeparypa
UX Teja, KaK U y ITHIL], IOCTOAHHA U He 3aBHCHUT OT TEMIIEPATYPHI OK-
pPy:KaIoIen cpejbl.

é | MNpoeepbTe cBOU 3HaHUA

1. Yro Takoe oOMeH BelecTB?

2. M3 KaKuX MPOLIECCOB CKJIAAbIBaeTCA 0OMeH BenecTs?
3. Kak nporekaeT 06MeH BeIIeCTB y PaCTeHMIi?

4. Kakux >KMBOTHBIX Ha3bIBAIOT XOJOAHOKPOBHBEIMH?

5

. HasoBure BemecTBa, KOTOpbIe pacTeHMUs IOTJIOMAIOT U3 OKPYIKAak0-
meit cpeabl.
6. Kakwe BelecTBa pacTeHUsl BHIJEJAIOT B Pe3YJbTATE CBOEH >KU3HE-
eATeJIbHOCTH ?

7. Ha30oBuUTe U3BECTHHIX BaM TENJIOKPOBHLBIX XHMBOTHBIX.



8.
9.

10.

11.
12.

13.

14.
15.

16.

i
18.

¢

Kaxk ocymecTsasiercss 0OMeH BeIecTB V pbio?

Kakue BemecTBa MOCTYNalOT B OPraHM3M KMBOTHOIO M3 BHeEI-
Hel cpeanbr?

Kakue BemecTBa BBIIeJAIOT »XWUBOTHBIE B pe3yJibTaTe CBOeH
JKU3HEIeATeJIbHOCTN ?

Kaxk npoucxoaur o6MeH BeliecTs y ITHIL?

ITouemy o0OMeH BellecTB y 3€MHOBOJHBIX U IIPECMBLIKAIOIUXCHA
npoTrexkaer 6onee aKTHUBHO, YeM Y PbIO?

Crnoco06cTBOBaJI JIA aKTHBHBIM OOMEeH BeIlecTB y NTHIL M MJIEKO-
OHUTAIOIIUX UX IIMPOKOMY PaCIpOCTPaHeHUIo Ha myiaHere?

HasoBure XapaKkTepHbIe IPU3HAKHU KUBOI0 OpraHusMa.

Kaxue opranbl pacTeHHi NPUHMMAIOT ydacTue B oOMeHe Be-
mecTs?

Kakue cucTeMBbl OpPraHOB »XHMBOTHBIX Yy4YacTBYIOT B IIpoleccax
obmeHa BelecTs?

BreinosauTe 3agaaua Ne 68, 69 ua c. 41 (Pabouasa rerpans).

Boi6epure npasuabHbeIi orBer. Tecrt Ha c. 108—109, BapuanT 1
(TecToBble 3apanusd).

l Moaymante

1.

2.

®

ITouemy 06MeH BeIECTB U 9HEPTUH SBJIFAETCA OCHOBHBIM IIPU3HAKOM
JKUBOro opraausma?

Kak 3eMHOBOJHBIE U IIPECMBIKAIOMIUECS BeyT ceds IPU Pe3KoM I10-
HIOKeHuH Temueparypsl cpeasl? Ilpuseaure npuMeps.

Pa6oTa c KOMMNbIOTEPOM

Ob6parutecs Kk amcky. VIgyunre MaTepual ypoOKa W BBIIOJHUTE
peJIOJKeHHbIe 3aaHusA.

UurepHeT-ceuinka: http://ru.wikipedia.org/ (O6mer BemecTs).
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O6MeH BelecTB 1 SHePruv — XapakTepHbIA NpU3Hak Xxusoro. B xoae

obmeHa BellecTs MPOMCXOAMT NOCTOAHHOE NpeBpalleHe OAHUX BeLecTs
B [Apyrve: U3 NpocTbix 06pasyloTcA CNOXHbIE, CIOXKHbIE pa3naraloTcs Ha
Honee npocTuie. Boigensemas npy 3TOM 3HepPra UCNoMb3yeTcs B MHOrO-
YMCIEHHbIX MPOLUECCax, MPOUCXOAALLMX B OpraHuU3Me.



15. Ckener — onopa opraHusma

Korga mMbl roBOpUM «OIOpa», «OIOPHBIE CHUCTEMBI
JKMBOT'O OpraHW3Ma», B HAIIeM IIpeJCTaBJIeHUH
ODBIUHO BO3HUKAET CKeJIeT KAKOro-TO MO3BOHOYHO-
I'o ’KUBOTHOI'O — pbIOBI, JATYIIKA, 3MEH, HTUIIBI,
yesoBeka. OZHAKO 3TO He COBCEM BEPHO: CKeJIeTHbIe
o0pa3oBaHMA HMMEIT HE TOJbKO IO3BOHOYHEIE,
HO ¥ OrPDOMHOE€ KOJIMYEeCTBO 0OeClI03BOHOYHBIX KHU-
BOTHBIX. Hampumep, Yy MHKPOCKONIHYECKHX HpPO-
CTEHIINX — PajuOoJIAPUIN AOCTATOYHO CJIOMKHO YCT-
POEHHBII CKeJeT, COCTOANMI U3 KPEeMHEBBIX HIO0-
Jouek. OH mO3BOJIAET MM NAPUTH B TOJIIE BOABI
M 3alMIaeT ux oT Bparos. EcTh cKesleTsl u y ApY-
rux IpPOCTEeUIINX: 9TO PAKOBUHHBIE aMeObl u dopa-
MuHH@epsl. UX cKeneTsl, HAMOMUHAKOIINE PAKOBH-
HBl YJUTOK, XOPOIIO 3alHINAIT OT HanageHUus
MaHuMpHbIA XHUIIHUKOB.
KryTukoHocel, IaBaiiTe MO3HAKOMUMCS C ONOPHBIMH CHCTEMAa-
3 MU Gosnee moapobuOo. Ilpesxkae Bcero, KakOBBI MX
dbysrnun? Kak npasBuio, oopHbie cCUCTeMBI 06ec-
IIeYHBalOT OPraHU3My XapakTepHYI0 (dopMmy TeJa,
CJIYIKAaT €ro KapKacoM, YCTOMYUBBIM K CIKATHIO.
Kpowme Toro, ckeser npeiloxpassieT OPraHU3M OT
pasauYHBIX IoBpeKaeHunn. Hanpumep, rpyaHas
KJIeTKa IIO3BOHOYHBIX 3allIAIIIAET JIETKHe U cepale,
a yepel — MOS3T.

PakoBWHbI MOPCKIX
MOMNIOCKOB

Ckenertbl
paguonsipuia
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HAPYXHbIV CKEJIET
MOJIJTKOCKOB
N HYNEHNCTOHOTUX

Cxema CTpoeHus
XUTUHOBOTO NMOKPOBa

Knetku
KOXM

BHYTPEHHWIA CKENET
MO3BOHOYHbIX

K ckenery kpenarca u meimnsl. I[Ipyn ux coxpa-
IIEHUHA YacTH CKeJieTa NPHUBOAATCA B JBHIKEHHE,
GsiaroapsA 9TOMY KMBOTHBIE MOI'YT ABUIaThCH.

PasnmuyaioT ABa OCHOBHEIX THUIIA CKejleTa — Ha-
Py KHBINA ¥ BHyTpeHHU. Hapy:kHbIH cKresieT uMeioT
HEKOTOpble IpocTeilIne, MHOI'MEe MOJLIIOCKH, YJie-
HUCTOHOI'M€ — 3TO PAKOBMHBI YJIUTOK, MUAUM, YCT-
pHIl, TBepAble IAHIUDH DPakKoB, Kpabos, Jerkwe,
HO MPOYHbI€ IIOKPOBBLI HACEKOMBIX.

PakoBMHBI MOJLTIOCKOB COCTOAT U3 U3BECTH U PO-
romojpobHoro Bemecrsa. OHM IIPOYHBIE, HO THNKe-
JIble, I02TOMY OOJIBIIMHCTBO MOJIIFOCKOB BEeIyT Ma-
JIONMOABMXHEIN 00pa3 ku3eu. Ckeyer 4eHUCTOHO-
rux 3HauuTenbHo Jierde. OH COCTOUT B OCHOBHOM
U3 XUTUHA — BelleCTBa, BLIJEJAEMOro KJIEeTKaMM
KOMKH.

V TakuX 4JIeHHMCTOHOTUX, Kak Kpabwl, paxku, OH
[IPOIIUTHIBAETCHA MHHEPAJILHBIMH COJAMH U CTAHO-
BUTCA elle IpoYHee, 00pa3ys NaHIUPb.

NENNEENHN]
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Ilo mepe pocTta MOJLIIOCKHA AOCTPAMBAIOT CBOM
PaKOBHUHBI. ¥ YJIEHHCTOHOI'MX 9TOT IPOIECC IIPOHC-
XOIHUT CJIOXKHEee — OHM pacTyT npu JuHbKax. Tak,
B OIIpeieJIEHHOE BpeMsd II0J CTaphbIM NaHIUPeM pa-
Ka obpasyeTcs HOBBIN TOHKHUH XUTHHOBBINA IIOKDPOB,
a crapelii cOpaceIBaeTcs: XKXUBOTHOoe JuHAeT. [Toka
HOBBIN IIOKPOB MATKHUM U 3JIACTUYHBINA, paK OBICT-
po pacter. ITOT NEPHUOJ AJS HEro O4YeHb OIACeH:
cnabplif, MaAJTOOOJABMIKHBIM, pPaK JErko MOJXKeT
cTaTh A00BIYell MHOTOYMCIEHHBIX XUITHUKOB.

W3 0ecrio3BOHOYHBIX BHYTPEHHHMH CKeJIeT uMe-
IOT, KaK BbI yiKe 3HaeTe, HEKOTOpbIe IpoCcTelInne
(paguonsipum) ¥ TOJOBOHOI'ME MOJLIIOCKHU.

Y 03BOHOYHBIX BHYTPEHHHUH CKeJIeT COCTOUT U3
Tpex OTAEeJIOB — CKeJieTa I'OJIOBBI, CKeJieTa TYJIOBHU-
ma u ckejera KoHeuHocred. O6pasoBaH OH u3
KOCTHOM M/HWJIu XPAIIEBOM TKaHU. XPAIIEBOH CKe-
JIET HA ITPOTAKEHUHM BCEH JKUBHM HUMEIOT aKyJIbI
A cKaTbl. A y OGOJBIIMHCTBA JKMBOTHBIX OH Ha
PaHHUX CTAAHAX PA3BUTHUSA XPAIIEBOii, a ¢ BO3pac-
TOM IIOYTH IOJIHOCTHIO 3aMeHAETCA KOCThIO.
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Pacrenuns Toxe umeroT ocobble ONOPHBIE 06pas3o-
BaHUA, C IOMONIBI0 KOTOPHIX OHU BBIHOCAT JIUCTHA
K COJIHIIY M IOAAEP3KHMBAIOT UX B TAKOM IIOJIOXMKe-
HHH, YTOOBI JTUCTOBLIE IIIACTHHKH KaK MOXKHO Jy4-
1€ OCBeIAJINCh. ¥ ApeBeCHBIX PacTeHUi OCHOBHOM
OIIOPO# CHYKUT MeXaHWdYecKas TKaHb. B couera-
HHUU C APYTHMH TKaHAMH OHa (hopMHpPyeT cBOe0O0-
pasHBIl «CKeJIeT» pacTeHus, 0COOeHHO Pa3BUTHIN
B crebie. 31ech MexanudecKas TKaHb 4acTo obpa-
3yeT HeKoe nogobue MUINHAPA, IPOXOAAIIEro BHY-

- Tpu cTedJifd, WM pacrojiaraeTrcs BAOJIb HEro OT-
CkeneT nucTa marHonum OeJIbHBIMH THAMaMH, obecrieunBas ero IIPDOYHOCTH
Ha wuarub. B KopHe, HampoTuUB, MeXaHUYecKas
TKaHb COCPEeNOTOUEHA B IIEHTpe, MOBBIIIAsA COIIPO-
TUBJIEHWe KOpPHA Ha paspeiB. Kinerkum mexanuue-
CKOM TKaH! Pa3JIMYHBI 110 CTPOSHHUIO, HO UMEIOT 00-
IHe NPU3HAKN — O4YEHb TOJICThIe CTeHKH, IPUAAI0-
e M 0co0yio MPoYHOCTh., MeXaHu4ecKym poJib
UIpaeT TakKe JApeBecHHa, 0COOEHHO XOPOIIO pas-
BUTas B CTBOJIaX APEBECHBLIX PACTEeHMIM.

IMaxxe mociae OTMUPAHUS JXHUBOTO COAEPKUMOTO
, TaKue KJIETKH IPOJOJKAIOT BBINOJHATH ONOPHYIO

~ (DYHKIIUIO B PACTEeHUMH.

1 #2909 80
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* - -
B Ckenet no3BOHOYHbIX XXMBOTHbBIX COCTOUT U3 KOCTEW, CYXOXWNKA 1 CBA3SOK. Ko-
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v obnapaiot bonblwon NpoYHoCTbio. Tak, bonblwas bepuoBas KOCTb Yenoseka
MOXeET Bblaep><aTh rpy3 B 1250 kr. KOCTW cOCTOAT 13 OpraHn4eckmnx 1 HeopraHmye-
ckmx (MUHepanbHbIX) BELEeCTB, Takoe CoHeTaHve AenaeT KOCTb Kpenkow 1 AocTa-
TO4HO YNPYroun.

e KOCTV COeAMHAIOTCA B CKENeTe HemoaBUMXHO — C MOMOLLbIO WBOB (Hanpumep,
B l-lepene), NOOBUMXHO — cycrasamm M nonynoasu>xXHO (I'I03BOHKM B NO3BOHOY-
HUKe).

e CBA3KM — 370 0CoOble 0bpa3oBaHMA, COCTORALLME U3 COBAUHNTENBHOW TKaHWM, KO-
TOPbIE CBA3LIBAIOT KOCTW MexXay coboW B CO4NEHEeHMAX — CycTaBax.

Cyxoxunms Takxke 0DOpa3oBaHbl COEAMHUTENBHOW TKAHbIO; OHM MPUKPEnnaioT
MBbILLLLbI K KOCTSIM.

Mbiwya

COEOAMHEHWE KOCTEWN CTPOEHWE KOCTH

[onoska Tpybyarou
KocTv

lybqaroe

BeLecTso Cyxoxunme

MO3BOHOYHMK

MpononbHbIv
paspes
NO3BOHOYHMKA

KocTHbivi MO3r  BHYTpeHHee CTpOoeHue KOCTU



"

| NpoBepbTe cBOU 3HaHUA

1.
2.
3.

&

KakoBo 3Hauenue ckesnera?
Kaxue ObIBAIOT TUIIBI CKeeTOB?

HazoBuTe 0COOEHHOCTH CTPOCHHSA HAPYIKHOTO CKeJieTa MOJLIIO-
CKOB.

Kaxoit Tun ckenera y unenucroHorux? KaxoBsl 0COGEHHOCTH €ro
cTpoeHuA?

Berpeuarores nu ckesnersl y npocreiimux? Kakue oHM BBINOIHAIOT
bysrIINH?

Yro Taxkoe tuEBKA?
Yro Takoe BHyTpeHHUI cKeer? Kakue KMBOTHBIE er0 UMEOT?

Ecrs su omopHble CTPpYKTyphl vy pacreHuii? KakoBo mx 3Haue-
Hue?

BeimonauTe 3azanue Ne 70 Ha c. 42 (Pabouas Terpans).

Bri6epure npasunsHblit orBet. Tect Ha ¢. 114, BapuanT 1 (Tecrossie
3alaHudA).

l Mopymante

el

Kakue nmpemmymecTsa faeT »KUBOTHBIM HaJMuue BHYTPEHHEroO CKe-
Jera?

PaboTa c KOMNblOTEPOM

Obparnrecs « gmcky. Usyuure maTepuas ypoKa M BHITIOJHUTE
npeAIoXKeHHbIe 3aJaHud.

Unreprer-ccoinka: http://ru.wikipedia.org/ (Cxeiner).

Ckenet BbINOMHAET OMOPHYIO W 3aLWUTHYIO PyHKUMK. Paznu4aior Ha-

PYXHbIA 1 BHYTPEHHUIA CKeNneTbl. BHYTPEHHWIA CKeneT UMeIoT HeKoTopble
NPOCTeNLINe, MONTIOCKK, MO3BOHOYHBIE XWUBOTHbIE. HapyXHbi ckener
BCTPEYaeTcs y HeKOTOPbIX NPOCTENLLNX, MHOMMX MONIOCKOB (YIUTOK, MU-
AWUR, YCTPUL), YNEHUCTOHOTUX. ONOPHYIO DYHKLMIO Y PACT@HMUIA BbINOMHSA-

er
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16. OsvxeHne

JIBuskeHHe — OJHO M3 IJIABHBIX CBOMCTB KHBOTO
oprasusMa. BcooMHHTE, KaK I'DAlMO3HBI JIBHIKe-
HHS rasejid, cTpeMuTesieH 0er pycckoi 60p3ou, Be-
JAYECTBEeH IoJieT opJia. J[IBuraxrca ¥ MUKPOCKOIIH-
YyecKHUe OpraHusMbl — OaxkTepuu, OJHOKJIETOYHBIE
BOZIOPOCJIM, TIPOCTEHINNe, HO MX ABHUIKEHHUS 3aMeT-
HBI TOJBKO B CUJIbHBIA MUKpocKorn. [loBopaunBaioT
K COJIHILY CBOM JINCThs U IIBETKH pacTeHH.
JIlaBaiiTe IOCMOTPUM, KaK e ABUIalOTCsA KUBOT-
Hele. WX ABWKeHHMs OYeHb pasHooOpasHbl. Tak,
3HaKoMas BaM ameba, oO0pasys JIOMKHOHOMKKH, KaK
OBl IIepeTexKaeT ¢ OZHOTO MecTa Ha apyroe. Muaue
epeMenanTcs IIpocTeiinne, UMelIue XKIYTHKA
u pecanuku. Uadysopua rydenska 6pcTPO IIaBa-
eT, JIOBKO JIeMCTBYS PeCHHYKAMH, IIOKPBIBAIOIIMMH
ee TeJio. 3arpebas UMU KaK MUKpPOBeCJaM#, OHa MO-
JKeT ABUTaThCH BIlepel, Ha3aj, 3aMUpaTh Ha MecTe.
IIpu KOMHATHOH TeMnepaType PeCHUYKH COBepIIa-
ot 1o 30 B3MaxoB B CEKYHAY, 3& 9TO BpeMsA Ty(deib-
Ka IPOXOJUT paccTosgHWe B 25 MM, T. €. Paccrod-
Hue, B 10—15 pas npesslinaoinee AJUHY ee TeJia.

[OBuxeHne amebbl MnbiBywan cras gensuHOB




Muorue npocreiiinue >XUBOTHBIE, 4 TAKKE HEKO-
TOpbIe GAKTePHH, OXHOKJIETOYHEIE BOAOPOCIH Hepe-
MellaTCA ¢ MOMOMILIO JKIYTHKOB. VX MoskeT OBITH
OJMH, 1BA WJIM HECKOJbKO. [[BUIKEHUS KIYyTUKA —
AJIMHHOTO, BBITAHYTOTO OOpa30BaHUA — JOBOJBHO Ameba
cnoxuel. OH paGoraer kKak rpeb6uoit BunT. CoO-
Bepiias BpalllaTeJbHbI€ ABUIKEHUSH, OH Kak OBI
BBUHYHMBAET TeJIO KUBOTHOTO B BOAY U THHET €ro 3a
coboii. 3a 1 ceKyHIy 9BriieHA MOKET POABUHYTHCA
Ha 0,5 MmM.

JBMKEHHA BCEX MHOTOKJIETOUHBIX JXKHBOTHBIX,
KaKk Obl HM OBLIM OHM DPa3HOOOPA3HBI, CBABAHBI
C MBIIIEYHOH IeATeIbHOCTHIO.

BenomauTe, Kak nepemeniaeTcs f0KIeBOI YEPBb.
Ero pBuixeHus CBA3aHBI C ONIEPEMEHHBIMHU COKpA-
IeHUSAMHA KOJBIEBBIX M NPOAOJBHBIX MBIIIIL:
[Ipr 2TOM cerMeHTEI ero Teja TO CIKUMAIOTCH,
TO YAJUHAOTCA. [[BUIKEHUS YepBA HAYMHAIOTCH
C COKpAIlleHUsl KOJBIEBEIX MBIIII B IepeJHEM
KOHIle Teja. ITH COKpPAIeHUS 3aXBaTHIBAIOT
CerMeHT 3a CerMeHTOM, BOJIHOU NPOXO/sA depes
Bce Teso. II[eTMHKY — IJIOTHREIE BHIPOCTHI HA f
OpIONIHOM CTOPOHE Tesia YepBA — BHINIAYHNBA- J "
jorcA. Teso cramoBuTCs TOJNINE, U UYEDBb,
onupasch IeTWHKaMH 3aJHEr0 KOHIA
0 IIOYBY, NMPOTAJKUBAET IEPEAHWUHN KOHEI
Tesia BHepeA. 3aTeM COKpAamjaloTCs Mpo-
NOJIbHBIE MBIIIIBI, ¥ BOJHA COKDAIleHW#
BHOBB mpoberaer mo Bcemy Teny. Onupa-
fAICh Ha IMEeTHHKU INepefHero KOHIA,
4epBb MOATATHBACT 3a/JHIOK YaCTh TeNa.




Monepe4Hble

lNpoaonsHele

"

o Sy,
s,

NHdysopum
CYBOWKMN
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Cxema nepegsuxeHa noOXO0eBOro 4epeAa



3a cueT COKpAIEeHUA MYCKYJIATyPhl MHOTHE KUBOTHBLIE COBEPIIAIOT
BoJIHOOOpa3Hble ABMKeHUA. Tak IIaBal0T HEKOTOPhIE YePBHU, BBIADHI,
yrpu, MOPCKMe 3MeH; BOJTHAMU M3BUBAETCS TEJO IOJ3YILeH 3Meu.

MHorue »KMBOTHbIE, OCBOMBIINE BOAHYIO CPeAY OOMTaHUA, OTJIHIHO
nnasaioT. Ux jnerxko yssHarts 1o od6rekaemoi hopmMe Tesia U CIelualib-
HBIM OpraHaM JABUJKEeHHs, Ha3HAYeHUe KOTOPBIX C CHJIOHM OTTAJIKMUBA-
AICh OT BOJBI, IPOABUIaTh TEJO }KUBOTHOT'O BIIEPE.

Y peI0 TaKMM OpPraHOM SBJIAETCA IIPEKJAEe BCEro XBOCTOBOM ILIAB-
HHUK: 13rudas ero B CTOPOHBI, PBIOA MJILIBET BIEPes.

KuroobpasHbie (KaiajoTsl, AeJb(OUHEI) B CBOEM ABUIKEHUM TOMXKe
HCIOJb3YIOT XBOCT, 9TO UX IJIAaBHBIHM OpraH ABUKeHusA. TOJBKO, B OT-
JuYue OT peid, XBOCT Y KUTOOOPA3HEIX PACIIOJIOKEH B MOPU30HTAJE-
HOH IJIOCKOCTH. ITO II03BOJIAET KUTAM OBICTPO IIOTDYKATHCSI B BOAY
¥ BCILIBIBATH.

HexoTopbsle BOAHBIE KUBOTHBLIE MCIOJIB3YIOT U TaKHe HEOOBIYHEIE
crnocobbl NepeMeleHUs, KaK peakTHBHoe ABuMikeHme. Hampumep,
MOJIJIIOCK MOPCKOM IpeferIok, pesxko cOJM»Kasg CTBOPKHM PaKOBUHEI,
BRITAJIKMBaET U3 Hee Ha3ajZ CTPYIO BOALI M Oyarofgapa aTOMY CKadKa-
MU aBHKeTcA Brepel. IlogoO6HBIM cnocoboM mepeABUTalOTCS U KaJlb-
Mapbl — MOPCKHE I'OJIOBOHOI'ME MOJLIIOCKHM, CTPYIO BOJBLI OHHM BBITAJI-
KHBAIOT U3 MAHTUHHON IIOJIOCTH.

BoponnaBaoinue NTHUIEI [LJIABAIOT, UCIIOJb3YA IJIaBaTEJbHbBIE IIe-
pPenoHKH MeXxay naabunamMiu. IIpm niaaBaHMM NepenoOHKM pacTATruBa-
oTeAa U paboTaT Kak Beca.

Jpyrue nTHILI, HAIpUMepP IUHTBUH, IJIABAIOT ¢ IOMOIILIO KPBLILEB.
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PA3HbIE CNMOCOBbI MEPEMELLIEHASA
BOLAHBIX XKXNBOTHbIX

Cxema ABUXKEHUS —
pbiObI .
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Muorue »XUBOTHBIE OCBOMJIM BOBAYIIHYIO CPEAY.
YMerT JeTaTh HaceKOMEBIe, ITUIbl U PYKOKPHLIbLIE
(s1eTy4ue MbILIHN).

) lMonet Bo3moxeH bnarogaps NnogbEMHOM cune. 3Ty CUNy Co-
3Aa€eT Kpbino. [lasneHvie Bo3ayxa nof Kpbinom bonblue, Yem
LaBneHune Bo3fyxa, NPOXOAALLEro Haf KPbINom. 3Ta pas3Hu-
Ua B [aBNIeHWW 1 CO30aET MOABEMHYIO CUNY Kpbina, KoTopas
yOep>KuBaet XUBOTHOE B Nonete.

CaMble nyywue netyHbl — NTUUbl. KpynHbie nepbs ux ne-
peHuX KoHe4YHocTen 0BpasyioT camblii COBEpPLUEHHbBIV NeTa-
TenbHbIK annapar. Kpome kpbina, y NTULbl eCTb LenbIA paa
LOpyrux npucnocobnexunin k nonery.

310 obTekaeman hopma Tena, nerkui ckenet (bonbLINHCTBO
KocCTer nonble!), Bo3ayLHbIe MeLKW, YMeHbLUI3IoWwmMe Bec Te- |
na u obecneymBaiolme nyywee NOCTYNNEHWE KUCIOPOaa
B IerK1e BO BPeMSA MNofeTa, XOPOoLUO pa3BuTble NeTaTebHble
MbillLbl. Macca rpyaHbiX MblWL, ONYCKAOWWX KPbiibs,
poctvraet 20% ot obuient Macce! Ll €

bonbluoe

KOPOMBICIIO

baboyka-
penenHu1ua

CTPOEHME KPbIMIA NTULI_— _'

T

lepBocTeneHHble
MaxoBble Kpbi/lbs

Kuers

BropocreneHHsie
MaxoBble Kpbl/ibs

CTPOEHME NONON
KOCTW NTULLbI

S Onaxano




P
L

CXEMA TMOJETA NTULLbI

bonbluas
CUHMLA

fctpeb-
CTEPBATHUK

3umMopoaok
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BoapmuHECTBO e MO3BOHOUYHBIX M UYJIEHUCTOHO-
IMX — 9TO «XOAWJIBbHbIE» >XUBOTHBIE, T. €. IIPH
xoab0e OHM OmMMpaTCA HAa KOHEYHOCTH — HOTH.
Y HaceKOMBIX MX TPH Iapsl, ¥ HpodjemMa yCTOMYHU-
BOCTH IlepeJ HUMH He CTOMT.

Y IpecMBIKAIIUXCH, HAIPDUMED Y KPOKOJAMWJIA,
JiBe Iapbl HOI' pacnoJiaraloTca mo 6okam Teja Tak,
4TO 6epo napajIeIbHO IIOBEPXHOCTH 3eMJIN M IIep-
NeHAUKYJIAPDHO I'OJIeHH, — 9TO XOPOIIO BHJIHO HA
pucyake. Takum obpasom pocTuraercs yCTOMYH-- |
BOCTH TeJia ANepuI], BApaHOB, HO IIPH 3TOM TEeJIO UX
HEeBBICOKO IIPUNOAHATO HaJ 3eMJIeH, 1 OHN BBIHYK-
JeHbl BOJNOYUTHL Oproxo. Orcoopa uxX HasBaHue —
IpecMBIKAIOIIHAEeCH.

Y muexkonurtaiomux 6eIpo ¥ rojieHb COCTABJISIOT
OHY JIMHUIO, MEepPIeHAUKYJISPHYI HOBEPXHOCTHU
demau. Takoe pacrosioyKeHWe HOT' II03BOJSET MM
OBICTPO JBUTaTHCAH.

XOOWJTbHBIE
MITEKOMUTAKOLLLI

PA3HOOBPA3HbIE CMOCOBbI MEPEABUXEHWA
XOANNBbHbBIX XUBOTHbIX

Y kpokoauna 6eapo v nneyvo pacnonoxeHsl NapaniensHo
NOBEPXHOCTW 3eMAM 1 NEPNIEHANKYNAPHO roNeHm
¥ Npeanneybio

Y MHOrMX HaceKoMbIX
TPV Napsbl HOr

I'Ipecw:ma:om,uecq BbIHY>KEHbI
BONO4MTH CBOE BpIoXo no 3emne —
OTCIOfa NPOM3OLLSIO UX Ha3BaHWe
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HekoTopble XUBOTHbIE
CNocobHbI NNaHNpPOBaTh
npu NpbiXKax ¢ Aepesa
Ha OepeBo

) [BUXEHUS MNIeKONUTAaIOLLIMX Pa3HOODPa3Hbl: OHU MOTYT XO-
_ auTb, 6eratb, Npbirath, NNaeaTb, a HEKOTOPbIE, HanpuMmep
b | neTyymne mbiluu, gaxe netats. Cpeay xoaubHbIX MAEKonu-
’ TalOLMX B 3aBUCUMOCTM OT TOTO, Kak OHW OMMPAIOTCA Ha CTo-
i My, PasnM4aloT CTONOXOAALLMX, NPY XxoAbbe onnpaloLLKUXCs
S Ha Bclo ctony (Tak xoaaT Yenosek, Measeab), Nanbuexo-
OAWUX, Npy xoabbe 1 bere onupaloLWmnxca Ha nanblbl, 4TO
3Ha4YNTeNbLHO MNOBbLILLALT CKOpOCTb X 6era (TBK OBUratoTCA
KOLWKW, coBakn), U KOMbITHLIX, KOTOpble BeraloT Ha KOH4YU-
Kax OfIHOro Unu AByx Nanbues, — oHu BeratoT BbicTpee Bcex

(nowagmn, oneHu, kocynu). (

-

Manbuexopsaume KonbiTHble Geraiot BbicTpee -
npu 6ere onupatotcs BCEX, ONMPAACb Ha KOHYNKNn ®* ®* * & e & & o
TONBKO Ha Nanbubl nanbues | 1 |
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PacreHus Toxe cocoO0HBI K JBUXKEHHUIO, HO, B OTJIMYHE OT JKUBOT-
HBIX, Y HUX IIepeMellaeTcss He BeCh OPraiMaM, a TOJBLKO ero OTeb-
HbI€ OPraHbl WX UX 4YacTH. Bbl, HaBepHOe, 3aMeYasi: eCJIHu 3aKPbI-
TBHII IBETOK TIOJAbIIAHA BHECTH U3 INPOXJAAHOIO MeCTa B TeILIOe,
TO Yepe3 HeKOTOpOoe BpeMsA OH pPacKpoeTcs, U Hao0opoT.

[IBeTKM MHOrMX pacTeHUI HA HOUYbL WM HEpPeJ HOMKAeM 3aKphIBa-
I0TCA. ¥ HEKOTODHIX LIBETKH OTKPHIBAIOTCA M 3aKPHIBAIOTCH B OIHO
U TO XK€ BpeMs — II0 HUM MOXHO NpoBepATh yackl! JImerhba ropoxa,
(haco B TEeMHOTE CKJIAJBIBAIOTCS, a4 HA CBETY PACKPBIBAIOTCH.

W3BecTHBI y pacTeHUH U HOCTATOYHO OBICTDPHIE ABUKEHUA. Y TPO-
OUYECKUX MHMO3 NPHU COTPACEHHUHM — HAIpPHUMEP, OT yAapOB KalleJb
JOMKIOA — JIMCTOUYKM, COCTABIAIOIME CIIOKHBIN JIUCT BTUX PACTEHHH,
OBICTPO COMTMIKAIOTCS, ¥ BECh JIMCT NOHUKAET.

OBUXEHWUE PACTEHUI

Y Tponuyeckmux MMMo3
npw COTPACEHUU SIMCTOYKA
CKNaablBaoTCa

LiBeTku
| TIONbNaHa

LiBeTkn oayBaH4MKa packpbiBaloTca
npv SPKOM CONMHEYHOM CBETE.

B cymepkn 1 npwu noxae oHu
3aKpblBatoTcs




é' | NpoBepbTe CBOM 3HAHUSA

. YeMm orsimyaeTcs ABMIK€HHWE PDACTeHHI OT ABMIKEHUS YKUBOTHBIX 7
Kak nepemeraioTcsa OHOKJIETOUHbIE OPraHU3MBbI?

Kak nmepeasuraercs D0K/IeBOM 4epPBb?

HazoBuTe ocoOeHHOCTH BOJHOM Cpeabl OOUTAHUA.

Kakme nmpucnocob6ieEns K IJIAaBAHUI BCTPEYAIOTCA Y BOLHBIX YKH-
BOTHBIX ?

YeMm pasn4aroTcsa XBOCTOBbIE IJIABHUKH PHIO ¥ KUTOB?
Kaxkoii cmocof IBMIKEeHUA ¥ KaJbMapoB?
Kaxue »XKHBOTHBIE MOT'YT JIETATHL?

Hepeqncmﬂe 0COOEHHOCTH CTPpOEHUA IITHUI[, CBA3aHHbBIE C IIOJIe-
TOM.

10. KTo Takue XoguJIbHBIE }XUBOTHBIE?

11. Kaxue TUOBI ABUIKEHUA Y YeTBEPOHOI'UX KMBOTHBIX BHI 3HaeTe?
12. Kak nepemenjaoTcs CTOIIOXOAAMNINE YKUBOTHBIE?

13. K xaxkomy THIIY OTHOCATCH ABUKEHUSA KOIIKU?

14. Kax GerarmoT KonsiTHbIe?

15. Brimosuute 3aganue Ne 77 ma c. 45 (Pabouas Terpanas).

16. Bribepure mpaBuabHbI orBer. Tect Ha c¢. 119—120, BapuanT 1
(TecToBrie 3amaHusd).

TR N e

©® e

& I Mopgymante

ITouemy y XUBBEIX OPraHHUBMOB CYIIECTBYIOT TaKHe Pa3HOOGpa3HbIe
CIIOCOOBI MEePeABMIKEeHUA?

@ PabGoTta c KOMNblOTEPOM

@ O6PBTHT€‘Cb K QUCKY. HSYT-IHTE MaTepuaJyl ypoKa H BBIIIOJHHTE
openjoXKeHHble 3aJaHuA.

® | WHreprer-ccoinka: http://ru.wikipedia.org/ (IBmxenne).

[BuxeHne — 3T0 npoasBneHne Xun3Hu. X1BOTHbIE CNOCODHbI K aKTUB-
HbIM NepemeLieHnam. Y pacTeHuin MoryT nepemeLLaTbcs TONbKO OpraHbi
WNK UX YacTu.

[11



17 . KoopauHauwms n perynsaums

JKuBble opraHM3MBI U OKDY’Kaolas uX cpeja He-
Pa3pBIBHO CBA3aHBI MexXay coboii. JIioboe uamene-
HUe B OKpPy’Kalolleil cpefe TOTUAC BAMSAET HA KU-
BEI€ OPraHM3Mbl, U OHH OTBEYAIOT Ha HEero CBoeH ze-
ATesJbHOCTBIO. Tak, COKpallleHHe CBETOBOrO AHA
OCEeHbI0 — CHI'HAJI K IepeJieTaM JJId IOTUIl, K JUHB-
Ke U HaKalJMBaHWUIO JKUPA AJSA 3UMYIOIIUX IITHIL
U 3Bepei. IIpu nmoOBBIIEHNU TeMIIepaTypbl MHOTHE
IOYCTBIHHBIE XHWBOTHBIE IIPAYYTCSA B HOPBI M JaKe
BHOAJAIOT B CIISAYKY.

9Ty CIOCOOHOCTH OPraHMU3MOB TEM MJIM MHBIM 00-
PasoM OTBeuYaTh Ha BO3JAeHCTBHE OKPYKaIOLIei cpe-
AbI HA3BIBAIOT PAa3Pa’KMMOCThIO NJIH YYBCTBUTEIh-
HOCTBIO. PasipakuMocThi0 00/1aal0T BCe KUBBIE
OpPraHMU3MBbI.

Tak, ecru B Kammo ¢ aMme6aMu IOMECTUTh KPHC-
TAJIJIMK IIOBAPEHHOM COJIM, TO HX TeJa CIKMUMAITCS
(omerT 1), a moaBMKHBIE UHPY30PUU TYQEJbKH
YCTPEeMJIAIOTCA B TY 4YacCTh KAILUIW, I'Jie KOHIeHTpAa-
LU COJMHM MeHbIIe (OnbIT 2).

Y ame0BI HET CleNHUANBHBIX CTPYKTYD, KOTOPBIE
PYKOBOJAT ee AeATeNbHOCTHIO, & BOT ¥ DoJIee CJIOMK-
HOOPraHW30BAHHON HMH(MY30PHUHK TYDEJbKN OHU YiKe
ecThb. ITO 0cOObIe BOJIOKHA, KOTOPBIE IPOHU3LIBAIOT
Bce ee Tes10. OHU KOOPAMHUPYIOT PaboTy peCHUYeK.
Ecam ux moBpeauTh, TO OMEeHHME DeCHHYEK CTAHET
fecnopALOYHBIM, & ABUIKEHUE UH(DY30PUH — XAao-
THUYHBIM.

Pa6oTy Bcex opraHoB, UX CBfA3b C OKPYKaIOI[eH
cpefioll y CJIO0KHOOPraHU30BAHHBIX JXUBOTHBIX pe-
T'YJAMPYIOT HePBHANA U JHJAOKPHHHAA CHCTeMBI.

Onpit 2

) Brnepsble cneunanv3nMpoBaHHble HEPBHbIE KIETKW MOSBSIOTCA Y KMLLEYHOMO-
NOCTHbIX. ITO 0BUTaTENU HALLMX NPYLAOB — NPECHOBOAHBIE MMAPLI, @ TakxXe Me-
Ay3bl, KOpannbl. HepBHbIe KNETKM y 3TUX XUBOTHbIX, CONPUKACcanch ApYr C Apy-
rom, obpasyioT ceT4aTyio HePBHYIO CUCTEMY. DTO CaMbI NPOCTON TUM HEPBHOM
cucTembl. ECn K wynanbuy ruapsl NPUKOCHYTECA UIION, TO OHA COXMETCH. 3TO
OTBET OpraHu3Ma Ha pasfpaxeHue. HepsHble KneTkn obnagalot YyBCTBUTENb-

HOCTbIO. KOCHYBLUMCh MMAPbI, Mbl NPUBENU UX B BO3BYXAEHHOE COCTOAHME, KO-
TOpoe BbICTPO PacnNPOCTPAHMUNOCE NO BCEN HEPBHOM CETW, AOLWNO A0 KOXHO-
MYCKYNbHbIX KNEeTOK W BbI3BaNO UX COKpaLLleHMe — uiynanbua Hadanu oxu-
matbca. OTBETHAs peakuusi OpraHu3Ma Ha pasgpaxeHue, OocyLlecTBnAeMas
NpW NOCPenCTBe HEPBHOWM CUCTEMbI, Ha3biBaeTcs pednekcom (OT NaTMHCKOro

«pednekcyc» — OTPaxXeHHbIN).

L L
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CeTuatas HepBHasi CUCTEMaA U PasAPaXKMMOCTb FMAPSI

CokpatieHue
MblLUEYHBIX




Cpean MHOTOKMETOYHbIX XMBOTHBIX NO-HACTORLLEMY CIOXHAsA EePB"a" aacTenia
HepBHas CUCTEMa MOABARETCH Yy AOXAEBOro Yepsa. Y Hero opEa

HepBHble KNeTku He pa3bpocaHbl no Teny, a cobpaHsl B HepB- HaZrNOTONHbIN
Hble y3nbl. CaMblf KPYNHbIA U3 HUX HaXOAMTCA Haf rNoTKOn, HepBHbI

OTCIOAa €ro Ha3BaHWe — HaArnoToYHbIN. OT HEro OTXOAAT MHO- y3en
rO4YMCIEHHbIE HEPBbI, U NO3TOMY NepeaHU KOHeL, Yepsa 06-
nanaet bONbLION YyBCTBUTENbHOCTLIO. HaArmoTouHbIN y3en
ABNAETCA Kak Obl ronoBHbIM Mo3rom. Ecin ero nospeauTs,
TO YepBb MOXET NPOAONXaTb ABUraTbCs, HO, BCTPETMB Ha ny-
TV NpensTCTBme, He cymeet ero obontn 1 Byanet nonro u bec-
TONKOBO BUTLCA O nperpaay.

HaarnoTo4HbIN HepBHbLIN y3en, COeaUHAACH C NOAMNIOTOHHbLIM,
0bpa3yeT OKONOrNOTOYHOE HePBHOE KOMbLO. OT NOArNOTOYHO-
ro HepBHOIO y3na OTXoAWT DplolWHas HepBHaa uenodka. OHa
TAHETCA BAONb BCErO Tefna 1 COCTOUT U3 nap Y308, NexXalumx HepBHbIit y3en
B KaXA0M CerMeHTe 1 coefinHeHHbIX Mexxay cobon. OT HUX BO
BCe 4acTu Tena Yepes — K MbllLaM, BHYTPEHHUM OpraHam —
OTXOAAT MHOTO4UCIIEHHbIE Hepsbl. Pabota Bcex opraHos Yep-
B KOHTPONUPYETCS HEPBHOW CUCTEMOMN.

Y 4NeHUCTOHOMMX XUBOTHbLIX HEPBHasA CUCTEMa MMeeT NOXO-
Xee CTpoeHUe, HO y HacekoMbIX 0CODEHHO BbIpaXeH Haarno-
TOHbIN y3€71. 3TO CBA3aHO C CUNMbHBIM PA3BUTUEM Y HUX Opra-
HOB YyBCTB W C/IOXHbIM nosefeHveM. BcnomHute, kakue
rpaHAno3HbIe «4oMa» COOPYXaloT Mypasbu! B nx cembsix yc-
TAHOBNEHO «pasgeneHune Tpyaa»: OQHM OXOTATCA, Apyrue 3a-
LMLIIOT AOM OT HEeNpoLUeHbIX rocTel, NPOBETPUBAIOT K NPo-
CyLUMBAIOT «CTPOMMATEPUAbI» — XBOMHKW.

A n4enbi? CIOXHOCTL UX B3aVMOOTHOLEHWUIA 1 NOBEAEHUA Bbl-
3bIBaET BOCXWLLEHME. YTO CTOAT OAHW TONBKO WX KTaHLbI»,
NO KOTOPbLIM N4efNbl-COCefKkU ONpeaensioT HamnpasneHue
K UBeTkaMm, boratbiM HEKTAPOM. APXUTEKTYPHbIE 1 CTPOUTENb- A
Hble CNOCOBHOCTU N4en He UMeIoT cebe paBHbIX B XXUBOT- g2
HOM MUpe. Y NOCTPOeHHbIX MMM COT Hanmbonbluasn BO3-
MOXHas eMKOCTb NPU MMHUMAaNbHOW 3aTpaTe mare-

puana! {

[MoarnoToYHbIN
HepBHbIA y3en

BplolHas HepBHas LenoYka
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HepBHas cucrema
yIUTKN

HanrnoTo4HbIn
HepBHbIN
y3en

MoArnoToYHbIV HepPBHBIA y3en

HaarnoTouHbIN
HepPBHbIW
y3en

MoArnoTo4HbIN HEPBHbIM y3en

HepBHas cucrema
n4yenbi

MypasenHuk

Paboyas
n4yena

MypaBbu-
pabouue




CTPOEHWE FOJIOBHOIO MO3rA NMO3BOHO4YHbIX
KUBOTHbIX

[onoBHOW MO3r
aKynbol

[oNoBHOM MO3rK
NArywKu

[onoBHOW MO3T
rycs

[ONOBHOW MO3r
nowagu

fonosHoN 7%
MO3r $7, |
YenoBeKka /.
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Y 1103BOHOYHBIX HePBHAA CHCTEMAa PacIojiaraeTcs Ha CIMHHOM CTO-
poOHe, a He Ha OPIOIIHOM, KaK Y KOJBYATHIX YePBeH U YIEHUCTOHOI'HX.
OHa cocToOUT U3 roJIOBHOI'O M0O3ra, CIIMHHOrO Mo3ra u HepsoB. Cnun-
HOM MO3T PacCHOJIOKEeH B IIO3BOHOUYHHUKE U UMeeT B/l JJIMHHOI'O TSXKAa.

I'onoBHOM MO3r HaXOAUTCA B yeperne. B HeM pasinuaoT nepexHui
MO3Tr, CpeJHHH MO3T, 3aJHHH Mo3r. [TlepeHUI MO3T COCTOMUT U3 ABYX
OTZAEJIOB — KOHEYHOI'0 MO3ra M INPOMEKYTOYHOrO MO3ra. 3aXHui
MO3r 00pa3yioT MO3KeYOK U IIPOJOJAr0OBATEIIA MO3T.

Y pasiMuYHBIX JKMBOTHBIX BCE OTJEJbI PA3BUTHI I10-PA3HOMY. ITO
CBA3aHO C YPOBHEM OpPraHM3al Uy U 00pasoM »KU3HM KUBOTHOro. Ha-
IIpuMep, y BcexX pPbI0O XOpOIIO pas3BUTHI 3aJHUII W CPeAHHI MO3r,
HO y Xapuyca, OOHTAIONero B YuCToM, IIpo3pavyHoi Boje, ocoboe paas-
BHTHE IIOJYYUJIM 3PHTEJNbHbIE OJH CPeJHero Moara, a y JIMHA U Ka-
paca — oburaTesei MyTHOH BOJABI NPYAOB — CTPYKTYPHI 3aJHEr0
MO3ra, CBsA3aHHbIe ¢ ocA3aHueM. [[BiiKeHus poI0 B BOJIe OUEHB CJI0K-
Hbl ¥ pasHooOpas3Hbl, I03TOMY ¥ HUX OCODEHHO XOPOIIO Pa3BUT MO3-
JKEeYOK — OT[eJl 3aJHero Mosra, OTBETCTBEHHBIN 3a KOODAMHAIHIO
ABUXXEHUN U OPHEeHTAIUIO TeJla B IPOCTPAHCTBE.

Pribam npucymm o4eHb Ca0HBIE GOPMEI noBezenus. Hanmpumep,
B IIEPHOJ] Pa3MHOMKEHUs YI'PH IIPOXOAAT THICAYH KHUJIOMETPOB 0 Me-
CTa OTKJAJKH MKDPbl — M HaXoAAT ero 6esomubGouHO. A J0COCEeBhIe,
cobupasAch IPU HEpecTe B MMIaHTCKHE CTAW M YCTPEeMJASCH B PeKH
U PEeYKH, IIPEeo/I0JIeBal0T HeBepPOATHBIE TPYAHOCTH: BCTPEYHOE Tede-
HUe, MOPOTH U Jake HeDOJIbIIHe BOJOIIa b,

) VMK ABUXET MHCTUHKT Pa3sMHOXeHUs. MHCTUHKT — 3T0 BPOXXAEHHbBIN KOMNAEKC
onpefeneHHbIX, 0CobbIX ANA KaX4Ooro BMAA peakuui Ha BO3OENCTBUA Cpefbl.
OT pednekcoB MHCTUHKTLI OTAMHAIOTCA CTENEHLIO CIOXHOCTM.

MNoBeaeHue NTUL, 3Ha4UTENbHO CNOXHee, YeM NoBeaeHue pbib 1 Aaxe 3eMHOBOA -
HbIX 1 NPeCMbIKAIoWMXCA. OHM CTPOAT rHe3na, HaCMXMBAIOT AVLA U BbIPALLMBAIOT
NTEHLIOB, 3aLMLLAIOT X OT Bparos. MHorve NTuubl 0bpasyioT ceMenHble napsl Ha
HECKONbKO NET, @ UHOrAA M Ha BCIO XM3Hb. [NepeneTHblie NTULbI COBepLUAIOT Anu-
Te/NbHbIe NyTeLWecTsna B MeCTa 3MMoBKY 1 0bpatHo.

O6napan cnocoBHOCTLIO K NONETY ¥ OCTPLIM 3PEHUeM, NTULLI U3naneka BUAST
nuuly, 3ameyaioT npubanxaiowerocs xviHuka. CnoxHoe nosegeHwe 1M obpas
XU3HK 0BYCNOBMNK Pa3BMTUE NEPeaHEero MO3ra, MO3Xe4Ka 1 3pUTeNbHbIX Aonei
cpenrero mo3ra. €

Hawuspicmiero pasBuTus HepBHAA CHCTEMA JOCTUIJIA Y MJICKOIHUTA-
omux. OHa COCTOMT U3 TeX JKe OTAEeOB, YTO y BCeX IO3BOHOYHBIX,
HO TOJIOBHOM MOSI Da3BUT 3HAYUTEJNbHO cuibHee. CaMblif KpymHBIT
ero orges — 0GoJabIIMe MOJYIIapHus TOJIOBHOIO MO3ra, MOBEPXHOCTH
KOTOPBIX — KOPa — COCTOMT U3 MUJLIMAP/AOB HEPBHHIX KJIeTOK. Kopa
y GONBIIMHCTBA dKUBOTHBIX He IJIajKas, a 06pa3yeT MHOTOYMCIEHHEBIE
Ooposasl m naBMMHEEL. Kopa monymapuit peryaupyer u HanpasiseT



paboTy BCeX OpraHoB, ¢ Hei#l CBA3aHbI M CO3HAHHME YeJOBEeKa, ero Ia-
MATh, MBIILIEHUEe, TPYAOBAA AeATEJLHOCTE.

OHIOKPUHHAA CHUCTEeMAa, KAK U HepBHAsA, peryamupyer paboTy Bcero
opranuaMa. OHAKO MeXaHU3M PeryJisaluy 37[eCh MHOM — XHMUYec-
Kad peryasanusa. B ee ocHOBe JIe}KUT eACTBHE 0COOBIX aKTUBHBIX XH-
MHYECKHX BeIeCTB — I'OPMOHOB, BBHIJEJISIEMBIX JKeJIe3aMH BHYTPEH-
Hell CeKperun,

Y 6ecro3BOHOYHBIX KHMBOTHBIX, HATIPUMED YV HACEKOMBIX, C AeHCT-
BHEM IOPMOHOB CBA3aHbl NUTaHUE U OOMEH BEIeCTB, POCT U Pa3BU-
THE, OKYKJIMBaHHUe I'yCeHHUIIbl ¥ ee JIMHbKa U MHOTHE ApYyrue mpoiec-
cbl. IMeHHO rOpMOHEI BJAMSAIOT HA U3MEHEHNe OKPacKH TeJsa 6ecrno3Bo-
HOYHBIX B 3aBHCHMOCTH OT CpejJbl OOMTaHUA: TaK, TeJa0 Kpaba wiun
pb10BI KamM0OasIbl Ha CBETJIIOM I'DYHTE CTAHOBUTCS CBETJIee U, Hao0opoT,
Ha TEMHOM — TeMHee.

MpuMepbl N3MEHEHMUA OKPACKU
Tena pold B 3aBUCUMOCTY OT
ocobeHHoCTen cpefibl 0buTaHus

-

HekoTtopsle rnpuaoHHbie pblbbl,
Hanpumep kambana, obnagator
CMOCOBHOCTBIO «MOACTPANBATLY CBOIO
OKpacky rnof UBeT 1 0CoBeHHOCTH
MODCKOIro gHa




) Y BbICLIMX NO3BOHOYHbIX HECKOMBKO Xene3 BHYTPeHHel cekpeunu. PaccmoTpum,
KaK BNUAET UX AEATENbHOCTb Ha OPraH3M XWBOTHOMO, Ha NPUMEDPE LUTOBUAHON
xene3sbl. OT Hee 3aBUCUT POCT U pa3BuUTUE OpraHu3Ma. Bbl BUAUTE Ha PUCYHKeE,
KaK ronoBacTyK nNpespaLlaeTca B NAryLwKy. Bce 3TM m3meHeHns NpOUCXOAAT Nnog
BNWAHWEM rOPMOHa LMTOBMAHOW Xene3bl. ECY CkapMAMBaTh roNnoBacTuKy KycoY-
KW LLMTOBWAHOW Xenesbl, TO OH NPeBpaTnuTca B MUHWaTIOPHYIO NATYLLUKY ropasao
ObicTpee. Yaanenwe WWTOBUAHOM Xenesbl NPUBOAUT K Pe3KoMy 3aMeisieHuio
pocra.

Mnoduns — 370 ManeHsKas xenesa, KoTopas HaxoauUTCs B roNoBHOM mMo3re. OHa
BblpabaTbiBaeT HECKONbKO AECATKOB rOPMOHOB, BAMSAIOWMX Ha OOMeH BellecTs.
Tak, OAMH U3 HUX BNUAET Ha POCT. Y YenoBeka HeoCTaToK 3TOro ropMoHa B nepu-
Of1 Pa3BuUTUA MOXET 3aMeNINTb POCT, Tak 4TO B3POC/Ible NIOAM BblpacTaloT BCEro A0

70—80 cM, a 130bITOK ero BefeT K UCKNYnTeNbHO Bonbluomy pocty — A0 2 M
v 6onee. £

[unodwus Yenoeeka esccvssae
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l'opmoHaNbHAA PEryNsAlMUs 0 CPABHEHUIO ¢ HEPBHOM OCYIIECTBJIA-
eTcd ropasao MeaJjieHHee, HO saeT Oosee AuTeNbHLIN adeKT.

Pacrenusa He MMEIOT HEPBHON CHCTEMBI, U PEryafalusa UX JKHU3HE-
JAeATeJIbHOCTH IIPOMCXOAUT JIMIID C IIOMOIIBIO BBIJIEJIAEMBIX XUMUYEC-
KuX BemecTB, OOBIYHO MX HASLIBAIOT POCTOBBIMM BeNIeCTBAMM, TAaK
KakK B DOJBIIMHCTBE CIy4YaeB UX BIMSAHUE BhIDAXKAETCH B U3MEHEHUHU
pocTa pacTeHHUsS WM OTAEJBHBIX €ro yacTei.

Kax ¥ ropMOHBI ¥ }KHBOTHBIX, POCTOBLIE BEIIeCTBA PACTEHUH — 3TO
CJIO}KHBIE OPraHuYeCcKHe COeJUHEeHUA, KOTOPHIE Jake B HUUTOMHO Ma-
JBIX KOJIMYECTBAaX MOTYT II0-PA3HOMY BJIMATH Ha 0OMEH BEIleCTB, yCH-
JHUBATh WJINA 3aMeJJATH POCT U Pa3BUTHE KJIETOK, BJIUATH HA 3aKJIajl-
Ky ¥ pa3BUTHe IIOYeK, o0pa3oBaHMe HOBBIX KODHEH, HA CKOPOCTH Jie-
JIeHuA KJIeTOK KamOusa. OcobeHHO MHOro POCTOBBIX BeIeCTB 00pasy-
eTcs B pacTyIMX TKaHAX — B KOHYMKe KODH#A, Ha BepXyIIKe mobera.
ITepemeinaoTca POCTOBLIE BEIECTBA OT BEPXYIIKHU PACTEHUSA K KOPHIO
IO IIPOBOAAIIEH CHCTEME.

B TOM, YTO pPOCTOBBIE BEIECTBA BBIAENAIOTCH KOHYMKOM mobera
(BepxyIllleqyHOMN NMOYKOM), JerKo yOeauThCs, IPOAEJaB OIBIT, U300pa-
JKeHHBIN Ha pucyHke (1). Bbl BugmuTe, 4TO POCT pacTeHUs IpPeKpa-
THJICH.

Ha coceguem pucyHke (2) mokasas 6ojiee CJI0KHBINA onbIT. CTUMY-
JIUPYSA POCT I'IaBHOTO cTebJis B JJIMHY, POCTOBBIE BEIECTBA TOPMO3AT
pocT 60KOBBIX nOOeros. CpesaB BepXyILIEYHYIO IIOYKY, MBI yOeaumcH,
4TO0 OOKOBBIE NOYKH, JHUIIEHHbIe YIHETAIOINEero AeMcTBUsA, OBICTPO
TPOHYTCHA B POCT.

Mocne rubenm
BEPXYLLKM
env oauH

13 BokoBbIX
noberos
3aHMMaeT

ee MecTo
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OnNbITbl C YOANEHWEM BEPXYLLEYHOW MOYKK

Ha4ano onbiTa Ha4ano onbiTa

! /7
' iy

1 KoHeu onbiTa 2 KoHeL, onbiTa

OBpe3an BETBM Caf0BbIX Y NAPKOBbLIX PACTEHUI U KYCTAPHUKOB, MOXHO NPUAATL
WX KPOHaM Camble pa3H006p33Hble, MHOrAa secbMa NprU4yaonuvebie O4epTaHna



> B ocHoBe HepBHOW AeaTenbHOCTU Nexar pednekcsl. Pasnmya-

10T Be3ycNoBHbIe 1 YCNoBHbIE petnekcsl. besycnosHble pe-
¢neKkcbl NnepenaoTca No HacNeacTsy, NO3TOMY MX eLle NHO-
FAa Ha3blBAKT BPOXAEHHbIMW. Hanpumep, KOCHYBLUMCL ro-
pAYero yTiora, Mbl pe3ko, He 33yMbIBanCh, Aaxe elle He no-
4yscTBOBaB HONM, OTAEPrUBaEM PyKyY. ITO NpuMep Be3ycnos-
HOro pednekca.

YcnoBHble pednekcbl — 310 pednekcsl, npuobpeteHHble
B pesyrbraTe XU3HeHHOro oneita. Hanpumep, MOXHO Bbipa-
6oTaTb YCNOBHbIN pednekc y akBapuyMHbIx pbibok. Ecnv B Te-
YEeHWe HEeKOTOpPOro BpemMeHM COMPOBOXAaTb MX KOpMIIeHUe
NOCTYKUBaHUAMM MM 3BOHKaMW, AOBOSBHO CKOPO OHW
CTaHyT NPUNIbLIBATL NPOCTO Ha 3BOHOK MW CTYK NO CTEHKE aK-
Bapuyma, Aaxe He rnony4as npu 3ToMm Kopma.

BbipaboTka y XUBOTHBIX YCNOBHbIX PeheKcoB NeXuT B OC-
HOBE WX APeCCUPOBKMU. (

2099000000000 ORRRRLPARROROROOROODOOOORDORS

[ ]
IS HepsHas cuctema Yenoseka 0bpasosaHa 25 mnpg Henpo-

HOB, BONBLUMHCTBO M3 HUX NPUXOAMUTCH Ha FONIOBHOM MO3T.

* HepBHLIN UMMNYNbC — 3T0 BONHA BO3OYXAeHWs, Kotopas
pacnpocTpaHaeTca no Hepsy. HepsHble UMNYALCHI pacnpocT-
paHatoTCa co ckopocTbio o1 0,5 go 120 m/c.

» [loctato4Ho 1 r agpeHanuHa (ropmMoHa HaanoyYeyHuka),
4yTobbl ycnnutb paboty 100 000 m3onupoBaHHbIX cepaet
narywek. floctatoyHo 1 r uHcynuHa (ropMoHa noaXenynou-
HOW Xene3bl), 4YTODbl MOHM3UTL YPOBEHb Caxapa B KPOBM
y 125 000 kponukos.

HepeHan
KneTka

besycnoBHbIn

pednekc
Y BOXOEBOro
Yyepss




HepBHbIM MMNYNBLC, BO3HUKLLWM

B HEPBHOW KNETKE B OTBET Ha YKON
Wrofnkow, nepenaercs no ueno4ke
HEeMPOHOB K MbILULLE,

M YenoBek OTAeprveaer pyky
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Kaxkwue cucreMBl perymupyor esTeIbHOCTb OPraHU3Ma JKUBOTHOTO?
B uem 3akJuiouaercs posb HepPBHOM cHCTeMBbI?

KaxoBo cTpoeHne HepBHOM cucTeMBI?

Yro rakoe pedaexc? Kaxue 6b18aror pediexcs?

¥V KaKuX jKHBOTHBIX CeTYaTas HepBHAs cucrema?

Kax ycrpoena HepBHAs cucTeMa IO I€BOTO YepBs?

Pacckasxure o cTpoeHUM HEPBHOII CHCTEMBI II03BOHOUHBIX.

Kaxwue oT/ies16I pasinyamoT B rOJIOBHOM MO3Te TO3BOHOUHEIX ?

Kakwue orgens! ronoBEoro mMosra Haunbosiee XOpoIIo PasBUTHI Y MJie-
KOIUTAIOUIUX U TToUeMy?

Yro Takoe Kopa rosoBeOro Mo3ra? Kakoso ee 3HaueHme?

Y10 Takoe ropMoHBI?

Kaxue sxesessl, BBIIENAONIE TOPMOHEI, Bl 3HAETE ¥ YKUBOTHBIX ?
YTo TaKoe POCTOBbIE BELIECTBA ¥ KAK OHU BJIUAIOT HA pacTeHue?
Beimonaure saganusa Ne 89, 90 ua c. 50 (Pa6ouas TeTpajs).

BriGepure mpaBunbHbIH orBer. Tecr Ha c. 124—125, Bapmant 1
(TecroBbie samanus).

w | Mopymanre

H3BecTHO, 4TO y MJIEKONMTAIOINUX HEPBHBIE MMITYJILCHI, ITEpe/a0-
mue BO30YKIeHHe K CKeJeTHBIM MBIIIIAaM, PACIPOCTPAHAIOTCS CO
cxopocrbio 10 100 M/c, a npuBogALIHE B AeHCTBHE KeJTYA0IHbIE JKe-
JIe3bl — CO CKOPOCTHIO b 2—3 M/c. KakoBo Guosiormueckoe 3Ha-
YeHHe ITUX PasIudmnii?

‘ | PabGoTa c KoMmnbioTepom

Obparntecs Kk gucky. syunre MaTepHasl ypoKa M BBIIOJHUTE
NpeJJIOKeHHbIe 3aJaHusd.

MuTepHer-ccoinka: http://ru.wikipedia.org/ (Hepsras cucrema).
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KoopaunHauma 1 perynaums XusHenestTensHoCTM OpraHuU3MOoB ocyLe-

crenaoTca Gnarogaps paboTte HePBHOM M 3HAOKPUHHON cucTeM. B ocHoBe
LAeATeNbHOCTU HEPBHOW CUCTEeMBI NexaT pednekcbl. Pednekc — 310 oteer-
HaA peakuus opraHn3Ma Ha pasfpaxeHue, OCYLLeCTBNSeMan C MOMOLLbIO
HEepBHOW cUcTeMbl. B ocHoBe paboTbl IHAOKPUHHOM CUCTEMbI NEXUT Ael-
CTBME XMMUYECKMX BELLeCTB — roOPMOHOB.



18. Becnonoe pasmHoxeHune

PasMHOXXeHHe — B3TO CBOMCTBO, IpHCYIIee BCeM
JKMBBIM oOpraHmamMaM. Biarogapsa pasMHOMKEHHIO
JKUBHB IIPONOJIYKAeTCA M3 IIOKOJIEHAA B IOKOJEeHHe.
9TO OIMH U3 CAMBIX CJIOKHBIX IIPOIECCOB KU3HEes-
TeJILHOCTH. B MpUpoe CYImecTBYeT MHOT'O CIoco00B
pasMHOKeHUA, HO BCe UX MHOroo0pasue MOXKHO CBe-
CTH K JIBYM THIIAM — 0eCIoJIOMY ¥ IIOJIOBOMY.

B OGecmosioMm pasMHOMKEHHMM Y4YacTByeT TOJIBKO
ONIMH POAUTEJIBCKHUNA OpraHMaM, U3 KOTOporo obpa-
3yercsa asa (uam Oojiee) HOBBIX, UIEHTUYHBIX, T. €.
IIOXO0YKHUX APYT Ha Apyra, opraHuama.

Hawub6oJsee mpocras (hopma Gecrmosioro pasMmHOMKe-
HUSA — JejJeHHe, KOr/la POJUTEeIbCKOe TeJI0 paciiel-
JdeTcs Ha JBe ONMHAKOBBIE yacTH. TaK pasMHO-
JKalTea DaKTepuu, IIPOCTeNIIne, MHOI'Me OJHOKJIe-
TOYHBIE BOAOpOCHAH. PaccMOTpuTe PHUCYHOK. BEI
BUJUTE, YTO IIPOIECC JeJIeHUs HaunHaeTCs C Axpa.
OHO BBITATHBAETCA, NIPUHUMAET NPOJO0JIIOBATYIO
(opmy, 3arem genurca. HacTu Axpa OTXOLAT APYT
ot apyra. B muromnasme oOpasyeTcsi HepeTAKKa
WY [Ieperopojka, KoTopas, IIOCTeeHHO yriayoJid-
fICh, MEJIUT MATEPUHCKYIO 0cO0b Ha JBe OJ{UHAKOBbIE
aouepHue ocobmn.

Npyrum BapuaHTOM 0ecmoJioro pa3sMHOKEHUS AB-
aserca moukoBanme, OHO BeTpeuaeTcsa Kak y OTHO-
KJIETOUHBIX, TAK U Y MHOTOKJIETOUYHBLIX OPraHU3MOB.
Tak, Hanpumep, Pa3MHOKAIOTCA APOIKIKH — OJHO-
KJeTouyHble rpu0bl. BHauase Ha MaTepUHCKON KJIeT-
Ke obpasyercsa HebGoJbIIONH Oyropoxk — mouxa. OHa
pacTeT, yBeJIMuuBaeTcs B paamepax. Sapo maTepuH-
CKOIl KJIETKM JeJHUTCSA. 3aTeM OJHO M3 00pasoBasB-

Tunbl
NOYKOBaHMA
ApoxoKen

HeneHwe
3BrNEHbI

bBoosak nonesow
pa3sMHOXaeTcs KOpHeBbIMU
oTnpbICKamu
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IIHUXCA NOYEePHHUX sAfep mepeMeniaeTcs B mouky. O6-
pasyercsa HoBaA KJjeTka. OHa MOMKeT MPOJOJKATh
KUTH BMeCTe C MAaTePUHCKOM WJIA OTIeJIHUTHCSH.

ITono6HBIM 00paszoM pa3MHOMKAIOTCA M HEKOTO-
pbie MHOTOKJIETOYHBIEe, HAIpUuMep ruapbl. O6bIYHO
JIETOM Ha IIOBEPXHOCTH TeJjia THIPbl 00pasyioTcs
CKOILIEHHA NeJIAIUXCA KJIeTOK — IOYKH. IlocTe-
IIEHHO OHU YBEJWYHBAIOTCA B pasMepax, y HUX IIO-
ABJIAIOTCA IIyNaJblla, OTKPbIBAETCA POTOBOE OT-
BepcTue. YacTo miynmasplia MOSBIASAIOTCS pPaHbIIIe,
YyeM OTKPBIBAeTCs POTOBOE OTBEPCTHE, M MOJIOZAsd
rujpa, noiMaB qoObIYY, HE MOKET ee IIPOTJIOTUTE.

JlocTaTOYHO MIMPOKO paclpocTpaHeHa B IIPUPO-
Ie u apyras (gopma 6ecrmojioro pasMHOMEHHUS —
cnopoodpasosanue. Cmopa — 3TO 0co0BIN THUII
KJIEeTKH C O4YeHb ILIOTHBIMU oOosoukamMu. Cropsl
MOI'YT JJIUTEJIbHOE BPeMs HaXOAUThCH B COCTOAHUK
MOKOosA. B TakoM BU/Ie OHU CIIOCOOHBI TIEPEKUIATH
XO0JIOMI, JKapy, BeICEIXaHue, n30bITOK Baaru. Korga
JKe HacTynaloT 06J1aronpusaTHLIE YCIOBUSA, OHH IIPO-
pacraior, JeJlATCA, ¥ U3 HUX o0pasyloTca HOBBIE
ocobu. Tak pasMHOKAIOTCA HEKOTOPhIE KMBOTHERIE,
rpubbl ¥ MHOTHME PACTeHHS: MHOTIOKJIEeTOUYHBIe BO-
JOpOCaH, MXH, HAalOPOTHUKHU U Ap. Copsr 06pasy-
IOTCA B CHEelMaJIbHBIX OpraHax — CIIOPAHTHAX.

IIpu BereTraTHBHOM Da3MHOKEHHH OT MATEPUH-
CKOT'0 OpPraHM3Ma OTAeJISIOTCSA OLHA WJIH HEeCKOJIb-
KO yacrTeil, KOTOpbIe 3aTeM HAYMHAIOT CYIIECT-
BOBaTh CAMOCTOATEJBHO.

Y nocKUX yepBed TeJI0 MOJXKEeT paclagaThCcs Ha
HECKOJIBKO YacTel, a s3aTeM KamJasd M3 HUX J0-
cTpauBaeT cebA ¥ CTAHOBUTCSH HOBBIM OPraHU3MOM.
Hurtyaras 3esieHas BOJOPOCJb CIMPOTHpa TOMKe
MOYKeT pa3phliBaThCs B JI0O0OM MecTe W 3aTeM JI0CT-
pauBaThCs IO I[eJ0H ocobu,

Mpopacraiowan
cnopa (=

Cnopbl



-
Nner
NnanopoTHWKa
CHW3Y

}\\ e N
Nethnn
nober \J 2
BeceHHuM
+ CMOPOHOCHbI Nober

P cam——

/

Mox




Y pacreHmil IIMPOKO paclupoCcTpPaHEHO DPAa3MHOMKEeHUe OTBOAKaMH
u yepeHkamMu. OTBOJAKOM HaA3BIBAIOT IOJIEralmui nmoder, KOTOPLIA
YKOpPEHAETCA B MECTaxX COIIPUKOCHOBEHUA ¢ IIOYBOM. YepeHOK — oTpe-
3aHHaAA 4acTh mobera ¢ Mmoykamu, crocobHas K ykopeHenuio. Hexoro-
pble pacTeHUsd pPasMHOKAIOTCA CIeNHaJbHBIMUA BHIOM3MEHEHHBIMH
opraHaMy — JIYKOBHIIAMHM, KJIYOHEJIYKOBUIIAMHU, KIYOHAMU, KOpHe-
BumamMu. MHOrMe U3 HUX CJIYXKAT TaK)Ke U 3alacalliuMy oprasaMmu,
B KOTOPBIX OTKJIAABIBAIOTCA IHUTATeJbHBbIE BelllecTBa, IIO3BOJIAIOIINE
pacTeHHI0 MepPekUTh TPYAHBIN Iepruos — 3UMY, 3aCyXy.

¥ Opuoduinyma 1o KpasgM JUCTOBBIX IJIACTUHOK 3aKJaJbIBAIOTCH
3aUaTKM [eJIOr0 pacTeHus, KOTOphle, onajasd, CTAHOBATCA CaAaMOCTOA-
TeJIbHBIM OPraHU3MOM.

IIpu BereraTMBHOM pa3MHOKEHUHM HOBBIE 0COOM HacJeaAyIOT Bce
NPU3HAKH MATEPUHCKOI'O PAacTeHUA.

PASMHOXEHWE OTBOKAMW
V1 NMOBETOBbIMN HYEPEHKAMMW

[ycuHas nanka pasmHoXaercs
nonsy4umu noberamu
1 KOPHEBbIMU YepeHKaMu

.l..‘...
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BozoywHble
NYKOBUYKM

YecHoka (1)
u nunum (2)

BbiBOAKOBbLIE MOYKK
Epuodunnyma

JlykoBuubl
TIONbNaHa

Mnoposble aepesbs Pa3MHOXAKOTCS NPUBMBKOW. [N 3TOr0
C pa3sMHOXaemMoro gepesa Hape3aloT YepeHKM UM MNoYKK

C KYCO4KOM KOpbl — rfa3ku. 310 NPpUBOW. 3aTeM COeAUHAIOT
crebnesble HacTh NPUBOSA M NOABOA — APYroro pacTeHus

C yXKe roToBbIM KOPHEM — W1 MAOTHO NPUOWHTOBbIBAIOT ApYr
K apyry. MNocne 3toro crebenb NoaBos Bbile MecTa NPu-
BWBKM cpe3alor. B pe3ynerare y HOBOro gepesa cTson
¥ KpoHa hopMUPYIOTCA U3 NPUBOS, @ KOPHU

¥ OCHOBaHWe CTBOMa OCTaTCA OT NOABOA N
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KakoBa Omosioruueckas pojib pasMHOMKeHHA?

B uem cymiHOCTE GECIIOIOr0 PAa3MHOMKEHMA?

Kaxue BubI 6ecmosioro pasMHOKEHUA Bl 3Haere?

Kaxk npoucxoxut 6ecriojioe pa3MHOKeHHEe Y IpocTedmux ?
Yro Taxoe moyKkoBaHue?

Kakue opraEnaMsl pa3MHOKAIOTCA TOYKOBaHHEM ?
BerpeuaeTes i MOYKOBaHME YV PACTeHUIA?

Yro Takoe cuopa?

Kakue opraHuaMbl pa3MHOKAIOTCA crIopaMu?

Kakue oprassl IBeTKOBOI'0 PACTEeHUSA HA3HLIBAIOT BEreTATUBHLIMU?
Kaxkoit crioco6 pasMHOKeHHUsA Ha3bIBAETCA BeTeTaTUBHBIM?
Breinosaure saganue Ne 94 ma ¢. 52 (Pabouas TeTpazb).

Buibepure npasunbHbiil orser. Tect Ha ¢. 132—133, Bapuant 1 (Tec-
TOBBIE 3a/laHUA).

l NMNoaymawnte
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B ueM marochl ¥ MUHYCHI 6€CIIONIOr0 Pa3MHOMKEeHHA?
Yro obiero Bo Bcex (hopmax 6ecrosioro pasMHOMKeHUA?

JlaboparopHas pabora
BormoaauTte pabory Ne 29 na c¢. 59—61 (JIabopaTopHbie paboThl).

PabGoTra ¢ KOMMNbIOTEPOM

Obparntecs Kk gucky. Agyuute mMaTepuall ypOKa M BBINOJHUTE
NpeAJIoKeHHbIE 3alaHuA.

UnrepHer-ccoinka: http://sbio.info/page.php?id=24 (Becnoioe
Pa3MHOKeHHe).

132

Pa3mMHOXeHUe — XapaKTepHoe CBOMCTBO XWBbIX OpraHu3mMoB. Pasnunya-
o1 Becnonoe M NoMoBoe pa3MHOXeHwe. B DecnonomM pasmMHOXeHUU
y4acTByeT ogHa ocobb, npu 3TOM 0OpasyloTca MAEHTUYHbIE AoYepHue
ocobu. Cpean dopm Hecnonoro pasmMHoOXeHUs PasnnYaloT geneHue kne-
TOK, NOYKOBaHWe, cnopoobpasosaHue, BereTaTMBHOE pasMHOXeHWe.,



19. MNonosoe pazmHoxXeHUue
XXNBOTHBIX

IlosoBoe pasMHOKeHHEe XapaKTepHO IJiA 00Jb-
HIKHCTBA obuTaresed Haimed raHersl. U aTO0 He
cay4aiHO, Belb 3TOT CIOCO0 PasMHOYKEHUS HaeT
orpoMHBIe nipeumyniecTBa. ObpasoBaBinuecs B pe-
3yJbTaTe II0JIOBOIO PasMHOXKeHHUs 0coOM HecyT Ha-
cJIeJICTBEHHEIE IPU3HAKHU U OT OAHOTO, U OT APYro-
ro poautens. IloaToMmy OHUM Jiydine IpUCIOCAOIN-
BAIOTCHA K UBMEHEHMIO YCJOBUM cpe/ibl O0MTaHUA U,
3HAYUT, OoJiee KMUBHECTOMKH.

B mosoBoM mporecce IPUHUMAIOT yYacTHE CIIe-
IIUAJIU3BUPOBAHHBIE KJETKH — raMeTbl. ¥ 00Jb-
IIMHCTBA JKUBOTHBIX OHM OBIBAIOT ABYX TUIIOB —
MYJKCKHEe ¥ KeHCKHe, COOTBEeTCTBYIOIIME crepMa-
To3ouAaM u AinexaerkaM. OOBIYHO cIIEepMAaTO30M-
Al — 9TO MEJIKHEe NIOJBUIKHBIC KJETKH, a AH-
IEeKJeTKH, Hao0OpoT, HEemOABWIKHBIE, KDYIIHBIE,
¢ OONBIIMM 3aIacOM ITUTATEJIBHBIX BEIIECTB. ITO
pasjauype MOHATHO, BeAb HMMEHHO ANIEKJIeTKa
OGECHE‘{HBB,BT InIUuTaTeJIbHBIMH BellleCTBaAaMH aapo-
neim. Kasxkaas moJsioBasi KJIeTKa HeceT TOJBKO IIO-
JIOBUHHBII HabOp XpOMOCOM.

HUBOTHBIX, ¥ KOTOPBIX 0c00U criocoOHBI 00paso-
BBIBATH TOJIBKO CII€PMATO30UIbLI (MYKCKHE 0CODM)
WM TOJIBKO AHIEeKJIeTKH (MKeHCKue ocodu), HaA3bI-
BalOT pa3deJbHOIOJBIMH.

BerpeuaroTes B npupoje u 0060emnoJjibie Opranua-
MbI, CIIOCOOHBIE NMPOM3BOAUTH OJHOBPEMEHHO JIBA
BHJA IIOJIOBBIX KJIETOK — KaK MYKCKHe, Tak
U KeHCKHe. ITO HeKOTOpPbhIe KHIIIeYHOIIOJIOCTHBIE,
BCE IIJIOCKHMEe YepPBH, OTAeJbHBIE BUAbI KOJBUATHIX
yepBell, a TaxkiKe HEKOTOPbIe MOJIIIOCKH U Jaxe
peIOBI B smiepunbl. O60EONMBIX KUBOTHBIX HAa3bI-
BaioT repmadpoauTamu (0T UMEH rpedecKux 60ros
I'epmeca m ApoauTHI; B IEpPeBojie 03HAUYAET — MH-
(prueckoe 000emosoe CyIIecTBo).

[pr NONOBOM pa3MHOXEHUN
pa3BuUTWe HOBOroO OpraHu3mMa
Ha4vynHaeTca ¢ MOMEHTa
OMOAOTBOPEHWA ANLLEKNETKM
CNepmaTto3onaom
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Y HEeKOTOpbIX OPraHM3MOB BCTPeYaerTcs napreHoreHes — enwvHCTBEHHas GopMa
MOMOBOrO PasMHOXEHWSA, KOrAa 3apoAbill Pa3BUBAETCs U3 OHOW NOMOBOW KNeT-
K1 — anueknetkn — 6e3 onnopotsopenus. MapreHoreHes ObiBaeT kak y pacre-
HWW, TaK 1 Y XXUBOTHbIX.

Cpeau XWBOTHBIX TakOW TUM Pa3MHOXEHUA 0DbI4EH NpPEexOe BCero ANs Haceko-
MbIX, HEKOTOPbIX YepBen W pakoobpasHbix. Tak, y N4en MaTka — camka MOXeT oT-
KnagpiBaTh Kak onnoAoTBOPEHHbIE AULA, M3 KOTOPbIX pa3BMBaloTca paboyne nye-
Nbl U MaTKW, Tak M HEONNOAOTBOPEHHbIE, U3 HUX Pa3BMBAIOTCA Camupbl. Y Tnewn
HECKOMbKO NapPTEHOreHETUHECKMX NOKONEHWIA CMEHSAIOTCA NOKONEHUEM, BO3HUKA-
IOWWM B pe3yfbrate HOpMasbHOro NosIoBOrO Pa3MHOXEHUS. (




OPTAHbI PASMHOXEHWA NATYLLKA

Cameyn, Camka BOPOHKM SALIEBO0B

Moueson
ny3blpb

Mo4eson
ny3slpb
J1eBbI AUYHKK
MNonocrs (npaBbivt He

KNoaku Monocrs n3obpaxeH)
KNnoaku

ITosoBBIe KJIETKM y OOJBIIMHCTBA MHOTOKJIETOUHBIX XKUBOTHBIX,
HauYWHAasA C 4epBeil, 06pas3yioTcs B CHEIMAJbHBIX IIOJOBBIX OpraHax.
Y D03BOHOYHBIX KUBOTHBIX IMOABIAIOTCA U 0CO0OBIE IPUCIOCOOIHNA,
obneryarpomniye MNpouece CIMAHUA IOJOBBIX KJETOK U 00ecreymBaio-
II1e pa3BUTHE 3apPOAbIIIA.

OnsogoTBopeHHe — HTO IPOLECC CAUSHUSA IIOJOBBIX KJIETOK, B X0-
Iie OILIOZOTBOPEHUA Habop XPOMOCOM BOCCTAHABJIMBaeTCA: 06pa3oBaB-
mIasicsi B pe3yJibTaTe 3Urora — OILIOAOTBOPEHHAA AWIEKJIeTKa — He-
CeT XpoMOCOMBI 000uX poauTeseit. OmIOZOTBOPeHUE OBIBAET KaK Ha-
PYKHBIM, TaK ¥ BHYTPEHHUM.

Il BOAHBIX JKMBOTHBIX XapAaKTEPHO HAPY>KHOE OILIOJOTBODEHMe,
Korja AfIeKJeTKa U CIepMaTo30u/ bl BEIAENAIOTCA U3 OPraHu3Ma He-
IIOCpeACTBeHHO B BOAY. IIOHATHO, 4TO B 9THX YCJIOBHUAX BCTpPEYa M CO-
eUHeHNe raMeT CTAHOBATCA JesoM caydas. MuHoro ramer nmorubaer.
IToaTomy, uTO6BI NOBLICUTE BEPOATHOCTH OILIOAOTBOPEHU S, PHIOBI, Ha-
IpUMEDP, BBIMETHIBAIOT OTPOMHOE KOJIMYeCTBO UKPEI. TaK, CAaMKH OKY-
Ha MeqyT o 200—300 ThIC. UKPUHOK, & CAMKM TpecKH — 10 10 MuIH.

IIpu BHyTpeHHEM OILIOZOTBOPEHUY CIAMUAHUE CIIePMAaTO30MAa M Ai-
LEKJIETKU IIPOUCXOAUT BHYTPH Tejla CAMKH. 3TO TpedyeT corjiacoBaH-
HBIX JeMCTBHUH caMIla M CAMKHU M HAJIMYUA Y HUX COENUATBHBIX IPH-
Ccroco0JieHu# IS NPOHUKHOBEHHMS CIIEPMATO30MI0B B TEJO0 CAMKH.
BryTpenHMe IOJIOBBIe OPraHBI YKUBOTHBIX IPEACTABJIEHBLI ¥ CAMIIOB
CeMeHHMKaMH, & y CAMOK AHYHHKAMH.

135



L E A B B RN B AR EERENEEEEREENEEERENEEREEEREENENEENRE-SH-N-E-NSESEHSNHRS:NHNHNH;N ]

L ]
D Y MHOTWX BMOOB XMBOTHbIX CaMLbI M CAMKM BHELLHE He
NOXOXW APYr Ha apyra. Mx oTAn4uTeNbHble NpU3Haku cny-
XKat ans npueneyeHns ocoben Apyroro rnona, a CoXHbIe
hopMbl noBefeHna obecneymBaloT MX BCTPEYY W CnapyBa-
HwWe B onpegeneHHoe spems. Tak, HanpumMep, pasMHoxe-
Hve y HebonbLon pbibKK — TPEXWUINION KOMIOLWKN COnpo-
BOXAAETCA CII0XKHBbIM yXaxuBaHueM. MNocTpors rHe3fo, ca-
MeL, NpUBNeKaeT NponbIBAIOWMX CaMOK CBOeobpasHbIM
«TaHUEeM». MHorue XuBOTHblE «TaHUYOT» B 3TOT Nepuoa;
ocobeHHo kpacuBbl BpayHbie TaHLb! Xypasnein. A BOT caM-
Libl Fyxapew, TeTepeBoB, TIONEHEeW U MHOMMX ApYrx BUAOB
B 3TOT NepMof, CTaHOBATCH O4eHb arpeccUBHBIMU W AePYTCA
n3-3a CamMok. HEKOTopre XKMNBOTHbIE OenakT CaMKaM «no-
Aapkv», NPenoaHoCs, Hanpumep, peibok (Mopckue NTU-  MoepuHok
Ubl) WM Kycodku nnwm (CckopnroHHWMLb!). MpuBnekaloT  camuos
camLibl CAMOK U pa3HoobpasHbIMUM 3BYKOBbIMW CUTHaNaMu.  >XyKOB-
3TO MeHWe NTUL, CTPEKOTaHWE HaCeKOMbIX, KBakaHbe nary-  OfleHen
LieK.
* Y MefOHOCHbIX NYen camel, oceMeHseT camky OAuH pa3
B XWM3HW. [onyyeHHas el cnepmMa CoxpaHaeTcs B 0cobom
MELLOYKE, KOTOPbLIA COEQUMHEH C MOMOBLIMK MPOTOKaAMMU,
Camka MOXeT OTKpbIBaTh CreuuanbHbiv KnanaH, nepekpbl-
BaIOWWIM MeLIOoYeK, U CnepmMaTto3onabl BbIXOAAT U3 Hero
1 ONNOAOTBOPSIOT ANLIEKNETKU.
* Y HEKOTOPbIX XWBOTHbIX, HanNpUmMep 3eMHOBOHbIX, Nap-
TEHOreHe3 MOXHO BbI3BaTb WCKYCCTBEHHO, YKONOB Anue-
KNeTky 1ronkow. bnarogaps CkycCcTBEHHOMY NapTeHoreHe-
3y yAanoch BbIPacTUTL B3POC/bIX NArYLLIEK W KPOMKOB.
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BpayHble necHu
CaMuoB narywek

Panckas nTuua
(cameunt)

bnaropogHbin onexb
(TypHUpP camuoB)

[MaBnuHbI

4 4



0 ‘ NpoBepbTe CBOU 3HAHUSA

13.
14.

Kaxoe 3HaueHue HMeeT PAa3MHOMKEHNEe JIJIA JKUBOTHBIX ?
YeM 10JI0BOE PA3MHOMKEHUE OTIHYaeTca oT Oecrosoro?

[ToueMy IOJIOBOE pa3MHOMKeHHe — Haubolee pacHpOCTPaHEHHBIH
€1ocob PasMHOMKEHU KUBBIX OPraHU3MOB?

Kak Ha3pIBAIOTCA MOJOBLIE KJIETKH?

I'me 0o6pas3yoTCs MOJOBBIE KIETKU?

Yem AHIEKIETKH OTINYAIOTCA OT CIePMATO30MI0B U 1ouyemMy?
Kaxue jKMBOTHBIE HA3bIBAIOTCH Pa3AebHONOJIBIMU?

Kro Takmue repmadpoauTsi?

B ueM COCTOMT CYIIHOCThL napTeHoresesa?

Kakue KMBOTHBIE CIIOCOOHEI K IapTeHOTeHe3y?

Yro Taxkoe OII0A0TBOpeHHe?

JIns KAaKUX KUBOTHBIX XapAKTEePHO HAPYKHOE OILIOAOTBOPeHue?
BeinmosauTe 3aganua Ne 96, 99 wa c. 53 (Pabouas TeTpaib).

Bribepute mpasuibHBIN orBer. Tect Ha c. 141—142, sapuanT 1
(TecToBbIe 3aMaHUA).

é l NMoaymante

IToueMy >XMBOTHBIE, IOABJAIOIINAECS Ha CBET B pe3yJbTaTe IIOJI0BOr0
Pa3MHOKEHUsI, UMEIOT IIPeMMyINecTBa Iepes BOSHUKIIMMU B pe-
3yJIbTaTe 6eCI0JIOro PA3MHOMKEeHUA?

‘ PaboTa c KOMNbIOTEPOM

Ob6parurecs K aucky. Msyuure mMaTepuas ypoKa M BBINOJHHTE
NpeAJo)KeHHbIe 3alaHuA.

UnTepHerT-ccoinka: http://www.ecosystema.ru/08nature/birds/
morf/morf3.htm#004 (PasMHOXeHHe IITHIL).
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B NONOBOM pa3MHOXeHUK y4acTByioT Ase ocobu, obpasyiolime cneuu-

anbHbIe NoMoBblie KNeTku — rameTsl. [Ing 3apoXaeHns HOBOro opraHin3ma
HY>HO, 4TOBbI CepMaTo3oua cnuncs ¢ anueknetkon. C ALeKkneTkon co-
eMHACTCA TONbKO OAUH cnepmato3oug. MNpouecc CAnsHUA NONOBLIX Kne-
TOK Ha3bIBaeTCA onnofoTsopeHnem. OnnofoTBOpeHHasn ANLEeKNeTka Hasbl-
BAETCA 3UroToN.



20. Monosoe pasmHoxeHne e
pacreHnun CMUPOTUPI

gq

Kax u G0JbIIMHCTBO KUBOTHBIX, PACTEHUA TaKiKe
Pa3MHOKAITCS IIOJOBBIM CIIOCOOOM.

IIpumepoM MOMKET CHAYKHUTH 3ejieHas ONHOKJIEe-
TOYHasA BOAOPOCJ]BL XJaMHIAOMOHAAA, OOMTAIOIIAS
B Jy)KaxX, KaHaBaX M ADYTUX MEJKHUX CTOAYUX BO-
noemax. OHa pasMHOXKaeTcsd Kak 0ecIloJbIM, Tak
¥ 110JIOBBIM criocoboM. I1pu mosroBoM pasMHOXKEHUHR
1noj 000JI0YKOM MaTePUHCKOM KJIeTKHU pasBUBaeTCs
MHOI'0 MEJIKHUX JBYXKI'YTUKOBBIX ramer (or 32 mo
64 kyerox). IIpopBas 000JI0YKy, OHM BBEIXOAAT HAa-
PYKY, IZle IOMAapHO CJAUBAIOTCA C raMeTaMU APYTUX
ocobeit, 00pa3ys 3UTOTHEI. S3UT'0Ta, UMEIOIIasa JBOM-
HOM HaboOp XpOMOCOM, IIOKPBLIBAETCH IIJIOTHOM 000-
JIOYKOH ¥ B TAKOM COCTOAHUU IIEPEIKUBAET 3UMY.
C HacTynjieHueM TeIIa €e COHEpPKUMOEe HEeJIUTCH
yTeM Meio3a, o0pasys deThbIpe XJIAMHIOMOHA/BI.
OHU BBEIXOAAT HAPYKY U HAUMHAIOT BECTH CAMOCTO-
ATeJbHbIN 00pa3 KU3HU. ITO OJAUH M3 MPOCTHIX TH-
IIOB IIOJIOBOT'O PA3MHOKEHUS.

Hecs10:XHO IPOMCXOAUT MOJIOBOE PA3SMHOIKEHHE
¥ Y MHOIOKJIETOYHON HHUTYATON BOAOPOCIU CIIMPO-
rupel. Bam oHa XOpomo u3BecTHa — 3TO THUHA,
BCTpedYalolaacsa Ha PeYHBIX KAMHAX, HA [HE MeJI-
KHUX BOJIOEMOB.

Tesio cOMPOTUPBI — 3TO JJIUHHAA HUTH U3 OJHO-
ro pajga kjaeroxk. OCeHbIO ABe NapaJiie/IbHO pacro-
JIO’KeHHBIe HUTU 00BOJIAKUBAIOTCS CJIMU3BI0. B Kier-

Kax, HaXOAAIIUXCA OJHA HAIPOTUB APYyroi, obpa-
3YIOTCA BBIPOCTHI — MOCTHKH, ODOJOYKU HA KOH-
Iax BBIPOCTOB pacTBopsaioTca. Comep:KumMoe 0HOM
KJEeTKH! IIepeTeKaeT B APYryl, UX fAApa CIUBAIOT-
CcA — IPOMCXOAMUT OILIOAOTBOpeHHe. BosHuMKIIas
aurora obpasyeT IMPOYHYIO M TOJCTYIO 0DOJIOUKY U
npeBpalaeTca B 3UMYIOIIYyI0 craauio. Ilepexxaas
HeOJIaronpusATHLIE YCIOBUS, AAPO 3UTOTHI ABAMKIBI
JleTUTCA, TPU AApa U3 YeThIPeX OTMHUPAIOT, a OJHO-
AlepHasa KJeTKa IPOPacTaeT B HOBYIO HUTH CIIMPO-
I'HPBI.

PASMHOXEHWE
XNAMUOOMOHALDI




IIBeTKH IOKPBITOCEMEHHBLIX PACTEHUM 3HAKOMBI BceM. KTo He Jio-
foBajicsa UX KPacoToil, He BABIXAJ UX HEKHBIM apoMar, He Habuozar,
KaK Ha HUX KOIoIIaTcd KYKH, nmdeJsbl, 6abouku! Ho Mao KTo u3 Hac
IIPp¥ 9TOM BCIIOMHUHAJ, YTO I{BETOK — 3TO PENpPOAYKTUBHBIN Opras,
a TBIYMHKHU M IIeCTUK — Ba)KHeMNIne ero 4acTH.

s Toro 4Tobbl M3 IBETKA PA3BUJICS ILJIOJ C CEMEHAMM, JOJKHO
[IPOU3OUTH ONBIJIEHHE, a 3aTeM OILIONOTBOPEHHE. Y IIBETKOBBLIX pac-
TeHUU MYKCKHE II0JIOBEIE KJIIETKH — CIIePMUM PA3BUBAIOTCH U3 MBLIb-
IeBBIX 3ePeH, a ANIEKJeTKH — BHYTPH 3aPO/ILIIIEBOr0 MeIIKa, KOTO-
PBIil HAXOAHUTCA B ceMA3adYaTKe, PACIIOJIOKEHHOM B 3aBa3u. OmblLie-
HUe BCerja IpejIlecTBYeT OIJIOJOTBOPEHHIO.

CHavaja NBLILIEBOE 3€PHO ¢ IIOMOIIBIO BETPA WJIM HACEKOMBIX IIO-
najgaeT Ha PblIble IIeCTUKA, T. €. IPOUCXOAUT onbliIeHNe. IIslnbiieBoe
3epHO COCTOMT M3 ABYX KJeToK. IIpopacras, ogHa KjiaeTxka obpasyer
NBLIBIEBYIO TPYOKY, KOTOpas pacTeT, IIPOJBUTasiCh IO CTOJONKY K 3a-
BA3u. VI3 Apyroii KiIeTKu B MBLIBLLEBOM TPyOKe 06pasyroTcs ABa ciep-
MHUH.

IIsimeneBas TpyOKa mopacTaer A0 CeMsA3adyaTKa M 4yepes IbLIbIle-
BXOJl IPOHUKAET BHYTPb 3apOAbIIIEBOro Memka. Kaxk U IBLIbIEBOE
3€PHO, 3apOJABILIEBLIM MEeIIOK 00pasyeTca U3 CIIOPHI C OAMHAPHBIM Ha-
6opoM xpomocoM. SApo CHOpPBl TPHIKABLI AEJUTCA MUTO30M. VI3 BOCh-
MU Azep ABe CJIUBAIOTCA B IleHTPe, 00pa3ys sSApo ¢ ABOMHBIM HabopoM
xpoMocoM. OKoJI0 MBLIBIEBX0Aa oOpasyercs sinexygerka. Oaue us
CIIepMHEB CIMBaeTcs ¢ AWIEKJETKOH, o0pasysa 3urory, a BTOpO —
¢ AAPOM IEHTPAJBbHOM KJETKH, COCTABJSAIONIEI OOMBIITYIO YacTh 3apo-
AbllIeBoro mMemka. Takum o0pasoM, y IBETKOBBIX PACTEHUH B OILIO-
JOTBOPEHHUHM YYaCTBYIOT JBa CIEPMHA, MO3TOMY OILIOAOTBOPEHHE
Y HUX Ha3bIBAIOT ABOHHBIM,

MbiNbLEBble 3epHa MbiNbUeBble 3epHa Mbinblesble 3epHa
mnumn NOACONHEYHMKA CMOPOAMHbI
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B panpHeiinieM U3 3UrOThHl pa3BUBAeTCsA 3apOAbIII PACTeHU A, a LieH-
TpaJbHasg KJeTKa, AApP0 KOTOPOM IIocje CIAUSAHUA C AAPOM BTOPOIO
CIiepMUA MMeeT TPOHON HabOp XpOMOCOM, MHOI'OKPATHO J1eJfACh, 00-
pasyer 9HAOCIIEPM, B KOTOPOM HaKAIJIMBAIOTCA NUTATEIbHbIE BeIecT-
Ba. IIOKpOBEI ceMA3a4YaTKOB IIPEBPAIalOTCA B CEMEHHYIO KOMXKYDPY,
a CTeHKU 3aBfA3U CTAHOBATCS CTEHKAMH ILJIOJAA.
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BN Y1cno cemA3a4aTKOB B 3aBA3AX Pa3HbIX pacTeHUM pasnu4Ho. Tak, y 3N1akos,
L
s CNMBbI, BULWHKM, abpukoca nx oBbIMHO COAEPXMUTCA NO OAHOMY, B 3aBA3M XNONYar-

: HWKa — HEeCKONbKO OeCATKOB, a Y Maka — HeCKONbKO ThicaY!

ONbINEHWE W ONNOLAOTBOPEHUE LIBETKOBbIX PACTEHWI
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MNMonepeuHbIl paspes
uBeTKa



Y OnbineHue — MepPeHoC NblifbLbl C THIMMHOK Ha pbifblLe nectuka. Mpu camoonbi-
NeHUU NbiNbLa Nonaaaer ¢ ThIMUHKIKA Ha NecTUK TOro e caMmoro LBeTka. MNweHu-
Ua, puc, OBEC, rOpoxX — caMoonbifslowmecs pacreHns. Mpu nepekpecTHom
OMbINEHUM NbINbLA C THIYUHOK LIBETKA NEPeHOCUTCA Ha PbifibLe NecT1ka LeeTka
APYroro pacteHus. Paznu4alor HaceKoMOoOoNMbINAEMbIE 1 BETPOOMNbINAEMbIe pacTe-
HUA. Hacekomoonbinisemble pacTeHUs UMelT KpacuBble, APKME LIBETKU Unn
MENKue UBeTKM, cobparHble B cougetus. OBbINHO OHM BoraTbl HEKTAPOM, Mblifb-
Lo, 06N1aAaIoT NPUATHLIM 3anNaxoM.

Y BETPOONbINSeMbIX PpacTeHU Menkmne, HeB3pa4Hble LBeTKM, cobpaHHbIe B Co-
useTusa. MNbinbla y HUX Cyxas, Menkas, nerkas. BeTpom onbingioTca Tononb, ofib-
xa, yb, poxb. (

OTbIJIEHUE BETPOM

OrbINTIEHWE HACEKOMbIMI

Y aywmcroro tabaka HekTap CkpbIT

B rnybuHe gnuMHHOM TPpYBKK BEHYMKa.
LBeTkM ero cunbHee NaxHyT HoYbIo,
npuBnekas onbinuTenen — BpaxHUKOE
HO4YHBIX Baboyek

Coupetums
OopeLUHKWKa

N\ =
B\  LiBeTkun HeKoTopbix opxuaen
||

Onbinenue LBeTKa |
UM\  He TONbKO MOXoXM Ha MyX

Lwmenem




) Y MHOMMX 3eneHbix pacteHnin, obuTaiowmx Ha cylle, HYeTko
BbIpaxeHo YepeaosaHue HeCnonoro 1 NONOBOro pasmHo-
XeHua. PaccMoTpUM 370 ABNEHWe Ha npumMepe MXoB. KTo 13
BaC He 3HaeT MOX KYKYLUKWH NeH, 0Bbl4HOe pacTeHue Hallux
necos? PacteT MOX ryCTbIMU AePHUHKaMW, COCTOALIMMM 13
MYXCKMX M XKEHCKUX pacTeHum. KyKyLWKUH NeH — OByaoM-
Hoe pacteHue. JIeTOM y MYXCKUX pacTeHur (hOpMUPYIOTCA
KpacHO-XenTble BEepXyLUKK, MexXay NUCTOYKaMKU KOTOPbIX
Pa3BMUBAIOTCA MY>XCKWE NONOBbIE OpraHbl, @ B HAX — Mo-
JBUXHble cnepmMaTto3onabl. Ha XeHckux akzemnnapax ob-
Pa3syioTCa XeHCKme NonoBble OpraHbl, OHW MOXOXW Ha KOf-
BO4KM C ANMHHOM LWENKOW, B KaXA0M TakOM OpraHe passu-
BaeTCA No OfHON ANLEKNeTKe.

OBbIY4HO MYXCKME WM XEHCKME pacTeHus PacTyT psaoM.
Mpu 0brnbHOM poce unu aoxae cnepmaTto3onabl NOAMNbI-
BAlOT K XEHCKUM pacTeHUAM W [OCTUraloT AWLEKNETOK.
Mpu cAnaHmMn cnepmaTtosonga C SNUEKNETKOM NPOUCXoauT
onnogoTeopeHue, obpasyetcs 3urota. be3 soabl onnogo-
TBOPEHWe HeBO3MOXHO.

M3 31UroThl Ha cneayioLmi rof Ha XeHCKOM pacTeHnn pas-
BMBaeTCA KOPoboYKa, a B HEM — CNOPaHIUi CO CNOpPamu.

Kopobouka BbIHOCUTCA Hafi PacTeHMEM C NOMOLLbLIO OfINH- &

HOW HOXKW. B cyxyio noroay, Koraa cnopbl CO3PeBatoT, Ko-

po6oyka 0CcBOBOXAAETCS OT KPbILLEYKM U NMPUKPLIBAIOLLETO

ee Konmnayka, v cnopbl paccenealotcs seTpom. [lonae Ha

BNAaXHYI0 3eMNI0, OHW NPOPACTaloT, 0bpa3sys TOHKYIO 3ene-
HYIO HUTb C NOYKaMM, 13 KOTOPbIX Pa3BMBaloTCA Nobern mxa. &
HepenoBaHyie NOKONEHII MPOVCXOAMT TakxXe y NanopoTHU;

koB, xsoueint, nnayHos. €

XeHckoe
pacreHune

et

KyKyLwKuH neH

U MHOIMOHOXXKa

INpopacrarowas

Monogoe pacreHvie

Myxckoe
pacteHue

ManopoTHUKM: .
LUTOBHUK / '

. Monopoe
' pacreHue
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Yro Takoe pazMHOKeHHe?

Kakue criocodsl pasMHOKEHHUsA BCTPEYAlOTCs Y pacTeHui?
Kaxoii Tun pasMHOKeHUA HA3bIBAIOT IMOJOBBLIM?

Kak mpoucxoauT mososoe pa3sMHOMKEHNEe Y XJIaMUIOMOHAIBI?
Kak pasMHOs;KaeTcs IIOJOBLIM criocoboM crnuporupa?

Kakx pasmuOXKawoTcs Mmxu?

Kaxue ycroBus He0OXOAUMBI I TOJIOBOT'O PA3MHOMKEHUS MXOB?
I'ze y 0BeTKOBBIX PaCTeHUN PA3BUBAIOTCA CIEPMUU?

Yro Takoe nbLabLIeBas Tpyoxa?

I'me y nBeTKOBBIX pacTeHUI HAXOAUTCHA AUNEKJIeTKAa?

Kak npoucxoaur aBoitHOE OmyIogoTBOpeHMe?

W3 xakoii kieTku obpasyercs sHgocnepm?

M3 gero obpasyercsa ceMeHHAA Koxkypa?

Kaxk ob6pasyercs 3apofsIiin ceMeHu?

Yro Tarkoe onbLieHue?

BemoaauTe 3aganue Ne 105 nva c. 55 (Pabouas Terpans).

Bribepure npaBunesHbI orBer. Tecer ma c. 147—148, BapmanTt 1
(TecToBBle 3amanusn).

l Noaymante

~

YeM oILIOOTBOPEHHE YV IIBETKOBLIX PACTEHHUN OTIMYAETCHA OT M000-
HOTro mponecca y Apyrux opraausmos? KakoBo Guosoruyeckoe 3Ha-
YeHHe ABOMHOI'0 OILIOLOTBOPEHUA?

PaboTa ¢ KoMnbloTEpOM

Obparurecs k gncky. Usyunre Marepuasl ypoKa M BHIIOJHUTE
IIpeIOXKeHHbIe 3ajaHusd.

UHTepHer-cebinka: http://ru.wikipedia.org/ (PasmuoxeHMe).
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[ns pacteHnn, Kak U ANA BCEX XUBbIX OPraHU3MOB, XapaKTepHO NO-
NoBOe pasMHOXeHue. Y MHOrux pacteHun Becnonoe 1 nonosBoe pa3mMHo-
XeHue Yyepenyetca. Y UBETKOBbIX PacTeHUn NpoUCXoauT 4BOWMHOE Ono-
LOTBOpEHWe, B pe3ynbrate KOTOPOro M3 ONNoAOTBOPEHHOW ANUEKNEeTKM
pa3BMBaeTCA 3apoAblll, @ U3 LEeHTPaNbHOW KNeTKU — 3SHA0CNEpPM.



2. Poct v pa3BuTHe pacTeHuU

Teneps BB y:Ke 3HaeTe, YTO HOBOE PACTEHHUE MOIKET
PasBUTHCA M3 CHOPHI, KJIETKU WA I'PYIIIBI KJIETOK
MaTEePUHCKOr0 OpPraHu3Ma MJM OILIOAOTBOPEHHOM
ainexygerku. IIpeobpasoBanue opraEmsMa OT 3a-
POXKAEHUA A0 KOHIA KM3HM HA3BIBAIOT HHIUBH/IY-
AJbHBIM Pa3BUTHEM.

¥ IBeTKOBBIX PACTEHHI HAYAJIO PA3BUTHS — JTO
OILIOAOTBOPEHHE ANNEKJIETKH U 00pa3oBaHUe 3UT0-
Tel. Iloc/ie ee MHOrOKpaTHBIX ZesieHu# hopMuUpyer-
ca sapoasim. On 3akaoueH B cemenu. Cems passu-
BaeTcs U3 ceMa3adyaTKa Iocje OIJIONOTBOPEHUSA Sii-
nexjgeTku. OHO cocTOUT M3 3apojbiumia Oyayuiero
pacTeHMs, 3amaca MUTATEJbHBIX BEIlECTB U CEMEeH-
HOU KOMXYPHI, hopMUpYIOIIEiics U3 HOKPOBOB CeMs-
3ayaTka.

PasmMHOKeHMe BETKOBBIX C TOMOIIbIO CEMSAH Ja-
JIO 9TOM rpyImmne pacTeHHH OoJbIye NMpeuMyIecT-
Ba. B camom zene, 3apoAblil 3amuInes oT HebIaro-
NPHUATHBIX BO3/eHCTBUI BHEIIHEH Cpe/ibl, a Pa3BH-
BamlIleecAa U3 3apojblllia pacTeHue oOecleueHo Ha
IIePBBIX NOPaxX NUTATEeJbHBIMH BemecTBaMu. MHO-
rue ceMeHa HMeIOT IPHCHOCOOJeHus, MOMOTAal-
I{e X PacOpoCTPaHeHUI0; OHU MOrYT JOJITO Ha-
XOAHUTHCA B COCTOSTHUU MIOKOSA, HOMKHUIAACH YCJIIO-
BHUM, DOAXOAAIIUX AJA IPOPACTAHUS.

ITocne cospeBaHuA ceMAH OGLIYHO BECh ILIOJ
aub0 TOJBKO COAepIKalueci B HeM CeMeHa
OTAENAITCA OT POAUTEIBCKOrO0 pacCTeHHUs,

BelweHbin orypel,

1



IpH STOM MHOTOCEMAHHBIE ILJIOABI BCKPBIBAIOTCSH.
HauuHaeTrca Ba)XKHBIA IePHOJ B JKU3HU PACTEHUSA —
pacnpocrpanesue ceMaH. OHO MOXKeT IPOMCXOAUTH
caMBIM¥M Pa3HBIMHM IIyTSAMH — BETPOM, BOZOI, Hace-
KOMBIMH, NITHUIIAMH, 3BEPAMH M MHOXKECTBOM ApY-
Irux cuocoboB.

U Bor cemsa momaJio B mouBy. Ho jqums y HeMHO-

rux BHJIOB OHO IpOpacTaeT ToTdyac (ceMeHa TOIoJA,
¥UBbI). BOJBIIMHCTBY 7K€ HeoOXO0AUM Iepuo IOKOA:
B TAKOM COCTOSIHMHM B CEMEHHU ujeT oOMeH BelllecTB,
- HO OYe€Hb-OYEHb MEeJIEHHO.
PacceneHuio pacTeHiA Jlnst mpopacTaHUA 3apOAbINIa HOJNMHBI CIIOMKUTHCA
Lo sl o onpefeleHHBIe 6JarONPUATHBIE YCJIOBUA CPENbl —
MOAXOAAINAA BJIAKHOCTh, HAJIUYME KUCJIOpPOJa, OII-
THMaJdbHasA Temneparypa. KOHEUHO ke y KamJoro
BHJIa ceMsAH CBOM «TpeboBaHmusA». Tak, ceMeHa pIKH
npopacraioT npu temneparype +2 °C, a orypuos
U THIKBBI — mpu +12...14 °C.

IIpopacranue ceMaH HAaYWHAETCA C HOINIOINEHUSA
MU BOAbl — OHHM Habyxaior. Boma akTuBu3upyer
BeIllecTBa, CIOoCOOCTBYIOIIME IIPeBpaIlleHHIo 3amac-
HOTrO BelllecTBa (4aime Bcero HepacCTBOPUMOro Kpax-
MaJja) B paCTBOPHMYIO TJIIOKO3Yy, KOTOpas IepeMe-
maercs B 30HY pocra. KiieTku 3apoApinia Ha4YuHAOT
NeJUThCA W yBeJquuyuBaThcAd B pasmepax. Ilepssri
BUMMBIH IPUBHAK IIPOPACTAHUSA — IOABJIEHUE KO-
pelIKa: OH, IPOPBaB KOXKUILY CEMeHM, pacTeT BHM3,
3aKpeIlisasa ceMA B IoYBe. 3aTeM pa3BHBaeTCs 3apo-
JIBIIIEBBINA mo0er.

B 3aBHCHMOCTH OT TOr0, OCTAIOTCA JIM CeMA0JH
MO/ 3eMJIe MJIM BhIHOCATCS Ha IIOBEPXHOCTH, Pa3Jju-
YaloT ABa THNA IIPOPACTaHUsA — II0A3EeMHOe U Hall3eM-
Hoe. Hanpumep, y peabpKu, TOMAaToB — HAaJ3eMHOE
mpopacTaHue, a y ropoxa, NIIeHUIbl — I0A3eMHOe.

Mopckue Te4eHus
Pa3HOCAT NNoAabl Nanbmbl

Mnoabl nonyxa nerko npu-  MNnofbl 0yBaHYMKa — CEMAHKN —
LennaTca K Wepcrm pa3HOCATCA BETPOM

NN N N NN N
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CemeHa pasHbix
pacTeHun NPopacTaioT
npw pa3HoW TeMnepatype

[Mpopacraiollee cems

MNpopocTok
haconu

Paszsutme
thaconu
OT CeEMEHM
[0 B3pocnoro
pacreHms

Mnopg caconu




MoasemHoe npopacraHue OnbIT ¢ ynaneHnem aHpocrnepma

Ay6 KoHckume 606wl

Hamemuoe rnpopacraHue

Penwuc TbikBa

lNpopocTok O6pasoBaBiieecss pacTeHUe HASBIBAIOT MPOPOCT-
koM. OHO emie coBceM He IIOXO0XKe Ha B3pocjoe,
M DPOHJET HEMAJIO BpeMeHH, [IOKa U3 IIPOPOCTKA TO-
MaTa WJIM JIUNEI pAa30BhETCA B3POCJIOe PACTeHUe.

Poct 3apojapliia, passuTHe IIPOPOCTKA ITPOMCXO-
IAT 3a cUeT JeJIeHHUS U POCTA ero KJieTok. Iluraress-
HbIEe BEIleCTBa 3apO/bIII IMOJyYaeT U3 3aracaloniei
TKaHM CeMAAO0JEeN WM SHAOCIepMa. ITO JIErKO JI0-
KasaTh, IPOJIEJIaB ONBIT: MPOPOCTKH C YAAJEHHBIM
% 5HJIOCIEpPMOM cJiabble 1 HeJOpa3BUTHIE.

Y pacTeHuUli pOCT NPOAOJIKAETCS IIOYTHU B TeUEHUE
BCeH KU3HHU. OTO NPOUCXOAUT Birarogapsa ToMy, 4TO
Y HUX B OIpeJieJIeHHBIX MeCcTax, HallpuMep Ha KOH-
YHKaxX KOpH#A, nobera, HaxXoAuTCA obpasoBarTe/ibHAA
TKaHb, KJETKH KOTOpPOH 00JIaZlaloOT CIIOCOOHOCTHIO
K aKTUBHOMY JEJIEHHIO.
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NMpoBepbTe cBOU 3HaAHUSA
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Kakwue cyiiecTByiOT criocodbl pasMHOKEHUsS pacTeHui ?
HasosuTe oprassl pa3dMHOMKEHHUA PACTEHUA.

Yro Taxkoe cema?

KakoBo cTpoeHMe I[BETKA pACTeHUA?

Onunmure CTPOEHHE CEMEHH OHOA0JIbHOTO DACTEHHUS .
KakoBo cTpoeHHe CeMeHHU ABYA0JLHOIO pacTeHus?

W3 uero passuBaeTca ceMsa?

KaxoBo 3HauyeHme ceMAH?

Kak pacmpocTpaHSIOTCHS CeMeHa U IIJI0AbI?

C yero HaYMHAETCA MpoOpacTaHue ceMeHu?

Yro Taxoe npopocToK?

V Kakux pacTeHHH MOA3eMHBIA THUII IPOPACTAHUA?

3a cueT Yero NPOMCXOAAT Pa3sBUTHE U POCT 3apOJbIlIa U IpopocTKa?
OT yero 3aBUCHUT BpeMs II0CEBA CEMAH?

Karkue ycimoBusa HeoOXOAUMEI AJIA IPOPacTaHuA CeMAH?
BeinosauTe 3aganue Ne 106 ma c. 56 (Pabouas rerpans).

Bribepure npaBunbHbIN oTBeT. Tect Ha ¢. 153—154, sapuanT 1 (Tec-
TOBBIE 3aJlaHUA).

@ I Mopymante

1.

20

Kakue npeumylnecTsa gaeT I[BETKOBLIM pacTeHUAM HAJHUYUE YV HUX
ceMaH?

HO"-ICMY nopopacTaHde CeMAH HaUYMHaeTCHd C IIOIVIOIeHUA HMH BOZABI?

3 PaboTa c KOMNbOTEPOM

Obparurecs Kk gncky. syuute Marepuasl ypoKa M BBIIIOJHUTE
IpeAIoKeHHbIe 3aaHus.

NnrepHer-ccoinka: http://bio.1september.ru/view_article.php?
ID=200304807 (Poct pacrenuii).

CemMsi — 3TO CNIOXKHOE MO CTPOEHUIo o6paaoBaHme, passuBatolleeca 13

cemMfsadaTtka 1M cnyxaulee Ond pa3dMHOXeHUa WU pacceneHus paCTeHHl;i.
Ons npopacraHnAa CcemMeHu Heobxoaumbl BoOAa, BO34yX W onpegeneHHas
Temnepartypa. npld npopacraHn 3apodbill U NPOPOCTOK NNTAKOTCA 3anac-
HbIMW MAUTaTenbHbIMW BELWEeCTBaMU. ﬂpopaCTaHme MOXET ObiTb Hag3em-
HbIM U NOA3EMHBIM.
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22. PocT n pasBUTME KNBOTHbIX

Hac oxkpy:xaioT camble pasHble )KMBOTHbIE, OHH JKH-
BYT Jla)Ke ioMa. ITO KOIIKH, coDaKM, NTUII, aKBa-
puyMHBIe peIOKH. HXHBOTHEIE — OUYEHB CJIOKHBIE OP-
rasuamMel. Ho 3agymMeiBasincs M BBI O TOM, 4YTO BCe
OHU Pa3BHJIMCH U3 OJHOM-€IMHCTBEHHON KJIETKU —
aurotei? Kakum ke o6pasom 3T0 NpoucxXoauT?

ITocne onaomOTBOpEHWs W3 3UIOTHI HAYMHAET
(bopmupoBaThcsa 3apoasini. Ha mepBoii crafiui 3Uro-
Ta AeJUTCA HA JBe KJETKH, OHM He paclajarTcs,
a TaKXXe B CBOIO ouepenb fensarca. [leneaus 6u1cTpo
CJIeyIOT OfHO 3a gpyrum. KieToxk craHOBUTCA BCe
Ooabmie u GoJible, HO pasMepsl X YMEHbIIAIOTCH,
MOTOMY YTO 3apOABIII IIOKA HE pacTeT. JTa CTajusd
pasBUTUA Ha3blBaeTCA APOOJIeHHEeM.

3aTeM M3 CKOILICHUS KJEeTOK (GopMmpyeTcsa Ima-
po0oOpa3HBIi 3aPOABILI € II0J0CTHI0 BHYTpU. CTeHKa
€ro COCTOMT M3 OJHOTO CJIOSA MeJKHX, PasHbIX IO
pasMepy KJIeTOK — HMX MOXKeT OBITh HeCKOJBKO CO-
TeH. JTa CTaAuA MOoJydnIa HadBaHue 6Jactyasl (oT
rpedeckoro «6jgacToc» — 3a4aToK).

Crnexyrommuit aran — obpasoBaHue y 3apojblIIa
BTOPOIr'o, BHyTpeHHero cjosa. Hanpumep, y gaHier-
HHUKa 3TO IPOMCXOJMT IIYTEM BTATUBAHUA BHYTDb
ydJacTKa cTeHKH 6aacTtyssl. IIpu aTom KieTKu 3apo-
AbllIa IPOAOJIKAIOT O4YE€Hb OBICTPO JEJHUTHCH. ITa
cTajuA Pa3BUTHUSA HA3bIBAETCSA racTpyJaoi (oT rpeve-
CKOT'0 «racrep» — »Kenyzaok). Teneps 3apoAsII co-
CTOMT M3 JABYX CJIOEB — HAPYKHOr0 (3KTOHAEPMBI)
U BHYTPEHHEro (3HTOAepMEbI). 3aTeM MexJAy HUMU
y OONBIIMHCTBA MHOT'OKJIETOYHBIX >KMBOTHBIX (3a
HCKJIIOYeHHEeM TI'y0OK M KHIIEYHOIIOJOCTHBIX) pas-
BHUBaeTCA TPeTHUM, IPOMEXKYTOUHBIN 3apPOAbIIIEeBhIi
CcJI0M — Me3oaepMma.

Heiipyna (yMeHbIINTEIBHOE OT I'PEYECKOr0 «Hel-
POH» — HEpPB) — cJIeAVIOas CTaJAWs PasBUTUSA
y IIO3BOHOYHBIX W HEKOTOPBIX APYTUX T'PVIN KHU-
BoTHBIX. Ha aTom srame HaumHaercs obpasoBaHHE
cucreM opranos. IIpexkae Bcero us akrogepms! (hop-
MUpyeTcA HepBHasA TPyOKa, M3 KOTOPOM CO Bpeme-
HeM pas3BHBaeTcA IOJIOBHOM M CcMHHOM Mo3r. Ha-
PYJKHBIN STIUTEJIUIH, OPraHbl 3PeHUA U CJIyXa TaKkKe
pa3BUBAIOTCA U3 9KTOAepMEI. VI3 9HTOAEPMEI pa3Bu-
BaeTcA TPyOKa, Jaiouias HAYaJ0 KHIIEYHHKY, IIH-

PA3BUTUE
AVLA NAHLETHUK/

OnnopoTtBopeHHOe
ANLL0

Me3sogepma
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PA3SBUTUE
JIArYLIKH

capaH4a

B3pocnas narywka

IieBapHUTeJbHBIM jKeje3aM, Jerkum. OnopHas cu-
creMa (CKejeT, MBIIIIBI), & TaK)Ke KPOBEHOCHAs
cucrema 0epyT Ha4a 0 U3 Me304epPMBbI.

B koHne aT0ii cTaguu GOPMHPYIOTCS U OCHOBHBIE
4yepThl BHENIHEro O0JIMKa 3apOAbIIIa: YiKe MOYKHO
PasJIuYUThL ero nepejHuil U 3aJHUHA OTAEJNbI, IIPO-
cMaTpHBaeTCsA CTPOeHHue OyAyIIero opraiusMa,

Cuexyroinuii aTan B pa3BUTUH KUBOTHOI'O HAYU-
HaeTcsad ¢ MOMEHTa ero pokjaeHudA. Pasmiuuaior
NpAMOe pa3BMTHEe, KOI'Ja POAMBIIHECHA OPraHm3-
MBI CXOZHBI CO B3POCJBLIMYU IIO BHEIIHEMY U BHYT-
peHHeMy cTpoeHHI0. Tak pasBUBaIOTCA IPECMBIKA-
IoIuecs, MTUIbI, MJIEKONHUTAaIoNue, a cpeau 6ec-
II0O3BOHOYHBIX, HAIPpUMED, IUABKMU, MHOTOHOMKKH,
PaKu, DayKH U ApPyrue.

IIpu HempsiMOM Pa3BHTHHM — 4 TAK PA3BUBAIOT-
CA KHUIIEeYHONOJOCTHbIE, KOJbYaThIe YepPBU, OOJIb-
IIMHCTBO PaKooOpasHbIX M HACEKOMBIX, 3€MHO-
BOJHBIE — M3 AHIA BBIXOAUT JIMYUHKA, HEHOXO-
JKas Ha B3pocioe xuBoTHOoe. OO6bIuHO OHa Gosee
IIPOCTO YCTPOEHA, MMeeT CIeIHaJbHbIe IPUCIIO-
coONeHHus K KU3HU, YACTO XKUBET B APYroi cpee,
IO-APYTrOMY HUTAETCH.

Hanpumep, BaM XOpOIIO M3BeCTHA JATYIIKA. Ee
pa3BUTHE MIPOXOAUT B BoJe. JIUUMHKA — roJjioBac-
THK — HMeeT XBOCT, ABYXKaMepHOe cep/le, BMec-

-

//
EABBMTME Camka oneHs
4§ EAEOUKM C feTeHbILLeM
Camka 3
KanyCcrHMUbl
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TO JIETKHX Yy Hero »xabpsl u T. 1. Co BpeMeHeM B IIpolecce pa3BUTHSA
y TOJIOBACTHUKA MOABJIAIOTCA CBOMCTBEHHEBIE JIATYIIKE OPraHbl, pacca-
ChIBAKOTCHA XBOCT U }Raﬁpm, BO3BHUKAKT IMapHble KOHEYHOCTH, JIerKHe.
Henpsamoe pasBuTHE IO3BOJISET YKUBOTHLIM U UX JUYMHKAM He KOH-
KypHupoBaTh Apyr ¢ apyrom. Tak, 6a604ku NUTAIOTCA HEKTAPOM, a UX
I'YCeHMIIbI — JIMCThAMMU PACTEHUI; B3POCJbIe JATYIIKHA — IIPeuMyIIe-
CTBEHHO HAaCeKOMBIMH, & I'OJIOBACTMKM — DPACTUTEJBHOW NHINEN u,
1o3JHee, MeJKUMU 0eCIIO3BOHOYHBIMUA. ¥ HEKOTOPBIX CHAAYMX Opra-
HU3MOB HMX IOJABHMKHBIE JIMYMHKHN CIOCOOCTBYIOT paccejieHHIO BHja,
HanpuMep Yy MOJIJIIOCKOB M YCOHOTHX PAKOB — MOPCKHUX JKeJIYIeH.

LR B B R OB N B N BN N I N NN N N N N N N A N NN NN NN AN N NN NN NN NN

L
e CxoAcTBO 3apofpiluen NPeacTaBuTenei pasnuyHbiX CUCTEMAaTUHECKIMX rpynmn
cBupeTenscTByeT 06 0BLHOCTI UX NPOUCXOXKOEHMUS.
e [MOfeHKM B NIMYMHOYHOM COCTORHUK XWBYT 2—3 rofa, a B3podiblie (nonoeo-
3penbie) — ot 2 4acoB Ao 3 AHen.

JIn4nHKa noaeHku B3pocnas nogeHka

» Knetku, BO3HMKaIOLLME Ha NepBbIX CTaamax ApobneHus (YeTbipe KNetku), coeep-
LWeHHO OAHaKOBbI NO pa3Mepam 1 CcnocobHOCTK K PazBUTKIO. Ecnum mnx pasnennts,
TO KaXXOdasd MOXET OaTb Ha4ano CaMOCTOATENBHOMY 3apoablLuy.

* 3apOAbILLIN BCEX XMBOTHbBIX MPOXOAAT OAHM W TE Xe CTaAuM PasBUTUSA, a Pasnu-
YMA B UX TEHEHWW CBSA3aHbI C Pa3HbIM KOMMYECTBOM 3aMacHbiX NUTATENbHbIX BE-
wecTe B Nx ﬂlr_‘iLLeKJ'IE’TKaX W CTeneHblo CNOXHOCTKU CTPOEHWA XKMBOTHOIO.

‘BN NN N N N N NN N N N N NN N N N NN NI N NN NN NN N NN NNMNMNENNMNEMNNMNHMNEMNHNEMNRJMNHMN!

IMbpuoH cobaku 3MbpuoH aenbdurHa

L 3 O N N
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SMBPUOHbI HEKOTOPbIX XXMBOTHbIX HA PAHHUX CTAOUAX PA3SBUTUA

| crapus

Il crapus

Il crapua

Puiba CanamaHppa Yepenaxa Kpbica Yenosek

1153



i‘ | MpoBepbTe CBOM 3HaHUSA

C Kakoro arana HAYWHAETCS Pa3BUTHE OpraHuama?
B yem 3akiouaercsa cyTh ApobieHua?

Yro Takoe 6ractyia?

KaxoBo cTpoerue 6aacTyibi?

Kax ocymecTBisercs nponece racTpy Iamum ?

Kax ycTpoena racrpysa?

Korga u rze Bo3HUKaeT mesogepma?

Kakmue XHMBOTHBIE UMEIOT IIPAMOE pazBuTHE?

YeM npsaAMOe pasBUTHE OTJIUYAETCH OT HEIPAMOro?
10. Kaxk passuBaercsa 6aboura?

11. BeimonuwnTe 3agaaue Ne 112 Ha c. 58 (Pabouas rerpans).

12, Bribepurte npaBuibHEIN oTBeT. Tect Ha ¢. 155—156, BapuanT 1 (Tec-
TOBBIE 3a/IaHUA).

PP BB WP M

% | MoagymanTe

HsBecTHO, 4TO 1060 OPraHM3M B CBOEM MHAMBUAYAIBHOM Pa3BH-
THM MOBTOPSET CTAJUH 3apOJBINIEBOr0 PA3BUTUA NPEJKOBEIX (hopM.
Kak BBI lymMaeTe, 0 4eM 3TO MOXKET CBU/IETEJILCTBOBATE !

" PaGoTa ¢ KOMNbIOTEPOM

® | Obparurecs k gucky. syuure mMaTepual] ypoKa M BBHINOJHUTE
pe/JIOKeHHbIEe 3aJaHusd.

® | UHrepHeT-ccbinka: http://ru.wikipedia.org/ (PasBurue).

MHanBuayansHoe passuTue Ha4MHaeTcs C ONNOAOTBOPeHUs U 0bpa3o-
BaHWA 3UroTbl. B pa3suTumM 3apogbilia pasnuyaloT ctaauu apobneHus,
BnacTtynbl, racTpynbl u Henpynbl. Pazsutve HGbiBaeT NPAMbBIM U HENPAMbIM.
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23. Y1o Mbl y3HaNM
0 XXVU3HEeAeATeNbHOCTM
OpraHu3MoB

Bce »kuBBI€ OprasuaMel nuraoTes. [lurasue — 310
IIpoIece NOJyYeHUsI OPraHU3MOM BEIIeCTB U 9Hep-
ruu. [lna pacreHuit xapakTepeH (OTOCUHTE3 —
npomecc o0pasoBaHUA B XJIOPOILIACTAX OpraHuYe-
CKMX BEIIeCTB U3 BOJABI U YIJIEKUCJIOTO rasda, Ipouc-
XOAANIIMNA C UCIOJB30BAHMEM HSHEPIUHM COJHEYHOI'O
cBera.

I[InmeBapeHne — 3TO Mpollecc IpPeBpPAllleHUs
CJIOYKHBIX OpPraHUYeCKHX BelllecTB Iuimu B OoJee
IIPOCTHIE, AOCTYIIHBIE JJIsl YCBOEHUS OPraHU3MOM.

Opranusme! aermat. [Ipu AeIXaHUMA OCYIIEeCTBIIA-
eTcsA rasoo0MeH: B OPraHW3M IOCTYIAaeT KHMCJIOPOJ,
U3 Hero BhlJleJIAeTCA YIVIEKHCHbIN ras. Pasnmuuaior
KJIeTOYHOe, KOJKHOe, TpaxeifHoe, )kabepHoe U Jie-
rOYHOEe AbIXaHUe.

Y OGonBIIMHCTBA KUBOTHBIX NEPEHOC HHTATENb-
HBIX BEIeCTB U ra30B OCYILECTBJSAETCS KPOBbLIO.
KpoBeHocHasi cucreMa y MHOTHX JKHBOTHBIX CO-
CTOMUT M3 cepAlia U COCYAOB.

Y pacreHuii mepeMenieHHe BEIIecTB IMPOUCXOINT
110 IPOBOAAINUM TKaHAM. Boza u MuHepaJbHBIE CO-
JIU IlepeIBUraloTCsA IO COCYyiaM JIpPeBeCUHbI, OPraHu-
YyeCKUe BelecTBa — 10 CUTOBUAHBIM TpyOKam Jryda.

W3 opraHm3aMOB JKHMBOTHBIX IIPOAYKTHI pacrnaja
yaanaoTea 6iarofapsa AeATeNbHOCTH BBIAETUTEb-
HbIX cucTteM. OCHOBHBIE OpPraHbI BbIJEJEHUS Y I10-
3BOHOYHBIX — 3TO IIOYKH,

OOMeH BelIecTB W YHEPrHM — XapaKTepPHBIN
NpU3HAK KUBOro. B xone obMeHa BemecTs Ipouc-
XOJUT MOCTOAHHOE IpeBpallleHue OJHUX BEIeCTB
B JIpyTHe.

B oprasmsmax (QYHKIHIO ONOPBLI BBINOJHSIOT
pasJv4YHble TUIIBI CKeJIeTOB. Pa3iu4yalT BHYTPEH-
HHAU ¥ HAPY»KHBIH CKeJIeT,

JIBusKeHHEe — BTO NPOABJEHHE KU3HH. JKUBOT-
Hble CIHOCOOHBI K AKTUBHBIM IepeMeleHUsIM.
Y pacTeHuMi IPpH ONpEAeJIeHHLIX VCIOBUAX OPraHkbl
WM UX YaCTH MOI'YT MEHSATH CBOE IOJIOMKeHHe,

Koopausanusa u peryaanus JesaTeJbHOCTH MKHU-
BBbIX OPraHHU3MOB OCYIIeCTBJIsieTca Oiaronaps aesi-

[emxeHune

Ckenet

Mutanwme



TeJIbHOCTY HEPBHO! U SHAOKPUHHON CHCTEeM. ¥ PACTEeHUIl OCHOBHYIO
pPOJIb B PEryJsANMH UTPAlOT FOPMOHAJIbHBIE BEI[eCTBA.

PasmHOxKeHUe — XapaKTepHOe CBOMCTBO XXUBBIX OPraHU3MoB. Paa-
auyaiT Oecrnosioe U MOJIOBOE padMHOKeHUe. B Gecrosiom pasmHOX«Ke-
HUU y4acTBYyeT o Ha 0cobb, KoTOpas o0pa3yeT HIeHTUYHBIE JOYepHUe
ocobu. B mosioBoM pasMHOKEeHUHN IPUHUMAIOT YYaCTHE JBE POAUTEb-
ckue ocobu. HoBrlil opranmusaM BOSHUKAET B Pe3yJbTaTe CAUAHUSA JBYX
CIIeNUaTU3MPOBAHHBIX IIOJIOBBIX KJeTOK. IHAUBUAyaaIbHOE PA3BUTHE
OpraHM3Ma HauWHAaeTCA C OILJIOZOTBOPEHHUA U 00pa3oBaHUA 3UTOTHI.

JJ1s NBETKOBBIX PAcTeHMI XapaKTepHO JBOIHOe OIJIOJOTBOPEHHE,
B pe3yJIibTaTe KOTOPOTO U3 OILJIOAOTBOPEHHOM AUIIEKJIeTKY PasBUBaeT-
CsA 3apOABIII, & U3 IEeHTPAaJbHOM KJIETKH 3apO/bIIIIeBOr0 MeIllKa — 9H-
JOCIIEepM.

Cemsa obpasyercs u3 ceMa3adaTKa, COAEPIKUT 3aPOABILI, IIUTATEIb-
HbI€ BeIlleCTBa U MMeeT 3alllUTHbINA NOKPOB. I ero mpopacTaHus He-
00X0AMMBI BOJa, BO3AYX U OIpefieJieHHAA TeMIlepaTrypa.

B pasBuTuuM 3apoabIiia JXUBOTHBIX Pas3jindaioT CTaAuu ApodiieHud,
OmacTynbl, racTpyJibl U Helpynabl. PassuTue ObIBaeT NpAMBIM M He-

PAMBIM.

' OCHOBHbI€ NOHATUS TEeMbI

e NUTaHue » pednekc
| e NUUWEeBapeHne ® UWHCTUHKT
| o poTOCUHTE3 o NoYykoBaHue
. o hepmeHT e CNopbl
| e remonumdea » BereTaTuBHbIe OpPraHbl
e Nnasma e ramera
| ® KNeTKW KpoBM * repmagppoguT
'« apTepus * cnepmarosouj
» BeHa » AALeKNneTKa
e Kanunnap ® ONNoAOTBOpeHMne
® XONOAHOKPOBHbIE e 3urora
® TENNOKPOBHbIE ® OonbiNneHne
e noyka ® 3apojblllieBblil MoK
© MOYETOYHMK » LeHTpanbHasa Knerka
| ® MOYeBOU Ny3bipb ¢ ABOWHOE ONNOJOTBOpPEeHue
| e HapyXHbIN cKenet ® NPOPOCTOK
| BHYTPEHHUiA ckenet » npo6nexue
s NOAbEMHAaRA cuna Kpbina s Gnacryna
e ceTyaTasn HepBHas cucrtema e racrpyna
‘ e y3NoBas HepBHaA cucrema e Hewpyna
| ® HEPBHbIN NMMNYNbC e Me3opgepma

L N B NN
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Opranusm
M cpeaa

24. Cpepa obutaHua. Skonornyeckue hakropsbi

25. MpupopgHble coobuiectea

26. Y10 Mbl y3HanNM O B3aMMOOTHOLLEHUAX
OpraH1M3mMoB 1 cpefbl
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N3BepxeHue BynkaHa —
(haKTop HEXMBOW
npupoabl.
B3anMOOTHOLLEHWE XMBbIX
OpraHu3moB — gakTop
XUBOW NpUpoabkI

158|

24. Cpepa o6utaHus.
dkonornyeckue dakTopbl

Cpena oburaHusa — 9TO YaCTh IPUPOALI, B KOTOPOM
JKHUBET OpranusaM. J{uBbie OpraHu3Mbl HePa3pLIBHO
CBA3aHbI C OKPYIKAIOLIel cpefoil; OHU OKA3bIBAIOT
APYT Ha Apyra caMmoe pasHoodpasHoe BiausgHue. Ha-
yKa O B3aMMOOTHOIIEHMAX »XHUBBIX OPraHU3MOB
APYT ¢ APYTOM M C OKPYJKalomieil cpeioil Ha3sIBaeT-
CA 9KOJOrHeH (0T rpeyecKHuX CJIOB «0MKOC» — JIOM
U «JIOTOC» — HM3YVUYeHHe UJIA HayKa).

KomnoHeHTE! cpefibl, KOTOPbIe OKA3BLIBAIOT BO3-
JelicCTBHe Ha OpPraHM3M, HA3bIBAIOT (DaKTOpaMu
cpeibl WK dKoJoruyeckumu ¢daxropamu. He Bce
OHM OJIMHAKOBO Ba’XHBI JJIA OpraHuamMa: 0es3 oqHux
OH IPOCTO HE MOMKET KUTh, APYTrUe AJA Hero Bpe-
HbI, & €CTh TaKHe, KOTOPbIE OH «HE 3aMedaeT».

Paznnuaior TpH rpynisl 9K0JOrHYEeCKuX (PaxTo-
poB. K dbakTopam HeRMBOM NMpPUPOABI, WU DU3U-
4eCcKUM (paKToOpaM, OTHOCAT CBET, BJIAYXHOCTh, Tell-
JIo, BeTep, N0k, I'paj, COJIeBOIl U ra3oBhIil COCTaB
MOYBBI ¥ BOJIBI — M 9TO JaJIeKO He IOJHBIN UX IIe-
pedeHb. PaKTOPHI KHUBOMH NMPHPOIBI CBA3AHEI C Jle-
ATENBHOCTHIO KUBBIX opraHuamMoB. Kak ocoOwrii
(haxTOp BHEIENAIOT AEATENBHOCTh YeJOBEKa, ero
BIMSAHUE Ha IPUPOAY.

DaxTOpHl cpejibl OYeHb pasdHooOpasHbl. Tak ke
paszHOOOpa3HbI ¥ OTBETHI HA HX BO3AENCTBHE CO CTO-
POHBI JXKMBBIX OPraHMU3MOB.

BoazgeiicTBue Ha »KMUBble OPraHU3Mbl (AKTODPOB
HEXMBOM IIPUPOABI ONpeAeigeT UX pacinpocTpaHe-
HUe Ha Hamreil nuanere. Takum Ba>kHBIM (haKTO-
POM J1s OOJIBINMHCTBA PACTEHUM M KUBOTHBIX SB-
JIieTCA Iperk/jie BCero CBerT.
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ONWHA CBETOBOTO [IHA — BAXHENLLNIM SKONOIMMYECKUIA DAKTOP

Ce3oHHan nepnoan4HOCTb NoseaeHna XKMBOTHbLIX

MPUCMNOCOBJTIEHUE OPTAHU3MOB K 3ACYLLINMBbLIM YCITOBUAM CPEAbI

CHUXXeHue notepb BoAbl
Wronku enn

3anacaHue Boabl
FENNNRNN]
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3esleHBle PACTEHUS TOJNBKO Ha CBETY 00pasyioT
OpraHuYecKue BeIlecTBa, KOTOpble B KOHEYHOM
cuere, KaKk Bbl yiKe 3HaeTe, MCIIOJb3YIOT BCE OC-
TaJbHBIE JKUBbIe OpraHu3Mel. IMeHHO OT cBeTa 3a-
BUCHUT CyTOYHAs ¥ CE30HHAA NEePHUOAUYHOCTH B IIO-
BeJleHMH pacTeHuil 1 KUBOTHBIX. Hanpuwmep, B ce-
penuHe JieTa TemJjo, MHOI'O OCAJAKOB, AOCTATOYHO
MUTATEeJbHBIX BEIleCTB, & POCT PACTeHHUI BAPYT pes-
KO 3aMe/JIfeTCA WU MMpeKpanjaeTcsa coBceM. ¥ HUX
HAYMHAEeTCs co3peBaHue IJIOAOB U CeMAH, HaKOILIe-
HUe IMUTATEJbLHBIX BEIIeCTB. ¥ JKHUBOTHBIX TOXKe
NIPOMCXOAAT NOAOOHbIe M3MEHeHHdA: TaK, Yy NTHI
U MJIEKOIMTAIOIIUX HACTyIaeT OCeHHAs JHMHBKA,
HEKOTOpbIe, HAIIPUMED I'PhI3YHBI-IIOJIEBKH, JeJIaioT
Ha 3UMY 3amackl eIbl, y APYTUX 3alacHble BellecT-
Ba OTKJABIBAIOTCA B TeJie B BHJE KUPOBOr0 CJIOA;
mepeJieTHBIE ITHIEI CODMPAIOTCA B CTAH.

Yo e CAYKUT CUTHAJIOM K 9TUM MHOT'OYMCJICH-
HbIM u3MeHeHusiM? OkasbiBaeTcs, yMeHbIIEHHE
JUIMHBI CBETOBOT'O JHA.

Boma Tak:ke UrpaeTt BaXXHYI POJIb B JKHU3HU pac-
TeHUI M KUBOTHBIX. Ee HezoCcTaTOK HNPUBOAUT
K IPUOCTAHOBKE »XU3HEHHBIX MPOIECCOB M JHaKe
rubesn opranusma. IloaTomy »KMBOTHBIE M pacTe-
HUS UMEIOT caMble pPa3Hble IPUCIIOCObIeHUdA K /10-
OBIBAHUIO BOABI X €€ BKOHOMHOMY MUCIIOJIb30BAHUIO.
IInuHHEBIE KOPHU PACTeHU# nyCcTHIHY (Y BepOII0Kb-
elf KOJIOUKM OHU gocturamor 16 merpos!) «xocra-
0T» BoAy ¢ 6obIIoi ryOounesl. YemnryeBUAHbBIE JIN-
CThA CaKcayJia UM JUCThA-UTOJKH KaKTyca I03BO-
JIAI0T UM PE3KO COKPATHUTh UCIIapeHue BOJbI.

BoabIIMHCTBO NYCTBIHHBIX XUBOTHBIX J0BOJIB-
CTBYIOTCHA BOJOH, cojep:kalneiica B nuile, Apyrue
JKe IIoJIyJaloT ee M3 3alacoB BHYTPEHHEro »Kupa,
HanpuMmep BepOaIOZ, a TPeTbM MOIyT BIaJaTh
B JIETHIOIO CIIAYKY — 9TO, IIpexKje BCero, pasjiud-
HbI€ I'PBI3YHBI, Yepenaxu.

Baxxapim akTopoMm s GOJILIIMHCTBA Has3eM-
HBIX PACTeHHMH W YKUBOTHBIX ABJIAETCH TeMIlepary-
pa: OHM He NEePEeHOCAT HU3KOU TeMIepaTyphl U 1mo-
rubaioT, a MaKCUMaJIbHAsA TeMIepaTrypa, KOTOPYIO
MOTYT BBIZIEPIKATh MKHUBBIE OPIraHU3MEI, PEJIKO IIpe-
peimaer +40...45 °C.

OT u3MeHEeHH# TeMIepaTyphbl IIpeXJe BCero sa-
BUCAT XOJIOJHOKPOBHBIE — JXMUBOTHBIE C HEIOCTO-

Obpa3osa-
HWe Kancynbl
B 3aCyLUnn-
BblA Nepuof

Cnadka
B CTU3UCTON
kancyne (ABoskoAapiaLLan
pbiba)

TionbnaH
A g CrenHble

J

pacteHus



BecHow, ¢ HacTynneHu-
eM MNOoroXmx AHen,

AWepuUbl, 3Men NbaT
NOrpeTbCa Ha CONMHuUe

CoHg, BnasLias
B CMIAYKY
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AHHOM TeMIIepaTypoil Teja. 9TO MHOIOYHCJIEHHBIE
0ecrIO3BOHOUHEIE, 4 TaKKe PBIObI, 3eMHOBOJHBIE
U npecMeikawinuecs. C moxosogaHueM 3eMHOBOJ-
Hble M IpeCMBIKAKIINEecAd CTAHOBATCA MAaJoOIo-
ABMXHBIMY, a 3UMOM BHAZAlOT B CIAYKY. BecHOI,
C HACTYIJIEHHEM IIOTOKHX HHEH, SU[epUIlbl, 3MeH
JIO0AT IOrpeThesi Ha COJIHIE — IIPUHATH «COJIHEY-
HYIO BAHHY».

IITMIBI ¥ MIEKONHMTAIIHE — 3TO TENJOKPOB-
HbI€ JKUBOTHBIE C IIOCTOAHHONU TeMIlepaTypoi Tea,
Jiydille NepeHocAmue WU3MEHEeHHUS TeMIIepaTyphl
BHeImHe# cpeabl. OHW aKTUBHBI KDPYIJBIA Toj,
HO ¥ Y HUX €CTh JONOJIHUTEJIbHBIE IIPHUCIIOCO0JIeHNA
IS IepesKUBaHUA 0COOEHHO CYPOBBIX YCJIOBUM 3HU-
Mbl. IITun, ocraomuxcs 3MMOBaTh B CeBEPHBIX IIIH-
porax, cracaeT OT X0J10Ja IIyXOBO# IIOKPOB, MJIEKO-
MUATAIUX — I'YCTasd LMIEPCTh M 3aIlac MOAKOMHBIX
OTJIOMKEHHUM KUpa. 3BepH, KOTOPbIE HE MOI'YT IIPO-
KOPMHUTbCA 3UMOM, HAIIpUMED €KH, OYPYHAVKH,
BOAJIAIOT B CIAYKY, a ITUIBI YVJIETAIOT B O0ojee Ten-
Jble Kpas, borareie muimei.

AXTHBHO BJIMAIOT }KUBbIe OPraHU3MBI U APYr HA
apyra. M3BecTHO, 4TO BCe XKUBOTHEIE, I'PpUObI, 6OIb-
IIHHCTBO OaKTEepHH KUBYT 3a CUET 3eJIeHBIX pacTe-
HUI, CO3JaI0IINX OPraHnYeCKue BeIlecTBa, KOTOPHI-
MM OHM nuTalTcsa. Ho u pacTeHus, B CBOIO Ouepeb,
He MOT'YT CylllecTBOBATE 0e3 »KUBOTHEIX. Hanpuwmep,
0e3 HACEKOMBIX-ONBLIUTENIEH Y MHOIUX I[BETKOBBIX
pacTeHuil He 00pas3oBLIBANINCH OBI ceMeHa. Bes nTuig
M HaCeKOMBIX MHOI'ME€ PAacTeHUS CTOJKHYJIHUCH ObI
¢ npobieMoil pacnpocTpaHeHus ceMAH. A 6e3 rpu-
60oB Takue AepeBbs HAIIMX JIECOB, KaK Oepesa, Ay0,
€JIb, COCHa ¥ MHOTHE APYrue, He ObLIKM OBl POCIBIMHU
U CHJIbHBIMHU: C IIOMOIbIO MOIIHOM I'PUOHHUIILI I'PU-
OBl cHA0KAIOT UX JONOJHUTEJIbHOM BJIATOM M MUHE-
PaJlbHBIMH COJIAMH, HOJy4Yas B CBOIO O4Yepeab OT
pacTeHUI oOpraEnYecKue BellecTBa.

CBA3u MeXIYy }KUBOTHBIMH TOKe MOT'YT ObITH ca-
MBIMU padHooOpasHbIMu. OHH MOTryT OBITH B3aUMO-
BEI'OJHBIMH, KAK Y MYyPpPaBLEB U TJIM: IHTAACH CJIal-
KHUMH BBIEJICHUAMH TJIed, MypaBbU S3allUNaiOT
U PacnpoCTPaHAKIT MX, BBIHOCAT Ha cede K caMbIM
BepPXYIIKaM JIepeBbeB, K MOJIOABIM COYHBLIM I100e-
raM, a MHOT¥Me BHJABI MYpPaBbEB Jake «Pas3BOLAT»
TJIed B CBOUX I'He3/ax.



XWBbIE OPTAHM3MbI AKTUBHO BIINAIOT APYI HA IPYTA
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PacteHuns patot
MULLY XXMBOTHbBIM

KnBOTHbIE
pacnpocTpaHsaioT
cemeHa U OnNbINgKT

paciemms’



B3zammoBbirogHoe

«COTPYAHUYECTBOY
MYPaBbLEeB U TNen.
MypaBbuW NuUTaloTCH
CNagKMMK BblOeneHnaMu
TNnew 1, B CBOIO o4epedp,
YXaXXMBaIOT 3a TNAMM,
3aLWMLLaloT, AenaioT ansa
HWUX rHe3ga U3 Yactuyek
noYBb|

Mpumep HeraTMBHOIO
BO3[ENCTBMA YenoBeka
Ha XWBble OPraH3Mbl —
pa3pyLueHune noyssbl

N YHUHTOXEHWE necos
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B npyrux ciayuasax, Kak y aKyJbl ¥ PbIOBI-TIPH-
JIUMAaJbl, CBA3b BHITOAHA TOJBKO phIfe-Ipuinnae,
KOTOpas UCIIOJIb3yeT aKyJy KaK CPeACTBO IepeIBHU-
JKeHUd.

Ecnu ;XuBOTHEIE OJHOT'O BHA JIOBAT, YMEPIIBJIfA-
IOT ¥ IOeJAlOT KUBOTHBIX APYroro (MKyK-IJaBy-
Hell — TOJIOBACTHKOB, JINCA — MBIIIEH, BOJIK —
3aiflleB), TO TaKHE B3aMMOOTHOIIIEHUA HA3bIBAIOTCH
XUIIHHYECTBOM.

XUNIHUKY UTPaloT BaXXHYIO POJIb B PEryJIsAIlHHA
YUCJIEHHOCTH PACTUTEJILHOAAHBIX XHUBOTHBIX: OHU
CHEP/KWBAIOT HUX Ype3MepHOe pasMHOKeHHue.
A KpoMme TOro, XHIIHHUKHK CIIYXKAaT «CAaHATApPaMMu»,
B IIEPBYIO OUYepeAb YHHUUTOXKasA ocaableHHBIX
1 OOJIBHBIX XUBOTHEIX. Takum o6pasom, OHHU IIpe-
NATCTBYIOT PACIIpOCTpPaHeHuIo 00Jie3Hel cpeau CcBo-
UX «XKepTB» U CIOCOOCTBYIOT BBIXKMBAHUIO CAMBIX
3I0POBBIX U CHJIbHBIX.

B mocneanee BpeMs pe3KO YCHIHJIOCH BIUSHHE
HAa JKUBBIe OPraHU3MBEI JIeATEeJIbHOCTH YeI0BeKa. ITO
MOXKeT OBITH HeIlOCPeICTBEHHOEe BJIUSHNE, KOr/a Je-
JIOBEK OXOTHTCS HA TeX MWIU HHBIX KHBOTHBIX,
HJIM KOCBEHHOe, KOrja NpH paclalllKe CTenei, BbI-
pyOke JecoB, ocymeHuUn 0OJIOT UBMEHAIOTCA YCJIO-
BUS, B KOTOPBIX JKUJIX OPraHU3Mbl, ¥ CO3AI0TCS HO-
Bble, B KOTOPBLIX OHH CYIIIECTBOBATH HE MOTI'YT. BoJib-
III0¥ Bpea IPUHOCHUT BCEMY KUBOMY U 3arpssHeHue
OKpYy:Kalollel cpebl CTOYHBIMU BOJAAMU, AJOXMUMHU-
KaTaMH, OTX0JIaMu Ipou3BoacTBa. Bee aTo yacTo Be-
JIeT K ru0esid 3KUBOTHBIX B PACTEeHHIH, a B KOHEYHOM
cyeTe — K COKpAaIlleHUI0 MHOT0o0Opasms uX BHUJIOB.




OngHOI M3 caMBIX CEPBE3HBIX AKOHOMUYECKUX
npobjieM COBPEMEHHOCTH SABJAETCA 3arpA3HeHHne
cpensl.

B peayibTaTe NpOMBIIIJIEHHBIX BBIOPOCOB MpaK-
TUYECKH BCe KPYIHBIE rOpoJia MOKPHITHI CMOIOM —
cMechi0 AbIMa, TymMaHa W nelin. OH BBI3BIBAET
3abosleBaHUsA OPraHOB ABIXaHUA U KpoBooOpare-
HUSA, CHUXKaeT NPOHWKHOBEHHWE JIyyeil JIeTOM Ha
20% , a sumoit naxxe Ha 30% . OnuH U3 rIIaBHBIX 3a-
rpasHuTeNIell aTMoc(epHOro BO3AyXa — aBTOMO-
OMiIb. 3a 1o/l aBTOMOOUIM BEIOPACKIBAIOT B aTMOCh-
epy npuMmepHO 40 MJIH TOHH BpPEJHBIX BEII[eCTB.

Bcem x0opoI1io M3BECTHO: Jieca — JIeTKHe ILJIaHe-
ThI, OHM B O'POMHOM KOJIMYECTBE IIOIJVIOIIAaIOT yT-
JIEKUCABIN ras, BhIAEJSIOT KHUCJIOPOJ, 3aIUIIaiT
MOUBY U IIOA3EMHBIE BOABI, OHU SABJAIOTCSA CPefoi
obuTaHUA MHOTHMX OpPraHM3MOB. B Hacrosliiee
BpeMs MX CYI[eCTBOBaHHME II0J Yyrposoii. 3a
nocaenaue 500 jer mpu yuyacTum 4desoBeka OBLIO
VHUUTOXKEHO 2/3 IecOB Haleil naaHeTsl.

VHHYTOMXKEHHEe JIECOB YBeJIUYuBaeT B arMochepe
KOJIMYECTBO YIJIEKHCJIOrO rasa M YCHUJIHUBaeT 3PO-
3WI0 TIOYBHI.

ITouBa — OAMH W3 Ba’KHEMINIMX pecypcoB dYe-
JloBeuecTBa. BoaHas 3p03UsA MOMKeT OBICTPO YHUY-
TOMKUTh BEPXHHUH IIJIOJOPOAHBIA CJOM, KOTO-
pBIi (DOPMHUPOBAJICA B TeYeHHE IJIUTEJbHOI'O Bpe-
MEHH,

BbIOpOChI NPOMBILLNEHHbIX
npeanpuaTun

Pesynsrat gevcrems
KMCNOTHbIX OoXaen

3arpﬂ3HeHv1e NMO4BbI CBaNkKaMn ObITOBbLIX
OTX040B eeceovene
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CeefieHne necoB HapyluaeT pasHoBecue Buochepsl

B nHacrosmee Bpems 1/; yenoseuectsa KuBer B
cTpaHax, e IpecHOM BoAbI He xBaraeT. Boga Bo
BCeM MHDe CTpaJiaeT OT 3arpA3HeHUs U Ype3MepPHO
akcmiyaranuu. na Toro 4robbl yMEHBIIHTH 3a-
IrpA3HEeHNUsA, ObITOBBIE U IIPOMBIIIJIEHHBIE CTOYHBIE
BOJIbI IIOZIBEPraloOT CJAOKHON IPOLeAype OUUCTKH.

OT BCero MHpPOBOro 3amaca BOJABI Ha IOJIIO
IIPEeCHOM BOABI nmpuxoxuTcss MeHee 1% . Passurue
OPOMBIIIJIEHHOCTH M CeJIbCKOI0 X03AMCTBA, YBeJIH-
YeHUe YHMCJIIEHHOCTH HaceJIeHUs IIPUBOAAT K Ilepe-
pacxoay BOALI.

O4ucTHble COOpYXKeHUs

Paznunebl HepTn NpuBOaRT
K rubenv XuMBOTHbIX PacnaxvsaHwe 3emMenb NPUBOAMT K 3P03UM MOYBbI
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13.
14.

Yo Takoe cpesa oburaHua?

Kaxwue sxosoruueckue (aKTophl Bbl 3HaeTe?

HazosuTe ocHOBHBIE (hu3uyecKkue (haKTOPHI CPebl.

KakxoBo 3HaueHMe CBeTa JJIs )KUBBIX OPraHU3MOB?

Kak B/Ia)XHOCTH BJIMSET HA JKUBBIE OPraHU3MBbI?

Kak :xuBble OPraHMU3MbI IIPUCIOCOOMINCH K KoJiebaHUAM TeMIepa-
TYpBI OKpYKamei cpeab?

Kakue B3aMMOOTHOIIEHUS MOI'YT CKJIAJABIBATHCH MEMKAY PacTeHUdA-
MW ¥ )KUBOTHBIMH ?

B yem cymHOCTH XHIIHUYECTBA?

KakoBa poJsb XuIlHHYECTBa B Ipupoje?

Yro Taxoe mapasurusm? IlpuBeaure mpuMepsl.

ITouemy HEKOTOpBbIE IIBETKOBBIE DACTeHHUsA HE MOI'YT CYIIeCTBOBATH
0e3 HACeKOMBIX ?

Kaxyio posb UrpaioT rpubbl B )KU3HH PacTeHu?
BuimosauTte 3axaaue Ne 113 Ha c¢. 63 (Pabogada TeTpajs).

BriGepute mpasmibHBIA orBer. Tect Ha c. 162—164, BapuaHT 1
(TecToBBIE 3a/iaHUA).

@ l Noaymawnte

Kax uesloBeK MOKeT UCIOJIb30BATh B CBOEH MPaKTUYECKOM JeATelb-
HOCTH 3HAHHUA 0 (PU3UUYECKHX (PaKTOpPax Cpeanl?

‘ PaboTa ¢ KOMNbIOTEPOM

O6parutecs Kk aucky. UsyuuTe MaTepuas ypoKa M BBHIIOJHUTE
Npe/JIOKeHHbIE 3aJaHu .

UnrepHeT-ccbinka: http://floranimal.ru/gallery.php?c= IO&p—O
(B3aMMOOTHOMIEHUS YKUBBIX OPraHM3MOB — (AKTOPHI YKUBOK
HPHUPOJBLI).

XKuBble OpraHn3Mbl HEPa3pbIBHO CBA3aHbI CO CPeaoU 0bnTaHms 1 Mex-

ny coboi. KoMNoHeHTbl Cpeabl, KOTOpble OKa3blBalOT BO3ANCTBME Ha Op-
raHuW3M, HasbiBalOT IKONOrM4ecknumMu dakropamu. Pasnnyaiot Tpu rpynneo
sKonornyeckux aktopos: (akTopbl HEXWBOW MPUPOAbI, UK pusnye-
ckue (cBeT, TeMnepatypa, BNaxXHOCTb v Ap.), aKTOpbl XMBOW NPUPOAbI
1 BNUsSIHWE QEeATeNbHOCTM YeNoBeKa Ha npupoay.



25. NpupopgHbie coobuiecTsa

Pacrerusa M XUBOTHBIE HEe MOTYT CYIIECTBOBATH
npyr 6es npyra. Ouu o6pasyior coobiiecTsa, B KOTO-
PBIX KaKJBIHA OTAENBHBIN OpPraHW3M BJUAET Ha BCe
OCTaJbHBIe M ONHOBPEMEHHO HCIBLITHIBAET Ha cebe
UX BJIMAHME. Takoe cylnlecTBOBaHHE I0JIE3HO BCEM
¥ II03BOJIAET BBIXKUTH KaXJAOMY OTAEJbHOMY BHAY.
IIpumepaMu coOOIECTB MOTYT CHAYKHUTH MOXOBafA
KO4YKa, CTapblil IeHs, JIyr, 00J0TO, CTEelb, IIYCTHI-
HA, Jec.

Kaxx10e KOHKpeTHOe COODIIeCTBO HACEISIOT CBOU
oburarenu. Tak, TOJIBKO B CTENN MOMHO BCTPETUTH
Apody, caliraka, CyCIuKa, a CpeJlu TpaB — KO-
BBLIb MM TUIIYak. Habop BUZ0B B mupoko-
JIMCTBEHHOM JIECY COBCEM APYIO#: 5TO
Iy0, Iuma, KJjaeH, a U3 KHBOT-
HBIX — COMKAa, MyXO0JIOBKAa-
IecTpyiika, Kkabas,
Oeska.






Llenb nutaHma
(Ha4MHaeTcs ¢ pacTeHuin)

B coobmiecTBe KHBBIE OPraHuM3Mbl CBA3AaHbLI He
TOJIBKO MeKAy co0oil, HO ¥ ¢ HeXKUBOU IIPUPOMIOIA.
wHuspie cymiecrsa, cOCTaBJIAIME COODIECTBO,
M OKPYRaIoIad uX cpeja HOCTOSIHHO 00MEeHUBAIOT-
cd BellecTBaMHU M sHeprued. Biaaromapsa arum mpo-
neccaM coofIecTBO M OKpPYKalolas cpeja oopasy-
IOT €IMHYIO CJIOXKHYIO CHCTEMY, €e Ha3bIBAIOT OMO-
reoneHo3oM (OT rpeyecKux CJIOB «OMOC» — IKU3HD,
«reo» — 3eMJd, «IeHO3» — COODINeCcTBO) WX KO-
CHCTeMOi.

B 110601 sKocHCcTeMe MOJKHO BBIJACJIHUTH TPHU
IPYNIBI OPraHU3MOB. JTO HPEXKAE BCErO IMPOM3BO-
JAMTEeJH OPraHUYEeCKUX BeIleCTB — 3eJIeHbIe pacTe-
HusA. Bnarogaps cmocobHocTH K (DOTOCHUHTE3Y OHHU
3amacaloT OrPOMHOE KOJIMYeCTBO IpPeo0pasoBaHHOMN
cosHeuyHO! sHepruu. Hakanimsas ee B Buje opra-
HUAYECKUX BEIIeCTB, OHH JeJIAI0T ee JOCTYIIHOM JJIs
BCEX OCTAJIbHBIX KUBBIX OPraHU3MOB.

IloTpeburenu — 3TO pasAUYHBIE PACTUTEIHHO-
AHbIe, BCeAJHBIe U XHUIIHBIE KUBOTHEIE.

K paspymurensiMm OTHOCATCSH MHOTOYMCJIEHHBIE
faxTepuu, rpubbl, a TaKKe MOYBEHHBIE YEPBH, XKY-
KH-MOTHUIBINUKN U HEKOTODPEIE APYTHe >XKUBOTHEIE,
OBM DHTAIOTCA OCTATKAMU MEPTBEIX PACTEHUM, KH-
BOTHBIX, & TaKJyKe UX BbIZIeJIEHUAMU. B pesynbrare
X JeATeJbHOCTH OpraHudYecKue BellecTBa IIpeBpa-
IaTCAd B MUHEPaJIbHbIe 1 MOT'YT BHOBB YCBAUBAaTh-
ca pacreHUAMU. IIpOMCXOAUT KPYrOBOPOT BEIIECTB.

B sxocucTemMe MexAy 9THUMH OpraHM3MaMH ycTa-
HaBJIMBAIOTCA NUIEBbIe CBA3U — IeNu NMUTAHHA.
OOBIYHO OHM COCTOSAT M3 3—5 3BEHBEB, HAIPU-
Mep: pacTeHHe — KOpOBa — 4YeJIOBEK; pacTeHue —
— MBIML — 3Mes — fAcTped. ITO 0YeHBb IIPOCTHIE
npumepsl. Ha camoMm jese menu murtaHusa HAMHOI'O
CJI0XKHEe U MOT'YT IepeIieTaTbea MexX Ay coboii, 06-
pa3ysa ceTH NMHUTAHHA, B KOTOPBLIX YyY4acTBYET MHO-
JKECTBO JXUBBIX OPraHN3MOB.

170

Llenb nutaHmna (Ha4MHaeTCA C MepTBOW OpraHuKm)



KPYTOBOPOT BELLIECTB

MoTtpeGurenn
(pacTuTensHoOsAHbIE XUBOTHBIE, XULLIHAKA)

Paspywwurenu

(rpubsbi, Yyepen, fB8krepun)

Mpoussogutenu
(pacrenus)

MuHepanbHbie
BelecTBa
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Yro HaseiBaeTca coobiiecTsoM?

Kakwue cBA3M CyIIeCcTBYIOT B coobiecTBax?

Yro Takoe skocucrema?

Kak B aKocucTeMax OCYIIeCTBIAETCS KPYTOBOPOT BEIeCTB?
MosKHO JIM 03€PO CUUTATH SKOCHCTEMOI?

Kakue rpynmnsl oOprain3MoB UMEIOTCH B KaXKI0I aKocucreMe?
Kro Taxue npousBoguTenn?

KakxoBa poss norpebureeii?

Kakune KMUBOTHBIE ABJISAIOTCS PA3PYIIUTEIAMU?

Yro Taxoe mens NUTAHUA?

BeimosnauTte 3aganusa Ne 117, 118 ga c. 65 (Patouas Terpans).

Beibepure npasuabublit orBer. Tect Ha c. 170—171, Bapuant 1
(TecroBble 3aganusd).

w Moaymanrte

Y10 mpoM30iieT, ecJu HapYIIUTh OAHO U3 3BeHbEB eI IUTaHUA 7

PabGoTa c KOMNbIOTEPOM

Ob6parurech Kk agucky. Usyuynte maTepuas ypoKa M BBHIIIOJHUTE
NIpeaJIoyKeHHbIe 3aJaHnsd.

UHTepHer-ccbinka: http://www.darwin.museum.ru/expos/floorl/
LivePlanet/5.htm (Ilpupoxgasie coodimecTsa).

P S0 OO OO 8
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Xueble opraHmambl obpa3syloT coobuecrsa. Ikocucrema — 370 Co0b-

LLeCTBO XMBbIX OPraHNM3MOB M Cpefbl, B KOTOPOW OHW obuTaiot. Coobuie-
CTBO COCTOWMT U3 COBOKYMHOCTW OPraHvM3MOB Tpex TUMOB: NpoussoguTe-
newn, notpebutenen u paspylwutenen. NMponssoauTen — 3T0 pacTeHus,
notpebutenn — XWBOTHble, paspywuTeny — BonbWKMHCTBO bakTepui,
rpubbl 1 HEKOTOPbIE XUBOTHbIE (MOYBEHHbIE YePBU, HaCeKOMbIe 1 Ap.).



26. Yto MbI y3Hanu
0 B3aMMOOTHOLLIEHUSIX
OpraHM3MoB U cpefpbl

JKuBble opraHu3Mbl U cpefla UX OOMTaHUA Hepas-
PHIBHO CBsI3aHbl MexAy coboit. KoMIoHEHTHI cpe-
JIbl, KOTOpbIEe OKAa3bIBAIOT BO3JEHCTBHE Ha opra-
HU3MBbI, HA3BIBAIOT IKOJIOTMYECKUMH (arkTopaMH.
PasjiuuaoT TpHU TPYHIBI 9KOJIOTHMYECKHUX (haKTo-
pOB:

(pusuueckue paxkTOphl CpeAbl (cBeT, TeMIepary-
pa, BIaXXHOCTh H JP.),

(haKTOPBI KUBOW NPHUPOJBI

U 1eATeJbHOCTH YesIoBeKa.

B Hacrosiee BpeMs CyILIeCTBEHHO BO3POCJIO BJIH-
AHue Tperhel rpynnsl paxTopos. B XX —XXI Be-
Kax BO3JelCTBHE UeJIOBeKa Ha Ouochepy NPHUHAIIO
ryi00anbHBINA XapakTep. BausHue yesoBeKa Ha KH-
BYIO IPUPOAY CKJIAJbIBAETCS U3 IIPAMOI'0O U KOCBEH-
HOT'0 U3MEHEHUS IIPUPOJTHOMN CpeJbl.

Kusple opranmambl o06pasyoTr coobmiecTsa.
Kaxxmoe coobiecTBO COCTOUT M3 OPraHU3MOB Tpex
THUIIOB — IIPOM3BOAMUTENIEH, TOTpebuTeNIell U paspy-
IIUTeJen.

IIpousBoguTe I — 9TO 3€JIeHble pacTeHusd, I0-
TpebuTEeIN — MKUBOTHBIE, a8 pa3pyuruTeau — 00Jb-
IIAHCTBO OakTepuii, rpubbl M HEKOTOpPhIE XHUBOT-
Hble (MOYBEHHBIE YePBH, HACEKOMBbIE ! JIP.).

CoobmiecTB0 M OKpysKawinasa cpega obpasyioT
eAUMHYIO CJOKHYI cucTeMy — 0Ouoreomnesos,
HAJIN 9KOCHCTEMY.

OCHOBHbIE NOHATUSA TeéMbl

e 3Konorn4yeckue akropbl
e coobuecTso
e 3KOCUCTEMA

» noTpeburtenun
» NpousBOAUTENN
o paspywutenu

2kocucrema
XUBOW Npupogabl
M 3KoCcMcTeMa ropona

\.l.
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