=
H. 1. CoHuH

bUOJIOTUS




H. K. CoHunH

YHEBHMK

[J19 OBLLIEOBPA3OBATEJIbHbIX
YYPEXOEHMIA

PekomeHoBaHO
MuHucTepcTBOM 06pa30BaHMs U Hayku
Poccuiickon @enepaymmn

5-e 13gaHue, crepeoTunHoe

MockBa




YIK 873.167.1:57
BBK 28.0a72
C62

HayuHBe pemeH3eHTH :
I-p 6mon. Hayk, npod. JI. H. Jomosa (MIY);
I-p 6uoJs. HAyK, Bex. H. c. C. H. Jexomyesa (MI'Y);
KaHJ. Ouous. HayK, goueHt I'. A. Beaakxosa (MI'Y);
KaHz. 6uoJs. Hayk, goueHt JI. A. I'uuenox (MIY);
KaHZ. 6noi. HAyK, Aouent B. M. Maavizurn (MI'Y)

Conun, H. H.

c62 Buonorua. Husoit oprasuam. 6 Kaace : yueb. gna obmieod-
pasosart. yupe:xaenuit / H. U. CormH. — 5-e u3[., CTepPeOTHI. —
M. : Opoda, 2011. — 174, [2] c. : rm.

ISBN 978-5-358-09105-4

YueGHUK COOTBETCTBYET (PeiepalbHOMY KOMIOHEHTY MOCYAAPCTBEHHO-
ro CcTaHAapTa OCHOBHOro obmero o0pasoBaHuA Mo GMOJOTHH, PEKOMEHJI0-
BaH MuHMcTepcTBOM 00pasoBanus H Hayku P® u Briaoouen B Penepans-
HBII nepevyeHb VIEeOHHKOB.

YuebHuK agpecoBaH yuaniumes 6 kinacca obmeodpasoBaTe bHBIX YIDEXK-
JeHUH U BXOAUT B yuebHO-MeToanueckuil kommuiexkt H, M. Connna.

CospemenHOoe ohopMIIeHHe, PA3BHO0OPa3HbIE BOIIPOCHI ¥ 3aJaHAH, BO3SMOK-
HOCTB NapaJIeabHoH paboTsl ¢ APYTHMH NOCOOHAME, BXOAALMMU B YMEK, u ¢
SNEKTPOHHBIM YIEOHEIM H3ZaHHeM crIocobcTBYIOT 9 (HEeKTHBHOMY YCBOSHHIO
yueOHOTO MaTepuaia.

YK 373.167.1:57
BBEK 28.0a72

ISBN 978-5-358-09105-4 © 000 «Ilpodas, 2007



Joporue wecTruknaccHuKu!

B aToMm yueGHOM roAy BBl HauMHaeTe M3ydyaTh HO-
BRI yueOHBIN npeamer — Ouosioruio. buomorua —
HayKa, a TOUHee, KOMILIEKC HayK O KH3HH, O IKH-
BBIX OPraHM3MaxX, B COBOKYIIHOCTH COCTaBJIAIOIINX
SKUBYIO TIDUPOAY.

VyeGHHK, KOTOPBIH BbI Jep:KUTe B pyKax, Ha-
3pIBaeTca «JKHuBOI opranmam». KoHEYHO, MOXHO
ObLJIO Ha3BaTh yuebHUK mnpocto «Opranusm», Belb
00'BeKTHI HEXHMBOM IIPHUPOIEI, 0 KOTOPOIl BBl Y3HA-
JIA B HAUAJLHOM IIIKOJIe U Ha YPOKax IpUpoJoBee-
HUA B D KJjacce, HeJIb3A HA3BaTh OPraHM3MaMH.
[ToaToMy OUYEBHAHO, YTO PeuYb B yueOHUKe Moijer
00 o0beKTax uBoil mpupoasl. Ho ciioBa «KHU3Hb»,
«KUBO» (oprammsm), <«KuBasg» (Ipupozaa) IOJI-
YepPKHMBAIOT ABUKEHUe, U3MeHeHHe, CI0XHYIO pa-
00Ty, MPOTEKAIONIYI0 BHYTPH KaXKJ0r0 OpraHuaMma,
BHYTPH cOO00IIIEeCTB OPraHu3MOB.

B srOoM roay HaMm ¢ BaMu NPEACTOUT OIIPeLeJHTh
TIOHATHE «{HU3Hb», OTBETUTH HA BaKHbI€ BOIPOCHI:
«ITouemy TaKkux pasHBIX IO (popMme, pazMepam, IO-
BeeHHWIO0 M 3HAYEHWIO B Hpupoae 00BEeKTOB, Kak
fpaxTepuio, rpub moabepe3OBHK, JIECHOM JIAHJIII,
a010HI0, cobaKy, ciaoHa, 00e3bAHY U YeJIOBeKa,
MOXXHO HA3BaTh »KUBBIMH opramuamamMu? Yro ux
obwenuuser? Ilouemy poboTa, KOTOPBIM MOKeT
MMeTh BHEIIHEee CXOJACTBO C YeJIOBEKOM, MOKEeT BbI-
IOJIHATH OIpeJelieHHYI0 paboTy U faxe «IyMaThb»
(pemraTh 3afa4uM, UIPATH B IIIAXMATHI U JIP.), HEJIb3d
HA3BaTh JKUBBIM opranuamoM? Yem opraHuaMel OT-
JIMYAIOTCA OT 00'BEKTOB HEKMBOM IIPUPOJIBI? »

Ha sTi 1 gpyrue BOIPOCHI BbI OTBETUTE, U3y UUB
OTKPBITHIN BaMu yueOHMK. TOMBKO Ba)XHO IIO-
MHHUTBL: U3YUUTh — 3TO He 3HAYUT 3ay4uTh, T. €.
BLIYUUTHh HAU3YCTh. 3ayIYHMBaHUE TEKCTOB Ilaparpa-

CTpoeHue X1BbIX
OpraH13MOoB

KunzHeneatenbHOCTb
OpraHmM3moB
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OpraHusm 1 cpefia

MynsTUMeanHOe NpUNoXeHne
K yqebHuky «Buonorus.
JXuBow opraHnam»

MOMOXET Nerko

N C NHTepeCcoM OCBOUTL

HOBbI MaTepuarn

PO O OSSO OOPODPS
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(hoB yueOHUKA 63 X OCMBICJIEHHUS He TaCT BAM BO3-
MOKHOCTH Pa3MBIILIATh, AHAIU3HMPOBATH, OTBe-
4aTh HA BOIPOCHI. UuTada TeKeT yuyeOHUKA, HE OT-
BJIeKaiTech. UmraiiTe COCpeIOTOUEHHO, paccMaT-
puBaiiTe PUCYHKH, 3ajaBaiiTe cebe BOIPOCHI, CTAa-
padTech OTBETUTH HA HUX MJIM HAWTH OTBET B TEKC-
Te yueOHHKA. OOyUueHHe TOJBLKO TOT/Ia CTAHOBUTCSH
WHTEPEeCHBIM, KOTJa IIOHATHO, YTO M 3aUYeM HM3yua-
enIn!

Kaxnaa rema pasMellleHa Ha HECKOJBKUX Pas3Bo-
porax. OHa COepPKUT OCHOBHOM yueOHBII MaTepu-
ajJ, KOTOPBIA BBl OJIKHBLI 00s3aTebHO HM3YYUTH,
Y JOTIOJTHHUTETbHBIH, 0003HAYEHHBIH 3HAKOM » (.

B HeroTOpBIX maparpadax BeI BCTPETHTE TEKCT B
paMKe u3 3esieHBIX To4yeK. O6paTuTe HAa HEro BHU-
MaHHe. JTO JIO00NLITHBEIE CBEJEHUA 110 TeMe mapa-
rpada, KOTOphBIe MPUTrOLATCS BaM B Oyayiem. Ho
ecIu BBl IIO3HAKOMHTECh C HUMH ceilyac, B Jajib-
HelmeM BaM Oyaer jerde u3dydarb OMOJOTHIO.

B ronne xkaxxgoro naparpada Bbl HaHAeTe BOIPO-
CBI, OTBeUasd HAa KOTOPhIEe IIPOBEPUTE CBOM 3HAHMA.
Taxyxe peKOMeHAYI0 BaM 00s3aTeJIbHO BHIIOJIHHUTH
3amaHud B pabodeil TeTpaa U pemiuTh TecTh. s
yao0cTBa HOMepa 3THX IIPAKTHYECKUX 3amaHuii
BbIIeIeHBI 3eJIeHBIM IIBeTOM. B Terpanu s aabo-
PaTOPHBIX paboT U caMOCTOATENbHBIX HabMI0AeHNI
BBINIONHUTE JiabopaTopHblie paborel. Ilpeacrassre
cebe, YTO Bbl — HAUMHAKONUNA YUEHBIH, 3aIAIINTE
pe3yabTaThl CBOMX HAOIIONEeHWH B TeTPaas 1 00s3a-
TeJbHO IIOCTapalTech CAeJIaTh BHIBOJAbI WU «HAYU-
HBIE» MIPEAIIONOMKEeHNA.

Bosbiiyo 1momornis OpU HU3YYEHUH Kypca BaM
OKakeT KOMIIBIOTEPHBIA JHCK, CO3NaHHBIN K yued-
HUKY. DBiaromapa emy Aaske CJI0KHBIE BOIIPOCEHI
CTAaHYT NOHATHEE U J0CTyIIHee.

Hsyuyenue »KMBOro opranusMa — 3TO HAYAJIO IIy-
TH K MO3HAHUIO YKUBOM IIPUPOIBI, YACTHI0 KOTOPOH
MBI C BAMH SIBJIseMCHA. X0Uy MO} eJaTh BaAM YAadH B
MMO3HAHUM caMoro cedsi, CBOEro MeCTAa B OKpyIKa-
OIImeM BaC MHpPe KHBBIX OPraHH3MOB H CBO€ro
3HAYEHUSA B YIUBUTEJIbHOM KHUSHHU IPUPOILI!

Asmop
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1 . HYeM XXuBoe otnun4yaercs
OT HEeXXUBOIo

OBbeKTbl X1BOW NPUPO- Mup KUBBIX CYIIECTB HAIIEH IIJIAHEThI OUYeHb PAa3HO-
[1bl — 3TO XMBOTHble 1 pac- 00paseH. UTo0bl yGeaUThCA B 3TOM, He HAlO COBep-
TEHWA, rpm6b| " 6a|<'|'epv|m — IIIaTe JaJieKHe IIyTellleCTBHUA B TPOIIHYECKHEe Jieca

OT O4eHb KPYMnHbIX A0 Adpurku wnu Hxuoit Amepuxwu, AOCTATOYHO BBI-
HUYTOXHO Manbix CyLLecTB, TVIAHYTH B OKHO, a eIlle JIY4Illle — IIOMTH B IIapk, Jec,
He BUAOMMBIX rMa3oMm Ha JIyT. HPHCMOTPKTGCB, HpKCJIyIHafITeCB, H 1Iepen

BaMH OTKpOeTCA YIHUBUTEJIBHBIM MHP MHBBIX CVY-

IIEeCTB.
Koneuno, npesxae Bcero, aTo pasIMdHBIE pacTe-

HHUs, HaCeKOMBLIe, ITHILI, MJIeKoIuTamue. Mx

MHOT'0, OHH XOpoIno 3aMeTHsI. Ho — ¥ BBI yiKe 3Ha-

€Te 3TO — M B KaIllJle BOJABI U3 JIV3KH, B KayKIOM KO-

MOYKe II0OYBBEI OOMTAIOT JKHMBBIE cyIllecTBa. Bece oHH

OUYeHb pasHble [0 padMepaM, OKpacke, II0Be-

JEeHWI0 ¥ MHOTMM, MHOTHM JADYTHUM

IIpU3HAKaM,

o 4“ \,
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Ho Bcex ux o0'belUHSET IJIaBHOE — 9TO JKHBBIE Op-
raHu3Mbl. JTO KMBBIE CYIIECTBa, UJIH OPraHM3MBEI,
croco0HbIE K CAMOCTOATEIBHOMY CYILECTBOBAHUIO.
ITouemy e MBI CYHTaeM, YTO Irpub, JaHJBIII, 3a-
A1, 6a004YKa — 9TO KMBBIE OPraHU3MbI, & KPHUCTAJLI
KBapIla, KOMeTY, JIeASHbIe COCYJbKHA OTHOCUM K 00b-
eKTaM HexxuBoi npupoasi? llaBaiiTe pazbepemcs.
OxassiBaeTcsd, HECMOTPSA Ha MHoroodpasue (opm,
BCe JKMBBbIe OPraHU3MbI IMEIOT KJIETOYHOe CTPOeHHe
1 CXO/IHBI 110 COCTaBy 00pasyoInux ux BeiecTs. Tak,
U CJIOH, M HAJOEAJIUBAsg MYyXa COCTOAT U3 KJETOK.
Knerka — 3T0 Mejpyaiiiias dyacTh OpraHM3Ma, BhI-
MOJIHAIOLIAA BCe KU3HEHHO Heo0XoauMble (PyHKIIUN.
Oprasuambl OBIBAIOT OZHOKJETOYHBIMM, HaIpHMep
HEKOTOpble BOJAOPOCIH, DAKTEpHUH, ¥ MHOTOKJIETOY-
HBIMH, B KOTOPBIX BCE KJIETKH TECHO CBA3AHBI MEXIY
coboii. HekoTopble 06beKTb
7 HEeXWBOW MpUpoab:
nnaHeTbl, KOMeTa, MUHe-
panbl, cHer %
v neq

R,
.




OcHOBHbIe NpU3HaKn XXNBOro
obmeH BewecTs
nuTaHue
BblaeneHue
AblXaHue

pocT n passutue
pa3apaXxXunmoctb
noaoBMXHOCTb
pa3MHOXeHune

PocT » pa3BuThe
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MuTaHure

[BuvXKeHme

Meskay OpraEmsMOM M OKPYIKAOIeil cpefoil IPOMCXOIUT 00MeH
BemiecTs 1 sHepruu. OIHHU BemecTBa OPraHU3M IIOTJIOMIAET ¥ MCIIOJIb-
3yer, Apyrue, Ha000OpPOT, BEIBOAUT BO BHENLIHIOIO cpeny. B HeM nmpowuc-
XOOAT CJIOMKHBIE IPOIECCH], B Pe3yJibTaTe KOTOPBIX M3 IIPOCTHIX Be-
1IeCTB 00pasyloTcs CJIOMKHBIe; OHM HUAYT HA IIOCTPOeHHe TeJjia opra-
Hu3Ma. B cBOIO ouepenb, CIOKHBIE BeIlleCTBa pacrafaioTcsa Ha Oosee
IPOCTHIE, IIPU 9TOM BBIJIEJIAETCA HeoOXoAuMas 1A JKU3HeJeATeIbHO-
cTH OopraHu3MoB dHeprusi. OOMeH Bell[eCTB HEBO3MOXKeH 0e3 IBYX
BaXXHBIX, HO IPOTHBOMIOJIOMKHBIX IIPOIECCOB — IIUTAHUA M BBIAeJe-
HuA. [Ipy nuTaHUM OPraHusM MOJydYaeT U3 BHEIIHEH cpeibl Heo0Xo-
AUMbIe IUTATEJIbHbLIEe BellecTBa, KOTOPhIe B JajbHeNIIeM InepeBapu-
BaeT B Ipollecce NHINeBapeHUA. Brijesrenne — 3TO yaaJieHVe Hellepe-
BapEHHBIX OCTATKOB IIHIIH, 4 TAKyKe BPEJHBLIX BEIeCcTB, 00pasyeMbIX
B IIpOIlecce KU3HeAeATeIbHOCTH opraiuama. O6meH BelecTB obecrme-
YuBaeT BOCCTAHCBJIEHHE, POCT U paﬁo'ry KJeTOK OpraHu3Ma.

s noamep:xaHuA CBOEH KU3HEHAeATEeIbHOCTH *KHBBIe OPraHU3MEbI
Hy:xgawTca B sHepruv. OHa BBICBOOOMKIaeTCA M3 IMHUTATENLHBIX Be-
[IeCTB NPH HAJUYHHU KHCJIOPOLAa, a KMCJIOPOJ IIOCTyIIaeT B OPraHUu3M
B IIpOIlecce AbIXaHUHA.

JKuBble opraHu3MBI PacTyT ¥ pa3BUBalOTCA. POCT IPOMCXOJUT 3a
cueT moTpebIAeMBIX OpraHM3MaMHU TUTATEIbHBIX BEIIECTB, IIDHA 3TOM
pasMephbl OPraHu3Ma YBEJIHUYHUBAIOTCH.

90000 0

|9



HekoTopble AepeBbs,
xueyuwme 1000 v Gonee
NeT, pocTuraloT

B Bbicoty 150 meTpoB

10]

PasBuTHe — 9TO M3MEeHEHHE B CTPOEHHUHM Opra-
HH3Ma WIH ero OTAeJbHbBIX dacTteil. OObIYHO Takue
H3MEeHeHHs CBA3AHEI C BO3PAacTOM, HAIIPUMED, ¥ MO-
JIOABIX OJIEHEUW BhIpacTalT pora, roJOBACTHUK IIpe-
BpalllaeTcs B JATYIIKY, pacTeHUe 3alBeTaerT.

JKuBple opraEM3MBl 00JIaa}0T pPas3fApamxKHMOC-
TBIO, T. €. CIIOCOOHOCTHIO pearupoBaTh Ha H3MeHe-
HUS B OKpYKaloNieil cpene.

Y100BI BBIXKWTH, OHM [JOJIXKHBI YYTKO pearupo-
BaATh Ha BCe M3MEHEHHs BHEIIHEH cpelbl, a TaKKe
Ha HM3MeHeHHdA, NMPOMCXOAAIIMEe B HUX CaMHX.
BecnomHERTE, Kak BeAyT ce0A KOMHATHBIE PACTeHHUS,
CTOANIME HA MOJOKOHHMKE U XOPOIIO OCBellaeMble
TOJIBKO C OAHOM cTOpOHBI. JINCThA Y HUX BCerja Io-
BEPHYTHI K CBETY.

T'oBOpPAT, UTO HUSHL — 9TO ABHIKEHHE. JTO Bep-
HO [ BCeX KWBEIX OPraHHU3MOB, U IPEJe BCero
IS MKHUBOTHBIX. JXHBOTHBIE JOJIXKHBI OBITH AKTHB-
HBIMHU, 4T00BI HOOBIBATH cefe IMUNLy, cCIIacaThbCA OT
BparoB. PacreHus Takike o001afaT MOJABHMXHOC-
TBIO, Belb HMX JIHCThA MOJIKHBI «IIOMMAaTb» JIY4U
conuma. OgHAKO UX ABHIKEHHUA ropasio MeJJeHHee
M He TaK 3aMeTHEI.

Ba)xuas oco0eHHOCTH KHUBBIX OPTaHHU3MOB —
cIocoOHOCTh K PAa3MHOKEHHIO, T. €. BOCIIPOMU3Bee-
HUIO cebe MoA00HEIX. JTO OWH U3 IVIaBHBIX [IPU3HA-
KOB JXUBOro, Giarozaps KOTOpPOMY Ha 3eMJie IIPO-
IOJI3KAeTCS JKU3HbB.

PacTenusa ¥ "KHBOTHEIE — 3TO JKHUBBIE OPraHM3-
MBI. ¥ HHX MHOro o0IIero, HO €CTb ¥ pPas3Iuuud.
9ro, npeskje Bcero, cnocob nuTaHuA. 3esieHble pac-
TeHUA CIOCODHEI CAMOCTOATENBHO 00pas3OBBIBATH
OUTaTeJbHBIE BeIlecTBa, HCIOJb3ys JHEPrHhi0 cBe-
Ta. JKUBOTHBIE MHTAIOTCA TOJBKO I'OTOBBIMH Bellle-
CTBAMM, AKTHUBHO 3aIJIaThIBAA MHIIY.

PocT pacreHmii He OorpaHu4eH, T. €. OHH MOTYT
pacTd B TeueHMe BCeil KU3HU. BONBIIMHCTBO Ku-
BOTHBIX PacTyT [0 OIIpe/leJIeHHOI0 BO3pacTa.

KuBoTHBIe MOABMIKHEI. PacTeHUs CHIOCOOHBI
JIMIIIbL K OTPaHHYEeHHBIM ABHXXEeHHUAM: JHAaHBI 00BH-
BalOTCA BOKPYI OIOPBI, MHOTHE IBETKH 3aKpLIBa-
oTcA Ha HOub. OJHAKO 3TU IepeMelleHHs Hecpas-
HUMEBI C IBHKEHUAMH KHUBOTHBIX.

KMBOTHBIE NNTAIOTCA MOTOBbIMK BeLLECTBAMM
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Ha xakxue mapceTBa yuyeHble Je/AT 'KUBYIO IPHUPOAY?
Yo 06mero B CTPOEHUH BCEX KUBBIX OPraHU3MOB?
Yem pacTeHUSA OTIUYAIOTCA OT ¥KHUBOTHBIX?

Kak nuraroTcs pacTeHHA?

[lepeunciuTe OCHOBHBIE IPU3HAKH KHUBOIO.

Yro Tarkoe 0OMeH BelecTs?

B uem cyIIHOCTE NUTAHAA?

YTro Takoe pasaparkuMoCTh?

ITouemy ABHIKEHUA KUBOTHBIX 60Jiee aKTUBHBI, YeM JBHMKEHHs pac-
TeHuin?

Kakosa poJsib BBIJIeJIEHUA B )KU3HHA OPraHU3MOB?
CriocoGHBI JIM pacTeHusa K ABH:KeHHIO? IIpuBeguTe npuMepsl.
BeinoaanTe 3aganua Ne 6, 7 gHa c. 6 (Pabouas rerpans).

BribepuTe mpaBunbHBIA oTBer. TecT Ha c. 6—8, BapuanT 1 (Tec-
TOBLIE 3aJlaHUA).

@ \ NMoaymante

O yeM CBHETENIBCTBYET CXOJICTBO B CTPOEHHUH PACTUTEBHEBIX W XKHU-
BOTHBIX OPTaHU3MOB?

‘ PabGoTta c kKoMnbloTEpOM

Obparureces Kk gmcky. AsyduTe MaTepuas ypoKa M BBINOJHHUTE
IIpeaIOKeHHbIe 3aJaHnsd.

UnTepHer-ccbinka: www.darwin.Museum.ru/expos/floorl/live-
planet/4 03.htm (I'1taBHEBIE OTIHUMA }KHUBOIO OT HEKUBOIO).

ocC
pa

KuBble OpPraHM3aMbl MUMEIOT CXO[HOe CTpoeHue. MM CBOWCTBEHHbI BCE
HOBHbIE NMPWM3HaKM XMBOro. OpraHn3Mbl NMTAIOTCA, ObIWAT, ABUFAIOTCA,
3MHOXalTCA, PacTyT W pa3BuBaloTCs, obnagjaloT pasgpaxuMMoCTbio.

Mexay HUMU 1 OKPYXaloLWwen cpeao NoCTOSHHO NpoucxoguT obmeH se-
LLECTB U1 SHEPruu.

Y pacteHui 1 XMUBOTHLIX MHOMO OBLLEro, HO CYLECTBYIOT U pPasnnyms,

OCHOBHbIe pasnunyamna cCBA3aHbl C ocobeHHoCTAMM NnUTaHMA, pPOCTa,
OBUXEHWNA.



2. XMunyeckmin cocraB KJeTKu

BeI yixe 3HaeTe, 4To Bee YKHMBBIE OPraHU3MBI CXOIHBI
II0 CTPOEHUIO: OHHM COCTOAT U3 KJeTok. Ho, oxassl-
BaeTcd, CXO[eH U UX XUMHYECKHH COCTAB — KJIeTKH
BCEX OPraHU3MOB COCTOAT M3 OJHUX M TEX Ke dJe-
MeHTOB. B HacTosmiee BpeMsi yUEHBIM YyAAJI0Ch 00-
Hapy»XHUTh B cOCTaBe KJIeTKHU Gosee 80 XMMHUECKUX
aaeMeHTOB 13 111 u3BeCTHHIX.

Conep:kaHue pasHBIX JJIEMEHTOB B KJIETKe Das-
JauuHo. Tak, yriaepon, KHUCJIOPOA, a30T W BOAOPOJ
COCTaBJIAIOT OCHOBY KJeTKH — mnoutu 98% ee
cogep:xkuMoro. Jlpyrue sjieMeHTHI IPUCYTCTBYIOT
B Heil B He0OoMbIMKUX KoJauuyecTBax: cepa — 0,15—
0,2% , muax — 0,003% , nox — 0,000001% .

JJleMeHThI, BCTPEUYalIHecAd B KHUBOH KJIeTKe,
LIMPOKO PACIPOCTPAHEHBI M B HEMKUBOM IpHUpoje —
aTMmocgepe, Bozae, 3eMHOH Kope. Her tarux sie-
MEHTOB, KOTOPBIE BCTPEYAJIUCh ObI TOJIBKO B KMBBIX
opraEmaMax.

BonpIIMHCTBO 3JIEMEHTOB HAXOAUTCSA B KJIETKe
B BHJI€ XUMHWUYECKUX COeIMHEeHN I — BemecTs. Paziu-
YalT HEOPraHWYeCKHe W OpPraHnYecKue BeIlecTBa.

Camoe pacnpocTpaHeHHOE HEOPTaHWUYEeCKOe Be-
II[ECTBO B »KMBOM OpraHU3Me — BOJA, €e COJepKa-
HUe B cpegHeM cocrtasisieT 1o 80% maccser Tena. [la-
JKe B aMasiu 3y0oB cogepaxurcsa 10% Boawi, a B Koc-
TaAX — 100 20%. 910 06'BACHAETCA TOH POJIBLIO, KOTO-
PYIO BOZa BBINIOJIHAET B KJIeTKe. IIpexkne Bcero, oHa
onpenenseT (hpu3HUYECKHe CBOMCTBA KIIETKH, €€ 00h-
eM, ynpyrocts. MHOroOYHCIeHHBIE XUMUYECKHE pe-
aKIU¥ IIPOXOAAT MMEHHO B BOOHOM cpeje, TAK Kak

benku
10—20%) oo
MuHepansHbie P a HyknenHoBble
conu 1—5% rnesofbl KWUCNOTbI
1,0—1,5% -~ B 02-2% 1-2%
| | [
HEOPTAHWYECKWE OPTAHWYECKWE
BELLIECTBA BELLIECTBA

P OO OO OSSN
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BOZa — Xopomuii pacrBopuTenb. [la u cama Boja
y4acTBYeT BO MHOTHMX XMMHUYECKUX PeaKkIuAX.

Bopma momoraer yaaJIeHUIO U3 OPraHU3Ma HeHY M-
HBIX U BpeJHBIX BellecTB, o0pasyIiuXcd B pe-
ayJbTaTe obOMeHa, cmocobCTByeT IepeMeIeHHIO
KHCJI0POa, YIVIEKHCJIOrO r'a3a U NUTaTeJIbHbIX Be-
II[eCTB II0 OPTaHU3MY.

BxogaT B cocTaB YKHMBBIX OPraHM3MOB U MHHeE-
pajbHBIE COJIM, [IDaB/ia B HE3HAUMTEIbHBIX KOIHUYe-
CTBaX: OHM COCTaBAAKT A0 1% wmMacchl KJETKH.
Cample pacnpocTpaHeHHBIE — 3TO COJH HaTPUA
W KaJaus, OHU 00ecIedWBAIOT BBINOJHEHHE TaKOM
BAXKHOM (PYHKIIMM OpraHu3Ma, Kak pasipaku-
MocTh. Cosi KaJIbIUs IPUAAIT IPOYHOCTh KOCTHOM
TKAaHM, PAKOBHHAM MHOT'OUYHCJIEHHBIX MOJIJIIOCKOB.

ToJBKO B »KUBBIX OpraHU3Max cofepsKaTca opra-
HUUYEeCKUe BemecTBa: OeJNKH, JKHDPHI, YIJIEeBOIBI,
HYKJIEMHOBBIE KUCJIOTHI.

Beaku — 3T0 OCHOBHEIE BelllecTBa KiaeTKH. Ecin
W3 KJIeTKHW VAAJUThL BCIO Boay, To 50% ee cyxoii
Macchl COCTABAT OEJKHM. OTO OYEeHb CJIOMKHEBIE CO-
envHeHUs. BeloKk reMorJioOMH NepeHOCHT KHCJO-
DOZX, UMEHHO OH NPHUAAeT KPOBHM KPACHBIM IIBET.
Hu omHO ABMIKEHUWE, CBA3AHHOE C COKpAIleHHeM
MBIIII, He OocyIlecTBaAeTcd 0e3 COKpaTUTEeJbHBIX
OenKOB. YUacTBYIOT OeJIKU ¥ B 3al[UTe OpraHu3ma
oT mH(pEKI i, CBepPThIBAHUY KPOBA ¥ BO MHOTHX
IPYrux Ipoieccax.

BaxHYI0 POJIb B OPTaHU3ME UTPAIOT U YIiIeBOIBI.
9To XOpOoIIo HM3BECTHBIE BCEM IVIIOK03a, caxaposa
(CBeKJIOBHYHBIN caxap, KOTOPHIM MBI eIUM KaK AbIi
IeHb), KjerdaTka, Kpaxman. OcHoBHaA (pyHKOuUs
yIIeBOOB — dHeprerudeckas. «Cyxuras» IIIIOKO-
3y, OPraHu3M I[OJy4YaeT DHEPruio, HeoOXoaAuMyIio
Ui MAYIOQUX B HEM ITpolieccoB. JHuBbIe OpraHu3Mbl
MOT'YT 3amacaTh yIJIeBOJbI B BHE KpaxMasa (pacre-
HIA) U rIuKoreHa (KMBOTHBIE U rpubsl). B xiay6-
HAX Kaprodeas Kpaxmana cocrasiaser go 80% cy-
X0H Macchl. ¥ JKMBOTHBIX 0COOEHHO MHOI'O YyIJIeBO-
0B B KJIETKaX IeYeHu, MBI — 10 5%.

BrIDONHAIOT YIVIEBOABI U Apyrue (PyHKIHAK, Ha-
IpUMep OMOPHYIO U 3aIUTHYI0. KieTyaTka BXOIUT
B COCTaB JPEBECHUHBI, XUTUH 00pasyeT HAPYKHBIN
cKeJIeT HAaCeKOMBIX M PaK0o0oOpasHBIX.

PakoBWHBI MONMIOCKOB
COCTOAT W3 Conew Kanbumsa

feMornobuH coaepKmMTCs
B 3PUTPOLMTAX — KPacHbIX
KNeTKax KpoBK

Kpaxman HakannvsaeTca
B KNyOHAX kapTodens
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JKupEI BRIIOIHAIOT B OpraiusMe pAj QyHKIHIA.
Onu pator opranuamy a0 30% HeobxoauMO# eMy
JHEPruu. Y HeKOTOPBIX }KUBOTHBIX KUPbI HAKATILIU-
BalOTCA B OONMBIINX KOJHUYECTBAX W HPELOXPAHAIOT
OPraHW3M OT MOTEPH TeIla.

Bonbinoe 3HaueHme MMEIOT KHUPLI U KaK BHYT-
PeHHUIT pe3epB BOALI. B pe3yabTaTe IpOoTEeKAaIIero

e B KJIETKaX pacmaza KUpoB u3 1 Kr ;Kupa obpasyer-
MOAKOXHBIV XKMP Npefo- ca mo 1,1 xKr Boabl. 9TO OUYEHb BAMKHO JJISA KHBOT-
éf?_}“e’;‘)‘gogna%'%ﬂ%” HBIX, BIAJAIOIINX B 3UMHIOKI CISYKY, — CYCIHKOB,

CYPKOB: OJarofaps cBOMM XHPOBBIM 3allacaM OHHU
MOT'yT He IIUTh J0 ABYX MecsaleB. Bepbiioasl Bo Bpe-
M IIePeX00B II0 NYCThIHe 00X0AATcA 0e3 IUThA 10
IBYX HeIeJb: HeOOXOAWMYIO OPraHW3MYy BOIY OHH
M3BJIEKAIOT U3 CBOUX ropOOB — BMECTHJIUII 3KHUPA.

HykaeMHOBBIe KHCJIOTHI (OT JIATHHCKOTO «HYKJIe-
yC» — SAIPO) OTBETCTBEHHBI 34 XpPaHEHHE U Iepeja-
4y HACJIeJCTBEHHBIX IPHU3HAKOB OT POJAHUTEJIEH IIO-
ToMCTBY. OHHM BXOJSAT B COCTAB XPOMOCOM — 0CODOBIX
CTPYKTYP, PACIIOJIOKEHHBIX B KJIETOYHOM SALpeE.

AT e I R g R

XpoMocoma

XpOMOCOMBI
nepenaiot
HacnencrseHHble
NPU3HaKK

OT poauTenem
Oetsm

L BB N B B B BB O O BB BN BB N O I BB B BN A R N N NN

_. B 3emMHoW Kope Havbonee pacnpocTpaHeHHbIMU 3NeMeHTaMm ABNAKTCA KNC-
+ 0poA, KPeMHWIA, amOMUHNA 1 HaTPUIA.
s * HekoTopbie OpraH13Mbl aKTMBHO HaKanIMBaloT 3eMeHTbl, Hanpumep Bypble Bo-
: OOpOCNK — MOoA, MOTUKN — NIUTUI, pACKa — Pajni, MONMIOCKKM — Mefb.
e ® B opraHu3me B3pocsioro Yenoeeka maccon 70 kr cogepxxurtca 45,5 Kr KMcopo-
. na, 12,6 kryrepopa, 7 krsogopoaa, 2,1 krasora, 1,4 kr kansuus, 700 r dpocgo-
e pa; OCTanbHbIE 3NeMeHThI cocTaBnaAT okono 700 .
: s Teno menysbl COCTONT M3 BOoAbl Ha 95%, kneTkn mo3ra Yenoseka — Ha 85%,
e KpoBb — Ha 80%. Y MNnekonuraloLmx norepsa sofibl, npesbiwatowad 10% maccol
o Tena, NpuBOAKT K CMepTK.
» * B cyTkn notpebHoCTb YenoBeka B NOBAaPEHHOW CONW He NpeBbIlwaeT 9 r.
5 Bonocsl, HOITK, KOTTH, WepCTb, NepbA, KOMbiTa NOHTH LEeNMKOM COCTORAT 13 Benka.
e 0 3Men — 370 TOXe Denok.
: ® Y KWUTOB TOSLLMHA NMOOKOXHOIO XXMPOBOro Cnos gocrmiraeT 1 m.

LN N N N NN N

14



OVATPAMMA
COLEPKAHWA
XUMUYECKINX
3NEMEHTOB

B KNETKE

Kucnopopg 70%

PactuTenbHas
KneTka

Yrnepoa 16%

Bopopopa 9%
Asor 2,5%
Kanbuun 1%
®ocdop 0,5%

Kanun 0,3%

Apyrvie anemenTbl ~0,7%

Packa

bypas Bogopocns hykyc Monniock TloTrkn



ONATPAMMA Kucnopop, 49,13%

PACMPOCTPAHEHHOCTA
XNMWNHECKNX
SIEMEHTOB

HA 3EMJIE

KpemHuin 26%

3acTbiBLLAA NaBa

AnmomuHunl 7,45% OcTtanbHbie~2

Xenezo 4,2%

Kanbuun 3,25% Maruui 2,35%
Hatpuin 2,4% Kanun 2,35%

Bopopon 1%

Paznombl nopofbl CranakTuTosble 0bpa3oBaHWa B nellepe

(N N N N
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é | MpoBepbTe CBOU 3HAHUSA

1. Yem pasauyaeTcss XMMUUECKHH COCTAB TeJ YKUBOH M HEXXUBOH IIpH-
poxmbi?
CxO/leH I XAMHUUYECKHil COCTAB PACTUTENBHOM ¥ KUBOTHOI KIeTOK?

@ 10

IlepeuncauTe 3JeMeHTHI, HauboJiee pPAcCIpPOCTPaHEHHBIE B KHUBBIX
OpraHM3Max.

Kakue BeIjecTBa OTHOCAT K OPraHUYECKUM?

B uem 3akI0uaeTcA poJib 6EJKOB B KJIeTKe?

Kaxue BellecTBa ABJAITCA OCHOBHBIM HCTOYHHKOM BHepI‘HH?
OxapakTepusyiiTe POJIb JKHPOB B OpraHusMe.

KakoBa pojib BOALL B KjeTKe?

©Pue WA

. HaszsoBuTe M3BeCTHBIE BAM YIJIEBOJbI.

10. Kaxyio pojib BBINIOJHAIT B KJIETKE HYKJIEHHOBbIE KHCIOThI?

11. KaxoB XMMHUYECKHII COCTAB KMBLIX OPraHU3MOB?

12. Bemmoanure 3aganue Ne 10 ma c. 7 (Pabouasa Terpanb).

13. Bribepure nmpasuibHbI orBer. Tect Ha ¢. 17—18, papuanr 1 (Tecro-

BbIE 3aIaHUA).
Q | NMopymawnte

Kakxue paxThbl CBUIETEJIbCTBYIOT O AUHCTBE IIPOUCXOMKIEHUA BCeX
JKHUBBIX OPTaHU3MOB?

o o ¢ ) JTabopaTopHan pabora
BrinmonauTe padory Ne 1 ma ¢. 10—11 (JIaboparoprable paboThl).

0 PaGoTta c KOMMbIOTEPOM

® |Ob6parurece Kk gucky. V3yunte MaTepHasJ ypoKa M BBIINOJHUTE
Ipe/JIOKEeHHEBIE 3aJaHNA.

@ |UHTepHeT-ccbinka: http://sbio.info/page.php?id=6&raings=1
(XuMuUeCKHUH COCTaB KJIETKH).

Haubornee pacnpoCTpaHeHHble 3MEMEeHTbl B KMBbIX OpraHuMamMax —
KMCNOPOM, Yrnepos, a3oT, BoAopod. B coctaB XWBbIX OPraHU3MOB BXOOAT
opraHuyeckue Belectsa (6enku, Xupbl, YrneBoAbl, HYKNeUHOBbLIE KNCNO-
Tbl) U HEOpraHu4eckue BellecTsa (BOAa, MUHEPANbHbIE CONK).




Mopckas BOAOPOCUb, Yewn
pa3mep gocruraet 8 cMm, —
OOHa rMraHTCKan Knetka

MeYyeHO4YHbIA MOX —
0[HO 13 Hambonee npocTo
OpraHM30BaHHbIX PacTeHniA

LisetyLian
nBaH-na-
MapbA

3. CTpoeHue pacTutenbHOU
U XKMBOTHOW KNETOK

HusHs Ha Hamell nnaHeTe HeoOBIYANHO PasHO00-
pasusa. Cyiia, oKeaH, II0YBa, Jajke BO3AYX Hacee-
HBI MHOT'OUHMCJIEHHBIMY OPraHU3MaMHu. ¥ YeHbIe CUM-
TAIT, YTO B HACTOsAINEe BpeMsA Ha 3eMje ux Oojee
2,5 muH Bu0oB. Ho Kak HU BEJIMKO 9TO MHOroofpa-
3Ue KU3HU, B OCHOBE ee JIeJKHUT KJIeTKa. BHe KJIeTKHn
JKW3Hb HA HaIllel IiaHeTe He o0Hapy:keHa. EquHCT-
BEHHOE UCKJII0UeHHe — BUpPYychl. OHU UMEIOT HeKJe-
TOYHOE CTPOE€HHE, HO CIO0COOHBI PasdMHOMXKAaThCHA
TOJIBKO BHYTPH KJIETOK JAPYTUX OPraHU3MOB.

ITo cTpoeHUNIO KJIETKH BCE KMBBIE CYILIECTBA Je-
JIAT Ha JABe OoJbIIHe IPynnsl — goanepHbie (6es3sb-
AnepHbIe) U AnepHbie. Haubolee mpocTo yCTPOEHBI
KJIETKH J0sAIePHBIX (0e3bAlepHBIX) OPraHu3MOB —
OarkTepHil, CcHUHe3eJeHBIX BoJOpocJgeld (IHaHO-
6axTepuit). KneTku AmepHBIX OPraHU3MOB — TI'DH-
00B, pacTeHUl M KHBOTHBIX — HMEIOT AAPO H
10 CPABHEHUIO C MOAAEPHBIMH OpraHu3MaMu obja-
JamT OoJiee CIOXKHBIM Pa3HOOOPA3HBIM CTPOEHUEM.

OcTraHoBUMCA Ha CTPOEHHUH KJIETKH 0oJiee moapoo-
Ho. Jlio0ass KiaeTKa MMeeT IJIA3MATHYECKYI0 MeM-
Opany (or JaTHHCKOro «MeMOpaHa» — KOMXKHUILA,
mrerka). OHa 3amuInaeT BHYTPDeHHEE COAEpIKuMOoe
KJIETKH OT BO3/eiicTBUI BHEIIHEH cpeabl. BeIpocThl
¥ CKJIAJIKH Ha TOBEPXHOCTH MeMOpaHBbI CIIOCOOCTBY-

PactutenbHas
KneTka




OOHOKNEeTo4HOEe XMBOTHOE —
ameba

IOT IIPOYHOMY COEAMHEHHUI0 KJIEeTOK MeXAy coboii. XusoTHas
Memb6paHa HpoHHM3aHa TOHUYAHIIMMH KaHAJbIIAMMH. KneTka
ITo xaramBIIAM MeMOpPaHBI OCYIIECTBJIAECTCA IEPEHOC
MUTATENbHBIX BEIECTB M IIPOAYVKTOB KH3HeIesd-
TeJILHOCTH KJIETKH.

Y pacreHuil minasmatTuueckas MeMOpaHa BHeEII-

Hel CTOPOHOI IIPUMBIKAEeT K IIJIOTHOM 000J104YKe, co- B3pocnas
cToAINeil M3 Iesmono3bl (kieruarkm). Obojgouxa Hemaroaa (Yepsb)
CIYKHUT BHEITHMM KapKacoM KJeTKH, Hpuaasas ei COCTOMT BCErO
OIpe/eleHHYI0 (JOPMY M pasMepbl, BHIIOJHSAET 3a- - 788 KneveK
IIUTHYIO ¥ ONOPHYIO QYHKIINK B yYacTBYeT B TPaHC-
IIOPTE BEIIEeCTB B KJETKY.

BryTpeHHe# cpeioif KIeTKH ABJIAETCA IUTOILIA3-
Ma, B HEH pacroyiaraloTcsa AApo ¥ MHOTOYUCIEHHbIE
opramouabl. OHA COCTOMT U3 BA3KOIO IMOJIYKUIKOTO
BentecTBa. lluTomsiasMa cBA3BIBAET MeEMKAY Cco0O0H
OpraHOuIbI, OOecleuuBaeT IIepeMeIleHHe pasIuy-
HBIX BEUIeCTB M ABJSAETCA Cpeloif, B KOTOPOH HIYT
MHOTrQUYHCJIEHHBIE XMMUYECKHe PeaKI[iuu.

) LinTonnasMa NpoHU3aHa CETbIO MHOMOYUCIIEHHbLIX MENnKuX Auwepwua
KaHanbLeB 1 NonocTen, CoeauHeHHbIX Mexay cobor. 310
3Hponnasmarmdeckas cetb. OHa cocrasnger 30—50%
obbema KNeTkn. DHAoNNasmaTuyeckan CeTb CBA3bIBAET BCe
4acTu KNeTkK Mexay cobomr, y4acteyet B obpa3osa-
HUW 1 TPAHCMOPTUPOBKE Pa3nu4HbIX opra-
HUYECKUX BelwecTs. BaXHble dyHKUWK
B KJIETKE BLINOMHAET annapat lonbaXxu.
OH npencrasnser cobown cronky ynno-
LLEHHbIX MEMOpaHHbIX MeLLOYKoB —
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Nn3ocoma

XMBOTHAA KJIETKA

Anpo
C AAPbILIKOM

LleHTpuone

Annapat
fonbaxm

nonocTer, B KOTOPbIX HakannuMBalTCA WM COPTUPYIOTCH pa3nu4qHble BellecTsa.
Ot annapata loMbAXW OTAENsIOTCA Menkue MemMbpaHHbie Ny3bipbkK, B KOTOPLIX
BellecTBa MOTYT MepeHoCUTbCs B Nobylo HacTb KNETKW 1 faXe BblOenaTbCs 13
KIETKN.

JIN30COMBI — OJHM U3 CamblX ManeHbKVX OPraHoOWMIoB KNeTku — Toxe obpasy-
loTCA B annapate [onbaxXu. 3T ManeHbKie ny3bipbki COAepXaT BeLLecTBa, KoTo-
pbi€ BHYTPW KNETKW NepeBapuBaloT NULLEBbIE YaCTULbI, YHUHTOXAIOT OTCNYXKB-
LMe OpraHonabl W Aaxe Uenble KNeTku. BCrnomHuTe, HT0 MPOMCXOAUT C XBOCTOM
rONOBaCTMKa: CO BpeMeHeM OH Kak Bbl pacTBOpsAETCs 1 ncHesaeT — 370 «pabota»
NN30COM.

Bo BCex KNeTKax HaxoaaTcs HeBonbliMe okpyriibie Tenbua — pubdocomMel. OHU
obecneynBaloT cOOpPKY CIOXHbIX MONekyn benkos.

B pesynbrarte paclienneHuns nuTaTteNbHbIX Bewecrs, NOCTyNMBLUMX B KNETKY, Bbl-
cBODOXOAETCA IHEprua. 3Ta 3Heprua, HeobxodvMas Ans NPOLECcCoB XM3Henea-

TEeNbHOCTU, HaKanNMBaeTCd B MUTOXOHAOPUAX. <




PACTUTENTbHASA KJTETKA

fiopo
C AOPLILLKOM

SHponnasmaTnyeckan ceth
¢ pubocomamu

Xnoponnacr

B kneTkax pacTeHHH ecTh 0coOble, XapaKTepHBIE TOJBKO IJIA HHUX
OpraHoOMIbl — IJIACTHABI. PasjanuaioT TpHu TUIA maacTuna. B Gecuser-
HBEIX HAKAIJIMBAIOTCS 3aMacHbIe NUTATEJNbHLIE BeIecTBa, HalpuMep
KpaxMaJy B KNIyOHAX Kaprodensa. KpacHo-:KeaThIe COeP/KaT CoequHe-
HUA, KOTOPBIE 00eCIeUUBAaI0T MHOT00Opase OKPacoOK IIBETKOB H ILIO-
OB paCTeHWH. 3ejeHble ILJIACTHABI, WA XJOPOILIACTBI, COAEPIKAT
MUTMEHT XJOPO(MUINN, IPUAAIIIAA JHCTHAM U MOJOABIM CTeOIaAM
pacTeHUi 3esieHbIH IBeT. B Xjiopomacrax npu IIOMOIIH SHEPTUH COJI-
HEYHOTO cBeTa 00pasyioTcsa OpraHnYecKHe BeIlecTBa — YIJIEBOJbIL.

) ObA3aTensHOW YacTblo PacTUTENbHOM KNETKIA ABNAETCA BaKyOnb. DTO KPYMHbIA
ny3bipek, 3arnonHeHHbIM KNETOYHbIM COKOM, COCTaB KOTOPOro OTAMHAeTCs OT OKpY-
JKAIOLEN ero UMTonnasmel.

B umMTOnnasme KNeTtok oKoso agpa Haxo4uTCA KNeTOYHbIM LLeHTP. B kneTkax xu-
BOTHbIX M HM3LIMX PacTEHW B €ro COCTaB BXOAAT LeHTpuonn. KnetouHbln LeHTp
NMPUHUMaET y4acTne B geneHnn KneTk.



BaxHelimas yacTs KIeTKH — aapo. OGBIYHO OHO HAXOJIUTCH B IeH-
Tpe KaeTku. OZHAKO B KJIeTKAaX PaCTeHUH BHYTPEHHAA 4aCTh OOBIYHO
3aHATA KPYIHOM BAKYOJIbIO, IOITOMY SAPO PACIOIATAETCHA OKOJIO KJle-
TOYHOH MeMOpaHBI. AAPO COAEPIKUT OHO UM HECKOJLKO SAPBIIIEK.
B appe xpaHuTca HacJieACTBeHHas MHMOPMAIMA O AAHHOH KJETKe
u 00 opraHusMe B [eJIOM. «3anucaHa» 3Ta HHMQOPMAIIHA B MOJIEKYJIaX
HYKJEMHOBOM KHCJIOThI, KOTOPas BXOAUT B COCTAB XpOMOCOM (OT rpe-
YEecKOI'o «XpoMa» — IIBeT, «COMa» — TeJI0). XPOMOCOMBI CTAHOBATCSH
XOPOIIO 3aMEeTHLIMU BO BPeM:A JEJIeHUA KIEeTKH.

YcTaHOBIEHO, UTO BCE KJETKH TeJa KMBOTHBIX M BBICIIHX pacTe-
HUM MMEIOT ABOMHOM Habop XpoMOCOM, €ro NPHHATO 0003HAYATH 271.
HcraoyeHne COCTABIAIOT TOJIBKO IIOJOBEIE KJIETKH, B KOTOPBIX HAGop
XPOMOCOM OJVHAPHBIH, [I03TOMY €ro 0003HAYaT OJHON OYKBOU 7.
Yuco XpoMOCcOM IJIs KaXKJA0T0 BHAa OPraHU3MOB IOCTOAHHO U He 3a-
BHCHUT OT YPOBHSA ero opranmsanuu. Tak, y demoBexa 46 xpomocom,
y KypuIbl — 78, y 0BIibI — 54, y muMnauae — 48, y p:ku — 14, y ny-
6a — 24. B K1eTKax XpoMOCOMBI OJJHHAKOBOTO CTPOEHHA U pasMepa
00pas3yoT napsl. XpoMOCOMBI OJZHOM Mapbl Ha3bIBAIOT I'OMOJIOTUYHEI-
MH (OT I'PEYECKOT0 «I'OMOJIOTHA» — COOTBETCTBUE, COIJIACHE).

20000 OOOROBNOIOSIOEOIOTOIOPOINOPRSTIOSEOONOEOTOESOEONODPOSIOOSNOIEOTDPROONONOEDTOOTOTODR

B e D Bupyc — Hekneto4Has opmMa Xn3HW. BUpycsl (OT NaTUHCKOro «BUpPYC» —
), KaK yXe CKa3aHo paHee, MOryT CyLLecTBOBaTh TOMbKO B KNeTKax Apyrix opra-
HA3MOB — 3TO ONacHble BHYTPUKNETOYHbIE NapasnTbl. OHW BbI3bIBAIOT Takue 3abo-
NeBaHuA, Kak Kopb, ocna, nonvomuenur, rpunn, CMWL. CtpagatoT oT BUPYCOB He
TOMBKO MIOAW, HO U XXWMBOTHbIE, U pacTeHusa. BUpycbl 04eHb NPOCTO YCTPOEHbI: 3TO
MofeKyna HyKNemHOBOIM KMUCNOThI, 3aKio4eHHas B 3aluuTHylo benkosyto obonoy-
Ky. Hekotopble M3 HWUX UMeIOT cneumanbHbie npucnocobneHuns, obnervaiouime
NPOHWKHOBEHKME B KNETKY-X03AKHa.

BHE KJIeTKM-X0351MHa BMPYChbl HE MPOABNSIOT NPU3HAKOB XM3HW 1 BeayT cebs Kak
0OblYHble XMMMYeCcKme coeguHeHWMA.

MdarouuTtos (o1 rpedeckoro «hareo» — MnoXupaTs, KUUTO3» — KNeTka) — norno-
LLIeHME KNETKOWM KPYMHbBIX MONEKYS OPraHUYecknx BeLLecTB 1 Jaxe LUenbIX KNeTok.
B 3TOM npoLiecce HenocpeacTseHHoe y4acTue NPUHUMAET NnasMatndeckas Memo-
paHa. Mytem daroumnTosa NUTaloTCR MHOrMe npocrenture. Y No3BOHO4HbIX XUBOT-
HbIX CNOCODHOCTL K (ParounTo3y COXpaHWM NnLLIbL HEKOTOPbIe KNneTku. Hanpumep,
y YenoBeka 370 Benble KNeTKW KPoBY — NEeNKOUMTLI. 3axBaTbiBas W «noxupan» bo-
NIe3HETBOPHbIE MUKPOOPraHU3Mbl, OHW NPEAOXPaHAIOT HAaC OT ONacHbIX HMEKLMIA.
MuHOUMTO3 (OT rPEYeCKoro «MMHO» — NUTb) — 3aXBaT W NOITOLLEHWe KNeTKOW
KWOKOCTKM U pacTBOPEHHbIX B Hewn BeLwecrs.

29000 SO OOSRSIOIOOOSOSINOTOOSTONBRDROSIOSOTOTRDTPEEDS

peccevs e ®Daroyuntos
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Bupyc JI1CT, NnopaXKeHHbIN BUPYCOM
Taba4yHOM MO3anKK Taba4HOM MO3anKm

bakTepuodar —
BUpYC DakTepui

AnEHOBUPYC Bupyc TabayHoi

u@NOBEKa BEiaipaeT W MOZAMKAMCTIGNKINOT

npoc‘ryﬂly W rpunn Ang Co3aHnA APKOU
OKPaCKM HeKOTOPbIX
HOBbIX COPTOB
TIONbNaHoB
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@ ‘ lNpoBepbTe cBOU 3HaAHUA

1. Kaxwe uacTu 06s3aTeIbHBI IJISI KJIETOK BCEX JKUBBIX OprasmuamMosB?
2. BcnomawuTe, Kakas HayKa U3y4aeT CTPOeHNMe U (DYHKIIUHA KJIETOK.

3. Yro Takoe mIasmMaTHdecKas MeMOpaHa, KAKOBO ee 3HaUeHHe?

4. B uem cymHocTs haronuTosa?

5. KaxoBo cTpoeHue u 3HAYeHMEe IHTONIA3MBI?

6. B uem cocrour poss pubocoM B opraEuaMe?

7. KaxoBo cTpoenue u GyHKIIMH 9HIOILIA3MATHYECKOMH ceTn?

8. HagzoBuTte QyHKIUN TH30COM.

9. Yo mpexcraBasier coboit annapat ['oasAKH, KAKOBEI ero GyHKIHR?
10. Pacckaykure 0 3HAYEHHWM KJIETOYHOTO ALPA.

11. T'nme pacmosoeHO AAPHIIKO?

12. Yro Takoe XPOMOCOMBI, KAKOBA UX POJE B KJIEeTKe?

13. BomonauTte 3aganne N 13 na ¢. 10 (Pabouasa TeTpams).

14. BeiGepute npaBuiabHEIA oTBeT. Tect Ha ¢. 24, BapuanT 1 (TecToBse 3a-

IaHnsg).

& ll'lo.!:l,ymaﬁTe

B uem cxoficTBO M pasnuuue B CTPOEHHH PACTHTEILHON M YKUBOTHOL
KJIETOK?

esccecees) JJabopaTropHas pabora

-

Brinosrure pabory Ne 3 Ha c. 13—15 (Jla6opaTopabie paboTsI).

Pa6oTta c komnbloTepom

O6parurecs Kk aucky. VsyauTe MaTepuas ypoKa M BHINOIHATE IIPe-
JIO3KeHHBIe 3aJJaHusd.

MHTepHeT-ccbinka: http://sbio.info/page.php?id=17 (Crpoenue
KJIETKH).

L B N B
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KneTka — 370 UenoctHas cucrema. OBs3aTenbHbIMM HYacTAMM KNETKM ABMSA-

loTCA: MembpaHa, LMTonnasma v reHeTuyeckuin annapat (y spepHbIX opra-
HU3MOB 3TO FI,[J,pO). Bce OPraHM3Mbl NO CTPOEHWIO KNEeTKM Oendarcd Ha OBe

rpynnsl — posaepHoie (Ge3bsgepHble) U saepHble. Bupycsl He uMeloT
KNETOYHOTO CTPOEHUS. XPOMOCOMbI — HOCUTENW HacNenCTBEHHOW UHGOp-
MaLmn.



4. JeneHune KneTku

JleneHEne — 3TO BajKHelIIee CBONCTBO KJIETOK,
0e3 Hero ObLIM OBl HEBO3MOXKHBI POCT U pasBUTHE
MHOTOKJIETOUHBIX OPraHM3MOB, 3aMeHa M BOCCTa-
HOBJIEHHE OTHeJbHBIX KJIETOK, TKaHel U faxe Ie-
JIBIX OPraHoB. BecrmoMHNTe, KAK OTpacTaeT y sAllepH-
LI XBOCT, KOTOpPBIII OHa oTOpocuia, clacadch OT
XHUIMHUKA, WK KaK 3apacTaeT paHKa Ha Balleil Ko-
JKe 1ocJie mopesa. [leseHne KJIeTOK JIEXKUT U B OCHO-
Bé PAa3MHOKEHHUS OPraHu3MOB.

» Pasnuyaior 4Ba OCHOBHBIX TVNa AeneHns — MuTo3 (ot rpe-
4ECKOro «MUTOC» — HUTb) U Meno3 (OT rpeyeckoro «Memno-
3UC» — yMeHblueHKe). B pesynsrate MuTo3a 13 0OQHON Ma-
TEPUHCKOM KneTku obpasylotcs ase podepHue. MNpu 3ToMm
4MCNIO XPOMOCOM B 0Denx JoHepHMX KIeTKax Takoe Xe, Kak
M B MAaTepuHCKOM KINEeTKe, T. . AOYepHUe WU MaTepyHCKas
KNETKM OAMHAKOBSI.

B pe3ynsrate menosa 0bpasyloTcs He e, a HeTbipe KNeTku,
Kax[1as M3 KOTOpbIX MMEeT BABOE MeHbLLEe No CPaBHeHMIo
C MaTepPUHCKOIN KNIETKON KONMYECTBO XPOMOCOM.

BaxHylo ponb B NpoLecce AeneHns KNeTok BbINONHSAIOT XPo-
MOCOMbI: UMEHHO OHW 0BecrneymBaloT nepenady Hacneact-
BEHHOW MH(OPMALMK OT NOKONEHUS K NOKOMNEHMIO.

MwuTo3

B nepvoa mexay ndeneHusamu (a OH y KNETOK pacTeHuin
N KMBOTHBIX MOXET mpogonxateca Ao 20 4acoB) Knetka
pacTeT v roTOBUTCA K HOBOMY AeneHwto. B 310 BpemMs B Hel
obpasyetcs MHOro Benkos, BaxHenLKe opraHovabl yaBan-
BaIOTCA. Y1BaMBAIOTCH M XPOMOCOMbI: TEMNepb Kaxas cocro-

XPOMOCOMbI PacxoanTca
K Nonocam Knetku
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UT 13 ABYX AOYEPHMX XPOMOCOM, WUNK XpoMaTia. Pasnmyalor YeTbipe nocnenoBa-
TenbHble a3bl MUTO3a; UX 0BLLas NPOAOIXUTENBHOCTL Pa3Has y Pa3Hbix OpraHm3-
MOB, B DOMbLUEIA CTENEHM OHa 3aBMCUT OT BHELLIHUX YCIIOBMIA, B YaCTHOCTW OT Temne-
paTypbl. BOT Kak NpoTeKaeT MUTO3 B >KMBOTHOW KNeTKe.

1. LleHTpMonM pacxodaTtcs K Nonocam KNeTku; NOABAAIOTCA BepeTeHa AeneHuns,
XPOMOCOMbI XOPOLLIO 3aMETHbI, BUAHO, YTO OHW ABONHbIE; AaepHas obonoyka pac-
TBOPAETCA, AAPLILIKO MCHe3aeT.

2. XpOMOCOMBI pacrnonaraloTca No 3KBaTopy KNETKU, NPUKPENIATCA K HATAM Be-
peteHa AeneHuns.

3. Xpomatuibl (ao4vepHue Xxpomocombl) Bnarodaps BepereHaMm AeneHns pacxo-
OATCA K NoocaMm KeTku.

4. BepeTeHa OeneHva ncyesaloT, obpasyroTca anepHble 0BoNoYKK BOKpYr paso-
LWeALWNXCA XPOMOCOM; AeUTCA LMToNnIasma; opopmMnaTca JO4epHWE KNETKN.

Mei03 B KJIeTKe XXMBOTHOIO OpraHn3ma

Meio3 COCTOWUT K3 ABYX NOCNeA0BaTeNlbHbIX AENeHWA, HO YOBOEHME XPOMOCOM
NPOUCXOAMUT TONBKO OAMH pa3, Nepes NepsbiM AeneHnem. Mostomy obpasosas-
LIMeCA KNETKWN COAep’KaT NOMOBMUHHbIN MO CPABHEHWMIO C UCXOQHOW KNETKON Habop
XpOMOCcoMm (n).

| peneHwne
Mepen nepsbimM geneHneM NMPOUCXOANT yABOEHUE XPOMOCOM

1. XpOMOCOMbI XOPOLO 3ameTHbl. [OMONOrMYHbIE XPOMOCOMbI
0bpa3yioT napbl, TECHO Npuneras Apyr K Apyry 1 nepekpy4nsanco
no BCer OnHe.

Kaxpas xpomMocomMa COCTOUT U3 ABYX XpoMaTu,.

TOMONOrMYHbIe XPOMOCOMbI 0BMeHMBatoTCA Mexay coboin ydact-
KamMu U pazgensioTcs.

2. [Napbl rOMONOrM4HbLIX XPOMOCOM BbICTPaUBAIOTCA MO 3KBATOPY.




3. [OMONOrM4YHbIE XPOMOCOMbI, COCTOALLME U3 OBYX XpOMaTh, PacxodaTca K no-
nocaMm. PacxoxaeHne Kaxaom napbl NPOUCXOAMUT HE3aBUCMMO OT XPOMOCOM ApY-
rvMx nap.

4. Obpa3sylTca AoYepHMe KNeTku C YMEeHblUeHHbIM BABOE HWCIOM XPOMOCOM,
Kax[as 13 KOTOPbIX COCTOMT U3 ABYX XpoMaTtua,.

Il peneHune

YaBoeHusi XpOMOCOM He NPOUCXO[NT

1. Xpomocombl BUIHbI, saepHas obonoyka paspyllaeTcs. AOpPbILKO MCHe3aeT.
Obpas3syioTcs BepeTeHa AeneHms.

2. XpOMOCOMbI BbICTPAMBAIOTCS MO 3KBATOPY, NPUKPENNAIOTCH K HUTAM BEPETEHA.
3. Xpomatnbl XpPOMOCOM B 0DeMX LO4EePHNX KNETKaxX PacxOAATCA K MOMocam.
4. Obpa3yioTcs YeTbipe KIETKMU C OAMHapHsIM Habopom xpomocom. M3 3Tux kne-
TOK (POPMUPYIOTCA NONOBbIE KNETKM.

Mpy CAUAHMKA NONOBBIX KNETOK YKCIO XPOMOCOM BO BHOBL 0Opa3oBaBLUencs KneT-
ke BoccraHasnmsaetcs. €
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NMpoBepbTe CBOU 3HAHUSA
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KakoBa poJib IeJIeHus KJIETOK B YKM3HHU OPTaHU3MOB?
HazoBuTe OCHOBHEBIE THIILI JeJIeHUA KJIETOK.

Yro Trakoe MUTO3?

Y0 NPOMCXOAUT B KJIETKE Mepel AeJeHueM?

I'me HAXOAATCA XPOMOCOMBI?

Yro Takoe xpoMaTuga?

Yro Takoe Meioa?

Yem MHUTO3 OTIHUaETCA OT Meiioza?

CKOJBKO KJIeTOK o0pasyeTcs B Pe3yJbTaTe MUTO3a U Meifoza?
Brinonaure 3aganune Ne 18 na c. 13 (Pabouas rerpans).

Bri6epure npasunbubiii orser. Tect Ha c. 37—38, BapuasT 1 (Tec-
TOBbBIE 3a/JaHUs).

@ i Nopymante

KaxoBa 6uosiornueckas pojab MUTO3a U Meiio3a?

@ PaboTta ¢ KOMMNbIOTEPOM

Ob6parutecs Kk aucky. Visyuure MaTepual ypOKa U BBINOJHHUTE
npeaJioyKeHHbIe 3aJaHuIA.

UntepHer-ccbinka: http://molbiol.ru/pictures/list_biochem.html
(Meragasa MuTO3a).

eoe eSO BBR
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[leneHwme KNeTku nexuT B OCHOBE poCTa, pasMHOXeHWA WU MHOMBUAOY-

anbHOro Pa3BUTUSA OpraHu3mMoB. MeWno3 CBA3aH C Pa3MHOXEHWEeM,
B pe3ynkTaTe ero 06pasyioTcs KNeTku ¢ oAnHapHbIM HabopoM XPOMOCOoM:
y XWBOTHBIX —MONOBbIE KNETKU, @ Y pacTeHnin — cnopbl. MuTtos obecre-
4MBaeT NOCTOAHHOE KONMMYeCTBO XPOMOCOM BO BCEX KNETKax opraHu3ma.
KreTku, BO3HMKaIOLME B pe3ynbTaTte MUTO3a, MMeloT BOVMHOM Habop xpo-
MOCOM.



5. TkaHu pacTeHUn N XXMBOTHbIX

Br1 yixe 3Haere, 4TO BCe XKMBBIE OPraHU3MEL IO CBO-
eMy CTPOEHHIO JeJIAT Ha ABe O0oJIbilye IPyNIbl — OJ-
HOKJIETOYHBIE M MHOTOKJIeTOuHBIe. Tena OZHOKJe-
TOYHBIX OPraHu3MOB COCTOAT U3 OILHOfI-e,HI/IHCTBEH-
HOH KJIeTKH, B KOTOPOH MPOTEKAIOT BCE TPOIECCHI
JKUBHEAeATeIbHOCTH.

HWuaue 006CTOUT Je0 Y MHOIOKJIETOYHBIX Opra-
HU3MOB. X Tesa cOCTOAT M3 MHOYKeCTBa Pas3jnd-
HBIX KJeTok. Tak, B opraHusMe deJsioBeKa Oosee
100 TpunnuoHOB KieToK. Karkmas KJieTKa MHOTO-
KJETOYHOI'0 OPraHu3Ma HMeeT CBOK «CIelHab-
HOCThb», T. €. BBIIOJHSET CTPOTO OIpeleJeHHYIO
dyHEIMIO — pabdory. OmHM cay:kaT OIIOpoi Tena,
apyrue obecreynBaloT MepeaBUIKeHue BeIecTB, MH-
HieBapeHue, PasMHOMKeHUe OpraHuaMa u MHOTHe
aApyrue GyHKIUAN,

T'pynma KJeToK, CXOZHBIX IO paamMepaM, CTpoe-
HUIO ¥ BBIMOJHAEMBIM (QYHKIIHAM, 00pasyeT TKaHb.
Knerkn omHOM TKaHHM COeQHHEHBI MEXKIV Co00i
MEeSKKJIeTOUYHBIM BEelIeCTBOM.

IlaBaiiTe 3aryisHeM BHYTPh PacT€HUA M IIOCMOT-
PHM, KaK YCTPOEHBI €70 TKaHU.

Bor nepex HaMu KOHYUKH KOpHA U nobera. OHH
o0pa3oBaHbl MEIKHMMH, MOCTOAHHO HeNANIMMUCS
KJeTKAMHK ¢ KPYIHBIMHM AJpaMH, B UX IIATOILIa3Me
coBceM HET BakyoJeili. 9To oOpasoBaTeJabHasd
TKaHb, JleJIeHHe ee KJIeTOK o0ecnedyuBaeT POCT pac-
TeHuA. VI3 Hee, HAIpUMED, IEJIUKOM COCTOMT 3apo-
JBILI PACTEHUSA.

3anmuIaT pacTeHHA OT HebJIaronpuATHBIX BO3-
JEeHCTBHII, OT HOBPEXJeHH!l INOKPOBHbIE THKaHH.
Onu obpasoBaHbl KaK JKUBBIMH, TAK U MEPTBBIMU
KJIeTKaMu. ToJicThie ¥ IIPOYHBIE 000J0UYKH MEPTBBIX
KJIETOK He IIPOIIYCKAlT HU BOAYy, HU BO3aAyx. OHHU
O4YeHb IIPOYHO COENWHEHBI APYr ¢ apyrom. Taryio
IIOKPOBHYIO TKAHBb HA3KIBAIOT IIPOoOKOi. OHA XOPOIIIO
pasBHUTA Ha CTBOJIAX JEePEBLEB.

W3 XUBBIX KJIETOK COCTOUT KOXKHUIlA — IMOKPOB-
Hafdg TKAHb JIUCTHEB U MOJIOALIX cTelJIei.

BhINOMHAIOT MOKPOBHBIE TKAHHU U Apyrue (yHK-
UK. Yyepe3 ClelUaJlbHble 00pa3oBaHusd — YCTHHIIA
U YeYeBUYKH — PACTEHHA ABINIAT, UCTIAPAIOT BOLY.

OpHOKNeTo4YHble
OpraHn3mbil

ConHe4yHuk

Ameba
pPakoBWHHasn

PacTtutenbHbie KNeTKn

CutoBmaoHan
KneTka

3amblKatoLme
KNeTk
yCcTbMua



TKAHW MNokposHas
PACTEHWNIA TKaHb .
MexaHun4eckan

TKaHb

MexaHn4eckasn
TKaHb

&
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Koxxuma jaucra BbIZENAE€T BOCKOOOpasHOe BellecTBO, KOTOpoe IIpe-
IIATCTBYET U30BITOYHOMY UCIIAPDEHHIO BOAEI C €70 IIOBEPXHOCTH B YKap-
KVIO IIOTOAY.

Omopy pacTeHHMIO W ero opraHaM NpHIAaeT MeXaHH4YecKas TKaHb.
KleTku ee MMeIOT yTOJIIEHHBIE, OJPeBECHEBIIe 000JI0YKH, & HKUBOE
colep:KMMOe B HUX 4acTo orcyrcreyer. [Ipeacrasierne o NpOYHOCTH
MeXaHMYeCKOH TKaHW Bbl MOXKeTe IMOJYYHTh, paszbmBas CKODPJIYILY
IrpenKoro opexa, KOCTOUKY a0puKoca — B HHUX cojep:Karcsa ocobbie
KaMeHHCThIe KJIeTKH. A B cTelJie OIIOPHYIO POJIB UTPAIOT BHEITAHYTHIE
KJIETKH — MeXaHWYeCcKUe BOJIOKHA.

Bopa, pacTBOpeHHBIE B Heii MUHEDAJIbHbIE U OPraHUYeCcKHe BelecT-
Ba NepeABHUIalTCA IO MPOBOAAIMM TKaHAM. KieTku mpoBopsiei
TKAHM MOTYT OBITH KaK JXHBBEIMH, TaK U MepTBBIMU. VI3 :KUBBEIX KJle-
TOK COCTOMUT Jy0, IMPOBOAAINIMI OopraHuuecKkue BelecTBa. M3 mepr-
BBIX — JPEBECHHA, IPOBOAAINAS BOAY C MHHEPAJIbHBIMH BeIl[eCTBAMMU.
Knerkm ny0a u ApeBecHHBI BHEIIHe HANOMHHAOT TpyOourmu. Taxn
aTHX TKaHe# (IpOoBOAANINE MYYKH) UAYT IO BCeMy PACTeHHIO — OT
KOpPHA B cTebesb U JUCTHA.

M#AKOTE JTHCTHEB U ILIONOB, MATKIE YaCcTH IIBEeTKA, [VIABHYIO Maccy
KODBI U CepALeBUHBI credieil, KopHsa 00pasyeT ocHOBHaA TKaHb. Ee
(DyHKIIMH O4eHBb Pa3HOOOpas3Hbl, HO rJIaBHAA — oOpasoBaHHMe U HAKOII-
JIeHHe IMATATEJbHBIX BelllecTB. B KieTKax MAKOTH JIMCTA COAepKaTcs
XJIOPOILIACTEI — OPraHOM/BI, KOTOPBIE YUACTBYIOT B 00pa30BaHUM IIH-
TaTeJIbHBIX BEIIECTB B IIpolecce (OTOCHHTE3A.

MNpoeopsLLas ObpasoBatensHas
TKaHb TKaHb




TKAHW XMNBOTHbIX

HepsHad TKaHb

KocTHas TkaHb

[Magkas Mbilua

XpsLuesas TKaHb
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Teneps paccMOTPHM 0COGEHHOCTH CTPOEHUSA TKAHEH XHBOTHBIX OD-
rasu3MoB. Pasnuuaior yeTsipe THHa KUBOTHBIX TKAHEH — JIIHTE IN-
aNbHYI0, COEIHHUTENbHYIO, MBIIIIEYHYIO U HEPBHYIO.

Hapy:xHuyio moBepxHOCTH TeJla KUBOTHBIX, a8 TAKXKe ITOJOCTH BHYT-
PEHHHX OpPraHoOB, HANPHUMED POTOBYIO INOJOCTh, IOJIOCTh KeJyAKAa,
KUIIeYHUKa, BBICTHUJIAET JMUTEJHaJbHAdA TKaHb., KJIeTKH ee Oo4YeHB
ILJIOTHO IPUJIETAIOT APYT K APYTY, 8 MEKKJIETOUHOE BEIleCTBO IIOUYTH
orcyrcrByer. Takoe cTpoeHMe 0GecrieunBaeT 3aIUTy HUMeTesKaIIX
TKaHel OT BBICBIXaHUA, IPOHUKHOBEHUS MHKDPOOOB, MEXaHUYECKUX
noBpe:xaeHuii. Ilpu nmoBpexzeEnn snuTeIMANbHBIE KJIETKH OLICTPO
3aMeIlalTCs HOBBIMHU. ONHTeNIHaNbHAsi TKAHb y4acTBYeT M B (op-
MHPOBaHHUH JKEJIE3 — CHIOHHBIX, IIOTOBBIX, IOAMKENYI0YHOM, IeYeHH!
¥ IPYruX, KOTOpble 00pa3yloT BasKHbIE IJIs1 OPraHu3Ma BellecTBa.

OmnopHyio u 3aIUTHYIO )YHKIHIO B OPTaHU3Me KHBOTHBIX BBIIIO/I-
HAET COeMHUTeAbHasA TKaHb. OHa )Ke B BHAUUTEJNHBHOMN CTeIIeHH OIIpe-
AensgeT U (oOpMy HUX Tesla, MOMKET CHAYIKUTHL DHEPreTHYECKHM Iero
¥ IPefoOXPaHATh OPraHu3M OT norepu Temsaa. K sTtoMmy TUmy oTHOCAT-
CsA KOCTHadA TKaHb, XPAI, XUPOBas TKaHb, KPOBb U Apyrue. Heemor-
psA Ha 6osb1I0e MHOT0OGpa3ue, Bce BUIBI CORNUHUTEIBHON TKAHHA 00'h-
eIUHAET OJHA OCOOEHHOCTh — HAJIWYNE DOJBIION0 KOJMUYECTBA M-
KJeTouHoro BemjectBa. OHO MoKeT OLITHL NJOTHBIM, KaK B KOCTHOIM
TKaHH, DBIXJIBIM, KaK B TKAHAX, 3all0JHAIOIIMX IIPOCTPAHCTBO MEXKIY
OpraHaMH, U XHJIKHUM, KaK B KPOBH.

3nutenmansHas TkaHb

Kuposas TkaHb
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BaskHas 0cOOEHHOCTH KMBOTHBIX — MX CIIOCOOHOCTE K IepeiBHKe-
Huo. [[BMKeHre GOIbIINHCTBA YKHBOTHBIX — Pe3yJIbTAT COKpalleHui
MBITII. MBIIIIILI COCTOAT M3 MBIIIEYHOM TKaHU. PazinnyaroT riiaixky:o
1 IIOMEePeYHOIIOI0CATYO0 MBIIIeYHbIe TKaHH. VIX OCHOBHOE CBOMCTBO —
BO30YIMMOCTh M COKPATHMOCTb.

Knerku riagkoil MBIIIEYHON TKAaHU OJHOAJEPHBIE; OHH COKpAalla-
I0TCS OUYeHBb MeJJIEHHO, HO MOTYT JOJIT0 OCTABAThCA B COKPAIIeHHOM
cocTosann. UMeHHO riajKkue MBIIIIEI 00ecIednBaioOT IIPOAOIKUTEIb-
HOe CMBIKaHHe CTBOPOK PAKOBHMH MOJIJIIOCKOB, CYyKeHHe M pacliupe-
HHEe KPOBEHOCHBIX COCY/OB Yy UeIOBeKaA.

IlomepeyHomosIOCaTAA MBIIIIA COCTOUT M3 MHOIOSIIEPHBIX KJETOK,
MMeIOINX NOIepPedHON0JIOCATYIO HCUePYEeHHOCTh, — OTCI0Za U Ha3Ba-
HUe TKaHu. IMeHHO ¢ MX COKPaAlIeHHAMHU CBA3aHbI OBICTPBIE JBHXKE-
HUA MHOTOUMCJIEHHBIX YJIEHHCTOHOTMX (HACEKOMBIE, PaKH, MayKH)
M TO3BOHOUYHBIX. BCIIOMHHTE CTPEMUTEJLHBIN II0JIeT CTPEKO3BI, Jac-
TOYKH, Oer aHTHJIONEI, renapaal

ITonepeuHOoIOCATAS MBIIIIA MOXKET MIHOBEHHO COKpamaThCa —
B TBICAYY pas OvicTpee, ueM IJiagKas.

HepBHaa TKaHb 00pasyeT HEPBHYIO CHCTeMY XHBOTHOrOo. Ee oCHOBY
COCTABJISAIOT HEPBHBIE KjeTKU. Jlrobad HepBHAA KJETKA HMeeT Teso
¥ MHOTOUYMCJIEHHBIE OTPOCTKH PasjudyHoi fauHbl. OauH 13 HUX 00BIYHO
0coOeHHO JJIMHHBINA, OH MOKET JOCTUTaTh B IJINHY OT HeCKOJIBKHUX CAHTH-
MeTpOB JI0 HECKOJBKUX MeTPOB, KakK, HampuMep, y xkupada. OcHoBHBIE
CBOMCTBA HEPBHOM KJIETKH — 9TO BO30YAMMOCTE ¥ IIPOBOAUMOCTb.

) 3apofbiil PacTeHWa LeNMKOM COCTOUT 13 obpa3oaTtenbHoW TkaHW. 1o Mepe ero
pa3suTaA Bonbluas ee 4acTb Npeobpasyerca B Apyrve Bl TKaHewW, HO Aaxe B ca-
MOM CTapoM [iepese ocTaeTcs obpasoBaTefibHas TKaHb: OHa COXPaHAETCA Ha Bep-
XylLLKax Bcex noberos, BO BCeX MOYKaX, Ha KOH4MKax KopHen, B kambun — knet-
Kax, obecnevmsalolmx pocT gepesa B TONUMHY.

Y 3apofbllen BCex MO3BOHOHHBIX CKENET COCTOWT U3 XPALLA, KOTOPbIN No Mepe
Pa3BUTLA 3aMEHAETCA KOCTHOW TKaHblo. Vckio4eHe CoCTaBnAIoT akysbl U CKaTbl —
Y HIX CKENEeT OCTAeTCs XPALLEBLIM A0 KOHLA XN3HW.

B MbllUeYHbIX TKaHAx HaxoauTcs Oonbluoe KONMYECTBO NapansienbHo pacnono-
XEHHbIX COKPATUTENbHbLIX BONMOKOH. IMEHHO WX COKpalueHue, Npu KOTOPOM OHW
CTAHOBATCA KOPOYE U TONLLE, MO3BONAET MbILLE NPOU3BOANTL MEXaHWMHeCKyIo pa-

Gory. £

@ I MpoBepbTe cBOU 3HaAHUSA

1. Yro Takoe TKaHb?

2. Kaxue TKaHU KMBOTHBLIX OPraHU3MOB BBI 3HaeTe?

3. HaszsoBuTe 0cO0@HHOCTH CTPOEHUS SIHUTEIHAJIBHON TKaHH.
4. Kaxue oprausl 06pasoBaHbl COEJUHUTEIbHOM TKAHBIO?
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5. Yro Takoe KpPOBL?

6. KakoBBI OCHOBHBIE CBOMCTBA MBIIIIEYHON THAHN?
7. Kak ycTpoeHBI HepBHEIE KIETKH?

8. Kaxwue TUIIBI TKAHEN BCTpeUAKOTCA Yy PACTEHHIH?
9

. B ueM 0coOeHHOCTH CTPOEHHs 00pasoBaTEJIbHOM TKAHHW DACTHTENb-
HBIX OPraHU3MOB?

10. B xaxux yacTsaX pacTeHHMA HaXOAUTCA 00pa3oBaTeJIbHAA TKAHb?
11. Kaxas Tkaub ofecreyuBaeT OMOpy Tesla PACTEHHA H ero opraHos?

12. HasoBuTe TKaHb, IO KOTOPOM B pACTeHHUAX IEepeJBUTAIOTCH BOJA,
MHHEepaJIbHbIE COJIH U OpraHWYecKre BelllecTBa.

13. Bruimonuwure 3azanus Ne 22, 23 ma c. 15 (Pa6ouasa Terpans).
14. Bribepure npaBuabHEIA oTBeT. Tect Ha ¢. 44—46, BapuanT 1 (Tecro-

BBIE 3aJaHHA).

1. Kax 0co0eHHOCTH CTPOEHHSA TKaHe! CBA3aHbI C BBINOJHAEMBIMH
MU QYHKIIHAMU?

2. KaKoe 3HaAUeHHNe Jd MHOT'OKJIETOUYHOI'O OpPraHM3Ma HMeeT CIIeln-
aam3anus KJIeTok?

NMopymaute

» o ¢ ) JTaboparopHas pabora

BrimonauTe padory Ne 5 Ha ¢. 17—18 u Ne 6 5a ¢. 19—20 (JIabopa-
TOpPHBIE PAbOTHI).

@ PaGoTta c KoMmnblOTEPOM

e '-Oﬁpamrecr: K aucky. VIgyunTe MaTepHas ypoOKa WM BBINOJHUTE
| IpeaIoXKeHHBIe 3aJaHuA.
@ UHTepHeT-ccbinka: http://nauka.relis.ru/08/0404,/08404016.

.htm (Hepprasa Tkaas), http://botweb.uwsp.edu/Anatomy/ (Tka-
" HU pacTeHUM).

TkaHb — 3TO Tpynna KneTtok, CXOAHbIX MO pa3Mepam, CTPOEHUIO
1 BbIMONHAEMbIM QYHKUMAM. KneTku TkaHen coefuHeHbl Mexay cobow
MEXKJIETOYHbIM BellecTsoM. B pacteHusax pasnunyaioT obpasoBaTensHyio,
OCHOBHYIO, NMOKPOBHYIO, MEXaHUYECKYIO ¥ NPOBOAALLYIO TKaHW, Y XMBOT-
HbIX — 3MUTENNANbHYIO, COBANHNUTENbBHYIO, MbILLEYHYIO M HEPBHYIO TKAHW.
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TMbl KOPHEBbI>
6. OpraHbl LLBETKOBbIX CUCTEM

pacteHun

Tesn0 MHOTOKJIETOUHBIX OPraHM3MOB COCTOUT U3
oprasnoB. OpraH (OT rpedYecKoro «OpraHoH» — OpY-
[ve, UHCTPYMEHT) — 3TO YacTh TeJja, BBIIOJIHAIO-
mias ompefaeneHHble (yHKOuUM. Hanpumep, y mo-
3BOHOYHEBIX YKMBOTHBIX OpPTaHBI — 3TO cepine, Iod-
KH, JerKue, »KeJy/IOK; V I[BETKOBBIX PACTEeHUH —
nobern, KOpHHU, IBETKH, ILJIOJALI ¢ ceMeHaMu. Kaix-
IBIM Oprad MMeeT OIpe/ileIeHHOe CTPOeHue, (hopmy
U PACIIOJIOXKEeHHe B OPraHu3Me.

PaccMmoTpuM 0c06eHHOCTH CTPOEHHU S XOPOIIIO U3-
BECTHOT'O BaM IIBETKOBOT'O pacTeHNA (hHaJIKH TPeX-
nBeTHOH. lIBeTKOBBIE — 3TO caMasg MHOTOUYHMCJIEH-
Had ¥ paclupocTpaHeHHAas Ha 3eMJie I'PyIIa 3ele-
HBIX pacTeHu# (0K010 250 ThIC. BHIOB), HMEIOIIIHUX
IIBETKH, U3 KOTOPBIX IIOCJIE OTIBEeTaHHA oOpasy-
IOTCA ILJIOALI C CeMEeHaMU.

Pacrenme ykpemssercs B HO4YBe € MOMOIIBIO
kopHa. OH, KaK AKOPB, IPOYHO YAEPIKHUBAET ero.
MHorouuc/ieHHble PAa3BETBJICHUA KOPHA 00pasyoT
KOPDHeBYI0 cHcTeMy. B Heil pasinyaioT riiaBHBINH,
OOKOBEIE ¥ IPUIATOYHBIE KOPHU. KOPHEBBIE CHCTE-
MBI OBIBAIOT CTEPIKHEBBIMH — € XOPOIIIO PA3BHUTHIM
rJIaBHBIM KOpHeM (JonuH, (acoiib, OIYBAHYHK)
1 MOYKOBATBIMH — C HeJOpPa3BHUTHIM MJIH PAHO OT-
MHPAIOIUM IJIABHBEIM KOpHeM (puc, NIIeHHIIA,
ayk). MonjHas KopHeBas cucTeMa He TOJBKO yIep-
JKHUBAaeT pacTeHHe B IOYBe, HO U MOTJIOIIAET U3 Hee
BOJY U PACTBOPEHHLIE B HEell IUTATEIbHBIE BEIIeCT-
Ba. ¥ HEKOTOPHIX pPacTeHUil, HAIIDUMEp Yy peauca,
MOPKOBH, CBeKJIbl, M3 IVIABHOI'O KOPHS ¥ OCHOBA- BUbl KOPHEN
HUA nobera o0pasylTCA KOPHEIIOAbI, KOTOpLIE
CAYXAT MEeCTOM 3alacaHHWsA NHTATeJbHBIX Be- |IPVAAATONHbIE
IIeCTB. ¥ reOpruHa INUTaTeIbHbIE BEllecTBa OTKJIA-
OBIBAIOTCSA B IPUAATOUYHEIX KOPHAX, KOTOPLIE IIpe-
BpPAaIllalOTCA B KOPHEBbIE MIUIIKH.

CrepxHeBas

bokoBble KOpHM

[MaBHbIN KOpPeHb
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KopHeBas
cnucrema

PACTEHME — LIENOCTHbIV OPTAHMU3M

Mober

KopHeBble
KnyOHM
(wniwku)

KopHu-

npuuenku

KopHu-
[bixatensHele NOANOPKA

KOPHM (xomynbHble




NPOLOSbHbIN
CPE3
KOPHA

HexoTropsle TponuuecKkue ApeBecHbIE PACTEHUSA,
JKUBYIIME HA 3aTOMJISeMbIX MOPCKUMU NPUIUBAMA
nmobepexkbAX, 06pPasyOT AbIXaTelbHbIe KOPHH, pac-
TYILle BEPTUKAJIbHO BBEPX. ITH KOPHH, IIOJHUMA-
sCh HaJ BOJMOM WM IIOYBOM, MOTJOIIAIT BO3AYX
“ cHabXKawT MM NOOA3EeMHBIE YAaCTH PACTEHHUS.
Y Apyrux pacTeHMi (HampuMmep, V TPOIHYECKOTO
DaHbAHA) — KOPHU-MOAIOPKH. PacTeHus co cja-
6bIM cTebneM (HampuMep, ILTION]) ¢ MOMOINBIO Kop- |30Ha
Heli-IPUIENOK TMOAHMMAIOTCA BBepX IO cTeHam, | POBEAGHUA
CTBOJIAM PACTeHUH-COCeIei.

KoHYMK KOpHA NOKPBIT KOPHEBHIM YeXJIHKOM,
OH 3alUIIaeT KJIeTKH 30HEI JeJIeHHA OT MeXaHude-
CKMX NoBpexJeHu. KIeTKy 30HBI JeJIeHHA IMOCTO-
SIHHO JeNIATCS, HaBas HAYAJIO BCEM KJIETKAM KOPHH.
Hapn 3oHOM fgeneHMsA HaXOOUTCs 30HA pocta. Ee
KJIeTKH BLITATUBAIOTCA B JJIMHY, 00ecIIednBasd 3THM
pocT KopHA. HeKoTophie KJIeTKH elfe mMpoaoIKaloT
IeJINThCA. B 30He BcachIBAHHMA KJIETKU HAPYKHOI'O
ca0a 00pasyioT BBIPDOCTHEI — KOPHEBBIE BOJIOCKH.
OHHM BCcAcCHIBAIOT U3 IMOYBLI BOAY C PACTBOPEHHBLIMH
B Hell MUHepaJdbHBIMHU cosaiMu. KopHeBEIe BOJIOCKHA
YBEJIMYHMBAIOT BCACHIBAIOIIYI0 MOBEPXHOCTHL KODPHA
B COTHH pa3. B leHTpe KOpHA PacIoJIOKeHbl IIPOBO-
AdAlMe TKaHWU: IpeBecuHa, Mo KOTOPOii mepeaBura-
eTcs BOJA C PACTBOPEHHBIMHU B HEHl MHUHePaJIbHBIMH
BelllecCTBaMHu, U Jy0, II0 KOTOPOMY IepeMeIfalnTca
OpraHuYecKue BeIllecTBa.

KopHesow
YexnuK

KoH41K
KOPH#A nof,
MWKPOCKOMOM
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Koxunua

Kopa

Knetku
nyba

bBokoBow
KOpeHb

Cocyublw‘
.. JpeBechHb

KopHeBtle
BONOCKM

30Ha
nenexHuns

KopHu-
noanopKn
DaHbsHa




MOBET

Cre6ens & ;
fncr

KnybHu kaptodens
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OpyruM Ba)XKHBIM OPraHOM pACTeHUS SABJIAETCH
noder. OH cocTONT 13 cTeDJIdA, JUCTHEB U IIOYEK.

Crebesib BLIHOCUT JINCTHA K CBETY, HA HEM PAaCIIO-
JIaraloTcs IIOYKH, pa3BUBaIOMIueca U3 HUX OOKOBEIE
nobern, IBeTKH ¥ IIoAbl. OH CIYEKHUT pacTeHHIO
OIOpO¥, CBA3LIBAET MeXKay co00oil Bce ero 4acTu;
110 HEMY IepPeJABUralTCs BOJA, MUHEeDAJbHEIE U Op-
ranuyeckme Bemlectsa. [1o xapakTepy pocra crebin
OBIBAIOT IPAMOCTOAYMMM, BBIOIUMUCH, ITOJIZYUH-
MU, HEIIARIUMACA U T. 1. MoJoasle OZHOJETHHE
cTebiu TUOBI CHAPYXKH MOKPBITHI KOMKHIEH, KOTO-
pas co BpeMeHEeM 3aMelllaeTcsA MEePTBBIMU KJIeTKaMHI
npooxu. Koxxuna 1 npodka — 3T0 HOKPOBHBIE TKa-
uu. ITox npobkoii pacnonaraercsa kopa. Ee BHyTpeH-
HAA 4aCTh — 3TO Jy0, 10 KOTOPOMY ITIepeMeINalTCA
OopraHMYecKue BermmecTBa. Hapaay ¢ IpOBOAAINNMU
KJIeTKaMu B cocraB Jiyba BXOAAT OIpeBEeCHEBIIINE
BOJIOKHA, TIpHAAInue cTedJii0 nmpouHocThk. /Ipese-
CHHA — OCHOBHAS Y4acThb cTedJidA, B ee COCTaB BXOLAT
COCY/IbI 1 MeXaHWYecKHue BoJoKHa. Mexay ayboMm u
IpeBecHHOM HaxomuTcAa KaMOuit — cJoil o6pa3oBa-
TeJBLHOM TKaHH, JeANHecAd KJIeTKH KOTOPOil JaioT
HAYaJIo KJaeTKaM ayba 1 ApeBecuHLI. B neHTpe cTeb-
JIA PACIIOIOMeHa cepalleBHHA, o0pasoBaHHAA KJIET-
KaMH OCHOBHOH TKaHW, BBINOJHAMINEH (QYHKIUIO
3arnacasusa MUTATeJ]bHBIX BEIIEeCTB.

Hexoropsle pacTeHHMs HAPAAY € HaJA3eMHBIMU
HMEeIT TaKiKe IMoA3eMHEIe Mo0eru, B KOTOPBIX OT-
KJIQJBIBAIOTCA 3allaCHBIE BeIllecTBa. JTO, HAIPUMeED,
KayOHN KapTodeis, KOPHEBHINE UpHcCa.

KopHesuiLe npuca



MHOIOOBPA3ME MOBENOB

[MpamMocToaymn
nober

Kopa (ny6)

Kambui

JpesecuHa

BTOPUYHOE
CTPOEHWE CTEBJ1A

Bblowmincsa
nober
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BHELLIHEE CTPOEHL
Jucer 3aEuMaer Ha crebie DOKOBOe IOJIOXKEHHUE ANCTA

1 OOBIYHO COCTOMT M3 JIMCTOBOM ILIACTHHKH, KOTO-
pas IpUKpeILIeHa K ¢Te0/I0 ¢ MOMOINbI0 YepemKa. 1ePellkoBbii
JIucThsA, He UMEKOIIHe YepPeliKa, Ha3bIBAKT CHUIA-
yuMH., HHKHIOO 4acTh JIHCTa HA3bIBAIOT OCHOBAHH-
em. Ha HeM y HeEKOTOpPEIX pacTeHH# o6pasyioTcsa
npunucTHHKU. OTHAKO He Bce pacTeHUsA HMeloT
npuaucTHEUKU. Her ux, HanpuMep, y CUDeHH U JIaH-
ABIINA, a ¥ JIbHA, 3J0/IeH, 'BO3AUKH HeT YePelIKOoB.

PasiauuarTesa JUCThA U YHCJAOM JIMCTOBBIX ILIAC-
THHOK Ha uepemike. Tak, jucTtbsa Oepessl, JIUIIBI
MMEIOT II0 OJHOM JIMCTOBOH IJIACTUHKE — 3TO IPO-
cThIe JHCThsA. Y JHCTheB PAOUHBI, aKaluu, munos- | OcHosaHue
HUKa HA YePellIKe HAXOAUTCA HECKONBKO JIUCTOBBIX - /o, 0
IJIACTHHOK — 3TO CJOYKHBIE JHCTHA. mar__—

B nmmcTe NpOMCXOOAT CIOXKHBIE TMPOIECCHl AbIXa-
HUA, 00pas3oBaHUA NUTATEIbHBIX BEILECTB, UCIIape-
HHUS BOABI. ¥ HEKOTOPBIX PACTEHHIl JIUCTHA BHUIO-
M3MEHSAIOTCH ¥ BBIMOJHAKT HECBOMCTBEHHBIE HM
(GyHKIIMKH: KOJIOUKH KakTyca, Oapbapuca — 3a-
IIUTHYIO, YCUKH ropoxa — OIOPHYIO: OHH YIEepPHKH-
BAIOT TOHKHU cTe0esib pacTeHHs B BePTHKAJIbBHOM
IIOJIOYKEHHWH.

Ilouka — »TO 3auaToyHbIil mober. Pasmuuyaior
JIACTOBBIE M I[BETOYHBIE MOYKU. B JMCTOBBIX 3a-
KJIOUeHBl 3aYaTKH Oyaymero ctrebas M JIKUCThLEB,
a B IIBETOYHBIX €IIe W 3auYaTKH I[BeTKA WM I[BeT-
KO0B. BecHoli ¢ HacTyILJIeHHEM TeIlla MIOYKH Habyxa-
0T, JIOIAIOTCS, W IOABJIAIOTCA MOJOALIE 3eJIeHble
JINCThs, OYTOHBI I[BETKOB: HaUUHAaeTCA POCT mobera.

Jlncrosas
MAacTHHK

lpUnncTHIKN

Pacnyckalowasncs noYk
KaluTaHa

JINCTOBAA LIBETOYHAA
(BeretatvgHas) MOYKA (reHepatusHas) MOYKA

[lo4e4Hbie
HeLuynkm

3avaroqHoe
\\ couserve

3a4aroyHsble
JIACTBA

3a4atoyHsie
no4YKm

peeceooee HapactaHuA
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MPOCTBIE INCTbA

BepxHAas koxuua

lposogaLymi
My4oK

BupounsmeHeHme
NNCTbEB — KOJSMHOYKMN

CNOXHbIE TNCTbA



CTPOEHME M MHOITOOBPA3WNE LIBETKOB

MbiNbHMK CpocrHo-
nenecTHbIn

BeH4YUK

TblumHKa

Thl4MHOYHaA
HUTb

Pbinbue

PazpenbHo-
NienecTHbin
BEHUYMK

3aBsa3b

Jlenectky BeHYMKa T

YalenmneTmkm Yalleykm

My>Kckown
{TBIYMHOYHBIRA)
LIBETOK

mynonbi LUBETOK
(sBnoHn)

OpHononbie LBeTKU orypua

(omHomOMHOE pacTeHue) )
KeHckumm

(nectnyHbIN)
LiBeToK

My cKomn
(TBIYMHOYHbIN)
LBETOK :

KeHckumm %
(nectyHbIA)
LIBETOK

OpHoMonbie UBEeTKN UBbI
(nBymomHoe pacreHue)
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COLLBETUS

IIBeTox y GonbIIMHCTBA pACTEHUN — caMasd Ap-
Kas u 3amMerHad ero 4acTb, OOBIYHO OH COCTOHUT U3
BeHUYMKa, 00pa3soBAaHHOrO JIeNEeCTKAMHM — CPOCIIH-
mucs (Tabax, Hezabyaka) wiu pasgenbHbIMU (20710-
HA, BUIIHA). ¥ GOJBIIMHCTBA PACTEHHH BEHUHK OK-
PY:KeH YalmeJHCTHKAMH, 00pas3yoliiMy Yalleukry.
OHa TaKKe MOXKeT OBITh CPOCTHOJIMCTHOM HMJIA pas-
JeJIbHOJIUCTHOH. Yalmeyka M BEHYHK COCTABJAIOT
IBOMHOM OKOJIOIBETHUK. B IIpOCTOM OKOJIOI[BETHU-
Ke BCe JINCTOYKHM OJUHAKOBBIE, KaK, HaIpHMep,
y TioJbnaHa. I[BeTKM UIpaioT BasXHYIO POJIb B pas-
MHOXKEHUH PacTeHHUH.

T'aBHas yacTs HBETKA — MECTHK M OKPYIKAI0-
e ero ThidMHKH. IlecTUK pacrosaraercs B IEHT-
pe nBerka. OH coCcTOMT M3 3aBA3U, CTOJOHKA
¥ pulnblia. V3 3aBs3M MOCJe OINLLJIEHUSA U OILIOJIO0-
TBOPEHHUA Pa3BUBAIOTCA ILJIOA M ceMeHa. TBIUHHKA
COCTOMUT U3 THIYMHOYHOM HATH M NBLJIBHHUKA, B KOTO-
poMm oOpasdyercd NbLIbIA. KOJIMYECTBO IIECTHKOB
U THLIUYMHOK B IIBETKAX PA3HBIX PACTEHUN PA3JINUHO,
HO THIYMHOK Bceraa Oousbime. Bee gacTu nBeTKa pac-
IIOJIATAIOTCA Ha I[BETOJOMKEe, KOTODPoe Y OONBINHHCT-
Ba pacTeHU SABJIAETCA PACIIMPEHHOM YacTbhIO IBe-
TOHOKKH.

) LiBeTkK, cogepsxallme Kak nectmk, Tak v Tel4MHKN, Ha3blBa-
0T oboenonbiMu. Takue UBETKM MMEIT ABMNOHA, BULLHA,
cvpeHsb. LiseTku, cogepxalime TONbKO NecTukn UK TONbKO
TBIYMHKM, Ha3bIBaKOT pa3aenbHONONbIMW. PacTeHus, y KO-
TOPbLIX PasnenLHONoNbIe LUBETKM (ThIYMHOYHBIE WU MEecTMY-
Hble) HaxomATCA Ha OOHOM pacTeHum (orypel, TbikBa), Ha-
3biBaIOT OAHOAOMHBIMM, 3 EC/IM OHW PACMONOXEHbI Ha Pa3-
HbIX pacTeHusx (1Ba, Tonons), TO TakMe PacTeHNs Ha3blBaoT
ABYAOMHbIMMU.

IIBeTkm Ha mobere pelKO PACIOJIOMKEHBI IIOOAH-
HOYKe, KaK, HalpuMep, V TIOJbIaHa WJIA HAPI[UCCA.
O6eryHO OHM coOpaHBI B TPYIIBI, KaK y KJeBepa,
I'DYIINA, ACTPBI, KYKYPY3bl. TaKyIO TPYNIOY IIBETKOB
HA3BIBAIOT COI[BETHEM.

[onoBka




IInonsr pacrenuii, KaK M IBETKH, OUeHb pasHooOpasHbl. OHU OT/IHU-
yaTcA 1o opMe U pasMepaM, OKpacKe, KOJIMYeCTBY CeMAH M MHOTHMM
apyruM npusHakaMm. CTeHKa IIofa — OKOJOILIONHHMK — 00pasoBaHa
paspocuIeicsa U BUAOM3MeHeHHON cTeHKOo# 3aBsa3u. OKOJOMIOTHUK MO-
3KeT OBITh CYXUM U COYHBIM, MACHUCTHIM. BHYTPH 3aBA3H HAXOAATCA Ce-
Ma3avYaTKn (cemamourwu). VI3 HuX passBuBaroTcs cemena. OcHOBHas
(yHKIMA IJI0Aa — 3TO 3aIUTa CeMSH M MX PACIPOCTPaHEHHE,

Teneps naBaiiTe MOBHAKOMHMCS CO CTpOeHUEM cemMeHH. C ceMeHH Ha-
YHUHAETCA HU3HL JI000T0 IIBETKOBOI'O PACTEHUA — M TAKOr'0 MAJIEHBKO-
ro, Kak 00J10THAA PACKA, M TAKOTO TMI'aHTA HAIIIUX JIECOB, KaK ny0. CHa-
PY#H ceMd IIOKPBITO TOJICTON ceMeHHOH Koskypoi. OHa 3aniuInaeT BHY-
TPEeHHHE YACTHU CEMEHU OT BBICBIXAHUA M MEXaHNYECKUX IOBPEKIeHHI.

CYXWUE NNoabl

OpHoceMsAHHbIe MHorocemsiHHble

i £ Kpbinatka
(fceHb) 4

bob (ropox)

CemsHKa
(ofyBaH4MK)

CemsaHka
(noaconHeuHMK)

MHoronmcroska
Kopobodka (6opeL,)

(aypmaH)

Opex
(newmHa)

bob
(akaumsa)

CTpy40K
A (cypenka)

3epHoBKa
(nweHnua)
veeee Kopobouka
) @ & @ (MaK)
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COYHBIE M1OObI

OpHoceMsAHHbIe

KocraHka
(nepcwmk)

KoctaHka (kanuHa)

HOrocemsiHHble

Aropna
(Tomar)

Aroaa (KpbIXXOBHWK)

fbnoko
76n0ko)

Aropga
(cmopoauHa)

TbIKBWHa
TelkBUMHA (TbIKBa)

(apby3)

MomepaHey,
(nMMMOH) o

MomepaHel, (anefbCnH) s e o e o o o o
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Supocnepm  Cemsgons (WmTok) Moyeyka  CreBenek

48

OkononnogHmk

M KOXypa Cemagonum
CtpoeHue CTpoeHue
3epHOBKMN cemMeHun
KYKYpY3bl daconu

Kopeluok

Movyeyka
Crebenexk

ITox KOXKypO¥ HAXOAUTCSA 3apPOABINI — MajeHbKOe OyAyIlee pacTeHb-
uie. OH COCTOUT M3 3apPOJBIIIEBOr0 KOpPEIIKa, credelibKa, MOYeuyKnu
u cemanmonei. CeMsAA0ANM — 3TO IEPBhBIE JUCThA 3apOAbINIa. ¥ BCEM
BaM M3BeCTHOH (hacoau uX ABe, OHM XOPOIIO Pa3BUTHI, B HUX COCPEO-
TOYEH 3allaCc NUTATeJbHBIX BellecTB. PacTeHus, 3apOAbIIINA CEMIH KO-
TOPBIX UMEIT JABEe CeMANOJN, HA3hIBAIOT ABYAO0JBHBIMHU. JTO, HAIIPH-
Mep, noMuAopsl, ay6, abnrona u mHorme apyrue. Ho He y Bcex aBy-
NOJIBHBIX PaCTeHHUil 3amac TUTATEJbHBIX BEIeCTB HaKAIlJINBaeTCs
B CeMANO0NAX. BonbIIMHCTBO (MaK, JUIIa, CHPEHb) UMEIOT CeMeHa C 3H-
JOCIIEPMOM (OT TPEUECKOI'0 «dHAO0» — BHYTPH, «CIIEpMa» — ceMsd).
910 ocobas 3amacaminas TKaHb.

PacreHus, 3apoAbiil KOTOPBIX MMEET TOJAbKO OAHY CeMSAL0J0, Ha-
3BIBAIOT OAHOAOJBHBIMH. K HUM OTHOCATCA JIYK, UPHC, PHUC, IIIIEHU-
1a, IaJbMbl, KAMBIII, OCOKa, OPXUIEH, B TOM UYHCJE U PeAKHe BUALI
HaIINX JIECOB — JIIO0Ka, ATPBINIHUK, OAIIIMAYOK.

Ha pucyske ¢ uzobpakeHneM ceMeHH KYKYPY3bkl BUAHO, YTO BUIO-
W3MeHeHHasd eJJMHCTBeHHAA CeMANONA — IIMUTOK — OTJAeNadAeT DHJIO-
cIepM OT XOPOIIO PA3BUTOM IIOYEYKH.

Kopau 1 nmoGeru HA3BRIBAIOT BEreTATUBHBIMH OpraHamMu (OT JaTHH-
CKOTO «BETeTaTHBYC» — PACTHUTEJIBHEI), a IIBETKH, IJIOABI ¥ CEMEHAa —
PeNnpoOaAYKTUBHBIMHE (OT JIATHHCKOTO «PENpPOAYKTHO» — BOCIIPOH3Be-
neHue).

% | lNMpoeepbTe cBOU 3HaAHUA

1. Yro taxoe opran? Kakne opransl pacTeHuil Bul 3Haere?
2. KaxoBo 3HayeHHe KOpHA?

3. UemMm crep:xkHeBasi KOpHeBaA CHUCTeMa OTJIHYAETCA OT MOYKOBATOM?
¥V KaKmx pacTeHHH cTep:KHeBad cucTeMa?



Yro Takoe nmober?

.

.

Kaxk pacnosaramoTrcsa JTucTeA Ha crebie?
Yro Takoe nouka? Kaxyo mouky Has3wpIBAIOT JIHUCTOBOH?
KakoBo sHaueHue JuCTHEB?

Pacckaxure 0 MHOr00Opasuy U CTPOEHHH JIMCTHEB.
. Kaxue pyHKIUN BHIIOJHAET cTe6eNb?

10. Kakoe cTpoeHue UMeeT BETOK?

11. Yo Taxoe couserue?

© WD WA

12. Yrto Taxoe 1m0, KAKOBO ero sHaueHue?

13. OnumnTe cTpoeHne ceMeHH (PACOJIHU.

14. Kakue pacTeHUA HA3bIBAIOT OMHOAOJbHBIMH?

15. Boimosrnure 3aganus Ne 26, 28 wa ¢. 17—18 (Pabouaa TeTpajs).

16. BriGepure nmpaBuabHBIN oTBeT. TecT Ha ¢. 54—56, BapuanT 1 (Tec-
TOBEIE 3a/laHUA).

w \ Mopymante

TTouemy y MHOI 1X PaCTEeHHH [[BETKU COOPAHELI B TPYIIIbI — COLBETUA?

«+ ¢ o) JlTaboparopHas pabora
Brmmonanre pabory Ne 13 ma ¢. 30—32 (JIaGopaTopHbie paboTs).

‘ PaGorta c koMmnblOTEPOM

® | Obparurece K avcky. UsyunTe MaTepwaJ YpPOKA U BHINOJHHUTE
IpeIIoKeHHbIe 3aTaHnA.

® | UnTepHeT-ccbinka: http://www.ecosystema.ru/08nature/trees/
morf-sum/morf.htm (Oprassr 1BeTKOBBIX pacTeHuit).

OpraH — 3TO YacTb Tena, BbLINOMHAIOWASA OMNpefeneHHY (YyHKUKWIO.
Kaxxabli opraH umMeet onpefeneHHoe cTpoeHue, opMy M pacnonoxeHue
B opraHuame. Mober, kopeHb, UBETKW, NNOAbl C CEMEHaMW — OpraHsbl
LiBETKOBOro pacteHums. Mober — 310 CNOXHbIW OpraH, OH COCTOUT U3 cTeb-
ng, nucTees W no4vek. KopeHb yaepxuBsaeT pacTeHune B no4se, obecneyn-
BAET €ro BOAOW ¥ MUHEPaNbHbIMKU CONSMW, MOXET CNYXXMTb MECTOM 3ana-
CaHWs NUTaTenbHbIX BewecTs. MaBHas MyHKUMA NNCTbEB — DOTOCKHTES,
T. e. 0bpa3oBaHMe opraHMYyeckux nuTaTenbHbix Bewects. Ctebenb BbIHO-
CUT NUCTLA K CBETY, ABMAETCA OMNOPON ANA BCEX HacTel pacTeHus, CBA3bI-
BaeT ux Mexay cobou, y paga pacteHuni BbiNOMHAET U 3anacaioLlyto dyHK-
LMo,
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BHYTPEHHWE OPTAHbI
NTULbI

Kuwe4yHmk
- xenesa

BonotHasa
nAarywka
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7. OpraHbl 1 cucTembl
OpPraHoB XXUBOTHbIX

HusHe eATEIBHOCTE MHOTOKJIETOYHOI'O OPraHMu3-
Ma — KakK pPaCTUTEJbHOTO, TaK W KHUBOTHOI'O —
oA lep/KHUBaeTCs CHa’KeHHON paboToi pasIudHBIX
OPraHoOB, KaAbIH U3 KOTOPBIX BHIIIOJHAET OIpee-
neHHy0 GyHKIU0. OgHE opraHsl 00ecleuyuBaioT
OIIOPY Teja, ero JBUKEeHHUs, APYyrue 3allUIlaiT OT
NOBPEXKAEHUN BHYTPEHHUE YACTH OPraHU3Ma, Tpe-
ThU OTBEYAIOT 38 MOCTYILJIEHWE B HETO MUTATEJIbHEIX
BeIlleCTB, KUCIOPOa, YeTBEPThie — 34 BBIJeJeHUe
BpeAHBIX BelecTB. Takas clemuaaIusanus II03BO-
JdeT oprarusmy sQ@(HeKTHBHO (QYHKIUOHHPOBATH.
CeaszaHHBIE MeXKAY c000il Opradbl, O0ObeIUHEHHBIE
ob11eit paboToil, COCTABIAIOT CHCTEMY OPraHOB.

BuyTpu Tena mMo3BOHOUYHBIX "KMBOTHBIX HUMEIOTCA
ocobrle mpocTpaHcTBa — moJioctu. Oprassl, pacmo-
JIO)KEHHEBIE B II0JIOCTH, HA3LIBAIOT BHYTPEHHUMH.

PaccmoTpumM, Kakue »Ke CHCTEMBI OpraHos pabo-
TaT B OPraHU3ME YKUBOTHOTO.

BHYTPEHHWE OPTAHbI NATYLUKWN

Mopxenyno4Hasn

[TeyeHb

KenYHbln Ny3bipb

CemMeHHUK

KuweyHuk

o

2 ¢ H?sﬁ
Mouegou <
My3bIpb MogxenynoyHas
XKenesa
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Kabpel

{enyHbIv Ny3bipb

MevyeHb

MALLEBAPUTENBHASA
CWNCTEMA YEPBH

KuueyHmk

Cepaue

BHYTPEHHWE OPTAHbI Pblbbl

Kenynok

[TnaBaTenbHbIA
ny3bipb

11;,:,"'

KnweyHuk | \CeneseHka

B nuumeBapuTeasHOM cHCTeMe IIPOMCXOIUT Iepe-
BapUBAHME MUIIM ¥ BCACBIBAHWE NMUTATEJbHBIX Be-
IEeCTB B KPOBb. ¥ XOPOIIIO M3BECTHOr'O BaM O JeBO-
ro 4epBs 9TA CHCTEMA COCTOUT M3 pTa, IJIOTKH, IIH-
meBosia, 300a, MyCKYJHCTOTO JKeayAKa, KUIIeYHH-
Ka, aHAJIbHOI'0 oTBepeTHs. IlocaeqoBaTeIbHO IIPOXO-
A 10 OTAejiaM NHIEeBAPUTENbHOM CUCTeMBI, IMUIA
IIpeTepreBaeT MOITAITHbIE H3MEeHeHUA.

3axBauyeHHBI UepBEM KYCOUYEK JIMCTA Yepea IJIoT-
Ky ¥ IHINEeBOJ IOCTymaeT B 300, IJe yBIasKHAETCH.
3aTeM B MYCKYJHCTOM JKeJYAKEe OH OCHOBATEJILHO
rnmepeTUpaeTcs, IpeBpaniaschk B KallHIeoOpasHYIo
maccey. IlepeBapuBaHue U BCACBIBAHWE TIHIIM IIPOKC-
XOAWUT B KUIIEYHNKE. 371eCh CJIOKHBIE BellleCTBa IH-
1 IpespainaiTca B 60Jee MpocThie, pACTBOPHMEIE
BEIeCTBa, KOTOpPBI€ BCACHIBAIOTCA CTEHKAMH KH-
IMIeYHWKA M MOCTYIaiT B KpoBb. HemepeBapeHHEIE
OCTATKH IHUIIY BEIBOAATCA HAPYKY Uepe3 aHAJIbHOe
OTBEPCTHE.

Joxpesow yepBb



CUCTEMbl OPTAHOB XWBOTHbIX

KpoBeHocHas cucrema

IbixatenbHas cuctema

DEBRNA

Tpaxen Hacekomoro INerkwe nsarywk

3as,

Ckenet kpbina
ronyos

Ckenert
TpWUTOHA
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Kpoerenocnaa cucrema cHab:xaeT BCe OPraHbl
KUBOTHOT'O IIUTATEIbHBIMH BellleCTBAMY 1 BEIHOCHT
Y3 HUX HeHYKHble M BPeJHBIE BelllecTBa. ¥ MHOTHUX
OPraHM3MOB KPOBEHOCHAA CHCTEeMAa IPUHUMAaeT y4a-
cTHe U B nepeHoce razos. Hampumep, y peid Kpose-
HOCHAd CHCTEeMa COCTOMUT M3 JBYXKaMepHOI'0 cepaia
u cocynoB. Cokpamiasch, cepile IPOTATKHUBAET
KPOBB IO cocygaMm. B sxabpax oHa oTgaer yriaexkuc-
JIBIH Ta3 ¥ HACBIIAeTCs KUCA0POA0M, KOTOPBIH 3a-
TeM Pa3HOCHUT II0 BCEMY OpPraHu3Mmy.

CucreMa OpPraHoB ABIXaHMS OCYIIECTBJIHET 00-
MeH rasoB B OpraHuaMe, T. €. IOCTYILIeHHe KHCJIO-
pona u BelfieleHHMe yriexkucioro rasa. Crpoenue
IBIXATeJbHOM CHUCTEMBI Y PA3HBIX »KMBOTHBIX pas-
auuHo. Hampumep, y HACEKOMBIX 3TO CHCTeMa TOH-
KHX TpyOodeKk — Tpaxeil, y pei0 — »kabphbl, y MJe-
KONMMTAKIINX — JIEeTKHE,

BelmenureapHas cHCTeMa BBIBOJUT M3 OPraHU3-
Ma Bpe[HbIe BelecTBa — MPOAYKTHI ero Ku3Hees-
TeJHLHOCTHU. ¥ PAKOB 3Ty (DYHKIIMIO BEIIOJIHAET I1apa
3eJIEHBIX JKese3, HAaXONAIUXCA B IepeJHell JacTH
rOJIOBOTPY/AM, a4 ¥ HACEKOMBIX — OCOOBIE BBIZAEIH-
TeJbHBIE TPYOOUKM, OOUH KOHEI] KOTOPBIX OTKDHI-
BaeTCHd B KMIIIEYHUK, a APYTOH CJIeno OKaHYUBAeTCHA
B moJsiocTH Tesaa. OpraHsl BeIAEJIEHUA PhI0 U APYTUX
ITO3BOHOYHBIX — IIOYKHW. B cOCTaB BBIEINTENBHOU
cucTeMbl II03BOHOYHBIX BXOJAAT TaKie [Ba Moue-
TOYHHKA, MOUYEBOM Ny3LIDh M MOYEHCIIYCKAaTeNlb-
HBIA KaHAJ.

OnopHo-aABUraTeabHas cHCTeMa y II03BOHOYHBIX
SKMBOTHBIX COCTOMT M3 CKeJeTa W NPUKPEeNJIeHHBIX
K Hemy Mbinn. Ckener mpugaet Teny GopMmy, CIy-
JKHUT eMy OIIOpPOH, 3alulinaeT ero BHYTPEHHHUE Opra-
HBl OT HOBpe:KaeHuii. Bularomaps coKpalieHUsM
MBIIIII] dXMBOTHOE MOYKET aKTHBHO IIePeJIBUTaThCs.

JlokTesomn
cycTaB

' MneyeBow
cycraB

OnopHo-
| OBuratensHas

KpoBeHOCH

cncrema

cucremMa

cmcremMa

an

/ [bixatensHasna
. cucTema

BblgenuTensHasn




HepBHasa cucrema
yenoseka

[He3no thazaHa
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HepsHas
cncTema
nnaHapum

HepsHas
cucTema
rvapbl

Bce wacTu KHBOr0 OprasusMa — KJETKH, TKaHH,
OpraHel, CHCTEMBI OPraHOB — paboTaioT corjaco-
BaHHO, Kak eJuHOe mejoe. Takasa cOrIacOBAHHOCThH
JOCTUTaeTCA IIpexje Bcero biarogapsa AesaTeIbHOC-
TH HEPBHOM CHCTEeMBI. ¥ THADPHI OHA COCTOUT U3 Pas-
OpPOCAHHBIX II0 TeJy HEPBHBIX KJIETOK. ¥ ILJIOCKUX
yepBell IJIaHAPUN — M3 CKOIJIEHHI HEPBHBIX KJIe-
TOK, KOTOpble 00pa3yioT IIapHbIe I'OJIOBHBIE Y3JbI,
OTXOAAIIUX OT HUX HEPBHEBIX CTBOJIOB M MHOTOYNC-
JIEHHBIX HepBHBIX oTBeTBJIeHUWI. Camas cJoKHas
HepBHaA CHUCTeMa y MO3BOHOUHBIX: OHA 00pas3oBaHa
TFOJIOBHBIM ¥ CIIMHHBIM MO3TOM M MHOTOUYHCJIEHHBI-
MM HEPBAMH.

B perynanum pesTesbHOCTH OPraHEM3Ma NPHHH-
MalT y4yacTHe ocoOble XMMHWYECKHe BeIecTBa —
TOPMOHBI, KOTODPBIE BBIJEIAITCA CIELHAJIbHBIMHI
JKeJie3daMi, COCTABIAKIINMY SHIOKPHHHYIO CHCTe-
my. 'opMOHBI pasHOCATCA MO OPraHH3MY KPOBLIO,
AX BBIZleJIeHHe KOHTDPOJIMDYeTCA HEePBHOM CHCTe-
MOIi.

Cucrema opraHoB pasMHOKeHHM ([I0JI0BAA CHC-
TeMa) o0ecrieuuBaeT BOCIIPOM3BeAeHHE OPraHU3MOM
cebe momo0HBIX. OCHOBHOM YaCThI 3TOM CHCTEeMBI
SABJIAIOTCA MOJIOBEIE KeJIe3bl — AUYHHUKHA U CeMeH-
HUKH, B KOTOPBIX 00pa3yiOTCA MOJIOBBIE KJIETKH.
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1. Yro rakoe opran? Kaxme opranbl HasbIBalOT BHYTPEHHHMM?
Kaxue opransl 4eJloOBeKa BEI 3HaeTe?

Yro Ha3BLIBAIOT CHCTEMOM OpraHos?

Kakasa cucTeMa ofecmeymBaeT COIVIACOBAHHYIO HeATEJIbHOCTH
BCeX opraHon?

B ueM cocTOUT (DYHKIIUA CUCTEMBI OPraHOB PA3MHOMeHnA?
Kaxkas cucremMa obecrednBaeT rasoo0MeH B HallleM opranusme?
HazosuTe Opragsl, COCTABIAIOIIAE KPOBEHOCHYIO CUCTEMY.
KaxoBbl (DYHKIAA OMOPHO-ABUTaTeJbHOM CHCTEMBI?

. Kax ycTpoeHa nuieBapuTeIbHAS CHCTEMA JOXKAEBOr0 4epBsa?

. B uem saxiiouaercsa QYHKIUA UIIEBAPUTETHHON CUCTEMBI?
10. Kaxyio posb B OpraHM3Me BLIIIOJHAET BhIAeIUTeNIbHAA cucTemMa’?

& N
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11. Yro TaKoe ropMoH?
12. KakxoBa poJib 9HJOKPUHHON CHCTEMBI?
13. Brrimosnnutre 3agaaue Ne 36 ma c. 25 (Pabouyasa TeTpais).

14. Bribepure .ipaBunbHbIN orBeT. Tecr Ha c¢. 65—66, BapuanTt 1
(TecToBBIE 3a/1aHNA).

@ l Moaymante

ITouemy opranusm pafoTaeT Kax eAHHOe Heoe?

'0 PaboTa c KOMMbIOTEPOM

@ |Ob6parurecs Kk Ancky. IsyduTe MaTepuall ypoKa U BBIIOJHUTE
IpeaJioyKeHHbIe 3aJaHKA.

® |UuTepHeT-ccbinka: http://ru.wikipedia.org/ (Oprasn).

lpynny cBA3aHHbIX MexAay cobon opraHoB, BbINOAHAOWMX 0bulne
hyHKUMK, HA3bIBAIOT CUCTEMOM OpraHoB. Pasnu4yaioT HepBHYIO, onop-
HO-[BUraTefibHyi0, NULLEBAPUTENBHYIO, KPOBEHOCHYIO, AblXaTeNbHYyIo,
BblOENUTENbHYIO, 3HAOKPUHHYIO 1 NONOBYIO CUCTEMbI OPTaHOB.




Cobupasn Gepesosbin
COK, Mbl 0DKpaabiBaem
pacTeHue, OTHUMan

y Hero Bogy

C nuTaTenbHLIMM
BELLECTBAMM.

Takve Bepesbl HacTo
BoneloT 1 3acbixatoT
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8. OpraHun3m Kak eauHoe uenoe

MHOroKJIeTOYHBIH OpPraHu3M I[IPEACTABISET CODOH
COBOKYITHOCTh CAMBIX pPA3JUYHBIX OpPraHOB, Jes-
TEJIBHOCTh KOTOPHIX TECHO B3amMocBsa3aHa. Hapy-
mieHue paboThl OMHOTO U3 HUX ceifuac »Ke oTpaxiaer-
Ccs HA [AeATEeNbHOCTH [DYIAX ¥ BCEro OpraHusMa
B IIEJIOM.

IInmepapuTesibHAsA CHCTEMA KHUBOTHBIX obecre-
YHBAaeT OPraHu3M ONUTATEJLHBEIMHU BenjecTBaMu. JIio-
00e HapyIleHHe IPOIecCOB IepeBapUBaHUA UJIH BCa-
CBIBAHHUA CKasbiBaeTca Ha paboTe BcexX OpPraHoB:
He IIoJIyuasi [JOCTATOYHOrO KOJIMYECTBA IIUTATEIhb-
HBIX BellecTB (a BBl 3HAETe — 3TO CTPOUTEJILHBIN
MaTepuaJj ¥ 9HEePrufA), OpraHu3Mbl 3aMeJIAIOT POCT,
y HUX HaApyLIaeTcAd BO30OHOBIEHWE CTAPHIX HJIH YT-
padyeHHBIX KJETOK, CHHIKAaeTCA aKTHUBHOCTB. A 00-
JIE3HBb TIOYEK MOJKET IIPHBECTH K OTPaBJEHHMIO U Ja-
sKe rubes opraHua3Ma.

¥V senennIxX pacTeHMil 00pa3oBaHMe IMUTATEJIbHBIX
BEIIEeCTB B JIUCThAX HE MOXKET IPOUCXOAUTH 0e3 1o-
CTYILIEHHA B HHUX BOJABI H MHUHEDPAJBHBIX BEIECTB,
KOTOpbIe MOIJIOLIAIOTCA W3 IOYBBI KOPHEM W IIOJa-
IOTCA B JUCThA yeped cTebenb. JIr0o00oe moBpeKIeHTe
KOpHA uiau ctebd/iA HApyIIaeT 3TOT mporece. B To xe
BpeMs 0e3 NUTAaTeJbHBIX BEIIeCTB, KOTOPhIEe 00pasy-
IOTCSA B JIMCThAX, HEBO3MOXKEH POCT TKaHEH HU KOp-
H#A, HUA cTebJidA, a BHAUUT — POCT BCET0 PAaCTeHHUA.

Bce uacTu opranuama — KJIETKW, TKAHW, OPraHkl,
CHCTEMbI OPIaHOB — B3aMMOCBSASAHBLI MEKIY CO0OI,
IOTIOJHSAIOT APYT APYTra, paboTaioT CorJIacOBAHHO U CO-
TABJAIOT eqUHOe Iejoe. PacTeHus U KHUBOTHBIE —
ATO IIEJIOCTHBIE OPTaHH3MBI.

Mepgegka,
noBpexaas KopHu
pacTeHui, NPUHOCUT
HemMansln Bpeq
cafam 1 oropofam




OPFAH3M KAK EOMHOE LIENOE

PacreHue XXusotHoe
__;~—x f
S .

HepBHaFI KIeTka

KneTtka MAKOTW NCTa

TKAHb

OCHOBHas TKaHb HepeHad TKaHb

OPTAH

Nucr

CWNCTEMA OPTAHOB

OPFAHU3M
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j? ‘ MpoBepbTe cBOU 3HaAHUSA

1. M3 xakux cocTaBHBLIX uacTeil 06pa3oBaH opranuam?
2. Kaxk mokasaTh, 4TO KMBOTHOE — II€JOCTHBIH opraHuam?
3

. Ilouemy Hapymierue paboThl OZHOTO W3 OPTaHOB BJIMSET HA Hesd-
TeJIbHOCTE BCETO OPTAHU3MA B IeJIOM?

4. BrmosauTe 3amanue Ne 46 ua c. 28 (Pabouas TeTpais).

Beibepure npasunbueiit orser. Tecr Ha c. 72—73, BapumanT 1
(TecroBrIe 3amanus).

ot

é ’ MogymanTe

Yro npousoiizer
¢ IepeBoM,

Ha KOTOPOM
IoceJIujcsa rpuo-
TPYTOBHK?

'@ PaboTta c komnbloTepom

@ | Obparurtecs k aucky. Usyunre MaTepual ypOKa M BHIIOJHHTE
IpeANI0KeHHbIe 3aJaHusd.

® | MHTepHeT-ccbinka: http://ru.wikipedia.org/ (Opranusm).

MHOrOKNeTo4YHbIN OpraHn3mM — 3T0 COBOKYMNHOCTL Pa3fINYHbIX OPraHos,
NEeATeNbHOCTL KOTOPbLIX TECHO B3aMMOCBA3aHa. Bce 4acTM opraHu3ama
pabortaloT cornacoBaHHO U COCTABASIOT eAnHoe Lenoe. Jlioboe HapylieHue
paboTbl OTAENBHOrO OpraHa OTPaXaeTca Ha AeATeNbHOCTU APYrUX U BCEro
opraHu3Ma B LENom.
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9. YTO MbI Yy3HaNIN O CTPOEHUM
>XUBbIX OpraHN3mMoB

OCHOBHBIMHY CBOMCTBAMHU KHUBOT'0 SABJIAIOTCA 00MeH
Bell[eCTB, MHTaHWe, NbIXaHNe, BbIJeJeHHUEe, IBHMKe-
HYe, pPasipa’kuMOCTh, POCT M pPas3BUTHE, CIIOCOD-
HOCTH K PA3MHOKEHHUIO.

CXOACTBO B CTPOEHUH U XUMHYECKOM COCTaBe K-
BBIX OPraHM3MOB YKAa3bIBaeT HA €IHHCTBO UX IIPOUC-
xoaeHus. CaMbIMU PacCIIPOCTPAHEHHBIMHU Ha 3eM-

JIe DJIEMEHTAMH SABJISIOTCSA KUCJIOPOJ, YIJIEPOd, a30T

#u Bogopox. OpraEusmbel COCTOAT M3 MHUHEPAJILHBIX
(Boa, MMHepaJIbHBIE COJI) U opraHudecKux (6Ges-
KH, JKHUPbI, YTJIEBOAbI, HYKJIENHOBBIE KNCJIOTHI) Be-
IIECTB.

Bcee :xuBnie opraHn3Msl Ha 3eMJie HMelOT KJIeTOo4-
Hoe cTpoeHue. KileTka — eIWHHUIIA CTPOEHUA Opra-
HHU3MA.

OCHOBHBIMHY YACTAMHU KJIETKU ABJISAIOTCA MeMOpa-
Ha, IUATOILIa3Ma U AAPO. ¥ PACTHUTENbHBIX KJIETOK
00A3aTeILHBIM 3JIEMEHTOM SBJISETCA TAKIKe KJe-
TOYHAsA 000J0YKa. ¥ HEKOTOPBLIX OPraHU3MOB sapa
HeT, I0ATOMY II0 CTPOEHHIO KJIETKH BCeX KUBBIX CY-
MIeCTB JeJAT Ha ANepPHBIX ¥ 0e3bAmepHBIX. B Xpo-
MOCOMAaX COCPeNOTOUeHa HacJeNcTBeHHAadA HHOOp-
Manus.

B ocHOBe pasMHOKeHUA ¥ HHAWBH/AVAJIBHOTO Pas-
BHUTUA JICIKUT JeJieHre KJIeTok. MuTo3 obecneunBa-
€T IIOCTOSAHHOE KOJUYECTBO XPOMOCOM BO BCEX KJIET-
Kax OpraimaMa, a B pe3yJbTaTe Meio3a 00pasyrrcs
KJIETKH C OAMHAPHBLIM HAOOPOM XPOMOCOM.

KusoTHasa kKnetka

PacTuTensHasa Knetka

Knetka rpmba
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Tena MHOTOKJIETOUHBIX KMBOTHBIX COCTOAT U3 TKaHEeH. DTO Py
KJIETOK, CXOAHBIX 110 CTPOEHUIO, BHINOJHAOIINX OTUHAKOBYIO padory
¥ COeIVHEHHBLIX MeXXJy co00M Me)XKJEeTOUHBIM BemecTBOM. B pacre-
HUAX pasjnyaiT 00pasoBaTelbHYI0, OCHOBHYIO, TIOKPOBHYIO, MeXa-
HUYECKYIO ¥ MPOBOAAINYI TKAHH, V KHBOTHBIX — 3IUTEJIHAILHYIO,
COeIMHUTEJNBbHYIO, MBIIIIEYHYIO U HEPBHYIO TKaHH.

Opran — 5T0 yacTh Tesa, BBINOJHAKINAA ONpeAeleHHYI0 pabory
1 UMeIouIasa olpeiesIeHHYI0 (hopMy, CTpOEHHEe U MeCTOPACIIOJIOKeHUe,

ITobGer, KOpeHb, IIBETOK, ILJIOJ C CEMEHAMH — 3TO OPraHbl PACTEHMI.
IloGer — 3TO CJIOKHBIA OPraH: OH COCTOUT U3 JUCTLEB, IIOYEK U cTed-
ns. Kopens yaep:xuBaer pacreHue B mouse, o0ecmednBaeT IOCTYILIE-
HUE B HEro BOJbl 1 MUHePAJIbHBIX coJieii. B mucThax obpasyrores nuTa-
TeJibHbIe BemlecTBa. CTeGesb BHIHOCHUT JUCTHSA K CBETY, CIYKUT OIIOPOH
IJIsT BCeX YacTeil pacTeHus, CBA3BIBAET UX MeX/Ay coboil. ¥ psiga pac-
TeHUi 1moder ¥ KOpeHb BBINOJIHAIOT 3amacaninyue QYHKINH.

Cucrema opraHoB — 3TO Ipynia OpraHoB, CBA3aHHBIX 00Imeii pabo-
TOM. ¥ MBOTHBIX pa3IWdYaloT HEPBHYIO, OINOPHO-ABMIaTeJbHYIO,
IHIIEeBAPUTENbHYIO, KPOBEHOCHYIO, OBIXaTEJIbHYIO, BRIIEJIHUTEIBHYIO,
9HJIOKPHHHYIO U II0JIOBYIO CHCTEMBI OPIaHOB.

Knerku, TRaHu, OpraHsl, CUCTEMBI OPraHOB paboTaIOT COTIaCOBAH-
Ho. Opranuam — eauHOE IIeJIOe.

i OCHOBHbIe NOHATUA TEMbI

e 0OMeH BellecTs ® MMTO3
| e NUTaHue ® Melo3
| e AblXaHwue ® TKaHb
| @ ABUXeHue ® MEXKNeTo4YHOoe BelecTBo
® pa3gpaXKMMocCTb ® opraH
e Pa3MHOXeHue e nober
e pocT e KOpeHb
® pa3BuTune ® NUCT
® OpraHu4YecKkue BellecTBa e cTebenb
e benku ® LIBETOK
® XUpbI e nNop
e yrnesopbl ® cems
® HYKNIeMHOBbIe KUCNOTbI s 3aBfi3b
e azor ® CEMSAI3a4aToK
| ® Kncnopog e TbIMMHKA
| e BOpOpOA e NbinbLa
: e yrnepogp, ® 3apopbiLl
» membBpaHa e 3HOOCNEPM
e XpoMocoma ® CUCT@Ma OpraHoB
* XpomaTuga e FOPMOH
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Bo3gyuiHoe
nuTaHue

[To4BeHHOE
nutTaHuWe

MuTaTenbHble BelLecTBa
HakannuBealTCs B cEMeHax,
NNogax 1 BUOOWM3IMEHEHHbIX
BETeTaTMBHbIX OpraHax
pacTteHum

Kaptodens
L I BN N
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10 NMutaHune n nuweBapeHune

Bce :xuBBIe OPraHU3MBI IUTAKTCH, U 3TO IOHATHO:
NUNIA COMEPIKUT XUMHUYECKHe BeIecTBa, Heo0X0Au-
MBble I CO3JAaHUA HOBBIX KJIETOK M o0ecmedyeHus
9HEepruei IpPoleccoB, IPOUCXOAAINX B OPraHu3Me.
IInTanune — 5TO mpomecc MOAYUYEHHUS OPraHu3MaMu
BeIllecTB M 9Hepruu. MCTOYHNKOM SHEPruu JIJid I10-
JaBJA0NIero 60JbIIMHCTBA OPraHU3MOB HA HaIlei
nnanere apiaderca Conrue. ComHeUHAsA SHEPIUA T10-
cTymaeT Ha 3eMJII0O B BHJe Telja U cBeta. M3 Beex
HaceJAIHUX 3eMJI0 XUBBIX OPraHU3MOB TOJIBKO
3eJieHble PaCTeHHA MOTYT HUCIIOJIb30BAThH COTHEUHYIO
9HEPruio HemocpeAcTBeHHO. Kak ’Ke 3TO mpomcxo-
IHT, KAK OHU IIUTAIOTCA?

Pacrerua He HMMeIOT CIEIMAIBLHON NUINEBAPH-
TeJbHOM CHCTEMBI, TAK KaK MUTATeJbHBIE BelllecTBa
obpasyioTcsA Y HEX HEeIIOCPEACTBeHHO B KJIETKAX JIH-
00 NPOHUKAIOT B HUX Yepe3 KJIEeTOUYHbIe MeMOpaHkblI.
BonbmIMHCTBY pacTeHHWH CBOMCTBEHHO IIOYBEHHOE
U BO3AyIIHOE nutaHue. [Ipy mMOYBEeHHOM NHTAHUH
pacTeHHUs C [OMOIIbI0 KODHSA IIOTJIOIIAIOT BOAY
U pacTBOPeHHBIE B Heill MWHeEpaJbHBIE BEIeCTBA,
KOTOPBIE MO IPOBOAAIIAM TKAHAM IOJLAKTCA B JIHC-
ThA.

3ejleHble JIUCThA — OCHOBHBIE OPraHbI BO3AYII-
HOr0 nMUTaHusg. B HuX 4Yepes crnenuajbHLIE Iese-
BUIHBIE KJIETOUHbIe 00pa3oBaHUA — YCTBUIA II0-
CTyIaeTr BO3AYX, U3 KOTOPOTO pacTeHHe IJIA IIHUTa-
HHUA HMCOOJAB3YyeT JHUNIbL YIIEeKUCHABIH ras. XJopo-
TIJIACTHI JIUCTA COHAEPIKAT 3€JIEHBIM MUTMEHT XJIOPO-
¢unn. O obramaer YAWBUTEILHOHN CIIOCOOHOCTBLIO
yJIaBJIMBAThH COJHEYHYIO 9Hepruio. Mcrnoms3ysa aTy
9HEPIHI0, PACTEHUSA ITYTEM CJIOMKHBIX XMMHUYECKUX
npeBpamieHuil U3 OPOCTHIX HEOPraHWUYECKHX Be-
niecTB 00pasyioT HeoOXOAUMbIe MM OpPraHUYECKHe



BeIecTBa. DTOT IpoIlecc Ha3bIBAOT (hoTocHHTE30M (OT IPEYecKuX
ci0B «hoTOC» — CBET M «CHHTE3» — coennHenue). B xone poTocuHTe-
3a COJIHEUHAA HHeprus npeodpasyeTcsa B XUMHUUECKYIO, 3aKJIIOUEHHYIO
B OpraHHuYecKHX MoJleKyaax. O6pazoBaBIInecs OpraHnIecKye BerecT-
Ba M3 JIMCTHEB OTTEKAIOT B J[PYrue YacTH pacTeHHsd, I/ie pacXoAyIoTCA
HA IIPOIIeCCHl KUBHEeAeATeTbHOCTH UIIH OTKIAABIBAIOTCHA B 3alac.
IIpomecce boToCHMHTE3a MMeeT OrPOMHOe 3HAUYEeHWE [JIfA KHIHH Ha
Bemie, TaK KaKk MMEHHO 3eJieHble DACTEHWdA, «3amacas» COJHEHTHYI0
SHEPrHI0, AeJAOT ee JOCTYMHOM AJA APYTHX JKHMBBIX OPraHusMoB —
rpuboB, KUBOTHBIX, YeJIOBEKA, a BhIZe/IAeMBIN TP 3TOM KHCJIOPOJX
MCIIOJIB3YETCA BCEMU JKHBBIMU OPraHU3MaMu I ABIXaHNHA.

Bo3aywHoe
nutaHme

CornHeYHbIN Kuncnopop,

CcBeT

BHyTpeHHee CTpOeHWe
xnoponnacra

Bopa,
MUHeparbHble
conu
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4

sKuBoTHbBIE B n&;necce NUTAHUA HCIOJIb3YIOT COJMHEYHYIO dHEp-
T'U10, HAKOILIEHHYIO B pacTeHuAX. OnHU (K03bI, OBILI, OJIEHH) TOe/a-
IOT CAMY DaCTeHud, APYTrue (MbIIK, GeIKH, KJIECThI, CBUDUCTEIN) —
UX IJIOABI ¥ CEMeHa. JTO PACTHTEJNbHOSIHBbIe KHBOTHBIE. B CBOIO
Ouepenb 3TUMU DACTUTEJIbHOAIHLIMM 3XMBOTHBIMHM NMHUTAIOTCSA XHII-

HukM. K HIM OTHOCATCS, HAIPUMED, JIUChL, BOJKH, THIDHL, SCTPEGH,
COBBI, MHOTHE 3MeH.

Y EcTb XWBOTHbIE, noegatolme Tpynb APYrX >XUBOTHbIX.
+K TaknM Tpynoeaam OTHOCSTCA MHOTUE HAaCeKOMbIE, HEeKOTO-
“ " pble MTuus! (rpudbl, BOPOHBI) 1 MAeKonUTaoLLMe (reHb ).
Kpome Toro, mHorve Baktepuu, rpubbl Takxke nNUTAIOTCH
MepTBbIMM OpraHM3MamMin MNu UX PasNaraioWwMMMCs ocTar-
Kamu.
Bcrpedaiotca B Npupofe v opraHnaMbl, BeAyLLmMe COBMECT-
0Oe CyLecTBOBaHME, MX Ha3blBAIOT CUMBUOHTaMu (oT rpeye-
CKOro «CMMOMO3NCY — COBMECTHas XM3Hb). Hanpumep,
rpubbl — 3Hakombie BaM BoposukM, Nonbepesosuku, no-
AOCUHOBUMKM 1 MHOTWME APYIe — pacTyT OKONO OMNpeaeneH-
HbIX PaCTeHWMI. 3TO He cyyanHo. MpmbHULa rprwba onnetaet
KOPHM pacTeHns 1 faxe BPacTaeT BHYTPb €ro KNeTok: KOpHM
fIEPEBa NONy4aloT oT rprba LONONHUTENLHYIO BOAY U MUHE-
panbHble ConK, a rpnb oT pacTeHns — opraHnyeckue Belie-
CTBa, KOTOpble OH, He UMes XNOPOMKNNA, CaM CUHTE3UPO-
BaTb He moxeT. €

Hutu rpubHumbl onnetaioTt
KOPHW pacTeHui

MHorue rpubsl pactyT
OKONO onpeneneHHbIX
[epeBbes

KopeHsb
Aepesa

HekoTtopble
rpmbs
nuTaloTCs
MEPTBBIMMW
opraHv3mMamu
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PACTUTEJTbHOAHbIE
XXKMBOTHBbIE

BapaH, noxuvpaioLunia
MblLLb

XULLIHAKW

XKyk-nnaeyHeu,
3axBaTUBLUWKM TPUTOHA
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AcdpurKkaHcKue rpudbl



XWITHAKH BCTPEYAIOTCA W B IapcTBe pacrenuii. Ha OeqHBIX OY-
BaX, Ha Oosorax oburaer pocsaHKA. DTO HEGONBIIOE PACTEHHE JOBHT
HACeKOMBIX C MMOMOIIBIO KJIEHKUX BOJIOCKOB, KOTODBIE MOKPBIBAIOT ee
mucThA. K HUM u NpHIMnaoT HeOCTOPO:KHBIE HACEKOMEIE, IpUBJe-
4YeHHbIe OJeCKOM KJIEHKMX KalejeK CJaJKoro coka. OHum BA3HYT
B HEM, BOJIOCKH IJIOTHO NPHKMMAIOT }KePTBY K JIMCTOBOI ILIacTue,
KoTopasd, 3arubasch, cCXBaThIBaeT N06bIYY. Beigensercs COK, HAIIOMH-
HAIOL[Wi NUIeBAPUTENbHBIN COK MKUBOTHBIX, U HACEKOMOE nepeBapu-
BaeTCA, a IUTATE/IbHbIE BEIECTBA BCACBIBAIOTCH JIMCTOM.

Ha Gosorax pacrer m apyroe XmuImHOe pacreHme — Ny3bIpYaTKA.
OHa 0X0TUTCH Ha MeJIKUX PAKOOOPABHBIX C IOMOITHIO0 0COOBIX MEII0Y-
KOB. A BOT BeHepHHA MYXOJOBKA CBOMMH JIACThIMH-IEIOCTSIMH MO-
MKeT 3aXBATUTH lake MOJIOJOrO AArymonka. Hemenrec — pacrenme,
oburamiee B A3uu, — 3aMaHUBAET HACEKOMBIX B HACTOAIINE JOBYIII-
KH — JIOBYHE JIMUCThA, UMEMIINe BUJ APKO OKPAIIEHHOr0 KYBIIWHA.
OHn cHaG:eHBl HEKTADOHOCHBIMH JKEJe3KaMHu, BBIIEJIAIOIIVMHE apo-
MAaTHBIA CHAAKHHA COK, O4YeHb IPHUBJIEKATeNbHBIH Ana 6yayuimx
sKepTB. Ho XMIIHEIHA ciocob muTagusa u V 9THUX PacTeHHH He I'JIABHbLIH:
OH JIMIIB NOIIOJNHAET OCHOBHOM CIOCO0 MUTAHUA — (DOTOCHHTES.

HeneHTec

Jlnucr pocaHkum
3aBopa4mBaerca
BOKpPYr Tena
Hacekomoro

[Ny3blpyaTka

OTaenbHble
00NV NTACTLEB
ny3blpyaTkm
BMOOW3MEHEHbI
B MELLOYKIM —
CNOXKHble
nosyme
annaparsl




Y KMBOTHBIX €CTh Pa3JIMUYHLIC IPUCTOCOOIEHUA, TOMOTAIOIIHE UM
IorJoImaTh nuily. Tak, MeIKHe pacTHTENbHOAIHBIE YKUBOTHBIE, IH-
Tauecsa rpyooil pacTUTENIBHOM MUIleil, UMEIOT KPEIKUe KeBaTeb-
Hble OpPraHbl. ¥ HACEKOMBIX, MUTAIOIINUXCA KUAKON MMHUINEeH, — MYX,
nueJi, 6abouex — POTOBLIE OPraHbI IPEBPAIIEHEI B COCYIINM X000TOK.

Pap »KMBOTHBIX MMEIOT IPUCIIOCOOJIEHUA IJIA OTIEeKUBAHUA TUIIH.
Hanpumep, aBycTBOpUYaTHIe MOJIJIIOCKHA, MOPCKHE JKEJIYIH OTIeKHUBA-
IOT IHUINY — MHKDPOCKOIHMYECKHE OPraHU3Mbl — C IIOMOILBLIO DECHH-
YeK WM IIeTHHKO0OOPas3HBIX YCHKOB. ¥ HEKOTOPBIX KHUTOB 3Ty (QYHK-
IIMIO BBIIOJIHAIOT POT'OBbIe IJIACTHHBI — KUTOBBIM yc. HabGpas B por
BOZBI, KUT IIPOILEeXXUBAET ee Yepes ILJIACTHUHEBI, a ITOTOM 3arJIaThIBAET
3aCTPABIIHX MEXKIY HUMH MEJIKHX PAK0OOpa3HbIX.

MiekonuTaioIiue KHUBOTHBIE (KPOJMKHM, OBIBbI, KOIIKH, cofaxu)
MMeIOT XOPOIIO padBUThIe 3y0hI, C IIOMOIIBI0O KOTOPBIX OHH OTKYChIBa-
IOT U IepeTHpaT nuiny. PopMa, BeJIMYMHA U KOJMUYECTBO 3y0OB 3a-
BHCAT OT CIIOCO0a NUTAHUA JKUBOTHOTO.

>4

Babouyka .

f,beByU.tMI;T . Ky3HE'-|VIK

N, poroBon 2
\, annapar 4
\ /

CocyLymi potoBom
annapar.
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B mpupoze BcTpeuaroTcs OpraHmu3MBbl, KOTOPhIe 3a0UpaloT y APYyTrux
HEOGXO,I[PIMI:IE nmruTaTeJIbHbIE BelllecTBa 1 HUYEro He JalT MM B3aMeH, —
aT0 mapa3uThbl. OHH ITEJIMKOM CYIIeCTBYIOT 38 CUET OPraHu3Ma-X03Aam1-
Ha. Ha MHOI'uX }XHMBOTHBIX IOCEJIAIOTCA KPOBOCOCYIHE Mapa3UThl —
BIITH, KJIEINH, 6;10Xu. BHYTpH OpraHu3MoOB MOTYT OOMTATh MapasuTH-
YeCKHe YePBU — ACKapHIbl, OBIYMUI I[eTIeHb U JP.

Cpenu pacTeHMiI TaK:Ke BCTpPeUaloTCs napasuTrel. Hanpumep, usse-
cTHAs CBOMMH I'MI'aHTCKUMMU IIBeTKaMu padduesus, KkoTopad odburaer
B Tponuueckux Jecax FOro-Bocrounoit Asuu. IlocesuBIINCE Ha KOP-
HAX JIMAH, OHA IIUTAETCS TOJIBKO 34 CYeT COKOB PaCTeHHUA-X03AWHA.

ITuma, momas B OpraHU3M KMBOTHOTO, B OOJIBIIMHCTBE CAy4aeB He
MOXKeT YCBOUThCs cpa3y. [losToMy OHa mojBepraeTca MeXaHHYecKOl
U XUMUYECKOH nmepepaboTKe, B Pe3yJabTaTe Yero CJIOXKHble OpraHuye-
CKHe BelllecTBa mpeBpalnawTcsa B Oojiee IpoOCThIe, KOTOPHIE 3aTeM pas-
HOCSITCA II0 BCEMY OPraHU3MYy. JTOT IMpoIiecc nepepaboTKU NHUINK HAa-
3BIBAIOT MUINEBAPEHHUEM.

XUBOTHbIE-TAPA3ATDI

TaexHbIn

MocrenbHbIv
Knon

Bbluunia LieneHb
(ronoska c npucockamm)

e

Ackapubl ——

1 o000 00 S0
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PACTEHWA-MAPA3NTDI TPNBbI-MAPA3ATHI

PacteHune- o ManeHbkinin
XO3AMH 2 LINANOYHbIN
N\ & | rpubok
: acrepodopa
pacret
Ha CTapoMm

MA0A0BOM
Tene rpmba

Mbkue crebnu noBunnkKn  Mpucocku
0DOBMBAKOTCA BOKPYT

pacTeHus -X03amnHa

1 obpazytor

BHEeOpsIoLMecs

B €ro TKaHW NpUcockn

3apasuxa Tak NNOTHO CPACTAETCA C KOPHEM PaCTEHWA-X03AMHa, HTO
MX HEBO3MOXKHO OTOPBATbL APYr OT Apyra

Pacdhdnesms




) PaccMOTpUM, Kak NPOMCXOAUT NULLEBaPEHME Y MPOCTENLLINX,
Hanpumep y amebbl. Bcrpetms Ha ceoeM nyTun Baktepuio nnm
O[HOKNETOYHYIO BOAOPOCTb, ameba meaneHHo obeonaku-
BaeT [0ObI4Y C MOMOLLLIO NOXHOHOXEK, KOTOpble, CIWB-
Wncb, 0bpasyioT nysbipek — NULLEBAPUTENBHYIO BaKyoOsb.
B Hee 13 okpyXaloLen LMTonnasmsl NOCTynaeT NULLEBapK-
TENbHbIM COK; NMOA ero BO3AeNCTBUEM COAEPXKMMOe Ny3blpb-
ka nepesapwBaetcs. Obpa3oBaBlUMECA B pe3ynkrate nuta-
TeNbHble BELLeCTBa Yepes CTeHKy Ny3blpbKa NOCTYNaloT B UW-
TOMA@3MYy: M3 HUX CTPOMUTCH TENo XWBOTHOrO. MulieBapu-
TeNbHbIE BaKYOn C HenepeBapeHHbIMU OCTaTKaMi nepeme-
LLAIOTCH K MOBEPXHOCTW Tena B Niobom ero mMecre. 3aeck oHU
CNMBAIOTCA € HapyXHoW MembpaHoW, W HenepeBapeHHble
OCTaTKW BbITANKMBAIOTCA HapyXy.

CnoxHee WMOET nepeBapysaHWe MUK Y KWULIEYHOMONOCT-
HbIX. 3TO rMApPLI, Meay3bl, Kopannbl. Mua — Menkve Xu-
BOTHbIE, 3axBa4eHHble LynanbuamMn ruapbel, — NOCTynaet
B KMLLEYHYIO NONOCTb Yepe3 eAMHCTBEHHOE OTBEPCTUE, KOTO-
poOe CYXUT Kak POTOBbIM, Tak 1 aHanbHbIM. 34eCk NuLLa nog
BAMAHWEM OCODbIX BeLecTs, CnocobCTBYOWMX ee nepesa-
PVBaHWIO, pa3Menb4aeTcs, a 3aTeM NoNaAaeT B KIETKM BHYT-
PeHHero cnos ruapsbl, B KOTOPbIX 1 3aKaH4YMBAETCA NULLIEBa-
peHue. HenepeBapeHHble OCTaTKM BbIOPACHIBAIOTCA HapyXy
Yepes yxe ynomsaHyToe equHCTBEHHOE OTBEpCTME.

Y NNockoro 4epBs NnaHapun yXe ecTb rMoTka M KMLWeYHKK,
HO OTBEpPCTME, Kak 1 Y ruapbl, o4HO. Mo3ToMy, Noka niulesa-
peHKne He 3aKOHYUTCA, XUBOTHOE HE MOXET 3arNoTWTb HOBYIO

XKepTay.
/

Mnanapunsa

KuweuHas &
MonocTs

PasseTBneHHbIN
KMLLIEYHMK
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MALLIEEBAPUTENTBHAR CUCTEMA COBAKW i; T

nonoctb

MNopxenyno4Hana xenesa

[notka

AHanbHoe
otBepcTMe g Mywieson
MALLEBAPATESTbHASA
KuiueyHmk CUCTEMA

- OOXOEBOIO
Kenynok ko YEPBSH

Hoxpaeson 4epBb UMeeT yxe Bonee cNOXHYIO 1 COBEPLUEH-
HYIO NULLIEBapUTENbHYIO cucTeMy. HaunHaeTCs OHa POTOBbIM
OTBEPCTMEM M 3aKaHYMBAETCA aHaNbHbIM, MO3TOMY MALLA MO
HeW NPOXOAMT TONbKO B OAHOM HanpasneHnnm — Yepes rnoT-
Ky, N1ilesof, 300, Xenyaok v KUWeYHWK. No3Tomy, B OTIK-
4ue OT NnaHapwuu, NOXAeBOM YepBb NoTPednseT NuLLy He3a-
BMCMMO OT MpoLiecca nepesBapuBaHms.

MoaobHbIM NNaH CTPOEHWUS NULLEBAPUTENBHON CUCTEMBI
MMEIOT MHOMMEe MHOTOKETOYHbIE KMBOTHbIE — OT KOfMb4Ya-
Thix Yepsew A0 MNeKonuTaloWwmx. MNyliesapuTensHan cucre-
Ma NMO3BOHO4YHbLIX ODbIYHO COCTOWT M3 POTOBOIO OTBEPCTUS,
MMOTKW, NULLEBOAA, XeNnyaka, KALLEYHKKE U aHansHoro oT-
BEPCTMA, @ TAKXKE MHOTOYNCIIEHHbIX Xenes.
MunuweBapuTenbHble Xenesbl BbIAENAT NULLEeBapUTENbHbIE
hepmeHTEl — BellecTBa, obecneumBaiolme nepesapusa-
Hre num. Camble KPYMHbIe Xenesskl — neYeHb U noaxe-
nyno4Han xenesa. B potoson nonocty nulla niMensyaeTca
M CMa4MBaETCA CSIIOHOW, 30eCh Mo BAUAHWMEM CIIOHBI 1M Ha-
4MHAeTCa Npouecc nepeBaprBaHms. [lanee oH NpoaonXaer-
€A B XXenyake. B KMwe4yHUKke NuLLa OKOHYaTeNnsHo nepesapm-
BAeTCsA, U NTaTenbHble BeLLeCTBa BCACkIBAlOTCA B KPOBb. He-
nepeBapeHHbie OCTaTKM BLIBOAATCA 3 OpraHmn3ma. (
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Yro Taxkoe muTanue?

B uem cymHOCTE TUIIEBADEHUA?

PaccrkasxkuTe o MOUBEHHOM IMHTAHUH PACTEHHUN.

Yro TaKoe BO3AYIIHOE IUTAHNE PACTEHM?

B xrakux oprasongax KJIeTKH IPOHCXOAUT (DOTOCUHTE3?
Kaxk ocymiecTBiseTcs MHAINeBapeHne y mpocredninx ?

M3 KaKWX OCHOBHBIX OT/IEJIOB COCTOMT IHINEBAPHUTEIbHAA CHUCTEMA
[IO3BOHOYHBIX ?

Kaxwue opranusMbl Ha3bIBAIOT CUMOMOHTAMU ?
HazoBuTe U3BeCTHERIE BaM OpraHHu3MbI-IIapasyuThbI.

YeMm numieBapuTeIbHAA CHCTEMA ILUIAHAPDUHM OTJHYaeTCA OT IIHIIe-
BAPUTEJIbHOM CHUCTEMBI JOK/IeBOr0 YepBA?

Kaxwue XHUIMHBIE PACTeHUSA BbL suaere?
HpHBEI{HTB IIPpHMepPHI BCeANHBIX HHUBOTHBIX.

Kakue npucrnoco6eHuss K IOIVIOMEHNIO TUINH BCTPEUYAIOTCA Y KH-
BOTHBIX?

BrimonanTe 3aganusa Ne 49, 51 ua c. 33 (Pabouasa terpais).

BribepuTe npaBuibHBIA oTeeT. Tect Ha ¢. 76—78, BapuanT 1 (Tec-
TOBBIE 3aTaHU).

I Moaymanre

C ueM cBA3aHO MHOT0OOpasue NpPHUCHoCcObIeHn K moTpebIeHuo I1-
mu?

0 PaGoTta ¢ KOMMNbIOTEPOM

Obparutech k Aucky. V3yumre MarepuaJ ypoKa U BBIIOJIHUTE
OpeJIOKeHHbIe 38 JaHusd.

UHTepHeT-ccbinka: http://slovari.yandex.ru/dict/bse/arti-
cle/00059/60600.htm (ITuranue pacrenwmii); http://www.ecosys-
tema.ru/08nature/ birds/morf/morf2.htm (ITuranue nru).

Be

MuTaHe — 3To NpoLecc NpUobpeTeHns OpPraHM3MoM HeobXoAMMBbIX eMy
wecrs 1 sHeprun. DOTOCUHTE3 — BO3AYLWHOE NUTaHWEe pacTeHuid. 3To

npotecc 06pa3OBaHM9 B XJloponfiactax opraHun4ecknx BelleciB M3 BOMbI
W YINEeKncioro rasa Ha cBety. ﬂpM CDOTOCVIHTGBQ BblaendaeTca Kncnopog.

Be
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MuueBapeHne — 3T0 NPOLLECC NpeBpalleHnsa CNOXHbIX OPraHUYeCcKmnX
LWecTB NuLLy B bonee NpocTbie, 4OCTYNHbIE ANA YCBOEHWUA OPraHM3MOM.,



11. ObixaHue

Habmopas 3a MaliCKUM KYKOM, MOXKHO 3aMETHUTD,
Kak ero OpHOINKO TO yMeHbIIaeTcsi B o0beMe,
TO YBeJIUYHBAETCA. JTO AbIXaTeJbHbIE ABHIKEHUA.
Kyxr germur. B ero opranuam mnpu Boxe mocTymna-
eT BO3/IYX, COJIePKAIHi KHUCJIOPOM, a IIPH BhIJOXE
BBIXOAUT BO3AYX, HACBIIIEHHBINA YTJIEKHCABIM Tra-
3oM. IIponcxonuT razoodMeH MeXIYy OPraHU3MOM
JKYKa M OKPYKaloIel cpenoi.

IeimaT BCe KHBbIe OPraHM3MBbI, TaK KaK AJIA
DOAJeP:KAHUA JKU3HU HEeo0XOAUMO IOCTOAHHOE
MIOCTYILJIEHHE KUCJIOpOJa, a 3amacoB ero B opra-
HU3Me HeT. Kuciiopon yyacTByeT B XMMHYECKUX
Ipomeccax paciielnJieHus CJI0MKHBIX OpraHudYec-
KHX BeIeCTB, B Pe3yJibTaTe KOTOPHIX BBHIAENIAETCA
9Heprusa, HeoOXoaAUMada AJId NOAepKaHUA KHU3He-
NeATeJbHOCTH OpraHM3Ma, ero pocTa, ABHUKEHHH,
MUTAHUA, PAaSMHOMKEHUA M MHOTUX APYTUX IIPO-
IIeCCOB.

OnHOKJIETOYHBIE OPraHM3MbBI — KaK pacTeHusd,
TaK W KMBOTHBIE — IIOTJIOIIAIOT PACTBOPEHHBIN
B BOJie KMCJIOPOJ BCel IIOBEPXHOCTHIO CBOETO TeJia.
ITO caMbIil IPOCTOM THUII ABIXAHUS — KJIETOUYHBIH.
O6pasymoIinuiicss B IIPOIlECCe ABIXaHUA YIJVIEKHC-
JIBIHA ra3 BBIZEJIAETCH CKBO3h 000JIOUKH HEIocpe[-
CTBEHHO B BOZY.

CxomHBIM 00pa30M ABIIIAT ¥ MHOT'ME MHOT'OKJIe-
TOYHBIE KHBOTHEIE (KHIIEYHOIIOJOCTHBIE, ILJIOC-
KHe YepBM), a cpelu pacTeHMH Bceil MOBepPXHOC-
TBIO TeJia ABITIIAT BOJOPOCIIH.

V OoJbIIHHCTBA K€ MHOT'OKJETOUYHBIX KHBOT-
HBIX M PACTeHHI IJIs OCYIIecTBJIeHUA razoobMeHa
MMeIOTCH CIellMaJbHBIEe IIPUCIIOCO0JeHNS U opra-
HbI. ¥ IBETKOBBIX PACTEHUH — 3TO YCTHUIA U Ue-
YeBUUYKH. YCThHUIAa OOBIYHO pacmoJiaralTcs Ha
HUXKHEHA cTopoHe jucrta. llepmogmyecKu TO OT-
KPBIBasiCh, TO 3aKPbLIBASICh, OHHU DPEryJHUPYIOT IO-
CTYILJIEHHEe BO34yXa B JHucThA. Crebesib pacTeHUdA
JBIIIUT Yyepes CIerualbHbIe OTBEPCTHA CPeau KJie-
TOK TOJICTOH M IIJIOTHOM MPOOKH — UYEUEeBHUKH.

BerpeualoTcss v pacTeHMHA M NOMOJIHHUTEJIbHBIE
OpHUCcIocOoDIeHnA: Tak, y OOJOTHOrO KHIlapuca,
pacTyInero €Ha nepeysBiaa’KHeHHOM mo4YBe, pa3BUBa-
IOTCH ObIXaTe/IbHbIe KOPHH.

IbiXxaHwne
amebbl

S

JleroyHble MmeLlKu
nayka

Yrnekucnsin
Kvcnopon @3

[bixaTensHbie KOpHM
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¥V »KUBOTHBIX OPraHbl AbIXaHUA 0YeHb PA3HOOOPa3Hbl. ¥ OOJIBIINH-
CcTBa BOJAHBEIX o0MTAaTENeH 9TO Kadpsl — 0coOble pa3BeTBJIEHHBIE KO-
Hble BBIPOCTHI Teja. sHadOpamu asimiaT peibbl, MHOTHE MOJIIIOCKH
¥ UYJIeHHCTOHOrHe. PasiuualoT BHYTPDEHHHME M HapPYKHbIE KaOphI.
Y pei6 BHYTpPeHHHE Kabpbl. 3arjaaTbiBasd PTOM BOAY M IPOTAJKHBASA
ee uepes xabepHbIe IIeJH, PhI0a CO3/1aeT B HUX IOCTOAHHBIN TOK BO-
Iel. Jabpsl NpPOHM3AHBI MHOYKECTBOM KPOBEHOCHBIX COCY/OB.
W3 oMbIBaroei »xabpel BOABI B KPOBB IIOCTYIIAET KHUCIOPOJ, a U3 KPO-
BH B BOJAY yAaJifeTcsa yriexkucJsblil ras. HexoTopsie »KHUBOTHBIE, HA-
npuMep amMPuOMM, HA PAHHUX CTAJUAX CBOEr0o Pa3BUTHA U Hake
B3pOCJIbIE UMEIOT Hapy KHbIe Kabpsl.

CTPOEHWE NETKNX

KpoBb, HacbIlWeHHas
KMCNOPOAOM

- Kposs,
[ HacbILLeHHan
YrNeKncnbiM
raom

Kanunnapsl

Jlero4Hble
ny3bIpbKX

B Bofie kvcnopona B 40 pas MeHsLe,
YyeM B aTMocdepHOM BO3fyxe



Tpaxen HaceKkomMoro CoBepllleHHO MHAYE YCTPOEHA AbIXaTeJbHAA CHC-
TeMa y HACeKOMBIX. B Ka)KIOM cerMeHTe MX Teja
MMeeTcA IIapa AbIXaJiell — OTBEePCTHi, 0T KOTOPBIX
BHYTPBL OTXOJAAT BETBAIIHECS TPYOOUKU — TpaxeH.
OHu OGyKBaJbHO ITPOHHU3BIBAIOT Bce Teso. Ilo atum
TpaxesaM B KJIETKH TeJla HACEKOMOT'0 IOCTYIAeT BO3-
OyX, OoraThlil KHCJIOPOI0OM.

HaszeMmHBIe MO3BOHOYHBIE ABIMIAT JerkuMu. Jler-
KHe MMeIOT BUJ| AYEHCTHIX MEIIKOB, IPOHU3aHHBIX
fGecuMCIeHHBIM MHOYKECTBOM KDPOBEHOCHBIX COCY-
J0B. fluencToe cTpoeHUe MO3BOJISET YBEJIUIUTH BHY-
TPEeHHIOK IIOBEPXHOCTH JEI'KHUX BO MHOTO pas.

BerpeuaroTea cpefin HaseMHBIX HO3BOHOUHBIX
1 XKUBOTHBIE, ¥ KOTOPLIX JIETKHE OTCYTCTBYIOT, Ha-
npuMep 0OessleroyHbIe cajlaMaHApPbl — OHM ALIIIAT
KOMKel.

HecmoTps Ha Hanuuue CJIOKHBIX OPraHOB IbIXa-
HU, Y IO3BOHOUHBIX UMEEeTCS M KOJKHOe JIbIXaHHe.
¥ IArymku oHO gake mpeo0iazaeT Hajll JerOYHbIM,
H IIPH er0 HapyUIeHUH JIATYIIKA C HeIIOBPEXK IeHHbI-
MU JerKMMHU 1norubaer. [IpIIIUT KOKell W 4eJI0BeK:
y HEero Ha JO0JI0 KOXXHOTO IBbIXaHUA IPUXOLUTCH
oko0J0 1—2% or ero obiero oopema.

RS

%

Yrnekmcablin
ras K\
Kucnopog o
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— Ycrbuua y BonblumnHCTBa PacTeHUI HAXOAATCA B KOKMLE Ha HUXKHER CTOPOHE
NUCTOBOW NNACTUHKW. Y1CNo nx orpoMHo. Tak, Ha 1 MM? MCTa NOACONHEYHMKA MX
MOXHO HacHmTaTb 4o 220, a Ha 1 Mm* niucTa KrneHa — Ao 550. Yepes ycTbuuia pac-
TEeHWUS He TONBbKO AbILLIAT, YePe3 HUX B IUCT NOCTynaeT HeobxoAnMbIN Ang POTOCUH-
TE3a YrneKncnbi ra3 1 BblaenseTcs obpasoBaBLIMCA B npouecce hoTocMHTe3a
Kucnopof. PerynmpyioT ycTbmua v NpoLecc UcnapeHis Bogpbl.
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é } MNMpoBepbTe CBOU 3HaHUS

Yro Takoe AbIxaHHE?

Kax germaT pacTeHus?

Yro Takoe YCThHUIA M YEUEBUUKH?
B ueM cyTh KJIETOYHOTO ABIXaHUA?

.

Kakue ;XKMBOTHBIE UMEIOT KOXKHOE ObIXaHue?
Kax gesimar macekomsule?

Kakoe gpixanue y peio?

Kak ycTpoeHs! nerkue?

Kar gpimaTt ofHOKJIETOYHBIE KUBOTHEIE?

.

OO N

o e e

[y
@

B uem CXOIOCTBO ObIXaHHUA paCTEHHﬁ U JKUBOTHBIX?
Beinonaure 3aganue Ne 56 wa c. 35 (Pabouas rerpans).

BribepuTe npaBunbHbIA oTBer. TecT Ha c. 86—89, BapuaHT 1 (Tec-
TOBBIE 3afaHUA).

ot
Do =

&

| MoanymawnTte

ITouemy npixaHWe — BajKHBIN IPU3HAK BCEX XMBLIX OPraHU3MOB?
Kaxogra ero poas?

0 PaboTta c kKoMmnbloTepom

® | Obparutecs Kk Aucky. VayuuTe MaTepuas YpOKa M BBHINOJHHUTE
IpeJIo)KeHHEIe 3a/laHuA.

® | MIHTepHeT-cchika: http://ru.wikipedia.org/ ([Ipixamme).

Bce XMBble OpraHmn3Mbl AblwaT. Mpu AblXaHUK OCYyLLeCTBASETCA ra3006-
MEH: B OPraH13m noctynaert KUCNOPO/, @ U3 OpraHu3Ma BblAenaerca yrne-
Kucnbiia ra3. Kucnopop Heobxoamm Ans pacllenneHns CnoxXHbiX opraHi-
Yyeckux Bellects Ha Bonee npocTblie. Boigensemas npu 3TOM 3Heprus
MNCNOMb3YeTCA OPraHM3MOM [ANA OCYUIeCTBIEHWA MPOLLEeCCOB XU3He-
AeaTensHoCcTU. OQHOKNETOYHbIE OpPraHM3Mbl, KWULWEYHONONOCTHLIE, MHO-
rne YepBW ObIWAT BCEV NOBEPXHOCTLIO Tena. PasnnyaloT HeCKONbKO TUMNOoB
ObIXaHWA: KNETOYHOE, KOXHOe, TpaxenHoe, xabepHoe 1 neroyHoe.
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1 2. TpaHcnopT BewecTs
B OpraHvM3sme

BeI y:xe 3HaeTe, UTO B *KUBBIX OPraHU3MAaxX IIPOMC-
XOAAT CJOXKHBIE MPOIECCHI, B PE3YJIbTATE KOTOPBIX
obpasyroresa pasHoodpasHble BenlecTBa. OOBIYHO OHU
nepeaBUralTCsa BHYTPH KJIETKH OT OPraHOKAa K Op-
TaHOMIY, OT OAHOUM KJIETKU OPraHM3Ma K JPYIroi.

Eciiu moag MMKPOCKOIIOM PacCMOTPETH JIMCT 3JI0-
el — BOJHOT'O PACTEHHA, IIHPOKO BCTPEYAIOIIETO-
cA B HAaIIMX IIPECHBIX BOJo0eMax, TO MOYHO 3aMe-
THTh, KAK XJIOPOILIACThl MeAJIEHHO IlepeMeIlalnTcsa
BJIOJIb KJIETOUHOM 000JI0UKH. ITO YKa3kIBaeT Ha TO,
YTO IUTOIIa3Ma KJETKU HaXOJUTCHA B JABHXKEHHUH.
ITOT mporecc obecmeurBaeT nepeMelleHue B KJeT-
Keé NMUTATEeJbHBIX BellleCTB U ra3os.

I BHKEeHMEM ITUTOIJIA3MEI IIEPEHOCATCH Pa3JIud-
HBIE BEIeCTBA M y OAHOKJIETOYHBIX OPraHH3MOB.
Tak, y ame0bl IUTOIIA3Ma IepeTeKaeT M3 OXHOH
gactu Teaa B Apyryioo. Comep:xamuecsa B Hell Be-
IeCTBAa TIEPEMEIIHBAIOTCA M Pa3HOCATCA IO Beeil
KJIeTKe. ¥ uH(Yy30puu Ty(eJbKH — IPOCTeHIIero
¢ IIOCTOSAHHOHM (POpPMOIl Tena — IepefBIIKeHUe IIU-
II[eBapUTEJbHOIO ITy3bIPhKa U paclpeesieHue I1uTa-
TeJIbHBIX BEIeCTB II0 BCeH KJeTKe AJOCTHUraeTcda He-
MPEPLIBHBIM KPYTOBBIM JIBHIKEHUEM IIUTOIIA3MBbI.

Y MHOIOK/IeTOUHBIX OPraHM3MOB I[MTOILIa3Ma
OMHOM KJETKM He H30JIMPOBaHA OT IIUTOILIa3MBbI
Opyroi, cocefHell KJIETKH MOJHOCTBIO: Uepe3 HX
MeMOpaHBEI MOMKeT CcBOOOJZHO IIPOHMKATE BOJA
M pacTBOpPeHHBIe B Hell BemecTBa. LluTomaasmsbl
PaACTUTENLHBIX KJIETOK COODIaTca Mexay coboit
¢ MIOMOINILI0 TOHUYAWINNUX KAHAJOB, 10 KOTOPBIM W3
KJIETKH B KJETKY MOryT TaKKe IOCTyIaTk BOja
U OIUTaTeJbHbIE BellecTBa.

Bosee akTuBHOE mepeMeIieHNe BeIlecTB y pacTe-
HUM IPOMCXOAWUT II0 [IPOBOAAINUM TKAaHAM. OTH
TKAHU 00pasyioT COCYAHMCTO-BOJIOKHHCTBIE INYUKH,
KOTOpBbI€ IIPOHU3BIBAIOT BCE DPACTeHHE, COeNUHSASA
ero 4acTu — noberu, KOpHH, IIBETKH ¥ IJ10abI. Bo-
Jla ¥ pacTBOPEHHLIe B HEell MUHepaJIbHbIEe BelllecTBa
IepeBUral0TCA B PACTEeHHUH OT KOPHell K Haja3eM-
HBIM 4acTsM II0 COCyAaM JApPeBeCHHBbI, a Opranuye-
CKMe BellecTBa — 10 CHTOBHAHBIM TpyOkam may0a
U3 JIUCTHEB B IPYTHE YACTHA PACTEHHUH.



TPAHCMOPT BELLIECTB g ¥ Boaa
B PACTEHUM 3 A4V MUHEpanbHbIe Con

OpraHuyeckme
BellecTea

IMonepeyHsiii cpes crebns ' a : YcTeula nncra
Kaprogens ] s,

CuTOBUOHEIE

Bopa
W MUHepansHble
conu
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HESAMKHYTAA
KPOBEHOCHASA
CUCTEMA

3 -2{5-‘\

Cocyn, Cepgaue

Knetku kposu
MHoOrOKJI€TOUHbIE >KWBOTHBIE IJIA IIepeHoca Be-

IIECTB KUMEIT 0CcO0bIe CUCTEMbBI OPraHoB. TakK, Xopo-
II0 M3BECTHBIA JIOKJIEBOH UepBL MMEeT PA3BUTYIO
KpPOBeHOCHYI0 cucremy. OHAa COCTOUT H3 COCYHOB,

IAMKHYTAS IO KOTOPHIM IIUPKYJIHPYyeT KpoBb. KpoBe pasHoCcHT
KPOBEHOCHAS 110 OPTaHMU3MY IHUTaTeJbHEIE BeIl[eCTBa ¥ KHUCJIOPOL,
CUCTEMA BEIHOCHUT YIVIEKHCJIBIN I'ad U APyrue IPOLYKTEL pac-

naza. KpoBb cocTouT U3 GeCIIBETHOH KHUIKOCTH —
IIA3MbI M KJETOK KpPOBHM. PasjimuaiT KpacHbIe
u Oenble KpoBAHBIE KiIeTKU. KpacHsle KpoBsHBIE
KJeTKH MPHUIAI0T KPOBH KPACHBIH I[BET, TaK KaK
B MX COCTaB BXOIHUT 0cob0Oe BeIecTBO — ITUTMEHT
reMorJo0uH (OT I'PEUECKOro «reMas — KPOBb U Jia-
THHCKOro «rjobymnioc» — mapuk). CoenuHsasach
C KMCJIOPOIOM, TeMOTJIOOHH Pa3HOCHUT ero Io BceMy
opranusmy. Takum 00pa3oM, KPOBb BEINOJHAET JbI-
XaTenbHYyI0 (QyHKNHIO. Belble KpPOBAHBIE KJIETKH
BBINTOJHAIOT 3AIUTHYIO QYHKIIHIO: OHU YHHUYTOMKA-
10T [IONABINKE B OPrasu3M 060JIe3HETBOPHBIE MUKPO-
opraHuaMbl. [IBHIKeHHe KPOBH II0 cocyaam obecIie-
YMBAETCA Y UEPBA COKPAIIEHHEM «CepaeIl» — KOJb-
neBbIX cocynoB. OHM COeIUHAIT COUMHHOM 1 OPIOII-
HOH cocyZbl B €IHHYIO 3aMKHYTYI0O KDPOBEHOCHYIO
cHCTEMY.

) Y HacekoMbIX, MONNIOCKOB NO COCYAaM TeYeT remonumda
(OT rpeyeckoro «rema» — KpoBb W NAaTUHCKOrO «NuMda» —
ymucTas Bofa) — OecuBeTHan UnW 3eNeHoBaTan XNAKOCTb,
BbINONHALWAA (OYHKLUMM, CXOOHbIE C MYHKUMAMWU KPOBM.
Nx kpoBeHOCHas c1ucTemMa COCTOUT M3 COCYOOB W ceppLa.
3 cepaua remonumda NOCTyNaeT B COCYAbl, @ U3 HUX U3NK-
BAETCA B NPOMEXYTKM MEXAY OpraHamu — B NOJSOCTh Tena.
3ateM OHa BHOBb cobupaeTcs B cocyabl M MoCTynaer
B cepfue. Takas KpOBEeHOCHaA cuUCTeMa Ha3bIBaeTCa He-
3aMKHYTON.
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pasoe

peacepave JleBoE

npencepave
P
y

JleBbi
Xenynoyek

Mpaebin
Kenygoyek

KanunnapHana cetb
YHETbIPEXKAMEPHOE CEPALIE

Y 1103BOHOYHBIX JKKBOTHBIX, K KOTOPBEIM OTHOCHAT-
cs1 pbiObl, 36 MHOBOJHEIE, IPECMBIKAIOIIMECH, IITHIIBI
¥ MJIEKOIMTAIIINe, KPOBEHOCHAsI CUCTEeMa yCTpoe-
Ha II0 eHHOMY «ILIaHy». OHa 3aMKHyTad, COCTOUT
U3 COCYZOB M XopoImo passuroro cepaua. Cpenu
COCYZIOB DPasIMuyaiT apTepuH, Hecyllue KpPOBb OT
cepAlla, BeHbI, HeCcylllle KPOBb K CepAlly, U Melb-
yaiilme cocyabl — KAUWJUIAPbI, KOTOPLIE OyKBaJIb-
HO TIPOHM3BIBAIOT BCe TeJsIo »KUBOTHOTrO. (Becnomam-
Te: CTOUT IIOPAHUTH ITajiell, W celuac e IOABUTCH
KamesabKa KpoBu!) MMeHHO B Kanuiisgpax IpPouCXo-
AT OOMEeH Bel[eCTBAMH MEXKIY KPOBbIO M TKAHAMH.

Cepiie COCTOUT U3 KaMep — IpeICcepau U xe-
JAYyI0YKOB. B mpeacepauma KpoBb cob0upaercsa u3
BeH, 3aTeM IIOCTYIIAEeT B JKeJIyJIOYKHM, a COKpaIlie-
HUA JKeJyJ0YKOB BBITAJKHBAIOT €e B apTepHuH,
10 KOTOPLIM OHA CHOBA PACXOAUTCA IIO BCEMY TeJy,
pPasHOCHA KMCJIOPOJ U MUTATeJbHble BelllecTBa.

HawubosbIiiero pa3BUTHUS HOCTUTIA KPOBEHOCHAH
cucTeMa y NTHUII B MJIeKomuTamimmux. OHM HMeT
yeThIpeXKaMepHOe cepAlle ¥ 3aMKHYTYIO KPOBEHOC-
HYIO cucTeMy. IX KpOBb HeceT K TKaHAM O0JbIIOe
KOJIMYECTBO KHCJIOPOAA, YTO MOAAEPKUBAET BbICO-
KN ypoBeHb 00MeHa BelllecTB: BCe MPOIleCChl B Op-
raguaMe UAYT GBICTPO U COIIPOBOXKAAKOTCA BHIJEIe-
HHeM 0OJIBIIIOro KOJIMYeCTBa S9HEePIUuH.

Ceppalie yenoBeka




OnbiIT,

LEMOHCTPUPYIOLLAK
Hann4yne KOPHeBOro
[aBfeHUA Yy pacTeHumr

¥ pacreHuit 60/bIlIOe 3HAYECHHE IJIA IMepeMere-
HUA BOJBI HMeeT KOPHEBOe JaBJIeHHEe W HCIapeHue
BOJIBI JIUCTHAMH.

Boja mocTynaer B pacTeHHe 4epes3 KOPHeBbIe BO-
nocKku. TIOKDPBLITHIE CAM3BIO, TECHO CONPHKACASICH
¢ TIOYBO#, OHHM BCACBIBAIOT BOAY C PACTBOPEHHBIMH
B Heill MHHEpaJbHBIMH BeI[eCTBAMH. 3aTeM BOJa
IO COCyZaM KOPHS MOJ JaBJI€HHEM HOXHHUMAETCH
B Jpyrue, HaJ3eMHBIEe OpraHbl pacreHus. Kophe-
BO€ JaBJIeHUe — 3TO CUJIA, BBI3BIBAIOIIAA OJHOCTO-
POHHee IBUKEHWEe BOJABI OT KOPHeH K moberam.

ITonae B JMCTHA, BOJA UCOAPSAETCH C IIOBEPXHOC-
TH KJIETOK W B BHJE Iapa 4epe3 YCTHHUIA BBIXOIUT
B armMochepy. ITOT mpoiecc obecmedwBaeT Helpe-
PBIBHBIM BOCXOAAIMUN TOK BOJBI II0 PACTEHHUIO: OT-
IlaB BOAY, KJIETKH MAKOTH JHCTa, IOA00HO HaAcocy,
HAYMHAIOT MHTEHCUBHO MOTJIONIATEL €€ M3 OKPYIKa-
IOIIMX UX COCYI0B, KyZa BOAA IIOCTYIIAET II0 cTebJIio
U3 KOPHA.

IlonconHeYHUK €)KeJHEeBHO TepsAaeT A0 2 JI BOIHI,
a crapsiii gy6 — mo 600 a.

P00 0B OO OOOPSONOTONOTOEORNOBTOIOTOEIONOTROSINODPOEBTROIOSNPOOOOSRSINOEORLOEDOEODDS

_. Ceppue pblb cocTonT 13 ofHOTO Npeacepans 1 OfHOMO Xenyao4ka, y 3eMHo-
BOOHbIX M NPECMbIKALLMXCA (3a UCKNIoYeHneM Kpokoauna) cepale obpasosaHo
OBYMA MpeacepamaMm 1 XKenygodkom. Y nTuy, v MAeKonuTaloLWmx CepaLe HeTbl-
pexkamepHoe. OHO COCTOMT U3 ABYX NPencepani 1 ABYX XenyLoHKoB.

20 0000 OO OPOOPOOOCOONSOINOIPOIEODOPONOPOESTOSRSS
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@ | MpoBepbTe CBOU 3HAHNSA

KaxoBo 3HaueHHe TPAHCIIOPTA BEIeCTB B OpraHusme?

Kak mepeHOCATCA BEIIECTBA Y OJHOKJIETOYHBIX OPraHU3MOB?
KakoBa posb KpOBEHOCHOI cHCTeMBI?

Yro Takoe KpPoBL?

W3 gero cocTouT KpoBn?

Yro Takoe ycThUIIA, I OHH PACIIOJIOMKEHBI?

Kar ocymecTBisercA mepeiBUKeHHE BOALI M MUHEPAJILHBLIX Be-
IIIeCTB B PACTEHHH?

Ilo xakoit yacTH cTebyiA mepeJBUTraloTCA OpragnyecKkue Bemlecra?

. B gem 3akiioyaercs posb KOpHEBBIX BoMocKoB? UTo TaKkoe KOpHe-
BOe maBjeHue?

10. KakoBo 3HaueHHE MCIAPEHUS BOJbI JUCThAMU?

11. Bemoxrwurte 3agarusa Ne 57, 58 na c¢. 36 (Pabouas terpajb).

12. Beibepure npaBunsHbIi oTBeT. Tect Ha ¢. 94—95, sapuant 1 (Tec-
TOBBIE 3aTAHUS).

NSO U AW

-

© ®

'*‘ i NMNoaymante

BecHoii cafoBosi 00HapYIXUII 1BA IOBPEKAEHHBIX epeBa. ¥ OZHOIO
MBIIIH IOBPEJHUIHM KOPY YacTHYHO, Y JAPYroro 3aiiibl 06rpbI3jiu
CTBOJI «KOJIbIIOM». Hakoe nepeBo MokeT MOruGHYTH?

¢« o) JlabopaTopHan pabora
Bemnosnaure pabory Ne 19 ma ¢. 41—42 (JIaGoparopabie paboTsi).

‘ PaGoTta c koMmnbioTEpOM

® | Obparurecs k gucky. Usyunre MaTepHaa ypPOKa M BHIIOJHHUTE
IpeJIoXKeHHbIe 3aJaHuA.

® | MHTepHeT-ccbinka: http://ru.wikipedia.org/ (KposooGpaie-
HHE).

Y OOnbLWMHCTBA XUBOTHLIX MEPEHOC MUTATeNbHbLIX BELLEeCTB U rasos
OCYLLECTBNAETCA KPOBbIO WK reMonnM@on. KpoBeHOCHas cMcTemMa co-
CTOWUT 13 cepAua 1 cocyoB (apTepuia, BeH, KanUNnspos).

B pacreHuax BeljecTBa TPaHCNOPTUPYIOTCA MO NPOBOAALLMM TKAHAM:
BOAA U MUHEpPasibHble CONv NepeBMraloTca No CoCyAam APeBeCUHbI, a op-
raHu4eckue Bewlectsa — Mo CUTOBMAHLIM Tpybkam nyba. MepemeleHue
BELLeCTB B KNeTke nponcxoaut bnarogaps ABUXEHMIO LIUTONNA3MbI.
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BbipenutenbHas
cucTema nnaHapum

Bbloenu-
TenbHbie
nopsl

Beigenu-
TenbHble
KaHanbl

MepuaTenbHas
KNneTka :

13. BoigeneHue

B npoiiecce Ku3HeneATEJIbHOCTH OPraHU3Ma — Kak
pacTUTEJILHOTO, TAK M XKMBOTHOro — obOpasyiorcs
Bell[ecTBa, KOTOPhIE I/ HEro He HYMHBbI, a HHOTJa
nase OImacHbl, JTO TAK Ha3bIBaeMble OTXOJbl — UMHU
MOTryT OBITH BOJA, YIVIEKHCABIH rag, aMMHaK, Mo4de-
BUHA ¥ MHOTHe Apyrue coeauHeHud. IlosaTomy 1e-
pel KaxJbIM OPraHM3MOM CTOMUT IpobieMa yjaaie-
HHA 9TUX BelecTB. PerllaeTcda OHA DO-Pa3HOMY.

VYV npocTedIInx 3To MPOUCXOAUT AOCTATOUYHO JIeT-
KO: MIPOJAYKTHI 0OOMeHa BeIlleCTB BBIXOJAT U3 KIETKH
yepes3 KJIETOUHYIO 000JT0YKY B OKPYIKAIOMI[YIO Cpe-
Iy, rle WX KOHIEHTPaluM 3HAYUTeJBHO HUIKe.
A BOT 130aBUTHCH OT M3JIMIIIKOB BOJALI HM CJIOX HeE.
IIpecHoBOAHBIE IpOCTEHIIHEe OCBOOOMKIAIOTCH OT
Hee ¢ IIOMOIbI0 COKPATHTEJBHOM BAKYyOJH — He-
OOJBIIIOT0 TY3bIPbKAa, Jeykallero B IIUTOILIasMe.
IlepuoguyecKku coKkpaniasach, OHA BbITAJTKHUBAET Ha-
XOAAIIVIOCS B HEH JKUIKOCTh HAPYXKY.

V OoabIIHHCTBA e MHOIOKJIETOYHBIX KHBOT-
HBIX MOABJIAIOTCH pPasJuYHbIe ClIelHajbHbIe IIPU-
crnocobaenusa. Tak, y MJIOCKUX YepBell aTO cUCTeMa
BBIIeJINTEbHBIX KaHAJbIEB, KOTOpble OepyT Ha-
gaJjio OT 0COOBIX, TAK HA3BIBAEMBIX MepLATENbHBIX
KJIETOK, MUMEIOIIUX IIYYOK IMOCTOSHHO KoJebiro-
muxcsa pecHudek. OHU MOIJIOIIAIOT OKPYIKAMIIYIO
UX KHUIKOCTh C BPeJHBIMH MPOAYKTAMHU OOMeHa Be-
LIeCTB ¥ HAIPaBJAKT ee B KaHAJbIlbl, KOTOPLIE BbI-
HOCHAT ee uepes3 BhIJeJUTe/bHbIe IOPbl HAPYKY.

V 103 1eBOr0 4epBs BhIJeJIeHHEe OCYIIeCTBIACTCH
yepes Hedpuauu (0T TpedecKOro «He(QPHANOH»,
YMEHBIIUTEJIBHOIO OT «He(ppoc» — IMOYKa) — Ka-
HaJbIIBI, KOTOpPble OTKPBLIBAIOTCA PECHHTYATHIMU
BOPOHKAMH B II0JIOCTH Tesa. B HUX cobupaioTcsa He-
HY’KHBIe BEIeCTBA U BBIBOJATCH HapY Ky 4epes BbI-
nenuTeNbHBIE MOopbl. KaHaIBIbl OKPYIKEHBI MHOTO-
YUHMCJIEHHBIMH KaNHJIJIApaMu, depe3 CTeHKH KOTO-
PBIX VAAJNAIOTCA IPOAYKTEI OOMeHAa U U3 KPOBH.

BbloenurenbHbIn
KaHanew,



Ameba

CokpatutensHasn
BaKyonb

CokpatutensHasn
BakyoIb

PecHuT4aTas

BOPOHKa

Hedpuaunn

SIAENUTENBHAA e
pa

BbigenutenbHasa cucrema

. AOXAEBOro Yepss
Hedpuaoni



BrijenuTenrpHas cHcTeEMa HACEKOMBIX IIpeiCcTaB-
JleHa TOHKMMH, JIWHHBIMH TPyOOUKaMu, OOAUH KO-
Hell KOTOPBIX JIEXKUT B IIOJIOCTH TeJia, a JPYroH oT-
KpbIBaeTCA B 3aJHHUM OTAes KulleyHWKa. M3 remo-
JUM(DBI, BaIONTHAIONIEN TOJIOCTH TeJla HACEKOMOIO,
B BBIJEJHUTENbHBIE TPYDOUKHM Yepe3 MX CTeHKHU IIO-
CTYHalT OPOAVKTEI 00MeHa. 3aTeM OHU NepeMelna-
I0TCA B KUIIEYHUK. B KHIIeUHHKE BOJa BCAChIBAET-
csi B reMonuM@y, a cyxHe BellecTBa BBIIEIAITCA
Hapy#KYy.

OCcHOBHOM OpraH BBIJEJIEHHS IMO3BOHOUHBIX MH-
BOTHBIX — MOYKH. UYepes HUX yAaIAOTCH HEHYX-
HBle JIJIA Oprasu3Ma KHUJKUe BelecTsa. ¥ phi0, Ha-
IpuMep, MOYKHM MMEIOT BUJ ABYX BBITAHYTHIX JIEH-
TOBUIHBIX OPraHOB, PACIOJOEHHBIX IIOJ II03BO-
HOYHHMKOM B BEPXHeM 4acTH IIOJIOCTH TeJIa.

Kposs, npoxons uepe3 pa3BeTBJEHHYIO Kallu-
JAPHYIO CeTh, KOTOpas IIPOHM3LIBAeT MOYKH, OTIA-
eT pacTBOpPeHHBIE B HEH HMPOAYKTHI obMeHa. OT mo-
YyeK OTXOAAT [Ba MOYETOYHMKA, 110 HUM 00pa3oBaB-
mascsa Mo4ya cobupaeTcsa B MOYEBOM Iy3bIpb, a 3a-
TeM Yepes 0coboe OTBEPCTHE BBHIXOLHUT HAPYKY.

) B npouecce BblgeneHms NpUHUMaioT y4actue U apyrne op-
raHbl. TaK, yrnekucnbiv ras BbIOENAeTCH y XKMUBOTHbIX Yepe3
KOXy, Xabpbl, nerkie, Boga — 4epes Koxy 1 nerkve. A Mu-
HEpParnbHbIE CONMK, HEKOTOPbLIE OpraHnyeckune BeLecTBa Bbl- BbiapenutensHble
BOAATCA Yepes KOXY, KMLWEYHUK W CneuunanbHble Npucno-  TpyBoukm Xyka
cobneHns. HekoTopble XMBOTHbIE UMeloT 0cobbie KneTku,

B KOTOPbIX HaKannmBeaioTca NpoaykTel obMeHa. 3T0 «No4KK
Hakonnexus». &

BbigenutenbHasn

mcremapaka
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Bbigenut
cucrtema ns

BoigenutenbHas
cicTema ronyos o 3
"IMoueson
ny3bipb U
Knoaka
MoYeToOYHMKK

BbigenuTtenbHas
CUCTeMa KOLLKW

~Mo4eTouHUKK

[To4kmn
MouyeTouHuKIM

BoigenutenbHas Mo4eBoW Ny3bipb
cicTemMa pbibbl
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Kannw pocsl Ha nucre

MaH>XeTKM

VY pacrenuii u rpub0OB HeT CIeNHaJbHON BBIJEIH-
TeJBHOHU cucTeMbl. MHOrue HeHYyKHBIEe 1Jd HUX Be-
I[ecTBa OTKJIAJLIBAIOTCS B KJIETKaX, MHOIOKJIETOY-
HBIX BMECTHJINIIIAX M COXPAHAITCA HA IPOTAMKEHUN
BCeli mx Ku3HH. OT MHOTMX BpPEIHBIX BeIeCTB
pacTeHusi OCBODOKZAIOTCA BO BpeMsA JHMCTONAxa,
PH CAYIITUBAHUY HAPYKHBIX CJI0€B KOPbl — KOPKH.

Hexoropble pacTeHus OT U30BITKA BOABI M COJIel
0CBOOOKIAIOTCS Uepes clellualbHble, IIOX0KHUe Ha
VCTBHMIIA TPYIINBLI KJIETOK — BOAAHBIE YCTHUIIA,
uau rupatonsl. OOBIYHO OHHM pacmojiararTcsa Ha
BepXVIIKe M [0 KpadAM JucTa. BelfenseMble MMU
Kamau (pocy) MOMKHO BHIETh Ha JIMCTHAX YTPOM
B MKApPKYIO MOTOAY.
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—. Jlucronag — 37O ecTecTBeHHOe OTAeNeHWe NUCTbeB oT cTebns. B nncrbsx Ha-
KannmBsaloTCa HeHYXHbIe 1 Aaxe BpefHble Bellecrsa. OHM yOangaioTcs 13 pacteHns
B Npouecce cOpacbiBaHUA NTNCTbEB. A Hy>XHbie BELLECTBA OTTEKAIoT B Apyrie opra-
Hbl, FAe UCMONBb3YIOTCH MW HakannVBaloTCs B 3anacalolwmx TkaHsax. MNepen nucrona-
[IOM NNCTBS TEPSIOT 3eNeHbIA LBET, TaK Kak XNopoduni pa3pyLuageTcs, 1 CTaHOBATCA
BUOHbLI APYrve Kpacsalie BeLlecTBa — MUIMeHTbl XEeNTOro, KPacHOro 1 OpaHXeBo-
ro ugeTa. BoT noYeMy 0CeHbio AEPEBbLA N KYCTapHUKM BarpsiHo-3010Tble.
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OCEHHAA OKPACKA

JINCTHEB

KanwvHa



(AR NN EEENEE NN ENEENSEENEENENEENSENENEENSEHNR-EHNR-EHSRZSENRSEZ-SSE}:SR-ES N}

B noukax nponcxoamt obpasoBaHme MOUM M3 BELLECTB, MPUHOCUMbIX KPOBbIO. B oc-
HOBE CTPOEHMA MOYKM NEXUT HethpoH (OT rpeyeckoro «Hedpoc» — noyka) — ee
rMaBHbIA CTPYKTYPHLIN 3nemeHT. ObpasosaHWe MoYM OenuTcs Ha Asa 3tana. lNep-
BbI — PUNLTPaLMS, B Pe3ynbTaTe KOTOPOW M3 BELLECTB, MPUHOCUMbIX KPOBbIO, 06-
pasyeTca nepBMYHas Mo4va. 3aTem M3 Hee MPoucxoavT obpaTHoe BcacbiBaHWe
B KPOBb BO[ibl ¥ HEKOTOPbIX LI@HHbIX 418 OpraHv3Ma BeLlecTs. 3T0 BTOpOoW 3Tan —
obpa3oBaHme BTOPUYHOM MO4M, KOTOpast M yAANAETCA M3 OpraHn3Ma.

« Mo4eTo4yHKK

=

Mo4yesow
ny3blpb

000 PO OSOSTOOOSIOSTONOSIOOEODSTOSOOSEOEOOTOSEOOSROOOSTOSTDRDOOO

CXEMA
JIMCTONALA

Hauano nera

PasgenutentcHbil Cnow

» Kownel nera
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I NMpoBepbTe cBOU 3HAHNA

KakroBo 3HayeHHUE IIPOIECCOB BHIJEJEHUA YV JKUBBIX OPraHU3MOB?
Kak ypanamoTca HeHYKHBIE BEIecTBa V OJAHOKJIETOYHBIX 7
Kak ycTpoeHna BBIIEIUTENbHAS CHCTEMA [0KIEBOT0 YepBa?

YeMm BbIIENIUTEIbHAA CHCTEMA IJIOCKUX UePBel OTJIHUYAeTCA OT BBIe-
JIHUTEJLHOM CUCTEeMBI MO IeBOT0 YePB?

Kakue oprasel 00pasyoT BEIIEIUTEILHYIO CUCTEMY PBIOBI?
Kak IpoMCXOMUT BhIJEIeHNE HEHYKHBIX BeIleCTB ¥ PACTeHUH?
Yro Takoe JucTomazn?

IlouemMy JHCTHA pACTEHUH OCEHBLIO KeJITeI0T?

Kaxue BellleCTBa pacTeHMA BBIOEJAOT KPYIJIOCYTOYHO, 4 KaKue —
TOJIBKO Ha cBeTy?

MoryT a1 HaKalJIUBAThCA BPELHbIE BEIeCTBA ¥ PACTEHUN U JKUBOT-
HBIX?

BremmonauTe 3amanue Ne 63 Ha c. 38 (Pabouasa TeTpans).

Bribepure npaBusbHbIi oTBeT. TecT Ha ¢. 37—38, BapuaHT 1 (TecTo-
BBIE 3aJlaHUA).

| Moaymante

*

Ilouemy Hexb3A YHOTPeOJAATH B MHINY cTapble rpubnI?

PaGoTa c KoMnbiOTEPOM

Obparurecs Kk ancky. Usyunre mMaTepuasn YpOKa U BBIIOJHUTE
[peJJoKeHHble 3aaHusd.

UHTepHer-ccoinka: http://ru.wikipedia.org/ (Beigenenue).

B npouecce Xxu3HeneaTenbHOCTM B OopraHunsmMe o6paaylorcs| HEHYXHble

M BpegHble BellecTBa, KOTopble HeODX0AMMO U3 Hero yaanatb. Y XMBOT-
HbIX 3TU PYHKLMK OCyLLeCTBNAET BblgenuTenbHas cucrema. OCHOBHOM op-
raH BblAeNeHMsa y NO3BOHOYHbIX — 3TO NOYKK. PacTeHns u rpubel He nme-
10T CreLmanbHbiX BblAeNUTeNbHbIX CUCTEM.
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14. OGMmeH BeLLecTB ¥ SHeprum

O0MeH BellecTB U DHEPTUH — 00A3aTeJIbHOE YCJI0-
BHE JKH3HH.

Ilnag Toro 4ToOBI KWUTh, OPraHM3MBI HOJIKHBI
TMOCTOAHHO IIOJYUYATh U3 OKPYKaoIlel cpefbl pas-
JUYHBbIe BelllecTBAa: pacTeHuUss — BOLY, MHUHEe-
paJbHBIE COJIM, YIJIEKUCJBIA ra3, KHCIOPOA; MH-
BOTHbBIe — OenKu, >XKHDPBI, YIJWIEBOJABLI, a TaKiKe
BOJY, MHUHepaJbHBIE COJIM, KHUCIOpPoJA. Bes sroro
HEBO3MOXKHBI POCT W OOHOBJIEHHE KJIETOK JII00OI0
opraHmsMa.

OnHOBpEMEHHO BO BHEIIIHIOI cpe/ly »KHBBIE Op-
raHu3Mbl BBEIJIEJIAIOT OPOAYKTHI CBOEH KU3HeHed-
TeJLHOCTH: PACTeHUS — BOAY, YIJIEKHCJIBIA ras,
KHCJIOPO/J; KUBOTHBIE — BOAY, YIVIEKMCJIBIA ras,
MOYEeBHMHY ¥ HEKOTOPBIE Apyrue BemiecTsa. [Ipyru-
MM CJIOBAMHM, MEXKJYy OPraHU3MOM ¢ BHeIIHeH
cpelioii MOCTOAHHO HuaeT 0OMEeH BellleCTB.

BemecTsa, mocTynuBIlINe U3BHE B KJIETKY opra-
HIU3MAa, He OCTAIOTCA HEeUM3MEHHBIMU: Ipexae ueM
CTATh YACTHIO €0 TeJIa, OHHU MOBEPTralOTCA Pa3iud-
HBEIM IIpeBpamieHuAM. Tak, B 3eJIeHBIX KJIeT-
KaxX pacTeHuil Ha CBETY M3 IIPOCTHLIX BEIeCTB —
BOJBLI M YIJIEKHCJIOTO ra3a — B peayJabTare GoTo-
cHHTEe3a 00pa3ylTcA CJIOMHbBIe OpraHHYecKHUe
coeIlMHEHUS — caxapa, KOTOpble 3aTeM IIpeBpalia-
I0TCA B KpaxMaJ, KJIeT4aTKy, OeqKM, *KUPbL U He-
KOTOpbIEe APYIHe BeIlecTBa, HEOOXOJAUMEBIE pacTe-
guio. OHM MOYyT HA TOCTPOEHME HOBBIX KJIETOK
W OPraHoOMI0B, PACXOAYIOTCA B IIpoliecce AbIXaHUHA
WM OTKJIAIBIBAIOTCA B CEMEHax, ILJI0Jax «Ipo 3a-
mac».

Huaue npoucxXoguT obMeH y »KUBOTHBIX. Iloury-
YeHHBIe UMW B I'OTOBOM BHJe IIHUTaATEeJbHLBIE Bellle-
cTBa — 0€NKH, KUDHI, YIJIEBOABI — HMEIOT OYeHb
CJI0XKHOE CTPOeHHe M He MOTYT HelOCPEeICTBEHHO
HCIIOJIL30BATHCSA OPraHuadMoM. TOJbKO B pe3yabTa-
Te psAja IIpeBpallleHuil (BCOIOMHHUTE — B IHIIEBa-
PUTEJLHOM CHCTEeMEe KHBOTHBIX!) OHHM IePeBOJAT-
ca B Oosee MpOCThIE COENMHEHUs, PACTBOPHUMEIE
B BOJEe, M yyKe B TaAaKOM BHJe yCBaHBAKTCH
KJETKOH. 371ech U3 HUX 00pasyioTca APyrue CJIOM-
HbIE BeIeCcTBa, T. €. OHU [IPEeBPAIMIAITCsA B BEIIeCT-
Ba TeJa OpraHu3Ma.

KMBOTHbIE MCNONL3YIOT
B MWLLY roTOBbIE
nuTaTenbHble BEWEeCTBa
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Yrnekncnbin

Kwncnopon

Bopa

C pacTBOPEHHbIMMK B HER
MUHepanbHbIMKA
BellecTBaMu

ras

QOTOCHNHTE3
ObIXAHWE

Yrnekucnbiin
ras

Mapbl BOAKI
Kucnopoa

OpuoBpeMeHHO ¢ 00pasoBaHMEM CJOKHBIX BeIlleCTB B KJIETKe HIeT
IIPOTHBOIOJIOMHBIIN IPOIECC — PACHaJ CJIOKHBIX CoeJJlUHEHUH Ha 0o-
Jlee IIPOCThIE. ITO COIPOBOMKIAETCSA BhIIEJNeHHEeM JHepruu, Koropas
pacxoayerca Ha ofpasoBaHMe HOBBIX BeIlecTB, pabdoTy pasJIM4YHBIX
BHYTPEHHHX OPraHOB, IOJJepKaHue TeMIIepaTyphl TeJa.

Bce aTH mpeBpanieHus, cBA3aHHBIE ¢ 00pa30BaHUEM CJIOMKHBIX Be-
LIECTB M3 NPOCTBIX M, HA0DOPOT, PACIALOM CJIOKHBIX COeJHHEHHI Ha
NPOCTHIE C BHEIZIEJIEHNEM 3HEpPruu, HasbiBaloT odMeHoMm BemiecTs. O6-
MEeH BEIeCTB — OJMH M3 BaKHEHIINX NPU3HAKOB XHUBOTO.

Muoroofpasme >XHUBBIX OPraHU3MOB B IPHUPOJE, CJIOKHOCTh HX
CTPOEHUA U IOBeJeHHsA O0YCJIOBMJIHM CYIIeCTBOBAHME pPAa3HBIX IIO
CJIOMKHOCTH THIIOB 0OMEHAa BeIlecTs.

IlaBaiiTe paccMOTPHM, KaK IMPOUCXOAUT 0OMEH BeIecTB Y XOPOILIO
3HAKOMBIX BAM ITO3BOHOUHBIX JKMBOTHBIX.
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MuHepanbHble

Kucnopog
- conm

Yrnesombl

MPOLECCHI
XU3HE-
AEATENBHOCTU

HenepeBapeHHble
HacTULLbl MALLA,
NpoayKThl pacnaga

Yrnekucnbin
ras

Bona

Y pri6 oH mpoTexkaeTr MeasieHHo. HanpuMmep, cepAlie OKYHA Aejaer
mumes 18—20 yaapos B munyTy. Il0 KPOBEHOCHOH CcHCTeMe TedeT
KPOBB, ¢1ab0 HacheileHHas KucyaopogoM. Iloaromy peaxknuum oOMeHa
BEIIeCTB MAYT MeIJeHHO, 9HEePIruH B pe3yJbTaTe paciaja CJOMHBIX
COeIMHEeHUN BBIJENAETCA MAaJio, ¥ TeMIIepaTypa Tejia PHIObI 3aBUCUT
OT TeMIIEPATYPHI OKPY:Kalomiei cpeabl. TaKUX XUBOTHBIX HAa3bIBAIOT
X0JIOTHOKPOBHBIMH.

Y 3eMHOBOJHBIX, ia U V IPECMBIKAIOIIUXCHA, UMeIoIuX 0ojee co-
BepIlleHHbIE KPOBEHOCHEIE CHCTEeMBI ¥ OPTaHbl JbIXaHUA, YPOBEHb 00-
MeHA Bell[ecTB TaKike HeBBICOK, Tellja obpasyercsa Masao. A 3HAUYWUT,
TeMIlepaTypa MX Tejia HeNOCTOSHHA M CHJIbHO KoJieGjeTcda B 3aBUCH-
MOCTH OT TeMIePaTyphl OKPY’Kalomieil cpeabl. ITO TOMXKE XOJOHHO-
KPOBHEIE KUBOTHBIE. C MOHMIKEHMEM TeMIlepaTypbl OHM CTAHOBATCS
MaJIOAKTUBHBIMHU, 3UMY II€PE)KUBaIOT, BIlalad B CIAUYKY.
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OBMEH BELLIECTB 1 SHEPTW

ConHue
= DoTocuHTE3 ;
Tenno-
f : npoayKuu1s
ConHeyHas SHeprua Yy
3Heprus xummndeckux cesasen  OBmeH BelecTs ‘5
B XKMBOM OpraHn3me
COBEPLLUEHCTBOBAHMWE

HEPBHOW CUCTEM

CTPOEHMS KPOBEHOCHOW, ,D,bIXATEﬂbHOVI

XOJIOJHOKPOBHbIE
XWBOTHBIE

HenocroaHHas
TemMneparypaTena,
3aBUCUT OT TeMnepaTyphbl
OKpY)XaloLen cpepbl.

HeTt pmnamnonornyeckmnx
MeXaHU3MOB Al
TepMoperynsauum.

TEFJIOKPOBHBIE
XWBOTHBIE

MocTosaHHan Temneparypartena,
He 3aBUCUT OT TemMnepaTypbl
OKpyKaloLuen cpefbl.

Ectb pusmnonornyeckmne
MeXaHWU3Mbl

TepMoperynauumn.




XonopgHOKpPOBHbIE TennokpoeHble

Hpyroe geno — nrunesl. [Iuma y HUX nepeBapusaeTcs ObICTPO, 60-
Jiee COBepIleHHble KPOBEHOCHAA M JAbIXaTeJbHAasd CUCTeMBI ofecrneyn-
BaloT 0OoraToe HAacChIIleHHE KpPOBHM KucjopozoMm. IlosTomy pacman
CJIOKHBIX OPraHMYeCKHX BeIecTB H/JEeT aKTHBHO, BLICBODOMKIaeTcs
0o/IbIIIOe KOTHYECTBO 9HEPIUH, JOCTATOUHOE KAK JJIA OCYIIeCTBICHHS
IIPOIIECCOB KU3HENEATENbHOCTH, TAK M [JIA COrpPeBaHUA Teja. IJTO
TeIJIOKPOBHBIE YKUBOTHEIE,

Bricokuit ypoBeHb 06MEHa BeLeCTB CIIOCOOCTBOBAJ ITMPOKOMY pac-
IPOCTPaHEeHUIO IITHUI] HAa Halllell niaHere. TeMneparypa ux Tejia He 3a-
BUCHUT OT TeMIIepaTypPhl OKPYIKaIIIeill cpejbl, U 3TO IO3BOJSAET UM
Jierye mpucIocoOuThCA K HeOJIaronpuaTHBIM YCJIOBHAM.

TennoKpOBHEIMU JKUBOTHBEIMH ABJAIOTCA M MieKonutawomme. 06-
MeH BeIeCTB Y HUX NPOHMCXOJHUT dHEPrHYHO, II03TOMY TeMIepaTypa
HX TeJla, KaK M y ITHI], IOCTOAHHA U He 3aBUCHT OT TeMIIePaATyPhI OK-
pYyJKaoIIed cpejsl.

& | NpoeepbTe cBOM 3HAHUA

1. Yro rakoe oOMeH BemecTB?

2. M3 KaKuX IIPOLECCOB CKJaajbIBaeTcA 00MeH BemecTs?

3. Kaxk nporekaeTr 00MeH BeIlleCTB y PACTeHHiI?

4. Kaxux >KMBOTHBIX HA3BIBAIOT XOJOLHOKDPOBHBIMHE?

5. HasosuTe BemecTBa, KOTOPble PACT@HHMA MOTJIOMIAIOT U3 OKDPYIKAI0-
IIei cpeabl.

6. Kakue BelllecTBA DACTeHHUs BHIJEISAIOT B Pe3YJLTATE CBOEH JKU3HE-
IeATeJIbHOCTH ?

7. Ha3oBuTe U3BECTHHIX BaM TeILTIOKPOBHBIX KHBOTHBIX.

Lo.
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10.

11.
12.

13.

14.
15.

16.

17.
18.

Kaxk ocyiecTsisgercss 00MeH BEIeCTB y PhIO?

Kaxmue BemecTBa MOCTYNAlOT B OPraHM3M XMBOTHOIO M3 BHeEI-
Hell cpeabl?

Kakue BemecTBa BBIIeJSIOT »XUBOTHBIE B pea3yJbTaTe CBOeH
JKU3HEeAeATeIbHOCTHA ?

Kak npoucxoauT oOMeH BeInecTB y IMTHIL?

Ilouemy oOMeH BeleCTB Y 3€MHOBOJAHBIX H IIPECMBIKAIINUXCH
npoTekaeT 6oJiee AKTUBHO, YeM Y PhIO?

CrocobGcTBOBAN JIM AKTHUBHBINA OOMEH BEIIecTB y IITHI[L U MJEKO-
IHUTAOIIUX UX IIHPOKOMY PAacIpOCTPaHEHHIO Ha IIaHeTe?

HaszoBuTe XapakTepHble IPU3HAKH KUBOTO OPraHU3Ma.

Kaxme oprasmsl pacTeHHM NPUHHMAKOT ydacTHe B oOMeHe Be-
mecTs?

Kakue cucTeMBbl OpPraHOB JXHMBOTHBIX YYaCTBYIOT B IIpoleccax
obdMeHa BemiecTB?

BrimosauTe 3agaua Ne 68, 69 na c. 41 (Pabouasa rerpans).

Bri6epure nmpapuababiit orser. Tecr ma c. 108—109, BapuasnT 1
(TecToBble BagaHuA).

@ I Mopymante

1.

2.

ITouemy 0OMeH BeIeCTB ¥ 9HEPIUH ABJIAETCA OCHOBHBIM IIPU3HAKOM
JKUBOTO Oprasusma?

Kax 3seMHOBOJHBIE U IIPeCMBIKAIONIINECH BeAyT cedA NpPH Pe3sKOM II0-
HHKeHHH TeMnepaTypsl cpeabl? [IpuBeauTe npuMepsl.

0 PaboTta c KoMnbIOTEPOM

Ob6parurecs Kk aucky. syunte MaTepual YpOKa U BBIIOJHUTE
mpeioyKeHHble 3alaHnA.

WuTepHer-cebinka: http://ru.wikipedia.org/ (O6mer BerecTs).

B
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OBMeH BelLecTB v 3HePruM — xapakTepHbi Npu3Hak xusoro. B xoge

obMeHa BeLLecTB NPOUCXOAUT NOCTOAHHOE NPeBpaLleHie OAHMX BelecTs

Apyrue: U3 NpocTbix 0Bpa3syioTcA CNOXHbLIE, CNOXHbIE pa3naralTca Ha

Gonee npocTbie. Boigenaemas npy 3TOM 3HEPrus MCNOMb3yeTcs B MHOTO-
YMCNIEHHBIX NPOLECCax, NPOUCXOAALLMX B OpraHn3me.



15. Ckener — onopa opraHusma

Korma Mbl roBopuM «Omopa», «OIMOPHBIE CHCTEMBI
JKMBOTO OpPraHM3Ma», B HAIeM IPeJCTaBICHUH
0OBIYHO BOBHHWKAET CKeJIeT KaKOr0-TO II03BOHOYHO-
ro }XUBOTHOI'O — pPbIOBI, JATYIIKKA, 3MEH, OTUILHI,
yesioBeKka. OfHAKO 3TO HE COBCEM BEPHO: CKeJIETHBIE
00pasoBaHMA HMMEIOT HE TOJbKO ITO3BOHOUHEIE,
HO W OTPOMHOE KOJIMYeCTBO GECIIO3BOHOYHEIX KH-
BOTHHIX. Hampumep, Y MHKDOCKOIHYECKHX IIPO-
CTeHIINX — PaguOJIAPHI JOCTATOUYHO CJIOMKHO YCT-
POEHHEBIN CKeJIeT, COCTOAMMNA M3 KPEeMHEBBIX MI0-
godyek. OH MO3BOJIAET UM TAPUTH B TOJIIE BOMABI
M 3aIUIIaeT WX OT BparoB. EcTh cKeneTsl U y Apy-
I'UX IPOCTEHINNX: 5TO PAKOBHHHEIe aMmelbl u (opa-
MmuHEHAGepsl. X cKeleTsl, HAIIOMUHAIOIINE PAKOBU-
HBI YJIUTOK, XOPOIIO B3aIHIalT OT HaIlaJeHUusd
MaHuMpHbIA XUIMHUKOB.
M YTAROHOCEU IaBaiiTe MO3HAKOMUMCA C ONOPHBIMHM CHCTEMA-
3 Mmu Oosiee moxpoGHO. Ilpesxme Bcero, KaKOBBI HX
byurnuu? Kax mpasuiio, omopHBIEe cHCTEMBI obec-
NIeYMBAIOT OPraHU3My XapakTepHyn ¢GopMy Tea,
CIYIKaT ero KapKacoM, YCTOMYHUBBIM K CIKATHIO.
Kpome Toro, ckener mpefoxpaHseT OPraHusM OT
Pa3JIMUYHBIX IoBpe)xgeHuii. Hampumep, rpynuas
KJIETKA ITI0O3BOHOYHBIX 3AIHUINAET JIeTKHE U cepAalle,
a gyepem — MOa3r.

PakoBWHbBI MOPCKMX
MOJIMIOCKOB

Ckenetbl
pannonspuin
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HAPY>XHbIA CKENET
MOJINKOCKOB
N HITEHWCTOHOI X

Cxema cTpoeHus
XWTUHOBOTO NMOKpPOBa

Knetku
KOXW

e bbbt b e i i

BHYTPEHHWIA CKENET
MO3BOHOYHbIX

K crenery kpensTcs u meimnbl. [Ipy Ux cokpa-
IIeHUW YacTH CKeJieTa HIPUBOAATCA B IBHIKEHHE,
osmaromaps 5TOMY KHBOTHBIE MOTYT ABHUIaThCH.

PasnuyaioT n1Ba OCHOBHBIX THIIA CKejeTa — Ha-
PY:XHBII 1 BHyTpeHHU. HapyKHBIH cKeJieT HMeT
HEeKOTOphIe IpocTeillne, MHOI'He MOJIJIIOCKH, dJje-
HHUCTOHOTHE — 5TO PAKOBUHBI YIUTOK, MUANMI, YCT-
pHIl, TBepAble NMAHIMPH PaKoB, KpaboB, Jerkue,
HO IPOYHBIE TOKPOBEI HACEKOMBIX.

PaxoBUHBI MOJLTIOCKOB COCTOAT U3 U3BECTH U PO-
romogo6HOro BemiecTBa. OHM IpOUYHBIE, HO THAMKe-
JIbI€, IO9TOMY OOJIBIIIMHCTBO MOJLIIOCKOB BeAyT Ma-
JIONOABMIKHEIN 00pa3 »Ku3Hu. CKeyer 4IeHHCTOHO-
rux 3HaduTenbHO Jerde. OH coCTOUT B OCHOBHOM
W3 XUTHHA — BEIeCTBa, BBIJEJNAEeMOro KJIeTKaMH
KOXKH.

V TakuX YJIeHHCTOHOTUX, KaKk KpaObl, pakW, OH
MIPONUTHEIBAETCH MHUHEPAJbLHBIMH COJAMH H CTAHO-
BHUTCS eIlle MpouyHee, 00pa3dyd NaHIUDb.

N N N NN
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Ynutka
ITo mepe pocTa MOJIIOCKH IOCTPAMBAIOT CBOH

PaKOBHUHBI. Y U4J€HUCTOHOTMX STOT IPOIlecC IPOHC-
XOJIUT CJIOMKHee — OHH pacTyT IpHu JuHbKax. Tak,
B OIIpe/ieJIeHHOe BpeMsd IO/ CTaphbIM IaHIUPeM pa-
Ka o0pasyeTcsi HOBBIM TOHKHI XUTHHOBLII IOKPOB,
a crapsblii cOpaceiBaeTcA: JKUBOTHOoe JuHAeT. [loka
HOBBIM MOKPOB MATKHWH U 5JaCTUYHBIM, paK ObICT-
PO pacrer. OTOT HePHOJ] AJsA Hero OYeHb OIaceH:
cinalbblii, MAaJONOABUIKHBIN, pPaK JErko MOXKeT
cTaTh JOOBIYE MHOTOYMCJIEHHBIX XHUITHUKOB.

M3 Gecrio3BOHOUHBIX BHYTPEHHHMH CKeJleT mMe-
0T, KaK BBl y)Ke 3HaeTe, HEKOTOpLIe IIpocTeiie
(pagmosApuM) U TOJOBOHOTHE MOJIIIOCKH.

¥ NO3BOHOUYHBIX BHYTPEHHHIl CKeJeT COCTOMUT U3
TpeX OTJeJIOB — CKeJIeTa I'0JIOBLI, CKeJIeTa TYJIOBHU-
ma M cKejxera KoHedHocTeil. O6paszoBaH OH U3
KOCTHOH M /WY XPANIEBOM TKaHU. XPAMIIEBOH CKe-
JIeT Ha TPOTAKEHWH BCEH KMUBHH MMEIOT aKyJbl
M CKaThl. A y OOJBIIHHCTBA »XUBOTHBIX OH HAa
PaHHHX CTaAHSAX Pa3BUTHA XPAIEBOi, a ¢ Bo3pac-
TOM HOYTH IMOJHOCTHIO 3aMEeHAETCHA KOCTHIO.

MnekonuTatoLee

L N N
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Ckener nucra MarHonmm
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Pacrenus Toxxe uMeroT ocobble OIIOPHBIE 00paso-
BaHHA, C IIOMOIIbI0 KOTOPBIX OHM BBIHOCAT JIUCThS
K COJHIY W IOJAEeP:KHWBAOT UX B TAKOM IIOJOXKe-
HHUH, YTOOBI JTUCTOBBIE IIJIACTHHKHU KaK MOXKHO JIy4-
IIIe OCBEeLIAJINChL. ¥ APEeBEeCHBIX PACTEHUH OCHOBHOM
OTIOPO¥i CIY)KHUT MexXaHHYecKas TKaHb. B couera-
HUHU C APYTUMH TKaHAMH OoHA GOPMHDPYeET CBOeol-
PasHEII «CKeJIeT» pacTeHudA, 0cOOeHHO Pa3BHUTHIHN
B cTebse. 31ech MexaHMYecKasa TKaHb yacTo obpa-
3yeT HeKoe mojo0ue MUIWH/PA, IPOXOAAIIero BHY-
Tpu cTebsifA, MJM pacloJjiaraeTcs BAOJbL HEro OT-
IeNbHBIMH THAXKaMH, ofecrmeymBad €ro IPOYHOCTh
Ha m3rub. B KopHe, HAmpOTHUB, MeXaHHYECKad
TKaHb COCPEJOTOYEHA B IEHTpEe, MOBBIMIAA COIPO-
THUBJIEHHEe KOPHA Ha pasphiB. KJIeTKHM MexaHWUYe-
CKOM TKAHM PA3JINYHBI I10 CTPOEHHUI0, HO UMEIOT 00-
II[¥e IPU3HAKH — O4YeHb TOJICThIe CTEeHKH, IPUAI0-
e UM 0co6yi0 TpouyHOCTh. MeXaHMYeCKYIO POJb
UTpaeT Tak:Ke JpeBecHHa, 0COOeHHO XOPOIIO pas-
BHUTAS B CTBOJIAX JPEBECHBIX PACTeHUIL.

Iaxe mocsie OTMUPaHHUA >XKHBOTO COAEPHKMMOTO
TaKkWe KJETKH MIPOJOJIAKAKT BBHINOJHATH OIOPHYIO

~ QYyHKIIHIO B PACTEHUN.




( EEEEEEENENENNNNEESENEEREEEEEREREE RN RN NN EREESRERERR.

SRR CKerleT NO3BOHOYHbIX XMBOTHBIX COCTOUT W3 KOCTet, CyXoXuMnunin n ceasok. Ko-
ct obnapatoT Bonblwon npoyHocTbio. Tak, bonbluas BepuoBas KOCTb Yenoseka
MOXeT Bblgepxxath rpy3 B 1250 kr. KocT cOCTOAT 13 opraHU4ecKnx 1 HeopraHuye-
ckux (MUHepanbHbIX) BELWECTB, TaKoe COMeTaHWe AenaeT KoCTb Kpenkom 1 gocra-
TO4HO YNpyrow.

e KOCTV CORAMHSIIOTCA B CKENETE HErMoABMXHO — C NOMOLLbIO WBOB (Hanpumep,
B Yeperne), NOABMXHO — CyCTaBaMi W MOMYNOABMXKHO (NO3BOHKM B MO3BOHOY-
HUIKe).

o (BA3KM — 370 0cobOble 0bpa3oBaHUA, COCTOALLME U3 COBAUHUTENBHOW TKaHW, KO-
TOPbIE CBA3bIBAIOT KOCTW Mexay coboM B COHNEHEHNAX — CyCTaBax.

Cyxoxunus Takxe obpa3oBaHbl COEAMHWUTENBHOW TKaHbIO;, OHW NPUKPenasioT
MbILWLbI K KOCTAM.

Meitiya

COEVHEHWE KOCTEW CTPOEHWE KOCTW

[onoska Tpy64aTon
KocTw

Los

[ybyaroe c
BeLLecTBO yxoxuane

Hora nTuubl

[TO3BOHOYHMK

MpOoACNEHbIN
pa3pe3
No3BOHOYHMKA

200 0009000 BOOO OO0 OO0 OOOSOSOOPOOPSOSTOORNNRERSPONOOPOIOSRONOCEORRSPSNOPORPNOSTOESIPOINOIOIROPRNOTRNOPRDSE

KocTHbi MO3r  BHYTpeHHee CTpoeHue KoCTu
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é | NpoBepbTe cBOM 3HaHUSA

1.
2.
3.

KaxoBo 3mauenue ckenera?
Kaxue 0bIBaroT TUIIELI cKen1eTOB?

HazoBuTe 0COGEHHOCTH CTPOEHHA HADPYKHOTO CKeJIeTa MOJLIIO-
CKOB.

Kakoit Tun ckesera y uwienucroHorux? KaxoBel 0coGeHHOCTH ero
CTpoeHusa?

Berpeuarores au ckesersl y npocreiimux? Kaxue oHM BHITOTHAIOT
byEKIUR?

YTo Taxkoe TUHBKA?

Yro Taxkoe BHyTpeHHHI cKkeser? Kakue :XMBOTHBIE er0 HMEIOT?

Ecte nm omopHBle CTpyKTypel y pacrenumii? KakoBo mx 3zHaue-
Hue?

Brmmomsaure zagarue Ne 70 ua c. 42 (Pabouasa rerpajis).

Bribepure npaBuiabHbM oTBeT. Tect Ha ¢. 114, BapuasnT 1 (TecToBble
3aIaHud).

”‘ ‘ Mopymante

4

Kakue npenmyIinecTsa gaeT »XHBOTHLEIM HAJIW4YKde BHYTPEHHEIO CKe-
agera?

PaboTta c koMmnbloTepom

Obparnrecs k aucky. Usyanre MaTepMas YPOKA M BBIIIOJIHUTE
NpeJIOKEeHHBIE 3aaHusd.

WHrepHer-ccuinka: http://ru.wikipedia.org/ (Cxeser).
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Ckenet BbINONHAET ONOPHYIO U 3alUTHYIO beHKLWIM. PaznuyaioTr Ha-

PYXHbIN ¥ BHYTPEHHWIA CKeneTbl. BHYTPEHHWMIA CKeNeT UMeIOT HeKOoTopbie
NPOCTeNLIne, MOMNMIOCKKA, MO3BOHOYHbIE XWBOTHbIe. HapyXHbiA ckenet
BCTPEYaeTCs Y HeKOTOPbIX NPOCTENLLINX, MHOTMX MONMIOCKOB (YNUTOK, M-
OWA, YCTpUL), YNeHUCTOHOTUX. ONOPHYI0 PYHKUMIO Y PACTEHWUIA BLINOSTHA-
eT MexaHu4eckas TKaHb.



16. OsuxeHne

JIBusKenMe — OJHO M3 IJIABHBIX CBOMCTB KHBOTO
opraEumaMa. BcIOMHHTE, KaK I'DAlHO3HBI IBHAKE-
HUS rasesid, CTpeMHuTeJeH 6er pycckoii 60p3oi, Be-
JIMYecTBeH moJieT opja. [ Buramorca 1 MEKPOCKOIIH-
yecKHe OpraHus3Mbl — OaKTepuu, OJHOKJETOYHBIE
BOJIOPOCJIN, IIPOCTeMIINe, HO UX ABHIKEHUS 3aMeT-
HBI TOJILKO B CUJIbHEIN MHKpocKomn. [loBopaunBamoT
K COJIHILY CBOH JIUCThSA U I[BETKH PacTeHUA.
JlaBajiTe MOCMOTPUM, KaK e JBUTIAIOTCA MKUBOT-
Hble. VIX IBHIKeHHs oueHb pasHoobGpasHel. Tax,
3HaKoMas BaM ameba, o0pas3ys JIOXKHOHOMKKH, KaK
6Bl IepeTeKaeT ¢ OAHOro Mecra Ha apyroe. Muaue
rnepeMeniaTeA IIpocTeiinine, MMeue KIYTHKH
u pecanuky. Uadysopua Tydenbra OGICTPO IIJIaBa-
eT, JIOBKO JeHCTBYs PpeCHHYKaMM, IOKPEIBAIOITUMH
ee Tesio. 3arpebas UMH KaK MEKPOBeCJIaMH, OHA MO-
JKeT ABHUTaThbCH BIIepe/, Ha3al, 3aMUpaTh Ha MecTe.
IIpy¥ KOMHATHOI TeMIlepaType PeCHHYKH COBepIIa-
10T 10 30 B3MaxoB B CEKYHY, 3a 3TO BpeMs Ty(eib-
Ka IPOXOJUT paccTosiHue B 25 MM, T. €. Paccrod-
HUe, B 10—15 pas npeBslInawiiiee JJINHY ee Teja.

Berywmmn
crpayc

NeuxeHre amebbl MnbiByLWan cras AensyHoB



MEorue nmpocreiiinne 3 KUBOTHBIE, 4 TAKKE HEKO-
TOpBIe OaKTepUH, ONJHOKJIETOYHBIE BOAOPOCIH IIepe-
MEIIAaITCA C IIOMOIIBIO JKIYTHKOB. MX Moker OBITH
OJVH, Ba WIH HECKOJBKO. [[BHIKEeHUA KTyTHKA —
AJUHHOTO, BEITAHYTOrO0 O0pPa3soOBaHHUSA — IOBOJHHO Ameba
caoxHel. OH paboraer Kak rpe6uoit BuaT. CoO-
Bepiuas BpallaTeJbHBIE IBUMKEHHdA, OH KakK OBl
BBUHYHMBAET TeJO XUBOTHOTO B BOAY U TAHET ero 3a
coboii. 3a 1 ceKyHAy 9Br/IeHa MOKeT POABUHYTHCSA
Ha 0,5 MmMm.

IBrmxeHnsas BCeX MHOTOKJIETOYHBIX >KHBOTHBIX,
Kak Obl HM OBIIM OHM Da3HOOODPASHBLI, CBA3AHBI
C MBIIIEYHOH JIeATeIbHOCTHIO.

BenomauTe, Kak nmepeMerniaercsa [0 /eBOil YePBb.
Ero nsusxeHus cBA3aHLI C MOMEPEMEHHBIMHI COKDAa-
HIEHUAMU KOJBIEBBIX ¥ NPOJOJbHBIX MBI,
IIpu sTOM cermMeHTHI €ro Teja TO CIKUMAIOTCH,
TO YAJMUHAIOTCA. [IBUKEeHNS YepBd HAUMHAIOTCH
C COKpAINEeHMSA KOJBIEBHIX MBIIII B IepegHeM
KOHIle TeJa. ITH COKpPAIleHUs 3aXBATHLIBAIOT
CerMeHT 3a CeIMeHTOM, BOJIHOM IIPOXOAA yepes
Bce Teso. IIleTMHKN — IJIOTHBIE BHIPOCTHI HA
OpIOIIHOH CTOPOHE Tela YepBA — BHINAYMBA-
torca. Temo craHoBuTCs TONILIE, W UEpBB,
ONMpafAch MIETUHKAMHU BaJHEr0 KOHOA
0 IOYBY, NPOTAJKUBAET MEPeAHWH KOHeHm
TeJia BIepel. 3aTeM COKPALAIOTCA IIPO- |
NOJIbHBIE MBIIIIIBI, ¥ BOJIHA COKPAIeHUW
BHOBBb mpoberaeT 1o Bcemy Teny. Onmpa-
ACh Ha INMETHUHKHM IepeJHEero KOHIA,
4YepBb HOATATHBAET 3aHIOK YACTh TeJa.




MbILLLIbI AOXOEBOMO YEPBA W PE3YIBTAT MX COKPALLIEHWI

MNonepe4yHbie

[NpogoneHbie

&,
A

O S,
KU l'cu,,,_' b
e

V!_!-:ICDY.?OF)V]M i :
CyBOWKY - i
b Wes Vit R

Cxema nepenpr>KeHMa OXOeBOro Yepes
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3a cyeT COKpAIleHUs MYCKYJIATYPhl MHOT'HE YKUBOTHBIE COBEPIIAIOT
BOJIHOOOpas3Hble ABMKeHUsA. TaK MmiaaBaioT HEKOTOPELIE YePBU, BbIIPHI,
yrpH, MOPCKHEe 3MeH; BOJITHAMH M3BUBAETCS TeJIO MOJI3yIieii 3MeHn.

MHorue »XMBOTHBIE, OCBOHUBIIINAE BOAHYIO CPeAy OOMTAHHA, OTJIMYHO
nraBaioT. MIx jerko ysnarts mo obrexaeMoi popme Tesia ¥ cnenualib-
HBIM OpraHaM ABMXKeHHd, Ha3HAYeHHEe KOTOPBIX C CHJION OTTAIKHBA-
sICh OT BOJBI, IPOABUTATE TEJIO XHUBOTHOT'O BIIEpe].

Y pei0 TaKHMM OPraHOM SBJISETCS HPEXKJe BCEr0 XBOCTOBOM ILIAB-
HHUK: u3rudas ero B CTOPOHEI, phI0A IJIBIBET BIIEPE/I.

Kuroobpasubie (KamamoTsl, AeJbGHHBI) B CBOEM ABUIKEHHUU TOXKe
HCHIOJIB3YIOT XBOCT, 9TO MX IJIABHBIM OpraH aABuKeHus. TOJLKO, B OT-
JUYHEe OT PbI0, XBOCT ¥ KUTOOOPA3HBIX PACIOJIOMEH B FOPU30HTAJb-
HOM IJIOCKOCTH. DTO II03BOJISAET KHUTAM OBICTPO MOTDPYKATHCA B BOIY
¥ BCILIBIBATh.

HexoTopble BOAHBIE }KUBOTHBIE UCIOJB3YIOT U TaKHe HEOOBIYHEIE
cnocobBl IlepeMeIeHWsA, KaK peakTHBHoe ABM:KeHHMe. Hampumep,
MOJLIIOCK MOPCKOI rpebeniok, pe3xo cOMUKAd CTBOPKU PAKOBHUHEI,
BRITAJIKHBAeT M3 Hee Ha3aj CTPYIO BOJALI U Giarojapsa aToOMy CKadKa-
Mu ABH:KeTcA Buepea. [logobHbIM ciocofGoM mepeIBUTAIOTCS U Kallb-
Mapbl — MOPCKMeE T'OJIOBOHOTHE MOJIIIOCKH, CTPYIO BOJBI OHU BBITAJI-
KUBAIOT M3 MAHTUNHON IIOJIOCTH.

BoponsaBaolmue NTHIBI IJIABAIOT, MCIIOJIb3YsA IIaBaTeJNbHbIE Ie-
PenoHKH Mexay nanbliamu. [Ipu niraBaHMM NepenoHKH pacTATUBA-
oTcA U paboTaloT Kak BecJja.

Jlpyrue nTUIbl, HATPUMED OUHTBUH, IJIABAIOT C IOMOII[bIO KDBLILEB.

106 |




PA3HbIE CNOCOBbI MEPEMELLEHIA
BOOHbBIX XNBOTHbIX

——

CxemMa ABNXEeHUA —
PbIObI gt



) NoneT BO3MOKeH bnarogapsa NoAbLEMHON cune. 3Ty CUMy Co-
34aeT Kpbino. [lasneHune Bo3fyxa nofd kpbiiom bonblue, Yem
LaBneHue Bo3fyxa, NPOXOOALLEro Haf KpblioM. 3Ta pasHu-
Lia B AaBfeHUN 1 CO30aET NOABEMHYIO CUNY Kpbina, KoTopas

MHorue »XMBOTHBIE OCBOMJIM BO3AYIIHYIO CPemy.
YMerT leTaTh HaCEKOMBIE, ITHUIBI B PYKOKPBLIbIE
(;1eTyuue MBIIIN).

yAepKMBaeT XX1BOTHOE B MoneTe.
Camble nyylinve netyHsl — NTMUbI. KpynHble nepbs

nx ne-

peaHUX KOHe4HoCTel 0bpasyioT Camblil COBEPLUEHHbIM NeTa- \
TenbHbIN annapar. Kpome Kpbina, y NTyLbl eCTb Lenbii pag e\ ’

Lpyrux npucnocobneHnin K nonety.

310 obTekaeman chopma Tena, nerkmin ckener (BonbLUNHCTBO
KocTew nonbiel), Bo3aAyLUHbIE MELLKK, YMeHbLLAIoLIMe BeC Te- |
na v obecneymBaiowime nyywee MOCTyNNeHne KUCNopoaa
B Nlerkue BO BPeMs Moneta, XOpPoLO Pa3BuTble NeTaTeNnbHble
MbllUbl. Macca rpyaHbIX MblIWL, ONYCKalOWMX Kpbinba,

poctvraet 20% ot obuiei Maccel Nl €

bonbluoe
KOPOMbICIIO

babouka-
penenHuua

€

CTPOEHMUE MONow
KOCTU NTWULbI

[NepBocTeneHHble
MAaXOBbI€ Kpbli1bsl

BropocreneHHsle
MaxoBble Kpbl/1bs
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CXEMA MOJNETA NTULbI

bonbliag
CUMHMLA

AcTpeb-
CTEPBATHK

31MMOpOLOK

L BN N N

109



NN N N N N NN

¥

BonbIIMHCTBO e MO3BOHOYHBIX M UYJEHHCTOHO-
TUX — 3TO <«XOAWUJIBHBIE» JYKHUBOTHEIE, T.e€. IPH
xonbbe OHM ONMPAIOTCS Ha KOHEYHOCTH — HOTIH,
Y HaceKOMBIX HX TPH HapbI, U IIpobjemMa yCTOHYNU-
BOCTU IIepeJ; HUMH He CTOHT.

Y npecMBIKAWOIMUXCA, HATPHMED YV KPOKOAMJIA,
JBe mapsl HOT' pacroJaramoTcs mo 6okam Teja Tak,
yT0 OeApo mapasjieIbHO IOBEPXHOCTH 3eMJIH U Iep-
NeHAUKYJIAPHO I'OJIEHH, — 3TO XOPOIIO BUIHO HA
pucyake. Takum o0Opaszom HocTUraeTcs YCTOMYH-- |
BOCTBH TeJla ANIePHUI], BADAHOB, HO IIPH 3TOM TEJIO UX
HEBBLICOKO IIPUNOAHATO HaJ 3eMJIel, 1 OHU BBIHYK-
JeHbl BONOYHTH Opioxo. Orcioma MX HasBaHHE —
IIPEeCMBIKAIOIHEeCH.

¥ MaexonuTamiux 6epo U rojieHb COCTABIAIOT
OJHY JIMHMUIO, IEePIeHAWKYJIAPHYIO IIOBEPXHOCTU
gemnau. Takoe pacmosoKeHHWE HOT MO3BOJAET UM
OBICTPO ABUTATHLCH.

XOOWNbHBIE
MJTEKOMUTAIOLLII

PASHOOBPA3HbLIE CMOCObbI MEPEABWMXEHSA
XOOWINbHbIX XKINBOTHbIX

Y kpokoguna 6enpo 1 nneyo pacnonoxeHsl NapaniensHo
MOBEPXHOCTU 3eMNW 1 NEPNEHANKYNAPHO roNeHu
v NPeanneybio

Y MHOIMMX HacekoMbIX
TpW Napbl HOT

Hpecmn;manommecn BbIHY>XXEHbI
BOMOHNTb CBOE 6pIOXO no semne —
oTCioa Npon3oLWwno Mx HassaHme
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HekoTopble XWBOTHbIE
CNocobHbl NNaHMpoBaTh
Npu NpbiXKax C Aepesa
Ha Aepeso

) [BUXEHNA MNEKONUTAIOLMX Pa3HOOBPasHbl: OHM MOTYT XO-
auTtb, Beratb, Npbirath, NMNaBaTb, a HEKOTOPbLIE, HanpUMep
i nety4re Mbilln, aaxe netatb. Cpeam Xo4nnbHbIX MNeKonu-
5 TAOLLMX B 3aBUCUMOCTM OT TOTO, KaK OHM ONMPAIOTCA Ha CTo-
My, Pa3nNMyaloT CTONOXOAALLMX, NPY Xoab0e onupalLMXcs
s Ha BClO cTony (Tak XOOAT Yenosek, MefBefb), NanbLexo-
Aawvx, npy xonsbe 1 Gere onMPaloLLMXC Ha NanbLbl, YTO
3HaYUTENbHO MNOBBILAET CKOPOCTL MX Bera (Tak gBuratoTca
KOLWKM, cOBaku), 1 KOMbITHbIX, KOTOPbIe BeralT Ha KOHYM-
Kax 0fHOro Unv AByX nanslies, — oHW BeraioT BuicTpee Beex

(nowapw, oneHu, Kocynm). (

[Tanbuexogsiime KonbiTHble BeraioT beicTpee x>
npwv Bere onmpaioTcs BCEX, ONMpanch Ha KOHYUKn ®* * * e s & & &
TOMNBKO Ha NanbLbl nanoLes I 111
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Pacrenua Toxxe crioco0HBI K ABMIMKEHHMIO, HO, B OTJIMYME OT JXHBOT-
HBIX, Y HUX [IepeMellaeTcss He BeCh OPraiusM, a TOJbKO €ro OT/esb-
Hble OpraHbl WIN WX YacTH. Bbl, HaBepHOE, 3aMeUYa/In: eCJIH 3aKphbl-
TBIiI IBETOK TIONbIIAHA BHECTH M3 NPOXJANHOIO MecTa B TeILIoe,
TO Yepe3 HEeKOTOPOe BpeMs OH PACKpOeTcH, ¥ HaoDOpOT.

IIBeTkM MHOrHX pacTeHHI HA HOYbL WU Hepes HOMJeM 3aKphIBa-
JI0TCA. ¥ HEKOTODPBIX LIBETKH OTKDHIBAIOTCA M 3aKPLIBAIOTCH B OTHO
M TO K€ BpeMs — II0 HUM MOYXHO npoBepATh dackl! JIucrsa ropoxa,
(hacosid B TEeMHOTe CKJIaAbIBAIOTCH, a HA CBETY PACKPBIBAIOTCH.

W3BecTHBI y pacTeHUH U HOCTATOYHO ObICTPLIE ABHMKEHHUA. ¥ TpO-
MAYEeCKUX MHUMO3 IIPH COTPACEHHH — HaIpPHUMep, OT yAAapOB Kamelb
AOMKIAA — JUCTOYKHM, COCTABAAIOIINE CIOMHBIN JUCT 3TUX PACTEeHMI,
6BICTPO COMMIKAIOTCH, U BECh JIUCT IIOHHKAET.

OBVXEHWE PACTEHUA

Y Tponuyecknx MMMo3
NpwY COTPACEHMI NINCTOHKK
CKNaablBaKTCA

LiBeTku
TIONbNaHa

LiseTkn oayBaHuvKka packpblBaoTCA
NPV SPKOM CONHEYHOM CBeTe.

B cymepku 1 Npu [OXOE OHK
3aKpblBatOTCH




é | MNpoBepbTe CBOU 3HAHUS

. Yem oTimuaeTcA ABHIKEeHHE PACTEHHI OT ABUIKEHUS JKHUBOTHBIX?
Kak IIepeMenarnTCcd OJHOKJIETOYHEIE OpPaHHSMH?

Kak nepeaBuraeTrcst [0 aeB0Oi 4epBb?

HazoBuTe ocobeHHOCTH BOLHOI cpeabl O0UTaHUA.

Kaxue mpucooco0/ieHns K IJIaBaHWI0 BCTPEYANOTCH YV BOMLHBIX KU-
BOTHBIX?

. .

OU s 0NN

6. Yem pasnn4aroTCcs XBOCTOBbIE IJIABHUKH PBIO B KUTOR?
7. Kaxoii cmocod ABMIKeHUSA y KaIbMapoB?

8. Kakwue »XUBOTHBIE MOI'YT JIeTATh?
9

. HepechnHTe ocobeHHOCTH CTpOeHHs IITHII, CBA3aHHbBIE C IO0JIe-
TOM.

10. Kro rakue XOguJIbHBIE dXUBOTHEIE?

11. Karxue TUIIBI IBUIKEHUSA ¥ YeTBEPOHOTUX KUBOTHBIX BEI 3HaeTe?
12. Kak nepemelnamTcs CTOIOXONAINE KUBOTHEIE?

13. K kakomMy THIY OTHOCATCSH ABHIKEHUS KOIIKU?

14. Kax OeraioT KONbITHEIE?

15. BrmmosuuTe 3aganue Ne 77 Ha c. 45 (Pabouas reTpanb).

16. BreibepuTe mpaBuabHBIH oTBeT. Tect Ha c¢. 119—120, BapuanTt 1
(TecroBrie 3amanud).

& | NMoaymawnte

ITouemy y KHMBBIX OPTaHH3MOB CYIIECTBYIOT TaKHUe PasHOOOpasHBIE
CITIOCOOBI TepeIBUKEeHIA ?

3 PabGoTa ¢ KOMNbIOTEPOM

® | Obparurecs Kk aucky. Usyuure MaTepuas ypOKa M BBHIIOJHHTE
npeJioyKeHHbIe 3aJaHus.

® | MHTepHeT-cchisika: http://ru.wikipedia.org/ (IBuxenne).

[BUXeHMe — 3TO NPOSBNEHUE XW3HU. KNBOTHbIE CMOCOBHBI K aKTUB-
HbIM NepemelleHUamM. Y pacTeHu MOryT nepemeLLaTbCs TONbKO OpraHbi
W UX HaCTU.



17 . KoopanHaums n perynaums

sHuBBle OPraHM3MBI ¥ OKDYIKAlOlas UX cpela He-
Pa3pBIBHO CBA3aHBI Mexxay coboii. JIro6oe uamene-
HHE B OKDPY:Xalomieil cpeje TOTYAC BIAMSET HA KHU-
BbI€ OPraHM3Mbl, 1 OHH OTBEYAIOT HA HEr'o CBOeH je-
arenbHOcThI0. Tak, coxpainieHMe CBeTOBOro IHA
OCEHBIO — CHI'HAJI K IepejieTaM [AJs IITHUILl, K JUHb-
Ke ¥ HaKalJIMBAHWIO *XKUpA AJMA 3UMYIOIIUX IITHIL
u 3Bepeii. IIpu nmoBbImeHUN TeMmepaTypbl MHOTHE
MIyCTHIHHBIE XUBOTHBIE NIPAYYTCA B HOPHI H JaKe
BIAJAIOT B CIIAYKY.

9Ty CIIOCOOHOCTEL OPraHU3MOB TEM MM MHBIM 00-
pPas3oM OTBedYaThk Ha BO3AEHCTBHE OKDPYIKAIOIIei cpe-
Ibl HA3bIBAIOT PA3apPaskMMOCTBIO NN YYBCTBUTEIb-
HOCTBIO. PazznpaskmmocTsio 00/1a1a10T BCe KHUBBIE
OPraHU3MBEI.

Tak, ecau B ka0 ¢ ame0aMu IOMECTHTh KPHC-
TAJJIMK IIOBAPEHHOM COJIM, TO UX TeJia CIKUMAIOTCH
(omeiT 1), a moaBMIKHBIE WHOMY30PUHM TY(DEIbKH
YCTPEMIIAIOTCA B TY YacTh KaIllIH, I'le KOHIeHTpAa-
OHUA COJIU MeHbIe (onsIT 2).

Y aMeOnl HET CIeNUAJNBHBIX CTPYKTYD, KOTOpbIe
PYKOBOJAT ee JeATeJIbHOCThIO, & BOT ¥ 6oJiee CJI0M«-
HOOPraHW30BAHHON MHDY30pUU TY(DEIBKN OHH YiKe
ecThb. ITO 0cO0bIEe BOJIOKHA, KOTOPhIE IPOHU3LIBAIOT
Bce ee Tes10. OHU KOOPAMHUPYIOT paboTy pecHUUYEK.
Ecim ux moBpeauTh, TO OMEeHMe DPeCHHYEK CTaHeT
OecropA/I0YHBIM, a ABUIKEeHHEe MH(PY30PHH — Xao-
THYHBIM.

PaboTy Bcex opraHoB, UX CBfA3b C OKPY KaIOIeH
Cpe/loil y CJI0XXHOOPTaHU30BAHHBIX MXMBOTHBIX pe-
IyJMPYIOT HePBHAA ¥ 3HAOKPHHHAA CHCTEMBbI.

5/

o | & 4
0 NHy3opum
v 2 Tyhenbkm

OnwiT 2

) Bnepsble cneunanm3npoBaHHble HePBHbIE KIETKM NOSBASIOTCA Y KMLIEYHOMO-
NOCTHBIX. 3T 0BUTaTeNM HalLUX NPYA0B — NPECHOBOAHbLIE TMAPLI, A TAKXe Me-
Ay3bl, KOpanibl. HepBHbIe KNETKM Y 3TUX XUBOTHbIX, CONPUKAcasch Apyr C Apy-
roM, obpasyloT CeTHaTyio HEPBHYIO CUCTEMY. DTO CaMbii NPOCTOM TUM HEPBHOM
cncTeMbl. ECnm K wynansuy ruapel NPUKOCHYTECA MO, TO OHa COXMETCA. 3T0
OTBET OpraHM3Ma Ha pasfgpaxeHune. HepeHbie KneTkn 0bnagarT HYyBCTBUTENb-

HOCTbIO. KOCHYBLUWCH rvapbl, Mbl TPUBENK MX B BO3DYXAeHHOE COCTOAHME, KO-
TOopoe BbICTPO PacnpoCcTPaHMNOCh NO BCEM HEPBHOWM CETU, [OWNO [0 KOXHO-
MYCKYNbHbIX KNETOK W BbI3BaN0O WX COKPaLLEHWe — Liynanbla Hadanu oxu-
MaTbcA. OTBETHan peakums OpraHM3Ma Ha pasppaxeHune, OCyllecTenaemas
NpW NOCPeACTBe HEPBHOW CUCTEMbI, Ha3biBaeTCa pedriekcoM (OT NaTMHCKOro

«penekcyc» — oTpaxKeHHbIN).
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CeTuaTas HepBHas CMCTEMa M Pa3paKMMOCTb F’MAPbI

CokpatueHue
MbILLEYHbBIX




Cpeay MHOTOKNETOUHbIX XWBOTHbIX MO-HACTOALLEMY CNIOXHAan
HEpBHas CUCTEMa MOABMAETCA y [AOXAEBOro 4epsa. Y Hero
HepBHbIe KNETKN He pa3bpocaHbl No Teny, a cobpaHbl B Heps-
Hble y3nbl. CaMblil KPYNHBIA U3 HUX HAaXOAMTCA Hafl rMOTKOW,
OTCIOAa ero Ha3BaHWe — HaArnoTo4HbIA. OT Hero OTXOAAT MHO-
rOYUCIEHHBIE HEPBbI, 1 NO3TOMY NEPENHUIA KOHELL, Yepaa 00-
nagaer BonbWON YyBCTBUTENLHOCTLIO. HafrnoTOMHbIA y3en
ABNAETCA Kak Obl ronosHbIM Mo3rom. Ecrn ero noBpeguThb,
TO YepBb MOXKET NPOAONXKaTh ABUraTbCs, HO, BCTPETUB Ha My-
TV NpensaTCTBue, He cymeet ero obontn 1 dyner nonro u Hec-
TONKOBO BUTLCA O Nperpagy.

HaArnoTO4HbIN HEPBHBIN y3€n, CORAMHSNACH C NOAMMNOTOYHbIM,
obpa3yeT 0KoNOrNoOTO4HOE HePBHOE KONbLIO. OT NOATNOTOYHO-
ro HePBHOrO y3na oTxoauT BploluHas HepeHas uenoyka. OHa
TAHETCH BAONb BCETO Tena 1 COCTOMT U3 Map Y3N0B, NexXallmx
B KaX/A0M CermeHTe 1 coenHeHHbIX Mexay coboi. OT HMX BO
BCE 4aCTW Tena YepBs — K MblLULAM, BHYTPEHHUM OpraHam —
OTXOAAT MHOTO4YMCIIEHHbIE HepBbl. PaboTa BCex opraHoB Yep-
BAl KOHTPONUPYETCA HEPBHOW CUCTEMOMN.

Y Y4NEHWUCTOHOrMX XWBOTHLIX HEPBHaA CUCTEMa MMeeT MoXo-
Kee CTpoeHMe, HO Y HaCeKOMbIX 0COBEHHO BbIpaXkKeH HaArno-
TOYHbI y3€/. 3TO CBA3aHO C CUNbHbIM PA3BUTUEM Y HUX Opra-
HOB 4yBCTB W CNOXHbIM nosefeHueM. BcnomHuTe, Kakue
rpaHaVO3Hble «[0Ma» COOPYXaloT MypaBbu! B UX cembsax yc-
TAaHOB/EHO «paspeneHvie Tpyaa»: OfHU OXOTATCA, Apyrve 3a-
LLMLLAIOT AOM OT HENPOLUEHbIX FOCTeR, NPOBETPUBAIOT U NPO-
CYLUMBAIOT «CTPOMMATEPUANbI» — XBOUHKM.

A n4enbi? CIOXHOCTb UX B3aMMOOTHOLLEHWI 1 MOBEOEHWS Bbl-
3bIBAET BOCXWLIEHWE. YTO CTOAT OQHM TOMbKO WX «TaHLbI»,
NO KOTOPbLIM NYeNbl-COCEAKM OMpeaensioT HarnpasneHue

K LBeTkaM, BoraTbiM HEKTapOM. APXUTEKTYPHbIE 1 CTPOWTENb- A

Hble CNOCOBHOCT N4en He uMetoT cebe paBHbIX B XMUBOT-
HOM MUpe. Y NOCTPOEHHBIX UMM COT Haubonbluan BO3-
MOHasi eMKOCTb MPY MUHMMANbHOW 3aTpaTe MaTe- o=

puanal
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bplolHas HepBHas LienoYka

HepsHas cucrema
Yepss

HaarnotouHbIi
HEepBHbLIN
y3en

MoarnoToYHbIN
HepBHbIW y3en

HepBHbIV y3en




HepBHas cucrema
yNNTKN

Hanrnotouxbin
HEepPBHbIN
y3en

HaarnoTo4HbI#
HepBHbIU
y3en

MoArNOTOMHbLIN HEePBHbIM y3en

HepBHas cucrema
n4yenbi

MypasenHWK

Pabouyas
n4yena

MypaBbm-
paboyune



CTPOEHWE FONNOBHOIO MO3TA NMO3BOHO4YHbIX
XKUBOTHbIX

[ONOBHOW MO3r
akynbl

[oNOBHOW MO3I
NACYLWKN

[oNoOBHOW MO3r
rycs

[ONOBHOW MO3r
nowagw

[onoBHOM
MO3T
Yyenoseka
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Y Mo3BOHOYHBIX HEPBHAS CHCTEMA PACIOJIaraeTcsa Ha CIIMHHOM CTO-
pOHe, a He Ha OPIOINHOM, KaK Y KOJbYATHIX YePBei 1 YIeHUCTOHOI'HX.
OHa coCTOUT U3 TOJJOBHOTO MO3ra, CIIMHHOI'O M0O3ra u Hepsos. CnuH-
HOHM MO3T PACIIOJIOKEH B [I0O3BOHOUHMKE U UMEeT B AJTMHHOIO TAMKA.

I'onoBHO# MO3r HAXOAUTCSA B Yyeperne. B HeM pasiuyaioT nepeaui
MO3rI, CpeTHMH MO3r, 3aHuil Mo3r. [lepegHui MO3T COCTOUT U3 ABYX
OT/eJIOB — KOHEYHOI'0 MO3ra M NPOMEKYTOYHOrO MO3ra. 3agHHi
MO3TI 00pa3yIOT MO3KEUYOK U MPOJOJTOBATEIM MOST.

Y pasnuyHBIX *KUBOTHBIX BCE OT/ENbl PA3BHTHI O-PA3HOMY. ITO
CBfAA3aHO C YPOBHEM OpraHM3anuu 1 o6pasoM »KHU3HU KUBOTHOro. Ha-
IIpuMep, y BceX PBI0O XOpOMIO Pas3BUTHI 3aAHWM M CPEJHHH MO3T,
HO y Xapuyca, 060MUTaIIero B YUCTOMH, Ipo3pauyHoi Boxe, ocoboe pas-
BHUTHE IOJYYHUIH 3PHTEJbHBIE JOJH CPEJHero Mosra, a y JJMHA H Ka-
paca — oburaresieif MyYTHOH BOJBI NMPYAOB — CTPYKTYPHI 3aJHEro
MO3ra, CBsA3aHHBIE C ocsA3aHueM. [[BUKeHHs PBIO B BOJe OUEHB CJIOMK-
Hbl ¥ Pa3HOOOpa3Hbl, IOITOMY YV HUX OCOOEHHO XOpPOIIO PasBUT MO3-
JKeYOK — OTHes 3aJJHero MO3ra, OTBEeTCTBEeHHBIM 3a KOOPAMHAIIHIO
ABHXKEHUN 1 OPHMEHTAIIMIO TeJia B IIPOCTPAHCTBE.

Pri6am npucymu o4eHb cioskHBIE (OPMBI moBenenus. Hanpumep,
B IePUOJi Pa3MHOKEHUA YI'PU IIPOXOAAT THICAYHM KHUJIOMETPOB 10 Me-
CTa OTKJAJKH MKPbl — ¥ HAXOAAT ero Oes3omubo4HO. A JiocOceBhIe,
cobupaschk IPH HepecTe B I’MIAHTCKHE CTAW M YCTPEMJIASCH B PeKH
W PeYKH, IIPe00JeBal0T HeBepOsTHbBIe TPYAHOCTH: BCTPEUHOE Tedye-
HUe, IOPOTr'H U Jaske HeDOJbIINe BOAOMAABI.

) IMK ABUXKET MHCTUHKT pa3sMHOXeHWS. MHCTUHKT — 3TO BPOXAEHHbIA KOMNNEeKC
onpefenexHblX, 0cobblx ANA KaXxaoro BUAA Peakumii Ha BO3AENCTBUA cpeapl.
OT pednekcoB UHCTUHKTbI OTNUYAIOTCH CTEMNEHLIO CNOXHOCTK.

MNoBeaeHwme NTUL 3Ha4YUTENBHO CNOXHee, 4eM NoBeaeHMe pbib 1 faxe 3eMHOBO -
HbIX M NPECMbIKAIOWMXCA. OHU CTPOAT rHe3fa, HaCUXMBAIOT ANLA W BbipaLLMBAIOT
NTEHLIOB, 3aLWMLIAIOT MX OT Bparos. MHorve NTuLsl 0bpasyioT cemeltble napsl Ha
HEeCKONbLKO NET, a UHOIAA W Ha BCIO XW3Hb. [epeneTHbie NTUUbLI COBepLIaoT Anm-
TenbHble NyTelecTBuA B MeCTa 3MMOBKK 1 0DpaTHO.

O6nagan cnocoBHOCTBIO K NONETY M OCTPbIM 3peHueM, NTULbI M3naneka BUAST
nuLLy, 3ameyaloT npubnmxaiolerocs xvHuUka. CnoxHoe noseneHve v obpas
XUW3HKW 0BYCNoBUNM Pa3BUTME NepenHEero MO3ra, MO3Xe4Ka 1 3pUTeNbHbIX Aonei
cpennero mMo3ra. €

Hauseiciiero pasBuTHA HePBHASA CHCTEMA JOCTHIJIA YV MJIEKOIUTA-
jomux. OHa COCTOMT M3 TeX Ke OT[AeJ0B, YTO y BCeX IO3BOHOYHBIX,
HO T'OJIOBHOM MO3I Pa3BUT 3HAUYUTENBHO cujibHee. CaMBIif KpyIIHBIH
ero orjges — GoJbIIMe IOJYMIAPHMA TOJOBHOTO MO3ra, IMOBEPXHOCTH
KOTOPBIX — KOPa — COCTOMUT M3 MUJIJIMAPJOB HEPBHEIX KJIeToK. Kopa
y 6onbIIMHCTBA dKMBOTHBIX He IJIajKasi, a 06pa3yeT MHOTOYHCICHHEIE
Gopoaabl u usBunuHEEL. Kopa monymapwuii peryiupyer u HampaBaseT
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paboTy Bcex OPraHoB, ¢ Hell CBA3aHBLI U CO3HAHHUE YeJOBEKa, ero ma-
MATh, MBIILJIEHHE, TPYA0BAA AeSATeJIbHOCTD.

OHIOKPUHHAA CHCTEeMA, KAK ¥ HEPBHAA, PeryJaupyer paboTy Bcero
opranuama. OJHAKO MeXaHU3M pPeryaanuH 3/[eCh HHOH — XHMUYec-
Kad perynanuda. B ee ocHOBe JIeXXHUT AelicTBHE 0COOBIX AKTUBHBIX XH-
MHUYECKHX BEIeCTB — IOPMOHOB, BBIZENAEMBIX JKeJIe3aMU BHYTPEH-
Hel CeKperuu.

¥ 0ecro3BOHOYHBIX }KWBOTHBIX, HAIIPUMED V HACEKOMLIX, C JeHCT-
BHEM NOPMOHOB CBS3aHBI NUTAHWE M 00MEH BEIleCTB, POCT M Pas3BH-
THE, OKYKJHBaHNWe I'yCeHUIlbl ¥ ee JIMHbKA U MHOTHE JADPYTHe Ipolec-
cbl. IMeHHO rOpMOHBI BJIHAIOT HA U3MEHEHUe OKPacKH TeJia 6ecrosBo-
HOYHBIX B 3aBHCHMOCTH OT CpeJbl OOMTaHUA: TaK, Tea0 Kpaba wmiam
pb10BI KamMbasbl Ha CBETJIOM I'PDYHTE CTAHOBUTCS CBeTJIee U, Hao0opoT,
Ha TEMHOM — TeMHee.

MNpyMepsb! N3MEHEHWA OKPaCcKK
Tena pbld B 3aBUCUMMOCTU OT
ocoberHocTen cpefbl 0buTaHMs

€ a0 p LR

| % -
oy

&

HekoTtopbie npugoHHsie pbibbi,
Hanpumep kambana, obnanatot
CrIOCOBHOCTBIO «MOACTPaNBATEY CBOI
OKPAaCKy Mo LBET 1 0COBeHHOCTH
MOPCKOro AHa




) Y BbICLUIMX MO3BOHOYHbBIX HECKONMBKO Xene3 BHyTpeHHen cekpeuun. PaccmoTpum,
KaK BIMAET NX AEATENLHOCTL Ha OPraHn3M XWBOTHOID, Ha NPUMEPE LUTOBUAHON
wenesbl. OT Hee 3aBUCUT POCT 1 Pas3BUTUE OpraHn3Ma. Bbl BMOUTE Ha PUCYHKe,
KaK ronoBaCTMK NpeBpallaeTcs B IAYLWKY. Bce 3TM M3MeHeHWA NPOMCXOAAT Nof,
BAVAHMEM FOPMOHa LMTOBUAHOW Xene3bl. ECNv CkapMnvBaTh rofloBacTuky KycoY-
KW LUMTOBWOHOW >enesbl, TO OH MPeBpaTUTCs B MUHWATIOPHYIO NATYLLKY ropasno
ObicTpee. YpoaneHve LWMTOBUAHOM Xenesbl NPUBOAUT K Pe3KoMy 3amefleHuio
pocTa.

Mnogm3 — 370 ManeHbKas xenesa, KoTopas HaxoAMTCa B roNOBHOM Mo3re. OHa
BbipabaTbiBaeT HECKONMbKO AECATKOB MOPMOHOB, BNMAIOWMX Ha ODMeH BellecTs.
Tak, OAMH M3 HUX BNMAET Ha POCT. Y Yenoseka HefoCTaToK 3TOro ropMOHa B nepu-
O[1 Pa3BUTUA MOXET 3aMefNIMTb POCT, Tak YTO B3POC/bIE NN BbIPACTAOT BCETO A0

70—80 cM, a M3BbITOK ero BEAET K UCKNIOYUTENBHO BONbLIOMY PoCTy — A0 2 M
v 6onee. &

lMnodn3 yenoeeka o0




l'opmonanpHAsA perynsanusa 1o CpaBHEHUIO ¢ HEPBHOM OCYIeCTBIIA-
eTcs ropasjio MeJJieHHee, HO faeT Oojiee IIUTEeNbHEIHR ahderT.

PacreHus He MMEOT HePBHOM CHCTEMbl, M PEryJAINA WX JKHU3HEe-
AeATeJbHOCTH IIPOMCXOUT JIMIIE C IIOMOIIILIO BEIJENIAEMBIX XUMHUYeC-
Kux BemjecTB. OGBIYHO MX HA3LIBAIOT POCTOBBIMH BelIeCTBAMM, TAK
KaK B OONBIIMHCTBE CAydYaeB UX BIMSAHUE BhIPAKAETCHA B U3MEeHEHUH
poCTa pacTeHUs UM OTJAEJNBHBIX €r0 YacTei.

Kak ¥ ropMOHEI ¥ }XKUBOTHBIX, POCTOBBIE BellleCTBA PACTEHHH — BTO
CJIOKHEIE OpraHuYecKHe COeJUHEeHU s, KOTOPBIE AajKe B HUUYTOMHO Ma-
JIBIX KOJIMYECTBAX MOTYT II0-PA3HOMY BJIMATH HA OOMEH BeIeCTB, YCH-
JIMBATh MJIM 3aMeJJIATh POCT M PA3BUTHE KJIETOK, BIMATH Ha 3aKJaj-
Ky 4 pa3BUTHe IIOYeK, o0pa3oBaHMe HOBLIX KOPHEH, Ha CKOPOCTH Jie-
JIeHHA KJeTOK KamMOua. OcobeHHO MHOTO DPOCTOBBIX BEIECTB 00pasy-
eTCA B pacTyIUX TKAaHAX — B KOHYMKe KOPHA, Ha BEPXYIIKe mobera.
IIepemeiaroTcsa pOCTOBLIE BEIIIECTBA OT BEPXYILIKM PACTEHHUS K KOPHIO
IO IIPOBOJASAIIEH CHCTEME.

B ToM, 4TO pocTOBEIE BelecTBa BBIAEASAIOTCH KOHYMKOM mobera
(BepxyIme4yHO# MMOYKOM), JIerKo yOeauThCs, IMPOJeaaB ONBIT, u300pa-
JKeHHBI Ha pucyHke (1). BBl BUaHTe, YTO POCT pACTeHHUs IIpeKpa-
THJICA.

Ha cocennem pucyuke (2) noxasan 6osee CJIOMHBIM onblT. CTHMY-
JIAPYA POCT I'JIaBHOTO cTeO/sl B AJIMHY, POCTOBBIE BEIeCTBA TOPMO3AT
pocT 60KOBEIX n06eroB. CpesaB BepXyImeYHYIO IIOYKY, MBI yoequmces,
4TO OOKOBBIE MOYKM, JIMIIEHHBIE YIHETAKINEro AeHCTBHUs, OBICTPO

TPOHYTCH B POCT.

Mocne rnbenwn
BEPXYLLUKM
enuv oauH

13 BoKOBbIX
noberos
3aHMMaeT

ee MecTo
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OMbITb! C YOANEHWEM BEPXYLLUEYHOW NOYKM

Ha4ano onbita Havano onbiTa

Obpe3as BETBM C3A0BbLIX M NAPKOBbIX PACTEHUI W KYCTaPHUKOB, MOXHO NpraaTh
VX KPOHaM CaMble pa3HoobpasHble, MHOrAa BECbMa NPUHYANVBLIE O4epTaHus



) B ocHOBe HepBHOW AeATenbHOCTM NexaT pednekcel. Pasnm4a-

loT Be3ycrIoBHbIe U YCNOBHbIE pednekcl. BesycnosHble pe-
nekcbl NepefatTca No HadiefAcTBY, NO3TOMY WX eLle UHO-
rha HasblBaloT BPOXAEHHbIMKM. HanprmMep, KOCHYBLUWCL o-
PAYEro yTora, Mbl PE3KO, He 33yMbIBaACh, AaXe eLle He Mo-
4yBCTBOBaB OONK, OTAEPrMBaEM PYKY. DTO NpUMep Hesycnos-
HOro pednekca.

YcnoBHble pednekcbl — 310 pedrnekcsl, npuobpereHHbie
B pesynbrare XW3HeHHOro onsiTa. Hanpumep, MOXHO Bbipa-
BoTaTh YCNOBHLIN pechnekc y akBapuymHbix pbibok. Ecnv B Te-
YeHWe HEeKOTOPOro BPeMEHM COMPOBOXAATh MX KOpMIeHue
MOCTYKUBAHUAMM WK 3BOHKaMW, [OBONbHO CKOPO OHWM
CTaHYT NPUNNbIBaTL NPOCTO Ha 3BOHOK UK CTYK MO CTEHKE akK-
Bapuyma, faxe He nony4as npv 3ToM KOpma.

BbipaboTka y XMBOTHBIX YCIOBHBLIX PEQIEKCOB NIEXMT B OC-
HOBE WX OPECCMPOBKU. (

200000 0COONOIDPIOIOOPOOPRONOOEORRROSOOOTROOTOROORBOROEOEDR®

o
IS HepBHan cMcTema YenoBeka obpasoBaHa 25 MNP Herpo-

HOB, BONBLUMHCTBO 113 HUX NPVXOAMTCA Ha FONOBHOM MO3T.

* HepBHbIN UMNynbc — 370 BOMHa BO3DYXAeHWs, KoTopas
pacnpocTpaHaeTcs No HepBy. HepBHble MMMNYNbChl PacnpocT-
paHsTCA Co ckopocTbio ot 0,5 Ao 120 M/c.

» [loctatoyHo 1 r agpeHanuHa (ropMoHa HafnoyeyHuka),
410ObI ycunuTe paboty 100 000 M30NMPOBaHHLIX ceppeL
narywek. [loctatodHo 1 r uHcynuHa (ropMoHa nogxenynoy-
HOW Xene3bl), YTOBbI MOHM3WTL YpOBEHb Caxapa B KPOBW
y 125 000 kponukoe.

HepsHasn
KreTtka

be3ycnosHbIN
pednekc

y AOXOEBOro
Yyepss




HepBHbIN MMMNYNEC, BO3HUKLLWIA

B HEPBHOW KNETKe B OTBET Ha YKOT
WIoNKoOW, NepeaaeTcs no Leno4vke
HEMPOHOB K MbILLLE,

1 Yenoeek oTaepryBaeT pyky
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Kakue cucreMsr peryupyior feATeIsHOCTS OPraHA3Ma JKHUBOTHOTO?
B uem 3akiiouaercs posb HepBHOI cucTeMbl?

KaxoBo cTpoenue nepsHOI cucreMsi?

Yo Taxoe peduexc? Kakue 6u1BatoT pedaekchi?

Y KaKMX JKHUBOTHBIX ceTdaTas HepBHASA cucreMa?

Kax ycTpoena HepBHas cucTeMa 103 1€BOTO YepBsa?

Paccrasure o cTpoeHMYU HEPBHOI CHCTEMBbI TO3BOHOUHBIX.

Kaxue oTzess! pasingaoT B roJJOBHOM MO3Te IIO3BOHOUHEIX?

Kakxue orgensr ronoBHOro Mosra Hanfosiee XOpoIIo pasBUTHL Y MJIe-
KOIUTAIOMAX U mouyeMy?

Yro Taxoe kopa rosoBHOro Mosra? Kakoso ee sHauenue?

YT0 Takoe ropMoHBI?

Kaxwue xesesrr, BEIENAION[E TODMOHEI, BBl 3HAETE Y KHUBOTHBHIX ?
Yo TaKoe POCTOBBIE BEINECTBA W KAK OHM BJIMAIOT HA pacTenue?
Beimonaure 3aganus Ne 89, 90 na c. 50 (Pa6ouas TeTpans).

BoiGepure nmpasunbebIH oTBer. Tect Ha c. 124—125, BapmanT 1
(TecToBsle 3aganusa).

& | MNopymante

W3BecTHO, 4TO y MIEKONMUTAIOIAX HEPBHBIE MMIIYJIbCHI, IEPENAI0-
e BO30Y»KIeHNe K CKeJIeTHBIM MBINIIAaM, PACIpOCTPAHAIOTCA CO
ckopocThio 10 100 M/c, a npuBogsALIINeE B JeHCTBHE MXKeTyT0THbIe JKe-
JIe3bl — CO CKOPOCTHIO b 2—3 M/c. KakoBo Ouosioruueckoe 3Ha-
YeHUe ITUX PASJTAYHI?

‘ PaboTta c komnbloTepom

Obparutecs k gucky. Isyuute MaTepHas) ypoKa M BBIIIOJHHUTE
NIpeAJIoyKeHHbIe 3alaHNuA.

WHTepHer-ccoinka: http://ru.wikipedia.org/ (Hepsrasa cucrema).

s eSO BOS
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KOOp,EI,MHaLJ,MFI U perynauma XnsHeneatenbHOCTU OpPraHM3MOB OcCylLLUe-

cTBnaloTcA Bnarofapa paboTe HEPBHOWM M 3HAOKPUHHOM cMCTEM. B ocHOBe
AEATeNbHOCTV HePBHOW CUCTeMbI nexaT pednekcobl. Pecnekc — 310 oTBeT-
Haa peakuus opraHnimMa Ha pasfpaxeHue, oCylecTensemMas C NOMOLLbIO
HepBHOW cucTembl. B ocHoBe paboThbl IHAOKPUHHOWM CUCTEMbBI NEXUT AEW -
CTBME XMMUYECKMX BelwecTB — ropMOHOB.



HeneHne
3BIMeHbl

18. Becnonoe pasmHoxeHne

PasmHOMKeHHe — 3TO CBOMCTBO, IPHUCYyIIee BCeM
JKHUBBIM OpraHuamMaM. Biaromapsi pasMHOMEHHIO
JKU3HBb MMPOAOJIYKAEeTCA U3 IIOKOJIEHHA B IIOKOJIEeHHe.
OTO OMH M3 CAMBIX CJIOKHEIX IIPOIECCOB KU3Heed-
TeAbHOCTH. B MPHpPOE CYIIeCTBYeT MHOTO CIIOCOG0B
pasMHOKEeHHUA, HO BCe UX MHOroo0pasue MOXHO CBe-
CTH K AIBYM THIIaM — 0eCIIoJIoMy U II0JIOBOMY.

B OecmosioM pa3sMHOMKEHHHM YdYacTBYeT TOJBKO
OIIMH POAUTENBLCKHI OPraHm3M, M3 KoToporo obpa-
3yercda nBa (miu O6osiee) HOBBIX, UJIEHTHYHBIX, T. €.
MOXOYKHX APYr Ha Apyra, OpraHu3ma.

HawuboJsiee mpocras popma Gecrmosioro pasMHOMe-
HHUS — JeJIeHHe, KOr/a POAUTe/ILCKOe TeJIO pacmiel-
JigeTcA Ha [OBe ONHHAKOBBIE YAcTH. Tak pasMHO-
JKarTca 0aKTepUH, IPOCTeiInne, MHOTHE OZHOKJIe-
TOYHBIE BOAOpPOCAH. PaccMOTpuTe PHUCYHOK. BEI
BHHUTE, 4TO IIPOLECC JeJIeHUs HAUYMHAETCA ¢ Afpa.
OHO BBITATHBAETCA, NMPUHUMAET MIPOLOJTOBATYIO
dopmy, 3aTteM geaurcs. JdacTu Aapa OTXOLAT APYT
or apyra. B numromnasme oOpasyercA IlepeTAKKa
WIHW MEePeropofKa, KoTopas, IIOCTeleHHO yriaybJida-
fICh, JEJIUT MATePUHCKYIO0 0co0b HA /Be OJMHAKOBEIE
IouepHUe ocobu. 3

JlpyruM BApHAHTOM 0ECIIONOro PasMHOMKEHHs sB- DOAAK Noneson

Pa3MHOXAaEeTCs KOPHEBbIMIA
asercsa noukoBaHue. OHO BeTpeuaeTcs KakK y OJHO- OTNPbICKaMM
KJIETOUHBIX, TAK U Y MHOTOKJIETOUHBIX OPraHU3MOB. N,
Tak, HanpuMep, Pa3MHOMKAIOTCA APOMKKH — OINHO-
KJeTouHble rpulOsl. BHavasme Ha MaTepUHCKON KJeT-
Ke obpasyerca Hebosbmioi 6yropoxk — mouka. OHa
pacTeT, yBeJIMUMBaeTCsa B pa3amepax. Sapo maTepuH-
CKOM KJeTKH IeJHUTcA. 3aTeM OAHO u3 o0pasoBaB-

Sy

Twunbi
NOYKOBaHKMA
OpoXxKen
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IIAXCA JOYEPHUX Afep nepeMelnaeTcs B IouKy. 006-
pasyeTcsa HOBas KJyeTka. OHAa MOMeT IPOMOJIKATh
SKUTH BMeCTe ¢ MAaTePUHCKON MJIM OTJeJIUTLCH,

Ilogo6HBIM 006pa3oM PasMHOMXKAIOTCA M HEKOTO-
pble MHOT'OKJIETOUHBIE, HAIpUMeDp TUApbl. OGbIUHO
JIeTOM Ha IIOBEPXHOCTH TeJia T'MAPLI 00pasyroTcs
CKOILJIEHHUA JeJIAIHXCA KIEeTOK — MouKH. IlocTte-
IeHHO OHHM YBEJWYMUBAIOTCA B pasMepax, Y HUX I10-
ABJIAIOTCA NIYIAaJblla, OTKPBLIBAETCA POTOBOE OT-
BepcTHe. YacTo miymasibiia MOSABIAIOTCA paHbIle,
4eM OTKPBLIBAeTCs POTOBOE OTBEPCTHE, M MOJIOLAS
rujpa, HIoMMaB HoOBIYY, HEe MOJKET ee IMPOrJIOTHTb.

JlocTaTouHO NIMPOKO PaACIPOCTPAHEHA B IIPHPO-
ne u apyrasa ¢dopma 0ecrmojioro pasMHOMKEHHUA —
cruopoodpasoBauue. Cmopa — 5TO 0COOBIA THUII
KJeTKH C O4YeHb IIOTHBIMH obosioukamu. Cropsr
MOI'YyT OJHUTeJIbHOe BpeMA HaXO0QUThCA B COCTOAHUHA
NoKosA. B TakoM BUJe OHU CIIOCOOHBI IEPEeRHUIATH
XO0JION, 3Kapy, BhIChIXaHue, u30LITOK Baaru. Korga
Je HacTynaloT 0J1aronpuAaTHRIE YCIOBUA, OHU IPO-
pacraioT, IelATCA, ¥ U3 HUX 00pasyrTca HOBBIE
ocobu. Tak pasMHOKAIOTCA HEKOTOPhIE 3KXUBOTHBIE,
rpulbl M1 MHOTHE PACTEHHS: MHOTOKJETOYHBIE BO-
DOPOCIH, MXHY, HanopoTHUKHX u aAp. Crnoper o6pasy-
I0TCA B CIEI[UATBHBIX OPraHaxX — CIOPaHIHUAX.

IIpu BereTaTMBHOM DPa3MHOKEHHWH OT MaTePHH-
CKOI'0 OpraHM3Ma OTAEeJIAITCSA OJHA UJIN HECKOJIb-
KO yYacTeil, KOTOpbIe 3aTeM HAYWHAIOT CYIIECT-
BOBAThH CAMOCTOATENBHO.

Y NIIOCKMX 4YepBel Tesl0 MOMKEeT pacnagaThcs Ha
HEeCKOJBbKO YacTell, a 3aTeM KaKIas H3 HUX J0-
cTpamBaeT ceba M CTAHOBUTCSA HOBBIM OPraHM3MOM.
HurtuaTtasi 3eseHass BOJOPOC/]BL CIOUPOTHMPA TOMKe
MOJKeT paspbIBaThCs B IIOOOM MecTe M 3aTeM JIOCT-
pauBaThCA A0 IIeJOM 0co0M.

MpopacraioLlas

Cnopbl cnopa o
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Y pacTeHHi#l IDMPOKO pacupoCTPaHEHO Pa3MHOKEHHe OTBOAKAMH
u depeHKamMu. OTBOAKOM HAa3bIBAIOT IOJEralomiuii mober, KOTODPHIH
VKOPEHsIeTCH B MeCTaX CONPUKOCHOBEHUA C IT0YBOI. HepeHOK — oTpe-
3aHHaA YacTk nobera ¢ mouyKam, crocobHas Kk ykopeHenuio. Hexoro-
pble pPACTEeHUSA DPa3MHOMKAKIOTCA CIENUaJbHBIMH BUIOU3MEHEHHBIMH
opraHaMH — JYKOBHIIAMH, KJIYOHEJIYKOBUIIAMH, KIYOHAMH, KOpHe-
puitamMu. MHOrMe U3 HUX CHAYIKAT TaKiKe U 3allacalollliMU OpraHaMu,
B KOTOPBIX OTKJAABIBAIOTCA IHUTATEJNbHBIE BellleCcTBa, I103BOJIAIOIIME
PACTEeHHIO MMEPEIKUTH TPYAHLIH MEPUOL — UMY, 3aCyXYy.

¥ GpuoduinymMa 110 KpasaM JUCTOBBIX IIJIACTHHOK 3aKJaJbIBAIOTCH
3aY4aTKH IEJIOTO PACTeHMs, KOTOpPhIe, Onanas, CTAHOBATCS CAMOCTOSA-
TeJIbHBIM OPTaHU3MOM.

IIpu BereTaTMBHOM pAa3MHOKEHHM HOBbIe 0cOOH HaclIenylOT Bce
MPHU3HAKHM MATEePUHCKOTO DACTEHHA,

PASMHOXEHWE OTBOOKAMW
1 MOBETOBbIMW YEPEHKAMMW

¥

L/

[yCrHasa nanka pa3smMHOXaeTcs
nonsy4umm noberamm
M KOPHEBbIMW YepeHKamMm
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BozaywHsbie
NYKOBKWHKN

YyecHoka (1)
M nnnm (2)

BbIBOAKOBbIE NOYKM
Opuodunnyma

JTykoBuubl
TionbnaHa

Mnonosble AepeBbA Pa3MHOXAKOTCS NPUBMBKOW. [N 3TOro
C pPasMHOXaemoro Aepesa Hape3aloT YepeHKM M NoYKK

C KYCOYKOM KOpbl — rMa3ku. IT0 NPUBOW. 3aTeM COEOQUHSAIOT
crebnesble 4acTu npuBoA 1 NOABOA — OPYroro pacreHus

C Y€ roToBbIM KOPHEM — 1 NNOTHO NPUBMHTOBLIBAIOT APYT
K apyry. Mocne 3toro crebens NoaBoOs BbILE MECTa NpU-
BUBKW Cpe3aloT. B pesynesrate y HOBOMO AepeBa CTBON
1 KpOHa )opMUPYIOTCH M3 NPUBOSA, a KOPHW

N OCHOBaHMe CTBOMA OCTAKTCA OT MNOABOS ®

[131
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KakoBa Guosioruueckas poJb Pa3MHOKEHUA?

B uem cymHOCTS GECIIONIOr0 PA3MHOMKEHUA?

Kakue Bunbl 6ecrosioro pasMHOXKEHUA Bl 3HaeTe?

Kak npoucxoaut Gecriojioe pasMHOKEHHE y IpocTeHmux?
YTo TaKoe mouKoBaHHe?

Kaxune opraEusMbl Pa3MHOKAIOTCA IOYKOBAHUEM ?
BeTpeuaeTcst 1M MOYKOBaHUE Y PACTEHUI?

Yro Taroe cruopa?

Kakne opraamsmMbl pa3sMHOMXKAIOTCA cuopaMH?'

Kaxue oprassl IBeTKOBOI'0 PaCTeHUA HAa3BIBAIOT BEreTATUBHLIMU?
Kaxoii crioco6 pasMHOMKeHUs HA3hIBAETCA BereTaTHBHBLIM 7
BeimonauTe sagasue Ne 94 sa ¢. 52 (Pabouas TeTpais).

. BriGepure mpasusibHbI oTBeT. Tect Ha ¢. 132—133, BapuanT 1 (Tec-

TOBBIE 3aaHUS).

I NopymanTte

i &
2.

........)

*

B yeM muIrOCHE 1 MEHYCHI 0€CII0JIOr0 Pa3MHOMKEHUA ?
Yro obmero Bo Bcex popMax GeCrosioro pa3MHOKEHUA?

JlaboparopHas pabora

BeimoaruTe padory Ne 29 Ha ¢. 59—61 (JIaGopaTopHbIe paboThI).

PaGoTa ¢ KOMMNbIOTEPOM

Obparutecs k Aucky. IdyunTe MaTepual ypoKa M BBINOJHUTE
peaJIoKeHHbIe 3aJaHus,

UHTepHer-ccuinka: http://sbio.info/page.php?id=24 (Becnosoe
pPa3MHOKEHHE).

132

Pa3MHOXeHUe — XapakTepHOe CBOMCTBO XWMBbIX OPraHM3MoB. Pasnunya-
loT Gecnonoe ¥ nonoBoe pa3MHOXeHWe. B Becnonom pasmMHOXeHUU
y4acTByeT ofHa 0cobb, npwu 3TOM 0Bpa3syloTCa WMAEHTUYHbIE AOYEepHUe
ocobu. Cpean dopm HECNONOro pasmMHOXEHWA PasnM4aloT AeneHune Kne-
TOK, NOYKOBaHWe, cnopoobpa3oBaHue, BereTaTMBHOE pa3mMHOXEHNe.



19. Nonosoe pasmHoXxeHUne
)KUBOTHbIX

ITonmoBoe pas3MHOMKEeHHE XapaKTepHO AJA O00Jib-
muHCeTBa obuTareseil Hamen muaHerel. M aTo He
caydyaiHO, BeIb 3TOT CHOCO0 PasMHOMKEHUA [JaeT
orpomMuble npeumyniecrsa. Obpasosasiivecs B pe-
3yJbTaTe IIOJIOBOI0 Pa3sMHOXKeHUs 0coO1 HecyT Ha-
cJIeICTBEHHBIE IPU3HAKHA U OT OLHOTO, U OT JPYTO-
ro poautens. [losTroMy OHH Jiydmie npucrocabiu-
BAIOTCS K M3MEHEHUIO YCJIOBUM cpefibl OOUTAHUA H,
3HAYUT, Oosee KHU3HECTOUKU.

B mosioBoM mporecce IPHHUMAIOT YYACTHE CIIe-
UATU3UPOBAHHBIE KJIETKH — ramMeTbl. ¥ 00Jb-
IIWHCTBA JKHMBOTHBIX OHM OBIBAIOT ABYX THIOB —
MY’KCKHe ¥ JKeHCKHe, COOTBEeTCTBYIOIIUEe cIepMa-
TO30uAaM U sinexaeTkaM. OOGBIYHO CIIePMATO30H-
OBl — 3TO MEJIKHe IIOABUKHBIE KJETKH, a sIi-
HeKJeTKH, Haob0OpoT, HemOABHKHBIE, KDYITHBIE,
¢ DOJIBIIIMM 3aMaCOM NUTATENLHEIX BEINecTB. ITO
pasanyie TOHATHO, Belb HWMEHHO AHNEKJIeTKa
obecrieunBaeT MUTATEJILHBIMHU BeIeCTBAMH 3apo-
aeim. Kaknas mosioBasi KJIeTKa HECeT TOJBKO IIOo-
JIOBUHHBIII HA00Op XpOMOCOM.

A HUBOTHBIX, ¥ KOTOPBIX 0co0M criocoOHEI 06paso-
BBIBATH TOJIBKO CIEPMATO30UILI (MYKCKHe 0co0u)
HJIN TOJIBKO AHIEKJeTKH (sKeHCcKue oco0u), Ha3bI-
BAIOT Pa3/AeIbHOMOJIBIMH.

BerpeuaroTcsa B mpupozie U 000emnojibie OpraHus-
MBI, CIOCOOHBIE IMPOM3BOAWTH OJHOBPEMEHHO [Ba
BHJa IOJIOBBIX KJIETOK — KaK MYMXKCKHe, Tak
U KEeHCKHe. ITO HeKOTOphle KHUIIeUHOIOJIOCTHEIE,
BCE IIJIOCKHE YEePBH, OTAeJbHBIE BHUIbI KOJbBYATHIX
yepBei, a TaKiKe HEeKOTOPhIe MOJIIIOCKH W Jake
poi0OBI M Amepunbl. O00enobIX KUBOTHBIX Ha3bI-
BalT repmatgpoauTamu (0T ©MeH rpedecKux 00roB
T'epmeca u AcdpoauTsl; B mepeBojie 03HAYAET — MMU-
hudecroe 000em0JI0E CYIIECTRO).

[p1t NONOBOM Pa3MHOXEHMM
passuTie HOBOTrO OpraHu3ma
HaY4MHAETCA C MOMEHTa
ONMOA0TBOPEHUSA ANLLeKNeTKM
CNepmaTo3onaom

L B B BN BN B BN
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Y HeKOTOPbIX OPraHM3MOB BCTPEYAETCA MapTeHOreHes — efAVHCTBEHHas dopma
MONOBOTO Pa3MHOXEHWA, KOrLa 3apoblll Pa3BMBAETCSH M3 OLHOW NONOBOW KNET-
K1 — anueknetkn — He3 onnogortsopenuns. MNapreHoreHes BbiBaeT Kak y pacre-
HWIA, TaK W Y XXUBOTHbIX.

Cpefy XWBOTHbIX TakOW TUM Pa3sMHOXeHWs 0Dbl4eH npexze BCero ANs Haceko-
MbIX, HEKOTOPbIX YepBei 1 pakoobpasHbix. Tak, y N4en MaTtka — CamKa MOXET OT-
KnagblBaTh Kak OnnofoTBOPEHHbIE AL, M3 KOTOPbIX pa3BuMBaloTcs paboyne nye-
Nbl U MaTkK, Tak 1 HEonnoAOTBOPEHHbIE, U3 HWUX Pa3BMBAIOTCA camubl. Y Trnen
HECKOMbKO NapTeHOreHeTUHECKMX NOKONEHM CMEHSIOTCS NOKONEHUEM, BO3HWKA-
IOLLMM B pe3ynbrate HopPMansHOro NONOBOMO Pa3MHOXEHWS. (




OPTAHbBI PASMHOXEHWA NATYLLKN

Camey, Camka BOpOHKM ALIEBOAOB

(&
MoyeBon
ny3blpb

Mo4esown
ny3blpb

JleBblv AUYHIKK

MEes : (NpaBbIi He
KJ10aKM Monocts ~ “300paxeH)
KIoaku

ITonoBeie KJIeTKM y GOJBIIMHCTBA MHOTOKJIETOYHBIX XHBOTHBIX,
HauMHAas C 4yepBel, 00pas3yloTcs B CHEIMAJLHBIX IIOJIOBBIX OpraHax.
Y NO3BOHOYHBIX XUBOTHBIX IIOABJIAIOTCA U 0COOBIE IpUCIIOCOOIeHNA,
obJierdaroniye IpPOLECC CAMAHMUSA II0JOBBIX KJIETOK H 00ecleynBalo-
II[¥e Pa3BUTHE 3aPOJbIIIA.

OnromoTBOpeHNEe — 3TO IPOIECC CAMAHNAA MOJIOBLIX KJIETOK. B X0-
Iie OILIOZOTBOPEHUA HabOp XPOMOCOM BOCCTAHABIMBAETCHA: 00Pa30BaB-
asgcA B pe3yJabTaTe 3UroTa — OILIOAOTBOPEHHAA ANNEKJIeTKa — He-
ceT XpoMocOMbI 00oux popureseil. OmIogoTBOpeHHe OLIBAET KaK Ha-
PYKHBEIM, TAK U BHYTPEHHHUM,

s BOAHBIX KMBOTHBIX XapPAKTEPHO HAPY;KHOE OILIOAOTBOPEHHe,
Korja AileKJeTKa U CIepMaTO30M/ bl BRIJENAIOTCS U3 OPraHUu3Ma He-
IOCPeACTBEHHO B BOAY. IIOHATHO, UTO B 3THX YCJIOBHUAX BCTpEYa M CO-
eIuHEeHNe raMeT CTAHOBATCA nejioM ciaydas. MHoro ramer morubaer.
IToaromy, 4TOGEI MOBBICUTE BEPOATHOCTH OILJIONOTBOPEHUSA, PHIOLI, Ha-
npuMep, BBIMETBIBAIOT OTPOMHOE KOJIMYecTBO UKDPEI. TakK, CaMKH OKY-
HA MeuyT 1o 200—300 TeIC. UKPHUHOK, a CAMKHM TpecKH — a0 10 MuH.

IIpu BHyTpeHHEM OIJIOJOTBOPEHUM CIUAHUE CIePMATO30UAa U Sii-
LEeKJIETKH IIPOMCXOJUT BHYTPH TeJa CaMKH. ITO TpebyeT corsiacoBaH-
HBIX JIeHCTBUI caMIla M CAMKH U HAJIMYUS Y HEX CHOENUAJbHBLIX IIDH-
criocobeHui A5 IPOHUKHOBEHUS CIEPMATO30MOB B TEJIO CAMKH.
BuyTpenHue moJioBble OpraHbI KMBOTHBIX IPEJACTABJEHBI ¥ CAMIIOB
CeMeHHHKaMH, a ¥ CAMOK AMYHHKAMMH.
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SRS Y MHOTMX BUAOB XXMBOTHbIX CaMLbl 1 CAMKM BHELLHE He
MOXOXMW APYr Ha Apyra. VX oTnu4mTenbHbIe NMprsHak cy-
XKaT ons npuenedYeHns ocobein Apyroro nona, a CNoXHble
thopMbl NoBefeHs 06ecneYyBaloT MX BCTPEYY 1 CnapuBa-
Hve B onpefeneHHoe Bpems. Tak, HanpuUMep, Pa3MHoXe-
Hue y HeBonblIon pbibkn — TPEXWUINON KOMIOWKK COnpo-
BOX/AAETCA CIOXHbIM yXaxuBaHueM. MocTpons r4e3gno, ca-
MeL, MPWBNEKaeT NpOomnnbIBalOWMX CaMOK CBOeOOpa3HbIM
«TaHUem». MHOTMe XMBOTHbIE «TaHUYIOT» B 3TOT NEPUOA;
ocobeHHO KpacuBbl BpauHbie TaHLbl Kypasnei. A BOT caMm-
Libl FIyXapen, TETEPeBOB, TIONEHEN U MHOTAX ApYrvX BULOB
B 3TOT Nepuof CTaHOBATCH 04eHb arPecCMBHLIMU M AepyTCa
13-3a CaMOK. HekoTopble XMBOTHbIE OENaloT CamKaM «no-
[apkv», NPenoaHocs, Hanpumep, pbibok (Mopckue M- MoenuHok
Ubl) MAKM Kycoukm nuum (ckopnuoHHuubl). MpuBnekaloT  caMuos
CaMmLibl CAMOK U pPa3HOOBPa3HbIMW 3BYKOBLIMU CUrHanammn.  XyKos-
370 NeHmne NTUL, CTPeKoTaHWe HaceKoMbIX, KBakaHbe nary-  OfIeHen
LekK.
® Y MEOOHOCHBIX N4Yen camel, OCEMEHSET CaMKy OAMH pas
B XKM3HW. MonyyeHHas e crepmMa CoxpaHaeTcs B 0cobom
MeLLOYKe, KOTOPbIA COoefMHeH C MOMOBbIMK MPOTOKAMMU.
CamMka MOXeT OTKpbIBaTh CreLmanbHbli KnanaH, nepekpb-
BalOLLMIMA MELIOYeK, M CNepMaTto3ouabl BbIXOOST U3 Hero
¥ ONNOJOTBOPAIOT ANLEKIIETKH.
* Y HEKOTOPbIX XWBOTHbLIX, HaNPUMep 3eMHOBOHbIX, Nap-
TEHOreHe3 MOXHO BbI3BaTb WMCKYCCTBEHHO, YKONMOB fAlLe-
KNETKY Uronkow. bnarogaps MCKYCCTBEHHOMY NapTeHoreHe-
3y YAaNoCh BbIPaCTUTb B3POCbIX NATYLUEK M KPONMKOB.

CKOPNUOHHMLLbI

fopbywwn B BpayHoM Hapsige
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bpayHble necHW
CaMLIOB naryLex

Panckasa ntrua
(cameL)

bnaropofHbin oneHb
(TypHWP camuos)

[TaBnuHsbl
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l NMpoBepbTe CBOU 3HAHUA

1.

8

Kakoe 3HaueHNe HMeeT PA3MHOMKEHUE JJIA JKUBOTHBIX?
YeM I0I0BOE PA3MHOMKEHHME OTIn4aeTcs oT 6ecronoro?

IToueMy TmOJOBOE pasMHOMKeHHWe — Hambosee pacIpOCTpPaHEHHBI
crocob pasMHOKEHHU S KUBBIX OPraHU3MOB?

Kax HaspIBaIOTCA MOJOBEIE KJIETKU?

T'ne o6pas3yroTCa MOIOBbIE KIETKH?

Yem AHIEKISTKH OTINYAIOTCS OT CIIEPMATO30UI0B U oueMy?
Kakue »X1MBOTHBIE Ha3bIBAIOTCA Pa3ieIbHONOIBIMU?

Kro Taxue repmadpoauTsI?

B yeM COCTOMT CYIIHOCTH MapTeHoreHesa?

Kaxue XUBOTHBIE cIIOCOOHBI K MapTeHOTeHe3y?

Yro Takoe omiogoTsoperue?

JInA KaKUX KUBOTHBIX XapaKTePHO HAPYXHOe OIJI0A0TBOpeHue?
BernosrauTe 3aganaua Ne 96, 99 na c. 53 (Pabouas TeTpaas).

BoiGepure mpaBuabHbI orBer. Tecr Ha c. 141—142, BapuanTt 1
(TecToBbIE BagaHUA).

I Moaymawnte

*

[ToueMy KHMBOTHBIE, IOABIAIOINNUECA Ha CBET B Pe3yJIbTaTe MOJIOBOI0
pPasMHOMKeHHUsA, MMEIT IPeUMylnecTBa Iepel BOSHUKIIHMHU B pe-
ayabTaTe 6ecroJioro pasMHOMEeHUA?

PaboTa c KOMMNbIOTEPOM

® | Ob6parurecs k ancky. Usydure maTepuas ypoKa M BEINOJHHUTE
npeAoXKeHHbIe 3aJaHusd.
® | UnTepHer-ccoinka: http://www.ecosystema.ru/08nature/birds/
morf/morf3.htm#004 (PasMHOKeHHe NTHULL).
B NONOBOM Pa3MHOXEHWM y4acTByiOT ABe ocobu, obpasylolue cneuu-
aNbHble NONOoBbLIe KNeTKU — rametsbl. [ns 3apoxAeHna HOBOro opraHu3ma

en
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HYXHO, 4TOBbI CnepmaTo3ouna cnnncs ¢ anueknetkon. C aALEKNETKOW CO-

MHAGTCA TONbKO OQUH CnepmMaTtosonm. lMpouecc CnMaHKUA NONOBLIX KNe-

TOK Ha3bIBAeTCA ONNogoTBOpeHeM. ONNofoTBOPeHHas ANLEKNETKA Ha3bl-
BaeTCH 3MrOTOM.



20. Monoeoe pasmHoxeHue S
paCTEHI/II/I CNUPOTINPBI

A3

Kak 1 GoJBbLOIMHCTBO JKUBOTHBIX, PACTEHUS TAKKe
PasMHOKAIOTCA MOJIOBLIM CIIOCOO0OM.

IIpuMepoM MOMKET CIYKUTH 3ejieHas ONHOKJIe-
TOYHasA BOJOPOCJBb XJaMHAOMOHAja, o0HTAIOINAsS
B JIY»KaX, KAHABaX W NPYTHX MEJKHX CTOAYHUX BO-
noemax. OHa pasMHOMKaeTcd Kak 0ecrmojbIM, Tak
¥ 10JIOBBIM crioco6oM. IIpu mo1oBOM pasMHOMKEHUH
1moJ; 000JI0YKOII MaTePUHCKON KJIeTKH Pa3BUBAETCH
MHOT'O MEJIKHX ABYXMKTYTHKOBBIX ramer (ot 32 mo
64 xnetok). IIpopsas 060/104Ky, OHU BBEIXOAAT HA-
PY:RY, I'le IOTAaPHO CAUBAIOTCA C FaMEeTAMH JIPYTHUX
ocobeil, 00pasysa 3UroTbl. SUr0Ta, UMEOIad IBO-
HO¥ Habop XpoOMOCOM, IIOKPBIBAETCA ILJIOTHOU 060-
JIOYKOM M B TAKOM COCTOSHHM IIEPEKHBAET 3UMY.
C macTynieHMeM TeIia ee COHEPKHMOe IeINTCS
nyTeM Meiiosa, o0pasys deThIpe XJaMHIOMOHAJLI.
OHH BBIXOAAT HAPYIKY U HAUMHAIOT BECTH CAMOCTO-
ATeNbHBIN 00pa3 }KU3HU. ITO OAUH U3 IMPOCTHIX TH-
IIOB IIOJIOBOTO PA3MHOKEHUS.

HecnoxHO IPOMCXOAWUT IIOJIOBOE PA3MHOMKEHHE
M YV MHOTOKJIETOYHON HUTYATON BOJOPOCJIU CIHPO-
rupsl. BaM OHa XOpOIIIO HM3BECTHA — 3TO THHA,
BCTpeUallasaca Ha PeYHBIX KaAMHAX, HA [HE MeJ-
KHX BOJIOEMOB.

Teno cnuporupel — 9TO AJWHHAA HUTH U3 OJHO-
ro pajga kiaerok. OceHbIO OBe IMapajliebHO PACIO-
JIOMKeHHBbIe HUTH 00BOJIAKMBAIOTCS CJAM3BI0. B KieT-
Kax, HaXONAIIUXCA OJHA HAIPOTHUB JApPYyroii, obpa-
3yIOTCA BBIPOCTHEI — MOCTHKH, ODOJIOUKM HA KOH-
Iax BBIPOCTOB pacTBopsaioTca. ComepsKxumMoe OQHOM
KJEeTKH IepeTeKaeT B APYIVI0, UX fAApa CAUBAIOT-
cd — TNPOHCXOAUT OILIOAOTBOPeHHE. BO3HMKINAs
3urora obpasyeT MPOYHYIO U TOJICTYIO O0OJIOUKY U
npeBpailaeTcsa B 3UMyOIylo cranuio. [lepesxnas
HebJIaronpusATHLIE YCIOBHSA, AAPO SUTOTHI ABAYKIEI
JeJIUTCs, TPU Apa U3 YeTHIPEX OTMHUPAIOT, & OLHO-
AfepHasa KJETKa IIPOpPacTaeT B HOBYIO HUTh CIIHUPO-
T'UPBHI.

PASMHOXEHWE
XNAMUOOMOHALDI




IIBeTKM MOKPLITOCEMEHHBIX PACTeHHI 3HAKOMEI BceM. KTo He Jio-
foBaJics X KPACOTOI, He BALIXAJ MX HEKHBII apoMar, He Hab/o1a,
KaK Ha HAX KOIOoLIaTcsH KYKH, nuesbl, 6aboukn! Ho Mano KTo u3 Hac
IPHA 9TOM BCIOMHHAJ, YTO I{BETOK — 3TO PENpPOAYKTHUBHBIN opras,
a TBIYHMHKH U NIeCTUK — Ba’KHEHNIIINe ero 4acTH.

Jdnsa Toro urobbl U3 IMBETKA Pa3BHJICA ILIOJ C CEMEHAMM, AOJIKHO
IIPOM30MTH ONBLIEHHE, a 3aTeM OIJIOOTBOpPeHHe. ¥ IBEeTKOBLIX pac-
TeHUI MY»KCKUEe IIOJIOBBIE KJIeTKHA — CIIePMHUM PDa3BUBAIOTCHA U3 IBLIb-
LIeBBIX 3epeH, a AWLEKJIeTKH — BHYTDH 3aPOJBINIEBOT0 MEIIIKa, KOTO-
PBIIl HAXOAWUTCA B ceMA3avyaTKe, PACIIOJOKEHHOM B 3aBasu. OIblie-
HUe BCerjga npeAllecTBYeT OMJIOLOTBOPEHHIO.

CravaJsia IBLIBIIEBOE 3€PHO C MOMOIILIO BETPa MM HACEKOMBIX IIO-
najaeT Ha PhlLIblie IeCTUKA, T. €. IPOUCXoAUT onblneHue. [Iplabiiesoe
3€pPHO COCTOMT U3 JABYX KJeTOK. IIpopacras, ogHa KaeTka obpasyer
IBLJIBLEBYIO TDYOKY, KOTOpas pacTeT, IPOJBUrascCh MO CTOJOUKY K 3a-
BA3K. VI3 pyroii Ki1eTKku B NBELILIEBOH TPyOKe 00pasyroTes ABa cuep-
MHA.

IIsinenieBasa TpyOKa mopacTaeT OO0 ceMA3aYaTKA M 4yepes NbLIbIle-
BXOJ| IIPOHUKAET BHYTPb 3apOAbIlIeBOT0 Memika. Kak U IILIIbIleBOe
3ePHO, 3apOABIIIEBbIM MenIoK o0pa3yeTcsa U3 CIIOPHI C OAUHAPHBIM Ha-
fopoM xpomocoM. SApo cIOpPBI TPHMKALI AEJUTCA MUTO30M. VI3 BOCh-
MU ALep [Be CINBAIOTCA B IIeHTpe, 00pasyd AApo ¢ JBOMHEIM HAOOpOM
xpomocoM. OK0JI0 MBLIBIIEBXOJa 00pasyerca sinexgerka. OauH us3
CIIEpPMHUEB CJIMBAETCS C AHIEeKJeTKOIM, 00pa3ys 3UroTy, a BTOPOH —
¢ AAPOM IEHTPAJBbHON KJETKH, COCTABIAIOINEH OOMBITYIO YacTh 3apo-
ABIIIEBOro Meurka. Takum o6pa3om, y IIBETKOBBIX PACTEHUH B OILIO-
JOTBOPEHUH YYACTBYIOT [Ba CIEPMHA, IO3TOMY OILJIOLOTBOPEHNE
V HUX HA3BIBAIOT JBOMHBIM.

MbiNbLEeBbIE 3epHa MbinbUeBble 3ePHa [MbinbUeBble 3epHa
nMnnn nogconHe4HWKa CMOpPOAUHbI

L N O
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B pasnHeiieM 13 3UroThl pa3BMBaeTCA 3apPOJbIII pacTeH!d, a LieH-
TpaJbHAA KJEeTKa, AAPO KOTOPOH IOcje CAUAHUA C AJPOM BTOPOIO
CIIEPMUA MMeeT TPOilHOM Habop XpoMOCOM, MHOIOKPATHO JIeJfACh, 00-
pa3yeT 3HJ0CIIePM, B KOTOPOM HAKAILJIMBAIOTCA TUTATEIbHBIE BEIeCT-
Ba. I[IoKpOBBI ceMA3aYaTKOB IIPEBPAIAIOTCA B CEMEHHYIO KOMXYDY,
a CTEeHKHU 3aBsA3U CTAHOBATCHA CTEHKAMHU IJIOJA.

000000 OO RPORNRSNSNRTRRNBTROINOTOENOINRNROEOIPOPRINSNRRRSROPOPOPRPOTNONOERPOEDS

&
._ Yucno cemA3a4aTkoB B 3aBA3AX pasHblX PacTeHW pasnnyHo. Tak, y 3nakos,
e CNIMBbI, BULLHK, abpukoca 1x 0BbIHHO COQEPXMTCA NO OOHOMY, B 3aBA3M XNoN4ar-

: HWKa — HeCKONbKO OeCATKOB, a Y Maka — HeCKOJ1bKO Thicay!

ONbINEHWE ¥ ONIOOOTBOPEHWE LIBETKOBbIX PACTEHUIA

MonepeuHbii paspes
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MonepeuyHbi paspes
LBeTKa




) OnbineHre — nepeHoc NbinbLbl C ThIMMHOK Ha pbinbLe necrtika. Mpy camoonbl-
NeHnU NbINbLa NonNaaaeT ¢ Thi4MHKKU Ha NecTUK TOro Xe camoro Lsetka. MNiweHu-
Ua, pWc, OBeC, ropox — CamMoonbINALWMECs pacTeHks. Mpr nepekpecTHoM
ONBLINeHUU MbiNbLa C TEIYMHOK LIBETKA MNepeHOCUTCA Ha PbifbLE NecTika LBeTka
LOPYroro pacreHus. PaznnyaloT HaceKoMOoOoMbINSeMble M BETPOOMbINAEMbIe pacTe-
HWA. HacekomMoonbinsemMble pacTeHus VIMEIOT KpacuBble, APKMe LBETKI MNK
Menkue LseTku, cobpatHble B coupeTka. OBbIYHO OHM DoraThl HEKTapOM, MNbifb-
Lown, 0bnapaloT NPUATHLIM 3aNaxoMm.

Y BEeTpoOnbINAeMbIX pacTeHUi Mefikine, HeB3padHble LIBEeTKM, CODpaHHbIe B CO-
ugetua. Mbinblua y HAX Cyxan, Menkas, nerkas. BeTpoM onbInsioTca ToNonb, Ofb-
xa, ayb, poxb. £

OMbITEHWUE BETPOM

OMbINEHNE HACEKOMbIMW

Y aywwcroro Tabaka HekTap CKpbIT

B rybuHe ANMHHOW TPYOKM BeHYMKa.
LLBeTkM ero cunbHee naxHyT HO4bIO,
npusekas onbinuTenein — BpaxxHUKOE
HOYHbIX Baboyek

Coupetus
opeLuHuKa

\ =
M\  LiseTku HekoTopbix opxvzen
BN  He TonbKO NOXOXM Ha MyX

W N4eN, HO W NaxHyT Kak

CaMKW 3TUX HaCeKOMbIX

OnbineHue LBeTka
Lmenem




) Y MHOruX 3eneHbix pacTeHni, OBUTAIOWMX Ha CyLLe, YEeTKO
BblpaXeHo 4epeaoBaHve Hecnonoro 1 NoNoBoro pasMHo-
XKeHus. PaccmMOTpUM 3T0 ABIEHWE Ha NpumMepe MXoB. Ko 13
Bac He 3HaeT MOX KYKYLUKWH neH, 0bbl4HOe pacTeHne Hallmx
necos? PacteT MOX rycTbIMW AEPHUHKAMW, COCTOALLMMMA K3
MYXCKMX W XEHCKUX pacTeHui. KyKyLWKWH neH — OBYAOM-
Hoe pacteHue. JIeTOM Yy MYyXCKMX pacTeHui hopMUpYIOTCS
KpacHO-XenTble BepXyLKM, MexOy NMCTO4KaMKU KOTOPbIX
Pa3BMBAIOTCA MY>XCKWE MONOBbIE OpraHbl, a B HUX — no-
ABWXHbIE cnepmartosondbl. Ha eHckux aklemnnspax ob-
Pa3yKOTCA XeHCKWe MNonoBble opraHbl, OHY NMOXOXW Ha Kon-
BOYKM C ANVHHOW LLIEKOW, B KaXXA0M TaKOM OpraHe passu-
BAETCA Mo O4HOW AnLeKneTke.

OBbIMHO MYXCKME U XEHCKWE pacTeHus PacTyT PAAOM.
Mpu 0OuNbHOM poce WnK Aoxae cnepMaTo3ouasl NOANMLI-
BAIOT K XXEHCKMM PacTeHWAM W OOCTUralT AWLEKNETOK.
Mpu cnmaHKUM cnepmatosonpa ¢ SNLEKNETKOW NPONCXOAUT
onnopoteopeHune, obpasyetcs 3urota. bes Boasl ONNoAo-
TBOPEHWE HEBO3MOXHO.

M3 3uroTbl Ha cnegyiowmi rog Ha XXeHCKOM pacTeHuKn pas-
BMBaeTCA KOpobOYKa, a B HeW — CNopaHrui Co Criopamu.

Kopobouka BbIHOCKMTCA Haf PacTeHMeM € NOMOLLbBIO AMH-

HOI HOXKW. B Cyxyio noroay, Koraa cnopsl CO3peBsaroT, Ko-

pobouka ocBOBOXAAETCA OT KPbILLIEYKM 1 NPUKPbIBAIOLLETOY

ee konnayka, W Cropbl paccenBaloTcs BeTpoMm. Monas Ha
BNaXHYIO 3eMNI0, OHW NpopacTaloT, 0bpasys TOHKYIO 3ene-

HYIO HWUTb C NOYKaMM, U3 KOTOPbIX pa3suBsaloTca nobern mxa.
YepenosaHue NOKONEHWI NPOUCXOAMNT TaKKe Y NanopoTHIA-

KOB, XBOLLieW, NNayHOB. (

e o5

KyKyLIKWUH neH

N MHOINOHOXKa

lMpopacraioas

Monopoe pacreHue

Myxckoe
pacteHve

ManopoTHUKu:
LMTOBHUK /

- Monopoe
- pacteHue

Cnopa %@E

Cnepmaro3song
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NpoBepbTe cBOM 3HAHUA
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YTo Takoe pasMHOKeHHE?

Kaxue crioco6sl pasMHOMKEHH BCTPEYAIOTCA ¥ PACTEHHM?
Kaxoii Tun pasMHOKeHNA HA3BIBAIOT MOJOBBIM?

Kax npoucxoauT mosoBoe pasMHOMKEHUE Y XJIaMUAOMOHA/IbI?
Kaxk pasmMHO:kaeTcs mOJI0OBBIM criocoboM cnuporupa?

Kax pasmuHosxatmoTcesa Mmxu?

Kakwue ycinoBus HeoOXOAUMEBI [JIA IOJOBOI0 PA3MHOMKEHHUS MXO0B?
I'te y n1BeTKOBBIX pacTeHUIi pa3BHBAIOTCA CIEPMUN?

Yro Taroe nbLIbleBas Tpyora?

I'me y HBETKOBBIX pacTeHHII HAXOMHUTCA ALEKIeTKa?

Kaxk npoucxogur aBoiiHOE OMJIOAOTBOpeHHE?

W3 xakoii KneTku obpasyercsa sHxgocmepM?

W3 gero obOpasyercs cemeHHas Koxxypa?

Kak obpasyercs saposiil ceMeHu?

Yro Takoe onbLieHne?

BrimonunTe 3aganme Ne 105 ma c. 55 (PaGouas TeTpajs).

Bribepure npaBuabHbIA OoTBeT. Tect Ha c. 147—148, BapuanT 1

(TecToBBIE 3amanusd).

t.ﬂmwaﬁre

-

YeM OILIOOTBOPEHHE YV IIBETKOBBIX PACTEHUH OTJIMYAETCA OT [10406-
HOT'O Ipouecca y Apyrux opraauamos? KakoBo GHoslornyeckoe 3Ha-

YeHHEe JBOMHOr0 OILIOAOTBOPEHHA?

PaboTa c kKomnbiloTepom

MpeIoKeHHbIe 3a]aHusd.
UurepHer-cebinka: http://ru.wikipedia.org/ (PasMHOXeHHe).

) @ 2 9 90 00

144 |

Obparurecs k gncky. U3yuure mMaTrepuas ypoKa W BBINOJTHHUTE

Insa pacteHWn, Kak U ANA BCEX XMBbIX OPraHW3MOB, XapakTepHO Mo-
NOBOE pa3MHOXeHMe. Y MHOrMx pacteHuin Becnonoe 1 nonosoe pasmHo-
XeHue vepenyerca. Y LBETKOBbIX PaCcTeHWI NPOMCXOAUT ABONHOE ONJo-
AOTBOpEHWEe, B pe3ynbrate KOTOPOro M3 OMnIOAOTBOPEHHOW ANLEKNeTKM
pa3BMBAaETCA 3apOAbILL, @ U3 LLeHTPaNbHOW KNETKU — 3HAOCNEPM.



2%. Poct n pa3BuTHe pacTeHuI

Teneps BEI y)Ke 3HaeTe, YTO HOBOE PACTEHHE MOKET
PasBUTHCA M3 CIOPBI, KJIETKH WJIH I'PYIIBLI KJIETOK
MaTePUHCKOTO OPraHM3Ma WM OILJIOAOTBOPEHHOMN
ainexrygerku. IIpeobpasoBanue opraHuaMa OT 3a-
POKAEHHUA 0 KOHIA XKM3HU HASHIBAIOT WHIHBHIY-
AJbHBIM pPa3BUTHEM.

¥ nBeTKOBBIX PACTEHHWH HAYAJIO PA3BUTHA — 3TO
OILJIOAOTBOPEHUE AUNEKJIeTKH U 00pas3oBaHne 3UIo-
Tel. IToce ee MHOrOKpaTHEIX AesieHuil hopMHupPYeT-
ca sapoaeim. OH 3axiaoueH B cemeHu. CeMsA pasBu-
BaeTcsd U3 ceMA3avaTKa IOCJe OILJIOAOTBOPEHUA SAii-
nexJeTku. OHO cocToUT M3 3apoasimia OyAYIIEro
pacTeHHusd, 3anaca NUTATEJIbHBIX BEIIEeCTB U CEeMeH-
HOH KO YPBI, GOPMUDPYIOIIEHCA U3 MIOKPOBOB CeMA-
3ayaTKa.

PaszmHO«KeHHe IIBETKOBBIX C IOMOII[IO CEMSAH Jia-
JIO 3TOM rpynne pacTeHHH OOJbIINEe IPEeuMYyIIecT-
Ba. B camom pmesne, 3apoblin 3amuined oT HedIaro-
NPUATHBIX BO3JEHCTBUI BHEIIHEH cpelbl, a pa3Bu-
Baollleecsa M3 3apojbllIa pacTeHHe obecrmedeHo Ha
IePBBIX IOPaxX NUTATEIbLHBEIMH BemecTBaMu. MHO-
rue ceMeHa HMMeEIOT I[IPUCIIOCODJIeHHs, IIOMOTrao-
II¥e UX PacOpPOCTPAHEHUIO; OHU MOTYT J0JITO Ha-
XOAHUTLCA B COCTOAHHUHU MIOKOSA, JOMXKHUAAACH YCJIO-
BUH, DOAXOAANINX /I IPOPACTAHUSA.

Ilocne co3peBaHusA ceMsaH OOBIYHO BeCh ILIOJ
Jub0 TOJIBKO coAepsKalnuecs B HeM CeMeHa
OTAENAITCA OT POAUTENBCKOTO0 pPACTeHHdA,

A i
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[IPX DTOM MHOTOCEMAHHBIE ILJIOALI BCKPBIBAIOTCAH.
HaunHaeTcs BayKHBIHA HepPUOJ B dKU3HHU PACTeHUA —
pacnpocrpaHeHue cemsaH. OHO MOMKeT IPOUCXOAUTE
caMbIMHM PA3HBIMH IIYTAMH — BETPOM, BOJOii, Hace-
KOMBIMHM, NTHIIAMH, 3BEPAMH WM MHOXECTBOM IpYy-
I'HX coco00B.

U BoT cemsa nonajo B mouBy. Ho jaums y HeMHO-

THX BHJ0B OHO IIpOpacTaeT ToT4ac (ceMeHa TONOJA,
UBBI). BONBIIMHCTBY e HeoOXO0AuM mepHuo/ IIOKO0A:
B TAKOM COCTOAHHWHU B CEMEHH HIeT OﬁMeH BelllecTs,
HO OYeHb-0YeHb MeIJIEHHO.
PacceneHmio pacteHnin Jlna npopacTaHus 3apOABINIA JOJKHBL CI0KUTHCHA
Ll oIpelesleHHbIe OIATONPUATHBLIE YCJIOBHA CPEIbl —
MOAXONAINAA BIAXKHOCTh, HAIUYKUE KHUCJI0poja, OIl-
TAMaJbHasa TeMmrneparypa. KoHeUHO Xe y KaMJa0ro
BHJA CeMAH CBOM «TpeboBaHHA». Tak, ceMeHa PiKU
npopacraioT npu Temneparype +2 °C, a orypuos
M TBHIKBBI — mpu +12...14 °C.

IIpopacranue ceMsaH HAYHMHAETCH C MOTJIOIIeHHUS
UMM BOAbl — OHH Habyxaior. Boga akTmBu3UpyeT
BeIllecTBa, CIIOCOOCTBYIOIME IPEeBpallleHUI0 3amac-
HOr'0 BelllecTBa (Jalre Bcero HepacTBOPHMOI'0 Kpax-
MaJjia) B paCTBOPHMYIO IVIIOKO3y, KOTOpas Iepeme-
maeTcs B 30HY pocTa. KileTku 3apobllia HAa4YMHAKOT
NeIUThCA M yBeJIWYMBAThCA B pasmepax. Ilepssrii
BUAMMBIN IPU3HAK MPOPACTAHUA — IIOABJIEHHE KO-
peIllKa: OH, IPOPBAB KOMKUIY CeMeHH, PACTeT BHU3,
3aKpeIliasd ceMsa B II0YBe. 3aTeM pasBHBaeTcs 3apo-
JILIIIIEBEIN TTo6er.

B 3aBHCHMOCTH OT TOr0, OCTAIOTCA JH CEeMAAOJH
MO/ 3eMJIeH MJIM BBIHOCATCS Ha MOBEPXHOCTH, Pa3jiu-
YaloT [BA THIIA IIPOPACcTaHNA — II0[3eMHO€e U HaJ[3eM-
Hoe. Hampumep, y peibKu, TOMaTOB — HAaJ3eMHOe
popacTaHue, a y ropoxa, NIIeH!Ibl — I0/A3eMHOE.

Mopckue Te4eHna
Pa3HOCAT MNOAbl NanbMmbl

Mnoabl nonyxa nerko npv-  MNnoabl 0AyBaHYMKa — CEMAHKN —
UENNSIOTCA K LepcTi Pa3HOCATCA BETPOM
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CemMeHa pa3sHbIX
pacTeHnn NPopPacTaioT
npu pasHoWn Temneparype

MNpopacraloLee cema

Passutme
daconm
OT CeMEeHM
[0 B3pOCNoro
pacreHms

Mnopg daconn




Moa3seMHoe npopacraHue OnbIT ¢ ynaneHwem sHpocnepma

[yb KoHckwue 606bI

HapsemHoe npopacrtaHue

Peauc ToikBa

[1popocTok O6paszoBaBilieecsi pacTeHUE HA3BIBAIOT MPOPOCT-
koM. OHO elle coBceM He IIOXOKe Ha B3poOcCJoe,
M TIPOMIeT HEMAJIO BpeMeHH, II0KAa U3 IIPOPOCTKA TO-
MaTa WJIU JIUIBI PAa30BBETCS B3POCTIOe pacTeHUe.,

Pocr sapojbiina, pasBUTHE IIPOPOCTKA TPOMCXO-
IAT 3a CUeT JeJIeHUsA U POCTa ero KjieTok. Iluraresnb-
HEIe BEIeCTBA 3apOJBIII MOJYYAeT U3 3amacaioniei
TKaHU CeMANOJIeH WM dHAOCIepMa. JTO JIErKO J0-
KasaTh, IIPOJieJIaB OIBIT: MPOPOCTKH C VIAJEeHHBIM
%, DHI0CIIEPMOM cJiabble U HeIOPA3BHTHIE.

Y pacTeHmil pOCT IPOLOJIMKAETCA IOUTH B TeUEHHE
BCeH KU3HMU. ITO NIPOUCXOAUT Barogaps TOMy, 94TO
y HUX B OIpeJIeJICHHBIX MecTax, HallpuMep Ha KOH-
YHKax KOpHA, mobera, HaxoauTcsa obpasoBaTeabHas
TKAaHb, KJETKU KOTOPO# 00JaZaloT CIIOCOOHOCTLIO
K aKTHBHOMY JI€JIEHHIO.




&

NMpoBepbTe cBOU 3HaAHUA

1. Kakue CcymecTByIOT CIIOCOOBI PA3MHOKEHUSA PACTEHUH ?
2. HaszsoBuTe OpraHbl Pa3MHOKEHHA PACTEHHUS.
3. Yro Takoe cema?
4. KakoBo cTpoeHue I[BEeTKa PACTeHUA?
5. OnuiruTe CTPOEHHE CEMEHH OJHOM0JbHOrO PACTEHUS.
6. KaxkoBo cTpoeHHe CeMEHHU OBYAOJLHOIO pacTeHus?
7. W3 uero pasBuBaeTcsa cema?
8. KakoBo 3HaueHHNe ceMAH?
9. Kak pacmpocTpaHAITCS CeMeHa U ILJIOAEI?
10. C uero mauuHaeTcs IPOpacCTAHME CEMEHU?
11. Yro Takoe mpopocToK?
12. V xaxux pacTeHUN MOA3€MHEIN THI HPOPACTAHUA?
13. 3a cueT uero MPOMCXOAAT PA3BUTHE M POCT 3aPOJBIIIA H IIPOPOCTKA?
14. Ot uero 3aBUCUT BPEMs IIOCERA CEMAH?
15. Kakue ycaoBUs HeOOXOAUMBI IJIA MIPOPACTAHUA CEeMAH?
16. Brimosmute 3agaaue Ne 106 ma c. 56 (Pabouasa TeTpans).
17. BriOepuTe npaBuIbLHEINA oTBeT. Tect Ha ¢. 153—154, BapuanT 1 (Tec-

TOBBIE 3a[AHUS).

&

1. Kakue npeumMyIilecTBa AaeT IIBETKOBLIM PACTEHUAM HAIUUYNE YV HUX
ceMAH?

2, Hoquy ompopacTaHde CeMsAH HauyHHaeTCHA C IIOrJIOIIeHUu A HMH BO,JIBI?

MNMopgymante

0 Pa6oTa c KoMNbloTEPOM

@ Obparutecs Kk ancky. Asyuute Marepuas ypOKa M BBIIOJHUTE
IIpenyoXxXeHHble 3aJaHusd.

® | WHTepHer-ccbinka: http://bio.lseptember.ru/view_article.php?
ID=200304807 (PocT pacTenwuii).

CeMsi — 3TO CNOXHOE N0 CTPOeHMIo 0bpa3oBaHUe, pa3BUBalOLLEECH U3
cemfzadaTtka M Cyxallee ANA PasMHOXEHWS W pacCceneHus pacTeHuin.
[na npopactaHua cemeHn HeobxoAuMbl BOAA, BO3YX W onpeaeneHHas
Temrepatypa. lNpu npopactaHuu 3apofbill U MPOPOCTOK MUTAOTCA 3anac-
HbIMW MUTaTeNlbHbIMK BellecTBamu. MpopactaHne MOXeT DbiTb Hafa3eM-
HbIM U NOA3EMHbIM.
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22 . POCT 1 pasBUTME XMUBOTHbIX

Hac oxpy:xaioT camble pasHble }KMBOTHBIE, OHU JKH-
BYT JlaKe JoMa. 9TO KOIIKH, coDaKy, NTUILI, aKBa-
puyMHBIe PeIOKH. JXHBOTHBIE — OUEHB CIIOYKHEIE OD-
raauaMmel. Ho 3agymMeiBasiiucs i BBl 0 TOM, 94TO BCe
OHM Pas3BHJIMCh U3 OJAHOM-eJMHCTBEHHON KJIETKH —
aurotel? Kaxum xxe 06pa3om 3T0 MPOUCXOIUT?

ITocsne onnOAKOTBOPEHHS M3 3UTOTHI HAYHUHAET
(opmupoBaTecd 3apoasint. Ha nmepsoit craguu suro-
Ta JeJUTCA Ha ABe KJIETKH, OHM He paclagaroTcHd,
a TaKKe B CBOIO o4epelb Jenarcsa. [leneaus ObIicTpo
CJIeyIOT OfHO 3a ApyruM. KieTok craHoBuTcA BCe
6ospiie u GosnbIle, HO pa3Mepbl MX YMeHbIIAIOTCH,
IIOTOMY YTO 3apOABINI IIOKA HE pacTeT. JTa CTaJAusd
Pas3BHTHS Ha3blBaeTCHA APoOIeHHeM.

3aTeM M3 CKOILIEHUS KJeTOK (hopMUpyeTcs Ia-
pooOpa3HEI 3aPOABIII € IMOJIOCThIO BHYTPH. CTeHKa
€ro COCTOMT M3 OJHOTO CJIOSA MEJIKHUX, Pa3HBIX II0
pasMepy KJIEeTOK — MX MOKeT OBITh HeCKOJILKO CO-
TeH. JTa CTaANA MOJIyYnia HadBaHue 6JacTyasl (OT
rpedeckoro «bjacroc» — 3a4aToK).

Cuenyromuii sTran — oGpasoBaHHe Y 3apOABIIIA
BTOPOI'0, BHYTPeHHero ciod. Hanpuwmep, y maHIer-
HUKa 3TO IPOUCXOIMUT IIyTeM BTATHBAHUA BHYTDPH
ydJacTKa cTeHKH Osactyusl. IIpu aToM KIeTKH 3apo-
IBIIIA MIPOAOJIAKAIOT OYEHL OBICTPO AEIHTHCI. OJTa
CTaausA Pa3BUTHA Ha3bIBAeTCH racTpyoi (oT rpede-
CKOI'0 «racrep» — Keayaok). Tenepb 3apoabIIl coO-
CTOMT M3 [IBYX CJIOEB — HAPYKHOTO (3KTOJEepPMBbI)
¥ BHYTPEHHEro (3HTOAEpPMBI). 3aTeM MeXAy HUMH
y OOJBIIMHCTBA MHOTOKJETOYHBIX JKHUBOTHBIX (3a
HCKJIIOUEeHHeM I'yOOK M KHIIeYHOIOJIOCTHBIX) pas-
BHBaeTCA TPETHH, IPOMEKYTOYHBINA 3apO/bIINIEeBBIN
cJI0#f — Me3ozepMa.

Heiipyna (yMeHBIINTEIBHOE OT I'PEYECKOT0 «HeM-
POH» — HEpPB) — cJeAVIOIIas CTaAusa Pa3BUTHUS
V TO3BOHOYHBIX M HEKOTODPBLIX APYrUX TPYIN 3KH-
BoTHeIX. Ha aTOM sTame HaumHaeTrcs obOpasoBaHHe
cucreM opranos. IIpes;x e Bcero us skTomepmsl hop-
MHpyeTca HepBHasA TpyOKa, M3 KOTOPOM CO Bpeme-
HEM pas3BHUBAeTCA TOJIOBHOH M COMHHOM Moar. Ha-
PYKHBII DIIUTENINI, OPTaHbI 3PEHUS U CJIYXa TaKKe
pasBUBaIOTCA U3 3KTOAEepMbI. I3 SHTOMEPMBI Pa3BH-
BaeTcA TpyOKa, marollad HAYaJI0 KHIIeYHUKY, IH-
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PASBUTUE
JIATYLUKWA

B3pocnas narywka

JTN4MHKKM pa3Hbix BO3pacToB

e

II[eBapUTEJbHEIM JKeses3aM, Jerkum. Onopuas cu-
creMa (CKeJeT, MBIIIIBI), a TaK)Ke KPOBEHOCHAA
cucreMa 6epyT HaYaJI0 U3 Me30JePMEI.

B xonme aToii craguu GOPMHPYIOTCA M OCHOBHBIE
4epThl BHEITHEro O0JIMKAa 3apOAbIIIA: ViKe MOMKHO
Pa3JIMYUTE €ro NepeJHUHA W 3aJHHUN OTHEeJNbl, IPO-
cMaTpHUBaeTCs CTPOeHHe OyAyniero opraiuama.

Ciuegyromuii aTan B pa3BUTHH KHBOTHOIO HAYH-
HaeTcd C MOMEHTa ero poMaeHHsa. Pasauuaior
npaAMoOe pPa3BUTHE, KOIjJa POAMBIIHECA OPraHu3-
MBI CXOAHBI CO B3POCJBLIMY II0 BHEIIHEMY M BHYT-
peHHeMYy cTpoeHHI0. Tak pasBHBAIOTCH MPECMBIKA-
olnuecs, MITUILI, MJIEKONIUTaNue, a cpeau Gec-
IIO3BOHOYHBIX, HAIIPUMED, MHUABKH, MHOTOHOMKKH,
paku, DayKH U APYTHE.

IIpy HenmpsiMOM pa3BHTHH — a TaK Pa3BUBAIOT-
Ccd KHIIEeYHOIIOJIOCTHBIE, KOJbYaThie YepBH, DOJIb-
IIMHCTBO PAKOOOPAa3HBIX W HACEKOMBLIX, 3eMHO-
BOJHBIE — U3 SAHUIA BBIXOAUT JHUYMHKA, HEIOXO-
JKas Ha B3pocioe KHUBoTHoe. OOGBIUHO OHa OGosee
IIPOCTO YyCTPOeHa, MMeeT CHelHalbHBIE MMPHUCIIO-
coONeHus K JKU3HM, YaCTO »KUBET B APYIoi cpene,
[O-APYTOMY DHTAETCH.

Hanmpumep, BaM X0OpOIIIO U3BECTHA JATYIIKA. Ee
Pa3BUTHUE TIPOXOAUT B BOJE. JIMUMHKA — TroJIoBac-
TUK — HMeeT XBOCT, AByXKaMepHOe cep/le, BMec-

P

//
"j:"i)’A33V|TME CaMka oneHs
4 BABOYKI C NEeTEeHbIWEM
Camka '
KanycTHULbI
PA3BATWE CAPAHYM

161



TO JIETKUX y Hero »xabpe!l u T. 1. Co BpeMeHeM B IpoOIecce Pa3sBUTHUS
y TOJIOBACTHKA IIOABJIAIOTCA CBOMCTBEHHBIE JATYIIIKE OPraHbl, pacca-
CBIBAIOTCS XBOCT U 3Kabpbl, BOBHUKAIOT IMMapHbIe KOHEYHOCTH, JerKue.
Henpsamoe pasBuTHe MO3BOJISAET YKHBOTHBIM M X JHYUHKAM He KOH-
KYypHpOBaTh APYI ¢ ApyroMm. Tak, 6a004KH MUTAIOTCA HEKTAPOM, a UX
I'yCeHHMIIbl — JIMCTHAMM PAaCTE€HHM; B3POCJbIE JATYIIKA — IPeUMYyILe-
CTBEHHO HACEKOMBLIMM, a T'OJIOBACTUKHM — PACTUTEJBbHON NHIeH H,
Mo3JHee, MeJKUMH 0eCIIO3BOHOYHBIMU. ¥ HEKOTODHIX CHUAAYMX Opra-
HHU3MOB HX NOABHIKHBIE JIMYMHKU CHOCOOCTBYIOT pacCesieHWI0 BHU/A,
HaIpPUMeD V¥ MOJIJIIOCKOB U YCOHOTHX PaKOB — MODPCKHX JKeJyIei.

L E B N BN RN E RS AR N N N N N N NN N NN NN NN NNEN]

[ ]
I CxoACTBO 3apofbllueit NpeacTaBuUTeNer pasnuiHbiX CUCTEMATUYECKMX rpynm
CBMOETeNnbCTBYET 06 0BLIHOCTMA X MPONCXOXKASHNS,
» [NoAeHKN B NNYUHOYHOM COCTOAHMK XMBYT 2—3 roaa, a B3pocnsie (nonoso-
3penble) — oT 2 4acos A0 3 AHew.

JIn4mHka nopeHkm B3apocnas nogekka

» Knetku, BO3HWKAIOLLME Ha NepBbIX CTaanax ApobneHns (YeTbipe KNeTkn), cosep-
LUEHHO OOMHAKOBbLI MO Pa3zmMepam 1 CnocobHOCTY K Pas3BuTKio. ECv ux pasgenuts,
TO Kax/Aas MOXEeT OaTb Ha4ano CamMOoCTOATENLHOMY 3ap0oabiILLYy.

» 3apoablll BCEX XKIMBOTHLIX MPOXOAAT OQHWU U Te Xe CTafuu Pas3BuTus, a paznu-
HYMA B WX TEHEHWUW CBSi3aHbl C Pa3HbIM KOMMYECTBOM 3anacHbIX NUTATeNbHbIX Be-
LEeCTB B MX AVLEKNETKaX W CTENEHbIO CNOXHOCTU CTPOEHMS KMBOTHOTO.

I N NN NN N NN NN NN N NN N N N NN N N NN NN N N N N N N N N NN NN N NN NNNNNN ]

SMbproH cobaku 3MOpUoH aenbdurHa

e 0O OO OS
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IMBPUOHbI HEKOTOPBIX XKMBOTHbIX HA PAHHUX CTAOWAX PA3BUTUA

| crapus

Il crapusa

Il crapua

Poiba CanamaHgpa Yepenaxa Kpblca Yenosek

1153



% ‘ I'Iposepre CBOW 3HaHUA

C xakoro srama HAUMHAETCA Pa3BUTHE OpranusMa?
B uem zaxiiouaeTcs cyTh ApobiieHusa?

Yro Takoe 6aactysna?

Kaxoso cTpoerne 61acTyab?

Kax ocymiecTBiasieTcss IpoIece racTpyaAamun?

Kax ycrpoena ractpyaa?

Korpa u rae BosEHKaeT Mesogepma?

Kaxkwue 'KMBOTHBIE HMEIOT IIPAMOE pasBuTHE?

Yem npsaMoOe pasBUTHE OTJINUAETCA OT HEIpAMOro?
Kaxk pazBuBaerca 6aboura?

. BrmmommuTe 3amarmne Ne 112 ma c. 58 (Pabouasa TeTpans).

BribepuTe npaBunbHEl orBeT. Teer Ha ¢. 155—156, BapuanT 1 (Tec-
TOBEIE 3aTaHHUA).

- . . .

.

SO PND G AWM

et

ot
e -

@ I MopymanTe

MsBecTHO, 4TO JI000H OPraHU3M B CBOEM HMHAWBHAYAJIHHOM Da3BU-
THH IOBTOPAET CTAJAHH 3aPOJLINIEBOr0 PA3BUTHSA MPEAKOBLIX (OpPM.
Kaxk BeI fymMaeTe, 0 4eM 9TO MOJKET CBUAETEIbCTBOBATE?

‘ Pa6oTa c KOMMNbIOTEPOM

® | Obparnrecy k ancky. syunte mMaTepuas ypoKa M BBIIIOJHUTE
NpeAIOKeHHbIe 3a/IaHuA.

® | MHTepHeT-ccbinka: http://ru.wikipedia.org/ (Passurue).

NHamnBuayansHoe pasBuTHe Ha4YMHAETCs C ONNOAOTBOPEHUs 1 0bpaso-
BaHWA 3UroTbl. B pasBuTUM 3apofpbiwia pasnuyaloT craguun apobneHus,
BnacTynbl, racTpynbl U Henpynbl. PazButne ObiBaeT NPAMbLIM U HENPAMbIM.

154



23. Yro Mbl y3HaNM
0 XXU3HeAeATeNbHOCTY
OpraHn3MoB

Bcee :xuBnie opranuamsl nuraoTes. [Iuranue — sTo
porece MOAy4YeHHs OPraHU3MOM BEIeCTB U 9Hep-
ruu. [Ina pacTeHM# xapaxkTepeH (POTOCUHTE3 —
npoiecc o0pasoBaHUA B XJIOPOILJIACTAX OpraHude-
CKMX BEIIleCTB U3 BOABI M YIJIEKHUCJIOTO rasa, Ipouc-
XONAINN ¢ UCIIOJIB30BAHUEM SHEPIUH COJIHEUYHOTO
cBeTa.

IInmieBapeHre — B3TO IIPOIECC IpPEeBpAalleHusA
CJIOJKHBIX OPraHWYECKHX BeIecTB ITHUINU B Oojee
npocThie, JOCTYIIHbIE AJIS YCBOSHHUA OPraHU3MOM.

Opranusms! geimat. IIpu AbIXaHuH OCYIIeCTBIIA-
eTcs ra3000MeH: B OPraHU3M IOCTYIIAeT KHUCJIOPOI,
U3 HEero BhLAeNAeTcsA YIJIeKHCIbIN ras. Pasnuuaior
KJEeTOUHOe, KOJKHOe, TpaxelHoe, yxabepHoe U Je-
TOYHOE AbIXaHHe.

Y OOnBIIMHCTBA KHUBOTHBIX II€PEHOC IIMTATEIb-
HBIX BENIeCTB W Tras30B OCYIIECTBJSAETCH KPOBBIO.
KpoBenocHaa cucreMa y MHOTHX JXHUBOTHBIX CO-
CTOMUT M3 CepAlia U COCY/IO0B.

Y pacreHHII epeMeIlIeHHe BeniecTB IIPOMUCXOJUT
110 IPOBOAAIINM TKaHAM. Boja 1 MuHepaJIbHEIE CO-
JIX IIepeIBUTAal0TCA IO COCYAaM IpeBeCHHbl, OpTaHHu-
YyecKHe BelnecTBa — [0 CUTOBHUAHBIM TPyOKaMm ayoda.

W3 opranmaMoOB KHBOTHBIX IPOAYKTHI pacmajia
yranawoTea 6aarogapa JeATeIbHOCTH BhIEIHUTENhb-
HBIX cucTeM. OCHOBHBIE OpPraHbl BBIJIEJIEHUS Y II0-
3BOHOYHBIX — 9TO IIOYKH.

O6MeH BeIeCTB W JHEPruuM — XapaKTepHBIN

ONpU3HAK KHUBOro. B xome oOMeHa BelecTs IIPOHC-
XOAUT TMOCTOAHHOE TpeBpalleHue OJHUX BeIecTB
B IpyrHe.

B oprammsmMax (YHKIHIO ONOPHI BBIIOJHAIOT
pasiu4YHbIe THUIIBI CKeJeTOB. PazinualoT BHYTPEH-
HHUH ¥ HaAPY KHBIA CKeJeT.

IIBMKeHUe — 3TO IPOABJIeHMEe KHU3HU. JHHBOT-
Hble CIHOCOOHBI K AaKTHBHBIM II€pPEeMEeIeHUAM.
Y pacreHuii Ipu ONpeAeIeHHBIX YCIOBHAX OPTraHbI
WM UX YaCTH MOI'YT MEHATH CBOE IIOJIOYKEeHHE.

Koopauuanusa ¥ peryiaanusa AeATeJIbHOCTH MU-
BBIX OPraHM3MOB OCYIIECTBJIAETCA Oiaaromapsa ges-

LBuxeHue

Ckener

[MutaHwme



TeJILHOCTY HEPBHOHN M DHAOKPUHHOM cHcTeM. Y PACTEHU OCHOBHYIO
POJIb B PEryJaAIlMH UTPAIOT 'OPMOHAJbLHBIE BEIIIECTBA.

PasmHOXKEeHUe — XapaKTepHOe CBOMCTBO KUBBIX OPraHu3MoOB. Pas-
an4yaioT 0ecmosioe W MOJIOBOE pa3dMHOMKeHue. B GecmosioMm pasMHOMKe-
HUU YyYacTBYeT 0JHA 0c00b, KOTOpasa 00pasyeT HAeHTUYHBIE JOUEePHHE
ocobu. B mosroBoM pasMHOMKEHUH IPUHUMAIOT YYACTHE [BE POLUTEIh-
ckue ocobu. HoBEIi OpraHnaM BOSHUKAET B PE3YJIbTATE CIUAHUA IBYX
CHenuaIN3NPOBAHHBIX IIOJIOBBIX KJIETOK. UHAMBHUAYAIbRHOE DABBUTHE
OpraHN3Ma HAYHUHAETCH C OIJIOZOTBOPEHUA B 00pa3oBaHUA 3UTOTHI.

1A IBETKOBBIX PACTEHHI XapaKTepPHO JABOMHOE OILJIOJOTBOPEHHE,
B pe3yJibTaTe KOTOPOr0 M3 OIJIOJOTBOPEHHON ANIEKJIeTKH PA3BUBALT-
¢ 3aPOJBIIII, a U3 IEHTPAJIBHON KJIeTKH 3aPOJALIIIIeBOTO MEIIIKA — JH-
IOCIIEpPM.

Cemsa obpasyeTcs U3 ceMsa3a4aTKa, CONEePIKUAT 3aPOJIBIII, TUTATEIb-
HbIe BeIlleCTBa M UMeEeT 3allUTHBIN NOKpoB. [ ero npopacTaHus He-
00XO0IUMEI BOZA, BO3AYX M ONpeJe/leHHAA TeMIIepaTypa.

B pasBuTuu 3apoppiiia JKMBOTHBIX PasjiddyaioT CTALUU APOOJIeHHUA,
OJacTyJIbI, TACTPYJIBI U HeUpyJbl. PassuTue OBIBAeT NPSAMBIM U He-
MIPSAMBIM.

. OCHOBHbI€ NMOHATUSA TeMbl _
e NTaHUe @ peq:mexc

e NULeBapeHue ® WHCTUHKT
¢ hoToCuHTE3 » NOYKOBaHMe
o bepmeHT e CNopsbl
| e remonumda » BereTtaTuBHble OpraHbl
e Nnasma s ramera
® KNeTKn KpoBu » repmacppoanT
e aprepus * cnepmatosomna
» BeHa s ANLeKNeTKa
e Kanunnsap s ONNOJOTBOPEHUE
| ® XONOAHOKPOBHbIe e 3Mrora
| @ TENNOKPOBHbIe e OnblNneHne
| e nouka » 3apOoAbllWeBbIN MeLoK
| ® MOYETOYHMK ® LUeHTpanbHas Knerka
| ® MOYeBOWI Ny3bIpb * ABOMHOE ONNOAOTBOPEHMUE
e Hapy>HbIW ckener ® MPOPOCTOK
e BHYTPEeHHWUN ckener » ppobGneHue
e NoAbeMHasn cuna Kpbina » Bnacryna
e CeTHaTas HepBHas cucTema e racTpyna
e Y3NOBas HepBHas cuctema e HeWpyna
® HEpPBHbIN UMNYNbC * me3oaepma
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24. Cpena obuTtaHuA. Dkonormn4eckme hakTopsbl

25. MpupofHble coobLecTsa
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3BepxeHue BynkaHa —
hakTop HEXMBOWN
npupoasbl.
B3aMMOOTHOLLEHME XUBbIX
OpraHu3mMoB — hakTop
KMBOW NpMpoab!
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24.. Cpepa o6uTaHus.
JKonornyeckme akropbl

Cpena obuTaHua — 9TO YACTh NPUPOALI, B KOTOPOil
JKUBeT opraHuaM. sKuBbIe OpraHu3Mbl Hepa3pbIBHO
CBA3aHBI C OKPYIKAIOIIEH Ccpeloi; OHU OKa3bIBAIOT
ApYyr Ha Apyra caMmoe pasHooOpasHoe BiausHue. Ha-
YKa O B3aMMOOTHONIIEHUAX JKHUBBIX OPraHHU3MOB
APYT ¢ APYTOM M C OKPYIKaIoIIel cpeioii Ha3hIiBaeT-
CA 9KOJIOTHEH (0T rpeyecKuX CJIOB «0HKOC» — JIOM
H «JIOTOC» — U3Y4YeHUe MJIK HayKa).

KoMnoHeHTHI cpefibl, KOTOPhIe OKAa3bIBAIOT BO3-
JelicTBMe Ha OPraHW3M, HA3BIBAIOT (aKTOpaMu
cpelbl MM dKoJoruYeckumu caxropamu. He Bce
OHH OJMHAKOBO BajKHBI JJIA opraHuaMa: 0e3 ofHUX
OH IIPOCTO He MOKET KHUTh, APYTrHUe INJs HEero Bpe-
HEI, & €CTh TaKHe, KOTOPHIE OH «HEe 3aMeydaeT».

PaznuyaioT Tpu rpynnkl 9KOJOTHYECKHUX (haxTo-
pos. K akTopaMm HeKMBOM NMPUPOABI, UiIu GHU3u-
JecKHM (paKToOpaM, OTHOCHAT CBET, BJIAXKHOCTh, Tell-
JIO, BeTep, N0 /b, I'Pajl, COJIEBOM U ra3oBhIii cOCTaB
MOYBEI U BOALI — M 3TO JAJEKO He IMOJHBIA UX Ie-
pedyeHb. DAKTOPHI JKMBOH MPHPOXBI CBA3AHEI C JIe-
ATEeJbHOCTHIO JKUBBIX OpraHuamoB. Kar ocoObIi
(GaKTOp BBIZEIAIOT AEATEJLHOCTHh 4YeJO0BeKa, ero
BJIMSTHUE HA PUPOAY.

dDaxTOopsl cpebl OUYeHb padHooOpasubl. Tak xe
pa3Hoo0pa3Hbl M OTBETHI HA X BO3JIEMCTBHE CO CTO-
POHBI KMBBIX OPraHHU3MOB.

BoageiicTBre Ha KUBBIE OPraHU3MbI (PAKTODPOB
HEXHUBOU NPHUPOALI OIpeessieT UX paclpocTpaHe-
HUe Ha Hamleil nuanere. TakuM BaKHBIM (harTo-
poM 11 OOJIBIIMHCTBA PACTEHUI U JKUBOTHBIX fAB-
JISIeTCSA IIpesk/ie BCero CBeT.



OAKTOPbI HEXWBOW NMPUPObI
D - 4‘ P . 735 ok ol

ee 0000
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ONMWHA CBETOBOIO AHA — BAXHEWLLWIA SKONOTMYECK NI DAKTOP

LiBeTeHwne, 06pasoBaHme 1 Co3peBaHKMe NnNoaoB 1 CceMAaH
" - : - TR

Ce3oHHa#A neprnoan4HOCTb NOBEAEHUA XKMBOTHbIX

NPACNOCOBJIEHUE OPTAHU3MOB K 3ACYLLIJTMBBIM YCNNOBUAM CPE[bI

CHMXeHue noTepb BOAbl
Mronku enn

3anacaHue Boabl
AN NN NN
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3eneHble pacTeHUsl TOJBKO Ha CBeTy 00pasyioT
OpraHMYecKHe BeIecTBa, KOTOpble B KOHEYHOM
cueTe, KaK Bbl yiKe 3HaeTe, HCIIOJL3YIOT BCE OC-
TaJbHBIE KHUBEIe OpraHusMbl. MIMeHHO OT cBeTa 3a-
BHCHT CYTOYHAA W CE30HHAA NEePHUOJUYHOCTHL B MO-
BeJIeHUM pacTeHuil U KuUBOTHBIX. Hanpumep, B ce-
penuHe JjleTa TENJ0, MHOTI'O OCaJKOB, JOCTATOYHO
NUTaTeJbHBIX BEIlleCTB, & POCT PACTEHUI BAPYT pes-
KO 3aMelIseTCs WM MPeKpamaercs coBceM. ¥ HUX
Ha4YWHAaeTCs CO3peBaHHe ILJIONOB U CeMAH, HAKOILIe-
HUe IIUTATEJbHBIX BEIeCTB. ¥ KHUBOTHBIX TOXe
POMCXOAAT IOAOOHBEIE M3MEeHeHHA. TaK, Yy IITHIL
¥ MJIEKONMMATAIIIUX HACTyIaeT OCEeHHAA JIHHBKA,
HEKOTOpbIe, HAIIPMeD I'PbI3YHBI-TIOJEeBKH, JeJaioT
HA 3MMY 3alachl eIbl, ¥ APYTHX 3allacHble BeIlecT-
Ba OTKJIAABLIBAIOTCA B TeJie B BHJE KUPOBOTO CJIOA;
repeJjieTHBIE MITUIIEI COOMPAIOTCA B CTaH.

Y10 2Ke CAYIKUT CUTHAJIOM K 9TUM MHOTOUYMCJIeH-
HbIM uaMeHeHuaMm? OxaspIiBaeTcs, yMeHbIIeHHE
JJIMHBI CBETOBOTO JHHA.

Boaa Tak)ke UrpaeT BaXXHYIO POJIb B JXU3HU pac-
TeHHMH M KMBOTHBIX. Ee HezocTaTOK HPHUBOLUT
K IPUOCTAHOBKE »KU3HEHHBIX IIPOIIECCOB M JaiKe
rubesn opranusma. IlosToMy KMBOTHEIE M pacTe-
HHUS UMEIOT caMble pa3Hble IPHUCIOCco0IeHUA K J0-
OBIBAHMIO BOJBI H €€ dKOHOMHOMY HMCIIOJIb30BAHHIO.
InuEHBIE KOPHU PACTeHUH NyCTHIHY (y BepOII0Xb-
elf KOJIIOUKM oHU pocturamT 16 merpos!) «amocra-
10T» BOAY ¢ 60abInoit rnyOuHbl. YenyeBUAHbBIE JIH-
CThA CAKCAYJIa WK JUCThA-UTOJKH KaKTyca II03B0-
JIAIOT UM PE3KO COKPATHTH HCIIapeHWe BOJbI.

BoALMUHCTBO MYCTHIHHBIX KHUBOTHBIX J0BOJIb-
CTBYIOTCHA BOJOM, copep:kalneiica B NUIe, APyrue
sKe IOJyJaloT ee M3 3alacoB BHYTPEHHEro JKupa,
HanpuMep Bep6aron, a TpeTbu MOTYT BIaAaTh
B JIETHIOIO CIIAYKY — 3TO, IIpeXKje BCEero, pasjiny-
HBIE TPBI3YHBI, YepenaxH.

BaxupiMm (paxTopoMm s GOJBIIMHCTBA Ha3eM-
HBIX PACTEHUI W )XKMBOTHBIX ABJAETCA TeMiepary-
pa: oOHM He IEePEHOCAT HU3KOU TeMIepaTyphl U TO-
rubaroT, a MaKCUMAaJbHaA TeMIepaTrypa, KOTOPYIO
MOT'YT BBIIEPIKATh YKHUBbIE OPraHU3MBbI, PEKO IIpe-
peimaet +40...45 °C.

OT M3MeHeHHH TeMIepaTyphl IIpeskJe BCero 3a-
BUCAT XOJIOJHOKPOBHBIE — JXWBOTHBIE C HEIIOCTO-

Cnayka

B CNTM3NCTOMN

ObpazoBa-
HWe Kancynbl
B 3aCyLUNN-

BbIl Nepron

kancyne (aBoaKoAbILLaLLas

pbiba)

TionebnaH
<A A
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BecHow, C HacTynneHu-
eM Moroxux aHemn,

AlwepuLbl, 3Men NobaT
NOrpeThbcsa Ha COMHLE

CoHs, BnaBLUag
B CNAYKY

PO OO O OO
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AHHOM TeMmIepaTypoil Teja. 9TO MHOIOYHCJEHHBIE
0ecIO3BOHOYHBIE, 4 TaKKe pbIObI, 3eMHOBOJHBIE
H IpecMbIKaomueca. C mMoxoogaHueM 3eMHOBOJI-
Hble M IIpeCMBIKAIOIIHecsd CTAHOBATCH MAaJOIo-
OBHMMHBIMH, & 3UMOM BIIANAIOT B CIAYKY. BecHoil,
C HACTyIJIeHHeM TOTOXKHX THeH, ANlepHUIlbl, 3MeHn
JI00AT MOrpeThCA HA COJHIE — MPUHATEL «COJHEY-
HYIO BaHHY».

IITuIBI ¥ MJIEKONUTAIINE — 3TO TEILIOKDPOB-
HBI€ }KUBOTHBIE C IIOCTOAHHON TeMIIepaTypou Tena,
Jydllle IIepeHOCAINe HU3MEeHEHHSA TeMIepPATypPhI
BHelIHe#l cpenabl. OHH aKTUBHBI KDPYIJBIA TOX,
HO ¥ Y HUX €CTh JONOJHUTEIbHEIE IIPHUCIOCO0JIeHNA
[UIs IepesXuBaHUA 0COOEHHO CYPOBBIX YCJIOBUI 3H-
Mel. IITHII, OCTAIOIINXCS 3MMOBATE B CEBEPHBIX IIIH-
poTax, clacaeT OT X0JI0Za IIYX0BO¥ MOKPOB, MJIEKO-
IMATAIIUX — I'yCTad IMIEePCTh U 3aIlac IOAKOMHBIX
OTJIOMKEHHH Upa. 3BepH, KOTOPbIe He MOT'YT HPO-
KOPDMUTBbCA 3UMOH, HAIpUMeD exXH, OYDPYHIAVKH,
BIIAJIAIOT B CHAYKY, a ITHUIILI YJIETAIOT B DoJiee Tel-
Jble Kpas, OboraTeie IMUIIeid.

AKTHUBHO BJIMSIOT »XKMBBIE OPraHU3MBI U JPYT Ha
Apyra. M3BecTHO, 4TO BCe XKMBOTHBIE, IPUOLI, 6OJIb-
LIIMHCTBO OaKTepUHl KUBYT 3a CUET 3eJIeHBIX pacTe-
HUM, CO3JAI0NINX OPraHNYecKHe BeIeCTBa, KOTOPI-
MH OHM nuraiorca. Ho u pacreHus, B CBOIO ouepess,
He MOT'yT cyliecTBoBarh 0e3 :KkuBoTHBIX. Hanpumep,
0e3 HACEKOMBIX-ONBLIUTENEH ¥ MHOIMX I[BETKOBBIX
pacTeHHii He 00pa30BBIBAJINCE OBI ceMeHa. Bea nTulg
¥ HACEKOMBIX MHOTHE DACTEHUS CTOJKHYJIHCH Obl
¢ npobJsieMoil pacnpocTpaHeHus ceMsaH. A Ge3 rpu-
60B TaKkue JepeBbsA HAIIMX JIECOB, Kak Oepesa, ayo0,
eJIb, COCHa U MHOTHe JpYyrue, He ObLIN ObI POCABIMH
W CHUJIBHBIMMU: C IIOMOIIbI0 MOLTHOM I'PUOHUIBI TPH-
OBI CHADKAIOT WX IOIOJHHUTEILHOM BJIATOH M MHUHE-
PaIbHBIMHM COJSAMH, IIOJy4Yas B CBOI OUYepeab OT
pacTeHuil OpraHuYecKie BeIlecTBa.

CBA3HM MeXAY XUBOTHBIMHU TOEe MOTYT OBITH ca-
MBIMH pa3dHooOpasHbIMHU. OHU MOryT OBITH B3aHMO-
BEITOOHEIMH, KAK Y MyPABLEB U TJIN: IUTAACH CJIA]-
KHMMHU BBIIEJIEHHAMHU TJ€iH, MypaBbH 3al[UIIaT
M PaclpoCTPAaHAIT MX, BEIHOCAT Ha cebe K caMbIM
BEPXYIIKaM IepeBbeB, K MOJIOLLIM COYHBIM II00e-
raM, a MHOTHMe BHUABI MYPaBbEB Ha’Ke «PasBOLAT»
TJEeH B CBOMX I'He3Jax.



XMBbIE OPTAHM3MbI AKTUBHO BAUAKOT APYT HA [PYTA
g o< : : .

PacteHunsa patot
MULLY KMBOTHbIM

N =B
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XKMBOTHBIE
pacnpocTpaHaoT
CeMeHa W OnbINAT
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B3anMoBbIrogHoe
«COTPYQHWNYECTBO»
MYypaBbeB U TNew.
MypaBebu nuTatoTca
cnagknuMm BblAeneHusamm
TNEen 1, B CBOIO 0Yepefb,
YXaXKMBAIOT 33 TNAMM,
3alLMLLAI0T, JenakT Ans
HUX THe3[a M3 HacTn4ek
MoYBbl

MpyYMep HeraTMBHOTO
BO3OENCTBNA YenoBeka
Ha XBble OpPraHn3Mbl —
paspyLleHne NoYsbl

N YHUHTOXEHWE Necos
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B npyrux ciayuaax, Kak y aKyJbl U PbIOBI-TIPH-
JINTAJIBl, CBA3b BEITOJHA TOJNBKO phife-npuinunase,
KOTOpas UCIOJb3YyeT aKyJay KaK CPeCTBO IIepeIBH-
JKeHHUd.

Ecau :kxuBOTHBIE OHOTO BHA JIOBAT, YMEPIIBJISA-
I0T U TOeJAl0T XHUBOTHBIX APYroro (KyK-ILJIaBy-
Hell — TrOJIOBACTHKOB, JINCA — MBIIIIeH, BOJIK —
3aliIieB), TO TaKHWe B3aMMOOTHOIIIEHUA HA3bIBAIOTCA
XMIHHYECTBOM.

XUIIHAKY UTPAOT BAXKHYIO POJb B PETYJIAINAHN
YHUCJIEHHOCTH PaCcTHUTEJbHOAAHBIX XHBOTHBIX: OHHU
CHEeP’KHMBAIOT HUX UYpe3aMepHOe pas3MHOKeHHe.
A Kpome TOr0, XHIMHUKH CJIYIKAT «CAHHTApPAMHU»,
B IEPBYI0 oOuYepeAb YHHUTOXad ocaableHHBIX
1 OONBHBIX KUBOTHEIX. TakuM oOpa3oMm, OHH IIpe-
MATCTBYIOT paclpocTpaHeHuIo 60Je3Hel cpeau cBo-
HUX «XepPTB» M CIOCOOCTBYIOT BBEI)KMBAHHUIO CaAMBIX
3/I0POBBIX ¥ CHJIbHBIX.

B mocnenHee BpeMs pe3KO YCHJMJIOCH BIUSHHE
HAa YKHUBBIE OPraHU3MBI JeATEeIbHOCTH UYeJ0BeKa. ITO
MOXeT OBITH HEIIoOCpeaCTBEeHHOE BIIMAHKWE, KOorga 4ye-
JIOBEK OXOTUTCA HA TeX WJIN WHBIX XHBOTHBIX,
HJIM KOCBEHHOE, KOTJla IPH pacHallke cTenei, BbI-
pyOKe JecoB, ocymieHMH 0OJIOT M3MEHSIOTCA YCJIO-
BUS, B KOTOPBIX *KUJIX OPraHU3MBbl, ¥ CO3/JaI0TCA HO-
BBI€, B KOTOPBIX OHM CYIIeCTBOBATE He MOTyT. Bosb-
II0¥i BpeJ IPUHOCUT BCEeMY JKUBOMY U 3arpsA3HEHUe
OKPYIKaloIei cpeibl CTOYHLIMY BOJaMHU, AN0XNMHU-
KaTaM#, 0TX0JaMu IIpor3BocTBa. Bee 810 yacro Be-
JIeT K ru0e/Id JKUBOTHBIX M PACTEHHMH, 8 B KOHEYHOM
cueTe — K COKPAIIeHUI0 MHOrooOpasusa UX BUMIOB.




OpHOli M3 caMbIX CEPbE3HBIX YKOHOMHYECKHUX
npobjeM COBPEMEHHOCTH SIBJSIeTCA 3arpAsHeHHe
cpenbl.

B pesyabTaTe NIpOMBINIJIEHHBIX BRIOPOCOB IpaK-
TUYECKHU BCe KPYIHBIE TOPOJA IIOKPHITEL CMOI'OM —
cMechl0 AbIMa, TymaHa u neuiu. OH BBI3BIBAeT
3afoJleBaHUA OPraHOB ABIXaHWUA W KpoBooOpalme-
HUS, CHHUKaeT IPOHUKHOBEHWE JIydeill JIeTOM Ha
20% , a sumoii naxke Ha 30% . OauH 13 rJIaBHLIX 3a-
rpA3HUTeNIell aTMoCc(hepHOTO BO3AYXa — aBTOMO-
O0uIb. 3a roJ aBTOMOOMIH BLIOPACKIBAIOT B aTMOCH-
epy npumepHo 40 MJIH TOHH BPeJHBIX BeIeCTB.

Bcem XopoIllo M3BECTHO: Jleca — JIerKue ILIaHe-
ThI, OHH B OIPOMHOM KOJIMYECTBE IIOIJIOIIAI0T yT-
JIEKHCJIBIN I'a3, BBIAEIAIT KHCJIOPOM, 3aIlHIaioT
IMOYBY W IIOJ3eMHBIE BOJbI, OHU ABJIAITCA CPeLou
0o0MTaHMA MHOTI'MX OpPraHu3MoB. B HacTodAlee
BpeMs WX CYIIeCTBOBaHHe IIOoJ Yrposoi. 3a
nocaegaue 500 et mpu yyacTHmM 4YesioBeKa OBLIO
VHUUTOMEHO 2 /3 JIeCOB HAIIel IIaHeTsl.

YHHUTOKEeHNe J1eCOB YBeJIHYUBAeT B aTMochepe
KOJIMYECTBO YIJIEKHCJIOTO rasa M YCHJIHMBAET 3pPOo-
3UIO TIOYBHI.

ITouBa — OAMH W3 BaKHEHIIMX pecypcoB dHe-
JioBeuecTBa. BogHas aposusA MOKeT ObICTPO YHUY-
TOXKHUTH BEPXHHUH NJIOJOPOAHBIM CJIO0U, KOTO-
peIf (DOPMHUPOBAJICS B TeUEHHE IJUTEJIbHOIO Bpe-
MEeHU.

BbIBpOCH! MPOMBILLNEHHBIX
npeanpuaTUm

Pesynerat fencramsa
KUCNOTHbBIX JOXAEN

3arpAsHeHne NoYBbl CBankamm BObITOBbIX
OTXOM0B
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(CBeneHve necos HapyLaeT paBHoBecue buoctepsi

B macroamee Bpems 1/; uenoBeuecTBa sxuBer B
cTpaHax, Iie IpecHoM BoAbl He xBaraeT. Boma Bo
BCeM MHpe CTpaZaeT OT 3arpA3HEeHNs U YPe3MepHOH
aKcmiyaranuu. Ilns Toro 4To6Bl YMEHBIIUTHL 3a-
rpA3HEeHUsA, OLITOBBIE W MPOMBIILIEHHBIE CTOYHBIE
BO/IBI IIO/IBEPralOT CJIOKHON IPOIEeAype OUHCTKH.

Or Bcero MHpOBOro 3amaca BOABI HA IOJIIO
IIpecHO! BOALI npuxoauTcsa MeHee 1% . PasBurue
OPOMBIINJIEHHOCTH U CeJIbCKOT0 X035 CTBa, YBeJIU-
YeHHEe YUCIEeHHOCTH HaceJIeHHsA NPUBOAAT K Iepe-
pacxony BOJBI.

O4yuncTHbIE COOPYXKEHWA

Pasnuebl HedTK NnpuBogAT
K rmbenn XMBOTHbIX PacnaxmeaHwe 3emMenb NPYBOLNT K 3P03MM MoYBbI
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é } NMpoBepbTe CBON 3HAHWUSA

.

. .

11.

12.
13.
14.

Yro Takoe cpefa OOUTAHUA?

Kakue sxonormueckue (pakTopsl Bl 3HaeTe?

HasosuTe ocHOBHBIE (hu3uUecKHe (DaKTODhI Cpelbl.

KakoBo 3HaueHHe cBeTa JJd KUBLIX OPraHU3MOB?

Kaxk BJIaXKHOCTB BJIUSAET HA KUBbIEe OPraHU3MBI?

Kax ;KuBBIe OPraHM3MBbI IPUCIOCOOMINCH K KojebaHUAM TeMIepa-
TYDPBI OKPYKatomei cpeanr?

Kaxue B3aMMOOTHOIIEHHSA MOT'YT CKJAABIBATHCA MEKAY PACTeHU-
MU ¥ KHUBOTHBIMH?

B yeM cymHOCTH XHUIOIHUYECTBA?

KaxoBa poJib XHIIIHHYECTBA B Ipupoe?

Yro Taxoe napasutusm? [IpuBeauTe NpHUMepHI.

IToueMy HEKOTOpbIE€ IIBETKOBLIE DACTEHHS HE MOI'YT CYIIecTBOBAThL
6e3 HACEKOMBIX ?

Kaxyio poJib UTPaioT rPpUOLL B JKUBHH PACTeHHI?
BuimosiruTe sagasue Ne 113 Ha c. 63 (Pabouasa TeTpanb).

Bruibepure npasuinbHEIT oTBer. Tecr Ha c. 162—164, Bapmant 1
(TecToBBIE 3alaHUA).

@ | NMopymawnte

Kak ueoBeK MOKeT HCIOAL30BATh B CBOEH NPaKTUYECKOU JeATelb-
HOCTH 3HAHUA 0 QU3HUYECKHX (PaKTOpax cpeiabl?

3 PaboTta c KOMNbIOTEPOM

O6parntecs Kk aucky. Usyunre Marepuaj ypoKa M BBINOJHHUTE
IpeAioKeHHbIe 3alaHuA.

UnTtepHeT-ccoinka: http://floranimal.ru/gallery. php‘?c—IO&p—O
(B3aMMOOTHOIIEHHSA YKUBBIX OPraHH3MOB — (AKTOPBI JKUBOU
MIPHUPOLHI).

XKuBble OpraHU3Mbl HEPA3pPbIBHO CBA3aHbI CO cpefon obutaHms n mex-

ny coboit. KOMMOHEeHTbI Cpefibl, KOTOPbIe 0Ka3biBaloT BO3AENCTBUE Ha Op-
raHum3M, Ha3biBalOT 3KONOrM4ECcKUMK dakTopamMu. Pasnum4yatloT Tpy rpynnbi
sKkonornyeckmux akTopos: (PakTopbl HEXWMBOW MPUPOAbI, UK usnye-
ckve (cBet, TeMnepaTtypa, BAAXHOCTb U Ap.), PakTopbl XMUBOW NPUPOAbI
Y BNUAHUE OeATENbHOCTU YerloBeKa Ha Npupoay.



25. NpupoaHble coobecTsa

Pacrerusa M XUBOTHBIE He MOrYT CYIIECTBOBATH
Apyr 6e3 npyra. Ouu o6pasyior coobiiecTsa, B KOTO-
PBIX KaXXKIbIH OTAEJbHBIM OPraHW3M BJIHMAET Ha BCe
OCTaJbHBIE M OJHOBPEMEHHO HCIILITHIBaeT Ha cebe
ux BauAHMe. Taroe cylecTBOBaHME IOJIE3HO BCEM
U IIO3BOJIAET BBIKHUTEH KajKJAOMY OTOEeJIbHOMY BHAY.
[IpuMepaMu coOOIIECTB MOIYT CHYKHUTH MOXOBasd
KOYKa, CTaphblili IeHb, Jyr, 6OJIOTO, CTellb, IIyCTHI-
HA, JIeC.

Kaxoe KOHKpeTHOe cOOBIIecTBO HACEISAIOT CBOU
oburaresn. Tak, TOTBKO B CTEIIM MOXKHO BCTPETHTD
npody, cairaxa, CyciIuKa, a CpeJH TpaB — KO-
BBLIb MK TUNYaK. Habop BUOB B mupoxo-
JINCTBEHHOM JIeCy COBCEM APYTOM: 3TO
ny0, nuna, KJeH, a U3 JKHUBOT-
HBIX — COMKAa, MyXOJIOBKAa-
IecTpyuIKa, kabas,
Oenka.
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Llenb nutaxuna
(Ha4mHaeTcs ¢ pacreHmin)

B coobmiecTBe xuBBIE OpPraHW3MBI CBA3aHBLI He
TOJIBKO Mexay coboii, HO M ¢ HeXKHWBOH IPHUPOJOI.
JKuBnle cymiectsa, COCTaBJIAIOIIMAE COOBIIECTBO,
¥ OKPYIKaollasg UX cpeja IMoCTOAHHO 0OMeHUBAaIOT-
cA BelllecTBaMHU W sHeprueil. Biarogapsa atum mpo-
meccaM coolImecTBO H OKpyJKalolas cpesa obpasy-
0T eIUHYIO CJOMKHYI CHCTEMY, €e HasbIBAalOT OHO-
TeoLeHO30M (OT rpeuyecKux CJIOB «0HOC» — KU3HB,
«Ireo» — 3eMJid, «IIeHO03» — COO0BIIecTBO) UK KO-
CHCTEMOHM.

B nm060if skocucTeMe MOXKHO BBIAEJUTH TPH
IPyNnsl OPraHM3MOB. OTO IIPEMJEe BCEro NMPOM3BO-
JMTeJH OPraHWYeCKHX BeIeCcTB — 3ejIeHbIe pacTe-
Husa. Birarogapa cnocobHOCTH K (DOTOCHHTE3Y OHM
3aracarmT OTPOMHOE KOJIHYEeCTBO IIpeodpasoBaHHOMN
coyiHe4yHOU sHeprum. HaxkaniuBas ee B Buje opra-
HUYECKHX BelllecTB, OHU JeJIal0T ee JOCTYIHOM A
BCeX OCTAJIBHBIX KUBBIX OPTaHU3MOB.

IlorpeduTenn — 5TO pa3jHUYHBIE PACTHTEILHO-
AXHBbIE, BCESAMHbIE U XHUIHEIE YKXUBOTHBIE.

K paspymmreasam OTHOCATCA MHOTOYHMCJEHHBIE
OaxTepuu, rpubsI, a TaKKe NOYBEHHBIE YEPBH, XKY-
KHM-MOTHUJIBIIUKHA U HEKOTODPhIE APYTrHe »XUBOTHHIE.
OHM nHTAIOTCA OCTATKAMH MEPTBBIX PACTeHUM, KU-
BOTHBIX, & TaK)e UX BhIJeJeHUAMHU. B pesyibrare
X JIeATeJbHOCTH OpraHNYecKHe BelllecTBa IIpeBpa-
LIA}0TCA B MHHEPAJIbHEIE U MOTYT BHOBb YCBAUBATE-
cdA pacteHUAMM. [IpoucxoauT KPYyroBOPOT BEIIECTB.

B sxocucTeMe MEXKAY ATHMH OPraHu3MaMH yCTa-
HaBJIMBAIOTCA NHUIIEBLIE CBA3H — LEeNH NUTAHHA.
O6GBIYHO OHM COCTOST U3 3—5 3BEHBEB, HaIpPHU-
Mep: pacTeHHe — KOpOBa — 4YeJIOBEeK; pacTeHue —
— MBIIIb — 3Med — ACTped. OTO OUeHb IIPOCTHIE
npumepsl. Ha camom gese menm nmuTaHMA HAMHOI'O
CJ0XKHee ¥ MOTYT IeperieTaTbCs Mexay co0oi, 06-
pasys ceTM NMUTAaHHA, B KOTOPHIX YYAaCTBYeT MHO-
JKECTBO KHMBbIX OPTaHM3MOB.

M N N N N NN
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Llenb nuTanma (HauMHaeTCa C MEPTBOM OpraHinKm)



KPYFOBOPOT BELLIECTB

Morpebutenu
(pacTnTeNnbHOAAHBIE XUBOTHBLIE, XMLLIHUKMA)

Pazpywurenn
(rpubbl, Yepsw,

Mpoussogurenn
(pacreHun)

MuHepanbHble
BeLlecTsa
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Yro HassiBaeTCcA cO0DIIeCTBOM?

Kakue cBA3H CYIIECTBYIOT B coo0IecTBax ?

Yo Takoe srocucTema?

Kak B 9KocHUcTeMax OCYIIeCTBIAETCA KPYTOBOPOT BeIecTB?
MosxHO I 03€P0 CUUTATEL 9KOCHCTEMOM ?

Kaxwe rpynmnsl opraau3MoOB UMEIOTCS B KarKI0H aKocucTeMe?
Kro Takmue npousBoguTesn?

Kaxoga poss morpe6ureneii?

Kakne »KMBOTHBIE ABJIAIOTCA Pa3pyIIHTEIAMU?

Yro Taxkoe 1enb NATAHUA?

BrmmosauTe 3aganua Ne 117, 118 ma c. 65 (Pabouas Terpans).

Bribepure mpaBuibHBIA oTBeT. Tect Ha c. 170—171, BapmanT 1
(TecToBrIe 3amaHuA).

MNoaymante

o

Yo npon30igeT, eCcJU HAPYIIHUTh OJHO U3 3BEHbEB LeNN ITUTAHMSMA?

PaboTa c KoMNbIOTEPOM

Obparurecs Kk agucky. Uayunre MaTepHaJ YpOKa M BBIIOJIHHTE
IpeaosKeHHbIE 3aJaHUA.

UnTepHer-ccbinka: http://www.darwin.museum.ru/expos/floorl/
LivePlanet/5.htm (Ilpupoxasie coobimecTBa).
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Xusble opraHnambl 0bpa3syoT coobulectBa. SkocmcTemMa — 370 Co0b-
LLECTBO XMBbIX OPraHM3MoB K Cpeabl, B KOTOpon oHK obutator. CooblLue-
CTBO COCTOUT W3 COBOKYMHOCTM OPraHM3MOB Tpex TUMOB: NpoussoguTe-
newn, notpebutenen u paspywutenen. NpoussoanTenn — 310 pacteHus,
noTpebuTenn — XUBOTHbIE, paspywmTeny — DonblUMHCTBO BakTepui,
rpubbl 1 HEKOTOPbIE XIMBOTHbIE (MOYBEHHbIE YepBM, HACeKOMbIe U Ap.).



26. Yto mbl y3Hanu
0 B3aMMOOTHOLLEHUSAX
OpraHM3MoB U cpefbl

JKuBele opraHu3Mbl U cpefia UX oOMTaHUA Hepas-
PBIBHO CBSI3aHBI MeXKAy coboii. KoMnoHeHTHI cpe-
JIbl, KOTOpBIE OKA3BLIBAIOT BO3JeHCTBHE Ha Opra-
HU3Mbl, HA3BLIBAIOT IKOJOTHYECKHMH (DaKTOpPaMH.
PasznuuaioT TPHU TPYNIbl 9KOJOTUYECKHUX (DaKTO-
POB:

(usuueckue (HaKTOPHI CPeAbl (CBET, TeMIlepaTy-
pa, BJIaXHOCTB U IP.),

(hakTOpHI KHUBOK IPUPOJEI

¥ IeATeJbHOCTH YeJIOBeKa.

B Hacroslee BpeMs CYIIeCTBEHHO BO3POCJIO BJIU-
sinue Tperwkeit rpynnsl pakropos. B XX —XXI se-
Kax BO3JelicTBHe UesioBeKa Ha O6uochepy NPUHAIIO
ry100aJIbHBIA XapakTep. BiusHue yesoBeKa Ha KH-
BYIO IIPUPOJY CKJIANBIBAETCA U3 IIPAMOTO ¥ KOCBEH-
HOT'O U3MEHEHHU A IPHUPOJAHOMN CpPeJbl.

JKuBble oprammamsl o06pasyioT coobIecTsa.
Kaxxmoe coobI1iecTBo COCTOUT U3 OPraHU3MOB TpPeX
TUIIOB — IIPOU3BOAUTENEH, MOTpeduTeneil 1 paspy-
IIUTEeIeH.

IIpousBoguTe I — 3TO 3eJIeHble PacTeHHd, IO0-
TpebuTenu — KHBOTHBIE, & Pa3pylnuTe i — 00Jb-
INMHCTBO OakTepuii, rpubbl 1 HEKOTOPHIE YXUBOT-
Hble (IOYBeHHBIE YePBH, HACEKOMBIE U JID.).

CoobmiecTB0 M OKpysKawmmas cpega o0pasyioT
eIHHYIO CJIIOXKHYI cHCTeMy — Ouoreomesos,
UJIA BKOCHUCTEMY.

Ikocucrema
XWBOW NPUPOAbI
N 3KoCcMcTeMa ropoda

OCHOBHbIE MOHATUA TEMBbI

e 3Konorunyeckune pakTopbi
e coobuwecTBo * NpoOU3BOAUTENN
® 3KOoCucTema ® paspywutenu
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