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Joporue wecrtuknaccHuku!

B aTom yuebHOM roily Bbl HAUMHAETE U3YUATEH HOBBIHA
yuebHBIN TipegMer — Omosioruto. Buosorua — Ha-
YKa, a TOUuHee, KOMILTEKC HAYK O 3KU3HH, O JKUBBIX
OpraiMaMax, B COBOKYIITHOCTH COCTABJIAIIINX JKH-
BYIO IPHUPOLY.

VueOHMK, KOTODPBIH BEI J€PKIUTE B pyKaX, HA3bI-
BaercA « KuBok opranmsM», ¥ peub B HEM IIOHIET
00 00'BbEKTaX JKHUBOU IPUPOILL.

B sToM rogy Ham ¢ BaMHu IIpeCTOUT OIpPedeNTh
MOHATHE «»KH3Hb» UM OTBETHTh HA BasKHEIE BOIPO-
cel: «Ilouemy Takme pasHble 1o (hopMe, pasMepam,
MOBEJEeHHUIO U 3HAYCHUIO B IIPUPOJe 00beKThl, KaK
bakTepusa, rpub moA0epE30BUK, JIECHOM JIAH[BIIII,
A0JI0HA, cobaKa, CJI0H, 0De3biAHA U YeJIOBeK, MOAKHO
HasBaTh KUBLIMU opraHuamamu? Yro mx odbemu-
aHaer? Ilouemy poGoTa, KOTOPBIII MOKET HMMETh
BHEIIIHEe CXOACTBO C UeJIOBEKOM, CIIOCOOeH BBIMOJI-
HATH ONIPEAENIEHHYIO paboTy M Jae «AyMaTb» (pe-
IATh 3aJla4d, UIrPaTh B OIAaXMAaThl U Ap.), HEIb3sd
HAa3BaTh KUBLIM opraHuamMomM? YeM opraHMsMEI OT-
JIMYAIOTCA OT 00'EKTOB HeXKUBOI IPUPOILI? »

Ha a1y 1 qpyrue BOnpocsl BBl OTBETHTE, U3VUHB
OTKPBITLIN BAMU YUeOHUK.

Kazxnas rema pasMenieHa Ha HECKOJILKHX Pa3BO-
porax. OHa comep:XUT OCHOBHOI yueOHEBIN MaTepu-
aJi, KOTOPLIH BbI JOJIXHEI 00A3aTeILHO M3YYUTh, U
JOIOJIHUTE/IbHEIH, 0003HAUEHHBIA 3HAKOM ) ¢ .

B mexoropeix naparpadax BLl BCTPETHTE TEKCT B
paMKe H3 3eJIéHBIX Touek. OOpaTuTe Ha HEro BHU-
MaHHe. OTO JI0OIBITHLIE CBeIeHUsd II0 TeMe IIapa-
rpada, KoTopble NpurogATcAa BaM B 6yayirnem. Ho
eclIi Bbl IMMO3HAKOMHTECH C HHMHU Celidac, B JaJb-
He#iIlieM BaM OyaeT jerue uay4aTb OHMOJIOTHIO.

OToT y4eOHHUK IIOMOMKET BAM CAMOCTOATEJLHO
HaxXoauTh HeobOxoaumyrwo unHbopManuo. K memy
CO3AHO 3JeKTPOHHOE IIPUIOXEeHHe, Pa3MeIlEéH-

CTpGEHME KUBBIX
OpraHnM3mos

KnsHepeaTenbHOCTb
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OpraHuam v cpepga
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Hoe 110 afgpecy http://gotourl.ru/8403. B ero co-
CTaB BXOIUT MaTepHall B BHUJEe PHUCYHKOB, CXeM,
dororpacguii, BHAeodhparMeHTOB, AHUMHUPOBAH-
HBIX CIOKETOB, MHTePAKTHUBHLIX 3amanuii. Tepmu-
HBI 1 ODOHATUA yueOHMKA, OpPeJcTaABIeHHbLIE B OC-
HOBHOM YaCTHU 3JIEKTPOHHOTO IPUJIOKEHUA, BhIJe-
JIEHBI CHHNWM IIBETOM, & TePMUHBI, OTHOCAIIUECH
K [JOIOJHUTEJILHOMY MaTepHaly, — 3eJIéHbIM,
Ilocne BBIZEIEHHOTO CJIOBA WM CJIOBOCOYETAHUSA
BBl HAUJIETE 3HAYOK C U300pakKeHUeM AUCKA U HO-
mepoM, Hanpumep @17 . DTa HyMepalnusd IOMO-
JKeT BaM OTBICKATh HYMKHBIN 00BEKT B MaTepHa-
JIax 2JIeKTPOHHOTO npunoskenusda. Mcmonbsysa cie-
MUAJbHYI0 IIOMCKOBYIO CHCTEMY, OOBEKTHI B
9JIEKTPOHHOM MHPHJIOMKEHHH MOMKHO HCKATh He
TOJIBKO II0 HOMEpPY, HO U 10 Ha3BaHHUIO. Eciu BhI-
JeJleHHOe B y4YeOHHMKE CJIOBO COIIPOBOMKIAETCH
3HAYKOM Cc m3obpa:xeHueM crpeiku @3, To crarba
COIEPKHUT CJHAUI-IIOY, MYJbTUILIHKAIMOHHBIN
uiIHu BueoparMeHT.

B koHie Kaxmgoro maparpacga yuyeOHHMKA BBI
Haiiiére pyopury «Pabdoma ¢ KOMNbIOMEpom»,
rie BaM IIPeAJIOKAT 3aKPEeNUTh CBOU 3HAHUSA, BbI-
HOJHUB 3alaHHSA B 3JEKTPOHHOM IIPUJIOMKEHHH
(T1—T154). Kpome pazHooOpasHbIX NMHTEPAKTHE-
HBIX 3azaHuil B 6ioke «T» ecrs Tectwl, Jabopa-
TOPHBIE U TIPaKTHYecKue paboTsl ¥ MHOTOE ApY-
roe.

Taksxe B aJIeKTPDOHHOM IIPUJIOKEHU M BBI HATIIE-
Te MHOI'O APYI'OH JOIMOJHUTEILHON nHpopMaAIIUY,
KOTOpAas IOMOKeT pa3obparbcs B HOBOM MaTepHa-
Jle, 3aKpPeNuTh YViKeé HU3BeCTHble BAM CBEJeHHA U
IPOBEPUTH CBOU 3HAHMA.

HMayuenue :X1BOro opramusMa — 9TO HAYAJIO ITY-
T K TO3HAHUIO }KUBOH NPUPOIEI, YACTLIO KOTOPOit
MBI C BAMH ABJIAeMcA. X0Uy IIOXKeJjlaTh BaM yaauu
B TIO3HAHUM camMoTo cebs, CBOEro MecTa B OKPY-
JKaloIleM Bac MHPE yKHBBIX OPraHM3MOB U CBOEr0
BHAYEHHUA B VIUBUTEIBHOMN YKU3HU IIPUPOIbI!
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Crpoenne
XXMBbIX OPraHHM3MOB

1. YeM XmnBOe 0TNIMYAETCA OT HEXMBOTO

2. XUMWYECKUIA COCTaB KNeTkn

3. CTpoeHune pacT1TeNbHOM 1 XMBOTHOM KIETOK
4. [leneHve KNeTkK

5. TkaHuU pacTeHUn U >XMBOTHbIX
6. OpraHbl LBETKOBbIX pacTeHumn __
7. OpraHbl 1 CUCTEMBI OPraHOB XMBOTHbIX ki
8. OpraHm3m Kak eguHoe Lenoe .
9. Y10 MBI y3HaNM O CTPOEHUU XWMBbIX OPraHM3MoB




1 « YemM XmBoOe oTnm4yaeTcH
OT HEe)XMBOro

Mup XUBBIX CYIIECTB Halllel MJIaHEThl OUeHb Pa3-

O6bekTkl XXMBOW NpK-
HooOpaseH. YTolbb1 yOeAUTHCA B 3TOM, HE HaJI0 CO-

poAbl — 3TO XUBOTHLIE

1 pacTeHns, rpubbi BepLIaTh JaIEKHe IIYTEIIEeCTBUSA B TPONHUYECKHE
1 GakTepum — aeca AdpuKmy naum IO};-:H?I'JI Awmepukwu, JI0CTATOYHO
OT O4YeHb KPYMHbIX BLITVISHYTH B OKHO, a eI11é Jydille — DOHTU B IIapK,
[0 HUUYTOXHO Manbix Jec, Ha ayr. IIpucMmorpuTech, IpUCIyIIaiTeCch, u
CYLLECTB, HE BUAWMMbIX mepen BaMH OTKPOETCA YAMBUTENLHBIH MMP M-
rnasom BeIX cymrecTe @1 0.

Koneuno, npe:x e Bcero, 9To pa3jndHbIe pacre-
HUsd, HACEKOMBIe, ITHUIbI, MIeKomuTamnue. NUx
MHOT'0, OHU XOpoIo 3ameTHbl. Ho — u BB yKe
3HAETe 3TO — W B KaIljle BOJABLI U3 JYKH, B KaK-
IOM KOMOYKE IMOYBBLI OOUTAIOT KUBLIE CYIIECTBA.
Bcee omm odeHb pasHble MO pasMepam, OKpAaCKe,
MOBEJEeHUI0 W MHOTUM, MHOTUM JIPYIUM
NpusHaKaMm,



Ho Bcex UX 00befUHAET I'JIaABHOE — 3TO JKHUBBIE
OpraHM3Mbl. JTO }KUBBIE CYIIIEeCTBa, CIIOCOOHBIE K
CAMOCTOATEJbHOMY CYIIECTBOBAHUIO.

ITouemy »xe MBI cumTaeM, 4TO I'pud, JaHLIII,
3adI, — 3TO }KHUBbIe OPTraHM3MbI, 4 KPUCTAJI KBap-
I1a, KOMeTy, JeAdHbIe COCYIbKH OTHOCHM K 00heK-
TaM HeXHBOM npupoasl? JlaBaiiTe pasdoepémcs.

OxaspiBaeTcd, HeCcMOTpPd Ha MHoroobpasue
dopM, Bce ;KHBBIe OPraHM3MbI MMEIOT KJIeTOUHOe
crpoenie ©@2 M CXOAHLI IO COCTABY 00pas3yIOIIUX
ux BemiectTB. Tak, W CJI0H, U HAJOEAJAHBAs MyXa
cocToAT U3 KJaeTok. Kierka — 2T0 Menpuaiimas

YacTh OpraHM3Ma, BBITIOJIHAOINIAA BCe KU3HEHHO
HeoOxonuMsble QyHKRIuK. OpraHuaMsel ObIBAIOT OJI-
HOKJETOUHBIMU, HAIIPUMEP HEKOTOPhIe BOJIOpOC-
au, 6akTepUn, U MHOTOKJIETOYHBIMH, B KOTOPBIX
BCe KJIETKH TECHO CBA3AHBI MeXKAY co00ii.

HekoTopble 06beKTHI

HEeXMBOW NpUpoabI:
nnaHeTbl, KOMeTa,
MWHepansl, ;
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OcHOBHbIE npuHakKM XXmBoro
obmMeH BelllecTB

nuTaHue

BbigeneHue

AbIXaHue

POCT U pa3BUTUHE

pa3gpaxumocTtb

NOABVMKHOCTb
pa3sMHOKeHWe
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OBuxeHwne

Mexy oprasuaMoM U OKpY’Kalolleil cpefoil IPOUCXOIUT OOMeH
pemecte ¥ sHepruu ©3 [@. Oguu BelllecTBA OPraHUu3M IIOTJIOIIAET U
HCIOJb3YyeT, APYyTrue, Haob0poT, BBIBOAUT BO BHENIHIOIO cpeay. B uém
MPOUCXOAAT CHOMKHBIE IIPOIlecChl, B pe3yJbTaTe KOTOPBIX H3 IIPO-
CTBIX BeIecTB 00pa3yIoTcs CJA0MKHLIE; OHU UAYT HA IOCTPOEHHE Teaa
opranuama. B cBoio ouepenb, CIOKHBIE BeIl[eCTBA pACIIAfal0OTCA HA
0oJiee poCThIE, IIPH STOM BhIJie/IAeTCA HeobXoaguMasdna AJd JKHu3HeIed-
TeJIBHOCTH OPraHu3MoB sHeprua. OOMeH BelllecTB HEBO3MO:KeH Oea
JIBYX BaXHBIX, HO TPOTUBOIIOJIO}KHBIX MPOIECCOB — TTUTAHUA U BbI-
nenenus. IIpu nuTaHUK OPraHU3M IIOJIYYAeT M3 BHEIITHEH cpelbl He-
00X01MMBbIe MUTATEIbHBIE BeIlleCTBA, KOTOPLIE B AaJIbHEHIIIeM IIepe-
BapHMBaeT B IpoIlecce NUINeBapeHUdA. BrlgelleHrne — 3aTO yaaleHHe
BeIlecTB, 00pa3yIIIUXCA B IPOIEcce JKUIHeNeATeIbHOCTH OPTaHM3-
Mma. O6MeH BelllecTB obeclieurBaeT BOCCTAHOBJIEHHE, POCT H paboTy
KJEeTOK OpraHu3Ma.

Onsa moxaep:xaHus CBOEH KU3HEIEATeILHOCTH KUBbIE OPraHU3-
MBI HY:KOa10TCcA B sHeprun. OHa BRICBOOOIXKIaeTCA U3 MUTATEILHBIX
BeIl[eCTB IPH HATHUYNK KHUCIOPOAAa, a KHUCIOPOJ IMOCTyHaeT B Oopra-
HU3M B IIpollecce AbIXaHUd.

HuBble OpraHU3Mbl paCTyT U pasBuBaioTcsa. PocT IpoucxoauT 3a
cuér noTpebasgeMbIX OpPraHU3MaMMK IIMTATEJbHBIX BEIECTB, IIPH
9TOM pasMephbl OPraHH3Ma YBeJINYNBAIOTCH.

eo0o0ca0se
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HekoTopble aepeBbs,
xueyiwime 1000 n Gonee
neT, [OCTUratT

B BblcOTy 150 meTpoB
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Paseutne — 2TO H3MeHeHHe B CTPOEHHH Op-
ragusMa HJIHA ero OTAeJbHBIX dacred. OOBIUHO
TaKyue H3MeHeHUdA CBA3aHBI € BO3pacToM, Ha-
OpuMep, V MOJIOABIX OJieHeil BhIpacTalT pora,
TOJIOBACTHEK IIpeBpaliaercda B JATYIIKY, pacTe-
HUe 3allBeTaer.

JKHBBIe OpPraHU3MBI O0JIAZAIOT PAZIPAKHNOC-
1610 @4 [, T. e. cIIOCOOHOCTLIO pPEarvpoBaThL Ha
H3MeHeHHUd B OKPVIKaIoIleil cpene.

YT00BI BRIMKHUTL, OHA AOJIMKHBI YYTKO pPearupo-
BATh HA BCE M3MEHEHH BHEIIHEH cpelbl, a TAKKe
HA H3MeHeHMdA, HOPONUCXONANINe B HHX CAMUX.
Benomuure, kKak BenyT cebs KOMHATHBIE pacre-
HUA, CTOAINE HA MOJAOKOHHHKE M XOPOIIO OCBe-
IiaeMble TOJIBKO C OJHOMH CTOPOHBI. JIMCThA ¥V HUX
BCerjia IIOBEPHYTHI K CBETY.

I'oBopaT, 4TO KU3HL — aTO0 Asmmenue ©5 3.
9TO BepPHO IJIA BCeX KHMBBIX OPraHM3MOB, U IPEK-
e BCero IJA XHUBOTHBIX. JLHBOTHBIE TOJIMKHBI
ObITh AKTHBHBIMM, YTOOBLI JOOBIBATH cebe MUILY,
crracaTbcsa OT BparoB. Pacrenus Tak:xe o00J1amaioT
MOABHMKXHOCTBIO, BeJlb UX JUCThA JOJJKHBL «II0H-
MaThb» Jy4H coanuia. OqHaKo nx IBUMKEeHHA ropas-
Jlo MeJIIeHHee U He TaK 3aMeTHEI.

Ba:xunasa ocoGeHHOCTL *KMBLIX OPraHU3MOB —
crnocobHocTs K pasmuoskenuro ©6 0, T. e. Boc-
Opou3BeIeHuI0 cebe moaobHbIX. JTO OAUH U3 IIaB-
HbBIX HIPHU3HAKOB XHBOI'0, 6JIarogapsa KOTOPOMY Ha
3eMJle IPOIOJIMKAETCA KIU3Hb.

Pacrenna u ;KMBOTHEIE — 3TO KHBbIe OPraHu3-
MbI, ¥ HMX MHOrO 00IIero, HO €CTh M pas3JHuuud.
ITOo mpexJe BCero crnocod muTaHuA. 3eJIEHbIe pac-
TeHHA CIOCOOHBI CAMOCTOATENHHO 00pa30BLIBATH
OHUTATEJbHBIE BEIl[eCTBa, UCII0JAb3YA SHEePTHIO CBe-
Ta. JKUBOTHBIE NUTAIOTCA TOJBKO I'OTOBLIMHU Be-
IecTBAMH, aKTHBHO 3arjaThIBadA MHINY.

PocT pacTeHHii He orpaHHUYeH, T. €. OHH MOT'YT
pacTH B TeueHHe Bcell KH3HH. BOJILITNHCTBO KK~
BOTHEIX PACTYT IO OIIpeLe/IEHHOr0 Bo3pacTa.

/Kupornrle moasm:xHbl. Pacrenus ciiocoOHLI
JIAIIL K OTPAHUYEHHBIM IBUKEHHUAM: JHAHBLI 06-
BHUBAIOTCA BOKPYT OIOPLI, MHOTHE IIBETKHU 3aKPhI-
BaoTcA HA HOUYb. OAHAKO 9TH IepeMeIleHusa He-
CPABHHMEI C IBUMKEHUAMHU KHUBOTHBIX.

JKMBOTHbIE NUTAKOTCA TOTOBLIMK BeLeCcTBaMu
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BOI’IPOChI n 3agaHnA

BenmomueMTe, HA KaKHWe IAPCTBA VUEHEIE JeJIAT }KUBYIO ITPHPOAY.

Yto 06Imero B CTPOEHHUH BeeX KHUBLIX opranusamoi? IlepeumciauTe
OCHOBHBEIE IIPU3HAKH KHUBOT0.

O uém CBHOETEeJILCTBYET CXOACTBO B CTPOEHHMH DACTHUTEJIBHBIX H I~
BOTHBIX OpI‘aHI/ISMOB?

JlocraTouHo M OAHOTO MIPU3HAKA, YTOOBI OTIIMYUTE JKHMBOE OT He-
xxuBoro? IlpuBenuTe IpUMepPHI.

Yrto Takoe o0OMeH BeIecTB?

B uéMm cymHOCTS IUTAHAA?

YTto TaKOe pasapaKIMOCThL?

Kakosa posib BEIZIIEHUSA B JKU3HHA OPTaHU3MOB?

CriocobHBI 11 pacTeHHA K ABHyKeHno? [IpuBegnTe IpUMEDEI.
YewM pocT pacTeHHI OTIHYAETCI OT POCTA JKUBOTHBIX ?

ChopmynupyiiTe HHTEPECYIOIIHE Bac BOIIPOCHI, HA KOTOPBIE BbI
OKHIAETe MOJTYIUTh OTBET IIPH U3YIEHUH Kypca.

«k | Pa6oTa c KOMMNbIOTEPOM

ObpaTHTeCh K 2JIEKTPOHHOMY HOpHIoKeHHI0. UsyunTe MaTepuan
1 BRIDOJHUTE 3amanusa T1—T2.

XKueble OpraHM3mMel MMEKOT CXOAHOE CTPOEHME. Nm cBOWCTBEHHLI BCE

OCHOBHbIE NPU3HaKK XMBOro. OpraHu3Mbl NUTAIOTCA, AbILLIAT, ABUratoTCs,
pa3MHOXaloTCA, PacTyT U pa3BuBaloTca, obnafaloT pas3apaXumocTbio.
Mexay HUMK U OKpy>KatoLLen cpeaoi NoCTOAHHO NPOUCXOAUT OBMeH Be-
LWeCTB U 3Heprnm.

Yy paCTEHMﬁ M XMBOTHbIX MHOro obuero, HO CYLLEeCTBYIOT WM pa3nnyua.

OcCHOBHbIe pa3nuymna CBs3aHbl C 0CODEHHOCTAMM NUTaHUA, pocTa, ABUXKe-
HIAA.
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Bopa

70—80%

BELLLECTBA

MuHepanbHble
conu

1,0—1,5%

HEOPTAHWUYECKWE

9
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= » XMmMun4yeckKkmn cocraB

KJNTIeTKM

Br1 y2xe 3HaeTe, 4TO BCe KMBbIE OPraHU3MEBI CXOJ-
HBI II0 CTPOEHMIO: OHHM COCTOAT M3 KiaeTok. Ho,
OKas3bIBaeTCA, CXOHAeH U NX XUMHUUYECKHH coCTaB —
KJIETKM BCE€X OPraHM3MOB COCTOSAT M3 OJHUX M TeX
JKe aJleMeHTOB. B HacToslmee BpeMd VUEHBIM ya-
J0ch OOHAPYIKHUTE B cocTaBe KJaeTKH Oosee 80 xu-
MHYECKHX aJieMeHTOB u3 111 uaBecTHHIX.

Copep:kaHne pasHBIX 2JIEMEHTOB B KJIETKe pas-
aunuHo. Tak, yriaepoJ, KHCJI0OPOJA, a30T M BOJAOPOT
COCTaBJAIOT OCHOBY KJeTKHM — mnodtu 98% eé
cozep:kumoro. llpyruve asjieMeHTBI MPUCYTCTBYIOT
B Hel B HeDONBINIHNX KoJxdecTBax: cepa — 0,15—
0,2% , nuax — 0,003% , uog — 0,000001% .

JIIeMeHThl, BCTPpeYarwIluecs B JKHBOH KJeTKe
©7 , NUPOKO pacupocTPaHeHbl U B HEXKUBOU IIPH-
pozxe — armocdepe, Boje, 3eMHOH Kope. HeT Ta-
KHUX 9J€eMEeHTOB, KOTOPbIE BCTPEYaINCh Obl TOJIBKO
B JKMBBIX OpPraHH3Max.

BosbIIMHCTBO 2JIEMEHTOB HAXOAUTCA B KJETKE
B BHAJle XUMHYECKHAX COeJMHEHHUII — BelrecTs. Paa-
JHAYAIOT Heopramyecke U opragMyecrke seniecr-
Ba 08.

Camoe pacnpocTpaHEHHOEe HeOpraHUYecKoe Be-
IIeCTBO B KMBOM OPraHM3Me — BOJla, €€ coleprka-
HUe B cpegneM cocrasiaser go 80% wmaccel Teia.
Haxxe B amanu 3y6oB cogep:xurca 10% Boawl, a B
Koctax — 10 20% . 9T1o o0bACHAETCA TOH POJBIO,
KOTOPYIO BOJa BBINOJHAeT B KiaeTKe. IIpexnme
BCEro OHAa OIpejeideT (hu3nYecKue CBOMCTBA KIeT-
KH, e€é 00b€M, ynpyroctb. MHOroumncieHHbIE XU-
MHYECKHE PEaKIUH IIPOXOAAT MMEHHO B BOJHOM
cpelle, TaK KaK BOJA — XOPOIIMHA PACTBOPUTEIND.

benkn

10—20% Kupe HykneuHoBble
Yrnesoabl KMCNOTbI

1—5%
| 0.2—2% 1—2%
OPFTAHWNYECKUWE
BELLECTBA



Ha u cama Boja y4yacTByeT BO MHOI'MX XHUMHUEC-
KHX peakIiuiax,

Boza momoraer yhaleHHI0 W3 OpraHm3Ma He-
HY;KHBIX M BpPeJHBIX BelllecTB, 00pasyioluxca B
peayibTaTe 00MeHa, CIOCOOCTBYET IepeMellleHHI0
KHCJI0poaa, VIVIEKHCJIOr0 ra3a U IIUTATeJIBHBIX Be-
IIIeCTB II0 OPraHu3MYy.

BxogaT B cocTaB }KXUBLIX OPraHM3MOB M MHHE-
pajibHBIE COJIH, IIPAB/A, B HE3HAUUTENBHBIX KOJIU-
YyeCcTBaX: OHU cocTaBaaooT A0 1% macchl KIIeTKH.

Camble pacnpocTpaHEHHBIE — 3TO COJMH HATPUA U
KaJjlid, OHU 00ecreunBatoT BEIIIOJIHEHIIE TAKOM BasK-
HOH (DYHKIIMH OpraHusMa, KaK pasipaskHMOCTh.
Conn KanbpuuA IPUAAIOT IPOYHOCTH KOCTHOM TKa-
HH, pAKOBHHAM MHOTOYHCJ/IEHHBIX MOJLIIOCKOB.

TonbKo B XKHUBBIX OpPraHU3MaXx colep:KaTcdA op-
raHH4YecKHe BelllecTBa: 0eNKH, JKHUPbl, VIJIEBOAbI,
HYKJeHHOBBIe KHUCIOTHI,

Bengn ©9 [ — 3To OCHOBHLIE BelllecTBA KJeT-
K. Ecau 13 KIeTKHu yAAJIUTL BCIO BoAy, To 50% eé
CYXOH Macchl COCTABAT OeNKH. OTO OUEeHb CJIOMK-
HbIE COoeUHeHWUdA. BelloKk reMorJaobuH IepeHOCHT
KHCJIOPOJ, UMEHHO OH IPHUIAET KPOBU KpPACHBIHA
nser. Hu oaHo ABHKeHHe, CBA3AHHOE C COKpaIllle-
HHEeM MBIIII, He OCYyIIecTBJIsdeTca 0e3 coKpaTu-
TeJIbHBIX 0EJIKOB. YUacTBYIOT OeIKM M B 3all[UTe
opraiusaMa oT MH(PEeKIHi, CBEPThIBAHUY KPOBHU U
BO MHOT'HX JPYIHX IIpoIeccax.

BaXHYIO poJib B OpraHMU3Me UIPaloT U VIJIeBOIb]
©10 . 9T0 XOpPOIIO U3BECTHLIE BCEeM TIJIIOKO03a,
caxapos3a (CBEeKJIOBUUYHBLII caxap, KOTOPBIH MbI
eIUM KayKIBIH NMeHb), KiaeTuaTka, kpaxman. Oc-
HOBHasA (PYHKIHUA YIrJIeBOAOB — DHepreTHUYecKasd.
«Csxuras» TIIOK03Y, OPraHU3M IIOJydYaeT JHEp-
rui, HeoOXOAMMYIO AJIA HUAVIIHUX B HEM MIPOIlEC-
coB. sKuBble opraHusMbl MOTYT 3alACATL YIJIEBO-
Ol B BHIe KpaxmaJja (pacTeHusa) M IVIHKOTeHa
(>xuBOoTHBIe M rpmbbI). B KaIyOHAX KapTodena
KpaxmaJ cocraBiasgeT 1o 80% cyxoit Macchwl. ¥ KH-
BOTHBIX 0COOEHHO MHOTO VIJIEBOAOB B KJIETKaX IIe-
YyeHH, MbIIII, — A0 5% .

BrInmoaHaooT yriesonsl B Apyrue QyHKIINYN, Ha-
IpuMep OIOPHYIO U 3amuTHyio. Kiaeruarka Bxo-
IAT B COCTAB JOpeBeCHHLI, XUTHH 0o0pasyer Ha-
PV:XHBII CKeJleT HACEKOMbBIX 1 PaK0o0OpasHbIX.

PakoBWHEI MONNKOCKOB
COCTOAT U3 conen Kanbuwus

Femorno6uH cogepxuTcs
B 3PUTPOLMTAX — KpacHbIX
KNeTKax KpoBu

Kpaxman HakKannueaeTca .

B KNyBHaxX kapTodens

(N N N NN N N N
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MoaKoXHbIN XUP

Hupsr @11 [0 BLUIONHAKT B OpranuaMe DA
¢yarnmit. Oun garor opranusmy go 30% Heobxo-
OUMOHA eMy 9HEeprum. ¥ HEeKOTOPBIX KHUBOTHBIX
YKHPBI HAKAILIUBAIOTCA B OONBINIHX KOJIMYECTBAX U
OpegoXpPaHAKT OPraHu3M OT IIOTEPU TeIJa.

Boublimoe 3HaYeHHWe MMEIOT KUDPBI U KaK BHYT-
PEHHHU pe3epB BOAbI. B peayiisTaTe IpoTeKAalomie-
ro B KJeTKax pacmaja »XuUpoB u3 1 Kr Kupa 00-
=SS pagyetca A0 1,1 Kr Bognl. 9TO OYeHb BaXKHO IJId
npefo- KXUBOTHBIX, BIAMAKINUX B 3UMHIOI CIAYKY, —

XpaHaer Telo TIOncHY CYC/IMKOB, CYPKOB: OJarofapsa CBOHM XHPOBBEIM

OT NepeoxnaxaneHma

®

-

L]

3arnacaM OHH MOr'YT He IIUTh 0 IBYX MecHAIleB.
Xpomocoma Bep0Ouroabl Bo BpeM:A IMepexon0B OO0 [IYCTEIHE 00X0-
. o OATcA 0e3 MHUThA A0 ABYX Helesb: HEOOXOIMMYIO
OpraHu3My BOAY OHHM H3BJEKAIOT M3 CBOUX IOp-
00B — BMECTHUJINIII >KHPA.

Hyxneunorsie kucaors: ©12 @ (oT JaTHHCKOTO
«HYKJIEYC» — AJIPO) OTBETCTBEHHBI 32 XpaHEHUe U
nepegavyy HacJeJICTBEHHBIX IIPU3HAKOB OT POJUTE-
neit moromcTBy. OHHM BXOAAT B COCTAB XPOMOCOM —
0CcO0OBIX CTPYKTYD, PACIIOJIOKEHHBIX B KJIETOYHOM
Anpe.

Xpomocombl
nepepatoT
HaceACTBEHHble
npusHaku

oT poguTenen
Aetam

LB B B BN BN BN BE BN N BN BN B BN OB O B B BN BN BN OB BN BN BN BN OB B NN BN BN B BN B OB BN BN BN BN N N B BN O B
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: » B 3emHoNn KOpe Hanbonee paCI'IpOCTpaHéHHbIMH 3NeMeHTaMu ABNAKTCA

Kucnopopg, KpeMHWi, antoMUHUIA U HaTpUA.

» HekoTopbie opraHM3Mbl akTUBHO HakKamnnMBaloT 3NeMeHThI, Harpumep byphle
BOJAOPOCN — MO, NIOTUKU — NUTKIA, PACKa — paguiA, MONMKCKKA — Me[b.
© B opraHM3ame B3pocsioro Yyenoeeka maccoi 70 kr cogepxurca 45,5 kr kuc-
nopopa, 12,6 kr yrnepoga, 7 kr sogopopga, 2,1 kr asora, 1,4 kr Kanbuus,
700 r poccopa; octanbHble 3NeMeHTbl cocTaBnsioT okono 700 1.

¢ Teno mMefay3bl cOCTOUT M3 BoAbl Ha 95%, KNeTKW Mo3ra YenoBeka — Ha
85%, kKpoBb — Ha 80%. ¥ mMmnekonuTalowmx noTeps BoAbl, NPeBbIWatoLLas
10% maccbl Tena, NPUMBOANT K CMEpPTH.

® B cyTkm noTpebHoCTL Yenoeeka B NOBapeHHOW CONU He NpeBbiwaeT 9.

© Bonockl, HOIMW, KOTTK, WIEPCTb, Nepbd, KOMbITa NOYTH LEeNUKOM COCTOAT U3
b6enka. 0 3Mmen — 3710 TOXe Genok.

© Y KATOB TOJNLUMHA NOAKOXHOMO XXMPOBOTO Cnod goctrraeT 1 m.

L L B
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AVNATPAMMA

COAEPXAHWUA
XUMUHECKNX
SNNEMEHTOB

B KNETKE

Kucnopopg 70%

PactutencHas
KneTka

Yrnepopg 16%

Bogopon 9%
AzoT 2,5%

Kanbumin 1%
®Gocdop 0,5%
Kanuti 0,3%

= 0,
Opyrue anemeHThl ~0,7% Bigis

= "'—_.—.3-.‘ — _—‘ -,

bypasi Bogopocnb dykyc  Monntock NMioTrkn

eoo0o0caaeae
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OVNATPAMMA
PACMPOCTPAHEHHOCTM
XUMUYECKUX
3NEMEHTOB
HA 3EMJE

Kucnopopn 49,13%

KpemHuia 26%

MnaHeTa
3emng

AmomuHuia 7,45% OctanbHble ~2%

Xene3o04,2% Bopopog 1%

Kanbuwmia 3,25% MarHwi 2,35%

Hatpuni 2,4% Kanuia 2,35%

A £ 2 (A AT

Paznombl nopogbl CTanakTUTOBbIE OBpaBOBaHHﬂ B Nnelulepe

L N N
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10.

11.

BOﬂpOCbI " 3agaHnA

HEPE‘-II/ICJII/ITE JJIEMEHTHI, COCTABJIAIOIIIMNE OCHOBY HHBBIX OPraHM3-
MOB.

Kakme BemiecTBa OTHOCAT K HEOPraHUYECKHMM; OPraHMYECKHM?
Hcoone3ysa pHCyHOK Ha ¢. 12 yueOHMKA, COCTABBTE KPYTOBBIE JHA-
TPaAaMMBI COAEeD:KAHHUA B KJeTKe (B %) HeOpPraHHMUYECKHX M oOpra-
HUYECKHUX BEIIEeCTB.

KawroBa QyHRIIUSA BOABL B }KUBOM OpraHusmMe?
OxapakTepusyiiTe 3HAYEHHUE B OPTAHN3ME MHUHEDAJIBHBIX COJIEH.
B uém sarmogaercs poask 6eTKOB B opranusme?

HasoBuTe n3BecTHBIE BAM yrijieBOObI. Kakwme u3 HEX BCTPEYAaOTCA B
PaCTHTEJbHBIX, a4 KaKHE — B MHBOTHBIX opraﬂnsmax? OxapaR-
TepnayﬁTe SHa4YeHHe 3THX OPraHHuYeCKHX BeIleCTB.

OxapakTepusyiiTe pOJb JKUPOB B OPTaHU3Me.

Kaxme opranndecKie BEIECTBA KJIETKH 00eCcIIeuHBaIOT XpaHeHHE U
mepegavy HacaeACcTBeHHON uH(popMmanuu? I'me oHA pacmoIaramTcs
B KJIeTKe?

KaxoB xMMHUUYeCKH 1 COCTAB JKUBBIX OPTaHU3MOB?

PaccmorpuTe gmarpaMMbl Ha ¢. 15—16 yuebanka. Yem pasnmua-
eTcsd XHMHYECKHH COCTAB Tea MKHBOH ¥ HEXHWBOH IPHUPOABI?
CyIIecTBYIOT JH 3JIeMeHThI, KOTOPhIE BCTPeYalOTCA TOABKO B JKH-
BBIX OpraHmuaMax?

Kaxue Q)aI{TH CBHAIETEJBCTBYIOT O eJMHCTBE NMPOHUCXOKIEeHU A BCeX
JHHUBBIX OpI‘aHHSMDB?

Boemmonuure pabory Ne 1 ma c¢. 10 (rerpages ans mabopaTopHBIX
paboT ¥ caMOCTOATENBHBIX HADTIOMeHUEH ),

45 | PaboTta c KOMNblOTEPOM

Ob6paTHTeCh K 3JIEKTPOHHOMY IIPHIOKeHHUI0. MsyunTe MaTepHan
1 BeIDoJaHUTE 3aganusa T3—T6.

Hawnbonee pﬂCI’ipOCTpaHéHHble 3NeMeHThbl B XMBbIX OpraHuMIMax —

Kucnopop, yrnepof, a3oT, Boaopos. B coctae XuUBbLIX OpraHU3IMOB BXOAAT
opraHudeckune Belyecrsa (6enku, Xupbl, yrnesofbl, HyKNeuMHoOBbIe KUC-
NOThI) M HEOpPraHMYeckue BelecTea (Boga, MUHepanbHbIE COMK).

17



Mopckas Bogopocns, Yei

pasmep gocturaet 8 cm, —
OflHa rMraHTCKan KneTka

Me4yéHOoYHbIA MOX — OOHO
13 Hanbonee npocto
OpraHM3oBaHHbIX
pacTeHun

LiseTywias
MBaH-pa-
Mapbs

3 « CTpoeHue pacTuTesibHOM
N )XXMBOTHOM KNEeTOK

JHKu3ep Ha Halllell I1aHeTe HeoOBIYATHO Pa3H000-
pasua. Cy1ira, oKeaH, MOYBa, a’Ke BO3YX HAcCee-
HBl MHOTOYHCJEHHBIMHM OpPraHM3MaMu. ¥ YEHbIe
CUMTAIOT, UTO B HACTOAIee BpeMdA Ha 3eMJie UX
bosee 2,5 maH BumoB. Ho KaK HU BeJIMKO 23TO MHO-
roobpasme JKH3HH, B OCHOBE €€ JIeKUT KIeTHA
©13 [D. BHe KIeTKH JKHU3HL HA HaIlleld IJIaHeTe He
obHapy:xeHa. ETMHCTBeHHOE HCKJIIOUEHHE — BU-
pyesl ©14 . OHY UMEIOT HEKJEeTOUHOEe CTpOoeHue,
HO CTIOCOOHBI PA3MHOYKATHLCA TOJBKO BHYTDH KJie-
TOK APYTHX OPraHU3MOB.

Ilo cTpoeHmnic KJIETKU BCe JKUBBIE CYIIIECTBA Je-
JAT HA ABe DOJIBIIHE CPYIINLI — GosgepHbie (0e3sh-
sinepusie) u sgepusie © 15 . Haunbosnee npocto yer-
POEHBI KJIETKU [M0ANEpHBbIX (0e3bsanepHBIX) opra-
HHU3MOB — OaKTepuil, cCHHe3eJEéHBIX BOJIOPOCIIei
©16 (umanobarrepuit). Kierku saAnepHbIX opra-
HU3MOB — rpubos @17 , pacrenuii 918 [ u xu-
BoTHBIX ©19 [0 — UMEIT AP0 U 110 CPaBHEHUIO C
goAajepHbBIMU opraHuamMamMu obsazarT OoJee
CJIOKHBIM Pa3HOO0PAa3HBIM CTPOEHUEM.

OcTaHOBUMCA Ha CTPOEHUU ANEPHON KJIETKH 00-
nee noapobHo. JIrobaa KieTka UMeeT niaasmaTnae-
cryro membpany ©20 [ (ot maTuHCKOro «MemOpa-
Ha» — Koikwuila, miaénxa). OHa samuinaerT BHYT-

PacTurenbHas
KneTKa




OfHOKNeToYHOoe XNBOTHOE —
améba

pPeHHee COIEepKUMOEe KJIeTKH OT BO3AelCTBUIA
BHEIITHEeHA cpelbl. BLIPDOCTHI M CKJIAJAKHN Ha IOBEPX- KneTKa
HOCTH MeMOpaHbI CIIOCOOCTBYIOT IIPOYHOMY COEIH-
HEHUIO KJIeTOK MexAy coboii. MemOpaHna npoHmnsa-
Ha TOHUYAMIIHMMHK KaHajlbmamu. Ilo KaHaigbilam
MeMOpaHbl OCYIIECTBIAETCA IIEPEHOC IIMTATellb-

XuBOoTHaRA

HBIX BEIEeCTB ¥ NPOAYKTOB YKH3HeAesATeJbHOCTH Bspocnas
KJIEeTKH. ) HeMaTopa (YepBb)
Y pacTeHHI miaazMaTHuYecKasd MeMOpaHa BHEII- COCTOMUT BCero

Hell CTOPOHOII IIPHUMBIKAET K ILJIOTHOH 000/04Ke 13 959 kneTok
©21, cocrodAmel M3 IEJAJ03bl (KJIeT4aTKH).
Ob0o/iouKa CHOYMKHUT BHELUIHMM KapKacoM KJETKU,
npujaaBas eil onpenenéHHyH (opMy M pasMepsl,
BBIIIOJIHAET 3al[HTHYIO M ONOPHVIO (QYHKIIUK H
y4acTBYeT B TPAHCIIOPTE BEIleCcTB B KJIETKY.

BuyrpenHeil cpefoil KJeTKU ABJIAETCA LIUTO-
nnasma ©22 , B Hell pacnoJiaraimoTcda AApo U MHO-
rouucJeHHbIe opragouasl. OHA COCTOUT M3 BA3KO-
ro noayskuakoro Bemgecrsa. lluronnaszma cBA3LI-
BaeT Mexxay coboit opranouae: @23 , obecrneunBaeTr
mepeMellleHe PAa3/IMYHBIX BEIIeCTB M ABJIAeTCA Slwepuua
cpenoii, B KOTOPOH UAYT MHOTOYUCIEHHLIE XUMIU-
YyecKHe peakIuu.

} LiuTonnasma npoHW3aHa CeTblo MHOTOYMCNIEHHbIX Men-
KWX KaHanblLieB W NONoCTelr, COeAUHEHHBIX MeXay Co-
6or. 2To >HAOoMMazMaTHYecKana CceTh
© 24 . OHa coctaensaeT 30—50% ob6Léma
KNeTKW. JHAoMnasmarmnyeckas ceTb CBf-
3bIBAET BCE HACTU KNETKU MexXay cobol,
yyactsyeT B 0BpasoBaHUM U TpaHC-
MOPTUPOBKE PasNUYHbIX OpraHuye-
CKUX BellecTs. BaxHbie dyHKUUN



XUBOTHAS KJIETKA i

C A0pPbilLKOM

UeHTprone

Jlusocoma

Annapat
lonboxn

B KneTke BbinonHaeT annapart lonemim 25 [. OH npeacraenseT cobon
CTOMNKY YNAOWEHHBIX MEMBpPaHHbIX MELLOYKOB — MONOCTeN, B KOTOPbLIX Haka-
NIMBaKTCA U COPTUPYIOTCA pasnuyHele BewecTsa. OT annapaTta lonbaxuy oTae-
NATCA Menkne MemMbpaHHbIe Ny3biPbKKX, B KOTOPbIX BELEeCTBa MOryT NepeHo-
cUTbCA B NOBYIO YacTb KNeTKU 1 Aaxe BblAenATbCA U3 KNeTKW.

Nuzocombl 026 — oOHU U3 camMbiX MalleHbBKNX OPraHOMAOB KNeTKM — TO-
e obpasyoTca B annapate [oneaXmW. 3TM ManeHbKWe Ny3bipbKW cogepkar
BellecTBa, KOTOPbIe BHYTPU KNETKU NepeBapuBaloT NULLEBLIE YacTKLbl, YHWY-
TOXaKT OTCIYXXMBLUME OpraHoMAbl WM gaxe uensie KnNetku. BcnomHwuTe, yTo
MPOMCXOAUT C XBOCTOM rofOBacTMKa: CO BpeMeHeM OH Kak Obl pacTBopaeTca U
McyezaeT — 3To «paboTa» nM3ocom.

Bo Bcex KneTkax HaxopaTca Hebonblive okpyrnble Tenbua — pubocomMbl
© 27 . OHn obecneumBaloT cOOpPKY CNOXHLIX Monekyn 0enkos.

B pesynkraTe pacwenneHua nutaTenbHbIX BEeWecTs, NOCTYNUBILUX B KIEeTKY,
BbicBODOXOaeTca aHeprma. 3Ta 3Heprua, Heobxoanmas Ang NpoLeccoB XK3-
HeaeATeNnbHOCTKU, HakannueaeTca B muToxoHuapuax € 28 . {
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PACTUTENIbHAA KNETKA

Anpo
C AApPbILLKOM

JHpgoniasMaTuieckas ceTb
¢ pubocomamm

Bakyonb

XnoponnacTt

B rieTkax pactenuii ecTh 0CO0bIe, XaPAKTEPHbBIE TOJBKO JIJI HUX
opragouarl — muacruasl ©29 [@. Pasnuuaror Tpu THIA IIIACTHL.
B GeciiBeTHBIX HAKAILIMBAIOTCA 3alacHble MUTATENBHbIE BeIleCTBA,
HapUMep KpaxmaJ B Kny0Hax kaprodens. KpacHo-»xénTeie cofiep-
JKAT COEVHEHMHA, KOTOPhIe 00eclmedyMBaAT MHOTO0Dpasue OKPAaCOK
IIBETKOB M IIJIOAOB pacTeHuii. 3eJ€Hble IIACTHAbI, NI XJI0POILIAC-
el ©30, comepiKaT DUIMEHT XJOpohuaa, IpUAAIUNA JUCTHAM U
MOJIOABIM CTEDJIAM pacTeHHWU 3eJE€HbIA 1BeT. B xJjopomacrax mpu
IIOMOIIY SHEPI'UU COJHEUYHOI'O ¢BeTa 00pasyloTcA OpraHuvYecKue Be-
HecTBa — YIVIEBOJBI.

) ObAzaTensLHOM YacTbio pacTUTensLHOW kKneTku aensetca sakyons 31 0.
3TO KpYrHbIKA Ny3bIpEK, 3aMoNHEHHbIA KNeTOYHbIM COKOM, COCTaB KOTOPOTo
OTNMYAETCa OT OKPY>XKaloLllen ero LMTonnasmsil.

B uMTONnasMe KNeTOK OKOMNO AApa HaXOAWUTCA KJeTo4HbIN ueHTp 032 .
B kneTkax >XMBOTHBLIX M HU3IIMX PacTeHM B ero COCTaB BXOAAT LUEHTPUONMU.
KneTouHblf LEHTP NPUHUMAET yyacTue B AeNeHUU KNeTKU. (

o090 s00 80
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Baxuelimasa 4acTp KJIeTKH — aapo ©32 . O0bI9YHO 0HO HAXOOUTCA
B neHTpe KiaeTKu. OJHAKO B KJIeTKAaX pPacTeHHUI BHYTPEHHAA YacCTh
00BIYHO 3aHATA KPYIHON BaKYOJIBIO, IIO3TOMY AP0 PACHOJIaraeTcs
OKOJIO KJIETOYHOU MeMOpaHbl. IApo comep:XKUT 0HO MM HECKOJIBKO
Appeiuek. B Axape xpaHuTcA HacjencTBeHHad mHGMOpPMALUA O JaH-
HOI KJeTKe U 00 opranuamMe B I[eJOM. «3anucaHa» oTa HHQOpMaIL A
B MOJIEKYJIaX HYKJIeHMHOBON KHUCJIOTEI, KOTOPAA BXOAUT B COCTAB XPO-
mocom @33 (OoT rpeyecKoro «Xxpoma» — IBeT, «COMa» — Tejao). Xpo-
MOCOMBI CTAHOBATCA XOPOIIO 3aMETHBIMM BO BPeMA JAeJIEHUA KJIETKH.

YceTaHOBIEHO, YTO BCe KJETKH TeJia MKUBOTHBIX U BRICIIUX pacTe-
HHH KMeIT JBOMHOM Habop XpoOMOCOM, €ro IIPUHATO 0003HAYATh 2711,
HcknioueHne coCTABIAKT TOMLKO IOJIOBbIE KJIETKH, B KOTOPBIX Ha-
00p XpOMOCOM OAHMHAPHBIM, IO3TOMY €ro 0003HAYal0T OLHOM OYKBOMH
n. Yuciio XxpoMoCcoM IJId KaKJ0T0 B4 OPTaHU3MOB IIOCTOAHHO U He
3aBHCHUT OT YPOBHS €ro opraHusamuu. Tak, y demoBexa 46 xpomo-
COM, V KypHUIbl — 78, y OBIIBI — b4, y mmuMmnaHse — 48, v p:xu — 14,
y ayba — 24. B KileTKaxXx XpoMOCOMEI OJMHAKOBOT'O CTPOEHHA H pas-
Mepa 00pas3yioT mapbl. XpPOMOCOMEI OJHOM IIaphl HA3LIBAIOT I'OMOJIO-
THYHBIMH (OT 'PeYecKOro «roMOJIOTHA» — COOTBETCTBHE, COTJIACHE).

Bupyc — HekneTouHasa cdopma XusHU. Bupycsl (oT naTuHckoro «Bu-
pyc» — A4), KaK yxXe CKaszaHo paHee, MOrMyT CyLleCTBOBaTb TONLKO B KNeTKax
OpYrux opraHM3MoOB — 3TO OMacHble BHYTPUKNETOUHbIe Napa3mTbl. OHW Bbi3bl-
BaloT Takue 3aboneeaHud, Kak Kopb, ocna, nonuomuenur, rpunn, CNMA. Crpa-
[atoT OT BUPYCOB HE TONbLKO NMOAW, HO U XXKMBOTHbIE U pacTeHns. Bupycbl ouyeHb
NpPOCTO YCTPOEHbI: 3TO MONeKyna HyK/IeMHOBOW KWCNOThI, 3aKNOY€HHas B 3a-
wuTHyto Benkosyto obonouky. HekoTopble U3 HUX MMEIT cneuuaneHble Npu-
cnocobneHus, obneryatowme NPOHUKHOBEHWNE B KNETKY-XO3AMHA.

BHe KNneTKU-X03fIMHa BUPYCbl He NPOABMAT NPU3HAKOB XU3HWU U BeayT cebn
KaK obblUHble XMMUYecKne coeguHeHus.

®arounTos (oT rpeveckoro «dareo» — NOXUPATb, KUNTO3» — KNeTka) — rno-
rMOWweHWe KJIeTKOW KPYMNHbIX MONEeKyNn OopraHM4YyeckMx BeLecTB U Aaxe Lenbix
KNeTok. B aTom npouecce HemocpeACcTBEHHOE y4acTue NMpuUHKUMaeT nnasmaTu-
yeckas membpaHa. MyTém daroymTosa NUTAKOTCA MHOrMe npocrerwve. Y no-
3BOHOYHbIX XUBOTHbIX CNocobHOCTL K arounTosy CoXpaHWNM NUllb HEKOTO-
pble KneTku. Hanpumep, y Yenoeeka 310 Genble KNeTKU KPOBWU — NEeNKOLUNTHI.
3axBaTbiBas U «noxupasa» BonesHeTBOPHble MUKPOOPraHW3Mbl, OHW Mpejo-
XPaHAIOT HAac OT ornacHbIX MH(pEeKUnn.

NMuHOUMTO3 (OT rpevyeckoro «NUHO» — MUTb) — 3axBaT U NornoweHue Knet-
KOW XUOKOCTU N pacTBOPEHHLIX B HEW BeLlecTB.

daroyutos



Bupyc TabauHom INwnct, nopaxK€HHbIA BUPYCOM _a
MO3aunku TabayHon Mo3anku / -

BakTepuodar —
BUpYyc BakTepuit

ApneHoBuUpyc Bupyc TabauHoi
UenoBeKa Bbi3bIBaeT MO3aWKK1 UCMONb3YIOT
npocTyay W rpunn [Ns co3[aHuns ApKon

OKpacK HEKOTOpPbIX
HOBbIX COPTOB
THONbMNaHOB

MuHouMTO3 ceosennee
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| BOI'IPOCbI n 3agaHA

Kakwue yacti 0053aTe/IbHEI A8 KJIETOK BCEeX JKUBLIX OPTraHU3MOB?
ITouemy?

BecooMHENTE, KaKad HAYKA H3YVYIAET CTPOEHHE M (DYHKITHH KJIETOK.
Yro Takoe naasMaTHueckKkada MmeMOpaHa, KAKOBO e€ 3HAUYeHIe?

B uém cymuocTs (aromuroza? O0bsAcHuTE, moUeMy (GaToOIUTO3
HEBO3MOYKEH B PACTUTEJILHOH KIIETKE.

B uéMm cocToUT poJib pEOOCOM B opraHusmMe?

Kax cTpoeHme sHIOILIABMATHYECKON CETH CBSI3AHO C BHIMOJIHAEMBI-
MH €10 PYHKITHAMU?

IIpouuraB Tekct Ha c. 19—20, oObiAcHUTE, KAK CBA3AHEI MEXIY
coboit ammapat ['onbI2KK 1 TU30COMEI.

BcnomHMB OcHOBHBIE CBOMICTBA JKHBOTO, O0BACHHUTE, IOYEMY KJIETKA,
He Meloliad MUTOXOHAPHH 1 pubOCOM, CYIIIECTBOBATE HE MOJKET.

Knybens kaprotena Ha cBeTy 3exeHeeT. C mpeBpalmeHneM KaKuX
OpPraHOU0B B KJIETKE 3TO CBA3AHO?

Pacckaxure 0 3HaUeHUH KJIETOTHOTO gapa.

Yro Tarkoe XpOMOCOMBI, KaKOBa MX PDOJb B xKiIeTKke? CKOIBKO Xpo-
MOCOM ¥ yegoBeKa?

CocrasbTe u 3amonanTe Tabauny «Oprasouas U ux QyHKIIUI» .

CocraBbTe Tabauiny «CpaBHeHME CTPOEHHUA PACTHUTEILHON H KH-
BOTHOH KJIeToK» (pabora B MAJIBIX TPYIIIax).

HD‘JEMY BHDpYyCaM OJ1d HHU3HeJeATeJIbHOCTH HBOBXO,[[HM& KIeTKa?

BrimonauTte pabory Ne 3 Ha c. 13 (terpans mins mabopaTOpHBIX
padoT M caMOCTOATENBHBIX HADIIOMEHMEH).

fﬁ | PaGoTa c KOMNblOTEPOM

ObpaTuTech K 3/eKTPOHHOMY OPHIOMKeHHI0. M3yunTe MaTepuam
W BeIDOJHUTe 3aganua T7T—T17.

Knetka — 310 uenocrtHasa cuctema. ObaA3aTensHbIMU YacTAMM KNEeTKU

sBnsAOTCA: MeMbpaHa, uMTonnasma u reHeTudeckuid annapart (y agepHbIx
opraHnu3mMoB 370 A4po). Bce opraHu3ambl Mo cTpoOEHMIO KNETKK AeNaTca Ha
ABe rpynnsl — posaepHble (besbsgepHble) u saepHble. BUupycbl He umetoT
KNeTOYHOro crpoeHus. XpomMOCOMbl — HOCUTENM HacneacTBEHHOM UH-
dopmaumn.



4 « [leneHune KneTtKku

Jlenerme — 3T0 BaKHellllee CBOMCTBO KJETOK
©34 [, 6es Hero ObLIM OBl HEBO3MOMKHBI POCT M
pasBHTHE MHOTOKJIETOYHBIX OPraHU3MOB, 3aMeHa
¥ BOCCTAHOBJIEHHE OTAEJIbHBIX KJETOK, TKaHeM
WK Jajke IeJblX OpraHoB. BcmoMHMTE, KaK oTpa-
cTaeT y ANIEPHUIbI XBOCT, KOTOPbIA OHA oTGpocuJa,
cracasich OT XHIMHUKA, WIN KaK 3apacTaeT paHKa
Ha Ballledl Ko:Ke 1ocJjie rnopesa. llenenue KiIeToK
JIE3KHUT M B OCHOBE Pa3sMHOKeHH s OPraiuaMoB.

) PaznuuaioT pBa OCHOEBHbIX THna genedua O35 —

MUTO3 (OT rpevYeckoro «MUTOC» — HWUTL) U Meno3 (oT
rpeYyeckoro «Meno3vuc» — yMeHblieHue). B pesynerate
MMUTO3a U3 OfHOM MaTEepPWHCKOW KneTky obpasyioTtca
ase godepHue. MNpu 3TOM YMCNo XpoMocom B obeunx go-
YepHUX KNeTKax Takoe Xe, Kak M B MaTepPUHCKOW KneT-
Ke, T. €. foYepHUEe U MaTepPUHCKan KNeTKM OANHAaKOBbI.
B pesynstaTe meioza obpa3syloTca He ABe, a YeTsbipe
KNeTKU, Kaxaaa U3 KOTopbIX UMeeT BABOe MeHbLuee no
CpaBHEeHWID C MaTepUHCKON KNeTKOW KONUYecTBO Xpo-
MOCOM.
BaxHylo ponk B npouecce AeNeHus KNeTok BbIMONHAKT
XPOMOCOMLI: UMEHHO OHU obecneunBatroT Nnepegayy Ha-
cNeacTBeHHoW MHhopMaunK OT NOoKONeHUsa K rnokone-
HUIO.

Muroz 036

B nepuop mexay AeneHnaMu (a OH y KNeToK pacTeHuid U
XUBOTHBIX MOXeT npopomkatbes Ao 20 YacoB) KneTka
PacTéT 1 roToBUTCA K HOBOMY JeneHuto. B aTo Bpems B
Hel obpasyeTca MHoro Benkos, BaXHEWIWWe opraHou-

XpoMOCOMBI pacxoaaTca
K Moncam KneTku
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Abl yABauvBaloTca. YABaMBalOTCA U XPOMOCOMbI: Tenepb KaXAas COCTOUT U3
OBYX JlOYEPHUX XPOMOCOM, UM XpoMmaTtui. PasnuuyaioT deTbipe nocnegoBa-
TenbHbie da3bl MUTO3a; UX 0DLWAn NPOAONXUTENBHOCTL Pa3Haa y pasHbiX op-
raHM3MoB, B DonblUel cTeNneHW OHa 3aBUCUT OT BHELUHWX YCIOBUIM, B YacTHO-
CTW OT TeMnepaTtypbl. BOT Kak NpoTekaeT MUTO3 B XXUBOTHOW KNeTKe.

1. UeHTpronu pacxogsaTcs K Nonocam KNeTkiu; NoABNAOTCS BepeTéHa AeneHus;
XPOMOCOMBbI, COCTOSIlUME W3 ABYX XpOMartuj, cnupanmnsyiotca M npuobpetaioT
KOMNakTHyto hopMmy; anepHas obonoyka pacTreopseTcs, AApPbILKO UcHe3aeT.

2. XpomocomMbl pacrnonaraloTcs Mo 3IKBaTOpy KNeTku, NPUKPENNsioTc K HATAM
BepeTeHa AeneHuns.

3. XpomaTtuabl (qodepHue xpomocoMsl) Gnarogapa BepeTéHam geneHus pac-
XOOATCA K Moatocam KneTku.

4. BepeTéHa fleneHus ucyesaioT; obpasyroTca aaepHbie 060No4YKM BOKPYr pa-
30WeAWmnXca XPOMOCOM; [AenuTca uuTornnasma; odgopMnaiTca fodyepHue
KNeTKU.

Meinoz 037 D

Meit03 COCTOMT M3 ABYX NOCNefoBaTeNbHbIX AefleHN, HO YABOEHWUE XPOMO-
COM MPOUCXOAUT TONLKO OAWH pas, nepep nepesiMm geneHuem. Mostomy ob-
pa3oBaBLUMecs KNeTKU COAepKaT MONOBUHHLINA MO CPAaBHEHUIO € UCXOAHOWM
KneTkon Habop xpomocom (n).

|l peneHune

lepeg nepsbimM eneHeM MPoUCXoauT YaBOEHNE XpPOMACoM
1. XpOMOCOMbI XOPOLLO 3aMeTHbI. lOMOonNornyHbIe XPOMOCo-
mbi 38 obpa3syoT napsl, TeCHO Npuneras Apyr K Apyry u ne-
peKkpy4YnBanck No BCer gMHe.

Kaxpgas XpomMoCoMa COCTOMT M3 ABYX XpOMaTKA.
lfoMmonornyHble XpPoMOCOMbI OOMeHMBalOTCA Mexay cobon
y4acTKamu 1 pa3fensioTcs.

2. MNapbl rOMONOrMYHbLIX XPOMOCOM BbICTPaMBAaKOTCA MO IKBa-
TOpPY.

!




3. foMONOrnyHbie XpOMOCOMbI, COCTOSLLME U3 ABYX XpOMATU, PacXoanTca K Nonko-
caM. PacxoxxgeHue Kax Aol napbl MPOUCXOAUT HE3aBUCMMO OT XPOMOCOM APYrnx
nap.

4. ObpasyloTca AoYepHUE KNeTKM C YMeHbLUeHHbIM BABOE YUCNOM XPOMOCOM,
Kaxaas U3 KOTOPbIX COCTOUT U3 ABYX XpoMarug,.

Il peneHune

YaBoeHNs XpoOMOCOM He NMPOoUCXoaquT

1. Xpomocombl BUAHbI, AgepHas obonoyka paspylwaeTcs. SAPLILKO UCYe3aeT.
O6pasyioTca BepeTéHa AenexHus.

2. XpOMOCOMbI BbICTpanBaloTcA NO 3KBaTOPY, NPUKPENNAIOTCA K HUTAM BepeTe-
Ha geneHus.

3. Xpomatuapsl XxpoMOCoM B 0Denx fo4epHUX KNeTkax pacxodaTcs K Nontocam.

4. ObpasyioTca YeTbipe KNETKU C 0OanHapHbIM Habopom xpomocom. U3 aTux kne-
TOK (hPOPMUPYIOTCA NONOBbIE KNETKM.

Mpwn cAMAHMK MONOBbLIX KNETOK YWMC/IO XPOMOCOM BO BHOBb obpasoBaBlueiics
KNeTKe BOCCTaHaBNMBaeTCs. (

27
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Bonpocbl n 3apaHus

KakoBa ponb JeleHUA KJIeTOK B JKH3HM OPraHusMoB?
HazoBuTe 0CHOBHBIE THIEL eJICHUA KIETOK.
Yro Takoe MATO3?

Yro OIPOMUCXOOJHT B KIIETKE IIepeg ,ILEJIEBHEM?

I'me HEaxogATCA XPOMOCOMBI?
Yro Takoe xpomaTuga?

Yro Takoe Meio3?

XN W A WN -

BBII_I;GJIHTE KPpHUTEePpHHX OJIA CDaBHEHHA IIPOEeCcCOB MHUTO3a 1 MeHrosa.
Oﬁcy,u;HTe HX C OOJHOKJaCcCHHEKaMM. HPOBE,ELETB CpaBHeHHE H CO-
CTaBbTeE TaﬁﬂHHy.

9. Kakosa Omonorudeckas poJb MATO3a U Melosa?

10. TIpuBeguTe TPUMEDPHI ABIEHUH, KOTOPBIE O0BACHAIOTCA AeIeHUEM
KJIETOK.

".@ | PaGoTa c KOMNbloTEPOM

ObpaTtuTech K 9JIeKTPOHHOMY NPHAI0KeHH0. V3yuuTe MmaTepuan
u BeInosHWUTe 3aganua T18—T20.

[leneHue KNeTKM NeXnT B OCHOBE POCTa, Pa3MHOXEHWA N MHOWMBWUAYaSb-
HOro Pa3BUTUA OpraHnM3MoB. Meio3 CBs3aH C pa3MHOXEHUEM, B pe3ynb-
TaTe Hero obpasyloTcs KNeTKu ¢ oguHapHbIM Habopom XPoMOCoM: Y Xu-
BOTHbIX — MOMOBLIE KNETKWU, a y pacTeHnin — cnopbl. MuTo3 obecneyu-
BaeT MOCTOAHHOE KOMIMYEeCTBO XPOMOCOM BO BCEX KIeTKax opraHusma.
KneTku, BO3HMKalOWME B pesynkrate MUTO3a, MMeIOT ABOWNHOM Habop
XpPOMOCOM.



TKaHM pacTeHun
M JXUBOTHbIX

Ber y:ke sHaere, 4TO BCe JKHBbIE OPraHM3MbI II0
CBOEMY CTPOEHHIO JeJIAT Ha JBe OOoJbIIHe I'PYyII-
IIbI -_— OJHORKJIETOYHEIE H MHOTORKJI€TOYHbIE
©39 . Tena oqHOKJIETOYHEIX OPraHU3MOB COCTO-
AT W3 OJHOH-eIJUHCTBEHHOH KJIeTKH, B KOTOpPOMH
IPOTEKAIT BCE IPOILECCH] JKU3HEeAeATeIbHOCTH.

HMuaye obcToOUT €10 Y MHOTOKJIETOYHBIX Opra-
HusMoB. UX Temna cocTOAT M3 MHOKeCTBa pasJiny-
HBIX KJeTok. Tak, B opranuame deoBeka OoJiee
100 rpunmnonoB KiaeTok. Kamgas KieTka MHOTO-
KJETOUYHOTO OPraHM3Ma HMMeeT CBOK «CIenHallb-
HOCTB», T. €. BBEIIOJHAET CTPOTO OIPEeIeIEHHYIO
dbyveEKIHI0 — pabory. OOHU cay:KaT Onopoi Tena,
Ipyrue obecneuyMBalOT IIepelBHKEHHE BeIlecTE,
OHIileBapeHre, pa3MHOMKeHHe OpraHu3Ma U MHO-
rue apyrue (hyHKIIUHA.

I'pynmna KiaeTok, CXOOHBIX II0 pa3MepaM, CTpO-
€HHI0 M BBINOJHAEMBIM ((HYHKIImAM, oOpasyer
Teass 040 . KneTku ogHOH TKaHU COeNMHEHLI
MeXx Ay coDoli MeKKIeTOUHBIM Bell[eCTBOM.

JlaBajiiTe 3arjigaHeM BHYTPb PACTeHUS U IIOCMOT-
PUM, KAK YCTPOEHELI ero TKaHH!.

BoT nepes HaMu KOHYUKH KOpHA 1 nobera. Ouu
00pa3oBaHbl MEJIKHMH, HOCTOAHHO AEJIAINTUMHUCHT
KJeTKaMM ¢ KPYIIHBIMM AJIpaMHi, B UX ITHTOILIA3-
Me COBCeM HeT BakyoJeil. 3To obpasoBaTensHast
THaHb 41, OelleHHe €€ KJeTOK olOeceduBaeT
pocT pactenusi. I3 Heé, sanpumep, IeJIUKOM CO-
CTOUT 3apOJLIIN pACTEHUA.

3alUIIaT pacTeHusaA OT HedJIaronpuATHBIX
BO3JIeHCTBHIi, OT HOBPEMKISHHUH II0KPOBHLIE THAHN
©42 . Onu o6pa3oBalbl KaK XXHUBBIMHU, TAK U MEPT-
BLIMM KJeTKaMmMu. ToacTble U HIPOYHbIE 000JI0UKH
MEPTBBIX KJIETOK He IIPOIIYCKAIOT HH BOJLY, HU BO3-
ayx. Ouu odeHb NMPOYHO COEAUHEHBI APYI C ADY-
rom. Taxkyioo DOKPOBHYIO TKAHL HA3BIBAIOT HIPOO-
Koii. OHa XOPOIIIO pa3BUTA HA CTBOJIAX JePEBhEB.

M3 :XUBBIX KJIETOK COCTOUT KOMKHIlA — MOKPOB-
Hasd TKAHb JIUCTBEB U MOJIOABIX cTebei.

BrInomHAOT IIOKPOBHBIE TKAHKU U Apyrue QyHK-
IIHH: Yepes3 clellHaIbHbIe 00pa30BaHHUA — YCThH-
na u yeueruuxu 43 — pacTeHHA ALIINIAT, UCIIA-
pamoT Bony. Kosxuia mucra BbIfelnseT BOCKOOO-

OpHOKNEeTOYHbIE
OpraH13Mbl

ConHe4yHUK

MBOTHbIE KNEeTKW

"

N\ HepeHas

PacTutenbHble KNEeTKWU

CuToBMaHana
KneTka

3amMbiKarwowme
KNeTKu
yCTbMUa



TKAHW PACTEHWI

HOKpOBHaﬂ

MexaHu4e-
cKasl TKaHb
(kameHuUcTbIE
KNeTKK)

MexaHuueckas
TKaHb

OcHoOBHaA {nonOKHa) ‘

TKaHb




pPasHoe BellecTBO, KOTOPOe MIPEeNATCTBYET U30BITOYHOMY UCIIAPEHU IO
BOJIBI C €TI0 IIOBEPXHOCTH B MKAPKYI0 IOTOIY.

Ormopy pacTeHHI0 ¥ ero OpraHaM IPHUAAET MeXaHHYeCHAsd THAHb
©44 . KneTkn eé MMeOT YTOJIIEHHEIE, OApPeBeCcHeBInne 000JI0YKH,
a JKHBOe COJep;KUMOe B HHUX 4HacTto orcyrcrByer. Ilpexncrasienue
0 IIPOYHOCTHA MeXaHNYeCKOH TKAHH Bbl MOMKETe IIOJYIYNTh, pa3dnBasd
CKODJIYIY TPEIKOT0 Opexa, KOCTOUYKY abpuKoca, — B HUX COJIEPIKAT-
¢ 0co0ble KAMEHHCThIE KIeTKH. A B cTebJie OIIOPHYIO POJIb UTPAIOT
BBITAHYTBIE KJIETKHM — MeXaHUYeCcKHUe BOJTOKHA.

Bopaa, pacTBopéHHBIE B Hell MUHepAaJIbHBIE U OpraHUYecKHe Belle-
CTBA HEePEeIBUraIOTCA II0 nposoasamum Teanam 45 . Kierkn nposo-
JANed TKAaHU MOTYT OBITh KaK MUBBIMM, TAK U MEpTBRIMH. U3 Ku-
BBIX KJIETOK COCTOMT JIyD, IPOBOAAIINI OpraHUUecKe BellecTBa. 13
MEDPTBBIX — ApPeBecHHa, IIPOBOAAIIAA BOAY C MUHEPAJIBHBEIMH Bellle-
crBamu. Knerku ay0a u ApeBecHHBI BHEIIHE HAIIOMHHAIT TPyOOU-
Ku. Tamxy sTux TKaHe#d (IpoBoAANINe NYUKK) UAYT II0 BCEMY pacTe-
HHUIO — OT KOPHJA B cTe0elIb U JUCThA.

MAKOTE JHCTHEB U ILIOA0B, MATKHE YACTH I[BETKA, IJIABHYIO Mac-
CY KOpPBI U CepAIleBHHEI cTebjell, KOpHA 00pasyeT OCHOBHAMN THKAHL
©46 . Eé ¢pyERIUHK OUueHb padHoOOpasHbl. B KIeTKaxX MAKOTH JIUCTA
colep:KaTcsa XJOPOMIACTEL — OPraHOMUILI, KOTOPLIE YUACTBYIOT B 00-
pazoBaHMM INHUTATEILHBIX BEIIEeCTE B Ipolecce (oTocuHTE3a
(porocuHTE3UPYIONIAA OCHOBHAA TKaHb). MHOrne yacTu opranusma
pacTeHHsa HAKAIIJIMBAIOT MHTATENbHBIE BelllecTBa (3aracaroIias oc-
HOBHAA TKAHb).

Mpoeogswan ObpazoBaTensHasn
TKaHb _ TKaHb

eaoao 00




TKAHW XMNBOTHbIX

HepeHasn

TKaHb
KocTHasa TKaHb

Mmapgkas Mmbiwya

Xpawesasa TKaHb
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Temeps paccMoTpuM 0COOEHHOCTH CTPOEHHUA THAHEH MMHBOTHBIX
©47 opranmamoB. PasziuuaiorT 4eThipe THUIIA }KUBOTHBIX TKaHel —
SIIATE/INAJbHYIO, COeAUHUTEIbHYI0, MBIIIIEYHYIO ¥ HEPBHYIO.

Hapy:XHYI0 HIOBEPXHOCTH Tejla »XHBOTHBIX, a TaKiKe II0JIOCTH
BHYTPEHHHUX OpPraHoOB, HaIpUMep POTOBYIO II0OJOCTh, IIOJIOCTH Ke-
JOyOKa, KHIMeYHHKa, BBICTHJIAET JNuTeHajJbHasdg THaHb 048 .
KieTku e€ oueHb IIJIOTHO IIPUJIETAIOT APYT K APYIY, & MEKKJIETOUYHOe
BelllecTBO IIOYTH OTCYTCTBYeT. Taxkoe cTpoeHHe obecieunBaeT 3aIllu-
TY HIDKeJe)XallliX TKaHell 0T BhICBIXaHUA, IPOHNKHOBEHUA MUKPO-
00B, MexaHHMUYeCKHUX IOBpe:KaeHUl. IIpu moBpe)xOeHMU SIIUTEIH-
aJbHBIe KJIETKH OBICTPO 3aMeIlalTcA HOBBIMH. OJNHTeNHAIbHASA
TKaHb YUYACTBYeT U B GOPMHPOBAHUH KeJI€3 — CIIOHHBIX, IOTOBBIX,
OOMKeJYIOUHOM, IIedyeHH M APYrHX, KOTOpbIe 00pasyiT BayKHBbIE
JIJIs1 OPTaHM3MAa BelllecTsa.

OmopHY0 ¥ 3aIUTHYIO PYHKIIHUIO B OPralu3Me JXHUBOTHBIX BLIIIOJ-
HAeT coefnHuTeNbHAN TRAHE 049 . OHa Xe B 3HAUNUTEJILHOHN cTeme-
HH ompeneadeT U (hopMy UX TeJjia, MOMKeT CIVIKUTEL JHePreTHYeCcKUM
Jemo U IpeJoXpaHaTh OPraHusM OT IIOTepH Teilia. K 3ToMy THIIY OT-
HOCATCA KOCTHASA TKAHL, XPJAIll, KHUPOBasd TKaHb, KPOBb U JpYyIrUe.
HecMmorpsa Ha 6Gojibilloe MHOTOOOpas3ue, BCe BUIALI COEAUHUTEIbHOM
TKauu o0beqUHAET OOHA 0CO0EHHOCTh — Haluuue GOJBIITOr0 KOJIH-
YeCcTBA MEXKKJIeTOUHOro BemecTBa. OHO MOKET OBITEH IIOTHBEIM, KaK
B KOCTHOHM TKAaHH, PBIXJBIM, KaK B TKAHAX, 3aO0JHAINUX IPO-
CTPAHCTBO MEX/AY OPTaHAMHM, U JKUIKKNM, KaK B KPOBH.

InuTennanbHan TKaHb

>Kupoeas TKaHb

o000 a0e0
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BaxkHas 0co0€HHOCTE JKUBOTHBIX — HMX CIIOCOOHOCTE K IepeIBH-
keHHo. JIBuiKeHne OOJIBIIMHCTBA KUBOTHBEIX — PE3YyJbTAT COKpAa-
meHni MeInn. MeOOmel cocToAT M3 MbleuHoil Teanun @50 .
Pa3JII’I"-Ia.EOT rIaJREYH H IIOINepPeYHOIIOJOCATYHO MblllieYHbIe THAHH
©51 . Ux ocHOBHOE CBOICTBO — BO30YAMMOCTE U COKPATHMOCTb.

KieTku riagkoil MBIIIEYHOM TKAaHU OAHOAAEDHBIE; OHH COKpAa-
LIAOTCA OYeHb MEeAJIeHHO, HO MOT'YT JIOJITO OCTABATHECA B COKPAIIIEH-
HOM COCTOsAHHH. VIMeHHO IilafKKhe MEIIIIbl 00€CIIeYUBAIOT IIPOJ0JI-
JKHATEJIbHOE CMbIKAHHE CTBOPOK PAKOBUH MOJLIIOCKOB, CYXKEHHE U
paciiipeHre KPOBEHOCHEBIX COCY/IOB YV YeJI0BeKa.

ITlomepeunomosiocaTas MEBIIINA COCTOUT M3 MHOTOAAEPHBIX KJIe-
TOK, MMEIOI[UX II0IIEePEYHOIOJ0CATYI0 HCYePUYEHHOCTh, — OTCHAA U
HasBaHMe TKaHHU. VIMEHHO ¢ MX COKpAIIeHUAMH CBA3AHBI OBICTDEIE
OBHMIKEHHA MHOTOYUCJIEHHBIX YJIEHUCTOHOTHX (HaceKoMble, pPaKH,
MayKH) ¥ HIO3BOHOYHBIX. BCIIOMHHUTE CTPEMUTEJILHBIHI IIOJIET CTPEKO-
3bl, JIACTOYKH, 0er aHTHJIOIEI, renapaal

IlonepeunonosocaTas MBIIINA MOMET MIHOBEHHO COKpPAM[AThb-
cA — B ThICAYY paa ObICTpee, YeM riiajgKasd.

Hepeaan teans 52 o0pasyeT HEPBHYIO CUCTEMY KUBOTHOro. Eé
OCHOBY COCTABJISIIOT HEePBHLIE KJIeTKH. JI100asd HepBHAsA KJIeTKa UMe-
eT TeJI0 U MHOIOYKCJIEeHHEIEe OTPOCTKHU pasjudHou anunbl. OouH ua
HHUX 00BIYHO 0COOEHHO NJIMHHBIN, OH MOXKET NOCTUTATh B AJIMHY OT
HECKOJILKUX CAHTHUMETPOR [0 HECKOJIBKHUX METPOB, KaK, HaupuMep,
y sxupada. OcHOBHBIE CBOICTBA HEPBHOH KJIETKM — 3TO BO30yIu-
MOCTB U IIPOBOJIUMOCTb.

3apopgplll pacTeHus Lennkom coctouT n3 obpasosatensbHon TkaHu. o Mepe
ero passuTua Bonblian eé yactb NnpeobpasyeTca B Apyrue BUAbl TKaHeln, HO
[axe B CAMOM CTapoM fiepeBe ocTaéTca obpa3osaTenbHas TKaHb: OHa coxpa-
HAeTcA Ha BepxyllKax Bcex noberos, Bo Bcex rMovykax, Ha KOHUMKaxX KOpHei,
B KaMbBuU — KneTkax, obecneymBalolUX pocT AepeBa B TONLWMHY.

Y 3apoppllieil Bcex No3BOHOUYHbIX CKENeT COCTOUT U3 XpAllla, KOTOpLIA No Me-
pe pa3BUTUA 3aMeHAeTCA KOCTHOW TKaHblo. McknioyeHe COCTaBNAOT akynbl
U CKaTbl — Y HUX CKeNeT OCTaéTca XpALLeBbIM A0 KOHLA XU3HW.

B MbILLEYHbIX TKaHAX HaxoauTca Bonbluoe KONMYecTBo NapannensHo pacnono-
XEHHBIX COKpaTUTENbHbIX BONOKOH. MeHHO MX cokpalleHue, Npu KOTOPOM
OHW CTaHOBATCS KOpOYe W ToNLE, MO3BONAET MbillLe NPOM3BOAUTE MeXaH1Je-
ckyto paborty.

BOI'IPOCbI n 3agaHns

1. Yro rarkoe TKaubs? IlepeuncnuTre YeThIpe THIA »KUBOTHBIX TKaHEN
M IATH THIIOB PACTUTEIbHBIX.

2. PaccmoTpuTe prucyHOK Ha ¢. 32—33. llokaxuTre, YTO OH He IIPOTH-

BOpeYHT WHMOPMAIIHH O TOM, YTO PA3JHYAIOT YeThIPE THUIIA }KABOT-
HBIX TKaHeH.
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10.
11.

12,
13.
14.

15.

16.

Kakue TKaHM OTHOCATCSA K COEJUHUTEIBHBIM ?

HazoBuTe 0c0O6EHHOCTH CTPOEHHUA 3IHUTENNAIBHON TKAHH.
Kaxas Tkanb obecnmednBaeT POCT PACTEHMM?

W3 KaKoll TKAHW COCTOHUT KJIyOeHb KapTodesra?

Hcnmoneays TekeT u pucyHKH maparpada, cocraBeTe cxeMbl « Kirac-
cupUKALNA PACTHTENBHBIX TKaHel» u «Kmaccupuranmsa KuBOT-
HBIX TKAHEH» .

Y10 TaKOE KPOBb?
KaKoBEI OCHOBHEIE CBOMCTBA MbBIIIEYHOH TKAHU?
Kakr ycTpoeHbI HePBHBIE KIIETKH?

KaxoBel 0coBeHHOCTH CTpPOEHUS 00pa30BATEBHON THKAHM PaCTH-
TeJILHLIX OPTaHU3MOB?

B kaxux gactax pacrTeHrdudA HAXOOJHUTCHA OﬁpaBOBaTBHLHﬁH THKAHb?
Karkasa rkanp obecmeuuBaeT OIIOpPY TeJa paCTeHrldA 1 ero OpI'aHOB?

HagoBuTe TKaHb, IO KOTOPOH B PACTEHHUAX HEePEABUTAIOTCA BOJA,
MWHEPAaJbHBIE COJTU ¥ OPTAHUYECKHE BEIECTBA.

Kar ocobeHHOCTH CTPOEHUA TKAHEH CBSIZAHBI C BBIMOJTHAEMBIMH
MU QYHKIIAME?

Kaxoe sHaueHHne AJIA MHOTORJETOYHOTO OpraH3Ma MMeeT CIIemma-
JH3AMHA KJIETOK?

BemmonuuTte pabory Ne 5 Ha ¢. 17 uw Ne 6 wHa c. 19 (reTrpaas nus
aabopaTopHBIX paloT U CAMOCTOATEIBHBEIX HAOIIOOeHIIT).

'@ | PaboTta c KOMNbIOTEPOM

ObpatuTech K 3JIEKTPOHHOMY HPHJIO:KeHHI0. M3yunre marepuan
¥ BeIDOJIHUTE 3aganusa T21—T25.

TkaHb — 370 rpynna KNneTok, CXoAHbiX No pasmMmepam, CTPOEHWIO 1 Bbl-

nonHaembiM GyHKUMAM. KneTkun TkaHeln coeguHeHbl mexay cobon mex-
KNeToYHbIM BelwecTBoM. B pacTeHuax pasnuyailoT obpasoBaTenbHyio,
OCHOBHYIO, MOKPOBHYIO, MEXaHUYECKYIO 1 MPOBOASLLYIO TKaHU, Y XUBOT-
HbIX — 3NUTeNnanbHyI0, COeANHUTENBHYIO, MbILLEYHYIO U HEPBHYIO TKaHMK.
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TWUMbl KOPHEBbIX
OpraHbI LUBEeTKOBbIX CUCTEM

pacTeHn

Teno MHOIOKJIETOUHEIX OPraHH3MOB COCTOHT M3
oprasos. Opran (OT rpeyecKoro «OpraHoH» —
opyaue, HHCTPYMEHT) — 3TO YacThb TeJia, BBIIIOJI-
HAIIIAA olpeleénnbie QyHrun. Hanpumep, y
MO3BOHOYHLIX JXHUBOTHLIX OPraHbl — 3TO cephle,
MOYKH, JErKHe, KeJYAOK; Y IIBeTKOBBIX pacTe-
HUiT — moberu, KOpHU, MBETKU, IOl C CeMeHa-
mu. Kakauiii opras uMeeT oIpeleldeéHHOe CTpoe-
HHe, (DOPMY U PACIOJIOMKEHNEe B OpraHU3Me.

PaccMmorpum 0COBEHHOCTH CTPOEHUSA XOPOIIO
HM3BECTHOI'O BAM I[BETKOBOTO pacTeHusa — (hpHaIKHU
TpexnBeTHoi. IlBeTKOBBIE — 2TO camas MHOIO-
YKCJAeHHAA U PACOPOCTPAHEHHAA Ha 3eMJie I'pyIl-
na 3enéHbIX pacreHuit (oxkomo 250 TeIC. BHIOB),
HMeIINX IIBETKM, M3 KOTOPBIX IIOCJE OTIBeTa-
HHA 00pasyoTCA ILJIOJABI C CeMeHaMH.

Pacrenme ykpemisercad B IIOYBE C IOMOIIBIO
wopaa ©53 [@, KoTophlii, KaK AKOpPb, IIPOYHO
yaep:xuBaeT ero. COBOKYIHOCTb BCeX KOpHei pac-
TeHuss ob6pasyeT KopHeByr cucremy. B Heit pas-
JUYAIOT riiaBHbIH, OOKOBbIe H NIPUIATOYHLIE KOP-
au @54 . KopHeBble CHCTeMbl OBIBAIOT CTEpIKHE-
Beivu @55 — € XOpOIIO Pas3sBUTHIM TJaBHBIM
KopHeM (JIIONIHH, (Pacojb, OAYBAHYUK) M MOUKO-
BaTelMu 56 — ¢ HEIOPA3BUTHIM UJIM PAHO OTMIH-
PAOIINM I'JIaBHBEIM KOPHEM H XOPOIIIQ PA3BUTHIMH
IPUIATOYHBEIMHA KOPHAMH (pHC, IIIEHUIA, JYK).
MoilHasa KOpHEBAas CHCTEMAa He TOJBKO YIepiKi-
BaeT pacTeHHe B IIOYBE, HO H IIOIJIOINAeT U3 Heé
BOJIY ¥ PACTBOPEHHLIE B Hell IIUATATE/NIbLHBIE Bellle-
cTBa. ¥ HEKOTOPLIX PacTeHUii, HAaIpUMep y peau- BUOblI KOPHEMN
ca, MOPKOBH, CBEKJILI, U3 I'NIABHOI'O KOPHA H OCHO-
BaHHA nobera obpasyrmoTea KopHemaoasl @57 , Ko-
TOpPBIE CJAYKAT MECTOM 3aIaCAHHsA IMUTATEIbHBIX
BeIecTB. ¥ reOpruHa IMIATATEJIbLHEIE BeIl[eCTBa OT-
KJAaALIBAIOTCA B IPHAATOYHLIX KOPHSAX, KOTOpLIE
IIpeBpamiamTcsa B KopHeBbie muimku 58 .

CrepXHeBas

MNpuaaToyHble
KOPHU

bokoBkIe KOpHWX

naBHbIN KOpeHb
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Hexkoroprie TponnnyecKue ApeBeCHBIE PACTEHUs,
JKUBYIIHE HA 3aTOILIAEMBIX MOPCKHMHM IIPHJIH-
BaMu HobepeKbAX, 00pasyIOT AbiXaTelbHbie KOp-
Hu 59 , pacTylie BEPTHUKAJIbHO BBEPX. OTH KOp-
HHM, DOAHUMAJACH HaJ BOJOM WMJIN IOYBOM, IIOIJIO-
AT BO3AYX M CHADKAIT UM IIOJ3eMHBIE YaCTH
pacTeHudA. ¥ IPYTUX pacTeHU (HanpuMep, y TPo-
nUYecKoro 0aHbsAHA) — KopHH-moamopru ©60 .
Pacrenus co caabeiM cTedieM (HaonpuMep, IIJIHOIT)
¢ IIOMOIIbLI0 KopHel-nupuuenox ©61 DOTHHMAIOT-
csd BBepPX IO CT€HAM, CTBOJIAM pacTeHUIi-cocefein.

KoHUMK KOpHA HMOKDBIT KOPHEBLIM YeX/IMKOM
©@62 [, oH 3aIHIIAET KJSTKHU 30HBI JeJIeHUA OT
MeXaHMUYeCKHX IIoBpexaeHnii. KieTKku zoub1 je-
nenns ©63 [ DOCTOAHHO AeIATCA, JaBasd HAYAIO
BCeM KJeTKaM KopH#a. Haj 30HOH zmenennsa Haxo-
nuTes zoua pocra ©64 3. Eé KneTKu BeITArUBA-
TCA B OJIHHY, obecneunBasdg 3THM POCT KOPHA.
HexkoTopble KJIETKH eIlé NPOAOJIAKAIT AeIUTLCA.
B zone seaceiganua @65 [@ KIeTKH HADYXXKHOTO
cJiosi 06pasyT BLIPOCTHI — KOPHEBbIE BOJOCKH.
OHH BcachIBAIOT M3 IIOYBLI BOAY C PACTBOPEHHBIMH
B Hell MUHEPANBHBIMU CONMAMU. opHEeRbie BOJIO-
cuu 66 YBEIHMUYMBAIOT BCACBIBAIOIIYIO HMOBEPX-
HOCTBH KOPHS B COTHU pas. B 1ieHTpe KOpHA pacIio-
JIOXKEHBI IPOBOAAIINE TKAHU: APEBECUHA, 10 KO-
TOPOM TepeJBUTaeTCA BOJA C PACTBOPEHHBIMU B
Hell MUHepaJbHBIMHU BelllecTBaMu, U Jy0, II0 KO-
TOPOMY IepeMellalnTCA OpraiuYecKue BellecTBa.

s e BB BEBBDBR
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MOBET

Jpyrum BasKHBIM OpPraHOM PaCTEeHUS SABJIAETCH
nober @67 [@. Ou cocrout us3 cTedid, JUCTHEB U
oYeK.

Credens ©68 [J BLIHOCUT JUCTHA K CBETY, HaA
HEM pacrnoJaralTcd MOYKU, pa3BUBAIOIINEcH U3
HuX 60KoBbIe moberu, 1BeTKH U miaoabl. OH ciay-
JKHUT paACTeHUIO OIIOPOM, CBA3BIBAET MeXXKAY coboii
BCE ero 4acTH; Mo HeMy NepejiBUTraloTcsa BOJa, MU-
HepaJbHBIE U Opranudyeckue BerrecTea. 1o xapak-
Tepy pocTa cTediu OLIBAIOT NPSAMOCTOAIUMN, BHIO-
IMHMHCHA, HOJ3yYHMH, HemaswmuMmuca @69 O
u 7. 1. MoJsosible oHOMEeTHUE CTEOIU TUTLI CHAPY-
KU TOKPBITHI KOSKHIIEH, KOTOPAasA CO BpeMeHeM 3a-
MelaeTca MEPTBEIMU KJIeTKaMU HpoOku. Houia
u npodbra @70 — 5TO NMOKpOBHLIE TKaHu. llox
Npo0KOIl pacmoyaralTcAd OCHOBHAA TKAHbL U Jiy0
©72 , 10 KOTOPOMY TIEPEMEIIAIOTCH OPTaHUUECKUE
BellecTBa. Hapany ¢ TPOBOAAIIUMHU KJIETKAMH
B cOCTaB Jiy0a BXOJAT OJPEBECHEBIIME BOJIOKHA,
npunamomue creba0 OpodyHOCTh. [Ipesecuna
©74 — ocHOBHAA YacTh cTeb/sA, B €é cocTaB BXO-
OAT COCYAbI U MeXaHnuYeCKHe BoJIoKHa. Mexay ay-
60M U ApeBeCHHON HAXOLUTCA wamoOuii @73 —
cJioit oOpaszoBaTeNbLHON TKAHU, AEIAIHEeca KJIeT-
KM KOTOPOI JarmT HAYAJN0 KJeTKaM Jyba u
IpeBecUHBbI. B neHTpe cTebssa pacnoNoxKeHa cep/i-
nesuna 75, obpazoBanHAs KJIeTKAMM OCHOBHOU
TKAHU, BBITIONHAOINEH (DYHKIIUIO 3ariacaHus IMHu-
TaTeJbHBIX BEIIECTB.

HexoTopbie pacTeHus HapsAy ¢ HaA3eMHBIMU
UMEIOT TaAKMKe nojasemMusie noberu @76 , B KOTO-
PBIX OTKJIAABIBAIOTCS 3aNAaCHBIE BeIecTBa. OJTO,
HanpuMmep, wiaybuun @77 xKaprodend, KopHeruIile
©78 upuca.

KopHeBuLe npunca
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Jluer ©79 [ zapumaer Ha cTebiie O0OKOBOe IIO- BHEMHIEEIE:I_FEOEHME

JO)KeHre M OOLIYHO COCTOUT M3 JHCTOBOIM ILIa-

CTHMHKM, KOTOpasd NPUKPEIJIeHa K CTe0II0 € IIOMO-  YepewKoBbiii

b0 YepemkKa. JIucTha, He UMeIOIue Yepelika, ‘
HaspIBAOT cUAAYNMEU. HU)KHIOIO YacTh JiuCcTa Ha-
3LIBAIOT OcHOBaHHEeM. Ha HEM y HEKOTOPBIX pacTe-
Huil obpasyrwTrea npunuctHukn. OmHako He Bece
pacTeHHUd HMET NpuiancTHUKH., HeT nx, Hanpu-
Mep, V CHPEeHH W JIaHAbIIIa, a y JbHA, 3J04eH,
rBO3AHUKH HET YEPEIIKOB.

Pasnuuarorcsa JHCTHA M YHCJIOM JINCTOBBIX ILJIa-
CTHHOK Ha udepenike. Tak, JucTba 0epesnl, JHIIBI ' P
HMMEIOT II0 OAHOM JINCTOBOH ILJIACTHHKE — 3TO IIPO- 4
crpie aueTsa 80 . Y IucTheB pAOUHLL, ITUIIOBHH- \w&'
Ka Ha 4epellke HAXOAUTCS HECKOJIBKO JIUCTOBBIX  Cynaumit
ILIACTHHOK — 3TO CJIoMHbBIe JucTha 81 . M

B nucre npomcxomAT caoMHBIE IPOLECCHL JIbI-
XaHudA, o0pa3soBaHUA NHTATENbHBIX BEIeCTB, HC-
ImapeHus BOAbI. ¥ HEKOTOPLIX PACTEHHM JIHCTh:A
BUIOM3MEeHATCA (82 M BBINOJHSAKT HECBOM-
cTBeHHBIEe UM (QyHKIKUHU: konrwuxku 83 KakTyca,
Oapbapmca — 3aOIUTHYIO, YCHKH ropoxa 84 —
OIIOPHYIO: OHH YIEP:KHUBAIOT TOHKHH cTebeb pac-
TeHHUA B BEPTHKAJIBHOM IIOJOKEHNH.

ITlouka @85 — »oTO 3a4aTO4YHBIA moOer.
PasimnuaroT 1ucTOBEIE M IIBETOYHBIE MIOYKHU, B jI1-
CTOBBIX 3aKJOYEHBI 3a4aTKH OyayIiero credsa u
JINCTHEB, a4 B I[BETOYHBIX €IE€ M 3a4YaTKH I[BETKa
HJIY [IBETKOB. BecHOI ¢ HacTyIIJIeHHEM TeIlJia I104-
KN HaOyxaiwT, JOHANTCHA, H IIOABJIANITCA MOJIO-
Jble 3eJIEHLIE JIUCThdA, OYTOHBI IBETKOB: HaYyHHA-

. flucroBas
' nnacTuHKa

eTcs poct mobera. Pacnyckalouwasncs
noYyka KalrTaHa
JIMCTOBASA LLBETOYHAA
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COLUBETUA

Ilgerox ©86 [@ y OombInMHCTBA pPACTeHUH —
caMas ApKad U 3aMeTHasd ero uactb. OOBIYHO OH
COCTOHMT M3 BEHYHKA, 00pasoBAHHOI'O JIelMecTKa-
MH — cpocmuMucda (rabak, Hezabyaxa) uau pas-
genbHbIMA (A0J0HA, BHUINHA)., ¥ OOJBIIHHCTBA
pacTeHHI BeHYHK OKDPVKEH JAlIeJNCTHKAMH, 00-
pasymomumyn yameyry. OHa Taxske MOKeT OBITH
CPOCTHOJIMCTHON MJH pasfelbHOJAHCTHOH. Ya-
mIeYyKa ¥ BEHYUK COCTABIAIT ABOHHOM 0KOJIO-
nperEnx 87 . B IIpocTOM OKOJNIOIBETHHUKE BCE
JUCTOYKH OJHHAKOBLIE, KAK, HAIPAUMEP, Y TIOJb-
nasa. llBeTKHU UrpamT BaKHYIO POJIb B PASMHOMKE-
HHUH PacTeHH.

I'masrasa gacTe 1BeTka — nectus 88 M OKpPY-
skaromue ero rerunnky ©89 . Ilectur pacnosara-
erca B menTpe nserka. OH cocTouT W3 3aBsA3H,
cTonbuKa U peLabia. M3 sasaAsu mocie oObLIeHAA
¥ OILIOJOTBOPEHUS PAa3BHBAETCH IIJIOJ C CeMeHAa-
Mu. ThIUMHKA COCTOUT U3 THIYMHOYHOM HHUTH H
OLLIBHUKA, B KOTOPOM o00pasyeTrcd NBLIBIA.
KonuuecTBO IECTHUKOB M THIYMHOK B I[BETKAaX paas-
HBIX PACTeHHUII pasJUM4YHO, HO THIYMHOK Bcerma
Oonbmre. Bece wacTm mBeTKa pacmoJararTcs Ha
LBETOJMOKEe, KOTopoe Yy OOJBIIMHCTBA DPACTeHHH
ABJIAETCHA PACIIHPEHHOM YaCThI0 IBETOHOMKKH.

}o LipeTkuW, cogepxalline Kak NecTuk, Tak 1 TbIYMHKK, Ha-
3biBatoT oGoenonsimu 90 . Takue UBETKW UMeKOT
A6NoHsA, BULIHA, cMpeHb. LiBeTkn, cogepxalime Tonbko
NecTUKWM UM TONbKO ThIYMHKMK, Ha3bIBAOT pasaernbHo-
noneivn £ 91 . PacteHus, y KOTOPbIX pasfdensHononsie
LBETKM (ThIYMMHOYHBIE M MECTUYHbIE) HAaXoaaTCca Ha oa-
HOM pacTeHun (orypeu, TbiKBa), HA3bIBAOT OOHOMO-
MHbIMK 092 , a eUIM OHU PACNoNOXeHbl Ha pa3sHbIX
pacTteHusx (MBa, TONONL), TO TAKME PacTeHUA Ha3biBAKOT
asypomMmHbivu 93 . {;

IIBeTku Ha mOGere peiKo PACIIOIOMKEeHbI TOO -
HOYKe, KaK, HAIIpUMep, V TIJIbIIaHa UM HAPITUC-
ca. Ob6pIYHO OHM cOOpaHBI B IPYINBI, KaK V KJje-

} s Bepa, UPYIIH, acTpPhbl, KYKypyssl. Takymo rpymnmny
: éﬁfﬁ o IIBETKOB HA3LIBAIOT coupeTuen (94 .
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Ilnonsr ©95 pacTeHHi, KaK H I[BETKH, 04eHb pasHoobOpazHbl, OHn
oTIMYamTcA 1o (opmMe M pasmepaM, OKpacKe, KOJUYECTBY CeMAH
M MHOTHM JApyruM npusHakaMm. CTeHKa ILI0Ja — OKOJOILIOIHHE
©9% [0 — ofOpasoBaHa paspoclIeiicad ¥ BHIOM3MEHEHHON CTeHKOM
sdaBa3u. OKOJOIJIOAHUK MOKET OBITh CYXHM M COYHBLIM, MACHUCTBIM.
BryTpn 3aBaAsu HaxogATCA ceMmaszadaTEn ©97 (cemamouru). U3 aux
pasBuBaioTca cemMeHa. OcHoBHasA GYHKOUA ILIOJA — JTO 3aIMTa Ce-
MAH M MX paclpocTpaHeHue.

Tenepsb gaBaiiTe Mo3HAKOMHUMCA co crpoennen cevenn 98 . C ce-
MeHH HAaYMHAaeTCA YKI3Hb JI00ro IBeTKOBOI'0 PACTEHHMA — M TAKOT'O
MAaJIEHbKOTI'0, KaK 00JI0THAA PACKA, M TAKOrO T’HTaHTA HAIIIUX JIECOB,
Kak ny6. CHapyXu ceMsa NOKPBITO TOJICTON ceMeHHOI Kokypoii. OHa
3al[UIllaeT BHYTPEHHNE YACTH CEMEeHH OT BBIChIXAaHMA U MeXaHHuue-

CYXWME nnoasbl

OpHoceMAHHble MHorocemMaHHble

% KpbinaTtka
2 f (AceHb)

)

Bob (ropox)

CemMfAHKA
(nogconHe4YHukK)

Kopobouka
(nypmaH)

Opex
(newmHa)

Crpyuok
(cypenka)

3epHoBKa
(NweHwuua)

IKODOGOHKE!
(mak)




KoctaHka
(nepcuk)

OpHoceMsAHHbIe

KoctaHka (kanuHa)

COYHBLIE NNOAbI

(numoH)

Aropa
(cmopopuHa) o~ Abnoko

TelIKBUHaA =
(apby3)

Nomepaney,

MHorocemsiHHbI®

firopa
(Tomar)

- Aropa (KpbIKOBHWK)

(abnoko)

ToikBMHaA
(TbikBa)

TeikBUHa (orypeu)
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SHpocnepm Cemsapgons (WMTOK)

Moyeuka Crebenék

QOkononnogHMK
M KOXypa

—

Moyeuka

Ctebenék

Cemagonu

CTtpoeHue CrpoeHne
3epHOBKW ceMeHwn
KYKYpYy3bl daconm

cxkux mnoBpexxkgenuit. Ilog Koxypoil HaxoauTcda sapoasim 99 —
MaJeHbKoe Oyayiee pacrenbuiie. OH COCTOUT U3 3aPOABIIIEBOrO KO-
pelnka, crebelbKa, IOYeUYKH U ceMamoneit. Cemsamonu © 100 — 3To
IIepBble JINCThA 3apoAbIilia. ¥ BCeM BaM H3BeCTHOH (hacom uUX IBe,
OHHM XOPOIII0 Pa3BHUTHI, B HUX COCPEJOTOYEH 3amlac IIUTATEJIbHBIX Be-
mecTB. PacTeHusa, 3apoAbIIIN CEMAH KOTOPhIX UMEIOT IB€ CEMALOJIH,
Ha3pIBAIOT ABYI0JAbHBIMK (101 . 9TO, HAOpmMep, IOMHUIOP, AV0,
A6J0HA 1 MHOTHe Apyrue. Ho He y Bcex ABYI0JbHBIX PACTEHHH 3a1ac
IUTATENbHBIX BEelIleCTB HAKAIIJIMBAETCA B CEMAN0IAX. BOJIBIIMHCTBO
(Max, JUIIa, CHPeHb) UMEIT cemMeHa ¢ sHgocrnepmom ©102 @ (ot
IPEYECcCKOro «3HA0» — BHYTPH, «CIIEpMay» — ceMdA). ITo ocobas 3a-
macapinas TKaHb.

PacTenus, 3apoblll KOTOPLIX UMeeT TOJBKO OJHY CeMATO0I0, Ha-
3bIBAIOT OHOI0ALHEIMKY 103 . K HUM oTHOCATCA JIYK, UPHUC, PUC,
NIIeHUIa, IaJbMa, KaMBIII, OCOKa, OpXHaed, B TOM UHCJIe U PeJKHe
BHABI HAIIUX JE€COB — JI00Ka, ATPBIIIHNAK, BeHEepHUH HallIMauoK.

Ha pucyske ¢ nzobpakeHrneM CeMeHU KYKYPY3bl BUHO, UTO BUO-
HM3MeHEHHAas eJUHCTBeHHAd CeMANOJA — II[UTOK — OTIeJIdAeT 3HI0-
CIIEPM OT XOPOIIIO PA3BUTOHN IMOYEeUYKH. ¥ APYIUX OJHOJOJIBHBIX pac-
TeHHil, HAIIpUMep JVKa, 3HJ0CIepM B CEMeHH OKPYKaeT 3apOoIbIIIL,
a He IIpUJIeraeT K HEMY C OJHOH CTOPOHBI, KaK V 3JIaKO0B.

KopHu 1 noberu Ha3bIBAIOT BereTaTuBHbIMK oprasavu €104 (ot
JATHHCKOI'O0 «BEreTaTHUBYC» — PACTHUTEJIBbHBIN), a IBEeTKH, ILJIOABI U
ceMeHa — penpoayrTuBHbIME (105 (0T JATHHCKOrO «PENPOIYE-
THO» — BOCIIPOM3BeJeHNte).

' | Bonpocbl n 3agaHns

1. Yro Takoe opran? Kakme oprassl pacTeHWH BEI 3HaeTe?
2. Kaxwme oprassl o6pasyioT mober?
3. KakoBo 3HaueHHe KOPHA?




14.
15.

YewM cTep:KHEBAA KOPHEBAA CHCTEMA OTJIHUYAETCA OT MOUYKOBATOM?
V KaKuX pacTeHU CTepKHeBasi cucrema ?

Kakme cTpyKTYDPBI KODHA 00ecmedrnBaOT (PYHKIIMIO BCACKIBAHNA 7

Wz zapombIIeBoTo KOpPEmIKa ceMeHH (opMUpYyeTcs TIABHBIH KO-
peHb. MoryT iu GOpMHAEPOBATECA DACTEHUA, Y KOTOPEIX U3HAUAIE-
HO HET TJIABHOT'O KOPHS 7

Paccramxure o MEOI‘OOﬁpaBHH H CTPOEHHH JHCTLEB.

O0BsacHUTE, TOYEMY yIaJleHHe Y3KOro KOoJbIa Kopsel (1yda) y me-
peBa SBISETCA CEePLESHLIM MOBPEKACHMEM M MOXKET IPHUBECTH
K rubenu.

Kaxroe cTpoerne umeeT mBeToOK ?
Yro Taxkoe conBetue?
Yo TaKoe IO, KAKOBO ero 3HadeHMe?

ITouemy v MHOruX paACTeHHH HBETKH COOpAHBI B I'PYONOBI — CO-
IBEeTHA?

W3y4uB TEeKCT Ha c. 4D, BbIJEJIHUTE IIPABHUIA CXEMATHYECKOT0 M30-
OpakeHusa conBermii. HapucyiiTe caMOCTOATEJIBFHO CXEMY COILBE-
THA TPEATOKEHHOTO VUUTEJIEM PACTEHMA.

IlpegnoxkuTe IpyTHUe BAPHUAHTHI KJIACCH(DUKAINN TIOKOB.
HagoBuTe n3BeCcTHBIE BAM PACTEHHUSA, ILJIOIBI KOTODBIX A/TI0BHTHIL.

Breimonuure padory Ne 13 Ha c. 30 (TreTpanps nas nabopaTOpPHBIX
paboT H cAaMOCTOATEILHBIX HADIIIOMeHIIT).

'5 | PaGoTta c KOMMNblOTEPOM

ObpaTHuTech K 3JIeKTPOHHOMY HIpHIoKeHHUI0. UsyunTe Marepuan
U BRIDOJHHUTe 3amanusa T26—T43.

OpraH — 3TO 4ac(Tbk Tena, BbINOAHAKOLWaA OI'IPE,D,EHE‘HH}'IO qu'HKLLMIO.

Kaxgbit opraH umeeT onpegenéHHoe ctpoeHue, dopmy U pacronoxe-
Hue B opraHu3me. Mober, KopeHb, LUBETKM, NNOAbI C CEMEHaMKU — opra-
Hbl LBETKOBOro pacrteHus. Nober — 3TO cnoXHbI opraH, OH COCTOUT U3
ctebna, nucTbeB U noyek. KopeHb yaep>XXUBaeT pacteHue B noyee, obe-
cneyYvMBaeT ero BOAOW W MWUHepanbHbIMW CONAMU, MOXET CNYXUTb Me-
CTOM 3anacaHusi nNuTaTefibHbIX BewecT. MMaBHas QyHKUWSA NUCTbEB —
dpoToCUHTES, T. . 0Bpa3oBaHWe OpraHUYecknUx MUTaTenbHbIX BELLecTB.
Crebenb BbLIHOCUT NMUCTLA K CBETY, ABNAETCS OMOPOW ANA BCeX 4yacTen
pacteHus, cBsizbiBaeT Mx mMexay cobown, y psaa pacTteHuM BbiIMONHAET U
3anacaioLyto hyHKLMIO.
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BopoHa

BHYTPEHHWE OPTAHDbI
NTNLbI

Kunwe4yHmk
— \>enesa

™

BonoTHanA
AAryuwKa

N NN N YR

MopxenygoyHas

/ . OpraHbl M CUCTEMBI

OoOpraHoB X XUBOTHbIX

HKusHeneaTe IbBHOCTS MHOTOKJIETOYHOTO OPTaHU3-
Ma — KaK pacTHUTEJIbHOr'0o, TaK ¥ JKHMBOTHOIO —
HOAJEeP KHUBAETCA CJAKEeHHO padoToil pasnamd-
HbIX OPraHoB, KaMIbIH M3 KOTOPBLIX BBIIIOJIHSAET
onpepencunyo Gpyaxnun. Ogau oprannl obecne-
YMBAIOT OIIOPY TeJja, ero ABHKeHHudA, Apyrue 3a-
MIUINAIOT OT IIOBPEeMJAeHHI BHYTDPEHHHE YacTH
OpraHusMa, TPeThbH OTBEYAIOT 324 IIOCTYILJICHHE B
Hero NUTATeIbLHBIX BEIeCcTB, KUCIOPOoaa, YeTBEp-
Thle — 3a BBIJIeJIeHHe BPeAHbLIX BelnecTB. Taxkas
CIIeIHAIN3AIINA II03BOJAET Opramuamy sQ{dexr-
TUBHO (PYHKIITHOHUPOBaTh. CBA3ZaAHHLIE MEMKIY CO-
00i1 opraubl, 00beIUHEHHEBIe 0DOIIel paboToii, CO-
CTABAAIOT cucTemy opranos ©106 .

BuyTpu Tesla MO3SBOHOYHBIX JKHMBOTHBIX MMEIOT-
¢ ocobble IpocTpancTBa — mosocT. OpraHbl, pac-
TOJI0KEeHHbIE B IIOJIOCTH, HA3BIBAIOT BHYTPEHHMMU.

PaccmoTpum, Kaxkue ke CHCTEMbl OPraHOB pa-
0oTarT B OpraHu3Me KUBOTHOTO.

BHYTPEHHWE OPTrAHbI NArywKm

Nérkoe

MevyeHb

CeMeHHUK
KuiweyHnk

ny3blpb
MNMopxenynoyHas
xenesa




BHYTPEHHWE OPFAHbI PbIBbl

XKenyaok

MnaBaTenbHbINA
ny3blpb
MNouka

XKen4yHbli Ny3bipb

Cepaue| /| 777 J ~—

MeyeHb

MALLEBAPNTENBHASA
CUCTEMA JOXAEBOIO

YEPBS 5
B numesapurensnoi cucreme @107 B opone-

XOJWAT NepeBapUBaHUe MUY U BCaCchIBAHUE IIUTA-
TeJbHBIX BEIeCTB B KPOBb. ¥ XOPOIIIO U3BECTHOIO
BaM MJOXKIEBOr'0 UYepBA 2Ta CHCTEMAa COCTOHUT M3
pTa, rJI0TKH, THIeBosa, 306a, MYCKYJIHUCTOTO JKe-
JyAKa, KUNIeYHUKa, aHaJbHOro orBepctTusa. Ilo-
cJeloBaATEeNbHO TIPOXOJA MO OTJejiaM MUITeBapH-
TEeJIbHOW CHCTEMBI, IHUINA IIpeTeplieBaeT II03Tall-
HbIE UBMEHEHUA.

3axBadyeHHBIH YepBEM KYCOYEK JHCTa Yepes
TJIOTKY W IMINEBOJ HOCTyIaeT B 300, e YBIAXK-
HAeTcA. 3aTEeM B MYCKYJIMCTOM KeJyJKe OH OCHO-
BaTeJBHO IIepPeTHpPAaeTcd, IIpeBpalladch B Kalllu-
meobpasuyio maccy. IlepesapuBanue U BcachIBa-
HUEe IIHUIIH IIPOMCXOSHUT B KHIIEUHHKe. 3Jech
CJIOJKHBIEe BelllecTBa IIUIIK IIpeBpalnawmTca B 00-
Jee IPOCTHIE, PACTBOPHUMLIE BEI[eCTBa, KOTOPLIE
BCACHIBAIOTCS CTEHKAMHM KHMIINEYHHKA H HOCTYIA-
! 10T B KpoBb. HernepeBapeHHbIE OCTATKY MHIITH BbI-
KuleyHuk BOIATCH HAPYIRY Uepes aHAJILHOE OTBEepCTHE.

XXenyaok

HoxpaeBon 4epBb

iy
s g
™ mr g wE W U 3 : AR NN
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CUCTEMbI OPTAHOB >XBOTHbIX

KpoBeHocHasa cucTemMma

ObixaTenbHad cucTeMa

JUIILTLE

XKabpel pbibbI i Tpaxen HacekoMoro Nérkue narywku

BbigenurenbHaa cucrema 3aay

Ckenet Kpbina
ronyos

Ckener
TPUTOHA

L N N NN N NN
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Kpoeenocnas cucrema @108 [ coabcaer Bce KpoBeHocHas
OpraHbl KUBOTHOIO HNHUTATEJbHBIMH BeIlleCTBAMH cncTema
M BEIHOCHUT H3 HUX HEHYKHbIE U BpeJHbIe BEIIIeCT-
Ba. ¥ MHOI'MX OPraHM3MOB KPOBEHOCHAadA cCHCTeMAa
y4acTByeT U B niepeHoce razos. Hanpumep, v pbi0
KPOBEHOCHAA CUCTEMA COCTOUT U3 IBYXKaMEPHOT0
cepana u cocymoB. Cokpainmaschk, cepiile OIpOTaJ-
KHBaeT KPOBb OO cocynam. B :xabpax oHa oTmaeT
VIVIEKUCJBIN ras U HachIlaeTcd KUCJIOPOAOM, KO-
TOPBINA 3aTE€M PA3HOCUT IO OPraHU3MYy.

Cucrema opranoe asixanusa 109 ocyimecTs-
JdgeT 00MeH ra3oB B OPraHU3Me, T. €. HOCTYILIeHHEe
KHCJIOPOJA ¥ BhIZieJIeHue yIieKucJsoro raza. Crpo-
eHHe bIXATeJIbHOM CHUCTEeMBI Y PasHBIX KHUBOT-
HBIX pasindHo. Hanpumep, y HAaCEKOMBIX 9TO CHC-
TeMa TOHKUX TPyDouYeK — Tpaxei, v pei0 — Kab-
PBI, YV MJIEKOIHUTAIOIUX — JIETKHE.

BeinenurensHan cucrema ©110 BBIBOOUT U3
opraHuaMa BpeAHBIE BEIleCTBA — IIPOAYKTEL €ro
JKM3HeNeATEe/IbHOCTH. ¥ PAKOB 3Ty (GZYHKIHMIO BEI-
MOJHAET Iapa 3eJIEHBIX Kesie3, HAXONAIIUXCA B
mepeaHei 4acTHU roJOBOTPYAU, 4 ¥ HACEKOMBIX —
oco0Oble BRIJEIUTENLHEIE TPYDOUYKM, OOUH KOHEI
KOTODBIX OTKPBIBAETCA B KHUIINEYHUK, A OPyroi
cJIeII0 OKaH4YMBaeTcA B moJioctTu Tesa. Oprassl Bel-
JeJIeHUs PeI0 M APYrUxX IIO3BOHOYHBIX — IIOYKH.
B cocTas BeIiEIUTEIBHON CHCTEMBI IO3BOHOYHBIX
BXOOAT TaKiKe JBa MOYETOUYHHMKA, MOYEBOH IIy-
3BIPh M MOYEHCIIYCKATEeJAbHBIN KaHal.

Onopro-geurarensHas cucrema @111 vy Ios3so-
HOYHBIX XUBOTHBIX COCTOHT H3 CKeJeTa U IIpu-
KPeILIEHHBIX K HeMy Mblmn, Crener © 112 mpu-
Iaet Teny GopMy, CAYKUT €My OIIOPOI, 3alfuIia-
eT ero BHYTPEHHHE OpPraHbl OT IIOBPEKJIeHUA.
Bnaromapa coxkpammeHuaM mbimii €113 KHBOT-
HOEe MOKEeT aKTHUBHO IIePEeABUTATHCA.

IbixaTenbHas
ciucTema

Boigenurtens-
Hasa cuctema

OnopHo-
OBUraTensHas
cuctema

Mneyeson
cycTaB

JlokTeBon
CycTaB

(N N NN N N N
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crMcrema
nnaHapwvm

HepsHas
cicTema

rmapsbl

ER@

Bce uactu KHUBOro opranuamMa — KJIETKI, TKa-
HH, OpraHbl, CHCTEMLI OpPraHoB — paboTaioT co-
rJIacoBaHHO, KaK emuHoe neaoe. Taxkas coriaco-
BAHHOCTL [JOCTHUraeTcA IIpeXkae Bcero Oiaromaps
JedTeJbHOCTH HepBHOM cucremsl © 114 . Y rujpsl
OHA COCTOUT M3 pa3bpPOCAHHBIX II0 TEJIY HEPBHBIX
KJeTOK. ¥ ILIOCKHX YepBel NJIaHapuil — U3 CKOII-
JIeHHiI HEPBHLIX KJETOK, KOTOphbie 00pa3yioT map-
Hble I'OJIOBHBIE VY3JIbl, OTXOIAIIHUX OT HUX HEPB-
HBIX CTBOJIOB M MHOTI'OYMCJEHHBLIX HEpPBHBLIX OT-
BerBaeHuit. Camasa ciioXKHas HepBHAs cuUcTeMa y
HO3BOHOYHBIX: OHAa 00pa3oBaHa I'OJIOBHBIM U CIIMH-
HBIM MO3TOM M MHOT'OUMCJIEHHBIMY HEePBaMH.

B perynainuu 1eATeIbHOCTH OPraiu3Ma IPUHK-
MAaroT ydacTue ocobble XMMUUYECKIe BeljecTBa —
TOPMOHEI, KOTOPBIE BBHIAENAKTCA CIIeIUAIbHBIME
JKeJe3aMM, COCTABIAIOIIMME SHIOKPUHHYEIO CIC-
Temy ©115 . 'opMoOHEBI pa3HOCATCA IO OPraHU3MY
KPOBBIO, MX BbIZleJIeHHEe KOHTPOJHUPYETCSA HepB-
HOIi CCTeMOIi.

Cucrema oOpraHoB pasMHOMKeHHS (noJjoBasn
cucremva 116 ) obecneunBaeT BOCIPOH3BEIEHUE
opraumusmom cebe mojo0HBIX. OCHOBHOH YacCThIO
9TO#M CHCTEeMbl SBJAIOTCA IIOJOBBIE JKele3dbl —
AVYHUKH 1 CEMEHHHUKH, B KOTOPBIX 00pasyroTcs
[He3no ga3aHa II0JIOBLIE KJIeTKH.

H epBHana cucrema
yenoeeka

L B
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6.

| BOHPQC&I n 3agaHnA

Yro Tarkoe opran? Kakue opransl 4eJIoBeKa BEI 3HaeTe?
Yo HA3BIBAIOT CHCTEMOH OPraHOB?

Cocrasbre 1 3anonauTe Tadauny «CHcTeMbl OPrafoB M AX (PYHK-
IMUA».

Baarogaps kakuMm ABYM cHCTeMaM OPraHu3M paboraeT KakK eqiHoe
megoe?

Kakasa cucrema obOecrmeumBaeT ra3o00MeH B BamleM OpraHU3Me?
C Kakoil Apyroii cucTeMoli oprasoB oHa cBa3aHa? CBoil oTBeT 060-
CHYHTE.

OmopHO-ABHUraTeNbHAA CHCTEMAa COCTOHAT W3 ABYX dacreii. Kaxkas
YACTh ABJSETCHS HACCUBHOM, 4 KaKad — aKTHBHOM?

"g | Pa6oTa c KOMMNbIOTEPOM

ObpaTHTEeCh K 3JIeKTPOHHOMY HPHI0KeHHI0. M3yunTe MaTepHa
1 BEIMOJIHHTe 3aganmsa T44—T48.

lpynny cBs3aHHbIX Mexay cobor opraHos, BbiMOAHAOWMX oblwme

(yHKLMM, Ha3bIBAIOT CUCTEMOWN OpraHoB. Pa3nnuyatoT HEPBHYIO, OMOPHO-
ABUraTenbHyIo, NULLEBAPUTENLHYIO, KDOBEHOCHYIO, AbIXaTeNbHYIO, Bbije-
AUTENbHYIO, SHAOKPUHHYIO 1 MONOBYIO CUCTEMbI OPraHoB.
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OpraHmam
Cobupan 6epésoBbiit KaK eamnHoe uenoe

COK, Mbl 0bkpagbiBaem
pacTeHue, oTHUMas
y Hero Bofy

Muoroxmerounsiii opranusm @117 @ npexcras-
JsAeT co00l COBOKYIIHOCTL CaAMBIX Pa3JIAYHEIX Op-

TR i e raHoB, AeATEIbHOCTh KOTOPLIX TECHO B3aHMMOCBA-
BeLLeCcTBaMu. 3aHa. Hapymrerne paboTel o4HOTO U3 HHUX ceidac
Takue 6epésbl YacTo JKe OTpasKaeTcs HA JeATeJbHOCTH JAPYIUX U BCEero
SOHEIOT W 3aCbiXadOT oprasHvMa3ma B I1eJIOM.

IMuiesapurenbHad cUcTeMa KHBOTHBIX obec-
IMeYruBaAET OPraHHU3M IIHTATEILHBIMHA BeIlleCTBAMH.
JIroboe HapyllleHHe MIPOIECCOB IIepeBapUBAHUA

) WJIH BCACLIBAHU A CKa3bLIBaeTcA Ha paboTe Bcex op-
}d TAHOB: He MMoJYyYaa JOCTATOYHOTO0 KOJHUUYEeCTEA ITU-
TaTeJIbHBIX BelllecTB (a BbI 3HAeTe — 3TO CTPOU-
TeJILHLIA MaTepHUal W SHEeprud), OPpraHusMbl 34-
MEeIIAIOT POCT, Y HUX HApPYIIIaeTcda BO300OHOBIeHHEe
CTApPBIX MK YTPAueHHBIX KJIETOK, CHHIKaeTcd
AKTHBHOCTE. A 00Jie3Hb MOYEK MOMKET IPHUBECTH
K OTPABJIEHHIO U TasKe ribelin opranusma.

Y 3en€HBIX pacTeHHii o0paszoBaHMe IIUTATEJb-
HBIX BEIIEeCTB B JUCTLAX HE MOKET IIPOMCXOIUTDH
0e3 MOCTYILIEHNA B HUX BOABI I MUHEPaJIbHBIX Be-
IECTB, KOTOPLIE IMOTJIOMIAKTCA U3 IIOYBEI KOPHEM
U IIOJATCA B JHUCThA 4Yepead crebeib. Jlroboe mo-
BpexKIeHNe KOPHA WM cTedJdA HapyIIaeT 3TOT
nponecc. B 1o e Bpemsa 0e3 mUTATEIbHBIX Be-
II[eCTB, KOTOpPhIe 00pas3yiTca B JIUCTLAX, HEBO3-
MOKeH POCT TKaHeil HM KOpHA, HA cTebdadA, a 3Ha-
YHUT — POCT BCETO PACTEHUI.

Bce yacTu opranmamMa — KJIETKH, TKaHHU, Opra-
HbI, CHCTE€MbI OPTAHOB — B3aMMOCBSA3aHBI MEXKIY
co0o#, HOIOJHAKT APYr Apyra, paboTamT corjia-
COBAHHO WU COCTABJIAIOT eJHHOE Iejoe. PacTeHHdA
U KMBOTHEIE — 3TO IIeJIOCTHBIE OPraHU3MbI.

Mepgepka,
noBpexaan KoOpHU
pacTeHuiA, MPUHOCUT
Hemanbi Bpeq,
cagjam v oropogam




OPFTAHWU3M KAK EOAMHOE LIENOE

PacTteHme XueoTHO®E

) B -
s

TKAHb

. L IT " ssl Was o
OcHOBHafa TKaHb l

OPTAH

i

CHUCTEMA OPFTAHOB
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' Bonpocbl u 3agaHnsa

1. IIpoamannaupyiiTe pUCYHOK Ha c. 57. YTo ABIAeTCH CTPYKTYDPHOI
1 PYHKIINOHANBHON e IMHAIIEH KUBOTO Opraumuama?

2. IlepeuncaurTe YPOBHH OpraHM3alyuy OpPraHU3Ma, HAYWHAS C MBI-
IIeYHOH KJIeTKH.

3. PaccmoTpuTe pUCYHOK Ha c. 56, 00bACHUTE, TOUEeMY IIOBPEXKIeHHAE
KODHS BBEIZBBIBAET YBANAHNE HABEMHLIX YACTEH paCTeHHU.

4. ,H(ORB.}KPITE Ha KOHKPETHOM IIDHMeEpPe H"eJ0BeYeCKOI'0 OpranMsMa,
q9T0 HapylieHmue paﬁo'rm OOHOTO B3 OPraHOB BIHUAET HA OeATellb-
HOCTBb BCEro opraHmusMa.

S. Oﬁ'B.HCHHTe, KaK BJHAET Ha pacCTeHIMe IIOBpeXEIeHHue JIMCTHEEeB Bpe-
AUTETAMI.

6. Kaxk ObI BbI IOCTYIHIN, €CJIH OBI BAM OPEIJOKUIN CXOIUTH B POITY
3a bepesoBeIM cokoM? O6BsACHUTE TOUEMY.

7. Mo;XKHO M TOPCTH OPEX0OB HA3BATh eIWHBIM IenbiM? OQOBACHHUTE
moyeMy.

‘f@ | Pa6oTta ¢ KoMMnbioTEpPOM

ObparuTech K 9JIeKTPOHHOMY TPUICKeHNI0. M3yunTe MaTepua
1 BeIDOJHUTe 3amanud T49—T50.

MHOroKneTo4YHbIN OpraHUsM — 3TO COBOKYNHOCTbL pa3nMyHbLIX opra-
HOB, AeATENIbHOCTL KOTOPbLIX TECHO B3aMMOCBA3aHa. Bce wactn opraHuama
DEGOTaIGT CcOornacoBaHHO U COCTaBNAIOT eanHoe uenoe. Jlioboe Hapyuie-
HW1e paGOTbI OTAeNbHOro OopraHa OTpaXaeTcd Ha OeATe/IbHOCTU ApYyrux
1 BCero opraHM3mMa B Uenom.



9 =« YTO MbI y3Hanu
O CTPOEeHUM
JXMBbIX OpraHU3mMoB

OCHOBHBIMH CBOMCTBAMM MKWBOI0 ABIAOTCA 00-
MEH BeIlecTB, MUTAHUE, NAbIXaHUe, BbIJEJEHUE,
IBUXKEHHe, pPa3paXUMOCTh, POCT M pa3BUTUE,
CIIOCOOHOCTE K PA3SMHOMKEHUIO.

CxoacTBO B CTPOGHHU M XHMHUYECKOM COCTaBe
JKMBLIX OPTaHM3MOB YKa3bIBAeT HA eJUHCTBO HX
npoucxokgenuda. CaMBIMI pacIlIpOCTPaHEHHBIMU
Ha 3eMJie 3JIeMEHTAMMW SABJIAKTCA KHCIOPOX, YI-
Jepoj, a3orT U Boaopon. OpraHm3Mbl COCTOAT U3
MHHepaJIbHBIX (BOJa, MUHEPAJbHLIE COJIN) 1 Opra-
HHUuecKuX (Denxu, >KUPLI, YIJIeBOIbl, HYKJIEUHO-
BbI€ KMCJIOTHI) BEIlleCTB.

Bce :xuBnle opranmsMel Ha 3eMJle UMEKOT KJje-
TOUHOEe cTpoeHue. KieTka — eIMHHUIIA CTPOEHHI
OpranmaMa.

OCHOBHBIMHY YACTAMHY KJIETKU SBJISIOTCA MeMO-
paHa, IUTOIJIa3Ma U A/po. ¥ PAaCTUTENbHBIX KJe-
TOK 00A3aTeJLHBEIM DJEeMeHTOM ABJIAeTCA TaKiKe
KJIeTouHasa o00JouyKa. ¥ HEKOTOPBLIX OPraHM3MOB
Apa HeT, TO3TOMY TI0 CTPOEHUWIO KJIETKH BCEX JKHU-
BBIX CYIIECTB JIeNAT HA AAEPHBIX M JOAJEePHBIX
(GespamepHbIX). B XxpomocoMax cocpemoToueHa
HacJIeICTBeHHAaA HHPOpMAaIlusi.

B ocHOBe pasMHOMKEHHA M HHIUBHAIYAJILHOTO
Pa3BUTHUA NEXKUT AejieHue KaeTox. MuTos obecrne-
YHUBAET IIOCTOAHHOE KOJHUYECTBO XPOMOCOM BO BCEX
KJIeTKaX OpraHmsMa, a B peayJjbTaTe Meiios3a obpa-
3YIOTCA KJIETKH ¢ OJJMHAPHBIM HA00pPOM XPOMOCOM.

XKmBoTHaa kKneTka

PacTutenbHan kneTtka

KneTka rpuba

$ooveonee
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Tena MHOrOKJIETOYHBIX KUBOTHBIX COCTOAT M3 TKAHEH. ITO I'PYII-
bl KJIETOK, CXOAHBIX II0 CTPOEHUIO, BEIMOJHSAINUX OJAMHAKOBYIO
paboTy B COEAMHEHHBIX MEXKAY CO00I MeKKJETOYHLIM BEIeCTBOM.
B pacrenusx pasiuuarT 00pasoBaTelbHYIO, OCHOBHYIO, IIOKPOBHYIO,
MeXaHHYEeCKYI0 U IIPOBOIAINYIO0 TKAHH, V }KUBOTHBIX — BIHTEINAb-
HYI0, COeqUHUTEJIbHYI, MBIIIIEYHYIO 1 HEPBHYIO TKAHH.

Opran — 9To 4acTh TeJia, BEINOJHAIONIAA OIIPeeJIEHHYIO padoTy U
MMeIOoIIas oIpee/IEHHYIO (hopMy, CTPOEHUE U MECTOPACIIOJIOMKEeHHE.

IloGer, KopeHb, IBETOK, ILIOM C CEMEHAMH — 3TO OPTraHbI pacTe-
Huii. [Tober — 2T0 CI0KHEBINA OPraH: OH COCTOUT M3 JIHUCThLEB, IOYEK U
cred/isi. KopeHb yaep:KuBaeT pacTeHUe B II0YBe, oDeclieuMBaeT II0-
CTYILIeHVE B HEro BOABI 1 MUHEPAJAbHBIX cojieii. B nucThax odpasy-
oTcA mUTaTeabHbIe BelecTBa. Crebesb BEIHOCUT JIUCThA K CBETY,
CIAYKHUT OIIOPOI JIJA BCeX YacTel pacTeHU:dA, CBA3LIBAET UX MEKIY
coboii. ¥ pAma pacTeHUH mo0er M KOPEHDb BBINOJHAIT 3alacaiollne
QYyHKIIUHU.

CucremMa opralos — 9TO I'pyIila OPTAHOB, CBA3AHHBIX 00Iel pa-
0oTOil. ¥V KMBOTHBEIX DPA3/MMYAIOT HEPBHYIO, OLMOPHO-ABUraATEABHYIO,
[IHIEBAPUTEIBHYIO, KPOBEHOCHYIO, IbIXATEIbHYVIO, BBIIEJIUTE/h-
HYIO, 9HIOKPUHHYIO U [OJOBYIO CHCTEMEI OPTaHOB.

Kaerxku, TKanu, opraHsl, CHCTeMbI OpPraHoB paboTarnT corJgaco-
paaHO. Opranuam — eqUHOE IIeJI0e.

OCHOBHbI€ MOHATUS TEMbI

® o6MeH BellecTB ® MuUTO3

® nuTaHue ® Meno3

¢ AbiXaHue ® TKaHb

® aBUMKeHne ® MeXKNeToYHOoe BellecrBo
® pazapayduMocTb ® opraH

® pa3sMHOXeHue e nobGer

® pocr ® KOpeHb

® pa3BuTUE ® nucr

® opraHuYecKue BellecTBa ® crebenb

o Benkwn ® UBeTOK

@ XMpbI e nnop

® yrneeopfbl o cems

© HYKNEeWHOBbIE KUCMOTbI ® 3aBfA3b

® asor ® cemMA3avaToK

® Kmcnopopg ® ThIMMHKA

® Bopjopon ® NbinbUa

® yrnepopg ® 3apopbiw

® MmembGpaHa ® 3HAOCNEepM

® XpomMocoma ® CUCTemMa OpraHoB
® Xpomarupa ® ropmMoH




XuszHepearenbHOCTb
OpraHM3MOB

10. Mutanre 1 nuniiesaperne. 11. ObixaHwe

12. TpaHcnopT BeLeCTB B OpraHn3me

13. BoloeneHue. 14. OOMeH BelecTs U 3HEpPrn

15. Ckener — onopa opraHmsma. 16. [1suxeHue

17. KoopavnHaumsa 1 perynauus

18. becnonoe pasmHoxXeHne

[ 19. MonoBoe pasmMHOXeHWe KNBOTHbIX
20. MonoBoe pasMHOXeHue pacteHuin / /-

21. Poct v pa3euTMe pacTeHnin 72

22. PoCT ¥ pa3BUTKE XKMBOTHbIX

23. Y10 Mbl y3HaNIM O XMU3HeOeaTe/lbHOCTKM OpraHn3MoB
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nnogax n BHAOMBMEH&HHHX

BEereTaTUBHbIX OpraHax
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]l « MurtaHune
" nuujeBapeHune

Bce xuBBIe OpraHU3MBbI IIUTAKOTCA, U 3TO IIOHAT-
HO: IHMIA COAEP:KUT XMMHUEeCKHUe BelllecTBa, He-
00XomMMBIe JJIA CO3TAaHHsA HOBBIX KJIETOK U obec-
ImeYyeHUA SHEPTrHel IIPOIeccoB, IPOUCKXOAAIINX B
opranuame. [Turanne ©118 [J — aT0 HIpoIriecc mno-
JIyUeHHsA OpraHM3MAaMHM BelllecTB U sHepruu. Hc-
TOYHHMKOM SHEPTHH [IJIA HOJABJIAKIIET0 00Jb-
IIMHCTBA OPTAHU3MOB HA HAIlle# IaaHeTe ABJsIeT-
ca Comuine. ConHeuHasi SHePrus NOCTYIIAET HAa
3eMJIIO B BUJle TeIia U cBeTa. V3 Bcex Hacedro-
HMIUX 3eMJIII0 KUBbIX OPraHU3MOB TOJLKO 3eJIE€HbIe
pacTeHUsA MOT'YT HMCIIOJb30BATH COJTHEUHYIO 2HEp-
rui0 HelocpelcTBeHHO. Kak ke 9TO IPOMCXOAHUT,
KaK OHU ITATAIOTCA?

PacTenunsa He MMeOT cIlelMaJbHON ITHIIIeBapH-
TeJbHOM CHCTEMEI, TAK KaK IMTATeIbHEIE BEeIIeCT-
Ba 00pasyoOTCA YV HUX HENOCPEeIACTBEHHO B KJIET-
Kax aub0 OpPOHMKAKIT B HUX uUepe3 KJETOYHLIe
MeMmOpaHbl. BolbUIMHECTBY pacTeHU# CBOMCTBEH-
HO mouBeHHoe ©119 @ U Bo3AVIIHOE NMUTAHHE
©120 . IIpy moyBeHHOM MMUTAHUHA PACTEHHS C TIO-
MOIIbIO KOPHA IIOTJIOIIAIOT BOAY U PACTBOPEHHLIE
B Hell MUHEpAJbHBIE BellecTBa, KOTOPLIE II0 IPO-
BOJOANIAM THKAHAM II0JAI0TCA B JJUCThA.

B senéHbIX JUCTBAX €CTh CHEIlHAJLHEIE IIelie-
BUAHBIE KJIETOYHBIe 00pasoBaHUA — YCTBHUILA.
Yepes HHUX B KJETKY IIOCTYIIA€T BO3AYX, U3 KOTO-
poro pacreHue NJIA ITUTAHWUA HCIOJIB3YeT JIHUINb
YIJIeKHCablid ra3d. Xaopomnnacts: @121 JaHcTa co-
JepskaT 3eleHbld nurmMmesnT xjgopoduan. Ou obaa-
IaeT YAUBUTEIbHOH CIOCOOHOCTBHIO YJIABIHUBATH
COJTHEeUHYI0 3Hepruio. Mcemoas3ysa 5Ty SHEPruio,
pacTeHHA OYTEM CIO0MKHBIX XMMHUYECKUX HpeBpa-
IIeHUH 13 IIPOCTHIX HEOPTAHUYECKUX BEIlecTs 00-
pasyoT HeoOXOAUMEIE UM OPraHUYeCKHe BellecT-



Ba. ITOT nponecc HasplBawT horocuarezom @122 [ (or rpevecKux
cJI0B «(DOTOC» — CBET U «CHHTE3» — coenuHeHmne). B xome horocuu-
Te3a CoJTHeYHadA d9HePruA npeodpasyercd B XUMHYECKYIO, 3aKJIIOUYEH-
HYI0 B OpraimvecKux moJiexkysax. ObpasoBaBiineca OpraHudecKue
BelllecTBa U3 JIUCTHEB OTTEKAIOT B APYrHe YacTHU PACTeHHudA, I'e pac-
XOAYIOTCA Ha IIPOIECCHI JKU3HENeATEJIbHOCTH UJIN OTKJIAABIBAIOTCA
B 3amac.

IIpoiece poTocuHTE3a UMEET OrPOMHOE 3HAUYEHHE NJIA YKU3HU Ha
3eMe, TaK KAK MMEeHHO 3eJIEHbIe PacTeHHs, «3amacad» COJHEYHYIO
3HEPruio, AeJAKT eé NOCTYIIHOM /i APYTUX JKUBBIX OPraHU3MOB —
rpuboB, JKUBOTHBIX, YEJIOBEKA, 4 BBIJIEJISAEMbIil IIPU 3TOM KUCJIOPO]
HMCIIONb3YeTCd BCEMHU XHUBBIMUA OPraHU3MAaMU A AbIXaHUd.

Kucnopop

¥

a Yrnekucnbii

BospywHoe
nuTaHue

ConHeYHbIN
cBeT

BHyTpeHHee cTpoeHue
Xnoponnacra

MUHepankHble
__conum

)
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rii0, HAKOIJIeHHVIO B pacTeHnax. Onuu (K036I, OBIIBI, OJIEHH) HIOoeHA-
0T caMH pacTeHud, Apyrue (MBIIIIH, 0eIKH, KJIECTbl, CBHPHCTEIH) —
UX ILIOABI M CEMEeHa. OTO pacTHTeJbHOoAAHbIe skuBoTHBIe © 123 .
B cBo0 ouepenb, STUMU PACTUTEIbHOAAHBIMY MUBOTHBIMH ITUTAIOT-
ca xunmuaukn ©124 [@. K HuM oTHocATCA, HAIPUMEP, JHCHI, BOJIKH,
TUTPHI, ACTPeObI, COBBI, MHOTHE 3MeH.
% ECTb XMBOTHbIE, NoefaloLMe TPYMbl APYTMX XUBOTHBIX.
K Takum Tpynoegam OTHOCATCS MHOTMMe HaceKoMbIe, He-
— KoTopble NTULbl (rpudbl, BOPOHLI) U MNEKonuTawLme
g (rveHbl). Kpome Toro, MHorue 6akTepum, rpubobl Takxe
NMUTAKOTCA MEPTBLIMKW OpraHU3MamMn UNK MX pasnarato-
LMMUCA OCcTaTKamu.,
BcTpeyaloTca B MpUpOAe WM OpraHvM3mbl, Begywue co-
/' BMECTHOE CYLIeCTBOBaHMe, UX Ha3biBalOT CUMOUMOHTaMMK
(oT rpeyeckoro «CMMBMO3MCH» — COBMECTHas XN3Hb). Ha-
npumep, rpubbl — 3HaKkoMble BaM GopoBUKM, Noabepé-
30BMKM, NOJOCUHOBUKM M MHOTWE Apyr1ue — pacTyT OKO-
no onpenenéHHbIX pacTeHWi. ITo He cnydYarHo. FpubHK-
___ ua rpuba onnetaeT KOpHWM pacTeHWs U Aaxe BpacTaeT
/— BHYTPb €ro KNeToK: KOpHWU AepeBa MNnony4vatoT oT rpuba
AONONHUTENLHYIO BOAY U MUHepanbHble conu, a rpub ot
pacrteHrs — OpraHWYeckre BeLLecTBa, KOTopbleé OH, He
" umesn xnopodunna, caM CMHTe31poBaTh He MoXeT. ¢

\ -
=4 %—w HuTY rpubHuupbl onnetaioT
. KOPHUW pacTeHui

MHorue rpubsl pactyT
OKONo onpefenéHHbIX
hepeBbe

HekoTopkie
rpmbbl
nuTarTcs
MEPTBLIMUN
opraHmuamMamm




PACTUTENbHOSIHBIE
. XKVUBOTHBIE

BapaH, noxupatowmn
MbllWb

XUWHWKA

Kyk-nnaesyHeu,
3axBaTUBLINIA TPUTOHA
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XUNIHUKY BeTpedaTea U B mapcTee pactenuii. Ha Oegubix mou-
BaX, Ha bogoTax obmuTaeT pocsaara € 129 . 9To HebOJAbLIIOE PACTEHHE
JIOBUT HACEKOMBIX C IIOMOIIBIO KJIEHMKUX BOJOCKOB, KOTODBIE IIOKPHI-
BalOT e€ JUCThA. K HUM M IPUINOAIOT HEOCTOPOJKHEBIE HACEKOMEIE,
IpHUBJeYEHHEIE 0JIECKOM KJIeHKNUX KaleJeK caagKoro coka. OHu Bas-
HYT B HEM, BOJIOCKH ILJIOTHO IPHMKHUMAIOT »KePTBY K JIMCTOBOM IIIac-
THHE, KOoTopada, 3arnbasch, CXBaThIBaeT H00bI4y. BeIigenadercsa COK,
HANIOMHMHAIOIIUHN MHUIeBAPUTEJIbHEINA COK KHBOTHEBIX, M HACEKOMOE
nepeBapuBaeTcd, a IATATEJAbHEIE BEIeCTBA BCACBIBAIOTCA JIUCTOM.

Ha Gomorax pacrér m Apyroe XHIMHOE PACTEHHE — IIY3bIPYATKA
©130 . OHa 0XOTHUTCA HA MEJIKHUX PAKOO0OPA3HBIX C IOMOIILIO OCO0BIX
MENIOYKOB. A BOT BeHepuHa Myxo0a0Bxa © 131 CBOMMH JHCTBAMH-
4eNOCTAMM MOMKET 3aXBATHTEh [Jake MOJIOJIOr0 JATrYIIOHKA.
Henenrec © 132 — pacrenue, oburamwmiee B A3y, — 3aMaHuBaeT
HACEeKOMEIX B JIOBUHE JIMCThiA, MMEIOIIHME BHJ SIPKO OKPAIIEHHOT'O
Kyemuaa. OHM cHaOeHBI HEKTAPOHOCHBIMH KeJE3KaMH, BBIIE-
JAAKIAMA APOMATHBIA CAAAKWH COK, OUYeHb IIPHBIEKATEIbHBIN [IJI
Oyayuiux xeprB. Tesa sKepTB HCIIOJNB3YIOTCA XHUIITHBIMH PACTEHHUA-
MU He [Jid IOJIYYEeHUAA OPraHUYeCcKNUX BeIlecTB, a JJIs BOCIOJHEeHHUA
HeIoCTATKA MUHEPAJIbHBIX BEIecTB.

HeneHTec §

Nnct pocaHkmn
3aBopavuBaeTcs
BOKpYr Tena
HacekoMmoro

My3bipuaTka

OTpenbHbIE
[ONW NUCTLEB
ny3blpYaTKu
BUOOW3MEHEHbI
B MELOYKN —
CNOXHble
nos4ne
annapaTbl




Y XHMBOTHBIX €CTE Pa3JNYHBIE IPUCIOCO0/IEHU A, IOMOTAIOIIHe UM
norviomare nuiny. Tak, MeJIKHe pacTUTENIbHOALHBIE }KUBOTHbIE, IIU-
Tapniueca rpy0oil pacTUTENBHOM IUIEeH, MMEIT KpPeNKHe KeBa-
TeabHble opranbl ©133 [@. ¥V HaceKOMBIX, HIHTAIINHUXCA KUIKOH
nuiieii, — 0abouyeK — POTOBOM OpPraH IPeBPAaIEéH B COCYIni X000-
Tor ©134 .

Pan :KuBOTHBIX MMEIOT IPUCHIOCOOIEHUA AJA OTLEKUBAHUA IIHU-
mu. Hanpumep, ABycTBOpYATHIE MOJLIIOCKU, MOPCKHE KEJMYIN OTIE-
JKMBAIOT IIUIY — MHKPOCKOIHMYECKUe OPraHM3MEl — € IIOMOIIILIO
PECHHUYEK MU IeTHHKO00PAa3HEIX YCUKOB. ¥ HEKOTODPBLIX KUTOB 9Ty
(G YHKOMIO BBINOJHAKT POTOBBIE ILMACTHUHBLI — KUTOBBIA yc 3135 .
Habpas B poT BOJibI, KUT IIPOIEKUBAET €€ Yepes ILJIACTUHELL, 4 IIOTOM
3arJIaThIBAET 3ACTPSABINNX MeXXKIY HUMH MeJKHX pPaKkooOpasHEBIX.

Muaexonunrarpomnie KUBOTHEIE (KPOJMIMKHM, OBIIBI, KOIIKH, coDaKm)
MMEIOT X0POIII0 PA3BUThRIE 3y0bI, C IIOMOIIIBI0 KOTOPLIX OHU OTKYChI-
BalOT U IIepeTHparT nuiry. Popma, BeJIMUYNMHA M KOJHYECTBO 3y00B
3aBUCAT OT cIocoba MUTAHUA MKHUBOTHOTIO. .

-Q-g-':‘. ).‘ /

Babouka

pbIzyWMA Ky3Heuunk
. PportoBon |
xxannapaTrf

i

Cocylmin poTOBOM
annapat

o009 o0080
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B npupoze BerpeuaioTesa opraHU3MbL, KOTOPEIE 3a0MPAaIOT YV APYTHX
HeoOXoAuMble IHUTATEJIbHBLIE BeIleCTBA ¥ HHYEro He JalmT UM Bla-
MeH, — 9T0 nmapasutsl 125 . OHM LIEeJHKOM CYIIeCTBYIOT 34 CUET Op-
raimsMa-xosanHa. Ha MHOrMX »KHBOTHBIX IIOCEJAKTCA KPOBOCOCY-
IMe mapasuTbl — BIIIM, KJelnu, 0Joxu. BHyTpu opranuaMoB MOT'YT
o0MTATh HapasUTUYECKUE YePBU — aCKapPHUAbl, OBIYUI IleeHb U Ap.

Cpenu pacTeHUil TaKyKe BCTpedalTcs IIapasuThbi. Hanmpumep, us-
BECTHadA CBOMMM I'MTMaHTCKHMH IBeTKaMu paddaesus © 126 , KoTo-
pas obuTaer B TponnuecKkux jgecax IOro-Bocrounoit Asumu. Ilocenus-
IIMCh HA KOPHAX JIMaH, OHA TTUTAETCA TOJBKO 3a CUET COKOB pacTe-
HHUA-XO35HMHA.

ITumra, monas B OpraimuaM KHUBOTHOIO, B OOJILIIIMHCTEE CJIYYaeB He
MOJKeT YCBOUTLCA cpasdy. IloaToMmy oHa mogBepraeTca MeXaHUUYeCKOl
U XMMHYECKOIl mepepaboTKe, B pe3yJbTAaTe Yero CJIOMKHBIC Opranuye-
CKHe BelllecTBa IIpeBpaljaTcda B 0oJiee IIPOCTHIE, KOTOPLIE 3aTEeM
pasHOCATCA II0 BCeMY OPraHHu3MYy. JTOT IPOIlect nepepaboTKH MU
HA3LIBAIOT IIHIIeBAPEHUEeM.

KNBOTHbIE-MAPA3TDI

TaéxHbln

MocTrenbHbIA
Knon

Bbiumia ueneHb
(ronoeka ¢ npucockamm)

Ackapugabl S . T

(B B B I
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PACTEHUA-NAPA3UTHI MPUBbLI-MAPA3UTDI

PacreHue-
XO3AUH

. ; ManeHbkuUn
LWNANOYHbBIN
rpubok
acrtepodopa
pacTéTr

Ha cTapom
nnogoBom
Tene rpnba

rmbkue ctebnm nosunukn lNprcockn
obBKBalOTCA BOKPYT
pacTeHuA-Xo3fu1Ha

n obpasytoT

BHeApAloLWMecs _
B €ro TKaHu Npucockiu v |

3apasuxa TakK NNOTHO CpacTaeTcd C KOpHeEM pacTeHWA-X03AKHa,
HYTO UX HEBO3MOXXHO OTOPEAaTb APYr OT Apyra

Padpdnesnna
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» PaccMoTpuM, Kak MpoMCXoguT nulieBapeHue y npo-
CTEWLLINX, Hanpumep y aMmébbl. BcrpeTuB Ha CBOEM NyTr
GakTepuio WNY OOHOKNETOYHYK BOAOPOCHb, améba
MepgneHHo obBonakMeaeT AOObLIYY C MOMOLLbLIO NOXHO-
HOXEK, KOTopble, CNMBLWNCL, 06pa3yioT Ny3bIpék — nu-
LieBapuTenbHYIO Bakyonb. B Heé 13 okpyxaiowen uMTo-
nnasMmbl NOCTyNaeT MUILEBApPWUTENbHBLIM COK; Mop ero
BO3[EWNCTEMEM COAEPXMMOe Ny3blpbKa NepeBapuBaeT-
cs. O6pa3soBaBlMecA B pe3ynbTaTe NMTaTenbHbIE Belle-
CTBa Yepe3 CTEHKY My3blpbKa MOCTyNatoT B UMTONNasMy:
W3 HUX CTPOMTCA TENO XMBOTHOro. MNulieBapuTeNbHbIe
BaKyonuv C HerepeBapeHHbIMK OCTaTKamu MNepemella-
IOTCA K MOBEPXHOCTM Tena B Ntobom ero mecre. 34ech
OHW CNMBAKOTCA C HApYXXHOW membpaHoi, U Henepesa-
peHHbIe OCTaTKW BbITaNKMBaKTCA HapyXy.

CnoxHee MAET NepeBapyBaHve MWLM Y KULIEYHOoMNo-
NOCTHbIX. 3TO rMAPbLI, Meay3bl, Kopannel. NMyuwa — men-
KWe XMBOTHble, 3aXBaY€HHble WynanblamMmu ruapbl, —
nocTynaeT B KMLWEYHYK MONoCTb Yepe3 eAnHCTBEHHOe
OTBEpPCTWE, KOTOPOE CNYXXWUT Kak POTOBbLIM, TaK U aHalb-
HbIM. 34ecb NWiLa Nof BNMAHMEM 0cobbiX BELWECTB, Cro-
cobcTBYOWMX €€ nepeBapwWBaHUIO, pa3Menb4vaeTcs,
a 3aTeM nonafaeT B KNeTKWU BHYTPEHHEro cnos ruapsbl,
B KOTOPbIX M 3aKaH4YMBaeTca NuvuleBapeHne. Henepesa-
peHHble OCTaTKK BbiOpacbiBalOTCA HapyXy 4Yepes yxe
YNOMAHYTOE €IMHCTBEHHOE OTBEPCTUE.

Y Nnockoro 4epBa NMnaHapuu yXXe ecTb FMOTKa U KUey-

HUK, HO OTBEPCTWE, KaK 1y rmapbl, oAaHo. [o3Tomy, noka

MnaHapwua

KuiweyHan
nonocTb

Pa3BeTBNEHHbIN
KMLLEYHMK
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MALLEBAPUTENBHAA CUCTEMA COBAKH

MopxxenynoyHas xenesa

AHancbHoe
OTBEpCTUE -

KueyHuk

XKenygok

R T

nUUEeBapeHne He 3aKOHYUTCH, XXUBOTHOE He MOXEeT 3a-
rMOTUTbL HOBYIO XXEPTBY.

Joxnesoi YepBL MMeeT yXe Bonee CNOXHYIO M COBEpLUEH-
HylO MuWEeBapuTenbHylo cuctemy. HaumHaeTtcs oHa poTo-
BbIM OTBEPCTMEM W 3aKaHYMBAaeTCs aHanbHbIM, MO3TOMY
MuLLa No Heil NPoOXoAMT TONLKO B OAHOM HanpaeneHum —
yepes rnoTKy, nuileeog, 306, Xxenyaok U kuwedHuk. Mo-
3TOMY, B OT/IMYME OT NNaHapuu, OOXAEBOW YepBb NoTpe-
bnaeT NuLLy He3aBUCMMO OT NpoLiecca NepeBapyBaHUS.
MoaobHbIN MnaH CTpoeHUs NULEBAPUTENbHON CUCTEMBI
MMEIOT MHOrMe MHOIOKNeTOUYHbIe XXUBOTHLIE — OT KONb-
YyaTbIX YepBen Ao MnekonuTawwmx. NMuiesapuTensHan
cucremMa nozeoHo4HbiX 127 06bIYHO COCTOUT U3 po-
TOBOrO OTBEpPCTWUA, MOTKW, NULWEBOAA, Xenyaka, Kuwey-
HMKA WU aHaNbHOro OTBEPCTUA, a TAKXKe MHOTOUMNCIIEHHbIX
Kenes.

MuueBapwuTensHbie wenesbl () 128 BbigensloOT nuule-
BapuUTenbHble hepMeHTbl — BelllecTBa, ocbecneuymnBatowme
nepesapuBaHme nuun. Camele KpynHble Xxenesbl — Mne-
YeHb W Noaxenypo4yHas xenesa. B poTtoeon nonocrtu nu-
La U3menbyaeTcs U cMavyMBaeTca CNOHOW. 30eck nog Biuv-
AHUEM CNIOHbI U HaYMHAEeTCa Mpouecc rnepeBapuBaHug.
[anee oH npopgonxaeTtca B Xenygke. B kMweuyHnke nuwa
OKOHYaTeNnbHO MepeBapuUBaeTCda, M MUTaTeNbHble Belle-
CTBa BCACbIBAOTCA B KPOBb.

HenepeBapeHHbIe OCTaTKW BLIBOAATCA M3 OpPraHM3ma. (

PoToBan
nonocTb

Muwesop

NMUWEBAPNTENbHAA
CNCTEMA
NOXAEBOIo
YEPBA

o000 anee
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10.

11.
12,

BOI"IPOCI:! n 3agaHnnA

YTo Takoe nuTaHUE?

B uéM cyIIHOCTE IUIeBapeHusa?

B uém mpuHIUNWanbHASA PDASHWIA B MATAHWUYW DACTEHUN W KHUBOT-
HBIX?

CrnpaBennuBo M U3BeCTHOE BhICKa3bIBaHUe: « MBI Bce HAXTeOHIKH
pacrennii» ? CBoit oTBeT 0bOCHYHTE.

OmnpenennTe KPUTEPHH U CPABHHUTE BO3AYIITHOE 1 TOYBEHHOE TTUTA-
HUE.

HUcnionn3ysas OOTOMHUTENbHBIE HCTOUYHWKH HWHGOPDMAIHY, TOATO-
TOBBTE coobBIIIeHMe 06 UCTOPHUH OTKPHITHA (POTOCHHTERA.

Kakwme opraHu3MbI HA3bIBAIOT CHMOMOHTAMH?

CpaBHUTE OPraHU3M-CHMOMOHT M OPTaHU3M-TapasuT. YeM OHHU OT-
JTUYAIOTCA U UTO ¥ HAX 0011ero?

K kakoii rpynme OpraHW3MOB BbI OBI OTHECJIH YEeJ0BEeKa, MCXOIA
n3 ocobeHHOCTEH ero nmutaEua? IIpuBepuTe NpUMepPhbl OPraHU3MOB
¢ TAKUM THUIIOM MTUTAHUA.

Wcnonb3ysa JOTOMHUTENBHYIO JTHTEPATYPY U HHTePHEeT-PecypcCHI,
MOATOTOBETE CcOODIMeHMe HAa OJHY U3 TeM 1o BeIbopy: «PacTenmsa-
XANIHUKH », « PacTeHUA-TTapasuThI» .

ITpuBenuTe TpUMepbl BCEATHBIX KHBOTHBIX .

C uem cBsfizaHO MHOrooO6pasme IMPHUCIIOCOOJIEHHE K TMOTpebIIeHUI0
MHIITH?

'ﬁ | PaGoTta ¢ KOMMNbiOTEPOM

ObpaTuTech K 2JIEKTPOHHOMY IPHUIOKEeHNUID. A3yunTe MaTepHa
1 BeIDoHUTe 3agaHud TH1-T5H6.

MutaHmne — 310 npouecc I'IpMOﬁpETE'HMﬂ OopraHusMom HeobxoanmMblx

eMy BellecTB U SHeprun. dDoToCUHTEs — BO34yLiHOe nN1TaHue paCTEHIr‘lI;!.
3710 npouecc OﬁpﬂBOBaHHH B Xnoponnacrax opraHn4eckux selecrs M3 BO-
Obl M Yrnekucnoro rasa Ha CBeTy. ﬂpw qJOTOCMHTEBE‘ Bblaoensaerca Kicnopon.

l'lmu,eBapEHue — 3TO Npouecc npespalieHUd CNOXHbIX opraHU4eckKux

BewecTe nNn1K B Gonee npocrele, AOCTYNHbIE And YCBOeHWA OPraHM3MOM.



ﬂ ﬁ“ « [ObIXaHune

HabGniogaa 3a MalcKUM KYKOM, MOMKHO 3aMe-
TATh, KaK ero OpPIOIIKO TO YMEHbINAaeTcA B 00b-
éMe, TO YBeJIUYHBAeTCA. JTO [IbIXATEILHEIE IBI-
wenun ©136 . Wy geimuT. B ero opranuam
IPH BJOXeE IIOCTYIIAET BO3AYVX, COAEPIKAIIHIA KIC-
JIOPOJ, a IIPH BBIJOXE BBIXOJHUT BO3AVX, HACKI-
IIeHHBIA YIrIeKucabiM razoM. Ilpoucxoaur raszo-
obven 137 [0 Mexy OPraiu3MOM XKVKa 1 OK-
pyKalolei cpemoi.

JlBIIIaT BCe »KHBLIE OPTaHM3MEBI, TAK KaK JJA
OOAAEPKAHUSA KHU3HN HeoOXOAMMO IIOCTOSHHOE
MOCTYILJIEHMe KMCJIOPOJa, a 3alIacoB ero B opra-
Hu3Me HeT. K1caopos yuacTByeT B XUMHUUECKUX
mpolieccax paciellIeHHs CIOMKHBIX OpraHudec-
KHX BeIllecTB, B Pe3yJIbTAaTe KOTOPLIX BBIJEJAAeT-
cd SHeprusa, HeoOXoauMadA HAJA IHONJEp KaHUA
JKU3HeAeATe/ILHOCTH OPrainuaMa, ero pocra, IBH-
JKeHUdA, THUTAHWA, PASMHOMEHNA U MHOTHX APY-
T'HUX IPOIECCOB.

OnHOKNIeTOUHBIE OPraHW3Mbl — KakK pacre-
HUfA, TAK U KHUBOTHbIE — MIOIJIOIIAIOT PACTBO-
PEHHBIII B BOJAE KHCJIOPOI BCEil IMOBEPXHOCTBIO
CBOEro Teja. JTO CAMBINA IIPOCTOM THII [ABIXA-
uun — wiaerounsiin @138 3. O0pasyromuiica B
MIpOIeCCEe ABIXAHWUA YIVIEKHUCJBLINA I'a3d BBIIEJIAET-
cs CKB03b 0D00JIOYKH HEIIOCPEICTBEHHO B BOIY.

CxomHbIM 00pasoM ABIIIAT X MHOTHE MHOI'O-
KJEeTOYHBIE JKMBOTHBIE (KHIIEYHOIOJOCTHEIE,
IJIOCKKE YePBH), a4 CPpeH PACTEeHHI BCell IOBEepX-
HOCTBIO TeJia ABIIIAT BOJAOPOCIH.

YV 0ONBIIMHCTBA K€ MHOTOKJETOYHBIX KHUBOT-
HBIX M PDACTEHUH IJIA OCYIIeCTBJIeHUA razoodme-
Ha HMMEITCA CIeIUaJIbHbIe IIPUCIOCO0JIeHNA u
opragbl. ¥ IIBETKOBBIX PACTEeHHIH — 3TO yCTHLUILA
1 yeyesuurky © 139 . Yerbuia o0BIYHO pacIioa-
ralTCcA HA HUXKHeH cropoHe nucta. [Tepuoguuec-
KH TO OTKPBIBAsACh, TO 3aKPLIBAACH, OHU PEryJiH-
PVIOT IOCTYILIeHNHEe BOo3ayxa B aucrbA. Crebensn
PacTeHHA [OBIIIAT uYepe3 CIeHaJbHBIE OTBep-
CTUA CPEeJH KJeTOK TOJICTON M ILIOTHOW Hpob-
KH — YeUeBUUYKHU.

Berpeuarorea y pacTeHHE B JOIOJTHUTELHELE
IPHCIIOCODJIeHUA: TaK, V 0OJOTHOrO KHIIapuca,
PACTYIEero Ha NepeyBIaKHEHHON TOUBE, pPA3BU-
BAIOTCA AbIXaTelbHbie KOpHU © 140 .

ObixaHwne
amébbi

Kvcnopon *  Yrnekucneiii
ras

JIéroyHble MeLUKH
nayka

ras

J Kucnopop

ﬂ,bl){aTEﬂ bHEBI€ KOPHW
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Y KMBOTHBIX OpPraHbI JBIXaHMA O0YeHbL Pas3HOOOpasHEBI. ¥ 00Jb-
IIXHCTBA BOAHBLIX obuTaTeseii aTo xadpsl @141 — ocoOble pa3BeTB-
JIEHHBIE KOKHBIE BBIPOCTHI TeJsa. sHabpaMu gpiniatT pbliObl, MHOI'HE
MOJLJIIOCKH M WiieHucToHOorue. PasnuyaoT BHYTPeHHNE U HAPYYKHBIE
sKabpel. ¥ pbI0 BHYTPEHHUE »KaOphl. 3arjaTbiBad PTOM BOAY U IPO-
TaJKuBad e€ yepes kabepHBbIe Iesu, pbida co31aéT B HUX MOCTOAH-
HBIN TOK Boabl. sKa0phl IPOHK3aHbI MHOKECTBOM KPOBEHOCHBIX CO-
cynoB. U3 ombiBatoleit xabpbl BOJLI B KPOBb MOCTYIIAET KUCJIOPO,
a U3 KPOBU B BOJY yaajigeTcsa yrieKucabli ra3. HekoTopsle s KUBOT-
Hble, HammpuMep aM@uOMH, HAa PAHHUX CTAAHAX CBOEr0 PasBUTHUA
HMEIOT HAPY KHBIE KalphI.

CTPOEHME NErKUX

Tpaxesn , BpOHXM

KpoBb, HacbiueHHas
Kucnopogom
KpoBb,
T | HacbllweHHas

yrnekmcnblm
rasom

Kanunnsapel

JléroyHble
ny3bipbKiw

BOjie Kucnoposa e 40 pas MeHble,
Hem B--aTMCICEbepHDM BO3yXxe esPoeo0DOe
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Tpaxeun HacekomMoro CoBepIilleHHO HHAYE YCTPOEHA MbIXaTeJbHAA CU-
cTeMa y HaceKOMbIX. Ha HeKOTOPBIX IPyJHBIX U
OpPIOLIHBIX CcerMeHTax HX TeJla HUMEIT JblXa-
JIbIIa — OTBEPCTHA, OT KOTOPEIX BHYTPh OTXOLAT
BeTBAIMUecd Tpyoouku — rpaxeun 142 [@. Oam
0YKBaJIbHO IPOHU3BIBAIOT BCE Teso. Ilo aTum Tpa-
XedAM B KJIETKHU Tejla HaCeKOMOI'O IIOCTYIIaeT BO3-
JIyX, 00raThiii KUCJIOPOIOM.

HaszemHEbIe 103BOHOUYHBIE ABIIIAT JIETKUMU. ¥ HE-
KOTOPBIX KHMBOTHBIX Jgérxue €143 HMeOT BUI
AYEUCTHIX MEINKOB, MPOHUBAHHLIX OecuyucaeH-
HBIM MHOKECTBOM KPOBEHOCHBIX cocyoB. Hdueuc-
TOE CTPOEHUE MO3BOJAET YBEIUYUTHL BHYTPEHHIOI
MOBEPXHOCTH JIETKUX BO MHOTO pas.

Cpenu Ha3eMHBIX ITO3BOHOYHBIX €CTh MKUBOT-
HbIE, Y KOTOPBIX JIETKUX HET, HATpuMep 0ea3nérou-
Hble cajamManapsl © 144 , — OHU ABIIIAT KOMXKell.

HecmoTpsa Ha HATUYME CJO0MKHBIX OPTAaHOB JbI-
XaHUA, YV HEKOTOPBLIX IIO3BOHOYHBLIX HUMEETCA U
KOMKHOe JAbIXxanue ©145. V JATYIIKY OHO JaKe
npeobiaamaeT HAA JETOYHBIM, U TIPHU €ro Hapylie-
. HUM JATYIIKA ¢ HEIIOBPEXKAEHHBIMH JIETKUMU 110~
I(Mcnopop'( rubaer. JIBIIIAT KOXKeil U YeJIOBEK: y Hero Ha Jjo-

JIIO KOYKHOI'O ALIXaHUA NPUXOAUTCA OKoIo 1—2%

oT ob111ero 06 LEMA.
a0 OSOPOSOSTRDPRSOSOSISOTODTODPOETRST OSSO OSTDTRTOPREREPNYPOEOPTTPTTEPETE P TP RS
ycn:nua y BoNbLKWHCTBA paC!'EHHﬁ HaXogAaATCcA B KOXKUe Ha HUXHEWN CTO-
pPOHe NUCTOBOM NNacTUHKK. Yucno ux OrpoMHO. TaK, Ha 1 MM2 nucTa nogcon-
HEYHMKa UX MOXHO HacumuTaTb 0o 220, a Ha 1 mm2 nucta knéHa — ao 550. Ye-
pe3 ycTela pacTeHWA He TONBKO AbIAaT, Hepe3 HUX B IUCT noctynaeTt Heobxo-
HMMbIﬁ ans ¢IOTOCMHTEBE yrﬂEKHC.HbII:‘! ras 1 BblaenaeTca oﬁpaaosaamuﬁcn B
npouecce hoTocMHTE3a KUcnopod. PerynupytoT ycTbULia U Npouecc ucnape-
HWA BOObI. z [, T

YrneKucnbii

ras

ssscennee Kucnopog | v Yrnekucnein ras
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| BOHPOC&I n 3agaHnA

1. OOMeH KaKMMH ra3aM# MeXJIy OPraHN3MOM U CPeI0l TPOUCXOIUT
IIPU OBIXAaHIH ?

2. WUzyuuB TekcT nmaparpada, cocraBbTe obobmrariiyio cxemy «Opra-
HBI ra3000MeHA ¥ PACTEHUH U Y JKHUBOTHBIX ».

3. Ectp OpraHu3Mbl, KOTODBIM KHCIOPDOI He HYHEH, Ooiee TOro, OH
AJIA HUX FyﬁHTEJIeH. FJIE OHM HaxogAT YCJIOBHA OJaA CBOEero cylie-
CTBOBaHUA? BHHCHHTE, HCIIOJIB3YVA MJOIIOJMHHUTEeJABbHBEIE MCTOYUHHKH
HH(]JOPM&IIHH, 9TO 3TO 3a OPpraHu3MbI.

4. Kaxue ;KHBOTHBIE HMEIOT KOKHOE AbIXaHue?

9. O0BACHUTE, TOYEMY IIPH VBEJIUUEeHHH (HU3WIECKOH HATPY3KH YBe-
JUYHBAETCA HHTEHCHBHOCTE ABIXAHHA.

6. Kar ycTpoeHbI TéTKUE?
7. Ilouyemy narymea norubaeT IpH MepechbIXaHUHA KOMH?

8. Tlouemy gpIxaHWe — BaKHBIA ITPU3HAK BCEX JKHUBBIX OPTaHU3MOB?
Kaxosa ero poas?

*g | PaGoTa ¢ KOMNbIOTEPOM

Ob6paTHTech K 3JIeKTPOHHOMY IPHIOKeHNI0. MzyunTe MaTepuan
U BeIDOJHHUTE 3amanuga TH7—T61.

Bce xusble OopraHMsmbl gblllat. Mpu gbixaHuM ocyuwecrendeTcs raso-
obmeH: B OpraHuU3sM nocryriaeT Kucnopod, a U3 opraHU3Ma BblgenaerTcs
yFHEKMCJ'IbII;I ras. KMCHOPO,D, HEOGXO,EI,HM ansa pacwenneHus CNoXHbIX opra-
HU4YeCKMX BellecTB Ha 6onee NnpocThie. Boigensemas NMnpnv 3TOM aHeprua
Mncrone3yetcd opraHM3amMom gna ocywecteneHusa npoueccoe XunsHeped-
TensHocTn. OQHOKNEeTOUYHbIe OpraHnsmbl, KMWe4HoONonocrHblie, MHOrMe
HYepeuM Oblliat BCen NMOBEPXHOCTbLIO Terna. PaznuyaroT HECKONBKO TWMMOB
OblXaHUA: KneTo4yHoe, KOXHoe, TanEFIHOE, )KaﬁepHoe 1 Néro4yHoe.
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7 2. Tpaucnopr Bewecrs
B OpraHM3sme

Be1 yaxe sHaeTe, 4TO B JKUBLIX OPraHU3MaX IPOUC-
XOOAT CIOMKHBIE IIPOIIECCHI, B peayjbTaTe KOTO-
peIX obpasyroTcsas pasHooOpasHbIE BellecTBAa.
OOBIYHO OHM IEpPeABUTAITCA BHYTPU KJIETHKH OT
opraHoufa K OpraHouay, OT OAHON KJIeTKH opra-
HU3MAa K IpYTroii.

Ecnu mog MEKPOCKOIIOM PAaCCMOTPETE JIUCT 3JI0-
e — BOJHOTO PACTeHHUsA, BCTPEYalIIerocda B Ha-
IIUX IIPEeCHBIX BOAOEMAX, TO MOKHO 3aMETHUTh,
KaK XJOPOIJACTEI MeJeHHO IIepeMellalTes
©146 [@ BHOJb KJIETOYHOM O00OJIOYKH. 3TO YKA3LI-
BaeT Ha TO, UTO IMUTOILJIA3MA KJIETKU HAXOIUTCA B
JBUKEeHHH. JTOT Ipollecc obecreunBaeT mepeme-
IIeHHe B KJIEeTKe IIUTATeJbLHLIX BeIl[eCTB U I'a3oB.

I BusKeHMEeM ITUTOILIA3MBI IEPEHOCATCS BelecT-
Ba ¥ y onHOKJeTouHbIX. Tak, v amMeéon! IUTOMIa3Ma
IepeTeKaeT U3 OJHOM YacTH Teja B Apyryw. Comep-
JKaliuecd B Heil BelllecTBa IEePEMENINBAITCA H
PasHOCATCA II0 Bcell KieTke. Y HMHQPY30PUH-TY-
desbKM — TIPOCTEHIIETO C MOCTOAHHOM (hOPMOIi Te-
Jla — I[IepeaBMikKeHHe NHINeBaApHUTEeNbHOr0 IIy-
3pipbEa ©147 [J u pacupefejieHHue MHUTATEIbHBIX
BeIIeCTB [0 BCeil KJeTKe JOCTHUraeTcs HellpepbiB-
HBIM KPYTOBBIM JBHMKEHHEM ITUTOILIA3MEI.

Y MHOrOKJETOYHBIX OPraHM3MOB I[UTOILIA3MA
OJHOHM KJEeTKH He H30JHPOBAHA OT I[MTOIJIAa3MbI
Ipyroii, cocegHeill KJIETKHN MOJHOCTBIO: Uepes HMX
MeMOpaHBI MOKET CBOOOJHO IIPOHUKATH BOAA H
pacTBOpEéHHBbIe B He# BellecTBa. lluToriazmbr
PACTHTENbHBIX KJIETOK COO0IIAI0TCA MeK Ay cobDo
C IOMOIIBIO TOHYAHIINX KAHAJIOB, II0 KOTOPBLIM U3
KJIeTKH B KJIETKY MOTYT TaKiKe IIOCTyIaTh BOJAA
U IIUTATeIbHbIE BEell[ecTBAa.

Bonee akTuBHOe ImepeMellleHHE BeIIeCTB Y pac-
TeHUIl IPOUCXOAUT 10 IPOBOAAINUM TKAHAM. OTH
TKAHH 00PasyIOT COCYAHCTO-BOJNOKHUCTHIE IMYYKH
© 148 , KOTOPbIE IPOHU3LIBAIOT BCE pacTeHue, Co-
eIUHAA ero JyacTu — mnoberm, KOpHHU, IIBETKH H
naoabl. Boga 1 pacTBoOpéHHBIe B Hell MHMHEpAb-
Hble BelllecTBa IIepeJBHrarTcA B PACTEHHH OT
KOpHel K HAJi3eMHbBIM YaCTAM II0 COCYHaM JipeBe-
cuHbl © 149 , a oprasnuyecKue BelllecTBa — II0 Cii-
TOBUIHLIM TpyOoxam ayda @ 150 u3 JuCThHEB B IpY-
rve 4acTH PACTeHUA.



TPAHCIMOPT BELLECTB ST Y . Boaa
B PACTEHWUK = © M MVUHepanbHbie conu

OpraHumueckune
BellecTea

MonepeyHsiti cpes cTebna T e £ =R, YeThuya
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HE3AMKHYTAS
KPOBEHOCHAS
CUCTEMA

Cocyn Cepaue

MHorokJjeTodHsle }XKMBOTHBIE /IJId IIepeHoca Be-
IIeCTB NUMel0T 0co0ble cucTeMbl opranos. Tak, xo-
POIIIO0 H3BECTHBINA HOKIAEBOM YepBbh HMEeT pas-
BUTYH KpPOBeHOCHYI cucremy. OHa cocrouT u3
COCY/IOB, TI0 KOTODBIM IUPKYJIHPYET KPOBb.
Kposr pasHOCHT II0 OpranuamMy IIMTATEJILHEIE Be-
IIecTBa ¥ KUCJIOPOJ, BEIHOCHUT YIIEKHUCIBINA ras u
Ipyrue OpoayKThI pacrnaga. lposs €151 COCTOHT
U3 D0ecIlBeTHOH KUIKOCTU — ILJIA3MbI U KJETOK
KpoBH. ¥ MJIEKONUTAIOIIUX Pas3inyarOT KpacHLIe
u 6eJible KPOBAHBIE KJIETKH. KpacHble KPOBIHbIE
KJEeTKHM IIPUIAa0T KPOBU KPACHBIN IIBET, TAK KaK
B MX COCTaB BXOOHUT 0c000€e BEeIIeCTBO — IIUTMEHT
reMorJo0MH (0T IpeYecKoro «rema» — KpPOBb
H JJATHHCKOTO «rnobyitoc» — mapuk). Coenpunsa-
fACh C KHUCJIOPOAOM, IreMOIJIOOMH PAa3HOCUT ero Io
BceMy opranuamy. Takum o6pasomM, KPOBb BBLIIIOJI-
HAeT AblxaTelbHY0 QYHKIUIO. Belble KPOBAHbIE
KJIeTKHM BBIINOJHAKT 3allUTHYI0 (QDYHKI[UIO: OHU
VHUUYTOMKAIOT [OIABIIHE B OpranusMm 0OoJiesHe-
TBOPHbIe MUKPOOPraHusMsl. [[BukeHUe KPOBU 11O
cocymaMm obecrnmeuyrBaeTcsaA YV YepPBA COKpAaIlleHHEeM
«ceplen» — KOJbIEBLIX cocyaoB. OHU coequHA-
IOT CIIUHHON U OPIOITHON COCYAbI B @JUHYIO 3AMK-
HYTYIO KPOBEHOCHYIO CHCTEMY.

> Y HacekoMmbIX, MONMIOCKOB MO COCyAaM TeYET reMonnum-
tha (oT rpeyeckoro «rema» — KpOBb M NIATUHCKOTO «NUM-
tha» — uncTan Boga) — becuseTHas wnu 3eneHoBaTas
XWUOKOCTb, BbINONHAKOWAA QYHKLUKW, CXOAHble € dyHK-
UMAMK KpoBU. X KpOBEHOCHAas CUCTEMA COCTOUT U3 CO-
cynoB v cepaua. M3 cepaua remonumMda nocrynaer B Co-
cyabl, @ U3 HUX U3NMBAETCA B MPOMEXYTKIM MeXxay opra-
HaMu — B MOMOCTb TeNna. 3aTeM OHa BHOBb cobMpaeTca
B COCyAbl M NOCTynaeT B ceppue. Takas KpoOBEHOCHas
CUCTeMa HasblBaeTcs He3aMKHYTON.
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MpaBoe
npegcepgue

MpaBbii
xKenyaouek

NeBoe
npepcepawve

NeBbln
xenygouek

YETbIPEXKAMEPHOE CEPJLIE

¥V II03BOHOYHLIX XHMBOTHBIX, K KOTOPBEIM OTHO-
cAaTest peiObl, 3eMHOBOJHBIE, TTPECMBIKAKOITHAECH,
OTHIBI ¥ MJIEKONUTAIOINHE, KPOBEHOCHASN CHueTe-
via © 152 ycTpoeHa 1o efuHOMY «ImiaHy». OHa 3a-
MKHYTadA, COCTOMT U3 COCYI0B U XOPOIIO PA3BUTO-
ro cepaua. Cpenu cocyloB pasjivyarT aprepun
153 , HecyIe KPOBHb OT cepala, sennt 154,
HecyIIue KpPOBb K CepAly, U MeJlbuaiilnue co-
cyabl — wamuaaapsl @155 , KoTopble OYKBAJIbHO
HIPOHUSLIBAIOT BCE TeJI0 *KUBOTHOTO. (BemomuuTe:
CTOUT MOPAHUTHL Majell, U IIOABUTCA KallejlbKa
kposu!) MeHHo B KamuaaApax IPOUCXOIUT 00-
MEeH BellleCTBAMH MEXKAY KPOBbIO U TKAHAMH.

Cepnue ©156 [@ cocToMT M3 KaMep — IIpeacep-
AU U JKeJNynouKoB. B mpeacepausa Kposb cobu-
paeTcsa W3 BeH, 3aTe€M IMOCTyNaeT B MeJYyI0YKH,
a COKpAaIlleHUs JKeJIyA0YKOB BBITAJIKHMBAIOT €&
B apTepH#, I10 KOTOPBIM OHA CHOBA PACXOIHUTCA
o0 BCeMY Teay, pasHocA KHCJI0POI U IHUTATEeb-
HBIE BEIllecTBa.

Haubonapiero pasBuTHA JOCTHUIJIA KPOBEHOCHAA
cucTeMa y OTHUIL U MJIeKonuTariux. OHU UMET
YeTbIpEXKaMepHOoe Ceplle U 3aMKHYTYH KPOBEHOC-
HYIO cucTeMy. X KPOBBb HECET K TKAHAM 0O0JBIIIOE
KOJMYECTBO KHUCJIOPOJa, YTO IIOAJAEPKHUBAET BLICO-
KWl ypoBeHb OOMeEHA BEIecCTB: MPOIleCCHl B Opra-
HU3Me UYT OBICTPO U COTIPOBOKJAOTCA BhIJIEJIEHA-
eM OOJIBIIIOTO KOJIMUYeCTBA SHEPruu.

Kanunns PHaA CeTb

Cepfaue YenoBeka

e 0000080

31



V¥ pacrenuii 0oJbIloe 3HAYEHUE AJI5 IepeMelre-
HHsA BOABI UMeeT HopHesoe nasaenne @157 1 uc-
napesue Boasl Jucteavu 158 0.

Bozma moctymaer B pacTeHme dYepes KOPHEBBIE
BoJIOCKH. ITOKpBITHIE CIIM3BI0, TECHO CONpHKAaca-
fACHh C IMOYBOM, OHHU BCACBIBAIOT BOJAY C PACTBOPEH-
HBIMH B Hell MUHepPaJIbHBIMH BEIlleCTBAMHU. 3aTeM
BOJA II0 COCYAAM KOPHA II0J JaBJIEeHUEM MOJHHUMA-
ercd B JIpyrue, HaJI3eMHBIE OpPraHbl pacTeHUA.
KopHeBoe maBiieHMe — 9TO CHJIa, BBLI3BIBAIOIAA
OJTHOCTOPOHHEE IBMKEHUe BOAblI OT KOPHEH K T10-
Oeram.

ITonaB B n1HCThA, BOJIa HCIIAPAETCH C IIOBEPXHO-
CTHU KJIETOK U B BHUJE Iapa Yepe3 YCThHUIIA BBIXO-
IUT B arMochepy. IToT npoiiecc obecneunBaeT He-
IpPEepLIBHBLIA BOCXOAAILITHNI TOK BOAbI 110 PACTEHHIO:
OTIAB BOIY, KJIETKH MAKOTHU JHUCTA, IMOZO00HO HA-
cOoCYy, HAUMHAKT MHTEHCHUBHO IIOIJIONIATE €€ U3
OKPYAaIIUX WX COCY0B, KyJa BOJa IIOCTYIIAeT
OonwiT, 0o ¢Te0JII0 U3 KOPHSA.

0, MOHCTPUPYIOLWNIA IMoaconneuHUK exxXeIHEBHO TepsieT 10 2 J BOJBI,

HanuMumue KOPHeBOro a crapsiil 1y6 — no 600 1.
[aBNeHus y pacTeHui

!

S0 02 P00 SO0 00000000000 ORROROOOROPRROR RSOOSR OB OB OO RRRR®ES
Tt Ceppaue pblb cocToUT M3 OQHOTO Npeacepars U OAHOTO Xenyao4ka, y 3eM-
HOBO/IHbIX M MpecMblKalowmxcsa (3a MCKNoYeHneM Kpokoauna) cepaue obpaszo-
BaHO ABYMA NpeacepauamMn U Xenyaoukom. Y nTul, M MNeKonuTalowmx cepaue
yeTbipéxkamepHoe. OHO COCTOUT U3 ABYX Npeacepamnii U ABYX XeNyaouKOoB.
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| BOHPOC&I n 3agaHnA

1. Bo Bcex IHCTBEAX eCTh KUJIKH. M3 KaKUX CTPYKTYP OHH 00pasoBa-
ubI? KakoBa UX poJsb B TPAHCIIOPTE BEIecTB 110 PACTeHUIO?

2. KakoBa poJIib KPOBEHOCHOI CHCTEMBI?
3. W3 gyero cocTouUT KPOBB?

4. Tlpeano:XuTe OUBIT, JOKA3BIBAIOINHN JBUYKEHIE BEIIECTB TO Opra-
HUSMY.

9. Ilouemy cpe3aHHBIE IIBETHI PAHO MM MO3AHO BAHYT? KaK MOMKHO
TPegOTBPATHUTE UX CKOPOE YBAJaHme?

6. Ilo kakoii yacTu cTeb/IA mepeBUTaIOTCA OPTaHIYeCKIEe BelecTBa ?

7. OTKyIa B pacTeHHe IMOCTYIIAET BOJA C PACTBOPEHHBIMK MHMHEDPAIb-
HBIMH conAMH? B 4éM 3akiamodaeTcAa POJbE KOPHEBBIX BOJIOCKOB?
YTto TaKOEe KOPHEBOE JIaBJieHHE?

8. KarkoBo 3HaueHHUe UCTIAPEHUA BOIBI TUCTHAME !

9. BecHoil cagoBog 00HADYIKIII JBA TOBPEXKAEHHBIX IepPeBa. ¥ OOHOTO
MBIIITH TIOBPEAUIN KOPY YACTHYHO, V APYTOT0 3aMWIlBl O0GTDPHI3IH
CTBOJI KOJIbITOM. KaKkoe gepeBo MOMKET IIOTHOHYTE?

Breimonuaure padory Ne 19 ma c. 41 (reTpans gns 1adopaTOpPHEBIX
paboT B caMOCTOATEeILHEIX HADIIIOMeH i),

'ﬁ | PaGoTta c KOMNbIOTEPOM

Ob6paTHTECh K SJIEKTPOHHOMY OpPHIOKeHHI0. UsyunTe MaTrepran
1 BeIMOJIHHUTe 3aganmua T62—T65.

Y BonblIKMHCTBA XMUBOTHbLIX MEpPeHOC NnuraTenbHbIX BeLecTB U rasoB
OCyLIecTBAAETCS KPOBbIO Unu remonumdon. KposeHocHas cucrema co-
CTOUT U3 cepAua M cocyaos (apTepui, BEH, KaNUNspoB).

B pacTeHusx BellecTBa TPAHCMOPTUPYIOTCSA NO NPOBOAALLMM TKaHAM:
BOJa U MUHepanbHbie CONu nepeagMraloTcs rno cocygam ApeBecuHbl, a op-
raHu4yeckKue BelecTBa — MO CUTOBUAHLIM Tpybkam nyba. MepemelleHue
BeLLECTB B KleTKe npoucxoanT bnarogaps ABMXEHUIO LUTONAa3Mbl.
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BoipenurenboHas
c1ucremMma nnaHapuum

Bblp.enn-
TeNnbHble
nopbl

Beigenu-
TeNbHble
KaHanbl

MepuaTeanaﬂ

@ ¢

BbipeneHue

B mpoiiecce :xuzHeieATeILHOCTH OPraHU3Ma — KaK
PACTHUTEJIBHOI'O, TAK K KHMBOTHOIO — 00pa3yrOTCHA
BeIIleCTBA, KOTOPbIE JJIAd HEero He HY KHbI, 4 HHOTIA
JasKe OIacHBI. JTO TAaK HAa3bIBAeMble OTXOAbI —
HMH MOTYT OBITH BOZA, YIVIEKHCJILINA rad, aMMHAK,
MOYEBHHA U MHOTHE JIpyrue coequHeHus. IlosTomy
nepen KaKIbIM OPraHM3MOM CTOHT npobjemMa yma-
JIEHHSA 9TUX BelllecTs. Pellraercs oHa OO-pasHOMY.

YV npocTelmiX OIPoAYKThI 00MeHa BEeIleCTB BbI-
XOOAT M3 KJIETKH dYepe3 KJIEeTOYHYH O000JI0UYKY
B OKDYsKaWIIYIO cpely, I/le UX KOHIleHTpaIlhuu
BHAYNTE/JBHO HHKe. A BOT 130aBUTHCA OT M3JIHIII-
KOB BOIBI MM cJjoKkHee. [IpecHOBOgHBIE IIPOCTEM-
IIMe OCBODOMKIAIOTCA OT Heé C IIOMOIMIBLI0 COKPATH-
TenbHOI Baxkyonu @160 @ — ©HeboabiToro
Ny3bIpbKa, JexKamero B murTormaaame. llepumomu-
YeCKHM COKpallasch, OHA BBITAJIKMBAET HAXOMA-
IIVIOCH B HEll JKUAKOCTh HAPYKY.

Y OONBIIMHCTBA K€ MHOTOKJIETOUHBIX JKHBOT-
HBIX IOSABIAITCA Pas3IMUHbIe CIeNUATIbHBIE IIPH-
criocobnenusa. Tak, y ninockux gepeeii ©161 sto
CHUCTeMAa BBIIEJIUTEJLHBIX KAaHAJNBIEB, KOTOPbIE
6epyT HAUaIO OT 0COOBLIX, TAK HA3BIBAEMBIX Mep-
I[ATeMbHBIX KJIETOK, HMEIIHUX NYYOK IOCTOSHHO
Kogebmomuxca pecHuuexk. OHH OOTJIOIITAIOT OK-
PYKAIOMIYIO UX JKUJKOCTb ¢ BPeJHBIMH IPOAYK-
TaMH OOMeHAa BellecTB U HANPABILAIOT eé B Ka-
HaNblbl, KOTOPhI€ BLIHOCAT €€ uepes BhIAeJUTEeNb-
Hbl€E IIOPEL HAPYIKY.

¥ nomxpesoro uepss @162 BbIAeJeHHE OCyIIe-
cTBJIAETCA Yepe3 Hedpuauu (YMeHbIIUTEJIbHOE OT
rpedeckKoro «Hegpoc» — DOYKA) — KaHAJBIIEI,
KOTODBIE OTKPLIBAIOTCA PECHUTYATBIMY BOPOHKA-
MH B II0JIOCTB Tesia. B HUX coOmpaioTea HeHyKHBIe
BeIlleCTBA M BLIBOASATCH HAPY?KY uYepes BEIJe-
JIATeJIbHEIE IMophl. KaHAIBIBEI OKPYKEHBEI MHOT'O-
YUCJAEHHBIMH KallN/JIApaMH, Yepes CTeHKH KOTO-
/pmx YOANAITCA IPOAYKTHI 00MeHAa 1 13 KPOBH.

P BblgenuTenbHbIN
y KaHaneu,



AméBa WHdy3opua-tycdenbka

COKpaTMTEHbHaﬂ
BaKyonb

CDKpaTMTEﬂ bHa#f
Bakyolnb

PecHuTyaTan
BOPOHKa

BeigpenutensHasn
nopa

BeiaenuTenbHan cucrema
OoNaeBoro 4Yeped

Hedpuauin
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BeineaurenprHas cHcTeMa HaceROMBIX 0163
npejacTaBjieHa TOHKHMMW, AJUHHBIMH TpyOoOuKa-
MU, OJHH KOHEIl KOTOPBIX JIEXXUT B IIOJIOCTH TeJia,
a Ipyrod OTKPLIBAETCSA B 3aJHIH OTHE I KUIIIeYHH-
Ka. W3 remoaumM(pbl, 3aII0JHAIOINIEH II0JIOCTE TeJIa
HACeKOMOT'0, B BBIJIEJIMTEJIbHbIE TPYOOYKHU Yepes
MX CTEHKH IOCTYIAIT IPOAYKTHEI 00OMeHa. 3aTeM
OHM IEepPeMellaloTCA B KHINeYHUK. B KunieuHuke
BOJia BcachIBaeTCA B reMoOJIMM(Y, a CYXHe BEIIecT-
Ba BBIZIEJIAIOTCA HADYIKY.

OcHOBHOI1 OpPraH BbIZIEJIEHUA TTO3BOHOUYHBIX JKH-
BOTHBIX — nouku © 164 . Yepes HUX VIAIAKOTCA He-
HY>KHBIE IJIF OPraHmn3Ma KUK Ke BelllecTsa. ¥ polio,
HAIpUMED, IIOYKKU MMEIT BUI OBYX BBITAHYTBIX
JIEHTOBUJAHBIX OPraHOB, PACHIOJIOXKEHHBIX IO II0-
3BOHOYHMKOM B BepPXHeIl 4acTH IOJOCTH Tejia.

V MIeKOHNUTAKINHUX KPOBbL, IIPOXOAA Uepes Ka-
NWIIAPHYIO CeTh, KOTOpas IIPOHU3LIBAET IIOUKH,
OTIAET pAacTBOPEHHLIE B He# NPoAyKThI 06MeHa. OT
MOYeK OTXOAAT JBa MOYETOYHHKA, 110 HUM 00paso-
BaBIIagcd Moua cobupaercs B MOYeBOH Ny3bIpb,
a 3aTeM uepes 0cob0e OTBEePCTHE BHIXOUT HAPYIKY.

2 B npolecce BbiAeneHUs NPMHUMAIOT ydacTue 1 apyrue
opraHbl. Tak, YyrNeKucnbii ra3 BbIAENAETCA Y )KMBOTHbIX
yepes KoxXy, Xabpbl, nérkue, Boja — 4epes KoXy U nér-
Kve. A MMHepanbHbleé CONM, HEKOTOPbIE OpraHu4yeckne
BELLEeCTEa BbIBOAATCA YEPe3 KOXY, KUWeEeYHUK U cneuu-
anbHble NpucnocobneHms. HekoTopble XWUBOTHbIE UMe-
T ocobble KNeTKW, B KOTOPbIX HaKannMBealTcA NpoayK-
Tbl 06MeHa. 3TO «NOYKU HakonneHus». ¢

BbigenurenbHble
TpyBoukm yka

BbipenutenbsHasn
cMcTeMa paka

L L N N N N

86 ‘




—

m:ammaﬂ

cmcTema ;IEI"!]:I\.II(H

BeigenutenbHas

cuctema ronyGna MoueBol

ny3blpb
Knoaka

MoyeTouHMKN

BeigenurenbHan
CMCTEMA KOLWKW

MoyeToYHMKK

Mo4eTo4YHnKN

BoigenurenbHas MoueBoW Ny3blpb
cucTema pbibbl
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V¥ pacreHuii u rpu00B HET CHEIMAJILHOM BBIIe-
JIATEeJLHOM cucTeMbl. MHOrME HEHYIKHBIE IJIS HUX
BeIllecTBA OTKJIAAbIBAIOTCA B KJETKAaX, MHOI'O-
KJIETOYHBIX BMECTHJIHMIIAX ¥ COXPAHAITCA Ha
OPOTAMEeHHN Bcell uxX KM3HU. OT MHOTHX Bpen-
HBIX BEIIeCTB PACTEHUA OCBODOKAAIOTCA BO BPEMsA
JIACTOIAana, IIPU CAVIIUBAHHUK HADPYKHBIX CJIOEB
KOpPbl — KOPKH.

HexoTopsle pacTeHHA OT U30BITKA BOABI M COJIE
0CcBODOIKIAIOTCA Uepes cllelluaabHbIe, IIOX0XKHe Ha
YCThUIA TPYINbl KJIETOK — BOAJAHBIE YCTHUILA,
uiay ruparoasl €165 . O6BIYHO OHM PACIOJIATAKOT-
Cs Ha BepXVIIIKe M II0 KpaAM JucTa. BeigengeMble

Kannu pocsl Ha nucTe UMH Kamiu (pocy) MOXXHO BUJIETh HA JIUCThAX yT-

MaHXeTKWN

LN N NN R

POM B KapKyIO IIOTOLY .
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e Jlucronap, ©166 [3 — 3To ecTecTBeHHOe OTAeneHMe NUCTLEB OT
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cTebna. B NnUCTLAX HakKannMeawTcs HeHY>XXHble W OaXe BpefHble BellecTBa.
OHKn YyOoanawTca M3 pacTeHWa B npouecce CGpaCbIBaHMH nUcTbeB. A HYXHble
BellecTBa OTTeKaloT B Apyrve opraHbl, roe UCnonb3yoTca Unu HakannmeBakoT-
CA B 3aNacalollmX TKaHAX. I'Iepep, NMMCTONagoOM NUCTEA TEPAKOT 3enéHbii uBeT,
TaK Kak )U'IOpOCpHJ".IJ"] pa3spyllaeTca M CTaHOBATCA BUOHbI Apyrue Kpacsaujue se-
uiectea — NMUArMeHThbI }KéﬂTOFO, KpacHOro U opaH>eeoro ueeTa. Bot noyemy
OCeHbIO fepeBbA U KYCTapHUKHA GarpﬁHO-BOﬂDTHE.

OCEHH$1S1 OKPACKA
NUCTHLEB KawTaH

lnnoBHMK




a0 O OSSOSO OSTOOODTERST BTSSRSO RERDTESRRSERRPTYTOEITSESTRSTOOTDTRDROEROYPERBEREREEREED
B no4ykax npoucxeant obpasoBaHne MOYM U3 BELECTB, MPUHOCUMbIX KPOBLIO.
B ocHOBe cTpoeHWA NOYKKM NeXUT HedpoH (0T rpeyeckoro «Hegpoc» — nou-
Ka) — €€ rnaBHbIi CTPYKTYPHbIA 3nemMeHT. ObpasoBaHMe MOYM AENUTCA Ha
pBa 3Tana. MNepBbln — UNLTpauMA, B pesynbtaTte KOTOPOMW U3 BellecTB, Npu-
HOCMMBIX KpPOBbIO, 06pa3yeTca nepeMyYHas Mo4a. 3aTeM U3 Heé npoucxoauT
obpaTHoe BcacbiBaHWe B KPOBb BOAbI M HEKOTOPLIX LLEHHbIX AN OpraHv3ma
BellecTB. 3TO BTOpOW 3Tan — obpasoBaHue BTOPUYHOWN MOYM, KOTOpas v yaa-
NAeTCA U3 opraHn3ma.

Mo4yeTouyHUK

Mouesom
ny3bipb
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CXEMA
NNCTONAJA
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' Bonpocbl u 3agaHnsa

1. KakoBo 3HAaYeHNE IIPOMECCOB BBIJEIeHNUS V YKUBBIX OPTAHU3MOB?
2. Kak ygansamorca HeHYKHbBIE€ BEIIIECTBA ¥ OJHOKJJIETOYHBIX !

3. EcTb opranusMbl, Y KOTOPEIX HET CHEIHAJIBLHEBEIX OPTaHOB BhBIZEIe-
Hua. Kax onn 6e3 Haux obxogarca?

4. Ectep nu opranmsmbl, y KOTOPBIX BOOOIme HeT (DYHKIIHH BBIAEJIE-
Hua? Ceoi oTBeT 060CHYHTE.

5. IloyeMy JIMCTHSA OCEHBIO MKEJITET?
6. Yro Takoe quctoman?

7. Ilpu nmucTomazme TUCThA HAKAILTMBAIOT BpegHbIe BemecTBa. OgHAKO
OMAaBIIIHMeE JUCThA CYUTAIOTCA XOpormuM yaobpernem. [louemy?

8. ITouemy Henb3a YIOTPEOIATE B MHUINY CTapble TPUOBI?

-'ﬁ | Pa6oTa ¢ koMnbioTepom

ObpaTuTech K 5JIeKTPOHHOMY IPUIACKEeHNI0. A3yunTe MaTepuan
1 BRIDOJHUTe 3amanud T66—T67.

B npouecce XXMsHenedTenbLHOCTWU B OpraHn3Ime 06p33yIOTCH HeHY>XHble
M BpegHbie BellecTBa, KOTOpPLIe HEOGXODM MO W3 HEro yoanaTb. Y xunBOT-
HbIX 3TK qJYHKLEMM ocyulecTBnAeT BblaenmTenbHan cucremMa. OcHoBHOM op-
raH BbigeneHnsd y NO3BOHOYHbLIX — 3TO NMOYKMW. PacreHus u FpMGbI He nMme-
IOT CrneunanbHbIX BelOeNUTENBHbBIX CNCTEM.



"= OOMEH BeLWlecTB
M 3Heprum

ObOMeH BelllecTB U dHeprun — o00dA3arejibHOe YCI0-
BHE XKU3HHU.

Jyss Toro 4ToOBI JKUTh, OPTAHU3MBI TOJIFKHBI
HOCTOAHHO IIOJYYaTh K3 OKDYIKAIIIel cpenbl
pPasjIHMYHBIE BeIllecTBA: pPACTEeHUA — BOIY, MHUHe-
PalbHBIE COJHU, YIJIEKUCIBIA ra3, KHUCI0POMI; HKU-
BOTHBIE — OEJIKH, KHUPbI, YIJIEBOAbI, 4 TAKIKE BO-
Iy, MHUHepaJIbHBIE COJIM, Kucaopon. Bes atoro
HEBO3MOJKHEI DOCT M 00HOBJIEHHE KJIETOK JIK0O0T0
opraEmaMa.

OnHOBpPEMEHHO BO BHEINHIOK CPeNy *KUBBIE Op-
raHMU3MBbI BBIJIEJIAIOT IIPOAVKTEI CBOEI KU3Heoed-
TeJIbHOCTHU: PACTEeHHA — BOAY, YIVIEKHCJBLIA ras,
KHCJIOPOJ; »KUBOTHBIE — BOIY, YIJIEKUCJILIN ras,
MOYEBUHY M HEKOTOpbIe Apyrue BeriecTBa. I[py-
r'MMH CJIOBAMM, MEXKIY OPraHM3MOM M BHEIIHeM
Ccpeoi MOCTOAHHO HIAET oOmeH semects @167 .

BemniectBa, mocTynuBInye U3BHE B KJIETKY opra-
HHM3Ma, He OCTAITCA HEM3MEHHBIMHU: IIPEXKJE YeM
cTaTbh dYaCThI0 €ro Tejga, OHM MOIBEPrarwTCH
Pa3IHMYHBIM IIpeBpalieHUAM. Tak, B 3e/eHbIX
raerkax pacreanii © 168 Ha cBeTy M3 IIPOCTHLIX Be-
IIeCTB — BOJBI U YIJIEKHCJIOrO ra3a — B Pe3yJibTa-
Te horocunTeza 169 00pa3yiOTCA CI0MKHBIE Op-
raHuyecKue CoeIuHeHndA — caxapa, KOTOphle 3a-
TeM M[peBpallalnTcd B Kpaxmaj, KJIeT4aTKy,
OelIKH, JKHDPBI 1 HEKOTOPBIE AIPYIrHUe BelllecTBa, He-
obxomuMele pacTeHuto. OHHM HOAYT Ha IIOCTPOEHHE
HOBBIX KJIETOK 1 OPraHOUA0B, PACXOAYITCA B IIPO-
Imecce OBIXaHUA WM OTKJAABIBAIOTCA B CEMeHaX,
ILI0AX «IIPO 3amacy.

HMuadve npoucxonut otomen v skuporHsix © 170 .
ITonyuyeHHBIEe MU B I'OTOBOM BUJle MUTATEIbHBIE
BelllecTBa — OEJIKH, »KUPBI, YIJIEBOABI — HMEIOT
O4YEeHBb CJIOXKHOE CTPOEHHE U HEe MOT'YT HEeIIOCPEeJICT-
BEHHO HCHIOJB30BAThCA OpraHu3MoM. TOJBKO B
peayJiibTaTe pAna IIpeBpalleHuil (BCHOMHHUTE — B
OUIIeBapUTENILHON cUCTeMe KMBOTHBIX!) oHM IIe-
peBoaATcA B Hojiee IPOCTHIE COeIMHEHU A, PACTBO-
puMEIE B BOJie, U ViKe B TAKOM BHJIE YCBAUBAIOTCA
KJETKOM. 3/1ech U3 HUX 00pa3yIoTea APyTiHe CJI0M-
HBIE BEIIecTBa, T. €. OHM IIPeBpalllal0TCA B Bellle-
CTBA TeJjia OpraHKU3MA.

HKuneoTHble HMCNoNb3yHT
B NMNLWLY roTOBLIE
nMuTaTtenbHble BeWlEecTBa

(N N NN N NN
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Yrnekucnbin

Kucnopop,

Bopa

C pacTBOPEHHBLIMMK B HEelr
MUHepPanLHbLIMK
BellecTBaMm

Ceer

ras

DOTOCUHTE3
ObIXAHWE

Yrnekucnbsin
ras Kncnopog

Mapbl BOABI

OaHOBpEMeHHO ¢ 00pa3oBaHUEM CJIOXKHBIX BEIeCTB B KJIEeTKe UAET
IIPOTHBOMIOJIOXKHEIIA IPOIleCC — paciaj CJA0KHBIX COeJHHEHHUM Ha
OoJiee TIpocThie. JTO COMPOBOIKIAETCH BBIJEJIEHUEM SHEPIUU, KOTO-
pas pacxoayeTcs Ha o0pazoBaHMe HOBBIX BEIeCTB, paboTy pasiamd-
HBIX BHYTPEHHHX OPraHoOB, HOJAep:KaHKe TeMIepaTyphl Teja.

Bce aTu nipeBpaiienus, cBA3aHHbIe ¢ 00PA30BAHUEM CJIOKHBIX Be-
IeCTB U3 IIPOCTBIX M, HAODOPOT, pacmajoM CIOMKHBIX COeINHeHMI
HA IPOCThIE ¢ BhIJEeJeHHEeM SHePruu, HashbIBAIOT 00MEHOM BelleCTE.
ObMeH BelIecTB — OJAUWH U3 BAMKHENITUX NPUSHAKORB JKXUBOTO.

Muoroobpasue KUBBIX OPTAHU3MOB B IIPUPOJE, CIOMHOCTH HX
CTPOEHHS M IOBeJeHUs OOYCJIOBMUJIMA CYIIEeCTBOBAHHE pPA3HBIX II0
CJIOXHOCTH THUIIOB 0OMeHA BellecTs.

IaBaiiTe paccMOTPUM, KAK IPOUCXOUT OOMEH BEII[eCTB Y XOPOIIIO
3HAKOMBIX BAM MO3BOHOUYHLIX XUBOTHBIX.

L N N
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Kucnopopg Bopa | i

MuHepaneHble
conu

Yrnesoap

benkun

XKupbi
MPOUECCHI

XKN3HE-

HenepeBapeHHble
YacTULbl MALLM,
NnpoayKTbl pacnaga

Yrnekucnbi
ras

Bopa

Y puIb oH mpoTeKkaeT MeasieHHO. HampumMep, cep/ilie OKYHSA AeiaeT
auinb 18—20 ynapos B munyty. Ilo KpoBeHOCHOH cHCTeMe TEUET
KPOBb, cyiabo HacklllleHHAaA Kucaopogom. [TosTromy peaknum obmMeHa
BelllecTB UAYT MeJJIEHHO, SHEePrUK B pPe3yJbTaTe pacuaja CI0MKHBIX
COeIMHEHUN BhIACIACTCA MAJ0, H TeMIepaTypa Tejia pblObl 3aBUCHT
OT TeMIIepaTypPhl OKpY:Kalolleii cpeabl. TaKkUX KMBOTHLIX HA3LIBAIOT
xonoagHokpoeHeIMu @171 0.

VY 3eMHOBOJHELIX, Ja U YV IPeCMBIKAIOINIUXCA, HMeIOIIUX Oojiee co-
BepIllleHHbIe KPOBEHOCHbIE CHCTEMEBI U OpPraHbl ALIXaHWUSA, YVPOBEHDb
oOMeHAa BeIllecTB TAK’Ke HeBLICOK, Temia obpasyerca Mamao. A 3Ha-
YUT, TEMIIEPATYPA UX Tejla HeMOCTOAHHA U CUILHO KoJiebjeTca B 3a-
BUCHMOCTH OT TeMIIEPATYPBI OKPYIKAIOIIeH cpeibl. ITO TOXKe X0JI0I-
HOKpOBHbIE KHUBOTHBIe. C IMOHM}KeHHEeM TeMIOepaTypbl OHU CTAHO-
BATCA MAJOAKTHBHBEIMY, 3UMY IIePeKHUBAIOT, BIaJgad B CIIAYKY.

o090 00080
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OBMEH BELLECTB U SHEPTMW

d
i doToCKHTE3 jr
Tenno-
’ .’H\ nwwm
ConHe4yHas SHeprusa
3Heprus XMMUYECKWNX CBA3EeN O6MeH BellecTs
B XXMBOM opransme
COBEPLWUEHCTBOBAHWE

CTPOEHUS KPOBEHOCHOM, AbIXATEIbHONA,
HEPBHOW CUCTEM

& -

TEMJIOKPOBHBLIE
XWBOTHBLIE

MocroaHHan TeMmneparypa
Téna, He 3aBNCAUT OT Tel\lrlepa-
= = TYpPbl OKpY)Kalouiei cpeabl.

_ L

XOJTOJHOKPOBHBIE T GMANOROTeckMe

XKUBOTHBIE TepMoperynauuu.

HenocroaHHana

TemMnepartypa Tena,
3aBMCUT OT TEMNepaTypbi
OKpYXalolen cpeabl.

HeT husuonormnueckux
MeXaHM3MOB TepMOperynaunn.

S0 000 0N
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XonogHOKPOBHbIE TennoKpoBHbie

Hpyroe neno — nrunel. Iluima y Hux nepesapuBaercs 0b1cTpo, 60-
Jiee COBEPIIeHHbIE KPOBEHOCHAA U AbIXaTeJbHAA CHCTEeMEI o0eceur-
BaroT OoraToe HACBIIIIeHMEe KpPOBHM Kuciaopozom. Ilosromy pacmapg
CJIOKHBIX OPraHuYecKHX BEIIeCTB UAET aKTHBHO, BhICBODOKIaeTcA
00JIBbIIIOE KOJHMYECTBO SHEPIUH, JOCTATOYHOE KAaK JJIA OCYIIecTBIIe-
HHUA IIPOIECCOB KUBHENeATEJbHOCTH, TAK M AJA COT'PDEBAHHA TeJa.
ITO TeIIOKPoBHBIE @ 172 XHUBOTHBIE.

Bricokuit ypoBeHb 0OOMeHa BENECTB CIIOCOOCTBOBAJ IMIMPOKOMY
pacipocTpaHEeHMIO OTHUI HA Hamlell miaanetre. TeMneparypa ux Tena
HE 3aBHCHUT OT TEMIIEPATYPHI OKPYKAaIOIIell cpeibl, U 9TO IIO3BOJIAET
MM JIerde IPUCIOCOOUThCA K HeDIaronpuATHBIM YCJIOBUAM.

TennoKpoOBHBIMHY MXHUBOTHBIMHY ABJISIOTCA U MIexkonuTawnine, O6-
MEH BelllecTB ¥ HUX IIPOUCXOAUT 3HEPIUUYHO, [I03TOMY TeMIeparypa
HX Teja, KaK U Y ITHI[, IIOCTOAHHA U HE 3aBHCHUT OT TeMIIePaTypPhI
OKpPYIKaloIlel cpeasnl.

éé | Bonpocbl n 3apaHuna

1. Yro Takoe oOMeH BemniecTB?

2. W3 KaKuX OPOIeccoB CKIAALIBAETCA 0OMEH BelnecTs?

3. Kak oporekaeT 0OMEH BEI[ECTB Y PACTEHHI?

4. Kaxux KUBOTHBIX HA3BIBAIOT XOJOLHOKPOBHEIMH ?

5. HazoBuTe BeIecTBa, KOTOPBIE DPACTEHHSA IIOTJIOMIAIOT H3 OKPY-
JKaroIel cpeasl.

6. Kaxkue BelmecTBa pacTeHUA BBIAEJIAIOT B PE3YIbTATE CEOEH MMUSHE-
JeATeIbHOCTH?

7. HazoBuTe H3BECTHBIX BAM TEONJOKPOBHBIX KHMBOTHBIX.

o000 a0ee
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10.

11.

12.

13.
14.
15.

16.

17.

18.

Kakwue (I)HSHDJIOI'H‘-IECRHE MeXaHHW3MbI TEPMOPETryJAAIINHA €CTh y Te-
IILIOKPOBHBIX JKUBOTHBIX ?

B DHpE,[[e.HéHHbIX CHTyalllAX cof0aKa YacTO BLICOBBIBAET HA3BIK.
Kakoe oTHOImEeHNE K TePpMOPETrYJIIAIIMI MMeeT TaKoe HOBB,I[BHHE?

Hcmons3ysa pucyHoK Ha c. 94, obbAcHHUTE, KaK cBA3aHbI OoOMeH
BeIeCcTB 1 OOMeH 9HEePTUU.

ITouemy 0OMeH BeIecTB YV BEMHOBOJHBIX W IIPECMBIKAIOITHXCH
mpoTreKaeT DoJiee aKTHBHO, YeM Y PBIO?

ITouemy aKTHBHBIN OOMEH BEIIECTB Y IITHUIN, H MJIEKONHUTAIOIITHX
cmoco0CTBYeT X MINPOKOMY PACIIPOCTPAHEHHUIO Ha IIaHere?

HazoBuTe xapaKkTepHbIe TPU3HAKH KUBOTO OPTAHU3MA.
Kakue oprassl pacTeHUH IPHHUMAIOT yUacTue B oOMeHe BeliecTs?

Kakwme cucTeMbl OpPraHOB JKMBOTHBIX YYaCTBYIOT B IIpoleccax 00-
MeHa BeIecTB?

ITouemy 0o6MeH BeIIECTB W SHEPTHH ABJIAETCA OCHOBHBIM TPHU3HA-
KoM xuBoro opranusma? Kak cBA3aHBI BelllecTBO (MUINA) U 3HEP-
rud (cHasr)?

HN3yuuB pucyHOK Ha c¢. 94, oTBeThTe, OTKyZAa OepéTcA sHepruda
B ITUIIE, KOTOPYIO MBI €I1IM.

Kark 3eMHOBOAHBIE W IPECMBIKAIONIHECS BeAyT cels IMpH pDe3KoM
TMMOHUIKEHUH TeMITepaTypsl cpenbl? IIpuBeiuTe MPUMEDHI.

fg | PaGoTa ¢ KOMMNnbloTEpOM

OfpatuTech K 2JIeKTPOHHOMY IpPHIO:KeHHI0., V3yunTe MaTepua
M BeIDOJIHKUTE 3aganusa T68—T71.

O6MeH BeLecTB 1 3Heprum — xapakTepHbli NpU3Hak xueoro. B xoge

obmeHa BellecTB NPpoUcXoanT NocTosdsHHOe npeepalleHne ogHWX BellecTs
B Apyrme: N3 npocrbix OGPEBYIOTCSI CNOXHble, CNOXHble pa3naratoTca Ha
6onee npocrble. Buigensemas Nnpuv 3TOM 3HEPIrUa MCNONBb3YETCA B MHOIO-
HUNCNEeHHLbIX NMpouyeccax, nponcxogaumx B opraHmMsmMe.



ﬂ 5 « Ckener—
onopa opraHuMama

Korga Mbel roBOpHM «0IIOpa», «OIOPHBIE CHCTEMBI
JKMBOTO OpraHM3Ma», B HallleM IIpeflCTaBJIeHAN
OOBIYHO BO3HUKAET CKeJeT KaKOoro-To I03BO-
HOYHOT'Q KHBOTHOTO — PBIOBI, JACYIIKH, 3MEH,
OTuibl, 4yeaosexka. OQHAKO 3TO HE COBCEM BEpHO:
cKeJieTHBIe oOpasoBanua ©173 [0 umeroT He
TOJIBKO IMTO3BOHOYHBIE, HO U OTPOMHOE KOJUYECTBO
0ecIo3BOHOYHEIX KUBOTHBIX. Hanpumep, y MHK-
POCKONMMYECKHX MPOCTERIITNX — PAfHNOJAPHUN J0-
CTATOYHO CJIO}KHO YCTPOEHHBIH CKeJIeT, COCTOA-
LM U3 KPeMHEBBIX Urogodek. OH HO3BOJIAET UM
HOapuTh B TOJINE BOALI M 3AIHIAET UX OT BParos.
EcTb cKeJleThl B Y IPYIUX IIPOCTEHINHNX : 9TO PAKO-
BHUHHBIE aMEOBI 1 popaMuHupepsl. UX ckemdeTwl,

MaHuMpHbINA
KFyTUKOHOCEL] HANIOMUHAIOIIMEe PAKOBUHBI YJIUTOK, XOPOIIO 3a-

IIMINAIOT OT HAlaAeHUA XUIHUKOB.

IaBaiiTe TOBHAKOMUMCH C OIOPHBIMU CHCTEMA-
Mu 6onee mogpobHo. Ilpeskae Bcero, KaxoBbI HX
¢pyarnun? Kak npasuio, onopsbie cucremsl £ 174
obecrieunBaIOT OPraHU3MYy XapaKTepHYI0 (hopMy Te-
Jia, CJIYIKaT ero KapKacoM, yCTOMYUBBIM K CHKATHUIO.

Kpome Toro, ckejer mpejoxpaHdeT OpraHH3M
OT pasJIMYHbLIX IoBpe:xAeHuii. Hanpumep, rpyna-
Hasd KJEeTKa IIO3BOHOYHLIX 3all[UINaeT JETKHe M
cepiie, a Yepei — MO3Tr.

PakoBWHbI
MOPCKNX

MOJNNMIOCKOB
a0

CkeneTbl
paguonspui
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HAPYXXHbI CKENET
MOJITKOCKOB
N YNEHMUCTOHOIMX

Cxema cTpoeHuUs
XUTUHOBOIO NOKpPOBa

Knetku

BHYTPEHHWIA CKENET
MO3BOHOYHbIX

K cxenery kpenarcsa u meinsl. IIpu ux coxpa-
IMIeHMH YacTHU CKeJleTa IPUBOJAATCSA B ABUIKEHHE,
Osaronapa sTOMY *XUBOTHBIE MOT'YT JIBUTAThCA.

PaznuuaroT IBa OCHOBHBIX THIIA CKeJjieTa — Ha-
PYKHBIN M BHyTpeHHui. Hapymuniii crener
@175 [0 uMel0oT HEKOTOPbLIE IIpOCTelIIne, MHOTHE
MOJLIIIOCKH, YJEHHCTOHOTHEe — B3T0 PAKOBHHBI
VIATOK, MUIUHA, VCTPHUIL, TBEPAble HMaHIUPH pa-
KOB, KpaboB, JIErKHe, HO IIPOYHbIE IOKPOBLI Hace-
KOMBIX.

PaxkoBUHBI MOJJIIOCKOB COCTOAT M3 M3BECTH U
poromoao6uoro BemiecTBa. OHU NPOYHBIE, HO THA-
JKEJble, IMO3TOMY OOJIBIIMHCTBO MOJIIIOCKOB BeIyT
MAaJIONOABMIKHBIN 00pa3 xusuu. CKejer uleHuC-
TOHOTMX 3HAUUTEIbHO Jerue. OH COCTOUT B OCHOB-
HOM M3 XHUTHHA — BEIIeCTBAa, BbIAEIAEeMOro KJeT-
KaMM KOXKH.

¥ TakMX 4JIIeHUCTOHOTHUX, KaK Kpalbbl, paku, 0H
IPONUTHEIBAETCA MUHEPAJIBHBIMHU COJIMU U CTAHO-
BUTCH eIl NpouHee, 00pa3ysa NaHIUDb.
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ITo mepe pocTa MOJIFCKM AOCTPAMBAIOT CBOH
PAKOBHUHEI. ¥ YIEHHCTOHOI'MX STOT IIPOIleCC IIPOo-
HCXOOUT CJOKHEee — OHHM PacTyT IIpU JUHbKAX.
Taxk, B onpene/iéHHOe BpeMs IO CTAPBIM ITAHITH-
peM paka o0pasyeTcsa HOBBIH TOHKUNA XMTHHOBBIH
NOKPOB, a cTapblii cOpaceiBaeTcA: KHUBOTHOE
auager ©176 . IToka HOBBIA HOKPOB MATKHUI H
3JIACTHYHBIN, pak OBICTPO pacTeT. ITOT IEepPUOoL
OJd Hero O4eHb OMIACeH: cJabblil, MAaJIOIOIBIK-
HBIH, PaK JEI'KO MOXKET CTATh H00ObIUell MHOIOYHC-
JIeHHBIX XUIITHIKOB.

13 Oecrio3BOHOUHBIX BHYTPEHHHUH CKeJIeT uMe-
0T, KaK BbI YK€ 3HAETE, HEKOTODbIE MPOCTEHIITIIe
(pPaaMoONIAPHK) U TOJOBOHOTHE MOJIJITFOCKH.

VY I03BOHOUHEIX BHYTpeHHuA crexer @177 co-
CTOUT U3 TPEX OTIEJIOB — CKeJieTa roJIOBEI, CKeJlle-
Ta TYJOBHUIA U CKelleTa KoHeuHocTei. O6pasoBan
OH U3 KOCTHOH U/UJIU XpAIIeBOH TKaHU. XpdAIle-
BOIl CKeJleT Ha IPOTAMKEHHUH BCEH KU3HH MMEIOT
AKVJIbl 4 CKATEI. A y OOJIBIINHCTBA 3KUBOTHBIX OH
Ha PaHHUX CTAAUAX Pa3BUTHA XPAIIEBOii, a C BO3-
pACTOM ITOYTHU MOJHOCTHIO 3aMEHAETCA KOCTBIO.

L B BB N N

99



Pacrenusa Toxxe uMeroT ocobnie onopHbie 06pa-
zosanus ©178 , ¢ HOMOIIbBI0 KOTOPBIX OHH BbIHO-
CAT JUCThSA K COJHILY M HMOAAEPIKUBAIOT UX B Ta-
KOM TIOJIO}KE€HHWH, YTOOBI JIMCTOBBIE ILJIACTUHKHU
KaK MOYKHO JIy4Ille OCBEIIAJIuCh. ¥ JIPEBEeCHBIX
pacTeHHI OCHOBHOM OIIOPOH CAYXKHT MeXaHHUYec-
Kasd TKaHb. B coueTaHMU ¢ APYTUMHU TKAHAMU OHA
dopMupyer cBOeoOpas3HBIN «CKejleT» paCTeHUA,
0co0eHHO pasBUTHIN B cTedse. 3/1ecb MeXaHUUEC-
KasdA TKaHb yacTo o0pasyeT HeKoe mogodue IHJInH-
Ipa, IPOXOAAIIEro BHYTPHU cTebJdA, UJIA pacHoJia-
raeTrcsa BIOJb HEro OTAEJbHBIMHU TaAKaMu, obec-
CkeneT nucTta MarHonUW  peyppas ero IPOYHOCTb Ha wu3rud. B KopHe,
HamnpOTHUB, MeXaHWYEeCKas TKaHb COCDPEe0OTOYeHa
B ILEHTPE, YTO MOBBINIAET COMPOTUBJIEHUE KODPHSA
Ha paspbiB. KJIeTKH MeXaHWYeCKOll TKaHU pas-
JIMYHBI 110 CTPOEHUIO0, HO MMEIOT 00Iue npusHa-
KM — OYeHb TOJICTbIE CTEHKU, NMPUAAIOIHE UM
0co0yI0 TTPOYHOCTH. MexaHWUYeCKYH0 POTb UTPAET
TaKyKe JApeBecuHa, O0CODEHHO XOpPOLIO pa3BUTAA
B CTBOJIaX JPEBECHBIX PDACTEHUIA.

Haske mocjie OTMUPAHUSA JKUBOTO COAEPIKUMOTO
TaKKWe KJIeTKU IMPOJOJIKAIOT BLIIOJHATE ONOPHYIO
1. (hbYHKIIUIO B pACTEHUH.
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W s CkeneT No3BOHOYHBIX XUBOTHBLIX COCTOUT U3 KOCTE, CyXOXUIUA 1 CBSI-
30K. Koct obnagatoT 6onkwon npoyHocTsio. Tak, 6onbliaa bepLoBas KOCTh
yenoBeka MoXeT BblaepxXaTb rpy3 B 1250 kr. KocT cocToaT 13 opraHnyeckmx
M HeopraHuyeckux (MMHepanbHbIX) BEULECTB, TaKOe CoYeTaHue JenaeT KoCTb
KPEernkow 1 AoCTaTO4YHO YN pyrom.

» KoCTu coeiMHAIOTCA B CKeneTe HernoABUXHO — C MOMOLIBIO WBOB (Hanpu-

mMep, B yepere), NOABUMXHO — CycTaBamMu U MNONYNOABUMXHO (NO3BOHKWM B

NO3BOHO4YHMKE).

o CBA3KKW — 3T0 0cobbie obpa3zoBaHun, coCToAWME U3 COEAUHUTENIBHON TKa-

HW, KOTOPbIe CBA3LIBAIOT KOCTU Mexay coboli B couneHeHUax — cycTagax.

Cyxoxunusa Takxe obpaszoBaHbl COeAWMHUTENBHOW TKAHbIO; OHW NPUKpenna-

FOT MbILULbI K KOCTAM. @

Mbiwwya

COEAVMHEHWE KOCTEN CTPOEHUE KOCTU

lonoeka TpybyaTtou
KocTu

ly6uyatoe

Hora nTtuupl

lMnoTHOe BelecTBO

Mo3BOHOYHUK

MpoaonbHLIN
paspes /
NO3BOHOYHMKA

KocTHbrii Mo3r  BHyTpeHHee cTpoeHMe KOCTH
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' Bonpocbl u 3agaHnsa

1. KakoBo 3HaueHUe cKegeTa?

2. Kakue npeuMyImecTBa TaeT KUBOTHBIM HAJHUYHNE BHYTPEHHETO CKe-
aera?

3. Kakumu cTpyKTypaMu 00pasoBaH «CKeJIeT» PacTeHHi? 3a cuéT Ka-
KHX ocODeHHOCTEH CTpOeHHSA KIETKH 9THX TKAHEH MOTYT BBIIION-
HATH OMOPHYIO PYHKITHIO?

4, MexaHudeckas TKaHb ILTOX0 PasBUTA VY BOAHBIX pacteHmuii. Kax
BbBI [lyMaeTe, mouemy?

5. Yro Takoe mmabKa? CpaBHHUTE, YTO HASBIBAIOT JUHLBKONU V MJIEKO-
MHTAOITAX 1 YIeHHCTOHOTHX.

6. EcTb 11 oTIOpHBIE CTPYKTYPHI ¥ pacTenuii? Kakoso ux smauenue?

7. IloueMy paguoasApHd, UMes CKeJleT M3 KPeMHEBBIX HTOJOYEK, HE
TOHEeT?

8. HCHOJI_BByH AOIMOJIHHUTEeJIbHBbIE MCTOUYHHMKN HHq)OpMaIIHH, OTBEeThTE
Ha BOIIPOC: CKeJIeTHKaMHU KaKHX HPOCTBII;II_T_IHX 06Pa3OBaHhI TOJIITH
TakKHuX OCagOYHBIX ITOPOO, KaK «T'OpHas MYKa>>?

"Q | Pa6oTa ¢ KOMNbIOTEPOM

ObpaTuTech K 3JIeKTPOHHOMY MPHIOKEeHHUI0. A3yunTe MaTepHra
1 BeIDOJHUTe 3agauuda T72—T75.

CkereT BbIMOMNHAET ONOPHYIO U 3alWUTHYIO dyHKLUMK. Paznu4yaioT Ha-
PYXHbIN 1N BHYTPEHHWUIA cKeneT. BHYTpeHHUI cKeneT MMelT HEKOTopble
npocreiwmne, MONNKOCKA, NO3BOHOYHbIE XUBOTHbIE. HapyXHbIn ckenet
BCTPeYaeTcsa Yy HEKOTOPbIX MPOCTENLINX, MHOMMX MOJINIOCKOB (YAUTOK, MU-
AV, YCTPUL), YNeHUCTOHOruX. ONOpHY0 YHKLMUIO Y PacTEHWUIA BLINOMHSA-
€T MexaHun4Yeckas TKaHb.



[ -

'« [OABMXeHmne

,(rJ,Bl‘lJi\'EHHt‘ — O0JHO M3 I'NIABHBIX CBOiiL‘TB HEHBOIO
opraauzma ©179 . BcnmoMHHTe, KaK Ipallios-
Hbl IBUKEHUA Taseyid, CTpeMuTesieH 0er pyccKoi
60paoit, BeruyecTBeH IMOJIET opJia. [Buratorcsa u
MHKPOCKOTTHYECKNEe OPTaHU3MbI — OaKTEPUH, O]I-
HOKJIETOUHBIE BOJOPOCJH, MOPOCTeHdniue, HO HUX
IBUMKEHUA 3aMETHBI TOJBKO B CUJBHBIA MHUKPO-
cxkorn. [ToBopauyWBAIOT K COJHILY CBOW JIUCThA M
IBETKU PACTEHUS.

JasaiiTe mOCMOTPUM, KaK YK€ JBUTAIOTCSH 3KHU-
BOTHBIe. WX JnBUIKEeHUST OYeHb PpPasHOOOPAa3HBI.
Tak, 3HaKoMas BaM aMéba, 00pasyd 0N HOHO KN
180 , Kak OBl IIepeTeKaeT ¢ OJHOr0 MecTa Ha Ipy-
roe. Haue mepeMeIiaioTes NpocTelnIve, UMeio-
e KryTuku u pecanuku. Uuadpysopuga-rydeinb-
Ka OBICTPO TLIaBAET, JIOBKO JEHCTBYSA PEeCHUUKAMU
© 181, noKpHIBAIOIIUMU €€ Teno. 3arpebadga uMu
KaKk MUKPOBECJaMU, OHA MOYKET JABUTATLCA BIe-
pén, Haszana, 3aMupaTh Ha Mecte. IIpu KoMmHaATHOHI
TeMIlepaType pecHUYKHU coBepiiawoT ao 30 B3Mma-
XOB B CEKVH]Y, 32 3T0 BpeMsa Ty(denbKa IpoOXoauT
paccroanue B 25 MM, T. €. paccrodaHue, B 10—
15 pas npesBriIawIIee AJIUHY €€ Teja.

I [
[ L

OeukeHUe aMébbl MnbiBywWwasn ctan genbuHOB
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Muorue npocreiilnine »XHBOTHBIE, a TaKKe He-

KOTOpble OaKTepUHU, OJHOKJIETOYHBIE BOJOPOCJIU
rnepeMenanTCA ¢ MOMOMIbI0 miyruxos ©182 3.

Ux moxxer OBITh OUH, ABA WK HECKOJBbKO. [[BU-

JKeHHA KTIYTUKA — IJUHHOTO, BRITAHYTOT0 00pa- AMEBA
30BaHUA — [IOBOJIbHO ca0xHBI. OH paboTaeT Kak
rpebHoit BuHT. CoBepiiiad BpaljaTeibHbIe JBUKE-
HUS, OH Kak Obl BBHHUMBAET TEJIO JKHUBOTHOI'O B
BOAY U TAHET ero 3a coboit. 3a 1 ceKyHAy oBryIeHa
MOJKEeT OpoABUHYThcA Ha 0,5 MM.

IIBUKEHUA BCeX MHOTOKJIETOYHBIX KUBOTHBIX,
Kak Obl HUM OBLIM OHM DPA3HOOOPA3HBI, CBA3AHBI
C MBIHIEYHO TIeATEJBHOCTHIO.

BemmomHUTE, KaK MOEepeMeNiaeTcd 10 1eBoil
yepes ©183 [@. Ero asu:KeHus CBA3AHLI C II0-
IepEeMEeHHBIMH COKPAIIeHUSAMU KOJBIEBbIX U
IPOXOJIBHBIX MBI, IIpM 5TOM CerMeHTHI ero
TeJIA TO CHKUMAIOTCH, TO YIJIUHATCHA. [[BU-
JKeHHS UepBA HAYMHAIOTCA C COKpAaIleHUsd
KOJIBILEBBIX MBIIIII B IIepeiHeM KOHILE TeJia.
OTH COKpAIeHUs 3aXBATLIBAIOT CEIMEHT 3a
CerMeHTOM, BOJHOI IPOXOAa Yepes BCE Te-
no. IlleTHKM — MJIOTHBIE BBIPOCTHI Ha
OpIOIIHOI CTOPOHE TeJia YePBA — BBIISA-
yupaioTes. Teslo cTaHOBUTCA TOJINE, U
YepBb, OMUPAACH IEeTUHKAMHU 3aHETO
KOHILA O IIOYBY, IPOTAJIKHUBAET Iepe-

HUI KOHeI Teja BIlepén. 3areM Co-
KpaniarmTca IPOJOJIbHBIE MbIIIIEL, 1

BOJIHA COKpAIlleHUl BHOBb Ipobera-

er mo Bcemy Teny. Onupasce Ha
HIeTUHKY ITepeIHero KOHIa, YePBb
MMOATATUBAET 3aHIO0 YaCTh TeJa.




LNoxaeBon Yyepeb

. WHpy3sopurn
CyBOWKU

CCTTCEC ELLELLE LT EELE

LU TTTTT
Cxema nepeasv>XXeHmA oXOeBOro Hepes
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3a cUET COKpAIIeHNA MYCKYJIATYPEL MHOTHE }KUBOTHEIE COBEDIIAOT
BOJIHOOOpasHbIe ABH:KeHusA. Tak IIaBaoT HEKOTOPLIE YePBH, BbI/IPEI,
YI'DH, MOPCKHE 3MeH; BOJHAMH U3BUBAETCA TeJIO HOJI3YIIeil 3MeH.

MHuorue xMBOTHBIE, OCBOMBIINE BOTHYIO cpeny oouranusa @184 O,
OTJIMYHO ILIaBarT. VX Jerko ysHaTh 1o o0TeKaeMoli (popMe Tejia u
CcIenuaJlbHBIM OpraHaM IBUKeHUsd, HasHAaYeHHe KOTOPBIX, C CHJIOH
OTTAJIKMUBAACH OT BOJBI, IIPOABHTATDH TEJIO 3KHMBOTHOI'O BIIEDE.

Y pui0d TAKMM OpPraHoOM ABJIAETCA IIPEXK e BCEro XBOCTOBOM ILJIAB-
HHUK: 13rubas ero B CTOPOHBI, PbI0OA IIJIBIBET BIIEPET.

KuroobpasHsle (KanianoTel, AeJb(hUHBL) B CBOEM JBUMKEHUH TOMKE
HMCIIOJIB3YIOT XBOCT, 3TO UX I'JIABHBIM OpraH ABM:KeHuA. TOJIBKO, B OT-
Ju4YKre OT pbib, XBOCT ¥ KUTOOOPA3HBIX PACIIOJI0XKEH B TOPU30HTAD"
HOH ILJIOCKOCTHU. ITO MO3BOJIAET KUTAM OBICTPO MOTPYKATHCA B BOIY
U BCILJIBIBATh.

Hexoropele BogHbIe }KMBOTHEIE HCIOJIL3YVIOT H TaAKHe HeOOLIUHEIE
CIIOCOOBI IIepeMeIleHus, KaKk peaxTusnoe aemsxenne ©185 [@. Ha-
npuMep, MOJLIIOCK MOPCKOM IpefelloK, pe3ko cOMMKasa CTBOPKH pa-
KOBHMHBI, BEITAJIKMBAET U3 Heé Ha3aJ CTPYIO BOJALI U 0J1arofaps aToMy
cKaukaMu aBukerca Bruepén. ITogo0HBIM criocob0M mepeaBUIralTCs
U KaJIbMAapbl — MOPCKHNE I'OJIOBOHOI'HE MOJIJIFOCKH, CTPYIO BOJALI OHH
BBITAJKHBAIOT U3 MAHTHIHON IIOJOCTH.

Bopomnagarmme nrunki @186 IIaBaioT, UCIOJL3YS MJIABATEIb-
HbIE NMePemoOHKN MeXxy nanbiaMu. [Ipu niaaHuy nepenoHKU pac-
TATUBAKTCA U paboTaloT Kak BEca.

Ilpyrue MOITHIIBI, HAOPUMEpP NOHHTBUH, IJIABAIOT C ITOMOIILIO
KPBLILEB.
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PA3HBbIE CMOCOBbI MEPEMELLEHINA
BOAHbIX >KNBOTHbIX

e
Cxema gBMXXeHUA _
pbiObi




Muorue xHBOTHBIE 0CBOMJIN BOSAYIIHYIO Cpeay

©187 3. YMeroT 1eTaTh HaceKOMBIE, IITHILBI U PY-
KOKDBLIbIEe (JIeTy4YHe MBIIIIH).

N\
' 4

MonéTt Bo3moxeH bnarogapa NogLEMHON cune. 3Ty cuny
co3paéT Kpbino. [laBneHue Bo3ayxa nog Kpbinom bonb-
e, YeM AaBNeHWe BO34yxa, MPOXOoasLULero Haj KpbinomM.
3Ta pa3HULa B JaBNeHWM KU CO343ET NOOALEMHYIO CUNY
Kpblna, KOTopas yaepXXUBaeT XXMBOTHOe B NonéTe.
Camble nydiwive neTyHsl — NTuUUbl. KpynHbie nepes ux
nepegHUxX KOHeYyHoCTell oDbpa3yloT caMblil COBepLIeH-
HbIM NeTaTenbHbIA annapat. Kpome kpbina, y NTuLbl ecTb
LUensii pag apyrux npucnocobneHmii K nonéry.

310 obTekaeman cdopma Tena, nérkuin ckenet (6onk-
LUMHCTBO KOCTel nonbie!), BO3AyWHbIE MWK, yMeHb-
watwwmMe Bec Tena U obecneymsalowme nyduiee rnocry-
nneHwe KUcnopoaa B Nérkue Bo Bpems Nonéra, Xopoluuo
pa3BuThie NeTaTensHble Mbilukl. Macca rpygHbiX MbILLLL,
onycKalWmxX Kpbinks, gocturaet 20% oT obLuwein macchl
nTuuel. €

,./';_'
CTPOEHUE KPbINA NTULbI _/
<
i~ A

KpbiAbIko ™\ . [MepBocrerneHHble

CTPOEHWE NONOn
KOCTW NTULbI

Kucte

'y

BTOp OcCTerieHHble |
MaxoBble KPblNbSA

4 > O .
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Bonbloe
KOPOMBbLIC/IO

Babouka-
pernenHMLa

Onaxano

A

g
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CXEMA NONETA NTULbI

Bonblias
CMHMLA

flctpeb-
CTEPBATHUK
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BoapImuHECTBO e M03BOHOYHBIX U YWIEHHCTOHO-
I'MX — 9TO0 XOAUJIbHBIE JKUBOTHBIE, T. €. [IPHA X0b-
Oe OHHM onMpalTCA HA KOHEYHOCTH — HOTH, ¥ Ha-
CEKOMBIX X TPH Iaphbl, U IIpoldJjieMa YCTOMYHBOC-
TH IIepeJ HUMHU He CTOUT.

Y npecmpikarwinuxcs @188 [, Hanpumep y
KPOKOIHJIa, ABe IMaphbl HOT pacloJaramTcd 1o 60-
KaM TeJla TakK, 4To 0epo mapajljieIbHO IOBEPXHO-
CTHU 3eMJH 1 NepHeHANKYJIAPHO T'oJeHu, — 3TO
XOPpOIIO BHAHO Ha pucyHKe. Takum obOpasom 1o-
CTUraeTca YCTOMYMBOCTE TeJa AIepul], BapaHoB,
HO IIPHU 3TOM TeJI0 MX HEeBbICOKO IPHUNOIHATO HAJ
3eMJIEH, ¥ OHU BBIHYJEHbI BOJIOYHUTE Oproxo. OT-
ClOJIa X Ha3BaHUe — NPeCMBIKAIOIIHUEeCsH.

Y maeronurawiux © 189 [ 6expo 1 rojeHnb
COCTABJIAIT OJHY JHUHHUID, IIepPIeHJIUKYIAPHYIO
noeepxHocTy 3emyiu. Taxoe pacmnojoKeHue HOI
MO3BOJAET UM OBICTPO ABUTATLCSH.

PA3SHOOBPA3HbIE CNNOCOBbI MEPEABVXXEHWMA
XOOAWNbHBIX XMBOTHbIX

Y kpokoguna 6egpo 1 Nneyo pacnonoXeHsl
napannenbHo NoBepPXHOCTY 3EMNA

M NepneHauKynspHo roneHun

U Npeanneybio

Y MHOMMX HAaCeKOMbIX
TpW Napsl HOr

XOOMNbHbIE
MNEKOMNTAIOLWKWE

tj [

@/
Manbuexopauwme
L

Jf
KonbITHbIE

HPECMbIKaIOIJ.LMECFI BbliHYXEHbI
BONOYUTL CBOE GpIOXO no semne —
OoTCoda NPOoOU3oLWINO UX Ha3BaHWe
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HekoTopbie XMBOTHbIE
crnocobHbl NnaHnpoBaTh
npu NpbRKKax c gepesa
Ha nepeBo

‘::&‘

]
e )

Ph e

) [BUXeHWs MNeKonUTalLWUX pasHoobpasHbl: OHU MoryT
X0auTb, BeraTb, NpbiraTh, MNaBaTh, a HeKOTOpble, Ha-

- npuMep neTyyne MbllLM, Aaxe netatb. Cpeau Xoaunb-
k| \ . HbIX MIEKOMUTAIOWMX B 3aBMCUMOCTU OT TOro, Kak OHU
' | OonUpalTca Ha CTorny, pasnuyatoT CTOMOXoAAlMX, Npy
- xoasbe onupalmowmxca Ha Bco ctony (Tak XoaaT yeno-
— BEK, MejBefb), nanbuexofaumx, npu xoabbe n bGere
ONUPAIoLLMXCA Ha Nanblbl, YTO 3HAYUTENbLHO MOBLIWaeT

cKopocTh ux Bera (Tak gBUraloTca KoWwKK, cobaku), U Ko-

NbLITHLIX, KOTOpble BeraldT Ha KOHYMKaX OQHOTO UMM

ABYX nanblLieB, — oHW beraioT bBbicTpee Bcex (nowaau,

onenu, kocynu). £

KonbITHble BeratoT BbicTpee "\

Manbuexopawme 4
npu bere onupatoTtca BCEX, ONMNPaAth HA KOHYMKW, _ . . . o 0 o o
TONLKO Ha NanbLbl nanbues
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Pacrenus Tosxe cmocobHBI K AsMikennio @190 03, Ho, B oTanune
OT JKHMBOTHBIX, Y HUX IIepeMeIllaeTcA He BeCh OPraHu3M, a TOJIbKO ero
OTAe/IbHBIE OPTaHbl UJIM MX YacTH. Bbl, HABepHOE, 3aMeYaJu: eCJIH
BaKPBITHIN IIBETOK TIOJbIIAHA BHECTH M3 IIPOXJAJHOrO MECcTa B TEII-
JIoe, TO Yepes3 HeKOTOPOe BpeMsA OH pacKpoeTrcd, 1 Hao00opoT.

IlBeTky MHOTMX pacTeHWH HA HOYb WJIH Iepel OOAEM 3aKpbIBa-
oTcA. ¥ HEKOTOPHIX IIBETKU OTKPBLIBAIOTCA M 3aKPLIBAIOTCA B OJHO M
TO JKe BpeMA — II0 HUM MOMKHO HpOoBepATh 4ackl! JIucTea ropoxa,
(hacosn B TEMHOTE CKJIAABIBAIOTCS, 4 HA CBETY PACKPLIBAIOTCA.

H3BecTHEBI ¥ pacTeHHUH M HOCTATOYHO OBICTPBIE IBUIKEHUA. ¥ TPO-
NHYeCKUX MUMO3 IIPH COTPACEHHMH — HaAIIPUMEpP, OT YIAPOB KaIllejb
OOKAA — JIMCTOUKM, COCTABJIAIOIIME CJIOMKHBIA JIUCT 3THUX pacre-
HU, ObICTPO COMMMKAIOTCA U BECh JIUCT IMOHUKAET.

OBUXXEHWE PACTEHUI

Yy TPpOMMYeCKUX MMMO3
npuy CoTpaceHUM NNCTOHKHK
CKNnaabiBakoTCA

LiBeTkn
TioNbMNaHa

LiBeTkM ofyBaHYMKa pacKpbiBakoTCA
npw ApKOM CONIHEYHOM CBETE.

B cyMepKM 1 NpUY JOXKAE OHU
3aKpbiBaOTCA

B N N NN N O I
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10.

11.
12,
13.

| BOHPOC&I n 3agaHnA

Yewm oTinuaercs ABHMEHHe paCTEHHﬁ OT OB EHMA JKUBOTHBIX ?

Paccvmorpute pucyrok Ha ¢. 104. Kakue opucoocobieHHA HMEIOT
OJHOKJIETOYHBIE QJIA MepPeIBUKeHIA?

Yo 06I1IeT0 B OCYIIIECTBICHUN IBHKEHHUA ¥ BCeX MHOTOKJIETOUHEIX
JKUBOTHBIX ?

HO}IYMB.IEITB, B €M 3aKJHYaeTCsa OCHOBHANA PasHHIIA IIepPeMellleHITA
B BO,II;HDfI ¥ Ha3eMHOI cpene. Kax mo BHEIIHEMY BHOY Pa3JIHYHTH
AKTHBHO JBHMKYIIHUXCA obuTareael 5THX cpen SKH3HHN?

Kaxkwme npucrnocobieHnA K IIABAHUIO BCTPEUAIOTCHA V BOAHBIX KH-
BOTHBIX?

Yem PasmIndarrTCA XBOCTOBBIE IIJIABHHMKH pr6 ¥ KATOB?

Kakoit cmocob gBHiKeHHA V KaabMapoB? B 4EM coCcTOMT ero mMpuH-
mun? Y KaKUX eIle OpraHu3MOB TaKOH cII0co0 IBHKeHH A ?

Kaxue JKMBOTHBIE MOTYT JIETATE?

HEpE‘iHCJIHTe ocobeHHOCTH CTPOEHH A IITHUIL, CBA3aHHBIE C OOJIETOM.
Kaxkue MBIIIIIIBI ABJAITCA CAaMbIMH CHJIBHBIMHK Y JIETAKOIIHAX HTH]J;?

,Hafﬂ‘e oIIpenesieHHue MOHATHAA «XO0JHJIBHBIE HHHUBOTHEIE» . HPHBE,I[H‘
Teé IPHMEDH TAKUX HHBOTHBIX.

Kax nmepeMenialTCA CTOIIOXOOAIITIIe HKHUBOTHBIE?
K KaKOMY THIOY OTHOCHATCH OABHUMKEeHHUA KOIITKMI?

TTouemy y JKHUBBIX OPTAHH3MOB CYIIECTBYIOT TAKHE pasHooOpasHbIe
CIIoCcOoGBI MEPEeABUIKEHIA ?

45 | Paborta c koMnbloTEpOM

O6paTuTech K SJIeKTPOHHOMY HNPHUIOMKeHHI0. V3yunTe MaTepHuant
u BeIinoaHUTe 3aganusa T76—T80.

AsuxeHne — 310 nposaBneHue >XU3HW. XKunBoTHble cNOocobHbl K aKTUB-

HbIM nepemMelleHnam. Yy pach_-Huﬁ MOryT rnepemellaTbcs TONBKO OpraHbl
WM Ux 4actu.

113



%

KoopavHauua u perynauus

JLuBnIe OpraHmM3Mbl M OKDPyEHaAWOIIIAA HX Ccpela
©191 Hepas3pBIBHO CBA3aHBI Me:xaAy coboii. JIxoboe
U3MeHeHHEe B OKPYIKAIOINIEH cpejie ToOTUaC BAUAET
HAa KUBBIe OPTAHU3MBI, U OHHM OTBEUYAIOT HA HETO
cBOel nesiTtenbHOCTLIO. Tak, cOKpalieHue CBETO-
BOTO JHS OCEHBbI0O — CHUTHAJ K Tepenéram I
ITUI], K JUHbKE U HAKATIJIUBAHUIO KUpa A 3U-
MYRIUX OTUL ¥ 3Bepei. [Ipu moBBIIIeHUN TeM-
nepaTypbl MHOTHME NOYCTBIHHBIE JXUBOTHBIE NPS-
uyyTCH B HOPBI U a’Ke BIAJAIOT B CIAUKY.

ATy crocobHOCTHL OPraHU3MOB OTBEUATH HA BO3-
JIeficTBUE OKPY RAKIIEl cpe/ibl HA3BIBAIOT pa3apa-
$KMMOCTBI0 WJIHM YYBCTBUTEJNBHOCTBIO. Pazjpasiu-
mocTso ©192 [ 061afaioT Bee YKUBbIe OPraHu3Mbl.

Tak, ecsiu B Kanymo ¢ aMéOaMM ITOMECTHUTE KPHC-
TAJITUK TIOBAPEHHOM COJH, TO UX TeJa CIKUMAIT-
cs (onbIT 1), a mogBUKHBIEe HH(PY30pHUHU TYPEIbKU
YCTPEMJIAOTCS B TY 4YaCTh KAIlJU, T/le KOHIeHTpAa-
LU COJIU MeHbIIIe (obIT 2).

YV amé6b1 HeT creluaIbHBIX CTPYKTYP, KOTOpPhIE
PVKOBOJAT €€ esiTeJIbHOCThIO, 4 BOT Y 00J1ee CJa0MK-
HOOPraHM30BaHHON UHPY30pUU TY(DETbKU OHU YIKe
€CTh. JTO BOJIOKHA, KOTOpPhIe TPOHUIBLIBAIOT BCE €&
reso. OHM KOOpAUHHUPYIOT paboTy pecuuuek. Eciu
UX TIOBPEIUTH, OMEHNEe pecHUYeK craHeT Oecriops-
MTOYHBIM, & NBHKeHUe WHPY30PUHN — XAOTUUHBIM.

PaboTy Bcex opraHoB, UX CBA3b C OKPYIKAIOIIEid
cpenoit y CII0KHOOPraHM30BAHHBIX JKUBOTHBIX pe-
TYAUPYVIOT HepBHASE © 193 U 3HIOKPUMHHASA CUCTE-
wbl €194 . HepBHada peryasiniusd OCyIHeCTBIAETCH
HEpPBHLIMHM UMOYJIbCAMHM, KOTOPhIE MMEIOT 3JIeK-
TPUYECK VIO IPUPOIY.

i,
)]

OnbiT 2

Conb

Bnepsble cneyManM3vpoBaHHbIE HEPBHbIe KNeTKU MOABMSIOTCA Y KULIEYHO-
MONOCTHbIX. 3TO obUTaTenu HaWux NPyaoB — NPecHOBOAHLIE MMpPbI, a TakXe
Meny3bl, Kopannbl. HepBHble KNeTKM Y 3TMX XMBOTHbIX, CONpUKacasacb Apyr C
Apyrom, obpasyroT ceT4aTyrd HEPBHYKD CUCTEMY. 3TO CaMblid MPOCTOM TWN
HEepBHOW cKUcTeMbI. ECn K LWynansuy ruapbl NPUKOCHYTECA UMMOIA, TO OHa Co-
XMETCA. ITO OTBET OpraHM3Ma Ha pa3gpaxeHue. HepsHble kneTkun obnagaoT

YYBCTBUTENbHOCTbIO. KOCHYBLIUCE TMAPLI, Mbl MPUBENW MX B BO3ByXAEHHOE
COCTOfHME, KOTOpOe BbICTPO pacnpocTpaHMUNOCk NO BCEN HEPBHOW CeTH, Ao-
LUNO A0 KOXHO-MYCKYNbHbIX KNETOK 1 BbI3BaN0 WX COKpalleHWe — LiynansLa
Hayanu ckumatbca. OTBeTHanA peakuMa opraHM3Ma Ha pasfpaxeHue, ocy-
LeCTBNAEMasn MpK NOCpeAcTEe HEPBHOM CUCTEMBbI, Ha3biBaeTca pedrekcom

(oT naTMHckoro «pednekcyc» — OTPAXKEHHbIN).
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CeTuyaras HepBHas cMCTEMA
M pa3apaXKMMOCTb ruapbl
CokpalleHue
MbILLEYHbIX
KNeToK
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Cpeau MHOTOKNETOUHbIX XWBOTHLIX NO-HacTosieMy cnox-  HepBHaa cuctema
Has HepBHasa cUcTemMa NOABNSETCA ¥ AOXAEBOro Yepea. Y He-  AOXAEBOro 4epes

ro HepBHbIe KNeTKK He pa3bpocaHbl No Teny, a cobpaHbl B
HepBHbIe y3Nbl. CaMbIi KPYMHbIA M3 HUX HAXOAUTCA Hag, rMoT-
KOW, OTCIO[la ero Ha3BaHWe — HAArMoTO4YHbIN. OT Hero oTxo-
OAT MHOMCYUCIIEHHbIE HEPBbLI, M MO3TOMY NepeaHUin KOoHeL,
yepBs 0bnapaeT GonbLWoOW YYBCTBUTENLHOCTLIO. HagrnoTtou-
Hbl y3en ABnseTca Kak Obl ronoBHLIM Mo3roM. Ecnm ero no-
BPEeOUTh, TO YepPBb MOXET NPOoJoKaTk ABMraTbCs, HO, BCTPe-
TWUB Ha NyTW NPenaTCTBME, He CyMeeT ero 0borTu u byger
ponro 1 bectonkoBo BUTLCA © Nperpagy.

HanrnoTo4Hblli HEPBHbLIW y3eN, COeAWHAARCh C NOArNoTou-
HbIM, 0bpazyeT oKONOrNoToYHOE HepBHOE KonbLo. OT noa-
rMOTOYHOrO HEepPBHOTO y3Nna OTXoAWuT OplolHas HepsBHaf
uenoyka. OHa TAHeTCA BAONb BCEro Tena U COCTOMT U3 nap
y3/10B, Nexallyx B KaXKAO0M CerMeHTe W COeJUHEHHbIX MeX-
Ay cobor. OT HUX BO BCe YacTW Tena YepBa OTXOAAT MHOTO-
YyucneHHble HepBbl. PaboTa Bcex opraHoB YepBA KOHTPONU-
pyeTca HEPBHOM CUCTEMOM.

Y UNeHUCTOHOIMX XMBOTHbIX HEPBHAA CUCTEMA UMEET NOXO-
Xee CTpoeHUe, HO Y HaceKOMbIX 0COBEHHO BbipaxXeH Haj-
FMOTOYHBIN y3en. 3TO CBA3AHO C CUMbHLIM Pa3BUTUEM Y HIUX
OpPraHoB YyBCTB W CNOXHbLIM rnoBeaeHueMm. BcnomHuTe, Ka-
Kue rpaHauo3Hble «AoMa» coopyxaloT Mypaebu! B ux ce-
MbfIX YCTAaHOBJIEHO «pa3sfdeneHue Tpyda»: OQHUA OXOTATCH,
ApYrue 3aliMLaioT AOM OT HEeMNpOLIEeHbIX rOCTeln, NPoBeTpU-
BalOT U NPOCYLUMBAIOT «CTPOMMAaTEpPUanbI» — XBOUHKM.

A nuénel? CNOXHOCTb X B3aWMOOTHOLIEHUI U NOBeJeHUA ﬁp’
BbI3bIBAET BOCXMLLEHME. YTO CTOAT OAHU TONbKO MX «TaH- '

Libl», MO KOTOPbIM MYéNbI-cOceaAK OnpeaenatoT Hanpasne-

HMe K uBeTkam, OoraTbiMm HekTapoMm. ApPXUTEKTYpHbie '

U cTpouTenbHble cnocobHocTKM nYyén He mMmetoT cebe J \
paBHbLIX B XXMBOTHOM MUpe. Y NOCTPOEHHBIX UMUK COT ; b
Havbonbllaa BO3MOXHaa EMKOCTb MpPU MWHU-
ManbHoi 3aTpaTe matepuana!

HagrnoTo4Hbin
HepPBHbIK
y3en A

MoarnoToYHbIV
HEPBHbIW y3€en

HepBHbIA y3en
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© HepBHasa cucrema
YAUTKWA

HagrnoTouHbIi
HepBHbIA
y3en

HagrnoTo4HbIH
HepBHbIi
y3en

MoArnoToYHLIN HEPBHBIN y3en

HepeBHana cuctema
nyenb!

MypageAHMK

Pabouasn
nyena

MypaBbu-
pabouune
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CTPOEHME rofNOBHOIO MO3TA NO3BOHOYHbIX
>KNBOTHbIX

FfonoBHOW MO3r
akynbl

FonoBHOWM MO3r
NArywKu

FfonoBHOW MO3r
ryca

FfonoBHOM MO3r
nowagm

FonosHOM
MoO3r

L N O B B N
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Y nossoHoYHBIX HepBHAA cucTema © 195 pacroJiaraercs Ha CIIMH-
HOH CTOpOHE, a He Ha OPIONIHOM, KaK V Koab4YaThix yepseil @196 Hu
yiaenucrororux (197 . OHa COCTOUT U3 IOJIOBHOTO MO3I'a, CIIMHHOTO
Mo3ra 1 HepBoB. CIHIMHHOM MO3T PacIIOJIOKeH B I03BOHOYHUKE U MMe-
eT BHUJ JJIMHHOTO TAMA.

lNonoswroi mosr €198 HaxXoZUTCA B uepelie. B HEM pasnnyaioT mne-
peaHuil MO3T, cpeHII MO3T, 3a/iHU# Mo3T!. [lepegHUiT MO3T COCTOUT
M3 IBYX OTOEJIOB — KOHEYHOI'0 MO3Tra M IPOMEXKYTOYHOI'O MO3Tra.
3aaHuii Mo3T 00pa3yIOT MO3MKEUOK U IIPOJ0OJTIOBATELIN MO3T.

L PaA3NHMYHBIX JKHBOTHBIX BCe 0T/IeJibl DA3BHTHI NO-PA3HOMY @199 =
OTO CBA3aHO C YPOBHEM OPraHM3aniy H 00pa3oM HU3HH MKHUBOTHOTO.
Hanpumep, v Bcex pouid XOpOINO PA3BUTHI 3aJHUN U CpeIHUII MO3r,
HO V Xapuyca, 00uTarwIero B YNCcTOH, IIpo3pavHoi Bojge, ocoboe pas-
BUTHE IIOJYUYUJIN 3PUTEJIbHBIE TOJH CPeJIHero Moara, a y JIMHA U Ka-
paca — oburaresyieii MyTHOH BOJbI IPYIOB — CTPYKTYDBI 3aIHEr0
MO3ra, CBA3aHHBIE ¢ OcsA3aHueM. [[BUKeHHs PhI0 B BOJie OUEHD CJIOMK-
HBEI 1 pasHooOpasHbl, HOATOMY YV HUX 0COOEHHO XOPOIIIO PA3BUT MO3-
JKEeUOK — OTHAeJl 3aJHero Mo3ra, OTBETCTBEHHBIN 34 KOOPAMHAIIUIO
IBHM:KEHHUN W OpPMeHTAIIHIO Tejia B IpocTpancTBe. PribaM mpHCYIMH
OueHb cJaosKHbIe (hopMbl noeegenus ©200 . Hanpumep, B mepuon
PasMHOMKEHUA YIPU OPOXOOAT ThICAYU KHUJIOMETPOB 0 MecTa OT-
KIaAKU UKPBI — U HAXOIAT ero Oesorrubouno. Jlococésrie, cobupa-
fACh IIPU HepecTe B CTAHM U YCTPEMIISASACh B PeKH M PeUYKHU, Mpeoaoje-
BalOT HEBEPOATHLIE TPYAHOCTH: BCTPEUYHOE TeUeHHe, IIOPOTH U JarKe
HebOoJIBIIIHE BOAOIAIEL.

> VMU BBUXKET MHCTUHKT pasmMmHoXeHUA. MHCTUHKT — 3TO BPOX/AEHHbLINA KOM-
nnekc onpegenéHHbIX, 0cobbIX ANA KaXaoro Buaa peakunia Ha BO3AeNCTBUS
cpepnbl. OT pednekcoB MHCTUHKTLI OTNIMYaKOTCA CTerneHbl CNOXHOCTH.
MoeegeHMe NTKL, 3HA4YUTENBHO CNOXHee, YeM NoeBegeHue polb 1 gaxe 3eMHo-
BOAHbIX M NpecmbiKatowmxca. OHK CTPOAT rHé3fa, HackXKMBALOT flla W Bblpa-
WKMBaKT NTEHUOB, 3allMLIA0T UX OT BparoB. MHorue ntuuel obpasyoT cemei-
Hble NMapbl Ha HECKONBbKO NET, a MHOrAa U Ha BCHO XW3Hb. NepenéTHble NTULbI
COBEpLUAKT ANMTENbHbIe NyTelWecTBUA B MecTa 3MMOBKW 11 0BpaTHO.
O6napas cnocobHOCTLIO K MONETY M OCTPbIM 3peHUeM, NTULbI U3aaneka BUAAT
nuLly, 3amMmedatoT Nprubnmxaroluerocs xuuHMKa. CnoxHoe noeegeHue 1 obpas
XW3HW 00YCNoOBWNW pa3BUTUE NepeaHero Mosra, Mo3Xe4dka 1 3puTeNnbHbIX 40-
nei cpegHero Mosra.

Hepeuas cucrema y maeronuramwinux ©201 gocTuria mamBbIC-
Imiero pasBuTHA. OHa coCcTOHT U3 TeX Ke OTOeJIOB, YTO ¥ BCeX IIO3BO-
HOYHBIX, HO TOJIOBHOHM MO3T pPas3BUT 3HAYUTEJbHO cuabHee. CaMbiid
KPYIIHBIHA €ro oTAes] — 00Jbline MOJylapus roJJOBHOIO MO3ra, I1o-
BepPXHOCTE KOTOPEIX — HOpa — COCTOMT M3 MHJJIHAPOOB HEPBHEIX

1 Ha pucynke (c. 118) nepeauuii Moar 0603HAYEH 3KENTLIM [EETOM, CpeJl-
HHl — roay0LIM, 3aJJHUH — PO30BLIM.




KJaeTok. Kopa y OoJbIIMHCTBA »KHBOTHBIX He IJIajKasi, a obpasyerT
MHOTrOYHCJIeHHBIe 00p0o3abl M M3BHUINHBI. Kopa mojyinapuii peryJimu-
PVeT 1 HampasJ/isieT paboTy BCeX OpPraHoB, ¢ Hell CBA3aHbI U CO3HAHHE
4YeJ0BEKAa, ero IaMATh, MBIIILJIEHHUE, TPYAOBAA IeATEJbHOCTb.

JupoxpuHHAa® cucrema © 202 , Kak ¥ HepBHAaA, peryjaupyer padoTy
Bcero opranmsma. OgHaKo MeXaHHU3M 3/leCh HHOM — XHMMHYecKas pe-
rynanusa. B e€ ocHOBe JIEIKHUT OeiicTBHe 0OCOOBIX AKTHUBHBIX Be-
IIeCTB — 'OPMOHOB, BbIJIEIAEMbIX JKeJle3aMH BHYTPEeHHel CeKPeInm.

¥V 6Gecro3BOHOYHBIX JKUBOTHBIX, HAIIDUMED V HACEKOMBIX, C AeiCcT-
BHEM TOPMOHOB CBA3aHBI NUTaHME U 00MeH BeIllecTB, POCT U Pa3BH-
THE, OKYKJINBAHMe 'YCEHUIbI ¥ €€ JIMHbKA M MHOI'MEe ApYyIrue npolec-
cbl. UMeHHO ropMOHbI BAUAIOT Ha U3MeHeHHe OKPacKH Teja becro-
3BOHOYHBIX B 3aBHCHMOCTH OT Cpelbl O0UTAHUA: TaK, TeJO Kpabda
HIM pBIOBI KaM0aJibl HA CBETJIOM I'DYHTE CTAHOBUTCHA CBeTJiee M, Ha-
obopoT, HA TEMHOM — TeMHee.

MpuMepbl M3MeHEHNA OKpacKu
Tena pbib B 3aBMCMMOCTH
oT ocobeHHocTelr cpeabl 0buTaHuA

HekoTopsie npuaoHHsbie pbibsbi,
HanpuMep kambana, obnagaioT
CNocoBHOCTLIO «NMOACTPanBaTb»
CBOIO OKpAacKy noj ugeT

1 ocobeHHOCTV MOpPCKOTro AHa




2 Y BbICWIMX MO3BOHOYHBIX HECKOMNbKO XeNés BHyTPeHHel cekpeuwn. Paccmo-
TPWM, KaK BNUAET UX AeATENEHOCTE Ha OPraHn3M XMBOTHOTO, Ha NMpUMepPe WK-
TOBUOHOM Xene3bl. OT Heé 3aBMCUT POCT U pa3BUTHeE opraHu3Ma. Bel BuguTe
Ha pUCyHKe, KaK ronoBacTVMK MpeBpallaeTcs B NArywky. Bce 3t nsmeHeHua
NPOUCXOAAT NOA BNVAHMEM rOpMOHa WMTOBUOHOW Xenesbl. ECnn ckapMnueaTe
roNoBacTUKY KyCOYKKM LMTOBUAHOW Xenesbl, TO OH NPeBpaTUTCA B MUHWATIOP-
HYIO NATYLWKY ropasno ObicTpee. YoaneHue WWTOBWMOHOW Xenesbl NPUBOAUT
K pe3Komy 3ameaneHuio pocra.

Mnocdunz — 370 ManeHbKas Xenesa, KoTopas HaXxoAMUTCA B rONIOBHOM MO3re.
OHa BblpabaTbiBaeT HECKOMbKO AECATKOB FOPMOHOB, BNUAKOLWLMX Ha 0bMeH Be-
wecTe. Tak, 0QWH U3 HKMX BNUAET Ha POCT. ¥ YenoBeka HeQOCTaToOK 3TOro rop-
MOHa B Meprvoj Pa3BUTWUA MOXET 3aMedNUTb POCT, Tak YTO B3pOC/kie NOan
BblpacTatoT Bcero o 70—80 cm, a n3bbITok ero BegéT K MCKNoUYNTeNbHO bonb-
' 4

womy pocty — Ao 2 m v bonee.

Mnogwus Yyenoeeka

o000 000 B0
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T'opMmonanpHasa peryaanusa 100 CpaBHEHUIO ¢ HEPBHOH OCYLIECTB-
JIAeTcsA ropasno MeljieHHee, HO JaeT foJiee nauTebHbIN ahdeKT.

Pacrenusa He MMeOT HEPBHON CHUCTEMBI, M PETYJIAIINA UX KU3HE-
IeATeIbHOCTH TMPOUCXOAUT JUIIb C TIOMONIIBI0 BBIJAEJAEMBIX XUMU-
yeckux BelrnecTB. OOBIYHO MX HABBLIBAIOT POCTOBBIMU BElIECTBAMMN
©203 , Tak KaK B OOJIBIIMHCTBE CJIYYaeB UX BIMAHHE BhIparkaeTcda B
U3MEHEeHHHU POCTA PACTEHUA WJIK OTAEJbHBIX €ro 4acTei.

Kak 1 ropMoHBI Yy 3KMBOTHBIX, POCTOBBIE BeIlleCTBA PACTEHUHN —
9TO CJI0MHbIE OpraHuYecKHue COEJUHEHNA, KOTOPBIE JAKe B HUUTOMK -
HO MAaJbIX KOJHYECTBAX MOTYT H0O-pPAa3HOMY BJIMATE Ha O0OMeH Be-
IeCTB, YCUJIUBATH UJIN 3aMeJIATH POCT U PA3BUTHE KJIETOK, BIAUATH
Ha 3aKJaJKy M pasBHTHe IIOUYeK, o0pa3oBaHHe HOBBIX KODHeI, Ha
CKOPOCTH JieJieHUA KaeToK Kambusa. OcobeHHO MHOTO POCTOBBIX Be-
mecTB 00pa3yeTcs B PACTYIIUX TKAHAX — B KOHUMKE KOPHA, HA BEP-
xyiige mobera. IlepeMeInaioTcsa POCTOBEIE BEIECTBA OT BEPXYIIKH
pacTeHusa K KOPHIO IO IPOBOAMAIIEH cucTeMe.

B ToM, 4TO pOCTOBLIE BellleCTBAa BLIJAENAIOTCA KOHUMKOM Iobera
(BepxyIlleuHON MMOYKOH), Jerko yoeguTshes, IpoJeas olbIT, n3odbpa-
JKEHHBIN Ha pucyHKe (1). Bel BHAUTE, YTO POCT pAcTeHHs IpeKpa-
THUJICSH.

Ha cocennem pucynKe (2) moxasan 6osee CJI0KHBIN onibIT. CTHMY-
JINPYA POCT INIABHOTO ¢TebJIs B AJHHY, POCTOBLIE BellleCTBA TOPMO-
34T pocT 60KOBLIX moberosB. Cpe3as BepXyVIIEUHYIO MTOYKY, MBI ybe-
OUMCHA, 4TO OOKOBLIE IIOYKH, JHINEHHEBIE YTHETAIOINEero AeicTBUsd,
GBICTPO TPOHYTCA B POCT.

7 Mocne

: rubenn
BEPXYLIKK
enuv oguH
13 BoKOBbIX
noberos
3aHMmaeT
eeé MecTo

L L B
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OnNbITbl C YOANEHMEM BEPXYLLEYHOW MOYKMN

Ha4ano onbiTa [ Ha4vano onbiTa

06pe3aﬂ BETBW CalOBbIX M NapKOBbIX paCTEHIr"II;l W KYCTapHMKOEB, MOXHO NpuraaTtb
MX KpoHamM CcamMbie pasHooﬁpa3the, MHOrga eecbMa npuyyaonuvebie o4epTaHA
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} B OCHOBe HepBHOW AeATENbLHOCTU nexar pednekcb.

PaznuuatoT GesycnoBHbie U ycnoBHble pednercsl
(204 . beaycnoBHble pedneKcbl NnepejaoTca No Ha-
cnepcTBy, NO3TOMY UX eLE MHOrJa Ha3blBaloT BPOXAEH-
HblMU. Hanpumep, KOCHYBLIWCE FOPSAYero yTiora, Mol
pe3ko, He 3aAyMbiBasAchb, Jaxe elé He Mo4YyBCTBOBaB
6onu, oTgéprueaem pyky. 3To npumep 6e3ycnoBHOro
pednekca.

YcnosHbie pedineKkcbl — 370 pednekcsl, npnobpeTéH-
Hble B pe3ynkraTe XWM3HeHHOro oneita. Hanpumep, Mox-
Ho BblpaboTaTb YCNOBHbIMA pednekcy akBapUyMHBIX pPbl-
6ok. Ecny B TeyeHre HeKOTOPOro BpeMeHW COMpoBO-
XKAaTb UX KOPMEHWE NOCTYKMBAHWUAMU MW 3BOHKaMU,
[OBONBHO CKOPO OHW CTaHyT MpUWNNbIBaTb MPOCTO Ha
3BOHOK MM CTYK MO CTeHKe akBapuyma, faxe He nony-
Yasf Mpv 3ToM Kopma.

BbipaboTKa y XMBOTHBLIX YCNOBHLIX pPednekcoB NexuT
B OCHOBE WX A peCcCUMpPOBKH. (
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HepBHylo cuctemy 4enoBeka obpasyior 80—
100 Mnpg HEMPOHOB, BONLLWIMHCTBO M3 HUX NPUXOONTCH
Ha roNoBHOW MO3T.

* HepBHbIA MMNYNbLC — 3TO BONIHA BO30YXAEHWA, KO-
Topaa pacnpocTpaHseTcs Mo HepBy. HepBHbIe UMMYNbChI
pacnpocTpaHATCca co ckopocTeio oT 0,5 o 120 m/c.

» [OoctatoyHo 1 r agpeHanuHa (ropMoHa HaanoveuyHu-
Ka), ytobbl ycunutb paboTty 100 ThiC. M3ONMPOBaHHLIX
cepgey, narywek. JocratouHo 1 r uHcynuHa (ropmoHa
NOMKENYA0YHON Xenesbl), YToBbl NMOHW3UTL YPOBEHL Ca-

Xapa B KpoBW Yy 125 ThiC. KPONUKOB.

HepeHas
KneTka

Be3ycnoBHbIN
pednekc

y AOXAEBOro
YyepsA




HepBHbIA UMMNYNbLC, BO3HUKLIWA

B HEPBHOW KNeTKe B OTBET Ha yKon
WrofnkKom, Nnepeaasdtcs rno Lernovke
HEMPOHOB K MbIWLUE,

W YenoBek oTAEprMBaeT pyky
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' Bonpocbl u 3apgaHns

YTo Takoe paznpamnuMocTs? ABiIgercsa 1u 5TO CBOMCTBO 00A3aTEIb-
HBIM Iaa aroboro cymiectsa? IIpuMBeanTe TpHUMEepPHI IPOSABICHIA
PasapasKuMOCTH.

B uéM sakIOUYaeTcA POJb HEPBHOI CHCTEMEI?
Yro rarkoe pederc? Kakue OpiBaroT pedaexcer?

IMouemy BpozxaéHHBIE pe()IeKChI HAZBIBAIOT OHE3YCIOBHBIMHY, a IPHU-
obperénHble — yeaoBHEIMEH? IlpomemoHcTpupyiiTe 6e3yCciIOBHBIE
¥ YCIOBHBIE peduieKCchl, 006 IHHHUBIINCEH B IAP5I.

PaccmoTpuTe prcyHOK Ha c. 118. YUem ornmuaeTcsa MO3T PasJmu-
HBIX IO3BOHOYHEBIX KHBOTHEIX? C ueM aT0 cBA3aHO?

ITouemy TUrpOB ApeccHPOBATH JeTde, 4eM KPOKOAHUIOB?
Kaxk cBazaubl noEATHA «pedIeKC» U « MHCTHUHKT» 7
Yro Takoe TOPMOHBI?

IIpuBenuTE MPUMEPHI HEPBHOW W 3HAOKPHHHON PETYJIAINM CBOETO
OpraHu3Ma.

Yro ob1iero B PEryaAnNU PACTEHWH ¥ JKHUBOTHBIX WM B UM OTJIH-
qusa?

PaccmoTpuTe pucyHoK Ha ¢. 123. I'me BaM MOKeT IIPHTOAHUTHCSA pe-
3YJIbTAT OPEACTABIEHHBIX OIIBITOB?

Kax BBI cumTaeTe, MOMKHO JIM UCKYCCTBEHHO BBI3BATH JIMHBKY Y JIH-
HAIIAX 3BePell U COAYKY YV KUBOTHBIX, JJIs KOTOPEIX OHA Xapak-
repua? OTBeT ApryMeHTHDYIHTE.

'5 | Pa6oTta c koMnbioTepom

ObpaTuTech K 2JIEKTPOHHOMY IPHUIOKEeHNUID. A3yunTe MaTepHa
1 BpIDoHUTe 3agaHud T81—T85.

KOOp,B,HHaLI,MH 1 perynayusa xXu1sHeneATenbHOCTKU OpraHM3ImMoB ocyLUecT-

BnatoTca bnarogapa pabote HEPBHOW M IHAOKPUHHOM cnuctem. B ocHoBe
AeATeNnbHOCTU HEPBHO M CUCTEMBI fiexaT pednekcol. Pegnekc — 310 oTBET-
Has peakuus opraHu3mMa Ha pasgpaxeHue, ocyllecTeisemas ¢ MoMOoLbIo
HEPBHOW cucTeMbl. B ocHoBe paboTbl 3HAOKPUHHOW CUCTEMbI NEXUT Aein-
CTBME XMMWNYECKNX BELLECTB — FOPMOHOB.
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<>« Becnonoe pasMHO)XeHMUe

Pasmuosmenue ©205 [ — 210 CBOICTBO, IIPHUCY-
Ijee BCEM JKHMBBLIM OpraHusmMam. Baarogaps pas-
MHOKEHHUIO KU3HBb TTPOOJIIKASTCA U3 MMOKOJeHUA
B nmoxoJieHne. B npupose cyiecTByeT MHOTO CIIO-
coD0B pasMHOMKEHHA, HO BCE HX MHOroodpasue
MOJKHO CBECTH K ABYM THIAM — 0eCcIoIoMy U II0-
JIOBOMY.

B 6ecnosiom pazMHOMKeHMHM YYaCTBYET TOJBKO
OIVH POAUTENbCKHHA OpPraHM3M, U3 KOTOPOro 00-
pasyerca aBa (uam 0oJiee) HOBBIX, UJEHTUYHBIX,
T. e, IIOX0KUX APYT Ha Apyra, OpraHusma,

Hawubomnee npocras ¢gopma Geciiosioro pasMHO-
KeHHA — nenenue 0206 [, xorja poguTeIbCKOE
TeJO paclielidgeTcsd Ha JBe OJMHAKOBBLIE YACTH.
Tark pasmHO;KaTCcA 0OaKTepuu, IIpPOCTeHIIne,
MHOTHE OJHOKJETOYHLIe Bojgopociau. Paccmorpu-
Te PUCYHOK. BBI BuAuTe, YTO IIpOIlecC AEJeHHA
HaumHaeTcA ¢ gxpa. OHO BRITATMBAETCS, IIPHUHHA-
MaerT IIPoAoJIroBaTyio (hopMy, 3aTeM AeauTcd. da-
CTH AApa OTXONAT OPYr OT Apyra. B muromnasme
obpa3syeTcsa IIepeTAKKa MM IeperopojkKa, KOTo-
pasi, IIOCTEIeHHO YIriaydnadch, NEeJNUT MaTepuH-
CKVIO 0COOBb Ha JIBe OJHMHAKOBLIE JOUYePHUE 0COOH.

Jpyrum BapmaHTOM OECIOJIOTO Pa3MHOMKEHUA
ABjasercA noukosanue @207 . OHO BeTpeuaerces
KaK yV OJTHOKJIETOYHBLIX, TAK M Y MHOTOKJIETOUHBIX
opranuamoB. Tak, Hampumep, pPasMHOMKAOTCA
apossxyn ©208 [ — oaHoKJIeTOUHBLIEe rpudbl. BHa-
yaJjie Ha MATEePUHCKOI KJIeTKe o0pasyeTcs HeboJIb-
mio 6yropoxk — mouka. OHa pacTéT, yBeIM4YHUBAa-
eTcsa B pagmepax. Anpo maTepuHCKOI KJIETKH Je-
JATCA. 3aTeM OJHO U3 00pa30BaABIINXCHA JOUEPHHUX
Anep nepemeniaerca B noury. Obpasyerca HoBad

Tunbl
no4yKoBaHUA
APOXXKen

HeneHue
3BrNeHbI

bopsak noneson
pasMHoOXaeTca
KOpHEeBbLIMK OTMNPbICKaMU
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.-+, Npopacraowas

Crioper . =, cnopa

—

kaerka. OHa MOMKeT HOPOAOJIMKATE KUTE BMECTe
C MATEePHUHCKOM MJIH OTHAEeIUThCAH.

ITogo0HEIM 00pasoM pasMHOKATCA M HEKOTO-
Pble MHOTOKJIETOYHbIE, HATIpUMeEDP ruaps: 2209 .
OOBIYHO JIeTOM Ha HOBEPXHOCTH TeJia THAPLI 00pa-
BYIOTCHA CKOILJIEHUA AeJIANNXCA KIeTOK — IIOYKH.
ITocrennenHo OHM yBEeIHMYHMBAIOTCA B pasMepax,
Y HUX MOABJAITCA IIyHalbila, OTKPbIBAETCA PO-
TOBOe oTBepcTHe. JacTo IIymanablia IOABJISIOTCH
paHbIlle, YeM OTKPBIBAETCA POTOBOE OTBEpPCTHE,
1 MoJIoJiad rujpa, noiMan JoObIUY, HEe MOMKeT eé
IIPOrJIOTHUTE.

JlocTaTOYHO IIMPOKO PacOpoCTpaHeHa B IPUPO-
Je u apyraa ¢gopma 06eclmojoro pasMHOMKEHHA —
cunopoobpazosanue @210 3. Comopa — 3T0 0cCO-
ObIil THII KJIETKH C OUeHb ILJIOTHBIMH 000JI0UKAM.
Cropsl MOT'YT IJHTEJILHOE BpeMs HaXOAUThCH B
COCTOSHHHU IMOKOsA. B TaKoM BHIe OHU CIIOCOOHBI
epe:KuAaTh X001, sKapy, BeICLIXaHue, N30bITOK
piaaru. Korga sxe HacTynaoT 0JaronpusaTHERIE YC-
JIOBHA, OHU IIPOPACTAIOT, JeJATCH, M U3 HUX o0pa-
3yIOTCA HOBBIe ocobu. Tak pasMHOMKAIOTCA HEKO-
TOpbLIe JKHBOTHBLIE, I'PHOBI M MHOIHE pacTEHMA:
MHOTOK.JIETOUHEIE BOOOPOCIN, MXH, MAlTOPOTHUKH
u ap. Cnopbl 00pasyTca B CIEIMAJILHBIX Opra-
HaX — COOPAHTHUAX.

ITpu BereraTueHOM pasmuo:xennu ©211 O ot
MATEpPHHCKOI0 OPraHmMaMa OTAeNAeTCA OJHA MJIK
HEeCKOJBKO YacTeli, KOTOPbIe 3aTeM HAUYHHAIOT Cy-
IIeCTBOBATE CAMOCTOATEILHO.

¥ mnockux yeppein ©212 @ Tesno MoKeT pacna-
JaThbCA HAa HECKOJIBKO YacTel, a 3aTeM KamKIad U3
HUX JOocTpauBaeT ce0A M CTAHOBHUTCA HOBBIM Opra-
HuaMoM. Huruarasa senéHas BOJOOPOCJE CIIMPOTHA-
pa ToxKe MOKeT paspbIBaThCA B JIN0OOM MecTe U 3a-
TeM AOCTPAMBATBLCA J0 IeJI0H oco0u.
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YV pacTeHmit MIUPOKO PACIIPOCTPAHEHO PASMHOMKEHNE OTBOJNKAMIK
©213 u uepenravu ©214 . OTBOZKOM HA3BIBAIOT MOJIETAXOIIU 110-
0er, KOTOPBLIN YKOPEHAETCA B MECTAX CONPUKOCHOBEHUA C IOYBOWM.
Yepenok — oTpezaHHad yacTh mobera ¢ moyKamMu, crioco6HAA K VKO-
penenuio. Hekoropele pacTeHUS PA3MHOKAKIOTCA CHENUATbLHBIMU
BUJOU3MEHEHHLIMHY OPTraHaMu — JayxoBuiaviu @215 , K1yOHeIyKo-
BUIlaMUY, KAyOHAMU @216 , kopHesnmamu ©217 . Maorue U3 HUX
CIYIKAT TAKIKE U 3aMacarllUMU OPraHaMHU, B KOTOPBIX OTKJIA/ILIBA-
I0TCH IMTUTATEeNbHEIE BelllecTBa, MO3BOJIANIIIME PACTEHUIO IIePeXUTh
TPYAHBIN TIEPUOS — 3UMY, 3aCYXY.

YV 6puoduanyma ©218 1o KpaaM JIUCTOBBIX IIJIACTHHOK 3aKJabl-
BAIOTCS 3aYATKM IEJIOTO PACTEHUA, KOTOPbIE, ONanas, CTAHOBATCH
CAMOCTOATENIbHBIM OPTAHU3MOM.

IIpu BereTaTMBHOM PAa3MHOMEHHUU HOBBLIE OCOOM HACJEAYIOT BCE
MPU3HAKU MATEPUHCKOI'0 PACTEHUS.

PASMHOXEHWE OTBOOAKAMU
U NOBEMOBbIMW YHEPEHKAMU

chm-iaﬂ nanka pasMHOXXaeTcH
non3y4ynmMmm noberamm
M KOpPHEBEbLIMW HepeHKaMK

LN




Bo3gywHkle
NYKOBUYKHU

yecHoka (1)
1 nunun (2)

BbIBOAKOBbIE MOYKMY
6puodunnyma

JlykoBumupl
TIoNbMNaHa

Mnopoeble AepeBba pa3zMHOXaOTCA NPUBMBKOINA. [ina 3Toro
C Pa3MHOXXaeMoro AepeBa Hape3aloT YepeHKU MY NoYKK

C KYCOYKOM KOpPbI — rna3sku. 3To NpUBOIA. 3aTeM COeAUHAIOT
crebnesble YacTu NPMUBOA W NOABOA — APYroro pacTeHus

C y)Xe roTOBbIM KOPHEM — W MNOTHO NMPUBUHTOBBIBAIOT APYT
K apyry. Nocne atoro ctebens NofAeos Bbille MecTa
NPUBUBKMW Cpe3aloT. B pe3ynsraTte y HOBOro AepeBa

CTBOM U KPOHa hOPMUPYIOTCA M3 NPUBOSA, @ KOPHU

N OCHOBaHWE CTBONa OCTaloTCA OT NOABOA
CRC RN B
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' Bonpocbl u 3apaHuns

1. KakoBa OmosioruuecKasi poJjib pASMHOKeHU 7
2. B uém OmonoruuecKMUi cMBICH 6eCTIOIOT0 PASMHOMKEHMUA?

3. Kakme Buapl 0ecriosoro pasMHOKeHH A BEI 3Haete? YTo obmiero Bo
Bcex (popmax 6ecmoaoro pasMHOMKEHHUA?

4. Berpeuaercd M HOYKOBaHNE YV pACTEHHI ?

3. Yro Takoe ciopa? Kakue opraHmn3Mbl pa3MHOMKAIOTCA cIiopamMu?
6. HasosuTe crroco0bI BereTaTUBHOTO PASMHOIKEHH.
7

. O6BsACHUTEe, IOYEMY IJIOJIOBEIE JePEBbA PA3MHOMKAKT IPUBUBKOIM,
Kaprodenrs — KIYOHAME, CMOPOJAUHY — UEePEHKAMH, XOTA Y BCEX
3TUX PACTEHUI €CTh CEMEHA.

8. B uéM mirocsl m MEHYCEL 6ECIIOIOro PasMHOMKeH A ?

9. Ilpenno:xuTte craocod DONyYeHUA 00IBIIOTO KOJIHYECTBA CAKEHIIEB
OT OJTHOTO KYCTa CMOPOAMHEI IIeHHOTO COPTAa.

Brinmonaute pabory Ne 29 ma c. 59 (Terpaas ana jabopaToOpHBIX
paboT U caMOCTOATENbHBIX HADJIIOIeHHE).

V.@ | Pa6oTa ¢ KOMNbIOTEPOM

ObpaTuTech K 2JIeKTPOHHOMY IPUIACKeHHU0. AzyunTe MaTepHuan
M BRIDOJHUTe 3amaHud T86—T89.

PazMHOXeHNe — XxapaKTepHoOe CBOMCTBO XMUBbIX OpraHu3MmoB. Paznu-
yaloT becnonoe v Nonoeoe pasmMHoxXeHwe. B Becnonom pasmMHoXeHUM
y4yacTeyeT ogHa ocobb, nNpu 3ToM 00OpasyloTcs MAEHTUYHbLIE OOYEpHUE
ocobu. Cpeau opm Becnonoro pasmMHOXeHUa pasnuyaloT geneHue Kne-
TOK, MoYKoBaHue, cnopoobpasosaHue, BereTaTUBHOE Pa3MHOXEHUe.



NonoBoe pasMmHOXeHMne
XNBOTHbIX

ITososoe pazmuoxkenue 219 [@ xapakTepHo Aas
OoJBINUHCTBA obUTAaTE el HAlllel IaHeTkI. M aTo
He cJIy4aiiHo, BeJb 5TOT CII0c00 PA3MHOMKEHUA Ia-
ér orpoMHuble npeumyniecrea. ObpasoBaBinueca B
pesyJibTare IIOJOBOI0 PA3MHOMEHUSA 0cOOH HecyT
HacJIeICTBeHHLIE NPU3HAKHM ¥ OT OJHOrO, M OT
apyroro poaurtesns. IlosToMy OHHU JyUIlle IIPUCIIO-
cabn1uBamTCca K U3MEHEeHUI0 YCIOBUM cpeabl oOu-
TaHHUA U, 3HAYUT, 60Jee JKU3HECTOHKH.

B monosoM mpoliecce IPpUHUMAIOT YUacTHe CIIie-
NMUATU3UPOBAHHBIE KJIETKHM — ramersr 220 .
Y GONBIINHCTBA JKMBOTHBIX OHM OLIBAIOT ABYX THU-
OB — MYVMKCKNE U KeHCKHe, COOTBETCTBYIOIIHE
criepMaTosougaM u ainexjgerkaMm. OObIYHO criep-
maTozouasl 9221 — 3TO0 MeJdKHe TOIBHIKHBIE
KJIeTKH, a aiuenaerswn 3222 , HaobOpOT, HEIIO-
JBUKHBIE, KPYIOHBIE, ¢ OOJIBINMM 3amacoM ITH-
TATEJbHBIX BeIEeCTB. JTO pasjaudue IIOHATHO,
Beok HUMEHHO SAHNIEKJeTKa obecmeyuBaeT IIUTA-
TeJbLHBIMH BelllecTBaMHU 3apoabiil. Kamxaasa moro-
Bad KJIeTKa HECET TOJbKO IIOJOBHHHEIA HaOOD
XPOMOCOM.

JHHBOTHBIX, YV KOTOPBIX 0c0o0OHM cIoco0OHBI obpa-
30BBIBATH TOJBKO CIEPMATO30UAEI (MYMKCKHE 0CO-
0H) MIM TOJABKO AHINEKJeTKH ((KeHCKHe ocobH),
HasLIBAIOT pasmeabHonoasivmi §223 0.

Berpeuarorea B nmpupose um ofoemoJbie opra-
HH3MBbI, CIHOCOOHBIE NPOM3BOAUTH OJHOBPEMEHHO
IBa BHJA MOJIOBBIX KJIETOK — KaK MYKCKHe, TaK
H JKeHCKHe. 3TO HeKOTOPbIe KUIIIeYHOIIOJIOCTHEIE,
BCe ILJIOCKHE YepBH, OTAe/IbHbIE BUIBI KOJIbUYATHIX
yepBeil, a TakMKe HEeKOTOPbie MOJIIIOCKH W JaKe
pBIOBI U Amepuilbl. O00eIoNBIX HKUBOTHBIX HA3LI-
BaroT repmadipoauravu ©224 [ (or uMEH rpeue-
ckux ooros I'epmeca u AdpoauTsl; B IepeBoie 03-
HauaeT — Mubudeckoe 000eI0JI0e CYIIeCTBO).

I'IpM NONOBOM Pa3MHOXeHWN
pa3BunTe HOBOINo opraHama
Ha4dylHaeTcda ¢ MOMeHTa
onnoaoTBOPEHWA FII;ILI,EKJ'IE‘TKM
cnepmarTto3onMgom
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'} Y HEKOTOPLIX OPraHVU3MOB BCTPEYaeTCA NapTeHoreHes — eAnHCTBEHHan Gop-

Ma MOMOBOro PasMHOXEHMA, KOraa 3apoabll pa3BnBaeTca U3 ogHOW nono-
BOM KNeTKWM — anuekneTtku — be3 onnogoteopeHwus. NapTeHoreHes bbiBaeT
Kak y pacTeHui, Tak U y XUBOTHBIX.
Cpeav XMBOTHBIX TAKOW TUM Pa3MHOXeHUA obbl4eH npexae Bcero ans Haceko-
MbIX, HEKOTOPbIX YepBen 1 pakoobpasHbix. Tak, y N4én maTka — camkKa MoXeT
OTKNajbiBaTh Kak OMNnogoTBOPEHHBIE ANLA, U3 KOTOPLIX pa3BuBaloTca pabouyne
N4énbl ¥ MaTKWU, TaK M HEOMNOAOTEOPEHHbIE, U3 HMX Pa3BMBAIOTCA CaMupl.
Y Tnemn HeckonbKo NnapTeHOreHeTUHeCKUX MNOKONEHNIA CMEHAIOTCS MOKONeHMeM,
BO3HUKAIOWMM B Pe3yNnsTaTe HOPManbHOro NONOBOTo Pa3mMHOXeHUA. =§,:

N N N N N
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OPTAHbI PABMHOXEHWA NTATYLWKA

Cameyn Camka BopoHKkM AMLEBOO0B

f -~
CemMeHHUKM |

7

—

Mouesoin
nysbipb

JleBbI ANYHUK
Monoctb (npagblii He
Knoaku Monocte  W30DpaxéH)
KNoakKu

ITonoBble KiIeTKM y GOJBIIMHCTEA MHOTMOKJIETOUHBIX KUBOTHLIX,
HauMHAaA ¢ YepBel, 00pa3yrTesa B CIeIHAIbHBIX IOJIOBLIX OpraHax.
Y I03BOHOYHBLIX KHMBOTHBIX HOABJIAITCA M 0coOble mpHconocodie-
HHUsA, 00Jeryamiine Ipoece CANAHNA MOJOBEIX KJIETOK U obecrmeun-
BalOIINe PasBUTHE 3aPOIBIIIIA.

Ounonorsopenue ©225 [@ — 5To n1ponece CAUAHUSA TOJIOBBEIX K-
ToK. B X011e onmogoTBOpernna HAGOP XPOMOCOM BOCCTAHABIMBAETCH:
obpasoBaBlIaAcd B Pe3yJbTATE 3Ur0Ta — OILIOAOTBOPEHHAA ANIe-
KJeTKa — HeCET XPOMOCOMbI 000ux poauTeneii. OnmomoTBopeHie
ObIBaeT KAK HADPYKHBIM, TAK ¥ BHYTPDEHHUM.

J1a BOAHBIX »XKUBOTHBIX XapPaKTEPHO HAPYHKHOE OIJIOA0TBOPEeHHEe
©226 0, xorga AlNeKJeTKA U CIIePMATO30H AL BBIJEJIAIOTCA U3 OP-
raHu3Ma HeIoCpeACTBEeHHO B BoAY. IIoHATHO, YTO B 9THX YCIOBHAX
BCTpeYa M COeMHEHHE raMeT CTAHOBATCA AeJioM cayuad. MHoro ra-
meT norubaer. IlosTomMy, 4TOOBI IOBBICUTE BEPOATHOCTE OILJIOJAOTBO-
peHus, pbiObl, HATIPMMED, BBIMETBIBAIOT OIPOMHOE KOJHYECTBO MK-
pel. Tak, camku okysa MmeuyT 1mo 200—300 Thic. MKPUHOK, a CAMKH
Tpecku — g0 10 mMuH.

Ilpu suyrpensem onmomorsopenun ©227 [ cInAHHE cOepMATO-
30Ma U ANIEKJIETKH IIPOUCXOAUT BHYTPH Tejla caMKu. JTo TpebyerT
COTJIACOBAHHBIX IeHMCTBHI caMIla U CAMKM M HAJUYKMA YV HUX CIIEIlH-
aJIBHBIX HPHCIIOCODJEHME AJIsd IIPOHMKHOBEHHSA CIIEPMATO30UIOB B
TeJIo caMKHu. BHYTpeHHUEe 0JIOBBIE OPraHbl *KUBOTHBIX IIpejicTaBlie-
HBI ¥ CAMIIOB CEMEHHUKAaMM, 4 ¥ CAMOK — AHYHUKAMH.
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He He MOXOXW ApYr Ha Apyra. VX oTnM4nTensHble NMpu-
3HaKW cnyxaT ana npuenevyeHrs ocobei gpyroro nona,
a coXHble GopMbl MoBeaeHUs obecneyMBalOT WX
BCTpeYy W cnapuBaHWe B onpefenéHHoe Bpemsa. Tak,
HanpwyMmep, pasMHOXeHWe Yy HebonbloW pbIbKM —
TPEXMIMOWN KOMKOWKM CONPOBOXAAETCA CNOXHBLIM yXa-
XuBaHWeM. MocTpomB rHe3po, caMel, MpUBNEKaeT Npo-
NNbIBaOLWMX CaMOoK cBoeobpa3sHbiM «TaHuem». MHorune
XXMBOTHbIE «TaHLyOT» B 3TOT Nepuog; ocobeHHo Kpacu-
Bbl BpayHbie TaHLUbl XypaBnei. A BOT camLbl Fyxapen,
TeTepeBoORB, TIONeHel U MHOMMX APYrux BUAOB B 3TOT ne-
pyopa CTAHOBATCA 04eHb arpeccMBHbLIMMK W AePYTCA U3-3a
camMmok. HekoTopble XXMBOTHbIE AeNakT caMKam «rnoaap-
KW», MPenogHocs, Hanpumep, poibok (Mopckmne NTULbI)
WM KYCOYKK MWLM (CKOPMWOHHWLBI). [IpyBnekatoT cam-
Lbl CAMOK M pa3HoobpasHbIMU 3BYKOBLIMUW CMrHanNamm.
3TO nNeHue NTUL, CTPEeKOoTaHWe HaceKOMbIX, KBaKaHbe
nsrywex.

® Y MeJOHOCHbIX M4YEN camel, oceMeHseT CaMKy OJWH
pas B xwW3HWU. MNonyyeHHas el cnepma CoXpaHsieTcs B
ocobOM MelloYKe, KOTOPbIA COEAWHEH C MOMOBbLIMU
npotokamu. CaMkKa MOXET OTKpbiBaTb CreuuanbHbIiA
KnaraH, NepekpbiBaloLLMiA MeLLoYeK, U cnepmMaTo3ounabl
BbIXOAAT M3 HErO M OMNNOAOTBOPAIOT ANLEKNETKH.

® Y HeKOTOpbIX XWUBOTHbIX, HANPUMep 3eMHOBOAHbIX,
napTeHoreHe3 MOXHO Bbi3BaTb WUCKYCCTBEHHO, YKONOB
ANLEKNeTKy Mronkoi. bnarogaps MckyccTBeHHOMY Nap-
TeHOoreHesy yAanock BbIPacTUTh B3POC/bIX MAryweK v
KPONWKOB.
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_ BOHPOCbi n 3agaHuvsn

Kakoe 3HaYeHne nMeeT PasMHO¥XEeHHEe OJIA JKUBOTHBIX ?

CpaBHHUTE IOJIOBOE B DecIIo/ioe pasMHOMKEHHE 10 CIeYIOIIIM IIapa-
MEeTpaM: CKOJIBKO OPraHM3MOB YYacTBYET B PasMHOMKEHHH; H3Me-
HAETCA JU HacJeACTBeHHAsa MH(pOpPMAaLHA ¥ HIOTOMKOB; V IpeacTa-
BHTeJIell KAaKHX IIAPCTB YKHBOT'0 BCTPEUaETCA.

Kak gazsiBaoT noaoBbie KiaeTku? I'me oru o6pasyorcea?

Yem AHMEKIeTKH OTINYAIOTCH OT CHePMAaTO30UA0B 1 IoYeMy ?
Kakwme »KHBOTHBIE HA3BIBAIOTCHA pasgenbHOomoabiMu? Ob0cymure,
B UEM CMEICJ Pa3/le/IeHHA [OJOB V PA3HEIX OPTAHU3MOB.

Kak BBI cumTaeTe, B 4éM IIPUYMHA M CMBICJ IIOJIOBOTO AUMOPQM3-
ma?

KTo Takue repmadpogHUThI?

Hecmorpsa Ha TO uTo 060emoONble OPTAHU3MBI UMEIOT U MYIKCKIE U
JKeHCKIEe KJIeTKH, Yallle OHHU OCYINeCTBISIOT MepPeKpPECTHOe OILIO0-
IOTBOpPEeHHE, a He camooImtogoreoperane. O0bacHATE moYeMy.

B uém cocTtouT cyimHOCTh nmapreHoreHesa? IlpmBenuTe IIpHEMeEpPhI
JKMBOTHBIX C TAPTEHOTEHE30M.

ChopmynupyiiTe ompelelleHHue MOHATHA «OIJIONOTBODEHUE», HC-
MOAB3YA TEPMHAHBI: TAMETHI, 3UTOTAa, TBOWHONA Ha60op XpoOMOCOM.
Yem ompenmenseTca TO, YTO YV OJHAX OPTAHHU3MOB HADYIKHOE OILIO-
IOTBOPEeHHe, a Y IPYTuxX — BHyTpeHHee? IlponmocTpupyiTe CBOE
yTBePKIeHIE TPUMepaMu.

BC]IOMHPITE, KaK MeHo3 CBA3aH C PasMHOMEHHEeM.

fﬁ | Pa6oTta ¢ koMnbioTepOM

ObpaTuTech K 3JIeKTPOHHOMY IPUIACKEHNI0. A3yunTe MaTepuan
1 BRIDOJAHUTe 3amanug T90—T93.

B nonosom pPasmMHOXeHWK y4acTBYIOT fiBe OCOGM, OGPGBYIGI.LI,ME crneyn-

anbHble NONOBbLIE KNETKM — ramMeTbl. [lns 3apoxaeHua HOBOTro opraHus-
Ma HY>XHO, 4ToDbl cnepmMaTo3ou cCnunca ¢ AluekneTkon. C SULeKneTKon
COEAUHAETCA TONbLKO OfuUH cnepmato3oug. MNpouecc cNUAHUSA NONOBbLIX
KNneTok Ha3blBaeTcs onnogoTeopeHnem. OnnogoTBopéHHan anuekneTka
Ha3blBaeTcs 3UroTOMN.



PASMHOXEHWE
lNonoBoe pazamMmHoOXXeHne g s

pacreHun

Kak 1 60JIbIIMHCTRBO }KUBOTHBIX, PACTEHHUA TaAKKe
Pa3MHOKAKTCA IIOJOBBEIM CIIOCOOOM.

IIpuMepoM MOMKeET CIOYIKHUTH 3€JE€HAA OJHOKJIE-
TOUHAA BOJOPOCHEL xaamujgovosHana ©228 3,
obuTrampInad B IyKaxX, KAHABaX U APYIrUX MeJIKHX
crosauux BomoéMax. OHa pasMHOXKaerca Kak Oec-
HOJIBIM, TAK M HOJIOBBIM crocobom. IIpu monmosom
PasMHOMEeHHU I110[ O0DOO0JOUKOH MAaTepUHCKOH
KJETKH pPasBUBAETCA MHOI'O MEJIKUX ABVXKIYTU-
koBbIX ramer (or 32 no 64 xkiaerokr). Ilpopsas obo-
JIOUKY, OHH BBIXOAAT HAPYKY, TIle IIOIapHO
CJIUBAIOTCS C TaMeTaMu ApYyrux ocobeii, obpasysa
3UTOTEI. 3UIOTa, UMENad JBOHHON Habop Xpo-
MOCOM, IIOKPBIBAETCA ILJIOTHOI 000J0YKO0I U B Ta-
KOM COCTOAHHMU mepexxkuBaer sumy. C macTym-
JeHHeM TeIljla €€ COAep}KUMOoe JAeJUTCA IIVTEM
Meito3a, obpasysa deTwipe XxaaMmuaoMoHazabli. OHu
BBLIXOIAT HAPYIKY M HAYMHAIOT BECTH CAMOCTOA-
TeJIbHBIN 00pa3 KHU3HHU. ITO OJUH U3 IIPOCTLIX TU-
OB MOJIOBOTO PA3MHOMKEHUA.

Hecuo:xHO IpOUCXOAUT MOJIOBOE PA3ZMHOMKEHHE
M Y MHOTOKJIETOUHOM HUTYATOH BOJOPOCIH CIIH-
porupsi ©229 [@. Bam oma xopomio mapecTHa —
9TO THHA, BCTpevamInadAcA HAa pPeYHbIX KaMHAX,
Ha JHe MeJIKHMX BOTOEMOB.

Teno cuuporupbl — 3TO AJMHHAA HUTH U3 OJ-
HOoro psaga kKiaeTok. OceHblo ABe IapajliesIbHO
PaAcCIoJIOMeHHbIe HUTH 00BOJIaKMBAOTCH CIH3bIO. PA3MHOXEHWE
B KieTkax, HaxoOAMHXCA OJHA HAIIPOTHUB IPV- XNTAMNMOOMOHALBI
roii, o0pa3yoTcea BEIPOCThI — MOCTHKH, 000JI0UKH
Ha KOHIAX BBIPOCTOB pacTBopAiTca. Comep:xu-
MOE OJIHOIT KJIETKH IIEePETEKAET B IPYIVIO, UX Adpa
CIMBAITCA — IPOMCXOIHUT OILIOAOTBOpPeHHE. Boa-
HHKIIAA 3UroTa o0pa3yeT IIPOYHYI0 MU TOJICTYIO
000JIOUKY 1 IIpeBpalllaeTcda B 3UMVIOIIYIO CTAIHIO.
IlepexxnaB HebaronpuATHLIE YCJIOBHA, AXPO 3U-
roTel ABAXKABl HEJIHTCA, TPHU AIpa M3 UYeThIPEX
OTMHPAIOT, a4 ONHOAAEPHAA KJIeTKa IIpopacTraeT
B HOBYIO HUTh CIIMPOTHUPHEI.




IlBeTKHU MOKPHITOCEMEHHBIX pacTeHUI 3HaKOMEI BeceM. KTo He s110-
OoBaJjica MX KPacoTol, He BABIXAJ HX HeXKHBIA apoMmar, He Ha0JI0-
JaJ, KaKk Ha HUX KOIOIIATCHA KYKH, TU4eabl, 6abouxu! Ho mamo KTo
M3 Hac IPH 9TOM BCOOMMHAJ, YTO IBETOK — 5TO PEIPOAYKTHUBHBIM
opraH, a TBIYMHKY U MeCTUK — BajsKHEHUIIINe ero 4acTu.

Jass Toro 4ro0bl M3 MBETKA Pas3BUJICA MJOJA C CeMEHAMM, HOJIHK-
HO mpomsoiiTm omnbinenue ©230 @@, a 3aTeM oILIOIOTBOpPeHHE
©231 [@. YV 1BeTKOBBIX pacTeHHMHA MYKCKHe HOJIOBbIe KJIETKH —
CIEPMHHM Pa3BUBAIOTCA U3 MBLIbIEBBIX 3éPeH, a ANIEKJIeTKH — BHY-
TPU 3apOJbIIIEBOr0 MEIIKAa, KOTOPBIH HAXOAUTCHA B CeMsa3adaTKe,
pacroyioxeHHOM B 3aBsa3u. OIbIIeHHE BCerga IIpeAnIeCcTBYET OILIO-
IOTBOPEHUIO.

Crauaja nsiisiiesoe 3epuo 9232 ¢ IOMOINBIO BeTpa WIN HACEKO-
MBIX IIOIAJAaeT Ha PBLIbIlE MECTUKA, T. €. MPOHUCXOIUT OIIbLIeHUE.
IIeinbIleBOE 3€PHO COCTOUT M3 ABYX KiaeToK. IIpopacras, ogHa Kiaer-
Ka o0pasyeT nsLibiesyio Tpyoxry ©233 , KoTopas pacTér, IIpojBUra-
ACH 110 CTOJNOMKY K 3aBA3u. M3 npyroi KJIeTKHU B IbLILIEBOH TPYDOKe
obpasyores asa cuepmus €234 .

Ileinbnesas TpyOKa aopacTaeT [0 ceMsA3adaTKa U depes bLib-
nesxoa @235 OpoOHUKaET BHYTPH 3apojbliieBoro Mmemea 236 .
Kax u ObliblieBoe 3epHO, 3apOALIIIEBbIH MemIoK obpasyeTca U3
CIIOPEI C OfUHAPHBIM HaA60pOM XpoMocoM. SIApo cnopsl TPUMKALL Ae-
nuTea muto3oM. VI3 BocbMU Aflep Ba CAUBAIOTCA B IleHTPe, obpa-
8yd AIPO ¢ ABOWHBIM HabopoMm xpoMocoM. OKOJIO TBEINBIIEBX0a 00-
pasyercda siiuernersa @237 . OoUH U3 CIepMHUeB CIUBAETCA C Ai-
LeKJIeTKOM, 00pasysa 3UTOTY, 4 BTOPOH — C AAPOM LEeHTPAABHOI
waerkn @238, cocraBiadAmilell OGONBINYI0O YACTh 3apPOALIIIEBOTO
memka. Takum oO6pasoM, Yy IIBETKOBBIX PacTeHHUIH B OILJIOJAOTBOpe-
HUM YUYACTBYIOT BA CIEPMHUSA, IIO3TOMY OILJIONOTBOPEHME ¥ HUX HA-
BLIBAIOT ABOWHBIM.

MeinbueBblie 3épHa  [binbueBble 3épHa MbinbueBble 3épHa
nMnuu noaconHe4YyHuKa CMOPOANHBI
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B panpHeiinmiem u3 3UroThl pasBUBAETCA 3apPOABIII pACTeHHI,
a IeHTpaJibHAaA KJIeTKa, AP0 KOTOPOH IOCJe CANAHUA C AAPOM BTO-
pOro CIIEpMUA MMeEeT TPOMHOH Habop XpoMOocoM, MHOTOKPATHO Jie-
JIdACh, 00pasyeT 9HAOCHEPM, B KOTOPOM HAKAILJIMBAIOTCA MHUTATEJb-
Hble BelrlecTBa. [IOKpOBLI ceMsa3adyaTKOB IpeBPaIal0OTCAd B CEMEH-
HYIO KOJKYPY, & CTEHKH! 3aBA3H CTAHOBATCA CTEHKAMM ILJIOJA.

a0 RTRPIOBRBRTROEIRROIOTODTOSTORDPBERRTORRRORDOEBSTEROSERRERRBRERRSTERRODRY
P e Yrcno cemA3a4aTKoB B 3aBA3AX PasHbIX pacTeHuii pasnuyHo. Tak, y 3na-
KOB, CMBbI, BULIHM, abpurkoca Mx oBbIYHO COAEPXKUTCA MO OQHOMY, B 3aBA3M

™
]
» XJonN4aTHWKa — HEeCKONbKO OeCATKOB, a Y MakKa — HEeCKOJIbKO Thicay!
°

ONbINEHUE U ONNOAOTBOPEHUE LIBETKOBbIX PACTEHUIA

Monepe4HbIi pa3pes
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} OnbieHne — NepeHocC Mbifblbl C THIMUHOK HAa PbiNble nectuka. Mpn camo-
ONbINEHWM MbibLa NonagaeT ¢ ThIYMMHKK Ha MecTUK TOro Xe camoro LBeTka.
MueHnua, pyuc, oBéc, ropox — camoonbinawmecs pactreHus. pu nepe-
KPECTHOM ONbIIEHUM MbIfbLA C ThIYMHOK LIBETKA NepeHOCHUTCA Ha pbinbLie
necTuka LBeTKa ApYyroro pacteHus. PasnnyaloT HaceKoMoomNbiNAeMbIE U Be-
TpoonbinsemMbie pacTeHrs. HacekomMmoonbinsieMble pacTeHUs MMeKT Kpa-
CUBbIe, IPKUE LIBETKWM UNKN MefikKue LUBeTKN, cobpaHHblie B couBeTus. O6biYHO
OHW BoraTbl HEKTapOM, MbiNbLOW, 06NafaloT NPUATHLIM 3aMNaxom.

Y BeTpoOnbUIAeMbIX PacTeHN Menkue, HeB3padHble LBeTKH, cobpaHHble
B cougeTva. MNbbla y HMUX cyxas, Menkas, nérkas. BeTpom onbIgioTca ToNosb,
onbxa, ay6, poxb.

ONbINEHWE BETPOM

OMbINEHWE HACEKOMbIMM

Y pywmctoro Tabaka HekTap CKpbIT

B rnyBuHe AnNUHHON TPYBKK BEHYMKA.
LiBeTku ero cunbHee naxHyT HOYbIO,
npuenekas onbinuTenem —
OpaxHUKOB, HOUHBLIX Babouek

SIS

CougeTusa
OopelHuKa

LLBeTKM HeKOTOpPbIX
opXuaen He TONbLKO
MOXOXU Ha MyX

M NYEN, HO K NaxHyT, Kak
CaMKM 3TUX HAaCEKOMBIX

OnbineHue UBeTKa
WwMeném




} Y MHOIMX 3enéHblX pacTeHui, obuTaloWmMx Ha cylle, YéT-
KO BbipaxkeHo YepefoBaHMe 6ecrnonoro U NONOBoOro pas-
MHOXeHMA. PaccMOTPKM 3TO iBNeHWe Ha NprMepe MXOB.
KTO 13 Bac He 3HaeT MOX KYKYLUKWUH NéH, obbluHOe pacTe-
HWe Halunx necos? PacTéT MOX rycTbiMW A€ pPHMHKaMM, CO-
CTOALMMK M3 MYXKCKUX 1 XKEHCKUX pacTeHuni. KykylKuH
NéH — OBYAOMHOE pacTeHue. JIETOM y MY>KCKUX pacTeHuid
HOPMUPYIOTCA KPacHO-KENTbIe BEPXYLUKK, MeXAy NUCTOY-
KaMW KOTOPbIX PasBMBaloTCA My>XXCKWe MonoBble OpraHbl,
a B HUX — MNOABWXXHblEe cnepmMaTto3zonipbl. Ha XeHKKX 3K-
3eMnnapax obpasyroTca XeHCKWe NONoBble opraHbl, OHK
MOXOXW Ha KOnbouykK C AJIMHHOW LWEWKOW, B KaXkOoMm
TaKOM OpraHe pasBWBaeTca No oAHON ANLEKNETKE.
OBGbIMHO MYXCKWE W XEHCKWUE pacTeHWsa pacTyT pAaoM.
Mpwn obuneHOI poce MK AoXae cnepmaro3ouisl nNog-
MNbIBAOT K XXEHCKUM pacTeHUaAM M AOoCTUraloT anuekne-
Tok. MpY CAMAHKMK cnepMaTo3ouaa C AMUEKNeTKoW Npo-
ncxXoAuT onnofoTeopeHue, obpasyeTca 3urota. bes Bo-
[bl ONNOAOTBOPEHWME HEBO3MOXHO.

V3 31roTbl Ha CNeayowyvii rog Ha XXeHCKOM pacTeHnK pas-
BUBaeTcA kKopobouyka, a B Hel — CNopaHrui o crnopamm.
Kopobouka BbIHOCUTCA Haf, pacTeHUEM C MOMOLLBIO AJTMH-
HOW HOXKMW. B cyxyio noroay, Koraa cnopki CO3peBatoT, KO-
pobouka ocBoboxaaeTcs OT KPbILEYKU M NPUKPbIBAIO-.
uwero eé Konnayka, 1 Ccrnopbl paccemearoTca BeTpom. lNo-
nas Ha BraXHylD 3eM/l0, OHW npopacraloT, obpasys
TOHKYIO 3€N&HYI0 HUTb C MOYKaMU, U3 KOTOPbIX pa3BuUBa-
1oTca Nnobern mxa. YepegoBaHMe NOKONEHWIA NPOUCXOAUT
TaKe Y NanopoTHUKOB, XBOLLENH, NNayHOB. '

KyKywWKuH nén MNanopoTHUKK:
WMTOBHUK

M MHOFOHOXKa

XeHckoe
pacreHune

Wﬁ

v @, [lpopacraiowas
‘\ “cnopa

Monogoe

pacTeHiie Cnepmato3zoung

o090 o000

AiyekneTka 143

Myxckoe
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' Bonpocbl u 3agaHnsa

1. Kakwne crroco0sI pAa3MHOMKEHHUA BCTPEUAIOTCS V PACTEHHI?

2. Paccmorpute pucyHOK Ha c. 139. Uro obimero m B 4€éM pasHHIIA
B IIOJIOBOM PasMHOKEHHH XJIaMHIOMOHAABI M COHPOTHPEI?

3. IlouemMy A IIOTOBOTO PASMHOMKEHHS MXOB H IIATIOPOTHHUKOB HYMK-
HAa BOJAa, a [IJIS IIBeTKOBLIX PAaCTeHWil — HeT?

4. Yem onnoJ0oTBOPEeHHE Y IIBETKOBBLIX PACTEHHUM OTJIMYAETCH OT IIO-
nobHOTO IpoIlecca ¥ APYTUX OPraHU3MOB?

5. CocraBbTe cXeMy IBOMHOTO OILIOAOTBOPEHHA, KOTOpPasd OTpaxkKala
0BI cyTh mporiecca. IloueMy OIIOAOTBOPEHHE HAZBIBAIOT JBOUHBIM ?

6. KakoBo 6umomornuecKoe 3HAUYEHUE IBOMHOTO OILJIOOTBOPEHHU A ?
7. KakoBa poJb ONBLIEHUSA B PA3MHOMKEHUMT?

8. CpaBHHTe INOHATHAA «HepeRpéCTHOE OIIbLJIEHHE» H «CaMOOIIBLIE-
HHE».

-'ﬁ | PaGoTa ¢ KOMNbIOTEPOM

ObpaTuTech K 5JIeKTPOHHOMY IPUIACKEeHNI0. A3yunTe MaTepuan
1 BRIDOJHUTe 3amanud T94—T96.

Onsa paCI'F.‘HIr‘IIﬁ, KakK N AnAa ecex XMBLIX OpraHMaImMoB, XapakKTepHo nono-
BOE pasMHOXeHWe. Y MHOrux pacreHnﬁ 6ecnonoe 1 nonoBoe PazMHOXe-
HWe YepenyeTca. Y uBeTKOBbIX paCTE‘HHl;! npouncxognT [BOMHOEe onnoao-
TBOpeHWe, B pe3ynkrate KOTOpOro wus OI'IHO,EI,OTBOpéHHOl:l HI:ILI,EKHETKM
pPa3BuBaEeTCH 3apoblll, a 13 LJ,EHTpaHhHoﬁ KNeTkKn — s3Hgocnepm.



2 61 « POCT U pa3zBuUTHE pacTeHNn

Tereps BbI yiKe 3HaeTe, UYTO HOBOE pacTeHHe MO-
JKeT pasBUTHCA M3 CIOPBI, KJIETKH WM TPYIIIBI
KJETOK MATepPHHCKOIO0 OpraHua3Ma WA OILIOmO-
TBOpEéHHOU AHINexJgerku. IlpeodbpaszoBanue opra-
HH3Ma OT 3apOKJIeHHA N0 KOHIA KU3HU HA3bIBA-
10T MHAUBUAYAJTBHBIM Pa3BUTHEM.

V 1BeTKOBBIX pacTeHUH HAYAJIO PASBHUTUA —
9TO OILIOAOTBOPEHHE ANIEKIeTKH U o0paszoBaHue
suroTel. ITocsie €€ MHOTOKPDATHBIX AenaeHuit Gop-
mupyercs 3apoabiii. OH 3akawuéH B cemenu. Ce-
Ms pasBUBAaETCA U3 CeMA3a4YaTKa IIoCJe OILIONO-
TBOpeHUsA AunexaeTkn. OHO COCTOUT U3 3aPOIbI-
ma OyayIIero pacTeHHdA, 3almaca IHUTATelbHBIX
BeIlleCTB U CEMEHHOH KOXKYphl, (hopMupyomnieicsa
M3 IIOKPOBOB ceMA3avaTKa.

PaSMHO'Jﬂe}lﬂ(:‘ IIBETKOBBIX C IIOMOIILH CeMIAH
©239 [@ nano sTo¥ rpyile pacTeHuil OoJiblIne
npeumyiiectsa. B camoMm nene, 3apobIiil 3aliu-
IMIEH OT HeOGJIArOIPUATHBIX BO3IeCTBUI BHEIIHEeH
cpelnl, a pa3BUBAalOIleeca U3 3apPOALIIIA pacTeHUe
obecIleueHO HA MEePBBIX IIOPaX MUTATEILHLIMU Be-
mecrBaMu. MHOTHe ceMeHa UMeIOT npucmnocobye- «~ (7
HUfA, IIOMOTAOIINe UX PACIPOCTPAHEHUIO; OHM & wu /-
MOI'YT AOJI0 HAXOJAUTHLCA B COCTOSIHUU IIOKOA, <
IOMKHUAAACh VCIOBUM, MOAXOAANIUX OJS IIPO-
pacraHmusd.

ITocine cozpeBanusa ceMsaH OOLIYHO BecChb
o aub0 TOJBKO coJep:Kalliuecs B HEM ce-
MeHa OTHAeJATCA OT POAMTEIBCKOT0O pac-

Hoooeoeooeae
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PacceneHuio pacteHun
NoMOraeT BeTep

MDpCKME TevyeHKA
Pa3HOCAT Nnodbl NanbMbl

Mnopabi nonyxa nerko
NpUUEnnATCA K WWEPCTU

L B

146 |

TeHHdA, IPHU 9TOM MHOIOCEMAHHEIE ILJI0ABI BCKPBI-
patorcsa. HaumHaercda BasKHBIN IEepUOI B *KH3HH
pacTeHHsa — pacnpocrpaHesnue ceman @240 . Ono
MOXKeT IIPOMCXOAHUTH CAMBIMKM PA3HBIMM IYTHA-
MH — BETPOM, BOJOH, HACEKOMBIMH, IITHUIIAMH,
3BEPAMH M MHOKECTBOM JIPYTHX CIIOCODOB.

H BoT cema nmonamno B mousy. Ho auink y HeMHO-
rUxX BAJIOB OHO IIpopacTaeT ToTdac (ceMeHa TOIIO-
Jisg, UBbI). BONBIIHHCTBY Ke HEeoOXOAMM IIEPHOL
IOKOfA: B TAKOM COCTOAHHMH B CEMEHM HUIET 0OMeH
BEIIeCTB, HO OUEHb-0YE€Hb MEJIJIEHHO.

Jnss npopacTaHWsA 3apojbIllia MOJIKHBI CJIO-
JKHUTHCA OIpele/iéHHbIe OJIAarONIPHUATHRIE YCIOBUA
cpelbl — HOAXOOAIIAA BIAKHOCTb, HAJHYME KHC-
Jiopoja, onTHMAaIbHAaA TeMueparypa. Koneuno ke
V KamJ0oro BHIA ceMAH cBOU «TpeboBanusa». Tax,
ceMeHa PiKU IIpopacTaiT Ipu reMmieparype +2 °C,
a Or'ypIoOB U ThIKBBI — npu +12...14 °C.

IMpopacranue cemsan ©241 [@ HauuHaeTcs ¢
IOTJIOIIeHHA UMM BOAbI — OHH HabyxawT. Boga
AKTHBU3UPYET BelllecTBa, CIOCOOCTBYIOIHE IIpe-
BpAIlleHUIO 3aIIaCHOTO BellecTBa (dallle BCEro He-
PACTBOPHMOTO KPpaxMaJja) B PACTBOPUMYIO I'IIOKO-
3y, KOTOpaa nepeMeIljaeTca B 30HY pocta. Kinerknu
3apoabIilia HAUUHAIOT JeJUThLCA U YBeJIUUUBATHCA
B pasMmepax. IlepBoiit BUAUMBIH HpU3HAK IIpopac-
TaHHA — IIOABJEHHEe KOpeIlKa: OH, IPOPBaB KO-
JKHILY CeMeHH, PACTET BHHU3, 3aKpPeIlIAdA CeMs B
mouBe. 3aTeM pPasBUBAETCS 3apPOABIIIIEBEIN mober.

B zaBuCcHMOCTH OT TOTO, OCTAIOTCH JIU CEeMALOIHU
O 3eMJIEI UJIH BRIHOCATCA HA IOBEPXHOCTE, PA3-
JHYAIOT B4 THIIA INIpOopacTaHMAaA — IMojA3eMHOe H
Hajazemaoe ©242 . Hanpumep, v pegbKH, ToMa-
TOB — HAaJ3eMHOe IIpopacTaHue, a y ropoxa, Iie-
HHIIBI — IIOA3EeMHOE.

nDO,qu oayBaH4YMKa — CeMAHKW — Pa3HOCATCA BETPOM




CemeHa pa3HbIx
pacTeHWW NnpopacralT
npuy pasHow TemnepaType

Mpopacratollee cema

MpopocTok
dhaconu

PazButue
daconun
OT CeMeHM

[0 B3pOCnoro
pacteHus

Mnop baconun



NopzemHoe npopacraHuve OnbIT c yganeHuem sHaocnepma

ny6

KoHckne

Hap3zemHoe npopacraHme

Penuc

TbikBa

O6pasoBaBilleecsa pacTeHUe Ha3bIBAOT IPOPO-
ctkom. OHO enfé cCOBCEM He MOXO03Ke Ha B3POcJjoe,
U MPOANET HEMAJIO BDEMEHM, MOKa M3 IIPOPOCTKA
TOMATA UJU JIMIIBI Pa30BLETCA B3POCJIOE pacre-
HUE.

PocT 3apojsiia, pa3sBUTHe TPOPOCTKA IIPOHUC-
XOMAT 34 CUET JeJleHUud 1 pocTa ero Kietok. ITura-
TeJhHBIE BEIleCTBA 3aPOJBIII OJyYaeT 13 3armaca-
IOIel TKAHM CeMANOoJeH HMIu 3HAOocHepMa. OTO
JIETKO [0Ka3aThb, IIPOJEJaB ONBIT: IIPOPOCTKH
¢ VIOAJEHHBIM JHAOCIepMOM cJiabble U Hexopas-
BUTBHIE.

¥ pacrenuii poer ©243 [D nponosKaercd Iou-
T B TeUeHUe Bcell »KUBHU. ITO MPOUCXOAUT 6Jia-
Toapda TOMY, YTO YV HUX B OIIPeJleIEHHBIX MECTax,
HATIpUMep Ha KOHYUKAaX KOpH#A, nmobera, HaXoauT-
cs o0pas3oBaTeNLHAA TKAHb, KJIETKHU KOTOPOU 00-
JIAIAI0T CIIOCOOHOCTHIO K AKTUBHOMY IEIeHUI0.
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| BOHPOC&I n 3agaHnA

Yro Takoe cema? KaxkoBo ero suauenume?
KaxoBo cTpoeHHe IIBETKA pACTEHUA?

B uém oramume cemMeHH OMHOOJOJBHOTO pacTeHmda OT CeMeHH OBV~
JOJIBHOT'O paCTEHPI.‘.FI?

Kaxk pacnpocrpanamoTca cemena u mirogei? OTrBer oopMuTe B BUE
CXeMBI.

C uero HauMHAETCA MPOPACTAHUE CEMEHH U MTOUEMY ?
YTo TaKk0e IPOPOCTOK ?

ChopmynupyiiTe ompefelieHMS IIOHATHI «IIOJ3€eMHOE ITpopacTa-
HUE» U «HAJ3EMHOE IIPOPACTAHUE » .

Y KaKuxX pacTeHUH MOA3EMHBIN THIT TPOpPAcTaAHMIA?

OT 4uero 3aBHCHUT BpeMA ImoceBa ceMsAH? Mcmoab3ysda PHUCYHOK HA
c. 147, HABOBHUTE PacTEeHHA, CEMEHA KOTOPBIX MOKHO CayKaTh IIPH
TeMmneparype mouseI +1, +3, +12 °C cooTBeTCcTBEHHO.

Kaxkue ycroeusa HeoOX0IUMEI 1A IIPOPACTAHUSA CeMIH 7

Kakue mpeummylecTBa Iepel PAcTeHHAMH, PasMHOMKAOIIUMHCHA
CIOpaMHu, JaéT I[BETKOBLIM PACTEHHUAM HAJNINE YV HUX CEMAH?

Paccmorpure pucyHok Ha c¢. 148. Uro AoKa3bIBAET OIBIT ¢ yaame-
HUEeM dHaocmepMa?

'g | PaGoTta c KOMNbIOTEPOM

Ob6paTHTEeCh K SJI€eKTPOHHOMY OPHI0KEHHI0. V3yuuTe MaTepua
1 BeImoHHUTEe 3aganma T97—T101.

CemMmss — 3TO CNoOXHOe Mo CTpOEeHUIo 06pa3oaaHue, pa3BuBaloLleecH

M3 ceMsizayaTka v cnyxallee Ans pa3MHOXEHUN 1 pacceneHus pacTeHui.
Ans npopactaHusa ceMmeHu Heobxoanmbl Boda, BO3AyX W onpegenéHHas
Temnepatypa. Mpu npopactaHumn 3apobill U NPOPOCTOK MUTAIOTCA 3a-
nacHbIMW NUTaTenbHbIMKU BewecTeamu. MpopactaHue MoXeT ObITh Had-
3@MHbIM U MOA3EMHbIM.
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Hac okpy:xamoT caMble pasHbIe »XUBOTHBIE, OHH
JKUBYT Jaske JoMa. OTO KOIIKHM, coDaKH, IMTHUILI,
aKkBapuyMHBIE ppIOKH. H{MBOTHBIE — OYEHb CJIOK-
HbIe opraHu3Mbl. Ho sagyMbIBaInCh JIU BEL O TOM,
4YTO BCE OHH Pa3BUJIHCh U3 OJHON-eJHHCTBEHHOM
Kaerku — 3surorel? Kaxwmm ke obOpasom oTO
IPOUCXOAUT?

ITocne ommomoTBOpPeHMA W3 S3UTOThl HAYMHAET
dopmupoearscs zapoabiin ©244 @. Ha nepsoii
CTAaJWM 3Ur0Ta JEeJINTCA Ha JIBe KJIeTKH, OHM He
pacmazaimoTcs, a TaKKe B CBOIO oYepelb JeIsaATCA.
Hesnenna OBICTPO CHAEAVIOT OJHO 38 Apyrum. Kie-
TOK CTAHOBHUTCA BCE D0JIbIIIE 1 DOJIbIIIE, HO pa3Me-
PBI UX YMEHBIIAKTCA, IOTOMY YUTO 3aPOJBIII II0OKA
He pacrér. Jra cTaauA Pa3BHTHUA HAZBIBAETCH
apodaenunem ©245 .

3aTeM M3 CKOILIeHU I KJIeTOK (hbopMupyerces 11a-
pPooOpasHBIH 3apOALIII ¢ HOJI0CTLI0 BHYyTpH. CTeH-
Ka ero COCTOUT M3 OJHOTO CJ0A MEeJIKHX, PasHBIX
10 pasMepy KJIeTOK — MX MOMKeT OLIThL HECKOJIbKO
coTeH. JTa CcTaAusa MOJNYyUYUIa Ha3BaHUe OJacTyiia
(oT rpeueckoro «bsmacToc» — 3aUYATOK).

Canenyromuii aran — obpazoBaHue y 3apojibIiia
BTOpPOTrO, BHyTpeHHero ciaoda. Hanpumep, vy nanmer-
HHKA 5TO IIPOUCXOAUT IIYTEM BTATMHMBAHUA BHYTDb
ydacTiKa cTeHKHu Ouacryns: €246 . [Ipu stom Kier-
KH 3apOAbIIIa IPOAOJIKAIT OUeHb ObICTPO AeIUTh-
cA. 9ra CTaJudA PAa3BUTHA HASBIBAETCH IacTpPyJIOM
©247 (oT rpedecKoro «racrep» — KeJaynok). Te-
ephb 3apOABIII COCTOUT M3 ABYX CI0EB — HapPYIK-
HOro (9KTOZEepMbl) M BHYTPEHHEro (9HTOIEepPMEI).
3aTeM MexAY HUMH Y O0JBIINHCTBA MHOIOKJIETOY-
HBIX JKHMBOTHBIX (32 HCKJIUYEHNEM I'yOOK M KUIIIeY-
HOIIOJIOCTHBIX ) pa3sBHBaeTCA TPETUI, IPOMEXKYTOY-
HBIHM 3apOAbBIIIEBEIN CJI0H — Me3oaepMa.

Heiipyna © 248 (yMeHBUINTEJILHOE OT IPEYECKO-
ro «HeMpOH» — HEPB) — CIEAVIONIadA CTAAM pas-
BUTHA Y IIO3BOHOYHBIX M HEKOTOPBIX APYIUX IPYILI
sknBoTHBIX. Ha aTOM aTane HaumHaeTcsa o0pas3oBa-
HHe cucTeM opraHoB. IIpe:x e Bcero us sKToepMbl
dopMupyeTcss HepBHAs TpPyOKa, M3 KOTOPOM CO
BPEMEHEM PA3BUBAETCH I'OJIOBHOM U CITMHHON MOS3T.
Hapy:xHblil snuTenuii, opradsl 3peHHUA M CJIyXa
TAK}KEe PasBHUBAIOTCA M3 3KTOAepMbl. M3 sHTOHED-

Poctun pazBuTnNE XXMBOTHbIX

PA3BUTWE

ANUA NAHUETHWKA

OnnogoTBOp&HHOe
AAUo
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" PA3BUTUE
EABOYKM

CaMKa oneHs
C JeTEHbILEM

o s

Camka
KanycTHUUbI

ikl

lN'ycennua
PA3BUTWE CAPAHYMN
JIM4MHKKM pa3HbIX BO3pacToB

— B3pocnas
capaHua

MBI pa3BUBaeTcda TpyOKa, farlias Hauaao Kuley-
HUKY, [THUIIEBAPUTENILHBIM JKeJe3aM, JErKHhM.
Onopnas cucrema (CKeseT, MbIIIITHI), a TAKKe Kpo-
BEHOCHAA cucTeMa 0epyT Hauajo U3 Me30IePMbI.

B konire a310i craguu (GOpMUPYIOTCH U OCHOBHBIE
YepThI BHEIITHErO 00JMKA 3apOJbIIIA: VIKEe MOMHO
pPasnuuUNThL ero MepejHuil U 3aJHUN OTHAesbl, Ipo-
_ il CMaTpUBaeTCA CTPoeHMe OYAYITEro OpraHu3Ma.

. FonoBacTUkK CrnenyroIiuit 3Tall B pa3sBUTUHU KHUBOTHOTO HA-
al YMHAEeTCA C MOMEHTA ero poykaeHus. Pasmuyaior
| npavmoe passutue ©249 [, Korga poauBIIHECA
OpPraHMU3MEbl CXOAHbBI CO B3POCJIBIMY 10 BHEIITHEMY
¥ BHYTpPeHHeMYy cTpoeHuo. Taxk pasBuBaioTcsa
NpecMbIKAKNIUECHA, TITHUILI, MJEKOTUTAKIIHE,
a cpenu OECIIO3BOHOYHBIX, HANPUMED, MUABKH,
HOT'OHOKKH, PAKH, TAYKXA U JP.

IIpn Henpamom passutun @250 O — a Tax
Pa3BUBAOTCA KHIIEYHONOJIOCTHBIE, HEKOTODbIE
KOJIbuaThble YepBu, OOJBIIMHCTBO PAK00Opa3HBIX
¥ HACEKOMbIX, 36 MHOBOJHbIE — M3 ANIA BHIXOJHUT
‘ovie oy JUYMHKA, HEMOX0yKasd Ha B3POCJIOE KHBOTHOE.

¥

;} ’4 O0p1uHO OHA DOJiee IMPOCTO YCTPOEHA, UMEeT clie-
(" PA3BUTUE uaJdbHble MPUCIOCOOJIEHUA K JKU3HU, YACTO KH-
le"— = NArywKkn BET B IPYTOIi cpejie, o-APYroMy IIUTAETCA.
2l

Hanpumep, BaM X0po1l10 u3BecTHA JATVIIKA. Hé
pas3BuUTHE IPOXOAUT B Boje. JIMunHKa — rojosac-
TUK — HMeeT XBOCT, ABYXKaMepHoe cep/lie, BMec-

(N N N NN N NN
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TO JIETKUX Yy Hero »Kabpsel u T. 1. Co BpeMeHeM B Ipoliecce pa3BUTHA Y
roJIOBACTHKA HOABJIAITCA CBOMCTBEHHBIE JIATYIIKE OPraHbl, pacca-
CBIBAIOTCS XBOCT M 3Xa0pbl, BOSHUKAIT IapHbIe KOHeYHOCTH, JETKHUE.
Henpsamoe passuTHe 03BOJIAET dKUBOTHBIM M UX JHYNHKAM HE KOH-
KypupoBaTh Apyr ¢ apyrom. Tak, 6abouKku MUTAIOTCA HEKTApPOM, a UX
CYCEHHIIBI — JIMCTHAMM PACTEHU; B3POCJIbIE JIATYIIIKN — IIPeNMYIIe-
CTBEHHO HACEKOMBIMH, & F'OJIOBACTHKHN — PACTHTEJIbLHOM IHUIIe 1, I10-
3IHEE, MeJIKHUMH 0eCIIO3BOHOYHBIME. ¥ HEKOTOPBIX CHAAYMX OPraHMU3-
MOB HX IIOABMIKHBIE JIUYMHKH CIIOCOOCTBYIOT pacCejieHHI0 BHIA,
HAIIpPUMEpP V MOJLIIOCKOB M YCOHOTHX PAKOB — MOPCKUX KeJIyaei.

TERE

rpynn cBMaeTenbeTeyeT 06 0OWHOCTY MX NPOUCXOXAEHWUA.
* MoAEHKN B NMYMHOYHOM COCTOAAHMK XUBYT 2—3 roaa, a B3pocnsle (nono-
BO3pelble) — OT 2 YacoBs A0 3 AHeN.

JIn4mHKa NogéHKM B3pocnasa nogéxHka

* KneTku, BO3HUKAIOWME Ha NepBbIX CTaguax apodbneHna (YeTbipe KneTku),
COBepLIEHHO OAMHAKOBbI N0 pa3Mepam 1 cnocobHocTH K passuTuio. Ecnm nx
pa3zfennuTb, TO KaXnasn MOXeT AaTk Hayano caMoCTOATENLHOMY 3apoablluy.
* 3apofbllu BCEX XXMBOTHLIX MPOXOAAaT OAHM U Te Xe CTaguu PasBUTUA, a pas-
NAUYUA B X TEYEHNI CBA3aHbI C Ppa3HbiM KONMYECTBOM 3anacHbIX NUTaTeNbHbIX
BELECTB B MX AMLIEKNETKAX 1 CTeMNeHb CIOXHOCTU CTPOEHUSA XMBOTHOIO.

OMOpuoH cobaku SmbpuoH gensduHa



3MBPUOHbI HEKOTOPbLIX XXBOTHbIX HA PAHHUX CTAONAX PASBUTUA

I ctapua

1l crapun

Il cragua

Puiba CanamaHgpa Yepenaxa Kpbica Yenosek
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' Bonpocbl u 3agaHnsa

C Kaxoro sTana HaUMHAETCHA PASBUTHE OpranusmMa?

B uéM sakmOUaeTcAa cyTh ApobaeHuA?

Yro raxoe 6macryna? KakoBo crpoenue 6iacTyier?

Kak ocymiecrBasercs mpotiece racrpyasanuun? Kak yerpoena racr-
pyma?

Korpga u roe Bo3HMKaeT Me3oaepMa?

Kakme XHBOTHBIE UMEIOT IIPAMOE Pa3BUTHE, 4 KAKHe — HeIp:sa-
Moe?

Kakoe oTHOIIeEHe UMEET I'yceHUNa K 0abouke?

Kakoit marymoHoK crapiie — ¢ xBoctoMm miam 0e3? OrBer mosic-
HHUTE.

PaccmorpuTe pucyHOK Ha c. 153. Kakue BEIBOJBI MOXKHO CHEJIATH
W3 aHaJIM3a 9TOro MaTepuana?

HPEI[JIO}}{HTE CXeMy CpaBHEHHA, KOTOpad IMOKas3bIBaeT, YeM IIpA-
MO€ PasBUTHE OTJIHYaeTCHd OT HelIPpAMOTO. Pacckaxkure o PasBHUTHH
KOHKPETHOTO OPraHu3Ma, HCIIOJb3YVA COSJaHHYVIO CXeMY.

O0pAcHUTe OMOTOTMYECKHH CMBICII W VEKaKHUTEe IIPUYWHBI CYIIe-
CTBOBAHHA B IPUPOJE HEIPAMOTO PA3BUTHSA.

ITopymaiiTe, B KAKOH TPaAKTHUYECKOM cHTyanuu O6ymer HeobXomu-
MO 3HaHHMe 00 sTamax HempsaMmoro pasBuTusa 6abouer (obeymure
B IpymOmax).

*B | PaGoTta c koMnbioTepomM

ObpaTuTech K 9IeKTPOHHOMY NIPHUIAGKeHN0. A3yunTe MaTepHan
1 BeIDOJHUTe 3amanuda T102—T104.

MHAMBM,EWEH bHOEe pa3BuUTHMEe OpraHM3Ma Ha4MHaeTca C onnoaoTBope-

Hus U obpa3oBaHua 3uroTbl. B paseuTum 3apogbilla pasnuyaloT craguu
apobneHus, Gnacrynel, ractpynbl U Helpynbl. Pa3sutue BoiBaeT NPAMbIM U
HenpsiMbIM.



. 4YTO Mbl y3HaNM
O XXM3HeaeATeNbHOCTU
opraHvamMmosB

Bce :xupble opranmaMel nuraprcia. [Iuranme —
3TO IIPOIECcC MOJIYYEeHUSA OPraHM3MOM BEIeCTB U
aHepruu. [asa pacrenuit xapaxkrtepeH (DOTOCUH-
Te3 — mpolecc o0pasoBaHUA B XJOPOILIACTaX Op-
raHMYeCcKUX BeINeCTB U3 BOJLI M VIVIEKHUCIO0TO Ia-
3a, MPOUCXONAIIUIN € MCIOJL30BAHUEM JHEPIUH
COJIHEYHOT'O CBeTa.

Ilnmesapenne — 3TO Ipolecc NpeBpalleHusd
CJIOKHBIX OPraHMYECKHX BeIecTB IMUIu B 6osee
IPOCTHIE, JOCTYIHEIE JAJIA YCBOSHU I OPraHHu3MOM.

Opranusmel asinar. IIpu gbIXaHMM OCYIIIECTB-
JisieTcdA ra3oo0MeH: B OpraHu3M MOCTyIIaeT KUCJIo0-
poj, U3 Hero BhIJeJigeTcH YIJIeKucawlit raz. Pas-
JIMYAIOT KJIeTOYHOe, KOMKHOe, TpaxeiHoe, »kabep-
HOe M JIETOYHOe JbIXaHue.

VYV GONBINHHCTBA KHUBOTHLIX IIE€PEHOC TUTATENb-
HBIX BEIeCTB U I'a30B OCYIIECTBJIAETCI KPOBBLIO.
KposenocHasa cucreMa Yy MHOTHX XHBOTHBIX CO-
CTOUT U3 CepP/iIla U COCYI0B.

Y pacTeHU IIepeMeIlleHHE BEIIeCTB IIPOHCXO0-
OUT 10 MIPOBOAAIIUM TKaHAM. Boja U MuHepasib-
HbIE COJIH IIepeABUraTCsd II0 COCYJaM ApPeBeCHHEI,
opraHMyecKHe BelllecTBa — II0 CHTOBHUAHBIM TPYO-
Kam syba.

W3 opranuamMoB :KHUBOTHEIX OPOAYVKTEI pacmajaa
yHAIAKTCA OJarogapsa OeATeIbHOCTH BhIJeNIH-
TeabHBIX cucTeM. OCHOBHBIE OPraHbl BBHIJEICHUAA
Yy IO3BOHOYHBIX — 3TO MMOYUKH.

ObMeH BeIllecTB U SHEPrUM — XapaKTepPHLIH
MIPpU3HAK KUBOT0. B X0/1e 0OMeHa BeliecTB IIPOUC-
XOAHUT HOCTOAHHOE IpeBpallleHne OJHUX BeIlleCTB
B ApyTHE.

B oprammsmax QYHKIH ONOPbl BBLIITOJIHAMOT
pasiMYHbIE THIILI CKeJIeTOB. PasauuaT BHYTPEH-
HHHA 1 HAPY>KHBIH CKeJeT.

HBukenue — 3TO HposABjeHHe KU3HU. Hu-
BOTHBIE CHOCOOHBI K AKTHUBHBLIM IIepeMeIleHUaIM.
YV pacreHHil IpH OIpeeJEHHBIX YCIOBHIAX Oopra-
HbI MJIM UX YaCTH MOTYT MEHATE CBOE IIOJIOMKeHHUe.

Koopaunanusa u peryndanusa 1eATeIbHOCTH KU~
BBIX OPraHU3MOB OCYIIeCTBJAeTCA Oaarogapda ne-

IBuxeHne

MNntaHue

Ckenet

>
-
eoo0owd
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ATEeJIbHOCTH HEPBHOH M 9HAOKPHHHOHN CHCTEM. ¥ PacTeHHI OCHOB-
HYIO POJIb B PEryJIAINN UTPAal0T rOPMOHAJbHEIE BEIlleCTEA.

PasvmHoxeHne — XxapaKTepHOe CBOHCTBO JKHBBIX OpPraHM3MOB.
Paznumuaror Oecmosioe m IIOJIOBOE pasMHO:KeHHe. B Oecmomom pas-
MHOKEHHH Y4acTBYeT ofHa 0cobb, KoTopad o0pasyeT HAeHTUYHBIE
modyepHue ocobm. B monoBoM pasMHOMKEHUM IIPUHUMAT yYacTHe
IBe poxuTesbcKue ocobu. HoBull opranuaM BOSHUKAET B Pe3yJIbTaTe
CAUAHUA ABYX CIEIUATN3NPOBAHHBIX II0JOBLIX KIeToK. MHIuBUAY-
aJlbHOE PasBHUTHE OPraHU3Ma HAYMHAETCHA ¢ OILJI0A0TBOpeHus 1 obpa-
30BAHHA BUTOTHI.

J1A BETKOBBIX PACTEHU XapaKTePHO JIBOMHOE OILJIOIOTBOPEHUE,
B Pe3yJIbTATE KOTOPOr0 U3 OILIOAOTBOPEHHON AMIEKIeTKH Pa3BUBa-
eTcs 3apOoJLII, a M3 IeHTPAJIbHON KJIeTKH 3aPOALIIIEeBOro MeIKa —
SHAOCIIEPM.

CeMms obOpasyeTcsa M3 ceMA3adyaTKa, CONEPKHAT 3apOJBIII, ITATA-
TelbHLIE BeIlleCTBA U UMeeT 3alllUTHLIN mokpos. /li1sa ero mpopacra-
HHUA HeoOX0JUMEI BOJIa, BO3AYX U OIpeJe/IéHHAA TeMIIepaTypa.

B pasBuTuM s3apojblilia XHUBOTHBIX Pas3/IMYal0T CTAAHH Apobie-
HUA, OJacTyJbl, TACTPYJbLI M Helpyiabl. PazBuTie ObIBaeT IIPAMbBIM
M HEIIPAMBIM.

OCHOBHbI€ MOHATUNS TEMbI

nuTaHue pednekc
nuuieBapeHue MIHCTVHKT
cdoTocuHTe3 noYKoBaHue
thepmeHT cnopsi
remonumda BEreTtaTuBHbIE OPraHbl
nnasima ramerta

KINeTKU KPpOBM repmacpoauT
aprepusn cnepmaro3oung
BeHa ANUeKneTKa
Kanunnsap onnogoTeopeHue
XONOAHOKPOBHbIE 3urorta
TennoKpoOBHbIe onbineHue

noyka
MOYETOYHMK
MOY€eBO Ny3bipb

Baponbll.l.IEBbllTI MelWoK
UeHTpanbHadA KneTKa
ABOMHOE onnogoTeopeHue
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HapY)XHbIA cKeneT NpopoCTOK
BHYTPEHHWIA cKeneTr ApobneHne
noab&éMHas cMna Kpbina Gnacryna
ceTyaTtasi HepBHas cUcTeMa racrpyna
y3noBas HepBHaa CUCTeMa Helpyna
HepBHbIA MMMY/bC Me3ogepma
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MN3BepxeHue BynKaHa —
(hakTop HEXWBOWK
npMpoabl.

B3anmMmooTHoLeHuUa
XXWBbIX OPraHU3mMoB —
(hakToOp XMBOW NpUpPOabI
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1. CpepaobutaHus.
JKonorn4yecKkue
¢dakTOopbI

Cpepa obuTaHuAa — 9TO YaCTh IPUPOAbI, B KOTOPO
JKHBET opranuaM. JKuBBIe OpraHnsMbl HepPasphBIB-
HO CBA3aHBI C OKPY KAIOIIel cpeaoii; OHM OKa3bIBa-
IOT IPYT Ha Apyra camMoe pasHooOpasHOe BIHAHUE.
Hayka 0 B3aMMOOTHOIIIEHUAX KHUBBLIX OPraHH3MOB
IPYT C APYTOM M C OKPYIKAaIoIIeil cpefoil HasblBaeT-
Cs 9K0J0TrHei (0T rpeuecKHX CJIIOB «0HKOC» — JIOM
H «JIOTOC» — HM3Y4YeHNe IJIA HayKa).

KoMmioneHTHI cpefibl, KOTOPbIE OKA3bIBAIOT BO3-
JIelicTBUE HA OPraHU3M, Ha3bIBAOT (DAKTOPAMU CPe-
IbI WK aroaoruueckumu parkropamu @251 . He
BCE OHH OJMHAKOBO Ba’KHbI JJIA OpraHnaMa: 0es of-
HUX OH IPOCTO HEe MOMKeT KHTb, IPYyrue AJIA Hero
BpeJHbI, 4 eCTh TAKHE, KOTOPLIE OH «He 3aMeduaeT».

Pazimmuaior Tpu rpyIirbl 3KOJOTHYECKUX (haKTo-
pos. K drakTopam He:xXHBOM NPHPOALI, MU (DU3U-
yeckuM paxrTopaMm, oTHOCAT ceer 3252 [@, Baax-
Hoers ©253 @, rennno ©254 [, Berep, I0XKIb,
rpaf, CoJIeBOH ¥ I'a30BbIi COCTAB OYBLI U BOJLI —
U 9TO JAJIEKO He HNOJHEIN UX IepeueHb. DaKTopbI
SKMBOM TPHPOJBI CBA3AHLI C IEATENLHOCTHIO KU-
BbIX opranuamMoB. Kax ocobrnlit (pakTOp BBIAEIAIOT
JAesATelIbHOCTh YeIOBeKa, ero BIUAHHE HA IPUPOIY.

DaxTopEl cpelibl 0OUeHb pasHoobpasHbl. Tak ke
pasHoobGpasHBI U OTBEThLI HAa HUX BO3JeHCTBHE CO
CTOPOHBI X UBLIX OPraHM3MOB.

BospeiicTBue Ha sKHBbIe OpPramuaMsl (pakToOpPoOB
HEXXHMBOU NPHUPOABLI OIpeNedAeT MX pacIpocTpa-
HeHHe Ha Halneil mmaHete. TakuMm BaKHBIM (Dak-
TOPOM AJiA OOJBIIMHCTBA PACTEHUN M KUBOTHBIX
ABJAETCA IIPEKJe BCErO CBET.



W)

DAKTOPBI HEXKMBOW NPUPObI
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ANVHA CBETOBOTIO AHA — BAXHEWLUWN SKONOMMYECKNIA GAKTOP

Ce30HHan nepnoan4yHOCTbL NoBegeHWA XKNBOTHBIX

NPNCNOCOBNEHWE OPTAHMN3MOB K 3ACYLWITMBbIM YCNOBUAM CPEAbI

CHMKeHUe NoTepb BoAbl
Nronku enun

3anacaHue Boabl :
TR R RN Kaktyc Easss,
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3e/IéHbIe pacTeHHA TOJLKO Ha CBETYy 00pasyioT
opraiMYecKne BelleCcTBa, KOTOPbie B KOHEYHOM
cuéTe MCIOJL3YIOT BCe OCTAJIbHBIE KHBBIE Opra-
Hu3Mbl. UMeHHO OT cBeTa 3aBHCHT CYTOYHAA U Ce-
30HHAA NEepUOJHMYHOCTh B IIOBEJIEHUHN PACTEeHMI
u xuBOTHBIX. Hanpumep, B ceperHe JeTa TeILIO,
MHOI'0 OCAJKOB, AOCTATOYHO IIMTATEJIbHLIX Be-
IIeCTB, a POCT PACTEHUH BAPYT PE3KO0 3aMeIdeT-
cs WJIH IIpeKpallaeTcsa COBceM. ¥ HHUX HAYHHAeTCA
co3peBaHUe ILIOJOB ¥ CeMSH, HAKOILJIeHHe IIUTAa-
TeJIbHLIX BEIeCTB. ¥ >KHBOTHBIX TOXKE IIPOMCXO-
IAT Mogo0HbIe H3MEeHEeHHUA: TaK, Y ITHIL 1 MJIeKO-
OHTAIINHX HACTYIIAET OCeHHAA JHHLKA, HEKOTO-
pble, HAIIpUMep TPbI3VHBI-IOJIEBKH, AEJIAIOT HAa
3UMY 3alackl elbl, Y APYIUX 3alacHbIE BeIljecTBa
OTKJIAALIBAIOTCS B Tejle B BHJE XHUPOBOIO CJIOA;
mepeséTHLIEe ITUIELI COOMpPAIOTCsA B CTAH.

Yo xe COyKUT CHUTHAJOM K 3TUM MHOTOUMC-
JeHHBIM uaMeHenuaMm? OxasbiBaeTcs, YMEHbIIIE-
HHe JJHUHBI CBETOBOT'O IHAA.

Boma rak:ke urpaeTt BaKHYIO POJIb B JKH3HU pac-
TeHUH ¥ JKMBOTHBIX. K€ HeZocTaTOK HPHBOJUT K
IIPHOCTAHOBKE XUBHEHHBIX IIPOIIECCOB U JasKe I'i-
6enmu opraumnama. ITosToMy KMBOTHBIE ¥ PACTEHHUA
HMEIOT caMble pasHble IPHUCIOCO0JeHnA K J00bIBa-
HHUIO BOJBI M €€ SKOHOMHOMY MCIIOJIB30BAHHIO.
JmMHHBIE KOPDHM pPaCTeHWit MycThIHU (V BepOJIIO-
Kbell KOJMWYKH OHM jJocTurawmT 16 Mmerposn!) «mo-
CTAT» BOAY ¢ DoabInoi raybunsl. YeniyeBuaHbIe
JHUCThA cakKcayjia HJIW JHCThA-UNOJKH KaKTyca
MO3BOJAIOT UM PE3KO0 COKPATHUTh HCIAPEHHE BOIEI.

BonbMIMHCTBO NYCTHIHHLIX YXHBOTHBIX JOBOJIb-
CTBYIOTCS BOJIO¥, comepraleiica B MUIe, Ipyrue
JKe IOJIYYAKOT eé 13 3allacoB BHYTPEHHErO JKHpa,
HamnpuMep BepOIIo[, a TPEThLH MOI'YT BIAJATHL B
JIeTHIOI COAYKY — 3TO, Ope:KAe BCero, pasjaud-
Hble I'PLI3YHBI, YUepeIaxu.

Ba:xaniM daxTopoM a1 GOJBIIMHCTBA HA3EM-
HBIX DACTEHUH U KUBOTHBIX ABJIAETCA TeMIIepa-
Typa: OHU He IepPeHOCAT HHU3KOHM TeMIepaTypbl U
norubamT, a MaKCHMAaJIbHAdA TeMIeparypa, KOTo-
PYIO MOI'YT BBIJIEPKaTh sKUBbIe OPraHU3MBbI, pPe-
Ko mnpesbimaeT +40...45 °C,

OT usMeHeHMH TeMIIepaTypPhI IIPEsK/e BCero 3a-
BUCAT XoaoaHoKpoBHble @255 [@ — XMBOTHDBIE
C HEIOCTOSHHOM TEMIIEPATYPOH Tejaa. OTO MHOTO-

Cnadka

B C/IM3MCTON

Kancyne

ObpazoBa-
HMe Kancynbl

nepuop,

T

P

(nBoAkoAbllWaLLana pbiba)

TwonenaH

1 4

CTenHbie

! pacreHus
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BecHOW, ¢ HAaCTynneHuem
MOroXUxX HEN, ALLEePULLbI,
3Meun nobaT norpeThea
Ha conHue

.’ ‘H .-

CoHA, BNaBsluasn
B CNAYKY
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YuCcJeHHbIe O0ecIO3BOHOYHBIE, a TaK»)Ke phIOEL,
3eMHOBOJHEIE U IpecMbiKawIiuecs. C moxoaoza-
HUEM 3eMHOBOJIHbIe U IIPECMBIKAIIHUECA CTAaHO-
BATCA MAJONOABHKHBIMM, A 3MMOM BIAgaiT B
CIIAYKY. BecHOH, ¢ HaCTYILJIEHEeM IIOTOXKUX THeH,
AEePUIbI, 3MeU JIIOOAT mOrpeThbCAa HA COJIHIE —
MPUHATH «COJTHEYHYI BAHHY » .

IImuner u Mmaekonurarmwimue © 256 [ — aro Tem-
JIOKPOBHBIE }KHUBOTHBIE C MIOCTOAHHON TEeMIIepaTy-
poi#i Tejya, JydIlle MEePeHOCAN e U3MEHEHUA TeM-
mepaTypbl BHelmHel cpefibl. OHM aKTUBHBI KPYT-
JBI I'OJi, HO U YV HHUX €CTh JOIOJIHUTEIbLHLIE
TPUCIIOCODIEHUA NJIA TepeKuBaHMUsa 0cOOeHHO Cy-
POBBIX YCJIOBHI 3UMBI. IITHI], OCTAIOIMINXCA 3HMO-
BATh B CEBEPHBIX IIIHUPOTAX, CIIACAET OT X0J04a Iy~
XOBOW TIOKPOB, MJIEKOIIUTAIONIUX — TycTasdg
HIEPCTh M 3allac MOJKOMKHBIX OTJIOMKEeHHH JKHupa.
3BepH, KOTOPLIE HEe MOI'YT IPOKOPMHTLCA 3UMOI,
HAIPUMEpP €M, OYPYHAYKH, BIIAZAIOT B CIAYKY,
a MTUIBL yaeTanT B bojiee Térbie Kpas, Goraroie
OHUIIe.

AETHBHO BIAMANT ¥HBbBIe OPraHM3Mbl M ApPYr
ua npyra ©257 [3. UzBecTHO, UTO BCE }KHUBOTHEIE,
rpudbl, OONMBINMHCTBO OAaKTEePHEl JKHUBYT 3a CUET
3€JIEHBIX PACTEHUH, CO3JAIOIIUX OpPraHUYEeCKHUe
BeIllecTBa, KOTOPEIMH OHM nutamTcsa. Ho u pacre-
HUfA, B CBOI Oo4Yepelb, He MOT'YT CYIIIECTBOBATE 0ea
KuBOTHBIX. Hampumep, 0e3 HaceKOMBIX-OIIBLIM-
Tejlell Y MHOTHX IIBETKOBBIX pacTeHHH He o0paso-
BhIBAJIUCh ObI ceMeHa. Bes nTHI 1 HACEKOMBIX
MHOTHE PacTeHHA CTOJKHYJIHCH ObI ¢ Hpo0IeMOoit
paciipocTpaHeHUA ceMAH. A 6e3 rpuboB TaKkue ae-
peBbsa HAIIMX JecOoB, Kak Oepéaa, ny0, enb, COCHA
W MHOI'Me JpyrHe, He ObLIH Obl POCJALIMU U CUJIbL-
HBIMH: C IIOMOIIBK) MOIIHON T'pPUOHUIBEI I'pUOBI
cHa0KaoT WX JONOJHHTEJLHON BJIATOH M MHHe-
PANBLHBIMHU COJAMH, IIOJNIYYAsA B CBOIH O4Yepelb OT
PaCTeHN OpraiuyecKre BemecTsa.

CBA3H MeXIY >KHBOTHLIMH TOXKE MOI'YT OLITH
caMbBIMH pasHooOpasasiMu. OHH MOTrYyT OBITE B3a-
MMOBBITOJHBIME, KaAK YV MYPaBbEeB 1 TJIN: IHUTAACH
CIAaKUMHU BBIJEJIEHUSIMU TJIeH, MypaBbH 3allu-
IIaI0T ¥ PACIPOCTPAHAIOT UX, BEIHOCAT Ha cebe K
CcaMbIM BepPXVYIIKAM IepPeBbeB, K MOJIOABLIM COY-
HbBIM Ioberam, a MHOTHe BHABLI MYPABbLEB gaiKe
«pPasBoOAAT» TJIeil B CBOMX IHE3HAaX.



KWNBbLIE OPTAHN3MbI AKTUBHO BNUAIOT APYT HA APYTA

e

PacTteHua patoT
MALLY XXMBOTHbIM

XuBOTHBIE
pacnpocTpaHaT
cemMeHa M onbinalT
pacr Lk
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BzaumosbirogHoe

«COTPYAHUYECTBO»
MypaBbEB U TNEen.
MypaBbW NUTatoTCA
CNagKuMu BblgeneHnamMu
TNen u, B CBOIO o4epeb,
yXaxXXUBaloT 3a TNAMM,
3aluMLLaloT, AenaloT ans
HUX THE3[a W3 YacTuYeK
MoYsbl

MNpumep HeraTUBHOrO
BO3[eMACTBUA YenoBeka
Ha XWBble OpraHM3Mbl —
paspyLlueHne NoYBbI

M YHUUTOXeHWe NecoB

L L B B
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B mpyrux ciayuasix, Kak y aKkyJbl ¥ PbIOBI-IPH-
JIMIIAJIBI, CBASh BBITOIHA TOJBKO PhIOe-IIPUJIMIIA-
ae 258 , KoTopad HCIOJNBb3YET aKyJay KaK CpeacT-
BO IepeIBUIKEeHUA.

Ecnu :xuBOTHEBEIE OJHOI'O BUAA JIOBAT, YMEPIIB-
JAKT U I0eJAI0T KHUBOTHBIX APYroro ((KyK-ILjia-
BYHEIl — T'OJIOBACTHKOB, JINCA — MBIIIEH, BOJIK —
3aiiesn), TO TaKUE B3aMMOOTHOIIIEHUA HAa3bIBAIOT-
cA XxuurHuyecrsom © 259 .

XHUIMHUKH ATPAIOT BajKHYIO POJb B PEryJIAI[MHI
YWCJIEHHOCTH PACTHUTEIBHOAMIHBIX JKHBOTHBIX!:
OHH CHAEP;KHUBAIT HMX YPEe3MepHOe pasMHOMKeHUe.
A KpomMe TOro, XUIMIHAKH CHYKAT «CAHUTAPAMU » ,
B IIEPBYIO OUepelb VHHUTOXKAasA ocalbJieHHBIX H
60IbHBIX KUBOTHBLIX. TakuMm oOpas3om, OHH IIpe-
OATCTBYIOT PpACIpPOCTPaHeHHio O0oJesHeld cpemu
CBOMUX »KepTB M CIIOCODCTBYIOT BLIXKMBAHWIO Ca-
MBIX 3J0POBBIX K CUJILHLIX.

B nocnenHee BpeMsa pesKo YCHIMIOCH BINMAHNE
Ha KHBbIE OPraHM3Mbl JeATe/JIbHOCTH 4YeJIOBeKa
©260 [J. 9T0 MO:KeT OBITH HEMOCPEICTBEHHOE
BJIHAHHNE, KOIJa Ye/JOBeK OXOTHTCA Ha TeX WK
MHBIX 3XMBOTHLIX, HJIX KOCBEHHOE, KOI'/ia IPH pac-
manike cTenei, BEIpyOKe JIecoB, OCYIIIeHUuU 00JI0T
U3MEHAIOTCA YCIOBAA, B KOTOPBIX JKUJIN OPTaHu3-
MBI, X CO3JAl0TCA HOBLIE, B KOTOPBIX OHH CYIIECT-
BOBATh HE MOTYT. BOJIBIION Bpe IPUHOCUT BCEMY
JKHBOMY U 3arpAsHeHHe OKPYIKalollleil cpeasbl
CTOYHBLIMH BOJAMM, AJOXMMHKATAMH, OTXOIaMK
Ipou3BOACTBA. BCé 2TO YacTo BeJIEeT K rubesu »Ku-
BOTHBIX U PACTEHUM, & B KOHEYHOM CUETe — K CO-
KpalleHHI0 MHOroo0pasusa UX BUJIOB.

cToM!
OnacHARA

W JOMA




OpHO¥T M3 caMBIX CEPLE3HBIX dKOHOMUYECKHX
npobGseM COBPEMEHHOCTH ABJIAETCA 3arpA3HEeHUe
cpensl.

B pesyabrare npoMbIiIeHHbIX BEIOPOCOB NIpakK-
TAYECKM BCe KPYIHBIE TIOpPo/ia IMOKPBITHI CMO-
roMm — CMeChIO AbiMa, TyMaHa U nblin. OH BHI3BI-
BaeT 3abojieBAaHUA OPraHOB JbIXaHUA U KPOBOOO-
palleHus, CHUXKaeT IIPOHUKHOBEHUE JIyUe JIeToM
"Ha 20%, a sumoii gaxxe Ha 30% . OguH 13 riaas-
HBIX 3arpA3HUTeNell aTMoc(epHOro BO3AyXa —
aBTOMOOMIB. 3a rojg aBTOMOOMIMN BBHIOPACHIBAIOT
B armoctepy npumeprHo 40 MIH TOHH BPEeIHBIX
BEIIECTB.

Bcem xopo1io n3BecTHO: Jeca — JErKue IiaHe-
Thbl, OH B OI'POMHOM KOJIMUECTBE IOTJIOIAT yI-
JIEKUCJIBII a3, BbIJEeNSI0T KUCJIOPO/, 3aIUIIAI0T
MMOYBY U IOJA3eMHbIe BOAbI. Jleca aABIsAOTCA cpe-
JIoi1 00UTAHUA MHOIMMX OpradusMoB. B Hacrosiee
BpeMs UX CYIIecTBOBaHUE I0]] yI'pos3oit. 3a mo-
ciaegare 500 jger mpu y4yacTHH UYejloBeKa OBLIO
VHUYTOXKEHO 2/, 1ecoB Hallell NIaHeTHl.

VHUUYTOKEHUE JIECOB YBeIUUYUBaAeT B aTMoche-
pPe KOJIMUeCTBO YIJIEKHUCJIOTO ra3a U YCHUJIWBAET
3PO3UIO MOYBHI.

TTouBa — ofuH M3 BaXKHENIIINUX PECYPCOB YeJIo-
BedecTBa. BoaHasd 9posua MoKeT OBICTPO YHUUTO-
JKUTh BEPXHHUHU IIJIOJOPOJHBIN CJI0H, KOTOPBIX
dopMupoBajica B TeueHUE JINTEJIbHOTO BpeMeHH.

BbIGpochl NpOMBbILLNEHHbIX
npeanpuaTUi

Pe3synbTaT OeAcTBUA
KWUCNIOTHBIX fOXKAEN

3arp93HeHMe Mo4Bbl CBanKamMu BbITOBLIX OTX040B

eoso0o0ocaaee
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CeefieHMe NecoB HapyllaeT paBHoBecue buocdepbl

B nacrosmee Bpema 1/, uesoBeuecTBa KUBET B
cTpaHax, Ije IIpecHO BOJLI He xBaraer. Boga Bo
BCEM MHPE CTPaZAeT OT 3arpA3HeHHusA U dpesMep-
HOU sKcmayaranuu. I[na Toro 4rodbsl yMEHBIINTH
3arpA3HeHHs, OLITOBBIE M IPOMBIIIJIEHHEIE CTOY-
HBIE€ BOJBI IIOJABEPTAIOT CJA0MKHOMI IIPOIeAyPe 04HC-
TKH.

OT Bcero MHpOBOTO 3amaca BOALI Ha JOJIO IIpec-
HOH BOJBI IIPUXOANTCA 0K0JI0 3% . PazBuTue npo-
MBIIIJIEHHOCTH M CeJIbCKOT'0 XO03dAMCTBa, YBeJIH-
YeHNe YHUCIeHHOCTH Hace/leHNA IPUBOIAT K IIepe-
pacxoay BOAbI.

—
-

OYMCTHLIE COOPYXKEHUA

Paznuesl HedTU NpUBOAAT
K FMBerii XUBOTHLIX PacnaxvBaHvie 3emMenk NPUBOAUT K 3PO3MK NOYBbI

 EE N NN N NN
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1.

11.

12,
13.

| BOHPOC&I n 3agaHnA

JaiiTe onpeneeHne MOHATHA «Ccpela O0MTAHMA» .
Yro usyuaeT HAyKa S9KOJOTHA?

Kakue (gaxrTopsl cpenbl HasbiBaloT skodorudeckumu? CocraBbTe
cxemMy, Knaccu(pUITUPYIONIYIO 5TH (PAKTOPEI.

Kaxoso smauenue cBera JJIA dHHABBIX OPFB.HHBMOB?

Kak BIIaXHOCTB BIIHSET Ha KABLIE OpI‘ﬁHHBMH? BenmoMEHTE XHMH-
YeCKHH COCTAB KJIETKH. Oﬁ'BHCHHTe, nmouemMy BIaXHOCTH ABIAETCH
BaAHBIM 3KOJOTHYECKHM QJS.KTOPOM.

Kax npucnocobmnnuck K Koae0aHIAM TeMIEePATYPhI TEILIOK POBHBIE
KUBOTHEIE, XOJIOJHOKPOBHEIE JKUBOTHBIE, PACTEHUA?

Kakue B3aMMOOTHOIIIEHNA MOTYT CKJIANBIBATBCA MEXKAY IpeacTa-
BUTEJIAMHA IIAPCTB JKHUBOU IPHPOIBI?

B uém cymuocTs xXuniauuecTBa? IIpmBenmTe mpuUMephl B3aMMO-
HAeHCTBUA «XUIMTHUK — HKEPTBA».

KakoBa momoxkureabHaI POJb XHIIIHHUYECTEA B HDHDOI_[B?

Yrto raxkoe mapasutusm? [lpuBeamTe mpuMepbl cpequ pACTEeHHIH,
TpubOB, JKUBOTHBIX.

Yem 00BACHUTD, UTO OHHW PACTEHHA MOTYT CYHIIeCTBOBATH Oe3 Ha-
CeKOMBIX, a IPpYTrHUe HeT?

Kaxyio poss UrpatoT rpubsl B JKUSHU PACTEHUHA?

Kak HenoBeK MOKeT HMCIIONIB30BATh B CBOEH NMPaAKTHYECKOH Ies-
TeJIbHOCTH 3HAHUA 0 (PU3WIECKUX (PAKTOPAX CPEIbI?

'g | PaGoTta c KOMNblOTEepOM

ObparuTech K 3JIeKTPOHHOMY HPHIOKeHHI0. V3yunre maTepuat
1 BpIimoHuTe 3amaunudg T105—T107.

XKueble OpraHUsMbl HepaspbIBHO CBA3aHbl CO CpE,ﬂ,Ol;I obuTaHMa u

mexay coboin. KoMnoHeHTbl cpeabl, KOTOpbie OKa3biBalOT BO3AENUCTBUE
Ha opraHn3Mm, HasblBalOT 3Konoruyeckumu dakropamu. PasnmyaioTt Tpu
rpynns! 3konorudeckux hakTopos: takTopbl HEXWBOW NPUPOAbI, WUAK
dusmnyeckue (ceeT, Temnepartypa, BAAXHOCTL U Ap.), GhaKTopbl XUBOWN
npupoabl U BANAHWUE AeATEeNbHOCTM YenoBeKa Ha Npupoay.
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2 5 - MpupopgHble coobwecTBa

PacTennsa u KMBOTHBIE HEe MOIYT CYI[eCTBOBAThH
opyr Oez apyra. OHm o6pasyioor coobuiecrsa
©261 D, B KOTOPBIX KasKIBIA OTAENBHBINA opra-
HU3M BJIMAET Ha BCE OCTAJbHbIE U OJHOBPEMEHHO
HCHOBIThIBAaeT Ha cebe ux BauaHMe. TakKoe cyiie-
CTBOBaHMe IIOJIE3HO BCEM M IIO3BOJIAET BBIXKUTH
Kaj)XIoMy OTAeJNbHOMY BHUAY. IIpuMepaMu coo0-
IIeCTB MOIYT CJHYXKHTH MOXOBaA KOYKa, CTaAPBIA
[eHb, Ayr, 60J0TO, CTelb, IYCTHIHA, JIEC.
Kakioe KOHKDeTHOEe COO0DIIEecTBO HACEJIAKT
cBou oburarenu. Tax, TOJIBKO B CTENU MOYKHO
BCTPETUTH ApPody, caliraka, CyciauKa, a cpeau
TpaB — KOBLLIL UaHN THnuak. Habop BumoB
B IIUPOKOJIMCTBEHHOM JIecy -
COBCEeM ApYroii: 3To Ay0,
Juna, KJIEH, a U3 XKUBOT- ..
HBIX — COHKa, MYXO-3i:o
JIOBKAa-TeCTPYIIIKa, Ka-
0am, Oenka.







Llenb nnTaHna
(HauMHaeTca ¢ pacTeHuin)

B coobmiecTse sXMBbIe OPraHU3MEI CBSA3aHBI HE
TOJBKO MeXAY coD0i, HO M ¢ He;KHNBOM IIPHUPOLOI.
sKuBnle cymiecTsa, COCTaBIAOINHE COODIIIECTEBO, B
OKpYy:KaIlad UX cpefa IIOCTOAHHO 00OMEeHHMBAIOT-
cd BelllecTBaMM W oHeprueii. Bnaropmaps aTtum
mporneccaM coo0IIecTBO U OKpYIKamolada cpega 00-
PasyoT eqUHYIO CIOMKHYIO CUCTEMY, €€ HA3BIBAIOT
OMOreoneHo30M (OT rpedecKHX CJI0B «0HMOC» —
KH3Hb, «I'€0» — 3eMJIA, «I[eH03» — CO0DIIecTBO)
WM 3KOCHCTEMO.

B nwob6oit sKocucTeMe MOMKHO BBIAEIUTH TPH
TPYIIBI OPTAHU3MOB. JTO IIPEKIE BCETO IPOU3BO-
JUTeJH opraingyeckux semiecrs ©262 — 3eJéHbIE
pacterud. Baarogaps cnocobHOCTH K (DOTOCHUHTE3Y
OHHM 3allacalT OrPOMHOE KOJHYeCTBO IIpeobpaso-
BaHHOM coJIHeuUHOH sHepruu. Hakannusasa eé B Bu-
Jle OpPraHUYeCcKUX BellleCTB, OHHU JIeJal0T eé JoCTYII-
HOMH JJIf1 BCEX OCTAJNBHBIX ¥XUBbIX OPraHU3MOB.

IHorpedurenn ©263 — 5T0 pas3jiMUHBIE PACTH-
TeJIbLHOASHBIE, BCesAAHBIC U XUII[HEIE JKMBOTHLIE.

K paspymiurensiv €264 OTHOCATCH MHOTOUYHUC-
JleHHBIe OaKTepHu, rpubLI, a4 TaKiKe IMOUBEHHLIE
YepPBU, KYKH-MOTHJIBIIUKNA ¥ HEKOTOPEIE IPYIHe
skuBOoTHLIe. OHU IMUTAIOTCA OCTATKAMH MEPTBBIX
pacTeHMil, KHUBOTHBIX, A4 TAKMKE HUX BbIJEJICHUI-
mu. B pesynbTaTe UMX AeATEILHOCTH OPraHUYEC-
KUe BellecTBa NpeBPallaloTcAd B MHHEPAJbHbIE K
MOI'YyT BHOBBL ycBaumBaTheA pacremusamu. [Ipowumc-
XOAHUT KPYTrOBOPOT BEIleCTs.

B skocucreMe MexIy 9TUMHU OpPraHM3MaMH yC-
TAHABJIMBAIOTCA IHUINEBbIE CBA3ZKU — Ilielly IIHTA-
nus ©265 . O0bIYHO OHH COCTOAT U3 3—D 3BEHLEB,
HaIpHMep: pacTeHue — KOpoBa — 4YeJIOBEeK; pac-
TeHHEe — MBIIIbL — 3Med —> AcTped. ITO 0OUeHb IIPo-
crele nmpuMepbl. Ha camom mene merm nmUTaHHA
HaMHOTO CJIOKHee U MOT'YT IIepPeIlIeTaAThCA MEeXIY
co00i1, 00pasyda ceTH MUTAHUA, B KOTOPBIX yYacCT-
BYET MHOKEeCTBO YKUBBIX OPraHN3MOB.
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Llene nutaHna
(HauMHaeTca c MEPTBOIM OpraHUKi)




KPYroOBOPOT BELWECTB

MNoTpeburenu
(pacTUTeNnbHOAAHbIE XUBOTHbIE, XUILLHUKM)

Pazpywurenu

(rpubel, yeps aKTepKrmn)

Mpouzsogutenn
(pacTteHus)

—neae e e BelllecTBa — b
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13.

' Bonpocbl u 3agaHnsa

ChopmynupyiiTe omnpefieieHHe IIOHATHS «IPUPOLHOE coobIre-
CTBO».

Kakue cBA3H CYIIECTBYIOT B coobmiecTBax?
Yro Taxkoe saxocuctema? ABisgercs 1u oHA COOOITEeCTBOM??

HazoBuTe 00s3aTeNbHBIE KOMIIOHEHTBI 3KOCHCTEMBI. PB.CCKE[}KHTB,
KaHK B 9KOCHCTEMAaX OCYIIIECTBJAETCH KPYTIOBOPDOT BEIIEeCTB.

ABnsAeTca W 5KOCHCTEMOH O3€p0, JIy:Ka, aKBapuyM, mneHs? CBoii
OoTBeT ODOCHYHTE.

Kto Takue mpousBoguTean?

Kakosa pons nmorpebureneii?

Kakwue }XMBOTHBIE ABIAIOTCS PA3PYIIATETIAMMT?
YTo Takoe Henb IUTAaHWuA?

CocTaBbTe eNb MATAHUSA C YIACTHEM UelioBeKa. KakuM KoMIoHeH-
TOM OH ABJSETCHA B DTOH Ienu?

Hcnone3ya pucyHOK Ha c. 168—169, HanummTe MaKCcHMAaJabHO
BO3MOXXHOE KOJIHYECTBO Ierneil mutaHusa. VI3 Uero cocTtouT ceTh
THUTaHWA?

IMogymaiiTe, MOKET U ONWH ¥ TOT K€ OPTAHMBM BBEICTYIATH B pas-
HBIX pONAX (HATTPHUMEDP, OBITE W ToTpebuTeseM M PA3PYIIHTEIEM
W T. [I.) B OGHOI BKOCUCTEME; B PABHBIX DKOCHUCTEMAX.

Y10 npoHus0HIET, €CIAH HAPYIIATH OJHO U3 3BEHLEB IENH ITATAHNA ?

—!‘S | PaGoTta c kKoMnbloTEepOM

ObGpaTtuTech K 9JIeKTPOHHOMY NPUAI0KeHN0. MsyunTe MmaTepuan
¥ BeImnosiHuTe 3aganua T108—T111.

Xusble opraHusmsl 0bpasyloT coobuiecrea. 3kocucrema — 370 Co0b-

LWEeCTBO XUBbIX OPraHM3MOB U Cpefibl, B KOTOpOM oHW obuTtatoT. Coobuiecr-
BO COCTOWUT W3 COBOKYMHOCTM OPraHn3MoB TPEX TUMOB: NMPOU3BOAUTENEMN,
notTpebutenei n paspywutenen. [lponssoanTen — 3To pacreHus, notpe-
butenn — XU1BOTHbIE, paspylwmnTen — GonbWKUHCTBO BakTepui, rpubsl U
HEKOTOpPbIEe XXUBOTHblIE (MOYBEHHbIE YEPBU, HAacCEKOMbIE U Ap.).



2 ﬁ = YTO Mbl y3HanNu
O B3aUMOOTHOLUEHUAX
OopraHM3mMoB U cpeabl

JluBble OpraHU3MEI U cpejla UX OOMTaHUA Hepas-
PBIBHO CBA3aHbI Mexay coboii. KoMmroneHTsI cpe-
Ibl, KOTODble OKAa3bIBAIOT BO3JeiicTBHe Ha Op-
raHU3MBbI, HAa3BIBAIOT JKOJOrMYecKUMM (daKTO-
pamu. PaznuuanoTr TpHU IpyHnbl 3KOJOIMYECKUX
dhaxTopoB:

+ (pusuueckue (akToOpbl Ccpeibl (CBeT, TeMIilepa-
Typa, BJAAKHOCTh 4 JIP.),

+ (hbaKTOPBI JKUBOI MPUPOALI,

¢ IeATeNILHOCTH YeJIOBeKa.

B Hacroslee BpemMsa CYINECTBEHHO BO3POCIIO
BJAHAHHE TpeTbeidl rpynnel (¢axtopo. B XX—
XXI BB. BO3selicTBHE YeJIOBeKa Ha Ouocdepy npu-
HAJO raobanbHBIA XapakTep. Biuaaue yeioBeKa
Ha KHUBYIO IIPUPOAY CKJIAIbIBAETCA U3 IIPAMOTO U
KOCBEHHOT'O U3MEeHEeHUA IIPUPOJIHON cpelbl.

sKuBsie opranmsMbl 00pas3yioT cooOIIecTBa.
Kasxnmoe coobmiecTBO COCTOMT M3 OpPraHMsMOB
TPEX THIOB — IMIPOH3BOIUTEJEH, HmoTpebmuTeaei
M paspyuIuTesen.

IlpousBoguTenn — aTO 3eI€HbIE PACTEHMA, II0-
TpeOuTEeIM — JKHMBOTHBIE, A Pa3pPyIIATEIH —
OOJIBIIIMHCTBO DaKTepuii, rpudbl 1 HEKOTOPbIe M-
BOTHBIE (IIOYBEHHELIE UePBU, HACEKOMBIE B IP.).

Coob11ecTBO U OKpYVKAIOIIAA cpela o0pasyioT
eIUHYIO CJIOMKHYIO CHCTEMY — OHMOreoleHO03, MK
9KOCHCTEMY.

JKocucTema
XMBOW NpUpPOabI
M 3KOoCcUcTeMa ropoga

- OCHOBHbI€ MNOHATUSA TE€MbI

| @ 3konoruveckue hakTopsbl ® norpebutenu
| @ coobBlecTBO ¢ npousBOAUTENMN
| e 3kocucrema © paspywmTtenm
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