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Jdoporue npysbs!

Bel HauuHaere VYBIE€KAaTeJIbHOe IIyTellleCTBHe B Y,E[HBHTEJIBHHﬁ "
MHOP005p33H]ﬂﬁ MHUD ¥MHUBBIX OPraHM3MOB. Bamum oyTeBoguTeIeM B

2TOM
L]

Mupe Oyper yueOHUK.

Texcr yueOHMKaA pasjesieH Ha riaBbl u maparpadsl. HysxHblit pas-
JeJ yueOHUKa Bbl HaifieTe IO OTJIABJEHMIO WJIM II0 HA3BAHUIO B
BEPXHEM YaCTH CTPAHUIIBI.

ITpounraiiTe Ha3BaHUE IJIaBbl, BBOJHBIM TEKCT ¥ MHMOPMAIHUIO O
TOM, YTO BBl y3HaeTe U 4YeMy HAy4YUTeChb. ITO MOMOXKET BaM IIO-
HATH, Ha KaKOW Marepuay HYKHO o6paTuUTh ocoboe BHHMAaHHE.
ITepen xakabIM maparpaoM IIOMeIIeHbI BOIPOCHI, IMpeaJararw-
IHe BaM BCIIOMHUTEL M3YYeHHBLIM paHee MATepPHaJl, YTO II03BOJIHT
JIy4Ilie TOHATH M YCBOUTH HOBBIM.

BrumaTesibHO paccMOTpHUTE M HU3YYUTE WILIIOCTPAIMU, NMPOYUTAIL-
Te MOJANKMCHA K HUM — 3TO IIOMOXKET BaM JIyUIlle IMOHATEH COJepKa-
HHUE TeKCTa.

OrBeThbTe HA BOHNPOCH! B KoHHe maparpapa. Osm 0603HaUYeHBI

3HAYKOM . .

TepMHHBI, KOTOPbIe HYXHO B3allOMHHUTHL, HANEYATAHBI KHPHBIM
mpudTomM, a Te, Ha KOTOpHIe HeoOXoamMo oOpaTHTh 0codoe BHH-
MaHWUe, — HAKJAOHHbLM WPUPMOM.

B kxoHne xaxmoro maparpaga oTMedeHbl 3HAKOM U BBIJEJIEe-
Hbl IIpUGTOM HOBBIE JJIsl BAC MOHATHUsS. VX HYKHO 3aOOMHUTH U
YMeThb 00BbACHATE.

Bonpocel NOBBEIIMIEHHOW CJIOYKHOCTYU, MPUBEJEHHBIE B pPyOpUKe

HOAVMAﬁTE! AOJIZKHBI HAYYHUTH aHAJIM3UPOBATH HBY‘IGHHHI‘:I MarTe-
3

3HaYKOM @ OTMeYeHb! MHTepecHbIe (haKThl M CBEIeHMUs.
Heo6x0auMBIM yCIOBHEM YCIEIIHOIO OBJAJeHMs 3HAHUAMM ABJIA-
eTcsl BBINOJHEeHHEe JabopaTOpHBEIX paGor. B yuebHMKe oHM oTMe-

YeHbl 3HAYKOM @ .

Ha nsersom (oHe nmpuBeAeH AOMOJHHUTENbHBIA MaTepuas AJIs
yriybJeHHOTO M3y4YeHusd.

B KOHILe Y‘IGGHHK& IIOMeIlleH YKasaTeJlb TepMHWHOB.

Kemaem BaMm ycmexoB B yueGe U HOBBIX OTKPBITHH B MHTEDECHOM H
pasHooOpasHOM MUpe JKHUBOM NPUPOALI!

Aemopubl



ITonesupie coBeTHI

. I'oroBsTechk K pabore. IIpogymeiBaiiTe, 4TO BAM MOJYKET IOHAJ0OUTH-

cs, KpoMe ydueOHUKA.

. Hurasa naparpatl), oﬁpa‘rn‘re BHUMAaHHEe Ha KJIIOUeBble INOHATHA M

CBedeHHA, BbIOEJIeHHbBIE B TEKCTe.

PaccmaTpuBas WIIIOCTPAIMH, KOTOpPBLIE eCcTh B maparpade, OTMeTh-
Te OJA ceﬁs{, KaKWe JKUBBIe O00BEKTHI BaM yie 3HAKOMBI, a KaxKHe
BCTPETHUJINCE BIIEPBEIE,

IMogymaiiTe, Kak MOYKHO CBA3aTh Marepuas maparpada ¢ oxpykaio-
mef& HMHU3HBK H BAIIHM JIMYHBIM OIIBITOM.

. Yuurecs paﬁDTaTb CaMOCTOATEJIbHO, HAYHHAasA C IMOCTAHOBKH IeJIM U

IIAHWUPOBAHUA «II0 IIaram».
KoHCcynbTUpyiiTeCh Y YYHUTENs, €CJIM IOABJAIOTCH 3aTPYAHEHHA.
ObcysxpaiiTe TpoOdIeMEL ¢ POJUTENAMU ¥ TOBAPHUIIAMH.

. Henaiire coOGcTBeHHBINT KOHCHEeKT maparpada Ha Gymare uiau Ha

KOMIOBIOTEPE B BHUJE TEKCTa WM KpacuBoil cxXembl. KOHCIOEKT m0J-
JKEeH COJlepsKaTh: IVIABHYIO HJel0, BHOBb Y3HAHHBLIE TEePMHHEI, OCHOB-
Hble MBICJIH KA BbIBOJEL.

WmuTe AONOJHUTENLHBIN MaTepHas, I0Jb3yACh OUOIMOTEKON HIU
pecypcamu HuTepHera.

ITomHUTE, YTO MHOTOE 3aBUCHUT OT BAIIIEro KeJIaHUA U HACTOMUH-
BOCTH.



Buonorna KaK Hayka

Bobi HO4YMHOeTe

HUS TMPUroasTCcs B
noBcegHeBHOMN

ee Gorarcrea.

u3y4yeHue
WKONBHOrO Kypca 6Guonorum.
Bbuonoruuyeckue 3HOHUS U yme-
BALWIEW
XuU3Hu. OHmu
NMOMOryT MOHATH M NoON6UTL
OKPYXXAIOLLYIO NPUPOARY, YMEno
MCMONb3OBATD U NMPUYMHOXATH

BBEJAEHUE

Bbl Y3HAETE

O TOM, 4TO W3y4aeT
Hayka Guonorus,
— 00 OCHOBHbIX pasnUyuax
MEXOY XMUBOMA M HEXUBON
NPUPOOOWA;
— 006 OCHOBHBLIX LapcTBax
XMUBOW MpPUpOoabl;
— 0 pasHoobpasun XUBbIX
OpraHM3MoB W cpegax Wux
obutarus;
— O 3HayeHuu 6Buonoruwu

018 YenoBeKa U ero xo3saun-
. CTBEHHOW OeATeNbHOCTU.
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§1. BMOJIOrMA — HAVKA O >XUBOW NPUPOAE

TOTTTT EEE, COBOKYIHOCTb JKMBBIX OPraHU3MOB
Ha 3eMJIe COCTaBJIeT OpPraHWYeCKUH

1. Hem XMBOE OTNIM4YaETCA OT He- MUD, WM KUBYIO mpupony. Wsyue-

v 3
KUBOTO! HHEeM BCeX I[pOﬂBJIEHHH JHKHUA3HHU 3a-
2. [ne 00OMTAIOT XMBblE OpraHu3- HUMaeTca Hayka Ouwomorus (ot
Mbi? . rped. OuOCc — XKHU3Hb, JI020C — yUe-

HHe). Buosiorus m3ydaeT CTpOeHHEe

U JKUSHEAEeATEeIbHOCTh OPraHU3MOB,
HX MHOroo0bpasye, 3aKOHBI HCTOPHYECKOr0 M HHIWBUAVAJILHOIO pas-
BUTHA. J{MBble OPraHW3Mbl Ha HAIIEH IIJIaHETe O4YeHb Pa3HOOOpasHBI U
mHorouucjgenasl. OHU XKUBYT HA CcyIlle, B Boje, B IIouBe, B Bo3ayxe. 06-
JIACTH PAcCIPOCTPAHEHHUA JKU3HH COCTABJIAET 0C00YI0 000I0UKY SeMau —
ouocoepy (or rpeu. 6uoc u cgpepa — map) (pme. 1).

Puc. 1. Mpanuubl Buocdeps
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BBE/IEHME

3Hauenue OumoJsioruu. B Hamme BpeMs mepej 4eJOBEYE€CTBOM OCOOEHHO
OCTPO BCTAIOT TaKHe IpobiieMbl, KaK OXpaHa 3J0POBbs, obecriedeHUe IIPO-
JOBOJIBCTBHEM M COXpaHEHHEe pasHooOpasusd OpraHu3MOB Ha Hallei Ija-
HeTe. Buosnorusa, ucciegoBaHusA KOTOPON HAIlpaBJIEeHBI HA pellleHHe 3THX
M APYTAX BOIPOCOB, TECHO CBA3aHA CO MHOTHMMM CTOPOHAMH HIpaKTHUeC-
KOM JeATEeJLHOCTH YeJIOBEeKa — CeJIbCKHUM XO03AMCTBOM, MENHIIMHOM, pas-
JUYHBIMHU OTPACJIAMU TPOMBINIJIEHHOCTH (IIUIEBOM, JIETKOH U T. 1.).

VYceneninoe pasBUTHE CEeJIBCKOTO X03AHCTBa B HACTOsAIlee BpeMs BO
MHOIOM B3aBHCHUT OT OHOJOrOB-CeJIeKIIMOHEPOB, CO3JAIOIIMX HOBBIE BHI-
COKOYPO’KaHbIe cOpTa PACTEHUN U MOPOABI YKUBOTHBIX, YTO MO3BOJAET
nojy4yatrb 0oJibIlle OPOAYKTOB HNUTAHUSA.

Bunarogaps mocrmixeHuAM OMOJOTHYECKON HAYKHW B IPOMBILNLJIEHHOC-
TH IIWPOKO IIPUMEHSIOT COBpeMeHHBIe OuorexHosoruu. C UX MOMOIIBLIO
IpeANpPHUATHS BBINYCKAOT BBEICOKO()(EeKTHUBHEIC JeKapcTBa, BUTAMHUHEI,
KOpPMOBBIE€ HODABKH IJIA CEJIBCKOXO3AHCTBEHHBIX KHUBOTHBIX, CPEJCTBa
BAI[MThI PACTEHUN OT BpexuTesiedl M OojesHel, OaKkTepualbHbBIEe yA00pe-
HHUA, a TaKKe IIpenapaThl JJIfA HYMJ NHUINEBOH, XMMHUYECKOM M APYIHUX
oTpacjeil IPOMBIIIJIEHHOCTH M JJIs HAaY4YHBIX Iejeill. 3HaHUEe 3aKOHOB
OMOJIOTMH MOMOTaeT JeYUTh U MpeAyHpesKaaTh OOJIe3HHU UYesIoBeKa.

AKTUBHAA W YacTO HENPOAYMAHHAA XO3AMCTBEHHAS eATEIbHOCTH
YyeJOBeKa IpHBeJa K 3HAYMTEJIbHOMY 3arpA3HEHHUIO OKPYJKAaIOIIeN cpe-
ABI BellleCTBAMM, BPEeJHBIMH [JA BCEro JXHBOIO, K YHHUYTOMKEHHIO JIe-
coB, BojgoemMoB. Ha Hamei muiaHeTe IPAaKTHYECKH yKe He OCTAJIOCh
YTOJMKOB C HETPOHYTOH mnpupopoii. Ilepen uenoBeuecTBOM BCTAa T'DAH-
JAMO3HAsA 3a/Jadya — COXPAHUTH IIPHPOAHYIO Cpely, YTOOBI IOAJeprKaThb
YCJIOBUS CYIIECTBOBAHWUA M Pa3sBUTHUA NUBHIM3anUK. PemuTh ee MOryT
JHIIL JIIOAW, XOPOIINO 3HAKIIIHWE 3aKOHBI IIPUPOALI. 3HaHHe OHOJIOTHH
IOMOraeT pPelInThL NpobJieMy COXPaHEHWS U YJYUIIeHHUA YCJIOBHH JKHU3-
HY Ha HAaIIe#d IIJJaHeTe, COCTABJSET HEOTHEeMJIEMYIO YaCTh KYJBTYPBI
KaKI0r0 »KUTeJid.

Yro wmsyyaet Buonorua? . Buonorus. o
Bbuocdepa.

Y710 HasblBaloT Buochepon?

Kakoe 3HayeHue uMeeT u3yyeHue Ouonorum ans
yenoeeka?

NOAYMAWTE!
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§ 2. PA3HOOBPA3ME XXMBOW NPUPOADI

e i e IlapcTBa  JKMBBIX  OPraHH3MOB.
1. Yem pacTeHus oTtnuyaoTca oT B mxospHOM Kypce Ouosoruu daiie

SKUBOTHBIX? BCEro HCIOJB3yeTcA Kiaaccupura-
IIAA, B KOTOPOM BBIJENAIOT UYeThIPE
napcrea: Baxktepuun, I'pubsi, Pacre-
Hua u JKuBorHEIE (puc. 2).

2. Kakme npu3Haku XapakTepHsbl
ANR XKVBbIX OPraHu3moBs?

bakTepun MpurOBLI PacreHus KMBOTHbIE
Puc. 2. LlapctBa XuBow npupofbi

Ornnuusa KUBOrO OT HeKUBOro. Ha mepBhIii B3TJIAJ OTJIUUYUATH SKH-
BO€ OT HEKHMBOI'O IPOCTO, HO 3TO HE COBCEM TaK. sHHBBIE OpPraHN3MBI
COCTOAT U3 TEX Ke XUMUYECKHX HJIEMEHTOB, YTO U OOBEKTHI HEKWBOK
npupoasl. Hekoropble 00BEKTH HEXUBOW IPUPOALI, HAIpUMep KpHC-
TaJIbl TIOBAPEHHOM COJIM, MOTYT pacTH. B TO Xe BpeMs ecThb JKWBBIE
OpraHW3MbI, KOTOPbIE MOTYT AJINTEJIHLHOE BPEMS HAXOAUTHCA B COCTOSM-
HUH NOKOA (HampuMmep, ceMeHa pacreHuit). B aroT mepuoa nposaBiIeHUSA
UX JKMBHENeATeJIbHOCTH He3aMeTHEI, YTO JejlaeT MX IIOXOKHMH Ha He-
sKUBbIe 00BbeKThI. UTO Ke OObeJUHAET BCE KUBOE U OTJIMYAET ero OT
HEJKWBOM IPUPOABI?

Kaaplil }KUBON OPraHM3M COCTOUT M3 KJIETOK (MCKJIOYeHNEe COCTaB-
nA10T BHpychl). Tesla HEXHUBOW HNPUPOABI (32 HUCKIKUYEHHEM OTMEPIINX
OpPraHu3MOB) KJIETOUHOI'O CTPOEHHSA He HMEIOT.




Nl LW N @ P W G 0 A LN W
BBELJEHWE

BceM opraEmsMaM [JIA KUSHM HEOOXOAWMO IIOCTYILIeHHEe JHEepPruu
usBHe. [JTaBHBIM MCTOYHMKOM JHEPLCHW I BCceX obuTarTesiedl HamIei
mianersl sisasgercs Cosnine. DYuepruio CosiHIA CIOCOGHBI YJIABIMBATE
sesiegble pacTeHuss. OHM npeoOpa3yoT NOIJIOLIIEHHYIO SHEPIHUIO0 COJHEeY-
HBIX Jiydell B XMMHMUYECKYIO 9HEPTUIO CO3JIaHHBIX MMM OPraHMYecKUX Be-
mecTB. Iloenmas 3eneHbBle ‘pacTeHudA, APYIHe OPraHU3MBI HOJIYy4YaloT He-
00X0oAMMBIE UM BellecTBa U dHEPrHio.

ITumanue u OdvixaHue ABIAIOTCA XapaKTepPHOW 0COOEHHOCTBIO BCeX
JKUBBIX OPTraHU3MOB, IIOCKOJBKY 00eCIedMBAlOT MX HeOOXOAWMBIMU Be-
miecTBaMU M _3Heprueil. B cBoio odepean, OpraHM3Mbl BBIAENAIT B OK-
PYIKAUIVIO UX CPeAy IPOJAYKTHI CBOEH jKuU3HeAesaTe bHOCTH. Takum 06-
pasoM, HeoOXOAUMOEe YCJIOBHE CYIIeCTBOBAHHUS JKHMBLIX OPraHU3MOB —
o0MeH BeleCTB C OKpYIKalomley cpejoi.

JKuBble opraHusaMbl CHOCOOHBI BOCOPUHUMATH BJIHSHUA OKPYIKAIO-
miell cpeAbl W OIpejleIeHHBIM 00pa3oM Ha HUX pearupoBaTh. ITO sBJE-
HYUe HAa3BIBAIOT pa3fpa’kuMocThI0. [[1d BCeX KUBLIX OPraHU3MOB Xa-
pPakTepHBl pocm W pas3éumue, TO eCThb B IIPOIEcCe JKU3HHU OPraHUu3MBI
YBEJIHYHUBAIOT CBOM pasmeps! u maccy. CrocobHOCT, BOCIIPOMSBOLUTE Ce-
Oe momoOHBIX — BajKHeMHIIee CBOMCTBO JKHBBIX OPraHM3MOB. OJTO SIBJe-
HUEe HasbIBAlOT pasmHokeHneM. COBOKYIHOCTbL BCeX 3TUX CBOMCTB Xa-
paxKTepHa TOJBLKO AJA JKUBBIX OPraHU3MOB.

Cpena oomramua. Kaxxaeiii opranuam obuTaeT B OIpeIeJIEHHOM cpe-
ne. Bce, 4TO OKpysKaeT KHMBOE CYIECTBO, HA3BLIBAIOT CPEXON OOMTaHMA.
Ha 3emue cyuiecTByIOT YeThIpe OCHOBHBIE CPeAbl O0UTAHUS, OCBOEHHBIE
U 3acejieHHbIE OPraHU3MaMH. JTO BOAHAS, HA3€MHO-BO3AYIITHAS Cpeja,
IIoOYBEeHHAasdA U, HaKOHeI], cpeja, obpasyeMas CAMUMH JKUBBIMUA OPTaHHU3-
mvamu. Kapgas cpejga obuTaHus MMeeT CBOM crnenuduyecKue yCIIOBUHA,
K KOTOPBIM OpPraHM3MbI IIPHCIIOCAdIMBAIOTCA. JTUM O0BACHAETCH 00JIb-
1moe MHOroo6pasue JKMBBIX OPraHM3MOB HA HAIIEW IJIaHeTe.

2 L
Kakue LapcTBa XMBbIX OPraHU3MOB Bbl 3HaeTe? [, . Uapcrsa:
- | b

Hem OTNMYAIOTCH XMBbIE OPraHU3Mbl OT HEXMUBBIX ! Fal’:gi}:”::acrenng
obbekToB? - Ip F .

| XwusortHblie.
Kakoe 3HadeHve Ans Cyl|eCTBOBaHMA XW3HU Ha 3eM- | OGmeH BewyecTs.
ne vMeeT CnocobHOCTb OPraHM3MOB K Pa3sMHOXEHUI0? | Pasgpaxumocts

. PasmHoxeHune.

r— c T — P T ARG B T _H_

% %
Kaxoe 3HaueHnue AnA JKU3HU HaA HAIIEH @Te ume-
IOT 3eJIeHble pacTeHusa? \
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BbIBOAbI

Buonorus — HayKa O KHW3HH, O XKWBBIX OpPraHW3MaX, OOHTAIIIUX HA
3emute.

Ob6nacTh pacmpoOCTPAaHEHHS JKU3HHU COCTABIAET 0CcOoOVIO O0OJIOUKY
Semnun — Ouocdepy.

Buosorua TecHO cBA3aHA CO MHOTHMM CTOPOHAMH NPaKTUUECKOH Je-
ATeJTbHOCTH UYEeJOBEKA — CEeJIbCKUM XO3AHCTBOM, MEAWUIIMHOI, pasamd-
HBIMH OTDPACIAMHU NPOMBINIJIEHHOCTH, B YaCTHOCTH ITMIIEBOM, JETKOM
u T. ..

JKuBEle opraEm3Mbl HA HAIIEH ILJIAHETE 0OYeHb PasHOOOpPa3HBI B MHO-
TOUWCIIeHHEI. YYeHEIe BBIZEJIAIOT 4YeThbipe mapcrBa: Bakrepuu, I'pubwl,
Pacrenus n HuBoTHBIE.

JKuBble OPraHW3MEBI COCTOAT M3 KJIETOK (HMCKINYEHHE COCTABISIOT
Bupycel). OHM TUTAOTCH, ABIINIAT, PACTYT, PA3BUBAIOTCS, PA3MHOMKAIOT-
cs, BOCHPUHUMAIOT BO3AENCTBUA OKPYKAIOIIeH cpeabl B ONpeAeeHHBIM
00pasoM Ha HHUX PEearupyroT.

Kaxpeii oprarmuaMm oburaeT B onpezesieHHOM cpepe. Bece, 4To OXpy-
JKaeT JKHUBOE CYIIEeCTBO, HA3LIBAIOT CPEeXol o0uTaHHA.

Kaxkmas cpega mMeeT CBOHM CHeIH(HUUECKHE YCIOBHA, K KOTOPBIM
OpraHU3MBI IPHCIOCAOINBAIOTCA. ITHM O0BICHAETCA OOJBIIOE MHOIO-
o0Opasue KHBBIX OPraHU3MOB Ha HATIEH IJIaHeTe.



CTPOEHMNNA
M XXM3HEeeATeNbHOCTH

OpPraHM3IMoB

£ .Y
crEEtEnYy’ "

)fi:"'_‘ 4

r ! &

YueHble YyCTAQHOBMINM, uYTO BCe X
XXUBbI€ OPraHu3Mbl MMeEIOT
KNneToyHoe cTpoeHue (ucKio-
YeHue COCTaBASIOT BUPYCHI).

B xnerkax npoucxonar Bce
XXU3HEHHO BCDKHbIE NMPOoLEeccbl —
NUTAaHUe, AbIXaHue, obmeH Be-
wecre, obecneuyuBaOLMEe UX
cyuwiectsoBaHue. lNMosrtomy kner-
Ky CHYMTAIOT OCHOBHOM CTPYK-
TYPHOW M (PYHKUMOHANbLHOMW
eAVHULEeN JXXUBOro OpPraHMsma.
XXmBble OPraHu3Mbli MOryT cocC-
TOATb M3 OAHOWM KNEeTKM WU

Knerka - ocHOBa
| MHOXXecCcTBa KNeTok. Bbl Y3HAETE
|
|

— O CTPOEHUM N XUMUYEC-
KOM COCTaBe KJIeTKW;

— 0 XWMBHEHHO BaXHbIX MPO-
Lleccax, NpoTeKaloLWmx B KNeT-
Kax;

— 06 ycTpoucTee nynbl u
CBETOBOr0 MWKpPOCKOMNa u
npaeunax pabotel C HUMWU.

Bbl HAY4YMUTECH

— M0Nb30BaTbCA NAYynon u
MUKPOCKOMOM;

— rOTOBUTbL MUKpoOMnpenapa-
Thl;

— HaxoOuTb OCHOBHblE 4ac-
TWU PacTUTENILHON KNeTKW Ha
Mukponpenapartax u tabnu-
Lax;

— CcxemaTtuyecku wusobpa-
XaTb CTPOEHWE KNeTKu.
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PasmMepsl KJeTOK HACTOJBKO MAaJibl,
YTO PACCMOTPETh HX 0e3 CIemuasib-
HBIX MPUCIOCOBIEHUI HEBO3MOKHO.
ITosToMy Ans W3y4YeHUSA CTPOEHUA
KJIETOK MCIOJBL3VIOT YBEJIHUUTENb-
Hble IIPUOOPHI.

Jlyma — mpocTeMHmIuil yBeJIUUH-
TeNbHBIN IIpubop. Jlyma cocTouT M3
VBEIUUYUTEILHOIO CTEKJa, KOTOpoe
ansg ypobcrBa paboThl BCTABJIEHO B
onpaBy ¢ pyuko#. Jlymer OGwIBaioT
PYYHBEIEe U INTATHBHBIE.

Pyunas ayna (puc. 3, a) mo-
JKeT YBeJHMUYMBATH paccMaTpHBae-
MbeIi 00BexKT OoT 2 mo 20 pas.

HTmamuenasa ayna (puc. 3, 0)
yBesimuuBaer oobexT B 10—20 pas.

IlpaBuna paboTel € JAYIIO OYE€Hb
OPOCTHI: JYNy HAAO IOJAHECTH K
00BEKTY HCCIIeIOBAHUA Ha TakKoe
paccTosgHNe, IpY KOTOPOM H300pa-
JKeHHe DTOro 00beKTa CTAHOBUTCH
YETKHM.

C momMompio JyHbl MOYKHO pac-
CcMOTpPeTh (OpMYy MAOCTATOYHO KPYII-
HBIX KJIETOK, HO H3YYUTh MX CTpOe-
HY€ HEeBO3MOKHO.

7. Kakvie ysenuumTensHble npubo-
pbl Bbl 3HaeTe?

<. Ins 4ero ux NpUMEHSIOT?

Puc. 3. Nynsl py4Has (a) w

wratusHas (6) CeeroBOoii MHKpocKon (oT rpeuy.
MukKpoc — MaJbBIi U CKONeo —
CMOTPIO) — ONTHUYEeCKUH mpubop AJid pacCMaTPUBAHUA B yBEJIMYEHHOM

BUJie HeOONBIINX, HEe PasJIMUYMMBIX IIPOCTHIM rjasoMm npeameroB. C ero
TIOMOIIIBI0O M3yYaloT, HAIIPHUMED, CTPOEHHE KJETOK.

CBeTOBOI MHKPOCKOI COCTOUT W3 TPYyOKH, mam Tybyca (or mar.
mybyc — Tpybkra). B BepxHeil yacTu Tybyca HaxomuTcA OKy./Ap (OT jarT.
okynyc — rnaaz). OH COCTOMT W3 ONPABBI M [ABYX YBEIUUYUTEIbHBIX
creros. Ha HM)KHeM KoHIle TyOyca HaxoauTcs ob6sexmué (0T jaT. 00s-
exmym — IIPEeIMeT), COCTOAIIWHA W3 ONPAaBBl M HECKOJIBKUX YBEJIHYU-
TeJbHBIX cTexosi. TyOyc mpuyperieH K mratuBy. Tybyc mogHuMaeTrcs
U OIyCKAeTCd C MOMOI[bI BUHTOB. Ha mTarupBe HAXOZUTCH TaKIKe
IPEeJMEeTHBLIM CTOJHK, B IIEHTPEe KOTOPOTO0 MMeEeTCsd OTBEPCTHE M IIOJ
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HHUM 3epkaJjo. PaccmarpuBae- Okynsip
MBI Ha INIPEIMETHOM CTeKJe
00BbeKT moMemiaeTcA Ha Ipen-
METHBIA CTOJMK M BaKpeIiser- O6beKTVBLI
Ccd Ha HEM C HOMOIIBIO 3aXKU-
MOB (puc. 4). MpeameTHbli
I'mapHbBIl ODpuHOUND PadOTHI RIS
CBETOBOT'0O MUKPOCKOIIA 3aKJI0-
JyaeTrcaA B TOM, YTO JIYUU CBeTa
OPOXOAAT Yepesd IIPO3PAUHBIN
(nau moJynpo3pauvHbiil) 006-
eKT HCCIeJOBaHUA, KOTOPBIM
HAaXOAUTCA HaA TPeIMeTHOM
CTOJINKE, W IOIAJAal0T HA CHC-
TeMy JHUH3 00beKTHBA M OKY-
JApa, YBeJMYUBAIOIIAX HU300-
paxxenue. CoBpeMeHHBIE CBe-
TOBBIE MUKPOCKOIBI CIIOCOOHBI
YBEeJINYUBATE H300parkeHue 10
3600 pas.
Yro6bl y3HATH, HACKOJBKO Puc. 4. CBeTOBOW MMKPOCKON

yBeIHUYUBaeTca H3o0pakeHHe

IPHU HCIOJNB30BAHUN MHKPOCKOIIA, HAMO0 YMHOMKHUTH UYHCJO, YKA3AHHOE
Ha OKyJApe, Ha YMCI0, YKa3aHHOE HA HCIOoJb3yeMoM o0BexkTuBe. Ha-
IIpUMep, ecJau Ha OKyJaape crouT mudpa 8, a Ha obbextuBe — 20, TO
KpaTHOCTh yBeJaudeHUs Oyzper cocraBasaTse 8 X 20 = 160.

Tybyc

LTaTme

C NoMoLLBI0 Kakux NpubopoB W3y4aloT KNeTku? Knertka.
Y7o npeacrasnsioT cobol nynsl KU Kakoe ysenu- Jlyna. o
4eHue OHW MOryT Aatb? CeeroBon

% X MUKpOCKoOn:
M3 Kakux 4acten COCTOMT CBETOBOW MUKPOCKON? oKy nSp,
Kak onpepenutb yBenu4eHue, KOTOpoe AaeT CBETOBOM 06BeKTHB.
MUKpOCKOn?

R

IIouemy ¢ mOMOIIBIO CBETOBOTO MUKPOCKOIIA HeJIb3sd
U3ydJaTh HEIpPO3padHble NpPeAMEeTHI?
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YeenuyutensHele npubopsi

Mon naGoparopun
HeKOTODble KNeTKn MOXHO YBWMOETb HEeBOOPYXeHHbIM [N1a30M. 310

KNeTKM MAKOTW NNofoB apby3a, Tomata, BONOKHA Kpanvsbl (UX anm-
Ha QOCTUraeT 8 CM), XEeNTOK KYpUHOro sila — OAHa KpyrnHas Knetka.

@ PaccmaTpuBaHue KJIETOYHOTO CTPO-
eHUA PACTEeHMH C IOMOIILIO JIYIIbI

1. PaccMOTpHTE HEBOODYIHKEHHBIM TIJIa30M
MAKOTH ILJIOAOB ToMmaTa, apbysa, aboka.
Yro xapaKTepHO IS UX CTPOCHUS?

2. PaccvoTpuTe KYCOUYKM MAKOTH IIJIONOB
nox aymoi. CpaBHHATE YBHAEHHOE C PHUCYH-
KoM 5, 3apucyiTe B TeTpagb, PHCYHKH
nognumure. Kakyio (GopMy HMeEOT KJIeT-
Puc. 5. Knetku tomarta KH MAKOTH ILJIOLOB?

nog nynow

® Y cTPOMCTBO CBETOBOI0 MHKPOCKOIA M IIPHEMbI pPadOThI ¢ HHUM

1. W3yuure yCcTpPOMCTBO MHKPOCKOIIA, IMOJB3YsCh PHUCYHKOM 4.
Hatigure Ty0yc, OKyJIsap, 00 beKTHUB, MITATHB C IPEAMETHLIM CTOJUKOM,
3epKaJjio, BUHTHI. BhIACHHUTE, KaKoe BHAYEHWe HNMEeT KaKjasd 4YacThb.
2. TlosHakOMbTeCh C IpaBHJIaMU paboOThl ¢ MHKPOCKOIIOM,

3. OrpaboTraiiTe MOPALOK AeMCTBHII OIpu paboTe ¢ MHUKPOCKOIIOM.

MPABUJIA PABOTbI C MMKPOCKOIMOM
* [locTaBbTe MMKPOCKOMN LWITAaTMBOM K cebe Ha paccrosHum 5—10 cm ot Kpas
cTona. B oTsepctvie npeAMeTHOroO CTONMKa 3epKanoM HanpasbTe CBeT.

* [NomecTuTe npeagMeTHOE CTeKNO C NPUIrOTOBAEHHbIM NpenapaToM Ha npegmer-
HbIA CTONWK. 3aKpenuTe MpeaMeTHOe CTeKNO 3axkuMamu.
* [onb3yscb BUHTOM, MNaBHO onyctute Tybyc Tak, 4ToBbl HWUXHWUIA Kpan 0Ob-
eKTMBa OKa3anca Ha paccrosHum 1—2 MM OT npenaparta.
® B okynap CMOTPWTE OAHWM [Na30M, He 3aKpbiBaf W He 3aXMypuBas APYrou.
[NagA B OKynsp, NPM MOMOLLM BUHTOB MeANeHHO nogHumawTe Tybyc, noka He no-
ABMTCA 4eTKoe usobpaxeHue npeamera.
* Mocne pabotbl ybepute mukpockon B yTnsp.

* MuKpockon — Xpynkuia U goporon npubop: pabotate C HWUM Hago akkypar-
HO, CTPOro Cfiefys npasBunam.

- e
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IlepBbie MHKDPOCKONBI €
ABYMSA JIMH3aMH OBIIHM M300-
perensl B KoHme XVI B. On-
HaKO TOJBKO B 1665 r. anr-
aunyauue Pobepr I'yk mpume-
HHUJ YCOBEpPUIEHCTBOBAHHBIN
MM MHKPOCKOM JJIsi HCCIeN0-
BaHudA opraHuadmMoB. Paccmar-
pUBasg B MHUKPOCKON TOHKUMH
cped npobxm (Kophkl mpobKo-
BOro ayba), OH HACUMTAN A0
125 mMuH mop, UIM S4YeeK, B
OIHOM KBaJApaTHOM JIOoliMe
(2,5 cm). B cepauesune 6ysu-
HBI, cTeOJIAX pPa3IMYHBIX pac-
TeHuU ['yk obHApy:KUI Takue
ke adeirku. OH majg UM Has-
BaHUE «KJIeTKHU» (puc. 6).

Puc. 6. Mukpockon P. lyka W BuA KNeTok
npobku no ero coBCTBEHHOMY PWICYHKY

B xormnme XVII B. ronnangen Ams-
TOHH BaH JIeBeHryK CKOHCTPYHPOBAJ
60J1ee COBEPINEHHBIA MHKPOCKOI, Aa-
omui  yBeawdenume po 270 pas
(puc. 7). C ero moMONIbI0 OH OTKPBLI
MUKpoOprasuamel. Tak Hauamzoch
M3yueHHe KJIETOYHOrO CTPOEHUS Op-
TaHU3MOB.

Puc. 7. Mukpockon A. JleBeHryka. B BepxHel 4acth metannu-
YecKon MNacTUHKKA 3aKPenneHo yBenuyutensHoe crekno (a).
Habniogaembii 06bekT pacnonaranca Ha KOHYMKe OCTPOW Wbl

(6). BuHTBI cliyxmnu ans (OoKyCMpoBKM.
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S 4. XUMMUYECKMW COCTAB KNETKW

Y

Knerkn Bcex KHUBBIX OpPraHU3MOB
COCTOAT W3 OAHUX U TEX Ke XUMH-
YeCKHX 2JIEMEHTOB. OTH Ke 3JIeMeH-
TEI BXOAAT W B COCTAB 00BEKTOB He-
JKHUBOM mpupoasl. CXomCcTBO cocTrasa
yKasblBaeT Ha OOIIHOCTHL KHUBOW H
HEXXHUBOU IIPUPOIEL.

B knerkax 0OoJblile BCero coaep-
JKHTCHA TAKHUX XHUMHWYECKHX 3JIEMEHTOB, KaK yIJIepoj, BOAOPOX, KHCJO-
pox u asor. BmecTe oHHM cocraBasioT g0 98% mMacehl KJIeTKH.

Orosio 2% wMacchl KJIETKH IIPUXOAUTCS HA CJIEAYION[He BOCEMb dJie-
MEHTOB: Kaluil, HaTpWil, KaJbIlHil, XJIOP, Mardui, xeyeso, Qocdop u
cepy. OcranpHble XHUMHUUYECKHE B3JIEMEHTHI COJepiKarTcsd B KIeTKax
B OUE€Hb MAaJIBIX KOJHUYECTBaX.

. Y10 Takoe XUMUYECKUI INeMeHT?
2. Kakue xumuyeckme opraHuv4eckme
BellectBa BaMm M3BeCT HbI?

2. Kakwe BeuleCTBa Ha3blBalOT Mpoc-
TEIMW, @ Kakue CIOXHBIMW?

Kucnopopg | Yraepon | Bogopon | Asor |Kanemuii| @ocdop | Kanui

65—70% [15—18% | 8—10% | 2—3% 1% 0,7% 0,3%

XuMuuecKue 3JeMeHThI, COeJUHAACh MexaAy coboi, 00pasyioT Heop-
2aHUYeCKUe U OpzaHuYecKue BeIecTBa.

BemiecTBa KJIeTKH
Heopraauueckue = ™l Opraauueckue
Y \
Bopa, Benxwu, »Kupsl, yriieBojsl,
MHHEpPaJIbHBIE COJIH HYKJIEWHOBBIE KHCJIOTHI

Heopraanuyeckue BeliecTBa KJIETKH — 3TO BOJAa M MHUHEpPAaJbHBIE CO-
au. Boabpiie Bcero B KjaeTke cojep:kuTca Bogbl (oT 40 mo 95% ee 006-
miei mMaccel). Boga mpujaaeT KJeTKe yIOpPyrocThb, onpenendeT ee ¢opmy,
yJacTByeT B OOMeHe BellecTB.

Yem BBIIIE MHTEHCHBHOCTH OOMEHA BEIECTB B TOM WMJIM HHOM KJET-
Ke, TeM 0oJibllle B Heil CONEepP:KUTCA BOJBI.

IIpubnusurensro 1—1,5% o0meit Macchl KJIETKH COCTABIAIOT MU-
HepaJbHBIE COJIM, B YACTHOCTH COJIM KaJbIlWs, Kaaus, (ocdopa u Ip.
OTH HEOPraHWYeCKHe BellleCTBA HCIOJNb3YIOTCH JJIS CHHTEe3a OpraHudec-
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KUX MOJeKyJ (0esKOB, HYKJEHMHOBBIX KHCJIOT U Ap.). IIpm HemocraTke
MUHEpaJbHBIX BEINEeCTB HAPYIIAIOTCA BayKHEWIIIHe IIPOILeCChl KHU3HeJe-
ATEJHHOCTH KJIETHKH.

OpramnyecKkne BellecTBa — CJIOMKHBIE YIJepOoAcojepiKaliye Coepu-
HeHusi. OHU BXOIAT B COCTAB BCEeX KMBBIX opranmusmoB. [lepBoHauamnb-
HO CYWTAJIOCH, UTO OPraHWYecKHe BellecTBa 00pasyIOTCA TOJBKO MHI-
BBIMM OPraHM3MaMM, [IO3TOMY WX M HasBajau opranmueckumu. K HUM
OTHOCAT YIJIeBOABI, OEJIKW, JKUPBI, HYKJEHMHOBBIE KHCJIOTHI M Jpyrue
BeIllecTBa.

¥Yraesoasl — Ba)Hasg IPYNNAa OpraHUYeCKHX BeIecTB, B pe3yJibTa-
Te paciielJieHUs KOTODPBIX KJETKHU IOJYy4aloT 9HEePruio, HeoOXOAHMMYIO
A UX KU3HEJeATeJIbHOCTH. Y TJIEBOABI BXOAAT B COCTAB 000JI09YEK KJe-
TOK, IPHAaBasg MM MPOYHOCTH. 3alacaloliye BelllecTBA B KJeTKaX —
KpaxmaJl ¥ caxapa, OHH TaKiKe OTHOCATCA K yIJieBoJaM.

Beakn WUrpaioT BaKHEHINYIO POJIb B 3KHU3HU KJIeToK. OHUM BXOAAT B
COCTAB PasHOOOPABHBIX KJIETOUYHBIX CTPYKTYP, PEryJHPYIOT IPOIEeCCHI
JKU3HeIeATEeJLHOCTH M TOMEe MOTYT 3alacaThbCsa B KJeTKax.

JKupsl oTKIaABIBAIOTCA B KJeTKax. IIpum pacmenjeHdu KUPOB
ocBoboxkgaerca HeoOXoauMasi >KMBBIM OpPraHM3MaM JHeprud.

HyxaenHOBBIE KHCJIOTBI UTPAOT BEAYINYIO POJIb B COXPAHEHUH
HacJeJACTBEHHON MH(pOpMAIUU M Ilepejade ee IOTOMKAaM.

Knerka — 9TO MUHHATIODHAA NPUpPOAHAsA jgabopaTopud, B KOTOPOH
CHUHTE3MPYIOTCSA ¥ MPEeTepIeBal0T HM3MeHeHHUs pas3/IMuHble XMMHUYEeCKHUe
coeguHeHHA. CXOACTBO XMMHYECKOr0 COCTABA KJIETOK PAa3HbIX OPraHMa-
MOB JOKa3bIBaeT €QUHCTBO JKMBOH IIPHUPOILI.

Kakux xvmuyeckvx anemeHtos Gonblue Bcero . HeopraHn- o
B Knetke? yeckue
Kakylo ponb B knetke Urpaer 8oaa? BelIecTRA,
OpraHun4eckue

Kakyio ponb B KneTke WUrpaiot MuHepasibHble Conu? BeLjecTsa.
Kakue BeliecTBa OTHOCAT K OpraHU4eckum? yrnesopb!.
KakoBO 3Ha4eHVe opraHuyecKkux BelecTs B KreTke? 2R

P W ; XKupel.
Y7o yKasbiBaeT Ha ODOWHOCTb XMBOW WU HEXUBOW HykneuHosble
npupoab!? KUCNOTbI.

IloueMy KJIeTKY CPAaBHHBAIOT ¢ MUHUMATIOPHONW HPH-
poxHO# Jaboparopueit?
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XUMUYECKUA COCTaB KAeTky

Mosn naGoparopus
B 1933 r., B pe3ynbrare MHOroneTHUX WUCCNefoBaHWn, yyeHble Ha-
YHUIUCh Mony4YaTe M3 rniokosbl ButamMuH C (ackopbuHoOBYD Kuc-

noty). o 31oro ButamuH C 6bin AedUUUTHBIM U LOPOrMM MPOAYKTOM.

CopepxaHue XMPOB B KNeTKaxX CeMsiH pacTeHun

HasBaHue pacteHus (:9,?&:;*:;':_:‘:&2)
JiecHon opex 60—-68
Kakao 50-58
Kokocosas nansma 65—72
[MopconHe4HWK 40—65
Panc 2249
Ipeuknin opex 64

9 Yro6er 00HAPYIKUTE OPraHMYECKHe BelecTBa B PACTEHUAX, IIPO-
JejaiTe CleAyIOIIAe OIBITHI.

BospmuTe 3epHa MIIEHHIBI, PasoTpHUTe HUX B CTYIKe B MYKY, AO-
DaBbTE HECKOJBKO KalleJib BOJALI ¥ NPUIOTOBLTE KYCOYEK TecTa. 3aBep-
HHUTE TEeCTO B MAapJIIO, OIIYCTHUTE MENIOUYeK B CTAKAH C BOAON MU IIPOMOM-
Te ero. O6pasyerca myTHas BaBeck. IlepeneiiTe wacTs MYTHON KU~
KOCTH M3 CTaKaHa B HPOOMPKY M KaoHUTE B Hee 2—3 KalJM PACTBO-
pa uoga. JKuaKocTs mpuobperer CHHHII LBeT. BodbMHUTE Ha KOHUYHUKE
IUHIeTa KpaxMaJji ¥ pasMelialiTe B IpobUpKe ¢ Bojou. KanHuTe B 2Ty
npobupky 2—3 Kamiu pacTBopa uoaa. Boma ¢ KpaxMalioM TOKe cTa-
HET CHHEN. S3HAYWT, B 3ePHAX NINEeHWIbl COAEPIKATCH KPaxXMAas, KOTO-
PBIM OKpaluuBaeTcs MOAOM B cuHMM user. KanmHuTe Kaiimo pacreopa
hoZa Ha paspesaHHBIH KJIybeHb Kaprodenas. Bbl ybeaurech, 4TO B
KiaybHe Kaprodeia TOKe ecThb Kpaxmall.

PaccmoTpuTe ocTaToK TecTa Ha MapJse. Bel yBuauTe KIeHKyIO Mac-
Cy, €e Ha3bIBAIOT KJIeHKOBHUHOI WM PACTHUTEIbLHBIM 0eIKoM.

Bo3bMHUTE HECKOJBKO CEMAH IOACONHEYHUKA, CHUMUTE C HUX KO-
JKYPY ¥ paszaBuTe Ha JucTe OyMaru, Bbl YBHAUTE JKUPHbIE IATHA. JTO

IDOATBEPHAAET HaJH4YHEe 3HAYHTEJILHOTO KOJMHYeCTBA HHUpa B CeMeHax
OACOTHEeUHUKA.
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B 1802 r. yyeHble OTKPBUIM HOBOE OPraHMYECKOE BEIeCTBO M Ha-
3BaJI €ro BUHOIPAAHBLIM CaXapoM MJIM IVIIOKO30i (0T rped. 2aukuc —
cragkuit). ['JIroKo3a cofepKUTCA B CHENBIX (PYKTAX WU Aromax, BXO-
JHUT B COCTaB KPOBH uyenoBeka. OHa He0OXOAMMA KUBBIM KJETKAM AJIA
oOpasoBaHuA 0ojiee CI0KHBIX YIVIEBOAOB: KpaxMaJa, IJIHKOreHa, IeJ-
JIIOJIOBBI.

VI3 coefMHEHHBIX APYTI C APYIOM 3BEHBEB IVIIOKO3BI COCTOMT Kpax-
MajJ — IIUPOKO PAacIpOoCTPaHEHHOE 3allacHOe IIHTATeJLHOe BeIecTBO.
B Bmge KpaxMalbHBIX 3€pDEH OH HAKAILIMBAETCHA B KJIETKAX KJIyOHeil
KapTodesnsa, ceMaH ropoxa, 3ep-
HOBOK OBCa, KYKypyasl (puc. 8).
YenoBeK HCIOJb3YET KpPaxXxMal,
BBIJIeNIAA ero u3 Kaprodensa u
KYKYPY3HI.

CxofHOE ¢ KpaxMaJjioM CTPO-
enue umeer rauxkoredH. OH cuy-
SKUT 3amacalmlidM BeljecTBOM
B OpraHusMax HEKOTODBIX IKU-
BOTHEIX M YeJIOBEeKa. ;

B rierrkax pacreHuil U3 THI- Puc. 8. KpaxmanbHbie 3epHa kaptodens B
CcAY CBA3AHHBIX APYI C APYyrom KIeTKax
3BEeHBEB TIJIIOKO3Bl oOpasyercs
LeJIII0JI03a, MJIM KJetdarka (oT Jjar. yenniona — Kierxka). OHa mnpu-
JaeT yOpyrocTs ¥ MPOYHOCTH CTEHKAM DACTHUTENBHBIX KJeTok. Ilen-
JIFOJIO3Y MOTYT pacHienJasaATh MHorue OaxTepuy, rpubbl, OTHOKJETOY-
Hbleé MUKDPOOPraHMW3MbI, II09TOMY OHHM MIPAIOT I'IABHYIO POJb B PAasiio-
JKEHUH PACTUTEJbHBIX OCTATKOB.

ITpakTHuecKn YHUCTYIO LEJIION03Y NPEeACTABIAIOT cODOM XJIONMKO-
Basg BaTa M TONOJHMHBIN myX. Ha ocHOBe OYMIIEHHOW NEJJIIOJI03bI M3-
TOTABJMBAIOT IPO3PAYHYIO ILIEHKY MeuiodaH, a TAKIKe MCKYCCTBEH-
HOEe BOJIOKHO — BHCKO3Yy (0T JIaT. 6UCKO3YyC — BA3KHUH).

W3 mennronossl nourn Ha 40% cocrour cyxas apesecuua. Iloiy-
yaeMasi M3 JAPeBeCHUHBI IEJJII0JI03a MIHUPOKO HUCIOJb3YETCS YeJI0BEeKOM
Ipu NPOM3BOACTBe Oymaru (0T HmepcHACKOro 6ombaka — XJIOIOK).
Bymara Geina msobpereHa B apeBHeM Kmurae, HO Torja ee mOJIydasn
U3 BOJNOKOH xJionka u 6ambyka. Tonbxko B XVIII B. 6GbLIO 0OHApDYIKE-
HO, YTO YAOOHBIM HCXOJIHBIM BEIIECTBOM MIJs IPOU3BOJACTBA OymMmarm
MOJKET CIYKHTh ApeBecuHa. IlepeBrre 3aBoAbl o nepepaboTke apeBe-
CHUHEI B LIEJJIIOJIO3Y OBLIM HMOCTPOeHBI TOoAbKO B XIX B.
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§5. CTPOEHME Kngyeeh

Kasxgaa KieTka uMeeT Tpu 00dA3a-

i TeJbHbIe YAaCTH: KJIETOYHYI0 MeMO-
= I'lgqemy RIS VSYHETLAN paHy, OUTOIJIA3My W IeHeTHUEeCKUI

0bxoanmo u1c Tb yBEnu anmapar (puc. 9).

YuTeNbHbLIe opbI?

2.0 Kaerounas mem6paHa He TOJIBKO
= :qemy M‘”T 0::;13;0';0102‘%“” OrpaHUYMBAET BHYTDEHHEE COJiep-
:bl - 2 2 JKUMOE KJIETKH, HO U BaIHINAeT ero
oT HeOJIaronmpUsATHBIX BIUAHHUN OK-

pyiKaloeil cpeabl, IOJNepPsKUBaET
onpejereHHyI0 GopMy KJeTok. Yepesd MeMOpaHy NPOHUCXOAUT O0OMeH Be-
IEeCTB MEXKJY COAepP:KMMBIM KJIEeTKH M BHEIIHEeW Cpemxoi.

Knerku 6axrtepuit, rpuboB B pacTeHuil, Kpome MeMOpaHBI, MMEIOT,
KaK [IPaBUJIO, ellle W KJIeTOYHYIO CTeHKY (o0omoury). OHa aBideTcs Ha-
PYJKHBIM CKeJIeTOM KJEeTKH Hu onpexnensieT ee dopmy. Knerounaa cren-
Ka IDpOHMUIlaeMa /I BOJBI, COJIEH M MHOTMX OpPraHWYECKHX BEIIecTB.

IMurommazma — MOJYKUIKOE COAepKUMOe KJIeTKH. B Hell HaxXOomdaT-
CcA pasiuuHble Op2aHOudvb. (OT rpedy. opeaHOH — OPraH) U KJETOUYHBIE
BKJIOYeHus. IlurTomnasma oObeAMHAET BCe KJETOUYHBIE CTPYKTYPHI U
obecrredyuBaeT MX B3aHMOAEHCTBHE.

I'emeTnueckuii anmapar — BakHelInas dacTh KiaeTKu. MmenHO OH
KOHTPOJIMPYET BCE IIPOIECCHI KUBHEAEeATEJIBHOCTH M OIpejiesiseT CIocos-
HOCTh KJIETKM K CAMOBOCIPOM3BEJEeHUI0. B KJIeTKax pacTeHu#l, >KUBOT-
HBIX M rpuboB reHeTWYECKHH amnmapaTrT oOKpyKeH mMeMOpaHO! ¥ HasbIBa-

lMnasamatuyeckaq
memOpaHa

Xnoponnact

5.0 Liutonnaama

Puc. 9. XuBoTHaa v pactutensHas knetkm | |
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ercs aapoM. B Aape pacnosiosKeHbI r;gpgfrrenn HacJIeICTBeHHON MHpopMa-
MY O KJeTKe W OpPraHu3Me B I[eJIOM.— XpoMocoMsl (OT rped. xpoma —
Kpacka u coma — Tenbliie). Qn XpOMOCOM 3aBUCHT CXOJACTBO DOAUTENEH
¥ moToMcTBa. B Anpe MOMKeT HAXOOUTHCA OAHO MM HECKOJIBKO AAPBI-
mex. Y GaxTepuil sapa . HeT M SAJEPHOE BEIeCTBO PACIOJIOKEHO HEIo-
CPeICTBEHHO B I[UTOILIA3ME.

OcobennocT cTpoeHus KiaeTok. KieTKn opraansamoB, OTHOCAIIUXCH
K pasHbIM ILAPCTBAM JKHBOHM NPUPOABI, UMEIT cBoM ocobeHHocTH. Tax,
TOJIBKO KJIETKH PacTeHMiIl cogep:xaT B HUTOMIazMe miaacTuabl. OHu ObI-
BalOT OECHBETHLIMM WJIM OKPAIIEeHHBIMH B pasJHYHble IBeTa. B Gecrser-
HBIX I[JIACTUAX HAKAIUIMBAIOTCS 3alachkl IMUTATENbHBIX BemectB. Ilmac-
THBI, OKPANIeHHbIE B KEJITBIM U KPACHBIN I[BETA, ONPEJENISIOT OKPACKY
JIeIIECTKOB I[BETOB, OCEHHHUX JIMCTHEB, 3PEJbIX IJIOJIOB.

Hawuboiee Ba)kHOe 3HaYeHHE MMEIOT ILJIACTH/bBI, OKPalleHHEIe B 3eje-
HBIM IIBET, — Xx.JoponJaacms. (OT ITped. XJ0poc — 3eJIeHbll), coaep:xka-
mue xJjopoduiin. B xopomacTax TpoOMCXOAUT mpoiece (orocuHTEsA.

Bakyoau (ot naTt. sakyyc — TYyCTOH) cOAep:KaT KJETOUHBIH COK —
BOJHBIA PACTBOD OPraHWYECKUX U HEOPraHMYeCKHUX coeluMHeHui. B Kie-
TOYHOM COKEe PacTeHHil MOTYT COZepiKaThCcd Kpacsliue BelecTBa (IHr-
MEHTBI), IPUAAIOIHe CHUHIOW, (hPHOJEeTOBYIO, MAJIUHOBYIO OKPacKy Jiere-
CTKaAM ¥ APYrdM YACTAM DACTEHHH, a TaKiKe OCEHHUM JIUCTHSIM.

Haubosee npocroe cTpoeHne MMEIOT KJIeTKH Oaxkrepuil. Kierku rpu-
60B, B OTJIMYME OT KJIETOK PACTeHUH U YKMBOTHBIX, KAK IIPABUJO, CO-
Jep:xar MHOro azep. Ho, HecMOTpa Ha pasju4MA B CTPOEHHUHM, KIETKU
pacTeHu, XUBOTHBIX U I'PHOOB MMEIOT CXOAHBIN HaOOpP OPraHoWIoOB, HE
CYIECTBYeT NPUHIUITHAIBHBIX OTJIHYUN U B paborTe UX TeHEeTHIECKOrO
amnmapara, ¥ B IIpolieccax, CBS3aHHBIX ¢ OOMEHOM BeIIeCcTB.

Kakyto yHKUMIO BbINOMHACGT KNEeTo4YHasa Mem- .? KnetoyHas 9
BpaHa? mMembpaHa.
Lutonna3sma.
E FeHeTu4eckuii
|
L

[na Kakux KNeToK XapakTepHa KJIeTo4Has CTeHkKa
(obonoyka)? Kakosa ee ponb?

Kakyio ponb BbINONHAET reHeTHeCKWiA annapar Kietku? ;nnapar. Anpo.
B YeM MPUHLMNMANEHOE OTAMYME B CTPOEHMM KNeTOK nﬂggim:“'
DaKTepuin OT KNETOK PacTeHWit, XKMBOTHbIX W rpUboB? bk
Bakyonmn.
CIT— R r T w3 P > = J :m—

O uem CBHAETEIBCTBYET CXOACTBO -x@clcoro cocra-
BA M CTPOEHUS BCEX KJETOK? . \




I < LW P W G R LW W

o Crpoere KneTku

Mon naGoparopun

HpHI‘OTOBJIeHHe H paccma‘rpunanne npenapa‘ra KOKHIIBI YellyHn
JYKa IO MHKPOCKOIIOM — ; r

1. PaccmoTpure -Haoﬁpamennylo Ha PHCYHKEe 10 mocIeI0BATEALHOCTD
IIPUTOTOBJIEHUA Ipelapara KOMKUIIBI YellyHd JIVKa. ' ]

Puc.! 10. MNpuroToBneHue MUKponpenapata KoXuubl Heilym nyka

2. TloaroTroBerTeé NPEAMETHOE CTEKJO, TIIATEIILHO IPOTEPEE ero Map-
Jeii. S { |
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3. Hunerxkoit Hanecure 1—2 Kamiam BOABI HA NPEAMETHOE CTEKJIO.

4. IIpy noMOIyM NHHIETA OCTOPOKHO CHHUMHTE MaJleHbKHIl KYCOYeK
HPO3pavHOil KOMKHUIIBI ¢ BHYTPEHHe! NIOBEePXHOCTH YelnyH Jyka. Ilomo-
JKHTE KYCOUEK KOXKHIBI B KaIlIIO BOABLI U pacnpaBbTe KOHUMKOM IIpe-
NapOBAJBHOU HUTJIBL. |

5. HaxpoiiTe KOXXHILy no:cpomn.m CTERJIOM, KaK IMOKa3aHoO HAa PUCYH-
‘Ke. PUILTPOBAIBHON OyMaroil OTTSHHUTE JHIIHIOK BOAY.

6. PacemorpuTe HPUTOTOBJIEHHBIM HNpenapar Py MaJIOM YBEJUYEHUH.
OrmerbTe, KaKMe YacTU KJIeTKH Bbl BHAHUTE.

7. OKpachbTe TpemnapaT pacTBOPOM Huoja. PuabTpoBaIbHOR GyMaroi ¢
TPOTUBOIOJIOMHON CTOPOHBI OTTAHMUTE JIMIIHHUIT PACTBOP.

8. Paccmorpure onpameﬂnmn npenapar. Kakme mMaMeHeHHUs HpO-
N30T ?

9. PaccmorpuTe npenapar npu Goabinom ysenumdenun. Haiinure Ha
HEM TEeMHYIO IIOJIOCY, OKPYIKAIOIIYI0 KJIEeTKY, — O00O0JIOUKY; IOoJA Hei
30JIOTHCTOE BeIeCTBO — IIUTOILIa3My (0OHA MOJKEeT 3aHHMAaTh BCIO
KJIETKY HWJIA HaXOAWTLCS OKOJIO CT€HOK). B muTominasMe XOpOIIO BHA-
HO #7po. HaiifuTe BaKyoJib ¢ KJIETOYHLIM COKOM (OHa OTJIHYAETCS or
IUATOIJIA3MEI TIO IIBETY).

10. Bapucyiite 2—3 KIETKH KOMHUIBI JyKa. O0o3HaubTe 000JOUYKY,
IUTONJIA3MY, fAAPO, BAKYOJEL € KJIETOUYHBIM cokoM (pumc. 11).

11. TlogymaiiTe, 3aueM IpenapaTr KOMKHIIbI YelIYVU JYKa OKpalluBalh
PacTBOpOM Hoza.

O6Gonouka  Agpo

Mopel  Unutonnasma

Puc. 11. Kneto4yHoe CTpoeHMe KOXULIbl fyka
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§ 6. HMMNIHEAERTENDBHOCTD KJIETKM

iyl STAR

HOCTW BaM W3BECTHbI?
<. YTO Takoe XpPOMOCOMbI?

Knetke?

HAKOT B KeTke?

1. Kakve npouecchl XWU3HegeaTenb-

2. [oe HaxogaTcs XPOMOCOMbI B

4. Kakyio pofib XPOMOCOMbI BbINOA-

Ilpoueccsl JKN3HEAEATEJNHHOCTH B
KJaeTre. JHBhle KIeTKH ABIINAT, IH-
TAIOTCA, PacCTyT W PasMHOIKAIOTCH.
BemiecTBa, HeoOXOoAMMEBIE AJIA JKU3-
HEeIeATeNIbHOCTH KJETOK, IMOCTYIIAIT
B HUX CKBO3b KJIETOYHYIO MeMOpaHY
B BHIE pPacTBOPOB M3 BHEIIIHEI cpe-
OBl U APYTHX KJeToK. Ilpuuem memO-
paHa XOpOIIO IIPOIYCKAEeT B KJETKY
OOHH BellecTBa (HAIpUMep, BOAY) U

Puc. 12. eneHune Knetku

3ajiepKuBaeT Ipyrue.

B m060#1 KHUBOIl KIIeTKe IOCTOAHHO OCY-
IIECTBJISAIOTCA CJIOMHBIE U MHOI000pasHBIEe
peaknuu, HeoOXOAMMBIE JIA JKU3HEIAeSATelb-
HOCTH KJieTKH. Eciim MX X0oJA HapyliaeTrcsa, TO
9TO MOJKET IIPHUBECTH K CepPbe3HBIM H3MEeHe-
HUAM JKUSHEJAEATEbHOCTH KJIETOK U JarKe K
nx rudenu. Tak, mosydyaeMble U3BHE OpPraHM-
YecKHe U MUHEPAJILHBIE BEIleCTBA HMCIOIb3Y-
IOTCA KJEeTKaMu JAJig oOpasoBaHUs HeoOXOomu-
MBIX MM BENIECTB W IMOCTPOEHHSA KJIETOUHBIX
crpykryp. Ilpu pacmaje opraHMYeCKHX Be-
IIIeCTB BBIJEIseTCd JHeprus, HeoOxogmMmasa
IJIA JKU3HeNesATeIbHOCTH KJEeTKH.

B MHOTOKJIeTOUYHBIX OpPraHM3MaX ITHTO-
IjiazMa OJHON KJIeTKH OOBIYHO He HUB0JHPO-
BaHa OT IHUTOILIA3MEI APYIHX KJETOK, pac-
OOJOKEeHHBIX pAAoM. HHTH IIHTONIAa3MBbI
COeIMHAKT COCEJHHE KJEeTKH, IpOoXoAd
yepes MeMOpaHY U IOPHI B KJIETOYHEBEIX 000-
JOUKax.

ITuTtonmasmMa MOCTOSAHHO IepeMeIaeTcs
BHYTPH KJIETKH. ITO 3aMETHO II0 ABUIKEHUIO
opraHouioB. [IBHiKeHHE IIHUTOIJIA3MBI CIIO-
coGcTByeT NepeMeIleHWI0 B KJIeTKaxX IITUTa-
TEJBbHBIX BEIIECTB M BO3Ayxa. UeM aKTHB-
Hee JKH3HeNeATeJbHOCTh KJIETKM, TeM 00JIb-
II1e CKOPOCTHL OBM)KEeHUd [HUTOIJIA3MBI.

Pazgpaskumocts. [[1a KIeToK xXapaxTep-
HO TaKOe CBOMCTBO BCEX JKHBBIX OpPraHM3-
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MOB, KaK Pas[paKMMOCTb, TO €CTh OHH PearupyloT Ha BHEIIHUE U BHYT-
peHHHe Bo3aeicTBUA. OJHOKIETOUHBIE OPraHU3MEI, pearupys Ha yCcJo-
BUSA CPeJbl, MOTYT U3MEHATh CBOIO (DOPMY, ABUIraThCA B CTOPOHY ITHIIK
AIHA, HA0OOOPOT, NOKHUAATHL MECTa, IZle YCJIOBUSA HeOJIaronpuUsiTHLL.

Habmronate BAusHME TeMIepaTypbl Ha MHTEHCUBHOCTH JBUIKEHUS
IUTOILJIA3Mbl MOMHO Ha MHUKpOIIpemapaTaxX pPacTUTEJbHBIX KJIETOK,
HaIpuMep KJETOK JHCTHEB 3J0JeH. Y CTAHOBJIEHO, 4YTO HauboJsiee WH-
TEHCHBHBIM JBU’KEHHE IIUTOIJIA3Mbl, KaK IIPABUJIO0, OBIBAe€T IPU TeMIIe-
parype 37 °C, HO y»ke mpu Temmneparype Beime 40—42 °C oHO mpexpa-
mjaercs.

Hdenenue kierok. B ocHOBe Bcex GOpM DPasMHOMKEHUS JIEHKUT Jelie-
Hue KJeTKu (puc. 12). B pesysbrare AeleHHs KJIETOK OPraHU3MBI He
TOJBKO Pa3MHOKAIOTCA, HO U PacTyT.

[deneHuio KJIETKH IPeAINEeCTBYeT nejieHWe sijapa. llepes HayaaoMm
JeJieHusA KJIEeTKH AP0 YBeJUYUBAETCA U B HEM CTAHOBATCH XOPOIIO
3aMeTHBI XpOMOCOMEI. BEI yike 3HaeTe, UTO OHU HepefaloT HACIENCTBEH-
Hble NPHU3HAKH OT KJETKH K KJeTKe.

B pesyneraTe cioKHOTO mpoijecca KaKAas XpoOMOCOMa Kak OBl KO-
nupyer cebs. O6pasyiorca JBe OAMHAKOBBIE 4acTH (XpOMATUABI), KOTO-
PBIe B XOJle JleJIeHUs DPacXoAATCA K PasHBEIM HOJIOCAM KJEeTKH. B siape
KayKJIoi M3 JBYX HOBBIX KJIETOK XPOMOCOM OKAas3hIBAeTCS CTOJBKO IKe,
CKOJIBKO MX OBLJIO B MaTEePHHCKOH KJeTKe. BajKHO, 4TO 3TH XPOMOCO-
MbI ABJSAITCA KONMAMH XPOMOCOM MATEPHMHCKOM KJIETKU, 4To obecle-
yyBaeT HACJIeJCTBEHHOE CXOJACTBO JOUYEPHUX KJETOK C HMCXOJHOHM Mare-
PHHCKO#. B IeHTpe KJIeTKH U3 KJIETOUHON MeMOpaHBl oOpasyercs Iie-
PEeropojika, ¥ BO3HMKAIOT ABe HOBEIE NOUYepPHHUE KJIeTKU. Bce comep:xu-
MOe IIUTOINJIa3Mbl TaKyKe DABHOMEDHO paclpejensercsd Mexay ABYMHA

HOBBIMH KJIeTEaMMH.
Pazgpaxu- @
MOCTb. E

YT1o Takoe pasgpaxxKMmocTb? Aenenne xnetku.

Kakue npoueccsl Xu3HefeaTensHOCTM npoTe-
KalT B Knetke?

Kak npoucxoaut peneHve kKnetok?

ST ——

Kakoe sHaueHMe HMeeT TO, YTO B #AAPe KaKAOH M3
ABYX HOBBIX KJIETOK XPOMOCOM OKAa3bIBAETCHA CTOJBKO
JKe, CKOJBKO MX OBLIO B MATEpPUHCKOW Kjerke?




26 - LW P WM G A LW N W

XKusHenearensHoCTs Knetki

Mon naGoparopun

. KNneToyHbi COK COAEPXWMT MHOro BOAbl, B KOTOPOW PacTBOPEHbI
opraHuyeckue kucnoTel (wasenesas, abnoyHas, NUMOHHAA v Ap.),
caxapa, MWHepanbHble CONW U Apyrue BellecTBa.

B KNeTo4yHOM COKe pacTeHuit pacTBOpPeHbl pa3sHOODpasHble Kpacalue Be-
LecTBa, U3 KOTOPbIX Havbonee pacnpocTpaHeH aHTouuaH. B 3aBucumoc-
TV OT CBOWCTB PacTBOPA KNIETOYHOrO COKa aHTOUMaH M3MeHseT ero okpac-
ky. Ecnn pactBop obnapnaer cBoMCTBaMM LUENOYM, TO COK nNpuobpetaer ro-
nybow, CMHWIA, CUPEHEBbLIN, NWMOBbLIN LBETa; €CN CBOMCTBAMW KMCNOTHI,
TO COK WUMEeT KPacHyI0 OKpacky BCEeX OTTEHKOB.

Habaogars ABUIKEHUE IIUTOMIA3MBI BBl CMOJKETE, IPUTOTOBUB
MUKpoOOpenapar Jucra 3Jjogeu. ad aTOro ormesuTe JHUCT OT
cTefnsA, MOJIOMKHUTE ero B Kamjio BOABI HA IIPeAMETHOE CTEeKJIO M Ha-
KpOHTEe MOKPOBHBIM CTEKJIOM.
PaccmorpuTre mnpemapar moa Murpockomom. Hailigure B KiaeTKax
XJIOPOILJIACTHI ¥ IPOHaO/IIoOmaliTe 3a WX JABUIKEHUEM.

® Yro0bl yOeguThCA, UYTO KJIETKa pearupyer Ha H3MeHeHUe YCJIO_"
BUI Cpelbl, MpojesaiTe CIeAYIOLIAA OIBIT.

ITomecTuTe BETOYKY BOAHOTO pacTeHusi smomem Ha 10 — 15 MHUH B
CTAKaH C BOJXOI, B KOTOPYIO MOOABJIEHO HECKOJLKO Kalelb CIHPTA.
IIpuroroBbTe MHUKPOIpEIapaTr JHCTA 3JI0LeHn W pAcCMOTPHUTE ero o
OOJIBIIIAM YBeJIWdeHNEM MUKDPOCKOIA.

Bel cMoskeTe yOeAuTHCS, UTO CTPyHUaTOe ABHIKEHUE IUTOILIA3MEL,
yBIeKampIee 3a co00H XJIOPOILIACTEI, CTAJ0 00Jee MHTEHCUBHBIM.

IlogymaiiTe ¥ IpPENJIOKUTE OIBIT, KOTOPBIA OBl IMOKAa3aj, YTO M3Me-
HEeHHe TeMIepaTyphl TaKiKe BIHWAeT HA WHTEHCHBHOCTH ABHIKEHHUA IH-
TOILJIA3MBL B KJETKaX JHUCTLEB JJIOLEH.

IIpokunsiTuTe KpacHble JUCThA (CBEKJbI, KJIEHA, KAlyCThl Kpac-

HOKOYAHHOM) B BOJe, K HOJYYEHHOMY PACTBOPY IO KAIJsAM IpH-
f0aBbTe cynabbIil pacTBOP YKCYCHOW KucaoTel. HabmrogaiiTe 3a maMeHe-
HUeM oKpacKu pacteopa. IIpubaebTe K pacTBOpy caabnlii pacTBOp Iie-
noun (IUTHEBOM cOAbl MM amMMuaxa). Kax mamenusace okpacka?
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Bakyosu B pacTUTENbHBIX KJIETKAX MOABJIAIOTCA IOCTENEeHHO. B Mo-
JIOABIX KJIETKaxX KJIETOYHOI'O COKa COAEPIKUTCA MAJO, MOITOMY OH pac-
CedAH B BUJE MEJKHX BakyoJieili B muronuasme. [Io Mepe pocra KIIeTOkK
KOJIMYECTBO KJETOYHOro coKa yBenmuuBaercsa (puc. 13). ITocrenensO
BaKyOJIA YBEJMWYUBAIOTCA M IPH COIPHKOCHOBEHHHU CJIMBAIOTCHA. B pe-
sysabraTe obpasyerca ojHa-ABe Ooibluwe BaKyonu. B crapoii KiaeTke
O0OBIYHO UMeeTCs OfHA GOJIbIIas BAKYyOJb, MO3TOMY
IHATOIJIA3MAa, B KOTOPOM HAXOZUTCH SAAPO, MPHUJera-
eT K KJEeTOYHOil obojiouke.

Puc. 13. Poct pacTUTenbHON KNeTku

MemGpana KJIeTKH MMeeT CJIO0XKHOe CTPOeHHWe, OHA JIeTKO IIPOHWUIA-
emMa JJIA ONHHUX BellecTB M HempoHHuIaeMmMa Aanasa apyrux. Iloaynporn-
I[aeMocTb MeMOpaHBI cOXpaHAeTcsd, IMOKa KieTka »<mBa. Taxum oGpa-
30M, MeMOpaHa He TOJBKO COXPaHSET IeJIOCTHOCTh KJIETKH, HO U pe-
IyJIUpPyeT NOCTYIJIEHWEe BEeINeCTB M3 OKPYIKAIOUel Cpeiibl B KJEeTKY M
U3 KJIETKH B OKDYKAIOIIYVIO ee Cpexny.

ObGosouKa pacTUTENbHON KJIETKH COCTOUT U3 CJIOMKHOTO OPTaHUYEC-
KOTO BellecTBa — IeJIII0JI03bl. Ee MpOHM3bIBAIOT MOPEI, KOTOphIe obec-
IeYUBAIOT ITPOHMKHOBEHNE B KJIETKY PasJMUHBIX BEIleCTB ¥ B3AUMHBIA
O0OMeH HMH MeXJAy KJeTKamMu. Jepes oTH ke TOPHI NPOHMUKAKT U3
KJETKH B KJIETKY TOHKWEe HUTH HUTOILIA3MBI, CBA3LIBAIOIINE BCE KJET-
KH DAcTeHUsA KMBOU eNUHON CBA3BI0. 3aKOHUMBIIASA POCT 000JIOUYKA
npeAcTaBisier coboil Kak Obl HAPYKHBIA CKeJIeT PACTUTEeIbHOI Kier-
KU, OpUAAIOMIuii el onpeneneHHble pasMepsl u Gopmy. Ho memwriomnos-
Hasi 000JI0YKa He ABISETCHA JXKUBOU UYACTBIO KJIETKH. JKuBBIe uacTu
KJIETKH — 9TO LUTOIJIa3Ma, MeMOpaHbI, AAPO, XJOPOIJIACTEI U JAPYrue
oprasou/bl. OGOIOUKA e U KJETOUYHBIN COK, 3alOJHAINN BaKyOJIH,
BOBHUKAIOT B pe3yjbTaTe oOMEHA BEIECTB, IIPOMCXOAAINIET0 B JKUBBIX
YacTAX KJIETKH.

———
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BbiBO/Abl K FMABE 1

Bcee xuBble oprasusMbl (38 HMCKJIIOUYEHHEM BHPYCOB) UMEIOT KJIETOYHOE
CTPOEHHE.

o 98% mMmaccel KJIETKH COCTABISIOT YIJIePOJ, BOAOPOX, KMCIOPOX U
azor. Oxomo 2% oT Macchl KJIETKHM NIPUXOAWTCH HA KaJlWi, HATPHH,
KaJbIW{, XJOpP, Maraui, skemneso, Gocdop u cepy. OcTanbHBEIE XHMH-
YEeCKHe HJIEMEHTHI COAEepIKaTCs B OYEHb MAJBIX KOJUYECTBAX.
XuMHuUyecKne 3JIeMEeHThI, COeJUHAACH MeXKIy co00i, 06pas3yioT HEeop-
raguyeckue (Bojga, MHUHepaJbHBIE COJH) M OpPraHMYecKHe BeIecTBa
(yrieBoabl, GenKM, MKUPHI, HYKJICUHOBBIE KUCJIOTHI).

Knerka cocrour u3 MeMOpaHBI, HDUTONJIA3MBI ¥ F€HETUYECKOTO amIa-
para.

Yepes MeMOpaHy HPOMCXOAHUT OOMEH BeIECTB MeXAy BHYTDPEHHUM
COIEeDP/KMMBIM KJIETKU W BHEIIHe! Cpenoi.

Kiuerku OaxTepuii, rpuboB M pacTeHHN, KpoMe MeMOpaHEI, UMEIOT,
KakK IIpaBWJO, ellle U KJIETOYHYIO CTeHKY (000JI0UKYy).

B nuronnasmMe HaxOoLATCS pasJNYHbIE OPraHOUABI M KJETOYHBIE
BKJIIOYeHUA. LluTomnasma oO0OBeAMHSET BCE KJETOYHBIE CTPYKTYPHI #
obecrmeynBaeT MX B3aMMOLEHUCTBUE.

B kieTKax pacTeHHil, JKUBOTHBIX M I'PHUOOB TeHETHUYECKHHA ammapar
OKpYKeH MeMOpaHOl W HasbIBaeTcd AApPoM. B axpe pacmosioyKeHBI
XPOMOCOMBI — HOCHTEJN HACJEACTBEHHON HHMOOPMAIHMH O KJIETKEe HU
OpraHWaMe B IeJIoM. B AIpe MOKeT HAXONUTHCA OJHO WM HECKOJBKO
AApBIIEK. ¥ OaKkTepHil AApa HET W XPOMOCOMBI DACHIOJIOYKEHBI HEIlo-
CPEeACTBEHHO B IIUTOILJIasMe.

JKuBble KIeTKHU ABIIMIAT, MATAIOTCA, PACTYT W pasMHOXKampTed. Kier-
Ka — B9TO MHHHATIOPDHAs NPUPOJHad JiabopaTopud, B KOTOPOW CHHTeE-
BUPYIOTCS ¥ IPETepIeBaloT U3MeHEeHHUA Pas3IUUYHbIe XUMHUYECKHE COeIu-
HEeHHUA.

Knerka — cTpyKTypHas u QYHKIHOHANBHAA €IUHUIIA IKUBOIO Opra-
HHA3MA.



PaznooGpa3smne L
OpPraHu3ImoB R e

Mup >XuBBIX OPraHM3MOB OYEHb
MHOroo6pa3eH M HACYMTHIBAET
6onee 3,5 mnu Bupos. Mo cso-
emMy CTPOEHMIO, XXUsHepaesTenb-
HOCTU, PONK B NPUPOAE U JKU3HMU
YesIOBEKO OPraHusMbl OTAMuYQ-
IoTC APYr OT ApPYyra, U nostomy
MX BbIAENAIOT B CAMOCTOATENb-
Hble LapcTBa.

Bbl Y3HAETE

— 0 pa3Hoobpasun Xusbix |
OpPraHn3MoB;

— 00 ocobeHHoCTAX CTpoe-
Hua BakTepun, rpubos, pac-
TeHWUA 1 XUBOTHBIX;

— 0 cpene obuTtaHua bakre-
puin, rpuboB, pacteHun u §
- KUBOTHbIX; -
AT — O POAM PasnNn4HbIX opra-

! HU3MOB B NPUPOAE U XKMU3HU
Yyenoeeka.

Bbl HAYHYMTECH

— pacno3HasaTtb OpraHwu3mbl, f
OTHOCAWKMeCcs K Pa3fIM4HbIM
LapcTBam;

— CpaBHWBATb OPraHU3Mbl,
oTHOCAWKMeCcs K pa3m-w|-|b|m
LapcTeam, HaxoOuTb WX OCO-
BeHHOCTU;

— OTNM4YaTb OCHOBHbIe BUOb! |
CbeOOOHbIX LWNSNOYHbIX TPU-
OOB OT AL0BWUTHIX.
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§ 7. CTPOEHME M MHOIrOOBPA3ME BAKTEPMA

Bakrepuun (or rpeu. 6axmepuon —

[IajJI0YKa) — OOBOJBLHO IIPOCTO
1. Ha kakue LapcTBa NpUHATO pas- VCTPOEHHEBIE MHUKPOCKOIIMYeCcKHe, da-
LenaTb XuBble OPraHv3mbl? e BCEro OJHOKJIETOYHEIE, OPraHuis-
2. YeM cTpoeHue BaktepuanbHoOn Mpl. X OTHOCAT K OTHEJBHOMY
KNeTkM NpUHUMNMansHo otnuya- IapcTBy.
eTCA OT CTPOEHWS KNeToK rpu- Crpoenue Gakrtepmii. Bakrepu-
BoB, PACTEHUI U XKMBOTHBLIX? aJIbHBIE KJIETKH OKPYIKEHBI ILJIOTHON
oboyouKoii, Omarogaps KOTOpPOi

COXpPaHAIT IOCTOAHHYIO (hopmy. Ilo
COCTaBy W CTPOEHHIO KJeTouyHas 000JiouKa OaKTepuil CYLIeCTBEHHO OT-
JIUAYaeTcs OT KJIETOUYHOM 000J0YKM pacTeHWM u rpudoB. fapa, orgeneH-
HOT'0 OT IIUTOILIa3MBI MeMOpaHO#, B 6aKkTepHanbHON KJieTke HeT. fxep-
HOe BellecTBO y 0aKTepuil pacnojioxeHo B muromnasme (puc. 14). Cpe-
oy GaKTepwil ecTh HOABHUKHBIE M HemoaBuKHBIe Gopmbl. HekoTopsre
0akTepuy MMEIOT OAWH MJIM HEeCKOJIBKO KI'yTHKOB. IloaBuskHBIE DarTe-
pHUM IEepeABUralOTCA IIPH IMOMOIMY JKI'YTHUKOB HMJIM 3a CYET BOJHOOOpAas-
HBIX COKpAIIeHUuM.

dopma OaxrTepuit paszHooOpasHa: OHM MOTYT HMETb BHJA IPAMBIX
HMJIA M30THYTHIX [MAJIOUeK, IIapUKOB, cunupanei. O4enp gacTo GaxTepuu
00pasyIoT CKOILJIEHUS B BHJE AJINH-
HBIX HB0THYTHIX ILENo4YeK, I'PYIIl H
mireHok (puc. 15).

BonsmwuHeTBO OaxTepuin 0OGec-
nBeTHO. TONBKO HEKOTOPHIE U3 HHUX
OKpallleHbl B IIyPOYPHBIH HJIU 3eje-
HBIH IIBET.

Pacnpocrpanenune OaKTepui.
BakTepun BcTpeualoTCcda IOYTH IIO-
BceMecTHO. OHM JKHMBYT BO JbJax
AHTAapKTHABL I[PH TeMIepaTrype
—83 °C U B ropAYmx MCTOYHUKAX,
TeMIIepaTypa KOTOPBIX JOCTHUIaeT
+85... +90 °C. Bakrepun MHOrO4YUC-
JIEHHBI ¥ pasHoOOpasHbLl B IIOYBE, BO-
JoeMax, Ha IOBEPXHOCTH CKaJ U IJIy-
0oKO mop 3eMJiel, Ha IIpeaMeTax o0u-
X0/la, B KOpMax W IMPOAYKTAX IIUTA-
Puc. 14. CtpoeHue bakTepuansHoOM HHUf, B OPraHU3Max DaCTeHWMH, KU-
KNneTku BOTHBIX M YeJIOBEKA.
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YcnoBua KuU3HU OaKTepuil TakyKe pasHO-
obpassel. OTHUM M3 HAX HeOOXOOHM KHCJIO-
POX, Apyrue B HEM He HYKIAKOTCA W CI0Co0-
HBbI }KUTh B 0ECKHUCJIOPOLHOM cpeje.

Ponr OakTepuii B NpHpoOae U KHUIHHU
yejgoBeka. BaxTepuu — BajKHeHIIee 3BEHO
06111eT0 KPYroBOPOTa BEIIECTB B IIPHPOJIE,
TaK KaK OHUW pas3pyllaioT CJIOMKHbIE OpraHu-
YyecKHe BeIlleCTBA OTMEpPIINX PpPACTeHUH u
TPYIOB JKUBOTHBIX, BBIJEJNEHHUA HKHUBBIX
opranusMoB ¥ T. n. Hexoropnle OaxTepun
CIOCOOHEBI K (hOTOCHHTE3Y, XOTs GOJBITHHCTBO
HUCIOJb3YyeT T'OTOBBIE OPraHWYeCKHEe BeIlecT-
Ba. IluTasckr sTMMHM BelecTBaMH, OaKTepPHH
THHEHHs [OpeBpamaloT uX B mnepersoi. OHu
cBoeoOpasHble CAHUTAPHI ILJIAHETHI.

IlouBeHHBIE OaKTepHMM IpPEBpPAIIAIOT IIe-
PErHOil B MWHEpAaJbHBIE BEIEeCTBa, KOTOPLIE
NOTJIONIAQIOTCA M3 IOYBBI KOPHAMM PACTEHMIA.

YesoBeKk HMCHONB3yeT OaKTEepHM B XO3AM-
CTBEHHOU [IeATEJbHOCTH: IIPHU IIPOMU3BOACTEE
KHMCJIOMOJIOUHBIX HPOAYKTOB, CBIPOB, VKCyCa, BUHA, 3aKBACKe OBOIIEH.
OHuM TPUMEHATCA MIPU NPOU3BOJACTBE AHTHOMOTHKOB, BUTAMHUHOB H
APYTUX BasKHBIX [AJIA YeJOBEKA BeIIecTB.

BoJsieaHeTBOpHBIE 0aKTepHH, MIONAAAS B OPraHU3M UYEJIOBEKa, OTPAB-
JAIOT ero NpoAyKTaMH CBOeH KH3HeZeATeJbHOCTH. OTO CTAHOBUTCS
NPpUYMHON pasBUTHUA TaKuUx sabosieBaHMII, Kaxk Tudg, xojepa, dyMma,
nudTepuda, cToNOHAK, cuduinuc, TybepKysies, aHI'MHA, MEHUHIUT, KAPHU-
ec 3y00B m Ap.

Puc. 15. ®opma Baktepui

Kakoe ctpoeHue umeer DaktepuanbHas Knertka? . bakrepnn 0
; ns.
B 4yem 3HaveHwe DakTepuin B npupoae? Ll

Mo4yBeHHbIE
Kakue bonesHu, Bbi3biBaeMble BakTepuamMu, Bam u3se- bakTepumn.
CTHbI? bonesHeTBOpHbIE

C 4yem CBfA3aHO LUMPOKOE pacnpocTpaHeHue Bakrepuin 6akrepun.
Ha Hallen nnaHete?
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1 CTpoeHme 1 MHoroobpasue bakrepuii
Mon naGoparopus

5=} baktepun Bbinvt OTKPLITHI FONNAHACKUM uccnegoBatenieM AHTOHM
=’ BaH JleBeHrykom (1632—1723).

BakTepuu BbI3bIBAIOT Takue onacHble HonesHu, kak can, cubupckas
2383, Opyuennes. MopaxaloT BakTepun U pacTeHus, Bbi3biBas NATHUCTOCTb
NNCTbEB, yBAAAHWe, rHUeHne ctebnen u 1. 4.

Hexoropele mouBeHHBIEe 0aKTepHH CIOCOOHBI MOIJIOIIATH a30T M3
BO3/IyXa, UCHOJL3Ys ero B Ipoleccax JKU3HeNAeATeIbHOCTH. DTH a30Mm-
durcupywuwiue barxmepul »UBYT CAMOCTOATENBHO HJIHW IIOCENAIOTCH B
KOpHAX 6000OBBIX pacrTeHui. [IpOHUKHYB B KOpHH 00OOBBIX DACTEHWII,
oty DaKTEpHU BBISLIBAIOT paspacTaHue KJIeTOK KOpHeH U obpasoBaHme
Ha HUX KIyOeHbKOB. IT0ooTOMY MX HASBIBAIOT KJIyOeHBKOBBHIMU (puc. 16).
Oum 060raimamT MOYBY a30TOM, YIyUYIIas €€ IJIOZOPOAUE.

Puc. 16. KnybeHbkosble baktepuu

Ilpu HemocTaTKe HMHIIW, BJIATH, PE3KHUX W3MEHEHUAX TeMIepaTyphI
muTomIasMa OaKTepHalbHON KJIETKH, CXUMAaACh, OTXOAWT OT MarTe-
PUHCKO#I 06070YKM. 3aTeM aTa IUTOIUIa3Ma OKPYriaseTcd M o0pasyer
Ha CBOEM MOBEPXHOCTH HOBYIO, GoJsiee maoTHYIO obomoury. Takyio bax-
TepPHAJBHYIO KJIEeTKY HasbIBalOT cnopoil (oT rped. cnopa — cems). Cmo-
pbl OaKTepuil COXPaHAKTCH OYEHBb [J0JIM0 B CAMBIX HeOJIArOnpPUATHBIX
VCIOBUAX, HEKOTODble W3 HUX NepeHOCAT Harpesanue mo +140 °C u
oxgnaxkaenue 10 —253 °C. OHU BBIIEPIKUBAIOT BbICYIIUBAHUE, HE MOTHU-
6alT IPH KHANAYEHUN, 3aMopaskuBaHur. CIOpPBI JErKO pPasHOCATCA
BETPOM, BOMOM u T. 4. MMX MHOro B BO3AyXe W IIOYBEe. B mOYBE CIODHI
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baxrepuit moryT coxpausteca 20—30 u Gonee ner. Ilpu HacTyILIeHUM
ONaronpUATHBIX YCIOBHH CHODA IIPOPACTAET M CTAHOBHUTCH JKUBHEIEH-
TenbHOM OakTepueii. Cmopsl GakTepuit — 3TO NPHUCIOCOOIEHHWE K BEHI-
JKUBAHHUIO B HeOJATOUPUATHBIX VCJIOBUAX,

- Insa yaEudTOKeHHuA OaKTepuilt B MOMEINEHWU, I'ie HAXONHUJICH GOJb-
HOM, NPOBOAAT Ae3UHMEKIHIO, T. €. ONPLICKUBAHME WM OKYDPHBAHUE
XUMUYECKUMHU BeIecTBaMU, BBI3bIBAKOIIUMU rubenb Oakrepwit. [Lis
OpeAyIpexeHnss HeKOTOPHIX 3apasHbIX 3abojieBaHuii IPUMEHSIOT IIpe-
JOXPaHUTEJNbHbIe IIPUBUBKH.

B Hacrosmee BpeMs [Jisi NpeAyIPeRIeHIS OOJIe3Heil, BhI3bIBAeMbIX
DaKTepUAMH, OPOBOAAT CHENMATLHLIE MEPONPHATHHA. YCTAHOBIEH
CTpOruit BpadeOHBI KOHTPOJb HAJ WCTOYHUKAMM BOALI U ITUINEeBBIMH
npoaykramMu. Ha BOJODPOBOAHBIX CTAHIMAX BOJAY OYMUMIAIOT B CIEIU-
aJBHBIX OTCTOMHMKAX, IPOIYCKAIOT ee uepe3d (DUIAbTPHI, XJIOPHDPYIOT,
030HUDYIOT.

Ilpusnaku oTpaBJIeHHS HPOAYKTAMH, B KOTOPBIX PA3MHOKUIACH
Gaxrepua — BO30yAMTeNb OOTYIM3Ma, MOIYT NPOABUTHCA ueped 12—
24 4 mocne mx morpebserus. Ee a7 B mepsyio ouepenn AeHCTBYeT Ha
HEPBHYIO CHCTEMYy M MYCKYJIaTypy, BbI3bIBad INOTEPIO roJioca M CO3HA-
HHUA, HapylleHUs 3peHus, IPOIEeCCOB HHUIeBaAPeHHUA M AbIXaHuA. Eciu
CBOEBPEMEHHO YeJ0OBEKy He BBECTH OCOOYIO ChIBODOTKY U IIpernaparsl,
HOTJOLIaoIIe ANOBHTHIE BeIIeCTBA, MOYKET HACTYIHUThL CMEpPTh. UTO-
ObI MOJTHOCTBIO M36ABUTHCA OT OAKTEPUI B MUILEBHIX MPOAYKTAX, IpPEe-
Ha3HAYEeHHBIX JJIs JJUTENbHOT0 XPAHEHWHA, OCYIIECTBJISIOT MX CTEepH-
nuzanuo. Crepuamsanus (OT jaT. cmepusuc — OeCIIoAHbIH) — Tpo-
LeCC IOJIHOTO YHUYTOKEeHHS MHKDOOPTaHM3MOB M HX ciop. Pacmnpocrt-
DPaHEHHBINl METOJ CTEPUIM3AUH — JeficTBUEe BBHICOKHX TEeMIepaTyp
(+100 °C u BbIme). [l CTepPHIH3ALNN TaKKe HCHOOJB3YIOT YJIbTpa-
(uosieToBBIe JIyuH, YJABTPA3BYK, OIPEAe/ieHHbIe XUMUYeCKUe BelecTBa
2 68 o

Baxrepun pasMHOMKAIOTCA JeJeHWEM MATEPUHCKOH KJIETKH Ha gBe
nouepHue. Ilpu GraronpHATHBEIX YCIOBUAX Yy MHOTMX BUAOB GakTepmit
JeleHre MOJKeT HpOoMcXoAuTh depesd raxkable 20—30 mun. IIpu raxoit
CKOPOCTH DPa3MHOKEHUHA ITOTOMCTBO OAHOW DOaKTepWM 34 MATH CYTOK
CIIO0COOHO 06Pa30BaTh MAacCy, KOTOPOH MOMKHO GLINO GBI 3AMOJHUTH BCe
MOpA U oKeaHbI. K cuacThio, B Ipupoie 3TOro He NPOUCXOMNUT, TAK KAK
GaxTepHH CHy KaT MHUINEH JJIs IPYTUX OPraHU3MOB, OBICTPO ITOrHBAIOT,
B OTJIMYHME OT CBOMX CHOD, HOJ JEHCTBHEM COJHEYHBIX JIyueil, IPU BhI-
CyIIMBAHWHM, HeJOCTATKe IWIIH, Harpesanuwm ceoime 65 °C, non
JeficTBHEM Ae3MHQUIIUPYIONUX BEIIeCTB U T. .

2—Tlaceunuxk, 6 ki
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§ 8. CTPOEHME U MHOrNroOGPA3ME N’PMEOB

- : S Cpena oOuTranma um MHOroodOpasme.
BOIOWHATE I'puber obpasyoT ocoboe 1apcTBO
4. Kakue rpubbl Bbl 3HaeTe? SKMBOM npupoasl. B Hacrosinee Bpe-
2. Kakosa pofib rpuBos B Npupoae MA uxX "HacuuteBaioT 6osee 100 ToiC.

W KW3HM Yenoseka? BHAOB. IJTO pasHoOOOpasHBIe opra-

HU3MBI, OAHOKJIETOYHEIE MJH MHO-
rOKJIETOUHbIE, HMeWIIHe pas3Jaud-
HYIO (hopmy.

T'puGel 00HTAIOT BCIOAY, I'le MMEIOTCA OpraHWYecKHe BellecTBa, He-
obxopuMble UM JJs IIATAHUA: B IIOYBe, B BOJe, B JKMJIMINAX, Ha pac-
TEHHUSAX M [UIIEBBIX IPOJAVKTaX, TeJie YeJOBeKa M YKMBOTHBIX.

Crpoenne rpubos. Hexoropsie rpudbsl — OQHOKJIETOYHBIE OPIaHMU3MBEI,
HO O0JIBIIAS WX YACTh MHOTOKJeTouHble. KiaeTku rpuboB MMEOT HACTOA-
mue appa. O60ouKy KieToK OOJbIIMHCTBA I'PUOOB comepsKaT XUTHH —
BEIIECTBO, XapakTepHoe AJsA Oeclio3BOHOUHBIX KHUBOTHBIX. Teysio rpubda
COCTOMT M3 TOHKMX 0OesbIX HUTEH, 00pasyomux rpuOHMILY, HIN MUUELULL.

Crpoenue muasamounoro rpuba. Cpeam rpubos mHaubojiee HM3BECTHEI
nusanounsie. K HUM oTHOcATCS Oesible IpuUbBI, MOADEPE30BUKH, PA3HO-
IIBETHBIE CBIPOEKKH, PBIXKMKH W MHOTHE ApYIHe.

B noBcegHeBHOH KM3HM MBI HaszblBaeM rpubomM JHIIbL YacTh pubHO-
ro OpraHuMama, ero IJIOAOBOe Teso. ¥ OOJNBIIMHCTBA CBeHOOHBIX rpuboB
(3a uckiaIueHHeM Tprodeseii, CTPOUKOB U CMOPYKOB) ILJIOJOBOE TEI0 00-
pasoBaHO HOKKOU M nuiankoil (puec. 17). Orcoga m mxX HasBaHUe —
OIIAnoYHble Tpubbl. IIIIAnNKa ¥ HOMKKAa COCTOAT W3 IJIOTHO IIPHJIEraio-
IUX APYT K APYry HUTEeW TPUOHUIBI. ¥ OJHUX TpUOOB, HAIIpDUMEp Y
fesoro rpubda, moxdepe3oBHKa, MaclAE€HKa, HUKHHH CJIOH HUIANKH CO-
CTOMT M3 MHOTOYMCJIEHHBIX TPYOOUeK.
9ro mpybuameie Tpubebl. HukHMN cioi
IIJIAI0K PBIKHKOB, BOJHYIIEK 00paso-
BAH MHOTOUYMCJIEHHBIMH IIJITACTHHKAMH.
910 naacmuHyamusle TPUOHI.

I'pubsr cBeagoOHBIE MW AAOBUTHIE.
Muorue rpubsl chemobHbI (puc. 18, a).
HauboJjiee ImeHHBIMM W3 HUX CUUTAIOTCSH
IaMINHBOHEI, OeJIble, MACJATA, IIOZOCH-
HOBHUKHW, HOA0epPe30BUKH, I'PY3AH U IP.

Ilpu cOope rpuboB BaXHO YMETh OT-
JAYATh CHhelo0OHbIe I'PHOBI OT SIAOBHUTHIX.
Puc. 17. CtpoeHve wnanoyHoro  Hawmbosee omacHbI 6iefHas MOTaHKA, MY-
rpvba XOMOp W JIO:XKHBIe omdATa (puc. 18, 0).

MNnopoBoe 1en0
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Muorue sAOBUTHIE TPUOHLI
MOX0XKU Ha chemodbHble. Ha- a
npumep, OJiegHbIe MOTAHKH I10-
X0XKHU Ha MIAMIUHBOHBI, MKeJrd-
HBIM rpub HOXoK Ha Oenbli,
JIOJKHBIE JIMCHMYKHA M OIfTa
MMOXO0KU COOTBETCTBEHHO HAa
chbefo0HbIe JIMCHUUYKH M OIIATA.

Ecnu HavinenHsblit rpubd 1o- Benbiin
X0 Ha SAJOBHATBIA HMJIN BBI rpu6 Ciiboies
COMHEBaeTeCh B ero chenob- Cbipoexka ?
HOCTH, JIyullle TaKoW rpub He MopocuHoBuK  LLlamMnuHboH

oepure. Crapbie MJIOAOBEIE Te-
Ja cBefo0HBIX rpuboB TOMKe
MOT'YT OBITH AJOBHUTBIMH.

Poas rpuboB B npupome u
JKM3HM YelioBeKa. Paspymas
OCTATKH PACTeHHWH U JKHUBOT-
HBIX, TPUOBI YyYACTBYIOT B KPY-
TOBOPOTE BEIIeCTB B IIPUPOJE
1 B 00pasoBaHUHU MJIOAOPOAHO- Myxomop  JloxHsle onsita BnegHas
ro cJjod mnodBel. W3 HEKOTO- noraHka
PBIX TpUOOB JeyaT JeKap-
ctBa. CwenobHBIE TPUOBI VIIO-
TpebiasaT B numy. ['pubsr
HeoOXOAMMBI IIPU M3TOTOBJIEHUH XJieba, ChIPOB, B BUHOAENHH M T. 1. Ho
rpubbl MOI'YT HAHOCUTH M GOJIBINON BpeA: MOPTUTH NPOAYKTHI MUTAHUSA,
paspymaTtk noctpoiiku. OJHU 13 HUX BBISBHIBAIOT OOJIE3HHM Yy PACTEHHH,
JKMBOTHBIX M dYeJjioBeKa. [Ipyrume BBIpaGaTHIBAIOT SAMOBUTHIE BeEIleCTBA,
KOTOPBIMH MOYKHO THMKEJO0 M Jarke CMEpPTEeIbHO OTPABUTHCH.

Kakoe crpoeHue MMeIoT LWNAno4YHbe rpubbl? . pnbbi. o
YTO Takoe rpubHuua 1 Nnogosoe Teno rpuba? pn6HULa.
lMnogosoe Teno.

Kakune cbefobHble u agosutble rpubbl Bbl 3HaeTe? CvegobHbie n

Puc. 18. CbepobHbie (a) u anosutsie (6)
rpurbsbl

Yem TpybByatbie rpuvbbl OTAMYAIOTCA OT NaacTMH4aTtbix? | A40BUTbIE
rpubbl.
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NMos naGoparopus

@ Henb3s cobupatb rpubel BOAM3M aBTOMOOUbHBIX AOPOr, XUMUYEC-

KMX W OPYrvx NPOMbILNEHHBIX NPeAnpUATUn, 3arpasHAWNUX Bped-
HbIMW BeLLeCTBaMN OKpy>Xalollylo cpedy. MnogoBble Tena rpvboB Hakan-
NMBAIOT 3T BellecTsa.

@ Oco0eHHOCTH CTPOEHHA MYKOPa H APOIKIKeN

1. 3apasee yBIa)XHHUTE KYyCOK Oemoro xieba, IIOMECTHUTE €ro B
cTaKkaH, HaAKpOWTe OyMaroil M BBIZIEPDKUTE B TEILJIOM MECTe HEeCKOJIBKO
J[Hell, IOKa Ha HeM He PasoBbeTCHd IIJIeCEHb.
2. IlpemapoBalbHOII WMIJIOM
CHUMHTE HEMHOI'0 IpUOHUIILI
MyKOpa C TOBEPXHOCTH XJIe-
0a, IoMeCcTUTe B KAILJII0 BOJBI
Ha IpPeAMETHOM CTeKJie ¥
HaKpoiTe IOKPOBHBIM CTEK-
JBIIKOM. PaccMoTpuTe mpe-
IapaT ¢ MOMOIIbI0 MHUKPOCKO-
ma MIpH MajJoM W 00JIBIIOM
yBenudeHuu. CpaBHHTE YBH-
JAeHHOe ¢ pucyHKoM 19, 6.
Hailigure rpubHUIy U IJIOHO-
BOE TeJI0 CO CIIOPaMHu.
3. 3apucyiite cTpoeHue rpuba
MYyKOpa U HOANHININTE HasBa-
HUSA €ro OCHOBHBIX YacTei.
4. PasBeguTe B TeILIOH BoOme
HebONBITON KyCOUEeK ApOsK-
ke, HabOepuTe B HIHIETKY
U HaHeCHTE Ha IOpeaAMeTHOe
cTexyio 1—2 Kamim BOABI ¢ KJETKaMM Apokikeit. HakpoiiTe mMOKpPOB-
HBIM CTEKJIBIIIKOM M PAacCMOTPHUTE IPenapar ¢ IOMOIBI0 MHKPOCKOIIA
npu MajaoM u Goabpmom ysenudeHun. CpaBHUTE YBHUJEHHOE C PUCYH-
koM 20. Ha#inure OoTAeNbHBIE KJIETKH npom.:&ceu, Ha HUX IIOBerHOCTH
PaccMOTPHUTE BEIPOCTHI — IIOYKH.
5. 3apucyiiTe KIETKY APOIKIKEN W MNOANMIINTE HA3BAHUSA €€ OCHOBHBIX
gacrei.
6. Ha ocHOBe IPOBEJCHHBIX MCCJIEOBAHUN CHOPMYJIUDPYUTE BHIBOIBI.

Puc. 19. MnecHesbie rpubbl: neHUUMAN (a)
n mykop (6)
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Hposxoxkn — MeJbyalInue OAHOKJIETOUYHbIe rpubsl (em. pue. 20),
MMelolllue PasJnyHyio (Gopmy (Hanpumep, mapa).

Puc. 20. Opoxoxu

IlnecHeBBIli rpmb6 MyKOp 4YacTo Ioceisercs Ha xJebe, (ppykrax,
opomax. Ero rpuGHUIA COCTOUT BCEro M3 OAHOW CUIBLHO paspocrieiics
¥ pa3BeTBJIEHHOH KJETKH C MHOMKECTBOM sifiep B I[MTOILIa3Me.

I'pubHMIA APYroro miaecHeBOro rpuba — MNEeHUIMJLIA, B OTIHYHE OT
TPUOHUIIEI MYKOpPa, COCTOMT M3 BETBANIMXCH HUTEN, pasjie/leHHbIX IIe-
peropoixkaMu Ha KJeTKH (puc. 19, a).

B 1928 r. asrauiickuii yuyenniii Anexcanaep MiaeMHHT UCCIeI0BaT
KYJAbTYyphl 60JI€3HETBOPHBIX OaKTepHii, KOTOpPbIe BhIpAIMBAJ Ha ITHUTA-
TenbHOU cpeme — arape. OH BaMeTHJ, YTO B HEKOTOPBIX MecTax Ha
IIOBEPXHOCTh arapa moHaJld CHOOPHlI ILIECHEBOro rpuba IeHWIuina u
obpasoBasack TpUOHHIA, BOKDPYI KOTOpPO# Oaxtepum mnormoau. Pie-
MHHI OPHINeJ K BBIBOAY, UYTO 3TOT rpub BhIeENseT BellecTBo, yOuBa-
romiee Oaxrepun. A B 1940 r. 6bL1 BBHIJENEH IEepPBLI AHTHOHOTHK —
TMeHUITUJIINH, HCHOJIb3YEeMBId NPHU JIEYeHUUW MHOTMX HHMEKIHOHHBIX
3aboneBaHuii. 3a 910 OTKpBITHEe A. DieMuur Obl1 yjaocTroed Hobemes-
CKOM nmpeMuu. B HacTodAliee BpeMs MOJYUYEHBI JECATKN aHTUOMOTHKOR,
9((PEeKTUBHBIX NP JIEYEHUN DAB3JIMYHBIX 3aboseBaHNii.

Tak HaswsIBaeMbIi 4YailHBI rpuUbd — HpUMEpP B3aWMMOBBITOZHOTO CO-
CYIIECTBOBAHMSA OCOOBIX BHUAOB APOXKIKeH m Oakrepuit. MenysosumHoe
Tesio rpuba miIaBaeT B pacTBOpe CiaafKOro uasi. 'pub pacmiensser
caxap [0 CIUpPTa, KOTOPBIA GaKTEPUM YaCTHUYHO NPEBPAINAOT B YKCYC-
HYI0 KHMCJIOTYy. B pesyibrare sTHX mHpoIlleccoB oGpasyercs IOJe3HbIi
BATAMHWHHBIA HAOMTOK C HNPHATHBIM KHCJIO-CJAJKUM BKYCOM.
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§ 9. XAPAKTEPMCTMKA LAPCTBA PACTEHMA

 BCTIOMHWTE ; PasnooOpasue pacrenuii. Ilapcrso
. : ; : 1 Pacrennsa ooremuHsaeT 0oJiee 350 THIC.
4. Y10 Bbl 3Haete 0O pacreHusx? BUZOB ¥ IPEACTABIEHO CAaMbIMH Das-
2. Mo KakuMm npu3Hakam pacreHus HOOOpasHBIMU (GOopMaMHd — OT OJ-
OTAM4aIOT OT APYruX OpraHus- HOKJIETOYHBIX MHKPOCKOIHYECKUX
MOB? BOJIOPOCJIE O OTPOMHBIX OE€DEBLERB,

BO3BBITNAIOIMIUXCA HaJ 3eMJieil 0omee
gem Ha 100 M (pumc. 21).

— 100 ™

—71m

Bepesza Cekpoins  OekanunT

Enb

Puc. 21. Pasamepbl pacteHuia

Pacrenus 3aHMMAaOT BCEBO3MOMKHBIe MecTa obumranusa. UxX MOMHO
BCTPETHUTE B OTKDPBITOM OKeaHe, CYXHMX NYCTBIHAX, TI'OpaxXx H Ha nobe-
peixbe AHTapRTH,E[I:nI. Paanuuna IPOOOJIZKMTEJIBHOCTE 3H3HH pac'rennﬁ.
CymiectByioT ny0bi, KoTopsiM Oosee 1000 meT, HO eCTh pacTeHHUs, KU~
Byniye BCer'0 HeCKOJIBKO MeCHAIleB, HeJeJlb B Jaxe ,l],Heﬁ.
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Bce pacrenns B 3aBHCHMOCTH OT CTPOEHHMSA TPAAMIIMOHHO MOJApAa3je-
JAI0T HAa HU3IIHE W BBICHIHE.

Teno manbosiee NPUMUTHBHBIX HUBIIUX PACTEHHN MOKET COCTOATH
u3 ofHON KjeTKH. Teslo MHOTOKJETOYHBIX HUBIIMX PACTEHHN Ha3bIBa-
0T CIOeBMINEeM WUIN maJniomom (0T rped. manioc — MoJojasi BeTKa,
POCTOK). ¥ 9THUX pACTEeHHI HeT HUW KOpHel, Hu crebieil, HU JTHUCTHEB.
Husnize pacreENs He MMEIOT CJIOKHOIO TKAHEBOI'O CTPOEHHS.

TraHN MOABIAIOTCA y BBICIOMX pacreHuit. TKaup — 3T0 rpynmna Kie-
TOK, HMEIOIIUX CXOZHOE CTPOEHHWE M BBIMOJHAIINAX 00Iue (PYHKIIUHA.

Y BBRICHIMX DACTEHHUN TEJO pacuYJIeHEeHO Ha OPra’bl — JIHMCTOCTEe0eIhb-
Hble mMo0ern M KOPHU (3a HCKJIIYEHHEM MXOB), KOTODPbIE COCTOAT M3
pasIMYHBIX TKaHEH.

Opran (rped. opzanon — oOpyAWe, WHCTPYMEHT) — 9TO 4acTh Opra-
HU3Ma, UMeloas ONpejeJIeHHOe CTPOeHHNEe, 3aHUMAKIIAA OllpeesieHHoe
TIOJIO¥EHUEe ¥ BBIMOJIHAIOIAS OUpeJeieHHbIe (PDYHKI[UH.

XapakTepHble NIPU3HAKH PAacTeHWH. PacTeHUs MMEIOT IIPenMYyIecT-
BEHHO 3eJIeHYI0 OKPAaCKy, HO MOTLYT ObITh OKpAIIEeHLl B KPACHBIH,
Oypelil, KeaTHIH U apyrue nBera. OKpacka paCTeHHH ONpejessgeTcs
HaJA4YMeM B HX KJeTKax 0COObIX KpacuTesield — MUIMEeHTOB (0T JarT.
nuzmenmym — Kpacka). ¥ pacTeHuii Haubojiee paclpocTpaHeH 3elie-
HBIA ODUIMeHT — XJopoduiaa. OH UrpaeT 4pe3BBIYAHO BaKHYIO POJIb:
yJaBJIMBAaeT COJIHEYHbIe JIyYd W oOecnedyWBaeT YCBOEHHE HX OJHEPIUu.
9T0 HeoOXOAMMOEe YCJIOBHE OCYIecTBJeHUA (porocuHTesa (orT rped. (ho-
moc — CBeT U CUHMe3uc — COefuHeHUe) — IMpomecca 00pasoBaHuA Op-
raHUYeCKUX COeJMHEHU!l M3 HEeOPraHWYeCKHMX 3a CYeT SHEpPruM CBeTa.

HWrak, riaBHOM XapaKTepHOW OCOOEHHOCTHIO IIpeacTaBUTeNeit
napcrBa PacreHus sABisiercs mX CIOCOOHOCTH K (DOTOCHHTE3Y.

Kakue npu3Haku npucyu npeacraBuTensam . PacreHus o
uapcrea Pacrenua? HU3LWue mn
Y70 Takoe TKaHW U opraHbi? P
CnoeBuLye.
Yem orq;;qamcq NPeacTaBUTeNn HUZLIMX W BICLLIMX TkaHb. OpraH.
LSRR doTocuHTes.
TS

I V1A CYIIECTBOBANMS SKUSHI
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Xapakrepuctvika uapcrsa PacteHus

Mosa naGoparopun

K mapcrBy Pacrenusa oTHOCAT BCe (POTOCHHTEIMpPYOINWE AAepHbBIE
OpraHmsMbl. HU3IMIMMK pacTeHMAMU ABIAKTCA Bojopociau. Camo Has-
BaHMe 3THX DACTeHHUM yKasblBaeT Ha HMX oburanme B Boje. Cuexmyer
OTMETHTh, YTO 9TO Ha3BAHWE HE COBCEM TOUYHOE, TAK KaK M CPeJH BEIC-
IINX pacTeHMii MHOrHe o0uTaloT B BOJe. K BOZOPOCISIM OTHOCHTCH
OYEHb Da3HBIE OPraHU3Mbl, HO UX O0BEIUHAET OTHOCUTEIHLHO IIPOCTOe
CTpOEHVEe U TO, YTO MX TEeJO He pacuyJieHeHO Ha OpraHbL.

Bogopocnn — papeBHe#nIye pacTeHus Ha Halneit miaadere. Kaxk cuu-
TAIOT y4YeHbIe, OT HUX MPOM30LIIM BhICIINEe pacTeHMA. VUX IosABIeHUe
CBS3aHO C BBIXOAOM pacTeHuil Ha cyumry. OQHUMY U3 IepBbIX Ha3eMHBIX
pacrenuii 6b1nu pocmire mo Geperam BojoemMoB puHMOGMUTEHEL (puc. 22).
HWx crpoeHme elle HAIIOMHUHAJO CTPOEHHE MHOTOKJIETOYHBIX BOJOPOC-
JIeii: OTCYTCTBOBAJM HACTOAIAE CTeO/M, JINCThS, KOPHUA, B BBICOTY OHH
pocTuranu okoio 25 cm. Ho puHMOGUTHI yKe UMENIU TPUMUTHBHYIO
TIPOBOAAIIYIO CHCTEMY M IOKPOBHYIO TKaHBb, NPELOXPAHABIIYIO UX OT
BBLICHIXAHUA.

B Boze ycioBUS KU3HU OTHOCUTENbHO craGuiabHBIE. lluTareibHble
BEIecTBa, PACTBOPeHHBIE B BOJE, MOIYT MOIJIOIIAaThCA BCeHl NIOBEpX-
HOCTBIO Tejia. Y CJIOBHUS JKH3HU HA cymle Gojiee cypoBmle. IlpmecmocoGue-
HUE K 9THM YCJIOBHAM IIPHBEJIO K 3HAUHUTEIHLHOMY YCJIOKHEHHUIO CTPOe-
HUA Ha3eMHBIX pacTeHUi. ¥ HHUX NOABUJIMNCH CHEIMAJTU3UPOBAHHLIE
TKaHW W opraHel. Hajnwuue OOJIBIIOTO 4UMCIa TKAHEH ¥ pacueHeHHe
Tejla HAa OpraHbl — OTJIMUYUTENbHAS YepTa BBICIINX PACTEHUM.

Puc. 22. Bbixol PUHWOMUTOB Ha CyLly
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PA3HOOBPA3SUE OPFAHU3MOB

Or puHMODUTONOLOOHBIX PACTEHMI NIPOM3OIIIM JADEBHHE MXH,
IJIaYHBI, XBOINY M MANOPOTHUKH. [IpeBHUE MAIOPOTHUKU MATHA HAYAJO

TOJIOCEMEHHBIM, a OT HHX NIPOM3OILIY IIOKPHITOCEMEHHBLIE DACTeHMs:
(puc. 23).

MokpbITOCEMEHHbIE

XBOLLEBWUAHbLIE

Y

MnayHoBuaHbIe

ManopoTHUKOBUAHLIE

MoxoBugHble
PuHunodutbl

Puc. 23. Cxema NpPOUCXOXKAEHWUS BLICLUIMX PacTeHW

B mpormecce AimTeNbHOrO pasBUTHUSA OXHM pPACTeHWs HA Semie Oec-
CIIeIHO MCYe3JH, JpPyrue Hey3HaBaeMO H3MeHUIUCh. [loaromy moJi-
HOCTBIO BOCCTAHOBUTH HCTODUIO DasBUTHUA PACTUTENHHOTO MHMpPa OYEHB
TpyAHo. Ho yueHble nOKasand, 4TO BCe COBPEMEHHBIE BHIbI DACTEHHI
nponsomiu or 6osee apeBEUX Gopm. COBpPeMEHHBIH PACTUTENBLHBIH MUD
Halllell IJIaHeThl YAWBUTEJIbHO MHOrooOpaseH.




1. Kakoe ctpoeHuwe umeer pacTu-
TenbHasg Knetka?

2. Yto Takoe xnoponnactbi?

Puc. 24. Bopopocnu OOHOKNETOYHbIe
(@) u mHoroknetoyHbie (6)

K A LW E N P W Ge AT R LW AW R

§10 BOAOPOCIIM, MXM, NANOPOTHMUKMN,
° NMNAYHbDbI, XBOWM

Huszmme pacrenus. K Husmwum pac-
TEHUSAM OTHOCHAT BOJOPOCIH, TaK
KAK OHM He UMEIT HU KOpHeH, HH
crebyeil, HA JUCTHEB. JTO0 cOopHAas
rpynmna caMblX APeBHUX pacTeHUH
Ha 3emuie.

Cpexnu Bojopociieli ecTb OJHO-
KJIETOYHbIE ¥ MHOI'OKJIETOYHBIE pac-
reraus (puc. 24). HecmoTpsa Ha cpas-
HUTEJNBHO IIPOCTOE CTPOeHue, pas-
JIMYHBIe TPYIIILI BOAOPOCIEH MMEIT
CBOM OCOGEHHOCTH M MPOUCXOLAT OT
PasJIMYHbIX IPEJKOB.

OnHOKJIeTOYHBIE 3eJIeHble BOJO-
POCJIH COJEep:KaT XJIOPOIJIACThl ¢
XJIOPO(UJIIIOM, KOTOPBIX W IpUIaeT
3eJIEHYI0 OKPACKY BCeH KJeTKe. JTH
BOJIOPOCJIA JKUBYT B OCHOBHOM B BO-
ge — TMpecHOW HJIM COJIeHOH, HO
BCTpeYaloTCsaA BHABI, obuTamuiue Ha
CHIPBIX YYaCTKAaX II0OYBBLI, KOpe Je-
PEBbEB M JPYrUX MECTaX C IIOBBI-
IIeHHOI BJIaXHOCTBIO. BUABI, KUBY-
e BHE BOJIBI, B IIEPHOJ 3aCyXH Ha-
XOAATCA B COCTOAHUHU IOKOA.

Y MHOTOKJIETOYHBIX 3€JeHBIX BO-
Jopociieit Teao (cja0eBUINE) HUMeEeT

dhopMy HHUTeHl MJIN IIOCKHX JHUCTOBHAHLIX 00pasdoBaHWU. OTH 3eJIeHbIE
BOJIOPOCJIN JKUBYT KAK B IIPECHOM, TAaK M COJIEHOM BOJeE.

Bypeie Bozopocam — MHOTOKJIETOYHBIE, B OCHOBHOM MOPCKMe pac-
Teaus. OOmMII BHEIIHMH IPU3HAK OTUX BOJAOPOCIEH — JKeJITOBATO-
oypas oxkpacka cioesBuil. CiioeBuinia 6ypeIX BOJOpoOcieil GbIBAIOT HUTE-
BHIHOI, IIAPOBUAHOM, ILJIACTHHYATOM, KycToobpasHoili opmbei, a HUX
pasMepsl KOJeOII0TCs 0T MEKPOCKOIMUYECKUX 0 THIaHTCKUX (HECKOJIb-
KO gecaTkoB merpos). KpacHbie Bomopocsau, uiam OarpsgsHKU, B OCHOB-
HOM MHOTOKJIETOUHBIE MODPCKHE pacTeHHsa. B KiaeTKax KpacHBIX BOJO-
pocieit, KpoMe XJiopo(uiIa, cofep:KRaTca KpacHble U CHHHe IUTMEeHTHI.
B zaBHCHMOCTH OT HX COYETAHUA OKpacKa OarpsHOK MeHAeTCHA OT
APKO-KPAacHOU A0 roay0boBaTo-3eleHOM W Jake KeJITOH.
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Puc. 25. Mxu (&), nanopotHukosuaHbie (6), xsowwm (8), naayHsl (r)

Bricmine CriopoBnle pacTeHHsI: MXM, MATOPOTHUKH, IIJIAYHBI, XBOIIH.

Mxu, B oTaIM4YMe OT BOAOpPOCJei, UMeloT crebens u JucThsa. Koprei
y MXOB HET, HX 3aMeHAIT PUBOHUALI (OT rped. pu3a — KOPEHb W
atildoc — BUA) — OeclBeTHbIe HUTEBHAHBIE KJeTKu. C MOMOIIBIO PH30-
UJIOB MXH YKPeNJAITCA B IIOYBe W BCAChIBAIOT BoAy (puc. 25, a).

Mx# NIpPeMMYIeCTBEHHO PACIPOCTPAHEHBI B XOPOIIO YBJIAXKHEHHBIX
MecTax, W JINIIb HEKOTOPhIE BHUABI BCTPEUYAIOTCA B 3acCyIIJIMBEIX o0Jac-
TAX (B CyXO# IIePHOJ OHM HAXOAATCA B COCTOAHHMM NOKOSA M BO300OHOB-
JAIT KUSHEAeATeJIbHOCTh IIPDH BhINAAEHWU ocankos). IamoporHukm,
XBOIIM, MJAyHBI PACTYT B OCHOBHOM BO BJIAYKHBIX TEHHCTBIX MeECTaxX
(puc. 25, 6, 8, 2). 9T0 MHOTOJIETHUE, Yallle BCEro TPABAHHCTELIE pacTe-
HUA. B TponmuecKHX HIMpPOTax BCTPEYAIOTCS JPEBOBUIHBIE MATOPOTHH-
k1. Bce oHM MMeIOT KOpPHH, CTeOJM U JUCThs. Y 3TUX pacTeHUit Xopo-
III0 pa3BUTHEl OTHEJNbHBIE BUALI TKAHEW, UTO MMO3BOJAET UM MSOCTHUTATH
OospImMX pasMepoB. MXM, DaNOPOTHUKY, XBOINHM W IJIAYHbI Pa3MHOMKA-
I0TCA CIIOPAMH, MOBTOMY MX OTHOCAT K BBICIIMM CIIOPOBBIM PACTEHHAM.

MoyeMy BOZOPOCIW OTHOCHAT K HU3LWIMM pacTe- . Huzwne o
HWAM, a NanopoTHMKK, XBOLUW, MNAayHbl, OTHO- pacreHus.

CAT K BbICLWIKMM CMIOPOBLIM PaCTeHMAM? Bopgopocnn.

Yto Takoe pusouabl? MModemy KX Henb3a HasbiBaTb ?xu.
KOpHAMM? alopoTHUKHN.
XBowyun.

Yem MXu OTIUHAIOTCA OT BOLOPOCHen? . MnayHsil.




44 - LW A TP W G T TR LW W

Bonopocnu, mMxu, NanopoTHUKY, MnayHbl, XBOLUK

Mos naGoparopus

Puc. 26. bypsbie (a) v kpacHbie (6) Bogo-
pocnu

KpacHbie BogopocaIn BecsMa
pasHooOpasHBI U OYEeHb Kpacwu-
Bbl. OBU MMEIOT HIPUYYAJIUBEIE
(opMbI: mIACTHHYATHIE, IUJIA-
HApUYECKUE, HUTEBUIHBIE U KO-
pannonogo0Hble, B pasHO#i Mepe
pasBeTBJIEHHEIE U pacCcedYeHHBIE.
B Mopsax GarpsHKH BCTpedaloT-
cA moBceMecTHO. Biiarozapsa To-
My, UYTO KpAaCHBIe ITUTMEHTBI
CIIOCOOHBI YJIABIUBATH Jarke
OYeHb He0ONbIINE KOJHMYEeCcTBa
cBeTa, OHM MOTYT pacTH Ha
rayoune 100—200 m. Muorue
OarpAaHKHW CJOYIKaT NHINeN DA

MOPCKHUX HWBOTHBIX, HCIONB3YIOTCA OHM M B NHIOY YeJiIOBeKa

(puc. 26).

- HauGomee ciioxHOe CTpoeHMe CPeAd BOZOPOCIeH MMEIT XapoBbie
BOZOPOCJAHM, OOUTAIOLINE B IIPECHBIX BOJOEMAaxX. 9TH MHOTOYHCJIEHHBIE
3eJIeHBIE BOJAOPOCTH II0 BHEUTHEMY BHUAY HANOMHHAIOT XBOIIH. ¥ Xa-
POBBIX HMeIOTCS 00pa3oBaHHUA, KOTOpPbie IO (hOpMe M BBIIOJIHSIEMBIM
GYyHKOUSAM HAMOMHHAIOT KOPHU, CTe0JM, JHUCTHA, HO TO CTPOEHUIO
OHU HE MMEIT HUYero oBIIero ¢ 3TUMYU OPraHAMW BBICIINX DACTEHUIH

(puc. 27).

\ i

Puc. 27. Xaposble BOAOPOCAU
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CoBpeMeHHBIE IJIAYVHBI, XBOIQW M HANOPOTHUKH — 9TO IIOTOMKH
OYeHb KPYIIHBIX JIPeBOBUAHBIX PACTEHHUH, »KUBIIUX oxoso 300 mun jger
Has3aJ, B KaMeHHOYTOJBbHOM IEePHOJe IaJIe030MCKOil apbI Ha BCEX MarTe-
pUKax, BKJO4Yasad AHTaApKTHAY. B To BpeMs KJUMAT Ha HAIllel IJaHe-
Te ObLI IMOCTOSHHO BIAAMKHBIM U TeNJbIM. B 9THX YCIOBUAX POCIU Jpe-
BOBHJIHBIE THTaHTCKHE pacTeHHdA, KOTOpble (opmupoBanu jeca. Ilox
UX II0JJOTOM CYIINEeCTBOBAJHM HeDOJNbIIMEe PACTEHHSA, HAIMOMHUHABIIHE
COBpEMEHHBbIE MXH, MANOPOTHUKH, XBOINW ¥ miayHsl. OTrMupas, oHH
oOpasoBasiy 3aJIeK¥y KaMEHHOLO YIJIS: MHOIOBOJHBIE DEKH BO BpeMs
pasiIMBOB CHOCHJIM YIABIIME JePeBbs Ha MEJIKOBOAbHA, IMOKPHIBAIH KX
TaM uiIoM u meckoM. Ilox maBieHmeM HAHOCOB W BOJBI IEPEBbs CIIpec-
COBBLIBAJINCH ¥ 32 MHOTHE MHJIJIMOHBI JIeT 0e3 ZocTyla KHCIOpoAa IIpe-
BpalllaJiuCh B KaMeHHBIH yroJyb (puc. 28). B miaacrax KaMeHHOTO yIis
HaXOJAT OTHEeYATKH U OKaMeHeJble YACTH DACTEeHUH M KUBOTHBIX. Ilo
HCKOIIaeMbIM OCTATKAM YyYeHBble Y3HAIOT O PACTEHHAX, KOTOPbBIE KUJIH
COTHM MHWJUIMOHOB JIET HasajJ M JaBHO BEIMEDJIH.

Puc. 28. JlaHowadT KameHHOYronsHoro nepuoga
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§11. CEMEHHBIE PACTEHMA

1. Yro Takoe cemsa?

2. KakoBO 3Ha4eHue uBeTka?

Puc. 29. XBOWNHOe pacTeHue — COCHa

Briciiue ceMeHHBIEe PACTEHHA: I'OJIO-
CéMeHHBIe U TOKPBITOCEMEeHHBIE.
Tonocemenabie — HUCKIYUTEIHHO
HaseMHbIe Be4dHO3eJIeHble, pexle JIMC-
TOIaJHbIE JIePeBbA, KYCTAPHUKHU MU
nuaHbl. ['oloceMeHHBIe HMEIOT KO-
peHb, crebens u Jucthbsa. OHU obOpa-
3YIOT ceMeHa, C IIOMOIIbI0 KOTOPBIX
PasMHOKAIOTCA W PACIPOCTPAHSAIOT-
csa. CBoe HaszBaHUE T'OJOCEMEHHBIE
IOJIYYUJIN IIOTOMY, YTO HMX CeMeHa
OTKPBITO JieKaT Ha HOBEPXHOCTH
Yemy#n mMumek. VI3 coBpeMeHHBIX
roJI0OCeMeHHBIX HauboJiee M3BECTHBI
XBOUHBIEe. K HUM OTHOCATCHA eJb,
COCHa, NMHUXTa, JIUCTBEeHHUIA, Kenap,
MOJKIKEBEJIbHUK, KHIApUC # JpP.
(puc. 29).

JIlmeTba y GOJIBIIMHCTBA XBOMHBIX
V3KHue, WUrojbdarTble — TAK HAa3bI-
BaeMas XBOsI. ¥ HEKOTODPBIX BHJIOB,
HAIIpUMep Yy Kullapuca, JHUCThA Ye-
my#ddyarbie. XBOSA HMeeT IJIOTHYIO
KOYKHILY, IIOKPBITYIO BOCKOBUIHBIM
BEII[eCTBOM, II03TOMY PACTEHUS WHC-
Tapsi0OT MaJjio BOABI M XOPOIIO IPH-
crocobJieHbl K HedJIaronpuAaTHBIM
VCIOBUAM. XBOWHBIE PACTEeHHA IIIU-
POKO pacrupoCcTpaHEeHBI HA TEePPUTO-
puM Halled cTpaHbIL.

ITokpeiTOCEMEHHBIE PACTEHHS, MJIHM IBETKOBBIE, — caMas MOJIOJAas
W B TO JKe BpeMs caMasdg MHOTOYHMCJIEHHAad TpyIia napcrsa PacrTeHudA.
Ona BriwouyaeTr okoyio 250 TeIC. BUAOB, IPOM3PACTAIONINX BO BCEX KJIH-
MATHYeCKHX 30HaxX. IIOKpBITOCEMeHHBbIe PacTyT B Boje (aromesd, KYB-
IMUHHKKA) U B OE3BONHBIX IYCTBIHAX (carcayy, BepOJIOKBA KOJIOUYKA),
obpasyior Jieca (xy0, Oepesa) U KOBPOM pasHOTPABLA IOKPLIBAIOT CTe-

0o (TIOJBIIAH, KOBBLIL).

HORPHTOCGMQHHHE pacreHud, KaxKk ¥ rojoceMeHHbie, UMEHOT KOPEHBb,
CTeﬁeJIL, JHUCTHhA, HO ¥ HUX eCThb H Oprad CeMeHHOI'0 PasMHOMEeHHA —
IIBETOK, OTCHOJJa MPOMUCXOOIUT HX BTOpPOEe HasBaHMe — I[BETHKOBBEIE pacTe-
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Hus. Ilocae 3aBepIIeHHUs IIBeTe-
HuA obpasyercsa ILJIOK, B KOTO-
poM HaXOZATCSA CEeMeHa, Cojep-
JKampe, KaK NIpaBHJO, 3amac
nmuTaTeslbHBIX BernecTB (puc. 30).
Y IHOKpPBITOCEMEHHBIX CeMeHa
pasBUBAaIOTCA BHYTPH ILJIOAA, TO
eCTh OHM 3alUIIeHbl (IIOKPbI-
ThI), YTO IIO3BOJIAET MM Jydllle
IepeHOCUTh HebJIaronpusTHEIE
yeaoBusi. Cpen MOKPHITOCEMEH-
HBIX €CTh JepeBbdA, KYCTapHHKH
U TpaBEl.

OpHEM M3 MOKPBITOCEMEHHBIX
JKUBYT OYEeHb HEJOJII'0, BCEro
HEeCKOJIbKO MecsfIleB. 3a 2TO BpeMs OHM BBIPDACTAIOT M3 CeMsH, 3aliBe-
TAIOT W HAIOT HOBBLIE ceMeHa, Iocje uero morubaror. Takue pacreHHsa
HA3BIBAIOT OAHOJETHMMHU. [[ByjeTHUe pacTeHHA 3allBeTaloT, HAIOT ce-
MeHa HAa BTOPO# roja m morubaror. MHOTroJIeTHHE DACTeHHSA ILBETyT U
06pas3yioT cemeHa MHOTOKPATHO. IIpPOJOJI’KUTEIBbHOCTH HMX KHM3HU MO-
JKeT HMCUMCIATHCH JeCATKAMH U Ja’ke COTHAMH JieT. ¥ OOJbIIMHCTBa
MOKPBITOCEMEHHBIX cTebnu mnpsmMocrosmue. Ho ecTh pacTeHus ¢ BbIO-
MUMUCSH, Ja3aIiquMHA u nojasydumMu crebiaavmu. Popma m cTpoeHHe
JIUCTheB, a4 TAKJyKe CTPOEHHEe KODHEBBIX CHCTEM Yy DPA3HBIX I[BETKOBBIX
pacTeHWM TOKe OUYeHb Pa3HOOOpAa3HHI.

Cpenu HMOKPBITOCEMEHHBIX MHOTO KyJABTYDHBIX DAacTeHHH, HaupuMep
OBOII[HBIE, XJeOHBIe, IJOJOBO-ATONHBIE, MACIUYHBLIE, JeKapCTBeHHbIE,
KODPMOBBIE, TEXHUYECKHe, NeKOpaTHUBHBIE.

Puc. 30. TloKpbITOCEMEHHOE pacTeHue —
LINMOBHWK

Kakue pacteHus Ha3blBaloT rofioceMeHHbIMU? Fonoce- o

Yem MOKPbITOCEMEHHbIE PAcTeHWA OTAKNHAIOTCA OT rO- MENHDe

NOCEMEHHbIX? pacreHus.
lMokpeiTOCEMEH-

MoyeMy ronocemeHHble ¥ MOKPLITOCEMEHHbIE OTHOCAT | ppje pacTeHMs.

K BbICLUMM CEeMEHHbIM PacTeHUAM?

NOAYMAWMTE! |
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CemeHHble pacteHus

48
Mona naGoparopua

[Moberom HazbiBalOT CTebenb C PacnoNOXEHHbIMU Ha HEeM NUCTbAMM
W NoYKaMu.
LiseTok — 370 BWAOM3MEHEHHbIW nober, Ha MecTe KOTOPOro co3peBaer
nnog € OAHUM WM HEeCKONbKUMKU CeMeHaMu.
Cemsi, B OTNNYKME OT CMOPbI, — MHOMOKNETOYHOE obpa3oBaHWe, CocTosiLiee
13 3apofbllia M 3anaca NUTaTelbHbIX BeLLecTB.

(") _Bne_mue_e CTpOoeHHNe HNEBEEeTHOBOI'O pacTeHHudA

1. PaccmorpuTe BBIJJaHHBIE BaM PACTeHHA.
2. CpaBHuTe 9TH pacTeHus ¢ pacTreHueMm Ha pucyHkre 30.
3. 3apucyiiTe B TeTpalu OIHO PACTEHWE W MOATMIIUTE €ro OPraHbI.

XBoitHele pacreHus (puc. 31) BeIgessdT ocobble JieTydue BellecT-
Ba — pumonyuds. (OoT Tped. pumorn — pacTeHue U Jar. yudo — you-
Bam), KOTOpPble MOAABIAIOT PasBUTHE MHOTUX OaKTepHil HE TOJIBKO B
JIeCy, HO M B €r0 OKPEeCTHOCTAX.

MosksKeBeJIbHUK BbIZeNsAeT (PUTOHIIMAOB B IIECTb pas OoJblie, 4em
Apyrue XBoWHBIE pacTeHws, u B 15 pas Goxablne, 4eM JIHUCTBEHHBIE.
IToaromy Tam, rJe pacTeT MOK:KeBeJIbHUK, BO3JYX Bcerja umime. B Ha-
mieii crpaHe Berpeuaerca Oosee 20 BuUAOB MOKIKeBelnbHUKA. Bce oHU
HYKAAIOTCA B OXpaHe.

XBoliHbIE Jieca, HasbiBaeMble TAWroi, 3aHMMAIOT OTPOMHBIE IIPOCT-
paHcTBa B Haiueil crpaHe. B Hux o6uTal0T MHOTHWE BHU/BI YKMBOTHBIX M
pacrenuii. XBOWHEIE Jieca Jal0T OCHOBHYIO MacCy CTPOHUTEJIBHOM U IIO-
JeT0YHOIT ApeBecHHBI. [IpeBecHMHA XBOWHBIX IINPOKO HCIOIB3YETCH
Ui mpom3BojcTBa Oymaru, XBOHHBIE CAYIKAT CHIPheM AJA HDOIYUYEHHSA
6anp3aMOB U cMoJI, Kamdapbl, COUPTa, NEJJII0JI03bl, MEIUIWHCKUX
IPenapaToB ¥ MHOTHX JADPYrHX NOPOAYKTOB. CemMeHa HEKOTOPBIX
XBOMHBIX COJEPYKaT Macljio, MCIOoJb3yeMoe B muiny. Hampumep, cocHa
cubupckasa (Tak HasbIBaeMBIN CHOMPCKMII Kelap) AaeT HE TONBKO IIeH-
HYIO JIpeBecuHy, HO U chemobHBIe ceMeHa — KeApOBbIe opemku. Ipe-
BeCHHa JHUCTBEHHHIIBI TBepAasd, CMOJHCTad, AOJIOBeYHAs, TaK Kak
HpaKTUYECKH He IogAaeTcA IHueHHIo. IlosToMy ApeBecHMHA JIMCTBEHHU-
IIbl BCerja UeHHJIach U NPOAOJKAeT HeHHTHCA B HACTOsAIllee BpeMsd.
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CocHa

Puc. 31. MHoroobpasve XBOWHbIX
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§ 12. PA3HOOBPA3ME XXMBOTHbIX

N s - : S JKHUBOTHEIX MOKHO BCTPETHTH II0-
WEVORIEE. - e Bcogy. Orm oburaor B crendx,
1. Kakvx Xu1BOTHbIX Bbl 3HaeTe? Jecax, MYyCTBIHAX, ropax, Iemiepax,
2. Tae 0bUTaIOT XMBOTHBIE? DA R DDRAX e ey D OO [

gaske B rayO0OOKOBOAHBIX BIaIMHAX
OKeaHOB. EcTh KHMBOTHBIE-TIAPA3UTHI
(ot rped. napasumoc — HaxJIeOHUK).
K HuM oTHOCATCA 4YepBH — OBIYMH
MeleHb W HMeYeHOYHBIA COCAJIBINHUK.
OHU ToceNnArTCA BHYTPH APVIHX JKUBOTHBIX, KOTOPBIE HEBOJBHO 0obec-
IIEYMBAIOT UX NUTAHUEM M BAMUTON OT HeOJIaronpUATHEIX YCJIOBHIL.

JuBorasle 001aga0T 0CODEHHOCTAMHA CTPOEHUSH, KOTOPHIE IIOMOTAI0T
UM BBDKMBAThH B PasHBIX MecTax o0MTaHUA. ITO MOr'YT OBITH CHJILHBIE
HOTH, 4T00BI OeraTh W HphIraTh; obrexkaemas (opMa Tejga W HIAPOKHE
KDPBLIbs, YTOOBI JIeTATh; NJIABHUKK H JACTBI, UTOOBI IIJIaBATh; SAA0BUTHIE
JKaja AJA 3alUTEl OT BPAroB MJIM YMEpPIIBJIEHUS NOOBIYM M MHOIO ADPY-
X [IPUCIOCOOHTENBHBIX OCODEHHOCTEMH.

Ha 3emie oburaer OrpoMHOE 4YHCJIO PA3HOOOPA3HBIX KHUBOTHBIX.
OHM OTNIMYAIOTCA BHEIIHWUM M BHYTPEHHUM CTPOEHHMEM, pasMepaMu,
obpasom xusHu. OJHU JKUBOTHBIE MOKPBITHI IIIEPCTHIO, APYTrHue — Iephb-
AMHU, TPEThbH — UeNIyeil, Y YeTBEPTHIX €CTh PAKOBUHBI, 4 Y MHOI'UX
BOOOIIle HET TBEPABIX YACTEM Tesa.

Ho »xmBOoTHBIe HMeIOT U 00mue npusHaku. Bece oHM moTpebIAIOT To-
TOBYIO OpPraHMYEecKyio nuiny. PocT KHBOTHBIX OOBIYHO IIpeKpalnaeTrcsa
[ocJie OIpPEeAeIEHHOrO MepHoaa PasBUTHA.

MHorue XKUBOTHBIE AKTHUBHO IIePEeABUralOTCA: I[OJ3al0T, IPHIraioT,
Oeraror, JerawmT, miapapoT. Ho ecTs cpead HUX M MAaJOIIOABUKHEIE,
BeAVINHe NPUKPEIIEHHBIN 00pas JKHU3HH, HAIPHUMED KOPAJJIOBLIE ITOJIH-
nbl. CmocobHOCTE GOJBIIMHCTBA JKUBOTHBIX K AKTHUBHOMY IepeaBHKe-
HHUIO OTJIMYaeT UX OT APYrUX OPraHu3MOB.

B umapcrBe JKHBOTHBIE pasnuuaiT ABa MOAIAPCTBA: OAHOKJIETOY-
Hble, WX IpocTelInue, W MHOrokJerouHsie (puc. 32). K moamapcTsy
O/IHOKJIETOYHEIX OTHOCAT OPraHW3MEBI, COCTOAINNE M3 OJHOH KJIeTKH,
Hanpumep amMe0y OOBIKHOBEHHVIO, PaAHOJISAPHM.

K nmoamapcTBY MHOTOKJIETOUYHBIX OTHOCAT XHUBOTHBIX, TeJa KOTOPBIX
IIOCTPOEHB!I U3 GOJIBIIOro YHWC/Ia PasHBIX KJIETOK: MBIIIEYHBIX, HEPBHBIX
u ap. Buaromaps sToMy KHBOTHBIE CIIOCOOHBI AKTHBHO pPEarupoBaTh
Ha BHENIHHE BO3JAelcTBHA. JUHBOTHBIE C XOpPOIIO PasBUTOH HEPBHON
CHCTEMOM, TaKue, KaK 3BepPH M ITHIBI, 00IafaioT CJIOMKHBIM IIOBene-
HHUEM.
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OOHOKINETOYHbIE MHOTOKNETOYHbIE

Panwonsapuu 3eneHasn xaba

Puc. 32. Paznoobpazme uapcrBa XWBOTHbIE

B npuposie »KHUBOTHBIE ITOCTOSHHO B3aMMOAEHCTBYIOT My CO00M H
¢ IPYIUMHM OPraHU3MaMK: pacTeHusMH, Oakrepuamu, rpubamu. Husor-
HBIEe ONBLIAIOT MHOI'Me pacTeHus. B cBOO odepenb, PACTEHHUA CIy AT IIH-
meil pacTUTeNbHOSAHBIM KUBOTHBIM. Hapsny ¢ OakTepusiMy JKHUBOTHbBIE
VYaCTBYIOT B 00pa3OBAHWM IIOYBBI, PA3JIOKEHHM MOTHOIINX OPraHU3MOB.

Mup KABOTHBIX MIPaeT Ba)KHYIO POJIb B KU3HM Jyojgeit. Or momami-
HUX KUBOTHBIX YeJOBEK IOJyYaeT 3HAYHUTEJbHYIO J[OJII0 IPOAYKTOB IIH-
TaHHUA, a TAKKe KOiKYy, ILIepCcTh, IIEeJK, BOCK. MHOrMe NTHUIBI M XHWII-
Hble HACeKOMble YHUUYTOMKAIOT BPeAHUTEeseil KYJIbTYPHBIX DacTeHHIi.

Cpeau KUBOTHBIX €CTh BO30yauTenu pAna 3abojeBaHUN Ye/IOBeKa,
JOMAIITHUX JKUBOTHBIX, PACTEeHUH.

Hekxoropble XUBOTHBIE SABJISIOTCSA NEPEHOCUHKAMHU BO30yauTesei
pasnuuHbiX 3aboneBaHunii. Tak, oUYeHb ONMACHBI JJIA YeJIOBEKa TaeyKHbIe
kiaemu. OHM cay:xaT HepeHoCYHmKaMu Bo3OymuTesnedl sHuedanura —
TsoResioro 3a00IeBaHUSA HEPBHOM CHCTEMBI UeJIOBEKA.

OueHb Ba)XHO, YTOOBI KayK/JbIi YeJ0BeK ObLI BHHUMATEJILHBIM K KHBOT-
HOMY MHUPY ¥ CTPEMUJICSI YMEHBIIUTH HeraTHWBHOE BJIMSAHME Ha IPUPOAY.

YeM XMBOTHbIE OTNMHAIOTCA OT APYrMX OpraHu3- . Uapcrso o

MOB? XunsortHble.
Kakyio ponb UrpaioT XUBOTHbIE B MPUPOAE? OpHokneTtoyHble
U MHOroKneTo4-
KaKoBO 3HaYeHME XMBOTHBIX B XW3HU Yenoseka? Hhie SKHBOTHEIC
- =l ¥

Iloqemy BaXHO coxpaam-m paanooﬁpaane Bamn
mnnommx B npupoge?
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Pa3Hoobpasue XUBOTHbIX
Mon naGoparopus

PasnooOpasue XKMBOTHOTO MHpa B IOCJEJHUE NEeCATHJIETHA CHUKA-
erca. I'1aBHON TPUYMHOM HNCUYE3HOBEHMS KHUBOTHBIX CTajla AeATelb-
HOCTH 4YesioBeKa. Bripybas seca, pacmaxuBas crenu, ocymrasa 6osora,
YeJIOBEK pa3pylIaeT MecTa OOMTAHWA JKHMBOTHBIX, M OHH IIOTHOAIOT.
W TOJBKO IIOCJie TOro, KaK MHOTHE JKHBOTHEIE KMCUE3JH, JIIOAW ITOHSA-
au, 4TO 9T0 0e3BO3BPATHO.

WHEUIUaTHBY 00 CHACEHHMIO MCUEe3aloIUX KUBOTHBIX NPOABUI Mek-
AVHAPOAHBIM €003 OXpaHbl npupoxasl. B 1966 r. ObL1 cocTaBiieH CIIU-
COK DEeIKHUX U HMCUE3aoNIUX XHUBOTHBIX. WX 3aHecaAu B CHEHATLHYIO
Kpacryio krury. OHa Tak HasBaHa HOTOMY, YTO KPACHBIH IIBET — CHI-
HaJ 3amnpeTa, MOHATHEIA JIOAAM BCEro MHpa.

B Poccun manmonansHas KpacHas KHHUra, BRJIOYAKONIAA KHUBOT-
HBIX, ObLna BoepBele m3gaHa B 1983 r. 910 oduImaNbHBIN cHpaBou-
HUK, COIEp Kallliil CBEJIEHNS O COCTOAHWH JKMBOTHBIX, HY:KIAIOIIUXCH
B cmenuainbHOM oxpaHe. B Kpacmoit kaure Poccuiickoii @emepanun
HMCIIOIB30BaHa ocobas cucTeMa JesIeHWs KUBOTHBIX Ha Karteropum: 0 —
BEPOATHO HMCUE3HYBIINE JKWBOTHBIE; 1 — HaxXoAAmHecs OOJ Yrpos3oi
WCUE3HOBEHUSA; 2 — COKpAM[aiol[Hecs B YMCJIEHHOCTH; 3 — peIKue;
4 — HeoUpeneJeHHBbIE IO CTATYCY; © — BOCCTaHABJIMBaeMbIe.

Ceromua B Poccuu IOUTH He OCTAJIOCH MOJIIIOCKA — HCeMUYNCHUUDBL
MmuyHoeoil; myra — dcyxcenuyvt Tebnepa; 0aDOUKM — MOH20IbCKOL
medeeduubl; PHIOBI — KaJAYzu; TPECMBIKAIOIIETOCT — cpeduzemHo-
MOpcKOll yepenaxu; NTUL, — 0en0CNUHHO020 albbampoca, po308020
NeauKana, HeanmoKioeol yaniu, 0albHesoCmoLH0z0 aucma, zopHozo
2ycs, ANOHCKO02Z0 HYpasis, PblOH020 (PuIUHA; MIEKONUTAIOMINX —
KpacHozo 60JKaA, Nepessi3Ku, Jaeonapoa, CHeIHOozo bapca, ANOHCKO20
xuma, 3yopa, 03eperna (puc. 33). _

Jlnsi coxpaHeHUusA KUBOTHBIX, 3aHeCeHHBIX B KpacHyo KHUTY, 6GOJIb-
mIoe 3HaUeHHe WMEIOT 3all0BeIHUKH. DTO OXpaHsgeMble IIPUPOJHBIE TEp-
PHUTOPUH, HA KOTOPHIX ITOJHOCTHIO 3alpelleHa Jiodas X03AHCTBeHHAS
JleATeIbHOCTh: H00BIYa MOJIe3HBIX HCKOIaeMbIX, DyOKa JepeBbeB U KyC-
TAPHHUKOB, 0X0Ta, PRIOHAA JIOBJA, CEHOKOIIeHue, cbop Arom u rpudos.

B 1916 r., ogEuM 13 mepBBIX B Hallel cTpaHe, ObLI ocHOBaH Bap-
ry3mHCKH# 3anoBeguauk. OH pPaCHONIOMKEH HA CEeBEDPO-BOCTOUHOM mobe-
peskbe o3epa Bailikai. BoJibille IMOJOBHHBI ILJTOIIAAY 3alIOBEJHUKA 3a-
HUMaeT TeMHOXBOIiHasa Taiira. 3mecbk obuTaer OapzysuHckuil co60nb.
Ero TeMHO-IIIOKOJIAJHEIA ¢ roy0oBaTOl MOANYIIIBIO MEX € AaBHUX Bpe-
MEeH CUMTAJICA CAMBIM KPACHBBIM M AOPOTMM B MHpe. I'DoMKas ciaaBa
eIBa He mOrybomiaa 0aprysmHCKOTO CODOJIA.
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MOHroNbLCKas &
Meageduua g o

JanbHeBOCTOYHbIN
ancT
CpenuaemMHoMOpcKas

yepenaxa

?Kenmua
ebnepa

JKemuyxkHmua
THyHOBas

KpacHbliii BONK

v / : r = v
ANOHCKWIA KUT CHexHblin 6apc

Puc. 33. XuBOTHble, Haxogalmecs Nog Yrpo3ow UCHe3HOBEeHUA
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OpranmaMbl, HaceldAwINHe SeMJII0, COCTABIAIT OPraHUYecKH MUD.
B HeM BBIZENAIOT HECKOJBKO CAMOCTOATEJIBHBIX IIaPCTB.

ITaperBo Bakrepum — 0Oe3bsaaepHbIe, B OCHOBHOM OJHOKJIETOUYHBIE
opraHu3Mbl. BakTepuu THHeHUS M DOYBEHHBbIe OaKTEpPUM pPaspyIIaioT
CJI0KHbIE OpraHUYecKue BelllecTBa, IpeBpailas uxX B 0oJjee IpocThIe.
Takum obpasom, GaKTepUH yYacTBYIOT B KPYrOBOPOTE BEIIECTB B IIPU-
poje. YesoBek mMcHoab3yeT OAKTEPUH B XO3s1HCTBEHHOW AesATeJILHOCTH.
Cpenn OaxTepuii ecTh 00OJIe3HETBOPHBIE.

IHaperso I'pubel cocTaBid0T OAHOKJIETOUHBIE WX MHOTOKJIETOUHBIE
opraHuaMbl. g DUTAHUA OHM HCIOJNL3YIOT I'OTOBbIE OpPTaHMYECKUE
BemtecTBa. I'pubbl mMeroT OOJbIIOE 3HAYEHUE B IIPUPOAE M HI'DPAIOT
CYIIECTBEHHYIO POJIb B >XU3HHU UYeJIOBEKa.

ITapcTBo Pacrenusa BKIOUaeT aABe 0OJbIIME PYINBLI: HU3ILINE pacTe-
HUSA W BBICIINE pacTeHus. [JiaBHas 0CODEHHOCTH 3€JIeHbIX PAaCTeHHH —
cnocobHOCTE K (hoTocuHTedy. Husmime pacreHusa — BOIOPOCIH — HMe-
0T CPAaBHHUTEJLHO IpocToe crpoeHue. Cpei HUX eCTh OJHOKJIETOYHBIE
B MHOTOKJIeTOUHBIe. Teyio Bomopociel (CIOeBHINE) He pacujieHeHO Ha
TKAHU ¥ OpraHbl. K BBICHIMM DACTeHHAM OTHOCAT MXH, IJIAYHBI, XBO-
Iy, ODATOPOTHHWKHM, IOJIOCEMEHHBIE W IOKpBITOCeMeHHble. Mx Temo
pacujieHeHO Ha OpPraHbl, KayKJblM M3 KOTOPBIX BBEINOJHAET OIpejeseH-
Hele QyaKOun. Cpean BBHICHINX pACTEHUE HauOOJIee BBICOKYIO OpraHM-
3allMI0 MMEIT MOKPBITOCEMEHHBbIe DAaCTeHHUH.

ITapecrBo HAluBOTHBIE BKJIOUYAET OJMHOKJIETOYHBIE M MHOTOKJIETOUYHBIE
OpPraHW3MBbl, MOTPEOJIAION[Ee TOTOBLIE OPraHUYecKHe BemiecTBa. BoJib-
IIMHCTBO >XMBOTHBIX CHOCOODHO aKTHBHO HepeaBurarbesa. IlocTogHHO
B3aUMOJEHCTBYS C pacTeHUAMH, OaKTepusaMu, rpubamMu, KHUBOTHBIE
Y4acTBYIOT B KPYTroBOPOTE BEIIIECTB B IPHPOJE.




MuzHeeaTenbHOCTL
opraHvImMmoB

IJIABA 3

Kaxpabii OpraHmMsm NOCTOSSHHO
o6MeHMBOETCH BeLecTBaMm C
okpyxaiouien cpepoun. U3 Hee
OH Nony4YdeT Kucnopop Ans Abl-
XOHUS, NUTATEenNbHbIe BeLLecTBq,
HeoOxogumblie Ans pocra, pas-
BUTUS, PA3MHOXXEHMS.

U3 opraHusma B cpepny Bbige-
NAOTCA HEeHYXXHble TMNPOAYKTbI
XusHepestenbHoctu. bnaropgaps
obmeHy BeLuecTB OpraHMsm npepa-
crasnsier cobonm eguHoe uenoe
M OCYLLecTBNSeT TMOCTOAHHYIO

CBA3b C OKpYXaiowen cpepom.
Ecnu npekpaujaerca obmeH Be-
LWEecTB, NPEeKPaLiaeTcs U XXU3Hb
OpraHusma.

Bbl Y3HAETE

— 00 obmeHe BelecTB Kak
raBHOM MPU3HaKe XWBOrOo;
— 0 npoueccax XxuaHepes-
TENLHOCTW OPraHM3MOB pas-
HbiIX LAPCTB XWBOW MpPUpO-
Obl: AUTaHUWU, AbIXaHuu, ne-
peaBUXEeHUU BeLecTB, Bbl- |
peneHun — kak Heobxogn-
MbIX yCcnoBusix obmeHa Be-
LLLEeCTB;

— O TOM, KaK 4eNoBeK uc-
NoNbL3yeT 3HAHWUSA O XWU3He-
DEeATEeNbHOCTU OPraHU3MOB |
B NPaKTU4ECKOW OedATenb-
HOCTW.

Bbl HAYYMUTECH

— MPUMBOOUTL NpPUMEpPHLI
npucnocobneHnin pacteHui
M XMBOTHbIX K cpeae
obutaHus;

— NpoBOAUTL HabNOEHUN
32 XW3HLIO PacTeHU K Xu-
BOTHBIX;

— CcTaBuTb Buonoruyeckue
9KCMEepuMeHTbl No un3y4ye-
HUIO MPOLECCOB XW3HeOes-
TENbHOCTU B OpraHu3amMme u
0OBACHATL MX PEe3ynbTaThl.
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§13. OBMEH BELECTB — FNABHbIV NPU3HAK

HU3HN

“.F-i-llif!"h&:y' =i
- §

1. Hem oTnmyaeTca XuBOW opra-
HU3M OT HeXxwuBblx Ten?

2. Y710 Bam M3BECTHO 0O 3Heprum?

Puc. 34. Passutne npopocTka u3 ce-
MeHV (a) U BblKapMNUBAaHWE NTEHLOB
ynogom (6)

OprasmsMsl pacTyT, PasBHUBAIOTCSH,
PasMHOMKAOTCA, €CIH IOJAYYaAlT M3
OKpYsKamomieil cpeabl BO3AYX, BOAY,
cBeT, Telyo, numy. B oxpyxkaro-
IIYIO CPedy OPraHW3MBbI BBIJEIAIT
HEeHY)KHBIE NPOAYKTHI KH3HeHes-
TeJIbHOCTH. B pesynabTaTe MeXIY
OpPTraHU3MOM H CPeJ0ii HeIpepLIBHO
IPOUCXOAUT oOMeH BeirnecTB. O0Men
BelecTB — B3aHMMOCBA3aHHLIE IIPO-
mecchl 00OpasoBaHWA M paspyIlleHns
BEIecTB, IIPOTEKAaMIIue B opra-
HU3Me W obeclieumBaloliye ero CBA3b
C OKpYKarolleil cpemoii.

ITpomececsr o6mMeHa BEIIECTB IIPO-
HCXONAT B KJETKaX OpraHMsMa.
B HHX CJI0KHBIe OpraHndecKHe Be-
IecTBa NPH YYaCTHH KHCIOPOJa
pPaCHIenaATCA A0 0oJjiee IPOCTBIX
BemecTB. IIpu aTomM ocBOOOXKIaeTCHA
sHeprus. OHa HeoOXoAUMA KaKIOMY
JKUBOMY OPTaHU3MY, KaKIOH KU-
BOH KJIeTKe.

DHeprud HCIOJIb3yeTCsa OPraHu3-
MOM Ha TOCTPOEHWE HOBBIX KJIETOK,
paboTy OpraHoB, HOAAep;KaHue TeM-
mepatyphl TeJjila MW OCYIIEeCTBJIeHHE
BCEX IIPOIIECCOB JKU3HENeATEeJIbHOC-
T. PacTeHUs HMCIOJBL3YIOT 3HEPTHIO
Ha 00pasoBaHHe OPraHWYECKHX Be-
IecTB, HUX IepeABUKEHWEe, pPOCT,
pazsutue (puc. 34, a). HKuBoTHBIE
PaAcXoOAYyIOT MHOTO 3SHEPruu IpPH
aKTHBHOM mnepexasm:xeHuu (Oere,
NPBIKKAX, MallyileM IoJjieTe, Iija-
BAHWHU), OPHEHTHPOBAHWUU B IIPOCT-
paucTBe. IITHIEI, HATpUMED, TPATAT
00JBIIOEe KOJHMYECTBO JSHEPIrHH Ha
BBIKApPMJIMBAHHE CBOEro noToMCTBAa

(puc. 34, 0).
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Poct n
pasBuUTHE

A A

Henons3osanue d
ITuranue |= »| J[BuiKeHHe
9HEePIruH OPraHu3MOM

Y Y

O0OHOBIIEHUE
KJIeTOK H
TKaHeH

PasmBoxeHne

Heixanue

OCHOBHBIM MCTOYHWKOM JHEPIMH ABJIAIOTCA OPraHUYEeCKHe BeIecT-
Ba (Oenxu, UPHI, YINIEBOAbI). PacTeHUA caMu CO3JAal0T OpraHUYecKue
BeIlecTBA U3 HEOPraHWUYEeCKUX, MCIOJb3yd JHEPruio ceBera. JLMBOTHEIE,
rpubbl ¥ GOJBIMHHCTBO OaKTepuil MOTPeOIAIT rOTOBBIe OPraHUYECKUe
BeIllecTBa.

CocraBHOI 4YacThbi0O OOMeHa BeIeCTB sBJIAETCS IHUTAHWEe — IOoTped-
JeHHe OPraHW3MOM HEOOXOAUMBIX BellecTB (OpPraHMYeCKHX U MUHe-
panbHBIX) U 3aKJIIOUEHHOW B HUX sHepruu. Biarogaps MUTaHUIO opra-
HU3MBI IIOJIVUAIOT BEIleCcTBa, KOTOPHIE HCHOJB3YIOTCA HA POCT, IIpoIec-
Cchbl JKM3HeJeATeJbHOCTH, BOCHpou3BegeHue. PasnuuHble TPOILECCHI
IOCTYIJIEHUS, NPEeBPAIleHWsI U BBIJEJEHHUs BeI[ecTB M 3HEPruu us
OpraEu3Ma TOHKO COIJIaCOBAHBI M B COBOKYIHOCTH 00O3HAYAIOTCA Kak
oOMEeH BEIecTB W SHEPIUH.

Yr1o Takoe oBMeH BellecTs? ObmeH @
OTKyAa OpraHm3Mbl NOJy4aloT NUTaTenbHble Be- ‘(B)%mecm'a
ecTea, Heobxoaumble Ans obmeHa BellecTs? pa3oBaHne

BeljecTs.
Kak XMBble OpraHuamMbl MCNOMb3YIOT SHEPruio? PaspyweHue
MoyemMy OBMEH BeLLECTB ABNAETCA OCHOBOW XW3HW? BellecTs.

. . Ucnonb3oBaHue

Yem OTNMHaeTcs BO3AYLIHOE MUTaHWE PacTeHui OT nu- [ SHeprum
TaHWUA rpuboB N XKUBOTHBIX?

opraHu3Mamu.

Kakas ¢ TIeCTBYET CBA3b MEMXJy O0OMeHOM BeIIecTB H
o6MeHOM dHeprum?
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ObmeH BELYECTB — [1aBHbINA NpKY3HaK XH1U3HK

Mon naGoparopuna

@ M3BectHO, 41O B npouecce Tpyaa (yMCTBEHHOro M U3NHeCcKoro)
OpraHuU3M 4enoBeka pacxofyeTr 3Hepruiio. MccnefoBaHWA y4YeHbIX
nokKasanu, 4To pacxof SHepriu Jioher BO MHOIOM 3aBUCKT OT MX BO3pac-
Ta, 0bpasa Xu3Hu, npodeccuun.

Becem XKMBBIM OpraHm3Mam, OOMTAKINUM Ha J3emJe, Heobxomxmma
sHeprua. OHa TakKKe HMCIOJB3yeTcsa mpu padore TpaHcmopra, (QabpHK,
3aBOfOB. McTOUuHMKAMM SHEPruy AJId HHUX CIYKAT SJIEKTPHUUYECTRBO,
Hed)TH, IPUPOAHBIN ra3, KaMeHHBIH yroak. A 3HaeTe JH BEI, 4TO 00-
pasoBaHMe KaMEeHHOI'0 VIV HEIOCPEACTBEHHO CBA3aHO ¢ PACTEHUSIMH,
JKHUBIIEMU Ha 3eMJye MHIAIHOHBI Jier Hasaxn? Ilorubmme pacreHHs
MOCTENIEHHO YIIJIOTHAJNIWCH W TOJ BO3IENCTBHEM [ABJIEHWS U BBICOKOM
TeMIepaTyphl IIpeBpamlaiuck B KaMeHHBIH yroab (puc. 35). IloaTomy,
CIKATad KaMeHHBIH yroijlb, Mbl CXKWUIaeM OCTATKH JPEeBHEHMIIIHUX JIeCOB.

Puc. 35. OTne4aTkm pacteHuin Ha KameHHoM yrie
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Hexoropbie HaceKoMbie, MeAy3bl, pPeIObl (puc. 36) cmocoGHBI BhIfe-
JATHh CBeTOBYIO sHepruio. OHU HCHOIB3YIOT ee OIS OPHEHTHDPOBAHUA B
TIPOCTPAHCTBE, AOOBIUM MUIIH, IPEJOCTEPEesKeHNs U OTIYTIMBAHUA XHIM-
HUKOB, IIPUBJIEYEHUA 0CO0EH APYroro moJja.

DaekTpuuecKkui ckar, oburamomuit B CpeguseMHOM MOpe, C IO-
MOIIIBIO BJIEKTPUUYECKHUX PaspAZO0B 3alUINaeTcsa OT aKyJ U OCbMHHO-
TOB, OXOTHTCA Ha Meakux pbid (puc. 37). B pexax IixHoit AMepuru
obuTaeT BJIEKTPUYECKUN yropb. [Ipy MOMOIIH BJIEKTPUYECKUX pasps-

JI0OB OH MOJKeT yOHTh MeJKOe BOJHOE JKMBOTHOE, HallpuMep pPbIOY M
JATYIIKY.

Puc. 36. Ceetawas rnybokoBogHas Puc. 37. 2nekTpuyeckuin ckat
pbiba

HOudpdendbaxusa — MHUPOKO paclpocTpaHEHHOE, HU3BECTHOE U

J0HMOe MHOTHMH JeKOpaTHBHOe KOMHAaTHOe pacreHue. Ilpose-
auTe HabmomeHnwe 3a nBeryimeinn auddendaxwueit. Vismepsre Temnoepa-
TYPY B €€ COIBETHUAX U CPAaBHHUTE C TEMIepaTypoil B kKomHaTe. Bul cae-
JaeTe HMHTepecHoe oTkpbiTHe. Temmeparypa B couBetrusx auddenoda-
xuu Gyner Ha 2—3 °C Bbllle, 4YeM TeMIEpaTypa OKPYKalolIero BO3-
ayxa. Ilogymaire, KAk MOYKHO O0BSCHUTH 9TO ABIeHUE. BRIIeNAOT 11
Ipyrye 4YacTH pPacTeHHI TEeIIOTY B OKPYIKAIOUyi0 cpeny?




1. Hem oTmAm4aloTca opraHuyeckume
BELLIECTBa OT HeOpraHU4yecKux?

2. KakoBO 3Ha4eHue no4sbl B XM3-
HW pacTeHun?

30Ha npoeepeHus

30Ha BcacbiBaHUs

30Ha pocTta

30Ha geneHus

Puc. 38. CTpoeHWe KOpHS
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§ 14. NOYBEHHOE NUTAHME PACTEHMN

ITo cnocoby muraHus BCe OpPraHmMs-
Mbl JeJIAT Ha aABTOTPO()HEIE U rere-
porpodHBIe (0T Tped. aymoc —
caM, zemepoc — WHOW, JIPYroii,
mpoge — mnumia). I'ereporpodHble
OPraHU3MBI HCIOJb3VIOT AJIA ITATA-
HHUS TOTOBBIE OPraHUUYECKHE Belle-
crBa. K »3To# rpymnme oTHOCATCA
BCEe JKMBOTHBIE M YeJIOBEK, I'PHOLI,
00NBIIUHCTBO OaKTEePUH W HEKOTO-
pble pacreHmsa (3apasmuxa, Ilerpos
Kpecr).

ABToTpOodHBIEe OpPraHM3MBI 00pa-
3YIOT OpraHMYecKHe BelllecTBa U3 He-
OPraHMWYECKUX C HCHOJIb30BAHUEM
9HepPruHW cBeTa. PacTeHms cmpaBejn-
JIMBO Ha3bIBAIOT YVHUKAIBHON (habpu-
KOIf OpraHuWYecKUX BemiecTs. Eixe-
TOAHO OHHM CO3AAI0T COTHH MUJLJIHAP-
JI0OB TOHH OpPraHWYECKHWX BeIecTB,
KOTODBIMM IIMTAIOTCH BCE APYIHE Op-
FaHUBMEI, B TOM YHCJIEe U YeJIOBEK.

BoasmmHCTBY pacTeHHWil CBOIi-
CTBEHHO NOYBEHHOe (KOpHeBoe) u
Bo3aymHOe ((hoToCHMHTE3) mMHUTaHHE.
Bopopocnu, a TakiKe HEKOTOphIe
BOJIHBIE DACTEHUs YCBAWMBAIOT ITHTA-
TeJbHBIE BEIeCTBA BCEH IOBepPX-
HOCTBHIO Teja. PacTeHmA ocyimgec-
TBJAIOT HDOYBEHHOE HUTAHWE C II0-
MOIIBI0O KOPHEei.

B KopHe OT BepXyIIKH 0 OCHO-
BAHUA BBIJEJAT YeThbIipe B30HBI:
JeeHUsA, pacTdaKeHusa (pocra), mo-
romeHnA (BcacklBaHHWsA), IIPOBEIe-
HUA (puc. 38).

B mouBeHHOM IHTAHWHM paCTEHUI
BaXKHYIO POJIb BBIIIOJIHSET 30HA BCAa-
CbIBaHHA, B KOTOPOIl pacIojararTcs
KOpHEeBEIEe BOJIOCKH (cM. puc. 38).
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KopHeBbie
BOSIOCKM

Komouku
MoOYBbI

Puc. 39. Cpe3 KOpHA B 30He BCacCblBaHWA

Ha 1vM® moBepXHOCTH KOPHS MOKeT pacmosararbes or 200 go 400
KOPHEBBIX BOJIOCKOB. 3a CYeT OIDOMHOI0O YHCJIa KODPHEBBIX BOJIOCKOB
BcachIBalIas MOBEePXHOCTh KOpPHA Bo3pacraeT npuMmepHo B 18 pas. Ha
PHCYHKE€ BHUIHO, UTO KODHEBOIl BOJOCOK — OJHA CUJIbHO BBEITAHyTad
kaerka aauHOM 1—2 mMm. KopHeBbIe BOJIOCKU HENOJITOBEYHBI U moceTo-
auHo obHoBNAOTCA. OHU MOKPBITHEI CIAU3BI0 U TECHO CONPHUKACAIOTCA C
yactunamu moussl (puc. 39). Buaromapa stomy ofJserdaercs BcachbIBa-
HUE BOABI C PACTBOPEHHBIMU BeIlECTBAMH.

KopHeBBIe BOJIOCKU TOTJIOMIAIOT M3 IIOYBLI BOAY C PACTBOPEHHBIMU B
Hell MUHEpPaJbHBIMH BeIllecCTBAMHM, KOTODPhIE IIOCTYIIAIOT B COCeJHUE
KJEeTKH, a 3aTeM B cocyAbl KopH#A. Ilo cocymam moa gaBieHHEeM BOIHBIIM
pacTBOp MOAHMMAETCA B APYrHe OpraHbl pacTeHus. JTO [JaBjeHUE Ha-
3BIBAIOT KOPHEeB8bLM OasneHueM.

YeM OTAMHEETCA MWUTaHWE PacTeHWIA OT NUTaHWA o ABTOTpOG- @

>KMBOTHbIX? Hble U

Kakom y4acToK KOPHSi OCYLLECTBASieT BcachiBaHue Boa- | | eTepoTpopHbIe
HOFO PacTBOPa U3 MOYBLI? opraHu3Mbi.
5 lMouyBeHHOE
YTO Takoe MOYBEHHOE MUTaHUE PacTeHWiA? S
pacreHum.

§ Rag OTPa3UTCA HA PACTEHWM HEeJOCTATOK MHUHepaJb- :
| HBIX BEI[ECTB B mowse? |
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Mona naGoparopuna

Habnropats KOpHEBOe OaBJeHUE BEI

CMOJKeTe, ecJii Y KOMHATHOTO pacre-
HuUA 0OajJb3aMHuHaA CcpeskeTe cTedesnb HA
Boicore 10 cM ¥ Ha IeHeK HajeHeTe KO-
POTKVIO PE3WHOBYIO TPYOKY, KOTOpas CO-
€IMHHAT NeHeK CO CTEeKJAHHON TpPYyOKOil
(puc. 40). TlouBy B ropiike cleayer
HOJIATH TemNJjgoil BOIOH, IIOCJe Yero BoJa
Ha4YHET NOAHUMATHECA IO TpyOKe M BEITE-
Kark u3 Hee. IlogymaiiTe, 4TO M3MEHUTCH,
€CJIM TOYBY MHOJUTH XOJIOAHOM BOJOH.

Puc. 40. Cxema onbiTa:
nornoLeHue Bofbl KOpHeM

Y1061 y3HaTh, KaKHe MHHepaJibHbI€ BellleCTBa pacTeHH#A Morjonia-
T M3 NOYEBBI, B OJHOM cOcCyjage IoTOBAT IIUTaTeaIbHbBINA pacTeop, coazep-
JKaiui B HEOOJIBIIUX KOJHUUYECTBAX BCe HEOOXOAMMBIE PACTEHHUIO MHU-
HepaJibHbIe coqu. B Apyro# cocya HAAUBAIOT PACTBOD, MCKJIOUUB U3
HEero KalWii, B TPETHH — HMCKIIOUYHUB a30T, B YETBEDPThIA — JKeJie30, B
OATBIH — KaJabIuil, B mecroir — ¢ocdop. B cocyasl nmomeiaoT oxu-
HaKOBBIE pacTeHuda U Haﬁnmnam'r 3a UX pa3sBHUTHEM, OTMedad, KaK H3-
MEHHMTCHA BBICOTA M OKpPackKa pacTeHuﬁ BO BCeX coCcyImax.

9TH OOBITHI NMO3BOJIHIMN YCTAHOBHUTHL, UTO PACTEHHUS XOPOIIO DPASBHU-
BaOTCA JIMIOL B TOM CJIy4dae, eCllHM B pacTBOpe cogep:xarcsa B JocraToud-
HOM KOJIAMYeCTBEe BCe MHUHEDPAJbLHBIE COJIH.

I[DYI‘HMH OIIBITAMH OBLIIO JOKas3aHO, 4YTO M3 XMMHYECHKHX 3JIeMeH-
TOB pacTeHHMIO (0JibIlle BCEro HEOOXOAMMEI a30T, Kauuit u docdop.

ITo oxpacke, dopme, pasMepaM pPacTeHUA MOXKHO OIPENEIUTH, Ka-
KHX BeIIecTB eMy He XBaTaer. T&R, nIpH HejocTaTKe a3oTa pacTeHHe
craHoBUTCA OuenHo-senenwsiM. IIpu HexBaTKe ¢octhopa v kKaprodeis
JKENTeI0T W OTMHPAIOT TKAHM IO KpasMm JaucTbeB. llpusHaxkom Heno-
CTaTKa KaJud CIAYXHT IIOABJIeHHWe Ha JHCTbhA Gypb:x IIATEH.
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VYno6penusi. 3a JieTo PACTEHUS MCIOJIB3YIOT MHOTO MHUHEPATbHBIX
BemrecTB. HanmpuMmep, NIIeHHIIA Ha IJIOmaAu 1 ra moriomaer M3 Iou-
Bel Gosee 40 kr asora, 20 xr docdopa, 25 kr xanua. IlosTomy cie-
JyeT CHCTeMATHUUYECKH BOCIOJHATH 3aMachl MUHEDAIBHBIX BEIECTB B
Oo4YBe, BHOCHTH MX CBOEBPEMEHHO M CTPOrO IO HOPMaM.

YpoOpenus paspesisiioT HAa MHHEPAJbHBIE U OpPraHuYecKue.

VI OBPEHUS

Kooy
MUHEPAJILHBIE | OPTAHUYECKUE
gl ety e

IITuunii

Aszorusie Kanuiitaeie @ocdopuble Hagos Ilepernoii Topd T

B nocnensee BpeMsi W BBIPATIIUBAHUK PACTEHUN IMPUMEHAIT MHK-
poyxoopenusi. OHu HeOoOXOAMMEBEI PACTEHHAM B OUYeHb HeOOJBIIHX
KoamuectBax. Ilpm aToM sHaueHme MHUKpoymobpenHu# senuko. OHu
IMOBBIIIAIOT YCTOMYMUBOCTHL PACTEHHW K 0Oose3HaAM, HeOJaronpUATHBEIM
YCJIOBHAM OKPYIKaIOIleil cpeibl.

BocnonHaa HeZOCTAaTOK TeX HJIHM HHBIX BEIIeCTB B II0YBE, HYIHO
IMOMHUTH, YTO BHOCHUTH YyAOOpeHUs cJeAyeT CTPOro 1o HOpMe, TaK Kak
UX W3JIHIIEK MOJKET IMOBPEJHTH DACTEeHUAM, BbI3BATh YIHETEHHE poOC-
Ta, PasBUTHUA, CHU3UTH yposkail. Tak, mpu M30bITKe a3oTa pacTeHHUs
CUJIBHO BEITATHBAIOTCA B AJHHY. B KiaybHAX Kaprodens cHuKaercs
coJlep;KaHme Kpaxmalia, B JIUCThSIX KaImycThl — caxapa. HM3-3a aroro
Kaprodens M KalycTa NJI0X0 XpaHATcd, ObICTpo rHUOT. M36bITOK
a30THBIX yaAOOpeHWiT BejeT K II€PEeHACHIIEeHWIO0 pacTeHWi HHUTpa-
TAMM — BPEAHBIMHU IJIs 3/10POBbs BeIleCTBaMU.

N3bpiTOuHOE BHeceHHe yAOOpEeHHH BpeAUT OKpYy:Kalpmieil cpene.
OHM BBIMBIBAIOTCH JOMKAAMN H3 IIOYBLI M CTEKAIOT B BOAOEMBI. ITO
cnocobcTByeT OYPHOMY PpasBUTHIO LIHAHOOAKTEpPUN, BBHI3BIBAIOIINX
«I[BETeHUe» BOAbI U IPUBONAINMUX K Irubenu phiOHI.
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§15. DPOTOCUHTE3

-._— BCNIOMHWTE B komme XVIII B. yuennle ¢ mo-
Sttt MOIIBIO OOBITOB BBIACHUJIH, UTO JAJIA
1. Kakue BELIECTBA BXOAAT B CO- HOPMAaJIBHOTO pOCTa W pa3BHUTHUA
CTaB pacTeHunn? pacTeHUAM HEOOXOAMMEBI BOAA, MH-

2. KakoBa ponb X/J0ponnactoB B HepaJbHble M OpraHuYecKHe Bele-
SKM3HWN pacreHmﬁ? cTBa. BEI Ve 3HaeTe, 4TO BOAY H

MHUHEpaJIbHbIE BeIecTBa pacTeHHEe
MOJy4YaeT W3 IMOYBHI.

OTkyza B pacreHum Oepyrcs opranmueckue pemecrsa? e, B Kakux
opraHax M KJeTKax OHH obOpasyiorcs? B Hacrosalmee BpemMs ydUeHBIE
HAIIIK OTBETHI Ha 9TH BOmpockl. OHU YCTAHOBUJIU, YTO TAKHE OPraHM-
UeCcKHe BelllecTBa, KaK caxap W Kpaxmas (yrJeBoAbl), 00pasyloTcsa H3
VIJIEKHCJIOTO ra3a M BOJALI B KJIETKaX, COAEePKAIlUX XJoporjiacThl. JLis
o0pasoBaHKUA OPraHUYECKUX BeIeCTB HeoOXOJUMa CBETOBAasl DHEPIUsd.

Ilpomecc obpas3oBaHWSA OPraHUYECKHX BeINEeCTB W3 HEOPraHWUYEeCKHUX
(yraexmesioro rasa M BOABI) B XJIOPOIJIACTAX C MCIIOJIB30BAHUEM dHED-
I'MM cBeTa Ha3blBalOT (porocuHTEe3oM (puc. 41).

DoTOCHHTE3 IPOMCXOAUT TOJBKO B TeX KJETKaX, KOTOPhIE COOepIKaT
XJopomaactel. B xjiopomiacrax UMeeTcs 3eJIeHBI MUTMEeHT XJOPO-
U, KOTOPBIA NPHAAET PACTEHMIO 3€JIeHYI0 OKpacKy. VMMeHHO OH
yJAaBJIUBaeT SHEPTHIO CBeTa, HEOOXOAUMYIO IJs 00pasoBaHUA OpPraHM-
YEeCKUX BEIeCTB.

¥V pacreHHI HMeOTCH HPHCIIOCOOJEHUs AJis YIABJIWBAHUA CBETOBOMN
PHEPruH: IIHPOKAS W IUIOCKAs JIMCTOBASA IJIACTUHKA; DACHOJIOMKEeHUe
JUCTHEB Ha cTedjie TaK, 9YTOOBI OHM He 3aTeHANH APYr Apyra; Ipo3pad-
Hasg KOJKHIIAa, 4epe3 KOTOPYI0, KaK uYepes CTeKJIO, CBeT HPOHUKAeT
BHYTPb JHCTA.

VYrieKucaslil ra3, HeoOXOAUMEBIN AaA (oTocHHTE3a, pacTeHHe MOIJo-
maeT U3 BO3AyXA.

Yacto B pacTeHHAX 00pasyercsa 0OJbIle OPraHWUYECKHX BEIIECTB,
4eM MOJKEeT OBITh HeMeIJeHHO M3PacXxOoA0BaHO AJA pOCTa W APYIHUX
JKH3HEHHBIX MPOIEecCcOoB. YacTh OPraEMYECKWX BeIecTB 3alacaeTrcd B
ceMeHax, KJIyOHAX, JyKoBuiiax. HawbGosee BayHBIM M JacTO 3amacae-
MBIM PACTEeHUSMH BellleCTBOM fABJSETCS KpaxmaJ.

Kaxoga ke poas ¢orocunTesa B nmpupojae u xkusHu ugejgosexa? Co-
3aHHBIe B Ipouecce (OTOCHMHTE3a OpPraHUYECKHe BemlecTBa — WCTOY-
HUK ITUINH M SHEPTHM AJsA BCEero »KMBOro Ha 3emie. 3a MAJIWAPABI JIET
Ha Halled IJiaHeTe HAKOMUJIHNCH OOJbIIHME 3amachl OPraHUYECKUX Be-
IIeCTB B BHUJe KAMEHHOTO yrJjia u Topda. Bce aTo ObIBIIME pacTeHHs, B
KOTOPBLIX 3amaceHa mnpeoOpasoBaHHAs COJHEUHAs SHEPrusd.
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B mpouecce GoTocuHTE-
3a pacTeHus BHAEIAIOT
gucaopoxn. Mmenso Gmaro-
gapsa (OTOCHHTE3y IOoAJAep-
JKUBaeTca IMOCTOSAHCTBO Tra-
30BOTO cOCTaBa B arMoche-
pe. B Hacrosmee BpemMs CO-
nep:kurca okosno 21% xwuc-
nopoxa u 0,03% yraexuc-
Joro rasa. B HMCHIoOJb30Ba-
HUUA PaCTeHHeM COJHEeYHOM
SHEPruH NPOABJIAETCA CBA3H
mexay Semaeirr u Kocmo-
COM — KOCMMYecKas pojb
pacrenunii. Ilorsomenue B
npomecce (oTocuHTE3a yr-
JEeKHCJIOr0 rasa CJHIYMXKHT
IIPEensATCTBUEM [AJA yBeJIH-
YeHHS €ero CcoleprKaHus B
armochepe. BrigenseMbrit Puc. 41. @oTocmHTes
npu (poTrocuHTE3E KHCIOPOJ
B BHJE O30HOBOTO dKpaHa arMocdephbl 3allHIaeT BCe JKUBOe OT ryou-
TeNBLHOI0 YJbLTPa(hUOJIeTOBOIO M3JIy4YeHUd.

YesioBeK IIMPOKO HUCIOJIb3yeT IPOAYKTHI (DOTOCHHTE3a HE TOJbKO B
WY, HO ¥ B XO3AHCTBEHHOW [eATeNHHOCTU KaK CTPOMTENbHBIH Mare-
puaj, chlpbe AJisi NPOM3BOJACTBA BUCKOZHOIO IIeJKa, OGymaru, CHUPTA,
JIeKapCTBEHHBIX IIpelapaToB U AP.

OPTAHWYECKOE BELLIECTBO

Yro Takoe (HOTOCUHTE3? doTocuHTe3. 0

Kakue npucnocobneHns MMeloT pacteHus K ynae- Xxl;opmpnnn.

NMBAHMIO CBETOBOW 3HEprm? oponnacrbl.
OpraHun4yeckue

KakoBa ponb xnopodunna B npouecce GoTtocvMHTe3a? | peryecTsa.

MoyeMy y pacTeHwi, pacTyumx PsaoM C LeMEeHTHbIM Kocmunyeckas g
3aBOJIOM, (DOTOCWHTE3 UAET MeHee WHTEHCWUBHO? ponb pacTeHun.

B 4em nposBRseTcs KoCMuYeckas pofb pacteHuni?

HU‘ieMymomao CUMTATH, UTO JKU3HD Ha 3eMye 3aBu-

3—Tlaceusnux, 6 k.
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Mos naGoparopusa

@ ® YCTaHOBMNEHO, 4TO 1 ra neca BecHOM W NETOM 3a 4ac Bblaenser
Kncnopoda CTofbko, YTO ero A0CTatoyHo ans AbixaHus 200 yenosex.
® B ropoAckoM napke u3-3a 3arpasHeHus aTMmocdepbl UHTEHCUBHOCTb
(oTOCKHTE3a Yy pacTeHnn B 4 pasa HUXe MO CPaBHEHWIO C pacTeHWAMM
neca.

@ B npoiecce goTocuHTe3a 00pas3yiOTCsa OpraHUuYeCKHe BelllecTBa U
Kucaopox. UrTobsl AOKAaz3aTh, 4TO AJsA 0OpasoBaHUSA OpPraHu-
YEeCKUX BEIeCTB B JHUCTHAX PACTEHHUAM HEOOXOAWM CBET, IIOCTABHM
ClIeZyIONIUiI OnBIT. Bo3bMeM ABa JHCTA: OAUH C PACTEHHHA, CTOSBIIETO
Ha CBeTY, APYro# ¢ pacTeHWs, HAXOAUBIIErocs 2—3 OHA B TEeMHOTE.
IIpOKMIATHM MX B COMPTE, 3aTeM IPOMOEM JIMCThA B BOJEe M HaHECeM
Ha HHAX PacTBOP MOJa B MOLUCTOM KaJHUH.

Ha pucynke 42 BmaHO, UTO OKpacKa JHCTHEB HEOAWHAKOBA: JIACT
pacTeHus, HaXOMUBIIEroCd HA CBETY, OKPACHJICA B CHHe-(hHOJIeTOBBIN
TBeT M3-3a HaJUuYuA B HeM Kpaxmanaa (puc. 42, a). Kpaxman obpasy-
eTcsi B q1ucTe B mporecce dorocuHTesa. C 1ucTOM pacTreHus, CTOSBIIE-
ro B TEMHOTe, dTOr0 He IPOM3OINJIO, TAK KAaK B HeM HeT KpaxmaJja
(puc. 42, 6). 3HauuT, Aad 00pasoBaHMA KpaxMaJia B JHUCThAX HeobXo-
UM CBET.

Puc. 42. ObpasoBaHue Kpaxmana B NUCTbAX
3eMeHbIX pacTeHni
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9 Bo3pMeM BETOUKH BOAHOI'O DACTEHUSA SJIOAEU U IIOMECTHUM B OaH- |
Ky C BOJOI, HpeABapUTEJIBHO 00OTAIIeHHOM YIJIEKHCIBIM I'a30M.
Haxpoem pacTeHHs BOPOHKOI, Ha KOTOPYIO HAAeTa HANOJHEHHAsd BO- |
noii npooupka (puc. 43). IlocTaBum GaHKY HA APKUHA COJTHEUHBIH HIH |
3JIeKTpUYecKHil cBeT. BcKope B mpofupke MBI YBUAUM BbIZeJIeHHE |
Oy3BIPBKOB rasa. Korga nmpoOupKa HATOJHUTCH ra3doM, BBEIACHHUM, 4TO
9TO 3a ras, ¢ IIOMOIIBLIO TJelOINeill JYyYMHKKU. ECIW OHA BCOLIXHET
APKHUM IJIaMeHeM, 9TO OyZeT IOATBEpPIKAeHHWEeM TOro, 4TO B IpobUpKe
kucygopoxn. CienoBaTesbHO, DACTEHHE HA CBETY BhIAENIAET KUCJIOPOI.

Cpenu pacTeHUIl BCTPEUYAIOTCA XUINMHUKH,
KOTOphle BpeMs OT BPEMEHHU «IOAKapMIIUBAIOT»
cebs HaCeKOMBIMH. JTO pocsiHKa (puc. 44), Be-
HepuHA MYyXO0JIoBKa # Ap. OOBIYHO OHH pacTyT
Ha GegHBIX azoToM mouBax. Hapsaay ¢ ¢orocuH-
TEe30M OHY HCIOJB3YIOT B MUINY OeIKH HaCeKO-

MEIX, KOTOPBIX JIOBAT C IIOMOIIIBI CIIEIIHAJTBHBIX
IpUCTOCOOIeHUHA.

Puc. 44. PocsiHka
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§ 16. NMATAHME BAKTEPMWA U NrPUEOB

BCNIOMHMWTE - . \ Hu-ranmi OakTepuii. BonsmuHCTBO
DaKTepUil MATAETCA TOTOBBIMH Opra-

1. Kakve pellectBa HasblBaloT Op- HHYeCKUMH BemjectBamu. Ho ecTs
raHuyeckumu? 0aKTepuu, CIHOCOOHBIE CAMOCTOSA-
2. Y10 Takoe (oTOCKHTE3? TeJILHO CHUHTEe3HWpOBATh OpraHuvec-
3. Kakyio ponb WUrpaet nuila B Xu- KHe BelecTBa, HCHOJB3YydA B TOM
BOM OpraHusme? qucJie U dHepruio ceera. Tak, nua-
4. YTo Takoe MuLenun? "HobaxkTepuu crnocoOHbBI OOpPAa3OBEHI-
BaTh OpraHUYecKHe BeIecTBa U3 He-

OPraHUYEeCKHX, BBIJEJAs IIPH 3TOM
KHCJIOpoA. B HavanbHBIN NEepUOJ Pa3BUTHA YKHU3HU OHHU ChITDAlll BaMK-
HYIO DOJIb B HAKOILJIEHMM KHcaopoja B arMochepe 3emuu.

ITo cnocoby nuranusi 6akTepuu, ynorpebisioiiye roToBblie OpraHu-
JecKHe BellecTBa, JEeJAT Ha J(Be Ipynnbel: camporpodsr (orT rped. can-
poc — THWJIOH W mpoghe — TUTAHUE), TOJYYAIOIIAE OPpraHUYecKue Be-
mecTBA W3 OTMEpPIIUX OPraHU3MOB WJM BBEIJEJEHHWI JKUBHIX OPraHU3-
MOB, ¥ mapasuTsl (OT rped. napa3umoc — HaxXJIe0HWUK), NUTAINIHUeCHd
OpraHMYeCKMMM BellleCTBaAMM >KHBBIX opranmamoB. K camporpodam ot-
HOCATCA IOYBEHHBIE, MOJIOYHOKHUCJbIE, MACIAHOKUCIbIE U Apyrue Oak-
repun. Tak, mouBeHHbIe DAaKTEPHH Pal3JiaraloT IIEPersoy 1o MHHepaJb-
HBIX BeIeCTB, KOTOpPBLIE MOrYT OBITH IIOrJIOIIEHbLI W3 IIOYBHI KOPHAMU
pacreHuii. MOJIOYHOKHCABIE OaKTepHH, IIATAsCh caxapoM, coaepKa-
IUMCS B MOJIOKe, 00pasyiT MOJo4YHVI0O Kucaory. Ilom ee peiicrBuem
MOJIOKO IIpeBpalllaeTrcsd B MPOCTOKBAIIY, a CAMBKKM — B cMmeTaHy. KBa-
IIeHHe OBOI[eH, CHUJIOCOBAHME KOPMOB TOXKe IPOHUCXOAAT € IIOMOIIBIO
MOJIOUHOKHCIBIX OakTepuii. OOpasoBaBIIasgcs MOJIOYHAS KUCJIOTA IIpe-
JOXpaHseT OBOIM W KopMa OT pasiokeHus. Ilapasurmam y GakTepHit
pacipocTpaHeH O4eHb IMUPOKOo. CylmecTByIOT OaKTepuu, IapasuTHPYIO-
mue B Tesje OakTepui Apyrux BupoB. Cpexu GaxkTepuii-IapasuTOB MHO-
ro 0OJIe3BHETBOPHBLIX, BBIZBIBAIOIIUX pa3JndHbIe 3a0oJieBaHUA y pacre-
HUI, »KUBOTHBIX M 4YeJIOBEKaA.

Iuranue rpubos. [na nurasusa rpubaM HeoOXOZUMO IOTOBOE Opra-
HUYECKOe BeIecTBO, 4To cOuamkaer ux ¢ KuBoTHBIMM. Ho mo cmocoby
MOTJIOIIeHUA MNUIU — IIyTeM BCACHIBAaHHUA, a He 3arjaTbiBaHUA — OHU
CXOMHBI C PACTEHHUAMU.

B zaBuCHMOCTH OT MOTPEOHOCTH B KOHKPETHBIX BEIECTBAX TOT MJIN
WHOK BuJ rpulboB IOceNsieTcs Ha ompejeleHHOM cybcrpare. I'pubbr He
CHOCOOHBI YCBAMBATH KPYIHBIE YACTHYKHM NHUINM W MOI'YT BCAachIBATH
TOJIBKO JKUJKUEe BeIllecTBAa BCEH IOBEPXHOCTBHIO Tena. IloaTomMy uM
OYeHBb BBITOAHA OoJbiIas o0mas IJIOmaAb MOBEPXHOCTH MHUIEIHUd.

-
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ITuimeBapuTebHBIE BeIEeCTBA,
BbIZleJIsieMble rpubamMu, BO3eii-
CTBYIOT Ha MaTepuaJ cybcTpara
U MOJBEPraloT ero YacTHYHOMY
nepeBapUBaHUI0O BHe rpubOHON
kaerkn. Takoir mnoaymepesa-
PeHHBIA MaTepHuasl Jerko Bca-
chIBaeTcsa BCeHl IOBEPXHOCTHIO
MHIEInA.

B saBucmmocTu oT crocoba
noTpebIeHnA OPraHUYeCKHUX Be-
miecTB rpubbl, KaKk U bakTepum,
MOTryT OBITE canporpodaMyu HUIU
napasuTamMu. Puc. 45. Tpubbl-napasuntbl

I'pubbi-canmporpodsl TUTAKOT-

Ccd OPraHMYECKHUMM BellecTBaAMH, KOTOpPbIe HE BXOAAT B COCTAB YKUBBIX
KJIETOK, MO3TOMY OHH HUKOMY He NPUUYHUHAIOT Bpexa. Hamporus, pasia-
ragd OpraHWYeCcKHe BeIecTBa IOTHOIINX OPraHWu3MOB, OHH, HApAAY C
canpoTpodHBIMHA DaKTEePUAMH, HIDAIOT BAKHYIO POJIb B KPYrOBOPOTE Be-
mecTB B Ouocdepe. Ilpumepamum Takux rpubOB SABISIOTCA H3BECTHBIE
BaM MYKOp, IEHHIIUJJI, APOXKIKM W MHOrMe japyrue (cm. puc. 19, 20).

T'pubGsr-napasutel (puc. 45) mocensaOTcA Ha JKUBBLIX OPraHM3Max H
IMUATAIOTCA 3a WX CYeT, HAaHOCA MM Ooubinoii Bpex. I'pubbI-mapasuTsl,
IoCcCeJIAI0IHecd HAa KYJbTYPHBIX PAcCTEHUAX, HAHOCAT OOJBIION Bpen
CeJILCKOMY XO03AMCTBY, CHM)KAas YPOMKaW U JAesas OPOAVKTHEI HEIPUIOJ-
HBIMH B numy. Ha pacreHusx mnapasutrupyer oxoxo 10 Teic. BUIOB
rpu0OB, Ha JXHUBOTHBIX MU dejioBeKe — o0KoJsio 300 Bumos. Onuu u3 HuX
MOCEeNAI0TCH HA HNOBEPXHOCTH, APYrHe — B Tejie CBOEro XO3iWHa, Jac-
TO BbI3LIBAA TsHAKeJble 3a00JieBaHUA.

Yrto obuiero B nutaHuu GosnblumHcTea BakTe- . Canporpocpbl.o
puia u rpubos? lMapa3utsl.

Yem Baktepum U rpubbi-canporpodbl OTAUYEIOTCA OT
Bakteput U rpruboB-napa3vuToe?

B 4yem 0cobeHHOCTb NUTaHusa rpubos?

o

Ilouemy OakTepuu, rpubbl ¥ >KUBOTHBIX OTHOCAT K
PasHBIM [@PCTBAM, XOTSA BCE OHU NHUTAIOTCA TFOTOBBI-
MU OPraHWUYECKUMHU BemecTBamu?
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MutaHue baktepuii u rpubos
Mos naGoparvopus

Brl yixe 3HaeTe, 4TO HEKOTOPHBIEe a30TGHKCHPYIOIKe DaKTEPHUH MO-
I'yT MOCENAThCA B KOPpHAX 0000BBIX pacreHuil. [IpoOHUKHYB B KOpHHU 60-
00BBIX, 9TH DAKTEpUM BBHI3BIBAIOT paspacTaHWe KJIETOK KOpHeil u obpa-
30BaHWE HAa HHAX KJIyOeHBKOB. I109TOMYy HMX YacTO Ha3bIBAIOT KJIyOeHb-
KOBBIMHU OaxTepuamu (cM. puc. 16).

It 6akTepun 00pas3yIOT COeAUHEHUS a30Ta, KOTOPbIe HMCIOJIBL3YIOT
pacrenus. Ot pacTeHHi OaKTepUM OJIYYAIOT YIVIEBOJABI W MHHEpaJb-
Heie conu. Taxum obpazom, mexay O00OBHIMH PACTEHHMAMH M KJIY-
OeHBFKOBBEIMH OaKTepHsAMH CYIIECTBYeT TeCHad CBA3b, IOJIe3HAasd Kak
OZHOMY, TAK M APYTOMY OPraHH3MYy. OTO SABJIEHHE IIOJYYHJIO HaszBaHUE
cumbuos (Ot rped. cumbuozuc — COBMECTHAS KHU3HB).

Brnarogaps cum0mo3y ¢ KIyOeHBKOBBIMU GakTepuaMu 6000BbIe pac-
TeHUsA 00OramarmT MOYBY a30TOM, CHOCOOCTBYS ITOBBIIIEHHIO IJIOJOPO-
JVs TIOYB.

B cesbCKOM XO03AKMCTBE B KadecTBe yJOOpeHUA MCHOJIL3YIOT Iperapart
HuTporuH. B 1 r Takoro ymobpeHus comep:KuTca Oojee 2 MIIDJ KJIETOK
azoToMKCHpYOIMUX OakTepuii. 3a OZHO JIeTO 9TH OAKTEPUM MOTYT
HaxonuTek oxoxo 100 xr asora ma 1 ra,
yaydmas IJ0A0POANe IGYBHI.

CumObuoTHYECKHUEe OTHOIIEHUS IIIHPO-
KO pacIpocTpaHeHbl MeKAy rpubdamMu
u pacreHuamMu. ['pubGHUKK B3HAIOT, UTO
Hon0epe3oBHKH dYallle BCEro MOXKHO
BCTPeTUTH B GepesHsike, Genble rpubsl —
BOnm3u Oepes, coceH, enel u ny60B, PbI-
JKMKH — B COCHOBBIX H EJIOBBIX Jiecax,
MMOJJOCHHOBHKHA — B OCHHHHKAax. ITO
00'bACHAETCS TEM, YTO MEKIY OIpene-
JIEHHBIMM BHJaMH pacTeHHWil u rpubos
yCTaHABJIHWBAETCA TeCcHas CBA3b, MOJE3-
Hasd Kak OZHOMY, TaK M APYroMy opra-
HHU3MY, TO €CTh CHMOMO3.

Puc. 46. Mukopusa Hurtn rpubHUIEL IIJIOTHO OIJIETAIOT
KOPEeHb PACTeHHd M Jake IPOHUKAIOT
BHYTPE ero, obpasys rpuboxopeHb, nin Muxkopusy (puc. 46). I'pubau-
Ia IOTJIOm[aeT M3 IIOYBBI BOAY M PACTBOPEHHBbIE MUHEpAJbHBIE Bellle-
CTBa, KOTOpPHIE MOCTYIIAIOT U3 Hee B KOPHH pacTeHuii. B cBoio ouepens,
rpubHUDA NOoJydYaeT OpraHWYecKye BellecTBa, HeoOXOAMMBIe €M MAJis
NUATaHUsI U 00pasoBaHUSA IJIOJOBBLIX TeJl, U3 KOPHEU pacTeHHHU.
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JInmaliHMKK® — Trpynna OpraHWu3MOB, HACYUTHIBAIOINAA CBBIIIE
20 TBIC. BHAOB, SIPKUNA HOpPUMED CUMOMOTHYECKUX OTHOIIEHHUN rpubOB
¢ BOJOpOCHAMHM MW nuaHobaktepusiMmu (puc. 47).

Teno numaiEuKa — CJIOEBHIE — COCTOUT M3 rpuba U BOJOpOCIeit
wiy rpuba u nuaHoGaKTEepPHUid, KUBYIIUX B cMMOMO3e KaK OJWH Opra-
HusMm. OHO 06pasoBaHO MEPEMJIETAIOIIUMUCA HUTSIMU T'DUOHUIILI, MeXK-
IV KOTOPBIMH PACIIOJNIOKEHBI OXHOKJIETOUHLIE 3eJeHbIe BOJOPOCIH WU
KJETKH MUAHOOAKTEPU.

I'pubHBIe HATH JNHUIIAWHWKA TOTJIONIAIOT BOJAY C PAaCTBOPEHHBIMU B
Hell MUHEepaJbHBIMH BelleCTBAMH, a B KJeTKaX 3eJIeHBIX BOJOpocjel
U nuaHobakTepwil o0pasyHTCsA OpraHWYecKUe BelllecTBa.

Puc. 47. NALanHUKu
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§17. NMUTAHME XXWBOTHbIX

OpHuM M3 XapaKTepPHBIX IIPU3HAKOB
JKHUBOTHBIX fABJAeTCA TeTepoTpod-
HO€ IIHTAaHWe, TO eCcTh NoTpelieHUe
rOTOBBIX OpPraHWYECKHX BeIeCcTB.
IIpu sTOoM nuIa >XKMBOTHBIX Pa3HO-
obpasHa — 39TO pacreHusa, rpubs,
ApYyTHe XHUBOTHBIE, a TaK)Ke MepT-
Bble OpPrasua3Mbl. JUHBOTHBIX IO
cnoco0y moOBIBAHMS MHIMKA MOYKHO pasfgejdTh HAa PACTUTENbHOSIHBIX,
IJIOTOANHBIX M BCEeSAJHBIX.

Pacrennsa cay:xar numiei Aas 00JbIION I'PYIIE! PACTHTENBHOAIHBIX
KuBOTHBEIX (puc. 48, a). OgHN KMBOTHBIE KOPMSATCH ATrOZaMHu, COYHBI-
MU IIJI0IaMH U CeMeHaMH pacTeHUH. [Ipyrue nuTarmTcsa 3€JeHbBIMU HaC-
TAMHA pacTeHU#, oOrpeizas IMOYKH, JHUCThS, MOJIOAbIe IToOeru. ITO MHO-
rHUe 3BepH, OTHIBI, MOJIJIIOCKH, HACEKOMBIe. PAJ KHBOTHBIX HHUTAETCH
MMOA3€MHBIMH YAaCTAMH PACTEHHH, IMOBPEXKJas KOPHH, JIVKOBHUIIBI, KJIY0-
Hi. PacTUTEeNBEHOANHBIMY ABJISIOTCA MHOTHE PBHIObI, MOJLIIOCKH, UJE€HUC-
TOHOTHE, BOAHBIE 3BEPH, YIOTPeOIAONIHe B MUINY BOAHLIC PACTEHUI.

ILroToanHbIe XUBOTHBIC, WIW XMUIMHUKH, MUTAIOTCA APYTHMHU HU-
BoTHEIME (puc. 48, 6). Hanmpumep, OCHOBHOM MHINEH XUIMHUKA PBICH
ciay:xkar sainesl. OOBIYHO XMINHWK BHadajlle yOWBaeT CBOIO A00BIUYy
(sxepTBYy), a 3arem moegaeT ee. Ho mpexje OH [HOJKEH KEPTBY IIOH-
MaTk. [ 3TOTO y XHUIMHUKA €CTh CIelHualbHble IMPUCTIOCOOIeHUA: OCT-
pele Kortu, 3yObl ¥ T. A. OgHAKO M Yy KepTB HCTOPUUYECKH BEIpadaThI-
BalOTCs 3aIIATHBIE OCODEHHOCTH: IIHWIILI, HAHIIUPH, 3allUTHAA OKpAacKa,
SANOBUTHIE KeJIe3bl, CIOCOOHOCTH OBICTPO INPATATHCH, 3apPBIBATHCA B
PBIXJBIA I'DYHT, CTPOUTH HEJAOCTYIIHbIE XUIMHUKAM yOe:xKuia.

He Bce XMIMHWKH NOHUTAIOTCA TBepaon nuinei. Hanpumep, mayxkm
BIPBICKUBAIOT MHUINEBADUTEILHBIE COKH B TeJIa JKepTB. ITH COKH pac-
TBOPAIOT MATKHE TKAHHW, W IIAYKH BBICACKHIBAIOT NUTATENBHYIO KHUIKOCTD.
IIpu sToM OT KepTB OCTAIOTCH JIMIIEL TBEPAbIe BHEIIHHE IIOKPOBEI.

Jlo HemaBHEr0 BPEMEHM CUMTAJIOCH, YTO BCE XWUITHUKKW — BpPEJAHBIE
JKMBOTHEIE. ITO IIpeACTaBJieHHEe OIMIHUO0YHO. YHHUUTOKEHHE XHUIIHUKOB
YacTO MPUBOAUT K HEKeJaTeJIbHBIM IOCJIEACTBUAM M HAHOCUT OOJBLIION
yiepbd ¥ IpuUpojie, W YeJIOBEeKY. JlepTBAMHM XHUIMHUKOB OOBIYHO CTAHO-
BATCA OONBHBIE W OcJIabJjIeHHbBIE JKMBOTHBIE. Y HUUTOMKEHUEe XUITHUKAMU
TAKNUX JKHBOTHBIX CAEP’KHBAET paclipocTpaHeHue 0OJIe3HEH.

Beceanable KUBOTHEIE IIMTAIOTCSA KaK PaCTHTEJIbHON, TAK H KHBOT-
HOU NOHIIEeH, a TakKe OCTaHKaMH NOrubInMX >KUBOTHBEIX (puc. 48, 8).
BeeagubiM sBIAETCH, HAIpUMep, OYpBIil MeaBeAb. ITOT MOrYYHil 3Bepb

1. Yro Takoe nutaHue?

2. Yem nuTaloTCa KMBOTHbIE?
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Wimenb

\ TylwiKkaH4mK

a 6 B

Puc. 48. XMBOTHbIE: @ — pacTUTeNnbHOAOHbIE, 6 — nnotosaHbie, B — BCeadHble |

HNHUTaeTCad NPEeHMMYINeCTBEHHO ArojaMH, OpexaMu, 3eJIeHBIMH YaCTAMU
PACTEeHHH, a TaKyKe HACEeKOMBIMH M HX JIHYWHKAMM, DPBIOOH, IaJasbio.
Oxorurcss GyphIit MeABeb M HA KPYIIHBIX JKUBOTHBIX — JIOCeH, KabaHOB.

CheleHHYI0 IHUIY YKUBOTHBIE TIEPEBAPHUBAIOT M YCBAWBAIOT. ¥ CBOEHHASA
YacTh NHUIIH PAaCXOAyeTCs Ha HPUPOCT COOCTBEHHOI MACCHI ¥ JKH3Henesd-
TEJBHOCTh OPraHW3Ma, HANPUMED [AJsi ABIXAHUSA, COINPOBOMKAAIOIIETOCH
BBIZleJIeHHeM Tellia. 1IpM ABIXaHUW THUTATEJbHBLIE BEIJeCTBA B3aWMOIEM-
CTBYIOT C KHCJIOPOJAOM M IIPEBPAIlalOTCS B YIVIEKHCHIbLIA rasd um Boxy. He-
mepeBapeHHbIE OCTATKH NHITH YAAJAKTCH U3 OPraHU3MOB YKHUBOTHBIX.

Y1o Takoce retepoTpodHoe nuraHue? lerepoTtpog- 0
Kakux XMBOTHbIX Ha3blBalOT pacTUTENbHOAAHLIMA? Hoe

: nAaTaHue.
Kakve npucnocobnenva ans OoObiBaHUA MUK UMe- | PacTUTeNbHOSAA-
I0TCSA Y XWMLLHbIX XMBOTHbBIX? Hble. BcesigHble.
Ha3oBuTe M3BECTHbIX BaM BCEAfHbLIX XWBOTHbIX. lMnorosgHele.

Ilouemy BCesi/iHBIE KMBOTHBIE GOJIee IPUCIOCOGIEHBI
K YC/OBUAM OGHTAHHS, €M DACTHTEIBHOSAHEIE?
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@ ® BosipIiad CUHHUIIA ChEaeT B JIeHb CTOJNBKO HACEKOMEBIX, CKOJb-
KO BECHUT cama.

® flcrpe6G-TeTepeBATHHK BecoM OKoJ0o 1,5 Kr MoKeT CBECTh YTKY
BecoMm g0 1 Kr.

Cpenu >KHBOTHBIX, Pas3BOAMMBIX YEJIOBEKOM, TOJIBKO MEIOHOCHBIE ITUe-
JIBI caMu 3aroraBimuBaioT cebe xopm — mex (puc. 49). Kar xe ofpa-
gyerca mMeA? ChIpbeM M)A HEro CJIYXKHUT IBETOYHBIN HEKTAp — CJaj-
KHUH COK, BBIJENsAEMBIil IBeTKaMu pacreHuii. B cbope HekTapa ydact-
ByeT orpoMHoe umucyao muesi. COTHM THICSAY IBETKOB JOJYKHBI IIOCETHTH
nyenbl, 4ToOBl HabpaTk HeKTapa Ha Kuiaorpamm Mmeza. Ilpm xopoiueit
morofe OAHA MUEJINHAA CEeMbsi 3a CYTKH cmocobHa cobpare mo 20 Kr
HeKkTapa. Pabora Haj mpeBpaleHMeM HeKTapa B MeJ IIPOIOJIKAeTCsa B
IMYEeJINHOM YJIbe.

B uem ke nmennocts mezpa? Ilouemy mMen CUUTAIOT OAHUM M3 CAMBIX
IEeHHBIX NPOAYKTOB NHUTAHWUSA, HECTApeIIuM JgaxkomcTBoMmM? B mexe
ob6rapyxeno 6omee 400 monesHbIX BemecTB. OH COHEPIKUT YIJIEBOMIBI,
OpraHMYeCcKMe KHCJOTHI, 0OeJIKOBBIE BEIIeCTBA W MHHEPAJIbHEIE COJIH.
B Mmezne ects BuramuHbl. Bece 9TO mesaeT menq He TOABKO BKYCHBIM, HO
H JiedeOHBIM HPOAYKTOM. HacTo MeJ HAa3BIBAIOT 3JHMKCHPOM MOJIOZOC-
Tu. WsBecrHBn maremaruk Iludarop, mosxupmmii go 90 mer, mucas,
uro, He OyAb Mena, OH He JOCTHT GbI 3TOro BO3pacTa.

Auerk ¢ Menom

Puc. 49. MN4ennHbiA coT

- o p—
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Cpeau BCEeANHBIX KUBOTHBIX BBHIENAETCH
Oypsiii MeaBeasb (puc. 50). Om GvicTpo Gera-
er, XOTA OOJNBINON W HEYKJIIMKHU Ha BUJI.
Measeas MOKeT AOTHATH OJIeHs, IIOMMATh
pei0y. Hapazay ¢ aTUM KOPMOM €My CIIYiKaT
Aroasl, opexu, Men. Ha 3umy, Korga emy
TPYAHO MPOKOPMHUTHCS, MeABeJb 3ajieraeT B
OepJory.

K KpymHBIM XUIIHBIM OTHOCHUTCS Tenapi.
OH oOuTaeT Ha PAaBHUHHBIX HPOCTPAHCTBAX
Adpurku. Y remapaa AJIUHHBIE U CHJILHBIE
HOTM, W OH XOPOIIO HpucmocobieH K ObICT-
pomy Oery. IloOpiuy OH moaKapayJuBaeT, a
3aTeM IIpecjieyeT, PpasBHBasg NIPH B3TOM
OrpOMHYIO cKoOpocTs mo 112—115 xm/u,
pasrousasick 3a 2 ¢ no 75 km/u (puc. 51).

Puc. 50. Bypbii Megsenb

Puc. 51. Tenapg Ha oxote




R A LW AEN W G 0 R LW N W R

§18. AbIXAHME PACTEHMM M XXUBOTHDIX

Bcem JKUBBIM OpraHM3MaM AJIA HKH3-
HeJeATeIbHOCTH HeoOXogmma SHEp-
rud. PacTeHuA ¥ JKUBOTHEIE IIOJIY-
YalT ee B IIPOIlecCe IBIXaHWA.

Ber mHOro pas Habamomanu, Kak
ropsaT ApOBa B KOCTPE MJIH IeUYKe.
IIpn ropenmnu BeIfeasieTcss GoOJBIIIOE
KOJIMYECTBO DHEPTHHM B BHJAE TeIJa
u ceera. Orkyzna ona 6eperca? Ilpu
TOPEHHH OpraHWYeCKHe BellecTBa
B3aMMOIENCTBYIOT ¢ KHcaopomoM. Cilo;KHBIE OpraHMUYECKHE BeIllecTBa
pacnamamoTea Ha 6GoJsiee mpocThie. A CBeTOBAas 9HEPrus, KoTopas ObLia
HMCIIOJIb30BAHA PACTeHUAMH B IIpoliecce (hoTocHMHTE3a A 00pasoBaHUA
OpraHmYecKuX BEIIecTB, 0CBOOOIKIaeTcA B BHUAE TEIJIa M CBETA.

Topenue cxomso ¢ ApixanueMm. Ho ropeHue mporekaeTr oueHb OYpPHO,
C BBIJeJIeHHeM OO0JIBIIOr0 KOJIMYecTBa dHepruw. lIpwm ApIXxaHWW pasiio-
JKeHHe OpPraHWYEeCKHX BeIeCTB IPOMCXOMUT IIOCTEIIEHHO, B HECKOJLKO
aranoB. Ha kasKJoM srame BbIAesseTcA HeGONbIIOE KOJHUYECTBO HEP-
I'M¥, KOTOPYIO OPTAHH3M HCIIOJIL3YeT Ha Pas3jHYHbIE IPOIECCHl JKU3HEe-
JesarenpHocTH. Takmm obOpasoM, ABIXaHHWE — IIPOILECC, B XOJEe KOTOPO-
T0 ’KMBbI€ OPraHM3MBI IOTJIOIIAIOT U3 OKPYJKAIOmedl CpeAbl KMUCJIOPOJ ¢
BBIJEJIAIOT YIJIEKHUCIBIA ras. DTOT IIPOIeCC MPOTEKAET C BhIAEJIEHUEM
9HEpPruH. Y PasHbIX OPraHM3MOB JbIXaHWE OCYIIECTBJIAETCA IO-PasHOMY.

Oeixanne KUBOTHBIX. OXHOKIETOYHBIE OPraHW3MEI, IPHUMHATHUBHBIE
MHOTOKJIETOUHBIE (I'yOKH, KHUIIEYHOIIOJOCTHEIE), PAJN YepBel ABIMIAT, II0-
rJI0INAas KHCJIOPOJ M3 BO3AyXa MM BOJABI BCeH IOBEPXHOCTHIO Teja. 3a
cueT IbIXaHMA Uepe3 KOy obecmeumBaerca okoao 50% rasoobmena y
0ONBIIMHCTBA 3€MHOBOJHEIX.

C ycioxHeHHMEM CTPOEHMs OpraHM3Ma y PasHBIX TI'PYIN $KUBOTHBIX
MOSBJISIOTCS CIIEUAJILHBIE OPraHbl AbIxaHusA (puc. 52): xadpsl (y 00yb-
IMIWHCTBA BOJAHBIX 0OECIIO3BOHOYHBIX, PbHIO, JHYHWHOK 3€MHOBOJHBIX);
Tpaxe:n (y HaceKOMEIX); Jerkme (y Has3eMHBIX MOJUIIOCKOB, 3€MHOBO/I-
HBIX, IIPECMBIKAIOIUXCH, MTHI ¥ MJIEKOIHUTAIOIINX).

Jpixanue pacTeHMii. Y pacTeHHH AbIXaHHe TaKyke obecmeduuBaeT
IoTPeOHOCTH BCeX TKaHEW M KJIEeTOK B Kucjaopone. Haubonee mHTEeHCHB-
HO JBIIIAT PACTYIIHE OPTraHbl PACTeHHUHA, OYeHb cjJado — cyxue ceMeHa.
CroenpanbHBIX OPTraHOB JBIXaHWUA Yy PACTEHUs HeT. Y BBICIIMX pacTeHUN
BEAYVIIYIO POJIb B razoobMeHe HUTrpail0T yCTHHIIA B KOXKHIE JINCTHEB
M 3eJIeHBIX cTefjiedl W 9YedyeBMUYKM IIPOOKOBOro cJjios Kopel (puc. 53).
Y KpPYHOHBIX paCTEHHMH MeKJY PbLIXJIO PACHOJIOXKEHHBIMH KJETKaMHU

4. Kakoi ras npu AbiXxaHum Morno-
LLI@eTcs, a Kakow BbloenaeTca?

2. Kakown ras nopnepxmueaer rope-
Hue?

2. Kakow npouecc HasbiBaloT (oTo-
CUHTE30M?
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XXU3HEAEATE/IBHOCTb OPFAHV3MOB

LLH

6

Puc. 52. OpraHbl ObiXaHWA XUBOTHbLIX:
a — xabpbl pbib; 6 — Tpaxem HacekoMblX; B — NErkue 3eMHOBOAHbIX

MMEIOTCA BO3AYIIHBIE IPOCTPaHCTBA
(MEXKJIETHHUKH), U3 KOTOPBIX KHCJIIO-
PO TOCTYMAeT B KJIETKH.

OcHOBHafg 4YacTh HEpPruu, obpa-
3ylomieiica IpH ABIXaHWH, HCIOJb-
3yeTcs pacTeHHeM Ha IIPOIecChHl
KU3HEeATEJbHOCTH, a HeboJablnad
YacTh BBIeNAeTCA B BHIe TeIJja. a 6
HagzemHasa 9acTh pacTeHHA OKDPY-
eHa BosayxoMm. Tpyasee mpuxo- pyc 53. Ycrbuua (a), yedesnika (6)
OUTCA KOPHAM, TaK KakK B IIOYBE B
IBa pasa MEHbIIIEe KHCJIOopoza. I1103TOMy B pacTEeHHeBOJCTBE HCIIOJIbL3Y-
JOT Pa3jIMyHBIe IPUEMBI, YAyUYIIAoIue AbIxanue KopHeil. CnenuaisHbI-
MM KYJBTHUBATOPAMM IIOYBY PBIXJISAT ¥ YBEJIWYMBAIOT IIPUTOK BO3AYXA K
KOPHSM.

Kakon npouecc HasblBaloT AblxaHuem? . AbixaHue. o
B 4eM COCTOMT 3Ha4yeHue AbiXxaHus? XKabpei.

Tpaxen.
Kakue opraHbl AbIxaHWsi KMBOTHbLIX Bbl 3HaeTe? Jlerkue.
Kak MOXHO [0Ka3aTb, YTO pacTeHus Abilat? Yerbunya.

YeyeBuykm.

ITouemy Ha cBeTy y pacTeHHW#l TPYAHO 00HAPYKUTD
IPOIECC ABIXaHUA?
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HbixaHne pacteHnt i XUBOTHbIX

Mos naGoparopus

@ 3uUMO# TOAO JNBJOM B IPECHBIX BOJOEMaX YacTO He XBaTaer
KHCJIOPOZA M II0ATOMY IPOMCXOAAT 3aMOpbl pbiObl. YTOOEBI
nsberxaTs 9TOro, JIOAW BO JBAY JAeJaloT NpopyOM WM 3aKadyuBaioT
BO3AYX C IIOMOIIBI HACOCOB.

Yﬁeﬂ,HTLCH B TOM, 4TO pacTeHHMsd ALIINAT, BaAM IIOMOI'YT HECJIOM-
HbI€ OIIBITHI.

OneiT 1. B 1Ba OAMHAKOBBIX COCYZa HAJIHUIHM BOAY, B KOTOPOHM pacT-
BOPEHO HeDOJBIIOe KOJHNYECTBO MHHEPAJbHBIX BEIEeCTB, HEOOXOAUMBIX
pacTeHuIo. B KaKAblid COCYJ IMOrPY3HJIN KOPHAMHK B PACTBOP IIPOPOCT-
KU (pbaconu, 6000B MaM ropoxa M 3aKkpenunam ux. PacrBop B ogHOM H3
COCYIOB e3XeIHEBHO HACHIIIAJIH BO3AYXOM C IIOMOIIBLIO IIYJIbBEPH3ATO-
pa. Opyroi cocya IIOTHO BaKPBLIM KPBIIIKOH TaK, 4TOOBI B HEro He
NPOHUKAJ BO3AYyX. PacTeHHUs BO BTOPOM COCYJe dYepe3 HEeKOTOopoe
Bpems morubsu. CaenadiTe BHIBOL O NpuduuHe rubeiu pacTeHU.

Oneir 2. Ha nuo GaHkW HajeiiTe BOAY M HACBIIBTE 10 '/, €e BBI-
COTBI IPOPacCTAOMIUNX CEeMAH ropoxa, (acomm MM IIIeHWIsl. BaHKY
IIJIOTHO 3aKpoiiTe KpBIIIKOM. B Apyrymo 6aHKY HACBIIBTE TaKoe JKe
KonuuyecTBO cyxux ceMaH. O0e GaHKH JAeprKHUTe MNpPH TeMIleparype
20—25°C.

Yepes CYTKH OMYyCTUTE B 00e GaHKH ropAlNyio JIy4uHKY. O0BACHHU-
Te, mMouemMy B 0OaHKe C CYXMMM CeMeHaMH Jy4duHKa OyaeT HeKOTOpoe
BpeMs TOpeTh, a B OaHKe C IPOpPacCTAIIMMH CeMEeHaMH JY4HMHKA
cpagy moracser. Cpena¥itTe BBIBOA M3 ONIBITA.

Yc.momnn're OIIBIT: IIOCTaBbTE OJHY 6am{y C IIpopacTapIiuMKi ceMe-
HaM# B XOJOAWJIBHHUK, 4 APYIrYyI0 — B TeIJIOe MecTo. depes OAWH-ABA
AHA BHECHTE B DaHKH C IIpopacrTaluiuMil CeMeHaMu TJIeINHe JIYIHH-
Ku. B kakoii OaHKe Jy4YHMHKa moracHer u modemy? PacTeHMs AbIIIAT
0oJiee MHTEHCUBHO B TeIlJIOM MecTe. Ho TJIaBHBIM YCJIOBHEM AbIXaHUA
ABJIAETCA HaJIMYpe KHCJI0poda B BO3AYVXe.
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Kak yejioBeK HCIOJb3yeT 3HAHHA O IBIXaHUM DPACTEHHII B CBoOeil
pearenbHocTn? YTo0OBI COXpaHUTH CeMeHa B 3epHOXpaHmauIax (aJe-
BaTopax), HeoOXoAWMO 3aKJagbIBATh Ha XpPaHEHHE CyXHe CeMeHa.
Ilomeimenne cjeayeT HPOBETPHBATHL, 4YTOOBI K ceMeHaM IIOCTOSSHHO
IOCTYIAJ CBEXHK BO3AyX. Il03TOMYy B 3€pHOXPAHMJIMINAX, HMOMUMO
€CTeCTBEeHHOH BEHTHJIAINM 4Yepe3 OKHA W JABepb, HPOBOLAT BEHTHJIH-
pOBaHUE ¢ IMOMOIIbIO 3JEKTPOHNPHUOOPOB, UTO MO3BOJAET COXPAHHUTH
3€pPHO B TeYeHHE pdAja JeT.

JBIXaHWIO JUCTHEB IPENATCTBYET CJIOH IBLIHN, KOTOPBIA ocenaer Ha
HUX W3 Bo3ayxa. TBepabie MenbYaWInye YacTHUIBI 3aKPHIBAIOT YCTHHUIA
¥ MeNIamT IMOCTYIIEHWI0 BO3AyXa BHYTPH jucra. [losToMy KOMHATHBIE
pacTeHus ciefyeT NePHOAMYECKH OUYHUINATE OT IBLIH.

OrpuuarejibHOE BO3JeHCTBMEe HA pacTeHUs OKasbiBAIOT U BpeJHBIE
IpUMecH B BO3[yXe — DpEe3yabTAT BHIOPOCOB IPOMBINIJIEHHBIX Ipen-
npusatTuii. Bor mouemy mpu o3esieHEHUH TOPOJOB U HaceJeHHBIX NMYyHK-
TOB BBICAXKHBAIOT PACTEHHs, YCTOWUYUBLIE K BPEAHLIM BeIeCTBAM U
zanblJlIeHHOCTH BOo3ayxa (pumc. 54). Taxumu cBoiicrBaMu 006sazaioT
TOIIOJIb, JINMA, JKeJTad akanusa, AyO0 U HeKOTOophble Apyrue pacTeHuHd.

Puc. 54. O3eneHeHue
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§19. NEPEABMXEHME BELLECTB Y PACTEHMM

B Ka)XIoM KMBOM OpraHusmMe o00s-
3aTeJIbHO NIPOMUCXONUT IepelBHKe-
HH€ Pa3IMYHBIX BEIecTB (IHUTaTesIhb-
HBIX, KHCJIOPOJZA, IPOAYKTOB pacla-
na U Ap.). ¥ pacTeHH# ecTh TpaHC-
nmopTHas mpoBoasmadA cucrtema. OHa
coeHHSET pasIMYHbIE YACTH pacTe-
HuUA M obeclieymBaeT IepeHOC Be-
IIeCTB OT ONHUX YACTEH K APYIHUM.
Y HUBMHUX pacTeHUN — BOAOPOCJIEeN — HeT TKaHel W BellecTBa Ie-
PeABUraloTCsa W3 OAHOM KJIETKH B APYr'yI0. ¥ BBICIINX DacTeHHWiIl Boja,
MHHepaJbHble U OpPraHHYeCKHUe BellleCTBa IIepPelBUralTCA II0 MPOBOA-
MM TKaHAM (puc. 9595).

4. VI3 Kakux BeLlecTB COCTOAT opra-
HWU3MbI?

2, Kakue seulectea nepensuralorcs
o PacTUTenbHOMY OpraHu3mMy?

) CutoeuaHas
Tpybka

Cocyn

Puc. 55. CxeMa nepeaBuXeHWs MUHepanbHbIX W
OpraHv4ecknx BeulecTB NO PacTeHuIo



R LW N P W G D R LW N W
XKUBHEOEATENIBHOCTE OPTAHU3MOB

Hsnec'rﬂo, gTO KOPHH cHabkKaIoT pacTreHue BO,EEOf:I U MHMHepaJbHBEIMHA
BemrecTBamMu. A JIMCTbs, B CBOIO OdYepelb, 0DecrmedmMBaOT KOPHH oOpra-
HHUYeCKHMHM BellecTBaMH, KOTODEIe 06pasy10'rca B IIpoIriecce (I)OTOCHHTE‘
3a. Kak xe IIPOMCXOOHUT IlepelBHMEeHHe Be]’.'LIECTB?

Boja m MuHepanbHBIE BeIleCcTBAa IIepeJBUTralOTCA IO cocylam, KOTO-
PbIe HAYHMHAKTCA B KOpPpHEe, TAHYTCA 4Yepes crebesib B JIUCT H JOXO0OAT
no ramxpoun ero kiaerku. Cocyasl — AJIHMHHEBEIE TPYOKH, IPEACTABIAO-
muye cob0oi MepTBEHIE KJETKH, IOIEepPeUHBIe IepPeropoAKMU MexKAy KOTO-
PBIMH PACTBOPUJIINCEH.

Opranndeckue BelecTBa 00pa3yloTcsaA B JUCTBAX U IePeIBUTAIOTCHA
B JIpyTHe OpraHbl — KOPHH, IIBETKH, IJIOABI 10 CUTOBUAHBIM TPyOKaM.
CHTOBH}.‘[IILI& prﬁl{‘.l{ — JM{HBEBI€ BBITAHYTBHIE KJIeETKH, IOIIepeYHble Iie-
PEeropofiKku KOTOPBIX IIPOHM3aHBI Mejb4dammumyu mopamu. CUTOBUIAHEIE
TPYOKM pPAaCIIOJIOKEHBI B KOpe — € BHYTPeHHeH CTODPOHHI.

He Bce opramnueckmue BeliecTBa, o0pasyemble B mpolecce (GoTocHH-
Te3a, MHMCHOOJB3YVIOTCA OJid MH3HeledTeJIbHOCTH pacTeHHdA. YacTs opra-
HHUYEeCKHX BellecTB OTKJaJAbIBaeTCd B 3aliac. Y INOIeHHMUIIbI, OBCA M DPHH
OpragsvyecKHe BellleCTBa OTKJIAaABIBEAKTCHA B CeMeHaxX, ¥ MOPDKOBH, CBEK-
JBl U peguca — B KODHENJIOAax, yV JaHABINIA U NbIped — B KODHEBH-
max. B cemMeHax opraHuYecKHe BellecTBa CJHYMKAT AJIA NUTAHUA pas-
BHUBaAWIErocda s3apojbillla, a HaKOIJIEHHBIE B BeTBAX, KOPDHeBHIIAX,
JYKOBHIOAX MCIOJB3YVIOTCA IOJIA 06p3303anna HOBBIX OpPIraHOB.

Kakoe 3Ha4eHWe MmeeT nepedsuiKeHue BeLlecTs . ﬂposo,aﬂmue o

B XXU3HEALATENBHOCT PACTUTENBHOTO OpraH13mMa? TKaHy.

CpaBHWTe NyTV NepefBIKeHMs N0 pacTeHuio MuHe- | COCYAbI.

parbHbIX ¥ OpraHMYeckux BeLLecTs. CurosnaHbie
TPpy6KMN.

Kakoe 3Ha4eHue UMEeT OTNoXeHue OopraHu4ecknx Be-
Lecrs B 3anac?

Kak MOXKHO CIACTH JEPEBO, y KOTOPOTO IOBDEXKAEHa
‘Kopa? =5
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Mos naGoparopus

® Onsir 1. Cpesanu mober JUOBI U IIOMECTHJIH €r0 B BOAY, ITOJI-
KpalleHHyIo yepHuiaamu (puc. 56, a). Uepes uerkipe OHA creJa-
JIA IonepedHbId cpe3 crebasa. Ha cpese xopomio ObLIM BHUAHBI OKpa-
IeHHbIe BOJIOKHA — ApEeBeCHHa, B KOTOpPOH Haxoxsarcsa cocyibl. Cue-
JlaiiTe BBIBOJ O IIePeABHMKEHHH BOJABLI C PACTBOPEHHBIMM B Hell MHHEe-
PalbHBEIMHA BEIECTBAMH II0 PACTEHHIO.

Ecau B mOZKpAIIEHHYIO BOJAY MOMECTHUTh BETOUKY KOMHATHOTO pac-
TeHHA Oajb3aMHHA, TO MOYKHO YBHAETh, KaK BOJA MOZHMMAaeTCd IIO
cTebii0 B JHCTHA, OKpalluBasg UX KuIku (puc. 56, 0).

OpesecuHa

a

Puc. 56. NMepefBiukeHvie BewecTs no nobery pacreHus

G’) OmneiT 2. BeIpeXbTe KOJIBIIO ¢ BEPXHEro
CcI0si KOpPBI ApeBecHOU BeTKH. [locTaBb-
Te BETKY B BoAy. Uepes3 HEKOTOpPOe BpeMdA HAL
BBIPE30M 00pasyeTcs HaIlJbIB. JTO CKOILJIIEHHE
OPraHUYeCKUX BEIeCTB, KOTOPBIe HE MOTYT
IIEPEeMEeCTUTHCH BHU3 Yepe3 Cpe3aHHOe KOJbBII0
KOopel. M3 HamiaelBa pasBUBAIOTCA IPHAATOY-
HBIe KOpHH (puc. 57).

O ueM CBH/ETEJLCTBYET NAaHHBIA ONBIT?
CrhenaiiTe BBEIBOJ.

Puc. 57. O6pasosaHue
HannbiBa Ha BETKe nocne
KOMNbLIEBOW BbIPE3KWN KOPbI
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CTBOJIBI CHADPYXHU IOKPBITHL KODOii,
KOTOpasd BamullaeT MX OT HCIapeHusd,
meperpeBa, BBIMED3aHUA, O0KOTOB COJI-
HEYHBIMH JIyJYaM{, IPOHHKHOBEHHA
BPeIHBIX MHUKpOOpPranuamMoB. Ha cTBO-
Jlax CTaphIX AepeBbeB 0epesbl, OCHHBI,
OJIBXYM MEepPTBBIE TKAHU KOPBI He CIOCO0-
Hbl pPACTATHBATBCI W YacTO 00pasyioT
TPEIINHEI.

Yepea 9TH TpeIIMHBEI BHYTPH CTBOJA
IIPOHUKAIOT CIOpbI OakTepuii u rpubos,
BBIBBIBAA IOBpEXKJeHHe U rubenb nepe-
Ba. BosbIION Bpes JIeCHOMY XO3SHCTBY
NpuYUHAET rpub-TpyToBuK (puc. 58).
IInTadgcs cokaMu AepeBa, OH paspyllaer

ApPEeBECUHY, Jejiad ee XPYOKOU B JIOM- Puc. 58. Tpnb-TpyTOBMK Ha
Kou. 9TO NpUBOAUT K rubenm gepesa. nepese

Cpeny TPYTOBHUKOB IIMPOKO PACIpoO-
crpaHeH rpub — HacroAmui TpyToBuK. OH pasBHBaeTCsa HA MEPTBOM

JApeBecruHE Oepesbl, OCHHBI, 0JbXH. Ero IJIOZOBBIE TeJd NPUKPEILIAIOT-
CA K CTBOJIAM JEpPEeBBbEB IIMPOKHM OCHOBAHHEM M MMEIOT KOMBITOOOpas-
uyio dopmy. OHE xkuByT 12—15 jer, mocruras no 1 M B auamerpe u
maccel go 10 xr. Ha HuMI)KHe!l cTOpOHe IJIOHOBBIX Tes, B Tpyboukax,
co3peBaT cmnopbl. OHM NPOHMKAIOT B AEPEBO 4Yepe3 pas3JuuHbIe II0-
BPEXIEHHA: TPEIIWHLI, IIOJOMKH BETBEH W AP. OTH IPUOBI MOTYT IMOP-
THATH 3arOTOBJEHHYIO APEBECHHY W Jaj)Ke JepeBAHHBIE IIOCTPOMKH.

Hekoropble TpyTOBHKM, HanpuMmep Oepes3oBnlit rpud, obpasyioT Ha
CTBOJIAX JKMUBBLIX Oepes HapocThl (uary). Yara umcmoJsbsyercss B Ha-
pPoAHOII MenuIlEHe elle co BpemeH Bnagumupa Monomaxa. Oma obxa-
aaet upornsom}cnann'renbnmm, TOHUBUDPYIOIIUM U 00JIeYTONSIONIIM
peiictBueM. IloaToMy 3aroraBimBaeTCd KaK JIEKAPDCTBEHHOE ChIphbe (M3
Hee moay4yaloT npenapar Oedyrrun). B Cubupu yary uUcCHosib3yiOT Kak
3aMEHHATeNb 4Jasd.

Cpeau TPYTOBHKOB €CTh U ChefoOHbIe rpubbl. OHM 00pasyloT MAr-
KHe ApPKO-OpaHJKeBhle OJHOJIETHHE IIJIOZOBBIE TejJa Ha CTBOJAX JIHCT-
BEHHBLIX JE€peBbeB. OTH I'PHUOLI pacIojaralwTcsa APYr HAX ApPyrom 00b-
IIUMU TPYHIAMUA U C'heIO0OHBI TOJBKO B MOJIOAOM Boazpacre. Ilinomossie
TeJla MHOTMX TPYTOBHKOB HCIIOJB3VIOT AJs PasINYHBIX IIOJENIOK: IIOJ-
CTABOK, Ba3. BrICymIeHHBIE TPYTOBHKH B CBOE€ BPEMS BMECTE C OUHH-
BOM IPUMEHSJINUCH IJIA PasKUTraHUA OTHH.
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§20. NEPEABM)XEHME BELECTB VY YXMBOTHbIX

. - YV OZHOKJIETOUYHBIX XMBOTHBIX, HAa-
BCMOMHWUTE : : npumep y ameObl OOBIKHOBEHHOMH,
4. U3 Kakux BeLLeCTB COCTOAT KNeT- uHQY30pUHU-TY(ensKH, IepeHocy Be-
KiA? HIeCTB CIIOCOOCTBYEeT IIOCTOAHHOE
2. Kak BeujecTsa nocTynaior B Knet- ABUEEHNE HUTOILIASMEL,
Ku? KeTKH MHOTOKJETOUYHBIX IKH-
BOTHBIX IIOJYYalOT BCe HeoOXoam-
MbI€ [AJIfA KHU3HH BEIIEeCTBA M3 OMBI-
BalOIle WX TKAaHEBOM JKUIKOCTH. ¥ YepBeil, HACEKOMBIX H JAPYTLHX
0eCIIO3BOHOYHBIX JKHBOTHBIX 3Ta JKHIKOCTHE HUPKYJHPYET II0 BCEMY
Tesy U HasbiBaeTcsa remoaumboit. Camasi coBepilleHHAasi CHCTeMa Iepe-
HOCa BeImIeCcTBE — KpoBeHocHas. OHa ecTh Y MHOTHX >XHBOTHBIX.

Y M03BOHOYHBIX XHMBOTHBIX OT TKAaHEBOH MKHUIKOCTH OTAeJideTcs
KpoBs. OHa OBHUIKETCH IO KPOBEHOCHBIM COCYXAM M CIAYIKHUT IOCPELHU-
KOM MeX/Jy TKaHeBOM KHAKOCTBIO M BHeIIHell cpenoil. KpoBb Hempe-
PBLIBHO IIPHMHOCHUT KaKAOM JKUBOM KJETKE KHMCJIOPOA M IIHMTATeJIbHBIE Be-
IIeCTBa, a4 VHOCUT 00pasymiolnuecs B KJIETKaX YIJIEKHCJBIA ras, M3JIHII-
KW BOJBI, HEHY KHBIE MPOAYKTEI 0OMeHa BeNIecTEB.

. KpoBb I0O3BOHOUHBIX KHMBOTHBIX, B TOM YHCJe M YeJOBEKa, COCTOUT
M3 JKHIKOW KPOBAHOHM IIJIA3MBlI M HaXOAAIIHXCA B Heil (OpPMeHHBIX

JlenkoumnTbl

Spmpoumu TpomBouuThl

Puc. 59. MNna3Ma 1 (HOpMEHHbIE 3N1EMEHTbI KPOBK
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BJIEMEHTOB: 3pumpoyumos, mpomboyumose u Jaeitkoyumos (puc. 59).
OPUTPOIHUTHI YYACTBYIOT B NIPOIlECCe ABIXaHUA, KPACHBIM IBET UM IIPH-
JaeT Keyiezocojep:kaniuii 6enok remoraobud. OH yuacTByeT B IepeHoce
KHcaopoaa. JIeHKOIUTEL BEINOJHAIT B OPraHU3Me KUBOTHBIX U YeJoBe-
Ka 3aluTHbIe (QYHKIHUH, YHAYTOKAs HPOHHKIINX B OPraHu3M OakTe-
PHH B BUPYCOB.

Y KHBOTHBIX remMoiuMda ¥ KDPOBb ABJISAIOTCS OCHOBHBIMH IIepeHOC-
YUKaMM ITATATEJBbHBIX BEIIECTB M KHCJIOPOJa, a4 TaKyKe CPeACTBOM yaa-
JeHUus W3 OpraHmM3Ma NPOAYKTOB oOMeHa. [BHIKeHME reMOJUMMBI U
KPOBH IO cocyzaM obecredynBaeT CIEIHAaJNBLHBIA opran — cepaue. OnHo
paboTaeT Kak Hacoc.

¥ nosxzpesBoro 4yepss (PYHKIUMM CepP/Ila BHIIOJHAIT HECKOJBKO TOJC-
THIX KOJIBIIEBBIX COCY/ZOB, DacIIOJIOJKEHHBIX B INepeaHeill 4acTu Tela.
Y HaCeKOMBIX CIIMHHOM COCYJ pasje-
neH Ha Kamepel. OH coobmiaercs c¢  Ilpasoe
IIOJIOCTHIO TeJjia Yepe3 OTBEePCTHUSA C JpeAceRMe
KJalmaHaMH, KOTOPbIe NIPOIYCKAaIOT
KPOBb TOJBKO B OZHOM HAaIpaBJje-
HUU (BHEpEeA) U 3aKPBIBAIOTCA IPH
o0paTHOM ABHUIKEHHWH KDPOBH.

PriObI MMeIOT cepile, cocTosee
U3 ABYX MBIIIeYHBIX Kamep. OHH 1o
oyepend COKpPAIIAOTCA U C CHJIOH
TIIPOrOHAIOT KPOBb K JKabpam.

IITuner u 3Bepu uMelT OoJee

JleBoe
npeacepave

Mpasbiin JeBblin
CJIOJKHOe cep/jle, cOoCTodAllee M3 4Ye- XKenyooyek Xenyaoyek
THIPEX KaMep — JABYX TpeJcepauil u
ABYX JKeNyAo4ukoB (puc. 60). Puc. 60. CTpoeHue cepaLa

M3 Yero coctouT KpoBeb? . lemonumdga. 0
Kposs.

Kakue (yHKUWW BbINONHAET KPOBb?

Cepauye.
KakoBO 3HayeHwe cepala B TpaHCNopTe BeWeCTB Yy KPOBEHOCHble
KUBOTHbBIX? cocyabl.

‘pacreHmit u

NMOAYMAWMTE! B (VST
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§21 BbIQENEHME — HEOBXO4WUMOE YCNOBME
° OBNMEHA BELLECTB

OpFaHH3MH B IIpoliecce #FHU3HededA-

1. Kak pacreHus yoansior HeHyx- TEJIBHOCTH 00pAasyioT KOHEUYHBIE IIPO-
Hble BellecTsa? AYKTBI 0OMEeHa, KOTODBIE BBIAEIAIOT-
2, Kak ypansiotca HeHy>xHble npo- cA B OKpy:kamoiyio cpeny. OcBobox-
AYKTbl  XKM3HEAEeATeNbHOCTM Y JeHre OT HHUX HAas3bIBalOT BbIJEJeHH-

KUBOTHbIX? em. Y pacreHuii M rpudOB, B OTJIAYHE

OT 3KWBOTHBIX, HET CIENWaJbHOU BBI-

OeJUTeJIbHON cucreMsbl. IIpoayKThI
obMeHa y HUX MOTyT HaKallIUBaThCA B KJeTKax U opraHax. Hampuwmep,
IUIOZOBBIE TeJla CTAPBIX LLIAIOYHBIX pubOB comep:;KaT AJOBUThHLIE Bellle-
CTBa, MO3TOMY HX HEJIb3s YIOTPEOJATH B IIHIILY.

¥ pacreHM# IpPOAYKTHI O0OMeHa BellleCTB HAKANJIMWBAIOTCA B BaKyo-
JAX KJIETOK, B CIEIHAJbHEIX XPAaHUJIHUIIAX, HAIIDHMED B CMOJAHBIX XO-
Jax y XBOWHBIX, MJIEYHBIX XO0[aX y OAYBAHUYHMKA U MOJOYas. ¥ MHOIO-
JIETHUX PACTeHW# OHM HaKAaIlJIMBAIOTCA B KOpe, MHOTAA B JpPEBECHHE.
YpaneHue DPOAYVKTOB JKUBHEAESATEJIBHOCTH YV PACTEHHI IPOHCXOLHUT 4e-
pe3 KOPHH M ONABIINE JHCThs. ¥ CTAHOBJIEHO, YTO K OCEHH B KJIETKAX
JIACTHEB HAKAILJIMBAIOTCS BPEAHBIE IJIf PACTEHUSA BEIeCTBa, KOTOPBIE
VAANAITCA U3 pacTeHHA BMeCTe C ONaJaloINMHU JIHUCTHLAMU.

Yepes ycThULIA M YEeUEBHUYKM KOPHI, Hanpumep Oepesbl, U3 pacTeHHUA
ymansiercs YIJIEKHMCJBINA ras (cMm. puc. 53).

BrieneHne caxapoB y pacTeHHMH OCYINECTBIAETCA CIEIUaJbHBIMUA
00pasoBaHUAMU — HeKmMapHuKamu. Y GOJBIINHCTBA DACTEHUN OHU Ha-
XOAATCSA B IIBETKAaX, a Y HEKOTOPBIX — HAa crebasax u aucThbax. Hex-
Tap obsagaer OAKTEPUIIMAHLEIMU CBOMCTBAMM M 3allUIIaeT 3aBA3b IBET-
K& OT MUKpoOpraHmaMoB. K ToOMy Ke HeKTap HapsAAy C OKpalleHHBIM
BEHUMKOM M apOMATOM IIBETKOB SBJISETCH BaXHBIM IIPHCIIOCODJIEHHEM
AJsl TPUBJIEUEHUS HACEKOMBIX, OCYIIECTBISIOIINX HEePEeKPECTHOE OIIbI-
JeHune.

Yepes crnenuaJibHBIE }KeJe3bl pacTeHUW B aTMoc(epy BbIAEJAI0TCH
JleTydye BellecTBa, B ToM uymciie ahupHble Maciaa. K adupoMacanaHbIM
pacTeHUsM OTHOCATCH IEJaproHuA, MATa, MeJucca, sBKaaunTt. Muorue
W3 HHAX MCIOJB3VIOTCA B JEKAPCTBEHHBIX IEJNAX, a TaKiKe IJs apoMa-
TH3AIUY [OPOAYKTOB, M3TOTOBJIEHNA Nap@IOMepHON IIPOAYKILUH.

Onapinpe JIHCTHS PACTEHHIN COHEpPIKAT HEOPraHMUYeCcKHe WU OpraHu-
YecKHe BeI[ecTBAa U IPEJCTaBIAAT co00it oueHb 1eHHOe yaoopenue. Ilo-
3TOMY CAJOBOJLI 3aKJIaALIBAIOT JIUCTHA B KOMIIOCTHBEIe Kyuu. Biaroga-
pA OIABIIMM JIMCTHAM I[IOYBA B JIleCy eXKeroaHo oboramiaercs IeperHo-
eM. Bor mouemy WX He HaAO Kedyb. BmoJHe HNOHATHO, 4TO cOop omnas-

-



R LW AE @ P W G 0 R LW N W
XKW3HEOEATENIbHOCTE OPFAHU3MOB

WX JIUCTBEB MU BOOOINe yAajieHVe JIECHOM MOACTHUJIKM B JIecy OTpHIa-
TEJIbHO CKa3bIBAIOTCA HA JKHU3HHU [IEPEBBLEB.

B ropozax, rze mouBa M BOSAYX 3arpPA3HEHBI BBIXJIOMHBIMHA I'a3aMu
aBTomMoOuel, BbIOpOCAMH IIPOMBIIIJIEHHBIX IIPEANPUATHI, B JIMCTHAX
HaKalJIMBAIOTCSA SAOBUTHIE BellecTBa. 1109TOMY MX HeIb3s MCIIOJbL30-
BaTh JJIA IPUTOTOBJIEHWS KOMIIOCTa, & IMOYBY CJEeAYeT PeryaapHO ymoo-
PATE.

¥ KMBOTHBIX B Ipollecce oO0MeHAa BeIeCTB TAKKe 00pasyloTcs Bpe-
HbIE€ IIPOAYKTEI KU3HEAEeATeIbHOCTH, KOTOPbIE YIAJAIOTCH BO BHEIIHIOK
cpeny. ¥ rUApbI, MeAy3hl IPOAYKTHI OOMeHa yIAAaIAIOTCSA Yepes IMOBEepX-
HOCTBH TeJjia. ¥ HACEKOMBIX 9Ty (DYHKIIHMIO BEIIMOJHAKT TpyOG4yaThbie BbI-
POCTHI KHIIIEUHUKA, Uepe3 KOTOpPhle M3 IOJOCTH Teja YAaJAeTCA HKHUMI-
KOCTH C IpOAyKTaMy oOMeHa. ¥ JOKAEBOrO YepBs OpraHaMH BhIJeje-
HUS CJIY)KAT BBIAEJHATEJbHBIE TPYOOYKH — IO OJHOHW mape B KaiKIAOM
yneHUKe. Boja ¥ OPOAYKTHEI paclajga W3 MOJOCTH Teja CODHMpPAarTes C
TIIOMOIIIBI0 BOPOHKH M BBIBOAATCA IO TPYOOYKAM dUepes OTBEPCTHE Ha II0-
BEPXHOCTH TeJja.

IIpoaykTel o6MeHa y pPBIO yAAXAOTCA dYepesd Kabpbl M IOUYKH.
Y nTHn ¥ MJIEKOHNHMTAIIUX NPOAYKTHEI 00MEHA BeIecTB BBLIBOAATCH
yepe3 IOYKH, JETKHEe, KHUIIEeYHWK M IIOTOBEIE JKeje3bl. depes Jerkue
BBIBOJATCS YIVIEKHUCJBIN a3, BoJa M HEKOTOpbIe JIETY4YHEe BeIecTBa.
KuimedyHuK BBIZENSAET HEKOTOPHIE COJHM B COCTABE JKCKPEMEHTOB.
Y OonbpIIMHCTBa 3BEPEH M YeJOBEKa YacTh BPEAHBIX AJA OpPraHM3Ma Be-
IIECTB YAAJSIEeTCA BMECTE C IOTOM.

OnHaKO OCHOBHAA DOJIb B BBIJEJIHTENBHBIX IIPOLECCAX IIPUHALIEIKHAT
noykaMm. OHHM BBEIBOOAT M3 OPraHM3Ma MOYY, COAepIKAIlyi0 BOAY, COJH,
aMMHaK, MOYEBHHY WMJM MOYEBYIO KHCJIOTY. Uepes IOYKHM M3 OPraHma-
Ma yAaNATCA MHOTHE YYJKeDOJHble W SJI0BUTHIE BeIecTBa, 00pasyio-
Impecs B IIpOIlecce KM3HeNEeATeNbHOCTH WJIH IPH OPHUHATHUA JeKapCTB.

Foe y pacTeHuin HakannuBaloTcs NMpPOAyKThbl 0b- . BbigeneHue. 0
MeHa BeLllecTs? Moukn.

Kak npoucxoout BblaeneHue BpeaHbiX BeLlecTB y pac-
TEeHUA?

Kakue npopykTbl 0OMeHa BellecTB BbiAeNaloTCcs 13
OpraHM3mMa NO3BOHOYHBIX XMBOTHbIX 4epe3 fierkue,
KULLIEYHUK, MOTOBbLIE Xene3bi?
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BeigeneHmne — Heobxoaumoe ycnosue obmeHa BelecTs

Y pacreHWil BpeJHEBIE NPOAYKTHl KH3HEHEeATEJIbHOCTH YIAIAITCH
BO Bpems Jjucromnajga. Jiueromnax obbIueH V AepeBbeB U KYCTAPHHUKOB,
Hspenxa BecTpedaeTcs y TpaB, HAIIpUMep Y KpaluBbl, HejzoTporu. Mac-
COBBIM JIMCTONAJ, HNPUBOAAINNI K IIOJHOW HOTEpPe JHCTHEB, IIPOHUCXO0-
AUT Y PACTEHHUH YMEpPEeHHOrO I0sca ¢ HACTYIJIEHHEeM 3HWMbI, 4 y pac-
TeHUH cyOTPONHKOB U TPONHMKOB B 3aCYUIIJIMBBIA HEepPHOJ.

Y ZApeBecHBIX pacTeHHWH YMEDEHHBIX IIHWPOT IOATOTOBKa K JIMCTOIA-
Oy HauMHAETCHA 3aJ0JI'0 [0 HACTYILIeHHA MOpPo30B. llepex mmcromazom
JIACTBbA MEHSIOT CBOIO OKPACKY C 3€JIeHOM Ha JKeJTyl0, OPaHIKEeBYIO,
KpacHyo u ap. (puc. 61).

I9TO0 CBA3AHO C TEM, UTO K OCEHM IMPOMCXOJUT CTAPEHHE JIACTHEB.
B Bux HakaniamBamTca NPOAYKTHI OOMeHa BellecTB, pas3pyniaercs

nncronagom
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3eJIeHBIII IIUTMEHT JINCTheB — XJopodumii. Boiee croiikue mMUrMeHTHI
(kpacHBbIe, KeJaThle W Ap.) coxXpaHsioTca. OHH-TO W NPHIAIOT JTHUCTHAM
OCEeHHIOIO OKPACKy B 3TOT IEpPHOJI.

CursaioM K HACTYIUIEHUIO JIMCTOIIAMA CJHYHUT COKpAaIleHHe JJIUHBL
CBETOBOTO AHA. YCTAHOBIEHO, YTO JePeBbs BOMUM3M YIWMUYHLIX (hoHApen
COXPaHAIOT JUCThA AOJIbIIE, YeM DACTYII[HUE BAAJIU OT HUX.

OnajeHue JUCTHEB CBSBAHO C TOABJIEHUEM Y OCHOBAHHSA JHCTA OT-
JEeJIATEIBbHOTO CI0A U3 JIETKO PadbefuHAINNXCa KIeToK. [ToaTomy ma-
JKe IPU HeOOJIBIIIOM BeTpe JIMCThS omamaioT. [IpoJoiKuTeIbHOCTD JIUC-
TOmaza y PasJHYHBIX PACTEeHHWH HeOoJAWMHAaKoBas. DBepesa cOpacekiBaer
JIACTBA OKOJIO ABYX MECHIeB, JUNA U Ay6G — B TeueHHE JABYX HeJesb.
JepeBbd, pacTyuiue B OJUHOYKY MM HEOOJBIIUME TPYIIAMU, TAe OHH
IO/IBEPIKEHBl BETPY, TEPAIOT JHCThA pPaHBIIe, YeM pacTyIlue B Jecy.
JlucronazHbie epeBbA B JiecaX YMEPEHHBIX MIUPOT CTOAT 6e3 JIHCTHeB
A0 BOCBMH-JIEBATH MECHAILEB B TIOAY, BO BJa’KHBIX TPONWUYECKHUX Je-
cax — HMHOIJZA BCero HeCKOJBKO AHeH. Jlucromaa urpaer BajKHYIO DOJIb
B KHM3HH Jieca — OHNAaBIINE JIMCTbA MEPEerHUBAIOT M CJIAYIKAT XOPOIINM
yHnoOpeHueM, NpefoXpPaHSIOT KOPDHHU OT BBIMED3aHWA.

Ho He Bce pacreHms cOpachiBaiOT JUCThSA. HEKOTOPBIE COXPAHAIOT
X BCI 3UMY. JTO BEUHO3€JeHbie KYCTAPHHYKU: OPYCHHUKA, BEPECK,
KJIOKBa. Meikue, NJIOTHBIE JUCThS 3TUX pacTeHUi, caabo mcrapsio-
Iige BOAY, COXPAHAKITCHA IIOJ CHErOM.

C 3eneHBIMHA JUCTHAMH 3UMYyeT OOJLIIMHCTBO XBOWHBIX JIeDEBLEB U
KycTapHHKOB. HeKoTophie TpaBhl, HAIPHUMED 3eMJISHHUKA, KJIEBep, Yuc-
TOTEJI, TOXKE YXOAAT IOJ CHEr 3eJeHbIMH.

e

3AJAHME

OceHbio npoBeavTe HabniofeHWs B NPUPOLde 3a U3MEHeHUSMM B XWU3HWU pac-
TEHWIA: OKPAcKOW NWUCTbEB, NUCTONaAoM (Ha4ano v KoHell), co3peBaHVeM MAoA0B
M cemaH (Kakvx pacTeHuin), U3MEHEHUSMM B XU3HU XMBOTHbIX (MCHE3HOBEHVE
MypaBbeB, OT/eT MTULL).
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O0OMeH BellleCTB — OCHOBHOE CBOMCTBO Bcex opraHmamMoB. Oprasusmbl
HeIIpepbIBHO OOMEHMBAIOTCH C OKPYIKAIOIed cpeloil BellecTBAMH H
sneprueit. C mpexkpamnieHneM oOMeHa BEIeCTB NPEKPAIAaeTcss U JKU3Hb.

ITuranne — Heobxomumoe yciaoBue obmeHa BemiecTB. Ilo cmocoby mu-
TAHAS BCE OPraHM3MBI JIEJIAT Ha ABe IPYNINObI: aBTOTPO(MBI U TEeTepOTpPO-
dv1. ABTOTpOhbHEIE OPraHW3MBI 00pPA3yVIOT OpPraHUYEcCKHe BeIlecTBa U3
HEOpraHWYeCKUX C HMCHOJb30BaHWeM »Hepruu CoJNHIA WJIA SHEPru#,
0oCcBOBOKIAOIIENCA B XOJle XHUMHUECKUX peakmuii. 'ereporpodHbie 0Op-
TaHMU3Mbl IHUTAIOTCA NOTOBLIMUA OPraHWYECKHMU BeIeCTBAMH.

IeIxaHnue — mnpoliecc MOCTOSHHOrO obMeHa rasaMu (rasoobMen) mesx-
Iy OpraHu3MOM M OKpyskaloineidl cpepoii. B pesynbrare AbIXaHUA OCBO-
0ok aeTcA 9HEPTUs, 3aKJIUYEHHAs B OPraHUYeCKHX BEHIecTBaX KJETOK.
ITa SHEPrus MCIOJL3yeTcsa Ha NPOIecChl JKU3HeNeATeIbHOCTH OpPraHmu3-
Ma: OUTaHue, POCT, Pa3BUTHE, PASMHOKEHHE, NepPeJBUIKeHHEe BeIecTB.

TpaHCIIOPT BEIIECTB B OpraHu3Me O0ecIleunBaeT CBI3b MEXKIY BCEMH
opraHaM#u OpraHM3Ma U ¢ OKpysKaiome# cpepoit. TpaHcmoprHas cuc-
TEeMa PaCTeHHH NpeACTABJIeHA COCYAAMH W CHTOBHAHBIMHU TpPYOKaMMH.
VY KHBOTHBIX OCHOBHBIMH II€PEHOCUYMKAMM IIHTATEJLHBLIX BEINEeCTB H
KHCJIOPOJia ABJAITCA reMoJuMda ¥ KPOBb.

Breigenenne — 0cBOOOKAeHHE OPraHW3Ma OT BPEAHBIX HPOAYKTOB
JKUBHEAEATESbHOCTH. ¥ PACTEHWH OHU YAAJNAOTCS C OIMABIIMMH JIMCTh-
AMHA. Y JKHUBOTHBIX BBIJIeJIeHHE OCYIIECTBIAEeTCA UYepe3 IOBEPXHOCTH
Tejga, CUCTEMY BBIJEJIUTENbHBIX TpyOodek, »Xabpbl, IOYKH, JETKHe,
KHUIIeYHUK, KOMXKY.



PazmHoimenne,
POCT M pa3BuTHE
OpraHuImMoB

PasmHoXeHue — ob6asarenbHoe
CBOMCTBO NIO6GOro >XMBOro opra-
Husma. OHo obGecneunBaeTr BocCn-
pousBepeHue ce6e nNofoGHbIX U
CNOCOGCTBYET YBENIUYEHMIO Yucna
ocoben. bnarogaps pasmHoXxe-
HMIO HO CMeHy norubwmm opra-
HU3MaMm nosiensioTcs Hoeblie. Mo-
3TOMY XMU3Hb 6Guonoruueckoro
BUAG NPOAOIKAETCH COTHU M Thi-

CA4YM ner.

Bbl Y3HAETE

— 0 Ouonornyeckom 3sHaye-
HUW PasMHOXXEHINA,

— 0 pasHbIx crnocobax pas-
MHOXEHUA OpPraHM3mMoB,

— 06 0cobeHHOCTaX pocTa u
pa3BUTUS PacTEeHUr U Xu-
BOTHbIX;

— 0 Mnpuemax BblpalliyBaHus
pacTeHuii U yxoaa 3a HUMM.

Bbl HAYHYMUTECH

— npoBOAUTL HabnwooeHus
3a pPOCTOM W pasBUTUEM
pPacTeHNA N XUBOTHbIX;

— CTaBuUTb Ouonoruyeckue
SKCMEPUMEHTHI MO NpopatLu-
BAHUIO CEMSAH, WU3YYEeHWIO
BNUsHUA GHakTopoB cpesbl Ha §
POCT 1 pasBuTUE pPacTeHuin 1
OOBLACHATL WX PEe3ynbTaThbl;

— pasmMHOXaTb PaCTEHUS.
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§ 22 PASMHOXXEHME OPrAHM3IMORB,
° ErFo 3HAYMEHME

PasMHOKeHHe — 5TO BOCIPOM3Bee-
1. Kak pa3mHoxaloTca pacteHuns? Hue cebe NOXOOHBIX OpPraHU3MOB,
BajXkHOE CBOMCTBO KHBOro. PaHo
WA TO3JHO OpPraHM3MbI HOTHOAIOT:
OJTHH OT CTapOCTH, Apyrue ot 06oses-
Heil, TPETBM CTAHOBSTCS KEPTBAMHU
XUIMHAKOB. OOHAKO CO CMEpThIO
KajKkJIoro OopraHMa3Ma KHM3HB BHJOB Ha 3eMile He Impekpalmaercs. Baaro-
JapA Pa3MHOKEHWIO Ha CMEHY IIOTHOAIIUM W YMHPAIOIIAM OCOOAM II0-
SABJAIOTCA HOBBIE IOKOJEHHS OPraHW3MOB.

Ilpun pasMHOKEHHH NPOMCXOJUT YBelIWMUeHHe 4YHucia ocobeil, op-
TaHW3MBI pacceslOTCA Ha HOBBIe MecTa. PasMHOKeHHe CBA3aHO C poc-
TOM — YBEJIHYEHHWEM MACChl M pPa3MepOB W Pa3BUTHEM — BHYTPEHHU-
MH U BHEIIHHMH H3MEHEHUSIMH, KOTOPbIe IPOHUCXOASAT OT MOMEHTa
oOpasoBaHHsA OO CMEPTH OpPraHM3Ma.

Paznuuaror Oecrmoyioe U 1oJIOBOoe pasMHOKeHHe. Haubosee npeBHHH
U IpOCTO¥ cnocod pasMHOXKeHHUs — Oecnonsiii. OH OCyIIeCTBIAETCH Jie-
JIEeHWEeM, CIHOpaMHM U BereTaTUBHBIMH OpraHaMu. B 06ecmoJoM pasMHO-
SKeHHH Y4acTBYeT BCEero OJAMH opranuaMm. IIpu sToM crocobe pasMHOKe-
HHUA COXpaHAeTCSd HaAmbOJbIIee CXOACTBO IIOTOMCTBA C POAUTEIAMH.

B monoBoM pasMHOMKEHHMHM YYaCTBYIOT MYsKCKasd M JKeHCcKasda ocodw,
IPOMCXOAHUT OIIOZOTBOPEHHE — CANAHHE MYKCKOM U KEHCKOM II0JIO-
BbIX KJIETOK. II03TOMY DM IOJIOBOM Pa3MHOMKEHUH KarKIBIA OPraHU3M
HacJieaAyeT CBOMCTBAa O0OMX POXHTEJIEH.

PasMHoOMKeHMe pacTeHHil. Y PacTeHHi INHPOKO PACIPOCTPAHEHO Be-
reTaTHBHOe pasMHOkeHHe. OHO NPOHMCXOAHUT 3a CUET OTAeJeHHs Bere-

2. 410 Bbl 3HaeTe O Pa3sMHOXEHUU
KMBOTHBIX?

Puc. 62. BeretaTuBHOE pPasMHOXEHWE LIBETKOBbLIX PacTeHum
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TATUBHBIX OPraHOB MJIM WX YacTed OT MATePHHCKOTO OPraHW3Ma U pas-
BHUTHA M3 HUX HOBBIX, Jo4depHUX pacreHuil (puc. 62). Ilpu Bereratus-
HOM PAa3MHOMKEHHH HOBasg ocoO0b 00pasyercss M3 4YacTH Teja MAaTepWH-
CKOT'0 OpraHM3Ma, II09TOMY OHa HAacJIe[yeT Bce ero IpPH3HaAKH.

¥V IBETKOBBIX pacTeHHI BereTaTMBHOE Pa3sMHOYKEHHe B IPUPOJE IIPo-
MCXOAHUT € IIOMOIIBIO BCEX OPraHOB, HA KOTOPBIX 00pA3yIOTCsH MOYKH —
Oynymue moberu. BereraTWBHOe pa3MHOKEHHE ITO3BOJISET PACTEHHAM
OpIcTpee paccelAThCA W 3aHMMATh HOBBIE ILJIOINAILH.

MHuorue copHble pacTeHUsA, HANPUMED OAYBAHUYUK, HBIpEi, OcoT,
pasmHOKaioTcss BereraruBHo. C HUMH OYeHB TPYAHO Ooporbes. Boiuep-
HYB OJYBAaHYMK M3 IIOYBLI, Bbl HaBEepPHSAKA OCTABHUTE B HEH 4YacTh KOp-
HfA, U3 KOTOPOro BBIPACTET HOBOE DACTEHHE.

Hexoropble JecHBle TpaBbl PasMHOJKAIOTCHA C HOMOINBIO AJMHHBIX
KOPHEBHII[, TAK KaK CeMeHHOe DasMHOXKeHWe Yy HHUX 3aTPYAHEHO H3-3a
OTCYTCTBHA OIBLIUTENE, HepocTaTKa cBera U Ap. K Takum pacreHusim
OTHOCHUTCH JIAH/BIIII.

Y4yacTKaM#u HHTEH, OTAeJeHHeM YacTH Tejla B MecTe IPUKpeIIeHus
K TPYHTY MOI'YT PasMHOKATHLCA BOAOPOCIH. ¥ MXOB M IAIlOPOTHUKOB
MOTr'yT pa3pacTaTbCcs U OTAEIATHCS APYT OT Apyra MOJIOJAbLIe Ioberu.

Hekoropbsle pacTeHHusI: BOJOPOCJM, MXH, HNAIOPOTHHUKM — pPa3MHO-
JKalTes ¢ nmoMolnbio cuoop. Cmopa — 5TO OgHA KJETKa ¢ TOJICTOH 000-
JIOUKOI, KOTOpas 3alHIaeT e€e OT BBICHIXAHUA M MEXaHUYECKHX I10-
BPEXKIEHUM.

O6s1yHO cniop obpasyercsa mMHOro. OHM O4YeHbL MeJIKHE U JIerKue, I10-
BTOMY pPasHOCATCH BeTpoM Ha Oousbiine paccrosgHus. M3 orpoMHOro Ko-
JIMYEeCTBA CIIOP JIMIIb HEMHOTHE IONAJA0T B OJATONPUATHBIE YCIOBUSA
M IIPOPacTaloT, AaBas HAYaJi0 HOBOMY ODPraHH3My. 3HAUWTEJNBHAd Ke
ux yactk norubaer. Ilosromy oOpasoBaHHe pacTeHUAMM HJIH rpubamu
GOJIBIIIOT0 KOJHYECTBA CHOP ABIAETCA IMPHUCIOCOOJEHUEM K BBLIMKBAHUIO

4 COXPaHEHHWIO BHJA.
YT1o Takoe pasMHoXeHue? Pa3mHoxe- Q
Hue.

Kakoebl ocobeHHOCTU Becrnonoro pasmMHoXeHusa?

becrnionoe
Mo4eMy MHOTVE PacTeHUsi Pa3MHOXAIOTCA NPenMylie- | pa3MHOXeHUe.
CTBeHHO BecnosnbiM crnocobom? BeretaTusHoe
|
| pasMHoXXeHue.
i

ITouemy MHOTrHME KYJLTYDHBIE PACTEHUS DASMHOMKAIOT
BEreTaTUBHO?
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Nos naGoparopun

BeretatMBHOE PasMHOXEHVE NMPUMEHSIOT NPU O3eNeHeHUU ropofos,
=’ B CeNnbckoM xo3ancTse. Hanpumep, KPbIXXOBHUK, CMOPOAVHY, (nok-
Cbl, MaprapuTkn pasMHOXaloT AeNeHneM Kycra; 3eMNSHUKY — ycamu, Kap-
Todens — KnyOHAMM.

Hacto Ans pasMHOXEHWUA WUCNONb3YIOT YepeHks — YacTb cTebns, nucra,
KOPHA, KOTOpble pa3BuBaloTCcs B HOBbI nober. CtebnesbiMK YepeHKamu
Pa3MHOXAIOT CMOPOAMHY, TPaAeckaHUMIo, NenaproHuio; KOPHEeBbIMUK Ye-
peHKaMu — LUMNOBHWUK, ManuHy; NNCTOBbIMU YepeHKkamy — BeroHuio.

Brr moxkere PasMHOHMTE YepeHKaMHl HKOMHAaTHBIE DacTeHHuA (I)H-

Kyc, Komyc u ap. Hias 9Toro Hape)XbTe YepeHKU ¢ 3—4 IuCTb-
AMHA. JIBa HMMKHUX JHCTa cpexbre (00bsAcHUTe 3ayeM). YepeHKH IIO-
caguTe B AIIHNK C HO‘!BOf{, HOKpI:aI"POﬁ YBIaHEeHHBIM IIeCKOM, HaKJIOH~
HO moa yriom 45°. HakpoiiTe YyepeHKH CTEKJAHHOW OAHKON, YTOOLI
YMEHLIIHNTL HCIapeHue BOABI. ‘Iepea ABe-TPH HelOeJIn Ha HUMKHEH Jac-
TH YepEeHKOB, MOCAa)XeHHBIX B MOYBY, 00pasyioTcd KOpHH. MoJoxabie
pacrTeHusa lepecajruTe B T'OPIODKH H yxamnBaﬁTe 3a HUMH.

B mocnegHee BpeMsa IIMPOKOE HPHMEHEHWE B HAPOZHOM XO3AMCTBE
HOJIYYUJI ellle OJWH CIOCO0 BereTaTHBHOIO Pa3MHOMKEHHUS — U3 OJHOH
KJIeTKH HJIHM KYCOYKa TKaHM. ITO TaK Ha3bIBAEMBIA Memod KYJbmypbl
mianelr (puc. 63). OH mo3BoJisieT 3a CPABHUTEJBHO KOPOTKOE BpeMs
Ha HeDOJBIINX IIOIAAAX, Aa’ke B MPOOMpPKe, MOJyd4aTh MHOTOUHCIIEH-
HOe IIOTOMCTBO OTIPEIEJIEHHOTO PACTeHUd.

C momoIpio MeToja KyJbTYPhl TKaHEHd yAaloch HAJaOUTh HPOMBIII-
JIEHHOe IPOM3BOACTBO TAKOrO PEAKOTr0 M IEHHOTO JIEKAPCTBEHHOTO
pacTeHmusi, KaK JKeHbIIeHb. ECIM B eCTeCTBEHHBIX YCJIOBHSX TOJBKO K
50 romam Macca KOpHSA JKeHBIIIeHA cocTaBageT okojo 50 r, To B HcC-
KYCCTBEHHBIX YCIOBHAX 9TY MACCY HOJIYYalOT IPUMEPHO 3a IIeCTh-CeMb
HeJleNb.

Becnonoe pasMHOKeHHE XapaKTepPHO M IJIS KHUBOTHBIX. IIpm aTom
MOTOMCTBO NPOM3BOAUT OAHA poauTenbcKas ocobb. IIpocreiimias dop-
Ma OecrmoJioro pasMHOMKEHUS JKHBOTHBIX — genenme. OHO cBOICTBeH-
HO OJHOKJIETOYHBIM M HEKOTOPHIM MHOTOKJIETOYHBIM JXHBOTHBIM.
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Puc. 63. MeToa KynbTypbl TKaHU

BecmonbiM c¢roco0oM pPasMHEOMKEHHUA IPECHOBOAHON TI'UADPHL ABJIAET-
cA mouxkoBanue. IIpu OGIACONPHUATHBIX YCIOBHAX HA Tede T'UAPLL 00-
pasyloTcsa IIOYKH, KOTOPBIE PACTyT ¥ dYepe3 HEKOTOpPOe BpeMs OTHe-
JISAIOTCA OT MATEPHHCKOTO OPraHW3Ma, IPeBpaliadch B MOJOIBIX THAD
(puc. 64).

Moukun

Puc. 64. becnonoe pasmMHOXeHue
HDECHOBOJJHOQ rMapbl NO4YKOBaHWEM




§ 23. NOJIOBOE PA3VMHOXEHME

1. KakoBo 3Ha4yeHue pasMHOXe-
HuUa?

2. Kakune yHKLUWKX BLINONHSAET Kne-
TOYHOE 8Apo?

6

Puc. 65. Xenckas (a) n myxckas (6)
nonosbie KNeTku

Ilnmsi MHOTMX OPraHW3MOB, B TOM
YpcJie JKUBOTHBIX UM pPACTeHHH, Xa-
PAKTEepHO II0JIOBOE PA3MHOKEHHE.
ITpy mOJIOBOM pPasMHOMKEHHH Kaik-
Jag ocoO0b ob6pasyercs OT JABYX POJH-
TelbCKUX (opM — IKEHCKOUu u
myxckoii. IlomoBoe pasMHOMKEeHHe
IPOMCXOAHUT NYTEM CIHAHHUA IIOJO-
BBIX KJETOK — MYVIKCKHX U IKeH-
ckux (puc. 65). MyKcKHe KJETKH
OOBIUHO MeJKHue, moABHMKHBEIe. OHHU
He cojgepiaT 3amaca InuTraTeJIbHBIX
BemiecTB. JHeHCKHe IMOJIOBBIE KJIET-
Kn — annerkjgerkn. OHE KpyliHee
MYKCKHUX, HE HMEIT KI'YTHKOB U
GoraThl MUTATEJLHBIMH BEIIECTBAMH.

Ilpomece caHMsAHHS MYKCKOU H
JKEHCKOH TOJIOBBIX KJETOK W o0pa-

30BaHUSA 3HUTOTHI — IIEPBOM KJETKM HOBOI'O OPraHM3Ma — Ha3bIBAIOT
OILJIONOTBOPeHNeM. Biarosaps OIJIONOTBOPEHWUIO MOYEPHHUII OPraHu3M
moJydaeT IPU3HAKYM MATEPHUHCKOTO M OTIIOBCKOI'O OPraHM3MOB.

YV IBEeTKOBBIX PACTEHHUH IIOJIOBBIE KJIETKH 00pasyioTcsi B I[BETKe:
MYJKCKHEe — B TBIYMHKAX, a yKeHCKue — B mectukax (puc. 66). Bayr-
P¥ TOBIIBHUKA THIYMHKM CO3peBalOT NbLJIbIEBhle 3epHa (mbuibiia). Ha
KOHUYMKE I[eCTHKA MMeeTCs JHIKOe DhLIbIE, YIaBJIUBAOINEe NbLIbILY.
B mectuke pacmoJsiaraercs 3aBsi3h, COAEDIKAINAS OJUH WUJIH HECKOJb-
KO CeMsa3a4aTKOB. B IBIIbIEBHIX 3€pHAX CO3PEBAIOT MYJKCKME IIOJIOBBIE
KJEeTKH, a BHYTPH ceMA3adaTKa — JKeHCKasd IOJIOBas KJeTKa.

YTo06BI B IIBETKE 3aBA3aJicsA ILJIOA W 0oOpasoBajiuCh CeMeHAa, AOJIMKHO
IIPDOM30HTH ONBIJIIEHWEe, TO €CTh IBLIbIA JOJIPKHA IIONACTh Ha PHLIbIE
necruka (puc. 67). Ecnium neinbma M3 THIUMHKM IIOIAAAeT HA PHLIbLIE
TOTO K€ CaMOoro IIBeTKAa, NMPOMCXOLUT caMoonbLleHWe. Hcam OeLIbIA
TIEPEHOCUTCSA BETPOM WJIM JKWBOTHBIMH, HaIIpUMeED OTHUIAMM KOJHOpH,
IPOMCXOAHUT IEePEeKPecTHOe OIbLIeHHUE.

Ilocse TOro Kak IBIIBIIEBOE 3€PHO IIONAJI0 HA DPHLIbIE IECTUKA, OHO
npopacraeT, o0pasys IbLIBIEBYIO TPYOKY, KOTOpas uepe3 CTOJOHUK mec-
TUKa JOoCTHraeT cemssauvarika. [lo melibleBoil TpyOKe B ceMsA3a4aTOK
OPOHHKAIOT MYCKHe IIOJIOBBlE KJIETKH, W IIPOUCXOAUT OILIOLOTBOpPE-
HUe — CJIHUsIHHe JIBYX IIOJIOBBIX KJETOK — MYKCKOI M KeHCKoH. B pe-
3yJbTaTe OILJIONOTBOPEHHsA obOpasyeTcs OJHA KJIeTKAa, ee Ha3bIBAaIOT
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BUrOTOH. 3aTeM BHUroTa AEJUTCS Ha JBe
KJEeTKH, IIOTOM Ha YeThIpe, BOCEMb H
T. n. PazBuBaeTrca MHOTOKJETOYHBIN 3a-
poasinl cemeHu. Kpome 3apopgsimia, 3pe-
JIoe ceMs COAEpPsKUT 3amacalollyio TKaHb
(HZOCIIEPM) B CEMEHHYIO KOMKYPY.

CemeHa HaXOOATCA BHYTPH ILJIOAOB —
CYXHMX M COUHbIX. Eciu B 3aBA3U IECTH-
Ka OJWH CeMsAB3a4YaTOK, TO PasBHUBAaeTCs
OZHO ceM#, a eclIu MHOro, To obGpasyer-
cs MHOI'O CeM#AH.

Takum oOpasom, Ha MATEPHUHCKOM
pacreHuu obpasyiorcs cemena. Ilo mepe

I /. Pbinbue

Thl4MHKa

MbINbHUK

H/="— Cronbux

MNecTuk

3aBsAsb

Puc. 66. CtpoeHune uBeTka

CO3peBaHUA OHH OmagarmT C Hero. HpH 6J18.POHPHHTHBIX YCIIOBHUAX ce-
MéHa IpopacTalT M M3 HMX Da3BHBAIOTCsS HOBBIE pPACTEHMHA. ITonoBeIM
IIyTeM PasMHOMKAWTCA He TOJBKO pacTeHHus, HO H OOJIBIIMHCTBO JXUBOT-

HBIX, U 4YeJIOBeK.

Puc. 67. OnbineHue: BeTpoM (a), XmBoTHbIMK (6), camoonsineHue (B8)

KakoBo 6Gvonorvyeckoe 3HaveHue Monosoro
pa3MHOXEHWS OpPraHu3MoB?

Yem Becnonoe pPa3mMHOXeHWe OTnu4aeTcd OT Nono-

BOro?

pacteHuin?

Kak nponcxofnT nosioBoe pasmMHOXEeHWE Y LIBETKOBbIX

Monosoe o
pa3sMHo)KeHue,
AvnyekneTka.
Onnopotsope-

Hue.
3urora.

- Ilouemy NpH MOJOBOM DPaSMHOXMKEHHH MOTOMCTBO OKa-
8BIBAETCS Pa3HOOODPAZHBIM?

4—Tlaceunnx, 6 k1.
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lonosoe Pd3MHOXEHKE

Mos naGoparopusn

@ Mocne onnogoTBOpeHUs B 3aBfA3b MECTUKa VHTEHCMBHO NOCTynaloT
nuTaTenbHble Bewlectsa. M3 3asa3n obpasyetca nnoa, a U3 cemsasa-
4aTka — CeMs, B KOTOPOM HaxoauTtcs 3apoppiw. ObbiMHO cemaH obpasyert-
cs MHoro. Hanpumep, ogHo pacteHue nebegbl obpasyet okono 100 TbiC.,
Benenbl — okono 500 TbiC., TONOAR — OKONO 27 MAH CEMAH.

® PaccmorpuTe puHCYHOK 68 M BRICKa)KHUTE IPEANOJOXKEHHUSA O
pacmpoCTPaHeHHH ILJIOLOB M CEeMsH B IIPHUPOZE.

Puc. 68. PacnpocrpaHeHue cemsH

IToroBopuM O BpeAHBIX IPUBLIYKAX, KOTOPHIE BIMWAIOT HAa PA3BHATHE
3apOoABIIIA YeJO0BEeKa M B IIEJIOM HA 3J0pPOBhE. JTO KYpPeHHe, YIOTped-
JleHue aJKOTOJNA M APYTMX HaAPDKOTHYECKHX BelllecTB (OT rped. Hapro-
mukKoc — TNPUBOAAIINN B OLEIeHeHWe, OAYPMAaHUBAIOIINI).

IIpu KypeHUU OPraHU3M OTPABIAETCH HUKOTHHOM. HWKOTHH OTHO-
CHATCA K YHCJY CHJbHEHIMUX aAxX0B. B curaperHoM AbIME COHAEPIHUTCA
okosio 800 pa3nuYHBIX BpeAHBIX BellecTB. 1103TOMY KYPUIBIIUKHA IIPU-
YUHAIOT BpeJ He TOJbKO cefe, HO M OKpYyKaomuM. Basixasa TabayHbIi
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OBIM, IIPHCYTCTBYIOIIVE IIPH KYPEHWH JIOAH OTPaBJSIOT CBOW Opra-
HHABM, KaK M KYPUIBIIUKHA. B JerKuxX KypAIIUX JIOJed HaKallJIuBaroT-
cs 4YacTUIBl ca)Xu M gertd. IlosToMy HMX JIerKWe CBOMM TI'DA3HO-Yep-
HBIM IIBETOM DEe3KO OTJAMYAITCA OT PO3OBBIX JEIKUX HEKYPAIUIUX.
Y KYypHUABIIUKOB yXYAIIAETCA NAMATh, BHUMAHUE, CHHIKAETCH COIPO-
TUBIsieMOCTbE K Gonesnsam. Kypsmue 3abGosieBaroT pakoM JIErKHX B
10—30 pas uaie HEKypPAILIUX.

Huxorun omaceH Ais PasBHUBAIOIIErOCH 3apoAbilna. 3apoAbIII I10-
JIydaeT HUKOTHH BMeCTe C APYIHMH BellecTBAMH M3 OpraHuM3Ma Mare-
pu. YCTaHOBJIEHO, YTO Ka)XJas BBIKYPEHHAs CUrapeTa yMeHbIIaeT
cHaOxeHMe 3apozbimia kuciaopozom Ha 10%. Emie He cospeBmas me-
4eHb IIJIOAA HE MOXKeT CIPABUTHCH C IIOCTYIIAIOIIMMM B OPraHU3M H0-
BUTHIMHU BeIlleCTBAMM, ¥ OHH HAKAIJIMBAIOTCA B €ro TKaHAX.

UpesBhIYailHO ONACHBIM [AJIS Pa3BUBAIOIIErOCs 3apOALIIIA SABJIAETCH
ymoTpebiieHHEe MATephI0 AJIKOTOJs. ¥ CTAHOBJEHO, UYTO OH HAKAILJIMBA-
erca B KpoBH mioza. OCo0eHHO IJIOXO BIMSAET AJKOr0Jb Ha HEPBHYIO
cucTeMy Oyaymiero pe6eHkKa. JT0 00BACHAETCA T€M, UTO KJIETKH TOJIOB-
HOTO M COHMHHOIO MO3ra OYeHb YYBCTBUTEJNBHBI K aJIKOT0ai0. Bor Io-
YyeMy INIpU YHOTPeOJIeHWHM AaJIKOrOJisi POAUTENAMH HOBODOMKIEHHBIE
YacTo OKaseIBaloTCA ¢ AedeKTaMM YMCTBEHHOIO PasBUTHA. ¥ HHUX
HApYILIEeHbI IICHXWYECKHEe IIPOIECChl: IaMfATh, BHUMAaHHE, MLIILJICHUE.
HenmapoM ¢ maBHUX BpeMeH AJIKOTOJIb HASBIBAJAM «IOXUTHTEJIEM pac-
cynka». ITocrossHHOe ynorpeGJiieHHe ajKOTOJIsA BHI3BIBAET DA3BUTHUE He-
uajgeuynMoit 6osesHun — anxoronuama. OCHOBHBIMH YEPTAMHU B Xapak-
Tepe AaJKOTOJHKa CTAHOBATCA rpybocTh, 0€33KaJOCTHOCTH, YePCTBOCTD,
BTOMCTHUYHOCTD.

CunpHOE BO3JEHCTBHE OKAa3bIBAIOT HA IJIOJ I[OCTYMIAOIHe B ero
KPOBb HapKOTHUECKHe BelnecTBa. [IpuerpacTve K HAPDKOTHUYECKHM Be-
mecTBaM — THAMKeJoe ICUXHUecKoe 3abosieBaHME, COIPOBOMKIAIOIIeecs
HapylulieHueM padoThl BCEX OPraHOB W HPUBOASAINEE B MTOre K CMEpPTH.
Eme He poguBminecs AeTH HAPDKOMAHOB CTAHOBATCH 34BUCHMBIMH OT
HApPKOTHUKOB, MOCKOJBKY OHH IOCTYHAKT B KpoBb mioga. Taxue meru
NIJ0X0 pas3sBHUBaIOTCA (DU3UYECKU, NPEAPACHOJIONKEHBl K pPA3JHYHBIM
3a0071eBaHUAM, HYKAAIOTCI B 0COOOM HAOGJIOJEHWH Bpadei.

YnorpebireHre HADKOTHUKOB U aJIKOTOJIA, KAK U KYPEeHUe, IpPeJCTaB-
JiAeT OTPOMHYIO OHAaCHOCTH AJiA 3A0POBhA uesioBeka. Iloka y Bac He
TOABUIUCH OTHU BpEJHBIe NMPUBLIYKH, 3a]yMaiTech, UTO Ballla KHU3HD,
3I0POBbE, YCIIeXW 3aBHUCAT TOJIBKO OT Bac.
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§ 24 POCT U PASBUTUE — CBOMCTBA XXMBbIX
° OPrAHMaIMoOB

mm B orauume oT HEIKHMBBIX TeJ, opra-
1. Y10 Takoe pocrt? HU3MBI B TeUYeHHEe KHW3HU PacTyT H
pasBuBaioTcsa. Mber HaOmwogaeMm, Kak
BBIDACTAIOT M3 MOYEeK paHHel Bec-
HOM moOeru, pasBepThIBAIOTCA U
pPacTyT JHCThsA, NOABJAITCA I[BET-
KM, KOTOpPBbIE CO BpeMeHeM IIpeBpa-
nlaoTea B IIOABI. JacTo yAHBIAeMCs, Kak OBICTPO pacTyT HIeHKH,
KorATa. IITeHIBI NPeBpamanTca BO B3POCHBIX IITHI, a JUYUHKU U KY-
KOJIKM — B HACEKOMBIX. Pa3BHTHe OpraEmMaMa OT OIJOZOTBOPEHU
(oOpasoBaHHA BUrOTHI) O ECTECTBEHHOW CMEpTH HAa3bIBAIOT HHIWBHIY-
ANBHBIM PAa3BUTHEM.

Poer — 3T0 yBenMueHWe MACChI M Pa3sMepOB opranusMma. PacTeHus
pacTyT BCcIO Ku3Hb. CaM0 HasBaHME <«pPaCTEHHE» IIPOUCXOAUT OT CJIOBA
«pactu». O BospacTe mepeBa MbI MOKEeM Y3HATH II0 KOJIbIIAM Ha ero CIIH-
ge. s 5TOro HY’KHO IIOJCYUTATHL YMCIO TOAWYHBIX KoJjern, (puc. 69).
OnpegenuTs BO3pacT peIOBI MOMKHO IO 4Yellye, B KOTOPOM KaKJBIA IO
obpasyeTcAa HOBBIN CJIOM.

Jlnsi 3KUBOTHBIX XapaKTepHa HEOAUHAKOBAS CKOPOCTH pocTa, Hepas-
HOMEPHOCTBL €ro, BCJIEICTBUE Uero MPOIOPIIUMA TeJia C BO3PACTOM MEHS-
orcsa. OnpenesneHHas DEePUOJUMYHOCTH pocTa HabiiomaeTcss y MHOTHX
JKMBOTHBIX B 3aBHCHUMOCTH OT Bpe-
MEHH TIo/ia, KOrja MEeHSIOTCH YCJOo-
BUA HMX NUTaHUA. ¥ pPBIO 3amejie-
HHEe pocTa IPOMCXOAUT OCEHBIO H
3UMOII, & YCKOpPeHHe — BEeCHOH u
geroMm. To xe mHabuaionaerca y KpyIl-
HOI'O pOraToro CKOTa W JIOHIaJei.

B ornuume ot pacreHui, 00Jb-
IMWHCTBO »XWUBOTHBIX M YEJOBEK pac-
TYT A0 OIpPEeNeJeHHOTO BO3pacTa, 3a-
TeM HUX POCT 3aMeIJIfgeTcsa M IPUOC-
ragaBauBaercsi. CKopocTh pocTa
0cOOEHHO BeJMKa B HaYaJbHEIX IIe-
puox xusHu opranuamoB. ITozHakxo-
MHMCA IOApoOHee ¢ POCTOM M pas-
BHTHEM pacTeHui. PacreHue pacrer
Puc. 69. Togn4Hble Konbla Ha cnine KakK B AJHUHY, TaK U B TOJIIHUHY.
nepeea Pocr B IIMHY IPOUCXOAUT OOBIYHO B

2. Kakme npusHakw cBuaetenb-
CTBYIOT O pocTe OpraHv3MoB?

.
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XyHIKax H0o0eroB M KOpHEH, I'e pPacloJIo’KeHBbl KJIEeTKHM o0pasoBaTelib-
HOUM TKaHH.

ITpuyuna pocTa pacTeHUit — [OejleHHE U POCT KJIeTOK. VMeHHO ¢ je-
JeHUs KJIeTOK ofpasoBaTesIbHON TKaHM HaumHaeTcss poct. Ecam obpe-
3aTh BEePXYIIKH KOPHS UM MOJIOABIX MOOEroB, TO 3TO HPHUBENET K IIpe-
KpalleHnI0 UX pocTa ¥ o6pasoBaHWI0 OOKOBBIX KOpPHeH m moberoe. Bor
ImoyeMy y paccajbl KanycThl, TOMATOB U APYIHMX KYJLTYPHBIX PacTeHHM
OPUIIUOBLIBAIOT KOHYMK KODPHA BO BpeMs IiepecagKu B OTKPBIThINA
TPYHT. 9TO YBEJIMYUBAET IJIOMIAAb KOPHEBOTO MUTAHUA PACTEHUH H IO-
BhIIIAeT yporkait. EsxeronHas oOpeska JgepeBbeB M KYCTADHUKOB TaKiKe
crocobcTByeT 00pa3oBaHUI0 OOKOBBIX IIOOErOB M IIO3BOJISET YIPABIATH
poctoMm pacteHuil. PocT GOJBIIMHCTBA PACTEeHUIl IPOUCXOIUT IIEPUOIU-
YeCcKH: MepPUoJ aKTHBHOI'O POCTA BECHOM M JIETOM CMEHSeTCHA 3aTyXaHH-
eM IIPOIIeCCOB POCTa OCEHBIO.

¥ BcexX OpPraHU3MOB B TeUYeHHE JKUBHH IIPOMCXOAAT HeoOpaTHUMble W3-
MEHEeHUA: YBEeJUUYUBAIOTCA pasMephbl, Macca, NOABJIAITCA HOBBIE Opra-
HBI, TO €CTh MPOUCXOAUT Pa3BUTHE. ¥ I[BETKOBOI'O PACTEHUSA DPA3BUTHE
HauYMHaeTCd C MOMEHTA OIJIOJOTBOPEeHUs, (GOpPMUPOBAHUSA DPA3TUYHBIX
TKaHell U OpraHoB, o0pa3oBaHUsA CEeMfAH, UX IIPOPACTAHUSA U A0 00paso-
BAHHA HOBBIX CeMHAH.

EcTh pacTeHUs, KOTOpPble IPOXOAAT BCe STH STANlbl B TeUEeHHE OITHO-
ro roga. Ilocime o6pasoBaHUA HOBBIX CEeMSAH 9TH PACTEHHUS IOrHOAIOT.
Taxue pacTeHUsA HA3BLIBAIOT ONHOJNETHHUMH. ¥ APYTHX PACTEHUH ceMeHa
00pas3yioTca TOJBKO Ha BTOPOIl I'of *XHU3HHU, IIO3TOMY MX HA3bIBAIOT [ABY-
JeTHUMM. BOJBLIIMHCTBO IIBETKOBBIX pacTeHMI o0pasyeT ceMeHa erke-
roJHO B TeyeHUe MHOTrHX JeT. Takue pacTeHHUs HaA3bIBAIOT MHOT'OJIETHH-
MH.

Poct opranmmamMa MeHseT ero CBOMCTBAa W BBHI3HIBAET KauyeCTBEHHBIE
M3MEeHeHUs — pas3BUTHE.

i
Y710 NeXWT B OCHOBE POCTa OpraHU3MOB? .s Pocr. 0
3a cyeT Yero MPOMCXOAMT POCT KOPHS U nobera | Wnpnsugy-
y pacteHuin? gantoe
passutue.

Kak 3aBUCUT pOCT W pasBUTUE OPraHW3MOB OT YCNO-
BUWA cpeabl obutaHuna?

W IloueMy poCT M pasBUTHE B3aUMOCBA3AHBI?
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Poct n pa3sutiie — CBOVICTBA XUBbLIX OPraHN3MoB

@ Bambyk — 310 BbICTPOpacTyLLlee TPaBAHMUCTOE pacTeHune, KOTOpoe 3a
CYTKM MOXET BbIpacT NPUMEPHO Ha 1 M.

@ MpoaoNXnUTEeNbHOCTL XU3HN OPraHN3MOB 3aBUCUT OT YPOBHSA WX OP-
raHmsaumm. OOHOKNETOYHbIE OPraHW3Mbl XWBYT BCEro HECKONbKO
AHen, Hanpumep ameba 1—2 AHA. MHOroknetoYHble — OT HEeCKONbKUX
OHEen [0 HeCcKONbKMX COTEH W Oaxe Thicad net. Hanpumep, CekBoms-
LeHAPOH (MaMOHTOBO [epeBO) XMBET ThicsyM neT, ens — 500—600 nert,
NOACOSIHEYHUK — OAHO N1IeTO, MOPKOBb — 2 roga, Ml — 2—3 ropa,
noxpeson Yepsb — o 10 nert, cnoH — go 80 ner.

3umoli ¥ pacTeHuit YMEpPEeHHBIX HINPOT HAOIIOZAETCS HEePUOJ 1OKOS.

IToko#t pacTeHHM# — TaKoe COCTOSHHE, IIPA KOTOPOM IIOYTH IIOJ-
HOCTBIO IPHOCTAHABIMBAETCH POCT U PE3KO CHHIKaeTCsd MHTEHCHUBHOCTH
ofMeHa BeljecTB. B COCTOSSHUM HOKOS MOI'YT HaxOQUTHCH IleJible pac-
TeHUdA, UX CeMeHa, CIOpHI, MOYKH, KJIYOHM, JYKOBUILI, KOPHEBHIA
u ap. PacTeHns yMEpeHHBIX HIMPOT HAYWHAIOT MOATOTOBKY K COCTOSIHUIO
IIOKOA ellle ¢ OCeHH. B 3TOT mepMox pe3KO CHHUIKAETCA CKOPOCTH poc-
Ta, 3amMenygercs npoitecc abixanumsa (B 100—400 pas cmaGee, uem
JIETOM), YCHUJIMBAETCHA OTJIOXKEHHe 3allacHBIX BelecTB. JlucTomagHbIe
IOPOABI cOPACBIBAIOT JHUCThA, 4 MHOTJAA W IleJibleé JUCTOHOCHBIE BETKH.

IIpogomxuTenbHBIA HOKON CEMsIH pacTeHUi obecreuuBaeT UX AJIH-
TeJIBHYI0 COXPAHHOCTH 0e3 mpopacTaHus. ¥ TONOJS, UBBI — HECKOJb-
KO HeJlesnb, y 0000Beix — 50—150 jer, a y HHAUHCKOrO JI0OTOCA ceMe-
Ha He TepAT BCXO0MKecThb maxke B TedeHme 400 jer.

B nmepuoj mokos mMOKOANIHEcA Opradbl TPYAHO IpodyauTs. Hampmw-
Mep, TOJBKO UTO yOpaHHBIE C IMOJSA KIAYOHM Kaprodensa He OyAYT cpa-
3y mpopactaTh B TEIJIOM M BJIAY»XHOM Iecke. Ho K BecHe y HHUX IIO-
ABATCA POCTKH, W 3TOT IIPOIECC YiKe TPYAHO OyaeT 3aJeprKaTh.

B T0 Xe BpeMsa pa3paboTaHBI pa3JIUUYHBIE CIIOCOO0BI MCKYCCTBEHHOTO
BbIBeJIeHUSI OPraHOB DACTEHHWA M3 COCTOAHMA ITOKodA. Hampuwmep, ans
MOJIYYeHHUSA IIBETOB B 3MMHEE BpPEeMsA NDPUMEHAT MeTOJ «TeIlJIbIX
BaHH». PacTeHHUs CHpPEHH C IBETOUYHBIMH IIOYKAMM BMeCTe C KOPHEBOH
CUCTeMO# IOTpPYsKaloT B BoAy ¢ Temneparypoit 30—35 °C ma 10—
12 u. IlpumepHO Yepe3 TPHU HEAEJU Yy CHPEHH PACIIYCKAIOTCH JIMCThS
¥ IBETOYHBIE ITOYKH.

A T S L B
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PASMHOXEHWE, POCT W PA3BUTHUE OPTAHA3MOB

CoXHble MUKJIBEI PAa3BUTHS MMeIOT Hacexomble. Ilpesxae uem mpe-
BPATHUTLCA BO B3POCIBIX 0co0eil, OHM MPOXOAAT HECKOJIBKO CTamui.
Hanpumep, mepecTpOMKON BCEro OpraHU3Ma COIPOBOXKIAeTCHA PasBUTHE
0abouxu. M3 orioskeHHOro 0ab0uKoil sMIa BBIXOAHUT JHUYMHKA (ryce-
"Huna). OHa He MOXO0XKa HA B3pocioe HacekoMmoe. JIMUWHKA mHUTaeTCH U
pacrer. J[IoCTUTHYB OIpe[eleHHBIX PasMepoB, JUUYUHKA IIpeBpaljaeTcs
B KYKOJKY. B HemoaBUyXHOH KYKOJIKe NPOHCXOAAT CIOKHBIE IIPOIec-
Chl IIEPECTPOMKH JIMUMHOUHBIX OPraHOB B OpPTaHBl B3pocioi Oabouxm
(puc. 70, a).

PasBuTue, Opy KOTOPOM HACEKOMOE IPOXOAWUT YeThIPe CTaIMH:
ANIO0 — JIWYMHKA — KYKOJKa — B3POCJ0e HACEKOMOEe, Ha3BIBAlOT
pasBUTHEM C IIOJHBIM mpeBpamieHueM. Tak pasBuBaioOTCH KYKH, 6a604-
KU, 010XM, KOMapbl, MYXH, OUEJBI, OCBl, MyPaBbH M HEKOTODEIE IDY-
rue HaceKOMBbIe.

TapakaHbl, capaHya ¥ KJIONIBI Pas3BHUBAIOTCA IIO-APYroMy. ¥ 3THX
HACeKOMBIX M3 AWIa BBIXOAUT JUUYMHKA, KOTOpad II0 BHEIIHEMY CTDO-
eHHMI0, 00pasy KHU3HM M NUTAHHWIO IOXO0’Ka Ha B3POCJIOEe HaceKOMOe.
YcunesHo nurasich, JUYMHKA pacreT. IlepuoguuecKku oHa JUHAET U
CTAaHOBHUTCA Bce 0oJiee IMOXO0Kel Ha B3pocioe Hacexkomoe. ITpu aTom Ry-
KOJIKa He oOpasyercdA. PagBurTue, IPU KOTOPOM HACEKOMOE NIPOXOIUT
TPH CTagWM: HAUI0 — JUYUHKA — B3POCJOE HACEKOMOE, Ha3bIBalOT
pasBUTHEM C HENOJHBIM mpeBpameHueMm (puc. 70, 6).

Anua JIN4YmHKM Bapocnein knon

Puc. 70. Lvknbl pa3Butus Hacekomblx: @ — Babouku; 6 — knona
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BbIiBOAbl K FJIABE 4

PasMHOMeHe — BOCIIPOM3BeJeHHe cefe MOJ00HBIX OPraHM3MOB — OCHOB-
HOe CBOMCTBO Bcero XuBoro. OHO cImocoGCTBYeT YBEJIMUEHUIO YUCIIa 0CO-
Oeil, pacceJieHWI0 OPraHU3MOB M OCBOEHHMI0 MMH HOBBIX TEPPUTOPHIA.
PasznmnuaioT Oecmosioe M IIOJOBOE Pa3sMHOMKEHHE.

Becnonoe pasMHOMKeHHEe OCYIIECTBJISETCH AeJIeHHeM, CIOpaMH MU Be-
reTaTUBHBEIMH opraHamMu. Ilpm OecmosioM pPasMHOMKEHHUHM COXPAHSAETCHA
HauboJIbIlIee CXOJCTBO IIOTOMCTBA C POAUTENBCKON 0cobbio. IIpm sTom
HOBBI€ OPTAHM3MBI HACJIEAYIOT NPU3HAKM MATEPHHCKOIO OpraHuU3Ma.
ITosoBoe pasMHOMKEHHE — PasMHONKEHHE, B OCHOBE KOTOPOIO JIEMKUT
OILJIOZOTBOPEHUE — CJIUAHUE MYIKCKOM W JKEHCKOHW ITOJIOBBIX KJIETOK.
Ilpu mo0BOM pPasMHOKEHHWH pPasBHUTHE HOBOIO OpPraHM3Ma HaYWHAeTCs
C PasBUTHA OILJIOJOTBOPEHHON ANIEKJIETKH — B3UIOTHI.

B pesynbraTe MOJIOBOTO PasMHOMKEHHs 00pa3yeTcsd IIOTOMCTBO, code-
Taimllee B cefe CBOIMCTBA ABYX PasHBIX OpraHuaMoB. I1oaTOMy NpH IIO-
JIOBOM Das3MHOMKEHHHW MOABJAIOTCH OPraHU3MbBI C HOBBIMH HNPH3HAKAMU.
Onm, Kak npaBujo, 0oJiee >KU3HECIOCOOHBI W JIYYIe MPUCIOCOOJIEeHBI K
YCIOBHAM CYIIeCTBOBAHMS.

Poct — yBenmueHHWe Macchl M pPa3MEpPOB OPraHM3Ma — OJHA HU3 0CO-
OeHHOCTEH BCeX JKHBBLIX OPraHU3MOB. PacTeHHs pacTyT B TeUeHHE BCel
JKUBHU. XapakKTep PocTa y KUBOTHBIX DPA3JIMYeH.

WaanBuayalbHOEe PasBUTHE — PasBHUTHE OPraHW3Ma OT 3apOXKIAeHH:A
(3UroThI) 1O eCTEeCTBEHHON CMEpTH.

IToxoi#t — mnpucnocoOieHHe OPraHU3MOB K IIepeHeCeHHI0 Hebuaro-
IPUATHBIX YCJIOBWI. B COCTOAHHH MOKOS yV OPraHW3MOB NPHOCTAHABIIM-
BaeTcA POCT, YMEHBIIIAETCH COAEpIKaHMue BOALI B KJIETKaX, 3aMeIIdiOT-
CA TPOIECChI KUBHENEATEIHBHOCTH.




Perynauyusa
KU3HE[eATeNbHOCTH
OoOpraHMsmoB

Pasppa>kmmocTb SIBRSIeTCS BOX-
HbIM CBOMCTBOM BCE€X OPraHus-
moB. bnarogaps pasapaXumocTu
ob6ecneumBaeTcs CBA3b OPraHus-
MOEB CO cpepowW ob6GuTaHus U
KOOPAMHUPYETCA AREeATEeNbHOCTh
BCEX OPraHoOB OPraHusma B
uenom. Y pacteHui 3TM npoueccsl
perynupyiotcs ocobbimu Beule-
creamu (ropmoHamu). Perynauus
XU3HEAEATEeNIbHOCTU XXUBOTHBIX
Hapsay ¢ ropMmoHamu obecneum-
BAETCA AEATENbHOCTbIO HEPBHOW
CUCTEMBI.

-

I'JIABA D

Bbl Y3HAETE

O B3aMMOOTHOLUEHUSX
opraHuama v cpegpl;

— 0O rymopanbHoih peryns-
UMM OeATenLHOCTU opra-
HU3MOB;

— O HEeNporymMmopansHoin pe-
rynaumMn y XUBOTHbIX;

— O NOBEAEHUU XUBOTHbIX;
— 0 pednekcax;

— O ABWXEHUWU Yy pacTeHui;
— 0 nepenBuXeHUn X1UBoT-
HbIX;

— O LENOCTHOCTU OpraHma-
Ma.

Bbl HAYHUTECDH

— NPUMBOOMUTL NPUMEpPHI B3a-
MMOCBSAI3N OpraHvama W OK-
pyXxaiollen cpenbl;

— packpblBaTb 0COGEHHOCTH
perynauum  AesiTenbHOCTU
OpraHnama, pasgpaxuMocTy;
— MpoBOAUTL HabnoaeHus
3a MoBeAeHUEM XMBOTHbIX
W pacTeHuiA;

— CcTaBuUTb Buonoruyeckue
9KCNepuMeHTbl Mo BbipaboT-
K€ YCNOBHbIX pednekcoB Yy
XNBOTHBLIX.
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PaszapamxumMocTh — Ba’KHOE CBOii-
CTBO JKMBBIX OPraHU3MOB, UX CII0CO0-
HOCTh BOCIPHUHHMATH BO3JeMCTBUA
BHEIIHEH cpeabl U PearupoBaTh HAa
HuX. Tak KakK yCcJIOBUA B OKPY2KAIO-
el cpeje NOCTOAHHO MEHAITCH,
110007 KUBOH OpPraHWU3M pearmpyer
Ha 9TH uaMeHeHus. Ecim Obl opranmamsl He 00J1afain 3TUM CBOMCTBOM,
TO OHHM He MOIVIH OBl BBIXKMBATHL B H3MEHHUBIIMXCH YCJIOBHAX CpPEIBI
obuTanmus.

PacrTenue mpu HeZOCTATKE CBETA HE OCTAETCS ITACCUBHBIM: Y HETO
VAJIUHAITCA cTebiu, Onarogapsa 4eMy YJIydIlaeTcAs OCBEIleHUE JIUCTLEB.
KopHu npu HexXBaTKe MHHEDPAJBHBIX BEIIECTB PACTYT BIIMPbL M BIJIYOb.

ITo-pasHOMY pearmpyioT HAa CMEHY AHS W HOYH JKHUBOTHBIE (puec. 71).
OnHu XUBOTHBIE BeAyT AHEBHOM 00pas KHU3HHM: MHOrume 6abouxkm, Irue-
JIBI, SAMIEPUIIBI, CYCJIHKH, MPYAOBbIe JNATyINKH. OHH AKTHUBHO OTHICKHU-
BalOT NMINY, IOIVIONIAIOT €e, CKPBIBAIOTCA B CJIy4yae OIIACHOCTH B pas-
JIMYHBIX VKDPBITHUAX. [Ipyrue »XUBOTHBIE BeAYT HOYHOI 00pas »KU3HU.
B TremHOTE OHM Maso3aMeTHEBI JJIsI BparoB, UM Jerye obecrneduTb cebs
nuineir. K HOYHBIM JKHBOTHBIM OTHOCHATCH pPeUYHBbIE PaKH, HOXKIEeBLIe
yepBH, KaObl, €KW, MBIIIIH, BOJKH, COBBl. PeuHON paK Ha HOHUCKH
AN BBIXOAHUT HOYBIO, II0 3alaxXy OTBICKMBAET Najajlb, HAXOIAIIYIOCS
Ha Oepery, W BBIIIOJI3Ae€T K HEW WM JIOBUT MEJKHX >KHMBOTHBIX.

OpranusMbl pearmpyioT Ha Ce30HHble H3MEHEHHA B OKpYyIKaoniei
cpezpe. Emie no HacTylleHHMS 3MMHHX XOJIOJOB y pPacTeHUU CO3PEBAIOT
IIJIOJABI I CeMeHa, OmajgalT JHCThs, 3aMe[seTcsaA OOMeH BeIecTB, IIpe-
Kpamaercsa BUAUMBIA POCT, CHUIKAETCH WHTEHCUBHOCTH IHbIXaHWs. Ber-
BAM ¥ TOJICTBIM JPEBECHBIM CTBOJIAM He CTpallHBI MOpo3bl. B HuUX, B
OTJINYME OT JIUCTHEB, UMeeTCHa NpobKoBaa TKaHb. OHA COCTOUT M3 MEPT-
BBIX KJIETOK, CTEHKM KOTODPBIX IIPOIIMATAHBI OCOGBLIM BeIlecTBOM, HEIPO-
HUILIAeMBIM [JIA KHUAKOCTEeN U rasosB. Buarozaps sTomy nmpobrka npenox-
paHAeT JEpPeBO OT IIOTEPH BOALI M 3aCHIXaHUA.

JKuBoTHBIE, KAK M pacTeHWs, C KOHIIA JIeTa WUJIM C HAYaJia OCeHHU IOo-
TOBATCA K 3MMe: OTKOYEBLIBAIOT B MecTa, Oorarhble IMHUIel, COBEPHIAIOT
IepeeThl, YCHUJIEHHO IMUTAIOTCH M HAKAIJIWBAIOT JKUP, 3amIacaiT Kop-
Ma. C HacTynnjJeHMeM 3HMMBI MHOI'ie HMBOTHBIE CTAHOBATCA MaJOIOI-
BUJKHBIMM M BIAJAIOT B OlleIIeHEHHe, CIAYKY, 3UMHUN coH. Kak xe
OHU YB3HAIOT O IpPEACTOAINeM Ha3MeHeHUM BpemeHu roxa? MssecTHO, 4TO
MHOTHE JKHUBBbIe OPraHU3Mbl OYeHb TOYHO OHpPeAeNslOT BpeMdH.

. Y10 TaKoe pasapaxuMocTb?

~. Kak opraHusMbl pearupylor Ha
WM3MEHEHWA B  OKpYyXalollen
cpene?
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PEMYIIALMA XUIHEAEATEIbHOCTU OPFAHN3MOB

Puc. 71. XvBoTHble, BeflyujMe OHEBHOW W HOYHOWM 00pa3s Xu3Hw

VeTaHOBIEHO, UTO BaXHEUINHM CHIHAJOM HACTYIJIEeHUsS HOBOTO
ce30HA HABJIfAETCA H3MeHeHHe JOoJroThkl cBeToBoro nuaA. CooTHOIIeHHE
MIPOIOJIXKUTEJIHHOCTH CBETJIOTO M TEMHOI'O BPEMEHH CYTOK HasbIBalOT
doronepuoguamom. OH perynaupyer xoj OMOJOrMYECKHMX YacCOB, CPOKH
Pa3sBUTHA DACTEHWN U KHUBOTHHIX. B 30HaX yMepeHHOro M XOJIOZHOTO
KJIuUMATa yOBIBAIOINMMI C KOHIA HMIOHA JEeHb CIYXKUT IpPelBECTHUKOM
HacTynawome# sumbl. VI Haobopor, mpubObiBapomuil mocne 22 nexabps
[leHb CBUIETeNLCTBYET O HACTYIJIEHWH BECHBI.

3HaHMe W yMEeHHe YIPAaBJIATH BHYTPEHHHUM BpeMeHeM OpraHusMa
uMeeT GOJBIIOe 3HAUYEHHE B JIEUEHUUW DASJIHUUHBIX 3abosieBaHMM, ITOBBI-
IIeHUM TPOAYKTHBHOCTH DACTEHHUIl M KHMBOTHBIX.

&

Kak pearvipyior pacteHusi u xueotHble Ha cvery () | Pasapaxu- [
OHA U HO4W, BpemMeH ropa? - MOCTb.
Yro Takoe (hOTOMepUOAM3M M KaKOBa ero posb B XM3- @oronepuoamn3Mm.

HeaeaTenbHoOCTU paCTeHMI;! N XWUBOTHbIX?

AU Tlouemy BaskHEHIIMM (DAKTOPOM CE30HHBIX M3MEHeHW
B JKUBOH NIpPHUpPOJe ABJIsieTCS AJNHA CBETOBOTO THA?
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PaBﬂan(MMOCTb — CBOMCTBO XMWBbIX opraHnsmMos

Buonoruueckmne yachl — TAK HA3BIBAIOT CIIOCOOHOCTH YKUBBIX Opra-
HH3MOB OPHEHTHUPOBATHCH BO BpeMeHU. BuoJlorHYecKue Yachl ecThb ¥
BCEeX JKHBOTHBIX. ECIM HOMAITHHUX XHUBOTHBIX HJIH XHUBOTHBIX 300Map-
Ka KOPMHUTE B OIHO M TO ’Ke BpeMs, TO C HACTYILJIEHMEM uYaca KOpM-
JIeHUS JKHBOTHLIE HAYMHAIOT BECTH ce0s HECIIOKOHHO M BCe BpeMs IIO-
CMAaTPUBAIOT Ha KOPMYIIKY M TO MECTO, OTKYyJa MOJAIOT IITNIILY.

He obxoamTca 0e3 OMOJIOTMUECKHMX YACOB OOJBIIHHCTBO 3Bepei,
obuTaIINX Ha ceBepe, KOTJa OHW MEHSAIOT CBOM JIErKUW JIETHHN HAa-
pax Ha Oojsee TeIliblid 3uMMHHK. HekoTopble W3 HUX — 3adAln-0endak,
mecell, TOPHOCTAW — HaAeBalOT «0esible OJeXIBI», KOTOPEIE AEJAI0T UX
HesaMeTHBIMU Ha Oemxom ¢ome cHera (puc. 72). 3umoi Oenas oKpacka
crmacaeT 3aiia OT pasAMYHBIX XUIIHHUKOB, a Meclly X FOpPHOCTAI II03-
BOJIAET HE3aMeTHO HOAKpacThCsa K AOObIUe.

YcraHOBIEHO, UTO ¢cMeHa Hap#Ajaa (MIMHBKA) DoAgdYuHSeTcs Omosorm-
YECKHM YacaM: KOrjia JeHb COKPAIlaeTcsa A0 OnpeAeeHHOW BEeIHWUYHNHEI,
JKMBOTHEIE HAYHHAIOT «IIEPEOJleBATHECA». ¥ CEBEPHOI'O OJIEHA C HACTYII-
JeHueM 3WMEI HIepeTh CTAHOBUTCHA T'yIle U AawHHee. IIpm aTOM BBIpac-

Puc. 72. Ce30HHbIE U3MEHEHUS B XXU3HW XMBOTHbIX U PacTeHui
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PEIVIIALINA XUIHEOEATEIbHOCTHN OPFAHU3MOB

TAIOT BOJOCHI, CepAIleBMHA KOTODBLIX 3amoyiHeHa Bosayxom. IToatomy
3UMHUI MeX CeBEePHOTO OJIeHA JIETKWil U OYeHb TeIlIbIH.

HupoTHBIM GHOJIOTHYECKHE Yachl HOKAa3bIBAIOT, KOIZA HY»KHO IIPO-
chIMaThCcd, BBIXOAUTHh HA OXOTY, CHUMATh «TeImyio myoby». Vcnoassyd
OMOJIOTHYECKHe Yachl, JKMBOTHBIE HAXOAAT APYr Apyra, ONpeJeasorT
BpeMs, KOrja IMOSABUTCA HOBOE IIOTOMCTBO.

Kax 0b1 NpHIep;XKuUBasiCh BHYTPEHHETO PacHUCaHHUsA, Kaxjgad OTUIA
OpOCHIIIAETCA B CTPOrO OIpejesieHHble dachl M HayuHaeT nerh. Colo-
Beif — B 2 W HOUM, KYKYIIKH, MBOJATH — B 3 4. BopoObu mpoceina-
orca B 6 4 yrpa.

BuosornueckmM dYacaM IMOJUYUHEHA W JKU3Hb DACTEHUM. ¥YUYEHBIMHU
YCTAHOBJIEHO, YTO MHOIHE JepeBbA JIETOM C 4Yaca HOYM A0 HATH yTpa
mouTu He pacryr. Cumraercs, 4TO OHM B 9TO BpeMs «cnfAT». Pacrenus
NepUOANIYECKNA M3MEHSIOT IIOJIOKeHHe IBEeTKOB, COIBeTHH, JIHUCTHEB,
noberos. Ilocsie 3axoja COJHIA HEKOTOPBIe JIeCHBIE TpPaBbl CJIOBHO
YBAJAIOT, ¥ HUX OIyCKAIOTCH JUCThA, 3aKpbIBaijoTcsa nserku. Ha pac-
cBEeTe OHM NPUHUMAIOT HOPMAaJbHOE IIOJIOXKeHUe,

OcoBGeHHOCTh IBETKOB PACKPBIBATHCHA U 3aKPHIBATHCA B OIpejeieH-
HOe BpeMs CYTOK Oblia mayueHa mBeAckuM yueHbiM Kapaom JIuaneem.
Ha kiaym0be OH mocagmja pacTeHHMd, IBETKM KOTOPBIX OTKPBHIBAJIUCH U
3aKpBIBAJINCH B ONpEJeieHHOEe BpPeMs CYTOK, M II0 HUM MOMKHO OBLIO
ompeaeasaTh BpeMd.

Ha xaymbe JIuaHes ronyOble IIBETKHW IUKOPUA U PO30BBIE IBETKH
IIKIIOBHUKA PACKDPBLIBATUCH B 4—5 U yTpa, KeliThble COUBETHSA OAYBaH-
yuka — B 5—6 u yrpa, nuBeTKH Kaprodens pacnyckanuch B 6—7 u
yTpa, a moagHee, B 7—8 4, — HOroTKH, Oapxarnsl, BbioHKH. Ilocie
TOTYIHS IIBETKY MOCJIeLOBATEIbHO 3aKPBIBAINCE: ¥V IIMKODPUS U OAyBaH-
yuka — B 14—15 4, y xagenayiasl (HororxoB) — B 15—16 u u 1. 1.

BuonornyecKkue uHachl CBOMCTBEHHBI W desloBeKy. OkaspiBaercd, y
KajkJOro 4ejioBeKa eCTh «BHYTPEHHMH OYAUIBLHHUK», XOTSA He BCe yMe-
IOT UM HOJb30BaThcA. HEeKOTOpBIE JIOAU HAIOT cebe yCTAHOBKY, «3aBO-
AT CBOII OVAMJIBLHUK» HA ONPEAEeJIEHHBIM Yac M MPOCHIIAIOTCA UMEHHO
B 8TO BpeMd.

Boapmioe BIusgHNE Ha OHOJOrMYECKHE UYachl 4YeJ0BeKa OKas3bIBaloT
IUIMTeNbHEBIE IepesieThl ¢ 3amaja Ha BOCTOK miau obparHo. HabGmromaro-
miasgcs OpW 9TOM IEepecTpoiika OMONOrMYeCKHX UacoB BBISBIBAET y Ue-
JIOBEKA YXY/[AIIeHNe CaMOYyBCTBHUS, YCTAJOCTh, CHJIBHOE HeJOMOraHue,
OeCCOHHMILY, IMOABJAETCH JKejlaHue cOoaTh JHeM M 00JpPCTBOBATHL HOYBIO.




FrYMOPAJIDHAA PErYNAUMKA

M3yuuB mnOpeAbIAYyIIHE TEeMBI, BBl
y3HaId O TOM, KaKk OaKTepHH, I'DH-
OBbI, PaCTEHHUs W KMBOTHBLIE IHUTAIOT-
csA, ABIIIAT, PacTyT, PAasBHBAIOTCA K
pasMHOXKawTCA. JKHU3HEeHHBIE IIPO-
Iecchbl Y BCEX OPraHM3MOB IIPOHCXO-
OAT YeTKO M CJaKeHHO OJsaromapsd
TOMY, YTO KHU3HEAEATEJIbHOCTh Kak-
JOT0 M3 HHUX peryjupyercd. BoOJBIIVIO POJb B PETyJAANHNH KHU3HEIesd-
TEJILHOCTH OPraHW3MOB WMIpPAlOT OMOJOTHMYECKHM AKTHBHBIE BEIIECTBA —
TOPMOHBI (OT I'peY. XopMao — IPUBOIKY B ABUKeHHUe, Bo3Oyxkgaw). Ilo-
IoOHBIE OMOJIOTMYECKHE PeryJiaTophl, Hecylnue MH(MOPMAIHUIO O COCTOS-
HHAHM KJETOK, CYIIECTBYIOT KaK y OZHOKJETOYHBIX, TAK H Yy MHOTOKJIe-
TOYHBIX OPraHU3MOB.

T'opMOHBI BBIZENAIOTCSA CHEIUATH3MPOBAHHBIMHM KJIETKAMH M OKasbl-
BAIOT IIeJIeHAIpABICHHOE AEHCTBHE Ha APYTHe TKAHW W Oopraubl. B aTom
IIPOSIBJIAETCS TAKOE CBOMCTBO TOPMOHOB, KakK chHnenu@uuHOCTh. YacThb
TOPMOHOE O4YeHBb GHCTDO paspyiiaeTrcda, IIo3TOMY, BBIOEJNIAACE B MeXKJIe-
TOYHYI0 JKHJIKOCTH, TAKMe TOPMOHBI MOTYT JeliCTBOBATHL TOJIBKO Ha CO-
cefHue KJyeTKH. [lelicTBHe ApPYyrux OHOJOTHYECKN AKTHBHBEIX BEIECTB
0oJiee IPOIOKUATENbHOEe. M30HupaTelbH0 KOHTPOIMPYS KHA3HEHHbBIE IIPO-
Iecchbl, TOPMOHBI OOYCJIOBJIMBAIOT HOPMAaJBbHYIO KH3HEIeATEJIbHOCTh
BCEro opranuaMa. Peryampyioimiee Bo3aeliCTBHE PA3IWYHBEIX TOPMOHOB Ha
¢GbyHKROUKU OPraHU3Ma HA3BLIBAIOT FOPMOHAJNbHOM peryasuuei. OHa ABIA-
eTcH COCTABHOM YacThl0O I'YMOPAJbHOW peryxauuum (oT jar. 2ymop —
JKULKOCTh). Hapsaay ¢ ropMoHaM¥u B OCYIIECTBJIIEHUM I'yMOpPalbHON
pPeryJifuy y4acTBYIOT HMPOAYKTHI OOMeHa BeIlecTB, BBIZEIdeMble KJeT-
KaMH W TKaHAMM B JKHJKHE CpeJbl OpraHM3Ma — KpPOBb, JUMQY, TKa-
HEBYIO KHIKOCTh. Hampumep, eclii B KPOBH YBEJIHUUYHMBAETCH COAEpPIKa-
HHe YIVIEKHCJIOTO rasa, 4eJIOBeK HAYWHAET JBIIIaTh Iiaybke. OTO CBA-
3aHO C TeM, 4YTO YIVIEKHCJBIN a3 AelCTByeT Ha IBIXaTeJbHBIN IIeHTD.

CrokHasA cHCTEMa I'YMOPAJLHOM PEryJsluy CYIIEeCTBYET V IIBETKO-
BRIX pacreHuit. Hanpumep, Ha BepxXyllke mobera M KOHUYMKE KOPHA ¥y
HUX o0pasyiorca ropMoHb! pocra. O6pasoBaBuInecs rOPMOHEI IO IIPOBO-
OAIODAM TKAHAM IIePEMEIAIOTCA II0 PACTEHMUIO U BIMAIOT IIPEXKIe BCEro
Ha IUTOIJIa3My MOJIOJBIX KJETOK.

T'opMOHBEI pocTa MOTYT YCHIMBATE MJIH 3aMEAJIATH POCT U JeJIeHHe
KJIETOK, 3aKJaJKy ¥ PasBUTHE IIOYEK, 00pasoBaHME M POCT HOBBIX KOP-
He#l. Kpome aToro, y pacreHuit BeipabaThIBAIOTCA TOPMOHEBI, PeryJApy-
olue IBeTeHMe, o0pasoBaHMEe IIJIOJNOB, IIOKOHW IIOYEK M CeMHAH, yBAAa-

7. Kakve npouecchl Xu3HegenTenb-
HOCTV MPOUCXOAAT B OpPraHu3me?

~. OT 4ero 3aBMCUT POCT U pa3Bu-
TVe OpraHu3MoB?
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HUe JINCThEeB M APYyrue IPOILeCChl KMU3-
HeneATeNbHOCTH. ¥ KHUBOTHBIX IIOJ
KOHTPOJIEM T'OPMOHOB IPOTEKaloT Oc-
HOBHBIE TAIlbl PA3BUTHSA OpPraHU3Ma C
MOMEHTA ero 3aporKJAeHUs OO0 IIy0oKoit
crapocTu. Hanpumep, y HaceKOMBIX
FOPMOHBI PEryJUPYIOT POCT, JIUHBKY U
OKYKJIMBAHHE I'yCEeHHUI], IIOJIOBOE pas-
MHOKeHHe M Jpyrue mpoliecchbl. ¥ ue-
JIOBEKAa, 3Beper U ITul 6MoJIOruYecKH
aKTHUBHBIE BeIleCTBA BhIPAOATHIBAIOTCHA
B CHEI[MAJIbHBIX OpraHax — IKejesax
BHYTPEHHEH CceKpeuuu (9HIOKPHUH-
HBIX), KOTOpPHEIE TECHO B3aMMOCBA3aHBI
U 00pasyioT SHAOKPHHHYIO CHCTEMY.

HM36siTOUHOE COMeps;KaHie IOPMOHA
B KPOBM IIPDMBOJHUT K YMEHBIIEHHUIO €ro
Boifenenusa. HegocraTox, HaoboporT,
CTUMYJWPYET BbIIeJeHWe IOPMOHA.

T'opmoHEI BauAT Ha pabory opra-
HOB. Hanmpumep, mpu HOBBIIIEHUH CO-
Jep:KaHusA ajpeHaJMHAa B KPOBH yCHUJIHMBaeTca pabora cepAla, CyKarT-
cAd KPOBEHOCHBIE COCYIbI, IIOBBIILIAETCS TeMIIepaTypa Teja W YPOBEHb
TJIIOKO3EI B KDOBH.

HepocraToynoe umam M30BITOYHOE BhIZleJIeHHE T'OPMOHOB Y 4eJIOBeKa
MOJKET IIPUBECTH K DHAOKPUHHBIM 3aboneBanuam (puc. 73). C mapyime-
HHEM TFOPMOHAJIBHOM DeryJsallid BO MHOTOM CBA3AHBI IPOIECChI cTape-
HUfA, PA3BUTHUSA CEPHEYHO-COCYAMCTBIX M paAxa APYrux 3abojeBaHUM.

Puc. 73. TUraHTMaM W Kapnmko-
BOCTb y 4Yenoeeka

KakoBa posib ropMOHOB B XM3HEAEATenbHOCTH

lopMoHBI. o)
OpraHnamMos?

lopmoHans-

Mo4YeMy OpraHW3Mbl BbICOKOOPraHM30BaHHbIX xusor- | Ha@A PEryasuns.
Hbix (3Bepeit 1 NTUL) YHKUMOHUPYIOT Kak eauHoe | [YMopanbHas
uenoe? perynayns.

Y70 Takoe rymopanbHas perynauus?

G0 LU K ueMy MOKeT NPMBECTH HADYLIEHWE I'yMODAIBbHOR
pPeryiasiiiuy oprasusma?
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BCNOMHMTE

7. Yem XMBOTHbIE OTAMYAIOTCH OT
ApYrvx OpraHusmMos?

. KakoBo 3HadeHue perynsuuu B

XU3HEOEATENbHOCTU  OpraHms-
MOB?

B perynanum neATeJIbHOCTH MHO-
FOKJIETOYHBIX JKMBOTHBIX OYeHb
BaYXHYIO POJIb UTpDaeT HEepBHAA CHC-
Tema. C ee IMOMOIIBIO OCYILIECTBIIA-
eTca ObIcTpas CBA3b KJETOK, TKa-
Hell, OpPraHoB W CHCTEM BHYTDPH
OpraHM3Ma M C BHEILIHEH Cpenoii.
KopoTkue HepBrasa cucrema obpasoBaHa HEPBHOU TKaHBIO.
OTPOCTKM OCHOBHBIMH KJE€TKAM{ HEPBHOM TKAHU ABJIAIOTCA
HelpoHbl. KarXAbIll HEMPOH COCTOHUT U3 Teja, OT
KOTOPOT'0 OTXOAAT HECKOJBKO KOPOTKHX OTPOCTKOB
U oguH AauHHBIA (puc. 74). Heiiporbl obixamaioT
YyBCTBUTEJIBHOCTBIO K CBETY, 3BYKaM, 3amaxam,
NPUKOCHOBEHUAM, MH3MEHEHHAM 'TeMIepaTyphl
M T. I. OTH Pasgpa’keHusi BOCIPUHUMAIOTCHA OKOH-
YaHUAMU KOPOTKMX OTPOCTKOB HEWPOHOB.

IIpu pasapaskeHMH YYBCTBHUTEJIBHOIO OKOHYA-
HUSI B HepOHEe BO3HMKAET CHUI'HAJ — HEPBHBIA HUM-
nyasc. I1o KOPOTKOMY OTPOCTKY HEPBHBIN MMIIYJIbC
JBHIKETCA K Tely HeHpoHa. 3aTeM IO AJHUHHOMY
OTPOCTKY OH IepenaeTcs APYTHM HEPBHBIM KJeT-
kam. Tar or omHOro HelpoHa K APYrOMYy CHUI'HAJ
ABHIKETCA B MO3r. 37ech IoJydyeHHaA HHOOPMALUA
nepepabaTeiBaeTcsa. 3aTeM OTBETHBIN CHUIHAJ U3
MO3ra II0 IPYyTMM HeHpoHaM mepegaeTcd K paboue-
My opraHy, u ero pabora uaMeHAETCH.

Piic. 74, Cipoetive OTBeTHYIO peakIUI0 OpraHuaMa Ha pasapae-
HEIPOHa HHUE, OCYIIECTBIAEMYIO C IIOMOIIHI0 HEPBHOM cHCTe-

MBI, HaseIBalT peduercom. IIpumepamu peduex-
COB SAABJISAIOTCHA BBIJIeJIEHME CJIOHBI IPHA BHUJE JIMMOHA, Cle30TedyeHHe IIpH
YUCTKE PendyaToro JyKa, Kallejb, YuXaHue.

XapakTep B3aUMOOTHOIIEHUIN JXMBOTHBIX C OKDPYIKalolieil cpemoil u
APYTHMH OPraHU3MAaMH OIpeJesdeTcs YPOBHEM Pa3BUTHSA HEPBHOH CHC-
TeMmbl. Hanpumep, y IpecHOBOAHOM TUAPBI caMas IPOCTAasi 10 CTPOEHHIO
HepBHasa cucrema. OHa IpeAacTaBieHA PACIpPENEIeHHOW IO Teay CeThIO
HEPBHBIX KJIETOK.

¥V KHBOTHBIX ¢ DoJiee CJI0KHON HEPBHOM CHCTEMOM €CTh CKOMJIeHUSA
HePBHBIX KJETOK — HEPBHBIE Y3Jbl C OTXOAAINUMHU OT HUX HEpBaMH.
Taryio HEPBHYIO CHUCTEMY MMeeT MOJLIIOCK OOBIKHOBEHHBIH HPYIOBHK.

JANVHHbBIA
OTPOCTOK
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HaubGonee passBuTa HepBHas cHUCTeMa Yy IMO3BOHOUHBIX JXHBOTHBIX:
pbI6, 3€MHOBOAHBIX, HPECMBIKAIOIIUXCH, NTUI U MIEKOMUTAIOIINX
(3Bepeii). ¥V oTUX KUBOTHBIX HEpBHAH CHCTEMA COCTOUT M3 TOJOBHOLO
MO3ra, COMHHOIO MO3ra ¢ OTXOAAINMMHU OT HUX HEpBaMH.

Bénemas gacTh AJHHHBIX OTPOCTKOB HEHPOHOB V TIO3BOHOYHBIX ITO-
KpPBITa CHENHAIbHON 000/I09KOM, 6Iarogaps KOTOPOi HePBHEIE MMIIYJib-
CBI MEepefalTCsa HAMHOTO OBICTDEe, 4eM Yy APYIHUX KUBOTHBIX.

InaBHBIM KOODAMHUPYIOMIMM LIEHTPOM y IO3BOHOUHBIX XHBOTHBIX
ABJIAETCA TOJIOBHON Mo3r. C HEPBHOII CHCTEMOM TECHO CBA3AHBI OPraHbI
9YBCTB: 3PeHHUdA, clyXxa, OOOHAHMSA, OCA3AHMUSA, BKyca. B cocras opraHoB
BXOAAT KJIETKH, CIIOCOOHBIE BOCHPHUHUMATH IPUKOCHOBEHHUHA, AEHCTBUE
3BYKa, CBETA, XMMHYECKNX BEIIlECTB.

Cursazsl, mocrynaioliie U3 OPraHOB YYBCTB MJIM APYIMX OPraHOE,
CYMMUPYIOTCA M HepepabaThIBAIOTCA B HEPBHBIX Y3JaX WJIH B CIMHHOM
1 rosioBHOM Moare. ITocsie aToro K oprasam NnoCTymamT OTBETHBLIE CHT-
HaJIbl, PEryJUpYIOLIHe NeATeJIbHOCTh OPraHOB.

JKusHe esATeIbHOCTE MHOTOKJIETOYHBIX KMBOTHBIX KOODAMHHUDYETCH
38 CYeT COBMECTHOTO AEWCTBUA T'yMODAJbHON ¥ HEDPBHON peryaamuu,
KOTOPYIO HAa3bIBAIOT HEMpOrymMopaasHO# peryasumeii. I'ymopanbnas
PerynAanusa IO3BOJISeT KOOPAWHUPOBATEH AJUTEJNbHBIE IIPOIECCHl JKU3He-
AeATEeJILHOCTH: POCT, MHAMBHAYyaJibHOe pasBuTHe. HepBHas perynsamus
[I03BOJIA€T JKMBOTHBIM OBICTPO BOCIPMHMMATEL MU OIEPATUBHO DPEATHPO-
BaTh Ha BHENIHMEe U BHYTPeHHMe pasapakeHusa. C moMoumipio Heipory-
MOpAJIBHON DPeryasnuu oOecleuyMBAeTCs COrJIacoBaHHAA pabora Beex
CHCTEM OpPraHOB, HOJNEP’KUBAETCA IIOCTOAHCTBO BHYTPEHHEH Cpeabl u
YCTOHUYMBOCTE BCeX QYHKIUI OpraHuaMa.

Kakoe cTpoeHMe MMeeT HeipoH? . HepBHas o
cucrTema.
Yro Takoe pecbnekc? 5
Ped 5 HenpoH.
Kakos MexaHu3M HeporyMopansHon perynaumu? Pecpriexc.

HazoBuTte XWBOTHBIX C Hawbonee passutoit HepsHon | Hevporymopans-
CUCTEMOMW. Hasl perynayus.

NOAYVMAWTE
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H3yuenue peaknmMu axKBapMYMHBIX pbIO Ha pasapaskUTeIH M
thopMupoBaHHue Yy HUX peieKcoB

1. Habnopgas mosegeHne pbl0 B aKBapuyMe, BBIICHUTE, KaK PBIOBI pe-
arupyroT Ha pasjiNnYHbIe PasiparkeHusdA: OpPOIIeHHBIN B BOAY KOPM, ONYy-
IIEeHHBIN B AaKBAPUyM CA4Y0K, IOCTYKHMBAHHWE II0 CTEHKE aKBapuyMa.
2. HecKOJBKO AHEH HIOAPALN, HEIOCPEeNCTBEHHO MHepex KOpMJIeHHeM
peI0, BKJIOYANTE HAJ aKBAPUYMOM 3JIEeKTPUYECKOe OCBeIleHHe.

3. HabniopaiiTe 3a TeM, Kak pbIOBI pearvpyloT Ha BCIBIIIKY CBeTa.
ITocne peaknuu puid naBaiTe phIDAM KOpM.

4. Yepes HECKONBKO IHEW H3MEHHTE YCIOBUA ONBITA U IIOCJIE peax-
muu peI0 Ha OCBeIeHHWe He gaBaiiTe MM KopMm. Haxme MaMeHeHHA B
IoBeAeHNn pPBIO BbI HaO/Ogaere?

5. B rerpagu sanuimnuTe BHIBOA O (hopMHpOBaHUHM y DBHIO ped)IeKCcoB.

3Bepu aHAJUBUDPYIOT COHEpIKAIUecs B BO3AyXe XUMHUUECKUE Bele-
CcTBa C IIOMOINBIO HOCA, & BEIIecTBa, B3ATHIE B POT, C IOMOIILIO A3bI-
kKa. B oramume or 3Bepeit y 3Meil UyBCTBA BKyca M 3amaxa He 000c0o0-
JIEHBI.

3Mea HIOXaeT BO3AYX, «Ipobysi» ero Ha BKyc. BbicoBBIBas pasnBo-
eHHBIH A3BIK, OHa COOMpaeT 3amaxy HaA ero BJIAXHYIO IOBEPXHOCTH
(puc. 75). 3aTrem 3Mesd OTHpPaBIAET 9TH NPoOBl HA aHANM3, TPHUXKUAMAA
KOHYMK $S3bIKA K HeOy, rjje PACHOJIOXKEHBI CIEeIHAJbHbIE YYBCTBUTEIH-
HBle AMKHM. B HHX HaxomsaTcsa O04YeHb TOHKHE BOJIOCKM, KOTOpPBIE OIIpe-
JeNSAI0T XMMHYEeCKHH coCcTaB Mpod ¥ HaIpaBJdAoT MH(GOPMAIUIO B MO3T.

Puc. 75
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T'os10BHOM MO3TI' TO3BOHOUHBIX XHBOTHBIX COCTOUT W3 IATH OTOeJIOB.
IIpOoOOJIOBATO'O MO3I'a, MO3XKedKa, CpeagHero Mo3ra, IpoMexyToO4YHOI'O
MO3ra ¥ MepefHero Mosra, COCTOAIIEro M3 ABYX mojayinapuii (puc. 76).

ITpodonzoeamulit. M032 KOOPAHMHUDPYET MHOXKECTBO pedJieKCOB, He-
00XOAUMBIX [AJA MOAAEP/KAHUA JKM3HU: AbIXaHNEe, COKpAaIleHKre cepaia
H COCYJOB.

Bonbluue nonywapus

Mo3axe4ok

MpoaonroBatbiil MO3r
CpepHuin Mmo3r

Puc. 76. ToOnoBHOW MO3F MNO3BOHOYHbIX
HKWBOTHBLIX

Moaoceworx KOOPDIUHUDYET CIOYKHBIE ABMIKEHWs M OTBEYAeT 3a IOM-
Jep:KaHue paBHOBecHs Tena. MO3JKEUOK JIydYllle PAsBUT Y IIOABUIKHBIX
IMO3BOHOYHBIX YKMBOTHBIX: PBIO, NTHUILl, MJIEKONIUTAIOLIUX (3BEpeit).

OueHb pasHOOOpPa3HBI M CJOMKHBI (DYHKIIMH CPEeIHEr0 M IIPOMEKY-
TOYHOTO Mo3ra. CpedHuili M032z y4acTByeT B KOODAMHAIIUM OPUEHTHDO-
BOYHBIX pe(dieKCOB Ha 3pUTeJSbHbIe U 3BYKOBbIe pasiapaskenus. IIpo-
MeNHCYMOUHbLIL MO32 TaKKe YyJacTByeT B KOODAMHAIIUM 3PeHHA.

ITepednuit mo3z — oTHE] TOJIOBHOTO MO3I'a, COCTOANIMNNA M3 IMOAKOP-
KH ¥ KOpHI Gonpmux monymapuit. OH aABafeTcA BAXKHEHIINM OTAEIOM
HepBHOI cucreMbl ¥ Haubojee Pa3BUT y IITHUI], 3Bepell u 0cobeHHO Y
YeJIOBEKa.

TloBpesxeHne KakoW-a1uO0 YACTH T'OJOBHOTO HMJIHM CIMHHOTO MO3Ta
IPUBOAUT K IIOTEPE YYBCTBUTEJIBLHOCTH MW K Iapaaudyy TOH MJIX MHOH
yacTH TeJa.
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CrnocobHOCTE OpPraHU3MOB COBep-

. Kak OpraHusmbl pearvpyior Ha oIaTh OIIpeAeJIeHHEBIE NeHCTBUSA U pe-
N3IMEeHeHus B OKPYJKBIOU.IEI;I cpe- arupoBaThk Ha BHYTPEeHHHe M BHEII-
ne? HUe (haKTOpPHI HA3BIBAIOT IIOBEJdeHH-

em. OHO HaIlpapBJIeHO Ha COXpaHeHHe
OpraiHmMsMoB IIpDM H3MEHeHHH YCJIO-
BUH OKpPYKAaIOIIelt cpejsl, coocob-
CTBYeT BBIKHBAHUIO M OCTaABJIEHHIO
IIOTOMCTBA. OJIEMEHThI IIOBEHEeHHHA, NPOABIAIIIAECH B ABUraTeJIbHON
aKTHBHOCTH, U3BECTHEI y pacrenuit. Hanpumep, HaceKOMOAAHbIE pacTe-
HHfA BeHEepHMHa MYXOJOBKa H pPOCAHKAa JIOBAT HaACeKOMBIX, CHAYVXHaAIIIUuX
OJJA HHX OOJHHM H3 HCTOYHHHKOB IIHINH. Y pacTeHrud MHMOS3BI CTBIOJIHM-
BOW IpH NPUKOCHOBEHUHU OBICTPO CKJIAABIBAIOTCH JIHUCTHA.

Y KHBOTHBIX IIOoBeJIeHME IIPOABJIAETCA B JABHIKEHHMAX, IIOJOMEHHAX
Tejla, u3naBaeMbIX 3BYKax, XecTax M MHMHKe, H3MEHEeHHAX OKpPAacCHKH.

~. B 4yem nposBnseTca nosegeHune?

e
Kollka BHUMaTENbHas Kowka opemnet Kowka nposenser
1 6oapas 6ecrnokoncTeo

Kowwka genaet Beibop Kouuika gemoHcTpupyet Kowika wunut
mexagy noberom rOTOBHOCTb K 060pOHEe
1 HanageHuem W yrpoxaet

Puc. 77. Tunbl NoBeaeHWUA KOLLKMK
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CyiiecTByIOT pasHble BUALI MOBEJEHUS XHBOTHBIX: IUIEBOE, OPUEHTAa-
IIMOHHOE, KOHKYPEHTHOEe, PEeIpOoAYKTHBHOE, ODIIMEeCTBEeHHOe.

Brl HeomHOKpaTHO HAOIIOJANM 3& MOBEJEHUEM KOIIKH. ¥Y3HATh O ee
HaMepeHuAX MOXKHO II0 MOpAe M moJioKeHUIo Teja (puc. 77). Bemom-
HHTe, KaK TIIaTeJbHO KONIIKAa-MaMa BhLIM3bIBaeT KoraAT. lllepoxosBaTbim
ABBIKOM OHA yJaJIfeT ¢ LIePCTH BCE IIOCTOPOHHHWE YacTHIbI. Tak KO-
Ka InpodABjsgeT 3ab0Ty O IIOTOMCTBE.

Komka momMedaeT CBOIO TEPPUTOPHIO maxyumMmm BermecrsamMu. OHa
TpeTcs CBOMM TEJIOM O JAepeBbs, Me0enb B AOMEe M APYIHe MpPeaMeTh,
OCTABJIAA HA MX IIOBEPXHOCTH 3allaX. YYacTOK, IMOMEUYEeHHBIM Naxydyu-
MH BeIlleCTBAMH, IPUHAAJIEKUT TOJBKO 9TON Komke. Tak y Komiex mpo-
SABJIIETCSA TEPPUTOPHAJBLHOE IIOBEeIeHHe.

Bo Bpemsi ccopsl, HaupuMep HU3-3a NHUINHU, TEPPUTOPUH MM NapTHe-
pa, y KOIIeK IPOABIAETCA arpecCuBHoe moBeaenue. OHU TIPUHUMAIOT
YI'pOKalomiue MO3bI, U3JAlI0T CBOEOOPA3HBIE 3BYKH, NPEAYIIPE:KIAA IIPO-
THBHUKA O CBOMX HaMeDeHHAX W 3alyruBas ero. B pesyibrare ciaboe
JKUBOTHOE ycTynaeT 0oJiee CHIBHOMY.

Habnriogasa 3a 0XOTOM KOIIKH, MOYKHO IOJYUUTH IIPEICTABICHUE O ee
nunieBoM noBefeHun. Kolmka 00BIYHO mozcTeperaer modniuy. Beicmar-
pUBas JKEPTBY, OHA CJIerKa IIPUIOLHUMAETCH M, CrOPOMBIINACH, MelIeH-
HO ImoAKpagbiBaeTcsa K Heil. IIpm aTOM ABMIKEHHSA KOIIKU COBEPIIEHHO
OecmmymHBI. Bricienue n1o0bruy, OHA HEKOTOPOE BPEMS CTOUT € OIYILeH-
HO¥ rOJIOBO¥, 3aTeM BHE3ANHO MMOAHUMAETCA HA 3aJHHUX JIallax, CTPeMu-
TeJbHO IIphLIraeT W HEOKHUJAHHO Halagaer Ha xepTtBy. Ilosromy Kom-
KY Ha3bIBAIOT KPAAYIIUMCH OXOTHHKOM.

Taxum 006pasoM, OPraHU3MBI C IIOMOIILIO I[OBEJEHUS PeryaupyioT
CBOM OTHOIIEHHA C OKpyKaromuMm mupom. Ilpum sTomM OoHM cTpeMsTCS C
HaUMeHBIINMH 3aTPaTaMU SHEPIrUH YAOBIETBOPUTH CBOU NOTPEOHOCTH B

IIuIie, IIPOCTpPaHCTBEe M BpPeMeHH.
lMoeeneHue. 0
Buabi

Yto Takoe noeepeHue? .
KakoBO 3Ha4eHue noBedeHWs B XW3HW OpraHua- i
noBengeHus.

MOB?

ﬂpP‘IBE‘ﬂMTe npuMepbl pasHblX BUAOOB MNoBefeHnsa y O0-
MallHWX >KMBOTHbLIX.

!
[
}
|
!
!
l
}

0T NpUOOpPeTeHHEIe, CBA3AHHBIE C oﬁyqenﬁeu (bopm
noBefeHua?

Tlouemy B XM3HU KMBOTHHIX 0OJIBIIOE 3HAYEHUE HMe-
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§29. OBMWXEHWE OPrAHM3NVIOB

BCTIOMMMWTE IlouTH Bce KMBEIE CYIIECTBa CIO-
CcOOHBI IPUBOAMUTH B ABUIKEHUE XOTS

. Kakmne cnocobbl asumkeHusa xu- OB1 yacTs cBoero tena. Tak, Bce Bpe-
BOTHbIX BaM M3BECTHbI? MA H3MEHAIOT CBOE IOJOKeHHEe B
. KaKoBO 3HaueHue ABUKEHWS B IPOCTPAHCTBE W COBEPIIAIOT JBUIKE-
XW3HW OpraHnU3Mos? | HuA pacTymue dYacTH paCTeHWH.

Hanpumep, B HampaBJeHHUH HCTOU-

HHUKa cBeTa H3rubamoTcd MOJIOLbIE
IIPOPOCTKH ¥ BepXyIIKHM mobera ¢ nucrbamu. Marubasch, oprasel pacre-
HUIl 3aHUMAIOT ONTHMAJbHOE IOJIOKEHWEe II0 OTHOIIEHWI0 K HCTOUYHHKY
cBera. Ilpu mpopacraHum ceMeHH, HE3aBHCHMO OT €ro IIOJIOXKEeHUs, 3apo-
ABIIIEBBIN KOpeHniok obfs3aTelbHO pacTeT BHHM3, a IJIaBHBIM 1mmober —
BBepX. EciM IpPOPOCTOK IepeBepHYTh KOPHEM BBEpPX, a IIO0eroM BHHU3, TO
uepe3 HEKOTOpPOe BpeM#A KOpPeHb HM30THeTCsa BHH3, a mober — BBepX.

B orsimume or pacTeHuWii, OOJBIIMHCTBO YXHBOTHBIX MOTI'YT ABUTaTh-
cA BCEM TeJOM M IlepeMeINaThbcsa ¢ MecTa Ha MecTo. CaMBIM HPOCTBIM
SAABJIAETCH NAaCCHBHOE IBMIKEHUE KHUBOTHBIX B IIOTOKAaxX BO3AyXa M BOJ-
HBIX TEUEHUAX.

OpHUM M3 caMbIX APEBHUX M IIPOCTBIX fABIAETCA aMe0OHUIHOE JBHU-
JKeHWe ¢ TOMOINBI0 BhINAYMBaHWi. Takum obpasoM IepeMeniaeTcs
OMHOKJIETOUYHOE JKUBOTHOe amMeba OOBIKHOBEHHAs, a TaKyKe (DArOIUThEl —
CIeIMaJTUu3UPOBAHHBIE BaIIUTHBIE KJIETKH, YHAUTOMKAMOIMHe OGoJiesHe-
TBOPHBIE MMKDPOOPTraHU3MBI B TeJjie JKMBOTHBLIX M YeJIOBEKa.

MHuorue OZHOKJETOYHBLIE M MeEJKHe MHOTOKJEeTOUYHBIe XHUBOTHBIE
MepeBUTal0TCA € IIOMOIIBI0 JKIYTHKOB M pecHuYeK. JTIyTHKOB, Kak
npaBuo, oguH wiau aBa. OHM AJMUHHee, 4yeM pecHWUYKHU. C IOMOIIBIO
JKTYTHKOB IepPeMellanTca, HaupuMep, OAHOKJETOUYHBIe OPTraHU3MBI —
0010, a TaKKe SBIJIeHA 3ejeHasd, XJaMHIOMOHAaza. PeCcHHMUKH Cay:;KaT
OpPTaHOUZAMHU ABUIKEHUS MH(QY30pPUH, JUUYUHOK MHOTHX BOAHBIX UepBEH
U pAfa APYIUX JKWBOTHBIX.

B mepeaBumikeHuU 00Jieeé KPYVIHBIX YKHUBOTHBIX YVUYACTBYIOT MBIIIIIEI.
OHM MOTYT COKpaIIaThCA ¥, HA0DOPOT, YAJIHMHATHCA, IPUBOASI B JBHUKE-
HUe OpPraHW3M JKHUBOTHOro. Habiarmomas 3a MOJ3YIIEM [JOKAEBBIM Uep-
BEM, MOKHO YBHUIETh, KAK IO €ro TeJy MPOXOAUT BOJIHA COKPAIeHUII.
Ilpu aToM yTOJIIeHHBIE YYACTKH TejJa 4YepeAyIoTCA C TOHKUMH U BBI-
TATABAIOIIAMHUACH.

T'onoBoHOrMe MOJLIIOCKH: KajJlbMaphbl, OCBMHHOTH M KapaKaTHUIbl —
MOT'YT ABUTraThCs pasHbIMu crocobamu. OOHU CKOJB3AT IO BOJHAM (0CH-
MHHOI aproHaBT), APYrHe MUYaTcid, KaK peaKTHBHas pakera (KaabMmap,
ocbMuHOr) (pue. 78).
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Y 4JIeHUCTOHOTHX YXKMUBOTHBIX: pa-
KOB, IIayKOB, HACEKOMBIX — IIOSBH-
JINCH CIIeMaJIbHbIE OPTraHbl IepeaBu-
KeHNs — KoHeyHocTH. OHH cocTOAT
U3 YJIEHUKOB M INPUBOAATCHA B IBH-
JKeHue MblmmmamMu. HKpome HOr, y
MHOTHX HACEKOMBIX €CTh KpPBIIbSI.
C uxX MOMOIIBI0O OHM OCBOHMJIM BO3-
AymHylo cpeny. IlepBeie jeraromiue
HaceKOMBble IOSABUJIKUCHL Ha 3eMJe
oroyso 200 maH JgeT masajn.

CnenuanbHasg ONOPHO-ABUIATENb-
Hasg CUCTeMa, COCTOAINAA M3 KOCTEH M MBIIII], CYIIeCTBYeT y IIO3BOHOU-
HBIX JKMBOTHBIX — DPbIO, 3eMHOBOJHBIX, NPECMBIKAOIIAXCA, OTUIl U
MJIEKONTUTAIOIIUX (3Bepeit). Braromgaps sToMy HO3BOHOUYHBIE JKUBOTHBIE
CIIOCOOHBI AKTUBHO IEPEeMEINaThCs B BO3JAyXe, BOAE, IIOUBE U HA ee II0-
BEPXHOCTH.

PasgnmuuabiMu crioco6aMu U ¢ PasiWYHONW CKOPOCTHIO IJIABAIOT B BO-
/ie peiObl. B aToM mpomecce GONBIIYI0 POJIb UTrPaOT MJIaBHHKH, OCOOEH-
HO XBOCTOBOi#i. C ero moMOIIbIO PBIOBI IJIBIBYT BIEpe..

Y TakMX aKTHBHBIX IIOBIIOB, KaK KUTHI U AeJb(UHBI, TepefHNe KO-
HEYHOCTH IIPeBPaTHJIHXChL B JacTbl. OCHOBHBIM OpPraHOM HABUKEHUS 9THX
BOAHBIX 3BepPeH CJYMKHUT MOINHBIH XBOCT, 3aKAHYMBAIOIMICA IBYXJIO-
IACTHBIM IIJIABHAKOM.

Kak mo TBepzmomy rpyHTy, Tak X B BOAE MOTYT AKTHUBHO IepeIBH-
rarecsa 000pEI, OHZATPHI, JATYIUKH, #a0bl. X samgHue jambl cHabe-
HBI NJIABATEJIbHBIMH IEePENOHKAMU, HATAHYTHIMH MEXIYy HalbIaMH.

CrpoeHne MHOTMX KMBOTHBIX B IIEPBYI0 OuYepeab IPUCIOCODIEHO
Ana nepeaBuokeHus. IloABMMKHOCTH IO3BOJsIET UM HAXOAUThH MHILY,
IIOKU/aTh HeOJarONpHATHBIE MECTa, CIACATHCA OT XWINHUKOB. Takum
o0pas3oM, ABUYKEeHHE SABJSETCS OJHUM W3 BaKHEHIIINX CBOMCTB KUBBIX
OpPTraHKU3MOB.

Kakuve OBUXeHWsA coBepLlaloT pacTeHus? .5 AsmxeHns o
KakoBo 3Ha4eHve ABUXEHWUS B XM3HU PaCTeHW? Y pacreHun.
lNepenBuxeHune

C NomoLbIO KaKuX OPraHoB MNepeaBuralTcs XMUBOT- ' JKUBOTHBIX.

Puc. 78. PeakTMBHOE NOBMXEHUWe
OCbMMHOra

Hble?

Ilouemy y KMBOTHBIX, B OTJIMYME OT DACTEHHU, BHIpA-
0oTaNuCh pasIudYHBIE CIIOCOOBI IMepeABHIKeHuA?
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® OueHb pasHOOOpPas3HLI IO CTPOEHUIO M (PYHKIUAM KOHEUHOCTH
HACeKOMBIX: IlJIaBaTeJibHbIe (JKYK-IJIaByHeIl), AJia cOopa IBLIBIIBI
(mmens), XBaraTenbHBIe (BOIIb), OeraTenbHbIE (MypaBei), KoIaTesb-
Bele (Menseakra) (puc. 79). Kax BRI aymaere, ¢ UYeM CBA3aHBI OTH
BUIOM3MEHEHU A ROH@‘IHOCT&ﬁ?

XBaTtartenbHas

berarensHas

ans c6opa NblibLibl

KOﬂaTéﬂbHaH

Puc. 79. JlBvratenbHble KOHEYHOCTW HaCeKOMBbIX

HMHTepeced MexaHH3M PEAKTUBHOIO ABHKEHHUSA TIOJOBOHOIHMX MOJI-
aockoB. HabpaB B CcBOE MYCKYJHCTOE MENIKOBHIHOE TEJIO BOABI, YKU-
BOTHOE PE3KO COKpamnaer MbInmel. IIpU 3ToM BOJa ¢ CHJIOM BHIGPACHI-
BaeTCsA W3 Teja 4epes3 BOPOHKY M MOJUIIOCK, IIOJ00HO paKeTe, YCTPeMJIA-
ercs Broepesn. BecacklBaHWA BOJBI U PEAKTUBHBIE TOJYKH B HOJIOCTH Teja
C HEYJIOBUMO¥ OBICTPOTOI CJELYIOT OXHO 3a APYIHEM, M MOJUIIOCK DaKe-
TOH MPOHOCHUTCH B CHHeBe OKeaHa. MycKyJjarypa y TI'OJOBOHOTHX MOJI-
JIIOCKOB Xopomio pasButra. C ee MOMOIIBI0O BOPOHKA MOKET MOBOPAUM-
BaThHCS B JIIOOYIO CTOPOHY, YTO II03BOJIAET KMBOTHOMY OBLICTPO pasBopa-
guBaThcA. Kanbmapsl, OecrnpepbIBHO padoTasd TeJIOM-MENIKOM, MOTYT
MYaThCA B IOTOHE 3a PhI0aMHU €O CKOPOCTHIO fo 50 KM/4, Jaske BBINPLI-
THBAaTh M3 BOJBI M IPOJIETaTh HEKOTOPOE PACCTOSHME IO BO3AYXY.
S Y I ST OIS
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ITosBoHOUYHEIE KUBOTHBIE IPH IEPEABUKEHUM 110 CYIIe XOAAT, IPbI-
raior u Oeraior. Ilpu aTOM OHM HMCHONB3YIOT YeThIpe (pejxe JBe) KOHeU-
HOCTH KaK pbluaru. BeIcTpee Bcex Ha KOpPOTKHEe AMCTAHIIUHM Oeraer
ANAHHOHOTUM remapf. OH 3a HECKOJNBKO CEKYHJ DasBUBAeT CKOPOCTH
110 kM/49, HO MOJKeT AepikKaTb ee JHUIIL 15 ¢. AHTHJIONBI CIIOCOOHBI
pasroHaAThCA A0 110 KM/9 M COXPaHATHL 3Ty CKOPOCTH HA HECKOJILKO
MHUHYT, a 3aTeM OoJjiee moJiydaca GeskaTh CO CKOpocThio 60 Km/u4.

B ornuume oT OGONBIIMHCTBA XWUBOTHBLIX, CBOOOMHO IEepPEIBUIA0-
IUXCSA B NPOCTPAHCTBE, PACTeHHUs BeAyT NPHUKPEIIEHHBIN 00pa3 >KU3HHU
U KaXyTcd HaAM HEeNOABMIKHBIMH. Ha caMoM 3Ke fejle B IOCTOSHHOM
ABUKEHUN HAXOAATCHA IIMTOIIA3Ma M OPTraHOW/bI PACTHTEIbHBIX Kie-
TOK, PasjJuyHble OPraHBl DACTEHUH: CTE0JM, KOPHM, JHUCThH, IIBETKH.
Tax, B moYBe KOPHU IEPEMEIIAalOTCH 110 HATPABJIEHUIO K IIHTATEIbLHBIM
BeIllecTBaM. ITO CIIOCOBCTBYET PACIIUPEHMIO 06JacTH 06UTAHUA KOpHeit
M JIyYIIeMy HCHOJIb30BAHHWIO HAXOAAIIMXCA B Hell BOALI U MUHEPab-
HEBIX BemlecTB. Hazsemusle moGeru pacTeHUil mepeMelaroTcs B BO3IAYXe
BBEPX M BOIMPH, YBEIHUYUBAA ILIOMALL BO3AYIIHOTO NUTAHHUS.

Crebiu uaH ABMIKYTCA B HANIPDABJIEHHU OMOPHI — KPYITHBIX CTBO-
JIOB JIePeBbeB, OOBHMBAIOT UX U BBIHOCAT JIUCTHS K CBETY.

Bel MoxeTe HabMIOAATH 3a JBUIKEHHUEM IBETKOB M COIBETHH y psaa
pacrennii. Hanmpumep, conBeTnsa ogyBaHYMKAa YTPOM OTKPBIBAIOTCH, a
BE€YE€POM B3aKpPBIBAIOTCA. ¥ TIOJbIIaHA IIBETKU PACKDBHIBAIOTCH NIPU IIO-
BBIIIEHUU TeMIIepaTypbl BO3JyXa WJIMA SPKOM OCBEIeHWH, a 3aKDPhIBA-
I0TCA MPYW 3aTeHeHUH WJIM IOHMXXEeHUU TeMuepaTypbl. [ BHIKeHUd 1IBeT-
KOB CBf3aHbl C HUX MPUCIOCOOJIEHHAMH K NEPEeKPEeCTHOMY OIIbLISHHIO
HACeKOMBIMM, C 3aIUTON OT HeOGJATONPHATHBIX YCJIOBHIA.

B ocroBe 1100010 IBHIKEHWS pacTeHUA JNEXKHUT ero poct. OH 3aBu-
CHT OT YCJIOBHiIl cpeAsl (TeMIepaTypbl, OCBEIEHHOCTU, 3€MHOIO IIpHU-
TSKEHUSA U JIP.) B OT COAEP’KaHUs IOPMOHOB B KJeTKaxX. Yarie BCero
ABMKEHHE NPOABJISETCH B BUAe M3ruboB opranoB. Hampumep, Bepxymr-
KK mo0eroB ms3rubaimTcs B CTOPOHY CBeTa.

Crebesib ¥ KOPeHb IO-PA3HOMY PearupyioT Ha 3eMHOe MPHUTIKEHUe.
Crebenb pacTeT BBEpX, B IIPOTHBOIOJIOKHOM HANPABIECHUU OT HAEHCTBUS
CHJIBI 3€MHOI'0 IPUTHKEHU#A, & KOPEeHb BHMU3 — II0 HANPaBIEHUIO
JAEeHUCTBHA DTOM CHJIBIL.
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§30. OPrAHM3M — EQWHOE LENOE

BCNOMHMWTE
. KakoBbl NpU3Haku XMUBOro? B sxuBo#t mpupoze MHOPOU S
MOB, COCTOSAIUX W3 OJHOM KJETKH.
TakoBbl 0axKTepHU, ONHOKJIETOUYHBIE
BOJOPOCJM, TI'pPuUOBI ¥ IKHBOTHBIE.
Y HuUX KiaerTka ofJazaeT BCeM MHO-
roodpasueM CBOMCTB, IIPUCYIIHX OP-
TaHU3MY.

Kiaerka — cTpyKTypHad M (QYHKIIMOHAIBHAS €IUHHUIA XHUBOTO Op-
TaHu3Ma.

Y MHOTOKJIETOUYHBIX OPraHM3MOB I'DYINBI KJETOK, CXOAHBIX IIO CTPO-
eHHI0 M (PYyHKIMAM, COCTABIAT TKaHu. V3 TKaHell QOopMHUDPYIOTCS
opranbl. Oprassl HelCTBYIOT COBMECTHO ¥ 0Gpas3yOT CHCTEMBbI OPraHoOB,
BBINIOJIHAIOIIIME BajsKHeHIINe JKU3HeHHBbIe mnpolecchl (puc. 80).

Hanpumep, B opranuaMe »XHUBOTHBIX OOBIYHO B3AUMOIEHMCTBYIOT CJIe-
AVIOIHe CHCTEMBI OPraHOB: ONODPHO-ABHUIaTeJIbHAs, NHIeBapUTeJIbHAA,
JbIXaTeJibHasA, BBIJENUTeNbHAsI, KPOBEHOCHAsA, II0JIOBasdA, HEPBHAsA U 2H-
JOKPHHHAA.

OnopHo-08uzamenvHas cUCTEMa COCTOUT M3 CKeJeTa M MBILIL, KO-
TOPEIE K HEMY IpPUKDENJeHBI. JTa CHCTeMAa BBINOJIHSAET B OPraHU3Me
KHUBOTHOIO OIIOPHYIO, ABHIaTEJbHYIO M BallUTHYIO DYHKIIWHU.

ITuwesapumenvHas CACTEMA COCTOUT M3 OPraHOB, 00eCIeYMBAIOLIUX
u3MeJIbYyeHHEe M I[epeBapHUBaHUE IIUINKU, BCACBIBAHUE NHUTATEJIbHBIX Be-
IIeCTB M yJaJleHHue M3 OpraHM3Ma HellepeBapeHHBIX OCTATKOB.

Buvidenumenbrhas cucTeMa CIYKHUT AJIA BEIBeAeHUS M3 OpraHM3Ma
u30BITKA BOABI M BPENHBIX NPOAYKTOB oOmeHa BemiecTB. HposenHochas
cucreMa CcHab)KaeT KayXAyI0 KJIETKY BCeM HeOOXOJMMBIM [JIA ee 3KU3-
Hu. Pabora cepana obecneymBaeT ABUKEHHE KPOBH IIO COCYyJaM — KpPO-
BooOpamienue. Biarogaps paboTe OopraHoB 1010801 CHUCTEMBbI IIPOUCXO-
OUT PA3MHOKEHHE JKUBOTHBIX.

Hapymierue paboThl J000ro M3 OpraHoB OTpajkaeTcd Ha (DYHKIIHO-
HUPOBAHUM APYI'HMX OPraHOB M B KOHEYHOM CUETe HA JKU3HEeIeATEeJIbHOC-
TH BCero opranmsma. Hanpumep, Ipu IOBPeXXIEHUN KODHA y PACTEHHUSA
HapymiaeTcsi NOocCTymnJeHHe Boabl. IIpu HemocraTke BOABI B JHUCTHAX
npekpaimiaerca o6pasoBaHMe MUTATEILHBIX BEIIECTB, KOTODble HEOOXO-
AUMBI I POCTA BCEX OPraHOB PACTEHUS.

Taxkum oO6pasoM, KJETKH, TKaHM, OpPraHbl W CHCTEMBI OPraHOB B
opraHuaMe B3aumMocBf3aHbl. OHM (DYHKIHMOHHPYIOT COIVIACOBAHHO M CO-
CTABJIAIOT €IWHOE IIeJIoe.

~. Y10 Takoe knetka, TKaHb, opraH?



R LW B @ P WM G DR LW N
PEFYAIALNA XU3HEAEATEIbHOCT OPTAHU3MOB

Puc. 80. CucteMbl OpraHoB Yenoseka

‘KakoBa ponib KNETOK B KU3HW OAHOKNETO4HbIX . LenocrHocts o
‘N MHOTOKNETOYHbIX OpraHu3MoB? opraHuvusmMma.

Mo4eMy OpraHbli B MHOrOKNETOMHOM OpraHu3Me pabo- Knetku, TkaHm,
TaloT COrnacoBaHHo? opraHbl, CUCTeMbI
OpraHos.

NOAYMAMWMTE
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Pasap@xuMocTh — OTBeTHas pPeaknus OPraHWsMa Ha BO3AEHCTBUSA
BHE Hé}{ cpeabl. PasgpasKmMocTh DIPUCYIIA BCeM JKMBBIM OpraHM3MaM.
a4 MOpaJILHa.ﬂ Peryiasanusa — peryiasaius KU3HeoesTeJIbHOCTH, OCY-
UleCTBIAsieMasi OUOJOTUYECKM AKTUBHBIMU Bel[eCTBAMU — TIOPMOHAMU,
IpoAYyKTaMi oOMeHa BeIecTB, BBIZEJSEeMBIMH KJETKAMHA M TKAHAMH B
KPOBb, JUM(DY M TKAHEBYIO KHIKOCTB.

HepBHasi peryadanusa — peryasiius, OCYIIECTBISeMAas HEPBHOMH
cucreMoii. OCHOBY HEPBHOI CHCTEMBI COCTABJIAIOT HEMPOHBI, COCTOAIINE
U3 Tesia, AJUHHOTO M KOPOTKOrO OTPOCTKOB.

HeliporymMmopanbHas peryjdanus — COBMECTHOE JeHcTBHe HepPBHOM M
T'YMOPAaJBbHON peryiasanuu, obecredmBalollee COrJacOBAaHHYIO pabory
BCEX OPraHOB MHOTOKJIETOYHOI'O OPraHu3Ma.

Pediexkc — oTBeTHadA peaknusd opraHM3Ma Ha pasApaskeHHe, ocylle-
CTBJIsieMasi C IIOMOILBI0O HEPBHOM cucTeMbl. PeduieKchl OBIBAIOT BPOXK-
IeHHbIe U IIpuoOpeTeHHLIe B TeueHue xusHH. C moMoIpio npuodpeTeH-
HBIX pe(JIeKCOB OpPraHM3MbI IPUCIIOCADJHUBAIOTCH K M3MEHEHUAM OKDPY-
JKaoIIel cpeabl.

IloBemeHue — meicTBUA, COBepIlIaeMble OPraHM3MAaMM IPH HOOBIBA-
HUH NIHIIH, PasMHOMKEeHHH, NbBIXaHHMHW W JPYI'HX Ipolleccax KH3Heaesd-
TenbHOCTH. IloBefleHME CBOMCTBEHHO BCEM KMBBIM opranuamam. OHO
crocoOCTBYeT BHIPKHBAHWIO OPTAaHU3MOB M OCTABJIEHHUIO IIOTOMCTBA.

JBuKeHNe IO3BOJAET OPraHM3MaM HAXOAUTH IUINY, 3alUINATHCA OT
BparoB, 3aHuMMaTh HauboJee OyaronpusATHBLIE NS JKM3HH MecTa oburta-
HUA.

Oprasusam — 3TO egUHOE IeJyioe. Kro IesocTHOCTHL 0OOecIrieduBaeTcCs
COrIacOBaHHOM paboToi BCeX OpPraHOB, XMMHWYECKON B HEPBHOW pery-
JANHAe.
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